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ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
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ɉɊɈȿɄɌɂɊɈȼȺɇɂȿ ɑɂɊɄȺɌɋɄɈɃ Ƚɗɋ ɇȺ ɊȿɄȿ ȺɇȾɂɃɋɄɈȿ 
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ɊȺɋɉɊȿȾȿɅɂɌȿɅɖɇɕɏ ɍɋɌɊɈɃɋɌȼ ȽɅȺȼɇɈɃ ɋɏȿɆɕ ȼɕȾȺɑɂ 

ɆɈɓɇɈɋɌɂ Ƚɗɋ. Ɍɂɉɕ ɂ ɄɈɇɋɌɊɍɄɌɂȼɇɈȿ ɂɋɉɈɅɇȿɇɂȿ 
(ɆȺɋɅəɇɕȿ, ȼɈɁȾɍɒɇɕȿ, ɗɅȿȽȺɁɈȼɕȿ) 

ɬɟɦɚ 

 
 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

Ɂɚɜ. Ʉɚɮɟɞɪɵ ȽȽɗɗɋ, 
ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɝɨ 

ɮɢɥɢɚɥɚ ɋɎɍ, 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ ȻɊ ɩɨ ɬɟɦɟ «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɑɢɪɤɚɬɫɤɨɣ 
Ƚɗɋ ɧɚ ɪɟɤɟ Ⱥɧɞɢɣɫɤɨɟ ɤɨɣɫɭ. ȼɵɤɥɸɱɚɬɟɥɢ ɩɪɢɫɨɟɞɢɧɟɧɢɣ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɜɵɞɚɱɢ ɦɨɳɧɨɫɬɢ Ƚɗɋ. Ɍɢɩɵ ɢ 
ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɢɫɩɨɥɧɟɧɢɟ (ɦɚɫɥɹɧɵɟ, ɜɨɡɞɭɲɧɵɟ, ɷɥɟɝɚɡɨɜɵɟ)». 

 
Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ 
ɪɚɡɞɟɥɚɦ: 
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ɩɨɞɩɢɫɶ, ɞɚɬɚ     ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
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ɩɨɞɩɢɫɶ, ɞɚɬɚ     ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
Ʉɨɦɩɨɧɨɜɤɚ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ __________       _____       _____          

ɩɨɞɩɢɫɶ, ɞɚɬɚ     ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 

ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɬɪɭɞɚ __________       _____       _____          
ɩɨɞɩɢɫɶ, ɞɚɬɚ     ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ   __________       _____       _____          

ɩɨɞɩɢɫɶ, ɞɚɬɚ     ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ __________       _____       _____          

ɩɨɞɩɢɫɶ, ɞɚɬɚ     ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
ɇɨɪɦɨɤɨɧɬɪɨɥɥɟɪ    __________       _____       _____          

ɩɨɞɩɢɫɶ, ɞɚɬɚ     ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
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1. ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɤɢ ....................................................... Ⱥɧɞɢɣɫɤɨɟ ɤɨɣɫɭ. 
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ɝ) ɨɬɦɟɬɤɚ ɍɆɈ ........................................................................................... 418,17 ɦ; 
ɞ) ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨɥɧɵɣ .............................................................. 13,09 ɤɦ3; 
ɟ) ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨɥɟɡɧɵɣ .............................................................4,83 ɤɦ3; 

7. ɇɚɩɨɪɵ Ƚɗɋ: 
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ ........................................................................................... 37,00 ɦ; 
ɛ) ɪɚɫɱɟɬɧɵɣ .................................................................................................. 28,10 ɦ; 
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ ............................................................................................ 24,80 ɦ. 

8. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ....................................................................... 150 Ɇȼɬ:  
ɛ) ɦɨɳɧɨɫɬɶ ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ................................................................... 115 Ɇȼɬ: 
ɜ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ  ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ ................................. 762,6   ɦɥɧ. ɤȼɬ∙ɱ. 

9. Ɂɞɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ ...................................................................................... ɩɪɢɩɥɨɬɢɧɧɨɟ; 
ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ................................................................................................... 4; 
ɜ) ɝɪɭɧɬ ɜ ɨɫɧɨɜɚɧɢɢ ..................................................................................... .ɝɪɚɧɢɬ; 
ɝ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ............................................. ɛɟɬɨɧɧɚɹ ɬɪɚɩɟɰɟɢɞɚɥɶɧɚɹ; 
ɞ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ..................................................................... ɢɡɨɝɧɭɬɚɹ. 

10. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧɵ ..................................................................................... ɉɅ40ɚ-ȼ-450; 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ ................................................................................ ɋȼ-647/80-38; 
ɜ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ............................................................................. 157,8 ɨɛ/ɦɢɧ; 
ɜ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ............................................................ ɌȾɇ-63000/110-ɍ1. 

11. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ: 
ɚ) ɬɢɩ ................................................................................ ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɫɥɢɜ; 
ɛ) ɱɢɫɥɨ ɢ ɲɢɪɢɧɚ ɩɪɨɥɟɬɨɜ ...................................................... 2 ɨɬɜɟɪɫɬɢɹ ɩɨ 8 ɦ; 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ .................................................................................................... 38 ɦ; 
ɝ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ .................................................................................. 42,4 ɦ; 
ɞ) ɬɢɩ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ ............................................................................... ɩɥɨɫɤɢɣ. 

12. Ɍɟɯɧɢɤɨ–ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
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ɚ) ɭɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ................................................................ 125294,4 ɪɭɛ/ɤȼɬ; 
ɚ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ ..................................................................... 80 ɤɨɩ/ɤȼɬ·ɱ; 
ɛ) ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ..................................................................................... 167 ɦɟɫ. 
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1 Ɉɛɳɚɹ ɱɚɫɬɶ 
 
1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ 
 
1.1.1 Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 
Ʉɥɢɦɚɬ ɪɚɣɨɧɚ, ɝɞɟ ɩɥɚɧɢɪɭɟɬɫɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɑɢɪɤɚɬɫɤɨɣ Ƚɗɋ, 

ɭɦɟɪɟɧɧɨ-ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ. ȼ ɝɨɪɧɨɣ ɱɚɫɬɢ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɫɨɬɵ, 
ɬɟɦɩɟɪɚɬɭɪɚ ɩɚɞɚɟɬ, ɚ ɜɥɚɠɧɨɫɬɶ ɩɨɜɵɲɚɟɬɫɹ. ȼ ɸɠɧɨɣ ɢ ɩɪɢɛɪɟɠɧɨɣ ɡɨɧɟ 
ɤɥɢɦɚɬ ɩɟɪɟɯɨɞɧɵɣ, ɨɬ ɭɦɟɪɟɧɧɨɝɨ ɤ ɫɭɛɬɪɨɩɢɱɟɫɤɨɦɭ. ɋɪɟɞɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 
ɹɧɜɚɪɹ ɨɬ +4°ɋ ɜ ɞɨɥɢɧɚɯ ɞɨ -11°ɋ ɜ ɜɵɫɨɤɨɝɨɪɶɹɯ, ɢɸɥɹ - ɨɬ +30°ɋ ɜ ɞɨɥɢɧɚɯ 
ɞɨ +8°ɋ ɜ ɜɵɫɨɤɨɝɨɪɶɹɯ. Ɉɫɚɞɤɨɜ ɜ ɝɨɞ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 200-300 ɢ 600-800 ɦɦ. 

ȼɟɥɢɱɢɧɭ ɚɦɩɥɢɬɭɞɵ ɬɟɦɩɟɪɚɬɭɪ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɩɪɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ (Ƚɗɋ), ɬɚɤ ɤɚɤ 
ɡɧɚɱɢɬɟɥɶɧɵɟ ɤɨɥɟɛɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ ɩɪɢɜɨɞɹɬ ɤ ɞɟɮɨɪɦɚɰɢɢ 
ɬɟɥɚ ɩɥɨɬɢɧɵ, ɨɛɪɚɡɨɜɚɧɢɸ ɬɪɟɳɢɧ ɜ ɛɟɬɨɧɟ ɢ ɫɧɢɠɟɧɢɸ ɩɪɨɱɧɨɫɬɶ ɝɪɭɧɬɚ ɜ 
ɨɫɧɨɜɚɧɢɢ ɢ ɢɡɦɟɧɟɧɢɟ ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɫɜɨɣɫɬɜ ɝɪɭɧɬɚ. 
 

1.1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 
Ⱥɧɞɢɣɫɤɨɟ Ʉɨɣɫɭ — ɪɟɤɚ ɜ Ƚɪɭɡɢɢ (Ʉɚɯɟɬɢɹ) ɢ Ɋɨɫɫɢɢ (Ⱦɚɝɟɫɬɚɧ), ɥɟɜɚɹ 

ɫɨɫɬɚɜɥɹɸɳɚɹ ɋɭɥɚɤɚ. Ⱦɥɢɧɚ - 144 ɤɦ. Ɋɟɤɚ Ⱥɧɞɢɣɫɤɨɟ Ʉɨɣɫɭ, ɹɜɥɹɸɳɚɹɫɹ 
ɥɟɜɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɪɟɤɢ ɋɭɥɚɤ, ɨɛɪɚɡɭɟɬɫɹ ɨɬ ɫɥɢɹɧɢɹ ɪɟɤ ɉɢɪɢɤɢɬɟɥɶ 
Ⱥɥɚɡɚɧɢ ɢ Ɍɭɲɟɬɫɤɚɹ Ⱥɥɚɡɚɧɢ, ɛɟɪɭɳɢɯ ɧɚɱɚɥɨ ɜ ɝɨɪɧɨɣ Ɍɭɲɟɬɢ (Ƚɪɭɡɢɹ). 
ȼɩɚɞɚɟɬ ɜ ɪɟɤɭ Ⱥɜɚɪɫɤɨɟ Ʉɨɣɫɭ ɜ 6 ɤɦ ɤ ɜɨɫɬɨɤɭ ɨɬ ɫɟɥɚ ɑɢɪɤɚɬɚ, ɨɛɪɚɡɭɹ ɪɟɤɭ 
ɋɭɥɚɤ. 

Ⱦɥɢɧɚ ɪɟɤɢ ɨɬ ɫɥɢɹɧɢɹ ɞɜɭɯ ɪɟɤ ɫɨɫɬɚɜɥɹɟɬ 144 ɤɦ (ɨɬ ɢɫɬɨɤɚ Ɍɭɲɟɬɢ 
Ⱥɥɚɡɚɧɢ — 192 ɤɦ), ɩɨɥɧɨɟ ɩɚɞɟɧɢɟ — 2500 ɦ, ɩɥɨɳɚɞɶ ɜɨɞɨɫɛɨɪɚ — 4810 ɤɦ², 
ɫɪɟɞɧɹɹ ɜɵɫɨɬɚ — 2140 ɦ, ɩɥɨɳɚɞɶ ɥɟɞɧɢɤɨɜ ɜ ɛɚɫɫɟɣɧɟ ɪɟɤɢ ɫɨɫɬɚɜɥɹɟɬ 14 ɤɦ². 

ɉɢɬɚɧɢɟ ɪɟɤɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱɟɬ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ, ɜɨɞɨɧɨɫɧɵɯ 
ɝɨɪɢɡɨɧɬɨɜ ɢ ɬɚɥɵɯ ɜɨɞ. Ⱥɧɞɢɣɫɤɨɟ Ʉɨɣɫɭ ɧɚ ɜɫɟɦ ɩɪɨɬɹɠɟɧɢɢ ɨɬɧɨɫɢɬɫɹ ɤ 
ɪɟɤɚɦ ɫ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɦ ɩɨɥɨɜɨɞɶɟɦ ɢ ɦɟɥɤɨɜɨɞɶɟɦ. Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ ɫɬɨɤɚ (60-
70%) ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɬɟɩɥɨɟ ɜɪɟɦɹ ɝɨɞɚ (ɦɚɣ-ɚɜɝɭɫɬ). Ʉɚɤ ɩɪɚɜɢɥɨ, ɧɚɢɛɨɥɶɲɢɣ 
ɫɬɨɤ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɢɸɧɟ, ɚ ɧɚɢɦɟɧɶɲɢɣ - ɜ ɮɟɜɪɚɥɟ. 

ȼ ɛɚɫɫɟɣɧɟ ɪɟɤɢ Ⱥɧɞɢɣɫɤɨɟ Ʉɨɣɫɭ ɧɚɫɱɢɬɵɜɚɟɬɫɹ 874 ɪɟɤɢ, ɨɛɳɟɣ ɞɥɢɧɨɣ 
4020 ɤɦ. Ȼɨɥɶɲɢɧɫɬɜɨ ɪɟɤ (828) ɢɦɟɸɬ ɞɥɢɧɭ ɦɟɧɟɟ 10 ɤɦ. Ɉɫɧɨɜɧɵɟ ɩɪɢɬɨɤɢ: 
ɉɢɪɢɤɢɬɟɥɶɫɤɚɹ Ⱥɥɚɡɚɧɢ, Ɍɭɲɟɬɫɤɚɹ Ⱥɥɚɡɚɧɢ, Ɇɟɬɥɭɞɚ, ɏɜɚɪɲɢ, Ʉɢɥɚ 
(Ɍɢɧɞɢɧɫɤɚɹ), Ⱥɧɫɚɥɬɚ, Ⱥɯɜɚɯ, Ɍɥɹɪɨɬɚ, ɋɚɫɢɬɥɢɧɤɚ. 

ȼ ɛɚɫɫɟɣɧɟ ɪɟɤɢ Ⱥɧɞɢɣɫɤɨɟ Ʉɨɣɫɭ ɧɚɫɱɢɬɵɜɚɟɬɫɹ 874 ɪɟɤɢ ɨɛɳɟɣ 
ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ 4020 ɤɦ. Ȼɨɥɶɲɢɧɫɬɜɨ ɪɟɤ (828) ɢɦɟɸɬ ɞɥɢɧɭ ɦɟɧɟɟ 10 ɤɦ. 
Ɉɫɧɨɜɧɵɟ ɩɪɢɬɨɤɢ: ɉɢɪɢɤɢɬɟɥɶɫɤɚɹ Ⱥɥɚɡɚɧɢ, Ɍɭɲɟɬɫɤɚɹ Ⱥɥɚɡɚɧɢ, Ɇɟɬɥɭɞɚ, 
ɏɜɚɪɲɢ, Ʉɢɥɚ (Ɍɢɧɞɢɧɫɤɚɹ), Ⱥɧɫɚɥɬɚ, Ⱥɯɜɚɯ, Ɍɥɹɪɨɬɚ, ɋɚɫɢɬɥɢɧɤɚ. 

ɋɪɟɞɧɢɣ ɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ ܳ̅ʛʜʝʒ ɉɚɲɢ ɜɵɱɢɫɥɹɟɬɫɹ, ɤɚɤ ɨɬɧɨɲɟɧɢɟ 
ɫɭɦɦɵ ɫɪɟɞɧɟɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ ɤ ɱɢɫɥɭ ɥɟɬ ɧɚɛɥɸɞɟɧɢɹ: 
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 ܹ̅ʛʜʝʒ = ܳ̅ʛʜʝʒ ∙ ݐ = ͵ͷͲ ∙ ͵ͳͷ͵͸ͲͲͲ ∙ ͳͲ−ଽ = ʹ,ʹ ˍˏଷ,                          (1.1) 
 

ɝɞɟ  ܹ ̅ʛʜʝʒ - ɫɪɟɞɧɢɣ ɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ ɪɟɤɢ Ⱥɧɞɢɣɫɤɨɟ ɤɨɣɫɭ, ɤɦ3; 
 ܳ̅ʛʜʝʒ - ɫɪɟɞɧɢɣ ɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ ɪɟɤɢ Ⱥɧɞɢɣɫɤɨɟ ɤɨɣɫɭ, ɦ3/ɫ; 
 .ɱɢɫɥɨ ɫɟɤɭɧɞ ɜ ɝɨɞɭ, ɫ - ݐ 

 
ɋɨɝɥɚɫɧɨ ɦɟɬɨɞɢɤɟ ɪɚɫɱɟɬɚ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɯ, 

ɫɪɟɞɧɢɯ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɢɯ ɦɢɧɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ, ɢɡɥɨɠɟɧɧɨɣ ɜ [1], 
ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. Ⱦɚɧɧɵɟ ɞɥɹ 
ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɵ Ⱥ.2 – 
Ⱥ.4. 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɫɬɜɨɪɚ ɫɨɝɥɚɫɧɨ ɩɨ ɦɟɬɨɞɢɤɟ, ɨɩɢɫɚɧɧɨɣ ɜ [2], ɫɬɪɨɹɬɫɹ 
ɤɪɢɜɵɟ ɫɜɹɡɢ ɞɥɹ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɨɜ. Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɵɯ 
ɫɜɹɡɢ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɵ Ⱥ.5 – Ⱥ.6. 

 
1.1.3 ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɪɬɚɦɢ ɨɛɳɟɝɨ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɪɚɣɨɧɢɪɨɜɚɧɢɹ 

ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɡɨɧɚ ɧɢɠɧɟɝɨ ɬɟɱɟɧɢɹ ɪ. Ⱥɧɞɢɣɫɤɨɟ ɤɨɣɫɭ 
ɜɯɨɞɢɬ ɜ ɫɟɣɫɦɢɱɟɫɤɭɸ ɡɨɧɭ ɫ ɧɚɱɚɥɶɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɝɟɨɥɨɝɢɱɟɫɤɢɯ 
ɫɨɛɵɬɢɣ ɞɨ 8 ɛɚɥɥɨɜ.  

Ƚɟɨɥɨɝɢɱɟɫɤɨɟ ɫɬɪɨɟɧɢɟ ɞɨɥɢɧɵ ɪɟɤɢ ɨɱɟɧɶ ɪɚɡɧɨɨɛɪɚɡɧɨ. ɉɪɟɨɛɥɚɞɚɸɬ 
ɬɜɟɪɞɵɟ ɩɨɪɨɞɵ: ɫɥɚɧɰɵ, ɝɪɚɧɢɬɵ, ɢɡɜɟɫɬɧɹɤɢ, ɝɥɢɧɢɫɬɵɟ ɢɡɜɟɫɬɧɹɤɢ. Ⱦɥɹ ɜɫɟɯ 
ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɝɪɭɧɬɨɜ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɮɢɥɶɬɪɚɰɢɢ ɧɚɯɨɞɢɬɫɹ ɜ 
ɩɪɟɞɟɥɚɯ ɨɬ 10-4 ɞɨ 10-9, ɱɬɨ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɞɥɹ 
ɟɫɬɟɫɬɜɟɧɧɵɯ ɝɪɭɧɬɨɜ. 
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 

2.1 Ⱦɚɧɧɵɟ ɞɥɹ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ 
 

1. Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ݇ே = ͺ,ͺ; 
2. Ɂɢɦɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ݇ʖ = Ͳ,ͺͷ; 
3. ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ 𝛥ℎ =  Ͳ,Ͷ ˏ; 
4. Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ (ȼɏɄ) ɢ 

ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 
 
Ɍɚɛɥɢɰɚ 2.1 - Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ 

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

Ɏɢɥɶɬɪɚɰɢɹ 3 3 3 3 3 3 3 3 3 3 3 3 
ɂɫɩɚɪɟɧɢɟ 1 1 1 1 1 1 1 1 1 1 1 1 

Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɟ 6 6 6 -12 -12 0 0 0 0 0 0 6 
Ɋɵɛɨɩɪɨɩɭɫɤ 0 0 0 0 0 1 1 9 9 0 0 0 

ȼɏɄ 191 191 191 191 191 191 191 191 191 191 191 191 
ɋɚɧ.ɩɨɩɭɫɤ 85,5 85,5 85,5 85,5 85,5 85,5 85,5 85,5 85,5 85,5 85,5 85,5 

 
2.2 ȼɵɛɨɪ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ 

ɝɨɞɚ ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 
 
ɉɨ ɞɚɧɧɵɦ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɜ ɩɪɢɥɨɠɟɧɢɟ Ⱥ ɬɚɛɥɢɰɟ Ⱥ.1 ɜɵɱɢɫɥɹɟɦ 

ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ (ɦ3/ɫ) ɞɥɹ ɜɫɟɯ ɥɟɬ ɪɹɞɚ, ɡɚ ɩɟɪɢɨɞ ɦɟɠɟɧɢ (, IX,X, XI , XII ɢ I, 
II , III , IV ɦɟɫɹɰɵ) ɢ ɩɨɥɨɜɨɞɶɹ (V, V, VI , VII, VIII ɦɟɫɹɰɵ) ɢ ɪɚɫɩɨɥɚɝɚɟɦ ɢɯ ɜ 
ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ Ȼ.1 ɩɪɢɥɨɠɟɧɢɹ Ȼ. 

Ɉɛɟɫɩɟɱɟɧɧɨɫɬɶ ܲሺ݉ሻ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ܲሺ݉ሻ = ௠௡+ଵ ∙ ͳͲͲ%,                                                                                               (2.1) 

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

Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦɢ 90% ɢ 50% 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ (ɬɚɛɥɢɰɚ Ⱥ.2). 

 
2.2.1 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ=50%) 

 
Ⱦɥɹ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ Ɋ=50% ɩɪɢɧɢɦɚɟɦ 1951, 1971 ɝɨɞɚ ɢ 

ɜɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ: 
 ʙ˒ = ொ˒.˄˃ˊொ˒భ97భ = ଺଼ସ଺଼ଶ = ͳ,ͲͲ;                                                                                      (2.2) 
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ʙˏ = ொˏ.˄˃ˊொˏభ97భ = ଵ଺଺ଵ଺଼ = ͳ,ͲͲ;                                                                                      (2.3) 

 ʙ˒ = ொ˒.˄˃ˊொ˒భ9ఱభ = ଺଼ସ଻ଶସ = Ͳ,ͻͷ;                                                                                       (2.4) 

 ʙˏ = ொˏ.˄˃ˊொˏభ9ఱభ = ଵ଺଺ଵସହ = ͳ,ͳͶ.                                                                                       (2.5) 

 
 

ȼ ɩɟɪɢɨɞ ɦɟɠɟɧɢ ɝɨɞ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 50% ɫɨɜɩɚɞɚɟɬ ɫ ɛɚɡɨɜɵɦ ɝɨɞɨɦ, 
ɢɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɩɪɢɧɢɦɚɟɦ ɞɚɧɧɵɣ ɝɨɞ 1971 ɡɚ ɦɚɥɨɜɨɞɧɵɣ ɩɨ ɟɝɨ 
ɩɟɪɜɨɧɚɱɚɥɶɧɨɦɭ ɝɢɞɪɨɝɪɚɮɭ, ɛɟɡ ɤɚɤɢɯ - ɥɢɛɨ ɢɡɦɟɧɟɧɢɣ, ɪɟɡɭɥɶɬɚɬɵ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2. 

 
Ɍɚɛɥɢɰɚ 2.2 - Ɋɚɫɯɨɞɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ 1971 ɝɨɞɚ (Ɋ=50%) ɫ ɩɪɢɜɟɞɟɧɢɟɦ 

Ɇɟɫɹɰɵ I II  III  IV  V VI  VII VIII IX  X XI  XII ࡽ .ˆ.˓˔ࡽˍˑ˓૚𝟗𝟕૚ , ˏ𝟑/𝒄 106 137 153 210 575 780 785 588 253 178 160 145 339 
 

2.2.2 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ=90%) 
 
Ⱦɥɹ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 90% ɧɚ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ 1950 ɝ. ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ 
ɩɨɥɨɜɨɞɶɸ. 

 ʙˏ = ொˏ.˄˃ˊொˏభ9ఱబ = ଵଶ଻ଵଷଶ = ͳ,ͲͲ;                                                                                       (2.6) 

 ʙ˒ = ொ˒.˄˃ˊொ˒భ9ఱబ = ହଽ଼ହଽ଼ = ͳ,ͲͲ.                                                                                        (2.7) 

 
ȼ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɟ ɝɨɞ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 90% ɫɨɜɩɚɞɚɟɬ ɫ ɛɚɡɨɜɵɦ 

ɝɨɞɨɦ, ɢɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɩɪɢɧɢɦɚɟɦ ɞɚɧɧɵɣ ɝɨɞ 1950 ɡɚ ɦɚɥɨɜɨɞɧɵɣ ɩɨ ɟɝɨ 
ɩɟɪɜɨɧɚɱɚɥɶɧɨɦɭ ɝɢɞɪɨɝɪɚɮɭ, ɛɟɡ ɤɚɤɢɯ - ɥɢɛɨ ɢɡɦɟɧɟɧɢɣ, ɪɟɡɭɥɶɬɚɬɵ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3. 
 
Ɍɚɛɥɢɰɚ 2.3 - Ɋɚɫɯɨɞɵ ɦɚɥɨɜɨɞɧɨɝɨ 1950 ɝɨɞɚ (Ɋ=90%) ɫ ɩɪɢɜɟɞɟɧɢɟɦ 

Ɋ=90% I II  III  IV  V VI  VII VIII IX  X XI  XII ࡽ .ˆ.˓˔ࡽ˄˃ˊ૚𝟗𝟓૙, ˏ𝟑/˔ 87 105 125 162 535 685 690 480 205 128 125 115 287 

 
ȼ ɩɟɪɢɨɞ ɦɟɠɟɧɢ ɝɨɞ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 50% ɫɨɜɩɚɞɚɟɬ ɫ ɛɚɡɨɜɵɦ ɝɨɞɨɦ, 

ɢɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɩɪɢɧɢɦɚɟɦ ɞɚɧɧɵɣ ɝɨɞ 1971 ɡɚ ɦɚɥɨɜɨɞɧɵɣ ɩɨ ɟɝɨ 
ɩɟɪɜɨɧɚɱɚɥɶɧɨɦɭ ɝɢɞɪɨɝɪɚɮɭ, ɛɟɡ ɤɚɤɢɯ - ɥɢɛɨ ɢɡɦɟɧɟɧɢɣ, ɪɟɡɭɥɶɬɚɬɵ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.4. 
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Ɍɚɛɥɢɰɚ 2.4 - Ɋɚɫɯɨɞɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ 1971 ɝɨɞɚ (Ɋ=50%) ɫ ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ 

Ɋ=90% I II  III  IV  V VI  VII VIII IX  X XI  XII ࡽ .ˆ.˓˔ࡽ˄˃ˊ૚𝟗𝟕૚, ˏ𝟑/𝒄 106 137 153 210 575 780 785 588 253 178 160 145 339 

 
ɋɪɟɞɧɟɝɨɞɨɜɵɟ ɪɚɫɯɨɞɵ ɫɨɲɥɢɫɶ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɤɨɪɪɟɤɬɢɪɨɜɤɚ 

ɩɪɨɢɡɜɟɞɟɧɚ ɜɟɪɧɨ. 
Ɋɟɡɭɥɶɬɚɬɵ ɤɨɪɪɟɤɬɢɪɨɜɨɤ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.5.  
 

Ɍɚɛɥɢɰɚ 2.5 - ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɟ ɪɚɫɯɨɞɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
Ɇɟɫɹɰ I II  III  IV  V VI  VII VIII IX  X XI  XII ࡽ .ˆ.˓˔ࡽ˄˃ˊ૚𝟗𝟕૚, ˏ𝟑/𝒄 106 137 153 210 575 780 785 588 253 178 160 145 339 ࡽ˄˃ˊ૚𝟗𝟓૙, ˏ𝟑/˔ 87 105 125 162 535 685 690 480 205 128 125 115 287 

 
ɇɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ 2.5 ɜɵɩɨɥɧɹɟɦ ɩɨɫɬɪɨɟɧɢɟ ɝɢɞɪɨɝɪɚɮɚ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɧɚ ɪɢɫɭɧɤɟ 2.1. 
 

 
Ɋɢɫɭɧɨɤ 2.1 - Ƚɢɞɪɨɝɪɚɮ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

 
2.3 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ 

ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
Ƚɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ 

(ɝɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ) ɢ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɣ (ɝɪɚɮɢɤ ɫɪɟɞɧɢɯ 
ɦɨɳɧɨɫɬɟɣ).  
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ɉɨ ɞɚɧɧɵɦ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɜ ɩɪɢɥɨɠɟɧɢɟ Ⱥ ɬɚɛɥɢɰɟ Ⱥ.3, ɩɨɫɬɪɨɢɦ 
ɝɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, 

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

 ௧ܲ௠௔௫ = ܽ + ܾ ∙             (2.8)                                                                                           ,ߙݏ݋ܿ
 

ɝɞɟ t – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ ɜ ɝɨɞɭ (1 – ɹɧɜɚɪɶ, 2 – ɮɟɜɪɚɥɶ ɢ ɬ.ɞ.). 
 a, b – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɮɨɪɦɭɥɵ: 
ߙ  = |͵Ͳ°ݐ − ͳͷ°| ∙ ͵,ͳͶ/ͳͺͲ°;                                                                           (2.9)            
 ܽ = ௉́ ˋˏ˃೘𝑎ೣ+௉ˎ ˈ˕ˑ೘𝑎ೣଶ ;                                                                                                        (2.10) 

 ܾ = ௉́ ˋˏ˃೘𝑎ೣ−௉ˎ ˈ˕ˑ೘𝑎ೣଶ .                                                                                                         (2.11) 

 
ɉɨ ɚɧɚɥɨɝɢɱɧɵɦ ɮɨɪɦɭɥɚɦ ɬɚɤɠɟ ɪɚɫɫɱɢɬɚɟɦ ɝɪɚɮɢɤ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 

ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 
Ɂɧɚɱɟɧɢɹ ɫɪɟɞɧɟɣ ɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɞɥɹ ɥɟɬɚ ɢ ɞɥɹ ɡɢɦɵ ɛɵɥɢ 

ɜɡɹɬɵ ɢɡ ɡɧɚɱɟɧɢɣ ɦɨɳɧɨɫɬɟɣ ɞɥɹ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ. ܲ́ ˋˏ˃௠௔௫ =ͳͶͻͷ ʛʑ˕, ܲ ˎˈ˕ˑ௠௔௫ = ͳʹͶͻ ʛʑ˕, ܲ ˊˋˏ˃˔˓ = ͳ͵͵ʹ Ɇȼɬ, ܲˎ ˈ˕ˑ˔˓ = ͳͲͻʹ ʛ˅˕. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ a ɢ b: 
 ܽ௠௔௫ = ௉́ ˋˏ˃೘𝑎ೣ+௉ˎ ˈ˕ˑ೘𝑎ೣଶ = ଵସଽହ+ଵଶସଽଶ = ͳ͵͹ʹ ʛʑ˕;                                                 (2.12) 

 ܾ௠௔௫ = ௉́ ˋˏ˃೘𝑎ೣ−௉ˎ ˈ˕ˑ೘𝑎ೣଶ = ଵସଽହ−ଵଶସଽଶ = ͳʹ͵ ʛʑ˕;                                                   (2.13) 

 ܽ˔˓ = ௉́ ˋˏ˃˔˓ +௉ˎ ˈ˕ˑ˔˓ଶ = ଵଷଷଶ+ଵ଴ଽଶଶ = ͳʹͳʹ ʛʑ˕;                                                      (2.14) 

 ܾ˔˓ = ௉́ ˋˏ˃˔˓ −௉ˎ ˈ˕ˑ˔˓ଶ = ଵଷଷ଻−ଵ଴ଽଶଶ = ͳʹͲ ʛʑ˕.                                                         (2.15) 

 

Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɢɯ ɦɨɳɧɨɫɬɟɣ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ 
ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 2.6 
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Ɍɚɛɥɢɰɚ 2.6 - Ƚɨɞɨɜɵɟ ɦɚɤɫɢɦɚɥɶɧɵɟ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɧɚɝɪɭɡɤɢ  

t α cosα 
Pt.max, 

Ɇȼɬ 
Pt.ɫɪɟɞɧ, 

Ɇȼɬ a max b max ɚ ɫɪɟɞɧ b ɫɪɟɞɧ 
1 0,26 0,97 1491 1328 

1372 
 
 
 
 
 

 

123 
 
 
 
 
 
 

1212 
 
 
 
 
 
 

120 
 
 
 
 
 
 

2 0,79 0,71 1459 1297 
3 1,31 0,26 1404 1243 
4 1,83 -0,26 1340 1181 
5 2,36 -0,71 1285 1127 
6 2,88 -0,97 1253 1096 
7 3,40 -0,97 1253 1096 
8 3,93 -0,71 1285 1127 
9 4,45 -0,26 1340 1181 
10 4,97 0,26 1404 1243 
11 5,50 0,71 1459 1297 
12 6,02 0,97 1491 1328 

 
ɇɚ ɨɫɧɨɜɟ ɪɚɫɱёɬɨɜ ɜɵɩɨɥɧɹɟɦ ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ 

ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɧɚ ɪɢɫɭɧɤɚɯ 2.2. 
 

 
Ɋɢɫɭɧɨɤ 2.2 - Ƚɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɢɯ ɧɚɝɪɭɡɨɤ  

 
2.4 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 

ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ 
 
Ƚɥɚɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

ɹɜɥɹɟɬɫɹ ɦɚɤɫɢɦɭɦ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 
Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (1956ɝ.) ɜɵɱɢɫɥɹɟɦ 

ɡɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɧɚ ɩɨɥɟɡɧɨɦ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɝɨɞɚ ɩɨ 
ɮɨɪɦɭɥɟ: 
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ʐܰ˞˕.ʒЭʠ = ݇ே ∙ ܳ˒˓ଽ଴% ∙  ʒЭʠ˒ˑˇ˅,                                                                            (2.16)ܪ
 
ɝɞɟ ݇ே - ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, ݇ே  =  ͺ,ͺ; 
      ܳ˒˓ଽ଴% - ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ; 
 .ʒЭʠ˒ˑˇ˅- ɩɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ Ƚɗɋܪ      
˅ˇʒЭʠ˒ˑܪ  = ܼʑʐ − ܼʜʐ(ܳʜʐሺݐሻ) − ∆ℎ,                                                                     (2.17) 
 
ɝɞɟ ܼʑʐ - ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ  ʜʞʢ, ɦ; 
      ܼʜʐ(ܳʜʐሺݐሻ) - ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɨ ɥɟɬɧɟɣ ɢɥɢ ɡɢɦɧɟɣ 
ɤɪɢɜɨɣ ɫɜɹɡɢ, ɦ; 
      ∆ℎ- ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ, ∆ℎ = Ͳ,Ͷ ɦ. 

Ɇɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ: 
 ʑܰʤʙ = ݇ே ∙ ܳʑʤʙ ∙  ʒЭʠ˒ˑˇ˅,                                                                                       (2.18)ܪ

 
ɝɞɟ ܳʑʤʙ − ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ, ɦ3/ɫ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.6. 
          Ⱦɚɧɧɵɣ ɪɚɫɱёɬ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɹɰɟɜ, ɜ ɤɨɬɨɪɵɟ Ƚɗɋ 
ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɧɚ ɪɚɫɯɨɞɚɯ, ɩɪɟɜɵɲɚɸɳɢɯ ɬɪɟɛɨɜɚɧɢɹ ȼɏɄ. 
         Ɉɩɪɟɞɟɥɹɟɦ ɢɡɥɢɲɤɢ ɛɵɬɨɜɨɣ ɦɨɳɧɨɫɬɢ ɩɨɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ, ɤɨɬɨɪɵɟ 
ɛɭɞɭɬ ɩɟɪɟɧɨɫɢɬɶɫɹ ɧɚ ɡɢɦɭ: 

 
  ˋܰˊˎ = ∑ܰ˄˞˕ − ∑ ܰ˅˘ˍ =  ͳͷͶ ʛʑ˕.                                                         (2.19) 

 
ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 2.7 ɫɬɪɨɢɦ ɛɚɥɚɧɫ ɷɧɟɪɝɢɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ 

ɩɥɚɤɚɬɟ «ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɑɢɪɤɚɬɫɤɨɣ Ƚɗɋ». 
ɇɚ ɝɪɚɮɢɤɟ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ ɩɪɨɜɨɞɢɦ ɥɢɧɢɸ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɬɚɤ, ɱɬɨɛɵ ɩɥɨɳɚɞɶ, ɡɚɤɥɸɱёɧɧɚɹ ɦɟɠɞɭ ɥɢɧɢɟɣ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ˅ܰ˘ˍ ɛɵɥɚ ɪɚɜɧɚ ˋܰˊˎ. 
Ɂɚ ɦɟɫɹɰ ɫɪɚɛɨɬɤɢ ɩɪɢɧɢɦɚɟɦ ɩɟɪɜɵɣ ɦɟɫɹɰ ɩɨɫɥɟ ɩɨɥɨɜɨɞɶɹ, ɜ ɧɚɲɟɦ 

ɫɥɭɱɚɟ ɷɬɨ ɨɤɬɹɛɪɶ. ɂɡ ɝɪɚɮɢɤɚ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ ɜɢɞɧɨ, ɱɬɨ ɩɨɞ ɪɟɝɭɥɢɪɨɜɚɧɢɟ 
ɩɨɩɚɥɢ 6 ɦɟɫɹɰɟɜ, ɚ ɜ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ Ƚɗɋ ɪɚɛɨɬɚɟɬ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ. 

 
Ɍɚɛɥɢɰɚ 2.7 - Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ 

Ɇɟɫɹɰɵ Pɫɪ, Ɇȼɬ Nɫɭɳ. ɝɷɫ, Ɇȼɬ Nɛɵɬ, Ɇȼɬ Nɜɯɤ, Ɇȼɬ NɌɗɐ, Ɇȼɬ 
əɧɜɚɪɶ 1328 358 25 60 884 

Ɏɟɜɪɚɥɶ 1297 328 31 60 877 
Ɇɚɪɬ 1243 298 37 60 847 

Ⱥɩɪɟɥɶ 1181 298 55 61 767 
Ɇɚɣ 1127 269 165 61 633 

ɂɸɧɶ 1096 239 202 61 594 
ɂɸɥɶ 1096 239 204 61 593 

Ⱥɜɝɭɫɬ 1127 269 143 61 655 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.7 
Ɇɟɫɹɰɵ Pɫɪ, Ɇȼɬ Nɫɭɳ. ɝɷɫ, Ɇȼɬ Nɛɵɬ, Ɇȼɬ Nɜɯɤ, Ɇȼɬ NɌɗɐ, Ɇȼɬ 

ɋɟɧɬɹɛɪɶ 1181 298 61 61 760 
Ɉɤɬɹɛɪɶ 1243 298 40 61 843 
ɇɨɹɛɪɶ 1297 328 39 60 869 
Ⱦɟɤɚɛɪɶ 1328 358 34 60 875 

 
2.5 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ (ȼɗɊ) ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ 

ɭɫɥɨɜɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
 
ɉɪɨɢɡɜɨɞɢɦ ɧɟɫɤɨɥɶɤɨ ɢɬɟɪɚɰɢɣ ȼɗɊ, ɩɟɪɟɦɟɳɚɹ ɥɢɧɢɸ 

ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɛɚɥɚɧɫɟ ɷɧɟɪɝɢɢ ɞɨ ɩɨɥɧɨɝɨ ɫɨɜɩɚɞɟɧɢɹ ɨɬɦɟɬɨɤ 
ɜ ɧɚɱɚɥɟ ɢ ɤɨɧɰɟ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. Ɉɤɨɧɱɚɬɟɥɶɧɵɣ ɪɟɡɭɥɶɬɚɬ ɜɨɞɧɨ-
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɪɢ ɩɨɥɨɠɟɧɢɢ ɥɢɧɢɢ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ ɬɚɛɥɢɰɚ Ȼ.5. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ȼɗɊ ɩɨ ɭɫɥɨɜɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ: 
- ɭɪɨɜɟɧɶ ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ - ʢʛʝ = Ͷͳͺ,ͳ͹ ˏ; 
- ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ - ܸ˒ ˑˎˈˊː = Ͷ,͵ͳ ˍˏଷ. 
ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ȼɗɊ ɧɟɨɛɯɨɞɢɦɨ ɭɛɟɞɢɬɶɫɹ ɜ ɩɪɚɜɢɥɶɧɨɫɬɢ ɜɵɛɨɪɚ 

ɯɚɪɚɤɬɟɪɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɟɱɧɨɝɨ ɫɬɨɤɚ ɜ ɫɬɜɨɪɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. Ⱦɥɹ ɷɬɨɝɨ 
ɨɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ, ɪɚɜɧɵɣ: 

ߚ  = ௏˒ ˑˎˈˊːௐ̅ = ସ,ଷଵ∙ଵ଴9ଵଵ,଴ସ∙ଵ଴9 = Ͳ,͵ͻ,                                                                               (2.20) 

 
ɝɞɟ ܹ̅ - ɫɪɟɞɧɢɣ ɡɚ ɦɧɨɝɨɥɟɬɧɢɣ ɩɟɪɢɨɞ ɨɛɴɟɦ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ Ƚɗɋ, ɪɚɜɧɵɣ: 

 ܹ = Σொˆˑˇ˔˓ ·௧ଵ଴−9 = ଷହ଴·ଷ଺ହ·ଶସ·ଷ଺଴଴ଵ଴−9 = ͳͳ,ͲͶ ˍˏଷ.                                                       (2.21) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɥɭɱɟɧɧɵɣ ɪɟɡɭɥɶɬɚɬ ߚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɧɨɝɨɥɟɬɧɟɦɭ 

ɯɚɪɚɤɬɟɪɭ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 
 
2.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ 
 
Ɋɚɫɱɟɬɧɵɟ ɫɭɬɨɱɧɵɟ ɢ ɝɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɨɥɠɧɵ 

ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɩɨɤɪɵɜɚɬɶɫɹ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɫɬɚɧɰɢɹɦɢ, ɞɥɹ ɱɟɝɨ 
ɧɟɨɛɯɨɞɢɦɨ ɜɩɢɫɚɬɶ ɷɬɢ ɫɬɚɧɰɢɢ ɜ ɝɪɚɮɢɤɢ, ɢɫɩɨɥɶɡɭɹ ɡɚɞɚɧɧɭɸ ɩɨ ɧɢɦ 
ɢɫɯɨɞɧɭɸ ɢɧɮɨɪɦɚɰɢɸ. 

ȼ ɤɚɱɟɫɬɜɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɬɚɧɰɢɣ ɛɵɥɢ ɩɪɢɧɹɬɵ Ɇɢɚɬɥɢɧɫɤɚɹ, 
ɑɢɪɤɟɣɫɤɚɹ ɢ ɂɪɝɚɧɚɣɫɤɚɹ Ƚɗɋ, ɫ ɫɭɬɨɱɧɨɣ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɜɵɪɚɛɨɬɤɨɣ:  

 Эˆˑˇʛˋ˃˕ˎˋː˔ˍ˃я ʒЭʠ = Ͳ,͸͵ ˏˎː. ʙʑ˕ ∙ ˚; 
 

          Эˆˑˇʦˋ˓ˍˈˌ˔ˍ˃я ʒЭʠ = Ͳ,ͺͷ ˏˎː. ʙʑ˕ ∙ ˚;  
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 Эˆˑˇʗ˓ˆ˃ː˔ˍ˃я ʒЭʠ = Ͳ,ͺͺ ˏˎː. ʙʑ˕ ∙ ˚. 
 
Ɉɩɪɟɞɟɥɢɦ ɫɭɬɨɱɧɭɸ ɜɵɪɚɛɨɬɤɭ ɜ ɤɚɠɞɨɦ ɦɟɫɹɰɟ ɢ ɩɨɥɭɱɟɧɧɵɟ 

ɪɟɡɭɥɶɬɚɬɵ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 2.8. 
 

Ɍɚɛɥɢɰɚ 2.8 - ȼɵɪɚɛɨɬɤɚ ɢ ɦɨɳɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ 
Ɇɟɫɹɰɵ Э˔˓.˔˖˕ ʛˋ˃˕ˎ.ʒЭʠ Э˔˓.˔˖˕ ʦˋ˓ˍ.ʒЭʠ Э˔˓.˔˖˕ ʗ˓ˆ˃ː.ʒЭʠ 𝑵˖˔˕ʛˋ˃˕ˎ.ʒЭʠ 𝑵˖˔˕ʦˋ˓ˍ.ʒЭʠ 𝑵˖˔˕ʗ˓ˆ˃ː.ʒЭʠ 

əɧɜɚɪɶ 0,76 1,02 1,05 73 125 100 
Ɏɟɜɪɚɥɶ 0,69 0,93 0,96 73 125 100 

Ɇɚɪɬ 0,63 0,85 0,88 73 125 100 
Ⱥɩɪɟɥɶ 0,63 0,85 0,88 73 125 100 

Ɇɚɣ 0,57 0,76 0,79 73 125 100 
ɂɸɧɶ 0,50 0,68 0,70 73 125 100 
ɂɸɥɶ 0,50 0,68 0,70 73 125 100 

Ⱥɜɝɭɫɬ 0,57 0,76 0,79 73 125 100 
ɋɟɧɬɹɛɪɶ 0,63 0,85 0,88 73 125 100 
Ɉɤɬɹɛɪɶ 0,63 0,85 0,88 73 125 100 
ɇɨɹɛɪɶ 0,69 0,93 0,96 73 125 100 
Ⱦɟɤɚɛɪɶ 0,76 1,02 1,05 73 125 100 

 
 ɋɬɪɨɢɦ ɬɪɟɭɝɨɥɶɧɢɤɢ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ, ɝɞɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɨɫɢ 

ɪɚɫɩɨɥɨɠɟɧɚ ɫɭɬɨɱɧɚɹ ɜɵɪɚɛɨɬɤɚ, ɚ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ - ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ Ƚɗɋ. ȼɩɢɫɵɜɚɟɦ ɟɝɨ ɜ ɭɠɟ ɩɨɫɬɪɨɟɧɧɭɸ ɪɚɧɟ ɂɄɇ ɪɢɫɭɧɨɤ 
Ȼ.2, ɬɚɤ, ɱɬɨɛɵ ɜɫɟ ɜɟɪɲɢɧɵ ɬɪɟɭɝɨɥɶɧɢɤɚ ɤɚɫɚɥɢɫɶ ɟё.  

Ⱦɚɥɟɟ ɜɩɢɫɵɜɚɟɦ ɩɪɨɟɤɬɢɪɭɟɦɭɸ Ƚɗɋ ɜ ɫɜɨɛɨɞɧɭɸ ɡɨɧɭ ɩɢɤɚ ɥɢɛɨ ɩɨɥɭ 
ɩɢɤɚ, ɚ ɬɚɤɠɟ ɜ ɛɚɡɭ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢ, Qɫɚɧ.ɩɨɩɭɫɤɚ = 
96 ɦ³/c, ɜɵɱɢɫɥɢɬɶ: 

 ˄ܰ˃ˊ˞ = ௞೙∙ொ˔˃ː.˒ˑ˒˖˔ˍ˃∙ுˆˠ˔ଵ଴଴଴ = ଼,଼∙ଽ଺∙ଷ଴,ହଵ଴଴଴ = ʹ͸ ʛʑ˕;                                              (2.22)      

 Э˄˃ˊ˞ = ଶସ∙ே˄˃ˊ˞ଵ଴଴଴ = Ͳ,͸ͳͷ ˏˎː. ˍʑ˕ ∙ ˚.                                                          (2.23) 

 
 ȼɩɢɫɵɜɚɟɦ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɛɚɡɵ ɧɚ ɂɄɇ. 

ɑɬɨɛɵ ɜɩɢɫɚɬɶ ɩɪɨɟɤɬɢɪɭɟɦɭɸ Ƚɗɋ ɜ ɡɨɧɭ ɩɢɤɚ ɢɥɢ ɩɨɥɭɩɢɤɚ 
ɧɟɨɛɯɨɞɢɦɨ: 

Nɝɚɪ=115 Ɇȼɬ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ  
 Эˆ˃˓ = ଶସ∙ேˆ˃˓ଵ଴଴଴ = ʹ,͹͹  ˏˎː. ˍʑ˕ ∙ ˚;                                                                   (2.24) 

 
 Э˒ˋˍ = Эˆ˃˓ − Э˄˃ˊ = ʹ,͹͹ − Ͳ,͸ͳͷ = ͳͶͶ ˏˎː. ˍʑ˕ ∙ ˚.                            (2.25) 
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 ɉɪɨɜɨɞɢɦ ɗɩɢɤ  ɧɚ ɂɄɇ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɜɟɪɲɢɧɵ ɬɪɟɭɝɨɥɶɧɢɤɚ 
ɤɨɫɧɭɥɢɫɶ ɥɢɧɢɢ ɂɄɇ. Ʉɚɬɟɬ ɬɪɟɭɝɨɥɶɧɢɤɚ ɩɚɪɚɥɥɟɥɶɧɵɣ ɨɫɢ P, ɩɪɢɦɟɬ 
ɡɧɚɱɟɧɢɟ Nɩɢɤ = 118 Ɇȼɬ. ȼ ɪɟɡɭɥɶɬɚɬɟ, ɡɧɚɹ ɦɨɳɧɨɫɬɶ ɛɚɡɵ ɢ ɩɢɤɚ ɪɚɫɫɱɢɬɚɟɦ 
Nɪɚɛ: 
 ˓ܰ˃˄ = ˒ܰˋˍ + ˄ܰ˃ˊ˞ = ͳͳͺ + ʹ͸ = ͳͶͶ ʛʑ˕;                                              (2.26) 

  ܰ˓˃˄.яː˅.˔˖˜.ʒЭʠ = ʹͶ ʛʑ˕.                                                                                                
 

ɉɪɨɜɟɞɹ ɚɧɚɥɨɝɢɱɧɭɸ ɪɚɛɨɬɭ ɧɚ ɡɚɪɚɧɟɟ ɩɨɫɬɪɨɟɧɧɵɯ ɞɥɹ ɧɢɯ ɂɄɇ 
ɧɚɯɨɞɢɦ ɪɚɛɨɱɢɟ ɦɨɳɧɨɫɬɢ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɞɥɹ ɫɭɳɟɫɬɜɭɸɳɟɣ ɢ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ. ȼɫɟ 
ɪɟɡɭɥɶɬɚɬɵ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ Ȼ.4 ɩɪɢɥɨɠɟɧɢɹ Ȼ. 

 
2.7 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɨɜ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɪɚɫɱɟɬ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ 
 

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɭɱɢɬɵɜɚɟɦ, ɱɬɨ 
ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ ɪɚɜɟɧ ሺ1,5 %  ɨɬ Pሻ tmax, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ 
ɫɨɫɬɚɜɥɹɟɬ 8% ɨɬ P tmax.  

ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ, ɩɨɷɬɨɦɭ ɚɜɚɪɢɣɧɵɣ ɛɭɞɟɬ ɪɚɡɦɟɳɟɧ ɧɚ Ɍɗɋ.  Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɟ Ȼ ɬɚɛɥɢɰɟ Ȼ.5. 

Ɋɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ 
ɩɨɥɧɨɫɬɶɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɬ.ɟ. ɤɨɝɞɚ ɧɚ Ƚɗɋ ɢɦɟɟɬɫɹ ɫɜɨɛɨɞɧɚɹ 
ɦɨɳɧɨɫɬɶ. Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 

ɪɟɦܨ 
ɫɭɳ.Ƚɗɋ = ேɭɫɬ

ɫɭɳ.Ƚɗɋ଺ ∙ ͳ ɦɟɫ = ଷହ଼଺ = ͸Ͳ Ɇȼɬ ∙ ˏˈ˔/ˆˑˇ.                                   (2.27) 

 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
ɪɟɦܨ 

ɩɪ.Ƚɗɋ = ேɭɫɬ
ɩɪ.Ƚɗɋ଺ ∙ ͳ ɦɟɫ = ଵସସ଺ = ʹͶ Ɇȼɬ ∙ ˏˈ˔/ˆˑˇ.                                    (2.28) 

 
Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɋ ɦɨɠɧɨ ɩɥɚɧɢɪɨɜɚɬɶ, ɢɫɯɨɞɹ ɢɡ 

ɪɚɫɱɟɬɚ ɨɫɬɚɧɨɜɚ ɤɚɠɞɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɜ ɫɪɟɞɧɟɦ 1 ɪɚɡ ɜ 2 ɝɨɞɚ: 
ܨ˓  ˈˏʡЭʠ = ே˖˔˕ʡЭʠଶ ∙ ଵଶ ˏˈ˔ + ே˖˔˕ʡЭʠଶ ∙ ͳˏˈ˔ = ͺ͵ͳ Ɇȼɬ ∙ ˏˈ˔/ˆˑˇ.                            (2.29) 
 
ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ Ȼ.6, ɫɬɪɨɢɦ ɛɚɥɚɧɫ ɦɨɳɧɨɫɬɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ 

ɩɥɚɤɚɬɟ «ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɑɢɪɤɚɬɫɤɨɣ Ƚɗɋ». 
ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ ɫɭɦɦɵ: 
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 ˖ܰ˔˕.ʒЭʠ = ˓ܰ˃˄ʒЭʠ + ˓ܰˈˊʒЭʠ = ͳͶͶ + ͸ = ʹʹ,͹ ʛʑ˕.                                                (2.30) 
 
2.8 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɭɫɥɨɜɢɸ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 

Ɂɚɞɚɱɚ ȼɗɊ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ – ɨɩɪɟɞɟɥɢɬɶ 
ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ. 

Ɋɚɫɫɦɨɬɪɢɦ ɪɟɠɢɦ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ, 
ɪɟɡɭɥɶɬɚɬɵ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ Ȼ.7. 

ɉɨ ɞɚɧɧɵɦ ɪɚɫɱёɬɚ ɩɨɥɭɱɚɟɦ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ, ɪɚɜɧɭɸ: 
 ∑ Э = ͹͸ʹ,͸ ˏˎː. ˍʑ˕ ∙ ˚. 
 
ɋɬɪɨɢɦ ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ ɜ 

ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ, ɨɛɴɟɞɢɧёɧɧɵɣ ɫ ɦɚɥɨɜɨɞɧɵɦ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 
2.3. 

 

 
Ɋɢɫɭɧɨɤ 2.3 - Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

3.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
 

ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɞɥɹ ɷɬɨɝɨ ɩɨɫɬɪɨɢɥɢ ɪɟɠɢɦɧɨɟ ɩɨɥɟ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɟ ɧɚ 
ɪɢɫɭɧɤɟ 3.1, ɫ ɭɤɚɡɚɧɢɟɦ ɥɢɧɢɣ ɨɝɪɚɧɢɱɟɧɢɣ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ. Ʉɪɨɦɟ 
ɬɨɝɨ, ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɧɟɡɚɦɟɧɢɦɨ ɩɪɢ ɜɵɛɨɪɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ Ƚɍɏ. 

Ɇɟɬɨɞɢɤɚ ɫɨɫɬɚɜɥɟɧɢɹ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɢɜɟɞɟɧɚ ɜ ɦɟɬɨɞɢɱɟɫɤɨɦ 
ɩɨɫɨɛɢɢ [2], ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1. 
 
Ɍɚɛɥɢɰɚ 3.1-Ⱦɚɧɧɵɟ ɪɚɫɱёɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ ȼȻ ɢ ɇȻ ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɪɚɫɱɟɬɧɨɣ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ 

ɩɨ 
ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ 

Ƚɗɋ ࡽʜʐ, ˏ𝟑/𝒄 
,ʜʐࢆ ˏ ʜʜʞʢ, ˏ ʜʢʛʝ, ,ࡴ ˅ʑʐяːࡴ ˏ ,ࡽ ˏ ˏ𝟑/𝒄 ࡴ, ,ࡽ ˏ ˏ𝟑/𝒄 

0 387,04 39,56 30,73 34,29 38 448,6 29 612,9 
100 389,63 36,97 28,14 31,70 36 473,5 28 602,2 
200 390,77 35,83 27,00 30,56 34 501,3 27 591,4 
300 391,41 35,19 26,36 29,92 32 532,7 26 580,3 
400 391,97 34,63 25,80 29,36 30 568,2 24 557,6 
500 392,55 34,05 25,22 28,78 28 608,8     
600 393,14 33,46 24,63 28,19 27 631,3     
700 393,72 32,88 24,05 27,61         
800 394,31 32,29 23,46 27,02         
900 394,95 31,65 22,82 26,38         
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Ɋɢɫɭɧɨɤ 3.1 - Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɑɢɪɤɚɬɫɤɨɣ Ƚɗɋ 

 
Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɢɫɯɨɞɹ ɢɡ ɪɟɠɢɦɧɨɝɨ 

ɩɨɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2. 
 

Ɍɚɛɥɢɰɚ 3.2 – Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ࢇ࢓ࡴ𝒙 ,м ࡴɪаɫч,м ࢓ࡴ𝒊࢔ ,м ࢓ࡽ𝒊࢔ ,м𝟑/ɫ ࢇ࢓ࡽ𝒙,м𝟑/ɫ ࢓ࡴ𝒊ࢇ࢓ࡴ/࢔𝒙 
37,00 28,10 24,80 96 615 0,72 

 
3.2 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɤɨɥɢɱɟɫɬɜɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 

 

ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɬɢɩɚ ɬɭɪɛɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɧɚɩɨɪɭ, 
ɬɚɤ ɱɬɨɛɵ ɡɧɚɱɟɧɢɟ ܪ௠௔௫=37,00 ɦ ɛɵɥɨ ɛɥɢɡɤɨ ɤ ɩɪɟɞɟɥɶɧɨɦɭ ɧɚɩɨɪɭ ܪ˒˓ˈˇ 
ɜɵɛɪɚɧɧɨɝɨ ɬɢɩɚ, ɧɨ ɧɟ ɩɪɟɜɵɲɚɥɨ ɟɝɨ, ɬ.ɟ. ܪ௠௔௫ ൑  .ˇˈ˓˒ܪ

Ɂɚɞɚɧɧɵɦ ɭɫɥɨɜɢɹɦ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɭɪɛɢɧɵ ɉɅ40ɚ-ȼ ɢ ɉɅ40ɛ-ȼ, 
ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.3: 

 
Ɍɚɛɥɢɰɚ 3.3 - ɉɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɵɯ ɬɢɩɨɜ ɦɨɞɟɥɶɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ 

ɉɚɪɚɦɟɬɪɵ ɉɅ40ɚ-ȼ ɉɅ40ɛ-ȼ ࡴ˒˓ˈˇ , ′˕˒𝐈 ˑ࢔ 𝒙 0,5 0,5ࢇ࢓ࡴ/࢔𝒊࢓ࡴ 40 40 ˏ , ˑ˄/ˏˋː 125 123 ࡽ𝐈 ˑ˒˕, ˎ/˔ 1020 1150 𝜼ˏ ˑ˒˕ 0,913 0,904 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.3 ࡽ𝐈 𝐦𝐚𝐱′ , ˎ/˔ 1800 1700 𝑫𝐈 ࢓, ,ˇˑˏࡴ 0,46 0,46 ˏ ˏ 4 4 𝒕ˏˑˇ, ℃ 10 20 
 

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

Ⱦɚɥɟɟ ɩɪɨɢɡɜɨɞɢɦ ɪɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɬɭɪɛɢɧɵ ɉɅ40ɚ-ȼ ɞɥɹ ɪɚɡɧɵɯ 
ɡɧɚɱɟɧɢɣ ɞɢɚɦɟɬɪɚ [2]. ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧ ɯɨɞ ɪɚɫɱɟɬɚ ɞɥɹ ɞɢɚɦɟɬɪɚ ܦଵ = Ͷ ˏ. 

ɄɉȾ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ: 
ʡߟ  = ͳ − ሺͳ − ሻˏߟ ∙ (ሺͳ − ሻߝ + ߝ ∙ √஽భˏ஽భఱ ∙ √ுˏு˓ಿభబ ∙ √௩ː௩ˏఱ ),                                (3.1) 

 
ɝɞɟ ߟˏ, ,ˏଵܦ  ;ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ - ˏܪ
,ଵܦ        ;ே˓ - ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵܪ
,ˏݒ        ː - ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɦɨɞɟɥɶɧɨɣ ɢݒ
ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɵɯ ɢ 
ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ ݐˏ;  ;ːݐ 
 ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ - ߝ       
ɝɢɞɪɚɜɥɢɱɟɫɤɢ ɩɨɬɟɪɹɦ ɢ ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 0,75. 

ʡߟ  = ͳ − ሺͳ − Ͳ.ͺ͹ͷሻ ∗ ቆሺͳ − Ͳ.͹ͷሻ + Ͳ.͹ͷ ∗ ቀ଴.ସ଺ସ.ହ ቁ଴.ଶ ∗ ቀ ସଶ଼.ଵቁ଴.ଵ ∗ቀଵ.ଷଵ.ଷቁ଴.ଶቇ = Ͳ.ͻʹ͸  

Ɇɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ, ɤɨɬɨɪɭɸ ɞɚɥɟɟ ɩɟɪɟɫɱɢɬɵɜɚɟɦ 
ɩɨɫɥɟ ɭɬɨɱɧɟɧɢɹ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ: 

 ˃ܰ′ = ͻ,ͺͳ ∙ ܳூ′˓ ∙ ଵଶܦ ∙ ௉ଵ,ହܪ ∙ ˕ߟ ∙  (3.2)                                                                   ,˓̝ˆߟ
 

ɝɞɟ ܳூ′˓  - ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ ɧɚ ɍɏ ɬɭɪɛɢɧɵ 
(ɩɪɢɥɨɠɟɧɢɟ ȼ, ɪɢɫɭɧɨɤ ȼ.1); 
,ଵܦ           ;௉ - ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵܪ
 ;ʡ - ɄɉȾ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵߟ         
 .ʒ̝˓ - ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 0,97ߟ         

 ˃ܰ′ = ͻ,ͺͳ ∙ ͳ,͹ ∙ Ͷ,ͷଶ ∙ ʹͺ,ͳͲଵ,ହ ∙ Ͳ,ͻʹ͸ ∙ Ͳ,ͻ͹ = Ͷͷ ʛʑ˕. 
 

ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ: 
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′˃ݖ = ே˖˔˕˒˓ʒЭʠே′˃ = ଵହ଴ସହ = ͵,͵ʹ,                                                                                      (3.3) 
 

ɝɞɟ ˖ܰ˔˕˒˓ʒЭʠ = ͳͷͲ ʛʑ˕ - ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ;        ˃ܰ′ - ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ. 
 

ɋɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ, ɨɤɪɭɝɥɹɟɦ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ, ɤɨɬɨɪɨɟ ɞɨɥɠɧɨ ɛɵɬɶ 
ɤɪɚɬɧɨ 3 ɢɥɢ 4. ɉɨɥɭɱɚɟɦ ݖ௔ = Ͷ ˛˕. 

Ⱦɚɥɟɟ ɩɟɪɟɫɱɢɬɵɜɚɟɦ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ: 
 

௔ܰ = ͳͷͲͶ = ͵ͺ ʛʑ˕. 
 
ɉɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞɟɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ: 

 ∆= ఎ˕ఎˏ = ଴,ଽଶ଺଴,଼଼ହ = ͳ,ͲͶ͹,                                                                                           (3.4) 
 
ɝɞɟ ߟ˕ - ɄɉȾ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; 
 .ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ - ˏߟ      

 
ɋɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
 ݊˔ = ௡𝐼˓′ ∙√ுು∙∆஽భ = ଵଶହ∙√ଶ଼,ଵ଴∙ଵ,଴ସ଻ସ = ͳͷͲ,͸Ͷ ˑ˄/ˏˋː,                                         (3.5) 
 

ɝɞɟ ݊ூ˓′  - ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ ɧɚ ɍɏ ɜɵɛɪɚɧɧɨɣ 
ɬɭɪɛɢɧɵ; 

,ଵܦ         ;௉ - ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵܪ
       ∆ - ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞɟɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ. 
            ɉɪɢɧɢɦɚɟɦ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ݊˔ =ͳͷ͹,ͺ ˑ˄/ˏˋː. 

Ɂɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɞɥɹ ɧɚɩɨɪɨɜ ܪ௠௔௫,  ௠𝑖௡ܪ ,˓ேܪ
ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

 ݊ூ′ = ௡˔∙஽భ√ு∙∆ ,                                                                                                                    (3.6) 
 
ɝɞɟ ݊˔ - ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ;        ܪ - ɧɚɩɨɪɵ ܪ௠௔௫,  ;௠𝑖௡ܪ ,௉ܪ
      ∆ - ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞɟɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ. 

 ݊௠௔௫′ = ͳͷ͹,ͺ ∙ Ͷ,ͷ√ʹͶ,ͺͲ ∙ ͳ,ͲͶ͹ = ͳ͵ͻ,͵ͺ ˑ˄/ˏˋː; 



26 
 

 ݊˓˃˔˚′ = ͳͷ͹,ͺ ∙ Ͷ,ͷ√ʹͺ,ͳͲ ∙ ͳ,ͲͶ͹ = ͳ͵Ͳ,ͻͶ ˑ˄/ˏˋː; 
 ݊௠𝑖௡′ = ͳͷ͹,ͺ ∙ Ͷ,ͷ√͵͹,ͲͲ ∙ ͳ,ͲͶ͹ = ͳͳͶ,ͳͳ ˑ˄/ˏˋː. 
 
Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ ݊ʜ˓′  ɫ ɭɱɟɬɨɦ 

ɨɤɪɭɝɥɟɧɧɨɝɨ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɢ ɭɬɨɱɧɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɟɲɟɧɢɹ ɫɥɟɞɭɸɳɟɝɨ ɭɪɚɜɧɟɧɢɹ: 

 ܳூ′ ∙ ˕ߟ = ே˃ଽ,଼ଵ∙஽భమ∙ுುభ,ఱ∙ఎˆ̝˓,                                                                                           (3.7) 

 
ɝɞɟ ܳூ′ ɢ ߟ˕ - ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɢ ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɩɨɞɛɨɪɨɦ 
ɤɨɬɨɪɵɯ ɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɨɤɨɧɱɚɬɟɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ; 
       ܰ ˃ - ɨɤɪɭɝɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ;         ܦଵ,  .ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 0,97 - ˓̝ˆߟ         ;௉ - ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵܪ

 ܳூ′ ∙ ˕ߟ = ͵ͺͲͲͲͻ,ͺͳ ∙ Ͷ,ͷଶ ∙ ʹͺ,ͳͲଵ,ହ ∙ Ͳ,ͻ͹ = ͳ,ͳͺͶ. 
 
ɉɨɥɭɱɚɟɦ ɤɨɨɪɞɢɧɚɬɵ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɢ: ߟ˕ = Ͳ,ͻͳͳ, ܳூ′ = ͳ,͵Ͳ ˏଷ/ܿ. 
Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ ɥɢɧɢɸ 

ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɨɳɧɨɫɬɢ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɥɢɧɢɢ ݊ʜ௠𝑖௡′ , ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɧɚɩɨɪɭ ܪ௠௔௫, ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɧɚɯɨɞɢɦ ɬɨɱɤɭ ɢ ɫɨɟɞɢɧɹɟɦ ɟɟ ɫ ɪɚɫɱɟɬɧɨɣ.  
 ܳூ′ ∙ ˕ߟ = ͵ͺͲͲͲͻ,ͺͳ ∙ Ͷ,ͷଶ ∙ ͵͹,ͲͲଵ,ହ ∙ Ͳ,ͻ͹ = Ͳ,͹ͺ͵. 
 
ɉɨɥɭɱɚɟɦ ɤɨɨɪɞɢɧɚɬɵ ɞɚɧɧɨɣ ɬɨɱɤɢ: ߟ˕ = Ͳ,ͻͲͷͳ, ܳூ′ = Ͳ,ͺ͸͸ ˏଷ/ܿ. 
Ʌɢɧɢɸ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɬɭɪɛɢɧɟ ɫɬɪɨɢɦ ɩɪɨɜɟɞɟɧɢɟɦ ɱɟɪɟɡ ɪɚɫɱɟɬɧɭɸ 

ɬɨɱɤɭ ɥɢɧɢɢ, ɩɚɪɚɥɥɟɥɶɧɨɣ ɨɬɤɪɵɬɢɸ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ, ܽ଴. 
ȼɫɟ ɪɚɫɱɟɬɵ ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɬɭɪɛɢɧ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɵ 3.4 ɢ 3.5. 
 

Ɍɚɛɥɢɰɚ 3.4 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ ܦଵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ40ɚ-ȼ 

D1,ɦ 3,55 4 4,25 4,5 4,75 5 5,6 

ηɬɭɪɛ 0,924 0,925 0,926 0,926 0,927 0,927 0,928 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.4 
D1,ɦ 3,55 4 4,25 4,5 4,75 5 5,6 

N`ɚɝɪ,ɤȼɬ 28 36 40 45 50 56 70 
Za` 5,35 4,21 3,72 3,32 2,98 2,69 2,14 
Za 6 5 4 4 3 3 3 

Nɚɝɪ ɤȼɬ 25 30 38 38 50 50 50 
m(∆1) 1,044 1,045 1,046 1,047 1,047 1,048 1,049 

nc` 190,73 169,37 159,46 150,64 142,75 135,65 121,18 
ncɢɧɯɪ 187,5 166,7 157,8 157,8 150 136,4 125 

n1`Hmin 130,80 130,96 131,67 139,38 139,81 133,80 137,25 
n1`Hp 122,88 123,03 123,70 130,94 131,35 125,69 128,94 

n1`Hmax 107,09 107,21 107,80 114,11 114,47 109,54 112,37 
Q1*ƞɪ 1,272 1,200 1,328 1,184 1,415 1,276 1,016 

Q1*ƞmax 0,842 0,794 0,879 0,783 0,937 0,845 0,672 
Qɨɝɪ Hmin 0,748 0,589 1,043 0,931 0,835 0,753 0,600 
Qɨɝɪ Hmax 0,613 0,482 0,854 0,762 0,684 0,617 0,491 

 
Ɍɚɛɥɢɰɚ 3.5 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ ܦଵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ40ɛ-ȼ 

D1,ɦ 5,6 
ηɬɭɪɛ 0,932 

N`ɚɝɪ,ɤȼɬ 67 
Za` 2,23 
Za 3 

Nɚɝɪ ɤȼɬ 50 
m(∆1) 1,042 

nc` 118,86 
ncɢɧɯɪ 125 

n1`Hmin 137,69 
n1`Hp 129,35 

n1`Hmax 112,72 
Q1*ƞɪ 1,025 

Q1*ƞmax 0,679 
Qɨɝɪ Hmin 0,602 
Qɨɝɪ Hmax 0,493 

 
ɉɪɨɜɟɞёɦ ɚɧɚɥɢɡ ɜɵɛɪɚɧɧɵɯ ɞɢɚɦɟɬɪɨɜ ɩɨ ɫɥɟɞɭɸɳɢɦ ɤɪɢɬɟɪɢɹɦ: 

          - Ɇɚɤɫɢɦɚɥɶɧɵɣ ɄɉȾ; 
          - Ɉɩɬɢɦɚɥɶɧɚɹ ɪɚɛɨɱɚɹ ɡɨɧɚ ɬɭɪɛɢɧɵ; 
          - ɋɨɤɪɚɳɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɚɝɪɟɝɚɬɨɜ; 

Ɍɚɤɠɟ ɧɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɩɨɫɬɪɨɟɧɵ ɡɨɧɵ ɪɚɛɨɬɵ 
ɞɥɹ ɤɚɠɞɨɝɨ ɜɵɛɪɚɧɧɨɝɨ ɞɢɚɦɟɬɪɚ (ɩɪɢɥɨɠɟɧɢɟ ȼ, ɪɢɫɭɧɨɤ ȼ.2 ɢ ȼ.3).  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɩɨɫɬɪɨɟɧɢɣ ɪɚɛɨɱɢɯ ɡɨɧ ɪɚɡɥɢɱɧɵɯ ɞɢɚɦɟɬɪɨɜ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. Ɍɭɪɛɢɧɵ ɉɅ40ɚ-ȼ-560 ɢ ɉɅ40ɛ-ȼ-560 ɜɵɛɵɜɚɟɬ ɢɡ 
ɪɚɫɫɦɨɬɪɟɧɢɹ, ɬɚɤ ɤɚɤ ɜ ɟё ɪɚɛɨɱɭɸ ɡɨɧɭ ɧɟ ɜɯɨɞɢɬ ɬɨɱɤɚ ɨɩɬɢɦɭɦɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɞɨɥɠɢɦ ɪɚɫɱɟɬ ɞɥɹ ɫɥɟɞɭɸɳɢɯ ɬɭɪɛɢɧ: ɉɅ40ɚ-ȼ-355, 
ɉɅ40ɚ-ȼ-400, ɉɅ40ɚ-ȼ-425, ɉɅ40ɚ-ȼ-450, ɉɅ40ɚ-ȼ-475, ɉɅ40ɚ-ȼ-500.  
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3.3 ɉɪɨɜɟɪɤɚ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɪɚɫɯɨɞɟ 

 

Ʌɢɧɢɸ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɫ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
ɩɟɪɟɫɱɢɬɚɟɦ ɜ ɤɨɨɪɞɢɧɚɬɭ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
ɪɢɫɭɧɤɢ ȼ.2, ȼ.3, ȼ.4, ȼ.5, ȼ.6, ȼ.7 ɞɥɹ ɞɜɭɯ ɡɧɚɱɟɧɢɣ ɧɚɩɨɪɚ ܪ௠௔௫ ɢ ܪ௠𝑖௡ ɩɨ 
ɮɨɪɦɭɥɟ: 

 ܳூ′ = ொ೘𝑖೙௡∙஽భమ∙௓∙√ு∙∆,                                                                                                        (3.8) 
 

ɝɞɟ ܳ௠𝑖௡ - ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ;         ܦଵ - ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 
ܼ         ;௠𝑖௡;         ∆ - ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞɟɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵܪ௠௔௫ɢɥɢܪ ,ɧɚɩɨɪ - ܪ        = ͳ - ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɦɢɧɢɦɚɥɶɧɵɣ ɩɨɩɭɫɤ. 

Ɍɨɝɞɚ ɩɨ ɮɨɪɦɭɥɟ 3.11 ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɪɚɫɯɨɞɵ ɞɥɹ ɉɅ40ɚ-ȼ ɩɪɢ ɪɚɡɧɵɯ 
ɧɚɩɨɪɚɯ: 

 ܳூ௠𝑖௡′ = ͻ͸ͳͷ͹,ͺ ∙ Ͷ,ͷଶ ∙ √ʹͶ,ͺͲ ∙ ͳ,ͲͶ͹ = Ͳ,ͻ͵ͳ ˏଷ̝ = ͻ͵ͳ ˎ/˔; 
 ܳூ௠௔௫′ = ͻ͸ͳͷ͹,ͺ ∙ Ͷ,ͷଶ ∙ √͵͹,ͲͲ ∙ ͳ,ͲͶ͹ = Ͳ,͹͸ʹ ˏଷ̝ = ͹͸ʹ ˎ/˔. 

Ⱦɥɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜɵɛɢɪɚɸɬɫɹ ɜɚɪɢɚɧɬɵ 
ɬɨɥɶɤɨ ɫ ɞɜɭɦɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚɦɢ. Ɍɚɤɠɟ ɜɵɛɨɪ ɞɨɩɭɫɬɢɦɵɯ ɝɢɞɪɨɬɭɪɛɢɧ 
ɡɚɜɢɫɢɬ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɡɨɧ ɪɚɛɨɬ ɧɚ Ƚɍɏ. ɇɚɢɛɨɥɟɟ ɭɞɚɱɧɵɦɢ ɬɭɪɛɢɧɚɦɢ ɞɥɹ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɑɢɪɤɚɬɫɤɨɣ Ƚɗɋ ɹɜɥɹɸɬɫɹ ɉɅ40ɚ-ȼ-355, ɉɅ40ɚ-ȼ-400, ɉɅ40ɚ-
ȼ-425, ɉɅ40ɚ-ȼ-450, ɉɅ40ɚ-ȼ-475, ɉɅ40ɚ-ȼ-500. Ⱦɚɧɧɵɟ ɬɭɪɛɢɧɵ ɫɩɨɫɨɛɧɵ 
ɪɚɛɨɬɚɬɶ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ, ɬɚɤ ɤɚɤ ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɩɪɢɜɟɞɟɧɧɵɦ ɪɚɫɯɨɞɚɦ, ɧɟ ɜɵɯɨɞɢɬ ɡɚ ɩɪɟɞɟɥɵ ɪɚɛɨɱɟɝɨ 
ɞɢɚɩɚɡɨɧɚ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 

 
3.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
Ɉɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɟ 

ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ܼ˓.ˍ. = ʜʐሺܳʜʐሻݖ +  ௌ,                                                                                           (3.9)ܪ
 

ɝɞɟ ݖʜʐሺܳʜʐሻ - ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɩɪɢ ɪɚɫɯɨɞɟ ܳʜʐ,ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ܪௌ. 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɬɪɟɯ ɫɥɭɱɚɟɜ, ɤɨɬɨɪɵɟ ɬɪɟɛɭɸɬ 
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ɇɚɢɛɨɥɶɲɟɝɨ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ: 
1. ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ܪ௠௔௫; 
2. ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ܪ௣; 
3. ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ܪ௠𝑖௡ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ ɦɨɳɧɨɫɬɢ 

ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ. 
ȼɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
ௌܪ  = ܤ − ௭ʜʐሺொʜʐሻଽ଴଴ − 𝜎 ∙ ܪ − ͳ,ͷ,                                                                          (3.10) 

 
ɝɞɟ ܤ - ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ, ɪɚɜɧɨɟ 10,33 ɦ ɜɨɞ.ɫɬ.; 
      𝜎 - ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ Ƚɍɏ;       ܪ - ɧɚɩɨɪ ɬɭɪɛɢɧɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɪɨɜɧɟɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ ݖʜʐሺܳʜʐሻ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 3.6. 
 

Ɍɚɛɥɢɰɚ 3.6 - ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ40ɚ-ȼ 
D1 3,55 4 4,25 4,5 4,75 5 

Q (Hmin) 87,15 98,74 130,45 130,30 151,54 171,02 
Q (Hɪɚɫɱ) 95,71 114,47 143,66 147,38 173,55 190,86 
Q (Hmɚɯ) 72,85 87,27 108,44 109,13 144,23 144,76 

Zɧɛ (Q (Hmin)) 389,41 389,61 390,07 390,07 390,32 390,52 
Zɧɛ (Q (Hɪɚɫɱ)) 389,56 389,85 390,24 390,28 390,55 390,70 
Zɧɛ (Q (Hmax)) 389,13 389,41 389,76 389,77 390,24 390,25 

Hs(Hmin) 1,44 2,71 1,05 3,02 1,15 1,19 
Hs(Hɪɚɫɱ) -4,14 -2,66 -4,74 -3,85 -4,65 -3,76 
Hs(Hmax) -2,27 -0,70 -2,76 -1,00 -1,70 -1,83 
Z ɪɤ(Hmin) 390,57 392,12 390,82 392,80 391,39 391,44 
Z ɪɤ(Hɪɚɫɱ) 385,41 387,20 385,49 386,42 385,89 386,94 
Z ɪɤ(Hmax) 387,14 388,91 387,31 389,07 388,62 388,70 

 
ɂɡ ɜɫɟɯ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɜɵɫɨɬ ɨɬɫɚɫɵɜɚɧɢɹ ɢ ɨɬɦɟɬɨɤ ɭɫɬɚɧɨɜɤɢ ɊɄ 

ɩɪɢɧɢɦɚɟɦ ɦɢɧɢɦɚɥɶɧɭɸ ɨɬɦɟɬɤɭ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɤɨɬɨɪɚɹ 
ɛɭɞɟɬ ɨɛɟɫɩɟɱɢɜɚɬɶ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɬɭɪɛɢɧɵ ɜɨ ɜɫɟɯ ɪɟɠɢɦɚɯ. 

ɂɡ ɚɧɚɥɢɡɚ ɩɨɥɭɱɟɧɧɵɯ ɜɚɪɢɚɧɬɨɜ ɞɥɹ ɉɅ40ɚ-ȼ ɢ ɉɅ40ɛ-ȼ, ɛɵɥɚ 
ɜɵɛɪɚɧɚ ɬɭɪɛɢɧɚ ɉɅ40ɚ-ȼ-450, ɬ.ɤ ɬɭɪɛɢɧɚ ɞɚɧɧɨɝɨ ɞɢɚɦɟɬɪɚ ɢɦɟɟɬ ɜɵɫɨɬɭ 
ɨɬɫɚɫɵɜɚɧɢɹ ɦɟɧɶɲɟ 6 ɦ ɩɨ ɭɫɥɨɜɢɸ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɵɣ 
ɪɟɠɢɦ, ɨɩɬɢɦɚɥɶɧɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɚɝɪɟɝɚɬɨɜ, ɤɨɬɨɪɵɟ ɫɦɨɝɭɬ ɝɚɪɚɧɬɢɪɨɜɚɬɶ 
ɛɟɫɩɟɪɟɛɨɣɧɭɸ ɪɚɛɨɬɭ ɫɬɚɧɰɢɢ. Ɍɨɱɤɚ ɨɩɬɢɦɭɦɚ ɜɯɨɞɢɬ ɜ ɡɨɧɭ ɪɚɛɨɬɵ ɢ 
ɧɚɯɨɞɢɬɫɹ ɦɟɠɞɭ n1`Hmax ɢ n1`Hɪ. ɂɦɟɟɬ ɧɚɢɦɟɧɶɲɢɣ ɞɢɚɦɟɬɪ ɢɡ ɜɫɟɯ 
ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɞɢɚɦɟɬɪɨɜ. 

Ɉɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ ɊɄ: 386,42 ɦ. 
 
3.5 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

 

Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ ɩɨ 
ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ.  
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ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 ܵːˑˏ = ே𝑎௖௢௦𝜑 = ଷ଼଴଴଴଴,଼ହ = ͶͶ,͹ͳ ʛʑ ∙ ʏ.                                                                 (3.11) 

 
ɑɢɫɥɨ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 ˓ = ଺଴଴଴௡೎ = ଺଴଴଴ଵହ଻,଼ = ͵ͺ.                                                                                            (3.12) 

 
ɉɨɫɤɨɥɶɤɭ ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɧɚ ɜɵɛɪɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ, 

ɩɪɨɜɨɞɢɦ ɭɩɪɨɳɟɧɧɵɣ ɪɚɫɱɟɬ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ.  
Ɋɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ:  
 ܵ˓ = k ∙  Sː  =  ͳ,Ͳ͹ ∙  ͶͶ,͹ͳ =  Ͷ͹,ͺͶ ʛʑ ∙  ʏ.                                            (3.13) 

                         
ɝɞɟ k - ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ cos φ 

ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ: 
   S∗ =  ୗːଶ୮  =   ସସ,଻ଵଷ଼ =  ͳ,ͳͺ ʛʑ ∙  ʏ.                                                                     (3.14) 

 
ɉɨɥɸɫɧɨɟ ɞɟɥɟɧɢɟ, ɡɚɜɢɫɹɳɟɟ ɨɬ ɧɚɝɪɭɡɤɢ ɢ ɨɬ ɫɩɨɫɨɛɚ ɨɯɥɚɠɞɟɧɢɹ:  
 τ∗  =  ʏ ∙ Sα =  Ͳ,Ͷͷͳ ∙  ͳ,ͳͺ଴,ଶଷଽ  =  Ͳ,Ͷ͹ ˏ,                                                 (3.15) 
 

ɝɞɟ Ⱥ ɢ α - ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ  
Ⱦɢɚɦɟɬɪ ɪɨɬɨɪɚ:  
 Di  =   த∗ ∙ଶ୮π =    ଴,ସ଻∙ଷ଼ଷ,ଵସ =  ͷ,͸͹ ˏ.                                                                        (3.16) 

 
ɉɪɟɞɟɥɶɧɚɹ ɨɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ:  
 v˒˓ =  π ∙ ୈi∙ k˓˃ˊˆ∙ ୬˔ˋː˘଺଴ = ଷ,ଵସ ∙ ହ,଺଻ ∙ ଶ ∙ ଵହ଻,଼଺଴ =  ͻͶ ˏ/˔.                                   (3.17) 

   
Ɉɪɢɟɧɬɢɪɨɜɨɱɧɨ ɞɢɚɦɟɬɪ ɲɚɯɬɵ ɦɨɠɧɨ ɩɪɢɧɹɬɶ ɪɚɜɧɵɦ ɜɧɭɬɪɟɧɧɟɦɭ  

ɞɢɚɦɟɬɪɭ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ ɬɭɪɛɢɧɵ: Dɲ = 6,1 ɦ. Ʉɨɷɮɮɢɰɢɟɧɬ ɦɚɲɢɧɵ: 
௔ܥ   =  ோௌ೤  =  ଼,ଽଵ,ଵ଼೤బ,భబఱ  =  ͺ,͹ͷ.                                                                             (3.18) 

 
ȼɵɫɨɬɚ ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ: 
 ܵ˓ = WSୗː   =  ଷ଴ ∙େa ∙ୗpπ∙୬˔ˋː ∙ୈiమ =  ଷ଴ ∙଼,଻ହ ∙ ସ଻,଼ସଷ,ଵସ ∙ ଵହ଻,଼ ∙ହ,଺଻మ = Ͳ,͹ͻ ˏ.                                         (3.19) 
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ȼɵɫɨɬɚ ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɚ, ɩɨɷɬɨɦɭ ɩɪɢɧɢɦɚɟɬɫɹ 

ɛɥɢɠɚɣɲɟɟ ɡɧɚɱɟɧɢɟ la = 80 ɫɦ.  
ȼɧɟɲɧɢɣ ɞɢɚɦɟɬɪ ɜɚɥɚ ɩɪɢɛɥɢɠɟɧɧɨ ɜɵɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 4.8 ɢ ɨɤɪɭɝɥɹɟɬɫɹ 

ɞɨ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɝɨ:  
 ݀ʑ = ͳ͵ ∙ √ ேˆˈːே˔ˋː˘ = ͳ͵ ∙ √ଷ଼଴଴଴ଵଵହ଻,଼ = ͺͲ,ͺ͹ͻ  ˔ˏ.                                               (3.20) 

 
ɉɪɢɧɢɦɚɟɦ ɫɬɚɧɞɚɪɬɧɭɸ ɜɟɥɢɱɢɧɭ (ɨɤɪɭɝɥɹɸɬ ɤɪɚɬɧɨ 50 ɦɦ ɩɪɢ dɜ < 1 ɦ, 

ɢɥɢ ɤɪɚɬɧɨ 100 ɦɦ ɩɪɢ dɜ ≥ 1 ɦ), Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, dɜ =80 ɫɦ.  
Ɉɛɳɚɹ ɦɚɫɫɚ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɛɥɢɠɟɧɧɨ:  
 Gˆˈː = ψ ∙  Di ∙ la  =  Ͷ͹ ∙  ͷ,͸͹ ∙  Ͳ,ͺ =  ʹͳ͵ ˕,                                            (3.21) 
 

ɝɞɟ ψ = (42 ÷ 50) ɞɥɹ ɩɨɞɜɟɫɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ.  
ȼɟɫ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɫ ɜɚɥɨɦ ɫɨɫɬɚɜɥɹɟɬ 50-55% ɨɛɳɟɣ ɦɚɫɫɵ  

ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ:  
 G˓ˑ˕ = Ͳ,ͷͷ ∙  Gˆˈː  =  Ͳ,ͷͷ ∙  ʹͳ͵ =  ͳͳ͹ ˕.                                                 (3.22) 

 
Ⱦɢɚɦɟɬɪ ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ: 
 D˃ =  Di + ሺˑ˕ Ͳ,ͷ ˇˑ Ͳ,ͻሻ =  ͷ,͸͹ +  Ͳ,ͺ =  ͸,Ͷ͹ ˏ.                                            (3.23) 

 
Ɍɨɝɞɚ, ɦɚɪɤɢɪɨɜɤɚ ɝɟɧɟɪɚɬɨɪɚ: ɋȼ-647/80-38, ɞɚɧɧɵɟ ɤɨɬɨɪɨɝɨ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ ȼ.8 ɩɪɢɥɨɠɟɧɢɹ ȼ. 
 
3.6 Ɋɚɫɱɟɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
 
ɍɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ, ɜɡɹɬɵɣ ɢɡ Ƚɍɏ (ɪɢɫɭɧɨɤ ȼ.5) ˔˒ =ʹͳͲ. 
ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɬɚɤɠɟ ɢɡ Ƚɍɏ: 
  r˅˘ = ͳ,͹ͺͻ ∙ ଵܦ = ͳ,͹ͺͻ ∙ Ͷ,ͷ = ͺ,Ͳͷ ˏ.                                                                   (3.13) 

 
Ⱦɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ:ܦ˅˘ = ͹ ˏ.  
Ⱦɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɵɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ:ܦ˅˞˘ = ͸,ͳ ˏ.  
ȼɵɫɨɬɚ ɫɬɚɬɨɪɚ: 
˕˔ܤ  = ܾ଴ + Ͳ,ͲͲ͵͵ ∙ ଵܦ = ͳ,ͺ + Ͳ,ͲͲ͵͵ ∙ Ͷ,ͷ = ͳ,͹͵ ˏ.                               (3.14) 
 

ɝɞɟ ܾ଴ - ɜɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɢɡ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ܾ଴ = ͳ,ͺ. 
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ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɩɪɢ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɹɯ ɦɨɳɧɨɫɬɢ ɢ 
ɧɚɩɨɪɚ: 

 ்ܳ =  ேଽ,଼ଵ∙ு೛∙ఎˑ˒˕ = ଷ଼଴଴଴ଽ,଼ଵ∙ଶ଼,ଵ∙଴,ଽଵଵ = ͳͷͳ,͵ʹ,ͻ ˏଷ/˔.                                      (3.15) 

 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɫɩɢɪɚɥɶɧɨɝɨ ɤɚɧɚɥɚ ɤɚɦɟɪɵ: 
 ܳ𝑖 = ொ𝑇∙ଷ଺଴ = ଵହଵ,ଷଶ∙ଶଵ଴ଷ଺଴ = ͺͺ,͵ ˏଷ/˔.                                                                   (3.16) 

 
ɉɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 

ܨ˅  ˘ = ொ𝑖஥˅˘ = ଼଼,ଷସ,ସହ = ͳͻ.ͺͶ ˏଶ.                                                                                 (3.17) 

 
ɒɢɪɢɧɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ˃˅˘ = ݎ˅ ˘ − ௔ݎ = ͺ,Ͳͷ − ͵,ͷ = Ͷ,ͷͷ ˏ.                                                               (3.18) 
 
ȼɵɫɨɬɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: ܾ˅˘ = Ͷ,͵ͺ ˏ. 
ȼ ɬɚɛɥɢɰɟ ȼ.2 ɩɪɢɥɨɠɟɧɢɹ ȼ ɩɪɟɞɫɬɚɜɥɟɧ ɪɚɫɱɟɬ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ 

ɤɚɦɟɪɵ, ɜɵɩɨɥɧɟɧɧɵɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ MicrosoftExcel. 
ɉɨ ɪɚɫɫɱɢɬɚɧɧɵɦ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɫɟɱɟɧɢɹɦ ɫɩɢɪɚɥɢ ɫɬɪɨɢɦ ɝɪɚɮɢɤ 

˔˒ = ݂ሺݎ𝑖ሻ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 3.2. 
 

 
Ɋɢɫɭɧɨɤ 3.2 - Ƚɪɚɮɢɤ˔˒ = ݂ሺݎ𝑖ሻ 

y = 0.00034087662425008600x6 - 0.01392833401732790000x5 + 

0.24720696142680900000x4 - 2.54986742971917000000x3 + 

18.18350052768660000000x2 - 37.05890418188700000000x + 0.09701771893835040000
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ɉɭɬɟɦ ɪɚɡɛɢɟɧɢɹ ɝɪɚɮɢɤɚ ɧɚ ɢɧɬɟɪɜɚɥɵ ɫ ɲɚɝɨɦ  

𝑖 = ͳͷ° ɫɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. 
Ɋɟɡɭɥɶɬɚɬɵ ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 3.8. 
 
Ɍɚɛɥɢɰɚ 3.8 -Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 𝝋° 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 

𝒓𝒊, ˏ 3,05 3,53 4,00 4,43 4,82 5,20 5,56 5,90 6,23 6,55 6,86 7,17 7,47 7,76 8,05 

 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɫɬɪɨɢɦ ɛɟɬɨɧɧɭɸ ɫɩɢɪɚɥɶɧɭɸ ɤɚɦɟɪɭ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɚ ɪɢɫɭɧɤɟ ȼ.9 ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ. 
 
3.7 ȼɵɛɨɪ ɬɢɩɚ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 
ɇɚɢɛɨɥɟɟ ɤɪɭɩɧɵɦɢ ɩɨ ɝɚɛɚɪɢɬɚɦ ɷɥɟɦɟɧɬɚɦɢ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

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

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

ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɞɥɹ ɉɅ ɝɢɞɪɨɬɭɪɛɢɧ [2] ɨɩɪɟɞɟɥɟɧ ɬɢɩ ɦɚɫɥɨɧɚɩɨɪɧɨɣ 
ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɧɚɩɨɪɚ 37,00 ɦ ɢ D1 = 4,4 ɦ: Ɇɇɍ 2,5/1-40-4-2, ɝɞɟ: 

2,5 - ɨɛɴɟɦ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ; 
1 - ɤɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɜ; 
40 - ɫɨɫɭɞ, ɪɚɫɫɱɢɬɚɧɧɵɣ ɧɚ ɞɚɜɥɟɧɢɟ 40 ɤɝɫ/ɫɦ2; 
4 - ɜɦɟɫɬɢɬɟɥɶɧɨɫɬɶ ɫɥɢɜɧɨɝɨ ɛɚɤɚ ɜ ɦ3; 
2 - ɤɨɥɢɱɟɫɬɜɨ ɧɚɫɨɫɨɜ. 
 
3.8 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 

 
    ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɨɩɪɟɞɟɥɹɟɦ ɬɢɩ ɗȽɊ. Ɍɚɤ ɤɚɤ ɬɭɪɛɢɧɚ ɩɨɜɨɪɨɬɧɨ-

ɥɨɩɚɫɬɧɚɹ, ɦɧɨɣ ɛɵɥ ɜɵɛɪɚɧ ɗɄȽɊ (ɞɥɹ ȽȺ ɫ ɞɜɭɦɹ ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɨɪɝɚɧɚɦɢ). 
Ⱦɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ - 100ɦɦ.  

ȼɵɛɪɚɧɧɵɣ ɪɟɝɭɥɹɬɨɪ: ɗȽɊɄ-2ɂ1-100-4. ɉɚɧɟɥɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ 
ɬɢɩɭ ɭɫɢɥɢɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɨɫɧɨɜɧɨɦ ɤɚɧɚɥɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɧɚ ɢɧɬɟɝɪɚɥɶɧɵɯ ɦɢɤɪɨɫɯɟɦɚɯ.  

ɗȽɊ - ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ 
ɂ - ɧɚ ɢɧɬɟɝɪɚɥɶɧɵɯ ɦɢɤɪɨɫɯɟɦɚɯ 
100- ɞɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ 

     4 - ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ 4-ɝɨ ɢɫɩɨɥɧɟɧɢɹ. 
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3.9 Ɋɚɫɱёɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 
 
ȼɚɥ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ. 

Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɨɢɡɜɨɞɢɦ ɫ ɭɱɟɬɨɦ ɫɨɜɦɟɫɬɧɨɝɨ ɞɟɣɫɬɜɢɹ 
ɫɤɪɭɱɢɜɚɸɳɢɯ, ɢɡɝɢɛɚɸɳɢɯ ɢ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɭɫɢɥɢɣ. 

Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ: 
 ʛˍ˓ = Ͳ,ͲͲͻ͹Ͷ ∙ ே௡˔ˋː˘ = ଴,଴଴ଽ଻ସ∙ଷ଼଴଴଴ଵହ଻,଼ = ͳʹ,͵Ͷ͸ ʛʞ˃.                                   (3.19) 

 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ): 
˅∗ܦ  ൒ (ହ,ଵ∙ʛˍ˓𝜏ˇˑ˒ )଴.ଷଷ = ቀͷ,ͳ ∙ ଵଶ,ଷସ଺ଷଷ ቁ଴,ଷଷ = Ͳ,͹ͳͷ ˏ = Ͳ,͹ ˏ,                         (3.20) 

 
ɝɞɟ ߬ɞɨɩ = ͵͵ Ɇɉɚ 

 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɜɚɥɚ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ 

ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɝɨ:  
ɜܦ  = ͹ͲͲ ɦɦ. 

 

3.10 Ɋɚɫɱёɬ ɩɨɞɲɢɩɧɢɤɚ 
 
ɉɪɢ ɪɚɫɱɟɬɟ ɩɨɞɲɢɩɧɢɤɚ ɨɩɪɟɞɟɥɹɟɦ ɟɝɨ ɪɚɡɦɟɪɵ ɢ ɩɪɨɜɟɪɹɟɦ ɩɨ 

ɤɪɢɬɟɪɢɸ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ. 
Ɋɚɞɢɚɥɶɧɭɸ ɫɢɥɭ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɷɦɩɢɪɢɱɟɫɤɨɣ 

ɡɚɜɢɫɢɦɨɫɬɢ: 
 ܴ˓˃ˇ = ଴,଼∙ே௡˔ˋː˘∙஽భ = ଴,଼∙ଷ଼଴଴଴ଵହ଻,଼∙ସ,ସ = Ͷ͵,͹ͺ ɤɇ.                                                             (3.21) 

 
Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ ݀ɩ, ɫ ɭɱɟɬɨɦ ɨɛɥɢɰɨɜɤɢ, ɨɛɵɱɧɨ 

ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ (15 ÷ 20) ɦɦ ɛɨɥɶɲɟ ܦ˅:  
 ݀ɩ = ˅ܦ + Ͳ,Ͳʹ = Ͳ,͹ + Ͳ,Ͳʹ = Ͳ,͹ʹ ˏ.                                                           (3.22) 
 
Ⱦɥɹ ɤɨɥɶɰɟɜɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɚɜɧɨ: 
уɞ݌  = ோ˓˃ˇௗɩ∙ℎ˒ = ସଷ,଻଼଴,଻ଶ∙଴,ଷ = ͻͶ,Ͳʹ ˍʞ˃,                                                                      (3.23) 

 
ɝɞɟ ℎ˒ = Ͳ,͵ ˏ, ɜɡɹɬ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɬɚɛɥɢɰɚɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ܦ˅. 
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Ⱦɥɹ ɤɨɥɶɰɟɜɵɯ ɩɨɞɲɢɩɧɢɤɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɨɥɭɱɟɧɨ, ɱɬɨ 
ɞɨɩɭɫɤɚɟɦɨɟ [ɪɭɞ] ɪɚɜɧɨ: 

[ˇ˖݌]  = ʹͻ ∙ ܷ = ʹͻ ∙ ͳͳ,ͺͻ = ͵ͶͶ,ͺ͸ ɤɉɚ;                                                     (3.24) 
 ܷ = గ∙௡˔ˋː˘∙ௗПଷ଴ = ͵,ͳͶ ∙ ͳͷ͹,ͺ ∙ ଴,଻ଶଷ଴ = ͳͳ,ͺͻ ɦ

ɫɟɤ
.                                             (3.25) 

 
Ɍɨɝɞɚ: 
уɞ݌  < [уɞ݌] ՜ ͻͶ,Ͳʹ < ͵ͶͶ,ͺ͸ ˍʞ˃ ՜ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 
 
ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɫɟɝɦɟɧɬɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ.  
Ɉɩɪɟɞɟɥɢɦ ɭɫɢɥɢɟ ɧɚ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɣ ɫɟɝɦɟɧɬ: 
 ܴଵ =  ܴ ɪɚɞ ሺͳ +  ʹcos ߙ + ሻሻ ߙ ʹሺݏ݋ܿʹ  = 

 = ସଷ,଻଼ଵ+ଶ∙௖௢௦ሺସହೀሻ+ଶ c୭sሺଽ଴ೀሻ = ͳͺ,ͳ͸ ɤɇ.                                                               (3.26) 

 
Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɭɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɟɝɦɟɧɬ: 
ˇ˖݌  = ோ˓˃ˇ௟˔ˈˆˏ∙ℎ˒ = ଵ଼,ଵ଺଴,ଶସ଻∙଴,ଷ = ʹͶͶ,Ͷͺ ˍʞ˃,                                                             (3.27) 

 
ɝɞɟ ݈˔ˈˆˏ- ɞɥɢɧɚ ɫɟɝɦɟɧɬɚ ɜ ɨɤɪɭɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɩɪɢɱɟɦ 

 ݈ɫɟɝм = ଴,଼ହ∙గ∙ௗП௓ɫɟɝм = Ͳ,ͺ͹ ∙ ͵,ͳͶ ∙ ଴,଻ଶ଼ = Ͳ,ʹͶ͹ ɦ.                                               (3.28) 

 
Ⱦɥɹ ɫɟɝɦɟɧɬɧɵɯ ɩɨɞɲɢɩɧɢɤɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɨɥɭɱɟɧɨ, ɱɬɨ 

ɞɨɩɭɫɤɚɟɦɨɟ [ɪɭɞ] ɪɚɜɧɨ: 
[ˇ˖݌]  = ͷͲ ∙ ܷ = ͷͲ ∙ ͳͳ,ͺͻ = ͷͻͶ,ͷͻ  ɤɉɚ.                                                    (3.29) 
 
Ɍɨɝɞɚ: 
уɞ݌  < [уɞ݌] ՜ ʹͶͶ,Ͷͺ < ͷͻͶ,ͷͻ ˍʞ˃ ՜ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 
 
ɇɚɩɪɚɜɥɹɸɳɢɣ ɩɨɞɲɢɩɧɢɤ ɬɭɪɛɢɧɵ, ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɨɫɩɪɢɹɬɢɹ 

ɪɚɞɢɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ. ɉɨ ɪɚɫɱɟɬɚɦ ɜɢɞɧɨ, ɱɬɨ ɧɢ ɜ ɨɞɧɨɦ ɢɡ ɩɨɞɲɢɩɧɢɤɨɜ 
ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɧɟ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɨɝɨ ɡɧɚɱɟɧɢɹ (݌уɞ >  Ⱦɥɹ .([уɞ݌]
ɭɫɬɚɧɨɜɤɢ ɜɵɛɢɪɚɟɦ ɫɟɝɦɟɧɬɧɵɣ ɩɨɞɲɢɩɧɢɤ, ɬ.ɤ. ɫɟɝɦɟɧɬɧɵɟ ɩɨɞɲɢɩɧɢɤɢ 
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ɛɨɥɟɟ ɬɟɯɧɨɥɨɝɢɱɧɵ, ɦɟɧɟɟ ɬɪɭɞɨɟɦɤɢ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɢ ɭɞɨɛɧɟɟ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚ Ƚɗɋ.  
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 

4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 
 

Ƚɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɑɢɪɤɚɬɫɤɨɣ 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 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɸ [9]. ɍɪɨɜɟɧɶ ɷɬɢɯ ɬɪɟɛɨɜɚɧɢɣ ɜ ɫɨɜɪɟɦɟɧɧɵɯ 
ɭɫɥɨɜɢɹɯ ɩɨɜɵɲɟɧ ɜ ɫɜɹɡɢ ɫ ɜɵɫɨɤɨɣ ɪɨɥɶɸ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶɸ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɜ ɨɛɟɫɩɟɱɟɧɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 
ɩɨɬɪɟɛɢɬɟɥɟɣ ɢ ɧɚɞɟɠɧɨɫɬɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 

 
4.2 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ 

 
4.2.1 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɜɵɛɢɪɚɸɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ 

ɨɞɧɢɦ Ɍɋɇ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɜɫɟɣ ɫɬɚɧɰɢɢ.. ȼ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ Ɍɟɯɧɢɱɟɫɤɨɣ 
ɩɨɥɢɬɢɤɨɣ «ɊɭɫȽɢɞɪɨ», «…ɜ ɫɟɬɢ ɞɨ 35 ɤȼ ɜɤɥɸɱɢɬɟɥɶɧɨ, ɤɚɤ ɩɪɚɜɢɥɨ, ɞɨɥɠɧɵ 
ɩɪɢɦɟɧɹɬɶɫɹ ɫɭɯɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ».  

Ɍɚɤ ɤɚɤ ɫɬɚɧɰɢɹ ɛɨɥɶɲɟ 100 Ɇȼɬ, ɬɨ ɞɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɝɟɧɟɪɚɬɨɪɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɚɤ 1% ɨɬ ∑ܲ̂ ,ːˑˏ: 

 ܵ˔ː = Ͳ,Ͳͳ ∙ ݊ˆ ∙ ܲ̂  ːˑˏcos ߮ˆ = Ͳ,Ͳͳ ∙ Ͷ ∙ ͵ͺ,ͲͲͲ,ͺͷ = ͳ,͹ͻ ʛʑ ∙ ʏ,                             ሺͶ.ͳሻ 

 
ɝɞɟ ܲ̂ ,ːˑˏ - ɧɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ; 
      ܿ  .ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ - ߮ݏ݋
          ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 
 ܵ˔.ː. ൑ ܵ˕˔ː                                                                                                                   (4.2)          
 

ɉɨ ɤɚɬɚɥɨɝɭ [10], ɜɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁ-2000/10,5, ɩɚɫɩɨɪɬɧɵɟ 
ɞɚɧɧɵɟ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 

 
Ɍɚɛɥɢɰɚ 4.1 - ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ-2000/10,5 

 ܵ˕˔ː = ʹͲͲͲ ˍʑ ∙ ʏ ൒ ܵ˔ː = ͳ͹ͻͲ ˍʑ ∙ ʏ. 
 

 

𝑺ːˑˏ, ʛʑ ∙ ʏ 
𝑼ː, ˍʑ 𝑼ˍ, % 𝑼ʑʜ 𝑼ʜʜ 

2,0 10,5 6,3 5,5 
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4.2.2 ȼɵɛɨɪ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
 
1. Ⱦɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ 
ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɫ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɱɢɫɥɚ, ɬɢɩɚ ɢ 

ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ. 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɛɥɨɤɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ 

ɜ ɫɟɬɶ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, ɩɨɞɤɥɸɱёɧɧɨɣ ɧɚ 
ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ, ɬ.ɟ. ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 

 ܵ˓˃˔˚ = ௉̂ −௉̝ ː௖௢௦𝜑 = ଷ଼,଴଴−଴,଴ଵ∙ଷ଼,଴଴଴,଼ହ = ͶͶ,ʹ͸ ʑʛ ∙ ʏ.                                              (4.3) 

 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɜɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ                     

ɌȾɐ-63000/110-ɍ1 ɦɚɪɤɢ ɈɈɈ «Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ». ɉɚɫɩɨɪɬɧɵɟ 
ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 
 
Ɍɚɛɥɢɰɚ 4.2 - Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-63000/110-ɍ1 

 
ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ʡ୫a୶ ɢ 
ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ . 

 ߬ = ቀͲ,ͳʹͶ + ೘்𝑎ೣଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ቀͲ,ͳʹͶ + ସ଴଴଴ଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ʹͶͲͷ ˚ˆˑˇ.            (4.4) 

 
ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 
˄˃˓ݐ  = ͺ͹͸Ͳ − ߤ ⋅ ܶ˒ ˎ − 𝜔 ∙ ܶ˅ = ͺ͹͸Ͳ − ͳ ∙ ͵Ͳ − Ͳ,Ͳʹͷ ∙ ͸Ͳ = ͺ͹ʹͺ,ͷ ˚;     
 

ɝɞɟ ߤ = ͳ - ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ [12, ɬɚɛɥ. 6.5];  
      ܶ˒ ˎ =  ͵Ͳ  - ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ [12, ɬɚɛɥ. 6.7]; 
      𝜔 =  Ͳ,Ͳʹͷ  - ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ [12, ɬɚɛɥ. 6.4];  T˅ = ͸Ͳ - ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ [12, ɬɚɛɥ. 6.6]. 

ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 
          ∆ܹ̆ ˘ = ݊˕ ∙ ∆ܲ̆ ˘ ∙ ˄˃˓ݐ = ͳ ∙ Ͳ,Ͳ͵ͷ ∙ ͺ͹ʹͺ,ͷ = ͵Ͳͷ,ͷͲ ʛʑ˕ ∙ ˚ ,                 (4.6) 

 
ɝɞɟ nʡ - ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 

ɇɚɝɪɭɡɨɱɧɵɟ ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 

𝑺ːˑˏ, ʛʑ ∙ ʏ 
𝑼ː, ˍʑ 𝑼ˍ, ,ˍࡼ∆ % ˍʑ˕ ∆ࡼ˘˘ , ˍʑ˕ ࡵ˘, % 𝑼ʑʜ 𝑼ʜʜ 
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∆ܹ = ∆௉̱௡˕ ∙ ቀௌ˓˃˔˚ௌːˑˏ ቁଶ ∙ ߬ = ଴,ଶସହଵ ∙ ቀସସ,ଶ଺଺ଷ ቁଶ ∙ ʹͶͲͷ = ʹͻͲ,ͺͶ ʛʑ˕ ∙ ˚.             (4.7) 

 
ɂɡɞɟɪɠɤɢ ɧɚ ɩɨɬɟɪɢ ɗɗ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 ሺܷଵሻ = ଵߚ ∙ ∆ ௫ܹ௫ + ଶߚ ∙ ∆ܹ,                                                                                   (4.8) 
 ሺܷଵሻ = ͵Ͳͷ,ͷͲ ∙ Ͳ,͸ ∙ ͳͲ−ଶ + ʹͻͲ,ͺͶ ∙ Ͳ,ͻ ∙ ͳͲ−ଶ = Ͷ,Ͷͷ ˕˞˔. ˓˖˄./ˆˑˇ. 

 
Ƚɞɟ 1ߚ - ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɫɨɝɥɚɫɧɨ Ɏɟɞɟɪɚɥɶɧɨɣ ɫɥɭɠɛɟ ɩɨ ɬɚɪɢɮɚɦ 
[13], ɪɚɜɧɵɣ Ͳ,͸ ∙ ͳͲ−ଶ  ˕˞˔. ˓˖˄./ሺʛʑ˕ ∙ ˚ሻ, ߚଶ = Ͳ,ͻ ∙ ͳͲ−ଶ ˕˞˔. ˓˖˄./ሺʛʑ˕ ∙˚˃˔ሻ. 

Ⱦɥɹ ɛɥɨɤɨɜ ɜɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ: 
 ሺܷଵሻ = ሺܷଵሻ ∙ Ͷ = Ͷ,Ͷͷ ∙ ʹ = ͳ͹,ͺͲ ˕˞˔. ˓˖˄./ˆˑˇ.                                            (4.9) 
 

ɝɞɟ n=4 - ɤɨɥɢɱɟɫɬɜɨ ɛɥɨɤɨɜ. 
 

2. Ⱦɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧёɧɧɵɦɢ ɛɥɨɤɚɦɢ 
 ܵɪɚɫ = ʹ ⋅ ௉ɝɟɧ−௉ɫɧc୭s 𝜑 = ଷ଼,଴଴−଴,଴ଵ∙ଷ଼,଴଴଴,଼ହ = ͺͺ,ͷʹ ʑʛ ∙ ʏ.                                     (4.10) 

 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɜɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ                     

ɌȾɐ-125000/110-ɍ1 ɦɚɪɤɢ ɈɈɈ «Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ». ɉɚɫɩɨɪɬɧɵɟ 
ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3. 
 
Ɍɚɛɥɢɰɚ 4.3 - Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-125000/110-ɍ1 

 
ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ: 
 ߬ = ቀͲ,ͳʹͶ + ʡ೘𝑎ೣଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ቀͲ,ͳʹͶ + ସ଴଴଴ଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ʹͶͲͷ ˚ˆˑˇ.       (4.11) 

 
ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 
˄˃˓ݐ  = ͺ͹͸Ͳ − ߤ ⋅ ܶ˒ ˎ − 𝜔 ∙ ܶ˅ ;                                                                            (4.12) 
˄˃˓ݐ  = ͺ͹͸Ͳ − Ͳ,ͷ ∙ ͵Ͳ − Ͳ,Ͳͷ ∙ ͸Ͳ = ͺ͹Ͷʹ ˚ 
 

ɝɞɟ ߤ = Ͳ,ͷ - ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ [12, ɬɚɛɥ. 6.5];  

𝑺ːˑˏ, ʛʑ ∙ ʏ 
𝑼ː, ˍʑ 𝑼ˍ, ,ˍࡼ∆ % ˍʑ˕ ∆ࡼ˘˘ , ˍʑ˕ ࡵ˘, % 𝑼ʑʜ 𝑼ʜʜ 
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       ܶ˒ ˎ =  ͵Ͳ  - ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ [12, ɬɚɛɥ. 6.7];        𝜔 =  Ͳ,Ͳͷ  - ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ [12, ɬɚɛɥ. 6.4];         T˅ = ͸Ͳ - ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ [12, ɬɚɛɥ. 6.6]. 

ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆ܹ̆ ˘ = ݊˕ ∙ ∆ܲ̆ ˘ ∙ ˄˃˓ݐ = ͳ ∙ Ͳ,Ͳͺͷ ∙ ͺ͹Ͷʹ = ͹Ͷ͵,Ͳ͹ ʛʑ˕ ∙ ˚,                    (4.13) 
 

ɝɞɟ nʡ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
ɇɚɝɪɭɡɨɱɧɵɟ ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 

 ∆ܹ = ∆௉̱௡˕ ∙ ቀௌ˓˃˔˚ௌːˑˏ ቁଶ ∙ ߬ = ଴,ସଶ଴ଵ ∙ ቀ଼଼,ହଶଵଶହ ቁଶ ∙ ʹͶͲͷ = ͷͲ͸,ͷͻ ʛʑ˕ ∙ ˚.               (4.14) 

 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ሺܷଷሻ = ଵߚ ∙ ∆ ௫ܹ௫ + ଶߚ ∙ ∆ܹ = ͹Ͷ͵,Ͳ͹ ∙ Ͳ,͸ ∙ ͳͲ−ଶ + ͷͲ͸,͸ͻ ∙ Ͳ,ͻ ∙ ͳͲ−ଶ = = ͻ,Ͳʹ ˕˞˔. ˓˖˄./ˆˑˇ,                                                                                           (4.15) 
 

ɝɞɟ 1ߚ - ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɫɨɝɥɚɫɧɨ Ɏɟɞɟɪɚɥɶɧɨɣ ɫɥɭɠɛɟ ɩɨ ɬɚɪɢɮɚɦ 
[13], ɪɚɜɧɵɣ Ͳ,͸ ∙ ͳͲ−ଶ  ˕˞˔. ˓˖˄./ሺʛʑ˕ ∙ ˚ሻ, ߚଶ = Ͳ,ͻ ∙ ͳͲ−ଶ ˕˞˔. ˓˖˄./ሺʛʑ˕ ∙˚˃˔ሻ. 

Ⱦɥɹ ɛɥɨɤɨɜ ɜɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ: 
 ሺܷଶሻ = ݊ ∙ ʗሺଶሻ = ʹ ∙ ͻ,Ͳʹ = ͳͺ,ͲͶ ˕˞˔. ˓˖˄./ˆˑˇ.                                        (4.16) 
 
4.3 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 
 
ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɧɚ Ɋɍ 110 ɤȼ: 
 SΣ = ቀP˖˔˕−P˔ːc୭s஦ˆ ቁ = ʹ ∙ ቀଶଶ,଻−ଵ,ଵସ଴,଼ ቁ = ʹ͸,ͻ͸ ʛʑ ∙ ʏ.                                           (4.17) 

 
ɇɚɬɭɪɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ɩɟɪɟɞɚɜɚɟɦɚɹ ɩɨ 1 ɰɟɩɢ 110 ɤȼ ܲː ˃˕ = ͵Ͳ Ɇȼɬ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ cosφc = Ͳ,ͺͷ. 
Ʉɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 110 ɤȼ: 
 ݊ˎ = ሺௌˆ∙௡ˆ−ௌ˔ːሻ∙c୭s 𝜑௞∙௉ː ˃˕ + ͳ = ሺସସ,଻ଵ∙ସ−ଵ,଻ଽሻ∙଴,଼ହଵ,ସ∙ଷ଴ + ͳ = Ͷ,ͷͺ,                               (4.18) 

 
ɝɞɟ ݇ = ͳ,Ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɧɚɬɭɪɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɥɢɧɢɣ 
ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ (ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 110 ɤȼ);           ܲː ˃˕ = ͵Ͳ ʛʑ˕ - ɧɚɬɭɪɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ.  
 

ɉɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ȼɅ 110 ɤȼ ɪɚɜɧɵɦ nˎ = ͷ. 
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Ɋɚɛɨɱɢɣ ɬɨɤ ȼɅ 110 ɤȼ: 
˄˃˓ܫ  = ௌΣ௡∙√ଷ∙௎ːˑˏ∙c୭s 𝜑 = ௉̟ ˔˕.−௉̝ .ː.௡∙√ଷ∙௎ːˑˏ∙c୭s 𝜑 = ଵହଶ−ଵ,଻ଽଷ∙√ଷ∙ଵଵ଴∙଴,଼ହ = ͳͺͷ,ͺͶ ʏ.                (4.19) 

 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 110 ɤȼ: 
˚˔˃˓ܫ  = ˄˃˓ܫ ∙ ்ߙ ∙ 𝑖ߙ = ͳͺͷ,ͺͷ ∙ ͳ ∙ ͳ,Ͳͷ = ͳͻͷ,ͳ͵ ʏ,                                    (4.20) 

 
ɝɞɟ αi = ͳ,Ͳͷ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦɚɤɫɢɦɭɦɟ 
ɧɚɝɪɭɡɤɢ [12, ɫ 91];         αɌ = ͳ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ [12, ɬɚɛɥ. 3.13]. 
 

ȼɵɛɪɚɧ ɩɪɨɜɨɞ  Ⱥɋ-185/29, ɞɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ ɤɨɬɨɪɨɝɨ 
510 Ⱥ, ɭɞɟɥɶɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚ 100 ɤɦ ݔ଴ = Ͷͳ,͵ ʝˏ, ɭɞɟɥɶɧɨɟ 
ɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚ 100 ɤɦ ݎ଴ = ͳ͸,ʹ ʝˏ, ɩɪɨɜɨɞɢɦɨɫɬɶ ܾ଴ = ʹ,͹ͷ ∙ͳͲ−ସ ʠˏ, ɱɢɫɥɨ ɩɪɨɜɨɞɨɜ ɜ ɮɚɡɟ ݊˒ = ͳ.[ͳʹ, ˕˃˄ˎ ͵.ͳͷ]: 

Ⱦɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ ܫˇˑ˒ =  ʹ͸ͷ ʏ; 
ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ: 
˅˃.˒ܫ  = ௉̟ ˔˕−௉̝ .ː.ሺ௡−ଵሻ∙√ଷ∙௎ːˑˏ∙௖௢௦𝜑 = ଵହଶ−ଵ,଻ଽሺହ−ଵሻ∙√ଷ∙ଵଵ଴∙଴,଼ହ = ͳͻ͹,Ͷͷʏ.                              (4.21) 

 
Ɍɚɤ ɤɚɤ ܫ˃˅ <  .ˑ˒, ɜɵɛɪɚɧɧɵɣ ɩɪɨɜɨɞ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ ɧɚɝɪɟɜɚˇܫ 

 
4.4 ȼɵɛɨɪ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 

 

ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ Ɋɍ 110 ɤȼ: 9 (5 ȼɅɗɉ 110 ɤȼ, 4 ɛɥɨɤɚ). ɉɪɢ 
ɞɚɧɧɨɦ ɱɢɫɥɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɞɥɹ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ Ɋɍ ɜɵɛɪɚɧɚ 
ɫɯɟɦɚ ɫ ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ ɫɢɫɬɟɦɚɦɢ ɲɢɧ. ȼɵɛɪɚɧɧɚɹ ɫɯɟɦɚ Ɋɍ 110 ɤȼ, 

Ⱦɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɑɢɪɤɚɬɫɤɨɣ Ƚɗɋ ɩɪɢɧɢɦɚɟɬɫɹ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫ 
ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ, ɬɚɤ ɤɚɤ ɨɧɚ ɨɛɥɚɞɚɟɬ ɧɚɢɛɨɥɶɲɟɣ ɧɚɞёɠɧɨɫɬɶɸ. 
  

4.5 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-
ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ 
 

ɋɬɨɢɦɨɫɬɶ ɜɵɛɪɚɧɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɄɊɍɗ ɨɩɪɟɞɟɥɟɧɚ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɌɈ ɎɋɄ ȿɗɋ ɍɤɪɭɩɧёɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɫɬɨɢɦɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ 
(ɪɟɤɨɧɫɬɪɭɤɰɢɢ) ɩɨɞɫɬɚɧɰɢɣ 35-750 ɤȼ ɢ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɧɚɩɪɹɠɟɧɢɟɦ 
6, 10-750 ɤȼ, ɚ ɬɚɤɠɟ ɫ ɭɱёɬɨɦ ɢɧɞɟɤɫɨɜ ɆɂɇɋɌɊɈə ɊɎ ɧɚ 3 ɤɜɚɪɬɚɥ 2021 
ɝɨɞɚ, ɰɟɧɵ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.4, 
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Ɍɚɛɥɢɰɚ 4.4 - ɋɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ  
Ɉɛɨɪɭɞɨɜɚɧɢɟ  ɋɬɨɢɦɨɫɬɶ, ɬɵɫ. ɪɭɛ. 

ɌȾɐ-61000/110-1ɍ 230466 
ɌȾɐ-125000/110-ɍ1 356573 

ɌɋɁ-1600/10,5 63297 
Ɋɍ-110 34083 

 
Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ 

ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
 ʙ𝑖 = ݊ ⋅ ʙ˕ + ݐ ⋅ ʙʙʟʢЭ + ݉ ⋅ ʙʡʠʜ,                                                                    (4.22) 
 
ɝɞɟ ʙʙʟʢЭ- ɪɚɫɱɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɄɊɍɗ (ɹɱɟɣɤɚ ɄɊɍɗ – 15 ɦɥɧ.ɪɭɛ.);         ʙ˕- ɪɚɫɱɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ (ɫɦ. ɬɚɛɥɢɰɭ 3, 4);         ʙʡʠʜ- ɪɚɫɱɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ (ɫɦ. ɬɚɛɥɢɰɭ 5);         ݊ - ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ;         ݉ - ɤɨɥɢɱɟɫɬɜɨ Ɍɋɇ;         ݐ = ͹ሺͳ ˔ˎ˖˚˃яሻ - ɤɨɥɢɱɟɫɬɜɨ ɹɱɟɟɤ ɈɊɍ. 
ݐ        = ͷሺͳ ˔ˎ˖˚˃яሻ  
ɝɞɟ α - ɤɨɥɢɱɟɫɬɜɨ ɜɜɨɞɧɵɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ 
      β - ɤɨɥɢɱɟɫɬɜɨ ɥɢɧɢɣ 

Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ʙଵଵଵ଴ ɞɥɹ ɫɯɟɦɵ ɫ ɟɞɢɧɢɱɧɵɦɢ ɛɥɨɤɚɦɢ: 
 ʙଵଵଵ଴ = Ͷ ∙ ʹ͵ͲͶ͸͸ + ͵ ∙ ͸͵ʹͺ͹ + ͹ ∙ ͵ͶͲͺ͵ = ͳ͵ͷͲ͵͵͸ ˕˞˔. ˓˖˄.,   
 

Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ʙଶଵଵ଴ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ: 
 ʙଶଵଵ଴ = ʹ ∙ ͵ͷ͸ͷ͹͵ + ͵ ∙ ͸͵ʹͻ͹ + ͷ ∙ ͵ͶͲͺ͵ = ͳͲ͹͵Ͷͷʹ ˕˞˔. ˓˖˄. 

 
ɉɪɢɜɟɞёɧɧɵɟ ɡɚɬɪɚɬɵ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ʖ𝑖 = ʔː ∙ ʙ𝑖 + ʗ𝑖,                                                                                                     (4.23) 
 
ɝɞɟ ʔː - Ʉɨɷɮɮɢɰɢɟɧɬ ɧɨɪɦɚɬɢɜɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɜ 
ɷɧɟɪɝɟɬɢɤɭ ɩɨ ɩɪɢɤɚɡɭ Ɇɢɧɫɬɪɨɹ ɊɎ , ɪɚɜɧɵɣ 15 %. 
 ʖଵ = Ͳ,ͳͷ ∙ ͳ͵ͷͲ͵͵͸ + ͳ͹,ͺͲ = ʹͲʹͷ͸ͺ,ʹͲ ˕˞˔. ˓˖˄.  
 ʖଶ = Ͳ,ͳͷ ∙ ͳͲ͹͵Ͷͷʹ + ͳͺ,ͲͶ = ͳ͸ͳͲ͵ͷ,ͺ͹ ˕˞˔. ˓˖˄.  

 
Ɋɚɫɫɱɢɬɚɟɦ ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɜɚɪɢɚɧɬɚɦɢ: 
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P = ଶ଴ଶହ଺଼,ଶ଴−ଵ଺ଵ଴ଷହ,଼଻ଶ଴ଶହ଺଼,ଶ଴ ∙ ͳͲͲ% = ʹͲ,ͷ% > ͷ%.                                           (4.24) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɑɢɪɤɚɬɫɤɨɣ Ƚɗɋ ɩɪɢɧɢɦɚɟɬɫɹ 

ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ, ɬɚɤ ɤɚɤ ɨɧɚ ɨɛɥɚɞɚɟɬ ɧɚɢɛɨɥɶɲɟɣ 
ɧɚɞёɠɧɨɫɬɶɸ. 

 
4.6 Ɋɚɫɱёɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 
 
4.6.1 Ɋɚɫɱёɬ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 
ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ ɜ 

ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 
ɋɢɧɯɪɨɧɧɵɟ ɝɟɧɟɪɚɬɨɪɵ:: 

ˆݔ  = ′′ௗݔ ∙ ௎ːˑˏమௌːˑˏ = Ͳ,͵͵ ∙ ଵ଴,ହమସସ,଻ଵ = Ͳ,ͺͳ ʝˏ,                                                            (4.25) 

 
ɝɞɟ ݔௗ′′ - ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ;        ܵːˑˏ - ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ;       ːܷˑˏ - ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ. 

 
Ɂɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɣ ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ: 
  ʔˆ = ʔ∗ ∙ ˄ܷ = ͳ,ͳ͵ ∙ ͳͲ,ͷ = ͳͳ,ͺ͹ ˍʑ,                                                             (4.26) 
 

ɝɞɟ ˄ܷ - ɛɚɡɢɫɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ;         ʔ∗ - ɫɜɟɪɯɩɟɪɟɯɨɞɧɚɹ ɗȾɋ ɞɥɹ ɝɟɧɟɪɚɬɨɪɚ ɫ ɞɟɦɩɮɟɪɧɨɣ ɨɛɦɨɬɤɨɣ. 
ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
˕ݔ  = ௎ˍ%∙௎ːˑˏమଵ଴଴∙ௌːˑˏ = ଵ଴,ହ∙ଵଶଵమଵ଴଴∙଺ଷ = ʹͶ,ͶͲ ʝˏ,                                                                (4.27) 

 
ɝɞɟ ݑˍˊ% - ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ;        ʑܷʜ - ɧɚɩɪɹɠɟɧɢɟ ɨɛɦɨɬɤɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ.   

ɋɢɫɬɟɦɚ:        
˔ݔ            = ௎ːˑˏమௌˍˊ = ଵଶଵమଵଶ଴ = ͳʹʹ,Ͳͳ ʝˏ,                                                                            (4.28) 

 
ɝɞɟ ˄ܷଵ -ɛɚɡɢɫɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɢɫɬɟɦɵ;        ܵˍ.ˊ - ɦɨɳɧɨɫɬɶ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɫɢɫɬɟɦɵ; 

Ʌɢɧɢɢ ɫɜɹɡɢ 110 ɤȼ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ; 
ˎݔ  = ˇ˖,଴ݔ ∙ ݈ = Ͳ,Ͷͳ͵ ∙ ͹ͷ = ͵Ͳ,ͻ͹ ʝˏ,                                                            (4.29) 
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ɝɞɟ ݔˑ,˖ˇ - ɭɞɟɥɶɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ȼɅ;          ݈ - ɞɥɢɧɚ ȼɅ;         ݊  - ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɵɯ ɥɢɧɢɣ. 

ɗȾɋ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: 
 ʔʠ = ʔ∗ʠ ∙ ˄ܷଵ = ͳ,Ͳ ∙ ͳʹͳ = ͳʹͳ ˍʑ,                                                                (4.30) 
 

ɝɞɟ ʔ∗ʠ - ɡɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɣ ɗȾɋ ɞɥɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ: 
 ݇˕ = ௎ʜʜ௎ʑʜ = ଵ଴,ହଵଶଵ = Ͳ,Ͳͺ͹.                                                                                      (4.31) 

 
Ⱥɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ ɜ 

ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ: 
ݎ̂  = ˘ˆ𝜔∙ʡ˃,ˆ = ଴,଼ଵ଴,଴ସହ∙ଷଵସ = Ͳ,Ͳͷͺ ʝˏ,                                                                     (4.32) 

 
ɝɞɟ 𝜔 - ɭɝɥɨɜɚɹ ɱɚɫɬɨɬɚ, ɪɚɜɧɚɹ 314 ɪɚɞ/ɫ;        ܶ˃ ,ˆ - ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɡɚɬɭɯɚɧɢɹ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ, ɪɚɜɧɚɹ 
0,045 ɫ. 
ݎ̝  = ௫∗˔ʡ˃,˔∙𝜔 = ଵଶଶ,଴ଵ଴,଴ଷହ∙ଷଵସ = ͳͳ,ͳͲ ʝˏ,                                                                     (4.33) 

 
ɝɞɟ 𝜔 - ɭɝɥɨɜɚɹ ɱɚɫɬɨɬɚ, ɪɚɜɧɚɹ 314 ɪɚɞ/ɫ;        ܶ˃ ,௖ - ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɡɚɬɭɯɚɧɢɹ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ, ɪɚɜɧɚɹ 
0,035 ɫ. 

