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ɋɈɄɊȺЩȿɇɇɕɃ ɉȺɋɉɈɊɌ ɍɋɌɖ-ХȺɇɌȺɃɋɄɈɃ Ƚɗɋ 
 
1. ɇɚɢɦɟɧɨɜɚɧɢɟ Ƚɗɋ: ɍɫɬɶ-ɏɚɧɬɚɣɫɤɚɹ Ƚɗɋ ɧɚ ɪɟɤɟ ɏɚɧɬɚɣɤɚ. 
2. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ: Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ. 
3. Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ: Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ. 
4. ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 
ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ 560 ɦ3/ɫ; 
ɛ) ɜɫɟɯ ɬɭɪɛɢɧ 1093 ɦ3/ɫ; 
ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɚɜɨɞɤɚ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ  
0,1%, 4560 ɦ3/ɫ; 
ɝ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,01%, 5051 ɦ3/ɫ; 
ɞ) ɦɢɧɢɦɚɥɶɧɵɣ 150 ɦ³/ɫ. 
5. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ɦɧɨɝɨɥɟɬɧɢɣ (ɧɚ ɩɪɢɦɟɪɟ ɝɨɞɢɱɧɨɝɨ); 
ɛ) ɨɬɦɟɬɤɢ: ɇɉɍ 60,00 ɦ; ɍɆɈ 56,21 ɦ; 
ɜ) ɨɛɴёɦɵ: ɩɨɥɧɵɣ 24,3 ɤɦ3; ɩɨɥɟɡɧɵɣ 8,1 ɤɦ3; 
ɝ) ɩɥɨɳɚɞɶ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 2230 ɤɦ2. 
6. ɇɚɩɨɪɵ Ƚɗɋ: 
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ 58,80 ɦ;  
ɛ) ɪɚɫɱɟɬɧɵɣ 42,40 ɦ; ɜ) ɦɢɧɢɦɚɥɶɧɵɣ 41,00 ɦ. 
7. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 566 Ɇȼɬ; ɦɨɳɧɨɫɬɶ ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ 417 Ɇȼɬ; 
ɛ) ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 1,97 ɦɥɪɞ. ɤȼɬ∙ɱ.; 
ɜ) ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 3480 ɱɚɫ. 
8) ɉɥɨɬɢɧɵ: 
ɚ) ɫɬɚɧɰɢɨɧɧɚɹ ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɩɥɨɬɢɧɚ, ɦɚɬɟɪɢɚɥ - ɛɟɬɨɧ; 
ɛ) ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ, ɦɚɬɟɪɢɚɥ - ɛɟɬɨɧ; 
ɜ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɤɚɦɟɧɧɨ-ɧɚɛɪɨɫɧɚɹ ɩɥɨɬɢɧɚ, ɦɚɬɟɪɢɚɥ – ɤɚɦɟɧɶ; 
ɝ) ɨɛɳɚɹ ɞɥɢɧɚ 617 ɦ; ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ 71,40 ɦ; ɨɛɳɢɣ ɨɛɴёɦ ɬɟɥɚ 1,9 ɦɥɧ 
ɦ3. 
9) ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ: 
ɚ) ɬɢɩ ɝɚɲɟɧɢɹ: ɞɜɟ ɜɨɞɨɛɨɣɧɵɯ ɫɬɟɧɤɢ; 
ɛ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪɵ ɩɪɨɥɟɬɨɜ 2 ɩɨ 18 ɦ; 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ 63 ɦ; 
ɝ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ 71,40 ɦ. 
10) Ɂɞɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ: ɩɨɞɡɟɦɧɨɟ. ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ 7; 
ɛ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ: ɫɤɚɥɶɧɵɟ (ɞɨɥɟɪɢɬɵ); 
ɜ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: ɛɟɬɨɧɧɚɹ ɬɪɚɩɟɰɢɟɜɢɞɧɨɝɨ ɫɟɱɟɧɢɹ; 
ɝ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: ɢɡɨɝɧɭɬɵɣ; 
ɞ) ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɚɝɪɟɝɚɬɨɜ 18,6 ɦ; 
ɟ) ɪɚɡɦɟɪɵ: ɨɛɳɚɹ ɞɥɢɧɚ 150 ɦ, ɲɢɪɢɧɚ 28,7 ɦ. 
11) Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧɵ ɉɅ60-ȼ-530, ɞɢɚɦɟɬɪ 5,3 ɦ;  
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ ɋȼ 850/190-40, ɦɨɳɧɨɫɬɶ 90 Ɇȼɬ; 
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ɜ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 150 ɨɛ/ɦɢɧ; 
ɝ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɌȾ 80000/220, ɤɨɥɢɱɟɫɬɜɨ 7 ɲɬ.  
12) Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ 92 ɦɟɫ.; 
ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ 0,32 ɪɭɛ/ɤȼɬ∙ɱ; 
ɜ) ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ 1205,2 ɞɨɥ/ɤȼɬ. 
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ȼȼȿȾȿɇɂȿ 
 
 Ƚɢɞɪɨɷɧɟɪɝɟɬɢɤɚ ɢ ɚɥɶɬɟɪɧɚɬɢɜɧɵɟ ɢɫɬɨɱɧɢɤɢ ɷɧɟɪɝɢɢ ɫɬɚɧɨɜɹɬɫɹ ɜɫɟ 
ɚɤɬɭɚɥɶɧɟɟ. ɋɠɢɝɚɧɢɟ ɧɟɮɬɢ ɢ ɭɝɥɹ ɫɨɩɪɹɠɟɧɨ ɫ ɛɨɥɶɲɢɦɢ ɪɚɫɯɨɞɚɦɢ, ɜ ɬɨ 
ɜɪɟɦɹ ɤɚɤ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɧɟɪɝɢɢ ɜɨɞɵ ɧɟ ɬɪɟɛɭɟɬ ɡɚɬɪɚɬ ɧɚ ɬɨɩɥɢɜɨ, ɫɪɟɞɫɬɜɚ 
ɭɯɨɞɹɬ ɥɢɲɶ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɪɟɦɨɧɬ. ɉɪɢ ɷɬɨɦ ɭ Ƚɗɋ ɨɬɫɭɬɫɬɜɭɸɬ ɜɪɟɞɧɵɟ 
ɜɵɛɪɨɫɵ, ɱɬɨ ɩɨɥɨɠɢɬɟɥɶɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɷɤɨɥɨɝɢɢ. Ʉɪɨɦɟ ɬɨɝɨ, Ƚɗɋ ɧɚɦɧɨɝɨ 
ɷɮɮɟɤɬɢɜɧɟɟ ɤɚɤ ɦɚɧɟɜɪɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɞɥɹ ȿɞɢɧɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: ɢɯ ɦɨɠɧɨ 
ɡɚɩɭɫɬɢɬɶ ɡɚ ɩɚɪɭ ɦɢɧɭɬ, ɬɨɝɞɚ ɤɚɤ ɞɥɹ ɡɚɩɭɫɤɚ ɤɨɬɥɨɜ Ɍɗɐ ɩɨɬɪɟɛɭɸɬɫɹ ɦɧɨɝɢɟ 
ɱɚɫɵ, ɚ ɚɬɨɦɧɵɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɡɚɩɭɫɤɚɸɬɫɹ ɫɭɬɤɚɦɢ. Ȼɨɥɶɲɢɧɫɬɜɨ Ƚɗɋ ɜ 
Ɋɨɫɫɢɢ ɤɨɧɬɪɨɥɢɪɭɟɬ ɤɨɦɩɚɧɢɹ ɊɭɫȽɢɞɪɨ, ɝɞɟ ɩɪɢ ɪɟɮɨɪɦɟ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» 
ɛɵɥɢ ɫɨɫɪɟɞɨɬɨɱɟɧɵ ɨɫɧɨɜɧɵɟ ɝɢɞɪɨɝɟɧɟɪɢɪɭɸɳɢɟ ɚɤɬɢɜɵ ɫɬɪɚɧɵ. ɗɬɚ 
ɤɨɦɩɚɧɢɹ ɨɛɴɟɞɢɧɹɟɬ ɛɨɥɟɟ 70 ɨɛɴɟɤɬɨɜ ɜɨɡɨɛɧɨɜɥɹɟɦɨɣ ɷɧɟɪɝɟɬɢɤɢ 
ɢ ɩɨ ɫɭɦɦɚɪɧɨɣ ɦɨɳɧɨɫɬɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɹɜɥɹɟɬɫɹ ɤɪɭɩɧɟɣɲɟɣ ɜ Ɋɨɫɫɢɢ. 

Ɋɨɫɫɢɹ ɨɛɥɚɞɚɟɬ ɤɪɭɩɧɟɣɲɢɦ ɝɢɞɪɨɩɨɬɟɧɰɢɚɥɨɦ, ɩɨɥɧɨɟ ɨɫɜɨɟɧɢɟ, 
ɤɨɬɨɪɨɝɨ ɩɨɡɜɨɥɢɥɨ ɛɵ ɩɨɥɧɨɫɬɶɸ ɨɬɤɚɡɚɬɶɫɹ ɨɬ ɞɪɭɝɢɯ ɢɫɬɨɱɧɢɤɨɜ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. Ʉ ɫɨɠɚɥɟɧɢɸ, ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɧɟɢɫɩɨɥɶɡɨɜɚɧɧɨɝɨ 
ɝɢɞɪɨɩɨɬɟɧɰɢɚɥɚ ɫɨɫɪɟɞɨɬɨɱɟɧɚ ɜ ɬɪɭɞɧɨɞɨɫɬɭɩɧɵɯ ɪɚɣɨɧɚɯ ȼɨɫɬɨɱɧɨɣ ɋɢɛɢɪɢ 
ɢ ɧɚ Ⱦɚɥɶɧɟɦ ȼɨɫɬɨɤɟ. ȼ Ɋɨɫɫɢɢ ɧɚ Ƚɗɋ ɜɵɪɚɛɚɬɵɜɚɟɬɫɹ ɩɨɱɬɢ 16% ɜɫɟɣ 
ɷɧɟɪɝɢɢ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɚɧɵ ɪɚɛɨɬɚɸɬ 102 ɝɢɞɪɨɫɬɚɧɰɢɢ 
ɦɨɳɧɨɫɬɶɸ ɫɜɵɲɟ 100 Ɇȼɬ. Ɋɚɡɜɢɬɵɟ ɫɬɪɚɧɵ ɭɠɟ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɥɧɨɫɬɶɸ 
ɢɫɩɨɥɶɡɨɜɚɥɢ ɫɜɨɣ ɝɢɞɪɨɩɨɬɟɧɰɢɚɥ.  

ɐɟɥɶɸ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɪɚɛɨɬɤɚ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢ ɡɚɤɪɟɩɥɟɧɢɟɦ 
ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ, ɚ ɬɚɤɠɟ ɩɭɬɟɦ ɢɧɠɟɧɟɪɧɨɣ ɦɵɫɥɢ ɢ ɬɜɨɪɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ 
ɤ ɪɟɲɟɧɢɸ ɤɨɧɤɪɟɬɧɵɯ ɡɚɞɚɱ, ɧɚɣɬɢ ɨɩɬɢɦɚɥɶɧɵɟ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ. ȼ ɞɚɧɧɨɣ 
ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɟ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ ɫ ɧɚɢɛɨɥɟɟ 
ɩɨɞɯɨɞɹɳɢɦɢ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɫɨɨɪɭɠɟɧɢɹɦɢ, ɢɯ ɤɨɦɩɨɧɨɜɤɨɣ. 
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1 Ɉɛɳɚɹ ɱɚɫɬɶ 
 

ɏɚɧɬɚɣɤɚ — ɪɟɤɚ ɜ ɋɢɛɢɪɢ, ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ Ɋɨɫɫɢɢ, ɩɪɚɜɵɣ ɩɪɢɬɨɤ 
ȿɧɢɫɟɹ. Ɍɟɪɪɢɬɨɪɢɚɥɶɧɨ ɪɟɤɚ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ Ɍɚɣɦɵɪɫɤɨɦ Ⱦɨɥɝɚɧɨ-ɇɟɧɟɰɤɨɦ 
ɪɚɣɨɧɟ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ. Ɋɟɤɚ ɫɭɞɨɯɨɞɧɚ, ɛɚɫɫɟɣɧ ɪɟɤɢ ɪɚɫɩɨɥɨɠɟɧ ɡɚ 
ɩɨɥɹɪɧɵɦ ɤɪɭɝɨɦ. 

 
1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ 

 
1.1.1 Ʉɥɢɦɚɬ 
 
Ɋɚɫɫɦɚɬɪɢɜɚɟɦɚɹ ɬɟɪɪɢɬɨɪɢɹ ɢɦɟɟɬ ɭɦɟɪɟɧɧɨ-ɯɨɥɨɞɧɵɣ ɤɥɢɦɚɬ, ɚ ɬɚɤɠɟ 

ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ. Ɍɟɦɩɟɪɚɬɭɪɚ ɡɞɟɫɶ ɜ ɫɪɟɞɧɟɦ -8.9 ° C. 
ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɧɨɪɦɚ ɨɫɚɞɤɨɜ - 464 ɦɦ. Ɇɟɧɶɲɟ ɜɫɟɝɨ ɨɫɚɞɤɨɜ ɩɪɢɯɨɞɢɬɫɹ ɧɚ 
ɮɟɜɪɚɥɶ. Ȼɨɥɶɲɚɹ ɱɚɫɬɶ ɨɫɚɞɤɨɜ ɡɞɟɫɶ ɜɵɩɚɞɚɟɬ ɜ ɫɟɧɬɹɛɪɟ. ɉɪɢ ɫɪɟɞɧɟɣ 
ɬɟɦɩɟɪɚɬɭɪɟ 14.6 °C ɢɸɥɶ ɫɚɦɵɣ ɠɚɪɤɢɣ ɦɟɫɹɰ ɝɨɞɚ. əɧɜɚɪɶ ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ 
ɯɨɥɨɞɧɵɦ ɦɟɫɹɰɟɦ ɫ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɨɣ -28.2 °C. ɇɚ ɷɬɨɣ ɬɟɪɪɢɬɨɪɢɢ ɲɢɪɨɤɨ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɚ ɦɧɨɝɨɥɟɬɧɹɹ ɦɟɪɡɥɨɬɚ. 
 

1.1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 
 Ⱦɥɢɧɚ ɪɟɤɢ - 174 ɤɦ, ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ - 30700 ɤɦ2, ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ 
ɜɨɞɵ 560 ɦ3/ɫ. 
 Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ ɏɚɧɬɚɣɤɚ ɡɚ ɩɟɪɢɨɞ 1936-1985 
ɝɝ. ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1. 
 ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ: 
 
 ܹ̅ˏːˑˆˑˎˈ˕ːˋˌ = ܳ̅ˏːˑˆˑˎˈ˕ːˋˌ ∙ ݐ = ͷ͸Ͳ ∙ ͵ͳͷ͵͸ͲͲͲ = ͳ͹,͹ ˍˏଷ, (1.1) 
  
ɝɞɟ ܳ̅ˏːˑˆˑˎˈ˕ːˋˌ – ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ ɢɡ ɩɪɢɥɨɠɟɧɢɹ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1; 
 .ɱɢɫɥɨ ɫɟɤɭɧɞ ɜ ɝɨɞɭ – ݐ 

 
 Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 1.1, ɧɚ ɪɢɫɭɧɤɟ 1.1 ɢ 1.2. 
 Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.2. 
 
 
  

https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%B1%D0%B8%D1%80%D1%8C
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B0%D1%81%D0%BD%D0%BE%D1%8F%D1%80%D1%81%D0%BA%D0%B8%D0%B9_%D0%BA%D1%80%D0%B0%D0%B9
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D1%82%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%95%D0%BD%D0%B8%D1%81%D0%B5%D0%B9
https://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B3%D0%BE%D0%BB%D0%B5%D1%82%D0%BD%D1%8F%D1%8F_%D0%BC%D0%B5%D1%80%D0%B7%D0%BB%D0%BE%D1%82%D0%B0
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Ɍɚɛɥɢɰɚ 1.1 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ 
ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
ɡɢɦɧɹɹ ɥɟɬɧɹɹ ݖʑʐ, ˏ ܸ, ˍˏଷ ݖʜʐ, ˏ ܳ, ˏଷ/ܿ ݖʜʐ, ˏ ܳ, ˏଷ/ܿ 

0,29 0 0 0 0 0 
19,39 2 4,7 516 4,7 573 
32,17 4 6,4 1034 6,4 1047 
40,71 6 7,6 1553 7,6 1824 
46,4 8 8,6 2070 8,6 2200 
50,18 10 9,4 2587 9,4 2875 
52,68 12 10,1 3105 10,1 3550 
54,37 14 11,2 4140 11,2 4504 
55,6 16 12,1 5275 12,1 5652 
57,75 20 13,3 6728 13,3 7485 
59,77 24 13,6 7245 13,6 8048 

 

 
Ɋɢɫɭɧɨɤ 1.1 – Ʉɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

 

Ɋɢɫɭɧɨɤ 1.2 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴёɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
 

Zɧɛ, ɦ 
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Ɍɚɛɥɢɰɚ 1.2 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
Q, ɦ3/ɫ I II  III  IV V VI  VII VIII IX X XI  XII 

Ɍɪɟɛɨɜɚɧɢɹ 
ȼɏɄ 

150 150 150 150 150 300 300 300 200 150 150 150 

ȼɨɞɧɵɣ 
ɬɪɚɧɫɩɨɪɬ 

0 0 0 0 0 70 70 70 70 70 0 0 

Ɏɢɥɶɬɪɚɰɢɹ 1 1 1 1 1 1 1 1 1 1 1 1 
ɂɫɩɚɪɟɧɢɟ 1 1 1 1 2 26 11 4 4 3 1 1 

Ʌёɞ 1 1 1 -5 -8 0 0 0 0 0 5 5 

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

ɬɟɪɪɢɬɨɪɢɢ ɊɎ, ɪɚɣɨɧ ɬɟɱɟɧɢɹ ɪ. ɏɚɧɬɚɣɤɚ ɜɯɨɞɢɬ ɜ ɚɫɟɣɫɦɢɱɧɭɸ ɡɨɧɭ ɫ 
ɢɫɯɨɞɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɫɨɬɪɹɫɟɧɢɣ ɪɚɜɧɨɣ ɧɟ ɛɨɥɟɟ 5 ɛɚɥɚɦ ɩɪɢ ɩɟɪɢɨɞɟ 
ɩɨɜɬɨɪɹɟɦɨɫɬɢ 5000 ɥɟɬ. ȼ ɦɟɫɬɟ ɫɬɜɨɪɚ ɍɫɬɶ-ɏɚɧɬɚɣɫɤɨɣ Ƚɗɋ ɡɚɥɟɝɚɟɬ ɫɤɚɥɶɧɨɟ 
ɨɫɧɨɜɚɧɢɟ, ɞɨɥɟɪɢɬ. 

 
1.2 ɗɧɟɪɝɨɷɤɨɧɨɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ 

 
 ɍɫɬɶ-ɏɚɧɬɚɣɫɤɚɹ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɜ ɨɩɟɪɚɰɢɨɧɧɨɣ ɡɨɧɟ ɮɢɥɢɚɥɚ ȺɈ «ɋɈ 
ȿɗɋ» Ʉɪɚɫɧɨɹɪɫɤɨɟ ɊȾɍ. ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ƚɗɋ ɦɨɠɟɬ ɛɵɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ ɩɨɤɪɵɬɢɹ ɩɨɬɪɟɛɧɨɫɬɟɣ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɢ ɚɜɬɨɧɨɦɧɨɣ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɇɨɪɢɥɶɫɤɨɝɨ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɪɚɣɨɧɚ. 

ȼ ɫɨɫɬɚɜ ȺɈ «ɋɈ ȿɗɋ» Ʉɪɚɫɧɨɹɪɫɤɨɟ ɊȾɍ ɜɯɨɞɹɬ Ƚɗɋ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ 
ɬɚɛɥɢɰɟ 1.3. 
 ȼ ɨɩɟɪɚɰɢɨɧɧɨɣ ɡɨɧɟ Ɏɢɥɢɚɥɚ ȺɈ «ɋɈ ȿɗɋ» Ʉɪɚɫɧɨɹɪɫɤɨɟ ɊȾɍ 
ɧɚɯɨɞɹɬɫɹ 19 ɨɛɴɟɤɬɨɜ ɝɟɧɟɪɚɰɢɢ ɫɭɦɦɚɪɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɦɨɳɧɨɫɬɶɸ 15 865,78 Ɇȼɬ (ɩɨ ɞɚɧɧɵɦ ɧɚ 01.01.2019).  

Ɉɫɧɨɜɧɵɦɢ ɨɛɴɟɤɬɚɦɢ ɝɟɧɟɪɚɰɢɢ ɹɜɥɹɸɬɫɹ Ɏɢɥɢɚɥ ȺɈ 
«ȿɜɪɨɋɢɛɗɧɟɪɝɨ» Ʉɪɚɫɧɨɹɪɫɤɚɹ Ƚɗɋ, Ȼɟɪɟɡɨɜɫɤɚɹ ȽɊɗɋ ɉȺɈ 
«ɘɧɢɩɪɨ», Ʉɪɚɫɧɨɹɪɫɤɚɹ ȽɊɗɋ-2 ɉȺɈ «ɈȽɄ-2»,  ȺɈ «ɇɚɡɚɪɨɜɫɤɚɹ ȽɊɗɋ» 
ɢ ɉȺɈ «Ȼɨɝɭɱɚɧɫɤɚɹ Ƚɗɋ». 
 
Ɍɚɛɥɢɰɚ 1.3 – Ƚɗɋ, ɜɯɨɞɹɳɢɟ ɜ ɫɨɫɬɚɜ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɊȾɍ 

Ƚɗɋ Nɭɫɬ  , Ɇȼɬ 
Ʉɪɚɫɧɨɹɪɫɤɚɹ 6000 
Ȼɨɝɭɱɚɧɫɤɚɹ 2997 
Ʉɭɪɟɣɫɤɚɹ 600 

 
1.3 Ⱥɧɚɥɨɝɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 
 
ȼ ɯɨɞɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɨ ɫɯɨɠɢɦ ɤɥɢɦɚɬɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ, 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ, ɛɥɢɡɨɫɬɢ ɧɚɩɨɪɨɜ, ɜ ɤɚɱɟɫɬɜɟ Ƚɗɋ ɚɧɚɥɨɝɚ, ɛɵɥɚ 
ɜɵɛɪɚɧɚ Ʉɭɪɟɣɫɤɚɹ Ƚɗɋ.  

https://so-ups.ru/index.php?id=1404
https://so-ups.ru/index.php?id=1401
https://so-ups.ru/index.php?id=1399
https://so-ups.ru/index.php?id=1396
https://so-ups.ru/index.php?id=1788
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 

2.1 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɜɨɞɵ 
 

2.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱёɬɧɵɯ ɪɚɫɯɨɞɨɜ 
 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ (ɩɪɢɥɨɠɟɧɢɟ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1) ɪɚɫɩɨɥɚɝɚɟɦ ɜ 
ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. Ⱦɥɹ ɡɚɩɨɥɧɟɧɢɹ ɬɚɛɥɢɰɵ Ȼ.1 ɩɪɢɥɨɠɟɧɢɹ Ȼ ɨɩɪɟɞɟɥɹɟɦ 
ɫɥɟɞɭɸɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ: 
 ݇ = ܳ௡ܳ˔˓, (2.1) 

  
ɝɞɟ ܳ௡ – n-ɵɣ ɱɥɟɧ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ; 
 ܳ˔˓ – ɫɪɟɞɧɢɣ ɦɧɨɝɨɥɟɬɧɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 
௩ܥ  = √Σሺ݇ − ͳሻଶ݊ = √ʹ,͸͵ͲͷͲ = Ͳ,ʹ͵, (2.2) 

  
ɝɞɟ ݊–ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ. 

ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɚɪɢɚɰɢɢ ɪɹɞɚ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 
஼𝑣ߜ  = ͳͲͲ ∙ √ ͳ + ͵ ∙ ʹ௩ଶܥ ∙ ሺ݊ − ͳሻ = ͳͲͲ ∙ √ͳ + ͵ ∙ Ͳ,ʹ͵ଶʹ ∙ ሺͷͲ − ͳሻ = ͳͲ,ͺ͸%, (2.3) 

  
ɝɞɟ ݊–ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɚɫɢɦɦɟɬɪɢɢ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 
௦ܥ  = Σሺ݇ − ͳሻଷܥ௩ଷ ∙ ݊ = Ͳ,ͳͺ͹ͷͲ,ʹ͵ଷ ∙ ͷͲ = Ͳ,͵ͳ. (2.4) 

 
ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɚɫɢɦɦɟɬɪɢɢ 

ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 
 

஼𝑠ߜ = ͳͲͲ ∙ √͸ ∙ ሺͳ + ͸ ∙ ௩ଶܥ + ͷ ∙ ௦ܥ௩ସሻ݊ܥ = 
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= ͳͲͲ ∙ √͸ ∙ ሺͳ + ͸ ∙ Ͳ,ʹ͵ଶ + ͷ ∙ Ͳ,ʹ͵ସሻͷͲͲ,͵ͳͲ͹ = ͳʹͺ,ͷͶ%.  
(2.5) 

 
ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɚɪɢɚɰɢɢ ɪɹɞɚ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ, ɩɨɥɭɱɟɧɧɚɹ ɩɨ ɮɨɪɦɭɥɟ (2.3) ɧɟɡɧɚɱɢɬɟɥɶɧɚɹ ɞɥɹ ɷɬɨɝɨ 
ɪɹɞɚ.  

ɇɚɡɧɚɱɚɟɦ ɤɥɚɫɫ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ. Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɍɫɬɶ-
ɏɚɧɬɚɣɫɤɨɣ Ƚɗɋ – ɫɨɨɪɭɠɟɧɢɟ II -ɨɝɨ ɤɥɚɫɫɚ (ɩɨ ɦɨɳɧɨɫɬɢ Ƚɗɋ). ɂɫɯɨɞɹ ɢɡ 
ɧɚɦɟɱɟɧɧɨɝɨ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨɜɟɪɨɱɧɨɝɨ ɢ 
ɨɫɧɨɜɧɨɝɨ ɪɚɫɯɨɞɚ. 
௦ܯ  = ௩ܥ ∙ ʣ, (2.6) 

  ݇௦ = ௦ܯ + ͳ, (2.7) 
  ܳ௦ = ܳ˔˓ ∙ ݇௦. (2.8) 

 
 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 
 
Ɍɚɛɥɢɰɚ 2.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ݌, % Ɏ ܯ௦ ݇௦ ܳ௦ 

0,01 4,38 1,0046 2,0046 5051 
0,1 3,53 0,8096 1,8096 4560 

 
2.1.2 Ʉɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɪɚɫɯɨɞɨɜ 

 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ ɜɵɛɨɪɚ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɞɟɥɢɬɶ ɝɨɞ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɦɧɨɝɨɜɨɞɧɵɣ ɢ 
ɦɚɥɨɜɨɞɧɵɣ. ȼ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɦɨɠɧɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ 
ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɟ ɪɚɫɯɨɞɵ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɵ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ 
ɪɚɫɯɨɞɭ.  

Ɉɩɪɟɞɟɥɢɜ ɝɪɚɧɢɰɵ ɫɟɡɨɧɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɜɫɟɯ ɥɟɬ ɪɹɞɚ ɜɵɱɢɫɥɢɬɶ 
ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ, ɦɚɥɨɜɨɞɧɵɣ ɫɟɡɨɧ ɢ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ. Ɋɚɧɠɢɪɭɟɦ 
ɤɚɠɞɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ 
ɫɬɪɨɹɬɫɹ ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ: 

 ܲሺ݉ሻ = ݉݊ + ͳ ∙ ͳͲͲ ሺ%ሻ, (2.10) 

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

 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.2. 
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Ɋɚɫɱёɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 90%, ɫɪɟɞɧɟɜɨɞɧɨɝɨ– 50%. 
 

2.1.3 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 
 Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ ɪɚɫɱёɬɧɨɝɨ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɧɟ ɩɪɢɦɟɧɹɟɦ, ɬɚɤ ɤɚɤ, ɨɧɢ ɩɪɢɜɨɞɹɬ ɤ ɭɯɭɞɲɟɧɢɸ 
ɪɟɡɭɥɶɬɚɬɚ. 

ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1955 ɝ, ɦɚɥɨɜɨɞɧɨɝɨ 
 ɝ. 
 Ɋɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2. Ɋɚɫɱёɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.2. 
 
Ɍɚɛɥɢɰɚ 2.2 – Ɋɚɫɱёɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

Ɋɚɫɯɨɞɵ ɜ ɤɭɛɢɱɟɫɤɢɯ ɦɟɬɪɚɯ ɜ ɫɟɤɭɧɞɭ 
 1 2 3 4 5 6 7 8 9 10 11 12 

1955 62 35 17 21 403 3597 1220 483 380 282 128 97 
1952 45 30 19 20 176 2584 1137 403 358 276 119 91 

 

 
 

Ɋɢɫɭɧɨɤ 2.2 – Ɋɚɫɱёɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 

2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɨɫɧɨɜɟ 
ɜɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ 

 
2.2.1 ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɬɨɤɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

 
ɂɦɟɹ ɪɚɫɱёɬɧɵɣ ɝɢɞɪɨɝɪɚɮ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɬɪɟɛɨɜɚɧɢɹ 

ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɪɟɛɭɟɬɫɹ 
ɨɩɪɟɞɟɥɢɬɶ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɦɨɳɧɨɫɬɢ ɍɫɬɶ-ɏɚɧɬɚɣɫɤɨɣ Ƚɗɋ. 
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 ɉɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɨɩɪɟɞɟɥɹɟɦ, ɤɚɤ ɪɚɡɧɨɫɬɶ ɫɪɟɞɧɟɦɟɫɹɱɧɨɝɨ 
ɪɚɫɯɨɞɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɢ ɩɨɬɟɪɶ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
 ܳ˒.˄௧ = ܳଽ଴%௧ − ܳ௧˒ − ܳ௧̀ − ܳ௧̠ − ܳ௧ˎ , (2.11) 
  

ɝɞɟ  ݐ – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ; 
 ܳଽ଴%௧  - ɫɪɟɞɧɟɦɟɫɹɱɧɵɣ ɪɚɫɯɨɞ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (ɬɚɛɥɢɰɚ 2.3); ܳ௧˒ , ܳ௧̀ , ܳ௧̠ , ܳ௧ˎ – ɩɨɬɟɪɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: ɩɨɬɪɟɛɥɟɧɢɟ, ɢɫɩɚɪɟɧɢɟ, 

ɮɢɥɶɬɪɚɰɢɹ, ɥɶɞɨɨɛɪɚɡɨɜɚɧɢɟ (ɬɚɛɥɢɰɚ 2.1). 
ɇɚɩɨɪ ɧɚ ɬɭɪɛɢɧɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱёɬɨɦ ɩɨɬɟɪɶ, ɤɚɤ ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɤɢ 

ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɤɨɬɨɪɭɸ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ ɇɉɍ ɝɢɞɪɨɭɡɥɚ ɢ ɨɬɦɟɬɤɢ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ. 

Ɇɨɳɧɨɫɬɶ, ɜɵɪɚɛɚɬɵɜɚɟɦɚɹ ɫɬɚɧɰɢɟɣ: 
 ܰ௧ = ݇𝑁 ∙ ܳ௧ ∙ ௧ܪ , (2.12) 
  

ɝɞɟ ݇𝑁 – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, ɮɨɪɦɭɥɚ (1.1); ܳ௧ – ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ (ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɩɨ ɮɨɪɦɭɥɟ (2.17) ɢɥɢ 
ɪɚɫɯɨɞ ȼɏɄ); 
 .ɧɚɩɨɪ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɚɫɱёɬɧɨɦɭ ɪɚɫɯɨɞɭ – ݐܪ 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.3. 
Ɂɚ ɦɟɫɹɰ ɫɪɚɛɨɬɤɢ ɩɪɢɧɢɦɚɟɦ ɩɟɪɜɵɣ ɦɟɫɹɰ ɩɨɫɥɟ ɩɨɥɨɜɨɞɶɹ, ɜ ɤɨɬɨɪɨɦ 

ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɫɬɚɧɨɜɢɬɫɹ ɦɟɧɶɲɟ ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ (ɫɟɧɬɹɛɪɶ). ɉɨɞ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɩɨɩɚɥɢ 4 ɦɟɫɹɰɚ. ȼɫɟ ɨɫɬɚɥɶɧɵɟ 
ɦɟɫɹɰɵ ɪɚɛɨɬɚɟɦ ɫ ɦɨɳɧɨɫɬɶɸ ɪɚɜɧɨɣ ɦɨɳɧɨɫɬɢ ȼɏɄ. 
 

2.2.2 ȼɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɩɨ ɭɫɥɨɜɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
 

Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɜɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ (ɞɚɥɟɟ - ȼɗɊ) ɹɜɥɹɟɬɫɹ ɩɨ 
ɢɡɜɟɫɬɧɵɦ ɪɚɫɱёɬɧɵɦ ɝɢɞɪɨɝɪɚɮɚɦ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ, 
ɬɪɟɛɨɜɚɧɢɹɦ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɝɨɞɨɜɨɦɭ ɝɪɚɮɢɤɭ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 
ɦɨɳɧɨɫɬɟɣ ɨɩɪɟɞɟɥɢɬɶ: ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɟ ɦɨɳɧɨɫɬɢ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ, 
ɦɢɧɢɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɬ.ɟ. ɭɪɨɜɧɹ ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ 
(ɞɚɥɟɟ - ɍɆɈ)), ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ. Ɍɚɤ ɠɟ ɧɚ ɨɫɧɨɜɟ ȼɗɊ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɜɵɬɟɫɧɹɸɳɟɣ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ. 

