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ɉɪɨɞɨɥɠɟɧɢɟ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ ȻɊ ɩɨ ɬɟɦɟ «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ɂɟɣɫɤɨɣ Ƚɗɋ 
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Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
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ɈɌɁɕȼ 
 

ɪɭɤɨɜɨɞɢɬɟɥɹ Ʉɢɫɥɟɪɚ ȼ.ȼ., ɢɧɠɟɧɟɪ ɩɨ ɊɁȺ ɋɥɭɠɛɵ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ, 
ɚɜɬɨɦɚɬɢɤɢ ɢ ɦɟɬɪɨɥɨɝɢɢ 

Ɏɢɥɢɚɥɚ ɉȺɈ «ɊɭɫȽɢɞɪɨ» – «ɋɚɹɧɨ-ɒɭɲɟɧɫɤɚɹ Ƚɗɋ ɢɦɟɧɢ ɉ.ɋ. 
ɇɟɩɨɪɨɠɧɟɝɨ» ɨ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɟ 

«ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ɂɟɣɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ Ɂɟɹ. Ɍɚɯɨɝɟɧɟɪɚɬɨɪɵ ɢ ɞɪɭɝɢɟ ɞɚɬɱɢɤɢ 
ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ» 

ɉɨɩɚɞɶɢɧɚ Ɇɚɤɫɢɦɚ ɘɪɶɟɜɢɱɚ 
 

Ȼɚɤɚɥɚɜɪɫɤɚɹ ɪɚɛɨɬɚ «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ɂɟɣɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ Ɂɟɹ» 
ɜɵɩɨɥɧɟɧɚ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɵɞɚɧɧɵɦ ɡɚɞɚɧɢɟɦ. ȼɫɟ ɱɚɫɬɢ 
ɩɪɨɟɤɬɚ ɪɚɫɫɦɨɬɪɟɧɵ ɞɨɫɬɚɬɨɱɧɨ ɩɨɞɪɨɛɧɨ. 

ȼ ɪɚɛɨɬɟ ɩɪɨɢɡɜɟɞɟɧ ɩɟɪɜɨɧɚɱɚɥɶɧɵɣ ɚɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, 
ɜɵɩɨɥɧɟɧɵ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ, ɜɵɛɪɚɧɨ ɨɫɧɨɜɧɨɟ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɢɥɨɜɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɟ 
ɚɩɩɚɪɚɬɵ, ɜɵɛɪɚɧɚ ɫɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ Ƚɗɋ, ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ 
ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ, ɪɚɡɪɚɛɨɬɚɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɟ ɩɪɢɪɨɞɵ, ɜɵɩɨɥɧɟɧ ɪɚɫɱɟɬ ɬɟɯɧɢɤɨ-
ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɨɟɤɬɚ. 

ȼ ɪɚɦɤɚɯ ɫɩɟɰ. ɜɨɩɪɨɫɚ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɩɪɢɧɰɢɩɵ ɢ ɧɚɡɧɚɱɟɧɢɹ 
ɞɚɬɱɢɤɨɜ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɫɢɫɬɟɦɚɯ ɢ ɭɫɬɪɨɣɫɬɜɚɯ 
ɚɜɬɨɦɚɬɢɤɢ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ. Ⱦɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɛɵɥɢ ɜɵɛɪɚɧɵ ɞɚɬɱɢɤɢ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ, 
ɚ ɬɚɤɠɟ ɪɚɡɪɚɛɨɬɚɧɚ ɫɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɬɚɯɨɝɟɧɟɪɚɬɨɪɚ ɤ ɚɜɬɨɦɚɬɢɤɟ Ƚɗɋ. 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɫɬɭɞɟɧɬ Ɇ.ɘ. ɉɨɩɚɞɶɢɧ 
ɩɨɤɚɡɚɥ ɯɨɪɨɲɢɣ ɭɪɨɜɟɧɶ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ, ɩɪɨɹɜɢɥ ɢɧɠɟɧɟɪɧɵɣ ɩɨɞɯɨɞ ɤ 
ɪɟɲɟɧɢɸ ɡɚɞɚɱ, ɜɨɡɧɢɤɚɸɳɢɯ ɜ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ. 

Ȼɚɤɚɥɚɜɪɫɤɚɹ ɪɚɛɨɬɚ «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ɂɟɣɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ Ɂɟɹ. 
Ɍɚɯɨɝɟɧɟɪɚɬɨɪɵ ɢ ɞɪɭɝɢɟ ɞɚɬɱɢɤɢ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ» 
ɡɚɫɥɭɠɢɜɚɟɬ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɨɰɟɧɤɢ, ɚ ɚɜɬɨɪ ɪɚɛɨɬɵ ɩɪɢɫɜɨɟɧɢɹ ɤɜɚɥɢɮɢɤɚɰɢɢ 
«ɛɚɤɚɥɚɜɪ-ɝɢɞɪɨɷɧɟɪɝɟɬɢɤ». 

 
 

Ⱦɚɬɚ: ______________                                                           _______________ 
                                                                                                           ɩɨɞɩɢɫɶ
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ɋɈɄɊȺЩȿɇɇɕɃ ɉȺɋɉɈɊɌ ɁȿɃɋɄɈɃ Ƚɗɋ 
 
1. ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɤɢ ............................................................................................. Ɂɟɹ; 
2. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ ............................................................. Ⱥɦɭɪɫɤɚɹ ɨɛɥɚɫɬɶ; 
3. Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ ........................................................................ Ƚɗɋ; 
4. ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 
ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ..................................................................................... 773 ɦ3/ɫ; 
ɛ) ɜɫɟɯ ɬɭɪɛɢɧ ................................................................................................ 1136 ɦ3/ɫ; 
ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ:  
0,5% ................................................................................................................. 5383 ɦ3/ɫ; 
0,1% ................................................................................................................. 6265 ɦ3/ɫ; 
0,01% ............................................................................................................... 7259 ɦ3/ɫ; 
ɝ) ɦɢɧɢɦɚɥɶɧɵɣ ................................................................................................... 4 ɦ3/ɫ; 
5. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ................................................................... ɝɨɞɨɜɨɣ; 
ɛ) ɨɬɦɟɬɤɚ:  
ɇɉɍ ................................................................................................................. 313,00 ɦ; 
Ɏɉɍ ................................................................................................................. 315,40 ɦ; 
ɍɆɈ ................................................................................................................. 304,00 ɦ; 
ɜ) ɨɛɴɟɦɵ:  
ɩɨɥɧɵɣ ........................................................................................................... 40,00 ɤɦ3; 
ɩɨɥɟɡɧɵɣ........................................................................................................ 10,09 ɤɦ3; 
6. ɇɚɩɨɪɵ Ƚɗɋ: 
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ............................................................................................... 95,44 ɦ; 
ɛ) ɪɚɫɱɟɬɧɵɣ...................................................................................................... 87,80 ɦ; 
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ ................................................................................................ 82,81 ɦ; 
7. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ:  
ɭɫɬɚɧɨɜɥɟɧɧɚɹ ................................................................................................ 840 Ɇȼɬ; 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ............................................................................................ 766 Ɇȼɬ; 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ....................... 5,03 ɦɥɪɞ. ɤȼɬ ɱ; 
8. ɉɥɨɬɢɧɚ (ɞɥɢɧɚ ɩɨ ɝɪɟɛɧɸ / ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ): 
ɚ) ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ..................................................... 160 ɦ / 97,24 ɦ ; 
ɛ) ɫɬɚɧɰɢɨɧɧɚɹ ..................................................................................... 80 ɦ / 108,20 ɦ; 
ɜ) ɜɨɞɨɫɥɢɜɧɚɹ ɛɟɬɨɧɧɚɹ ................................................................... 117 ɦ / 108,20 ɦ; 
ɝ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ  ................................................. 380 ɦ / 108,20 ɦ; 
9. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ: 
ɚ) ɬɢɩ ................................................................................... ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɫɥɢɜ; 
ɛ) ɱɢɫɥɨ ɢ ɲɢɪɢɧɚ ɩɪɨɥɟɬɨɜ........................................................ 4 ɩɪɨɥɟɬɨɜ ɩɨ 16 ɦ; 
ɜ) ɞɥɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ............................................................................. 64 ɦ; 
ɝ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ................................................................................. 108,20 ɦ; 
10. Ɂɞɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ ......................................................................................... ɩɪɢɩɥɨɬɢɧɧɨɟ; 
ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ...................................................................................................... 4; 
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ɜ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ....................................................................................... ɝɪɚɧɢɬ; 
ɝ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ .............................................. ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɫɩɢɪɚɥɶɧɚɹ; 
ɞ) ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɚɝɪɟɝɚɬɨɜ ................................................................. 16 ɦ; 
11. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɝɢɞɪɨɬɭɪɛɢɧɵ .............................................................................. ɊɈ115-ȼ-530; 
ɛ) ɬɢɩ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ..........................................................  ɋȼ 1130/220-44ɍɏɅ4; 
ɜ) ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ..................................................................... 253 ɆȼȺ; 
ɝ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ............................................................................... 136,4 ɨɛ/ɦɢɧ; 
ɞ) ɬɢɩ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ............................................  ɌȾɐ-250000/220 ɍ1; 
12. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɭɞɟɥɶɧɚɹ ɫɬɨɢɦɨɫɬɶ ɦɨɳɧɨɫɬɢ ...................................................... 90770 ɪɭɛ./ɤȼɬ; 
ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ...................................................... 0,19 ɪɭɛ./ɤȼɬ∙ɱ; 
ɜ) ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ .................................................................................. 9 ɥɟɬ, 6 ɦɟɫ. 
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ȼȼȿȾȿɇɂȿ 
 
Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢɝɪɚɸɬ ɡɧɚɱɢɦɭɸ ɪɨɥɶ ɜ ɫɨɜɪɟɦɟɧɧɵɯ 

ɷɧɟɪɝɨɫɢɫɬɟɦɚɯ. ɉɨɦɢɦɨ ɝɟɧɟɪɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ƚɗɋ ɨɛɥɚɞɚɸɬ ɜɚɠɧɵɦ 
ɫɜɨɣɫɬɜɨɦ – ɜɵɫɨɤɨɣ ɦɚɧɟɜɪɟɧɧɨɫɬɶɸ. ȼ ɬɨ ɜɪɟɦɹ ɤɚɤ ɞɪɭɝɢɟ ɬɪɚɞɢɰɢɨɧɧɵɟ 
ɢɫɬɨɱɧɢɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɟ ɩɨɡɜɨɥɹɸɬ ɩɪɨɢɡɜɨɞɢɬɶ ɛɵɫɬɪɵɣ ɧɚɛɨɪ ɢɥɢ ɫɛɪɨɫ 
ɧɚɝɪɭɡɤɢ, Ƚɗɋ ɫɩɨɫɨɛɧɵ ɜ ɬɟɱɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɦɢɧɭɬ ɫɭɳɟɫɬɜɟɧɧɨ ɭɜɟɥɢɱɢɬɶ 
ɢɥɢ ɭɦɟɧɶɲɢɬɶ ɨɛɴɟɦɵ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɩɨɷɬɨɦɭ ɤɪɨɦɟ ɜɵɪɚɛɨɬɤɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɡɚɞɚɱɚɦɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɹɜɥɹɸɬɫɹ: ɩɨɤɪɵɬɢɟ ɩɢɤɨɜɵɯ 
ɡɨɧ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ, ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɪɟɝɭɥɢɪɨɜɚɧɢɟ 
ɚɤɬɢɜɧɨɣ ɢ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ. 

ɐɟɥɶɸ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɪɚɛɨɬɤɚ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ Ƚɗɋ ɢ ɩɨɞɛɨɪ ɨɩɬɢɦɚɥɶɧɵɯ ɢɧɠɟɧɟɪɧɵɯ ɪɟɲɟɧɢɣ. 
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1 Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ Ƚɗɋ 

 
Ɂɟ́ɹ— ɤɪɭɩɧɟɣɲɚɹ ɪɟɤɚ ɛɚɫɫɟɣɧɚ Ⱥɦɭɪɚ. Ȼɟɪёɬ ɧɚɱɚɥɨ ɜ ɯɪɟɛɬɟ Ɍɨɤɢɧɫɤɢɣ 

ɋɬɚɧɨɜɢɤ ɧɚ ɸɠɧɵɯ ɫɤɥɨɧɚɯ ɫɢɫɬɟɦɵ ɋɬɚɧɨɜɨɝɨ ɯɪɟɛɬɚ. ȼ ɜɟɪɯɧɟɦ ɬɟɱɟɧɢɢ, ɨɬ 
ɢɫɬɨɤɚ ɞɨ ɭɫɬɶɹ ɋɟɥɟɦɞɠɢ, ɢɦɟɟɬ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɝɨɪɧɵɣ ɯɚɪɚɤɬɟɪ; ɡɞɟɫɶ 
ɞɨɥɢɧɚ ɟё ɨɝɪɚɧɢɱɟɧɚ ɜɵɫɨɤɢɦɢ ɫɤɥɨɧɚɦɢ. ȼ ɦɟɫɬɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɯɪɟɛɬɚ Ɍɭɤɭɪɢɧɝɪɚ ɪɟɤɚ ɬɟɱёɬ ɜ ɝɥɭɛɨɤɨɦ ɫɤɚɥɢɫɬɨɦ ɭɳɟɥɶɟ. ɇɢɠɟ ɜɩɚɞɟɧɢɹ 
ɋɟɥɟɦɞɠɢ, ɜ ɫɜɨёɦ ɧɢɠɧɟɦ ɬɟɱɟɧɢɢ, Ɂɟɹ ɜɵɯɨɞɢɬ ɧɚ ɪɚɜɧɢɧɭ, ɝɞɟ ɟё ɞɨɥɢɧɚ 
ɪɚɫɲɢɪɹɟɬɫɹ, ɚ ɪɭɫɥɨ ɪɚɫɱɥɟɧɹɟɬɫɹ ɧɚ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɪɭɤɚɜɚ. Ⱦɥɢɧɚ ɪɟɤɢ 
ɫɨɫɬɚɜɥɹɟɬ 1242 ɤɦ, ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ ɫɨɫɬɚɜɥɹɟɬ 233000 ɤɦ2. 

 
1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ 
 
1.1.1 Ʉɥɢɦɚɬ 
 
Ɋɚɣɨɧ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ ɨɬɧɨɫɢɬɫɹ ɤ ɪɟɡɤɨ 

ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɦɭ ɤɥɢɦɚɬɢɱɟɫɤɨɦɭ ɪɚɣɨɧɭ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ 
ɜ ɪɚɣɨɧɟ ɫɬɜɨɪɚ ɫɨɫɬɚɜɥɹɟɬ -0,8°ɋ‚ ɝɨɞɨɜɚɹ ɚɦɩɥɢɬɭɞɚ ɫɚɦɨɝɨ ɯɨɥɨɞɧɨɝɨ ɢ ɫɚɦɨɝɨ 
ɬɟɩɥɨɝɨ ɦɟɫɹɰɚ ɜ ɫɪɟɞɧɟɦ ɞɨɫɬɢɝɚɟɬ 55°ɋ, ɚɛɫɨɥɸɬɧɵɣ ɦɢɧɢɦɭɦ -47,8°ɋ, 
ɚɛɫɨɥɸɬɧɵɣ ɦɚɤɫɢɦɭɦ +40°ɋ. Ƚɨɞɨɜɚɹ ɫɭɦɦɚ ɨɫɚɞɤɨɜ ɨɤɨɥɨ 560 ɦɦ. 

 
1.1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 
Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪɟɤɢ Ɂɟɹ ɡɚ ɩɟɪɢɨɞ 1930-1979 ɝɝ. ɩɪɟɞɫɬɚɜɥɟɧ ɜ 

ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1. 
Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 1.1. 
 

Ɍɚɛɥɢɰɚ 1.1 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɢ ȼȻ ɢ ɇȻ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ ɭɪɨɜɧɟɣ ȼȻ 
Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ 
ɇȻ 

V, ɤɦ3 Zɜɛ, ɦ Q, ɦ3/ɫ ZɇȻ, ɦ 
0 217,00 0 217,00 
5 242,01 200 217,91 
10 261,71 400 218,76 
15 276,90 600 219,54 
20 288,50 800 220,25 
25 297,36 1000 220,89 
30 304,09 1200 221,47 
35 309,17 1400 221,98 
40 313,00 1600 222,43 
51,1 320,00 1800 222,80 

 

https://ru.wikipedia.org/wiki/%D0%90%D0%BC%D1%83%D1%80
https://ru.wikipedia.org/w/index.php?title=%D0%A2%D0%BE%D0%BA%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D0%A1%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D0%BA&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%A2%D0%BE%D0%BA%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D0%A1%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D0%BA&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%BE%D0%B9_%D1%85%D1%80%D0%B5%D0%B1%D0%B5%D1%82_(%D0%94%D0%B0%D0%BB%D1%8C%D0%BD%D0%B8%D0%B9_%D0%92%D0%BE%D1%81%D1%82%D0%BE%D0%BA)
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BB%D0%B5%D0%BC%D0%B4%D0%B6%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D1%83%D0%BA%D1%83%D1%80%D0%B8%D0%BD%D0%B3%D1%80%D0%B0
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Ʉɪɢɜɵɟ ɫɜɹɡɢ ȼȻ ɢ ɇȻ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 1.1 ɢ 1.2 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
 

 
Ɋɢɫɭɧɨɤ 1.1 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

 

 
Ɋɢɫɭɧɨɤ 1.2 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

 
 

y = 0,000000009650599944177610000000x6 - 0,000001293503951060870000000000x5 + 
0,000057189608696717200000000000x4 + 0,000055178741604322600000000000x3 -
0,114921771804802000000000000000x2 + 5,570397922769180000000000000000x + 

216,99549267743700000000000000

217,00

237,00
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Ʉɪɢɜɚɹ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ

y = 0,000000000000000000000000000069x6 - 0,000000000000000000000000258494x5 + 
0,000000000000000000000741153829x4 - 0,000000000000000000433680868994x3 -
0,000000837807342390917000000000x2 + 0,004731522818545390000000000000x + 

217,000000000000000000000000000000

217,00

218,00

219,00

220,00

221,00

222,00

223,00

224,00
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Ʉɪɚɜɚɹ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ
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1.1.3 ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 
ɋɨɝɥɚɫɧɨ ɝɟɨɥɨɝɢɱɟɫɤɢɦ ɞɚɧɧɵɦ ɜ ɪɚɣɨɧɟ ɫɬɜɨɪɚ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ 

ɝɢɞɪɨɭɡɥɚ ɧɟɬ ɬɟɤɬɨɧɢɱɟɫɤɨɝɨ ɤɨɧɬɚɤɬɚ. 
Ɉɫɧɨɜɚɧɢɟ ɪɟɤɢ Ɂɟɹ ɫɥɨɠɟɧɨ ɦɪɚɦɨɪɨɦ. 
 
1.1.4 ɋɟɣɫɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 
ɋɨɝɥɚɫɧɨ ɋɇɢɉ [1] ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɪɬɨɣ ɫɟɣɫɦɢɱɟɫɤɨɝɨ 

ɪɚɣɨɧɢɪɨɜɚɧɢɹ Ɋɨɫɫɢɢ, ɫɟɣɫɦɢɱɟɫɤɚɹ ɚɤɬɢɜɧɨɫɬɶ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ 
ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɋɟɜɟɪɨɞɜɢɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɫɨɫɬɚɜɥɹɟɬ 5 ɛɚɥɥɨɜ ɩɨ ɲɤɚɥɟ MSK-
64. 

 
1.2 ɗɧɟɪɝɨɷɤɨɧɨɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ 
 
Ɂɟɣɫɤɚɹ Ƚɗɋ ɜɯɨɞɢɬ ɜ Ɉɗɋ ȼɨɫɬɨɤɚ. ɈȾɍ ȼɨɫɬɨɤɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 19 

ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɫ ɫɭɦɦɚɪɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ 9186,5 Ɇȼɬ. Ƚɨɞɨɜɚɹ 
ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɫɨɫɬɚɜɥɹɟɬ 36,801 ɦɥɪɞ ɤȼɬ∙ɱ. 

 
1.2.1 ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ 
 
Ɂɧɚɹ ɜɵɪɚɛɨɬɤɢ ɈȾɍ ɢ ɊȾɍ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ kN: 
 

,36,16
19,6

279,101


ɊȾɍ

ɈȾɍ
N Э

Э
k                                                           (1.1) 

 
Ⱦɚɥɟɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɱɟɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɬɢɩɨɜɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ 

ɊȾɍ ɞɥɹ ɡɢɦɧɢɯ ɢ ɥɟɬɧɢɯ ɫɭɬɨɤ (ɉɪɢɥɨɠɟɧɢɟ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.2), ɩɨɫɥɟ ɱɟɝɨ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɯ ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɞɥɹ ɭɪɚɜɧɟɧɢɹ ɫɭɬɨɱɧɵɯ ɜɵɪɚɛɨɬɨɤ ɫ 
ɩɪɟɞɩɨɥɨɠɢɬɟɥɶɧɵɦɢ ɝɪɚɮɢɤɚɦɢ ɧɚɝɪɭɡɤɢ. 

Ɂɧɚɱɟɧɢɹ ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɯ ɬɢɩɨɜɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɊȾɍ ɞɥɹ ɡɢɦɧɢɯ 
ɢ ɥɟɬɧɢɯ ɫɭɬɨɤ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.3. 

ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɬɢɩɨɜɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ 
ɢɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ ɧɚɝɪɭɡɤɢ ɊȾɍ. Ɋɚɫɱɟɬ ɢɧɬɟɝɪɚɥɶɧɵɯ ɤɪɢɜɵɯ ɞɥɹ ɡɢɦɧɢɯ ɢ 
ɥɟɬɧɢɯ ɫɭɬɨɤ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɵ Ⱥ.4 ɢ Ⱥ.5. 

 
1.2.2 Ƚɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɫɪɟɞɧɢɯ ɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ 
 
Ɂɧɚɱɟɧɢɹ ɞɥɹ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɫɪɟɞɧɢɯ ɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.2 
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Ɍɚɛɥɢɰɚ 1.2 – Ɋɚɫɱɟɬ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɫɪɟɞɧɢɯ ɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ 
Ɇɟɫɹɰ Pt max, Ɇȼɬ Pt ɫɪɟɞ, Ɇȼɬ 
1 5217 4830 
2 4962 4578 
3 4521 4141 
4 4011 3636 
5 3569 3198 
6 3313 2945 
7 3312 2944 
8 3566 3196 
9 4008 3633 
10 4518 4138 
11 4960 4576 
12 5217 4830 

 
ɉɪɢ ɡɚɩɨɥɧɟɧɢɢ ɬɚɛɥɢɰɵ 1.2 ɢɫɩɨɥɶɡɭɸɬɫɹ ɮɨɪɦɭɥɵ: 
 

,1530cosmaxmaxmax  tbaPt                                                           (1.2) 

 
ɝɞɟ amax ɢ bmax – ɩɚɪɚɦɟɬɪɵ, ɜɵɱɢɫɥɹɟɦɵɟ ɩɨ ɮɨɪɦɭɥɚɦ (1.3) ɢ (1.4). 

 

ɆȼɬPɊ
a

ɥɟɬɡɢɦ

4265
2

32795251

2
maxmax

max 





                                    (1.3) 

 

ɆȼɬPɊ
b

ɥɟɬɡɢɦ

986
2

32795251

2
maxmax

max 





                                        (1.4) 

 
,1530cosɫɪɟɞɫɪɟɞɫɪɟɞ  tbaPt                                                           (1.5) 

 
ɝɞɟ aɫɪɟɞ ɢ bɫɪɟɞ – ɩɚɪɚɦɟɬɪɵ, ɜɵɱɢɫɥɹɟɦɵɟ ɩɨ ɮɨɪɦɭɥɚɦ (1.6) ɢ (1.7). 
 

ɆȼɬPɊ
a

ɥɟɬɡɢɦ

ɫɪɟɞ 3887
2

29114864

2






                                    (1.6) 

 

ɆȼɬPɊ
b

ɥɟɬɡɢɦ

ɫɪɟɞ 979
2

29114864

2






                                        (1.7) 

 
Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɫɪɟɞɧɢɯ ɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 

1.3. 
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Ɋɢɫɭɧɨɤ 1.3 – Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɫɪɟɞɧɢɯ ɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ 

 
1.3 Ⱥɧɚɥɨɝɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 
 
ȼ ɩɪɨɰɟɫɫɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɚɧɚɥɨɝɚ ɛɵɥɚ ɩɪɢɧɹɬɚ Ɂɟɣɫɤɚɹ Ƚɗɋ. 

0

1000

2000

3000

4000

5000

6000

1 2 3 4 5 6 7 8 9 10 11 12

P, Ɇȼɬ

Ɇɟɫɹɰ

Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɨɣ ɢ ɫɪɟɞɧɟɣ ɧɚɝɪɭɡɤɢ 
ɈȾɍ ȼɨɫɬɨɤ
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
2.1 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɜɨɞɵ 
 
2.1.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ 

ɹɜɥɹɸɬɫɹ: 
 ɤɪɢɜɵɟ ɫɜɹɡɢ ȼȻ ɢ ɇȻ (ɬɚɛɥɢɰɚ 1.1, ɪɢɫɭɧɤɢ 1.1 ɢ 1.2); 
 Ɉɗɋ ȼɨɫɬɨɤɚ; 
 ɈȾɍ ȼɨɫɬɨɤɚ; 
 ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ: ∆h = 2,0 ɦ; 
 ɇɉɍ Ɂɟɣɫɤɨɣ Ƚɗɋ: 313,00 ɦ; 
 ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪ. Ɂɟɹ (ɩɪɢɥɨɠɟɧɢɟ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1); 
 ɬɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ (ɬɚɛɥɢɰɚ 2.1); 
 ɫɚɧɢɬɚɪɧɵɣ ɩɨɩɭɫɤ: Qɫɚɧ = 150 ɦ3/ɫ; 
 ɫɭɬɨɱɧɵɟ ɢ ɝɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɨɤ (ɩɥɚɤɚɬ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ 

ɷɧɟɪɝɢɢ Ɂɟɣɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ Ɂɟɹ»); 
 

Ɍɚɛɥɢɰɚ 2.1 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ 
ɦ3/ɫ 

Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 

Qɢɫɩ 0 0 1 1 8 8 14 15 12 4 1 0 

Qɥɟɞ 1 1 0 -4 -6 0 0 0 0 0 5 3 

Qɮɢɥɶɬɪ 2 2 2 2 2 2 2 2 2 2 2 2 

Qɲɥюɡ 0 0 0 1 1 1 1 1 1 1 0 0 

∑Qɩɨɬɟɪɶ 3 3 3 0 5 11 17 18 15 7 8 5 

Qɜɯɤ 200 200 200 400 400 400 400 400 400 200 200 200 

 
2.1.2 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɢɞɪɨɝɪɚɮɨɜ 
 
Ʉɚɤ ɜɢɞɧɨ ɜ ɬɚɛɥɢɰɟ Ȼ.2 ɪɚɫɯɨɞɵ ɞɥɹ 90% - ɢ 50% - ɨɛɟɫɩɟɱɟɧɧɨɫɬɟɣ ɞɥɹ 

ɜɫɟɯ ɩɟɪɢɨɞɨɜ ɩɪɢɯɨɞɹɬɫɹ ɧɚ ɨɞɢɧ ɢ ɬɨɬ ɠɟ ɝɨɞ, ɩɨɷɬɨɦɭ ɩɪɢɜɟɞɟɧɢɟ ɪɚɫɯɨɞɨɜ ɧɟ 
ɬɪɟɛɭɟɬɫɹ, ɜ ɤɚɱɟɫɬɜɟ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɛɵɥ ɩɪɢɧɹɬ 1966 ɝ., ɜ ɤɚɱɟɫɬɜɟ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ – 1941 ɝ. ɂɡ ɬɚɛɥɢɰɵ Ⱥ.1 ɩɪɢɥɨɠɟɧɢɹ Ⱥ ɜɵɛɢɪɚɸɬɫɹ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɢɞɪɨɝɪɚɮɨɜ. 

Ɂɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɜ ɬɚɛɥɢɰɟ 2.3. 
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Ɍɚɛɥɢɰɚ 2.3 – Ɂɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɝɢɞɪɨɝɪɚɮɨɜ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ 
ɝɨɞɨɜ 

ɦ3/ɫ 

Ƚɨɞ 
Ɇɟɫɹɰ 

Qɫɪ 
1 2 3 4 5 6 7 8 9 10 11 12 

Ɇɚɥɨɜɨɞɧɵɣ 

1
5

,6
 

7
,8

 

6
,8

 

5
3

,0
 

8
24

,0
 

8
34

,0
 

1
42

0
,0

 

1
46

4
,0

 

1
24

6
,0

 

4
44

,0
 

1
31

,0
 

4
3

,0
 

5
41

,0
 

ɋɪɟɞɧɟɜɨɞɧɵɣ 
2

2
,7

 

1
0

,1
 

8
,6

 

4
00

,0
 

1
16

9
,4

 

2
56

9
,8

 

2
76

9
,0

 

9
02

,1
 

7
74

,3
 

2
12

,4
 

5
3

,1
 

1
3

,0
 

7
42

,2
 

 
Ɋɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɧɚ ɪɢɫɭɧɤɟ 2.2. 
 

 
Ɋɢɫɭɧɨɤ 2.2 – Ɋɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɨɜ 

 
2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɨɫɧɨɜɟ ɜɨɞɧɨ-

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ 
 
2.2.1 ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɬɨɤɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
 
ɂɦɟɹ ɝɢɞɪɨɝɪɚɮ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɬɪɟɛɨɜɚɧɢɹ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɢɡ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 
ɉɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2.9): 
 

,ɩɨɬɟɪɶ%90ɛɵɬ  QQQ                                                                                   (2.9) 
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ɝɞɟ Qɛɵɬ – ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ; 
Q90% – ɪɚɫɯɨɞ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ; 
∑Qɩɨɬɟɪɶ – ɫɭɦɦɚ ɩɨɬɟɪɶ ɪɚɫɯɨɞɨɜ. 
 
ɇɚɩɨɪ ɨɩɪɟɞɟɥɹɬɫɹ ɤɚɤ ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɨɬɦɟɬɤɚɦɢ ɍȼȻ ɢ ɍɇȻ, ɬɚɤɠɟ 

ɧɟɨɛɯɨɞɢɦɨ ɭɱɟɫɬɶ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ. 
ȼɵɪɚɛɚɬɵɜɚɟɦɚɹ ɫɬɚɧɰɢɟɣ ɦɨɳɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2.10): 
 

,81,9 QHN                                                                                                  (2.10) 
 
ɝɞɟ Q – ɪɚɫɯɨɞ ɱɟɪɟɡ ɚɝɪɟɝɚɬɵ Ƚɗɋ; 

H – ɧɚɩɨɪ. 
 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɞɥɹ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ ɩɨ ɜɨɞɨɬɨɤɭ ɢ ɩɨ ɭɫɥɨɜɢɹɦ ȼɏɄ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.3. 
Ɂɚ ɦɟɫɹɰ ɧɚɱɚɥɚ ɫɪɚɛɨɬɤɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɟɪɜɵɣ ɦɟɫɹɰ ɩɨɫɥɟ ɩɨɥɨɜɨɞɶɹ, ɜ 

ɤɨɬɨɪɨɦ ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɫɬɚɧɨɜɢɬɫɹ ɦɟɧɶɲɟ ɪɚɫɯɨɞɚ, ɬɪɟɛɭɟɦɨɝɨ 
ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɵɦ ɤɨɦɩɥɟɤɫɨɦ (ɫɟɧɬɹɛɪɶ). ɉɨɞ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɧɚɯɨɞɢɬɫɹ 6 
ɦɟɫɹɰɟɜ, ɜ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɛɨɬɚ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ. 

 
2.2.2 ȼɗɊ ɩɨ ɭɫɥɨɜɢɹɦ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
 
ɉɨ ɢɡɜɟɫɬɧɨɦɭ ɝɢɞɪɨɝɪɚɮɭ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ ɢ 

ɢɡɜɟɫɬɧɨɦɭ ɝɨɞɨɜɨɦɭ ɝɪɚɮɢɤɭ ɫɪɟɞɧɢɯ ɧɚɝɪɭɡɨɤ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ, ɪɟɠɢɦ ɫɪɚɛɨɬɤɢ – ɧɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ, ɚ ɬɚɤɠɟ ɭɪɨɜɟɧɶ ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ. 

Ɋɚɫɱɟɬ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɨɫɧɨɜɟ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ (ɉɪɢɥɨɠɟɧɢɟ Ȼ, ɪɢɫɭɧɨɤ Ȼ.1), ɥɢɧɢɹ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɤɨɬɨɪɨɝɨ ɩɨɞɛɢɪɚɟɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ 
ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɦɨɝɥɚ ɜɵɞɚɬɶ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɭɸ ɦɨɳɧɨɫɬɶ ɩɪɢ 
ɭɫɥɨɜɢɢ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɥɧɨɝɨ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɨɬɦɟɬɤɢ ɇɉɍ 
ɩɨɫɥɟ ɫɪɚɛɨɬɤɢ. 

Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɨɜ ɫɪɚɛɨɬɤɢ – ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ 
ɝɨɞɭ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.4. 

Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ – ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɩɥɚɤɚɬɟ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ Ɂɟɣɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ 
Ɂɟɹ». 

Ɋɟɡɭɥɶɬɚɬɨɦ ɪɚɫɱɟɬɚ ɩɨ ɭɫɥɨɜɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɹɜɥɹɸɬɫɹ: 
 ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 

Nɝɚɪ = 766 Ɇȼɬ; 
 ɍɆɈ: 

ɍɆɈ=304,0 ɦ; 
 ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 

Vɩɨɥɟɡɧ. = 10,09 ɤɦ3; 
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2.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
 
Ƚɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ɤɨɬɨɪɭɸ 

ɫɬɚɧɰɢɹ ɦɨɠɟɬ ɢ ɨɛɹɡɚɧɚ ɜɵɞɚɬɶ ɜ ɥɸɛɨɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ 
ɦɚɤɫɢɦɭɦɚ ɧɚɝɪɭɡɤɢ ɜ ɭɫɥɨɜɢɹɯ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢ ɩɨɥɧɨɦ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɨɳɧɨɫɬɢ ɫɬɚɧɰɢɢ, ɫɭɬɨɱɧɚɹ ɜɵɪɚɛɨɬɤɚ ɫɨɫɬɚɜɢɬ: 

 Эɝɚɪ = ʹͶ ⋅ ɝܰɚɪ = ʹͶ ⋅ ͹͸͸ = ͳͺ,͵ͺ ɦɥɧ. ɤȼɬ ⋅ ɱ,                                   (2.11) 
 
ɇɚ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɧɢɯ ɫɭɬɨɤ ɷɬɚ ɜɟɥɢɱɢɧɚ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɤɚɬɟɬ ɬɪɟɭɝɨɥɶɧɢɤɚ ɫɬɚɧɰɢɢ ɢ ɨɬɤɥɚɞɵɜɚɟɬɫɹ ɩɚɪɚɥɥɟɥɶɧɨ ɨɫɢ 
ɜɵɪɚɛɨɬɤɢ, ɩɨɫɥɟ ɱɟɝɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɬɟɬ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɢɤ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ ɧɚ ɂɄɇ ɢ ɨɛɥɚɫɬɶ ɩɨɤɪɵɬɢɹ 
ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ. 

Ɍɪɟɭɝɨɥɶɧɢɤ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ ɞɥɹ ɡɢɦɧɢɯ ɫɭɬɨɤ ɢ ɡɨɧɚ ɩɨɤɪɵɬɢɹ ɝɪɚɮɢɤɚ 
ɧɚɝɪɭɡɤɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɩɥɚɤɚɬɟ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ Ɂɟɣɫɤɨɣ Ƚɗɋ 
ɧɚ ɪɟɤɟ Ɂɟɹ». 

Ɉɩɪɟɞɟɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɬɟɫɧɹɸɳɟɣ ɦɨɳɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ: 
 

Ɇȼɬ. 457ɜɵɬ N                                         
 
Ɍɚɤɢɦ ɠɟ ɨɛɪɚɡɨɦ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɪɚɛɨɱɢɟ ɦɨɳɧɨɫɬɢ ɞɥɹ ɤɚɠɞɨɝɨ 

ɦɟɫɹɰɚ (ɉɪɢɥɨɠɟɧɢɟ Ȼ, ɬɚɛɥɢɰɚ Ȼ.5). 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2.12): 
 

ɭܰɫɬ = ɜܰɵɬ + ɪܰɟɡ = ͺʹͲ + ʹͲ = ͺͶͲ Ɇȼɬ,                                                 (2.12) 
 
ɝɞɟ Nɪɟɡ – ɪɟɡɟɪɜɢɪɭɟɦɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ (2.13): 

 
ɪܰɟɡ = ɧܰɚɝɪ + ɪܰɟɦ = ʹͲ + Ͳ = ͳ͸ Ɇȼɬ,                                                      (2.13) 

 
ɝɞɟ Nɧɚɝɪ – ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ; 

Nɪɟɦ – ɪɟɦɨɧɬɧɵɣ ɪɟɡɟɪɜ. 
 
ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 2% ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 

ɩɨɬɪɟɛɥɟɧɢɹ ɫɢɫɬɟɦɵ: 
 

ɧܰɚɝɪ = Ͳ,Ͳʹ ⋅ ɫܲɢɫɬ,max = Ͳ,Ͳͳ ⋅ ͷʹͳ͹ = ͷʹ Ɇȼɬ                                     (2.14) 
 
ɉɨɫɤɨɥɶɤɭ ɜ ɈȾɍ ȼɨɫɬɨɤɚ ɧɟɫɤɨɥɶɤɨ Ƚɗɋ, ɬɨ ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɛɭɞɟɬ 

ɪɚɫɩɪɟɞɟɥɹɬɶɫɹ ɦɟɠɞɭ ɧɢɦɢ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɢɯ ɦɨɳɧɨɫɬɹɦ: 
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Ɇȼɬ20
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Ƚɗɋ

ɩɪȽɗɋ
ɧɚɝɪ.Ƚɗɋɧɚɝɪ.ɩɪȽɗɋ 

N

N
NN                                      (2.14) 

 
Ɋɟɦɨɧɬɧɵɣ ɪɟɡɟɪɜ ɧɚɡɧɚɱɚɟɬɫɹ ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɩɥɨɳɚɞɶ ɩɪɨɜɚɥɚ ɝɨɞɨɜɨɝɨ 

ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɧɟ ɩɨɡɜɨɥɹɟɬ ɜɵɜɟɫɬɢ ɦɨɳɧɨɫɬɢ ɜ ɪɟɦɨɧɬ. 
ɉɥɨɳɚɞɶ ɩɪɨɜɚɥɚ ɝɨɞɨɜɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɨɩɪɟɞɟɥɟɧɚ ɫ ɩɨɦɨɳɶɸ 

ɬɚɛɥɢɰɵ Ȼ.6, ɩɪɢɥɨɠɟɧɢɟ Ȼ: ܨɝɨɞ = ͳͳͶ͵ͳ Ɇȼɬ ⋅ ɦɟɫ/ɝɨɞ. 
Ɍɪɟɛɭɟɦɚɹ ɪɟɦɨɧɬɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ɂɟɣɫɤɨɣ Ƚɗɋ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2.15): 
ܨ˓  ˈˏ.˒˓.ʒЭʠ = ே˓˃˄೘𝑎𝑥+଴,ଵே˓˃˄೘𝑎𝑥଺ = ଵଷଵ଴+ଵଷ଺ = ͳͷͲ ʛʑ˕ ⋅ ˏˈ˔/ˆˑˇ                  (2.15) 

ܨ˓  ˈˏ.˔˖˜.ʒЭʠ = ˓ܰ˃˄௠௔௫ + Ͳ,ͳ ˓ܰ˃˄௠௔௫͸ = ͳ͵ͳͲ + ͳ͵͸ = ʹͶͲ ʛʑ˕ ⋅ ˏˈ˔/ˆˑˇ 

 
Ɍɪɟɛɭɟɦɚɹ ɪɟɦɨɧɬɧɚɹ ɦɨɳɧɨɫɬɶ Ɍɗɋ ɜ ɈȾɍ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

(2.16): 
ɪɟɦ Ɍɗɋܨ  = 1ே˓˃˄.ʡЭʠ೘𝑎𝑥 +ே˓ˈˊ.ʡЭʠ

2
= ଷ଴଼଻+ସଵ଻଺ = ͳ͹ͷʹ Ɇȼɬ ⋅ ɦɟɫ/ɝɨɞ,                (2.16) 

 
ɝɞɟ max

.ɌЭɋɪɚɛN = 3087 Ɇȼɬ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɬɟɩɥɨɜɵɯ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɨɩɪɟɞɟɥɟɧɧɚɹ ɩɨ ɝɨɞɨɜɨɦɭ ɝɪɚɮɢɤɭ ɧɚɝɪɭɡɤɢ; 

Nɪɟɡ.ɌЭɋ =417 Ɇȼɬ – ɪɟɡɟɪɜɵ ɬɟɩɥɨɜɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣɋɭɦɦɚɪɧɚɹ 
ɬɪɟɛɭɟɦɚɹ ɪɟɦɨɧɬɧɚɹ ɦɨɳɧɨɫɬɶ: 

ܨ̞  ˓ˈ˄ = ܨ˓ ˈˏʡЭʠ + ܨ˓ ˈˏ.˔˖˜ʒЭʠ + ܨ˓ ˈˏ.˒˓ʒЭʠ = ͳ͹ͷʹ + ʹͶͲ + ͳͷͲ = = ʹͳͶʹ ʛʑ˕ ⋅ ˏˈ˔/ˆˑˇ                                                                                          (2.20) 
 
ɉɥɨɳɚɞɶ ɩɪɨɜɚɥɚ ɝɨɞɨɜɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɩɪɟɜɵɲɚɟɬ ɜɟɥɢɱɢɧɭ 

ɬɪɟɛɭɟɦɨɣ ɪɟɦɨɧɬɧɨɣ ɦɨɳɧɨɫɬɢ, ɩɨɷɬɨɦɭ ɩɥɚɧɢɪɨɜɚɧɢɟ ɪɟɦɨɧɬɧɨɝɨ ɪɟɡɟɪɜɚ ɧɟ 
ɬɪɟɛɭɟɬɫɹ. 

Ɋɟɦɨɧɬ ɚɝɪɟɝɚɬɨɜ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɟ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨɥɧɨɫɬɶɸ, ɬ.ɟ. ɨɫɟɧɶɸ ɢ ɜɟɫɧɨɣ. ɂɫɯɨɞɹ ɢɡ ɬɨɝɨ, ɱɬɨ ɧɚ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɟɨɛɯɨɞɢɦɨ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɪɟɦɨɧɬ 2 ɚɝɪɟɝɚɬɨɜ ɜ ɝɨɞ, 
ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɪɟɦɨɧɬɢɪɨɜɚɬɶ ɢɯ ɩɨ ɨɱɟɪɟɞɢ ɜ ɚɩɪɟɥɟ ɢ ɫɟɧɬɹɛɪɟ. 

Ɋɟɦɨɧɬ ɚɝɪɟɝɚɬɨɜ ɫɭɳɟɫɬɜɭɸɳɢɯ Ɍɗɋ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɦɟɫɹɰɵ, ɤɨɝɞɚ 
ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ ɧɚɢɦɟɧɟɟ ɜɨɫɬɪɟɛɨɜɚɧɚ, ɬ.ɟ. ɜ ɩɟɪɢɨɞ ɫ ɦɚɹ ɩɨ ɚɜɝɭɫɬ. 

ɉɥɚɧɢɪɨɜɚɧɢɟ ɪɟɦɨɧɬɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɢ ɫɭɳɟɫɬɜɭɸɳɢɯ Ɍɗɋ 
ɩɪɢɜɟɞɟɧɨ ɜ ɬɚɛɥɢɰɟ 2.4. 
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Ɍɚɛɥɢɰɚ 2.4 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

Ɇɟɫ. 
Pɫɢɫɬ, 
Ɇȼɬ 

ɉɪɨɟɤɬɢɪɭɟɦɚɹ 
Ƚɗɋ 

ɋɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ 
ɋɭɳɟɫɬɜɭɸɳɢɟ 
Ɍɗɋ 

Ɋɟɦɨɧɬɵ 

NɪɚɛȽЭɋ
, Ɇȼɬ 

NɧɚɝɪȽЭɋ
, Ɇȼɬ 

NɪɚɛȽЭɋ, 
Ɇȼɬ 

NɧɚɝɪȽЭɋ, 
Ɇȼɬ 

NɪɚɛɌЭɋ, 
Ɇȼɬ 

NɚɜɌЭɋ, 
Ɇȼɬ 

ɉɪ. 
Ƚɗɋ,Ɇ
ȼɬ 

ɋɭɳ.Ƚ
ɗɋ, 
Ɇȼɬ 

ɋɭɳ.Ɍ
ɗɋ, 
Ɇȼɬ 

1 5217 820 20 1310 32 3087 417 0 0 0 

2 4962 675 19 1200 33 3087 397 0 0 0 

3 4521 454 17 980 36 3087 362 0 0 0 

4 4008 350 11 1320 41 2398 321 150 0 00 

5 3569 350 12 1210 40 2025 285 0 0 438 

6 3312 315 11 1150 41 2002 265 0 0 438 

7 3312 315 11 1150 41 1820 265 0 0 438 

8 3569 360 12 1210 40 2009 286 0 0 438 

9 4008 360 11 1320 41 2380 321 0 240 0 

10 4521 454 17 980 36 3087 362 0 0 0 

11 4962 675 19 1200 33 3087 397 0 0 0 

12 5217 820 20 1310 32 3087 417 0 0 0 

 
Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɩɪɢɜɟɞɟɧ ɧɚ ɩɥɚɤɚɬɟ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ 

Ɂɟɣɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ Ɂɟɹ». 
 

2.2.4 ȼɗɊ ɩɨ ɭɫɥɨɜɢɹɦ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 
ȼɗɊ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɦɟɬɨɞɨɦ, ɚɧɚɥɨɝɢɱɧɵɦ 

ɦɚɥɨɜɨɞɧɨɦɭ ɝɨɞɭ, ɪɚɡɧɢɰɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɡɚ ɛɵɬɨɜɵɟ ɩɪɢɬɨɤɢ 
ɩɪɢɧɢɦɚɸɬɫɹ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɪɚɫɯɨɞɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ. 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɨ ɭɫɥɨɜɢɹɦ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɜɟɞɟɧ ɜ 
ɬɚɛɥɢɰɟ Ȼ.7 ɩɪɢɥɨɠɟɧɢɹ Ȼ. 

Ɋɚɫɱɟɬ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ Ȼ.8 ɩɪɢɥɨɠɟɧɢɹ Ȼ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ ɪɟɠɢɦɚ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ 
ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɡɧɚɱɟɧɢɟ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ: Э˔˓.ˏː.ˎˈ˕. = ͷ,Ͳ͵ ɦɥɪɞ. ɤȼɬ ⋅ ɱ 

Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɩɥɚɤɚɬɟ 
«ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ Ɂɟɣɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ Ɂɟɹ». 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
3.1 ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ 
 
3.1.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
 
ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɤɪɢɜɨɣ ɫɜɹɡɢ 

ɇȻ, ɩɪɢ ɪɚɡɧɵɯ ɡɧɚɱɟɧɢɹɯ ɧɚɩɨɥɧɟɧɧɨɫɬɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: ɇɉɍ, ɍɆɈ ɢ 
ɪɚɫɱɟɬɧɚɹ ɨɬɦɟɬɤɚ ȼȻ: 

 
 ܼʑʐʜʞʢ = ͵ͳ͵ ˏ; 

 
 ܼʑʐʟ = ͵Ͳͻ,Ͳʹ ˏ; 

 
 ܼʑʐʢʛʝ = ͵ͲͶ,Ͳͺ ˏ; 

 
Ɉɝɪɚɧɢɱɟɧɢɹɦɢ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɹɜɥɹɸɬɫɹ: 
 

 ɋɚɧɢɬɚɪɧɵɣ ɩɨɩɭɫɤ: Qɫɚɧ = 150 ɦ3/ɫ; 
 

 Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɝɟɧɟɪɚɬɨɪɭ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɮɨɪɦɭɥɨɣ: 
 

,
ɪɚɫɱN

ɭɫɬ
Ɋ Qk

N
H                                                                                               (3.1) 

 
 Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɬɭɪɛɢɧɟ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɮɨɪɦɭɥɨɣ: 

 

2
max

Ɋ
2
ȽЭɋ

ȽЭɋ Q

HQ
H  ,                                                                                         (3.2) 

 
ɝɞɟ Qmax=3113 ɦ3/ɫ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɚɝɪɟɝɚɬɨɜ Ƚɗɋ. 

 
Ɋɚɫɱɟɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 3.1. 