ݎˎ  = ˇ˖,଴ݎ ∙ ݈ = Ͳ,ͳ͸ʹ ∙ ͹ͷ = ͳʹ,ͳͷ ʝˏ,                                                              (4.34) 
 

ɝɞɟ ˑݎ ,˖ˇ - ɭɞɟɥɶɧɨɟ ɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ȼɅ. 
ݎ̞  = ∆௉̱ ∙௎ːˑˏమௌːˑˏమ = ଶସହ∙ଵଶଵమ଺ଷమ = Ͳ,ͻͲͶ ʝˏ.                                                                 (4.35) 

 
ɝɞɟ ܵːˑˏ - ɩɨɥɧɚɹ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ;         ∆̱ܲ  - ɩɨɬɟɪɢ ɄɁ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ. 
 

4.6.2 Ɋɚɫɱёɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɉɄ RastrWin 
 
ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɚɛɥɢɰɵ ɫ ɜɧɟɫɟɧɧɵɦɢ ɜ ɉɄ ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ 

ɞɥɹ ɪɚɫɱɟɬɚ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɧɚ ɲɢɧɚɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 
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ɭɫɬɪɨɣɫɬɜɚ ɢ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɝɥɚɜɧɵɯ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. ɇɚ ɪɢɫɭɧɤɟ 4.1 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ. ɇɚ ɪɢɫɭɧɤɟ 4.2 ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ. ɇɚ ɪɢɫɭɧɤɟ 4.3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ 
ɝɟɧɟɪɚɬɨɪɚɦ.  

 
Ɋɢɫɭɧɨɤ 4.1 - ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ  

 

 
Ɋɢɫɭɧɨɤ 4.2 - ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ  

 

 
Ɋɢɫɭɧɨɤ 4.3 - ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɬɨɤɨɜ ɄɁ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 4.4-4.6 ɢ 

ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.5.  
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Ɋɢɫɭɧɨɤ 4.4 - Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱёɬɚ ɬɨɤɨɜ ɬɪёɯɮɚɡɧɨɝɨ ɄɁ 

 

 
Ɋɢɫɭɧɨɤ 4.5 - Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱёɬɚ ɬɨɤɨɜ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ  

 

 
Ɋɢɫɭɧɨɤ 4.6 - Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱёɬɚ ɬɪёɯɮɚɡɧɨɝɨ ɄɁ  

 
ɉɨɥɧɵɣ ɬɨɤ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ:  
ଵ́ˍܫ  = ଵܫ + ଶܫ + ଷܫ = ͸,ͳ͹ͳʹ ∙ ͵ = ͳͺ,ͷͳ ʏ,                                                      (4.36)         

 
Ɍɚɛɥɢɰɚ 4.5 - Ɇɟɫɬɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬ ɪɚɫɱёɬɚ ɜ ɬɨɱɤɚɯ ɄɁ 

 
4.7 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ȼɵɛɨɪ ɢ ɪɚɫɱёɬ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ – 

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

ɉɪɢ ɜɵɛɨɪɟ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ 
ɜɵɩɨɥɧɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɬɪɟɛɨɜɚɧɢɣ: 

1. ɞɥɢɬɟɥɶɧɨ ɩɪɨɜɨɞɢɬɶ ɪɚɛɨɱɢɟ ɬɨɤɢ ɛɟɡ ɱɪɟɡɦɟɪɧɨɝɨ ɩɨɜɵɲɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ; 

2. ɩɪɨɬɢɜɨɫɬɨɹɬɶ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɦɭ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɦɭ ɢ ɬɟɩɥɨɜɨɦɭ 
ɞɟɣɫɬɜɢɸ ɬɨɤɨɜ ɄɁ; 

3. ɜɵɞɟɪɠɢɜɚɬɶ ɦɟɯɚɧɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ, ɫɨɡɞɚɜɚɟɦɵɟ ɫɨɛɫɬɜɟɧɧɨɣ 
ɦɚɫɫɨɣ ɢ ɦɚɫɫɨɣ ɫɜɹɡɚɧɧɵɯ ɫ ɧɢɦɢ ɚɩɩɚɪɚɬɨɜ, ɚ ɬɚɤɠɟ ɭɫɢɥɢɹ, 
ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɚɬɦɨɫɮɟɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ; ɷɬɨ ɬɪɟɛɨɜɚɧɢɟ 
ɭɱɢɬɵɜɚɟɬɫɹ ɩɪɢ ɦɟɯɚɧɢɱɟɫɤɨɦ ɪɚɫɱɟɬɟ Ʌɗɉ ɢ Ɋɍ; 

Ɍɢɩ ɄɁ ɉ1 ࡵ˒.૙, ˍʏ ࡵ˖, ˍʏ 

1ɮ 7 18,51 44,95 
3ɮ 7 12,94 31,42 
3ɮ 1 8,66 23,94 
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4. ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ. 
 
4.7.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ 

 
Ⱦɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɝɟɧɟɪɚɬɨɪɨɜ ɧɚɢɛɨɥɶɲɢɣ ɪɚɫɱɟɬɧɵɣ ɬɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɪɢ ɪɚɛɨɬɟ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɩɪɢ ɫɧɢɠɟɧɧɨɦ ɧɚ 5 % ɧɚɩɪɹɠɟɧɢɢ: 
ܫ̂               ˓˃˄.ˏ˃˘ = ͳ,Ͳͷ ∙ Iˆ,ːˑˏ = ͳ,Ͳͷ ∙ ʹ,Ͷ͸ = ʹ,ͷͺͳ ˍʏ.                                     (4.37) 

 

Ɋɚɛɨɱɢɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 I˓˃˄ ୫a୶ ሺʟʢʑʜሻ = ୗˆ,ːˑˏ√ଷ∙୙˕,ːˑˏ = ସସ,଻ଵ∙ଵ଴య√ଷ∙ଵଵସ,ଽହ = Ͳ,ͳͺ͸ ˍʏ.                                        (4.38) 

 
Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɥɢɧɢɹɯ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 110 ɤȼ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
ܫˎ   ˓˃˄.୫a୶ = ௌ𝛴௡ˎ∙√ଷ∙௎ːˑˏ = ͳͷͲ,Ͷͺ∙ͳͲ͵ͷ∙√͵∙ͳͳͲ = Ͳ,ͳͺ͸ ˍʏ.                                            (4.39) 

 
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɣ ɥɢɧɢɢ: 
.ˉя˕˖.˄˃˓ ˎܫ  = ௌ𝛴ሺ௡ˎ−ଵሻ∙√ଷ∙௎ːˑˏ = ଵହ଴,ସ଼∙ଵ଴యସ∙√ଷ∙ଵଵ଴ = Ͳ,ʹ͵ʹ ˍʏ.                                     (4.40) 

 
 
4.7.1.1 ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 

 
Ɋɚɡɴɟɞɢɧɢɬɟɥɢ ɜɵɛɢɪɚɸɬɫɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɢ ɬɨɤɭ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ 

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

ɉɪɢ ɜɵɛɨɪɟ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ 
ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ:  

 Uːˑˏ ൒ Uːˑˏ.˔                                                                                                           (4.41)          
 Iːˑˏ ൒ I˓˃˄,୫a୶                                                                                                          (4.42)         
 Bˍ,ːˑ˓ˏ ൒ Bˍ,˓˃˔˚                                                                                                      (4.43)          

 
Ɉɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɨɜɟɪɤɚ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɢ ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ.  
ɉɨ ɢɦɟɸɳɢɦɫɹ ɞɚɧɧɵɦ ɞɥɹ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ 

ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȽȽ-10 ɩɪɨɢɡɜɨɞɫɬɜɚ ɈɈɈ «ȼɵɫɨɤɨɜɨɥɶɬɧɵɣ ɫɨɸɡ».                                                                                   
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Ɋɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊɁ-10/4000 ɩɪɨɢɡɜɨɞɫɬɜɚ ɁȺɈ «ɁɗɌɈ». Ʉɚɬɚɥɨɠɧɵɟ 
ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
4.6.  
 
Ɍɚɛɥɢɰɚ 4.6 - ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 

Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ ȼȽȽ-10 
Ɋɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊɁ-

10/4000 Uːˑˏ = ͳͲ,ͷ ˍʑ Uːˑˏ = ͳͲ,ͷ ɤȼ Uːˑˏ = ͳͲ,ͷ ɤȼ Iʒ.˓˃˄ = ʹ,ͷͺͳ ˍʏ Iːˑˏ = ͷ ɤȺ Iːˑˏ = Ͷ ɤȺ I୬଴ = ͳͺ,ͷͳ ɤȺ Iˑ˕ˍ = ͸͵ ɤȺ iˠˎ.˔˕ = ͷͲ ɤȺ i୷ = ͶͶ,ͻͷ ɤȺ i˒˓.˔ˍ˅ = ͳ͸ͳ ɤȺ I˕.˔˕ = ͳʹͷ ɤȺ ʑˍ.˓˃˔˚ = I୬଴ଶ ∙ (tˑ˕ˍ + t˓ˊ) = = ͳͺ,ͷͳ ଶ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳͳሻ = = ͵Ͷ,ʹͺ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = = ͸͵ଶ ∙ ͵ = ͳͳͻͲ͹ ˍʏଶ ∙ ˔ 
ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = = ͷͲଶ ∙ ͵ = ͹ͷͲͲ ˍʏଶ ∙ ˔ 

 
4.7.1.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɈɅ-10-Ɇ-2 ɦɚɪɤɢ ɈȺɈ 

«ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ». Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.7.  

 
Ɍɚɛɥɢɰɚ 4.7 - ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ  

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ  Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ Uʒ = ͳͲ,ͷ ˍʑ Uːˑˏ = ͳͲ,ͷ ˍʑ Iʒ.˓˃˄ = ʹͷͺͳ ʏ Iːˑˏ = ͵ͲͲͲ ʏ 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-ɋɗɓ-10 ɦɚɪɤɢ ɈȺɈ 

«ɗɥɟɤɬɪɨɳɢɬ ɋɚɦɚɪɚ». Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.8.  

 
Ɍɚɛɥɢɰɚ 4.8 - ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ  Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ Uʒ = ͳͲ,ͷ ˍʑ Uːˑˏ = ͳͲ,ͷ ˍʑ 
 

Ⱦɥɹ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɫɨ ɫɬɨɪɨɧɵ ɧɢɡɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ Ɉɉɇ. ȼɵɛɨɪ Ɉɉɇ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɤɥɚɫɫɭ 
ɧɚɩɪɹɠɟɧɢɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɧɢɦɚɟɬɫɹ Ɉɉɇ-ɉ-10/12,7 ɍɏɅ1 ɦɚɪɤɢ ɈȺɈ 
«ɁɗɌɈ». 
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4.7.1.3 ȼɵɛɨɪ ɫɢɧɯɪɨɧɢɡɚɬɨɪɨɜ ɢ ɚɧɚɥɢɡɚɬɨɪɨɜ ɫɟɬɢ 
 
ɉɪɢɛɨɪɵ ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɚɧɚɥɢɡɚ ɤɚɱɟɫɬɜɚ ɫɟɬɢ ɢ 

ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɫ ɞɪɭɝɢɦɢ ɝɟɧɟɪɚɬɨɪɚɦɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.9. 
ȼɵɛɪɚɧ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɢɧɯɪɨɧɢɡɚɬɨɪ ɬɢɩɚ Ⱥɋ-Ɇ3 

ɦɚɪɤɢ ɈɈɈ «Ⱥɋɍ-ȼɗɂ». ɉɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɫɢɧɯɪɨɧɧɨɝɨ 
ɝɟɧɟɪɚɬɨɪɚ ɦɟɬɨɞɨɦ ɬɨɱɧɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ. 

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

 
Ɍɚɛɥɢɰɚ 4.9 - ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ 

          
          4.8        ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɈɊɍ 
 
          4.8.1     ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 

 
ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɁȺɈ «ɗɧɟɪɝɨɦɚɲ» ɢ ɁȺɈ «ɁɗɌɈ» 

ɜɵɛɢɪɚɟɦ ɷɥɟɝɚɡɨɜɵɣ ɛɚɤɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼɗɄ-110 ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊɇȾ-
110/1000ɍ1. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.10.  ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɧɵɟ ɜ ɰɟɩɢ ɜɵɫɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ 110 ɤȼ ɧɚ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɹɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.2. 

 
Ɍɚɛɥɢɰɚ 4.10 - ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 

Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ 
ȼɗɄ-110 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 
ɊȽ-110/1000 ɍ1 Uɫɟɬɢ ɧɨɦ = ͳͳͲ ɤȼ Uɧɨɦ = ͳͳͲ ɤȼ Uɧɨɦ = ͳͳͲ ɤȼ Iɪɚɛ ୫a୶ = ͳͻ͹,Ͷͷ Ⱥ Iɧɨɦ = ʹͲͲͲ Ⱥ Iɧɨɦ = ͳͲͲͲ Ⱥ I୬଴ = ͳͺ,ͷͳ ɤȺ Iɩɪ.ɫɤɜ = ͶͲ ɤȺ − 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɢɛɨɪɚ 

Ɍɢɩ ɩɪɢɛɨɪɚ 
ɂɧɬɟɪɮɟɣɫ 

ɩɪɢɛɨɪɚ 
Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ 

ɉɨɬɪɟɛɥɹɟɦɚɹ 
ɦɨɳɧɨɫɬɶ  

 ȼ ɰɟɩɢ ɫɬɚɬɨɪɚ: 
Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ-1 RS485 0,5 8 

 ȼ ɰɟɩɢ ɪɨɬɨɪɚ:  
Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ-1 RS485 0,5 8 
ɫɢɧɯɪɨɧɢɡɚɬɨɪ Ⱥɋ-Ɇ3 RS485 0,5 10 

  ∑ = 26 ȼ·Ⱥ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.10 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 

Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ 
ȼɗɄ-110 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 
ɊȽ-110/1000 ɍ1 i୷ = ͶͶ,ͻͷ ˍʏ i˒˓.˔ˍ˅ = ͳͲʹ ˍʏ i˒˓.˔ˍ˅ = ͳͲͲ ˍʏ ʑˍ.˓˃˔˚ = I୬଴ଶ ∙ (tˑ˕ˍ + t˓ˊ) = = ͳͺ,ͷͳଶ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳͳሻ = = ͵Ͷ,ʹͺ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = = ͳͲͲଶ ∙ ͵ = ͵ͲͲͲͲ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = = ͳͲͲଶ ∙ ͵ = ͵ͲͲͲͲ ˍʏଶ ∙ ˔ 

 
 
 
Ɍɚɛɥɢɰɚ 4.11 - ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 110 ɤȼ 
ɧɚ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɹɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɢɛɨɪɚ Ɍɢɩ ɩɪɢɛɨɪɚ 

ɂɧɬɟɪɮɟɣɫ 
ɩɪɢɛɨɪɚ 

Ʉɥɚɫɫ 
ɬɨɱɧɨɫɬɢ 

ɉɨɬɪɟɛɥɹɟɦɚɹ 
ɦɨɳɧɨɫɬɶ 

(ȼ·Ⱥ) 
Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ-1 RS485 0,5 8 

 
4.8.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ  
ȼɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-110 ɭɤɨɦɩɥɟɤɬɨɜɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɬɨɤɚ ɌɎɁɆ-

110Ȼ-ɒɍ1. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ «ɁɗɌɈ». ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 
ɌɎɁɆ-110Ȼ-ɒɍ1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.12. 

 
Ɍɚɛɥɢɰɚ 4.12 - ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ Uɫɟɬɢ < Uɧɨɦ Uɫɟɬɢ = ͳͳͲ ɤȼ Uɧɨɦ = ͳͳͲ ɤȼ Iɪɚɛ ୫a୶ < Iɧɨɦ Iɪɚɛ ୫a୶ = ͳͻ͹,Ͷͷ Ⱥ Iɧɨɦ = ͹ͷͲ Ⱥ 

 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈȽ-110. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ 

«ɁɗɌɈ». ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈȽ-110 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.13. 

 
Ɍɚɛɥɢɰɚ 4.13 - ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ Uɫɟɬɢ < Uɧɨɦ Uɫɟɬɢ = ͳͳͲ ɤȼ Uɧɨɦ = ͳͳͲ ɤȼ 
 
ȼ ɈɊɍ 110 ɤȼ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ Ɉɉɇ-ɉ-

110 ɍɏɅ1, ɮɢɪɦɵ ɁȺɈ «ɁɗɌɈ». 
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5 Ɇɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɡɚɳɢɬɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 
5.1 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
 
ɋɨɝɥɚɫɧɨ [8, ɩ. 3.2.72, 3.2.74, 3.2.85, 3.2.86], ɞɥɹ ȽȽ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ 

ɫɥɟɞɭɸɳɢɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɡɚɳɢɬɵ: 
-ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɲɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ 
ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ; 
-Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ (100%) ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
-Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
-Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
-Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ; 
-Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɫɬɚɬɨɪɚ; 
-Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
-Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɛɟɡ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 
-Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɩɨɬɟɪɟ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 
-Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 
ɮɨɪɫɢɪɨɜɤɢ; 
-ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ; 
-Ʉɨɧɬɪɨɥɶ ɢɫɩɪɚɜɧɨɫɬɢ ɰɟɩɟɣ ɧɚɩɪɹɠɟɧɢɹ (Ʉɂɇ); 
-Ʉɨɧɬɪɨɥɶ ɧɚɥɢɱɢɹ ɬɨɤɚ ɝɟɧɟɪɚɬɨɪɚ. 
 

         ɇɚ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɛɥɨɤɚ ɌȾɐ 63000/110-ɍ1: 
 
-Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
-Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɧɚ 
ɡɟɦɥɸ ɜ ɫɟɬɢ 110 ɤȼ; 
-Ƚɚɡɨɜɚɹ ɡɚɳɢɬɚ; 
-Ʉɨɧɬɪɨɥɶ ɢɡɨɥɹɰɢɢ ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ ɜɜɨɞɨɜ (Ʉɂȼ-110) 
-Ɋɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
-Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ 10,5 ɤȼ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɛɥɨɤɚ; 
-Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɛɥɨɤɚ;  
-Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
-Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɟɜɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
 
ɇɚ ɜɵɩɪɹɦɢɬɟɥɶɧɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɌɋɁɉ: 
 

         -Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
         -Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ. 
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Ɂɚɳɢɬɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 110 ɤȼ: 
 
Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
-Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ; 
Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
-5-ɬɢ ɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ; 
-Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɞɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢ ɛɥɢɡɤɢɯ 
ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ;  
-4-ɯ ɫɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ 
(ɌɇɁɇɉ);  
-ɍɊɈȼ 110 ɤȼ (ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ). 

 
5.2 Ɋɚɫɱёɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ, ɜɵɛɨɪ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɢ 

ɜɵɩɪɹɦɢɬɟɥɶɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
 
Ɉɩɪɟɞɟɥɢɦ ɧɨɦɢɧɚɥɶɧɵɟ ɬɨɤɢ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ. 
ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ:  
ːˆሺଵሻܫ  = ሺ̂ଵሻܫ = ௌːˑˏ√ଷ∙௎ːˑˏ ;                                                                                     (5.1) 

ːˆሺଵሻܫ  = ସସ,଻∙ଵ଴య√ଷ∙ଵ଴,ହ = ʹ,Ͷͷͺ  ˍʏ, 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ 

ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ:  
ːˆሺଶሻܫ  = ሺ̂ଶሻܫ = ூːˆሺభሻ∙௄˔˘௄˕˕ ;                                                                                      (5.2) 

ːˆሺଶሻܫ  = ଶସହ଼∙ଵଷ଴଴଴/ହ = Ͷ,ͳ ʏ. 

 
ɉɨ ɢɡɜɟɫɬɧɵɦ ɡɧɚɱɟɧɢɹɦ ɬɨɤɚ ɪɨɬɨɪɚ ɨɩɪɟɞɟɥɹɟɦ ɞɥɢɬɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ 

ɪɟɠɢɦ ɪɚɛɨɬɵ ɪɨɬɨɪɚ: 
.˕ˑ˓.ˇ.ˇܫ  = ͳ,ͳ ∙ ͻ͵Ͳ = ͳͲʹ͵ ʏ.                                                                      (5.3) 
 
ȼɵɛɢɪɚɟɦ ɫɢɫɬɟɦɭ ɜɨɡɛɭɠɞɟɧɢɹ: 
 

Ɍɚɛɥɢɰɚ 5.1 - Ⱦɚɧɧɵɟ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ 
Ɍɢɩ ɫɢɫɬɟɦɵ 
ɜɨɡɛɭɠɞɟɧɢɹ 

Ɍɨɤ (ɞɥɢɬ/ɮɨɪɫ), Ⱥ ɇɚɩɪɹɠɟɧɢɟ 
(ɞɥɢɬ/ɮɨɪɫ), ȼ 

ɋɌɋ­240­1100­2,5 Ɉ4 1100/1850 190/475 
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ɉɨɫɥɟ ɜɵɛɨɪɚ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ, ɩɨ ɤɚɬɚɥɨɠɧɵɦ ɞɚɧɧɵɦ ɨɩɪɟɞɟɥɹɟɦ 

ɜɵɩɪɹɦɢɬɟɥɶɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ. 
 

Ɍɚɛɥɢɰɚ 5.2 - Ⱦɚɧɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

Ɍɢɩ 

Ɇɨɳɧɨɫɬɶ 
ɫɟɬɟɜɨɣ 

ɨɛɦɨɬɤɢ, 
ɤȼȺ 

ɇɨɦɢɧɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɨɛɦɨɬɨɤ Ɍɨɤ 
ɩɪɟɨɛ-
ɥɹ, Ⱥ ɋɟɬɟɜɨɣ, 

ɤȼ 
ȼɟɧɬɢɥɶɧɨɣ, 

ȼ 
ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɹ, 

ȼ 

ɌɋɁɉ-
1000/10-
ȽɌ-ɍ3 

839 10,5 475 600 1250 

 
ɉɪɨɜɟɪɹɟɦ ɜɵɛɪɚɧɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚ ɩɟɪɟɝɪɭɡɨɱɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ, 

ɞɥɹ ɷɬɨɝɨ ɨɩɪɟɞɟɥɢɦ ɤɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ 
ɱɟɪɟɡ ɧɟɝɨ ɬɨɤɚ ɮɨɪɫɢɪɨɜɤɢ: 

 ݇˒ˈ˓ = ூ˗∙௞˔˘ூː ʡʔ ,                                                                                                   (5.4) 

 
ɝɞɟ ܫ˗ – ɬɨɤ ɮɨɪɫɢɪɨɜɤɢ, ɪɚɜɧɵɣ 1850 Ⱥ; ݇˔˘ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɯɟɦɵ, ɪɚɜɧɵɣ 0,816; ܫː ʡʔ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, ɩɪɨɬɟɤɚɸɳɢɣ ɱɟɪɟɡ ɜɵɩɪɹɦɢɬɟɥɶɧɵɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ, 1020 Ⱥ; 

 ݇˒ˈ˓ = ଵ଼ହ଴∙଴,଼ଵ଺ଵ଴ଶ଴ = ͳ,Ͷͺ. 

 
ɉɨ ɞɚɧɧɵɦ ȽɈɋɌ ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 5.2, ɞɨɩɭɫɬɢɦɚɹ 

ɩɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɢ 60% ɫɨɫɬɚɜɥɹɟɬ 5 ɦɢɧɭɬ, ɩɪɢ ɷɬɨɦ ɞɥɢɬɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɵɣ ɪɟɠɢɦ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ ɩɟɪɟɝɪɭɡɤɟ ɫɨɫɬɚɜɥɹɟɬ 120 ɫɟɤ, ɬɚɤɢɦ 
ɨɛɪɚɡɨɦ ɜɵɛɪɚɧɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɩɨɫɨɛɟɧ ɜɵɞɟɪɠɚɬɶ ɩɟɪɟɝɪɭɡɤɭ ɞɨ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬ ɝɟɧɟɪɚɬɨɪɚ. 

 
Ɍɚɛɥɢɰɚ 5.3 - Ⱦɨɩɭɫɬɢɦɵɟ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ 

ɉɟɪɟɝɪɭɡɤɚ ɩɨ ɬɨɤɭ, % 20 30 40 50 60 
Ⱦɥɢɬɟɥɶɧɨɫɬɶ, ɦɢɧ 60 45 32 18 5 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: ܫ˕.ːˑˏሺଵሻ = ௌ˕ ːˑˏ√ଷ∙௎ːˑˏ ;                                                                                             (5.5) 

ːˑˏሺଵሻ.˕ܫ  = ଼ଷଽ√ଷ∙ଵ଴,ହ = Ͷ͸ ʏ. 
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Ȼɚɡɨɜɵɣ ɬɨɤ ɞɥɹ ɰɟɩɢ ɫ ɜɵɩɪɹɦɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ: 
ːˑˏሺଶሻ.˕ܫ  = ூ˕.ːˑˏሺభሻ௄˕˕ ;                                                                                                 (5.6) 

ːˑˏሺଶሻ.˕ܫ  = ସ଺ଶ଴଴/ହ = ͳ,ͳͷ ʏ; 

 
Ȼɚɡɨɜɵɣ ɬɨɤ ɞɥɹ ɰɟɩɢ ɪɨɬɨɪɚ: 
ːˑˏሺଶሻ.˓ܫ  = ூ˓.ːˑˏሺభሻ ∙௞˔˘௞˕˕∙௞˕˒ ,                                                                                             (5.7) 

 
ɝɞɟ ݇˔˘ - ɤɨɷɮɮɢɰɢɟɧɬ ɫɯɟɦɵ ɬɪɟɯɮɚɡɧɨɝɨ ɲɟɫɬɢɩɭɥɶɫɧɨɝɨ ɜɵɩɪɹɦɥɟɧɢɹ, 
ɨɩɪɟɞɟɥɹɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɡɧɚɱɟɧɢɹ ɮɚɡɧɨɝɨ ɬɨɤɚ ɧɚ ɫɬɨɪɨɧɟ 
ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɤ ɫɪɟɞɧɟɦɭ ɡɧɚɱɟɧɢɸ ɜɵɩɪɹɦɥɟɧɧɨɝɨ ɬɨɤɚ, 0,816; ܫ˓.ːˑˏሺଵሻ  - ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɪɨɬɨɪɚ, ɩɚɫɩɨɪɬɧɨɟ ɡɧɚɱɟɧɢɟ, 930 Ⱥ; ݇˕˕ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ, 200/5; ݇˕˒ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 
10,5/0,475; 

ːˑˏሺଶሻ.˓ܫ  = ଽଷ଴∙଴,଼ଵ଺మబబఱ ∙ భబ,ఱబ,ర7ఱ = Ͳ,ͺ͸ ʏ. 

 
Ⱦɥɢɬɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɬɨɤ ɪɨɬɨɪɚ: 
ˑ˕.ሺଶሻ˓.ˇ.ˇܫ  = ଵ଴ଶଷ∙଴,଼ଵ଺మబబఱ ∙ భబ,ఱబ,ర7ఱ = Ͳ,ͻͶ ʏ. 
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5.3 Ɉɩɢɫɚɧɢɟ ɢ ɪɚɫɱɟɬ ɭɫɬɚɜɨɤ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɡɚɳɢɬ 

5.3.1 Ɋɚɫɱёɬ ɭɫɬɚɜɨɤ ɆɌɁ ɢ ɌɈ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
(I>ТВ), (I>>ТВ) 
 

 
Ɋɢɫɭɧɨɤ 5.1 - ɋɯɟɦɚ ɞɥɹ ɪɚɫɱɟɬɚ ɡɚɳɢɬ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɬɨɤɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɫɨɨɬɧɨɲɟɧɢɣ: ɬɨɤ 

ɬɪёɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɩɟɪɟɞ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ 
ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ (ɬɨɱɤɚ Ʉ1): 

௄ଵሺଷሻܫ  = ாˆ′′௫೏′′ ∙  ːˑˏ;                                                                                           (5.8) ˆܫ

௄ଵሺଷሻܫ  = ଵ,଴଼଴,ଷଷ ∙ ʹͶͷͺ = ͺͲͶͶ ʏ. 

 
Ɍɨɤ ɞɜɭɯɮɚɡɧɨɝɨ ɄɁ ɜ ɬɨɱɤɟ Ʉ1 ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ ɝɟɧɟɪɚɬɨɪɚ: 
௄ଵሺଶሻܫ  = √ଷଶ ∙  ௄ଵሺଷሻ;                                                                                               (5.9)ܫ
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௄ଵሺଶሻܫ = √ଷଶ ∙ ͺͲͶͶ = ͸ͻ͸͸ ʏ. 

 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɡɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ (ɬɨɱɤɚ 

Ʉ2), ɩɪɨɬɟɤɚɸɳɟɝɨ ɩɨ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
௄ଶሺଷሻܫ  = ூ˕.ːˑˏሺభሻ௨ೖ% ∙ ͳͲͲ%;                                                                                     (5.10) 

௄ଶሺଷሻܫ  = ସ଺ହ,ହ ∙ ͳͲͲ% = ͺ͵͸ ʏ. 

 
Ɍɨɤ ɞɜɭɯɮɚɡɧɨɝɨ ɄɁ ɜ ɬɨɱɤɟ Ʉ2: 
௄ଶሺଶሻܫ  = √ଷଶ ∙  ௄ଶሺଷሻ;                                                                                             (5.11)ܫ

௄ଶሺଶሻܫ  = √ଷଶ ∙ ͺ͵͸ = ͹ʹͶ ʏ. 

 
ɍɫɬɚɜɤɚ ɆɌɁ ɩɨ ɬɨɤɭ ɨɬɫɬɪɚɢɜɚɟɬɫɹ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɬɨɤɚ 

ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ, ɡɚ ɤɨɬɨɪɨɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɧɹɬɶ 2,5-ɤɪɚɬɧɨɟ 
ɡɧɚɱɟɧɢɟ ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ ɬɢɪɢɫɬɨɪɧɨɝɨ ɜɨɡɛɭɞɢɬɟɥɹ. ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ 
ɆɌɁ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɤɚɤ ɨɬɧɨɲɟɧɢɟ ɬɨɤɚ ɞɜɭɯɮɚɡɧɨɝɨ ɄɁ ɡɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɤ 
ɬɨɤɭ ɭɫɬɚɜɤɢ, ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɧɢɠɟ 1,5. Ɋɚɫɱɟɬ ɩɪɨɜɨɞɢɬɫɹ ɜ ɫɥɟɞɭɸɳɟɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 

 
Ɉɩɪɟɞɟɥɹɟɦ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɭɫɬɚɜɤɢ ɪɟɥɟ ɆɌɁ: 
= ʛʡʖܫ  ௞ː∙௞˗∙௞˔˘∙ூ˕˅ ːˑˏ௞˅∙௞˕˕∙௞˕˒ ,                                                                                   (5.12) 

 
ɝɞɟ ݇ː - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, 1,2; ݇˗ - ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɫɢɪɨɜɤɢ, 2,5; ݇˔˘ - ɤɨɷɮɮɢɰɢɟɧɬ ɫɯɟɦɵ ɬɪɟɯɮɚɡɧɨɝɨ ɲɟɫɬɢɩɭɥɶɫɧɨɝɨ ɜɵɩɪɹɦɥɟɧɢɹ, 
ɨɩɪɟɞɟɥɹɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɡɧɚɱɟɧɢɹ ɮɚɡɧɨɝɨ ɬɨɤɚ ɧɚ ɫɬɨɪɨɧɟ 
ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɤ ɫɪɟɞɧɟɦɭ ɡɧɚɱɟɧɢɸ ɜɵɩɪɹɦɥɟɧɧɨɝɨ ɬɨɤɚ, 
 ːˑˏ - ɧɨɦɢɧɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɩɪɹɦɥɟɧɧɨɝɨ ɬɨɤɚ ɬɢɪɢɫɬɨɪɧɨɝɨ ˅˕ܫ ;0,816
ɜɨɡɛɭɞɢɬɟɥɹ (ɩɚɫɩɨɪɬɧɨɟ ɡɧɚɱɟɧɢɟ), 1100 Ⱥ; ݇˅ - ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɨɡɜɪɚɬɚ ɬɨɤɨɜɨɝɨ 
ɪɟɥɟ, 0,8; ݇˕˕  - ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ, 200/5; 
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݇˕˒  - ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 
10,5/0,475; 

= ʛʡʖܫ  ଵ,ଶ∙ଶ,ହ∙଴,଼ଵ଺∙ଵଵ଴଴଴,଼∙మబబఱ ∙ భబ,ఱబ,ర7ఱ = ͵,ʹ͵ ʏ. 

 
Ⱦɚɥɟɟ ɩɟɪɟɜɨɞɢɦ ɟɝɨ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɟɞɢɧɢɰɵ: 
∗ʛʡʖܫ  = ூʛʡʖ ூ˕.ːˑˏሺమሻ ;                                                                                                 (5.13) 

∗ʛʡʖܫ  = ଷ,ଶଷଵ,ଵହ = ʹ,ͺͳ ˑ. ˈ. 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɆɌɁ: 
∗ʛʡʖ.˓˔ܫ  = ʹ,ͺͳ ɨ.ɟ. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ, ɤɨɷɮɮɢɰɢɟɧɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ: 
 ݇˚.ʛʡʖ = ூ𝐾మሺమሻ௞˕˕∙ூʛʡʖ ;                                                                                          (5.14) 

 ݇˚.ʛʡʖ = ଻ଶସమబబఱ ∙ଷ,ଶଷ = ͷ,͸ > ͳ,ͷ. 

 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɆɌɁ ɨɬɫɬɪɚɢɜɚɟɬɫɹ ɨɬ ɜɪɟɦɟɧɢ ɩɟɪɟɝɨɪɚɧɢɹ 

ɩɪɟɞɨɯɪɚɧɢɬɟɥɟɣ ɬɢɪɢɫɬɨɪɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɢ ɫɨɫɬɚɜɥɹɟɬ: 
ʛʡʖݐ  = Ͳ,Ͷ ˔. 
 
ɍɫɬɚɜɤɚ ɌɈ ɨɬɫɬɪɚɢɜɚɟɬɫɹ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɬɨɤɚ ɬɪɟɯɮɚɡɧɨɝɨ 

ɄɁ ɧɚ ɫɬɨɪɨɧɟ ɜɟɧɬɢɥɶɧɨɣ ɨɛɦɨɬɤɢ Ɍɉ, ɩɪɢ ɷɬɨɦ ɨɬɫɟɱɤɚ ɧɟ ɞɨɥɠɧɚ 
ɪɟɚɝɢɪɨɜɚɬɶ ɧɚ ɛɪɨɫɨɤ ɬɨɤɚ ɧɚɦɚɝɧɢɱɢɜɚɧɢɹ, ɞɨɫɬɢɝɚɸɳɟɝɨ ɩɹɬɢɤɪɚɬɧɨɝɨ 
ɡɧɚɱɟɧɢɹ ɧɨɦɢɧɚɥɶɧɨɝɨ. ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɨɬɫɟɱɤɢ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɤɚɤ 
ɨɬɧɨɲɟɧɢɟ ɦɢɧɢɦɚɥɶɧɨɝɨ ɬɨɤɚ ɄɁ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɤ ɬɨɤɭ 
ɭɫɬɚɜɤɢ, ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 2. 

 
Ɉɩɪɟɞɟɥɹɟɦ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɭɫɬɚɜɤɢ ɌɈ: 
= ʡʝܫ  ௞ː∙ூ𝐾మሺయሻ௞˕˕ ,                                                                                                 (5.16) 
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ɝɞɟ ݇ː - ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɧɚɞɟɠɧɨɫɬɢ ɞɥɹ ɌɈ (1,4); 
= ʡʝܫ  ଵ,ସ∙଼ଷ଺ଶ଴଴/ହ = ʹͻ,ʹ͸ ʏ. 

 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɧɚɦɚɝɧɢɱɢɜɚɧɢɹ: ܫʛʒ = ହ∙ூ˕.ːˑˏሺభሻ௞˕˕ ;                                                                                                 (5.17) 

ʛʒܫ  = ହ∙ସ଺ଶ଴଴/ହ = ͷ,͹ͷ ʏ. 

ɍɫɬɚɜɤɚ ɪɟɥɟ ɌɈ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ ɢɥɢ ɛɨɥɶɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɢɡ ɞɜɭɯ 
ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɫɬɚɜɤɚ ɪɚɜɧɚ: 

ʡʝ.˓˔ܫ  = ʹͻ,ʹ͸ ʏ. 
 
Ⱦɚɥɟɟ ɩɟɪɟɜɨɞɢɦ ɟё ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɟɞɢɧɢɰɵ: 
∗ʡʝ.˓˔ܫ  = ூ˔˓.ʡʝூ˕.ːˑˏሺమሻ ;                                                                                                (5.18) 

∗ʡʝ.˓˔ܫ  = ଶଽ,ଶ଺ଵ,ଵହ = ʹͷ,ͶͶ ˑ. ˈ.  
 
Ɉɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɌɈ: 
 ݇˚.ʡʝ = ூ𝐾భሺమሻ௞˕˕∙ூ˔˓.ʡʝ;                                                                                           (5.19) 

 ݇˚.ʡʝ = ଺ଽ଺଺ଶ଴଴/ହ∙ଶଽ,ଶ଺ = ͷ,ͻͷ > ʹ,Ͳ. 

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

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

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

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: ܫሺ̂ଵሻ = ʹͶͷͺ ʏ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ: ݇ʡʡ = ͵ͲͲͲ/ͷ ʏ. 
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1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 
ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚ ܫʠʟ.ʝ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 

ʜʐሺʜሻܫ  = ʙʝʓʜ ∙ 𝑖݂ ∙  ሺ̂ଵሻ,                                                                               (5.20)ܫ
 

ɝɞɟ ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ;  𝑖݂ = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; 
ʜʐሺʜሻܫ  = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ʹͶͷͺ = ͳʹʹ,ͻ ʏ. 

 
ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ 

ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɟɪɜɨɦɭ ɭɫɥɨɜɢɸ: 
ʠʟ.଴ܫ  ൒ ʜܭ ∙  ʜʐሺʜሻ;                                                                                       (5.21)ܫ
 

ɝɞɟ ܭʜ = ʹ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; 
ʠʟ.଴ܫ  ൒ ʜܭ ∙ ʜʐሺʜሻܫ = ʹ ∙ ͳʹʹ,ͻ = ʹͶͷ,ͺ ʏ.  
 
ɇɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɪɚɫɱɟɬ ɭɫɬɚɧɨɜɤɢ ɧɚɱɚɥɶɧɨɝɨ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ɫ ɭɱɟɬɨɦ ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ 
ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɫɬɨɪɨɧɟ ɇɇ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 

ʠʟ.଴ܫ  ൒ ௄ଶሺଷሻܫ ∙  ʜ,                                                                                           (5.22)ܭ
 

ɝɞɟ ܭʜ = ͳ,ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; 
ʠʟ.଴ܫ  ൒ ͺ͵͸ ∙ ͳ,ͳ = ͻͳͻ,͸ ʏ. 
 
ɂɫɯɨɞɹ ɢɯ ɞɜɭɯ ɭɫɥɨɜɢɣ, ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɧɚɢɛɨɥɶɲɟɟ ɩɨ ɡɧɚɱɟɧɢɸ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɜɬɨɪɨɦɭ 
ɭɫɥɨɜɢɸ: 

ʠʟ.଴ܫ  ൒ ͻͳͻ,͸  ʏ; 
ʠʟ.଴ሺଶሻܫ  ൒ ூʠʟ.బ௞ʡʡ ;                                                                                                   (2.23) 

ʠʟ.଴ሺଶሻܫ  ൒ ଽଵଽ,଺ ଷ଴଴଴ ହ⁄ = ͳ,ͷ͵ ʏ. 

 
ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: 
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∗ʠʟ.଴ܫ  ൒ ூʠʟ.బሺమሻூሺ̂మሻ , 

 

ɝɞɟ ܫሺ̂ଶሻ = Ͷ,ͳ ʏ - ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢɜɟɞёɧɧɵɣ ɤ 
ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ; 

∗ʠʟ.଴ܫ  ൒ ଵ,ହଷସ,ଵ = Ͳ,͵͹ ˑ. ˈ.  
 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɧɚɱɚɥɶɧɨɝɨ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ: 
∗ʠʟ.଴ܫ  = Ͳ,͵͹ ˑ. ˈ.  
 
2) Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ܭʡ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ 

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

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 
ɡɚɦɵɤɚɧɢɢ ɪɚɜɟɧ:   

ʜʐሺ௠௔௫ሻܫ  = ʙʏʞ ∙ 𝑖݂ ∙ ʙʝʓʜ ∙  ௠௔௫,                                                           (5.24).˅ˍ˔ܫ
 

ɝɞɟ  ʙʏʞ = ʹ - ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ;  𝑖݂ = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; ܫ˔ˍ˅.௠௔௫ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ 
ɜɵɜɨɞɚɯ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ: 

௠௔௫.˅ˍ˔ܫ  = ா೜′′௫೏′′ ∙  ሺ̂ଵሻ,                                                                                      (5.25)ܫ

 
ɝɞɟ ܧ௤′′ - ɫɜɟɪɯɩɟɪɟɯɨɞɧɚɹ ɗȾɋ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɨɩɟɪɟɱɧɨɣ ɨɫɢ ɩɪɢ ɧɨɦɢɧɚɥɶɧɵɯ 
ɭɫɥɨɜɢɹɯ, ɨ.ɟ; 

′′௤ܧ  = √ሺܿݏ݋φˆሻଶ + ሺݏ𝑖݊φˆ +  ௗ′′ሻଶ,                                                           (5.26)ݔ
 

ɝɞɟ ݏ𝑖݊φˆ = √ͳ − ሺܿݏ݋φˆሻଶ = Ͳ,ͷ͵; 
′′௤ܧ  = √ሺܿݏ݋φˆሻଶ + ሺݏ𝑖݊φˆ + ௗ′′ሻଶݔ = √ሺͲ,ͺͷሻଶ + ሺͲ,ͷ͵ + Ͳ,͵͵ሻଶ =  = ͳ,ʹ ˑ. ˈ.; 
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௠௔௫.˅ˍ˔ܫ = ଵ,ଶ଴,ଷଷ ∙ ʹͶͷͺ = ͺͻ͵ͺ ʏ; 

ʜʐሺ௠௔௫ሻܫ  = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ͺͻ͵ͺ = ͺͻͶ ʏ. 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ʡܭ  > ூʜʐሺ೘𝑎ೣሻ∙௄ˑ˕˔ூʡ ,                                                                                         (5.27) 

 
ɝɞɟ ܭˑ˕˔ = ʹ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɫɬɪɨɣɤɢ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɝɪɟɲɧɨɫɬɶ ɡɚɳɢɬɵ, 
ɩɪɢɛɥɢɠɟɧɧɨɫɬɶ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɄɁ ɢ ɧɟɨɛɯɨɞɢɦɵɣ ɡɚɩɚɫ;  ܫʡ - ɬɨɤ ɬɨɪɦɨɠɟɧɢɹ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɪɟɠɢɦɟ: 

ʡܫ  = ௠௔௫.˅ˍ˔ܫ√ ∙ ሺܫ˔ˍ˅.௠௔௫ − ʜʐሺ௠௔௫ሻሻܫ ∙  (5.28)                                            ,ߙݏ݋ܿ
 

ɝɞɟ ߙ = ͳͲ° ÷ ʹͲ° - ɭɝɨɥ ɦɟɠɞɭ ɜɟɤɬɨɪɚɦɢ ɬɨɤɨɜ ɩɥɟɱ ɡɚɳɢɬɵ; 
ʡܫ  = √ͺͻ͵ͺ ∙ ሺͺͻ͵ͺ − ͺͻͶሻ ∙ °ͳͷݏ݋ܿ = ͺ͵͵Ͷ ʏ; 
ʡܭ  > ଼ଽସ∙ଶ଼ଷଷସ = Ͳ,ʹͳ. 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܭʡ = Ͳ,ͷ. 
 
3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ: 
ʜʡܫ  = ூʠʟ.బ∗ʙʡ ;                                                                                                    (5.29) 

ʜʡܫ  = ଴,ଷ଻଴,ହ = Ͳ,͹Ͷ ˑ. ˈ.  
 
4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
ܤ  ൒  ʜʡ;                                                                                                       (5.30)ܫ
ܤ  ൒ Ͳ,͹Ͷ ˑ. ˈ.  
 
ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ȼ = 1,5 (ɩɪɢ ɷɬɨɦ ɡɧɚɱɟɧɢɢ ɭɫɥɨɜɢɟ 

ɜɵɩɨɥɧɹɟɬɫɹ). 
 
ɇɚ ɪɢɫɭɧɤɟ 5.2 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ. 
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Ɋɢɫɭɧɨɤ 5.2 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 

ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 
 

5) Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɩɪɢ ɛɨɥɶɲɢɯ ɬɨɤɚɯ ɤɨɪɨɬɤɨɝɨ 
ɡɚɦɵɤɚɧɢɹ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɬɨɤɨɜɚɹ 
ɨɬɫɟɱɤɚ. 

˔˕ˑܫ   =  ݇ˑ˕˔ ·  ሺ̂ଵሻ,                                                                                        (5.31)ܫ
 

ɝɞɟ ݇ˑ˕˔ = ͸ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɫɬɪɨɣɤɢ; 
 .ˑ˕˔ = 6·2458 = 14748 Ⱥܫ 
 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ ɩɪɢɜɟɞёɧɧɚɹ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ ɬ.ɬ.: 
ˑ˕˔ሺଶሻܫ  =  ଵସ଻ସ଼ଷ଴଴଴ ହ⁄ = ʹͶ,ͷͺ ʏ. 

 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: 
 

Ɉɛɥɚɫɬɶ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ 

Ɉɛɥɚɫɬɶ ɬɨɪɦɨɠɟɧɢɹ 

Ɉɛɥɚɫɬɶ 
ɛɥɨɤɢɪɨɜɤɢ 

Ɉɛɥɚɫɬɶ ɫɪɚɛɚɬɵɜɚɧɢɹ ɌɈ Iɨɬɫ 

Iɫɪ.0  
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∗˔˕ˑܫ = ଶସ,ହ଼ସ,ଵ = ͸,ͲͲ ˑ. ˈ.  
 
Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ 

ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɢ ɧɚ ɩɭɫɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɚ. 

 
5.3.2 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ (UN 

(UO)) 
 
Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 100% ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 

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

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

ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ U0 ɢ ɡɚɳɢɳɚɟɬ 85-95% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ 
ɫɬɨɪɨɧɵ ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ; U0 ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 3U0 Ɍɇ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɨɜ ɝɟɧɟɪɚɬɨɪɚ, ɢɡɦɟɪɹɟɦɨɟ 
ɨɛɦɨɬɤɨɣ, ɫɨɟɞɢɧɟɧɧɨɣ ɩɨ ɫɯɟɦɟ «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 ሺܷʝ Эʚ.ʠʡ.ሻ ɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ȼɇ. 

ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.3. 
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Ɋɢɫɭɧɨɤ 5.3 - ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ܷʝ Эʚ.ʠʡ.  

 
ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
Σܥ  = ʡܥ + ʠʒ + ʠʧ + ʠʑʒ,                                                                          (5.32) 
 ;ȼ.Ƚ - ёɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 10,5 ɤȼܥ ;ɲ - ёɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟܥ ;Ɍ - ёɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸܥ ;Ƚ - ёɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸܥ ˈˇˆ 
Σܥ  = Ͳ,ͲͲ͹ + Ͳ,͹ + Ͳ,ͲͲͺ + Ͳ,ʹͷ = Ͳ,ͻ͸ͷ ˏˍʣ ˗˃ˊ˖⁄ . 
 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 

ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɫɬɨɪɨɧɟ 110 ɤȼ: 
 ܷʝ Эʚ.ʠʡ = ܭ ∙ ଴ܷ ∙ ʠʡሺఓబሻʠʡሺఓబሻ+ʠ𝛴,                                                                       (5.33) 

 
ɝɞɟ  Ʉ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ଴ܷ ɩɨ ɨɛɦɨɬɤɟ 
ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. Ⱦɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥɟɧɧɨɣ 
ɧɟɣɬɪɚɥɶɸ, Ʉ = Ͳ,ͷ; 
ɋɌሺߤ଴ሻ - ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 

ɮɚɡɵ ɬɪɚɫɧɮɨɪɦɚɬɨɪɚ, ɋɌሺߤ଴ሻ = Ͳ,Ͳͳ; ଴ܷ - ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
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 ଴ܷ = ଵଷ ⋅ ௎ʜʝʛ.ʑʜ√ଷ ;                                                                                            (5.34) 

 ଴ܷ = ଵଷ ∙ ଵଶଵ√ଷ = ʹ͵,ʹͺ͹ ˍʑ; 

 ଴ܷ ˠˎ.˔˕ = Ͳ,ͷ ∙ ʹ͵,ʹͺ͹ ∙ ͳͲଷ  ∙ ଴,଴ଵ଴,଴ଵ+଴,ଽ଺ହ = ͳͳͻ,Ͷ ʑ. 

 
ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 10,5 ɤȼ: 
஼ܫ  = √͵ ∙ ܷɅ ∙ 𝜔 ∙ ɋΣ,                                                                                   (5.35) 
 

ɝɞɟ ܷʚ - ɥɢɧɟɣɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɤȼ; 𝜔 - ɰɢɤɥɢɱɟɫɤɚɹ ɱɚɫɬɨɬɚ, 𝜔 = ʹ ∙ ߨ ∙ ݂ = ͵ͳͶ ˓˃ˇ/˔; 
஼ܫ  = √͵ ∙ ͳͲ,ͷ ∙ ͳͲଷ ∙ ͵ͳͶ ∙ Ͳ,ͻ͸ͷ = ͷ,ͷͳ Ⱥ. 
 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 ʠܷʟ ൒ ʙʜʙʑ ∙ ଷ௎బ Эʚ.ʠʡʙʡʜ ,                                                                                       (5.36) 

 
ɝɞɟ Ʉɇ = ͳ,͵ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ʙʡʜ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ; 

Ʉȼ = Ͳ,ͻ - ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ; 
 ʠܷʟ ൒ ଵ,ଷ଴,ଽ ∙ ଷ ∙ଵଵଽ,ସଵ଴,ହ √ଷ∙బ,భయ⁄  = ʹ,ͺͷ ʑ. 

 ଴ܷ ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. 

ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ଴ܷଵீ  ɫ ɭɫɬɚɜɤɨɣ 5 ȼ ɫ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ 9,0 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; ଴ܷீ ɫ ɭɫɬɚɜɤɨɣ 10 ȼ ɢ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
0,5 ɫ ɫ ɞɟɣɫɬɜɢɟɦ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɢ ɜɵɤɥɸɱɚɬɟɥɹ, ɨɫɬɚɧɨɜɤɚ ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫ ɚɜɚɪɢɣɧɨ-
ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 

 
2) ȼɬɨɪɨɣ ɨɪɝɚɧ ଴ܷଷ ɪɟɚɝɢɪɭɟɬ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɟɬɟɣ 

ɝɚɪɦɨɧɢɤɢ  ɜ ɧɟɣɬɪɚɥɢ ɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 30% 
ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

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

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ 
ɡɚɜɢɫɢɬ ɨɬ ܭʡ: 
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 ʤ = ଵʙʡ+ଶ,                                                                                                      (5.37) 

 
ɝɞɟ ʙʡ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɨɪɝɚɧɚ ଴ܷଷ: 
 ʙʡ = ଵʙ˚ ∙ ଵ−ଶ∙𝛼𝛼 ,                                                                                             (5.38) 

 
ɝɞɟ ʙ˚ - ɧɟɨɛɯɨɞɢɦɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 2; ߙ - ɞɨɥɹ ɜɢɬɤɨɜ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ, ɧɟ ɡɚɳɢɳёɧɧɵɯ 
ɨɪɝɚɧɨɦ ଴ܷீ: 
ߙ  = ʹ ∙ ௎˔˓ଵ଴଴,                                                                                                   (5.39) 

 
ɝɞɟ ˔ܷ˓ - ɧɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ଴ܷீ , ȼ; 
ߙ  = ʹ ∙ ଵ଴ଵ଴଴ = Ͳ,ʹ; 

 ʙʡ = ଵଶ ∙ ଵ−ଶ∙଴,ଶ଴,ଶ = ͳ,ͷ; 

 ʤ = ଵଵ,ହ+ଶ = Ͳ,ʹͺ͸. 

 
ɉɪɢ ܭʡ = ͳ,ͷ ɨɪɝɚɧ ଴ܷଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 28,6 % 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. 

 
5.3.4 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (U1>), (U2>) 
 
1) ɉɟɪɜɚɹ ɫɬɭɩɟɧɶ ɡɚɳɢɬɵ U1> ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɩɨɜɵɲɟɧɢɹ 

ɧɚɩɪɹɠɟɧɢɹ ɫɬɚɬɨɪɚ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ  
 
ɍɫɬɚɜɤɚ U1> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 
 ஼ܷʟଵ = ଵ,ଶ∙௎ːˑˏ.ˆʙʡʜ ,                                                                                           (5.40) 

 
ɝɞɟ ːܷˑˏ.ˆ - ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; ʙʡʜ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ; 
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஼ܷʟଵ = ଵ,ଶ∙ଵ଴ହ଴଴ଵ଴ହ଴଴/ଵ଴଴ = ͳʹͲ ʑ. 

 
2) ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɡɚɳɢɬɵ U2> ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɩɨɜɵɲɟɧɢɹ 

ɧɚɩɪɹɠɟɧɢɹ ɫɬɚɬɨɪɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɜ ɪɟɠɢɦɚɯ ɪɟɡɤɨɝɨ ɫɛɪɨɫɚ ɧɚɝɪɭɡɤɢ. 
 
ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 
 ஼ܷʟଶ = ଵ,ସ∙௎ːˑˏ.ˆʙʡʜ ;                                                                                           (5.41) 

 ஼ܷʟଶ = ଵ,ସ∙ଵ଴ହ଴଴ଵ଴ହ଴଴/ଵ଴଴ = ͳͶͲ ʑ. 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ 

ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɫɬɨɪɨɧɟ 110 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻ ∙  .ʜܫ
Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ 

ɩɨɥɟɣ. 
ȼɵɞɟɪɠɤɭ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɡɚɳɢɬɵ ɩɪɢɧɢɦɚɟɦ 

ɪɚɜɧɨɣ 1 ɫ, ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ 0,5 ɫ. 
 
5.3.5 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

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

Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫଶ∗: 
∗ଶܫ  = ூమூሺ̂భሻ ;                                                                                                       (5.42) 

 
ɝɞɟ ܫଶ - ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ; ܫሺ̂ଵሻ - ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ. 

 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 

ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 
ʓʝʞݐ  = ஺ሺூమ∗ሻమ,                                                                                                  (5.43) 

 
ɝɞɟ A = 30 - ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 
 

Ɂɚɳɢɬɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɥɟɞɭɸɳɢɟ ɨɪɝɚɧɵ: 
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         1)ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ ܫଶʠʗʒʜ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ ɜɵɲɟ 
ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ (ɞɟɣɫɬɜɭɟɬ 
ɧɚ ɫɢɝɧɚɥ). ɋɨɝɥɚɫɧɨ ɭɤɚɡɚɧɢɣ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ Ɇɉ-ɡɚɳɢɬ ɇɉɉ ɗɄɊȺ ɬɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɜɵɲɟ ɞɥɢɬɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɨɝɨ ɬɨɤɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɞɥɹ ɡɚɳɢɳɚɟɦɨɝɨ ɝɟɧɟɪɚɬɨɪɚ. 
Ɍɚɤ ɤɚɤ ɨɬɫɭɬɫɬɜɭɸɬ ɞɚɧɧɵɟ ɞɨɩɭɫɬɢɦɨɝɨ ɬɨɤɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ 
ɨɛɦɨɬɤɚɯ ɝɟɧɟɪɚɬɨɪɚ ɜ ɪɚɫɱɟɬɟ ɩɪɢɧɢɦɚɟɦ ɬɪɟɛɨɜɚɧɢɹ ɉɌɗ ɤ ɞɨɩɭɫɬɢɦɨɦɭ 
ɭɪɨɜɧɸ ɬɨɤɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. Ⱦɥɹ ɝɟɧɟɪɚɬɨɪɨɜ ɫ ɤɨɫɜɟɧɧɵɦ 
ɨɯɥɚɠɞɟɧɢɟɦ ɨɛɦɨɬɨɤ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ 
14% ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ ɝɟɧɟɪɚɬɨɪɚ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ. 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
ଶʠʗʒʜܫ  = Ͳ,Ͳ͹ ∙  ሺ̂ଵሻ;                                                                                     (5.44)ܫ
ଶʠʗʒʜܫ  = Ͳ,Ͳ͹ ∙ ʹͶͷͺ = ͳ͹ʹ,ͳ ʏ. 
 
ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢɜɟɞёɧɧɚɹ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: 
ଶʠʗʒʜሺଶሻܫ  =  ூమʠʗʒʜ௄˕˕ ;                                                                                             

ଶʠʗʒʜሺଶሻܫ  = ଵ଻ଶ,ଵଷ଴଴଴/ହ = Ͳ,ʹͻ ʏ. 

 
          2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ሺܫଶʞʢʠʙሻ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ ܫଶ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

ɉɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɞɨɩɭɫɬɢɦɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫ∗ଶ =Ͳ,ͳͶ ˑ. ˈ.  - ɫɞɟɥɚɟɦ ɪɚɫɱɟɬ ɞɨɩɭɫɬɢɦɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ 
ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ: 

ʓʝʞݐ  = ଷ଴଴,ଵସమ = ͳͷ͵ͳ ˔. 

 
ɍɫɬɚɜɤɭ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɦ ɩɨ ɭɫɥɨɜɢɸ ɧɚɞёɠɧɨɝɨ ɩɭɫɤɚ 

ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ ݐʛʏʙʠ: 
∗ଶʞʢʠʙܫ  = ூమ∗ʙʜ,                                                                                                 (5.45) 

 
ɝɞɟ ʙʜ = ͳ,ʹ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; 
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∗ଶʞʢʠʙܫ = ଴,ଵସଵ,ଶ = Ͳ,ͳʹ ˑ. ˈ.  
 
ɉɪɢ ɜɵɛɪɚɧɧɨɦ ɡɧɚɱɟɧɢɢ ɭɫɬɚɜɤɢ ɩɭɫɤɨɜɨɝɨ ɬɨɤɚ ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɟɪɟɝɪɭɡɤɢ ɨɫɬɚɜɥɹɟɦ ɪɚɜɧɵɦ ʡˏ˃ˍ˔ = ͳͷ͵ͳ ˔ˈˍ., ɩɪɢ ɷɬɨɦ 
ɪɚɫɱɟɬɧɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɭɜɟɥɢɱɟɧɚ: 

௠௔௫ݐ  = ஺ሺூమʞʢʠʙ∗ ሻమ;                                                                                           (5.46) 

௠௔௫ݐ  = ଷ଴଴,ଵଶమ ≈ ʹͲͺ͵ ˔. 

 
ɉɨ ɭɤɚɡɚɧɢɸ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ ɆɉɁ ɇɉɉ ɗɄɊȺ ɦɢɧɢɦɚɥɶɧɨɟ ɜɪɟɦɹ 

ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɩɪɢɧɢɦɚɟɦ:  
௠𝑖௡ݐ  = Ͳ,ͷ ܿ;  
 

         3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ ܫଶ c ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: 
ʠʟݐ  = ஺ሺூమ∗ሻమ ;                                                                                                   (5.47) 

ܣ  = ͵Ͳ = ሺܫଶ∗ሻଶ ∙  ʠʟ.                                                                                   (5.48)ݐ
 

Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.4. 

 
Ɍɚɛɥɢɰɚ 5.4 - Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 
Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ 

ɩɨ ɬɨɤɭ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

I2/Iɧ, ɨ.ɟ 

1,0 0,6 0,5 0,4 0,3 0,2 0,12 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ, ɫ 30 83 120 188 333 750 1531 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
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Ɋɢɫɭɧɨɤ 5.4 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

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

 
ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 

ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: tɆɂɇ. = 0,5 ɫ, tɆȺɄɋ. = 1531 ɫ. 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɧɚɝɪɟɜɚ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɩɨ 

ɥɢɧɟɣɧɨɦɭ ɡɚɤɨɧɭ ɢ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ 
ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. ɉɪɢ ɷɬɨɦ ɩɪɨɦɟɠɭɬɨɤ 
ɜɪɟɦɟɧɢ, ɡɚ ɤɨɬɨɪɵɣ ɩɟɪɟɝɪɟɜ ɝɟɧɟɪɚɬɨɪɚ ɫɧɢɠɚɟɬɫɹ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨ 
ɞɨɩɭɫɬɢɦɨɣ ɜɟɥɢɱɢɧɵ ɞɨ 0,135 ɨɬ ɷɬɨɣ ɜɟɥɢɱɢɧɵ, ɭɫɥɨɜɧɨ ɧɚɡɵɜɚɟɬɫɹ ɜɪɟɦɟɧɟɦ 
«ɩɨɥɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ» (Iɨɯɥ). ɗɬɨɬ ɩɚɪɚɦɟɬɪ ɜɵɫɬɚɜɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ ɭɤɚɡɚɧɢɹɦ 
ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ  

 ʝܶʤʚ = ஺ሺூమ ˇˎ.ˇˑ˒.∗ ሻమ,                                                                                        (5.49) 

 
ɝɞɟ ܫଶ ˇˎ.ˇˑ˒.∗  - ɞɥɢɬɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, 

ɨ.ɟ., (ܫଶ ˇˎ.ˇˑ˒.∗ = ∗ଶܫ = Ͳ,ͳͶ ˑ. ˈ. ). 
 
ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɭɫɬɚɜɤɚ ɜɪɟɦɟɧɢ ɩɨɥɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɛɭɞɟɬ ɪɚɜɧɚ 1531 
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               4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ሺܫଶʝʡʠሻ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ 
ɢ ɹɜɥɹɟɬɫɹ ɡɚɳɢɬɨɣ ɨɬ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ. 

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

ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
2. ɂɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ 

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

ɡɚɳɢɬɚɦɢ BJI. 
 

ɉɨ ɩɟɪɜɨɦɭ ɭɫɥɨɜɢɸ: ɜɵɛɨɪ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɤɪɢɜɨɣ 
ɩɪɟɞɟɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ 
ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ ɥɢɧɢɣ 110 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ 
ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ. 