Ɋɚɫɱɟɬ ɧɚɱɢɧɚɟɦ ɫ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ ɢ, 
ɫ
ɥ
ɟ
ɞ
ɨ
ɜ
ɚ
ɬ
ɟ
ɥ
ɶ
ɧ

Ɋɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɵ Ƚɗɋ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ܳʒЭʠ௧ = ܳ˒.˄௧ − ܳ˅ˇ˘௧ , (2.13) 
  

ɝɞɟ ܳ˒.˄௧  – ɩɨ ɮɨɪɦɭɥɟ (2.17); 
 ܳ˅ˇ˘௧  – ɪɚɫɯɨɞ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
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ȼɟɥɢɱɢɧɨɣ ܳ˅ˇ˘௧  ɜɚɪɶɢɪɭɟɦ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɧɭɠɧɨɣ ɦɨɳɧɨɫɬɢ. ɉɪɢɱёɦ 
ɟɫɥɢ ɜɨɞɚ ɛɟɪёɬɫɹ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ – ܳ˅ˇ˘௧  ɢɦɟɟɬ ɡɧɚɤ «ɦɢɧɭɫ». 

Ɋɚɫɯɨɞ ɜɨɞɵ ɜ ɇȻ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɭɦɦɨɣ ɪɚɫɯɨɞɚ ɜɨɞɵ ɱɟɪɟɡ Ƚɗɋ ɢ ɩɨɬɟɪɶ 
ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚ ɮɢɥɶɬɪɚɰɢɸ: 
 ܳʜʐ௧ = ܳʒЭʠ௧ + ܳ௧̠ . (2.14) 

 
Ɋɚɫɯɨɞ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɦɟɧɶɲɟ ɪɚɫɯɨɞɚ, ɡɚɞɚɧɧɨɝɨ ȼɏɄ. 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɨɫɩɨɥɶɡɭɟɦɫɹ 

ɮɨɪɦɭɥɨɣ: 
 ∆ܸ௧ = ܳ˅ˇ˘௧ ∙  (2.15) ,ݐ
  

ɝɞɟ ݐ – ɱɢɫɥɨ ɫɟɤɭɧɞ ɜ ɦɟɫɹɰɟ ɪɚɜɧɨɟ 259200 ɫ. 
Ɉɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ȼȻ ɧɚ ɤɨɧɟɰ ɦɟɫɹɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 

ɢɡɜɟɫɬɧɨɝɨ ɨɛɴёɦɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ (ɪɢɫɭɧɨɤ 1.2). 
ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɟɟ ɞɨɩɭɳɟɧɢɟ – ɪɚɫɯɨɞ ɜ ɬɟɱɟɧɢɢ ɦɟɫɹɰɚ ɩɨɫɬɨɹɧɟɧ ɢ 

ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɟɫɹɰɚ ɤ ɦɟɫɹɰɭ ɢɡɦɟɧɹɟɬɫɹ ɦɝɧɨɜɟɧɧɨ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɬɦɟɬɤɚ 
ɇȻ ɜ ɬɟɱɟɧɢɢ ɦɟɫɹɰɚ ɩɨɫɬɨɹɧɧɚ ɢ ɬɚɤ ɠɟ ɢɡɦɟɧɹɟɬɫɹ ɦɝɧɨɜɟɧɧɨ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ 
ɦɟɫɹɰɚ ɤ ɦɟɫɹɰɭ. Ɉɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɵɦ ɫɜɹɡɢ ɜ ɇȻ 
(ɬɚɛɥɢɰɚ 1.1), ɢɫɯɨɞɹ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɇȻ. 

ɇɚɩɨɪ ɧɚ ɬɭɪɛɢɧɟ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
௧ܪ  = ʑʐ.˔˓௧ݖ − ʜʐ௧ݖ − ∆ℎ, (2.16) 
  

ɝɞɟ ݖʑʐ.˔˓௧  – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɨɬɦɟɬɤɢ ȼȻ; 
ʜʐ௧ݖ   – ɨɬɦɟɬɤɚ ɇȻ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɪɚɫɯɨɞɭ ɜ ɧɢɠɧɢɣ ɛɶɟɮ; 
 ∆ℎ - ɩɨɬɟɪɢ ɧɚɩɨɪɚ (ɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ). 

Ɇɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ܰ௧ = ݇𝑁 ∙ ܳ௧ ∙ ௧ܪ , (2.17) 
  

ɝɞɟ    ܳ ௧ – ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ ɪɚɫɯɨɞɭ ɜɨɞɵ ɱɟɪɟɡ ɬɭɪɛɢɧɵ Ƚɗɋ, ɧɚɣɞɟɧɧɨɦɭ ɩɨ 
ɮɨɪɦɭɥɟ (2.23); 
 .௧ – ɧɚɩɨɪ ɧɚ ɬɭɪɛɢɧɟ, ɧɚɣɞɟɧɧɵɣ ɩɨ ɮɨɪɦɭɥɟ (2.16)ܪ 

Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨ ɭɫɥɨɜɢɸ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.4. 

Ɋɟɡɭɥɶɬɚɬɨɦ ɫɪɚɛɨɬɤɢ ɧɚɩɨɥɧɟɧɢɹ ɹɜɥɹɸɬɫɹ: ⎯ ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ 
 ˆܰ˃˓ = Ͷͳ͹ ʛʑ˕,  

 ⎯ɭɪɨɜɟɧɶ ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ 
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∇ʢʛʝ = ͷ͸,ʹͳ ˏ,  ⎯ ɩɨɥɟɡɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 ܸ˒ ˑˎˈˊː˞ˌ = ͺ,ͳ ˍˏଷ,  
 ⎯ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ: 
ߚ  = ܸ˒ ˑˎܹ̝ ˓.ˏˎ = ͺ,ͳͳ͹,͹ = Ͳ,Ͷ͸, (2.18) 

  ⎯ ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɩɥɚɤɚɬɟ 
«ɂȼɗ» 
 

2.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ 
 

ɍɫɬɶ-ɏɚɧɬɚɣɫɤɚɹ Ƚɗɋ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ ɩɨɤɪɵɬɢɹ ɩɢɤɨɜ ɧɚɝɪɭɡɤɢ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ Ʉɪɚɫɧɨɹɪɫɤɨɣ ɊȾɍ ɧɚ ɩɥɚɤɚɬɟ «ɂȼɗ». 

Ɋɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɫɬɪɨɟɧɢɟɦ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ 
ɬɪɟɭɝɨɥɶɧɢɤɚ ɧɚ ɂɄɇ ɡɢɦɵ, ɤɚɬɟɬɚɦɢ ɤɨɬɨɪɨɝɨ ɹɜɥɹɸɬɫɹ: ɤɚɬɟɬ ɩɚɪɚɥɥɟɥɶɧɵɣ 
ɨɫɢ ɷɧɟɪɝɢɢ – ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ ɷɧɟɪɝɢɸ (ɡɚ ɜɵɱɟɬɨɦ 
ɷɧɟɪɝɢɢ, ɜɵɪɚɛɚɬɵɜɚɟɦɨɣ ɩɪɢ ɩɪɨɩɭɫɤɟ ɫɚɧɢɬɚɪɧɨɝɨ ɪɚɫɯɨɞɚ), ɤɚɬɟɬ 
ɩɚɪɚɥɥɟɥɶɧɵɣ ɨɫɢ ɦɨɳɧɨɫɬɟɣ – ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ, ɫ ɤɨɬɨɪɨɣ ɧɟɨɛɯɨɞɢɦɨ 
ɪɚɛɨɬɚɬɶ, ɡɚɞɚɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ, ɱɬɨɛ ɩɨɥɭɱɢɬɶ ɡɚɞɚɧɧɭɸ ɜɵɪɚɛɨɬɤɭ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. Ɍɚɤɨɣ ɠɟ ɬɪɟɭɝɨɥɶɧɢɤ ɫɬɪɨɢɬɫɹ ɢ ɞɥɹ ɜɵɪɚɛɨɬɤɢ ɩɨ 
ɫɚɧɢɬɚɪɧɨɦɭ ɪɚɫɯɨɞɭ. Ɋɚɛɨɱɢɟ ɦɨɳɧɨɫɬɢ ɫɭɦɦɢɪɭɸɬɫɹ (ɩɥɚɤɚɬ «ɂȼɗ»). 
 ˅ܰ˞˕.˓˃˄ = ͷͶͲ ʛʑ˕.  

 
ɇɚ ɍɫɬɶ-ɏɚɧɬɚɣɫɤɨɣ Ƚɗɋ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦ ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ 2%, ɬɨɝɞɚ 

ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ:  
 ˖ܰ˔˕ = ͷ͸͸ ʛʑ˕.  

 
2.2.4 ȼɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɩɨ ɭɫɥɨɜɢɸ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 
Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɬɟɦ ɮɨɪɦɭɥɚɦ, ɱɬɨ ɢ ȼɗɊ ɩɨ ɭɫɥɨɜɢɸ ɦɚɥɨɜɨɞɧɨɝɨ 

ɝɨɞɚ. ɉɪɢɬɨɤ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɝɢɞɪɨɝɪɚɮɭ ɪɚɫɱёɬɧɨɝɨ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (ɬɚɛɥɢɰɚ 2.2) 
 ɋɪɚɛɨɬɤɚ - ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ 
ɫɰɟɧɚɪɢɹɦ: ⎯ ɫɩɨɫɨɛ 1: ɪɚɛɨɬɚ Ƚɗɋ ɫ ɦɨɳɧɨɫɬɹɦɢ, ɪɚɜɧɵɦɢ ɦɨɳɧɨɫɬɹɦ, ɩɪɢɧɹɬɵɦ ɜ 
ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ (ɩɪɢɥɨɠɟɧɢɟ Ȼ, ɬɚɛɥɢɰɚ Ȼ.5); 
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⎯ ɫɩɨɫɨɛ 2: ɪɚɛɨɬɚ Ƚɗɋ ɩɨ ɪɟɠɢɦɭ ɭɪɨɜɧɹ ɜ ɪɚɫɱɟɬɧɨɦ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
(ɩɪɢɥɨɠɟɧɢɟ Ȼ, ɬɚɛɥɢɰɚ Ȼ.6); 

ɂɡ ɜɫɟɯ ɫɩɨɫɨɛɨɜ ɜɵɛɢɪɚɟɦ ɜɚɪɢɚɧɬ ɫ ɧɚɢɛɨɥɶɲɟɣ ɜɵɪɚɛɨɬɤɨɣ (ɬɚɛɥɢɰɚ 
2.3). ɉɪɢɧɢɦɚɟɦ: ɫɪɚɛɨɬɤɭ - ɧɚɩɨɥɧɟɧɢɟ ɩɨ ɫɩɨɫɨɛɭ 2. 

 
Ɍɚɛɥɢɰɚ 2.3 – ȼɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɨ ɫɩɨɫɨɛɚɦ ɫɪɚɛɨɬɤɢ - ɧɚɩɨɥɧɟɧɢɹ ɜ 
ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 

ȼɵɪɚɛɨɬɤɚ ɜ ɦɥɧ. ɤȼɬ·ɱ 
ɋɪɚɛɨɬɤɚ- ɧɚɩɨɥɧɟɧɢɟ 

ɋɩɨɫɨɛ 1 ɋɩɨɫɨɛ 2 
1503 1529 

 
ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ – 1,53 ɦɥɪɞ ɤȼɬ∙ɱ. 
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2.3 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɢ ɷɧɟɪɝɢɢ 
 

2.3.1 Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 

Ɂɧɚɹ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɦɨɳɧɨɫɬɢ ɍɫɬɶ-ɏɚɧɬɚɣɫɤɨɣ Ƚɗɋ (ɩɪɢɥɨɠɟɧɢɟ Ȼ, 
ɬɚɛɥɢɰɚ Ȼ.4), ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɰɢɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ (ɩɪɢɥɨɠɟɧɢɟ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.3), 
ɫɬɪɨɢɦ ɛɚɥɚɧɫ ɷɧɟɪɝɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ (ɩɪɢɥɨɠɟɧɢɟ Ȼ, ɪɢɫɭɧɨɤ 
Ȼ.1). 

 
2.3.2 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ Ʉɪɚɫɧɨɹɪɫɤɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
Ɋɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ 

ɩɨɥɧɨɫɬɶɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. ɉɪɢ ɷɬɨɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɟɦɨɧɬɚ 
ɚɝɪɟɝɚɬɨɜ Ƚɗɋ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 30 ɞɧɹɦ, ɚ ɱɚɫɬɨɬɚ ɩɪɨɜɟɞɟɧɢɹ – ɪɚɡ ɜ 6 ɥɟɬ. 

Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ Ʉɪɚɫɧɨɹɪɫɤɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 2.4 ɢ ɧɚ ɩɥɚɤɚɬɟ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ». 

 
Ɍɚɛɥɢɰɚ 2.4 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɘɝɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

Ɇɨɳɧɨɫɬɶ ɜ ɦɟɝɚɜɚɬɬɚɯ 
Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 

Nɫɢɫɬ. 8801 8506 7993 7402 6889 6592 6591 6886 7398 7990 8503 8800 

N ɫɭɳ 2520 2424 2332 2309 2194 2147 2147 2194 2309 2332 2424 2520 

Nɧɚɝɪ 176 170 160 148 138 132 132 138 148 160 170 176 

Nɚɜɚɪ. 880 850 799 740 689 659 659 689 740 799 850 880 

Nɩɪ Ƚɗɋ 540 329 98 98 189 193 200 202 136 104 329 540 

Nɪɟɦ. Ɍɗɐ 0 0 0 0 750 750 750 750 0 0 0 0 

Nɪɟɦ. ɩɪ. Ƚɗɋ 0 0 0 0 0 0 0 0 0 94 0 0 

Nɪɟɦ. ɫɭɳ. Ƚɗɋ 0 0 200 240 0 0 0 0 143 100 0 0 

NɌɗɐ 5741 5753 5563 4995 4506 4252 4244 4490 4953 5554 5750 5740 

 



 

22 
 

 

3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
3.1 ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ 

  
3.1.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
 
Ɋɟɠɢɦɧɨɟ ɩɨɥɟ – ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

Ƚɗɋ. ȼɟɪɯɧɟɣ ɝɪɚɧɢɰɟɣ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɹɜɥɹɟɬɫɹ ɧɚɩɨɪɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɢ 
ɪɚɛɨɬɟ Ƚɗɋ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɧɚɩɨɥɧɟɧɧɵɦ ɞɨ ɨɬɦɟɬɤɢ ɇɉɍ, ɧɢɠɧɟɣ - ɩɪɢ 
ɪɚɛɨɬɟ Ƚɗɋ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɫɪɚɛɨɬɚɧɧɵɦ ɞɨ ɨɬɦɟɬɤɢ ɍɆɈ. ɉɨɫɬɪɨɟɧɢɟ ɷɬɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɭɪɚɜɧɟɧɢɸ (ɬɚɛɥɢɰɚ 3.1): 
ʒЭʠሺܳʒЭʠሻܪ  = ∇ʑʐ − ʜʐሺܳʜʐሻݖ − ∆ℎ,  (3.1) 
  
ɝɞɟ ∇ʑʐ = ∇ʜʞʢ = ͸Ͳ,ͲͲ ˏ, ɞɥɹ ɥɢɧɢɢ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ  ∇ʑʐ = ∇ʑʐ˓ = ͷͺ,ͲͲ ˏ, ɞɥɹ ɧɢɠɧɟɣ ɝɪɚɧɢɰɵ ∇ʑʐ = ∇ʢʛʝ = ͷ͸,ʹͳ ˏ; 
 ;ʜʐሺܳʜʐሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ ɜ ɇȻݖ 
 ∆ℎ –ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 

Ɉɝɪɚɧɢɱɟɧɢɟɦ ɫɥɟɜɚ ɧɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɜɨɞɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɡɚɞɚɧɧɵɦ ɨɝɪɚɧɢɱɟɧɢɟɦ ɩɨ ɭɫɥɨɜɢɹɦ ɫɚɧɢɬɚɪɧɨɝɨ ɩɨɩɭɫɤɚ: 
 ܳ௠𝑖௡ = ͳͲͲ ˏଷ ˔⁄  .  

ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 
 ܳʒЭʠ = ˖ܰ˔˕݇𝑁 ∙  ʒЭʠ, (3.2)ܪ

  
ɝɞɟ ˖ܰ˔˕ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɍɫɬɶ-ɏɚɧɬɚɣɫɤɨɣ Ƚɗɋ; 
 ݇𝑁 – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ; 
 .ʒЭʠ – ɧɚɩɨɪ ɧɚ Ƚɗɋ ɜɵɛɢɪɚɟɬɫɹ ɩɪɨɢɡɜɨɥɶɧɨܪ 

ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ: 
 ܳʒЭʠ = ܳʒЭʠ௠௔௫ ∙ ˓ܪʒЭʠܪ√ , (3.3) 

  
ɝɞɟ  ܳʒЭʠ௠௔௫ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ Ƚɗɋ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ 
ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ 
ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ; ܪ˓ – ɪɚɫɱёɬɧɵɣ ɩɨ ɦɨɳɧɨɫɬɢ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ 
ɧɚɩɨɪɚ. 
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Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1 ɢ ɧɚ 

ɪɢɫɭɧɤɟ 3.1. 
 

Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɪɚɫɱёɬɧɨɣ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɩɪɨɩɭɫɤɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ ܳɇȻ, ɦଷ
ɫ⁄ ɇȻݖ 

ɡɢɦɚ, ɦ ܪ∇ɇɉɍ, ɦ ܪ∇ɍɆɈ, ɦ ܪɪ, ɦ ܪȽЭС, ɦ ܳȽЭС, ɦଷ
ɫ⁄ ,ȽЭС,  ɦ ܳȽЭСܪ  ɦଷ

ɫ⁄  

0 0,0 59,5 55,7 57,5 53,0 1233 42,4 1540 

500 5,3 54,3 50,5 52,3 50,0 1307 40,8 1511 

1000 10,0 49,5 45,7 47,5 45,4 1440 38,0 1458 

1500 14,8 44,8 41,0 42,8 42,4 1541 34,0 1379 

2000 18,5 41,0 37,2 39,0 39,0 1676 28,0 1251 

2500 21,8 37,8 34,0 35,8 25,5 2563 25,0 1183 

3000 24,5 35,0 31,2 33,0 25,0 2614 24,2 1163 

3500 27,3 32,3 28,5 30,3 24,5 2668 21,9 1106 

4000 29,5 30,0 26,2 28,0 24,0 2723 21,4 1094 

 
ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɹɟɦ: 
– ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɨɪɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɇɉɍ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ: 
௠௔௫ܪ  = ͷͺ,ͺ ˏ,  

 
– ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ 

ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ 
ɧɚɩɨɪɚ: 
 ܳ௠௔௫ = ͳͷͶͳ ˏଷ ˔⁄ ,  
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Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɍɫɬɶ-ɏɚɧɬɚɣɫɤɨɣ Ƚɗɋ 

 
– ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ 

ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ: 
˓ܪ  = Ͷʹ,Ͷ ˏ,  

 
– ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɨɪɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɍɆɈ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 
Ƚɗɋ: 

௠𝑖௡ܪ  = Ͷͳ,Ͳ ˏ.  
 
3.1.2 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 
 

ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɵɛɢɪɚɟɦ 
ɜɨɡɦɨɠɧɵɟ ɬɢɩɵ ɝɢɞɪɨɬɭɪɛɢɧ, ɢɫɯɨɞɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
 1) ɡɧɚɱɟɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ ɧɚɩɨɪɚ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɪɚɫɱɟɬɧɨɝɨ;  

2) ɨɬɧɨɲɟɧɢɟ ɧɚɩɨɪɨɜ (݉ܪ𝑖݊/ܪɩɪɟɞ) ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɫɩɪɚɜɨɱɧɵɯ 
ɞɚɧɧɵɯ. 

3) ɦɚɤɫɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧ ɞɨɥɠɟɧ 
ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɤ ɦɟɫɬɭ ɦɨɧɬɚɠɚ. 

ɉɨ ɩɪɢɜɟɞɟɧɧɵɦ ɭɫɥɨɜɢɹɦ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɬɭɪɛɢɧ, 
ɩɚɪɚɦɟɬɪɵ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2. 
 

Q, ɦ3/ɫ 

ɇ, ɦ 

ɇMAX=58.8 ɦ 

ɇɊȺɋɑ=42,4 ɦ 

ɇMIN=41,0 ɦ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɩɪɨɩɭɫɤɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ ɬɭɪɛɢɧɵ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɪɚɫɱɟɬɧɨɣ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ Ƚɗɋ 
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Ɍɚɛɥɢɰɚ 3.2 – ɉɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɉɚɪɚɦɟɬɪ ɉɅ60-ȼ ɉɅȾ60 ɊɈ75-ȼ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɝɢɞɪɨɬɭɪɛɢɧɵ ɇɩɪɟɞ, ɦ 60 60 75 
Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ Hmin/Hmax 0,5 0,5 0,6 

Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ n Ìo, ɦɢɧ-1 116 111 83 
Ɉɩɬɢɦɚɥɶɧɵɣ ɩɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ Q Ìo, ɥ/ɫ 1080 1130 1020 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ 𝜂ɦɨ 0,913 0,906 0,921 
ɉɪɢɜɟɞɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ Q Ìmax, ɥ/ɫ 1500 1600 1430 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ Ợ ɩɪɢ Q`Imax 0,55 0,65 0,23 
Ⱦɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɦɨɞɟɥɢ D1ɦ, ɦ 0,46 0,46 0,46 

ɇɚɩɨɪ ɦɨɞɟɥɢ ɇɦ, ɦ 12 12 4 
Ɍɟɦɩɟɪɚɬɭɪɚ tɦ, ɋ 20 20 20 

 
 ɉɪɨɢɡɜɟɞɟɦ ɩɪɨɜɟɪɤɭ ɬɭɪɛɢɧ ɩɨ ɨɬɧɨɲɟɧɢɸ ɇmin/Hɩɪɟɞ: 
 ɊɈ75-ȼ: 
 
 ʜ೘𝑖೙ʜ˒˓ˈˇ = ସଵ଻ହ = Ͳ,ͷͷ < Ͳ,͸,  (3.4) 

 
 ɉɅȾ60: 

 

 ʜ೘𝑖೙ʜ˒˓ˈˇ = ସଵ଺଴ = Ͳ,͸ͺ ൒ Ͳ,ͷ,  (3.5) 

   
ɉɅ60: 

 

 ʜ೘𝑖೙ʜ˒˓ˈˇ = ସଵ଺଴ = Ͳ,͸ͺ ൒ Ͳ,ͷ,  (3.6) 

   
 
 ȼɫɟ ɬɢɩɵ ɬɭɪɛɢɧ, ɤɪɨɦɟ ɊɈ75, ɩɪɨɲɥɢ ɩɪɨɜɟɪɤɭ, ɞɚɥɟɟ ɩɪɨɢɡɜɟɞɟɦ 
ɪɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɬɭɪɛɢɧ ɞɥɹ ɪɚɡɧɵɯ ɞɢɚɦɟɬɪɨɜ. 
 ɄɉȾ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ: 
 
 η˕ = ͳ − ሺͳ − ηˏሻሺሺͳ − ɂሻ + ɂ ∙ √஽భˏ஽భఱ √ுˏு𝑁˓భబ √௩ಹ௩ˏఱ ሻ,  (3.7) 

 
ɝɞɟ 𝜂Ɇ; 1ܦɦ; ܪɦ - ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ (ɬɚɛɥɢɰɚ 3.2);  ܪ ;1ܦ𝑁˓ – ɞɢɚɦɟɬɪ (ɡɚɞɚɟɬɫɹ ɫɬɚɧɞɚɪɬɧɵɦ ɪɹɞɨɦ) ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ 
ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ (ܪ𝑁˓=42,4 ɦ - ɜɵɱɢɫɥɟɧ ɪɚɧɟɟ);  𝑣ɦ; 𝑣ɧ - ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɦɨɞɟɥɶɧɨɣ ɢ 
ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɨɩɪɟɞɟɥɹɟɦɵ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɵɯ ɢ ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ ݐɦ; ݐɧ;  ߝ - ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢ ɩɨɬɟɪɹɦ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ (0,75=ߝ).  

Ɇɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ (ɩɟɪɟɫɱɢɬɵɜɚɟɬɫɹ ɩɨɫɥɟ ɭɬɨɱɧɟɧɢɹ 
ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ) 
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 N˃ = ͻ,ͺͳ ∙ ܳூ′˓ ∙ ଵଶܦ ∙ ˓𝑁ܪ ∙ ˓𝑁ܪ√ ∙ ηʡ ∙ ηˆ̝˓,  (3.8) 

 
ɝɞɟ ܳூ′˓  - ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ (ɪɚɫɱɟɬɧɚɹ ɬɨɱɤɚ 
ɨɛɨɡɧɚɱɟɧɚ ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ 
Ȼ);  𝜂Ɍ - ɄɉȾ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ 3.6;  ηˆ̝˓

 - ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ 
(ηˆ̝˓=0,97).  

ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ (ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɱɢɫɥɚ ɤɪɚɬɧɨɝɨ 
2 ɢɥɢ 3): 
  
 Z˃ = ʢܰʠʡ˓ / ˃ܰ,  (3.9) 

 
ɝɞɟ ʢܰʠʡ˓

 – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ;  ܰɚ - ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ (ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 3.8).  
ɉɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞɟɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɢ ɤ 

ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɟ:  
 
 ∆= η˕ ∙ ηʛ,  (3.10) 

 
ɝɞɟ 𝜂ɦ - ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ. 

ɋɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ (ɨɤɪɭɝɥɹɟɬɫɹ ɩɨ ɫɬɚɧɞɚɪɬɧɨɦɭ 
ɪɹɞɭ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɛɨɥɶɲɟɝɨ): 
 
 n˔ = ௡భ˓′ ∙√ு𝑁˓∙∆஽భ ,  (3.11) 

 
ɝɞɟ ݊ଵ˓′

 - ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ.  
ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɩɪɢɧɢɦɚɟɦ ɛɥɢɠɚɣɲɟɟ 

ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ݊˔.  
Ɂɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɞɥɹ ɧɚɩɨɪɨɜ ܪ ;ݔܽ݉ܪ𝑁˓; ݉ܪ𝑖݊ 

ɧɚɯɨɞɹɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.12) ɢ ɧɚɧɟɫɟɧɵ ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ 
ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɜ (ɩɪɢɥɨɠɟɧɢɢ ȼ, ɪɢɫɭɧɨɤ ȼ.1): 
 
 ݊ூ′ = ௡೎∙஽భ√ு∙∆˓,  (3.12) 

 
ɝɞɟ H – ɡɧɚɱɟɧɢɟ ɧɚɩɨɪɨɜ ܪ ;ݔܽ݉ܪ𝑁˓; ݉ܪ𝑖݊.  

Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ ݊ூு˓′
 ɫ ɭɱɟɬɨɦ 

ɨɤɪɭɝɥɟɧɧɨɝɨ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɢ ɭɬɨɱɧɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ 
ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɧɚ ɥɢɧɢɢ ݊′˓  ɩɨɞɛɢɪɚɟɦ ɬɚɤɨɟ ɫɨɱɟɬɚɧɢɟ 𝜂˕ ɢ ܳூ′, 
ɱɬɨɛɵ ɜɵɩɨɥɧɹɥɨɫɶ ɪɚɜɟɧɫɬɜɨ: 
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 ܳூ′ ∙ η˕ = N˃ଽ.଼ଵ∙஽భమ∙ு𝑁˓∙√ு𝑁˓∙ηˆ̝˓, (3.13) 

 
ɝɞɟ ܰ˃ – ɨɤɪɭɝɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ.  

ɉɪɨɜɟɞɟɦ ɱɟɪɟɡ ɪɚɫɱɟɬɧɭɸ ɬɨɱɤɭ ɥɢɧɢɸ ɩɚɪɚɥɥɟɥɶɧɭɸ ɨɬɤɪɵɬɢɸ 
ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ, ˃଴ ɩɨɥɭɱɢɦ ɥɢɧɢɸ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɬɭɪɛɢɧɟ, ɤɨɬɨɪɚɹ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɜ (ɩɪɢɥɨɠɟɧɢɢ ȼ, ɪɢɫɭɧɨɤ ȼ.1).  

Ɍɚɤ ɠɟ ɫɬɪɨɢɦ ɥɢɧɢɸ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɝɟɧɟɪɚɬɨɪɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɥɢɧɢɢ ݊௠𝑖௡′

 ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɧɚɩɨɪɭ ɇmax, 
ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ, ɩɨɞɫɬɚɜɢɜ ɜ ɭɪɚɜɧɟɧɢɟ (3.13) ɜɦɟɫɬɨ ɇɪ ɦɚɤɫɢɦɚɥɶɧɵɣ 
ɧɚɩɨɪ ɇmax. 

Ɂɚɨɞɧɨ ɨɩɪɟɞɟɥɢɦ ɩɨɥɨɠɟɧɢɹ ɥɢɧɢɣ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ 
ɪɚɫɯɨɞɭ, ɞɥɹ ɷɬɨɝɨ ɫ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɟɪɟɫɱɢɬɚɟɦ ɜ ɤɨɨɪɞɢɧɚɬɵ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɥɹ ɞɜɭɯ ɡɧɚɱɟɧɢɣ ɧɚɩɨɪɚ ݔܽ݉ܪ ɢ ݉ܪ𝑖݊ ɩɨ ɮɨɪɦɭɥɟ: 
 
 ܳூ′ = ொ೘𝑖೙஽భమ√ு∙∆,  (3.14) 

 
ɝɞɟ ܳ݉𝑖݊ - ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ;  1ܦ - ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ;  ܪ – ɧɚɩɨɪ (ݔܽ݉ܪ ɢɥɢ ݉ܪ𝑖݊);  

Δ - ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞɟɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ. 
ȼɫɟ ɪɚɫɱɟɬɵ ɞɥɹ ɜɵɛɪɚɧɧɵɯ ɬɭɪɛɢɧ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.3; 3.4 ɢ 3.5. 

 
Ɍɚɛɥɢɰɚ 3.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ60-ȼ 

D1 ɦ 4,75 5 5,3 5,6 6 6,3 𝜂ɬ - 0,902 0,902 0,903 0,904 0,905 0,906 ˃ܰ′ Ɇȼɬ 83383 92465 103986 116187 133515 147306 ܼ௔′  ɲɬ 6,8 6,1 5,4 4,9 4,2 3,8 ܼ௔  ɲɬ 8 7 7 6 5 4 ˃ܰ Ɇȼɬ 70750 80857 80857 94333 113200 141500 

ɞ1 - 1,02 1,02 1,02 1,02 1,02 1,02 ݊′̝  ɦɢɧ-1 160,33 152,38 143,82 136,17 127,16 121,14 ݊௖ ɦɢɧ-1 166,7 150 150 136,4 136,4 125 ݊௠௔௫′  ɦɢɧ-1 122,65 116,12 123,04 118,16 126,54 121,72 ݊˓˃˔˚′  ɦɢɧ-1 120,61 114,19 120,99 116,20 124,43 119,69 ݊௠𝑖௡′  ɦɢɧ-1 102,41 96,97 102,74 98,67 105,66 101,64 ଵܳ˓˃˔˚′ ∙ η˕ - 1,194 1,231 1,096 1,145 1,197 1,357 ଵܳ௠𝑖௡′ ∙ η˕ - 0,731 0,754 0,671 0,701 0,733 0,831 ଵܳ௠௔௫′  ɦ3/ɫ 0,5733 0,5172 0,4601 0,4119 0,3586 0,3252 ଵܳ௠𝑖௡′  ɦ3/ɫ 0,6865 0,6193 0,5510 0,4933 0,4295 0,3894 
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Ɍɚɛɥɢɰɚ 3.4 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ60 

D1 ɦ 4,5 4,75 5 5,3 5,6 6 𝜂ɬ - 0,905 0,906 0,907 0,908 0,908 0,909 ˃ܰ′ Ɇȼɬ 75619 84322 93502 105148 117481 134996 ܼ௔′  ɲɬ 7,5 6,7 6,1 5,4 4,8 4,2 ܼ௔  ɲɬ 8 8 8 6 6 6 ˃ܰ Ɇȼɬ 70750 70750 70750 94333 94333 94333 

ɞ1 - 1,01 1,02 1,02 1,02 1,02 1,02 ݊′̝  ɦɢɧ-1 161,82 153,36 145,75 137,56 130,24 121,61 ݊௖ ɦɢɧ-1 166,7 166,7 150 142,8 136,4 125 ݊௠௔௫′  ɦɢɧ-1 116,29 122,70 116,17 117,18 118,22 116,02 ݊˓˃˔˚′  ɦɢɧ-1 114,35 120,65 114,24 115,23 116,25 114,09 ݊௠𝑖௡′  ɦɢɧ-1 97,10 102,46 97,01 97,85 98,72 96,88 ଵܳ˓˃˔˚′ ∙ η˕ - 1,330 1,194 1,077 1,278 1,145 0,997 ଵܳ௠𝑖௡′ ∙ η˕ - 0,814 0,731 0,660 0,783 0,701 0,611 ଵܳ௠௔௫′  ɦ3/ɫ 0,6392 0,5735 0,5174 0,4603 0,4121 0,3588 ଵܳ௠𝑖௡′  ɦ3/ɫ 0,7655 0,6868 0,6196 0,5512 0,4935 0,4297 

  
Ɋɚɫɫɦɚɬɪɢɜɚɹ ɞɚɧɧɵɟ ɬɭɪɛɢɧɵ ɫ ɪɚɡɥɢɱɧɵɦɢ ɞɢɚɦɟɬɪɚɦɢ, ɞɟɥɚɟɦ ɜɵɜɨɞ, 

ɱɬɨ ɬɭɪɛɢɧɵ ɉɅ60-ȼ-500, ɉɅȾ60-475, ɉɅȾ60-500 ɧɟ ɩɨɞɯɨɞɹɬ, ɬɚɤ ɤɚɤ 
ɪɚɫɱёɬɧɚɹ ɬɨɱɤɚ ɧɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɧɚɯɨɞɢɬɫɹ ɡɚ 
ɩɪɟɞɟɥɚɦɢ ɪɟɤɨɦɟɧɞɭɟɦɨɣ ɡɨɧɵ ɪɚɛɨɬɵ, ɨɫɬɚɥɶɧɵɟ ɞɢɚɦɟɬɪɵ ɧɚɯɨɞɹɬɫɹ ɜ 
ɞɨɩɭɫɬɢɦɨɦ ɞɢɚɩɚɡɨɧɟ. Ɍɭɪɛɢɧɚ ɬɢɩɚ ɊɈ75 ɧɟ ɩɪɨɲɥɚ ɩɪɨɜɟɪɤɭ ɬɭɪɛɢɧ ɩɨ 
ɨɬɧɨɲɟɧɢɸ ɇmin/Hɩɪɟɞ. 