 
Ɍɚɛɥɢɰɚ 3.1 – Ɋɚɫɱɟɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ 
ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ  

ɇɚɩɨɪɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ 
ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟ
ɧɢɹ ɩɨ 
ɫɚɧ. 
ɩɨɩɭɫɤɭ 

Qɧɛ Zɧɛ Hɧɩɭ ɇ ɭɦɨ Hzɜɛ1 H Q H Q H Q 
ɦ^3/c ɦ ɦ ɦ ɦ ɦ ɦ^3/c ɦ ɦ^3/c ɦ ɦ^3/c 
0 217 96,00 87,08 92,02 120,51 810,51 87,80 1112 97 150 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.1 

Ʉɪɢɜɵɟ 
ɫɜɹɡɢ 
ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ  

ɇɚɩɨɪɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱ
ɟɧɢɹ ɩɨ 
ɫɚɧ. 
ɩɨɩɭɫɤɭ 

Qɧɛ Zɧɛ Hɧɩɭ ɇ ɭɦɨ Hzɜɛ1 H Q H Q H Q 
50 217,23 95,84 86,85 91,79 119,01 820,72 86,80 1106,11 96 150 
100 217,46 95,68 86,62 91,56 117,51 831,20 85,80 1099,72 95 150 
150 217,69 95,52 86,39 91,33 116,01 841,95 84,80 1093,29 94 150 
200 217,91 95,36 86,17 91,11 114,51 852,98 83,80 1086,83 93 150 
250 218,13 95,21 85,95 90,89 113,01 864,30 82,80 1080,32 92 150 
300 218,34 95,05 85,74 90,68 111,51 875,93 81,80 1073,78 91 150 
350 218,55 94,89 85,53 90,47 110,01 887,87 80,80 1067,20 90 150 
400 218,75 94,74 85,32 90,26 108,51 900,14 79,80 1060,57 89 150 
450 218,95 94,58 85,12 90,06 107,01 912,76 78,80 1053,91 88 150 
500 219,15 94,43 84,92 89,86 105,51 925,74 77,80 1047,20 87 150 
550 219,34 94,27 84,73 89,67 104,01 939,09 76,80 1040,45 86 150 
600 219,53 94,12 84,54 89,48 102,51 952,83 75,80 1033,65 85 150 
650 219,72 93,97 84,36 89,30 101,01 966,98 74,80 1026,81 84 150 
700 219,90 93,82 84,18 89,12 99,51 981,55 73,80 1019,92 83 150 
750 220,07 93,68 84,00 88,94 98,01 996,58 72,80 1012,99 82 150 
800 220,24 93,53 83,83 88,77 96,51 1012,07 71,80 1006,01 81 150 
850 220,41 93,38 83,66 88,60 95,01 1028,04 70,80 998,98 80 150 
900 220,57 93,24 83,50 88,44 93,51 1044,53 69,80 991,90 79 150 
950 220,73 93,10 83,34 88,28 92,01 1061,56 68,80 984,77 78 150 
1000 220,89 92,96 83,19 88,13 90,51 1079,16 67,80 977,58 77 150 
1050 221,04 92,82 83,04 87,98 89,01 1097,34     
1100 221,19 92,69 82,89 87,83 87,80 1112,46     
1150 221,33 92,55 82,75 87,69       
1200 221,47 92,42 82,61 87,55       
1250 221,60 92,29 82,47 87,41       
1300 221,73 92,16 82,34 87,28       
1350 221,86 92,04 82,22 87,16       

 
Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.1. 
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Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 

 
ɂɡ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɫɨɫɬɚɜɥɹɟɬ 

87,80 ɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ – 95,44 ɦ, ɦɢɧɢɦɚɥɶɧɵɣ – 82,81 ɦ. Ɇɚɤɫɢɦɚɥɶɧɚɹ 
ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ Ƚɗɋ ɪɚɜɧɚ 1112 ɦ3/ɫ. 

 
3.1.2 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 
 
ɇɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɫɢɫɬɟɦɭ ɢ ɬɢɩ ɬɭɪɛɢɧɵ c ɧɨɦɢɧɚɥɶɧɵɦ ɞɢɚɦɟɬɪɨɦ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ܦଵ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ nɫɢɧɯ, ɩɪɢ ɤɨɬɨɪɵɯ ɜ 
ɨɛɥɚɫɬɢ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ ɜɨɞɵ ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ 
ɪɚɛɨɬɚɥɚ ɛɵ ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ, ɚ ɬɚɤɠɟ ɨɛɟɫɩɟɱɢɜɚɥɢɫɶ ɨɩɬɢɦɚɥɶɧɵɟ 
ɤɚɜɢɬɚɰɢɨɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɬɭɪɛɢɧɵ. 

Ƚɢɞɪɨɬɭɪɛɢɧɵ ɜɵɛɢɪɚɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɧɚ 
ɫɬɚɧɰɢɢ ɢ ɨɬɧɨɲɟɧɢɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɤ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɧɚɩɨɪɭ ɬɭɪɛɢɧɵ: 

 
Hmax  = 95,44 ɦ; 
 ுౣi౤ு˒˓ˈˇ = ଼ଶ,଼ଵଵଵହ = Ͳ,͹ʹ,                                                                                        (3.3) 

Ɉɬɧɨɲɟɧɢɟ 
ɩɪɟɞH

Hmin
 ɞɨɥɠɧɨ ɛɵɬɶ ɛɨɥɶɲɟ ɥɢɛɨ ɪɚɜɧɨ ɨɬɧɨɲɟɧɢɸ 

ɩɨɞɛɢɪɚɟɦɨɣ ɬɭɪɛɢɧɵ. 
ɉɨ ɷɬɢɦ ɤɪɢɬɟɪɢɹɦ ɛɵɥ ɩɨɞɨɛɪɚɧ ɬɢɩ ɬɭɪɛɢɧɵ:  
- ɉɅȾ115-ȼ45 ɨ 
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- ɉɅȾ140-ȼ45 ɨ 
- ɊɈ115-ȼ 
ɉɨɫɤɨɥɶɤɭ ɞɥɹ ɬɭɪɛɢɧɵ ɉɅȾ115-ȼ45 ɨ ɧɚ Ƚɍɏ ɨɬɫɭɬɫɬɜɭɸɬ ɥɢɧɢɢ 

ɤɚɜɢɬɚɰɢɢ, ɬɨ ɜ ɚɧɚɥɢɡɟ ɟё ɭɱɢɬɵɜɚɬɶ ɧɟ ɛɭɞɟɦ. 
ɋɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ 3.2 ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɟɣ ɞɚɧɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ: 
 

Ɍɚɛɥɢɰɚ 3.2 – Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɦɨɞɟɥɟɣ ɝɢɞɪɨɬɭɪɛɢɧ 
Ɍɢɩ ɊɈ115-ȼ ɉɅȾ140-ȼ45 ɨ 
Hɩɪɟɞ, ɦ 115 140 
Hmin/Hmax 0,6 0,5 
nI

'
opt, ɨɛ/ɦɢɧ 75 85 

QI
'
opt, ɥ/ɫ 900 800 

ɦ opt 0,927 0,921 
QI max, ɥ/ɫ 1080 1100 
 (QI

'
max) 0,15 0,35 

D1ɦɨɞ, ɦ 0,5156 0,460 
ɇɦɨɞ, ɦ 4 4 
tɦɨɞ,  0ɋ 2 7 

 
ɂɡ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɡɧɚɱɟɧɢɣ ɧɨɦɢɧɚɥɶɧɨɝɨ ɞɢɚɦɟɬɪɚ ɊɄ (ɉɪɢɥɨɠɟɧɢɟ 

ȼ, ɬɚɛɥɢɰɚ ȼ.2), ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɛɵɥɢ ɜɵɛɪɚɧɵ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ: 4500, 5000, 
5300, 5600, 6000 ɦɦ. 

ɄɉȾ ɧɚɬɭɪɧɵɯ ɬɭɪɛɢɧ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɩɨ ɮɨɪɦɭɥɟ (3.4): 
 

𝜂ʡ = ͳ − ሺͳ − 𝜂ʛሻ ∙ ൮ሺͳ − ሻߝ + ߝ ∙ √ቀ஽భ ʛ஽భ ቁଶ ∙ ுʛு˓ ∙ ቀఔʜఔʛቁଶభబ ),                  (3.4) 

 
ɝɞɟ  ηɦ – ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 

ε – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (ɞɥɹ ɊɈ: ε = 0,75); ܦଵ ʛ – ɞɢɚɦɟɬɪ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; ܦଵ – ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ; ܪʛ – ɧɚɩɨɪ ɧɚ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɟ; ܪ˓ – ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; ߥʜ – ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɧɚɬɭɪɧɨɣ 
ɝɢɞɪɨɬɭɪɛɢɧɵ; ߥʛ – ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɦɨɞɟɥɶɧɨɣ 
ɝɢɞɪɨɬɭɪɛɢɧɵ. 

Ʉɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɩɪɢ 
ɢɫɩɵɬɚɧɢɹɯ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ (ɉɪɢɥɨɠɟɧɢɟ ȼ, ɬɚɛɥɢɰɚ 
ȼ.3). 

Ɇɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ: 
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ܰ′˃ = ͻ,ͺͳ ∙ ܳ′ூ˓ ∙ ଵଶܦ ∙ ଵ˓,ହܪ ∙ 𝜂ʡ ∙ 𝜂ˆ˔˓,                                                          (3.5) 

 
ɝɞɟ 𝜂ˆ˔˓ – ɫɪɟɞɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɝɟɧɟɪɚɬɨɪɚ, ɛɵɥ ɩɪɢɧɹɬ 𝜂ˆ˔˓= 0,97. 
 

ɑɢɫɥɨ ɚɝɪɟɝɚɬɨɜ: 
 𝑧′˃ = ே˖˔˕ே′˃ ,                                                                                                        (3.6) 

 
ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɩɨɥɭɱɚɟɬɫɹ ɞɪɨɛɧɵɦ, ɩɨɷɬɨɦɭ 

ɩɪɨɢɡɜɨɞɢɥɨɫɶ ɨɤɪɭɝɥɟɧɢɟ ɱɢɫɥɚ ɞɨ ɰɟɥɨɝɨ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɢ ɩɨɫɥɟɞɭɸɳɟɟ 
ɭɬɨɱɧɟɧɢɟ ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɚ. ɉɪɢɱɟɦ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɤɪɚɬɧɵɦ 
2 ɢɥɢ 3 (ɞɥɹ ɫɢɦɦɟɬɪɢɱɧɨɫɬɢ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɫɨɟɞɢɧɟɧɢɹ). 

 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
 ݊ = ݊′ூ˓ ∙ √ு˓∙𝛥஽భ ,                                                                                               (3.7) 

 
ɝɞɟ ݊′ூ˓ – ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 

Δ – ɦɚɫɲɬɚɛɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ: 
 

opt.

opt.

Ɇ

ɇ




 ,                                                                                                    (3.8) 

 
ɝɞɟ ηɇ opt – ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 

ηɆ opt – ɄɉȾ ɦɨɞɟɥɢ. 
 
Ɉɪɢɟɧɬɢɪɭɹɫɶ ɩɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɫɢɧɯɪɨɧɧɚɹ 

ɱɚɫɬɨɬɚ ɩɪɢɧɢɦɚɥɚɫɶ ɩɨ ɢɡɜɟɫɬɧɨɦɭ ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ, ɩɪɢɱɟɦ ɫ ɨɤɪɭɝɥɟɧɢɟɦ ɜ 
ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ. 

Ⱦɚɥɟɟ, ɞɥɹ ɜɵɛɪɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɞɢɚɦɟɬɪɚ ɬɭɪɛɢɧɵ D1, ɧɚ Ƚɍɏ ɛɵɥɢ 
ɧɚɧɟɫɟɧɵ ɥɢɧɢɢ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɧɚɩɨɪɚɦ Hp, 
Hmax ɢ Hmin, ɜɵɱɢɫɥɟɧɧɵɟ ɩɨ ɮɨɪɦɭɥɟ (3.9): 

 ݊′ூ = ௡˔∙஽భ√ு∙Δ,                                                                                                    (3.9) 

 
ɝɞɟ  nɫ – ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ; 

ɇ – ɧɚɩɨɪ ɧɚ ɫɬɚɧɰɢɢ; 
 
ɉɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞɟɧɧɨɝɨ ɪɚɫɯɨɞɚ ɧɚ ɄɉȾ: 
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ܳ′ூ ∙ 𝜂ʡ = ே˃ଽ,଼ଵ∙஽భమ∙ுభ˓,ఱ∙𝜂ˆ˔˓,                                                                              (3.10) 

 
Ɍɚɤ ɤɚɤ ɩɪɚɜɚɹ ɱɚɫɬɶ ɞɚɧɧɨɝɨ ɭɪɚɜɧɟɧɢɹ ɧɟɢɡɦɟɧɧɚ ɩɪɢ ɜɫɟɯ ɢɡɜɟɫɬɧɵɯ 

ɩɚɪɚɦɟɬɪɚɯ, ɥɟɜɚɹ ɱɚɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɭɬɟɦ ɩɨɞɛɨɪɚ ɬɚɤɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ ݊′ூ˓, 
ɱɬɨɛɵ ɜɵɩɨɥɧɹɥɨɫɶ ɪɚɜɟɧɫɬɜɨ. 

ɉɪɢ ɩɟɪɟɪɚɫɱɟɬɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɧɚ ɤɨɨɪɞɢɧɚɬɵ Ƚɍɏ: ɜɟɪɯɧɹɹ ɢ ɧɢɠɧɹɹ 
ɝɪɚɧɢɰɵ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɥɢɧɢɹɦ ݊′ூ௠𝑖௡ ɢ ݊′ூ௠௔௫, ɪɚɫɫɱɢɬɚɧɧɵɦ 
ɩɨ ɮɨɪɦɭɥɟ (3.7). 

Ɋɚɫɫɱɢɬɚɧɧɵɟ ɩɨ ɮɨɪɦɭɥɚɦ (3.4 – 3.10) ɞɚɧɧɵɟ ɛɵɥɢ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 
3.3. 
 
Ɍɚɛɥɢɰɚ 3.3 – Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɬɭɪɛɢɧ 

 

 
ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɚɧɚɥɢɡ ɨɛɥɚɫɬɟɣ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧ: 

ɪɚɫɱɟɬɧɚɹ ɬɨɱɤɚ ɧɟ ɞɨɥɠɧɚ ɜɵɯɨɞɢɬɶ ɡɚ ɩɪɟɞɟɥɵ Ƚɍɏ ɢ ɞɨɥɠɧɚ ɥɟɠɚɬɶ ɤɚɤ 
ɦɨɠɧɨ ɛɥɢɠɟ ɤ ɬɨɱɤɟ ɨɩɬɢɦɭɦɚ, ɬɨɱɤɚ ɨɩɬɢɦɭɦɚ ɧɟ ɞɨɥɠɧɚ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɡɚ 
ɩɪɟɞɟɥɚɦɢ ɪɚɛɨɱɟɣ ɡɨɧɵ. 

ɉɪɢ ɚɧɚɥɢɡɟ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ 3.2 ɢ ɡɨɧɵ ɪɚɛɨɬɵ ɬɭɪɛɢɧ ɧɚ Ƚɍɏ 
(ɉɪɢɥɨɠɟɧɢɟ ȼ, ɪɢɫɭɧɨɤ ȼ.1), ɩɨɞɨɲɥɢ ɫɥɟɞɭɸɳɚɹ ɬɭɪɛɢɧɚ ɊɈ115-ȼ-530.  

 
  

 ɊɈ115-ȼ  ɉɅȾ140-ȼ45 ɨ 
D1, ɦ 4,5 5,3 6 5 5,6 6 
ɄɉȾ ɬɭɪɛɢɧɵ 0,901 0,903 0,905 0,920 0,921 0,922 
N' ɚɝɪ, ɤȼɬ 152206 211135 270589 186594 234064 268695 
z', ɲɬ 5,52 3,98 3,10 4,50 3,59 3,13 
z, ɲɬ 6 4 4 6 4 4 
Nɚɝɪ, ɤȼɬ 140000 210000 210000 140000 210000 210000 
Δ1 1,013 1,016 1,018 1,013 1,039 1,016 
n'ɫ1, ɨɛ/ɦɢɧ 157,19 133,63 118,15 160,36 143,28 133,78 
nɫ1, ɨɛ/ɦɢɧ 166,7 136,4 125 166,7 150 136,4 
nIHmin, ɨɛ/ɦɢɧ 81,91 78,83 81,70 90,99 91,63 89,24 
nIHɪ, ɨɛ/ɦɢɧ 79,54 76,55 79,35 88,36 88,99 86,67 
nIHmax, ɨɛ/ɦɢɧ 76,29 73,43 76,11 84,75 85,35 83,12 
Q'1*η ɪɚɫɱ 0,883 0,955 0,745 0,715 0,855 0,745 
Q'1*η max 0,779 0,843 0,657 0,631 0,755 0,657 
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3.2 Ƚɢɞɪɨɬɭɪɛɢɧɵ ɢ ɢɯ ɩɪɨɬɨɱɧɚɹ ɱɚɫɬɶ 
 
3.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 
 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ 3 ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɫ ɬɨɱɤɢ 

ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɫɥɭɱɚɟɜ: 
- Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ܪ௠𝑖௡; 
- Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ܪ௣; 
- Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ܪ௠௔௫. 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.11): 
 ʜௌ = ͳͲ,͵͵ − ௓ː˄ሺொː˄ሻଽ଴଴ − 𝜎ʜ݇𝜎 − ͳ,ͷ                                                           (3.11) 

 
ɝɞɟ ܤ = ͳͲ,͵͵ ɦ ɜɨɞ.ɫɬ. – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ; ܼߘʜʐሺܳʜʐሻ – ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ ɞɚɧɧɨɦ ɪɚɫɯɨɞɟ; 𝜎 – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ; 
 

Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ Нmin  
 
ɇɚ Ƚɍɏ (ɉɪɢɥɨɠɟɧɢɟ ȼ, ɪɢɫɭɧɨɤ ȼ.1) ɞɚɧɧɚɹ ɬɨɱɤɚ ɨɛɨɡɧɚɱɟɧɚ ɰɢɮɪɨɣ 1. 

Ɋɚɫɯɨɞ ɜ ɷɬɨɣ ɬɨɱɤɟ: 
 

HDQQ ɪ
2
1

'
1  ,                                                                                       (3.12) 

 ܳ = 1,06 ⋅ ͷ,͵ଶ ⋅ √1,016 ⋅ ͺʹ,ͺͳ = 273,07 ɦ3/ɫ 
 
Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɤɚɜɢɬɚɰɢɢ ɜ ɷɬɨɣ ɬɨɱɤɟ σ = 0,149, ɭɪɨɜɟɧɶ ɇȻ 

Zɧɛ(Q) = 219,83 ɦ. 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ (3.11): 
 ʜௌ = 10,33 − ʹͳͻ,ͺ͵ 

900 − ͳ,ͳ ⋅ Ͳ,ͳͶͻ ⋅ 82,81 − 1,5 = -4,18 ɦ 

 
Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ Нр  
 
ɇɚ Ƚɍɏ (ɉɪɢɥɨɠɟɧɢɟ ȼ, ɪɢɫɭɧɨɤ Ⱥ.1) ɞɚɧɧɚɹ ɬɨɱɤɚ ɨɛɨɡɧɚɱɟɧɚ ɰɢɮɪɨɣ 2. 

Ɋɚɫɯɨɞ ɜ ɬɨɱɤɟ ɜɵɱɢɫɥɟɧ ɩɨ ɮɨɪɦɭɥɟ (3.12): 
 ܳ = 1,672 ⋅ 7,52 ⋅ √1,016 ⋅ 87,8 = ʹͺ͵,ͺ ɦ3/ɫ 
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Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɤɚɜɢɬɚɰɢɢ ɜ ɷɬɨɣ ɬɨɱɤɟ σ = 0,148, ɭɪɨɜɟɧɶ ɇȻ 
Zɧɛ(Q) = 219,87 ɦ. 

ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ (3.11): 
 ʜௌ = 10,33 − 219,87

900 − ͳ,ͳ ⋅ 0,148 ⋅ 87,8 − 1,5 = −4,89 ɦ 

 
Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ Нmax  
 
ɇɚ Ƚɍɏ (ɉɪɢɥɨɠɟɧɢɟ ȼ, ɪɢɫɭɧɨɤ ȼ.1) ɬɨɱɤɚ ɨɛɨɡɧɚɱɟɧɚ ɰɢɮɪɨɣ 3. Ɋɚɫɯɨɞ 

ɜ ɬɨɱɤɟ ɜɵɱɢɫɥɟɧ ɩɨ ɮɨɪɦɭɥɟ (3.12): 
 ܳ = 0,92 ⋅ 5,32 ⋅ √1,016 ⋅ 95,44 = ʹͷͶ,ͶͶ ɦ3/ɫ 
 
Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɤɚɜɢɬɚɰɢɢ ɜ ɷɬɨɣ ɬɨɱɤɟ σ = 0,11, ɭɪɨɜɟɧɶ          

ɇȻ Zɧɛ(Q) = 219,75 ɦ. 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ (3.11): 
 ʜௌ = 10,33 − 219,75

900 − ͳ,ͳ ⋅ 0,11 ⋅ 94,55 − 1,5 = −ʹ,ͳͷ ɦ 

 
Ɉɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɊɄ 
 
Ɉɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɊɄ ɬɭɪɛɢɧɵ ɞɥɹ ɟɟ ɪɚɛɨɬɵ ɫ ɨɩɬɢɦɚɥɶɧɵɦɢ 

ɤɚɜɢɬɚɰɢɨɧɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɨɩɪɟɞɟɥɹɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.13): 
 ∇ʟʙ= ܼʜʐሺܳʜʐሻ + ௦ܪ + ௕బଶ ,                                                                                  (3.13) 

 
ɉɪɢ HS = -4,89 ɦ: 
 ∇ʟʙ= 219,87– 4,89 +0,84 = 214,98 ɦ 
 
ɉɪɢ HS = –2,15 ɦ: 
 ∇ʟʙ= 219,75 – 2,15+0,84  = 217,60 ɦ 
 
ɉɪɢ HS = –4,18 ɦ: 
 ∇ʟʙ= 219,83 – 4,18+0,84  = 215,65 ɦ 
 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɛɨɬɵ ȽɌ ɫ ɨɩɬɢɦɚɥɶɧɵɦɢ ɤɚɜɢɬɚɰɢɨɧɧɵɦɢ 

ɩɨɤɚɡɚɬɟɥɹɦɢ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɢɪɚɬɶ ɧɚɢɦɟɧɶɲɭɸ ɨɬɦɟɬɤɭ ɊɄ ɢɡ ɩɨɥɭɱɟɧɧɵɯ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ∇ʟʙ = 214,98 ɦ. 
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3.2.2 Ɋɚɫɱёɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɫ 
ɤɪɭɝɥɵɦ ɫɟɱɟɧɢɟɦ ɢ ɩɨɥɧɵɦ ɭɝɥɨɦ ɨɯɜɚɬɚ 

 
Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɫɩɢɪɚɥɶɧɵɟ ɤɚɦɟɪɵ (φ = 345 ÷ 360°) ɢɦɟɸɬ ɤɪɭɝɥɵɟ 

ɩɨɩɟɪɟɱɧɵɟ ɫɟɱɟɧɢɹ ɫ ɩɟɪɟɯɨɞɨɦ ɧɚ ɷɥɥɢɩɬɢɱɟɫɤɢɟ ɜ ɪɚɣɨɧɟ ɡɭɛɚ, ɨɧɢ ɫɥɭɠɚɬ 
ɞɥɹ ɩɨɞɜɨɞɚ ɜɨɞɵ ɤ ɬɭɪɛɢɧɟ ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɨɬɨɤɚ ɧɚ ɜɯɨɞɟ ɜ ɧɚɩɪɚɜɥɹɸɳɢɣ 
ɚɩɩɚɪɚɬ. ɉɪɢ ɫɪɟɞɧɢɯ ɢ ɜɵɫɨɤɢɯ ɧɚɩɨɪɚɯ ɩɪɢɦɟɧɹɸɬɫɹ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɤɚɦɟɪɵ ɫ 
ɤɪɭɝɥɵɦɢ ɫɟɱɟɧɢɹɦɢ. ɉɪɢ ɟɟ ɪɚɫɱɟɬɟ ɡɚɞɚɟɦɫɹ ɬɪɟɦɹ ɝɥɚɜɧɵɦɢ ɭɫɥɨɜɢɹɦɢ, 
ɤɨɬɨɪɵɦ ɞɨɥɠɟɧ ɩɨɞɱɢɧɹɬɶɫɹ ɩɨɬɨɤ, ɱɟɪɟɡ ɧɟɟ ɩɪɨɯɨɞɹɳɢɣ: 

-ɨɛɟɫɩɟɱɢɜɚɟɦ ɪɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɩɨ ɨɤɪɭɠɧɨɫɬɢ 
ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ. 

-ɨɛɟɫɩɟɱɢɜɚɟɦ ɨɞɢɧɚɤɨɜɭɸ ɡɚɤɪɭɬɤɭ ɩɨɬɨɤɚ (ɩɨɫɬɨɹɧɫɬɜɨ ɦɨɦɟɧɬɚ 
ɫɤɨɪɨɫɬɢ) ɩɟɪɟɞ ɧɚɩɪɚɜɥɹɸɳɢɦ ɚɩɩɚɪɚɬɨɦ. 

-ɩɨɞɛɢɪɚɟɦ ɪɚɡɦɟɪɵ ɪɚɞɢɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɬɚɤ, ɱɬɨɛɵ 
ɫɪɟɞɧɢɟ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɜ ɧɢɯ ɧɟ ɩɪɟɜɨɫɯɨɞɢɥɢ ɩɪɟɞɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ 

Ɋɚɫɱɟɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɜɟɞɟɦ ɩɨ ɢɡɜɟɫɬɧɨɣ ɦɟɬɨɞɢɤɟ [-]  ɫ 
ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɥɨɜɢɹ v୳ = const. 

ȼɫɟ ɪɚɫɱɟɬɵ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɵ  3.4 ɢ (ɉɪɢɥɨɠɟɧɢɟ ȼ, ɪɢɫɭɧɨɤ ȼ.3 ɢ ɪɢɫɭɧɨɤ 
ȼ.4). 

 
Ɍɚɛɥɢɰɚ 3.4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɋɄ 
Hɪɚɫɱ, ɦ 87,8 
Hmax, ɦ 95,44 

Hmin, ɦ 82,81 
ɮ 351 
D1, ɦ 5,3 
Na, ɤȼɬ 210000 
Db, ɦ 7,3 
Da, ɦ 8,45 
D4, ɦ 8,85 
Qɪ ,ɤɭɛ.ɦ*ɫ 250,05 
Qɜɯ, ɤɭɛ.ɦ*ɫ 245,34 
Fɜɯ ɦ^2 28,86 
p ɜɯ 3,03 
v ɦ/ɫ 8,5 

 
ɉɨ ɞɚɧɧɵɦ ɉɪɢɥɨɠɟɧɢɟ ȼ, ɪɢɫɭɧɨɤ ȼ.3, ɪɢɫɭɧɨɤ ȼ.4 ɫɬɪɨɢɦ ɝɪɚɮɢɤ 

ɡɚɜɢɫɢɦɨɫɬɢ Ri=Ɏ(ɮ) (Ɋɢɫɭɧɨɤ 3.2). 
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Ɋɢɫɭɧɨɤ 3.2 – Ɂɚɜɢɫɢɦɨɫɬɶ ri ɨɬ ɭɝɥɚ φ 

 
3.2.3 Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 

 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ: ܦ∗˅ ൒ ቆͷ,ͳ ∙ ቇ଴,ଷଷ[˒𝜏ˇˑ]˓ˍܯ , ˆˇˈ [𝜏ˇˑ˒] = ͵Ͳ − ͵ͷ ʛʞ˃,                              ሺ͵.ͳͶሻ 

˓ˍܯ  = Ͳ,ͲͲͻ͹Ͷ ∙ ܰ݊˔ˋː˘ = ͳͶ,ͻͻ ʛʞ˃                                                                 ሺ͵.ͳͷሻ 

˅∗ܦ  ൒ ቆͷ,ͳ ∙ ቇ଴,ଷଷ[˒𝜏ˇˑ]˓ˍܯ = (ͷ,ͳ ∙ ͳͶ,ͻͻ͵Ͳ )଴,ଷଷ = ͳ͵͸ʹ ˏˏ                         ሺ͵.ͳ͸ሻ 

 
ɂɡ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɡɧɚɱɟɧɢɣ ɩɪɢɧɢɦɚɟɦ ܦ˅ = ͳͶͲͲ ˏˏ 

 
3.2.4 Ɋɚɫɱёɬ ɩɨɞɲɢɩɧɢɤɚ 
 
Ɋɚɞɢɚɥɶɧɚɹ ɫɢɥɚ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ: 
 ܴ˓˃ˇ = Ͳ,ͺ ∙ ( ܰ݊˔ˋː˘ ∙ (ଵܦ = Ͳ,ͺ ∙ ʹͳͲͲͲͲͳ͵͸,Ͷ ∙ ͷ,͵ = ʹ͵ʹ,Ͷ ˍʜ                     ሺ͵.ͳ͹ሻ 

 
Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ ݀˒, ɫ ɭɱёɬɨɦ ɨɛɥɢɰɨɜɤɢ, ɨɛɵɱɧɨ 

ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ 15-20 ɦɦ ɛɨɥɶɲɟ ܦ˅: dɩ =1420 ɦɦ. 
Ⱦɥɹ ɤɨɥɶɰɟɜɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɚɜɧɨ: 
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ˇ˖݌ = ܴ˓˃ˇ݀˒ ∙ ℎ˒ ൑ ,[ˇ˖݌] ˍʞ˃                                                                                   ሺ͵.ͳͺሻ 

 
ɝɞɟ ℎ˒ ɩɪɢɧɢɦɚɟɬɫɹ 500 ɦɦ., ɩɪɢ ܦ˅ = ሺͳʹͲͲ − ͳ͸ͲͲሻ ˏˏ.  
[ˇ˖݌]  = ʹͻ ∙ ܷ, ˍʞ˃                                                                                                ሺ͵.ͳͻሻ 

 ܷ = ߨ ∙ ݊˔ˋː˘ ∙ ݀˒͵Ͳ , ˏ̝                                                                                             ሺ͵.ʹͲሻ 

 
Ɋɚɫɱɟɬ:  
ˇ˖݌  = ʹ͵ʹ,Ͷͳ,Ͷʹ ∙ Ͳ,ͷ = ͵ʹ͹,͵ ˍʞ˃                                                                         ܷ = ߨ ∙ ͳ͵͸,Ͷ ∙ ͳ,Ͷʹ͵Ͳ = ʹͲ,ʹ͹ ˏ̝                                                                  

[ˇ˖݌]  = ʹͻ ∙ ʹͲ,ʹ͹ = ͷͺ͹,ͻͳ ˍʞ˃                                                         
 

ɍɫɥɨɜɢɟ ݌˖ˇ ൑  .ɫɨɛɥɸɞɚɟɬɫɹ [ˇ˖݌]
Ɋɚɫɫɱɢɬɚɟɦ ɫɟɝɦɟɧɬɧɵɣ ɩɨɞɲɢɩɧɢɤ:  ℎ˒ = ͷͲͲ ˏˏ ܼ˔ˈˆˏ = ͳͲ 
Ɉɩɪɟɞɟɥɹɟɦ ɭɫɢɥɢɟ ɧɚ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɣ ɫɟɝɦɟɧɬ: 
 ܴଵ = ܴ˓˃ˇͳ + ʹ ∙ ߙݏ݋ܿ + ʹ cosሺʹߙሻ , ˍʜ                                                                  ሺ͵.ʹͳሻ 

ߙ  = ͵͸Ͳܼ˔ˈˆˏ                                                                                                                  ሺ͵.ʹʹሻ 

 
ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɟɝɦɟɧɬ: 
ˇ˖݌  = ܴ˓˃ˇ݈˔ˈˆˏ ∙ ℎ˒ ൑ ,[ˇ˖݌] ˍʞ˃                                                                                ሺ͵.ʹ͵ሻ 

 ݈˔ˈˆˏ = ሺͲ,ͺͷ − Ͳ,ͻͲሻߨ ∙ ݀˒ܼ˔ˈˆˏ , ˏ                                                                       ሺ͵.ʹͶሻ 

[ˇ˖݌]  = ͷͲ ∙ ܷ, ˍʞ˃                                                                                                ሺ͵.ʹͷሻ 
 

Ɋɚɫɱɟɬ: 
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ܽ = ͵͸ͲைͳͲ = ͵͸ை                                                                                              ܴଵ = ʹ͵ʹ,Ͷͳ + ʹ ∙ ͸ை͵ݏ݋ܿ + ʹ cosሺ͹ʹைሻ = ͹ͳ,ͺͳ ˍʜ                                        
 ݈˔ˈˆˏ = Ͳ,ͺͷ ∙ ߨ ∙ ͳ,ͶʹͳͲ = Ͳ,͵ͺ ˏ                                                                      
ˇ˖݌  = ʹ͵ʹ,ͶͲ,͵ͺ ∙ Ͳ,ͷ = ͳʹʹ͸,͵Ͷ ˍʞ˃                                                                    
[ˇ˖݌]  = ͷͲ ∙ ʹͲ,ʹ͹ = ͳͲͳ͵,͸͵ ˍʞ˃                                                               
 
ɍɫɥɨɜɢɟ ݌˖ˇ ൑  .ɧɟ ɫɨɛɥɸɞɚɟɬɫɹ [ˇ˖݌]
ȼɵɲɟɫɤɚɡɚɧɧɨɟ ɭɫɥɨɜɢɟ ɫɨɛɥɸɞɚɟɬɫɹ ɫɨɛɥɸɞɚɟɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɤɨɥɶɰɟɜɨɝɨ 

ɩɨɞɲɢɩɧɢɤɚ, ɩɨɷɬɨɦɭ ɜɵɛɢɪɚɟɦ ɟɝɨ.  
 
3.3 ȼɵɛɨɪ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
3.3.1 ȼɵɛɨɪ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 
ɉɨ ɧɨɦɨɝɪɚɦɦɟ (ɉɪɢɥɨɠɟɧɢɟ ȼ, ɪɢɫɭɧɨɤ ȼ.2) ɛɵɥɚ ɜɵɛɪɚɧɚ Ɇɇɍ10/1–40–

12,5–2, ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɨɪɨɣ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.5. 
 

Ɍɚɛɥɢɰɚ 3.5 – Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ Ɇɇɍ10/1–40–12,5–2 
Pɢɡɛ, ɧɨɦ, Ɇɉɚ Ɍɢɩ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ VȽȺ, ɧɨɦ, ɦ3 ɑɢɫɥɨ ɫɨɫɭɞɨɜ 
4,0 ȽȺ10/1–40 10,0 1 

 
3.3.2 ȼɵɛɨɪ ɗȽɊ 
 
Ⱦɥɹ ɊɈ-ɬɭɪɛɢɧɵ ɩɪɨɢɡɜɨɞɢɥɫɹ ɜɵɛɨɪ ɪɟɝɭɥɹɬɨɪɚ ɫɟɪɢɢ ɗȽɊ. ȼ ɪɟɡɭɥɶɬɚɬɟ 

ɛɵɥ ɜɵɛɪɚɧ ɗȽɊ-1Ɍ-150-4. 
 
3.3.3 ȼɵɛɨɪ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 
ȼɵɛɨɪ ɝɟɧɟɪɚɬɨɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ 

ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ ɩɨ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ 
ɜɪɚɳɟɧɢɹ. 

Ɍɪɟɛɭɟɦɚɹ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 ܵɬɪ, ɧɨɦ = ே˃௖௢௦𝜙 = ଶଵ଴଴,଼ହ = ʹͶ͹ ɆȼȺ,                                                              (3.34) 

 
ɝɞɟ cosφ = 0,8 – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ. 
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Ɍɪɟɛɭɟɦɚɹ ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ: 
nɫ = 136,4 ɨɛ/ɦɢɧ 
ɉɨ ɤɚɬɚɥɨɝɭ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ,ɵɥ ɜɵɛɪɚɧ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ 1130/220-

44ɍɏɅ4  
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɱɚɫɬɢ Ƚɗɋ 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 
 

Ɍɚɛɥɢɰɚ 4.1 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

Ɋɚɫɩɨɥɨɠɟɧɢɟ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

Ⱥɦɭɪɫɤɚɹ ɨɛɥ., ɪ. Ɂɟɹ, 5 ɤɦ ɨɬ ɝɨɪɨɞɚ Ɂɟɹ 

Ʉɨɥɢɱɟɫɬɜɨ ȽȺ 4 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, 

Ɇȼɬ 
840 

Ɍɟɯɧɢɱɟɫɤɨɟ ɞɚɧɧɵɟ 
ɝɟɧɟɪɚɬɨɪɚ 

ɋȼ 1130/220-44ɍɏɅ4 

Sɧɨɦ, ɆȼȺ 253 
Pɧɨɦ, Ɇȼɬ 215 

cosϕ 0,85 
Uɧɨɦ, ɤȼ 15,75 
Iɧɨɦ, ɤȺ 2,04 

nɧɨɦ, ɨɛ/ɦɢɧ 136,4 
ɄɉȾ, % 98,3 

ɉɨɞɫɬɚɧɰɢɹ 
ɋɢɫɬɟɦɧɚɹ ɩɨɞɫɬɚɧɰɢɹ "ɋɜɟɬɥɚɹ" 220ɤȼ, 

10ɤɦ 
ɉɨɞɫɬɚɧɰɢɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ 

ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
ɉɨɞɫɬɚɧɰɢɹ 35ɤȼ, ɩ.Ɂɟɣɫɤɚɹ 8ɤɦ 

ɈȾɍ ȼɨɫɬɨɤɚ 
 

4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ 
 
ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɹɜɥɹɟɬɫɹ ɨɬɜɟɬɫɬɜɟɧɧɵɦ ɷɬɚɩɨɦ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɫɯɨɞɹ ɢɡ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɫɪɚɜɧɟɧɢɹ 
ɜɚɪɢɚɧɬɨɜ. 

ɇɚɩɪɹɠɟɧɢɟ, ɩɪɢ ɤɨɬɨɪɨɦ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɟɪɟɞɚɱɚ ɦɨɳɧɨɫɬɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.1): 

 ܷ = √ܲ(ͳͲͲ + ͳͷ√ܮ൯ = √ͺͶͲ ⋅ (ͳͲͲ + ͳͷ√ͳͲ൯ = ͵ʹ͹ ɤȼ,                    (4.1) 

 
ɝɞɟ     P = 840 Ɇȼɬ – ɦɨɳɧɨɫɬɶ, ɩɟɪɟɞɚɜɚɟɦɚɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɭ; 

L = 10 ɤɦ – ɪɚɫɫɬɨɹɧɢɟ ɞɨ ɩɨɞɫɬɚɧɰɢɢ. 
 
Ɋɚɫɫɱɢɬɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤɥɚɫɫɭ ɧɚɩɪɹɠɟɧɢɹ 330ɤȼ, ɨɞɧɚɤɨ ɜ 

ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɨɬɫɭɬɫɬɜɭɸɬ ɥɢɧɢɢ ɢ ɩɨɞɫɬɚɧɰɢɢ 
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ɧɚɩɪɹɠɟɧɢɟɦ 330ɤȼ. Ɍɚɤ ɤɚɤ ɞɚɥɶɧɨɫɬɶ ɥɢɧɢɢ ɫɨɫɬɚɜɥɹɟɬ 10 ɤɦ ɢ ɩɟɪɟɞɚɜɚɟɦɚɹ 
ɦɨɳɧɨɫɬɶ ɧɟ ɜɵɫɨɤɚ, ɩɪɢɧɢɦɚɟɦ ɤɥɚɫɫ ɧɚɩɪɹɠɟɧɢɹ 220ɤȼ. 

 
4.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɢ ɬɢɩɚ Ɍɋɇ 

 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɢɬɚɸɬɫɹ ɨɬ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 

ɧɚɩɪɹɠɟɧɢɹ, ɤɨɬɨɪɨɟ ɪɚɜɧɨ 15,75 ɤȼ. Ɍɚɤ ɤɚɤ ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɛɨɥɟɟ 
2000 Ʉȼɬ, ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɨ ɫɨɡɞɚɧɢɢ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɫɬɭɩɟɧɢ 10ɤȼ ɜ 
ɫɢɫɬɟɦɟ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 

Ⱥɤɬɢɜɧɭɸ ɦɨɳɧɨɫɬɶ ɩɨɬɪɟɛɥɟɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɨɩɪɟɞɟɥɢɦ ɩɨ 
ɮɨɪɦɭɥɟ (4.2): 

 ʟʠʜ = Ͳ,Ͳͳ ⋅ ʟ˖˔˕ = Ͳ,Ͳͳ ⋅ ͺͶͲ = ͺ,Ͷ Ɇȼɬ,                                                   (4.2) 
 
ɉɨɥɧɭɸ ɦɨɳɧɨɫɬɶ ɩɨɬɪɟɛɥɟɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 

(4.3): 
 ܵʠʜ = ௉ʠʜ஼௢௦𝜙ʠʜ = ଼,ସ଴,଼ହ = ͻ,ͻ ɆȼȺ,                                                                    (4.3) 

 
ɝɞɟ Cosφɋɇ = CosφȽ = 0,85. 
 

ɉɨɥɭɱɟɧɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɞɨɥɠɧɚ ɩɟɪɟɞɚɜɚɬɶɫɹ ɱɟɪɟɡ ɜɫɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɩɪɢɱɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɭɡɤɢ Ɍɋɇ ɞɨɥɠɟɧ 
ɛɵɬɶ ɦɚɤɫɢɦɚɥɶɧɵɣ. 

Ȼɵɥ ɩɨɞɨɛɪɚɧ ɫɭɯɨɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁ 2500/15,75, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɤɨɬɨɪɨɝɨ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 

 
Ɍɚɛɥɢɰɚ 4.2 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ 2500/15,75 
Sɧ, ɤȼȺ 2500 
Uȼɇ, ɤȼ 15,75 
Uɇɇ, ɤȼ 10,5 
ΔɊɯ, ɤȼɬ 3,8 
ΔɊɤ, ɤȼɬ 21 
uɤ, % 8 

 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɬɪɟɛɧɨɫɬɟɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɨɬɪɟɛɭɟɬɫɹ 4 ɬɚɤɢɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
ɉɪɨɜɟɪɤɚ ɜɵɛɪɚɧɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɡɚɝɪɭɡɤɢ: 
 ݇ˊ˃ˆ˓,ʡʠʜ = ௌʠʜ௡ʡʠʜ⋅ௌʡʠʜ = ଽ,ଽସ⋅ଶ,ହ = Ͳ,ͻͻ,                                                              (4.4) 

 
ɝɞɟ nɌɋɇ = 4 – ɤɨɥɢɱɟɫɬɜɨ Ɍɋɇ. 
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4.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 
 
Ʉɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɹɳɢɯ Ʌɗɉ ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ (4.5): 
 ݊ʚЭʞ = ௌʠʧ௉˒ ˓ˑ˒. ஼௢௦𝜙𝐶⁄ + ͳ = ଽ଻ଶଵଷହ ଴,85⁄ + ͳ = ͸,ʹ,                                                       (4.5) 

 
ɝɞɟ SɋШ – ɦɨɳɧɨɫɬɶ ɫɛɨɪɧɵɯ ɲɢɧ, ɨɩɪɟɞɟɥɟɧɧɚɹ ɩɨ ɮɨɪɦɭɥɟ (4.6); 

Ɋɩɪɨɩ. – ɩɪɨɩɭɫɤɧɚɹ ɦɨɳɧɨɫɬɶ, ɨɩɪɟɞɟɥɟɧɧɚɹ ɩɨ ɮɨɪɦɭɥɟ (4.7); 
Cosφɋ = 0,85 – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ. 

 
Ɇɨɳɧɨɫɬɶ ɫɛɨɪɧɵɯ ɲɢɧ: 
 ܵʠʧ = ݊˄ˎ(ܵ˄ˎ − ܵ˄ˎ,ʠʜ൯ = ͺ ⋅ ሺʹͷ͵ − ͻ,ͻሻ = ͻ͹ʹ Ɇȼɬ,                               (4.6) 
 

ɝɞɟ nɛɥ = 4 – ɤɨɥɢɱɟɫɬɜɨ ɛɥɨɤɨɜ; 
Sɛɥ = 253 ɆȼȺ – ɦɨɳɧɨɫɬɶ ɛɥɨɤɚ; 
Sɛɥ, ɋɇ = 9,9 ɆȼȺ – ɦɨɳɧɨɫɬɶ ɋɇ, ɩɪɢɯɨɞɹɳɚɹɫɹ ɧɚ 1 ɛɥɨɤ. 
 
ɉɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ȼɅ 220 ɤȼ ɪɚɜɧɵɦ nˎ = ͹ 
 I˓˃˄ = ୗ∑୬ˎ∙√ଷ∙୙ːˑˏ =  ଽ଻ଶ଻∙√ଷ∙ଶଶ଴ = Ͳ,͵͸Ͷ ˍʏ.                     (4.7) 

 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 220 ɤȼ: 
 I˓˃˔˚ = Ƚʡ ∙ Ƚi ∙ I˓˃˄ = ͳ,Ͳͷ ∙ ͳ,Ͳ ∙ ͵͸Ͷ = ͵ͺʹ,ʹ ʏ                           (4.8) 
 

ɝɞɟ Ƚi = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ 
ɦɚɤɫɢɦɭɦɟɧɚɝɪɭɡɤɢ;  Ƚʡ = ͳ,Ͳ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱёɬɧɨɝɨ ɬɨɤɚ ɞɥɹ ɥɢɧɢɢ ɧɚɩɪɹɠɟɧɢɟɦ U=220ɤȼ ɜɵɛɢɪɚɟɦ 
ɩɪɨɜɨɞ ɦɚɪɤɢ Ⱥɋ –240/32.  

Ⱦɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ Iˇˑ˒ = ͸Ͳͷ ʏ. 
ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ: 
 I˒.˃˅ = ୗ∑ሺ୬ˎ−ଵሻ∙√ଷ∙୙ːˑˏ = ଽ଻ଶ ଺∙√ଷ∙ଶଶ଴ = Ͳ,Ͷʹͷ ˍʏ                           (4.9) 

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

ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3. 
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Ɍɚɛɥɢɰɚ 4.3 - ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ-240/32 
ɑɢɫɥɨ ɩɪɨɜɨɞɨɜ ɜ ɮɚɡɟ R0 Ɉɦ/ɤɦ Х0 Ɉɦ/ɤɦ 
1 0,121 0,435 

 
4.1.3 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 

  
ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ Ɂɟɣɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ 

ɜ ɪɚɡɥɢɱɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɚɯ ɢ ɨɬɜɟɱɚɬɶ ɨɫɧɨɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ 
ɩɪɟɞɴɹɜɥɹɟɦɵɯ ɤ ɝɥɚɜɧɵɦ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɫɯɟɦɚɦ: 

- ɇɚɞɟɠɧɨɫɬɶ ɢ ɛɟɡɨɬɤɚɡɧɨɫɬɶ ɜ ɪɚɛɨɬɟ; 
- ɉɪɨɫɬɨɬɚ ɢ ɧɚɝɥɹɞɧɨɫɬɶ; 
- Ȼɟɡɨɩɚɫɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ; 
- Ɇɚɧɟɜɪɟɧɧɨɫɬɶ ɫɯɟɦɵ; 
- ɗɤɨɧɨɦɢɱɧɨɫɬɶ; 
- ȼɨɡɦɨɠɧɨɫɬɶ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɲɢɪɟɧɢɹ. 
Ɉɞɧɢɦ ɢɡ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɷɬɚɩɨɜ ɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɹɜɥɹɟɬɫɹ ɜɵɛɨɪ ɜɢɞɚ 

ɛɥɨɤɨɜ ɧɚ Ƚɗɋ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɬɚɧɞɚɪɬɨɦ ɨɪɝɚɧɢɡɚɰɢɢ «Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 

ɇɨɪɦɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ» ɋɌɈ ɊɭɫȽɢɞɪɨ 01.01.78-2012 ɜ 
ɝɥɚɜɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦɚɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɬɢɩɵ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɛɥɨɤɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɧɚ ɪɢɫɭɧɤɟ 4.1: 

 

 
Ɋɢɫɭɧɨɤ 4.1 – Ɍɢɩɵ ɝɟɧɟɪɚɬɨɪɧɵɯ ɛɥɨɤɨɜ 

 
ɚ – ɩɪɨɫɬɨɣ (ɨɞɢɧɨɱɧɵɣ) ɛɥɨɤ; ɛ – ɭɤɪɭɩɧɟɧɧɵɣ ɛɥɨɤ ɫ ɩɨɜɵɲɚɸɳɢɦ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɧɚ ɤɚɠɞɵɣ ɝɟɧɟɪɚɬɨɪ; ɜ – ɭɤɪɭɩɧɟɧɧɵɣ ɛɥɨɤ ɫ ɨɞɧɢɦ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɧɚ ɧɟɫɤɨɥɶɤɨ ɝɟɧɟɪɚɬɨɪɨɜ. 

Ɍɢɩ ɛɥɨɤɚ ɜɵɛɢɪɚɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ Ɂɟɣɫɤɨɣ Ƚɗɋ ɪɚɫɫɦɨɬɪɢɦ ɞɜɟ ɫɯɟɦɵ, ɫ ɟɞɢɧɢɱɧɵɦɢ ɢ 
ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ ɢ ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɚɫɱёɬɨɜ ɫɞɟɥɚɟɦ ɨɤɨɧɱɚɬɟɥɶɧɵɣ ɜɵɛɨɪ 
ɬɢɩɚ ɛɥɨɤɨɜ.  

ɋɬɪɭɤɬɭɪɧɵɟ ɫɯɟɦɵ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 
4.2-4.3 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 



38 

 

 

ɊɍȼН 220 кȼ

ɋиɫɬема

Ɍ1

1ɌɋН

Ƚ1

ЛЭɉ 12 км

Ɍ2 Ɍ4

2ɌɋН

Ɍ3

Ƚ2 Ƚ3 Ƚ4

 
 

Ɋɢɫɭɧɨɤ 4.2 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ 
 

ɊɍȼН 220 кȼ

ɋиɫɬема

ЛЭɉ 12 км

Ɍ2

2ɌɋН

Ƚ3 Ƚ4

Ɍ1

1ɌɋН

Ƚ1 Ƚ2

 
 

Ɋɢɫɭɧɨɤ 4.3 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ 
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4.2 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 

4.2.1 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 

Ⱦɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ, ɫɨɫɬɚɜɥɹɟɬ 
1-2% ɨɬ Sʒ ːˑˏ: 

 
S

.̝

.ː=∙ʒ ːˑ
cˏ

o

sφʒ=∙
0

,

8

5=∙ʏ
 
 
 
 

 
ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 
 Sʡ˔.ː. ൒ S˔.ː. 
 
ɋɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ ɩɪɟɞɟɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ 

ɧɭɠɞ ɫ ɧɢɡɲɢɦ ɧɚɩɪɹɠɟɧɢɟɦ 0,4 ɤȼ – 2500 ɤȼ·Ⱥ. 
ɇɚ ɤɚɠɞɵɣ ɝɟɧɟɪɚɬɨɪ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɨɛɫɬɜɟɧɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. ɉɨ ɤɚɬɚɥɨɠɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɦ ɌɋɁ-2500/15-ɍ1, 
ɫɬɨɢɦɨɫɬɶɸ 750ɬɵɫ.ɪɭɛ. Ɍɚɤɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɩɨɬɪɟɛɭɟɬɫɹ 4 ɲɬɭɤɢ. Ɉɛɳɚɹ 
ɫɬɨɢɦɨɫɬɶ ɫɨɫɬɚɜɢɬ – 3 ɦɥɧ.ɪɭɛ. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.4. 