.ଶʠ.ʖ∗ܫ  ൑ ூమʛʗʜሺమሻʙʦ ;                                                                                              (5.50) 

 
ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱёɬ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: 
 ܵ˄˃ˊ. = ͶͶ,͹ͳ ʛʑʏ; ˄ܷ˃ˊ.ଵ = ͳͲ,ͷ ˍʑ; 
 ˄ܷ˃ˊ.ଶ = ͳʹͳ ˍʑ; 
ଵ.ˊ˃˄ܫ  = ௌ˄˃ˊ√ଷ∙௎˄˃ˊ.భ;                                                                                            (5.51) 

ଵ.ˊ˃˄ܫ  = ସସ,଻ଵ∙ଵ଴య√ଷ∙ଵ଴,ହ = ʹͶͷͺ ʏ; 

ଶ.ˊ˃˄ܫ  = ௌ˄˃ˊ√ଷ∙௎˄˃ˊ.మ;                                                                                            (5.52) 

ଶ.ˊ˃˄ܫ  = ସସ,଻ଵ∙ଵ଴య√ଷ∙ଵଶଵ = ʹͳ͵ ʏ; 

 ˆܺˈː.˄˃ˊ.∗ = ܺௗ ′′ ∙ ௎ːˑˏమௌːˑˏ ∙ ௌ˄˃ˊ.௎˄˃ˊ.భమ ;                                                                           (5.53) 

 ˆܺˈː.˄˃ˊ.∗ = Ͳ,͵͵ ∙ ଵ଴,ହమସସ,଻ଵ ∙ ସସ,଻ଵଵ଴,ହమ = Ͳ,͵͵ ˑ. ˈ.; 
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˕ܺ˓−˓˃.˄˃ˊ.∗ = ௎ˍ%ଵ଴଴ ∙ ௎ːˑˏమௌːˑˏ ∙ ௌ˄˃ˊ.௎˄˃ˊ.మమ ;                                                                      (5.54) 

 ˕ܺ˓−˓˃.˄˃ˊ.∗ = ଵ଴,ହଵ଴଴ ∙ ଵଶଵమ଺ଷ ∙ ସସ,଻ଵଵଶଵమ = Ͳ,Ͳ͹ͷ ˑ. ˈ.; 
 ܺଶ ˄˃ˊ.∗ = Xଶ ∙ ௎ːˑˏమௌːˑˏ ∙ ௌ˄˃ˊ.௎˄˃ˊ.భమ ;                                                                              (5.55) 

 ܺଶ ˄˃ˊ.∗ = Ͳ,ͳͺ ∙ ଵ଴,ହమସ଻ ∙ ସ଻ଵ଴,ହమ = Ͳ,ͳͺ ˑ. ˈ.; 
ˑ.˒.∗ሺଶሻ.ˊ.ˍܫ  = ா∗ቀ௑ˆˈː.˄˃ˊ.∗ +௑˕˓−˓˃.˄˃ˊ.∗ ቁ+ቀ௑మ ˄˃ˊ.∗ +௑˕˓−˓˃.˄˃ˊ.∗ ቁ;                                               (5.56) 

ˑ.˒.∗ሺଶሻ.ˊ.ˍܫ  = ଵሺ଴,ଷଷ+଴,଴଻ହሻ+ሺ଴,ଵ଼+଴,଴଻ହሻ = ͳ,ͷʹ ˑ. ˈ.; 
 
ɉɟɪɟɜɟɞɟɦ ɜ ɢɦɟɧɨɜɚɧɧɵɟ ɟɞɢɧɢɰɵ: 
.ˑ.˒.ሺଶሻ ː.ː.ˊ.ˍܫ  = ˑ.˒.∗ሺଶሻ.ˊ.ˍܫ ∙  ଵ;                                                                                (5.57).ˊ˃˄ܫ
.ˑ.˒.ሺଶሻ ː.ː.ˊ.ˍܫ  = ͳ,ͷʹ ∙ ʹͶͷͺ = ͵͹͵͸ ʏ; 
 
Ⱦɚɥɟɟ ɩɪɢɜɟɞёɦ ɬɨɤ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: 
.ଶ ˍ.ˊ.ˑ.˒.ሺଶሻ ː.ːܫ  = ூˍ.ˊ.ˑ.˒.ሺమሻ ː.ː.௞˕˕ ;                                                                                          (5.58) 

.ଶ ˍ.ˊ.ˑ.˒.ሺଶሻ ː.ːܫ  = ଷ଻ଷ଺ଷ଴଴଴/ହ = ͸,ʹ͵ ʏ; 

 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɤɚɡɚɧɢɹɦɢ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 

ɩɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɨɬɫɟɱɤɢ ɢɡ ɞɢɚɩɚɡɨɧɚ ሺͲ,ͷ − Ͳ,ͺሻ ∙  ሺ̂ଶሻ. ɉɪɢ ɷɬɨɦܫ
ɤɨɷɮɮɢɰɢɟɧɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ Ʉɱ > 1,2. ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ Ͳ,ͺ ∙  ሺ̂ଶሻ, ɬ.ɟ, 0,55ܫ
ɨ.ɟ.: 

.ଶ ʠ.ʖܫ  = Ͳ,ͺ ∙ Ͷ,ͳ = ͵,ʹͺ ʏ. 
 
Ⱦɚɥɟɟ ɩɪɨɜɨɞɢɦ ɩɪɨɜɟɪɤɭ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ: 
 ʙʦ = ூమ ˍ.ˊ.ˑ.˒.ሺమሻ ː.ː.ூమ ʠ.ʖ. ൒ ͳ,ʹ;                                                                                      (5.59) 

 ʙʦ = ଺,ଶଷଷ,ଶ଼ = ͳ,ͻ > ͳ,ʹ. 
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ɉɨ ɬɪɟɬɶɟɦɭ ɭɫɥɨɜɢɸ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 

ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫ ɪɟɡɟɪɜɧɵɦɢ ɡɚɳɢɬɚɦɢ ɥɢɧɢɢ. ȼ ɫɜɹɡɢ ɫ 
ɨɬɫɭɬɫɬɜɢɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɩɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ 
ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ ܫଶ ʠ.ʖ. = Ͳ,ͺ ˑ. ˈ. 

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

 
5.3.6 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ (I1) 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

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

 
1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 

ɩɪɢ ɭɜɟɥɟɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɞɟɣɫɬɜɭɸɳɢɣ ɜ 
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 

 
ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
.ଵ ʠʗʒʜܫ  = ௄ʜ∙ூሺ̂భሻ௄ʑ ,                                                                                           (5.60) 

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

.ଵ ʠʗʒʜܫ  = ଵ,଴ହ∙ଶସହ଼଴,ଽ଼ = ʹ͸͵͵,͸ ʏ. 

 
ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢɜɟɞёɧɧɚɹ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: 
ଵ ʠʗʒʜ.ሺଶሻܫ  = ூభ ʠʗʒʜ.௞˕˕ ;                                                                                           (5.61) 

ଵ ʠʗʒʜ.ሺଶሻܫ  = ଶ଺ଷଷ,଺ଷ଴଴଴ ହ⁄ = Ͷ,͵ͻ ʏ. 

 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: 
∗.ଵ ʠʗʒʜܫ  = ூభ ʠʗʒʜ.ሺమሻூሺ̂మሻ ;                                                                                           (5.62) 
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∗.ଵ ʠʗʒʜܫ = ସ,ଷଽସ,ଵ = ͳ,Ͳ͹ ˑ. ˈ.  
 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

 
ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
.ଵ ʞʢʠʙܫ  = ௄ʜ∙ூሺ̂భሻ௄˅ ;                                                                                           (5.63) 

.ଵ ʞʢʠʙܫ  = ଵ,଴଼∙ଶସହ଼଴,ଽ଼ = ʹ͹Ͳͺ,ͺ ʏ; 

 
ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɩɪɢɜɟɞёɧɧɚɹ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɬɨɤɚ: 
ଵ ʞʢʠʙ.ሺଶሻܫ  = ூభ ʞʢʠʙ.௞˕˕ ;                                                                                           (5.64) 

ଵ ʞʢʠʙ.ሺଶሻܫ  = ଶ଻଴଼,଼ଷ଴଴଴ ହ⁄ = Ͷ,ͷʹ ʏ. 

 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: 
∗.ଵ ʞʢʠʙܫ  = ூభ ʞʢʠʙ.ሺమሻூሺ̂మሻ ;                                                                                           (5.65) 

∗.ଵ ʞʢʠʙܫ  = ସ,ହଶସ,ଵ = ͳ,ͳͲ ˑ. ˈ.  
 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 
 
ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.5: 
 

Ɍɚɛɥɢɰɚ 5.5 - ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 
ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 

Ʉɪɚɬɫɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ࡵ ⁄ʜࡵ , ɨ.ɟ. 1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 2,2 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ, ɫ 3600 1200 450 340 280 160 80 3 1 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.5. 
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Ɋɢɫɭɧɨɤ 5.5 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ  

ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ I1 
 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 

ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. ɍɫɬɚɜɤɚ ɜɵɞɟɪɠɤɢ 
ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɚɸɳɟɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,5 ɫ. 

 
4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɫɟɱɤɢ: 
ଵ ʡʝܫ  = ௄ʜ∙ூሺ̂భሻ௄ʑ ଵ ʡʝܫ (5.66)                                                                                               ; = ଵ,ଶ∙ଶସହ଼଴,ଽ଼ = ͵ͲͲͻ,ͺ ʏ. 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ ɩɪɢɜɟɞёɧɧɚɹ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɬɨɤɚ: 
ଵ ʡʝሺଶሻܫ  = ூభ ʡʝ௞˕˕ ;                                                                                                  (5.67) 

ଵ ʡʝሺଶሻܫ  = ଷ଴଴ଽ,଼ଷ଴଴଴ ହ⁄ = ͷ,Ͳʹ ʏ. 

 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: 
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∗ଵ ʡʝܫ = ூభ ʡʝሺమሻூሺ̂మሻ ;                                                                                                  (5.68) 

∗ଵ ʡʝܫ  = ହ,଴ଶସ,ଵ = ͳ,ʹʹ ˑ. ˈ.  
 
ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɨɜɟɪɹɟɬɫɹ ɩɪɢ ɬɪɟɯɮɚɡɧɨɦ ɄɁ ɧɚ ɲɢɧɚɯ ȼɇ 

ɛɥɨɤɚ ɜ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɪɟɠɢɦɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ: 
ሺଷሻ∗.ˊ.ˍܫ  = ா∗௑ˆˈː.˄˃ˊ.∗ +௑˕˓−˓˃.˄˃ˊ.∗ ;                                                                               (5.69) 

ሺଷሻ∗.ˊ.ˍܫ  = ଵ଴,ଷଷ+଴,଴଻ହ = ʹ,Ͷ͹ ˑ. ˈ; 

 ʙ˚ = ூˍ.ˊ.∗ሺయሻூభ ʡʝ∗ ൒ ͳ,ʹ;                                                                                           (5.70) 

 ʙ˚ = ଶ,ସ଻ଵ,ଶଶ = ʹ,Ͳ͵ > ͳ,ʹ. 

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ʒܷ <. 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
 ʠܷʟ = ଴,଺଼∙௎ːˑˏ.ˆʙʑ∙ʙʡʜ = ଴,଺଼∙ଵ଴ହ଴଴ଵ,଴ଷ∙ଵ଴ହ = ͸͸,Ͳʹ ʑ.                                                     (5.71) 

 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɒɋȼ 110 

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

 
5.3.7 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (Z1<), (Z2<) 
 
Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 

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

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

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

ɋɨɝɥɚɫɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɧɚ ɲɢɧɚɯ 110 ɤȼ Ƚɗɋ 
ɨɞɧɨɝɨ ɛɥɨɤɚ. Z1, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 110 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
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ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 110 ɤȼ ɑɢɪɤɚɬɫɤɨɣ Ƚɗɋ: 
 ܼଵ ൑ Ͳ,ͺ ∙ ܼʡ + ଴,଼ʙʡ ∙ ܼଵʚ′ ;                                                                              (5.72) 

 
ɝɞɟ KɌ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɨɤɨɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ 
ɩɚɪɚɥɥɟɥɶɧɵ; 

ZɌ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ ɫɬɨɪɨɧɵ 
110 ɤȼ: 

 ܼʡ = ଴,ଵ଴ହ∙ଵଶଵ଺ଷ ଶ = ʹͶ,Ͷ ʝˏ; 

 ܼଵʚ = ଶݎ√ + ଶݔ = √ሺͳ͸,ʹሻଶ + ሺͶͳ,͵ሻଶ = ͶͶ,͵͸ ʝˏ; 
 ܼଵ ൑ Ͳ,ͺ ∙ ʹͶ,Ͷ + ଴,ସ଼ ∙ ͶͶ,͵͸ = ʹͺ,͵ͻ ʝˏ. 

 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 

ɝɟɧɟɪɚɬɨɪɚ: 
 ܼଵ∗ ൑ Ͳ,ͺ ∙ Ͳ,ͳͲͷ ∙ ସସ,଻ଵ଺ଷ ͳ + ଴,ସ଼ ∙ ସସ,଻ଵଵଶଵమ ∙ ͶͶ,͵͸ = Ͳ,Ͳͺ͹ ˑ. ˈ.  
 ܼଵ ɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଵ = ܼଵ∗ ∙ ܼ˄˃ˊ.,                                                                                             (5.73) 

ɝɞɟ ܼ˄˃ˊ. = ௎ːˑˏ.ˆమௌːˑˏ = ଵ଴,ହమସସ,଻ଵ = ʹ,Ͷ͹ ʝˏ; 

 ܼଵ = Ͳ,Ͳͺ͹ ∙ ʹ,Ͷ͹ = Ͳ,ʹʹ ʝˏ. 
 
ɍɫɬɚɜɤɚ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ܼଵʠʖ = ܼଵ ∙ ʙ˕˕ʙ˕ː;                                                                                             (5.74) 

 ܼଵʠʖ = Ͳ,ʹʹ ∙ ଷ଴଴଴ ହ⁄ଵ଴ହ଴଴ ଵ଴଴⁄ = ͳ,ʹ͸ ʝˏ. 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: ܼଵʠʖ = ͳ,ʹ͸ ʝˏ. 
 
2) Ɏɭɧɤɰɢɹ ∆ܼ ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 

ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ɍɫɬɚɜɤɚ ɮɭɧɤɰɢɢ ∆ܼ, ɜ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɩɪɢɧɢɦɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ, 
ɪɚɫɫɱɢɬɚɧɧɵɯ ɪɚɧɟɟ, ∆ܼ = ͵Ͳ − ͷͲ ʝˏ ˔ˈˍ⁄ . 
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ɉɟɪɜɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 1,0 
ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɢ 
ɫɛɪɨɫ ȺɊɁ. 

 
3) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 

ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ. 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ = ௎ːˑˏ.ˆ√ଷ∙ூሺ̂భሻ,                                                                                             (5.75) 

 ܼʜʏʒʟ = ଵ଴ହ଴଴√ଷ∙ଶସହ଼ = ʹ,Ͷ͹ ʝˏ. 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜɨ ɜɬɨɪɢɱɧɵɯ ɨɦɚɯ: 
 ܼʜʏʒʟሺଶሻ = ܼʜʏʒʟ ∙ ʙ˕˕ʙ˕ː                                                                                      (5.76) 

 ܼʜʏʒʟሺଶሻ = ʹ,Ͷ͹ ∙ ଷ଴଴଴ ହ⁄ଵ଴ହ଴଴ ଵ଴଴⁄ = ͳͶ,ͳͳ ʝˏ. 

 
ɋ ɭɱɟɬɨɦ ɧɚɫɵɳɟɧɢɹ ɦɚɲɢɧɵ ɜɟɥɢɱɢɧɚ ɬɨɤɚ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɜ ɪɟɠɢɦɟ 

ɮɨɪɫɢɪɨɜɤɢ ɫɨɫɬɚɜɢɬ: 
̠∗ܫ  = ூ˗ூ˓.ːˑˏሺభሻ                                                                                                       (5.77) 

̠∗ܫ  = ଵ଼ହ଴ଽଷ଴ = ͳ,ͻͻ ˑ. ˈ.  
 
ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ.ʣ∗ = ଴,ଽହ∙௎ːˑˏ.ˆ∗ூ∗̠ ;                                                                                     (5.78) 

 ܼʜʏʒʟ.ʣ∗ = ଴,ଽହ∙ଵଵ,ଽଽ = Ͳ,Ͷͺ ˑ. ˈ.  
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɜɨ ɜɬɨɪɢɱɧɵɯ ɨɦɚɯ: 
 ܼʜʏʒʟ.ʣଶ = ܼʜʏʒʟ.ʣ∗ ∙ ܼ˄˃ˊ. ∙ ʙ˕˕ʙ˕ː;                                                                      (5.79) 

 ܼʜʏʒʟ.ʣଶ = Ͳ,Ͷͺ ∙ ʹ,Ͷ͹ ∙ ଷ଴଴଴ ହ⁄ଵ଴ହ଴଴ ଵ଴଴⁄ = ͸,͹ͺ ʝˏ. 
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ʜʏʒʟ.ʣ߮ݏ݋ܿ  = ௖௢௦𝜑ˆ଴,ଽହ∙ூ∗̠ ;                                                                                    (5.80) 

ʜʏʒʟ.ʣ߮ݏ݋ܿ  = ଴,଼ହ଴,ଽହ∙ଵ,ଽଽ = Ͳ,Ͷͷ. 

 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ ߮ʜʏʒʟ.ʣ = ͸͵,ʹ͸°. 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɪɚɜɟɧ ߮ʜʏʒʟ.ʜ = ͵ͳ,͹ͻ°. 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 ܼଶ∗ = ௓ʜʏʒʟ.ʣ∗ʙʜ ;                                                                                                  (5.81) 

 ܼଶ∗ = ଴,ସ଼ଵ,ଶ = Ͳ,Ͷ ˑ. ˈ.  
 ܼଶ ɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଶ = ܼଶ∗ ∙ ܼ˄˃ˊ.;                                                                                             (5.82) 
 ܼଶ = Ͳ,Ͷ ∙ ʹ,Ͷ͹ = Ͳ,ͻͻ ʝˏ.  
 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɫɨɫɬɚɜɢɬ: 
 ܼଶʠʖ = ܼଶ ∙ ʙ˕˕ʙ˕ː;                                                                                             (5.83) 

 ܼଶʠʖ = Ͳ,ͻͻ ∙ ଷ଴଴଴ ହ⁄ଵ଴ହ଴଴ ଵ଴଴⁄ = ͷ,͸͸ ʝˏ. 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: ܼଶʠʖ = ͷ,͸͸ ʝˏ. 
 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 20%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼʠʛଵ = Ͳ,ʹͷ ʝˏ, ܼʠʛଶ = ͳ,ͳ͵ ʝˏ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ 

ɧɚɢɛɨɥɶɲɟɣ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ 
ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 7,5 ɫ – ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 
110 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɹ ɝɟɧɟɪɚɬɨɪɚ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ Ƚ.3 (ɉɪɢɥɨɠɟɧɢɟ Ƚ) 



 
 

5.3.8 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

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

 
1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 

ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɜ 
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ.  

 
ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢɜɟɞёɧɧɚɹ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: 
ʟ.ʠʗʒʜ.ሺଶሻܫ  = ʙʜ∙ூ˓.ːˑˏሺమሻ௄ʑ ,                                                                                         (5.84) 

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

ʟ.ʠʗʒʜ.ሺଶሻܫ  = ଵ,଴ହ∙଴,଼଺଴,ଽ଼ = Ͳ,ͻʹ ʏ. 

 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵ ɟɞɢɧɢɰɚɯ: 
∗.ʟ.ʠʗʒʜܫ  = ூʟ.ʠʗʒʜ.ሺమሻூ˓.ːˑˏሺమሻ ;                                                                                           (5.85) 

∗.ʟ.ʠʗʒʜܫ  = ଴,ଽଶ଴,଼଺ = ͳ,Ͳ͹ ˑ. ˈ.  
 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

 
ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɩɪɢɜɟɞёɧɧɚɹ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɬɨɤɚ: 
ʟ.ʞʢʠʙ.ሺଶሻܫ  = ʙʜ∙ூˇ.ˇ.˓ˑ˕.ሺమሻ௄ʑ ;                                                                                       (5.86) 

ʟ.ʞʢʠʙ.ሺଶሻܫ  = ଵ,଴଼∙଴,ଽସ଴,ଽ଼ = ͳ,ͲͶ ʏ. 
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 ʑ ˑ˕ːˑ˔ˋ˕ˈˎ˟ː˞˘ ˈˇˋːˋ˙˃˘: 
∗.ʟ.ʞʢʠʙܫ  = ூʟ.ʞʢʠʙ.ሺమሻூ˓.ːˑˏሺమሻ ;                                                                                           (5.87) 

∗.ʟ.ʞʢʠʙܫ  = ଵ,଴ସ଴,଼଺ = ͳ,ʹͳ ˑ. ˈ.  
 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ (ɬɚɛɥɢɰɚ 5.3), ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
Ɍɚɛɥɢɰɚ 5.6 - ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ ࡵ ⁄ʜࡵ , ɨ.ɟ. 

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 5.7 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ 

ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 
4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ.  
 
ɍɫɬɚɜɤɚ ɌɈ ɩɪɢɜɟɞёɧɧɚɹ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: 
ʟ.ʡʝሺଶሻܫ  = ூ∗̠ ∙ʙʜ∙ூ˓.ːˑˏሺమሻ௄ʑ  ;                                                                                                   ሺͷ.ͺͺሻ         
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ʟ.ʡʝሺଶሻܫ = ଶ,ହ∙ଵ,ଵ∙଴,଼଺଴,ଽ଼ = ʹ,Ͷͳ ʏ. 

 ʑ ˑ˕ːˑ˔ˋ˕ˈˎ˟ː˞˘ ˈˇˋːˋ˙˃˘: 
∗ʟ.ʡʝܫ  = ூʟ.ʡ.ʝ.ሺమሻூ˓.ːˑˏሺమሻ  ;                                                                                                           ሺͷ.ͺͻሻ          

∗ʟ.ʡʝܫ  = ଶ,ସଵ଴,଼଺ = ʹ,ͺ ˑ. ˈ.  
 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ 

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

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

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

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

ɍɫɬɚɜɤɢ Ɇɉ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɡɚɳɢɬ ɫɜɟɞɟɧɵ ɜ [Ƚ, ɬɚɛɥɢɰɚ Ƚ.1]. Ɇɚɬɪɢɰɚ 
ɨɬɤɥɸɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ [Ƚ, ɬɚɛɥɢɰɚ Ƚ.2]. 
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6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 
6.1 ɇɚɡɧɚɱɟɧɢɟ ɤɥɚɫɫɚ ȽɌɋ  
 
1. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɫɨɬɵ ɢ ɬɢɩɚ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɣ ɧɚɡɧɚɱɟɧ III ɤɥɚɫɫ 

ȽɌɋ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 1.1 [2]. ȼɵɫɨɬɚ Ͷʹ͹,ͲͲ − ͵ͺ͹,ͲͲ = ͶͲ,ͲͲ ˏ; 
ɝɪɭɧɬ ɨɫɧɨɜɚɧɢɹ ɫɤɚɥɶɧɵɣ.  

2. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɡɧɚɱɟɧɢɹ ɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɡɧɚɱɟɧ III  
ɤɥɚɫɫ ȽɌɋ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 1.2 [2]. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ 152 
Ɇȼɬ. 

3. ȼ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɨɡɦɨɠɧɨɣ ɚɜɚɪɢɢ ɱɢɫɥɨ ɥɸɞɟɣ, ɭɫɥɨɜɢɹ 
ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɤɨɬɨɪɵɯ ɦɨɝɭɬ ɛɵɬɶ ɧɚɪɭɲɟɧɵ ɫɨɫɬɚɜɢɬ ɛɨɥɟɟ 2000.  
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 1.4 [2] ɧɚɡɧɚɱɟɧ II  ɤɥɚɫɫ ȽɌɋ. 

ɂɬɨɝ: ɧɚɡɧɚɱɟɧ II  ɤɥɚɫɫ ȽɌɋ.  

6.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ  

6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 

6.2.1.1 Ƚɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ 
 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɜɵɱɢɫɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ:  
 ∇ʒʒʞ = ∇ʜʞʢ + ℎ௦ = Ͷʹ͹,ͲͲ + ͳ,͹ͻ ≈ Ͷʹͺ,͹ͻ = Ͷʹͺ,ͺͲ ˏ,                    (6.1)          
 

ɝɞɟ ℎ௦ - ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɭɪɨɜɧɟɦ ɜ 
ɜɟɪɯɧɟɦ ɛɶɟɮɟ.  

 ℎ௦ = ℎ௥௨௡ଵ% + ∆ℎ௦௘௧ + ܽ = ͳ,Ͳͻ + Ͳ,ͲͲͳ + Ͳ,͹ = ͳ,͹ͻ ˏ,                           (6.2)         
 

ɝɞɟ ℎ௥௨௡ଵ% - ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɪɚɫɱёɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1% ɧɚ ɨɬɤɨɫ 
ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ;           ∆ℎ௦௘௧ - ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;           ܽ = Ͳ,͹ ˏ - ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ.  

ɗɥɟɦɟɧɬɵ ɜɟɬɪɨɜɵɯ ɜɨɥɧ ɢ ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɨɩɪɟɞɟɥɟɧɵ  
ɫɨɝɥɚɫɧɨ [3]. ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɪɚɫɫɱɢɬɚɧɚ ɩɨ ɮɨɪɦɭɥɟ:  

 ∆ℎ௦௘௧ = ݇௪ ∙ ௏ೢమ∙௅௚∙ௗ ∙ cos ߙ = ͳ,ʹ ∙ ͳͲ−଺ ∙ ଵ଴మ∙ଵହ଻଴ଽ,଼ଵ∙ଶ଴ ∙ cos Ͳ = Ͳ,ͲͲͳ ˏ,               (6.3) 
 

ɝɞɟ ݇௪ = ͳ,ʹ ∙ ͳͲ−଺ - ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɋɉ [3, ɉɪɢɥɨɠɟɧɢɟ Ȼ]; 
        ௪ܸ = ͳͲ ˏ/˔ - ɪɚɫɱёɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ ɜɵɫɨɬɟ 10 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɜɨɞɵ;        ܮ = ͳͷ͹Ͳ ˏ - ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ;         ߙ = Ͳ - ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ;  
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         ݀ - ɭɫɥɨɜɧɚɹ ɪɚɫɱёɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɜ ɭɫɥɨɜɢɹɯ 
ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɚ:  

 ݀ = ∇ʜʞʢ−∇ʓʜʏଶ = ସଶ଻,଴଴−ଷ଼଻,଴଴ଶ = ʹͲ,Ͳ ˏ,                                                            (6.4) 

 
ȼɵɱɢɫɥɟɧɵ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ:  
 ௚௅௏ೢమ = ଽ,଼ଵ∙ଵହ଻଴ଵ଴మ = ͳͷͶ,Ͳʹ.                                                                                          (6.5)          

 ௚௧௏ೢ = ଽ,଼ଵ∙ଶଵ଺଴଴ଵ଴ = ʹͳͳͻͲ.                                                                                          (6.6)         

 
ɝɞɟ ݐ = ͸ ˚ = ʹͳ͸ͲͲ ܿ.  

ɂɡ ɝɪɚɮɢɤɚ [3, ɉɪɢɥɨɠɟɧɢɟ Ⱥ, ɪɢɫ. Ⱥ.1] ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ ɩɨ 
ɡɧɚɱɟɧɢɹɦ ௚௅௏ೢమ ɢ ௚௧௏ೢ  ɨɩɪɟɞɟɥɟɧɵ ɩɚɪɚɦɟɬɪɵ:  

 
Ɋɢɫɭɧɨɤ 2.1 - Ƚɪɚɮɢɤɢ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ (2.5 ɢ 2.6) 

 

Ⱦɥɹ ௚௅௏ೢమ = ͳͷͶ,Ͳʹ              
௚ℎ௏ೢమ = Ͳ,Ͳʹʹ;              

௚்௏ೢ = ͳ,ͺ. 

 

Ⱦɥɹ ௚்௏ೢ = ʹͳͳͻͲ               
௚ℎ௏ೢమ = Ͳ,ͳͲͲ;                

௚்௏ೢ = Ͷ,͸. 

ɋɪɟɞɧɢɣ ɩɟɪɢɨɞ ɢ ɫɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɥɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ:  
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ܶ = ͳ,͹ ௏ೢ௚ = ͳ,ͺ ∙ ଵ଴ଽ,଼ଵ = ͳ,ͺ͵ ɫ.  
 ℎ = Ͳ,Ͳʹʹ ௏ೢమ௚ = Ͳ,Ͳʹʹ ∙ ଵ଴మଽ,଼ଵ = Ͳ,ʹʹ ɦ.  

 
ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ:  
ௗߣ  = ௚்మଶగ = ଽ,଼ଵ∙ଵ,଼ଷమଶ∙ଷ,ଵସ = ͷ,ʹ͸ ˏ.                                                                               (6.7) 

 
ɉɪɨɜɟɪɹɟɬɫɹ ɭɫɥɨɜɢɟ ݀ > Ͳ,ͷߣௗ, ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɬɚɤ ɤɚɤ  ʹͲ,Ͳ > ͷ,ʹ͸ ∙ Ͳ,ͷ = ʹ,͸͵.  
ȼɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ:  
 ℎଵ% = ℎ ∙ ݇𝑖 = Ͳ,ʹʹ ∙ ʹ,ͳ = Ͳ,Ͷ͹ ˏ,                                                                      (6.8) 
 

ɝɞɟ ݇𝑖 - ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [3, ɉɪɢɥɨɠɟɧɢɟ Ⱥ, ɪɢɫ. Ⱥ.2].  
ȼɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɨɬɤɨɫ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɞɥɹ 

ɮɪɨɧɬɚɥɶɧɨ ɩɨɞɯɨɞɹɳɢɯ ɜɨɥɧ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ:  
 ℎ௥௨௡ଵ% = ݇௥݇௣݇௦௣݇௥௨௡ℎଵ% = ͳ ∙ Ͳ,ͻ ∙ ͳ,ͳ ∙ ʹ,͵͵ ∙ Ͳ,Ͷ͹ = ͳ,Ͳͻ ˏ,               (6.9)   

 
ɝɞɟ ݇௥ = ͳ, ݇௣ = Ͳ,ͻ - ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɨɬɤɨɫɚ, 
ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ ɋɉ [3, ɉɪɢɥɨɠɟɧɢɟ Ⱦ, ɬɚɛɥ. Ⱦ.1];         ݇௦௣ = ͳ,ͳ - ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ [3, ɉɪɢɥɨɠɟɧɢɟ Ⱦ, ɬɚɛɥ. Ⱦ.2];         ݇௥௨௡ = ʹ,͵͵ - ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɚɦ [3, ɉɪɢɥɨɠɟɧɢɟ Ⱦ, 

ɪɢɫ. Ⱦ.1] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɨɝɨɫɬɢ ɜɨɥɧɵ ఒ೏ℎభ% = ହ,ଶ଺଴,ସ଻ = ͳͳ,ͳ͸ ɧɚ ɝɥɭɛɨɤɨɣ 
ɜɨɞɟ. 

 

6.2.1.2 Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ 
 

Ⱦɥɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ 
ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ:  

 ∇ʒʐʞ = ∇ʜʞʢ + ℎଵ% + ∆ℎ௦௘௧ + ܽ = Ͷʹ͹,ͲͲ + Ͳ,Ͷ͹ + Ͳ,ͲͲͳ + Ͳ,͹ ≈            ≈ Ͷʹͺ,ͳ͹ = Ͷʹͺ,ʹͲ,                                                                                              (6.10)          
  
ɝɞɟ ܽ = Ͳ,͹ ˏ  - ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ.  
 

6.2.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ  
ɉɨ ɤɪɢɜɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬɦɟɬɤɢ ɇȻ ɨɬ ɪɚɫɯɨɞɚ ɨɩɪɟɞɟɥɟɧɵ ɨɬɦɟɬɤɢ ɇȻ 

ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɩɨɜɟɪɨɱɧɨɦ ɫɥɭɱɚɹɯ (ɪɢɫɭɧɨɤ 6.1). ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɧɚɡɧɚɱɟɧɧɵɦ ɤɥɚɫɫɨɦ ȽɌɋ: ɨɫɧɨɜɧɨɣ ɫɥɭɱɚɣ - 1 %, ɩɨɜɟɪɨɱɧɵɣ - 0,1 %.  
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ɉɪɢ ɪɚɫɯɨɞɟ ܳˏ˃ˍ˔.˓˃˔˚ˑ˔ː = ͸ʹͲ ˏଷ ˔⁄  ɨɬɦɟɬɤɚ ∇ʢʜʐ = ͵ͻ͵,ͺͷ. 
ɉɪɢ ɪɚɫɯɨɞɟ ܳˏ˃ˍ˔.˓˃˔˚˒ˑ˅ = ͻ͵Ͳ ˏ͵ ˔⁄  ɨɬɦɟɬɤɚ  ∇ʢʜʐ = ͵ͻ͸,ʹ͸. 

 
Ɋɢɫɭɧɨɤ 2.1 - Ɉɬɦɟɬɤɢ ∇ʜʐ ɩɪɢ ɨɫɧɨɜɧɨɣ ɢ ɩɨɜɟɪɨɱɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɹɯ 

 

6.2.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ  
 

ɇɚɩɨɪ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɩɪɢ ɨɫɧɨɜɧɨɦ ɪɚɫɱёɬɧɨɦ ɫɥɭɱɚɟ:  
ˑ˔ːܪ  = ∇ʜʞʢ − ∇ʜʐ(ܳˏ˃ˍ˔.˓˃˔˚ˑ˔ː ) = Ͷʹ͹,ͲͲ − ͵ͻ͵,ͺͷ = ͵͵,ͳͷ ˏ.            (6.11) 
 
ɉɚɜɨɞɨɤ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɩɭɳɟɧ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ, ɬɚɤ ɤɚɤ ܪˑ˔ː >   .௠̞𝑖௡ܪ
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɨɞɢɧ ɝɢɞɪɨɚɝɪɟɝɚɬ ɩɪɢ ɨɫɧɨɜɧɨɦ ɪɚɫɱёɬɧɨɦ ɫɥɭɱɚɟ:  
 ܳˆ˃ˑ̝ ː = ேˆ˃[ˍʑ˕]ଽ,଼ଵ∙ሺுˑ˔ː−∆ℎሻ∙ఎ = ଷ଼∙ଵ଴యଽ,଼ଵ∙ሺଷଷ,ଵହ−଴,ସሻ∙଴,ଽଵ଴ = ͳ͵Ͳ ˏଷ/˔.                             (6.12)          

 
ɋɨɝɥɚɫɧɨ ɋɉ [4] ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɩɭɫɤɟ 

ɪɚɫɱёɬɧɵɯ ɪɚɫɯɨɞɨɜ – ݉, ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɟɟ ሺ݊ − ͳሻ ɩɪɢ ɱɢɫɥɟ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ ݊ ൑ ͸. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ݉ = Ͷ − ͳ = ͵.  
 ܳʒЭʠˑ˔ː = ܳˆ˃ˑ̝ ː ∙ ݉ = ͳ͵Ͳ ∙ ͵ = ͵ͻͲ ˏଷ/˔.                                                           (6.13)          

 
Ɋɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɞɥɹ ɨɫɧɨɜɧɨɝɨ 

ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ ɫɨɫɬɚɜɥɹɟɬ: 
 ܳ˓˃˔˚ˑ˔ː = ܳˏ˃ˍ˔.˓˃˔˚ˑ˔ː − ܳʒЭʠˑ˔ː − ܳ˔,                                                                           (6.14)          
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ɝɞɟ ܳ˔ = ௏˒ +௏˒ ˓்̝ ˓ = ሺଶ,ଷ଺+଴,ହସሻ∙ଵ଴9ଵ଼ଵସସ଴଴଴ = ͳ͸Ͳ ˏଷ/˔;        ܳˏ˃ˍ˔.˓˃˔˚ˑ˔ː = ͸ʹͲ ˏଷ/˔ - ɪɚɫɱёɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɨɫɧɨɜɧɨɝɨ 
ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ.  
 ܳ˓˃˔˚ˑ˔ː = ͸ʹͲ − ͵ͻͲ − ͳ͸Ͳ = ͹Ͳ ˏଷ/˔.     

 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ:  
ܤ  = ொ˓˃˔˚ˑ˔ː௤˅ = ଻଴ସଶ,଼ = ͳ,͸ ˏ,                                                                                        (6.15) 

 
ɝɞɟ ݍ˅ - ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ, ɪɚɜɧɵɣ:  

˅ݍ  = ͳ,ʹͷ ∙ ˓ݍ = ͳ,ʹͷ ∙ ͵Ͷ,͵ = Ͷʹ,ͺ ˏଷ/˔.                                                       (6.16)          
 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ:  
˓ݍ  = [߭ℎ] ∙ ℎʜʐ = ͷ ∙ ͸,ͺͷ = ͵Ͷ,͵ ˏଷ/˔,                                                          ሺ͸.ͳ͹ሻ          

 
Ƚɞɟ [߭ℎ] = ͷ ˏ/˔ - ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ (ɩɪɢɧɹɬɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɝɪɭɧɬɚ, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɞɥɹ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ);          ℎʜʐ = ͸,ͺͷ ˏ - ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɨɩɪɟɞɟɥɹɬɫɹ ɩɨ ɤɪɢɜɨɣ ∇ʜʐ = ݂ሺܳʜʐሻ ˒˓ˋ ܳˑ˔ː ௠௔௫. 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  
ܤ  = ܾ ∙ ݊ = ͺ ∙ ʹ = ͳ͸ ˏ.                                                                                      (6.18) 
 

Ƚɞɟ ܾ = ͺ ˏ - ɫɬɚɧɞɚɪɬɧɚɹ ɲɢɪɢɧɚ ɩɪɨɥёɬɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ ɡɚɜɨɞɨɜ-ɢɡɝɨɬɨɜɢɬɟɥɟɣ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ (ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦ ɪɹɞɨɦ, ɦɢɧɢɦɚɥɶɧɚɹ ɲɢɪɢɧɚ 
ɩɪɨɥёɬɚ ɪɚɜɧɚ 8 ɦ);             ݊ = ʹ  - ɱɢɫɥɨ ɩɪɨɥёɬɨɜ (ɩɪɢɧɹɬɨ 2 ɩɪɨɥёɬɚ ɢɫɯɨɞɹ ɢɡ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ, ɜ 
ɫɥɭɱɚɟ ɨɬɤɚɡɚ ɪɚɛɨɬɵ ɨɞɧɨɝɨ ɢɡ ɡɚɬɜɨɪɨɜ ɜɨ ɜɪɟɦɹ ɩɪɨɩɭɫɤɚ ɩɨɥɨɜɨɞɶɹ).  
 

6.2.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ  
 

ɉɨ ɨɫɧɨɜɧɨɣ ɮɨɪɦɭɥɟ ɪɚɫɯɨɞɚ ɞɥɹ ɜɨɞɨɫɥɢɜɨɜ ɜɫɟɯ ɬɢɩɨɜ ɦɟɬɨɞɨɦ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ ɨɩɪɟɞɟɥɹɸɬ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, 
ɫɧɚɱɚɥɚ ɛɟɡ ɭɱёɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ ሺܪ଴ଵሻ, ɚ ɡɚɬɟɦ ɫ ɭɱёɬɨɦ ɫɠɚɬɢɹ ɢ 
ɩɨɞɬɨɩɥɟɧɢɹ ሺܪ଴ଶሻ:  

଴ଵܪ  = ( ொ˓˃˔˚ˑ˔ː௠∙஻∙√ଶ௚)ଶ/ଷ = ቀ ଻଴଴,ସଽ∙ଵ଺∙√ଶ∙ଽ,଼ଵቁଶ/ଷ = ͳ,͸Ͳ ˏ,                                      (6.19) 
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Ƚɞɟ ݉ = Ͳ,Ͷͻ - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɡɚɜɢɫɢɬ ɨɬ ɮɨɪɦɵ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɚ ɢ 
ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ [5, 
ɪɚɡɞɟɥ 6-4].  

଴ଶܪ  = ( ொ˓˃˔˚ˑ˔ː௠∙ఌ∙𝜎∙஻∙√ଶ௚)ଶ/ଷ = ቀ ଻଴଴,ସଽ∙଴,ଽ଼∙ଵ∙ଵ଺∙√ଶ∙ଽ,଼ଵቁଶ/ଷ = ͳ,͸ʹ ˏ,                        (6.20) 

 
ɝɞɟ 𝜎 = ͳ - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ [4, ɪɚɡɞɟɥ 6-3];        ߝ - ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ, ɨɩɪɟɞɟɥёɧ 
ɩɨ ɮɨɪɦɭɥɟ:  

ߝ  = ͳ − Ͳ,ʹ ∙ ఍೤+ሺ௡−ଵሻ∙఍బ௡ ∙ ுబభ௕ = ͳ − Ͳ,ʹ ∙ ଴,଻+ሺଶ−ଵሻ∙଴,ସହଶ ∙ ଵ,଺ଶ଼ = Ͳ,ͻͺ;         (6.21)       

         ܾ - ɲɢɪɢɧɚ ɩɪɨɥёɬɚ;          ݊ - ɱɢɫɥɨ ɩɪɨɥёɬɨɜ;         ߞ௬ = Ͳ,͹ - ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ;          ߞ଴ = Ͳ,Ͷͷ - ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ ɞɥɹ 
ɩɨɥɭɤɪɭɝɥɨɝɨ ɨɱɟɪɬɚɧɢɹ.  

ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱёɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ 
ɜɨɞɨɫɥɢɜɭ: 

ܪ  = ଴ଶܪ − 𝛼∙௏బమଶ௚ = ͳ,͸ʹ − ଵ,ଵ∙଴,଴ଽమଶ∙ଽ,଼ଵ = ͳ,͸ʹ ˏ,                                                    (6.22) 

ɝɞɟ ଴ܸ = ொ˓˃˔˚ˑ˔ːሺ∇ʜʞʢ−ʓʜʏሻ∙ሺ஻+ሺ௡−ଵሻ∙ఋʐሻ = ଻଴ሺସଶ଻,଴଴−ଷ଼଻,଴଴ሻ∙ሺଵ଺+ሺଶ−ଵሻ∙ଷሻ = Ͳ,Ͳͻ ˏ/˔;        ߜʐ = ͵ ɦ - ɬɨɥɳɢɧɚ ɛɵɤɚ;         ܤ = ͳ͸ ˏ - ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ.  
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  
 ∇ʒʑ = ∇ʜʞʢ − ˕˔ܪ = Ͷʹ͹,ͲͲ − Ͷ,Ͳ = Ͷʹ͵,ͲͲ,                                             (6.23)          
 

ɝɞɟ ܪ˔˕ = Ͷ,Ͳ ɦ - ɧɚɢɦɟɧɶɲɢɣ ɫɬɚɧɞɚɪɬɧɵɣ ɧɚɩɨɪ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ. 
 

6.2.2.3 ɉɪɨɜɟɪɤɚ ɩɪɨɩɭɫɤɚ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ 

ɇɚɩɨɪ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ ɪɚɫɱёɬɧɨɦ ɫɥɭɱɚɟ:  
˅ˑ˒ܪ             = ∇ʣʞʢ − ∇ʜʐ(ܳˏ˃ˍ˔.˓˃˔˚˒ˑ˅ ) = Ͷʹͺ,ͲͲ − ͵ͻ͸,ʹ͸ = ͵ͳ,͹Ͷ  ˏ.           (6.24)  

 
ɉɚɜɨɞɨɤ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɩɭɳɟɧ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ, ɬɚɤ ɤɚɤ ܪ˒ˑ˅ >   .௠̞𝑖௡ܪ
 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɨɞɢɧ ɝɢɞɪɨɚɝɪɟɝɚɬ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ ɪɚɫɱёɬɧɨɦ ɫɥɭɱɚɟ:  
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 ܳˆ˃˒ˑ ˅ = ேˆ˃[ˍʑ˕]ଽ,଼ଵ∙ሺு˒ˑ˅−∆ℎሻ∙ఎ = ଷ଼∙ଵ଴యଽ,଼ଵ∙ሺଷ଼଻,଴଴−଴,ସሻ∙଴,ଽଵ଴ = ͳ͵͸ ˏଷ/˔;                           (6.25)          

 ܳʒЭʠ˒ˑ˅ = ܳˆ˃˒ˑ ˅ ∙ ݉ = ͳ͵͸ ∙ ͵ = ͶͲͺ ˏଷ/˔.                                                           (6.26)          
 
Ɋɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ 

ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ ɫɨɫɬɚɜɥɹɟɬ: 
 ܳ˓˃˔˚˒ˑ˅ = ܳˏ˃ˍ˔.˓˃˔˚˒ˑ˅ − ܳʒЭʠ˒ˑ˅ − ܳ˔ = ͻ͵Ͳ − ͶͲͺ − ͳ͸Ͳ = ͵͸ʹ ˏଷ/˔,                              
 

ɝɞɟ   ܳˏ˃ˍ˔.˓˃˔˚ˑ˔ː = ͻ͵Ͳ ˏଷ/˔ - ɪɚɫɱёɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ 
ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ.  

ɉɨ ɨɫɧɨɜɧɨɣ ɮɨɪɦɭɥɟ ɪɚɫɯɨɞɚ ɞɥɹ ɜɨɞɨɫɥɢɜɨɜ ɜɫɟɯ ɬɢɩɨɜ ɦɟɬɨɞɨɦ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ ɨɩɪɟɞɟɥɹɸɬ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, 
ɫɧɚɱɚɥɚ ɛɟɡ ɭɱёɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ ሺܪ଴ଵሻ, ɚ ɡɚɬɟɦ ɫ ɭɱёɬɨɦ ɫɠɚɬɢɹ ɢ 
ɩɨɞɬɨɩɥɟɧɢɹ ሺܪ଴ଶሻ:  

଴ଵܪ  = ( ொ˓˃˔˚˒ˑ˅௠∙஻∙√ଶ௚)ଶ/ଷ = ቀ ଷ଺ଶ଴,ସଽ∙ଵ଺∙√ଶ∙ଽ,଼ଵቁଶ/ଷ = Ͷ,͹ͺ ˏ.                                       (6.27) 

଴ଶܪ  = ( ொ˓˃˔˚˒ˑ˅௠∙ఌ∙𝜎∙஻∙√ଶ௚)ଶ/ଷ = ቀ ଷ଺ଶ଴,ସଽ∙଴,ଽଷ∙ଵ∙ଵ଺∙√ଶ∙ଽ,଼ଵቁଶ/ଷ = ͷ,Ͳͳ ˏ,                        (6.28) 

 
uɞɟ ߝ - ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ, ɨɩɪɟɞɟɥёɧ 
ɩɨ ɮɨɪɦɭɥɟ:  
ߝ          = ͳ − Ͳ,ʹ ∙ ఍೤+ሺ௡−ଵሻ∙఍బ௡ ∙ ுబభ௕ = ͳ − Ͳ,ʹ ∙ ଴,଻+ሺଶ−ଵሻ∙଴,ସହଶ ∙ ସ,଻଼଼ = Ͳ,ͻ͵,             (6.29)          

         ܾ = ͺ - ɲɢɪɢɧɚ ɩɪɨɥёɬɚ;  
       ݊ = ʹ - ɱɢɫɥɨ ɩɪɨɥёɬɨɜ, ɫ ɭɱёɬɨɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɩɪɨɥёɬɚ;         ߞ௬ = Ͳ,͹ - ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ;          ߞ଴ = Ͳ,Ͷͷ - ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ ɞɥɹ 
ɩɨɥɭɤɪɭɝɥɨɝɨ ɨɱɟɪɬɚɧɢɹ.  

 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱёɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ 

ɜɨɞɨɫɥɢɜɭ: 
˅ˑ˒ܪ  = ଴ଶܪ − 𝛼∙௏బమଶ௚ = ͷ,Ͳͳ − ଵ,ଵ∙଴,ସ଻మଶ∙ଽ,଼ଵ = ͷ,ͲͲ ˏ,                                               (6.30) 

 

ɝɞɟ ଴ܸ = ொ˓˃˔˚˒ˑ˅ሺ∇ʣʞʢ−ʓʜʏሻ∙ሺ஻+ሺ௡−ଵሻ∙ఋʐሻ = ଷ଺ଶሺସଶ଼,଴଴−ଷ଼଻,଴଴ሻ∙ሺଵ଺+ሺଶ−ଵሻ∙ଷሻ = Ͳ,Ͷ͹ ˏ/˔; 
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ʐߜ         = ͵ ɦ - ɬɨɥɳɢɧɚ ɛɵɤɚ;          ܤ = ͳ͸ ˏ - ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ.  
Ɋɚɫɱёɬɧɚɹ ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ:  
 ∇ʣʞʢ˓ = ∇ʒʑ + ˅ˑ˒ܪ = Ͷʹ͵,ͲͲ + ͷ,ͲͲ = Ͷʹͺ,ͲͲ,                                      (6.31)         
 
ɉɪɢɧɹɬɚ ɩɪɨɟɤɬɧɚɹ ɨɬɦɟɬɤɚ ∇ʣʞʢ = Ͷʹͺ,ͲͲ.  
 

6.2.2.4 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ  
 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ (ɪɢɫ. 2.2) ɢɫɩɨɥɶɡɨɜɚɧɚ 
ɬɚɛɥɢɰɚ 6-12 [5]. Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ (ɬɚɛɥɢɰɚ 2.1) ɩɪɨɮɢɥɹ ɩɨɥɭɱɟɧɵ 
ɫ ɩɨɦɨɳɶɸ ɭɦɧɨɠɟɧɢɹ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ ɧɚ ɡɧɚɱɟɧɢɟ ܪ˔˕ = Ͷ,Ͳ ˏ.  

ɋɨɩɪɹɠɟɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɜɨɞɨɛɨɹ ɨɱɟɪɱɟɧɨ ɩɨ 
ɞɭɝɟ ɫ ɪɚɞɢɭɫɨɦ 11 ɦ, ɨɩɪɟɞɟɥёɧɧɵɦ ɩɨ ɬɚɛɥɢɰɟ 6-14 [5]. 

 
Ɍɚɛɥɢɰɚ 6.1 - Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɩɪɨɮɢɥɹ 

 
 

Ɉɬɦɟɬɤɚ ɜɟɪɯɚ ɛɵɤɚ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ:  
 ∇ʒʐ = ∇ʒʑ + ͳ,͸ܪ˔˕ = Ͷʹ͵,ͲͲ + ͳ,͸ ∙ Ͷ = Ͷʹͻ,ͶͲ.                                     (6.32)          
 
ɉɪɨɟɤɬɧɚɹ ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɩɥɨɬɢɧ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ ɩɪɢɧɹɬɚ:  
 ∇ʒʞ = ʜʏʗʐ[∇ʒʒʞ, ∇ʒʐʞ, ∇ʒʐ] = ∇ʒʐ = Ͷʹͻ,ͶͲ.                                     (6.33)         

 ∗ࢅ ∗ࢄ ࢅ ࢄ ∗ࢅ ∗ࢄ ࢅ ࢄ
0 0,126 0,0 0,504 2,0 1,235 8,0 4,94 

0,1 0,036 0,4 0,144 2,1 1,369 8,4 5,476 
0,2 0,007 0,8 0,028 2,2 1,508 8,8 6,032 
0,3 0 1,2 0 2,3 1,683 9,2 6,612 
0,4 0,006 1,6 0,024 2,4 1,894 9,6 7,2 
0,5 0,027 2,0 0,108 2,5 1,96 10,0 7,84 
0,6 0,06 2,4 0,24 2,6 2,122 10,4 8,488 
0,7 0,1 2,8 0,4 2,7 2,289 10,8 9,156 
0,8 0,146 3,2 0,584 2,8 2,462 11,2 9,848 
0,9 0,198 3,6 0,792 2,9 2,64 11,6 10,56 
1,0 0,256 4,0 1,024 3,0 2,824 12,0 11,296 
1,1 0,321 4,4 1,284 3,1 3,013 12,4 12,052 
1,2 0,394 4,8 1,576 3,2 3,207 12,8 12,828 
1,3 0,475 5,2 1,9 3,3 3,405 13,2 13,62 
1,4 0,564 5,6 2,256 3,4 3,609 13,6 14,436 
1,5 0,691 6,0 2,644 3,5 3,818 14,0 15,272 
1,6 0,764 6,4 3,056 3,6 4,031 14,4 16,124 
1,7 0,873 6,8 3,492 3,7 4,249 14,8 16,996 
1,8 0,987 7,2 3,948 3,8 4,471 15,2 17,884 
1,9 1,108 7,6 4,432 3,9 4,698 15,6 18,792 
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Ɋɢɫɭɧɨɤ 6.2 - ɉɪɨɮɢɥɶ Ⱥ 

 

6.2.2.5 Ɋɚɫɱёɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ  
ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ:  
 ଴ܶ = ∇ʜʞʢ − ∇ʓʜʏ = Ͷʹ͹,ͲͲ − ͵ͺ͹,ͲͲ = ͶͲ,ͲͲ ˏ.                                 ሺ͸.͵Ͷሻ          
 
Ʉɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ ɩɨɬɨɤɚ:  
 ℎˍ˓ = √ 𝛼∙ொమ˓ሺ஻+∑ ఋʐሻమ௚య = √ ଵ,ଵ∙଻଴మሺଵ଺+ଶ∙ଷሻమ∙ଽ,଼ଵయ = ͳ,ͲͶ ˏ.                                               ሺ͸.͵ͷሻ  

 
ɋɨɩɪɹɠёɧɧɵɟ ɝɥɭɛɢɧɵ ɨɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:  
 ℎ௖′ = ௤೎𝜑∙√ଶ௚∙ሺ బ்−ℎ೎′ሻ,                                                                                                   (6.36) 
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ɝɞɟ ݍ௖ = ொˏ˃ˍ˔.˓˃˔˚ˑ˔ː஻+ఋʐ∙ሺ௡−ଵሻ = ଻଴ଵ଺+ଷ∙ሺଶ−ଵሻ = ͵,͸ͻ ˏଷ/˔;        ߮ = Ͳ,ͻͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ, ɡɚɜɢɫɢɬ ɨɬ ɜɵɫɨɬɵ ɩɥɨɬɢɧɵ.  
ȼ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɡɧɚɱɟɧɢɟ ℎ௖′  ɜ ɡɧɚɦɟɧɚɬɟɥɟ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ ɧɭɥɸ:  
 ℎ௖′ = ଷ,଺ଽ଴,ଽହ∙√ଶ∙ଽ,଼ଵ∙ሺସ଴−଴ሻ = Ͳ,ͳͶ ɦ.  
 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ:  
 ℎ௖′ = ଷ,଺ଽ଴,ଽହ∙√ଶ∙ଽ,଼ଵ∙ሺସ଴−଴,ଵସሻ = Ͳ,ͳͶ ɦ.  
 ℎ௖′′ = ℎ೎′ଶ ∙ [√ͳ + ͺ ∙ ሺℎˍ˓ ℎ௖′ ሻ⁄ ଷ − ͳ] = ଴,ଵସଶ ∙ [√ͳ + ͺ ∙ ሺͳ,ͲͶ Ͳ,ͳͶ⁄ ሻଷ − ͳ] =                  = ͵,ͻͺ ˏ.                                                                                                            (6.37) 
 
Ɍɚɤ ɤɚɤ ℎ௖′′ = ͵,ͻͺ ˏ < ℎː˄ = ͸,ͺͷ ˏ - ɜ ɇȻ ɡɚɬɨɩɥɟɧɧɵɣ ɩɪɵɠɨɤ.  
Ɂɚɬɨɩɥɟɧɧɵɣ ɩɪɵɠɨɤ ɡɚ ɩɥɨɬɢɧɨɣ ɞɨɩɭɫɤɚɟɬɫɹ, ɩɨɷɬɨɦɭ ɝɚɫɢɬɟɥɢ ɷɧɟɪɝɢɢ 

ɡɚ ɩɥɨɬɢɧɨɣ ɧɟ ɩɪɨɟɤɬɢɪɭɸɬɫɹ. Ɉɞɧɚɤɨ, ɜɨ ɜɫɟɯ ɫɥɭɱɚɹɯ ɡɚ ɜɨɞɨɫɥɢɜɨɦ 
ɭɫɬɪɚɢɜɚɸɬ ɜɨɞɨɛɨɣ.  

Ɍɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ ȼ.Ⱦ. Ⱦɨɦɛɪɨɜɫɤɨɝɨ:  
˅ߜ  = Ͳ,ͳͷ ∙ ߭௖ ∙ √ℎ௖′ = Ͳ,ͳͷ ∙ ʹ͸,ͷ͹ ∙ √Ͳ,ͳͶ = ͳ,Ͷͺ ˏ,                                  (6.38)          
 

ɝɞɟ ߭௖ = ொˏ˃ˍ˔.˓˃˔˚ˑ˔ːℎ೎′ ∙ሺ஻+ఋʐ∙ሺ௡−ଵሻሻ = ଻଴଴,ଵସ∙ሺଵ଺+ଷ∙ሺଶ−ଵሻሻ = ʹ͸,ͷ͹ ˏ/˔. 

ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɩɥɢɬɵ ɜɨɞɨɛɨɹ 1,5 ɦ. 
Ⱦɥɢɧɚ ɜɨɞɨɛɨɹ ɩɪɢ ɧɚɥɢɱɢɢ ɧɚ ɧёɦ ɝɚɫɢɬɟɥɟɣ:  
 ݈˅ = Ͳ,ͺͷ ∙ ݈˒˓ = Ͳ,ͺͷ ∙ ͳͺ,ͷͷ = ͳͷ,͹͹ ˏ,                                                         (6.39) 
 

ɝɞɟ ݈˒˓ = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ℎ௖′′ − ℎ௖′ ሻ = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͵,ͻͺ − Ͳ,ͳͶሻ = ͳͺ,ͷͷ ɦ.  
ɉɪɢɧɢɦɚɟɦ ɞɥɢɧɭ ɜɨɞɨɛɨɹ 16 ɦ. 

 
 
 

6.2.3 ɉɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɢ ɝɥɭɛɢɧɧɵɟ 

ɜɨɞɨɫɛɪɨɫɵ 

Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɐɈ ɢ ɤɨɥɢɱɟɫɬɜɚ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɫɨɨɪɭɠɟɧɢɣ.  
Ⱦɢɚɦɟɬɪ ɜɨɞɨɜɵɩɭɫɤɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ܦ = ʹ,͸ ˏ.  
Ɉɬɦɟɬɤɚ ɰɟɧɬɪɚ ɜɵɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɜɨɞɨɜɵɩɭɫɤɚ ɐɈ ɜɵɲɟ ɩɨɬɨɥɤɚ 

ɝɚɥɟɪɟɢ:  
ܦ  ʹ⁄ + ʹ,Ͳ ˏ = ͳ,͵ + ʹ,Ͳ = ͵,͵ ˏ.  



 

93 

 ∇ʥʝ = ∇ʒʏʚ + ℎˆ˃ˎ + ͵,͵ = ͵ͺͺ,ͲͲ + ͵,ͷ + ͵,͵ = ͵ͻͶ,ͺͲ.                     (6.40)         
 
ɇɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɜɨɞɨɜɵɩɭɫɤɚ:  
ܪ  = ∇ʜʞʢ−∇ʢʛʝଶ − ∇ʥʝ = ସଶ଻,଴଴+ସଵ଼,ଵ଻ଶ − ͵ͻͶ,ͺͲ = ʹ͹,͹ͻ ˏ.                     (6.41) 

 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɟ:  
˅˅ݍ  = ܪ݃ʹ√𝜔ߤ = Ͳ,ͺ ∙ ͷ,͵ͳ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ʹ͹,͹ͻ = ͻͻ,ͳ͹ ˏଷ/˔,                 (6.42)          
 

ɝɞɟ  ߤ = Ͳ,ͺ - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ;          𝜔 = ଶܴߨ = ͵,ͳͶ ∙ ͳ,͵ଶ = ͷ,͵ͳ ˏଶ - ɩɥɨɳɚɞɶ ɜɨɞɨɜɵɩɭɫɤɧɨɝɨ ɨɬɜɟɪɫɬɢɹ.  
Ʉɨɥɢɱɟɫɬɜɨ ɜɨɞɨɜɵɩɭɫɤɧɵɯ ɨɬɜɟɪɫɬɢɣ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɩɪɨɩɭɫɤɚ 

ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ:  
 ݊ = ொ೎௤˅˅ = ଻଴ଽଽ,ଵ଻ = ͳ,͸ͳ.                                                                                          (6.43)          

 
Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɹɬɨ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɜɵɩɭɫɤɧɵɯ ɨɬɜɟɪɫɬɢɣ ɞɥɹ 

ɩɪɨɩɭɫɤɚ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ ݊ = ʹ. 
 

6.3 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 

6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

Ƚɪɚɜɢɬɚɰɢɨɧɧɵɟ ɛɟɬɨɧɧɵɟ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 
ɤɨɧɫɬɪɭɢɪɭɸɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɛɟɡ 
ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ ɩɥɢɬ, ɬɚɤ ɤɚɤ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ 
ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ. ɉɨ ɷɬɢɦ ɩɪɢɱɢɧɚɦ ɨɩɬɢɦɚɥɶɧɵɣ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɩɪɨɮɢɥɶ 
ɬɚɤɨɣ ɩɥɨɬɢɧɵ – ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɬɪɟɭɝɨɥɶɧɢɤ ɫ ɜɟɪɲɢɧɨɣ ɧɚ ɨɬɦɟɬɤɟ ɇɉɍ. 

 ℎ = ∇ʜʞʢ − ∇ʞʝʓ = Ͷʹ͹,ͲͲ − ͵ͺͷ,ͷͲ = Ͷͳ,ͷ ˏ.                                      (6.44)  
                                         
Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɪɨɣɫɬɜ ɜ ɇȻ ɢ ɪɚɜɧɚ:  ∇ʞʝʓ = ∇ʓʜʏ − ˅ߜ = ͵ͺ͹,ͲͲ − ͳ,ͷ = ͵ͺͷ,ͷͲ.                                           (6.45)          

 
ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ: 
௡ܤ  = Ͳ,͹ ∙ ℎ = Ͳ,͹ ∙ Ͷͳ,ͷ = ʹͻ,ͳ ˏ.                                                                   (6.46)         
                                                             

6.3.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɲɜɚɦɢ 

ȼ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧɚɯ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɨɫɬɨɹɧɧɵɟ (ɦɟɠɫɟɤɰɢɨɧɧɵɟ ɢ 
ɲɜɵ-ɧɚɞɪɟɡɵ) ɢ ɜɪɟɦɟɧɧɵɟ (ɫɬɪɨɢɬɟɥɶɧɵɟ) ɞɟɮɨɪɦɚɰɢɨɧɧɵɟ ɲɜɵ. ɒɜɵ 
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ɭɫɬɪɨɟɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɨɧɨɥɢɬɧɨɫɬɢ ɛɟɬɨɧɚ ɫɟɤɰɢɣ ɩɥɨɬɢɧɵ ɦɟɠɞɭ ɲɜɚɦɢ 
ɩɪɢ ɧɟɪɚɜɧɨɦɟɪɧɨɣ ɨɫɚɞɤɟ ɩɥɨɬɢɧɵ ɢ ɧɟɪɚɜɧɨɦɟɪɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɟɤɰɢɨɧɧɵɦɢ ɲɜɚɦɢ ɜ 
ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧɚɯ ɩɪɢɧɢɦɚɟɦ 11 ɦ.   
 

6.3.3 Ȼɵɤɢ  
Ȼɵɤɢ ɫɥɭɠɚɬ ɨɩɨɪɚɦɢ ɡɚɬɜɨɪɨɜ, ɧɚ ɧɢɯ ɪɚɡɦɟɳɚɸɬɫɹ ɩɨɞɴёɦɧɵɟ 

ɦɟɯɚɧɢɡɦɵ ɡɚɬɜɨɪɨɜ ɢ ɫɬɪɨɟɧɢɹ, ɩɪɢɤɪɵɜɚɸɳɢɟ ɷɬɢ ɦɟɯɚɧɢɡɦɵ, ɨɧɢ ɞɨɥɠɧɵ 
ɜɵɩɨɥɧɹɬɶ ɪɨɥɶ ɪɟɛɟɪ ɠёɫɬɤɨɫɬɢ. ɂɦɟɧɧɨ ɛɵɤɢ ɫɨɩɪɨɬɢɜɥɹɸɬɫɹ ɝɥɚɜɧɵɦ 
ɪɚɫɬɹɝɢɜɚɸɳɢɦ ɧɚɩɪɹɠɟɧɢɹɦ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɧɚɝɪɭɡɨɤ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɜɞɨɥɶ 
ɩɨɬɨɤɚ. Ɏɨɪɦɚ ɢ ɬɨɥɳɢɧɚ ɛɵɤɨɜ ɡɚɜɢɫɹɬ ɨɬ ɪɹɞɚ ɮɚɤɬɨɪɨɜ: ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɬɪɟɛɨɜɚɧɢɣ ɪɚɡɦɟɳɟɧɢɹ ɩɚɡɨɜ ɡɚɬɜɨɪɨɜ, ɩɨɞɤɪɚɧɨɜɵɯ ɩɭɬɟɣ, ɪɚɫɩɨɥɨɠɟɧɢɹ 
ɜɵɯɨɞɨɜ ɢɡ ɝɚɥɟɪɟɣ ɬɟɥɚ ɩɥɨɬɢɧɵ ɢ ɞɪ. Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ 
ɜ ɩɥɚɧɟ ɮɨɪɦɭ. Ɍɨɥɳɢɧɚ ɛɵɤɚ ɫɨɫɬɚɜɥɹɟɬ 3 ɦ.  
 

