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ɋɨɤɪɚɳɟɧɧɵɣ ɩɚɫɩɨɪɬ Ⱥɥɞɚɧɫɤɨɣ Ƚɗɋ 
 
1. ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɤɢ………………………………….........................…Ⱥɥɞɚɧ; 
2. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ……………...…………..Ɋɟɫɩɭɛɥɢɤɚ ɋɚɯɚ (əɤɭɬɢɹ); 
3. Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ……………………...........…………..….Ƚɗɋ; 
4. ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 
ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ……………………………………………….……2734 ɦ3/ɫ; 
ɛ) ɜɫɟɯ ɬɭɪɛɢɧ……………………………………………………………5589 ɦ3/ɫ; 
ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ: 0,01%...........................................21322 ɦ3/ɫ; 

0,1%...........................................18621 ɦ3/ɫ; 
ɝ) ɦɢɧɢɦɚɥɶɧɵɣ……………………………………………………………..750 ɦ3/ɫ; 
5. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ…………………………………………...ɝɨɞɨɜɨɣ; 
ɛ) ɨɬɦɟɬɤɚ: ɇɉɍ………………………………………………………………..180 ɦ; 

Ɏɉɍ….…………………………………………….……….…...182,5 ɦ; 
ɍɆɈ………………………………………………...….……....175,33 ɦ; 

ɜ) ɨɛɴɟɦɵ: ɩɨɥɧɵɣ………….……………………………………………..59,66 ɤɦ3; 
ɩɨɥɟɡɧɵɣ………………………………………………………19,85 ɤɦ3; 

6. ɇɚɩɨɪɵ Ƚɗɋ: 
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ………………………………………………………………24,9 ɦ; 
ɛ) ɪɚɫɱɟɬɧɵɣ………………………………………………………………….18,98 ɦ; 
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ……………………………………………………………...16,07 ɦ; 
ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ:  
ɭɫɬɚɧɨɜɥɟɧɧɚɹ………………………………………………………………900 Ɇȼɬ; 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ……………………………………………………………775 Ɇȼɬ; 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ  ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ……………………....4,23 ɦɥɪɞ. ɤȼɬ∙ɱ; 
ɜ) ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ…………….……4700 ɱ; 
7. Ɂɞɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ………………………………………………………………..ɪɭɫɥɨɜɨɟ; 
ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ………………………………………………………….………..9; 
ɜ) ɝɪɭɧɬ ɜ ɨɫɧɨɜɚɧɢɢ………………………………………………..………...ɝɪɚɧɢɬ; 
ɝ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ……………………………..ɛɟɬɨɧɧɚɹ ɬɪɚɩɟɰɟɢɞɚɥɶɧɚɹ; 
ɞ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ……………………………………………...ɢɡɨɝɧɭɬɚɹ; 
ɟ) ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɚɝɪɟɝɚɬɨɜ………………………………….…...32,85 ɦ; 
8. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧɵ……………………………………………………...ɉɅ30ɚ–ȼ–900; 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ…………………………………………….ɋȼ-1500/170-96 ɍɏɅ4 
ɜ) ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ……………………………………….117,65 ɆȼȺ; 
ɝ) ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ…………………………………………100 Ɇȼɬ; 
ɞ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ…………………………………………………...62,5 ɨɛ/ɦɢɧ; 
ɟ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ…………………………………ɌȾɐ–250000/500 ɍɏɅ1; 
ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ: 
ɚ) ɬɢɩ……………………………………………………………....ɞɨɧɧɵɣ ɜɨɞɨɫɥɢɜ; 
ɛ) ɱɢɫɥɨ ɢ ɲɢɪɢɧɚ ɩɪɨɥɟɬɨɜ………………………………..12 ɨɬɜɟɪɫɬɢɣ ɩɨ 16 ɦ; 
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ɜ) ɨɛɳɚɹ ɞɥɢɧɚ………………………………………………………………..176 ɦ; 
ɝ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ……………………………………...………………35,05 ɦ; 
ɞ) ɬɢɩ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ………………………………………………...…...ɩɥɨɫɤɢɣ; 
9. Ȼɟɬɨɧɧɚɹ ɢ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ (ɨɛɳɚɹ ɞɥɢɧɚ/ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ): 
ɚ) ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ………………..………………………………….220,1 ɦ/ 31,6 ɦ; 
ɛ) ɝɪɭɧɬɨɜɚɹ ɡɟɦɥɹɧɚɹ ɧɚɫɵɩɧɚɹ……………………………………702 ɦ/ 35,05 ɦ; 
11. Ɍɟɯɧɢɤɨ–ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɭɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ…………………………...………………....1100 ɞɨɥɥ/ɤȼɬ; 
ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ………………………………..…………..1,6 ɪɭɛ/ɤȼɬ∙ɱ; 
ɜ) ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ……………………………………………………106 ɦɟɫɹɰɟɜ. 
 
 
  



9 

1 Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɭɫɥɨɜɢɢ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 

 
Ⱥɥɞɚɧ – ɪɟɤɚ, ɩɪɨɬɟɤɚɸɳɚɹ ɜ Ɋɟɫɩɭɛɥɢɤɟ ɋɚɯɚ (əɤɭɬɢɹ). əɜɥɹɟɬɫɹ ɩɪɚɜɵɦ 

ɢ ɤɪɭɩɧɟɣɲɢɦ ɩɪɢɬɨɤɨɦ ɪɟɤɢ Ʌɟɧɚ. ɋɚɦɚɹ ɦɧɨɝɨɜɨɞɧɚɹ ɪɟɤɚ-ɩɪɢɬɨɤ ɜ Ɋɨɫɫɢɢ ɢ 
ɲɟɫɬɚɹ ɩɨ ɨɛɴɟɦɭ ɫɬɨɤɚ ɫɪɟɞɢ ɜɫɟɯ ɪɨɫɫɢɣɫɤɢɯ ɪɟɤ. ɉɪɨɬɟɤɚɟɬ ɜ əɤɭɬɢɢ, 
ɜɨɞɨɫɛɨɪ ɬɚɤɠɟ ɜɤɥɸɱɚɟɬ ɫɟɜɟɪɨ-ɡɚɩɚɞɧɭɸ ɱɚɫɬɶ ɏɚɛɚɪɨɜɫɤɨɝɨ ɤɪɚɹ. Ȼɚɫɫɟɣɧ 
ɪɟɤɢ 729 ɬɵɫ. ɤɦ2, ɞɥɢɧɚ 2273 ɤɦ.  

 
1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ 

 
1.1.1 Ʉɥɢɦɚɬ ɪɚɣɨɧɚ 

 
Ʉɥɢɦɚɬ – ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ.  
ɋɚɦɵɣ ɯɨɥɨɞɧɵɣ ɦɟɫɹɰ – ɹɧɜɚɪɶ (ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ –40ºɋ), 

ɫɚɦɵɣ ɬёɩɥɵɣ – ɢɸɥɶ (ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ +19ºɋ). ɋɪɟɞɧɟɝɨɞɨɜɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ –8,9ºɋ. əɫɧɵɯ ɞɧɟɣ  ɜ ɝɨɞɭ – ɨɤɨɥɨ 40. 

Ȼɟɡɦɨɪɨɡɧɵɣ ɩɟɪɢɨɞ ɞɥɢɬɫɹ ɨɤɨɥɨ 5 ɦɟɫɹɰɟɜ. ɍɫɬɨɣɱɢɜɵɣ ɫɧɟɠɧɵɣ 
ɩɨɤɪɨɜ ɮɨɪɦɢɪɭɟɬɫɹ ɜ ɨɤɬɹɛɪɟ, ɫɯɨɞɢɬ ɜ ɦɚɟ (ɜ ɫɪɟɞɧɟɦ 190–200 ɞɧɟɣ ɜ ɝɨɞɭ). 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɫɧɟɝɚ ɤɨɥɟɛɥɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 34–86 ɫɦ. 

Ƚɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ – 360 ɦɦ. Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ 
ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ ɫɬɚɛɢɥɶɧɚ ɢ ɫɨɫɬɚɜɥɹɟɬ ɜ ɫɪɟɞɧɟɦ 70%. 

ɋɤɨɪɨɫɬɶ ɜɟɬɪɚ ɨɬ 0,6 ɞɨ 2,4 ɦ/ɫ, ɫɪɟɞɧɹɹ – 1,6 ɦ/ɫ. ȼ ɡɢɦɧɟɟ ɜɪɟɦɹ 
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɲɬɢɥɶ ɢɥɢ ɜɟɬɟɪ ɜ ɫɟɜɟɪɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ.  

 
1.1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ  
 
Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ Ⱥɥɞɚɧ ɡɚ ɩɟɪɢɨɞ 1935–1984 ɝɝ. 

ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɉɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1. 
Ɂɚɜɢɫɢɦɨɫɬɢ ɨɬɦɟɬɨɤ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɬ ɥɟɬɧɢɯ ɢ ɡɢɦɧɢɯ ɪɚɫɯɨɞɨɜ ɢ 

ɨɬɦɟɬɤɢ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɨɬ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɩɥɨɳɚɞɢ ɡɚɬɨɩɥɟɧɢɹ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.1, ɧɚ ɪɢɫɭɧɤɟ 1.1 ɢ 1.2. 

 
Ɍɚɛɥɢɰɚ 1.1 – Ɂɚɜɢɫɢɦɨɫɬɢ ɨɬɦɟɬɨɤ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɬ ɩɚɪɚɦɟɬɪɨɜ 
ɫɬɨɤɚ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɬɦɟɬɤɢ ɜɟɪɯɧɟɝɨ 
ɛɶɟɮɚ ɨɬ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɬɦɟɬɤɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɬ ɪɚɫɯɨɞɚ 
ɡɢɦɧɹɹ ɥɟɬɧɹɹ 

zȼȻ, ɦ V, ɤɦ3 zɇȻ, ɦ Qɡɢɦ, ɦ3/ɫ zɇȻ, ɦ Qɥɟɬ, ɦ3/ɫ 
154,0 0 154,0 0 154,0 0 
169,5 10 160,2 5000 159,1 5000 
175,4 20 164,6 10000 163,0 10000 
177,7 30 168,4 15000 166,2 15000 
178,9 40 171,9 20000 169,1 20000 
179,5 50 175,1 25000 171,9 25000 
180,0 60 178,1 30000 174,5 30000 
180,4 70 181,0 35000 177,0 35000 
180,7 80   179,3 40000 
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Ɋɢɫɭɧɨɤ 1.1 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɬɦɟɬɤɢ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɨɬ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 

 
Ɋɢɫɭɧɨɤ 1.2 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɬɦɟɬɤɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɬ ɪɚɫɯɨɞɚ 

 
1.1.3 ɂɧɠɟɧɟɪɧɨ–ɝɟɨɥɨɝɢɱɟɫɤɨɟ ɢɡɵɫɤɚɧɢɟ 
 
Ɇɟɫɬɨɩɨɥɨɠɟɧɢɟ ɫɬɜɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.3.  

 

 
Ɋɢɫɭɧɨɤ 1.3 – Ɇɟɫɬɨɩɨɥɨɠɟɧɢɟ ɫɬɜɨɪɚ Ⱥɥɞɚɧɫɤɨɣ Ƚɗɋ 

154

159

164

169

174

179

184

0 10 20 30 40 50 60 70 80

∇ȼȻ, ɦ

V, ɤɦ3

154

159

164

169

174

179

0 10000 20000 30000 40000

∇ɇȻ, ɦ

Q, ɦ3/ɫ

Ʌɟɬɨ
Ɂɢɦɚ



11 

ɉɨ ɞɚɧɧɵɦ ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ ɜ ɪɚɣɨɧɟ ɫɬɜɨɪɚ Ⱥɥɞɚɧɫɤɨɣ Ƚɗɋ ɧɟ 
ɨɛɧɚɪɭɠɟɧɨ ɡɨɧ ɤɨɧɬɚɤɬɚ ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɩɥɢɬ.  

ɇɚ ɪɢɫɭɧɤɟ 1.4 ɩɨɤɚɡɚɧ ɪɚɡɪɟɡ ɩɨ ɫɬɜɨɪɭ ɪɟɤɢ Ⱥɥɞɚɧ ɜ ɪɚɣɨɧɟ Ⱥɥɞɚɧɫɤɨɣ 
Ƚɗɋ. 

 

 
Ɋɢɫɭɧɨɤ 1.4 – Ɋɚɡɪɟɡ ɩɨ ɫɬɜɨɪɭ ɪɟɤɢ Ⱥɥɞɚɧ 

 
1.1.4 ɋɟɣɫɦɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 
ȼɟɪɨɹɬɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɜɨɡɦɨɠɧɨɟ ɩɪɟɜɵɲɟɧɢɟ ɫɟɣɫɦɢɱɟɫɤɨɣ 

ɚɤɬɢɜɧɨɫɬɶ ɜ ɛɚɥɥɚɯ ɲɤɚɥɵ MSK–64 ɡɚ 50 ɥɟɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ 9 ɛɚɥɥɨɜ. 
 
1.2 ɗɧɟɪɝɨɷɤɨɧɨɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ 

 
ɋɬɪɭɤɬɭɪɚ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɧɚɯɨɞɹɳɢɟɫɹ ɜ 

Ɉɗɋ ȼɨɫɬɨɤɚ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 1.2:  
 

Ɍɚɛɥɢɰɚ 1.2 – ɋɬɪɭɤɬɭɪɚ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɦɨɳɧɨɫɬɟɣ Ɉɗɋ ȼɨɫɬɨɤɚ 
Ɍɢɩ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ Ƚɗɋ Ɍɗɐ ɂɬɨɝɨ 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 4617,5 6647,2 11264,7 
Ⱦɨɥɹ ɨɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, % 41 59 100 

 
Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ Ɉɗɋ ȼɨɫɬɨɤɚ: 
 Ȼɭɪɟɣɫɤɚɹ Ƚɗɋ, ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ 2010 Ɇȼɬ, ɞɨɥɹ ɜɵɪɚɛɨɬɤɢ 

ɜ Ɉɗɋ ȼɨɫɬɨɤɚ ɪɚɜɧɚ 17,8%; 
 ɇɢɠɧɟɛɭɪɟɣɫɤɚɹ Ƚɗɋ, ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ 320 Ɇȼɬ, ɞɨɥɹ 

ɜɵɪɚɛɨɬɤɢ ɜ Ɉɗɋ ȼɨɫɬɨɤɚ ɪɚɜɧɚ 2,8%; 
 Ɂɟɣɫɤɚɹ Ƚɗɋ, ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ 1330 Ɇȼɬ, ɞɨɥɹ ɜɵɪɚɛɨɬɤɢ ɜ 

Ɉɗɋ ȼɨɫɬɨɤɚ ɪɚɜɧɚ 11,8%; 
 Ʉɚɫɤɚɞ ȼɢɥɸɣɫɤɢɯ Ƚɗɋ, ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ 680 Ɇȼɬ, ɞɨɥɹ 

ɜɵɪɚɛɨɬɤɢ ɜ Ɉɗɋ ȼɨɫɬɨɤɚ ɪɚɜɧɚ 6,0%; 
 ɋɜɟɬɥɢɧɫɤɚɹ Ƚɗɋ, ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ 277,5 Ɇȼɬ, ɞɨɥɹ 

ɜɵɪɚɛɨɬɤɢ ɜ Ɉɗɋ ȼɨɫɬɨɤɚ ɪɚɜɧɚ 2,4%; 
 
1.3 Ⱥɧɚɥɨɝ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 
 
ȼ ɤɚɱɟɫɬɜɟ «Ƚɗɋ–ɚɧɚɥɨɝɚ» ɞɥɹ Ⱥɥɞɚɧɫɤɨɣ Ƚɗɋ ɜ ɯɨɞɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɜɵɛɪɚɧɚ ɇɢɠɧɟ–Ȼɭɪɟɣɫɤɚɹ Ƚɗɋ ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɨɪɭɠɟɧɢɹ ɢ ɤɨɧɫɬɪɭɤɰɢɢ 
ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ.  
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2 ȼɨɞɧɨ–ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
2.1 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɜɨɞɵ 

 
2.1.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
 ɡɚɜɢɫɢɦɨɫɬɢ ɨɬɦɟɬɨɤ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɬ ɥɟɬɧɢɯ ɢ ɡɢɦɧɢɯ ɪɚɫɯɨɞɨɜ ɢ 

ɨɬɦɟɬɤɢ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɨɬ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɬɚɛɥɢɰɚ 1.1, ɪɢɫɭɧɨɤ 1.1 – 
1.2); 

 ɷɧɟɪɝɨɫɢɫɬɟɦɚ – Ɉɗɋ ȼɨɫɬɨɤɚ; 
 ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ: ݇ே = ͺ,ͺ; 
 ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɪɨɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ: ∆ℎ = Ͳ,ʹ; 
 ɧɨɪɦɚɥɶɧɵɣ ɩɨɞɩɨɪɧɵɣ ɭɪɨɜɟɧɶ Ⱥɥɞɚɧɫɤɨɣ Ƚɗɋ: ɇɉɍ = 180 ɦ; 
 ɪɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ Ⱥɥɞɚɧ ɡɚ ɩɟɪɢɨɞ 1935–1984 

ɝɝ. (ɉɪɢɥɨɠɟɧɢɟ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1); 
 ɫɭɬɨɱɧɵɟ ɢ ɝɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɨɤ (ɩɥɚɤɚɬ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ 

ɷɧɟɪɝɢɢ»); 
 ɬɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ (ɬɚɛɥɢɰɚ 2.1). 

 
Ɍɚɛɥɢɰɚ 2.1 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

Ɇɟɫɹɰ I II  III  IV  V VI VII VIII IX  X XI XII 
Ɍɪɟɛɨɜɚɧɢɹ ȼɏɄ, ɦ3/ɫ 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500 
ɋɚɧ. ɩɨɩɭɫɤ, ɦ3/ɫ 750 750 750 750 750 750 750 750 750 750 750 750 
Ɏɢɥɶɬɪɚɰɢɹ, ɦ3/ɫ 22 22 22 22 22 22 22 22 22 22 22 22 
ɂɫɩɚɪɟɧɢɟ, ɦ3/ɫ 3 2 2 2 43 103 41 25 22 11 5 4 
Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɟ, ɦ3/ɫ 37 33 20 4 –100 –64 0 0 0 7 26 37 

 
2.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ 

 
ɂɡ ɪɹɞɚ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ (ɉɪɢɥɨɠɟɧɢɟ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1) ɞɥɹ 

ɤɚɠɞɨɝɨ ɝɨɞɚ ɜɵɛɢɪɚɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ 
ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɨɩɪɟɞɟɥɹɟɦ ɦɨɞɭɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ: 

 ݇ = ொ೙೘𝑎ೣொ˔೘˓𝑎ೣ, (2.1) 

 
ɝɞɟ ܳ௡௠௔௫ – n–ɵɣ ɱɥɟɧ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ; ܳ˔௠˓௔௫ – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɦɧɨɝɨɥɟɬɧɟɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 
௏ܥ  = √∑ሺ௞−ଵሻమ௡ = √ଶ,ଷ଻ହ଴ = Ͳ,ʹʹ, (2.2) 

 
ɝɞɟ n – ɤɨɥɢɱɟɫɬɜɨ ɥɟɬ ɧɚɛɥɸɞɟɧɢɣ. 

ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɚɹ ɨɲɢɛɤɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɚɪɢɚɰɢɢ ɪɹɞɚ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 
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ʠ𝑉ߜ = ͳͲͲ ∙ √ ଵ+ଷ∙஼𝑉మଶ∙ሺ௡−ଵሻ = ͳͲͲ ∙ √ଵ+ଷ∙଴,ଶଶమଶ∙ሺହ଴−ଵሻ = ͳͲ,ͺ% . (2.3) 

 
Ɉɲɢɛɤɚ ɹɜɥɹɟɬɫɹ ɞɨɩɭɫɬɢɦɨɣ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɚɫɢɦɦɟɬɪɢɢ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɢ 

ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɚɹ ɨɲɢɛɤɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɚɫɢɦɦɟɬɪɢɢ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 

௦ܥ  = ∑ሺ௞−ଵሻయ஼𝑉య∙௡ = ଴,ଵଽ଴,ଶଶయ∙ହ଴ = Ͳ,͵͹. (2.4) 

஼𝑆ߜ  = ͳͲͲ ∙ √ల∙(భ+ల∙𝐶𝑉మ +ఱ∙𝐶𝑉ర )೙஼𝑆 = ͳͲͲ ∙ √ల∙(భ+ల∙బ,మమమ+ఱ∙బ,మమర)ఱబ଴,ଷ଻ = ͳͲ͹,͸%. (2.5) 

 
Ɉɲɢɛɤɚ ɧɟ ɹɜɥɹɟɬɫɹ ɞɨɩɭɫɬɢɦɨɣ, ɩɨɷɬɨɦɭ ɩɪɢɧɢɦɚɟɦ ܥ௦ = ʹ ∙ ௏ܥ = Ͳ,ͶͶ. 
Ɉɩɪɟɞɟɥɹɟɦ ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ ɩɨ [25]. Ⱦɥɹ ɷɬɨɝɨ ɫɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ 2.2. 
 

Ɍɚɛɥɢɰɚ 2.2 – Ʉɪɢɬɟɪɢɢ ɜɵɛɨɪɚ ɤɥɚɫɫɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 
Ʉɪɢɬɟɪɢɢ Ʉɥɚɫɫ 

Ƚɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ (ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ) H=26 ɦ III  
Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ (ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ) H=26 ɦ III  
Ƚɗɋ ɦɨɳɧɨɫɬɶɸ ɨɬ 300 ɞɨ 1000 Ɇȼɬ Nɭɫɬ.=900 Ɇȼɬ II  
ɑɢɫɥɨ ɩɪɨɠɢɜɚɸɳɢɯ ɥɸɞɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɫɬɪɚɞɚɬɶ ɨɬ ɚɜɚɪɢɢ (ɛɨɥɟɟ 3000 ɱɟɥ.): 3500 ɱɟɥ. I 

 
ɇɚɡɧɚɱɚɟɦ I ɤɥɚɫɫ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ (ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 

ɬɚɛɥɢɰɵ 2.1). ɉɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɧɚɡɧɚɱɢɬɶ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨɜɟɪɨɱɧɨɝɨ ɢ 
ɨɫɧɨɜɧɨɝɨ ɪɚɫɯɨɞɨɜ ɩɨ [26]. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɩɚɪɚɦɟɬɪɵ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɚɦ 2.6–2.8: 

ௌܯ  = ௏ܥ ∙ 𝜑, (2.6) 
 ݇ௌ = ௌܯ + ͳ, (2.7) 
 ܳௌ = ܳ˔௠˓௔௫ ∙ ݇ௌ. (2.8) 
 

Ɋɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3. 
 

Ɍɚɛɥɢɰɚ 2.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 
p,% φ MS kS QS, ɦ3/ɫ Ɋɚɫɯɨɞ 
0,01 4,7 1,023 2,023 21322 ɩɨɜɟɪɨɱɧɵɣ 
0,1 3,72 0,81 1,81 18621 ɨɫɧɨɜɧɨɣ 

 
2.1.3 Ʉɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 
 
Ⱦɥɹ ɜɨɞɧɨ–ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɪɚɫɱɟɬɧɵɟ 

ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ 50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ (ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ) ɢ 90% 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ (ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ). Ⱦɥɹ ɷɬɨɝɨ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɜ ɩɟɪɢɨɞ 
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ɩɨɥɨɜɨɞɶɹ ɩɨɩɚɞɚɸɬ ɦɟɫɹɰɵ, ɭ ɤɨɬɨɪɵɯ ɪɚɫɯɨɞɵ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɵ 
ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ ɪɚɫɯɨɞɭ. ɗɬɢ ɪɚɫɯɨɞɵ ɪɚɧɠɢɪɭɸɬɫɹ ɩɨ ɭɛɵɜɚɧɢɸ. Ⱦɚɥɟɟ ɤɪɢɜɵɟ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɪɨɹɬɫɹ ɩɨ ɷɦɩɢɪɢɱɟɫɤɨɣ ɮɨɪɦɭɥɟ: 

ሺ݉ሻ݌  = ௠௡+ଵ ∙ ͳͲͲ% (2.9) 
 
ɝɞɟ     p(m) – ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɫɬɨɤɚ; 

m – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɷɥɟɦɟɧɬɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ, ɪɚɧɠɢɪɨɜɚɧɧɚɹ ɩɨ 
ɭɛɵɜɚɧɢɸ 

ɉɨɫɬɪɨɢɦ ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɟɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ, 
ɪɚɫɯɨɞɨɜ ɜ ɩɨɥɨɜɨɞɶɟ ɢ ɪɚɫɯɨɞɨɜ ɜ ɦɟɠɟɧɶ (ɪɢɫɭɧɨɤ 2.1). 

 

 
Ɋɢɫɭɧɨɤ 2.1 – ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 

 
2.1.4 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 
ɉɪɨɚɧɚɥɢɡɢɪɭɟɦ ɷɦɩɢɪɢɱɟɫɤɭɸ ɤɪɢɜɭɸ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ 

ɫɪɟɞɧɟɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ. ɉɨɥɭɱɚɟɦ, ɱɬɨ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ (90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ) 
– ɷɬɨ 1964 ɝɨɞ (90%). ɋɪɟɞɧɟɜɨɞɧɨɦɭ ɝɨɞɭ (50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ) ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɞɜɚ ɡɧɚɱɟɧɢɹ: 1976 (49%) ɢ 1950 (51%) ɝɨɞɚ.. 

Ɋɚɫɫɦɨɬɪɢɦ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ: 
 ɞɥɹ 1976 ɝɨɞɚ: 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 
ʛܭ  = ொభవఱభொభవళల = ସଽ଴ସହଽ = ͳ,Ͳ͹, (2.10) 

ʞܭ  = ொభవయళொభవళల = ହ଼ଵ଴ହ଼ଷଶ = Ͳ,ͻͻ͸. (2.11) 

 
 ɞɥɹ 1950 ɝɨɞɚ: 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 
ʛܭ  = ொభవఴరொభవఱబ = ସ଼ସସଶ଺ = ͳ,ͳͶ, (2.12) 
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ʞܭ = ொభవఴరொభవఱబ = ହ଻ସ଴ହ଼ଶ଼ = Ͳ,ͻͺ. (2.13) 

 
ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɬɫɹ 1976 ɝɨɞ, ɬɚɤ ɤɚɤ 

ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɩɨɥɨɜɨɞɶɸ ɢ ɦɟɠɟɧɢ ɛɥɢɠɟ ɤ ɟɞɢɧɢɰɟ. 
Ɋɚɫɫɦɨɬɪɢɦ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ: 
 ɞɥɹ 1964 ɝɨɞɚ: 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 
ʛܭ  = ொభవరఱொభవలర = ଷହଵଷଶ଴ = ͳ,Ͳͻ͹, (2.14) 

ʞܭ  = ொభవరభொభవలర = ସ଺ସ଺ସ଻଺଺ = Ͳ,ͻ͹ͷ. (2.15) 

 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɨɜ, ɩɨɫɬɪɨɢɦ 

ɝɢɞɪɨɝɪɚɮɵ, ɩɪɨɜɟɞɹ ɧɟɨɛɯɨɞɢɦɵɟ ɤɨɪɪɟɤɬɢɪɨɜɤɢ (ɬɚɛɥɢɰɚ 2.4 ɢ ɪɢɫɭɧɨɤ 2.2). 
 

 
Ɋɢɫɭɧɨɤ 2.2 – Ƚɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɨɜ 

 
Ɍɚɛɥɢɰɚ 2.4 – Ɋɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

Ɇɟɫɹɰ 
ܳହ଴%௧ ,  ɦ3/ɫ ܳଽ଴%௧ ,  ɦ3/ɫ 

ɢɫɯɨɞɧɵɣ ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɢɫɯɨɞɧɵɣ ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ 
ɹɧɜɚɪɶ 289 289 178 178 

ɮɟɜɪɚɥɶ 213 213 122 122 
ɦɚɪɬ 183 183 109 109 

ɚɩɪɟɥɶ 196 196 112 112 
ɦɚɣ 8278 6778 4412 4412 

ɢɸɧɶ 9055 12055 10673 10673 
ɢɸɥɶ  4836 4836 4300 4300 
ɚɜɝɭɫɬ 2988 2988 2541 2541 

ɫɟɧɬɹɛɪɶ 4280 2780 2297 2297 
ɨɤɬɹɛɪɶ 1116 1116 720 720 
ɧɨɹɛɪɶ 523 523 351 351 
ɞɟɤɚɛɪɶ 416 416 255 255 
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2.1.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɢɩɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
 
Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɧɚɣɬɢ ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɧɭɠɧɨ ɡɚɞɚɬɶɫɹ 

ɩɪɢɛɥɢɡɢɬɟɥɶɧɨɣ ɨɬɦɟɬɤɨɣ ɭɪɨɜɧɹ ɦёɪɬɜɨɝɨ ɨɛɴɟɦɚ (ɍɆɈ). Ⱦɥɹ ɷɬɨɝɨ 
ɩɪɢɧɢɦɚɟɬɫɹ, ɱɬɨ ɍɆɈ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɧɢɠɟɧɢɸ ɭɪɨɜɧɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɧɚ 33%. 
Ɉɬɫɸɞɚ ɩɪɢɛɥɢɡɢɬɟɥɶɧɚɹ ɨɬɦɟɬɤɚ ɍɆɈ: 

 ∇ʢʛʝ˒˓ = ∇ʜʞʢ − ሺ∇ʜʞʢ − ∇ʓʜʝሻ ∙ Ͳ,͵͵ = ͳͺͲ − ሺͳͺͲ − ͳͷͶሻ ∙ Ͳ,͵͵ == ͳ͹ͳ,Ͷʹ ˏ. (2.16) 
 

Ɉɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢ ɨɬɦɟɬɤɟ ɇɉɍ ɢ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨɣ ɨɬɦɟɬɤɨɣ 
ɍɆɈ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬɦɟɬɤɢ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɨɬ ɨɛɴɟɦɚ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɪɢɫɭɧɨɤ 1.1).  

ɉɪɢɧɢɦɚɟɬɫɹ ∇ܹʜʞʢ = ͷͻ,͸͸ ˍˏଷ, ܹ ∇ʢʛʝ˒˓ = ͳʹ,͵ͺ ˍˏଷ. 

ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ 
ɫɨɨɬɜɟɫɬɜɬɟɧɧɨ: 

 ˒ܹˑˎˈˊː˞ˌ = ∇ܹʜʞʢ − ∇ܹʢʛʝ˒˓ = ͷͻ,͸͸ − ͳʹ,͵ͺ = Ͷ͹,ʹͺ ˍˏଷ. (2.17) 

 ܹ̅ˏːˑˆˑˎˈ˕ːˋˌ = ܳ̅ˏːˑˆˑˎˈ˕ːˋˌ ∙ ܶ = ʹ͹͵Ͷ ∙ ͵ͳͷ͵͸ͲͲͲ = ͺ͸,ʹʹ ˍˏଷ, (2.18) 
 
ɝɞɟ    ܳ̅ˏːˑˆˑˎˈ˕ːˋˌ – ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ; 

T – ɱɢɫɥɨ ɫɟɤɭɧɞ ɜ ɝɨɞɭ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ: 
ߚ  = ௐ˒ˑˎˈˊː˞ˌௐ̅ˏːˑˆˑˎˈ˕ːˋˌ = ସ଻,ଶ଼଼଺,ଶଶ = Ͳ,ͷͷ. (2.19) 

 
ɉɪɢɧɢɦɚɟɦ ɝɨɞɢɱɧɵɣ ɬɢɩ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɬɚɤ ɤɚɤ ɤɨɷɮɮɢɰɢɟɧɬ 

ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ ɜɯɨɞɢɬ ɜ ɩɪɟɞɟɥɵ ɝɨɞɢɱɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ (ȕȽɈȾ=0,1–0,6). 

 
2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɨɫɧɨɜɟ ɜɨɞɧɨ–

ɷɧɟɪɝɟɬɢɱɟɤɢɯ ɪɚɫɱɟɬɨɜ 
 
2.2.1 ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɬɨɤɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

 
Ɉɩɪɟɞɟɥɢɦ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɦɨɳɧɨɫɬɢ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ. ɗɬɨ ɦɨɠɧɨ 

ɫɞɟɥɚɬɶ, ɢɦɟɹ ɝɢɞɪɨɝɪɚɮ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɬɪɟɛɨɜɚɧɢɹ ȼɏɄ ɢ ɫɜɟɞɟɧɢɹ ɨ ɩɨɬɟɪɟ 
ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

ɉɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ܳ˒.˄˞˕௧ = ܳଽ଴%௧ − ܳ௧̀ − ܳ௧ˎ − ܳ௧̠ , (2.20) 

 

 
ɝɞɟ     t – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ; 
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ܳଽ଴%௧  – ɫɪɟɞɧɟɦɟɫɹɱɧɵɣ ɪɚɫɯɨɞ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (ɬɚɛɥɢɰɚ 2.4); ܳ௧̀ , ܳ ௧ˎ, ܳ ௧̠  – ɩɨɬɟɪɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: ɢɫɩɚɪɟɧɢɟ, ɥɶɞɨɨɛɪɚɡɨɜɚɧɢɟ, 
ɮɢɥɶɬɪɚɰɢɹ t–ɝɨ ɦɟɫɹɰɚ (ɬɚɛɥɢɰɚ 2.1); 

ɇɚɩɨɪ ɧɚ Ƚɗɋ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɩɨɬɟɪɶ, ɤɚɤ ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ 
ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɤɨɬɨɪɵɣ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ ɨɬɦɟɬɤɟ ɇɉɍ ɝɢɞɪɨɭɡɥɚ ɢ ɨɬɦɟɬɤɢ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬɦɟɬɤɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɬ ɪɚɫɯɨɞɚ 
(ɪɢɫɭɧɨɤ 1.3). 

ɉɨɥɟɡɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɪɚɛɚɬɵɜɚɟɦɚɹ ɫɬɚɧɰɢɟɣ: 
 ˒ܰˑˎ௧ = ݇ே ∙ ܳ˒.˄˞˕௧ ∙  ௧, (2.21)ܪ

 
ɝɞɟ    Ht – ɧɚɩɨɪ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɚɫɱɟɬɧɨɦɭ ɪɚɫɯɨɞɭ ɜ t–ɨɦ ɦɟɫɹɰɟ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɜɟɞɟɧɵ ɜ ɉɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɭ Ȼ.1 
Ɂɚ ɩɟɪɜɵɣ ɦɟɫɹɰ ɫɪɚɛɨɬɤɢ ɩɪɢɧɢɦɚɟɬ ɩɟɪɜɵɣ ɦɟɫɹɰ ɩɨɫɥɟ ɩɨɥɨɜɨɞɶɹ, ɜ 

ɤɨɬɨɪɨɦ ɩɨɥɟɡɧɚɹ ɛɵɬɨɜɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɨɜɢɬɫɹ ɦɟɧɶɲɟ, ɱɟɦ ɦɨɳɧɨɫɬɶ 
ɬɪɟɛɨɜɚɧɢɢ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ. ɗɬɨ ɦɟɫɹɰ ɨɤɬɹɛɪɶ. ɉɨɞ 
ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɩɨɩɚɞɚɸɬ 4 ɦɟɫɹɰɚ (ɧɨɹɛɪɶ, ɞɟɤɚɛɪɶ, ɹɧɜɚɪɶ, ɮɟɜɪɚɥɶ), ɨɫɬɚɥɶɧɵɟ 
ɦɟɫɹɰɵ ɪɚɛɨɬɚɟɬ ɫ ɦɨɳɧɨɫɬɶɸ ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ. 

ɉɨɥɟɡɧɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ, ɦɨɳɧɨɫɬɶ ɬɪɟɛɨɜɚɧɢɢ ȼɏɄ ɢ ɢɯ ɪɚɡɧɨɫɬɶ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.5. 

 
Ɍɚɛɥɢɰɚ 2.5 – Ɇɨɳɧɨɫɬɶ ɩɨɥɟɡɧɚɹ ɢ ɦɨɳɧɨɫɬɶ ɬɪɟɛɨɜɚɧɢɹ ȼɏɄ  

Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX X XI  XII ˒ܰˑˎ௧ , Ɇȼɬ 45 28 26 31 791 1494 759 474 431 218 102 70 ܰʑʤʙ௧ , Ɇȼɬ 313 313 313 313 318 318 318 318 318 313 313 313 ˒ܰˑˎ௧ − ʑܰʤʙ௧ , Ɇȼɬ –268 –285 –287 –282 473 1176 441 156 113 –95 –211 –243 

 
ɇɚɣɞɟɦ ɞɟɮɢɰɢɬ ɦɨɳɧɨɫɬɢ ɤɚɤ: 
 ∑ ሺܰ˒ˑˎݐ − ܰʑʤʙݐ ሻଵଶ௧=ଵ = ͸ͺͺ ʛʑ˕. (2.22) 

 
Ⱦɟɮɢɰɢɬ ɦɨɳɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ 

ɦɨɳɧɨɫɬɢ ɞɥɹ ɩɟɪɜɨɣ ɢɬɟɪɚɰɢɢ ɫɪɚɛɨɬɤɢ.  
 
2.2.2 ȼɨɞɧɨ–ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɩɨ ɭɫɥɨɜɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

 
Ɂɚɞɚɱɟɣ ɜɨɞɧɨ–ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ (ȼɗɊ) ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɪɚɛɨɬɵ Ƚɗɋ, ɨɩɪɟɞɟɥɟɧɢɟ 
ɭɪɨɜɧɹ ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ (ɍɆɈ), ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ. ɇɚ ɨɫɧɨɜɟ ȼɗɊ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɢɯ ɢ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
ɫɬɚɧɰɢɢ. 

ɇɚ ɦɨɦɟɧɬ ɧɚɱɚɥɚ ɫɪɚɛɨɬɤɢ (ɦɟɫɹɰ ɧɨɹɛɪɶ) ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ ɞɨ 
ɭɪɨɜɧɹ ɇɉɍ.  

Ɋɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɵ Ƚɗɋ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ܳʒЭʠ௧ = ܳ˒.˄˞˕௧ + ܳ˅ˇ˘˓௧ , (2.23) 
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ɝɞɟ    ܳ˅ˇ˘˓௧  – ɪɚɫɯɨɞ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ t–ɨɦ ɦɟɫɹɰɟ. 
ȼɟɥɢɱɢɧɚ ܳ˅ˇ˘˓௧  ɢɡɦɟɧɹɟɬɫɹ ɜ ɞɨɫɬɢɠɟɧɢɢ ɧɭɠɧɨɣ ɦɨɳɧɨɫɬɢ, ɩɪɢɱɟɦ ɟɫɥɢ 

ɜɨɞɚ ɛɟɪɟɬɫɹ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɨ ɛɟɪɟɦ ɡɧɚɤ «+», ɟɫɥɢ ɨɫɬɚɜɥɹɟɦ ɜ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɡɧɚɤ «–». 

Ɋɚɫɯɨɞ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɨɩɪɟɞɟɥɹɟɦ ɫɭɦɦɨɣ ɪɚɫɯɨɞɚ ɜɨɞɵ ɱɟɪɟɡ Ƚɗɋ 
ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɱɟɪɟɡ ɮɢɥɶɬɪɚɰɢɸ: 

 ܳʜʐ௧ = ܳʒЭʠ௧ − ܳ௧̠ . (2.24) 
 

ɉɪɢ ɷɬɨɦ ɪɚɫɯɨɞ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɪɚɫɯɨɞɚ ɩɨ 
ɬɪɟɛɨɜɚɧɢɸ ȼɏɄ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɢɡɦɟɧɟɧɢɹ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢɫɩɨɥɶɡɭɟɦ ɮɨɪɦɭɥɭ: 
 ∆ܹ௧ = ܳ˅ˇ˘˓௧ ∙  (2.25) ,˔ˈˏݐ

 
ɝɞɟ     tɦɟɫ – ɱɢɫɥɨ ɫɟɤɭɧɞ ɜ ɦɟɫɹɰɟ. 

ɉɪɢɧɢɦɚɟɦ ɞɨɩɭɳɟɧɢɟ, ɱɬɨ ɪɚɫɯɨɞ ɜ ɬɟɱɟɧɢɟ ɦɟɫɹɰɚ ɩɨɫɬɨɹɧɧɵɣ ɢ ɨɬ 
ɦɟɫɹɰɚ ɤ ɦɟɫɹɰɭ ɢɡɦɟɧɹɟɬɫɹ ɦɝɧɨɜɟɧɧɨ, ɨɬɦɟɬɤɚ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɜ ɬɟɱɟɧɢɟ ɦɟɫɹɰɚ 
ɩɨɫɬɨɹɧɧɚ ɢ ɬɚɤ ɠɟ, ɤɚɤ ɢ  ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ, ɢɡɦɟɧɹɟɬɫɹ ɦɝɧɨɜɟɧɧɨ, ɩɟɪɟɯɨɞɹ ɨɬ 
ɦɟɫɹɰɚ ɤ ɦɟɫɹɰɭ.  

Ɉɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ ɜ ɤɨɧɰɟ ɦɟɫɹɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɡɚɜɢɫɢɦɨɫɬɶɸ ɨɬɦɟɬɤɢ ȼȻ ɨɬ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɪɢɫɭɧɨɤ 1.2). 

ɇɚɩɨɪ ɧɚ Ƚɗɋ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
௧ܪ  = ʑʐ.˔˓௧ݖ − ʜʐ௧ݖ , (2.26) 

 
ɝɞɟ    ݖʑʐ.˔˓௧  – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɨɬɦɟɬɤɢ ɭɪɨɜɧɹ ȼȻ ɜ t–ɨɦ ɦɟɫɹɰɟ; ݖʜʐ௧  – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɪɚɫɯɨɞɭ ɜ ɧɢɠɧɢɣ 
ɛɶɟɮ ɜ t–ɨɦ ɦɟɫɹɰɟ. 

Ɇɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɜ t–ɨɦ ɦɟɫɹɰɟ: 
 ܰ௧ = ݇ே ∙ ܳʒЭʠ௧ ∙  ௧. (2.27)ܪ

 

 
Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ–ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨ ɭɫɥɨɜɢɸ 

ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɜɟɞɟɧɵ ɜ ɉɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.2 (ɞɥɹ ɩɟɪɜɨɝɨ 
ɩɪɢɛɥɢɠɟɧɢɹ) ɢ ɜ ɉɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.3 (ɞɥɹ ɩɨɫɥɟɞɧɟɝɨ ɩɪɢɛɥɢɠɟɧɢɹ). 

Ɋɟɡɭɥɶɬɚɬɨɦ ɫɪɚɛɨɬɤɢ–ɧɚɩɨɥɧɟɧɢɹ ɹɜɥɹɸɬɫɹ: 
 ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ: Nɝɚɪ=775 Ɇȼɬ; 
 ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ: ɍɆɈ=175,33 ɦ; 
 ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: Wɩɨɥɟɡɧɵɣ=39,81 ɤɦ3; 
 ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ: 

ߚ  = ௐ˒ˑˎˈˊː˞ˌௐ̅ˏːˑˆˑˎˈ˕ːˋˌ = ଷଽ,଼ଵ଼଺,ଶଶ = Ͳ,Ͷ͸; (2.28) 
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2.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ⱥɥɞɚɧɫɤɨɣ Ƚɗɋ 
 

ɉɨɫɥɟ ɜɵɛɨɪɚ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ ɢ ɪɟɡɟɪɜɨɜ, ɩɨɫɱɢɬɚɟɦ ɭɫɬɚɧɨɜɥɟɧɧɭɸ 
ɦɨɳɧɨɫɬɶ Ⱥɥɞɚɧɫɤɨɣ Ƚɗɋ. 

Ɍɚɤ ɤɚɤ ɪɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜɩɢɫɵɜɚɟɬɫɹ ɜ ɛɚɥɚɧɫ 
ɦɨɳɧɨɫɬɢ, ɩɪɢɧɢɦɚɟɦ ɪɟɦɨɧɬɧɵɣ ɪɟɡɟɪɜ ɪɚɜɧɵɦ 0. 