 
Ɍɚɛɥɢɰɚ4.4-Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ-2500/15,75/0,4 Sːˑˏ, ɆȼȺ 

Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ Uʑʜ Uʜʜ 
2,5 15,75 0,4 8 21,0 3,8 

 
4.2.2 ȼɵɛɨɪ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ ɩɪɨɫɬɵɦ ɛɥɨɤɨɦ 

 
ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɱɢɫɥɚ, ɬɢɩɚ ɢ 

ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ.  
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɛɥɨɤɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɜ 

ɫɟɬɶ ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, ɩɨɞɤɥɸɱɟɧɧɨɣ 
ɧɚ ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ ɬ.ɟ. ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 

 S˓˃˔˚ = ܵʒ ːˑˏ − S˔.ː. = ʹͷ͵ − ͻ,ͻ = ʹͶ͵,ͳ ʛʑ ∙ ʏ ;           (4.11) 
 
ɝɞɟ Sc.ː. – ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ. 
 

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ " Ɍɨɥɶɹɬɬɢɧɫɤɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ " ɜɵɛɢɪɚɸɬɫɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ-250000/220, ɍɏɅ1. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.5.  
 
 
 
Ɍɚɛɥɢɰɚ 4.5-Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-250000/220 
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Sːˑˏ, Ɇȼɬ 
Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ Uʑʜ Uʜʜ 

250 242 15,75 11 600 150 
 
ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 

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

 τ = ቀͲ,ͳʹͶ + ʡౣaxଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ቀͲ,ͳʹͶ + ସ଴଴଴ଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ʹͶͲͷ ˚/ˆˑˇ;   (4.12) 

 
ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 
 t˓˃˄ = ͺ͹͸Ͳ − μ ∙ T˒ ˎ − ω ∙ T˅ ;                                                (4.13) 
 

ɝ
ɞ
ɟ
 μ
 – ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ (ɬɟɤɭɳɢɯ, ɫɪɟɞɧɢɯ, ɤɚɩɢɬɚɥɶɧɵɯ), 1/ɝɨɞ;  

T˒ ˎ =30– ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɱ; ω =0,025– ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ, 1/ɝɨɞ;  T˅ = ͸Ͳ– ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɱ; 

 t˓˃˄ = ͺ͹͸Ͳ − ͳ,Ͳ ∙ ͵Ͳ − Ͳ,Ͳʹͷ ∙ ͸Ͳ = ͺ͹ʹͻ˚ 
 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆

W˘̆=
nʡ∙P̆̆
∙t˓˃
=˄∙∙=∙̊
 

 
ɝɞɟ nʡ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 

 
ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wː = ∆ʟˍ୬˕ ∙ ቀ ୗ˓˃˔˚ୗ˕ ːˑˏቁଶ ∙ τ = ଴,଺ସ ∙ ቀଶସଷ,ଵଶହ଴ ቁଶ ∙ ʹͶͲͷ = ͵Ͷͳ,ͳ ʛʑ˕ ∙ ˚;              (4.15) 

 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: ʗ˒ˑ˕ = Ⱦ ∙ ሺ∆W˘˘ + ∆Wːሻ,                                                   (4.16) 
 ʗ˒ˑ˕ = ʹ,Ͷ͸ ∙ ሺͷʹ͵͹,Ͷ + ͵Ͷͳ,ͳሻ = ͳ͵͹ʹ͵ ˕ы˔. ˓˖˄/ˆˑˇ 
 
Ⱦɥɹ ɱɟɬɵɪɟɯ ɛɥɨɤɨɜ: 
 ʗ˒ˑ˕ଵଶଶ଴ =  Ͷ ∙ ͳ͵͹ʹ͵ = Ͷͳͺͻʹ ˕ы˔. ˓˖˄/ˆˑˇ 



41 

 

4.2.3 ȼɵɛɨɪ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦ 
ɛɥɨɤɨɦ 

 S˓˃˔˚ = ሺܵʒ ːˑˏ − S˔.ː.ሻ · ʹ = ሺʹͷ͵ − ͻ,ͻሻ · ʹ = Ͷͺ͸,ʹ ʛʑ ∙ ʏ ;              (4.17) 
 

ɝɞɟ P̝ .ː. – ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ. 
 
ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" ɜɵɛɢɪɚɸɬɫɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ Ɍɐ-630000/220. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.6. 
 

Ɍɚɛɥɢɰɚ 4.6 -Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ 630000/220-ɍ1 Sːˑˏ, Ɇȼɬ 
Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ Uʑʜ Uʜʜ 

630 242 15,75 11 1300 380 

 
ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤʡ୫a୶ ɢ 
ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ . 

 τ = ቀͲ,ͳʹͶ + ʡౣaxଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ቀͲ,ͳʹͶ + ସ଴଴଴ଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ʹͶͲͷ ˚/ˆˑˇ;     (4.18) 

 
ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 
 t˓˃˄ = ͺ͹͸Ͳ − μ ∙ T˒ ˎ − ω ∙ T˅ ;                              (4.19) 
 

ɝ
ɞ
ɟ
 μ
 – ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ (ɬɟɤɭɳɢɯ, ɫɪɟɞɧɢɯ, ɤɚɩɢɬɚɥɶɧɵɯ), 1/ɝɨɞ;  

T˒ ˎ = 30 – ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɱ; ω =0,025 – ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ, 1/ɝɨɞ;  T˅ = ͸Ͳ– ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɱ; 

 t˓˃˄ = ͺ͹͸Ͳ − ͳ,Ͳ ∙ ͵Ͳ − Ͳ,Ͳʹͷ ∙ ͸Ͳ = ͺ͹ʹͻ ˚. 
 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆

W˘̆=
nʡ∙P̆̆
∙

 
ɝɞɟ nʡ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 

 
ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
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∆Wː = ∆ʟˍ୬˕ ∙ ቀ ୗ˓˃˔˚ୗ˕ ːˑˏቁଶ ∙ τ = ଵ,ଷଶ ∙ ቀସ଼଺,ଶ଺ଷ଴ ቁଶ ∙ ʹͶͲͷ = ͻ͵ͳ,ͳ ʛʑ˕ ∙ ˚;               (4.21) 

ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 

 ʗ˒ˑ˕ = Ⱦ ∙ ሺ∆W˘˘ + ∆Wːሻ;                      (4.22) 
 ʗ˒ˑ˕ = ʹ,Ͷ͸ ∙ ሺ͸͸͵Ͷ + ͻ͵ͳ,ͳሻ = ͳͺ͸ͳͲ ˕ы˔. ˓˖˄/ˆˑˇ 
 
Ⱦɥɹ ɞɜɭɯ ɛɥɨɤɨɜ: 
 ʗ˒ˑ˕ଵଶଶ଴ =  ʹ ∙ ͳͺ͸ͳͲ  = ͵͹ʹʹͲ,͵ ˕ы˔. ˓˖˄/ˆˑˇ 
 
4.2.4 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-

ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ 
 

ȼ ɬɚɛɥɢɰɟ 4.7 ɩɪɢɜɟɞɟɧɚ ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ. 

 
Ɍɚɛɥɢɰɚ 4.7– ɋɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
Ɉɛɨɪɭɞɨɜɚɧɢɟ ɋɬɨɢɦɨɫɬɶ, ɪɭɛɥɟɣ 
ɌɋɁ-2500/15 1 606 600 
ɌȾɐ-125000/220-ɍ1 111 523 000 
Ɍɐ-630000/220-ɍ1 192 360 000 

 
Ɋɚɫɱёɬ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɩɪɨɢɡɜɟɞɟɦ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ (4.23): 
 ʙ = ʙʡ + ʙʡʠʜ + ʙʝʟʢ,                                                                                    ሺͶ.ʹ͵ሻ 

 
ɝɞɟ     ɄɌ – ɫɬɨɢɦɨɫɬɶ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; 
 ɄɌɋɇ – ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 

ɄɊɍ – ɫɬɨɢɦɨɫɬɶ ɹɱɟɟɤ ɈɊɍ 220 ɤȼ. 
 
Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɩɪɨɫɬɵɦɢ ɛɥɨɤɚɦɢ: 
 ʙଵ = Ͷ ∙ ͳͳͳͷʹ͵ + Ͷ ∙ ͳ͸Ͳ͸,͸ + ͳ͵ ∙ ʹͻ͵ͳʹ = ͺ͵͵ ͷ͹Ͷ,Ͷ  ˕ы˔. ˓˖˄., 
 
Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ: 
 ʙଶ = ʹ ∙ ͳͻʹ͵͸Ͳ + Ͷ ∙ ͳ͸Ͳ͸,͸ + ͳͳ ∙ ʹͻ͵ͳʹ = ͺͳͺ ͷ͹ͺ,Ͷ  ˕ы˔. ˓˖˄., 

 
ɇɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɣ ɜɚɪɢɚɧɬ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɬɪɟɛɭɟɬ ɧɚɢɦɟɧɶɲɟɝɨ 

ɡɧɚɱɟɧɢɹ ɩɨɥɧɵɯ ɩɪɢɜɟɞёɧɧɵɯ ɡɚɬɪɚɬ, ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.24): ʖ = ʔ ∙ Ki + ʗi,                                                                                                       ሺͶ.ʹͶሻ 
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ɝɞɟ ȿ=15% – ɤɨɷɮɮɢɰɢɟɧɬ ɧɨɪɦɚɬɢɜɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɜ 
ɷɧɟɪɝɟɬɢɤɭ ɩɨ ɩɪɢɤɚɡɭ Ɇɢɧɫɬɪɨɹ ɊɎ ɨɬ 14.09.92 № 209 [5]. 
 
 Ⱦɥɹ ɜɚɪɢɚɧɬɚ ɫ ɩɪɨɫɬɵɦɢ ɛɥɨɤɚɦɢ: 
 ʖଵ = Ͳ,ͳͷ ∙ ͺ͵͵ ͷ͹Ͷ ͶͲͲ + Ͷͳ ͺͻʹ ͲͲͲ = ͳ͸͸ ͻʹͺ ͳ͸Ͳ ˓˖˄. 

 
Ⱦɥɹ ɜɚɪɢɚɧɬɚ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ: 

 ʖଶ = Ͳ,ͳͷ ∙ ͺͳͺ ͷ͹ͺ,Ͷ + ͵͹ ʹʹͲ ͵ͲͲ = ͳ͸ʹ ͲͲ͹ Ͳ͸Ͳ ˓˖˄. 
 

Ɋɚɫɫɱɢɬɚɟɦ ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɩɪɨɫɬɵɦ ɢ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ ɩɨ ɮɨɪɦɭɥɟ 
(4.25): 

 ʖ = ʖଵ − ʖଶʖଵ ∙ ͳͲͲ%;                                                                                             ሺͶ.ʹͷሻ 

 ʖ = ͳ͸͸ ͻʹͺ ͳ͸Ͳ − ͳ͸ͳ ͲͲ͹ Ͳ͸Ͳͳ͸͸ ͻʹͺ ͳ͸Ͳ ∙ ͳͲͲ% = ͵,ͻ %. 
 
Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɚɫɱёɬɚ, ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɜɚɪɢɚɧɬɚɦɢ ɫɨɫɬɚɜɥɹɟɬ ɦɟɧɟɟ 5% 

ɩɨɷɬɨɦɭ ɩɪɢɦɟɧɟɧɢɟ ɩɪɨɫɬɨɝɨ ɛɥɨɤɚ ɨɩɪɚɜɞɚɧɧɨ ɩɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɦɭ 
ɨɛɨɫɧɨɜɚɧɢɸ.  
 

4.3 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ 
ɝɥɚɜɧɨɣ ɫɯɟɦɟ 
 

4.3.1 Ɋɚɫɱɟɬ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 

Ɉɩɪɟɞɟɥɢɦ ɢɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ 
ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 

ɋɢɧɯɪɨɧɧɵɟ ɝɟɧɟɪɚɬɨɪɵ: 
 𝑥ʒ = 𝑥ௗ′′ ∙  ܷːˑˏଶ

 ܵːˑˏ                                                                                                        ሺͶ.ʹ͸ሻ 
 𝑥ʒ = Ͳ,ʹͳ ∙ ͳͷ,͹ͷଶʹͷ͵ = Ͳ,ʹͳ ʝˏ. 

Ɂɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɣ ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ: 
ʒܧ  = "∗ܧ ∙ ܷ˄ = ͳ,ͳ͵ ∙ ͳͷ,͹ͷ = ͳ͹,͹ͻ ˍʑ.                                                        ሺͶ.ʹ͹ሻ 
  
ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
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𝑥ʡ = ܷʙ% ∙ ܷːˑˏଶͳͲͲ ∙ ܵːˑˏ = ʹ͵,ʹͺ ʝˏ. 
 

ɋɢɫɬɟɦɚ: 
 𝑥˔ = ଶଷ଴మଵହ଴ = ͵ͷʹ,͹ ʝˏ.                                                                                  (4.28) 

 
Ʌɢɧɢɢ ɫɜɹɡɢ 220 ɤȼ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ: 

 𝑥ˎ = 𝑥଴,˖ˇ ∙ ݈݊                                                                                                             ሺͶ.ʹͻሻ 

 𝑥ˎ = 𝑥଴,˖ˇ ∙ ݈݊     = Ͳ,Ͷ͵ͷ ∙ ͳͲ͹  = Ͳ,͸ʹ ʝˏ.   
 

ɗȾɋ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: 
 ʔʠ = ʔ∗ʠ ∙ ܷ˄ଵ = ͳ,Ͳ ∙ ʹ͵Ͳ = ʹ͵Ͳ ˍʑ. 

 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɬɪɚɧɫɮɨɪɦɚɰɢɢ: 
 ݇ʡ = ܷʜʜܷʑʜ = ͳͷ,͹ͷʹͶʹ = Ͳ,Ͳ͸ͷ.                                                                               ሺͶ.͵Ͳሻ 
 
Ɉɩɪɟɞɟɥɢɦ ɚɤɬɢɜɧɵɟɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ 

ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 
ݎ̂  = 𝑥 ,,ʒܶ˃ ,ʒ ∙ 𝜔 = Ͳ,ʹͳͲ,ͲͶͷ ∙ ͵ͳͶ = Ͳ,Ͳͳͷ ʝˏ.                                                          ሺͶ.͵ͳሻ 

ݎ̝  = 𝑥ʠܶ˃ ,ʠ ∙ 𝜔 = ͵ͷʹ,͹Ͳ,Ͷͷ ∙ ͵ͳͶ = ʹ,Ͷͻ ʝˏ.                                                               ሺͶ.͵ʹሻ 
ݎˎ  = ˇ˖,଴ݎ ∙ ݈݊    = Ͳ,ͳʹͳ ∙ ͳͲ͹     = Ͳ,ͳ͹ ʝˏ.                                                        ሺͶ.͵͵ሻ 

ݎ̞  = Δ ௞ܲ ∙ ܷଶ˄ܵːˑˏଶ = Ͳ,͸ ∙ ʹ͵ͲଶʹͷͲଶ = Ͳ,ͷͳ ʝˏ.                                                            ሺͶ.͵Ͷሻ 

 
4.3.2 ȼɧɟɫɟɧɢɟ ɞɚɧɧɵɯ ɜ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ RastrWin 

 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜɧɟɫɟɦ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɜ 

ɩɪɨɝɪɚɦɧɵɣ ɤɨɦɩɥɟɤɫ RastrWin (ɪɢɫɭɧɨɤ 4.4-4.6) 
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Ɋɢɫɭɧɨɤ 4.4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ 

 

 
Ɋɢɫɭɧɨɤ 4.5 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ 

 

 
 

Ɋɢɫɭɧɨɤ 4.6 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 
 

4.3.3 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ 
RastrWin 
 

ȼɧɨɫɢɦ ɪɚɧɟɟ ɪɚɫɫɱɢɬɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ ɜ ɩɪɨɝɪɚɦɦɧɵɣ 
ɤɨɦɩɥɟɤɫ RastrKZ. ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 
4.7-4.9: 

 

 
Ɋɢɫɭɧɨɤ 4.7 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ 3-ɯ ɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ 

ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ 
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Ɋɢɫɭɧɨɤ 4.8– Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ 3-ɯ ɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ 

ɲɢɧɟ ȼɇ 
 

 
Ɋɢɫɭɧɨɤ 4.9 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ 1 ɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɲɢɧɟ 

ȼɇ 
 

4.3.4 Ɋɚɫɱɟɬ ɭɞɚɪɧɵɯ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 
 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɩɨɫɬɨɹɧɧɨɣ ɜɪɟɦɟɧɢ ɢ ɭɞɚɪɧɨɝɨ ɬɨɤɚ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɮɭɧɤɰɢɹ «ɒɭɧɬ» ɜ ɝɪɚɮɟ ɋɨɫɬɚɜ/ɇɟɫɢɦ. ɗɬɚ ɮɭɧɤɰɢɹ ɩɨɡɜɨɥɹɟɬ 
ɪɚɫɫɱɢɬɚɬɶ ɷɤɜɢɜɚɥɟɧɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɨ ɄɁ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɭɱɚɫɬɤɟ 
ɫɯɟɦɵ. ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 4.10 

 

 
Ɋɢɫɭɧɨɤ 4.10 – ɗɤɜɢɜɚɥɟɧɬɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɭɡɥɚ 5 

 
1) Ⱦɥɹ ɭɡɥɚ 5 (ɲɢɧɚ 220 ɤȼ), ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɣ 

ɩɪɢɜɟɞɟɧɵ ɧɢɠɟ: 
ɉɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɡɚɬɭɯɚɧɢɹ ɞɥɹ 3-ɝɨ ɢ 1-ɯ ɮɚɡɧɨɝɨ ɄɁ ɧɚɯɨɞɹɬɫɹ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 
 ʡ˃ሺଷሻ = 𝑥∑𝜔 ∙ ∑ݎ = ͳ͸,͵ͺ͵ͳͶ ⋅ ͳ,ͳ = Ͳ,ͲͶͻ ˔ ;                                                             ሺͶ.͵ͷሻ 
 ʡ˃ሺଵሻ = 𝑥∑𝜔 ∙ ∑ݎ = ሺͳ͸,͵ͺ + ͳ͸,͵ͺ + Ͳ,ͲͲʹ͸ሻ͵ͳͶ ⋅ ሺͳ,ͳ + ͳ,ͳ + Ͳ,ͲͲʹሻ = Ͳ,ͲͶͻ ˔ ;                            ሺͶ.͵͸ሻ 
 
ɍɞɚɪɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ: 
 ʙ˖ሺଷሻ = ͳ + ˈ−଴,଴ଵ/ʡ˃ = ͳ + ˈ−଴,଴ଵ/଴,଴ସଽ = ͳ,ͺʹ ;                                         ሺͶ.͵͹ሻ 

 ʙ˖ሺଵሻ = ͳ + ˈ−଴,଴ଵ/ʡ˃ = ͳ + ˈ−଴,଴ଵ/଴,଴ସଽ = ͳ,ͺʹ ;                                         ሺͶ.͵ͺሻ 
 
ɍɞɚɪɧɵɟ ɬɨɤɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ (5.14) ɢ (5.15) ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 

 𝑖˖ሺଷሻ = √ʹ ⋅ ܫ˒ ଴ሺଷሻ ⋅ ʙ˖ = √ʹ ⋅ ͻ,ͳ͹ ⋅ ͳ,ͺʹ = ʹ͵,͸Ͳ ˍʏ ;                                  ሺͶ.͵ͻሻ 
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𝑖˖ሺଵሻ = √ʹ ⋅ ܫ˒ ଴ሺଵሻ ⋅ ʙ˖ = √ʹ ⋅ ͳ͵,͹͸ ⋅ ͳ,ͺʹ = ͵ͷ,Ͷʹ ˍʏ ;                               ሺͶ.ͶͲሻ 
 

1) Ⱦɥɹ ɭɡɥɚ 7 (ɝɟɧɟɪɚɬɨɪ 15,75 ɤȼ), ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ 
ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 4.11. 
 

 
Ɋɢɫɭɧɨɤ 4.11 – ɗɤɜɢɜɚɥɟɧɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɥɹ ɭɡɥɚ 7 (ɝɟɧɟɪɚɬɨɪ 15,75 ɤȼ) 

 
Ⱦɚɥɟɟ ɩɪɨɜɨɞɹɬɫɹ ɚɧɚɥɨɝɢɱɧɵɟ ɪɚɫɱɟɬɵ ɤɚɤ ɞɥɹ ɭɡɥɚ 5: 

 ʡ˃ሺଷሻ = 𝑥∑𝜔 ∙ ∑ݎ = Ͳ,ͳͲͶ͵ͳͶ ⋅ Ͳ,Ͳͳ = Ͳ,ͳͻͶ ˔ ;                                                           ሺͶ.Ͷͳሻ 
 ʙ˖ሺଷሻ = ͳ + ˈ−଴,଴ଵ/ʡ˃ = ͳ + ˈ−଴,଴ଵ/଴,ଵଽସ = ͳ,ͻͷ ;                                         ሺͶ.Ͷʹሻ 
 𝑖˖ሺଷሻ = √ʹ ⋅ ܫ˒ ଴ሺଷሻ ⋅ ʙ˖ = √ʹ ⋅ ͻͺ,ͳ͹ ⋅ ͳ,ͻͷ = ʹ͹Ͳ,͹͵ ˍʏ ;                             ሺͶ.Ͷ͵ሻ 

 
Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɫɜɟɞёɦ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɜ ɬɚɛɥɢɰɭ 4.8: 
 

Ɍɚɛɥɢɰɚ 4.8 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɄɁ ɞɥɹ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɫɯɟɦɵ 
Ɍɨɱɤɚ ɄɁ Ta Ky iy.ɤȺ Iɩ0

(3) ,ɤȺ Iɩ0
(1) ,ɤȺ 

Ʉ5 (220 ɤȼ) 0,049 1,82 ʹ͵,͸Ͳ (͵ͷ,Ͷʹ) 9,17 13,76 
Ʉ6 (15,75 ɤȼ) 0,194 1,95 270,73 98,17 - 

 
Ɍɨɤɢ ɄɁ ɢ ɭɞɚɪɧɵɟ ɬɨɤɢ ɹɜɥɹɸɬɫɹ ɧɟɨɛɯɨɞɢɦɵɦ ɭɫɥɨɜɢɟɦ ɞɥɹ 

ɞɚɥɶɧɟɣɲɟɝɨ ɜɵɛɨɪɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɯɟɦɵ. 
 
4.3.5 Ɋɚɫɱёɬ ɬɨɤɨɜ ɩɨ ɭɫɥɨɜɢɹɦ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɨɜ 

 
Ɂɧɚɱɟɧɢɹ ɪɚɛɨɱɢɯ ɬɨɤɨɜ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɜɵɛɨɪɚ 

ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ ɩɨ ɪɚɛɨɱɟɦɭ ɪɟɠɢɦɭ. Ɋɚɛɨɱɢɣ ɪɟɠɢɦ ɞɟɥɢɬɫɹ ɧɚ 
ɧɨɪɦɚɥɶɧɵɣ ɢ ɭɬɹɠɟɥɟɧɧɵɣ. 

ɇɨɪɦɚɥɶɧɵɣ ɪɟɠɢɦ – ɪɟɠɢɦ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɣ ɩɥɚɧɨɦ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɪɢ 
ɞɚɧɧɨɦ ɪɟɠɢɦɟ ɜɫɟ ɷɥɟɦɟɧɬɵ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɮɭɧɤɰɢɨɧɢɪɭɸɬ ɛɟɡ ɩɟɪɟɝɪɭɡɨɤ 
ɢ ɜɵɧɭɠɞɟɧɧɵɯ ɨɬɤɥɸɱɟɧɢɣ. 

ɍɬɹɠɟɥɟɧɧɵɣ ɪɟɠɢɦ – ɪɟɠɢɦ ɩɪɢ ɜɵɧɭɠɞɟɧɧɨɦ ɨɬɤɥɸɱɟɧɢɢ ɱɚɫɬɢ 
ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɜ ɫɜɹɡɢ ɫ ɩɪɨɜɟɞɟɧɢɟɦ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɪɚɛɨɬ ɢɥɢ ɜɫɥɟɞɫɬɜɢɟ 
ɢɯ ɩɨɜɪɟɠɞɟɧɢɹ. ɉɪɢ ɷɬɨɦ ɪɚɛɨɱɢɟ ɬɨɤɢ ɞɪɭɝɢɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɦɨɝɭɬ ɡɚɦɟɬɧɨ 
ɭɜɟɥɢɱɢɬɫɹ ɢ ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɵɲɚɬɶ ɪɚɛɨɱɢɟ ɬɨɤɢ ɧɨɪɦɚɥɶɧɨɝɨ ɪɚɛɨɱɟɝɨ 
ɪɟɠɢɦɚ. 

ɇɚɢɛɨɥɶɲɢɣ ɪɚɛɨɱɢɣ ɬɨɤ ɜ ɩɪɢɫɨɟɞɢɧɟɧɢɹɯ ɝɟɧɟɪɚɬɨɪɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ 
ɪɚɛɨɬɟ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɫɧɢɠɟɧɧɨɦ ɧɚ 5% ɧɚɩɪɹɠɟɧɢɢ:  
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ʒ ˓˃˄.௠௔௫ܫ  = ͳ,Ͳͷ ∙ ܵʒ ːˑˏ√͵ ∙ ܷʒ ːˑˏ = ͳ,Ͳͷ ∙ ʹͷ͵√͵ ∙ ͳͷ,͹ͷ = ͻ,͹Ͷ ˍʏ;                  ሺͶ.ͶͶሻ 

 
ɇɚɢɛɨɥɶɲɢɣ ɪɚɛɨɱɢɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-250000/220-ɍ1: 
ʡ ˓˃˄.௠௔௫ܫ  = ͳ,Ͳͷ ∙ ܵʡ ːˑˏ√͵ ∙ ܷʡ ːˑˏ ∙ ݇˕ = ͳ,Ͳͷ ∙ ʹͷͲ√͵ ∙ ͳͷ,͹ͷ ∙ ͳͷ,͵͹ == Ͳ,͸͵ˍʏ                                                                                                                  ሺͶ.Ͷͷሻ 

  
Ʌɢɧɢɢ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 220 ɤȼ ɧɨɪɦɚɥɶɧɵɣ ɪɟɠɢɦ: 
ʑʚ ˓˃˄.௠௔௫ܫ  = ݊ˆ ∙ ܵʒ ːˑˏ√͵ ∙ ݊˅ˎ ∙ ܷːˑˏ = Ͷ ∙ ʹͷ͵√͵ ∙ ͹ ∙ ʹ͵Ͳ = Ͳ,͵͸ ˍʏ;                             ሺͶ.Ͷ͸ሻ 

 
Ʌɢɧɢɢ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 220 ɤȼ ɭɬɹɠɟɥɟɧɧɵɣ ɪɟɠɢɦ: 
ʑʚ ˖˕.௠௔௫ܫ  = ݊ˆ ∙ ܵʒ ːˑˏ√͵ ∙ ሺ݊˅ˎ − ͳሻ ∙ ܷːˑˏ = Ͷ ∙ ʹͷ͵√͵ ∙ ሺ͹ − ͳሻ ∙ ʹ͵Ͳ = Ͳ,Ͷʹ ˍʏ;        ሺͶ.Ͷ͹ሻ 
 
Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɩɪɢɫɨɟɞɢɧɟɧɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɧɚ 

ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 15,75  ɤȼ: 
ʡʠʜ ˓˃˄.௠௔௫ܫ  = ͳ,Ͳͷ ∙ ܵʡʠʜ ːˑˏ√͵ ∙ ܷʡʠʜ ːˑˏ = ͳ,Ͳͷ ∙ ʹ,ͷ√͵ ∙ ͳͷ,͹ͷ = Ͳ,ͳͲ ˍʏ;         ሺͶ.Ͷͺሻ 

 
4.4 ȼɵɛɨɪ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ 
 
4.4.1 ȼɵɛɨɪ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 

 
ȼ ɤɚɱɟɫɬɜɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 15,75 ɤȼ 

ɩɪɢɧɢɦɚɟɬɫɹ ɝɟɧɟɪɚɬɨɪɧɵɣ ɤɨɦɩɥɟɤɫ FKG1F ɩɪɨɢɡɜɨɞɫɬɜɚ ɮɢɪɦɵ «Alstom 
Grid»[5]. 

  
Ɍɚɛɥɢɰɚ 4.9 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɞɥɹ ɜɵɛɨɪɚ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 
FKG1F ܷːˑˏ = ͳͷ,͹ͷ ˍʑ ܷːˑˏ = ˇˑ ʹͶ ˍʑ ܫʒ,˓˃˄.ˏ˃˘ = ͻ,͹Ͷ ˍʏ ːܫ ˑˏ = ͳ͵,ͷ ˍʏ ˒ܫ ଴ሺଷሻ = ͻͺ,ͳ͹ ˍʏ ˑܫ ˕ˍ = ͳʹͲ ˍʏ 𝑖˖ሺଷሻ = ʹ͹Ͳ,͹͵ ˍʏ 𝑖˒˓.˔ˍ˅ = ͵͵Ͳ ˍʏ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4.9 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 
FKG1F ܤˍ.˓˃˔˚ = ܫ˒ ଴ሺଷሻଶሺݐˑ˕ˍ + =ʟʖʏሻݐ ͻͺ,ͳ͹ଶ ∙ ሺͲ,Ͳͺ + Ͳ,Ͳͳሻ= ͺ͸͹,͵͸ ˍʏଶ ∙ ˔ 

ˏːˑ.ˍܤ = ˕ݐଶܫ̞ = ͳʹͲଶ ∙ ͵ =Ͷ͵ʹͲͲ ˍʏଶ ∙ ˔  

 
Ⱦɚɧɧɵɣ ɝɟɧɟɪɚɬɨɪɧɵɣ ɤɨɦɩɥɟɤɫ ɩɨɞɯɨɞɢɬ. 
 
4.4.2 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɈɊɍ 220 ɤȼ 

 

ȼɵɤɥɸɱɚɬɟɥɢ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɜɵɛɢɪɚɸɬɫɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɢ ɬɨɤɭ 
ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɢ ɩɪɨɜɟɪɹɸɬɫɹ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɢ ɞɢɧɚɦɢɱɟɫɤɭɸ 
ɫɬɨɣɤɨɫɬɶ.  

ȼɵɛɪɚɧ ɷɥɟɝɚɡɨɜɵɣ ɛɚɤɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-220. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ 
«ɗɧɟɪɝɨɦɚɲ-ɍɪɚɥɷɥɟɤɬɪɨɬɹɠɦɚɲ». ɉɪɨɜɟɪɤɚ ɜɵɤɥɸɱɚɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɬɚɛɥɢɰɟ 4.1. 

 
Ɍɚɛɥɢɰɚ 4.10 – 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 = ͵͸Ͳ Ⱥ ːܫ ˑˏ = ͵ͳͷͲ ʏ ˑܫ ˕ˍˎ.ːˑˏ ൒ ܫ˒ .଴ ˒ܫ .଴ =  ͻ,ͳ͹ ˍʏ  ˑܫ ˕ˍˎ.ːˑˏ = ͷͲ ˍʏ 𝑖˒˓.˔ˍ˅ ൒ 𝑖௬ 𝑖௬ = ʹ͵,͸ ˍʏ 𝑖˒˓.˔ˍ˅ = ͳʹͷ ˍʏ ܤˍ.˓˃˔˚ ൑ ˚˔˃˓.ˍܤ ˏːˑ.ˍܤ  =  ͹,ͷ͹ ˍʏଶ ∙ ˏːˑ.ˍܤ ˔ = ͹ͷͲͲ ɤȺ2∙ ˔ 

˚˔˃˓.ˍܤ  = ܫ˒ ˑሺଷሻమ(ݐ˅ˍˎ + ൯˃ˊ˓ݐ = ͻ,ͳ͹ଶ ∙ ሺͲ,Ͳͺ + Ͳ,Ͳͳሻ = ͹,ͷ͹ ˍʏଶ ∙ ܿ;       ሺͶ.Ͷͻሻ 
 

ɝɞɟ  ˒ܫ ˑሺଷሻ – ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ; ݐ˅ˍˎ – ɫɨɛɫɬɜɟɧɧɨɟ ɜɪɟɦɹ ɜɤɥɸɱɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɹ; ݐ˓ˊ˃ – ɜɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɭɫɬɪɨɣɫɬɜ ɊɁȺ, ɪɚɜɧɨɟ 0,01 ɫ; 
ɍɫɥɨɜɢɟ ɩɪɨɯɨɠɞɟɧɢɹ ɩɪɨɜɟɪɤɢ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ: 
ˏːˑ.ˍܤ  >  ;˚˔˃˓.ˍܤ

 ͹ͷͲͲ ˍʏଶ ∙ ܿ > ͹,ͷ͹ ˍʏଶ ∙ ܿ. 
  

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-220 ɩɪɨɲɟɥ ɩɪɨɜɟɪɤɭ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ 
ɫɬɨɣɤɨɫɬɶ. 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɜɢɞɢɦɨɝɨ ɪɚɡɪɵɜɚ ɜ ɰɟɩɹɯ Ɋɍ ɛɵɥ ɜɵɛɪɚɧ ɪɚɡɴɟɞɢɧɢɬɟɥɶ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨ-ɩɨɜɨɪɨɬɧɨɝɨ ɬɢɩɚ ɊȽ-220/1000 (ɬɚɛɥɢɰɚ 4.11)  
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Ɍɚɛɥɢɰɚ 4.11– 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 = ͵͸Ͳ Ⱥ ːܫ ˑˏ = ͳͲͲͲ ʏ 𝑖˒˓.˔ˍ˅ ൒ 𝑖௬ 𝑖௬ = ʹ͵,͸ ˍʏ  𝑖˒˓.˔ˍ˅ = ͺͲ ˍʏ ܤˍ.˓˃˔˚ ൑ ˚˔˃˓.ˍܤ ˏːˑ.ˍܤ = ͹,ͷ͹ ˍʏଶ ∙ ˏːˑ.ˍܤ ˔ = ʹͻͺͲ ɤȺ2∙ ˔ 

 
ȼɗȻ-220 ɭɤɨɦɩɥɟɤɬɨɜɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɬɨɤɚ ɌȼȽ-220. ɉɪɨɢɡɜɨɞɢɬɟɥɶ 

ɁȺɈ «ɗɧɟɪɝɨɦɚɲ». ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌȼȽ-220-III-2000/5 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.12. 

 
Ɍɚɛɥɢɰɚ 4.12- ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ ˔ܷˈ˕ˋ < ܷːˑˏ ˔ܷˈ˕ˋ = ʹʹͲ ˍʑ ܷːˑˏ = ʹʹͲ ˍʑ ˓ܫ ˃˄ ୫a୶ < ːܫ ˑˏ ˓ܫ ˃˄ ୫a୶ = ͵͸Ͳ ʏ ːܫ ˑˏ = ͸ͲͲ ʏ 𝑖୷ < 𝑖ˇˋː 𝑖୷ = ʹͷ,͹ ˍʏ 𝑖ˇˋː = ͷͲ ˍʏ ʑˍ.˓˃˔˚ < ʑˍ.ːˑˏ ʑˍ.˓˃˔˚ = ͹,ͷ͹ ˍʏଶ ∙ ˔ ʑˍ.ːˑˏ = ͹ͷͲͲ ˍʏଶ ∙ ˔ 
 
ȼɵɛɪɚɧ ɨɩɬɢɱɟɫɤɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ Ⱦɇȿɗ-220. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ «ɉɊɈɎɈɌȿɄ». ɉɚɪɚɦɟɬɪɵ ɨɩɬɢɱɟɫɤɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɧɚɩɪɹɠɟɧɢɹ Ⱦɇȿɗ-220 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.13. 

 
Ɍɚɛɥɢɰɚ 4.13 - ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɨɩɬɢɱɟɫɤɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 
ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ ˔ܷˈ˕ˋ ൑ ܷːˑˏ ˔ܷˈ˕ˋ = ʹʹͲ ˍʑ ܷːˑˏ = ʹʹͲ ˍʑ 

 
ȼ ɬɚɛɥɢɰɟ 4.14 ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɚɧɧɵɟ ɜɵɛɪɚɧɧɨɝɨ ɚɧɚɥɢɡɚɬɨɪɚ ɫɟɬɢ ɞɥɹ 

ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ. 
 

Ɍɚɛɥɢɰɚ 4.14– ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 220 ɤȼ 
ɧɚ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɹɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɢɛɨɪɚ 

Ɍɢɩ ɩɪɢɛɨɪɚ 
ɂɧɬɟɪɮɟɣɫ 
ɩɪɢɛɨɪɚ 

Ʉɥɚɫɫ 
ɬɨɱɧɨɫɬɢ 

ɉɨɬɪɟɛɥɹɟɦɚɹ 
ɦɨɳɧɨɫɬɶ 
(ȼ·Ⱥ) 

Ⱥɧɚɥɢɡɚɬɨɪ 
ɫɟɬɢ 

ȺɉɄɗ-1 RS485 0,5 8 

 
ȼ ɈɊɍ 220ɤȼ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ Ɉɉɇ-ɉ1-

220/163/10/2III(IV)ɍɏɅ1ɮɢɪɦɵ ɁȺɈ «ɁɗɌɈ». 
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4.5  ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 

ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɜɵɩɨɥɧɟɧɚ ɧɚ ɨɫɧɨɜɟ ɋɌɈ «ɋɢɫɬɟɦɵ ɩɢɬɚɧɢɹ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ». Ɉɛɪɚɬɧɚɹ ɞɜɭɯ ɫɬɭɩɟɧɱɚɬɚɹ ɫɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
ɜɵɩɨɥɧɟɧɚ ɫ ɞɜɭɯ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɨɣ ɫɛɨɪɧɵɯ ɲɢɧ.  

Ⱦɥɹ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɋɇ Ƚɗɋ ɞɨɥɠɧɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɧɟ ɦɟɧɟɟ ɞɜɭɯ 
ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ. ɋɟɤɰɢɢ 0,4 ɤȼ ɩɢɬɚɸɬɫɹ ɨɬ ɱɟɬɵɪɟɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ɍɋɇ1-Ɍɋɇ4 ɬɢɩɚ ɌɋɁ-2500/15,75/0,4.  
ɋɟɤɰɢɢ 6 ɤȼ ɩɢɬɚɸɬɫɹ ɨɬ ɞɜɭɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ɍɋɇ-6 ɢ 
Ɍɋɇ-7 ɬɢɩɚ ɌɋɅȽ-1000/6/0,4. Ɉɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɡɚɢɦɧɨɟ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ, 
ɚɝɪɟɝɚɬɧɵɟ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɞɥɹ ɤɚɠɞɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɢ ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɟ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɡɚɩɢɬɵɜɚɸɬɫɹ ɨɬ ɚɝɪɟɝɚɬɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ, ɚ ɬɚɤɠɟ ɨɫɭɳɟɫɬɜɥɟɧɨ ɪɟɡɟɪɜɧɨɟ ɩɢɬɚɧɢɟ ɨɬ ɪɟɡɟɪɜɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɊɌɋɇ ɬɢɩɚ ɌɆɇ 1600/35, ɢɦɟɟɬɫɹ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɞɥɹ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɪɟɡɟɪɜɧɨɝɨ ɩɢɬɚɧɢɹ ɨɫɨɛɨ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ. 

 
4.6 ȼɵɛɨɪ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 

 
ȼ ɤɚɱɟɫɬɜɟ ɨɞɧɨɝɨ ɢɡ ɪɟɡɟɪɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ  ɞɥɹ Ɂɟɣɫɤɨɣ Ƚɗɋ 

ɩɪɢɧɹɬɚ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ȺȾ-920. ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ 
2000 ɤȼȺ, ɧɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ 912 ɤȼɬ. ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 
380 ȼ. ȾȽɍ ɩɪɨɢɡɜɟɞɟɧɚ ɤɨɦɩɚɧɢɟɣ «ɗɧɟɪɝɨ-Ɇɨɬɨɪɵ», ɝ. ȿɤɚɬɟɪɢɧɛɭɪɝ, Ɋɨɫɫɢɹ.  
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5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 
ɋɢɥɨɜɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɳɢɳɟɧɨ ɨɬ 

ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɚɪɭɲɟɧɢɣ ɧɨɪɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɥɟɣɧɨɣ 
ɡɚɳɢɬɵ, ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɢɥɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹɦɢ ɢ ɨɫɧɚɳɟɧɨ 
ɭɫɬɪɨɣɫɬɜɚɦɢ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ ɚɜɬɨɦɚɬɢɤɢ ɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 
 

5.1 Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.1. ɉɚɪɚɦɟɬɪɵ 

ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.2. 
 
Ɍɚɛɥɢɰɚ 5.1 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

Ɍɢɩ ɋȼ-1130/220-44ɏɅ4 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 
ɩɨɥɧɚɹ, ɆȼȺ 253 
ɚɤɬɢɜɧɚɹ, Ɇȼɬ 215 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 15,75 

ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cos φ 0,85 

ɑɚɫɬɨɬɚ, Ƚɰ 50 

ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ 136,4 
ɱɢɫɥɨ ɮɚɡ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ (ɤɨɥɢɱɟɫɬɜɨ 
ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɟɬɜɟɣ) 3 

ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ 9274 

ɬɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, Ⱥ 1300 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜɨɡɛɭɠɞɟɧɢɹ, ȼ 355 

ɢɧɞɭɤɬɢɜɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ 
ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ (ɨ.ɟ.) 

ɫɢɧɯɪɨɧɧɨɟ  Xd 1,05 
ɩɟɪɟɯɨɞɧɨɟ  X'd 0,32 
ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ  
X" d 

0,21 

ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɏ2 

0,21 

 
Ɍɚɛɥɢɰɚ 5.2 – ɉɚɪɚɦɟɬɪɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

Ɍɢɩ ɌȾɐ-250000/220/15,75 
ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ, ɆȼȺ 250 
ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ȼɇ, ɤȼ 220 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɇɇ, ɤȼ 15,75 

ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, % 11 

ɫɯɟɦɚ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɨɤ Yɧ/Δ 
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5.2 Ɋɚɫɱɟɬ 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 = ଶଵହ/଴,଼ହ√ଷ∙ଵହ,଻ହ = ͻʹ͹Ͷ ʏ;                                                              (5.1) 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ 

ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ:  
 ːܫ ˆሺଶሻ = ூː ˆሺభሻ∙௄˔˘௄˕˕ = ଽଶ଻ସ∙ଵଵ଴଴଴଴/ହ = Ͷ,͸ ʏ;                                                                      (5.2) 

 
ɇɚ ɜɵɫɲɟɦ ɧɚɩɪɹɠɟɧɢɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ:  ˅ܫ ːሺଵሻ = ʹͷͲ/Ͳ,ͺͷ√͵ ∙ ʹʹͲ = Ͳ,͹͹ ˍʏ;  

 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ:  
ܫ˅  ːሺଶሻ = ூː ˑˏ௄˕˕ ˅ː = ଻଻଴଼଴଴/ହ = Ͷ,ͺͳ ʏ;    (5.3) 

  
ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 
 ːܫ ː ʡʔ = ːܫ ˑˏ ˓ˑ˕ሺଵሻͳ,ʹʹͷͷ = ͳ͵ͲͲͳ,ʹʹͷͷ = ͳͲ͸Ͳ ʏ,                                                                 ሺͷ.Ͷሻ 
 

ɝɞɟ ːܫ ˑˏ ˓ˑ˕ሺଵሻ  – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɪɨɬɨɪɚ. 
 ܵʡʑ = √͵ ∙ ːܫ ː ʡʑ ∙ ܷːː ʡʑ = √͵ ∙ ͳͲ͸Ͳ ∙ Ͳ,͵͹ͷ = ͸ͺͺ,ͷ ˍʑʏ,                       ሺͷ.ͷሻ 

 
ɝɞɟ ܷːː ʡʑ – ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɤɨɥɶɰɚɯ ɪɨɬɨɪɚ, ɪɚɜɧɨɟ 0,375 ɤȼ. 
 
ɉɪɢɧɢɦɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɜɨɡɛɭɠɞɟɧɢɹ ɌɋɁ–1000/15,75/0,4. 
 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɜɨɡɛɭɠɞɟɧɢɹ: 
ܫ˅  ː ୘ʑሺଵሻ = ܵːˑˏ√͵ ∙ ܷːˑˏ = ͳͲͲͲ√͵ ∙ ͳͷ,͹ͷ = ͵͸,͸͸ ʏ.                                                ሺͷ.͸ሻ 
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ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɨɬɟɤɚɸɳɢɣ ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ 
ɜɨɡɛɭɠɞɟɧɢɹ, ɩɪɢɜɟɞɟɧɧɵɣ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: 

ܫ˅  ː ୘Eሺଶሻ = ܫ˅ ː ୘ʑሺଵሻܭ˕˕ ʡʑ = ͵͸,͸͸ͷͲ/ͷ = ͵,͸͹ ʏ,                                                               ሺͷ.͹ሻ 

 
ɝɞɟ ܭ˕˕ ʡʑ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɧɚ ɫɬɨɪɨɧɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ. 
 

ɇɨɦɢɧɚɥɶɧɵɣ ɜɬɨɪɢɱɧɵɣ ɬɨɤ ɪɨɬɨɪɚ, ɩɪɨɬɟɤɚɸɳɢɣ ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 
ܫ˅  ː ˓ˑ˕ሺଶሻ = ʜ ˓ˑ˕ሺଵሻܫ ∙ ܷːː ʡʑ ∙ ͳ,ʹʹͷͷ˘˔ܭ ∙ ˅ܷː ʡʑ = ͳ͵ͲͲ ∙ Ͳ,͵͹ͷ ∙ ͳͳ,ʹʹͷͷ ∙ ͳͷ,͹ͷ = ʹͷ,ʹ͸ ʏ,                           ሺͷ.ͺሻ 
 

ɝɞɟ ܫʜ ˓ˑ˕ሺଵሻ  – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɪɨɬɨɪɚ; ܷːː ʡʑ – ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɤɨɥɶɰɚɯ ɪɨɬɨɪɚ (ɧɢɡɤɨɣ ɫɬɨɪɨɧɵ); ˅ܷː ʡʑ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜɵɫɨɤɨɣ ɫɬɨɪɨɧɵ. 
 

ɇɨɦɢɧɚɥɶɧɵɣ ɜɬɨɪɢɱɧɵɣ ɬɨɤ ɪɨɬɨɪɚ, ɩɪɨɬɟɤɚɸɳɢɣ ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ, ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: 
ܫ˅  ː ˓ˑ˕ሺଶሻ = ʜ ˓ˑ˕ሺଵሻܫ ∙ ܷːː ʡʑ ∙ ͳ,ʹʹͷͷ˘˔ܭ ∙ ˅ܷː ʡʑ ∙ ʡʑ ˕˕ܭ = ͳ͵ͲͲ ∙ Ͳ,͵͹ͷ ∙ ͳͳ,ʹʹͷͷ ∙ ͳͷ,͹ͷ ∙ ͷͲ/ͷ = ʹ,ͷ͵ ʏ,          ሺͷ.ͻሻ 
 
ɝɞɟ ܭ˕˕ ʡʑ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɫɨ ɫɬɨɪɨɧɵ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ. 
 

5.3 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 

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

 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɲɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ 
 ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ 
 ɉɨɩɟɪɟɱɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ (100%) ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 
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 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 
 ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ɝɟɧɟɪɚɬɨɪɚ 
 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɫɬɚɬɨɪɚ 
 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɛɟɡ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɩɨɬɟɪɟ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 ɍɫɬɪɨɣɫɬɜɨ ɤɨɧɬɪɨɥɹ ɢɫɩɪɚɜɧɨɫɬɢ ɰɟɩɟɣ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
 ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɧɢɠɟɧɢɹ ɱɚɫɬɨɬɵ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ ɝɟɧɟɪɚɬɨɪɚ 
ɇɚ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɛɥɨɤɚ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
 ɍɫɬɪɨɣɫɬɜɨ ɜɵɛɨɪɚ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 
ɨɯɜɚɬɵɜɚɸɳɟɟ ɨɛɦɨɬɤɭ ȼɇ (Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ) 
 Ɂɚɳɢɬɚ ɨɬ ɱɚɫɬɢɱɧɨɝɨ ɩɪɨɛɨɹ ɢɡɨɥɹɰɢɢ ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ ɜɜɨɞɨɜ 
(Ʉɂȼ) 
 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ 
ɡɟɦɥɸ ɜ ɫɟɬɢ 220 ɤȼ 
 Ɋɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ 15,75ɤȼ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɛɥɨɤɚ 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ ɨɯɥɚɠɞɟɧɢɹ 
 Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ 
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ 
ɇɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɋɇ Ƚɗɋ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 
ɧɚɩɪɹɠɟɧɢɸ 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ 
 Ɋɟɥɟ ɬɨɤɚ ɛɥɨɤɢɪɨɜɤɢ Pɉɇ 
ɇɚ ɥɢɧɢɹɯ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 220 ɤȼ: 
 -Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
 ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ 
ɄɁ. 
 -Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
 3-ɯ ɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ; 
 Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɞɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢ 
ɛɥɢɠɧɢɯ ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ; 
4-ɯ ɫɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ 
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ɡɟɦɥɸ (ɌɇɁɇɉ); 
 Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ 
 ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɍɊɈȼ 220 ɤȼ. 
 
5.4 ȼɵɛɨɪ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ 
 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ (Iɫɪ < 0,2 Iɧ) ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ 
ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 

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

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: Iɧɨɦ. = 9274 Ⱥ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ: ηɬɬ=10000/5Ⱥ. 
1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 

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

 
ʜʐሺʜሻܫ  = ʙʝʓʜ ∙ 𝑖݂ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ͻʹ͹Ͷ = Ͷ͸͵,͹ ʏ, (5.10) 
   
ɝɞɟ Kɨɞɧ=0,5 – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ;  
 Fi=0,1 – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ.  

 
ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 

ʠʟ.଴ܫ  ൒ ʙʜ ∙ ʜʐሺʜሻܫ = ʹ ∙ Ͷ͸͵,͹ = ͻʹ͹,Ͷ ʏ,  (5.11) 
   
ɝɞɟ Ʉɧ=2 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ.  

