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ɋɈɄɊȺЩЁɇɇɕɃ ɉȺɋɉɈɊɌ ɆɍɅȺɇɋɄɈɃ Ƚɗɋ 

 

1. ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɤɢ…………………………………..…………………ɂɞɸɦ. 
2. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ…………………………..…….ɏɚɛɚɪɨɜɫɤɚɹ ɨɛɥɚɫɬɶ. 
3. ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 

ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ………………………………………..……..189 ɦ3/ɫ; 

ɛ) ɜɫɟɯ ɬɭɪɛɢɧ ……………………………………………….…..…1659 ɦ3/ɫ; 

ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ: 0,1% …….……………9521,04 ɦ3/ɫ; 

                                                                   0,01% …………….…..11205,3 ɦ3/ɫ; 

ɝ) ɦɢɧɢɦɚɥɶɧɵɣ ……………………………………………….……...90 ɦ3/ɫ. 

4. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 

ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ……………………………….. ɝɨɞɢɱɧɵɣ; 

ɛ) ɨɬɦɟɬɤɚ: Ɏɉɍ ……………………………………….……………615,00 ɦ; 

                      ɇɉɍ ………………………………………………..…. 612,00 ɦ; 

                      ɍɆɈ …………………………………………………...607,80 ɦ; 

ɜ) ɨɛɴɟɦɵ: 

          ɩɨɥɧɵɣ ………………………………………………………..14,23 ɤɦ3; 

          ɩɨɥɟɡɧɵɣ …………………………………………………….....7,16 ɤɦ3. 

5. ɇɚɩɨɪɵ: 

ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ ………………………………………………………70,6 ɦ; 

ɛ) ɪɚɫɱɟɬɧɵɣ …………………………………………………………...68,3 ɦ; 

ɜ) ɦɢɧɢɦɚɥɶɧɵɣ ……………………………………………………….66,7 ɦ. 

6. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 

ɚ) ɦɨɳɧɨɫɬɶ: 

                                ɭɫɬɚɧɨɜɥɟɧɧɚɹ ……………………………………..264 Ɇȼɬ; 

                                ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ …………………………………...222 Ɇȼɬ; 

ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ ………………...14,9 ɦɥɧ. ɤȼɬ·ɱ; 

ɜ) ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ……….4256 ɱɚɫ. 
7. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ: 

ɚ) ɬɢɩ ……………………………………………..ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɫɥɢɜ; 

ɛ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪ ɩɪɨɥɟɬɨɜ ……………………………. 10 ɨɬɜɟɪɫɬɢɣ 20 ɦ; 

ɜ) ɨɛɳɚɹ ɞɥɢɧɚ ……………………………………………………...… 200 ɦ; 

ɝ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ …………………………………………... 604,00 ɦ; 

8. Ɂɞɚɧɢɟ Ƚɗɋ: 

ɚ) ɬɢɩ ɡɞɚɧɢɟ ………………………………………………….. ɩɪɢɩɥɨɬɢɧɨɟ; 

ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ …………………………………………………………. 4; 

ɜ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ………………………………………………… ɫɤɚɥɚ; 

ɝ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ …………………………………. ɦɟɬɚɥɥɢɱɟɫɤɚɹ; 

ɞ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ………………….…………………. ɢɡɨɝɧɭɬɚɹ. 
 

9. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 

ɚ) ɬɢɩ ɬɭɪɛɢɧɵ …………………………………..…………… ɊɈ115-ȼ-335; 

ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ ………………………………..........……..ɋȼ 640/170-24; 

ɜ) ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ…………………………………...…………67 Ɇȼɬ; 
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ɝ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ …………………………………..……….187,5 ɨɛ/ɦɢɧ; 

ɞ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ……………………………………..ɌȾɐ-80000/220; 

10. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 

ɚ) ɭɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ………………………………….…28,001 ɪɭɛ./ɤȼɬ; 

ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ…………………..…………….… 0,15 ɤɨɩ/ɤȼɬ·ɱ; 

ɜ) ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ…………………......…………………………… 75 ɦɟɫ. 
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ȼȼȿȾȿɇɂȿ 

 

ɉɨ ɞɚɧɧɵɦ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɪɟɤ 
ɧɟɤɨɬɨɪɵɯ ɫɬɪɚɧ, Ɋɨɫɫɢɹ ɨɛɥɚɞɚɟɬ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɦɨɳɧɵɯ ɝɢɞɪɨɩɨɬɟɧɰɢɚɥɨɜ ɜ 
ɦɢɪɟ (Ʉɢɬɚɣ - 1260∙109 ɤȼɬ∙ɱ; Ɋɨɫɫɢɹ - 852∙109 ɤȼɬ∙ɱ; Ȼɪɚɡɢɥɢɹ - 740∙109 ɤȼɬ∙ɱ; 

ɋɒȺ - 705∙109 ɤȼɬ∙ɱ). Ɉɞɧɚɤɨ ɩɨ ɫɬɟɩɟɧɢ ɨɫɜɨɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢ ɷɮɮɟɤɬɢɜɧɵɯ 
ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ Ɋɨɫɫɢɹ – 20% ɡɧɚɱɢɬɟɥɶɧɨ ɭɫɬɭɩɚɟɬ ɬɚɤɢɦ 
ɷɤɨɧɨɦɢɱɟɫɤɢ ɪɚɡɜɢɬɵɦ ɫɬɪɚɧɚɦ ɤɚɤ ɋɒȺ – 44% ɢ Ʉɚɧɚɞɚ – 68%. 

ɐɟɥɶɸ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɪɚɛɨɬɤɚ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢ ɡɚɤɪɟɩɥɟɧɢɟɦ 
ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ, ɚ ɬɚɤɠɟ ɩɭɬɟɦ ɢɧɠɟɧɟɪɧɨɣ ɦɵɫɥɢ ɢ ɬɜɨɪɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ 
ɤ ɪɟɲɟɧɢɸ ɤɨɧɤɪɟɬɧɵɯ ɡɚɞɚɱ, ɧɚɣɬɢ ɨɩɬɢɦɚɥɶɧɵɟ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ. 
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1 Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ Ƚɗɋ 

 

Ɋɟɤɚ ɂɞɸɦ - ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɏɚɛɚɪɨɜɫɤɨɦ ɤɪɚɟ ɢ ɛɟɪɟɬ ɧɚɱɚɥɨ ɜ ɜɨɫɬɨɱɧɨɣ 
ɱɚɫɬɢ ɋɬɚɧɨɜɨɝɨ ɯɪɟɛɬɚ, ɬɟɱёɬ ɧɚ ɫɟɜɟɪ. Ⱦɥɢɧɚ ɪɟɤɢ - 317 ɤɦ. ɉɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ 
– 9170 ɤɦ2. Ɋɟɤɚ ɢɡɜɢɥɢɫɬɚ ɢ ɩɨɪɨɠɢɫɬɚ. ɉɪɚɜɵɣ ɩɪɢɬɨɤ ɪɟɤɢ Ⱥɥɝɚɦɵ (ɛɚɫɫɟɣɧ 
Ʌɟɧɵ). Ƚɥɚɜɧɵɟ ɩɪɢɬɨɤɢ: Ɇɭɥɚɦ (ɥɟɜɵɣ), Ⱦёɫɫ (ɩɪɚɜɵɣ). ȼ ɛɚɫɫɟɣɧɟ ɂɞɸɦɚ 
ɨɤɨɥɨ 1000 ɨɡёɪ. 

 

1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ 

 

1.1.1 Ʉɥɢɦɚɬ 

 

Ʉɥɢɦɚɬ ɏɚɛɚɪɨɜɫɤɨɝɨ ɤɪɚɹ - ɦɭɫɫɨɧɧɵɣ, ɫ ɯɚɪɚɤɬɟɪɧɨɣ ɯɨɥɨɞɧɨɣ ɡɢɦɨɣ ɢ 
ɜɥɚɠɧɵɦ ɠɚɪɤɢɦ ɥɟɬɨɦ. Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɫɭɳɟɫɬɜɟɧɧɨ ɢɡɦɟɧɹɸɬɫɹ ɫ 
ɯɚɪɚɤɬɟɪɨɦ ɪɟɥɶɟɮɚ, ɛɥɢɡɨɫɬɶɸ ɤ ɦɨɪɸ ɢ ɫ ɫɟɜɟɪɚ ɧɚ ɸɝ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɫɪɟɞɧɹɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ ɜ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɯ ɪɚɣɨɧɚɯ ɤɨɥɟɛɥɟɬɫɹ ɨɬ −22 ºC– ɧɚ ɸɝɟ, 
ɞɨ −40 ºC –ɧɚ ɫɟɜɟɪɟ. ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢɸɥɹ ɧɚ ɸɝɟ +20 ºC, ɧɚ ɫɟɜɟɪɟ +15 ºC. 

ɇɚ ɦɟɫɬɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ Ɇɭɥɚɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɫɪɟɞɧɹɹ ɝɨɞɨɜɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɫɨɫɬɚɜɥɹɟɬ -7.5 ° C. 365 ɦɦ - ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɧɨɪɦɚ ɨɫɚɞɤɨɜ. 

Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɨɫɚɞɤɨɜ ɢ ɪɚɡɧɢɰɵ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɬɟɱɟɧɢɢ 
ɝɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɜɢɞɟ ɝɪɚɮɢɤɚ (Ɋɢɫɭɧɨɤ 1.1) ɢ ɬɚɛɥɢɰɵ 1.1. 

 

Ɋɢɫɭɧɨɤ 1.1 – Ʉɥɢɦɚɬɢɱɟɫɤɢɣ ɝɪɚɮɢɤ 
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ɇɚɢɦɟɧɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɜɵɩɚɞɚɟɬ ɜ Ɇɚɪɬ. ȼ ɫɪɟɞɧɟɦ ɜ ɷɬɨɦ 
ɦɟɫɹɰɟ ɫɨɫɬɚɜɥɹɟɬ 8 ɦɦ. ȼ Ⱥɜɝɭɫɬ, ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɞɨɫɬɢɝɚɟɬ ɫɜɨɟɝɨ ɩɢɤɚ, ɜ 
ɫɪɟɞɧɟɦ 65 ɦɦ. 

 

Ɍɚɛɥɢɰɚ 1.1 – Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ 
Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 

Ʉɨɥɢɱɟɫɬɜɨ 
ɨɫɚɞɤɨɜ, ɦɦ 

13 10 8 16 34 46 61 65 43 33 21 15 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɜɨɡɞɭɯɚ, Cº -36,8 -30,7 -18 -4,1 6,9 14,4 17,9 15,6 7,8 -5,3 -23,7 -34,4 

Ɇɚɤɫɢɦɚɥɶɧɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ, 

Cº 
-32,4 -24,4 -9,9 2,3 12,5 20,8 24 21,4 13 -1 -19,1 -30,3 

Ɇɢɧɢɦɚɥɶɧɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ, 

Cº 
-41,1 -37 -26 -10,4 1,3 8,1 11,8 9,8 2,6 -9,6 -28,3 -38,4 

 

ɂɡɦɟɧɟɧɢɟ ɨɫɚɞɤɨɜ ɦɟɠɞɭ ɡɚɫɭɲɥɢɜɵɟ ɢ ɞɨɠɞɥɢɜɵɟ ɦɟɫɹɰɵ 57 ɦɦ. 
ɂɡɦɟɧɟɧɢɟ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 54.7 ° C. 

 

1.1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 

 

ɉɢɬɚɧɢɟ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɞɨɠɞɟɜɨɟ ɢ ɫɧɟɝɨɜɨɟ, ɞɨɥɹ ɤɨɬɨɪɨɝɨ ɨɬ ɨɛɳɟɝɨ 
ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ ɫɨɫɬɚɜɥɹɟɬ 50—70 %. ɇɚ ɫɧɟɝɨɜɨɟ ɩɪɢɯɨɞɢɬɫɹ 10—20 %, ɧɚ 
ɩɨɞɡɟɦɧɨɟ — 10—30 %. Ɋɟɠɢɦ ɪɟɤɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɧɵɦ ɜɟɫɟɧɧɢɦ 
ɩɨɥɨɜɨɞɶɟɦ, ɤɨɬɨɪɨɟ ɞɥɢɬɫɹ ɜ ɫɪɟɞɧɟɦ 20—30 ɞɧɟɣ, ɢ ɜɵɫɨɤɢɦɢ ɥɟɬɧɢɦɢ 
ɞɨɠɞɟɜɵɦɢ ɩɚɜɨɞɤɚɦɢ, ɨɛɭɫɥɨɜɥɢɜɚɸɳɢɦɢ ɢɧɨɝɞɚ ɫɢɥɶɧɵɟ ɧɚɜɨɞɧɟɧɢɹ. 

Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ ɂɞɸɦ ɡɚ ɩɟɪɢɨɞ 1939-1988 ɝɝ. 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1. 

ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ:  

 ܹ̅ˏːˑˆˑˎˈ˕ːˋˌ = ܳ̅ˏːˑˆˑˎˈ˕ːˋˌ ∙ ݐ = ͳͺͻ ∙ ͵ͳͷ͵͸ͲͲͲ =  ͷ,ͻ͸ ˍˏଷ                     (1.1) 

 

ɝɞɟ ܳ̅ˏːˑˆˑˎˈ˕ːˋˌ – ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ ɢɡ ɩɪɢɥɨɠɟɧɢɹ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1; 

 .ɱɢɫɥɨ ɫɟɤɭɧɞ ɜ ɝɨɞɭ – ݐ       
Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 1.2 ɢ 1.3, ɧɚ ɪɢɫɭɧɤɟ 1.2 ɢ 1.3. 
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Ɍɚɛɥɢɰɚ 1.2 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
V, ɤɦ3 ZȼȻ, ɦ 

0 536 

2,5 564 

7 591 

11,5 605,8 

16 612,9 

2,5 616,1 

25 617,8 

29,5 618,9 

34 620 

38,5 621 

50 622,6 

 

Ɍɚɛɥɢɰɚ 1.3 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
Ʌɟɬɧɹɹ Ɂɢɦɧɹɹ 

Q, ɦ3/ɫ ZɇȻ, ɦ Q, ɦ3/ɫ ZɇȻ, ɦ 

0 537 0 537 

1000 538,8 1000 539 

2000 540,4 2000 540,8 

3000 541,4 3000 541,9 

4000 542,1 4000 542,5 

5000 542,6 5000 543 

6000 543 6000 543,3 

7000 543,3 7000 543,7 

8000 543,6 8000 544 

9000 543,8 9000 544,22 

10000 544 10000 544,4 

 

 
Ɋɢɫɭɧɨɤ 1.2 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
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Ɋɢɫɭɧɨɤ 1.3 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

 

1.1.3 ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

 

ɉɨ ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɟ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɜ ɪɚɣɨɧɟ ɫɬɜɨɪɚ Ɇɭɥɚɧɫɤɨɣ Ƚɗɋ 
ɧɟɬ ɡɨɧ ɬɟɤɬɨɧɢɱɟɫɤɨɝɨ ɤɨɧɬɚɤɬɚ. 

ȼ ɨɫɧɨɜɚɧɢɢ ɪɟɤɢ ɂɞɸɦ ɫɤɚɥɶɧɵɟ ɩɨɪɨɞɵ: ɫɤɚɥɚ. 
 

1.1.4 ɋɟɣɫɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ  
 

ɋɨɝɥɚɫɧɨ ɋɇɢɉɭ [1] ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɪɬɨɣ ɫɟɣɫɦɢɱɟɫɤɨɝɨ 
ɪɚɣɨɧɢɪɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (OCP-97-C) ɪɚɫɱɟɬɧɚɹ 
ɫɟɣɫɦɢɱɟɫɤɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ Ɇɭɥɚɧɫɤɨɣ Ƚɗɋ ɩɪɢ 
ɜɟɪɨɹɬɧɨɫɬɢ ɜɨɡɦɨɠɧɨɝɨ ɩɪɟɜɵɲɟɧɢɹ 1% ɪɚɜɧɚ ɛɚɥɥɚɦ ɲɤɚɥɵ MSK-64. 

 

1.2 Ⱥɧɚɥɨɝɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 

 

ȼ ɯɨɞɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɚɧɚɥɨɝɚ ɛɵɥɚ ɜɵɛɪɚɧɚ Ʉɨɥɵɦɫɤɚɹ Ƚɗɋ. 
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 

 

2.1 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɜɨɞɵ 

 

2.1.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

 

- ɈȾɍ “ȼɨɫɬɨɤ”; 

- ɏɚɛɚɪɨɜɫɤɨɟ ɊȾɍ; 

- Ⱦɥɹ ɪɟɤɢ ɂɞɸɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɩɨɥɭɱɟɧɵ ɞɚɧɧɵɟ 
ɟɠɟɦɟɫɹɱɧɵɯ ɪɚɫɯɨɞɨɜ ɡɚ 50 ɥɟɬ (ɉɪɢɥɨɠɟɧɢɟ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1); 

- Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ (ɞɚɞɟɟ ȼɏɄ) ɢ 
ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1; 

 

Ɍɚɛɥɢɰɚ 2.1 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ 

Q, ɦ3/ɫ I II III IV V VI VII VIII IX X XI XII 

Ɍɪɟɛɨɜɚɧɢɹ ȼɏɄ 90 90 90 90 181 181 181 181 181 90 90 90 

Ɏɢɥɶɬɪɚɰɢɹ 1 1 1 1 1 1 1 1 1 1 1 1 

ɂɫɩɚɪɟɧɢɟ - - - - 1,5 1,5 3 1,5 1,5 - - - 

Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɟ 3 3 3 12 12 - - - - 3 3 3 

 

- Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ݇ே = ͺ,ͷ; 
- ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɪɨɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ ∆ℎ = Ͳ.Ͷ ˏ; 

- ɇɉɍ Ɇɭɥɚɧɫɤɨɣ Ƚɗɋ 612 ɦ; 

 

2.1.2 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɝɢɞɪɨɝɪɚɮɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɨɜɨɞɧɨɝɨ ɝɨɞɚ 

 

ɂɡ ɢɫɯɨɞɧɨɝɨ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ ɪɹɞɚ (ɉɪɢɥɨɠɟɧɢɟ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1) 

ɧɚɯɨɞɢɦ ɫɪɟɞɧɟɝɨɞɨɜɵɟ, ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɟ ɢ ɫɪɟɞɧɟɦɟɠɟɧɧɵɟ ɪɚɫɯɨɞɵ ɢ 
ɪɚɧɠɢɪɭɟɦ ɢɯ ɜ ɭɛɵɜɚɸɳɟɦ ɩɨɪɹɞɤɟ (ɉɪɢɥɨɠɟɧɢɟ Ȼ. ɬɚɛɥɢɰɚ Ȼ.1). 

Ɋɚɡɞɟɥɢɦ ɝɨɞ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɦɧɨɝɨɜɨɞɧɵɣ (ɩɨɥɨɜɨɞɶɟ) ɢ 
ɦɚɥɨɜɨɞɧɵɣ (ɦɟɠɟɧɶ). Ɇɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɯ ɪɚɫɯɨɞɵ ɩɪɟɜɵɲɚɸɬ ɫɪɟɞɧɟɝɨɞɨɜɵɟ 
ɡɧɚɱɟɧɢɹ, ɨɬɧɟɫɟɦ ɤ ɩɨɥɨɜɨɞɶɸ, ɚ ɬɟ ɦɟɫɹɰɵ, ɝɞɟ ɪɚɫɯɨɞɵ ɧɢɠɟ ɫɪɟɞɧɟɝɨɞɨɜɵɯ- ɤ 
ɦɟɠɟɧɢ. Ʉ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ V- IX ɦɟɫɹɰɵ; ɤ ɩɟɪɢɨɞɭ ɦɟɠɟɧɢ 
ɨɬɧɨɫɹɬɫɹ X, XI, XII, I, II, III, IV ɦɟɫɹɰɵ. 

Ɉɩɪɟɞɟɥɢɜ ɝɪɚɧɢɰɵ ɫɟɡɨɧɨɜ, ɜɵɱɢɫɥɹɟɦ ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ. Ɋɚɧɠɢɪɭɟɦ 
ɤɚɠɞɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ 
ɫɬɪɨɹɬɫɹ ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ (ɮɨɪɦɭɥɟ 2.1): 

݌  = ௠௡+ଵ ∙ ͳͲͲ ሺ%ሻ ,                                                                                     (2.1) 
 

ɝɞɟ m – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɪɚɫɯɨɞɚ ɜ ɭɛɵɜɚɸɳɟɦ ɝɨɞɭ; 
       n – ɨɛɳɟɟ ɱɢɫɥɨ ɥɟɬ ɜ ɫɬɚɬɢɫɬɢɱɟɫɤɨɦ ɝɨɞɭ. 

Ɇɚɥɨɜɨɞɧɵɣ ɝɨɞ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɪɚɫɯɨɞɭ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦɭ - 90% 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ɫɪɟɞɧɟɜɨɞɧɵɣ - 50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 
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ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ=50%) 
  

Ⱦɥɹ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
ɨɬɫɭɬɫɬɜɭɟɬ ɤɨɧɤɪɟɬɧɵɣ ɝɨɞ. ɉɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ 
ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɟ ɝɨɞɵ ɫɩɪɚɜɚ ɢ ɫɥɟɜɚ ɨɬ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 50%: 
1962 ɢ 1980 ɝɨɞɵ. ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ 
ɩɨɥɨɜɨɞɶɸ. ȼ ɢɬɨɝɟ ɩɪɢɧɢɦɚɟɦ ɬɨɬ ɝɨɞ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɢɦɟɬɶ ɤɨɷɮɮɢɰɢɟɧɬ 
ɩɪɢɜɟɞɟɧɢɹ ɛɥɢɠɟ ɤ ɟɞɢɧɢɰɟ, ɬ.ɟ. ɬɨɬ ɝɨɞ, ɤɨɬɨɪɵɣ ɬɪɟɛɭɟɬ ɦɟɧɶɲɭɸ 
ɤɨɪɪɟɤɬɢɪɨɜɤɭ ɪɚɫɯɨɞɨɜ. 

ˏܭ  = ொˏభవరయொˏభవలమ = ଺ଷଵ଻ଶ = Ͳ,͵͹,                                                                              (2.2) 

ˏܭ  = ொˏభవలళொˏభవలమ = ଷଷ଴ଵ଻ଶ = ͳ,ͻʹ,                                                                              (2.3) 

ˏܭ  = ொˏభవలయொˏభవఴబ = ଺ଶଵ଻ଶ = Ͳ,͵͹,                                                                              (2.4) 

ˏܭ  = ொˏభవరభொˏభవఴబ = ଷଶହଵ଻ଶ = ͳ,ͻͳ,                                                                              (2.5) 

 

ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1980ɝ. 

 

ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ=90%) 
 

Ⱥɧɚɥɨɝɢɱɧɨ ɩɪɨɜɨɞɢɦ ɪɚɫɱɟɬɵ ɢ ɞɥɹ 90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 

ˏܭ  = ொˏభవఴబொˏభవఴర = ହଶଵ଻ଶ = Ͳ,͵ͷ,                                                                              (2.6) 

ˏܭ  = ொˏభవఱళொˏభవఴర = ଶହ଴ଵ଻ଶ = ͳ,͹,                                                                                (2.7) 

ˏܭ  = ொˏభవరలொˏభవళభ = ହଵଵସସ = Ͳ,͵ͷ,                                                                              (2.8) 

ˏܭ  = ொˏభవరఱொˏభవళభ = ଶଷଽଵସସ = ͳ,͸͸,                                                                              (2.9) 

 

ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1971ɝ. 

ȼɵɛɪɚɧɧɵɟ ɦɚɥɨɜɨɞɧɵɣ ɢ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞɚ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 2.2. 

 

 

 

 

 

 



16 

 

Ɍɚɛɥɢɰɚ 2.2 – Ɇɚɥɨɜɨɞɧɵɟ ɢ ɫɪɟɞɧɟɜɨɞɧɵɟ ɪɚɫɯɨɞɵ 

Ɋɚɫɯɨɞɵ ɜ ɦ3/ɫ 
 Ɋɚɫɯɨɞ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (90%) Ɋɚɫɯɨɞ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (50%) 
Ɇɟɫɹɰ ɂɫɯɨɞɧɵɣ ɉɪɢɜɟɞёɧɧɵɣ ɂɫɯɨɞɧɵɣ ɉɪɢɜɟɞёɧɧɵɣ 

1 48,5 17,2 49 18,1 

2 18,5 6,6 18 6,66 

3 31 11 52 19,24 

4 132 46,8 254 385,6 

5 245 406,6 330 580,9 

6 330 547,7 315 652,2 

7 250 444,9 305 603,1 

8 255 423,2 305 583,1 

9 215 326,8 225 430,1 

10 80 28,3 103 68,1 

11 74 26,2 52 39,2 

12 49 17,4 35 43 

 

Ɋɚɫɱёɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɧɚ ɪɢɫɭɧɤɟ 2.1. 

 

 
Ɋɢɫɭɧɨɤ 2.1 – Ɋɚɫɯɨɞɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 

ɉɨ ɝɪɚɮɢɤɭ ɨɩɪɟɞɟɥɹɟɦ, ɱɬɨ ɝɢɞɪɨɝɪɚɮ ɢɦɟɟɬ ɧɟɛɨɥɶɲɨɟ, ɪɚɫɬɹɧɭɬɨɟ 
ɩɨɥɨɜɨɞɶɟ, ɩɨɜɵɲɟɧɧɵɣ ɥɟɬɧɟ-ɨɫɟɧɧɢɣ ɫɬɨɤ ɢ ɧɢɡɤɭɸ ɡɢɦɧɸɸ ɦɟɠɟɧɶ. 
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2.2 ɗɧɟɪɝɟɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ 

 

ɉɨ ɨɬɱɟɬɧɵɦ ɞɚɧɧɵɦ ɡɚ 2016 ɝɨɞ, ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ 
ɨɩɟɪɚɰɢɨɧɧɨɣ ɡɨɧɟ ɏɚɛɚɪɨɜɫɤɨɝɨ ɊȾɍ ɜ 2017 ɝɨɞɭ ɫɨɫɬɚɜɢɥɚ 8,427 ɦɥɪɞ ɤȼɬ·ɱ, 
ɩɨɬɪɟɛɥɟɧɢɟ – 9,899 ɦɥɪɞ ɤȼɬ·ɱ. Ƚɨɞɨɜɨɣ ɦɚɤɫɢɦɭɦ ɩɨɬɪɟɛɥɟɧɢɹ ɧɚɝɪɭɡɤɢ 
2105,7 Ɇȼɬ. 

ɐɟɥɶɸ ɞɚɧɧɨɝɨ ɷɬɚɩɚ ɹɜɥɹɟɬɫɹ ɨɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ: 
ɩɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɢ ɢɯ ɢɧɬɟɝɪɚɥɶɧɵɯ ɤɪɢɜɵɯ, ɚ ɬɚɤɠɟ 
ɩɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ. 

  

2.2.1 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɪɚɧɠɢɪɭɟɦ ɦɨɳɧɨɫɬɶ ɜ 
ɭɛɵɜɚɸɳɟɦ ɩɨɪɹɞɤɟ, ɞɟɥɢɦ ɧɚ ɡɨɧɵ, ɨɩɪɟɞɟɥɹɟɦ ɜɪɟɦɟɧɧɵɟ ɢɧɬɟɪɜɚɥɵ ɷɬɢɯ ɡɨɧ 
ɢ ɨɩɪɟɞɟɥɹɟɦ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɞɚɧɧɨɣ ɡɨɧɟ. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɚɯ 2.3 ɢ 2.4. 

 

Ɍɚɛɥɢɰɚ 2.3 - Ɋɚɫɱɟɬ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɏɚɛɚɪɨɜɫɤɨɝɨ ɊȾɍ ɧɚ 
24.12.2015 
Ɋ, ɤȼɬ Ɋ ɪɚɧɠ, ɤȼɬ ∆ Ɋ, Ɇȼɬ ∆t, ɱ ∆ɗ, Ɇȼɬ·ɱ Ʃ∆ɗ, Ɇȼɱ Ʃ∆Ɋ, Ɇȼɬ Ʃ∆ɗ, Ɇȼɬ·ɱ 

1289 1301 6,2 1 6 0,006 6 0,006 

1274 1295 0,8 2 2 0,002 7 0,008 

1254 1294 4,6 3 14 0,014 12 0,022 

1232 1289 13,1 4 52 0,052 25 0,074 

1200 1276 2,8 5 14 0,014 27 0,088 

1149 1274 1,5 6 9 0,009 29 0,097 

1108 1272 0,5 7 4 0,004 30 0,101 

1093 1272 17,7 8 142 0,142 47 0,242 

1093 1254 3,8 9 35 0,035 51 0,277 

1098 1250 17,4 10 174 0,174 69 0,451 

1123 1233 0,3 11 3 0,003 69 0,454 

1179 1232 1,3 12 15 0,015 70 0,469 

1231 1231 1,0 13 13 0,013 71 0,483 

1272 1230 7,4 14 104 0,104 79 0,587 

1294 1223 1,3 15 19 0,019 80 0,606 

1295 1221 21,5 16 345 0,345 101 0,951 

1276 1200 21,0 17 357 0,357 122 1,308 

1250 1179 30,0 18 540 0,540 152 1,848 

1233 1149 25,9 19 492 0,492 178 2,340 

1223 1123 14,4 20 287 0,287 193 2,627 

1221 1108 10,3 21 215 0,215 203 2,843 

1230 1098 4,9 22 107 0,107 208 2,950 

1272 1093 0,5 23 12 0,012 208 2,962 

1301 1093 1092,8 24 26228 26,228 1301 29,189 
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Ɍɚɛɥɢɰɚ 2.4 - Ɋɚɫɱɟɬ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɏɚɛɚɪɨɜɫɤɨɝɨ ɊȾɍ ɧɚ 

24.06.2015 
Ɋ, ɤȼɬ Ɋ ɪɚɧɠ, ɤȼɬ ∆ Ɋ, Ɇȼɬ ∆t, ɱ ∆ɗ, Ɇȼɬ·ɱ Ʃ∆ɗ, Ɇȼɱ Ʃ∆Ɋ, Ɇȼɬ Ʃ∆ɗ, Ɇȼɬ·ɱ 

787 825 28 1 28,5 0,028 28 0,028 

796 796 1 2 1,0 0,001 29 0,029 

825 796 6 3 17,7 0,018 35 0,047 

796 790 3 4 10,3 0,010 37 0,057 

735 787 0 5 1,3 0,001 38 0,059 

670 787 1 6 6,2 0,006 39 0,065 

625 786 2 7 10,8 0,011 40 0,076 

606 785 3 8 22,6 0,023 43 0,098 

601 782 4 9 34,6 0,035 47 0,133 

598 778 3 10 30,8 0,031 50 0,164 

618 775 3 11 28,2 0,028 53 0,192 

652 772 4 12 43,1 0,043 56 0,235 

711 769 0 13 0,0 0,000 56 0,235 

760 769 9 14 125,6 0,126 65 0,361 

787 760 25 15 373,1 0,373 90 0,734 

790 735 24 16 381,5 0,382 114 1,115 

786 711 41 17 697,4 0,697 155 1,813 

778 670 18 18 318,5 0,318 173 2,131 

782 652 27 19 516,4 0,516 200 2,647 

772 625 7 20 138,5 0,138 207 2,786 

769 618 12 21 247,7 0,248 218 3,034 

769 606 5 22 112,8 0,113 224 3,146 

775 601 3 23 64,9 0,065 226 3,211 

785 598 598 24 14363,1 14,363 825 17,574 

 

2.2.2 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 
ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ  

 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɪɚɛɨɱɟɝɨ ɞɧɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ௧ܲ௠௔௫ = ܽ + ܾ ∙ Ͳ°t͵|ݏ݋ܿ − ͳͷ°|,                                                                           (2.10) 

 

ɝɞɟ     t – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ ɜ ɝɨɞɭ; 
          a, b – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 
 ܽ = ௉́ ˋˏ೘𝑎ೣ+௉ˎ ˈ˕೘𝑎ೣଶ ,                                                                                                       (2.11) 

 ܾ = ௉́ ˋˏ೘𝑎ೣ−௉ˎ ˈ˕೘𝑎ೣଶ ,                                                                                                       (2.12) 

 

ɝɞɟ  ܲ́ ˋ௠ˏ௔௫ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɡɚ ɡɢɦɭ; 
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       ܲˎ ˈ௠̞௔௫ - ɦɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɡɚ ɥɟɬɨ. 
 

ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɧɚɝɪɭɡɤɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɚɧɚɥɨɝɢɱɧɨ. 
Ɋɚɫɱɟɬ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 

ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɢ ɡɚɞɚɧɧɨɦ ɦɚɤɫɢɦɭɦɟ ɧɚɝɪɭɡɤɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɚɯ 2.5, 
2.6. 

 

Ɍɚɛɥɢɰɚ 2.5 – Ɋɚɫɱɟɬɧɚɹ ɬɚɛɥɢɰɚ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɫɪɟɞɧɟɝɨɞɨɜɵɯ 
ɧɚɝɪɭɡɨɤ 

t, ɦɟɫ cos ሺ͵Ͳ°t − ͳͷ°ሻ a b ̝ܲ ˓, Ɇȼɬ 

1 0,26 

974 242 

1208 

2 0,79 1145 

3 1,31 1037 

4 1,83 912 

5 2,36 803 

6 2,88 741 

7 3,40 740 

8 3,93 803 

9 4,45 911 

10 4,97 1036 

11 5,50 1145 

12 6,02 1208 

 

Ɍɚɛɥɢɰɚ 2.6 – Ɋɚɫɱɟɬɧɚɹ ɬɚɛɥɢɰɚ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɧɚɝɪɭɡɨɤ 

t, ɦɟɫ cos ሺ͵Ͳ°t − ͳͷ°ሻ a b ௠ܲ௔௫, Ɇȼɬ 

1 0,26 

1063 238 

1293 

2 0,79 1231 

3 1,31 1125 

4 1,83 1002 

5 2,36 895 

6 2,88 833 

7 3,40 833 

8 3,93 894 

9 4,45 1001 

10 4,97 1124 

11 5,50 1231 

12 6,02 1293 

 

Ƚɪɚɮɢɤɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
ɪɢɫɭɧɤɟ 2.2. 
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Ɋɢɫɭɧɨɤ 2.2 – Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ 

 

2.3 Ɋɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 
ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 

 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɢ ɩɪɢɧɹɬɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
ɜɵɱɢɫɥɹɟɦ ɦɨɳɧɨɫɬɢ ɧɚ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ: 

 
ɩɨɞɜ

Ƚɗɋ N ɩɪ ȽɗɋN k Q H  
,              

(2.13) 

 

ɝɞɟ kN=8,5– ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ; 
ɩɪ90%
iQ – ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ; 
ɩɨɞɜ
Ƚɗɋɇ  – ɩɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ Ƚɗɋ. 

 

  ɩɨɞɜ
Ƚɗɋ ȼȻ ɇȻ ɇȻɇ z z Q t h,  

             
(2.14) 

 

ɝɞɟ     ȼȻz  – ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ ɇɉɍ = 612 ɦ;  
   ɇȻ ɇȻz Q t – ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ 

ɛɵɬɨɜɵɦ ɪɚɫɯɨɞɚɦ ɜɨɞɵ, ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɨ ɥɟɬɧɢɦ ɢɥɢ ɡɢɦɧɢɦ ɤɪɢɜɵɦ ɫɜɹɡɹɦ 

ɩɨ ɭɫɥɨɜɢɸ ɤɨɷɮɮɢɰɢɟɧɬ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
ɪɚɜɟɧ 0,95; 

 h = 0,4 ɦ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ.  
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ɇɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɪɚɫɫɱɢɬɵɜɚɟɦ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ 
ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ: 

 
ɩɨɞɜ.

ȼɏɄ N ȼɏɄ ȽɗɋN k Q H  
,              (2.15) 

 

ɝɞɟ   QȼХК – ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ     
ɤɨɦɩɥɟɤɫɚ. 

Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ: ɦɚɤɫɢɦɚɥɶɧɨɟ ɜɵɬɟɫɧɟɧɢɟ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 2.7. 

 

Ɍɚɛɥɢɰɚ 2.7 – Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ 
ɉɚɪɚɦɟɬɪɵ 1 2 3 4 5 6 7 8 9 10 11 12 

Q 90% 17,2 6,6 11,0 46,8 406,6 547,7 444,9 423,2 326,8 28,3 26,2 17,4 

Qɢɫɩɚɪ 0 0 0 0 1,5 1,5 3 1,5 1,5 0 0 0 

Q ɥɟɞ 3 3 3 -12 -12 - - - - 3 3 3 

Q ɮɢɥɶɬɪ 1 1 1 1 1 1 1 1 1 1 1 1 

ɫɭɦ Q 4 4 4 -11 -9,5 2,5 4 2,5 2,5 4 4 4 

Qɛɵɬ 13,2 2,6 7,0 57,8 416,1 545,2 440,9 420,7 324,3 24,3 22,2 13,4 

Q ɜɯɤ 90 90 90 90 181 181 181 181 181 90 90 90 

z ȼȻ 612 612 612 612 612 612 612 612 612 612 612 612 

z ɇȻ 537,1 537,1 537,1 537,0 537,9 537,9 537,9 537,9 537,9 537,1 537,1 537,1 

H 74,5 74,5 74,5 74,6 73,7 73,7 73,7 73,7 73,7 74,5 74,5 74,5 

N ɛɵɬ 8 2 4 37 261 342 276 264 203 15 14 8 

z ȼȻ 612 612 612 612 612 612 612 612 612 612 612 612 

z ɇȻ 537,1 537,1 537,1 536,4 538,6 539,2 538,7 538,6 538,1 537,1 537,1 537,1 

H 74,5 74,5 74,5 75,2 73,0 72,4 72,9 73,0 73,5 74,5 74,5 74,5 

Nɜɯɤ 57 57 57 58 112 111 112 112 113 57 57 57 

Nɛɵɬ-Nɜɯɤ -49 -55 -53 -21 148 230 164 151 90 -42 -43 -49 

 

ɇɚ ɝɨɞɨɜɨɦ ɝɪɚɮɢɤɟ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɨɬɤɥɚɞɵɜɚɟɦ ɦɨɳɧɨɫɬɶ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɩɨɬɨɦ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɟɫɹɰɵ ɨɬɤɥɚɞɵɜɚɟɦ ɬɪɟɛɨɜɚɧɢɹ 
ȼɏɄ. 

Ⱦɥɹ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ ɡɢɦɧɸɸ 
ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ƚɗɋ ɫɜɟɪɯɛɵɬɨɜɨɣ, ɱɬɨ ɦɨɠɟɬ ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɨ ɡɚ 
ɫɱɟɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ɉɨɷɬɨɦɭ ɜ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ 
ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ Ƚɗɋ ɪɚɛɨɬɚɟɬ ɫ ɦɨɳɧɨɫɬɹɦɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ 
ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ. ɉɪɢ ɷɬɨɦ ɢɡɛɵɬɤɢ ɩɪɢɬɨɤɚ ɜɨɞɵ ɜɨ ɜɪɟɦɹ ɩɨɥɨɜɨɞɶɹ 
ɚɤɤɭɦɭɥɢɪɭɸɬɫɹ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɡɢɦɧɢɣ 
ɩɟɪɢɨɞ. ɇɚɢɛɨɥɶɲɟɟ ɜɵɬɟɫɧɟɧɢɟ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɞɨɫɬɢɝɧɭɬɨ ɜ ɨɤɬɹɛɪɟ – 

ɦɚɪɬɟ ɦɟɫɹɰɟ, ɫ ɚɩɪɟɥɹ ɩɨ ɫɟɧɬɹɛɪɶ Ƚɗɋ ɪɚɛɨɬɚɟɬ ɩɨ ɧɭɠɞɚɦ ȼɏɄ (ɪɢɫɭɧɨɤ 2.3). 
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Ɋɢɫɭɧɨɤ 2.3 – ɉɨɤɪɵɬɢɟ ɝɨɞɨɜɨɝɨ ɝɪɚɮɢɤɚ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 

ɷɧɟɪɝɨɫɢɫɬɟɦɵ (ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ) 
 

2.4 Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɯ ɦɨɳɧɨɫɬɟɣ 

 

ɋɬɪɨɢɦ ɬɚɛɥɢɰɭ ɞɥɹ ɪɚɫɱɟɬɚ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɯ ɦɨɳɧɨɫɬɟɣ. ȼ ɬɟ ɦɟɫɹɰɵ, 
ɤɨɬɨɪɵɟ ɨɤɚɡɚɥɢɫɶ ɧɚ ɛɚɥɚɧɫɟ ɷɧɟɪɝɢɢ (ɪɢɫɭɧɨɤ 2.3) ɧɢɠɟ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ 
ɦɨɳɧɨɫɬɢ ɛɭɞɟɦ ɪɚɛɨɬɚɬɶ ɩɨ ȼɏɄ. 

ɉɪɨɢɡɜɟɞɹ ɩɟɪɜɭɸ ɢɬɟɪɚɰɢɸ ɩɨɥɭɱɢɦ (ɉɪɢɥɨɠɟɧɢɟ Ȼ, ɬɚɛɥɢɰɭ Ȼ.1). 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɟɪɜɨɣ ɢɬɟɪɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɩɟɪɟɩɨɥɧɢɥɨɫɶ. ɑɬɨɛɵ ɷɬɨ 
ɢɫɩɪɚɜɢɬɶ ɭɜɟɥɢɱɢɜɚɟɦ ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɦɨɳɧɨɫɬɶ (ɉɪɢɥɨɠɟɧɢɟ Ȼ, ɬɚɛɥɢɰɭ 
Ȼ.2). 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɬɨɪɨɣ ɢɬɟɪɚɰɢɢ ɧɚɩɨɪ ɧɟ ɩɪɨɫɟɥ ɢ ɜɨɞɨɯɪɚɧɢɥɢɳɟ 
ɧɚɩɨɥɧɢɥɨɫɶ ɞɨ ɇɉɍ. 

ɉɨɫɬɪɨɢɜ ɡɚɜɢɫɢɦɨɫɬɶ Zɜɛ ɨɬ ɦɟɫɹɰɟɜ, ɩɨɥɭɱɢɦ ɝɪɚɮɢɤ (ɪɢɫɭɧɨɤ 2.4). ɂɡ 
ɝɪɚɮɢɤɚ ɜɢɞɧɨ, ɱɬɨ ɨɬɦɟɬɤɚ 607,8– ɍɆɈ. 

ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɭɞɟɬ ɪɚɜɧɹɬɶɫɹ ɪɚɡɧɨɫɬɢ ɨɛɴɟɦɨɜ ɩɪɢ 
ɇɉɍ ɢ ɍɆɈ. 
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Ɋɢɫɭɧɨɤ 2.4 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ  ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 

2.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ  

 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ˖ܰ˔˕ = ˓ܰ˃˄+ ˓ܰˈˊ               (2.16) 

 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɧɚɣɬɢ ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ, ɧɟɨɛɯɨɞɢɦɨ ɜɩɢɫɚɬɶ Ƚɗɋ ɜ 
ɂɄɇ ɞɥɹ ɬɢɩɢɱɧɵɯ ɡɢɦɧɢɯ ɫɭɬɨɤ (ɪɢɫɭɧɨɤ 2.1).  Ȼɟɪёɦ ɡɧɚɱɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɭɦɧɨɠɚɟɦ ɟɝɨ ɧɚ 24, ɩɨɥɭɱɢɜ ɬɟɦ ɫɚɦɵɦ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɜɵɪɚɛɨɬɤɭ (2.17). 

  

 Э˓˃˄.ˊˋˏ = ே ˆ˃˓.ˊˋˏ∙ଶସଵ଴଴଴ = ଶଶଶ∙ଶସଵ଴଴଴ = ͷ,͵ʹ͹ ˏˎ˓ˇ.  ˍʑ˕ ∙ ч                                 (2.17) 

 

 Э˓˃˄.ˎˈ˕ = ே ˆ˃˓.ˎˈ˕∙ଶସଵ଴଴଴ = ଵ଴଼∙ଶସଵ଴଴଴ = ͳ,ͻ ˏˎ˓ˇ.  ˍʑ˕ ∙ ч                                      (2.18) 

 

2.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ 

 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ 
ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ (ɞɚɥɟɟ ȼɗɊ) ɞɥɹ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ. Ɉɧ 
ɩɪɨɜɨɞɹɬɫɹ ɚɧɚɥɨɝɢɱɧɨ, ɩɪɢ ɷɬɨɦ ɜɚɠɧɵɦ ɭɫɥɨɜɢɟɦ ɹɜɥɹɟɬɫɹ ɫɪɚɛɨɬɤɚ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɍɆɈ ɩɨɫɥɟɞɭɸɳɟɟ ɧɚɩɨɥɧɟɧɢɟ ɞɨ ɇɉɍ. Ɋɚɫɯɨɞɵ ɛɟɪɟɦ ɢɡ 
ɬɚɛɥɢɰɵ 2.7. 

ɉɟɪɜɵɣ ɪɚɫɱɟɬ ɩɪɨɜɨɞɢɦ ɩɨ ɨɬɦɟɬɤɚɦ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (ɩɪɢɥɨɠɟɧɢɟ Ȼ, 
ɬɚɛɥɢɰɚ Ȼ.3), ɚ ɜɬɨɪɨɣ – ɩɨ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɦ ɦɨɳɧɨɫɬɹɦ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
(ɩɪɢɥɨɠɟɧɢɟ Ȼ, ɬɚɛɥɢɰɚ Ȼ.4). ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɫɭɦɦɚɪɧɚɹ ɜɵɪɚɛɨɬɤɚ ɪɚɜɧɚ 
14,91228 ɦɥɪɞ. ɤȼɬ∙ɱ, ɚ ɜ ɜɬɨɪɨɦ – 14,91828 ɦɥɪɞ. ɤȼɬ∙ɱ. ȼɵɛɢɪɚɟɦ ɜɬɨɪɨɣ 
ɜɚɪɢɚɧɬ ɫɪɚɛɨɬɤɢ, ɬɚɤ ɤɚɤ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɜɵɪɚɛɨɬɤɚ ɛɨɥɶɲɟ.
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2.7 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ Ƚɗɋ 

 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɛɥɚɫɬɢ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ɇɭɥɚɧɫɤɨɣ Ƚɗɋ. 
Ɋɚɫɱɟɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.8, ɩɨɥɭɱɟɧɧɨɟ ɩɨɥɟ – ɧɚ ɪɢɫɭɧɤɟ 2.5. 

ɉɨɥɭɱɟɧɧɚɹ ɩɨ ɪɟɠɢɦɧɨɦɭ ɩɨɥɸ ɨɛɥɚɫɬɶ ɧɚɯɨɞɢɬɫɹ ɜ ɞɨɩɭɫɬɢɦɵɯ 
ɡɧɚɱɟɧɢɹɯ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ. Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H max ɫɨɫɬɚɜɢɥ 70,6 ɦ, 
ɪɚɫɱёɬɧɵɣ ɇɪ=68,3 ɦ, ɦɢɧɢɦɚɥɶɧɵɣ Hmin=66,7 ɦ.  

 

Ɍɚɛɥɢɰɚ 2.8 - Ɋɚɫɱɟɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ  

Ʉɪɢɜɵɟ ɫɜɹɡɢ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ ɞɥɹ ɥɟɬɧɢɯ ɢ 

ɡɢɦɧɢɯ ɭɫɥɨɜɢɣ 

ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɪɚɫɱɟɬɧɨɣ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ 

Ƚɗɋ 

Qɧɛ Zɧɛ ɥɟɬɨ Zɧɛ ɡɢɦɚ Hɇɉɍ ɇɍɆɈ ɇzɜɛ1 H, ɦ Q, ɦ3/ɫ H, ɦ Q, ɦ3/ɫ 

0 536 536 75,60 71,80 73,5 70,6 536,6 68,3 554,6 

177 538 538,1 73,60 69,80 71,5 70,4 538,2 68,1 554,4 

409 540 540,3 71,60 67,80 69,5 70,2 539,8 68 554 

664 542 542,6 69,60 65,80 67,5 70 543,5 67,9 553,2 

1008 544 544,8 67,60 63,80 65,5 69,8 546,9 67,8 552,5 

1371 546 547,2 65,60 61,80 63,5 69,6 549,4 67,6 551,7 

1846 548 549,3 63,60 59,80 61,5 69,2 552,4 67,4 550,3 

2406 550 551,6 61,60 57,80 59,5 68 553,8 67,2 549,3 

3085 552 554 59,60 55,80 57,5 68,8 554,2 66,9 548,5 

3947 554 554,5 57,60 53,80 55,5 68,3 554,6 66,7 548,1 

 

 
Ɋɢɫɭɧɨɤ 2.5 - Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ȽɗC 
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2.8 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 

 

ɇɚɡɧɚɱɢɬɶ ɜɚɪɢɚɧɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɫ ɭɱɟɬɨɦ ɪɟɡɟɪɜɧɵɯ 
ɦɨɳɧɨɫɬɟɣ. 

ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɩɨ ɜɵɩɨɥɧɹɟɦɵɦ ɜ ɫɢɫɬɟɦɟ ɮɭɧɤɰɢɹɦ 
ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ: 

 N˖˔˕.ʒЭʠ = N˄˞˕.˓˃˄.ʒЭʠ + N˓ˈˊ.ʒЭʠ + Nˇ˖˄ˎ.ʒЭʠ ,                                                             (2.19) 

 

ɝɞɟ  ˅ܰ˞˕.˓˃˄ʒЭʠ  - ɜɵɬɟɫɧɹɸɳɚɹ ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 
ɦɚɤɫɢɦɭɦɚ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɫɢɫɬɟɦɵ; 
        ˅ܰ˞˕.˓˃˄ʒЭʠ  - ɭɬɨɱɧɟɧɚ ɩɨɫɥɟ ɜɨɞɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ; 
        ˓ܰˈˊ.ʒЭʠ- ɪɟɡɟɪɜɧɚɹ ɦɨɳɧɨɫɬɶ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɚɹ ɧɚ Ƚɗɋ, ɫɨɫɬɨɢɬ ɢɡ ɚɜɚɪɢɣɧɨɝɨ 
ɢ ɧɚɝɪɭɡɨɱɧɨɝɨ ɪɟɡɟɪɜɚ. Ɍɚɤ ɤɚɤ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɨ ɧɚ ɧɟɣ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɬɨɥɶɤɨ 
ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ, ɬɨ ˓ܰˈˊʒЭʠ = ʹͳͲͷ,͹ ∙ Ͳ,Ͳͳ = ʹͳ,Ͳͷ͹ ʛʑ˕; 

        ˇܰ˖˄ˎ.ʒЭʠ  - ɞɭɛɥɢɪɭɸɳɢɟ ɦɨɳɧɨɫɬɢ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɧɚ Ƚɗɋ, 
Ƚɗɋ
ɞɭɛɥ.N 0  

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɦɟɟɦ ɜɚɪɢɚɧɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ: 
 ˖ܰ˔˕ʒЭʠ = ʹͶʹ,ͻͶ + ʹͳ,Ͳͷ͹ =  ʹ͸Ͷ ʛʑ˕.                                                       

 

Ɉɩɪɟɞɟɥɢɦ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɦɨɧɬɚ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 
Ɋɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ 

ɩɨɥɧɨɫɬɶɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. ɉɪɢ ɷɬɨɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɟɦɨɧɬɚ 
ɚɝɪɟɝɚɬɨɜ Ƚɗɋ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 30 ɞɧɹɦ, ɚ ɱɚɫɬɨɬɚ ɢɯ ɩɪɨɜɟɞɟɧɢɹ – 1 ɪɚɡ ɜ 4 
ɝɨɞɚ. 

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
  F˓ˈˏ˒˓.ʒЭʠ = N˖˔˕˒˓.ʒЭʠସ ଵଶ = ଶ଺ସ଼ = ͵͵ ʛʑ˕ ∙ ˏˈ˔ˆˑˇ.                                                   (2.20) 

 

Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɋ ɦɨɠɧɨ ɩɥɚɧɢɪɨɜɚɬɶ, ɢɫɯɨɞɹ ɢɡ 
ɪɚɫɱɟɬɚ ɨɫɬɚɧɨɜɚ ɤɚɠɞɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɜ ɫɪɟɞɧɟɦ 1 ɪɚɡ ɜ 2 ɝɨɞɚ. 
 ɉɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɨɪɦɵ ɩɪɨɫɬɨɹ ɨɛɨɪɭɞɨɜɚɧɢɹ: Ɍɗɋ ɫ 
ɩɨɩɟɪɟɱɧɵɦɢ ɫɜɹɡɹɦɢ – 15 ɞɧɟɣ; ɛɥɨɱɧɵɟ Ɍɗɋ – 30 ɞɧɟɣ. 

 Fɪɟɦ
Ɍɗɋ = (Nɭɫɬ

Ɍɗɋଶ ∙ ଵଶ ɦɟɫ + Nɭɫɬ
Ɍɗɋଶ ∙ ͳɦɟɫ) ∙ ଵଶ =  

= ቀ଼ସହସ + ଼ସହଶ ቁ · ଵଶ = ͵ͳ͸,ͺ͹ Ɇȼɬ ∙ ɦɟɫ
ɝɨɞ

.                                                          (2.21) 
 

ȼɩɢɲɟɦ ɩɨɥɭɱɟɧɧɵɟ ɦɨɳɧɨɫɬɢ ɜ ɛɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
ɬɚɛɥɢɰɚ 2.9. 
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Ɍɚɛɥɢɰɚ 2.9 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ  
Ɇɨɳɧɨɫɬɶ ɜ ɦɟɝɚɜɚɬɬɚɯ 

Ɇɟɫɹɰ 

ɋɢɫɬɟɦɚ ɋɭɳ. Ƚɗɋ ɉɪɨɟɤɬ. Ƚɗɋ Ɍɗɐ 

Pmax Nɚ.ɪ. Nɧ.ɪ Nɪɚɛ. Nɧ.ɪ. Nɪɟɦ. Nɪɚɛ. 
max 

Nɧ.ɪ. Nɪɟɦ. Nɪɚɛ.max Nɚ.ɪ. Nɪɟɦ. 