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɤ 
ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɬɭɪɛɢɧɭ ɉɅ60-ȼ-530, ɬɚɤ ɤɚɤ ɟё ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɞɨɩɭɫɬɢɦɨɣ; ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ nɫ=150 ɨɛ/ɦɢɧ; 
ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ Zɚ=7 ɲɬɭɤ. Ɍɚɤ ɤɚɤ ɩɪɢ ɫɯɨɠɟɣ ɦɨɳɧɨɫɬɢ ɬɭɪɛɢɧ, ɟё 
ɞɢɚɦɟɬɪ ɧɚɢɦɟɧɶɲɢɣ, ɚ ɬɚɤɠɟ ɷɬɨ ɬɭɪɛɢɧɚ ɢɦɟɟɬ ɧɚɢɛɨɥɶɲɢɣ ɄɉȾ. ɉɨɡɜɨɥɹɟɬ 
ɩɪɢɦɟɧɢɬɶ ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ 850/190-40. 
 

3.2 Ƚɢɞɪɨɬɭɪɛɢɧɵ ɢ ɢɯ ɩɪɨɬɨɱɧɚɹ ɱɚɫɬɶ 
 
3.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɬɭɪɛɢɧɵ 

 
 Ɉɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɟ 
ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
 ∇ܼ˓.ˍ = ܼʜʐሺܳʜʐሻ + ʜௌ, (3.14) 

 
ɝɞɟ Zʜʐ(ܳʜʐ) - ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɩɪɢ ɪɚɫɯɨɞɟ ܳʜʐ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ܵܪ.  

Ƚɥɭɛɢɧɚ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɬɪɟɯ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɫ ɬɨɱɤɢ 
ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɫɥɭɱɚɟɜ, ɬɨ ɟɫɬɶ ɬɪɟɛɭɸɳɢɯ ɧɚɢɛɨɥɶɲɟɝɨ ɡɚɝɥɭɛɥɟɧɢɹ 
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ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ:  
- ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ɨɬɦɟɬɤɟ ɇɉɍ;  
- ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ʜ˓;  
- ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ʜ௠𝑖௡ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ ɦɨɳɧɨɫɬɢ ɧɚ ɥɢɧɢɢ 
ɨɝɪɚɧɢɱɟɧɢɹ; 

ȼɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ:  
 

 ʜௌ = ͳͲ,͵͵ − ௓ʜʐሺொʜʐሻଽ଴଴ − σʜ − ͳ.ͷ + ∆ܼ˘.˒ˎ, (3.15) 

 
ɝɞɟ 𝜎 - ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ;  
 ∆ܼ˘.˒ˎ – ɞɥɹ ɉɅ ɬɭɪɛɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ Ͳɦ; ܪ - ɧɚɩɨɪ ɬɭɪɛɢɧɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɪɨɜɧɟɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ ܼʜʐሺܳʜʐሻ;  

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.5. 
 

Ɍɚɛɥɢɰɚ 3.5 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ 
Ɍɢɩ ɬɭɪɛɢɧɵ D1, ɦ Za, ɲɬ nc, ɨɛ/ɦɢɧ Na, Ɇȼɬ ɇs1, ɦ ɇs2, ɦ ɇs3, ɦ 

ɉɅ60-ȼ 5,3 7 150 80857 -1,78 -7,32 -6,37 

 
 ɉɨɫɥɟ ɨɩɪɟɞɟɥɢɦ ɨɬɦɟɬɤɭ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ 
ɪɚɫɫɱɢɬɵɜɚɬɶɫɹ ɞɥɹ ɫɚɦɨɝɨ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɫɥɭɱɚɹ. 
 
 ∇ܼʟ.ʙ.ଵ = ʹ,ͺͳ − ͹,͵ʹ = −Ͷ,ͷͳ ˏ. (3.16) 

 
Ɍɚɤɚɹ ɨɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɨɡɜɨɥɢɬ ɨɛɟɫɩɟɱɢɜɚɬɶ 

ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɨ ɜɫɟɯ ɪɚɫɱёɬɧɵɯ ɪɟɠɢɦɚɯ. 
 

3.2.2 ȼɵɛɨɪ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɵ ɤɨɦɩɨɧɨɜɤɢ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 108.023.105-84, ɜɵɛɢɪɚɟɦ 6 ɫɯɟɦɭ ɤɨɦɩɨɧɨɜɤɢ 
ɚɝɪɟɝɚɬɚ. 

 
3.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ 

ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ60-ȼ-530 
 
ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. 
ɂɡ Ƚɍɏ ɬɭɪɛɢɧɵ ɜɵɫɨɬɭ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ܾ଴ = ͳ,ͺͷͷˏ; ɭɝɨɥ 

ɨɛɯɜɚɬɚ 𝜑 = ʹʹͷ°; ɜɵɫɨɬɭ ɫɬɚɬɨɪɚ ܾଵ = ʹ,͸Ͷ ˏ. Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɫɬɚɬɨɪɚ: ܦ௔ =ͺ,ʹͳ ˏ; ܦ௕ = ͹,ͳ͹ ˏ;  
 ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɡɚɞɚɜɚɹɫɶ ɪɹɞɨɦ ɡɧɚɱɟɧɢɣ ɭɝɥɨɜ φi ɱɟɪɟɡ ∆𝜑 = ͳͷ° 
ɪɚɫɫɱɢɬɚɟɦ ɜɫɟ ɫɟɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. 
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Ɍɚɛɥɢɰɚ 3.6 – Ɋɟɡɭɥɶɬɚɬɵ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɫɟɱɟɧɢɣ 

ȼɟɥɢɱɢɧɚ 
ɋɟɱɟɧɢɹ 

ɜɯ 1 2 3 4 5 6 7 8 9 10 ɜɵɯ 

ri 9,2 8,7 8,2 7,7 7,2 6,7 6,1 5,6 5,1 4,6 4,1 3,6 

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

ai 2,8 2,7 2,6 2,5 2,4 2,3 2,2 2,1 2 2 1,9 1,8 

rk 4,4 4,3 4,3 4,3 4,3 4,2 4,2 4,2 4,2 4,1 4,1 4,1 

rk/ra 1,1 1,1 1,1 1 1 1 1 1 1 1 1 1 

ln(rk/ra) 0,1 0,1 0 0 0 0 0 0 0 0 0 0 

ri/ra 2,2 2,1 2 1,9 1,7 1,6 1,5 1,4 1,2 1,1 1 0,9 

ln(ri/ra) 0,8 0,8 0,7 0,6 0,6 0,5 0,4 0,3 0,2 0,1 0 -0,1 

rk·ctgϕ 2,3 2 1,8 1,6 1,4 1,1 0,9 0,7 0,5 0,2 0 -0,2 

rk·ctgϕ·ln(rk/ra) 16,3 16,2 16,1 16 15,9 15,8 15,7 15,6 15,5 15,4 15,3 15,2 

mi 1 0,9 0,8 0,7 0,6 0,5 0,4 0,3 0,2 0,1 0 -0,1 

Ji 1 0,9 0,8 0,7 0,6 0,5 0,4 0,3 0,2 0,1 0 -0,1 

ϕi 2,5 2,3 2 1,8 1,6 1,4 1,2 0,9 0,7 0,5 0,2 0 

Qi 180 163,6 147,3 131 114,9 98,8 82,7 66,6 50,5 34,3 17,8 0,9 

 
 ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 3.6 ɫɬɪɨɢɦ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ φi = f(ri), 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 3.2. ɇɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ 3.6, ɚ ɬɚɤɠɟ 
ɩɨɫɬɪɨɟɧɧɨɝɨ ɝɪɚɮɢɤɚ ɜɵɩɨɥɧɹɟɦ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɱɟɪɬɟɠ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
(ɉɪɢɥɨɠɟɧɢɟ ȼ, ɪɢɫɭɧɨɤ ȼ.3). 
 

 
Ɋɢɫɭɧɨɤ 3.2- Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ φi = f(ri) 

 
3.2.3 Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 
 
ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ. 
 

˅∗ܦ  ൒ ሺͷ.ͳ ∙ ʛˍ˓/[𝜏ˇˑ˒]ሻ଴,ଷଷ ˏ,  (3.17) 
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ɝɞɟ, [𝜏ˇˑ˒] = ͵͵ ˏʞ˃; 
 
 ʛˍ˓ = Ͳ,ͲͲͻ͹Ͷ ∙ ܰ/݊˔ˋː˘.  (3.18) 

 
 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɡɚɧɟɫɟɦ ɜ ɬɚɛɥɢɰɭ 3.7: 
 
Ɍɚɛɥɢɰɚ 3.7–Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 

N nɫɢɧɪ D1 M ɤɪ Dɜ ɩɪ Dɜ 

ɤȼɬ ɨɛ/ɦɢɧ ɦ ɉɚ Ɇɇ/ɦ ɦ ɦ 

80857 150 5,3 0,033 0,053 0,945 0,95 

 
ɉɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɜɚɥɚ ɢɡ ɫɬɚɧɞɚɪɬɧɵɯ ɡɧɚɱɟɧɢɣ ɪɚɜɧɵɣ 1.8 ɦ. 

 
3.2.4 Ɋɚɫɱɟɬ ɩɨɞɲɢɩɧɢɤɚ  
 
Ɋɚɫɫɱɢɬɚɟɦ ɞɜɚ ɜɚɪɢɚɧɬɚ ɩɨɞɲɢɩɧɢɤɨɜ. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.8. 

 
Ɍɚɛɥɢɰɚ 3.8– Ɋɚɫɱɟɬ ɩɨɞɲɢɩɧɢɤɨɜ 

 ɤɨɥɶɰɟɜɨɣ ɫɟɝɦɟɧɬɧɵɣ 

d ɩ R ɪɚɞ U p ɭɞ ɩɪ P ɭɞ R1 L ɫɟɝ p ɭɞ p ɭɞ ɩɪ 

ɦ ɤɇ ɦ/ɫɟɤ ɤɉɚ ɤɉɚ ɤɇ ɦ ɤɉɚ ɤɉɚ 

0,97 81,37 15,23 441,67 441,64 33,7 0,34 593,7 761,5 

 
ˇ˖݌  ൑  (3.19)  .˓˒ ˇ˖[݌]

 
 ɂɡ ɭɫɥɨɜɢɹ 3.35, ɜɵɛɢɪɚɟɦ ɫɟɝɦɟɧɬɧɵɣ ɩɨɞɲɢɩɧɢɤ. 

 
3.2.5 ȼɵɛɨɪ ɬɢɩɚ Ɇɇɍ ɢ ɤɨɥɨɧɤɢ ɭɩɪɚɜɥɟɧɢɹ 

  
 ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɜ [6] ɞɥɹ ɬɭɪɛɢɧɵ ɉɅ60ɚ-ȼ-530 ɨɩɪɟɞɟɥɢɦ 
ɬɢɩ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ: Ɇɇɍ 4/1–40–4–2. 
 Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ɜɦɟɫɬɢɦɨɫɬɶɸ 4 ɦ3, 
ɫɨɫɬɨɹɳɢɦ ɢɡ ɨɞɧɨɝɨ ɫɨɫɭɞɚ ɧɚ ɞɚɜɥɟɧɢɟ 40 Ɇɉɚ (40 ɤɝɫ/ ɫɦ2), ɢɦɟɸɳɢɦ ɫɥɢɜɧɨɣ 
ɛɚɤ ɆȺ 4–2 ɜɦɟɫɬɢɦɨɫɬɶɸ 4 ɦ3 ɫ ɞɜɭɦɹ ɧɚɫɨɫɚɦɢ. 
 Ɇɚɫɥɨɧɚɩɨɪɧɭɸ ɭɫɬɚɧɨɜɤɭ ɪɚɫɩɨɥɨɠɢɦ ɩɨɞ ɫɴɟɦɧɵɦ ɩɟɪɟɤɪɵɬɢɟɦ 
ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ, ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɤɪɚɧɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ. 
 ɉɨ ɬɚɛɥɢɰɟ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ [6] ɜɵɛɢɪɚɟɦ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ 
ɪɟɝɭɥɹɬɨɪ: ɗȽɊ-100-11. 
  

3.3 Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪɵ 
 
ɉɨɞɛɢɪɚɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɭɬɜɟɪɠɞɟɧɧɨɣ 

ɬɭɪɛɢɧɵ ɉɅ60-ȼ-530 ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɚɪɚɦɟɬɪɚɦ: ˃ܰ = ͺͲͺͷ͹ ʛʑ˕; ݊௖ =
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ͳͷͲ ˑ˄ ˏˋː⁄ . 
ɉɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ 850/190-40, ɫɨ ɫɥɟɞɭɸɳɢɦɢ 

ɞɚɧɧɵɦɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 3.9. 
 
Ɍɚɛɥɢɰɚ 3.9–ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ 850/190-40 

 ɉɚɪɚɦɟɬɪɵ ȿɞɢɧɢɰɵ Ɂɧɚɱɟɧɢɹ 

1 ɇɨɦɢɧɚɥɶɧɚɹ ɤɚɠɭɳɚɹɫɹ ɦɨɳɧɨɫɬɶ ɆȼȺ 100 
2 ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 90 

3 ɇɨɦɢɧɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ  0,9 

4 ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɤȼ 15,75 

5 Ⱦɨɩɭɫɬɢɦɵɟ ɨɬɤɥɨɧɟɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ % ±5 
6 ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ Ⱥ 3500 

7 ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɫɟɬɢ Ƚɰ 50 

8 Ⱦɨɩɭɫɬɢɦɵɟ ɨɬɤɥɨɧɟɧɢɹ ɩɨ ɱɚɫɬɨɬɟ % ± 

9 ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ͳ/ ˏˋː⁄  
 

9,1 - ɧɨɦɢɧɚɥɶɧɚɹ 150 

9,2 - ɭɝɨɧɧɚɹ 300 

10 Ɇɚɯɨɜɨɣ ɦɨɦɟɧɬ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ Ɍ*ɦ2 16000 

11 ɄɉȾ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ  % 0,98 

12 ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ: 

ɨ.ɟ. 

 

12,1 - ɫɢɧɯɪɨɧɧɨɟ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ, X
d
 0,75 

12,2 - ɫɢɧɯɪɨɧɧɨɟ ɩɨ ɩɨɩɟɪɟɱɧɨɣ ɨɫɢ, X
q
 - 

12,3 - ɩɟɪɟɯɨɞɧɨɟ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ, X’
d
 0,27 

12,4 - ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ, X”
d
 0,19 

  
3.4 ɉɨɞɴёɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 
ȼ ɦɚɲɢɧɧɨɦ ɡɚɥɟ Ƚɗɋ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɨɫɧɨɜɧɨɟ ɤɪɚɧɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɫɬɚɧɰɢɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɜɫɟɯ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɨɩɟɪɚɰɢɣ ɢ 
ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɡɨɜ ɜɧɭɬɪɢ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ, ɢ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ.  

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɲɢɪɢɧɨɣ ɩɪɨɥёɬɚ ɢ ɜɟɫɨɦ ɫɚɦɨɝɨ 
ɬɹɠёɥɨɝɨ ɭɡɥɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɜɵɛɢɪɚɟɦ ɦɨɫɬɨɜɨɣ ɤɪɚɧ ɄɆ 
500/100: ɞɥɢɧɧɚ ɤɪɚɧɨɜɨɣ ɬɟɥɟɠɤɢ – 6,5 ɦ.; ɲɢɪɢɧɚ – 7 ɦ.; ɜɵɫɨɬɚ ɩɨɞɴёɦɚ 
ɤɪɸɤɨɜ ɞɨ 9 ɦ.; ɫɤɨɪɨɫɬɶ ɩɨɞɴёɦɚ ɝɪɭɡɚ – 1,0 ɦ/ɫ. 
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4. ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 
4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 

 
Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɝɥɚɜɧɵɦ ɫɯɟɦɚɦ Ƚɗɋ: 
-ɇɚɞɟɠɧɨɫɬɶ ɢ ɛɟɡɨɬɤɚɡɧɨɫɬɶ ɜ ɪɚɛɨɬɟ; 
-Ɇɚɧɟɜɪɟɧɧɨɫɬɶ ɫɯɟɦɵ; 
-ɉɪɨɫɬɨɬɚ ɢ ɧɚɝɥɹɞɧɨɫɬɶ; 
-ɗɤɨɧɨɦɢɱɧɨɫɬɶ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɬɚɧɞɚɪɬɨɦ ɨɪɝɚɧɢɡɚɰɢɢ «Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 

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

 - ɨɞɢɧɨɱɧɵɣ ɛɥɨɤ; 
 - ɭɤɪɭɩɧɟɧɧɵɣ ɛɥɨɤ; 
 - ɨɛɴɟɞɢɧɟɧɧɵɣ ɛɥɨɤ. 
Ɍɢɩ ɛɥɨɤɚ ɜɵɛɢɪɚɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ. 
Ⱦɥɹ ɪɚɫɫɦɨɬɪɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɫɯɟɦɵ ɨɞɢɧɨɱɧɨɝɨ ɢ ɨɛɴɟɞɢɧɟɧɧɨɝɨ 

ɛɥɨɤɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɚɯ 4.1 ɢ 4.2 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
 

ɌȻɅ 

ɋ.ɇ.

G

Ɍɋɇ 

Uȼɇ (Uɋɇ)  

 
Ɋɢɫɭɧɨɤ 4.1 - ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɩɪɨɫɬɨɝɨ ɛɥɨɤɚ 
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Ɋɢɫɭɧɨɤ 4.2 - ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɨɛɴɟɞɢɧɟɧɧɨɝɨ ɛɥɨɤɚ 

 
 Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɜ ɭɫɥɨɜɢɹɯ ɩɨɞɡɟɦɧɨɝɨ ɡɞɚɧɢɹ Ƚɗɋ ɛɵɥɚ 
ɜɵɛɪɚɧɚ ɫɯɟɦɚ ɩɪɨɫɬɨɝɨ ɛɥɨɤɚ. 
 

4.2 Ƚɥɚɜɧɵɟ ɩɨɜɵɲɚɸɳɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
 

4.2.1 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ȼɇ ɞɥɹ ɫɯɟɦɵ ɫ ɩɪɨɫɬɵɦɢ ɛɥɨɤɚɦɢ 
 
Ɋɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 

 
 S˓˃˔˚ = ʟʒ ːˑˏ − ʟ˔.ː.cosφʒ = ͻͲ − ͳͲ,ͻ = ͻͺ,ͺ ʛʑ ∙ ʏ , (4.1) 

 
ɝɞɟ  P̝ .ː. – ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ. 

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" ɜɵɛɢɪɚɸɬɫɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ-8000/220. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 
 
Ɍɚɛɥɢɰɚ 4.1 - Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ 80000/220 Sːˑˏ, Ɇȼ∙Ⱥ 

Uʜ, ɤȼ ˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ ˘,% Uʑʜ Uʜʜ 
       

 
 
 

Ɋɚɫɫɱɢɬɚɟɦ ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ .  
 

 τ = (Ͳ,ͳʹͶ + Ͷͷ͸ͲͳͲସ )ଶ ∙ ͺ͹͸Ͳ = ʹͻͶ͹ ˚ˆˑˇ   , (4.2) 

 
ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 

 
 t˓˃˄ = ͺ͹͸Ͳ − μ ∙ T˒ ˎ − ω ∙ T˅ ,  (4.3) 
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ɝ
ɞ
ɟ
 
 μ
 – ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ (ɬɟɤɭɳɢɯ, ɫɪɟɞɧɢɯ, ɤɚɩɢɬɚɥɶɧɵɯ), 1/ɝɨɞ;  

T˒ ˎ =30– ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɱ; ω =0,03– ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ, 1/ɝɨɞ;  T˅ = ͹Ͳ – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɱ. 

 
 t˓˃˄ = ͺ͹͸Ͳ − ͳ ∙ ͵ʹ − Ͳ,Ͳ͵ ∙ ͹Ͳ = ͺ͹ʹͺ ˚.  

 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 

 
 ∆W˘˘ = nʡ ∙ ∆P̆ ˘ ∙ t˓˃˄ = ͳ ∙ Ͳ,Ͳͻ ∙ ͺ͹ʹͺ = ͹ͺͷ,ͷ ʛʑ˕ ∙ ˚,       (4.4) 

 
ɝɞɟ   nʡ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 

ɇɚɝɪɭɡɨɱɧɵɟ ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 
 ∆Wː = ∆ʟˍn˕ ∙ ( S˓˃˔˚S˕ ːˑˏ)ଶ ∙ τ = Ͳ,͵ʹͳ ∙ (ͻͺ,ͺͺͲ )ଶ ∙ ʹͻͶ͹ = = ͳͶ͵ͺ,͵ ʛʑ˕ ∙ ˚, 

(4.5) 

 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 

 ʗ˒ˑ˕ = Ⱦଵ ∙ ሺ∆W˘˘ + ∆Wːሻ, (4.6) 
 

ɝɞɟ  Ⱦଵ − ɰɟɧɚ ɡɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɫɨɝɥɚɫɧɨ Ɏɟɞɟɪɚɥɶɧɨɣ ɫɥɭɠɛɟ ɩɨ ɬɚɪɢɮɚɦ, Ⱦଵ = ͳ,ͺͺ ˓˖˄/ ˍʑ˕. ˚ 
 ʗ˒ˑ˕ = ʹ,ͷ͸ ∙ ሺ͹ͺͷ,ͷ + ͳͶ͵ͺ,͵ሻ = ͷ͸ͻʹ,ͻ͵ ˕˞˔. ˓˖˄/ˆˑˇ. 
 

Ⱦɥɹ ɜɨɫɶɦɢ ɛɥɨɤɨɜ: 
 
 ʗ˒ˑ˕ଵଶଶ଴ =  ͹ ∙ ͷ͸ͻʹ,ͻ͵ = ͵ͻͷͺͲ,ͷ ˕˞˔. ˓˖˄/ˆˑˇ.   (4.7) 
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4.2.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 

Ⱦɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ, ɫɨɫɬɚɜɥɹɟɬ 
0,01% ɨɬ Sʒ ːˑˏ: 

 
 S

.̝

=ː∙ʒ ːˑˏ φʒ∙݊=Ͳ,Ͳͳ∙ͻͲͲͲͲ ∙ =͹ͲͲͲ ˍʑ∙ʏ.

(4.8) 
 
ɇɚ ɝɟɧɟɪɚɬɨɪ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɨɛɫɬɜɟɧɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɨɛɫɬɜɟɧɧɵɯ 

ɧɭɠɞ. ɉɨ ɤɚɬɚɥɨɠɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɦ ɌɋɁ – 2500/15 ɍ1 ɫɬɨɢɦɨɫɬɶɸ 1250 
ɬɵɫ.ɪɭɛ. Ɍɚɤɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɩɨɬɪɟɛɭɟɬɫɹ 3 ɲɬɭɤɢ. Ɉɛɳɚɹ ɫɬɨɢɦɨɫɬɶ 
ɫɨɫɬɚɜɢɬ – 3750 ɬɵɫ.ɪɭɛ. 
 ȼ ɤɚɱɟɫɬɜɟ ɪɟɡɟɪɜɚ ɜɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɇɋ 10000/35-ɍ1, 3 ȾȽɍ 
ɗȾȻ 1000-4/6,3 
 

4.3 Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 
 

4.3.1 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 
 

ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɧɚ Ɋɍ 220 ɤȼ: 
 

 S∑ = nˆ ∙ ቀPˆ−P˔ːc୭sφˆ ቁ, (4.9) 

 
 S∑ = ͹ ∙ (ͻͲ − ͳͲ,ͻ ) = ͸ͻʹ, ʹʛʑ ∙ ʏ.  

 
ɉɟɪɟɞɚɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ɞɥɹ ȼɅ 220 ɤȼ: 
 ʟː˃˕=135 Ɇȼɬ; cosφ=0,85. 
 
ɑɢɫɥɨ ɥɢɧɢɣ 220 ɤȼ: 

 
 nˎ = S∑ʟː˃˕/c୭sφ = ଺ଽଶ,ଶଵଷହ/଴,଼ହ = Ͷ,͵͸ ≈ Ͷ ˛˕.  (4.10) 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ȼɅ 220 ɤȼ ɪɚɜɧɵɦ nˎ = Ͷ + ͳ = ͷ. 
 

 I˓˃˄ = S∑nˎ ∙ √͵ ∙ Uːˑˏ = ͸ͻʹ,ʹ͸ ∙ √͵ ∙ ʹʹͲ = Ͳ,͵Ͳ͵ ˍʏ. (4.11) 
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Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 220 ɤȼ: 
 

 I˓˃˔˚ = Ƚʡ ∙ Ƚi ∙ I˓˃˄ = ͳ,Ͳͷ ∙ ͳ,Ͳ ∙ Ͳ,͵Ͳ͵ = ͻͺͳ ʏ, (4.12) 
 
ɝɞɟ  Ƚi = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦɚɤɫɢɦɭɦɟ 

ɧɚɝɪɭɡɤɢ;  ȽɌ = ͳ,Ͳ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱёɬɧɨɝɨ ɬɨɤɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɉɍɗ  ɜɵɛɢɪɚɟɦ ɩɪɨɜɨɞ Ⱥɋ 
– 240/32. Ⱦɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ Iˇˑ˒ = ͸Ͳͷ ʏ. 

ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ: 
 

 I˒.˃˅ = S∑ሺnˎ − ͳሻ ∙ √͵ ∙ Uːˑˏ = ͸ͻʹ,ʹͷ ∙ √͵ ∙ ʹʹͲ = Ͳ,͵͸Ͷ ˍʏ. (4.13) 

 
ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ Iˇˑ˒ > I˒.˃˅: 
 Iˇˑ˒ = ͸Ͳͷ > I˒.˃˅ = ͵͸Ͷ - ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɪɚɧɧɵɣ ɩɪɨɜɨɞ 

ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ ɧɚɝɪɟɜɚ.  
 

4.3.2 ȼɵɛɨɪ ɫɯɟɦɵ Ɋɍ ȼɇ 
 

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

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɍɟɯɧɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɨɣ ɈȺɈ «ɊɭɫȽɢɞɪɨ», «ɜɧɨɜɶ 
ɫɨɨɪɭɠɚɟɦɵɟ ɢ ɤɨɦɩɥɟɤɫɧɨ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɵɟ Ɋɍ 110 ɤȼ ɢ ɜɵɲɟ ɞɨɥɠɧɵ 
ɜɵɩɨɥɧɹɬɶɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɄɊɍɗ ɜɧɭɬɪɢ ɡɞɚɧɢɹ. ȼ ɡɨɧɚɯ ɯɨɥɨɞɧɨɝɨ ɤɥɢɦɚɬɚ ɫ 
ɦɢɧɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ -50˚ɋ ɢ ɧɢɠɟ, ɚ ɬɚɤɠɟ ɜ ɡɨɧɚɯ ɫɨ ɫɧɟɠɧɵɦ ɩɨɤɪɨɜɨɦ 
ɛɨɥɟɟ 1,5ɦ ɩɪɢɦɟɧɟɧɢɟ ɄɊɍɗ ɨɛɹɡɚɬɟɥɶɧɨ». 

  ȼ ɫɥɨɠɧɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɪɚɣɨɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɧɚɞɟɠɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ 220 ɤȼ ɞɥɹ ɈɊɍ ɭɫɬɭɩɚɟɬ 
ɧɚɞɟɠɧɨɫɬɢ ɄɊɍɗ ɜ ɡɚɤɪɵɬɨɦ ɩɨɦɟɳɟɧɢɢ.  

ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ Ɋɍ 220 ɤȼ –13: 
-6 ȼɅ 220 ɤȼ; 
-7 ɛɥɨɤɚ; 
ɋɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɜɨ ɦɧɨɝɨɦ ɬɚɤ ɠɟ ɡɚɜɢɫɢɬ ɨɬ ɫɯɟɦɵ 

ɩɨɫɬɚɜɥɹɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ. 
ɉɪɢɦɟɧɟɧɢɟ ɛɨɥɟɟ ɩɪɨɫɬɵɯ ɫɯɟɦ ɜ ɄɊɍɗ ɨɛɭɫɥɨɜɥɟɧɨ ɛɨɥɟɟ ɜɵɫɨɤɨɣ 

ɧɚɞɟɠɧɨɫɬɶɸ ɨɛɨɪɭɞɨɜɚɧɢɹ ɄɊɍɗ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɈɊɍ.  
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɚɧɞɚɪɬɨɦ: "Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɬɢɩɨɜɵɯ 

ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɨɞɫɬɚɧɰɢɣ 
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35-750 ɤȼ", ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɫɯɟɦɭ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɨ 
ɩɪɨɢɡɜɨɞɢɬɟɥɸ ɜɵɛɪɚɧɧɨɝɨ ɄɊɍɗ – ɞɜɟ ɫɢɫɬɟɦɵ ɫɛɨɪɧɵɯ ɲɢɧ.. ȼɵɛɪɚɧɧɚɹ 
ɫɯɟɦɚ Ɋɍ – 500 ɤȼ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.3. 

 
Ɋɢɫɭɧɨɤ 4.3 - ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ɋɍ-220 ɤȼ 

 
4.4 ɗɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 
4.4.1 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ 

Ɋɍ ȼɇ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ «RASTR WIN 3» 
 

Ɉɩɪɟɞɟɥɢɦ ɢɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ 
ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 

ɋɢɧɯɪɨɧɧɵɟ ɝɟɧɟɪɚɬɨɪɵ: 
 

ʒݔ  = ′′ௗݔ ∙  ܷːˑˏଶ
 ܵːˑˏ = Ͳ,ͳͻ ∙ ͳͷ,͹ͷଶͳͲͲ = Ͳ,Ͷ͹ͳ ʝˏ. (4.14) 

   
ɝɞɟ ݔௗ′′ - ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɩɪɨɞɨɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

ɝɟɧɟɪɚɬɨɪɚ; 
 

 ܷːˑˏ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ;  
 ܵːˑˏ – ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ. 

 
 

Ɂɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɣ ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ: 
 

ʒܧ  = "∗ܧ ∙ ܷ˄ = ͳ ∙ ʹ͵Ͳ = ʹ͵Ͳ ˍʑ. (4.13) 
 
ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 

ʡݔ  = ܷʙ% ∙ ܷːˑˏଶͳͲͲ ∙ ܵːˑˏ = ͺͲ,ͷ͵ ʝˏ.  (4.14) 

 
ɋɢɫɬɟɦɚ: 
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ʠݔ  =  ܷːˑˏଶܵ
 ˍˊ = ʹ͵Ͳ ʹͳͷͲ = ͵ͷʹ,͹ ʝˏ.   (4.15) 

 
Ʌɢɧɢɢ ɫɜɹɡɢ 220 ɤȼ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ: 
 

ʚݔ  = ሺݔ଴,˖ˇ ∙ ݈ ሻ/݊ = ሺͲ,Ͷ͵ͷ ∙ ͳͶͲሻ/͸ = ͳͲ, ͳͷ ʝˏ.   (4.16) 
 
ɗȾɋ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: 
 

 ʔʠ = ʔ∗ʠ ∙ ܷ˄ଵ = ͳ ∙ ʹ͵Ͳ = ʹ͵Ͳ ˍʑ.   (4.17) 
 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɬɪɚɧɫɮɨɪɦɚɰɢɢ: 
 

 ݇ʡ = ܷʜʜܷʑʜ = ͳͷ,͹ͷʹ͵Ͳ = Ͳ,Ͳ͸ͺͶ. (4.18) 

Ɉɩɪɟɞɟɥɢɦ ɚɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ 
ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 

 
ݎ̂  = ˃ʒܶ∗ݔ ,ʒ ∙ 𝜔 = Ͳ,Ͷ͹ͳͷͲ = Ͳ,ͲͲͻ ʝˏ.  (4.19) 

 
ݎ̝  = ˃ʠܶݔ ,ʠ ∙ 𝜔 = ͵ͷʹ,͹ ͷͲ = ͹,Ͳͷ ʝˏ.    (4.20) 

 
 Ͳ,˖ˇ∙݈݊=Ͳ,ͳͳͺ∙ͳͶͲ͸=ʹ,͹ͷ ʝˏ.     (4.21)ݎ=ˎݎ 

 
ݎ̞  = Δ ௞ܲ ∙ ܷଶ˄ܵːˑˏଶ = Ͳ,͵ʹ ∙ ʹͶʹଶͺͲଶ = ʹ, ͻ͵ ʝˏ.  (4.22) 

 
ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɢɫɭɧɤɢ (4.4-4.6) ɫ ɜɧɟɫёɧɧɵɦɢ ɜ RastrWin ɢɫɯɨɞɧɵɦɢ 

ɞɚɧɧɵɦɢ. ɉɨɥɭɱɢɜɲɢɟɫɹ ɞɚɧɧɵɟ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 
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Ɋɢɫɭɧɨɤ 4.4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ 

 

 
Ɋɢɫɭɧɨɤ 4.5 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ 
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Ɋɢɫɭɧɨɤ 4.6 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 

 
Ɍɚɛɥɢɰɚ 4.2 – Ɇɟɫɬɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɜ ɬɨɱɤɚɯ 

№ ɫɨɫɬ. Ɍɢɩ ɉ1 ˒ܫ .଴, ɤȺ 

1 3ɮ 3 41,88 

1 3ɮ 2 3,08 

1 1ɮ 2 6,17 

 
4.4.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱёɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥёɧɧɨɝɨ ɪɟɠɢɦɚ 
 
ɉɪɢ ɜɵɛɨɪɟ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɪɹɞɚ 

ɬɪɟɛɨɜɚɧɢɣ. ɉɪɨɜɟɞɟɦ ɩɪɨɜɟɪɤɭ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ, 
ɷɬɨ ɜɵɩɨɥɧɹɟɬɫɹ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɭɛɟɞɢɬɶɫɹ, ɱɬɨ ɧɢ ɜ ɨɞɧɨɦ ɢɡ ɷɬɢɯ ɪɟɠɢɦɨɜ 
ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɨɜɨɞɧɢɤɚ ɧɟ ɩɪɟɜɵɫɢɬ ɞɨɩɭɫɬɢɦɨɣ. 

Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɩɪɢɫɨɟɞɢɧɟɧɢɹɯ ɝɟɧɟɪɚɬɨɪɨɜ Ƚ1-Ƚ7 15,75 ɤȼ: 
 

 Iˆ,ɪɚɛ ୫a୶ = ͳ,Ͳͷ ∙ Iˆ,ːˑˏ = ͳ,Ͳͷ ∙ Sɝ,ɧɨɦ√͵ ∙ Uɝ,ɧɨɦ
,  (4.23) 

 
 Iˆ,ɪɚɛ ୫a୶ = ͳ,Ͳͷ ∙ ͳͲͲ√͵ ∙ ͳͷ,͹ͷ = ͵,͹ ɤȺ.  

 
Ɋɚɛɨɱɢɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-80000/220: 

 
Ɍଵ−Ɍଷ,ɪɚɛ.ɦɚɯܫ  = ͳ,Ͳͷ ⋅ ܵʡ,ɧɨɦ√͵ ⋅ ܷɌ,ɧɨɦ

= ͳ,Ͳͷ ⋅ ͺͲ√͵ ⋅ ʹͶʹ = Ͳ,ʹͶ ɤȺ.  (4.24) 

Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɥɢɧɢɣ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 500 ɤȼ: 
 

ʚଵ−ʚଷ,ɪɚɛ.ɦɚɯܫ  = ܵʒଵ−ʒ଻√͵ ⋅ ݊ௐ ⋅ ܷɧɨɦ
= ͸ͻ͵√͵ ⋅ ͸ ⋅ ʹʹͲ = Ͳ,͵Ͳ͵ ɤȺ, (4.25) 

  
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɣ 

ɢɡ ɥɢɧɢɢ ɫɜɹɡɢ: 
 
ˉ˕˖.˄˃˓,ʚଵ−ʚଷܫ   = ܵʒଵ−ʒ଺√͵ ⋅ ሺ݊ௐ − ͳሻ ⋅ ܷːˑˏ = ͺ ⋅ ͵͹Ͳ√͵ ⋅ ͷ ⋅ ͷͲͲ= Ͳ,͵͸Ͷ ˍʏ. (4.26) 



 

42 
 

 

4.4.3 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɚɩɩɚɪɚɬɨɜ 220 ɤȼ 
 

ȼ ɤɚɱɟɫɬɜɟ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɚɩɩɚɪɚɬɚ ɜɵɫɨɤɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɛɵɥɨ ɜɵɛɪɚɧɨ ɤɨɦɩɥɟɤɬɧɨɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɫ 
ɷɥɟɝɚɡɨɜɨɣ ɢɡɨɥɹɰɢɟɣ əȽȽ-220 ɩɪɨɢɡɜɨɞɫɬɜɚ ɈȺɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» (ɝ. ɋɚɧɤɬ-
ɉɟɬɟɪɛɭɪɝ). 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɟɟ ɤɨɦɩɚɤɬɧɨɫɬɢ, ɱɬɨ 
ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɹɦ ɡɚɬɪɚɬ ɧɚ ɢɧɮɪɚɫɬɪɭɤɬɭɪɭ. ȼɵɫɨɤɚɹ ɫɤɨɪɨɫɬɶ ɭɫɬɚɧɨɜɤɢ 
ɢ ɜɜɨɞɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ. ȼɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ ɩɪɨɞɭɤɰɢɢ ɡɚ ɫɱɟɬ ɩɨɥɧɨɣ ɡɚɜɨɞɫɤɨɣ 
ɫɛɨɪɤɢ ɢ ɬɟɫɬɢɪɨɜɚɧɢɹ. Ʌɟɝɤɚɹ ɢ ɭɞɨɛɧɚɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ. 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɮɭɧɤɰɢɢ ɞɥɹ ɰɢɮɪɨɜɵɯ ɩɨɞɫɬɚɧɰɢɣ. 

ȼɫɬɪɨɟɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɚ, 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɬɨɤɭ ɜ ɫɟɬɢ, ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɩɪɢɛɨɪɚɦ ɢ ɭɫɬɪɨɣɫɬɜɚɦ ɡɚɳɢɬɵ. 

ɉɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɤɨɦɦɭɬɚɰɢɣ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɟɣ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɢ 
ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ ɜ ɫɟɬɹɯ ɬɪɟɯɮɚɡɧɨɝɨ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɵ 50 Ƚɰ 
ɧɨɦɢɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ 220 ɤȼ. 

Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɄɊɍɗ 220 ɤȼ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3. 
 

Ɍɚɛɥɢɰɚ 4.3 – ɉɚɪɚɦɟɬɪɵ əȽȽ-220  

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ əȽȽ-220 

Uɫɟɬɢ ɧɨɦ = 220 ɤȼ Uɧɨɦ = 252 ɤȼ ȼ ɫɨɫɬɚɜ ɜɯɨɞɹɬ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ, 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɧɚɩɪɹɠɟɧɢɹ, ɡɚɡɟɦɥɢɬɟɥɢ, 

ɪɚɡɴɟɞɢɧɢɬɟɥɢ. 

Iɪɚɛ max = 364 Ⱥ Iɧɨɦ = 3150 Ⱥ 

Iɩɨ = 6,17 ɤȺ Iɧɨɦɨɬɤɥ = 50 ɤȺ 
Iɞɢɧ.ɫɬ.=125 ɤȺ iɭ = 25,08 ɤȺ 

 
ɍɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɌɌɗɈ-220 

(ɬɚɛɥɢɰɚ 4.4).  
 

Ɍɚɛɥɢɰɚ 4.4 –  ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ. 

ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ Ɋɚɫɱёɬɧɚɹ ɜɟɥɢɱɢɧɚ Ⱦɚɧɧɵɟ ɌɌɗɈ-220 ɩɨ 
ɤɚɬɚɥɨɝɭ Uɫɟɬɢ < Uɧɨɦ Uɫɟɬɢ = ʹʹͲ ɤȼ Uɧɨɦ = ʹʹͲ ɤȼ Iɪɚɛ.ɦɚɯ < Iɧɨɦ Iɪɚɛ.ɦɚɯ =  ͵ʹͻ A Iɧɨɦ = ͸ͲͲ Ⱥ Sଶ < Sଶɧɨɦ Sଶ = Ͳ,ʹ ȼȺ Sଶɧɨɦ = ͷ ȼȺ 

 
ɍɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɭɤɨɦɩɥɟɤɬɨɜɚɧɧɵɟ ɡɚɡɟɦɥɢɬɟɥɹɦɢ ɪɚɡɴɟɞɢɧɢɬɟɥɢ» 

(ɬɚɛɥɢɰɚ 4.5). 
 
 

Ɍɚɛɥɢɰɚ 4.5 – ɉɚɪɚɦɟɬɪɵ ɪɚɡɴɟɞɟɧɢɬɟɥɹ 
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Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ  
Uɫɟɬɢɧɨɦ = 220 ɤȼ Uɧɨɦ =252 ɤȼ 

Iɪɚɛmax= ͵͸Ͷ Ⱥ Iɧɨɦ =3150 Ⱥ 

iɭ =ʹͷ,Ͳͺ ɤȺ Iɞɢɧ =100 ɤȺ 
Iɩɨ = 6,17 ɤȺ Iɬɟɪɦ = 40 ɤȺ 

 
ɍɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚɩɪɹɠɟɧɢɹ ɌɇɗɈ-220 

ɡɚɡɟɦɥɟɧɧɵɣ ɨɞɧɨɮɚɡɧɵɣ ɫ ɝɚɡɨɜɨɣ ɢɡɨɥɹɰɢɟɣ. ɉɨɞɤɥɸɱɚɸɬɫɹ ɧɚ ɤɚɠɞɭɸ ɢɡ 
ɫɛɨɪɧɵɯ ɲɢɧ ɢ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ. 

ɉɨ ɉɍɗ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɡɚɳɢɳɚɸɬɫɹ ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ 
ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. ȼ ɰɟɩɢ 220 ɤȼ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɲɢɧɧɨɝɨ 
ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ Ɉɉɇ-ɉ-
220/680/176 ɩɪɨɢɡɜɨɞɫɬɜɚ «ɉɨɥɢɦɟɪɚɩɩɚɪɚɬ». 

ȼɵɛɪɚɧ ɚɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ-1 ɩɪɨɢɡɜɨɞɫɬɜɨ ɈɈɈ "ɇɉɎ ɉɪɨɫɨɮɬ-ȿ"ɢ 
ɫɢɧɯɪɨɧɢɡɚɬɨɪ Ⱥɋ-Ɇ3 ɩɪɨɢɡɜɨɞɫɬɜɨ ɈɈɈ «Ⱥɋɍ-ȼɗɂ» (ɬɚɛɥɢɰɚ 4.6). 

 
Ɍɚɛɥɢɰɚ 4.6 – ɉɚɪɚɦɟɬɪɵ ɚɧɚɥɢɡɚɬɨɪɚ ɫɟɬɢ ɢ ɫɢɧɯɪɨɧɢɡɚɬɨɪɚ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɢɛɨɪɚ 

Ɍɢɩ ɩɪɢɛɨɪɚ 
ɂɧɬɟɪɮɟɣɫ 

ɩɪɢɛɨɪɚ 
Ʉɥɚɫɫ 

ɬɨɱɧɨɫɬɢ 

ɉɨɬɪɟɛɥɹɟɦɚɹ 
ɦɨɳɧɨɫɬɶ 

(ȼ·Ⱥ) 
Ⱥɧɚɥɢɡɚɬɨɪ 

ɫɟɬɢ 
ȺɉɄɗ-1 

Ethernet M-
bus 

0,5 0,2 

ɋɢɧɯɪɨɧɢɡɚɬɨɪ Ⱥɋ-Ɇ3 
Ethernet M-

bus 
0,5 35 

 
ɉɨ ɡɧɚɱɟɧɢɹɦ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɨɜ ɜɵɛɢɪɚɟɬɫɹ 

ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɣ ɡɚɝɪɚɞɢɬɟɥɶ – ȼɁ-1250-0,5 (ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɣ ɡɚɝɪɚɞɢɬɟɥɶ, 
ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, ɧɨɦɢɧɚɥɶɧɚɹ ɢɧɞɭɤɬɢɜɧɨɫɬɶ). Ɏɢɥɶɬɪ ɩɪɢɫɨɟɞɢɧɟɧɢɹ –
ɭɤɨɦɩɥɟɤɬɨɜɚɧ ɤɨɧɞɟɧɫɚɬɨɪɨɦ ɫɜɹɡɢ ɈɈɈ «Ʉɨɧɞɟɧɫɚɬɨɪ». 
 

4.4.4 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 
ɧɚɩɪɹɠɟɧɢɢ 
 

ȼɵɛɢɪɚɟɦ ɞɥɹ ɝɟɧɟɪɚɬɨɪɨɜ, ɩɪɢɫɨɟɞɢɧёɧɧɵɯ ɤ Ɋɍ ȼɇ ɝɟɧɟɪɚɬɨɪɧɵɣ 
ɤɨɦɩɥɟɤɫ ɄȺȽ-20, ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ», ɤɨɬɨɪɵɣ ɫɨɫɬɨɢɬ ɢɡ 
ɷɥɟɝɚɡɨɜɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɬɢɩɚ ȼȽȽ-20, ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ, ɡɚɡɟɦɥɢɬɟɥɟɣ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ. Ⱦɥɹ ɡɚɳɢɬɵ ɤɨɦɩɥɟɤɫɚ ɨɬ 
ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɭɫɬɚɧɨɜɤɚ Ɉɉɇ. ɉɚɪɚɦɟɬɪɵ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.7.  
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Ɍɚɛɥɢɰɚ 4.7 – ɉɚɪɚɦɟɬɪɵ FKG1F 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 
ɇɨɦɢɧɚɥɶɧɨɟ 

ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 
15,75 20 

Ɍɨɤ ɦɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɛɨɱɢɣ, ɤȺ 

3,7 8 

Ɍɨɤ ɄɁ, ɤȺ 41,8 90 
Ɍɨɤ ɭɞɚɪɧɵɣ 115,1 230 
 
ɂɡ ɉɍɗ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɡɚɳɢɳɚɸɬɫɹ ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ 

ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. ȼ ɰɟɩɢ 15,75 ɤȼ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɭɫɬɚɧɚɜɥɢɜɚɟɦ 
Ɉɉɇ-ɩ-20 (ɩ-ɩɨɥɢɦɟɪ, ɦɚɬɟɪɢɚɥ ɩɨɤɪɵɲɤɢ). 

ɍɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɌɒɅ-ɋɗɓ 20 
(ɱɟɬɵɪɟ ɜɬɨɪɢɱɧɵɯ ɨɛɦɨɬɤɢ) ɫɨ ɫɬɨɪɨɧɵ ɝɥɚɜɧɵɯ ɜɵɜɨɞɨɜ, ɌɁɅɄ-ɋɗɓ ɫɨ 
ɫɬɨɪɨɧɵ ɧɭɥɟɜɵɯ ɜɵɜɨɞɨɜ. ɇɚ ɩɪɢɫɨɟɞɢɧɟɧɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ ɟɳɟ ɌɈɅ-ɋɗɓ ɩɪɨɢɡɜɨɞɫɬɜɚ «ɗɥɟɤɬɪɨɳɢɬ». 

ɍɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚɩɪɹɠɟɧɢɹ – 3ɯɁɇɈɅ-
ɋɗɓ 20 (ɡɚɡɟɦɥɟɧɧɵɣ, ɫ ɥɢɬɨɣ ɢɡɨɥɹɰɢɟɣ, ɬɪɟɯɮɚɡɧɚɹ ɝɪɭɩɩɚ) ɩɪɨɢɡɜɨɞɫɬɜɚ 
«ɗɥɟɤɬɪɨɳɢɬ». 
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5 ɍɫɬɪɨɣɫɬɜɚ ɊɁɢȺ 
 

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

 
5.1 Ɋɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ 
 
Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɧɨɦɢɧɚɥɶɧɵɟ ɬɨɤɢ ɧɚ 

ɝɟɧɟɪɚɬɨɪɧɨɦ ɢ ɧɚ ɜɵɫɲɟɦ ɧɚɩɪɹɠɟɧɢɢ. 
ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ: 
 
 Iːˆଵ = Pː ˑˏ/cosφ√͵Uːˑˏ = ͻͲ ∙ ͳͲଷ/cosφ√͵ ∙ ͳͷ,͹ͷ = ͵͸͸͸ ʏ. 

 

(5.1) 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ 

ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: 
 

 Iːˆଶ = Iːˆଵ ∙ K˔˘K˕˕ = ͵͸͸͸ ∙ ͳͶͲͲͲ/ͷ = Ͷ,ͷͺ ʏ. 
 

(5.2) 

ɇɚ ɜɵɫɲɟɦ ɧɚɩɪɹɠɟɧɢɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ: 
 

 I˅ːଵ = Sːˑˏ√͵Uːˑˏ = ͳͲͲ ∙ ͳͲଷ√͵ ∙ ʹͶʹ = ʹ͵ͺ,͸ ʏ. 
 

(5.3) 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: 

 
 Iːːଶ = I˅ːଵ ∙ K˔˘K˕˕ = ʹ͵ͺ,͸ ∙ ͳ͵ͲͲ/ͷ = ͵,ͻͺ ʏ. 

 

(5.4) 

ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 
 

 Iːː.˕ˈ. =  Iːˑˏ.˓ˑ˕.ͳ,ʹʹͷͷ = ͳͳͺͷͳ,ʹʹͷͷ = ͻ͸͹ ʏ; 
 

(5.5) 

 ܵ˕ˈ = √͵ ∙ ܷːː.˕ˈ. ∙ ːܫ ː.˕ˈ. = √͵ ∙ Ͳ,͵ͳͷ ∙ ͻ͸͹ = ͷʹ͹ ˍʑʏ. 
 

(5.6) 
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ɉɪɢɧɢɦɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɦɨɳɧɨɫɬɶɸ 1000 ɤȼȺ. 
ɇɚ ɜɵɫɲɟɦ ɧɚɩɪɹɠɟɧɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 
 

 I˅ː ˕ˈଵ =  Sːˑˏ√͵Uːˑˏ = ͳͲͲͲ√͵ ∙ ͳͷ,͹ͷ = ͵͸,͹ ʏ. 
 

(5.7) 

ɇɚ ɧɢɡɲɟɦ ɧɚɩɪɹɠɟɧɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 
 

 Iːː ˕ˈଶ =  I˅ː ˕ˈଵK˕˕ = ͵͸,͹ͷͲ/ͷ = ͵,͸͹ ʏ. 
 

(5.8) 

ɇɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɬɨɤɚ ɜɵɫɲɟɣ ɫɬɨɪɨɧɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ 
ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɩɟɪɟɦɟɧɧɨɦɭ ɬɨɤɭ: 

 
 I˅ː ˕ˈ_˓ଵ =  Iːˑˏ ˓ˑ˕ ∙ Uːː ∙ K˔˘ͳ,ʹʹͷͷ ∙ U˅ː ∙ K˕˕ ˅ː = ͳͳͺͷ ∙ Ͳ,͵ͳͷ ∙ ͳͳ,ʹʹͷͷ ∙ ͳͷ,͹ͷ ∙ ͷͲ/ͷ = ͳ,ͻ ʏ 

 

(5.9) 

 
5.1 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ 

ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 
 

Ɂɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ɋȼ-850/190-40 – 100 ɆȼȺ: 
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ ɜ 

ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ); 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɯɨɞɚ ɫ ɩɨɬɟɪɟɣ ɜɨɡɛɭɠɞɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɨɣ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɮɨɪɫɢɪɨɜɤɢ; 
 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
 Ɂɚɳɢɬɚ ɨɬ ɞɥɢɬɟɥɶɧɨɣ ɮɨɪɫɢɪɨɜɤɢ 
 Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɨɞɧɨɣ ɬɨɱɤɟ; 
 ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ. 

 
Ɂɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ɍɐ-80000/220: 
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɦɟɠɞɭɮɚɡɧɵɯ 

ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɩɨɜɪɟɠɞɟɧɢɣ ɧɚ ɜɵɜɨɞɚɯ ɨɛɦɨɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ)); 



 

47 
 

 

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

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

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

ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ); 
 Ʉɨɧɬɪɨɥɶ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɪɚɫɲɢɪɢɬɟɥɶɧɨɦ ɛɚɤɟ; 
 Ɂɚɳɢɬɚ ɨɬ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 220ɤȼ; 
 Ʉɨɧɬɪɨɥɶ ɢɡɨɥɹɰɢɢ ɫɟɬɢ 15,75 ɤȼ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ (ɪɟɡɟɪɜɧɚɹ ɡɚɳɢɬɚ). 

 
Ɂɚɳɢɬɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 220 ɤȼ: 
Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 

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

 Ɍɪɟɯɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ); 
 ɋɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

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

220ɤȼ). 
 
Ɂɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ: 

 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ; 
 Ƚɚɡɨɜɚɹ ɡɚɳɢɬɚ; 
 ɆɌɁ ɧɚ ɫɬɨɪɨɧɟ 15,75 ɤȼ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ; 
 Ɂɚɳɢɬɚ ɭɫɬɪɨɣɫɬɜ Ɋɉɇ; 

 
5.2 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱɟɬ ɢɯ ɭɫɬɚɜɨɤ 
 
5.2.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ 
 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ (ܫʠ.ʖ. <Ͳ,ʹ ∙ ːܫ ˑˏ) ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ 
ɄɁ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ 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: ܫʜ = ͵͸͸͸ ʏ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ: 𝜂ɌɌ=4000/5 Ⱥ. 
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 ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 
ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚ ̝ܫ ˓଴ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 

ʜʐሺʜሻܫ  = ʝʓʜܭ ∙ 𝑖݂ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ͵͸͸͸ = ͳͺ͵,͵  ʏ,              (5.10) 
 
ɝɞɟ  ܭʝʓʜ = Ͳ,ͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; 
 𝑖݂ = Ͳ,ͳ − ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ. 
 ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ܫ̝  ˓଴ ൒ ʜܭ ∙ ʜʐሺʜሻܫ = ʹ ∙ ͳͺ͵,͵ = ͵͸͸,͸ ʏ,                              (5.11) 

 
ɝɞɟ  ܭʜ = ʹ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
 ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: ̝ܫ ˓଴ = Ͳ,ͳͷ ∙ ʜܫ = Ͳ,ͳͷ ∙ ͵͸͸͸ = ͷͶͻ,ͻ ʏ; 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ்ܭ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ 
ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ ɧɚɝɪɭɡɤɢ. ȼɟɥɢɱɢɧɚ ்ܭ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɧɟɛɚɥɚɧɫɚ, ɜɵɡɜɚɧɧɵɯ ɩɨɝɪɟɲɧɨɫɬɹɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɩɪɢ ɫɤɜɨɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ. 
 Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɄɁ ɪɚɜɟɧ: 
ʜʐሺʙʖሻܫ  = ʏʞܭ ∙ ʝʓʜܭ ∙ 𝑖݂ ∙  ʛʏʙʠ,                                                                   (5.12)ܫ
 
ɝɞɟ  ܭʏʞ = ʹ − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɚɥɢɱɢɟ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ 
ɫɨɫɬɚɜɥɹɸɳɟɣ; 
 𝑖݂ = Ͳ,ͳ − ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ; 
ʝʓʜܭ  = Ͳ,ͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; 
ʛʏʙʠܫ  − ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ 
ɜɵɜɨɞɚɯ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɤɚɤ: 
ʛʏʙʠܫ  = ாʒ′′௑೏′′ ∙ ʜܫ = ଵ,଴ହ଴,ଵଽ ∙ ͵͸͸͸ = ʹͲʹͷͻ ʏ,                                                    (5.13) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ: 
ʜʐሺʙʖሻܫ  = ʹ ∙ Ͳ,ͷ ∙ Ͳ,ͳ ∙ ʹͲʹͷͻ = ʹͲʹ͸ ʏ . 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 ʙʡ > ூʜʐሺʙʖሻ∙ʙʜூʡ ,                                                                                                (5.14) 

 
ɝɞɟ    ʙʜ = ʹ − Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; 
ʡܫ  − ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 
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 ʙʡ > ଶ଴ଶ଺∙ଶଶ଴ଶହଽ = Ͳ,ʹ. 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ʙʡ = Ͳ,͵. 

 ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 
ɬɨɪɦɨɠɟɧɢɹ): 
ʜʡܫ  = ூ∗ʠʟʙʡ = ଴,ଵହ଴,ଷ = Ͳ,ͷ.                                                                                  (5.15) 

 
 Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ܤ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 

ɉɪɢ ɜɵɛɨɪɟ ܤ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
ܤ  ൒ ூ∗ʠʟʙʡ = ଴,ଵହ଴.ଷ = Ͳ,ͷ.                                                                                    (5.16) 

 
ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ܤ = ͳ,ͷ (ɩɪɢ ɷɬɨɦ ɭɫɥɨɜɢɟ 

ɜɵɩɨɥɧɹɟɬɫɹ). 
 ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ: 

 

 
Ɋɢɫɭɧɨɤ 5.1– ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ 

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

 
5.2.2 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
 
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-ɣ ɨɪɝɚɧ (ܷ଴ሻɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ  ܷ଴ ɢ ɡɚɳɢɳɚɟɬ 85-95% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ 
ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ; ܷ଴ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, 
ɢɡɦɟɪɹɟɦɨɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɧɚɩɪɹɠɟɧɢɹ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜ ɧɟɣɬɪɚɥɢ 
ɝɟɧɟɪɚɬɨɪɚ.  

2-ɣ ɨɪɝɚɧ (ܷ଴ଷሻ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɣ ɬɪɟɬɶɟɣ 
ɝɚɪɦɨɧɢɤɢ ɜ ɧɟɣɬɪɚɥɢ ɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 30% ɜɢɬɤɨɜ 
ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. ܷ଴ଷ ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɜ ɟɝɨ ɧɟɣɬɪɚɥɢ, ɚ ɬɨɪɦɨɡɧɚɹ ɰɟɩɶ ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 
ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ. 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 
ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 
ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ ȼɇ. 

Ɋɚɫɱёɬ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ 
ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ, 
ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ.  ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ܷ଴ˠˎ.˔˕. ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.2 

 

 
Ɋɢɫɭɧɨɤ 5.2 – ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ܷ଴ˠˎ.˔˕. 

 ܷ଴ˠˎ.˔˕. = ܭ ∙ ܷ଴ ஼𝑇∙ሺఓబሻ஼𝑇∙ሺఓబሻ+஼∑ ,                                                                          (5.9) 
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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 0,9 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; 
 ʒሺ்ሻ – ёɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɜɵɤɥɸɱɚɬɟɥɹ 15,75 ɤȼ ɫɨ ɫɬɨɪɨɧɵܥ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ. ɉɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 0,24 ɦɤɎ/ɮɚɡɭ (ɩɨ ɞɚɧɧɵɦ ɡɚɜɨɞɚ); 
 ʒሺʒሻ - ёɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɜɵɤɥɸɱɚɬɟɥɹ 15,75 ɤȼ ɫɨ ɫɬɨɪɨɧɵܥ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ. ɉɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 0,11 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.  (5.17) 

 
 ɋɭɦɦɚɪɧɚɹ ёɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
  
∑ܥ  = ்ܥ + ʒܥ + ʠ˛ + ʒሺ்ሻܥ +  =ʒሺʒሻܥ
 

=0,0073+0,9+0,008+0,24+0,11=1,27 ɦɤɎ/ɮɚɡɭ.                                       (5.18) 
 
 ɋɭɦɦɚɪɧɵɣ ёɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 15,75 ɤȼ: 
௖ܫ  = ͳ,͹͵ ∙ ܷˎ ∙ 𝜔 ∙ ʠ∑ = ͳ,͹͵ ∙ ͳͷ,͹ͷ ∙ ͵ͳͶ ∙ ͳ,ʹ͸ͷ = ͳͲ,ͺʹ ʏ .  (5.19) 
 
 ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɫɬɨɪɨɧɟ 220ɤȼ:  
 

 ܷ଴ˠˎ.˔˕. = Ͳ,ͷ ∙46600∙ ଴,଴ଵ଴,଴ଵ+ଵ,ଶ଻ = ʹͳͺ,ͺ ʑ. 
 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 ܷʠʟ ൒ 𝐾ʜ𝐾ʑ ∙ ଷ௡ʡʜ ∙ ܷ଴ˠˎ.˔˕. = ଵ,ହ଴,ଽହ ∙ ଷ∙ଶଵ଼,଼భఱ,ళఱబ,భ = ͷ,ͳͷ  ȼ,  (5.20) 
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ɝɞɟ  ܭʜ = ͳ,ͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ݊ʡʜ − ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ; ܭʑ = Ͳ,ͻͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 

 ܷ଴ ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. Ɂɚɳɢɬɚ 
ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɬɪɟɦɹ ɨɪɝɚɧɚɦɢ. 

ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ܷ଴ଵீɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 6 ȼ ɞɟɣɫɬɜɭɟɬ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ, ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; : ܷ଴ଶீ ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 10 ȼ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɪɚɡɝɪɭɡɤɭ ɚɝɪɟɝɚɬɚ ɫ ɩɨɫɥɟɞɭɸɳɢɦ 
ɨɬɤɥɸɱɟɧɢɟɦ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟɦ ɩɨɥɟɣ ȽȽ ɢ ȼȽ, ɨɫɬɚɧɨɜɨɦ 
ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ; ܷ଴ீ ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 15 ȼ ɢ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, 
ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 

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

ɉɪɢ ܭʡ = ͳ,ͳ ɨɪɝɚɧ ܷ଴ଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 30% ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ: 
 ܺ = ଵ𝐾ʡ+ଶ = ଵଵ,ଵ+ଶ = Ͳ,͵ʹ ɨ.ɟ.                                                                      (5.21) 

 
ɍɫɬɚɜɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ܷ଴ଷ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,2 ȼ. 
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ 
ɡɚɬɜɨɪɨɜ. 
 

5.2.4 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 
 
ɍɫɬɚɜɤɚ ɤɨɦɩɥɟɤɬɚ ܷଶ > ɜɵɛɢɪɚɟɬɫɹ: 
 ܷʠʟଶ = ଵ,ସ∙௎ʜ௡ʡʜ = ଵ,ସ∙ଵହ଻ହ଴ଵହ଻ହ଴/ଵ଴଴ = ͳͶͲ ȼ.                                                            (5.22) 

 
ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 

ɜɬɨɪɨɣ ɨɪɝɚɧ ଵܷ > ɫ ɭɫɬɚɜɤɨɣ ͳ,ʹ ∙ ܷʜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ 
ɯɨɥɨɫɬɨɝɨ ɯɨɞɵ ɢɥɢ ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. ଵܷ > ɜɜɨɞɢɬɫɹ ɜ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɝɟɧɟɪɚɬɨɪɚ. 

 ܷʠʟଵ = ଵ,ଶ∙௎ʜ௡ʡʜ = ଵ,ଶ∙ଵହ଻ହ଴ଵହ଻ହ଴/ଵ଴଴ = ͳʹͲ ȼ.                                                            (5.23) 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ 

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

 
5.2.5 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
 
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  =  ʜ,                                                                                                  (5.24)ܫ/ଶܫ

 
ɝɞɟ     ܫଶ − ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ; 
ʜܫ  − ɧɨɦɚɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ. 
 

Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 
ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 

ʓʝʞݐ  = ଶଶ∗ܫ/ܣ ,                                                                                               (5.25) 
 
ɝɞɟ    ܣ = ͳ͸ − ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 
 

Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ ܫଶʠʗʒʜ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ ɜɵɲɟ 

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

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: ܫ∗ଶ˔ˋˆː = Ͳ,Ͳ͹. 
ଶ˔ˋˆː∗ܫ  = Ͳ,Ͳ͹ ∙  .ʜܫ
 
ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ܫ∗ଶ˒˖˔ˍ, ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ ܫ∗ଶ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ ݐˏ˃ˍ˔ = ͸ͲͲ ɫ. 

ˍ˔˖˒ଶ∗ܫ  = √𝐴௧ = √ ଵ଺ହ଴଴ = Ͳ,ͳͺ.  (5.26) 

 
ɍɫɬɚɜɤɚ ɪɚɜɧɚ: ܫ∗ଶʞʢʠʙ = ூ∗మ𝐾ʜ = ଴,ଵ଼ଵ,ଶ = Ͳ,ͳͷ.                                                                         (5.27) 
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ଶʞʢʠʙ∗ܫ  = Ͳ,ͳͷ ⋅  ʜ.                                                                                      (5.28)ܫ
 
ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ 

ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫ∗ଶʞʢʠʙ = Ͳ,ͳͷ. 
ʓʝʞݐ  = ʹͲ/Ͳ,ͳͷଶ ≈ ͺͺͲ ɫ. 
 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ ܫଶ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: 
ʠʟݐ  = ଶ଴ሺூ∗మሻమ.                                                                                                   (5.29) 

  ʏʗʝ = ʹͲ = ሺܫ∗ଶሻଶ ∙  ʠʟ.                                                                              (5.30)ݐ
 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 5.1. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 5.3. 
 
Ɍɚɛɥɢɰɚ 5.1 - Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 

Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ 

ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ, ɫ 20 55 80 125 220 500 

 
Ɋɢɫɭɧɨɤ 5.3 - Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 
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ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: ݐʛʗʜ = ʹͲ ɫ, ݐʛʏʙʠ = ͸ͲͲ ɫ. 

ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. ɂɧɬɟɝɪɚɥɶɧɵɣ 
ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ܫଶʝʡʠ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫ∗ଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɢ ɹɜɥɹɟɬɫɹ 
ɡɚɳɢɬɨɣ ɨɬ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ. 