 
ɉɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ: ̝ܫ ˓଴ = Ͳ,ʹ ∙ ʜܫ = Ͳ,∙ ͻʹ͹Ͷ = ͳͺͷͶ,ͻ ʏ; 
2) Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ Ʉɬ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ 

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

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 
ɡɚɦɵɤɚɧɢɢ ɪɚɜɟɧ: 

 
ʜʐሺʙʖሻܫ  = ʙʏʞ ∙ 𝑖݂ ∙ ʙʝʓʜ ∙  ʛʏʙʠ,  (5.12)ܫ
   
ɝɞɟ ɄȺɉ=2 – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ;  
 fi=0,1 – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ;  
 ɄɈȾɇ=0,5 – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

ɬɨɤɚ (0,5 – ɞɥɹ ɨɞɧɨɬɢɩɧɵɯ ɌɌ, 1,0 ɞɥɹ ɪɚɡɧɵɯ ɌɌ); 
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Iɦɚɤɫ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ 

ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɤɚɤ: 

ܫˏ  ˃ˍ˔ = ʔˆ′′௫೏′′ ∙ ːܫ = ଵ,ଵଷ଴,ଶଵ ∙ ͻʹ͹Ͷ = ͶͻͻͲͶ,Ͷ ʏ.                                                  (5.13) 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɪɚɜɟɧ ɩɨ (5.6): ܫʜʐሺʙʖሻ = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ͶͻͻͲͶ,Ͷ = ͶͻͻͲ,Ͷ ʏ.                    
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 

 ʙʡ > ʜʐሺʙʖሻܫ ∙ ʙʜܫʡ , (5.14) 

   
 ʙʡ > ͶͻͻͲ,Ͷ ∙ ʹͻͺͳ͹Ͳ ,  

   
 ʙʡ > Ͳ,ͳͲ,  
   
ɝɞɟ Ʉɧ=2 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ;  
 Iɬ – ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɵɜɨɞɚɯ 

ɝɟɧɟɪɚɬɨɪɚ 
 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ Ʉɬ=0,3 
 
3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 

ɬɨɪɦɨɠɟɧɢɹ) ɪɚɜɧɚ: 
 

ʜʡܫ  = ʙʡ˓˔∗ܫ = Ͳ,ʹͲ,͵ = Ͳ,͸͹ 
(5.15) 

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

 
ܤ  ൒ ʙʡ˓˔∗ܫ = Ͳ,ʹͲ,͵ = Ͳ,͸͹. (5.16) 

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

ɜɵɩɨɥɧɹɟɬɫɹ). 
ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ. 
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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. 

 

5.5 ɉɨɩɟɪɟɱɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ 

ɉɨɩɟɪɟɱɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɞɥɹ ɡɚɳɢɬɵ ɨɬ 
ɡɚɦɵɤɚɧɢɣ ɦɟɠɞɭ ɜɢɬɤɚɦɢ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɢ 
ɞɜɭɯɫɥɨɣɧɨɣ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ). 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɬɫɬɪɚɢɜɚɟɬɫɹ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɩɪɢ 
ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɟ ɢ ɩɪɢ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɩɨ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɟ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬ:  ܫɫɪ=0,2∙ܫɧɨɦ.ɝ                                    (5.17) 
 

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

 
Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 100% ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 

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

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

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

 ܷʝ Эʚ.ʠʡ = ʙ ∙ ܷ଴ ∙ ʠʡሺߤ଴ሻʠʡሺߤ଴ሻ + ʠΣ ,                                                                         ሺͷ.ͳͺሻ 
 

ɝɞɟ ܷ଴ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
 ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ܷ଴ ɨɛɦɨɬɤɟ – ܭ 
ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥёɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɵɦ 0,5; 
்ܥ  ∙ ሺߤ଴ሻ – ёɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɨɞɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,00733 ɦɤɎ/ɮɚɡɭ; 
 .ʒ – ёɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸܥ 
ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 1,12 ɦɤɎ/ɮɚɡɭ (ɩɨ ɞɚɧɧɵɦ ɡɚɜɨɞɚ); 
 .ʡ- ёɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸܥ 
ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,00733ɦɤɎ/ɮɚɡɭ; 
 ёɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ – ˛ܥ 
0,008 ɦɤɎ/ɮɚɡɭ; 
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 ʒሺ்ሻ – ёɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɜɵɤɥɸɱɚɬɟɥɹ 15,75 ɤȼ ɫɨ ɫɬɨɪɨɧɵܥ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ. ɉɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 0,26 ɦɤɎ/ɮɚɡɭ (ɩɨ ɞɚɧɧɵɦ ɡɚɜɨɞɚ); 
 ʒሺʒሻ - ёɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɜɵɤɥɸɱɚɬɟɥɹ 15,75 ɤȼ ɫɨ ɫɬɨɪɨɧɵܥ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ. ɉɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 0,13 ɦɤɎ/ɮɚɡɭ (ɩɨ ɞɚɧɧɵɦ ɡɚɜɨɞɚ); 

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

 ܷ଴ = ଵଷ ∙ ௎ːˑˏ ˅ː√ଷ = ଵଷ ∙ ଶସଶ√ଷ = Ͷ͸,ͷ͹ ˍʑ                                                            ሺͷ.ͳͻሻ 
 
ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
Σܥ  = ʡܥ + ʠʒ + ʠʧ + ʒሺ்ሻܥ + ʒሺʒሻܥ = Ͳ,ͲͲ͹͵ + ͳ,ͳʹ + Ͳ,ͲͲͺ + +Ͳ,ʹ͸ + Ͳ,ͳ͵ = ͳ,Ͷ͵ ˏˍʣ˗˃ˊ˖,                                                                                          ሺͷ.ʹͲሻ  

 
ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 15,75 ɤȼ: 
஼ܫ  = ͳ,͹͵ ∙ ܷʚ ∙ 𝜔 ∙ ʠΣ = ͳʹ,ʹ ʏ.                                                                        ሺͷ.ʹͳሻ 
 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 

ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ: 
 ܷʝ Эʚ.ʠʡ. = Ͳ,ͷ ∙ Ͷ͸ͷ͹Ͳ ∙ Ͳ,ͲͳͲ,Ͳͳ + ͳ,Ͷ͵ = ͳ͸ʹ ʑ.                             

 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 ܷʠʟ ൒ ʙʜʙʑ ∙ ͵݊ʡʜ ∙ ܷ଴ Эʚ.ʠʡ,                                                                                      ሺͷ.ʹʹሻ 
 ܷʠʟ ൒ ͳ,ͷͲ,ͻͷ ∙ ͵ ∙ ͳ͸ʹͳͷ,͹ͷ√͵ ∙ Ͳ,ͳ͵ , 
ܷʠʟ ൒ ʹ,ͺ, 
 

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. 
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ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ܷ଴ଵீɫ ɭɫɬɚɜɤɨɣ 10 ȼ ɞɟɣɫɬɜɭɟɬ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; ܷ଴ଶீ ɫ ɭɫɬɚɜɤɨɣ 15 ȼ ɢ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ 0,5ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɪɚɡɝɪɭɡɤɭ ɚɝɪɟɝɚɬɚ; ܷ଴ீ ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 20 ȼ ɢ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, 
ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ 
ɡɚɬɜɨɪɨɜ. 

2) ȼɬɨɪɨɣ ɨɪɝɚɧ ܷ଴ଷɪɟɚɝɢɪɭɟɬ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɟɬɟɣ 
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 ɨɬ ܭʡ: 

 ʤ = ͳʙʡ + ʹ.                                                                                                             ሺͷ.ʹ͵ሻ 
 
ɉɪɢ ܭʡ = ͳ,͵ ɨɪɝɚɧ ܷ଴ଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 30,3 % 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. 

 
5.7 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (U1>), (U2>) 
 
1) ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɜɵɛɢɪɚɟɬɫɹ: 
 ܷ஼ʟଶ = ͳ,Ͷ ∙ ܷʜ݊ʡʜ = ͳ,Ͷ ∙ ͳͷ͹ͷͲͳͷ͹ͷͲͳͲͲ = ͳͶͲ ʑ.                                                        ሺͷ.ʹͶሻ 

 
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 = ͳ,ʹ ∙ ܷʜ݊ʡʜ = ͳ,ʹ ∙ ͳͷ͹ͷͲͳͷ͹ͷͲͳͲͲ = ͳʹͲ ʑ.                                                        ሺͷ.ʹͷሻ 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ 

ɢ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻ ∙  .ʜܫ
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Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.8 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

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

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

Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫ∗ଶ: 
ଶ∗ܫ  = ʜܫଶܫ ,                                                                                                                    ሺͷ.ʹ͸ሻ 
 

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

ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 
ʓʝʞݐ  = ଶଶ∗ܫܣ ,                                                                                                               ሺͷ.ʹ͹ሻ 
 

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: 
ଶʠʗʒʜ∗ܫ  = 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  = √ʏݐ = √ ʹͲ͸ͲͲ = Ͳ,ͳͺ.                                                                                   ሺͷ.ʹͺሻ 

 
ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
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ଶʞʢʠʙ∗ܫ = ଶʙʜ∗ܫ = Ͳ,ͳͺͳ,ʹ = Ͳ,ͳͷ,                                                                              ሺͷ.ʹͻሻ 
 
ɝɞɟ ʙʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

ଶʞʢʠʙܫ  = Ͳ,ͳͷ ∙  ʜ.                                                                                                  ሺͷ.͵Ͳሻܫ
 
ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ 

ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫ∗ଶʞʢʠʙ = Ͳ,ͳͷ: 
ʓʝʞݐ  = ʹͲͲ,ͳͷଶ ≈ ͺͺͻ ˔ 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ ܫଶ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: 

ʠʟݐ  = ʹͲሺܫ∗ଶሻଶ ,                                                                                                            ሺͷ.͵ͳሻ 
 ʏʗʝ = ʹͲ = ଶଶ∗ܫ ∙  ʠʟ.                                                                                           ሺͷ.͵ʹሻݐ
 
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 ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 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. 
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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 
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: 
1. ɂɡ ɭɫɥɨɜɢɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɟɪɟɝɪɟɜɚ ɪɨɬɨɪɚ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ 

ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
2. ɂɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ 

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

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

ɩɪɟɞɟɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: 
ɚ). ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 

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

 

.ଶʠ.ʖ∗ܫ  ൑ ூమʛʗʜሺమሻʙʦ = ଵଵ,ଷ⋅ଶ∙(௑೏ ˅ː′′ +௑ʡ+௑ʚ൯ = ଵଵ,ଷ⋅ଶ∙ሺସଽ,ହ଼+଴,ଵଵ+଴,଴ଵଽሻ = 
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          = Ͳ,ͲͲ͹͹͵ ˑ. ˈ. 
 𝑥ௗ ˅ː′′ = 𝑥ௗ′′ ∙ ˅ܷଶːܷːଶː = Ͳ,ʹͳ ∙ ʹͶʹଶͳͷ,͹ͷଶ = Ͷͻ,ͷͺ; (5.33) 

 𝑥 ′ˎ = 𝑥଴,˖ˇ ∙ ݈ ∙ ܵ˄ܷ˗,ːˑˏଶ = Ͳ,Ͷʹͻ ∙ ͳͲ ∙ ʹͷ͵ʹͶʹଶ = Ͳ,Ͳͳͻ;  (5.34) 

 𝑥′ʡ = ܷˍ%ͳͲͲ ∙ ܵ˄ܵːˑˏ = ͳͳͳͲͲ ∙ ʹͷ͵ʹͷ͵ = Ͳ,ͳͳ; (5.35) 

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
.ଶʠ.ʖܫ  = .ଶʠ.ʖ∗ܫ ∙ ʹ ∙ ˅ܷːܷːː = Ͳ,ͲͲ͹͹͵ ∙ ʹ ∙ ʹͶʹͳͷ,͹ͷ = Ͳ,ʹͶ ˑ. ˈ. (5.36) 

 
ɛ). ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɵɯ ɄɁ ɧɚ 
ɲɢɧɚɯ ȼɇ ɛɥɨɤɚ: 
.ଶʠ.ʖ∗ܫ  ൑ ଶሺଶሻʙʦܫ = ͳͳ,͵ ⋅ ʹ ∙ ሺܺௗ ˅ː′′ + ܺʡሻ = ͳͳ,͵ ⋅ ʹ ∙ ሺͶͻ,ͷͺ + Ͳ,ͳͳሻ = = Ͳ,ͲͲ͹͹Ͷ ˑ. ˈ. 
 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
.ଶʠ.ʖܫ  = .ଶʠ.ʖ∗ܫ ∙ ʹ ∙ ௎˅ː௎ːː = Ͳ,ͲͲ͹͹Ͷ ∙ ʹ ∙ ଶସଶଵହ,଻ହ = Ͳ,ʹ͵ ˑ. ˈ.        (5.37) 

 

 
ɉɨ ɬɪɟɬɶɟɦɭ ɭɫɥɨɜɢɸ: ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 

ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫ ɪɟɡɟɪɜɧɵɦɢ ɡɚɳɢɬɚɦɢ ɥɢɧɢɢ. ȼ ɫɜɹɡɢ ɫ 
ɨɬɫɭɬɫɬɜɢɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɩɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɜɬɨɪɨɦɭ 
ɭɫɥɨɜɢɸ. 

Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɋȼ, 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. 

 
5.9 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: 
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1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɟɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ 
ɞɟɣɫɬɜɭɸɳɢɣ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
ʠʗʒʜܫ  = ʜܭ ∙ ʑܭʜܫ = ͳ,Ͳͷ ∙ ʜͲ,ͻͺܫ = ͳ,Ͳ͹ ∙  ʜ,                                                             ሺͷ.͵ͺሻܫ
 

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

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

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
ଵʞʢʠʙܫ  = ͳ,Ͳͺ ∙ ʜͲ,ͻͺܫ = ͳ,ͳ ∙  ʜ.                                                                               ሺͷ.͵ͻሻܫ
 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 
ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.4: 
 
Ɍɚɛɥɢɰɚ 5.4 - ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ, 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) 3600 900 360 300 240 120 60 1 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
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Ɋɢɫɭɧɨɤ 5.4 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ 

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

ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ . 
ɍɫɬɚɜɤɚ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɚɸɳɟɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ 

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

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ:  
ଵʝʡʠܫ  = ͳ,ʹ ∙ ʜʝʛͲ,ͻͺܫ = ͳ,ʹʹ ∙  ʜʝʛ,                                                                        ሺͷ.ͶͲሻܫ
 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ܷʒ <. 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
 ܷʠʟ = Ͳ,͸ͺ ∙ ܷʜʝʛܭʑ ∙ ݊ʡ = Ͳ,͸ͺ ∙ ͳͷ͹ͷͲͳ,Ͳ͵ ∙ ͳͷ͹.͹ = ͸͸,Ͳʹ ʑ.                                              ሺͷ.Ͷͳሻ 
 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɋȼ, 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. 

 
5.10 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. 
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ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɞɚɟɬɫɹ ɜ ɜɢɞɟ ɤɪɭɝɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ I ɢ 
II  ɤɜɚɞɪɚɧɬɟ ɫɨ ɫɦɟɳɟɧɢɟɦ ɜ III  ɢ IV ɤɜɚɞɪɚɧɬ ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ 
ɫɨɩɪɨɬɢɜɥɟɧɢɣ. 

1) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɞɟɣɫɬɜɢɹ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɧɟ ɛɨɥɟɟ 1ɫ. ɍɤɚɡɚɧɧɚɹ 
ɜɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɩɟɪɜɵɦɢ ɫɬɭɩɟɧɹɦɢ 
ɡɚɳɢɬ ɥɢɧɢɣ, ɨɬɯɨɞɹɳɢɯ ɨɬ ɲɢɧ 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 Ɂɟɣɫɤɨɣ Ƚɗɋ: 
 ܼଵ ൑ Ͳ,ͺ ∙ ܼʡ + Ͳ,ͺܭʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ʹͷ,͹͹ + Ͳ,Ͷͅ ∙ Ͳ,Ͷ͹ = ʹͲ,͹ͳ ʝˏ,             ሺͷ.Ͷʹሻ 

 ܼଵʚ′ = √˘ଶˎ + ଶݎˎ = √Ͳ,ͶͶଶ + Ͳ,ͳ͹ଶ = Ͳ,Ͷ͹ ʝˏ                                             ሺͷ.Ͷ͵ሻ  
 

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

 ܼʡ = Ͳ,ͳͳ ∙ ʹͶʹʹͷͲ ଶ = ʹͷ,͹͹ ʝˏ. 
 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 

ɝɟɧɟɪɚɬɨɪɚ: 
 ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳͳ ∙ ʹͷ͵ʹͷͲ + Ͳ,Ͷͅ ∙ ʹͷ͵ʹͶʹଶ ∙ Ͳ,Ͷ͹ = Ͳ,Ͳͻ 

 ܼଵɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,Ͳͻ ∙ Ͳ,ͻͺ = Ͳ,Ͳͻ ʝˏ,                                                        ሺͷ.ͶͶሻ 
 

ɝɞɟ   ܼ˄ = ௎మ˄ௌʜʒ = ଵହ,଻ହమଶହଷ = Ͳ,ͻͺ. 
 

ɍɫɬɚɜɤɚ ɧɚ ɪɟɥɟ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ܼଵ஼ଷ = ܼଵ ∙ ݊ʡ݊ʜ = Ͳ,Ͳͻ ͳͲͲͲͲͷͳͷ,͹ͷ Ͳ,ͳ = ͳ,ͳͷ ʝˏ.                                                      ሺͷ.Ͷͷሻ 
 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଵ = ͳ,ʹ ʝˏ. 
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2) Ɏɭɧɤɰɢɹ ∆ܼ ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 
ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ɍɫɬɚɜɤɚ ɮɭɧɤɰɢɢ ∆ܼ, ɜ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɩɪɢɧɢɦɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ, 
ɪɚɫɫɱɢɬɚɧɧɵɯ ɪɚɧɟɟ, ∆ܼ = ͵Ͳ ʝˏ̝. 

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

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ = ܷʜʝʛ√͵ ∙ ʜʏʒʟܫ = ͳͷ,͹ͷ ∙ ͳͲଷ√͵ ∙ ͻʹ͹Ͷ = Ͳ,ͻͺ ʝˏ,                                                ሺͷ.Ͷ͸ሻ 
 

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  = ʹ ∙ .ʑ.ʤ.ʤܫʑ.ʜʝʛܫ − Ͳ,ͻͷ𝑥ௗ = ʹ ∙ ͳ,ͻ͹ − Ͳ,ͻͷͳ,Ͳͷ = ʹ,ͺͷ,                                          ሺͷ.Ͷ͹ሻ 
 

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 = Ͳ,ͻͷ ∙ ܷʜܫʣ = Ͳ,ͻͷ ∙ ͳʹ,ͺͷ = Ͳ,͵͵ ˑ. ˈ. ,                                                   ሺͷ.Ͷͺሻ 
𝜑 ʜʏʒʟ.ʣݏ݋ܿ  = 𝜑ʜͲ,ͻͷݏ݋ܿ ∙ ʣܫ = Ͳ,ͺͷͲ,ͻͷ ∙ ʹ,ͺͷ = Ͳ,͵ͳ,                                               ሺͷ.Ͷͻሻ 

 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ʜʏʒʟ.ʣ = ͹ͳ,ͺ°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 ܼ஼ ʖூூ = ܼʜʏʒʟ.ʣʙʜ = Ͳ,͵͵ͳ,ͳ = Ͳ,͵ ˑ. ˈ. ,                                                                  ሺͷ.ͷͲሻ 
 ܼʠ ʖூூ = ܼூூ ˑ.ˈ. ∙ ܼʐ = Ͳ,͵ ∙ ͳͷ,͹ͷଶʹͷ͵ = Ͳ,͵ ʝˏ.                                                  ሺͷ.ͷͳሻ 
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Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɪɟɥɟ ɫɨɫɬɚɜɢɬ: 
 ܼʠʟ ʖூூ = ܼʠ.ʖ.ூூ ∙ ݊ʡ݊ʜ = Ͳ,͵ ∙ ͳͲͲͲͲ/ͷͳͷ͹ͷͲ/ͳͲͲ = ͵,ͺ ʝˏ,                                            ሺͷ.ͷʹሻ 
 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼூூ = ͵,ͺ ʝˏ. 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

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

ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. 
ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɋȼ, 

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 

 
5.11 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 

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

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

.௉ ʠʗʒʜܫ  = ʙʜ ∙ ʑܭʜʝʛ.ʟܫ = ͳ,Ͳͷ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ.                                   ሺͷ.ͷ͵ሻܫ
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2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 

.௉ ʞʢʠʙܫ  = ͳ,ʹ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ͳ,ʹ ∙  ʜʝʛ.ʟ.                                                                  ሺͷ.ͷͶሻܫ
 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 

ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ, ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 

 
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) 

ɞɥɢɬɟ
ɥɶɧɨ 

210 150 120 90 72 60 20 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 

ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.6. 
 

 
Ɋɢɫɭɧɨɤ 5.6 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ 

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

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. ɍɫɬɚɜɤɚ 
ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 

.௉ ʞʢʠʙܫ  = ʹ,ͳͷ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ʹ,ͳͻ ∙  ʜʝʛ.ʟ.                                                             ሺͷ.ͷͷሻܫ
 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ 

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 
 

0

100

200

300

400

500

600

1 1,5 2

t,
 c

I/Iɇ



72 

 

5.12 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, ɭɩɪɚɜɥɟɧɢɹ, ɢɡɦɟɪɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ 
ɝɟɧɟɪɚɬɨɪɨɜ ɌɈɊ300 ɁȽ 511 ɩɪɨɢɡɜɨɞɫɬɜɚ Ɋɟɥɟɦɚɬɢɤɚ. 

ɉɨ ɩɪɨɢɡɜɟɞɟɧɧɵɦ ɪɚɫɱɟɬɚɦ ɛɵɥɚ ɫɨɫɬɚɜɥɟɧɚ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɢ 
ɬɚɛɥɢɰɚ ɭɫɬɚɜɨɤ. Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ Ƚ, ɬɚɛɥɢɰɚ 
Ƚ.1, ɬɚɛɥɢɰɚ ɭɫɬɚɜɨɤ – ɜ ɩɪɢɥɨɠɟɧɢɢ Ƚ, ɬɚɛɥɢɰɚ Ƚ.2. 
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6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 
6.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
- Ɋɟɝɢɨɧ: Ⱥɦɭɪɫɤɚɹ ɨɛɥɚɫɬɶ. 
- Ɋɟɤɚ: Ɂɟɹ. 
- ∇ ɇɉɍ = 313 ɦ. 
- ∇ ʣʞʢ = ͵ͳͷ,Ͷ ˏ. 
- ∇ ȾɇȺ = 212 ɦ. 
- Q = 7259 ɦ3/ɫ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ P= 0,01%. 
- Q = 6265 ɦ3/ɫ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ P=0,1%. 
- Ɋɚɫɯɨɞ ɧɚ ɨɞɢɧ ɚɝɪɟɝɚɬ   Qˆ˃ = ʹͺͶ ɦ3/˔.   
- Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ n = 4. 
- ∇ ɇȻ ɩɪɢ  P 0,1%: 224,5. 
- ∇ ɇȻ ɩɪɢ  P 0,01%: 225,9. 
- N ɭɫɬ Ƚɗɋ: 840 Ɇȼɬ. 
- Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɞɥɹ ɞɚɧɧɨɝɨ ɪɟɝɢɨɧɚ: 22 ɦ/ɫ. 
- Ⱦɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ L= 2200 ɦ. 
- ȼ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ: ɞɢɚɛɚɡ. 
- ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɢɚɛɚɡɚ: 

ɚ) ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬɚ: ɫ = 150; 
ɛ) ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ: 𝜑 = ͵ͻ°; 
ɜ) ɩɨɪɢɫɬɨɫɬɶ ɝɪɭɧɬɚ: n = 0,8. 
 

6.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ 
 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɬɪɟɛɭɟɦɵɯ ɪɚɫɱɟɬɨɜ ɫɧɚɱɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ 
ɤɥɚɫɫ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɞɥɹ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ ɧɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ 
ɩɨ ɋɉ [3]. 

ȼɵɫɨɬɚ ȽɌɋ 101 ɦ – I ɤɥɚɫɫ. 
Ɇɨɳɧɨɫɬɶ Ƚɗɋ Nɭɫɬ = 840 Ɇȼɬ – II  ɤɥɚɫɫ. 
ɑɢɫɥɨ ɧɚɫɟɥɟɧɢɹ ɜ ɇȻ (23000 ɱɟɥɨɜɟɤ – ɝɨɪɨɞ Ɂɟɹ) – I ɤɥɚɫɫ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ȽɌɋ ɢɦɟɟɬ I ɤɥɚɫɫ. 

 
6.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɝɥɭɯɨɣ ɩɥɨɬɢɧɵ 
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (6.1): 
 ∇ʒʐʞ = ∇ʜʞʢ + ℎଵ% + ∆ℎ௦௘௧ + ܽ                    (6.1) 
 

ɝɞɟ h୰୳୬ଵ%– ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ; ∆hୱୣ୲– ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;  
ɚ – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɡɚɜɢɫɢɬ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ, ɢ ɫɨɫɬɚɜɥɹɟɬ ɧɟ 

ɦɟɧɟɟ: ɞɥɹ I ɤɥɚɫɫ − 0,8 ɦ, II − 0,6 ɦ, III-IV − 0,4 ɦ. 
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Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɜɨɥɧɵ ɩɨ ɮɨɪɦɭɥɟ (6.2): 
 ∆ℎ௦௘௧ = ௐܭ ∙ ௩మ∙௅𝑔∙ሺௗ+଴,ହ∙∆ℎೞ೐೟ሻ ∙  ௪                   (6.2)ߙݏ݋ܿ

 
ɝɞɟ v= 22 ɦ/ɫ – ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ; 

KW–ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ, ɞɥɹ 22 ɦ/ɫ: KW =2,310-6; 
L = 2,2 ɤɦ – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ; ߙ௪ = Ͳ°; 

d –ɫɪɟɞɧɹɹ ɝɥɭɛɢɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɟɪɟɞ ɩɥɨɬɢɧɨɣ: 
 ݀ = ఇʜʞʢ−ఇˇː˃ଶ                        (6.3) 

 ݀ = ଷଵଷ−ଶଵଶଶ = ͷͲ,ͷ ˏ   
 
ɉɪɢɧɢɦɚɟɦ ∆ℎ௦௘௧ = Ͳ ɢ ɧɚɯɨɞɢɦ ɜɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɜɨɥɧɵ ɜ ɩɟɪɜɨɦ 

ɩɪɢɛɥɢɠɟɧɢɢ: 
 ∆hୱୣ୲ = ʹ,͵ ∙ ͳͲ−଺ ∙ ଶଶమ∙ଶଶ଴଴ଽ,଼ଵ∙ହ଴,ହ ∙ °Ͳݏ݋ܿ = Ͳ,ͲͲͶͻͶ ˏ  

 
ɉɪɢɧɢɦɚɟɦ  ∆ℎ௦௘௧ = Ͳ,ͲͲͶͻͶ  ɢ ɧɚɯɨɞɢɦ ɜɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɜɨɥɧɵ 

ɜɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ: 
 ∆hୱୣ୲ = ʹ,͵ ∙ ͳͲ−଺ ∙ ଶଶమ∙ଶଶ଴଴ଽ,଼ଵ∙ሺହ଴,ହ+଴,ହ∙଴,଴଴ସଽସሻ ∙ °Ͳݏ݋ܿ = Ͳ,ͲͲͶͻͶ ˏ  

 
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 
 ȼɵɱɢɫɥɹɟɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ: 
 

 𝑔௅௩మ = ଽ,଼ଵ∙ଶଶ଴଴ଶଶమ = ͶͶ,ͷͻ;     
 
 

𝑣ݐ݃  = ͻ,ͺͳ ∙ ͸ ∙ ͵͸ͲͲʹʹ = ͻ͸͵ʹ  
 

 

 
ɝɞɟ t  − ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. 
 

ɂɡ ɝɪɚɮɢɤɚ ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ  ɩɨ ɡɧɚɱɟɧɢɹɦ 𝑔௅௩మ ɢ 𝑔௧௩  

ɨɩɪɟɞɟɥɹɟɦ ɩɚɪɚɦɟɬɪɵ 𝑔ℎ̅௩మ  ɢ 𝑔்̅௩ . ɋɨɫɬɚɜɢɦ ɫɜɨɞɧɭɸ ɬɚɛɥɢɰɭ 6.1. 
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Ɍɚɛɥɢɰɚ 6.1 – Ɉɩɪɟɞɟɥɟɧɢɟ ɛɟɡɪɚɡɦɟɪɧɵɯ ɜɟɥɢɱɢɧ 

Ȼɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ 
݃ℎ̅𝑣ଶ  

݃ܶ̅𝑣 𝑣ଶܮ݃  𝑣ݐ݃ 1,13 0,013   0,08 3,90 

 

ɂɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ 𝑔ℎ̅௩మ = Ͳ,Ͳͳ͵ ɢ 𝑔்̅௩ = ͳ,ͳ͵, ɜɵɱɢɫɥɹɟɦ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ T  (ɫ) ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ h  

(ɦ). 
 ℎ̅ = ଴,଴ଵଷ∙௩మ𝑔 = ଴,଴ଵଷ∙ଶଶమଽ.଼ଵ = Ͳ,͸Ͷ ˏ                    (6.4) 

 ܶ̅ = ͳ,ͳ͵ ∙ 𝑣݃ = ͳ,ʹͷ ∙ ʹʹͻ,ͺͳ = ʹ,ͷ͵ ˔                                                                   ሺ͸.ͷሻ 

 
ȼɵɱɢɫɥɹɟɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
 

ߣ̅  = ݃ ∙ ܶଶ̅̅̅̅ʹߨ = ͻ,ͺͳ ∙ ʹ,ͷ͵ଶʹ ∙ ͵,ͳͶ = ͳͲ,ͲͲ ˏ. (6.6) 

 
ȼɵɩɨɥɧɹɟɦ ɩɪɨɜɟɪɤɭ ɧɚ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɶ: 
 

 ݀ ൒ Ͳ,ͷ̅(6.7)  ;ߣ 
 ͷͲ,ͷ ˏ ൒ ͷ,ͲͲ ˏ. 
ȼɵɜɨɞ: ɡɨɧɚ ɝɥɭɛɨɤɨɜɨɞɧɚɹ. 
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 

 ℎଵ% = ℎ̅ ∙ 𝑖ܭ = Ͳ,͸Ͷ ∙ ʹ,Ͳͻ = ͳ,͵Ͷ ˏ. (6.8) 
 
ɝɞɟ ܭ𝑖  − ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [2, ɉɪɢɥɨɠɟɧɢɟ 1, ɪɢɫ. 2] ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ 𝑔௅௩మ . 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɡɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ: 
 ∇ʒʐʞ = ͵ͳ͵ + ͳ,͵Ͷ + Ͳ,ͲͲͶͻͶ + Ͳ,ͺ = ͵ͳͷ,ͳͷˏ. 
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6.4 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɩɥɨɬɢɧɵ ɢ ɇȻ 
 
6.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɜ ɬɚɛɥɢɰɟ 6.2 
 

Ɍɚɛɥɢɰɚ 6.2. ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 
Q 0,1% ɦ3/ɫ Ɉɬɦɟɬɤɚ ɞɧɚ ɦ Q ɚɝɪɟɝɚɬɚ ɦ3/ɫ ɇɉɍ ɦ ɍɇȻ ɦ 

Q0.1% = 6265ɦ3/ɫ 
6265 212 284 313 224,5 

 
ȼɵɛɨɪ ɬɢɩɚ, ɱɢɫɥɚ ɢ ɪɚɡɦɟɪɨɜ ɨɬɜɟɪɫɬɢɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

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

Ɋɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ: 
 ܳ˓.ˑ˔ː = ܳ୫a୶ ˑ˔ː − ܳʒʏ ∗ ሺ݊ − ͳሻ − ܳ˃˅ ˅ˑˇˑ˔˄˓ˑ˔                 (6.9) 
 

ɝɞɟ n –ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ȽȺ 
 ܳ˃˅ ˅ˑˇˑ˔˄˓ˑ˔ = ௏˒ ˑˎ௧˔˓ = ଵ଴,଴଻∙ଵ଴9଺∙ଷ଴∙ଶସ∙଺଴∙଺଴ = ͸Ͷ͹,ͷ ˏଷ ˔⁄ .          (6.10) 

 
ɝɞɟ ܸ˒ ˑˎ −ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ݐ˔˓ − ɜɪɟɦɹ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 ܳ˓.ˑ˔ː = ͸ʹ͸ͷ − ʹͺͶ ∗ ሺͶ − ͳሻ − ͸Ͷ͹,ͷ = Ͷ͹͸ͷ,ͷ ˏଷ ˔⁄ . 
 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: 
˓ݍ  = [𝑣ℎ] ∙ ℎʜʐ                        (6.11) 
˓ݍ  = ͷ ∙ ͳʹ,ͷ = ͸ʹ,ͷ ˏଶ ˔⁄        
 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
˅ݍ  = ͳ,ʹͷ ∙  (6.12)                        ˓ݍ
˅ݍ  = ͳ,ʹͷ ∙ ͸ʹ,ͷ = ͹ͺ,ͳ ˏଶ ˔⁄        
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ɝɞɟ ℎʜʐ = ʢʜʐߘ − ˃ːˇߘ = ʹʹͶ,Ͷ − ʹͳʹ = ͳʹ,Ͷ ˏ − ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɇȻ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ Q = f(H)ɩɪɢ ܳ୫a୶ ˑ˔ː; [𝑣ℎ] = ͷ ˏ ˔⁄ −ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ (ɞɥɹ ɫɤɚɥɶɧɨɝɨ 
ɨɫɧɨɜɚɧɢɹ). 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
ܤ  = ொ˓.ˑ˔ː௤˅ ,                          (6.13) 

ܤ  = Ͷ͹͸ͷ,ͷ ͹ͺ,ͳ = ͸ͳ,Ͳͳ ˏ. 
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ܤɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɬɚɧɞɚɪɬɧɨɦɭ 

ɪɹɞɭ,ɩɨɷɬɨɦɭ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ.  
ܤ  = ͸Ͷˏ 
 
ɉɪɢɧɢɦɚɟɦ ݊ = Ͷ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɥɟɬɨɜ ɲɢɪɢɧɨɣ b=16 ɦɟɬɪɨɜ.  
Ɍɨɥɳɢɧɚ ɛɵɤɚ ɩɨ Ȼɟɪɟɡɢɧɫɤɨɦɭ: 
 ݀ ൒ ሺͲ,ͳʹ ÷ Ͳ,ͳ͸ሻ ∙ ܾ,                        (6.14) 
 ݀ ൒ ሺͲ,ͳʹ ÷ Ͳ,ͳ͸ሻ ∙ ͳ͸ ˏ, 
 ݀ ൒ ሺͳ,ͻ ÷ ʹ,͸ሻ ˏ. 
 
ȼɵɛɢɪɚɸ ɛɵɤ ɫ ݀ = ͵,Ͳ ˏ.  
 
Ɍɨɝɞɚ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫ ɭɱɟɬɨɦ ɛɵɤɚ: 
˅ܤ  = ܾ ∙ ݊ + ሺ݊ − ͳሻ ∙ ݀ = ͳ͸ ∙ Ͷ + ሺͶ − ͳሻ ∙ ͵,Ͳ = ͹͵ ˏ. 

 
6.4.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 
ɂɡ ɮɨɪɦɭɥɵ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɦɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, ɫɧɚɱɚɥɚ ɛɟɡ ɭɱɟɬɚ 
ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ - 01H , ɚ ɡɚɬɟɦ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ - 02H . 

଴ଵܪ  = ( ொ˓˃˔˚௠∙஻∙√ଶ∙𝑔)మయ
,                    (6.15) 

 
ɝɞɟ m = 0,49– ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɞɥɹ ɩɪɨɮɢɥɹ ɬɢɩɚ Ⱥ. 
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଴ଵܪ  = ( Ͷ͹͸ͷ,ͷͲ,Ͷͻ ∙ ͸Ͷ ∙ √ʹ ∙ ͻ,ͺͳ)ଶଷ = ͳͲ,ͷ͸ ˏ 

 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 

ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ 
଴ଶܪ  = ( ொ˓˃˔˚௠∙𝜎˔ˉ∙𝜎೙∙஻∙√ଶ∙𝑔)మయ

,              (6.16) 

 
ɝɞɟ ɫɠ - ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (6.19); 

n- ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ,ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɩɪɟɞɩɨɥɚɝɚɟɦ ɱɬɨ ɩɨɞɬɨɩɥɟɧɢɹ 
ɜɨɞɨɫɥɢɜɚ ɧɟɬ ɢ n= 1,0. 

ɉɪɢ ɧɚɥɢɱɢɢ ɪɚɡɞɟɥɶɧɨɝɨ ɭɫɬɨɹ ɦɟɠɞɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɨɣ ɢ ɡɞɚɧɢɟɦ 
Ƚɗɋ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɩɥɨɬɢɧɵ ɢ ɛɟɪɟɝɨɜɨɝɨ ɭɫɬɨɹ ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ ɤɨɷɮɮɢɰɢɟɧɬ 
ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (6.19): 

 σ̝̄
=∙ε̟n−∙ε∙
 
 

 
ɝ
ɞ
ɟ𝜺˖= 0,7 ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ 

0 = 0,45 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɮɨɪɦɭ ɛɵɤɨɜ ɜ ɩɥɚɧɟ – ɩɪɢɧɢɦɚɟɦ 
ɨɤɪɭɝɥɭɸ ɮɨɪɦɭ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨɬɨɤɭ. 
 𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ Ͳ,͹ + ሺͶ − ͳሻ ∙ Ͳ,Ͷͷ Ͷ ∙ ͳͲ,ͷ͸ͳ͸ = Ͳ,ͻ͵  

଴ଶܪ  = ሺ Ͷ͹͸ͷ,ͷͲ,Ͷͻ ∙ ͸Ͷ ∙ Ͳ,ͻ͵ ∙ √ʹ ∙ ͻ,ͺͳሻଶ/ଷ = ͳͳ,Ͳͺ ˏ ,   
 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ: 
ܪ  = ଴ଶܪ − ఈ∙௏బమଶ∙𝑔  ,                         (6.18) 

 
ɝɞɟ ଴ܸ - ɫɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ, ߙ = ͳ,ͳ- ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ, 

 

଴ܸ = ܳ˓ሺߘʜʞʢ − ʓʜʏሻߘ ∙ ሺܤ + ሺ݊ − ͳሻ ∙ ݀ሻ = 

 = ସ଻଺ହ,ହሺଷଵଷ−ଶଵଶሻ∙ሺ଺ସ+ሺସ−ଵሻ∗ଷ,଴ሻ = Ͳ,͸ͷ ˏ/˔ .                     (6.19) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 



79 

 

ܪ = ͳͳ,Ͳͺ − ͳ,ͳ ∙ Ͳ,͸ͷଶʹ ∙ ͻ,ͺͳ = ͳͳ,Ͳ͸ ˏ . 
 
Ɉɤɪɭɝɥɹɟɦ ɞɨ ɰɟɥɨɝɨ ɡɧɚɱɟɧɢɹ ܪ˔˕ = ͳʹ ˏ. 
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 ∇ʒʑ = ∇ʜʞʢ − ʜ˔˕ = ͵ͳ͵ − ͳʹ = ͵Ͳͳ ɦ.                    (6.20) 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
ʒʐߘ  = ʒʑߘ + ͳ,͸ ∙ ˕˔ܪ = ͵Ͳͳ + ͳ,͸ ∙ ͳʹ = ͵ʹͲ,ʹ ˏ.                   (6.21) 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɪɢɧɢɦɚɟɬɫɹ ɛɨɥɶɲɟɟ ɢɡ ɩɨɥɭɱɢɜɲɢɯɫɹ ɡɧɚɱɟɧɢɣ. 
 ∇ʒʐʞ = ͵ͳͷ,ͳͷˏ ∇ʒʐ = ͵ʹͲ,ʹ ɦ. 
 
ɉɪɢɧɢɦɚɟɦ ∇ʒʞ = ͵ʹͲ,ʹ ɦ. 
 
6.4.3 ɉɨɫɬɪɨɟɧɢɟ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɚ ɩɨ Ʉɪɢɝɟɪ-Ɉɮɢɰɟɪɨɜɭ 
 
ȼɵɱɢɫɥɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɞɥɹ ܪ˔˕ = ͳʹ ˏ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.3. Ɍɚɤɠɟ ɧɚ ɪɢɫɭɧɤɟ 6.1 ɢɡɨɛɪɚɠɟɧ ɨɝɨɥɨɜɨɤ ɩɥɨɬɢɧɵ. 
 

Ɍɚɛɥɢɰɚ 6.3 - ɉɪɢɜɟɞёɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɨɱɟɪɬɚɧɢɹ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ  
№ ɫɬɪɨɤɢ x y x*  y*  
1 0 0,126 0 1,512 
2 0,1 0,036 1,2 0,432 
3 0,2 0,007 2,4 0,084 
4 0,3 0 3,6 0 
5 0,4 0,006 4,8 0,072 
6 0,5 0,027 6 0,324 
7 0,6 0,06 7,2 0,72 
8 0,7 0,1 8,4 1,2 
9 0,8 0,146 9,6 1,752 
10 0,9 0,198 10,8 2,376 
11 1 0,256 12 3,072 
12 1,1 0,321 13,2 3,852 
13 1,2 0,394 14,4 4,728 
14 1,3 0,475 15,6 5,7 
15 1,4 0,564 16,8 6,768 
16 1,5 0,661 18 7,932 
17 1,6 0,764 19,2 9,168 
18 1,7 0,873 20,4 10,476 
19 1,8 0,987 21,6 11,844 
20 1,9 1,108 22,8 13,296 
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Ɋɢɫɭɧɨɤ 6.1 – Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 
6.4.4 Ɋɚɫɱёɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

 
ɉɪɢ ɩɪɨɬɟɤɚɧɢɢ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ ɜɫɥɟɞɫɬɜɢɟ ɩɚɞɟɧɢɹ ɫɬɪɭɢ ɫɤɨɪɨɫɬɶ 

ɩɨɬɨɤɚ ɜɨɡɪɚɫɬɚɟɬ ɢ ɞɨɫɬɢɝɚɟɬ ɧɚɢɛɨɥɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ 
ɜɨɞɨɫɥɢɜɨɦ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ. 

ɋɨɩɪɹɠɟɧɢɟ ɛɭɪɧɨɝɨ ɩɨɬɨɤɚ ɫɨ ɫɩɨɤɨɣɧɵɦ ɩɪɨɢɫɯɨɞɢɬ ɜ ɮɨɪɦɟ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ. ɉɪɢ ɷɬɨɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɨɬɧɨɲɟɧɢɹ ɝɥɭɛɢɧɵ h′′c 
ɢ ɛɵɬɨɜɨɣ ɝɥɭɛɢɧɵ hʜʐ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɬɢɩɵ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ: 

1. h′′c > hʜʐ − ɫɨɩɪɹɠɟɧɢɟ ɩɨ ɬɢɩɭ ɨɬɨɝɧɚɧɧɨɝɨ ɩɪɵɠɤɚ; 
2. h′′c = hʜʐ −ɫɨɩɪɹɠɟɧɢɟ ɜ ɜɢɞɟ ɩɪɵɠɤɚ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ; 
3. h′′c < hʜʐ − ɫɨɩɪɹɠɟɧɢɟ ɜ ɜɢɞɟ ɧɚɞɜɢɧɭɬɨɝɨ (ɡɚɬɨɩɥɟɧɧɨɝɨ) ɩɪɵɠɤɚ. 
Ɉɩɪɟɞɟɥɢɦ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ. 
Ʉɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ: hˍ˓ = √ αQమ˓ሺB+ሺ୬−ଵሻδʐሻమ୥య

                       (6.22) 

 hˍ˓ = √ ଵ,ଵ∙ସ଻଺ହ,ହ మሺ଺ସ+ሺସ−ଵሻ∙ଷ.଴ሻమ∙ଽ,଼ଵ =య ͹,ͺʹ ˏ;    

Ɉɩɪɟɞɟɥɢɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖′ = ℎ௖′ = 𝜑√ʹ݃ሺʜʞʢݍ − ʓʜʝ − ℎ௖′ ሻ = ͸ͷ,͵Ͳ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ሺ͵ͳ͵ − ʹͳʹ − Ͳሻ = = ͳ,͸͵ ˏ.                          (6.23) 
 

ɝɞɟ φ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɥɢɧɵ ɫɥɢɜɧɨɣ ɝɪɚɧɢ [4, ɬɚɛɥɢɰɚ 
9-10], q – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
ݍ  = ொ𝑝஻+ሺ௡−ଵሻ∙ఋʐ = ସ଻଺ହ,ହ଺ସ+ሺସ−ଵሻ∙ଷ,଴ = ͸ͷ,͵ ˏଷ/˔.                     (6.24) 
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ℎ௖′ = 𝜑√ʹ݃ሺʜʞʢݍ − ʓʜʝ − ℎ௖′ ሻ = ͸ͷ,͵Ͳ,ͻ√ʹ ∙ ͻ,ͺͳሺ͵ͳ͵ − ʹͳʹ − ͳ,͸͵ሻ = = ͳ,͸Ͷ ˏ;                          (6.25) 
 ℎ′′௖ = ℎ௖′ʹ ቌ√ͳ + ͺ ∙ ቆℎˍ˓ℎ௖′ ቇଷ − ͳቍ =  ͳ,͸Ͷʹ ቌ√ͳ + ͺ ∙ (͹,ͺʹͳ,͸Ͷ)ଷ − ͳቍ ==  ʹ͵,͵Ͷ ˏ.                                                                                                   
 ʹ͵,͵Ͷ > ͳʹ,ͷ 
ɉɨɥɭɱɢɥɢ h′′c > hʜʐ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢɦɟɟɦ ɨɬɨɝɧɚɧɧɵɣ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ 

ɩɪɵɠɨɤ. 
Ƚɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ ɩɪɢɧɢɦɚɟɦ ɫ ɩɨɦɨɳɶɸ ɧɨɫɤɚ-ɬɪɚɦɩɥɢɧɚ ɫ 

ɨɬɛɪɨɫɨɦ ɫɬɪɭɢ ɧɚ ɛɟɡɨɩɚɫɧɨɟ ɪɚɫɫɬɨɹɧɢɟ. 
 

6.4.5 Ɋɚɫɱɟɬ ɧɨɫɤɚ-ɬɪɚɦɩɥɢɧɚ ɢ ɨɬɥɟɬɚ ɞɚɥɶɧɨɫɬɢ ɫɬɪɭɢ 
 

ɋɯɟɦɚ ɞɥɹ ɪɚɫɱёɬɚ ɧɨɫɤɚ-ɬɪɚɦɩɥɢɧɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.2. 
 

 
Ɋɢɫɭɧɨɤ 6.2 – ɋɯɟɦɚ ɤ ɪɚɫɱёɬɭ ɬɪɚɦɩɥɢɧɚ 

 
ɂɡ ɪɟɤɨɦɟɧɞɚɰɢɣ ɨɬɦɟɬɤɚ ɧɨɫɤɚ ɩɪɢɧɢɦɚɟɬɫɹ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɨɬɦɟɬɤɢ 

ɧɢɠɧɟɝɨ ɛɶɟɮɚ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɨɬɦɟɬɤɚ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ 
ɫɥɭɱɚɟ ∇ɇȻmax=225,9 ɦ, ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ ɩɪɢɦɟɦ ɪɚɜɧɵɦ 2 ɦɟɬɪɚɦ. Ɍɨɝɞɚ 
ɨɬɦɟɬɤɚ ɧɨɫɤɚ ɛɭɞɟɬ ɪɚɜɧɚ ∇ʜʝʠ = ʹʹͷ,ͻ + ʹ = ʹʹ͹,ͻ ɦ. 

Ɉɩɪɟɞɟɥɢɦ ɧɚɩɨɪ ɧɚ ɧɨɫɤɟ: 
 𝑧ː = ∇ʜʞʢ − ∇ʜʝʠ = ͵ͳ͵ − ʹʹ͹,ͻ = ͺͷ,ͳ ˏ.                      (6.26) 
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Ⱦɚɥɟɟ, ɢɫɩɨɥɶɡɭɹ ɜɟɥɢɱɢɧɭ ɧɚɩɨɪɚ ɧɚ ɧɨɫɤɟ, ɨɩɪɟɞɟɥɢɦ ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ 
ɧɟɦ: 

 

 𝑣ː = 𝜑 ∙ √ʹ ∙ ݃ ∙ 𝑧ː = Ͳ,ͻͷ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͺͷ,ͳ = ͵ͺ,ͺ ˏ/˔        (6.27) 
  ܼ଴ = ∇ʜʞʢ − ℎʜʐ = ͵ͳ͵ − ʹʹͶ,Ͷ = ͺͺ,͸ ɦ.          (6.28) 
 
Ɉɩɪɟɞɟɥɢɦ ɞɚɥɶɧɨɫɬɶ ɨɬɥɟɬɚ ɫɬɪɭɢ: 
ܮ  = ˃ܭ ∙ 𝑧ː ∙ 𝜑ଶ ∙ sin ߙʹ ∙ ቌͳ + √ͳ + (𝑧଴𝑧ː − ͳ) ∙ ͳ𝜑ଶ ∙ sinଶߙቍ                    ሺ͸.ʹͻሻ 
 

ɝɞɟ Kɚ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ, ɩɪɢɧɢɦɚɟɦɵɣ ɢɫɯɨɞɹ ɢɡ ɱɢɫɥɚ Ɏɪɭɞɚ: 
ݎܨ  = ௩మː𝑔∙ℎː = ଷ଼,଼మଽ,଼ଵ∙ଵ,଺଼ = ͻͳ,͵,                                                         (6.30) 

 
ɝɞɟ hɧ ɨɩɪɟɞɟɥɢɥɢ ɩɨ ɮɨɪɦɭɥɟ (6.33): 

 ℎː = ௤˅௩ː = ଺ହ,ଶ଼ଷ଼,଼ = ͳ,͸ͺ ˏ.                      (6.31) 

  

ɝɞɟ ݍ˅ = ொ஻+ሺ௡−ଵሻ∙ௗ = ସ଻଺ହ,ହ଺ସ+ሺସ−ଵሻ∙ଷ = ͸ͷ,ʹͺ ˏଶ ˔⁄                     (6.32) 

 
ɉɪɢ ɱɢɫɥɟ Ɏɪɭɞɚ ɛɨɥɶɲɟ 35 Ʉɚ=0,85.  ɍɝɨɥ α ɩɪɢɧɢɦɚɟɬɫɹ 30°. 