1 1293 103 26 260 5  151 5  782 63  

2 1231 98 25 221 4  141 3  869 69  

3 1125 90 23 182 4  82 2  861 69  

4 1002 80 20 143 3 19 82 2 33 777 62  

5 895 72 18 104 2  136 3  655 52 150 

6 833 67 17 65 1  137 3  631 50 172 

7 833 67 17 65 1  140 3  628 50 172 

8 894 72 18 104 2  142 3  648 52 150 

9 1001 80 20 143 3 19 141 3 33 717 57  

10 1124 90 22 182 4  85 2  857 69  

11 1231 98 25 221 4  141 3  869 70  

12 1293 103 26 260 5  151 5  782 63  

 

ȼɚɪɢɚɧɬ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɫ ɭɱɟɬɨɦ 
ɪɟɦɨɧɬɚ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɩɨɫɬɪɨɟɧ ɧɚ ɪɢɫɭɧɨɤ 2.6. 

 

 
Ɋɢɫɭɧɨɤ 2.6 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
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3 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

3.1 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 

 

3.1.1 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɬɢɩɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 

 

ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɨɣ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, 
ɞɥɹ ɷɬɨɝɨ ɧɚ ɪɢɫɭɧɤɟ 2.5 ɨɩɪɟɞɟɥɹɸɬɫɹ ɪɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɪɚɫɯɨɞɚ ɢ ɧɚɩɨɪɚ: 

Hmax = 70,6 ɦ, Hɪɚɫɱ = 68,3 ɦ, Hmin= 66,7 ɦ. 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɞɟɥɚɟɦ ɜɵɛɨɪ ɬɭɪɛɢɧ: ɉɅ70-ȼ, ɊɈ75-ȼ 

ɢ ɊɈ115-ȼ. Ɂɧɚɱɟɧɢɹ ɩɪɟɞɟɥɶɧɨɝɨ ɧɚɩɨɪɚ ɷɬɢɯ ɬɭɪɛɢɧ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɩɨɥɭɱɟɧɧɨɦɭ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɧɚɩɨɪɭ, ɢ ɫɨɨɬɧɨɲɟɧɢɹ ɇ/ɇ ɩɨ ɫɩɪɚɜɨɱɧɵɦ 
ɞɚɧɧɵɦ ɧɟ ɩɪɟɜɵɲɚɟɬ ɚɧɚɥɨɝɢɱɧɨɝɨ ɮɚɤɬɢɱɟɫɤɨɝɨ ɫɨɨɬɧɨɲɟɧɢɹ. 

Ⱦɢɚɩɚɡɨɧɭ ɧɚɩɨɪɨɜ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɉɅ70-ȼ, ɊɈ75-ȼ, ɊɈ115-ȼ, ɪɚɫɫɦɨɬɪɢɦ 
ɢɯ ɩɚɪɚɦɟɬɪɵ ɜ ɬɚɛɥɢɰɟ 3.1. 

 

Ɍɚɛɥɢɰɚ 3.1 Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɦɨɞɟɥɶɧɵɯ ɪɟɚɤɬɢɜɧɵɯ ɬɭɪɛɢɧ. 
ɉɚɪɚɦɟɬɪ ɉɅ70-ȼ ɊɈ115-ȼ ɊɈ75-ȼ 

n' ɨɩɬ 106 74,5 83 

ɄɉȾ ɪɬ 0,873 0,927 0,893 

Q ɪɬ 1,342 1,08 1,172 

D1, ɦ 0,46 0,515 0,46 

H, ɦ 4 4 4 

(t) 4 2 20 𝑣ˏˑˇ 1,14 1,14 1,4 

 

3.1.2 ȼɵɛɨɪ ɧɨɦɢɧɚɥɶɧɨɝɨ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 

 

Ɂɚɞɚɟɦɫɹ ɪɹɞɨɦ ɫɬɚɧɞɚɪɬɧɵɯ ɡɧɚɱɟɧɢɣ ɞɢɚɦɟɬɪɨɜ D1 ɢ ɞɥɹ ɤɚɠɞɨɝɨ 
ɞɢɚɦɟɬɪɚ ɪɚɫɫɱɢɬɵɜɚɟɦ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: 

Ɇɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ 

 ௔ܰ = ͻ.ͺͳ ∙ ܳ′ூɪ ∙ ଵଶܦ ∙ ௣଴.ହܪ ∙ 𝜂˕ ∙ 𝜂ˆ                                                            (3.1) 

 

ɝɞɟ Q'Iɪ - ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; 
       ɬ - ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 
       ɝ - ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ. 

 

ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ 

 

η˕ = ͳ − ሺͳ − ηˏሻ (ሺͳ − εሻ + ε√஽భˏˑˇ஽భఱ ∙ √ୌˏˑˇʜ˓భబ ∙ √ νːνˏˑˇఱ )                          (3.2) 

 

ɝɞɟ ɦ - ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 
D1ɦɨɞ - ɞɢɚɦɟɬɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 
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ɇɦɨɞ - ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 

D1 - ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 
ɇɪ - ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; 
νɧ, νɦɨɞ - ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 

ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ, ɤɨɬɨɪɵɟ ɡɚɜɢɫɹɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɵɯ ɢ 
ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ; 𝜺 - ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (𝜺=0,75). 

 Z′ɚɝɪ = Nɭɫɬேɚɝɪ
                                                                                                   (3.3) 

 

ɝɞɟ Nɭɫɬ - ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ (Nɭɫɬ =322000ɤȼɬ) 
 Na - ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ. 

ɉɨɩɪɚɜɤɚ ɄɉȾ: 

 ∆ଵ= ηɧηɦ
                                                                                                         (3.4) 

 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ (ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɨɤɪɭɝɥɟɧɢɟɦ ɞɨ ɫɬɚɧɞɚɪɬɧɨɝɨ 
ɡɧɚɱɟɧɢɹ) 

 ݊′ = ௡𝐼 ˓′ √Δభ∙Нɪ஽భ                                                                                               (3.5) 

 

ɝɞɟ n'Iɪ - ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ ɪɚɫɱɟɬɧɨɣ 
ɬɨɱɤɟ. 

ɉɪɢɜɟɞɟɧɧɵɟ ɦɚɤɫɢɦɚɥɶɧɚɹ, ɪɚɫɱɟɬɧɚɹ ɢ ɦɢɧɢɦɚɥɶɧɚɹ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ 

 n୍ ୫ax′ = ୬˔ˋː˘Dభሺ∆భୌౣi౤ሻబ.ఱ                                                                                     (3.6) 

 n୍ ˓˃˔ч′ = ୬˔ˋː˘Dభ(∆భୌ˓)బ.ఱ                                                                                        (3.7) 

 n୍ ୫i୬′ = ୬˔ˋː˘Dభሺ∆భୌౣaxሻబ.ఱ                                                                                     (3.8) 

 

ɉɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ 

 Q′୮ ∙ η˕ = Naଽ,଼ଵ∙Dభమ∙ୌpభ,ఱ∙ηˆ ˔˓                                                                            (3.9) 

 

Ʌɟɜɚɹ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɞɛɨɪɨɦ ɬɚɤɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ n'Iɪ, 

ɱɬɨɛɵ ɩɪɨɢɡɜɟɞɟɧɢɟ Q′୮ ∙ η˕ ɜ ɷɬɨɣ ɬɨɱɤɟ ɨɛɟɫɩɟɱɢɜɚɥɨ ɜɵɩɨɥɧɟɧɢɟ ɭɤɚɡɚɧɧɨɝɨ 
ɪɚɜɟɧɫɬɜɚ. 
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ɉɪɨɢɡɜɟɞɟɧɢɟ ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɝɟɧɟɪɚɬɨɪɭ 

 Q′୮ ∙ η˕ = Naଽ,଼ଵ∙Dభమ∙ୌౣaxభ,ఱ ∙ηˆ ˔˓                                                                         (3.10) 

 

ɉɪɢɜɟɞɟɧɧɵɟ ɪɚɫɯɨɞɵ 

 ܳ′˓ = ொ೘𝑖೙௡∙஽భమ∙√ு೘𝑖೙∙Δ                                                                                     (3.11) 

 ܳ′˓ = ொ೘𝑖೙௡∙஽భమ∙√ு೘𝑎ೣ∙Δ                                                                                     (3.12) 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɧɟɫɤɨɥɶɤɢɯ ɡɧɚɱɟɧɢɣ D1 

ɝɢɞɪɨɬɭɪɛɢɧ ɉɅ70-ȼ ɢ ɊɈ115-ȼ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.2 ɢ 3.3. 
 

Ɍɚɛɥɢɰɚ 3.2 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɧɟɫɤɨɥɶɤɢɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ70-ȼ 

D1, ɦ 4,75 4,5 4,25 4 3,75 3,55 3,35 3,13 𝜂˕ 0,940 0,939 0,939 0,939 0,938 0,938 0,937 0,937 ˃ܰ′, ɤȼɬ 99167,5 88966,8 79321,2 70230,5 61694,6 55265,1 49190,3 42780,1 ܼ′˃ , ɲɬ 2,662 2,967 3,328 3,759 4,279 4,777 5,367 6,171 ܼ˃,ɲɬ 3 3 4 4 6 6 6 8 ˃ܰ, ɤȼɬ 88000 88000 66000 66000 66000 66000 44000 33000 ∆˓ 1,042 1,042 1,041 1,041 1,040 1,040 1,039 1,039 ݊′̝ , ɨɛ/ɦɢɧ 188,259 198,677 210,318 223,410 238,243 251,610 266,568 285,680 ݊௖, ɨɛ/ɦɢɧ 200 200 214,3 230,8 250 250 300 300 ݊ଵʜ೘𝑖೙′ , ɨɛ/ɦɢɧ 110,761 104,953 106,233 107,708 109,404 103,592 117,335 109,485 ݊ଵʜ˓′ , ɨɛ/ɦɢɧ 112,611 106,706 108,007 109,507 111,231 105,322 119,294 111,313 ݊ଵʜ೘𝑎ೣ′ , ɨɛ/ɦɢɧ 113,953 107,978 109,295 110,812 112,557 106,578 120,716 112,641 ଵܳ˓′ ∙ 𝜂˕ 0,717 0,799 0,672 0,759 0,863 0,963 0,721 0,621 

 

Ɍɚɛɥɢɰɚ 3.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɧɟɫɤɨɥɶɤɢɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ115-ȼ 

D1, ɦ 4,75 4,5 4,25 4 3,75 3,55 3,35 3,13 𝜂˕ 0,955 0,954 0,954 0,954 0,953 0,953 0,953 0,952 ˃ܰ′, ɤȼɬ 135103,6 121218,9 108088,5 95712,3 84089,9 75334,7 67061,8 58331,0 ܼ′˃ , ɲɬ 1,954 2,178 2,442 2,758 3,139 3,504 3,937 4,526 ܼ˃,ɲɬ 2 3 3 3 4 4 4 6 ˃ܰ, ɤȼɬ 132000 88000 88000 88000 66000 66000 66000 44000 ∆˓ 1,030 1,029 1,029 1,029 1,028 1,028 1,028 1,027 ݊′̝ , ɨɛ/ɦɢɧ 131,537 138,823 146,964 156,122 166,498 175,850 186,315 199,687 ݊௖, ɨɛ/ɦɢɧ 136,4 142,8 150 166,7 166,7 187,5 187,5 200 ݊ଵʜ೘𝑖೙′ , ɨɛ/ɦɢɧ 75,986 75,376 74,790 78,241 73,365 78,131 73,742 77,674 ݊ଵʜ˓′ , ɨɛ/ɦɢɧ 77,255 76,634 76,039 79,548 74,590 79,436 74,974 78,971 ݊ଵʜ೘𝑎ೣ′ , ɨɛ/ɦɢɧ 78,176 77,548 76,945 80,496 75,480 80,383 75,868 79,913 ଵܳ˓′ ∙ 𝜂˕ 1,039 0,772 0,866 0,977 0,834 0,930 1,045 0,835 
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ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɭɪɛɢɧ, ɜɵɛɢɪɚɟɦ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ 
ɪɚɫɫɦɨɬɪɟɧɢɹ ɬɭɪɛɢɧɵ ɉɅ70-ȼ ɢ ɊɈ115-ȼ ɫ ɞɢɚɦɟɬɪɚɦɢ ɊɄ 3,55 ɢ 3,35 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ȼɚɪɢɚɧɬ ɊɈ75-ȼ ɜ ɩɪɢɦɟɪɟ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ, ɬɚɤ ɤɚɤ ɜ 
ɪɚɛɨɱɭɸ ɡɨɧɭ ɬɭɪɛɢɧɵ ɧɟ ɜɩɢɫɵɜɚɟɬɫɹ ɜ ɬɨɱɤɚ ɨɩɬɢɦɭɦɚ. 
 

3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 

 

Ɉɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɊɄ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟё 
ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ∇ܼ˓.ˍ. = ܼː˄ሺܳː˄ሻ +  ௦                                                                               (3.13)ܪ

 

ɝɞɟ ܼː˄ሺܳː˄ሻ - ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ɪɚɫɯɨɞɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 
ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ. 

Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ HS ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱥɧɚɥɢɡ ɤɚɜɢɬɚɰɢɨɧɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɧɚɢɛɨɥɟɟ 
ɨɩɚɫɧɵɦɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ, ɬ.ɟ. ɬɪɟɛɭɸɳɢɦɢ ɧɚɢɛɨɥɶɲɟɝɨ ɡɚɝɥɭɛɥɟɧɢɹ 
ɹɜɥɹɸɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɬɪɢ ɪɟɠɢɦɚ: 

- ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ Hmax ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ; 
- ɞɥɹ ɪɚɫɱɟɬɧɨɝɨ ɧɚɩɨɪɚ Hɪ ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ; 
- ɞɥɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ Hmin ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ. 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
௦ܪ  = ܤ − ௓ː˄ሺொː˄ሻଽ଴଴ − 𝜎 ∙ ܪ − ௦ܪ∆ + ∆ܼ˘.˒ˎ                                                (3.14) 

 

ɝɞɟ ȼ - ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ (10,33 ɦ ɜɨɞ.ɫɬ); ∆ܪ௦ – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɭɱɢɬɵɜɚɸɳɟɟ 
ɧɟɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ ı ɩɪɢ ɦɨɞɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɹɯ, ɦɚɫɲɬɚɛɧɵɣ ɷɮɮɟɤɬ ɢ 
ɚɧɬɢɤɚɜɢɬɚɰɢɨɧɧɵɣ ɡɚɩɚɫ (1,5 ɦ); 

 - ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ;  

ɇ – ɧɚɩɨɪ ɬɭɪɛɢɧɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɪɨɜɧɟɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ Zɧɛ(Qɧɛ); 

Zɯ.ɩɥ. – ɪɚɡɧɨɫɬɶ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɞɜɭɯ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ 
ɢ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧ, ɞɥɹ ɨɫɟɜɵɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɊɈ-ɬɭɪɛɢɧ Zɯ.ɩɥ.= ʑబଶ , ɞɥɹ ɨɫɟɜɵɯ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɉɅ-ɬɭɪɛɢɧ Zɯ.ɩɥ.=0.  

Ɋɟɡɭɥɶɬɚɬɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.4 ɢ 3.5. 
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Ɍɚɛɥɢɰɚ 3.4 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ Hs ɞɥɹ ɬɭɪɛɢɧɵ ɉɅ70-ȼ 

ɇɚɩɨɪ h, ɦ ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ Hs, ɦ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ -10,97 

Ɋɚɫɱɟɬɧɵɣ -10,35 

Ɇɢɧɢɦɚɥɶɧɵɣ -9,25 

 

Ɍɚɛɥɢɰɚ 3.5 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ Hs ɞɥɹ ɬɭɪɛɢɧɵ ɊɈ115-ȼ 

ɇɚɩɨɪ h, ɦ ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ Hs, ɦ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ -0,75 

Ɋɚɫɱɟɬɧɵɣ -0,81 

Ɇɢɧɢɦɚɥɶɧɵɣ -0,98 

 

Ɋɚɫɫɱɢɬɚɧɧɵɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɜɯɨɞɹɬ ɜ ɞɨɩɭɫɬɢɦɵɟ ɩɪɟɞɟɥɵ.  
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɵɫɨɬɚ 

ɨɬɫɚɫɵɜɚɧɢɹ ɞɨɥɠɧɚ ɩɨɞɯɨɞɢɬɶ ɩɨɞ ɭɫɥɨɜɢɟ «>-8». Ⱥɧɚɥɢɡɢɪɭɹ ɩɨɥɭɱɟɧɧɵɟ 
ɜɚɪɢɚɧɬɵ, ɜɵɛɢɪɚɟɦ ɝɢɞɪɨɬɭɪɛɢɧɭ ɊɈ115-B, ɫ ɞɢɚɦɟɬɪɨɦ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 
D=3,35ɦ. Ɉɧɚ ɩɨɞɯɨɞɢɬ ɩɨ ɜɫɟɦ ɬɪɟɛɭɟɦɵɦ ɭɫɥɨɜɢɹɦ. ɍɫɬɚɧɨɜɤɚ ɪɚɛɨɱɟɝɨ 
ɤɨɥɟɫɚ ɛɭɞɟɬ ɧɚ ɨɬɦɟɬɤɟ 538,37 ɦ. 

  

3.3 Ɋɚɫɱɟɬ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ 

 

Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ. 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ: 
˅∗ܦ  ൒ ሺହ,ଵ∙ʛˍ˓[ఛˇˑ˒] ሻ଴,ଷଷ,                                                                                       (3.15) 

 

ɝɞɟ [߬ˇˑ˒] = ͵Ͳ − ͵ͷ ʛʞ˃, 

 ʛˍ˓ = Ͳ,ͲͲͻ͹Ͷ ∙ ே௡˔ˋː˘ = Ͳ,ͲͲͻ͹Ͷ ∙ ଺଺଴଴଴ଵ଼଻,ହ = ͵,Ͷʹͺ.                                   (3.16)         

˅∗ܦ  = ሺହ,ଵ∙ଷ,ସଶ଼ଷଶ ሻ଴,ଷଷ = Ͳ,ͺ͵͸ ˏ.                                                                      

 

ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɝɨ: 
˅ܦ             = Ͳ,ͺͷ ˏ. 
 

Ɋɚɞɢɚɥɶɧɚɹ ɫɢɥɚ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ܴ˓˃ˇ = ଴,଼∙ே௡˔ˋː˘∙Dଵ =  ଴,଼∙଺଺଴଴଴ଵ଼଻,ହ∙ଷ,ଷହ = ͺͶ,Ͳͷ ˍʜ,                                                    (3.17)          
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ɍɫɢɥɢɟ ɧɚ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɣ ɫɟɝɦɟɧɬ ɨɩɪɟɞɟɥɹɟɬɫɹ: 
 ܴଵ = ோ˓˃ˇሺଵ+ଶ௖௢௦𝛼+ଶ c୭sሺଶ𝛼ሻሻ = ͹ʹ,ͺ ˍʜ,                                                           (3.18) 

 

ɝɞɟ ߙ – ɰɟɧɬɪɚɥɶɧɵɣ ɭɝɨɥ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɟɝɦɟɧɬɨɜ, ɪɚɜɧɵɣ 

 

ߙ  = ଷ଺଴௓˔ˈˆˏ = 45                                                                                              (3.19) 

 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɭɞɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɧɚ ɫɟɝɦɟɧɬ: 
ˇ˖݌  = ோ˓˃ˇ௟˔ˈˆˏ∙ℎ˒ =  ଼ସ,଴ହଷ଴଻∙଴,ସ = Ͳ,͸ͺͶ ˍʞ˃,                                                          (3.20)         

 

ɝɞɟ lɫɟɝɦ – ɞɥɢɧɚ ɫɟɝɦɟɧɬɚ ɜ ɨɤɪɭɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɪɚɜɧɚɹ 

 ݈˔ˈˆˏ = ଴,଼଼∙గ∙ௗ˒௓˔ˈˆˏ =  ଴,଼଼∙ଷ,ଵସ∙଴,଼଻଼ = Ͳ,͵Ͳ͹ ˏ,                                                   (3.21) 

 

ɉɪɢɧɢɦɚɟɦ ɫɟɝɦɟɧɬɧɵɣ ɩɨɞɲɢɩɧɢɤ, ɬɚɤ ɤɚɤ ɨɧ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ 

pɭɞ൑ [pɭɞ], ɝɞɟ [pɭɞ] = 853 ɤɉɚ. 
 

3.4 ȼɵɛɨɪ ɫɟɪɢɣɧɨɝɨ ɬɢɩɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

 

ɉɨɥɭɱɟɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɨɡɜɨɥɹɸɬ ɧɚɦɟɬɢɬɶ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɚɪɢɚɧɬɵ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ. ɉɨɫɤɨɥɶɤɭ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɧɟ ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ ɡɚɞɚɱ ɞɚɧɧɨɝɨ ɤɭɪɫɨɜɨɝɨ 
ɩɪɨɟɤɬɚ, ɬɨ ɜɵɛɢɪɚɟɬɫɹ ɫɟɪɢɣɧɵɣ ɬɢɩ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ. 
Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ ɩɨ 
ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ 
ɜɪɚɳɟɧɢɹ.  

 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ:  
 ܵːˑˏ = ே𝑎௖௢௦ఝ,                                                                                                  (3.22)  

 

ɝɞɟ cosφ = 0,81 – 0,9. 

 ܵːˑˏ = ଺଺଴଴଴଴,଼ହ = ͹͹,͸Ͷ ʛʑ ∙ ʏ                                                                                               
 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ: ɋȼ-640/170-24. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.7 
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Ɍɚɛɥɢɰɚ 3.7 – ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ-640/170-24  
ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ 
ɦɨɳɧɨɫɬɶ 

Sɧɨɦ Ɇȼ∙Ⱥ 77,64 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫosφ  0,85 

ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ 
ɜɪɚɳɟɧɢɹ 

nɧɨɦ ɨɛ/ɦɢɧ 187,5 

ɂɫɩɨɥɧɟɧɢɟ ɉɨɞɜɟɫɧɨɟ 

 

3.5 ȼɵɛɨɪ ɬɢɩɚ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 

 

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

ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɢɩ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɧɚɩɨɪɚ 
70,6 ɦ ɢ D1 – 3,35ɦ: Ɇɇɍ 2,5/1-40-4-2. 

 

3.6 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 

 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɨɩɪɟɞɟɥɹɟɦ ɬɢɩ ɗȽɊ. Ɍɚɤ ɤɚɤ ɬɭɪɛɢɧɚ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɚɹ, 
ɬɨ ɜɵɛɢɪɚɟɦ ɗȽɊ. Ⱦɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ - 100ɦɦ.  

ȼɵɛɪɚɧɧɵɣ ɪɟɝɭɥɹɬɨɪ ɗȽɊ-Ɇ-100-3. 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 

 

4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ Ƚɗɋ 

 

Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɝɥɚɜɧɵɦ ɫɯɟɦɚɦ Ƚɗɋ: 

ɇɚɞёɠɧɨɫɬɶ ɢ ɛɟɡɨɬɤɚɡɧɨɫɬɶ ɜ ɪɚɛɨɬɟ; 

Ɇɚɧɟɜɪɟɧɧɨɫɬɶ ɫɯɟɦɵ; 

ɉɪɨɫɬɨɬɚ ɢ ɧɚɝɥɹɞɧɨɫɬɶ; 

ɗɤɨɧɨɦɢɱɧɨɫɬɶ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɬɚɧɞɚɪɬɨɦ ɨɪɝɚɧɢɡɚɰɢɢ «Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 

ɇɨɪɦɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ» ɋɌɈ ɊɭɫȽɢɞɪɨ 01.01.78-2012 ɜ 
ɝɥɚɜɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦɚɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɬɢɩɵ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɛɥɨɤɨɜ: 

Ɉɞɢɧɨɱɧɵɣ ɛɥɨɤ; 

ɍɤɪɭɩɧɟɧɧɵɣ ɛɥɨɤ; 

Ɉɛɴɟɞɢɧɟɧɧɵɣ ɛɥɨɤ 

Ɍɢɩ ɛɥɨɤɚ ɜɵɛɢɪɚɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ. 
Ⱦɥɹ ɪɚɫɫɦɨɬɪɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɞɜɟ ɫɯɟɦɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɚɯ 

4.1 ɢ 4.2 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 

Ɉɞɢɧɨɱɧɵɣ ɛɥɨɤ «1 ɬɪɚɧɫɮɨɪɦɚɬɨɪ – 1 ɝɟɧɟɪɚɬɨɪ»;  

ɍɤɪɭɩɧɟɧɧɵɣ ɛɥɨɤ «1 ɬɪɚɧɫɮɨɪɦɚɬɨɪ – 2 ɝɟɧɟɪɚɬɨɪɚ». 

 

 
Ɋɢɫɭɧɨɤ 4.1 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ 
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Ɋɢɫɭɧɨɤ 4.2 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ 

 

Ⱦɥɹ ɜɵɛɨɪɚ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɥɢɧɢɣ ɛɵɥɚ 
ɪɚɫɫɦɨɬɪɟɧɚ ɤɚɪɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɨɞɫɬɚɧɰɢɣ Ⱥɦɭɪɫɤɨɣ ɨɛɥɚɫɬɢ. ɋɚɦɨɣ ɛɥɢɡɤɨɣ 
ɩɨɞɫɬɚɧɰɢɟɣ ɤ ɡɞɚɧɢɸ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ɇɭɥɚɧɫɤɨɣ Ƚɗɋ ( ˖ܰ˔˕ = ʹ͸Ͷ ʛʑʡ) 

ɹɜɥɹɟɬɫɹ ɩɨɞɫɬɚɧɰɢɹ «ɗɥɶɝɨɭɝɨɥɶ» 220 ɤȼ. ɉɪɨɬɹɠɟɧɧɨɫɬɶ ɥɢɧɢɣ ɞɨ ɜɵɛɪɚɧɧɨɣ 
ɩɨɞɫɬɚɧɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 83 ɤɦ. 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɨɞɬɜɟɪɞɢɬɶ ɩɪɚɜɢɥɶɧɨɫɬɶ ɜɵɛɨɪɚ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ, 
ɢɫɩɨɥɶɡɭɟɦ ɨɞɧɭ ɢɡ ɷɦɩɢɪɢɱɟɫɤɢɯ ɮɨɪɦɭɥ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɞɚɬɶ ɨɰɟɧɤɭ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɜɵɛɪɚɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 

 ܷ = √ܲ(ͳͲͲ + ͳͷ√݈) = ʹͶͻ,ͻͷ ˍʑ.                                                             (4.1) 

 

Ȼɥɢɠɚɣɲɢɟ ɤ ɞɚɧɧɨɦɭ ɡɧɚɱɟɧɢɸ ɢɡ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɧɚɩɪɹɠɟɧɢɣ 
ɹɜɥɹɸɬɫɹ 330 ɢ 220 ɤȼ, ɬɚɤ ɤɚɤ ɜ ɛɥɢɡɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɟɬ ɩɨɞɫɬɚɧɰɢɣ 330 
ɤȼ, ɩɪɢɧɢɦɚɟɦ ܷːˑˏ = ʹʹͲ ˍʑ. 
 

4.2 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ 

 

4.2.1 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɢɩɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɧɟɤɨɬɨɪɵɟ 
ɩɚɪɚɦɟɬɪɵ. 
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ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 

 ܵːˑˏ = ே𝑎௖௢௦ఝ = ଺଺଴,଼ହ = ͹͹,͸ ʛʑʏ ,                                                                     (4.2) 

 

ɝɞɟ ܿ߮ݏ݋ ɩɪɢɧɢɦɚɟɦ 0,85, 
      ௔ܰ – ɦɨɳɧɨɫɬɶ 1 ɚɝɪɟɝɚɬɚ. 

ɉɨ ɤɚɬɚɥɨɝɭ ɈȺɈ «ɋɢɥɨɜɵɟ ɦɚɲɢɧɵ» ɜɵɛɢɪɚɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ          

ɋȼ-640/170-24. ɉɚɫɩɨɪɬ ɞɚɧɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɨɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 4.1. 
 

Ɍɚɛɥɢɰɚ 4.1 – ɉɚɫɩɨɪɬ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɜɟɥɢɱɢɧɵ 

Ɉɛɨɡɧɚɱɟɧɢɟ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɹ 

Ɍɢɩ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ-640/170-24 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ 
ɦɨɳɧɨɫɬɶ 

ܵːˑˏ ɆȼȺ 77,6 

ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ 
ɦɨɳɧɨɫɬɶ 

ܲː ˑˏ Ɇȼɬ 67 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɦɨɳɧɨɫɬɢ 

 ɨ.ɫ. 0,85 ߮ݏ݋ܿ

ɇɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ 

ܷːˑˏ ɤȼ 13,8 

   

4.2.2 ȼɵɛɨɪ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ȼɇ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦɢ 
ɛɥɨɤɚɦɢ 

 

Ɋɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 

 ܵ˓˃˔ч = ௉̂ −௉̝ ː௖௢௦߮ = ଺଻−଴,଺଻଴,଼ହ = ͹ͺ,ͲͶ ʛʑʏ ,                                                            (4.3) 

 

ɝɞɟ ܲ̂ − ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ, ̝ܲ ː − ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ. 
ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ «Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ» ɜɵɛɢɪɚɸɬɫɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɐ 80000/220. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 
 

Ɍɚɛɥɢɰɚ 4.2 – Ⱦɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ 80000/220 ܵːˑˏ, Ɇɜɬ 
ܷː, ˍʑ ܷˍ,% ∆̱ܲ , ɤȼɬ 

∆ܲ̆ ˘, 

ɤȼɬ 
ܫ̆ ,% ܴ˕, Ɉɦ ܺ˕, Ɉɦ ˅ܷː ܷːː 

80 242 13,8 11 280 60 0,6 1,42 51,54 

  

Ɋɚɫɫɱɢɬɚɟɦ ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ Ĳ. 
 τ = ሺͲ,ͳʹͶ + Ɍ೘𝑎ೣଵ଴ర ሻଶ ∙ ˇˑˆݐ = ቀͲ,ͳʹͶ + ସହଶ଺ଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ʹͻͳʹ,Ͷʹ чˆˑˇ,           (4.4) 
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ɝɞɟ Ɍ௠௔௫ −ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ; 

ˇˑˆݐ        − ɱɢɫɥɨ ɱɚɫɨɜ ɜ ɝɨɞɭ. 
ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɢ ɝɨɞɚ: 

˄˃˓ݐ  = ͺ͹͸Ͳ − 𝜇 ∙ ܶ˒ ˎ − 𝜔 ∙ ܶ˅ ,                                                                           (4.5) 

 

ɝɞɟ 𝜇 = Ͳ,ͻ − ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ (ɬɟɤɭɳɢɯ, ɫɪɟɞɧɢɯ, ɤɚɩɢɬɚɥɶɧɵɯ), 1/ɝɨɞ; 

      ܶ˒ ˎ = ʹͺ − ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɱ; 

    𝜔 = Ͳ,Ͳ͵ − ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɛɥɨɤɚ, 1/ɝɨɞ;  

    ܶ˅ = ͸ͳ − ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɱ. 

˄˃˓ݐ  = ͺ͹͸Ͳ − Ͳ,ͻ ∙ ʹͺ − Ͳ,Ͳ͵ ∙ ͸ͳ = ͺ͹͵ʹ,ͻ͹ ч.       
 

ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 

 ∆ ௫ܹ௫ = ݊˕ ∙ ∆ ௫ܲ௫ ∙ ˄˃˓ݐ = ͳ ∙ Ͳ,Ͳ͸ ∙ ͺ͹ʹ͵,ͻ͹ = ͷʹ͵,ͻͺ ʛʑ˕ ∙ ч,                  (4.6) 

 

ɝɞɟ  ݊˕ − ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
ɇɚɝɪɭɡɨɱɧɵɟ ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 

 ∆ܹː = ∆௉̱௡˕ ∙ ቀ ௌ˓˃˔чௌ˕ ːˑˏቁଶ ∙ ߬ = ଴,ଶ଼ଵ ∙ ቀ଻଼,଴ସ଼଴ ቁଶ ∙ ʹͻͳʹ,Ͷʹ = ͹͹ͷ,ͻͳ ʛʑ˕ ∙ ч,          (4.7) 

 

ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢ ɞɥɹ ɨɞɧɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 

 ʗ˒ˑ˕ = ଵߚ ∙ ሺ∆ ௫ܹ௫ + ∆ܹː ሻ,                                                                              (4.8) 

 

ɝɞɟ ߚଵ − ɰɟɧɚ ɡɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɫɨɝɥɚɫɧɨ Ɏɟɞɟɪɚɥɶɧɨɣ ɫɥɭɠɛɟ ɩɨ ɬɚɪɢɮɚɦ, ߚଵ = ͵,ͲͶ ˓˖˄/ˍʑ˕ ∙ ч 

 ʗ˒ˑ˕ = ͵,ͲͶ ∙ ሺͷʹ͵,ͻͺ + ͹͹ͷ,ͻͳሻ = ͵ͻͷͳ,͸͹ ˕˞˔. ˓˖˄/ˆˑˇ  

 

Ⱦɥɹ ɱɟɬɵɪɟɯ ɛɥɨɤɨɜ: 

 ʗ˒ˑ˕ଵଶଶ଴ = Ͷ ∙ ͵ͻͷͳ,͸͹ = ͳͷͺͲ͸,͸ͻ ˕˞˔. ˓˖˄/ˆˑˇ. 
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4.2.3 ȼɵɛɨɪ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ȼɇ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ 
ɛɥɨɤɚɦɢ 

 

Ɋɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 

 ܵ˓˃˔ч = ʹ ∙ ሺ௉̂ −௉̝ ː௖௢௦߮ ሻ = ʹ ∙ ሺ଺଻−଴,଺଻଴,଼ହ ሻ = ͳͷ͸,Ͳ͹ ʛʑʏ ,                                        (4.9) 

 

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ «Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ» ɜɵɛɢɪɚɸɬɫɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɐ 200000/220. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3. 

 

Ɍɚɛɥɢɰɚ 4.3 – Ⱦɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ 200000/220 ܵːˑˏ, Ɇɜɬ 
ܷː, ˍʑ ܷˍ,% ∆̱ܲ , ɤȼɬ 

∆ܲ̆ ˘, 

ɤȼɬ 
ܫ̆ ,% ܴ˕, Ɉɦ ܺ˕, Ɉɦ ˅ܷː ܷːː 

200 242 13,8 10,8 580 80 0,008 1,42 51,54 

  

Ɋɚɫɫɱɢɬɚɟɦ ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ Ĳ ɩɨ ɮɨɪɦɭɥɟ (4.4). 
 τ = ሺͲ,ͳʹͶ + Ɍ೘𝑎ೣଵ଴ర ሻଶ ∙ ˇˑˆݐ = ቀͲ,ͳʹͶ + ସହଶ଺ଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ʹͻͳʹ,Ͷʹ чˆˑˇ,      
 

ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɢ ɝɨɞɚ ɩɨ ɮɨɪɦɭɥɟ (4.5): 
˄˃˓ݐ  = ͺ͹͸Ͳ − Ͳ,ͻ ∙ ʹͺ − Ͳ,Ͳ͵ ∙ ͸ͳ = ͺ͹͵ʹ,ͻ͹ ч.       
 

ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɩɨ ɮɨɪɦɭɥɟ (4.6): 
 ∆ ௫ܹ௫ = ݊˕ ∙ ∆ ௫ܲ௫ ∙ ˄˃˓ݐ = ͳ ∙ Ͳ,Ͳͺ ∙ ͺ͹ʹ͵,ͻ͹ = ͸ͻͺ,͸Ͷ ʛʑ˕ ∙ ч,               
 

ɝɞɟ  ݊˕ − ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
ɇɚɝɪɭɡɨɱɧɵɟ ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɩɨ ɮɨɪɦɭɥɟ (4.7): 
 ∆ܹː = ∆௉̱௡˕ ∙ ቀ ௌ˓˃˔чௌ˕ ːˑˏቁଶ ∙ ߬ = ଴,ହ଼ଵ ∙ ቀଵହ଺,଴଻ଶ଴଴ ቁଶ ∙ ʹͻͳʹ,Ͷʹ = ͳͲʹͺ,͸Ͷ ʛʑ˕ ∙ ч,      
 

ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢ ɞɥɹ ɨɞɧɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɨ ɮɨɪɦɭɥɟ (4.8): 

 ʗ˒ˑ˕ = ͵,ͲͶ ∙ ሺ͸ͻͺ,͸Ͷ + ͳͲʹͺ,͸Ͷሻ = ͷʹͷͲ,ͻʹ ˕˞˔. ˓˖˄/ˆˑˇ  

 

Ⱦɥɹ ɞɜɭɯ ɛɥɨɤɨɜ: 

 ʗ˒ˑ˕ଶଶଶ଴ = ʹ ∙ ͷʹͷͲ,ͻʹ = ͳͲͷͲͳ,ͺͷ ˕˞˔. ˓˖˄/ˆˑˇ. 
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4.2.4 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

 

Ɇɨɳɧɨɫɬɶ, ɩɨɬɪɟɛɥɹɟɦɚɹ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ, ɫɨɫɬɚɜɥɹɟɬ 1% 
ɨɬ ܵʒЭʠ: 

 ܵ˔.ː. = Ͳ,Ͳͳ ∙ ௌʒЭʠ௖௢௦ఝ = Ͳ,Ͳͳ ∙ ଶ଺ସ଴,଼ହ = ͵,ͳͲͷ ʛʑ ∙ ʏ                                           (4.10) 

 

ɍɫɥɨɜɢɹ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɩɪɢ ɜɵɛɨɪɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ܵʡ˔.ː. ൒ ܵ˔.ː.  
 

ɉɨ ɤɚɬɚɥɨɝɭ ɈȺɈ «ɗɥɟɤɬɪɨɡɚɜɨɞ» ɞɥɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁ 4000/35 ɍ1. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.4. 

 

Ɍɚɛɥɢɰɚ 4.4 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ-4000/35 ɍ1  Sːˑˏ, Ɇȼ∙ ʏ 
Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ Uʑʜ Uʜʜ 

4 13,8 6 6,5 19,5 4,6 

 

Ⱦɥɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɪɢɦɟɦ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁ 400/10. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.5. 

 

Ɍɚɛɥɢɰɚ 4.5 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ-400/10  Sːˑˏ, Ɇȼ∙ ʏ 
Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ Uʑʜ Uʜʜ 

0,4 6 0,4 3,5 4,1 1,1 

 

4.2.5 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 

 

ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɧɚ Ɋɍ 220 ɤȼ: 

 ܵ∑
 

= Ͷ ∙ ሺ௉̂ −௉̝ .ː.ሻ௖௢௦ఝ ;                                                                                               (4.11) 

 ܵ∑
 

= Ͷ ∙ ሺ଺଻−଴,଺଻ሻ଴,଼ହ = ͵ͳʹ,ͳͶ ʛʑ ∙ ʏ.       
       

ɉɟɪɟɞɚɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ɞɥɹ ȼɅ 220 ɤȼ: 

 ܵ˒ˈ˓ˇ
 

= ௄˒˓∙௉˒ ˓ˈˇ௖௢௦ఝ˔ = ଵ,ଶ∙ଵଷହ଴,ଽ = ͳͻͲ,͸ ʛʑ ∙ ʏ.                                                      (4.12) 

 

ɝɞɟ ܭ˒˓ − ɞɨɫɬɚɬɨɱɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ; 

˓˒ܭ       = ͳ,ʹ. 
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ɑɢɫɥɨ ɥɢɧɢɣ 220 ɤȼ: 

 ݊ˎ = ௌ∑ௌ˒ˈ˓ˇ
 

= ଷଵଶ,ଵସ ଵଽ଴,଺ = ͳ,͸Ͷ.                                                                             (4.13) 

 

ɉɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ȼɅ 220 ɤȼ ɪɚɜɧɵɦ ݊ˎ = ͳ,͸Ͷ + ͳ = ʹ,͸Ͷ = ͵.  

ܫ˓  ˃˄ = ௌ∑௡ˎ∙√ଷ∙௎ːˑˏ 

= ଷଵଶ,ଵସ ௡ˎ∙√ଷ∙ଶଶ଴ = Ͳ,ʹ͹ ˍʏ.                                                          (4.14) 

 

Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ȼɅ 220 ɤȼ: 

ܫ˓  ˃˔ = ʡߙ ∙ 𝑖ߙ ∙ ܫ˓ ˃˄ = Ͳ,ͺ ∙ ͳ,Ͳͷ ∙ ʹ͹͵ = ʹʹͻ,͵͸ Ⱥ,                                        (4.15) 

    

ɝɞɟ ߙʡ = Ͳ,ͺ − ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɥɢɧɢɢ; 

𝑖ߙ       = ͳ,Ͳͷ − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɧɚɝɪɭɡɤɢ ɩɨ ɝɨɞɚɦ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɥɢɧɢɢ. 

ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱɟɬɧɨɝɨ ɬɨɤɚ ɜɵɛɪɚɧ ɩɪɨɜɨɞ Ⱥɋ – 240/32. Ⱦɨɩɭɫɬɢɦɵɣ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ ̌ܫ ˑ˒ = ͸Ͳͷ ʏ. 

ɉɪɨɜɟɪɤɚ ɩɨ ɧɚɝɪɟɜɭ: 

ܫ˒  .˃˅ = ௌ∑ሺ௡ˎ−ଵሻ∙√ଷ∙௎ːˑˏ 

= ଷଵଶ,ଵସ ଶ∙√ଷ∙ଶଶ଴ = Ͳ,Ͷͳ ˍʏ.                                                   (4.16)      

ܫ̌  ˑ˒ > ܫ˒ .˃˅, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɢɪɚɟɦɵɣ ɩɪɨɜɨɞ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ 
ɧɚɝɪɟɜɚ. ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.6. 

 

Ɍɚɛɥɢɰɚ 4.6 – ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ Ⱥɋ-240/32 

ɑɢɫɥɨ ɩɪɨɜɨɞɨɜ ɜ ɮɚɡɟ ܴ଴, Ɉɦ/ɤɦ ܺ଴, Ɉɦ/ɤɦ 

1 0,118 0,435 

 

 4.2.6 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 
ɪɚɫɱёɬɚ 

 

Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 4.17: 

 ʙଵ = ʙʟʢ + ʙʡ + ʙʡʠʜ                                                                                  (4.17) 

 

ɝɞɟ ʙʟʢ − ɪɚɫɱɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɜɵɤɥɸɱɚɬɟɥɹ. 
      ʙʟʢଶଶ଴ = ͷͲ ͲͲͲ ɬɵɫ.ɪɭɛ. ; 
      ʙʡ − ɪɚɫɱɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɛɥɨɱɧɨɝɨ ɬɪɟɯɜɚɡɧɨɝɨ ɞɜɭɯɨɛɦɨɬɨɱɧɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɞɢɧɨɱɧɨɝɨ (ɭɤɪɭɩɧɟɧɧɨɝɨ) ɛɥɨɤɚ. 
      ʙʡଶଶ଴ = Ͷͺ ͲͲͲ ɬɵɫ.ɪɭɛ. (ɌȾɐ-80000/220); 
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      ʙʡଶଶ଴ = ͳʹͲ ͲͲͲ ɬɵɫ.ɪɭɛ. (ɌȾɐ-200000/220); 

      ʙʡʠʜ − ɪɚɫɱɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɛɥɨɱɧɨɝɨ ɬɪɟɯɮɚɡɧɨɝɨ ɞɜɭɯɨɛɦɨɬɨɱɧɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɨɞɢɧɨɱɧɨɝɨ (ɭɤɪɭɩɧɟɧɧɨɝɨ) ɛɥɨɤɚ. 
      ʙʡʠʜଶଶ଴ = ʹ Ͷ͹͵ ɬɵɫ.ɪɭɛ. (ɌɋɁ-4000/35). 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɨɞɢɧɨɱɧɵɯ ɛɥɨɤɨɜ: 

 ʙଵଶଶ଴ = ሺͻ ∙ ͷͲ ͲͲͲ + Ͷ ∙ Ͷͺ ͲͲͲ + ͵ ∙ ʹ Ͷ͹͵ሻ = ͸Ͷͷ ͺͳͻ ɬɵɫ.ɪɭɛ. 
 

Ⱦɥɹ ɭɤɪɭɩɧɟɧɧɨɝɨ ɛɥɨɤɚ: 

 ʙଶଶଶ଴ = ሺ͹ ∙ ͷͲ ͲͲͲ + ʹ ∙ ͳʹͲ ͲͲͲ + ʹ ∙ ʹ Ͷ͹͵ሻ = ͸Ͳͻ ͳͶ͸ ɬɵɫ.ɪɭɛ. 
 

ɋɭɦɦɚɪɧɵɟ ɝɨɞɨɜɵɟ ɢɡɞɟɪɠɤɢ ɩɨ ɜɚɪɢɚɧɬɚɦ ɫɨɫɬɚɜɹɬ: 

Ɉɞɢɧɨɱɧɵɟ ɛɥɨɤɢ: 

 ʗଵ = Ͳ,Ͳͻ ∙ ʙଵ + ʗ˒ˑ˕ଵଶଶ଴ ;                                                                                 (4.18) 

 ʗଵ = Ͳ,Ͳͻ ∙ ͸Ͷͷ ͺͳͻ + ͳͷ ͺͲ͸,͸ͻ = ʹͻ Ͳ͹͹ ɬɵɫ.ɪɭɛ/ɝɨɞ 

 

ɍɤɪɭɩɧɟɧɧɵɟ ɛɥɨɤɢ: 

 ʗଶ = Ͳ,Ͳͻ ∙ ʙଶ + ʗ˒ˑ˕ଶଶଶ଴ ;                                                                                 (4.19) 

 ʗଶ = Ͳ,Ͳͻ ∙ ͸Ͳͻ ͳͶ͸ + ͳͲ ͷͲͳ,ͺͷ = ʹ͹ Ͷʹʹ ɬɵɫ.ɪɭɛ/ɝɨɞ. 

 

ɉɪɢɜɟɞёɧɧɵɟ ɡɚɬɪɚɬɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ʖ𝑖 = ʔː ∙ ʙ𝑖 + ʗ𝑖,                                                                                          (4.20) 

 

ɝɞɟ ʔː − ɧɨɪɦɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ. 
 ʖଵ = Ͳ,ͳͷ ∙ ͸Ͷͷ ͺͳͻ + ʹͻ Ͳ͹͹ = ͳʹͷ ͻͷͲ ɬɵɫ.ɪɭɛ/ɝɨɞ, 

 ʖଶ = Ͳ,ͳͷ ∙ ͸Ͳͻ ͳͶ͸ + ʹ͹ Ͷʹʹ = ͳͳͺ ͹ͻ͵ ɬɵɫ.ɪɭɛ/ɝɨɞ. 
 

Ƚɥɚɜɧɚɹ ɫɯɟɦɚ ɜɵɛɢɪɚɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 
ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɜɚɪɢɚɧɬɨɜ ɫ ɭɱɟɬɨɦ ɪɟɠɢɦɨɜ ɢ ɧɚɞɟɠɧɨɫɬɢ ɪɚɛɨɬɵ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 

ȼɜɢɞɭ ɧɟɡɧɚɱɢɬɟɥɶɧɨɣ ɮɢɧɚɧɫɨɜɨɣ ɪɚɡɧɢɰɵ ɦɟɠɞɭ ɜɚɪɢɚɧɬɚɦɢ (ɦɟɧɟɟ 5%) 
ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɹɜɥɹɸɬɫɹ ɮɚɤɬɨɪɵ ɧɚɞɟɠɧɨɫɬɢ ɷɥɟɦɟɧɬɨɜ ɛɥɨɤɚ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ, ɜ ɤɚɱɟɫɬɜɟ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɩɪɢɧɢɦɚɟɬɫɹ ɫɯɟɦɚ ɫ 
ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ. 
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4.3 ȼɵɛɨɪ ɫɯɟɦɵ Ɋɍ ȼɇ 

 

ȼɵɛɨɪ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɢ 
ɨɬɜɟɬɫɬɜɟɧɧɵɦ ɷɬɚɩɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. Ɉɬ ɜɵɛɪɚɧɧɨɣ ɫɯɟɦɵ 
ɡɚɜɢɫɢɬ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ, ɷɤɨɧɨɦɢɱɧɨɫɬɶ, ɨɩɟɪɚɬɢɜɧɚɹ 
ɝɢɛɤɨɫɬɶ (ɩɪɢɫɩɨɫɨɛɥɹɟɦɨɫɬɶ ɤ ɢɡɦɟɧɹɸɳɢɦɫɹ ɭɫɥɨɜɢɹɦ ɪɚɛɨɬɵ) ɢ ɭɞɨɛɫɬɜɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɫɲɢɪɟɧɢɹ. 

ɋɨɝɥɚɫɧɨ ɋɈ ȿɗɋ «ɋɢɫɬɟɦɵ ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ, ɷɥɟɤɬɪɢɱɟɫɤɢɟ Ɋɍ 35-750 

ɤȼ. Ɍɢɩɨɜɵɟ ɪɟɲɟɧɢɹ» ɨɫɧɨɜɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɫɯɟɦɚɦ Ɋɍ 
ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɨɛɟɫɩɟɱɟɧɢɢ ɤɚɱɟɫɬɜɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɉɋ:  

- ɧɚɞɟɠɧɨɫɬɶ 

- ɷɤɨɧɨɦɢɱɧɨɫɬɶ 

- ɧɚɝɥɹɞɧɨɫɬɶ ɢ ɩɪɨɫɬɨɬɚ 

- ɜɨɡɦɨɠɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ 

- ɜɵɩɨɥɧɟɧɢɟ ɪɟɦɨɧɬɨɜ ɢ ɪɚɫɲɢɪɟɧɢɹ 

Ɉɛɨɛɳɟɧɧɵɦ ɤɪɢɬɟɪɢɟɦ ɩɪɢ ɜɵɛɨɪɟ ɫɯɟɦɵ Ɋɍ ɩɪɢ ɪɚɜɧɨɦ ɨɛɟɫɩɟɱɟɧɢɢ 
ɤɚɱɟɫɬɜɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɉɋ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɭɦ ɡɚɬɪɚɬ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɸ Ɋɍ ɢ ɩɨɞɫɬɚɧɰɢɢ ɜ ɰɟɥɨɦ. 

ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ Ɋɍ-220 ɤȼ – 7: 

- 3 ȼɅ 220 ɤȼ; 

- 4 ɛɥɨɤɚ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɚɧɞɚɪɬɨɦ: «Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɬɢɩɨɜɵɯ 

ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɨɞɫɬɚɧɰɢɣ 
35-750 ɤȼ», ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɦɟɧɹɟɦ ɫɯɟɦɭ ɈɊɍ ɫ ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ ɫɢɫɬɟɦɚɦɢ 
ɲɢɧ ɢ ɨɛɯɨɞɧɨɣ. ȼ ɨɛɳɟɦ ɜɢɞɟ ɫɯɟɦɚ ɩɪɟɞɨɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.3. 

 

 
Ɋɢɫɭɧɨɤ 4.3 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ɋɍ-220 ɤȼ 

 

4.4 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ  
 

Ɉɩɪɟɞɟɥɢɦ ɢɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ 
ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ. 

ɋɢɧɯɪɨɧɧɵɣ ɝɟɧɟɪɚɬɨɪ: 

 𝑥ʒ = 𝑥ௗ′′ ∙ ௎ːˑˏమௌːˑˏ = Ͳ,ʹ ∙ ଵଷ,଼మ଻଼,଼ = Ͳ,Ͷͺ͵ ʝˏ.                                                        (4.21) 
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Ɂɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɣ ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ: 

ʒܧ  = ′′∗ܧ ∙ ܷ˄ = ͳ ∙ ʹ͵Ͳ = ʹ͵Ͳ ˍʑ.                                                           (4.22) 

 

ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 

 𝑥ʡ = ௎ʙ%∙௎ːˑˏమଵ଴଴∙ௌːˑˏ = ଵ଴,଼ହ∙ଶସଶమଵ଴଴∙଼଴ = ͹ͻ,Ͷʹ͹ ʝˏ.                                                 (4.23)  

 

ɋɢɫɬɟɦɚ: 

 𝑥ʠ = ௎ːˑˏమௌˍˊ = ଶଷ଴మଵହ଴ = ͵ͷʹ,͹ ʝˏ.                                                                  (4.24) 

 

Ʌɢɧɢɢ ɫɜɹɡɢ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ: 

 𝑥ʚ = ௫బ,˖ˇ∙௟௡ = ଴,ସଷହ∙଼ଷଷ = ͳʹ,Ͳ͵ͷ ʝˏ.                                                         (4.25) 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ: 

 ݇ʡ = ௎ʑʜ௎ʜʜ = ଶସଶଵଷ,଼ = ͳ͹,ͷ͵͸.                                                                       (4.26) 

 

Ɉɩɪɟɞɟɥɢɦ ɚɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ 
ɰɟɩɢ. 