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 ɄɁ ɧɚ 

ɲɢɧɚɯ ȼɇ ɢ ɧɚ ɨɬɯɨɞɹɳɢɯ ȼɅ; 
3. ɂɡ ɭɫɥɨɜɢɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɫ 

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

ɞɨɩɭɫɬɢɦɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: 
Ⱥ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɵɯ ɄɁ: 
.ଶʠ.ʖܫ  ൑ ଶ∙ூమ∗𝐾Ч ∙ ௎ʑʜ௎ʜʜ ∙ ːܫ ˑˏ = ଶ∙଴,଴ଵଵଵଵ,ଷ ∙ ଶସଶଵହ,଻ହ = Ͳ,ʹ͸ʹ ∙ ːܫ ˑˏ (5.31) 

 
∗ଶܫ  = ா′ଶ∙ሺ௑∗̞+௑∗̂ሻ = ଵଶ∙ሺ଴,ଵସ+ସସ,଼଺ሻ = Ͳ,Ͳ,ͳͳͳ ˑ. ˈ. (5.32) 

 
ɝɞɟ  ܺʒ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ; 
 ܺʡ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ. 

Чܭ  = ͳ,͵ − ˍˑˠ˗˗ˋ˙ˋˈː˕ ˚˖˅˔˕˅ˋ˕ˈˎ˟ːˑ˔˕ˋ. 
 ܺ∗̞ = ௎ೖଵ଴଴ ∙ ௌ˄ௌːˑˏ = ଵଵଵ଴଴ ∙ ଵ଴଴଼଴ = Ͳ,ͳͶ ˑ. ˈ. (5.33) 

 ܺ∗̂ = ܺௗ′′ ∙ ௌ˄ௌːˑˏ ∙ ቀ௎ʑʜ௎ʜʜቁଶ = Ͳ,ͳͻ ∙ ଵ଴଴ଵ଴଴ ∙ ቀ ଶସଶଵହ,଻ହቁଶ = ͶͶ,ͺ͸ ˑ. ˈ. (5.34) 

 
Ȼ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 

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

.ଶʠ.ʖܫ  ൑ ଶ∙ூమ∗𝐾Ч ∙ ௎ʑʜ௎ʜʜ ∙ ːܫ ˑˏ = ଶ∙଴,଴ଵଵଵଵ,ଷ ∙ ଶସଶଵହ,଻ହ = Ͳ,ʹ͸ʹ ∙ ːܫ ˑˏ.                              (5.35) 
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∗ଶܫ = ா′ଶሺ௑∗̞+௑∗̂+௑∗ˎሻ = ଵଶሺ଴,ଵସ+ସସ,଼଺+଴,଴ଵସሻ = Ͳ,Ͳͳͳͳ ˑ. ˈ.                              (5.36) 

 
ɝɞɟ  ܺ∗ˎ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɹɦɨɣ ɢ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ Ʌɗɉ; 
 ܺ∗ˎ = ˇ˖ݔ ∙ ݈ ∙ ௌ˄௎ʑʜమ = Ͳ,Ͷ͵ͷ ∙ ͳͶͲ ∙ ଼଴଺∙ଶସଶమ = Ͳ,ͲͳͶ ˑ. ˈ.                              (5.37) 

 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ Ɇɒȼ, 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. 
 

5.2.6 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 

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

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

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
ଵʠʗʒʜܫ  = ʙʜ∙ூʜʙʑ = ଵ,଴ହ∙ூʜ଴,ଽ଼ = ͳ,Ͳ͹ ⋅  ʜ,                                                             (5.38)ܫ

 
ɝɞɟ  ʙʜ = ͳ,Ͳͷ −ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; 
 ʙʑ = Ͳ,ͻͺ −ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
 ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ݐ = ͻ,Ͳ ɫ. 

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

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɪɚɜɧɚ: 
ଵʞʢʠʙܫ  = ଵ,଴଼∙ூʜ଴,ଽ଼ = ͳ,ͳ ⋅  ʜ.                                                                           (5.39)ܫ

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

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.2. 
ɋɚɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
 
Ɍɚɛɥɢɰɚ 5.2 – ɂɧɬɟɝɪɚɥɶɧɚɹ ɩɟɪɟɝɪɭɡɨɱɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, ܫ/ܫʜ 
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Ɋɢɫɭɧɨɤ 5.4 - ɂɧɬɟɝɪɚɥɶɧɚɹ ɩɟɪɟɝɪɭɡɨɱɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

 
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. 
Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 
ଵʝʡʠܫ  = ଵ,ହ∙ூʜʝʛ଴,ଽ଼ = ͳ,ͷ͵ ⋅  ʜʝʛ.                                                                     (5.40)ܫ

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ. 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
 ܷʠʟ = ଴,଺଼∙௎ʜʝʛ𝐾ʑ∙௡ʡʜ = ଴,଺଼∙ଵହ଻ହ଴ଵ,଴ଷ∙ଵହ଻,ହ = ͸͸ ȼ.                                                           (5.41) 

 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ Ɇɒȼ, 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. 

 
5.2.7 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 

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

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɞɚɟɬɫɹ ɜ ɜɢɞɟ ɤɪɭɝɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ I ɢ 
II  ɤɜɚɞɪɚɧɬɟ ɫɨ ɫɦɟɳɟɧɢɟɦ ɜ III  ɢ IV ɤɜɚɞɪɚɧɬ ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ 
ɫɨɩɪɨɬɢɜɥɟɧɢɣ. 
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ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ 
ɨɛɟɫɩɟɱɟɧɢɹ ɞɟɣɫɬɜɢɹ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɧɟ ɛɨɥɟɟ 1 ɫ. ɍɤɚɡɚɧɧɚɹ ɜɵɞɟɪɠɤɚ 
ɜɪɟɦɟɧɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɩɟɪɜɵɦɢ ɫɬɭɩɟɧɹɦɢ ɡɚɳɢɬ 
ɥɢɧɢɣ, ɨɬɯɨɞɹɳɢɯ ɨɬ ɲɢɧ Ƚɗɋ. ܼଵ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 220 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

Ⱥ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ: 
 ܼଵ ൑ Ͳ,ͺ ⋅ ܼʡ + ଴,଼ʙʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ͺͲ,ͷ͵ + ଴,଺଼ ∙ ͸Ͳ,ͻ = ͹ʹ,ͷ Ɉɦ.  (5.42) 

 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: 
 ܼଵˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳͳ ∙ ଵ଴଴଼଴ + ଴,଺଼ ∙ ଵ଴଴ଶସଶమ ∙ ͸Ͳ,ͻ = Ͳ,ͳʹ ˑ. ˈ.  (5.43) 

 ܼଵ ɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଵ = ܼଵˑ.ˈ. ∙ ܼ˄ = Ͳ,ͳʹ ∙ ʹ,ͷ = Ͳ,͵ Ɉɦ,                                                 (5.44) 

 

ɝɞɟ ܼ˄ = ௎మ˄ௌʒ = ଵହ,଻ହమଵ଴଴ = ʹ,ͷ. 

 ɍɫɬɚɜɤɚ ɧɚ ɪɟɥɟ ɪɚɜɧɚ: 
 

 ܼଵʠ.ʖ. = ܼଵ ∙ ௡ʡ௡ʜ = Ͳ,͵ ∙ భఱబబబఱభఱ,ళఱబ,భ = ͳ,ͷʹ Ɉɦ.                                                     (5.45) 

 
 ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଵ = ͳ,ͷʹ Ɉɦ. 

Ɏɭɧɤɰɢɹ ∆ܼ ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 
ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 

ɉɪɢɧɢɦɚɟɦ, ɢɫɯɨɞɹ ɢɡ ɪɚɫɫɱɢɬɚɧɧɵɯ ɞɚɧɧɵɯ ɭɫɬɚɜɤɭ 30 Ɉɦ/ɫɟɤ. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 

ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ.  
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ = ௎ʜʝʛ√ଷ∙ூʜʏʒʟ = ଵହ଻ହ଴√ଷ∙ଷ଺଺଺ = ʹ,ͷ Ɉɦ,                                                           (5.46) 

 
ɝɞɟ     ܫʜʏʒʟ − ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 
 Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 
ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ 
ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷܷʜ (ɛɟɡ ɭɱɟɬɚ ɧɚɫɵɳɟɧɢɹ): 
ܫ̠   = మ∙಺ʑ.ʜʝʛ಺ʑ.ʤʤ −଴,ଽହ௑೏ = మ∙భభఴఱలఴభ −଴.ଽହ଴,଻ହ = ͵,͵͹ ,  (5.47) 
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ɝɞɟ  ܫʑ.ʤʤ − ɬɨɤ ɪɨɬɨɪɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, Ⱥ; 
 ܺௗ − ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ 
ɨɫɢ. 
 ɋ ɭɱɟɬɨɦ ɧɚɫɵɳɟɧɢɹ ɦɚɲɢɧɵ ɜɟɥɢɱɢɧɚ ɬɨɤɚ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɜ ɪɟɠɢɦɟ 
ɮɨɪɫɢɪɨɜɤɢ ɫɨɫɬɚɜɢɬ ʹ,ͷ ∙   .ʜʝʛܫ
 ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 

 ܼʜʏʒʟ.˗ = ଴,ଽହ∙௎ʜூ˗ = ଴,ଽହ∙ଵଶ,ହ = Ͳ,͵ͺ ɨ.ɟ.  (5.48) 

 

˗.˓ˆ˃𝜑ːݏ݋ܿ  = ௖௢௦𝜑ʜ଴,ଽହ∙ூ˗ = ଴,ଽ଴,ଽହ∙ଶ,ହ = Ͳ,͵͹ͻ.  (5.49) 

 
 ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 𝜑ː˃ˆ˓.˗ ≈ ͸ͺ°. 
 ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 

 ܼʠ.ʖூூ = ௓ʜʏʒʟ.˗ʙʜ = ଴,ଷ଼ଵ,ଵ = Ͳ,͵Ͷͷ ˑ. ˈ.  (5.50) 

 
 Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɧɚ ɪɟɥɟ: 
 

 ܼʠʟ ூூ = ௓ʠ.ʖ಺಺∙௡ʡ௡ʜ = ଴,଼଺∙ସ଴଴଴/ହଵହ଻ହ଴/ଵ଴଴ = Ͷ,͵͹ Ɉɦ.  (5.51) 

 ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼூூ = Ͷ,͵͹ Ɉɦ. 
 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢɜɟɞɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.5. 
 

 
 

 
Ɋɢɫɭɧɨɤ 5.5 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 
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5.2.8 Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 

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

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

.ʟ.ʠʗʒʜܫ  = ͳ,Ͳ͹ ∙ .ʜʝʛ.ʟܫ = ͳ,Ͳ͹ ∙ ͳ,ͻ = ʹ,Ͳ͵͵ ʏ.  (5.52) 
 

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

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
.ʟ.ʞʢʠʙܫ  = ͳ,ͳʹ ∙ .ʜʝʛ.ʟܫ = ͳ,ͳ ∙ ͳ,ͻ = ʹ,Ͳͻ ʏ.  (5.53) 

ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ (ɬɚɛɥɢɰɚ 5.3), ɢ ɞɟɣɫɬɜɭɸɳɢɣ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. ɉɟɪɟɝɪɭɡɨɱɧɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.6. 
 
Ɍɚɛɥɢɰɚ 5.3 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, 

I/Iɧ 

 
1,1 

 
1,15 

 
1,2 

 
1,25 

 
1,3 

 
1,4 

 
1,5 

 
2,0 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, ɫ 

ɞɥɢɬɟɥɶɧɨ 210 150 120 90 72 60 20 

 

 
Ɋɢɫɭɧɨɤ 5.6 - ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
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Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 
.ʟ.ʝʡʠܫ             = ଶ,ଶ∙ூʜʝʛ.ʟ.଴,ଽ଼ = ଶ,ଶ∙ଵ,ଽ଴,ଽ଼ = Ͷ,ʹͷ͸ ʏ  (5.54) 

 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ 

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

ɛɵɥ ɜɵɛɪɚɧ ɲɤɚɮ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɧɚ ɫɛɨɪɧɵɟ ɲɢɧɵ ɮɢɪɦɵ 
«ɗɄɊȺ» - ɒɗ1110-900G. 

ɒɤɚɮ ɒɗ1110-900G ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɜɢɞɟ ɞɜɭɯ ɜɡɚɢɦɨɪɟɡɟɪɜɢɪɭɟɦɵɯ 
ɚɜɬɨɧɨɦɧɵɯ ɫɢɫɬɟɦ ɡɚɳɢɬ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɨɞɧɨɦ ɲɤɚɮɭ ɞɜɭɯɫɬɨɪɨɧɧɟɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ. Ⱦɥɹ ɤɚɠɞɨɝɨ ɤɨɦɩɥɟɤɬɚ ɡɚɳɢɬ ɞɨɥɠɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ 
ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, ɨɬɞɟɥɶɧɵɟ ɰɟɩɢ ɩɨ 
ɩɨɫɬɨɹɧɧɨɦɭ ɨɩɟɪɚɬɢɜɧɨɦɭ ɬɨɤɭ ɢ ɨɬɞɟɥɶɧɵɟ ɰɟɩɢ ɜɨɡɞɟɣɫɬɜɢɹ ɜɨ ɜɧɟɲɧɢɟ 
ɫɯɟɦɵ. 

Ʉɨɦɩɥɟɤɬ ɫɨɞɟɪɠɢɬ ɡɚɳɢɬɵ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɧɚɪɭɲɟɧɢɣ 
ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɧɚ ɫɛɨɪɧɵɟ ɲɢɧɵ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ, ɞɟɣɫɬɜɭɸɳɢɦɢ ɪɭɤɨɜɨɞɹɳɢɦɢ ɭɤɚɡɚɧɢɹɦɢ. 

Ⱦɥɹ ɡɚɳɢɬɵ ɫɢɫɬɟɦɵ ɬɢɪɢɫɬɨɪɧɨɝɨ ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɛɵɥ 
ɜɵɛɪɚɧ ɲɤɚɮ ɒɗ1113-910ȿɌ ɮɢɪɦɵ «ɗɄɊȺ». 
  



 

62 
 

 

6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 

6.1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ 
 

6.1.1Ɉɛɨɫɧɨɜɚɧɢɟ ɤɥɚɫɫɚ ȽɌɋ 
 
Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɬɪɟɛɭɟɦɵɯ ɪɚɫɱɟɬɨɜ ɫɧɚɱɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ 

ɤɥɚɫɫ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ (ȽɌɋ). 
ȼɵɫɨɬɚ ȽɌɋ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 60-100 ɦ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ, 

ɦɨɳɧɨɫɬɶ Ƚɗɋ (Nɭɫɬ = 566 Ɇȼɬ) ɩɨɩɚɞɚɟɬ ɜ ɩɪɨɦɟɠɭɬɨɤ ɦɟɧɟɟ 1000 Ɇȼɬ. ɇɚ 
ɨɫɧɨɜɚɧɢɢ ɷɬɢɯ ɞɚɧɧɵɯ ɩɨ ɋɉ [3] ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ȽɌɋ ɢɦɟɟɬ II ɤɥɚɫɫ. 

 
6.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 

 
ȼ ɤɚɱɟɫɬɜɟ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ ɤɚɦɟɧɧɨ-ɧɚɛɪɨɫɧɭɸ ɩɥɨɬɢɧɭ ɫ 

ɨɬɤɨɫɚɦɢ ɪɚɜɧɵɦɢ ݉ = ʹ. 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ∇ȽȽɉ ɩɪɢɧɢɦɚɟɦ ɨɬɦɟɬɤɭ, 

ɜɵɱɢɫɥɟɧɧɭɸ ɩɨ ɮɨɪɦɭɥɟ: 
 

,58,6758,760 ɦhɇɉɍȽȽɉ s                                                             (6.1) 
 
ɝɞɟ  sh  − ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ 
ɜɟɪɯɧɟɦ ɛɶɟɮɟ. 

 
,58,7607,0143,068,6%1 ɦahhh setruns                                                   (6.2) 

 
ɝɞɟ  %1runh − ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1 % ɧɚ ɨɬɤɨɫ 
ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ;  

seth  − ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;  
a − ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɡɚɜɢɫɢɬ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ, ɢ ɫɨɫɬɚɜɥɹɟɬ ɧɟ 

ɦɟɧɟɟ: ɞɥɹ I ɤɥɚɫɫ − 0,8 ɦ. 
ȼɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 

,061,00cos
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815028
1082,2cos

2
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2

ɦ
dg
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kh w

wset 




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

                                      (6.3) 

 
ɝɞɟ  wk  − ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɋɇɢɉ [32]; 

wV − ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ ɜɵɫɨɬɟ 10ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɜɨɞɵ,28 ɦ/ɫ;  
L − ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ (8150 ɦ),  
  − ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ (

0 );  
 d− ɭɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ: 
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ɦȾɇȺɇɉɍ

d 





                                                                    (6.4) 

 
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ, ɞɥɹ 

ɷɬɨɝɨ: 
1. ȼɵɱɢɫɥɹɟɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ 0,102

28

815081,9
22





wV

gL
 ɢ 

7568
28

2160081,9





wV

gt
,  

ɝɞɟ  t  − ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ( ɫчt 216006  ). 
2. ɂɡ ɝɪɚɮɢɤɚ [32] ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ 

ɫ ɝɥɭɛɢɧɨɣ dd 5,0 , ɝɞɟ ɞɧɨ ɧɟ ɜɥɢɹɟɬ ɧɚ ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɥɧ) ɩɨ 
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Ɂɚɬɟɦ, ɢɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ 018,0
2


wV

hg  ɢ 6,1
wV

Tg , 

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

;44,1 ɦh   .57,4 ɫT   
 
3. ȼɵɱɢɫɥɹɸɬ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 

.62,32
2

57,481,9

2

22

ɦTg
d 





                                                                         (6.5) 

 
4. ɍɫɥɨɜɢɟ ݀ > Ͳ,ͷ d ; ɦɦ 31,1630   ɜɵɩɨɥɧɹɟɬɫɹ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɨɧɚ 

ɝɥɭɛɨɤɨɜɨɞɧɚɹ. 
 
5. Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 

ɦKhh i 01,309,244,1%1  .                                                                        (6.6) 
 
ɝɞɟ  09,2iK − ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [32] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɡɧɚɱɟɧɢɹ 
2

wV

gL
 (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ).  

6. ȼɵɫɨɬɭ ɧɚɤɚɬɚ ɜɨɥɧ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɨɬɤɨɫ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 
ɞɥɹ ɮɪɨɧɬɚɥɶɧɨ ɩɨɞɯɨɞɹɳɢɯ ɜɨɥɧ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
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,83,601,38,14,19,01%1%1 ɦhkkkkh runspprrun                                    (6.7) 

 
ɝɞɟ  1rk  ɢ 9,0pk  − ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ, ɞɥɹ 
ɨɬɤɨɫɚ, ɤɪɟɩɥɟɧɧɨɝɨ ɤɚɦɧɟɦ;  

4,1spk  − ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ [32, ɬɚɛɥɢɰɚ 7] ɩɪɢ ݉ = ͳ.͸; 

8,1runk  − ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɚɦ [32, ɪɢɫ. 10] ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɨɝɨɫɬɢ ɜɨɥɧɵ 84,10
%1


h

d

 
ɧɚ ɝɥɭɛɨɤɨɣ ɜɨɞɟ ɢ ݉ = ʹ. 

 
6.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɹɜɥɹɸɬɫɹ: 

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

 
6.2.1. Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɪQ , 

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

 
    ,/17484452-7359-39882 3

.1.max.max ɫɦQnQQQQQ ɜɨɞɚɜɚɝɪɪɚɫчȽЭСɪɚɫчɪ       

    (6.8) 
 

ɝɞɟ  ɫɦQQ ɪɚɫч /3988 3
%1max.max  − ɪɚɫɱɟɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɨɫɧɨɜɧɨɝɨ 

ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɟɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ ɞɥɹ ȽɌɋ I 
ɤɥɚɫɫɚ; n – ɱɢɫɥɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ. 
 ܳଵ˃ˆ˓ = ͵ͷͻˏଷ/˔  - ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɞɢɧ ɚɝɪɟɝɚɬ; ܳ˃˅.˅ˑˇ = ͶͶͷˏଷ/˔  - ɪɚɫɯɨɞ ɱɟɪɟɡ ɝɥɭɛɢɧɧɵɣ ɜɨɞɨɫɛɪɨɫ; 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
 

,3,33
15,54

1748 ɦ
q

Q
B

ɜ

ɪ                                                                                      (6.9) 

 
ɝɞɟ  ɜq  − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ, ɪɚɜɧɵɣ 

 
,/15,5432,4325,125,1 2 ɫɦqq ɪɜ                                                                        (6.10) 

 
ɝɞɟ  ɪq  − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ. 
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,/32,4383,104][ 2 ɫɦhq ɇȻhɪ                                                                  (6.11) 

 
ɝɞɟ  ɦhɇȻ 83,10  − ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ 

)( ɇȻQfɇȻ  ɩɪɢ max.ɨɫɧQ ;  
][ h − ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɝɪɭɧɬɨɜ, ɫɥɚɝɚɸɳɢɯ ɞɧɨ ɪɟɤɢ, ɞɥɹ ɬɪɟɳɢɧɨɜɚɬɨɣ ɫɤɚɥɵ –  4 ɦ/ɫ). 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ܤ ɞɨɥɠɧɚ ɛɵɬɶ ɰɟɥɵɦ ɱɢɫɥɨɦ, ɩɨɷɬɨɦɭ 

ɩɪɢɧɢɦɚɟɬɫɹ ݊ = ʹ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɥɟɬɨɜ ɩɨ 18 ɦɟɬɪɨɜ, ʑ = ʹ ∙ ͳͺ = ͵͸ ˏ. 
Ɉɤɨɧɱɚɬɟɥɶɧɚɹ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ  ܤ = ͵͸. 
Ɍɨɥɳɢɧɚ ɛɵɤɚ ɩɨ Ȼɟɪɟɡɢɧɫɤɨɦɭ: 
ʐߜ              ൒ ሺͲ,ͳʹ ÷ Ͳ,ͳ͸ሻ ∙ ܾ,  
ʐߜ              ൒ ሺͲ,ͳʹ ÷ Ͳ,ͳ͸ሻ ∙ ͳͺ ˏ, 
ʐߜ              ൒ ሺʹ,ͳ͸ ÷ ʹ,ͺͺሻ ˏ. 
 
ȼɵɛɢɪɚɟɦ ɪɚɡɪɟɡɧɨɣ ɛɵɤ ɫ ݀ = ͵ ˏ.  
Ɍɨɝɞɚ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫ ɭɱɟɬɨɦ ɛɵɤɚ: 
˅ܤ  = ܾ ∙ ݊ + ሺ݊ − ͳሻ ∙ ݀ = ͳͺ ∙ ʹ + ሺʹ − ͳሻ ∙ ͵ = ͵ͻ ˏ.                             (6.12) 

 
6.2.2. Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 

 
Ɋɚɫɫɱɢɬɵɜɚɟɦ ɤɪɢɜɨɥɢɧɟɣɧɵɣ, ɛɟɡɜɚɤɭɭɦɧɵɣ ɜɨɞɨɫɥɢɜ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 

ɩɪɨɮɢɥɹ. 
ɉɨ ɨɫɧɨɜɧɨɣ ɮɨɪɦɭɥɟ ɪɚɫɯɨɞɚ ɞɥɹ ɜɨɞɨɫɥɢɜɨɜ ɜɫɟɯ ɬɢɩɨɜ ɦɟɬɨɞɨɦ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ ɨɩɪɟɞɟɥɹɸɬ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, ɫɧɚɱɚɥɚ 
ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ − 01H , ɚ ɡɚɬɟɦ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ − 

02H . 
 

,94,7
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                                              (6.13) 

 
ɝɞɟ  ݉ -ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɩɪɨɮɢɥɹ, ɩɪɢɧɢɦɚɟɬɫɹ 
m = 0,49. 

 

,4,8
81,92361917,049,0
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                           (6.14) 

 
ɝɞɟ  ɩ − ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ ( 1ɩ );  
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 − ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ, 
ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 

   
949,0

18

94,7

2

45,0127,0
2,01

1
2,01 010 







b

H

n

n 
 ,                  (6.15) 

 
ɝɞɟ  b  − ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ;  

n − ɱɢɫɥɨ ɩɪɨɥёɬɨɜ;  
  − ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ, ɩɪɢɧɢɦɚɸɬ 0,7;  

0  − ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ, ɬ. ɟ. 
ɜɟɥɢɱɢɧɵ a  (ɪɢɫɭɧɨɤ 6.1), ɢ ɨɬ ɮɨɪɦɵ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɛɵɤɚ, ɩɪɢɧɢɦɚɟɬɫɹ 0,45. 

 

Ɋɢɫɭɧɨɤ 6.1 - Ɏɨɪɦɚ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ 

ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ 
0V : 

 

,37,8
2

75,01,1
4,8

2
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HH 





                                                         (6.16) 

ɝɞɟ 

          ,/75,0
31236060

1748

10 ɫɦ
nBȾɇȺɇɉɍ

Q
V

ɛ

ɪ 






              (6.17) 

 
ɝɞɟ  ɛ  − ɬɨɥɳɢɧɚ ɛɵɤɚ;  

B − ɲɢɪɢɧɚ ɜɨɞɨɫɛɪɨɫɧɨɝɨ ɮɪɨɧɬɚ ɫ ɭɱɟɬɨɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɩɪɨɥɟɬɚ, 
ɟɫɥɢ ɬɚɤɨɜɨɣ ɟɫɬɶ. 

ɉɨɥɭɱɟɧɧɵɣ ɧɚɩɨɪ ɞɨɥɠɟɧ ɛɵɬɶ ɨɤɪɭɝɥɟɧ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɩɨ 
ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ, ܪ˔˕ = ͻ ˏ. 

Ɉɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 

.51960 ɦHɇɉɍȽȼ ɫɬ                                                                     (6.18) 
 
Ɉɬɦɟɬɤɭ ɜɟɪɯɚ ɛɵɤɚ ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 

.4,6596,1516,1 ɦHȽȼȽȻ ɫɬ                                                           (6.19) 
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ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɨɬɦɟɬɤɢ 
ɝɪɟɛɧɹ ɛɵɤɚ ∇ȽȻ, ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɪɨɟɤɬɧɭɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ, 

ɧɚɢɛɨɥɶɲɭɸ ɨɬɦɟɬɤɭ ɢɡ: ߘȽȽɉ= ͸͹,ͷͺˏ ɢ ߘȽȻ= ͸ͷ,Ͷˏ: ߘȽɉ= ͸͹,ͷͺˏ 
 
6.2.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ 

ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ 
 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɧɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɪɚɫɯɨɞɚ 

ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ: 
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,/232044535954560)2( 3

.1%1,0max. cɦQQnQQ ɜɨɞɚɜɚɝɪɩɨɜɪ 
       

(6.21) 

 
ɝɞɟ ɫɦQQ ɩɨɜ /4560 3

%1,0max.max 
 

− ɪɚɫɱɟɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɞɥɹ ȽɌɋ II ɤɥɚɫɫɚ; 

ɫɦQ ɜɨɞɚɜ /445 3
.  − ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɝɥɭɛɢɧɧɵɣ ɜɨɞɨɫɛɪɨɫ (ɩ. 

2.5); 
B − ɫɭɦɦɚ ɜɫɟɯ ɩɪɨɥɟɬɨɜ. 
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                        (6.22) 

 
ɝɞɟ  ɩ − ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ ( 1ɩ );  

 − ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ, 
ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
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                (6.23) 

 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ ɩɪɨɩɭɫɤɟ 

ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 
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Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱɟɬɧɚɹ ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 
 

.95,6095,951 ɦHȽȼɎɉɍ ɩɨɜɪ                                                         (6.26) 

 
Ɍɚɤ ɤɚɤ ɢɫɯɨɞɧɚɹ ʣʞʢ∇ = ͸ͳˏ ɛɨɥɶɲɟ ɪɚɫɱɟɬɧɨɣ ʣʞʢ∇ ˓ = ͸Ͳ,ͻͷˏ, ɬɨ ɢɡ 

ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɩɪɢ ɜɵɛɪɚɧɧɨɦ ȼ, ɩɪɨɩɭɫɬɢɬɶ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ ɜɨɡɦɨɠɧɨ. 
ɉɪɢɧɢɦɚɟɦ ɨɬɦɟɬɤɭ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ ʣʞʢ∇ = ͸ͳˏ 

 
6.2.4 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 
 
ɉɪɢɧɢɦɚɟɦ ɩɪɨɮɢɥɶ ɨɝɨɥɨɜɤɚ ɛɟɡ ɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ ɨɝɨɥɨɜɤɨɦ ɬɢɩɚ 

Ⱥ ɩɨ ɞɚɧɧɵɦ Ʉɪɢɝɟɪɚ – Ɉɮɢɰɟɪɨɜɚ (ɬɚɛɥɢɰɚ 6.1, ɪɢɫɭɧɨɤ 6.2). 
 
Ɍɚɛɥɢɰɚ 6.1 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ 
ɨɝɨɥɨɜɤɨɦ ɩɪɨɮɢɥɹ ɬɢɩɚ Ⱥ ɞɥɹ ɧɚɩɨɪɚ ܪ˔˕ = ͻ ˏ. 

ɇɨɦɟɪ ɬɨɱɤɢ x y x·ɇɫɬ y·ɇɫɬ 

1 0 0,126 0 1,134 

2 0,1 0,036 0,9 0,324 

3 0,2 0,007 1,8 0,063 

4 0,3 0 2,7 0 

5 0,4 0,006 3,6 0,054 

6 0,5 0,027 4,5 0,243 

7 0,6 0,06 5,4 0,54 

8 0,7 0,1 6,3 0,9 

9 0,8 0,146 7,2 1,314 

10 0,9 0,198 8,1 1,782 

11 1 0,256 9 2,304 

12 1,1 0,321 9,9 2,889 

13 1,2 0,394 10,8 3,546 

14 1,3 0,475 11,7 4,275 

 
 



 

69 
 

 

 
Ɋɢɫɭɧɨɤ 6.2 - Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 
6.2.5 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɧɨɝɨ, ɝɥɭɛɢɧɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ 
 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɝɥɭɛɢɧɧɵɣ ɜɨɞɨɫɛɪɨɫ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ: 
1) Ɉɩɨɪɨɠɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɍɆɈ 
2) ܳ ʑʤʙ = ͳͷͲˏଷ/˔ 
 ܳ = ݐ∇ܸ = ͺ,Ͳ͹ ∙ ͳͲଽ͹ ∙ ͵Ͳ ∙ ʹͶ ∙ ͸Ͳ ∙ ͸Ͳ = ͶͶͷ ˏଷ/˔, (6.27) 

 
ɝɞɟ ܸ∇ − ɩɨɥɟɡɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ;  
ݐ  − ɜɪɟɦɹ ɫɪɚɛɨɬɤɢ; 

 
ɉɪɢɧɢɦɚɟɦ ɪɚɫɯɨɞ ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɩɪɨɩɭɫɤɚɬɶ ɝɥɭɛɢɧɧɵɣ ɜɨɞɨɫɥɢɜ 

ɪɚɜɧɵɣ ܳˆˎ˖˄ = ͶͶͷˏଷ/˔; 
ɉɪɨɟɤɬɢɪɭɟɦ ɧɟɡɚɬɨɩɥɟɧɧɵɟ ɜɵɯɨɞɧɵɟ ɨɬɜɟɪɫɬɢɹ; 
Ɂɚɞɚɟɦɫɹ ɧɚɩɨɪɨɦ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɪɚɜɧɵɦ: ʜ˅ˑ = ͷͲˏ, 

ɩɪɢ ɜɵɫɨɬɟ ɨɬɜɟɪɫɬɢɹ 2 ɦ. (Ɋɢɫɭɧɨɤ 6.3) 
Ɉɩɪɟɞɟɥɢɦ ɫɭɦɦɚɪɧɭɸ ɩɥɨɳɚɞɶ ɜɵɯɨɞɧɵɯ ɫɟɱɟɧɢɣ: 
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∑𝜔˅ˑ = ʜ˅ˑ݃ʹ√ߤ˄˖ˎˆܳ = ͶͶͷͲ,ͺʹ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͷͲ = ͳͺ ˏଶ, (6.28) 

 
ɝɞɟ ߤ − ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɩɪɢɧɢɦɚɟɦ 0,82. 
 ɉɪɢɧɢɦɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ ݊ = ʹ, ɫ ɪɚɡɦɟɪɚɦɢ ͵ × ͵ ˏ. 
 

6.2.6 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɡɚ ɨɫɧɨɜɧɵɦ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦ ɜɨɞɨɫɛɪɨɫɨɦ  
 

Ɉɩɪɟɞɟɥɹɟɦ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɡɚ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɨɣ. 

Ʉɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ: 
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                                  (6.29) 

 
Ɉɩɪɟɞɟɥɢɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖′ = ௤𝜑√ଶ௚(ʜʞʢ−ʓʜʝ−ℎ೎′ ) = ସସ,଼ଶ଴,ଽ଻∙√ଶ∙ଽ,଼ଵ∙ሺ଺଴,଴−଴,଴−଴ሻ = ͳ,͵ͷ ˏ                   (6.30) 

 
ɝɞɟ φ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɥɢɧɵ ɫɥɢɜɧɨɣ ɝɪɚɧɢ, 

q – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
 
ݍ  = ܳ௣ܤ + ݊ ∙ ʐߜ = ͳ͹Ͷͺ͵͸ + ͵ = ͶͶ,ͺʹ ˏଷ̝ .                                                   ሺ͸.͵ͳሻ 

 ℎ௖′ = ௤𝜑√ଶ௚(ʜʞʢ−ʓʜʝ−ℎ೎′ ) = ସସ,଼ଶ଴,ଽ଻√ଶ∙ଽ,଼ଵሺ଺଴,଴−଴,଴−ଵ,ଷହሻ = ͳ,͵͸ ˏ;                                (6.32) 

 ℎ′′௖ = ℎ೎′ଶ ቆ√ͳ + ͺ ∙ ቀℎˍ˓ℎ೎′ ቁଷ − ͳቇ =  ଵ,ଷ଺ଶ ቆ√ͳ + ͺ ∙ ቀ ଺,ଵଵ,ଷ଺ቁଷ − ͳቇ =  ͳ͹,͸ ˏ.      (6.33) 

 
Ɍɚɤ ɤɚɤ ℎ′′௖ = ͳ͹,͸ ˏ > ℎʜʐ = ͳͲ,ͺ ˏ , ɢɦɟɟɦ ɨɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ. 
 