ܮ  = Ͳ,ͺͷ ∙ ͺͷ,ͳ ∙ Ͳ,ͻͷଶ ∙ ʹ𝑖݊ݏ ∙ ͵Ͳ ∙ ቌͳ + √ͳ + (ͺͺ,͸ͺͷ,ͳ − ͳ) ∙ ͳͲ,ͻͷଶ ∙ 𝑖݊ଶ͵Ͳቍݏ == ͳͳͺ,Ͳͳ ˏ.                                                                                                             
 
ɐɟɥɟɫɨɨɛɪɚɡɧɨ ɜɵɛɢɪɚɬɶ ɩɪɨɮɢɥɶ ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɨɬɥɟɬ ɫɬɪɭɢ ɧɚ 

ɪɚɫɫɬɨɹɧɢɟ ɛɨɥɶɲɟ 0,4 ɨɬ 𝑧଴- ɧɚɩɨɪɚ ɫɨɡɞɚɜɚɟɦɨɝɨ ɩɥɨɬɢɧɨɣ, ɚ ɬɚɤɠɟ ɫ 
ɧɚɢɦɟɧɶɲɟɣ ɜɵɫɨɬɨɣ ɧɨɫɤɚ.  
ܮ  > Ͳ.Ͷ ∙ 𝑧଴                         (6.33) 

 ͳͳͺ,Ͳͳ ˏ > ͵ͷ,Ͷ ˏ 
 

Ɉɩɪɟɞɟɥɢɦ ɝɥɭɛɢɧɭ ɪɚɡɦɵɜɚ: 
 ℎ˓˃ˊ = ݐ − ℎː˄,                        (6.34) 
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ɝɞɟ t ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ: 
ݐ  = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ రݎܨ√ ൯ ∙ ݎܨ√ ∙ √ℎː˄݀ర ∙ ℎː = 

= (Ͳ,ͳ + Ͳ,Ͷͷ ∙ √ͻͳ,͵ర ൯ ∙ √ͻͳ,͵ ∙ √ଵଶ,ସଵర ∙ ͳ,͸ͺ = ͶͶ,ͻͳ ˏ.                           (6.35) 

 
Ɍɨɝɞɚ: 
 ℎ˓˃ˊ = ͶͶ,ͻͳ − ͳʹ,Ͷ = ͵ʹ,ͷͳ ˏ. 
 
Ɉɩɪɟɞɟɥɢɦ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɩɥɨɬɢɧɵ ɰɟɧɬɪɚ ɪɚɡɦɵɜɚ ɹɦɵ: 
ଵܮ  = ܮ + ௧௧𝑔ఈభ,                                                                       (6.36) 

 
ɝɞɟ 
ଵߙ݃ݐ  = ߙଶ݃ݐ√ + ʹ ∙ ݃ ∙ ሺͲ,ͷ ∙ ℎː ∙ cos ߙ + ܽ − ℎː˄ሻ𝑣ଶː ∙ ߙଶݏ݋ܿ =

= √Ͳ,͵͵ + ʹ ∙ ͻ,ͺͳ ∙ ሺͲ,ͷ ∙ ͳ,͸ͺ ∙ Ͳ,ͺ͹ + ͳͷ,ͻ − ͳʹ,Ͷሻ͵ͺ,ͺଶ ∙ Ͳ,͹ͷ = Ͳ,͸Ͷ  
 

ɝɞɟ ܽ- ɜɵɫɨɬɚ ɭɫɬɭɩɚ ɧɚɞ ɞɧɨɦ 
 
Ɍɨɝɞɚ: 
ଵܮ  = ͳͳͺ,Ͳͳ + ͶͶ,ͻͳͲ,͸Ͷ = ͳͺͺ,ͳͺ ˏ. 
 
Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɹɦɵ ɪɚɡɦɵɜɚ ɜɞɨɥɶ ɬɟɱɟɧɢɹ ɧɚ ɭɪɚɜɧɟɧɢɟ 

ɪɚɡɦɵɬɨɝɨ ɪɭɫɥɚ ɪɚɜɧɚ  
 ܾ௣ = ʹ.ͷℎˍ˓ + ͵,͹ℎ˓˃ˊ = 2,5∙ ͹,ͺʹ +3,7∙32,51=139,8 ɦ            (6.37) 
 

6.4.6 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ 
ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ 

 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɧɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɪɚɫɯɨɞɚ 

ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ: 
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˅଴ଵ˒ˑܪ = ( ொ˓.˒ˑ˅௠஻√ଶ𝑔)మయ = ቀ ହସ଻ହ,ହ଴,ସଽ∙଺ସ√ଶ∙ଽ,଼ଵቁమయ = ͳͳ,ͷͺ ˏ ,                   (6.38) 

 ܳ˓.˒ˑ˅ = ܳ˒ˑ˅.௠௔௫ − ܳʒʏ ∙ ݊ − ܳ˃˅.˅ˑˇ = ͹ʹͷͻ − ʹͺͶ ∙ Ͷ − ͸Ͷ͹,ͷ = ͷͶ͹ͷ,ͷ ˏయ̝
  

 
ɝɞɟ ȽȺQ  − ɪɚɫɯɨɞ ɜɨɞɵ, ɩɪɨɯɨɞɹɳɢɣ ɱɟɪɟɡ ɨɞɢɧ ɝɢɞɪɨɚɝɪɟɝɚɬ;  

max.ɩɨɜQ − ɪɚɫɯɨɞ ɜɨɞɵ ɩɪɢ P = 0,01%; ܳ˃˅.˅ˑˇ− ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɚɜɚɪɢɣɧɵɣ ɜɨɞɨɫɛɪɨɫ;  
B − ɫɭɦɦɚ ɜɫɟɯ ɩɪɨɥɟɬɨɜ, ɜɤɥɸɱɚɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ, ɟɫɥɢ ɨɧ ɧɚɡɧɚɱɟɧ. 
˅଴ଶ˒ˑܪ  = ( ொ˓.˒ˑ˅௠ఌ𝜎೙஻√ଶ𝑔)మయ = ቀ ହସ଻ହ,ହ଴,ସଽ∙଴,ଽ଺∙ଵ∙଺ସ√ଶ∙ଽ,଼ଵቁమయ = ͳͳ,ͻͲ ˏ                  (6.39) 

 ∇ʣʞʢ˓ = ∇ʒʑ + ˅ˑ˒ܪ = ͵Ͳͳ + ͳͳ,ͻͲ = ͵ͳʹ,ͻ ˏ                   (6.40) 
 
Ɋɚɫɱɟɬɧɚɹ ɨɬɦɟɬɤɚ Ɏɉɍ ɪɚɜɧɚɹ 312,9 ɦ ɧɟ ɩɪɟɜɵɲɚɟɬ ɡɚɞɚɧɧɭɸ ɨɬɦɟɬɤɭ 

Ɏɉɍ ɪɚɜɧɭɸ 315,4 ɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɨɫɥɢɜɚ ɛɭɞɟɬ 
ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɩɪɨɩɭɫɤɚ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ. 

Ɉɬɦɟɬɤɚ Ɏɉɍ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 315,4 ɦ. 
 
6.4.7 Ɋɚɫɱɟɬ ɚɜɚɪɢɣɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ (ɝɥɭɛɢɧɧɵɣ) 
 
Ɋɚɫɯɨɞ ɞɥɹ ɚɜɚɪɢɣɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ: ܳ˃˅.˅ˑˇ = ͸Ͷ͹,ͷ ˏయ̝

 (ɫɦɨɬɪɟɬɶ ɩ. 2.2.1) 
Ɇɟɫɬɨɩɨɥɨɠɟɧɢɟ ɝɥɭɛɢɧɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ ɨɩɪɟɞɟɥɹɟɦ ɫ ɭɱɟɬɨɦ ɪɚɫɫɬɨɹɧɢɹ 

ɞɨ ɝɚɥɟɪɟɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ. Ɍɭɧɧɟɥɶ ɜɨɞɨɫɛɪɨɫɚ ɞɨɥɠɟɧ ɧɚɯɨɞɢɬɶɫɹ ɧɚ 
ɞɨɫɬɚɬɨɱɧɨɦ ɪɚɫɫɬɨɹɧɢɢ (ɦɢɧɢɦɭɦ 3 ɦ). ɋɥɟɞɨɜɚɬɟɥɶɧɨ ɨɬɦɟɬɤɭ ɩɨɪɨɝɚ 
ɜɨɞɨɫɥɢɜɚ ɩɪɢɧɢɦɚɟɦ: 

 ∇˒ˑ˓. ˅ˑˇ = ∇˒ˑˎ ˆ˃ˎ. +ℎˆ + ͷ = ʹͳʹ,Ͳ + ͵,ͷ + ͷ = ʹʹͲ,ͷ ˏ             (6.41) 
 

ɝɞɟ ∇˒ˑˎ ˆ˃ˎ. −ɨɬɦɟɬɤɚ ɩɨɥɚ ɝɚɥɟɪɟɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ; ℎˆ − ɜɵɫɨɬɚ ɝɚɥɟɪɟɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ. 
ɇɚɡɧɚɱɚɟɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɭɸ ɜɵɫɨɬɭ ɨɬɜɟɪɫɬɢɹ ℎˑ˕˅ ɪɚɜɧɭɸ 2 ɦ ɢ 

ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɥɨɳɚɞɶ ɜɫɟɯ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɨɬɜɟɪɫɬɢɣ: 
 𝜔 = ொ˓ఓ√ଶ𝑔ு = ଺ସ଻,ହ଴,଼√ଶ∙ଽ,଼ଵ∙ଽଵ,ହ = ͳͻ,ͳ ˏଶ                     (6.42) 

 
ɝɞɟ ߤ − ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɞɥɹ ɜɨɞɨɫɛɪɨɫɚ ɫ ɩɥɚɜɧɵɦ ɜɵɯɨɞɨɦ ɢ ɧɟɛɨɥɶɲɨɣ 
ɲɟɪɨɯɨɜɚɬɨɫɬɶɸ ɩɪɢɧɢɦɚɟɦ 0,8; ܳ˃˅.˅ˑˇ − ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ; 
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ܪ − ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ (ɨɬɦɟɬɤɚ ɰɟɧɬɪɚ ɜɯɨɞɧɨɝɨ 
ɫɟɱɟɧɢɹ ɪɚɜɧɚ 91,5 ɦ). 

Ɉɩɪɟɞɟɥɹɟɦ ɲɢɪɢɧɭ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɢ ɪɚɡɛɢɜɚɟɦ ɧɚ ɫɬɚɧɞɚɪɬɧɵɟ 
ɨɬɜɟɪɫɬɢɹ: 

ܤ  = 𝜔ℎˑ˕˅ = ଵଽ,ଶଵ = ͳͻ,ͳ  ˏ                       (6.43) 

ܤ  = ݊ ∙ ܾˑ˕˅ = ͷ ∙ Ͷ = ʹͲ ˏ                       (6.44) 
 
ɉɪɢɧɢɦɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ ݊ = ʹ, ɲɢɪɢɧɭ ɨɬɜɟɪɫɬɢɣ ܾˑ˕˅ = ͷ ˏ, 

ɜɵɫɨɬɭ ɨɬɜɟɪɫɬɢɣ ℎˑ˕˅ = ʹ ˏ.  
 

6.5 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 

6.5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
 

Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ 
ɫɨɨɪɭɠɟɧɢɹ ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɫɧɨɜɚɧɢɸ. ɇɚɢɛɨɥɟɟ 
ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ ɦɢɧɢɦɚɥɶɧɭɸ 
ɲɢɪɢɧɭ ɩɨɧɢɡɭ (ɫɦ. ɪɢɫɭɧɨɤ 6.3). 

ɇɨ ɩɪɢ ɫɜɨɟɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 
ɭɫɥɨɜɢɹɦ: 

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

Ɋɢɫɭɧɨɤ 6.3 – ɋɯɟɦɚ ɬɪɟɭɝɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ 
 
Ȼɟɬɨɧ ɫɥɚɛɨ ɫɨɩɪɨɬɢɜɥɹɟɬɫɹ ɪɚɫɬɹɠɟɧɢɸ, ɜ ɧёɦ ɧɟɞɨɩɭɫɬɢɦɨ ɩɨɹɜɥɟɧɢɟ 

ɬɪɟɳɢɧ ɫ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɹɜɥɟɧɢɸ ɨɩɚɫɧɨɣ ɮɢɥɶɬɪɚɰɢɢ 
ɫɨ ɜɫɟɦɢ ɜɵɬɟɤɚɸɳɢɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɡ ɭɫɥɨɜɢɹ ɧɟɞɨɩɭɳɟɧɢɹ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ, 
ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɨ ɨɫɧɨɜɚɧɢɸ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɚɤ: 
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௡ூܤ = ℎ√ߩ˄ߩ௪ ሺͳ − ݊ሻ + ݊ሺʹ − ݊ሻ − ଵߙ  ,                                                              ሺ͸.Ͷͷሻ 
 

ɝɞɟ   ߙଵ − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɸ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚ 
ɫɱɟɬ ɭɫɬɪɨɣɫɬɜɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɡɚɜɟɫ, ɞɪɟɧɚɠɟɣ ɢ ɲɩɭɧɬɨɜ, 
ɩɪɢɧɢɦɚɟɦɵɣ 0,5; 
 ℎ = ∇ʜʞʢ − ∇˒ˑˇ = ͵ͳ͵ − ͵ͳʹ = ͳͲͳ ˏ.                                               (͸.Ͷ͸) 

 
ɂɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ ɩɨ ɨɫɧɨɜɚɧɢɸ ɲɢɪɢɧɚ 

ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
௡ூூܤ  = ௡ℎ݂ߛ ቀߩ˄ߩ௪ + ݊ −  ଵቁ ,                                                                                      ሺ͸.Ͷ͹ሻߙ

 
ɝɞɟ  ߛ௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɢɧɢɦɚɟɦɵɣ 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ 1,25; 
 f – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɥɨɬɢɧɵ ɫɞɜɢɝɭ ɩɨ ɨɫɧɨɜɚɧɢɸ, 
ɩɪɢɧɢɦɚɟɦɵɣ ɞɥɹ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ 0,8.  

Ɂɚɞɚɜɚɹɫɶ ɡɧɚɱɟɧɢɟɦ n, ɜɵɱɢɫɥɹɟɦ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ɩɨ ɩɟɪɜɨɦɭ ɢ ɜɬɨɪɨɦɭ 
ɭɫɥɨɜɢɹɦ. 

Ɍɨɱɤɚ ɩɟɪɟɫɟɱɟɧɢɹ ɤɪɢɜɵɯ ɨɩɪɟɞɟɥɢɬ ɢɫɤɨɦɭɸ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 6.4:    
Ɍɚɛɥɢɰɚ 6.4 – Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɩɨ ܤ௡ூ  ɢ ܤ௡ூூ 
1 ɬɪɟɛɨɜɚɧɢɟ 2 ɬɪɟɛɨɜɚɧɢɟ 
n B n B 
0 73,3 0 83,1 
0,1 74,3 0,1 78,9 
0,2 75,7 0,2 75,2 
0,3 77,9 0,3 71,7 
0,4 80,4 0,4 68,6 
0,5 83,9 0,5 65,8 
0,6 88,6 0,6 63,1 

 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɫɬɪɨɢɦ ɡɚɜɢɫɢɦɨɫɬɢ ɜ = f(n). ɉɪɢɜɟɞɟɧɧɵɣ ɧɚ 

ɪɢɫɭɧɤɟ 6.4. 
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Ɋɢɫɭɧɨɤ 6.4 - Ƚɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɟɣ ɜ1(n) ɢ ɜ2(n) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɫɤɨɦɚɹ ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɞɨɥɠɧɚ ɨɬɜɟɱɚɬɶ 

ɨɞɧɨɜɪɟɦɟɧɧɨ ɞɜɭɦ ɭɫɥɨɜɢɹɦ, ɬɨ ɟɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɟɪɟɫɟɱɟɧɢɟɦ ɞɜɭɯ 
ɝɪɚɮɢɤɨɜ: ɜ1(n) ɢ ɜ2(n) -  b = 75,5 ɦ, n=0,19. Ɍɚɤ ɤɚɤ ɜ ɨɫɧɨɜɚɧɢɢ ɫɤɚɥɚ, ɬɨ ɩɪɢɦɟɦ 
ɩɥɨɬɢɧɭ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ (ɬ.ɟ n=0) c ɲɢɪɢɧɨɣ ɩɨɞɨɲɜɵ b = 75,5 
ɦ. 

 
6.5.2 Ɋɚɡɪɟɡɤɚ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 

          
ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɪɚɡɪɟɡɚɧɚ ɲɜɚɦɢ ɩɨ ɨɫɹɦ 

ɛɵɤɨɜ, ɬ.ɟ. ɲɢɪɢɧɚ ɨɞɧɨɣ ɫɟɤɰɢɢ ɦɟɠɞɭ ɲɜɚɦɢ ɪɚɜɧɚ: 
˔˄ܤ  = ܾ + ݀ = ͳ͸ + ͵ = ͳͻ ˏ,                      (6.48) 
 

ɝɞɟ b – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ; ݀ – ɬɨɥɳɢɧɚ ɛɵɤɚ. 
 
ɒɢɪɢɧɚ ɩɨɫɬɨɹɧɧɵɯ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɲɜɨɜ ɪɚɜɧɚ 0,5 ɫɦ 

ɧɚ ɪɚɫɫɬɨɹɧɢɢ 3 ɦ ɨɬ ɥɢɰɟɜɨɣ ɝɪɚɧɢ ɢ ɝɪɟɛɧɹ ɢ 0,2 ɫɦ ɜɧɭɬɪɢ ɬɟɥɚ ɩɥɨɬɢɧɵ [6]. 
ȼ ɤɨɧɫɬɪɭɤɰɢɢ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɲɜɨɜ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ: 
- ɭɩɥɨɬɧɟɧɢɟ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɶ; 
- ɞɪɟɧɚɠɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ ɨɬɜɨɞ ɩɪɨɮɢɥɶɬɪɨɜɚɜɲɟɣɫɹ 

ɱɟɪɟɡ ɭɩɥɨɬɧɟɧɢɟ ɜɨɞɵ; 
- ɫɦɨɬɪɨɜɵɟ ɲɚɯɬɵ ɢ ɝɚɥɟɪɟɹ ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɲɜɚ ɢ ɪɟɦɨɧɬɚ 

ɭɩɥɨɬɧɟɧɢɹ. 
 

6.5.3 Ȼɵɤɢ 
 

Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɨɛɵɱɧɨ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɜ ɩɥɚɧɟ ɮɨɪɦɭ ɞɥɹ ɬɨɝɨ, 
ɱɬɨɛɵ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɦɟɠɞɭ ɛɵɤɚɦɢ ɛɵɥ ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɧɚɢɛɨɥɶɲɢɦ. 
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ɉɨɫɤɨɥɶɤɭ ɫɬɚɧɞɚɪɬɧɭɸ ɲɢɪɢɧɭ ɩɪɨɥɟɬɚ (b), ɩɪɢɧɹɬɚɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ ɡɚɜɨɞɨɜ-ɢɡɝɨɬɨɜɢɬɟɥɟɣ, ɪɚɜɧɚ ɜ ɧɚɲɟ ɫɥɭɱɚɟ 16, ɬɨ 
ɬɨɥɳɢɧɚ ɛɵɤɚ ɞɨɥɠɧɚ ɛɵɬɶ ɛɨɥɟɟ 2,56 ɦ. 

ɉɪɢɦɟɦ ɪɚɡɪɟɡɧɨɣ ɛɵɤ ɬɨɥɳɢɧɨɣ d = 3 ɦ. 
Ɍɨɥɳɢɧɭ ɩɚɡɨɜɨɝɨ ɩɟɪɟɲɟɣɤɚ ɛɵɤɚ ɧɚɡɧɚɱɢɦ 1,0 ɦ. 
ɒɢɪɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ ɫɨɫɬɚɜɥɹɟɬ 2 ɦ, ɝɥɭɛɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ 

ɡɚɬɜɨɪɚ – 0,5 ɦ. 
ɒɢɪɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ ɪɚɜɧɚ 1 ɦ, ɝɥɭɛɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ 

ɡɚɬɜɨɪɚ – 0,5 ɦ. Ⱦɚɧɧɵɣ ɡɚɬɜɨɪ ɪɚɡɦɟɳɚɸɬ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1,5 ɦ. ɨɬ ɪɚɛɨɱɟɝɨ 
ɡɚɬɜɨɪɚ, ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɭɞɨɛɧɵɯ ɭɫɥɨɜɢɣ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ 
ɧɚ ɪɚɛɨɱɟɦ ɡɚɬɜɨɪɟ. 
 

6.5.4 ɍɫɬɨɢ  
 

ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɭɫɬɨɢ ɛɭɞɭɬ ɪɚɡɞɟɥɢɬɟɥɶɧɵɟ ɦɟɠɞɭ ɜɨɞɨɫɥɢɜɨɦ  ɡɞɚɧɢɟɦ 
Ƚɗɋ. Ɂɚɞɚɱɚ ɩɪɢɧɹɬɨɝɨ  ɪɚɡɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɨɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɡɚɳɢɬɟ ɩɨɬɨɤɚ ɜ 
ɧɢɠɧɟɦ ɛɶɟɮɟ (ɡɚ ɡɞɚɧɢɟɦ Ƚɗɋ) ɨɬ ɫɛɨɣɧɵɯ ɬɟɱɟɧɢɣ ɫɨ ɫɬɨɪɨɧɵ ɜɨɞɨɫɥɢɜɚ. 
 

6.5.5 Ⱦɪɟɧɚɠ  ɬɟɥɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ 
 

ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɭɫɬɪɨɣɫɬɜɨ 
ɞɪɟɧɚɠɚ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ (ɞɪɟɧ), ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɵɟ 
ɝɚɥɟɪɟɢ, ɢɥɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɞɪɟɧ, ɩɪɢɭɪɨɱɟɧɧɵɯ ɤ ɹɪɭɫɚɦ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɢ 
ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ ɫɦɨɬɪɨɜɵɟ ɲɚɯɬɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɦɟɠɫɟɤɰɢɨɧɧɵɯ ɲɜɚɯ 
ɩɥɨɬɢɧɵ. 

Ⱦɢɚɦɟɬɪ ɜɟɪɬɢɤɚɥɶɧɵɯ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ  ɩɪɢɦɟɦ 30 ɫɦ; ɪɚɫɫɬɨɹɧɢɟ 
ɦɟɠɞɭ ɨɫɹɦɢ ɞɪɟɧ - 3 ɦ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ , ɚ ɬɚɤɠɟ ɞɨ 
ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɪɨɞɨɥɶɧɨɣ ɝɚɥɟɪɟɢ ɫɥɟɞɭɟɬ ɧɚɡɧɚɱɚɬɶ ɧɟ ɦɟɧɟɟ 2 ɦ ɩɪɢ 
ɫɨɛɥɸɞɟɧɢɢ ɭɫɥɨɜɢɹ 
 

                         (6.49) 
 

ɝɞɟ   - ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ; 
n - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ,  

- ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ,   ɪɚɜɧɵɣ 
25. 

ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɝɞɟ  = ∇ʜʞʢ − ∇ ʞˑˇˑ˛˅ы = ͵ͳ͵ − ʹͳʹ = ͳͲͳ ˏ. 
α dr > 

ଵ଴ଵ∗ଵ,ଶହଶହ > ͷ,Ͳͷ ˏ 

ɉɪɢɦɟɦ α dr = 5,5 ɦ. 
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6.5.6 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 

ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ, ɪɚɫɩɨɥɨɠɟɧɵɟ ɫ 
ɲɚɝɨɦ ɩɨ ɜɵɫɨɬɟ 21 ɦ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɚ.  

Ƚɚɥɟɪɟɹ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɜɵɫɨɬɟ 2 ɦ ɨɬ ɩɨɞɨɲɜɵ 
ɩɥɨɬɢɧɵ. ɒɢɪɢɧɚ ɝɚɥɟɪɟɢ 3 ɦ, ɜɵɫɨɬɚ 3,5 ɦ. 

Ƚɚɥɟɪɟɹ ɞɥɹ ɞɪɟɧɚɠɚ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚɞ ɩɨɞɨɲɜɨɣ. ȿё ɲɢɪɢɧɚ 3 ɦ, ɜɵɫɨɬɚ 
3,5 ɦ.  

ɋɦɨɬɪɨɜɵɟ ɫɥɭɠɚɬ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɦɨɬɟɱɧɨɝɨ ɨɬɜɨɞɚ ɜɨɞɵ ɢɡ 
ɜɵɲɟɥɟɠɚɳɟɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ, ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ ɢ ɭɩɥɨɬɧɟɧɢɣ 
ɲɜɨɜ, ɪɚɡɦɟɳɟɧɢɹ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɢ ɞɪ. ȿё ɲɢɪɢɧɚ 2,0 
ɦ, ɜɵɫɨɬɚ 2,5 ɦ. 
 

6.5.7 ɐɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ 
 

ɐɟɦ.ɡɚɜɟɫɚ – ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɷɥɟɦɟɧɬ. ɉɪɢɦɟɧɹɟɬɫɹ ɜ ɫɤɚɥɶɧɵɯ 
ɨɫɧɨɜɚɧɢɹɯ. 

ɍɫɬɪɨɢɦ ɡɚɜɟɫɭ ɩɨɞ ɩɨɞɨɲɜɨɣ ɩɥɨɬɢɧɵ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ. 
Ɂɚɜɟɫɵ – ɪɹɞ ɛɭɪɨɜɵɯ ɫɤɜɚɠɢɧ, ɞɢɚɦɟɬɪɨɦ 5-10 ɫɦ, ɜ ɤɨɬɨɪɵɯ ɧɚɝɧɟɬɚɟɬɫɹ 

ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɪɚɫɬɜɨɪ, ɡɚɩɨɥɧɹɸɳɢɣ ɬɪɟɳɢɧɵ ɜɨɤɪɭɝ ɫɤɜɚɠɢɧ ɢ ɫɨɡɞɚɸɳɢɣ 
ɩɪɟɩɹɬɫɬɜɢɟ ɞɥɹ ɜɨɞɵ. 

Ɍɨɥɳɢɧɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɡ ɞɨɥɠɧɚ ɛɵɬɶ 
 

mcr

nɡ
ɡ J

H

,


 ,                        (6.50) 

ˊߜ  >  ͷͻ,Ͷ ∙ ͳ,ʹͷͳͷ > Ͷ,ͻͷ ˏ 

ɝɞɟ ɡH -  ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ, ɨɩɪɟɞɟɥɹɟɦ ɫ ɩɨɦɨɳɶɸ ɋɉ «ɉɥɨɬɢɧɵ 
ɛɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ», ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ɪɚɜɟɧ 59,4 ɦ;  

ɩ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ;  

m,crJ - ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ, ɜ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɚɯ ɪɚɜɟɧ 15.
  

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɧɚɡɧɚɱɚɸɬ ɜ 
ɩɪɟɞɟɥɚɯ nȼ),,(l 10050ɡ  , ɝɞɟ nȼ  - ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 

lɡ = 77∙0,091 = 7 ɦ 
Ƚɥɭɛɢɧɭ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɨɣ   maxɡɚɜ 8,05,0 Hh  , ɝɞɟ

minmax ɇȻ-ɇɉɍ H . 
h ɡɚɜ = 0,7∙ (313-214) = 69,3 ɦ. 

 
 
 



90 

 

6.5.8 Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɨɫɧɨɜɚɧɢɢ 
 
Ⱦɥɹ ɨɬɜɨɞɚ ɮɢɥɶɬɪɭɸɳɟɣɫɹ ɜɨɞɵ ɢ ɫɧɢɠɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 

ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɜ ɨɫɧɨɜɚɧɢɢ ɫɨɨɪɭɠɟɧɢɹ ɭɫɬɪɚɢɜɚɸɬ ɞɪɟɧɚɠɢ.  
ȼɵɩɨɥɧɢɦ ɞɪɟɧɚɠ  ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ ɞɢɚɦɟɬɪɨɦ 300 ɦɦ ɫ 

ɲɚɝɨɦ 3 ɦ. Ƚɥɭɛɢɧɭ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɨɣ:   ɡɚɜɞɪ 7,05,0 hh  . 

Ⱦɥɹ ɧɚɲɟɝɨ ɫɥɭɱɚɹ ɩɪɢɦɟɦ: hɞɪ = 0,6∙69,3 =41,58 ɦ. 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɞɪɟɧɚɠɧɵɦɢ ɢ ɰɟɦɟɧɬɚɰɢɨɧɧɵɦɢ ɫɤɜɚɠɢɧɚɦɢ ɩɪɢɦɟɦ 

6 ɦ 
 
6.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
 
6.6.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 

 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ ɢ ɛɵɤɚ ɨɩɪɟɞɟɥɟɧɵ ɜ ɩɪɨɝɪɚɦɦɟ 

AutoCad. ܵ˒ˎ = ͵ͻ͸ʹ,ͷ ˏଶ ; ܵ˄ = ͶͶͷͺ ˏଶ. 
ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (6.54):  
ˎ˒ܩ             = ܵ˒ˎ ∙ ܾ ∙ ˄ܾ + ˄ߜ = ͵ͻ͸ʹ,ͷ ∙ ͳ͸ ∙ ʹͶͳ͸ + ͵ = ͺͲͲͺͶ ˍʜˏ.                                       ሺ͸.ͷͶሻ 

 
ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɸ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ: 
˄ܩ  = ܵ˄ ∙ ˄ߜ ∙ ˄ܾ + ˄ߜ = ͶͶͷͺ ∙ ͵ ∙ ʹͶͳ͸ + ͵ = ͳ͸ͺͻ͵ ˍʜ/ˏ.                                          ሺ͸.ͷͷሻ 

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

 
ɝɞɟ  ݂ - ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
 ݂ = ሺߘʣʞʢ − ʒʑߘ + Ͳ,ͷሻ ∙ ܾ = ሺ͵ͳͷ,Ͷ − ͵Ͳͳ + Ͳ,ͷሻ ∙ ͳ͸ == ʹ͵ͺ,Ͷ ˏଶ                                                                                                              ሺ͸.ͷ͹ሻ 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 ܳˊ = Ͳ,Ͳͷͷ ∙ ʹ͵ͺ,Ͷ√ʹ͵ͺ,Ͷ ∙ ͻ,ͺͳ = ͳͻͺ͸ ˍʜ. 
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ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ: 
            ܳˊ˓ ˃˔˚ = ܳˊܾ + ˄ߜ = ͳͻͺ͸ͳ͸ + ͵ = ͳͲͶ,ͷ ˍʜ/ˏ.                                                        ሺ͸.ͷͺሻ 
 
6.6.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
ɗɩɸɪɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɩɪɢɧɢɦɚɟɦ ɩɨ ɬɪɟɭɝɨɥɶɧɢɤɭ.        

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
   ܶ˅ = ˅ ∙ ʹ˅ଶܪ = ͳͲ ∙ ͳͲͳଶʹ = ͷͳͲͲͷ ˍʜˏ.                                                          ሺ͸.ͷͻሻ 

 
ɋ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ܶː = ˅ ∙ ʹଶːܪ = ͳͲ ∙ ʹଶʹ = ʹͲ ˍʜˏ.                                                                        ሺ͸.͸Ͳሻ 
 
6.6.3 ȼɨɥɧɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɥɭɱɚɟ: 
 ܹ˅ ˑˎː = Ͳ,ͷߛ௪ℎଵ% ቆ̅ߨߣ + ℎ଴ʹቇ = Ͳ,ͷ ∙ ͳͲ ∙ ͳ,͵Ͷ ∙ ( ͳͲ͵,ͳͶ + Ͳ,ͷ͸Ͷʹ ) == ʹʹ͹,ͻ ˍʜ,                                                                                                             ሺ͸.͸ͳሻ 

 
ɝɞɟ  ℎ଴ ɩɨ ɮɨɪɦɭɥɟ (6.61): 

 ℎ଴ = ߣℎଵ%ଶ̅ߨ = ͵,ͳͶ ∙ ͳ,͵ͶଶͳͲ = Ͳ,ͶͶͷ ˏ.                                                             ሺ͸.͸ͳሻ 

 
ɉɥɟɱɨ ɫɢɥɵ ܹ˅ ˑˎː ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 

 ˖˔ = ߨߣʹ̅ − ͵ͅ ℎଵ% = ͳͲʹ ∙ ͵,ͳͶ − ͵ͅ ∙ ͳ,͵Ͷ = ͳ,ͳ ˏ.                                            ሺ͸.͸ʹሻ 

 
6.6.4 ȼɡɜɟɲɢɜɚɸɳɟɟ ɞɚɜɥɟɧɢɟ 
 
ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ: 
 ܹ˅ ˊ˅ =  ௪ܵэ˒,                        (6.63)ߛ

ɝɞɟ  ܵэ˒- ɩɥɨɳɚɞɶ ɷɩɸɪɵ, ɤɨɬɨɪɚɹ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (6.64): 
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ܵэ˒ = ȼ∙ hː˄ = ͹ͷ,ͷ ∙ ʹ = ͳͷͳ ˏଶ,                      (6.64) 
 

ɝɞɟ ȼ – ɞɥɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɪɚɜɧɚɹ 75,5 ɦ; hː˄ - ɝɥɭɛɢɧɚ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɢ ȼɏɄ, ɪɚɜɧɚɹ 2 ɦ. 
 
ɉɥɨɳɚɞɢ ɜɫɟɯ ɷɩɸɪ, ɧɚɝɪɭɡɨɤ ɢ ɫɢɥ ɨɩɪɟɞɟɥɹɟɦ ɜ ɩɪɨɝɪɚɦɦɟ AutoCAD. 
 W˅ˊ˅ = ͳͲ ∙ ͳͷͳ = ͳͷͳͲ ˍʜ. 
 
6.6.5 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 

 
Ⱦɥɹ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɢ ɷɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɨɫɬɪɨɟɧɚ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɤɚɡɚɧɢɹɦɢ ɋɉ «ɉɥɨɬɢɧɵ ɛɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ». 
ɉɨ ɋɉ ɜɵɛɢɪɚɟɦ  ɝɪɚɜɢɬɚɰɢɨɧɧɭɸ ɩɥɨɬɢɧɭ ɫ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɨɣ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɚ ɪɢɫɭɧɤɟ 6.5: 
 

 
Ɋɢɫɭɧɨɤ 6.5 - ɗɩɸɪɚ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɚɩɨɪɚ ɩɨ ɩɨɞɨɲɜɟ ɩɥɨɬɢɧɵ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɧɟɨɛɯɨɞɢɦɵɟ ɩɚɪɚɦɟɬɪɵ: ܪௗ = ͵ͳ͵ − ʹͳͶ = ͻͻ ˏ. 
ɉɨ ɬɚɛɥ.5 ɢɡ ɋɉ «ɉɥɨɬɢɧɵ ɛɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ» ɜɵɛɢɪɚɸɬɫɹ 

ɫɨɨɬɧɨɲɟɧɢɹ ɞɥɹ ɩɟɪɜɨɝɨ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ:  ܪ௔௦ܪௗ = Ͳ,Ͷ;                                                                                                              ሺ͸.͸ͷሻ ܪௗ௥ܪௗ = Ͳ,ʹ.                                                                                                                ሺ͸.͸͸ሻ 

ɂɡ ɜɵɪɚɠɟɧɢɣ (5.12) ɢ (5.13) ɩɨɥɭɱɢɦ: 
௔௦ܪ  = ௗܪ  ∙ Ͳ,Ͷ = ͵ͻ,͸ ˏ;                                                                        (6.67) 

ௗ௥ܪ  = ௗܪ  ∙ Ͳ,ʹ = ͳͻ,ͺ ˏ.                                                                 (6.68) 
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Ɋɚɫɫɱɢɬɚɟɦ ɮɢɥɶɬɪɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɟ: W˗ = γ୵Sэ˒ = ͳͲ ∙ ͳʹͻͳ = ͳʹͻͳͲ ˍʜ,                                  (6.69) 
 

ɝɞɟ ɷɩS - ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ ɩɨɞɨɲɜɭ 
ɩɥɨɬɢɧɵ, ɨɩɪɟɞɟɥɟɧɧɚɹ ɜ ɩɪɨɝɪɚɦɦɟ AutoCAD. 
 

6.6.6 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɧɚɩɨɪɧɭɸ ɝɪɚɧɶ: 
ː݌  = ːߛ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ − 𝜑ଶː ቁ = ͳͲ ∙ ʹ ∙ ଶ݃ݐ ቀͶͷ − ଶଵଶ ቁ = ͻ,Ͷ͵ ˍʜˏమ,               (6.70) 

 
ɝɞɟ    ːߛ  – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ, 10 ɤɇ/ɦ3;  ℎː – ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, 2 ɦ;  𝜑ː – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ, 21. 

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ.: 
ːܧ  = ௣ːℎːଶ = ଽ,ସଷ∙ଶଶ = ͻ,Ͷ͵ ˍʜˏ

                                                                         (6.70) 
 

6.7 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 

ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). Ⱦɥɹ 
ɨɰɟɧɤɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɩɪɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɹɟɦ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ 
ɫɪɚɜɧɢɜɚɟɦ ɫ ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. 

ɋɨɫɬɚɜɥɹɟɬɫɹ ɬɚɛɥɢɰɚ 6.5, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɧɵ ɜɫɟ ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ 
ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ γ୤ 

 
Ɍɚɛɥɢɰɚ 6.5 – ɋɛɨɪ ɧɚɝɪɭɡɨɤ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɨɞɨɲɜɭ  

Ɉɛɨɡɧɚɱɟɧɢɟ 
ɫɢɥɵ 

γ୤. ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ ɋɢɥɚ∙ γ୤, ɤɇ 
Ɇɨɦɟɧɬ, 
ɤɇ∙ɦ 

Ɍɜ 1 51005,00 33,67 51005,00 1717338 

Tɧ 1 80,00 0,67 80,00 -53,6 

Gɩ 0,95 16893,47 13,36 76080,00 -1016429 

Gɛ 0,95 80084,21 15,39 16048,80 -246991 

Wɜɡɜ 1 1510,00 0,00 1510,00 0,00 

Wɮ 1 12910,00 18,99 12910,00 245160,9 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 6.5 
Ɉɛɨɡɧɚɱɟɧɢɟ 
ɫɢɥɵ 

γ୤. ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ ɋɢɥɚ∙ γ୤, ɤɇ 
Ɇɨɦɟɧɬ, 
ɤɇ∙ɦ 

ȿɧ 1,2 9,44 0,67 11,33 7,59 

Wɜɨɥɧ 1 227,85 97,87 227,85 22299,75 

qɡ 0,9 104,53 34,91 94,08 -3284,23 

ɋɭɦɦɚ    77802,9 718048,9 

 
Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ 

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

Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜎௨௬ = − ܾܰ + ͸ ∙ ∑ ଶܾܯ = − ͹͹ͺͲʹ,ͻ͹ͷ,ͷ + ͸ ∙ ͹ͳͺͲͶͺ,ͻ͹ͷ,ͷଶ = −ʹ͹Ͷ,͹ ˍʜˏଶ ,        ሺ͸.͹ͳሻ 
 

ɝɞɟ  ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܯ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܾ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ = −ʹ͹Ͷ,͹ ∙ Ͳଶ − ͳͲ ∙ ͳͲͳሺͳ − Ͳଶሻ == −ͳͲͳͲ ˍʜˏଶ ,                                                                                                         ሺ ͸.͹ʹሻ 

 
ɝɞɟ  ߛ௪ = ͳͲ ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; ܪௗ௨– ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; ݉௨ = tan  ଵ – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ, ɜ ɧɚɲɟɦߙ ଵ, ɝɞɟߙ
ɫɥɭɱɚɟ ݉௨ = Ͳ. 

Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜏௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨൯ ∙ ݉௨ = ሺͳͲ ∙ ͳͲͳ − ʹ͹Ͷ,͹ሻ ∙ Ͳ = Ͳˍʜ/ˏଶ.   (6.73) 

 
Ƚɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 
 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ = −ʹ͹Ͷ,͹ ∙ ሺͳ + Ͳଶሻ + ͳͲ ∙ ͳͲͳ ∙ Ͳଶ = = −ʹ͹Ͷ,͹ ˍʜˏଶ .                                                                                                         ሺ͸.͹Ͷሻ 

 
Ƚɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 
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𝜎ଷ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͳͲ ∙ ͳͲͳ = −ͳͲͳͲ ˍʜ/ˏଶ.                                            ሺ͸.͹ͷሻ 
 
Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɚɧɚɥɨɝɢɱɧɨ ɩɨ ɮɨɪɦɭɥɚɦ (6.1)-(6.5): 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜎௬௧ = − ܾܰ − ͸ ∙ ∑ ଶܾܯ = − ͹͹ͺͲʹ,ͻ͹ͷ,ͷ − ͸ ∙ ͹ͳͺͲͶͺ,ͻ͹ͷ,ͷଶ = −ͳ͹ͺ͸,͵ ˍʜˏଶ .        ሺ͸.͹͸ሻ 

ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ = = −ͳ͹ͺ͸,͵ ∙ Ͳ,͹ͷଶ − ͳͲ ∗ ʹ ∙ ሺͳ − Ͳ,͹ͷଶሻ = −ͳͲͳ͵,ͷ ˍʜˏଶ ,    (6.77) 

 
ɝɞɟ ݉௧ = tan ௗ௧ܪ .ଶ – ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ, ɪɚɜɟɧ 0,75ߙ ଶ, ɝɞɟߙ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ; 

Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜏௫௬௧ = ௪ߛ)− ∙ ௧ௗܪ + 𝜎௧௬൯ ∙ ݉௧ = −ሺͳͲ ∙ ʹ − ͳ͹ͺ͸,͵ሻ ∙ Ͳ,͹ͷ == ͳ͵ʹͶ,͹ ˍʜˏଶ ;                                                                                                          ሺ͸.͹ͺሻ 
 
Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɟ: 
   𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௧ௗܪ ∙ ݉௧ଶ = = −ͳ͹ͺ͸,͵ ∙ ሺͳ + Ͳ,͹ͷଶሻ + ͳͲ ∙ ʹ ∙ Ͳ,͹ͷଶ = −ʹ͹͹ͻ,ͻ ˍʜˏଶ                          ሺ͸.͹ͻሻ 

 𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͳͲ ∙ ʹ = −ʹͲ ˍʜ/ˏଶ.                                                       ሺ͸.ͺͲሻ 
 
Ⱦɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɫɜɟɞёɦ ɜɫё ɜ ɬɚɛɥɢɰɭ(6.6): 
 

Ɍɚɛɥɢɰɚ 6.6 – Ɋɚɫɱɟɬ ɧɚɩɪɹɠɟɧɢɣ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɨɜ 

ɋɨ ɫɬɨɪɨɧɵ ȼȻ Ɂɧɚɱɟɧɢɟ, ˍʜ/ˏଶ. ɋɨ ɫɬɨɪɨɧɵ ɇȻ Ɂɧɚɱɟɧɢɟ, ˍʜ/ˏଶ 𝜎௨௬  -274,7 𝜎௬௧  -1786,3 𝜎௫௨  -1010 𝜎௫௧  -ͳͲͳ͵,ͷ 𝜏௫௬௨   0 𝜏௫௬௧   1324,7 𝜎ଵ௨  -274,7   𝜎ଷ௧  -2779,9 𝜎ଷ௨  -1010 𝜎ଵ௧  -20 
 
 



96 

 

6.8 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ, ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

1. ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 𝜎௨௬ < Ͳ , −ʹ͹Ͷ,͹ ˍʜ/ˏଶ < Ͳ. 
 ʢ˔ˎˑ˅ˋˈ ˅ы˒ˑˎːяˈ˕˔я. 
 

2. ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙  ௗ௨,                                                                                             ሺ͸.ͺͳሻܪ

 ʹ͹Ͷ,͹ ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ͳͲͳ ൒ ʹͷʹ,ͷ ˍʜ/ˏଶ. 
 ʢ˔ˎˑ˅ˋˈ ˅ы˒ˑˎːяˈ˕˔я. 

 
3. ɉɪɨɱɧɨɫɬɶ ɧɚ ɫɠɚɬɢɟ: 

 
ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 

௡ߛ   ∙ ௟௖ߛ ∙ 𝜎ଷ ൑ ௖ௗߛ ∙ ܴ௕ ,               (6.82) 
 ͳͶ͵Ͳ,͸ ˍʜ/ˏଶ  ൑ ʹͺͲͲ ˍʜ/ˏଶ. 
 
ɝɞɟ  ߛ௡ = ͳ,ʹͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ; ߛ௟௖ = ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ; ߛ௖ௗ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ,ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ߛ௖ௗ =Ͳ,ͻ; 
 ܴ௕ ൒ ͳͶͲʹ,ͺ  ˍʜ/ˏଶ.                                                                                            ሺ͸.ͺ͵ሻ 

 
ȼ ɪɚɫɱɟɬɧɨɣ ɡɨɧɟ ɭɤɥɚɞɵɜɚɟɦ ɛɟɬɨɧ ɦɚɪɤɢ ȼ5 ɫ ɪɚɫɱёɬɧɵɦ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ ܴ௕ = ʹͺͲͲˍʜ/ˏଶ, 
 
ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦɢ 

ɩɪɨɱɧɨɫɬɢ. 
 

6.9  Ɉɛɨɫɧɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 
Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɛɨɛɳɟɧɧɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ: 
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ܴ = ܰ ∙ 𝜑݃ݐ + ܿ ∙ ܤ = ͹͹ͺͲʹ,ͻ ∙ Ͳ,ͺ + ͳͷͲ ∙ ͹ͷ,ͷ = ͹͵ͷ͸͹,͵ʹ ˍʜˏ,           ሺ͸.ͺͶሻ 
 

ɝɞɟ N – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ ; 𝜑 – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ, 39; ܿ – ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɞɢɚɛɚɡ 150, ɤɇ/ɦ2;  ܤ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ (ɩ. 3.1). 
 
ɋɞɜɢɝɚɸɳɚɹ ɫɢɥɚ: 
 F = ܶ˅ − ܶː + ܹ˅ ˑˎː + ːܧ = ͷͳͲͲͷ,ͲͲ − ͺͲ,ͲͲ + ʹʹ͹,ͺͷ + ͳͳ,͵͵ = = ͷͳͳ͸Ͷ,ͳͺ ˍʜˏ

                                                                                                        ሺ͸.ͺͷሻ 

 
ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 

ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 
 ோ∙ఊ೎೏ி∙ఊ೗೎ ൒  ௡;                                                                                                                  ሺ͸.ͺ͸ሻߛ
 

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

 ଻ଷହ଺଻,ଷଶ∙଴,ଽହହଵଵ଺ସ,ଵ଼∙ଵ ൒ ͳ,ʹͲ  

 ͳ,͵͹ > ͳ,ʹͷ 
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
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7 Ɉɯɪɚɧɚ ɬɪɭɞɚ. ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 

7.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
 

Ɉɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɹɜɥɹɟɬɫɹ 
ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. ɉɨɫɥɟɞɫɬɜɢɹ ɚɜɚɪɢɣ 
ɧɚ Ƚɗɋ ɦɨɝɭɬ ɛɵɬɶ ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢɦɢ ɧɟ ɬɨɥɶɤɨ ɞɥɹ ɪɟɝɢɨɧɚ, ɧɨ ɢ ɞɥɹ ɜɫɟɝɨ 
ɝɨɫɭɞɚɪɫɬɜɚ. ɉɨɷɬɨɦɭ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɹɜɥɹɟɬɫɹ ɡɚɞɚɱɟɣ 
ɨɛɳɟɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. Ⱦɟɹɬɟɥɶɧɨɫɬɶ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨ 
ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɪɟɝɭɥɢɪɭɟɬɫɹ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ «Ɉ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ». Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ 
ɹɜɥɹɟɬɫɹ ɫɨɛɥɸɞɟɧɢɟ ɞɟɤɥɚɪɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ, ɫɨɫɬɚɜ ɤɨɬɨɪɨɣ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɦ ɉɨɥɨɠɟɧɢɟɦ, ɭɬɜɟɪɠɞɟɧɧɵɦ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɊɎ.  

ɇɚɢɛɨɥɶɲɚɹ ɧɚɝɪɭɡɤɚ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ 
ɥɟɠɢɬ ɧɚ ɫɨɛɫɬɜɟɧɧɢɤɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ 
Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɧɚɳɟɧɵ ɫɩɟɰɢɚɥɶɧɨɣ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ 
ɚɩɩɚɪɚɬɭɪɨɣ (ɄɂȺ) ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɟɤɬɨɦ, ɢ ɜ ɫɨɫɬɚɜ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ 
ɩɟɪɫɨɧɚɥɚ ɞɨɥɠɧɵ ɜɯɨɞɢɬɶ ɫɩɟɰɢɚɥɶɧɵɟ ɩɨɞɪɚɡɞɟɥɟɧɢɹ, ɡɚɞɚɱɚ ɤɨɬɨɪɵɯ – 
ɢɡɦɟɪɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɄɂȺ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɢ 
ɨɰɟɧɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɜɟɥɢɱɢɧ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ. ɇɚ ɧɟɛɨɥɶɲɢɯ Ƚɗɋ ɧɚɬɭɪɧɵɟ ɧɚɛɥɸɞɟɧɢɹ ɩɪɨɜɨɞɢɬ ɝɪɭɩɩɵ, 
ɜɯɨɞɹɳɢɟ ɜ ɫɨɫɬɚɜ ɨɞɧɨɝɨ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ, ɥɢɛɨ 
ɧɚɛɥɸɞɟɧɢɹ ɜɟɞɟɬ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ.  