 ˓ܰˈˊ˒˓ˑˈˍ˕.ʒЭʠ = ːܰ˃ˆ˓˒˓ˑˈˍ˕.ʒЭʠ + ˓ܰˈˏ˒˓ˑˈˍ˕.ʒЭʠ + ˃ܰ˅˃˓˒˓ˑˈˍ˕.ʒЭʠ =  = ͸ͷ + Ͳ + Ͳ = ͸ͷ ʛʑ˕ (2.29) 
 ˖ܰ˔˕˒˓ˑˈˍ˕.ʒЭʠ = ˓ܰ˃˄ˇˈˍ + ˓ܰˈˊ˒˓ˑˈˍ˕.ʒЭʠ = ͺ͵ͷ + ͸ͷ = ͻͲͲ ʛʑ˕ (2.30) 
 

2.2.4 ȼɨɞɧɨ–ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɩɨ ɭɫɥɨɜɢɹɦ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 

Ɂɚɞɚɱɟɣ ȼɗɊ ɩɨ ɭɫɥɨɜɢɹɦ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɪɚɫɱɟɬ ɩɨ 2 
ɜɚɪɢɚɧɬɚɦ: 

1 ɜɚɪɢɚɧɬ: ɫɪɚɛɨɬɤɚ–ɧɚɩɨɥɧɟɧɢɟ ɩɨ ɨɬɦɟɬɤɚɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; 
2 ɜɚɪɢɚɧɬ: ɫɪɚɛɨɬɤɚ–ɧɚɩɨɥɧɟɧɢɟ ɩɨ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ. 
ȼɵɪɚɛɨɬɤɚ ɫɬɚɧɰɢɢ ɜ t–ɨɦ ɦɟɫɹɰɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 Э௧ = ܰ௧ ∙ ܶˏ ˈ˔, (2.31) 

 
ɝɞɟ    Tɦɟɫ – ɱɢɫɥɨ ɱɚɫɨɜ ɜ ɦɟɫɹɰɟ. 

ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 Э˔˓.ˏː.ˎˈ˕ʒЭʠ = ∑ Э௧ଵଶ௧=ଵ ; (2.32) 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɉɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.4 (ɞɥɹ ɪɚɛɨɬɵ 

ɩɨ ɨɬɦɟɬɤɚɦ ȼȻ) ɢ ɜ ɉɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.5 (ɞɥɹ ɪɚɛɨɬɵ ɩɨ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ 
ɦɨɳɧɨɫɬɢ). 

ɋɪɚɜɧɢɦ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɟ ɜɵɪɚɛɨɬɤɢ ɩɨ ɜɚɪɢɚɧɬɚɦ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ 
ɨɩɪɟɞɟɥɢɬɶ ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɫɪɚɛɨɬɤɢ–ɧɚɩɨɥɧɟɧɢɹ. Ⱦɥɹ ɷɬɨɝɨ 
ɫɨɫɬɚɜɥɹɟɦ ɬɚɛɥɢɰɭ 2.6: 

 
Ɍɚɛɥɢɰɚ 2.6 – ȼɵɛɨɪ ɜɚɪɢɚɧɬɚ ɫɪɚɛɨɬɤɢ–ɧɚɩɨɥɧɟɧɢɹ  

 1 ɜɚɪɢɚɧɬ 2 ɜɚɪɢɚɧɬ 
ȼɵɪɚɛɨɬɤɚ, ɦɥɪɞ. ɤȼɬ∙ɱ 4,15 4,23 

 
ɂɡ ɬɚɛɥɢɰɵ 2.6 ɜɢɞɧɨ, ɱɬɨ ɜɚɪɢɚɧɬ 2 (ɫɪɚɛɨɬɤɚ–ɧɚɩɨɥɧɟɧɢɟ ɩɨ 

ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ) ɢɦɟɟɬ ɧɚɢɛɨɥɶɲɭɸ ɜɵɪɚɛɨɬɤɭ ɢ ɦɟɧɶɲɢɟ ɯɨɥɨɫɬɵɟ 
ɫɛɪɨɫɵ. ɉɨɷɬɨɦɭ ɩɪɢɧɢɦɚɟɦ, ɱɬɨ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɪɚɜɧɚ 4,23 ɦɥɪɞ. 
ɤȼɬ∙ɱ. Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ–ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.3. 



20 

 
Ɋɢɫɭɧɨɤ 2.3 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ–ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ⱥɥɞɚɧɫɤɨɣ Ƚɗɋ 

 
2.3 Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ 

 
2.3.1 Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 

 
ɑɬɨɛɵ ɩɨɫɬɪɨɢɬɶ ɛɚɥɚɧɫ ɷɧɟɪɝɢɢ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ 

ɦɨɳɧɨɫɬɢ Ⱥɥɞɚɧɫɤɨɣ Ƚɗɋ, ɦɨɳɧɨɫɬɢ ɬɪɟɛɨɜɚɧɢɹ ȼɏɄ, ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɰɢɢ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜ Ɉɗɋ ȼɨɫɬɨɤɚ, ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɦɨɳɧɨɫɬɢ Ɉɗɋ ȼɨɫɬɨɤɚ. 
Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɩɥɚɤɚɬɟ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ». 

 
2.3.2 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 

 
Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɥɚɧɢɪɨɜɚɧɢɹ ɪɟɦɨɧɬɚ ɨɫɧɨɜɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. Ɋɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɬɨɝɞɚ, ɤɨɝɞɚ Ƚɗɋ ɧɟ ɩɨɥɧɨɫɬɶɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɟɦɨɧɬɨɜ ɚɝɪɟɝɚɬɨɜ Ƚɗɋ ɩɪɢɧɢɦɚɟɬɫɹ 30 ɞɧɟɣ, ɚ ɱɚɫɬɨɬɚ 
ɩɪɨɜɟɞɟɧɢɹ – ɪɚɡ ɜ 6 ɦɟɫɹɰɟɜ.  

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 
ܨ˓  ˈˏ˔˖˜.ʒЭʠ = ே˖˔˕˔˖˜.ʒЭʠ଺ ∙ ͳ ˏˈ˔ = ଵଵସଽ଺ ∙ ͳ ˏˈ˔ = ͳͻʹ ʛʑ˕ ∙ ˏˈ˔, (2.33) 

 

ɝɞɟ    ˖ܰ˔˕˔˖˜.ʒЭʠ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ. 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
ܨ˓  ˈˏ˒˓ˑˈˍ˕.ʒЭʠ = ே˖˔˕˒˓ˑˈˍ˕.ʒЭʠ଺ ∙ ͳ ˏˈ˔ = ଽ଴଴଺ ∙ ͳ ˏˈ˔ = ͳͷͲ ʛʑ˕ ∙ ˏˈ˔, (2.34) 

 
ɉɪɢɧɢɦɚɟɦ ɪɟɦɨɧɬɧɭɸ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɪɚɜɧɨɣ ɩɪɟɞɩɨɥɚɝɚɟɦɨɣ ɦɨɳɧɨɫɬɢ 

ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ, ɬɨ ɟɫɬɶ 100 Ɇȼɬ. 
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Ɋɟɦɨɧɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɋ ɦɨɠɧɨ ɩɥɚɧɢɪɨɜɚɬɶ, ɢɫɯɨɞɹ ɢɡ 
ɪɚɫɱɟɬɚ ɨɫɬɚɧɨɜɤɢ ɚɝɪɟɝɚɬɚ ɧɚ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ 1 ɪɚɡ ɜ 2 ɝɨɞɚ. ɉɪɟɞɭɫɦɨɬɪɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɧɨɪɦɵ ɩɪɨɫɬɨɹ ɨɛɨɪɭɞɨɜɚɧɢɹ: Ɍɗɋ ɫ ɩɨɩɟɪɟɱɧɵɦɢ ɫɜɹɡɹɦɢ – 15 
ɞɧɟɣ, ɛɥɨɱɧɵɟ Ɍɗɋ – 30 ɞɧɟɣ. 

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ɍɗɋ: 
ܨ˓  ˈˏʡЭʠ = ே˓˃˄˔˖˜.ʡЭʠଶ ∙ ଷଶ  ˏˈ˔я˙ = ଷଷ଼ସଶ ∙ ଷଶ = ʹͷ͵ͺ ʛʑ˕ ∙ ˏˈ˔, (2.35) 

 
ɝɞɟ    ˖ܰ˔˕ʡЭʠ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ɍɗɋ. 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɫɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ 
(ɉɪɢɥɨɠɟɧɢɟ Ȼ, ɬɚɛɥɢɰɚ Ȼ.6). ɉɨɫɬɪɨɟɧɢɟ ɜɟɞɟɬɫɹ ɩɨ ɦɚɤɫɢɦɚɥɶɧɵɦ ɦɨɳɧɨɫɬɹɦ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ. Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɗɋ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɩɥɚɤɚɬɟ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ». 
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3 Ƚɢɞɪɨɬɭɪɛɢɧɧɨɟ, ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

3.1 ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
 

3.1.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
 

Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɥɚɫɬɢ ɞɨɩɭɫɬɢɦɵɯ 
ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ.  

ɉɨɫɬɪɨɟɧɢɟ ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɭɪɚɜɧɟɧɢɹɦ: 
ʒЭʠሺܳʒЭʠሻܪ  = )ʑʐݖ ˔ܹ˓˃˄) − ʜʐሺܳʜʐሻݖ − ∆ℎ˅˔, (3.1) 

 

ɝɞɟ    ݖʑʐ( ˔ܹ˓˃˄) – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɤɨɬɨɪɚɹ ɡɚɜɢɫɢɬ ɨɬ ɨɛɴɟɦɚ 
ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɇɉɍ ɞɨ ɍɆɈ; ݖʜʐሺܳʜʐሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɤɨɬɨɪɚɹ ɡɚɜɢɫɢɬ ɨɬ ɪɚɫɯɨɞɚ ɜ 
ɧɢɠɧɟɦ ɛɶɟɮɟ; ∆ℎ˅˔ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɪɨɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɨɝɪɚɧɢɱɟɧɢɹ ɪɚɛɨɬɵ Ƚɗɋ: 
 ɨɝɪɚɧɢɱɟɧɢɟ ɫɥɟɜɚ ɹɜɥɹɟɬɫɹ ɨɝɪɚɧɢɱɟɧɢɟɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɩɨ 

ɭɫɥɨɜɢɹɦ ȼɏɄ (ܳʒЭʠ௠𝑖௡ = ͹ͷͲ ˏଷ ˔⁄ ሻ; 
 ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɦ ɭɪɚɜɧɟɧɢɟɦ 3.2; 
 ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ, ɤɨɬɨɪɭɸ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɡɚɜɢɫɢɦɨɫɬɢ 3.3. 
 ˖ܰ˔˕˓ = ݇ே ∙ ʒЭʠܪ ∙ ܳʒЭʠ. (3.2) 

 ܳʒЭʠ = ܳʒЭʠ௠௔௫ ∙ √ுʒЭʠு𝑁˓ , (3.3) 

 
ɝɞɟ     ܳʒЭʠ௠௔௫ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ Ƚɗɋ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ 18,98 ɦ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 3.1. Ɋɟɠɢɦɧɨɟ ɩɨɥɟ Ⱥɥɞɚɧɫɤɨɣ 
Ƚɗɋ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.1. 

 
Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ Ⱥɥɞɚɧɫɤɨɣ Ƚɗɋ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ ɇȻ ɞɥɹ 
ɥɟɬɧɢɯ ɢ ɡɢɦɧɢɯ 

ɭɫɥɨɜɢɣ ݖʑʐʜʞʢ, 
ɦ 

 ,ʑʐʢʛʝݖ
ɦ ݖʑʐ˓ , ɦ 

ɇɚɩɨɪɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 

Ɉɝɪɚɧɢɱɟɧɢɟ 
ɩɨ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ 

QɇȻ, 
ɦ3/ɫ 

 ,ʜʐˎˈ˕ˑݖ
ɦ 

 ,˃ˏˋˊʜʐݖ
ɦ 

 ,ʜʞʢܪ
ɦ 

 ,ʢʛʝܪ
ɦ 

 ,˓ܪ
ɦ Q, ɦ3/ɫ H, ɦ Q, ɦ3/ɫ H, ɦ 

1 2 3 4 5 6 7 8 9 10 11 12 13 
0 154,00 154,00 180 175,33 178,59 25,80 21,13 24,39 5388 18,98 4958 16,07 

400 154,48 154,59 180 175,33 178,59 25,32 20,65 23,91 5357 19,09 4986 16,25 
800 154,94 155,17 180 175,33 178,59 24,86 20,19 23,45 5327 19,2 5014 16,43 
1200 155,39 155,72 180 175,33 178,59 24,41 19,74 23,00 5296 19,31 5041 16,61 
1600 155,82 156,25 180 175,33 178,59 23,98 19,30 22,57 5266 19,42 5069 16,80 
2000 156,25 156,76 180 175,33 178,59 23,55 18,88 22,14 5237 19,53 5096 16,98 
2400 156,66 157,26 180 175,33 178,59 23,14 18,47 21,73 5207 19,64 5124 17,16 
2800 157,06 157,74 180 175,33 178,59 22,74 18,07 21,33 5178 19,75 5151 17,34 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.1 
1 2 3 4 5 6 7 8 9 10 11 12 13 

3200 157,46 158,21 180 175,33 178,59 22,34 17,67 20,93 5150 19,86 5178 17,52 
3600 157,84 158,66 180 175,33 178,59 21,96 17,29 20,55 5121 19,97 5204 17,71 
4000 158,21 159,11 180 175,33 178,59 21,59 16,92 20,18 5093 20,08 5231 17,89 
4400 158,58 159,53 180 175,33 178,59 21,22 16,55 19,82 5066 20,19 5258 18,07 
4800 158,93 159,95 180 175,33 178,59 20,87 16,20 19,46 5038 20,3 5284 18,25 
5200 159,28 160,36 180 175,33 178,59 20,52 15,85 19,11 5011 20,41 5310 18,43 
5600 159,62 160,76 180 175,33 178,59 20,18 15,51 18,77 4984 20,52 5337 18,62 
6000 159,95 161,14 180 175,33 178,59 19,85 15,18 18,44 4957 20,63 5363 18,80 
6400 160,28 161,52 180 175,33 178,59 19,52 14,85 18,11 4931 20,74 5388 18,98 

 

 
Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ Ⱥɥɞɚɧɫɤɨɣ Ƚɗɋ 

 
ɂɡ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: 
 ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ: Hmax=24,9 ɦ, ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɪɚɫɯɨɞɟ Ƚɗɋ 

ɪɚɜɧɵɦ 750 ɦ3/ɫ; 
 ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ: Hɪ=18,98 ɦ, ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɪɚɫɯɨɞɟ Ƚɗɋ ɪɚɜɧɵɦ 

5388 ɦ3/ɫ; 
 ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ: Hmin=16,07 ɦ. 
ɗɬɢ ɩɚɪɚɦɟɬɪɵ ɧɟɨɛɯɨɞɢɦɵ ɜɵɛɨɪɚ ɬɢɩɚ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
 
3.1.2 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 
 

ɇɚɱɚɥɶɧɵɦ ɷɬɚɩɨɦ ɜɵɛɨɪɚ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 
ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ. ɉɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɪɚɫɯɨɞɟ ɜ ɨɬɦɟɬɤɟ ɇɉɍ ɩɨɥɭɱɚɟɬɫɹ, 
ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ 24,9 ɦɟɬɪɚ. ɉɨɷɬɨɦɭ ɩɨɞɨɣɞɭɬ ɬɭɪɛɢɧɵ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ 
ɧɚɩɨɪɨɦ ɞɨ 30 ɦɟɬɪɨɜ.  

ɂɡ ɤɚɬɚɥɨɝɚ ɩɨɞɯɨɞɹɬ ɬɭɪɛɢɧɵ ɫɢɫɬɟɦɵ ɩɨɜɨɪɨɬɧɨ–ɥɨɩɚɫɬɧɵɯ, ɞɜɭɯ ɬɢɩɨɜ: 
ɉɅ30ɚ–ȼ ɢ ɉɅ30ɛ–ȼ.  

ɂɫɩɨɥɶɡɭɹ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢ ɬɚɛɥɢɰɭ 3.2 ɦɨɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɪɚɫɱɟɬ. Ⱦɥɹ 
ɧɚɱɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶɫɹ ɞɢɚɦɟɬɪɚɦɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. Ⱦɢɚɩɚɡɨɧ ɞɢɚɦɟɬɪɨɜ 
ɊɄ ɞɥɹ ɉɅ–ɬɭɪɛɢɧ (1,25–10) ɦ. 
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Ɍɚɛɥɢɰɚ 3.2 – Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɞɟɥɶɧɵɯ ɜɵɛɢɪɚɟɦɵɯ ɬɭɪɛɢɧ 
ɉɚɪɚɦɟɬɪ ɉɅ30ɚ–ȼ ɉɅ30ɛ–ȼ 

ɉɪɟɞɟɥɶɧɵɣ ɧɚɩɨɪ ɝɢɞɪɨɬɭɪɛɢɧɵ Hɩɪɟɞ, ɦ 30 30 
Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ Hmin/Hmax 0,5 0,5 

Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ  ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ n'opt, ɦɢɧ–1 126 130 
Ɉɩɬɢɦɚɥɶɧɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ Q'opt, ɥ/ɫ 890 1270 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ ηm opt 0,912 0,911 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ Q'max, ɥ/ɫ 1950 1900 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɩɪɢɜɟɞɟɧɧɨɦ ɪɚɫɯɨɞɟ σ(Q'max) 1 1 
Ⱦɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɦɨɞɟɥɢ D1m, ɦ 0,46 0,46 

ɇɚɩɨɪ ɧɚ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɟ  Hm, ɦ 4 8 
Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɢɫɩɵɬɚɧɢɣ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ tm, ̊C 5 21 

 
Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɄɉȾ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ ɤɚɠɞɨɝɨ ɞɢɚɦɟɬɪɚ 

ɩɨ ɮɨɪɦɭɥɟ: 
 𝜂ɧ = ͳ − ሺͳ − 𝜂ɦሻ ∙ [ሺͳ − ሻߝ + ߝ ∙ √஽భɦ஽భఱ ∙ √ுɦுɪ

𝑁భబ ∙ √జɧజɦ

ఱ ], (3.4) 

 
ɝɞɟ    𝜂ː, 𝜂ˏ, – ɄɉȾ ɧɚɬɭɪɧɨɣ ɢ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; ߝ = Ͳ,͹ͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɠɢɞɤɨɫɬɢ 
ɤ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ; ܦଵ, ܦଵˏ– ɞɢɚɦɟɬɪɵ ɧɚɬɭɪɧɵɯ ɢ ɦɨɞɟɥɶɧɵɯ ɪɚɛɨɱɢɯ ɤɨɥɟɫ; ܪே˓, Hɦ – ɧɚɩɨɪɵ ɪɚɫɱɟɬɧɵɣ ɩɪɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɦɨɞɟɥɶɧɨɣ 
ɝɢɞɪɨɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ;  

υɧ, υɦ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɧɚɬɭɪɧɨɣ ɢ ɦɨɞɟɥɶɧɨɣ 
ɝɢɞɪɨɬɭɪɛɢɧɵ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ. 

Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  
 

ȽܰȺ
′ = ͻ,ͺͳ ∙ ܳɪ.ɬ.′ ∙ ଵଶܦ ∙ ɪܪ

ே√ܪɪ
ே ∙ 𝜂ɬ ∙ 𝜂ɝ

ɫɪ, (3.5) 

 
ɝɞɟ    ܳɪ.ɬ.′  – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; 𝜂ɝ

ɫɪ – ɫɪɟɞɧɢɣ ɄɉȾ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. 
ɉɪɢɜɟɞɟɧɧɨɟ ɱɢɫɥɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ: 
 ܼȽȺ

′ = ேɭɫɬ
ȽЭɋேȽȺ
′ . (3.6) 

 
Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɧɚɣɬɢ ɭɬɨɱɧɟɧɧɭɸ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ, ɧɭɠɧɨ ɩɪɢɧɹɬɶ 

ɭɬɨɱɧɟɧɧɨɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ZȽȺ. ɇɭɠɧɨ ɩɪɢɜɟɞɟɧɧɨɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɨɤɪɭɝɥɢɬɶ 
ɞɨ ɛɨɥɶɲɟɝɨ ɰɟɥɨɝɨ ɱɢɫɥɚ. Ɉɬɫɸɞɚ ɭɬɨɱɧɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ:  

 

ȽܰȺ = ேɭɫɬ
ȽЭɋ௓ȽȺ

. (3.7) 
 

 
ɉɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞɟɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɨɬ ɩɟɪɟɯɨɞɚ ɨɬ ɦɨɞɟɥɢ ɤ 

ɧɚɬɭɪɟ ɢ ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 
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Δɪ = 𝜂ɬ𝜂ɦ
. (3.8) 

 ݊௖′ = ݊ଵ௣′ ∙ ɪܪ√
ே ∙ Δɪ ∙ ଵ஽భ, (3.9) 

 
ɝɞɟ    ݊ଵ௣′  – ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ (ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ 
ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ).  

Ɋɚɫɱɟɬɧɚɹ ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɨɤɪɭɝɥɹɸɬ ɞɨ ɛɥɢɠɚɣɲɟɝɨ 
ɛɨɥɶɲɟɝɨ ɜ ɪɹɞɟ ɡɧɚɱɟɧɢɹ nc. 

ɉɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɵɱɢɫɥɹɟɬɫɹ ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ, 
ɪɚɫɱɟɬɧɨɝɨ ɢ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɨɜ ɩɨ ɮɨɪɦɭɥɟ:  

 ݊ଵ௠௔௫′ = ௡೎∙஽భ√ு೘𝑖೙∙Δɪ
, (3.10) 

 ݊ଵɪ
′ = ௡೎∙஽భ√ுɪ∙Δɪ

, (3.11) 

 ݊ଵ௠𝑖௡′ = ௡೎∙஽భ√ு೘𝑎ೣ∙Δɪ
. (3.12) 

 

ɇɚ ɝɥɚɜɧɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɩɪɨɜɨɞɢɦ ɥɢɧɢɢ ݊ଵ௠௔௫′ , ݊ଵɪ
′ , ݊ଵ௠𝑖௡′ . ɉɨɫɥɟ ɩɨɫɬɪɨɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ ɪɚɛɨɱɭɸ ɡɨɧɭ ɪɚɛɨɬɵ 

ɝɢɞɪɨɬɭɪɛɢɧɵ. Ⱦɥɹ ɷɬɨɝɨ ɧɭɠɧɨ ɧɚɣɬɢ ɪɚɫɱɟɬɧɭɸ ɢ ɦɚɤɫɢɦɚɥɶɧɭɸ ɬɨɱɤɢ. 
Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɭɪɚɜɧɟɧɢɹ: 

 ܳଵ′ ∙ 𝜂ː = ேʒʏଽ,଼ଵ∙஽భమ∙ு𝑁˓∙√ு𝑁˓∙𝜂ˆ̝˓, (3.13) 

 ܳଵ௠௔௫′ ∙ 𝜂ː = ேʒʏଽ,଼ଵ∙஽భమ∙ு೘𝑎ೣ∙√ு೘𝑎ೣ∙𝜂ˆ̝˓. (3.14) 

 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɪɚɛɨɱɟɣ ɡɨɧɵ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɭɱɟɫɬɶ 

ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ, ɨɬɩɭɫɤɚɟɦɵɣ ɜ ɧɢɠɧɢɣ ɛɶɟɮ. ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ 
ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɫɜɹɡɚɧ ɫ ɛɚɡɨɜɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ, ɬɨ ɟɫɬɶ ɦɢɧɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ ɹɜɥɹɟɬɫɹ ɪɚɫɯɨɞɨɦ ɧɚ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɵɣ ɤɨɦɩɥɟɤɫ. ɑɢɫɥɨ ɚɝɪɟɝɚɬɨɜ 
ɩɪɢɧɢɦɚɟɦ ɡɚ za=1, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɧɢɬɚɪɧɨɝɨ ɩɨɩɭɫɤɚ. 

ɉɪɢɜɟɞɟɧɧɵɣ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ ɢ 
ɩɪɢɜɟɞɟɧɧɵɣ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 

 ܳ௠௔௫.˔˃ː′ = ொ೘𝑖೙௓ȽȺ∙஽భమ∙√Δ˓∙ு೘𝑎ೣ. (3.15) 
 

 ܳ௠𝑖௡.˔˃ː′ = ொ೘𝑖೙௓ȽȺ∙஽భమ∙√Δ˓∙ு೘𝑖೙. (3.16) 

 



26 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɜɵɛɨɪɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɉɪɢɥɨɠɟɧɢɢ 
ȼ, ɬɚɛɥɢɰɚ ȼ.1. 

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɜɵɛɨɪɚ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɛɵɥɚ 
ɜɵɛɪɚɧɚ ɬɭɪɛɢɧɚ ɉɅ30ɚ-ȼ-900 ɫ ɦɨɳɧɨɫɬɶɸ ʒܰʏ=100000 ɤȼɬ, ɞɢɚɦɟɬɪɨɦ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ܦଵ=9 ɦ, ɫ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ ݊௖=62,5 ɨɛ/ɦɢɧ, ɤɨɥɢɱɟɫɬɜɨ 
ɚɝɪɟɝɚɬɨɜ ɩɪɢɧɢɦɚɟɦ ܼ௔=9. Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫ ɨɬɦɟɱɟɧɧɨɣ 
ɡɨɧɨɣ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɉɪɢɥɨɠɟɧɢɢ ȼ, ɪɢɫɭɧɨɤ ȼ.1. 
 

3.1.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 

ɑɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɨɬɦɟɬɤɭ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɭɠɧɨ ɭɱɟɫɬɶ ɟё 
ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ. ɉɨɷɬɨɦɭ ɨɬɦɟɬɤɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ:  

ɪɤݖ∇  = ɇȻሺܳɇȻሻݖߘ +  ௌ, (3.17)ܪ
 
ɝɞɟ,   ݖߘɇȻሺܳɇȻሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ 
ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ; 

HS – ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ. 
Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɞɧɨɝɨ ɢɡ ɬɪɟɯ 

ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ, ɬɨ ɟɫɬɶ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ, ɩɪɢ 
ɤɨɬɨɪɨɦ ɜɨɡɧɢɤɚɟɬ ɤɚɜɢɬɚɰɢɹ: 

1) Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ɪɚɫɱɟɬɧɨɦ 
ɧɚɩɨɪɟ; 

2) Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ 
ɧɚɩɨɪɟ; 

3) Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɧɚɩɨɪɨɦ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ 
ɦɨɳɧɨɫɬɢ ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ. 

Ɋɚɫɱɟɬ ɞɥɹ ɩɟɪɜɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ: 
Ɋɚɫɯɨɞ ɜ ɞɚɧɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ: 
 ܳሺଵሻ = ܳଵ˓˃˔˚′ ∙ ଵଶܦ ∙ ˓ேܪ√ = ͳ,ͳͶ ∙ ͻଶ ∙ √ʹͶ,ͻ = Ͷ͸ʹ ˏଷ ˔⁄ . (3.18) 

 
ɉɨ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬɦɟɬɨɤ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɬ ɥɟɬɧɢɯ ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɹɟɦ 

ɨɬɦɟɬɤɭ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɢ ɪɚɫɯɨɞɟ ɜ ɞɚɧɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ݖߘɇȻ(ܳሺଵሻ), 
ɤɨɬɨɪɚɹ ɪɚɜɧɹɟɬɫɹ 154,68 ɦ. ɉɨ Ƚɍɏ ɨɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ ɩɪɢ 
ɪɚɫɱɟɬɧɨɦ ɪɚɫɯɨɞɟ, ɤɨɬɨɪɚɹ ɪɚɜɧɚ 𝜎ሺଵሻ = Ͳ,Ͷ. ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ: 

ௌሺଵሻܪ  = ͳͲ,͵ − ఇ௭ɇȻ(ொሺభሻ)ଽ଴଴ − ˓ேܪ ∙ 𝜎ሺଵሻ − ͳ,ͷ =  = ͳͲ,͵ − ଵହସ,଺଼ଽ଴଴ − ʹͶ,ͻ ∙ Ͳ,Ͷ − ͳ,ͷ = −ͳ,͵͵ ˏ. (3.19) 
 

 
Ɋɚɫɱɟɬ ɞɥɹ ɜɬɨɪɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ. 
Ɋɚɫɯɨɞ ɜ ɞɚɧɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ: 
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ܳሺଶሻ = ܳଵ௠௔௫′ ∙ ଵଶܦ ∙ ௠௔௫ܪ√ = ͳ,͸͹ ∙ ͻଶ ∙ √ͳͺ,ͻͺ = ͷͺͻ ˏଷ ˔⁄ . (3.20) 
 

ɉɨ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬɦɟɬɨɤ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɬ ɥɟɬɧɢɯ ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɹɟɦ 
ɨɬɦɟɬɤɭ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɢ ɪɚɫɯɨɞɟ ɜ ɞɚɧɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ݖߘɇȻ(ܳሺଶሻ), 
ɤɨɬɨɪɚɹ ɪɚɜɧɹɟɬɫɹ 154,87 ɦ. ɉɨ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ 
ɨɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɪɚɫɯɨɞɟ, ɤɨɬɨɪɚɹ ɪɚɜɧɚ 𝜎ሺଶሻ = Ͳ,͹ʹ. ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ: 

ௌሺଶሻܪ  = ͳͲ,͵ − ఇ௭ɇȻ(ொሺమሻ)ଽ଴଴ − ௠௔௫ܪ ∙ 𝜎ሺଶሻ − ͳ,ͷ =  = ͳͲ,͵ − ଵହସ,଼଻ଽ଴଴ − ͳͺ,ͻͺ ∙ Ͳ,͹ʹ − ͳ,ͷ = −ͷ,ͲͶ ˏ. (3.21) 

 
Ɋɚɫɱɟɬ ɞɥɹ ɬɪɟɬɶɟɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ. 
Ɋɚɫɯɨɞ ɜ ɞɚɧɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ: 
 ܳሺଷሻ = ܳଵ௠𝑖௡′ ∙ ଵଶܦ ∙ ௠𝑖௡ܪ√ = ͳ,͸ʹ ∙ ͻଶ ∙ √ͳ͸,Ͳ͹ = ͷʹ͸ ˏଷ ˔⁄ . (3.22) 

 
ɉɨ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬɦɟɬɨɤ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɬ ɥɟɬɧɢɯ ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɹɟɦ 

ɨɬɦɟɬɤɭ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɢ ɪɚɫɯɨɞɟ ɜ ɞɚɧɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ݖߘɇȻ(ܳሺଷሻ), 
ɤɨɬɨɪɚɹ ɪɚɜɧɹɟɬɫɹ 154,78 ɦ. ɉɨ Ƚɍɏ ɨɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ ɩɪɢ 
ɪɚɫɱɟɬɧɨɦ ɪɚɫɯɨɞɟ, ɤɨɬɨɪɚɹ ɪɚɜɧɚ 𝜎ሺଷሻ = Ͳ,͹ʹ.  

ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ: 
ௌሺଷሻܪ  = ͳͲ,͵ − ఇ௭ɇȻ(ொሺయሻ)ଽ଴଴ − ௠௔௫ܪ ∙ 𝜎ሺଷሻ − ͳ,ͷ =  = ͳͲ,͵ − ଵହସ,଻଼ଽ଴଴ − ͳ͸,Ͳ͹ ∙ Ͳ,͹ʹ − ͳ,ͷ = ʹ,ͻͶ ˏ. (3.23) 

 
ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɡɚɧɨɫɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 3.3: 
 

Ɍɚɛɥɢɰɚ 3.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ 
Ɍɢɩ ɬɭɪɛɢɧɵ ܦଵ, ɦ ݖ௔ ݊௖, ɨɛ/ɦɢɧ ʒܰʏ, Ɇȼɬ ܪௌሺଵሻ, ɦ ܪௌሺଶሻ, ɦ ܪௌሺଷሻ, ɦ 

ɉɅ30ɚ–ȼ 9 9 62,5 100 -1,33 -5,04 -2,94 
 
Ɂɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɞɥɹ ɤɚɠɞɨɣ ɢɡ ɜɵɱɢɫɥɟɧɧɵɯ ɜɵɫɨɬ 

ɨɬɫɚɫɵɜɚɧɢɹ: 
 ∇ܼʟʙଵ = ɇȻ(ܳሺଵሻ)ݖߘ + ௌሺଵሻܪ = ͳͷͶ,͸ͺ − ͳ,͵͵ = ͳͷ͵,͵ͷ ˏ. (3.24) 

 ∇ܼʟʙଶ = ɇȻ(ܳሺଶሻ)ݖߘ + ௌሺଶሻܪ = ͳͷͶ,ͺ͹ − ͷ,ͲͶ = ͳͶͻ,ͺ͵ ˏ. (3.25) 
 ∇ܼʟʙଷ = ɇȻ(ܳሺଷሻ)ݖߘ + ௌሺଷሻܪ = ͳͷͶ,͹ͺ − ʹ,ͻͶ = ͳͷͳ,ͺ͵ ˏ. (3.26) 
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ɂɡ ɜɫɟɯ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɢ ɨɬɦɟɬɤɢ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, 
ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ, ∇ܼʟʙ = ͳͶͻ,ͺ͵ ˏ. 

ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɨɧɚ ɨɬɦɟɱɚɟɬɫɹ ɧɚ 
ɤɨɦɩɨɧɨɜɨɱɧɨɦ ɱɟɪɬɟɠɟ ɭɫɬɚɧɨɜɤɢ. 
 

3.2 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 

3.2.1 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 

Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɜɚɠɧɵɯ ɨɛɨɪɭɞɨɜɚɧɢɣ ɞɥɹ ɜɵɪɚɛɨɬɤɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ɉɨɷɬɨɦɭ ɜɵɛɢɪɚɸɬ ɟɝɨ ɫ ɨɫɨɛɨɣ ɬɨɱɧɨɫɬɶɸ.  

Ⱦɥɹ ɜɵɛɨɪɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɧɟɨɛɯɨɞɢɦɨ: ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɦɨɳɧɨɫɬɶ 
ɚɝɪɟɝɚɬɚ ɢ ɱɢɫɥɨ ɩɚɪ ɩɨɥɸɫɨɜ.  

ɑɢɫɥɨ ɩɚɪ ɩɨɥɸɫɨɜ: 
݌  = ଺଴∙௙௡ = ଺଴∙ହ଴଺ଶ,ହ = Ͷͺ, (3.27) 

 
ɝɞɟ     f – ɱɚɫɬɨɬɚ ɫɟɬɢ, ɜ Ɉɗɋ Ɋɨɫɫɢɢ ɱɚɫɬɨɬɚ ɫɟɬɢ ɪɚɜɧɚ 50 Ƚɰ; 

n – ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɚɝɪɟɝɚɬɚ. 
ɉɨ ɤɚɬɚɥɨɝɭ ɜɵɛɢɪɚɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ 1500/170-96 ɍɏɅ4.  
Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.4: 
 

Ɍɚɛɥɢɰɚ 3.4 – Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
Ɍɢɩ ɋȼ-1500/170-96 ɍɏɅ4 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 
ɩɨɥɧɚɹ, ɆȼȺ 117,65 
ɚɤɬɢɜɧɚɹ, Ɇȼɬ 100 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 13,8 
ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cos φ 0,85 
ɱɚɫɬɨɬɚ, Ƚɰ 50 
ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ 62,5 
ɱɢɫɥɨ ɮɚɡ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ (ɤɨɥɢɱɟɫɬɜɨ ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɟɬɜɟɣ) 3 
ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ 4930 
ɬɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, Ⱥ 1795 
ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɤɨɥɶɰɚɯ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, ȼ 430 

ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ 
ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ (ɨ.ɟ.) 

ɫɢɧɯɪɨɧɧɨɟ ݔௗ 0,65 
ɩɟɪɟɯɨɞɧɨɟ  ݔௗ′  0,29 
ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ݔௗ′′ 0,21 

ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ x2 0,217 
ɟɦɤɨɫɬɶ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɦɤɎ 0,9 
ɫɨɟɞɢɧɟɧɢɟ ɮɚɡ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɡɜɟɡɞɚ 
ɤɨɥɢɱɟɫɬɜɨ ɜɵɜɨɞɨɜ 
ɝɟɧɟɪɚɬɨɪɚ 

ɝɥɚɜɧɵɯ 1 
ɧɟɣɬɪɚɥɶɧɵɯ 1 

ɪɟɠɢɦ ɪɚɛɨɬɵ ɧɟɣɬɪɚɥɢ ɢɡɨɥɢɪɨɜɚɧɧɚɹ 

ɬɢɩ ɜɨɡɛɭɠɞɟɧɢɹ/ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɝɟɧɟɪɚɬɨɪ 
ɧɟɡɚɜɢɫɢɦɨɟ 
ɬɢɪɢɫɬɨɪɧɨɟ/ȼ-340/75-18 

ɫɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ 
ɡɚɦɤɧɭɬɚɹ ɜɨɡɞɭɲɧɚɹ ɫ 
ɨɯɥɚɠɞɟɧɢɟɦ ɜɨɡɞɭɯɚ 
ɜɨɞɨɣ 
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ɉɨɫɥɟ ɜɵɛɨɪɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɜɵɹɫɧɢɥɨɫɶ, ɱɬɨ ɨɧ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɫ 
ɩɟɪɟɝɪɭɡɤɨɣ, ɤɨɬɨɪɚɹ ɪɚɜɧɚ: 

 ∆= ௉ɚɝɪ−௉ɧɨɦ௉ɚɝɪ
∙ ͳͲͲ% = ଵ଴଴଴଴଴−ଵ଴଴଴଴଴ଵ଴଴଴଴଴ ∙ ͳͲͲ% = Ͳ% < ͳͲ%. (3.28) 

 
ɂɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɞɚɧɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɜɨ ɜɫɟɯ 

ɪɟɠɢɦɚɯ ɪɚɛɨɬɚɯ Ƚɗɋ. 
 
3.2.2 Ɋɚɫɱɟɬ ɜɚɥɚ ɢ ɩɨɞɲɢɩɧɢɤɨɜ 

 
ȼɚɥ ɹɜɥɹɟɬɫɹ ɫɜɹɡɭɸɳɢɦ ɡɜɟɧɨɦ ɦɟɠɞɭ ɝɢɞɪɨɬɭɪɛɢɧɨɣ ɢ 

ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɦ. Ɉɧ ɜɨɫɩɪɢɧɢɦɚɟɬɫɹ ɤɪɭɬɹɳɢɟ ɢ ɫɠɢɦɚɸɳɢɟ ɧɚɝɪɭɡɤɢ. Ɋɚɫɱɟɬ 
ɜɚɥɚ ɜɟɞɟɬɫɹ ɩɨ ɤɪɭɬɹɳɢɦ ɧɚɝɪɭɡɤɚɦ.  

Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɧɚ ɜɚɥɭ:  
˓ˍܯ  = Ͳ,Ͳͻ͹Ͷ ∙ ேʒʏ௡೎ = Ͳ,Ͳͻ͹Ͷ ∙ ଵ଴଴଴଴଴଺ଶ,ହ = ͳͷ,ͷͺ ʛʜ ∙ ˏ. (3.29) 

 
Ɉɬɫɸɞɚ ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ: 
˅∗ܦ  = (ͷ,ͳ ∙ ெˍ˓[ఛˇˑ˒])଴,ଷଷ = ቀͷ,ͳ ∙ ଵ,ଷଷ଻ଷଷ ቁ଴,ଷଷ = ͳ,͵͵͹ ˏ, (3.30) 

 
ɝɞɟ    [𝜏ˇˑ˒] = ͵͵ – ɞɨɩɭɫɬɢɦɨɟ ɫɤɪɭɱɢɜɚɸɳɟɟ ɭɫɢɥɢɟ ɧɚ ɜɚɥɭ. 

ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ ɩɪɢɧɢɦɚɟɦ Dȼ=1,4 ɦ. 
ɇɚɩɪɚɜɥɹɸɳɢɣ ɩɨɞɲɢɩɧɢɤ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɤɪɢɬɟɪɢɸ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ. 

Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɭɡɧɚɬɶ ɪɚɞɢɚɥɶɧɭɸ ɫɢɥɭ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ: 
 ܴ˓˃ˇ = ଴,଼∙ே˃ˆ˓௡˔∙஽భ = ଴,଼∙ଵ଴଴଴଴଴଺ଶ,ହ∙ଽ = ͳͶʹ,ʹʹˍʜ; (3.31) 

 
Ɋɚɫɫɦɨɬɪɢɦ ɤɨɥɶɰɟɜɨɣ ɩɨɞɲɢɩɧɢɤ: 
Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ ɩɪɢɧɢɦɚɟɬɫɹ ݀˒=1,42 ɦ; 
ȼɵɫɨɬɚ ɩɨɞɲɢɩɧɢɤɚ ℎ˒=0,5 ɦ; 
ɍɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɞɥɹ ɤɨɥɶɰɟɜɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɪɚɜɧɨ: 
ˇ˖݌  = ோ˓˃ˇௗ˒∙ℎ˒ = ଵସଶ,ଶଶଵ,ସଶ∙଴,ହ = ʹͲͲ,͵ ˍʞ˃. (3.32) 

 
Ⱦɨɩɭɫɬɢɦɨɟ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ:  
[ˇ˖݌]  = ʹͻ ∙ ቀ𝜋∙௡˔∙ௗ˒ଷ଴ ቁ = ʹͻ ∙ ቀ𝜋∙଺ଶ,ହ∙ଵ,ସଶଷ଴ ቁ = ʹ͸ͻ,ͷ ˍʞ˃. (3.33) 

ˇ˖݌  <  .ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɡɧɚɱɢɬ, ɩɨɞɲɢɩɧɢɤ ɩɨɞɯɨɞɢɬ ,[ˇ˖݌]
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Ɋɚɫɫɦɨɬɪɢɦ ɫɟɝɦɟɧɬɧɵɣ ɩɨɞɲɢɩɧɢɤ.  
Ⱦɥɹ ɞɚɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɩɪɢ ɞɢɚɦɟɬɪɟ ɜɚɥɚ 0,5 ɦ, ɩɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ 

ɫɟɝɦɟɧɬɨɜ Zɫɟɝɦ=10. 
ɍɫɢɥɢɟ ɧɚ ɧɚɢɛɨɥɟɟ ɡɚɝɪɭɠɟɧɧɵɣ ɫɟɝɦɟɧɬ: 
 ܴଵ = ோ˓˃ˇଵ+ଶ∙௖௢௦ఈ+ଶ∙௖௢௦ଶఈ = ଵସଶ,ଶଶଵ+ଶ∙cosଷ଺°+ଶ∙cos ሺଶ∙ଷ଺°ሻ = Ͷ͵,ͻ͵ ˍʞ˃, (3.34) 

 
ɝɞɟ    α–ɰɟɧɬɪɚɥɶɧɵɣ ɭɝɨɥ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɟɝɦɟɧɬɨɜ, ɪɚɜɧɵɣ: 

ߙ  = ଷ଺଴°௓˔ˈˆˏ = ଷ଺଴°ଵ଴ = ͵͸°. (3.35) 

 
Ⱦɥɢɧɚ ɫɟɝɦɟɧɬɚ ɜ ɨɤɪɭɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ: 
 ݈˔ˈˆˏ = ଴,଼଻∙𝜋∙ௗ˒௓˔ˈˆˏ = ଴,଼଻∙𝜋∙ଵ,ସଶଵ଴ = Ͳ,͵ͻ ˏ. (3.36) 

 
ɍɞɟɥɶɧɨɟ ɢ ɞɨɩɭɫɬɢɦɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɫɟɝɦɟɧɬ ɫɨɨɬɜɟɬɜɬɟɧɧɨ: 
ˇ˖݌  = ோ˓˃ˇ௟˔ˈˆˏ∙ℎ˒ = ଵସଶ,ଶଶ଴,ଷଽ∙଴,ହ = ͹͵͵,͵ ˍʞ˃. (3.37) 

[ˇ˖݌]  = ͷͲ ∙ ቀ𝜋∙௡˔∙ௗ˒ଷ଴ ቁ = ͷͲ ∙ ቀ𝜋∙଺ଶ,ହ∙ଵ,ସଶଷ଴ ቁ = Ͷ͸Ͷ,͹ ˍʞ˃. (3.38) 
ˇ˖݌  <  .ɭɫɥɨɜɢɟ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɡɧɚɱɢɬ, ɩɨɞɲɢɩɧɢɤ ɧɟ ɩɨɞɯɨɞɢɬ ,[ˇ˖݌]

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɩɨɞɲɢɩɧɢɤɨɜ ɜɵɛɢɪɚɟɦ ɤɨɥɶɰɟɜɨɣ ɩɨɞɲɢɩɧɢɤ ɫ 
ɜɨɞɹɧɵɦ ɨɯɥɚɠɞɟɧɢɟɦ.  