ʒݎ  = ௫ʒହ଴ = Ͳ,Ͳͳ ʝˏ;                                                                                   (4.24) 

ʠݎ  = ௫ʠହ଴ = ͹,Ͳͷ͵ ʝˏ;                                                                                 (4.25) 

ʚݎ  = ௥బ,˖ˇ∙௟௡ = ଴,ଵଵ଼∙଼ଷଷ = ͵,ʹ͸ ʝˏ;                                                              (4.26) 

ʡݎ  = ∆௉ೖଶ ∙ ௌ˄ௌːˑˏమ = ଷ,ଶଶ ∙ ଵ଴଴଼଴ = Ͳ,Ͳ͵ ʝˏ;                                                        (4.30) 

ʡݎ  = ∆௉ೖଶ ∙ ௎మ˄ௌːˑˏమ = ଷ,ଶଶ ∙ ଶଷ଴଼଴ = ͳ͵,ʹ͵ ʝˏ;                                                      (4.31) 

 ܶ˃ ˆ = ௫ˆ𝜔∙௥̂ = ଴,ସ଼ଷ ଷଵସ∙଴,଴ଵ = Ͳ,Ͳ͸ ˔.                                                                   (4.32) 
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4.5 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ 
Ɋɍ ȼɇ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ «RASTR WIN 3» 

 

ɇɚ ɪɢɫɭɧɤɚɯ 4.4, 4.5, 4.6 ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢɡ ɬɚɛɥɢɰ 
ɩɪɨɝɪɚɦɦɵ «RastrWin3», ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɫɱɟɬɚ. ɇɚ ɪɢɫɭɧɤɟ 4.7 ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɫɯɟɦɚ ɞɥɹ ɪɚɫɱɟɬɚ.  

 

 
Ɋɢɫɭɧɨɤ 4.4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ 

 

 
Ɋɢɫɭɧɨɤ 4.5 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ 

 

Ɋɢɫɭɧɨɤ 4.6 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 
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Ɋɢɫɭɧɨɤ 4.7 – Ɋɚɫɱёɬɧɚɹ ɫɯɟɦɚ ɫ ɬɨɱɤɨɣ ɄɁ 

 

4.6 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ 
ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ «RASTR WIN 3» 

 

Ɍɨɱɤɢ ɪɚɫɱёɬɚ ɄɁ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 4.8. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 4.9, 4.10, 4.11 ɢ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.7. 

 

 
Ɋɢɫɭɧɨɤ 4.8 – Ɋɚɫɱёɬɧɚɹ ɫɯɟɦɚ ɫ ɬɨɱɤɨɣ ɄɁ 
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Ɋɢɫɭɧɨɤ 4.9 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɬɪёɯɮɚɡɧɨɝɨ ɄɁ 

 

 
Ɋɢɫɭɧɨɤ 4.10 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ 

 

 
Ɋɢɫɭɧɨɤ 4.11 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɬɪёɯɮɚɡɧɨɝɨ ɄɁ 

 

Ɍɚɛɥɢɰɚ 4.7 – Ɇɟɫɬɨ ɄɁ ɢ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɜ ɬɨɱɤɚɯ 

Ɍɢɩ ɄɁ ɉ1 ˒ܫ .଴ 𝑖௬ 

1ɮ 2 4,86 12,38 

3ɮ 2 3,23 8,23 

3ɮ 3 37,03 94,3 

 

4.7 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱёɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥёɧɧɨɝɨ ɪɟɠɢɦɚ 

 

ɉɪɢ ɜɵɛɨɪɟ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ 
ɬɪɟɛɨɜɚɧɢɹ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ. 

Ⱦɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɝɟɧɟɪɚɬɨɪɨɜ ɧɚɢɛɨɥɶɲɢɣ ɪɚɫɱёɬɧɵɣ ɬɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɪɢ ɪɚɛɨɬɟ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɫɧɢɠɟɧɧɨɦ ɧɚ 5% ɧɚɩɪɹɠɟɧɢɢ: 

ܫ̂  .˓˃˄ ௠௔௫ = ͳ,Ͳͷ ∙ ܫ̂ .ːˑˏ = ͳ,Ͳͷ ∙ ௌˆ.ːˑˏ√ଷ∙௎ˆ.ːˑˏ,                                                (4.33) 

ܫ̂  .˓˃˄ ௠௔௫ = ͳ,Ͳͷ ∙ ଻଼,଼√ଷ∙ଵଷ,଼ = ͵Ͷ͸ͳ ʏ.  
 

Ɋɚɫɱёɬɧɵɣ ɬɨɤ ɜ ɩɪɢɫɨɟɞɢɧɟɧɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 

ܫ˓  ˃˄ ௠௔௫ = ͳ,Ͳͷ ∙ ௌˆ.ːˑˏ√ଷ∙௎ˆ.ːˑˏ∙௄ʡ,                                                                      (4.34) 

ܫ˓  ˃˄ ௠௔௫ = ͳ,Ͳͷ ∙ ଻଼,଼√ଷ∙ଵଷ,଼∙మరమభయ,ఴ = ͳͻ͹ ʏ.  
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ɉɪɢɫɨɟɞɢɧɟɧɢɟ ɥɢɧɢɣ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 220 ɤȼ: 

ʚଵ−ʚଷ ˓˃˄ ௠௔௫ܫ  = ௌ˓˃˄ ೘𝑎ೣ√ଷ∙௎ːˑˏ∙௡ʚ = ௌʒభ−ʒర−ௌ˔ː√ଷ∙௎ˆ.ːˑˏ∙௡ʚ,                                                  (4.35) 

ʚଵ−ʚଷ ˓˃˄ ௠௔௫ܫ  = ଶଶଶ,ଵ଺√ଷ∙ଶଶ଴∙ଷ = ͳͻͶ ʏ.  
 

Ɋɚɫɱёɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥёɧɧɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɣ 
ɢɡ ɥɢɧɢɢ ɫɜɹɡɢ: 

ˉʚଵ−ʚଷ ˓˃˄ ˖˕яܫ  = ௌʒభ−ʒర−ௌ˔ː√ଷ∙௎ːˑˏ∙ሺ௡ʚ−ଵሻ,                                                                 (4.36) 

ˉʚଵ−ʚଷ ˓˃˄ ˖˕яܫ  = ଶଶଶ,ଵ଺√ଷ∙ଶଶ଴∙ሺଷ−ଵሻ = ʹͻʹ ʏ.  
 

4.8 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɈɊɍ 220 ɤȼ 

 

ȼɵɛɪɚɧ ɷɥɟɝɚɡɨɜɵɣ ɛɚɤɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-220. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ 
«ɗɧɟɪɝɨɦɚɲ-ɍɪɚɥɷɥɟɤɬɪɨɬɹɠɦɚɲ». ɉɪɨɜɟɪɤɚ ɜɵɤɥɸɱɚɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɬɚɛɥɢɰɟ 4.8. 

 

Ɍɚɛɥɢɰɚ 4.8 – ɉɪɨɜɟɪɤɚ ɜɵɤɥɸɱɚɬɟɥɹ ȼɗȻ-220 

ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ܷːˑˏ ൒ ˔ܷˈ˕ˋ ːˑˏ ˔ܷˈ˕ˋ ːˑˏ = ʹʹͲ ˍʑ ܷːˑˏ = ʹʹͲ ˍʑ ːܫ ˑˏ ൒ ܫ˓ ˃˄ ௠௔௫ ˓ܫ ˃˄ ௠௔௫ = ʹͻʹ Ⱥ ːܫ ˑˏ = ͵ͳͷͲ ʏ ˑܫ ˕ˍˎ.ːˑˏ ൒ ܫ˒ .଴ ˒ܫ .଴=4,86 ɤȺ ˑܫ ˕ˍˎ.ːˑˏ = ͷͲ ˍʏ 𝑖˒˓.˔ˍ˅ ൒ 𝑖௬ 𝑖௬ =12,38 ɤȺ 𝑖˒˓.˔ˍ˅ = ͳʹͷ ˍʏ ܤˍ.˓˃˔ч ൑ ∙ч= 0,94 ɤȺ2˔˃˓.ˍܤ ˏːˑ.ˍܤ ˏːˑ.ˍܤ ˔ = ͹ͷͲͲ ɤȺ2∙ ˔ 

 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɜɢɞɢɦɨɝɨ ɪɚɡɪɵɜɚ ɜ ɰɟɩɹɯ Ɋɍ ɛɵɥ ɜɵɛɪɚɧ ɪɚɡɴɟɞɢɧɢɬɟɥɶ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨ-ɩɨɜɨɪɨɬɧɨɝɨ ɬɢɩɚ ɊȽ-220/1000 (ɬɚɛɥɢɰɚ 4.9), ɚ ɬɚɤ ɠɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ (ɬɚɛɥɢɰɚ 4.10), ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ (ɬɚɛɥɢɰɚ 4.11), 

ɚɧɚɥɢɡɚɬɨɪ ɢ ɫɢɧɯɪɨɧɢɡɚɬɨɪ (ɬɚɛɥɢɰɚ 4.12).  

 

Ɍɚɛɥɢɰɚ 4.9 – ɉɚɪɚɦɟɬɪɵ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɊȽ-220/1000 

ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ܷːˑˏ ൒ ˔ܷˈ˕ˋ ːˑˏ ˔ܷˈ˕ˋ ːˑˏ = ʹʹͲ ˍʑ ܷːˑˏ = ʹʹͲ ˍʑ ːܫ ˑˏ ൒ ܫ˓ ˃˄ ௠௔௫ ˓ܫ ˃˄ ௠௔௫ = ʹͻʹ Ⱥ ːܫ ˑˏ = ͳͲͲͲ ʏ 𝑖˒˓.˔ˍ˅ ൒ 𝑖௬ 𝑖௬ =12,38 ɤȺ 𝑖˒˓.˔ˍ˅ = ͺͲ ˍʏ ܤˍ.˓˃˔ч ൑ ∙ч= 0,94 ɤȺ2˔˃˓.ˍܤ ˏːˑ.ˍܤ ˏːˑ.ˍܤ ˔ = ʹͻͺͲ ɤȺ2∙ ˔ 
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Ɍɚɛɥɢɰɚ 4.10 – ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɌɗɈ-220 

ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ܷːˑˏ ൒ ˔ܷˈ˕ˋ ːˑˏ ˔ܷˈ˕ˋ ːˑˏ = ʹʹͲ ˍʑ ܷːˑˏ = ʹʹͲ ˍʑ ːܫ ˑˏ ൒ ܫ˓ ˃˄ ௠௔௫ ˓ܫ ˃˄ ௠௔௫ = ʹͻʹ Ⱥ ːܫ ˑˏ = ͸ͲͲ ʏ ܵଶ ൑ ܵଶ ːˑˏ ܵଶ= 0,2 ʑ ∙ ʏ ܵଶ ːˑˏ = ͷ ʑ ∙ ʏ 

 

Ɍɚɛɥɢɰɚ 4.11 – ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɌɇɗɈ-220 

ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ܷːˑˏ ൒ ˔ܷˈ˕ˋ ːˑˏ ˔ܷˈ˕ˋ ːˑˏ = ʹʹͲ ˍʑ ܷːˑˏ = ʹʹͲ ˍʑ ܵଶ ൑ ܵଶ ːˑˏ ܵଶ= 0,2 ʑ ∙ ʏ ܵଶ ːˑˏ = ͷ ʑ ∙ ʏ 

 

Ɍɚɛɥɢɰɚ 4.12 – ɉɚɪɚɦɟɬɪɵ ɚɧɚɥɢɡɚɬɨɪɚ ɫɟɬɢ ɢ ɫɢɧɯɪɨɧɢɡɚɬɨɪɚ  
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɩɪɢɛɨɪɚ 
Ɍɢɩ ɩɪɢɛɨɪɚ 

ɂɧɬɟɪɮɟɣɫ 
ɩɪɢɛɨɪɚ 

Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ N, ȼ·Ⱥ 

Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ-1 Ethernet M-bus 0,5 0,2 

ɋɢɧɯɪɨɧɢɡɚɬɨɪ Ⱥɋ-Ɇ3 Ethernet M-bus 0,5 35 

 

ɋɨɝɥɚɫɧɨ ɉɍɗ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɡɚɳɢɳɚɸɬɫɹ ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ 
ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. ȼɵɛɪɚɧ Ɉɉɇɩ-220/680/176 ɮɢɪɦɵ ɁȺɈ «ɉɨɥɢɦɟɪɚɩɩɚɪɚɬ». 
 

4.9 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ 

 

ȼɵɛɢɪɚɟɦ ɞɥɹ ɝɟɧɟɪɚɬɨɪɨɜ, ɩɪɢɫɨɟɞɢɧёɧɧɵɯ ɤ Ɋɍ ȼɇ ɝɟɧɟɪɚɬɨɪɧɵɣ 
ɤɨɦɩɥɟɤɫ ɄȺȽ-20, ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ», ɤɨɬɨɪɵɣ ɫɨɫɬɨɢɬ ɢɡ 
ɷɥɟɝɚɡɨɜɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɬɢɩɚ ȼȽȽ-20, ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ, ɡɚɡɟɦɥɢɬɟɥɟɣ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ. Ⱦɥɹ ɡɚɳɢɬɵ ɤɨɦɩɥɟɤɫɚ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ 
ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɭɫɬɚɧɨɜɤɚ Ɉɉɇ. ɉɚɪɚɦɟɬɪɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.13. 

 

Ɍɚɛɥɢɰɚ 4.13 – ɉɚɪɚɦɟɬɪɵ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 
ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ܷːˑˏ ൒ ˔ܷˈ˕ˋ ːˑˏ ˔ܷˈ˕ˋ ːˑˏ = ʹʹͲ ˍʑ ܷːˑˏ = ʹʹͲ ˍʑ ȼ ɫɨɫɬɚɜ ɜɵɛɪɚɧɧɨɝɨ 

ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ ɜɯɨɞɢɬ 

ɪɚɡɴɟɞɢɧɢɬɟɥɶ. 
ɉɚɪɚɦɟɬɪɵ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

ɫɨɝɥɚɫɨɜɚɧɵ ɫ 
ɩɚɪɚɦɟɬɪɚɦɢ 

ɜɵɤɥɸɱɚɬɟɥɹ ɡɚɜɨɞɨɦ 
ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 

ːܫ ˑˏ ൒ ܫ˓ ˃˄ ௠௔௫ ˓ܫ ˃˄ ௠௔௫ = ͵Ͷ͸ͳ Ⱥ ːܫ ˑˏ = ͺͲͲͲ ʏ ˑܫ ˕ˍˎ.ːˑˏ ൒ ܫ˒ .଴ ˒ܫ .଴=37,03 ɤȺ ˑܫ ˕ˍˎ.ːˑˏ = ͻͲ ˍʏ 𝑖˒˓.˔ˍ˅ ൒ 𝑖௬ 𝑖௬ =94,3 ɤȺ 𝑖˒˓.˔ˍ˅ = ʹ͵Ͳ ˍʏ ܤˍ.˓˃˔ч ൑ ∙ч= 0,94 ɤȺ2˔˃˓.ˍܤ ˏːˑ.ˍܤ ˔ 
ˏːˑ.ˍܤ = ʹͷͲͲ 

ɤȺ2∙ ˔ 

 
%ːߚ = 𝑖௔√ʹܫ௡଴= ͳ,Ͳͺ ˍʏ 

%ːߚ = ͻͲ ˍʏ 

 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɟɟ ɤɨɦɩɚɤɬɧɨɫɬɢ, ɱɬɨ 
ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɡɚɬɪɚɬ ɧɚ ɢɧɮɪɚɫɬɪɭɤɬɭɪɭ. ȼɵɫɨɤɚɹ ɫɤɨɪɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɢ 
ɜɜɨɞɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ. 
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5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 

 

ɋɢɥɨɜɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɩɨɞɫɬɚɧɰɢɣ ɢ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɳɢɳɟɧɨ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ 
ɧɚɪɭɲɟɧɢɣ ɧɨɪɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ, 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɢɥɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹɦɢ ɢ ɨɫɧɚɳɟɧɨ 
ɭɫɬɪɨɣɫɬɜɚɦɢ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɭɫɬɪɨɣɫɬɜɚɦɢ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ 
ɚɜɬɨɦɚɬɢɤɢ ɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

Ɋɚɫɫɦɨɬɪɢɦ ɡɚɳɢɬɵ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ Ƚɗɋ: ɝɟɧɟɪɚɬɨɪɨɜ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ Ʌɗɉ. 

 

5.1 Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ɉɚɪɚɦɟɬɪɵ ɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.1. ɉɚɪɚɦɟɬɪɵ ɫɢɥɨɜɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɬɚɛɥɢɰɟ 5.2. 

 

Ɍɚɛɥɢɰɚ 5.1 -ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

Ɍɢɩ ɋȼ 640/170-24 

Ɇɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 
ɩɨɥɧɚɹ, Ɇȼ⋅Ⱥ 79 

ɚɤɬɢɜɧɚɹ, Ɇȼɬ 67 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 13,8 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cos φ 0,85 

ɑɚɫɬɨɬɚ, Ƚɰ 50 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ 250 

ɑɢɫɥɨ ɮɚɡ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ (ɤɨɥɢɱɟɫɬɜɨ 
ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɟɬɜɟɣ) 1 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, ɤȺ 3,3 

Ɍɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, ɤȺ 1,26 

ɂɧɞɭɤɬɢɜɧɨɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ 
ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ (ɨ.ɟ.) 

ɫɢɧɯɪɨɧɧɨɟ Xd 1,06 

ɩɟɪɟɯɨɞɧɨɟ X'd 0,26 

ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ 
X"d 

0,2 

ɂɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɏ2 

0,25 

ȿɦɤɨɫɬɶ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɦɤɎ 0,57 

 

 

 

 

 

 

 



50 

 

Ɍɚɛɥɢɰɚ 5.2 – ɉɚɪɚɦɟɬɪɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

Ɍɢɩ ɌȾɐ-80000/220/13,8 

Ɇɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ, Ɇȼ⋅Ⱥ 80 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 242 

ɇɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 11 

Ƚɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɣ Yɧ/Δ 

           

 5.2 Ɋɚɫɱёɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ 

 

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

ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ:  
 ːܫ ˆሺଵሻ = ௉ː ˑˏ/஼௢௦𝜑√ଷ∙௎ːˑˏ = ଺଻/଴,଼ହ√ଷ∙ଵଷ,଼ = ͵,ʹͻ͹ ˍʏ;                                                          (5.1)       

 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ 
ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ:  

 ːܫ ˆሺଶሻ = ூː ˆሺభሻ∙௄˔˘௄˕˕ = ଷଶଽ଻∙ଵସ଴଴଴/ହ = Ͷ,ͳʹͳ ʏ;                                                                  (5.2)         

 

ɇɚ ɜɵɫɲɟɦ ɧɚɩɪɹɠɟɧɢɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ:  
ܫ˅  ːሺଵሻ = ଺଻/଴,଼ହ√ଷ∙ଶଶ଴ = Ͳ,ʹͲ͸ ʏ;                        

 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ:  

ܫ˅  ːሺଶሻ = ூ˅ ːሺభሻ∙௄˔˘௄˕˕ = ଶ଴଺∙√ଷଷ଴଴/ହ = ͷ,ͻͶ͸ ʏ; (5.3) 

 

5.3 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ ɫɨɝɥɚɫɧɨ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɧɢɦɚɟɦ ɤ 
ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 

 

Ɂɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ɋȼ 640/170-24: 

 

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

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

ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɫɛɪɨɫɚɯ ɧɚɝɪɭɡɤɢ); 
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Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɝɟɧɟɪɚɬɨɪɚ; 

Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ; 
Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɯɨɞɚ ɫ ɩɨɬɟɪɟɣ ɜɨɡɛɭɠɞɟɧɢɹ; 
Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɨɣ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 

Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 
ɮɨɪɫɢɪɨɜɤɢ; 

Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 

Ɂɚɳɢɬɚ ɨɬ ɞɥɢɬɟɥɶɧɨɣ ɮɨɪɫɢɪɨɜɤɢ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɨɞɧɨɣ ɬɨɱɤɟ; 
ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ. 
 

Ɂɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-80000/220: 

 

ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɦɟɠɞɭɮɚɡɧɵɯ 
ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɩɨɜɪɟɠɞɟɧɢɣ ɧɚ ɜɵɜɨɞɚɯ ɨɛɦɨɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ)); 

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

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

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

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

Ɂɚɳɢɬɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 220ɤȼ: 
 

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

Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
Ɍɪɟɯɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ); 
ɋɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

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

220ɤȼ). 
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Ɂɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ: 
 

Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ; 
Ƚɚɡɨɜɚɹ ɡɚɳɢɬɚ; 
ɆɌɁ ɧɚ ɫɬɨɪɨɧɟ 13,8 ɤȼ; 
ɆɌɁ ɧɚ ɫɬɨɪɨɧɟ 6 ɤȼ; 
Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ; 
Ɂɚɳɢɬɚ ɭɫɬɪɨɣɫɬɜ Ɋɉɇ; 
 

5.4 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱɟɬ ɢɯ ɭɫɬɚɜɨɤ 

  

5.4.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (I∆G) 

 

ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 
ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣሺܫʠʟ < Ͳ,ʹ ∙  ʜሻɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯܫ
ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 

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

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: ܫʜʝʛ = ͵͵ʹͺ ʏ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ:𝜂ʡʡ = ͶͲͲͲ/ͷ ʏ. 
1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 

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

ʜʐሺʜሻܫ  = ʙʝʓʜ ∙ 𝑖݂ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙  ʜ,                                                                 (5.4)ܫ

 

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

ʜʐሺʜሻܫ  = Ͳ,Ͳͷ ∙ ͵͵ʹͺ = ͳ͸͸,Ͷ Ⱥ.                                                                      
 

ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 

ʠʟ.଴ܫ  ൒ ʜܭ ∙ ʜʐሺʜʜሻܫ = ʹ ∙ Ͳ,Ͳͷ ∙ ʜܫ = Ͳ,ͳ ∙  ʜ,                                                   (5.5)ܫ

 

ɝɞɟ ܭʜ = ʹ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: ܫʠʟ.ʝ = Ͳ,ͳͷ ∙ ʜܫ = Ͷͻͻ,ʹ. 
 

2) Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ܭʡ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ 
ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ ɧɚɝɪɭɡɤɢ. ȼɟɥɢɱɢɧɚ ܭʡ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɧɟɛɚɥɚɧɫɚ, ɜɵɡɜɚɧɧɵɯ ɩɨɝɪɟɲɧɨɫɬɹɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɩɪɢ ɫɤɜɨɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ. 
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Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 
ɡɚɦɵɤɚɧɢɢ ɪɚɜɟɧ:   

ʜʐሺʙʖሻܫ  = ʙʏʞ ∙ 𝑖݂ ∙ ʙʝʓʜ ∙  ʛʏʙʠ,                                                                       (5.6)ܫ

 

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

ɨɞɧɨɬɢɩɧɵɯ ɌɌ, 1,0 ɞɥɹ ɪɚɡɧɵɯ ɌɌ); 
 ʛʏʙʠ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯܫ     

ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ; 

ʛʏʙʠܫ  = ா′̂′௫೏′′ ∙  ʜ.                                                                                                     (5.7)ܫ

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɪɚɜɟɧ ɩɨ (5.7): 

ʜʐሺʙʖሻܫ   = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ଵ,ଵଷ଴,ଶ ∙ ͵͵ʹͺ = ͳͺͺͲ,͵ʹ ʏ.                                    
 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 

ʡܭ  >  ூʜʐሺʙʖሻ∙௄ʜூʡ ,                                                                                                (5.8) 

 

ʡܭ  > ଵ଼଼଴,ଷଶ∙ଶଵ଼଼଴ଷ,ଶ = Ͳ,ʹ, 
 

ʡܭ  > Ͳ,ʹ,  
 

ɝɞɟ ܭʜ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ;  
ʡܫ) ʡ - ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚܫ        .ʛʏʙʠሻܫ=

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܭʡ = Ͳ,͵. 
 

3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 
ɬɨɪɦɨɠɟɧɢɹ): 

 

ʜʡܫ  = ூ∗ʠʟʙʡ = ଴,ଵ଺଴,ଷ = Ͳ,ͷ͵.                                                                                    (5.9) 

 

4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
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ܤ  ൒ ூ∗ʠʟʙʡ = ଴,ଵ଺଴,ଷ = Ͳ,ͷ͵.                                                                                  (5.10) 

 

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

 

 5)  Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɩɪɢ ɛɨɥɶɲɢɯ ɬɨɤɚɯ ɤɨɪɨɬɤɨɝɨ 
ɡɚɦɵɤɚɧɢɹ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɫ ɬɨɤɨɦ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ܫˑ˕˔ = ʹ … 12ܫʜ. 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: ܫɨɬɫ = 5ܫʜ  

 

ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ. 

 
Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 

ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 

 

Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ 
ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɢ ɧɚ ɩɭɫɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɚ. 

 

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

 

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

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

ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ U0 ɢ ɡɚɳɢɳɚɟɬ 85-95% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ 
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ɫɬɨɪɨɧɵ ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ; U0 ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 3U0 Ɍɇ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɨɜ ɝɟɧɟɪɚɬɨɪɚ, ɢɡɦɟɪɹɟɦɨɟ 
ɨɛɦɨɬɤɨɣ «ɪɚɡɨɦɤɧɭɬɵɣ ɬɪɟɭɝɨɥɶɧɢɤ». 

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

Ɋɚɫɱɟɬ ܷʝ Эʚ.ʠʡ. ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ 
Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ. 

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

 
Ɋɢɫɭɧɨɤ 5.2 - ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 

ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

 ʠʒ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ʠʡ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ʠʧ – ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ; ʠʑʡ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɫɨ ɫɬɨɪɨɧɵ ɬɪɚɫɧɮɨɪɦɚɬɨɪɚ; ʠʑʒ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɫɨ ɫɬɨɪɨɧɵ ɝɟɧɟɪɚɬɨɪɚ. 
 

ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
Σܥ  = ʡܥ + ʠʒ + ʠʧ + ʠʑʒ + ʠʑʡ = Ͳ,ͲͲ͹͵ + Ͳ,ͷ͹ + Ͳ,ͲͲͺ + Ͳ,ʹ͸ + Ͳ,ͳ͵ =Ͳ,ͻ͹ͷ͵  ˏˍʣ˗˃ˊ˖,                                                                                                                (5.11) 

 ܷʝ Эʚ.ʠʡ = ʙ ∙ ܷ଴ ∙ ʠʡሺఓబሻʠʡሺఓబሻ+ʠΣ,                                                                          (5.12) 
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ɝɞɟ ʙ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ܷ଴ ɩɨ ɨɛɦɨɬɤɟ 
ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥɟɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, ʙ = Ͳ,ͷ; 
      ʠʡሺ𝜇଴ሻ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 
ɮɚɡɵ ɬɪɚɫɧɮɨɪɦɚɬɨɪɚ, ʠʡሺ𝜇଴ሻ = Ͳ,ͲͲͻ ˏˍʣ˗˃ˊ˖ ; 
      ܷ଴ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 

 ܷ଴ = ଵଷ ∙ ௎ʜʝʛ ʑʜ√ଷ = ଵଷ ∙ ଶଷ଴√ଷ = ͶͶ,ʹ͸ ˍʑ,                                                                    (5.13) 

 

ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 13,8 ɤȼ: 
஼ܫ  = ͳ,͹͵ ∙ ܷʚ ∙ 𝜔 ∙ ʠΣ = ͳ͵,͵ ʏ,                                                                   (5.14) 

 

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

 ܷʝ Эʚ.ʠʡ. = Ͳ,ͷ ∙ ͶͶʹ͸Ͳ ∙ ଴,଴଴ଽ଴,଴଴ଽ+଴,ଽ଻ହ = ʹͲʹ,Ͷ ʑ,                                                
 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 ܷʠʟ ൒ ʙʜʙʑ ∙ ଷ௡ʡʜ ∙ ܷ଴ Эʚ.ʠʡ,                                                                                       (5.15) 

 ܷʠʟ ൒ ଵ,ହ଴,ଽହ ∙ ଷ∙ଶ଴ଶ,ସభయ,ఴ√య∙బ,భయ ,  
 ܷʠʟ ൒ Ͷ,Ͳͳ,  

 

ɝɞɟ ʙʜ = ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; 
      ݊ʡʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ; 
      ʙʑ = Ͳ,ͻͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
      ܷ଴ ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, 
ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. 

ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: 
- ܷ଴ଵீ ɫ ɭɫɬɚɜɤɨɣ 5 ȼ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ 

ɫɢɝɧɚɥ; 
- ܷ଴ଶீ ɫ ɭɫɬɚɜɤɨɣ 10 ȼ ɢ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɪɚɡɝɪɭɡɤɭ 

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

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

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

 ʤ = ଵʙʡ+ଶ = ଵଵ,ହ+ଶ = Ͳ,ʹͺ ˑ. ˈ.                                                                                (5.16) 

 

ɉɪɢ ܭʡ = ͳ,ͷ ɨɪɝɚɧ ܷ଴ଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 28,6 % ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

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

 

5.4.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (U1>), (U2>) 

 

ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɜɵɛɢɪɚɟɬɫɹ: 
 ܷ஼ʟଶ = ଵ,ସ∙௎ʜ௡ʡʜ = ଵ,ସ∙ଵଷ଼଴଴ଵଷ଼଴଴/ଵ଴଴ = ͳͶͲ ʑ.                                                                  (5.17) 

 

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

U1> ɜɜɨɞɢɬɫɹ ɜ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɝɟɧɟɪɚɬɨɪɚ. 
ɍɫɬɚɜɤɚ U1> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 
 ܷ஼ʟଵ = ଵ,ଶ∙௎ʜ௡ʡʜ = ଵ,ଶ∙ଵଷ଼଴଴ଵଷ଼଴଴/ଵ଴଴ = ͳʹͲ ʑ.                                                                      (5.18) 

 

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

Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 

5.4.4 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 

 

Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ ɬɨɤɚɦɢ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɢ ɞɪɭɝɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɪɟɠɢɦɚɯ 
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ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɜ ɫɚɦɨɦ 
ɝɟɧɟɪɚɬɨɪɟ. 

Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫ∗ଶ: 

ଶ∗ܫ  = ூమூʜ,                                                                                                               (5.19) 

 

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  = ஺ூ∗మమ ,                                                                                                            (5.20) 

 

ɝɞɟ ܣ = ʹͲ – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 
Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
1)  ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ ሺܫଶʠʗʒʜሻ ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ 

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

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ:ܫ∗ଶʠʗʒʜ = Ͳ,Ͳ͹; ܫଶʠʗʒʜ = Ͳ,Ͳ͹ ∙  .ʜܫ
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ሺܫଶʞʢʠʙሻ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ ܫଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ ݐʛʏʙʠ = ͸ͲͲ ˔. 

ɉɪɢ ɷɬɨɦ: 
ଶ∗ܫ  = √ʏ௧ = √ ଶ଴଺଴଴ = Ͳ,ͳͺ.                                                                                   (5.21) 

 

ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
ଶʞʢʠʙ∗ܫ  = ூ∗మʙʜ = ଴,ଵ଼ଵ,ଶ = Ͳ,ͳͷ,                                                                                   (5.22) 

 

ɝɞɟ ʙʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
ଶʞʢʠʙܫ  = Ͳ,ͳͷ ∙ ʜܫ = Ͳ,ͳͷ ∙ ͵͵ʹͺ = Ͷͻͻ,ʹ ʏ,                                                 (5.23)          

 

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

ɉɨ ɮɨɪɦɭɥɟ (5.20): 

ʓʝʞݐ  = ଶ଴଴,ଵହమ ≈ ͺͺͲ ˔     
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3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ ܫଶ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: 

ʠʟݐ  = ଶ଴ሺூ∗మሻమ,                                                                                                        (5.24) 

 ʏʗʝ = ʹͲ = ଶଶ∗ܫ ∙  ʠʟ.                                                                                    (5.25)ݐ

 

Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.3. 

 

Ɍɚɛɥɢɰɚ 5.3 - Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ 
ɬɨɤɭ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨ-

ɜɚɬɟɥɶɧɨɫɬɢ I2/Iɧ 

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ) 20 55 80 125 220 500 

 

ɏɚɪɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.3. 

 

 
Ɋɢɫɭɧɨɤ 5.3 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

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

 

ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: t ɦɢɧ. = 20 ɫ, t ɦɚɤɫ. = 600 ɫ. 

ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. ɉɪɢ ɷɬɨɦ 
ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ, ɡɚ ɤɨɬɨɪɵɣ ɩɟɪɟɝɪɟɜ ɝɟɧɟɪɚɬɨɪɚ ɫɧɢɠɚɟɬɫɹ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨ 
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ɞɨɩɭɫɬɢɦɨɣ ɜɟɥɢɱɢɧɵ ɞɨ 0,135 ɨɬ ɷɬɨɣ ɜɟɥɢɱɢɧɵ, ɭɫɥɨɜɧɨ ɧɚɡɵɜɚɟɬɫɹ ɜɪɟɦɟɧɟɦ 
«ɩɨɥɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ» (Iɨɯɥ) ɢ ɪɟɝɭɥɢɪɭɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 10 ɞɨ 999 ɫ. ɗɬɨɬ 
ɩɚɪɚɦɟɬɪ ɜɵɫɬɚɜɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ ɭɤɚɡɚɧɢɹɦ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ (tɨɯɥ= 100ɫ). 

4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ  ሺܫଶʝʡʠሻ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɢ ɹɜɥɹɟɬɫɹ 
ɡɚɳɢɬɨɣ ɨɬ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ. 

 

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

ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
ɂɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 

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

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

ɩɪɟɞɟɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: 
ɚ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ 

ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɲɢɧɚɯ ȼɇ ɛɥɨɤɚ: 
 𝑥ௗʑʜ′′ = 𝑥ௗ′′ ∙ ቀ௎˅ː௎ːːቁଶ = 0,2∙ ቀଶସଶଵଷ,଼ቁଶ = ͸ͳ,ͷ,                                                         (5.26) 

 

ɝɞɟ 𝑥ௗʑʜ′′- ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɲɟɣ 
ɫɬɨɪɨɧɟ ɧɚɩɪɹɠɟɧɢɹ; 

 𝑥ଶʑʜ = 𝑥ଶ ∙ ቀ௎˅ː௎ːːቁଶ = 0,25∙ ቀଶସଶଵଷ,଼ቁଶ = ͹͸,ͺ,                                                         (5.27)         

 

ɝɞɟ 𝑥ଶʑʜ–ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɚɹ 
ɤ ɜɵɫɲɟɣ ɫɬɨɪɨɧɟ. 

∗.ଶʠ.ʖܫ  = ଵଵ,ଷ∙ሺ௫೏ʑʜ′′+௫మʑʜ+ଶ∙௫ʡሻ = ଵଵ,ଷ∙ሺଵ଺,ହ+଻଺,଼+ଶ∙଴,ଵଵሻ == Ͳ,ͲͲͷ ˑ. ˈ. , ሻ         (5.28) 

 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

ଶʠ.ʖ.∗ሺଶሻܫ  = ∗.ଶʠ.ʖܫʹ ∙ ݇ʡଵ. = ʹ ∙ Ͳ,ͲͲͷ ∙ ቀଶସଶଵଷ,଼ቁ = Ͳ,ͳ͹ͷ ˑ. ˈ.                             (5.29) 

 

ɝɞɟ 𝑥ʡ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ. 
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ɛ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 
ɥɢɧɢɣ 220 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ 
ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ: 

.ଶʠ.ʖܫ  ൑ ூమʛʗʜమ௄ʦ = ூʛʗʜమ௄ʦ                                                                                            (5.30) 

 

ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɄɁ ɜ ɤɨɧɰɟ ɥɢɧɢɢ: 
∗.ଶʠ.ʖܫ  ൑= ଵଶ∙(௫೏′′+௫మ+ଶ∙௫ʡ+ଶ∙௫ˎ) = ଵଶ∙(଴,ଶ∙ቀమరమభయ,ఴቁమ+଴,ଶହ∙ቀమరమభయ,ఴቁమ+ଶ∙଴,ଵଵ+ଶ∙଴,଴ସଶ) =  = Ͳ,ͲͲ͵͸ ˑ. ˈ.,                                                                                                     (5.31) 

 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

ଶ ௠𝑖௡ܫ  = ʹ ∙ ∗.ଶʠ.ʖܫ ∙ ௎ʑʜ௎ʜʜ = ʹ ∙ Ͳ,ͲͲ͵͸ ∙ ଶସଶଵଷ,଼ = Ͳ,ͳʹ͸ ˑ. ˈ.                                   (5.32) 

.ଶʠ.ʖܫ  ൑ ூమ ೘𝑖೙ʙʦ =  ଴,ଵଶ଺ଵ,ଶ =  Ͳ,ͳͲͷ ˑ. ˈ.                                                                (5.33)   

          

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

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

 

5.4.5 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤሺ𝑰૚ሻ 

 

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

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

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
ʠʗʒʜܫ  = ௄ʜ∙ூʜ௄ʑ = ଵ,଴ହ∙ூʜ଴,ଽ଼ = ͳ,Ͳ͹ ∙  ʜ,                                                                     (5.34)ܫ

 

ɝɞɟ ܭʜ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܭʑ = Ͳ,ͻͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ݐ = Ͳ,ͻ ˔. 
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ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 
ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
ଵʞʢʠʙܫ  = ଵ,଴଼∙ூʜ଴,ଽ଼ = ͳ,ͳ ∙  ʜ                                                                               (5.35)ܫ

 

ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 
ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.4: 

 

Ɍɚɛɥɢɰɚ 5.4 - ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 
ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 

Ʉɪɚɬɫɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  

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

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

 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 

 

 
Ɋɢɫɭɧɨɤ 5.4 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ 

ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ 

 

ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 

ɍɫɬɚɜɤɚ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɚɸɳɟɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ 

ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,01 ɫ. 
Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ:  
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ଵʝʡʠܫ = ଵ,ଶ∙ூʜʝʛ଴,ଽ଼ = ͳ,ʹʹͶ ∙  ʜʝʛ,                                                                                  (5.36)ܫ

 

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

 ܷʠʟ = ଴,଺଼∙௎ʜʝʛ௄ʑ∙௡ʡ = ଴,଺଼∙ଵଷ଼଴଴ଵ,଴ଷ∙ଵଷ଼,଴ = ͸͸ ʑ.                                                             (5.37) 

 

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

 

5.4.6 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ሺ𝒁૚ <ሻ, ሺ𝒁૛ <ሻ 

 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 
ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 

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

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

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

ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 220 ɤȼ Ɇɭɥɚɧɫɤɨɣ Ƚɗɋ: 
 ܼଵ ൑ Ͳ,ͺ ∙ ܼʡ + ଴,଼௄ʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ͺͲ,ͷʹ + ଴,ହ଼ ∙ ͳͷ,͵ʹ = ͸͸,ͺ͸ ʝˏ,                 (5.38) 

 ܼଵʚ′ = √˘ଶˎ + ଶݎˎ = √ͳʹ,Ͳ͹ଶ + ͵,Ͳͳଶ = ʹͳ,ͳ͵ ʝˏ                                       (5.39) 

 

ɝɞɟ ܭʡ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ; 
      ܼʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɚɪɹɠɟɧɢɸ ɫɬɨɪɨɧɵ 
220 ɤȼ; 

 ܼʡ = ଴,ଵଵ∙ଶସଶ଼଴ ଶ = ͺͲ,ͷʹ ʝˏ  

 

ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 
ɝɟɧɟɪɚɬɨɪɚ: 

 ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳͳ ∙ ଻ଽ଼଴ + ଴,ହ଼ ∙ ଻ଽଶସଶమ ∙ ʹͳ,ͳ͵ = Ͳ,Ͳͻ  
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 ܼଵɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,Ͳͻ ∙ ʹ,Ͷͳ = Ͳ,ʹͳ ʝˏ,                                                    (5.40) 

 

 ܼ˄ = ௎మ˄ௌʜʒ = ଵଷ,଼మ଻ଽ = ʹ,Ͷͳ.                                                                                (5.41)      

 

ɍɫɬɚɜɤɚ ɧɚ ɪɟɥɟ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ܼଵ஼ଷ = ܼଵ ∙ ௡ʡ௡ʜ = Ͳ,ʹͳ ∙ రబబబఱభయ,ఴ బ,భ = ͳ,ʹͳ ʝˏ.                                                           (5.42) 

 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଵ = ͳ,͵ ʝˏ. 
Ɏɭɧɤɰɢɹ ∆ܼ ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 

ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ɍɫɬɚɜɤɚ ɮɭɧɤɰɢɢ ∆ܼ, ɜ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɩɪɢɧɢɦɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ, 
ɪɚɫɫɱɢɬɚɧɧɵɯ ɪɚɧɟɟ, ∆ܼ = ͵Ͳ ʝˏ˔ˈˍ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 
ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ = ௎ʜʝʛ√ଷ∙ூʜʏʒʟ = ଵଷ଼଴଴√ଷ∙ଷଷଶ଼ = ʹ,͵ͻ ʝˏ,                                                             (5.43) 

 

ɝɞɟ ܫʜʏʒʟ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 

ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ 
ɜɨɡɛɭɠɞɟɧɢɹ ሺʹ ∙ ʑ.ʜ.ሻ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷܫ ∙ ܷʜ (ɛɟɡ ɭɱɟɬɚ 
ɧɚɫɵɳɟɧɢɹ): 

ʣܫ  = మ∙𝐼ʑ.ʜʝʛ𝐼ʑ.ʤ.ʤ. −଴,ଽହ௫೏ = ଶ∙ଵ,ଽ଼−଴,ଽହଵ,଴ଷ = ʹ,ͻʹ,                                                          (5.44) 

 

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

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

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ.ʣ∗ = ଴,ଽହ∙௎ʜூʣ = ଴,ଽହ∙ଵଶ,ହ = Ͳ,͵ͺ ˑ. ˈ.,                                                                (5.45) 

ʜʏʒʟ.ʣ ߮ݏ݋ܿ  = ௖௢௦ఝʜ଴,ଽହ∙ூʣ = ଴,଼ହ଴,ଽହ∙ଶ,ହ = Ͳ,͵͸,                                                          (5.46) 
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ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ ߮ʜʏʒʟ.ʣ ≈ ͸ͻ°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 ܼ஼ ʖூூ = ௓ʜʏʒʟ.ʣʙʜ = ଴,ଷ଼ଵ,ଵ = Ͳ,͵ͷ ˑ. ˈ.,                                                                      (5.47) 

 ܼ஼ ʖூூ = ܼூூ ˑ.ˈ. ∙ ܼʐ = Ͳ,͵ͷ ∙ ଵଷ,଼మ଻ଽ = Ͳ,Ͷͻ ʝˏ.                                                (5.48) 

 

Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɪɟɥɟ ɫɨɫɬɚɜɢɬ: 
 ܼ஼ ʖூூ = ௓ʠ.ʖ.𝐼𝐼∙௡ʡ௡ʜ = ଴,ସଽ∙ସ଴଴଴/ହଵଷ଼଴଴/ଵ଴଴ = ʹ,ͺͶ ʝˏ,                                                       (5.49) 

 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼூூ = ʹ,ͻ ʝˏ. 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 12%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼ஼ʛଵ =Ͳ,Ͳ͹ ʝˏ, ܼ஼ʛଶ = Ͳ,ͷʹ ʝˏ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ ɧɚɢɛɨɥɶɲɟɣ 

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

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

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.5. 

 

 
Ɋɢɫɭɧɨɤ 5.5  - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 

 

5.4.7 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

 

Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 
ɪɨɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. Ɂɚɳɢɬɚ 
ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
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ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɜ 
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 

.௉ ʠʗʒʜܫ  = ʙʜ∙ூʜʝʛ.ʟ௄ʑ = ଵ,଴ହ∙ூʜʝʛ.ʟ଴,ଽ଼ = ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ.                                             (5.50)ܫ

 

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

.௉ ʞʢʠʙܫ  = ଵ,ଶ∙ூʜʝʛ.ʟ଴,ଽ଼ = ͳ,ʹʹ ∙  ʜʝʛ.ʟ.                                                                    (5.51)ܫ

 

ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ, ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ 
ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.5. 

 

Ɍɚɛɥɢɰɚ 5.5 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  

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

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

 

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

 

 
Ɋɢɫɭɧɨɤ 5.6 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ 

ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
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Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. ɍɫɬɚɜɤɚ 
ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 

.௉ ʞʢʠʙܫ  = ଶ,ଵହ∙ூʜʝʛ.ʟ଴,ଽ଼ = ʹ,ͳͻ ∙  ʜʝʛ.ʟ.                                                              (5.52)ܫ

 

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ 
ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 

 

5.5 ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

 

ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ, ɞɥɹ ɡɚɳɢɬɵ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
ɛɵɥɨ ɜɵɛɪɚɧɨ ɤɨɦɩɥɟɤɫɧɨɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɨɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ɮɢɪɦɵ «ɗɄɊȺ» - 

ɒɗ1110-900G. ɒɤɚɮ ɒɗ1110-900G ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɜɢɞɟ ɞɜɭɯ 
ɜɡɚɢɦɨɪɟɡɟɪɜɢɪɭɟɦɵɯ ɚɜɬɨɧɨɦɧɵɯ ɫɢɫɬɟɦ ɡɚɳɢɬ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɨɞɧɨɦ 
ɲɤɚɮɭ ɞɜɭɯɫɬɨɪɨɧɧɟɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. Ʉɨɦɩɥɟɤɬ ɫɨɞɟɪɠɢɬ ɡɚɳɢɬɵ ɨɬ ɜɫɟɯ ɜɢɞɨɜ 
ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɧɚɪɭɲɟɧɢɣ ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɚ, 
ɪɚɛɨɬɚɸɳɟɝɨ ɧɚ ɫɛɨɪɧɵɟ ɲɢɧɵ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ, ɞɟɣɫɬɜɭɸɳɢɦɢ 
ɪɭɤɨɜɨɞɹɳɢɦɢ ɭɤɚɡɚɧɢɹɦɢ. Ⱦɥɹ ɡɚɳɢɬɵ ɫɢɫɬɟɦɵ ɬɢɪɢɫɬɨɪɧɨɝɨ 
ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɛɵɥ ɜɵɛɪɚɧ ɲɤɚɮ ɒɗ1113-910ȿɌ ɮɢɪɦɵ «ɗɄɊȺ». 
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6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɟ ɝɢɞɪɨɭɡɥɚ 

 

6.1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ  
 

ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɪɟɱɧɨɣ ɝɢɞɪɨɭɡɟɥ ɢɦɟɟɬ ɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɧɚɡɧɚɱɟɧɢɟ. ȼ 
ɫɨɫɬɚɜ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ ɜɯɨɞɢɬ ɝɥɭɯɚɹ ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ 
ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɩɥɨɬɢɧɚ, ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ ɩɪɢɩɥɨɬɢɧɧɚɹ ɫɨɜɦɟɫɬɧɨ ɫ 
ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɨɣ, ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɢ ɝɥɭɯɚɹ ɥɟɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ 
ɩɥɨɬɢɧɚ.  
Ʉɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ, ɬɢɩɭ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ (h 
ɩɥ=78 ɦ II ɤɥɚɫɫ, ɝɪɭɧɬ - ɫɤɚɥɚ), ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, 
ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ (N ɭɫɬ = 264 Ɇȼɬ - II ɤɥɚɫɫ) ɢ ɧɚɫɟɥɟɧɢɸ ɜ ɧɢɠɧɟɦ ɛɴɟɮɟ 
(ɦɟɧɟɟ 500 ɱɟɥ). ɉɪɢɧɢɦɚɟɬɫɹ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɢɣ ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ - II.  

 

6.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 

 

Ⱦɥɹ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ 

ɧɚɯɨɞɹɬ ɩɨ ɮɨɪɦɭɥɟ: 
 

,56,6176,008,01,4612%1 ɦahhНɉɍȽȻɉ set                              (6.1) 

 

ɝɞɟ a  − ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ, ɩɪɢɧɹɬɚ ɞɥɹ ȽɌɋ II ɤɥɚɫɫɚ − 0,6 ɦ; ℎଵ%=4.05 ɦ. 
ȼɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
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                                               (6.2) 

 

ɝɞɟ ݇௪ − ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɋɇɢɉ [2, ɉɪɢɥɨɠɟɧɢɟ 1, ɬɚɛɥ. 2∙]; 
       ɫɦVw /25 − ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ ɜɵɫɨɬɟ 10 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɜɨɞɵ;  
       ɦL 20000  − ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ;  
        − ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ (

0 );  

       d  − ɭɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ: 
 ݀ = ∆ʜʞʢ−∆ʓʜʏଶ = ଺ଵଶ−ହଷ଻ଶ = ͵͹,ͷ                                                                       (6.3) 

                                                                 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ, ɞɥɹ 
ɷɬɨɝɨ: 

1. ȼɵɱɢɫɥɹɸɬɫɹ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ 
2

wV

gL
 ɢ 

wV

gt
, ɝɞɟ t  − ɩɟɪɢɨɞ 

ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ( ɫɱt 216006  ). 
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ʏ = ௚∙௅௏ೢమ = ଽ,଼ଵ∙ଶ଴଴଴଴ଶହమ = ͵ͳ͵,ͻʹ ˏ,                                                                         (6.4) 

 ʐ = ௚∙௧௏ೢ = ଽ,଼ଵ∙ଶଵ଺଴଴ଶହ = ͹Ͳ͸͵,ʹ ˏ.                                                                      (6.5) 

 

2. ɂɡ ɝɪɚɮɢɤɚ [2, ɉɪɢɥɨɠɟɧɢɟ 1, ɪɢɫ. 1] ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ (ɞɥɹ 
ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ ɫ ɝɥɭɛɢɧɨɣ dd 5,0 , ɝɞɟ ɞɧɨ ɧɟ ɜɥɢɹɟɬ ɧɚ ɨɫɧɨɜɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɥɧ) ɩɨ ɡɧɚɱɟɧɢɹɦ 
2

wV

gL
 ɢ 

w
V

gt ɨɩɪɟɞɟɥɹɟɦ ɩɚɪɚɦɟɬɪɵ 
2

w
V

hg
 ɢ 

w
V

Tg
. 

Ⱦɥɹ 9,313
2


wV

gL : ɩɚɪɚɦɟɬɪɵ 028,0
2


wV

hg
 ɢ 2.2

wV

Tg
, 

Ⱦɥɹ 2,7063
wV

gt : ɩɚɪɚɦɟɬɪɵ 09,0
2


wV

hg
 ɢ 2,4

wV

Tg
. 

 

Ɂɚɬɟɦ, ɢɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ 028,0
2


wV

hg
 ɢ 2,2

wV

Tg
, 

ɜɵɱɢɫɥɹɟɦ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ T  (ɫ) ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ h  (ɦ). 
 

;78,1
81,9

25028,0 2

ɦh 


   .61,5
81,9

252,2 ɫT 


                                                      

 

3. ȼɵɱɢɫɥɹɸɬ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
 

.1,49
2

61,581,9

2

22

ɦTg
d 





                                                                         (6.6) 

 

4. ɍɫɥɨɜɢɟ 
dd 5,0  (37,5 ɦ0,5 49,1 ɦ) ɜɵɩɨɥɧɹɟɬɫɹ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɡɨɧɚ ɝɥɭɛɨɤɨɜɨɞɧɚɹ. 
 

5. Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
  

,1,43,278,1%1 ɦKhh i                                                                                 (6.7) 

 

ɝɞɟ 3,2iK − ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [2, ɉɪɢɥɨɠɟɧɢɟ 1, ɪɢɫ. 2] 

ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ 
2

w
V

gL
 (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ).  
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6.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 

 

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 ɢ II 

ɤɥɚɫɫɚ ȽɌɋ. 
 

6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 

 

Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ 
ɩɥɨɬɢɧɭ ɪɚɜɟɧ: 

 

;/79,8276)14(75,414 9521,04)1( 3

ɨɫɧ ɦɚɤɫɨɫɧ.ɪɚɫɱ ɫɦnQQQ ȽȺ    (6.8) 

 

ɝɞɟ ܳˏ˃ˍ˔.ˑ˔ː = ܳˏ˃ˍ˔ ଵ% = ͻͷʹͳ,ͲͶ ˏଷ/˔  - ɪɚɫɱɟɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ 
ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ; ݊ = Ͷ – ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɫɬɚɧɰɢɢ; ܳଵ˃ˆ˓ = ͶͳͶ,͹ͷ ˏଷ/˔. 

 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: 
 

  ..ɪ ɛɧh hq                                                                                                       (6.9) 

 

ɝɞɟ ɞɥɹ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɨɜ ɞɨɩɭɫɬɢɦɭɸ ɫɤɨɪɨɫɬɶ 𝑣ℎ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 5 ɦ/ɫ. 
 

Ƚɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ:  
 ℎː.˄. = ∇ʢʜʐ − ∇ˇː˃ = ͷͶ͵,ͺʹ − ͷ͵͹ = ͸,ͺʹ ˏ,                                          (6.10) 

 

 ˆˇˈ ∇ʢʜʐ ˒˓ˋ ˓˃˔˘ˑˇˈ ܳˏ˃ˍ˔.ˑ˔ː = ͻͷʹͳ,ͲͶ ˏଷ/˔ 
˓ݍ  = ͷ ∙ ͸,ͺʹ = ͵Ͷ,ͳ ˏଶ/˔;                                                                           
 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
˅ݍ  = ͳ,ʹͷ ∙ ˓ݍ = ͳ,ʹͷ ∙ ͵Ͷ,ͳ = Ͷʹ,͸͵ˏଶ/˔;                                                (6.11) 

  

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
 ʑ = ொ˓௤˅ = ଼ଶ଻଺,଻ଽସଶ,଺ଷ = ͳͻͶ,ʹ ˏ;                                                                        (6.12) 
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Ʉɨɥɢɱɟɫɬɜɨ ɩɪɨɥɟɬɨɜ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: ݊ = ஻௕˔˕ ;  ݊ = ଶ଴଴ଶ଴ = ͳͲ ˒˓ˑˎˈ˕ˑ˅.                                                                (6.13) 

 ܾ˔˕ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 20 ɦ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ 
ɡɚɜɨɞɨɜ-ɢɡɝɨɬɨɜɢɬɟɥɟɣ. 