ȼɵɩɨɥɧɹɟɦ ɪɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ. 

 
6.2.7 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ 
 
ɇɚɩɨɪ ɧɚɞ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ: 
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˕˔ܪ = ′଴ܪ − ଶʹ݃ሺ𝜎ℎ௖′′ሻଶݍܽ = ቆ ቇଶ݃ʹ√݉ݍ ଷ⁄ − ଶʹ݃ሺ𝜎ℎ௖′′ሻଶݍܽ = 

= ( ͶͶ,ͺʹͲ,Ͷͻ√ʹ ∙ ͻ,ͺ)ଶ ଷ⁄ − ͳ,ͳ ∙ ͶͶ,ͺʹଶʹ ∙ ͻ,ͺͳ ∙ ሺͳ,ͳ ∙ ͳ͹,͸ሻଶ = ͹,ʹ͵ ˏ, (6.34) 

 
ɝɞɟ 𝜎 – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ, ɩɪɢɧɢɦɚɟɦ 𝜎 = 1,1; 
 ݉ – 0,49 ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ; 
ݍ   = ˍܤ˚˔˃˓ܳ = ͳ͹Ͷͺ͵ͻ = ͶͶ,ͺʹ ˏଶ̝.  

 
ȼɵɫɨɬɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ: 

 ℎ˔˕ = 𝜎ℎ௖′′ − ˕˔ܪ = ͳ.ͳ ∙ ͳ͹,͸ − ͹,ʹ͵ = ͳʹͳ͵ ˏ, (6.35) 
 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɜɵɫɨɬɵ ɫɬɟɧɤɢ  ℎ˔˕ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɥɨɜɢɟ 
ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ ɡɚ ɫɬɟɧɤɨɣ. Ɂɧɚɱɟɧɢɟ ɫɨɩɪɹɠɟɧɧɵɯ ɩɨɫɥɟ ɫɬɟɧɤɢ 
ɢɡɦɟɧɹɸɬɫɹ ɢɡ-ɡɚ ɢɡɦɟɧɟɧɢɹ ɜɵɫɨɬɵ ɩɚɞɟɧɢɹ ɜɨɞɵ: 
 ℎ௖′ = ௤𝜑√ଶ௚(ℎ˔˕+ʜ˔˕−ℎ೎′ ) = ସସ,଼ଶ଴,ଽ଻√ଶ∙ଽ,଼ଵሺଵଶ,ଵଷ+଻,ଶଷ−଴ሻ = ʹ,͵͹ ˏ;. (6.36) 

 ℎ௖′ = ˕˔𝜑√ʹ݃ሺℎݍ + ʜ˔˕ − ℎ௖′ ሻ = ͶͶ,ͺʹͲ,ͻ͹√ʹ ∙ ͻ,ͺͳሺͳʹ,ͳ͵ + ͹,ʹ͵ − ʹ,͵͹ሻ = ʹ,ͷ͵ ˏ; (6.37) 

 ℎ′′௖ = ℎ௖′ʹ ቌ√ͳ + ͺ ∙ ቆℎˍ˓ℎ௖′ ቇଷ − ͳቍ =  ʹ,ͷ͵ʹ ቌ√ͳ + ͺ ∙ ( ͸,ͳʹ,ͷ͵)ଷ − ͳቍ =  ͳʹ,ͳͻ ˏ. (6.38) 

 
Ɍɚɤ ɤɚɤ  ℎ′′௖ = ͳʹ,ͳͻ  ˏ > ℎʜʐ = ͳͲ,ͺ ˏ, ɢɦɟɟɦ ɨɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ. 
ȼɵɩɨɥɧɹɟɦ ɪɚɫɱɟɬ ɜɬɨɪɨɣ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ. 
Ɋɚɫɫɱɢɬɚɟɦ ɜɵɫɨɬɭ ɜɬɨɪɨɣ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ ɩɨ ɮɨɪɦɭɥɟ (6.39): 

 ℎ˔˕ = 𝜎ℎ"௖ − ʜ˔˕,  (6.39) 
 
ɝɞɟ ʜ˔˕ − ɧɚɩɨɪ ɧɚɞ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ. 
 ʜ˔˕ = ቆ ݉ݍ ∙ √ʹ ∙ ݃ቇଶଷ − ߙ ∙ ʹଶݍ ∙ ݃ ∙ ሺ𝜎 ∙ ℎ௖" ሻଶ ; (6.40) 

 
ɝɞɟ ݍ– ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ,  𝜎– ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ, 𝜎 = ͳ,ͳ; 
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݉ − ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɫɬɟɧɤɢ, ɪɚɜɧɵɣ 0,49. 
 ʜ˔˕ = ( ͶͶ,ͺʹͲ,Ͷͻ ∙ √ʹ ∙ ͻ,ͺͳ)ଶଷ − ͳ,ͳ ∙ ͶͶ,ͺʹଶʹ ∙ ͻ,ͺͳ ∙ ሺͳ,ͳ ∙ ͳʹ,ͳͻ ሻଶ = ͸,ͻ ˏ;  

 ℎ˔˕ = ͳ,ͳ ∙ ͳʹ,ͳͻ − ͸,ͻ = ͸,ͷͳ ˏ;  
 

ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɜɵɫɨɬɵ ɫɬɟɧɤɢ  ℎ˔˕ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɥɨɜɢɟ 
ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ ɡɚ ɫɬɟɧɤɨɣ: 

Ɂɧɚɱɟɧɢɟ ɫɨɩɪɹɠɟɧɧɵɯ ɩɨɫɥɟ ɫɬɟɧɤɢ ɢɡɦɟɧɹɸɬɫɹ ɢɡ-ɡɚ ɢɡɦɟɧɟɧɢɹ ɜɵɫɨɬɵ 
ɩɚɞɟɧɢɹ ɜɨɞɵ: 
 ℎ௖′ = ˕˔𝜑√ʹ݃ሺℎݍ + ʜ˔˕ − ℎ௖′ ሻ = ͶͶ,ͺʹͲ,ͻ͹√ʹ ∙ ͻ,ͺͳሺ͸,ͻ + ͸,ͷͳ − Ͳሻ == ʹ,ͺͶ ˏ; (6.41) 

 ℎ௖′ = ˕˔𝜑√ʹ݃ሺℎݍ + ʜ˔˕ − ℎ௖′ ሻ = ͶͶ,ͺʹͲ,ͻ͹√ʹ ∙ ͻ,ͺͳሺ͸,ͻ + ͸,ͷͳ − ʹ,ͺͶሻ == ͵,ʹͳ ˏ; (6.42) 

 ℎ′′௖ = ℎ௖′ʹ ቌ√ͳ + ͺ ∙ ቆℎˍ˓ℎ௖′ ቇଷ − ͳቍ =  ͵,ʹͳ ʹ ቌ√ͳ + ͺ ∙ ( ͸,ͳ͵,ʹͳ )ଷ − ͳቍ=  ͳͲ,͵ͻ ˏ. (6.43) 

 
Ɍɚɤ ɤɚɤ  ℎ′′௖ = ͳͲ,͵ͻ  ˏ < ℎʜʐ = ͳͲ,ͺ ˏ, ɢɦɟɟɦ ɡɚɬɨɩɥɟɧɧɵɣ ɩɪɵɠɨɤ. 

 
Ɂɚ ɩɨɜɟɪɯɧɨɫɬɧɵɦ ɜɨɞɨɫɛɪɨɫɨɦ ɭɫɬɪɚɢɜɚɟɦ ɜɨɞɨɛɨɣ ɜ ɜɢɞɟ ɛɟɬɨɧɧɨɣ 

ɩɥɢɬɵ.  
Ɍɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ: 

 Ɂ˅ = Ͳ,ͳͷ ∙ vc ∙ √hc′ ; (6.44) 
 
ɝɞɟ 𝐯𝐜 − ɫɤɨɪɨɫɬɶ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ, ɪɚɜɧɚɹ: 
 vc = qhc′ = ͶͶ,ͺʹͳ,͵͸ = ͵ʹ,ͻ͸ ˏ/˔; (6.45) 

 
Ɍɨɝɞɚ ɬɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɪɚɜɧɚ: 

 Ɂ˅ = Ͳ,ͳͷ ∙ ͵ʹ,ͻ͸ ∙ √ͳ,͵͸ = ͷ,͹͹ ˏ;  
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Ⱦɥɢɧɚ ɜɨɞɨɛɨɹ: 
 l˅ = ሺͲ,ͺ ÷ ͳሻ ∙ l˒˓; (6.46) 
 
ɝɞɟ 𝐥˒˓ − ɞɥɢɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ, ɪɚɜɧɚɹ: 
 l˒˓ଵ = ʹ,ͷ ∙ ሺͳ,ͻh′c′ − hc′ ሻ = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͳ͹,͸ − ͳ,͵͸ሻ = ͺͲ,ʹ ˏ; (6.47) 
 l˅ଵ = Ͳ,ͺ ∙ ͺͲ,ʹ = ͸Ͷ,ͳ͸ ˏ; 
 l˒˓ଶ = ʹ,ͷ ∙ ሺͳ,ͻh′c′ − hc′ ) =ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͳʹ,ͳͻ  − ʹ,ͷ͵ሻ = ͷͳ,͸ ɦ; (6.48) 
 l˅ଶ = Ͳ,ͺ ∙ ͷͳ,͸ = Ͷͳ,ʹͺ ˏ.  
 
 ɋ ɰɟɥɶɸ ɷɤɨɧɨɦɢɢ ɩɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ߜ˅ = ͵ ˏ, ɢ 
ɡɚɤɪɟɩɥɹɟɦ ɧɚ ɫɤɚɥɟ ɫ ɩɨɦɨɳɶɸ ɚɧɤɟɪɨɜ.  
 

6.3 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 
 

6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
 

Ɍɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ 
ɨɫɧɨɜɚɧɢɢ ɤɨɧɫɬɪɭɢɪɭɸɬ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ, ɛɟɡ ɮɭɧɞɚɦɟɧɬɧɨɣ 
ɩɥɢɬɵ, ɬɚɤ ɤɚɤ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ. 
ɇɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ 
ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɩɨɧɢɡɭ (ɪɢɫɭɧɨɤ 6.3). 

 

 
Ɋɢɫɭɧɨɤ 6.3 – ɋɯɟɦɚ ɬɪɟɭɝɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ 

 
ɇɨ ɩɪɢ ɫɜɨɟɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 

ɭɫɥɨɜɢɹɦ: 
 

1) Ɉɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ; 
2) ɍɫɬɨɣɱɢɜɨɫɬɶ ɬɟɥɚ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɡ ɭɫɥɨɜɢɹ ɧɟɞɨɩɭɳɟɧɢɹ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ, 

ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɨ ɨɫɧɨɜɚɧɢɸ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɚɤ: 
 B୬I = h√ ρ˄ρ୵ ሺͳ − nሻ + nሺʹ − nሻ − Ƚଵ 

(6.49) 

 
ɝɞɟ  ߙଵ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɸ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚ 
ɫɱɟɬ ɭɫɬɪɨɣɫɬɜɚ ɡɚɜɟɫ, ɞɪɟɧɚɠɟɣ ɢ ɲɩɭɧɬɨɜ, ɩɪɢɧɢɦɚɟɦ 0,5; ߩ˄ ɢ ߩ௪ – ɩɥɨɬɧɨɫɬɢ ɛɟɬɨɧɚ ɢ ɜɨɞɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; 

 h = ∇ʜʞʢ − ∇ʞʝʓ = ͸Ͳ − Ͳ = ͸Ͳ ˏ, (6.50) 
 

ɝɞɟ  ߘʞʝʓ = ˃ːˇߘ − ˅ߜ = Ͳ − ͵ = −͵ ˏ. 
˅ߜ  = ͵ ɡɚɝɥɭɛɥɟɧɢɟ ɩɥɨɬɢɧɵ. 

ɂɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ ɩɨ ɨɫɧɨɜɚɧɢɸ ɲɢɪɢɧɚ 
ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

௡ூூܤ  = ௡ߛ ∙ ℎ݃ݐ𝜑ሺߩ˄ߩ௪ + ݊ −  ଵሻ , (6.51)ߙ

 
ɝɞɟ  ߛ௡–ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ. Ⱦɥɹ II ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ ߛ௡ = ͳ,ʹ. ݃ݐ𝜑 – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɛɟɬɨɧɚ ɩɨ ɝɪɭɧɬɭ, ɩɪɢɧɢɦɚɟɦɵɣ ɞɥɹ ɫɤɚɥɵ 0,73. 

Ɂɚɞɚɜɚɹɫɶ ɪɚɡɥɢɱɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ݊, ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱёɬ (ɬɚɛɥɢɰɚ 6.3) ɢ 
ɩɨɫɬɪɨɟɧ ɝɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɟɣ ܤ௡ூ = ݂ሺ݊ሻ ɢ ܤ௡ூூ = ݂ሺ݊ሻ (ɪɢɫɭɧɨɤ 6.6). 

 
Ɍɚɛɥɢɰɚ 6.3 - Ʉɨɨɪɞɢɧɚɬɵ ɡɚɜɢɫɢɦɨɫɬɟɣܤ௡ூ = ݂ሺ݊ሻɢ ܤ௡ூூ = ݂ሺ݊ሻ 

n ܤ௡ூ  ௡ூூܤ 
0,1 44,1 49,6 
0,2 45,0 47,2 
0,27 45,8 45,7 
0,4 47,7 43,1 
0,4 47,7 43,1 
0,5 49,8 41,3 
0,6 52,6 39,7 

 
Ɍɨɱɤɚ ɩɟɪɟɫɟɱɟɧɢɹ ɤɪɢɜɵɯ ɨɩɪɟɞɟɥɢɬ ɢɫɤɨɦɭɸ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ 

ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. 
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Ɋɢɫɭɧɨɤ 6.6 - ɉɟɪɟɫɟɱɟɧɢɟ ɤɪɢɜɵɯ B୬I = fሺnሻ ɢ B୬II = fሺnሻ 

 
Ƚɪɚɮɢɤɢ ɩɟɪɟɫɟɤɚɸɬɫɹ ɜ ɬɨɱɤɟ n = Ͳ,ʹ͹ ɢ B˒ = Ͷͷ,͹ ˏ. ɉɪɢɧɢɦɚɟɦ B˒ =Ͷͷ,͹ ˏ. 
 
6.3.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 
 
Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɪɚɡɪɟɡɚɟɬɫɹ ɩɨ ɞɥɢɧɟ ɩɨɫɬɨɹɧɧɵɦɢ ɲɜɚɦɢ ɧɚ ɨɬɞɟɥɶɧɵɟ 

ɫɟɤɰɢɢ. ȼ ɩɥɨɬɢɧɚɯ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɭɫɬɪɨɣɫɬɜɨ ɷɬɢɯ ɲɜɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɫɜɨɛɨɞɧɨɟ ɪɚɡɜɢɬɢɟ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɢ ɭɫɚɞɨɱɧɵɯ ɞɟɮɨɪɦɚɰɢɣ, ɢ ɩɨɷɬɨɦɭ ɨɧɢ 
ɧɚɡɵɜɚɸɬɫɹ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɭɫɚɞɨɱɧɵɦɢ. ɗɬɢ ɲɜɵ, ɤɚɤ ɩɪɚɜɢɥɨ, ɪɚɫɩɨɥɚɝɚɸɬ ɧɚ 
ɪɚɜɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ ɩɨ ɞɥɢɧɟ ɩɥɨɬɢɧɵ, ɡɚɜɢɫɹɳɢɯ ɨɬ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɢ 
ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɩɥɨɬɢɧɵ ɜ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ. Ɋɚɡɪɟɡɚɟɦ ɩɥɨɬɢɧɭ 
ɬɟɦɩɟɪɚɬɭɪɧɨ-ɭɫɚɞɨɱɧɵɦɢ ɲɜɚɦɢ c ɢɧɬɟɪɜɚɥɨɦ 21 ɦ ɩɨ ɨɫɹɦ ɛɵɱɤɨɜ. 
Ɋɚɫɩɨɥɨɠɟɧɢɟ ɲɜɨɜ ɭɜɹɡɵɜɚɟɬɫɹ ɫɨ ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɢ ɪɚɫɩɨɥɨɠɟɧɢɟɦ 
ɨɬɜɟɪɫɬɢɣ ɜ ɩɥɨɬɢɧɟ (ɱɬɨɛɵ ɧɟ ɩɟɪɟɪɟɡɚɬɶ ɨɬɜɟɪɫɬɢɣ), ɚ ɬɚɤɠɟ ɫ ɪɚɡɪɟɡɤɨɣ ɧɚ 
ɛɥɨɤɢ ɛɟɬɨɧɢɪɨɜɚɧɢɹ. 

Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɲɜɵ ɩɨ ɤɨɧɬɭɪɭ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɦɟɪɧɵɦɢ 
ɲɢɪɢɧɨɣ ɜ 1 ɫɦ, ɜɧɭɬɪɢ ɬɟɥɚ ɩɥɨɬɢɧɵ 0,3 ɫɦ. 

ɒɢɪɢɧɭ ɪɚɫɤɪɵɬɢɹ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɲɜɨɜ, ɨɛɪɚɡɭɟɦɵɯ ɩɭɬёɦ ɩɨɤɪɚɫɤɢ 
ɩɨɜɟɪɯɧɨɫɬɢ ɛɥɨɤɚ ɛɢɬɭɦɨɦ ɩɪɢɧɢɦɚɟɦ 5 ɦɦ. ɉɪɢ ɷɬɨɦ ɭɱɢɬɵɜɚɸɬ, ɱɬɨ ɩɪɢ 
ɫɚɦɨɣ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɫɪɟɞɵ ɲɨɜ ɡɚɦɤɧёɬɫɹ, ɚ ɩɪɢ ɫɚɦɨɣ ɧɢɡɤɨɣ 
ɦɚɤɫɢɦɚɥɶɧɨ ɪɚɫɤɪɨɟɬɫɹ. 

 
6.3.3 Ȼɵɤɢ 

 
ɉɪɢɧɢɦɚɟɦ ɪɚɡɪɟɡɧɨɣ ɛɵɤ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɞɜɭɯ ɩɨɥɭ ɛɵɤɨɜ. ɉɪɢ ɷɬɨɦ 

ɬɨɥɳɢɧɭ ɩɚɡɨɜɨɝɨ ɩɟɪɟɲɟɣɤɚ ɛɵɤɚ ɧɚɡɧɚɱɚɟɦ 1.4 ɦ. Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ 
ɨɛɬɟɤɚɟɦɭɸ ɜ ɩɥɚɧɟ ɮɨɪɦɭ.  

ɉɚɡɵ ɞɥɹ ɩɥɨɫɤɨɝɨ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ ɩɪɢɧɢɦɚɟɦ ɲɢɪɢɧɨɣ 1,5 ɦ, ɩɚɡɵ ɞɥɹ 
ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ ɩɪɢɧɢɦɚɟɦ ɲɢɪɢɧɨɣ 1 ɦ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɭɫɥɨɜɢɣ 
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ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɞɥɹ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ ɪɚɡɦɟɳɚɟɦ ɩɚɡɵ ɫɨ 
ɫɬɨɪɨɧɵ ȼȻ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 2 ɦ ɨɬ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ. 

ɒɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɲɢɪɢɧɭ ɩɟɲɟɯɨɞɧɨɣ ɞɨɪɨɠɤɢ 
ɢ ɦɟɫɬɨ ɞɥɹ ɞɜɢɠɟɧɢɹ ɤɪɚɧɚ. ɇɚ ɝɪɟɛɧɟ ɩɪɨɟɤɬɢɪɭɟɦ ɞɨɪɨɠɤɭ ɞɥɹ ɥɸɞɟɣ ɨɛɳɟɣ 
ɲɢɪɢɧɨɣ – 2 ɦ, ɦɟɫɬɨ ɩɨɞ ɤɪɚɧ – 10 ɦ, ɩɨɞ ɚɜɬɨɞɨɪɨɝɭ 6 ɦ Ɉɛɳɚɹ ɲɢɪɢɧɚ 
ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɝɪɟɛɧɸ 18 ɦ. ɒɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ ɦɨɠɟɬ ɢɡɦɟɧɢɬɶɫɹ ɩɪɢ 
ɪɚɫɱёɬɚɯ ɫɨɨɪɭɠɟɧɢɹ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ, ɧɨ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɦɟɧɶɲɟ 
ɡɚɞɚɧɧɨɣ ɜɟɥɢɱɢɧɵ. 

 
6.3.4 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 
ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɭɫɬɪɨɣɫɬɜɨ 

ɞɪɟɧɚɠɚ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ, ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ.  
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 2 ɦ 

ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɭɫɥɨɜɢɹ:  
 ܽˇ˓ ൒ ∙ ܪ ,˓ˍ௡Iߛ  ݉ = ͸͵ ∙ ͳ,ʹʹͷ = ͵,Ͳ ˏ, (6.52) 

 
ɝɞɟ ߘ = ܪʜʞʢ − ʙߘ ;ʙ  = 60 – (-3) = 63 ɦ  – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦߘ = −͵ ˏ - ɨɬɦɟɬɤɚ ɩɨɥɚ ɝɚɥɟɪɟɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɧɨɣ 
ɝɚɥɟɪɟɢ; 1,2 =݊ߛ  – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ; ܫɤɪ,݉= 25 – ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ; 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɞɪɟɧɚɠɧɨɣ ɫɤɜɚɠɢɧɵ 
ɩɪɢɧɢɦɚɟɦ 3 ɦ, ɞɢɚɦɟɬɪ ɫɤɜɚɠɢɧɵ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 0,3 ɦ. 

 
6.3.5 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 

 
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ ɝɚɥɟɪɟɢ. 

ɋɦɨɬɪɨɜɵɟ ɝɚɥɟɪɟɢ ɪɚɫɩɨɥɨɠɟɧɵ ɱɟɪɟɡ 15 ɦ ɩɨ ɜɵɫɨɬɟ, ɪɚɡɦɟɪɨɦ 1,5ɯ2,5 ɦ. Ɉɞɧɚ 
ɢɡ ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɦɨɬɟɱɧɨɝɨ ɨɬɜɨɞɚ ɜɨɞɵ ɢɡ ɜɫɟɣ ɜɵɲɟɥɟɠɚɳɟɣ ɱɚɫɬɢ 
ɩɥɨɬɢɧɵ. 

 
Ɋɚɡɦɟɪɵ ɝɚɥɟɪɟɣ, ɭɫɬɪɚɢɜɚɟɦɵɯ ɞɥɹ ɰɟɦɟɧɬɚɰɢɢ ɨɫɧɨɜɚɧɢɹ ɩɥɨɬɢɧɵ, 

ɫɨɡɞɚɧɢɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɞɪɟɧɚɠɚ, ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ 
ɦɢɧɢɦɚɥɶɧɵɦɢ, ɧɨ ɩɪɢ ɷɬɨɦ ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɩɪɨɜɨɡ ɢ ɪɚɛɨɬɭ ɛɭɪɨɜɨɝɨ, 
ɰɟɦɟɧɬɚɰɢɨɧɧɨɝɨ ɢ ɞɪɭɝɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɨɷɬɨɦɭ ɭɫɬɪɚɢɜɚɟɦ ɝɚɥɟɪɟɸ 
ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɧɭɸ ɝɚɥɟɪɟɸ, ɢɯ ɪɚɡɦɟɪɵ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ 
ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɪɢɧɢɦɚɟɦ ɫ ɭɱɟɬɨɦ ɪɚɛɨɬɚɸɳɟɣ ɬɟɯɧɢɤɢ ͵,ͷ˘Ͷ ˏ. 
 

6.3.6 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 
ɩɥɨɬɢɧɵ 
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ȼ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ, ɫɬɨɹɳɟɣ ɧɚ ɫɤɚɥɟ, ɭɫɬɪɚɢɜɚɟɦ ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ 
ɡɚɜɟɫɭ ɢ ɜɟɪɬɢɤɚɥɶɧɵɣ ɞɪɟɧɚɠ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ 
ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ. 

ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɧɨɣ ɫɤɜɚɠɢɧɵ 
ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 6.7. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 ݈ଵ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻܤ˒ = Ͳ,ͳ ∙ Ͷͷ,͹ = Ͷ,ͷ͹ ˏ, (6.53) 
 
ɝɞɟ ܤ˒ - ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ; 
 

 
Ɋɢɫɭɧɨɤ 6.7- ɋɯɟɦɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ ɢ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɞɪɟɧɚɠɚ 

 
Ɋɚɫɫɬɨɹɧɢɟ ݈ଶɩɪɢɧɢɦɚɟɬɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨ ݈ଶ = ͷ ˏ. 
 
Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ: 
 ℎˊ˃˅ = ሺͲ,ͷ ÷ Ͳ,ͺሻ ∙ ௠௔௫ܪ = Ͳ,ͷ ∙ ͷͺ,ͺ = ʹͻ,Ͷ ˏ. (6.54) 

 ˆˇˈ    H୫a୶ −  ˏ˃ˍ˔ˋˏ˃ˎ˟ː˞ˌ ː˃˒ˑ˓, 
 H୫a୶ = ∇ʜʞʢ − ∇ʜʐmin = ͸Ͳ − ͳ,ʹ = ͷͺ,ͺ,  (6.55) 
 
ɝɞɟ  ∇ʜʐmin = 1,2 ɦ - ɦɢɧɢɦɚɥɶɧɚɹ ɨɬɦɟɬɤɚ ɇȻ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɪɨɩɭɫɤɭ 
ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɪɚɫɯɨɞɚ.  
 

Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ: 
˅˃ˊߜ  = ˓ˍܬܪ∆ ∙ ℎߛ = ͵ͷ,ʹͺͳͷ ∙ ͳ,ʹ = ʹ,ͺʹ  ˏ, (6.56) 

 
ɝɞɟ ∆ܪ – ɧɚɩɨɪ, ɞɟɣɫɬɜɭɸɳɢɣ ɧɚ ɡɚɜɟɫɭ;  ܬˍ˓ = ͳͷ – ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɞɥɹ ɡɚɜɟɫɵ; 
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௡ߛ = ͳ,ʹ –  ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ. 
 

 ɉɨ ɷɩɸɪɟ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫ ɰɟɦ. 
ɡɚɜɟɫɨɣ ɜ ɨɫɧɨɜɚɧɢɢ ɧɚɯɨɞɢɦ ∆ܪ:  
ܪ∆  = ௗܪ − ௔௦ܪ = ͷͺ,ͺ − ʹ͵,ͷʹ = Ͷʹ,ʹͳ ˏ, (6.57) 
 
ɝɞɟ ܪௗ – ɩɨɥɧɵɣ ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɧɚɩɨɪ; 

 .௔௦  - ɧɚɩɨɪ ɧɚ ɰɟɦ. ɡɚɜɟɫɟ (ɪɚɫɫɱɢɬɚɧɨ ɜ ɩ.6.5.4)ܪ 
 

Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɚ: 
 ℎˇ˓ = Ͳ,͸ ∙ ℎˊ˃˅ = Ͳ,͸ ∙ ʹͻ,Ͷ = ͳ͹,͸Ͷ ˏ. (6.58) 
 
Ⱦɢɚɦɟɬɪ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɬɫɹ 0,3 ɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɦɢ 

2,5 ɦ. 
 

6.4 ɍɫɬɪɨɣɫɬɜɨ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
 
 ȼ ɤɚɱɟɫɬɜɟ ɤɪɟɩɥɟɧɢɹ ɞɧɚ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɢɫɩɨɥɶɡɭɟɦ ɜɨɞɨɛɨɣɧɭɸ ɩɥɢɬɭ, 
ɪɚɫɱɟɬ ɩɪɢɜɟɞɟɧ ɜ ɩ. 2.7. ɇɚɡɧɚɱɚɟɦ, ɜɞɨɥɶ ɩɨɬɨɤɚ ɜɨɞɨɛɨɣɧɚɹ ɩɥɢɬɚ ɫɩɥɨɲɧɚɹ, 
ɩɨɩɟɪɟɤ ɧɚɪɟɡɚɟɦ ɩɨ ɫɟɤɰɢɢ ɩɥɨɬɢɧɵ (24ɦ). Ɂɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ ɧɚɡɧɚɱɚɟɦ 
ɪɢɫɛɟɪɦɭ, ɢɡ 3 ɩɪɨɞɨɥɶɧɵɯ ɩɥɢɬ, ɪɚɡɦɟɪ ɩɥɢɬɵ 11 x8 ɦ. 
 

6.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
 
Ɋɚɫɱɟɬɵ ɩɪɨɜɨɞɹɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ: ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ 

ɛɶɟɮɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɇɉɍ = 60 ɦ, ɧɢɠɧɟɝɨ ɛɶɟɮɚ - minɍɇȻ = 1,2 ɦ, ɩɪɢ 
ɩɪɨɩɭɫɤɟ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜɯɤQ = 150 ˏଷ/˔. 
 

6.5.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 
 

ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɬɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ 
ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ܩ˒ˎ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɩɪɨɝɪɚɦɦɟ AutoCAD. 

 ܵ˒ˎ = ͳͶͲͻ ˏଶ . 
 

ȼɟɫ 1ɩ.ɦ. ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ:  
ˎ˒ܩ  = ܵ˒ˎ ∙ ܾ ∙ ܾ˄ߛ + ˄ߜ = ͳͶͲͻ ∙ ͳͺ ∙ ʹͶͳͺ + ͵ = ʹͺͻͺͷ,ͳˍʜ/ˏ, (6.59) 

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

˄ܩ  = ܵ˄ ∙ ˄ߜ ∙ ܾ˄ߛ + ˄ߜ = ʹͲ͹͵ ∙ ͵ ∙ ʹͶͳͺ + ͵ = ͹ͳͲ͹,Ͷ ˍʜ/ˏ (6.60) 

 
ɝɞɟ  ܵ˄ − ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɵɤɚ, ܵ˄ = ʹͲ͹͵ ˏଶ. 

ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ɋ.Ȼɟɪɟɡɢɧɫɤɨɝɨ: 
 ܳˊ ≈ Ͳ.Ͳͷͷ ∙ ݂√݂ ∙ ݃ = Ͳ,Ͳͷͷ ∙ ͳͺͻ ∙ √ͳͺͻ ∙ ͻ,ͺͳ = ͳͶͲͳ,ͻ ˍʜ,  (6.61) 
 
ɝɞɟ ݂ − ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
 ݂ = ሺߘʣʞʢ − ʒʑߘ + Ͳ.ͷሻ ∙ ܾ = ሺ͸ͳ − ͷͳ + Ͳ,ͷሻ ∙ ͳͺ = ͳͺͻ ˏଶ,  (6.62) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ.: 

ˊݍ  = ܳˊܾ + ˄ߜ = ͳͶͲͳ,ͻͳͺ + ͵ = ͸͸,ͺ ˍʜ/ˏ,  (6.63) 

 

6.5.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
ɋɢɥɭ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɚɦ 

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

ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɞɥɹ 
ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 
 ܶ˅ = ௪ ∙ ℎଵଶʹ = ͳͲ ∙ ͸͵ଶʹ = ͳͻͺͶͷ ˍʜ/ˏ, (6.64) 

 
ɝɞɟ  ℎଵ =  ∇ʜʞʢ − ∇˒ˑˇˑ˛˅˞ = ͸Ͳ − ሺ−͵ሻ = ͸͵ ˏ,  ߛ௪ = ͳͲ кɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ, 
 

- ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ܶː = ௪ ∙ ℎଶଶʹ = ͳͲ ∙ Ͷ,ʹଶʹ = ͺͺ,ʹ ˍʜ/ˏ, (6.65) 
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ɝɞɟ  ℎଶ = ʢʜʐ௠𝑖௡ߘ  − ∇˒ˑˇˑ˛˅˞ = ͳ,ʹ − ͵ = Ͷ,ʹ ˏ, 
 

 ȼɟɪɬɢɤɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɫɨ ɫɬɨɪɨɧɵ 
ɇȻ: 
 ܹ˅ = ܵˠ˒˅ ∙ ௪ = Ͷ,ͳ ∙ ͳͲ = Ͷͳ ˍʜ/ˏ. (6.66) 
 
ɝɞɟ ܵˠ˒ː = Ͷͳ ˏଶ–ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɬɟɥɚ ɞɚɜɥɟɧɢɹ. 
 

6.5.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 
 

Cɢɥɭ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 ܹ˅ ˊ˅ = ʑ˒ ∙ ℎʜʐ ∙ ௪ = Ͷͷ,͹ ∙ Ͷ,ʹ ∙ ͳͲ = ͳͻͳͻ,Ͷ ˍʜ/ˏ, (6.67) 
 
ɝɞɟ  ʑ˒ = Ͷͷ,͹ ˏ − ˛ˋ˓ˋː˃ ˒ˑˇˑ˛˅˞ ˅ˑˇˑ˔ˎˋ˅ːˑˌ ˒ˎˑ˕ˋː˞; ℎʜʐ = Ͷ,ʹ ˏ −  ˆˎ˖˄ˋː˃ ˅ˑˇ˞ ˅ ʜʐ, ˒˓ˋ ܳʑʤʙ. 
 