 
3.2.3 ȼɵɛɨɪ ɬɢɩɚ ɢ ɪɚɡɦɟɪɨɜ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ (Ɇɇɍ) ɢ 

ɪɟɝɭɥɹɬɨɪɚ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ 
 
Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɨɬɤɪɵɬɢɟɦ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɢ ɭɝɥɨɦ ɩɨɜɨɪɨɬɚ 

ɥɨɩɚɫɬɟɣ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɞɥɹ ɫɦɚɡɤɢ ɩɨɞɩɹɬɧɢɤɚ ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɧɚ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɦɚɫɥɹɧɨɟ ɯɨɡɹɣɫɬɜɨ. ɗɬɨɬ ɤɨɦɩɥɟɤɫ ɫɨɫɬɨɢɬ ɢɡ 
ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɪɟɝɭɥɹɬɨɪɚ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɦɚɫɥɨɯɪɚɧɢɥɢɳɚ, 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɧɚɫɨɫɨɜ ɞɥɹ ɩɟɪɟɤɚɱɤɢ ɦɚɫɥɚ.  

Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ (Ɇɇɍ) ɫɨɫɬɨɢɬ ɢɡ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ 
ɦɚɫɥɨɧɚɫɨɫɧɨɝɨ ɚɝɪɟɝɚɬɚ ɢ ɚɩɩɚɪɚɬɭɪɵ ɚɜɬɨɦɚɬɢɤɢ.  

Ⱦɥɹ ɬɭɪɛɢɧɵ Ⱥɥɞɚɧɫɤɨɣ Ƚɗɋ ɜ ɤɚɬɚɥɨɝɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɥɟɞɭɸɳɚɹ Ɇɇɍ: 
Ɇɇɍ-25/2-40/32/3 (ɦɚɫɫɚ: 33 ɬ), ɜ ɤɨɬɨɪɨɣ ɜɤɥɸɱɟɧɵ: 

 Ƚɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪ: ȽȺ25/2-40 (ɜɦɟɫɬɢɦɨɫɬɶ 25 ɦ3; 2 ɫɨɫɭɞɚ), ɪɚɡɦɟɪɵ 
ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.5: 

 
Ɍɚɛɥɢɰɚ 3.5 – Ɋɚɡɦɟɪɵ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ ȽȺ25/2-40, ɦɦ 

D D1 H H1 H2 Dɧ dɧ d 
2280 2730 4000 3200 3600 300 125 70 
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 Ɇɚɫɥɨɧɚɫɨɫɧɵɣ ɚɝɪɟɝɚɬ: ɆȺ32-3 (ɜɦɟɫɬɢɦɨɫɬɶ 32 ɦ3), ɪɚɡɦɟɪɵ ɤɨɬɨɪɨɝɨ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.6: 

 
Ɍɚɛɥɢɰɚ 3.6 – Ɋɚɡɦɟɪɵ ɦɚɫɥɨɧɚɫɨɫɧɨɝɨ ɚɝɪɟɝɚɬɚ ɆȺ32-3 

B B1 B2 L L1 L2 L3 H H1 H2 H3 H4 

3000 3236 2000 4260 4496 4876 1900 2500 2415 1400 1600 200 
 

 ɇɚɫɨɫ: 3ȼ80/40ȽɌ (1 ɲɬ.; ܳ = ͳ͹,ͷ ˎ/˔; ܰ = ͳͲͲ ˍʑ˕); 
 Ⱦɜɢɝɚɬɟɥɶ: 4Ⱥ280S2 (1 ɲɬ.; ܰ = ͳͳͲ ˍʑ˕; ݊ = ͳͶͷͲ ˑ˄/ˏˋː); 
Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ, ɩɪɢɦɟɧɹɟɬɫɹ ɪɟɝɭɥɹɬɨɪ 

ɱɚɫɬɨɬɵ ɗȽɊɄ-Ɇɉ-150-4, ɤɨɬɨɪɵɣ ɫɨɫɬɨɢɬ ɢɡ: 
 ɉɚɧɟɥɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɬɢɩɚ ɗȽɊɄ-Ɇɉ-150-4, ɞɚɧɧɵɟ ɤɨɬɨɪɨɣ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.7: 
 

Ɍɚɛɥɢɰɚ 3.7 – Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɢɫɩɨɥɧɟɧɢɟ ɩɚɧɟɥɢ ɗȽɊɄ-Ɇɉ-150-4 
Ɍɢɩ ɩɚɧɟɥɢ Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɢɫɩɨɥɧɟɧɢɟ Ɇɨɧɬɚɠ Ɋɚɡɦɟɪɵ, ɦɦ Ɇɚɫɫɚ, ɤɝ 
ɗȽɊɄ-Ɇɉ ɨɬɤɪɵɬɨɟ ɩɟɱɚɬɧɵɣ 335ɯ575ɯ2400 150 

 

 Ƚɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɤɨɥɨɧɤɢ ɭɩɪɚɜɥɟɧɢɹ ɬɢɩɚ ɗȽɊɄ-150-4, ɪɚɡɦɟɪɵ 
ɤɨɬɨɪɨɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.8: 
 

Ɍɚɛɥɢɰɚ 3.8 – Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɗȽɊɄ-150-4, ɦɦ 
D D1 D2 L L1 L2 H H1 H2 H3 

150 200 250 250 100 225 730 306 230 430 
 
3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɢ 

ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ 
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ, ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɨɢɡɜɟɫɬɢ ɪɚɫɱɟɬ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ, ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ. ɉɨ 
ɞɚɧɧɵɦ ɦɨɞɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɣ ɞɥɹ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɩɨɞɨɛɧɨɣ ɉɅ30ɚ-ȼ-900 
ɩɪɢɧɢɦɚɟɬɫɹ ɛɟɬɨɧɧɚɹ ɬɪɚɩɟɰɟɢɞɚɥɶɧɚɹ ɫɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ ɫ ɭɝɥɨɦ ɨɛɯɜɚɬɚ 𝜑˔˒ = ʹͳͲ°. 

Ɋɚɞɢɭɫ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɧɚ ɜɯɨɞɟ: 
ݎ˅  ˘ = ͳ,͹ͺͻ ∙ ଵܦ = ͳ,͹ͺͻ ∙ ͻ = ͳ͸,ͳ ˏ. (3.39) 

 
Ⱦɢɚɦɟɬɪ ɜɯɨɞɧɵɯ ɢ ɜɵɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ: ܦ௔ = ͳ͵,ͷ ˏ ɢ ܦ௕ = ͳͳ,ͺ ˏ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ݎ௔ = ͸,͹ͷ ˏ ɢ ݎ௕ = ͷ,ͻ ˏ. 
ɒɢɪɢɧɚ ɜɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ (ɩɪɢɛɥɢɠɟɧɧɨ): 
′˘˅ܤ  = ʹ,ͺͺͷ ∙ ଵܦ = ʹ,ͺͺͷ ∙ ͻ = ʹ͸,Ͳ ˏ. (3.40) 

 
ɇɟɨɛɯɨɞɢɦɚ ɭɫɬɚɧɨɜɤɚ ɛɵɤɚ, ɬɨɝɞɚ ɲɢɪɢɧɚ ɜɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ: 
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˘˅ܤ = ′˘˅ܤ + ˍ˞˄ߜ = ʹ͸ + ʹ,ͷ = ʹͺ,ͷ ˏ, (3.41) 
 
ɝɞɟ ߜ˄˞ˍ – ɬɨɥɳɢɧɚ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɛɵɤɚ, ɪɚɜɧɚɹ: 
ˍ˞˄ߜ  = ͳ + ொ೘𝑎ೣସ଴଴ = ͳ + ହ଼ଽସ଴଴ = ʹ,ͷ ˏ. (3.42) 

 
ɉɪɢɛɥɢɡɢɬɟɥɶɧɚɹ ɲɢɪɢɧɚ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ (ɢɡ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ): 
′˘˞˅ܤ  = ʹ,ͷ ∙ ଵܦ = ʹ,ͷ ∙ ͻ = ʹʹ,ͷ ˏ. (3.43) 

 
ɒɢɪɢɧɚ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ: 
˘˞˅ܤ  = ′˘˞˅ܤ + ˍ˞˄ߜ = ʹʹ,ͷ + ʹ,ͷ = ʹͷ,Ͳ ˏ, (3.44) 

 
ɇɚ ɪɢɫɭɧɤɟ 3.2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬɚ Ⱥɥɞɚɧɫɤɨɣ 

Ƚɗɋ.  
 

 
Ɋɢɫɭɧɨɤ 3.2 – ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬɚ Ⱥɥɞɚɧɫɤɨɣ Ƚɗɋ 

 
3.4 ɉɨɞɴɟɦɧɨ–ɬɪɚɧɫɩɨɪɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 
Ⱦɥɹ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɜɵɛɢɪɚɟɬɫɹ ɦɨɫɬɨɜɨɣ ɤɪɚɧ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 

500+100 ɬ ɜ ɤɨɥɢɱɟɫɬɜɟ 2 ɲɬ. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈɈɈ «ɍɪɚɥɦɚɲɡɚɜɨɞ». 
Ⱦɥɹ ɩɨɞɴɟɦɚ ɡɚɬɜɨɪɨɜ ɜ ɜɟɪɯɧɟɦ ɢ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜɵɛɢɪɚɟɬɫɹ ɤɨɡɥɨɜɵɟ 

ɤɪɚɧɵ ɫ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 200+200+200 ɢ 150 ɬɨɧɧ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 
4.1 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɢ ɫɯɟɦɵ 

ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 

4.1.1 ȼɵɛɨɪ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
 

ɋɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɜɵɛɢɪɚɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɦɩɨɧɨɜɤɢ 
ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ. Ɋɚɫɫɦɨɬɪɢɦ 2 ɜɚɪɢɚɧɬɚ: ɨɛɵɱɧɵɣ ɢ ɭɤɪɭɩɧɟɧɧɵɣ ɛɥɨɤ. 

1) Ⱦɥɹ ɨɞɢɧɨɱɧɨɝɨ ɛɥɨɤɚ ɩɪɟɞɫɬɚɜɢɦ ɫɬɪɭɤɬɭɪɧɭɸ ɫɯɟɦɭ, ɤɨɬɨɪɚɹ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.1: 

 

 
Ɋɢɫɭɧɨɤ 4.1 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɨɛɵɱɧɨɝɨ ɛɥɨɤɚ 

 
Ɋɚɫɫɱɢɬɚɟɦ ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɞɥɹ Ƚɗɋ: 
 ̝ܲ ː = Ͳ,Ͳͷ ∙ ʒܲЭʠ = Ͳ,Ͳͷ ∙ ͻͲͲ = Ͷ,ͷ ʛʑ˕, (4.1) 

 
ɝɞɟ    ʒܲЭʠ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ. 

ȼɵɛɢɪɚɟɦ 3 ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɬɢɩɚ ɌɋɁ-5500/13,8.  
ɉɚɪɚɦɟɬɪɵ: Uȼɇ=13,8 ɤȼ; Uɇɇ=6 ɤȼ; Uɤ%=6. Ɍɋɇ ɩɪɨɟɤɬɢɪɭɟɬɫɹ 

ɫɩɟɰɢɚɥɶɧɨ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 
Ɇɨɳɧɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ܵ˕ = ௉̂ ˈː−௉̝ ː௖௢௦ఝːˑˏ = ଵ଴଴−଴,ହ଴,଼ହ = ͳͳ͹,Ͳͷ ʛʑ˕, (4.2) 

 
ɝɞɟ    ܲ̂ ˈː – ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ. 

ȼɵɛɢɪɚɟɦ ɫɢɥɨɜɨɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɢɩɚ ɌȾɐ-250000/500 ɍɏɅ1. 
ɉɚɪɚɦɟɬɪɵ: Sɧɨɦ=525 ɆȼȺ; Uȼɇ=525 ɤȼ; Uɇɇ=13,8 ɤȼ; ∆Pɯ=250 ɤȼɬ; 

∆Pɤ=600 ɤȼɬ; Uɤ%=13; ɫɬɨɢɦɨɫɬɶ: 400 ɦɥɧ. ɪɭɛ. ɂɡɝɨɬɨɜɢɬɟɥɶ: ɈɈɈ 
«Ɍɨɥɶɹɬɬɢɧɫɤɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ» (Ɍɨɥɶɹɬɬɢ). 

2) Ⱦɥɹ ɜɚɪɢɚɧɬɚ ɫ ɨɛɴɟɞɢɧɟɧɧɵɦ ɛɥɨɤɨɦ ɩɪɟɞɫɬɚɜɢɦ ɫɬɪɭɤɬɭɪɧɭɸ ɫɯɟɦɭ, 
ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.2: 
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Ɋɢɫɭɧɨɤ 4.2 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɭɤɪɭɩɧɟɧɧɨɝɨ ɛɥɨɤɚ 

 
Ɇɨɳɧɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ܵ˕ = ʹ ∙ ௉̂ ˈː−௉̝ ː௖௢௦ఝːˑˏ = ʹ ∙ ଵ଴଴−଴,ହ଴,଼ହ = ʹ͵Ͷ,ͳ  ʛʑ˕. (4.3) 

 
ȼɵɛɢɪɚɟɦ ɫɢɥɨɜɨɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɢɩɚ ɌȾɐ-250000/5500 ɍɏɅ1. 
ɉɚɪɚɦɟɬɪɵ: Sɧɨɦ=250 ɆȼȺ; Uȼɇ=525 ɤȼ; Uɇɇ=13,8 ɤȼ; ∆Pɯ=250 ɤȼɬ; 

∆Pɤ=600 ɤȼɬ; Uɤ%=13; ɫɬɨɢɦɨɫɬɶ: 400 ɦɥɧ. ɪɭɛ. ɂɡɝɨɬɨɜɢɬɟɥɶ: ɈɈɈ 
«Ɍɨɥɶɹɬɬɢɧɫɤɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ» (Ɍɨɥɶɹɬɬɢ). 
 

4.1.2 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 
 

Ʉɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ: 
 ݊ˎ = ௉ʒЭʠ−௉̝ ː௄∙ 𝑃ː˃˕cos 𝜑 + ͳ = ଽ଴଴−ସ,ହଵ∙వబబబ,ఴఱ + ͳ = ͳ,ͺ ≈ ʹ, (4.4) 

 
ɝɞɟ     ܭ = ͳ – ɤɨɷɮɮɢɰɢɟɧɬ;  ܲː ˃˕ = ͻͲͲ ʛʑ˕ – ɧɚɬɭɪɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ɩɟɪɟɞɚɜɚɟɦɚɹ Ʌɗɉ 500 ɤȼ. 

ȼɵɛɢɪɚɟɦ ɩɪɨɜɨɞ ɦɚɪɤɢ Ⱥɋ-400/64 ɞɥɹ ɧɚɩɪɹɠɟɧɢɹ 500 ɤȼ. Ɍɨɤ 
ɞɨɩɭɫɬɢɦɵɣ Iɞɨɩ = 860 Ⱥ. 

ɉɪɨɜɟɪɢɦ ɩɪɨɜɨɞ ɩɨ ɧɚɝɪɟɜɭ: ɞɥɹ ɧɨɪɦɚɥɶɧɨɝɨ ɢ ɚɜɚɪɢɣɧɨɝɨ (ɨɬɤɥɸɱɚɟɬɫɹ 
1 ɥɢɧɢɹ) ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 

ˏ˓ːˑܫ  = 𝑃ʒЭʠ−𝑃˔ː೎೚𝑠𝜑ːˑˏ√ଷ∙௎ːˑˏ∙௡ˎ = వబబ−ర,ఱబ,ఴఱ√ଷ∙ହ଴଴∙ଷ = ͶͲͳ ʏ. (4.5) 

˓˃˅˃ܫ  = 𝑃ʒЭʠ−𝑃˔ː೎೚𝑠𝜑ːˑˏ√ଷ∙௎ːˑˏ∙ሺ௡ˎ−ଵሻ = వబబ−ర,ఱబ,ఴఱ√ଷ∙ହ଴଴∙ሺଷ−ଵሻ = ͸Ͳͺ ʏ <  ˑ˒. (4.6)ˇܫ

 
ɉɪɢɧɢɦɚɟɦ ɩɪɨɜɨɞ ɦɚɪɤɢ Ⱥɋ-400/64, ɬɚɤ ɤɚɤ ɩɪɨɜɨɞ ɩɪɨɯɨɞɢɬ ɩɨ ɭɫɥɨɜɢɸ 

ɧɚɝɪɟɜɚ. 
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4.1.3 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ–
ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ (ɌɗɈ) 

 
Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɜɵɛɪɚɬɶ ɫɯɟɦɭ ɢɡ ɜɚɪɢɚɧɬɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɌɗɈ. 

ȼɵɛɢɪɚɟɬɫɹ ɬɨɬ ɜɚɪɢɚɧɬ, ɭ ɤɨɬɨɪɨɝɨ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɛɭɞɭɬ ɦɟɧɶɲɟ.  
1) Ⱦɥɹ ɩɟɪɜɨɝɨ ɜɚɪɢɚɧɬɚ ɩɪɢ ɤɨɥɢɱɟɫɬɜɟ ɩɪɢɫɨɟɞɢɧɟɧɢɢ n=9. 
Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ: 
ܭ  = ʡܭ + ʡʠʜܭ + ʟʢܭ = ͻ ∙ ͶͲͲ + ͵ ∙ ʹͲ + ͺ ∙ ͵Ͳ = ͵ͻͲͲ ˏˎː. ˓˖˄. (4.7) 

 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢ ɧɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ  

ɌȾɐ-250000/500 ɍɏɅ1 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɜɧɵ:  
 ∆ ௑ܹ௑ = ݊ ∙ ∆ܲ̆ ∙ ˄˃˓ݐ = ͳ ∙ Ͳ,ʹͷ ∙ Ͷ͹ͷͺ,ͷ = ͳͳͻͲ ʛʑ˕ ∙ ˚; (4.8) 

 
ɝɞɟ     ݐ˓˃˄ = Ͷ͹ͷͺ,ͷ ˚ – ɜɪɟɦɹ ɪɚɛɨɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ௠ܶ௔௫. 

 ∆ ʞܹ = ∆௉̱௡ ∙ ቀ ௌௌːˑˏቁଶ ∙ 𝜏௠௔௫ = ଴,଺ଵ ∙ ቀଵଵ଻,ଵଶହ଴ ቁଶ ∙ ʹͶͷͲ = ͵ͳ͸ ʛʑ˕ ∙ ˚; (4.9) 

 

ɝɞɟ     𝜏 = ቀͲ,ͳʹͶ + ೘்𝑎ೣଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ቀͲ,ͳʹͶ + ସ଴଴଴ଵ଴଴଴଴ቁଶ ∙ ͺ͹͸Ͳ = ʹͶͲͷ ˚. 
 
ɂɡɞɟɪɠɤɢ ɢ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 
 ʗ = ∑ ݊ ∙ ଴,଺∙∆ௐ𝑋𝑋+଴,ଽ∙∆ௐʞଵ଴଴ = ͻ ∙ ଴,଺∙ଵଵଽ଴+଴,ଽ∙ଷଵ଺ଵ଴଴ = ͺͻ,ͻ ˕˞˔. ˓˖˄. (4.10) 

 ʖଵ = ∑ ݊ ∙ ଴,଺∙∆ௐ𝑋𝑋+଴,ଽ∙∆ௐʞଵ଴଴ = ͻ ∙ ଴,଺∙ଵଵଽ଴+଴,ଽ∙ଷଵ଺ଵ଴଴ = ͺͻ,ͻ ˕˞˔. ˓˖˄. (4.11) 
 

2) Ⱦɥɹ ɜɬɨɪɨɝɨ ɜɚɪɢɚɧɬɚ ɩɪɢ ɤɨɥɢɱɟɫɬɜɟ ɩɪɢɫɨɟɞɢɧɟɧɢɢ n=5. 
Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ: 
ܭ  = ʡܭ + ʡʠʜܭ + ʟʢܭ = ͷ ∙ ͶͲͲ + ͵ ∙ ʹͲ + ͺ ∙ ͵Ͳ = ʹ͵ͲͲ ˏˎː. ˓˖˄; (4.12) 

 
ɉɨɬɟɪɢ ɜ ɌȾɐ-250000/500 ɍɏɅ1: 
 ∆ ௑ܹ௑̟̱˓ = ݊ ∙ ∆ܲ̆ ∙ ˄˃˓ݐ = ʹ ∙ Ͳ,ʹͷ ∙ Ͷ͹ͷͺ,ͷ = ʹ͵͹ͻ ʛʑ˕ ∙ ˚; (4.13) 

 ∆ ʞܹ̟ ˍ˓ = ∆௉̱௡ ∙ ቀ ௌௌːˑˏቁଶ ∙ 𝜏௠௔௫ = ଴,଺ଶ ∙ ቀଵଵଶ,ସଶହ଴ ቁଶ ∙ ʹͶͷͲ = ͸͵͵ ʛʑ˕ ∙ ˚; (4.14) 

 ∆ ௑ܹ௑ˑ̌ˋː = ݊ ∙ ∆ܲ̆ ∙ ˄˃˓ݐ = ͳ ∙ Ͳ,ʹͷ ∙ Ͷ͹ͷͺ,ͷ = ͳͳͻͲ ʛʑ˕ ∙ ˚; (4.15) 
 ∆ ʞܹˑ ˇˋː = ∆௉̱௡ ∙ ቀ ௌௌːˑˏቁଶ ∙ 𝜏௠௔௫ = ଴,଺ଵ ∙ ቀଶଶସ,଻ଶହ଴ ቁଶ ∙ ʹͶͷͲ = ͵ͳ͸ ʛʑ˕ ∙ ˚; (4.16) 
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ɂɡɞɟɪɠɤɢ ɢ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 
 ʗ = ∑ ݊ ∙ ଴,଺∙∆ௐ𝑋𝑋+଴,ଽ∙∆ௐʞଵ଴଴ = Ͷ ∙ ଴,଺∙ଶଷ଻ଽ+଴,ଽ∙଺ଷଷଵ଴଴ + ͳ ∙ ଴,଺∙ଵଵଽ଴+଴,ଽ∙ଷଵ଺ଵ଴଴ =  = ͺͻ,ͻ ˕˞˔. ˓˖˄. (4.17) 

 ʖଶ = ːܧ ∙ ʙ + ʗ = Ͳ,ͳͷ ∙ ʹ͵ͲͲ + Ͳ,Ͳͺͻͻ = ͵Ͷͷ,ͳ ˏˎː. ˓˖˄. (4.18) 
 

ɇɚɣɞɟɦ ɪɚɡɧɢɰɭ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ ɦɟɠɞɭ ɜɚɪɢɚɧɬɚɦɢ: 
ߜ  = ʖభ−ʖమʖభ ∙ ͳͲͲ% = ହ଼ହ,ଵ−ଷସହ,ଵହ଼ହ,ଵ ∙ ͳͲͲ% = Ͷͳ%. (4.19) 

 
ɉɪɢɧɢɦɚɟɦ ɜɚɪɢɚɧɬ ɫ ɨɛɴɟɞɢɧɟɧɧɵɦ ɛɥɨɤɨɦ ɢ ɫɨ ɫɯɟɦɨɣ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ «3/2», ɬɚɤ ɤɚɤ ɷɬɨɬ ɜɚɪɢɚɧɬ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɟɧ 
ɷɤɨɧɨɦɢɱɟɫɤɢ ɢ ɬɟɯɧɢɱɟɫɤɢ, ɱɟɦ ɜɚɪɢɚɧɬ №1. 
 

4.2 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 

4.2.1 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ 
ɝɥɚɜɧɨɣ ɫɯɟɦɟ 

 
Ⱦɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ 

ɡɚɦɵɤɚɧɢɹ ɜ ɝɥɚɜɧɨɣ ɫɯɟɦɟ Ⱥɥɞɚɧɫɤɨɣ Ƚɗɋ ɢɫɩɨɥɶɡɭɟɦ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ 
RastrWin3. 

Ɋɚɫɫɦɨɬɪɢɦ 4 ɫɢɬɭɚɰɢɢ: 
1) Ɍɪɟɯɮɚɡɧɨɟ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ ɧɚ ɜɜɨɞɟ ɝɟɧɟɪɚɬɨɪɚ Ƚ1 (ɪɢɫɭɧɨɤ 4.3); 

 

 
Ɋɢɫɭɧɨɤ 4.3 - Ɍɪɟɯɮɚɡɧɨɟ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ ɧɚ ɜɜɨɞɟ ɝɟɧɟɪɚɬɨɪɚ Ƚ1 

 
2) Ɍɪɟɯɮɚɡɧɨɟ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ ɧɚ ɜɜɨɞɟ ɝɟɧɟɪɚɬɨɪɚ Ƚ9 (ɪɢɫɭɧɨɤ 4.4); 

 

 
Ɋɢɫɭɧɨɤ 4.4 - Ɍɪɟɯɮɚɡɧɨɟ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ ɧɚ ɜɜɨɞɟ ɝɟɧɟɪɚɬɨɪɚ Ƚ9 
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3) Ɍɪɟɯɮɚɡɧɨɟ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ ɧɚ ɫɛɨɪɧɵɯ ɲɢɧɚɯ ɄɊɍɗ 500 ɤȼ 
(ɪɢɫɭɧɨɤ 4.5); 
 

 
Ɋɢɫɭɧɨɤ 4.5- Ɍɪɟɯɮɚɡɧɨɟ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ ɧɚ ɫɛɨɪɧɵɯ ɲɢɧɚɯ ɄɊɍɗ 500 ɤȼ 

 
4) Ɉɞɧɨɮɚɡɧɨɟ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ ɧɚ ɫɛɨɪɧɵɯ ɲɢɧɚɯ ɄɊɍɗ 500 ɤȼ 

(ɪɢɫɭɧɨɤ 4.6); 
 

 
Ɋɢɫɭɧɨɤ 4.6 - Ɉɞɧɨɮɚɡɧɨɟ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ ɧɚ ɫɛɨɪɧɵɯ ɲɢɧɚɯ ɄɊɍɗ 500 ɤȼ 

 
Ⱦɥɹ ɷɬɨɝɨ ɫɨɡɞɚɟɦ ɮɚɣɥ ɮɨɪɦɚɬɚ .rst «ɞɢɧɚɦɢɤɚ.rst» ɞɥɹ ɪɚɫɱɟɬɚ 

ɧɟɫɢɦɦɟɬɪɢɢ ɢ ɬɨɤɨɜ ɄɁ. Ɂɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ ɍɡɥɵ/ɇɟɫɢɦ/ɂȾ (ɪɢɫɭɧɨɤ 4.7) ɭɡɥɵ 
ɫɯɟɦɵ ɢ ɫɪɟɞɧɢɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɭɡɥɚɯ, ɤɨɬɨɪɨɟ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɲɤɚɥɟ ɫɪɟɞɧɢɯ 
ɧɚɩɪɹɠɟɧɢɢ. Ⱦɥɹ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɧɢɦɚɟɦ 13,8 ɤȼ, ɚ ɞɥɹ ɜɵɫɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɫɛɨɪɧɵɯ ɲɢɧɚɯ 525 ɤȼ. 

 

 
Ɋɢɫɭɧɨɤ 4.7 – Ɍɚɛɥɢɰɚ ɍɡɥɵ/ɇɟɫɢɦ/ɂȾ 

 
ȼ ɬɚɛɥɢɰɟ ȼɟɬɜɢ/ɇɟɫɢɦ/ɂȾ (ɪɢɫɭɧɨɤ 4.8) ɫɨɟɞɢɧɹɟɦ ɭɡɥɵ ɫɯɟɦɵ ɢ ɜɜɨɞɢɦ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɹɦɨɣ ɢ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɤɨɷɮɮɢɰɢɟɧɬɵ 
ɬɪɚɧɫɮɨɪɦɚɰɢɢ. 
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Ɋɢɫɭɧɨɤ 4.8 – Ɍɚɛɥɢɰɚ ȼɟɬɜɢ/ɇɟɫɢɦ/ɂȾ 

 
ȼ ɬɚɛɥɢɰɟ Ƚɟɧɟɪɚɬɨɪɵ/ɇɟɫɢɦ (ɪɢɫɭɧɨɤ 4.9) ɡɚɧɨɫɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢ ɗȾɋ 

ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɢ ɫɢɫɬɟɦɵ. 
 

 
Ɋɢɫɭɧɨɤ 4.9 – Ɍɚɛɥɢɰɚ Ƚɟɧɟɪɚɬɨɪɵ/ɇɟɫɢɦ 

 
ɉɨɫɥɟ ɡɚɞɚɧɢɹ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɩɪɨɢɡɜɨɞɢɦ ɪɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ 

ɡɚɦɵɤɚɧɢɹ (ɪɢɫɭɧɤɢ 4.10 – 4.13).  
 

 
Ɋɢɫɭɧɨɤ 4.10 – Ɍɚɛɥɢɰɚ ɋɨɫɬɚɜ/ɇɟɫɢɦ: ɪɚɫɱɟɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ 

ɜɜɨɞɟ Ƚ1. 
 

 
Ɋɢɫɭɧɨɤ 4.11 – Ɍɚɛɥɢɰɚ ɋɨɫɬɚɜ/ɇɟɫɢɦ: ɪɚɫɱɟɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ 

ɜɜɨɞɟ Ƚ9. 
 

 
Ɋɢɫɭɧɨɤ 4.12 – Ɍɚɛɥɢɰɚ ɋɨɫɬɚɜ/ɇɟɫɢɦ: ɪɚɫɱɟɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ 

ɫɛɨɪɧɵɯ ɲɢɧɚɯ ɄɊɍɗ 
 

 
Ɋɢɫɭɧɨɤ 4.13 – Ɍɚɛɥɢɰɚ ɋɨɫɬɚɜ/ɇɟɫɢɦ: ɪɚɫɱɟɬ ɬɨɤɨɜ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ 

ɫɛɨɪɧɵɯ ɲɢɧɚɯ ɄɊɍɗ 
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Ɂɧɚɱɟɧɢɟ ɩɨɥɧɨɝɨ ɬɨɤɚ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɫɛɨɪɧɵɯ 
ɲɢɧɚɯ ɄɊɍɗ: 

ˑሺଵሻ˒ܫ  = ͵ ∙ ଵ,˒ˑሺଵሻܫ = ͵ ∙ ͳʹ,͵͹ʹͶ = ͵͹,ͳʹ ˍʏ. (4.20) 
 

Ɉɩɪɟɞɟɥɢɦ ɭɞɚɪɧɵɣ ɬɨɤ ɞɥɹ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɜɨɞɟ 
ɝɟɧɟɪɚɬɨɪɚ Ƚ1. ȼ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ RastrWin3 ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɬɨɥɶɤɨ 
ɷɤɜɢɜɚɥɟɧɬɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɹɦɨɣ, ɨɛɪɚɬɧɨɣ ɢ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 
Ⱦɥɹ ɷɬɨɝɨ ɡɚɩɭɫɤɚɟɦ ɪɚɫɱɟɬ ɲɭɧɬɚ (ɪɢɫɭɧɤɢ 4.14 – 4.17). 

 

 
Ɋɢɫɭɧɨɤ 4.14 – Ɋɚɫɱɟɬ ɲɭɧɬɚ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɜɨɞɟ ɝɟɧɟɪɚɬɨɪɚ Ƚ1 

 
ȼɪɟɦɹ ɡɚɬɭɯɚɧɢɹ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɨɤɚ ɄɁ: 
 ௔ܶሺଷሻ = ௫Σ𝜔∙௥Σ = ଴,ଵ଻ଶ∙𝜋∙ହ଴∙଴,଴ଵଶ = Ͳ,ͲͶͷ ˔. (4.21) 

 

 
ɍɞɚɪɧɵɣ ɬɨɤ ɞɥɹ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɜɨɞɟ ɝɟɧɟɪɚɬɨɪɚ 

Ƚ1: 
 𝑖˖ˇሺଷሻ = √ʹ ∙ ݇˖ˇ ∙ ˑሺଷሻ˒ܫ = √ʹ ∙ ͳ,ͺ ∙ ͷʹ,ͻͷ = ͳ͵Ͷ,͹ͻ ˍʏ. (4.22) 

 
ɝɞɟ     ݇˖ˇ = ͳ,ͺ ÷ ʹ,Ͳ – ɞɥɹ ɝɟɧɟɪɚɬɨɪɚ; ݇˖ˇ = ͳ,ͳ – ɞɥɹ ɄɊɍɗ. 

Ɉɫɬɚɥɶɧɵɟ ɪɚɫɱɟɬɵ ɚɧɚɥɨɝɢɱɧɵ ɢ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.1. 
 

 
Ɋɢɫɭɧɨɤ 4.15 – Ɋɚɫɱɟɬ ɲɭɧɬɚ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɜɨɞɟ ɝɟɧɟɪɚɬɨɪɚ Ƚ9 
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Ɋɢɫɭɧɨɤ 4.16 – Ɋɚɫɱɟɬ ɲɭɧɬɚ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɫɛɨɪɧɵɯ ɲɢɧɚɯ ɄɊɍɗ. 

 

 
Ɋɢɫɭɧɨɤ 4.17 – Ɋɚɫɱɟɬ ɲɭɧɬɚ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɫɛɨɪɧɵɯ ɲɢɧɚɯ ɄɊɍɗ. 

 
Ɍɚɛɥɢɰɚ 4.1 – Ɋɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ. 

 
Ɍɪɟɯɮɚɡɧɨɟ ɄɁ ɧɚ 

ɜɜɨɞɟ Ƚ1 
Ɍɪɟɯɮɚɡɧɨɟ ɄɁ ɧɚ 

ɜɜɨɞɟ Ƚ9 
Ɍɪɟɯɮɚɡɧɨɟ ɄɁ ɧɚ 

ɋɒ ɄɊɍɗ 
Ɉɞɧɨɮɚɡɧɨɟ ɄɁ ɧɚ 

ɋɒ ɄɊɍɗ ˒ܫ ˑ, ɤȺ 52,95 26,53 24,78 37,12 𝑖˖ˇ, ɤȺ 134,79 67,53 38,55 57,75 

 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɝɟɧɟɪɚɬɨɪɨɜ Ƚ1-Ƚ8 ɢ Ƚ9 ɦɨɠɧɨ ɜɵɛɢɪɚɬɶ ɨɞɢɧɚɤɨɜɵɟ 

ɝɟɧɟɪɚɬɨɪɧɵɟ ɜɵɤɥɸɱɚɬɟɥɢ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɢ. 
ɉɨɫɥɟ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɵɛɨɪ 

ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ. 
 
4.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ 
 
Ⱦɥɹ ɜɵɛɨɪɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɬɨɤɢ  

ɪɚɛɨɱɟɝɨ ɪɟɠɢɦɚ. Ɍɨɤɢ ɚɜɚɪɢɣɧɨɝɨ ɪɟɠɢɦɚ ɷɬɨ ɬɨɤɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ 
ɭɞɚɪɧɵɟ ɬɨɤɢ.  

Ɋɚɛɨɱɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: 
௠௔௫.˓˃˄.ˆˈːܫ  = ͳ,Ͳͷ ∙ ːˑˏ.ˆˈːܫ = ͳ,Ͳͷ ∙ ௌːˑˏ√ଷ∙௎ːˑˏ = ͳ,Ͳͷ ∙ ଵଵ଻,଺ହ√ଷ∙ଵଷ,଼ = ͷ,ͳ͹ ˍʏ. (4.23) 

 
Ɋɚɛɨɱɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
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.˓˕.˄˃˓.௠௔௫ܫ = ͳ,Ͳͷ ∙ .˓˕.ˏːˑܫ = ͳ,Ͳͷ ∙ ௌːˑˏ√ଷ∙௎ːˑˏ = ͳ,Ͳͷ ∙ ହ଴଴√ଷ∙ହଶହ = Ͳ,ͷͺ ˍʏ. (4.24) 

 
Ɍɟɩɥɨɜɨɣ ɢɦɩɭɥɶɫ, ɜɵɞɟɥɹɟɦɵɦ ɬɨɤɨɦ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ: 
˚˔˃˓,௄ܤ  = ଶˑ˒ܫ ∙ ሺݐ˅˞ˍˎ +  ʟʖˋʏሻ; (4.25)ݐ

ˏ௄,ːˑܤ  = ௧ଶܫ ∙  ௧; (4.26)ݐ
 
ɝɞɟ     ݐ˅˞ˍˎ – ɜɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɤɥɸɱɚɬɟɥɹ; ݐʟʖˋʏ = Ͳ,Ͳͳ ˔ - ɜɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ; ܫ௧ – ɬɨɤ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ; ݐ௧ = ͵ ˔ – ɜɪɟɦɹ ɩɪɨɬɟɤɚɧɢɹ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ. 

 
4.2.3 ȼɵɛɨɪ ɫɢɥɨɜɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 

 
Ⱦɥɹ ɜɵɛɨɪɚ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɫɭɳɟɫɬɜɭɸɬ ɭɫɥɨɜɢɹ, 

ɤɨɬɨɪɵɦ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ. Ⱦɚɧɧɵɟ ɨ ɜɵɛɪɚɧɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɞɥɹ 
Ⱥɥɞɚɧɫɤɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 4.2 – 4.6. 
 
Ɍɚɛɥɢɰɚ 4.2 - ȼɵɛɨɪ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɞɥɹ ɝɟɧɟɪɚɬɨɪɨɜ. 

ɍɫɥɨɜɢɟ Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ Ʉɚɬɚɥɨɠɧɵɟ ɩɚɪɚɦɟɬɪɵ ȼȽȽ-15/50-6300 
Uɫɟɬɢ.ɝɟɧ≤Uɧɨɦ.ɜɵɤɥ 13,8 ɤȼ 15 ɤȼ 
Iɪɚɛ.max≤Iɧɨɦ.ɜɵɤɥ 5,17 ɤȺ 6,3 ɤȺ 

Iɩɨ≤Iɨɬɤɥ.ɜɵɤɥ 52,95 ɤȺ 50 ɤȺ 
iɭ≤iɩɪ.ɫɤɜ 134,79 ɤȺ 140 ɤȺ 

Bɤ.ɪɚɫɱ≤ Bɤ.ɧɨɦ 308,4 ɤȺ2∙ɫ 7500 ɤȺ2∙ɫ 
ɂɡɝɨɬɨɜɢɬɟɥɶ ɁȺɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» (ɑɟɛɨɤɫɚɪɵ) 

 
Ɍɚɛɥɢɰɚ 4.3 - ȼɵɛɨɪ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɞɥɹ ɝɟɧɟɪɚɬɨɪɨɜ. 

ɍɫɥɨɜɢɟ Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ Ʉɚɬɚɥɨɠɧɵɟ ɩɚɪɚɦɟɬɪɵ ɊȼɊɁ-20/8000 ɆɍɁ 
Uɫɟɬɢ.ɝɟɧ≤Uɧɨɦ.ɜɵɤɥ 13,8 ɤȼ 20 ɤȼ 
Iɪɚɛ.max≤Iɧɨɦ.ɜɵɤɥ 5,17 ɤȺ 8 ɤȺ 

Iɩɨ≤Iɨɬɤɥ.ɜɵɤɥ 52,95 ɤȺ 100 ɤȺ 
iɭ≤iɩɪ.ɫɤɜ 134,79 ɤȺ 250 ɤȺ 

Bɤ.ɪɚɫɱ≤ Bɤ.ɧɨɦ 308,4 ɤȺ2∙ɫ 48875 ɤȺ2∙ɫ 
ɂɡɝɨɬɨɜɢɬɟɥɶ ɁȺɈ «ɁɗɌɈ» (ȼɟɥɢɤɢɟ Ʌɭɤɢ) 

 
Ɍɚɛɥɢɰɚ 4.4 – ȼɵɛɨɪ ɹɱɟɣɤɢ ɄɊɍɗ. 

ɍɫɥɨɜɢɟ Ɋɚɫɱɟɬɧɵɟ ɩɚɬɚɦɟɬɪɵ Ʉɚɬɚɥɨɠɧɵɟ ɩɚɪɚɦɟɬɪɵ HD 550 SR 
Uɫɟɬɢ ≤ Uɧɨɦ 500 ɤȼ 550 ɤȼ 

Iɪɚɛ.max≤Iɧɨɦ.ɜɵɤɥ 0,58 ɤȺ 4 ɤȺ 
iɭ≤iɩɪ.ɫɤɜ 57,75 ɤȺ 170 ɤȺ 

Bɤ.ɪɚɫɱ≤ Bɤ.ɧɨɦ 120,5 ɤȺ2∙ɫ 86700 ɤȺ2∙ɫ 
ɂɡɝɨɬɨɜɢɬɟɥɶ Hyundai Heavy Inductries Co., Ltd 

 
 



42 

Ɍɚɛɥɢɰɚ 4.5 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɄɊɍɗ 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 420/550 

ɇɨɦɢɧɚɥɶɧɨɟ ɜɵɞɟɪɠɢɜɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ, ɤȼ 710 
ɇɨɦɢɧɚɥɶɧɨɟ ɜɵɞɟɪɠɢɜɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɢɦɩɭɥɶɫɚ, ɤȼ 1175 
ɇɨɦɢɧɚɥɶɧɨɟ ɜɵɞɟɪɠɢɜɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɪɨɡɨɜɨɝɨ ɢɦɩɭɥɶɫɚ, ɤȼ 1550 
ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ, Ƚɰ 50/60 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, Ⱥ 4000 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɨɬɤɥɸɱɟɧɢɹ, ɤȺ 63 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɜɵɤɥɸɱɚɬɟɥɹ, ɤȺ 170 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɥɢɧɟɣɧɨɝɨ ɡɚɡɟɦɥɢɬɟɥɹ, ɤȺ 170 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ɤȺ 63 

 
Ɍɚɛɥɢɰɚ 4.6 - ɉɚɪɚɦɟɬɪɵ ɚɧɚɥɢɡɚɬɨɪɚ ɫɟɬɢ ɢ ɫɢɧɯɪɨɧɢɡɚɬɨɪɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɪɢɛɨɪɚ Ɇɨɞɟɥɶ Ɍɢɩ ɩɨɞɤɥɸɱɟɧɢɹ Ɇɨɳɧɨɫɬɶ 
Ⱥɧɚɥɢɡɚɬɨɪ ɓɆɄ120ɋ Ethernet 10/100Base TX 6,4 ȼȺ 

ɋɢɧɯɪɨɧɢɡɚɬɨɪ Ⱥɋ-Ɇ3 Ethernet 19,2 ȼȺ 
ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ 25,6 ȼȺ 

 
4.2.4 ȼɵɛɨɪ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚɩɪɹɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 

ɩɚɪɚɦɟɬɪɨɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɰɟɩɢ ɜ ɭɞɨɛɧɵɟ ɞɥɹ ɢɡɦɟɪɟɧɢɣ. Ʉ ɧɢɦ ɩɨɞɤɥɸɱɚɸɬɫɹ 
ɬɟɪɦɢɧɚɥɵ ɢɡɦɟɪɟɧɢɣ, ɬɟɪɦɢɧɚɥɵ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ. Ⱦɚɧɧɵɟ ɨ 
ɜɵɛɪɚɧɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɞɥɹ Ⱥɥɞɚɧɫɤɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 4.7 – 4.9. 
 
Ɍɚɛɥɢɰɚ 4.7 - ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 
ɧɚɩɪɹɠɟɧɢɢ. 

ɍɫɥɨɜɢɟ Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ Ʉɚɬɚɥɨɠɧɵɟ ɩɚɪɚɦɟɬɪɵ ɐɌɌɇ-35 

Uɫɟɬɢ.ɝɟɧ≤Uɧɨɦ 13,8 ɤȼ (20,2-38,4) ɤȼ 
Iɪɚɛ.max≤Iɧɨɦ 5170 Ⱥ 10000 Ⱥ 

ɂɡɝɨɬɨɜɢɬɟɥɶ ɈɈɈ «ɐɢɮɪɨɜɵɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ» (ɂɜɚɧɨɜɨ) 
 
Ɍɚɛɥɢɰɚ 4.8 - ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ. 