 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
 

ܤ  = ͳͲ ∙ ʹͲ = ʹͲͲ ˏ 
 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɱɢɫɥɨ ɡɚɜɬɨɪɨɜ n>6, ɩɪɢɧɢɦɚɟɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɩɪɨɥɟɬ 
ɧɚ ɫɥɭɱɚɣ ɧɟɨɬɤɪɵɬɢɹ ɨɞɧɨɝɨ ɡɚɬɜɨɪɚ. 

 

ɉɪɢɧɢɦɚɟɦ 11 ɩɪɨɥɟɬɨɜ ɩɨ 20 ɦ. 
 

ɉɨɥɧɚɹ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
ܤ  = ͳͳ ∙ ʹͲ = ʹʹͲ ˏ.                                                              
 

6.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 

 

Ɉɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ʒʑ = ∇ʜʞʢ − ʜ˔˕.                                                                                      (6.14) 

 

ɝɞɟ ʜ˔˕- ɫɬɚɧɞɚɪɬɧɵɣ ɧɚɩɨɪ, ɛɥɢɠɚɣɲɢɣ ɤ ɝɟɨɦɟɬɪɢɱɟɫɤɨɦɭ ɧɚɩɨɪɭ ɇ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ. 

 

Ⱦɥɹ ɪɚɫɱɟɬɨɜ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɮɨɪɦɭɥɚ 
ɜɨɞɨɫɥɢɜɚ: 

 ܳ = 𝜎˒ ∙ ߝ ∙ ݉ ∙ ܤ ∙ √ʹ݃ ∙  ଴ଷ/ଶ;b                                                                  (6.15)ܪ

 ˆˇˈ 𝜎˒ −ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ (ɞɥɹ ɧɟɩɨɞɬɨɩɥɟɧɧɨɝɨ ɜɨɞɨɫɥɢɜɚ 𝜎˒=1,0);  

ߝ        − ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ;  
       ݉- ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ (ɞɥɹ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ 
ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ ɬɢɩɚ Ⱥ, m=0,49);          ʜ଴ −ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ ɫ ɭɱɟɬɨɦ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ. 

 

Ɇɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ ɨɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ 
ɜɨɞɨɫɥɢɜɚ ɩɨ ɮɨɪɦɭɥɟ ɜɨɞɨɫɥɢɜɚ (ɫɧɚɱɚɥɚ ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ, ɚ ɡɚɬɟɦ ɫ ɭɱɟɬɨɦ 
ɫɠɚɬɢɹ). 
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ɉɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ (ɫ ɭɱɟɬɨɦ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ) ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ 
ɢ ɩɨɞɬɨɩɥɟɧɢɹ: 

 ʜ଴ଵ = ቆ ɪQ௠∙஻∙√ଶ௚ቇమయ
;                                                                                        (6.16) 

 ʜ଴ଵ = ቀ ଼ଶ଻଺,଻ଽ଴,ସଽ∙ଶ଴଴∙√ଶ∙ଽ,଼ଵቁమయ = ͹,ͳͶ ˏ;     
 

Ɉɩɪɟɞɟɥɹɟɦ ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ ʜ଴ଶ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ: 
 ʜ଴ଶ = ቆ ɪQ௠∙ఌ∙𝜎˒∙஻∙√ଶ௚ቇమయ = ቀ ଼ଶ଻଺,଻ଽ଴,ସଽ∙଴,ଽ଻∙ଵ∙ଶ଴଴∙√ଶ∙ଽ,଼ଵቁଶ/ଷ = ͹,͵ˏ;                         (6.17) 

ߝ  = ͳ − Ͳ,ʹ ∙ 𝜉೤+ሺ௡−ଵሻ∙𝜉˄௡ ∙ ʜబ௕ ;                                                                         (6.18) 

ߝ  = ͳ − Ͳ,ʹ ∙ ଴,଻+ሺଵ଴−ଵሻ∙଴,ସହଵ଴ ∙ ଻,ଵସଶ଴ = Ͳ,ͻ͹  

 ˆˇˈ 𝜉௬ = Ͳ,͹ − ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɭɫɬɨɟɜ, ɭɱɢɬɵɜɚɸɳɢɣ ɨɤɪɭɝɥɟɧɢɟ ɢɯ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɪɟɛɟɪ (ɪɢɫɭɧɨɤ 6.1); 

ɩ = 1 − ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ ; 
      𝜉˄ = Ͳ,Ͷͷ − ɤɨɷɮɮɢɰɟɧɬ ɮɨɪɦɵ ɛɵɤɚ ɜ ɩɥɚɧɟ (ɪɢɫɭɧɨɤ 6.2). 

 

 
Ɋɢɫɭɧɨɤ 6.1 −ɍɫɬɨɣ ɨɤɪɭɝɥɨɣ ɮɨɪɦɵ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɮɨɪɦɵ 
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Ɋɢɫɭɧɨɤ 6.2−Ȼɵɤ ɨɤɪɭɝɥɨɣ ɮɨɪɦɵ ɜ ɩɥɚɧɟ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɮɨɪɦɵ 

 

Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ (ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ 
ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ ߭଴ሻ:  

 ʜ = ʜ଴ଶ − 𝛼∙జబమଶ௚ ;                                                                                           (6.19) 

 ߭଴ = ொ˓ሺ∇ʜʞʢ−∇ˇː˃ሻ∙ሺʑ+ሺ௡−ଵሻ∙ఋ˄ሻ ;                                                                       (6.20) 

˄ߜ ˈˇˆ  − ɬɨɥɳɢɧɚ ɛɵɤɚ. 
 

ɋ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɜɵɩɨɥɧɹɟɦ ɪɚɡɪɟɡ ɩɨ ɛɵɤɭ, ɟɝɨ ɬɨɥɳɢɧɚ ɛɭɞɟɬ ɪɚɜɧɚ: 
 

˄ߜ  = Ͷ ˏ; 
 

 ߭଴ = ଼ଶ଻଺,଻ଽሺ଺ଵଶ−ହଷ଻ሻ∙ሺଶଶ଴+ሺଵଵ−ଵሻ∙ସሻ = Ͳ,Ͷʹˏ/˔; 
 

 ʜ = ͹,͵ − ଵ,ଵ∙଴,ଷଽమଶ∙ଽ,଼ଵ = ͹,ʹͻ ˏ; 
 

Ɂɧɚɱɟɧɢɟ ɫɬɚɧɞɚɪɬɧɨɝɨ ɧɚɩɨɪɚ ɨɩɪɟɞɟɥɹɟɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦ 
ɪɟɝɥɚɦɟɧɬɨɦ [2]:  

 

  ʜ˔˕ = ͺ ˏ; 
 

Ɉɩɪɟɞɟɥɹɟɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 ∇ʒʑ = ∇ʜʞʢ − ʜ˔˕;                                                                                      (6.21) 

 ∇ʒʑ = ͸ͳʹ − ͺ = ͸ͲͶ ˏ.  
 

ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɨɬɦɟɬɤɢ 

ɝɪɟɛɧɹ ɛɵɤɚ ∇ȽȻ, ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɪɨɟɤɬɧɭɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ, 
ɧɚɢɛɨɥɶɲɭɸ ɨɬɦɟɬɤɭ ɢɡ: ȽȻɉ  ɢ ȽȻ : 
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 ∇ʒʐ = ∇ʒʑ + ͳ,͸ ∙ ʜ˔˕ = ͸ͲͶ + ͳ,͸ ∙ ͺ = ͸ͳ͸,ͺ ˏ                                    (6.22) 

 ∇ʒʐʞ = ͸ͳ͸,͸ͷ ˏ 
 

ɉɪɢɧɢɦɚɟɦ ɡɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ: 

 ∇ʒʞ = ͸ͳ͹,ͷ͸ ˏ 

 

6.2.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ  
 

ɉɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɪɢ Ɏɉɍ 
ɜɫɟɦɢ ɜɨɞɨɩɪɨɩɭɫɤɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ ɝɢɞɪɨɭɡɥɚ, ɜɤɥɸɱɚɹ ɜɨɞɨɫɛɪɨɫɵ, 
ɲɥɸɡɵ, ɪɵɛɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ. 

ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ, ɫɜɨɞɢɬɫɹ ɤ 
ɨɩɪɟɞɟɥɟɧɢɸ ɪɚɫɱɟɬɧɨɣ ɨɬɦɟɬɤɢ ʣʞʢ˓, ɤɨɬɨɪɚɹ ɞɨɥɠɧɚ ɛɵɬɶ ɥɢɛɨ ɪɚɜɧɨɣ, ɥɢɛɨ 

ɛɨɥɶɲɟɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɚɞɚɧɧɨɣ ɨɬɦɟɬɤɢ Ɏɉɍ. 
ɇɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ 

ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ: 
 

32

ɪ.ɩɨɜ
ɩɨɜ01

2 











gmB

Q
H ;                                                                                   (6.23) 

 

ɡɞɟɫɶ:  ɋȽɗɋɩɨɜ.ɦɚɯɪ.ɩɨɜ QQQQ  ; 

ɝɞɟ  ɫɦQQ ɩɨɜɩɨɜ /3,11205 3

%1.0.max.   - ɪɚɫɱɟɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ; 

         ȽɗɋQ   ɪɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ ɚɝɪɟɝɚɬɵ ɡɞɚɧɢɹ Ƚɗɋ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɩɭɫɤɟ 
ɪɚɫɯɨɞɚ;  

         ɋQ   ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɞɪɭɝɢɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɝɢɞɪɨɭɡɥɚ, ɚ ɬɚɤɠɟ ɱɟɪɟɡ ɜɨɞɨɡɚɛɨɪɵ, ɲɥɸɡɵ, ɪɵɛɨɩɪɨɩɭɫɤɧɵɟ 
ɫɨɨɪɭɠɟɧɢɹ ሺܳ௖ = Ͳሻ;  

 

 ܳ˓.˒ˑ˅. = ͳͳʹͲͷ,͵ − ͶͳͶ,͹ͷ ∙ Ͷ = ͻͷͶ͸,͵ ˏଷ/˔; 
 ʜ˃˒ˑ˓ ː˃ ˅ˑˇˑ˔ˎˋ˅ˈ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɢ ɩɨɞɬɨɩɥɟɧɢɹ: 
 

 ʜ଴ଵ ˒ˑ˅. = ቀ ଽହସ଺,ଷ  ଴,ସଽ∙ଶଶ଴∙√ଶ∙ଽ,଼ଵቁమయ = ͹,͵͹ ˏ; 
 ʜ˃˒ˑ˓ ː˃ ˅ˑˇˑ˔ˎˋ˅ˈ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ ɛɟɡ ɭɱɟɬɚ ɩɨɞɬɨɩɥɟɧɢɹ: 
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ʜ଴ଶ = ቆ ɪQ௠∙ఌ∙𝜎˒∙஻∙√ଶ௚ቇమయ = ቀ ଽହସ଺,ଷ ଴,ସଽ∙ଵ∙଴,଼ଷ଺∙ଶସ∙√ଶ∙ଽ,଼ଵቁଶ/ଷ = ͹,͸͵ ˏ;                            (6.24) 

 

ߝ  = ͳ − Ͳ,ʹ ∙ 𝜉೤+ሺ௡−ଵሻ∙𝜉˄௡ ∙ ʜబభ˒ˑ˅௕ ;                                                                        (6.25) 

 

ߝ  = ͳ − Ͳ,ʹ ∙ ଴,଻+ሺଵଵ−ଵሻ∙଴,ସହଵଵ ∙ ଻,ଷ଻ଶ଴ = Ͳ,ͻͶͺ 

 

ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ ɩɪɨɩɭɫɤɟ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ: 

 

,
g

V
HH

2

2

ɩɨɜ0
ɩɨɜ02ɩɨɜ


                                                                                   (6.26) 

 

    Ȼ

ɪ.ɩɨɜ
ɩɨɜ0

1ɞɧɚɎɉɍ 


nȼ
Q

V ,                                                           (6.27) 

 

 ଴ܸ˒ˑ˅ = ଽଽ଺ଵ,଴ହሺ଺ଵହ−ହଷ଻ሻ∙ሺଶଶ଴+ሺଵଵ−ଵሻ∙ସሻ = Ͳ,ͶͶ ˏ/˔; 
 

 ʜ˒ˑ˅. = ͳ͵,ͺ͸ − ଵ,ଵ∙଴,ସଵమଶ∙ଽ,଼ଵ = ͹,͸ʹˏ; 
 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱɟɬɧɚɹ ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 
  

ɩɨɜɪ ȽȼɎɉɍ H                                                                                    (6.28) 

 

 ∇ʣʞʢ˓ = ͸ͲͶ + ͹,͸ʹ = ͸ͳͳ,͸ʹ ˏ. 
 

Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɬɦɟɬɤɢ ʣʞʢ ɦɟɧɟɟ ɡɚɞɚɧɧɨɣ ɨɬɦɟɬɤɢ ʣʞʢ = ͸ͳͷ ˏ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɨɩɭɫɤ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ, 
ɩɪɢ ɡɚɞɚɧɧɨɣ ∇ʣʞʢ, ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ. 

 

6.2.4 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 

 

ȼ ɬɚɛɥɢɰɭ 6.1 ɫɜɟɞɟɧɵ ɩɨɥɭɱɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ 
ɜɨɞɨɫɥɢɜɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ ɨɝɨɥɨɜɤɨɦ ɩɪɨɮɢɥɹ ɬɢɩɚ Ⱥ ɞɥɹ ɧɚɩɨɪɚ ܪɫɬ=8 ɦ. ɉɪɨɮɢɥɶ ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫ. 6.3. 
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Ɍɚɛɥɢɰɚ 6.1 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɛɟɡ ɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ 
ɨɝɨɥɨɜɤɨɦ ɩɪɨɮɢɥɹ ɬɢɩɚ Ⱥ ɞɥɹ ɧɚɩɨɪɚ ܪ˔˕ = ͺ ˏ. 

ɏ, ɦ Y, ɦ ɏ, ɦ Y, ɦ ɏ, ɦ Y, ɦ ɏ, ɦ Y, ɦ 

0,00 1,01 8,00 2,04 16,00 9,88 24,00 22,59 

0,80 0,28 8,80 2,56 16,80 10,95 24,80 24,10 

1,60 0,05 9,60 3,15 17,60 12,06 25,60 25,65 

2,40 0,00 10,40 3,80 18,40 13,22 26,40 27,24 

3,20 0,04 11,20 4,51 19,00 14,31 27,20 28,87 

4,00 0,21 12,00 5,28 20,00 15,68 28,00 30,54 

4,80 0,48 12,80 6,11 20,80 16,97 28,80 32,24 

5,60 0,80 13,60 6,98 21,60 18,24 29,60 33,99 

6,40 1,28 14,40 7,89 22,40 19,69 30,40 35,76 

7,20 1,58 15,20 8,86 23,20 20,88 31,20 37,58 

   

 

 

 

 

 
Ɋɢɫɭɧɨɤ 6.3 – ɉɪɨɮɢɥɶ ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ 

 

 6.2.5 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

 

Ʉɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ:           

 ℎˍ˓ = √ 𝛼∙ொమ˓ሺ஻+ሺ௡−ଵሻ∙ఋ˄ሻమ∙௚య
 =√ ଵ,ଵ∙଼ଶ଻଺,଻ଽమሺଶଶ଴+ሺଵଵ−ଵሻ∙ସሻమ∙ଽ,଼ଵయ = Ͷ,ͺͶ ˏ                     (6.29) 

 

ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
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଴ܶ = ʜʞʢߘ − ʓʜʏߘ = ͸ͳʹ − ͷ͵͹ = ͹ͷ ˏ.                                                (6.30) 
 

         ȼɵɱɢɫɥɹɸɬ ɨɬɧɨɲɟɧɢɟ 48,15
0
T  ɢ ɨɩɪɟɞɟɥɹɸɬ ɡɧɚɱɟɧɢɟ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ 9,0  ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɥɢɧɵ ɫɥɢɜɧɨɣ ɝɪɚɧɢ. 
ɉɨ ɝɪɚɮɢɤɭ Ɇ.Ⱦ. ɑɟɪɬɨɭɫɨɜɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ    

ɢ 
0T

  ɨɩɪɟɞɟɥɹɸɬ 185,0ɫ  ɢ 19,3'' ɫ . 

ȼɵɱɢɫɥɹɸɬ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 

,89,097,4185,0' ɦhh ɤɪcc                                                                             (6.31) 

 

.86,1597,419,3'''' ɦhh ɤɪcc                                                                           (6.32) 

 

Ɍɚɤ ɤɚɤ ℎ′′௖ = ͳͷ,ͺ͸ ˏ > ℎʜʐ = ͸,ͺʹ ˏ , ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɵɠɨɤ 
ɨɬɨɝɧɚɧɧɵɣ. 

Ɉɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɡɚ ɩɥɨɬɢɧɨɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ, ɢ ɩɪɨɟɤɬɢɪɭɟɬɫɹ 

ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 

ɫɨɡɞɚɬɶ ɫ ɧɢɠɧɢɦ ɛɶɟɮɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɝɥɭɛɢɧɭ ɢɥɢ ɩɨɝɚɫɢɬɶ ɱɚɫɬɶ 

ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ. 
 

6.2.6 Ƚɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ 

 

Ⱦɥɹ ɜɨɞɨɫɛɪɨɫɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɜɵɫɨɬɨɣ ɛɨɥɟɟ 40 ɦ 
ɝɚɲɟɧɢɢ ɷɧɟɪɝɢɢ ɫɛɪɚɫɵɜɚɟɦɨɣ ɜɨɞɵ ɱɚɫɬɨ ɨɫɭɳɟɫɬɜɥɹɸɬ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ 

ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ.  
Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɷɬɨɝɨ ɫɩɨɫɨɛɚ ɜ ɤɨɧɰɟ ɜɨɞɨɫɥɢɜɚ ɭɫɬɪɚɢɜɚɸɬ ɜɵɫɨɤɢɣ 

ɭɫɬɭɩ ɫ ɧɨɫɤɨɦ-ɬɪɚɦɩɥɢɧɨɦ. ɋɬɪɭɹ, ɫɯɨɞɹɳɚɹ ɫ ɧɨɫɤɚ-ɬɪɚɦɩɥɢɧɚ, ɨɬɥɟɬɚɟɬ ɧɚ 
ɧɟɤɨɬɨɪɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɨɞɨɫɛɪɨɫɚ. ȼ ɦɟɫɬɟ ɩɚɞɟɧɢɹ ɟɟ ɧɚ ɞɧɟ ɨɛɪɚɡɭɟɬɫɹ ɹɦɚ 
ɪɚɡɦɵɜɚ. 

 

ȼɵɫɨɬɚ ɨɬ ɞɧɚ ɞɨ ɧɨɫɨɱɤɚ: 
 ܽ = ℎʜʐ௠௔௫ + ʹ = ͹,ʹ + ʹ = ͻ,ʹ ˏ,                                                             (6.33)              

 

ɝɞɟ  ℎʜʐ௠௔௫ = ͹,ʹ ˏ, ɩɪɢ ܳ଴,ଵ% = ͳͳʹͲͷ,͵ ˏଷ/˔ 

 

Ɉɬɦɟɬɤɚ ɧɨɫɤɚ: 
 ∇ʜʝʠ = ∇ʓʜʏ + ܽ = ͷ͵͹ + ͻ,ʹ = ͷͶ͸,ʹ ɦ.                                              (6.34) 

 

ɋɤɨɪɨɫɬɧɨɟ ɩɚɞɟɧɢɟ (ɧɚɩɨɪ ɜɨɞɵ ɧɚ ɧɨɫɤɟ): 
 ܼு = ∇ʜʞʢ − ∇ʜʝʠ = ͸ͳʹ − ͷͶ͸,ʹ = ͸ͷ,ͺ ɦ.                                          (6.35)               
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ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 ʜܸ = ߮ ∙ √ʹ ∙ ݃ ∙ ܼு = Ͳ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͸ͷ,ͺ = ͵ʹ,͵͵ ˏ̝

,                               (6.36)             

 

ɝɞɟ     ߮ − ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ, ߮ = Ͳ,ͻ. 

ȼɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 ℎː = ௤௏ː = ଷଵ,଻ଷଶ,ଷଷ = Ͳ,ͻͺ ɦ,                                                                                (6.37)              

 

ɝɞɟ      ݍ = ொ˓˃˔ч஻˒ˑˎː = ଼ଶ଻଺,଻ଽଶ଺଴ = ͵ͳ,ͺ ˏయ̝.                                                                       (6.38) 

 

ɑɢɫɥɨ Ɏɪɭɞɨ: 
ݎܨ  = ௏ːమ௚∙ℎʜ = ଷଶ,ଷଷమଽ,଼ଵ∙଴,ଽ଼ = ͳͲͺ,ʹͺ.                                                                   (6.39)     

 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ ܭ௔ = Ͳ,ͺ.                                                

 

Ⱦɚɥɶɧɨɫɬɶ ɨɬɥёɬɚ ɫɬɪɭɢ: 
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  ,74,751
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
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



 




                 (6.40)

 
                  

ɝɞɟ    ܭ௔ − Ʉɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ, ߙ −ɭɝɨɥ ɧɚɤɥɨɧɚ ɧɨɫɤɚ, ߙ = ͵Ͳ. 
 ܼ଴ = ∇ʜʞʢ − ∇ʓʜʏ − ℎʜʐ = ͸ͳʹ − ͷ͵͹ − ͸,ͺʹ = ͸ͺ,ͳͺ ɦ.                    (6.41) 

 ܼː = ∇ʜʞʢ − ∇ʜʝʠ = ͸ͳʹ − ͷͶ͸,ʹ = ͸ͷ,ͺ ɦ.                                          (6.42) 
 

ȼɵɩɨɥɧɢɦ ɩɪɨɜɟɪɤɭ ɞɨɫɬɚɬɨɱɧɨɫɬɢ ɨɬɥɟɬɚ ɫɬɪɭɢ:     
                                                                    

ɍɫɥɨɜɢɟ ܮ > Ͳ,ͷ ∙ ሺ∇ʒʞ − ∇ʓʜʏሻ 

 ͹ͷ,͹Ͷ > Ͳ,ͷ ∙ ሺ͸ͳ͹,ͷ͸ − ͷ͵͹ሻ  
 ͹ͷ,͹Ͷ > ͶͲ,ʹͺ – ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
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Ƚɥɭɛɢɧɚ ɪɚɡɦɵɜɚ – ɹɦɚ: 
 

,13,1982,695,25 ɦhth НȻɪɚɡ 
                                                         

(6.43) 

 

ɝɞɟ  
 

 

  ,68,2598,0
1

82.6
28,10828,10845,01,0
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44
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h
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h
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НȻ




                                               (6.44) 

 

ɝɞɟ d – ɫɪɟɞɧɹɹ ɤɪɭɩɧɨɫɬɶ ɨɬɞɟɥɶɧɨɫɬɟɣ, ɩɪɢɧɢɦɚɟɦ d=1 ɦ. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɩɥɨɬɢɧɵ ɞɨ ɰɟɧɬɪɚ ɹɦɵ ɪɚɡɦɵɜɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
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                                                                (6.45) 

 

ɝɞɟ 
1

  − ɭɝɨɥ ɜɯɨɞɚ ɫɬɪɭɢ ɜ ɜɨɞɭ. 
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                                                      (6.46) 

 

ɝɞɟ a  − ɜɵɫɨɬɚ ɭɫɬɭɩɚ ɧɚɞ ɞɧɨɦ. 
Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɹɦɵ ɪɚɡɦɵɜɚ ɜɞɨɥɶ ɬɟɱɟɧɢɹ ɧɚ ɭɪɚɜɧɟɧɢɟ 

ɪɚɡɦɵɬɨɝɨ ɪɭɫɥɚ ɪɚɜɧɚ: 
 

.91,8186,187,384,45,27,35,2 ɦhhb ɪɚɡɤɪɪ 
                                      (6.47) 

 
6.3 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 

 

6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

 

ɇɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, 
ɢɦɟɸɳɢɣ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧ ɩɨɧɢɡɭ. ɗɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ 
ɞɜɭɦ ɭɫɥɨɜɢɹɦ: ɨɬɫɭɬɫɬɜɢɸ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɩɥɨɬɢɧɟ ɢ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɟɟ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 

ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ ɧɟɞɨɩɭɳɟɧɢɹ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɜɟɪɯɨɜɨɣ 
ɝɪɚɧɢ, ɨɩɪɟɞɟɥɹɸɬ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ܤ௡ூ : 
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௡ூܤ = ℎ√ 𝜌˄𝜌ೢ∙ሺଵ−௡ሻ+௡∙ሺଶ−௡ሻ−𝛼భ,                                                                  (6.48) 

 

ɝɞɟ ߙଵ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɸ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚ ɫɱɟɬ 
ɭɫɬɪɨɣɫɬɜɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɪɚɜɧɵɣ 0,5;  𝜌˄ ɢ 𝜌௪– ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ ɢ ɜɨɞɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; h ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ: 

 

 ℎ = ∇ʜʞʢ − ∇ʞʝʓ = ͸ͳʹ − ͷ͵Ͷ = ͹ͺ ˏ.                                                  (6.49) 

 

 ∇ʞʝʓ = ∇ʓʜʝ − ͵ = ͷ͵͹ − ͵ = ͷ͵Ͷ ˏ                                                     (6.50) 

 

Ɉɬɦɟɬɤɭ ɩɨɞɨɲɜɵ ɩɪɢɧɢɦɚɟɦ ɢɡ ɭɫɥɨɜɢɣ, ɱɬɨ ɫɧɢɦɟɦ 3 ɦɟɬɪɚ ɫɥɚɛɨɣ 
ɫɤɚɥɵ.  

ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ, 
ɨɩɪɟɞɟɥɹɸɬ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ܤ௡ூூ: 

௡ூூܤ  = ఊː∙ℎ௙∙ቀ 𝜌˄𝜌ೢ+௡−𝛼భቁ ,                                                               (6.51) 

 

ɝɞɟ ݂ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɛɟɬɨɧɚ ɩɨ ɝɪɭɧɬɭ ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ: ݂ = Ͳ,͹. 
Ɂɚɞɚɜɚɹɫɶ ɪɚɡɥɢɱɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ n, ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɱёɬ (ɬɚɛɥɢɰɚ 6.2) ɢ 

ɫɬɪɨɹɬɫɹ ɝɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɟɣ ܤ௡୍ = ݂ሺ݊ሻ ɢ ܤ௡୍୍ = ݂ሺ݊ሻ (ɪɢɫɭɧɨɤ 6.4). 

 

Ɍɚɛɥɢɰɚ 6.2 – Ʉɨɨɪɞɢɧɚɬɵ ɡɚɜɢɫɢɦɨɫɬɟɣ ܤ௡ூ = ݂ሺ݊ሻ ɢ ܤ௡୍୍ = ݂ሺ݊ሻ 

n ܤ௡ூ  ௡ூூܤ 
0 56,59 70,38 

0,1 57,35 66,86 

0,15 57,85 65,23 

0,3 60 60,78 

0,6 68,41 53,49 
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Ɋɢɫɭɧɨɤ 6.4 – Ƚɪɚɮɢɤɢ ɤɪɢɜɵɯ ܤ௡ூ  ɢ ܤ௡ூூ 

 

ɉɪɢɪɚɜɧɢɜɚɹ ܤ௡ூ  ɢ ܤ௡ூூ, ɨɩɪɟɞɟɥɹɟɦ n. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɩɨɥɭɱɢɥɢ 
n=0,316. ɉɨɞɫɬɚɜɥɹɹ ɷɬɨ ɡɧɚɱɟɧɢɟ ɜ ɥɸɛɭɸ ɢɡ ɮɨɪɦɭɥ, ɩɨɥɭɱɢɦ: 

 

௡ܤ  = ସହ,ହ√మరబబభబబబ∙ሺଵ−଴,ଷଵ଺ሻ+଴,ଷଵ଺∙ሺଶ−଴,ଷଵ଺ሻ−଴,ହ = ͸Ͳ,͵Ͷ ˏ                                          
 

Ⱦɚɥɟɟ ɩɪɢɧɢɦɚɟɦ ܤ௡ = ͸Ͳ,͵Ͷ ˏ. 
 

6.3.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɲɜɚɦɢ 

 

Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɪɚɡɪɟɡɚɟɬɫɹ ɩɨ ɞɥɢɧɟ ɩɨɫɬɨɹɧɧɵɦɢ ɲɜɚɦɢ ɧɚ ɨɬɞɟɥɶɧɵɟ 
ɫɟɤɰɢɢ. ɇɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɲɜɵ ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɜɨɛɨɞɧɨɟ ɪɚɡɜɢɬɢɟ 
ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɢ ɭɫɚɞɨɱɧɵɯ ɞɟɮɨɪɦɚɰɢɣ.  

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɟɤɰɢɨɧɧɵɦɢ ɲɜɚɦɢ ɜ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɧɚ 
ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 40 ɦ. ɉɪɢɧɢɦɚɟɦ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 
ɲɜɚɦɢ ɪɚɜɧɨɟ 24 ɦ. Ɋɚɡɪɟɡ ɞɟɥɚɟɦ ɩɨ ɛɵɤɭ.  

Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɲɜɵ ɞɥɹ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɢɧɢɦɚɟɦ 
ɲɢɪɢɧɨɣ 1 ɫɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 4 ɦ ɨɬ ɥɢɰɟɜɵɯ ɝɪɚɧɟɣ ɢ ɝɪɟɛɧɹ, ɚ ɜɧɭɬɪɢ ɬɟɥɚ 
ɩɥɨɬɢɧɵ 0,2 ɫɦ. 

 

6.3.3. Ȼɵɤɢ 

 

Ȼɵɤɢ ɫɥɭɠɚɬ ɨɩɨɪɨɣ ɞɥɹ ɪɚɛɨɱɢɯ ɢ ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 
Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɨɛɬɟɤɚɟɦɚɹ ɜ ɩɥɚɧɟ, ɬɚɤ ɤɚɤ ɪɚɡɪɟɡɚɟɬɫɹ 

ɫɤɜɨɡɧɵɦ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɭɫɚɞɨɱɧɵɦ ɲɜɨɦ. 

0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

45,0 50,0 55,0 60,0 65,0 70,0 75,0

n

B'n

B"n

B2 B1



82 

 

ɉɪɢ ɲɢɪɢɧɟ ɩɪɨɥɟɬɚ ܾ = ʹͲ ˏ ɬɨɥɳɢɧɭ ɛɵɤɨɜ ɦɨɠɧɨ ɩɨ ɪɟɤɨɦɟɧɞɚɰɢɹɦ 
Ȼɟɪɟɡɢɧɫɤɨɝɨ Ⱥ.Ɋ. ɩɪɢɧɹɬɶ ɪɚɜɧɨɣ ሺͲ,ͳʹ ÷ Ͳ,ͳ͸ሻܾ, ɚ ɬɨɥɳɢɧɭ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ 
ɭɜɟɥɢɱɢɜɟɬɫɹ ɧɚ (1÷1,5) ɦ, ɬɨɝɞɚ:  ߜ ′˄ = ሺͲ,ͳʹ ÷ Ͳ,ͳ͸ሻ · ܾ = ሺͲ,ͳʹ ÷ Ͳ,ͳ͸ሻ · ʹͲ = ሺʹ,Ͷ ÷ ͵,ʹሻ ˏ. 

 

Ɍɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ: 

˄ߜ  = ߜ ′˄ + ͳ = ͵ + ͳ = Ͷ ˏ.                                                                          (6.52) 

 

Ȼɵɤ ɜɵɞɜɢɝɚɟɬɫɹ ɜ ɜɟɪɯɧɢɣ ɛɶɟɮ ɧɚ 6 ɦɟɬɪɨɜ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɭɫɥɨɜɢɣ 
ɩɪɨɩɭɫɤɚ ɫɥɭɠɟɛɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. Ɍɢɩɵ ɡɚɬɜɨɪɨɜ ɨɫɧɨɜɧɨɣ ɢ ɚɜɚɪɢɣɧɨ-

ɪɟɦɨɧɬɧɵɣ. 
Ɇɢɧɢɦɚɥɶɧɚɹ ɲɢɪɢɧɚ ɢ ɞɥɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ ɫɨɫɬɚɜɥɹɟɬ ܽ ≈ c =Ͳ,ͷ ˏ. 
ɉɚɡɵ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ ɪɚɫɩɨɥɚɝɚɸɬ ɧɚ ɥɢɧɢɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ. Ⱦɥɢɧɧɚ 

ɩɚɡɨɜ ɞɥɹ ɪɚɛɨɱɢɯ ɡɚɬɜɨɪɨɜ ɫɨɫɬɚɜɥɹɟɬ m = 2 ɦ, ɲɢɪɢɧɚ n = 0,7 ɦ. 
 ɉɚɡɵ ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɪɚɡɦɟɳɚɟɬ ɧɚ 

ɪɚɫɫɬɨɹɧɢɢ ݈ଵ = ͳ,ͷ ˏ ɨɬ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɭɞɨɛɧɵɟ ɭɫɥɨɜɢɹ 
ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɧɚ ɪɚɛɨɱɟɦ ɡɚɬɜɨɪɟ. Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ: 

 ∇ʒʐ = ∇ʒʑ + ͳ,͸ ∙ ˕˔ܪ = ͸ͲͶ + ͳ,͸ ∙ ͺ = ͸ͳ͸,ͺ ˏ,                                   (6.53) 

 

ɝɞɟ ܪ˔˕ − ː˃˒ˑ˓ ː˃ ˅ˑˇˑ˔ˎˋ˅ˈ, ˕˔ܪ = ͺ ˏ. 
 

6.3.4 ɍɫɬɨɢ 

 

Ɋɚɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬɨɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɡɚɳɢɬɵ ɩɪɢɦɵɤɚɸɳɟɝɨ ɤ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɟ ɡɞɚɧɢɹ Ƚɗɋ, ɨɬ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ; ɞɥɹ 

ɪɚɡɞɟɥɟɧɢɹ ɩɨɬɨɤɨɜ, ɫɯɨɞɹɳɢɯ ɫ ɡɞɚɧɢɹ Ƚɗɋ ɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ, ɚ ɬɚɤ ɠɟ  
ɨɛɟɫɩɟɱɟɧɢɹ ɩɥɚɜɧɨɝɨ ɪɚɫɬɟɤɚɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ.  

Ⱦɥɹ ɞɚɧɧɨɝɨ ɝɢɞɪɨɭɡɥɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬɨɣ ɞɥɹ ɨɬɞɟɥɟɧɢɹ 
ɜɨɞɨɫɥɢɜɚ ɨɬ ɝɥɭɯɨɣ ɱɚɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɢ ɡɞɚɧɢɹ Ƚɗɋ. 

Ɍɨɥɳɢɧɚ ɭɫɬɨɹ ɫɨɫɬɚɜɥɹɟɬ: 
˖ߜ  = ఋଶ˄ ;                  (6.54) 

 

˖ߜ  = ସଶ = ʹ ˏ. 
 

ɍɫɬɨɣ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜɵɲɟ ɫɜɨɛɨɞɧɨɣ ɫɬɪɭɢ ɧɚ ʹ ˏ. 
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6.3.5 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ 

 

Ⱦɢɚɦɟɬɪ ɜɟɪɬɢɤɚɥɶɧɵɯ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɦ 0,3 ɦ. 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɞɪɟɧ – 3 ɦɟɬɪɚ. 
Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɞɪɟɧɵ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɳɚɞɶɸ 600 ɫɦ2 

ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɩɨ ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɱɟɪɟɡ 3 ɦ ɦɟɠɞɭ ɫɦɨɬɪɨɜɵɦɢ ɲɚɯɬɚɦɢ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɚɞɪ, ɚ ɬɚɤɠɟ ɞɨ ɜɟɪɯɨɜɨɣ 
ɝɪɚɧɢ ɩɪɨɞɨɥɶɧɨɣ ɝɚɥɟɪɟɢ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 4 ɦɟɬɪɚ, ɩɪɢ ɭɫɥɨɜɢɢ 
ɫɨɛɥɸɞɟɧɢɢ ɭɫɥɨɜɢɹ: 

 ˃ˇ˓ ൒ ʜ೏∙ఊ೙ூˍ˓,೘  ,                                                                                                   (6.55) 

 

ɝɞɟ ʜௗ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ, 
      

 ʜௗ = ∇ʜʞʢ − ∇˒ˑˎ = ͸ͳʹ − ͷ͵ͺ,ͷ = ͹͵,ͷ ˏ.                                     (6.56) 

 

ɝɞɟ ∇˒ˑˎ = 538,5 ɦ, - ɨɬɦɟɬɤɚ ɩɨɥɚ ɧɢɠɧɟɣ ɝɚɥɟɪɟɢ 

ܫ̱  ;௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɞɥɹ ɜɬɨɪɨɝɨ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ 1,2ߛ  ˓,௠– ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ, 
ܫ̱  ˓,௠ = ʹͷ. 

 

     ˃ˇ˓ ൒ ଻ଷ,ହ∙ଵ,ଶଶହ =  ͵,ͷ͵ ˏ.  
 

6.3.6 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 

 

ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɨɞɨɥɶɧɵɟ, ɩɨɩɟɪɟɱɧɵɟ ɝɚɥɟɪɟɢ.  
Ɋɚɡɦɟɪɵ ɝɚɥɟɪɟɣ, ɭɫɬɪɚɢɜɚɟɦɵɯ ɞɥɹ ɰɟɦɟɧɬɚɰɢɣ ɨɫɧɨɜɚɧɢɹ; ɫɨɡɞɚɧɢɹ ɢ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɞɪɟɧɚɠɚ, ɫɨɫɬɚɜɥɹɟɬ: ɲɢɪɢɧɚ 2,5 ɦ ɢ ɜɵɫɨɬɚ 3 ɦ, 
ɱɬɨ ɨɛɟɫɩɟɱɢɬ ɩɪɨɜɨɡ ɢ ɪɚɛɨɬɭ ɛɭɪɨɜɨɝɨ, ɰɟɦɟɧɬɚɰɢɨɧɧɨɝɨ ɢ ɞɪɭɝɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ƚɚɥɟɪɟɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɞɥɹ ɫɛɨɪɚ ɢ ɨɬɜɨɞɚ ɜɨɞɵ, ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ 
ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ ɢ ɭɩɥɨɬɧɟɧɢɹ ɲɜɨɜ, ɪɚɡɦɟɳɟɧɢɹ ɄɂȺ ɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ 
ɤɨɦɦɭɧɢɤɚɰɢɣ ɢɦɟɸɬ ɲɢɪɢɧɭ 2,5 ɦ, ɜɵɫɨɬɭ 2,5 ɦ.  

 

6.3.7 ɐɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ  
 

ȼ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ, ɫɬɨɹɳɟɣ ɧɚ ɫɤɚɥɟ, ɭɫɬɪɚɢɜɚɟɦ 

ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɷɥɟɦɟɧɬɵ: ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ ɢ ɜɟɪɬɢɤɚɥɶɧɵɣ 
ɞɪɟɧɚɠ. 

Ⱦɚɧɧɵɟ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 

   ݈ଵ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻ ∙  (6.57)                                                                                   ,˒ܤ
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ɝɞɟ ܤ˒ = ͸Ͳ,͵Ͷ ˏ, - ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, 
 ݈ଵ = Ͳ,ͳ ∙ ͸Ͳ,͵Ͷ = ͸,Ͳ͵ ˏ.                        
  

Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ: 
 ℎˊ˃˅ = ሺͲ,ͷ ÷ Ͳ,ͺሻ ∙  ௠௔௫                                                                             (6.58)ܪ

 ℎˊ˃˅ = ሺ͵͸,͵ ÷ ͷͺ,ͳሻ ˏ.  ɉɪɢɧɢɦɚɟɦ:  ℎˊ˃˅ = ͶͲ ˏ. 
 ˆˇˈ H୫ax = ͹ʹ,͸ ˏ, − ˏ˃ˍ˔ˋˏ˃ˎ˟ː˞ˌ ː˃˒ˑ˓ ,  
 H୫ax = ∇ʜʞʢ − ∇hʜʐ ୫i୬ = ͸ͳʹ − ͷ͵ͻ,Ͷ = ͹ʹ,͸ ɦ.                                  (6.59) 

 

ɝɞɟ ∇hʜʐ ୫i୬ = ͷ͵ͻ,Ͷ ˏ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɩɪɢ QȼɏɄ = 1000 ɦ3/ɫ 

 

Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɚ: 

 ℎˇ˓ = Ͳ,ͷ ∙ ℎˊ˃˅ = Ͳ,ͷ ∙ ͶͲ = ʹͲ ˏ .                                                              (6.60) 

 

Ⱦɢɚɦɟɬɪ ɫɤɜɚɠɢɧ ɞɥɹ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɦ 0,22 ɦ. 
Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ:   
˅˃ˊߜ  = ∆ு∙ఊ೙௃ˍ˓ ,                                                                                                               (6.61) 

 

ɝɞɟ   ∆ܪ − ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ, ∆ܪ = Ͷ͵,ͷ͸ ˏ; ܬˍ˓ − ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ, ܬˍ˓ = ͳͷ.       
 

˅˃ˊߜ  = ସଷ,ହ଺∙ଵ,ଶଵହ = ͵,Ͷͺ ˏ.    
 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɦ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 

 ݈ଶ > Ͷ ˏ ˋ ݈ଶ > ఋˊ˃˅ଶ ; 

 ݈ଶ = ଵ,଼଻ଶ = ͳ,͹Ͷ ˏ;  
 

ɉɪɢɧɢɦɚɟɦ ݈ଶ = ͷ ˏ. 
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6.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 

 

Ɋɚɫɱёɬɵ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
ɜɵɩɨɥɧɹɸɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. ȼ ɫɨɫɬɚɜ ɨɫɧɨɜɧɨɝɨ 
ɫɨɱɟɬɚɧɢɹ ɜɯɨɞɹɬ ɧɚɝɪɭɡɤɢ ɩɨɫɬɨɹɧɧɵɟ, ɜɪɟɦɟɧɧɵɟ, ɞɥɢɬɟɥɶɧɵɟ ɢ 
ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ. ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɜ ɧɚɢɛɨɥɟɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ, ɧɨ ɜɨɡɦɨɠɧɵɯ ɫɨɱɟɬɚɧɢɹɯ. Ɋɚɫɱёɬ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ 
ɨɫɧɨɜɚɧɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɫɥɭɱɚɹ, ɤɨɝɞɚ ɭɪɨɜɟɧɶ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɧɨɪɦɚɥɶɧɨɦɭ ɩɨɞɩɨɪɧɨɦɭ ɭɪɨɜɧɸ, ɚ ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɦɢɧɢɦɚɥɶɧɨɦɭ, ɤɨɬɨɪɵɣ ɜɨɡɦɨɠɟɧ ɩɪɢ ɩɪɨɩɭɫɤɟ ɪɚɫɯɨɞɚ ɧɚ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɵɟ 
ɧɭɠɞɵ. 

 

 6.4.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 

 

ɉɥɨɳɚɞɶ ɞɨ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad.  ܵ˒ˎ = ʹͶͷͳ,ʹ ˏଶ , ܵ˄ = ʹͻͲͶ,͵ ˏଶ. ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ 
ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

ˎ˒ܩ   = ௌ˒ˎ∙௕∙ఊ˄௕+ఋ˄ = ଶସହଵ,ଶ∙ଶ଴∙ଶସଶ଴+଺ = Ͷͷʹͷʹ,ͻ ˍʜ/ˏ.                                                (6.62) 

 

ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɸ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ: 
 

˄ܩ    = ௌ˄∙ఋ˄∙ఊ˄௕+ఋ˄ = ଶଽ଴ସ,ଷ∙଺∙ଶସଶ଴+଺ = ͳ͸Ͳͺͷ,͵ ˍʜ/ˏ.                                                    (6.63) 

 

ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
ˊݍ  ≈ Ͳ,Ͳͷͷ ∙ ݂√݂ ∙ ݃,                                                                                      (6.64) 

 

ɝɞɟ  ݂ – ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ. 
ɉɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
 ݂ = ሺߘʣʞʢ − ʒʑߘ + Ͳ,ͷሻ ∙ ܾ = ሺ͸ͳͷ − ͸ͲͶ + Ͳ,ͷሻ ∙ ʹͲ = ʹ͵Ͳ ˏଶ.          (6.65) 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ:  
ˊݍ  = Ͳ,Ͳͷͷ ∙ ʹ͵Ͳ√ʹ͵Ͳ ∙ ͻ,ͺͳ = ͳͺͺʹ,͸ ˍʜ.   

 

ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ: 
˓ˊܩ  ˃˔ч = ௤ˊ௕+ఋ˄ = ଵ଼଼ଶ,଺ଶ଴+଺ = ͹ʹ,͵ͺ ˍʜ/ˏ.                                                           (6.66) 
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6.4.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 

 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ:  
  ܶ˅ ଵ = ௚∙ுమ˅∙ఘ˅ଶ = ଽ,଼ଵ∙଻଼మ∙ଵ଴଴଴ଶ = ʹͻͺͶʹ,Ͳʹ ˍʜˏ.                                                    (6.67) 

 

ɝɞɟ     Hɜ
 = 612-534=78 ɦ 

 

ɋ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ܶː ଵ = ௚∙ுమː∙ఘ˅ଶ = ଽ,଼ଵ∙ହ,ଷସమ∙ଵ଴଴଴ଶ = ͳ͵ͻ,ͺ͹ ˍʜˏ.                                                       (6.68) 

 

ɝɞɟ    Hɧ
 = 539,4-534=5,34 ɦ. 

 

ɉɥɟɱɨ ɞɥɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɬɪɟɬɶ 
ɜɵɫɨɬɵ ɩɨɜɟɪɯɧɨɫɬɢ ɞɚɜɥɟɧɢɹ: 

 ்݈˅ భ = ∇ʜʞʢ−∇ʞʝʓଷ = ଺ଵଶ−ହଷସଷ = ʹ͸ ˏ,                                                              (6.69) 

 ்݈ː భ = ∇ʜʐ೘𝑖೙−∇ʞʝʓଷ = ହଷଽ,ସ−ହଷସଷ = ͳ,͹ͺ ˏ.                                                      (6.70) 

 

6.4.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɢɟ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɢ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 
ɞɚɜɥɟɧɢɹ 

 

ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:     
 ܹ˅ ˊ˅ = 𝜌˅ ∙ ݃ ∙ ܵˠ˒ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͵ʹͷ,ͺ = ͵ͳͻ͸,ͳ ˍʜ.                                   (6.71) 

   

ɝɞɟ    ܵˠ˒- ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ, ܵˠ˒ = ͵ʹͷ,ͺ ˏଶ 

 

ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ:     
 ˗ܹ = 𝜌˅ ∙ ݃ ∙ ܵ˗ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͸͹Ͷ,ͺ = ͸͸ͳͻ,͹ ˍʜ.                                  (6.72) 

   

ɝɞɟ    ܵ˗- ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ܵ˗ = ͸͹Ͷ,ͺ ˏଶ 

 

ɗɩɸɪɭ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɦ ɩɨ ɋɇɢɉɭ [3]. 

Ⱦɥɹ ɜɬɨɪɨɝɨ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ: 
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ௗܪ = ∇ʜʞʢ − ∇ʜʐ௠𝑖௡ = ͸ͳʹ − ͷ͵ͻ,Ͷ = ͹ʹ,͸ ˏ,                                       (6.73) 

௔௦ܪ  = Ͳ,Ͷ ∙ ௗܪ = Ͳ,Ͷ ∙ ͹ʹ,͸ = ʹͻ,ͲͶ ˏ,                                                        (6.74) 

ௗ௥ܪ   = Ͳ,ͳͷ ∙ ௗܪ = Ͳ,ͳͷ ∙ ͹ʹ,͸ = ͳͲ,ͺͻ ˏ,                                                   (6.75) 

 Δܪˊ = ௗܪ  − ௔௦ܪ = ͹ʹ,͸ − ʹͻ,ͲͶ = Ͷ͵,ͷ͸ ˏ.                                            (6.76) 

 

6.4.4 ȼɨɥɧɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 

 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ: 
 ܹ˅ ˑˎː = Ͳ,ͷ ∙ 𝜌˅ ∙ ݃ ∙ ℎଵ% ቀఒ̅గ + ℎబଶ ቁ,                                                                       (6.77)  

 

ɝɞɟ  ℎ଴ ɩɨ ɮɨɪɦɭɥɟ: 

 ℎ଴ = గℎభ%మఒ̅ = ଷ,ଵସ∙ସ,଴ଽమସଽ,ଽ = ͳ,Ͳ͸ ˏ.                                                                           (6.78) 

 ܹ˅ ˑˎː = Ͳ,ͷ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ Ͷ,Ͳͻ ቀସଽ,଴ଽଷ,ଵସ + ଵ,଴଺ଶ ቁ =  ͵ʹͶ,͵͸ ɤɇ. 
 

Ʌɢɧɢɹ ɞɟɣɫɬɜɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ܹ˅ ˑˎː ɧɚɯɨɞɢɬɫɹ ɧɢɠɟ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɧɚ ɜɟɥɢɱɢɧɭ:  

 

 ˖˔ = ఒ̅ଶగ − ଷ଼ ℎଵ% = ସଽ,଴ଽଶ∙ଷ,ଵସ − ଷ଼ ∙ Ͷ,Ͳͻ = ͸,ʹͺ ˏ.                                                (6.79) 

 

ɉɥɟɱɨ ɜɨɥɧɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ L: 

 ݈ = ʜʞʢ − ʞʝʓ − ˖˔ = ͸ͳʹ − ͷ͵Ͷ − ͸,ʹͺ = ͹ͳ,͹ͳ ˏ                               (6.80) 

 

6.4.5 Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ 

 

Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ˓ː = ːߛ˅ˊ˅ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ − φଶː ቁ =  = ͳʹ ⋅ ͷ ⋅ ଶ݃ݐ ቀͶͷ − ଷହଶ ቁ = ʹ͵,͵ʹ ˍʜ/ˏଶ,            (6.81) 

 

ɝɞɟ   hɧ – ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ (ɝɪɚɜɢɣɧɨ-ɩɟɫɱɚɧɵɣ), ɩɪɢɧɢɦɚɟɦɚɹ ɨɬ ɭɪɨɜɧɹ 
ɞɧɚ ɢ ɪɚɜɧɚ 5 ɦ, 
          φɧ – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ, 220. 
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Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ: 
 ʔː = ሺ˓ː∙ℎːሻଶ = ሺଶଷ,ଷଶ ∙ହሻଶ = ͷͺ,͵ͳ ˍʜ/ˏ.                                                          (6.82) 

 
Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɚɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ 

ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ. 
 ˓ଶ = ߛ̂ ˓˅́ ˅ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ − 𝜙ˆ˓ଶ ቁ − ʹ ∙ ܿˆ˓ ∙ ݃ݐ ቀͶͷ − 𝜙ˆ˓ଶ ቁ                                 (6.83) 

 

ɝɞɟ 𝜙ˆ˓ − ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ (𝜙ˆ˓ = ͵ͷ°); 

      ܿˆ˓ − ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬɚ (ܿˆ˓ = ͻͲ); 

 

ɍɞɟɥɶɧɵɣ ɜɟɫɚ ɜɡɜɟɲɟɧɧɨɝɨ ɝɪɭɧɬɚ:  
ߛ̂  ˓˅́ ˅ = ߛ̂ ˓ − ሺͳ − ݊଴ሻ ∙ ߛ˅ = ʹͷ − ሺͳ − Ͳ,Ͷሻ ∙ ͳͲ = ͳͻ                               (6.84) 

 

ɝɞɟ ̂ߛ ˓ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɫɭɯɨɝɨ ɝɪɭɧɬɚ (ɞɥɹ ɝɪɚɧɢɬɚ 25); ݊଴  - ɩɨɪɢɫɬɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ (ɞɥɹ ɝɪɚɧɢɬɚ 0,39-0,405); ˅ߛ  – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ. 
  ˓ଶ = ͳͻ ∙ ͵ ∙ ଶ݃ݐ ቀͶͷ − ଷହଶ ቁ − ʹ ∙ ͻͲ ∙ ݃ݐ ቀͶͷ − ଷହଶ ቁ =  −͹ͺ,ʹͳ ˍʜ/ˏଷ  

 

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

 ˓ଷ = ሺͳͲ ∙ ͷ + ͳͻ ∙ ͵ሻ ∙ ଶ݃ݐ ቀͶͷ − ଷହଶ ቁ − ʹ ∙ ͻͲ ∙ ݃ݐ ቀͶͷ − ଷହଶ ቁ =            −͸Ͷ,͹ͳ ˍʜ/ˏଷ  
 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 
˓ˆ ˕ˍ˃ܧ  = ௣మ+௣యଶ ∙ ℎˆ˓ = −଻଼,ଶଵ−଺ସ,଻ଵଶ ∙ ͵ = −ʹͳͶ,͵ͺ ˍʜ                                 (6.85) 

 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɚɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɩɨɥɭɱɢɥɨɫɶ ɨɬɪɢɰɚɬɟɥɶɧɵɦ, 
ɬɨ ɜ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɚɯ ɨɧɨ ɭɱɢɬɵɜɚɬɶɫɹ ɧɟ ɛɭɞɟɬ. 