6.3.4 ɍɫɬɨɢ  
ɍɫɬɨɢ, ɫɨɩɪɹɝɚɸɳɢɟ ɡɞɚɧɢɟ Ƚɗɋ ɢ ɜɨɞɨɫɛɪɨɫɧɭɸ ɩɥɨɬɢɧɭ, ɚ ɬɚɤɠɟ 

ɜɨɞɨɫɛɪɨɫɧɭɸ ɢ ɝɥɭɯɭɸ ɩɥɨɬɢɧɵ ɢɦɟɸɬ ɲɢɪɢɧɭ ɪɚɜɧɭɸ ɲɢɪɢɧɟ ɛɵɤɚ, ɜɵɫɨɬɚ 
ɢ ɞɥɢɧɚ ɫɨɩɪɹɝɚɸɳɢɯ ɫɬɟɧɨɤ ɫɨ ɫɬɨɪɨɧɵ ɇȻ ɜɵɛɪɚɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɩɚɪɚɦɟɬɪɚɦɢ ɡɞɚɧɢɹ Ƚɗɋ. Ⱦɥɢɧɚ ɫɬɟɧɤɢ, ɫɨɩɪɹɝɚɸɳɟɣ ɜɨɞɨɫɛɪɨɫɧɭɸ ɩɥɨɬɢɧɭ 
ɢ ɡɞɚɧɢɟ Ƚɗɋ 70 ɦ.  
 

6.3.5 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ  
ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɭɫɬɪɨɣɫɬɜɨ 

ɞɪɟɧɚɠɚ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ, ɢɦɟɸɳɢɯ ɜɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ. 
Ⱦɢɚɦɟɬɪ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɦ 20 ɫɦ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ 
ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɧɚɡɧɚɱɚɟɦ ܽˇ˓ = ʹ ɦ. ɉɪɢ ɷɬɨɦ ɞɨɥɠɧɨ 
ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ:  

 ܽˇ˓ ൑ ு೏ ∙ఊ೙ூˍ˓.˕ .                                                                                                               (6.47)          

 ʹ ˏ ൑ ଷଷ,ଵହ∙ଵ,ଶଶହ = ͳ,ͷͻ ˏ,  

 
ɝɞɟ ܪௗ = ͵͵,ͳͷ ˏ - ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ;          ߛ௡ = ͳ,ʹ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ;         ̱ܫ ˓.˕ = ʹͷ - ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ. 

ɉɪɢɧɢɦɚɟɦ ܽˇ˓ = ʹ,Ͳ ɦ. 
 

6.3.6 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 

ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ ɝɚɥɟɪɟɢ. ɉɨ 
ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɝɚɥɟɪɟɢ ɪɚɫɩɨɥɨɠɟɧɵ ɱɟɪɟɡ 10-15 ɦ.  
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Ɋɚɡɦɟɪɵ ɝɚɥɟɪɟɣ, ɭɫɬɪɚɢɜɚɟɦɵɯ ɞɥɹ ɰɟɦɟɧɬɚɰɢɢ ɨɫɧɨɜɚɧɢɹ ɢ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɲɜɨɜ ɩɥɨɬɢɧɵ, ɫɨɡɞɚɧɢɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ 
ɞɪɟɧɚɠɚ, ɩɪɢɧɹɬɵ ɦɢɧɢɦɚɥɶɧɵɦɢ, ɧɨ ɩɪɢ ɷɬɨɦ ɨɛɟɫɩɟɱɢɜɚɸɬ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ 
ɢ ɪɚɛɨɬɭ ɛɭɪɨɜɨɝɨ, ɰɟɦɟɧɬɚɰɢɨɧɧɨɝɨ ɢ ɞɪɭɝɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

Ƚɚɥɟɪɟɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɞɥɹ ɫɛɨɪɚ ɢ ɨɬɜɨɞɚ ɜɨɞɵ, ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ 
ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ ɢ ɭɩɥɨɬɧɟɧɢɹ ɲɜɨɜ, ɪɚɡɦɟɳɟɧɢɹ ɄɂȺ ɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ 
ɤɨɦɦɭɧɢɤɚɰɢɣ ɧɚɡɧɚɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɪɨɟɤɬɧɵɟ ɨɬɦɟɬɤɢ ∇˒ˑˎ. ˆ˃ˎ. =͵ͺͺ,ͲͲ ˋ ∇˒ˑˎ. ˆ˃ˎ. = ͶͲ͵,ͲͲ;  Ͷͳ͵,ͲͲ ɢ ɪɚɡɦɟɪɵ ɝɚɥɟɪɟɣ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ͵,Ͳ ×͵,ͷ ˋ ʹ × ʹ,ͷ ˏ. 

6.4 Ɉɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɩɥɨɬɢɧɵ  
Ʉɨɧɫɬɪɭɤɰɢɹ ɩɥɨɬɢɧɵ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ: 

ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ, ɛɵɤɨɜ ɢ ɭɫɬɨɟɜ, ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɲɜɨɜ ɢ ɢɯ ɭɩɥɨɬɧɟɧɢɹ, 
ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ, ɞɪɟɧɚɠɚ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ ɢ ɜ ɨɫɧɨɜɚɧɢɢ. 

 

6.4.1 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 

ɩɥɨɬɢɧɵ 

6.4.1.1 ɉɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ  
ɉɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɡɚɜɟɫɵ ɩɪɢɦɟɧɹɸɬ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ 

ɧɟɜɨɡɦɨɠɧɚ ɡɚɛɢɜɤɚ ɲɩɭɧɬɚ, ɤɨɝɞɚ ɨɫɧɨɜɚɧɢɟ ɫɥɨɠɟɧɨ ɫɤɚɥɶɧɵɦɢ ɝɪɭɧɬɚɦɢ.  
Ɍɨɥɳɢɧɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɞɨɥɠɧɚ ɛɵɬɶ:  
ˊߜ  ൒ ∆ு∙ఊ೙௃ˍ˓.˕ = ଵସ,଼ସ ∙ଵ,ଶଵହ = ͳ,ʹ ˏ,                                                                             (6.48)          

 
ɝɞɟ ߛ௡ = ͳ,ʹ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ;        ∆ܪ = ͳͶ,ͺͶ ˏ - ɩɨɬɟɪɹ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ;         ܬˍ˓.˕ = ͳͷ - ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ ɜ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɚɯ, 
ɨɩɪɟɞɟɥɹɟɦɵɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ [9]. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ:  
 ݈ˊ = Ͳ,ͳ ∙ ௡ܤ = Ͳ,ͳ ∙ ʹͻ,ͳ = ʹ,ͻ ˏ,                                                                      (6.49)         
 

ɝɞɟ ܤ௡ = ʹͻ,ͳ ˏ - ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ.  
Ƚɥɭɛɢɧɭ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɨɣ: 
 ℎˊ˃˅ = Ͳ,ͷ ∙ ௠௔௫ܪ = Ͳ,ͷ ∙ ͵͹,ͳͲ = ͳͺ,ͷͷ ˏ,                                                    (6.50)          
 

ɝɞɟ ܪ௠௔௫ = ∇ʜʞʢ − ∇ʢʜʐ௠𝑖௡ = Ͷʹ͹,ͲͲ − ͵ͺͻ,ͻͲ = ͵͹,ͳͲ ɦ. 
 
ɉɪɢɧɢɦɚɟɦ ɝɥɭɛɢɧɭ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ 18,6 ɦ. 
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6.4.1.2 Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɨɫɧɨɜɚɧɢɢ  
Ⱦɥɹ ɨɬɜɨɞɚ ɮɢɥɶɬɪɭɸɳɟɣɫɹ ɜɨɞɵ ɢ ɫɧɢɠɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 

ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɜ ɨɫɧɨɜɚɧɢɢ ɫɨɨɪɭɠɟɧɢɹ ɭɫɬɪɨɟɧɵ ɞɪɟɧɚɠɢ.  
ȼ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɚɯ ɞɪɟɧɚɠ ɜɵɩɨɥɧɹɸɬ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ 

ɞɢɚɦɟɬɪɨɦ 100 ɦɦ, ɭɞɚɥɟɧɧɵɯ ɨɬ ɨɫɢ ɰɟɦɡɚɜɟɫɵ ɧɚ 5 ɦ. 
Ƚɥɭɛɢɧɚ ɫɤɜɚɠɢɧɵ: 
 
 ℎˇ˓ = Ͳ,ͷ ∙  ℎˊ˃˅ = Ͳ,ͷ ∙ ͳͺ,͸ = ͻ,͵ ˏ,                                                              (6.51) 

 
ɝɞɟ ℎˊ˃˅ = ͳͺ,͸ ˏ - ɝɥɭɛɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ 

ɉɪɢɧɢɦɚɟɦ ɝɥɭɛɢɧɭ ɞɪɟɧɚɠɚ 9,3 ɦ. 
ɑɟɪɟɡ ɞɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ ɮɢɥɶɬɪɭɸɳɭɸɫɹ ɜɨɞɭ ɜɵɜɨɞɹɬ ɜ ɞɪɟɧɚɠɧɭɸ 

ɝɚɥɟɪɟɸ, ɚ ɨɬɜɨɞ ɜɨɞɵ ɜ ɇȻ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚɫɨɫɚɦɢ. 

6.5 Ɉɛɨɫɧɨɜɚɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɧɚɞёɠɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ  
Ɋɚɫɱёɬɵ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

ɜɵɩɨɥɧɹɸɬɫɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɚɧɧɵɣ ɪɚɫɱёɬ 
ɜɵɩɨɥɧɟɧ ɩɪɢ ɭɪɨɜɧɟ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ ɪɚɜɧɨɦ ɇɉɍ, ɚ ɧɢɠɧɟɦ ɛɶɟɮɟ - ∇ʢʜʐ௠𝑖௡. 

 

6.5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 

6.5.1.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ ɢ ɡɚɬɜɨɪɨɜ  
 

ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɬɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ 
ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɫɢɥ ܩ˒ˎ ɢ ܩ˄ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɩɪɨɝɪɚɦɦɟ AutoCAD:  ܵ˒ˎ = ͸͸͸,ͺ͵  ˏଶ,  ܵ ˄ = ͺͷ͹,ͳ͸ ˏଶ. 

ȼɟɫ 1 ɩ.ɦ. ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  
ˎ˒ܩ  = ௌ˒ˎ∙௕∙௚∙ఘ˄௕+ఋʐ = ଺଺଺,଼ଷ∙ଵ଴∙ଽ,଼ଵ∙ଶସ଴଴଼+ଷ = ͳͳͶͳͺ,Ͳͳ ˍʜ/ˏ,                                 (6.52)         

 
ɝɞɟ ܵ˒ˎ - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ;        ܾ - ɲɢɪɢɧɚ ɩɪɨɥёɬɚ;        ߜʐ - ɬɨɥɳɢɧɚ ɛɵɤɚ;        ߩ˄ - ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ (ɤɥɚɫɫ ɛɟɬɨɧɚ B10). 

ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɸ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ:   
˄ܩ  = ௌ˄∙ఋ˄∙ఘ˄∙௚௕+ఋʐ = ଼ହ଻,ଵ଺∙ଷ∙ଶସ଴଴∙ଽ,଼ଵ଼+ଷ = ͷͷͲ͵,ͻʹ ˍʜ/ˏ.                                       (6.53)          

 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
  ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂√݂ ∙ ݃,                                                                                             (6.54)          
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ɝɞɟ ݂ - ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ. 
  ݂ = ሺߘʣʞʢ − ʒʑߘ + Ͳ,ͷሻ ∙ ܾ = ሺͶʹͺ,ͲͲ − Ͷʹ͵,ͲͲ + Ͳ,ͷሻ ∙ ͺ = ͶͶ ˏଶ           
 ܳˊ = Ͳ,Ͳͷͷ ∙ ͶͶ ∙ √ͶͶ ∙ ͻ,ͺͳ = ͳͷ͹,Ͷ͹ ˍʜ  
 

ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ. ɞɥɢɧɵ ɫɟɤɰɢɢ: 
ˊݍ  = ொˊ௕+ఋʐ = ଵହ଻,ସ଻ ଼+ଷ = ͳͶ,͵ʹ ˍʜ/ˏ.                                                                     (6.55)         

 
6.5.1.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ  
 

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

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ. 
ɋɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 

 ܶ˅ = ఘೢ∙௚∙ℎభమଶ = ଵ଴଴଴∙ଽ,଼ଵ∙ସଵ,ହమଶ = ͺͶͶ͹,͸Ͷ ˍʜ/ˏ,                                               (6.56)          

 
ɝɞɟ ℎଵ = ʜʞʢߘ − ʞʝʓߘ = Ͷʹ͹,ͲͲ − ͵ͺͷ,ͷͲ = Ͷͳ,ͷ ˏ. 

 
ɋɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ܶː = ఘೢ∙௚∙ℎమమଶ = ଵ଴଴଴∙ଽ,଼ଵ∙ସ,ସ଴మଶ = ͻͶ,ͻ͸ ˍʜ/ˏ,                                                    (6.57)          

 
ɝɞɟ ℎଶ = ∇ʢʜʐ௠𝑖௡ − ʞʝʓߘ = ͵ͺͻ,ͻͲ − ͵ͺͷ,ͷͲ = Ͷ,ͶͲ ˏ. 

ȼɟɪɬɢɤɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫɨ 
ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɥɨɳɚɞɶɸ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɬɟɥɚ 
ɞɚɜɥɟɧɢɹ ɨɬ ɍɇȻ ɞɨ ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ:  

 ܹː = ௪ߩ ∙ ݃ ∙ ܵˠ˒ː = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͻ,Ͷ͵ = ͻʹ,ͷͶ ˍʜ/ˏ,                                 (6.58)         
 

ɝɞɟ ܵˠ˒ː = ͻ,Ͷ͵ ˏଶ - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɬɟɥɚ ɞɚɜɥɟɧɢɹ, ɨɩɪɟɞɟɥɟɧɚ ɫ 
ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ AutoCAD. 
 

6.5.1.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 
 

ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɢɦɟɟɬ ɜɢɞ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɫ ɜɵɫɨɬɨɣ ɨɬ 
ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ ɫɨɨɪɭɠɟɧɢɹ: 
˅ˊ˅݌  = ௪ߩ ∙ ݃ ∙ ℎଵ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ Ͷ,ͶͲ = ͵Ͷ,Ͷ͵ ˍʜ,                                     (6.59)          
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ɝɞɟ ℎଵ = ∇ʢʜʐ௠𝑖௡ − ʞʝʓߘ = ͵ͺͻ,ͻͲ − ͵ͺͷ,ͷͲ = Ͷ,ͶͲ ˏ. 
ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 
 ܹ˅ ˊ˅ = ܵˠ˒ ∙ ௪ߩ ∙ ݃ = ͳʹ͹,ͺʹ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ = ͳʹͷ͵,ͻͳ ˍʜ/ˏ,                    (6.60)         
 

ɝɞɟ ܵˠ˒ = ℎଵ ∙ ௡ܤ = Ͷ,ͶͲ ∙ ʹͻ,ͳ = ͳʹ͹,ͺʹ  ˏଶ. 
 

6.5.1.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 

ɉɨ ɋɉ [8] ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɪɢɜɟɞɟɧɧɵɟ ɤ ɞɟɣɫɬɜɭɸɳɟɦɭ ɧɚɩɨɪɭ ɡɧɚɱɟɧɢɹ 
ɧɚɩɨɪɚ ɩɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɚ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ 
ɧɚɝɪɭɡɨɤ. 

ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ 2. 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɢ. 
 
ɇɚɩɨɪ ɧɚ ɫɨɨɪɭɠɟɧɢɢ: 
ௗܪ  = ∇ʜʞʢ − ∇ʢʜʐ = Ͷʹ͹,ͲͲ − ͵ͺͻ,ͻͲ = ͵͹,ͳͲ ˏ.                                (6.61)          
 
Ⱦɥɹ ɩɥɨɬɢɧ II  ɤɥɚɫɫɚ ɫ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɨɣ: 

 ு𝑎ೞு೏ = Ͳ,ͶͲ;                                                                                                              (6.62)          

 ு೏ೝு೏ = Ͳ,ͳͷ;                                                                                                               (6.63)          

௔௦ܪ  = Ͳ,Ͷ ∙ ௗܪ = Ͳ,Ͷ ∙ ͵͹,ͳͲ = ͳͶ,ͺͶ ˏ;                                                        (6.64)          
ௗ௥ܪ  = Ͳ,ͳͷ ∙ ௗܪ = Ͳ,ͳͷ ∙ ͵͹,ͳͲ = ͷ,ͷ͹ ˏ.                                                       (6.65)         
 
ɉɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɭɦɦɚ 

ɩɥɨɳɚɞɟɣ ɨɬɞɟɥɶɧɵɯ ɟɟ ɭɱɚɫɬɤɨɜ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɢɡ ɫɟɛɹ ɩɪɹɦɨɭɝɨɥɶɧɵɟ 
ɬɪɚɩɟɰɢɢ ɢ ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɬɪɟɭɝɨɥɶɧɢɤ, ɫ ɩɨɦɨɳɶɸ AutoCAD. 

 ܵˠ˒ = ͳͺͷ,͵ͺ  ˏଶ.  
 
ȼ ɤɚɱɟɫɬɜɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɩɥɨɬɢɧɭ ɭɱɢɬɵɜɚɸɬ ɱɚɫɬɶ ɷɩɸɪɵ 

ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ: 
 ˗ܹ = ௪ߩ ∙ ݃  ∙ ܵˠ˒;                                                                                                 (6.66)          

 ˗ܹ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳͺͷ,͵ͺ = ͳͺͳͺ,ͷͺ ˍʜ/ˏ.   
 

6.5.1.5 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
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Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ: 
ː݌  = ːߛ ∙ ℎː ∙ t݃ଶ ቀͶͷ − 𝜑ଶː ቁ = ͳͲ ∙ ʹ ∙ ଶ݃ݐ ቀͶͷ − ଶ଴ଶ ቁ = ͻ,ͺͳ ˍʜ/ˏଶ,      (6.67)       

 
ɝɞɟ ːߛ = ͳͲ  ɤɇ/ɦ3 - ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ;        ℎː - ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, ɩɪɢɧɢɦɚɟɦ ℎː = ʹ ˏ;        ߮ː = ʹͲ° - ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ. 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ.: 
ːܧ  = ℎː∙௣ːଶ = ଶ∙ଽ,଼ଵଶ = ͻ,ͺͳ ˍʜ/ˏ.                                                                        (6.68)          

 
Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ: 

′˓ˆ݌  = ːߛ ℎː ∙ ଶ݃ݐ ቀͶͷ − 𝜑ˆ˓ଶ ቁ − ʹ ∙ ˔ ∙ ݃ݐ ቀͶͷ − 𝜑ˆ˓ଶ ቁ ;                                       (6.69)         

′˓ˆ݌  = ͳͲ ∙ ʹ ∙ ଶ݃ݐ ቀͶͷ − ଷହଶ ቁ − ʹ ∙ ͳʹͲ ∙ ݃ݐ ቀͶͷ − ଷ଺,ହଶ ቁ = −ͳͳͷ,ͺͻ ˍʜ/ˏଶ,  
 

ɝɞɟ ɫ - ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬɚ, 120 ɤɇ/ɦ2 

ɍɞɟɥɶɧɵɣ ɜɟɫ ɜɡɜɟɲɟɧɧɨɝɨ ɝɪɭɧɬɚ: 
ߛ̂   ˓˅́ ˅ = ߛ̂ ˓ − ሺͳ − ݊଴ሻ ∙ ௪ߛ = ʹͷ,ͷ − ሺͳ − Ͳ,ͷሻ ∙ ͻ,ͺͳ = ʹͲ,͸Ͳ ˍʜ/ˏଶ,   (6.70) 

 
ɝɞɟ ̂ߛ ˓ - ɭɞɟɥɶɧɵɣ ɜɟɫ ɫɭɯɨɝɨ ɝɪɭɧɬɚ ɪɚɜɧɵɣ 25,5 ɤɇ/ɦ3;         ݊଴ - ɩɨɪɢɫɬɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ, 0,5;         ߛ௪ - ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ, 9,81 ɤɇ/ɦ3 

Ⱦɚɜɥɟɧɢɟ ɜ ɬɨɱɤɟ ɧɚ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ, ɝɞɟ ɞɟɣɫɬɜɭɸɬ ɢ ɜɟɫ 
ɧɚɧɨɫɨɜ, ɢ ɜɟɫ ɝɪɭɧɬɚ: 

"˓ˆ݌  = (ːߛ ℎː + ߛ̂ ˓˅́ ˅ℎˆ˓) ∙ ଶ݃ݐ ቀͶͷ − 𝜑ˆ˓ଶ ቁ − ʹ ∙ ˔ ∙ ݃ݐ ቀͶͷ − 𝜑ˆ˓ଶ ቁ ;               (6.71)          

"˓ˆ݌  = ሺͳͲ ∙ ʹ + ʹͲ,͸Ͳ ∙ ͳ,ͷሻ ∙ ଶ݃ݐ ቀͶͷ − ଷହଶ ቁ − ʹ ∙ ͳʹͲ ∙ ݃ݐ ቀͶͷ − ଷ଺,ହଶ ቁ =                   = −ͳͲͺ,ͲͶ ˍʜ/ˏଶ,  
 

ɝɞɟ ℎˆ˓ = ͳ,ͷ ˏ - ɬɨɥɳɢɧɚ ɫɥɨɹ ɝɪɭɧɬɚ.  
 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 ɩ. ɦ. ɞɥɢɧɵ ɩɥɨɬɢɧɵ: 
˅˃ܧ  = ௣ˆ˓′ +௣ˆ˓"ଶ ∙ ℎˆ˓ = −ଵଵହ,଼ଽ−ଵ଴଼,଴ସ ଶ ∙ ͳ,ͷ = −ͳ͸͹,ͻͷ ˍʜ/ˏ.                        (6.72)          

 



 

100 

Ɍɚɤ ɤɚɤ ɡɧɚɱɟɧɢɟ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ 
ɩɨɥɭɱɢɥɨɫɶ ɨɬɪɢɰɚɬɟɥɶɧɵɦ, ɬɨ ɜ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɚɯ ɚɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ 
ɝɪɭɧɬɚ ɭɱɢɬɵɜɚɬɶɫɹ ɧɟ ɛɭɞɟɬ. 

ɉɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɧɚ ɩɥɨɬɢɧɭ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ ɨɬɫɭɬɫɬɜɭɟɬ.  

 

6.5.1.6 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 
 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɩɨɜɟɪɨɱɧɨɦ 
ɫɥɭɱɚɹɯ ɨɩɪɟɞɟɥɟɧɚ ɭɩɪɨɳёɧɧɨ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ. Ɇɨɠɟɜɢɬɢɧɨɜɚ: 

 ܹ˅ ˑˎː = Ͳ,ͷ ∙ ௪ߩ ∙ ݃ ∙ ℎଵ% ቀఒ̅గ + ℎబଶ ቁ ;                                                                   (6.73)          

 ܹ˅ ˑˎː = Ͳ,ͷ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ Ͳ,Ͷ͹ ∙ ቀହ,ଶ଺ଷ,ଵସ + ଴,ଵଷଶ ቁ = Ͷ,Ͳʹ ˍʜˏ ;  
 
ɝɞɟ ℎଵ% - ɜɵɫɨɬɚ ɜɨɥɧɵ 1%-ɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ; ̅ߣ - ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ.  

 ℎ଴ = గ∙ℎభ%మఒ̅ = ଷ,ଵସ∙଴,ସ଻మହ,ଶ଺ = Ͳ,ͳ͵ ˏ.                                                                         (6.74)         

 
Ʌɢɧɢɹ ɞɟɣɫɬɜɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ W˅ˑˎː ɧɚɯɨɞɢɬɫɹ ɧɢɠɟ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɭɪɨɜɧɹ ɩɨɤɨɹ ȼȻ ɧɚ ɜɟɥɢɱɢɧɭ:  
௖ݕ  = ఒ̅ଶగ − ଷ଼ ℎଵ% = ହ,ଶ଺଺,ଶ଼ − ଷ଼ ∙ Ͳ,Ͷ͹ = Ͳ,͸͸ ˏ.                                                     (6.75)          

 

6.5.2 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ   
Ɉɰɟɧɤɚ ɨɛɳɟɣ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɨɢɡɜɟɞɟɧɚ ɜ ɫɟɱɟɧɢɢ ɧɚ ɭɪɨɜɧɟ 

ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ.  
Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱёɬɨɜ ɫɨɫɬɚɜɥɟɧɚ ɬɚɛɥɢɰɚ 5.1, ɜ ɤɨɬɨɪɨɣ ɡɚɧɟɫɟɧɵ ɜɫɟ 

ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ 
ɧɚɝɪɭɡɤɟ ߛ௙ [4]. ȼ ɩɪɢɜɟɞёɧɧɵɯ ɮɨɪɦɭɥɚɯ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɫɟɪɟɞɢɧɵ ɪɚɫɱёɬɧɨɝɨ ɫɟɱɟɧɢɹ ɩɨ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɟ ɩɪɢɧɹɬ ɫɨ ɡɧɚɤɨɦ «ɩɥɸɫ», 
ɩɪɨɬɢɜ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ – ɫɨ ɡɧɚɤɨɦ «ɦɢɧɭɫ»; ɧɨɪɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɫɢɥɵ 
ɢ ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ «ɩɥɸɫ», ɫɠɢɦɚɸɳɢɟ – ɫɨ ɡɧɚɤɨɦ «ɦɢɧɭɫ». Ɍɨɱɤɢ 
ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɫɢɥ ɪɚɫɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ 
AutoCAD.  
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Ɍɚɛɥɢɰɚ 6.1 - Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ  

 
Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ 

ɪɚɫɱёɬɟ ɧɚ 1 ɩ.ɦ. ɞɥɢɧɵ) ɜɵɩɨɥɧɟɧ ɩɨ ɮɨɪɦɭɥɚɦ:  
- ɞɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ:  
 𝜎௬௨ = − ே௕ + ଺∙∑ ெ௕మ = − ଵଽଶହଷ,଻ସଶଽ,ଵ + ଺∙ଷ଺ଶହ଴,଼ସଶଽ,ଵమ = −ͶͲͷ,ͲͶ ˍʜ/ˏଶ;                  (6.76)          

 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ;                                                                  (6.77)          
 𝜎௫௨ = −ͶͲͷ,ͲͶ ∙ Ͳଶ − ͻ,ͺͳ ∙ Ͷͳ,ͷ ∙ ሺͳ − Ͳଶሻ = −ͶͲ͹,ͳʹ ˍʜ/ˏଶ;  

 
ɝɞɟ ߛ௪ = ͻ,ͺͳ ˍʜ/ˏଷ - ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ,        ܪௗ௨ = ∇ʜʞʢ − ∇ʞʝʓ = Ͷʹ͹,ͲͲ − ͵ͺͷ,ͷͲ = Ͷͳ,ͷ ˏ  - ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ 
ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ;        ݉௨ = t݃  ଵ - ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. Ɍɚɤ ɤɚɤ ɭߙ ଵ, ɝɞɟߙ
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ tg ଵߙ = Ͳ. 

 ߬௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨) ∙ ݉௨ = (ͻ,ͺͳ ∙ Ͷͳ,ͷ + ሺ−ͶͲͷ,ͲͶሻ) ∙ Ͳ = Ͳ;           (6.78)          

 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ ;                                                                 (6.79)      

            𝜎ଵ௨ = −ͶͲͷ,ͲͶ ∙ ሺͳ + Ͳଶሻ + ͻ,ͺͳ ∙ Ͷͳ,ͷ ∙ Ͳଶ = −ͶͲͷ,ͲͶ ˍʜˏଶ ; 
 𝜎ଷ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͻ,ͺͳ ∙ Ͷͳ,ͷ = −ͶͲ͹,ͳʹ ˍʜˏమ .                                              (6.80)          

 
Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ:  

 

Ɉɛɨɡɧɚɱɟɧɢɟ 
ɫɢɥɵ 

𝜸𝒇 ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ ɋɢɥɚ, ˍʜ ɉɥɟɱɨ, ˏ 

Ɇɨɦɟɧɬ, 
 ˍʜ ∙ ˏ ܶ˅  1,0 ՜ 8447,64 12,8333 108411,05 ܶː  1,0 ՚ 94,96 1,4667 -139,28 0,95 ˄ܩ ՝ 5228,72 7,64 -39953,86 0,95 ˎ˒ܩ ՝ 10847,11 5,17 -56096,93 ܹ˅ ˊ˅ 1,0 ՛ 1253,91 0 0,00 ܹ̠  1,0 ՛ 1818,58 7,8962 14359,85 ܧː 1,2 ՜ 11,77 3,27 38,48 ܹ˅ ˑˎː 1,0 ՜ 4,02 40,84 164,10 ܹː  1,0 ՝ 92,54 12,74 1178,91 0,9 ˊݍ ՝ 12,88 12,35 -159,12 

  Σ ՝՛ 19253,74 Σ 36250,84 ܯ 
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𝜎௬௧ = − ே௕ − ଺∙∑ ெ௕మ = − ଵଽଶହଷ,଻ସଶଽ,ଵ − ଺∙ଷ଺ଶହ଴,଼ସଶଽ,ଵమ = −ͻʹͲ,ͷʹ ˍʜ/ˏଶ;                  (6.81)          

 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ;                                                                    (6.82)          

 𝜎௫௧ = −ͻʹͲ,ͷʹ ∙ Ͳ,Ͷ͹ଶ − ͻ,ͺͳ ∙ Ͷ,ͶͲ ∙ ሺͳ − Ͳ,Ͷ͹ଶሻ = −ʹ͵͵,ͻͶ ˍʜ/ˏଶ;  
 

ɝɞɟ ܪௗ௧ = ∇ʢʜʐ௠𝑖௡ − ∇ʞʝʓ = ͵ͺͻ,ͻͲ − ͵ͺͷ,ͷͲ = Ͷ,ͶͲ ˏ - ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ 
ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 

  ݉௧ = tg ଶߙ = tg ʹͷ° = Ͳ,Ͷ͹,                                                                              (6.83) 
 

ɝɞɟ ߙଶ = ʹͷ° - ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. 
 ߬௫௬௧ = ௪ߛ)− ∙ ௧ௗܪ + 𝜎௧௬) ∙ ݉௧;                                                                            (6.84)         

 
 ߬௫௬௧ = −ሺͻ,ͺͳ ∙ Ͷ,ͶͲ − ͻʹͲ,ͷʹሻ ∙ Ͳ,Ͷ͹ = ͶͲͻ,ͳʹ ˍʜ/ˏଶ; 
 

 𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௧ௗܪ ∙ ݉௧ଶ;                                                                (6.85)          

 𝜎ଷ௧ = −ͻʹͲ,ͷʹ ∙ ሺͳ + Ͳ,Ͷ͹ଶሻ + ͻ,ͺͳ ∙ Ͷ,ͶͲ ∙ Ͳ,Ͷ͹ଶ = −ͳͳͳͳ,ʹͻ ˍʜ/ˏଶ; 
 𝜎ଵ௧ = ௪ߛ− ∙           ௧ௗ;                                                                                                     (6.86)ܪ
 𝜎ଵ௧ = −ͻ,ͺͳ ∙ Ͷ,ͶͲ = −Ͷ͵,ͳ͸ ˍʜˏଶ ; 
 

ɝɞɟ 𝜎௬௨ , 𝜎௫௨ , 𝜎௬௧ , 𝜎௫௧ - ɧɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɢ ɜɟɪɬɢɤɚɥɶɧɵɦ 
ɩɥɨɳɚɞɤɚɦ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɭ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɟɣ, ɤɉɚ;         ߬௫௬௨  , ߬௫௬௧  - ɤɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɢ ɜɟɪɬɢɤɚɥɶɧɵɦ 
ɩɥɨɳɚɞɤɚɦ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɭ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɟɣ, ɤɉɚ;          𝜎ଵ௨, 𝜎ଷ௨ , 𝜎ଵ௧ , 𝜎ଷ௧ - ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɭ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ 
ɝɪɚɧɟɣ, ɤɉɚ;          ܰ - ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ;          ܯ - ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ;          ܾ - ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 

Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 6.2.  
 
Ɍɚɛɥɢɰɚ 6.2 - Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ 
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6.5.3 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɢ ɟё ɨɫɧɨɜɚɧɢɹ  
ɉɪɨɜɟɪɤɚ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɣ, ɩɨɥɭɱɟɧɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ 

ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ.  
1. ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ:  
௡ߛ  ∙ ௟௖ߛ ∙ |𝜎ଷ| ൑ ௖ௗߛ ∙ ܴ௕,                                                                                      (6.87)          
 

ɝɞɟ ݊ߛ = ͳ,ʹ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ; 
݈ܿߛ       = ͳ,Ͳ - ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ [4, ɩ. 8.16]; 
      ܴ ܾ = ͹,ͷ Ɇɉɚ - ɪɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ ɞɥɹ ɤɥɚɫɫɚ B10; 
݀ܿߛ       = Ͳ,ͻͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ [8, ɬɚɛɥɢɰɚ 6];  

 ͳ,ʹ ∙ ͳ,Ͳ ∙ |−ͳͳͳͳ,ʹͻ| ൑ Ͳ,ͻͷ ∙ ͹,ͷ;   
 ͳ,͵͵ ˍʜ/ˏଶ ൑ ͹,ͳʹ ˍʜ/ˏଶ.  
 
2. Ɉɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ:  
 𝜎௬௨ < Ͳ;                                                                                                                      (6.88)          

 −ͶͲͷ,ͲͶ ˍʞ˃ < Ͳ.  
 

3. ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ:  
 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙          ௗ௨;                                                                                             (6.89)ܪ

 ͶͲͷ,ͲͶ ˍʞ˃ ൒ ͳͲͳ,͹ͺ ˍʞ˃.  
 

ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɩɥɨɬɢɧɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɜɫɟɦ ɤɪɢɬɟɪɢɹɦ ɩɪɨɱɧɨɫɬɢ. 
 

6.5.4 Ɉɛɨɫɧɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɨɫɧɨɜɚɧɢɹ, ɬ.ɟ. ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ ɫɨɨɪɭɠɟɧɢɹ. 

ɇɚɩɪɹɠɟɧɢɟ  ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 𝜎௬, ˍʜ/ˏଶ -405,04 -920,52 𝜎௫ , ˍʜ/ˏଶ -407,12 -233,94 ߬௫௬, ˍʜ/ˏଶ 0 409,12 𝜎ଵ, ˍʜ/ˏଶ -405,04 -43,16 𝜎ଷ, ˍʜ/ˏଶ -407,12 -1111,29 
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ɉɥɨɬɢɧɵ ɪɚɫɫɱɢɬɵɜɚɸɬ ɧɚ ɫɞɜɢɝ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ – ɩɨ 
ɩɨɬɟɪɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ.  

ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ:  

 ோ∙ఊ೎ி∙ఊ೗೎ ൒ ௡ߛ ,                                                                                                                  (6.90)          

 
ɝɞɟ ߛ௡ = ͳ,ʹ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ [4];        ߛ௟௖ = ͳ,Ͳ - ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ [4];        ߛ௖ = Ͳ,ͻͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ [8];        ܴ - ɪɚɫɱёɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɛɨɛɳёɧɧɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ (ɫɢɥɵ, 
ɫɨɩɪɨɬɢɜɥɹɸɳɟɣɫɹ ɫɞɜɢɝɭ);         ܨ - ɫɞɜɢɝɚɸɳɚɹ ɫɢɥɚ.  

 ܴ = ˎ˒ܩ) + ˄ܩ + ˊݍ − ˗ܹ − ܹ˅ ˊ˅ + ܹː ) ∙ tg ߮ + ܿ ∙ 𝜔,                                (6.91)         
 

ɝɞɟ ߛ௖ = Ͳ,͹ - ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɞɥɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ;        𝜔 = ʹͻ,ͳ - ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɩɪɢ 
ɪɚɫɱёɬɟ ɧɚ 1 ɩ.ɦ.  
 ܴ = ሺͳͲͺͶ͹,ͳͳ + ͷʹʹͺ,͹ʹ + ͳʹ,ͺͺ − ͳͺͳͺ,ͷͺ − ͳʹͷ͵,ͻͳ + ͻʹ,ͷͶሻ ݃ݐ∙ ͵͸,ͷ° + ͳʹͲ ∙ ʹͻ,ͳ = ͳ͵ͳͺͷ,ͻ͹ ˍʜ;    

ܨ  = ܶ˅ − ܶː + ܹ˅ ˑˎː + ːܧ +           (6.92)                                                                       ;˅˃ܧ
ܨ  = ͺͶͶ͹,͸Ͷ − ͻͷ,ͻ͸ + Ͷ,Ͳʹ + ͳͳ,͹͹ + Ͳ = ͺ͵͸ͺ,Ͷ͸ ˍʜ;    
 ଵଷଵ଼ହ,ଽ଻∙଴,ଽହ଼ଷ଺଼,ସ଺∙ଵ,଴ = ͳ,ͷͲ ൒ ͳ,ʹ.  
 
ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ.  
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7 Ɉɯɪɚɧɚ ɬɪɭɞɚ, ɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 
7.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ» ɨɬ 21 ɢɸɥɹ 1997 ɝ. N 117-ɎɁ ɛɟɡɨɩɚɫɧɨɫɬɶ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɑɢɪɤɚɬɫɤɨɣ Ƚɗɋ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜ ɩɪɨɰɟɫɫɟ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ, ɷɤɫɩɥɭɚɬɚɰɢɢ, 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɨɧɫɟɪɜɚɰɢɹ ɢ ɥɢɤɜɢɞɚɰɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 

ɋɜɟɞɟɧɢɹ ɨ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɹɯ ɑɢɪɤɚɬɫɤɨɣ Ƚɗɋ ɩɨɫɥɟ 
ɡɚɜɟɪɲɟɧɢɹ ɟɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɧɨɫɹɬɫɹ ɜ Ɋɨɫɫɢɣɫɤɢɣ ɪɟɟɫɬɪ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ ɩɨɫɥɟ ɭɬɜɟɪɠɞɟɧɢɹ ɞɟɤɥɚɪɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɨɪɭɠɟɧɢɹ. ɉɪɢ ɜɧɟɫɟɧɢɢ ɜ Ɋɟɟɫɬɪ ɫɜɟɞɟɧɢɣ ɨ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɹɯ 
ɑɢɪɤɚɬɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɩɪɢɫɜɚɢɜɚɟɬɫɹ II ɤɥɚɫɫ ɨɩɚɫɧɨɫɬɢ - ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ 
ɫɨɨɪɭɠɟɧɢɟ ɜɵɫɨɤɨɣ ɨɩɚɫɧɨɫɬɢ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɮɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ "Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ" ɨɬ 21.07.1997 N 117-ɎɁ ɨɛɟɫɩɟɱɟɧɢɟ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɫɥɟɞɭɸɳɢɯ ɨɛɳɢɯ ɬɪɟɛɨɜɚɧɢɣ: 

- ɨɛɟɫɩɟɱɟɧɢɟ ɩɪɢɟɦɥɟɦɨɝɨ ɭɪɨɜɧɹ ɪɢɫɤɚ ɚɜɚɪɢɣ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ; 
          - ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɞɟɤɥɚɪɚɰɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; 
          - ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɮɟɞɟɪɚɥɶɧɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɧɚɞɡɨɪɚ ɜ ɨɛɥɚɫɬɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; 
          - ɛɟɫɩɟɪɟɛɨɣɧɨɫɬɶ ɪɚɛɨɬɵ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; 
          - ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɭɫɬɚɧɨɜɥɟɧɢɟ ɤɪɢɬɟɪɢɟɜ ɢɯ 
ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɫɧɚɳɟɧɢɟ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɬɟɯɧɢɱɟɫɤɢɦɢ 
ɫɪɟɞɫɬɜɚɦɢ ɜ ɰɟɥɹɯ ɩɨɫɬɨɹɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɡɚ ɢɯ ɫɨɫɬɨɹɧɢɟɦ, ɨɛɟɫɩɟɱɟɧɢɟ 
ɧɟɨɛɯɨɞɢɦɨɣ ɤɜɚɥɢɮɢɤɚɰɢɢ ɪɚɛɨɱɢɯ, ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ 
ɫɨɨɪɭɠɟɧɢɟ; 
          - ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɡɚɛɥɚɝɨɜɪɟɦɟɧɧɨɝɨ ɩɪɨɜɟɞɟɧɢɹ ɤɨɦɩɥɟɤɫɚ ɦɟɪɨɩɪɢɹɬɢɣ 
ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɭɦɟɧɶɲɟɧɢɸ ɪɢɫɤɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ 
ɧɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɹɯ; 
          - ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɞɟɣɫɬɜɢɹ (ɛɟɡɞɟɣɫɬɜɢɟ), ɤɨɬɨɪɵɟ ɩɨɜɥɟɤɥɢ ɡɚ ɫɨɛɨɣ 
ɫɧɢɠɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɧɢɠɟ ɞɨɩɭɫɬɢɦɨɝɨ 
ɭɪɨɜɧɹ. 

ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
ɑɢɪɤɚɬɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɢɯ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: 
          - ɨɛɟɫɩɟɱɢɬɶ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɢ 
ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ; 
          - ɨɛɟɫɩɟɱɢɜɚɬɶ ɤɨɧɬɪɨɥɶ (ɦɨɧɢɬɨɪɢɧɝ) ɡɚ ɩɨɤɚɡɚɬɟɥɹɦɢ ɫɨɫɬɨɹɧɢɹ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɩɪɢɪɨɞɧɵɯ ɢ ɬɟɯɧɨɝɟɧɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɢ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɨɫɭɳɟɫɬɜɥɹɬɶ ɨɰɟɧɤɭ ɛɟɡɨɩɚɫɧɨɫɬɢ 
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ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɪɟɝɭɥɹɪɧɭɸ ɨɰɟɧɤɭ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ, ɜɪɟɞɧɵɯ ɩɪɢɪɨɞɧɵɯ ɢ ɬɟɯɧɨɝɟɧɧɵɯ 
ɜɨɡɞɟɣɫɬɜɢɣ, ɪɟɡɭɥɶɬɚɬɨɜ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢ ɢɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɞɟɹɬɟɥɶɧɨɫɬɢ, ɫɜɹɡɚɧɧɨɣ ɫɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ ɢ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɨɛɴɟɤɬɨɜ ɧɢɠɟ ɢ 
ɜɵɲɟ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ; 
          - ɨɛɟɫɩɟɱɢɜɚɬɶ ɪɚɡɪɚɛɨɬɤɭ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɭɬɨɱɧɟɧɢɟ ɤɪɢɬɟɪɢɟɜ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ, ɚ ɬɚɤɠɟ ɩɪɚɜɢɥ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɨɞɟɪɠɚɧɢɸ ɤɨɬɨɪɵɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɮɟɞɟɪɚɥɶɧɵɦɢ ɨɪɝɚɧɚɦɢ 
ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɯ ɤɨɦɩɟɬɟɧɰɢɟɣ; 
          - ɪɚɡɜɢɜɚɬɶ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɨɪɭɠɟɧɢɹ; 
          - ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɩɪɢɱɢɧɵ ɫɧɢɠɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɪɚɡɪɚɛɨɬɤɭ ɢ 
ɪɟɚɥɢɡɚɰɢɸ ɦɟɪ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɬɟɯɧɢɱɟɫɤɢ ɢɫɩɪɚɜɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɢ ɟɝɨ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɩɨ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɚɜɚɪɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ; 
           - ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɪɨɜɟɞɟɧɢɟ ɪɟɝɭɥɹɪɧɵɯ ɨɛɫɥɟɞɨɜɚɧɢɣ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɨɪɭɠɟɧɢɹ; 
          - ɫɨɡɞɚɜɚɬɶ ɮɢɧɚɧɫɨɜɵɟ ɢ ɦɚɬɟɪɢɚɥɶɧɵɟ ɪɟɡɟɪɜɵ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ 
ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ, ɜ ɩɨɪɹɞɤɟ, ɭɫɬɚɧɨɜɥɟɧɧɨɦ 
ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɡɟɪɜɨɜ 
ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ ɩɪɢɪɨɞɧɨɝɨ ɢ 
ɬɟɯɧɨɝɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ; 
          - ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ ɷɤɫɩɥɭɚɬɚɰɢɸ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɦɢ ɫ ɮɟɞɟɪɚɥɶɧɵɦɢ ɨɪɝɚɧɚɦɢ 
ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ, ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɮɟɞɟɪɚɥɶɧɨɝɨ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɧɚɞɡɨɪɚ ɜ ɨɛɥɚɫɬɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ, ɩɪɚɜɢɥɚɦɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɢ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɨɛɹɡɚɬɟɥɶɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤɜɚɥɢɮɢɤɚɰɢɸ 
ɪɚɛɨɬɧɢɤɨɜ; 
          - ɫɨɡɞɚɜɚɬɶ ɢ ɩɨɞɞɟɪɠɢɜɚɬɶ ɜ ɫɨɫɬɨɹɧɢɢ ɝɨɬɨɜɧɨɫɬɢ ɥɨɤɚɥɶɧɵɟ ɫɢɫɬɟɦɵ 
ɨɩɨɜɟɳɟɧɢɹ; 
          - ɫɨɞɟɣɫɬɜɨɜɚɬɶ ɮɟɞɟɪɚɥɶɧɵɦ ɨɪɝɚɧɚɦ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ, 
ɭɩɨɥɧɨɦɨɱɟɧɧɵɦ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɮɟɞɟɪɚɥɶɧɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɧɚɞɡɨɪɚ ɜ 
ɨɛɥɚɫɬɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɜ ɪɟɚɥɢɡɚɰɢɢ ɢɯ 
ɮɭɧɤɰɢɣ; 
          - ɫɨɜɦɟɫɬɧɨ ɫ ɨɪɝɚɧɚɦɢ ɦɟɫɬɧɨɝɨ ɫɚɦɨɭɩɪɚɜɥɟɧɢɹ ɢɧɮɨɪɦɢɪɨɜɚɬɶ 
ɧɚɫɟɥɟɧɢɟ ɨ ɜɨɩɪɨɫɚɯ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; 
          - ɮɢɧɚɧɫɢɪɨɜɚɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɨɪɭɠɟɧɢɹ, ɨɛɟɫɩɟɱɟɧɢɸ ɟɝɨ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɪɚɛɨɬɵ ɩɨ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɢ ɥɢɤɜɢɞɚɰɢɢ ɩɨɫɥɟɞɫɬɜɢɣ ɚɜɚɪɢɣ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɨɪɭɠɟɧɢɹ; 
          - ɡɚɤɥɸɱɚɬɶ ɞɨɝɨɜɨɪ ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ ɝɪɚɠɞɚɧɫɤɨɣ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɛ 
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ɨɛɹɡɚɬɟɥɶɧɨɦ ɫɬɪɚɯɨɜɚɧɢɢ ɝɪɚɠɞɚɧɫɤɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɜɥɚɞɟɥɶɰɚ ɨɩɚɫɧɨɝɨ 
ɨɛɴɟɤɬɚ ɡɚ ɩɪɢɱɢɧɟɧɢɟ ɜɪɟɞɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɚɜɚɪɢɢ ɧɚ ɨɩɚɫɧɨɦ ɨɛɴɟɤɬɟ; 
          - ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ, ɪɟɤɨɧɫɬɪɭɤɰɢɸ, ɤɨɧɫɟɪɜɚɰɢɸ ɢ 
ɥɢɤɜɢɞɚɰɢɸ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɜ ɫɥɭɱɚɟ ɟɝɨ ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ 
ɨɛɹɡɚɬɟɥɶɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ; 
          - ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɧɟɫɟɧɢɟ ɜ Ɋɟɝɢɫɬɪ ɫɜɟɞɟɧɢɣ ɨ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɦ 
ɫɨɨɪɭɠɟɧɢɢ; 
          -ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɪɨɜɟɞɟɧɢɟ ɚɬɬɟɫɬɚɰɢɢ ɪɚɛɨɬɧɢɤɨɜ ɩɨ ɜɨɩɪɨɫɚɦ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɫɥɭɱɚɹɯ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ 
ɧɚɫɬɨɹɳɢɦ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ. 

Ɋɚɛɨɬɧɢɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɪɭɤɨɜɨɞɢɬɟɥɢ, ɜ ɰɟɥɹɯ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɡɧɚɧɢɹ 
ɨɛɹɡɚɬɟɥɶɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ ɨɛɹɡɚɧɵ ɧɟ ɪɟɠɟ ɨɞɧɨɝɨ ɪɚɡɚ ɜ ɩɹɬɶ ɥɟɬ ɩɪɨɯɨɞɢɬɶ ɚɬɬɟɫɬɚɰɢɸ ɩɨ 
ɜɨɩɪɨɫɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. Ⱥɬɬɟɫɬɚɰɢɹ ɪɚɛɨɬɧɢɤɨɜ 
ɩɨ ɜɨɩɪɨɫɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɩɪɨɜɨɞɢɬɫɹ ɜ ɨɛɴɟɦɟ 
ɬɪɟɛɨɜɚɧɢɣ ɤ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, 
ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɢɫɩɨɥɧɟɧɢɹ ɢɦɢ ɬɪɭɞɨɜɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ. 

 
7.2 Ɉɯɪɚɧɚ ɬɪɭɞɚ 
 
7.2.1 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 
 
ɋɨɨɪɭɠɟɧɢɹ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɑɢɪɤɚɬɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜ 

ɬɟɯɧɢɱɟɫɤɢ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɦ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ. 
ɉɪɢ ɷɬɨɦ ɨɛɹɡɚɬɟɥɶɧɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɡɚɳɢɬɚ ɪɚɛɨɬɧɢɤɨɜ ɢ ɜ ɡɨɧɚɯ 
ɜɨɡɦɨɠɧɨɝɨ ɡɚɬɨɩɥɟɧɢɹ Ƚɗɋ. ɇɚ ɫɥɭɱɚɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɧɟɪɚɫɱɟɬɧɵɯ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɫɢɬɭɚɰɢɣ ɞɨɥɠɧɵ ɛɵɬɶ ɜ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ 
ɪɟɚɥɢɡɚɰɢɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɞɥɹ ɪɚɡɧɵɯ ɫɬɟɩɟɧɟɣ ɭɝɪɨɡɵ 
ɬɟɯɧɢɱɟɫɤɢɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɩɟɪɫɨɧɚɥɚ Ƚɗɋ. Ⱦɥɹ ɬɚɤɢɯ ɫɥɭɱɚɟɜ ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɨɛɭɫɬɪɨɣɫɬɜɨ 
ɫɩɟɰɢɚɥɶɧɵɯ ɛɟɡɨɩɚɫɧɵɯ (ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ) ɩɨɦɟɳɟɧɢɣ, ɪɚɫɫɱɢɬɚɧɧɵɯ 
ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɲɬɚɬɧɵɣ ɫɨɫɬɚɜ ɩɟɪɫɨɧɚɥɚ. 

Ⱦɥɹ ɑɢɪɤɚɬɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɫɯɟɦɵ ɢ ɩɭɬɢ ɷɜɚɤɭɚɰɢɢ 
ɪɚɛɨɬɧɢɤɨɜ ɢɡ ɡɨɧ ɪɚɫɱɟɬɧɨ-ɜɨɡɦɨɠɧɨɝɨ ɡɚɬɨɩɥɟɧɢɹ ɢɥɢ ɨɛɪɭɲɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 
ɨɬɦɟɬɤɢ ɜɵɲɟ ɪɚɫɱɟɬɧɨɝɨ ɭɪɨɜɧɹ ɬɚɤɨɝɨ ɡɚɬɨɩɥɟɧɢɹ, ɨɩɨɥɡɧɹ, ɨɛɪɭɲɟɧɢɹ ɢɥɢ ɜ 
ɫɩɟɰɢɚɥɶɧɵɟ ɛɟɡɨɩɚɫɧɵɟ ɩɨɦɟɳɟɧɢɹ. ɗɤɫɩɥɢɤɚɰɢɢ ɩɥɚɧɵ ɷɜɚɤɭɚɰɢɢ ɞɨɥɠɧɵ 
ɛɵɬɶ ɜɵɜɟɲɟɧɵ ɧɚ ɜɢɞɧɵɯ ɦɟɫɬɚɯ. ɗɤɫɩɥɢɤɚɰɢɢ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɫɧɨɜɧɨɝɨ 
ɨɫɜɟɳɟɧɢɹ ɞɨɥɠɧɵ ɩɨɞɫɜɟɱɢɜɚɬɶɫɹ ɨɬ ɪɟɡɟɪɜɧɵɯ ɚɜɬɨɧɨɦɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 
ɩɢɬɚɧɢɹ. ɗɜɚɤɭɚɰɢɨɧɧɵɟ ɜɵɯɨɞɵ ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɧɚɳɟɧɵ ɜɢɞɢɦɵɦɢ ɩɪɢ 
ɨɬɤɥɸɱɟɧɢɢ ɨɫɧɨɜɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɵɦɢ ɭɤɚɡɚɬɟɥɹɦɢ ɫ 
ɚɜɬɨɧɨɦɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɩɢɬɚɧɢɹ. 

Ȼɟɡɨɩɚɫɧɵɟ ɩɨɦɟɳɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ ɢɫɩɵɬɚɧɧɵɦɢ, 
ɝɨɬɨɜɵɦɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɡɚɳɢɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɫɢɫɬɟɦɚɦɢ ɚɜɬɨɧɨɦɧɵɯ 
ɭɫɬɪɨɣɫɬɜ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ; ɚ ɬɚɤɠɟ ɫɪɟɞɫɬɜɚɦɢ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ 
ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɢ ɧɨɪɦɚɦɢ. 
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ɉɪɢ ɷɬɨɦ ɜ ɩɨɦɟɳɟɧɢɹɯ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɪɚɫɱɟɬɧɨ-ɧɟɨɛɯɨɞɢɦɵɟ 
ɡɚɩɚɫɵ ɩɢɬɶɟɜɨɣ ɜɨɞɵ, ɋɂɁ ɢ ɞɵɯɚɬɟɥɶɧɵɯ ɫɦɟɫɟɣ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ 
ɨɛɭɫɬɪɨɣɫɬɜɨ ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɢ ɞɢɫɬɚɧɰɢɨɧɧɵɦɢ 
ɫɪɟɞɫɬɜɚɦɢ ɫɜɹɡɢ. 

ɇɚ ɑɢɪɤɚɬɫɤɨɣ Ƚɗɋ ɢ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ: 
          - ɩɪɨɜɟɞɟɧɢɟ ɢɧɫɬɪɭɤɬɚɠɟɣ ɢ ɬɪɟɧɢɪɨɜɨɤ ɞɥɹ ɨɬɪɚɛɨɬɤɢ ɧɚɜɵɤɨɜ ɩɨ 
ɷɜɚɤɭɚɰɢɢ ɪɚɛɨɬɧɢɤɨɜ ɜ ɫɥɭɱɚɟ ɩɨɹɜɥɟɧɢɹ ɭɝɪɨɡɵ ɡɚɬɨɩɥɟɧɢɹ ɢɥɢ ɨɛɪɭɲɟɧɢɹ 
ɝɪɭɧɬɚ, ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɢ ɩɨɥɶɡɨɜɚɧɢɸ ɚɜɬɨɧɨɦɧɵɯ ɭɫɬɚɧɨɜɨɤ 
ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ, ɛɟɡɨɩɚɫɧɵɯ ɩɨɦɟɳɟɧɢɣ, ɫɩɨɫɨɛɧɵɯ ɡɚɳɢɬɢɬɶ ɪɚɛɨɬɧɢɤɨɜ ɜ 
ɫɥɭɱɚɟ ɡɚɬɨɩɥɟɧɢɹ ɩɨɦɟɳɟɧɢɣ ɡɞɚɧɢɹ Ƚɗɋ, ɚ ɬɚɤɠɟ ɧɚɜɵɤɨɜ ɩɨ ɡɚɤɪɵɬɢɸ 
ɜɪɭɱɧɭɸ ɡɚɬɜɨɪɨɜ ɧɚ ɝɪɟɛɧɟ ɩɥɨɬɢɧɵ ɢ ɞɜɟɪɟɣ ɜ ɛɟɡɨɩɚɫɧɵɯ (ɚɜɚɪɢɣɧɨ-
ɫɩɚɫɚɬɟɥɶɧɵɯ) ɩɨɦɟɳɟɧɢɹɯ. 

ɇɚ ɑɢɪɤɚɬɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɤɨɧɬɪɨɥɶ ɢ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɟ 
ɩɪɨɜɟɪɤɢ: 
          - ɫɨɨɬɜɟɬɫɬɜɢɹ ɤɚɤ ɮɭɧɤɰɢɨɧɢɪɭɸɳɟɝɨ, ɬɚɤ ɢ ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɪɟɦɨɧɬɟ 
ɢɥɢ ɜ ɪɟɡɟɪɜɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
          - ɡɧɚɧɢɣ ɪɚɛɨɬɧɢɤɚɦɢ ɫɯɟɦ ɩɭɬɟɣ ɷɜɚɤɭɚɰɢɢ, ɫɯɟɦ ɪɚɡɦɟɳɟɧɢɹ 
ɛɟɡɨɩɚɫɧɵɯ ɩɨɦɟɳɟɧɢɣ, ɧɚɜɵɤɨɜ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚ ɩɪɚɤɬɢɤɟ; 
          - ɡɧɚɧɢɣ ɪɚɛɨɬɧɢɤɚɦɢ ɋɂɁ, ɫɪɟɞɫɬɜ ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ ɢ ɫɢɫɬɟɦ 
ɚɜɬɨɧɨɦɧɵɯ ɭɫɬɚɧɨɜɨɤ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ, ɧɚɜɵɤɨɜ ɢɯ ɩɪɢɦɟɧɟɧɢɹ ɩɨ 
ɧɚɡɧɚɱɟɧɢɸ; 
          - ɫɨɛɥɸɞɟɧɢɹ ɪɚɛɨɬɧɢɤɚɦɢ ɧɨɪɦ ɨɯɪɚɧɵ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ; 
          - ɩɪɚɜɢɥɶɧɵɦ, ɩɨ ɧɚɡɧɚɱɟɧɢɸ, ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɛɨɬɧɢɤɚɦɢ ɩɪɟɞɨɯɪɚɧɢ- 
ɬɟɥɶɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, ɫɩɟɰɨɞɟɠɞɵ ɢ ɞɪɭɝɢɯ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɯɚɪɚɤɬɟɪɚ 
ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ. 

ɇɚ ɑɢɪɤɚɬɫɤɨɣ Ƚɗɋ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧ ɤɚɛɢɧɟɬ ɢɥɢ ɭɝɨɥɨɤ ɨɯɪɚɧɵ 
ɬɪɭɞɚ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫ ɢɥɥɸɫɬɪɚɬɢɜɧɵɦ ɦɚɬɟɪɢɚɥɨɦ ɩɨ ɬɟɦɚɬɢɤɟ ɨɯɪɚɧɵ ɬɪɭɞɚ 
ɢ ɛɟɡɨɩɚɫɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. 

ɇɚ ɤɚɠɞɨɦ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɢ 
ɞɨɥɠɧɨɫɬɧɵɟ ɢɧɫɬɪɭɤɰɢɢ ɢ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɜ ɨɛɴɟɦɟ, 
ɨɛɹɡɚɬɟɥɶɧɨɦ ɞɥɹ ɞɚɧɧɨɣ ɞɨɥɠɧɨɫɬɢ ɢɥɢ ɩɪɨɮɟɫɫɢɢ. 

 
7.2.2 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɟɪɫɨɧɚɥɭ 
 
ȼɟɫɶ ɩɟɪɫɨɧɚɥ ɑɢɪɤɚɬɫɤɨɣ Ƚɗɋ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧ ɫɩɟɰɨɞɟɠɞɨɣ, 

ɫɩɟɰɨɛɭɜɶɸ ɢ ɞɪɭɝɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɢ ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 12.4.011 ɢ ɨɛɹɡɚɧ 
ɩɨɥɶɡɨɜɚɬɶɫɹ ɢɦɢ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ. 

Ɉɛɟɫɩɟɱɟɧɢɟ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ (ɫɩɟɰɢɚɥɶɧɨɣ ɨɞɟɠɞɨɣ, 
ɫɩɟɰɢɚɥɶɧɨɣ ɨɛɭɜɶɸ, ɫɪɟɞɫɬɜɚɦɢ ɡɚɳɢɬɵ ɝɨɥɨɜɵ, ɥɢɰɚ, ɪɭɤ, ɝɥɚɡ, ɨɪɝɚɧɨɜ 
ɞɵɯɚɧɢɹ ɢ ɫɥɭɯɚ) ɪɚɛɨɬɧɢɤɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɪɨɮɟɫɫɢɣ ɢ ɞɨɥɠɧɨɫɬɟɣ ɫ 
ɭɱɟɬɨɦ ɨɫɨɛɟɧɧɨɫɬɟɣ ɢ ɭɫɥɨɜɢɣ ɜɵɩɨɥɧɹɟɦɵɯ ɢɦɢ ɪɚɛɨɬ, ɞɨɥɠɧɨ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫɨɝɥɚɫɧɨ ɤɨɥɥɟɤɬɢɜɧɨɦɭ ɞɨɝɨɜɨɪɭ, ɧɨ ɜ ɧɟ ɦɟɧɶɲɢɯ 
ɧɨɦɟɧɤɥɚɬɭɪɟ, ɨɛɴɟɦɚɯ ɢ ɫɪɨɤɚɯ ɩɨɥɶɡɨɜɚɧɢɹ, ɨɩɪɟɞɟɥɟɧɧɵɯ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦɢ 
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ɩɪɚɜɢɥɚɦɢ ɢ ɧɨɪɦɚɦɢ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɛɨɬɧɢɤɨɜ ɷɬɢɦɢ ɫɪɟɞɫɬɜɚɦɢ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ. 

ɋɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɞɨɥɠɧɵ ɩɪɢɦɟɧɹɬɶɫɹ ɪɚɛɨɬɧɢɤɨɦ ɜ 
ɱɟɬɤɨɦ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɤɚɡɚɧɢɹɦɢ ɢ ɢɧɫɬɪɭɤɰɢɹɦɢ ɢɯ ɢɡɝɨɬɨɜɢɬɟɥɟɣ. ɉɪɢ 
ɧɟɢɫɩɨɥɶɡɨɜɚɧɢɢ ɋɂɁ ɩɨ ɧɚɡɧɚɱɟɧɢɸ, ɪɚɛɨɬɧɢɤ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɤ ɪɚɛɨɬɟ. 

ɉɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɨ ɨɤɚɡɚɧɢɸ ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɩɪɢ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɟ ɞɨɥɠɧɚ ɩɪɨɜɨɞɢɬɶɫɹ ɩɪɢ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɩɪɨɜɟɪɤɟ ɡɧɚɧɢɣ ɩɪɚɜɢɥ 
ɢ ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

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

 
7.3 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 
7.3.1 Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
 
Ɉɫɧɨɜɵ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɡɚɤɨɧɨɞɚɬɟɥɶɧɨ 

ɡɚɤɪɟɩɥɟɧɵ ɜ Ɏɟɞɟɪɚɥɶɧɨɦ ɡɚɤɨɧɟ ɨɬ 21.12.1994 № 69-ɎɁ. Ɍɪɟɛɨɜɚɧɢɹ ɤ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢɡɥɨɠɟɧɵ ɜ ɩɪɚɜɢɥɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɭɬɜɟɪɠɞɟɧɧɵɯ Ɇɑɋ Ɋɨɫɫɢɢ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ ɑɢɪɤɚɬɫɤɨɣ Ƚɗɋ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ 
ɪɭɤɨɜɨɞɢɬɟɥɹ ɫɬɚɧɰɢɢ. 