ɍɫɥɨɜɢɟ Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ Ʉɚɬɚɥɨɠɧɵɟ ɩɚɪɚɦɟɬɪɵ ɐɌɇ-35 

Uɫɟɬɢ.ɝɟɧ≤Uɧɨɦ 13,8 ɤȼ (20,2-38,4) ɤȼ 
Iɪɚɛ.max≤Iɧɨɦ 5170 Ⱥ 10000 Ⱥ 

ɂɡɝɨɬɨɜɢɬɟɥɶ ɈɈɈ «ɐɢɮɪɨɜɵɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ» (ɂɜɚɧɨɜɨ) 
 
Ɍɚɛɥɢɰɚ 4.9 – ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɄɊɍɗ 

ɍɫɥɨɜɢɟ Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ Ʉɚɬɚɥɨɠɧɵɟ ɩɚɪɚɦɟɬɪɵ ɐɌɌɇ-500 
Uɫɟɬɢ≤Uɧɨɦ. 500 ɤȼ 500 ɤȼ 
Iɪɚɛ.max≤Iɧɨɦ 580 Ⱥ 10000 Ⱥ 

ɂɡɝɨɬɨɜɢɬɟɥɶ ɈɈɈ «ɐɢɮɪɨɜɵɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ» (ɂɜɚɧɨɜɨ) 
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4.2.5 ȼɵɛɨɪ ɨɝɪɚɧɢɱɢɬɟɥɟɣ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ (Ɉɉɇ) ɢ ɡɚɝɪɚɞɢɬɟɥɶɧɵɯ 
ɮɢɥɶɬɪɨɜ 

 
Ⱦɥɹ ɄɊɍɗ 500 ɤȼ ɜɵɛɢɪɚɟɦ ɨɝɪɚɧɢɱɢɬɟɥɶ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ɬɢɩɚ     Ɉɉɇɩ-

500/303/20/4 ɍɏɅ1. ɂɡɝɨɬɨɜɢɬɟɥɶ: ɈɈɈ «Ⱥɋ ɗɧɟɪɝɢɹ». 
ȼɵɛɢɪɚɟɦ ɤɨɧɞɟɧɫɚɬɨɪ ɫɜɹɡɢ ɬɢɩɚ ɄɋȺ-500-4,67 ɍɏɅ1 ɟɦɤɨɫɬɶɸ 4670 ɩɎ. 

ɂɡɝɨɬɨɜɢɬɟɥɶ: ɈɈɈ «Ɋɨɫɷɧɟɪɝɨɫɟɪɜɢɫ». 
ȼɵɛɢɪɚɟɦ ȼɑ-ɡɚɝɪɚɞɢɬɟɥɶ ɬɢɩɚ ȼɁ-630-0,25 ɍɏɅ1 ɢɧɞɭɤɬɢɜɧɨɫɬɶɸ 0,25 

ɦȽɧ. ɂɡɝɨɬɨɜɢɬɟɥɶ: ɁȺɈ ɇɉɉ «ɗɥɟɤɬɪɨɧɧɵɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ» 
(ȿɤɚɬɟɪɢɧɛɭɪɝ). 

 
4.2.6 ȼɵɛɨɪ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ (ȾȽɍ) 
 
ȼɵɛɢɪɚɟɦ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɭɸ ɭɫɬɚɧɨɜɤɭ ȺȾ-1500ɋ-Ɍ400 ɦɨɳɧɨɫɬɶɸ 

1,5 Ɇȼɬ. ɇɚɩɪɹɠɟɧɢɟ 380 ȼ. 
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5 ɍɫɬɪɨɣɫɬɜɚ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ 
 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ ɝɥɚɜɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɵɣ ɤɨ 
ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: 

ːˑˏଶܫ  = ூːˑˏ∙௞˔˘௞˕˕ = ସଽଷ଴∙ଵହ଴଴଴/ହ = Ͷ,ͻ͵ ʏ (5.1) 

 
Ɍɨɤ ɪɨɬɨɪɚ ɩɨɫɥɟ ɜɵɩɪɹɦɢɬɟɥɹ: 
˓′ܫ  = ˓ܫ = ଵ଻ଽହ√ଶ = ͳͶ͸ͷ ʏ (5.2) 

 
Ɇɨɳɧɨɫɬɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ: 
 ܵːˑˏʑʒ = √͵ ∙ ˓′ܫ ∙ ˓ܷ = √͵ ∙ ͳͶ͸ͷ ∙ Ͷ͵Ͳ = ͳͲͻͳ ˍʑʏ (5.3) 

 
5.1 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 

 
ɉɨ ɦɨɳɧɨɫɬɢ ɢ ɧɚɩɪɹɠɟɧɢɸ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɥɢɧɢɢ 

ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ. 
 
5.1.1 ɇɚ ɝɥɚɜɧɨɦ ɝɟɧɟɪɚɬɨɪɟ ȽȽ(GG) ɋȼ-1500/170-96 ɍɏɅ4 
 
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ 

ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ 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 ɄɁ 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. 
 
5.1.2 ɇɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɦ ɝɟɧɟɪɚɬɨɪɟ ȼ-340/75-18 ɍɏɅ4 
 
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɨɬ 

ɦɧɨɝɨɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ. 
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5.1.3 ɇɚ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɛɥɨɤɚ ɌȾɐ-250000/500 ɍɏɅ1 
 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 ɍɫɬɪɨɣɫɬɜɨ ɜɵɛɨɪɚ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 

ɨɯɜɚɬɵɜɚɸɳɟɟ ɨɛɦɨɬɤɭ ȼɇ (ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ); 

 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɧɚ 
ɡɟɦɥɸ ɜ ɫɟɬɢ 500 ɤȼ; 

 Ɋɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ 13,8 ɤȼ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɛɥɨɤɚ; 
 Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɉɀɌ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ;  
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
 Ɂɚɳɢɬɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ ɩɟɪɟɝɪɟɜɚ ɢ ɩɨɬɟɪɢ ɨɯɥɚɠɞɟɧɢɹ; 
 Ʉɨɧɬɪɨɥɶ ɢɡɨɥɹɰɢɢ ɜɜɨɞɨɜ Ʉɂȼ-500. 
 
5.1.4 ɇɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɌɋɁ-5500/13,8 ɍ4 
 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 ɆɌɁ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ ɧɚɩɪɹɠɟɧɢɸ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ; 
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ. 
 
5.1.5 ɇɚ ɥɢɧɢɹɯ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 500 ɤȼ 
 
Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ 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); 
 Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 500 ɤȼ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɍɊɈȼ 500 ɤȼ. 
 

5.2 Ɋɚɫɱɟɬ ɡɚɳɢɬ ɢ ɜɵɛɨɪ ɭɫɬɚɜɨɤ 
 

5.2.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɥɚɜɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 
(I∆G) 
 

ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ – ɨɫɧɨɜɧɚɹ 
ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɚɹ ɢ ɱɭɜɫɬɜɢɬɟɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɦɟɠɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ 
ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. Ɉɧɚ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 
ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɧɚ ɝɥɚɜɧɵɯ ɢ ɧɭɥɟɜɵɯ ɜɵɜɨɞɚɯ. 
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1) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 

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

Ɍɨɤ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 
ʜʐሺʜሻܫ  = ʝʓʜܭ ∙ 𝑖݂ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ Ͷͻ͵Ͳ = ʹͶ͸,ͷ ʏ ሺͲ,Ͳͷ ∙  ʜሻ, (5.4)ܫ
 
ɝɞɟ ܭʝʓʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; 𝑖݂ – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ. 

ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ: 
଴.˓˔ܫ  ൒ ʜܭ ∙ ʜʐሺʜሻܫ = ʹ ∙ ʹͶ͸,ͷ = Ͷͻ͵ ʏ ሺͲ,ͳ ∙  ʜሻ, (5.5)ܫ

 
ɝɞɟ ܭː – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɧɚɱɚɥɶɧɨɝɨ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ: ܫ˔˓.଴ = Ͳ,ͳͷ ∙  .ʜܫ
2) Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ. 
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: 

ʜʐሺʙʖሻܫ  = ʏʞܭ ∙ 𝑖݂ ∙ ʝʓʜܭ ∙ ௠௔௫ܫ = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ʹ͵Ͷ͹͸ = ʹ͵Ͷ͹,͸ ʏ, (5.6) 
 
ɝɞɟ ܭʏʞ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ; ܫ௠௔௫ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɝɥɚɜɧɵɯ ɜɵɜɨɞɚɯ 
ɩɪɢ ɜɧɟɲɧɟɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 

௠௔௫ܫ  = ா ′̂′௫೏′′ ∙ ʜܫ = ଵ଴,ଶଵ ∙ Ͷͻ͵Ͳ = ʹ͵Ͷ͹͸ ʏ, (5.7) 

 
ɝɞɟ ܧ′̂′ – ɫɜɟɪɯɩɟɪɟɯɨɞɧɚɹ ɗȾɋ ɝɟɧɟɪɚɬɨɪɚ; ݔௗ′′ – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
˕ܭ  > ூʜʐሺʙʖሻ∙௄ʜூ೘𝑎ೣ = ଶଷସ଻,଺∙ଶଶଷସ଻଺ = Ͳ,ʹ; (5.8) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɨɪɦɨɠɟɧɢɹ ܭ˕ = Ͳ,͵. 
3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ: 
ʜʡܫ  = ூʠʟ∗௄ʡ = ଴,ଵହ଴,ଷ = Ͳ,ͷ. (5.9) 

 
4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ɞɨɥɠɟɧ ɜɵɩɨɥɧɹɬɶ ɭɫɥɨɜɢɟ: 
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ܤ ൒ ூʠʟ∗௄ʡ = ଴,ଵହ଴,ଷ = Ͳ,ͷ. (5.10) 

 
ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɬɨɪɦɨɡɧɨɝɨ ɬɨɤɚ ɪɚɜɧɵɦ ܤ = ͳ,ͷ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ ܫ˔ˊ = ͳ,ͷ ∙ ːܫ = ͳ,ͷ ∙ ସଽଷ଴ହ଴଴଴/ହ = ͹,͵ ʏ. 

ɉɨɫɬɪɨɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɨɞɨɥɶɧɨɣ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 
ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ (ɪɢɫɭɧɨɤ 5.1). 

 

 
Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɨɞɨɥɶɧɨɣ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ 

 
Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɥɚɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ, 

ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɢ 
ɩɭɫɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɝɥɚɜɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ. 
 

5.2.2 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɥɚɜɧɨɝɨ 
ɝɟɧɟɪɚɬɨɪɚ (UN(U0)) 

 
Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɜ ɪɟɠɢɦɟ ɢɡɨɥɢɪɨɜɚɧɧɨɝɨ 

ɛɥɨɤɚ ɢ ɧɟ ɢɦɟɸɳɟɝɨ ɝɚɥɶɜɚɧɢɱɟɫɤɨɣ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 
Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɢɡ ɞɜɭɯ ɨɪɝɚɧɨɜ:  
1) ɉɟɪɜɵɣ ɨɪɝɚɧ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɹ 

ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ 
ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɝɥɚɜɧɵɯ ɜɵɜɨɞɚɯ. Ɉɬɫɬɪɚɢɜɚɸɬ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɨɛɭɫɥɨɜɥɟɧɧɨɣ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 
ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ ȼɇ. 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ ɩɟɪɜɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ, ɫɨɫɬɚɜɢɦ ɫɯɟɦɭ ɡɚɦɟɳɟɧɢɹ 
(ɪɢɫɭɧɨɤ 5.2). 
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Ɋɢɫɭɧɨɤ 5.2 – ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ  

 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 

ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ଴ܷ = ଵଷ ∙ ௎ʜʝʛ.ʑʜ√ଷ = ଵଷ ∙ ହଶହ√ଷ = ͳͲͳ,Ͳ ˍʑ, (5.11) 

 
ɝɞɟ ܷʜʝʛ.ʑʜ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɜɵɫɲɟɣ ɫɬɨɪɨɧɟ. 

ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
Σܥ  = ʡܥ + ʒܥ + ʧܥ + ʑʒܥ = Ͳ,ͲͲ͹͵ + Ͳ,ͻ + Ͳ,ͲͶ + Ͳ,͵ͷ =  = ͳ,ʹ͸ͳ͵ ˏˍʣ/˗˃ˊ˖, (5.12) 

 
ɝɞɟ ܥʡ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ܥʒ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ܥʑʒ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ; ܥʧ – ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ: 

ʧܥ  = ˇ˖.ʧܥ ∙ ݈ʧ = ͺͲ ∙ ͳͲ−ଽ ∙ ͷͲ = Ͳ,ͲͲͶ ˏˍʣ/˗˃ˊ˖, (5.13) 
 
ɝɞɟ    ܥʧ.˖ˇ – ɭɞɟɥɶɧɚɹ ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ; ݈ʧ – ɞɥɢɧɚ ɲɢɧɨɩɪɨɜɨɞɚ. 

ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɜ ɫɟɬɢ 13,8 ɤȼ: 
ʠܫ  = ͳ,͹͵ ∙ ːܷˑˏ.ˆ ∙ 𝜔 ∙ Σܥ = ͳ,͹͵ ∙ ͳ͵ͺͲͲ ∙ ͵ͳͶ ∙ ͳ,ʹ͸ͳ͵ = ͻ,Ͷ͹ ʏ, (5.14) 

 
ɝɞɟ    ːܷˑˏ.ˆ – ɧɨɦɢɧɚɥɶɧɨɟ ɥɢɧɟɣɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ; 𝜔 – ɭɝɥɨɜɚɹ ɱɚɫɬɨɬɚ ɫɟɬɢ. 

ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 
ɨɞɧɨɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɫɬɨɪɨɧɟ 525 ɤȼ: 

 ଴ܷˠˎ.˔˕ = ݇ ∙ ଴ܷ ∙ ஼ʡሺఓబሻ஼ʡሺఓబሻ+஼Σ = Ͳ,ͷ ∙ ͳͲͳͲͲͲ ∙ ଴,଴ଵହ଴,଴ଵହ+ଵ,ଶ଺ଵଷ = ͷͻͶ ʑ, (5.15) 
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ɝɞɟ k – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ଴ܷ ɩɨ ɨɛɦɨɬɤɟ 
ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ܥʡሺߤ଴ሻ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 
ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ: 
 ʠܷʟ ൒ ௄ʜ௄ʑ ∙ ௎బˠˎ.˔˕௡ʡʜ = ଵ,ହ଴,ଽହ ∙ ହଽସଵଷ,଼ √ଷ∙଴,ଵ/ଷ⁄ = ͵,ͻʹ ʑ, (5.16) 

 
ɝɞɟ     ܭʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܭʑ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ; ݊ʡʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ Ɍɇ. 

ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: 
 ଴ܷଵீ ɫ ɭɫɬɚɜɤɨɣ 4 ȼ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 5,0 ɫ ɧɚ ɫɢɝɧɚɥ; 
 ଴ܷଶீ ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 15 ȼ ɢ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ 

ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ 
ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 

2) ȼɬɨɪɨɣ ɨɪɝɚɧ ଴ܷଷ ɪɟɚɝɢɪɭɟɬ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɬɪɟɬɶɟɣ 
ɝɚɪɦɨɧɢɤɢ, ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɜ ɧɭɥɟɜɵɯ ɜɵɜɨɞɚɯ. 

Ⱦɥɹ ɷɬɨɝɨ ɨɪɝɚɧɚ ɭɫɬɚɜɤɚ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɨɪɦɨɠɟɧɢɹ ܭʡ = ͳ,ͷ. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ: 

 ܺ = ଵ௄ʡ+ଶ = ଵଵ,ହ+ଶ = Ͳ,ʹͺ͸. (5.17) 

 
Ɉɪɝɚɧ 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. 

 
5.2.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɝɥɚɜɧɨɦ ɝɟɧɟɪɚɬɨɪɟ (U1>), 

(U2>) 
 

Ɂɚɳɢɬɚ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ 
ɝɥɚɜɧɵɯ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 

1) ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2>: 
 ʠܷʟଶ = ଵ,ସ∙௎ːˑˏ.ˆ௡ʡʜ = ଵ,ସ∙ଵଷ଼଴଴ଵଷ଼଴଴/ଵ଴଴ = ͳͶͲ ʑ. (5.18) 

 
2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɩɟɪɜɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɭɫɬɚɧɨɜɥɟɧ ɜɬɨɪɨɣ ɨɪɝɚɧ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢɥɢ ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. 
ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U1>: 
 ʠܷʟଵ = ଵ,ଶ∙௎ːˑˏ.ˆ௡ʡʜ = ଵ,ଶ∙ଵଷ଼଴଴ଵଷ଼଴଴ ଵ଴଴⁄ = ͳʹͲ ʑ. (5.19) 
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Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.2.4 Ɂɚɳɢɬɚ ɝɥɚɜɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 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: 
ଶ∗ܫ  =  ʜ, (5.20)ܫ/ଶܫ
 

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

ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 
ʓʝʞݐ  = ଶଶ∗ܫ/ܣ ,  (5.21) 
 

ɝɞɟ     ܣ = ʹͲ – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 
Ɂɚɳɢɬɚ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɨɪɝɚɧɵ: 
1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ: ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
ɞɟɣɫɬɜɢɟɦ ɧɚ ɫɢɝɧɚɥ. ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 

- ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: ܫ∗ଶʠʗʒʜ = ሺͲ,Ͳͷ ÷ Ͳ,Ͳ͹ሻ;  
- ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ ɜɬɨɪɢɱɧɨɣ ɰɟɩɢ: 
ଶʠʗʒʜܫ  = Ͳ,Ͳ͹ ∙ ூʜ௞ʡʡ = Ͳ,Ͳ͹ ∙ ସଽଷ଴ହ଴଴଴ ହ⁄ = Ͳ,͵ͷ ʏ, (5.22) 

 
ɝɞɟ     ݇ʡʡ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɌɌ. 

2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ 
ɬɨɤɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ  ݐ௠௔௫ = ͸ͲͲ ˔.  

ɉɪɢ ɬɚɤɢɯ ɩɚɪɚɦɟɬɪɚɯ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 
ଶ∗ܫ  = √ ஺௧೘𝑎ೣ = √ ଶ଴଺଴଴ = Ͳ,ͳͺ. (5.23) 
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Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ 
ɟɞɢɧɢɰɚɯ ɜɨ ɜɬɨɪɢɱɧɵɯ ɰɟɩɹɯ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 

ଶʞʢʠʙ∗ܫ  = ூ∗మ௄ʜ = ଴,ଵ଼ଵ,ଶ = Ͳ,ͳͷ, (5.24) 

 
ɝɞɟ     ܭʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

ଶʞʢʠʙܫ  = ଶʞʢʠʙ∗ܫ ∙ ூʜ௞ʡʡ = Ͳ,ͳͷ ∙ ସଽଷ଴ହ଴଴଴ ହ⁄ = Ͳ,͹ͷ ʏ. (5.25) 

 
ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɟɩɥɨɜɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ 

ɬɨɤɚ: 
˒ˑˇݐ  = ஺ூ∗మʞʢʠʙమ = ଶ଴଴,ଵହమ = ͺ͸Ͷ ˔. (5.26) 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɚɦɢ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɫ 
ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: 
ʠʟݐ  = ଶ଴ሺூ∗మሻమ. (5.27) 

 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.3. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ 
ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ 
ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.3. 

 
Ɍɚɛɥɢɰɚ 5.3 – Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
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Ⱦɥɢɬɟɥɶɧɨɫɬɶ, ɫ 20 56 80 125 222 500 
 

 
Ɋɢɫɭɧɨɤ 5.3 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ 
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ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ, 
ɩɪɢɧɢɦɚɟɦ ɜɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ: ݐʠʟ௠𝑖௡ = ʹͲ ˔, ݐʠʟ௠௔௫ = ͷͲͲ ˔.  

4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ሺܫଶʝʡʠሻ  ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 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.  
ȼɵɛɨɪ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɤɪɢɜɨɣ ɩɪɟɞɟɥɶɧɨɣ 

ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
2. ɂɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 

ɡɚɦɵɤɚɧɢɢ ɧɚ ɨɬɯɨɞɹɳɢɯ BɅ: 
ɚ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ 

ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɲɢɧɚɯ ȼɇ ɛɥɨɤɚ. 
ɋɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɲɟɣ 

ɫɬɨɪɨɧɟ ɧɚɩɪɹɠɟɧɢɹ: 
′′ௗʑʜݔ  = ′′ௗݔ ∙ ቀ௎˅ː௎ːːቁଶ =  Ͳ,ʹͳ ∙ ቀହଶହଵଷ,଼ቁଶ = ͵Ͳ͵,ͻ. (5.28) 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɚɹ ɤ 

ɜɵɫɲɟɣ ɫɬɨɪɨɧɟ: 
ଶʑʜݔ  = ଶݔ ∙ ቀ௎˅ː௎ːːቁଶ =  Ͳ,ʹͳ͹ ∙ ቀହଶହଵଷ,଼ቁଶ = ͵ͳͶ,ͳ. (5.29) 

∗.ଶʠ.ʖܫ  = ଵଵ,ଵ∙(௫೏ʑʜ′′ +௫మʑʜ+ଶ∙௫ʡ) = ଵଵ,ଵ∙ሺଷ଴ଷ,ଽ+ଷଵସ,ଵ+ଶ∙଴,ଵଷሻ = Ͳ,ͲͲͳͶ͹ ˑ. ˈ., (5.30) 

 
ɝɞɟ     ݔʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ.  

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
ଶʠ.ʖ.∗ሺଶሻܫ  = ∗.ଶʠ.ʖܫʹ ∙ ݇ʡ = ʹ ∙ Ͳ,ͲͲͳͶ͹ ∙ ቀହଶହଵଷ,଼ቁ = Ͳ,ͳͳʹ ˑ. ˈ. (5.31) 

 
ɛ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 

ɥɢɧɢɣ 500 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ 
ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ: 

∗.ଶʠ.ʖܫ  = ாƩ′′௫భƩ+௫మƩ = ଵଵ,ଵ∙ሺሺ௫೏ʑʜ′′ +௫ ˕+௫ ˎሻ+ሺ௫మʑʜ+௫ ˕+௫ ˎሻሻ = Ͳ,ͲͲͳͶͶ ˑ. ˈ. (5.32) 

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
∗.ଶʠ.ʖܫ  = ∗.ଶʠ.ʖܫʹ ∙ ݇ʡ = ʹ ∙ Ͳ,ͲͲͳͶͶ ∙ ቀହଶହଵଷ,଼ቁ = Ͳ,ͳͳͲ ˑ. ˈ. (5.33) 
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ɉɪɢɧɢɦɚɟɬɫɹ ܫଶʠ.ʖ.∗ = Ͳ,ʹͷ ˑ. ˈ. 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫ ɪɟɡɟɪɜɧɵɦɢ ɡɚɳɢɬɚɦɢ ɥɢɧɢɢ.  
3. ɂɡ ɭɫɥɨɜɢɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɫ 

ɡɚɳɢɬɚɦɢ BJI. ȼ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɩɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ. 

Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 500 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 

 
5.2.5 Ɂɚɳɢɬɚ ɝɥɚɜɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ (I1) 

 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɤɢ 

ɫɬɚɬɨɪɚ. Ɂɚɳɢɬɚ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɧɭɥɟɜɵɯ ɜɵɜɨɞɚɯ. 
Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɢ ɫɨɞɟɪɠɢɬ 
ɫɥɟɞɭɸɳɢɟ ɨɪɝɚɧɵ: 

1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɢ ɞɟɣɫɬɜɭɸɳɢɣ ɧɚ ɫɢɝɧɚɥ. 

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
ଵʠʗʒʜܫ  = ௄ʜʠ௄ʑ ∙ ூʜ௡ʡʡ = ଵ,଴ହ଴,ଽ଼ ∙ ସଽଷ଴ହ଴଴଴ ହ⁄ = ͷ,ʹͺ ʏ, (5.34) 

 
ɝɞɟ     ܭʜʠ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ; ܭʑ = Ͳ,ͻͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ 0,9 ɫ. 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 

ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɞɟɣɫɬɜɭɟɬ ɧɚ ɩɭɫɤ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 
ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
ଵʞʢʠʙܫ  = ௄ʜʞ௄ʑ ∙ ூʜ௡ʡʡ = ଵ,଴଼଴,ଽ଼ ∙ ସଽଷ଴ହ଴଴଴ ହ⁄ = ͷ,Ͷ͵ ʏ, (5.35) 

 
ɝɞɟ     ܭʜʞ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ. 

3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɜ ɬɚɛɥɢɰɟ 5.4. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
 
Ɍɚɛɥɢɰɚ 5.4 - Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɜ ɝɟɧɟɪɚɬɨɪɟ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ 1,1 1,15 1,2 1,25 1,3 1,4 1,5 2 2,2 
Ⱦɥɢɬɟɥɶɧɨɫɬɶ, ɫ 3800 1200 450 340 280 160 80 3 1 
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Ɋɢɫɭɧɨɤ 5.4 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 

 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, 

ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɤɨɬɨɪɚɹ ɩɪɢɧɢɦɚɟɬɫɹ 
ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,01 ɫ. 

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

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ: 
ଵʝʡʠܫ  = ௄ʜʝʡʠ௄ʑ ∙ ூʜ௞ʡʡ = ଵ,ହ଴,ଽ଼ ∙ ସଽଷ଴ହ଴଴଴ ହ⁄ = ͹,ͷͷ ʏ, (5.36) 

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ.  
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ: 
 ʠܷʟ = ଴,଺଼∙௎ːˑˏ.ˆ௄ʑ∙௡˕ = ଴,଺଼∙ଵଷ଼଴଴ଵ,଴ଷ∙ଵଷ଼଴଴ ଵ଴଴⁄ = ͸͸,Ͳʹ ʑ. (5.37) 

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

ɜɵɤɥɸɱɚɬɟɥɟɣ 500 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 

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

ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɧɭɥɟɜɵɯ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɝɥɚɜɧɵɯ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 

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 500 ɤȼ Ƚɗɋ 
ɨɞɧɨɝɨ ɛɥɨɤɚ. ܼଵ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ 500 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ 
ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 500 ɤȼ Ⱥɥɞɚɧɫɤɚɹ Ƚɗɋ – Ⱥɥɞɚɧ N1: 
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ܼଵ ൑ Ͳ,ͺ ∙ ܼʡ + ଴,଼௄ʡ ∙ ܼʚ = Ͳ,ͺ ∙ ͳͶ͵,͵ + ଴,ଷ଼ ∙ ͸ = ͳͳ͸,͵ ʝˏ, (5.38) 

 
ɝɞɟ     ܭɌ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ; ܼɌ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 500 ɤȼ: 
 ZɌ = ௨k%∙Uɛ

మଵ଴଴∙ௌɧɨɦ.ɬ = ଵଷ∙ହଶହమଵ଴଴∙ଶହ଴ = ͳͶ͵,͵ Ɉɦ; (5.39) 

 ܼɅ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ. ܼଵ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 

 ܼଵ ɨ.ɟ. ൑ Ͳ,ͺ ∙ ௨ೖ%∙ௌɧɨɦ.ɝௌɧɨɦ.ɬ + ଴,଼௄ʡ ∙ ܼʚ ∙ ௌɧɨɦ.ɝ௎ȼɇ
మ = Ͳ,ͺ ∙ Ͳ,ͳ͵ ∙ ଵଵ଻,଺ହଶହ଴ + ଴,ଶ଼ ∙ ͸ ∙ ଵଵ଻,଺ହହଶହమ =  = Ͳ,Ͳͷ ɨ. ɟ. (5.40) 

 ܼଵ = ܼଵ ɨ.ɟ. ∙ ܼɛ = Ͳ,Ͳͷ ∙ ͳ,͸ʹ = Ͳ,Ͳͺ Ɉɦ, (5.41) 
 
ɝɞɟ    ܼ ɛ – ɛɚɡɢɫɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ: 
 ܼɛ = ௎ɛ

మௌɧɨɦ.ɝ = ଵଷ,଼మଵଵ଻,଺ହ = ͳ,͸ʹ Ɉɦ.  (5.42) 
 

 
ɍɫɬɚɜɤɚ: 
 ܼଵ஼ଷሺଶሻ = ܼଵ ∙ ௡Ɍ௡ɇ

= Ͳ,Ͳͺ ∙ ହ଴଴଴ ହ⁄ଵଷ,଼ ଴,ଵ⁄ = Ͳ,ͷͺ Ɉɦ. (5.43) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଵ = Ͳ,ͷͺ Ɉɦ. 
2) Ɏɭɧɤɰɢɹ ∆ܼ ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 

ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ɍɫɬɚɜɤɚ ɮɭɧɤɰɢɢ ∆ܼ, ɜ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɩɪɢɧɢɦɚɟɬɫɹ ͵Ͳ ʝˏ̝
. 

3) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 
ɨɬɫɬɪɨɣɤɢ ɨɬ ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ = ௎ːˑˏ.ˆ√ଷ∙ூʜ = ଵଷ଼଴଴√ଷ∙ସଽଷ଴ = ͳ,͸ʹ ʝˏ. (5.44) 

 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 

ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ 
ɜɨɡɛɭɠɞɟɧɢɹ (ʹ ∙ ௙ːˑˏ) ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷܫ ∙ ܷʜ (ɛɟɡ ɭɱɟɬɚ 
ɧɚɫɵɳɟɧɢɹ): 

ʣܫ  = మ∙𝐼𝑓ːˑˏ𝐼ʑ.ʤʤ −଴,ଽହ௫೏ = ଶ∙ଵ,଻ହ−଴,ଽହ଴,଺ହ = ͵,ͻ ˑ. ˈ., (5.45) 
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ɝɞɟ     ܫ௙ːˑˏ – ɬɨɤ ɜ ɨɛɦɨɬɤɟ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ; ܫʑ.ʤʤ – ɬɨɤ ɜ ɨɛɦɨɬɤɟ ɪɨɬɨɪɚ ɩɪɢ ɯɨɥɨɫɬɨɦ ɯɨɞɟ. 
ɋ ɭɱɟɬɨɦ ɧɚɫɵɳɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɟɥɢɱɢɧɚ ɧɚɫɵɳɟɧɢɹ ɬɨɤɚ ɫɬɚɬɨɪɚ 

ɝɟɧɟɪɚɬɨɪɚ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɫɨɫɬɚɜɢɬ ʹ,ͷ ∙   .ʜܫ
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɢ ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ : 
 ܼ∗ʜʏʒʟ.ʣ = ଴,ଽହ∙௎ːˑˏ.ˆூʣ = ଴,ଽହ∙ଵଶ,ହ = Ͳ,͵ͺ. (5.46) 

𝜑ʣݏ݋ܿ  = ௖௢௦ఝː଴,ଽହ∙ூʣ = ଴,଼ହ଴,ଽହ∙ଶ,ହ = Ͳ,͵ͺ. (5.47) 

 
Ɉɬɫɸɞɚ 𝜑ʣ = ͸ͻ,Ͳ°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ: 
 ܼ∗ଶʠʖ = ௓∗ʜʏʒʟ.ʣ௄ʜ = ଴,ଷ଼ଵ,ଵ = Ͳ,͵ͷ ˑ. ˈ. (5.48) 

 ܼଶʠʖሺଵሻ = ܼ∗ଶʠʖ ∙ ܼɛ = Ͳ,͵ͷ ∙ ͳ,͸ʹ = Ͳ,ͷ͸ Ɉɦ. (5.49) 
 

 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ: 
 ܼଶʠʖሺଶሻ = ௓మʠʖሺభሻ∙௡ʡʡ௡ʡʜ = ଴,ହ଺∙ఱబబబఱభయఴబబభబబ = Ͷ,Ͳͷ ʝˏ. (5.50) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଶ = Ͷ,Ͳͷ Ɉɦ. 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 15%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼ஼ʛଵ =Ͳ,ͳͷ ∙ Ͳ,Ͳͺ = Ͳ,Ͳͳʹ ʝˏ, ܼ஼ʛଶ = Ͳ,ͳͷ ∙ Ͳ,ͷ͸ = Ͳ,ͲͺͶ ʝˏ. 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɜ ɩɟɪɜɢɱɧɵɯ Ɉɦ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.5. 
 

 
Ɋɢɫɭɧɨɤ 5.5 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 
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ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ – ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 500 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 
ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 

 
 

5.2.7 Ɂɚɳɢɬɚ ɝɥɚɜɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ (Iɪ) 
 

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

1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
ɞɟɣɫɬɜɢɟɦ ɧɚ ɫɢɝɧɚɥ. ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
ʟ.ʠʗʒʜܫ  = ௄ʜ∙ூ𝑓ːˑˏ ଵ,ଶଶହହ⁄௄ʑ∙௡ʡʡ = ଵ,଴ହ∙ଵ଻ଽହ ଵ,ଶଶହହ⁄଴,ଽ଼∙ଶ଴଴଴ ହ⁄ = ͵,ͻʹ ʏ. (5.51) 

 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 

ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 
ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
ʟ.ʞʢʠʙܫ  = ଵ,ଶ∙ூ𝑓ːˑˏ ଵ,ଶଶହହ⁄௄ʑ∙௡ʡʡ = ଵ,ଶ∙ଵ଻ଽହ ଵ,ଶଶହହ⁄଴,ଽ଼∙ଶ଴଴଴ ହ⁄ = Ͷ,Ͷ͹ ʏ. (5.52) 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɢ ɞɟɣɫɬɜɭɸɳɢɣ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ 
ɩɨɥɟɣ ȽȽ ɢ ȼȽ. Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.5 ɢ ɧɚ ɪɢɫɭɧɤɟ 5.6. 

 
Ɍɚɛɥɢɰɚ 5.5 – Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ 1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 2,2 
Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ, ɫ ɞɥɢɬɟɥɶɧɨ 250 180 160 120 90 72 45 20 

 

 
Ɋɢɫɭɧɨɤ 5.6 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 

ɪɨɬɨɪɚ 
 

4) Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ, ɫɪɚɛɚɬɵɜɚɸɳɚɹ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ.  
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ɍɫɬɚɜɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ: 
ʡʝ.˓ܫ  = ଶ,ଵହ∙ூ𝑓ːˑˏ ଵ,ଶଶହହ⁄௄ʑ∙௡ʡʡ = ଶ,ଵହ∙ଵ଻ଽହ ଵ,ଶଶହହ⁄଴,ଽ଼∙ଶ଴଴଴ ହ⁄ = ͺ,Ͳʹ ʏ. (5.53) 

 
ɋ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 3,0 ɫ ɡɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 
 
5.3 ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ «ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ» 

 
Ⱦɥɹ ɡɚɳɢɬɵ ɛɥɨɤɚ «ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ» ɛɵɥɨ ɜɵɛɪɚɧɨ ɤɨɦɩɥɟɤɫɧɨɟ 

ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ ɝɟɧɟɪɚɬɨɪɨɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ 
ɡɚɳɢɬɵ, ɭɩɪɚɜɥɟɧɢɹ, ɢɡɦɟɪɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ ɝɟɧɟɪɚɬɨɪɨɜ ɫɪɟɞɧɟɣ ɦɨɳɧɨɫɬɢ 
ɒɗ1113Ɇ ɩɪɨɢɡɜɨɞɫɬɜɚ ɇɉɉ «ɗɄɊȺ». 

ɒɗ1113Ɇ ɹɜɥɹɟɬɫɹ ɧɟɬɢɩɨɜɵɦ ɲɤɚɮɨɦ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ, ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɧɟɡɚɜɢɫɢɦɵɯ ɨɞɢɧɚɤɨɜɵɯ ɞɥɹ ɡɚɳɢɬɵ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ. 
  



59 

6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 

6.1 ɋɨɫɬɚɜ ɢ ɤɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ 
 

ȼ ɫɨɫɬɚɜ Ⱥɥɞɚɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɜɯɨɞɹɬ: 
 ɪɭɫɥɨɜɨɟ ɡɞɚɧɢɟ Ƚɗɋ; 
 ɛɟɬɨɧɧɚɹ ɝɥɭɯɚɹ ɩɥɨɬɢɧɚ; 
 ɛɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɫ ɜɨɞɨɝɚɫɹɳɢɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ; 
 ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ; 
 ɤɨɦɩɥɟɤɫɧɨɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɷɥɟɝɚɡɨɜɨɟ (ɄɊɍɗ); 
 ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ (ɉɌɄ); 
 ɢ ɞɪɭɝɢɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ.. 

 

6.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ 
 

Ʉɥɚɫɫ ɫɨɨɪɭɠɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɬɟɪɢɹɦ, ɨɩɪɟɞɟɥɹɟɦɵɦ ɜ ɋɇɢɉ 
[25]. Ʉɪɢɬɟɪɢɢ ɜɵɛɨɪɚ ɤɥɚɫɫɚ ȽɌɋ ɢ ɜɵɛɨɪ ɤɥɚɫɫɚ ȽɌɋ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 
2.2. Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ [25]: ߛ௡ = ͳ,ʹͷ. 

 
6.3 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ 

 

6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 
 

Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ∇ȽȽɉ ɩɪɢɧɢɦɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ȽȽɉ = ∇ɇɉɍ + ℎ௦ (6.1) 

 
ɝɞɟ  sh  − ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ 
ɜɟɪɯɧɟɦ ɛɶɟɮɟ. 

 ℎ௦ = ℎ௥௨௡ଵ% + ∆ℎ௦௘௧ + ܽ, (6.2) 
 

ɝɞɟ   ℎ௥௨௡ଵ%− ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1 % ɧɚ ɨɬɤɨɫ 
ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ;  ∆ℎ௦௘௧ − ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;  ܽ − ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɩɪɢɧɢɦɚɟɦɵɣ ɧɟ 0,8 ɦ. 

ȼɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆ℎ௦௘௧ = ݇௪ ௏ೢమ∙௅௚∙ௗ ߙݏ݋ܿ = ʹ͸,Ͷ ∙ ͳͲ−଻ ∙ ଶ଺మ∙଺ଵ଴଴ଽ,଼ଵ∙ଵଷ = Ͳ,Ͳͻˏ. (6.3) 

 

ɝɞɟ     ݇ ௪ – ɤɨɷɮɮɢɰɢɟɧɬ, ɪɚɫɫɱɢɬɵɜɚɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ 4; ௐܸ− ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ ɜɵɫɨɬɟ 10 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɜɨɞɵ, ɦ/ɫ;  ܮ – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, ɦ;  ߙ = Ͳ – ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ 
ɜɟɬɪɚ;  

d  − ɭɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ 
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݇௪ = ͵ ∙ ሺͳ + Ͳ,͵ ௐܸሻ ∙ ͳͲ−଻ = ͵ ∙ ሺͳ + Ͳ,͵ ∙ ʹ͹ሻ ∙ ͳͲ−଻ = ʹ͸,Ͷ ∙ ͳͲ−଻ (6.4) 
 ݀ = Ͳ,ͷ ∙ ሺߘʜʞʢ − ʓʜʏሻߘ = Ͳ,ͷ ∙ ሺͳͺͲ − ͳͷͶሻ = ͳ͵ ɦ. (6.5) 
 

Ɉɩɪɟɞɟɥɢɬɶ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 
1. ȼɵɱɢɫɥɢɬɶ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ ௚௅௏మ ɢ ௚௧௏ೢ , ɝɞɟ t  − ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ 

ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ( счt 216006  ). 
2. ɂɡ ɝɪɚɮɢɤɚ [2, ɉɪɢɥɨɠɟɧɢɟ 1, ɪɢɫ. 1] ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ (ɞɥɹ 

ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ ɫ ɝɥɭɛɢɧɨɣ ݀ > Ͳ,ͷߣௗ̅̅ ̅, ɝɞɟ ɞɧɨ ɧɟ ɜɥɢɹɟɬ ɧɚ ɨɫɧɨɜɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɥɧ) ɩɨ ɡɧɚɱɟɧɢɹɦ ௚௅௏మ ɢ ௚௧௏ೢ  ɨɩɪɟɞɟɥɢɬɶ ɩɚɪɚɦɟɬɪɵ ௚ℎ̅௏ೢమ ɢ ௚்̅௏ೢ . 

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

Ɋɟɡɭɥɶɬɚɬɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.1: 
 

Ɍɚɛɥɢɰɚ 6.1–Ɉɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɣ ɜɵɫɨɬɵ ɜɨɥɧɵ ɢ ɫɪɟɞɧɟɝɨ ɩɟɪɢɨɞɚ ɜɨɥɧɵ ௚௅௏ೢమ = ଽ,଼ଵ∙଺ଵ଴଴ଶ଺మ = ͺͻ  
௚௧௏ೢ = ଽ,଼ଵ∙ଶଵ଺଴଴ଶ଺ = ͺͳͷͲ  ௚ℎ̅௏ೢమ = Ͳ,Ͳͳ͹  

௚்̅௏ೢ = ͳ,ͷ  
௚ℎ̅௏ೢమ = Ͳ,Ͳͳ͹  

௚்̅௏ೢ = ͳ,ͷ  ℎ̅ = ଴,଴ଵ଻∙ଶ଺మଽ,଼ଵ = ͳ,ͳ͹ ɦ  ܶ̅ = ଵ,ହ∙ଶ଺ଽ,଼ଵ = ͵,ͻͺ ɫ   
 
3. ȼɵɱɢɫɥɹɸɬ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
ௗߣ  = ௚்̅మଶ𝜋 = ଽ,଼ଵ∙ଷ,ଽ଼మଶ∙𝜋 = ʹͶ,͸ͻ ˏ. (6.6) 

 
4. ɉɪɨɜɟɪɹɟɦ, ɜɵɩɨɥɧɹɟɬɫɹ ɥɢ ɭɫɥɨɜɢɟ ɭɫɥɨɜɧɨɣ ɪɚɫɱɟɬɧɨɣ ɝɥɭɛɢɧɵ: 
 ݀ > Ͳ,ͷߣௗ̅̅ ̅. (6.7) ͳ͵ > Ͳ,ͷ ∙ ʹͶ,͸ͻ  
 
5. Ɉɩɪɟɞɟɥɹɸɬ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 ℎଵ% = ℎ̅ ∙ 𝑖ܭ = ͳ,ͳ͹ ∙ ʹ,ͳ͵ = ʹ,ͷ ˏ, (6.8) 

 
ɝɞɟ    iK − ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [25, ɉɪɢɥɨɠɟɧɢɟ 1, ɪɢɫ. 2] ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ ௚௅௏ೢమ (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ).  

6. ȼɵɫɨɬɭ ɧɚɤɚɬɚ ɜɨɥɧ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɨɬɤɨɫ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 
ɞɥɹ ɮɪɨɧɬɚɥɶɧɨ ɩɨɞɯɨɞɹɳɢɯ ɜɨɥɧ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 ℎ௥௨௡ଵ% = ݇௥ ∙ ݇௣ ∙ ݇௦௣ ∙ ݇௥௨௡ ∙ ℎଵ% = ͳ ∙ Ͳ,ͻ ∙ ͳ,ͳͷ ∙ ʹ ∙ ʹ,ͷ = ͷ,ͳ͹ ˏ, (6.9) 
 
ɝɞɟ ݇௥ = ͳ ɢ ݇௣ = Ͳ,ͻ − ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ 
ɨɬɤɨɫɚ, ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ ɋɇɢɉ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɨɬɤɨɫɵ ɤɪɟɩɢɬɶɫɹ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɦɢ ɩɥɢɬɚɦɢ [26, ɉɪɢɥɨɠɟɧɢɟ Ƚ, ɬɚɛɥ Ƚ.1];  
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݇௦௣ = ͳ,ͳͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢ ɤɨɷɮɮɢɰɢɟɧɬɟ ɨɬɤɨɫɚ ctgφ=2, ɩɪɢɧɢɦɚɟɦɵɣ 
ɩɨ [27, ɬɚɛɥɢɰɚ 7]; ݇௥௨௡ = ʹ− ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɚɦ [26, ɉɪɢɥɨɠɟɧɢɟ Ⱦ, 
ɪɢɫ. Ⱦ.1] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɨɝɨɫɬɢ ɜɨɥɧɵ 

ఒ̅೏ℎభ% = ͳ͵,͹  ɧɚ ɝɥɭɛɨɤɨɣ ɜɨɞɟ. 
 