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

ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ  ɷɧɟɪɝɨɫɧɚɛɠɚɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɬɟɪɪɢɬɨɪɢɹ ɢ ɚɤɜɚɬɨɪɢɹ, ɝɞɟ ɨɧɢ 
ɪɚɡɦɟɳɚɸɬɫɹ, ɚ ɬɚɤɠɟ ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɪɟɞɫɬɜɚ 
ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɞɟɣɫɬɜɭɸɳɢɦ 
ɋɬɪɨɢɬɟɥɶɧɵɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ, ɧɨɪɦɚɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɝɢɞɪɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɢ ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɬɪɟɛɨɜɚɧɢɹɦ 
Ɋɟɱɧɨɝɨ ɪɟɝɢɫɬɪɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, Ɋɨɫɫɢɣɫɤɨɝɨ ɪɟɝɢɫɬɪɚ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. Ɏɟɞɟɪɚɥɶɧɨɦɭ ɡɚɤɨɧɭ «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, ɧɨɪɦɚɬɢɜɧɵɦ ɚɤɬɚɦ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 
Ƚɨɫɝɨɪɬɟɯɧɚɞɡɨɪɚ Ɋɨɫɫɢɢ, Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ, 
ɉɪɚɜɢɥɚɦ ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ, 
Ɇɟɠɨɬɪɚɫɥɟɜɵɦ ɩɪɚɜɢɥɚɦ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ (ɩɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɫɬɢ) ɩɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɉɪɚɜɢɥɚɦ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, 
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ɉɪɚɜɢɥɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢ ɢɧɵɦ 
ɞɟɣɫɬɜɭɸɳɢɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɢ ɨɬɪɚɫɥɟɜɵɦ ɧɨɪɦɚɬɢɜɧɵɦ ɢ ɩɪɚɜɨɜɵɦ ɚɤɬɚɦ.  
 Ɉɬɫɬɭɩɥɟɧɢɹ ɨɬ ɬɪɟɛɨɜɚɧɢɣ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɪɚɜɢɥ ɤɚɤ ɩɪɢ 
ɨɛɫɥɭɠɢɜɚɧɢɢ ɞɟɣɫɬɜɭɸɳɟɝɨ, ɬɚɤ ɢ ɜɧɨɜɶ ɜɜɨɞɢɦɨɝɨ ɢɥɢ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɜɜɟɞɟɧɢɹ ɧɨɜɵɯ ɧɨɪɦɚɬɢɜɧɵɯ 
ɚɤɬɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 
 Ɉɫɧɨɜɧɵɦɢ ɡɚɞɚɱɚɦɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɚɧɢɬɚɪɢɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɣ 
Ƚɗɋ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ 
ɛɟɡɨɩɚɫɧɵɦ ɩɪɢɟɦɚɦ ɪɚɛɨɬ, ɩɪɢɟɦɚɦ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɩɪɢ ɧɟɫɱɚɫɬɧɵɯ 
ɫɥɭɱɚɹɯ, ɜɵɹɜɥɟɧɢɟ ɢ ɭɫɬɪɚɧɟɧɢɟ ɩɪɢɱɢɧ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ, 
ɩɨɜɵɲɟɧɢɟ ɤɭɥɶɬɭɪɵ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɪɚɡɪɚɛɨɬɤɚ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɢ ɫɧɢɠɟɧɢɸ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ ɢ 
ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ. 

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

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

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

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

–ɜɵɞɚɱɚ ɪɚɡɪɟɲɟɧɢɹ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɢ ɧɚ ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ ɫ 
ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɩɭɧɤɬɚ 5.14; 

– ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ; 
– ɧɚɞɡɨɪ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ; 
– ɨɮɨɪɦɥɟɧɢɟ ɩɟɪɟɪɵɜɚ ɜ ɪɚɛɨɬɟ, ɩɟɪɟɜɨɞɚ ɧɚ ɞɪɭɝɨɟ ɦɟɫɬɨ, ɨɤɨɧɱɚɧɢɹ 

ɪɚɛɨɬɵ. 
 ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ, ɪɟɦɨɧɬɭ, 
ɧɚɥɚɞɤɟ ɢ ɢɫɩɵɬɚɧɢɹɦ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ȽɌɋ ɢ ȽɌɋ Ƚɗɋ ɞɨɥɠɧɵ 
ɜɵɩɨɥɧɹɬɶɫɹ ɬɪɟɛɨɜɚɧɢɹ ɞɟɣɫɬɜɭɸɳɢɯ ɨɛɳɢɯ ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɷɬɨɣ 
ɨɛɥɚɫɬɢ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɋɬɚɧɞɚɪɬɚ, ɫɬɚɧɞɚɪɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ (ɢɧɫɬɪɭɤɰɢɣ) 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ.  
 Ɋɚɛɨɬɵ ɧɚ ɝɢɞɪɨɬɭɪɛɢɧɧɨɦ, ɷɥɟɤɬɪɢɱɟɫɤɨɦ, ɦɟɯɚɧɢɱɟɫɤɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ 
ɢ ɧɚ ȽɌɋ, ɬɪɟɛɭɸɳɢɟ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɨɞɝɨɬɨɜɤɟ 
ɪɚɛɨɱɢɯ ɦɟɫɬ, ɩɪɨɜɨɞɹɬɫɹ ɩɨ ɧɚɪɹɞɚɦ-ɞɨɩɭɫɤɚɦ ɢ ɪɚɫɩɨɪɹɠɟɧɢɹɦ. Ɋɚɛɨɬɵ, ɧɟ 
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ɬɪɟɛɭɸɳɢɟ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɪɚɛɨɱɢɯ ɦɟɫɬ, 
ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶɫɹ ɩɨ ɪɚɫɩɨɪɹɠɟɧɢɸ.  

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

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

– ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ; 
– ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ɛɟɬɨɧɧɵɯ ȽɌɋ; 
– ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ɧɚɩɨɪɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɢ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ; 
– ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɦɟɯɚɧɢɡɦɨɜ ɡɚɬɜɨɪɨɜ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; 
– ɩɨ ɪɚɫɱɢɫɬɤɟ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɫɨɨɪɭɠɟɧɢɣ ɨɬ ɫɨɪɚ; 
– ɩɨ ɩɪɨɩɭɫɤɭ ɩɨɥɨɜɨɞɧɵɯ ɢ ɩɚɜɨɞɤɨɜɵɯ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɱɟɪɟɡ ɫɨɨɪɭɠɟɧɢɹ; 
– ɩɨ ɨɩɨɪɨɠɧɟɧɢɸ ɢ ɧɚɩɨɥɧɟɧɢɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɛɶɟɮɚ; 
– ɩɨ ɪɚɫɱɢɫɬɤɟ ɜɨɞɨɯɪɚɧɢɥɢɳ ɨɬ ɧɚɧɨɫɨɜ; 
– ɧɚ ɜɫɟɯ ɨɛɴɟɤɬɚɯ Ƚɗɋ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ; 
– ɧɚ ɨɛɴɟɤɬɚɯ Ƚɗɋ, ɜɵɩɨɥɧɹɟɦɵɯ ɩɨɞ ɜɨɞɨɣ (ɜɨɞɨɥɚɡɧɵɟ ɪɚɛɨɬɵ); 
– ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɢɧɵɯ ɨɛɴɟɤɬɨɜ Ƚɗɋ. 
ɇɚ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɞɨɜɟɞɟɧɵ ɞɨ ɫɜɟɞɟɧɢɹ ɜɫɟɝɨ 

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

Ɋɚɛɨɱɢɟ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɞɥɹ ɜɫɟɯ 
ɩɨɞɪɚɡɞɟɥɟɧɢɣ. 
 

7.3 ɉɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢɡɥɨɠɟɧɵ 

ɜ «ɉɪɚɜɢɥɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ» ɊȾ 153-
34.0-03.301-2000, ɭɬɜɟɪɠɞɟɧɧɵɯ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ ȽɍȽɉɋ 
ɆȼȾ Ɋɨɫɫɢɢ».  

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ Ƚɗɋ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ 
ɞɨɥɠɧɵ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ ɤɚɬɟɝɨɪɢɢ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɩɨ ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ 
ɨɩɚɫɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɪɚɡɪɚɛɨɬɚɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɫɧɚɳɟɧɢɸ ɩɨɦɟɳɟɧɢɣ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɪɟɞɫɬɜɚɦɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ (ɉɋ) ɢ 
ɫɪɟɞɫɬɜɚɦɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ (ȺɉɌ). 

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

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

ɰɟɥɟɜɵɟ), ɩɨ ɜɨɩɪɨɫɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
− ɫɩɟɰɢɚɥɶɧɚɹ ɩɨɞɝɨɬɨɜɤɚ;  
− ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ;  
− ɩɨɜɵɲɟɧɢɟ ɡɧɚɧɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ;  
– ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɬ.ɞ. 
 
7.4 Ɉɛɴɟɤɬɵ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
 
Ɉɛɴɟɤɬɚɦɢ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ: 
– ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ; 
– ɫɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ; 
– ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
– ɫɬɚɧɰɢɨɧɧɨɟ ɦɚɫɥɨɯɨɡɹɣɫɬɜɨ; 
– ɩɨɞɩɭɥɶɬɨɜɵɟ, ɩɨɞɳɢɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ. 
 
ɇɚɢɛɨɥɟɟ ɨɩɚɫɧɨɟ ɜ ɩɨɠɚɪɧɨɦ ɨɬɧɨɲɟɧɢɢ ɨɛɨɪɭɞɨɜɚɧɢɟ Ɂɟɣɫɤɨɣ Ƚɗɋ 

(ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ, ɛɥɨɱɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ) 
ɨɛɨɪɭɞɭɟɬɫɹ ɫɬɚɧɰɢɨɧɧɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɢ 
ɞɢɫɬɚɧɰɢɨɧɧɵɦ ɩɭɫɤɨɦ. 

ɋɢɫɬɟɦɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɡɚɩɭɫɤɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɪɢ 
ɫɪɚɛɚɬɵɜɚɧɢɢ ɩɪɨɞɨɥɶɧɨɣ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɥɢɛɨ ɜɪɭɱɧɭɸ ɫ 
ɚɝɪɟɝɚɬɧɨɝɨ ɳɢɬɚ ɭɩɪɚɜɥɟɧɢɹ. 

ɋɢɫɬɟɦɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɡɚɩɭɫɤɚɟɬɫɹ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɪɢ ɫɪɚɛɚɬɵɜɚɧɢɢ ɨɞɧɨɣ ɢɡ ɡɚɳɢɬ: ɩɪɨɞɨɥɶɧɨɣ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ, ɝɚɡɨɜɨɣ ɡɚɳɢɬɵ, ɥɢɛɨ ɜɪɭɱɧɭɸ ɫ ɛɥɨɱɧɨɝɨ ɳɢɬɚ 
ɭɩɪɚɜɥɟɧɢɹ. 

ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɡɚɩɭɫɤɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɪɢ 
ɫɪɚɛɚɬɵɜɚɧɢɢ ɞɵɦɨɜɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɥɢɛɨ ɜɪɭɱɧɭɸ ɫ ɤɧɨɩɨɱɧɵɯ ɩɨɫɬɨɜ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɪɹɞɨɦ ɫ ɩɨɠɚɪɧɵɦɢ ɡɚɞɜɢɠɤɚɦɢ. 

Ʉɚɠɞɵɣ ɨɛɴɟɤɬ Ƚɗɋ ɨɛɨɪɭɞɭɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ. 
 

7.4.1 ɉɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɜ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɭɫɬɚɧɨɜɤɚɯ 
 

1. ɧɚ ɞɜɟɪɹɯ ɩɨɦɟɳɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɞɨɥɠɧɵ ɛɵɬɶ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɧɚɞɩɢɫɢ, ɚ ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɵɟ ɡɚɩɪɟɳɚɸɳɢɟ ɢ 
ɩɪɟɞɩɢɫɵɜɚɸɳɢɟ ɡɧɚɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

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

ɩɪɨɜɟɪɹɬɶɫɹ ɫɨɫɬɨɹɧɢɟ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ, ɤɨɬɨɪɚɹ ɛɥɨɤɢɪɭɟɬɫɹ ɫ 
ɡɚɪɹɞɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɨɦɢɧɚɥɶɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ. 

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

5. ɩɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɩɨɦɟɳɟɧɢɟ ɦɨɠɟɬ 
ɨɬɚɩɥɢɜɚɬɶɫɹ ɤɚɥɨɪɢɮɟɪɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ, ɪɚɫɩɨɥɚɝɚɟɦɵɦ ɜɧɟ ɷɬɨɝɨ ɩɨɦɟɳɟɧɢɹ, 
ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɭɫɬɪɨɣɫɬɜ ɩɪɨɬɢɜ ɡɚɧɨɫɚ ɢɫɤɪ ɱɟɪɟɡ ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɤɚɧɚɥɵ. 
Ɍɪɭɛɨɩɪɨɜɨɞɵ ɩɚɪɨɜɨɝɨ ɢɥɢ ɜɨɞɹɧɨɝɨ ɨɬɨɩɥɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɩɨɦɟɳɟɧɢɣ 
ɞɨɥɠɧɵ ɫɨɟɞɢɧɹɬɶɫɹ ɧɚ ɫɜɚɪɤɟ. 

Ɂɚɩɪɟɳɚɸɬɫɹ ɮɥɚɧɰɟɜɵɟ ɫɨɟɞɢɧɟɧɢɹ ɢ ɭɫɬɚɧɨɜɤɚ ɜɟɧɬɢɥɟɣ. 
6. ɪɟɦɨɧɬ ɢ ɯɪɚɧɟɧɢɟ ɤɢɫɥɨɬɧɵɯ ɢ ɳɟɥɨɱɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɞɨɥɠɧɵ 

ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɪɚɡɧɵɯ ɩɨɦɟɳɟɧɢɹɯ. 
7. ɜ ɚɤɤɭɦɭɥɹɬɨɪɧɨɦ ɩɨɦɟɳɟɧɢɢ ɡɚɛɨɪ ɜɨɡɞɭɲɧɨ-ɝɚɡɨɜɨɣ ɫɪɟɞɵ ɩɪɢ 

ɜɟɧɬɢɥɹɰɢɢ ɞɨɥɠɟɧ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɤɚɤ ɢɡ ɜɟɪɯɧɟɣ, ɬɚɤ ɢ ɢɡ ɧɢɠɧɟɣ ɟɝɨ ɱɚɫɬɢ. 
ȿɫɥɢ ɩɨɬɨɥɨɤ ɢɦɟɟɬ ɜɵɫɬɭɩɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢɥɢ ɧɚɤɥɨɧ, ɞɨɥɠɧɚ ɛɵɬɶ 
ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɵɬɹɠɤɚ ɜɨɡɞɭɯɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢɡ ɤɚɠɞɨɝɨ ɨɬɫɟɤɚ ɢɥɢ ɢɡ ɫɚɦɨɣ 
ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɩɨɬɨɥɤɚ. 

8. ɩɪɢ ɟɫɬɟɫɬɜɟɧɧɨɦ ɨɫɜɟɳɟɧɢɢ ɩɨɦɟɳɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ 
ɫɬɟɤɥɚ ɨɤɨɧ ɞɨɥɠɧɵ ɛɵɬɶ ɦɚɬɨɜɵɦɢ ɢɥɢ ɩɨɤɪɵɜɚɬɶɫɹ ɛɟɥɨɣ ɤɥɟɟɜɨɣ ɤɪɚɫɤɨɣ, 
ɫɬɨɣɤɨɣ ɤ ɚɝɪɟɫɫɢɜɧɨɣ ɫɪɟɞɟ. 

9. ɪɚɛɨɬɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɚɹɥɶɧɵɯ ɥɚɦɩ ɜ ɩɨɦɟɳɟɧɢɹɯ 
ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɩɨɫɥɟ ɩɪɟɤɪɚɳɟɧɢɹ ɡɚɪɹɞɤɢ 
ɛɚɬɚɪɟɢ ɩɪɢ ɭɫɥɨɜɢɢ ɬɳɚɬɟɥɶɧɨɝɨ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɢ ɚɧɚɥɢɡɚ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ. 

10. ɡɚɩɪɟɳɚɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɩɨɦɟɳɟɧɢɹɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ 
ɛɚɬɚɪɟɣ ɤɭɪɢɬɶ, ɯɪɚɧɢɬɶ ɤɢɫɥɨɬɵ ɢ ɳɟɥɨɱɢ ɜ ɤɨɥɢɱɟɫɬɜɚɯ, ɩɪɟɜɵɲɚɸɳɢɯ 
ɨɞɧɨɫɦɟɧɧɭɸ ɩɨɬɪɟɛɧɨɫɬɶ, ɨɫɬɚɜɥɹɬɶ ɫɩɟɰɨɞɟɠɞɭ, ɩɨɫɬɨɪɨɧɧɢɟ ɩɪɟɞɦɟɬɵ ɢ 
ɫɝɨɪɚɟɦɵɟ ɦɚɬɟɪɢɚɥɵ. 
 

7.5 ȼɨɡɞɟɣɫɬɜɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɧɚ ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ ɜ 
ɫɬɪɨɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ 
 

ȼɨɡɞɟɣɫɬɜɢɹ ɧɚ ɫɪɟɞɭ, ɨɤɚɡɵɜɚɟɦɵɟ ɜ ɫɬɪɨɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɦɨɝɭɬ ɛɵɬɶ 
ɩɨɞɪɚɡɞɟɥɟɧɵ ɧɚ ɞɜɟ ɨɫɧɨɜɧɵɟ ɝɪɭɩɩɵ: 1) ɜɵɹɜɥɹɟɦɵɟ ɢ ɩɥɚɧɢɪɭɟɦɵɟ ɧɚ ɫɬɚɞɢɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ; 2) ɩɥɨɯɨ ɨɩɪɟɞɟɥɹɟɦɵɟ ɢ ɧɟɨɩɪɟɞɟɥɟɧɧɵɟ, ɩɪɨɹɜɥɹɸɳɢɟɫɹ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɯɨɞɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ɉɟɪɜɭɸ ɝɪɭɩɩɭ ɫɨɫɬɚɜɥɹɸɬ 
ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɵɟ ɚɧɬɪɨɩɨɝɟɧɧɵɟ ɢɡɦɟɧɟɧɢɹ ɢ ɨɬɧɟɫɟɧɧɵɟ ɭɫɥɨɜɧɨ ɤ ɩɟɪɜɨɦɭ 
ɭɪɨɜɧɸ. ȼɫɟ ɷɬɢ ɢɡɦɟɧɟɧɢɹ ɩɪɨɝɧɨɡɢɪɭɟɦɵ ɫ ɬɨɣ ɢɥɢ ɢɧɨɣ ɫɬɟɩɟɧɶɸ ɬɨɱɧɨɫɬɢ, 
ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɢɫɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. ȼ ɩɪɨɟɤɬɟ Ƚɗɋ ɨɛɵɱɧɨ 
ɭɞɚɟɬɫɹ ɭɫɬɚɧɨɜɢɬɶ ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ ɢ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ ɨɫɧɨɜɧɵɯ ɚɛɢɨɬɢɱɟɫɤɢɯ 
ɮɚɤɬɨɪɨɜ (ɡɚɬɨɩɥɟɧɢɟ ɡɟɦɟɥɶ, ɢɡɦɟɧɟɧɢɟ ɜɥɚɠɧɨɫɬɢ, ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɢ ɞɪ.) 
ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɤɥɢɦɚɬɢɱɟɫɤɨɝɨ ɪɚɣɨɧɚ.  
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Ɉɞɧɢɦ ɢɡ ɜɢɞɨɜ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ ɹɜɥɹɟɬɫɹ ɬɟɩɥɨɜɨɟ 
ɡɚɝɪɹɡɧɟɧɢɟ, ɫɜɹɡɚɧɧɨɟ ɫ ɯɚɪɚɤɬɟɪɨɦ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ, ɦɟɯɚɧɢɡɦɚɦɢ, 
ɫɛɪɨɫɚɦɢ ɬɟɩɥɵɯ ɜɨɞ ɨɬ ɜɫɟɯ ɫɥɭɠɛ ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɚɡɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. Ⱦɥɹ 
ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɩɨɞɨɛɧɵɯ ɡɚɝɪɹɡɧɟɧɢɣ ɬɪɟɛɭɟɬɫɹ, ɱɬɨɛɵ ɫɬɪɨɢɬɟɥɶɧɨ-
ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɜɟɥɢɫɶ ɧɚɢɛɨɥɟɟ ɩɪɨɝɪɟɫɫɢɜɧɵɦɢ ɦɟɬɨɞɚɦɢ, ɭɫɬɪɚɧɹɸɳɢɦɢ 
ɩɨɩɚɞɚɧɢɟ ɢɥɢ ɭɬɟɱɤɭ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ. ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɜɚɬɶ ɨɬɫɬɨɣɧɵɟ 
ɩɪɭɞɵ ɢ ɞɪɭɝɢɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɱɬɨɛɵ ɩɨɦɟɳɚɬɶ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɜ ɜɨɞɨɬɨɤɢ 
ɡɚɝɪɹɡɧɟɧɧɨɣ ɜɨɞɵ, ɨɫɨɛɟɧɧɨ ɨɬ ɛɟɬɨɧɧɵɯ ɡɚɜɨɞɨɜ. 

ɇɨɪɦɚɬɢɜɵ, ɤɚɫɚɸɳɢɟɫɹ ɭɫɬɪɚɧɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɡɞɭɯɚ ɬɪɟɛɭɸɬ, ɱɬɨɛɵ 
ɫɬɪɨɢɬɟɥɢ ɧɟ ɩɪɢɦɟɧɹɥɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɦɚɲɢɧɵ, ɜɵɞɟɥɹɸɳɢɟ ɱɪɟɡɦɟɪɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ. ɉɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ, ɯɪɚɧɟɧɢɢ ɢ ɭɤɥɚɞɤɟ 
ɡɚɩɨɥɧɢɬɟɥɹ ɞɥɹ ɛɟɬɨɧɚ, ɜɵɝɪɭɡɤɟ ɢ ɯɪɚɧɟɧɢɢ ɰɟɦɟɧɬɚ ɧɟɨɛɯɨɞɢɦɵ ɦɟɪɵ ɩɨ 
ɫɧɢɠɟɧɢɸ ɩɨɩɚɞɚɧɢɹ ɜ ɚɬɦɨɫɮɟɪɭ ɩɵɥɢ, ɫɨɞɟɪɠɚɧɢɟ ɤɨɬɨɪɨɣ ɞɨɥɠɧɨ 
ɩɨɞɞɟɪɠɢɜɚɬɶɫɹ ɧɚ ɩɪɟɞɟɥɶɧɨ ɧɢɡɤɨɦ ɭɪɨɜɧɟ. ɋɠɢɝɚɧɢɟ ɭɞɚɥɟɧɧɨɣ 
ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɢ ɝɨɪɸɱɢɯ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɦɨɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɬɨɥɶɤɨ 
ɫ ɪɚɡɪɟɲɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɨɪɝɚɧɨɜ. 

ȼ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɜɨɡɧɢɤɚɸɬ 
ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɩɢɤɨɜɵɟ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɵ ɢ ɚɬɦɨɫɮɟɪɵ, ɤɨɬɨɪɵɟ ɯɨɬɹ ɢ ɧɨɫɹɬ 
ɜɪɟɦɟɧɧɵɣ ɯɚɪɚɤɬɟɪ, ɧɨ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɩɨɫɥɟɞɫɬɜɢɹɦ.  
ɇɟɩɪɟɞɜɢɞɟɧɧɵɟ ɜɨɡɞɟɣɫɬɜɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɪɚɧɟɧɵ ɜ ɧɚɢɤɪɚɬɱɚɣɲɢɟ ɫɪɨɤɢ,  

ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɫɭɳɟɫɬɜɟɧɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɫɢɫɬɟɦɟ ɜɨɞɨɬɨɤɚ ɢ 
ɩɨɛɟɪɟɠɶɹ. 

ɂɡɦɟɧɟɧɢɟ ɤɚɱɟɫɬɜɚ ɜɨɞɵ, ɚɬɦɨɫɮɟɪɵ, ɩɨɱɜɵ ɦɨɝɭɬ ɩɪɨɢɫɯɨɞɢɬɶ ɢɡ-ɡɚ 
ɧɟɞɨɱɟɬɚ ɦɟɫɬɧɵɯ ɭɫɥɨɜɢɣ, ɧɟɞɨɫɬɚɬɨɱɧɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ ɩɪɨɟɤɬɚ, ɢɥɢ 
ɨɬɤɥɨɧɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɨɬ ɩɪɨɟɤɬɚ. 
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ȼ ɤɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɬɟɪɪɢɬɨɪɢɢ ɜɯɨɞɹɬ: 
– ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ; 
– ɜɵɧɨɫ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɧɨɫ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ; 
– ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɢ ɞɪɭɝɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɜ ɦɟɫɬɚɯ ɡɚɯɨɪɨɧɟɧɢɣ ɢ 

ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɨɜ; 
– ɦɨɧɢɬɨɪɢɧɝ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ; 
– ɨɱɢɫɬɤɚ ɨɬ ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
ɋɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ, ɩɨɞɥɟɠɚɳɟɣ 

ɩɨɫɬɨɹɧɧɨɦɭ ɢɥɢ ɜɪɟɦɟɧɧɨɦɭ ɡɚɬɨɩɥɟɧɢɸ, ɩɨɞɬɨɩɥɟɧɢɸ ɢ ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɸ. ȼ 
ɤɨɦɩɥɟɤɫ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɟ ɬɟɪɪɢɬɨɪɢɢ  ɜɯɨɞɹɬ: 

– ɨɱɢɫɬɤɚ ɨɬ ɦɭɫɨɪɚ ɢ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ; 
– ɜɵɜɨɡ ɧɟɱɢɫɬɨɬ ɢɡ ɭɛɨɪɧɵɯ ɢ ɜɵɜɨɡ ɛɵɬɨɜɵɯ ɨɬɛɪɨɫɨɜ; 
– ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ; 
– ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɩɨɫɥɟ ɩɟɪɟɧɨɫɚ ɩɪɨɦɵɲɥɟɧɧɵɯ  ɩɪɟɞɩɪɢɹɬɢɣ; 
– ɥɢɤɜɢɞɚɰɢɹ ɫɤɜɚɠɢɧ (ɚɪɬɟɡɢɚɧɫɤɢɯ, ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɵɯ ɢ ɞɪ.). 
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ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, 
ɩɨɞɬɨɩɥɟɧɢɹ ɢ ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ, ɩɨɞɥɟɠɚɬ ɭɞɚɥɟɧɢɸ ɜɫɟ ɫɬɪɨɟɧɢɹ, ɜɤɥɸɱɚɹ 
ɨɩɨɪɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ ɢ ɫɜɹɡɢ, ɦɚɱɬɵ, ɢɡɝɨɪɨɞɢ ɢ ɞɪ. 
ɫɬɪɨɟɧɢɹ, ɜɵɫɬɭɩɚɸɳɢɟ ɧɚɞ ɡɟɦɥɟɣ ɛɨɥɟɟ ɱɟɦ ɧɚ 0,5 ɦ.  

ȼ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɚɯ ɧɟɱɢɫɬɨɬɵ ɨɬ ɞɟɣɫɬɜɭɸɳɢɯ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɢ 
ɨɛɳɟɫɬɜɟɧɧɵɯ ɭɛɨɪɧɵɯ, ɫɤɨɬɧɵɯ ɞɜɨɪɨɜ ɢ ɫɜɚɥɨɤ ɜɵɛɢɪɚɸɬɫɹ ɢ ɨɬɜɨɡɹɬɫɹ ɜ 
ɫɩɟɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɫɚɦɨɫɜɚɥɚɯ ɧɚ ɩɨɥɢɝɨɧɵ ɨɬɯɨɞɨɜ, ɝɞɟ ɭɤɥɚɞɵɜɚɸɬɫɹ 
ɜ ɫɩɟɰɢɚɥɶɧɨ ɩɨɞɝɨɬɨɜɥɟɧɧɵɟ ɤɨɬɥɨɜɚɧɵ. 

ȼ ɦɟɫɬɚɯ ɡɚɯɨɪɨɧɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɬɟɯ ɢɥɢ ɢɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɨɞɝɨɬɨɜɤɟ ɬɟɪɪɢɬɨɪɢɣ ɤɥɚɞɛɢɳ ɤ ɡɚɬɨɩɥɟɧɢɸ ɢ ɩɟɪɟɧɨɫɭ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɚɛɫɨɥɸɬɧɨɣ ɨɬɦɟɬɤɨɣ ɦɟɫɬɧɨɫɬɢ. ɋɨɝɥɚɫɧɨ ɋɚɧɉɢɇ 3907-85 (ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ № 3907-
85 ɨɬ 1.07.1985) ɩɨɞɥɟɠɚɬ ɩɟɪɟɧɨɫɭ ɤɥɚɞɛɢɳɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɩɪɟɞɟɥɚɯ ɡɨɧɵ 
ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚ 2 ɦ ɧɢɠɟ ɍɆɈ. ȼɫɟ ɪɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɣ 
ɩɨɞɝɨɬɨɜɤɟ ɬɟɪɪɢɬɨɪɢɣ ɤɥɚɞɛɢɳ ɤ ɩɟɪɟɡɚɯɨɪɨɧɟɧɢɹɦ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɫ 
ɜɵɩɨɥɧɟɧɢɟɦ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɸ ɩɨɱɜ, ɢɧɫɬɪɭɦɟɧɬɨɜ, 
ɦɟɯɚɧɢɡɦɨɜ, ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɫɚɧɢɬɚɪɧɵɯ ɧɨɪɦ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ɉɱɢɫɬɤɚ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɞɪɟɜɟɫɧɨ-ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɚɧɢɬɚɪɧɵɦɢ ɧɨɪɦɚɦɢ, ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɵɦ 
ɨɱɢɫɬɤɭ ɨɬ ɞɪɟɜɟɫɧɨ-ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ  ɩɪɨɢɡɜɨɞɹɬ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɇɉɍ ɞɨ ɨɬɦɟɬɤɢ ɧɚ 2 ɦ ɧɢɠɟ ɍɆɈ  ɫ ɨɫɬɚɜɥɟɧɢɟɦ 
ɩɧɟɣ ɧɟ ɜɵɲɟ 50 ɫɦ. ȼɦɟɫɬɟ ɫ ɬɟɦ ɫɚɧɢɬɚɪɧɵɟ ɧɨɪɦɵ ɞɨɩɭɫɤɚɸɬ ɨɬɤɚɡ ɨɬ ɨɱɢɫɬɤɢ 
ɨɬ ɞɪɟɜɟɫɧɨ-ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɟɫɥɢ  ɪɚɫɱɟɬɚɦɢ ɩɪɨɝɧɨɡɚ 
ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ, ɱɬɨ ɜɨɡɞɟɣɫɬɜɢɟ ɨɫɬɚɸɳɟɣɫɹ ɩɨɞ ɡɚɬɨɩɥɟɧɢɟ ɞɪɟɜɟɫɢɧɵ ɧɚ 
ɤɚɱɟɫɬɜɨ ɜɨɞɵ ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ ɧɨɪɦɚɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ 
(ɩɪɢɦɟɱɚɧɢɟ ɤ ɩ.3.3.2. ɫɚɧɢɬɚɪɧɵɯ ɩɪɚɜɢɥ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ № 3907-85 ɨɬ 1.07.1985). 

Ⱦɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ, ɩɪɢɧɨɫɢɦɨɝɨ ɡɚɬɨɩɥɟɧɢɟɦ ɢ  ɩɨɞɬɨɩɥɟɧɢɟɦ 
ɡɟɦɟɥɶ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 

– ɩɟɪɟɧɨɫ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɞɨɪɨɝ, ɧɚɪɚɳɢɜɚɧɢɟ ɢɯ ɩɨɥɨɬɧɚ, ɤɪɟɩɥɟɧɢɟ  
ɨɬɤɨɫɨɜ, ɩɟɪɟɧɨɫ ɥɢɧɢɣ ɫɜɹɡɢ ɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ; 

– ɜɵɪɚɛɨɬɤɚ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɢɥɢ ɨɛɟɫɩɟɱɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ 
ɩɨɫɥɟɞɭɸɳɟɣ ɪɚɡɪɚɛɨɬɤɢ; 

– ɩɟɪɟɧɨɫ ɢɥɢ ɡɚɳɢɬɚ ɩɚɦɹɬɧɢɤɨɜ ɢɫɬɨɪɢɢ ɢ ɤɭɥɶɬɭɪɵ, ɚ ɬɚɤɠɟ ɢɯ 
ɨɛɫɥɟɞɨɜɚɧɢɟ ɢ ɨɩɢɫɚɧɢɟ; 

– ɜɨɡɦɟɳɟɧɢɟ ɭɳɟɪɛɚ ɭɧɢɱɬɨɠɟɧɢɹ ɧɟɪɟɫɬɢɥɢɳ ɪɵɛ ɢ ɱɢɫɥɟɧɧɨɫɬɢ ɞɢɤɢɯ 
ɠɢɜɨɬɧɵɯ ɢ ɩɬɢɰ. 
 

7.7  ȼɨɞɨɨɯɪɚɧɧɚɹ ɡɨɧɚ 
 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
ɨɬ 23 ɧɨɹɛɪɹ 1996 ɝ. №1404 ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ ɡɚɩɪɟɳɚɟɬɫɹ: 
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– ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɨɜɵɯ ɢ ɪɚɫɲɢɪɟɧɢɟ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ 
ɨɛɴɟɤɬɨɜ, ɩɪɹɦɨ ɢɥɢ ɤɨɫɜɟɧɧɨ ɜɥɢɹɸɳɢɯ ɧɚ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɩɪɢɥɟɝɚɸɳɢɯ ɤ ɧɟɦɭ ɡɟɦɟɥɶ; 

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

ɪɚɡɦɟɳɟɧɢɟ ɫɤɥɚɞɨɜ ɞɥɹ ɯɪɚɧɟɧɢɹ ɝɨɪɸɱɟɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, 
ɭɞɨɛɪɟɧɢɣ ɢ ɹɞɨɯɢɦɢɤɚɬɨɜ; 

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

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

– ɪɚɡɪɭɲɟɧɢɟ ɝɪɭɧɬɨɜɨɝɨ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɨɤɪɨɜɚ ɜ ɩɪɟɞɟɥɚɯ ɛɟɪɟɝɨɜɵɯ 
ɭɫɬɭɩɨɜ ɢ ɩɥɹɠɟɣ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɫɤɥɨɧɨɜ ɪɟɤ, ɨɜɪɚɝɨɜ, ɭɫɬɭɩɨɜ ɢ ɤɪɭɬɵɯ 
ɭɱɚɫɬɤɨɜ ɫɤɥɨɧɨɜ ɬɟɪɪɚɫ ɢ ɞɪɭɝɢɯ ɮɨɪɦ ɪɟɥɶɟɮɚ. 
 ȼ ɩɪɟɞɟɥɚɯ ɩɪɢɛɪɟɠɧɨɣ ɡɚɳɢɬɧɨɣ ɩɨɥɨɫɵ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɤ ɨɝɪɚɧɢɱɟɧɢɹɦ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ ɡɚɩɪɟɳɚɟɬɫɹ: 

– ɪɚɫɩɚɲɤɚ ɡɟɦɟɥɶ; 
– ɤɨɨɩɟɪɚɬɢɜɧɨɟ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ; 
– ɩɪɢɦɟɧɟɧɢɟ ɹɞɨɯɢɦɢɤɚɬɨɜ ɢ ɭɞɨɛɪɟɧɢɣ; 
– ɨɪɝɚɧɢɡɚɰɢɹ ɥɟɬɧɢɯ ɥɚɝɟɪɟɣ, ɜɨɞɨɩɨɣ ɢ ɜɵɩɚɫ ɫɤɨɬɚ; 
– ɭɫɬɪɨɣɫɬɜɨ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɢ ɥɨɞɨɱɧɵɯ ɩɪɢɱɚɥɨɜ ɡɚ ɩɪɟɞɟɥɚɦɢ 

ɨɬɜɟɞɟɧɧɵɯ ɞɥɹ ɷɬɨɝɨ ɦɟɫɬ. 
 ɇɚ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɤɚɱɟɫɬɜɟ ɩɟɪɜɨɨɱɟɪɟɞɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɪɟɤɨɦɟɧɞɭɸɬɫɹ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɜɟɞɟɧɢɸ ɥɟɫɧɨɝɨ ɯɨɡɹɣɫɬɜɚ: ɪɭɛɤɢ, ɭɯɨɞɚ, ɫɚɧɢɬɚɪɧɵɟ ɪɭɛɤɢ, 
ɨɯɪɚɧɚ ɥɟɫɨɜ ɨɬ ɩɨɠɚɪɚ. 
 

7.7.1 ȼɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
  

Ɂɚɦɚɫɥɟɧɧɵɟ ɫɬɨɤɢ Ƚɗɋ ɞɨɥɠɧɵ ɩɨɫɬɭɩɚɬɶ ɧɚ ɫɩɟɰɢɚɥɶɧɵɟ 
ɦɚɫɥɨɨɱɢɫɬɢɬɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ. ȼ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ (ɩɨɠɚɪ ɧɚ ɩɥɨɳɚɞɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ) ɫɬɨɤɢ ɜɨɞɵ ɨɬ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɦɚɫɥɚ ɫɨɛɢɪɚɸɬɫɹ ɜ 
ɫɩɟɰɢɚɥɶɧɵɟ ɟɦɤɨɫɬɢ – ɜ ɛɚɤɢ ɚɜɚɪɢɣɧɨɝɨ ɫɥɢɜɚ ɦɚɫɥɚ. 

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

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɧɨ ɦɢɧɢɦɚɥɶɧɨɟ 
ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ: 

– ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɩɪɚɜɢɥɚɦɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɩɪɚɜɢɥɚɦɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
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– ɷɤɫɩɥɭɚɬɚɰɢɹ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɬɟɪɪɢɬɨɪɢɢ ɞɨɥɠɧɵ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɩɪɨɜɟɞɟɧɢɟɦ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɩɨɩɚɞɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɨɞ ɜ ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ ɢ ɜ ɜɨɞɧɵɣ 
ɨɛɴɟɤɬ (ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɧɢɠɧɢɣ ɛɶɟɮ); 

– ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɮɥɨɬɚ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɨ 
ɧɟɩɨɩɚɞɚɧɢɟ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɤɜɚɬɨɪɢɸ; 
ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɟɦɨɧɬɨɜ (ɪɟɤɨɧɫɬɪɭɤɰɢɢ) ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ 
ɪɚɛɨɬ ɢ ɤ ɩɪɢɦɟɧɹɟɦɵɦ ɦɚɬɟɪɢɚɥɚɦ. 

ɉɥɚɧ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 
Ⱦ.1 ɩɪɢɥɨɠɟɧɢɹ Ⱦ. 
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8 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɨɜ 
 

8.1  Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɫ ɩɨɫɬɪɨɟɧɢɹ ɤɚɥɟɧɞɚɪɧɨɝɨ ɩɥɚɧɚ, 
ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɫɨɞɟɪɠɚɬɶ ɜɫɟ ɷɬɚɩɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɬɚɧɰɢɢ, ɨɬ ɡɟɦɥɹɧɵɯ 
ɪɚɛɨɬ ɞɨ ɭɫɬɚɧɨɜɤɢ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɬɚɧɰɢɢ. 

Ɉɛɴɟɦɵ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɪɨɝɧɨɡɧɨɦ ɩɟɪɢɨɞɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.1. 
 
Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 
Ƚɨɞ 2022 2023 2024 2025 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, 
Ɇȼɬ 

840.00 840.00 840.00 840.00 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

4000 4000 4000 4000 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 
Ɇȼɬ·ɱ 

3 360 000.00 3 360 000.00 3 360 000.00 3 360 000.00 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, % 

1,0 1,0 1,0 1,0 

Ɋɚɫɯɨɞɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, Ɇȼɬ·ɱ 

33 600.00 33 600.00 33 600.00 33 600.00 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ·ɱ 

3 326 400.00 3 326 400.00 3 326 400.00 3 326 400.00 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, 
ɪɭɛ./Ɇȼɬ·ɱ 

1 077.00 1 100.00 1 143.00 1 175.00 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɦɥɧ.ɪɭɛ. 

3 582 532 80
0 

3 659 040 00
0 

3 802 075 20
0 

3 908 520 00
0 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ, ɦɥɧ.ɪɭɛ. 49 757 400 50 820 000 52 806 600 54 285 000 

 
ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ɂɟɣɫɤɚɹ Ƚɗɋ ɪɚɛɨɬɚɟɬ ɜ ɩɢɤɨɜɨɣ ɢ ɩɨɥɭɩɢɤɨɜɨɣ ɡɨɧɟ 

ɧɚɝɪɭɡɤɢ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɢ ɜɵɲɟ 
ɱɟɦ ɭ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɪɚɛɨɬɚɸɳɢɯ ɜ ɩɢɤɨɜɵɯ ɡɨɧɚɯ. 

ɍɜɟɥɢɱɟɧɢɟ ɜɵɪɭɱɤɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɨɛɭɫɥɨɜɥɟɧɨ ɪɨɫɬɨɦ 
ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ. 

 
8.2  Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȿɞɢɧɵɦɢ 

ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017–2042ɝɝ, (ɩɪɢɤɚɡ ɉȺɈ 
«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017№9) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɧɢɮɢɤɚɰɢɢ ɢɫɯɨɞɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɜ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɨɝɨ ɩɨɞɯɨɞɚ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ 
ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ ɫɪɟɞɧɟɫɪɨɱɧɵɣ ɢ ɞɨɥɝɨɫɪɨɱɧɵɣ ɝɨɪɢɡɨɧɬ 
ɩɥɚɧɢɪɨɜɚɧɢɹ ɜɫɟɦɢ ɫɬɪɭɤɬɭɪɧɵɦɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ», 
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ɞɨɱɟɪɧɢɦɢ ɢ ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ», ɞɨɱɟɪɧɢɦɢ ɢ 
ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ȾɁɈɉȺɈ «ɊɭɫȽɢɞɪɨ». 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ: 
 ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
 ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
 ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
 ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ; 
 ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
 ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ, ɢɫɯɨɞɹ ɢɡ ɫɪɟɞɧɟɝɨ ɫɪɨɤɚ 

ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ (ɨɬ 

ɨɫɬɚɬɨɱɧɨɣ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ) 0,08%. 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 

ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2. 
 

Ɍɚɛɥɢɰɚ 8.2–ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ,ɬɵɫ.ɪɭɛ./Ɇȼɬ ȼɟɥɢɱɢɧɚ,ɦɥɧ.ɪɭɛ. 

Ɏɨɧɞɨɩɥɚɬɵɬɪɭɞɚ 255,2 224,368 

ɉɪɨɱɢɟɪɚɫɯɨɞɵ 274,0 230,16 

ɂɬɨɝɨ  444,528 

 
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 

ɗɬɚɩɵɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ, % 

Ɉɬ1ɞɨ5ɥɟɬ 0,12 

Ɉɬ6ɞɨ15ɥɟɬ 0,17 

Ɉɬ16ɞɨ25 0,30 

ɋɜɵɲɟ25ɥɟɬ 0,40 
 
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɟɞɢɧɵɦɢ 

ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ»2019ɝɨɞɚ ɞɥɹ 2 ɰɟɧɨɜɨɣ ɡɨɧɵ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.4. 
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Ɍɚɛɥɢɰɚ 8.4–Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ȼɟɥɢɱɢɧɚ,ɦɥɧ.ɪɭɛ. 
ɈȺɈ «ɋɈ ȿɗɋ» 135,38ɬɵɫ.ɪɭɛ./Ɇȼɬ 113,719 200 

ɈȺɈ«ȺɌɋ»(ɚɞɦɢɧɢɫɬɪɚɬɨɪ 
ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0,001097ɬɵɫ.ɪɭɛ./Ɇȼɬ·ɱ 5,528 880 

ɈȺɈ«ɐɎɊ»(ɰɟɧɬɪ 
ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 1,908ɬɵɫ.ɪɭɛ./Ɇȼɬ·ɱ 1,602 720 

ɂɬɨɝɨ  120,850 800 

 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɥɨɝɨɜɵɦ ɤɨɞɟɤɫɨɦ Ɋɨɫɫɢɣɫɤɨɣ 

Ɏɟɞɟɪɚɰɢɢ ɞɥɹ ɪɟɤɢ ȼɢɥɸɣ, ɫɨɫɬɚɜɥɹɟɬ 4,80 ɪɭɛɥɟɣ ɡɚ 1ɬɵɫ.ɤȼɬ∙ɱ ɝɟɧɟɪɢɪɭɟɦɨɣ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.5. 

 
Ɍɚɛɥɢɰɚ 8.5– Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ  
ɇɚɢɦɟɧɨɜɚɧɢɟ 2022 2023 2024 2025 2026 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ. ɪɭɛ. 

70,63 193,71 264,167 273,00 273,00 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, 
ɦɥɧ. ɪɭɛ. 

31,22 76,75 97,97 98,34 95,72 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɦɥɧ. ɪɭɛ. 

189,67 444,53 444,53 444,53 444,53 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, ɦɥɧ. ɪɭɛ. 

1,30 3,19 4,08 6,15 5,98 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, 
ɦɥɧ. ɪɭɛ. 

51,56 120,85 120,85 120,85 120,85 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ. ɪɭɛ. 9,29 23,21 24,19 24,19 24,19 

ɂɬɨɝɨ, ɦɥɧ. ɪɭɛ. 353,66 862,24 955,79 967,06 964,27 

ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.1. 
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Ɋɢɫɭɧɨɤ 8.1–ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ, % 

 
ɇɚɢɛɨɥɶɲɢɦɢ ɹɜɥɹɸɬɫɹ ɪɚɫɯɨɞɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɨɧɢ 

ɫɨɫɬɚɜɥɹɸɬ ɩɨɪɹɞɤɚ 59% ɨɬ ɜɫɟɯ ɪɚɫɯɨɞɨɜ, ɬɚɤ ɤɚɤ ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɫɥɢɲɤɨɦ ɜɟɥɢɤɚ, ɚ ɧɚɢɦɟɧɶɲɢɦɢ ɹɜɥɹɸɬɫɹ ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, ɫɨɫɬɚɜɥɹɸɳɢɟ, ɨɤɨɥɨ 1% ɜɫɟɯ ɪɚɫɯɨɞɨɜ. 

 

8.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 

ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɹɜɥɹɸɬɫɹ ɤɪɭɩɧɨɣ ɫɬɚɬɶɟɣ ɨɬɬɨɤɨɜ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ 
ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɢɯ ɱɚɫɬɶ 
ɨɬɱɢɫɥɹɟɬɫɹ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ.  

ɍɱɢɬɵɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
–ɇȾɋ–20% 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 1ɬɵɫ.ɤȼɬ·ɱ – 4,8 ɪɭɛ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɡɚ ɩɟɪɢɨɞ 2035–

2039 ɝɨɞɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.6. 
 

Ɍɚɛɥɢɰɚ 8.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2026 2027 2028 2029 2030 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 606,22 1324,03 1566,63 1601,97 1635,97 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 720,38 1436,98 1678,38 1712,53 1745,32 

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, 
ɦɥɧ.ɪɭɛ. 56,38 56,38 56,38 56,38 56,38 

 

59%

18%

9%

1%

2% Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ. ɪɭɛ.

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, 
ɦɥɧ. ɪɭɛ.

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɦɥɧ. ɪɭɛ.

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, ɦɥɧ. ɪɭɛ.
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 8.6 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2026 2027 2028 2029 2030 
ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 214,85 208,84 202,84 196,83 190,83 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 1541,56 2969,97 3447,97 3511,44 3572,23 

 
ɇɚɢɛɨɥɶɲɚɹ ɞɨɥɹ ɜ ɫɬɪɭɤɬɭɪɟ ɧɚɥɨɝɨɜ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɇȾɋ ɢ ɫɨɫɬɚɜɥɹɟɬ 47 

%, ɧɚɢɦɟɧɶɲɚɹ ɞɨɥɹ – ɧɚɥɨɝɢ ɧɚ ɜɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ. 
 
8.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ 
 
Ɉɰɟɧɤɚ ɩɪɢɛɵɥɢ – ɷɬɨ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɚɧɚɥɢɡ ɜɫɟɣ ɷɤɨɧɨɦɢɱɟɫɤɨɣ 

ɞɟɹɬɟɥɶɧɨɫɬɢ, ɨɫɭɳɟɫɬɜɥɹɟɦɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ. ɉɪɢɛɵɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɪɚɡɧɨɫɬɶ ɰɟɧɵ ɬɨɜɚɪɚ ɢ ɟɟ ɫɟɛɟɫɬɨɢɦɨɫɬɢ. 

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

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2021 2022 2023 2024 2025 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), 
ɦɥɧ.ɪɭɛ. 

2874,99 6973,54 7126,32 7533,91 7722,65 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, 
ɦɥɧ.ɪɭɛ. 

353,66 862,24 955,79 967,06 964,27 

EBITDA (ȼɚɥɨɜɚɹ 
ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 

2521,33 6111,29 6170,54 6566,85 6758,38 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ 
ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, 
ɦɥɧ.ɪɭɛ. 

504,27 1222,26 1234,11 1313,37 1351,68 

NOPAT (ɱɢɫɬɚɹ 
ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 

2017,06 4889,03 4936,43 5253,48 5406,70 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ 
ɩɪɢɛɵɥɶ,% 

20 20 20 20 20 

 
ȼ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ ɝɨɞɨɜɨɣ ɩɪɢɛɵɥɢ, 

ɨɛɭɫɥɨɜɥɟɧɧɵɣ ɭɜɟɥɢɱɟɧɢɟɦ ɜɵɪɭɱɤɢ ɨɬ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ɋɭɦɦɚ 
ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨɫɬɟɩɟɧɧɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɢ ɧɚɢɛɨɥɶɲɢɣ ɪɨɫɬ ɧɚɛɥɸɞɚɟɬɫɹ ɜ 
ɩɟɪɢɨɞ ɫ 2037 ɩɨ 2042 ɝɨɞ. 
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8.5  Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ 
 

Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɨɰɟɧɢɜɚɟɬɫɹ ɝɪɚɮɢɤɨɦ Ʉɷɲ-Ɏɥɨ, ɢɡɨɛɪɚɡɢɦ ɧɚ 
ɝɪɚɮɢɤɟ ɭɤɪɭɩɧɟɧɧɵɟ ɷɬɚɩɵ ɩɪɨɟɤɬɚ, ɝɪɚɮɢɤ Ʉɷɲ-Ɏɥɨ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 
8.2. 
 