 

ɉɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ: 

˓ˆ ˔˃˒݌  = ͳͻ ∙ ͵ ∙ ଶ݃ݐ ቀͶͷ + ଷହଶ ቁ + ʹ ∙ ͻͲ ∙ ݃ݐ ቀͶͷ + ଷହଶ ቁ =  ͷͷͷ,ͻ͵ ˍʜ/ˏଷ  

˓ˆ ˔˃˒ܧ  = ௣˒˃˔ ˆ˓∙ℎˆ˓ଶ = ହହହ,ଽଷ∙ଷଶ =  ͺ͵͵,ͺͻ ˍʜ/ˏଷ                                                  (6.86) 
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6.5 Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɩɪɢɧɢɦɚɟɦ: 
1) Ɂɚ ɪɚɫɱɟɬɧɨɟ ɫɟɱɟɧɢɟ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨɞɨɲɜɚ ɩɥɨɬɢɧɵ, ɩɥɟɱɢ ɛɟɪɭɬɫɹ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɟɟ ɰɟɧɬɪɚ; 
2) ȼɟɪɬɢɤɚɥɶɧɵɟ ɫɢɥɵ ɧɚɩɪɚɜɥɟɧɧɵɟ ɜɧɢɡ ɩɪɢɧɢɦɚɸɬɫɹ ɫɨ ɡɧɚɤɨɦ «+», ɚ 

ɧɚɩɪɚɜɥɟɧɧɵɟ ɜɜɟɪɯ ɫɨ ɡɧɚɤɨɦ «-»; 
3) ɂɡɝɢɛɚɸɳɢɟ ɦɨɦɟɧɬɵ ɩɨ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɟ ɩɪɢɧɢɦɚɸɬɫɹ ɫɨ ɡɧɚɤɨɦ «+», 

ɚ ɩɪɨɬɢɜ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ ɫɨ ɡɧɚɤɨɦ «-»; 
4) Ɋɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɫɨ ɡɧɚɤɨɦ «+», ɚ ɫɠɢɦɚɸɳɢɟ 

ɫɨ ɡɧɚɤɨɦ «-». 
Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱёɬɚ ɫɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ 6.3, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɦ ɜɫɟ 

ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. 

 

Ɍɚɛɥɢɰɚ 6.3 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɚ f  

 

ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

ɋɢɥɚ, ɤɇ 

ɋɢɥɚ ɫ ɭɱɟɬɨɦ 
ɤɨɷɮ. 

ɧɚɞɟɠɧɨɫɬɢ, 
ɤɇ 

ɉɥɟɱɨ, 
ɦ 

Ɇɨɦɟɧɬ, ɤɇɦ 

Ɍɜ1 1  29842,02 29842,02 26 775892,5 

Ɍɧ1 1  139,87 139,87 1,78 248,9 

Gɛ 0,95  16085,3 15281,04 12,9 -197125,4 

Gɩɥ 0,95  45252,6 42990,26 9,4 -404108,4 

ȿɧ 1,2  58,31 69,9 4,67 326,8 

Wɜɡɜ 1  3196,1 3196,1 0 0 

Wɮ 1  6619,7 6619,7 16,86 111608,2 

Gɡ 0,9  72,38 65,142 25,59 -1666,9 

Wɜɨɥɧ 1  324,3 324,3 71,72 23259,8 

ȿɩɚɫ 0,8  833,89 667,1 1 667,1 

Σ 48520,63 - 309102,6 

 

Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ 
ɫɟɱɟɧɢɢ ɩɥɨɬɢɧɵ (ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ) ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɚɦ: 

- Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜎௨௬ = − ே஻ + ଺∙∑ ெ஻మ = − ସ଼ହଶ଴,଺ଷ଺଴,ଷସ + ଺∙ଷ଴ଽଵ଴ଶ,଺଺଴,ଷସమ = −ʹͻͶ,͹Ͷˍʞ˃ ,                       (6.87) 

 

ɝɞɟ  ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; 
 ;ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ – ܯ          
 .ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ – ܤ          
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ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ =           = −ʹͻͶ,͹Ͷ ∙ Ͳ − ͳͲ ∙ ͹ͺ ∙ ሺͳ − Ͳሻ = −͹ͺͲ ˍʞ˃ ,                                  (6.88) 

  

ɝɞɟ  ߛ௪ = ͳͲ ɤН/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; 
ௗ௨ܪ           = ͸ͳʹ − ͷ͵Ͷ = ͹ͺ ˏ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ 
ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; 
          ݉௨ = ctg  ଵ – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. Ɍɚɤ ɤɚɤߙ ଵ, ɝɞɟߙ
ɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ ctan ଵߙ = Ͳ. 

Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 ߬௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨) ∙ ݉௨                                                                               (6.89)  ߬௫௬௨ = (ͳͲ ∙ ͹ͺ + ሺ−ʹͻͶ,͸ͳͺሻ) ∙ Ͳ = Ͳ ˍʞ˃  

 

Ƚɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 
 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ =  = −ʹͻͶ,͹Ͷ ∙ ሺͳ + Ͳሻ + ͳͲ ∙ ͹ͺ ∙ Ͳ = −ʹͻͶ,͹Ͷ ˍʞ˃                                      (6.90) 

 

Ƚɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 
  𝜎ଷ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͳͲ ∙ ͹ͺ = −͹ͺͲ ˍʜ/ˏଶ.                                                 (6.91) 

 

- Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 

ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜎௬௧ = − ே஻ − ଺∙∑ ெ஻మ = − ସ଼ହଶ଴,଺ଶ଺଴,ଷସ − ଺∙ଷ଴ଽଵ଴ଶ,଺଺଴,ଷସమ = −ͳ͵ͳ͵,ͷ ˍʜ/ˏଶ.                    (6.92) 

 

ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
            𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ = = −ͳ͵ͳ͵,ͷ ∙ Ͳ,͸Ͷଶ − ͳͲ ∙ ͷ,Ͷ ∙ ሺͳ − Ͳ,͸Ͷଶሻ = −ͷ͸ͻ,ͺͻ ˍʜ/ˏଶ,                 (6.93) 

 

ɝɞɟ  ݉௧ = ݃ݐ ଶߙ ଶ, ɝɞɟߙ = ͵͵º – ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ.  
ௗ௧ܪ           = ͷ͵ͻ,Ͷ − ͷ͵Ͷ = ͷ,Ͷ ˏ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 

Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 ߬௫௬௧ = ௪ߛ)− ∙ ௧ௗܪ + 𝜎௧௬) ∙ ݉௧ =  = −(ͳͲ ∙ ͷ,Ͷ + ሺ−ͳ͵ͳ͵,ͷ ሻ) ∙ Ͳ,͸Ͷ = ͺͲ͸,ͳ͸ ˍʜˏమ.                                            (6.94)               
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Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɟ: 
            𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௧ௗܪ ∙ ݉௧ଶ = = −ͳ͵ͳ͵,͸ʹ ∙ ሺͳ + Ͳ,͸Ͷଶሻ + ͳͲ ∙ ͷ,Ͷ ∙ Ͳ,͸Ͷଶ = −ͳͺʹͻ,͵ͻ ˍʜ/ˏଶ;           (6.95) 

 𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͳͲ ∙ Ͷ,ͷ = −Ͷͷ ˍʜ/ˏଶ.                                                   (6.96) 

 

ȼɫɟ ɪɚɫɱɟɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 6.4. 

 

Ɍɚɛɥɢɰɚ 6.4 - ɇɚɩɪɹɠɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɩɥɨɬɢɧɟ 

Ƚɪɚɧɶ ɇɚɩɪɹɠɟɧɢɟ Ɂɧɚɱɟɧɢɟ, ɤɉɚ 

ȼɟɪɯɨɜɚɹ 

𝜎௨௬ -294,74 𝜎௫௨ -780 ߬௫௬௨  0 𝜎ଵ௨ -294,74 𝜎ଷ௨ -780 

ɇɢɡɨɜɚɹ 

𝜎௬௧ -1313,5 𝜎௫௧ -569,89 ߬௫௬௧  806,16 𝜎ଵ௧ -45 𝜎ଷ௧ -1829,39 

 

6.6 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 

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

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

 

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

௖ௗߛ ௖ௗ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹߛ           =Ͳ,ͻ;  

          ܴ௕ − ɪɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ, ɢɫɯɨɞɹ ɢɡ ɤɥɚɫɫɚ ɛɟɬɨɧɚ 
ȼ =5, ɩɪɢɧɢɦɚɟɦ ܴ௕ = ʹͺͲͲ ˍʜ/ˏଶ. 

 ͳ,ʹ ∙ ͳ ∙ ͳͺʹͻ,͵ͻ < Ͳ,ͻ ∙ ʹͺͲͲ 

 ʹͳͻͷ,Ͷ͹ ˍʜ/ˏଶ < ʹͷʹͲ ˍʜ/ˏଶ 
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ɍɫɥɨɜɢɟ ɨɛɳɟɣ ɩɪɨɱɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬɫɹ. 
 

ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 
 𝜎′௬ < Ͳ ,                                                                                                                (6.98) 

 −ʹͻͶ,͹Ͷ ˍʜ/ˏଶ < Ͳ – ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 
 

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

 

 ʹͻͶ,͹Ͷ  ˍʜ/ˏଶ ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ሺ͸ͳʹ − ͷ͵Ͷሻ ˍʜ/ˏଶ 
 ʹͻͶ,͹Ͷ  ˍʜ/ˏଶ ൒ ͳͻͷ ˍʜ/ˏଶ.  

 

ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦɢ 
ɩɪɨɱɧɨɫɬɢ. 

 

6.7 Ɋɚɫɱёɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 

 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ 
ɨɫɧɨɜɚɧɢɹ, ɬɨ ɟɫɬɶ ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ ɫɨɨɪɭɠɟɧɢɹ. ɉɥɨɬɢɧɵ 
ɪɚɫɫɱɢɬɵɜɚɸɬ ɧɚ ɫɞɜɢɝ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ – ɩɨ ɩɨɬɟɪɟ ɧɟɫɭɳɟɣ 
ɫɩɨɫɨɛɧɨɫɬɢ. ɉɪɨɢɡɜɨɞɢɦ ɫɛɨɪ ɧɚɝɪɭɡɨɤ ɜ ɩɨɥɧɨɦ ɨɛɴёɦɟ ɞɥɹ ɪɚɫɱɟɬɚ 
ɭɫɬɨɣɱɢɜɨɫɬɢ. 

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

  ோ∙ఊ೎೏ி∙ఊ೗೎ ൒  ௡,                                                                                                      (6.100)ߛ

 

ɝɞɟ ߛ௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ; 

 ;௟௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤߛ      

 ;௖– ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵߛ      

ܨ   = ɜܶ − ɧܶ + ɜܹɨɥ + Еɧ =  = ʹͻͺͶʹ,Ͳʹ − ͳ͵ͻ,ͺ͹ + ͵ʹͶ,͵ + ͸ͻ,ͻ͹ = ͵ͲͲͺͶ,ͺʹ ɤɇ
ɦ

;                        (6.101) 

 ܴ = ɩɥܩ) + Ȼܩ − ɜܹɡɜ − ɮܹ + (ɡܩ ∙ tan ߮ + ʔɩɫ ∙ ߛ̝ ′ + ܿ ∙ 𝜔 = ሺͶʹͻͺͻ,ͻ͹ +           ͳͷʹͺͳ,ͲͶ − ͵ͳͻ͸,ͳ − ͸͸ͳͻ,͹ + ͸ͷ,ͳͶʹሻ ∙ Ͳ,͹ + ͸͸͹,ͳ ∙ Ͳ,͹ + ͳͲͲ ∙ ͸Ͳ,͵Ͷ  = ͶͲͶ͸ͷ,Ͷʹ ˍʜ/ˏ,                                                                                          (6.102) 

 

ɝɞɟ  ߮݊ܽݐ = Ͳ,͹ – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɞɥɹ ɫɤɚɥɵ ɜ ɨɫɧɨɜɚɧɢɢ (ɝɪɚɧɢɬ); 
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       ܿ = ͳͲͲ ɤɇ/ɦଶ– ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɝɪɚɧɢɬɚ; 
′௖ߛ        −ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɩɨ ɧɚɝɪɭɡɤɟ, ɞɥɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ 
ɩɪɢɧɢɦɚɟɬɫɹ ߛ௖′ = Ͳ,͹; 

       𝜔 = ɩܤ ∙ ͳ = ͸Ͳ,͵Ͷ ɦଶ – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ 
ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ: 
 ସ଴ସ଺ହ,ସଶ∙଴,ଽହଷ଴଴଼ସ,଼ଶ∙ଵ ൒ ͳ,ʹ,  
 ͳ,ʹͺ ൒ ͳ,ʹ  – ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ.  
 

ɍɫɥɨɜɢɟ (6.103) ɜɵɩɨɥɧɹɟɬɫɹ.  
ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɧɚ ɫɞɜɢɝ. 
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7 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ 
Ɇɭɥɚɧɫɤɨɣ Ƚɍ. Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 

 

ȼ ɫɬɜɨɪɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ɇɭɥɚɧɫɤɨɣ Ƚɗɋ ɜɨɞɨɫɛɨɪɧɚɹ ɩɥɨɳɚɞɶ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɥɚɛɨɯɨɥɦɢɫɬɭɸ ɪɚɜɧɢɧɭ, ɜɟɪɯɧɹɹ ɱɚɫɬɶ ɤɨɬɨɪɨɣ ɞɨɫɬɢɝɚɟɬ ɜɵɫɨɬɵ 
190 ɦ.  

Ʌɟɞɨɫɬɚɜ ɫ ɧɨɹɛɪɹ ɞɨ ɧɚɱɚɥɚ ɦɚɹ. ȼ ɜɟɪɯɧɟɦ ɬɟɱɟɧɢɢ ɩɟɪɟɦɟɪɡɚɟɬ. 
Ɂɚɦɟɪɡɚɟɬ ɜ ɩɟɪɜɨɣ ɞɟɤɚɞɟ ɧɨɹɛɪɹ, ɜɫɤɪɵɜɚɟɬɫɹ ɜ ɩɟɪɜɨɣ ɞɟɤɚɞɟ ɦɚɹ. 

Ɋɚɫɫɦɚɬɪɢɜɚɟɦɚɹ ɬɟɪɪɢɬɨɪɢɹ ɨɬɧɨɫɢɬɫɹ ɤ ɩɟɪɟɯɨɞɧɨɦɭ ɨɬ ɪɟɡɤɨ 
ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɝɨ  ɤ ɦɭɫɫɨɧɧɨɦɭ. ɋɪɟɞɧɟɦɟɫɹɱɧɚɹ ɦɢɧɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɞɟɤɚɛɪɟ -30. 4, ɚ ɫɪɟɞɧɟɦɟɫɹɱɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜ 
ɢɸɥɟ + 22. 2. ȼ ɩɪɟɞɟɥɚɯ ɬɟɪɪɢɬɨɪɢɢ ɡɧɚɱɢɬɟɥɶɧɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɢɦɟɟɬ 
ɩɨɡɞɧɟɟ - ɜɟɫɟɧɧɢɟ ɢ ɪɚɧɟ - ɨɫɟɧɧɢɟ ɡɚɦɨɪɨɡɤɢ. ɉɨɡɞɧɟɟ - ɜɟɫɟɧɧɢɟ ɡɚɦɨɪɨɡɤɢ 
ɧɚɛɥɸɞɚɸɬɫɹ ɜ ɩɟɪɢɨɞ ɞɨ 17 - 21 ɦɚɹ, ɚ ɩɨɫɬɭɩɥɟɧɢɟ ɪɚɧɟ - ɨɫɟɧɧɢɯ ɡɚɦɨɪɨɡɤɨɜ 
ɫ 17 - 18 ɫɟɧɬɹɛɪɹ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ ɪɚɜɧɚ 110 - 118 

ɞɧɟɣ. ȼɵɫɨɬɚ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ ɧɟɡɧɚɱɢɬɟɥɶɧɚ ɜ ɧɨɹɛɪɟ ɨɧɚ ɪɚɜɧɚ ɜ ɫɪɟɞɧɟɦ 10-

12 ɫɦ, ɩɨɫɬɟɩɟɧɧɨ ɭɜɟɥɢɱɢɜɚɹɫɶ ɞɨɫɬɢɝɚɟɬ 20-25 ɫɦ ɭɠɟ ɜ ɫɟɪɟɞɢɧɟ ɡɢɦɵ. ȼ 
ɧɟɤɨɬɨɪɵɟ ɫɧɟɠɧɵɟ ɡɢɦɵ ɜɵɫɨɬɚ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ ɦɨɠɟɬ ɛɵɬɶ 50-55 ɫɦ. 

Ɉɪɢɟɧɬɢɪɭɹɫɶ ɧɚ ɩɪɨɟɤɬ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɩɨ ɛɚɫɫɟɣɧɭ 
ɪ.ɂɞɸɦ 2012ɝ, ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɫɨɞɟɪɠɚɧɢɟ ɜ ɜɨɞɟ ɜɵɹɜɥɟɧɧɵɯ ɬɹɠёɥɵɯ 
ɦɟɬɚɥɥɨɜ ɜ ɨɬɞɟɥɶɧɨɫɬɢ ɧɟ ɨɤɚɡɵɜɚɟɬ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɧɟɝɚɬɢɜɧɨɝɨ ɜɥɢɹɧɢɹ. 
Ʉɚɱɟɫɬɜɨ ɜɨɞɵ ɩɨ ɞɚɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ ɦɨɠɧɨ ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ ɤɚɤ 
«ɫɥɚɛɨɡɚɝɪɹɡɧёɧɧɚɹ ɬɹɠёɥɵɦɢ ɦɟɬɚɥɥɚɦɢ», ɚ ɷɤɨɥɨɝɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ – 

«ɛɥɚɝɨɩɪɢɹɬɧɨɟ». Ɂɚɝɪɹɡɧɹɸɳɢɟ ɜɟɳɟɫɬɜɚ, ɜɵɹɜɥɟɧɧɵɟ ɜ ɜɨɞɟ ɪɟɤɢ ɂɞɸɦ ɜ 
ɤɨɧɰɟɧɬɪɚɰɢɹɯ, ɩɪɟɜɵɲɚɸɳɢɯ ɧɨɪɦɚɬɢɜɵ ɉȾɄɪɯ, ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ ɫɥɟɞɭɸɳɢɣ 
ɪɹɞ ɩɨ ɫɬɟɩɟɧɢ ɭɛɵɜɚɧɢɹ ɢɯ ɬɨɤɫɢɱɧɨɫɬɢ: ɫɜɢɧɟɰ> ɮɟɧɨɥɵ> ɧɟɮɬɟɩɪɨɞɭɤɬɵ> 

ɦɟɞɶ> ɰɢɧɤ> ɠɟɥɟɡɨ> ɦɚɪɝɚɧɟɰ> ɚɦɦɨɧɢɣɧɵɣ ɚɡɨɬ> ɨɪɝɚɧɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ. 
Ɉɫɧɨɜɧɵɟ ɢɫɬɨɱɧɢɤɢ ɡɚɝɪɹɡɧɟɧɢɹ – ɩɪɟɞɩɪɢɹɬɢɹ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɣ, 
ɰɟɥɥɸɥɨɡɧo-ɛɭɦɚɠɧɨɣ, ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɨɣ, ɝɨɪɧɨɞɨɛɵɜɚɸɳɟɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 

ɉɨ ɛɟɪɟɝɚɦ ɩɪɨɢɡɪɚɫɬɚɸɬ ɦɨɧɝɨɥɶɫɤɢɟ ɞɭɛɵ, ɞɚɭɪɫɤɢɟ ɛɟɪёɡɵ, ɚɹɧɫɤɢɟ 
ɟɥɢ. Ɏɚɭɧɚ ɬɚɤɠɟ ɦɧɨɝɨɨɛɪɚɡɧɚ. ɇɚ ɜɨɞɨɩɨɟ ɦɨɠɧɨ ɜɫɬɪɟɬɢɬɶ ɪɟɞɤɢɯ ɠɢɜɨɬɧɵɯ: 
ɤɚɛɚɪɝɭ, ɢɡɸɛɪɚ, ɛɭɪɨɝɨ ɦɟɞɜɟɞɹ. 

Ȼɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɬɢɰ ɨɬɪɹɞɚ ɤɭɪɢɧɵɯ — ɨɛɵɤɧɨɜɟɧɧɭɸ ɞɢɤɭɲɭ, 
ɪɹɛɱɢɤɚ, ɤɚɦɟɧɧɨɝɨ ɝɥɭɯɚɪɹ, ɤɭɪɨɩɚɬɨɤ. ɉɨɷɬɨɦɭ, ɧɚɱɢɧɚɹ ɫ ɩɟɪɜɨɝɨ ɝɨɞɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɢ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɩɟɪɢɨɞɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɜɨɞɢɬɶ ɦɨɧɢɬɨɪɢɧɝ ɱɢɫɥɟɧɧɨɫɬɢ ɤɪɚɫɧɨɤɧɢɠɧɵɯ ɢ ɪɟɞɤɢɯ ɜɢɞɨɜ ɞɥɹ 
ɪɚɡɪɚɛɨɬɤɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɨɛɴɟɤɬɨɜ ɍɝɞɟɝɨɪɫɤɨɝɨ 
ɝɢɞɪɨɭɡɥɚ ɧɚ ɤɪɚɫɧɨɤɧɢɠɧɵɟ ɢ ɪɟɞɤɢɟ ɜɢɞɵ ɠɢɜɨɬɧɵɯ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɢɬɶ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ ɷɬɢɦ ɜɢɞɚɦ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɭɡɥɚ. 

 ȼɨɞɵ ɛɨɝɚɬɵ ɪɚɡɥɢɱɧɵɦɢ ɪɵɛɚɦɢ: ɉɪɟɞɫɬɚɜɢɬɟɥɹɦɢ ɫɟɦɟɣɫɬɜɚ ɤɚɪɩɨɜɵɯ 
— ɚɦɭɪɫɤɢɦ ɧɨɫɚɬɵɦ ɩɟɫɤɚɪёɦ, ɜɥɚɞɢɫɥɚɜɢɟɣ, ɠɟɪɟɯɨɦ, ɱɟɛɚɤɨɦ, ɝɨɥɶɹɧɨɦ ɂ 
ɫɟɦɟɣɫɬɜɚ ɥɨɫɨɫёɜɵɯ: ɬɚɣɦɟɧɟɦ, ɥɟɧɤɨɦ, ɯɚɪɢɭɫɨɦ, ɫɢɝɨɦ, ɭɫɚɬɵɦ ɝɨɥɶɰɨɦ Ⱥ 
ɬɚɤɠɟ ɜɫɬɪɟɱɚɟɬɫɹ ɚɦɭɪɫɤɚɹ ɳɭɤɚ ɢ ɩɨɞɤɚɦɟɧɳɢɤ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɪɢɤɚɡɨɦ 

https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B7%D0%BA%D0%BE_%D0%BA%D0%BE%D0%BD%D1%82%D0%B8%D0%BD%D0%B5%D0%BD%D1%82%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BB%D0%B8%D0%BC%D0%B0%D1%82
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B7%D0%BA%D0%BE_%D0%BA%D0%BE%D0%BD%D1%82%D0%B8%D0%BD%D0%B5%D0%BD%D1%82%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BB%D0%B8%D0%BC%D0%B0%D1%82
https://ru.wikipedia.org/wiki/%D0%A3%D0%BC%D0%B5%D1%80%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BC%D1%83%D1%81%D1%81%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BB%D0%B8%D0%BC%D0%B0%D1%82
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Ɏɟɞɟɪɚɥɶɧɨɝɨ ɚɝɟɧɬɫɬɜɚ ɩɨ ɪɵɛɨɥɨɜɫɬɜɭ ɨɬ 17.09.2009 № 818 «Ɉɛ ɭɫɬɚɧɨɜɥɟɧɢɢ 
ɤɚɬɟɝɨɪɢɢ  ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɢ ɨɫɨɛɟɧɧɨɫɬɟɣ 
ɞɨɛɵɱɢ (ɜɵɥɨɜɚ) ɜɨɞɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɨɛɢɬɚɸɳɢɯ ɜ ɧɢɯ ɢ 
ɨɬɧɟɫɟɧɧɵɯ ɤ ɨɛɴɟɤɬɚɦ ɪɵɛɨɥɨɜɫɬɜɚ» ɪɟɤɚ ɋɚɥ  ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɭɱɚɫɬɤɟ 
ɨɬɧɨɫɢɬɫɹ ɤ ɜɨɞɧɨɦɭ ɨɛɴɟɤɬɭ I ɤɚɬɟɝɨɪɢɢ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ, 
ɩɨɷɬɨɦɭ ɢ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɝɢɞɪɨɭɡɥɚ ɫɛɪɨɫ ɫɬɨɱɧɵɯ  ɜɨɞ ɜ ɪ.ɂɞɸɦ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɫ ɫɨɞɟɪɠɚɧɢɟɦ 
ɡɚɝɪɹɡɧɹɸɳɢɯ  ɜɟɳɟɫɬɜ ɫ ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ, ɧɟ ɩɪɟɜɵɲɚɸɳɢɦɢ ɉȾɄ.  

ȼɨɡɞɟɣɫɬɜɢɟ Ɇɭɥɚɧɫɤɨɣ Ƚɗɋ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ ɜ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɚɧɰɢɢ. 

 

7.1 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ  

 

ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ɇɭɥɚɧɫɤɨɝɨ Ƚɍ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɪɚɛɨɬ: 
-  ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɟɝɨ ɜ ɩɨɥɟɡɧɭɸ ɧɚɫɵɩɶ; 
-  ɨɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ; 
-  ɩɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɤɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ; 
-  ɪɚɫɱɢɫɬɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ; 
-  ɜɨɡɜɟɞɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
- ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
- ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɫɟɥɤɚ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ.  
ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɚ ɬɚɤɠɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  

ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: 
− ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɥɚɧɞɲɚɮɬɨɜ, ɤɥɢɦɚɬɢɱɟɫɤɢɟ 

ɢɡɦɟɧɟɧɢɹ;  
− ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɜɨɞɤɚ ɥɟɫɚ ɢ ɫɚɧɚɰɢɹ 

ɬɟɪɪɢɬɨɪɢɢ;  
− ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ;  
− ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɨɛɪɚɳɟɧɢɟ ɫ ɨɬɯɨɞɚɦɢ; 
− ɨɩɚɫɧɨɫɬɢ ɢ ɪɢɫɤɢ ɞɥɹ ɧɚɫɟɥɟɧɢɹ ɢ ɩɟɪɫɨɧɚɥɚ, ɫɜɹɡɚɧɧɵɟ ɫ ɫɨɫɬɨɹɧɢɟɦ 

ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɨɪɹɞɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ;  
− ɩɟɪɟɫɟɥɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. 
ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɭɞɟɬ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ 

ɩɪɨɰɟɫɫɚɦɢ: 
 Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜɨɞɧɨɝɨ, ɥɟɞɨɜɨɝɨ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ 

ɪɟɠɢɦɨɜ;  
ɂɡɦɟɧɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɧɨɫɚ ɢ ɫɟɞɢɦɟɧɬɚɰɢɢ ɧɚɧɨɫɨɜ;  
 Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɟ ɤɚɱɟɫɬɜɚ 

ɜɨɞɵ ɂɞɸɦ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ Ɇɭɥɚɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ; 
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 Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɹ 
ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɜɨɞɨɟɦɚ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɪɟɱɧɨɣ ɬɢɩ 
ɷɤɨɫɢɫɬɟɦɵ ɢɡɦɟɧɢɬɫɹ ɧɚ ɨɡɟɪɧɵɣ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ ɨɬ01.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ» ɜ 
ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 

− ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ ɢ ɦɭɫɨɪɚ;  
− ɜɵɜɨɡ ɧɟɱɢɫɬɨɬ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ;  
− ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ;  
− ɡɚɫɵɩɤɚ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɭɝɥɭɛɥɟɧɢɣ ɢ ɬɚɦɩɨɧɚɠ ɫɤɜɚɠɢɧ; 
 Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɫɨɫɬɚɜ ɫɚɧɢɬɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɜɯɨɞɢɬ ɨɱɢɫɬɤɚ ɥɨɠɚ ɨɬ 

ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ 

ɩɭɧɤɬɨɜ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ, ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ, 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ: 

− ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɢɫɤɥɸɱɚɸɳɢɟ ɡɚɬɨɩɥɟɧɢɟ ɢ ɩɨɞɬɨɩɥɟɧɢɟ 
ɨɫɬɚɜɥɹɟɦɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɧɨɪɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɢ ɛɵɬɚ ɧɚɫɟɥɟɧɢɹ; 

− ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɞɪɟɧɢɪɨɜɚɧɢɸ ɟɫɬɟɫɬɜɟɧɧɨɝɨ 
ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ ɫ ɫɨɛɫɬɜɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɵ; 

ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɫɜɹɡɚɧɨ 
ɫ ɪɚɛɨɬɨɣ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɩɪɨɜɟɞɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ. 

 

7.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 

Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɋɉ ɨɬ 1.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ», ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦɢ: 

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

2. Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɚɧɢɬɚɪɧɵɟ ɩɨɩɭɫɤɢ 
ɫɨɫɬɚɜɥɹɸɬɫɹ ɫ ɭɱɟɬɨɦ ɧɟɨɛɯɨɞɢɦɵɯ ɢɧɠɟɧɟɪɧɵɯ ɢɡɵɫɤɚɧɢɣ ɪɚɫɱɟɬɨɜ, 
ɜɚɪɢɚɧɬɧɵɯ ɩɪɨɪɚɛɨɬɨɤ ɜ ɌɗɈ (ɌɗɊ), ɜ ɩɪɨɟɤɬɚɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɨɞɨɯɪɚɧɢɥɢɳ.  

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

4. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɟɪɟɧɨɫɭ ɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 

ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɩɟɪɟɫɟɥɟɧɢɢ 
ɠɢɬɟɥɟɣ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ.  
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- ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ ɜɵɧɨɫɢɦɵɯ 
ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɥɟɠɚɬ ɭɞɚɥɟɧɢɸ ɦɨɫɬɵ, ɬɟɥɟɝɪɚɮɧɵɟ ɫɬɨɥɛɵ, 
ɮɭɧɞɚɦɟɧɬɵ ɢ ɞɪɭɝɢɟ ɫɨɨɪɭɠɟɧɢɹ. 

- Ɉɫɬɚɜɲɢɣɫɹ ɫɬɪɨɢɬɟɥɶɧɵɣ ɦɭɫɨɪ, ɫɨɥɨɦɚ, ɝɧɢɥɚɹ ɞɪɟɜɟɫɢɧɚ ɢ ɞɪ. 
ɫɠɢɝɚɸɬɫɹ ɧɚ ɦɟɫɬɟ. 

- Ɇɟɬɚɥɥɢɱɟɫɤɢɣ ɥɨɦ ɫɨɛɢɪɚɟɬɫɹ ɢ ɜɵɜɨɡɢɬɫɹ ɡɚ ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ ɡɨɧɵ 
ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 

- ȼɵɝɪɟɛɚ ɭɛɨɪɧɵɯ ɩɨɫɥɟ ɜɵɜɨɡɚ ɨɬɯɨɞɨɜ ɞɟɡɢɧɮɢɰɢɪɭɸɬɫɹ ɫɭɯɢɦɢ 
ɩɪɟɩɚɪɚɬɚɦɢ ȾɌɋ ɄȽ ɢɥɢ ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɶɸ ɢ ɡɚɫɵɩɚɸɬɫɹ ɱɢɫɬɵɦ ɝɪɭɧɬɨɦ. 

- ɇɟɱɢɫɬɨɬɵ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɟ ɨɬɛɪɨɫɵ ɜɵɜɨɡɹɬɫɹ ɡɚ ɩɪɟɞɟɥɵ 
ɬɟɪɪɢɬɨɪɢɢ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 

- Ɉɱɢɫɬɧɵɟ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɫɜɚɥɤɢ, ɩɨɥɹ ɚɫɫɟɧɢɡɚɰɢɢ, 
ɨɪɨɲɟɧɢɹ ɢ ɮɢɥɶɬɪɚɰɢɢ, ɩɨɩɚɞɚɸɳɢɟ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ, ɩɨɞɥɟɠɚɬ 
ɡɚɤɪɵɬɢɸ. 

- ɇɚɜɨɡ, ɧɚɜɨɡɧɵɟ ɫɬɨɤɢ ɢ ɦɭɫɨɪ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ 
ɨɛɟɡɡɚɪɚɠɢɜɚɸɬɫɹ, ɩɨɫɥɟ ɱɟɝɨ ɜɵɜɨɡɹɬɫɹ ɧɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɩɨɥɹ. 

- ɉɨɱɜɚ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ, ɡɚɝɨɧɨɜ ɩɪɨɠɢɝɚɟɬɫɹ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢɥɢ ɨɪɨɲɚɟɬɫɹ ɪɚɫɬɜɨɪɚɦɢ ɞɜɭɪɟɬɢ ɨɫɧɨɜɧɨɣ 
ɫɨɥɢ ɝɢɩɨɯɥɨɪɢɬɚ ɤɚɥɶɰɢɹ ɢɥɢ ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɢ, ɫɨɞɟɪɠɚɳɟɣ ɧɟ ɦɟɧɟɟ 5% 
ɚɤɬɢɜɧɨɝɨ ɯɥɨɪɚ, ɩɨɫɥɟ ɱɟɝɨ ɫɥɨɣ ɩɨɱɜɵ ɝɥɭɛɢɧɨɣ ɞɨ ɱɢɫɬɨɝɨ ɜɵɜɨɡɢɬɫɹ ɡɚ 
ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ ɢ ɡɚɤɚɩɵɜɚɟɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɚ 
ɧɚ ɝɥɭɛɢɧɭ ɧɟ ɦɟɧɟɟ 2 ɦ. 

 

7.3 Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɞɚɧɧɵɣ 
ɩɟɪɢɨɞ     

       

7.3.1 Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ 

 

1) Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɵɯ 
ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ (ɉȾȼ) ; 

2) Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɢ 
ɥɢɦɢɬɨɜ ɧɚ ɢɯ ɪɚɡɦɟɳɟɧɢɟ (ɉɇɈɈɅɊ); 

3) Ɋɚɡɪɚɛɨɬɤɚ, ɫɨɝɥɚɫɨɜɚɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ 
ɫɛɪɨɫɨɜ (ɇȾɋ) ɜɟɳɟɫɬɜ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 

4) ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ; 

5) ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 
ɨɛɴɟɤɬɵ; 

6) Ɉɮɨɪɦɥɟɧɢɟ Ɋɟɲɟɧɢɹ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɜ ɩɨɥɶɡɨɜɚɧɢɟ 
ɜ ɰɟɥɹɯ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɢɥɢ ɞɪɟɧɚɠɧɵɯ ɜɨɞ; 

7) Ɋɚɫɱɟɬ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɜɧɟɫɟɧɢɟ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ;  

8) Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ
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7.3.2 ɋɚɧɢɬɚɪɧɨ- ɬɟɯɧɢɱɟɫɤɢɟ 

 

1) Ɋɚɡɞɟɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɩɨ ɜɢɞɚɦ ɨɬɯɨɞɨɜ ɢ ɤɥɚɫɫɚɦ 
ɨɩɚɫɧɨɫɬɢ; 

2) Ɋɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɩɨɥɢɝɨɧɚɯ; 

3) ɉɟɪɟɞɚɱɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɦɚ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, ɨɬɯɨɞɨɜ 
ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ; 

4) ɉɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ; 

5) ɍɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɨɬɯɨɞɨɜ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ ɜ 
ɠɭɪɧɚɥɚɯ; 

6) Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ  ɧɨɪɦɚɬɢɜɨɜ 
ɉȾȼ; 

7) Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɫɬɨɱɧɵɯ , ɞɪɟɧɚɠɧɵɯ 
ɢ ɩɪɢɪɨɞɧɵɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ; 

8) ɋɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜ ɜɨɞɨɨɯɪɚɧɨɣ ɡɨɧɟ; 
9) ɉɟɪɟɞɚɱɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 

ɨɪɝɚɧɢɡɚɰɢɢ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ; 
10) Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɩɟɰɢɚɥɶɧɨ- ɨɛɨɪɭɞɨɜɚɧɧɵɯ 

ɦɟɫɬɚɯ , ɢɦɟɸɳɢɯ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ. . 

 

7.4 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 

 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɛɨɥɶɲɨɣ 
ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɩɪɢ ɷɬɨɦ ɛɭɞɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ: 

Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ: 

ܯ  = ே∙௤ଵ଴଴% ∙ 𝜌, ɬ;                                                                                                 (7.1) 

 

ɝɞɟ ܰ- ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3 (622774 ɦ3) 

 (%1,8= ݍ) % ,ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ -ݍ      

      𝜌- ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 (𝜌 =2,5 ɬ/ɦ3) 

ܯ  = ଺ଶଶ଻଻ସ∙ଵ,଼ଵ଴଴% ∙ ʹ,ͷ = ʹͺͲʹ͵ ˕  

 

Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 
ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ 

ɍɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɉɪɢɥɨɠɟɧɢɟɦ ɤ ɫɛɨɪɧɢɤɭ Ɍɢɩɨɜɵɯ ɧɨɪɦ ɩɨɬɟɪɶ ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ (ɞɨɩɨɥɧɟɧɢɟ ɤ ɊȾɋ 82-202-96) Ɇɨɫɤɜɚ, Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 1988ɝ., 
ɧɨɪɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ 1,0 %. 
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ܯ = ே∙௤ଵ଴଴% ∙ 𝜌,ɬ;                                                                                                     (7.2) 

 

ɝɞɟ ܰ- ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ (95 ɬ) 
 (%1,0= ݍ) % ,ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ -ݍ      

      𝜌- ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3 (𝜌 =2,0 ɬ/ɦ3) 

ܯ  = ଽହ∙ଵ,଴ଵ଴଴% ∙ ʹ,Ͳ = ͳ,ͻ ˕  

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 28023 ɬ ɥɨɦɚ 
ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 1,9 ɬ ɨɬɯɨɞɨɜ ɱɟɪɧɵɯ 
ɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɡɟɧɵ ɧɚ 
ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ. Ɉɬɯɨɞɵ ɱɟɪɧɨɝɨ ɦɟɬɚɥɥɚ ɞɨɥɠɧɵ 
ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɢɦɟɸɳɟɣ ɥɢɰɟɧɡɢɸ ɧɚ 
ɡɚɝɨɬɨɜɤɭ ɥɨɦɚ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɰɟɥɹɯ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɩɥɚɜɤɢ, ɬɚɤ ɤɚɤ ɱɟɪɧɵɣ 
ɦɟɬɚɥɥ ɹɜɥɹɟɬɫɹ ɜɬɨɪɢɱɧɵɦ ɪɟɫɭɪɫɨɦ. 

 

7.5 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

 

 ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ɇɭɥɚɧɫɤɨɝɨ Ƚɍ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ: 

ɋɛɪɨɫɨɦ ɫɬɨɱɧɵɯ (ɞɪɟɧɚɠɧɵɯ, ɞɨɠɞɟɜɵɯ ɢ ɬɚɥɵɯ) ɜɨɞ; 
ȼɵɛɪɨɫɚɦɢ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ: ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɨɩɪɨɛɨɜɚɧɢɹ ɞɢɡɟɥɶ- 

ɝɟɧɟɪɚɬɨɪɨɜ, ɫɜɚɪɨɱɧɵɯ ɢ ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ, ɩɪɨɜɨɞɢɦɵɯ ɜ ɩɟɪɢɨɞ ɬɟɤɭɳɢɯ ɢ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ; 

Ɉɛɪɚɡɨɜɚɧɢɟɦ ɨɬɯɨɞɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɢ ɢ ɬɟɤɭɳɢɯ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 

ɇɚ ɫɪɟɞɭ ɨɛɢɬɚɧɢɹ ɧɚɫɟɥɟɧɢɹ ɛɥɢɡɥɟɠɚɳɢɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɰɟɫɫɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɢ ɫɨɫɬɨɹɧɢɟɦ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 

ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɨɫɧɨɜɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ ɩɨ ɨɯɪɚɧɟ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɹɜɥɹɸɬɫɹ: 

Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɞɧɵɦ ɪɟɠɢɦɨɦ ɜɨɞɨɬɨɤɚ; 
Ɉɱɢɫɬɤɚ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɹ ɧɟɩɨɩɚɞɚɧɢɹ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 

ɜ ɜɨɞɧɵɣ ɨɛɴɟɤɬ; 
ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɨɜ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɧɟɩɨɩɚɞɚɧɢɟ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 
- ɜ ɩɟɪɜɨɦ ɩɨɹɫɟ ɁɋɈ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɫɩɭɫɤ ɥɸɛɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɜ ɬɨɦ 

ɱɢɫɥɟ ɫɬɨɱɧɵɯ ɜɨɞ ɜɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ; 
- ɜɵɹɜɥɟɧɢɟ ɨɛɴɟɤɬɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɫ 

ɪɚɡɪɚɛɨɬɤɨɣ ɤɨɧɤɪɟɬɧɵɯ ɜɨɞɨɨɯɪɚɧɚɯ ɦɟɪɨɩɪɢɹɬɢɣ , ɨɛɟɫɩɟɱɟɧɧɵɯ ɢɫɬɨɱɧɢɤɨɦ 
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ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ ɰɟɧɬɪɨɦ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ; 

 

7.6 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ 

 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɦɨɧɬ ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɢ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɇɭɥɚɧɫɤɨɣ 

Ƚɗɋ, ɬɟɪɪɢɬɨɪɢɹ ɢ ɚɤɜɚɬɨɪɢɹ ɪɚɡɦɟɳɟɧɢɹ, ɚ ɬɚɤɠɟ ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɪɟɞɫɬɜɚ ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 
ɫɥɟɞɭɸɳɢɦ ɧɨɪɦɚɦ: 

- ɋɬɪɨɢɬɟɥɶɧɵɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ; 
- ɇɨɪɦɚɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɢ 

ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ; 
- Ɋɟɱɧɨɝɨ ɪɟɝɢɫɬɪɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ; 
- Ɋɨɫɫɢɣɫɤɨɝɨ ɪɟɝɢɫɬɪɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; 
- Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɚɦ «Ɉɛ ɨɫɧɨɜɚɯ ɨɯɪɚɧɵ ɬɪɭɞɚ ɜ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ»; 
- Ɏɟɞɟɪɚɥɶɧɨɦɭ ɡɚɤɨɧɭ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ»; 
- ɋɚɧɢɬɚɪɧɵɦ ɩɪɚɜɢɥɚɦ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ 
ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ 
ɨɛɨɪɭɞɨɜɚɧɢɸ; 
- ɇɨɪɦɚɬɢɜɧɵɦ ɚɤɬɚɦ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ Ƚɨɫɝɨɪɬɟɯɧɚɞɡɨɪɚ Ɋɨɫɫɢɢ; 
- Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ; 
- ɉɪɚɜɢɥɚɦ  ɬɟɯɧɢɱɟɫɤɨɣ   ɷɤɫɩɥɭɚɬɚɰɢɢ  ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ; 
- Ɇɟɠɨɬɪɚɫɥɟɜɵɦ ɩɪɚɜɢɥɚɦ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ  (ɩɪɚɜɢɥɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ) ɩɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ; 
- ɉɪɚɜɢɥɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ; 
- ɂɧɵɦ ɞɟɣɫɬɜɭɸɳɢɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɢ ɨɬɪɚɫɥɟɜɵɦ ɧɨɪɦɚɬɢɜɧɵɦ ɢ 
ɩɪɚɜɨɜɵɦ ɚɤɬɚɦ. 
Ɉɬɫɬɭɩɥɟɧɢɹ ɨɬ ɬɪɟɛɨɜɚɧɢɣ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɪɚɜɢɥ ɢ ɧɨɪɦ ɤɚɤ ɩɪɢ 

ɨɛɫɥɭɠɢɜɚɧɢɢ ɞɟɣɫɬɜɭɸɳɟɝɨ, ɬɚɤ ɢ ɜɧɨɜɶ ɜɜɨɞɢɦɨɝɨ ɢɥɢ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɜɜɟɞɟɧɢɹ ɧɨɜɵɯ ɧɨɪɦɚɬɢɜɧɵɯ 
ɚɤɬɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɫɬɧɵɯ ɭɫɥɨɜɢɣ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 
ɦɟɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ. 

ɇɚ Ɇɭɥɚɧɫɤɨɣ Ƚɗɋ ɞɨɥɠɟɧ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧ ɤɚɛɢɧɟɬ ɩɨ ɬɟɯɧɢɤɟ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɨ-

ɦɟɬɨɞɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ. 
ɉɟɪɫɨɧɚɥ Ɇɭɥɚɧɫɤɨɣ Ƚɗɋ ɢ ɞɪɭɝɢɟ ɥɢɰɚ, ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, 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 
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ɞɟɣɫɬɜɭɸɳɢɯ   ɢ   ɜɜɟɞɟɧɧɵɯ ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ 
ɜɥɚɫɬɢ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ (ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ), ɫɬɚɧɞɚɪɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ 
(ɢɧɫɬɪɭɤɰɢɣ) Ƚɗɋ. 

Ɋɚɛɨɬɧɢɤɢ, ɩɪɢɧɢɦɚɟɦɵɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ, 
ɞɨɥɠɧɵ ɢɦɟɬɶ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɭɸ ɩɨɞɝɨɬɨɜɤɭ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɯɚɪɚɤɬɟɪɭ 
ɪɚɛɨɬɵ. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɬɚɤɢɟ ɪɚɛɨɬɧɢɤɢ 
ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɭɱɟɧɵ ɜ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɰɟɧɬɪɚɯ ɩɨɞɝɨɬɨɜɤɢ ɩɟɪɫɨɧɚɥɚ. 
Ɋɚɛɨɬɧɢɤ, ɩɪɨɯɨɞɹɳɢɣ ɫɬɚɠɢɪɨɜɤɭ, ɞɨɥɠɟɧ ɛɵɬɶ ɡɚɤɪɟɩɥɟɧ ɪɚɫɩɨɪɹɠɟɧɢɟɦ ɡɚ 
ɨɩɵɬɧɵɦ ɪɚɛɨɬɧɢɤɨɦ. Ⱦɨɩɭɫɤ ɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɟ ɞɨɥɠɟɧ ɛɵɬɶ 
ɬɚɤɠɟ ɨɮɨɪɦɥɟɧ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɪɚɫɩɨɪɹɠɟɧɢɟɦ ɪɭɤɨɜɨɞɢɬɟɥɹ ɨɪɝɚɧɢɡɚɰɢɢ. 

Ɋɚɛɨɬɧɢɤɢ, ɨɛɥɚɞɚɸɳɢɟ ɩɪɚɜɨɦ ɩɪɨɜɟɞɟɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ ɪɚɛɨɬ, ɞɨɥɠɧɵ 
ɢɦɟɬɶ ɨɛ ɷɬɨɦ ɡɚɩɢɫɶ ɜ ɭɞɨɫɬɨɜɟɪɟɧɢɢ. ɉɨɞ ɫɩɟɰɢɚɥɶɧɵɦɢ ɪɚɛɨɬɚɦɢ 
ɩɨɧɢɦɚɸɬɫɹ: 

- ɜɟɪɯɨɥɚɡɧɵɟ ɪɚɛɨɬɵ; 
- ɪɚɛɨɬɵ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ ɧɚ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɹɯ; 
- ɢɫɩɵɬɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɜɵɲɟɧɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ. 
ɗɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɣ ɩɟɪɫɨɧɚɥ ɞɨ ɞɨɩɭɫɤɚ ɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɟ 

ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɭɱɟɧ ɩɪɢɟɦɚɦ ɨɫɜɨɛɨɠɞɟɧɢɹ ɩɨɫɬɪɚɞɚɜɲɟɝɨ ɨɬ ɞɟɣɫɬɜɢɹ 
ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ, ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɩɪɢ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ. 

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. 

Ɋɚɛɨɬɵ ɧɚ ɝɢɞɪɨɬɭɪɛɢɧɧɨɦ, ɷɥɟɤɬɪɢɱɟɫɤɨɦ, ɦɟɯɚɧɢɱɟɫɤɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ 
ɢ ɧɚ ȽɌɋ, ɤɨɬɨɪɵɟ ɬɪɟɛɭɸɬ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɨɞɝɨɬɨɜɤɟ ɪɚɛɨɱɢɯ ɦɟɫɬ, ɩɪɨɜɨɞɹɬɫɹ ɩɨ ɧɚɪɹɞɚɦ-ɞɨɩɭɫɤɚɦ ɢ ɪɚɫɩɨɪɹɠɟɧɢɹɦ. 
ɇɚɪɹɞ ɜɵɩɢɫɵɜɚɟɬɫɹ ɜ ɞɜɭɯ, ɚ ɩɪɢ ɩɟɪɟɞɚɱɟ ɟɝɨ ɩɨ ɬɟɥɟɮɨɧɭ — ɜ ɬɪɟɯ 
ɷɤɡɟɦɩɥɹɪɚɯ. Ɋɚɛɨɬɵ, ɧɟ ɬɪɟɛɭɸɳɢɟ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɨɞɝɨɬɨɜɤɟ ɪɚɛɨɱɢɯ ɦɟɫɬ, ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶɫɹ ɩɨ ɪɚɫɩɨɪɹɠɟɧɢɸ. 

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

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

- ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ; 
- ɧɚɞɡɨɪ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ; 
- ɨɮɨɪɦɥɟɧɢɟ ɩɟɪɟɪɵɜɚ ɜ ɪɚɛɨɬɟ, ɩɟɪɟɜɨɞɚ ɧɚ ɞɪɭɝɨɟ ɦɟɫɬɨ, ɨɤɨɧɱɚɧɢɹ 

ɪɚɛɨɬɵ. 
ȼɫɟ ɪɚɛɨɱɢɟ ɦɟɫɬɚ ɞɨɥɠɧɵ ɛɵɬɶ ɫɧɚɛɠɟɧɵ ɧɟɨɛɯɨɞɢɦɵɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ. 
ȼɨ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɭɬɟɦ ɨɫɦɨɬɪɚ ɢ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɯ 

ɢɡɦɟɪɟɧɢɣ ɫ ɩɨɦɨɳɶɸ ɫɬɚɰɢɨɧɚɪɧɵɯ ɢ ɩɟɪɟɧɨɫɧɵɯ ɩɪɢɛɨɪɨɜ ɞɨɥɠɟɧ ɛɵɬɶ 
ɨɪɝɚɧɢɡɨɜɚɧ ɤɨɧɬɪɨɥɶ ɡɚ ɪɚɛɨɬɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɨɛɴɟɦɟ ɢ ɫ ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ, 
ɭɤɚɡɚɧɧɵɦɢ ɜ ɦɟɫɬɧɵɯ ɢɧɫɬɪɭɤɰɢɹɯ. ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɢ ɨɛɴɟɦ ɜɢɛɪɚɰɢɨɧɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ 
ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ. 
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Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɝɢɞɪɨɬɭɪɛɢɧ ɞɨɥɠɟɧ ɩɪɨɢɡɜɨɞɢɬɶɫɹ 1 ɪɚɡ ɜ 5-7 ɥɟɬ. 
ɇɚɯɨɞɹɳɢɟɫɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɚɝɪɟɝɚɬɵ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɨɥɠɧɵ ɛɵɬɶ ɩɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɵ. 
ɋɢɥɨɜɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɩɨɞɫɬɚɧɰɢɣ ɢ 

ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɳɢɳɟɧɨ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ 
ɧɚɪɭɲɟɧɢɣ ɧɨɪɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ, 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɢɥɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹɦɢ ɢ ɨɫɧɚɳɟɧɨ 
ɭɫɬɪɨɣɫɬɜɚɦɢ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ. 

ȼɫɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɱɚɫɬɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, 
ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɨɤɚɡɚɬɶɫɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ ɜɫɥɟɞɫɬɜɢɟ ɧɚɪɭɲɟɧɢɹ ɢɡɨɥɹɰɢɢ, 
ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɡɟɦɥɟɧɵ ɢɥɢ ɡɚɧɭɥɟɧɵ. 

ɋɧɢɦɚɬɶ ɢ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɩɪɟɞɨɯɪɚɧɢɬɟɥɢ ɫɥɟɞɭɟɬ ɩɪɢ ɫɧɹɬɨɦ 
ɧɚɩɪɹɠɟɧɢɢ. Ⱦɨɩɭɫɤɚɟɬɫɹ ɫɧɢɦɚɬɶ ɢ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɩɪɟɞɨɯɪɚɧɢɬɟɥɢ, 
ɧɚɯɨɞɹɳɢɟɫɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ, ɧɨ ɛɟɡ ɧɚɝɪɭɡɤɢ. 

ɉɨɫɬɨɹɧɧɵɣ ɤɨɧɬɪɨɥɶ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɩɟɪɚɬɢɜɧɵɦ ɢ ɨɩɟɪɚɬɢɜɧɨ-ɪɟɦɨɧɬɧɵɦ ɩɟɪɫɨɧɚɥɨɦ 
ɷɧɟɪɝɨɨɛɶɟɤɬɚ. ɉɟɪɢɨɞɢɱɟɫɤɢɟ ɨɫɦɨɬɪɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 
ɩɪɨɢɡɜɨɞɹɬɫɹ ɥɢɰɚɦɢ, ɤɨɧɬɪɨɥɢɪɭɸɳɢɦɢ ɢɯ ɛɟɡɨɩɚɫɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ. 
ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɨɫɦɨɬɪɨɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɬɟɯɧɢɱɟɫɤɢɦ ɪɭɤɨɜɨɞɢɬɟɥɟɦ 
ɷɧɟɪɝɨɨɛɶɟɤɬɚ. 