7. ℎ௦ = ℎ௥௨௡ଵ% + ∆ℎ௦௘௧ + ܽ = ͷ,ͳ͹ + Ͳ,Ͳͻ + Ͳ,ͺ = ͸,Ͳͷ ɦ.  (6.10) 

 
8. ∇ȽȽɉ = ∇ɇɉɍ + ℎ௦ = ͳͺͲ + ͸,Ͳͷ = ͳͺ͸,Ͳͷ ɦ. (6.11) 

 
6.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɢ ɨɬɦɟɬɤɢ Ƚɍ 

 
ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɹɜɥɹɸɬɫɹ: 

ɨɬɦɟɬɤɢ ɇɉɍ ɢ Ɏɉɍ, ɪɚɫɱɟɬɧɵɟ ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ, ɤɪɢɜɵɟ ɫɜɹɡɢ 
ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɢ ɪɚɫɯɨɞɨɜ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ. 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɨɩɪɟɞɟɥɹɸɬ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɦɢ 
ɪɚɫɱɟɬɚɦɢ ɩɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɚɜɨɞɤɨɜɵɯ ɪɚɫɯɨɞɨɜ (ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɪɚɫɯɨɞɨɜ ɜ ɤɚɠɞɨɦ ɝɨɞɭ ɢɡ ɡɚɞɚɧɧɨɝɨ ɪɹɞɚ ɧɚɛɥɸɞɟɧɢɣ). 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɪɚɫɱɟɬɚɦɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ: ɲɢɪɢɧɭ ɜɨɞɨɫɥɢɜɧɨɝɨ 
ɮɪɨɧɬɚ ɢ ɪɚɡɦɟɪɵ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ, ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ, ɮɨɪɦɭ 
ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ ɢ ɫɨɩɪɹɠɟɧɢɟ ɟɟ ɫ ɜɨɞɨɛɨɟɦ, ɮɨɪɦɭ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ, 
ɪɚɡɦɟɪɵ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɷɬɨ ɩɨɷɬɚɩɧɨ. 

ɉɟɪɜɵɣ ɷɬɚɩ: Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ. 
Ɉɩɪɟɞɟɥɹɸɬ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ܳ௣, 

ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɩɪɨɩɭɫɤɚɬɶɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢ ɇɉɍ ɱɟɪɟɡ ɜɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ ɩɪɢ ɩɨɥɧɨɦ ɢɯ 
ɨɬɤɪɵɬɢɢ ɢ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ – ܳȽЭɋ.  

Ɉɩɪɟɞɟɥɢɦ ɨɫɧɨɜɧɨɣ ɢ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞɵ, ɨɬɦɟɬɤɢ ɇȻ ɢ ɧɚɩɨɪɵ, 
ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.2. 
 
Ɍɚɛɥɢɰɚ 6.2 – Ɉɫɧɨɜɧɨɣ ɢ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞɵ. 

 ܳ, ˏଷ/˔ ∇ʜʐ, ,ܪ ˏ ˏ 
Ɉɫɧɨɜɧɨɣ, 0,1% 18621 170,97 9,03 

ɉɨɜɟɪɨɱɧɵɣ, 0,01% 21322 172,77 8,23 
 

Ɍɚɤ ɤɚɤ ɧɚɩɨɪ ɦɟɧɶɲɟ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɬɭɪɛɢɧ (ܪ௠𝑖௡ = ͳͷ ˏ), ȽȺ ɧɟ 
ɛɭɞɭɬ ɭɱɚɫɬɜɨɜɚɬɶ ɜ ɩɪɨɩɭɫɤɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ, ɬ.ɟ. ܳʒʏ = Ͳ. Ɍɨɝɞɚ ɪɚɫɱɟɬɧɵɣ 
ɪɚɫɯɨɞ, ɤɨɬɨɪɵɣ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɩɭɫɬɢɬɶ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɨɣ ɮɪɨɧɬ: 

 ܳ௣ = ܳ௠௔௫ˑ˔ː = ͳͺ͸ʹͳ ɦଷ
ɫ⁄ , (6.12) 

 

ɝɞɟ    ܳ௠௔௫ˑ˔ː = ܳ଴,ଵ% = ͳͺ͸ʹͳ ˏଷ ˔⁄ . 
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ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɜɨɡɜɨɞɢɬɫɹ ɜ ɭɫɥɨɜɢɹɯ ɤɪɚɣɧɟɝɨ ɋɟɜɟɪɚ ɜ ɫɜɹɡɢ ɫ ɱɟɦ 
ɜɨɡɦɨɠɧɨ ɨɛɥɟɞɟɧɟɧɢɟ ɜɨɞɨɫɛɪɨɫɚ, ɧɚɢɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɵɦ ɜɚɪɢɚɧɬɨɦ ɛɭɞɟɬ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɝɥɭɛɢɧɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ. 

ɉɪɢɧɢɦɚɟɦ ɪɚɫɯɨɞ, ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɩɪɨɩɭɫɤɚɬɶ ɝɥɭɛɢɧɧɵɣ ɜɨɞɨɫɥɢɜ, 
ɪɚɜɧɵɣ ܳ˓ = ͳͺ͸ʹͳ ˏଷ/˔. 

ɉɪɨɟɤɬɢɪɭɟɦ ɡɚɬɨɩɥɟɧɧɵɟ ɜɵɯɨɞɧɵɟ ɨɬɜɟɪɫɬɢɹ. ɉɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ 
ɨɬɜɟɪɫɬɢɹ hɨɬɜ 10 ɦ, ɩɨɪɨɝ ɜɨɞɨɫɛɪɨɫɚ ɧɚ ∇154,00. ȼɨɞɨɫɥɢɜ ɡɚɬɨɩɥɟɧ. ɉɟɪɟɩɚɞ 
ɦɟɠɞɭ ɛɶɟɮɚɦɢ ɪɚɜɟɧ: 

 ܼ = ʜʞʢ − ʢʜʐ˓ = ͳͺͲ,ͲͲ − ͳ͹Ͳ,ͻ͹ = ͻ,Ͳ͵ ˏ, (6.13) 
 

ɋɭɦɦɚɪɧɚɹ ɩɥɨɳɚɞɶ ɜɵɯɨɞɧɵɯ ɫɟɱɟɧɢɣ: 
 ∑𝜔˅ˑ = ொ˓ఓ√ଶ௚௓ = ଵ଼଺ଶଵ଴,଼ଶ∙√ଶ∙ଽ,଼ଵ∙ଽ,଴ଷ = ͳ͹Ͳ͸ ˏଶ, (6.14) 

 
ɝɞɟ ߤ = Ͳ,ͺʹ − ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ. 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
ܤ  = 𝜔˅ˑℎˑ˕˅ = ଵ଻଴଺ଵ଴ = ͳ͹Ͳ,͸ ˏ (6.15) 

 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ B ɞɨɥɠɧɚ ɛɵɬɶ ɰɟɥɵɦ ɱɢɫɥɨɦ, ɩɨɷɬɨɦɭ 

ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɸɬ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ: 
ܤ  = ܾ ∙ ݊ = ͳ͸ ∙ ͳͳ = ͳ͹͸ ˏ, (6.16) 

 
ɝɞɟ     n = 11 − ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ,  

b = 16 − ɫɬɚɧɞɚɪɬɧɚɹ ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ. 

ɉɪɢ ɤɨɥɢɱɟɫɬɜɟ ɩɪɨɥɟɬɨɜ ɛɨɥɶɲɟ 6 ɭɱɢɬɵɜɚɟɦ ɜɟɪɨɹɬɧɭɸ ɧɟɜɨɡɦɨɠɧɨɫɬɶ 
ɨɬɤɪɵɬɢɹ ɨɞɧɨɝɨ ɡɚɬɜɨɪɚ ɢ ɢɫɤɥɸɱɚɟɦ ɟɝɨ ɢɡ ɪɚɫɱɟɬɚ. ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ 
ɞɨɛɚɜɥɹɟɦ ɟɳё ɨɞɢɧ ɩɪɨɥɟɬ. ɉɨɷɬɨɦɭ ɩɪɢ ɪɚɫɱɟɬɟ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɤɨɥɢɱɟɫɬɜɨ 
ɩɪɨɥɟɬɨɜ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 11. ɇɨ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ ɜɫɟ ɩɪɨɥɟɬɵ 
ɭɱɚɫɬɜɭɸɬ ɜ ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ, ɬɨ ɟɫɬɶ ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ ɪɚɜɧɨ 12. 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɩɪɨɥɟɬɨɦ:  

ɩɨɜɟɪܤ  = ܤ + ܾ = ͳ͹͸ + ͳ͸ = ͳͻʹ ˏ (6.17) 
 

Ɍɨɥɳɢɧɚ ɛɵɤɚ: 
ʐߜ  ൒ ሺͲ,ʹ ÷ Ͳ,ʹͷሻ ∙ ܾ = ሺ͵,ʹ ÷ Ͷሻ ˏ (6.18) 

 
Ȼɵɤ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɦɟɧɶɲɟ 2 ɦɟɬɪɨɜ. Ɍ.ɤ. ɛɵɤ ɪɚɡɪɟɡɧɨɣ, ɭɜɟɥɢɱɢɜɚɟɦ ɟɝɨ 

ɬɨɥɳɢɧɭ ɧɚ 1 ɦɟɬɪ. Ɍɨɥɳɢɧɭ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ɩɪɢɧɢɦɚɟɦ ߜʐ = ͷ ˏ. 
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ȼɬɨɪɨɣ ɷɬɚɩ: Ɋɚɫɱɟɬ ɜɨɞɨɫɩɭɫɤɧɵɯ ɨɬɜɟɪɫɬɢɣ 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ ɫɥɟɞɭɟɬ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɞɥɹ ɛɟɡɨɩɚɫɧɨɝɨ ɫɛɪɨɫɚ ɜɨɞɵ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɱɟɪɟɡ 
ɜɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɜ ɫɥɭɱɚɹɯ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɩɭɫɤɚ 
ɜɨɞɵ ɱɟɪɟɡ ɚɝɪɟɝɚɬɵ (ɚɜɚɪɢɹ, ɨɝɪɚɧɢɱɟɧɢɟ ɜɵɪɚɛɨɬɤɢ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ 
ɩɨɬɪɟɛɥɟɧɢɹ ɢ ɞɪ.). 

Ⱦɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɛɟɡɨɩɚɫɧɵɣ ɫɛɪɨɫ ɜɨɞɵ ɜ ɧɢɠɧɢɣ 
ɛɶɟɮ ɜ ɫɥɭɱɚɹɯ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɩɭɫɤɚ ɜɨɞɵ ɱɟɪɟɡ ɚɝɪɟɝɚɬɵ 

Ɍɪɟɬɢɣ ɷɬɚɩ: ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɩɪɨɜɟɪɨɱɧɨɦ 
ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ. 

Ɉɩɪɟɞɟɥɹɟɦ ɪɚɡɧɢɰɭ ɧɚɩɨɪɨɜ ɩɪɢ ɩɪɨɩɭɫɤɟ ɪɚɫɯɨɞɚ ɩɨɜɟɪɨɱɧɨɝɨ 
ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ: 

 ܼ˒ˑ˅ = ொ˒ˑ˅మ∑𝜔˅ˑమఓమ∙ଶ௚ = ଶଵଷଶଶమଵଽଶ଴మ∙଴,଼ଶమ∙ଶ∙ଽ,଼ଵ = ͻ,͵ͷ ˏ, (6.19) 

 
ɝɞɟ  ܳ˒ˑ˅ = ʹͳ͵ʹʹ ˏଷ/˔. 

Ɋɚɫɱɟɬɧɚɹ ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 
 ∇ʣʞʢ˓ = ʢʜʐ˒ˑ˅ + ܼ˒ˑ˅ = ͳ͹ʹ,͹͹ + ͻ,͵ͷ = ͳͺʹ,ͳʹ ˏ. (6.20) 

 
ɉɪɢɧɢɦɚɟɦ ɨɬɦɟɬɤɭ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ ∇ʣʞʢ = ͳͺʹ,ͷ ˏ. 
 
6.3.3 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɬɢɩ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ ɡɚ ɜɨɞɨɫɥɢɜɨɦ.  
ȼɵɱɢɫɥɹɸɬ ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ ɩɨɬɨɤɚ ɩɪɢ ɩɨɥɧɨɦ ɨɬɤɪɵɬɢɢ ɜɫɟɯ 

ɨɬɜɟɪɫɬɢɣ (ɟɫɥɢ ɞɨɛɚɜɥɟɧɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɨɬɜɟɪɫɬɢɟ, ɟɝɨ ɬɨɠɟ ɭɱɢɬɵɜɚɸɬ): 
 ℎˍ˓ = √ ఈொ೛మሺ஻+ሺ௡−ଵሻ∙ఋɛሻమ௚య = √ ଵ,ଵ∙ଵ଼଺ଶଵమሺଵ଺∙ଵଶ+ହ∙ଵଵሻమ∙ଽ,଼ଵయ = ͺ,͸ͳ ɦ, (6.21) 

 
ɝɞɟ     ߙ = ͳ,ͳ − ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ. 

ɋɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖భ′ = ௤ఝ√ଶ௚(ʜʞʢ−ʓʜʝ−ℎ೎′) = ଻ହ,ସ଴,ଽ଻∙√ଶ∙ଽ,଼ଵ∙ሺଵ଼଴,଴−ଵହସ,଴−଴ሻ = ͵,ͶͶ ˏ, (6.22) 

 
ɝɞɟ  𝜑 = Ͳ,ͻ͹ ÷ ͳ,ͲͲ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ 
ɢɫɬɟɱɟɧɢɹ [27, ɬɚɛɥɢɰɚ 9-10];  

q – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
ݍ  = ொ೛஻+௡∙ఋʐ = ଵ଼଺ଶଵଵ଺∙ଵଶ+ହ∙ଵଵ = ͹ͷ,Ͷ ˏଷ/˔. (6.23) 
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ℎ௖మ′ = ௤ఝ√ଶ௚(ʜʞʢ−ʓʜʝ−ℎ೎′ ) = ଻ହ,ସ଴,ଽ଻∙√ଶ∙ଽ,଼ଵ∙ሺଵ଼଴,଴−ଵହସ,଴−ଷ,ସସሻ = ͵,͸ͻ ˏ. (6.24) 

 ℎ௖′′ = ℎ೎′ଶ ∙ ቆ√ͳ + ͺ ∙ ቀℎˍ˓ℎ೎′ ቁଷ − ͳቇ = ଷ,଺ଽଶ ∙ ቆ√ͳ + ͺ ∙ ቀ଼,଺ଵଷ,଺ଽቁଷ − ͳቇ =  = ͳ͸,ͺʹ ˏ. (6.25) 
 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɫɨɩɪɹɠɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ, ɤɚɤ 
ɬɚɤ ℎ௖′′ < ℎʜʐ, ɩɪɢ ℎʜʐ = ͳ͸,ͻ͹ ˏ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɝɚɫɢɬɟɥɢ ɷɧɟɪɝɢɢ ɧɟ ɬɪɟɛɭɸɬɫɹ. 
 
6.3.4 Ɋɚɫɱɟɬ ɷɧɟɪɝɨɝɚɫɹɳɟɝɨ ɫɨɨɪɭɠɟɧɢɹ 

 
Ɍɚɤ ɤɚɤ ɫɨɩɪɹɠɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ, 

ɷɧɟɪɝɨɝɚɫɹɳɢɟ ɫɨɨɪɭɠɟɧɢɹ ɧɟ ɬɪɟɛɭɟɬɫɹ, ɧɨ ɧɟɨɛɯɨɞɢɦɚ ɜɨɞɨɛɨɣɧɚɹ ɩɥɢɬɚ. 
Ɍɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ: 
ɜߜ  = Ͳ,ͳͷ ∙ ௖ܸ ∙ √ℎ௖ଵ′ = Ͳ,ͳͷ ∙ ʹͲ,Ͷͳ ∙ √͵,ͶͶ = ͷ,͸ͺ ˏ, (6.26) 

 
ɝɞɟ     ௖ܸ - ɫɤɨɪɨɫɬɶ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɧɚ ɩɟɪɜɨɣ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɟ, 

 ௖ܸ = ொ೛ሺ஻+∑ ఋ˅ሻ∙ℎ೎భ′ = ଵ଼଺ଶଵሺଵ଺∙ଵଶ+ହ∙ଵଵሻ∙ଷ,ସସ = ʹͲ,Ͷͳ ɦଶ
ɫ⁄ . (6.27) 

 
Ɍɚɤ ɤɚɤ ɩɥɨɬɢɧɚ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ, ɩɪɢɧɢɦɚɟɦ 

ɬɨɥɳɢɧɭ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɪɚɜɧɨɣ 3 ɦ ɢ ɡɚɚɧɤɟɪɢɦ ɟё ɜ ɨɫɧɨɜɚɧɢɟ. 
Ⱦɥɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɪɚɜɧɚ ɞɥɢɧɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ: 
 ݈ɜ = ݈˒˓ = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ℎ௖′′ + ℎ௖′ ሻ = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͳ͸,ͺʹ + ͵,ͶͶሻ = ͺͺ,ͷ ɦ. (6.28) 

 
6.4 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 

 
6.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

 
Ƚɪɚɜɢɬɚɰɢɨɧɧɭɸ ɩɥɨɬɢɧɭ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɤɨɧɫɬɪɭɢɪɭɸɬ, ɤɚɤ 

ɩɪɚɜɢɥɨ, ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɫ ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɨɣ. 
Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɩɪɨɮɢɥɶ ɬɚɤɨɣ ɩɥɨɬɢɧɵ ɷɬɨ ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɬɪɟɭɝɨɥɶɧɢɤ ɫ 
ɜɟɪɲɢɧɨɣ ɧɚ ɨɬɦɟɬɤɟ ɇɉɍ. 

ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ ɪɚɜɧɚ: 
 ℎ = ∇ɇɉɍ − ∇ɉɈȾ = ͳͺͲ − ͳͷͳ = ʹͻ ɦ. (6.29) 

 
Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɪɨɣɫɬɜ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ∇ʞʝʓ = ∇ȾɇȺ − ˅ߜ = ͳͷͶ − ͵ = ͳͷͳ ˏ. (6.30) 
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Ɋɚɫɱɟɬɧɚɹ ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɪɚɜɧɹɟɬɫɹ 20,3 ɦ ɩɪɢ ɡɚɥɨɠɟɧɢɢ 
ɧɢɡɨɜɨɣ ɝɪɚɧɢ 0,7.  

 
6.4.2 Ɋɚɡɪɟɡɤɚ ɝɥɭɯɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ, ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɢ 

ɡɞɚɧɢɹ Ƚɗɋ ɲɜɚɦɢ 
 
Ɂɞɚɧɢɟ Ƚɗɋ ɪɚɡɪɟɡɚɟɬɫɹ ɲɜɚɦɢ ɩɨ ɫɟɤɰɢɢ ɲɢɪɢɧɨɣ 32,85 ɦ. 
Ɍɟɦɩɟɪɚɬɭɪɧɨ-ɭɫɚɞɨɱɧɵɟ  ɲɜɵ ɪɟɠɭɬɫɹ ɩɨ ɨɫɢ ɛɵɤɨɜ, ɬɨɥɳɢɧɚ ɬɚɤɢɯ ɲɜɨɜ 

1 ɫɦ ɭ ɩɨɜɟɪɯɧɨɫɬɢ ɢ 0,2 ɫɦ ɝɥɭɛɠɟ 5 ɦ. Ⱦɥɹ ɝɥɭɯɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɧɚ 
ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɡɪɟɡɚɬɶ ɬɚɤɠɟ ɤɚɤ ɢ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ. 

ɍɩɥɨɬɧɟɧɢɟ ɲɜɨɜ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɜɢɞɟ ɲɩɨɧɨɤ ɢɡ ɚɫɮɚɥɶɬɧɨɣ ɦɚɫɬɢɤɢ.  
 

6.4.3 Ȼɵɤɢ  
 

Ȼɵɤɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɫɨɡɞɚɧɢɹ ɜɨɞɨɫɥɢɜɧɵɯ ɫɟɤɰɢɣ, ɞɥɹ ɨɩɨɪɵ 
ɫɟɝɦɟɧɬɧɨɝɨ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ ɢ ɪɟɦɨɧɬɧɨɝɨ ɩɥɨɫɤɨɝɨ ɢ ɨɩɨɪɵ ɞɥɹ ɚɜɬɨɞɨɪɨɝɢ ɢ 
ɩɨɞɤɪɚɧɨɜɵɯ ɩɭɬɟɣ. 

Ⱦɥɹ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɭɫɬɪɚɢɜɚɟɬɫɹ ɩɚɡ. Ɋɚɧɟɟ ɛɵɤɢ ɩɪɢɧɢɦɚɥɢɫɶ ɜ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɪɚɫɱɟɬɚɯ. Ȼɵɤ ɪɚɡɪɟɡɧɨɣ. Ɏɨɪɦɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɛɵɤɚ 
ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɥɭɤɪɭɝɥɨɣ. ɒɢɪɢɧɚ ɝɪɟɛɧɹ ɩɨ ɛɵɤɭ ɪɚɜɧɚ 21,19 ɦ. ɍɫɬɚɢɜɚɟɬɫɹ 
ɩɚɡ ɞɥɹ ɩɥɨɫɤɨɝɨ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ, ɜɵɞɜɢɧɭɬɨɝɨ ɜ ȼȻ ɫ ɲɢɪɢɧɨɣ 1,5 ɦ.  

Ɍɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ɪɚɜɧɚ 5 ɦ. ɉɚɡɨɜɵɣ ɩɟɪɟɲɟɟɤ ɧɚɡɧɚɱɚɟɦ ɪɚɜɧɵɦ 
3 ɦ. ɒɢɪɢɧɚ ɚɜɬɨɞɨɪɨɝɢ ɫ ɩɟɲɟɯɨɞɧɵɦɢ ɞɨɪɨɠɤɚɦɢ, ɨɝɪɚɠɞɟɧɢɹɦɢ ɪɚɜɧɚ 8 ɦ.  

 
6.4.4 ɍɫɬɨɢ 

 
Ʉ ɥɟɜɨɦɭ ɛɟɪɟɝɭ ɡɞɚɧɢɹ Ƚɗɋ ɩɪɢɦɵɤɚɟɬ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ. 
ɋɨɩɪɹɝɚɸɳɢɣ ɭɫɬɨɣ ɞɥɢɧɨɣ 136,5 ɦ ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɦɟɫɬɟ ɩɪɢɦɵɤɚɧɢɹ 

ɩɪɚɜɨɛɟɪɟɠɧɨɣ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. 
Ɋɚɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬɨɣ ɞɥɢɧɨɣ 150 ɦ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɦɟɫɬɟ ɩɪɢɦɵɤɚɧɢɹ 

ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɢ ɡɞɚɧɢɹ Ƚɗɋ.  
 
6.4.5 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɝɥɭɯɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ  
 
ȼ ɬɟɥɟ ɝɥɭɯɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɸɬ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ 

ɝɚɥɟɪɟɢ. Ƚɚɥɟɪɟɢ ɞɥɹ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɞɪɟɧɚɠɚ 
ɩɪɢɧɢɦɚɸɬɫɹ ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ ɪɚɡɦɟɪɚɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɛɨɬɭ ɛɭɪɨɜɨɝɨ, ɰɟɦɟɧɬɚɰɢɨɧɧɨɝɨ ɢ 
ɞɪɭɝɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɒɢɪɢɧɚ ɝɚɥɟɪɟɢ – 3 ɦ, ɜɵɫɨɬɚ – 3 ɦ.  
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6.5 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɩɥɨɬɢɧɵ 
 

6.5.1 Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 
 

Ⱦɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɥɨɬɢɧɭ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɫɯɟɦɚ ɛɟɡ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɟɪɬɢɤɚɥɶɧɨɣ ɞɪɟɧɚɠɧɨɣ 
ɫɤɜɚɠɢɧɵ. Ɋɚɫɫɱɢɬɚɟɦ ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɧɚɩɨɪ ɧɚ ɞɪɟɧɚɠɧɨɦ ɭɫɬɪɨɣɫɬɜɟ. 

ȼ ɋɉ [25, ɬɚɛɥɢɰɚ 5, ɪɢɫɭɧɨɤ 7] ɨɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚ ɞɪɟɧɚɠɟ (ɞɥɹ I ɤɥɚɫɫɚ 
ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɨɬɧɨɲɟɧɢɟ ɧɚɩɨɪɚ ɧɚ ɞɪɟɧɚɠɟ ɢ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɪɚɜɧɨɣ 0,2): 

ௗ௥ܪ  = Ͳ,ʹ ∙ ௠௔௫ܪ = Ͳ,ʹ ∙ ʹͶ,ͻͳ = Ͷ,ͻͺ ˏ (6.31) 
 
ɝɞɟ    Hmax – ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɪɚɜɧɵɣ: 
௠௔௫ܪ  = ∇ɇɉɍ − ∇ɍɇȻሺܳȼХɄሻ = ͳͺͲ − ͳͷͷ,Ͳͻ = ʹͶ,ͻͳ ˏ  (6.32) 
 

Ⱦɪɟɧɚɠ ɜ ɨɫɧɨɜɚɧɢɢ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ ɞɢɚɦɟɬɪɨɦ 
300 ɦɦ ɫ ɲɚɝɨɦ 2 ɦ. Ɉɬɜɨɞ ɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɜɨɞɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚɫɨɫɚɦɢ.  

Ƚɥɭɛɢɧɚ ɫɤɜɚɠɢɧ ɞɪɟɧɚɠɚ ℎɞɪ = ͳ͵,ͲͲ ˏ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ 
ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɫɥɟɞɭɟɬ ɧɚɡɧɚɱɚɬɶ ɧɟ ɦɟɧɟɟ 2 ɦ. 

 
6.6 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɷɥɟɦɟɧɬɨɜ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

 
Ⱦɥɹ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɨɥɶɤɨ 

ɪɢɫɛɟɪɦɭ. 
Ɋɢɫɛɟɪɦɚ – ɭɱɚɫɬɨɤ ɡɚ ɜɨɞɨɛɨɟɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɭɫɩɨɤɨɟɧɢɹ 

ɪɚɫɫɟɢɜɚɧɢɹ ɩɨɬɨɤɚ. ɍɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨɫɥɟ ɩɥɢɬɵ ɜɨɞɨɛɨɹ ɜ ɞɜɚ ɪɹɞɚ.  
ȼɵɩɨɥɧɹɟɬɫɹ ɤɪɟɩɥɟɧɢɟɦ ɛɟɬɨɧɧɵɯ ɩɥɢɬ ɫ ɞɥɢɧɨɣ 5 ɦ, ɲɢɪɢɧɨɣ 17 ɦ. 
Ʉɨɧɟɰ ɭɱɚɫɬɤɚ ɪɢɫɛɟɪɦɵ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɡɭɛɨɦ. 
Ɍɨɥɳɢɧɚ ɩɟɪɜɨɣ ɩɥɢɬɵ ɪɢɫɛɟɪɦɵ: 
ɪߜ  = Ͳ,ͷ ∙ ɜߜ = Ͳ,ͷ ∙ ͷ,͸ͺ = ʹ,ͺͶ ɦ. (6.33) 

 
6.7 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 

 
6.7.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 

 
Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ ɜɟɞɟɬɫɹ ɩɨ ɨɫɧɨɜɧɨɦɭ 

ɪɚɫɱɟɬɧɨɦɭ ɫɥɭɱɚɸ – ɧɨɪɦɚɥɶɧɵɣ ɪɚɫɱɟɬɧɵɣ ɫɥɭɱɚɣ ɩɪɢ ɇɉɍ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ 
ɢ ɦɢɧɢɦɚɥɶɧɨɦ ɭɪɨɜɧɟ ɧɢɠɧɟɝɨ ɛɶɟɮɚ (ɩɪɢ ɩɪɨɩɭɫɤɟ ɦɢɧɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɩɨ 
ȼɏɄ).  

ɉɪɢ ɫɛɨɪɟ ɧɚɝɪɭɡɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ, ɧɚɝɪɭɡɤɢ ɫɨɛɢɪɚɸɬ ɧɚ 1 
ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ ɩɥɨɬɢɧɵ. 

1) ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ ɢ ɡɚɬɜɨɪɨɜ: 
ȼɟɫ 1 ɩ.ɦ. ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
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ɩɥܩ = ௌɩɥ∙ఊɛ∙௕௕+ఋɛ
= ଶଶଶ∙ଶସ∙ଵ଺ଵ଺+ହ = ͶͲͷͻ,Ͷ ˍʜ ˏ⁄ , (6.34) 

 
ɝɞɟ    ܵɩɥ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ; 

Ȗɛ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɛɟɬɨɧɚ. 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ, ɟɟ ɬɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ 

ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɜɟɫɚ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ 
ɄɈɆɉȺɋ.  

ȼɟɫ ɛɵɤɚ: 
Ȼܩ  = ௌɛ∙ఊɛ ∙ఋɛ௕+ఋɛ

= ହ଼ଽ∙ଶସ∙ହଵ଺+ହ = ͵͵͸ͷ,͸ ˍʜ ˏ⁄ . (6.35) 

 
ɝɞɟ    ܵɛ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɵɤɚ 

ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ (ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ɋ. Ȼɟɪɟɡɢɧɫɤɨɝɨ): 
 ܳˊ = Ͳ,Ͳͷͷ ∙ ݂ ∙ √݂ ∙ ݃ = Ͳ,Ͳͷͷ ∙ ʹͲͺ ∙ √ʹͲͺ ∙ ͻ,ͺͳ = ͳ͸ͳͺ,͸ ˍʜ (6.36) 

 
ɝɞɟ     ݂ – ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ^ 

ȼɟɫ ɡɚɬɜɨɪɚ, ɩɪɢɜɟɞɟɧɧɵɣ ɤ 1 ɩ.ɦ. ɞɥɢɧɵ ɫɟɤɰɢɢ: 
ˊݍ  = ொˊ௕+ఋɛ

= ଵ଺ଵ଼,଺ଵ଺+ହ = ͹͹,ͳ ɤɇ/ɦ. (6.37) 

 
2) ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫɨ 

ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɨɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 

ɜܶ = ఊೢ∙ℎభమଶ = ଵ଴∙ଶଽమଶ = ͶʹͲͷ,Ͳ ˍʜ, (6.38) 

 
ɝɞɟ     ℎଵ = ∇ɇɉɍ − ∇ɉɈȾ = ͳͺͲ − ͳͷͳ = ʹͻ ˏ. 

 

ɧܶ = ఊೢ∙ℎమమଶ = ଵ଴∙ସ,଴ଽమଶ = ͺ͵,͸ ˍʜ, (6.39) 

 
ɝɞɟ     ℎଶ = ∇ɍɇȻሺܳȼХɄሻ − ∇ɉɈȾ = ͳͷͷ,Ͳͻ − ͳͷͳ = Ͷ,Ͳͻ ˏ. 

ȼɟɪɬɢɤɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫɨ 
ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 

 

ɧܹ = ௪ߛ ∙ ܵэɩ
ɧ = ͳͲ ∙ ʹ,͹ = ʹ͹,Ͳ ˍʜ, (6.40) 

 
ɝɞɟ     ܵэɩ

ɧ  – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɪɢɝɪɭɡɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ. 
3) Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ: 
ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɩɥɨɫɤɨɣ ɩɨɞɨɲɜɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɩɪɹɦɨɭɝɨɥɶɧɢɤ ɫ ɜɵɫɨɬɨɣ ɪɚɜɧɨɣ ɞɚɜɥɟɧɢɸ ɫɬɨɥɛɚ ɜɨɞɵ ɨɬ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ: 
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˅ˊ˅݌ = ௪ߛ ∙ ℎଶ = ͳͲ ∙ Ͷ,Ͳͻ = ͶͲ,ͻ ˍɉɚ. (6.41) 
 

ɋɢɥɚ ɜɡɜɟɲɟɧɧɨɝɨ ɞɚɜɥɟɧɢɹ: 
 

ɜܹзɜ = ܵɜзɜ ∙ ௪ߛ = ͳͲ͹,ͷ͹ ∙ ͳͲ = ͳͲ͹ͷ,͹ ˍʜ, (6.42) 
 

ɝɞɟ  ܵɜзɜ – ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɜɡɜɟɲɟɧɧɨɝɨ ɞɚɜɥɟɧɢɹ. 
4) ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ: 
ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɣ ɩɨɫɬɪɨɟɧɚ ɫ 

ɭɤɚɡɚɧɢɹɦɢ [25]. 
ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɥɨɬɢɧɭ: 
 

ɮܹ = ܵɮ ∙ ௪ߛ = ʹͲ͵,ͳ͸ ∙ ͳͲ = ʹͲ͵ͳ,͸ ˍʜ, (6.43) 
 
ɝɞɟ ܵɮ – ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ 
ɩɥɨɬɢɧɭ. 

5) Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ: 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ:  
ː݌  = ːߛ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ − ఝଶː ቁ = ͳͳ ∙ ͳ ∙ ଶ݃ݐ ቀͶͷ − ଶଶଶ ቁ = ͷ ɤɉɚ, (6.44) 

 
ɝɞɟ    Ȗɧ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; 

hɧ – ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ; 
φɧ – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ. 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ: 
ːܧ  = ௣ː∙ℎːଶ = ହ∙ଵଶ = ʹ,ͷ ɤɇ ɦ⁄ . (6.45) 

 
Ȼɨɤɨɜɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ, ɩɪɢɝɪɭɠɟɧɧɨɟ ɫɥɨɟɦ ɧɚɧɨɫɨɜ: 
ɝɪ݌ 

′ = ɧߛ ∙ ℎɧ ∙ ଶ݃ݐ ቀͶͷ − ఝɝɪଶ ቁ = ͳͳ ∙ ͳ ∙ ଶ݃ݐ ቀͶͷ − ଷ଻ଶ ቁ = ʹ,͹͵ ˍʞ˃, (6.46) 

 
ɝɞɟ    φɝɪ – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ, ɩɪɢɝɪɭɠɟɧɧɨɝɨ ɧɚɧɨɫɚɦɢ. 

ȼ ɬɨɱɤɟ ɧɚ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɬɨɥɳɢɧɨɣ hɝɪ, ɝɞɟ ɞɟɣɫɬɜɭɸɬ ɢ ɜɟɫ 
ɧɚɧɨɫɨɜ, ɢ ɜɟɫ ɝɪɭɧɬɚ, ɞɚɜɥɟɧɢɟ ɪɚɜɧɹɟɬɫɹ: 

′′˓ˆ݌  = (ːߛ ∙ ℎː + ߛ̂ ˓˅́ ˅ℎˆ˓) ∙ ଶ݃ݐ ቀͶͷ − ఝˆ˓ଶ ቁ =  = ሺͳͳ ∙ ͳ + ͳ͵,͵ ∙ Ͳሻ ∙ ଶ݃ݐ ቀͶͷ − ଷ଻ଶ ቁ = ʹ,͹͵ ˍʞ˃. (6.47) 
 

 
ɍɞɟɥɶɧɵɣ ɜɟɫ ɜɡɜɟɲɟɧɧɨɝɨ ɝɪɭɧɬɚ Ȗɜɡɜ

ɝɪ ɪɚɜɧɹɟɬɫɹ:  
ɝɪߛ 

ɜзɜ = ɝɪߛ − ሺͳ − ݊଴ሻ ∙ ௪ߛ = ͳͻ,ͷ − ሺͳ − Ͳ,͵ͺሻ ∙ ͳͲ = ͳ͵,͵ ˍʜ ˏଷ⁄ , (6.48) 
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ɝɞɟ ߛɝɪ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɫɭɯɨɝɨ ɝɪɭɧɬɚ; ݊଴ – ɩɨɪɢɫɬɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ. 
ɑɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ 

ɧɚ ɩ.ɦ. ɞɥɢɧɵ ɩɥɨɬɢɧɵ ܧ˃˅ = ͳͷ ˍʜ ˏଷ⁄ . 

6) ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ: 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɪɚɫɱɟɬɧɨɦ 

ɫɥɭɱɚɟ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ. Ɇɨɠɟɜɢɬɢɧɨɜɚ: 
 

ɜܹɨɥɧ = ఊೢ∙ℎభ%ଶ ∙ ቀఒ̅𝜋 + ℎబଶ ቁ = Ͳ,ͷ ∙ ଵ଴∙ଶ,ହଶ ∙ ቀଶସ,଺ଽ𝜋 + ଴,଻ଽଶ ቁ = ͳͲ͵,Ͳ͵ ˍʜ, (6.49) 

 ℎ଴ = 𝜋∙ℎభ%మఒ̅ = 𝜋∙ଶ,ହమଶସ,଺ଽ = Ͳ,͹ͻ ˏ. (6.50) 

 
Ʌɢɧɢɹ ɞɟɣɫɬɜɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚɯɨɞɢɬɫɹ 

ɧɢɠɟ ɨɬɦɟɬɤɢ ɇɉɍ ɧɚ ɜɟɥɢɱɢɧɭ: 
௖ݕ  = ఒ̅ଶ𝜋 − ଷ଼ ∙ ℎଵ% = ଶସ,଺ଽଶ𝜋 − ଷ଼ ∙ ʹ,ͷ = ͵,ͲͲ ˏ. (6.51) 

 
6.7.2 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 
Ɉɰɟɧɤɚ ɨɛɳɟɣ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɨɜɨɞɢɬɫɹ ɜ ɫɟɱɟɧɢɢ ɧɚ ɭɪɨɜɧɟ 

ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɟɬɚ ɫɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ, ɜ ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɡɚɧɟɫɬɢ ɜɫɟ 

ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɚɦ Ȗf ɞɥɹ ɤɚɠɞɨɣ 
ɧɚɝɪɭɡɤɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.3: 

 
Ɍɚɛɥɢɰɚ 6.3 – ɋɛɨɪ ɧɚɝɪɭɡɨɤ 

ɇɨɦɟɪ 
ɩɨɡɢɰɢɢ 

Ɉɛɨɡɧɚɱɟɧɢɟ 
ɫɢɥɵ 

Ȗf 
ɇɚɩɪɚɜɥɟɧɢɟ 

ɫɢɥɵ 
Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ, ɤɇ∙ɦ 
1 2 3 4 5 6 7 
1 Tɜ 1 ĺ 4205,0 9,67 40662,4 
2 Tɧ 1 ĸ 83,6 1,36 -113,8 
3 Gɛ 0,95 Ļ 3365,6 4,75 -15986,6 
4 Gɩɥ 0,95 Ļ 4059,4 0,62 -2516,8 
5 Wɜɡɜ 1 Ĺ 1075,7 0 0,0 
6 Wɮ 1 Ĺ 2031,6 6,64 13489,8 
7 Wɜɨɥɧ, 1 ĺ 103,0 26 -2678,9 
8 Wɩɪ ɇȻ 1 Ļ 27,0 11,9 321,3 
9 Eɧ 1,2 ĺ 2,5 3,33 8,3 
10 ȿɚɜ 1,2 ĺ 15,0 1,34 20,1 
11 qɡ 0,9 Ļ 77,1 3,41 262,8 
   N 15046 ΣM 33469 

 
Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ 

ɪɚɫɱɟɬɟ ɧɚ 1 ɩ.ɦ.) ɜɵɩɨɥɧɹɸɬ ɩɨ ɮɨɪɦɭɥɚɦ: 
Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
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𝜎௬௨ = − ே஻೏ + ଺∙∑ ெ஻೏మ = − ଵହ,଴ସ଺ଶଵ,଻ + ଺∙ଵହଷଶଵଶଵ,଻మ = −ͶͺͶ ˍʞ˃; (6.52) 

 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ = Ͳ − ͳͲ ∙ ʹͻ ∙ ͳ = −ʹͻͲ ˍʞ˃; (6.53) 
 𝜏௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨) ∙ ݉௨ = ሺͳͲ ∙ ʹͻ − ͶͺͶሻ ∙ Ͳ = Ͳ ˍʞ˃; (6.54) 
 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ = −ͶͺͶ ∙ ͳ + Ͳ = −ͶͺͶ ˍʞ˃; (6.55) 
 𝜎ଷ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͳͲ ∙ ʹͻ = −ʹͻͲ ˍʞ˃; (6.56) 
 𝜎௖௨ = ሺଵ+௠𝑢మ ሻଶ {𝜎௬௨[ܿݏ݋ʹሺߙ − ሻߜ + ͳ] + ௪ߛ ∙ ௗ௨ܪ ∙ ߙሺʹݏ݋ܿ] − ሻߜ − ଵ−௠𝑢మଵ+௠𝑢మ]} =  = ሺଵ+଴మሻଶ ∙ {−ͶͺͶ ∙ [Ͳ + ͳ] + ͳͲ ∙ ʹͻ ∙ [Ͳ − ଵ−଴మଵ+଴మ]} = −͵ͻ͸ ˍʞ˃; (6.57) 
 

Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௬௧ = − ே஻೏ − ଺∙∑ ெ஻೏మ = − ଵ଺ଶଵସଶ଺,ଷ − ଺∙ଵହଷଶଵଶ଺,ଷమ = −͹Ͷͻ ˍʞ˃; (6.58) 

 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ =  = −͹Ͷͻ + ͳ ∙ Ͳ,͹ଶ − ͳͲ ∙ Ͷ,Ͳͻ ∙ ሺͳ − Ͳ,͹ଶሻ = −͵ͺͺ ˍʞ˃; (6.59) 
 𝜏௫௬௧ = ௪ߛ)− ∙ ௗ௧ܪ + 𝜎௬௧) ∙ ݉௧ = −ሺͳͲ ∙ Ͷ,Ͳͻ − ͹Ͷͻሻ ∙ Ͳ,͹ = Ͷͻ͸ ˍʞ˃; .(6.60) 
 𝜎ଵ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͳͲ ∙ Ͷ,Ͳͻ = −Ͷͳ ˍʞ˃; (6.61) 
 𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௗ௧ܪ ∙ ݉௧ଶ =  = −͹Ͷͻ ∙ ሺͳ + Ͳ,͹ଶሻ + ͳͲ ∙ Ͷ,Ͳͻ ∙ Ͳ,͹ଶ = −ͳͲͻ͹ ˍʞ˃; (6.62) 
 
ɝɞɟ 𝜎௬௨, 𝜎௫௨, 𝜎௬௧, 𝜎௫௧ – ɧɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɢ ɜɟɪɬɢɤɚɥɶɧɵɦ 
ɩɥɨɳɚɞɤɚɦ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɭ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɟɣ; 𝜏௫௬௨ , 𝜏௫௬௧  – ɤɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɢ ɜɟɪɬɢɤɚɥɶɧɵɦ 
ɩɥɨɳɚɞɤɚɦ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɭ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɟɣ; 𝜎ଵ௨, 𝜎ଷ௨, 𝜎ଵ௧, 𝜎ଷ௧ – ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɭ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ 
ɝɪɚɧɟɣ ɩɥɨɬɢɧɵ; 𝜎௖௨ – ɧɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɩɥɨɳɚɞɤɚɯ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ ɭ 
ɜɟɪɯɧɟɣ ɝɪɚɧɢ;  ܰ – ɧɨɪɦɚɥɶɧɚɹ ɫɢɥɚ, ɪɚɜɧɚɹ ɫɭɦɦɟ ɩɪɨɟɤɰɢɢ ɧɚ ɧɨɪɦɚɥɶ ɤ ɪɚɫɱɟɬɧɨɦɭ 
ɫɟɱɟɧɢɸ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ ɜɵɲɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ; ∑  ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɩɪɢɥɨɠɟɧɧɵɯ ɤ ɩɥɨɬɢɧɟ, ɨɬɧɨɫɢɬɟɥɶɧɨ – ܯ
ɫɟɪɟɞɢɧɵ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ; ܤௗ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ; ݉௨, ݉௧ – ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ 
ɫɟɱɟɧɢɹ;  
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ௗ௧ܪ ,ௗ௨ܪ  – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ; ߜ – ɭɝɨɥ ɦɟɠɞɭ ɩɥɨɫɤɨɫɬɶɸ ɩɨɞɨɲɜɵ ɢ ɝɨɪɢɡɨɧɬɚɥɶɸ; ߙ – ɭɝɨɥ ɦɟɠɞɭ ɩɥɨɫɤɨɫɬɶɸ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɢ ɜɟɪɬɢɤɚɥɶɸ; 

ɉɨɥɭɱɟɧɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 6.4:  
 
Ɍɚɛɥɢɰɚ 6.4 – Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɫɟɱɟɧɢɢ ɩɥɨɬɢɧɵ 

ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 
ɨɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ 

ɧɚɩɪɹɠɟɧɢɟ ɤɉɚ ɧɚɩɪɹɠɟɧɢɟ ɤɉɚ 𝜎௬௨ -484 𝜎௬௧ -749 𝜎௫௨ -290 𝜎௫௧ -388 𝜏௫௬௨  0 𝜏௫௬௧  496 𝜎ଵ௨ -484 𝜎ଵ௧ -41 𝜎ଷ௨ -290 𝜎ଷ௧ -1097 𝜎௖௨ -396  
 
6.7.3 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɢ ɟɟ ɨɫɧɨɜɚɧɢɹ 

 
ɉɨɫɥɟ ɜɵɱɢɫɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
1) ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 

௡ߛ  ∙ ௟௖ߛ ∙ |𝜎ଷ| ൑ ௖ߛ ∙ ܴ௕, (6.63) 
 
ɝɞɟ    ܴ௕ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ (ɦɚɪɤɚ ɛɟɬɨɧɚ ȼ5); ߛ௟௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ; ߛ௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ. 