 
Ɋɢɫɭɧɨɤ 8.2 – Ƚɪɚɮɢɤ Ʉɷɲ-Ɏɥɨ 

 
ɇɚ ɪɢɫɭɧɤɟ ɨɛɨɡɧɚɱɟɧɨ: 

 
1. ɧɚɱɚɥɨ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ; 
2. ɧɚɱɚɥɨ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ; 
3. ɧɚɱɚɥɨ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ; 
4. ɧɚɱɚɥɨ ɦɨɧɬɚɠɚ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
5. ɩɭɫɤ ɩɟɪɜɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ; 
6. ɩɭɫɤ ɲɟɫɬɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢ ɩɟɪɟɯɨɞ ɧɚ ɩɪɨɟɤɬɧɭɸ ɦɨɳɧɨɫɬɶ; 
7. ɧɚɱɚɥɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɈɊɍ 220 ɤȼ. 

 
8.6 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 
Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ 
(ɋɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ»ɨɬ16.01.2017№9). 

 
8.7 Ɇɟɬɨɞɨɥɨɝɢɹ ɢ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɨɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ 

ɩɪɨɟɤɬɚ 
 

ɐɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 
ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 

1. ɑɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ 
2. ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 
3. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 
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4. ɂ 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 «ȿɗɋɊɨɫɫɢɢ» 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 ɩɪɟɞ ɌɈɗ ɢ ɌɈɗ», Ɇɨɫɤɜɚ, 2008ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋɊɨɫɫɢɢ» 
ɨɬ 31.03.2008ɝ. №155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24–16–1/20–
113. 

ɜ)ȿɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017–2042ɝɝ. 
Ɋɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ «ProjectExpert ɮɢɪɦɵ Expertsystems». 
Ⱦɥɹ ɰɟɥɟɣ ɮɢɧɚɧɫɨɜɨ–ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢɧɹɬɵ 

ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 
1) ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ Ɂɟɣɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ Ɂɟɹ ɦɨɳɧɨɫɬɶɸ 

840Ɇȼɬ ɫɨɫɬɚɜɥɹɟɬ 25 ɥɟɬ; 
2) ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɮɢɧɚɧɫɨɜɚɹ ɦɨɞɟɥɶ ɨɬɪɚɠɚɟɬ 

ɪɟɚɥɶɧɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɤ ɧɚɫɬɨɹɳɟɦɭ ɦɨɦɟɧɬɭ ɧɚ ɪɨɫɫɢɣɫɤɨɦ ɪɵɧɤɟ. 
3) ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɧɟ ɛɭɞɟɬ 

ɩɪɨɢɫɯɨɞɢɬɶ ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 
 
8.8 ɉɨɤɚɡɚɬɟɥɢ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 

 

ɐɟɥɶɸ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 
ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ. 

Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.8. 

 
Ɍɚɛɥɢɰɚ 8.8–ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,60 
ɉɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - PB, ɦɟɫ 114 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ–NPV,ɦɥɧ.ɪɭɛ. 11993,88 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ–PI 1,71 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ,ɪɭɛ./ɤȼɬ·ɱ 0,19 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ,ɪɭɛ./ɤȼɬ 90770 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɞɨɥɥ./ɤȼɬ 1512 

 
8.9 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 
ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɵ ɢ ɪɚɫɯɨɞɵ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ 
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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. 

 
Ɍɚɛɥɢɰɚ 8.9– ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɟ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2024 2025 2026 2027 2028 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, 
ɦɥɧ.ɪɭɛɥɟɣ 

427,75 586,81 1350,78 2785,21 3269,20 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, 
ɦɥɧ.ɪɭɛɥɟɣ 

226,86 220,85 214,85 208,84 202,84 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ, 
ɦɥɧ.Ɋɭɛɥɟɣ 

654,61 807,66 1565,63 2993,04 3472,04 

 
ɉɨɥɧɵɣ ɨɬɱɟɬ ɨ ɩɪɟɞɩɨɥɚɝɚɟɦɵɯ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɹɯ ɜ ɮɟɞɟɪɚɥɶɧɵɟ 

ɢ ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ 6. 
ȼɵɜɨɞ: ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɜɫɥɟɞɫɬɜɢɟ ɭɜɟɥɢɱɟɧɢɹ 

ɜɵɪɭɱɤɢ ɨɬ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ. 

8.10 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
 

Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɨɜ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ - ɦɟɬɨɞ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɮɢɧɚɧɫɨɜɨɣ 
ɦɨɞɟɥɢ ɧɚ ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɩɨɤɚɡɚɬɟɥɶ. 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢɧɞɟɤɫɚ ɞɨɯɨɞɧɨɫɬɢ 
ɤ ɢɡɦɟɧɟɧɢɹɦ: 

ɚ) ɋɬɚɜɤɢ ɧɚɥɨɝɨɜ; 
ɛ) Ɉɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ; 
ɜ) ɐɟɧɚ ɫɛɵɬɚ; 
ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɷɤɫɩɟɪɬɧɨ. 
ɇɚ ɪɢɫɭɧɤɟ 8.3 ɩɪɟɞɫɬɚɜɥɟɧɨ ɢɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ 

ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ. 
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Ɋɢɫɭɧɨɤ 8.3 ─ ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 

 

 
Ɋɢɫɭɧɨɤ 8.4 ─ ɋɭɦɦɚ PI ɨɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɢɧɜɟɫɬɢɰɢɣ 
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Ɋɢɫɭɧɨɤ 8.5-ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 
 

 
 

Ɋɢɫɭɧɨɤ 8.6 - ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

 
ȼɵɜɨɞ: ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜɵɹɜɥɟɧɨ, 

ɱɬɨ ɧɚɢɛɨɥɶɲɢɣ ɪɢɫɤ ɞɥɹ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɢɡɦɟɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ 
ɩɚɪɚɦɟɬɪɨɜ: 

 ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ; 
 ɍɦɟɧɶɲɟɧɢɟ ɰɟɧɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
 ɭɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ ɩɪɨɞɭɤɰɢɢ. 
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9 Ɍɚɯɨɝɟɧɟɪɚɬɨɪɵ ɢ ɞɪɭɝɢɟ ɞɚɬɱɢɤɢ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ 
 

9.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ 
 
ɑɚɫɬɨɬɚ ɩɟɪɟɦɟɧɧɨɝɨ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɝɥɚɜɧɵɯ 

ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɜɵɪɚɛɚɬɵɜɚɟɦɨɣ ɝɟɧɟɪɚɬɨɪɚɦɢ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ ɩɨɫɬɚɜɥɹɟɦɨɣ ɉɨɬɪɟɛɢɬɟɥɹɦ. Ɉɬ ɱɚɫɬɨɬɵ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ 
ɡɚɜɢɫɢɬ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɪɚɳɚɟɦɵɯ ɢɦɢ ɦɟɯɚɧɢɡɦɨɜ (ɫɬɚɧɤɨɜ, ɧɚɫɨɫɨɜ, 
ɜɟɧɬɢɥɹɬɨɪɨɜ ɢ ɬ.ɞ.). ɉɪɢ ɩɨɧɢɠɟɧɢɢ ɱɚɫɬɨɬɵ ɢɯ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 
ɩɨɧɢɠɚɟɬɫɹ. ɉɨɜɵɲɟɧɢɟ ɠɟ ɱɚɫɬɨɬɵ ɩɪɢɜɨɞɢɬ ɤ ɩɟɪɟɪɚɫɯɨɞɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɫɹɤɨɟ ɨɬɤɥɨɧɟɧɢɟ ɱɚɫɬɨɬɵ ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɧɚɧɨɫɢɬ 
ɭɳɟɪɛ. ɉɨɷɬɨɦɭ, ɚ ɬɚɤɠɟ ɩɨ ɪɹɞɭ ɞɪɭɝɢɯ ɜɚɠɧɵɯ ɩɪɢɱɢɧ ɱɚɫɬɨɬɚ ɩɟɪɟɦɟɧɧɨɝɨ 
ɬɨɤɚ ɧɨɪɦɢɪɭɟɬɫɹ. 

ɇɨɦɢɧɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɫɨɫɬɚɜɥɹɟɬ 50 Ƚɰ. 
Ⱦɨɩɭɫɬɢɦɨɟ ɨɬɤɥɨɧɟɧɢɟ ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ ±0,21 Ƚɰ. 
Ⱦɨɩɭɫɤɚɟɬɫɹ ɤɪɚɬɤɨɜɪɟɦɟɧɧɚɹ ɪɚɛɨɬɚ ɫ ɨɬɤɥɨɧɟɧɢɟɦ ±0,4 Ƚɰ. 

ȼɵɪɚɛɨɬɤɚ ɢ ɩɨɬɪɟɛɥɟɧɢɟ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɢɫɯɨɞɢɬ ɨɞɧɨɜɪɟɦɟɧɧɨ. 
ɉɨɷɬɨɦɭ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɦɨɳɧɨɫɬɶ, ɜɵɪɚɛɚɬɵɜɚɟɦɚɹ ɝɟɧɟɪɚɬɨɪɚɦɢ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɞɨɥɠɧɚ ɛɵɬɶ ɪɚɜɧɚ ɫɭɦɦɟ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚɝɪɭɡɤɨɣ 
ɩɨɬɪɟɛɢɬɟɥɟɣ, ɢ ɦɨɳɧɨɫɬɢ, ɪɚɫɯɨɞɭɟɦɨɣ ɧɚ ɩɨɬɟɪɢ ɜ ɩɪɨɜɨɞɚɯ ɥɢɧɢɣ 
ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɢ ɞɪɭɝɢɯ ɷɥɟɦɟɧɬɚɯ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ, ɬ.ɟ. 

 ܲ̂ = ܲ˒ .ː.+ܲ˒ .˔.,                                                                                               (9.1) 
 

ɝɞɟ ܲ̂ - ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ܲ˒ .ː.- ɦɨɳɧɨɫɬɶ, ɩɨɬɪɟɛɥɹɟɦɚɹ ɧɚɝɪɭɡɤɨɣ, ܲ˒ .˔.- ɦɨɳɧɨɫɬɶ, ɪɚɫɯɨɞɭɟɦɚɹ ɧɚ ɩɨɬɟɪɢ ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ. 
 
ȼ ɫɥɭɱɚɟ ɫɨɜɩɚɞɟɧɢɹ ɮɚɤɬɢɱɟɫɤɨɝɨ ɢ ɩɪɨɝɧɨɡɢɪɭɟɦɨɝɨ ɝɪɚɮɢɤɨɜ 

ɷɥɟɤɬɪɨɩɨɬɪɟɛɥɟɧɢɹ ɬɨɱɧɨɟ ɜɵɩɨɥɧɟɧɢɟ ɡɚɞɚɧɧɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦ ɝɪɚɮɢɤɨɜ 
ɧɚɝɪɭɡɤɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɞɞɟɪɠɚɧɢɟ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɭɪɨɜɧɟ 
ɱɚɫɬɨɬɵ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. Ɉɞɧɚɤɨ ɧɚ ɫɚɦɨɦ ɞɟɥɟ ɱɚɫɬɨɬɚ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɧɟ 
ɨɫɬɚɟɬɫɹ ɩɨɫɬɨɹɧɧɨɣ. ɉɪɢɱɢɧɵ ɷɬɨɝɨ ɜ ɫɥɟɞɭɸɳɟɦ: 

1) ɮɚɤɬɢɱɟɫɤɢɣ ɝɪɚɮɢɤ ɷɥɟɤɬɪɨɩɨɬɪɟɛɥɟɧɢɹ ɜ ɫɢɥɭ ɪɹɞɚ ɩɪɢɱɢɧ ɜɫɟɝɞɚ 
ɧɟɫɤɨɥɶɤɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɩɪɨɝɧɨɡɢɪɭɟɦɨɝɨ; 

2) ɝɪɚɮɢɤ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɤɨɧɟɱɧɵɯ ɢɧɬɟɪɜɚɥɨɜ ɜɪɟɦɟɧɢ, ɨɛɵɱɧɨ 
ɱɚɫɨɜɵɯ, ɧɚɝɪɭɡɤɚ ɠɟ ɩɨɬɪɟɛɢɬɟɥɟɣ ɢɡɦɟɧɹɟɬɫɹ ɧɟɩɪɟɪɵɜɧɨ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɜɧɭɬɪɢ ɢɧɬɟɪɜɚɥɨɜ ɧɟɢɡɛɟɠɧɵ ɧɟɫɨɜɩɚɞɟɧɢɹ; 

3) ɧɚɝɪɭɡɤɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɞɚɧɧɵɦ ɝɪɚɮɢɤɨɦ ɦɨɠɟɬ 
ɛɵɬɶ ɢɡɦɟɧɟɧɚ ɥɢɲɶ ɫ ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɤɨɪɨɫɬɶɸ, ɨɛɭɫɥɨɜɥɟɧɧɨɣ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɫɨɜɪɟɦɟɧɧɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. ȼ ɩɟɪɢɨɞɵ 
ɪɟɡɤɢɯ ɢɡɦɟɧɟɧɢɣ ɷɥɟɤɬɪɨɩɨɬɪɟɛɥɟɧɢɹ (ɭɬɪɟɧɧɢɟ ɢ ɜɟɱɟɪɧɢɟ ɱɚɫɵ) ɨɬɞɟɥɶɧɵɟ 
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ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɧɟ ɭɫɩɟɜɚɸɬ ɢɡɦɟɧɹɬɶ ɧɚɝɪɭɡɤɭ ɫ ɬɨɣ ɠɟ ɫɤɨɪɨɫɬɶɸ, ɫ ɤɨɬɨɪɨɣ 
ɢɡɦɟɧɹɟɬɫɹ ɧɚɝɪɭɡɤɚ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɱɬɨ ɫɥɭɠɢɬ ɩɪɢɱɢɧɨɣ ɜɪɟɦɟɧɧɵɯ ɧɚɪɭɲɟɧɢɣ 
ɛɚɥɚɧɫɚ. 

4) ɫɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ ɤɚɤ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɬɚɤ ɢ ɝɟɧɟɪɚɬɨɪɨɜ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɜ ɥɸɛɨɣ ɦɨɦɟɧɬ ɦɨɠɟɬ ɢɡɦɟɧɢɬɶɫɹ ɜ ɫɢɥɭ ɧɟɩɪɟɞɜɢɞɟɧɧɵɯ 
ɨɛɫɬɨɹɬɟɥɶɫɬɜ (ɚɜɚɪɢɣɧɵɟ ɨɬɤɥɸɱɟɧɢɹ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɝɟɧɟɪɚɬɨɪɨɜ). 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɨɬɞɟɥɶɧɵɟ ɩɟɪɢɨɞɵ ɨɬɤɥɨɧɟɧɢɹ ɱɚɫɬɨɬɵ ɦɨɝɭɬ ɛɵɬɶ 
ɫɭɳɟɫɬɜɟɧɧɵɦɢ, ɜ ɨɫɨɛɟɧɧɨɫɬɢ ɨɧɢ ɜɨɡɪɚɫɬɚɸɬ ɜ ɱɚɫɵ ɩɟɪɟɦɟɧɧɨɣ ɱɚɫɬɢ 
ɝɪɚɮɢɤɚ ɷɥɟɤɬɪɨɩɨɬɪɟɛɥɟɧɢɹ. Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɱɚɫɬɨɬɵ ɫ ɬɪɟɛɭɟɦɨɣ ɬɨɱɧɨɫɬɶɸ 
ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɨɹɧɧɨ ɭɫɬɪɚɧɹɬɶ ɨɬɤɥɨɧɟɧɢɹ ɱɚɫɬɨɬɵ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ 
ɨɬɤɥɨɧɟɧɢɟɦ ɩɨɬɪɟɛɥɹɟɦɨɣ ɢɥɢ ɝɟɧɟɪɢɪɭɟɦɨɣ ɦɨɳɧɨɫɬɢ ɨɬ ɡɚɩɥɚɧɢɪɨɜɚɧɧɨɝɨ 
ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ. 

ɑɚɫɬɨɬɚ ɜɵɪɚɛɚɬɵɜɚɟɦɨɣ ɝɢɞɪɨɚɝɪɟɝɚɬɨɦ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚɩɪɹɦɭɸ 
ɡɚɜɢɫɢɬ ɨɬ ɱɚɫɬɨɬɵ (ɫɤɨɪɨɫɬɢ) ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɚɲɢɧɵ. ɉɨɷɬɨɦɭ 
ɨɱɟɧɶ ɜɚɠɧɨ ɩɨɞɞɟɪɠɢɜɚɬɶ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɧɚ ɡɚɞɚɧɧɨɦ 
ɭɪɨɜɧɟ. 

Ⱦɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɦ (ɋȺɍ ȽȺ), ɜ ɬɨɦ ɱɢɫɥɟ 
ɩɪɨɝɪɚɦɦɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ (ɉɌɄ)  ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɢ ɩɟɪɟɬɨɤɨɜ ɦɨɳɧɨɫɬɢ (ȺɊɑɆ). Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɤɭɳɟɣ 
ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɉɌɄ ȺɊɑɆ ɢɫɩɨɥɶɡɭɟɬ ɞɚɬɱɢɤɢ ɱɚɫɬɨɬɵ 
ɜɪɚɳɟɧɢɹ. 

Ɋɚɫɫɦɨɬɪɢɦ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɞɚɬɱɢɤɨɜ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ: 
 Ɍɚɯɨɝɟɧɟɪɚɬɨɪ (ɪɟɝɭɥɹɬɨɪɧɵɣ ɝɟɧɟɪɚɬɨɪ); 
 ɂɧɞɭɤɬɢɜɧɵɣ ɞɚɬɱɢɤ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ. 

 
9.2 Ɍɚɯɨɝɟɧɟɪɚɬɨɪ 
 
Ɍɚɯɨɝɟɧɟɪɚɬɨɪɵ – ɷɬɨ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɦɚɲɢɧɵ ɧɟɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ, 

ɤɨɬɨɪɵɟ ɫɥɭɠɚɬ ɞɥɹ ɩɪɟɜɪɚɳɟɧɢɹ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɜ ɫɢɝɧɚɥ 
ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɧɚ ɜɵɯɨɞɟ. ɉɪɢ ɫɨɟɞɢɧɟɧɢɢ ɜɚɥɚ ɬɚɯɨɝɟɧɟɪɚɬɨɪɚ ɫ ɜɚɥɨɦ 
ɢɫɫɥɟɞɭɟɦɨɝɨ ɚɝɪɟɝɚɬɚ ɦɨɠɧɨ ɩɨɥɭɱɚɬɶ ɡɧɚɱɟɧɢɟ ɱɢɫɥɚ ɟɝɨ ɨɛɨɪɨɬɨɜ ɜɪɚɳɟɧɢɹ 
ɩɨ ɢɦɟɸɳɟɦɭɫɹ ɡɧɚɱɟɧɢɸ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɯɨɞɟ. ɗɬɚ ɜɟɥɢɱɢɧɚ ɧɚɩɪɹɦɭɸ 
ɡɚɜɢɫɢɬ ɨɬ ɱɢɫɥɚ ɨɛɨɪɨɬɨɜ ɪɚɛɨɱɟɝɨ ɜɚɥɚ. 

ȼɢɞɵ ɢ ɭɫɬɪɨɣɫɬɜɨ 
Ɍɚɯɨɝɟɧɟɪɚɬɨɪɵ ɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɜɢɞɵ: 

 ɉɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ; 
 ɉɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ: 

o Ⱥɫɢɧɯɪɨɧɧɵɟ; 
o ɋɢɧɯɪɨɧɧɵɟ. 
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9.2.1 Ɍɚɯɨɝɟɧɟɪɚɬɨɪɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 
 

Ɍɚɤɢɟ ɭɫɬɪɨɣɫɬɜɚ ɩɨɞɨɛɧɵ ɝɟɧɟɪɚɬɨɪɚɦ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɢɦɟɸɳɢɦ 
ɧɟɡɚɜɢɫɢɦɨɟ ɜɨɡɛɭɠɞɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɩɨɫɬɨɹɧɧɵɯ ɦɚɝɧɢɬɨɜ. Ⱦɥɹ ɧɢɯ ɯɚɪɚɤɬɟɪɧɨ 
ɢɡɦɟɧɟɧɢɟ ɡɧɚɱɟɧɢɹ ɩɟɪɟɞɚɬɨɱɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ. ɗɬɨ ɜɨɡɧɢɤɚɟɬ ɜɫɥɟɞɫɬɜɢɟ 
ɧɟɥɢɧɟɣɧɨɫɬɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɢɥɟɝɚɧɢɹ ɳɟɬɨɤ. Ɋɟɚɝɢɪɨɜɚɧɢɟ ɹɤɨɪɹ ɨɛɪɚɡɭɟɬ 
ɧɟɪɚɜɧɨɦɟɪɧɭɸ ɦɚɝɧɢɬɧɭɸ ɢɧɞɭɤɰɢɸ ɜ ɩɪɨɦɟɠɭɬɤɚɯ ɝɟɧɟɪɚɬɨɪɚ. ɗɬɨ ɨɫɨɛɟɧɧɨ 
ɡɚɦɟɬɧɨ ɩɪɢ ɧɟɡɧɚɱɢɬɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ. 

ɍɦɟɧɶɲɟɧɢɟ ɧɟɥɢɧɟɣɧɨɫɬɢ ɩɪɨɢɫɯɨɞɢɬ ɩɭɬɟɦ ɩɪɢɦɟɧɟɧɢɹ ɨɦɟɞɧɟɧɧɵɯ 
ɦɟɬɚɥɥɢɡɢɪɨɜɚɧɧɵɯ ɳɟɬɨɤ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɚɤɢɯ ɳɟɬɨɤ ɧɚɛɥɸɞɚɟɬɫɹ 
ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ ɩɚɞɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ. ɇɟɥɢɧɟɣɧɨɫɬɶ ɜɫɥɟɞɫɬɜɢɟ ɪɟɚɤɰɢɢ ɹɤɨɪɹ 
ɭɦɟɧɶɲɚɟɬɫɹ ɜɫɥɟɞɫɬɜɢɟ ɩɨɧɢɠɟɧɢɹ ɫɤɨɪɨɫɬɢ ɢ ɜɨɡɪɚɫɬɚɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɩɨɬɪɟɛɢɬɟɥɹ ɧɚɝɪɭɡɤɢ. 

ɇɚ ɤɚɱɟɫɬɜɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɷɬɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɥɢɹɸɬ ɩɨɝɪɟɲɧɨɫɬɢ ɜ 
ɬɟɯɧɨɥɨɝɢɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ, ɜɤɥɸɱɚɸɳɢɟ ɜ ɫɟɛɹ: 

 ɂɦɩɭɥɶɫɧɵɟ ɩɟɪɟɩɚɞɵ ɧɚɩɪɹɠɟɧɢɹ ɜ ɤɨɥɥɟɤɬɨɪɟ. ɇɚ ɧɢɯ ɜɥɢɹɟɬ 
ɱɢɫɥɨ ɩɥɚɫɬɢɧ ɜ ɭɫɬɪɨɣɫɬɜɟ ɤɨɥɥɟɤɬɨɪɚ. 

 Ɂɭɛɱɚɬɨɟ ɭɫɬɪɨɣɫɬɜɨ ɹɤɨɪɹ. 
 Ɉɛɨɪɨɬɧɵɟ ɩɭɥɶɫɚɰɢɢ ɢɡ-ɡɚ ɧɟɫɢɦɦɟɬɪɢɢ ɜɨɡɞɭɲɧɵɯ ɩɪɨɦɟɠɭɬɤɨɜ. 
ɉɪɢ ɧɟɛɨɥɶɲɨɦ ɱɢɫɥɟ ɨɛɨɪɨɬɨɜ ɜɚɥɚ ɢɡ-ɡɚ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ 

ɩɨɝɪɟɲɧɨɫɬɟɣ ɜɨɡɧɢɤɚɟɬ ɢɫɤɚɠɟɧɢɟ ɫɢɝɧɚɥɚ ɧɚ ɜɵɯɨɞɟ, ɫɧɢɠɚɟɬɫɹ ɱɚɫɬɨɬɚ ɢ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɚɦɩɥɢɬɭɞɚ. ɗɬɨ ɨɝɪɚɧɢɱɢɜɚɟɬ ɧɢɠɧɢɣ ɩɪɟɞɟɥ ɫɤɨɪɨɫɬɢ 
ɬɚɯɨɝɟɧɟɪɚɬɨɪɚ. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɫɞɟɥɚɬɶ ɪɚɛɨɬɭ ɛɨɥɟɟ ɤɚɱɟɫɬɜɟɧɧɨɣ ɢ ɫɝɥɚɞɢɬɶ 
ɩɭɥɶɫɚɰɢɢ, ɜ ɭɫɬɪɨɣɫɬɜɟ ɬɚɯɨɝɟɧɟɪɚɬɨɪɚ ɢɫɩɨɥɶɡɭɸɬ ɤɚɤ ɦɨɠɧɨ ɛɨɥɶɲɟ 
ɤɨɥɢɱɟɫɬɜɨ ɩɥɚɫɬɢɧ ɜ ɤɨɥɥɟɤɬɨɪɟ. Ⱥ ɬɚɤɠɟ ɩɪɢɦɟɧɹɸɬɫɹ ɹɤɨɪɹ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦɢ 
ɩɚɡɚɦɢ, ɢɦɟɸɳɢɦɢ ɨɫɨɛɟɧɧɨɫɬɶ ɜ ɭɫɬɪɨɣɫɬɜɟ, ɜ ɧɢɯ ɟɫɬɶ ɫɤɨɫ ɧɚ 1 ɞɟɥɟɧɢɟ ɡɭɛɚ. 
Ɂɚ ɫɱɟɬ ɷɬɨɝɨ ɜɨɡɪɚɫɬɚɟɬ ɜɨɡɞɭɲɧɵɣ ɡɚɡɨɪ. ɍɫɬɪɨɣɫɬɜɨ ɬɚɯɨɝɟɧɟɪɚɬɨɪɚ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 9.1. 

 
Ɋɢɫɭɧɨɤ 9.1 – Ɍɚɯɨɝɟɧɟɪɚɬɨɪ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 
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9.2.2 Ⱥɫɢɧɯɪɨɧɧɵɟ ɬɚɯɨɝɟɧɟɪɚɬɨɪɵ 
 
Ⱥɫɢɧɯɪɨɧɧɵɟ ɬɚɯɨɝɟɧɟɪɚɬɨɪɵ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɩɨɯɨɠɢ ɩɨ ɭɫɬɪɨɣɫɬɜɭ ɧɚ 

ɚɫɢɧɯɪɨɧɧɵɟ ɞɜɢɝɚɬɟɥɢ ɫ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɵɦ ɪɨɬɨɪɨɦ. Ɋɨɬɨɪ ɡɞɟɫɶ 
ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɜ ɜɢɞɟ ɩɨɥɨɝɨ ɰɢɥɢɧɞɪɚ (ɨɛɵɱɧɨ ɦɟɞɧɨɝɨ ɢɥɢ ɚɥɸɦɢɧɢɟɜɨɝɨ), ɚ 
ɫɬɚɬɨɪ ɫɨɞɟɪɠɢɬ ɞɜɟ ɨɛɦɨɬɤɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɩɨɞ ɩɪɹɦɵɦ ɭɝɥɨɦ ɞɪɭɝ ɤ ɞɪɭɝɭ. 
Ɉɞɧɚ ɢɡ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ — ɨɛɦɨɬɤɚ ɜɨɡɛɭɠɞɟɧɢɹ, ɜɬɨɪɚɹ — ɜɵɯɨɞɧɚɹ. ɇɚ 
ɨɛɦɨɬɤɭ ɜɨɡɛɭɠɞɟɧɢɹ ɩɨɞɚɟɬɫɹ ɩɟɪɟɦɟɧɧɵɣ ɬɨɤ ɫ ɨɩɪɟɞɟɥɟɧɧɨɣ ɚɦɩɥɢɬɭɞɨɣ ɢ 
ɱɚɫɬɨɬɨɣ, ɚ ɜɵɯɨɞɧɚɹ ɨɛɦɨɬɤɚ ɩɪɢɫɨɟɞɢɧɹɟɬɫɹ ɤ ɢɡɦɟɪɢɬɟɥɶɧɨɦɭ ɩɪɢɛɨɪɭ. 
ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɚɫɢɧɯɪɨɧɧɨɝɨ ɬɚɯɨɝɟɧɟɪɚɬɨɪɚ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.2. 

 
Ɋɢɫɭɧɨɤ 9.2 - Ⱥɫɢɧɯɪɨɧɧɵɣ ɬɚɯɨɝɟɧɟɪɚɬɨɪ 

 
Ʉɨɝɞɚ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɵɣ ɪɨɬɨɪ ɜɪɚɳɚɟɬɫɹ, ɨɧ ɩɟɪɢɨɞɢɱɟɫɤɢ ɧɚɪɭɲɚɟɬ 

ɢɡɧɚɱɚɥɶɧɭɸ ɨɪɬɨɝɨɧɚɥɶɧɨɫɬɶ ɦɚɝɧɢɬɧɵɯ ɩɨɬɨɤɨɜ ɞɜɭɯ ɨɛɦɨɬɨɤ, ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɢɫɤɚɠɟɧɢɹ ɤɚɪɬɢɧɵ ɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ, ɜ ɜɵɯɨɞɧɨɣ ɨɛɦɨɬɤɟ ɩɟɪɢɨɞɢɱɟɫɤɢ 
ɧɚɜɨɞɢɬɫɹ ɗȾɋ. ȿɫɥɢ ɠɟ ɪɨɬɨɪ ɧɟɩɨɞɜɢɠɟɧ, ɬɨ ɦɚɝɧɢɬɧɵɣ ɩɨɬɨɤ ɨɛɦɨɬɤɢ 
ɜɨɡɛɭɠɞɟɧɢɹ ɧɟ ɢɫɤɚɠɚɟɬɫɹ, ɢ ɜ ɜɵɯɨɞɧɨɣ ɨɛɦɨɬɤɟ ɗȾɋ ɧɟ ɧɚɜɨɞɢɬɫɹ. Ɂɞɟɫɶ 
ɜɟɥɢɱɢɧɚ ɝɟɧɟɪɢɪɭɟɦɨɣ ɗȾɋ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɜɚɥɚ. 

ɉɨɫɤɨɥɶɤɭ ɩɨɞɚɜɚɟɦɵɣ ɧɚ ɨɛɦɨɬɤɭ ɜɨɡɛɭɠɞɟɧɢɹ ɬɨɤ ɢɦɟɟɬ ɫɨɛɫɬɜɟɧɧɭɸ 
ɱɚɫɬɨɬɭ, ɨɬɥɢɱɧɭɸ ɨɬ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɜɚɥɚ, ɬɚɤɨɣ ɬɚɯɨɝɟɧɟɪɚɬɨɪ ɢɦɟɧɭɟɬɫɹ 
ɚɫɢɧɯɪɨɧɧɵɦ. Ʉɪɨɦɟ ɩɪɨɱɟɝɨ, ɞɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɩɨɡɜɨɥɹɟɬ ɩɨ ɮɚɡɟ ɜɵɯɨɞɧɨɝɨ 
ɫɢɝɧɚɥɚ ɫɭɞɢɬɶ ɨ ɧɚɩɪɚɜɥɟɧɢɢ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ, - ɩɪɢ ɫɦɟɧɟ ɧɚɩɪɚɜɥɟɧɢɹ 
ɜɪɚɳɟɧɢɹ ɮɚɡɚ ɩɟɪɟɜɨɪɚɱɢɜɚɟɬɫɹ. 

Ƚɥɚɜɧɨɟ ɢɯ ɞɨɫɬɨɢɧɫɬɜɨ, ɨɩɪɟɞɟɥɹɸɳɟɟ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɢɯ ɜɵɛɨɪ, 
ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɫɤɨɪɨɫɬɢ ɩɪɢɜɨɞɚ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɜɵɯɨɞɟ ɌȽ 
ɢɦɟɟɬ ɩɨɫɬɨɹɧɧɭɸ ɱɚɫɬɨɬɭ.  

Ƚɥɚɜɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɚɫɢɧɯɪɨɧɧɵɯ ɌȽ ɹɜɥɹɟɬɫɹ ɨɱɟɧɶ ɦɚɥɚɹ ɦɨɳɧɨɫɬɶ 
ɜɵɯɨɞɚ ɞɨ 2–3 ȼɬ, ɩɨɷɬɨɦɭ ɪɚɛɨɬɚɬɶ ɨɧɢ ɞɨɥɠɧɵ ɫ ɭɫɢɥɢɬɟɥɹɦɢ, ɤɨɬɨɪɵɟ ɜɧɨɫɹɬ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɨɝɪɟɲɧɨɫɬɢ ɢ ɫɨɡɞɚɸɬ ɧɟɥɢɧɟɣɧɨɫɬɶ ɫɢɝɧɚɥɚ. 
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9.2.3 ɋɢɧɯɪɨɧɧɵɟ ɬɚɯɨɝɟɧɟɪɚɬɨɪɵ 
 

ɗɬɢ ɭɫɬɪɨɣɫɬɜɚ ɩɨ ɜɧɟɲɧɟɦɭ ɜɢɞɭ ɩɨɯɨɠɢ ɧɚ ɦɚɥɨɦɨɳɧɵɣ ɫɢɧɯɪɨɧɧɵɣ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɫ ɦɚɝɧɢɬɧɵɦ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɜɨɡɛɭɠɞɟɧɢɟɦ, ɢɦɟɸɳɢɟ 
ɦɚɥɟɧɶɤɢɣ ɪɨɬɨɪ, ɢɝɪɚɸɳɢɣ ɪɨɥɶ ɦɚɝɧɢɬɚ. Ⱦɥɹ ɜɵɪɚɜɧɢɜɚɧɢɹ ɱɚɫɬɨɬɵ ɢ 
ɚɦɩɥɢɬɭɞɵ, ɡɚɜɢɫɹɳɟɣ ɧɚɩɪɹɦɭɸ ɨɬ ɨɛɨɪɨɬɨɜ ɜɪɚɳɟɧɢɹ, ɩɪɢɦɟɧɹɸɬɫɹ 
ɜɵɩɪɹɦɢɬɟɥɢ ɧɚ ɨɫɧɨɜɟ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɯ ɩɪɢɛɨɪɨɜ. 

Ɍɚɤɨɣ ɜɢɞ ɬɚɯɨɝɟɧɟɪɚɬɨɪɚ ɪɚɛɨɬɚɟɬ ɫ ɩɟɪɟɦɟɧɧɨɣ ɱɚɫɬɨɬɨɣ, ɱɬɨ ɡɚɬɪɭɞɧɹɟɬ 
ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɩɪɨɫɬɵɯ ɫɯɟɦɚɯ. Ɉɧ ɢɦɟɟɬ ɧɢɡɤɭɸ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ 
ɜɨɡɦɨɠɧɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɚɜɥɟɧɢɹ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɜɚɥɚ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ. ȼ ɭɫɬɪɨɣɫɬɜɚɯ ɬɚɯɨɝɟɧɟɪɚɬɨɪɨɜ ɫɢɧɯɪɨɧɧɨɝɨ ɬɢɩɚ ɜɵɩɨɥɧɹɸɬ 
ɡɧɚɱɢɬɟɥɶɧɨɟ ɱɢɫɥɨ ɩɚɪ ɩɨɥɸɫɨɜ, ɩɨɷɬɨɦɭ ɨɧɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɩɪɢɜɨɞɨɜ 
ɦɟɯɚɧɢɡɦɨɜ ɫ ɦɚɥɨɣ ɫɤɨɪɨɫɬɶɸ ɜɪɚɳɟɧɢɹ. 

ɉɪɢɱɢɧɵ ɩɨɝɪɟɲɧɨɫɬɢ 
 ȼɵɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɢɦɟɟɬ ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ ɜɟɥɢɱɢɧɵ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɰɟɩɢ. 
 ɇɟɫɢɦɦɟɬɪɢɱɧɨɫɬɶ ɜɨɡɞɭɲɧɨɝɨ ɡɚɡɨɪɚ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɩɨɹɜɥɟɧɢɟ 

ɩɭɥɶɫɚɰɢɣ ɧɢɡɤɨɣ ɱɚɫɬɨɬɵ. 
 ȼ ɦɚɝɧɢɬɧɨɦ ɩɨɬɨɤɟ ɩɪɢɫɭɬɫɬɜɭɸɬ ɩɭɥɶɫɚɰɢɢ ɨɬ ɡɭɛɶɟɜ. 
 ɂɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɥɢɹɟɬ ɧɚ ɩɚɪɚɦɟɬɪɵ ɦɚɲɢɧɵ. 
Ⱦɥɹ ɧɨɪɦɚɥɶɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɧɯɪɨɧɧɵɯ ɬɚɯɨɝɟɧɟɪɚɬɨɪɨɜ 

ɩɨɞɨɣɞɭɬ ɬɚɤɢɟ ɠɟ ɦɟɪɵ ɢ ɭɫɥɨɜɢɹ, ɤɚɤ ɞɥɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. ɂɦɩɭɥɶɫɵ ɧɚɩɪɹɠɟɧɢɹ ɭɪɚɜɧɢɜɚɸɬɫɹ ɩɭɬɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɪɨɣɫɬɜɚ ɪɨɬɨɪɚ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦɢ ɩɨɥɸɫɚɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ 
ɧɟɨɛɯɨɞɢɦɭɸ ɗȾɋ. ɑɬɨɛɵ ɭɦɟɧɶɲɢɬɶ ɡɭɛɰɨɜɵɟ ɩɭɥɶɫɚɰɢɢ, ɩɪɢɦɟɧɹɸɬ 
ɫɝɥɚɠɢɜɚɸɳɢɣ ɮɢɥɶɬɪ. 

ɂɡ ɩɪɟɢɦɭɳɟɫɬɜ ɫɢɧɯɪɨɧɧɵɯ ɬɚɯɨɝɟɧɟɪɚɬɨɪɨɜ ɦɨɠɧɨ ɨɬɦɟɬɢɬɶ: 
 ɍɫɬɨɣɱɢɜɨɫɬɶ ɤ ɜɢɛɪɚɰɢɹɦ. 
 Ɂɚɳɢɬɚ ɨɬ ɩɵɥɢ ɢ ɜɥɚɝɢ. 
 ȼɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ. 
 ɇɟ ɬɪɟɛɭɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɩɢɬɚɧɢɟ. 
 
9.2.4 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɬɚɯɨɝɟɧɟɪɚɬɨɪɚɦ 

 

 Ɂɚɜɢɫɢɦɨɫɬɶ ɧɚɩɪɹɠɟɧɢɹ ɜɵɯɨɞɚ ɨɬ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɜɚɥɚ 
ɷɥɟɤɬɪɨɦɨɬɨɪɚ ɞɨɥɠɧɚ ɛɵɬɶ ɪɚɜɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɥɢɧɟɣɧɨɝɨ ɜɢɞɚ. 

 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɵɯɨɞɚ ɞɨɥɠɧɚ ɛɵɬɶ ɭɫɬɨɣɱɢɜɨɣ ɤ ɜɨɡɞɟɣɫɬɜɢɸ 
ɜɧɟɲɧɟɣ ɫɪɟɞɵ: ɞɚɜɥɟɧɢɹ, ɜɥɚɠɧɨɫɬɢ, ɬɟɦɩɟɪɚɬɭɪɵ. 

 Ʉɨɝɞɚ ɜɚɥ ɬɚɯɨɝɟɧɟɪɚɬɨɪɚ ɫɬɨɢɬ ɧɚ ɦɟɫɬɟ, ɜɵɯɨɞɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 
ɞɨɥɠɧɨ ɩɨɤɚɡɵɜɚɬɶ ɦɢɧɢɦɚɥɶɧɭɸ ɜɟɥɢɱɢɧɭ (ɨɫɬɚɬɨɱɧɨɟ ɧɚɩɪɹɠɟɧɢɟ). 

 ɂɦɩɭɥɶɫɵ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɯɨɞɟ ɧɟ ɞɨɥɠɧɵ ɫɨɡɞɚɜɚɬɶ ɩɨɦɟɯ, 
ɤɨɬɨɪɵɟ ɨɛɪɚɡɭɸɬɫɹ ɨɬ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɪɨɰɟɫɫɨɜ ɩɪɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ, ɢ 
ɛɵɬɶ ɧɚɢɦɟɧɶɲɢɦɢ. 
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 Ɇɨɳɧɨɫɬɶ ɧɚ ɜɵɯɨɞɟ ɬɚɯɨɝɟɧɟɪɚɬɨɪɚ ɞɨɥɠɧɚ ɛɵɬɶ ɫɨɜɦɟɫɬɢɦɨɣ ɫ 
ɧɚɝɪɭɡɤɨɣ ɩɨɬɪɟɛɢɬɟɥɹ, ɱɬɨɛɵ ɟɟ ɛɵɥɨ ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɧɨɪɦɚɥɶɧɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

 
9.3 ɂɧɞɭɤɬɢɜɧɵɣ ɞɚɬɱɢɤ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ 
 
Ɇɚɝɧɢɬɧɨ-ɢɧɞɭɤɰɢɨɧɧɵɣ ɞɚɬɱɢɤ ɫɨɫɬɨɢɬ ɢɡ ɤɚɬɭɲɤɢ ɢɧɞɭɤɬɢɜɧɨɫɬɢ, 

ɜɧɭɬɪɢ ɤɨɬɨɪɨɣ ɧɚɯɨɞɢɬɫɹ ɫɟɪɞɟɱɧɢɤ ɢɡ ɦɹɝɤɨɣ ɫɬɚɥɢ, ɫɨɟɞɢɧɟɧɧɵɣ ɫ 
ɩɨɫɬɨɹɧɧɵɦ ɦɚɝɧɢɬɨɦ. ɋɬɚɥɶɧɨɣ ɫɟɪɞɟɱɧɢɤ ɪɚɫɩɨɥɨɠɟɧ ɱɟɪɟɡ ɧɟɛɨɥɶɲɨɣ 
ɜɨɡɞɭɲɧɵɣ ɡɚɡɨɪ ɩɪɹɦɨ ɧɚɞ ɤɪɨɦɤɨɣ ɮɟɪɪɨɦɚɝɧɢɬɧɨɝɨ ɡɭɛɱɚɬɨɝɨ ɤɨɥɶɰɚ 
(ɡɭɛɱɚɬɤɢ), ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɦɚɝɧɢɬɧɨɦ ɩɨɥɟ ɩɨɫɬɨɹɧɧɨɝɨ ɦɚɝɧɢɬɚ. ȿɫɥɢ ɩɪɹɦɨ 
ɧɚɩɪɨɬɢɜ ɞɚɬɱɢɤɚ ɩɨɩɚɞɚɟɬ ɡɭɛ ɤɨɥɶɰɚ, ɬɨ ɨɧ ɤɨɧɰɟɧɬɪɢɪɭɟɬ ɦɚɝɧɢɬɧɨɟ ɩɨɥɟ ɢ 
ɭɫɢɥɢɜɚɟɬ ɩɨɬɨɤ ɦɚɝɧɢɬɧɨɣ ɢɧɞɭɤɰɢɢ ɜ ɤɚɬɭɲɤɟ, ɚ ɟɫɥɢ ɧɚɩɪɨɬɢɜ ɞɚɬɱɢɤɚ 
ɫɬɚɧɨɜɢɬɫɹ ɜɵɟɦɤɚ ɡɭɛɱɚɬɤɢ, ɬɨ ɦɚɝɧɢɬɧɵɣ ɩɨɬɨɤ ɨɫɥɚɛɟɜɚɟɬ. Ɍɚɤɢɟ ɞɜɚ 
ɫɨɫɬɨɹɧɢɹ ɞɚɬɱɢɤɚ ɩɨɫɬɨɹɧɧɨ ɱɟɪɟɞɭɸɬɫɹ ɩɪɢ ɜɪɚɳɟɧɢɢ ɢɦɩɭɥɶɫɧɨɣ ɡɭɛɱɚɬɤɢ 
ɜɦɟɫɬɟ ɫ ɜɚɥɨɦ, ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɤɨɬɨɪɨɝɨ, ɫɨɛɫɬɜɟɧɧɨ ɝɨɜɨɪɹ, ɢ ɹɜɥɹɟɬɫɹ 
ɢɡɦɟɪɹɟɦɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ. ȼ ɤɚɬɭɲɤɟ ɧɚɜɨɞɹɬɫɹ ɢɦɩɭɥɶɫɵ ɧɚɩɪɹɠɟɧɢɹ 
ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ, ɱɚɫɬɨɬɚ ɤɨɬɨɪɵɯ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɜɚɥɚ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ, ɧɚ 
ɧɟɦ ɞɨɥɠɟɧ ɛɵɬɶ ɢɡɝɨɬɨɜɥɟɧ (ɢɥɢ ɭɫɬɚɧɨɜɥɟɧ) ɢɧɞɭɤɬɨɪ – ɨɞɧɚ ɨɬɦɟɬɤɚ ɢɥɢ 
ɫɨɜɨɤɭɩɧɨɫɬɶ ɨɬɦɟɬɨɤ ɜ ɜɢɞɟ ɜɵɫɬɭɩɨɜ (ɩɚɡɨɜ) ɡɭɛɱɚɬɨɝɨ ɤɨɥɟɫɚ, ɨɬɜɟɪɫɬɢɣ, 
ɭɝɥɭɛɥɟɧɢɣ ɢ ɬ.ɩ., ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ «ɫɱɢɬɚɧɵ» ɞɚɬɱɢɤɨɦ ɢ ɩɪɟɨɛɪɚɡɨɜɚɧɵ ɜ 
ɢɡɦɟɧɟɧɢɹ ɟɝɨ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ. ɋɯɟɦɚ ɢɧɞɭɤɬɨɪɚ ɜ ɜɢɞɟ 
ɡɭɛɱɚɬɨɝɨ ɤɨɥɟɫɚ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.3. 

 
Ɋɢɫɭɧɨɤ 9.3 – ɂɧɞɭɤɬɨɪ ɜ ɜɢɞɟ ɡɭɛɱɚɬɨɝɨ ɤɨɥɟɫɚ 

 
ɂɧɞɭɤɬɨɪ ɞɨɥɠɟɧ ɢɡɝɨɬɚɜɥɢɜɚɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɥɟɞɭɸɳɢɦɢ 

ɬɪɟɛɨɜɚɧɢɹɦ: 
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 ɂɧɞɭɤɬɨɪ ɞɨɥɠɟɧ ɹɜɥɹɬɶɫɹ ɱɚɫɬɶɸ ɜɚɥɚ ɢɥɢ ɞɨɥɠɟɧ ɛɵɬɶ ɠɟɫɬɤɨ 
ɫɨɟɞɢɧɟɧ ɫ ɜɚɥɨɦ; 

 ɂɧɞɭɤɬɨɪ ɞɨɥɠɟɧ ɢɡɝɨɬɚɜɥɢɜɚɬɶɫɹ ɢɡ ɮɟɪɪɨɦɚɝɧɢɬɧɨɝɨ 
(ɦɚɝɧɢɬɨɩɪɨɜɨɞɹɳɟɝɨ) ɦɚɬɟɪɢɚɥɚ; 

 Ɇɚɬɟɪɢɚɥ ɢɧɞɭɤɬɨɪɚ ɞɨɥɠɟɧ ɛɵɬɶ ɨɞɧɨɪɨɞɧɵɦ (ɝɨɦɨɝɟɧɧɵɦ) ɩɨ 
ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɦ ɫɜɨɣɫɬɜɚɦ ɩɨ ɜɫɟɦɭ ɨɛɴɟɦɭ; 

 ɇɚ ɩɨɜɟɪɯɧɨɫɬɢ ɢɧɞɭɤɬɨɪɚ ɜ ɡɨɧɟ ɚɤɬɢɜɧɨɫɬɢ ɞɚɬɱɢɤɚ ɧɟ ɞɨɥɠɧɨ 
ɛɵɬɶ ɦɚɝɧɢɬɧɵɯ ɩɹɬɟɧ, ɪɢɫɨɤ, ɰɚɪɚɩɢɧ, ɡɚɡɭɛɪɢɧ, ɜɦɹɬɢɧ, ɫɥɟɞɨɜ ɫɜɚɪɤɢ ɢ 
ɫɜɚɪɨɱɧɵɯ ɲɜɨɜ. ɒɟɪɨɯɨɜɚɬɨɫɬɶ ɩɨɜɟɪɯɧɨɫɬɢ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɯɭɠɟ 6,3. 

Ⱦɥɹ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɞɚɬɱɢɤɨɜ ɢ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɜ 
ɰɟɥɨɦ ɨɬɦɟɬɤɢ ɧɚ ɢɧɞɭɤɬɨɪɟ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɳɢɦ 
ɬɪɟɛɨɜɚɧɢɹɦ: 

 ɛɵɬɶ ɩɟɪɢɨɞɢɱɟɫɤɢɦɢ, ɬ.ɟ. ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɬɦɟɬɤɚɦɢ (ɲɢɪɢɧɚ 
ɩɚɡɚ) ɢɥɢ ɞɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɨɞɢɧɚɤɨɜɵɦɢ; 

 ɢɦɟɬɶ ɨɩɪɟɞɟɥɟɧɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ, ɞɨɫɬɚɬɨɱɧɵɟ ɞɥɹ ɬɨɝɨ, 
ɱɬɨɛɵ ɞɚɬɱɢɤ ɦɨɝ ɢɯ ɞɨɫɬɨɜɟɪɧɨ ɪɚɡɥɢɱɢɬɶ ɢ «ɫɱɢɬɚɬɶ». 

Ƚɚɛɚɪɢɬɧɵɣ ɱɟɪɬɟɠ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 9.4. 

 
Ɋɢɫɭɧɨɤ 9.4 – Ƚɚɛɚɪɢɬɧɵɣ ɱɟɪɬɟɠ ɢɧɞɭɤɬɢɜɧɨɝɨ ɞɚɬɱɢɤɚ 

 
9.4 ȼɵɛɨɪ ɞɚɬɱɢɤɚ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɧɚɥɢɡɚ ɜɫɟɯ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɜɚɪɢɚɧɬɨɜ ɞɚɬɱɢɤɨɜ ɜɪɚɳɟɧɢɹ 

ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɫɪɟɞɫɬɜ ɢɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ȽȺ 
ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɨɜɦɟɫɬɧɚɹ ɭɫɬɚɧɨɜɤɚ ɢɧɞɭɤɬɢɜɧɨɝɨ ɞɚɬɱɢɤɚ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ 
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ISN EF2A-31NS-4-LZ-5 ɢ ɫɢɧɯɪɨɧɧɨɝɨ ɪɟɝɭɥɹɬɨɪɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɩɟɪɟɦɟɧɧɨɝɨ 
ɬɨɤɚ ɋɉɆ 164/10-44 ɍɏɅ4. 