ɑɢɪɤɚɬɫɤɚɹ Ƚɗɋ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɚ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɨɬɭɲɟɧɢɟɦ, 
ɧɚɩɪɚɜɥɟɧɧɨɣ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɥɸɞɟɣ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ 
ɩɨɠɚɪɚ. 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ɑɢɪɤɚɬɫɤɨɣ Ƚɗɋ ɨɛɹɡɚɧ: 
          - ɨɪɝɚɧɢɡɨɜɚɬɶ ɢɡɭɱɟɧɢɟ ɢ ɜɵɩɨɥɧɟɧɢɟ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɜɫɟɦɢ ɪɚɛɨɬɧɢɤɚɦɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ; 
          - ɨɛɟɫɩɟɱɢɬɶ ɪɚɡɪɚɛɨɬɤɭ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ 
ɩɨɜɵɲɟɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
          - ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɪɟɠɢɦ ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɜ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɢɯ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ; 
          - ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɪɟɝɭɥɹɪɧɨɣ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ Ƚɗɋ; 
          - ɧɚɡɧɚɱɢɬɶ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɥɢɰ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɨ ɤɚɠɞɨɦɭ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɭɱɚɫɬɤɭ ɢ ɩɨɦɟɳɟɧɢɸ; 
          - ɨ ɤɚɠɞɨɦ ɩɨɠɚɪɟ ɫɨɨɛɳɚɬɶ ɜ ɦɟɫɬɧɵɟ ɨɪɝɚɧɵ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɧɚɡɧɚɱɚɬɶ ɤɨɦɢɫɫɢɸ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɩɪɢɱɢɧ ɩɨɠɚɪɚ ɢ ɪɚɡɪɚɛɨɬɤɢ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɬ.ɞ. 
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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 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 ɪɚɛɨɬɧɢɤ ɑɢɪɤɚɬɫɤɨɣ 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 ɑɢɪɤɚɬɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɵ ɩɪɨɯɨɞɢɬɶ ɩɨɞɝɨɬɨɜɤɭ ɩɨ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɉɨɞɝɨɬɨɜɤɚ ɪɚɛɨɬɧɢɤɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 

 - ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
          - ɪɟɝɭɥɹɪɧɵɟ ɢɧɫɬɪɭɤɬɚɠɢ (ɩɟɪɜɢɱɧɵɣ, ɩɟɪɢɨɞɢɱɟɫɤɢɟ, ɜɧɟɩɥɚɧɨɜɵɟ ɢ 
ɰɟɥɟɜɵɟ), ɩɨ ɜɨɩɪɨɫɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

 - ɫɩɟɰɢɚɥɶɧɭɸ ɩɨɞɝɨɬɨɜɤɭ; 
 - ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ; 
 - ɩɨɜɵɲɟɧɢɟ ɡɧɚɧɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ; 
 - ɢɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɬ.ɞ. 
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ɉɟɪɫɨɧɚɥ Ƚɗɋ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. Ʌɢɰɚ, ɜɢɧɨɜɧɵɟ ɜ ɧɚɪɭɲɟɧɢɢ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɧɟɫɭɬ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢɥɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. 

 
7.3.2 Ɉɛɴɟɤɬɵ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
 
Ɉɛɴɟɤɬɚɦɢ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɑɢɪɤɚɬɫɤɨɣ Ƚɗɋ ɹɜɥɹɸɬɫɹ: 
- ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ; 
- ɫɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ; 
- ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
- ɫɬɚɧɰɢɨɧɧɨɟ ɦɚɫɥɨɯɨɡɹɣɫɬɜɨ; 
- ɩɨɞɩɭɥɶɬɨɜɵɟ, ɩɨɞɳɢɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ. 
ɉɨɜɪɟɠɞɟɧɢɟ ɜ ɝɟɧɟɪɚɬɨɪɚɯ, ɜɵɡɜɚɧɧɨɟ ɩɪɨɛɨɟɦ ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɨɤ 

ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɩɨɠɚɪ ɫ ɬɹɠɟɥɵɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ. ɇɚ 
ɝɟɧɟɪɚɬɨɪɚɯ Ƚɗɋ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɳɢɬɵ, ɤɨɬɨɪɵɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɞɟɣɫɬɜɢɟɦ 
ɨɬ ɡɚɳɢɬ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɫɢɝɧɚɥɢɡɢɪɭɸɬ ɨ 
ɧɚɥɢɱɢɢ ɜɨɡɝɨɪɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɭɫɤ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 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 ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ. 

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

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

 
7.3.3 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ 
 
ɇɚ ɞɜɟɪɢ ɩɨɦɟɳɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɞɨɥɠɧɵ ɛɵɬɶ ɧɚɧɟɫɟɧɵ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɧɚɞɩɢɫɢ: «Ⱥɤɤɭɦɭɥɹɬɨɪɧɚɹ», «Ɉɝɧɟɨɩɚɫɧɨ», «ɋ ɨɝɧɟɦ ɧɟ 
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ɜɯɨɞɢɬɶ», «Ʉɭɪɢɬɶ ɡɚɩɪɟɳɟɧɨ», «Ɉɫɬɨɪɨɠɧɨ. Ⱥɤɤɭɦɭɥɹɬɨɪɧɵɟ ɛɚɬɚɪɟɢ», ɥɢɛɨ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɡɚɩɪɟɳɚɸɳɢɟ ɢ ɩɪɟɞɩɢɫɵɜɚɸɳɢɟ ɡɧɚɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

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

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

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

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

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

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

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

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

Ɂɚɩɪɟɳɚɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɩɨɦɟɳɟɧɢɹɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ 
ɤɭɪɢɬɶ, ɯɪɚɧɢɬɶ ɤɢɫɥɨɬɵ ɢ ɳɟɥɨɱɢ ɜ ɤɨɥɢɱɟɫɬɜɚɯ, ɩɪɟɜɵɲɚɸɳɢɯ ɨɞɧɨɫɦɟɧɧɭɸ 
ɩɨɬɪɟɛɧɨɫɬɶ, ɨɫɬɚɜɥɹɬɶ ɫɩɟɰɨɞɟɠɞɭ, ɩɨɫɬɨɪɨɧɧɢɟ ɩɪɟɞɦɟɬɵ ɢ ɫɝɨɪɚɟɦɵɟ 
ɦɚɬɟɪɢɚɥɵ. 
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7.4 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 
7.4.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
ɑɢɪɤɚɬɫɤɢɣ ɝɢɞɪɨɭɡɟɥ ɪɚɫɩɨɥɨɠɟɧ ɜ Ɋɟɫɩɭɛɥɢɤɟ Ⱦɚɝɟɫɬɚɧ ɧɚ ɪɟɤɟ 

Ⱥɧɞɢɣɫɤɨɟ ɤɨɣɫɭ ɜ 5 ɤɦ ɜɵɲɟ ɩɨ ɬɟɱɟɧɢɸ ɨɬ ɫɟɥɚ ɑɢɪɤɚɬɚ. 
Ⱥɧɞɢɣɫɤɨɟ Ʉɨɣɫɭ  ɹɜɥɹɸɳɚɹɫɹ ɥɟɜɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɪɟɤɢ ɋɭɥɚɤ, 

ɨɛɪɚɡɭɟɬɫɹ ɨɬ ɫɥɢɹɧɢɹ ɪɟɤ ɉɢɪɢɤɢɬɟɥɶɫɤɚɹ Ⱥɥɚɡɚɧɢ ɢ Ɍɭɲɟɬɫɤɚɹ Ⱥɥɚɡɚɧɢ, 
ɛɟɪɭɳɢɯ ɧɚɱɚɥɨ ɜ ɝɨɪɧɨɣ Ɍɭɲɟɬɢɢ (Ƚɪɭɡɢɹ). ȼ 6 ɤɦ ɜɨɫɬɨɱɧɟɟ ɫɟɥɚ ɑɢɪɤɚɬɚ 
ɫɥɢɜɚɟɬɫɹ ɫ ɪɟɤɨɣ Ⱥɜɚɪɫɤɨɟ Ʉɨɣɫɭ, ɨɛɪɚɡɭɹ ɪɟɤɭ ɋɭɥɚɤ. Ⱦɥɢɧɚ ɪɟɤɢ ɨɬ ɫɥɢɹɧɢɹ 
ɞɜɭɯ ɪɟɤ ɫɨɫɬɚɜɥɹɟɬ 144 ɤɦ (ɨɬ ɢɫɬɨɤɚ Ɍɭɲɟɬɫɤɨɣ Ⱥɥɚɡɚɧɢ — 192 ɤɦ), ɩɨɥɧɨɟ 
ɩɚɞɟɧɢɟ — 2500 ɦ, ɩɥɨɳɚɞɶ ɜɨɞɨɫɛɨɪɚ — 4810 ɤɦ², ɫɪɟɞɧɹɹ ɜɵɫɨɬɚ — 2140 ɦ. 
ɩɥɨɳɚɞɶ ɨɥɟɞɟɧɟɧɢɹ ɜ ɛɚɫɫɟɣɧɟ ɪɟɤɢ ɫɨɫɬɚɜɥɹɟɬ 14 ɤɦ². Ʌɟɞɧɢɤɢ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɜ ɛɨɥɟɟ ɜɵɫɨɤɢɯ ɱɚɫɬɹɯ Ȼɨɝɨɫɫɤɨɝɨ, ɉɢɪɢɤɟɬɟɥɶɫɤɨɝɨ ɢ 
ɋɧɟɝɨɜɨɝɨ ɯɪɟɛɬɨɜ. 

Ʉɥɢɦɚɬ ɜ ɪɚɣɨɧɟ, ɝɞɟ ɩɥɚɧɢɪɭɟɬɫɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɑɢɪɤɚɬɫɤɨɣ Ƚɗɋ, 
ɭɦɟɪɟɧɧɨ-ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ. ȼ ɝɨɪɧɨɣ ɱɚɫɬɢ ɬɟɦɩɟɪɚɬɭɪɚ ɩɚɞɚɟɬ, ɚ ɜɥɚɠɧɨɫɬɶ 
ɩɨɜɵɲɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɫɨɬɵ. ȼ ɸɠɧɨɣ ɢ ɩɪɢɛɪɟɠɧɨɣ ɡɨɧɚɯ ɤɥɢɦɚɬ ɨɬ 
ɭɦɟɪɟɧɧɨɝɨ ɞɨ ɫɭɛɬɪɨɩɢɱɟɫɤɨɝɨ. ɋɪɟɞɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɹɧɜɚɪɹ ɤɨɥɟɛɥɸɬɫɹ ɨɬ 
+4°ɋ ɜ ɞɨɥɢɧɚɯ ɞɨ -11°ɋ ɜ ɜɵɫɨɤɨɝɨɪɶɹɯ, ɢɸɥɹ ɨɬ +30°ɋ ɜ ɞɨɥɢɧɚɯ ɞɨ +8°ɋ ɜ 
ɜɵɫɨɤɨɝɨɪɶɹɯ. Ƚɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɫɨɫɬɚɜɥɹɟɬ 200-300 ɢ 600-800 ɦɦ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ɉɫɧɨɜɧɵɦɢ ɡɚɝɪɹɡɧɹɸɳɢɦɢ ɜɟɳɟɫɬɜɚɦɢ, ɩɨɫɬɭɩɚɸɳɢɦɢ ɜ ɪɟɤɭ ɫɨ 
ɫɬɨɱɧɵɦɢ ɜɨɞɚɦɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɩɪɟɞɩɪɢɹɬɢɣ ɤɨɦɦɭɧɚɥɶɧɨɝɨ 
ɯɨɡɹɣɫɬɜɚ ɢ ɫ ɥɢɜɧɟɜɵɦɢ ɜɨɞɚɦɢ ɫ ɬɟɪɪɢɬɨɪɢɣ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɹɜɥɹɸɬɫɹ: 
ɧɟɮɬɟɩɪɨɞɭɤɬɵ, ɧɢɬɪɢɬɵ, ɧɢɬɪɚɬɵ, ɮɨɫɮɚɬɵ. 

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

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

ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: 
         - ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɥɚɧɞɲɚɮɬɨɜ, ɤɥɢɦɚɬɢɱɟɫɤɢɟ 
ɢɡɦɟɧɟɧɢɹ; 
         - ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɜɨɞɤɚ ɥɟɫɚ ɢ ɫɚɧɚɰɢɹ 
ɬɟɪɪɢɬɨɪɢɢ; 
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- ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ; 
- ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɨɛɪɚɳɟɧɢɟ ɫ ɨɬɯɨɞɚɦɢ; 

         - ɨɩɚɫɧɨɫɬɢ ɢ ɪɢɫɤɢ ɞɥɹ ɧɚɫɟɥɟɧɢɹ ɢ ɩɟɪɫɨɧɚɥɚ, ɫɜɹɡɚɧɧɵɟ ɫ ɫɨɫɬɨɹɧɢɟɦ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɨɪɹɞɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ; 

- ɩɟɪɟɫɟɥɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. 
ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɭɞɟɬ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ 

ɩɪɨɰɟɫɫɚɦɢ: 
- ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜɨɞɧɨɝɨ, ɥɟɞɨɜɨɝɨ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ 

ɪɟɠɢɦɨɜ; 
- ɢɡɦɟɧɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɧɨɫɚ ɢ ɫɟɞɢɦɟɧɬɚɰɢɢ ɧɚɧɨɫɨɜ; 

         - ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɟ ɤɚɱɟɫɬɜɚ 
ɜɨɞɵ ɪɟɤɢ Ⱥɧɞɢɣɫɤɨɟ ɤɨɣɫɭ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɑɢɪɤɚɬɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ; 
          - ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɟ 
ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɢɡ-ɡɚ ɫɦɟɧɵ ɪɟɱɧɨɝɨ ɬɢɩɚ 
ɷɤɨɫɢɫɬɟɦɵ ɧɚ ɨɡɟɪɧɵɣ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɚɧɉɢɇ 3907-85 «ɋɚɧɢɬɚɪɧɵɟ ɩɪɚɜɢɥɚ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ» ɨɬ 01.07.1985 ɜ 
ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 
         -ɩɪɨɢɡɜɟɫɬɢ ɨɱɢɫɬɤɭ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ ɢ ɦɭɫɨɪɚ; 
         -ɜɵɜɟɡɬɢ ɧɟɱɢɫɬɨɬɵ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɟ ɨɬɯɨɞɵ; 
         - ɩɪɨɢɡɜɟɫɬɢ ɫɚɧɢɬɚɪɧɭɸ ɨɱɢɫɬɤɭ ɬɟɪɪɢɬɨɪɢɣ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ 
ɨɛɴɟɤɬɨɜ; 
         -ɩɪɨɢɡɜɟɫɬɢ ɡɚɫɵɩɤɭ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɭɝɥɭɛɥɟɧɢɣ ɢ ɬɚɦɩɨɧɚɠ ɫɤɜɚɠɢɧ; 

ɉɨɦɢɦɨ ɷɬɨɝɨ, ɬɪɟɛɭɟɬɫɹ ɩɪɨɢɡɜɟɫɬɢ ɨɱɢɫɬɤɭ ɥɨɠɚ ɨɬ ɞɪɟɜɟɫɧɨɣ ɢ 
ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ 
ɩɭɧɤɬɨɜ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ, ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ, 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ: 
         - ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɢɫɤɥɸɱɚɸɳɢɟ ɡɚɬɨɩɥɟɧɢɟ ɢ ɩɨɞɬɨɩɥɟɧɢɟ 
ɨɫɬɚɜɥɹɟɦɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɧɨɪɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɢ ɛɵɬɚ ɧɚɫɟɥɟɧɢɹ; 
         - 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. 

 
7.4.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 
Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɜɨɞɨɯɪɚɧɢɥɢɳ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɋɚɧɉɢɇ 3907-85 «ɋɚɧɢɬɚɪɧɵɟ ɩɪɚɜɢɥɚ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ» ɨɬ 01.07.1985, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦɢ: 
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          -ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɩɪɟɞɩɪɨɟɤɬɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɨɟɤɬɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɩɨɞɥɟɠɚɬ ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ 
ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ ɧɚɞɡɨɪɚ; 
          - ɫɨɫɬɚɜ ɢ ɨɛɴɟɦɵ ɪɚɛɨɬ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɡɨɧɵ 
ɡɚɬɨɩɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɡɞɟɥɟ "ɋɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɩɨ 
ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ", ɩɪɟɞɫɬɚɜɥɹɟɦɨɝɨ ɧɚ ɫɨɝɥɚɫɨɜɚɧɢɟ ɜ ɫɨɫɬɚɜɟ 
ɦɚɬɟɪɢɚɥɨɜ ɩɨ ɜɵɛɨɪɭ ɩɥɨɳɚɞɨɤ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ; 
          - ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɚɧɢɬɚɪɧɵɟ ɩɨɩɭɫɤɢ 
ɫɨɫɬɚɜɥɹɸɬɫɹ ɫ ɭɱɟɬɨɦ ɧɟɨɛɯɨɞɢɦɵɯ ɢɧɠɟɧɟɪɧɵɯ ɢɡɵɫɤɚɧɢɣ ɪɚɫɱɟɬɨɜ, 
ɜɚɪɢɚɧɬɧɵɯ ɩɪɨɪɚɛɨɬɨɤ ɜ ɌɗɈ (ɌɗɊ), ɜ ɩɪɨɟɤɬɚɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɨɞɨɯɪɚɧɢɥɢɳ. 
ɍɤɚɡɚɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɞɨɥɠɧɵ ɩɪɢɜɨɞɢɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɚɡɞɟɥɚɯ 
ɩɪɨɟɤɬɚ. ɪɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɡɚɤɨɧɱɟɧɵ ɧɟ ɩɨɡɞɧɟɟ, ɱɟɦ ɡɚ ɨɞɢɧ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ ɫɟɡɨɧ ɞɨ ɧɚɱɚɥɚ ɡɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
         - ɪɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɡɚɤɨɧɱɟɧɵ ɧɟ ɩɨɡɞɧɟɟ, ɱɟɦ ɡɚ ɨɞɢɧ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ ɫɟɡɨɧ ɞɨ ɧɚɱɚɥɚ ɡɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
          - ɦɟɪɨɩɪɢɹɬɢɹ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɩɪɨɟɤɬɨɦ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɢ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɞɨɥɠɧɵ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫ ɨɩɟɪɟɠɟɧɢɟɦ ɫɪɨɤɨɜ ɜɨɡɜɟɞɟɧɢɹ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ ɢ ɡɚɜɟɪɲɢɬɶɫɹ ɞɨ ɧɚɱɚɥɚ ɡɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɩɟɪɟɫɟɥɟɧɢɢ 
ɠɢɬɟɥɟɣ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. ȼɫɟ ɧɚɫɟɥɟɧɧɵɟ ɩɭɧɤɬɵ, ɩɪɟɞɩɪɢɹɬɢɹ, ɡɞɚɧɢɹ ɢ 
ɫɨɨɪɭɠɟɧɢɹ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɡɨɧɚɯ ɩɨɫɬɨɹɧɧɨɝɨ ɢ ɜɪɟɦɟɧɧɨɝɨ ɡɚɬɨɩɥɟɧɢɹ (ɜ 
ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɢɣ ɢ ɡɢɦɧɢɯ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɵɯ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɢɯ ɛɶɟɮɚɯ), 
ɩɨɞɬɨɩɥɟɧɢɹ ɢ ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ ɩɨɞɥɟɠɚɬ ɩɟɪɟɧɨɫɭ ɢɥɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɇɢɉ ɉ-60-75 «ɉɥɚɧɢɪɨɜɤɚ ɢ ɡɚɫɬɪɨɣɤɚ ɝɨɪɨɞɨɜ, 
ɩɨɫɟɥɤɨɜ ɢ ɫɟɥɶɫɤɢɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ» ɢ ɋɇɢɉ 2.06.15-85 «ɂɧɠɟɧɟɪɧɚɹ 
ɡɚɳɢɬɚ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɡɚɬɨɩɥɟɧɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ». 

ȼ ɋɚɧɉɢɇ 3907-85 ɭɤɚɡɵɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɚɧɢɬɚɪɧɨɣ 
ɩɨɞɝɨɬɨɜɤɟ ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ: 
          - ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɪɟɞɩɪɢɹɬɢɣ, 
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɩɨɞɥɟɠɚɳɢɯ ɜɵɧɨɫɭ, ɚ ɬɚɤɠɟ ɦɟɫɬ ɦɚɫɫɢɜɧɨɝɨ 
ɡɚɝɪɹɡɧɟɧɢɹ; 
          - ɨɱɢɫɬɤɚ ɨɬ ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ; 
          - ɦɟɪɨɩɪɢɹɬɢɹ ɜ ɦɟɫɬɚɯ ɡɚɯɨɪɨɧɟɧɢɣ; 
          - ɩɨɞɝɨɬɨɜɤɚ ɩɪɢɛɪɟɠɧɵɯ ɭɱɚɫɬɤɨɜ ɜɨɞɨɯɪɚɧɢɥɢɳ ɨɤɨɥɨ ɧɚɫɟɥɟɧɧɵɯ 
ɩɭɧɤɬɨɜ – ɫɚɧɢɬɚɪɧɵɯ ɡɨɧ. 

ȼ ɫɚɧɢɬɚɪɧɭɸ ɨɱɢɬɤɭ ɬɟɪɪɢɬɨɪɢɢ ɜɤɥɸɱɚɟɬɫɹ: 
          - ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ 
ɜɵɧɨɫɢɦɵɯ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɥɟɠɚɬ ɭɞɚɥɟɧɢɸ ɦɨɫɬɵ, ɬɟɥɟɝɪɚɮɧɵɟ 
ɫɬɨɥɛɵ, ɮɭɧɞɚɦɟɧɬɵ ɢ ɞɪɭɝɢɟ ɫɨɨɪɭɠɟɧɢɹ, ɜɵɫɬɭɩɚɸɳɢɟ ɧɚɞ ɡɟɦɥɟɣ ɛɨɥɟɟ ɱɟɦ 
ɧɚ 50 ɫɦ (0,5 ɦ). Ɉɫɬɚɜɲɢɣɫɹ ɫɬɪɨɢɬɟɥɶɧɵɣ ɦɭɫɨɪ, ɫɨɥɨɦɚ, ɝɧɢɥɚɹ ɞɪɟɜɟɫɢɧɚ ɢ 
ɞɪ. ɫɠɢɝɚɸɬɫɹ ɧɚ ɦɟɫɬɟ, ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɥɨɦ ɫɨɛɢɪɚɟɬɫɹ ɢ ɜɵɜɨɡɢɬɫɹ ɡɚ ɩɪɟɞɟɥɵ 
ɬɟɪɪɢɬɨɪɢɢ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ; 
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          - ɧɟɱɢɫɬɨɬɵ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɟ ɨɬɛɪɨɫɵ ɜɵɜɨɡɹɬɫɹ ɡɚ ɩɪɟɞɟɥɵ 
ɬɟɪɪɢɬɨɪɢɢ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ ɧɚ ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞɟɧɧɵɟ ɭɱɚɫɬɤɢ ɢɥɢ 
ɫɩɟɰɢɚɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɸ ɢ ɩɟɪɟɪɚɛɨɬɤɟ; 
          - ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ, ɚ ɬɚɤɠɟ 
ɩɪɟɞɩɪɢɹɬɢɹ ɩɨ ɯɪɚɧɟɧɢɸ ɢ ɨɛɪɚɛɨɬɤɟ ɫɵɪɶɹ ɠɢɜɨɬɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ, 
ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ ɢ ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ, ɩɪɨɜɨɞɢɬɫɹ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɧɚɜɨɡ, ɧɚɜɨɡɧɵɟ ɫɬɨɤɢ ɢ ɦɭɫɨɪ ɨɛɟɡɡɚɪɚɠɢɜɚɸɬɫɹ ɨɞɧɢɦ 
ɢɡ ɦɟɬɨɞɨɜ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ Ɉɛɳɟɫɨɸɡɧɵɦɢ ɧɨɪɦɚɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦ ɭɞɚɥɟɧɢɹ, ɨɛɪɚɛɨɬɤɢ, ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ, ɯɪɚɧɟɧɢɹ, 
ɩɨɞɝɨɬɨɜɤɢ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚɜɨɡɚ ɢ ɩɨɦɟɬɚ (ɈɇɌɉ17-81), ɩɨɫɥɟ ɱɟɝɨ 
ɜɵɜɨɡɹɬɫɹ ɧɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɩɨɥɹ; ɩɨɱɜɚ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ, 
ɡɚɝɨɧɨɜ, ɜɵɝɭɥɶɧɵɯ ɞɜɨɪɨɜ ɢ ɞɪ. ɩɪɨɠɢɝɚɟɬɫɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɝɨɪɸɱɢɯ 
ɦɚɬɟɪɢɚɥɨɜ ɢɥɢ ɨɪɨɲɚɟɬɫɹ ɪɚɫɬɜɨɪɚɦɢ ɫɨɥɢ ɝɢɩɨɯɥɨɪɢɬɚ ɤɚɥɶɰɢɹ (ȾɌɋ ȽɄ) ɢɥɢ 
ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɢ, ɫɨɞɟɪɠɚɳɟɣ ɧɟ ɦɟɧɟɟ 5% ɚɤɬɢɜɧɨɝɨ ɯɥɨɪɚ, ɩɨɫɥɟ ɱɟɝɨ ɫɥɨɣ 
ɩɨɱɜɵ ɝɥɭɛɢɧɨɣ ɞɨ ɱɢɫɬɨɝɨ ɜɵɜɨɡɢɬɫɹ ɡɚ ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ, 
ɩɨɞɬɨɩɥɟɧɢɹ ɢ ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ ɢ ɡɚɤɚɩɵɜɚɟɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɚ ɧɚ ɝɥɭɛɢɧɭ ɧɟ ɦɟɧɟɟ 2 ɦ; 
         - ɨɱɢɫɬɧɵɟ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɫɜɚɥɤɢ, ɩɨɥɹ ɚɫɫɟɧɢɡɚɰɢɢ, 
ɨɪɨɲɟɧɢɹ ɢ ɮɢɥɶɬɪɚɰɢɢ, ɩɨɩɚɞɚɸɳɢɟ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ, ɩɨɞɥɟɠɚɬ 
ɡɚɤɪɵɬɢɸ. Ɇɟɫɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɭɤɚɡɚɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ ɛɵɬɶ 
ɩɟɪɟɩɚɯɚɧɵ ɜ ɡɨɧɟ ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ ɧɟ ɩɨɡɞɧɟɟ, ɱɟɦ ɡɚ ɨɞɢɧ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ 
ɫɟɡɨɧ ɞɨ ɡɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ȼ ɡɨɧɟ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, 
ɩɨɞɬɨɩɥɟɧɢɹ ɢ ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɭɤɚɡɚɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɜɵɟɦɤɭ ɫɥɨɹ ɡɚɝɪɹɡɧɟɧɧɨɝɨ ɝɪɭɧɬɚ ɞɨ ɱɢɫɬɨɝɨ, ɫ 
ɜɵɜɨɡɨɦ ɟɝɨ ɡɚ ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ ɩɪɨɝɧɨɡɢɪɭɟɦɨɝɨ ɩɨɞɬɨɩɥɟɧɢɹ ɢ 
ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɟɦ ɬɟɪɪɢɬɨɪɢɢ ɫɭɯɨɣ 
ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɶɸ ɫ ɡɚɫɵɩɤɨɣ ɱɢɫɬɵɦ ɝɪɭɧɬɨɦ; 
         - ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɩɨɫɥɟ ɩɟɪɟɧɨɫɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ ɬɟɯ ɠɟ ɬɪɟɛɨɜɚɧɢɣ, ɱɬɨ ɢ ɞɥɹ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ; 
         - ɫɤɜɚɠɢɧɵ (ɚɪɬɟɡɢɚɧɫɤɢɟ, ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɵɟ, ɧɟɮɬɹɧɵɟ ɢ ɞɪɭɝɢɟ) ɤɚɤ 
ɮɭɧɤɰɢɨɧɢɪɭɸɳɢɟ, ɬɚɤ ɢ ɧɟɮɭɧɤɰɢɨɧɢɪɭɸɳɢɟ ɩɨɩɚɞɚɸɳɢɟ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ 
ɨɱɢɫɬɤɢ, ɩɨɞɥɟɠɚɬ ɡɚɫɵɩɤɟ ɢɥɢ ɬɚɦɩɨɧɚɠɭ. 

ɉɪɢ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɤ ɡɚɬɨɩɥɟɧɢɸ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɨɱɢɫɬɤɚ ɨɬ ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. Ʌɟɫɨɫɜɨɞɤɚ ɛɭɞɟɬ 
ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɨɛɴɟɦɟ ɩɨɪɹɞɤɚ 14 ɬɵɫ. ɦ3. Ʌɟɫɨɨɱɢɫɬɤɚ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ 
ɨɛɴɟɦɟ ɩɨɪɹɞɤɚ 7,3 ɬɵɫ. ɦ3. 

Ɍɚɤ ɤɚɤ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ ɧɟ ɩɨɩɚɞɚɸɬ ɦɟɫɬɚ ɡɚɯɨɪɨɧɟɧɢɣ, ɧɚɫɟɥɟɧɧɵɟ 
ɩɭɧɤɬɵ, ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɞɪ. ɫɨɨɪɭɠɟɧɢɹ, ɩɨɞɥɟɠɚɳɢɟ ɜɵɧɨɫɭ, ɜ ɦɟɪɨɩɪɢɹɬɢɹɯ 
ɩɨ ɢɯ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɟ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ. 

 
7.4.4 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
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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: 

1. Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ. 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ 2020 – 8 22 201 01 21 5. Ɇɚɫɫɚ ɨɬɯɨɞɨɜ (ܯ) ɦɨɠɟɬ 

ɛɵɬɶ ɪɚɫɫɱɢɬɚɧɚ ɩɨ ɮɨɪɦɭɥɟ (7.1): 
ܯ  = ே∙௤ଵ଴଴% ∙ ,ߩ ˕,                                                                                                         ሺ͹.ͳሻ

        
ɝɞɟ ܰ – ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3; ݍ = ͳ,ͺ% - ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ, %; ߩ = ʹ,ͷ ˕/ˏଷ - ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3. 

Ɉɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɞɥɹ ɑɢɪɤɚɬɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 503737 ɦ3, ɬɨɝɞɚ, 
ɫɨɝɥɚɫɧɨ (7.1), ɦɚɫɫɚ ɨɬɯɨɞɨɜ ɫɨɫɬɚɜɢɬ: 

ܯ  = ே∙௤ଵ଴଴% = ହ଴ଷ଻ଷ଻∙ଵ,଼ଵ଴଴% ∙ ʹ,ͷ = ʹʹ͸͸ͺ ˕. 

 
2. Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 

ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ. 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ 2020 – 4 61 010 01 20 5. ɍɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ 

ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɪɢɥɨɠɟɧɢɟɦ ɀ ɊȾɋ 82-
202-96. ɇɨɪɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ 1,0 %. 

ܯ  = ே∙௤ଵ଴଴% ∙ ,ߩ ˕,                                                                                                         ሺ͹.ʹሻ
         
ɝɞɟ ܰ - ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ; ݍ - ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, %; ߩ = ʹ,Ͳ ˕/ˏଷ - ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3. 

Ʉɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɭɤɥɚɞɵɜɚɟɦɨɣ ɜ ɛɟɬɨɧ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
ɑɢɪɤɚɬɫɤɨɣ Ƚɗɋ, ɫɨɫɬɚɜɥɹɟɬ 3945 ɬ. Ɍɨɝɞɚ, ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ (7.3), ɦɚɫɫɚ 
ɨɬɯɨɞɨɜ ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɢɬ: 

ܯ  = ே∙௤ଵ଴଴% = ଷଽସହ∙ଵ,଴ଵ଴଴% ∙ ʹ,Ͳ = ͹ͺ,ͻ ˕.       (7.3) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ ʹʹ͸͸ͺ ɬ 

ɥɨɦɚ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), ͹ͺ,ͻ ɬ ɨɬɯɨɞɨɜ 
ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ. 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. 

 
7.4.5 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 
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ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɑɢɪɤɚɬɫɤɨɝɨ Ƚɍ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 

ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ: 
1. ɫɛɪɨɫɨɦ ɫɬɨɱɧɵɯ (ɞɪɟɧɚɠɧɵɯ, ɞɨɠɞɟɜɵɯ ɢ ɬɚɥɵɯ) ɜɨɞ; 
2. ɜɵɛɪɨɫɚɦɢ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ: 

          - ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɨɩɪɨɛɨɜɚɧɢɹ ɞɢɡɟɥɶ – ɝɟɧɟɪɚɬɨɪɨɜ; 
          -ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ, ɩɪɨɜɨɞɢɦɵɯ ɜ ɩɟɪɢɨɞ ɬɟɤɭɳɢɯ ɢ ɤɚɩɢɬɚɥɶɧɵɯ 
ɪɟɦɨɧɬɨɜ; 
          - ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ, ɩɪɨɜɨɞɢɦɵɯ ɜ ɩɟɪɢɨɞ ɬɟɤɭɳɢɯ ɢ ɤɚɩɢɬɚɥɶɧɵɯ 
ɪɟɦɨɧɬɨɜ; 

3. ɨɛɪɚɡɨɜɚɧɢɟɦ ɨɬɯɨɞɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɢ ɢ ɬɟɤɭɳɢɯ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 

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

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

1. ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɞɧɵɦ ɪɟɠɢɦɨɦ ɜɨɞɨɬɨɤɚ; 
2. ɨɱɢɫɬɤɚ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
3. ɨɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɹ ɧɟɩɨɩɚɞɚɧɢɹ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ 

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

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 5 ɤɦ ɨɬ ɑɢɪɤɚɬɫɤɨɣ Ƚɗɋ ɧɢɠɟ ɩɨ 

ɬɟɱɟɧɢɸ ɧɚɯɨɞɢɬɫɹ ɧɚɫɟɥɟɧɧɵɣ ɩɭɧɤɬ – ɫ. ɑɢɪɤɚɬɚ, ɫɨɝɥɚɫɧɨ ɋɚɧɉɢɇ 
2.2.1/2.1.1.1200-03 «ɋɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɟ ɡɨɧɵ ɢ ɫɚɧɢɬɚɪɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ 
ɩɪɟɞɩɪɢɹɬɢɣ, ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɧɵɯ ɨɛɴɟɤɬɨɜ» ɨɬ 25.09.2007 ɬɪɟɛɭɟɬɫɹ 
ɩɪɨɜɟɞɟɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɨɣ 
ɡɨɧɵ: ɢɫɫɥɟɞɨɜɚɧɢɹ ɯɢɦɢɱɟɫɤɢɯ (ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 
ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɜɵɛɪɨɫɨɜ) ɢ ɮɢɡɢɱɟɫɤɢɯ (ɲɭɦ, ɢɧɮɪɚɡɜɭɤ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ) ɮɚɤɬɨɪɨɜ. 

Ɍɚɤɠɟ, ɫɨɝɥɚɫɧɨ ɋɚɧɉɢɇ 2.1.4.1110-02 «Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ 
ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɜɨɞɨɩɪɨɜɨɞɨɜ ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ» ɨɬ 
14.03.2002 ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɧɟ ɭɯɭɞɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɜɨɞɵ 
ɪɟɤɢ Ⱥɧɞɢɣɫɤɨɟ ɤɨɣɫɭ ɨɬ ɫɛɪɨɫɨɜ ɑɢɪɤɚɬɫɤɨɣ Ƚɗɋ ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ ɪɟɤɢ. 

Ɋɟɠɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɨɧ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ (ɁɋɈ) ɢɫɬɨɱɧɢɤɨɜ 
ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɜ ɩɪɟɞɟɥɚɯ ɩɪɨɦɩɥɨɳɚɞɨɤ ɨɛɴɟɤɬɨɜ ɑɢɪɤɚɬɫɤɨɣ Ƚɗɋ 
ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɚɧɉɢɇ 2.1.4.1110-02: 
          -ɜ ɩɟɪɜɨɦ ɩɨɹɫɟ ɁɋɈ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɫɩɭɫɤ ɥɸɛɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɫɬɨɱɧɵɯ ɜɨɞ ɜɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ; 
          - ɜɵɹɜɥɟɧɢɟ ɨɛɴɟɤɬɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɫ 
ɪɚɡɪɚɛɨɬɤɨɣ ɤɨɧɤɪɟɬɧɵɯ ɜɨɞɨɨɯɪɚɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɟɧɧɵɯ 
ɢɫɬɨɱɧɢɤɨɦ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ 
ɰɟɧɬɪɨɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ. 
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8 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 
8.1 Ɉɛɴёɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 

ɷɤɫɩɥɭɚɬɚɰɢɢ 
 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɬɚɩɨɜ, 

ɧɚɱɢɧɚɹ ɨɬ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɉɰɟɧɤɚ 
ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɚ ɜ 
ɬɚɛɥɢɰɟ 8.1. 

 
Ɍɚɛɥɢɰɚ 8.1 - Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɤɚɡɚɬɟɥɹ 

ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2028 2029 2030 2031 2032 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 150,00 150,00 150,00 150,00 150,00 

ɑɢɫɥɨ ɱɚɫɨɜ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 
4000,0

0 
4000,0

0 
4000,0

0 
4000,0

0 
4000,0

0 

ȼɵɪɚɛɨɬɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬɱ 600000 600000 600000 600000 600000 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

% 1,00 1,00 1,00 1,00 1,00 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

Ɇȼɬɱ 
6000,0

0 
6000,0

0 
6000,0

0 
6000,0

0 
6000,0

0 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬɱ 594000 594000 594000 594000 594000 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɪɭɛ/ Ɇȼɬɱ 
1688,8

7 
1719,8

9 
1738,8

9 
1756,9

3 
1774,0

1 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɦɥɧ.ɪɭɛ. 1003,1
9 

1021,6
1 

1032,9
0 

1043,6
2 

1053,7
6 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 167,20 170,27 172,15 173,94 175,63 

 
Ⱦɚɧɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱёɬɨɜ, ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɩɪɢ 

ɩɨɫɬɨɹɧɧɨɦ ɨɛɴɟɦɟ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɨɥɭɱɟɧɧɚɹ ɜɵɪɭɱɤɚ ɜɨɡɪɚɫɬɚɟɬ. 
ɗɬɨ ɫɜɹɡɚɧɨ ɩɪɟɠɞɟ ɜɫɟɝɨ ɫ ɪɨɫɬɨɦ ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 

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

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



 

120 

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

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

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

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ ɨɬ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ 
ɩɪɟɞɩɪɢɹɬɢɹ, ɬɚɤ ɤɚɤ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɜɟɥɢɱɢɧɭ ɡɚɬɪɚɬ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ ɟɞɢɧɢɰɭ 
ɩɪɨɞɭɤɰɢɢ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɜɫɟ ɮɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɪɚɫɯɨɞɨɜ, 
ɨɤɚɡɵɜɚɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɢ ɧɚ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ. 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
- ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
- ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
- ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
- ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ;  
- ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
- ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 

         Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɚɤɬɢɜɚ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɫɱɢɬɚɧɧɨɣ ɧɨɪɦɨɣ ɚɦɨɪɬɢɡɚɰɢɢ. 

Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɫɭɦɦɵ 
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ ɢɦɭɳɟɫɬɜɚ ɨɛɴɟɤɬɨɜ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɢ 
ɨɛɴɟɤɬɨɜ ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɥɹ ɰɟɥɟɣ ɫɬɪɚɯɨɜɚɧɢɹ, 
ɫ ɭɱɟɬɨɦ ɩɪɢɪɨɫɬɚ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɦ ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɚ ɢɫɬɟɤɲɢɣ ɩɟɪɢɨɞ ɨɬ ɞɚɬɵ ɩɨɫɥɟɞɧɟɝɨ ɨɩɪɟɞɟɥɟɧɢɹ 
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ): 0,02%. 

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

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2. 
 

Ɍɚɛɥɢɰɚ 8.2 - ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ/Ɇɜɬ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 

Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 733,7 
ɉɪɨɱɢɟ 274,0 787,75 

ɂɬɨɝɨ ɩɨ Ƚɗɋ 
 

1521,45 
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Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ 
ɪɟɦɨɧɬ ɜ ɩɪɨɰɟɧɬɚɯ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.3. 

 
Ɍɚɛɥɢɰɟ 8.3 - ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 

ɗɬɚɩɵ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɩɪɨɟɤɬɚ 
(ɥɟɬ) 

1-5 6-15 16-25 ɛɨɥɟɟ 25 

ȼɟɥɢɱɢɧɚ, % 0,12 0,17 0,3 0,4 

 
Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 

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

 
Ɍɚɛɥɢɰɚ 8.4 - Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ 
ɋɭɦɦɚ, 

ɦɥɧ.ɪɭɛ. 
ɈȺɈ «ɋɈ - ȿɗɋ» 135,38 ɬɵɫ.ɪɭɛ/Ɇɜɬ 389,22 

ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ 
ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0,001097ɬɵɫ.ɪɭɛ/Ɇɜɬ∙ɱ 27,25 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ 
ɪɚɫɱɟɬɨɜ) 0,000318 ɬɵɫ.ɪɭɛ/Ɇɜɬ∙ɱ 7,90 

ɂɬɨɝɨ 
 424,37 

 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱёɬɟ ɧɚ 1 ɬɵɫ. ˍʑ˕ ∙ ˚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 

ɤɨɞɟɤɫɨɦ ɊɎ (ȿɋɍ ɉȺɈ «ɊɭɫȽɢɞɪɨ») ɞɥɹ ɪɟɤɢ ɉɚɲɚ ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛ.  
Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 8.5. 
 
Ɍɚɛɥɢɰɚ 8.5 - Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2036 2037 2038 2039 2040 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 

ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 638,94 648,98 573,81 479,33 475,99 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, 
ɦɥɧ.ɪɭɛ. 6,12 18,96 31,75 44,59 58,35 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɦɥɧ.ɪɭɛ. 79,38 79,38 79,38 79,38 79,38 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, 

ɦɥɧ.ɪɭɛ. 
1,08 5,92 9,92 13,93 18,23 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, 

ɦɥɧ.ɪɭɛ. 
22,14 22,14 22,14 22,14 22,14 

 



 

122 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 8.5 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2036 2037 2038 2039 2040 
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 

ɪɟɝɭɥɢɪɭɸɳɢɯ 
ɤɨɦɩɚɧɢɣ, ɦɥɧ.ɪɭɛ. 

22,14 22,14 22,14 22,14 22,14 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 6,22 6,22 6,22 6,22 6,22 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 753,88 781,60 723,27 645,60 660,32 

 
ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɨɫɧɨɜɧɭɸ ɱɚɫɬɶ ɡɚɬɪɚɬ 

ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɚɧɢɦɚɸɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ 
ɢ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ. 

Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ ɧɚ ɪɢɫɭɧɨɤ 8.1. 
 

 
Ɋɢɫɭɧɨɤ 8.1 - ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 

 
ɂɡ ɪɢɫɭɧɤɚ 8.1 ɜɢɞɧɨ, ɱɬɨ ɜ ɩɪɨɰɟɧɬɧɨɦ ɫɨɨɬɧɨɲɟɧɢɢ ɦɨɠɧɨ ɫɞɟɥɚɬɶ 

ɚɧɚɥɨɝɢɱɧɵɣ ɫ ɬɚɛɥɢɰɟɣ 1.5 ɜɵɜɨɞ. Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɹɜɥɹɸɬɫɹ 
ɨɫɧɨɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɡɚɬɪɚɬ (68%), ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɢ ɪɚɫɯɨɞɵ ɧɚ 
ɫɬɪɚɯɨɜɚɧɢɹ (12 %), ɫɥɟɞɨɦ ɢɞɭɬ ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ 
(7 %), ɧɚɥɨɝ ɧɚ ɜɨɞɭ ɫɨɫɬɚɜɢɥ ɜɫɟɝɨ 1%. 

 
8.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 

ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɨɬɱɢɫɥɹɟɬɫɹ ɜ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ Ʉɨɞɟɤɫɨɦ ɊɎ.  

68%

12%

12%

4%
3%

1%
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ
ɇɚɥɨɝ ɧɚ ɜɨɞɭ
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ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
 ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ - 20%; 
 ɇȾɋ - 20%; 
 ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ - 34%; 
 ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ - 2,2%  
 ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬ·ɱ - 4,8 ɪɭɛ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 8.6. 
 

Ɍɚɛɥɢɰɚ 8.6 - ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2030 2031 2032 2033 2034 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, 

ɦɥɧ.ɪɭɛ. 307,86 293,81 298,61 291,31 272,77 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 19,20 325,50 348,41 196,18 248,55 

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ 
ɮɨɧɞɵ, ɦɥɧ.ɪɭɛ. 2,75 2,75 2,75 2,75 2,75 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, 
ɦɥɧ.ɪɭɛ. 73,70 96,14 85,96 86,65 111,34 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 403,51 718,19 735,73 576,89 635,41 
 
 
 

  
Ɋɢɫɭɧɨɤ 8.2 - ɋɬɪɭɤɬɭɪɚ ɧɚɥɨɝɨɜ, %  

 
Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɨɫɧɨɜɧɵɟ ɧɚɥɨɝɨɜɵɟ ɨɬɱɢɫɥɟɧɢɹ 

ɩɪɢɯɨɞɹɬɫɹ ɧɚ ɧɚɥɨɝ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ (ɇȾɋ). Ɍɚɤɠɟ ɜɢɞɧɨ, ɱɬɨ ɧɚ 

46%

41%

0%

13% ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ
ɇȾɋ
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ
ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ
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ɜɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ ɢ ɧɚ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ ɩɪɢɯɨɞɢɬɫɹ ɡɧɚɱɢɬɟɥɶɧɚɹ 
ɱɚɫɬɶ ɪɚɫɯɨɞɨɜ Ƚɗɋ, ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ ɫɨɫɬɚɜɢɥ ɦɟɧɶɲɟ ɩɪɨɰɟɧɬɚ. 

 
8.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 

ɦɨɳɧɨɫɬɢ 
 
ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ ɢ ɜ ɨɛɳɟɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɰɟɧɨɣ 
ɩɪɨɞɭɤɰɢɢ ɢ ɟё ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ.  

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

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2027 2028 2029 2030 2031 
ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 1346,08 1867,29 1902,79 1919,88 1940,01 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 147,58 262,33 348,84 419,59 433,93 

EBIT(ɩɪɢɛɵɥɶ ɞɨ 
ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 1350,79 1873,51 1909,01 1926,10 1946,23 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ 
ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 1080,30 1594,38 1522,89 1473,20 1493,79 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), 
ɦɥɧ.ɪɭɛ. 147,27 312,63 307,86 293,81 298,61 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ 20.00 20.00 20.00 20.00 20.00 

  

 
Ɋɢɫɭɧɨɤ 8.3 - ɂɡɦɟɧɟɧɢɟ ɫɭɦɦɵ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨ ɩɪɨɟɤɬɭ ɜ ɩɟɪɜɵɟ 

ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɦɥɧ. ɪɭɛ. 
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8.5 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
ɐɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 

ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 
1. ɑɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ 
2. ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 
3. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 
4. ɂ ɬ.ɞ. 
Ɋɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 

ɫ: 
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 

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

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

ɜ) ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 08.02.2017 №9 - «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.» 

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

Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

1) ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ ɑɢɪɤɚɬɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 25 ɥɟɬ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

2) ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɧɚ 1 ɤɜ. 2022 ɝɨɞɚ ɛɟɡ ɭɱɟɬɚ 
ɝɟɨɩɨɥɢɬɢɱɟɫɤɢɯ ɢɡɦɟɧɟɧɢɣ ɩɨɫɥɟ 24 ɮɟɜɪɚɥɹ 2022 ɝɨɞɚ. 

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

8.6 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 

ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.8. 
 

Ɍɚɛɥɢɰɚ 8.8 - ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «ɑɢɪɤɚɬɫɤɨɣ Ƚɗɋ 
ɧɚ ɪɟɤɟ Ⱥɧɞɢɣɫɤɨɟ ɤɨɣɫɭ» 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 167 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 423,14 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 8.8 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,13 
ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - IRR, % 12,83 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ∙ɱ 0,8 

ɍɞɟɥɶɧɵɟ ɤɚɩ. ɜɥɨɠɟɧɢɹ 125294.4 

 
ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ ɜɢɞɧɨ, ɱɬɨ ɞɨɯɨɞ ɧɚ ɤɨɧɟɰ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ 

ɫɨɫɬɚɜɢɬ ɩɨɱɬɢ 423,14 ɦɥɧ. ɪɭɛ. ɉɨɥɭɱɟɧɧɚɹ ɜɟɥɢɱɢɧɚ 
ɫɟɛɟɫɬɨɢɦɨɫɬɢɷɥɟɤɬɪɨɷɧɟɪɝɢɢ - 0,8 ɪɭɛ./ɤȼɬ·ɱ, ɱɬɨ ɧɢɠɟ ɩɪɟɞɩɢɫɚɧɧɨɝɨ ȿɋɍ 
ɈȺɈ «ɊɭɫȽɢɞɪɨ». ɗɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨɛ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ƚɗɋ. 

 
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.  

 
Ɍɚɛɥɢɰɚ 8.9 - ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2023 2024 2025 2026 2027 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ.ɪɭɛ 195,56 195,56 310,61 371,10 649,77 
ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ.ɪɭɛ 69,43 62,96 73,70 96,14 85,96 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, ɦɥɧ.ɪɭɛ 69,43 258,52 384,31 467,23 735,73 
 

ɇɚɥɨɝɨɜɵɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɊɎ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɧɚɥɨɝɢ ɢ ɫɛɨɪɵ, 
ɤɨɬɨɪɵɟ ɩɨɞɥɟɠɚɬ ɩɟɪɟɱɢɫɥɟɧɢɸ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬɵ. 
Ʉɚɠɞɵɣ ɢɡ ɧɢɯ ɫɥɭɠɢɬ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɮɭɧɤɰɢɣ. ȼ ɫɜɹɡɢ ɫ 
ɭɜɟɥɢɱɟɧɢɟɦ ɩɪɢɛɵɥɢ, ɤɨɬɨɪɚɹ ɪɚɫɬёɬ ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, 
ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɢ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɣ 
ɛɸɞɠɟɬɵ (ɬɚɛɥɢɰɚ 4.2). 

ɉɪɨɟɤɬ «ɑɢɪɤɚɬɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ Ⱥɧɞɢɣɫɤɨɟ ɤɨɣɫɭ», ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɶɸ 150 Ɇȼɬ ɷɤɨɧɨɦɢɱɟɫɤɢ ɨɩɪɚɜɞɚɧ, ɬ.ɤ. ɩɨɤɚɡɚɬɟɥɶ ɱɢɫɬɨɝɨ 
ɩɪɢɜɟɞɟɧɧɨɝɨ ɞɨɯɨɞɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ܸܰܲ > Ͳ. 

ɉɪɨɟɤɬ ɨɤɭɩɢɬɫɹ ɟɳɟ ɞɨ ɟɝɨ ɨɤɨɧɱɚɧɢɹ, ɬɚɤ ɤɚɤ ɫɪɨɤ ɩɪɨɟɤɬɚ ɫɨɫɬɚɜɥɹɟɬ 
300 ɦɟɫɹɰɚ (25ɥɟɬ), ɚ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ – 167 ɦɟɫɹɰɟɜ (13 ɥɟɬ ɢ 11 ɦɟɫɹɰɚ), 
ɱɬɨ ɹɜɥɹɟɬɫɹ ɩɪɢɟɦɥɟɦɵɦ ɞɥɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 

Ƚɪɚɮɢɤ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɷɬɚɩɚɦɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8.3. 
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Ɋɢɫɭɧɨɤ 8.4 - Ƚɪɚɮɢɤ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɷɬɚɩɚɦɢ ɪɟɚɥɢɡɚɰɢɢ 
ɩɪɨɟɤɬɚ 
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9 ȼɵɤɥɸɱɚɬɟɥɢ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ 
ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɜɵɞɚɱɢ ɦɨɳɧɨɫɬɢ Ƚɗɋ. Ɍɢɩɵ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ 
ɢɫɩɨɥɧɟɧɢɟ (ɦɚɫɥɹɧɵɟ, ɜɨɡɞɭɲɧɵɟ, ɷɥɟɝɚɡɨɜɵɟ) 

 
9.1 ȼɵɤɥɸɱɚɬɟɥɢ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ 

ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɜɵɞɚɱɢ ɦɨɳɧɨɫɬɢ Ƚɗɋ 
 
9.1.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ 
 
Ƚɥɚɜɧɚɹ ɫɯɟɦɚ (Ƚɋ) ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɷɧɟɪɝɨɨɛɴɟɤɬɚ - ɷɬɨ 

ɫɨɜɨɤɭɩɧɨɫɬɶ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɦɦɭɬɚɰɢɨɧɧɨɣ 
ɚɩɩɚɪɚɬɭɪɵ ɢ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ, ɨɬɪɚɠɚɸɳɚɹ ɩɨɪɹɞɨɤ ɢɯ ɫɨɟɞɢɧɟɧɢɹ ɦɟɠɞɭ 
ɫɨɛɨɣ.  

ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɷɥɟɦɟɧɬɵ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 
ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɞɜɟ ɱɚɫɬɢ: 

 1) ɜɧɟɲɧɢɟ ɩɪɢɫɨɟɞɢɧɟɧɢɹ (ɞɚɥɟɟ ɜ ɬɟɤɫɬɟ - ɉɪɢɫɨɟɞɢɧɟɧɢɹ) - 
ɝɟɧɟɪɚɬɨɪɵ, ɛɥɨɤɢ «ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ», ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, 
ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ, ɲɭɧɬɢɪɭɸɳɢɟ ɪɟɚɤɬɨɪɵ;  

2) ɜɧɭɬɪɟɧɧɢɟ ɷɥɟɦɟɧɬɵ, ɤɨɬɨɪɵɟ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɞɟɥɹɬɫɹ ɧɚ: 
 - ɫɯɟɦɨɨɛɪɚɡɭɸɳɢɟ - ɷɥɟɦɟɧɬɵ, ɨɛɪɚɡɭɸɳɢɟ ɫɬɪɭɤɬɭɪɭ ɫɯɟɦɵ: 

ɤɨɦɦɭɬɚɰɢɨɧɧɚɹ ɚɩɩɚɪɚɬɭɪɚ (ɜɵɤɥɸɱɚɬɟɥɢ, ɪɚɡɴɟɞɢɧɢɬɟɥɢ, ɨɬɞɟɥɢɬɟɥɢ ɢ ɬ.ɩ.), 
ɬɨɤɨɜɟɞɭɳɢɟ ɱɚɫɬɢ (ɫɛɨɪɧɵɟ ɲɢɧɵ, ɭɱɚɫɬɤɢ ɬɨɤɨɩɪɨɜɨɞɨɜ), 
ɬɨɤɨɨɝɪɚɧɢɱɢɜɚɸɳɢɟ ɪɟɚɤɬɨɪɵ; 

 - ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ - ɷɥɟɦɟɧɬɵ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ Ƚɋ: ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ, ɧɚɩɪɹɠɟɧɢɹ, ɪɚɡɪɹɞɧɢɤɢ ɢ ɬ.ɩ. 

ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɹɸɳɢɦ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɱɚɫɬɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ (ɩɨɞɫɬɚɧɰɢɢ), ɬɚɤ ɤɚɤ ɨɧ ɨɩɪɟɞɟɥɹɟɬ 
ɩɨɥɧɵɣ ɫɨɫɬɚɜ ɷɥɟɦɟɧɬɨɜ ɢ ɫɜɹɡɟɣ ɦɟɠɞɭ ɧɢɦɢ. ȼɵɛɪɚɧɧɚɹ ɝɥɚɜɧɚɹ ɫɯɟɦɚ 
ɹɜɥɹɟɬɫɹ ɢɫɯɨɞɧɨɣ ɩɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɫɯɟɦ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɫɨɟɞɢɧɟɧɢɣ, ɫɯɟɦ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɫɯɟɦ ɜɬɨɪɢɱɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɦɨɧɬɚɠɧɵɯ 
ɫɯɟɦ ɢ ɬ. ɞ. 

ɇɚ ɱɟɪɬɟɠɟ ɝɥɚɜɧɵɟ ɫɯɟɦɵ ɢɡɨɛɪɚɠɚɸɬɫɹ ɜ ɨɞɧɨɥɢɧɟɣɧɨɦ ɢɫɩɨɥɧɟɧɢɢ 
ɩɪɢ ɨɬɤɥɸɱɟɧɧɨɦ ɩɨɥɨɠɟɧɢɢ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɭɫɬɚɧɨɜɤɢ. ȼ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ 
ɞɨɩɭɫɤɚɟɬɫɹ ɢɡɨɛɪɚɠɚɬɶ ɨɬɞɟɥɶɧɵɟ ɷɥɟɦɟɧɬɵ ɫɯɟɦɵ ɜ ɪɚɛɨɱɟɦ ɩɨɥɨɠɟɧɢɢ. 

ȼɫɟ ɷɥɟɦɟɧɬɵ ɫɯɟɦɵ ɢ ɫɜɹɡɢ ɦɟɠɞɭ ɧɢɦɢ ɢɡɨɛɪɚɠɚɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ 
ɫɬɚɧɞɚɪɬɚɦɢ ɟɞɢɧɨɣ ɫɢɫɬɟɦɵ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ (ȿɋɄȾ). 
          ȼ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɪɹɞɭ ɫ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ, ɝɥɚɜɧɨɣ ɫɯɟɦɨɣ 
ɩɪɢɦɟɧɹɸɬɫɹ ɭɩɪɨɳɟɧɧɵɟ ɨɩɟɪɚɬɢɜɧɵɟ ɫɯɟɦɵ, ɜ ɤɨɬɨɪɵɯ ɭɤɚɡɵɜɚɟɬɫɹ ɬɨɥɶɤɨ 
ɨɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. Ⱦɟɠɭɪɧɵɣ ɩɟɪɫɨɧɚɥ ɤɚɠɞɨɣ ɫɦɟɧɵ ɡɚɩɨɥɧɹɟɬ 
ɨɩɟɪɚɬɢɜɧɭɸ ɫɯɟɦɭ ɢ ɜɧɨɫɢɬ ɜ ɧɟɟ ɧɟɨɛɯɨɞɢɦɵɟ ɢɡɦɟɧɟɧɢɹ ɜ ɱɚɫɬɢ ɩɨɥɨɠɟɧɢɹ 
ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ, ɩɪɨɢɫɯɨɞɹɳɢɟ ɜɨ ɜɪɟɦɹ ɞɟɠɭɪɫɬɜɚ. 

 ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɞɨ ɪɚɡɪɚɛɨɬɤɢ ɝɥɚɜɧɨɣ ɫɯɟɦɵ 
ɫɨɫɬɚɜɥɹɟɬɫɹ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɜɵɞɚɱɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ (ɦɨɳɧɨɫɬɢ), ɧɚ 
ɤɨɬɨɪɨɣ ɩɨɤɚɡɵɜɚɸɬɫɹ ɨɫɧɨɜɧɵɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɱɚɫɬɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ 
(ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, ɝɟɧɟɪɚɬɨɪɵ) ɢ ɫɜɹɡɢ ɦɟɠɞɭ 
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ɧɢɦɢ. ɋɬɪɭɤɬɭɪɧɵɟ ɫɯɟɦɵ ɫɥɭɠɚɬ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɪɚɡɪɚɛɨɬɤɢ ɛɨɥɟɟ ɩɨɞɪɨɛɧɵɯ 
ɢ ɩɨɥɧɵɯ ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɫɯɟɦ, ɚ ɬɚɤɠɟ ɞɥɹ ɨɛɳɟɝɨ ɨɡɧɚɤɨɦɥɟɧɢɹ ɫ ɪɚɛɨɬɨɣ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ. 

ɉɪɢ ɜɵɛɨɪɟ ɫɯɟɦ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ ɫɥɟɞɭɸɳɢɟ 
ɮɚɤɬɨɪɵ: 

Ɂɧɚɱɟɧɢɟ ɢ ɪɨɥɶ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢɥɢ ɩɨɞɫɬɚɧɰɢɢ ɞɥɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 
ɗɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɪɚɛɨɬɚɸɳɢɟ ɩɚɪɚɥɥɟɥɶɧɨ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɫɭɳɟɫɬɜɟɧɧɨ 
ɪɚɡɥɢɱɚɸɬɫɹ ɩɨ ɫɜɨɟɦɭ ɧɚɡɧɚɱɟɧɢɸ. Ɉɞɧɢ ɢɡ ɧɢɯ, ɛɚɡɢɫɧɵɟ, ɧɟɫɭɬ ɨɫɧɨɜɧɭɸ 
ɧɚɝɪɭɡɤɭ, ɞɪɭɝɢɟ, ɩɢɤɨɜɵɟ, ɪɚɛɨɬɚɸɬ ɧɟɩɨɥɧɵɟ ɫɭɬɤɢ ɜɨ ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɧɚɝɪɭɡɨɤ, ɬɪɟɬɶɢ ɧɟɫɭɬ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɧɚɝɪɭɡɤɭ, ɨɩɪɟɞɟɥɹɟɦɭɸ ɢɯ ɬɟɩɥɨɜɵɦɢ 
ɩɨɬɪɟɛɢɬɟɥɹɦɢ (Ɍɗɐ). Ɋɚɡɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɨɩɪɟɞɟɥɹɟɬ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɪɚɡɧɵɯ ɫɯɟɦ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɞɚɠɟ ɜ 
ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɨɞɧɨ ɢ ɬɨ ɠɟ. 

ɉɨɞɫɬɚɧɰɢɢ ɦɨɝɭɬ ɩɪɟɞɧɚɡɧɚɱɚɬɶɫɹ ɞɥɹ ɩɢɬɚɧɢɹ ɨɬɞɟɥɶɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ 
ɢɥɢ ɤɪɭɩɧɨɝɨ ɪɚɣɨɧɚ, ɞɥɹ ɫɜɹɡɢ ɱɚɫɬɟɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɢɥɢ ɪɚɡɥɢɱɧɵɯ 
ɷɧɟɪɝɨɫɢɫɬɟɦ. Ɋɨɥɶ ɩɨɞɫɬɚɧɰɢɣ ɨɩɪɟɞɟɥɹɟɬ ɟɟ ɫɯɟɦɭ; 

ɉɨɥɨɠɟɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢɥɢ ɩɨɞɫɬɚɧɰɢɢ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɫɯɟɦɵ ɢ 
ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɥɟɝɚɸɳɢɯ ɫɟɬɟɣ. ɒɢɧɵ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ 
ɩɨɞɫɬɚɧɰɢɣ ɦɨɝɭɬ ɛɵɬɶ ɭɡɥɨɜɵɦɢ ɬɨɱɤɚɦɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɨɫɭɳɟɫɬɜɥɹɹ 
ɨɛɴɟɞɢɧɟɧɢɟ ɧɚ ɩɚɪɚɥɥɟɥɶɧɭɸ ɪɚɛɨɬɭ ɧɟɫɤɨɥɶɤɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. ȼ ɷɬɨɦ 
ɫɥɭɱɚɟ ɱɟɪɟɡ ɲɢɧɵ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɬɨɤ ɦɨɳɧɨɫɬɢ ɢɡ ɨɞɧɨɣ ɱɚɫɬɢ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɞɪɭɝɭɸ — ɬɪɚɧɡɢɬ ɦɨɳɧɨɫɬɢ. ɉɪɢ ɜɵɛɨɪɟ ɫɯɟɦ ɬɚɤɢɯ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɭɱɢɬɵɜɚɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɨɯɪɚɧɟɧɢɹ 
ɬɪɚɧɡɢɬɚ ɦɨɳɧɨɫɬɢ. 

ɉɨɞɫɬɚɧɰɢɢ ɦɨɝɭɬ ɛɵɬɶ ɬɭɩɢɤɨɜɵɦɢ, ɩɪɨɯɨɞɧɵɦɢ, ɨɬɩɚɟɱɧɵɦɢ; ɫɯɟɦɵ 
ɬɚɤɢɯ ɩɨɞɫɬɚɧɰɢɣ ɛɭɞɭɬ ɪɚɡɥɢɱɧɵɦɢ ɞɚɠɟ ɩɪɢ ɨɞɧɨɦ ɢ ɬɨɦ ɠɟ ɱɢɫɥɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɨɞɢɧɚɤɨɜɨɣ ɦɨɳɧɨɫɬɢ. 

ɇɟɭɤɥɨɧɧɚɹ ɬɟɧɞɟɧɰɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɨɳɧɨɫɬɢ ɧɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɨɛɴɟɤɬɚɯ ɨɫɬɪɨ ɫɬɚɜɢɬ ɩɪɨɛɥɟɦɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɧɚɞɟɠɧɨɫɬɶɸ ɢ ɷɤɨɧɨɦɢɱɧɨɫɬɶɸ 
ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ (ɗɗɋ) ɜ ɰɟɥɨɦ ɢ, ɜ ɱɚɫɬɧɨɫɬɢ, ɝɥɚɜɧɵɯ ɫɯɟɦ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɷɧɟɪɝɨɨɛɴɟɤɬɨɜ ɢ ɢɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ 
(Ɋɍ). ɋ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɷɬɨ ɫɜɹɡɚɧɨ ɫ ɩɨɜɵɲɟɧɢɟɦ ɡɧɚɱɢɦɨɫɬɢ ɩɪɢɫɨɟɞɢɧɟɧɢɣ 
Ƚɋ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɗɗɋ, ɚ ɫ ɞɪɭɝɨɣ — ɫɨ ɡɧɚɱɢɬɟɥɶɧɵɦ 
ɪɨɫɬɨɦ ɟɞɢɧɢɱɧɨɣ ɫɬɨɢɦɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɋ. ɉɪɟɠɞɟ ɜɫɟɝɨ (ɧɨ ɧɟ 
ɢɫɤɥɸɱɢɬɟɥɶɧɨ) ɷɬɨ ɤɚɫɚɟɬɫɹ Ɋɍ ɫɜɟɪɯɜɵɫɨɤɨɝɨ ɢ ɭɥɶɬɪɚɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ.  