ɇɟ ɞɨɩɭɫɤɚɸɬɫɹ ɪɚɛɨɬɵ ɜ ɧɟɨɫɜɟɳɟɧɧɵɯ ɦɟɫɬɚɯ. Ɉɫɜɟɳɟɧɧɨɫɬɶ ɭɱɚɫɬɤɨɜ 
ɪɚɛɨɬ, ɪɚɛɨɱɢɯ ɦɟɫɬ, ɩɪɨɟɡɞɨɜ ɢ ɩɨɞɯɨɞɨɜ ɤ ɧɢɦ ɞɨɥɠɧɚ ɛɵɬɶ ɪɚɜɧɨɦɟɪɧɨɣ, ɛɟɡ 
ɫɥɟɩɹɳɟɝɨ ɞɟɣɫɬɜɢɹ ɨɫɜɟɬɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɧɚ ɪɚɛɨɬɚɸɳɢɯ. 

ɇɚ ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɞɨɥɠɟɧ ɛɵɬɶ 
ɜɵɜɟɲɟɧ ɩɥɚɤɚɬ «Ɋɚɛɨɬɚɬɶ ɡɞɟɫɶ». ɇɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ, ɝɪɚɧɢɱɚɳɢɯ ɫ 
ɪɚɛɨɱɢɦ ɦɟɫɬɨɦ, ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɬɨɝɨ, ɧɚɯɨɞɹɬɫɹ ɨɧɢ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ ɢɥɢ ɧɟɬ, 
ɞɨɥɠɟɧ ɛɵɬɶ ɜɵɜɟɲɟɧ ɩɥɚɤɚɬ: «ɋɬɨɣ, ɧɚɩɪɹɠɟɧɢɟ». 

ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɤɚɫɚɬɶɫɹ ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɷɥɟɤɬɪɨɡɚɳɢɬɧɵɯ ɫɪɟɞɫɬɜ ɤ 
ɢɡɨɥɹɬɨɪɚɦ, ɢɡɨɥɢɪɭɸɳɢɦ ɱɚɫɬɹɦ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɩɨɞ 
ɧɚɩɪɹɠɟɧɢɟɦ. 

ȼ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɜɫɟɯ ɧɚɩɪɹɠɟɧɢɣ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɚ ɡɚɳɢɬɚ 
ɪɚɛɨɬɚɸɳɢɯ ɨɬ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɨɝɨ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ, ɫɩɨɫɨɛɧɨɝɨ 
ɨɤɚɡɵɜɚɬɶ ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ. 

Ⱦɜɟɪɢ ɩɨɦɟɳɟɧɢɣ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɤɚɦɟɪ, ɳɢɬɨɜ ɢ ɫɛɨɪɨɤ, ɤɪɨɦɟ ɬɟɯ, ɜ 
ɤɨɬɨɪɵɯ ɩɪɨɜɨɞɹɬɫɹ ɪɚɛɨɬɵ, ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɪɵɬɵ ɧɚ ɡɚɦɨɤ. ɉɨɪɹɞɨɤ ɯɪɚɧɟɧɢɹ 
ɢ ɜɵɞɚɱɢ ɤɥɸɱɟɣ ɨɬ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɩɨɪɹɠɟɧɢɟɦ 
ɪɭɤɨɜɨɞɢɬɟɥɹ ɨɪɝɚɧɢɡɚɰɢɢ. Ʉɥɸɱɢ ɨɬ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɧɚ 
ɭɱɟɬɟ ɭ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ. 

ɉɨɜɪɟɠɞɟɧɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɫɨɡɞɚɸɳɢɟ ɨɩɚɫɧɨɫɬɶ ɞɥɹ 
ɥɸɞɟɣ, ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɞɪɭɝɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɞɨɥɠɧɵ ɭɫɬɪɚɧɹɬɶɫɹ ɧɟɦɟɞɥɟɧɧɨ. 

ɉɪɢ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ ɞɥɹ ɨɫɜɨɛɨɠɞɟɧɢɹ ɩɨɫɬɪɚɞɚɜɲɟɝɨ ɨɬ ɞɟɣɫɬɜɢɹ 
ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɧɚɩɪɹɠɟɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ ɫɧɹɬɨ ɧɟɦɟɞɥɟɧɧɨ ɛɟɡ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɪɚɡɪɟɲɟɧɢɹ. 
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Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢɡɥɨɠɟɧɵ 
ɜ ɩɪɚɜɢɥɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɬɜɟɪɠɞɟɧɧɵɯ Ɇɑɋ Ɋɨɫɫɢɢ. ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɣ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ Ɇɭɥɚɧɫɤɨɣ Ƚɗɋ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɹ 
ɫɬɚɧɰɢɢ. 

Ɇɭɥɚɧɫɤɨɣ Ƚɗɋ ɨɛɨɪɭɞɨɜɚɧɚ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɧɚɩɪɚɜɥɟɧɧɨɣ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɥɸɞɟɣ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ 
ɩɨɠɚɪɚ. 

Ɇɟɪɵ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɟ 
ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɬɪɟɛɨɜɚɧɢɹɦɢ ɪɹɞɚ ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɵɯ ɚɤɬɨɜ 
(Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 22 ɢɸɥɹ 2008 ɝ. N 123-ɎɁ 
«Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɝɥɚɦɟɧɬ ɨ ɬɪɟɛɨɜɚɧɢɹɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ»). 

ɋɢɫɬɟɦɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ 
ɨɪɝɚɧɢɡɚɰɢɹɯ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɬɪɟɯ ɨɫɧɨɜɧɵɯ ɝɪɭɩɩ: 

- ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɭɫɬɚɧɨɜɥɟɧɢɸ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ; 
- ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɢ ɩɨɞɞɟɪɠɚɧɢɸ ɧɚɞɥɟɠɚɳɟɝɨ 

ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜɨ ɜɫɟɯ ɡɞɚɧɢɹɯ, ɫɨɨɪɭɠɟɧɢɹɯ, ɩɨɦɟɳɟɧɢɹɯ, 

ɭɱɚɫɬɤɚɯ, ɩɥɨɳɚɞɤɚɯ, ɤɚɛɢɧɟɬɚɯ, ɨɬɞɟɥɶɧɵɯ ɦɟɫɬɚɯ ɢ ɬɨɱɤɚɯ; 
- ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɤɨɧɬɪɨɥɸ, ɧɚɞɡɨɪɭ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɪɟɦɨɧɬɟ, ɨɛɫɥɭɠɢɜɚɧɢɢ ɡɞɚɧɢɣ, ɫɨɨɪɭɠɟɧɢɣ, 
ɩɨɦɟɳɟɧɢɣ, ɤɨɦɦɭɧɚɥɶɧɵɯ ɫɟɬɟɣ, ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢɧɜɟɧɬɚɪɹ ɢ ɬ. ɩ. 

ȼ ɩɪɨɟɤɬɟ Ɇɭɥɚɧɫɤɨɣ Ƚɗɋ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ 
ɞɨɥɠɧɵ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ ɤɚɬɟɝɨɪɢɢ ɩɨɦɟɳɟɧɢɣ ɫɨɨɪɭɠɟɧɢɣ ɢ ɡɞɚɧɢɣ ɩɨ 
ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɪɚɡɪɚɛɨɬɚɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɫɧɚɳɟɧɢɸ 
ɩɨɦɟɳɟɧɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɪɟɞɫɬɜɚɦɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ 
ɢ ɫɪɟɞɫɬɜɚɦɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

ɋɢɫɬɟɦɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɧɚ Ƚɗɋ ɞɨɥɠɧɚ ɛɵɬɶ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ. ȼɵɩɨɥɧɟɧɢɟ ɧɚɪɭɠɧɨɣ ɢ ɜɧɭɬɪɟɧɧɟɣ ɫɢɫɬɟɦ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɨɟɤɬɨɦ. 

ɉɨɠɚɪɨɨɩɚɫɧɵɦ ɜɟɳɟɫɬɜɨɦ ɧɚ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɦɚɫɥɨ. 
ɋɬɚɧɰɢɨɧɧɨɟ ɦɚɫɥɹɧɨɟ ɯɨɡɹɣɫɬɜɨ Ƚɗɋ ɨɛɟɫɩɟɱɢɜɚɟɬ: ɯɪɚɧɟɧɢɟ ɦɚɫɥɚ, 

ɨɱɢɫɬɤɭ, ɫɭɲɤɭ ɦɚɫɥɚ, ɫɛɨɪ ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɦɚɫɥɚ ɢ ɟɝɨ ɨɬɩɪɚɜɤɭ, 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɢ ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ ɫ ɦɚɫɥɨɧɚɩɨɥɧɟɧɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. 
ɋɬɚɧɰɢɨɧɧɨɟ ɦɚɫɥɹɧɨɟ ɯɨɡɹɣɫɬɜɨ ɪɚɡɛɢɬɨ ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɟ ɢ ɬɭɪɛɢɧɧɨɟ. 

Ⱦɥɹ ɬɭɪɛɢɧɧɨɝɨ ɦɚɫɥɹɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɫɜɨɟ ɛɚɤɨɜɨɟ 
ɩɨɦɟɳɟɧɢɟ, ɚɩɩɚɪɚɬɧɚɹ. Ⱥɜɚɪɢɣɧɵɣ ɫɥɢɜ ɦɚɫɥɚ ɢɡ ɛɚɤɨɜɨɝɨ ɩɨɦɟɳɟɧɢɹ 
ɩɪɟɞɭɫɦɨɬɪɟɧ ɜ ɛɚɤ ɚɜɚɪɢɣɧɨɝɨ ɫɥɢɜɚ ɬɭɪɛɢɧɧɨɝɨ ɦɚɫɥɚ. ɋɥɢɜ ɡɚɦɚɫɥɟɧɧɵɯ 
ɫɬɨɤɨɜ ɢɡ ɷɬɢɯ ɩɨɦɟɳɟɧɢɣ ɱɟɪɟɡ ɬɪɚɩɵ ɜɵɜɟɞɟɧ ɜ ɛɚɤ ɚɜɚɪɢɣɧɨɝɨ ɫɥɢɜɚ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ. ɋɤɨɩɢɜɲɟɟɫɹ ɦɚɫɥɨ ɜ ɤɚɤɨɦ-ɥɢɛɨ ɛɚɤɟ ɚɜɚɪɢɣɧɨɝɨ 
ɫɥɢɜɚ ɦɨɠɟɬ ɛɵɬɶ ɨɬɤɚɱɟɧɨ ɫɬɚɰɢɨɧɚɪɧɵɦɢ ɦɚɫɥɹɧɵɦɢ ɧɚɫɨɫɚɦɢ ɜ 
ɚɜɬɨɰɢɫɬɟɪɧɭ ɢ ɜɵɜɟɡɟɧɨ ɧɚ ɩɟɪɟɪɚɛɨɬɤɭ. 
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Ⱦɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɚɩɩɚɪɚɬɧɵɯ (ɦɚɫɥɨɨɱɢɫɬɢɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɧɚɫɨɫɵ) ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɨɞɞɨɧɵ ɧɚ ɫɥɭɱɚɣ ɤɚɤɢɯ-ɥɢɛɨ ɧɟɡɧɚɱɢɬɟɥɶɧɵɯ 
ɩɪɨɬɟɱɟɤ ɦɚɫɥɚ. 

ɋɢɫɬɟɦɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɨɫɬɨɹɧɧɨ ɝɨɬɨɜɚ ɤ ɩɨɞɚɱɟ 
ɜɨɞɵ ɧɚ ɤɨɥɥɟɤɬɨɪɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ. ȼɵɜɨɞɢɬɶ ɜ ɪɟɦɨɧɬ ɫɢɫɬɟɦɭ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɦɨɠɧɨ ɬɨɥɶɤɨ ɜ ɢɫɤɥɸɱɢɬɟɥɶɧɵɯ ɫɥɭɱɚɹɯ ɫ 
ɪɚɡɪɟɲɟɧɢɹ ɝɥɚɜɧɨɝɨ ɢɧɠɟɧɟɪɚ. ɉɪɢ ɡɚɝɨɪɚɧɢɢ ɨɛɦɨɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: ɝɟɧɟɪɚɬɨɪ 
ɨɬɤɥɸɱɢɬɶ ɨɬ ɫɟɬɢ, ɨɬɤɥɸɱɢɬɶ ɜɨɡɛɭɠɞɟɧɢɟ ɢ ɚɜɚɪɢɣɧɨ ɨɫɬɚɧɨɜɢɬɶ, ɧɚ 5 ɦɢɧɭɬ 
ɜɜɟɫɬɢ ɜ ɪɚɛɨɬɭ ɫɢɫɬɟɦɭ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ. 

ɉɪɨɬɟɱɤɢ ɦɚɫɥɚ ɢɡ ɫɟɪɜɨɦɨɬɨɪɨɜ ɩɨɩɚɞɚɸɬ ɧɚ ɤɪɵɲɤɭ ɬɭɪɛɢɧɵ ɨɬɤɭɞɚ 
ɜɦɟɫɬɟ ɫ ɞɪɟɧɚɠɧɨɣ ɜɨɞɨɣ ɨɬɜɨɞɹɬɫɹ ɫɚɦɨɬɟɤɨɦ ɜ ɫɩɟɰɢɚɥɶɧɵɣ ɛɚɤ-

ɦɚɫɥɨɭɥɨɜɢɬɟɥɶ. ɋɤɨɩɢɜɲɟɟɫɹ ɦɚɫɥɨ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɛɚɤɚ ɩɟɪɢɨɞɢɱɟɫɤɢ 
ɨɬɤɚɱɢɜɚɟɬɫɹ ɧɚ ɭɬɢɥɢɡɚɰɢɸ, ɚ ɱɢɫɬɚɹ ɜɨɞɚ ɨɬɜɨɞɢɬɫɹ ɜ ɞɪɟɧɚɠɧɵɣ ɤɨɥɨɞɟɰ ɢ 
ɨɬɤɚɱɢɜɚɟɬɫɹ ɜ ɧɢɠɧɢɣ ɛɶɟɮ. ɍɫɬɚɧɨɜɤɚ ɛɚɤɚ-ɦɚɫɥɨɭɥɨɜɢɬɟɥɹ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜ 
ɤɚɠɞɨɦ ɢɡ 2 ɚɝɪɟɝɚɬɧɵɯ ɛɥɨɤɨɜ. ɇɟɡɧɚɱɢɬɟɥɶɧɵɟ ɩɪɨɬɟɱɤɢ ɦɚɫɥɚ ɢɡ 
ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɜɯɨɞɧɵɯ 
ɨɬɜɟɪɫɬɢɹɯ ɜɨɞɨɩɪɢɟɦɧɢɤɨɜ, ɩɨɩɚɞɚɸɬ ɜ ɡɚɦɤɧɭɬɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɡɚɬɜɨɪɧɨɣ 
ɲɚɯɬɵ. ɉɟɪɟɞ ɨɩɨɪɨɠɧɟɧɢɟɦ, ɩɪɢ ɪɟɦɨɧɬɟ ɧɚɩɨɪɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɦɚɫɥɨ ɢɡ 
ɡɚɬɜɨɪɧɨɣ ɲɚɯɬɵ ɫɨɛɢɪɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɨɪɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ (ɩɨɪɨɥɨɧɨɜɨɣ 
ɝɭɛɤɢ). ȼ ɦɚɫɥɨɧɚɩɨɪɧɵɯ ɭɫɬɚɧɨɜɤɚɯ, ɜ ɦɟɫɬɚɯ ɜɨɡɦɨɠɧɵɯ ɫɥɭɱɚɣɧɵɯ 
ɩɪɨɬɟɱɟɤ, ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɨɞɞɨɧɵ, ɜ ɱɚɫɬɧɨɫɬɢ ɩɨɞ ɫɨɟɞɢɧɟɧɢɹɦɢ 
ɝɢɞɪɨɥɢɧɢɣ ɫ ɧɚɫɨɫɚɦɢ ɢ ɛɚɤɚɦɢ. 

Ɉɫɧɚɳɟɧɢɟ ɩɨɦɟɳɟɧɢɣ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɞɨɥɠɧɨ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɵɞɚɱɭ ɫɢɝɧɚɥɚ ɨ ɩɨɠɚɪɟ ɫ ɭɤɚɡɚɧɢɟɦ ɤɨɧɤɪɟɬɧɨɝɨ ɩɨɦɟɳɟɧɢɹ ɧɚ 
ɰɟɧɬɪɚɥɶɧɵɣ ɩɭɧɤɬ ɭɩɪɚɜɥɟɧɢɹ. 

ɋɢɫɬɟɦɚ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɨɛɴɟɤɬɨɜ Ƚɗɋ ɫɨɫɬɨɢɬ ɢɡ ɫɟɤɰɢɣ. 
Ʉɚɠɞɚɹ ɫɟɤɰɢɹ ɢɦɟɟɬ ɤɨɧɬɪɨɥɶɧɨ-ɩɭɫɤɨɜɨɣ ɭɡɟɥ (Ʉɉɍ), ɫɨɫɬɨɹɳɟɣ ɢɡ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɡɚɞɜɢɠɤɢ ɫ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ ɢ ɪɭɱɧɨɣ ɡɚɞɜɢɠɤɢ, ɦɚɧɨɦɟɬɪɚ 
ɞɥɹ ɤɨɧɬɪɨɥɹ ɧɚɥɢɱɢɹ ɜɨɞɵ ɨɬ ɤɨɬɨɪɨɝɨ ɩɪɨɢɫɯɨɞɢɬ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜɨɞɵ ɩɨ 
ɭɡɥɚɦ. ȼɨ ɢɡɛɟɠɚɧɢɟ ɩɨɠɚɪɚ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 

- Ɍɟɪɪɢɬɨɪɢɹ ɫɬɚɧɰɢɢ ɞɨɥɠɧɚ ɩɨɫɬɨɹɧɧɨ ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɱɢɫɬɨɬɟ, ɨɱɢɳɚɬɶɫɹ 
ɨɬ ɫɝɨɪɚɟɦɵɯ ɨɬɯɨɞɨɜ. Ɂɚɩɪɟɳɚɟɬɫɹ ɡɚɝɪɨɦɨɠɞɚɬɶ ɦɚɬɟɪɢɚɥɚɦɢ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟɦ 
ɩɪɨɟɡɞɵ ɜɨɤɪɭɝ ɡɞɚɧɢɣ ɢ ɞɨɪɨɝɢ. 

- Ɍɟɪɪɢɬɨɪɢɹ ɫɬɚɧɰɢɢ ɞɨɥɠɧɚ ɢɦɟɬɶ ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɤɨɧɬɪɨɥɶɧɨ -

ɩɪɨɩɭɫɤɧɵɟ ɩɭɧɤɬɵ, ɚ ɬɚɤɠɟ ɧɚɪɭɠɧɨɟ ɨɫɜɟɳɟɧɢɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɦɢ. 

- Ɉɛɨɪɭɞɨɜɚɧɢɟ, ɨɫɧɚɳɚɟɦɨɟ ɫɪɟɞɫɬɜɚɦɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, 
ɞɨɥɠɧɨ ɢɦɟɬɶ ɞɚɬɱɢɤɢ ɨɛɧɚɪɭɠɟɧɢɹ ɜɨɡɝɨɪɚɧɢɹ, ɨɬ ɤɨɬɨɪɵɯ ɞɨɥɠɧɵ ɜɵɞɚɜɚɬɶɫɹ 
ɫɢɝɧɚɥɵ ɧɚ ɨɬɤɪɵɬɢɟ ɡɚɩɨɪɧɨ-ɩɭɫɤɨɜɵɯ ɨɪɝɚɧɨɜ ɩɨɞɚɱɢ ɜɨɞɵ, ɨ ɫɪɚɛɚɬɵɜɚɧɢɢ 
ɫɢɫɬɟɦɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ ɰɟɧɬɪɚɥɶɧɵɣ ɩɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ ɢ ɞɪɭɝɢɟ 
ɧɟɨɛɯɨɞɢɦɵɟ ɩɨ ɬɟɯɧɨɥɨɝɢɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɫɢɝɧɚɥɵ. 
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8 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ 

 

8.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɨɜ 

 

8.1.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

 

Ɋɟɚɥɢɡɚɰɢɹ ɢɫɫɥɟɞɭɟɦɨɝɨ ɩɪɨɟɤɬɚ ɩɪɟɞɩɨɥɚɝɚɟɬ ɨɩɪɟɞɟɥɟɧɧɵɟ ɫɭɦɦɵ 
ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ƚɗɋ, ɭɫɬɚɧɨɜɤɭ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɩɪɨɞɚɠɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 
ɦɨɳɧɨɫɬɢ. ɉɪɨɞɚɠɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɟɞɩɨɥɚɝɚɟɬ ɩɨɥɭɱɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɨɣ 
ɜɵɪɭɱɤɢ, ɱɬɨ ɩɨɤɚɡɚɧɨ ɜ ɬɚɛɥɢɰɟ 8.1. 

 

Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 

ɷɤɫɩɥɭɚɬɚɰɢɢ 

Ƚɨɞ 2022 2023 2024 2025 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 264,00 264,00 264,00 264,00 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

4526,00 4526,00 4526,00 4526,00 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 
Ɇȼɬ·ɱ 

1194864,00 1194864,00 1194864,00 1194864,00 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, % 

1,00 1,00 1,00 1,00 

Ɋɚɫɯɨɞɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, Ɇȼɬ·ɱ 

11948,64 11948,64 11948,64 11948,64 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ·ɱ 

1182915,36 1182915,36 1182915,36 1182915,36 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, 
ɪɭɛ./Ɇȼɬ·ɱ 

1077,00 1110,00 1143,00 1175,00 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɦɥɧ.ɪɭɛ. 106,16 109,41 112,67 115,82 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ, ɦɥɧ.ɪɭɛ. 16,19 16,69 17,18 17,66 

 

ɍɜɟɥɢɱɟɧɢɟ ɜɵɪɭɱɤɢ ɨɛɭɫɥɨɜɥɟɧɨ ɪɨɫɬɨɦ ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ. 
 

8.1.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɹɟɦ ɧɚ ɨɫɧɨɜɚɧɢɢ ȿɞɢɧɵɯ 

ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017 – 2042 ɝɝ. (ɩɪɢɤɚɡ ɉȺɈ 

«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 № 9) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
- ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
- ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
- ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
- ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ; 
- ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
- ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
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Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ, ɢɫɯɨɞɹ ɢɡ ɫɪɟɞɧɟɝɨ ɫɪɨɤɚ 

ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
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 ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ. 
ɉɟɪɢɨɞ ɪɚɫɱɟɬɚ ɜ ɩɪɨɝɪɚɦɦɟ 280 ɦɟɫɹɰɟɜ, ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ 83 ɦɟɫɹɰɚ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɭɪɨɜɧɟ ɰɟɧ ɩɟɪɜɨɝɨ ɤɜɚɪɬɚɥɚ 2022 ɝɨɞɚ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2.  

 

Ɍɚɛɥɢɰɚ 8.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ./Ɇȼɬ ȼɟɥɢɱɢɧɚ, ɬɵɫ.ɪɭɛ. 
Ɏɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ 255,2 75304,41 

ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ 274,0 80851,92 

ɂɬɨɝɨ 529,2 156156,33 

 

Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɧɜɟɫɬɢɰɢɣ. ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɜ ɩɪɨɰɟɧɬɚɯ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.3. 

 

Ɍɚɛɥɢɰɚ 8.3 – ɍɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ  

ɗɬɚɩɵ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ,% 

Ɉɬ 1 ɞɨ 5 ɥɟɬ 0,06 

Ɉɬ 6 ɞɨ 15 ɥɟɬ 0,09 

Ɉɬ 16 ɞɨ 25 0,14 

ɋɜɵɲɟ 25 ɥɟɬ 0,20 

 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɪɚɫɫɱɢɬɚɧɵ ɢɫɯɨɞɹ ɢɡ 

ɬɚɪɢɮɨɜ ɛɟɡ ɇȾɋ, ɩɨ ɞɚɧɧɵɦ ɟɞɢɧɵɯ ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 2017 

ɝɨɞɚ. Ɋɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 8.4. 
 

Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ./Ɇȼɬ ȼɟɥɢɱɢɧɚ, ɬɵɫ.ɪɭɛ. 
ɈȺɈ «ɋɈ ȿɗɋ» 135,38 35740,32 

ɈȺɈ «ȺɌɋ» (ɚɞɦɢɧɢɫɬɪɚɬɨɪ 
ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0,001097 1137,36 

ɈȺɈ «ɐɎɊ» (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ 
ɪɚɫɱɟɬɨɜ) 0,000318 329,7 

ɂɬɨɝɨ  3720,39 
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ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɥɨɝɨɜɵɦ ɤɨɞɟɤɫɨɦ Ɋɨɫɫɢɣɫɤɨɣ 

Ɏɟɞɟɪɚɰɢɢ ɞɥɹ ɪɟɤɢ ɂɞɸɦ, ɫɨɫɬɚɜɥɹɟɬ 13,2 ɪɭɛɥɟɣ ɡɚ 1 ɬɵɫ. ɤȼɬ·ɱ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ (ɩɨɫɬɚɧɨɜɥɟɧɢɟ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 30.12.2006ɝ. №876). 
Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 8.5. 

 

Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2024 2025 2026 2027 2028 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ. ɪɭɛ 15,54 15,54 15,54 15,54 15,54 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ. ɪɭɛ 6,48 13,3 20,36 27,63 35,1 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɦɥɧ. ɪɭɛ 139,7 139,7 139,7 139,7 139,7 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, ɦɥɧ. ɪɭɛ 

0,4 0,8 1,27 1,72 2,19 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ 
ɤɨɦɩɚɧɢɣ, ɦɥɧ. ɪɭɛ 

37,2 37,2 37,2 37,2 37,2 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ. ɪɭɛ 4,97 4,97 4,97 4,97 4,97 

ɂɬɨɝɨ, ɦɥɧ. ɪɭɛ 204,32 211,56 219,06 226,79 234,73 

 

ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.1. 

 

 
Ɋɢɫɭɧɨɤ 8.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ, % 

 

8.1.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

 

ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɹɜɥɹɸɬɫɹ ɤɪɭɩɧɨɣ ɫɬɚɬɶɟɣ ɨɬɬɨɤɨɜ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ 

ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɢɯ ɱɚɫɬɶ 

ɨɬɱɢɫɥɹɟɬɫɹ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ. ɋɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɜɟɞɟɧɢɹ 

ɥɶɝɨɬɧɨɝɨ ɩɟɪɢɨɞɚ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɥɢɹɟɬ ɧɚ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ. 

7%
6%

66%

1%

18%
2%
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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 – 13,2 ɪɭɛ. 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜɯɨɞɢɬ ɜ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɪɚɡɞɟɥɟ 1.2. 

ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɡɚ ɩɟɪɢɨɞ 2022–
2026 ɝɨɞɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.6. 

 

Ɍɚɛɥɢɰɚ 8.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2022 2023 2024 2025 2026 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 14,29 167,83 172,96 179,8 185,7 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 80,4 187,77 192,33 198,42 203,67 

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, ɦɥɧ.ɪɭɛ. 43,49 43,49 43,49 43,49 43,49 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 12,13 11,81 11,46 11,12 10,78 

ɂɬɨɝɨ 150,33 410,91 420,26 432,85 443,65 

 

8.2 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ 

 

ɉɪɢɛɵɥɶ – ɷɬɨ ɞɟɧɟɠɧɨɟ ɜɵɪɚɠɟɧɢɟ ɨɫɧɨɜɧɨɣ ɱɚɫɬɢ ɞɟɧɟɠɧɵɯ 

ɧɚɤɨɩɥɟɧɢɣ, ɫɨɡɞɚɜɚɟɦɵɯ ɩɪɟɞɩɪɢɹɬɢɹɦɢ ɥɸɛɨɣ ɮɨɪɦɵ ɫɨɛɫɬɜɟɧɧɨɫɬɢ. Ʉɚɤ 

ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɤɚɬɟɝɨɪɢɹ ɨɧɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɮɢɧɚɧɫɨɜɵɣ ɪɟɡɭɥɶɬɚɬ. ɉɪɢɛɵɥɶ 

ɹɜɥɹɟɬɫɹ ɩɨɤɚɡɚɬɟɥɟɦ, ɧɚɢɛɨɥɟɟ ɩɨɥɧɨ ɨɬɪɚɠɚɸɳɢɦ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɩɪɨɢɡɜɨɞɫɬɜɚ, ɨɛɴёɦ ɢ ɤɚɱɟɫɬɜɨ ɩɪɨɢɡɜɟɞɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ, ɫɨɫɬɨɹɧɢɟ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ, ɭɪɨɜɟɧɶ ɫɟɛɟɫɬɨɢɦɨɫɬɢ. 
Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.7. 

 

Ɍɚɛɥɢɰɚ 8.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2022 2023 2024 2025 2026 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 492,77 866,62 898,26 933,11 963,83 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 187,26 197,35 204,33 211,57 219,07 

EBIT (ɉɪɢɛɵɥɶ ɞɨ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), 
ɦɥɧ.ɪɭɛ. 305,51 669,27 693,94 721,54 744,76 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, 
ɦɥɧ.ɪɭɛ. 61,1 133,85 138,79 144,31 148,95 

NOPAT (ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 305,51 669,27 693,94 721,54 744,76 

ɋɩɪɚɜɨɱɧɨ: ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ Ɍ,% 20,00 20,00 20,00 20,00 20,00 

 

Ⱦɢɧɚɦɢɤɚ ɫɭɦɦɵ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 8.2. 
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Ɋɢɫɭɧɨɤ 8.2 – ɋɭɦɦɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ, ɦɥɧ. ɪɭɛ. 

 

8.3 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 

 

Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ (ɋɰɟɧɚɪɧɵɟ 

ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 № 9). 

 

8.3.1 Ɇɟɬɨɞɨɥɨɝɢɹ ɢ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɨɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ 
ɩɪɨɟɤɬɚ 

 

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

Ɋɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 

ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ–ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», 
ɭɬɜɟɪɠɞɟɧɧɵɣ ɩɪɢɤɚɡɨɦ ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000ɝ. №54 ɧɚ 

ɨɫɧɨɜɚɧɢɢ Ɂɚɤɥɸɱɟɧɢɹ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 26.05.1999ɝ. №24–16–1/20–
113;  

ɛ) «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 

ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ–ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ 

ɫɬɚɞɢɢ ɩɪɟɞɌɈɗ ɢ ɌɈɗ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» 

ɨɬ 31.03.2008ɝ. №155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24–16–1/20–
113. 

ɜ) ȿɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017–2042 ɝɝ. 
Ɋɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ «ProjectExpert ɮɢɪɦɵ Expert systems». Ⱦɥɹ ɰɟɥɟɣ 

ɮɢɧɚɧɫɨɜɨ–ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 
ɩɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ Ɇɭɥɚɧɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ ɂɞɸɦ ɦɨɳɧɨɫɬɶɸ 

264 Ɇȼɬ ɫɨɫɬɚɜɥɹɟɬ 24 ɝɨɞɚ; 
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ɢɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɮɢɧɚɧɫɨɜɚɹ ɦɨɞɟɥɶ ɨɬɪɚɠɚɟɬ 

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

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

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫɬɚɧɰɢɢ. 
ȼ ɪɚɫɱɟɬɚɯ ɨɛɳɟɫɬɜɟɧɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɨɞ ɪɚɫɯɨɞɚɦɢ ɩɨɧɢɦɚɥɢɫɶ ɜɫɟ 

ɡɚɬɪɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

Ɇɭɥɚɧɫɤɨɣ Ƚɗɋ, ɜ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ – ɡɚɬɪɚɬɵ ɭɱɚɫɬɧɢɤɨɜ, 
ɪɟɚɥɢɡɭɸɳɢɯ ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɪɨɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ. 

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

 

8.3.2 ɉɨɤɚɡɚɬɟɥɢ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 

 

ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɫɜɨɞɢɬɫɹ 

ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ.  
Ⱦɨɯɨɞɧɚɹ ɱɚɫɬɶ ɮɨɪɦɢɪɭɟɬɫɹ ɨɬ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇɭɥɚɧɫɤɨɣ Ƚɗɋ 

ɧɚ ɪɟɤɟ ɂɞɸɦ ɦɨɳɧɨɫɬɶɸ 264 Ɇȼɬ. 

ɉɨɞ ɪɚɫɯɨɞɚɦɢ ɩɨɧɢɦɚɸɬɫɹ ɫɨɛɫɬɜɟɧɧɵɟ ɫɪɟɞɫɬɜɚ ɉȺɈ «ɊɭɫȽɢɞɪɨ», 
ɪɟɚɥɢɡɭɸɳɟɝɨ ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɪɨɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ɇɭɥɚɧɫɤɨɣ Ƚɗɋ.  

Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 8.8. 

 

Ɍɚɛɥɢɰɚ 8.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,60 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ – DPB, ɦɟɫ 75 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ. 2,68 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI 1,55 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ, ɪɭɛ/ɤȼɬ∙ɱɚɫ 0,15 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ, ɬɵɫ.ɪɭɛ/ɤȼɬ 28,001 

 

8.3.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 

ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɵ ɢ ɪɚɫɯɨɞɵ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ 

ɛɸɞɠɟɬɨɜ. ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɧɚ 

ɨɫɧɨɜɚɧɢɢ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɬɨɤɚ ɛɸɞɠɟɬɧɵɯ ɫɪɟɞɫɬɜ. 
Ʉ ɩɪɢɬɨɤɚɦ ɛɸɞɠɟɬɧɵɯ ɫɪɟɞɫɬɜ ɨɬɧɨɫɢɬɫɹ ɩɪɢɬɨɤɢ ɨɬ ɧɚɥɨɝɨɜ, 

ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ 

ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 

8.9. 
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Ɍɚɛɥɢɰɚ 8.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɟ ɢ 

ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

Ƚɨɞɵ 2019 2020 2021 2022 2023 

ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ, ɦɥɧ. ɪɭɛ. 43,98 46,52 50,25 150,33 410,91 

ȼ Ɏɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 0,49 3,03 6,76 106,84 367,42 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 43,49 43,49 43,49 43,49 43,49 

 

ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɢɡ–ɡɚ ɩɨɜɵɲɟɧɢɹ ɜɵɪɭɱɤɢ ɨɬ 

ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
 

8.4 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 

 

ɂɧɜɟɫɬɢɰɢɢ – ɷɬɨ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ, ɫɪɟɞɫɬɜɚ ɢɥɢ ɡɚɬɪɚɬɵ, ɤɨɬɨɪɵɟ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɪɚɡɜɢɬɢɹ ɢ ɪɚɫɲɢɪɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɬɟɦ ɫɚɦɵɦ ɩɪɢɧɨɫɹ 

ɜɵɝɨɞɭ, ɩɨɥɶɡɭ ɢɥɢ ɩɪɢɛɵɥɶ ɜ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ. ȿɫɥɢ ɩɪɨɟɤɬ ɭɛɵɬɨɱɟɧ — 

ɢɧɜɟɫɬɢɰɢɢ ɦɨɝɭɬ ɛɵɬɶ ɭɬɪɚɱɟɧɵ ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ. 
Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɨɜɨɞɢɬɫɹ ɞɥɹ ɬɨɝɨ, 

ɱɬɨɛɵ ɭɱɟɫɬɶ ɢ ɫɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɜɥɢɹɧɢɹ ɢɡɦɟɧɟɧɢɣ ɪɚɡɥɢɱɧɵɯ ɩɟɪɜɨɧɚɱɚɥɶɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ: ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɡɚɬɪɚɬ, ɩɪɢɬɨɤɚ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ, ɭɪɨɜɧɹ 
ɪɟɢɧɜɟɫɬɢɰɢɣ (ɫɪɟɞɫɬɜ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɜɢɞɟ ɞɨɯɨɞɨɜ ɩɨ ɢɧɜɟɫɬɢɰɢɹɦ ɢ ɜɧɨɜɶ 
ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɢɧɜɟɫɬɢɪɨɜɚɧɢɟ ɬɟɯ ɠɟ ɨɛɴɟɤɬɨɜ). 

ɐɟɥɹɦɢ ɩɪɨɜɟɞɟɧɢɹ ɷɬɨɝɨ ɚɧɚɥɢɡɚ ɹɜɥɹɟɬɫɹ ɨɰɟɧɤɚ ɫɬɟɩɟɧɢ ɜɥɢɹɧɢɹ 
ɢɡɦɟɧɟɧɢɹ ɤɚɠɞɨɝɨ (ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɫɪɚɡɭ) ɢɡ ɜɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɱɬɨɛɵ 

ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɧɚɢɯɭɞɲɟɟ ɪɚɡɜɢɬɢɟ ɫɢɬɭɚɰɢɢ ɜ ɩɪɨɟɤɬɟ. 
ɋɬɟɩɟɧɶ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɟɤɬɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɜɨɡɦɨɠɧɵɦ ɢɡɦɟɧɟɧɢɹɦ 

ɭɫɥɨɜɢɣ ɪɟɚɥɢɡɚɰɢɢ ɨɛɵɱɧɨ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɨɤɚɡɚɬɟɥɹɦɢ ɝɪɚɧɢɰ 
ɛɟɡɭɛɵɬɨɱɧɨɫɬɢ (ɩɪɟɞɟɥɶɧɵɯ ɭɪɨɜɧɟɣ ɨɛɴɟɦɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ), ɰɟɧ 
ɩɪɨɢɡɜɨɞɢɦɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɞɪɭɝɢɯ ɩɚɪɚɦɟɬɪɨɜ. 

ɇɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵ ɞɥɹ ɩɪɨɟɤɬɚ ɪɵɧɨɱɧɵɟ, ɤɚɩɢɬɚɥɶɧɵɟ ɢ ɨɩɟɪɚɰɢɨɧɧɵɟ 

ɪɢɫɤɢ. ɂɦ ɭɞɟɥɟɧɨ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ. ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ 

ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ ɩɟɪɟɱɢɫɥɟɧɧɵɦ ɪɢɫɤɚɦ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.10. 

 

Ɍɚɛɥɢɰɚ 8.10 – Ɋɢɫɤɢ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ 

Ɋɢɫɤ ɉɚɪɚɦɟɬɪɵ ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ 

Ɋɵɧɨɱɧɵɣ Ɉɛɴɟɦ ɩɪɨɞɚɠ 

Ʉɚɩɢɬɚɥɶɧɵɣ Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 

 

Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɨɜ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ – ɦɟɬɨɞ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɮɢɧɚɧɫɨɜɨɣ 

ɦɨɞɟɥɢ ɧɚ ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɩɨɤɚɡɚɬɟɥɶ. 
ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜɟɥɢɱɢɧɵ 

ɩɪɨɝɧɨɡɧɨɝɨ ɬɚɪɢɮɚ ɤ ɢɡɦɟɧɟɧɢɹɦ: 
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– ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɨ ɩɪɨɟɤɬ; 
– ɰɟɧɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
– ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ; 
– ɢɧɵɯ ɫɭɳɟɫɬɜɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ (ɧɚɥɨɝɨɜɵɯ ɜɵɩɥɚɬ, ɭɪɨɜɧɹ 

ɢɧɮɥɹɰɢɢ ɢ ɞɪ.).  
ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɢɥɢɫɶ ɷɤɫɩɟɪɬɧɨ. 

ɍɜɟɥɢɱɟɧɢɟ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɭɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

ɭɜɟɥɢɱɢɜɚɸɬ ɜɟɥɢɱɢɧɭ ɬɚɪɢɮɚ. ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɨɛɴɟɦɚ ɪɟɚɥɢɡɚɰɢɢ ɜɵɪɚɛɨɬɤɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɬɚɪɢɮ ɭɦɟɧɶɲɚɟɬɫɹ. ɂɡɦɟɧɟɧɢɹ ɱɢɫɬɨɝɨ ɩɪɢɜɟɞɟɧɧɨɝɨ ɞɨɯɨɞɚ ɨɬ 
ɜɵɛɪɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 8.3-8.5. 

 

 
Ɋɢɫɭɧɨɤ 8.3 – ɂɡɦɟɧɟɧɢɹ NPV ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 

 

ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɡɧɚɱɟɧɢɹ NPV, 

ɭɦɟɧɶɲɟɧɢɟ – ɨɛɪɚɬɧɵɣ ɷɮɮɟɤɬ. 
 

 
Ɋɢɫɭɧɨɤ 8.4 – ɂɡɦɟɧɟɧɢɹ NPV ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɢɧɜɟɫɬɢɰɢɣ 
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ɑɟɦ ɛɨɥɶɲɟ ɢɧɜɟɫɬɢɰɢɣ ɩɪɢɜɥɟɤɚɟɬɫɹ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɬɟɦ ɦɟɧɶɲɟ 

NPV. 

 

 
Ɋɢɫɭɧɨɤ 8.5 – ɂɡɦɟɧɟɧɢɹ NPV ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

 

ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɨɢɫɯɨɞɢɬ ɪɨɫɬ ɩɪɢɛɵɥɢ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ ɪɚɫɬɟɬ. 

 

ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɣ ɪɢɫɤ ɞɥɹ 

ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɢɡɦɟɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ: 
- ɭɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ; 
- ɭɦɟɧɶɲɟɧɢɟ ɰɟɧɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
- ɭɦɟɧɶɲɟɧɢɟ ɧɚɥɨɝɨɜ; 
- ɭɜɟɥɢɱɟɧɢɟ ɢɧɜɟɫɬɢɰɢɣ. 
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9 Ʉɨɧɫɬɪɭɤɰɢɹ ɜɨɡɞɭɲɧɵɯ ɩɟɪɟɯɨɞɨɜ Ƚɗɋ-Ɋɍ. Ɋɟɦɨɧɬ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɹ. ɇɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ 

 

9.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ 

 

Ⱦɥɹ ɩɟɪɟɞɚɱɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɨɬ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɧɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɜɨɡɞɭɲɧɵɟ/ɤɚɛɟɥɶɧɵɟ ɩɟɪɟɯɨɞɵ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ ɜɵɛɢɪɚɸɬɫɹ ɬɟ ɢɥɢ 
ɢɧɵɟ ɩɟɪɟɯɨɞɵ. 

 

9.2 ȼɨɡɞɭɲɧɵɟ ɩɟɪɟɯɨɞɵ Ƚɗɋ-ɈɊɍ 220 ɤȼ 

 

9.2.1 Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ. Ɉɩɪɟɞɟɥɟɧɢɹ 

 

ȼɨɡɞɭɲɧɚɹ ɥɢɧɢɹ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɜɵɲɟ 1 ɤȼ - ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɩɟɪɟɞɚɱɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɨ ɩɪɨɜɨɞɚɦ, ɪɚɫɩɨɥɨɠɟɧɧɵɦ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ ɢ 
ɩɪɢɤɪɟɩɥɟɧɧɵɦ ɩɪɢ ɩɨɦɨɳɢ ɢɡɨɥɢɪɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɚɪɦɚɬɭɪɵ ɤ ɨɩɨɪɚɦ, 
ɧɟɫɭɳɢɦ ɤɨɧɫɬɪɭɤɰɢɹɦ, ɤɪɨɧɲɬɟɣɧɚɦ ɢ ɫɬɨɣɤɚɦ ɧɚ ɢɧɠɟɧɟɪɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ 
(ɦɨɫɬɚɯ, ɩɭɬɟɩɪɨɜɨɞɚɯ ɢ ɬ.ɩ.). 

Ȼɨɥɶɲɢɦɢ ɩɟɪɟɯɨɞɚɦɢ ɧɚɡɵɜɚɸɬɫɹ ɩɟɪɟɫɟɱɟɧɢɹ ɫɭɞɨɯɨɞɧɵɯ ɭɱɚɫɬɤɨɜ ɪɟɤ, 
ɤɚɧɚɥɨɜ, ɨɡɟɪ ɢ ɜɨɞɨɯɪɚɧɢɥɢɳ, ɧɚ ɤɨɬɨɪɵɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɨɩɨɪɵ ɜɵɫɨɬɨɣ 50 
ɦ ɢ ɛɨɥɟɟ, ɚ ɬɚɤɠɟ ɩɟɪɟɫɟɱɟɧɢɹ ɭɳɟɥɢɣ, ɨɜɪɚɝɨɜ, ɜɨɞɧɵɯ ɩɪɨɫɬɪɚɧɫɬɜ ɢ ɞɪɭɝɢɯ 
ɩɪɟɩɹɬɫɬɜɢɣ ɫ ɩɪɨɥɟɬɨɦ ɩɟɪɟɫɟɱɟɧɢɹ ɛɨɥɟɟ 700 ɦ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɜɵɫɨɬɵ ɨɩɨɪ 
ȼɅ. 

Ɂɚ ɧɚɱɚɥɨ ɢ ɤɨɧɟɰ ȼɅ ɩɪɢɧɢɦɚɸɬɫɹ ɭ ɈɊɍ ɫ ɥɢɧɟɣɧɵɦɢ ɩɨɪɬɚɥɚɦɢ - ɦɟɫɬɨ 
ɜɵɯɨɞɚ ɩɪɨɜɨɞɚ ɢɡ ɡɚɠɢɦɚ ɧɚɬɹɠɧɨɣ ɝɢɪɥɹɧɞɵ ɢɡɨɥɹɬɨɪɨɜ ɧɚ ɥɢɧɟɣɧɨɦ ɩɨɪɬɚɥɟ 
ɜ ɫɬɨɪɨɧɭ ȼɅ. 

ɋɨɫɬɨɹɧɢɟ ȼɅ ɜ ɪɚɫɱɟɬɚɯ ɦɟɯɚɧɢɱɟɫɤɨɣ ɱɚɫɬɢ: 
ɧɨɪɦɚɥɶɧɵɣ ɪɟɠɢɦ - ɪɟɠɢɦ ɩɪɢ ɧɟɨɛɨɪɜɚɧɧɵɯ ɩɪɨɜɨɞɚɯ, ɬɪɨɫɚɯ, 

ɝɢɪɥɹɧɞɚɯ ɢɡɨɥɹɬɨɪɨɜ ɢ ɬɪɨɫɨɜɵɯ ɤɪɟɩɥɟɧɢɹɯ; 
ɚɜɚɪɢɣɧɵɣ ɪɟɠɢɦ - ɪɟɠɢɦ ɩɪɢ ɨɛɨɪɜɚɧɧɵɯ ɨɞɧɨɦ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ 

ɩɪɨɜɨɞɚɯ ɢɥɢ ɬɪɨɫɚɯ, ɝɢɪɥɹɧɞɚɯ ɢɡɨɥɹɬɨɪɨɜ ɢ ɬɪɨɫɨɜɵɯ ɤɪɟɩɥɟɧɢɣ; 
ɦɨɧɬɚɠɧɵɣ ɪɟɠɢɦ - ɪɟɠɢɦ ɜ ɭɫɥɨɜɢɹɯ ɦɨɧɬɚɠɚ ɨɩɨɪ, ɩɪɨɜɨɞɨɜ ɢ ɬɪɨɫɨɜ. 
ȼɢɛɪɚɰɢɹ ɩɪɨɜɨɞɨɜ (ɬɪɨɫɨɜ) - ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɤɨɥɟɛɚɧɢɹ ɩɪɨɜɨɞɚ (ɬɪɨɫɚ) ɜ 

ɩɪɨɥɟɬɟ ɫ ɱɚɫɬɨɬɨɣ ɨɬ 3 ɞɨ 150 Ƚɰ, ɩɪɨɢɫɯɨɞɹɳɢɟ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɩɪɢ 
ɜɟɬɪɟ ɢ ɨɛɪɚɡɭɸɳɢɟ ɫɬɨɹɱɢɟ ɜɨɥɧɵ ɫ ɪɚɡɦɚɯɨɦ (ɞɜɨɣɧɨɣ ɚɦɩɥɢɬɭɞɨɣ), ɤɨɬɨɪɵɣ 
ɦɨɠɟɬ ɩɪɟɜɵɲɚɬɶ ɞɢɚɦɟɬɪ ɩɪɨɜɨɞɚ (ɬɪɨɫɚ). 
 

9.2.2 Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ 

 

ȼɫɟ ɷɥɟɦɟɧɬɵ ȼɅ (ɜ ɞɚɥɶɧɟɣɲɟɦ ɜɨɡɞɭɲɧɵɯ ɩɟɪɟɯɨɞɨɜ) ɞɨɥɠɧɵ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ, ɫɬɪɨɢɬɟɥɶɧɵɦ ɧɨɪɦɚɦ ɢ 
ɩɪɚɜɢɥɚɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 
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ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɜɨɡɞɭɲɧɵɯ ɩɟɪɟɯɨɞɨɜ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɬɪɟɛɨɜɚɧɢɹ «ɉɪɚɜɢɥ ɨɯɪɚɧɵ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɧɚɩɪɹɠɟɧɢɟɦ ɫɜɵɲɟ 1000 ȼ» ɢ ɞɟɣɫɬɜɭɸɳɢɯ ɫɚɧɢɬɚɪɧɨ-

ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɯ ɩɪɚɜɢɥ ɢ ɧɨɪɦɚɬɢɜɨɜ. 
Ɇɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɪɨɜɨɞɨɜ ɢ ɬɪɨɫɨɜ ɜɨɡɞɭɲɧɵɯ ɩɟɪɟɯɨɞɨɜ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɦɟɬɨɞɭ ɞɨɩɭɫɤɚɟɦɵɯ ɧɚɩɪɹɠɟɧɢɣ, ɪɚɫɱɟɬ ɢɡɨɥɹɬɨɪɨɜ ɢ 
ɚɪɦɚɬɭɪɵ - ɩɨ ɦɟɬɨɞɭ ɪɚɡɪɭɲɚɸɳɢɯ ɧɚɝɪɭɡɨɤ. ɉɨ ɨɛɨɢɦ ɦɟɬɨɞɚɦ ɪɚɫɱɟɬɵ 
ɩɪɨɢɡɜɨɞɹɬɫɹ ɧɚ ɪɚɫɱɟɬɧɵɟ ɧɚɝɪɭɡɤɢ. 

Ɋɚɫɱɟɬ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɜɨɡɞɭɲɧɵɯ ɩɟɪɟɯɨɞɨɜ (ɨɩɨɪ, 
ɮɭɧɞɚɦɟɧɬɨɜ ɢ ɨɫɧɨɜɚɧɢɣ) ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɦɟɬɨɞɭ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɧɚ 
ɪɚɫɱɟɬɧɵɟ ɧɚɝɪɭɡɤɢ ɞɥɹ ɞɜɭɯ ɝɪɭɩɩ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦɢ ɫɬɚɧɞɚɪɬɚɦɢ ɢ ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɧɨɪɦɚɦɢ ɢ ɩɪɚɜɢɥɚɦɢ. 

ɉɪɢɦɟɧɟɧɢɟ ɞɪɭɝɢɯ ɦɟɬɨɞɨɜ ɪɚɫɱɟɬɚ ɜ ɤɚɠɞɨɦ ɨɬɞɟɥɶɧɨɦ ɫɥɭɱɚɟ ɞɨɥɠɧɨ 
ɛɵɬɶ ɨɛɨɫɧɨɜɚɧɨ ɜ ɩɪɨɟɤɬɟ. 

ɗɥɟɦɟɧɬɵ ɜɨɡɞɭɲɧɵɯ ɩɟɪɟɯɨɞɨɜ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɧɚ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, 
ɞɟɣɫɬɜɭɸɳɢɯ ɜ ɧɨɪɦɚɥɶɧɵɯ, ɚɜɚɪɢɣɧɵɯ ɢ ɦɨɧɬɚɠɧɵɯ ɪɟɠɢɦɚɯ. 

ɋɨɱɟɬɚɧɢɹ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɢ ɞɪɭɝɢɯ ɮɚɤɬɨɪɨɜ ɜ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ 
ɜɨɡɞɭɲɧɵɯ ɩɟɪɟɯɨɞɨɜ (ɧɚɥɢɱɢɟ ɜɟɬɪɚ, ɝɨɥɨɥɟɞɚ, ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ, 
ɤɨɥɢɱɟɫɬɜɨ ɨɛɨɪɜɚɧɧɵɯ ɩɪɨɜɨɞɨɜ ɢɥɢ ɬɪɨɫɨɜ ɢ ɩɪ.) ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ: 

 

1.  Ɋɚɫɱɟɬ ȼɅ ɩɨ ɧɨɪɦɚɥɶɧɨɦɭ ɪɟɠɢɦɭ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɞɥɹ 
ɫɨɱɟɬɚɧɢɹ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 

ɚ) ȼɵɫɲɚɹ ɬɟɦɩɟɪɚɬɭɪɚ t+, ɜɟɬɟɪ ɢ ɝɨɥɨɥɟɞ ɨɬɫɭɬɫɬɜɭɸɬ. 
ɛ) ɇɢɡɲɚɹ ɬɟɦɩɟɪɚɬɭɪɚ t-, ɜɟɬɟɪ ɢ ɝɨɥɨɥɟɞ ɨɬɫɭɬɫɬɜɭɸɬ. 
ɜ) ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ tɫɝ, ɜɟɬɟɪ ɢ ɝɨɥɨɥɟɞ ɨɬɫɭɬɫɬɜɭɸɬ. 
ɝ) ɉɪɨɜɨɞɚ ɢ ɬɪɨɫɵ ɩɨɤɪɵɬɵ ɝɨɥɨɥɟɞɨɦ, ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɢ ɝɨɥɨɥɟɞɟ, ɜɟɬɟɪ 

ɨɬɫɭɬɫɬɜɭɟɬ. 
ɞ) ȼɟɬɟɪ, ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɢ W0 , ɝɨɥɨɥɟɞ ɨɬɫɭɬɫɬɜɭɟɬ. 
ɟ) ɉɪɨɜɨɞɚ ɢ ɬɪɨɫɵ ɩɨɤɪɵɬɵ ɝɨɥɨɥɟɞɨɦ, ɜɟɬɟɪ ɩɪɢ ɝɨɥɨɥɟɞɟ ɧɚ ɩɪɨɜɨɞɚ ɢ 

ɬɪɨɫɵ, ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɢ ɝɨɥɨɥɟɞɟ. 
ɠ) Ɋɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɬɹɠɟɧɢɹ ɩɪɨɜɨɞɨɜ. 