ɂɧɞɭɤɬɢɜɧɵɣ ɞɚɬɱɢɤ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɨɫɧɨɜɧɵɦ ɫɪɟɞɫɬɜɨɦ ɢɡɦɟɪɟɧɢɹ 
ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɞɥɹ ɉɌɄ ȺɊɑɆ, ɚ ɬɚɯɨɝɟɧɟɪɚɬɨɪ 
ɪɟɡɟɪɜɧɵɦ. Ɍɚɤɠɟ ɜɬɨɪɢɱɧɵɟ ɰɟɩɢ ɬɚɯɨɝɟɧɟɪɚɬɨɪɚ ɛɭɞɭɬ ɩɨɞɤɥɸɱɟɧɵ ɤ ɞɜɭɦ 
ɤɨɦɩɥɟɤɬɚɦ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɡɚɳɢɬ ɝɟɧɟɪɚɬɨɪɚ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɡɚɳɢɬɵ ɨɬ 
ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɝɟɧɟɪɚɬɨɪɚ.  

ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɢɧɞɭɤɬɢɜɧɨɝɨ ɞɚɬɱɢɤɚ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ISN EF2A-
31NS-4-LZ-5 ɢ ɫɢɧɯɪɨɧɧɨɝɨ ɪɟɝɭɥɹɬɨɪɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɋɉɆ 164/10-44 ɍɏɅ4 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ ȿ.  

ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɬɚɯɨɝɟɧɟɪɚɬɨɪɚ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.5. 
Ɉɛɳɢɣ ɜɢɞ ɬɚɯɨɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 9.6. 

 
Ɋɢɫɭɧɨɤ 9.5 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɜɬɨɪɢɱɧɵɯ ɰɟɩɟɣ 

ɫɢɧɯɪɨɧɧɨɝɨ ɪɟɝɭɥɹɬɨɪɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɋɉɆ 164/10-44 ɍɏɅ4 
 

 
Ɋɢɫɭɧɨɤ 9.6 – Ɉɛɳɢɣ ɜɢɞ ɬɚɯɨɝɟɧɟɪɚɬɨɪɚ 
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ɁȺɄɅɘɑȿɇɂȿ 
 
ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɢ 

ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ Ɂɟɣɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ, 
ɹɜɥɹɸɳɢɦɫɹ ɫɨɨɪɭɠɟɧɢɟɦ I ɤɥɚɫɫɚ. 

ɇɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɜɟɥɢɱɢɧɚ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɟɜ: 

 Q0,1% = 6265 ɦ3/ɫ; 
 Q0,01% = 7259 ɦ3/ɫ. 

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ 
ɜɟɥɢɱɢɧɵ: ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ Nɝɚɪ = 766 Ɇȼɬ, ɩɪɟɞɜɚɪɢɬɟɥɧɨɟ ɡɧɚɱɟɧɢɟ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Nɭɫɬ = 840 Ɇȼɬ, ɜɟɥɢɱɢɧɚ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ 
ɜɵɪɚɛɨɬɤɢ Эɫɪ.ɦɧ.ɥɟɬɧ. = 5,03 ɦɥɪɞ. ɤȼɬ∙ɱ, ɬɚɤɠɟ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɡɨɧɵ ɩɨɤɪɵɬɢɹ 
ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɨɩɪɟɞɟɥɟɧɵ ɪɟɠɢɦɵ ɫɪɚɛɨɬɤɢ-
ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɫɩɥɚɧɢɪɨɜɚɧɵ ɩɟɪɢɨɞɵ ɪɟɦɨɧɬɚ ɨɫɧɨɜɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɢ ɩɨɫɬɪɨɟɧ ɛɚɥɚɧɫ ɦɨɳɧɨɫɬɢ. 

ɇɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɩɨɞɛɨɪ ɨɩɬɢɦɚɥɶɧɨɝɨ ɬɢɩɚ ɢ ɱɢɫɥɚ 
ɝɢɞɪɨɬɭɪɛɢɧ, ɛɵɥ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɢ ɜɵɛɪɚɧɨ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. ȼ ɩɪɨɰɟɫɫɟ ɜɵɛɨɪɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥɚ ɭɬɨɱɧɟɧɚ 
ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ: Nɭɫɬ = 840 Ɇȼɬ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɫ 4 
ɝɢɞɪɨɬɭɪɛɢɧɚɦɢ ɊɈ115-ȼ-530, ɞɥɹ ɤɨɬɨɪɨɣ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɩɨɞɨɛɪɚɧ 
ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-1130/220-44ɍɏɅ4. 

ȼ ɯɨɞɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɱɚɫɬɢ Ƚɗɋ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɯɟɦɚ ɫ 
ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ. Ȼɵɥ ɜɵɛɪɚɧ ɛɥɨɱɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɐ250000/220 ɍ1, 
ɜɵɛɪɚɧɚ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɫ ɞɜɭɦɹ ɫɢɫɬɟɦɚɦɢ ɲɢɧ ɫ 
ɨɛɯɨɞɧɨɣ ɫɢɫɬɟɦɨɣ ɲɢɧ. Ɍɚɤ ɤɚɤ ɩɪɨɟɤɬɢɪɭɟɦɵɣ ɝɢɞɪɨɭɡɟɥ ɧɟ ɜɯɨɞɢɬ ɜ ɪɚɣɨɧ 
Ʉɪɚɣɧɟɝɨ ɋɟɜɟɪɚ, ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɛɭɞɟɬ ɜɵɩɨɥɧɟɧɨ ɜ ɜɢɞɟ ɈɊɍ. 
Ɍɚɤɠɟ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɌɄɁ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɤɨɬɨɪɨɝɨ ɜɵɛɪɚɧ ɝɟɧɟɪɚɬɨɪɧɵɣ 
ɜɵɤɥɸɱɚɬɟɥɶ FKG1F ɢ ɩɪɨɜɟɞɟɧɚ ɩɪɨɜɟɪɤɚ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɢ 
ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ 
ɹɱɟɟɤ ɈɊɍ. 

ɉɨɫɥɟ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ 
ɨɛɹɡɚɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɉɍɗ. 

Ȼɵɥɚ ɩɪɢɧɹɬɚ ɪɭɫɥɨɜɚɹ ɤɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ. ȼ ɫɨɫɬɚɜ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ ɜɯɨɞɹɬ: 

 ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ – 160 ɦ; 
 ɫɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ ɩɥɨɬɢɧɵ – 80 ɦ; 
 ɝɥɭɛɢɧɧɵɣ ɚɜɚɪɢɣɧɵɣ ɜɨɞɨɫɛɪɨɫ - 38 
 ɛɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ – 80 ɦ; 
 ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ – 380 ɦ; 

 



126 

 

Ⱦɥɹ ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ, ɩɪɨɯɨɞɹɳɟɝɨ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ 
ɩɪɢɦɟɧɟɧɨ ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɩɨ ɬɢɩɭ ɨɬɥɟɬɚ ɫɬɪɭɢ. 

Ⱦɥɹ ɧɟɞɨɩɭɳɟɧɢɹ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ ɜ ɛɟɬɨɧɟ ɩɪɢ 
ɧɟɪɚɜɧɨɦɟɪɧɨɣ ɨɫɚɞɤɟ ɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɞɟɮɨɪɦɚɰɢɹɯ, ɩɥɨɬɢɧɚ ɪɚɡɪɟɡɚɟɬɫɹ 
ɩɨɩɟɪɟɱɧɵɦɢ ɫɤɜɨɡɧɵɦɢ ɦɟɠɫɟɤɰɢɨɧɧɵɦɢ ɲɜɚɦɢ. 

Ɍɚɤɠɟ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɫɞɜɢɝɭ ɩɨ 
ɨɫɧɨɜɚɧɢɸ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɪɚɫɱɟɬɚ ɨɩɪɟɞɟɥɟɧ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɪɚɜɧɵɣ 1,37, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ 
ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ II  ɤɥɚɫɫɚ ɫɨɫɬɚɜɥɹɟɬ 1,25, ɬɚɤɢɦ ɨɛɪɚɡɨɦ 
ɨɛɟɫɩɟɱɟɧ ɡɚɩɚɫ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɧɚɞɟɠɧɨɫɬɢ ɜ 9,6%. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ, ɚ ɬɚɤɠɟ ɩɟɪɟɱɢɫɥɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ 
ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɚɧɰɢɢ. 

ȼ ɯɨɞɟ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɬɟɯɧɢɤɨ-
ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 

 ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ – 9 ɥɟɬ, 6 ɦɟɫɹɰ; 
 ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ – 0,19 ɪɭɛ./ɤȼɬ∙ɱ; 
 ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ –90770 ɪɭɛ./ɤȼɬ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 

Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 

 
Ɋɢɫɭɧɨɤ Ⱥ.1 – Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪɟɤɢ Ɂɟɹ 

Ƚɨɞɵ I II III IV V VI VII VIII IX X XI XII Q̭̬. год
1930 9 7 4 6 1823 1933 2055 1173 1510 1095 220 90 827

1931 37,5 19,8 12,5 428 2460 1541 883 1614 883 470 157 51 713

1932 13,5 12,5 6 92 1796 3072 2299 1353 2914 465 69 32 1010

1933 18,2 10,9 9,4 79 991 1197 2485 2656 1352 939 95 45 823

1934 25 19,3 15,1 30 1938 1187 3831 801 988 402 37 28 775

1935 27,6 14,1 9,9 95 1613 1270 1665 1376 828 762 168 58 657

1936 13 8,9 5,5 8 1513 1843 5142 1821 622 522 110 44 971

1937 10,4 7,8 6,3 29 937 1182 2134 1872 1095 1014 272 95 721

1938 6,3 6,3 3,9 4 1134 3638 1178 1040 803 522 32 23 699

1939 21,9 12,5 7 17 1987 2395 2031 1717 1315 215 157 45 827

1940 35,4 12 4,9 110 1358 1750 2275 2551 2497 1303 230 118 1020

1941 38,5 17,2 14,6 678 1098 2413 2600 847 727 360 90 22 742

1942 46,4 14,1 9,9 9 1067 1657 1807 3488 3188 647 126 64 1010

1943 50,5 15,6 14,8 38 856 991 2226 1511 368 314 74 43 542

1944 33,9 7,3 7,8 95 1417 1468 1876 1261 494 392 64 38 596

1945 36,5 21,9 18,8 220 964 1569 1848 3230 2812 574 263 113 973

1946 27,6 9,4 8,6 84 848 1547 1705 2084 676 161 103 18 606

1947 19,8 9,4 8,1 38 891 965 1609 1355 572 209 100 11 482

1948 7,3 5,7 5,7 28 390 1605 3385 1720 2465 485 131 69 858

1949 12,5 7,8 7,3 32 853 946 2501 1772 468 418 79 43 595

1950 16,7 8,3 7,3 28 2036 2147 2454 2449 1302 475 147 35 925

1951 24 10,4 7 38 1231 2474 4060 1564 1109 345 209 123 933

1952 26,6 17,2 14,1 636 887 886 2698 1824 1656 626 121 24 785

1953 10,9 8,9 6,5 100 724 1426 1797 2814 1560 189 22 14 723

1954 4,7 4,2 4,7 15 834 1041 1535 1772 1091 548 43 30 577

1955 18,2 9,9 6,8 16 591 1891 2957 3018 1831 834 142 48 947

1956 25 10,4 4,4 19 1308 2095 4068 3030 1732 215 126 38 1056

1957 20,8 13 10,4 272 1645 2272 2761 1979 1668 1251 105 19 1001

1958 13,5 8,3 6,8 40 804 869 3028 2395 1043 173 95 30 709

1959 29,7 9,9 7,3 43 736 1018 1207 2032 783 366 125 36 533

1960 9,9 6,3 5,2 45 756 1759 2793 914 781 439 152 74 645

1961 5,7 3,6 2,9 26 497 1481 2064 2345 937 459 58 16 658

1962 8,3 2,6 2,6 22 1780 4100 4050 1147 988 789 152 56 1091

1963 14,6 5,2 4,4 48 426 2293 4981 1147 416 298 38 22 808

1964 5,2 4,7 4,9 51 1089 1694 3449 2970 2708 730 251 46 1084

1965 7,8 7,3 6,3 22 879 1355 2698 1093 991 532 53 32 640

1966 15,6 7,8 6,8 53 824 834 1420 1464 1246 444 131 43 541

1967 19,3 13,5 10,9 472 1571 1590 1939 3278 1980 584 199 84 978

1968 16,1 10,9 9,6 157 961 1693 2424 1164 882 308 116 48 649

1969 12,5 10,9 10,2 27 944 1043 1562 1611 991 939 110 65 610

1970 8,3 5,2 3,9 58 851 1131 2082 3386 1770 522 241 56 843

1971 9,9 7,3 7,8 31 782 1349 1153 1147 1115 407 56 26 508

1972 10,9 8,9 6,8 6 1325 1511 1918 2241 1874 340 163 53 788

1973 11,5 9,4 7,6 38 662 807 1097 3803 3686 496 77 32 894

1974 14,1 7,8 6,5 184 733 1007 1071 1251 1197 426 84 17 500

1975 6,3 5,2 4,7 69 1373 1538 1699 3230 3124 782 48 21 992

1976 19,3 16,7 15,6 553 830 1126 2083 1459 1822 678 189 48 737

1977 15,6 9,9 9,1 90 1214 1277 1928 1371 1145 548 136 27 648

1978 10,9 8,3 6,8 103 730 933 1146 1609 1561 1043 178 79 617

1979 9,4 4,2 3,4 28 497 1522 2657 2604 1426 261 116 40 764

̭̬еднее 18,2 9,9 7,8 108,2 1109,1 1606,6 2326,3 1947,1 1419,8 546,3 125,2 46,6 773
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

Ɍɚɛɥɢɰɚ Ⱥ.1 – ɉɪɟɞɩɨɥɨɠɢɬɟɥɶɧɵɟ ɧɚɝɪɭɡɤɢ ɈȾɍ 

ȼɪɟɦɹ ɉɨɬɪɟɛɥɟɧɢɟ(ɡɢɦɚ) [Ɇȼɬ] ɉɨɬɪɟɛɥɟɧɢɟ(ɥɟɬɨ) [Ɇȼɬ] 

1 4613 2648 

2 4504 2499 

3 4431 2422 

4 4410 2401 

5 4422 2395 

6 4518 2452 

7 4722 2613 

8 4929 2823 

9 5068 3056 

10 5129 3184 

11 5103 3186 

12 5025 3146 

13 4953 3107 

14 4899 3086 

15 4866 3066 

16 4864 3071 

17 4911 3052 

18 5100 3043 

19 5251 3030 

20 5192 3075 

21 5108 3159 

22 5033 3279 

23 4912 3155 

24 4763 2923 

ɋɪɟɞɧɟɟ ɩɨɬɪɟɛɥɟɧɢɟ: 4864 2911 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 5251 3279 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

Ɍɚɛɥɢɰɚ Ⱥ.2 – Ɉɤɨɧɱɚɬɟɥɶɧɵɟ ɬɢɩɨɜɵɟ ɧɚɝɪɭɡɤɢ ɈȾɍ 

ɑɚɫ 
Pɬɢɩ, Ɇȼɬ 

Ɂɢɦɧɢɟ ɫɭɬɤɢ Ʌɟɬɧɢɟ ɋɭɬɤɢ 

1 4613 2648 

2 4504 2499 

3 4431 2422 

4 4410 2401 

5 4422 2395 

6 4518 2452 

7 4722 2613 

8 4929 2823 

9 5068 3056 

10 5129 3184 

11 5103 3186 

12 5025 3146 

13 4953 3107 

14 4899 3086 

15 4866 3066 

16 4864 3071 

17 4911 3052 

18 5100 3043 

19 5251 3030 

20 5192 3075 

21 5108 3159 

22 5033 3279 

23 4912 3155 

24 4763 2923 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɍɚɛɥɢɰɚ Ⱥ.3 – ɂɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɞɥɹ ɡɢɦɧɢɯ ɫɭɬɨɤ 

ɑɚɫ Ɋ, Ɇȼɬ 
Ɋ, Ɇȼɬ 
(ɭɛɵɜ) 

∆Ɋ, 
Ɇȼɬ 

t, ɱ 
∆ɗ, ɬɵɫ. 
ɤȼɬ∙ɱ 

Ɋ, Ɇȼɬ 
ɗ, ɦɥɧ. 
ɤ∙ȼɬɱ 

1 4613 5251 59 1 0 59 0 

2 4504 5192 63 2 0 122 0 

3 4431 5129 21 3 0 143 0 

4 4410 5108 5 4 0 148 0 

5 4422 5103 3 5 0 151 0 

6 4518 5100 32 6 0 183 0 

7 4722 5068 35 7 0 218 1 

8 4929 5033 8 8 0 226 1 

9 5068 5025 72 9 1 298 1 

10 5129 4953 24 10 0 322 2 

11 5103 4929 17 11 0 339 2 

12 5025 4912 1 12 0 340 2 

13 4953 4911 12 13 0 352 2 

14 4899 4899 33 14 0 385 2 

15 4866 4866 2 15 0 387 3 

16 4864 4864 101 16 2 488 4 

17 4911 4763 41 17 1 529 5 

18 5100 4722 109 18 2 638 7 

19 5251 4613 95 19 2 733 9 

20 5192 4518 14 20 0 747 9 

21 5108 4504 73 21 2 820 10 

22 5033 4431 9 22 0 829 11 

23 4912 4422 12 23 0 841 11 

24 4763 4410 4410 24 106 5251 117 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

Ɍɚɛɥɢɰɚ Ⱥ.4 – ɂɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɞɥɹ ɥɟɬɧɢɯ ɫɭɬɨɤ 
ɑɚɫ Ɋ, Ɇȼɬ Ɋ, Ɇȼɬ (ɭɛɵɜ) ∆Ɋ, Ɇȼɬ t, ɱ ∆ɗ, ɬɵɫ. ɤȼɬ∙ɱ Ɋ, Ɇȼɬ ɗ, ɦɥɧ. ɤ∙ȼɬɱ 

1 2648 3279 93 1 0 93 0 

2 2499 3186 2 2 0 95 0 

3 2422 3184 25 3 0 120 0 

4 2401 3159 4 4 0 124 0 

5 2395 3155 9 5 0 133 0 

6 2452 3146 39 6 0 172 0 

7 2613 3107 21 7 0 193 1 

8 2823 3086 11 8 0 204 1 

9 3056 3075 4 9 0 208 1 

10 3184 3071 5 10 0 213 1 

11 3186 3066 10 11 0 223 1 

12 3146 3056 4 12 0 227 1 

13 3107 3052 9 13 0 236 1 

14 3086 3043 13 14 0 249 1 

15 3066 3030 107 15 2 356 3 

16 3071 2923 100 16 2 456 4 

17 3052 2823 175 17 3 631 7 

18 3043 2648 35 18 1 666 8 

19 3030 2613 114 19 2 780 10 

20 3075 2499 47 20 1 827 11 

21 3159 2452 30 21 1 857 12 

22 3279 2422 21 22 0 878 12 

23 3155 2401 6 23 0 884 12 

24 2923 2395 2395 24 57 3279 70 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
Ɍɚɛɥɢɰɚ Ȼ.1 – ɉɚɪɚɦɟɬɪɵ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

№ ɫɬɪɨɤɢ Ƚɨɞɵ Qɫɪ. ɝɨɞ 
P % 
Ɉɛɟɫɩɟɱɟɧɧɨɫɬɶ 

1 1962 1091 2 
2 1964 1084 4 
3 1956 1056 6 
4 1940 1020 8 
5 1932 1010 10 
6 1942 1010 12 
7 1957 1001 14 
8 1975 992 16 
9 1967 978 18 
10 1945 973 20 
11 1936 971 22 
12 1955 947 24 
13 1951 933 25 
14 1950 925 27 
15 1973 894 29 
16 1948 858 31 
17 1970 843 33 
18 1930 827 35 
19 1939 827 37 
20 1933 823 39 
21 1963 808 41 
22 1972 788 43 
23 1952 785 45 
24 1934 775 47 
25 1979 764 49 
26 1941 742 51 
27 1976 737 53 
28 1953 723 55 
29 1937 721 57 
30 1931 713 59 
31 1958 709 61 
32 1938 699 63 
33 1961 658 65 
34 1935 657 67 
35 1968 649 69 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ȼ.1 

№ ɫɬɪɨɤɢ Ƚɨɞɵ Qɫɪ. ɝɨɞ 
P % 
Ɉɛɟɫɩɟɱɟɧɧɨɫɬɶ 

36 1977 648 71 
37 1960 645 73 
38 1965 640 75 
39 1978 617 76 
40 1969 610 78 
41 1946 606 80 
42 1944 596 82 
43 1949 595 84 
44 1954 577 86 
45 1943 542 88 
46 1966 541 90 
47 1959 533 92 
48 1971 508 94 
49 1974 500 96 
50 1947 482 98 

 
Ɍɚɛɥɢɰɚ Ȼ.2 – ɉɚɪɚɦɟɬɪɵ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

m 
Qɫɪ.-ɝɨɞ., 
ɦ3/ɫ 

Ƚɨɞ 
Qɫɪ.-ɩɨɥ., 
ɦ3/ɫ 

Ƚɨɞ 
Qɫɪ.-ɦɟɠ., 
ɦ3/ɫ 

Ƚɨɞ P, % 

1 1091 1962 2447,0 1956 259 1940 2 
2 1084 1964 2413,0 1962 242 1957 4 
3 1056 1956 2382,0 1964 217 1976 6 
4 1020 1940 2287,0 1932 209 1952 8 
5 1010 1932 2241,0 1942 205 1937 10 
6 1010 1942 2193,0 1975 204 1930 12 
7 1001 1957 2188,0 1936 204 1978 14 
8 992 1975 2088,0 1951 198 1967 16 
9 978 1967 2086,0 1940 178 1945 18 
10 973 1945 2085,0 1945 174 1941 20 
11 971 1936 2078,0 1950 171 1933 22 
12 947 1955 2072,0 1967 168 1931 24 
13 933 1951 2065,0 1957 168 1969 25 
14 925 1950 2058,0 1955 162 1935 27 
15 894 1973 2011,0 1973 156 1964 29 
16 858 1948 1913,0 1948 154 1955 31 
17 843 1970 1889,0 1939 148 1962 33 
18 827 1930 1853,0 1963 134 1975 35 
19 827 1939 1844,0 1970 131 1942 37 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ȼ.2 

m 
Qɫɪ.-ɝɨɞ., 
ɦ3/ɫ 

Ƚɨɞ 
Qɫɪ.-ɩɨɥ., 
ɦ3/ɫ 

Ƚɨɞ 
Qɫɪ.-ɦɟɠ., 
ɦ3/ɫ 

Ƚɨɞ P, % 

20 823 1933 1774,0 1972 128 1970 39 
21 808 1963 1749,0 1934 119 1977 41 
22 788 1972 1742,0 1979 108 1951 43 
23 785 1952 1736,0 1933 106 1974 45 
24 775 1934 1699,0 1930 105 1948 47 
25 764 1979 1664,0 1953 105 1960 49 
26 742 1941 1628,0 1958 103 1950 51 
27 737 1976 1590,0 1952 102 1936 53 
28 723 1953 1559,0 1938 100 1966 55 
29 721 1937 1537,0 1941 99 1932 57 
30 713 1931 1476,0 1931 96 1973 59 
31 709 1958 1465,0 1961 95 1968 61 
32 699 1938 1464,0 1976 94 1965 63 
33 658 1961 1444,0 1937 93 1954 65 
34 657 1935 1425,0 1968 91 1944 67 
35 649 1968 1403,0 1965 88 1959 69 
36 648 1977 1401,0 1960 86 1949 71 
37 645 1960 1387,0 1977 85 1938 73 
38 640 1965 1372,0 1946 84 1972 75 
39 617 1978 1350,0 1935 82 1961 76 
40 610 1969 1308,0 1949 80 1934 78 
41 606 1946 1303,0 1944 79 1943 80 
42 596 1944 1255,0 1954 78 1971 82 
43 595 1949 1230,0 1969 68 1939 84 
44 577 1954 1196,0 1978 66 1979 86 
45 542 1943 1190,0 1943 63 1956 88 
46 541 1966 1158,0 1966 62 1963 90 
47 533 1959 1155,0 1959 59 1946 92 
48 508 1971 1109,0 1971 57 1947 94 
49 500 1974 1078,0 1947 52 1958 96 
50 482 1947 1052,0 1974 50 1953 98 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

Ɍɚɛɥɢɰɚ Ȼ.3 – Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɨ ɜɨɞɨɬɨɤɭ ɢ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ  
Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 
Q90%, 
ɦ3/ɫ 

15,6 7,8 6,8 53 824 834 1420 1464 1246 444 131 43 

∑Qɩɨɬ, 
ɦ3/ɫ 

1 1 1 -3 1 9 15 16 13 5 6 3 

Qɛɵɬ, 
ɦ3/ɫ 

14,6 6,8 5,8 48 809 825 1405 1448 1233 439 125 40 

QȼХК, 
ɦ3/ɫ 

200 200 200 400 400 400 400 400 400 200 200 200 

Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɨ ɜɨɞɨɬɨɤɭ 

Zɜɛ, ɦ 315 315 315 315 315 315 315 315 315 315 315 315 

Zɧɛ, ɦ 217 217 217 217 219 220 221 221 221 219 218 217 

H, ɦ 98 98 98 98 96 95 94 94 94 96 97 98 

Nɛɵɬ, 
Ɇȼɬ 

14 7 6 46 758 773 1294 1332 1141 414 119 38 

Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɨ ȼɏɄ 

Zɜɛ, ɦ 315 315 315 315 315 315 315 315 315 315 315 315 

Zɧɛ, ɦ 218 218 218 218 218 218 218 218 218 218 218 218 

H, ɦ 97 97 97 97 97 97 97 97 97 97 97 97 

NȼХК, 
Ɇȼɬ 

138 138 138 274 274 274 274 274 274 138 138 138 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

 
Ɋɢɫɭɧɨɤ Ȼ.1 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

Ɍɚɛɥɢɰɚ Ȼ.4 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
Ɇɟɫ. Ɋɚɫɯɨɞ, ɦ3/ɫ Ɉɛɴɟɦ ɜɨɞɨɯɤɚɧɢɥɢɳɚ Ɉɬɦɟɬɤɚ ȼȻ, ɦ 

Zɧɛ H Nɝɷɫ Nɝɚɪ Qɛɵɬ Qɩɨɬ Qɮ Qɩɨɥ 
Qɜɨɞ
-ɳɚ Qɝɷɫ 

Qɯ. 
ɫɛɪɨɫ Qɧ.ɛ. Qɜɯɤ Vɧ dV Vɤ Zɧ Zɤ Zɫɪ 

11 
131 

6 0 125 595 720 0 720 200 40,08 1,54 38,54 313,00 311,95 312,48 219,97 92,50 586 586 
12 

43 
3 0 40 925 965 0 965 200 38,54 2,40 36,14 311,95 310,13 311,04 220,79 90,26 766 766 

1 
15,6 

1 0 14,6 972 986,6 0 986,6 200 36,14 2,52 33,62 310,13 307,91 309,02 220,85 88,17 766 766 
2 7,8 1 0 6,8 760 766,8 0 766,8 200 33,62 1,97 31,65 307,91 305,94 306,93 220,14 86,79 586 586 
3 6,8 1 0 5,8 289 294,8 0 294,8 200 31,65 0,75 30,90 305,94 305,12 305,53 218,32 87,21 226 226 
4 53 5 0 48 352 400 0 400 400 30,90 0,91 29,99 305,12 304,08 304,60 218,26 86,34 304 ɩɨ ȼɏɄ 
5 824 15 1 809 -410 399 0 400 400 29,99 -1,06 31,05 304,08 305,29 304,68 218,26 86,42 303 ɩɨ ȼɏɄ 
6 834 9 1 825 -426 399 0 400 400 31,05 -1,10 32,16 305,29 306,47 305,88 218,26 87,61 308 ɩɨ ȼɏɄ 
7 1420 15 1 1405 -1006 399 0 400 400 32,16 -2,61 34,76 306,47 308,96 307,71 218,26 89,45 314 ɩɨ ȼɏɄ 
8 1464 16 1 1448 -1049 399 0 400 400 34,76 -2,72 37,48 308,96 311,18 310,07 218,26 91,81 322 ɩɨ ȼɏɄ 
9 1246 13 1 1233 -834 399 0 400 400 37,48 -2,16 39,64 311,18 312,71 311,95 218,26 93,68 329 ɩɨ ȼɏɄ 
10 444 5 1 439 -168 271 0 272 200 39,64 -0,44 40,08 312,71 313,00 312,86 218,22 94,63 226 226 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

Ɍɚɛɥɢɰɚ Ȼ.5 – Ɋɚɛɨɱɢɟ ɦɨɳɧɨɫɬɢ Ƚɗɋ 

Ɇɟɫɹɰ 
NȽɗɋ, 
Ɇȼɬ 

Qɫɚɧ, ɦ3/ɫ H, ɦ 
ȼɵɪɚɛɨɬɤɚ, ɦɥɧ ɤȼɬ∙ɱ Ɇɨɳɧɨɫɬɶ, Ɇȼɬ 

ɗɫɭɬ ɗɛɚɡ ɗɩɢɤ Nɩɢɤ Nɪɚɛ 

1 820 150 90,50 18,4 5,9 12,5 300 520 

2 675 150 90,26 14,1 5,2 8,9 275 400 

3 454 150 88,17 5,4 1,9 3,5 284 170 

4 350 150 86,79 7,3 3,1 4,2 160 190 

5 350 150 87,21 7,3 4,1 3,2 210 140 

6 315 150 86,34 7,4 3,5 3,9 165 150 

7 315 150 86,42 7,5 3,5 3,9 165 150 

8 360 150 87,61 7,8 4,1 3,7 210 150 

9 360 150 89,45 7,9 3,1 4,8 160 190 

10 454 150 91,81 5,4 1,9 3,5 284 170 

11 675 150 93,68 14,1 5,2 8,9 275 400 

12 820 150 94,63 18,4 5,9 12,5 300 520 

 
Ɍɚɛɥɢɰɚ Ȼ.6 – Ɋɚɫɱɟɬ ɪɟɦɨɧɬɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɩɟɪɢɨɞ ɥɟɬɧɟɝɨ 
ɩɪɨɜɚɥɚ ɧɚɝɪɭɡɤɢ 
Ɇɟɫɹɰ Pmax, Ɇȼɬ Pɪɟɡ, Ɇȼɬ 

1 5217 0 

2 4962 255 

3 4521 696 

4 4008 1209 

5 3568 1649 

6 3312 1905 

7 3312 1905 

8 3569 1648 

9 4008 1209 

10 4521 696 

11 4962 255 

12 5217 0 

Fɝɨɞ, Ɇȼɬ∙ɦɟɫ/ɝɨɞ 11431 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.7 – ȼɗɊ ɩɨ ɭɫɥɨɜɢɹɦ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 

Q50%, 
ɦ3/ɫ 

23 10 50 400 1469 1920 2345 1202 779 492 153 63 

Qɢɫɩ, 
ɦ3/ɫ 

0 0 1 1 8 8 14 15 12 4 1 0 

Qɥɟɞ, ɦ3/ɫ 1 1 0 -4 -6 0 0 0 0 0 5 3 

Qɮ, ɦ3/ɫ 0 0 0 0 1 1 1 1 1 1 0 0 

∑Qɩ, ɦ3/ɫ 1 1 1 -3 1 9 15 16 13 5 6 3 

Qɛɵɬ, 
ɦ3/ɫ 

21,7 9,1 49 395 1454 1911 2330 1186 766 487 147 60 

Qɜɯɤ, ɦ3/ɫ 200 200 200 400 400 400 400 400 400 200 200 200 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

Ɍɚɛɥɢɰɚ Ȼ.8 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
Ɇɟɫ. Ɋɚɫɯɨɞ, ɦ3/ɫ Ɉɛɴɟɦ 

ɜɨɞɨɯɤɚɧɢɥɢɳɚ 
Ɉɬɦɟɬɤɚ ȼȻ, ɦ 

Zɧɛ H Nɝɷɫ Nɝɚɪ 

 
 
 
ɗɫɪ. Qɛɵɬ Qɩɨɬ Qɮ. Qɩɨɥ. 

Qɜɨɞ-
ɳɚ Qɝɷɫ Qɧ.ɛ. Qɜɯɤ Vɧ dV Vɤ Zɧ Zɤ Zɫɪ 

11 
153 

6 0 147 573 720 0 720 200 40,08 1,49 38,59 313,00 311,99 312,50 92,52 219,97 586 
 
0,42 

12 
63 

3 0 60 904 964 0 964 200 38,59 2,34 36,25 311,99 310,22 311,11 90,32 220,78 766 
 
0,55 

1 
23 

1 0 22 964 986 0 986 200 36,25 2,50 33,75 310,22 308,04 309,13 88,28 220,85 766 
 
0,55 

2 
10 

1 0 9 757 766 0 766 200 33,75 1,96 31,79 308,04 306,08 307,06 86,93 220,13 586 
 
0,42 

3 
50 

1 0 49 245 294 0 294 200 31,79 0,64 31,16 306,08 305,40 305,74 87,42 218,32 226 
 
0,16 

4 
400 

5 0 395 452 847 0 847 400 31,16 1,17 29,98 305,40 304,08 304,74 85,13 
219,61 

635 
 
0,46 

5 
1469 

15 1 1454 -1055 399 0 400 400 29,98 
-
2,73 32,72 304,08 307,04 305,56 87,29 

218,26 
307 

 
0,22 

6 
1920 

9 1 1911 -1200 711 0 712 400 32,72 
-
3,11 35,83 307,04 309,88 308,46 89,24 

219,21 
558 

 
0,40 

7 
2345 

15 1 2330 -1390 940 0 941 400 35,83 
-
3,60 39,43 309,88 312,57 311,22 91,35 

219,87 
756 

 
0,54 

8 
1202 

16 1 1186 -250 936 0 937 400 39,43 
-
0,65 40,08 312,57 313,00 312,78 92,92 

219,86 
765 

 
0,55 

9 
779 

13 1 766 0 766 0 767 400 40,08 0,00 40,08 313,00 313,00 313,00 93,63 
219,37 

631 
 
0,45 

10 
492 

5 1 487 0 487 0 488 200 40,08 0,00 40,08 313,00 313,00 313,00 93,89 219,11 402 
 
0,29 

             ɗɫɪ.ɦɧ.ɥɟɬɧ, ɦɥɪɞ ɤȼɬ ɱ 5,03 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

Ɍɚɛɥɢɰɚ ȼ.1 – ɋɬɚɧɞɚɪɬɧɵɣ ɪɹɞ ɞɢɚɦɟɬɪɨɜ ɊɄ 
D1, ɦ 
10,60 10,00 9,50 9,00 8,50 8,00 7,50 
7,10 6,70 6,30 6,00 5,60 5,30 5,00 
4,75 4,50 4,25 4,00 3,75 3,55 3,35 
3,15 3,00 2,80 2,65 2,50 2,36 2,24 
2,12 2,00 1,90 1,80 1,60 1,40 1,25 

 
Ɍɚɛɥɢɰɚ ȼ.2 – Ɂɧɚɱɟɧɢɹ ɤɢɧɟɦɚɬɢɱɟɫɤɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɹɡɤɨɫɬɢ 

t, ɨɋ 0 5 10 15 20 25 30 35 

ν ·10-6, ɦ2/ɫ 1,79 1,51 1,30 1,14 1,01 0,90 0,81 0,74 



144 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 

 
Ɋɢɫɭɧɨɤ ȼ.1 – Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ115-ȼ-530
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 

Ɍɚɛɥɢɰɚ ȼ.3 – Ƚɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɤɪɭɝɥɵɯ ɫɟɱɟɧɢɣ 

ɍɝɨɥ ɮ - - - - - x x^2 p^2 p a R 

- 

ɮ/
36

0 

w
/c

 

2*
R

4*
(3

) 

(4
)-

(H
1/

2)
^2

 

(5
)^

(1
/2

) 

(6
)+

(3
) 

(7
)^

2
 

(8
)+

(H
1/

2)
^2

 

(9
)^

(1
/2

) 

R
4+

(7
) 

(1
0)

+
(1

1)
 

1 2 3 4 5 6 7 8 9 10 11 12 

351 0,98 0,67 5,90 4,55 2,13 2,80 7,83 9,19 3,03 7,22 10,25 

345 0,96 0,66 5,80 4,45 2,11 2,76 7,64 8,99 3,00 7,19 10,19 

330 0,92 0,63 5,55 4,19 2,05 2,67 7,15 8,51 2,92 7,10 10,02 

315 0,88 0,60 5,29 3,94 1,99 2,58 6,67 8,03 2,83 7,01 9,84 

300 0,83 0,57 5,04 3,69 1,92 2,49 6,20 7,56 2,75 6,92 9,66 

285 0,79 0,54 4,79 3,44 1,85 2,40 5,74 7,09 2,66 6,82 9,48 

270 0,75 0,51 4,54 3,18 1,78 2,30 5,28 6,63 2,58 6,72 9,30 

255 0,71 0,48 4,29 2,93 1,71 2,20 4,83 6,18 2,49 6,62 9,11 

240 0,67 0,46 4,03 2,68 1,64 2,09 4,38 5,73 2,39 6,52 8,91 

225 0,63 0,43 3,78 2,43 1,56 1,99 3,94 5,30 2,30 6,41 8,71 

210 0,58 0,40 3,53 2,18 1,48 1,87 3,51 4,87 2,21 6,30 8,50 

195 0,54 0,37 3,28 1,92 1,39 1,76 3,09 4,44 2,11 6,18 8,29 

180 0,50 0,34 3,03 1,67 1,29 1,63 2,67 4,03 2,01 6,06 8,07 

165 0,46 0,31 2,77 1,42 1,19 1,51 2,27 3,62 1,90 5,93 7,83 

150 0,42 0,28 2,52 1,17 1,08 1,37 1,86 3,22 1,79 5,79 7,58 

135 0,38 0,26 2,27 092 0,96 1,21 1,47 2,83 1,68 5,64 7,32 

120 0,33 0,23 2,02 0,66 0,81 1,04 1,09 2,44 1,56 5,47 7,03 

105 0,29 0,20 1,76 0,41 0,64 0,84 0,71 2,06 1,44 5,27 6,70 

90 0,25 0,17 1,51 0,16 0,40 0,57 0,32 1,68 1,30 5,00 6,29 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 
Ɍɚɛɥɢɰɚ ȼ.4 – Ƚɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɷɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ 

ɮ ɪ1 R(ɦ) ɪ2 

75 

2,264 

6,05 1,138672 

60 5,70 0,986046 

45 5,32 0,833421 

30 4,85 0,680796 

15 4,3 0,528171 

0 3,65 0,345021 

 
 

 
Ɋɢɫɭɧɨɤ ȼ.2 – ɇɨɦɨɝɪɚɦɦɚ ɜɵɛɨɪɚ Ɇɇɍ ɊɈ-ɬɭɪɛɢɧ 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 
 

Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 
Ɍɚɛɥɢɰɚ Ƚ.1 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ 

Ɂɚɳɢɬɵ 

Ⱦɟɣɫɬɜɢɟ 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ ȼ

/Ƚ
 

Ƚɚ
ɲ

ɟɧ
ɢɟ

 ɩ
ɨɥ

ɟɣ
 

Ɉ
ɫɬ

ɚɧ
ɨɜ

 
ɬɭ

ɪɛ
ɢɧ

ɵ 
ɢ 

ɫɛ
ɪɨ

ɫ 
Ⱥ

ɊɁ
ɉ

ɭɫ
ɤ 

ɉ
ɀ

Ɍ 
ȽȽ

 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ɋȼ
. 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ
-

50
0 

ɢ 
ȼ-

Ɍɋ
ɇ

 

Ɋɚ
ɡɝ

ɪɭ
ɡɤ

ɚ 
ɩɨ

 
ɦɨ

ɳ
ɧɨ

ɫɬ
ɢ 

ɉ
ɪɟ

ɞɭ
ɩɪ

ɟɞ
ɢɬ

ɟɥ
ɶ

ɧɵ
ɣ 

ɫɢ
ɝɧ

ɚɥ
 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 
Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ + + + + 

 
   

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɨɩɟɪɟɱɧɚɹ ܫ∆> + + + + 

 
   

ɁɁȽ 
ܷ଴ 

      + + + ݐ ଷ + + +      ܷ଴ଷݐ  +       ଶݐ +        ଵݐ

Ɂɉɇ ܷ > 
1 ɫɬɭɩɟɧɶݐଵ + +       

2 ɫɬɭɩɟɧɶݐଶ + +       

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ        + 

ɂɈ + +       

ɈɌɋ I 

       + + ଷݐ   +      ଶݐ    +     ଵݐ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. 
ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଵܫ

ɋɈ        + 
ɂɈ + +       

ɈɌɋ 
       + + ଷݐ   +      ଶݐ    +     ଵݐ

ȾɁ ܼ < 

1 
ɫɬɭɩɟɧɶ 

      + + + ଶݐ   +      ଵݐ

2 
ɫɬɭɩɟɧɶ 

       + + ଷݐ   +      ଶݐ    +     ଵݐ

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  
ɋɈ        + 
ɂɈ + +       
Ɉɬɫɟɱɤɚ + +       
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ƚ 
 
Ɍɚɛɥɢɰɚ Ƚ.2 – ɍɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 
ɟɞɢɧɢɰɵ 

ɂɦɟɧɨɜɚɧɧɵɟ 
ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ.ʝ 

Ͳ,ʹ ∙  ʜ 0,93 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ Ͳ,͵ - 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 
ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ 

Ͳ,͸͹ ∙  ʜ 3,10 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, 
ȼ ͳ,ͷ ∙  ʜ 6,96 Ⱥܫ

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɨɩɟɪɟɱɧɚɹ ܫ∆> 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ Ͳ,ʹ ∙  ʜ 0,93 Ⱥܫ

ɁɁȽ 
ܷ଴ 

 ଷ ܷ଴ீ - 20 ȼ ܷ଴ଷݐ ଶ ܷ଴ଶீ - 15 ȼݐ ଵ ܷ଴ଵீ - 10 ȼݐ
Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 

1,3 - 

Ɂɉɇ ܷ > 

2ɫɬɭɩɟɧɶ  ܷ஼ʟଶ ͳ,Ͷ ∙ ܷʜ 140 ȼ 

1 ɫɬɭɩɟɧɶ  ܷ஼ʟଵ ͳ,ʹ ∙ ܷʜ 120 ȼ 

Ɂɚɳɢɬɚ 
ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧ
ɨɫɬɢ ɨɬ 
ɧɟɫɢɦɦɟɬɪɢɱ 
ɧɵɯ ɤ.ɡ. ɢ 
ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ʜ 0,32 Ⱥܫ

ɉɈ ܫଶʞʢʠʙ Ͳ,ͳͷ ∙  ʜ 0,7 Ⱥܫ

ɈɌɋ I ܫଶʠ.ʖ. ͳ,Ͷ ∙  ʜ 6,49 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ 
ɤ.ɡ. ɢ 
ɩɟɪɟɝɪɭɡɨɤ 

 ଵܫ

ɋɈ ܫʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 4,96 Ⱥܫ
ɉɈ ܫଵʞʢʠʙ ͳ,ͳ ∙  ʜ 5,10 Ⱥܫ

ɈɌɋ ܫଵʝʡʠ ͳ,ʹʹ ∙  ʜʝʛ 5,66 Ⱥܫ

ȾɁ ܼ < 
1 ɫɬɭɩɟɧɶ ܼூ 0,09 ͳ,ʹͲ ʝˏ 

2 ɫɬɭɩɟɧɶ ܼூூ 0,3 3,80 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ 
ɨɬ ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  
ɋɈ ܫ௉ ʠʗʒʜ. ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ 1,10 Ⱥܫ
ɉɈ ܫ௉ ʞʢʠʙ. ͳ,ͳ ∙  ʜʝʛ.ʟ 1,13 Ⱥܫ
Ɉɬɫɟɱɤɚ ܫ௉ ʞʢʠʙ. ʹ,ͳͻ ∙  ʜʝʛ.ʟ 2,26 Ⱥܫ
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ɉɊɂɅɈɀȿɇɂȿ Ⱦ 
 

Ɉɯɪɚɧɚ ɬɪɭɞɚ. ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 
Ɍɚɛɥɢɰɚ Ⱦ.1 – ɉɥɚɧ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

Ɇɟɪɨɩɪɢɹɬɢɹ 
Ɉɫɧɨɜɚɧɢɟ ɞɥɹ 
ɜɵɩɨɥɧɟɧɢɹ 

ɉɟɪɢɨɞ 

Ɋɚɡɞɟɥ I. Ɉɯɪɚɧɚ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ 
Ʉɨɧɬɪɨɥɶ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ 

Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ 
«Ɉɛ ɨɯɪɚɧɟ 
ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ». 
№96-ɎɁ ɨɬ 4 Ɇɚɹ 1999 
ɝɨɞɚ. 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ 

Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɟɤɬɚ ɧɨɪɦɚɬɢɜɨɜ 
ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ 

Ʉɨɧɬɪɨɥɶ ɜɵɛɪɨɫɨɜ ɜɨ ɜɪɟɦɹ 
ɫɜɚɪɨɱɧɵɯ, ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ 
ɪɚɛɨɬ 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ 

ɍɫɬɚɧɨɜɤɚ ɝɚɡɨɩɵɥɟɭɥɚɜɥɢɜɚɸɳɢɯ 
ɭɫɬɚɧɨɜɨɤ 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ 

Ɋɚɡɞɟɥ II . Ɉɯɪɚɧɚ ɜɨɞɧɨɝɨ ɛɚɫɫɟɣɧɚ 
ɉɨɞɝɨɬɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ, 

ɧɚɯɨɞɹɳɟɣɫɹ ɜ ɡɨɧɟ ɡɚɬɨɩɥɟɧɢɹ 
(ɨɱɢɫɬɤɚ ɨɬ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɩɟɪɟɧɨɫ 
ɦɨɝɢɥɶɧɢɤɨɜ ɢ ɤɥɚɞɛɢɳ) 

ȼɨɞɧɵɣ ɤɨɞɟɤɫ №74-ɎɁ 
ɨɬ 3 ɢɸɧɹ 2006 ɝɨɞɚ. 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ 

 
Ʉɨɧɬɪɨɥɶ ɡɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 

ɫɨɫɬɨɹɧɢɟɦ ɬɟɯɧɢɤɢ ɢ ɧɚɫɨɫɨɜ 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɹ 

Ʉɨɧɬɪɨɥɶ ɜɵɛɪɨɫɨɜ ɩɪɢ ɡɚɦɟɧɟ 
ɦɚɫɟɥ 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɹ 

Ɉɬɜɨɞ ɞɢɫɬɢɥɥɹɬɚ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ 
ɩɪɢ ɨɯɥɚɠɞɟɧɢɢ ɨɛɦɨɬɨɤ ɝɟɧɟɪɚɬɨɪɚ 

ɗɤɫɩɥɭɚɬɚɰɢɹ 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ 

Ɋɚɡɞɟɥ III . Ɉɯɪɚɧɚ ɨɬ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɬɯɨɞɨɜ 

ɋɛɨɪ ɢ ɫɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ 
ɪɬɭɬɶɫɨɞɟɪɠɚɳɢɯ ɥɚɦɩ 

Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ 
ɨɬɯɨɞɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ 
ɩɨɬɪɟɛɥɟɧɢɹ». №89-ɎɁ 
ɨɬ 24 ɢɸɧɹ 1998 ɝɨɞɚ. 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɹ 

ɋɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɲɢɧ 
ɚɜɬɨɬɪɚɤɬɨɪɧɨɣ ɬɟɯɧɢɤɢ, ɧɚ 
ɩɪɟɞɩɪɢɹɬɢɹ ɢɦɟɸɳɢɟ ɥɢɰɟɧɡɢɢ 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɹ 

Ʉɨɧɬɪɨɥɶ ɡɚ ɫɛɨɪɨɦ ɢ ɜɪɟɦɟɧɧɵɦ 
ɯɪɚɧɟɧɢɟɦ ɨɬɯɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ 
ɩɨɬɪɟɛɥɟɧɢɹ 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɹ 

Ɋɚɡɛɨɪɤɚ ɢ ɭɞɚɥɟɧɢɟ 
ɧɟɢɫɩɨɥɶɡɭɟɦɵɯ ɨɛɴɟɤɬɨɜ 

ɉɪɢ ɡɚɜɟɪɲɟɧɢɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
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ɉɊɂɅɈɀȿɇɂȿ ȿ 
 

ɉɚɪɚɦɟɬɪɵ ɞɚɬɱɢɤɨɜ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ 
 

 

Ɋɢɫɭɧɨɤ ȿ.1- ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɢɧɞɭɤɬɢɜɧɨɝɨ ɞɚɬɱɢɤɚ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ 
ISN EF2A-31NS-4-LZ-5 

 

Ⱦɚɧɧɵɟ ɪɟɝɭɥɹɬɨɪɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɋɉɆ 164/10-44 ɍɏɅ4:  
ɋɉɆ - ɫɢɧɯɪɨɧɧɵɣ ɫ ɩɨɫɬɨɹɧɧɵɦɢ ɦɚɝɧɢɬɚɦɢ;  
164 - ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɫɟɪɞɟɱɧɢɤɚ ɫɬɚɬɨɪɚ, ɫɦ;  
10 - ɞɥɢɧɚ ɫɟɪɞɟɱɧɢɤɚ ɫɬɚɬɨɪɚ, ɫɦ;  
44 - ɤɨɥɢɱɟɫɬɜɨ ɩɨɥɸɫɨɜ;  
ɍɏɅ4 - ɤɥɢɦɚɬɢɱɟɫɤɨɟ ɢɫɩɨɥɧɟɧɢɟ ɢ ɤɚɬɟɝɨɪɢɹ ɪɚɡɦɟɳɟɧɢɹ ɩɨ ȽɈɋɌ 15150-
69. 

 