 
9.1.2  ɋɯɟɦɵ ɫ ɨɞɧɨɤɪɚɬɧɵɦ ɩɪɢɧɰɢɩɨɦ ɩɨɞɤɥɸɱɟɧɢɹ ɩɪɢɫɨɟɞɢɧɟɧɢɣ 
 
ȼ ɞɚɧɧɨɦ ɤɥɚɫɫɟ ɫɯɟɦ ɞɥɹ ɤɨɦɦɭɬɚɰɢɢ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɬɪɟɛɭɟɬɫɹ 

ɫɪɚɛɚɬɵɜɚɧɢɟ ɨɞɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ. Ʉ ɬɚɤɢɦ ɫɯɟɦɚɦ ɨɬɧɨɫɹɬɫɹ ɫɯɟɦɵ ɫɨ 
ɫɛɨɪɧɵɦɢ ɲɢɧɚɦɢ, ɧɚɢɛɨɥɟɟ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɦɵɟ ɫɟɝɨɞɧɹ ɧɚ ɧɚɩɪɹɠɟɧɢɹɯ ɞɨ 
220 ɤȼ ɜɤɥɸɱɢɬɟɥɶɧɨ. Ɋɨɞɨɧɚɱɚɥɶɧɢɤɨɦ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɫɯɟɦ ɹɜɥɹɟɬɫɹ ɫɯɟɦɚ 
ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 9.1, ɚ - ɨɞɧɚ ɫɢɫɬɟɦɚ ɫɛɨɪɧɵɯ ɲɢɧ ɫ ɤɨɦɦɭɬɚɰɢɟɣ 
ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɨɞɧɢɦ ɜɵɤɥɸɱɚɬɟɥɟɦ. ɉɨ ɫɬɪɭɤɬɭɪɟ ɷɬɨ ɫɯɟɦɚ ɡɜɟɡɞɵ 
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ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 9.1, ɛ. ɋɯɟɦɚ ɫɢɦɦɟɬɪɢɱɧɚɹ ɢ ɨɞɧɨɫɜɹɡɧɚɹ (ɦɟɠɞɭ 
ɥɸɛɵɦɢ ɞɜɭɦɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹɦɢ ɫɭɳɟɫɬɜɭɟɬ ɨɞɢɧ ɩɭɬɶ ɫɜɹɡɢ). 

 

 
Ɋɢɫɭɧɨɤ. 9.1 - ɉɪɢɧɰɢɩɢɚɥɶɧɵɟ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ: ɚ - 

ɫɯɟɦɚ ɫ ɨɞɧɨɣ ɫɢɫɬɟɦɨɣ ɲɢɧ ɢ ɩɨɞɤɥɸɱɟɧɢɟɦ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɱɟɪɟɡ ɨɞɢɧ 
ɜɵɤɥɸɱɚɬɟɥɶ; ɛ — ɫɬɪɭɤɬɭɪɚ ɫɯɟɦɵ ɫ ɨɞɧɨɤɪɚɬɧɵɦ ɩɪɢɧɰɢɩɨɦ ɩɨɞɤɥɸɱɟɧɢɹ 

ɩɪɢɫɨɟɞɢɧɟɧɢɣ 
 

Ʉ ɧɟɫɨɦɧɟɧɧɵɦ ɞɨɫɬɨɢɧɫɬɜɚɦ ɬɚɤɢɯ ɫɯɟɦ ɫɥɟɞɭɟɬ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɨɬɧɟɫɬɢ 
ɢɯ ɜɵɫɨɤɭɸ ɷɤɨɧɨɦɢɱɧɨɫɬɶ, ɧɚɝɥɹɞɧɨɫɬɶ, ɩɪɨɫɬɨɬɭ. ȼɨɡɦɨɠɧɨɫɬɶ ɨɬɤɥɸɱɟɧɢɹ 
ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɨɞɧɢɦ ɜɵɤɥɸɱɚɬɟɥɟɦ, ɛɟɡɭɫɥɨɜɧɨ, ɫɧɢɠɚɟɬ ɜɟɪɨɹɬɧɨɫɬɶ 
ɪɚɡɜɢɬɢɹ ɰɟɩɨɱɟɱɧɵɯ ɚɜɚɪɢɣ. Ɉɞɧɚɤɨ ɦɟɠɞɭ ɞɜɭɦɹ ɥɸɛɵɦɢ ɩɪɢɫɨɟɞɢɧɟɧɢɹɦɢ 
ɫɭɳɟɫɬɜɭɟɬ ɜɫɟɝɨ ɨɞɢɧ ɧɟɡɚɜɢɫɢɦɵɣ ɩɭɬɶ ɫɜɹɡɢ. Ɉɫɧɨɜɧɨɣ ɧɟɞɨɫɬɚɬɨɤ ɞɚɧɧɨɝɨ 
ɤɥɚɫɫɚ ɫɯɟɦ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɥɸɛɨɟ ɜɧɭɬɪɟɧɧɟɟ ɩɨɜɪɟɠɞɟɧɢɟ ɬɪɟɛɭɟɬ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɩɨɬɟɪɸ 
ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɩɪɢɫɨɟɞɢɧɟɧɢɣ. 

ɉɪɢɦɟɧɟɧɢɟ ɫɟɤɰɢɨɧɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 9.2 ɧɟ 
ɭɫɬɪɚɧɹɟɬ ɨɫɧɨɜɧɨɣ ɧɟɞɨɫɬɚɬɨɤ ɫɯɟɦɵ, ɚ ɥɢɲɶ ɫɧɢɠɚɟɬ ɜ ɞɜɚ ɪɚɡɚ ɱɢɫɥɨ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɬɟɪɹɟɦɵɯ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɩɪɢɫɨɟɞɢɧɟɧɢɣ. 
ɉɪɢɦɟɧɟɧɢɟ ɪɚɡɜɢɥɤɢ ɢɡ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ (ɫɯɟɦɚ ɫ ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ ɫɢɫɬɟɦɚɦɢ 
ɲɢɧ) ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɪɟɦɨɧɬ ɫɢɫɬɟɦ ɫɛɨɪɧɵɯ ɲɢɧ ɛɟɡ ɩɨɬɟɪɢ 
ɩɪɢɫɨɟɞɢɧɟɧɢɣ. Ɉɞɧɚɤɨ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɫɯɟɦɚ «ɠɢɜɟɬ» ɜ ɫɨɫɬɨɹɧɢɢ 
ɨɞɢɧɨɱɧɨɣ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɨɣ ɢ ɥɸɛɨɟ ɜɧɭɬɪɟɧɧɟɟ ɩɨɜɪɟɠɞɟɧɢɟ ɩɨ-ɩɪɟɠɧɟɦɭ 
ɩɪɢɜɨɞɢɬ ɤ ɩɨɬɟɪɟ ɜɫɟɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɫɢɫɬɟɦɨɣ ɫɛɨɪɧɵɯ ɲɢɧ. 

 

 
Ɋɢɫɭɧɨɤ 9.2 - ɋɯɟɦɚ ɨɞɧɚ ɫɢɫɬɟɦɚ ɲɢɧ, ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɚɹ ɜɵɤɥɸɱɚɬɟɥɟɦ 
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9.1.3  ɋɯɟɦɵ ɫ ɞɜɭɤɪɚɬɧɵɦ ɩɪɢɧɰɢɩɨɦ ɩɨɞɤɥɸɱɟɧɢɹ ɩɪɢɫɨɟɞɢɧɟɧɢɣ 
 
ȼ ɞɚɧɧɨɦ ɤɥɚɫɫɟ ɫɯɟɦ ɞɥɹ ɤɨɦɦɭɬɚɰɢɢ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɬɪɟɛɭɟɬɫɹ 

ɫɪɚɛɚɬɵɜɚɧɢɟ ɞɜɭɯ ɜɵɤɥɸɱɚɬɟɥɟɣ. ɋɸɞɚ ɨɬɧɨɫɹɬɫɹ ɫɯɟɦɵ, ɧɚɢɛɨɥɟɟ ɲɢɪɨɤɨ 
ɩɪɢɦɟɧɹɟɦɵɟ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɤɚɱɟɫɬɜɟ ɫɯɟɦ Ɋɍ ɷɧɟɪɝɨɨɛɴɟɤɬɨɜ ɧɚ 
ɧɚɩɪɹɠɟɧɢɹɯ 330–500 ɤȼ ɢ ɜɵɲɟ.  

Ɋɨɞɨɧɚɱɚɥɶɧɢɤɨɦ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɹɜɥɹɟɬɫɹ ɫɯɟɦɚ ɦɧɨɝɨɭɝɨɥɶɧɢɤɚ 
ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 9.3.  

 

Ɋɢɫ. 9.3 - ɋɯɟɦɚ ɦɧɨɝɨɭɝɨɥɶɧɢɤɚ 

ɋɯɟɦɚ ɫɨɞɟɪɠɢɬ ɜɵɤɥɸɱɚɬɟɥɢ (ɱɢɫɥɨ ɜɵɤɥɸɱɚɬɟɥɟɣ ɪɚɜɧɹɟɬɫɹ ɱɢɫɥɭ 
ɩɪɢɫɨɟɞɢɧɟɧɢɣ, ɫɨɟɞɢɧɟɧɧɵɯ ɜ ɤɨɥɶɰɨ) ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɢ, ɤɨɬɨɪɵɟ 
ɪɚɫɩɨɥɨɠɟɧɵ ɫ ɨɛɟɢɯ ɫɬɨɪɨɧ ɜɵɤɥɸɱɚɬɟɥɹ (ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɨɜ). 
ɉɪɢɫɨɟɞɢɧɟɧɢɹ ɩɨɞɤɥɸɱɟɧɵ ɦɟɠɞɭ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɢ ɬɚɤɠɟ ɫɧɚɛɠɟɧɵ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹɦɢ ɩɨ ɭɫɥɨɜɢɹɦ ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɢ. 

 ɋɯɟɦɚ ɦɧɨɝɨɭɝɨɥɶɧɢɤɚ ɨɛɥɚɞɚɟɬ ɧɚɢɛɨɥɶɲɟɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɜ 
ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɹɯ ɬɢɩɚ «ɨɬɤɚɡ»: ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ ɧɚ ɥɸɛɨɦ 
ɩɪɢɫɨɟɞɢɧɟɧɢɢ ɢɥɢ ɷɥɟɦɟɧɬɟ ɞɚɧɧɨɣ ɫɯɟɦɵ ɨɬɤɥɸɱɚɟɬɫɹ ɜɫɟɝɨ ɞɜɭɦɹ 
ɜɵɤɥɸɱɚɬɟɥɹɦɢ (ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɨɬɤɚɡ ɥɸɛɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɫɯɟɦɵ ɢɥɢ ɥɸɛɨɝɨ ɟɟ 
ɩɪɢɫɨɟɞɢɧɟɧɢɹ). 

 Ⱦɚɧɧɨɟ ɫɜɨɣɫɬɜɨ ɫɯɟɦɵ ɨɫɨɛɟɧɧɨ ɰɟɧɧɨ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɥɢɤɜɢɞɚɰɢɢ 
ɰɟɩɨɱɟɱɧɵɯ ɚɜɚɪɢɣ, ɤɨɬɨɪɵɟ ɥɨɤɚɥɢɡɭɸɬɫɹ ɜɫɟɝɨ ɨɞɧɢɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ 
ɜɵɤɥɸɱɚɬɟɥɟɦ. Ɉɬɦɟɬɢɦ, ɱɬɨ ɢɡ ɢɡɜɟɫɬɧɵɯ ɫɯɟɦ ɞɚɧɧɵɦ ɫɜɨɣɫɬɜɨɦ ɨɛɥɚɞɚɟɬ 
ɥɢɲɶ ɫɯɟɦɚ ɦɧɨɝɨɭɝɨɥɶɧɢɤɚ ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 9.4.  

Ɉɫɧɨɜɧɨɣ ɧɟɞɨɫɬɚɬɨɤ ɫɯɟɦɵ ɦɧɨɝɨɭɝɨɥɶɧɢɤɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɟɡɤɨɦ 
ɢɡɦɟɧɟɧɢɢ ɤɨɧɮɢɝɭɪɚɰɢɢ ɫɯɟɦɵ ɩɪɢ ɪɟɦɨɧɬɚɯ ɥɸɛɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤɨɥɶɰɚ.  

ɋɯɟɦɚ ɢɡ ɤɨɥɶɰɟɜɨɣ ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ ɪɚɡɨɦɤɧɭɬɭɸ ɰɟɩɨɱɤɭ. ɂ ɜ ɷɬɨɬ 
ɩɟɪɢɨɞ ɥɸɛɨɟ ɩɨɜɪɟɠɞɟɧɢɟ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɬɹɠɟɥɵɦ ɩɨɫɥɟɞɫɬɜɢɹɦ. 
ɇɚɩɪɢɦɟɪ, ɨɬɤɚɡ W4 ɜ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ Q1 ɩɪɢɜɨɞɢɬ ɤ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
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ɨɬɤɥɸɱɟɧɢɹ Q4 ɢ Q5, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɞɟɥɟɧɢɸ ɫɯɟɦɵ ɧɚ ɱɚɫɬɢ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɤ ɪɟɡɤɨɦɭ ɢɡɦɟɧɟɧɢɸ ɫɬɪɭɤɬɭɪɵ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 

 

Ɋɢɫɭɧɨɤ 9.4 - ɋɯɟɦɚ ɦɧɨɝɨɭɝɨɥɶɧɢɤɚ ɜ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɜɵɤɥɸɱɚɬɟɥɹ Q1 

ɉɪɢɦɟɧɹɟɦɵɟ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɥɹ ɜɵɫɨɤɢɯ ɤɥɚɫɫɨɜ ɧɚɩɪɹɠɟɧɢɹ ɫɯɟɦɵ 
«3/2» ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 9.5 ɢ «4/3» ɹɜɥɹɸɬɫɹ, ɩɨ ɫɭɬɢ, ɫɯɟɦɚɦɢ 
ɫɦɟɠɧɵɯ ɦɧɨɝɨɭɝɨɥɶɧɢɤɨɜ.  

ɋɭɳɟɫɬɜɟɧɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɱɢɫɥɚ ɜɵɤɥɸɱɚɬɟɥɟɣ ɩɪɢɜɨɞɢɬ ɤ ɬɨɦɭ, ɱɬɨ ɩɪɢ 
ɪɟɦɨɧɬɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɫɧɢɠɚɟɬɫɹ ɧɚɞɟɠɧɨɫɬɶ ɧɟ ɜɫɟɯ, ɚ ɱɚɫɬɢ ɩɪɢɫɨɟɞɢɧɟɧɢɣ 
(ɪɚɡɦɵɤɚɟɬɫɹ ɧɟ ɜɫɟ ɤɨɥɶɰɨ, ɚ ɬɨɥɶɤɨ ɟɝɨ ɱɚɫɬɶ). Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɩɪɢ ɪɟɦɨɧɬɟ Q1 
ɩɪɢɫɨɟɞɢɧɟɧɢɹ W1 ɢ W4 ɫɬɚɧɨɜɹɬɫɹ «ɨɞɧɨɫɜɹɡɧɵɦɢ» ɢ ɨɬɤɚɡɵ Q7, Q8, Q9 ɢɥɢ 
A2 ɩɪɢɜɨɞɹɬ ɤ ɨɬɞɟɥɟɧɢɸ ɷɬɢɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɨɬ ɨɫɬɚɥɶɧɨɣ ɱɚɫɬɢ ɫɯɟɦɵ ɢ, ɤɚɤ 
ɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ, ɤ ɫɭɳɟɫɬɜɟɧɧɨɦɭ ɢɡɦɟɧɟɧɢɸ ɫɬɪɭɤɬɭɪɵ ɷɧɟɪɝɨɫɢɫɬɟɦɵ.  

Ʉɪɨɦɟ ɷɬɨɝɨ, ɜ ɧɚɡɜɚɧɧɵɯ ɜɵɲɟ ɫɯɟɦɚɯ ɫɭɳɟɫɬɜɭɸɬ ɪɟɠɢɦɵ (ɪɟɦɨɧɬɵ 
ɫɢɫɬɟɦ ɫɛɨɪɧɵɯ ɲɢɧ), ɩɪɢ ɤɨɬɨɪɵɯ ɪɚɡɦɵɤɚɸɬɫɹ ɜɫɟ ɤɨɥɶɰɚ ɢ ɫɧɢɠɚɟɬɫɹ 
ɧɚɞɟɠɧɨɫɬɶ ɜɫɟɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ. ɇɚ ɪɢɫɭɧɤɟ 9.6 ɩɪɢɜɟɞɟɧɚ ɫɬɪɭɤɬɭɪɚ ɫɯɟɦɵ 
«3/2» ɜ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɫɢɫɬɟɦɵ ɲɢɧ. ɂɡ ɩɪɢɜɟɞɟɧɧɨɝɨ ɪɢɫɭɧɤɚ ɜɢɞɧɨ, ɱɬɨ 
ɥɸɛɚɹ ɚɜɚɪɢɣɧɚɹ ɫɢɬɭɚɰɢɹ ɜ ɪɚɣɨɧɟ ɜɬɨɪɨɣ ɫɢɫɬɟɦɵ ɫɛɨɪɧɵɯ ɲɢɧ ɩɪɢɜɨɞɢɬ ɤ 
ɩɨɥɧɨɦɭ ɞɟɥɟɧɢɸ ɫɯɟɦɵ ɧɚ ɬɪɢ ɧɟɫɜɹɡɧɵɟ ɰɟɩɨɱɤɢ, ɱɬɨ, ɛɟɡɭɫɥɨɜɧɨ, ɩɨɜɥɟɱɟɬ 
ɡɚ ɫɨɛɨɣ ɫɟɪɶɟɡɧɭɸ ɫɢɫɬɟɦɧɭɸ ɚɜɚɪɢɸ. 

 

 
Ɋɢɫɭɧɨɤ 9.5 – ɋɯɟɦɚ «3/2» 
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Ɋɢɫɭɧɨɤ 9.5 – ɋɯɟɦɚ «3/2» ɜ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɫɢɫɬɟɦɵ ɲɢɧ 

 
ɉɨɜɟɞɟɧɢɟ ɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɨɣ ɫɯɟɦɵ «4/3» ɤɚɱɟɫɬɜɟɧɧɨ ɧɟ ɨɬɥɢɱɚɟɬɫɹ ɨɬ 

ɩɨɜɟɞɟɧɢɹ ɫɯɟɦɵ «3/2», ɢɦɟɸɬ ɦɟɫɬɨ ɬɨɥɶɤɨ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɨɬɥɢɱɢɹ. Ɍɚɤ, 
ɧɚɩɪɢɦɟɪ, ɜ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɜɵɤɥɸɱɚɬɟɥɹ ɜ ɫɯɟɦɟ «3/2» ɫɧɢɠɚɟɬɫɹ ɧɚɞɟɠɧɨɫɬɶ 
ɞɜɭɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ, ɚ ɜ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɜɵɤɥɸɱɚɬɟɥɹ ɜ ɫɯɟɦɟ «4/3» ɫɧɢɠɚɟɬɫɹ 
ɧɚɞɟɠɧɨɫɬɶ ɬɪɟɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ. 

 Ɉɞɧɢɦ ɢɡ ɞɨɫɬɨɢɧɫɬɜ ɫɯɟɦ «3/2» ɢ «4/3» ɜ ɫɪɚɜɧɟɧɢɢ ɫɨ ɫɯɟɦɨɣ 
ɦɧɨɝɨɭɝɨɥɶɧɢɤɚ ɫɱɢɬɚɟɬɫɹ ɬɨ, ɱɬɨ ɩɪɢ ɨɬɤɚɡɟ ɤɪɚɣɧɢɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɰɟɩɨɱɟɤ ɧɚ 
ɜɪɟɦɹ ɨɩɟɪɚɬɢɜɧɵɯ ɩɟɪɟɤɥɸɱɟɧɢɣ ɬɟɪɹɟɬ ɩɢɬɚɧɢɟ ɨɞɧɨ ɩɪɢɫɨɟɞɢɧɟɧɢɟ. Ɉɞɧɚɤɨ 
ɷɬɨ ɞɨɫɬɨɢɧɫɬɜɨ ɦɧɢɦɨɟ, ɩɨɫɤɨɥɶɤɭ ɩɪɢ ɷɬɨɦ ɬɪɟɛɭɟɬɫɹ ɫɪɚɛɚɬɵɜɚɧɢɟ ɬɪɟɯ, ɚ ɧɟ 
ɞɜɭɯ ɜɵɤɥɸɱɚɬɟɥɟɣ, ɤɚɤ ɜ ɦɧɨɝɨɭɝɨɥɶɧɢɤɟ. ɂ, ɤɪɨɦɟ ɬɨɝɨ, ɩɨɞɨɛɧɵɣ ɪɟɡɭɥɶɬɚɬ 
ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɢ ɜ ɫɯɟɦɟ ɦɧɨɝɨɭɝɨɥɶɧɢɤɚ, ɩɪɢɦɟɧɢɜ ɢɡɛɵɬɨɱɧɨɟ ɱɢɫɥɨ 
ɜɵɤɥɸɱɚɬɟɥɟɣ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɟɫɥɢ ɫɨɡɞɚɬɶ ɦɧɨɝɨɭɝɨɥɶɧɢɤ ɢɡ ɞɟɜɹɬɢ 
ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɩɨɞɤɥɸɱɢɬɶ ɤ ɧɟɦɭ ɲɟɫɬɶ ɩɪɢɫɨɟɞɢɧɟɧɢɣ, ɬɨ ɨɬɤɚɡɵ ɬɪɟɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ ɛɭɞɭɬ ɩɪɢɜɨɞɢɬɶ ɤ ɩɨɬɟɪɟ ɧɚ ɜɪɟɦɹ ɨɩɟɪɚɬɢɜɧɵɯ ɩɟɪɟɤɥɸɱɟɧɢɣ 
ɞɜɭɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ, ɚ ɨɬɤɚɡɵ ɲɟɫɬɢ ɜɵɤɥɸɱɚɬɟɥɟɣ - ɤ ɩɨɬɟɪɟ ɨɞɧɨɝɨ. ɉɪɢ ɷɬɨɦ 
ɥɨɤɚɥɢɡɚɰɢɹ ɨɬɤɚɡɚ ɜɫɟɝɞɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɜɭɦɹ ɜɵɤɥɸɱɚɬɟɥɹɦɢ.  

ɋɨɯɪɚɧɟɧɢɟ ɤɨɥɶɰɚ ɜ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ, ɛɟɡɭɫɥɨɜɧɨ, ɹɜɥɹɟɬɫɹ 
ɜɚɠɧɨɣ ɡɚɞɚɱɟɣ. Ɋɟɲɟɧɢɟ ɟɟ ɩɨɡɜɨɥɢɥɨ ɛɵ ɪɟɡɤɨ ɩɨɜɵɫɢɬɶ ɧɚɞɟɠɧɨɫɬɶ 
ɨɬɞɟɥɶɧɵɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɢ ɰɟɥɨɫɬɧɨɫɬɶ ɭɡɥɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. Ɉɫɨɛɟɧɧɨ ɜɚɠɧɨ 
ɪɟɲɢɬɶ ɷɬɭ ɡɚɞɚɱɭ ɞɥɹ ɜɵɫɨɤɢɯ ɤɥɚɫɫɨɜ ɧɚɩɪɹɠɟɧɢɹ, ɧɚ ɤɨɬɨɪɵɯ ɡɧɚɱɢɦɨɫɬɶ 
ɨɬɞɟɥɶɧɵɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɜɟɥɢɤɚ, ɚ ɞɟɥɟɧɢɟ ɭɡɥɚ ɧɚ ɱɚɫɬɢ ɩɪɢɜɨɞɢɬ ɤ ɬɹɠɟɥɵɦ 
ɫɢɫɬɟɦɧɵɦ ɚɜɚɪɢɹɦ. 

 
9.1.4 ɋɯɟɦɚ ɦɧɨɝɨɭɝɨɥɶɧɢɤɚ ɫ ɩɨɞɦɟɧɧɵɦ ɜɵɤɥɸɱɚɬɟɥɟɦ 
 
ȼ ɧɨɪɦɚɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ ɪɚɡɴɟɞɢɧɢɬɟɥɢ QS13 - QS18 ɨɬɤɥɸɱɟɧɵ ɢ ɫɯɟɦɚ 

«ɠɢɜɟɬ» ɜ ɪɟɠɢɦɟ ɦɧɨɝɨɭɝɨɥɶɧɢɤɚ. ɉɪɢɜɟɞɟɧɧɚɹ ɤɨɧɮɢɝɭɪɚɰɢɹ ɨɛɥɚɞɚɟɬ ɧɟ 
ɬɨɥɶɤɨ ɜɫɟɦɢ ɞɨɫɬɨɢɧɫɬɜɚɦɢ ɦɧɨɝɨɭɝɨɥɶɧɢɤɚ, ɧɨ ɢ ɫɥɟɞɭɸɳɢɦɢ: 

 - ɜɧɨɜɶ ɞɨɛɚɜɥɟɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɨɬɤɥɸɱɟɧɨ ɨɬ ɫɯɟɦɵ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɧɟ ɫɧɢɠɚɟɬ ɧɚɞɟɠɧɨɫɬɶ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ; 
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 - ɪɟɦɨɧɬ ɥɸɛɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɤɨɥɶɰɚ ɩɪɨɢɫɯɨɞɢɬ ɫ ɫɨɯɪɚɧɟɧɢɟɦ 
ɦɧɨɝɨɭɝɨɥɶɧɢɤɚ. ɇɚɩɪɢɦɟɪ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɟɦɨɧɬɚ ɜɵɤɥɸɱɚɬɟɥɹ Q4 
ɞɨɫɬɚɬɨɱɧɨ ɪɚɡɨɦɤɧɭɬɶ QS23, ɡɚɦɤɧɭɬɶ QS15 ɢ QS16 (ɜɵɤɥɸɱɚɬɟɥɶ Q7 
ɲɭɧɬɢɪɭɟɬ Q4). ɉɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ QS7 ɢ QS8 ɜɵɤɥɸɱɚɬɟɥɶ Q4 ɜɵɜɨɞɢɬɫɹ ɜ 
ɪɟɦɨɧɬ. Ɋɚɡɴɟɞɢɧɢɬɟɥɢ QS19 ɢ QS20 ɜ «ɤɪɚɣɧɢɯ» ɩɨɞɦɟɧɧɵɯ ɰɟɩɨɱɤɚɯ 
ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɪɟɦɨɧɬɨɜ Q1 ɢ Q6.  

ɇɚ ɪɢɫɭɧɤɟ 9.7 ɩɪɢɜɟɞɟɧɚ ɫɯɟɦɚ ɦɧɨɝɨɭɝɨɥɶɧɢɤɚ ɫ ɩɨɞɦɟɧɧɵɦ 
ɜɵɤɥɸɱɚɬɟɥɟɦ. Ɋɟɦɨɧɬ ɥɸɛɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɯɟɦɵ (ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɜɧɨɜɶ 
ɞɨɛɚɜɥɟɧɧɨɝɨ) ɦɨɠɧɨ ɩɪɨɜɨɞɢɬɶ ɫ ɫɨɯɪɚɧɟɧɢɟɦ ɦɧɨɝɨɭɝɨɥɶɧɢɤɚ. ɇɚɩɪɢɦɟɪ, 
ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɟɦɨɧɬɚ Q4, Q5, QS8, QS9, QS16 ɢ QS29 ɞɨɫɬɚɬɨɱɧɨ 
ɪɚɡɨɦɤɧɭɬɶ QS23 ɢ QS24, ɡɚɦɤɧɭɬɶ QS15 ɢ QS17 (ɜɵɤɥɸɱɚɬɟɥɶ Q7 ɲɭɧɬɢɪɭɟɬ 
Q4 ɢ Q5). ɉɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ QS7 ɢ QS10 ɜɫɟ ɩɟɪɟɱɢɫɥɟɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɜɵɜɨɞɢɬɫɹ ɜ ɪɟɦɨɧɬ. ɉɪɢ ɷɬɨɦ ɦɧɨɝɨɭɝɨɥɶɧɢɤ ɨɫɬɚɟɬɫɹ ɡɚɦɤɧɭɬɵɦ. 

 
Ɋɢɫɭɧɨɤ 9.7 - ɋɯɟɦɚ ɦɧɨɝɨɭɝɨɥɶɧɢɤɚ ɫ ɩɨɞɦɟɧɧɵɦ ɜɵɤɥɸɱɚɬɟɥɟɦ 

 
Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɪɟɦɨɧɬɵ ɥɸɛɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɞɚɧɧɨɣ ɫɯɟɦɟ 

ɩɪɨɢɫɯɨɞɹɬ ɛɟɡ ɫɧɢɠɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɩɪɢɫɨɟɞɢɧɟɧɢɣ. Ⱦɚɧɧɵɦ ɫɜɨɣɫɬɜɨɦ 
ɛɨɥɶɲɟ ɧɟ ɨɛɥɚɞɚɟɬ ɧɢ ɨɞɧɚ ɢɡ ɢɡɜɟɫɬɧɵɯ ɫɯɟɦ.  

ɉɨɞɪɨɛɧɵɣ ɚɧɚɥɢɡ ɩɨɜɟɞɟɧɢɹ ɫɯɟɦɵ ɜ ɪɚɡɥɢɱɧɵɯ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɹɯ 
ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɩɨɫɥɟɞɫɬɜɢɹ ɬɚɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɤɚɤ ɦɢɧɢɦɭɦ ɧɟ ɯɭɠɟ, ɱɟɦ ɜ 
ɫɯɟɦɟ «3/2» ɢɥɢ «4/3», ɚ ɩɨ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɫɯɟɦɚ ɦɧɨɝɨɭɝɨɥɶɧɢɤɚ ɡɧɚɱɢɬɟɥɶɧɨ 
ɩɪɟɜɨɫɯɨɞɢɬ ɢɯ. 

 
9.2 Ɍɢɩɵ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɢɫɩɨɥɧɟɧɢɟ (ɦɚɫɥɹɧɵɟ, ɜɨɡɞɭɲɧɵɟ, 

ɷɥɟɝɚɡɨɜɵɟ) 
 
9.2.1   Ɍɪɟɛɨɜɚɧɢɹ ɤ ɜɵɤɥɸɱɚɬɟɥɹɦ 
 
ȼɵɤɥɸɱɚɬɟɥɶ ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɨɬɜɟɬɫɬɜɟɧɧɵɦ ɚɩɩɚɪɚɬɨɦ ɜ 

ɜɵɫɨɤɨɜɨɥɶɬɧɨɣ ɫɢɫɬɟɦɟ, ɩɪɢ ɚɜɚɪɢɹɯ ɨɧ ɜɫɟɝɞɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ ɱɟɬɤɭɸ 
ɪɚɛɨɬɭ. ɉɪɢ ɨɬɤɚɡɟ ɜɵɤɥɸɱɚɬɟɥɹ ɚɜɚɪɢɹ ɪɚɡɜɢɜɚɟɬɫɹ, ɱɬɨ ɜɟɞɟɬ ɤ ɬɹɠɟɥɵɦ 
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ɪɚɡɪɭɲɟɧɢɹɦ ɢ ɛɨɥɶɲɢɦ ɦɚɬɟɪɢɚɥɶɧɵɦ ɩɨɬɟɪɹɦ, ɫɜɹɡɚɧɧɵɦ ɫ ɧɟ ɞɨɫɬɭɩɨɦ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɩɪɟɤɪɚɳɟɧɢɟɦ ɪɚɛɨɬɵ ɤɪɭɩɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ. 

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɨɫɧɨɜɧɵɦ ɬɪɟɛɨɜɚɧɢɟɦ ɤ ɜɵɤɥɸɱɚɬɟɥɹɦ ɹɜɥɹɟɬɫɹ ɨɫɨɛɨ 
ɜɵɫɨɤɚɹ ɧɚɞɟɠɧɨɫɬɶ ɢɯ ɪɚɛɨɬɵ ɜɨ ɜɫɟɯ ɜɨɡɦɨɠɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɚɯ. 
Ɉɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɟɦ ɥɸɛɵɯ ɧɚɝɪɭɡɨɤ ɧɟ ɞɨɥɠɧɨ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ 
ɩɟɪɟɧɚɩɪɹɠɟɧɢɹɦɢ, ɨɩɚɫɧɵɦɢ ɞɥɹ ɢɡɨɥɹɰɢɢ ɷɥɟɦɟɧɬɨɜ ɭɫɬɚɧɨɜɤɢ. ȼ ɫɜɹɡɢ ɫ 
ɬɟɦ, ɱɬɨ ɪɟɠɢɦ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɞɥɹ ɫɢɫɬɟɦɵ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɬɹɠɟɥɵɦ, 
ɜɵɤɥɸɱɚɬɟɥɶ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ ɨɬɤɥɸɱɟɧɢɟ ɰɟɩɢ ɡɚ ɦɢɧɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɟ 
ɜɪɟɦɹ. 

Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɨɧɫɬɪɭɤɰɢɹɦ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɜɵɤɥɸɱɚɬɟɥɟɣ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɬɚɧɞɚɪɬɚɦɢ: 

- ȽɈɋɌ Ɋ 52565-2006 «ȼɵɤɥɸɱɚɬɟɥɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɨɬ 
3 ɞɨ 750 ɤȼ. Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ.» 

- ȽɈɋɌ 12450-82 «ȼɵɤɥɸɱɚɬɟɥɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. 
Ɉɬɤɥɸɱɟɧɢɟ ɧɟɧɚɝɪɭɠɟɧɧɵɯ ɥɢɧɢɣ». 

- ȽɈɋɌ 8024-84 «Ⱦɨɩɭɫɬɢɦɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɝɪɟɜɚ ɬɨɤɨɜɟɞɭɳɢɯ 
ɷɥɟɦɟɧɬɨɜ, ɤɨɧɬɚɤɬɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɢ ɤɨɧɬɚɤɬɨɜ ɚɩɩɚɪɚɬɨɜ ɢ 
ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɫɜɵɲɟ 1000 
ȼ.» 

- ȽɈɋɌ 1516.3-96 «ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɧɚ 
ɧɚɩɪɹɠɟɧɢɹ ɨɬ 1 ɞɨ 750 ɤȼ. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɢ ɢɡɨɥɹɰɢɢ». 

ȼɵɜɨɞ ɜɵɤɥɸɱɚɬɟɥɹ ɞɥɹ ɪɟɜɢɡɢɢ ɢ ɪɟɦɨɧɬɚ ɫɜɹɡɚɧ ɫ ɛɨɥɶɲɢɦɢ 
ɬɪɭɞɧɨɫɬɹɦɢ, ɬɚɤ ɤɚɤ ɩɪɢɯɨɞɢɬɫɹ ɥɢɛɨ ɩɟɪɟɯɨɞɢɬɶ ɧɚ ɞɪɭɝɭɸ ɫɯɟɦɭ 
ɪɚɫɩɪɟɞɭɫɬɪɨɣɫɬɜɚ, ɥɢɛɨ ɩɪɨɫɬɨ ɨɬɤɥɸɱɚɬɶ ɩɨɬɪɟɛɢɬɟɥɟɣ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ 
ɜɵɤɥɸɱɚɬɟɥɶ ɞɨɥɠɟɧ ɞɨɩɭɫɤɚɬɶ ɜɨɡɦɨɠɧɨ ɛɨɥɶɲɟɟ ɱɢɫɥɨ ɨɬɤɥɸɱɟɧɢɣ ɤɨɪɨɬɤɢɯ 
ɡɚɦɵɤɚɧɢɣ ɛɟɡ ɪɟɜɢɡɢɢ ɢ ɪɟɦɨɧɬɚ. ɋɨɜɪɟɦɟɧɧɵɟ ɜɵɤɥɸɱɚɬɟɥɢ ɦɨɝɭɬ ɨɬɤɥɸɱɚɬɶ 
ɛɟɡ ɪɟɜɢɡɢɢ ɞɨ 15 ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɩɪɢ ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɢ ɨɬɤɥɸɱɟɧɢɹ. 

 
9.2.2 Ɇɚɫɥɹɧɵɟ ɜɵɤɥɸɱɚɬɟɥɢ  
 

          Ɋɚɡɥɢɱɚɸɬ ɦɚɫɥɹɧɵɟ ɜɵɤɥɸɱɚɬɟɥɢ ɞɜɭɯ ɜɢɞɨɜ – ɛɚɤɨɜɵɟ ɢ ɦɚɥɨɦɚɫɥɹɧɵɟ. 
Ɇɟɬɨɞɵ ɞɟɢɨɧɢɡɚɰɢɢ ɞɭɝɨɜɨɝɨ ɩɪɨɦɟɠɭɬɤɚ ɜ ɷɬɢɯ ɜɵɤɥɸɱɚɬɟɥɹɯ ɨɞɢɧɚɤɨɜɵ. 
Ɋɚɡɥɢɱɢɟ ɡɚɤɥɸɱɚɟɬɫɹ ɥɢɲɶ ɜ ɢɡɨɥɹɰɢɢ ɤɨɧɬɚɤɬɧɨɣ ɫɢɫɬɟɦɵ ɨɬ ɡɚɡɟɦɥɟɧɧɨɝɨ 
ɨɫɧɨɜɚɧɢɹ ɢ ɜ ɤɨɥɢɱɟɫɬɜɟ ɦɚɫɥɚ. 
          Ⱦɨ ɧɟɞɚɜɧɟɝɨ ɜɪɟɦɟɧɢ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɯɨɞɢɥɢɫɶ ɛɚɤɨɜɵɟ ɜɵɤɥɸɱɚɬɟɥɢ 
ɫɥɟɞɭɸɳɢɯ ɬɢɩɨɜ: ȼɆ-35, ɋ-35, ɚ ɬɚɤɠɟ ɜɵɤɥɸɱɚɬɟɥɢ ɫɟɪɢɢ ɍ ɧɚɩɪɹɠɟɧɢɟɦ ɨɬ 
35 ɞɨ 220 ɤȼ. Ȼɚɤɨɜɵɟ ɜɵɤɥɸɱɚɬɟɥɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɧɚɪɭɠɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɜ 
ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɟ ɩɪɨɢɡɜɨɞɹɬɫɹ. 
         Ɉɫɧɨɜɧɵɟ ɧɟɞɨɫɬɚɬɤɢ ɛɚɤɨɜɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ: ɜɡɪɵɜɨ- ɢ 
ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɶ; ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɢ 
ɭɪɨɜɧɟɦ ɦɚɫɥɚ ɜ ɛɚɤɟ ɢ ɜɜɨɞɚɯ; ɛɨɥɶɲɨɣ ɨɛɴɟɦ, ɦɚɫɥɚ, ɱɬɨ ɨɛɭɫɥɨɜɥɢɜɚɟɬ 
ɛɨɥɶɲɭɸ ɡɚɬɪɚɬɭ ɜɪɟɦɟɧɢ ɧɚ ɟɝɨ ɡɚɦɟɧɭ, ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɛɨɥɶɲɢɯ ɡɚɩɚɫɨɜ 
ɦɚɫɥɚ; ɧɟɩɪɢɝɨɞɧɨɫɬɶ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɣ. 
         Ɇɚɥɨɦɚɫɥɹɧɵɟ ɜɵɤɥɸɱɚɬɟɥɢ (ɝɨɪɲɤɨɜɵɟ) ɩɨɥɭɱɢɥɢ ɲɢɪɨɤɨɟ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ ɡɚɤɪɵɬɵɯ ɢ ɨɬɤɪɵɬɵɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɜɫɟɯ 
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ɧɚɩɪɹɠɟɧɢɣ. Ɇɚɫɥɨ ɜ ɷɬɢɯ ɜɵɤɥɸɱɚɬɟɥɹɯ ɜ ɨɫɧɨɜɧɨɦ ɫɥɭɠɢɬ ɞɭɝɨɝɚɫɹɳɟɣ 
ɫɪɟɞɨɣ ɢ ɬɨɥɶɤɨ ɱɚɫɬɢɱɧɨ ɢɡɨɥɹɰɢɟɣ ɦɟɠɞɭ ɪɚɡɨɦɤɧɭɬɵɦɢ ɤɨɧɬɚɤɬɚɦɢ. 
         ɂɡɨɥɹɰɢɹ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɢ ɨɬ ɡɚɡɟɦɥɟɧɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɮɚɪɮɨɪɨɦ ɢɥɢ ɞɪɭɝɢɦɢ ɬɜɟɪɞɵɦɢ ɢɡɨɥɢɪɭɸɳɢɦɢ 
ɦɚɬɟɪɢɚɥɚɦɢ. Ʉɨɧɬɚɤɬɵ ɜɵɤɥɸɱɚɬɟɥɟɣ ɞɥɹ ɜɧɭɬɪɟɧɧɟɣ ɭɫɬɚɧɨɜɤɢ ɧɚɯɨɞɹɬɫɹ ɜ 
ɫɬɚɥɶɧɨɦ ɛɚɱɤɟ (ɝɨɪɲɤɟ), ɨɬɫɸɞɚ ɫɨɯɪɚɧɢɥɨɫɶ ɧɚɡɜɚɧɢɟ ɜɵɤɥɸɱɚɬɟɥɟɣ 
«ɝɨɪɲɤɨɜɵɟ». 
         Ɇɚɥɨɦɚɫɥɹɧɵɟ ɜɵɤɥɸɱɚɬɟɥɢ ɧɚɩɪɹɠɟɧɢɟɦ 35 ɤȼ ɢ ɜɵɲɟ ɢɦɟɸɬ 
ɮɚɪɮɨɪɨɜɵɣ ɤɨɪɩɭɫ. ɋɚɦɨɟ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɜɵɤɥɸɱɚɬɟɥɢ 6-10 
ɤȼ ɩɨɞɜɟɫɧɨɝɨ ɬɢɩɚ (ȼɆȽ-10, ȼɆɉ-10). ȼ ɷɬɢɯ ɜɵɤɥɸɱɚɬɟɥɹɯ ɤɨɪɩɭɫ ɤɪɟɩɢɬɫɹ 
ɧɚ ɮɚɪɮɨɪɨɜɵɯ ɢɡɨɥɹɬɨɪɚɯ ɤ ɨɛɳɟɣ ɪɚɦɟ ɞɥɹ ɜɫɟɯ ɬɪɟɯ ɩɨɥɸɫɨɜ. ȼ ɤɚɠɞɨɦ 
ɩɨɥɸɫɟ ɩɪɟɞɭɫɦɨɬɪɟɧ ɨɞɢɧ ɪɚɡɪɵɜ ɤɨɧɬɚɤɬɨɜ ɢ ɞɭɝɨɝɚɫɢɬɟɥɶɧɚɹ ɤɚɦɟɪɚ. 

 
1 - ɩɨɞɜɢɠɧɵɣ ɤɨɧɬɚɤɬ; 2 - ɞɭɝɨɝɚɫɢɬɟɥɶɧɚɹ ɤɚɦɟɪɚ; 3 - ɧɟɩɨɞɜɢɠɧɵɣ ɤɨɧɬɚɤɬ; 4 

- ɪɚɛɨɱɢɟ ɤɨɧɬɚɤɬɵ 
 

Ɋɢɫɭɧɨɤ 9.8 - Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɫɯɟɦɵ ɦɚɥɨɦɚɫɥɹɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ  
 

          ɉɪɢ ɛɨɥɶɲɢɯ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɚɯ ɨɛɨɣɬɢɫɶ ɨɞɧɨɣ ɩɚɪɨɣ ɤɨɧɬɚɤɬɨɜ 
(ɤɨɬɨɪɵɟ ɜɵɩɨɥɧɹɸɬ ɪɨɥɶ ɪɚɛɨɱɢɯ ɢ ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɯ) ɬɪɭɞɧɨ, ɩɨɷɬɨɦɭ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɪɚɛɨɱɢɟ ɤɨɧɬɚɤɬɵ ɫɧɚɪɭɠɢ ɜɵɤɥɸɱɚɬɟɥɹ, ɚ ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɟ  
ɜɧɭɬɪɢ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɛɚɱɤɚ. ɉɪɢ ɛɨɥɶɲɢɯ ɨɬɤɥɸɱɚɟɦɵɯ ɬɨɤɚɯ ɧɚ ɤɚɠɞɵɣ 
ɩɨɥɸɫ ɢɦɟɟɬɫɹ ɞɜɚ ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɯ ɪɚɡɪɵɜɚ. ɉɨ ɬɚɤɨɣ ɫɯɟɦɟ ɜɵɩɨɥɧɹɸɬɫɹ 
ɜɵɤɥɸɱɚɬɟɥɢ ɫɟɪɢɣ ɆȽȽ ɢ ɆȽ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɞɨ 20 ɤȼ ɜɤɥɸɱɢɬɟɥɶɧɨ. 
Ɇɚɫɫɢɜɧɵɟ ɜɧɟɲɧɢɟ ɪɚɛɨɱɢɟ ɤɨɧɬɚɤɬɵ 4 ɩɨɡɜɨɥɹɸɬ ɪɚɫɫɱɢɬɚɬɶ ɜɵɤɥɸɱɚɬɟɥɶ ɧɚ 
ɛɨɥɶɲɢɟ ɧɨɦɢɧɚɥɶɧɵɟ ɬɨɤɢ (ɞɨ 9500 Ⱥ). ɉɪɢ ɧɚɩɪɹɠɟɧɢɹɯ 35 ɤȼ ɢ ɜɵɲɟ 
ɤɨɪɩɭɫ ɜɵɤɥɸɱɚɬɟɥɹ ɜɵɩɨɥɧɹɟɬɫɹ ɮɚɪɮɨɪɨɜɵɦ, ɫɟɪɢɹ ȼɆɄ - ɜɵɤɥɸɱɚɬɟɥɶ 
ɦɚɥɨɦɚɫɥɹɧɵɣ ɤɨɥɨɧɤɨɜɵɣ). ȼ ɜɵɤɥɸɱɚɬɟɥɹɯ 35, 110 ɤȼ ɩɪɟɞɭɫɦɨɬɪɟɧ ɨɞɢɧ 
ɪɚɡɪɵɜ ɧɚ ɩɨɥɸɫ, ɩɪɢ ɛɨɥɶɲɢɯ ɧɚɩɪɹɠɟɧɢɹɯ - ɞɜɚ ɪɚɡɪɵɜɚ ɢ ɛɨɥɟɟ. 
         ɇɟɞɨɫɬɚɬɤɢ ɦɚɥɨɦɚɫɥɹɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ: ɜɡɪɵɜɨ- ɢ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɶ, 
ɯɨɬɹ ɢ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɚɹ, ɱɟɦ ɭ ɛɚɤɨɜɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ; ɧɟɜɨɡɦɨɠɧɨɫɬɶ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɝɨ Ⱥɉȼ; ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ 
ɤɨɧɬɪɨɥɹ, ɞɨɥɢɜɤɢ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɱɚɫɬɨɣ ɡɚɦɟɧɵ ɦɚɫɥɚ ɜ ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɯ 
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ɛɚɱɤɚɯ; ɬɪɭɞɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɜɫɬɪɨɟɧɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɦɚɥɚɹ ɨɬɤɥɸɱɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ. 
         Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɦɚɥɨɦɚɫɥɹɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ - ɡɚɤɪɵɬɵɟ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ ɩɨɞɫɬɚɧɰɢɣ 6, 10, 20, 35 ɢ 110 
ɤȼ, ɤɨɦɩɥɟɤɬɧɵɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 6, 10 ɢ 35 ɤȼ ɢ ɨɬɤɪɵɬɵɟ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 35 ɢ 110 ɤȼ. 

 

9.2.3 ȼɨɡɞɭɲɧɵɟ ɜɵɤɥɸɱɚɬɟɥɢ  
 

          ȼɨɡɞɭɲɧɵɟ ɜɵɤɥɸɱɚɬɟɥɢ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɨɬ 35 ɤȼ ɢ ɜɵɲɟ ɩɪɟɞɧɚɡɧɚɱɟɧɵ 
ɞɥɹ ɨɬɤɥɸɱɟɧɢɹ ɛɨɥɶɲɢɯ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ. ȼɨɡɞɭɲɧɵɟ 
ɜɵɤɥɸɱɚɬɟɥɢ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 15 ɤȼ ɩɪɢɦɟɧɹɸɬɫɹ ɧɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɤɚɤ 
ɝɟɧɟɪɚɬɨɪɧɵɟ. ɂɯ ɩɪɟɢɦɭɳɟɫɬɜɚ: ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ, ɛɨɥɶɲɚɹ ɨɬɤɥɸɱɚɸɳɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ, ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ ɨɛɝɨɪɚɧɢɟ ɤɨɧɬɚɤɬɨɜ, ɨɬɫɭɬɫɬɜɢɟ ɞɨɪɨɝɢɯ ɢ 
ɧɟɞɨɫɬɚɬɨɱɧɨ ɧɚɞɟɠɧɵɯ ɜɜɨɞɨɜ, ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɫɬɶ, ɦɟɧɶɲɚɹ ɦɚɫɫɚ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɛɚɤɨɜɵɦɢ ɦɚɫɥɹɧɵɦɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ. ɇɟɞɨɫɬɚɬɤɢ: ɧɚɥɢɱɢɟ 
ɝɪɨɦɨɡɞɤɨɝɨ ɜɨɡɞɭɲɧɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɨɩɚɫɧɨɫɬɶ ɜɡɪɵɜɚ, ɨɬɫɭɬɫɬɜɢɟ ɜɫɬɪɨɟɧɧɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ, ɫɥɨɠɧɨɫɬɶ ɭɫɬɪɨɣɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
           ȼ ɜɨɡɞɭɲɧɵɯ ɜɵɤɥɸɱɚɬɟɥɹɯ ɝɚɲɟɧɢɟ ɞɭɝɢ ɩɪɨɢɫɯɨɞɢɬ ɫɠɚɬɵɦ ɜɨɡɞɭɯɨɦ 
ɩɪɢ ɞɚɜɥɟɧɢɢ 2-4 Ɇɉɚ, ɚ ɢɡɨɥɹɰɢɹ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɢ ɞɭɝɨɝɚɫɢɬɟɥɶɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɮɚɪɮɨɪɨɦ ɢɥɢ ɞɪɭɝɢɦɢ ɬɜɟɪɞɵɦɢ ɢɡɨɥɢɪɭɸɳɢɦɢ 
ɦɚɬɟɪɢɚɥɚɦɢ. Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɫɯɟɦɵ ɜɨɡɞɭɲɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɪɚɡɥɢɱɧɵ ɢ 
ɡɚɜɢɫɹɬ ɨɬ ɢɯ ɧɨɦɢɧɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɫɩɨɫɨɛɚ ɫɨɡɞɚɧɢɹ ɢɡɨɥɹɰɢɨɧɧɨɝɨ 
ɩɪɨɦɟɠɭɬɤɚ ɦɟɠɞɭ ɤɨɧɬɚɤɬɚɦɢ ɜ ɨɬɤɥɸɱɟɧɧɨɦ ɩɨɥɨɠɟɧɢɢ, ɫɩɨɫɨɛɚ ɩɨɞɚɱɢ 
ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɜ ɞɭɝɨɝɚɫɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ. 
          ȼ ɜɵɤɥɸɱɚɬɟɥɹɯ ɧɚ ɛɨɥɶɲɢɟ ɧɨɦɢɧɚɥɶɧɵɟ ɬɨɤɢ ɢɦɟɟɬɫɹ ɝɥɚɜɧɵɣ ɢ 
ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɣ ɤɨɧɬɭɪ ɩɨɞɨɛɧɨ ɦɚɥɨɦɚɫɥɹɧɵɦ ɜɵɤɥɸɱɚɬɟɥɹɦ ɆȽ ɢ ɆȽȽ. 
Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ ɬɨɤɚ ɜɨ ɜɤɥɸɱɟɧɧɨɦ ɩɨɥɨɠɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɹ ɩɪɨɯɨɞɢɬ ɩɨ 
ɝɥɚɜɧɵɦ ɤɨɧɬɚɤɬɚɦ 4, ɪɚɫɩɨɥɨɠɟɧɧɵɦ ɨɬɤɪɵɬɨ. ɉɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɥɚɜɧɵɟ ɤɨɧɬɚɤɬɵ ɪɚɡɦɵɤɚɸɬɫɹ ɩɟɪɜɵɦɢ, ɩɨɫɥɟ ɱɟɝɨ ɜɟɫɶ ɬɨɤ ɩɪɨɯɨɞɢɬ ɩɨ 
ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɦ ɤɨɧɬɚɤɬɚɦ, ɡɚɤɥɸɱɟɧɧɵɦ ɜ ɤɚɦɟɪɟ 2. Ʉ ɦɨɦɟɧɬɭ ɪɚɡɦɵɤɚɧɢɹ 
ɷɬɢɯ ɤɨɧɬɚɤɬɨɜ ɜ ɤɚɦɟɪɭ ɩɨɞɚɟɬɫɹ ɫɠɚɬɵɣ ɜɨɡɞɭɯ ɢɡ ɪɟɡɟɪɜɭɚɪɚ 1, ɫɨɡɞɚɟɬɫɹ 
ɦɨɳɧɨɟ ɞɭɬɶɟ, ɝɚɫɹɳɟɟ ɞɭɝɭ. Ⱦɭɬɶɟ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɞɨɥɶɧɵɦ ɢɥɢ ɩɨɩɟɪɟɱɧɵɦ. 
         ɇɟɨɛɯɨɞɢɦɵɣ ɢɡɨɥɹɰɢɨɧɧɵɣ ɩɪɨɦɟɠɭɬɨɤ ɦɟɠɞɭ ɤɨɧɬɚɤɬɚɦɢ ɜ 
ɨɬɤɥɸɱɟɧɧɨɦ ɩɨɥɨɠɟɧɢɢ ɫɨɡɞɚɟɬɫɹ ɜ ɞɭɝɨɝɚɫɢɬɟɥɶɧɨɣ ɤɚɦɟɪɟ ɩɭɬɟɦ ɪɚɡɜɟɞɟɧɢɹ 
ɤɨɧɬɚɤɬɨɜ ɧɚ ɞɨɫɬɚɬɨɱɧɨɟ ɪɚɫɫɬɨɹɧɢɟ. ȼɵɤɥɸɱɚɬɟɥɢ, ɜɵɩɨɥɧɟɧɧɵɟ ɩɨ 
ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɟ ɫ ɨɬɤɪɵɬɵɦ ɨɬɞɟɥɢɬɟɥɟɦ, ɢɡɝɨɬɨɜɥɹɸɬɫɹ ɞɥɹ ɜɧɭɬɪɟɧɧɟɣ 
ɭɫɬɚɧɨɜɤɢ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 15 ɢ 20 ɤȼ ɢ ɬɨɤ ɞɨ 20000 Ⱥ (ɫɟɪɢɹ ȼȼȽ). ȼ ɞɚɧɧɨɦ 
ɬɢɩɟ ɜɵɤɥɸɱɚɬɟɥɟɣ ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɨɬɞɟɥɢɬɟɥɹ 5 ɩɪɟɤɪɚɳɚɟɬɫɹ ɩɨɞɚɱɚ 
ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɜ ɤɚɦɟɪɵ ɢ ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɟ ɤɨɧɬɚɤɬɵ ɡɚɦɵɤɚɸɬɫɹ. ɇɚ 
ɪɢɫɭɧɤɟ 9.9 ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɫɯɟɦɵ ɜɨɡɞɭɲɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ, 
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1 - ɪɟɡɟɪɜɭɚɪ ɫɨ ɫɠɚɬɵɦ ɜɨɡɞɭɯɨɦ; 2 - ɞɭɝɨɝɚɫɢɬɟɥɶɧɚɹ ɤɚɦɟɪɚ; 3 - 
ɲɭɧɬɢɪɭɸɳɢɣ ɪɟɡɢɫɬɨɪ; 4 - ɝɥɚɜɧɵɟ ɤɨɧɬɚɤɬɵ; 5 - ɨɬɞɟɥɢɬɟɥɶ; 6 - ɟɦɤɨɫɬɧɵɣ 

ɞɟɥɢɬɟɥɶ ɧɚɩɪɹɠɟɧɢɹ ɧɚ 110 ɤȼ - ɞɜɚ ɪɚɡɪɵɜɚ ɧɚ ɮɚɡɭ (ɝ) 
 

Ɋɢɫ 9.9 - Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɫɯɟɦɵ ɜɨɡɞɭɲɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ  
 

           ȼ ɜɨɡɞɭɲɧɵɯ ɜɵɤɥɸɱɚɬɟɥɹɯ ɞɥɹ ɨɬɤɪɵɬɨɣ ɭɫɬɚɧɨɜɤɢ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 35 
ɤȼ (ȼȼ-35) ɞɨɫɬɚɬɨɱɧɨ ɢɦɟɬɶ ɨɞɢɧ ɪɚɡɪɵɜ ɧɚ ɮɚɡɭ. 
ȼ ɜɵɤɥɸɱɚɬɟɥɹɯ ɧɚɩɪɹɠɟɧɢɟɦ 110 ɤȼ ɢ ɜɵɲɟ ɩɨɫɥɟ ɝɚɲɟɧɢɹ ɞɭɝɢ ɪɚɡɦɵɤɚɸɬɫɹ 
ɤɨɧɬɚɤɬɵ ɨɬɞɟɥɢɬɟɥɹ 5 ɢ ɤɚɦɟɪɚ ɨɬɞɟɥɢɬɟɥɹ ɨɫɬɚɟɬɫɹ ɡɚɩɨɥɧɟɧɧɨɣ ɫɠɚɬɵɦ 
ɜɨɡɞɭɯɨɦ ɧɚ ɜɫɟ ɜɪɟɦɹ ɨɬɤɥɸɱɟɧɧɨɝɨ ɩɨɥɨɠɟɧɢɹ. ɉɪɢ ɷɬɨɦ ɜ ɞɭɝɨɝɚɫɢɬɟɥɶɧɭɸ 
ɤɚɦɟɪɭ ɫɠɚɬɵɣ ɜɨɡɞɭɯ ɧɟ ɩɨɞɚɟɬɫɹ ɢ ɤɨɧɬɚɤɬɵ ɜ ɧɟɣ ɡɚɦɵɤɚɸɬɫɹ. 
           ɉɨ ɞɚɧɧɨɣ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɟ ɫɨɡɞɚɧɵ ɜɵɤɥɸɱɚɬɟɥɢ ɫɟɪɢɢ ȼȼ ɧɚ 
ɧɚɩɪɹɠɟɧɢɟ ɞɨ 500 ɤȼ. ɑɟɦ ɜɵɲɟ ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɢ ɱɟɦ ɛɨɥɶɲɟ 
ɨɬɤɥɸɱɚɟɦɚɹ ɦɨɳɧɨɫɬɶ, ɬɟɦ ɛɨɥɶɲɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɡɪɵɜɨɜ ɜ ɞɭɝɨɝɚɫɢɬɟɥɶɧɨɣ 
ɤɚɦɟɪɟ ɢ ɜ ɨɬɞɟɥɢɬɟɥɟ. 
           ɉɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɟ ɜɵɩɨɥɧɹɸɬɫɹ ɜɨɡɞɭɯɨɧɚɩɨɥɧɟɧɧɵɟ 
ɜɵɤɥɸɱɚɬɟɥɢ ɫɟɪɢɢ ȼȼȻ. ɇɚɩɪɹɠɟɧɢɟ ɦɨɞɭɥɹ ȼȼȻ 110 ɤȼ ɩɪɢ ɞɚɜɥɟɧɢɢ 
ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɜ ɝɚɫɢɬɟɥɶɧɨɣ ɤɚɦɟɪɟ 2 Ɇɉɚ. ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 
ɦɨɞɭɥɹ ɜɵɤɥɸɱɚɬɟɥɹ ɫɟɪɢɢ ȼȼȻɄ (ɤɪɭɩɧɨɦɨɞɭɥɶɧɨɝɨ) ɫɨɫɬɚɜɥɹɟɬ 220 ɤȼ, ɚ 
ɞɚɜɥɟɧɢɟ ɜɨɡɞɭɯɚ ɜ ɝɚɫɢɬɟɥɶɧɨɣ ɤɚɦɟɪɟ 4 Ɇɉɚ. Ⱥɧɚɥɨɝɢɱɧɭɸ ɤɨɧɫɬɪɭɤɬɢɜɧɭɸ 
ɫɯɟɦɭ ɢɦɟɸɬ ɜɵɤɥɸɱɚɬɟɥɢ ɫɟɪɢɢ ȼɇȼ: ɦɨɞɭɥɶ ɧɚɩɪɹɠɟɧɢɟɦ 220 ɤȼ ɩɪɢ 
ɞɚɜɥɟɧɢɢ 4 Ɇɉɚ. 
          Ⱦɥɹ ɜɵɤɥɸɱɚɬɟɥɟɣ ɫɟɪɢɢ ȼȼȻ ɤɨɥɢɱɟɫɬɜɨ ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɯ ɤɚɦɟɪ 
(ɦɨɞɭɥɟɣ) ɡɚɜɢɫɢɬ ɨɬ ɧɚɩɪɹɠɟɧɢɹ (110 ɤȼ - ɨɞɧɚ; 220 ɤȼ - ɞɜɟ; 330 ɤȼ - ɱɟɬɵɪɟ; 
500 ɤȼ - ɲɟɫɬɶ; 750 ɤȼ - ɜɨɫɟɦɶ), ɚ ɞɥɹ ɤɪɭɩɧɨɦɨɞɭɥɶɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 
(ȼȼȻɄ, ȼɇȼ) ɤɨɥɢɱɟɫɬɜɨ ɦɨɞɭɥɟɣ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɞɜɚ ɪɚɡɚ ɦɟɧɶɲɟ. 
 