 ͳ,ʹͷ ∙ ͳ ∙ |−ͳͲͻ͹| ൑ Ͳ,ͻ ∙ ʹͺͲͲ; ͳ͵͹ͳ ˍʞ˃ ൑ ʹͷʹͲ ˍʞ˃. 
 
2) ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 

ɧɚɩɪɹɠɟɧɢɣ: 
 𝜎௬௨ < Ͳ; (6.64) 

−484 ɤɉɚ < 0 ɤɉɚ. 
 

3) ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙ |ௗ௨; (6.65) |−ͶͺͶܪ  ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ʹͻ; ͶͺͶ ˍʞ˃ ൒ ͹ʹ,ͷ ˍʞ˃. 

 

4) ȼ ɤɨɧɬɚɤɬɧɨɦ ɫɟɱɟɧɢɢ:  
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𝜎௖௨ ൑ Ͳ; (6.66)  −͵ͻ͸ ൑ Ͳ. 
 
5) ɉɨɞ ɜɫɟɣ ɩɥɨɬɢɧɨɣ: 

 |𝜎௬௠௔௫| ൑ ܴ௖, (6.67) |−͹Ͷͻ| ˍʞ˃ ൑ ͷͲͲͲͲ ˍʞ˃. 
ɝɞɟ    Rc – ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɧɚ ɨɞɧɨɨɫɧɨɟ ɫɠɚɬɢɟ ɞɥɹ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ [29, 
ɬɚɛɥ.5]. 

 
6.7.4 Ɉɛɨɫɧɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 

 
Ɋɚɫɱɟɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 

ɫɥɟɞɭɟɬ ɩɪɨɜɨɞɢɬɶ ɩɨ ɫɯɟɦɟ ɩɥɨɫɤɨɝɨ ɫɞɜɢɝɚ ɞɥɹ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫɞɜɢɝɚ 
ɩɪɨɯɨɞɹɳɢɯ ɩɨ ɤɨɧɬɚɤɬɭ ɛɟɬɨɧ–ɫɤɚɥɚ ɢ ɜ ɦɚɫɫɢɜɟ ɨɫɧɨɜɚɧɢɹ ɱɚɫɬɢɱɧɨ ɩɨ 
ɬɪɟɳɢɧɚɦ, ɱɚɫɬɢɱɧɨ ɩɨ ɦɨɧɨɥɢɬɭ: 

 ோ∙ఊ೎ி∙ఊ೗೎ ൒  ௡; (6.68)ߛ

 
ɝɞɟ R – ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɛɨɛɳɟɧɧɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ (ɫɢɥɵ 
ɫɨɩɪɨɬɢɜɥɹɸɳɟɣɫɹ ɫɞɜɢɝɭ): 
 ܴ = ɩɥܩ) + ɛܩ + зݍ − ɮܹ − ɜܹзɜ + ɩܹɪ,ɧɛ) ∙ 𝜑݃ݐ + ܿ𝜔 = ሺʹͳ͹,ͻ + ͸͸ͳʹ,͹ +  +͵ͻ,Ͷ − ʹͲ͵ͳ,͸ − ͳͲ͹ͷ,͹ + ʹ͹,Ͳሻ ∙ Ͳ,͹ + ͹Ͳ ∙ ʹ͸,͵ == ͷ͹͸Ͷ ˍʜ ˏ⁄ , (6.69) 
 
ɝɞɟ     ɫ – ɫɰɟɩɥɟɧɢɟ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ, ɤɉɚ; 

ω – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 
1 ɩ.ɦ (Bn∙1 ɩ.ɦ); 

F – ɫɞɜɢɝɚɸɳɚɹ ɫɢɥɚ: 
ܨ  = ɜܶ − ɧܶ + ɜܹɨɥɧ + ɧܧ + ɚɜܧ = ͶʹͲͷ,Ͳ + ͺ͵,͸ + ͳͲ͵,Ͳ + ʹ,ͷ + ͳͷ,Ͳ =  = ͶʹͶʹ ˍʜ ˏ⁄ . (6.70) 

 ହ଻଺ସ∙଴,ଽହସଶସଶ∙ଵ ൒ ͳ,ʹͷ; ͳ,ʹͻ ൒ ͳ,ʹͷ. 
 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɛɵɥɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɨɬɜɟɱɚɟɬ 

ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ ɧɚɞɟɠɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɷɤɨɧɨɦɢɱɧɨɣ. 
 
6.8 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɜɢɞ ɝɪɭɧɬɨɜ ɞɥɹ ɜɨɡɜɟɞɟɧɢɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ, ɪɚɫɫɬɨɹɧɢɟ 

ɨɬ ɫɬɜɨɪɚ ɞɨ ɤɚɪɶɟɪɨɜ, ɝɞɟ ɛɭɞɟɬ ɞɨɛɵɜɚɬɶɫɹ ɝɪɭɧɬ ɞɥɹ ɭɤɥɚɞɤɢ. 
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Ƚɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ ɹɜɥɹɟɬɫɹ ɡɟɦɥɹɧɨɣ ɧɚɫɵɩɧɨɣ. Ɍɚɤɠɟ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɧ 
ɜɵɟɦɧɨɣ ɝɪɭɧɬ, ɤɨɬɨɪɵɣ ɜɵɧɢɦɚɸɬ ɢɡ-ɩɨɞ ɩɨɞɨɲɜɵ. Ɉɬɫɵɩɤɚ ɩɪɨɢɫɯɨɞɢɬ 
ɧɚɫɭɯɨ ɫ ɭɩɥɨɬɧɟɧɢɟɦ. ɉɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɦ ɷɥɟɦɟɧɬɨɦ ɹɜɥɹɟɬɫɹ 
ɛɭɪɨɛɟɬɨɧɧɚɹ ɞɢɚɮɪɚɝɦɚ 

ɉɨ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɟ ɛɭɞɟɬ ɩɪɨɯɨɞɢɬɶ ɚɜɬɨɞɨɪɨɝɚ, ɩɨɷɬɨɦɭ ɲɢɪɢɧɚ 
ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɪɚɜɧɚ 16 ɦ. Ⱦɥɢɧɚ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ 702 
ɦ.  

Ʉɨɷɮɮɢɰɢɟɧɬ ɨɬɤɨɫɚ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɟɣ ɩɪɢɧɹɬ ɪɚɧɟɟ ɢ ɪɚɜɟɧ 2. 
ȼɟɪɯɨɜɨɣ ɨɬɤɨɫ ɛɭɞɟɬ ɤɪɟɩɢɬɶɫɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɦɢ ɩɥɢɬɚɦɢ.  
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7 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɨ 
ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 

7.1 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 
 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ, ɪɟɦɨɧɬ ɢ ɨɪɝɚɧɢɡɚɰɢɹ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɧɚɛɠɚɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɬɟɪɪɢɬɨɪɢɹ ɢ ɚɤɜɚɬɨɪɢɹ, ɝɞɟ ɨɧɢ 
ɪɚɡɦɟɳɚɸɬɫɹ, ɚ ɬɚɤɠɟ ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɪɟɞɫɬɜɚ 
ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɞɟɣɫɬɜɭɸɳɢɦ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɢ ɨɬɪɚɫɥɟɜɵɦ ɧɨɪɦɚɬɢɜɧɵɦ ɢ ɩɪɚɜɨɜɵɦ ɚɤɬɚɦ. 

Ɉɬɫɬɭɩɥɟɧɢɹ ɨɬ ɬɪɟɛɨɜɚɧɢɣ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɪɚɜɢɥ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ, 
ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɜɜɟɞɟɧɢɹ ɧɨɜɵɯ ɧɨɪɦɚɬɢɜɧɵɯ ɚɤɬɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 

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

ɇɚ Ƚɗɋ ɨɪɝɚɧɢɡɚɰɢɸ ɪɚɛɨɬɵ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɯɪɚɧɟ ɬɪɭɞɚ 
ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶ ɪɭɤɨɜɨɞɢɬɟɥɶ ɨɪɝɚɧɢɡɚɰɢɢ, ɪɭɤɨɜɨɞɢɬɟɥɢ ɩɨɞɪɚɡɞɟɥɟɧɢɣ 
ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɱɚɫɬɤɨɜ, ɤɨɬɨɪɵɟ ɨɛɹɡɚɧɵ ɨɛɟɫɩɟɱɢɬɶ ɩɪɨɜɟɞɟɧɢɟ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɨɡɞɚɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ 
ɬɪɭɞɚ, ɢɧɫɬɪɭɤɬɚɠ ɢ ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ ɪɚɛɨɬɵ ɢ ɤɨɧɬɪɨɥɶ 
ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɜɢɥ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

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

ɇɚɞɡɨɪ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɩɟɪɫɨɧɚɥɨɦ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɨɫɭɳɟɫɬɜɥɹɸɬ: ɫɥɭɠɛɚ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ, ɚ ɬɚɤɠɟ ɨɪɝɚɧɵ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ, 
ɭɩɨɥɧɨɦɨɱɟɧɧɵɟ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɨɛɥɚɫɬɹɯ ɞɟɹɬɟɥɶɧɨɫɬɢ. Ɋɚɫɫɥɟɞɨɜɚɧɢɟ 
ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ Ƚɗɋ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ 
ɩɨɥɨɠɟɧɢɟɦ ɨ ɪɚɫɫɥɟɞɨɜɚɧɢɢ ɢ ɭɱɟɬɟ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. 

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

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ Ƚɗɋ ɩɟɪɫɨɧɚɥ ɢ ɞɪɭɝɢɟ ɥɢɰɚ, ɡɚɧɹɬɵɟ 
ɬɟɯɧɢɱɟɫɤɢɦ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɩɪɨɜɨɞɹɳɢɯ ɜ ɧɢɯ ɨɩɟɪɚɬɢɜɧɵɟ 
ɩɟɪɟɤɥɸɱɟɧɢɹ, ɨɪɝɚɧɢɡɭɸɳɢɯ ɢ ɜɵɩɨɥɧɹɸɳɢɯ ɫɬɪɨɢɬɟɥɶɧɵɟ, ɦɨɧɬɚɠɧɵɟ, 
ɧɚɥɚɞɨɱɧɵɟ, ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ, ɢɫɩɵɬɚɧɢɹ ɢ ɢɡɦɟɪɟɧɢɹ, ɨɛɹɡɚɧɵ ɜɵɩɨɥɧɹɬɶ 
ɬɪɟɛɨɜɚɧɢɹ ɧɨɪɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɞɟɣɫɬɜɭɸɳɢɯ ɜɜɟɞɟɧɧɵɯ ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ 
ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ «Ɇɟɠɨɬɪɚɫɥɟɜɵɟ ɩɪɚɜɢɥɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 
(ɩɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɫɬɢ) ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ», ɫɬɚɧɞɚɪɬɨɜ 
ɨɪɝɚɧɢɡɚɰɢɢ (ɢɧɫɬɪɭɤɰɢɣ) Ƚɗɋ. 
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Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɫɬɚɧɰɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɭɱɟɧ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ 
ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɝɧɟɜɵɯ ɪɚɛɨɬ, ɩɪɨɣɬɢ ɩɪɨɜɟɪɤɭ 
ɡɧɚɧɢɣ ɢ ɢɦɟɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɝɪɭɩɩɭ ɩɨ 
ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ.  

ɗɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ Ƚɗɋ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜ ɬɟɯɧɢɱɟɫɤɢ ɢɫɩɪɚɜɧɨɦ 
ɫɨɫɬɨɹɧɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɦ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ. Ɋɚɛɨɱɢɟ ɦɟɫɬɚ ɞɨɥɠɧɵ 
ɛɵɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ ɢɫɩɵɬɚɧɧɵɦɢ, ɝɨɬɨɜɵɦɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɡɚɳɢɬɧɵɦɢ 
ɫɪɟɞɫɬɜɚɦɢ, ɚ ɬɚɤɠɟ ɫɪɟɞɫɬɜɚɦɢ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ. 

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

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

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

ɪɚɛɨɬɵ. 
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ, ɪɟɦɨɧɬɭ, 

ɧɚɥɚɞɤɟ ɢ ɢɫɩɵɬɚɧɢɹɦ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ȽɌɋ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 
ɬɪɟɛɨɜɚɧɢɹ ɞɟɣɫɬɜɭɸɳɢɯ ɨɛɳɢɯ ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɷɬɨɣ ɨɛɥɚɫɬɢ 
ɞɟɹɬɟɥɶɧɨɫɬɢ, ɫɬɚɧɞɚɪɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ (ɢɧɫɬɪɭɤɰɢɣ) ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. ȼ 
ɬɟɯɧɢɱɟɫɤɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ 
ɨɫɧɨɜɧɨɝɨ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɱɚɫɬɢ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ, ɜɤɥɸɱɚɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ, ɦɟɯɚɧɢɡɦɨɜ ɡɚɬɜɨɪɨɜ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɩɨ ɪɚɫɱɢɫɬɤɟ 
ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɫɨɨɪɭɠɟɧɢɣ ɨɬ ɫɨɪɚ, ɩɨ ɩɪɨɩɭɫɤɭ ɩɨɥɨɜɨɞɧɵɯ ɢ ɩɚɜɨɞɤɨɜɵɯ 
ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɱɟɪɟɡ ɫɨɨɪɭɠɟɧɢɹ, ɩɨ ɨɩɨɪɨɠɧɟɧɢɸ ɢ ɧɚɩɨɥɧɟɧɢɸ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɛɶɟɮɚ, ɩɨ ɪɚɫɱɢɫɬɤɟ ɜɨɞɨɯɪɚɧɢɥɢɳ ɨɬ ɧɚɧɨɫɨɜ, ɧɚ ɜɫɟɯ 
ɨɛɴɟɤɬɚɯ Ƚɗɋ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ, ɧɚ ɨɛɴɟɤɬɚɯ Ƚɗɋ, ɜɵɩɨɥɧɹɟɦɵɯ 
ɩɨɞ ɜɨɞɨɣ (ɜɨɞɨɥɚɡɧɵɟ ɪɚɛɨɬɵ); ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɢɧɵɯ ɨɛɴɟɤɬɨɜ Ƚɗɋ, ɞɨɥɠɧɵ 
ɛɵɬɶ ɜɤɥɸɱɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɛɟɡɨɩɚɫɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ. 

ɇɚ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɞɨɜɟɞɟɧɵ ɞɨ ɫɜɟɞɟɧɢɹ ɜɫɟɝɨ 
ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɟ ɦɚɪɲɪɭɬɵ ɫɥɟɞɨɜɚɧɢɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɤ ɦɟɫɬɭ ɪɚɛɨɬɵ, 
ɨɩɟɪɚɬɢɜɧɵɟ ɩɥɚɧɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɧɚ ɫɥɭɱɚɣ ɩɨɠɚɪɚ ɢɥɢ 
ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. 

 
7.2 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 

 
7.2.1 Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

 
Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 

ɧɚɩɪɚɜɥɟɧɧɨɣ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɥɸɞɟɣ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ 
ɩɨɠɚɪɚ. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
ɢɡɥɨɠɟɧɵ ɜ ɩɪɚɜɢɥɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɬɜɟɪɠɞɟɧɵ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ». 
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ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ Ƚɗɋ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɹ Ƚɗɋ. 

Ɋɭɤɨɜɨɞɢɬɟɥɶ Ƚɗɋ ɨɛɹɡɚɧ: 
 ɨɪɝɚɧɢɡɨɜɚɬɶ ɢɡɭɱɟɧɢɟ ɢ ɜɵɩɨɥɧɟɧɢɟ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

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

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

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

 ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɪɟɝɭɥɹɪɧɨɣ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ Ƚɗɋ. 

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

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

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

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ: 

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

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

ȼɫɟ ɪɚɛɨɬɧɢɤɢ Ƚɗɋ ɞɨɥɠɧɵ ɩɪɨɯɨɞɢɬɶ ɩɨɞɝɨɬɨɜɤɭ ɩɨ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. ɉɨɞɝɨɬɨɜɤɚ ɪɚɛɨɬɧɢɤɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ:  

 ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
 ɪɟɝɭɥɹɪɧɵɟ ɢɧɫɬɪɭɤɬɚɠɢ (ɩɟɪɜɢɱɧɵɣ, ɩɟɪɢɨɞɢɱɟɫɤɢɟ, ɜɧɟɩɥɚɧɨɜɵɟ ɢ 

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

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

 
7.2.2 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɜ ɤɚɛɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ 
 
1) Ʉ ɤɚɛɟɥɶɧɨɦɭ ɯɨɡɹɣɫɬɜɭ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɨɬɧɨɫɹɬɫɹ ɜɫɟ 

ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ (ɷɬɚɠɢ, ɬɨɧɧɟɥɢ, ɲɚɯɬɵ, ɤɚɧɚɥɵ, ɝɚɥɟɪɟɢ, ɷɫɬɚɤɚɞɵ), ɚ 
ɬɚɤɠɟ ɤɚɛɟɥɶɧɵɟ ɥɢɧɢɢ, ɡɚɤɪɵɬɵɟ ɜ ɫɩɟɰɢɚɥɶɧɵɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɪɨɛɚ ɢɥɢ 
ɨɬɤɪɵɬɨ ɩɪɨɥɨɠɟɧɧɵɟ ɩɨ ɫɩɟɰɢɚɥɶɧɵɦ ɤɚɛɟɥɶɧɵɦ ɤɨɧɫɬɪɭɤɰɢɹɦ. 

ɉɪɢɤɚɡɨɦ ɪɭɤɨɜɨɞɢɬɟɥɹ ɩɪɟɞɩɪɢɹɬɢɹ ɤɚɛɟɥɶɧɨɟ ɯɨɡɹɣɫɬɜɨ ɰɟɥɢɤɨɦ ɢɥɢ ɩɨ 
ɭɱɚɫɬɤɚɦ ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɤɪɟɩɥɟɧɨ ɡɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɰɟɯɚɦɢ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ ɢ ɩɪɨɜɟɞɟɧɢɹ 
ɧɟɨɛɯɨɞɢɦɵɯ ɫɬɪɨɢɬɟɥɶɧɨ–ɦɨɧɬɚɠɧɵɯ, ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ 
ɦɟɪɨɩɪɢɹɬɢɣ. 

2) ȼɫɟ ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɞɨɥɠɧɵ ɪɟɝɭɥɹɪɧɨ ɨɫɦɚɬɪɢɜɚɬɶɫɹ ɩɨ 
ɝɪɚɮɢɤɭ, ɭɬɜɟɪɠɞɟɧɧɨɦɭ ɧɚɱɚɥɶɧɢɤɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɰɟɯɚ.  

ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɧɚɪɭɲɟɧɢɣ ɦɟɫɬ ɭɩɥɨɬɧɟɧɢɹ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ, 
ɩɪɨɯɨɞɹɳɢɯ ɱɟɪɟɡ ɩɟɪɟɝɨɪɨɞɤɢ, ɩɟɪɟɤɪɵɬɢɹ, ɞɪɭɝɢɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, 
ɧɟɦɟɞɥɟɧɧɨ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɦɟɪɵ ɤ ɢɯ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ. 

3) Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɞɨɥɠɧɵ ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɱɢɫɬɨɬɟ. Ɂɚɩɪɟɳɚɟɬɫɹ 
ɭɫɬɪɨɣɫɬɜɨ ɤɚɤɢɯ–ɥɢɛɨ ɤɥɚɞɨɜɵɯ, ɦɚɫɬɟɪɫɤɢɯ, ɚ ɬɚɤɠɟ ɯɪɚɧɟɧɢɟ ɦɚɬɟɪɢɚɥɨɜ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɧɟɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɤɚɛɟɥɶɧɵɯ ɢɡɞɟɥɢɣ. 

4) ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɩɨɩɚɞɚɧɢɹ ɜ ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɜɨɞɵ ɢ ɩɚɪɚ, 
ɦɚɫɥɚ, ɦɚɡɭɬɚ ɢɥɢ ɞɪɭɝɢɯ ɝɨɪɸɱɢɯ ɠɢɞɤɨɫɬɟɣ (ɚ ɬɚɤɠɟ ɢɯ ɜɨɞɧɵɯ ɷɦɭɥɶɫɢɣ) 
ɧɟɦɟɞɥɟɧɧɨ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɦɟɪɵ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɢɯ ɩɨɫɬɭɩɥɟɧɢɹ. 

5) ȼɫɟ ɤɚɛɟɥɶɧɵɟ ɩɨɦɟɳɟɧɢɹ ɨɬɧɨɫɹɬɫɹ ɤ ɩɨɦɟɳɟɧɢɹɦ, ɧɟ 
ɨɛɫɥɭɠɢɜɚɟɦɵɦ ɩɨɫɬɨɹɧɧɨ ɩɟɪɫɨɧɚɥɨɦ, ɩɨɷɬɨɦɭ ɨɧɢ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɪɵɬɵ. 
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Ɂɚɩɪɟɳɚɟɬɫɹ ɞɨɩɭɫɤ ɥɢɰ ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɢɥɢ 
ɪɚɛɨɬɵ ɜ ɧɢɯ ɛɟɡ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɧɚɱɚɥɶɧɢɤɨɦ ɫɦɟɧɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 

6) ȼ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɧɟ ɪɟɠɟ, ɱɟɦ ɱɟɪɟɡ 50 ɦ ɞɨɥɠɧɵ ɛɵɬɶ 
ɭɫɬɚɧɨɜɥɟɧɵ ɭɤɚɡɚɬɟɥɢ ɛɥɢɠɚɣɲɟɝɨ ɜɵɯɨɞɚ. 

ɇɚ ɞɜɟɪɹɯ ɫɟɤɰɢɨɧɧɵɯ ɩɟɪɟɝɨɪɨɞɨɤ ɞɨɥɠɧɵ ɛɵɬɶ ɧɚɧɟɫɟɧɵ ɭɤɚɡɚɬɟɥɢ 
(ɫɯɟɦɚ) ɞɜɢɠɟɧɢɹ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɜɵɯɨɞɚ. ɍ ɜɵɯɨɞɧɵɯ ɥɸɤɨɜ ɢɡ ɤɚɛɟɥɶɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɥɟɫɬɧɢɰɵ ɬɚɤ, ɱɬɨɛɵ ɨɧɢ ɧɟ ɦɟɲɚɥɢ 
ɩɪɨɯɨɞɭ ɩɨ ɬɨɧɧɟɥɸ. 

7) Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɟ ɭɫɬɚɧɨɜɤɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 
ɞɨɥɠɧɵ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɪɟɛɨɜɚɧɢɣ ɉɪɚɜɢɥ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ. 

Ɋɟɦɨɧɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɫɬɚɰɢɨɧɚɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɟɧ ɩɪɨɜɨɞɢɬɶɫɹ ɜ ɤɪɚɬɱɚɣɲɢɟ ɫɪɨɤɢ. 

8) Ƚɢɞɪɨɢɡɨɥɹɰɢɹ ɢ ɞɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɨɬɜɨɞ ɢɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɨɬɤɚɱɤɭ ɜɨɞɵ, ɞɨɥɠɧɵ ɛɵɬɶ ɜ 
ɢɫɩɪɚɜɧɨɦ ɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɦ ɫɨɫɬɨɹɧɢɢ. 

9) ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɟɪɟɝɪɟɜ ɢɯ ɜɵɲɟ 
ɞɨɩɭɫɬɢɦɵɯ ɧɨɪɦ ɨɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɢɫɬɨɱɧɢɤɨɜ ɧɚɝɪɟɜɚ. 

10) ȼ ɩɨɦɟɳɟɧɢɹɯ Ⱥɋɍ Ɍɉ, ɳɢɬɨɜ ɭɩɪɚɜɥɟɧɢɹ ɢ ɞɪɭɝɢɯ ɫ ɩɚɪɤɟɬɧɵɦɢ 
ɩɨɥɚɦɢ ɞɟɪɟɜɹɧɧɵɟ ɳɢɬɵ ɞɨɥɠɧɵ ɫɧɢɡɭ ɡɚɳɢɳɚɬɶɫɹ ɚɫɛɟɫɬɨɦ ɢ ɨɛɢɜɚɬɶɫɹ 
ɠɟɫɬɶɸ ɢɥɢ ɞɪɭɝɢɦ ɨɝɧɟɡɚɳɢɬɧɵɦ ɦɚɬɟɪɢɚɥɨɦ. ɋɴɟɦɧɵɟ ɧɟɫɝɨɪɚɟɦɵɟ ɩɥɢɬɵ ɢ 
ɰɟɥɶɧɵɟ ɳɢɬɵ ɞɨɥɠɧɵ ɢɦɟɬɶ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ ɛɵɫɬɪɨɝɨ ɢɯ ɩɨɞɴɟɦɚ 
ɜɪɭɱɧɭɸ. 

 
7.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɡɨɧɟ 

ɜɥɢɹɧɢɹ Ⱥɥɞɚɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ 
 

7.3.1 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 

ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ⱥɥɞɚɧɫɤɨɝɨ Ƚɍ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɪɚɛɨɬ: 
 ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɟɝɨ ɜ ɩɨɥɟɡɧɭɸ ɧɚɫɵɩɶ; 
 ɨɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ; 
 ɩɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɤɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɟё ɨɛɭɫɬɪɨɣɫɬɜɨ; 
 ɪɚɫɱɢɫɬɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ; 
 ɫɨɡɞɚɧɢɟ ɤɚɪɶɟɪɨɜ ɞɥɹ ɜɵɟɦɤɢ ɝɪɭɧɬɚ ɞɥɹ ɫɨɨɪɭɠɟɧɢɹ ɝɪɭɧɬɨɜɨɣ 

ɩɥɨɬɢɧɵ; 
 ɜɨɡɜɟɞɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
 ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
 ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɫёɥɤɚ ɞɥɹ ɫɬɪɨɢɬɟɥɟɣ ɢ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. 
ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɚ ɬɚɤɠɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ȼ ɷɬɨɬ ɩɟɪɢɨɞ 
ɧɚɪɭɲɚɟɬɫɹ ɟɫɬɟɫɬɜɟɧɧɵɣ ɥɚɧɞɲɚɮɬ ɦɟɫɬɧɨɫɬɢ, ɜɨɡɦɨɠɧɨ ɡɚɝɪɹɡɧɟɧɢɟ ɜɨɞɵ 
ɫɬɨɱɧɵɦɢ ɜɨɞɚɦɢ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɨɫёɥɤɚ, ɚ ɬɚɤɠɟ ɫɨɡɞɚɧɧɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ 
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ɩɪɢɜɨɞɢɬ ɤ ɤɥɢɦɚɬɢɱɟɫɤɢɦ ɢɡɦɟɧɟɧɢɹɦ. ɉɨɫɥɟ ɡɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɧёɦ 
ɩɨɹɜɥɹɟɬɫɹ ɦɧɨɝɨ ɪɚɡɥɨɠɢɜɲɟɣɫɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. Ƚɧɢɟɧɢɟ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɢ 
ɞɪɭɝɢɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɜɵɞɟɥɟɧɢɸ ɛɨɥɶɲɨɝɨ 
ɤɨɥɢɱɟɫɬɜɚ ɩɚɪɧɢɤɨɜɵɯ ɝɚɡɨɜ – ɦɟɬɚɧɚ ɢ ɞɜɭɨɤɢɫɢ ɭɝɥɟɪɨɞɚ, ɚ ɬɚɤɠɟ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɬɚɤɢɯ ɤɚɤ ɮɟɧɨɥ. Ɍɚɤɠɟ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ⱥɥɞɚɧɫɤɨɝɨ 
Ƚɍ ɫɭɳɟɫɬɜɭɸɬ ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ, ɧɟɢɡɛɟɠɧɵ 
ɫɬɪɨɢɬɟɥɶɧɵɟ ɨɬɯɨɞɵ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɛɵɬɶ ɭɬɢɥɢɡɢɪɨɜɚɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 
ɨɛɪɚɡɨɦ. 

 
7.3.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 
Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɜɨɞɨɯɪɚɧɢɥɢɳ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɋɉ ɨɬ 01.07.1985 № 3907–85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ», ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦɢ: 

1. Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɩɪɟɞɩɪɨɟɤɬɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɨɟɤɬɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɩɨɞɥɟɠɚɬ ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ 
ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ ɧɚɞɡɨɪɚ; 

2. Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɚɧɢɬɚɪɧɵɟ ɩɨɩɭɫɤɢ 
ɫɨɫɬɚɜɥɹɸɬɫɹ ɫ ɭɱёɬɨɦ ɧɟɨɛɯɨɞɢɦɵɯ ɢɧɠɟɧɟɪɧɵɯ ɢɡɵɫɤɚɧɢɣ, ɪɚɫɱёɬɨɜ, 
ɜɚɪɢɚɧɬɧɵɯ ɩɪɨɪɚɛɨɬɨɤ ɜ ɌɗɈ, ɜ ɩɪɨɟɤɬɚɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɨɞɨɯɪɚɧɢɥɢɳ; 

3. Ɋɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɡɚɤɨɧɱɟɧɵ ɧɟ ɩɨɡɞɧɟɟ, ɱɟɦ ɡɚ ɨɞɢɧ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ ɫɟɡɨɧ ɞɨ ɧɚɱɚɥɚ ɡɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
 

7.3.3 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
 
ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɛɨɥɶɲɨɣ ɨɛɴёɦ ɫɬɪɨɢɬɟɥɶɧɨ–

ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɛɭɞɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɨɬɯɨɞɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ: 

1. Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ (ɤɨɞ ɨɬɯɨɞɨɜ 
ɩɨ ɎɄɄɈ – 2014 ɝ. 82220101215 (ɪɟɞ. ɨɬ 16.08.2016)): 

ܯ  = ே∙௤ଵ଴଴ ∙ 𝜌 = ଵସ଴଴଴଴∙ଵ,଼ଵ଴଴ ∙ ʹ,ͷ = ͸͵ͲͲ ˕, (7.1) 

 
ɝɞɟ     ܰ – ɨɛɴёɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ; ݍ – ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ; 𝜌 – ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ. 

2. Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 
ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ (ɤɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 ɝ. 46101001205 
(ɪɟɞ. ɨɬ 16.08.2016)): ܯ = ே∙௤ଵ଴଴ ∙ 𝜌 = ଶ଴଴∙ଵ,଴ଵ଴଴ ∙ ʹ,Ͳ = Ͷ,Ͳ ˕, (7.2) 

 



80 

ɝɞɟ     ܰ  – ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ; ݍ – ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ; 𝜌 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 6300 ɬɨɧɧɵ 

ɥɨɦɚ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 4 ɬɨɧɧ ɨɬɯɨɞɨɜ 
ɱёɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɡɟɧɵ 
ɧɚ ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ. Ɉɬɯɨɞɵ ɱёɪɧɨɝɨ ɦɟɬɚɥɥɚ 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɢɦɟɸɳɟɣ ɥɢɰɟɧɡɢɸ 
ɧɚ ɡɚɝɨɬɨɜɤɭ ɥɨɦɚ ɱёɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɰɟɥɹɯ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɩɥɚɜɤɢ, ɬɚɤ ɤɚɤ 
ɱёɪɧɵɣ ɦɟɬɚɥɥ ɹɜɥɹɟɬɫɹ ɜɬɨɪɢɱɧɵɦ ɪɟɫɭɪɫɨɦ. 

 
7.3.4 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ 
 
Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ–ɬɟɯɧɢɱɟɫɤɢɟ ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 

 ɭɤɪɵɬɢɟ ɫɵɩɭɱɢɯ ɝɪɭɡɨɜ ɜɨ ɢɡɛɟɠɚɧɢɟ ɫɞɭɜɚɧɢɹ ɢ ɩɨɬɟɪɶ ɩɪɢ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ; 

 ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɨɥɶɤɨ ɢɫɩɪɚɜɧɨɝɨ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɢ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɬɟɯɧɢɤɢ ɫ ɞɨɩɭɫɬɢɦɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɫɨɞɟɪɠɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɨɬɪɚɛɨɬɚɧɧɵɯ ɝɚɡɚɯ; 

 ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɜɪɟɦɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɭɥɭɱɲɟɧɧɵɦɢ 
ɩɨɤɚɡɚɬɟɥɹɦɢ ɷɦɢɫɫɢɢ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ; 

 ɨɛɟɫɩɟɱɟɧɢɟ ɧɚɞɥɟɠɚɳɟɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɢ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ; 

 ɡɚɩɪɟɬ ɧɚ ɫɜɟɪɯɧɨɪɦɚɬɢɜɧɭɸ ɪɚɛɨɬɭ ɞɜɢɝɚɬɟɥɟɣ ɚɜɬɨɦɨɛɢɥɟɣ ɢ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɩɪɟɞɟɥɚɯ ɫɬɨɹɧɤɢ ɧɚ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɥɨɳɚɞɤɚɯ ɢ ɨɛɴɟɤɬɚɯ; 

 ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɮɢɥɶɬɪɨɜ, ɩɵɥɟɭɥɚɜɥɢɜɚɸɳɢɯ 
ɭɫɬɪɨɣɫɬɜ ɢ ɝɢɞɪɨɨɛɟɫɩɵɥɟɜɚɧɢɹ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ ɨɛɨɝɚɬɢɬɟɥɶɧɨɝɨ ɢ ɛɟɬɨɧɧɨɝɨ 
ɯɨɡɹɣɫɬɜɚ. 

 
7.3.5 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜɥɢɹɸɳɢɟ ɧɚ 

ɫɨɫɬɨɹɧɢɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ 
 
ɉɥɨɳɚɞɶ ɡɚɬɨɩɥɟɧɢɹ ɬɟɪɪɢɬɨɪɢɢ ɞɥɹ ɫɨɡɞɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɪɚɜɧɚ 62 

ɤɦ2, ɜ ɬɨɦ ɱɢɫɥɟ 100 ɝɚ ɥɟɫɨɩɨɤɪɵɬɨɣ ɩɥɨɳɚɞɢ. ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ 
ɨɬɫɭɬɫɬɜɭɸɬ ɧɚɫɟɥɟɧɧɵɟ ɩɭɧɤɬɵ ɢ ɜɚɠɧɵɟ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ 
ɫɨɰɢɚɥɶɧɨ–ɤɭɥɶɬɭɪɧɵɟ ɨɛɴɟɤɬɵ. 

ȼ ɤɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɬɟɪɪɢɬɨɪɢɢ ɜɯɨɞɢɬ: 
 ɦɨɧɢɬɨɪɢɧɝ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ; 
 ɨɱɢɫɬɤɚ ɨɬ ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
ɋɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ, ɩɨɞɥɟɠɚɳɟɣ 

ɩɨɫɬɨɹɧɧɨɦɭ ɢɥɢ ɜɪɟɦɟɧɧɨɦɭ ɡɚɬɨɩɥɟɧɢɸ, ɩɨɞɬɨɩɥɟɧɢɸ ɢ ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɸ. 
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Ⱦɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ, ɩɪɢɧɨɫɢɦɨɝɨ ɡɚɬɨɩɥɟɧɢɟɦ ɢ ɩɨɞɬɨɩɥɟɧɢɟɦ, 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɜɨɡɦɟɳɟɧɢɸ ɭɳɟɪɛɚ 
ɭɧɢɱɬɨɠɟɧɢɹ ɧɟɪɟɫɬɢɥɢɳ ɪɵɛ ɢ ɱɢɫɥɟɧɧɨɫɬɢ ɞɢɤɢɯ ɠɢɜɨɬɧɵɯ ɢ ɩɬɢɰ. 

 
7.3.6 ȼɨɞɨɨɯɪɚɧɧɚɹ ɡɨɧɚ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 21.11.2007 ɝɨɞɚ № 

800 ɢ ɜɨ ɢɫɩɨɥɧɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ȼɨɞɧɨɝɨ ɤɨɞɟɤɫɚ № 74–ɎɁ ɨɬ 03.06.2006 (ɢɡɦ. 
31.10.2016 ɝ.) ɜɨɤɪɭɝ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɚ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɚ ȼɨɞɨɨɯɪɚɧɧɚɹ 
ɡɨɧɚ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦ ɪɟɠɢɦɨɦ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

ȼ ɩɪɨɟɤɬɟ ɨɛɨɫɧɨɜɵɜɚɟɬɫɹ ɝɪɚɧɢɰɚ ɜɨɞɨɨɯɪɚɧɨɣ ɡɨɧɵ ɢ ɩɪɢɛɪɟɠɧɨɣ 
ɡɚɳɢɬɧɨɣ ɩɨɥɨɫɵ, ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɨɦɩɥɟɤɫ ɥɟɫɨɯɨɡɹɣɫɬɜɟɧɧɵɯ, 
ɩɪɨɬɢɜɨɷɪɨɡɢɨɧɧɵɯ ɢ ɞɪɭɝɢɯ ɜɨɞɨɨɯɪɚɧɧɨ–ɡɚɳɢɬɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 21.11.2007 ɝɨɞɚ № 
800 ɜ ɜɨɞɨɨɯɪɚɧɨɣ ɡɨɧɟ ɡɚɩɪɟɳɚɟɬɫɹ: 

 ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɨɜɵɯ ɢ ɪɚɫɲɢɪɟɧɢɟ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ 
ɨɛɴɟɤɬɨɜ, ɩɪɹɦɨ ɢɥɢ ɤɨɫɜɟɧɧɨ ɜɥɢɹɳɢɯ ɧɚ ɫɚɧɢɬɚɪɧɨ–ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɩɪɢɥɟɝɚɸɳɢɯ ɤ ɧɟɦɭ ɡɟɦɟɥɶ; 

 ɪɚɡɦɟɳɟɧɢɟ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɮɟɪɦ, ɩɬɢɰɟɮɚɛɪɢɤ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ 
ɤɚɱɟɫɬɜɟ ɭɞɨɛɪɟɧɢɣ, ɧɟ ɨɛɟɡɜɪɟɠɟɧɧɵɯ ɧɚɜɨɡɨɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ; 

 ɪɚɡɦɟɳɟɧɢɟ ɫɤɥɚɞɨɜ ɞɥɹ ɯɪɚɧɟɧɢɹ ɝɨɪɸɱɟ–ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, 
ɭɞɨɛɪɟɧɢɣ ɢ ɹɞɨɯɢɦɢɤɚɬɨɜ; 

 ɪɚɡɦɟɳɟɧɢɟ ɦɟɫɬ ɡɚɯɨɪɨɧɟɧɢɹ ɛɵɬɨɜɵɯ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɬɯɨɞɨɜ, 
ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɨɜ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɯ ɨɛɴɟɤɬɨɜ, ɨɬɪɢɰɚɬɟɥɶɧɨ ɜɥɢɹɸɳɢɯ ɧɚ 
ɤɚɱɟɫɬɜɨ ɜɨɞ; 

 ɩɪɢɦɟɧɟɧɢɟ ɚɜɢɚɨɩɵɥɟɧɢɹ ɥɟɫɧɵɯ ɭɝɨɞɢɣ ɹɞɨɯɢɦɢɤɚɬɚɦɢ, ɧɚ ɤɨɬɨɪɵɟ 
ɧɟ ɭɫɬɚɧɨɜɥɟɧɵ ɩɪɟɞɟɥɶɧɨ–ɞɨɩɭɫɬɢɦɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ (ɉȾɄ); 

 ɪɚɡɪɭɲɟɧɢɟ ɝɪɭɧɬɨɜɨɝɨ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɨɤɪɨɜɚ ɜ ɩɪɟɞɟɥɚɯ ɛɟɪɟɝɨɜɵɯ 
ɭɫɬɭɩɨɜ ɢ ɩɥɹɠɟɣ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɫɤɥɨɧɨɜ ɪɟɤ, ɨɜɪɚɝɨɜ, ɭɫɬɭɩɨɜ ɢ ɤɪɭɬɵɯ 
ɭɱɚɫɬɤɨɜ ɫɤɥɨɧɨɜ ɬɟɪɪɚɫ ɢ ɞɪɭɝɢɯ ɮɨɪɦ ɪɟɥɶɟɮɚ. 

ȼ ɩɪɟɞɟɥɚɯ ɩɪɢɛɪɟɠɧɨɣ ɡɚɳɢɬɧɨɣ ɩɨɥɨɫɵ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɤ ɨɝɪɚɧɢɱɟɧɢɹɦ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜ ɜɨɞɨɨɯɪɚɧɨɣ ɡɨɧɟ ɡɚɩɪɟɳɚɟɬɫɹ: 

 ɪɚɫɩɚɲɤɚ ɡɟɦɟɥɶ; 
 ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɨɬɜɚɥɨɜ ɪɚɡɦɵɜɚɟɦɵɯ ɝɪɭɧɬɨɜ; 
 ɞɜɢɠɟɧɢɟ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɬɪɚɤɬɨɪɨɜ, ɤɪɨɦɟ ɚɜɬɨɦɨɛɢɥɟɣ ɫɩɟɰɢɚɥɶɧɨɝɨ 

ɧɚɡɧɚɱɟɧɢɹ. 
 
7.3.7 ȼɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 

 
ȼ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɝɨ 

ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɬɪɟɛɭɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɬɭɪɛɢɧɧɨɝɨ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ, 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ, ɢɧɞɭɫɬɪɢɚɥɶɧɨɝɨ ɢ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɦɚɫɟɥ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ 
ɤ ɩɨɫɬɭɩɥɟɧɢɸ ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɭ ɪɟɤ ɧɢɠɟ ɩɥɨɬɢɧɵ. Ʉɪɨɦɟ ɷɬɨɝɨ, ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ ɬɪɟɛɭɟɬɫɹ ɩɨɬɪɟɛɥɟɧɢɟ ɨɩɪɟɞɟɥёɧɧɨɝɨ 
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ɨɛɴёɦɚ ɜɨɞɵ. ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ ɞɨɥɠɧɚ ɛɵɬɶ 
ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɭɬɢɥɢɡɚɰɢɹ ɡɚɦɚɫɥɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ, 
ɪɟɚɝɟɧɬɨɜ ɢ ɦɚɬɟɪɢɚɥɨɜ. 

Ʉ ɤɚɬɟɝɨɪɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɤɨɜ, ɧɟ ɬɪɟɛɭɸɳɢɯ ɨɱɢɫɬɤɢ, ɨɬɧɟɫɟɧɵ 
ɜɨɞɵ, ɢɞɭɳɢɟ ɧɚ ɨɯɥɚɠɞɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, ɩɨɞɲɢɩɧɢɤɢ), ɢ 
ɫɬɨɱɧɵɟ ɜɨɞɵ ɨɬ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɤɚɛɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ. ɗɬɢ ɜɨɞɵ ɧɟ 
ɡɚɝɪɹɡɧɹɸɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɨɬɜɨɞɹɬɫɹ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɛɟɡ ɨɱɢɫɬɤɢ. 

Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɜɵɛɪɨɫɨɜ ɧɟɨɛɯɨɞɢɦɨ: 
1. Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɬɚɧɰɢɢ ɨɛɨɪɭɞɨɜɚɬɶ ɫɥɢɜɧɵɦɢ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ 

ɪɟɡɟɜɭɚɪɚɦɢ, ɤɨɬɨɪɵɟ ɜ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ ɨɛɟɫɩɟɱɚɬ ɩɨɥɧɵɣ ɫɛɨɪ ɦɚɫɥɚ; 
2. Ɍɭɪɛɢɧɵ ɨɫɧɚɫɬɢɬɶ ɫɨɜɪɟɦɟɧɧɵɦɢ ɭɩɥɨɬɧɟɧɢɹɦɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, 

ɩɪɟɞɨɬɜɪɚɳɚɸɳɢɦɢ ɩɨɩɚɞɚɧɢɟ ɦɚɫɥɚ ɜ ɜɨɞɭ; 
3. ɋɬɨɱɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɜɨɞɵ ɩɟɪɟɞ ɫɛɪɚɫɵɜɚɧɢɟɦ ɨɱɢɳɚɬɶ ɢ 

ɩɪɨɜɟɫɬɢ ɤɨɧɬɪɨɥɶ ɫɛɪɚɫɵɜɚɟɦɨɝɨ ɫɬɨɤɚ ɧɚ ɧɚɥɢɱɢɟ ɜɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ. ɉɨɫɥɟ 
ɷɬɢɯ ɩɪɨɰɟɞɭɪ ɫɛɪɚɫɵɜɚɬɶ ɜ ɜɨɞɨёɦ; 

4. ɏɨɡɹɣɫɬɜɟɧɧɨ–ɛɵɬɨɜɵɟ ɫɬɨɱɧɵɟ ɜɨɞɵ ɩɟɪɟɞ ɜɵɩɭɫɤɨɦ ɜ ɜɨɞɨёɦ 
ɨɱɢɳɚɬɶ ɢ ɯɥɨɪɢɪɨɜɚɬɶ; 

5. Ɍɜёɪɞɵɟ ɨɫɚɞɤɢ ɢɡ ɨɬɫɬɨɣɧɢɤɨɜ ɜɵɜɨɡɢɬɶ ɧɚ ɫɜɚɥɤɢ ɢɥɢ ɭɬɢɥɢɡɚɰɢɸ. 
ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɨ ɦɢɧɢɦɚɥɶɧɨɟ 

ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ: 
 ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɭɬɜɟɪɠɞёɧɧɵɦɢ ɩɪɚɜɢɥɚɦɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɩɪɚɜɢɥɚɦɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 

 ɷɤɫɩɥɭɚɬɚɰɢɹ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɬɟɪɪɢɬɨɪɢɢ ɞɨɥɠɧɵ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɩɪɨɜɟɞɟɧɢɟɦ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɩɨɩɚɞɚɧɢɹ ɡɚɝɪɹɡɧёɧɧɵɯ ɜɨɞ ɜ ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ ɢ ɜ ɜɨɞɧɵɣ 
ɨɛɴɟɤɬ (ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɧɢɠɧɢɣ ɛɶɟɮ); 

 ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɟɦɨɧɬɨɜ (ɪɟɤɨɧɫɬɪɭɤɰɢɢ) ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ ɪɚɛɨɬ ɢ ɩɪɢɦɟɧɹɟɦɵɦ ɦɚɬɟɪɢɚɥɚɦ. 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɩɪɨɟɤɬɨɜ ɢ 
ɭɬɨɱɧɟɧɧɵɟ ɜ ɩɨɥɫɥɟɞɭɸɳɢɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ ɡɧɚɱɟɧɢɹ ɧɨɪɦɚɬɢɜɨɜ 
ɞɨɩɭɫɬɢɦɵɯ ɫɛɪɨɫɨɜ (ɇȾɋ) ɡɚɝɪɹɡɧёɧɧɵɯ ɜɨɞ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 
ɢɫɯɨɞɹ ɢɡ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɥɹ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ 
ɤɨɧɰɟɧɬɪɚɰɢɣ (ɉȾɄ). 
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8 Ɍɟɯɧɢɤɨ–ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 

8.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɨɜ 
 
ȼ ɞɚɧɧɨɣ ɱɚɫɬɢ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱёɬ ɨɫɧɨɜɧɵɯ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ, 

ɜɫɟɯ ɡɚɬɪɚɬ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɢɡɜɟɞёɧɧɵɯ 
ɪɚɫɱёɬɨɜ ɩɪɨɜɨɞɢɬɫɹ ɪɚɡɛɨɪ ɩɪɨɟɤɬɚ ɢ ɞɟɥɚɟɬɫɹ ɜɵɜɨɞ ɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɭɡɥɚ. 

 
8.1.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ ɹɜɥɹɟɬɫɹ ɬɨɜɚɪɨɦ, ɤɨɬɨɪɵɣ ɩɪɢɨɛɪɟɬɚɸɬ ɭɱɚɫɬɧɢɤɢ 

ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ (ɈɊɗɆ) ɭ ɝɟɧɟɪɢɪɭɸɳɢɯ 
ɤɨɦɩɚɧɢɣ, ɚ ɭɱɚɫɬɧɢɤɢ ɪɨɡɧɢɱɧɨɝɨ ɪɵɧɤɚ (ɊɗɆ) ɭ ɷɧɟɪɝɨɫɛɵɬɨɜɵɯ ɤɨɦɩɚɧɢɣ. 

Ɉɛɴёɦɵ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɪɨɝɧɨɡɧɵɣ ɩɟɪɢɨɞ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.1. 

 
Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɚ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

Ƚɨɞ 2021 2022 2023 2024 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 50,81 362,9 711,29 900 
ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 4700 4700 4700 4700 
ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ·ɱ 238807 1705630 3343063 4230000 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, % 0,5 0,5 0,5 0,5 
Ɋɚɫɯɨɞɵ ɷɥ. ɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, Ɇȼɬ·ɱ 1194 8528 16715 21150 
Ɉɛɴёɦ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ·ɱ 237613 1697102 3326348 4208850 
Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ./Ɇȼɬ·ɱ 970 1007 1042 1077 
ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɦɥɧ. ɪɭɛ. 230,5 1709,0 3466,1 4532,9 
ɇȾɋ ɤ ɜɵɪɭɱɤɢ, ɦɥɧ. ɪɭɛ.  46,1 341,8 693,2 906,6 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɪɚɫɬёɬ, ɱɬɨ ɜɥɟɱёɬ ɡɚ ɫɨɛɨɣ 

ɭɜɟɥɢɱɟɧɢɟ ɜɵɪɭɱɤɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɢɧɚɦɢɤɚ ɜɵɪɭɱɤɢ ɩɨɥɨɠɢɬɟɥɶɧɚɹ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ 

ɪɨɫɬɨɦ ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɫɨɝɥɚɫɧɨ ȿɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɉȺɈ 
«ɊɭɫȽɢɞɪɨ» 2017-2042 ɝɝ. 

 
8.1.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ȿɞɢɧɵɯ 

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

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ; ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ; ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ 
ɨɪɝɚɧɢɡɚɰɢɣ; ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ, ɢɫɯɨɞɹ ɢɡ ɫɪɟɞɧɟɝɨ ɫɪɨɤɚ 
ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
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Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɟɦ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɨɫɬɚɬɨɱɧɨɣ 
ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ) 0,08%. ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ 
(ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɟɦ 
ɜ ɪɚɫɱёɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ. ɉɟɪɢɨɞ ɪɚɫɱёɬɚ ɜ ɩɪɨɝɪɚɦɦɟ 360 
ɦɟɫɹɰɟɜ, ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ 106 ɦɟɫɹɰɟɜ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɭɪɨɜɧɟ ɰɟɧ ɩɟɪɜɨɝɨ ɤɜɚɪɬɚɥɚ 2020 ɝɨɞɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2. 

 
Ɍɚɛɥɢɰɚ 8.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ. ɪɭɛ./Ɇȼɬ ɋɭɦɦɚ, ɦɥɧ. ɪɭɛ 
Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,20 229,68 
ɉɪɨɱɢɟ  274,00 246,60 
ɂɬɨɝɨ ɩɨ Ƚɗɋ  476,28 

 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɢɫɯɨɞɹ ɢɡ ɫɬɨɢɦɨɫɬɢ ɚɤɬɢɜɨɜ. ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.3. 

 
Ɍɚɛɥɢɰɚ 8.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 

ɗɬɚɩ ɩɪɨɟɤɬɚ 1-5 ɝɨɞ 5-15 16-25 ɋɜɵɲɟ 25 
ȼɟɥɢɱɢɧɚ, % 0,04 0,06 0,08 0,10 

 
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɪɚɫɫɱɢɬɚɧɵ, ɢɫɯɨɞɹ ɢɡ 

ɬɚɪɢɮɨɜ ɛɟɡ ɇȾɋ, ɩɨ ɧɨɪɦɚɬɢɜɚɦ ȿɞɢɧɵɯ ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 
2017-2042 ɝɝ. Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.4. 

 
Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ,  ɋɭɦɦɚ, ɦɥɧ. ɪɭɛ. 
ɈȺɈ «ɋɈ – ȿɗɋ» 135,38 ɬɵɫ. ɪɭɛ./Ɇȼɬ 12,222 

ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0,001097 ɬɵɫ. ɪɭɛ./Ɇȼɬ·ɱ 8,530 
ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱёɬɨɜ) 0,000318 ɬɵɫ. ɪɭɛ./Ɇȼɬ·ɱ 2,473 

ɂɬɨɝɨ  23,225 
 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɥɨɝɨɜɵɦ ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ Ⱥɥɞɚɧ, 

ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛɥɟɣ ɡɚ 1 ɬɵɫ. ɤȼɬ·ɱ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ 2020-2024 ɝɝ. ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.5. 

 
Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2021 2022 2023 2024 2025 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ. ɪɭɛ. 53,93 168,26 274,03 309,17 309,17 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ. ɪɭɛ. 0,60 15,66 50,71 100,27 152,80 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɦɥɧ. ɪɭɛ. 14,36 102,56 201,01 254,34 254,34 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, ɦɥɧ. 
ɪɭɛ. 0,04 0,98 3,17 6,27 14,33 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, ɦɥɧ. ɪɭɛ. 1,84 10,43 19,33 23,23 23,23 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ. ɪɭɛ. 3,01 17,46 31,81 37,32 37,32 

ɂɬɨɝɨ, ɦɥɧ. ɪɭɛ. 73,77 315,34 580,07 730,59 791,18 
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ȼɟɥɢɱɢɧɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.2. 
 

 
Ɋɢɫɭɧɨɤ 8.2 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ 

 
ȼɵɜɨɞ: ɨɫɧɨɜɧɭɸ ɱɚɫɬɶ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɫɨɫɬɚɜɥɹɸɬ ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ (39%) ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ (32%). 
 
8.1.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɹɜɥɹɸɬɫɹ ɤɪɭɩɧɨɣ ɫɬɚɬɶɟɣ ɨɬɬɨɤɨɜ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ 

ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɢɯ ɱɚɫɬɶ ɨɬɱɢɫɥɹɟɬɫɹ ɜ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ. ɋɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɜɟɞɟɧɢɹ ɥɶɝɨɬɧɨɝɨ ɩɟɪɢɨɞɚ, 
ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɥɢɹɟɬ ɧɚ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ 
ɨɛɴɟɤɬɚ. 

ɍɱɢɬɵɜɚɟɦ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
 ɇȾɋ – 18 % ɨɬ ɞɨɛɚɜɥɟɧɧɨɣ ɫɬɨɢɦɨɫɬɢ; 
 ɜɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34 % ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ; 
 ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2 % ɨɬ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɢɦɭɳɟɫɬɜɚ; 
 ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20% ɨɬ ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɨɣ ɩɪɢɛɵɥɢ; 
 ɧɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬ·ɱ – 4,8 ɪɭɛ. 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜɯɨɞɢɬ ɜ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɪɚɡɞɟɥɟ 8.1.2. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɫ ɧɚɱɚɥɚ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.6. 
 

Ɍɚɛɥɢɰɚ 8.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2021 2022 2023 2024 2025 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ. ɪɭɛ. 65,64 559,10 1087,98 1337,37 1383,81 
ɇȾɋ, ɦɥɧ. ɪɭɛ. 94,35 572,48 1081,91 1318,30 1358,87 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, ɦɥɧ. ɪɭɛ. 18,83 24,97 24,97 24,97 24,97 
ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ. ɪɭɛ. 24,36 98,33 164,39 193,13 186,33 
ȼɨɞɧɵɣ ɧɚɥɨɝ, ɦɥɧ. ɪɭɛ. 3,01 17,46 31,81 37,32 37,32 
ɂɬɨɝɨ, ɦɥɧ. ɪɭɛ. 206,30 1272,48 2391,21 2911,24 2991,45 

39%

19%

32%

2%
3%

5% Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ. ɪɭɛ.

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, 
ɦɥɧ. ɪɭɛ.

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɦɥɧ. ɪɭɛ.

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, ɦɥɧ. ɪɭɛ.
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, 
ɦɥɧ. ɪɭɛ.
ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ. ɪɭɛ.
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɫɧɨɜɧɭɸ ɱɚɫɬɶ ɧɚɥɨɝɨɜɵɯ ɡɚɬɪɚɬ ɫɨɫɬɚɜɥɹɸɬ ɧɚɥɨɝ ɧɚ 
ɩɪɢɛɵɥɶ (46%) ɢ ɇȾɋ (46%). Ⱦɚɧɧɵɟ ɧɚɥɨɝɢ ɨɞɧɢ ɢɡ ɫɚɦɵɯ ɛɨɥɶɲɢɯ ɞɥɹ ɞɚɧɧɨɝɨ 
ɩɪɨɟɤɬɚ ɢɡ-ɡɚ ɞɨɪɨɝɨɜɢɡɧɵ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ. 

 
8.2 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ 
 
ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɜɚɠɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɮɢɧɚɧɫɨɜɵɯ ɪɟɡɭɥɶɬɚɬɨɜ 

ɞɟɹɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ ɢ ɜ ɰɟɥɨɦ ɩɪɟɞɫɬɚɜɥɹɟɬ ɪɚɡɧɢɰɭ ɦɟɠɞɭ 
ɰɟɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɟё ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ. 

Ɉɫɧɨɜɧɚɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
ɨɬɨɛɪɚɠɚɟɬɫɹ ɜ «Ɉɬɱёɬɟ ɨ ɩɪɢɛɵɥɹɯ ɢ ɭɛɵɬɤɚ». ȼ ɨɬɱёɬɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢ 
ɭɤɚɡɵɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: ɜɚɥɨɜɚɹ ɩɪɢɛɵɥɶ, ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɚɹ 
ɩɪɢɛɵɥɶ, ɪɚɡɦɟɪɵ ɜɵɩɥɚɬ ɩɨ ɧɚɥɨɝɚɦ, ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ. 

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.7. 
 
Ɍɚɛɥɢɰɚ 8.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɚ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2021 2022 2023 2024 2025 
ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɪɞ. ɪɭɛ. 0,68 3,41 6,22 7,35 7,57 
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɪɞ. ɪɭɛ. 0,07 0,32 0,58 0,73 0,79 
ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ, ɦɥɪɞ. ɪɭɛ. 0,68 3,39 6,18 7,31 7,53 
ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɪɞ. ɪɭɛ. 0,09 0,60 1,13 1,34 1,39 
ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ, ɦɥɪɞ. ɪɭɛ. 0,42 2,40 4,51 5,37 5,55 
ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ, % 20,0 

 
Ⱦɢɧɚɦɢɤɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.4. 
 

 
Ɋɢɫɭɧɨɤ 8.4 – Ƚɪɚɮɢɤ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ ɜɨɡɪɚɫɬɚɟɬ ɩɨɫɬɟɩɟɧɧɨ, ɩɨ ɦɟɪɟ ɜɜɨɞɚ ɜ 

ɷɤɫɩɥɭɚɬɚɰɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɢ ɪɨɫɬɚ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɫ ɭɤɚɡɚɧɢɟɦ ɭɤɪɭɩɧɟɧɧɵɯ ɷɬɚɩɨɜ ɪɟɚɥɢɡɚɰɢɢ 

ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8.5. 
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Ɋɢɫɭɧɨɤ 8.5 - Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɫ ɭɤɚɡɚɧɢɟɦ ɭɤɪɭɩɧɟɧɧɵɯ ɷɬɚɩɨɜ ɪɟɚɥɢɡɚɰɢɢ 

ɩɪɨɟɤɬɚ. 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɫɧɨɜɧɵɟ ɪɚɫɯɨɞɵ ɫɨɫɬɚɜɥɹɟɬ ɭɫɬɚɧɨɜɤɚ ɨɫɧɨɜɧɨɝɨ ɢ 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɱɬɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɞɟɧɟɠɧɨɦ ɩɨɬɨɤɟ ɩɪɨɟɤɬɚ. 
Ʉɨɝɞɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɭɫɬɚɧɨɜɥɟɧɨ, ɬɨ ɟɫɬɶ ɨɫɧɨɜɧɵɟ ɜɥɨɠɟɧɢɹ ɡɚɤɨɧɱɟɧɵ, 
ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ ɭɜɟɥɢɱɢɜɚɟɬɫɹ. ȼ ɤɨɧɰɟ 2027 ɝɨɞɚ ɧɚɛɥɸɞɚɟɬɫɹ ɬɨɱɤɚ 
ɛɟɡɭɛɵɬɨɱɧɨɫɬɢ, ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ ɫɬɚɧɨɜɢɬɫɹ ɩɨɥɨɠɢɬɟɥɶɧɵɦ. 

 
8.3 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 
Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱёɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ (ɉɪɢɥɨɠɟɧɢɟ 
ɤ ɩɪɢɤɚɡɭ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 – «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ 
ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.») 

 
8.3.1 Ɇɟɬɨɞɨɥɨɝɢɹ ɢ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ, ɨɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ 

ɩɪɨɟɤɬɚ 
 
Ⱦɥɹ ɰɟɥɟɣ ɮɢɧɚɧɫɨɜɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢɧɹɬɵ 

ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 
 ɩɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 30 ɥɟɬ; 
 ɢɫɩɨɥɶɡɭɟɦɚɹ ɮɢɧɚɧɫɨɜɚɹ ɦɨɞɟɥɶ ɨɬɪɚɠɚɟɬ ɪɟɚɥɶɧɭɸ ɫɢɬɭɚɰɢɸ, 

ɫɥɨɠɢɜɲɭɸɫɹ ɤ ɧɚɫɬɨɹɳɟɦɭ ɦɨɦɟɧɬɵ ɧɚ ɪɨɫɫɢɣɫɤɨɦ ɪɵɧɤɟ. 
ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɧɟ ɛɭɞɟɬ 

ɩɪɨɢɫɯɨɞɢɬɶ ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 
ȼ ɪɚɫɱёɬɚɯ ɩɨɞ ɞɨɯɨɞɚɦɢ ɩɨɧɢɦɚɟɬɫɹ ɜɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɫɬɚɧɰɢɢ. 
ȼ ɪɚɫɱёɬɚɯ ɨɛɳɟɫɬɜɟɧɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɨɞ ɪɚɫɯɨɞɚɦɢ ɩɨɧɢɦɚɥɢɫɶ ɜɫɟ 

ɡɚɬɪɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
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Ⱥɥɞɚɧɫɤɨɣ Ƚɗɋ, ɜ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ – ɡɚɬɪɚɬɵ ɭɱɚɫɬɧɢɤɨɜ, 
ɪɟɚɥɢɡɭɸɳɢɯ ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɪɨɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ. 

Ɋɨɫɬ ɬɚɪɢɮɚ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɩɪɢɧɹɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȿɋɍ, 
ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ». 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɥɢɹɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɟɤɬɚ ɧɚ ɛɸɞɠɟɬ 
ɪɚɫɫɱɢɬɚɧ ɱɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ ɛɸɞɠɟɬɚ. 

 
8.3.2 ɉɨɤɚɡɚɬɟɥɢ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 
 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɨɜ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 

ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ. 
Ⱦɨɯɨɞɧɚɹ ɱɚɫɬɶ ɮɨɪɦɢɪɭɟɬɫɹ ɨɬ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ɉɨɞ ɪɚɫɯɨɞɚɦɢ 

ɩɨɧɢɦɚɸɬɫɹ ɤɪɟɞɢɬɧɵɟ ɢ ɫɨɛɫɬɜɟɧɧɵɟ ɫɪɟɞɫɬɜɚ ɉȺɈ «ɊɭɫȽɢɞɪɨ», 
ɪɟɚɥɢɡɭɸɳɟɝɨ ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɪɨɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ⱥɥɞɚɧɫɤɨɣ Ƚɗɋ. 

Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.8. 

 
Ɍɚɛɥɢɰɚ 8.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,60 
Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ – DPB, ɦɟɫ. 106 
ɑɢɫɬɵɣ ɩɪɢɜɟɞёɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɪɞ. ɪɭɛ. 10,45 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,84 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ. ɷɧɟɪɝɢɢ, ɪɭɛ./ɤȼɬ·ɱ 1,60 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɞɨɥɥ./ɤȼɬ 1100 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɟɤɬ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɷɮɮɟɤɬɢɜɧɵɦ, ɬɚɤ ɤɚɤ ɨɧ ɨɤɭɩɚɟɬɫɹ 

ɡɚ 8 ɥɟɬ ɢ 10 ɦɟɫɹɰɟɜ, ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ ɛɨɥɶɲɟ 1 ɩɪɢ ɭɱɟɬɟ ɛɨɥɶɲɢɧɫɬɜɚ 
ɪɢɫɤɨɜ (ɫɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6%). 

 
8.3.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɧɭɸ ɱɚɫɬɶ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ. Ⱦɨɯɨɞɧɚɹ 
ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱёɬ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.9. 

 
Ɍɚɛɥɢɰɚ 8.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬɵ ɜ ɩɟɪɜɵɟ ɝɨɞɚ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2021 2022 2023 2024 2025 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 181,82 1174,00 2226,67 2717,96 2804,98 
ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 24,47 98,48 164,54 193,28 186,47 
ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, ɦɥɧ. ɪɭɛ. 206,30 1272,48 2391,21 2911,24 2991,45 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɢɡ-ɡɚ ɩɨɜɵɲɟɧɢɹ 

ɜɵɪɭɱɤɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
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8.4 Ⱥɧɚɥɢɡ ɪɢɫɤɨɜ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ 
 
ɇɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɟ ɞɥɹ ɩɪɨɟɤɬɚ ɪɢɫɤɢ: 
 ɪɵɧɨɱɧɵɟ (ɨɛɴɟɦ ɩɪɨɞɚɠ);  
 ɤɚɩɢɬɚɥɶɧɵɟ (ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ); 
 ɨɩɟɪɚɰɢɨɧɧɵɟ ɪɢɫɤɢ (ɨɩɟɪɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ).  
Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɨɜ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ – ɦɟɬɨɞ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɮɢɧɚɧɫɨɜɨɣ 
ɦɨɞɟɥɢ ɧɚ ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɩɨɤɚɡɚɬɟɥɶ. 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞёɧ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜɟɥɢɱɢɧɵ 
ɩɪɨɝɧɨɡɧɨɝɨ ɬɚɪɢɮɚ ɤ ɢɡɦɟɧɟɧɢɹɦ: 

ɚ) ɋɬɚɜɤɚ ɧɚɥɨɝɨɜ; 
ɛ) ɐɟɧɚ ɫɛɵɬɚ; 
ɜ) ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. 
ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɷɤɫɩɟɪɬɧɨ. 

ɇɚ ɪɢɫɭɧɤɟ 8.7 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɫɭɦɦɵ PI ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 
ɧɚɥɨɝɨɜ. 

 

 
Ɋɢɫɭɧɨɤ 8.7 – ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ ɩɪɢɜɨɞɢɬ ɤ ɩɨɧɢɠɟɧɢɸ 

ɢɧɞɟɤɫɚ ɞɨɯɨɞɧɨɫɬɢ. ɇɚɥɨɝɢ ɪɚɫɬɭɬ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɞɨɯɨɞɵ ɩɪɨɟɤɬɚ 
ɭɦɟɧɶɲɚɟɬɫɹ, ɬɚɤ ɤɚɤ ɞɟɧɶɝɢ ɢɞɭɬ ɧɚ ɨɩɥɚɬɭ ɧɚɥɨɝɨɜ. 

ɇɚ ɪɢɫɭɧɤɟ 8.8 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ (PI) 
ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ. 
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Ɋɢɫɭɧɨɤ 8.8 – ɂɡɦɟɧɟɧɢɟ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ (PI) ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɞɨɯɨɞ 

ɩɪɨɟɤɬɚ ɪɚɫɬёɬ, ɬɚɤ ɤɚɤ ɪɚɫɬɭɬ ɞɟɧɟɠɧɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɩɪɨɟɤɬ. 
ɇɚ ɪɢɫɭɧɤɟ 8.9 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ (PI) 

ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. 
 

 
Ɋɢɫɭɧɨɤ 8.9 – ɂɡɦɟɧɟɧɢɟ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ (PI) ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɪɨɫɬɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɢɞёɬ ɭɦɟɧɶɲɟɧɢɟ ɩɪɢɛɵɥɢ, 
ɬɚɤ ɤɚɤ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɢɞёɬ ɩɟɪɟɫɱёɬ ɛɭɞɭɳɢɯ ɞɨɯɨɞɨɜ 
ɜ ɟɞɢɧɭɸ ɫɬɨɢɦɨɫɬɶ. 
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9 Ƚɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɜ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɦ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 
 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɥɨɠɟɧɨ ɪɟɲɟɧɢɟ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ (Ƚɗɋ) ɫ ɩɪɢɦɟɧɟɧɢɟɦ Ƚɂɋ-ɬɟɯɧɨɥɨɝɢɣ. ɉɪɨɢɡɜɟɞёɧ ɪɚɫɱёɬ 
ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ Ƚɗɋ, ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜɵɛɪɚɧ 
ɫɬɜɨɪ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɪɚɫɱёɬɧɵɯ ɞɚɧɧɵɯ ɜɵɩɨɥɧɟɧ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɜɵɛɨɪ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ.  ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ Ƚɗɋ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɜɨɞɧɨ-
ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ, ɤɨɬɨɪɵɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɥɢɹɸɬ ɧɚ ɞɚɥɶɧɟɣɲɢɟ ɷɬɚɩɵ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɫɧɢɡɢɬɶ ɬɪɭɞɨɡɚɬɪɚɬɵ.  

ȼɵɩɨɥɧɟɧ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɩɨɝɪɟɲɧɨɫɬɟɣ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɨɫɧɨɜɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ Ƚɗɋ ɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

ȼ ɪɚɛɨɬɟ ɩɪɨɜɟɞёɧ ɤɪɚɬɤɢɣ ɚɧɚɥɢɡ ɪɚɛɨɬ ɩɨ ɞɚɧɧɨɣ ɬɟɦɟ ɪɨɫɫɢɣɫɤɢɯ ɢ 
ɡɚɪɭɛɟɠɧɵɯ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ. 

 
9.1 Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɩɪɨɛɥɟɦɵ 
 
ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɜɨɡɨɛɧɨɜɥɹɟɦɵɟ ɢɫɬɨɱɧɢɤɢ ɷɧɟɪɝɢɢ – ɩɟɪɫɩɟɤɬɢɜɧɨɟ 

ɧɚɩɪɚɜɥɟɧɢɟ ɪɚɡɜɢɬɢɹ ɦɢɪɨɜɨɣ ɷɧɟɪɝɟɬɢɤɢ. ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ Ƚɂɋ-ɬɟɯɧɨɥɨɝɢɢ 
ɚɤɬɢɜɧɨ ɩɪɢɦɟɧɹɸɬɫɹ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɨɬɟɧɰɢɚɥɨɜ 
ɪɟɝɢɨɧɨɜ ɪɚɡɥɢɱɧɵɯ ɫɬɪɚɧ, ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɜɨɪɨɜ ɛɭɞɭɳɢɯ Ƚɗɋ, ɨɩɬɢɦɢɡɚɰɢɹ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɬɜɨɪɨɜ, ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ Ƚɗɋ ɧɚ ɷɤɨɥɨɝɢɸ ɪɟɝɢɨɧɨɜ. ȼɫё ɷɬɨ 
ɝɨɜɨɪɢɬ ɨɛ ɚɤɬɭɚɥɶɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ Ƚɂɋ-ɬɟɯɧɨɥɨɝɢɣ ɜ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɟ. 

ȼ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɩɟɪɢɨɞɚ ɨɛɭɱɟɧɢɹ ɫɬɭɞɟɧɬɨɜ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɝɨ ɮɢɥɢɚɥɚ 
ɩɨ ɩɪɨɮɢɥɸ «Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ» ɜɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ 
ɮɨɪɦɢɪɭɟɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɪɹɞɚ ɤɭɪɫɨɜɵɯ ɩɪɨɟɤɬɨɜ ɩɨ ɞɢɫɰɢɩɥɢɧɚɦ 
«ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ», «Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɦɚɲɢɧɵ», 
«Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ», «ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɫɬɚɧɰɢɢ ɢ ɩɨɞɫɬɚɧɰɢɢ». 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɢɫɯɨɞɧɨɝɨ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɸɬɫɹ ɢɫɯɨɞɧɵɦɢ 
ɞɚɧɧɵɦɢ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ. Ɉɬ ɬɨɱɧɨɫɬɢ ɡɚɞɚɧɢɹ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ 
ɞɚɧɧɵɯ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ ɡɚɜɢɫɹɬ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɨ ɤɭɪɫɨɜɨɦɭ 
ɩɪɨɟɤɬɭ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ» ɢ ɩɨɫɥɟɞɭɸɳɢɯ ɤɭɪɫɨɜɵɯ ɩɪɨɟɤɬɨɜ. 
ɇɟɤɨɪɪɟɤɬɧɨ ɡɚɞɚɧɧɵɟ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ Ƚɗɋ ɜ ɤɨɧɟɱɧɨɦ 
ɢɬɨɝɟ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟ ɩɨɡɜɨɥɹɸɬ ɩɨɞɨɛɪɚɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɨɫɬɪɨ 
ɫɬɨɢɬ ɜɨɩɪɨɫ ɤɨɪɪɟɤɬɧɨɝɨ ɡɚɞɚɧɢɹ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ.  

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɬɪɚɞɢɰɢɨɧɧɵɯ ɦɟɬɨɞɨɜ ɜɵɛɨɪɚ ɫɬɜɨɪɨɜ ɢ ɩɚɪɚɦɟɬɪɨɜ Ƚɗɋ, 
ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɨɛɪɚɛɨɬɤɟ ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɯ ɤɚɪɬ, ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɢ 
ɞɪɭɝɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɩɪɢɜɨɞɢɬ ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɤ ɡɧɚɱɢɬɟɥɶɧɵɦ 
ɩɨɝɪɟɲɧɨɫɬɹɦ. ɗɬɨ ɨɬɪɢɰɚɬɟɥɶɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɤɚɱɟɫɬɜɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɚ 
ɬɚɤɠɟ ɜɟɞёɬ ɤ ɡɧɚɱɢɬɟɥɶɧɵɦ ɬɪɭɞɨɡɚɬɪɚɬɚɦ.  

ɂɫɩɨɥɶɡɨɜɚɧɢɟ Ƚɂɋ-ɬɟɯɧɨɥɨɝɢɣ ɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ Ƚɗɋ ɩɨɡɜɨɥɹɟɬ ɞɨɫɬɢɱɶ 
ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɢ ɬɨɱɧɨɫɬɢ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ, ɭɫɤɨɪɢɬɶ ɩɪɨɰɟɫɫ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɩɨɜɵɫɢɬɶ ɤɚɱɟɫɬɜɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 
Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɩɨɞɯɨɞ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɲɚɬɶ ɩɨɫɬɚɜɥɟɧɧɵɟ ɡɚɞɚɱɢ ɜ 
ɛɨɥɟɟ ɫɠɚɬɵɟ ɫɪɨɤɢ ɢ ɫ ɦɚɥɵɦɢ ɬɪɭɞɨɡɚɬɪɚɬɚɦɢ, ɱɬɨ ɚɤɬɭɚɥɶɧɨ ɜ ɫɨɜɪɟɦɟɧɧɵɯ 
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ɭɫɥɨɜɢɹɯ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ Ƚɂɋ-ɬɟɯɧɨɥɨɝɢɣ ɷɮɮɟɤɬɢɜɧɨ ɩɪɢ ɩɪɢɧɹɬɢɢ ɪɟɲɟɧɢɹ 
ɧɚ ɩɪɟɞɩɪɨɟɤɬɧɵɯ ɫɬɚɞɢɹɯ, ɩɨɡɜɨɥɹɟɬ ɫ ɜɵɫɨɤɨɣ  ɬɨɱɧɨɫɬɶɸ ɨɩɪɟɞɟɥɹɬɶ 
ɨɫɧɨɜɧɵɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ Ƚɗɋ, ɨɛɴɟɦ ɢ ɩɥɨɳɚɞɶ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬɦɟɬɤɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ (ɇȻ). 

 
9.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɫ ɩɨɦɨɳɶɸ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 

ɬɟɯɧɨɥɨɝɢɣ 
 
ɋ ɩɪɢɦɟɧɟɧɢɟɦ Ƚɂɋ-ɬɟɯɧɨɥɨɝɢɣ ɧɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɦ ɷɬɚɩɟ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ Ƚɗɋ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɬɜɨɪ, ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɨɫɧɨɜɧɵɟ 
ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ  ɡɚɜɢɫɹɬ ɨɬ ɬɨɱɧɨɫɬɢ 
ɡɚɞɚɧɢɹ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ.  

Ʉɨɧɬɪɨɥɶɧɵɟ ɪɚɫɱɟɬɵ ɩɪɨɜɟɞɟɧɵ ɧɚ ɩɪɢɦɟɪɟ ɑɟɛɨɤɫɚɪɫɤɨɣ Ƚɗɋ. 
ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ Q, ɫɬɚɬɢɱɟɫɤɢɣ ɧɚɩɨɪ ɇ, ɨɛɴɟɦ V ɢ ɩɥɨɳɚɞɶ F 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ  ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɩɪɢ ɩɨɦɨɳɢ 
ɩɪɨɝɪɚɦɦ ArcGISPro ɢ GoogleEarthPro. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɑɟɛɨɤɫɚɪɫɤɨɣ Ƚɗɋ [3]: 
 ݇ே = ேʦˈʒЭʠொʦˈʒЭʠ∙ுʦˈʒЭʠ = ଵସ଴ସହ଻଺଴∙ଶ଼ = ͺ,͹ͳ.  (9.1) 

 
ɝɞɟ     Q – ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ, ɦ3/ɫ; 

H – ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɫɬɚɬɢɱɟɫɤɢɣ ɧɚɩɨɪ Ƚɗɋ, ɦ. 
Ⱦɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɡɚɜɢɫɢɬ ɨɬ ɧɚɩɨɪɚ ɢ 

ɧɚɯɨɞɢɬɫɹ ɜ ɢɧɬɟɪɜɚɥɟ ݇ே = ͺ,͸ ÷ ͺ,ͺ  [3]. 
ɋ ɩɨɦɨɳɶɸ ɦɨɞɭɥɹ «Ƚɢɞɪɨɥɨɝɢɹ (Hydrology)» ArcGISPro ɨɩɪɟɞɟɥɟɧɚ 

ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ܳʦˈʒЭʠ,˔˓ˈˇː.˓˃˔˚. = ͷͺͲͲ ˏଷ/˔. 
Ɇɢɧɢɦɚɥɶɧɚɹ ɢ ɦɚɤɫɢɦɚɥɶɧɚɹ ɨɬɦɟɬɤɢ ɡɟɪɤɚɥɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɩɪɟɞɟɥɟɧɵ ɫ 
ɩɨɦɨɳɶɸ GoogleEarthPro ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ 46 ɦɟɬɪɨɜ ɢ 74 ɦɟɬɪɚ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɫɬɚɬɢɱɟɫɤɢɣ ɧɚɩɨɪ Ƚɗɋ H=28ɦɟɬɪɨɜ. 

Ɇɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
 ʒܰЭʠ = ݇ே ∙ ܳ ∙ ܪ = ͺ,͹ͳ ∙ ͷͺͲͲ ∙ ʹͺ = ͳͶͳͶ ʛʑ˕ (9.2) 

 
ɝɞɟ ݇ே – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ 
ɩɚɞɟɧɢɹ ɢ ɄɉȾ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 

Ɏɚɤɬɢɱɟɫɤɢɟ ɢ ɪɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ ɨɫɧɨɜɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 9.1. 

 
Ɍɚɛɥɢɰɚ 9.1 – Ɉɫɧɨɜɧɵɟ ɮɚɤɬɢɱɟɫɤɢɟ ɢ ɪɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɑɟɛɨɤɫɚɪɫɤɨɣ 
Ƚɗɋ ɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

 ܳ, ˏଷ/˔ ܪ, ˏ ܰ, ʛʑ˕ 
Ɏɚɤɬɢɱɟɫɤɢɟ 5760 28 1404 

Ɋɚɫɱɟɬɧɵɟ 5800 28 1414 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ: 
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 ∆ொ% = |ொ˓ˈ˃ˎ−ொ˓˃˔˚ொ˓ˈ˃ˎ | ∙ ͳͲͲ% = |ହ଻଺଴−ହ଼଴଴ହ଻଺଴ | ∙ ͳͲͲ% = Ͳ,͹%; (9.3) 

 ∆ு% = |ு˓ˈ˃ˎ−ு˓˃˔˚ு˓ˈ˃ˎ | ∙ ͳͲͲ% = |ଶ଼−ଶ଼ଶ଼ | ∙ ͳͲͲ% = Ͳ%; (9.4) 

 ∆ே% = |ே˓ˈ˃ˎ−ே˓˃˔˚ே˓ˈ˃ˎ | ∙ ͳͲͲ% = |ଵସ଴ସ−ଵସଵସଵସ଴ସ | ∙ ͳͲͲ% = Ͳ,͹%. (9.5) 

 
ɋ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ GoogleEarthPro ɨɩɪɟɞɟɥɟɧɚ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ 

ɢ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ (ɪɢɫɭɧɨɤ 9.1).  
 

 
Ɋɢɫɭɧɨɤ 9.1 – Ɂɟɪɤɚɥɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

 
Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɨɞɨɯɪɚɧɢɥɢɳɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.2.  
 

Ɍɚɛɥɢɰɚ 9.2 – Ɏɚɤɬɢɱɟɫɤɢɟ ɢ ɪɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɥɨɳɚɞɢ ɢ ɩɨɥɧɨɝɨ 
ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳ 

 Ɏɚɤɬɢɱɟɫɤɢɟ Ɋɚɫɱɟɬɧɵɟ ∆, % 
ɉɥɨɳɚɞɶ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ܨ, ˍˏଶ 2190 2275 3,9 

ɉɨɥɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ܸ, ˍˏଷ 13,85 13,5 2,5 
 
ɉɪɢ ɪɚɫɱɟɬɟ ɫɭɬɨɱɧɨɣ ɫɪɚɛɨɬɤɢ ɩɪɢɧɢɦɚɟɦ ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɦɨɳɧɨɫɬɶ 

ɫɬɚɧɰɢɢ 90% ɨɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ: 
 ˓ܰ˃˔˚ˆ˃˓ = Ͳ,ͻ ∙ ͳͶͳͶ = ͳʹ͹ʹ ʛʑ˕. (9.6) 

 
ɑɚɫɵ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɨɩɪɟɞɟɥɟɧɵ ɢɡ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ 

(ɪɢɫɭɧɨɤ 9.2). 
ȼɜɢɞɭ ɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ ɫɬɚɧɰɢɢ ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɧɟ 

ɧɚ ɊȾɍ, ɚ ɧɚ ɈȾɍ. Ɍɟɪɪɢɬɨɪɢɚɥɶɧɨ ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɨɬɧɨɫɢɬɫɹ ɤ ɈȾɍ 
ɋɪɟɞɧɟɣ ȼɨɥɝɢ. 
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Ɋɢɫɭɧɨɤ 9.2 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ Ɉɗɋ ɋɪɟɞɧɟɣ ȼɨɥɝɢ 

 
Ƚɢɞɪɨɝɪɚɮ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 9.3: 
 

 
Ɋɢɫɭɧɨɤ 9.3 – Ƚɢɞɪɨɝɪɚɮ ɞɥɹ ɫɬɜɨɪɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

 
ɉɨ ɝɢɞɪɨɝɪɚɮɭ ɨɩɪɟɞɟɥёɧ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɞɥɹ ɦɟɫɹɰɚ ɹɧɜɚɪɹ  ܳ˄˞˕яː˅ = ͷ͵͵Ͳ ˏଷ/˔. 
ɉɨɬɟɪɢ ɪɚɫɯɨɞɚ ɫɨɫɬɚɜɥɹɸɬ 4% ɨɬ ɛɵɬɨɜɨɝɨ ɪɚɫɯɨɞɚ: 
 ∑ ܳяː˅ = Ͳ,ͲͶ ∙ ͷ͵͵Ͳ ≈ ʹͳ͵ ˏଷ/˔. (9.7) 

 
ɉɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɡɚ ɹɧɜɚɪɶ: 
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 ܳ˒.˄.яː˅ = ܳ˄˞˕яː˅ − ∑ ܳяː˅ = ͷ͵͵Ͳ − ʹͳ͵ = ͷͳͳ͸ ˏଷ/˔. (9.8) 
 

ɂɡ ɫɭɬɨɱɧɨɣ ɫɪɚɛɨɬɤɢ (ɬɚɛɥɢɰɚ 9.3) ɪɚɫɫɱɢɬɚɟɦ ɭɪɨɜɟɧɶ ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ 
(ɍɆɈ), ɚ ɬɚɤɠɟ ɩɨɥɧɵɣ ɢ ɩɨɥɟɡɧɵɣ ɨɛɴёɦɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

ɋɭɬɨɱɧɚɹ ɫɪɚɛɨɬɤɚ ɩɪɟɞɩɨɥɚɝɚɟɬ ɪɚɫɱɟɬ ɧɚɩɨɥɧɟɧɢɹ ɢɥɢ ɫɪɚɛɨɬɤɢ ɩɨ 
ɤɚɠɞɨɦɭ ɱɚɫɭ ɩɪɢɧɹɬɵɯ ɫɭɬɨɤ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɤɚɠɞɨɝɨ ɱɚɫɚ ɫɪɚɛɨɬɤɢ ɡɚ 
ɹɧɜɚɪɶ ɩɪɢɧɢɦɚɟɬɫɹ ɨɞɢɧɚɤɨɜɨɟ ɡɧɚɱɟɧɢɟ ɩɨɥɟɡɧɨɝɨ ɛɵɬɨɜɨɝɨ ɪɚɫɯɨɞɚ, 
ɪɚɫɫɱɢɬɚɧɧɨɝɨ ɩɨ ɮɨɪɦɭɥɟ 9.8. Ɍɚɤɠɟ ɪɚɫɯɨɞ ȼɏɄ ɨɞɢɧɚɤɨɜ ɞɥɹ ɤɚɠɞɨɝɨ ɱɚɫɚ. 

ɏɨɥɨɫɬɨɣ ɜɵɩɭɫɤ ɜ ɪɚɫɱɟɬɚɯ ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɪɚɫɯɨɞ 
ɯɨɥɨɫɬɵɯ ɫɛɪɨɫɨɜ ɪɚɜɟɧ 0. 