 

2. Ɋɚɫɱɟɬ ȼɅ ɩɨ ɚɜɚɪɢɣɧɨɦɭ ɪɟɠɢɦɭ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɞɥɹ 
ɫɨɱɟɬɚɧɢɹ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 

ɚ) ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ tɫɝ, ɜɟɬɟɪ ɢ ɝɨɥɨɥɟɞ ɨɬɫɭɬɫɬɜɭɸɬ. 
ɛ) ɇɢɡɲɚɹ ɬɟɦɩɟɪɚɬɭɪɚ t-, ɜɟɬɟɪ ɢ ɝɨɥɨɥɟɞ ɨɬɫɭɬɫɬɜɭɸɬ. 
ɜ) ɉɪɨɜɨɞɚ ɢ ɬɪɨɫɵ ɩɨɤɪɵɬɵ ɝɨɥɨɥɟɞɨɦ, ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɢ ɝɨɥɨɥɟɞɟ. 
ɝ) Ɋɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɬɹɠɟɧɢɹ ɩɪɨɜɨɞɨɜ. 
 

3. ɉɪɢ ɪɚɫɱɟɬɟ ɩɪɢɛɥɢɠɟɧɢɹ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɤ ɤɪɨɧɚɦ ɞɟɪɟɜɶɟɜ, 
ɷɥɟɦɟɧɬɚɦ ɨɩɨɪ ȼɅ ɢ ɫɨɨɪɭɠɟɧɢɹɦ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɢɦɚɬɶ ɫɥɟɞɭɸɳɢɟ 
ɫɨɱɟɬɚɧɢɹ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ: 
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ɚ) ɩɪɢ ɪɚɛɨɱɟɦ ɧɚɩɪɹɠɟɧɢɢ: ɪɚɫɱɟɬɧɚɹ ɜɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ, ɬɟɦɩɟɪɚɬɭɪɚ 
ɩɪɢ W0, ɝɨɥɨɥɟɞ ɨɬɫɭɬɫɬɜɭɟɬ; 

ɛ) ɩɪɢ ɝɪɨɡɨɜɵɯ ɢ ɜɧɭɬɪɟɧɧɢɯ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹɯ: ɬɟɦɩɟɪɚɬɭɪɚ + 15 °ɋ, 
ɜɟɬɪɨɜɨɟ ɞɚɜɥɟɧɢɟ, ɪɚɜɧɨɟ 0,06 W0, ɧɨ ɧɟ ɦɟɧɟɟ 50 ɉɚ; 

ɜ) ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɝɨ ɩɨɞɴɟɦɚ ɧɚ ɨɩɨɪɭ ɩɪɢ ɧɚɥɢɱɢɢ 
ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɥɢɧɢɢ: ɞɥɹ ȼɅ 500 ɤȼ ɢ ɧɢɠɟ - ɬɟɦɩɟɪɚɬɭɪɚ ɦɢɧɭɫ 15 °ɋ, 
ɝɨɥɨɥɟɞ ɢ ɜɟɬɟɪ ɨɬɫɭɬɫɬɜɭɸɬ; ɞɥɹ ȼɅ 750 ɤȼ - ɬɟɦɩɟɪɚɬɭɪɚ ɦɢɧɭɫ 15 °ɋ, 
ɜɟɬɪɨɜɨɟ ɞɚɜɥɟɧɢɟ 50 ɉɚ, ɝɨɥɨɥɟɞ ɨɬɫɭɬɫɬɜɭɟɬ. 

ɉɪɢ ɪɚɫɱɟɬɟ ɩɪɢɛɥɢɠɟɧɢɣ ɭɝɨɥ ɨɬɤɥɨɧɟɧɢɹ ɭ ɩɨɞɞɟɪɠɢɜɚɸɳɟɣ ɝɢɪɥɹɧɞɵ 
ɢɡɨɥɹɬɨɪɨɜ ɨɬ ɜɟɪɬɢɤɚɥɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

ߛ݃ݐ  = ሺ௄𝑔௉+௉𝑢±௉బሻሺீ˒˓+଴,ହ ˆீሻ ,                                                                                              (9.1) 

 

ɝɞɟ Ɋ - ɪɚɫɱɟɬɧɚɹ ɜɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɩɪɨɜɨɞɚ ɮɚɡɵ, ɧɚɩɪɚɜɥɟɧɧɚɹ ɩɨɩɟɪɟɤ ɨɫɢ 
ȼɅ (ɢɥɢ ɩɨ ɛɢɫɫɟɤɬɪɢɫɟ ɭɝɥɚ ɩɨɜɨɪɨɬɚ ȼɅ), ɇ; 
      Kg - ɤɨɷɮɮɢɰɢɟɧɬ ɢɧɟɪɰɢɨɧɧɨɫɬɢ ɫɢɫɬɟɦɵ «ɝɢɪɥɹɧɞɚ - ɩɪɨɜɨɞ ɜ ɩɪɨɥɟɬɟ», 

ɩɪɢ ɨɬɤɥɨɧɟɧɢɹɯ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɜɟɬɪɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɩɨ ɬɚɛɥɢɰɟ 9.1. 
 

Ɍɚɛɥɢɰɚ 9.1 – Ʉɨɷɮɮɢɰɢɟɧɬ ɢɧɟɪɰɢɨɧɧɨɫɬɢ 

ȼɟɬɪɨɜɨɟ ɞɚɜɥɟɧɢɟ, ɉɚ Ⱦɨ 310 350 425 500 Ɉɬ 615 

Ʉɨɷɮɮɢɰɢɟɧɬ Kg 1 0,95 0,9 0,85 0,8 

 

ɉɪɨɦɟɠɭɬɨɱɧɵɟ ɡɧɚɱɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɥɢɧɟɣɧɨɣ ɢɧɬɟɪɩɨɥɹɰɢɟɣ; 
Ɋɨ - ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɨɬ ɬɹɠɟɧɢɹ ɩɪɨɜɨɞɨɜ ɧɚ 

ɩɨɞɞɟɪɠɢɜɚɸɳɭɸ ɝɢɪɥɹɧɞɭ ɩɪɨɦɟɠɭɬɨɱɧɨ-ɭɝɥɨɜɨɣ ɨɩɨɪɵ (ɩɪɢɧɢɦɚɟɦɚɹ ɫɨ 
ɡɧɚɤɨɦ ɩɥɸɫ, ɟɫɥɢ ɟɟ ɧɚɩɪɚɜɥɟɧɢɟ ɫɨɜɩɚɞɚɟɬ ɫ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ, ɢ ɫɨ ɡɧɚɤɨɦ 
ɦɢɧɭɫ, ɟɫɥɢ ɨɧɚ ɧɚɩɪɚɜɥɟɧɚ ɜ ɧɚɜɟɬɪɟɧɧɭɸ ɫɬɨɪɨɧɭ), ɇ; 

Gnp - ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɩɪɨɜɨɞɚ, ɜɨɫɩɪɢɧɢɦɚɟɦɚɹ ɝɢɪɥɹɧɞɨɣ 
ɢɡɨɥɹɬɨɪɨɜ, ɇ; 

Gɝ - ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɝɢɪɥɹɧɞɵ ɢɡɨɥɹɬɨɪɨɜ, ɇ; 
Ɋɢ - ɪɚɫɱɟɬɧɚɹ ɜɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɝɢɪɥɹɧɞɵ ɢɡɨɥɹɬɨɪɨɜ, ɇ. 
 

4. ɉɪɨɜɟɪɤɭ ɨɩɨɪ ȼɅ ɩɨ ɭɫɥɨɜɢɹɦ ɦɨɧɬɚɠɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ 
ɩɟɪɜɨɣ ɝɪɭɩɩɟ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɧɚ ɪɚɫɱɟɬɧɵɟ ɧɚɝɪɭɡɤɢ ɩɪɢ 
ɫɥɟɞɭɸɳɢɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ: ɬɟɦɩɟɪɚɬɭɪɚ ɦɢɧɭɫ 15 °ɋ, ɜɟɬɪɨɜɨɟ 
ɞɚɜɥɟɧɢɟ ɧɚ ɜɵɫɨɬɟ 15 ɦ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɡɟɦɥɢ 50 ɉɚ, ɝɨɥɨɥɟɞ 
ɨɬɫɭɬɫɬɜɭɟɬ. 
 

9.2.3 Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɢɫɩɨɥɧɟɧɢɟ 

 

Ɉɫɧɨɜɧɵɦɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɜɨɡɞɭɲɧɵɯ ɩɟɪɟɯɨɞɨɜ 
ɹɜɥɹɸɬɫɹ ɨɩɨɪɵ, ɩɪɨɜɨɞɚ, ɝɪɨɡɨɡɚɳɢɬɧɵɟ ɬɪɨɫɵ, ɢɡɨɥɹɬɨɪɵ ɢ ɥɢɧɟɣɧɚɹ 
ɚɪɦɚɬɭɪɚ. 
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Ɉɩɨɪɵ ɜɨɡɞɭɲɧɵɯ ɩɟɪɟɯɨɞɨɜ – ɤɨɧɫɬɪɭɤɰɢɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ 
ɩɨɞɞɟɪɠɢɜɚɧɢɹ ɩɪɨɜɨɞɨɜ ɧɚ ɧɟɨɛɯɨɞɢɦɨɣ ɜɵɫɨɬɟ ɧɚɞ, ɡɟɦɥɟɣ, ɜɨɞɨɣ ɢ ɤɚɤɢɦ-

ɥɢɛɨ ɢɧɠɟɧɟɪɧɵɦ ɫɨɨɪɭɠɟɧɢɟɦ. Ʉɪɨɦɟ ɬɨɝɨ, ɧɚ ɨɩɨɪɚɯ ɜ ɧɟɨɛɯɨɞɢɦɵɯ ɫɥɭɱɚɹɯ 
ɩɨɞɜɟɲɢɜɚɸɬ ɧɟɨɛɯɨɞɢɦɵɟ ɫɬɚɥɶɧɵɟ ɡɚɡɟɦɥɟɧɧɵɟ ɬɪɨɫɵ ɞɥɹ ɡɚɳɢɬɵ ɩɪɨɜɨɞɨɜ 
ɨɬ ɩɪɹɦɵɯ ɭɞɚɪɨɜ ɦɨɥɧɢɢ ɢ ɫɜɹɡɚɧɧɵɯ ɫ ɷɬɢɦ ɩɟɪɟɧɚɩɪɹɠɟɧɢɟɦ. ȼ ɬɚɛɥɢɰɟ 9.2 
ɩɪɢɜɟɞɟɧɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɚɡɦɟɪɵ ȼɅ: 

 

Ɍɚɛɥɢɰɚ 9.2 – Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɚɡɦɟɪɵ ȼɅ 

ɇɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ, 

ɤȼ 

Ɋɚɫɫɬɨɹɧɢɟ 
ɦɟɠɞɭ ɮɚɡɚɦɢ 

D, ɦ 

Ⱦɥɢɧɧɚ 
ɩɪɨɥɟɬɚ l, ɦ 

ȼɵɫɨɬɚ 
ɨɩɨɪɵ Н, ɦ 

Ƚɚɛɚɪɢɬ 
ɥɢɧɢɢ h, ɦ 

110 4-5 170-250 13-14 6-7 

220 7 250-350 25-30 7-8 

330 9 300-400 25-30 7,5-8 

500 10-12 350-450 25-30 8 

 

ɇɚ ɜɨɡɞɭɲɧɵɟ ɩɟɪɟɯɨɞɵ ɩɪɢɦɟɧɹɸɬɫɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ 
ɧɟɢɡɨɥɢɪɨɜɚɧɧɵɟ (ɝɨɥɵɟ) ɩɪɨɜɨɞɚ. ɉɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɦɭ ɢɫɩɨɥɧɟɧɢɸ ɩɪɨɜɨɞɚ 
ɦɨɝɭɬ ɛɵɬɶ ɨɞɧɨ- ɢ ɦɧɨɝɨɩɪɨɜɨɥɨɱɧɵɦɢ, ɩɨɥɵɦɢ (ɪɢɫ. 9.1). Ɉɞɧɨɩɪɨɜɨɥɨɱɧɵɟ, 
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɫɬɚɥɶɧɵɟ ɩɪɨɜɨɞɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɨɝɪɚɧɢɱɟɧɨ ɜ ɧɢɡɤɨɜɨɥɶɬɧɵɯ 
ɫɟɬɹɯ. Ⱦɥɹ ɩɪɢɞɚɧɢɹ ɢɦ ɝɢɛɤɨɫɬɢ ɢ ɛɨɥɶɲɟɣ ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɢ ɩɪɨɜɨɞɚ 
ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɦɧɨɝɨɩɪɨɜɨɥɨɱɧɵɦɢ ɢɡ ɨɞɧɨɝɨ ɦɟɬɚɥɥɚ (ɚɥɸɦɢɧɢɹ ɢɥɢ ɫɬɚɥɢ) ɢ 
ɢɡ ɞɜɭɯ ɦɟɬɚɥɥɨɜ (ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ) — ɚɥɸɦɢɧɢɹ ɢ ɫɬɚɥɢ. ɋɬɚɥɶ ɜ ɩɪɨɜɨɞɟ 
ɭɜɟɥɢɱɢɜɚɟɬ ɦɟɯɚɧɢɱɟɫɤɭɸ ɩɪɨɱɧɨɫɬɶ. 

 

 
Ɋɢɫɭɧɨɤ 9.1 – Ʉɨɧɫɬɪɭɤɰɢɢ ɧɟɢɡɨɥɢɪɨɜɚɧɧɵɯ ɩɪɨɜɨɞɨɜ ȼɅ 

 

ɉɨ ɬɪɟɛɨɜɚɧɢɹɦ Ɍɟɯɧɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɢ ɊɭɫȽɢɞɪɨ [24] ɤ ɜɨɡɞɭɲɧɵɦ 
ɩɟɪɟɯɨɞɚɦ: 

- Ⱦɨɥɠɧɵ ɩɪɢɦɟɧɹɬɶɫɹ ɫɨɜɪɟɦɟɧɧɵɟ ɷɥɟɦɟɧɬɵ ȼɅ (ɨɩɨɪɚ, ɮɭɧɞɚɦɟɧɬ, 
ɩɪɨɜɨɞ, ɚɪɦɚɬɭɪɚ) ɧɟ ɭɯɭɞɲɚɸɳɢɟ ɤɚɱɟɫɬɜɨ Ʌɗɉ ɢ ɨɪɝɚɧɢɡɨɜɚɧɧɵɯ ɩɨ ɧɟɣ 
ɤɚɧɚɥɨɜ ɫɜɹɡɢ; 

- ɡɚɩɪɟɳɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɷɥɟɦɟɧɬɨɜ, ɫɨɡɞɚɸɳɢɯ ɧɟɞɨɩɭɫɬɢɦɵɟ ɭɪɨɜɧɢ 
ɩɨɦɟɯ ɩɪɢ ɫɧɢɠɟɧɢɢ ɢɡɨɥɹɰɢɨɧɧɵɯ ɢ ɡɚɳɢɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

- ɛɟɡ ɜɨɡɦɨɠɧɨɫɬɢ ɜɢɡɭɚɥɶɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɢɡɦɟɧɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
(ɩɨɥɢɦɟɪɧɵɟ ɢɡɨɥɹɬɨɪɵ, ɩɨɞɜɟɫɧɵɟ Ɉɉɇ ɢ ɞɪ.); 
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- ɩɪɨɟɤɬɨɦ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɵ ɩɨ ɝɚɲɟɧɢɸ ɜɢɛɪɚɰɢɢ, 
ɭɫɬɪɨɣɫɬɜɚ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɝɨɥɨɥɟɞɨɨɛɪɚɡɨɜɚɧɢɹ ɧɚ ɩɪɨɜɨɞɚɯ, ɫɢɫɬɟɦɵ 
ɩɥɚɜɤɢ ɝɨɥɨɥɟɞɚ 

 

9.2.4 Ɉɫɨɛɟɧɧɨɫɬɢ ɩɟɪɟɤɥɸɱɟɧɢɣ ɩɨ ɜɵɜɨɞɭ ɜ ɪɟɦɨɧɬ ɢ ɜɜɨɞɭ ɜ ɪɚɛɨɬɭ 
ȼɅ ɩɨɞ ɧɚɜɟɞɟɧɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ 

 

Ʌɢɧɢɹ ɩɨɞ ɧɚɜɟɞёɧɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ – ɜɨɡɞɭɲɧɚɹ ɥɢɧɢɹ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ, 
ɤɚɛɟɥɶɧɨ-ɜɨɡɞɭɲɧɚɹ ɥɢɧɢɹ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ, ɜɨɡɞɭɲɧɵɟ ɥɢɧɢɢ ɫɜɹɡɢ, 
ɜɨɡɞɭɲɧɵɟ ɭɱɚɫɬɤɢ ɤɚɛɟɥɶɧɨ-ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ, ɤɨɬɨɪɵɟ 
ɩɪɨɯɨɞɹɬ ɩɨ ɜɫɟɣ ɞɥɢɧɟ ɢɥɢ ɧɚ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɚɯ ɜɛɥɢɡɢ ɞɟɣɫɬɜɭɸɳɢɯ 
ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ ɢɥɢ ɤɨɧɬɚɤɬɧɨɣ ɫɟɬɢ ɷɥɟɤɬɪɢɮɢɰɢɪɨɜɚɧɧɨɣ ɠɟɥɟɡɧɨɣ ɞɨɪɨɝɢ 
ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ, ɧɚ ɨɬɤɥɸɱɟɧɧɵɯ ɩɪɨɜɨɞɚɯ (ɬɪɨɫɚɯ) ɤɨɬɨɪɵɯ ɩɪɢ ɡɚɡɟɦɥɟɧɢɢ 
ɥɢɧɢɢ ɩɨ ɤɨɧɰɚɦ (ɜ Ɋɍ) ɧɚ ɨɬɞɟɥɶɧɵɯ ɟё ɭɱɚɫɬɤɚɯ ɫɨɯɪɚɧɹɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ ɛɨɥɟɟ 
25 ȼ ɩɪɢ ɧɚɢɛɨɥɶɲɟɦ ɬɨɤɟ ɜɥɢɹɸɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ (ɩɪɢ 
ɩɟɪɟɫɱёɬɟ ɧɚ ɧɚɢɛɨɥɶɲɢɣ ɪɚɛɨɱɢɣ ɬɨɤ ɜɥɢɹɸɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 
ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ) (ɞɚɥɟɟ – Ʌɗɉ ɩɨɞ ɧɚɜɟɞёɧɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ). 

 

ȼɵɜɨɞ ɜ ɪɟɦɨɧɬ ɩɟɪɟɤɢɞɤɢ ɛɥɨɤɚ 

 

 - Ɉɬɤɥɸɱɢɬɶ ɜɵɤɥɸɱɚɬɟɥɢ ɩɟɪɟɤɢɞɤɢ ɛɥɨɤɚ ɜ Ɋɍ ɢ ɜɵɤɥɸɱɚɬɟɥɢ 
ɝɟɧɟɪɚɬɨɪɨɜ ɛɥɨɤɚ.   

 - Ɉɬɤɥɸɱɢɬɶ ɛɥɨɱɧɵɟ ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɧɚ ɩɥɨɳɚɞɤɟ ɨɛɫɥɭɠɢɜɚɧɢɹ ɛɥɨɱɧɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɜ Ɋɍ. ȼɵɜɟɫɢɬɶ ɡɚɩɪɟɳɚɸɳɢɟ ɩɥɚɤɚɬɵ ɧɚ ɩɪɢɜɨɞɚɯ ɪɭɱɧɨɝɨ, 
ɤɧɨɩɤɚɯ ɢ ɤɥɸɱɚɯ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ. 

 - ɉɪɨɜɟɪɢɬɶ ɨɬɫɭɬɫɬɜɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɩɟɪɟɤɢɞɤɟ ɛɥɨɤɚ ɢ ɜɤɥɸɱɢɬɶ Ɂɇ ɜ 
ɫɬɨɪɨɧɭ ɩɟɪɟɤɢɞɤɢ ɛɥɨɤɚ ɬɨɥɶɤɨ ɧɚ ɨɞɧɨɦ ɨɛɴɟɤɬɟ ɩɟɪɟɤɥɸɱɟɧɢɣ, ɜ Ɋɍ ɢɥɢ ɧɚ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ ɩɥɨɳɚɞɤɟ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. Ɉɛɴɟɤɬ ɩɟɪɟɤɥɸɱɟɧɢɣ, 
ɧɚ ɤɨɬɨɪɨɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɡɟɦɥɟɧɢɟ ɩɟɪɟɤɢɞɤɢ ɛɥɨɤɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ, ɢɫɯɨɞɹ ɢɡ 
ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɩɬɢɦɚɥɶɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɩɟɪɟɤɥɸɱɟɧɢɣ, ɢ ɭɤɚɡɵɜɚɟɬɫɹ ɜ ɧɚɪɹɞɟ ɧɚ ɪɟɦɨɧɬ ɩɟɪɟɤɢɞɤɢ ɛɥɨɤɚ.  

- ɇɋɋ ɩɨɥɭɱɢɬɶ ɩɨɞɬɜɟɪɠɞɟɧɢɟ ɨɬ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɨɛɴɟɤɬɨɜ 
ɩɟɪɟɤɥɸɱɟɧɢɣ ɨ ɩɪɢɧɹɬɢɢ ɦɟɪ, ɩɪɟɩɹɬɫɬɜɭɸɳɢɯ ɩɨɞɚɱɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɦɟɫɬɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɜɫɥɟɞɫɬɜɢɟ ɨɲɢɛɨɱɧɨɝɨ ɢɥɢ ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɝɨ ɜɤɥɸɱɟɧɢɹ 
ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ.  

- ɇɋɋ ɜɵɞɚɬɶ ɪɚɡɪɟɲɟɧɢɟ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɞɥɹ ɛɟɡɨɩɚɫɧɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɧɚ ɩɟɪɟɤɢɞɤɟ ɛɥɨɤɚ ɜ ɱɚɫɬɢ ɭɫɬɚɧɨɜɤɢ ɡɚɡɟɦɥɟɧɢɹ ɧɚ ɪɚɛɨɱɟɦ 
ɦɟɫɬɟ.  

- ɇɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɭɫɬɚɧɨɜɢɬɶ ɡɚɡɟɦɥɟɧɢɟ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ 
ɞɟɣɫɬɜɭɸɳɢɯ ɉɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ. 

-  ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɡɚɦɵɤɚɧɢɹ ɩɨɥɹ ɜ Ɋɍ, ɩɨɥɟ ɡɚɦɵɤɚɟɬɫɹ ɩɨɫɥɟ 
ɜɤɥɸɱɟɧɢɹ Ɂɇ ɜ ɫɬɨɪɨɧɭ ɩɟɪɟɤɢɞɤɢ ɛɥɨɤɚ ɧɚ ɨɞɧɨɦ ɢɡ ɨɛɴɟɤɬɨɜ ɩɟɪɟɤɥɸɱɟɧɢɣ 
(ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɡɚɡɟɦɥɟɧɢɹ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ). 

- Ɉɬɤɥɸɱɢɬɶ Ɂɇ ɜ ɫɬɨɪɨɧɭ ɩɟɪɟɤɢɞɤɟ ɛɥɨɤɚ.  
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- ɇɋɋ ɜɵɞɚɬɶ ɪɚɡɪɟɲɟɧɢɟ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɢ ɞɨɩɭɫɤ ɤ 
ɩɪɨɢɡɜɨɞɫɬɜɭ ɪɚɛɨɬ ɧɚ ɩɟɪɟɤɢɞɤɟ ɛɥɨɤɚ. 

 

ȼɜɨɞ ɜ ɪɚɛɨɬɭ ɩɟɪɟɤɢɞɤɢ ɛɥɨɤɚ  

 

- ɉɪɨɜɟɪɢɬɶ ɨɬɫɭɬɫɬɜɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɩɟɪɟɤɢɞɤɟ ɛɥɨɤɚ ɢ ɜɤɥɸɱɢɬɶ Ɂɇ ɜ 
ɫɬɨɪɨɧɭ ɩɟɪɟɤɢɞɤɢ ɛɥɨɤɚ (ɧɚ ɨɞɧɨɦ ɨɛɴɟɤɬɟ ɩɟɪɟɤɥɸɱɟɧɢɣ).  

-  ɇɚ ɩɟɪɟɤɢɞɤɟ ɛɥɨɤɚ ɫɧɹɬɶ ɡɚɡɟɦɥɟɧɢɟ ɫ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɞɟɣɫɬɜɭɸɳɢɯ ɉɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ.  

- Ɉɩɟɪɚɬɢɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɨɛɴɟɤɬɨɜ ɩɟɪɟɤɥɸɱɟɧɢɣ ɫɨɨɛɳɢɬɶ ɇɋɋ ɨ 
ɫɧɹɬɢɢ ɡɚɡɟɦɥɟɧɢɹ ɫ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ, ɭɞɚɥɟɧɢɢ ɬɟɯɧɢɤɢ, ɛɪɢɝɚɞɵ ɫ ɦɟɫɬɚ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɜɤɥɸɱɟɧɢɹ ɩɟɪɟɤɢɞɤɢ ɛɥɨɤɚ ɜ ɪɚɛɨɬɭ. 

-  ɉɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɨɬ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɨɛɴɟɤɬɨɜ ɨ 
ɫɧɹɬɢɢ ɡɚɡɟɦɥɟɧɢɹ ɫ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ, ɭɞɚɥɟɧɢɢ ɬɟɯɧɢɤɢ, ɛɪɢɝɚɞɵ ɫ ɦɟɫɬɚ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɜɤɥɸɱɟɧɢɹ ɩɟɪɟɤɢɞɤɢ ɛɥɨɤɚ ɜ ɪɚɛɨɬɭ ɇɋɋ 
ɜɵɩɨɥɧɢɬɶ ɩɟɪɟɤɥɸɱɟɧɢɹ ɩɨ ɜɜɨɞɭ ɜ ɪɚɛɨɬɭ ɩɟɪɟɤɢɞɤɢ ɛɥɨɤɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
Ȼɉ (ɌȻɉ). 

 

9.2.5 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɜɨɡɞɭɲɧɵɯ ɩɟɪɟɯɨɞɨɜ, 
ɭɱɢɬɵɜɚɸɳɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɢɯ ɪɟɦɨɧɬɚ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 

 

Ɋɟɦɨɧɬ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɜɨɡɞɭɲɧɵɯ ɩɟɪɟɯɨɞɨɜ ɞɨɥɠɧɵ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨ, ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦɢ ɛɪɢɝɚɞɚɦɢ ɫ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɛɚɡ ɩɪɟɞɩɪɢɹɬɢɹ (ɫɬɪɭɤɬɭɪɧɨɣ ɟɞɢɧɢɰɵ). 

Ɋɚɡɦɟɳɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɛɚɡ, ɫɨɫɬɚɜ ɧɟɨɛɯɨɞɢɦɵɯ ɩɨɦɟɳɟɧɢɣ, 
ɨɫɧɚɳɟɧɢɟ ɫɪɟɞɫɬɜɚɦɢ ɦɟɯɚɧɢɡɚɰɢɢ ɪɚɛɨɬ, ɬɪɚɧɫɩɨɪɬɨɦ ɢ ɫɤɥɚɞɚɦɢ ɚɜɚɪɢɣɧɨɝɨ 
ɪɟɡɟɪɜɚ, ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɪɟɞɫɬɜɚɦɢ ɫɜɹɡɢ ɞɨɥɠɧɵ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɫɯɟɦ ɨɪɝɚɧɢɡɚɰɢɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫ ɭɱɟɬɨɦ ɫɭɳɟɫɬɜɭɸɳɟɣ 
ɦɚɬɟɪɢɚɥɶɧɨɣ ɛɚɡɵ ɷɧɟɪɝɨɩɪɟɞɩɪɢɹɬɢɹ. 

Ɉɛɟɫɩɟɱɟɧɢɟ ɜɨɡɞɭɲɧɵɯ ɩɟɪɟɯɨɞɨɜ ɚɜɚɪɢɣɧɵɦ ɡɚɩɚɫɨɦ ɦɚɬɟɪɢɚɥɨɜ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɜ ɨɛɴɟɦɟ ɞɟɣɫɬɜɭɸɳɢɯ ɧɨɪɦɚɬɢɜɨɜ. 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɜɨɡɞɭɲɧɵɯ ɩɟɪɟɯɨɞɨɜ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɚ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɜɹɡɶ ɦɟɠɞɭ ɪɟɦɨɧɬɧɵɦɢ ɛɪɢɝɚɞɚɦɢ ɢ ɞɢɫɩɟɬɱɟɪɫɤɢɦɢ 
ɩɭɧɤɬɚɦɢ, ɛɚɡɚɦɢ, ɫ ɤɨɬɨɪɵɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɟɦɨɧɬ ɢ ɬɟɯɧɢɱɟɫɤɨɟ 
ɨɛɫɥɭɠɢɜɚɧɢɟ ɜɨɡɞɭɲɧɵɯ ɩɟɪɟɯɨɞɨɜ, ɚ ɬɚɤɠɟ ɦɟɠɞɭ ɛɪɢɝɚɞɚɦɢ ɢ ɨɬɞɟɥɶɧɵɦɢ 
ɦɨɧɬɟɪɚɦɢ. ȿɫɥɢ ɜɨɡɞɭɲɧɵɟ ɩɟɪɟɯɨɞɵ ɨɛɫɥɭɠɢɜɚɟɬɫɹ ɫ ɧɟɫɤɨɥɶɤɢɯ ɛɚɡ, 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɫɜɹɡɶ ɦɟɠɞɭ ɩɨɫɥɟɞɧɢɦɢ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɜɹɡɶɸ 
ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ ɢ ɩɭɧɤɬɵ ɜɪɟɦɟɧɧɨɝɨ ɩɪɟɛɵɜɚɧɢɹ ɧɚ ɬɪɚɫɫɟ 
ɜɨɡɞɭɲɧɵɯ ɩɟɪɟɯɨɞɨɜ. 

ɇɚ ɨɩɨɪɚɯ ɜɨɡɞɭɲɧɵɯ ɩɟɪɟɯɨɞɨɜ ɧɚ ɜɵɫɨɬɟ 2 - 3 ɦ ɞɨɥɠɧɵ ɛɵɬɶ ɧɚɧɟɫɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɩɨɫɬɨɹɧɧɵɟ ɡɧɚɤɢ: 
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- ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɨɩɨɪɵ, ɧɨɦɟɪ ɜɨɡɞɭɲɧɵɯ ɩɟɪɟɯɨɞɨɜ ɢɥɢ ɟɟ ɭɫɥɨɜɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ - ɧɚ ɜɫɟɯ ɨɩɨɪɚɯ; ɧɚ ɞɜɭɯɰɟɩɧɵɯ ɢ ɦɧɨɝɨɰɟɧɧɵɯ ɨɩɨɪɚɯ ɜɨɡɞɭɲɧɵɯ 
ɩɟɪɟɯɨɞɨɜ, ɤɪɨɦɟ ɬɨɝɨ, ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɨɡɧɚɱɟɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɰɟɩɶ; 

- ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɡɧɚɤɢ ɫ ɭɤɚɡɚɧɢɟɦ ɲɢɪɢɧɵ ɨɯɪɚɧɧɨɣ ɡɨɧɵ ɜɨɡɞɭɲɧɵɯ 
ɩɟɪɟɯɨɞɨɜ; ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɢɧɮɨɪɦɚɰɢɨɧɧɵɦɢ ɡɧɚɤɚɦɢ ɜ ɧɚɫɟɥɟɧɧɨɣ 
ɦɟɫɬɧɨɫɬɢ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 250 ɦ, ɩɪɢ ɛɨɥɶɲɟɣ ɞɥɢɧɟ ɩɪɨɥɟɬɚ ɡɧɚɤɢ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɤɚɠɞɨɣ ɨɩɨɪɟ; ɜ ɧɟɧɚɫɟɥɟɧɧɨɣ ɢ ɬɪɭɞɧɨɞɨɫɬɭɩɧɨɣ 
ɦɟɫɬɧɨɫɬɢ - 500 ɦ, ɞɨɩɭɫɤɚɟɬɫɹ ɛɨɥɟɟ ɪɟɞɤɚɹ ɭɫɬɚɧɨɜɤɚ ɡɧɚɤɨɜ; 

- ɪɚɫɰɜɟɬɤɚ ɮɚɡ ɧɚ ȼɅ 35 ɤȼ ɢ ɜɵɲɟ ɧɚ ɤɨɧɰɟɜɵɯ ɨɩɨɪɚɯ, ɨɩɨɪɚɯ, ɫɦɟɠɧɵɯ 
ɫ ɬɪɚɧɫɩɨɡɢɰɢɨɧɧɵɦɢ, ɢ ɧɚ ɩɟɪɜɵɯ ɨɩɨɪɚɯ ɨɬɜɟɬɜɥɟɧɢɣ ɨɬ ɜɨɡɞɭɲɧɵɯ 
ɩɟɪɟɯɨɞɨɜ; 

- ɩɪɟɞɭɩɪɟɠɞɚɸɳɢɟ ɩɥɚɤɚɬɵ ɧɚ ɜɫɟɯ ɨɩɨɪɚɯ ɜɨɡɞɭɲɧɵɯ ɩɟɪɟɯɨɞɚɯ ɜ 
ɧɚɫɟɥɟɧɧɨɣ ɦɟɫɬɧɨɫɬɢ; 

- ɩɥɚɤɚɬɵ ɫ ɭɤɚɡɚɧɢɟɦ ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɨɩɨɪɵ ɜɨɡɞɭɲɧɵɯ ɩɟɪɟɯɨɞɨɜ ɞɨ 
ɤɚɛɟɥɶɧɨɣ ɥɢɧɢɢ ɫɜɹɡɢ ɧɚ ɨɩɨɪɚɯ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɦɟɧɟɟ ɩɨɥɨɜɢɧɵ 
ɜɵɫɨɬɵ ɨɩɨɪɵ ɞɨ ɤɚɛɟɥɟɣ ɫɜɹɡɢ. 

Ⱦɨɩɭɫɤɚɟɬɫɹ ɫɨɜɦɟɳɚɬɶ ɧɚ ɨɞɧɨɦ ɡɧɚɤɟ ɜɫɸ ɢɧɮɨɪɦɚɰɢɸ, 
ɭɫɬɚɧɚɜɥɢɜɚɟɦɭɸ ɬɪɟɛɨɜɚɧɢɹɦɢ ɧɚɫɬɨɹɳɟɝɨ ɩɚɪɚɝɪɚɮɚ. 

ɉɥɚɤɚɬɵ ɢ ɡɧɚɤɢ ɞɨɥɠɧɵ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɫ ɛɨɤɭ ɨɩɨɪɵ ɩɨɨɱɟɪɟɞɧɨ ɫ 
ɩɪɚɜɨɣ ɢ ɫ ɥɟɜɨɣ ɫɬɨɪɨɧɵ, ɚ ɧɚ ɩɟɪɟɯɨɞɚɯ ɱɟɪɟɡ ɞɨɪɨɝɢ ɩɥɚɤɚɬɵ ɞɨɥɠɧɵ ɛɵɬɶ 
ɨɛɪɚɳɟɧɵ ɜ ɫɬɨɪɨɧɭ ɞɨɪɨɝɢ. 

ɇɚ ɜɨɡɞɭɲɧɵɯ ɩɟɪɟɯɨɞɚɯ 110 ɤȼ ɢ ɜɵɲɟ, ɨɛɫɥɭɠɢɜɚɧɢɟ ɤɨɬɨɪɵɯ ɛɭɞɟɬ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɟɪɬɨɥɟɬɨɜ, ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɤɚɠɞɨɣ ɩɹɬɨɣ 
ɨɩɨɪɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɨɦɟɪɧɵɟ ɡɧɚɤɢ, ɜɢɞɢɦɵɟ ɫ ɜɟɪɬɨɥɟɬɚ. ɉɪɢ ɷɬɨɦ ɞɥɹ 
ɜɨɡɞɭɲɧɵɯ ɩɟɪɟɯɨɞɨɜ 500 - 750 ɤȼ ɡɧɚɤɢ ɞɨɥɠɧɵ ɛɵɬɶ ɷɦɚɥɢɪɨɜɚɧɧɵɦɢ 
ɪɚɡɦɟɪɨɦ 400×500 ɦɦ. 

Ʌɢɧɟɣɧɵɟ ɪɚɡɴɟɞɢɧɢɬɟɥɢ, ɩɟɪɟɤɥɸɱɚɬɟɥɶɧɵɟ ɩɭɧɤɬɵ, ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɟ 
ɡɚɝɪɚɞɢɬɟɥɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚ ɜɨɡɞɭɲɧɵɯ ɩɟɪɟɯɨɞɚɯ, ɞɨɥɠɧɵ ɢɦɟɬɶ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɨɪɹɞɤɨɜɵɟ ɧɨɦɟɪɚ ɢ ɞɢɫɩɟɬɱɟɪɫɤɢɟ ɧɚɢɦɟɧɨɜɚɧɢɹ. 
 

9.2.6 Ɂɚɳɢɬɚ ɜɨɡɞɭɲɧɵɯ ɩɟɪɟɯɨɞɨɜ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

 

Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɨɩɨɪɵ ɢ ɩɨɞɧɨɠɧɢɤɢ, ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɞɟɬɚɥɢ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢ ɞɟɪɟɜɹɧɧɵɯ ɨɩɨɪ, ɛɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, 
ɚ ɬɚɤɠɟ ɞɪɟɜɟɫɢɧɚ ɷɥɟɦɟɧɬɨɜ ɞɟɪɟɜɹɧɧɵɯ ɨɩɨɪ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɳɢɳɟɧɵ ɨɬ 
ɤɨɪɪɨɡɢɢ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɫɬɪɨɢɬɟɥɶɧɵɯ ɧɨɪɦ ɢ ɩɪɚɜɢɥ ɩɨ ɡɚɳɢɬɟ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɨɬ ɤɨɪɪɨɡɢɢ. ȼ ɧɟɨɛɯɨɞɢɦɵɯ ɫɥɭɱɚɹɯ ɫɥɟɞɭɟɬ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɡɚɳɢɬɭ ɨɬ ɷɥɟɤɬɪɨɤɨɪɪɨɡɢɢ. 

ɋɬɚɥɶɧɵɟ ɨɩɨɪɵ, ɚ ɬɚɤɠɟ ɫɬɚɥɶɧɵɟ ɷɥɟɦɟɧɬɵ ɢ ɞɟɬɚɥɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢ 
ɞɟɪɟɜɹɧɧɵɯ ɨɩɨɪ, ɤɚɤ ɩɪɚɜɢɥɨ, ɞɨɥɠɧɵ ɡɚɳɢɳɚɬɶɫɹ ɨɬ ɤɨɪɪɨɡɢɢ ɝɨɪɹɱɟɣ 
ɨɰɢɧɤɨɜɤɨɣ. 

Ɂɚɳɢɬɚ ɨɬ ɤɨɪɪɨɡɢɢ ɞɨɥɠɧɚ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɡɚɜɨɞɫɤɢɯ ɭɫɥɨɜɢɹɯ. 
Ⱦɨɩɭɫɤɚɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɟɟ ɧɚ ɫɩɟɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɩɨɥɢɝɨɧɚɯ. 
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ɋɬɚɥɶɧɵɟ ɤɚɧɚɬɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɜ ɤɚɱɟɫɬɜɟ ɝɪɨɡɨɡɚɳɢɬɧɵɯ ɬɪɨɫɨɜ, ɨɬɬɹɠɟɤ 
ɢ ɷɥɟɦɟɧɬɨɜ ɨɩɨɪ, ɞɨɥɠɧɵ ɢɦɟɬɶ ɤɨɪɪɨɡɢɨɧɧɨ-ɫɬɨɣɤɨɟ ɢɫɩɨɥɧɟɧɢɟ ɫ ɭɱɟɬɨɦ ɜɢɞɚ 
ɢ ɫɬɟɩɟɧɢ ɚɝɪɟɫɫɢɜɧɨɫɬɢ ɫɪɟɞɵ ɜ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɇɚ ɝɪɨɡɨɡɚɳɢɬɧɵɣ ɬɪɨɫ ɢ ɨɬɬɹɠɤɢ ɜ ɩɪɨɰɟɫɫɟ ɫɨɨɪɭɠɟɧɢɹ ɜɨɡɞɭɲɧɵɯ 
ɩɟɪɟɯɨɞɨɜ ɞɨɥɠɧɚ ɛɵɬɶ ɧɚɧɟɫɟɧɚ ɡɚɳɢɬɧɚɹ ɫɦɚɡɤɚ. 

ɇɚ ɭɱɚɫɬɤɚɯ ɜɨɡɞɭɲɧɵɯ ɩɟɪɟɯɨɞɨɜ ɜ ɝɨɪɧɵɯ ɭɫɥɨɜɢɹɯ ɜ ɧɟɨɛɯɨɞɢɦɵɯ 
ɫɥɭɱɚɹɯ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ: 

ɨɱɢɫɬɤɚ ɫɤɥɨɧɨɜ ɨɬ ɨɩɚɫɧɵɯ ɞɥɹ ɜɨɡɞɭɲɧɵɯ ɩɟɪɟɯɨɞɨɜ ɧɚɜɢɫɚɸɳɢɯ 
ɤɚɦɧɟɣ; 

ɪɚɫɩɨɥɨɠɟɧɢɟ ɜɨɡɞɭɲɧɵɯ ɩɟɪɟɯɨɞɨɜ ɜɧɟ ɡɨɧɵ ɫɯɨɞɚ ɫɧɟɠɧɵɯ ɥɚɜɢɧ ɢ 
ɤɚɦɧɟɩɚɞɨɜ, ɚ ɟɫɥɢ ɷɬɨ ɧɟɜɨɡɦɨɠɧɨ, ɬɨ ɩɪɨɜɨɞɚ ɢ ɬɪɨɫɵ ɞɨɥɠɧɵ ɪɚɡɦɟɳɚɬɶɫɹ ɜɧɟ 
ɡɨɧɵ ɞɟɣɫɬɜɢɹ ɜɨɡɞɭɲɧɨɣ ɜɨɥɧɵ ɥɚɜɢɧɵ, ɚ ɬɚɤɠɟ ɪɚɫɱɟɬɧɨɣ ɬɪɚɟɤɬɨɪɢɢ ɩɨɥɟɬɚ 
ɩɚɞɚɸɳɢɯ ɤɚɦɧɟɣ. 

Ɍɪɚɫɫɵ ɜɨɡɞɭɲɧɵɯ ɩɟɪɟɯɨɞɨɜ ɫɥɟɞɭɟɬ ɪɚɫɩɨɥɚɝɚɬɶ ɜɧɟ ɡɨɧɵ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɨɩɨɥɡɧɟɜɵɯ ɩɪɨɰɟɫɫɨɜ. ɉɪɢ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɨɛɯɨɞɚ ɬɚɤɢɯ ɡɨɧ 
ɞɨɥɠɧɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɢɧɠɟɧɟɪɧɚɹ ɡɚɳɢɬɚ ɜɨɡɞɭɲɧɵɯ ɩɟɪɟɯɨɞɨɜ ɨɬ 
ɨɩɨɥɡɧɟɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɧɨɪɦɚɦɢ ɢ ɩɪɚɜɢɥɚɦɢ ɩɨ ɡɚɳɢɬɟ 
ɬɟɪɪɢɬɨɪɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɨɬ ɨɩɚɫɧɵɯ ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. 

 

9.2.7 ɉɪɨɜɨɞɚ ɢ ɝɪɨɡɨɡɚɳɢɬɧɵɟ ɬɪɨɫɵ 

 

ȼɨɡɞɭɲɧɵɟ ɥɢɧɢɢ ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶɫɹ ɫ ɨɞɧɢɦ ɢɥɢ ɧɟɫɤɨɥɶɤɢɦɢ 
ɩɪɨɜɨɞɚɦɢ ɜ ɮɚɡɟ, ɜɨ ɜɬɨɪɨɦ ɫɥɭɱɚɟ ɮɚɡɚ ɧɚɡɵɜɚɟɬɫɹ ɪɚɫɳɟɩɥɟɧɧɨɣ. 

ɉɪɨɜɨɞɚ ɪɚɫɳɟɩɥɟɧɧɨɣ ɮɚɡɵ ɦɨɝɭɬ ɛɵɬɶ ɢɡɨɥɢɪɨɜɚɧɵ ɞɪɭɝ ɨɬ ɞɪɭɝɚ. 
Ⱦɢɚɦɟɬɪ ɩɪɨɜɨɞɨɜ, ɢɯ ɫɟɱɟɧɢɟ ɢ ɤɨɥɢɱɟɫɬɜɨ ɜ ɮɚɡɟ, ɚ ɬɚɤɠɟ ɪɚɫɫɬɨɹɧɢɟ 

ɦɟɠɞɭ ɩɪɨɜɨɞɚɦɢ ɪɚɫɳɟɩɥɟɧɧɨɣ ɮɚɡɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɪɚɫɱɟɬɨɦ. 
ȼ ɤɚɱɟɫɬɜɟ ɝɪɨɡɨɡɚɳɢɬɧɵɯ ɬɪɨɫɨɜ ɫɥɟɞɭɟɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢɦɟɧɹɬɶ 

ɫɬɚɥɶɧɵɟ ɤɚɧɚɬɵ, ɢɡɝɨɬɨɜɥɟɧɧɵɟ ɢɡ ɨɰɢɧɤɨɜɚɧɧɨɣ ɩɪɨɜɨɥɨɤɢ ɞɥɹ ɨɫɨɛɨ ɠɟɫɬɤɢɯ 
ɚɝɪɟɫɫɢɜɧɵɯ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ (Ɉɀ) ɢ ɩɨ ɫɩɨɫɨɛɭ ɫɜɢɜɤɢ ɧɟɪɚɫɤɪɭɱɢɜɚɸɳɢɟɫɹ 
(ɇ) ɫɟɱɟɧɢɟɦ ɧɟ ɦɟɧɟɟ: 

− 35 ɦɦ2 - ɧɚ ȼɅ 35 ɤȼ ɛɟɡ ɩɟɪɟɫɟɱɟɧɢɣ; 
− 35 ɦɦ2 - ɧɚ ȼɅ 35 ɤȼ ɜ ɩɪɨɥɟɬɚɯ ɩɟɪɟɫɟɱɟɧɢɣ ɫ ɠɟɥɟɡɧɵɦɢ ɞɨɪɨɝɚɦɢ 

ɨɛɳɟɝɨ ɩɨɥɶɡɨɜɚɧɢɹ ɢ ɷɥɟɤɬɪɢɮɢɰɢɪɨɜɚɧɧɵɦɢ ɜ ɪɚɣɨɧɚɯ ɩɨ ɝɨɥɨɥɟɞɭ I - II; 
− 50 ɦɦ2 - ɜ ɨɫɬɚɥɶɧɵɯ ɪɚɣɨɧɚɯ ɢ ɧɚ ɜɨɡɞɭɲɧɵɯ ɩɟɪɟɯɨɞɚɯ, ɫɨɨɪɭɠɚɟɦɵɯ 

ɧɚ ɞɜɭɯɰɟɩɧɵɯ ɢ ɦɧɨɝɨɰɟɩɧɵɯ ɨɩɨɪɚɯ; 
− 50 ɦɦ2 - ɧɚ ɜɨɡɞɭɲɧɵɯ ɩɟɪɟɯɨɞɚɯ 110 - 150 ɤȼ; 
− 70 ɦɦ2 - ɧɚ ɜɨɡɞɭɲɧɵɯ ɩɟɪɟɯɨɞɚɯ 220 ɤȼ ɢ ɜɵɲɟ. 
 

9.2.8 ɂɡɨɥɹɬɨɪɵ 

 

ɇɚ ɜɨɡɞɭɲɧɵɯ ɩɟɪɟɯɨɞɚɯ 110 ɤȼ ɢ ɜɵɲɟ ɞɨɥɠɧɵ ɩɪɢɦɟɧɹɬɶɫɹ ɩɨɞɜɟɫɧɵɟ 
ɢɡɨɥɹɬɨɪɵ, ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɫɬɟɪɠɧɟɜɵɯ ɢ ɨɩɨɪɧɨ-ɫɬɟɪɠɧɟɜɵɯ 
ɢɡɨɥɹɬɨɪɨɜ. ȼɵɛɨɪ ɬɢɩɚ ɢ ɦɚɬɟɪɢɚɥɚ (ɫɬɟɤɥɨ, ɮɚɪɮɨɪ, ɩɨɥɢɦɟɪɧɵɟ ɦɚɬɟɪɢɚɥɵ) 
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ɢɡɨɥɹɬɨɪɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ (ɬɟɦɩɟɪɚɬɭɪɵ ɢ 
ɭɜɥɚɠɧɟɧɢɹ) ɢ ɭɫɥɨɜɢɣ ɡɚɝɪɹɡɧɟɧɢɹ. 

ɇɚ ɜɨɡɞɭɲɧɵɯ ɩɟɪɟɯɨɞɚɯ 35 - 220 ɤȼ - ɫɬɟɤɥɹɧɧɵɟ, ɩɨɥɢɦɟɪɧɵɟ ɢ 
ɮɚɪɮɨɪɨɜɵɟ, ɩɪɟɢɦɭɳɟɫɬɜɨ ɞɨɥɠɧɨ ɨɬɞɚɜɚɬɶɫɹ ɫɬɟɤɥɹɧɧɵɦ ɢɥɢ ɩɨɥɢɦɟɪɧɵɦ 
ɢɡɨɥɹɬɨɪɚɦ. 

ɇɚ ɜɨɡɞɭɲɧɵɯ ɩɟɪɟɯɨɞɚɯ, ɩɪɨɯɨɞɹɳɢɯ ɜ ɨɫɨɛɨ ɫɥɨɠɧɵɯ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɭɫɥɨɜɢɹɯ (ɝɨɪɵ, ɛɨɥɨɬɚ, ɪɚɣɨɧɵ Ʉɪɚɣɧɟɝɨ ɋɟɜɟɪɚ ɢ ɬ.ɩ.), ɧɚ ɜɨɡɞɭɲɧɵɯ 
ɩɟɪɟɯɨɞɚɯ, ɫɨɨɪɭɠɚɟɦɵɯ ɧɚ ɞɜɭɯɰɟɩɧɵɯ ɢ ɦɧɨɝɨɰɟɩɧɵɯ ɨɩɨɪɚɯ, ɧɚ ɜɨɡɞɭɲɧɵɯ 
ɩɟɪɟɯɨɞɚɯ, ɩɢɬɚɸɳɢɯ ɬɹɝɨɜɵɟ ɩɨɞɫɬɚɧɰɢɢ ɷɥɟɤɬɪɢɮɢɰɢɪɨɜɚɧɧɵɯ ɠɟɥɟɡɧɵɯ 
ɞɨɪɨɝ, ɢ ɧɚ ɛɨɥɶɲɢɯ ɩɟɪɟɯɨɞɚɯ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɧɚɩɪɹɠɟɧɢɹ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ 
ɫɬɟɤɥɹɧɧɵɟ ɢɡɨɥɹɬɨɪɵ ɢɥɢ, ɩɪɢ ɧɚɥɢɱɢɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɨɛɨɫɧɨɜɚɧɢɹ, 
ɩɨɥɢɦɟɪɧɵɟ. 

Ɋɚɞɢɨɩɨɦɟɯɢ, ɫɨɡɞɚɜɚɟɦɵɟ ɝɢɪɥɹɧɞɚɦɢ ɢɡɨɥɹɬɨɪɨɜ ɢ ɚɪɦɚɬɭɪɨɣ ɩɪɢ 
ɧɚɢɛɨɥɶɲɟɦ ɪɚɛɨɱɟɦ ɧɚɩɪɹɠɟɧɢɢ ɜɨɡɞɭɲɧɵɯ ɩɟɪɟɯɨɞɨɜ, ɧɟ ɞɨɥɠɧɵ ɩɪɟɜɵɲɚɬɶ 
ɡɧɚɱɟɧɢɹ, ɧɨɪɦɢɪɭɟɦɵɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦɢ ɫɬɚɧɞɚɪɬɚɦɢ. 
 