9.2.4 ɗɥɟɝɚɡɨɜɵɟ ɜɵɤɥɸɱɚɬɟɥɢ  
 

         ɗɥɟɝɚɡ (SF6 - ɲɟɫɬɢɮɬɨɪɢɫɬɚɹ ɫɟɪɚ) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɢɧɟɪɬɧɵɣ ɝɚɡ, 
ɩɥɨɬɧɨɫɬɶ ɤɨɬɨɪɨɝɨ ɩɪɟɜɵɲɚɟɬ ɩɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɚ ɜ 5 ɪɚɡ. ɗɥɟɤɬɪɢɱɟɫɤɚɹ 
ɩɪɨɱɧɨɫɬɶ ɷɥɟɝɚɡɚ ɜ 2 – 3 ɪɚɡɚ ɜɵɲɟ ɩɪɨɱɧɨɫɬɢ ɜɨɡɞɭɯɚ; ɩɪɢ ɞɚɜɥɟɧɢɢ 0,2 Ɇɉɚ 
ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɩɪɨɱɧɨɫɬɶ ɷɥɟɝɚɡɚ ɫɪɚɜɧɢɦɚ ɫ ɩɪɨɱɧɨɫɬɶɸ ɦɚɫɥɚ. 
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          ȼ ɷɥɟɝɚɡɟ ɩɪɢ ɚɬɦɨɫɮɟɪɧɨɦ ɞɚɜɥɟɧɢɢ ɦɨɠɟɬ ɛɵɬɶ ɩɨɝɚɲɟɧɚ ɞɭɝɚ ɫ ɬɨɤɨɦ, 
ɤɨɬɨɪɵɣ ɜ 100 ɪɚɡ ɩɪɟɜɵɲɚɟɬ ɬɨɤ, ɨɬɤɥɸɱɚɟɦɵɣ ɜ ɜɨɡɞɭɯɟ ɩɪɢ ɬɟɯ ɠɟ ɭɫɥɨɜɢɹɯ. 
ɂɫɤɥɸɱɢɬɟɥɶɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɷɥɟɝɚɡɚ ɝɚɫɢɬɶ ɞɭɝɭ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɟɝɨ 
ɦɨɥɟɤɭɥɵ ɭɥɚɜɥɢɜɚɸɬ ɷɥɟɤɬɪɨɧɵ ɞɭɝɨɜɨɝɨ ɫɬɨɥɛɚ ɢ ɨɛɪɚɡɭɸɬ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɧɟɩɨɞɜɢɠɧɵɟ ɨɬɪɢɰɚɬɟɥɶɧɵɟ ɢɨɧɵ. ɉɨɬɟɪɹ ɷɥɟɤɬɪɨɧɨɜ ɞɟɥɚɟɬ ɞɭɝɭ 
ɧɟɭɫɬɨɣɱɢɜɨɣ, ɢ ɨɧɚ ɥɟɝɤɨ ɝɚɫɧɟɬ. ȼ ɫɬɪɭɟ ɷɥɟɝɚɡɚ, ɬ. ɟ. ɩɪɢ ɝɚɡɨɜɨɦ ɞɭɬɶɟ, 
ɩɨɝɥɨɳɟɧɢɟ ɷɥɟɤɬɪɨɧɨɜ ɢɡ ɞɭɝɨɜɨɝɨ ɫɬɨɥɛɚ ɩɪɨɢɫɯɨɞɢɬ ɟɳɟ ɢɧɬɟɧɫɢɜɧɟɟ. 
          ȼ ɷɥɟɝɚɡɨɜɵɯ ɜɵɤɥɸɱɚɬɟɥɹɯ ɩɪɢɦɟɧɹɸɬ ɚɜɬɨɩɧɟɜɦɚɬɢɱɟɫɤɢɟ 
(ɚɜɬɨɤɨɦɩɪɟɫɫɢɨɧɧɵɟ) ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɜ ɤɨɬɨɪɵɯ ɝɚɡ ɜ ɩɪɨɰɟɫɫɟ 
ɨɬɤɥɸɱɟɧɢɹ ɫɠɢɦɚɟɬɫɹ ɩɨɪɲɧɟɜɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɢ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɡɨɧɭ ɞɭɝɢ. 
ɗɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɡɚɦɤɧɭɬɭɸ ɫɢɫɬɟɦɭ ɛɟɡ ɜɵɛɪɨɫɚ 
ɝɚɡɚ ɧɚɪɭɠɭ. 
          ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɷɥɟɝɚɡɨɜɵɟ ɜɵɤɥɸɱɚɬɟɥɢ ɩɪɢɦɟɧɹɸɬɫɹ ɧɚ ɜɫɟɯ 
ɤɥɚɫɫɚɯ ɧɚɩɪɹɠɟɧɢɣ (6-750 ɤȼ) ɩɪɢ ɞɚɜɥɟɧɢɢ 0,15 - 0,6 Ɇɉɚ. ɉɨɜɵɲɟɧɧɨɟ 
ɞɚɜɥɟɧɢɟ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɜɵɤɥɸɱɚɬɟɥɟɣ ɛɨɥɟɟ ɜɵɫɨɤɢɯ ɤɥɚɫɫɨɜ ɧɚɩɪɹɠɟɧɢɹ. 
ɏɨɪɨɲɨ ɡɚɪɟɤɨɦɟɧɞɨɜɚɥɢ ɷɥɟɝɚɡɨɜɵɟ ɜɵɤɥɸɱɚɬɟɥɢ ɫɥɟɞɭɸɳɢɯ ɡɚɪɭɛɟɠɧɵɯ 
ɮɢɪɦ: ALSTOM; SIEMENS; Merlin Gerin ɢ ɞɪ. Ɉɫɜɨɟɧ ɜɵɩɭɫɤ ɫɨɜɪɟɦɟɧɧɵɯ 
ɷɥɟɝɚɡɨɜɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɉɈ "ɍɪɚɥɷɥɟɤɬɪɨɬɹɠɦɚɲ": ɛɚɤɨɜɵɟ ɜɵɤɥɸɱɚɬɟɥɢ 
ɫɟɪɢɢ ȼɗȻ, ȼȽȻ ɢ ɤɨɥɨɧɤɨɜɵɟ ɜɵɤɥɸɱɚɬɟɥɢ ɫɟɪɢɢ ȼȽɌ, ȼȽɍ. 
          ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɪɚɫɫɦɨɬɪɢɦ ɤɨɧɫɬɪɭɤɰɢɸ ɜɵɤɥɸɱɚɬɟɥɹ ɫɟɪɢɢ LF 
ɮɢɪɦɵ Merlin Gerin ɧɚɩɪɹɠɟɧɢɟɦ 6-10 ɤȼ. Ȼɚɡɨɜɚɹ ɦɨɞɟɥɶ ɜɵɤɥɸɱɚɬɟɥɹ 
ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ: 
           - ɤɨɪɩɭɫɚ ɜɵɤɥɸɱɚɬɟɥɹ, ɜ ɤɨɬɨɪɨɦ ɪɚɫɩɨɥɨɠɟɧɵ ɜɫɟ ɬɪɢ ɩɨɥɸɫɚ, 
ɩɪɟɞɫɬɚɜɥɹɸɳɟɝɨ ɫɨɛɨɣ «ɫɨɫɭɞ ɩɨɞ ɞɚɜɥɟɧɢɟɦ», ɡɚɩɨɥɧɟɧɧɵɣ ɷɥɟɝɚɡɨɦ ɩɨɞ 
ɧɢɡɤɢɦ ɢɡɛɵɬɨɱɧɵɦ ɞɚɜɥɟɧɢɟɦ (0,15 Ɇɉɚ ɢɥɢ 1,5 ɚɬɦ.); 
           - ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɩɪɢɜɨɞɚ ɬɢɩɚ RI; 
           - ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɩɪɢɜɨɞɚ ɫ ɪɭɤɨɹɬɤɨɣ ɞɥɹ ɪɭɱɧɨɝɨ ɜɡɜɨɞɚ ɩɪɭɠɢɧ ɢ 
ɢɧɞɢɤɚɬɨɪɚɦɢ ɫɨɫɬɨɹɧɢɹ ɩɪɭɠɢɧɵ ɢ ɜɵɤɥɸɱɚɬɟɥɹ; 
           - ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ ɫɢɥɨɜɵɯ ɤɨɧɬɚɤɬɧɵɯ ɩɥɨɳɚɞɨɤ; 
           - ɦɧɨɝɨɲɬɵɪɶɟɜɨɝɨ ɪɚɡɴɟɦɚ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɰɟɩɟɣ ɜɬɨɪɢɱɧɨɣ 
ɤɨɦɦɭɬɚɰɢɢ. 
          ɇɚ ɪɢɫɭɧɤɟ 9.10 ɩɪɟɞɫɬɚɜɥɟɧɚ ɤɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɷɥɟɝɚɡɨɜɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ, 
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1 – ɧɟɩɨɞɜɢɠɧɵɣ ɤɨɧɬɚɤɬ; 2 – ɢɡɨɥɹɬɨɪ; 3,4 – ɩɨɞɜɢɠɧɵɟ ɰɢɥɢɧɞɪɵ;  5 – ɷɤɪɚɧ;  
6 – ɤɨɧɞɟɧɫɚɬɨɪ; 7 – ɪɵɱɚɠɧɵɣ ɦɟɯɚɧɢɡɦ; 8 – ɢɡɨɥɹɰɢɨɧɧɚɹ ɲɬɚɧɝɚ;  9 – 

ɢɡɨɥɹɰɢɨɧɧɚɹ ɩɟɪɟɝɨɪɨɞɤɚ; 10 – ɪɨɡɟɬɨɱɧɵɣ ɤɨɧɬɚɤɬ 
 

Ɋɢɫɭɧɨɤ 9.10 - Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɷɥɟɝɚɡɨɜɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ 

           9.3 ɋɩɨɫɨɛɵ ɝɚɲɟɧɢɹ ɞɭɝɢ 

         ɉɪɢ ɪɚɡɦɵɤɚɧɢɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɰɟɩɢ ɜɨɡɧɢɤɚɟɬ ɪɚɡɪɹɞ. ȿɫɥɢ ɰɟɩɶ ɢɦɟɟɬ 
ɧɟɜɵɫɨɤɨɟ ɧɚɩɪɹɠɟɧɢɟ ɢ ɧɟɛɨɥɶɲɭɸ ɦɨɳɧɨɫɬɶ, ɬɨ ɜɨɡɧɢɤɚɟɬ ɢɫɤɪɨɜɨɣ ɪɚɡɪɹɞ, 
ɤɨɬɨɪɵɣ ɧɟ ɬɪɟɛɭɟɬ ɫɩɟɰɢɚɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɝɚɲɟɧɢɹ. ȼ ɰɟɩɹɯ ɜɵɫɨɤɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɜɨɡɧɢɤɚɟɬ ɞɭɝɨɜɨɣ ɪɚɡɪɹɞ ɫ ɛɨɥɶɲɨɣ ɩɥɨɬɧɨɫɬɶɸ ɬɨɤɚ ɞɨ 10 000 
Ⱥ/ɫɦ2ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ 6000 - 18 000 Ʉ. Ⱦɥɹ ɝɚɲɟɧɢɹ ɬɚɤɨɣ ɞɭɝɢ ɬɪɟɛɭɸɬɫɹ 
ɫɩɟɰɢɚɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ. 
          ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɚɩɩɚɪɚɬɵ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɪɚɡɪɵɜɚ ɰɟɩɢ ɩɨɞ 
ɧɚɝɪɭɡɤɨɣ (ɤɨɦɦɭɬɚɰɢɢ ɬɨɤɚ), ɞɨɥɠɧɵ ɧɟ ɬɨɥɶɤɨ ɪɚɡɨɦɤɧɭɬɶ ɤɨɧɬɚɤɬɵ, ɧɨ ɢ 
ɩɨɝɚɫɢɬɶ ɜɨɡɧɢɤɲɭɸ ɦɟɠɞɭ ɧɢɦɢ ɞɭɝɭ. 
           ȼ ɨɬɤɥɸɱɚɸɳɢɯ ɚɩɩɚɪɚɬɚɯ ɞɨ 1 ɤȼ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 
ɫɩɨɫɨɛɵ ɝɚɲɟɧɢɹ ɞɭɝɢ: 
           ɍɞɥɢɧɟɧɢɟ ɞɭɝɢ ɩɪɢ ɛɵɫɬɪɨɦ ɪɚɫɯɨɠɞɟɧɢɢ ɤɨɧɬɚɤɬɨɜ: ɱɟɦ ɞɥɢɧɧɟɟ ɞɭɝɚ, 
ɬɟɦ ɛɨɥɶɲɟɟ ɧɚɩɪɹɠɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɟɟ ɫɭɳɟɫɬɜɨɜɚɧɢɹ. ȿɫɥɢ ɧɚɩɪɹɠɟɧɢɟ 
ɢɫɬɨɱɧɢɤɚ ɨɤɚɠɟɬɫɹ ɦɟɧɶɲɟ, ɬɨ ɞɭɝɚ ɝɚɫɧɟɬ. 
           Ⱦɟɥɟɧɢɟ ɞɥɢɧɧɨɣ ɞɭɝɢ ɧɚ ɪɹɞ ɤɨɪɨɬɤɢɯ (ɪɢɫ.9.10,ɚ). ȿɫɥɢ ɞɥɢɧɧɭɸ ɞɭɝɭ 
ɡɚɬɹɧɭɬɶ ɜ ɞɭɝɨɝɚɫɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɢɦɟɸɳɟɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɩɥɚɫɬɢɧɵ, ɬɨ 
ɨɧɚ ɪɚɡɞɟɥɢɬɫɹ ɧɚ n ɤɨɪɨɬɤɢɯ ɞɭɝ. Ⱦɭɝɚ ɝɚɫɧɟɬ, ɟɫɥɢ 
U < nUɤɚɬ,. 
ɝɞɟ U - ɧɚɩɪɹɠɟɧɢɟ ɫɟɬɢ: Uɤɚɬ - ɤɚɬɨɞɧɨɟ ɩɚɞɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ (20 - 25 ȼ) ɜ ɞɭɝɟ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ; 150 - 250 ȼ ɜ ɞɭɝɟ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ). 
           Ƚɚɲɟɧɢɟ ɞɭɝɢ ɜ ɭɡɤɢɯ ɳɟɥɹɯ (ɪɢɫ.9.10,ɛ). ȿɫɥɢ ɞɭɝɚ ɝɨɪɢɬ ɜ ɭɡɤɨɣ ɳɟɥɢ, 
ɨɛɪɚɡɨɜɚɧɧɨɣ ɞɭɝɨɫɬɨɣɤɢɦ ɦɚɬɟɪɢɚɥɨɦ, ɬɨ ɛɥɚɝɨɞɚɪɹ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɸ ɫ 
ɯɨɥɨɞɧɵɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɩɪɨɢɫɯɨɞɢɬ ɢɧɬɟɧɫɢɜɧɨɟ ɨɯɥɚɠɞɟɧɢɟ ɢ ɞɢɮɮɭɡɢɹ 
ɡɚɪɹɠɟɧɧɵɯ ɱɚɫɬɢɰ ɢɡ ɤɚɧɚɥɚ ɞɭɝɢ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ 
ɝɚɲɟɧɢɸ ɞɭɝɢ. 
            ȼ ɨɬɤɥɸɱɚɸɳɢɯ ɚɩɩɚɪɚɬɚɯ ɜɵɲɟ I ɤȼ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 
ɫɩɨɫɨɛɵ ɝɚɲɟɧɢɹ ɞɭɝɢ: 
           Ƚɚɲɟɧɢɟ ɞɭɝɢ ɜ ɦɚɫɥɟ. ȿɫɥɢ ɤɨɧɬɚɤɬɵ ɨɬɤɥɸɱɚɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɩɨɦɟɫɬɢɬɶ 
ɜ ɦɚɫɥɨ, ɬɨ ɜɨɡɧɢɤɚɸɳɚɹ ɩɪɢ ɪɚɡɦɵɤɚɧɢɢ ɞɭɝɚ ɩɪɢɜɨɞɢɬ ɤ ɢɧɬɟɧɫɢɜɧɨɦɭ 
ɝɚɡɨɨɛɪɚɡɨɜɚɧɢɸ ɢ ɢɫɩɚɪɟɧɢɸ ɦɚɫɥɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.11,ɛ. ȼɨɤɪɭɝ 
ɞɭɝɢ ɨɛɪɚɡɭɟɬɫɹ ɝɚɡɨɜɵɣ ɩɭɡɵɪɶ, ɫɨɫɬɨɹɳɢɣ ɜ ɨɫɧɨɜɧɨɦ ɢɡ ɜɨɞɨɪɨɞɚ, ɨɛɥɚ-
ɞɚɸɳɟɝɨ ɜɵɫɨɤɢɦɢ ɞɭɝɨɝɚɫɹɳɢɦɢ ɫɜɨɣɫɬɜɚɦɢ. ɉɨɜɵɲɟɧɧɨɟ ɞɚɜɥɟɧɢɟ ɜɧɭɬɪɢ 
ɝɚɡɨɜɨɝɨ ɩɭɡɵɪɹ ɫɩɨɫɨɛɫɬɜɭɟɬ ɥɭɱɲɟɦɭ ɨɯɥɚɠɞɟɧɢɸ ɞɭɝɢ ɢ ɟɟ ɝɚɲɟɧɢɸ. 
          Ƚɚɡɨɜɨɡɞɭɲɧɨɟ ɞɭɬɶɟ. Ɉɯɥɚɠɞɟɧɢɟ ɞɭɝɢ ɭɥɭɱɲɚɟɬɫɹ, ɟɫɥɢ ɫɨɡɞɚɬɶ 
ɧɚɩɪɚɜɥɟɧɧɨɟ ɞɜɢɠɟɧɢɟ ɝɚɡɨɜ - ɞɭɬɶɟ ɜɞɨɥɶ ɢɥɢ ɩɨɩɟɪɟɤ ɞɭɝɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 9.11,ɝ, ɞ. 
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          Ƚɚɲɟɧɢɟ ɞɭɝɢ ɜ ɜɚɤɭɭɦɟ. ȼɵɫɨɤɨɪɚɡɪɟɠɟɧɧɵɣ ɝɚɡ ɨɛɥɚɞɚɟɬ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɩɪɨɱɧɨɫɬɶɸ ɜ ɞɟɫɹɬɤɢ ɪɚɡ ɛɨɥɶɲɟɣ, ɱɟɦ ɝɚɡ ɩɪɢ ɚɬɦɨɫɮɟɪɧɨɦ ɞɚɜɥɟɧɢɢ; ɷɬɨ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɜɚɤɭɭɦɧɵɯ ɤɨɧɬɚɤɬɨɪɚɯ ɢ ɜɵɤɥɸɱɚɬɟɥɹɯ. 
          Ƚɚɲɟɧɢɟ ɞɭɝɢ ɜ ɝɚɡɚɯ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ. ȼɨɡɞɭɯ ɩɪɢ ɞɚɜɥɟɧɢɢ 2 Ɇɉɚ ɢ 
ɛɨɥɟɟ ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɶɸ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɬɶ 
ɤɨɦɩɚɤɬɧɵɟ ɝɚɫɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɜɨɡɞɭɲɧɵɯ ɜɵɤɥɸɱɚɬɟɥɹɯ. ɗɮɮɟɤɬɢɜɧɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɲɟɫɬɢɮɬɨɪɢɫɬɨɣ ɫɟɪɵ SF6ɞɥɹ ɝɚɲɟɧɢɹ ɞɭɝɢ. 
 

 
 

Ɋɢɫɭɧɨɤ 9.11 - ɋɩɨɫɨɛɵ ɝɚɲɟɧɢɹ ɞɭɝɢ 
 

          9.4 Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɯɟɦɚɦ ɭɩɪɚɜɥɟɧɹɢ 
 
          Ⱦɢɫɬɚɧɰɢɨɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɤɨɦɦɭɬɚɰɢɨɧɧɵɦɢ ɚɩɩɚɪɚɬɚɦɢ (ɜ ɨɫɧɨɜɧɨɦ 
ɜɵɤɥɸɱɚɬɟɥɹɦɢ) ɩɪɢ ɜɟɞɟɧɢɢ ɨɩɟɪɚɬɢɜɧɵɯ ɩɟɪɟɤɥɸɱɟɧɢɣ ɜ ɧɨɪɦɚɥɶɧɨɦ 
ɪɟɠɢɦɟ ɢɥɢ ɩɪɢ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣɧɵɯ ɫɨɫɬɨɹɧɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɪɭɱɧɭɸ 
ɨɩɟɪɚɬɨɪɨɦ ɢɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɬ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ. Ⱦɟɣɫɬɜɢɟ 
ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɪɚɛɨɬɨɣ ɭɫɬɪɨɣɫɬɜ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɤɨɬɨɪɵɟ 
ɞɚɸɬ ɨɩɟɪɚɬɢɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɧɟɨɛɯɨɞɢɦɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɨɫɬɨɹɧɢɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɪɚɛɚɬɵɜɚɧɢɢ ɡɚɳɢɬɵ (ɚɜɬɨɦɚɬɢɤɢ). Ⱦɥɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ 
ɧɟɩɪɚɜɢɥɶɧɵɯ ɞɟɣɫɬɜɢɣ ɢɥɢ ɪɚɛɨɬɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ 
ɛɥɨɤɢɪɨɜɤɢ. 
           Ʉ ɫɢɫɬɟɦɚɦ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɩɪɟɞɴɹɜɥɹɟɬɫɹ 
ɪɹɞ ɬɪɟɛɨɜɚɧɢɣ: 
           - ɰɟɩɢ ɭɩɪɚɜɥɟɧɢɹ ɞɨɥɠɧɵ ɞɨɩɭɫɤɚɬɶ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ, ɤɚɤ ɫɨ 
ɳɢɬɚ ɭɩɪɚɜɥɟɧɢɹ, ɬɚɤ ɢ ɩɨ ɦɟɫɬɭ ɟɝɨ ɭɫɬɚɧɨɜɤɢ. 
           - ɧɚ ɳɢɬɟ ɭɩɪɚɜɥɟɧɢɹ ɢ ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɦ ɭɫɬɪɨɣɫɬɜɟ ɞɨɥɠɧɚ ɛɵɬɶ 
ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɫɢɝɧɚɥɢɡɚɰɢɹ ɩɨɥɨɠɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɹ. 
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          - ɰɟɩɢ ɭɩɪɚɜɥɟɧɢɹ ɞɨɥɠɧɵ ɢɦɟɬɶ ɤɨɧɬɪɨɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, 
ɫɢɝɧɚɥɢɡɢɪɭɸɳɢɟ ɨɛ ɨɛɪɵɜɟ ɷɬɢɯ ɰɟɩɟɣ. 
          - ɭɩɪɚɜɥɹɸɳɢɣ ɢɦɩɭɥɶɫ ɞɨɥɠɟɧ ɫɧɢɦɚɬɶɫɹ ɫ ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ 
ɩɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ, ɬɚɤ ɤɚɤ ɨɛɦɨɬɤɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɨɜ ɩɪɢɜɨɞɨɜ ɧɟ 
ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɞɥɢɬɟɥɶɧɨɝɨ ɨɛɬɟɤɚɧɢɹ ɬɨɤɨɦ 
          - ɫɯɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɞɨɥɠɧɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɛɥɨɤɢɪɨɜɤɭ ɨɬ «ɩɪɵɝɚɧɢɹ», 
ɢɫɤɥɸɱɚɸɳɭɸ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢ ɄɁ ɦɧɨɝɨɤɪɚɬɧɵɯ ɜɤɥɸɱɟɧɢɣ ɜɵɤɥɸɱɚɬɟɥɹ 
ɩɪɢ ɨɞɧɨɦ ɤɨɦɚɧɞɧɨɦ ɢɦɩɭɥɶɫɟ. 
           - ɫɯɟɦɚ ɞɨɥɠɧɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɧɟ ɬɨɥɶɤɨ ɪɭɱɧɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ, ɧɨ ɢ ɩɨɞɚɱɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɢɦɩɭɥɶɫɚ ɨɬ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ 
ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ. 
           Ʉɨɦɚɧɞɵ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɨɞɚɸɬɫɹ ɜɪɭɱɧɭɸ, ɤɚɤ ɩɪɚɜɢɥɨ, 
ɩɪɢ ɩɨɦɨɳɢ ɤɥɸɱɟɣ ɭɩɪɚɜɥɟɧɢɹ. ɉɪɨɦɵɲɥɟɧɧɨɫɬɶɸ ɜɵɩɭɫɤɚɸɬɫɹ ɪɚɡɧɵɟ ɬɢɩɵ 
ɤɥɸɱɟɣ ɭɩɪɚɜɥɟɧɢɹ. Ɉɫɬɚɧɨɜɢɦɫɹ ɧɚ ɫɟɪɢɢ ɤɥɸɱɟɣ ɉɆɈ (ɩɟɪɟɤɥɸɱɚɬɟɥɶ 
ɦɚɥɨɝɚɛɚɪɢɬɧɵɣ ɫ ɫɚɦɨɜɨɡɜɪɚɬɨɦ ɪɭɤɨɹɬɤɢ ɢɡ ɨɩɟɪɚɬɢɜɧɵɯ ɩɨɥɨɠɟɧɢɣ 
«ȼɤɥɸɱɟɧɨ» ɢ «Ɉɬɤɥɸɱɟɧɨ»), ɤɚɤ ɧɚɢɛɨɥɟɟ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɫɯɟɦɚɯ 
ɭɩɪɚɜɥɟɧɢɹ ɩɪɢɜɨɞɚɦɢ ɜɵɤɥɸɱɚɬɟɥɟɣ. 
            ȼɫɟ ɤɥɸɱɢ ɫɟɪɢɢ ɉɆɈ ɧɚɛɢɪɚɸɬɫɹ ɢɡ ɫɬɚɧɞɚɪɬɧɵɯ ɞɟɬɚɥɟɣ: ɤɨɧɬɚɤɬɧɵɯ 
ɩɚɤɟɬɨɜ, ɦɟɯɚɧɢɡɦɚ ɜɨɡɜɪɚɬɚ ɢ ɮɢɤɫɚɰɢɢ, ɥɢɰɟɜɨɝɨ ɮɥɚɧɰɚ ɫ ɪɭɤɨɹɬɤɨɣ. 
ɇɚɢɛɨɥɟɟ ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɞɟɬɚɥɢ ɤɥɸɱɚ - ɤɨɧɬɚɤɬɧɵɟ ɩɚɤɟɬɵ. ɉɚɤɟɬ ɫɨɫɬɨɢɬ ɢɡ 
ɩɥɚɫɬɦɚɫɫɨɜɵɯ ɤɨɧɬɚɤɬɨɞɟɪɠɚɬɟɥɟɣ, ɜ ɤɨɬɨɪɵɯ ɡɚɤɪɟɩɥɹɸɬɫɹ ɧɟɩɨɞɜɢɠɧɵɟ 
ɤɨɧɬɚɤɬɵ ɢ ɩɨɞɜɢɠɧɨɝɨ ɤɨɧɬɚɤɬɧɨɝɨ ɦɨɫɬɢɤɚ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɮɨɪɦɵ 
ɤɨɧɬɚɤɬɨɜ ɢ ɩɨɪɹɞɤɚ ɢɯ ɡɚɦɵɤɚɧɢɹ ɩɚɤɟɬɭ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɨɩɪɟɞɟɥɟɧɧɵɣ ɧɨɦɟɪ. 
Ʉɨɧɬɚɤɬɧɵɟ ɩɚɤɟɬɵ ɧɚɫɚɠɢɜɚɸɬɫɹ ɧɚ ɨɛɳɢɣ ɰɟɧɬɪɚɥɶɧɵɣ ɩɥɚɫɬɦɚɫɫɨɜɵɣ ɜɚɥ 
ɤɜɚɞɪɚɬɧɨɝɨ ɫɟɱɟɧɢɹ, ɫɜɹɡɚɧɧɵɣ ɫ ɪɭɤɨɹɬɤɨɣ ɤɥɸɱɚ. ɋɨɛɪɚɧɧɵɟ ɩɚɤɟɬɵ 
ɫɬɹɝɢɜɚɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɦɢ ɲɩɢɥɶɤɚɦɢ. ȼ ɨɞɧɢɯ ɩɚɤɟɬɚɯ ɤɨɧɬɚɤɬɧɵɣ 
ɩɨɞɜɢɠɧɵɣ ɦɨɫɬɢɤ ɠɟɫɬɤɨ ɫɜɹɡɚɧ ɫ ɰɟɧɬɪɚɥɶɧɵɦ ɜɚɥɨɦ, ɜ ɞɪɭɝɢɯ ɩɨɞɜɢɠɧɵɣ 
ɤɨɧɬɚɤɬ ɢɦɟɟɬ ɫɜɨɛɨɞɧɵɣ ɯɨɞ ɧɚ ɪɚɡɧɵɟ ɭɝɥɵ (450, 900, 1350). Ʉɨɧɬɚɤɬɵ ɜɬɨɪɨɝɨ 
ɬɢɩɚ ɦɨɝɭɬ ɫɨɯɪɚɧɢɬɶ ɨɞɧɨ ɢ ɬɨ ɠɟ ɩɨɥɨɠɟɧɢɟ ɩɪɢ ɧɟɫɤɨɥɶɤɢɯ ɩɨɥɨɠɟɧɢɹɯ 
ɪɭɤɨɹɬɤɢ ɤɥɸɱɚ ɭɩɪɚɜɥɟɧɢɹ. ɉɨɞɜɢɠɧɵɟ ɦɨɫɬɢɤɢ ɦɨɝɭɬ ɧɚɫɚɠɢɜɚɬɶɫɹ ɧɚ ɜɚɥ 
ɩɨɞ ɪɚɡɧɵɦɢ ɭɝɥɚɦɢ ɩɨ ɨɬɧɨɲɟɧɢɸ ɞɪɭɝ ɤ ɞɪɭɝɭ ɢ ɤ ɪɭɤɨɹɬɤɟ. ɇɨɦɟɪɚ ɩɚɤɟɬɨɜ, 
ɮɨɪɦɚ ɢ ɩɨɥɨɠɟɧɢɟ ɩɨɞɜɢɠɧɵɯ ɤɨɧɬɚɤɬɨɜ, ɯɚɪɚɤɬɟɪ ɞɜɢɠɟɧɢɹ ɪɭɤɨɹɬɤɢ ɤɥɸɱɚ 
ɩɨɞɛɢɪɚɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɯɟɦɨɣ ɭɩɪɚɜɥɟɧɢɹ. 
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ɁȺɄɅɘɑȿɇɂȿ 
 
ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥ ɩɪɨɜɟɞɟɧ ɪɚɫɱɟɬ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ 

ɩɚɪɚɦɟɬɪɵ ɑɢɪɤɚɬɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɪɟɤɟ Ⱥɧɞɢɣɫɤɨɟ ɤɨɣɫɭ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ 
ɫɨɨɪɭɠɟɧɢɟɦ II ɤɥɚɫɫɚ.  

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ, ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢ ɬɢɩ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ, ɞɥɹ 
ɱɟɝɨ ɛɵɥɨ ɩɨɫɬɪɨɟɧɨ ɪɟɠɢɦɧɨɟ ɩɨɥɟ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɛɵɥ ɨɩɪɟɞɟɥɟɧ 
ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɫ 4 ɝɢɞɪɨɬɭɪɛɢɧɚɦɢ ɉɅȾ40ɚ-ȼ-450. ɉɨ ɫɩɪɚɜɨɱɧɵɦ 
ɞɚɧɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 157,8 ɨɛ/ɦɢɧ 
ɛɵɥ ɪɚɫɫɱɢɬɚɧ  ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ 647/80-38 ɫ ɧɨɦɢɧɚɥɶɧɨɣ 
ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 44,71 Ɇȼɬ. Ȼɵɥɚ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ 
ɟɞɢɧɢɱɧɵɦɢ ɛɥɨɤɚɦɢ ɢ ɩɪɢɧɹɬɚ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɈɊɍ 110 
ɤȼ. ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢ ɤɚɬɚɥɨɝɚɦ ɛɵɥɨ ɜɵɛɪɚɧɨ ɫɥɟɞɭɸɳɟɟ 
ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɛɥɨɱɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ: ɌȾɐ -63000/110-ɍ1, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: ɌɋɁ-2000/10,5 ɞɥɹ ȼɅɗɉ – 
ɫɬɚɥɟɚɥɸɦɢɧɟɜɵɟ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ - 185/29. 

ɉɨɫɥɟ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ 
ɨɛɹɡɚɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ. Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ - ɩɪɢɩɥɨɬɢɧɧɚɹ. ȼɨɞɨɫɥɢɜɧɚɹ 
ɩɥɨɬɢɧɚ ɩɪɢɧɹɬɚ ɛɟɬɨɧɧɨɣ. ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɜɯɨɞɹɬ: ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ 
ɩɥɨɬɢɧɚ; ɡɞɚɧɢɟ Ƚɗɋ; ɜɨɞɨɫɥɢɜɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɫ ɩɨɜɟɪɯɧɨɫɬɧɵɦ 
ɜɨɞɨɫɥɢɜɨɦ; ɝɪɭɧɬɨɜɚɹ ɥɟɜɨɛɟɪɟɠɧɚɹ ɩɥɨɬɢɧɚ. Ɋɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ 
ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ: ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ 
ɨɬɜɟɪɫɬɢɣ – 2 ɲɬ; ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ ɜ ɫɜɟɬɭ - 8 ɦ; ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ - 429,40 ɦ; ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ - 428,80. 
ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɵɯ 
ɧɚɝɪɭɡɤɚɯ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ 
ɫɨɫɬɚɜɥɹɟɬ 1,50 ɞɥɹ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ (ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ 
II ɤɥɚɫɫɚ - 1,20). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɥɨɬɢɧɚ ɑɢɪɤɚɬɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɨɬɜɟɱɚɟɬ 
ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ, ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɸɬ ɤɪɢɬɢɱɟɫɤɢɯ 
ɡɧɚɱɟɧɢɣ, ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ. ɉɥɨɬɢɧɚ ɨɬɜɟɱɚɟɬ ɜɫɟɦ 
ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦ ɋɇɢɉ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ 
ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɨɯɪɚɧɟ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ 
ɪɚɫɱɟɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ - 167 ɦɟɫɹɰɟɜ;  
ɫɟɛɟɫɬɨɢɦɨɫɬɶ - 0,8ɪɭɛ/ɤȼɬ·ɱ. 
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Ƚɗɋ - ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ; 
Ƚɍ - ɝɢɞɪɨɭɡɟɥ; 
Ɉɗɋ - ɨɛɴɟɞɢɧёɧɧɚɹ ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ; 
ɊȾɍ - ɪɟɝɢɨɧɚɥɶɧɨɟ ɞɢɫɩɟɬɱɟɪɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ; 
Ɍɗɐ - ɬɟɩɥɨɷɥɟɤɬɪɨɰɟɧɬɪɚɥɶ; 
ȿɗɋ - ɟɞɢɧɚɹ ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ; 
ɂɄɇ - ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ; 
ɇɉɍ - ɧɨɪɦɚɥɶɧɵɣ ɩɨɞɩɨɪɧɵɣ ɭɪɨɜɟɧɶ; 
ɍɆɈ - ɭɪɨɜɟɧɶ ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ; 
ȼȻ - ɜɟɪɯɧɢɣ ɛɶɟɮ; 
ɇȻ - ɧɢɠɧɢɣ ɛɶɟɮ; 
ɄɉȾ - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ; 
ȽɌ - ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɬɭɪɛɢɧɚ; 
ȽȽ - ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ; 
Ɍɗɋ - ɬɟɩɥɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ; 
ȽȺ - ɝɢɞɪɨɚɝɪɟɝɚɬ; 
Ƚɍɏ - ɝɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɢɞɪɨɬɭɪɛɢɧɵ; 
ɊɄ - ɪɚɛɨɱɟɟ ɤɨɥɟɫɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ; 
Ɇɇɍ - ɦɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ; 
ɉȼɄ - ɩɪɨɝɪɚɦɦɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ; 
ɄɁ - ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ; 
ȾɁ - ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ; 
ɍɊɈȼ - ɭɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ; 
ɌɌ - ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ; 
ȼȽ - ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɝɟɧɟɪɚɬɨɪ; 
ȺɊɁ - ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɣ ɡɚɬɜɨɪ; 
ɋȼɉɌ - ɫɢɫɬɟɦɚ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ; 
Ɍɇ - ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ; 
ɈɁɁ - ɨɞɧɨɮɚɡɧɨɟ ɡɚɦɵɤɚɧɢɟ ɧɚ ɡɟɦɥɸ; 
ɇɇ - ɧɢɡɲɟɟ ɧɚɩɪɹɠɟɧɢɟ; 
ȼȽȽ - ɜɵɤɥɸɱɚɬɟɥɶ ɝɟɧɟɪɚɬɨɪɧɵɣ ɝɚɡɨɜɵɣ; 
Ɂɉɇ - ɡɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
ɏɏ - ɯɨɥɨɫɬɨɣ ɯɨɞ; 
ɋɈ - ɫɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ; 
ɉɈ - ɩɭɫɤɨɜɨɣ ɨɪɝɚɧ; 
ɂɈ - ɢɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ; 
ɌɈ - ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ; 
ȼɅ - ɜɨɡɞɭɲɧɚɹ ɥɢɧɢɹ; 
ɋȼ - ɫɟɤɰɢɨɧɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ; 
Ɍɋɇ - ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 
ɉɆɇ - ɩɭɫɤ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ; 
ɁɁȽ - ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɜ ɝɟɧɟɪɚɬɨɪɟ; 
ȿɋɍ - ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 

Ɉɛɳɚɹ ɱɚɫɬɶ 
 
Ɍɚɛɥɢɰɚ Ⱥ.1 - Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪ. Ⱥɧɞɢɣɫɤɨɟ ɤɨɣɫɭ 

Ɋɚɫɯɨɞɵ ɜ ɤɭɛɢɱɟɫɤɢɯ ɦɟɬɪɚɯ 
Ƚɨɞ I II  III  IV  V VI  VII VIII IX  X XI  XII ̅ࡽʒʝʓ 
1950 87 105 125 162 535 685 690 480 205 128 125 115 287 
1951 34 46 269 238 550 780 895 670 195 191 57 131 338 
1952 82 128 186 188 490 645 850 710 242 142 111 173 329 
1953 110 134 199 207 640 700 830 650 201 221 106 171 347 
1954 70 59 82 120 405 550 745 515 134 32 31 132 239 
1955 24 49 79 142 400 635 750 605 138 32 55 158 255 
1956 118 132 185 177 425 635 805 635 183 184 168 174 318 
1957 171 177 197 194 475 645 840 650 194 100 71 165 323 
1958 102 132 220 258 505 705 800 635 176 106 141 166 329 
1959 75 129 241 238 465 660 725 615 155 131 109 148 308 
1960 35 54 94 131 385 465 630 505 129 47 82 136 224 
1961 117 144 192 174 425 660 820 635 197 107 63 158 308 
1962 137 213 377 465 1080 1100 1005 780 325 280 240 195 516 
1963 103 156 195 183 455 575 840 680 173 126 38 150 306 
1964 113 133 223 261 550 605 855 665 197 144 93 168 334 
1965 89 129 182 171 945 840 770 640 163 83 63 157 352 
1966 50 122 172 192 725 625 890 660 199 103 76 130 329 
1967 133 153 188 226 490 685 760 640 211 193 201 164 337 
1968 117 135 193 191 495 700 825 685 348 209 247 174 360 
1969 119 192 183 206 475 630 760 640 172 209 146 182 326 
1970 142 186 209 270 995 845 965 785 197 284 221 215 443 
1971 106 137 153 210 575 780 785 588 253 178 160 145 339 
1972 132 134 180 232 510 575 785 615 164 100 201 173 317 
1973 77 52 92 372 660 1070 820 650 168 162 141 160 368 
1974 82 128 191 183 1030 1005 790 655 216 223 276 161 411 
1975 94 49 62 102 395 555 730 605 130 100 91 154 255 
1976 114 132 193 235 855 950 845 675 178 131 194 186 391 
1977 92 126 229 255 535 735 860 675 211 177 315 147 363 
1978 117 134 189 183 830 775 825 650 195 156 62 295 367 
1979 121 134 250 241 745 885 920 700 210 153 131 172 388 
1980 117 200 257 483 1145 1020 1020 765 332 270 212 210 502 
1981 178 182 280 490 1120 1075 1095 825 368 332 262 257 539 
1982 173 177 201 372 770 670 885 705 248 237 201 197 403 
1983 40 110 208 390 850 740 870 670 202 221 283 179 397 
1984 180 132 223 331 730 725 845 655 191 119 85 161 365 
1985 145 139 232 196 600 690 875 665 217 171 172 171 356 
1986 127 134 168 171 440 625 900 685 210 173 135 168 328 
1987 110 132 184 294 795 1045 855 655 192 143 115 149 389 
1988 90 95 220 229 610 630 775 595 143 94 22 167 306 
1989 110 136 196 346 685 645 875 680 204 200 154 164 366 
1990 112 133 184 270 540 545 740 650 160 98 143 156 311 
1991 120 122 185 302 575 640 820 620 167 154 226 222 346 
1992 114 135 188 276 505 755 785 655 190 165 114 172 338 
1993 110 119 128 319 635 610 840 660 178 184 86 165 336 
1994 101 162 187 178 425 505 825 670 202 149 48 150 300 
1995 109 128 171 134 750 795 790 610 148 67 88 174 330 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 
Ƚɨɞ I II  III  IV  V VI  VII VIII IX  X XI  XII ̅ࡽʒʝʓ 
1996 108 135 194 194 690 705 790 740 222 121 140 148 349 
1997 165 171 206 261 850 805 765 670 240 261 127 211 394 
1998 157 141 198 322 605 670 870 750 259 221 271 175 386 
1999 117 168 247 261 485 580 885 710 226 174 161 165 348 
1996 108 135 194 194 690 705 790 740 222 121 140 148 349 

 
Ɍɚɛɥɢɰɚ Ⱥ.2 - Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɟɝɨɞɨɜɵɯ, 
ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ ɪɚɫɯɨɞɨɜ. 

m P,% Qɝɨɞ, ɦ3/ɫ Ƚɨɞɵ Qɩɨɥɨɜ, ɦ3/ɫ Ƚɨɞɵ Qɦɟɠɟɧ, ɦ3/ɫ Ƚɨɞɵ 
1 2 539 1981 1029 1981 293 1981 
2 4 516 1962 991 1962 279 1962 
3 6 502 1980 988 1980 260 1980 
4 8 443 1970 898 1970 225 1982 
5 10 411 1974 870 1974 218 1998 
6 12 403 1982 838 1987 215 1970 
7 14 397 1983 831 1976 205 1997 
8 16 394 1997 813 1979 204 1983 
9 18 391 1976 800 1973 202 1968 
10 20 389 1987 799 1965 194 1977 
11 22 388 1979 783 1983 190 1999 
12 24 386 1998 773 1997 189 1989 
13 25 368 1973 770 1978 187 1991 
14 27 367 1978 758 1982 183 1967 
15 29 366 1989 739 1984 182 1974 
16 31 365 1984 736 1995 180 1985 
17 33 363 1977 731 1996 178 1984 
18 35 360 1968 725 1966 176 1979 
19 37 356 1985 724 1951 176 1969 
20 39 352 1965 724 1998 170 1976 
21 41 349 1996 721 1989 169 1992 
22 43 348 1999 708 1985 169 1953 
23 45 347 1953 705 1953 168 1971 
24 47 346 1991 701 1977 166 1964 
25 49 339 1971 686 1993 166 1978 
26 51 338 1951 682 1971 165 1956 
27 53 338 1992 676 1968 165 1987 
28 55 337 1967 675 1992 164 1972 
29 57 336 1993 674 1952 162 1958 
30 59 334 1964 669 1964 161 1993 
31 61 330 1995 665 1999 161 1986 
32 63 329 1952 664 1991 159 1957 
33 65 329 1958 663 1986 158 1996 
34 67 329 1966 661 1958 157 1990 
35 69 328 1986 653 1957 156 1952 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.2 

m P,% Qɝɨɞ, ɦ3/ɫ Ƚɨɞɵ Qɩɨɥɨɜ, ɦ3/ɫ Ƚɨɞɵ Qɦɟɠɟɧ, ɦ3/ɫ Ƚɨɞɵ 
30 59 334 1964 669 1964 161 1993 
31 61 330 1995 665 1999 161 1986 
32 63 329 1952 664 1991 159 1957 
33 65 329 1958 663 1986 158 1996 
34 67 329 1966 661 1958 157 1990 
35 69 328 1986 653 1957 156 1952 
36 71 326 1969 653 1988 153 1959 
37 73 323 1957 644 1967 153 1973 
38 75 318 1956 638 1963 147 1994 
39 76 317 1972 635 1961 145 1951 
40 78 311 1990 626 1969 144 1961 
41 80 308 1961 625 1956 140 1963 
42 82 308 1959 621 1972 132 1988 
43 84 306 1963 619 1990 132 1950 
44 86 306 1988 616 1959 130 1966 
45 88 300 1994 606 1994 129 1965 
46 90 287 1950 598 1950 127 1995 
47 92 255 1955 598 1955 98 1975 
48 94 255 1975 571 1975 88 1960 
49 96 239 1954 554 1954 84 1955 
50 98 224 1960 496 1960 82 1954 

 
Ɍɚɛɥɢɰɚ Ⱥ.3 - Ɋɚɫɱɟɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɂɄɇ 

Ʌɟɬɧɢɣ ɩɟɪɢɨɞ Ɂɢɦɧɢɣ ɩɟɪɢɨɞ 

t 
Pɪɚɧɠ, 

Ɇȼɬ ∆Ɋ ∆ɗ 
Ɋɤ-
ɬɚ 

ɗɤ-
ɬɚ t 

Pɪɚɧɠ, 
Ɇȼɬ ∆Ɋ ∆ɗ 

Ɋ ɤ- 
ɬɚ 

ɗ ɤ- 
ɬɚ 

1 1249 2 0,002 2 0,002 1 1495 11 0,011 11 0,011 
2 1247 5 0,010 7 0,011 2 1483 3 0,006 14 0,017 
3 1242 2 0,007 9 0,019 3 1480 37 0,111 51 0,128 
4 1240 2 0,008 11 0,027 4 1443 0 0,002 52 0,130 
5 1238 6 0,029 17 0,056 5 1443 2 0,010 54 0,140 
6 1232 4 0,026 21 0,082 6 1441 6 0,038 60 0,178 
7 1228 9 0,064 30 0,146 7 1435 7 0,048 67 0,226 
8 1219 1 0,007 31 0,153 8 1428 5 0,042 72 0,268 
9 1218 12 0,105 43 0,258 9 1422 0 0,003 72 0,271 
10 1206 17 0,174 60 0,432 10 1422 8 0,085 81 0,355 
11 1189 6 0,068 67 0,500 11 1414 10 0,109 91 0,465 
12 1182 4 0,049 71 0,549 12 1404 4 0,044 94 0,509 
13 1178 52 0,679 123 1,229 13 1400 18 0,238 113 0,747 
14 1126 40 0,566 163 1,794 14 1382 28 0,394 141 1,141 
15 1086 52 0,784 216 2,578 15 1354 47 0,708 188 1,849 
16 1033 32 0,514 248 3,092 16 1306 22 0,355 210 2,204 
17 1001 59 1,000 307 4,092 17 1284 89 1,506 299 3,710 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.3 

Ʌɟɬɧɢɣ ɩɟɪɢɨɞ Ɂɢɦɧɢɣ ɩɟɪɢɨɞ 

t 
Pɪɚɧ, 
Ɇȼɬ ∆Ɋ ∆ɗ 

Ɋɤ-
ɬɚ 

ɗ ɤ-
ɬɚ t 

Pɪɚɧɠ, 
Ɇȼɬ ∆Ɋ ∆ɗ 

Ɋ ɤ- 
ɬɚ 

ɗ ɤ- 
ɬɚ 

18 942 39 0,699 345 4,791 18 1196 21 0,385 320 4,095 
19 904 31 0,598 377 5,388 19 1174 35 0,660 355 4,755 
20 872 1 0,028 378 5,416 20 1140 27 0,531 382 5,286 
21 871 25 0,522 403 5,939 21 1113 7 0,140 388 5,426 
22 846 18 0,403 421 6,342 22 1106 8 0,175 396 5,602 
23 828 5 0,108 426 6,449 23 1098 0 0,009 397 5,611 
24 823 823 19,751 1249 26,200 24 1098 109

8 
26,35

0 
149
5 

31,96
1  

Ɍɚɛɥɢɰɚ Ⱥ.4 - Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɛɴɟɦɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
V, ˍˏ𝟑 0,0 0,7 1,7 2,0 3,2 5,3 6,8 8,1 9,1 10,5 12,2 13,5 ࢆʑʐ, ɦ 387,8 397,8 405,8 407,1 410,9 415,7 419,2 422,1 424,2 426,6 430,0 432,4 

 
Ɍɚɛɥɢɰɚ Ⱥ.5 - Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɪɚɫɯɨɞɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ZɇȻ, ɦ 387,0 388,0 389,3 390,0 390,6 391,1 391,6 392,2 393,0 394,0 394,8 395,6 

QɅ, 
ɦ3/ɫ 

0,0 34,0 101,0 158,0 225,0 312,0 421,0 552,0 725,0 930,2 1100,0 1240,
0 

QɁ, 
ɦ3/ɫ 

0,0 27,2 80,8 126,4 180,0 249,6 336,8 441,6 580,0 744,2 880,0 992,0 

 
Ɍɚɛɥɢɰɚ Ⱥ.6 - Ɋɟɠɢɦ ɪɚɛɨɬɵ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ȼɏɄ 

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

Qɛɵɬ 90%, ˏ𝟑/˔ 87 105 125 162 535 685 690 480 205 128 125 115 
Qɜɯɤ, ˏ𝟑/˔ 191 191 191 191 191 191 191 191 191 191 191 191 𝟑ˏ ,ˇˈˎࡽ 1 1 1 1 1 1 1 1 1 1 1 1 ˔/𝟑ˏ , ˒˔ˋࡽ/  ̝ ˏ , ˄˞˓ࡽ 3 3 3 3 3 3 3 3 3 3 3 3 ˔/𝟑ˏ  ,˓˕˟ˎˋ˗ࡽ 6 0 0 0 0 0 0 12- 12- 6 6 6 𝟑/˔ 0 0 0 0 0 0 0 9 9 0 0 0 ∑ ˏ ,˟˓ˈ˕ˑ˒ࡽ ˏ ,.˕˞˄.ˎˑ˒ࡽ 10 4 4 13 13 4 4 8- 8- 10 10 10 ˔/𝟑 ,˄˅ࢆ 105 121 124 192 467 686 681 543 170 115 95 77 ˔/𝟑 ,˄ːࢆ 427 427 427 427 427 427 427 427 427 427 427 427 ˏ ˏ 389 390 390 390 392 393 393 392 390 390 390 390 ʜ˒ˑˎ, ˏ 37 37 37 36 34 34 34 35 36 37 37 37 𝑵˄˞˕, ʛʑ˕ 25 31 37 55 165 202 204 143 61 40 39 34 𝑵˅˘ˍ, ʛʑ˕ 60 60 60 61 61 61 61 61 61 61 60 60 𝑵˅ˑˇˑ˕ − 𝑵˅˘ˍ, Ɇȼɬ -35 -29 -23 -6 104 142 143 82 0 -21 -21 -26 

 



 

 

ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 

Ɍɚɛɥɢɰɚ Ȼ.1 - Ɋɚɫɱɟɬ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɑɢɪɤɚɬɫɤɨɣ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
Ɇɟɫɹɰɵ Qɩɨɥ Qɜɨɞɯ Qɜɯɤ Qɝɷɫ QɇȻ Vɧɚɱ  dV Vɤɨɧ ZȼȻ (ɧɚɱ) Z ȼȻ (ɤɨɧ) Z ȼȻ (ɫɪ) ZɇȻ Hɝɷɫ Nɝɷɫ Nɝɚɪ 
Ɉɤɬɹɛɪɶ 124 139 191 263 266 10,71 0,36 10,34 427,00 426,33 426,67 391,22 35,45 80 80 
ɇɨɹɛɪɶ 121 258 191 379 382 10,34 0,69 9,65 426,33 425,10 425,71 391,87 33,85 110 110 
Ⱦɟɤɚɛɪɶ 105 311 191 416 419 9,65 0,83 8,82 425,10 423,59 424,34 392,07 32,27 115 115 
əɧɜɚɪɶ 77 363 191 440 443 8,82 0,88 7,94 423,59 421,85 422,72 392,21 30,50 115 115 

Ɏɟɜɪɚɥɶ 95 356 191 451 454 7,94 0,95 6,99 421,85 419,71 420,78 392,27 28,51 110 110 
Ɇɚɪɬ 115 227 191 342 345 6,99 0,59 6,40 419,71 418,29 419,00 391,66 27,34 80 80 

Ⱥɩɪɟɥɶ 170 18 191 188 191 6,40 0,05 6,35 418,29 418,17 418,23 390,34 27,89 45 ȼɏɄ 
Ɇɚɣ 543 -355 191 188 191 6,35 -0,92 7,27 418,17 420,37 419,27 390,34 28,93 47 ȼɏɄ 

ɂɸɧɶ 681 -493 191 188 191 7,27 -1,32 8,59 420,37 423,16 421,76 390,34 31,43 51 ȼɏɄ 
ɂɸɥɶ 686 -498 191 188 191 8,59 -1,33 9,92 423,16 425,58 424,37 390,34 34,03 55 ȼɏɄ 

Ⱥɜɝɭɫɬ 467 -288 191 179 191 9,92 -0,75 10,67 425,58 426,94 426,26 390,34 35,92 55 ȼɏɄ 
ɋɟɧɬɹɛɪɶ 192 -13 191 179 191 10,67 -0,03 10,71 426,94 427,00 426,97 390,34 36,63 56 ȼɏɄ 
ɇɨɹɛɪɶ 121 258 191 379 382 10,34 0,69 9,65 426,33 425,10 425,71 391,87 33,85 110 110 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

 
Ɋɢɫɭɧɨɤ Ȼ.2 - Ɂɨɧɚ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ Ⱦɟɤɚɛɪɟ 

 
 

152 



 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

 
Ɋɢɫɭɧɨɤ Ȼ.3 - Ɂɨɧɚ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɂɸɧɟ 

 
 

153



 

154 

Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.4 - ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

Ɇɟɫɹɰɵ Nɝɚɪ ɗɫɭɬ.ɝɚɪ Nɛɚɡ ɗɛɚɡ Nɩɢɤ ɗɩɢɤ Nɪɚɛ 
əɧɜɚɪɶ 115 2,77 26 0,615 118 2,156 144 

Ɏɟɜɪɚɥɶ 110 2,65 24 0,575 117 2,076 141 
Ɇɚɪɬ 80 1,93 23 0,551 110 1,380 133 

Ⱥɩɪɟɥɶ 45 1,08 23 0,563 105 0,520 128 
Ɇɚɣ 47 1,12 24 0,584 100 0,539 124 

ɂɸɧɶ 51 1,22 26 0,634 75 0,586 101 
ɂɸɥɶ 55 1,32 29 0,686 85 0,634 114 

Ⱥɜɝɭɫɬ 55 1,33 30 0,725 105 0,603 135 
ɋɟɧɬɹɛɪɶ 56 1,35 31 0,739 110 0,615 141 
Ɉɤɬɹɛɪɶ 80 1,93 30 0,715 105 1,212 135 
ɇɨɹɛɪɶ 110 2,65 28 0,683 115 2,076 143 
Ⱦɟɤɚɛɪɶ 115 2,77 27 0,651 117 2,156 144 

 

Ɍɚɛɥɢɰɚ Ȼ.5 - Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

 

Ɇɟɫɹɰɵ 
ɗɧɟɪɝɨɫɢɫɬɟɦɚ ɋɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ Ɍɗɐ 

Pmax Nɧ.ɪ Nɚ.ɪ Nɪɚɛ.max Nɧ.ɪ Nɪɟɦ Nɪɚɛ.max Nɧ.ɪ Nɪɟɦ Nɪɚɛ.max Nɚ.ɪ Nɪɟɦ 
əɧɜɚɪɶ 1491 22 119 358 16 0 144 6 0 989 119 0 

Ɏɟɜɪɚɥɶ 1459 22 117 331 15 0 141 7 0 987 117 0 
Ɇɚɪɬ 1404 21 112 298 15 0 133 6 0 973 112 0 

Ⱥɩɪɟɥɶ 1340 20 107 298 14 0 128 6 0 913 107 87 
Ɇɚɣ 1285 19 103 269 13 0 124 6 0 892 103 147 

ɂɸɧɶ 1253 19 100 239 13 0 101 6 0 913 100 182 
ɂɸɥɶ 1253 19 100 239 13 0 114 6 0 901 100 182 

Ⱥɜɝɭɫɬ 1285 19 103 269 13 0 135 6 0 881 103 147 
ɋɟɧɬɹɛɪɶ 1340 20 107 298 14 0 141 6 24 901 107 87 
Ɉɤɬɹɛɪɶ 1404 21 112 298 15 60 135 7 0 971 112 0 
ɇɨɹɛɪɶ 1459 22 117 328 15 0 143 7 0 987 117 0 
Ⱦɟɤɚɛɪɶ 1491 22 119 358 16 0 144 6 0 989 119 0 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

 
Ɋɢɫɭɧɨɤ ȼ.1 – Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɦɨɞɟɥɶɧɵɯ ɪɟɚɤɬɢɜɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ 
 

 
 

Ɋɢɫɭɧɨɤ ȼ.2 - Ɂɨɧɚ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ ɉɅ40ɚ-ȼ-355 
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  ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 

 
Ɋɢɫɭɧɨɤ ȼ.3 - Ɂɨɧɚ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ ɉɅ40ɚ-ȼ-400 

 
Ɋɢɫɭɧɨɤ ȼ.4 - Ɂɨɧɚ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ ɉɅ40ɚ-ȼ-450 
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   ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 

 
Ɋɢɫɭɧɨɤ ȼ.5 - Ɂɨɧɚ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ ɉɅ40ɚ-ȼ-500 

 
Ɋɢɫɭɧɨɤ ȼ.6 - Ɂɨɧɚ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ ɉɅ40ɚ-ȼ-560 

 

 

 



 

158 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 

 

Ɋɢɫɭɧɨɤ ȼ.7 - Ɂɨɧɚ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ ɉɅ40ɚ-ȼ-425 

Ɍɚɛɥɢɰɚ ȼ.8 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

ɗɥɟɦɟɧɬ ɝɟɧɟɪɚɬɨɪɚ ɩɚɪɚɦɟɬɪɵ ɡɚɜɢɫɢɦɨɫɬɶ ɡɧɚɱɟɧɢɟ, ɦ 

ɋɬɚɬɨɪ 
ɜɵɫɨɬɚ ɤɨɪɩɭɫɚ hɫɬ (ɨɬ1,7 ɞɨ 1,9)la 1,44 

ɞɢɚɦɟɬɪ ɤɨɪɩɭɫɚ Dɫɬ (1,05+0,0017*n0)Di 7,48 
ɞɢɚɦɟɬɪ ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ Dɚ Di+(ɨɬ 0,5 ɞɨ 0,9) 6,47 

ȼɟɪɯɧɹɹ ɤɪɟɫɬɨɜɢɧɚ 
ɜɵɫɨɬɚ hɜ.ɤ (ɨɬ 0,1 ɞɨ 0,12)Di 0,62 

ɞɢɚɦɟɬɪ ɥɭɱɟɣ Dɜ.ɤ Dɫɬ 7,48 

ɉɨɞɩɹɬɧɢɤ 
ɜɵɫɨɬɚ hɩ (ɨɬ 0,15 ɞɨ 0,2)Di 0,96 

ɞɢɚɦɟɬɪ ɤɨɠɭɯɚ Dɩ (ɨɬ 0,4 ɞɨ 0,5)Di 2,55 

ɇɢɠɧɹɹ ɤɪɟɫɬɨɜɢɧɚ 
ɜɵɫɨɬɚ hɧ.ɤ (ɨɬ 0,25 ɞɨ 0,30)Dɲ 0,8 

ɞɢɚɦɟɬɪ ɥɭɱɟɣ Dɧ.ɤ Dɲ+0,4 6,50 
ɇɚɞɫɬɪɨɣɤɚ ɜɵɫɨɬɚ h0 ɨɬ 0,3ɞɨ 0,5 0,40 

Ʉɪɚɬɟɪ 
ɞɢɚɦɟɬɪ Dɤɪ (ɨɬ 1,4 ɞɨ 1,5) Di 8,22 

ɦɢɧɢɦɚɥɶɧɚɹ ɲɢɪɢɧɚ ɩɨɞɯɨɞɚ b ɨɬ 0,4 ɞɨ 0,5 0,45 
ɂɫɩɨɥɧɟɧɢɟ ɡɨɧɬɢɱɧɵɣ 
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Ɋɢɫɭɧɨɤ ȼ.9 - ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɦɨɞɟɥɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ40ɚ-ȼ 
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Ɋɢɫɭɧɨɤ ȼ.10 - ɑɟɪɬёɠ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 
 

Ɇɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 
 

Ɍɚɛɥɢɰɚ Ƚ.1 - Ʉɚɪɬɚ ɭɫɬɚɜɨɤ Ɇɉ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɬɧɨɫɢɬɟɥɶ 
ɧɵɟ ɟɞɢɧɢɰɵ 

ɂɦɟɧɨɜɚɧɧɵɟ 
ɟɞɢɧɢɰɵ 

Ⱦɢɮ. ɡɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ.ʝ Ͳ,͵͹ ∙  ሺଶሻ 1,53 Ⱥܫ̂

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 

0,5 - 

ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ 
ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ Ͳ,͹Ͷ ∙  ሺଶሻ 3,03 Ⱥܫ̂

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙ ʝʡʠ ͸,Ͳܫ ሺଶሻ 6,15 Ⱥܫ̂ ∙  ሺଶሻ 24,58 Ⱥܫ̂

ɁɁȽ 
ܷ଴ 

ଵ ܷ଴ଵீݐ  - 5 ȼ ݐଶ ܷ଴ீ - 10 ȼ ܷ଴ଷ 
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ, ܭʡ 
1,5 - 

Ɂɉɇ ܷ > 

2 ɫɬɭɩ. ܷ஼ʟଶ ͳ,Ͷ ∙ ܷːˑˏ.ˆ 140 ȼ 

1 ɫɬɭɩ. ܷ஼ʟଵ ͳ,ʹ ∙ ܷːˑˏ.ˆ 120 ȼ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ሺଶሻ 0,29 Ⱥܫ̂

ɉɈ ܫଶʞʢʠʙ Ͳ,ͳʹ ∙  ሺଶሻ 0,49 Ⱥܫ̂

ɌɈ I ܫଶʠ.ʖ. Ͳ,ͷͷ ∙  ሺଶሻ 2,26 Ⱥܫ̂

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ ܫଵʠʗʒʜ ͳ,Ͳ͹ ∙  ሺଶሻ 4,39 Ⱥܫ̂

ɉɈ ܫଵʞʢʠʙ ͳ,ͳ ∙  ሺଶሻ 4,52 Ⱥܫ̂

ɌɈ ܫଵʡʝ ͳ,ʹʹ ∙  ሺଶሻ 5,02Ⱥܫ̂

ȾɁ ܼ < 

1 ɫɬɭɩ. ܼଵ Ͳ,Ͳͺ͹ ∙ ܼː˃ˆ˓ 1,26 Ɉɦ ܼ˔ˏଵ Ͳ,ʹͲ ∙ ܼூ 0,25 Ɉɦ 

2 ɫɬɭɩ. ܼଶ Ͳ,Ͷ ∙ ܼː˃ˆ˓ 5,66 Ɉɦ ܼ˔ˏଶ Ͳ,ʹͲ ∙ ܼଶ 1,13 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  

ɋɈ ܫʟ.ʠʗʒʜ ͳ,Ͳ͹ ∙ ܫ˓ .ːˑˏሺଶሻ  0,92 Ⱥ 

ɉɈ ܫʟ.ʞʢʠʙ ͳ,ʹͳ ∙ ܫ˓ .ːˑˏሺଶሻ  1,04 Ⱥ 

ɌɈ ܫʟ.ʡʝ ʹ,ʹ͵ ∙ ܫ˓ .ːˑˏሺଶሻ  1,92 Ⱥ 

Ɂɚɳɢɬɚ Ɍȼ 
I>>Ɍȼ ɌɈ ܫʡʝ  ʹͷ,ͶͶ ∙ ܫ̞ .ːˑˏሺଶሻ  29,26 Ⱥ 

I>Ɍȼ ɆɌɁ ܫʛʡʖ  ʹ,ͺͳ ∙ ܫ̞ .ːˑˏሺଶሻ  3,23 Ⱥ 
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Ɍɚɛɥɢɰɚ Ƚ.2 - Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ 
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Н̛̥̌е̦о̛̦̏̌е О̍о̸̦̌̚е̛̦е 
 

Д̴̛. ̌̚щ̛т̌ 

п̬одол̦̽̌я 
   + + + + ܩ∆ܫ

 

ʯʯʧ 

ܷ଴ 

 ଵݐ
     + 

    + + + ଶݐ 
 ܷ଴ଷ ݐ + + +    
 

ʯПʻ ܷ > 

Ϯ ̭тупе̦̽ݐଶ + +     
 

ϭ ̭тупе̦̽ݐଵ + +     
 

ʯ̌щ̛т̌ о̬̍̌т̦о̜ 
по̭ледо̏̌тел̦̽о̭т̛ от 
̦е̛̭̥̥ет̛̬ч̵̦̼ к.̚. ̛ 

пе̬е̬̐у̚ок 

 ଶܫ

СО      +  

ʰО + +      

ТО I 
     ଵݐ

 
      + + ଷݐ   +     ଶݐ + 

ʯ̌щ̛т̌ от 
̛̭̥̥ет̛̬ч̵̦̼ к.̚. ̛ 

пе̬е̬̐у̚ок 

 ଵܫ

СО      +  

ʰО + +      

ТО 

     ଵݐ
 

      + + ଷݐ   +     ଶݐ + 

Дʯ ܼ < 

ϭ ̭тупе̦̽ 
     + + + ଶݐ   +     ଵݐ

Ϯ ̭тупе̦̽ 

     ଵݐ
 

      + + ଷݐ   +     ଶݐ + 

ʯ̌щ̛т̌ ̬ото̬̌ от 
пе̬е̬̐у̚к̛ 

 рܫ

СО      +  

ʰО + +      

ТО + +      

ʯ̌щ̛т̌ Тʦ 
I>>Тʦ ТО + +      

I>Тʦ ʺТʯ + +      
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ƚ 
 

 
Ɋɢɫɭɧɨɤ Ƚ.3 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ
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ɉɊɂɅɈɀȿɇɂȿ Ⱦ 
 

Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 

 
 

Ɋɢɫɭɧɨɤ Ⱦ.1 - Ɋɚɣɨɧ ɫɬɜɨɪɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

 
Ɋɢɫɭɧɨɤ Ⱦ.2 - ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɩɨ ɫɬɜɨɪɭ 
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