 
Ɍɚɛɥɢɰɚ 9.3 – ɋɭɬɨɱɧɚɹ ɫɪɚɛɨɬɤɚ ɡɚ ɹɧɜɚɪɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

ɑɚ
ɫ Ɋɚɫɯɨɞ, ˏଷ/  ̝

Ɉɛɴёɦɵ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ˏଷ 

ɍɪɨɜɧɢ, ɦ 
ɇɚ-
ɩɨɪ, 

ɦ 

Ɇɨɳ-
ɧɨɫɬɶ, 
Ɇȼɬ 

ȼɵɪɚ-
ɛɨɬɤɚ, 
Ɇȼɬɱ ܳ˒.˄. ܳʜʐ ܳ˅ˇ˘˓ ܳʤʠ ܳʑʤʙ ܳʒЭʠ ܸː ˃˚ ܸ݀ ܸ̱ ˑː ܼʑʐː˃˚ ܼʑʐˍˑː ܼʜʐ ʜʒЭʠ ʒܰЭʠ ЭʒЭʠ 

9 5116 6710 1380 0 3600 6496 13,4 0,1 13,3 74,00 73,97 51,04 22,7 1300 31,2 
10 5116 6725 1395 0 3600 6511 13,3 0,1 13,2 73,97 73,92 51,05 22,7 1300 31,2 
11 5116 9350 4020 0 3600 9136 13,2 0,3 12,8 73,92 73,77 52,58 21,1 1694 40,7 
12 5116 9350 4020 0 3600 9136 12,8 0,3 12,5 73,77 73,59 52,58 20,9 1681 40,3 
13 5116 9350 4020 0 3600 9136 12,5 0,3 12,1 73,59 73,38 52,58 20,7 1665 40,0 
14 5116 9350 4020 0 3600 9136 12,1 0,3 11,8 73,38 73,12 52,58 20,5 1646 39,5 
15 5116 9350 4020 0 3600 9136 11,8 0,3 11,4 73,12 72,84 52,58 20,2 1624 39,0 
16 5116 6975 1645 0 3600 6761 11,4 0,1 11,3 72,84 72,71 51,20 21,4 1271 30,5 
17 5116 7015 1685 0 3600 6801 11,3 0,1 11,1 72,71 72,57 51,23 21,2 1269 30,5 
18 5116 3600 -1730 0 3600 3386 11,1 -0,1 11,3 72,57 72,71 48,94 23,5 700 16,8 
19 5116 3600 -1730 0 3600 3386 11,3 -0,1 11,4 72,71 72,85 48,94 23,6 704 16,9 
20 5116 3600 -1730 0 3600 3386 11,4 -0,1 11,6 72,85 72,97 48,94 23,8 708 17,0 
21 5116 3600 -1730 0 3600 3386 11,6 -0,1 11,7 72,97 73,10 48,94 23,9 712 17,1 
22 5116 3600 -1730 0 3600 3386 11,7 -0,1 11,9 73,10 73,21 48,94 24,0 716 17,2 
23 5116 3600 -1730 0 3600 3386 11,9 -0,1 12,0 73,21 73,32 48,94 24,1 719 17,3 
24 5116 3600 -1730 0 3600 3386 12,0 -0,1 12,2 73,32 73,42 48,94 24,2 722 17,3 
1 5116 3600 -1730 0 3600 3386 12,2 -0,1 12,3 73,42 73,51 48,94 24,3 725 17,4 
2 5116 3600 -1730 0 3600 3386 12,3 -0,1 12,5 73,51 73,60 48,94 24,4 728 17,5 
3 5116 3600 -1730 0 3600 3386 12,5 -0,1 12,6 73,60 73,68 48,94 24,5 730 17,5 
4 5116 3600 -1730 0 3600 3386 12,6 -0,1 12,8 73,68 73,76 48,94 24,6 732 17,6 
5 5116 3600 -1730 0 3600 3386 12,8 -0,1 12,9 73,76 73,83 48,94 24,7 735 17,6 
6 5116 3600 -1730 0 3600 3386 12,9 -0,1 13,1 73,83 73,89 48,94 24,7 737 17,7 
7 5116 3600 -1730 0 3600 3386 13,1 -0,1 13,2 73,89 73,95 48,94 24,8 738 17,7 
8 5116 3600 -1730 0 3600 3386 13,2 -0,1 13,4 73,95 74,00 48,94 24,8 740 17,8 

 
ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɫɪɚɛɨɬɤɢ ɫɪɚɜɧɢɜɚɟɦ ɯɚɪɚɤɬɟɪɧɵɟ ɨɛɴёɦɵ 

ɜɨɞɨɯɪɚɧɢɥɢɳ (ɬɚɛɥɢɰɚ 9.4). 
 

Ɍɚɛɥɢɰɚ 9.4 – ɏɚɪɚɤɬɟɪɧɵɟ ɨɛɴɟɦɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
 Ɏɚɤɬɢɱɟɫɤɢɟ Ɋɚɫɱɟɬɧɵɟ ∆, % 

ɉɨɥɧɵɣ ɨɛɴɟɦ ܸ˒ ˑˎː˞ˌ , ˏଷ 13,85 13,5 2,5 
Ɉɛɴɟɦ ɩɪɢ ɨɬɦɟɬɤɟ ɍɆɈ ʢܸʛʝ , ˏଷ 11,36 11,14 1,9 

ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ ܸ˒ ˑˎˈˊː , ˏଷ 2,49 2,36 5,2 
 
ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɡ ɫɨɨɬɧɨɲɟɧɢɹ: 
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ு೘𝑖೙ு೘𝑎ೣ ൒ ݇ (9.9) 

 
ɝɞɟ     ܪ௠𝑖௡ – ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɫɬɚɧɰɢɢ;  ܪ௠௔௫ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ, ɪɚɡɜɢɜɚɟɦɵɣ ɝɢɞɪɨɬɭɪɛɢɧɨɣ (ɞɨɥɠɟɧ 
ɩɪɟɜɵɲɚɬɶ ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ Ƚɗɋ);  ݇ – ɤɨɷɮɮɢɰɢɟɧɬ, ɞɥɹ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ ɬɭɪɛɢɧɵ ɪɚɜɟɧ 0,5, ɞɥɹ 
ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɨɣ – 0,6. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ, ɪɚɫɱɟɬɧɵɣ ɢ ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪɵ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɡ 
ɪɟɠɢɦɧɨɝɨ ɩɨɥɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ (ɪɢɫɭɧɨɤ 9.4).  
 

 
Ɋɢɫɭɧɨɤ 9.4 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

 
9.3 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ 

ɤɨɧɬɪɨɥɶɧɨɝɨ ɩɪɢɦɟɪɚ 
 
ɂɡ ɪɢɫɭɧɤɚ 9.4 ɨɩɪɟɞɟɥёɧ ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ 19,5 ɦɟɬɪɨɜ, ɦɢɧɢɦɚɥɶɧɵɣ 

12,5 ɦɟɬɪɨɜ. ɇɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɬɭɪɛɢɧɵ ɉɅ20-ȼ. 
ɋɬɚɧɞɚɪɬɧɵɣ ɪɹɞ ɞɢɚɦɟɬɪɨɜ ɬɭɪɛɢɧ ɉɅ20-ȼ ɧɚɯɨɞɢɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 280 

ɞɨ 1000 ɫɦ: 280; 300; 315; 335; 355; 375; 400; 425; 450; 475; 500; 530; 560; 600; 
670; 710; 750; 800; 850; 900; 950; 1000. 

Ɋɚɫɱɟɬɵ ɦɨɳɧɨɫɬɢ ɢ ɤɨɥɢɱɟɫɬɜɚ ɚɝɪɟɝɚɬɨɜ ɞɥɹ ɧɟɫɤɨɥɶɤɢɯ ɞɢɚɦɟɬɪɨɜ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.6.  

 
Ɍɚɛɥɢɰɚ 9.6 – ȼɨɡɦɨɠɧɵɟ ɞɢɚɦɟɬɪɵ ɬɭɪɛɢɧ ɉɅ20-ȼ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

Ɍɭɪɛɢɧɚ ɉɅ20-ȼ-1000 ɉɅ20-ȼ-950 ɉɅ20-ȼ-900 ɉɅ20-ȼ-850 ɉɅ20-ȼ-800 ܦଵ, ɦ 10 9,5 9 8,5 8 𝜂ː˕ 0,928 0,928 0,927 0,927 0,926 ܰ′˃ˆ˓, ɤȼɬ 79167 71414 64062 57111 50560 ܼ˃ˆ˓′  17,86 19,80 22,07 24,76 27,97 ܼ˃ˆ˓ 18 20 23 25 28 ˃ܰˆ˓, ˍʑ˕ 78556 70700 61478 56560 50500 
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Ʉ ɞɚɥɶɧɟɣɲɟɦɭ ɪɚɫɫɦɨɬɪɟɧɢɸ ɩɪɢɧɢɦɚɸɬɫɹ ɬɭɪɛɢɧɵ ɉɅ20-ȼ-1000 ɢ  
ɉɅ20-ȼ-950.  

ȼɵɛɨɪ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɣ:  
 ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 

ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ. 
 ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɦɨɠɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ ɢɧɬɟɪɜɚɥɟ:  ( ˃ܰˆ˓ˏˋː ÷ ˃ܰˆ˓) = ሺͲ,ͻ ÷ ͳሻ ˃ܰˆ˓. 
Ɋɚɫɫɱɢɬɚɟɦ ɫɢɧɯɪɨɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɞɥɹ ɜɵɛɪɚɧɧɵɯ ɬɭɪɛɢɧ.  
ɉɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞɟɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ: 
 Δ˓ = 𝜂ː˕𝜂ˏ   (9.10) 

 
Ɋɚɫɱɟɬɧɚɹ ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ: 
 ݊௖′ = ݊ଵ௣′ ∙ ˓ேܪ√ ∙ Δ˓ ∙ ଵ஽భ (9.11) 

 
ɝɞɟ    ݊ଵ௣′  – ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ 
ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɝɪɚɮɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ. 

 
ɋɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɛɥɢɠɚɣɲɟɣ ɛɨɥɶɲɟɣ ɞɨ 

ɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ (ɬɚɛɥɢɰɚ 9.7).  
 

Ɍɚɛɥɢɰɚ 9.7 – ɋɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɉɅ20-ȼ-1000 ɢ ɉɅ20-ȼ-950. ܦଵ, ɦ 10 9,5 ݊˔ଵ′ , ɨɛ/ɦɢɧ 54,35 57,20 ݊˔ଵ, ɨɛ/ɦɢɧ 57,7 57,7 
 
Ƚɟɧɟɪɚɬɨɪɵ ɞɥɹ ɤɚɠɞɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 9.8. 
 

Ɍɚɛɥɢɰɚ 9.8 – Ɍɢɩɵ ɝɟɧɟɪɚɬɨɪɨɜ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
 ɉɅ20-ȼ-1000 ɉɅ20-ȼ-950 ˃ܰˆ˓, Ɇȼɬ 78,56 70,7 ˃ܰˆ˓ˏˋː, Ɇȼɬ 70,7 63,63 ݊˔ଵ, ɨɛ/ɦɢɧ 57,7 57,7 

Ƚɟɧɟɪɚɬɨɪ ɋȼ 1470/149-104 ɍ4 ɧɟɬ Ɇɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ, Ɇȼɬ 78 
 

Ⱦɥɹ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ20-ȼ-1000 ɩɨɞɛɢɪɚɟɦ ɫɢɧɯɪɨɧɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ  
ɋȼ 1470/149-104 ɍ4. ɇɚ ɑɟɛɨɤɫɚɪɫɤɨɣ Ƚɗɋ ɭɫɬɚɧɨɜɥɟɧɵ 18 ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ  
ɋȼ 1470/149-104 ɍ4.  

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɫɨɜɩɚɥɢ ɫ ɞɚɧɧɵɦɢ Ɏɢɥɢɚɥɚ ɉȺɈ «ɊɭɫȽɢɞɪɨ» - 
ɑɟɛɨɤɫɚɪɫɤɚɹ Ƚɗɋ. 
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9.4 ȼɵɜɨɞɵ 
1. Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩɪɨɝɪɚɦɦ ArcGIS Pro ɢ Google Earth Pro, ɩɨɡɜɨɥɹɸɬ ɩɨɥɭɱɢɬɶ ɨɫɧɨɜɧɵɟ 
ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫ 
ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɶɸ ɬɨɱɧɨɫɬɢ. 

2. ɂɫɩɨɥɶɡɨɜɚɧɢɟ Ƚɂɋ-ɬɟɯɧɨɥɨɝɢɣ ɧɚ ɫɬɚɞɢɢ ɩɪɟɞɩɪɨɟɤɬɧɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ 
Ƚɗɋ ɩɨɡɜɨɥɹɟɬ ɪɚɫɫɱɢɬɚɬɶ ɨɫɧɨɜɧɵɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɜɵɛɪɚɬɶ 
ɫɬɜɨɪ, ɪɚɫɫɱɢɬɚɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

3. Ɉɫɧɨɜɧɵɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɨɩɪɟɞɟɥёɧɧɵɟ ɫ ɩɨɦɨɳɶɸ 
Ƚɂɋ-ɬɟɯɧɨɥɨɝɢɣ ɩɨɡɜɨɥɹɸɬ ɧɚ ɩɨɫɥɟɞɭɸɳɢɯ ɷɬɚɩɚɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ Ƚɗɋ 
ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɪɚɫɱёɬɵ. 

4. ɂɫɩɨɥɶɡɨɜɚɧɢɟ Ƚɂɋ-ɬɟɯɧɨɥɨɝɢɣ ɧɚ ɩɨɫɥɟɞɭɸɳɢɯ ɷɬɚɩɚɯ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɜɵɛɨɪ ɫɨɜɦɟɫɬɢɦɵɯ ɬɭɪɛɢɧɵ ɢ ɝɟɧɟɪɚɬɨɪɚ ɛɟɡ 
ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɪɚɫɱёɬɨɜ  ɩɪɟɞɵɞɭɳɢɯ ɷɬɚɩɨɜ ɩɪɨɟɤɬɚ. 

5. Ƚɂɋ-ɬɟɯɧɨɥɨɝɢɢ ɧɚ ɫɬɚɞɢɢ ɩɪɟɞɩɪɨɟɤɬɧɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ Ƚɗɋ ɩɨɡɜɨɥɹɬ  
ɫɨɤɪɚɬɢɬɶ ɬɪɭɞɨɡɚɬɪɚɬɵ ɢ ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ  ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 
 

1. Ɂɚɬɟɟɜɚ, ȿ. ɘ. ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ Ƚɗɋ: ɭɱɟɛɧɨ–ɦɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ 
ɤ ɤɭɪɫɨɜɨɦɭ ɢ ɞɢɩɥɨɦɧɨɦɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ / Ⱥ. 
ɘ.Ⱥɥɟɤɫɚɧɞɪɨɜɫɤɢɣ, ȿ. ɘ. Ɂɚɬɟɟɜɚ, Ȼ. ɂ. ɋɢɥɚɟɜ. – ɋɚɹɧɨɝɨɪɫɤ: ɋɒɎ ɄȽɌɍ, 
2008. – 114 ɫ. 

2. Ɏɢɥɢɚɥ ɈȺɈ «ɋɈ ȿɗɋ» ɈȾɍ ɋɂȻɂɊɂ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]// ɈȺɈ 
«ɋɢɫɬɟɦɧɵɣ ɨɩɟɪɚɬɨɪ ȿɞɢɧɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ» – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://so–ups.ru/. 

3. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɜ ɡɚɞɚɱɚɯ ɢ 
ɭɩɪɚɠɧɟɧɢɹɯ. ɑ. 1. ȼɨɞɧɨ–ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɨɜ Ƚɗɋ /ɫɨɫɬ. ɘ.Ⱥ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ  
 

Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ  
 

Ɍɚɛɥɢɰɚ Ⱥ.1 – Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɞɥɹ ɪɟɤɢ Ⱥɥɞɚɧ 
Ƚɨɞɵ I II  III  IV V VI  VII VIII IX X XI  XII ܳ˔˓.ˆˑˇ 

1935 267 241 241 247 5580 10700 6830 6640 9360 2930 1080 811 3744 
1936 283 192 168 176 4920 7580 5000 3400 6620 1700 656 432 2594 
1937 256 178 152 149 5620 7680 6110 3730 5910 1760 546 396 2707 
1938 268 213 179 204 8080 13300 9100 4510 3960 1230 456 346 3487 
1939 247 207 183 214 5720 8250 4890 4420 3140 1190 408 304 2431 
1940 227 186 161 166 4040 9460 2750 4060 4570 1300 447 322 2307 
1941 260 195 170 174 6410 8700 2960 2890 2270 1300 410 308 2171 
1942 215 169 148 150 3570 7000 6990 4130 2560 1470 545 412 2280 
1943 314 219 187 242 9190 5730 4570 4720 4080 2710 928 599 2791 
1944 410 303 262 269 7550 7780 5270 6320 3190 1980 477 353 2847 
1945 272 236 209 237 5420 6900 4830 2740 2220 812 351 337 2047 
1946 213 155 128 149 3760 13900 5720 6290 6390 1850 514 489 3297 
1947 301 227 190 236 5490 8300 5170 2740 4380 1440 376 357 2434 
1948 247 183 151 210 3610 8130 3130 5350 2450 2190 824 487 2247 
1949 299 231 195 201 7060 9100 3960 2750 4620 1850 529 403 2600 
1950 253 191 167 167 6670 7800 3560 7670 3440 1300 528 378 2677 
1951 229 174 151 157 7380 11100 4240 6950 4680 1800 453 469 3149 
1952 310 202 173 182 5490 8060 3940 3420 4380 1160 565 364 2354 
1953 234 185 197 214 8180 5330 4810 3440 6310 2040 532 403 2656 
1954 248 209 176 178 1980 10800 2760 2950 2460 1100 438 290 1966 
1955 190 146 128 121 7430 10500 5530 4710 2840 811 341 308 2755 
1956 201 150 125 123 4220 15700 5380 4900 5490 2320 682 587 3323 
1957 371 267 208 196 8590 7950 7200 2970 3710 1820 549 395 2852 
1958 237 182 150 149 5680 10000 7490 3440 5810 2710 797 729 3115 
1959 503 375 350 359 6780 7290 7170 6200 5810 1840 582 523 3149 
1960 337 252 223 211 3470 7340 4360 6820 4650 1510 601 449 2519 
1961 298 214 183 182 4300 10200 8200 4140 5280 1980 701 546 3019 
1962 383 275 230 243 7020 8240 3280 2340 3680 1110 416 313 2294 
1963 220 175 154 168 2800 10600 4280 2260 2030 814 347 321 2014 
1964 216 148 132 136 4340 10500 4230 2500 2260 873 426 309 2173 
1965 180 141 126 126 3490 10300 6260 4380 6040 1340 429 297 2759 
1966 182 156 131 140 5590 8880 3310 5030 3340 1320 451 343 2406 
1967 208 177 158 279 9570 6240 2540 4390 3300 2220 918 315 2526 
1968 209 165 143 710 7000 9330 3050 3420 3280 1340 450 324 2452 
1969 186 118 85 95 3910 12700 4800 2640 2970 717 294 250 2397 
1970 165 122 105 103 6720 14500 4000 3130 2830 1300 593 373 2828 
1971 256 188 137 1510 8340 6890 3630 3040 4330 1300 441 393 2538 
1972 243 193 151 195 5000 10000 8470 8970 5660 2700 491 353 3536 
1973 233 180 154 159 5070 6170 5320 6770 2630 1130 553 388 2396 
1974 266 204 170 180 7240 10500 5850 7830 4360 2270 612 418 3325 
1975 219 150 142 286 8970 6670 4360 6910 5820 1970 611 484 3049 
1976 316 233 200 214 8200 8970 4790 2960 4240 1220 572 455 2698 
1977 254 200 163 175 2700 5690 5600 4960 4660 1410 667 475 2246 
1978 288 216 186 232 6690 12700 7740 4420 4320 2000 658 544 3333 
1979 356 230 193 217 4830 12100 3060 5810 4610 1310 546 426 2807 
1980 317 241 202 190 4860 12100 7520 3420 2900 1180 494 391 2818 
1981 280 239 202 218 7170 8010 5950 5590 6770 2370 564 556 3160 
1982 391 293 247 288 9610 10900 5140 6010 6830 1650 685 489 3544 
1983 332 270 236 234 9660 10100 5200 4310 4300 2480 912 761 3233 
1984 492 368 307 314 7540 11100 4550 2760 2750 975 546 384 2674 

ɋɪɟɞɧɢɟ 274 207 178 233 6050 9355 5097 4523 4290 1622 560 423 2734 



ɉɊɂɅɈɀȿɇɂȿ Ȼ  
 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
Ɍɚɛɥɢɰɚ Ȼ.1 – ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɬɨɤɚ  

Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX X XI  XII ɋɪɟɞɧɟɟ ܳଽ଴%௧  262 179 160 165 4253 10294 4147 2451 2216 1058 516 375 2173 ܳ௧̀  3 2 2 2 43 103 41 25 22 11 5 4 

 

ܳ௧ˎ 37 33 20 4 –100 –64 0 0 0 7 26 37 ܳ௧̠  22 22 22 22 22 22 22 22 22 22 22 22 ܳ˛ˎ௧  0 0 0 0 87 87 87 87 87 0 0 0 
Ɍɪɟɛɨɜɚɧɢɹ ȼɏɄ ܳʑʤʙ௧  1500 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500 ܳ˔˃ː.˒ˑ˒˖˔ˍ௧  750 750 750 750 750 750 750 750 750 750 750 750 

Ɋɟɠɢɦ ɪɚɛɨɬɵ 1 ɪɚɛɨɬɚ ɩɨ ɜɨɞɨɬɨɤɭ Σܳ˒ˑ˕ˈ˓˟௧  61 56 43 28 51 148 150 133 131 39 53 62 ܳ˒.˄˞˕௧  201 123 117 137 4202 10146 3997 2318 2085 1019 463 313 ܼʑʐ 180 ܼʜʐ 154,3 154,2 154,2 154,2 158,4 163,1 158,2 156,6 156,3 155,5 154,7 154,5 ܪ௧  25,50 25,62 25,62 25,59 21,40 16,73 21,59 23,22 23,46 24,33 25,12 25,33 ˒ܰˑˎ௧  45 28 26 31 791 1494 759 474 431 218 102 70 
Ɋɟɠɢɦ ɪɚɛɨɬɵ 2 ɪɟɠɢɦ ɩɨ ȼɏɄ ܳʑʤʙ௧  1500 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500 ܼʑʐ 180 ܼʜʐ 156,1 156,1 156,1 156,1 155,7 155,7 155,7 155,7 155,7 156,1 156,1 156,1 ܪ௧  23,68 23,68 23,68 23,68 24,08 24,08 24,08 24,08 24,08 23,68 23,68 23,68 ʑܰʤʙ௧  313 313 313 313 318 318 318 318 318 313 313 313 

ɋɪɚɜɧɟɧɢɟ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɋɭɦɦɚ ˒ܰˑˎ௧ − ʑܰʤʙ௧  –268 –285 –287 –282 473 1176 441 156 113 –95 –211 –243 688 

 



ɉɪɨɞɨɥɠɟɧɢɟ ɉɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.2 – Ɋɚɫɱɟɬ ɫɪɚɛɨɬɤɢ–ɧɚɩɨɥɧɟɧɢɹ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ 

Ɇɟɫɹɰ 
Ɋɚɫɯɨɞɵ, ɦ3/ɫ Ɉɛɴёɦɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɤɦ3 ɍɪɨɜɧɢ, ɦ ɇɚɩɨɪ, ɦ Ɇɨɳɧɨɫɬɶ, Ɇȼɬ ܳ˄˞˕ ܳˋ˔˒ ܳˎ˟ˇ ܳ˗ ܳ˛ˎ ∑ܳ ܳ˒.˄. ܳʜʐ ܳ˅ˇ˘˓ ܳʤʠ ܳʑʤʙ ܳʒЭʠ ܸː ˃˚ ܸ݀ ܸ̱ ˑː ܼʑʐː˃˚ ܼʑʐˍˑː ܼʑʐ˔˓  ܼʜʐ ʜʒЭʠ  ˆܰ˃˓ ʒܰЭʠ 

X 1058 11 7 22 0 39 1019 1500 459 0 1500 1478 59,66 1,19 58,47 180,00 179,95 179,97 156,12 23,66  308 
XI  516 5 26 22 0 53 463 1650 1165 0 1500 1628 58,47 3,02 55,45 179,95 179,82 179,88 156,31 23,37 335 335 
XII 375 4 37 22 0 62 313 4114 3780 0 1500 4093 55,45 9,80 45,65 179,82 179,29 179,55 159,23 20,12 725 725 
I 262 3 37 22 0 61 201 4312 4090 0 1500 4291 45,65 10,60 35,05 179,29 178,37 178,83 159,44 19,19 725 725 
II  179 2 33 22 0 56 123 1800 1655 0 1500 1778 35,05 4,29 30,76 178,37 177,83 178,10 156,51 21,39 335 335 
III 160 2 20 22 0 43 117 1500 1361 0 1500 1478 30,76 3,53 27,23 177,83 177,25 177,54 155,72 21,62  281 
IV  165 2 4 22 0 28 137 1500 1341 0 1500 1478 27,23 3,48 23,76 177,25 176,49 176,87 155,72 20,95  273 
V 4253 43 –100 22 87 51 4202 1500 –2724 0 1500 1478 23,76 –7,06 30,82 176,49 177,84 177,17 155,72 21,25  276 
VI  10294 103 –64 22 87 148 10146 1500 –8668 0 1500 1478 30,82 –22,47 53,29 177,84 179,72 178,78 155,72 22,86  297 
VII 4147 41 0 22 87 150 3997 1500 –2519 0 1500 1478 53,29 –6,53 59,82 179,72 180,00 179,86 155,72 23,94  311 
VIII 2451 25 0 22 87 133 2318 1500 –840 0 1500 1478 59,82 –2,18 61,99 180,00 180,09 180,05 155,72 24,13  314 

 
Ɍɚɛɥɢɰɚ Ȼ.3 – Ɋɚɫɱɟɬ ɫɪɚɛɨɬɤɢ–ɧɚɩɨɥɧɟɧɢɹ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɜ ɩɨɫɥɟɞɧɟɦ ɩɪɢɛɥɢɠɟɧɢɢ 

Ɇɟɫɹɰ 
Ɋɚɫɯɨɞɵ, ɦ3/ɫ Ɉɛɴёɦɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɤɦ3 ɍɪɨɜɧɢ, ɦ ɇɚɩɨɪ, ɦ Ɇɨɳɧɨɫɬɶ, Ɇȼɬ ܳ˄˞˕ ܳˋ˔˒ ܳˎ˟ˇ ܳ˗ ܳ˛ˎ ∑ܳ ܳ˒.˄. ܳʜʐ ܳ˅ˇ˘˓ ܳʤʠ ܳʑʤʙ ܳʒЭʠ ܸː ˃˚ ܸ݀ ܸ̱ ˑː ܼʑʐː˃˚ ܼʑʐˍˑː ܼʑʐ˔˓  ܼʜʐ ʜʒЭʠ  ˆܰ˃˓ ʒܰЭʠ 

X 1058 11 7 22 0 39 1019 1500 459 0 1500 1478 59,66 1,19 58,47 180,00 179,95 179,97 156,12 23,66 
 

308 
XI  516 5 26 22 0 53 463 1922 1437 0 1500 1900 58,47 3,72 54,75 179,95 179,78 179,87 156,66 23,00 385 385 
XII 375 4 37 22 0 62 313 4505 4171 0 1500 4484 54,75 10,81 43,93 179,78 179,17 179,48 159,65 19,63 775 775 
I 262 3 37 22 0 61 201 4793 4571 0 1500 4772 43,93 11,85 32,09 179,17 178,01 178,59 159,94 18,45 775 775 
II  179 2 33 22 0 56 123 2162 2017 0 1500 2140 32,09 5,23 26,86 178,01 177,17 177,59 156,97 20,43 385 385 
III 160 2 20 22 0 43 117 1500 1361 0 1500 1478 26,86 3,53 23,33 177,17 176,39 176,78 155,72 20,86 

 
271 

IV  165 2 4 22 0 28 137 1500 1341 0 1500 1478 23,33 3,48 19,85 176,39 175,33 175,86 155,72 19,94 
 

259 
V 4253 43 –100 22 87 51 4202 1500 –2724 0 1500 1478 19,85 –7,06 26,92 175,33 177,19 176,26 155,72 20,34 

 
265 

VI  10294 103 –64 22 87 148 10146 1500 –8668 0 1500 1478 26,92 –22,47 49,38 177,19 179,51 178,35 155,72 22,43 
 

292 
VII 4147 41 0 22 87 150 3997 1500 –2519 0 1500 1478 49,38 –6,53 55,91 179,51 179,84 179,68 155,72 23,76 

 
309 

VIII 2451 25 0 22 87 133 2318 1500 –840 0 1500 1478 55,91 –2,18 58,09 179,84 179,93 179,88 155,72 23,97  312 
IX  2216 22 0 22 87 131 2085 1500 –607 0 1500 1478 58,09 –1,57 59,66 179,93 180,00 179,96 156,12 23,64  308 
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ɉɪɨɞɨɥɠɟɧɢɟ ɉɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.4 – Ɋɚɫɱɟɬ ɫɪɚɛɨɬɤɢ–ɧɚɩɨɥɧɟɧɢɹ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɨ ɨɬɦɟɬɤɚɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

Ɇɟ-
ɫɹɰ 

Ɋɚɫɯɨɞɵ, ɦ3/ɫ 
Ɉɛɴёɦɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, 

ɤɦ3 
ɍɪɨɜɧɢ, ɦ 

ɇɚɩɨɪ, 
ɦ 

Ɇɨɳɧɨɫɬɶ, 
Ɇȼɬ 

ȼɵɪɚɛɨɬɤɚ, 
ɦɥɪɞ. ɤȼɬ·ɱ ܳ˄˞˕ ܳˋ˔˒ ܳˎ˟ˇ ܳ˗ ܳ˛ˎ ∑ܳ ܳ˒.˄. ܳʜʐ ܳ˅ˇ˘˓ ܳʤʠ ܳʑʤʙ ܳʒЭʠ ܸː ˃˚ ܸ݀ ܸ̱ ˑː ܼʑʐː˃˚ ܼʑʐˍˑː ܼʑʐ˔˓  ܼʜʐ ʜʒЭʠ ˆܰ˃˓ ʒܰЭʠ ЭʒЭʠ 

X 1116 11 7 22 0 39 1077 1558 459 0 1500 1536 59,66 1,19 58,47 180,00 179,95 179,97 156,19 23,58 
 

319 0,24 
XI  523 5 26 22 0 53 470 1929 1437 0 1500 1907 58,47 3,72 54,75 179,95 179,78 179,87 156,67 22,99 385 386 0,28 
XII 416 4 37 22 0 62 354 4546 4171 0 1500 4525 54,75 10,81 43,93 179,78 179,17 179,48 159,69 19,59 775 780 0,58 

I 289 3 37 22 0 61 228 4820 4571 0 1500 4799 43,93 11,85 32,09 179,17 178,01 178,59 159,97 18,42 775 778 0,58 

II  213 2 33 22 0 56 157 2196 2017 0 1500 2174 32,09 5,23 26,86 178,01 177,17 177,59 157,01 20,38 385 390 0,26 
III  183 2 20 22 0 43 140 1523 1361 0 1500 1501 26,86 3,53 23,33 177,17 176,39 176,78 155,74 20,84 

 
275 0,20 

IV 196 2 4 22 0 28 168 1531 1341 0 1500 1509 23,33 3,48 19,85 176,39 175,33 175,86 155,75 19,91 
 

264 0,19 
V 6778 43 –100 22 87 51 6727 4025 –2724 0 1500 4003 19,85 –7,06 26,92 175,33 177,19 176,26 158,23 17,82 

 
628 0,47 

VI  12055 103 –64 22 87 148 11907 3261 –8668 0 1500 3239 26,92 –22,47 49,38 177,19 179,51 178,35 157,52 20,63 
 

588 0,42 

VII 4836 41 0 22 87 150 4686 2189 –2519 0 1500 2167 49,38 –6,53 55,91 179,51 179,84 179,68 156,45 23,03 
 

439 0,33 

VIII 2988 25 0 22 87 133 2855 2037 –840 0 1500 2015 55,91 –2,18 58,09 179,84 179,93 179,88 156,29 23,40  415 0,31 
IX 2780 22 0 22 87 131 2649 2064 –607 0 1500 2042 58,09 –1,57 59,66 179,93 180,00 179,96 156,84 22,92  412 0,30 

 
Ɍɚɛɥɢɰɚ Ȼ.5 – Ɋɚɫɱɟɬ ɫɪɚɛɨɬɤɢ–ɧɚɩɨɥɧɟɧɢɹ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɨ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ 

Ɇɟ-
ɫɹɰ 

Ɋɚɫɯɨɞɵ, ɦ3/ɫ 
Ɉɛɴёɦɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, 

ɤɦ3 
ɍɪɨɜɧɢ, ɦ 

ɇɚɩɨɪ, 
ɦ 

Ɇɨɳɧɨɫɬɶ, 
Ɇȼɬ 

ȼɵɪɚɛɨɬɤɚ, 
ɦɥɪɞ. ɤȼɬ·ɱ ܳ˄˞˕ ܳˋ˔˒ ܳˎ˟ˇ ܳ˗ ܳ˛ˎ ∑ܳ ܳ˒.˄. ܳʜʐ ܳ˅ˇ˘˓ ܳʤʠ ܳʑʤʙ ܳʒЭʠ ܸː ˃˚ ܸ݀ ܸ̱ ˑː ܼʑʐː˃˚ ܼʑʐˍˑː ܼʑʐ˔˓  ܼʜʐ ʜʒЭʠ ˆܰ˃˓ ʒܰЭʠ ЭʒЭʠ 

X 1116 11 7 22 0 39 1077 1500 401 0 1500 1478 59,66 1,04 58,62 180,00 179,95 179,98 156,12 23,66 
 

308 0,23 
XI  523 5 26 22 0 53 470 1922 1430 0 1500 1900 58,62 3,71 54,91 179,95 179,79 179,87 156,66 23,01 385 385 0,28 
XII 416 4 37 22 0 62 354 4505 4130 0 1500 4484 54,91 10,70 44,21 179,79 179,19 179,49 159,65 19,65 775 775 0,58 

I 289 3 37 22 0 61 228 4784 4535 0 1500 4763 44,21 11,75 32,45 179,19 178,06 178,62 159,94 18,49 775 775 0,58 
II  213 2 33 22 0 56 157 2159 1980 0 1500 2137 32,45 5,13 27,32 178,06 177,26 177,66 156,96 20,50 385 385 0,26 
III  183 2 20 22 0 43 140 1631 1469 0 1500 1609 27,32 3,81 23,51 177,26 176,43 176,85 155,86 20,79 

 
294 0,22 

IV 196 2 4 22 0 28 168 1600 1410 0 1500 1578 23,51 3,65 19,86 176,43 175,33 175,88 155,82 19,86 
 

276 0,20 
V 6778 43 –100 22 87 51 6727 1822 –4927 0 1500 1800 19,86 –12,77 32,63 175,33 178,08 176,71 156,06 20,45 

 
324 0,24 

VI  12055 103 –64 22 87 148 11907 1500 –10429 0 1500 1478 32,63 –27,03 59,66 178,08 180,00 179,04 155,72 23,12 
 

301 0,22 

VII 4836 41 0 22 87 150 4686 4708 0 0 1500 4686 59,66 0,00 59,66 180,00 180,00 180,00 158,85 20,95 
 

864 0,64 
VIII 2988 25 0 22 87 133 2855 2877 0 0 1500 2855 59,66 0,00 59,66 180,00 180,00 180,00 157,14 22,65  569 0,42 
IX 2780 22 0 22 87 131 2649 2671 0 0 1500 2649 59,66 0,00 59,66 180,00 180,00 180,00 157,59 22,21  518 0,37 
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Ɉɤɨɧɱɚɧɢɟ ɉɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.6 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

Ɇɟ-
ɫɹɰ 

ɗɧɟɪɝɨɫɢɫɬɟɦɚ ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɋɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ ɋɭɳɟɫɬɜɭɸɳɢɟ Ɍɗɋ ௠ܲ௔௫ ,  ʛʑ˕ 
ܲː ˃ˆ˓, ʛʑ˕ 

ܲ˃ ˅˃˓ , ʛʑ˕ 
˓ܰ˃˄, ʛʑ˕ 

ːܰ˃ˆ˓, ʛʑ˕ 
˓ܰˈˏ , ʛʑ˕ 

˃ܰ˅˃˓, ʛʑ˕ 
˓ܰ˃˄, ʛʑ˕ 

ːܰ˃ˆ˓, ʛʑ˕ 
˓ܰˈˏ, ʛʑ˕ 

˃ܰ˅˃˓ , ʛʑ˕ 
˓ܰ˃˄, ʛʑ˕ 

ːܰ˃ˆ˓, ʛʑ˕ 
˓ܰˈˏ , ʛʑ˕ 

˃ܰ˅˃˓, ʛʑ˕ 
I 5367 150 500 835 65 0 0 1149 85 0 0 3383 0 0 500 
II  5089 140 470 455 40 0 0 1249 100 0 0 3383 0 0 470 
III  4608 130 420 321 30 0 0 1143 100 0 0 3144 0 0 420 
IV 4052 110 370 286 25 0 0 964 85 0 0 2802 0 0 370 
V 3571 100 320 300 25 0 0 860 75 0 0 2411 0 470 320 
VI  3292 90 290 342 25 0 0 958 65 0 0 1992 0 799 290 
VII 3292 90 290 337 25 0 0 958 65 0 0 1997 0 799 290 
VIII 3571 100 320 352 30 0 0 860 70 0 0 2359 0 470 320 
IX 4052 110 370 343 30 100 0 964 80 192 0 2745 0 0 370 
X 4608 130 420 338 30 0 0 1143 100 0 0 3127 0 0 420 
XI  5089 140 470 455 40 0 0 1249 100 0 0 3383 0 0 470 
XII 5367 150 500 835 65 0 0 1149 85 0 0 3383 0 0 500 

  



ɉɊɂɅɈɀȿɇɂȿ ȼ  
 

Ƚɢɞɪɨɬɭɪɛɢɧɧɨɟ, ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
Ɍɚɛɥɢɰɚ ȼ.1 – ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧɵ ܦଵ, ɦ 10 9,5 9 8,5 8 𝜂ː˕ 0,932 0,932 0,931 0,931 0,930 ܰ′˃ˆ˓, ɤȼɬ 130764 117963 105823 94344 83527 ܼ˃ˆ˓′  6,88 7,63 8,50 9,54 10,77 ܼ˃ˆ˓ 6 8 9 10 10 ˃ܰˆ˓, ˍʑ˕ 150000 112500 100000 90000 90000 Δ˓ 1,052 1,051 1,051 1,050 1,050 ݊˔ଵ′ , ɨɛ/ɦɢɧ 56,30 59,25 62,53 66,19 70,31 ݊˔ଵ, ɨɛ/ɦɢɧ 57,7 60 62,5 65,2 71,4 ݊ଵ ௠𝑖௡′ , ɨɛ/ɦɢɧ 140 139 137 135 139 ݊ଵ ˓′ , ɨɛ/ɦɢɧ 129 128 126 124 128 ݊ଵ ௠௔௫′ , ɨɛ/ɦɢɧ 113 111 110 108 112 
 

 
Ɋɢɫɭɧɨɤ ȼ.1 – Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫ ɨɛɨɡɧɚɱɟɧɧɨɣ ɪɚɛɨɱɟɣ ɡɨɧɨɣ ɞɥɹ 

ɝɢɞɪɨɬɭɪɛɢɧ ɉɅ30ɚ-ȼ-850 (ɡɟɥɟɧɵɣ), ɉɅ30ɚ-ȼ-900 (ɫɢɧɢɣ) ɢ ɉɅ30ɚ-ȼ-950 (ɤɪɚɫɧɵɣ) 



ɉɊɂɅɈɀȿɇɂȿ Ƚ  
 

ɍɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ 
 
Ɍɚɛɥɢɰɚ Ƚ.1 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɹ ɡɚɳɢɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ɜɵ
ɤɥ

ɸ
ɱɚ

ɬɟ
ɥɹ

 Ƚ
Ƚ 

Ƚɚ
ɲ

ɟɧ
ɢɟ

 ɩ
ɨɥ

ɟɣ
 

Ɉ
ɫɬ

ɚɧ
ɨɜ

 ɬ
ɭɪ

ɛɢ
ɧɵ

 ɢ
 ɫ

ɛɪ
ɨɫ

 Ⱥ
ɊɁ

 

ɉ
ɭɫ

ɤ 
ɉ

ɀ
Ɍ 

ȽȽ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ
-5

00
 

ɉ
ɪɟ

ɞɭ
ɩɪ

ɟɞ
ɢɬ

ɟɥ
ɶɧ

ɵɣ
 ɫ

ɢɝ
ɧɚ

ɥ 

ɉɪɨɞɨɥɶɧɚɹ ɞɢɮ. ɡɚɳɢɬɚ ȽȽ ܩ∆ܫ + + + +   

Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ 
ܷ଴ீ 

    + + + ݐ ଶ + + +    ܷ଴ଷݐ +      ଵݐ

Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ȽȽ ܷ > 
1 ɫɬ-ɧɶ ݐଵ + +     
2 ɫɬ-ɧɶ ݐଶ + +     

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ ɢ ɩɟɪɟɝɪɭɡɨɤ ܫଶ 

ɋɈ      + 
ɂɈ + +     

ɈɌɋ I ݐଵ     +  ݐଶ + +     

Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ ɢ 
ɩɟɪɟɝɪɭɡɨɤ ܫଵ 

ɋɈ      + 
ɂɈ + +     

ɈɌɋ 
     + + ଶݐ  +     ଵݐ

Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ܼ < 
1 ɫɬ-ɧɶ 

    + + + ଶݐ  +     ଵݐ

2 ɫɬ-ɧɶ 
     + + ଶݐ  +     ଵݐ

Ɂɚɳɢɬɚ ȽȽ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɪɨɬɨɪɚ ˓ܫ  
ɋɈ      + 
ɂɈ + +     

Ɉɬɫɟɱɤɚ + +     
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ɉɪɨɞɨɥɠɟɧɢɟ ɉɪɢɥɨɠɟɧɢɹ Ƚ 
 
Ɍɚɛɥɢɰɚ Ƚ.2 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉ.ɟ. ɂ.ɟ. 

ɉɪɨɞɨɥɶɧɚɹ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ  

ɡɚɳɢɬɚ ȽȽ 
 ܩ∆ܫ

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ.ʝ Ͳ,ͳͷ ∙  ʜ 0,74 Ⱥܫ
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ,ܭʡ Ͳ,͵ - 
Ɍɨɤ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ 

Ͳ,ͷ ∙  ʜ 2,45 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙  ʜ 7,3 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɹ 
ɧɚ ɡɟɦɥɸ 

ܷ଴ 
ଵ ܷ଴ଵீݐ  - 4 ȼ ݐଶ ܷ଴ଶீ  - 15 ȼ ܷ଴ଷ Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 1,5 - 

Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɢ ȽȽ >ܷ 

2 ɫɬ-ɧɶ ܷ஼ʟଶ ͳ,Ͷ ∙ ܷːˑˏ.ˆ 140 ȼ 
1 ɫɬ-ɧɶ ܷ஼ʟଵ ͳ,ʹ ∙ ܷːˑˏ.ˆ 120 ȼ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ ɢ 

ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ʜ 0,35 Ⱥܫ

ɉɈ ܫଶʞʢʠʙ Ͳ,ͳͷ ∙  ʜ 0,75 Ⱥܫ

Ɉɬɫɟɱɤɚ ܫଶʝʡʠ Ͳ,ʹͷ ∙  ʜ 1,23 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ ܫଵʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 5,28 Ⱥܫ
ɉɈ ܫଵʞʢʠʙ ͳ,ͳ ∙  ʜ 5,43 Ⱥܫ

Ɉɬɫɟɱɤɚ ܫଵʝʡʠ ͳ,ͷ͵ ∙  ʜ 7,55 Ⱥܫ

Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ܼ < 
1 ɫɬ-ɧɶ ܼଵ 0,05 0,58 Ɉɦ 
2 ɫɬ-ɧɶ ܼଶ 0,35 4,05 Ɉɦ 

Ɂɚɳɢɬɚ ȽȽ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ ɪɨɬɨɪɚ ܫʟ 

ɋɈ ܫ௉ ʠʗʒʜ. ͳ,Ͳ͹ ∙  ௙ːˑˏ 3,92 Ⱥܫ
ɉɈ ܫ௉ ʞʢʠʙ. ͳ,ʹʹ ∙  ௙ːˑˏ 4,47 Ⱥܫ

Ɉɬɫɟɱɤɚ ܫ௉ ʡʝ ʹ,ͳͻ ∙  ௙ːˑˏ 8,02 Ⱥܫ
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