9.3 Ʉɚɛɟɥɶɧɵɟ ɩɟɪɟɯɨɞɵ Ƚɗɋ-Ɋɍ 220 ɤȼ 

 

9.3.1 Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ. Ɉɩɪɟɞɟɥɟɧɢɹ 

 

Ʉɚɛɟɥɶɧɨɣ ɥɢɧɢɟɣ ɧɚɡɵɜɚɟɬɫɹ ɥɢɧɢɹ ɞɥɹ ɩɟɪɟɞɚɱɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢɥɢ 
ɨɬɞɟɥɶɧɵɯ ɢɦɩɭɥɶɫɨɜ ɟɟ, ɫɨɫɬɨɹɳɚɹ ɢɡ ɨɞɧɨɝɨ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɩɚɪɚɥɥɟɥɶɧɵɯ 
ɤɚɛɟɥɟɣ ɫ ɫɨɟɞɢɧɢɬɟɥɶɧɵɦɢ, ɫɬɨɩɨɪɧɵɦɢ ɢ ɤɨɧɰɟɜɵɦɢ ɦɭɮɬɚɦɢ (ɡɚɞɟɥɤɚɦɢ) ɢ 
ɤɪɟɩɟɠɧɵɦɢ ɞɟɬɚɥɹɦɢ. Ʉɚɛɟɥɶɧɵɦ ɤɚɧɚɥɨɦ ɧɚɡɵɜɚɟɬɫɹ ɡɚɤɪɵɬɨɟ ɢ ɡɚɝɥɭɛɥɟɧɧɨɟ 
(ɱɚɫɬɢɱɧɨ ɢɥɢ ɩɨɥɧɨɫɬɶɸ) ɜ ɝɪɭɧɬ, ɩɨɥ, ɩɟɪɟɤɪɵɬɢɟ ɢ ɬ.ɩ. ɧɟɩɪɨɯɨɞɧɨɟ 
ɫɨɨɪɭɠɟɧɢɟ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɜ ɧɟɦ ɤɚɛɟɥɟɣ, ɭɤɥɚɞɤɭ, ɨɫɦɨɬɪ ɢ 
ɪɟɦɨɧɬ ɤɨɬɨɪɵɯ ɜɨɡɦɨɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɥɢɲɶ ɩɪɢ ɫɧɹɬɨɦ ɩɟɪɟɤɪɵɬɢɢ. 
 

9.3.2 Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɢɫɩɨɥɧɟɧɢɟ 

 

Ʉɚɛɟɥɶɧɵɣ ɩɟɪɟɯɨɞ (Ʉɉ) ɥɢɧɢɹ ɞɥɹ ɩɟɪɟɞɚɱɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɫɨɫɬɨɹɳɚɹ 
ɢɡ ɨɞɧɨɝɨ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɩɚɪɚɥɥɟɥɶɧɵɯ ɤɚɛɟɥɟɣ, ɜɵɩɨɥɧɟɧɧɚɹ ɤɚɤɢɦ-ɥɢɛɨ 
ɫɩɨɫɨɛɨɦ ɩɪɨɤɥɚɞɤɢ. Ʉɚɛɟɥɶɧɵɟ ɥɢɧɢɢ ɩɪɨɤɥɚɞɵɜɚɸɬ ɬɚɦ, ɝɞɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
ȼɅ ɧɟɜɨɡɦɨɠɧɨ ɢɡ-ɡɚ ɫɬɟɫɧɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ, ɧɟɩɪɢɟɦɥɟɦɨ ɩɨ ɭɫɥɨɜɢɹɦ 
ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɨ ɷɤɨɧɨɦɢɱɟɫɤɢɦ, ɚɪɯɢɬɟɤɬɭɪɧɨ-

ɩɥɚɧɢɪɨɜɨɱɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ ɢ ɞɪɭɝɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦ. ɇɚɢɛɨɥɶɲɟɟ ɩɪɢɦɟɧɟɧɢɟ 
Ʉɉ ɧɚɲɥɢ ɩɪɢ ɩɟɪɟɞɚɱɟ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɗɗ ɧɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɢ 
ɜ ɝɨɪɨɞɚɯ (ɫɢɫɬɟɦɵ ɜɧɭɬɪɟɧɧɟɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ) ɩɪɢ ɩɟɪɟɞɚɱɟ ɗɗ ɱɟɪɟɡ 
ɛɨɥɶɲɢɟ ɜɨɞɧɵɟ ɩɪɨɫɬɪɚɧɫɬɜɚ ɢ ɬ. ɩ. Ⱦɨɫɬɨɢɧɫɬɜɚ ɢ ɩɪɟɢɦɭɳɟɫɬɜɚ ɤɚɛɟɥɶɧɵɯ 
ɥɢɧɢɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɜɨɡɞɭɲɧɵɦɢ: ɧɟɩɨɞɜɟɪɠɟɧɧɨɫɬɶ ɚɬɦɨɫɮɟɪɧɵɦ 
ɜɨɡɞɟɣɫɬɜɢɹɦ, ɫɤɪɵɬɧɨɫɬɶ ɬɪɚɫɫɵ ɢ ɧɟɞɨɫɬɭɩɧɨɫɬɶ ɞɥɹ ɩɨɫɬɨɪɨɧɧɢɯ ɥɢɰ, 
ɦɟɧɶɲɚɹ ɩɨɜɪɟɠɞɚɟɦɨɫɬɶ, ɤɨɦɩɚɤɬɧɨɫɬɶ ɥɢɧɢɢ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɲɢɪɨɤɨɝɨ 
ɪɚɡɜɢɬɢɹ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɝɨɪɨɞɫɤɢɯ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɪɚɣɨɧɨɜ. 
Ɉɞɧɚɤɨ Ʉɉ ɡɧɚɱɢɬɟɥɶɧɨ ɞɨɪɨɠɟ ɜɨɡɞɭɲɧɵɯ ɬɨɝɨ ɠɟ ɧɚɩɪɹɠɟɧɢɹ (ɜ ɫɪɟɞɧɟɦ ɜ 2-
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3 ɪɚɡɚ ɞɥɹ ɥɢɧɢɣ 6-35 ɤȼ ɢ 5-6 ɪɚɡ ɞɥɹ ɥɢɧɢɣ 110 ɤȼ ɢ ɜɵɲɟ), ɫɥɨɠɧɟɟ ɩɪɢ 
ɫɨɨɪɭɠɟɧɢɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɉɨ ɬɪɟɛɨɜɚɧɢɹɦ Ɍɟɯɧɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɢ ɊɭɫȽɢɞɪɨ [24] ɤ ɤɚɛɟɥɶɧɵɦ 
ɩɟɪɟɯɨɞɚɦ: 

- ɤɨɧɬɪɨɥɶɧɵɟ ɤɚɛɟɥɢ ɞɨɥɠɧɵ ɩɪɢɦɟɧɹɬɶɫɹ ɫ ɦɟɞɧɵɦɢ ɠɢɥɚɦɢ, 
ɷɤɪɚɧɢɪɨɜɚɧɧɵɟ, ɧɟ ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɢɟ ɝɨɪɟɧɢɟ, ɫ ɩɨɧɢɠɟɧɧɵɦ ɜɵɞɟɥɟɧɢɟɦ 
ɞɵɦɚ ɫɟɪɢɢ LS ɢ ɧɟ ɫɨɞɟɪɠɚɳɢɯ ɝɚɥɨɝɟɧɵ ɫɟɪɢɢ HF; 

- ɫɢɥɨɜɵɟ ɤɚɛɟɥɢ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 6 ɤȼ ɢ ɜɵɲɟ ɩɪɢɦɟɧɹɬɶ ɫ ɢɡɨɥɹɰɢɟɣ ɢɡ 
«ɫɲɢɬɨɝɨ» ɩɨɥɢɷɬɢɥɟɧɚ, ɩɪɢ ɭɫɥɨɜɢɢ ɞɟɣɫɬɜɢɹ ɡɚɳɢɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɩɪɢ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɡɟɦɥɸ; 

- ɤ ɤɚɛɟɥɹɦ ɫ ɢɡɨɥɹɰɢɟɣ ɢɡ ɫɲɢɬɨɝɨ ɩɨɥɢɷɬɢɥɟɧɚ ɢ ɤ ɤɚɛɟɥɹɦ ɫɨ ɫɪɨɤɨɦ 
ɫɥɭɠɛɵ ɛɨɥɟɟ 20 ɥɟɬ ɜ ɧɟɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɩɪɢɦɟɧɹɬɶ ɧɟɪɚɡɪɭɲɚɟɦɵɟ ɦɟɬɨɞɵ 
ɤɨɧɬɪɨɥɹ ɢɡɨɥɹɰɢɢ ɧɚ ɨɫɧɨɜɟ ɩɪɢɦɟɧɟɧɢɹ ɩɪɢɛɨɪɨɜ ɢ ɭɫɬɪɨɣɫɬɜ ɝɟɧɟɪɚɰɢɢ 
ɫɜɟɪɯɧɢɡɤɨɣ ɱɚɫɬɨɬɵ 0,1Ƚɰ; 

- ɩɪɨɟɤɬɨɦ ɞɨɥɠɧɵ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ ɡɚɡɟɦɥɟɧɢɟ ɷɤɪɚɧɨɜ ɤɚɛɟɥɟɣ 
(ɩɨɮɚɡɧɵɯ), ɬɪɚɧɫɩɨɡɢɰɢɹ ɷɤɪɚɧɨɜ, ɬɟɪɦɢɱɟɫɤɚɹ ɢ ɞɢɧɚɦɢɱɟɫɤɚɹ ɫɬɨɣɤɨɫɬɶ, ɚ 
ɬɚɤɠɟ ɡɚɳɢɬɚ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ 
ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ ɫ ɢɡɨɥɢɪɨɜɚɧɧɧɨɣ ɢɥɢ ɤɨɦɩɟɧɫɢɪɨɜɚɧɧɨɣ ɧɟɣɬɪɚɥɶɸ; 

- ɡɚɩɪɟɳɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɦɚɫɥɨɧɚɩɨɥɧɟɧɧɵɯ ɢ ɞɪɭɝɨɝɨ ɬɢɩɚ 
ɩɨɠɚɪɨɨɩɚɫɧɵɯ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɜɨɡɦɨɠɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ 
ɤɚɛɟɥɟɣ ɫ ɛɭɦɚɠɧɨ-ɦɚɫɥɹɧɨɣ ɧɟɫɬɟɤɚɟɦɨɣ ɢɡɨɥɹɰɢɟɣ ɩɪɢ ɩɪɨɤɥɚɞɤɟ ɜ ɡɟɦɥɟ; 

- Ʉɉ 110-500 ɤȼ ɫ ɢɡɨɥɹɰɢɟɣ ɢɡ ɫɲɢɬɨɝɨ ɩɨɥɢɷɬɢɥɟɧɚ ɞɨɥɠɧɵ ɫɧɚɛɠɚɬɶɫɹ 
ɫɢɫɬɟɦɚɦɢ ɦɨɧɢɬɨɪɢɧɝɚ ɬɟɦɩɟɪɚɬɭɪɵ ɤɚɛɟɥɟɣ; 

ɋɭɳɟɫɬɜɭɸɬ ɞɜɚ ɜɚɪɢɚɧɬɚ ɢɫɩɨɥɧɟɧɢɹ ɋɉɗ-ɤɚɛɟɥɟɣ — ɬɪɟɯɠɢɥɶɧɵɣ ɢ 
ɨɞɧɨɠɢɥɶɧɵɣ. ȼ ɨɫɧɨɜɧɨɦ ɋɉɗ-ɤɚɛɟɥɢ ɜɵɩɭɫɤɚɸɬɫɹ ɜ ɨɞɧɨɠɢɥɶɧɨɦ 
ɢɫɩɨɥɧɟɧɢɢ (ɪɢɫɭɧɨɤ 9.2).  

 

 

Ɋɢɫɭɧɨɤ 9.2. ȼɧɟɲɧɢɣ ɜɢɞ ɨɞɧɨɠɢɥɶɧɨɝɨ ɋɉɗ-ɤɚɛɟɥɹ:  
1 — ɤɪɭɝɥɚɹ ɦɧɨɝɨɩɪɨɜɨɥɨɱɧɚɹ ɭɩɥɨɬɧɟɧɧɚɹ ɬɨɤɨɩɪɨɜɨɞɹɳɚɹ ɠɢɥɚ, 2 — 

ɷɤɪɚɧ ɩɨ ɠɢɥɟ ɢɡ ɩɨɥɭɩɪɨɜɨɞɹɳɟɝɨ ɫɲɢɬɨɝɨ ɩɨɥɢɷɬɢɥɟɧɚ, 3 — ɢɡɨɥɹɰɢɹ ɢɡ 
ɫɲɢɬɨɝɨ ɩɨɥɢɷɬɢɥɟɧɚ, 4 — ɷɤɪɚɧ ɩɨ ɢɡɨɥɹɰɢɢ ɢɡ ɩɨɥɭɩɪɨɜɨɞɹɳɟɝɨ ɫɲɢɬɨɝɨ 

ɩɨɥɢɷɬɢɥɟɧɚ, 5 — ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɫɥɨɣ ɢɡ ɩɨɥɭɩɪɨɜɨɞɹɳɟɣ ɥɟɧɬɵ ɢɥɢ 
ɩɨɥɭɩɪɨɜɨɞɹɳɟɣ ɜɨɞɨɛɥɨɤɢɪɭɸɳɟɣ ɥɟɧɬɵ, 6 — ɷɤɪɚɧ ɢɡ ɦɟɞɧɵɯ ɩɪɨɜɨɥɨɤ, 

ɫɤɪɟɩɥɟɧɧɵɯ ɦɟɞɧɨɣ ɥɟɧɬɨɣ, 7 — ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɫɥɨɣ ɢɡ ɞɜɭɯ ɥɟɧɬ 
ɤɪɟɩɢɪɨɜɚɧɧɨɣ ɛɭɦɚɝɢ, ɩɪɨɪɟɡɢɧɟɧɧɨɣ ɬɤɚɧɢ, ɩɨɥɢɦɟɪɧɨɣ ɥɟɧɬɵ ɢɥɢ 

ɜɨɞɨɛɥɨɤɢɪɭɸɳɟɣ ɥɟɧɬɵ, 8 — ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɫɥɨɣ ɢɡ ɚɥɸɦɨɩɨɥɢɷɬɢɥɟɧɨɜɨɣ 
ɢɥɢ ɫɥɸɞɨɫɨɞɟɪɠɚɳɟɣ ɥɟɧɬɵ, 9 — ɨɛɨɥɨɱɤɚ ɢɡ ɩɨɥɢɷɬɢɥɟɧɚ, ɉȼɏ-ɩɥɚɫɬɢɤɚɬɚ 
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9.3.3 Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ 

 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɫɨɨɪɭɠɟɧɢɟ ɤɚɛɟɥɶɧɵɯ ɩɟɪɟɯɨɞɨɜ ɞɨɥɠɧɵ 
ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɧɚ ɨɫɧɨɜɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɫ ɭɱɟɬɨɦ ɪɚɡɜɢɬɢɹ 
ɫɟɬɢ, ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɢ ɧɚɡɧɚɱɟɧɢɹ ɩɟɪɟɯɨɞɨɜ, ɯɚɪɚɤɬɟɪɚ ɬɪɚɫɫɵ, ɫɩɨɫɨɛɚ 
ɩɪɨɤɥɚɞɤɢ, ɤɨɧɫɬɪɭɤɰɢɣ ɤɚɛɟɥɟɣ ɢ ɬ.ɩ. ɇɚɞ ɩɨɞɡɟɦɧɵɦɢ ɤɚɛɟɥɶɧɵɦɢ ɥɢɧɢɹɦɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɨɯɪɚɧɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɞɨɥɠɧɵ 
ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɨɯɪɚɧɧɵɟ ɡɨɧɵ ɜ ɪɚɡɦɟɪɟ ɩɥɨɳɚɞɤɢ ɧɚɞ ɤɚɛɟɥɹɦɢ: 

− ɞɥɹ ɤɚɛɟɥɶɧɵɯ ɩɟɪɟɯɨɞɨɜ ɜɵɲɟ 1 ɤȼ ɩɨ 1 ɦ ɫ ɤɚɠɞɨɣ ɫɬɨɪɨɧɵ ɨɬ ɤɪɚɣɧɢɯ 
ɤɚɛɟɥɟɣ. 

− ɞɥɹ ɤɚɛɟɥɶɧɵɯ ɩɟɪɟɯɨɞɨɜ ɞɨ 1 ɤȼ ɩɨ 1 ɦ ɫ ɤɚɠɞɨɣ ɫɬɨɪɨɧɵ ɨɬ ɤɪɚɣɧɢɯ 
ɤɚɛɟɥɟɣ, ɚ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɤɚɛɟɥɶɧɵɯ ɩɟɪɟɯɨɞɨɜ ɜ ɝɨɪɨɞɚɯ ɩɨɞ ɬɪɨɬɭɚɪɚɦɢ - ɧɚ 
0,6 ɦ ɜ ɫɬɨɪɨɧɭ ɡɞɚɧɢɣ ɫɨɨɪɭɠɟɧɢɣ ɢ ɧɚ 1 ɦ ɜ ɫɬɨɪɨɧɭ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɭɥɢɰɵ. 

Ɍɪɚɫɫɚ ɤɚɛɟɥɶɧɵɯ ɩɟɪɟɯɨɞɨɜ ɞɨɥɠɧɚ ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɧɚɢɦɟɧɶɲɟɝɨ 
ɪɚɫɯɨɞɚ ɤɚɛɟɥɹ, ɨɛɟɫɩɟɱɟɧɢɹ ɟɝɨ ɫɨɯɪɚɧɧɨɫɬɢ ɩɪɢ ɦɟɯɚɧɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɹɯ, 
ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɳɢɬɵ ɨɬ ɤɨɪɪɨɡɢɢ, ɜɢɛɪɚɰɢɢ, ɩɟɪɟɝɪɟɜɚ ɢ ɨɬ ɩɨɜɪɟɠɞɟɧɢɣ 
ɫɨɫɟɞɧɢɯ ɤɚɛɟɥɟɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɞɭɝɨɣ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɄɁ ɧɚ ɨɞɧɨɦ ɢɡ 
ɤɚɛɟɥɟɣ. ɉɪɢ ɪɚɡɦɟɳɟɧɢɢ ɤɚɛɟɥɟɣ ɫɥɟɞɭɟɬ ɢɡɛɟɝɚɬɶ ɩɟɪɟɤɪɟɳɢɜɚɧɢɣ ɢɯ ɦɟɠɞɭ 
ɫɨɛɨɣ, ɫ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ ɢ ɩɪ. 

Ƚɥɚɜɧɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ, ɫɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɢ 
ɫɯɟɦɚ ɨɩɟɪɚɬɢɜɧɨɝɨ ɬɨɤɚ, ɭɩɪɚɜɥɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢ ɤɨɦɩɨɧɨɜɤɚ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɤɚɛɟɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢɥɢ ɩɨɞɫɬɚɧɰɢɢ ɞɨɥɠɧɵ 
ɜɵɩɨɥɧɹɬɶɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɨɜ ɜ ɤɚɛɟɥɶɧɨɦ 
ɯɨɡɹɣɫɬɜɟ ɢɥɢ ɜɧɟ ɟɝɨ ɛɵɥɢ ɢɫɤɥɸɱɟɧɵ ɧɚɪɭɲɟɧɢɹ ɪɚɛɨɬɵ, ɛɨɥɟɟ ɱɟɦ ɨɞɧɨɝɨ 
ɛɥɨɤɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɨɞɧɨɜɪɟɦɟɧɧɚɹ ɩɨɬɟɪɹ ɜɡɚɢɦɧɨ ɪɟɡɟɪɜɢɪɭɸɳɢɯ 
ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ ɩɨɞɫɬɚɧɰɢɣ, ɚ ɬɚɤɠɟ ɜɵɯɨɞ ɢɡ 
ɪɚɛɨɬɵ ɫɢɫɬɟɦ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ. 
 

9.3.4 ȼɵɛɨɪ ɫɩɨɫɨɛɨɜ ɩɪɨɤɥɚɞɤɢ 

 

ɇɚ ɬɟɪɪɢɬɨɪɢɹɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɤɚɛɟɥɶɧɵɟ ɥɢɧɢɢ ɞɨɥɠɧɵ ɩɪɨɤɥɚɞɵɜɚɬɶɫɹ 
ɜ ɬɭɧɧɟɥɹɯ, ɤɨɪɨɛɚɯ, ɤɚɧɚɥɚɯ, ɛɥɨɤɚɯ, ɩɨ ɷɫɬɚɤɚɞɚɦ ɢ ɜ ɝɚɥɟɪɟɹɯ. ɉɪɨɤɥɚɞɤɚ 
ɫɢɥɨɜɵɯ ɤɚɛɟɥɟɣ ɜ ɬɪɚɧɲɟɹɯ ɞɨɩɭɫɤɚɟɬɫɹ ɬɨɥɶɤɨ ɤ ɭɞɚɥɟɧɧɵɦ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ 
ɨɛɴɟɤɬɚɦ (ɫɤɥɚɞɵ ɬɨɩɥɢɜɚ, ɦɚɫɬɟɪɫɤɢɟ) ɩɪɢ ɤɨɥɢɱɟɫɬɜɟ ɧɟ ɛɨɥɟɟ ɲɟɫɬɢ. ɇɚ 
ɬɟɪɪɢɬɨɪɢɹɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɨɛɳɟɣ ɦɨɳɧɨɫɬɶɸ ɞɨ 25 Ɇȼɬ ɞɨɩɭɫɤɚɟɬɫɹ ɬɚɤɠɟ 
ɩɪɨɤɥɚɞɤɚ ɤɚɛɟɥɟɣ ɜ ɬɪɚɧɲɟɹɯ. 

 

9.3.5 ȼɵɛɨɪ ɤɚɛɟɥɟɣ 

 

Ⱦɥɹ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ, ɩɪɨɤɥɚɞɵɜɚɟɦɵɯ ɜ ɡɟɦɥɟ ɢɥɢ ɜɨɞɟ, ɞɨɥɠɧɵ 
ɩɪɢɦɟɧɹɬɶɫɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɛɪɨɧɢɪɨɜɚɧɧɵɟ ɤɚɛɟɥɢ. Ɇɟɬɚɥɥɢɱɟɫɤɢɟ 
ɨɛɨɥɨɱɤɢ ɷɬɢɯ ɤɚɛɟɥɟɣ ɞɨɥɠɧɵ ɢɦɟɬɶ ɜɧɟɲɧɢɣ ɩɨɤɪɨɜ ɞɥɹ ɡɚɳɢɬɵ ɨɬ 
ɯɢɦɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ʉɚɛɟɥɢ ɫ ɞɪɭɝɢɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɜɧɟɲɧɢɯ ɡɚɳɢɬɧɵɯ 
ɩɨɤɪɵɬɢɣ (ɧɟɛɪɨɧɢɪɨɜɚɧɧɵɟ) ɞɨɥɠɧɵ ɨɛɥɚɞɚɬɶ ɧɟɨɛɯɨɞɢɦɨɣ ɫɬɨɣɤɨɫɬɶɸ ɤ 
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ɦɟɯɚɧɢɱɟɫɤɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ ɩɪɢ ɩɪɨɤɥɚɞɤɟ ɜɨ ɜɫɟɯ ɜɢɞɚɯ ɝɪɭɧɬɨɜ, ɩɪɢ ɩɪɨɬɹɠɤɟ 
ɜ ɛɥɨɤɚɯ ɢ ɬɪɭɛɚɯ, ɚ ɬɚɤɠɟ ɫɬɨɣɤɨɫɬɶɸ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɬɟɩɥɨɜɵɦ ɢ 
ɦɟɯɚɧɢɱɟɫɤɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨ-ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬɚɯ. 

Ⱦɥɹ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ 
ɩɨɞɫɬɚɧɰɢɣ, ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɤɚɛɟɥɢ, ɛɪɨɧɢɪɨɜɚɧɧɵɟ ɫɬɚɥɶɧɨɣ ɥɟɧɬɨɣ, 
ɡɚɳɢɳɟɧɧɨɣ ɧɟɝɨɪɸɱɢɦ ɩɨɤɪɵɬɢɟɦ. ɇɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɩɪɢɦɟɧɟɧɢɟ ɤɚɛɟɥɟɣ ɫ 
ɝɨɪɸɱɟɣ ɩɨɥɢɷɬɢɥɟɧɨɜɨɣ ɢɡɨɥɹɰɢɟɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 

 

9.3.6 Ɂɚɡɟɦɥɟɧɢɟ 

 

ɉɪɢ ɡɚɡɟɦɥɟɧɢɢ ɢɥɢ ɡɚɧɭɥɟɧɢɢ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɨɛɨɥɨɱɟɤ ɫɢɥɨɜɵɯ ɤɚɛɟɥɟɣ 
ɨɛɨɥɨɱɤɚ ɢ ɛɪɨɧɹ ɞɨɥɠɧɵ ɛɵɬɶ ɫɨɟɞɢɧɟɧɵ ɝɢɛɤɢɦ ɦɟɞɧɵɦ ɩɪɨɜɨɞɨɦ ɦɟɠɞɭ 
ɫɨɛɨɣ ɢ ɫ ɤɨɪɩɭɫɚɦɢ ɦɭɮɬ (ɤɨɧɰɟɜɵɯ, ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɢ ɞɪ.). ɇɚ ɤɚɛɟɥɹɯ 6 ɤȼ ɢ 
ɜɵɲɟ ɫ ɚɥɸɦɢɧɢɟɜɵɦɢ ɨɛɨɥɨɱɤɚɦɢ ɡɚɡɟɦɥɟɧɢɟ ɨɛɨɥɨɱɤɢ ɢ ɛɪɨɧɢ ɞɨɥɠɧɨ 
ɜɵɩɨɥɧɹɬɶɫɹ ɨɬɞɟɥɶɧɵɦɢ ɩɪɨɜɨɞɧɢɤɚɦɢ. ȿɫɥɢ ɧɚ ɨɩɨɪɟ ɤɨɧɫɬɪɭɤɰɢɢ 
ɭɫɬɚɧɨɜɥɟɧɵ ɧɚɪɭɠɧɚɹ ɤɨɧɰɟɜɚɹ ɦɭɮɬɚ ɢ ɤɨɦɩɥɟɤɬ ɪɚɡɪɹɞɧɢɤɨɜ, ɬɨ ɛɪɨɧɹ, 
ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɨɛɨɥɨɱɤɚ ɢ ɦɭɮɬɚ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɢɫɨɟɞɢɧɟɧɵ ɤ ɡɚɡɟɦɥɹɸɳɟɦɭ 
ɭɫɬɪɨɣɫɬɜɭ ɪɚɡɪɹɞɧɢɤɨɜ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɡɚɡɟɦɥɹɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ 
ɬɨɥɶɤɨ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɨɛɨɥɨɱɟɤ ɤɚɛɟɥɟɣ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 
 

9.3.7 ȼɵɛɨɪ ɭɫɬɪɨɣɫɬɜɚ ɩɟɪɟɞɚɱɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇɭɥɚɧɫɤɨɣ Ƚɗɋ – 

ɈɊɍ220 ɤȼ 

 

Ɉɫɧɨɜɧɵɦ ɞɨɫɬɨɢɧɫɬɜɨɦ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɹɜɥɹɟɬɫɹ ɢɯ 
ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɞɟɲɟɜɢɡɧɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɚɛɟɥɶɧɵɦɢ. Ɍɚɤɠɟ ɝɨɪɚɡɞɨ ɥɭɱɲɟ 
ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɶ (ɨɫɨɛɟɧɧɨ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɛɟɡɤɨɥɥɟɤɬɨɪɧɵɦɢ ɄɅ): ɧɟ 
ɬɪɟɛɭɟɬɫɹ ɩɪɨɜɨɞɢɬɶ ɡɟɦɥɹɧɵɟ ɪɚɛɨɬɵ ɞɥɹ ɡɚɦɟɧɵ ɩɪɨɜɨɞɚ, ɧɢɱɟɦ ɧɟ ɡɚɬɪɭɞɧёɧ 
ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɫɨɫɬɨɹɧɢɹ ɥɢɧɢɢ. Ɉɞɧɚɤɨ, ɭ ɜɨɡɞɭɲɧɵɯ Ʌɗɉ ɢɦɟɟɬɫɹ ɪɹɞ 
ɧɟɞɨɫɬɚɬɤɨɜ: 

- ɲɢɪɨɤɚɹ ɩɨɥɨɫɚ ɨɬɱɭɠɞɟɧɢɹ: ɜ ɨɤɪɟɫɬɧɨɫɬɢ Ʌɗɉ ɡɚɩɪɟɳɟɧɨ ɫɬɚɜɢɬɶ 
ɤɚɤɢɟ-ɥɢɛɨ ɫɨɨɪɭɠɟɧɢɹ ɢ ɫɚɠɚɬɶ ɞɟɪɟɜɶɹ; ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɥɢɧɢɢ ɱɟɪɟɡ ɥɟɫ, 
ɞɟɪɟɜɶɹ ɩɨ ɜɫɟɣ ɲɢɪɢɧɟ ɩɨɥɨɫɵ ɨɬɱɭɠɞɟɧɢɹ ɜɵɪɭɛɚɸɬɫɹ; 

- ɧɟɡɚɳɢɳёɧɧɨɫɬɶ ɨɬ ɜɧɟɲɧɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ, ɧɚɩɪɢɦɟɪ, ɩɚɞɟɧɢɹ ɞɟɪɟɜɶɟɜ 
ɧɚ ɥɢɧɢɸ ɢ ɜɨɪɨɜɫɬɜɚ ɩɪɨɜɨɞɨɜ; ɧɟɫɦɨɬɪɹ ɧɚ ɭɫɬɪɨɣɫɬɜɚ ɝɪɨɡɨɡɚɳɢɬɵ, 
ɜɨɡɞɭɲɧɵɟ ɥɢɧɢɢ ɬɚɤɠɟ ɫɬɪɚɞɚɸɬ ɨɬ ɭɞɚɪɨɜ ɦɨɥɧɢɢ. ɉɨ ɩɪɢɱɢɧɟ ɭɹɡɜɢɦɨɫɬɢ, ɧɚ 
ɨɞɧɨɣ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ ɱɚɫɬɨ ɨɛɨɪɭɞɭɸɬ ɞɜɟ ɰɟɩɢ: ɨɫɧɨɜɧɭɸ ɢ ɪɟɡɟɪɜɧɭɸ; 

- ɷɫɬɟɬɢɱɟɫɤɚɹ ɧɟɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɶ; ɷɬɨ ɨɞɧɚ ɢɡ ɩɪɢɱɢɧ ɩɪɚɤɬɢɱɟɫɤɢ 
ɩɨɜɫɟɦɟɫɬɧɨɝɨ ɩɟɪɟɯɨɞɚ ɧɚ ɤɚɛɟɥɶɧɵɣ ɫɩɨɫɨɛ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɜ ɝɨɪɨɞɫɤɨɣ 
ɱɟɪɬɟ. 

Ⱦɨɫɬɨɢɧɫɬɜɚ ɢ ɩɪɟɢɦɭɳɟɫɬɜɚ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɜɨɡɞɭɲɧɵɦɢ: ɧɟɩɨɞɜɟɪɠɟɧɧɨɫɬɶ ɚɬɦɨɫɮɟɪɧɵɦ ɜɨɡɞɟɣɫɬɜɢɹɦ, ɫɤɪɵɬɧɨɫɬɶ 
ɬɪɚɫɫɵ ɢ ɧɟɞɨɫɬɭɩɧɨɫɬɶ ɞɥɹ ɩɨɫɬɨɪɨɧɧɢɯ ɥɢɰ, ɦɟɧɶɲɚɹ ɩɨɜɪɟɠɞɚɟɦɨɫɬɶ, 
ɤɨɦɩɚɤɬɧɨɫɬɶ ɥɢɧɢɢ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɲɢɪɨɤɨɝɨ ɪɚɡɜɢɬɢɹ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 
ɩɨɬɪɟɛɢɬɟɥɟɣ ɝɨɪɨɞɫɤɢɯ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɪɚɣɨɧɨɜ. Ɉɞɧɚɤɨ ɄɅ ɡɧɚɱɢɬɟɥɶɧɨ 
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ɞɨɪɨɠɟ ɜɨɡɞɭɲɧɵɯ ɬɨɝɨ ɠɟ ɧɚɩɪɹɠɟɧɢɹ (ɜ ɫɪɟɞɧɟɦ ɜ 2-3 ɪɚɡɚ ɞɥɹ ɥɢɧɢɣ 6-35 ɤȼ 
ɢ ɜ 5-6 ɪɚɡ ɞɥɹ ɥɢɧɢɣ 110 ɤȼ ɢ ɜɵɲɟ), ɫɥɨɠɧɟɟ ɩɪɢ ɫɨɨɪɭɠɟɧɢɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɂɫɯɨɞɹ ɢɡ ɤɥɢɦɚɬɢɱɟɫɤɢɯ, ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ, ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ɇɭɥɚɧɫɤɨɣ Ƚɗɋ ɨɫɬɚɧɚɜɥɢɜɚɟɦɫɹ ɧɚ ɜɵɛɨɪɟ ɜ ɤɚɱɟɫɬɜɟ 
ɭɫɬɪɨɣɫɬɜɚ ɩɟɪɟɞɚɱɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇɭɥɚɧɫɤɚɹ Ƚɗɋ – ɈɊɍ 220 ɤȼ ɜɨɡɞɭɲɧɨɝɨ 
ɩɟɪɟɯɨɞɚ Ⱥɋ – 240/32. 
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ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ 
ɩɚɪɚɦɟɬɪɵ Ɇɭɥɚɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɪɟɤɟ ɂɞɸɦ , ɹɜɥɹɸɳɢɦɫɹ ɫɨɨɪɭɠɟɧɢɟɦ II 
ɤɥɚɫɫɚ. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɜ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ 
ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, ɪɚɜɧɚɹ 264 Ɇȼɬ ɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ 14,9 

ɦɥɪɞ. ɤȼɬ·ɱ. 
ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɱɢɫɥɨ ɢ ɬɢɩ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 

ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ 
(ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ), ɧɚ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ 
ɧɚɩɨɪɵ:  
 ɦɚɤɫɢɦɚɥɶɧɵɣ – 70,6 ɦ; 
 ɪɚɫɱɟɬɧɵɣ  – 68,3 ɦ ; 
 ɦɢɧɢɦɚɥɶɧɵɣ  – 66,7 ɦ. 
 Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɚɝɪɟɝɚɬɵ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɪɚɫɱɟɬɧɨɦɭ ɧɚɩɨɪɭ, ɫɨɫɬɚɜɥɹɟɬ 1659 ɦ3/ɫ.  
 ɉɪɢ ɜɵɛɨɪɟ ɬɭɪɛɢɧ ɪɚɫɫɦɚɬɪɢɜɚɥɫɹ ɞɜɚ ɜɚɪɢɚɧɬɚ ɊɈ155-ȼ ɢ ɉɅ70-ȼ. ɉɨ 
ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɜɚɪɢɚɧɬ ɫ 4 ɝɢɞɪɨɬɭɪɛɢɧɚɦɢ ɊɈ115-ȼ-355. 

 ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ 
ɜɪɚɳɟɧɢɹ 187,5 ɨɛ/ɦɢɧ ɛɵɥ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-640/170-24 

ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 67 Ɇȼɬ.  
 Ⱦɚɥɟɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɢ 
ɩɪɢɧɹɬɚ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ 7 ɩɪɢɫɨɟɞɢɧɟɧɢɣ (4 
ɭɤɪɭɩɧɟɧɧɵɯ ɛɥɨɤɚ, 3 ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ) ɈɊɍ 220 ɤȼ – "ɞɜɟ ɪɚɛɨɱɢɯ 
ɫɢɫɬɟɦɵ ɫɛɨɪɧɵɯ ɲɢɧ ɫ ɨɞɧɨɣ ɨɛɯɨɞɧɨɣ". ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢ ɤɚɬɚɥɨɝɚɦ 
ɛɵɥɨ ɜɵɛɪɚɧɨ ɫɥɟɞɭɸɳɟɟ ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ:  

Ȼɥɨɱɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ– 80000/220, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ ɌɋɁ-4000/35 ɍ1, ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-220 ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ 
“ɗɧɟɪɝɨ-ɍɪɚɥɷɥɟɤɬɪɨɠɦɚɲ”, ɝɟɧɟɪɚɬɨɪɧɵɣ ɤɨɦɩɥɟɤɫ ɄȺȽ-20. 

ȼɅɗɉ – ɫɬɚɥɟɚɥɸɦɢɧɟɜɵɟ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ 240/32 (ɬɪɢ ɩɪɨɜɨɞɚ ɜ ɮɚɡɟ).  
 ɉɨɫɥɟ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ 
ɨɛɹɡɚɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɉɍɗ.  

Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɛɵɥɚ ɩɪɢɧɹɬɚ ɩɪɢɩɥɨɬɢɧɧɚɹ. ȼɨɞɨɫɥɢɜɧɚɹ ɢ ɝɥɭɯɚɹ 

ɩɥɨɬɢɧɚ ɩɪɢɧɹɬɚ ɛɟɬɨɧɧɨɣ.  
 ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ 
ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ: 

– ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ – 60,34  ɦ; 
– ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 10; 

– ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ ɜ ɫɜɟɬɭ – 20 ɦ; 
– ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ – 616,80 ɦ; 

 Ⱦɥɹ ɝɚɲɟɧɢɹ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜɨɞɧɨɝɨ ɩɨɬɨɤɚ, ɩɪɨɩɭɫɤɚɟɦɨɝɨ ɱɟɪɟɡ 
ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ, ɩɪɢɦɟɧɹɟɬɫɹ ɨɬɛɪɨɫ ɫɬɪɭɢ.  
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 ȼɨ ɢɡɛɟɠɚɧɢɟ ɧɟɞɨɩɭɫɬɢɦɨ ɛɨɥɶɲɢɯ ɧɚɩɪɹɠɟɧɢɣ, ɩɨɹɜɥɹɸɳɢɯɫɹ ɩɪɢ 
ɧɟɪɚɜɧɨɦɟɪɧɵɯ ɨɫɚɞɤɚɯ ɨɫɧɨɜɚɧɢɹ ɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɞɟɮɨɪɦɚɰɢɹɯ, ɜ 
ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɹɯ ɬɟɥɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ, ɨɧɚ ɪɚɡɞɟɥɟɧɚ ɧɚ ɫɟɤɰɢɢ ɩɨɫɬɨɹɧɧɵɦɢ 
ɬɟɦɩɟɪɚɬɭɪɧɨ-ɨɫɚɞɨɱɧɵɦɢ ɲɜɚɦɢ.  
 Ɍɚɤɠɟ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ. ɉɥɨɬɢɧɚ Ɇɭɥɚɧɫɤɨɣ Ƚɗɋ 

ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ. ɉɪɢ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɧɚ ɩɪɨɱɧɨɫɬɶ 
ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɸɬ ɤɪɢɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ, ɪɚɫɬɹɝɢɜɚɸɳɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ. ɉɥɨɬɢɧɚ ɨɬɜɟɱɚɟɬ ɜɫɟɦ ɬɪɟɛɨɜɚɧɢɹɦ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦɢ ɋɇɢɉ.  
 ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɍɚɤɠɟ ɩɟɪɟɱɢɫɥɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ 
ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ.  
 ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
 – ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ – 75 ɦɟɫɹɰɟɜ;  

– ɫɟɛɟɫɬɨɢɦɨɫɬɶ – 0,15 ɪɭɛ/ɤȼɬ 

– ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ  –  28,001 ɬɵɫ. ɪɭɛ./ɤȼɬ. 
ȼ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ɇɭɥɚɧɫɤɨɣ Ƚɗɋ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 83 ɤɦ, ɧɚɯɨɞɢɬɫɹ 
ɩɨɞɫɬɚɧɰɢɹ “ɗɥɶɝɚɭɝɨɥɶ” 220 ɤȼ ɩɢɬɚɸɳɚɹ ɤɪɭɩɧɵɣ ɭɝɨɥɶɧɵɣ ɪɚɡɪɟɡ, ɚ ɬɚɤ ɠɟ 
ɛɥɢɠɚɣɲɢɟ ɩɨɫɟɥɟɧɢɹ. Ⱥɤɬɢɜɧɨɟ ɪɚɡɜɢɬɢɟ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ Ⱦɚɥɶɧɟɝɨ ȼɨɫɬɨɤɚ 
ɩɨɬɪɟɛɭɟɬ ɡɧɚɱɢɬɟɥɶɧɵɯ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
Ɇɭɥɚɧɫɤɨɣ Ƚɗɋ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

 

Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 

 

Ɍɚɛɥɢɰɚ Ⱥ.1 - Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ ɂɞɸɦ ɡɚ ɩɟɪɢɨɞ 1939-

1988 ɝɝ. 
Ƚɨɞ 1 2 3 4 5 6 7 8 9 10 11 12 

1939 240 205 1170 550 2950 7200 5800 2300 5350 1100 830 740 

1940 410 140 435 1750 2700 3150 2400 7100 4400 770 740 710 

1941 540 110 400 1160 3000 3900 2200 3450 3700 650 490 450 

1942 750 720 970 820 2850 2100 2000 2500 2200 1000 1050 780 

1943 700 590 1020 1800 5400 4000 4400 2100 2300 640 570 280 

1944 610 570 720 1350 3000 3050 2100 2250 3550 550 610 400 

1945 450 190 200 770 2650 2700 2300 2200 2100 1200 1000 690 

1946 380 220 490 940 8400 8100 3800 3350 3500 620 630 290 

1947 455 95 590 950 3100 3800 3650 3800 4200 590 940 820 

1948 470 190 470 1300 2950 3000 2400 2200 3700 1050 950 670 

1949 810 115 240 1000 5600 5900 1900 4150 4950 860 620 350 

1950 225 205 220 950 2900 2900 2100 2800 3200 1300 860 300 

1951 445 230 1210 850 2550 2950 6000 2150 2250 880 520 300 

1952 385 235 610 1730 8200 4050 2000 1950 1900 600 790 640 

1953 650 540 800 1000 9900 3100 2400 2300 4050 910 900 610 

1954 280 240 510 650 3200 2800 3600 3700 3700 1000 540 440 

1955 690 640 1120 1500 3300 10100 8000 2650 2250 750 720 260 

1956 265 165 230 1100 2150 2700 1900 2400 2550 1060 700 310 

1957 470 365 1290 1050 3200 2600 2150 2200 2350 1500 690 590 

1958 260 245 600 1100 2150 2200 1900 2750 2000 1400 980 850 

1959 460 255 615 1330 4000 3550 3000 1950 3150 800 660 570 

1960 210 135 270 1250 3400 2500 3300 2150 4450 1030 860 320 

1961 365 120 260 930 3650 3500 2350 2300 2550 950 600 580 

1962 415 290 880 800 3100 3200 4500 1850 3150 1120 820 560 

1963 440 285 290 1250 10900 10800 3250 3500 3450 850 640 590 

1964 340 280 530 510 2900 3350 8950 2350 3000 1020 570 500 

1965 150 120 580 620 3500 3500 2350 2700 2650 850 510 480 

1966 735 385 585 1150 2620 3400 3600 2250 1950 900 540 330 

1967 430 700 760 770 2850 2600 3550 2150 5350 1010 750 540 

1968 350 255 390 1500 4700 4700 3500 2450 2800 680 490 430 

1969 780 760 840 820 3150 2700 2200 3800 2700 900 750 510 

1970 580 520 600 1200 4500 4300 3300 4600 2100 730 720 510 

1971 485 185 310 1320 2450 3300 2500 2550 2150 800 740 490 

1972 440 415 545 1000 8600 5100 3150 5000 2050 740 440 340 

1973 370 505 640 750 2800 3450 4450 2650 6050 820 710 530 

1974 425 275 580 550 3200 3200 3200 2850 1950 1600 700 460 

1975 180 95 350 1200 2400 2800 2950 12000 1900 620 500 460 

1976 370 175 680 740 3000 12700 2950 2950 3200 920 690 330 

1977 510 140 210 670 3200 2950 2150 2350 2700 850 1100 1000 

1978 190 105 330 1210 7700 6300 3200 5700 2400 940 680 550 

1979 435 205 1070 750 3150 2900 2400 2000 2800 1700 1200 900 

1980 490 180 520 2540 3300 3150 3050 3050 2250 1030 520 350 

1981 325 125 190 600 10700 10300 1950 1950 2600 940 630 400 

1982 520 460 575 850 3050 4500 10200 3150 2250 700 660 470 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 
Ƚɨɞ 1 2 3 4 5 6 7 8 9 10 11 12 

1983 420 340 1250 1100 2750 3000 2050 2050 10500 1060 530 360 

1984 300 130 560 710 2700 2800 2100 2200 1950 1850 1300 1070 

1985 720 160 380 1200 2850 5600 2250 10500 2300 610 610 520 

1986 170 80 570 700 4550 3100 1950 2400 2400 930 570 390 

1987 310 225 930 650 3050 9700 9050 3100 2500 880 620 330 

1988 415 120 450 3230 3400 3050 2150 2200 2200 650 590 430 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 

 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 

 

Ɍɚɛɥɢɰɚ Ȼ.1 – ɋɪɟɞɧɟɝɨɞɨɜɵɟ, ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɟ ɢ ɫɪɟɞɧɟɦɟɠɟɧɧɵɟ ɪɚɫɯɨɞɵ (ɜ 
ɪɚɧɠɢɪɨɜɚɧɧɨɦ ɩɨɪɹɞɤɟ) ɫ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 

m Ɋ% Ƚɨɞ Qri, ɦ3/ɫ Ƚɨɞ. Qni, ɦ3/ɫ Ƚɨɞ Qmi, ɦ3/ɫ 

1 1,4 1963 302 1963 638 1979 89 

2 3,4 1955 266 1981 550 1942 87 

3 5,4 1987 261 1987 548 1957 85 

4 7,3 1946 256 1946 543 1984 85 

5 9,3 1981 255 1955 526 1988 84 

6 11,3 1978 244 1978 506 1955 81 

7 13,3 1939 236 1976 496 1958 78 

8 15,3 1972 231 1972 478 1953 77 

9 17,3 1985 230 1939 472 1969 77 

10 19,2 1982 228 1985 470 1948 73 

11 21,2 1943 226 1982 463 1983 72 

12 23,2 1953 226 1949 450 1967 71 

13 25,2 1949 220 1975 441 1940 71 

14 27,2 1952 212 1953 435 1962 70 

15 29,2 1975 212 1964 411 1970 69 

16 31,2 1983 211 1983 407 1939 69 

17 33,1 1940 205 1940 395 1944 69 

18 35,1 1964 202 1943 389 1959 67 

19 37,1 1970 197 1973 388 1966 66 

20 39,1 1973 197 1970 376 1974 66 

21 41,1 1947 191 1947 371 1945 64 

22 43,1 1968 185 1952 371 1977 64 

23 45,0 1967 178 1968 363 1947 63 

24 47,0 1954 172 1954 340 1951 63 

25 49,0 1962 172 1967 330 1943 63 

26 51,0 1980 170 1941 325 1963 62 

27 53,0 1951 169 1951 318 1971 62 

28 55,0 1959 169 1960 316 1973 62 

29 56,9 1941 167 1962 316 1982 61 

30 58,9 1960 165 1959 313 1985 60 

31 60,9 1969 165 1965 294 1968 59 

32 62,9 1979 162 1969 291 1960 58 

33 64,9 1948 161 1980 289 1950 58 

34 66,9 1974 158 1974 288 1978 57 

35 68,8 1988 157 1986 288 1949 57 

36 70,8 1944 156 1961 287 1987 56 

37 72,8 1957 153 1948 285 1972 56 

38 74,8 1966 153 1944 279 1976 56 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ȼ.1 
m Ɋ% Ƚɨɞ Qri, ɦ3/ɫ Ƚɨɞ. Qni, ɦ3/ɫ Ƚɨɞ Qmi, ɦ3/ɫ 

39 76,8 1961 151 1950 278 1956 55 

40 78,8 1965 150 1966 276 1961 54 

41 80,8 1950 149 1977 267 1952 54 

42 82,7 1977 148 1979 265 1941 54 

43 84,7 1986 148 1988 260 1964 54 

44 86,7 1942 147 1971 259 1954 52 

45 88,7 1984 147 1957 250 1980 52 

46 90,7 1971 144 1945 239 1946 51 

47 92,7 1976 139 1984 235 1986 49 

48 94,6 1945 137 1956 234 1975 49 

49 96,6 1958 136 1942 233 1965 47 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 

 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 

 
Ɋɢɫɭɧɨɤ ȼ.1 – Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɊɈ115-ȼ-335 
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Ɋɢɫɭɧɨɤ ȼ.2 – ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɦɨɞɟɥɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ115-ȼ 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 

 

Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 

 

Ɍɚɛɥɢɰɚ Ƚ.1 – ɍɫɬɚɜɤɚ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 

ɟɞɢɧɢɰɵ 

ɂɦɟɧɨɜɚɧɧɵɟ 
ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 

ɩɪɨɞɨɥɶɧɚɹ 
 ܩ∆ܫ

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ.ʝ 

Ͳ,ͳͷ ∙  ʜ 0,61 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 

Ͳ,͵ - 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ 
Ͳ,ͷ ∙  ʜ 2,06 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙  ʜ 6,18 Ⱥܫ

ɁɁȽ 

ܷ଴ 

 ଷ ܷ଴ீ - 15 ȼ ܷ଴ଷݐ ଶ ܷ଴ଶீ - 10 ȼݐ ଵ ܷ଴ଵீ - 5 ȼݐ
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 
1,5 - 

Ɂɉɇ >ܷ 

2ɫɬɭɩɟɧɶ  ܷ஼ʟଶ ͳ,Ͷ ∙ ܷʜ 140 ȼ 

1 

ɫɬɭɩɟɧɶ  ܷ஼ʟଵ ͳ,ʹ ∙ ܷʜ 120 ȼ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ʜ 0,28 Ⱥܫ

ɉɈ ܫଶʞʢʠʙ Ͳ,ͳͷ ∙  ʜ 0,61 Ⱥܫ

ɈɌɋ I ܫଶʠ.ʖ. Ͳ,ͳͳʹ ∙  ʜ 0,46 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. 

ɢ ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ ܫʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 4,41 Ⱥܫ

ɉɈ ܫଵʞʢʠʙ ͳ,ͳ ∙  ʜ 4,53 Ⱥܫ

ɈɌɋ ܫଵʝʡʠ ͳ,ʹʹͶ ∙  ʜ 5,04 Ⱥܫ

ȾɁ <ܼ 

1 

ɫɬɭɩɟɧɶ 
ܼூ 0,05 1,3 Ɉɦ 

2 

ɫɬɭɩɟɧɶ 
ܼூூ 0,35 2,9 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  

ɋɈ ܫ௉ ʠʗʒʜ. ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ 6,27 Ⱥܫ

ɉɈ ܫ௉ ʞʢʠʙ. ͳ,ʹʹ ∙  ʜʝʛ.ʟ 7,15 Ⱥܫ

Ɉɬɫɟɱɤɚ ܫ௉ ʞʢʠʙ. ʹ,ͳͻ ∙  ʜʝʛ.ʟ 12,8 Ⱥܫ
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ƚ 

 

Ɍɚɛɥɢɰɚ Ƚ.2 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɹ ɡɚɳɢɬ 

Ⱦɟɣɫɬɜɢɹ 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ/
Ƚ 

Ƚɚ
ɲ

ɟɧ
ɢɟ

 ɩ
ɨɥ

ɟɣ
 

Ɉ
ɫɬ

ɚɧ
ɨɜ

 ɬ
ɭɪ

ɛɢ
ɧɵ

 ɢ
 

ɫɛ
ɪɨ

ɫ 
Ⱥ

ɊɁ
 

ɉ
ɭɫ

ɤ 
ɉ

ɀ
Ɍ 

ȽȽ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ-
2

2
0

 

ɢ 
ȼ-

Ɍɋ
ɇ

 

Ɋɚ
ɡɝ

ɪɭ
ɡɤ

ɚ 
ɩɨ

 
ɦɨ

ɳ
ɧɨ

ɫɬ
ɢ 

ɉ
ɪɟ

ɞɭ
ɩɪ

ɟɞ
ɢɬ

ɟɥ
ɶɧ

ɵ
ɣ 

ɫɢ
ɝɧ

ɚɥ
 

Ɂɚɳɢɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 

ɩɪɨɞɨɥɶɧɚɹ 
    + + + + ܩ∆ܫ

ɁɁȽ 
଴ܷீ 

     + + + ଷݐ  +      ଶݐ +       ଵݐ

଴ܷʖ ݐ + + +     

Ɂɉɇ >ܷ 

1 ɫɬɭɩɟɧɶ ݐଵ + +      

2 ɫɬɭɩɟɧɶ ݐଶ 
+ +      

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ       + 

ɂɈ + +      

ɈɌɋ I 
      + + ଶݐ   +     ଵݐ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. 

ɢ ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ       + 

ɂɈ + +      

ɈɌɋ 
      + + ଶݐ   +     ଵݐ

ȾɁ <ܼ 

1 

ɫɬɭɩɟɧɶ 

     + + + ଶݐ   +     ଵݐ

2 

ɫɬɭɩɟɧɶ 

      + + ଶݐ   +     ଵݐ

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

 ˓ܫ

ɋɈ       + 

ɂɈ + +      

Ɉɬɫɟɱɤɚ + +      
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