6.5.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 

ɉɪɨɜɟɞɟɦ ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɱɟɬ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ. Ⱦɥɹ 
ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫ ɰɟɦ. ɡɚɜɟɫɨɣ ɜ ɨɫɧɨɜɚɧɢɢ (II ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ):  
݀ܪ௔௦ܪ  = Ͳ,ͶͲ.  

݀ܪௗ௥ܪ  = Ͳ,ͳͷ.  

ɝɞɟ ܪ௔௦ − ɧɚɩɨɪ ɧɚ ɰɟɦ. ɡɚɜɟɫɟ; 
 .ௗ௥ – ɧɚɩɨɪ ɧɚ ɞɪɟɧɚɠɟܪ 

 
 Ɂɧɚɹ ɜɟɥɢɱɢɧɭ ܪௗ =  ∇ʜʞʢ − ∇ʜʐொʑʤʙ = ͸Ͳ − ͳ,ʹ = ͷͺ,ͺ ˏ,     ɜɵɱɢɫɥɹɟɦ 
ɢɡ ɫɨɨɬɧɨɲɟɧɢɣ ܪ௔௦ ɢ ܪௗ௥.  
௔௦ܪ  = Ͳ,Ͷ ∙ ௗܪ = Ͳ,Ͷ ∙ ͷͺ,ͺ = ʹ͵,ͷʹ ˏ. (6.68) 
ௗ௥ܪ  = Ͳ,ͳͷ ∙ ௗܪ = Ͳ,ʹͲ ∙ ͷͺ,ͺ = ͺ,ͺʹ ˏ. (6.69) 
 

ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɫɨɨɪɭɠɟɧɢɹ: 
 ˗ܹ = ௪ ∙ ܵ˗ = ͳͲ ∙ Ͷͺ͵,ͳ = Ͷͺ͵ͳ ˍʜ/ˏ, (6.70) 
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ɝɞɟ  фS - ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ 
ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ, ɪɚɜɧɚ 483,1 ˏ ଶ. 
 

6.5.5 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 

Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ: 
ː݌  = ːߛ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ° − 𝜑ːʹቁ = ͳͲ ∙ ʹ ∙ ଶ݃ݐ (Ͷͷ° − ʹͲ°ʹ ) = ͻ,ͺ ˍʞ˃. (6.71) 

 
ɝɞɟ  ːߛ  – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ːߛ = ͳͲ ˍʜ/ˏଷ; ℎː – ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ ℎː = ʹ ˏ; 𝜑ː – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɞɥɹ ɧɚɧɨɫɨɜ,𝜑ː = ʹͲ°.  
 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ: 
ːܧ  = ː݌ ∙ ℎːʹ = ͻ,ͺ ∙ ʹʹ = ͻ,ͺ ˍʜ. (6.72) 

 
Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
′˓ˆ݌  = ːߛ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ° − 𝜑˔ˍ.ˆ˓ʹ ቁ = ͳͲ ∙ ʹ ∙ ଶ݃ݐ (Ͷͷ° − ͵ͷ°ʹ ) = ͷ,Ͷ ˍʞ˃. (6.73) 

′′˓ˆ݌  = ሺːߛ ℎː + ߛ̝ ˍ.ˆ˓˅ˊ˅ℎ˔ˍ.ˆ˓ሻ݃ݐଶ ቀͶͷ − 𝜑˔ˍ.ˆ˓ʹ ቁ − ʹ˔ ∙ 
∙ ݃ݐ ቀͶͷ − 𝜑˔ˍ.ˆ˓ଶ ቁ = ሺͳͲ ∙ ʹ + ʹͺ ∙ ͵ሻ                                                   

∙ ଶ݃ݐ (Ͷͷ − ͵ͷʹ) − ʹ ∙ ͳͷͲ ∙ ݃ݐ (Ͷͷ − ͵ͷʹ) = −ͳ͸Ͳ,͹ ˍʞ˃. (6.74) 

 
Ɍ.ɤ. ݌ˆ˓′′  ɨɬɪɢɰɚɬɟɥɶɧɨɟ, ɛɨɤɨɜɨɟ ɞɚɜɥɟɧɢɟ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ ɧɟ ɭɱɢɬɵɜɚɟɦ. 

 
6.5.6 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ 

ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɭɩɪɨɳɟɧɧɨ ɩɨ ɮɨɪɦɭɥɟ A.JI. Ɇɨɠɟɜɢɬɢɧɨɜɚ: 
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ܹ˅ ˑˎː = ଵଶ ∙ ௪ ∙ ℎଵ% ቀఒ̅𝜋 + ℎబଶ ቁ = ଵଶ ∙ ͳͲ ∙ ͵ ቀଷଶ,଺ଶଷ,ଵସ + ଴,ଽଷଶ ቁ = ͳ͸ͺ,ʹˍʜ, (6.75) 

 

ɝɞɟ  %h1 - ɜɵɫɨɬɚ ɜɨɥɧɵ 1%-ɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ;  
  - ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ; 

 ℎ଴ = 𝜋∙ℎభ%మఒ̅ = ଷ,ଵସ∙ଷమଷଶ,଺ଶ = Ͳ,ͻ͵ ˏ. (6.76) 

 
ɉɚɪɚɦɟɬɪɵ ɜɨɥɧ ɨɩɪɟɞɟɥɟɧɵ ɜ ɩ.6.1. 

 
Ʌɢɧɢɹ ɞɟɣɫɬɜɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ܹ˅ ˑˎː ɧɚɯɨɞɢɬɫɹ ɧɢɠɟ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɧɚ ɜɟɥɢɱɢɧɭ: 
௖ݕ  = ߨߣʹ̅ − ͵ͅ ℎଵ% = ͵ʹ,͸ʹ ͸,ʹͺ − ͵ͅ ∙ ͵ = Ͷ ˏ. (6.77) 

 
ɉɥɟɱɨ ɫɢɥɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɜɪɚɳɟɧɢɹ ɦɨɦɟɧɬɨɜ: 
 y˅ˑˎː = ∆ʜʞʢ − ∆ʞʝʓ − y˔ = ͸Ͳ − ͵ − Ͷ = ͷ͵ ˏ. (6.78) 

 
6.5.7 Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ȼɫɟ ɧɚɩɪɹɠɟɧɢɹ ɫɱɢɬɚɟɦ ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɫɟɱɟɧɢɹ ɩɨɞɨɲɜɵ. 
ɂɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ, ɜ ɪɚɫɱёɬɟ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ 

ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ «–», ɪɚɫɬɹɝɢɜɚɸɳɢɟ – ɫɨ ɡɧɚɤɨɦ «+»  
Ɍɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɜɫɟɯ ɫɢɥ ɪɚɫɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ 

ɩɪɨɝɪɚɦɦɵ AutoCAD.  
Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱёɬɚ ɫɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ 6.4, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɦ ɜɫɟ 

ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. 
 
Ɍɚɛɥɢɰɚ 6.4 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɚ 
 
 

ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

Ɋɚɫɱɟɬɧɚɹ 
ɫɢɥɚ, ɤɇ 

ɋɢɥɚ ɫ ɭɱɟɬɨɦ ߛ௙ , ɤɇ 
ɉɥɟɱɨ,  

ɦ 
Ɇɨɦɟɧɬ, 

 ɤɇɦ 

Ɍɜ 1  19845,0 19845,0 

29645 

21,0 416745,0 
Ɍɧ 1  88,2 88,2 1,4 -123,5 
Wɧ 1  41,0 41,0 20,9 856,9 
Gɛ 0,95  6752,0 6414,4 9,5 -64144,3 

Gɩɥ 0,95  27535,8 26159,0 11,2 -308401,5 
Wɜɡɜ 1  1919,4 1919,4 0,0 0,0 
Wɮ 1  4831,0 4831,0 12,7 61353,7 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 6.4 

ɇɚɝɪɭɡɤɚ 
 
 

ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

Ɋɚɫɱɟɬɧɚɹ 
ɫɢɥɚ, ɤɇ 

ɋɢɥɚ ɫ ɭɱɟɬɨɦ ߛ௙ , ɤɇ 
ɉɥɟɱɨ,  

ɦ 
Ɇɨɦɟɧɬ, 

 ɤɇɦ 

qɡ 0,9  60,1 54,1 18,7 -1124,2 
Wɜɨɥɧ 1  168,2 168,2 53,0 8914,6 

Eɧ 1,2  11,8 14,16 3,6 42,3 
ΣN  27638,6 

ΣM 114119,1 

 
Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ 

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

 
Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௬௨ = − ˒ܤܰ + ͸ ∙ ∑ ˒ଶܤܯ = − ʹ͹͸͵ͺ,͸Ͷͷ,͹ + ͸ ∙ ͳͳͶͳͳͻ,ͳͶͷ,͹ଶ = = −ʹ͹͸,ͻ ˍʜ/ˏଶ  , (6.79) 

 
ɝɞɟ  ܰ  – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ;  ܯ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ;  ܤ˒ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ = = −ʹ͹͸,ͻ  ∙ Ͳ − ͳͲ ∙ ͸͵ ∙ ሺͳ − Ͳሻ = −͸͵Ͳ ˍʜ/ˏଶ 

(6.80) 

 
ɝɞɟ  ܪௗ௨ = ∇ʜʞʢ − ∇ʞʝʓ = ͸Ͳ − ሺ−͵ሻ = ͸͵ ˏ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ 
ɫɟɱɟɧɢɟɦ; ݉௨ – ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱёɬɧɨɝɨ ɫɟɱɟɧɢɹ, ݉௨ = Ͳ; 
 𝜏௫௬௨ = ߛ˅) ∙ ௗ௨ܪ + 𝜎௬௨) ∙ ݉௨ = Ͳ. (6.81) 
 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ߛ˅ ∙ ௗ௨ܪ ∙ ݉௨ଶ = = −ʹ͹͸,ͻ  ∙ ሺͳ + Ͳሻ + ͳͲ ∙ ͸͵ ∙ Ͳ = −ʹ͹͸,ͻ ˍʜ/ˏଶ 

(6.82) 

 𝜎ଷ௨ = ߛ˅− ∙ ௗ௨ܪ = −ͳͲ ∙ ͸͵ = −͸͵Ͳ ˍʜ/ˏଶ (6.83) 
 
 

Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
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𝜎௬௧ = − ˒ܤܰ − ͸ ∙ ∑ ˒ଶܤܯ = − ʹ͹͸͵ͺ,͸Ͷͷ,͹ − ͸ ∙ ͳͳͶͳͳͻ,ͳͶͷ,͹ଶ= −ͻ͵ʹ,͸ ˍʜ/ˏଶ. (6.84) 

 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ = = −ͻ͵ʹ,͸ ∙ Ͳ,͸ʹଶ − ͳͲ ∙ Ͷ,ʹ ∙ ሺͳ − Ͳ,͸ʹଶሻ = −͵ͺͶ,Ͷ ˍʜ/ˏଶ, (6.85) 

 
ɝɞɟ ݉௧ = ˔tg ଶߙ ଶ, ɝɞɟߙ = ͷͺº – ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɥɢɧɢɟɣ 
ɩɨɞɨɲɜɵ. ܪௗ௧ = ∇ʢʜʐ௠𝑖௡ − ∇ʞʝʓ = ͳ,ʹ − ሺ−͵ሻ = Ͷ,ʹ ˏ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ 
ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ; 

 𝜏௫௬௧ = ௪ߛ)− ∙ ௗ௧ܪ + 𝜎௬௧) ∙ ݉௧ = = −ሺͳͲ ∙ Ͷ,ʹ − ͻ͵ʹ,͸ሻ ∙ Ͳ,͸ʹ = ͷͷʹ,ʹ ˍʜ/ˏଶ; (6.86) 

 𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͳͲ ∙ Ͷ,ʹ = −Ͷʹ,Ͳ ˍʜ/ˏଶ; (6.87) 
 𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௧ௗܪ = = −ͻ͵ʹ,͸ ∙ ሺͳ + Ͳ,͸ʹଶሻ + ͳͲ ∙ Ͷ,ʹ ∙ Ͳ,͸ʹଶ = −ͳʹͷ,ͺ ˍʜ/ˏଶ. (6.88) 

 
Ⱦɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɜɫɟ ɪɚɫɱёɬɵ ɫɜɟɞёɦ ɜ ɬɚɛɥɢɰɭ 6.5. 
 

Ɍɚɛɥɢɰɚ 6.5 - ɇɚɩɪɹɠɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɩɥɨɬɢɧɟ 
ɇɚɩɪɹɠɟɧɢɟ ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ, ɤɇ/ɦ2 ɇɢɡɨɜɚɹ ɝɪɚɧɶ, ɤɇ/ɦ2 𝜎௬ -276,9 -932,6 𝜎௫ -630 -384,4 𝜏௫௬ 0 552,2 𝜎ଵ -276,9 -42,0 𝜎ଷ -630 -1275,8 
 
6.5.8 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ, ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

 
1. ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
௡ߛ  ∙ ௟௖ߛ ∙ |𝜎ଷ| ൑ ௖ௗߛ ∙ ܴ௕ , (6.89) 

 
ɝɞɟ  ߛ௡ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ;  
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௟௖ߛ ௟௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹߛ = ͳ; 
௖ௗߛ ௖ௗ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹߛ  = Ͳ,ͻ; 
 ܴ௕ ൒ ௡ߛ ∙ ௟௖ߛ ∙ |𝜎ଷ|ߛ௖ௗ                                          (6.90) 

ܴ௕ ൒ ͳ,ʹ ∙ ͳ ∙ ͳʹ͹ͷ,ͺͲ,ͻ = ͳ͹Ͳͳ,ͳ ˍʜ/ˏଶ.  

 
ɂɡ ɞɚɧɧɨɝɨ ɭɫɥɨɜɢɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɛɟɬɨɧ ɤɥɚɫɫɚ ȼ5 ɫ 

ɪɚɫɱёɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ ܴ௕ = ʹͺͲͲˍʜ/ˏଶ, 
 ʹͺͲͲ ˍʜ/ˏଶ ൒ ͳ͹Ͳͳ,ͳ ˍʜ/ˏଶ.  
 
2. ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 

ɧɚɩɪɹɠɟɧɢɣ: 
 𝜎′௬ < Ͳ,  

(6.91) − ʹ͹͸,ͻˍʜ/ˏଶ < Ͳ 
3. ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 

 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙ ௗ௨, (6.92) ʹ͹͸,ͻ ˍʜ/ˏଶܪ ൒ ͳͷ͹,ͷ ˍʜ/ˏଶ.  
 
ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦɢ 

ɩɪɨɱɧɨɫɬɢ. 
 
6.5.9 Ɋɚɫɱёɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ 

ɨɫɧɨɜɚɧɢɹ, ɬɨ ɟɫɬɶ ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ ɫɨɨɪɭɠɟɧɢɹ.  
ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 

ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 
 ோ∙𝛾೎೏ி∙𝛾೗೎ ൒  ௡. (6.93)ߛ

 
ɝɞɟ ߛ௖ௗ = Ͳ,ͻͷ − ɞɥɹ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫɞɜɢɝɚ, ɩɪɨɯɨɞɹɳɢɯ ɩɨ ɤɨɧɬɚɤɬɭ ɛɟɬɨɧ-
ɫɤɚɥɚ 
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ܴ = ˎ˒ܩ) + ʐܩ − ܹ˅ ˊ˅ − ˗ܹ + ˊݍ + ܹː ) ∙ t݃ 𝜑 + ܿ ∙ 𝜔 =ሺʹ͹ͷ͵ͷ,ͺ + ͸͹ͷʹ,Ͳ − ͳͻͳͻ,Ͷ − Ͷͺ͵ͳ + ͸Ͳ,ͳ + Ͷͳሻ ∙ Ͳ,͹͵ ++Ͷͷ,͹ ∙ ͳͷͲ = ʹ͸ͻ͵ͷ,͸ ˍʜ/ˏ. 
(6.94) 

 
 
ɝɞɟ  ݃ݐ𝜑 = Ͳ,͹͵ – ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ; ܿ = ͳͷͲ ˍʜ/ˏଶ– ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɫɤɚɥɵ; 𝜔 = ˒ܤ ∙ ͳ = Ͷͷ,͹ ˏଶ – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ 
ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 

ܨ  = ܶ˅ − ܶː + ܹ˅ ˑˎː + ʔː = ͳͻͺͶͷ − ͺͺ,ʹ + ͳ͸ͺ,ʹ + ͳͳ,ͺ = = ͳͻͻ͵͸,ͺˍʜ/ˏ. (6.95) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ ɩɪɢɧɢɦɚɟɬ ɜɢɞ: 

 ʹ͸ͻ͵ͷ,͸  ∙ Ͳ,ͻͷͳͻͻ͵͸,ͺ ∙ ͳ ൒ ͳ,ʹ .  

  ͳ,ʹ͹ ൒ ͳ,ͷ .  
 

ɉɨ ɩɪɨɜɟɞёɧɧɵɦ ɩɪɨɜɟɪɤɚɦ ɦɨɠɟɦ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɜɵɛɪɚɧɧɵɣ ɩɪɨɮɢɥɶ 
ɩɥɨɬɢɧɵ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ ɧɚɞёɠɧɨɫɬɢ ɩɪɢ ɨɫɧɨɜɧɨɦ 
ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ. Ⱥ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɷɤɨɧɨɦɢɱɧɵɦ, ɬɚɤ ɤɚɤ ߛ௡ ɧɟ ɩɪɟɜɵɲɚɟɬ 
10%.   
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 7 Ɉɯɪɚɧɚ ɬɪɭɞɚ. ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 
7.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
 
Ɉɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɍɫɬɶ-ɏɚɧɬɚɣɫɤɨɣ Ƚɗɋ 

ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. ɉɨɫɥɟɞɫɬɜɢɹ 
ɚɜɚɪɢɣ ɧɚ Ƚɗɋ (ɩɪɨɪɵɜ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ) ɦɨɝɭɬ ɛɵɬɶ ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢɦɢ ɞɥɹ 
ɜɫɟɝɨ ɪɟɝɢɨɧɚ. ɉɨɷɬɨɦɭ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɹɜɥɹɟɬɫɹ ɡɚɞɚɱɟɣ 
ɨɛɳɟɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. Ⱦɟɹɬɟɥɶɧɨɫɬɶ ɫɥɭɠɛɵ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 
ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɍɫɬɶ-ɏɚɧɬɚɣɫɤɨɣ ȽɌɋ ɪɟɝɭɥɢɪɭɟɬɫɹ ɩɨɥɨɠɟɧɢɹɦɢ 
ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ, ɡɚɤɨɧɨɜ, ɫɬɚɧɞɚɪɬɨɜ, ɦɟɫɬɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ 
ɞɨɥɠɧɨɫɬɧɵɯ ɢɧɫɬɪɭɤɰɢɣ. Ɉɫɧɨɜɧɵɦ, ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ 
«Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ». Ɍɪɟɛɨɜɚɧɢɟɦ ɡɚɤɨɧɚ «Ɉ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ» ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɥɟɧɢɟ Ⱦɟɤɥɚɪɚɰɢɢ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ, 
ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɨɠɟɧɢɟɦ, ɭɬɜɟɪɠɞɟɧɧɵɦ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɊɎ. Ⱦɚɧɧɨɟ 
ɉɨɥɨɠɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬ ɫɨɞɟɪɠɚɧɢɟ, ɩɨɪɹɞɨɤ ɫɨɫɬɚɜɥɟɧɢɹ Ⱦɟɤɥɚɪɚɰɢɢ ɨ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɷɤɫɩɟɪɬɢɡɵ ɹɜɥɹɟɬɫɹ 
ɨɛɹɡɚɬɟɥɶɧɵɦ ɞɥɹ ȽɌɋ ɩɪɢ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɜɜɨɞɟ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ, ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜɵɜɨɞɟ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɩɨɫɥɟ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɢɥɢ ɤɨɧɫɟɪɜɚɰɢɢ. 
Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɥɟɠɢɬ ɧɚ ɫɨɛɫɬɜɟɧɧɢɤɟ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɍɫɬɶ-
ɏɚɧɬɚɣɫɤɨɣ Ƚɗɋ ɨɫɧɚɳɚɟɦ ɤɨɧɬɪɨɥɶɧɨ–ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ ɞɥɹ 
ɨɬɫɥɟɠɢɜɚɧɢɹ ɧɚɩɪɹɠɟɧɧɨ–ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ, ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɪɟɠɢɦɚ, ɫɟɣɫɦɨɤɨɧɬɪɨɥɹ. 
ȼɜɨɞɢɦ ɜ ɫɨɫɬɚɜ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɫɩɟɰɢɚɥɶɧɨɟ ɩɨɞɪɚɡɞɟɥɟɧɢɟ, 
ɡɚɞɚɱɚ ɤɨɬɨɪɨɝɨ – ɢɡɦɟɪɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɄɂȺ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, 
ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɢ ɨɰɟɧɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɜɟɥɢɱɢɧ 
ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ ɨ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɫɨɛɫɬɜɟɧɧɢɤ ȽɌɋ ɪɚɡɪɚɛɚɬɵɜɚɟɬ ɞɟɤɥɚɪɚɰɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɞɨɤɭɦɟɧɬɨɦ, ɫɨɞɟɪɠɚɳɢɦ ɫɜɟɞɟɧɢɹ ɨ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ȽɌɋ ɤɪɢɬɟɪɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ 
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ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ, ɪɟɦɨɧɬ ɢ ɨɪɝɚɧɢɡɚɰɢɹ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɧɚɛɠɚɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɬɟɪɪɢɬɨɪɢɹ ɢ ɚɤɜɚɬɨɪɢɹ, ɝɞɟ ɧɟ 
ɪɚɡɦɟɳɚɸɬɫɹ, ɚ ɬɚɤɠɟ ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɪɟɞɫɬɜɚ 
ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɢ 
ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, Ɍɪɭɞɨɜɨɝɨ ɤɨɞɟɤɫɚ, ɋɚɧɢɬɚɪɧɵɦ 
ɩɪɚɜɢɥɚɦ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɫɚɧɢɬɚɪɧɨ-
ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ, 
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ, ɉɪɚɜɢɥɚɦ ɬɟɯɧɢɱɟɫɤɨɣ 
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ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ, ɉɪɚɜɢɥɚɦ ɭɫɬɪɨɣɫɬɜɚ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, Ɍɟɯɧɢɱɟɫɤɨɦɭ ɪɟɝɥɚɦɟɧɬɭ ɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɉɪɚɜɢɥɚɦ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɊɎ 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 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.  

ɇɚ Ƚɗɋ ɨɪɝɚɧɢɡɚɰɢɸ ɪɚɛɨɬɵ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɯɪɚɧɟ ɬɪɭɞɚ 
ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶ ɪɭɤɨɜɨɞɢɬɟɥɶ ɨɪɝɚɧɢɡɚɰɢɢ, ɪɭɤɨɜɨɞɢɬɟɥɢ ɩɨɞɪɚɡɞɟɥɟɧɢɣ 
ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɱɚɫɬɤɨɜ.  

ɇɚɡɜɚɧɧɵɟ ɥɢɰɚ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫɨ ɫɜɨɢɦɢ ɞɨɥɠɧɨɫɬɧɵɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ, 
ɨɛɹɡɚɧɵ ɨɛɟɫɩɟɱɢɬɶ ɩɪɨɜɟɞɟɧɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ 
ɩɨ ɫɨɡɞɚɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɢɧɫɬɪɭɤɬɚɠ ɢ ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ 
ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ ɪɚɛɨɬɵ ɢ ɤɨɧɬɪɨɥɶ ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɜɢɥ ɬɟɯɧɢɤɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ.  

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

 ɇɚɞɡɨɪ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɩɟɪɫɨɧɚɥɨɦ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɨɫɭɳɟɫɬɜɥɹɸɬ: ɋɈɌ ɢ ɉɄ, ɭɩɨɥɧɨɦɨɱɟɧɧɵɟ 
ɩɨ ɈɌ, ɚ ɬɚɤɠɟ ɨɪɝɚɧɵ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ, ɭɩɨɥɧɨɦɨɱɟɧɧɵɟ ɜ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɨɛɥɚɫɬɹɯ ɞɟɹɬɟɥɶɧɨɫɬɢ.  

Ɋɚɫɫɥɟɞɨɜɚɧɢɟ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɩɨɥɨɠɟɧɢɟɦ ɨ ɪɚɫɫɥɟɞɨɜɚɧɢɢ ɢ 
ɭɱɟɬɟ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. ɇɚ Ƚɗɋ ɞɨɥɠɟɧ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧ 
ɤɚɛɢɧɟɬ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɹɜɥɹɸɳɢɣɫɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɦ 
ɰɟɧɬɪɨɦ ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ.  

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

Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɫɬɚɧɰɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɭɱɟɧ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ 
ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɝɧɟɜɵɯ ɪɚɛɨɬ, ɩɪɨɣɬɢ ɩɪɨɜɟɪɤɭ 
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ɡɧɚɧɢɣ ɢ ɢɦɟɬɶ ɞɨɤɭɦɟɧɬ ɨ ɩɪɚɜɟ ɩɪɨɜɟɞɟɧɢɹ ɷɬɢɯ ɪɚɛɨɬ. ɗɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜ ɬɟɯɧɢɱɟɫɤɢ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɟɦ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ, ɢ ɛɵɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ 
ɢɫɩɵɬɚɧɧɵɦɢ, ɝɨɬɨɜɵɦɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɡɚɳɢɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɚ ɬɚɤɠɟ 
ɫɪɟɞɫɬɜɚɦɢ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɢ ɧɨɪɦɚɦɢ.  

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

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

 - ɜɵɞɚɱɚ ɪɚɡɪɟɲɟɧɢɹ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɢ ɧɚ ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ, 
ɜ ɫɥɭɱɚɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɬɤɥɸɱɟɧɢɣ ɢ ɡɚɡɟɦɥɟɧɢɣ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɨɛɴɟɤɬɚɦ ɷɥɟɤɬɪɨɫɟɬɟɜɨɝɨ ɯɨɡɹɣɫɬɜɚ, 
ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɭɛɴɟɤɬɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɢɥɢ ɢɧɵɯ 
ɫɨɛɫɬɜɟɧɧɢɤɨɜ, ɜ ɨɬɧɨɲɟɧɢɢ ɤɨɬɨɪɵɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɩɟɪɚɬɢɜɧɨɟ ɭɩɪɚɜɥɟɧɢɟ 
ɩɪɢ ɨɤɚɡɚɧɢɢ ɭɫɥɭɝɢ ɩɨ ɩɟɪɟɞɚɱɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɩɨɬɪɟɛɢɬɟɥɹɦ.; 

 - 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.  

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

ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ; ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ 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, ɞɨɥɠɧɵ ɛɵɬɶ ɜɤɥɸɱɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɛɟɡɨɩɚɫɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɢ 
ɨɯɪɚɧɟ ɬɪɭɞɚ. 

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

ȼɫɟ ɩɨɦɟɳɟɧɢɹ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɨɦɟɳɟɧɢɹ ɫ ɨɛɨɪɭɞɨɜɚɧɢɟɦ Ƚɗɋ ɞɨɥɠɧɵ 
ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 12.1.004 ɢ 
ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 12.1.010. 

Ɉɪɝɚɧɢɡɚɰɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɪɚɛɨɬɵ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 
ɬɪɟɛɨɜɚɧɢɹɦ ɫɬɪɨɢɬɟɥɶɧɵɯ ɧɨɪɦ, ɩɪɚɜɢɥɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ. 

Ʉɭɪɟɧɢɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɪɚɡɪɟɲɚɟɬɫɹ 
ɬɨɥɶɤɨ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɦɟɫɬɚɯ, ɧɟ ɨɩɚɫɧɵɯ ɜ ɩɨɠɚɪɧɨɦ ɨɬɧɨɲɟɧɢɢ, 
ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɪ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɍ ɷɬɢɯ ɦɟɫɬ ɞɨɥɠɧɵ 
ɛɵɬɶ ɜɵɜɟɲɟɧɵ ɭɤɚɡɚɬɟɥɶɧɵɟ ɡɧɚɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ɉɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɞɨɥɠɧɵ ɜɤɥɸɱɚɬɶ: 
- ɉɚɫɩɨɪɬɢɡɚɰɢɸ ɜɟɳɟɫɬɜ, ɦɚɬɟɪɢɚɥɨɜ, ɢɡɞɟɥɢɣ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɩɪɨɰɟɫɫɨɜ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɨɛɴɟɤɬɨɜ ɜ ɱɚɫɬɢ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ; 

- ɉɪɢɜɥɟɱɟɧɢɟ ɨɛɳɟɫɬɜɟɧɧɨɫɬɢ ɤ ɜɨɩɪɨɫɚɦ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ; 

- Ɉɪɝɚɧɢɡɚɰɢɸ ɨɛɭɱɟɧɢɹ ɪɚɛɨɬɚɸɳɢɯ ɩɪɚɜɢɥɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɢɧɫɬɪɭɤɰɢɣ ɨ ɩɨɪɹɞɤɟ ɨɛɪɚɳɟɧɢɹ ɫ ɩɨɠɚɪɨɨɩɚɫɧɵɦɢ ɜɟɳɟɫɬɜɚɦɢ ɢ 
ɦɚɬɟɪɢɚɥɚɦɢ, ɨ ɫɨɛɥɸɞɟɧɢɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɞɟɣɫɬɜɢɹɯ ɥɸɞɟɣ ɩɪɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ; 

- ɂɡɝɨɬɨɜɥɟɧɢɟ ɢ ɩɪɢɦɟɧɟɧɢɟ ɫɪɟɞɫɬɜ ɧɚɝɥɹɞɧɨɣ ɚɝɢɬɚɰɢɢ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

- ɉɨɪɹɞɨɤ ɯɪɚɧɟɧɢɹ ɜɟɳɟɫɬɜ ɢ ɦɚɬɟɪɢɚɥɨɜ, ɬɭɲɟɧɢɟ ɧɟɤɨɬɨɪɵɯ 
ɧɟɞɨɩɭɫɬɢɦɨ ɨɞɧɢɦɢ ɢ ɬɟɦɢ ɠɟ ɫɪɟɞɫɬɜɚɦɢ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɮɢɡɢɤɨ-
ɯɢɦɢɱɟɫɤɢɯ ɢ ɩɨɠɚɪɧɵɯ ɫɜɨɣɫɬɜ; 

- ɇɨɪɦɢɪɨɜɚɧɢɟ ɱɢɫɥɟɧɧɨɫɬɢ ɥɸɞɟɣ ɧɚ ɨɛɴɟɤɬɟ ɩɨ ɭɫɥɨɜɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɢɯ ɩɪɢ ɩɨɠɚɪɟ; 

- Ɋɚɡɪɚɛɨɬɤɭ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɞɟɣɫɬɜɢɹɦ ɚɞɦɢɧɢɫɬɪɚɰɢɢ, ɪɚɛɨɱɢɯ, 
ɫɥɭɠɚɳɢɯ ɢ ɧɚɫɟɥɟɧɢɹ ɧɚ ɫɥɭɱɚɣ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ ɢ ɨɪɝɚɧɢɡɚɰɢɸ 
ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ; 

- Ɉɫɧɨɜɧɵɟ ɜɢɞɵ, ɤɨɥɢɱɟɫɬɜɨ, ɪɚɡɦɟɳɟɧɢɟ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɩɨɠɚɪɧɨɣ 
ɬɟɯɧɢɤɢ ɩɨ ȽɈɋɌ 12.4.009. ɉɪɢɟɦɥɟɦɚɹ ɩɨɠɚɪɧɚɹ ɬɟɯɧɢɤɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɷɮɮɟɤɬɢɜɧɨɟ ɬɭɲɟɧɢɟ ɩɨɠɚɪɚ, ɛɵɬɶ ɛɟɡɨɩɚɫɧɨɣ ɞɥɹ ɩɪɢɪɨɞɵ ɢ ɥɸɞɟɣ. 

 
 
7.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ  
 
ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɍɫɬɶ-ɏɚɧɬɚɣɫɤɨɝɨ Ƚɍ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ 

ɪɚɛɨɬ: 
-  ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɟɝɨ ɜ ɩɨɥɟɡɧɭɸ ɧɚɫɵɩɶ; 
-  ɨɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ; 
-  ɩɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɤɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ; 
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-  ɪɚɫɱɢɫɬɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ; 
-  ɜɨɡɜɟɞɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
- ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
- ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɫɟɥɤɚ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ.  
ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɚ ɬɚɤɠɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  

 
ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: 
− ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɥɚɧɞɲɚɮɬɨɜ, ɤɥɢɦɚɬɢɱɟɫɤɢɟ 

ɢɡɦɟɧɟɧɢɹ; 
− ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɜɨɞɤɚ ɥɟɫɚ ɢ ɫɚɧɚɰɢɹ 

ɬɟɪɪɢɬɨɪɢɢ;  
− ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ;  
− ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɨɛɪɚɳɟɧɢɟ ɫ ɨɬɯɨɞɚɦɢ; 
− ɨɩɚɫɧɨɫɬɢ ɢ ɪɢɫɤɢ ɞɥɹ ɧɚɫɟɥɟɧɢɹ ɢ ɩɟɪɫɨɧɚɥɚ, ɫɜɹɡɚɧɧɵɟ ɫ ɫɨɫɬɨɹɧɢɟɦ 

ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɨɪɹɞɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ;  
− ɩɟɪɟɫɟɥɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. 
 
ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɭɞɟɬ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ 

ɩɪɨɰɟɫɫɚɦɢ: 
1. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜɨɞɧɨɝɨ, ɥɟɞɨɜɨɝɨ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ 
ɪɟɠɢɦɨɜ;  
2. ɂɡɦɟɧɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɧɨɫɚ ɢ ɫɟɞɢɦɟɧɬɚɰɢɢ ɧɚɧɨɫɨɜ;  
3. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɟ ɤɚɱɟɫɬɜɚ 
ɜɨɞɵ; 
4. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɹ 

ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɜɨɞɨɟɦɚ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɪɟɱɧɨɣ ɬɢɩ 
ɷɤɨɫɢɫɬɟɦɵ ɢɡɦɟɧɢɬɫɹ ɧɚ ɨɡɟɪɧɵɣ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ ɨɬ 01.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ» ɜ 
ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 

− ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ ɢ ɦɭɫɨɪɚ;  
− ɜɵɜɨɡ ɧɟɱɢɫɬɨɬ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ;  
− ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ;  
− ɡɚɫɵɩɤɚ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɭɝɥɭɛɥɟɧɢɣ ɢ ɬɚɦɩɨɧɚɠ ɫɤɜɚɠɢɧ; 
 Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɫɨɫɬɚɜ ɫɚɧɢɬɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɜɯɨɞɢɬ ɨɱɢɫɬɤɚ ɥɨɠɚ ɨɬ 

ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ 

ɩɭɧɤɬɨɜ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ, ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ, 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ: 

- ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɢɫɤɥɸɱɚɸɳɢɟ ɡɚɬɨɩɥɟɧɢɟ ɢ ɩɨɞɬɨɩɥɟɧɢɟ 
ɨɫɬɚɜɥɹɟɦɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɧɨɪɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɢ ɛɵɬɚ ɧɚɫɟɥɟɧɢɹ; 
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- ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɞɪɟɧɢɪɨɜɚɧɢɸ ɟɫɬɟɫɬɜɟɧɧɨɝɨ 
ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ ɫ ɫɨɛɫɬɜɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɵ; 

ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɫɜɹɡɚɧɨ 
ɫ ɪɚɛɨɬɨɣ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɩɪɨɜɟɞɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ. 
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8 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 

8.1.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɬɚɩɨɜ, 
ɧɚɱɢɧɚɹ ɨɬ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ ɹɜɥɹɟɬɫɹ ɬɨɜɚɪɨɦ, 
ɤɨɬɨɪɵɣ ɩɪɨɞɚɸɬ ɧɚ ɨɩɬɨɜɨɦ ɢɥɢ ɪɨɡɧɢɱɧɨɦ ɪɵɧɤɟ. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɞɚɠ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.1. 
 
Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2022 2023 2024 2025 2026 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 148,28 471,80 566,16 566,16 566,16 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 3479 3479 3479 3479 3479 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɬɵɫ Ɇȼɬ*ɱ 515866 1641392 1969670 1969670 1969670 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
% 1,00 1,00 1,00 1,00 1,00 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

ɬɵɫ Ɇȼɬ*ɱ 5 158 16 413 19 696 19 696 19 696 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɬɵɫ Ɇȼɬ*ɱ 510707 1624978 1949973 1949973 1949973 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 
ɪɭɛ/ 

Ɇȼɬ*ɱ 
1 077 1 110 1 143 1 175 1 206 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɦɥɧ.ɪɭɛ. 45,8 150,3 185,7 190,9 195,9 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 7,6 25,1 30,9 31,8 32,6 

 
 ȼɵɜɨɞ: ɉɪɨɟɤɬ ɢɦɟɟɬ ɧɟɛɨɥɶɲɨɟ ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɜɫɥɟɞɫɬɜɢɟ ɛɨɥɶɲɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɫɬɨɤɚ, ɱɬɨ 
ɨɬɪɢɰɚɬɟɥɶɧɨ ɜɥɢɹɟɬ ɧɚ ɝɨɞɨɜɭɸ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
 

8.1.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɹɟɦ ɧɚ ɨɫɧɨɜɚɧɢɢ ȿɞɢɧɵɯ 
ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017 – 2042 ɝɝ. (ɩɪɢɤɚɡ ɉȺɈ 
«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 ɝ. №9) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
 ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
 ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
 ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
 ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ; 
 ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
 ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɦ, ɢɫɯɨɞɹ ɢɡ ɫɪɟɞɧɟɝɨ ɫɪɨɤɚ 

ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D1%82%D0%BE%D0%B2%D1%8B%D0%B9_%D1%80%D1%8B%D0%BD%D0%BE%D0%BA_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D0%B8_%D0%B8_%D0%BC%D0%BE%D1%89%D0%BD%D0%BE%D1%81%D1%82%D0%B8
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Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɟɦ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɨɫɬɚɬɨɱɧɨɣ 
ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ) 0,08%. 
 ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɟɦ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2. 
 
Ɍɚɛɥɢɰɚ 8.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɋɬɚɜɤɚ, 

ɬɵɫ.ɪɭɛ/Ɇɜɬ 
ɋɭɦɦɚ, 

ɦɥɧ.ɪɭɛ. 
Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 145,5 

ɉɪɨɱɢɟ 274,0 155,1 
ɂɬɨɝɨ ɩɨ Ƚɗɋ  299,6 

 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ. ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ 
ɧɚ ɪɟɦɨɧɬ ɜ %, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.3. 

 
Ɍɚɛɥɢɰɟ 8.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 

ɗɬɚɩ ɩɪɨɟɤɬɚ, ɝɨɞ ȼɟɥɢɱɢɧɚ, % 
Ɉɬ 1 ɞɨ 5 0,04 
Ɉɬ 6 ɞɨ 15 0,06 

Ɉɬ 16 ɞɨ 25 0,08 
ɋɜɵɲɟ 15 0,1 

 
Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ, ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 8.4. 
 
Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 
ɈȺɈ «ɋɈ – ȿɗɋ» 135,38ɬɵɫ.ɪɭɛ/Ɇɜɬ 76,6 

ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0.001097ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 5,4 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0.000318ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 1,6 
ɂɬɨɝɨ  83,6 

 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ∙ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 

ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ ɏɚɧɬɚɣɤɚ ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛ. 
Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 8.5. 
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Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2022 2023 2024 2025 2026 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 139,3 315,0 664,6 666,6 666,6 
Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ.ɪɭɛ. 37,0 100,5 383,3 378,5 372,1 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 93,1 264,3 314,2 314,2 314,2 
Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, 

ɦɥɧ.ɪɭɛ. 9,2 25,1 129,3 127,7 125,6 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, 
ɦɥɧ.ɪɭɛ. 21,8 69,6 83,5 83,5 83,5 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 3,0 3,3 3,3 3,3 3,3 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 303,7 777,9 1578,4 1574,1 1565,5 

 
ȼɵɜɨɞ: Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɹɜɥɹɸɬɫɹ ɫɚɦɨɣ ɛɨɥɶɲɨɣ ɫɬɚɬɶɟɣ 

ɪɚɫɯɨɞɨɜ ɷɬɨ ɨɫɨɛɟɧɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ Ƚɗɋ. 
Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ (ɪɢɫɭɧɨɤ 8.1). 

 
 

Ɋɢɫɭɧɨɤ 8.1– ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 
 

 ȼɵɜɨɞ: ɂɡ ɞɢɚɝɪɚɦɦɵ (ɪɢɫɭɧɨɤ 8.1) ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɨɫɧɨɜɧɭɸ 
ɱɚɫɬɶ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ ɫɨɫɬɚɜɥɹɸɬ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɷɬɨ 
ɩɪɨɢɫɯɨɞɢɬ ɢɡ-ɡɚ ɛɨɥɶɲɨɣ ɫɬɨɢɦɨɫɬɢ ɚɤɬɢɜɨɜ. 
 

8.1.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 

ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 
ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɍɫɬɶ-ɏɚɧɬɚɣɫɤɨɣ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ 
ɨɬɱɢɫɥɹɟɬɫɹ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ Ʉɨɞɟɤɫɨɦ ɊɎ.  

ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
 ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20%; 
 ɇȾɋ – 20%; 
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 ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34%; 
 ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2%  
 ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬ.ɱ – 4,8 ɪɭɛ. 

ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɡɚ ɩɟɪɢɨɞ 2022-
2026 ɝɨɞɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.6. 

 
Ɍɚɛɥɢɰɚ 8.6– ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2022 2023 2024 2025 2026 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 198,8 876,0 996,5 1022,0 1058,8 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 253,0 891,7 1169,3 1216,6 1247,0 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, ɦɥɧ.ɪɭɛ. 25,3 26,1 26,1 26,1 26,1 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 45,0 156,9 765,9 872,4 857,2 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 522,3 1950,8 2958,0 3137,3 3189,3 

 
8.2 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ  
 
ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɮɢɧɚɧɫɨɜ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɩɪɨɞɚɠɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ ɢ ɜ ɨɛɳɟɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɪɚɡɧɢɰɭ 
ɦɟɠɞɭ ɰɟɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɟё ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ.  

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.7. 
 

Ɍɚɛɥɢɰɚ 8.7 - Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2022 2023 2024 2025 2026 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 1600,1 5259,5 6588,1 6774,9 6942,2 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 303,7 777,9 1578,4 1574,1 1565,5 

EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 1296,4 4 481,5 5 009,6 5200,7 5376,6 

EBIT(ɩɪɢɛɵɥɶ ɨɬ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 1296,4 4481,5 5009,6 5200,7 5376,6 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 259,2 896,3 1001,9 1040,1 1075,3 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 1037,1 3585,2 4007,7 4160,6 4301,3 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ,% 20,00 20,00 20,00 20,00 20,00 

  
ȼɵɜɨɞ: ɉɪɢ ɜɵɯɨɞɟ ɧɚ ɩɨɥɧɭɸ ɦɨɳɧɨɫɬɶ ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ ɫɨɫɬɚɜɥɹɟɬ 62% 

ɨɬ ɜɵɪɭɱɤɢ(ɧɟɬɬɨ). 
ɂɡɦɟɧɟɧɢɟ ɫɭɦɦɵ ɩɪɢɛɵɥɢ/ɭɛɵɬɤɨɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 8.2. 
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Ɋɢɫɭɧɨɤ 8.2 – ɂɡɦɟɧɟɧɢɟ ɫɭɦɦɵ ɩɪɢɛɵɥɢ/ɭɛɵɬɤɨɜ ɩɨ ɩɪɨɟɤɬɭ, ɦɥɧ. ɪɭɛ. 

 
 ȼɵɜɨɞ: ɋ ɤɚɠɞɵɦ ɝɨɞɨɦ, ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɜɵɪɭɱɤɢ, ɧɟ ɫɦɨɬɪɹ ɧɚ ɩɨɜɵɲɟɧɢɟ 
ɪɚɫɯɨɞɨɜ ɢ ɧɚɥɨɝɨɜ, ɦɨɠɧɨ ɧɚɛɥɸɞɚɬɶ ɭɜɟɪɟɧɧɵɣ ɪɨɫɬ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ. 
 

8.2.1 Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ 
 
ɇɚ ɪɢɫɭɧɤɟ 8.3 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ Cash-Flow ɫ ɭɤɚɡɚɧɢɟɦ ɭɤɪɭɩɧɟɧɧɵɯ 

ɷɬɚɩɨɜ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɬɚɧɰɢɢ. 
 

 
Ɋɢɫɭɧɨɤ 8.3 – Ƚɪɚɮɢɤ Cash-Flow 

 
ɋɬɪɨɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 5 ɥɟɬ. Ɉɫɨɛɟɧɧɨɫɬɶ ɝɪɚɮɢɤɚ (ɟɝɨ 

ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɫɬɶ ɜ ɨɬɪɢɰɚɬɟɥɶɧɭɸ ɫɬɨɪɨɧɭ) ɫɜɹɡɚɧɚ ɫ ɜɵɫɨɤɢɦɢ 
ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹɦɢ. ɇɟɛɨɥɶɲɨɟ ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
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ɦɨɳɧɨɫɬɢ, ɜɵɫɨɤɢɟ ɧɚɥɨɝɢ ɩɪɢɜɨɞɹɬ ɤ ɫɧɢɠɟɧɢɸ ɩɪɢɛɵɥɢ, ɱɬɨ ɬɚɤɠɟ ɨɤɚɡɵɜɚɟɬ 
ɧɟɝɚɬɢɜɧɨɟ ɜɥɢɹɧɢɟ. 

 
8.3. Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 
Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

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

 
8.3.1 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
ɐɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 

ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 
1. ɑɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ 
2. ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 
3. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 
Ɋɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 

ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», ɭɬɜɟɪɠɞɟɧɧɵɯ 
ɩɪɢɤɚɡɨɦ ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000ɝ. № 54 ɧɚ ɨɫɧɨɜɚɧɢɢ 
Ɂɚɤɥɸɱɟɧɢɹ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 26.05.1999ɝ. №24-16-1/20-113; 

ɛ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ ɫɬɚɞɢɢ 
ɩɪɟɞɌɗɈ ɢ ɌɗɈ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 
31.03.2008ɝ № 155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24-16-1/20-113. 

ɜ) ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.» 

Ɋɚɫɱёɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ProjectExpert, ɮɢɪɦɵ ExpertSystems.  

Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

1) ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ ɍɫɬɶ-ɏɚɧɬɚɣɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 20 
ɥɟɬ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

2) ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɧɚ 1 ɤɜ. 2018 ɝɨɞɚ. 

3) ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ ɱɬɨ ɜ ɬɟɱɟɧɢɢ ɩɪɨɝɧɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɧɟ ɛɭɞɟɬ 
ɩɪɨɢɫɯɨɞɢɬɶ ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ, ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 
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8.3.2 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 

ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 
ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.8. 
 
Ɍɚɛɥɢɰɚ 8.8-ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «ɍɫɬɶ-ɏɚɧɬɚɣɫɤɚɹ 
Ƚɗɋ ɧɚ ɪɟɤɟ ɏɚɧɬɚɣɤɚ» 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2016 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6 
Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 84 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 5330,5 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,19 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɤȼɬ*ɱ 0,32 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 72300 

 
8.3.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 
ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɧɭɸ ɱɚɫɬɶ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ. Ⱦɨɯɨɞɧɚɹ 
ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱёɬ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 8.9.  
 
Ɍɚɛɥɢɰɚ 8.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

Ƚɨɞ 2022 2023 2024 2025 2026 

ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ.ɪɭɛ. 480,3 1797,2 2195,4 2268,2 2335,4 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ.ɪɭɛ. 45,0 156,9 765,9 872,4 857,2 

ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 525,6 1954,4 2961,5 3140,8 3192,8 

 
ȼɵɜɨɞ: ɨɤɚɡɵɜɚɟɬ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɪɚɡɜɢɬɢɟ ɪɟɝɢɨɧɚ ɢ 

ɫɬɪɚɧɵ ɜ ɰɟɥɨɦ, ɬɚɤ ɤɚɤ ɜɵɩɥɚɱɢɜɚɟɬ ɛɨɥɶɲɢɟ ɫɭɦɦɵ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ ɜ ɜɢɞɟ ɧɚɥɨɝɨɜ. 

 
8.4 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 

 
Ɍɢɩɵ ɪɢɫɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ: 
1) ɪɵɧɨɱɧɵɟ - ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 

 2) ɤɚɩɢɬɚɥɶɧɵɟ - ɜɨɡɦɨɠɧɨɫɬɶ ɧɟɭɞɚɱɧɨɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ, 
ɫɥɟɞɫɬɜɢɟɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɢɡɦɟɧɟɧɢɹ ɡɚɬɪɚɬ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɨ; 
 3) ɨɩɟɪɚɰɢɨɧɧɵɟ - ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɯɨɞɚ ɩɪɨɟɤɬɚ ɜ ɟɝɨ ɩɪɨɞɭɤɬɢɜɧɵɣ 
ɩɟɪɢɨɞ; 
 4) ɩɪɚɜɨɜɵɟ (ɩɨɥɢɬɢɱɟɫɤɢɣ, ɸɪɢɞɢɱɟɫɤɢɣ, ɫɭɜɟɪɟɧɧɵɣ) ɜɨɡɦɨɠɧɨɫɬɶ 
ɢɡɦɟɧɟɧɢɹ ɩɪɚɜɨɜɨɣ ɫɪɟɞɵ, ɜ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɛɢɡɧɟɫ; 
 5) ɮɢɧɚɧɫɨɜɵɟ (ɩɪɨɰɟɧɬɧɵɣ, ɜɚɥɸɬɧɵɣ) - ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɨɛɦɟɧɧɵɯ ɢ 
ɩɪɨɰɟɧɬɧɵɯ ɫɬɚɜɨɤ ɧɚ ɮɢɧɚɧɫɨɜɵɯ ɪɵɧɤɚɯ. 
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Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɨɜ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 

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

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

ɚ) ɋɬɚɜɤɢ ɧɚɥɨɝɨɜ; 
ɛ) Ɉɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ; 
ɜ) ɐɟɧɚ ɫɛɵɬɚ; 
ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɷɤɫɩɟɪɬɧɨ. 
Ƚɪɚɮɢɤɢ ɢɡɦɟɧɟɧɢɹ ɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ(8.3-8.6). 
 

 
Ɋɢɫɭɧɨɤ 8.3-ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 

 
ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ –ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ PI. 

 
Ɋɢɫɭɧɨɤ 8.4-ɋɭɦɦɚ PI ɨɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɢɧɜɟɫɬɢɰɢɣ 

 
ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ- ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ PI. 
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Ɋɢɫɭɧɨɤ 8.5-ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɫɛɵɬɚ 

 
ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ –ɭɜɟɥɢɱɟɧɢɟ ɜɟɥɢɱɢɧɵ PI. 

 

 
Ɋɢɫɭɧɨɤ 8.6 - ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
 

ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ–ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ PI. 
 

ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɣ ɪɢɫɤ ɞɥɹ 
ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. 

 
 
 
 
 
 
 



 

102 
 

 

9 Ƚɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɟ ɡɚɳɢɬɵ ȽȺ – ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ, ɩɪɢɟɦɨɱɧɵɟ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɢɫɩɵɬɚɧɢɹ 

 
9.1 ȼɜɨɞɧɚɹ ɱɚɫɬɶ 

 
Ƚɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɟ ɡɚɳɢɬɵ ɩɪɟɞɨɬɜɪɚɳɚɸɬ ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɨɜɪɟɠɞɟɧɢɹ 

ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜɫɥɟɞɫɬɜɢɟ ɧɚɪɭɲɟɧɢɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɨɬɞɟɥɶɧɵɯ ɟɝɨ ɭɡɥɨɜ. 
Ɂɚɳɢɬɵ ɞɟɣɫɬɜɭɸɬ ɥɢɛɨ ɧɚ ɫɢɝɧɚɥ (ɜ ɫɥɭɱɚɟ ɞɨɩɭɫɬɢɦɵɯ ɨɬɤɥɨɧɟɧɢɣ ɨɬ 

ɡɚɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ), ɥɢɛɨ ɧɚ ɨɫɬɚɧɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ (ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ 
ɨɩɚɫɧɵɯ ɩɨɜɪɟɠɞɟɧɢɣ, ɜɟɞɭɳɢɯ ɤ ɧɟɨɛɪɚɬɢɦɵɦ ɩɨɫɥɟɞɫɬɜɢɹɦ). 

Ɉɬɤɥɨɧɟɧɢɹ ɨɬ ɧɨɪɦɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɪɚɛɨɬɵ ɨɬɞɟɥɶɧɵɯ ɭɡɥɨɜ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɫɢɫɬɟɦ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɪɢɜɨɞɹɬ ɤ ɫɪɚɛɚɬɵɜɚɧɢɸ ȽɆɁ. 

ȼ ɋȺɍ ȽȺ ɪɟɚɥɢɡɨɜɚɧɵ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɟ ɡɚɳɢɬɵ ɫ ɞɟɣɫɬɜɢɟɦ ɧɚ 
ɨɫɬɚɧɨɜ ȽȺ, ɜɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦɵ ɚɜɚɪɢɣɧɨɝɨ ɡɚɤɪɵɬɢɹ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 
ɚɩɩɚɪɚɬɚ, ɫɛɪɨɫ ȺɊɁ, ɜɤɥɸɱɟɧɢɟ ɜɵɯɨɞɧɵɯ ɪɟɥɟ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɡɚɳɢɬ 
ɝɟɧɟɪɚɬɨɪɚ. Ⱥɜɚɪɢɣɧɚɹ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɨɫɬɚɧɨɜɤɚ ȽȺ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɚɥɝɨɪɢɬɦɚɦɢ ɚɜɚɪɢɣɧɵɯ ɨɫɬɚɧɨɜɨɤ. 

ɉɪɢ ɞɟɣɫɬɜɢɢ ȽɆɁ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɟɩɟɧɢ ɚɜɚɪɢɢ ɦɨɝɭɬ ɞɟɣɫɬɜɭɸɬ 
ɤɨɦɚɧɞɵ ɋɬɨɩ2 ɢɥɢ ɋɬɨɩ3. 

ɋɬɨɩ2.  Ⱦɚɧɧɚɹ ɤɨɦɚɧɞɚ ɮɨɪɦɢɪɭɟɬɫɹ ɩɪɢ ɫɪɚɛɚɬɵɜɚɧɢɢ ȽɆɁ ɢ ɨɛɨɪɨɬɚɯ 
ɦɟɧɶɲɟ 115%, ɷɥɟɤɬɪɨɧɧɵɣ ɨɝɪɚɧɢɱɢɬɟɥɶ ɜ ɉɌɄ ȺɊɑɆ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ 
ɩɨɥɨɠɟɧɢɟ 0%, ɚ ɆɉɈ ɜ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɤɨɥɨɧɤɟ ɭɩɪɚɜɥɟɧɢɹ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɩɨɥɨɠɟɧɢɟ “ɋɬɨɩ”. ɇɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ ɡɚɤɪɵɜɚɟɬɫɹ ɞɨ 
0%. Ƚɢɞɪɨɚɝɪɟɝɚɬ ɪɚɡɝɪɭɠɚɟɬɫɹ ɩɨ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɡɚɞɚɟɬɫɹ 
ɪɚɡɝɪɭɡɤɚ ɩɨ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦɭ ɪɟɝɭɥɹɬɨɪɭ ɜɨɡɛɭɠɞɟɧɢɹ. 
Ɉɬɤɥɸɱɚɟɬɫɹ ɝɟɧɟɪɚɬɨɪɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ, ɩɨɞɚɟɬɫɹ ɤɨɦɚɧɞɚ ɧɚ ɪɚɡɜɨɡɛɭɠɞɟɧɢɟ. 
Ⱦɚɥɟɟ ɜɵɩɨɥɧɹɟɬɫɹ ɧɨɪɦɚɥɶɧɵɣ ɨɫɬɚɧɨɜ ɋɬɨɩ1. 

ɋɬɨɩ3. Ⱦɚɧɧɚɹ ɚɜɚɪɢɣɧɚɹ ɤɨɦɚɧɞɚ ɮɨɪɦɢɪɭɟɬɫɹ ɜ ɉɌɄ ȺɊɑɆ ɢ ɩɟɪɟɞɚɟɬɫɹ 
ɜ ɉɌɄ ɌȺɢɍȼɈ. Ɂɚɩɨɦɢɧɚɟɬɫɹ ɚɜɚɪɢɣɧɨɟ ɫɨɫɬɨɹɧɢɟ ɚɝɪɟɝɚɬɚ. ȼɤɥɸɱɚɟɬɫɹ 
ɫɢɫɬɟɦɚ ɚɜɚɪɢɣɧɨɝɨ ɡɚɤɪɵɬɢɹ ɇȺ ɢ ɮɨɪɦɢɪɭɟɬɫɹ ɤɨɦɚɧɞɚ ɧɚ ɫɛɪɨɫ ȺɊɁ. ɉɪɢ 
ɭɫɥɨɜɢɢ, ɱɬɨ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɟɧɶɲɟ 115% ɮɨɪɦɢɪɭɟɬɫɹ ɤɨɦɚɧɞɚ ɋɬɨɩ2. 
ɇɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ ɡɚɤɪɵɜɚɟɬɫɹ ɞɨ 0%, ȽȺ ɪɚɡɝɪɭɠɚɟɬɫɹ ɩɨ ɚɤɬɢɜɧɨɣ ɢ 
ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ. Ɉɬɤɥɸɱɚɟɬɫɹ ɝɟɧɟɪɚɬɨɪɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɢ ɜɵɞɚɟɬɫɹ 
ɤɨɦɚɧɞɚ ɧɚ ɪɚɡɜɨɡɛɭɠɞɟɧɢɟ. Ⱦɚɥɟɟ ɜɵɩɨɥɧɹɟɬɫɹ ɧɨɪɦɚɥɶɧɵɣ ɨɫɬɚɧɨɜ ɋɬɨɩ1 

Ƚɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɟ ɡɚɳɢɬɵ ɞɟɥɹɬɫɹ ɧɚ: 
 1)ȽɆɁ (ɋɬɨɩ2, ɫ ɪɚɡɝɪɭɡɤɨɣ ɩɨ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ) ɞɨɥɠɧɵ ɫɪɚɛɚɬɵɜɚɬɶ 
ɩɪɢ: 

ɚɜɚɪɢɣɧɨɦ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜɤɥɚɞɵɲɟɣ ɫɟɝɦɟɧɬɨɜ ɉɒɌ; 
ɚɜɚɪɢɣɧɨɦ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜɤɥɚɞɵɲɟɣ ɫɟɝɦɟɧɬɨɜ ɉɒȽ; 
ɚɜɚɪɢɣɧɨɦ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜɤɥɚɞɵɲɟɣ ɫɟɝɦɟɧɬɨɜ ɉɉ; 
ɫɜɨɞɧɵɣ ɫɢɝɧɚɥ ɨɬ ɫɢɫɬɟɦɵ ɬɟɪɦɨɤɨɧɬɪɨɥɹ “Ⱥɜɚɪɢɣɧɨɟ ɩɨɜɵɲɟɧɢɟ 
ɬɟɦɩɟɪɚɬɭɪɵ”: 
 ɚɜɚɪɢɣɧɨɟ ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɫɟɪɞɟɱɧɢɤɚ ɫɬɚɬɨɪɚ; 
 ɚɜɚɪɢɣɧɨɟ ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ; 
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 ɚɜɚɪɢɣɧɨɟ ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɜ ɜɚɧɧɟ ɉɉ; 
 ɚɜɚɪɢɣɧɨɟ ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɜ ɜɚɧɧɟ ɉɒ; 
 ɚɜɚɪɢɣɧɨɟ ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɜ ɜɚɧɧɟ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɉɒ; 
 ɚɜɚɪɢɣɧɨɟ ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɜ ɜɨɡɞɭɯɨɨɯɥɚɞɢɬɟɥɟ; 
ɚɜɚɪɢɣɧɨɦ ɫɧɢɠɟɧɢɢ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɉɒȽ; 
ɚɜɚɪɢɣɧɨɦ ɫɧɢɠɟɧɢɢ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɉɉ; 
ɚɜɚɪɢɣɧɨɦ ɫɧɢɠɟɧɢɢ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɉɒɌ; 
ɚɜɚɪɢɣɧɨɦ ɩɨɜɵɲɟɧɢɢ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɉɒɌ; 
ɚɜɚɪɢɣɧɨɦ ɧɢɡɤɨɦ ɞɚɜɥɟɧɢɢ ɢɥɢ ɪɚɫɯɨɞɟ ɜɨɞɵ ɜ ɪɚɛɨɱɟɦ ɭɩɥɨɬɧɟɧɢɢ 
ɜɚɥɚ; 
ɚɜɚɪɢɣɧɨɦ ɫɢɝɧɚɥɟ ɨɬ ɫɢɫɬɟɦɵ ɜɢɛɪɨɤɨɧɬɪɨɥɹ ɜ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɪɟɠɢɦɟ; 
ɚɜɚɪɢɣɧɨɦ ɫɧɢɠɟɧɢɢ ɞɚɜɥɟɧɢɹ ɜ ɚɤɤɭɦɭɥɹɬɨɪɟ Ɇɇɍ; 
ɚɜɚɪɢɣɧɨɦ ɫɧɢɠɟɧɢɢ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɚɤɤɭɦɭɥɹɬɨɪɟ Ɇɇɍ; 
ɚɜɚɪɢɣɧɨ-ɜɵɫɨɤɨɦ ɛɢɟɧɢɟ ɜɚɥɚ ɬɭɪɛɢɧɵ; 
ɚɜɚɪɢɣɧɨ-ɜɵɫɨɤɨɣ ɜɢɛɪɚɰɢɢ ɨɬ ɫɢɫɬɟɦɵ ɜɢɛɪɨɤɨɧɬɪɨɥɹ; 
ɚɜɚɪɢɣɧɨɦ ɩɟɪɟɩɚɞɟ ɧɚ ɫɨɪɨɭɞɟɪɠɢɜɚɸɳɢɯ ɪɟɲɟɬɤɚɯ; 
ɚɜɚɪɢɣɧɨ-ɧɢɡɤɨɦ ɪɚɫɯɨɞɟ ɜɨɞɵ ɧɚ ɥɚɛɢɪɢɧɬɧɨɟ ɭɩɥɨɬɧɟɧɢɟ ɜɚɥɚ; 
ɞɪɭɝɢɟ ɡɚɳɢɬɵ, ɩɨ ɭɤɚɡɚɧɢɸ ɡɚɜɨɞɨɜ-ɢɡɝɨɬɨɜɢɬɟɥɟɣ ɨɫɧɨɜɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ; 
2)ȽɆɁ (ɋɬɨɩ3) ɞɨɥɠɧɵ ɫɪɚɛɚɬɵɜɚɬɶ ɩɪɢ: 
ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɗȽɊ: 
 ɧɟɬ ɩɢɬɚɧɢɹ ɉɌɄ ȺɊɑɆ; 
 ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɤɨɧɬɪɨɥɥɟɪɨɜ; 
 ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɞɚɬɱɢɤɨɜ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ; 
 ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɜ ɤɨɧɬɭɪɟ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ; 
 ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɜ ɤɨɧɬɭɪɟ ɇȺ; 
 ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɪɟɝɭɥɹɬɨɪɚ ɩɪɢ ɩɭɫɤɟ; 
 ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ. 

3)Ɋɟɡɟɪɜɧɚɹ ȽɆɁ I ɫɬɭɩɟɧɢ ɞɨɥɠɧɚɹ ɫɪɚɛɚɬɵɜɚɬɶ, ɟɫɥɢ ɱɟɪɟɡ ɡɚɞɚɧɧɨɟ 
ɜɪɟɦɹ ɇȺ ɧɟ ɛɭɞɟɬ ɡɚɤɪɵɬ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɪɚɛɚɬɵɜɚɧɢɟ ɫɢɫɬɟɦɵ 
ɚɜɚɪɢɣɧɨɝɨ ɡɚɤɪɵɬɢɹ. 

Ɋɟɡɟɪɜɧɚɹ ȽɆɁ II  ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɫɪɚɛɚɬɵɜɚɬɶ, ɟɫɥɢ ɧɟ ɫɪɚɛɨɬɚɥɚ ɫɢɫɬɟɦɚ 
ɚɜɚɪɢɣɧɨɝɨ ɡɚɤɪɵɬɢɹ ɢ ɱɟɪɟɡ ɡɚɞɚɧɧɨɟ ɜɪɟɦɹ ɇȺ ɧɟ ɛɭɞɟɬ ɡɚɤɪɵɬ. Ɂɚɳɢɬɚ 
ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɛɪɨɫ ȺɊɁ. 

ɉɨ ɫɢɝɧɚɥɭ “ɋɪɟɡ ɩɚɥɶɰɟɜ” ɜɵɩɨɥɧɹɟɬɫɹ ɧɨɪɦɚɥɶɧɵɣ ɨɫɬɚɧɨɜ ȽȺ ɢ ɫɛɪɨɫ 
ȺɊɁ. 

4)Ɍɚɤ ɠɟ ɫɭɳɟɫɬɜɭɸɬ ɡɚɳɢɬɵ, ɩɨɞɚɸɳɢɟ ɤɨɦɚɧɞɵ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ 
ɚɜɚɪɢɣɧɨɝɨ ɨɫɬɚɧɨɜɚ ɋɬɨɩ2, ɫɢɫɬɟɦɭ ɚɜɚɪɢɣɧɨɝɨ ɡɚɤɪɵɬɢɹ, ɫɛɪɨɫ ȺɊɁ ɢ ɧɚ 
ɞɟɣɫɬɜɢɟ ɜɵɯɨɞɧɵɯ ɪɟɥɟ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɡɚɳɢɬ, ɷɬɨ ɬɚɤɢɟ ɡɚɳɢɬɵ ɤɚɤ: 

ɫɪɚɛɚɬɵɜɚɧɢɟ ɡɚɳɢɬ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɢɫɬɟɦ; 
ɚɜɚɪɢɣɧɵɣ ɫɢɝɧɚɥ ɨɬ ɩɪɨɬɢɜɨɪɚɡɝɨɧɧɨɣ ɡɚɳɢɬɵ; 
ɚɜɚɪɢɣɧɨ-ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɜɨɞɵ ɧɚ ɤɪɵɲɤɟ ɬɭɪɛɢɧɵ; 
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ɡɚɳɢɬɚ ɨɬ ɡɚɬɨɩɥɟɧɢɹ ɩɪɢ ɪɚɡɪɵɜɟ ɜɨɞɨɜɨɞɚ; 
ɚɜɚɪɢɣɧɵɣ ɫɢɝɧɚɥ ɨɬ ɫɢɫɬɟɦɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ; 
ɡɚɳɢɬɚ ɨɬ ɪɚɡɝɨɧɚ 1 ɫɬɭɩɟɧɢ; 
ɡɚɳɢɬɚ ɨɬ ɪɚɡɝɨɧɚ 2 ɫɬɭɩɟɧɢ; 
ɫɢɝɧɚɥ ɨɬ ɫɢɫɬɟɦɵ ɜɢɛɪɨɤɨɧɬɪɨɥɹ. 

 
9.2 ȽɆɁ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ 

 
Ƚɟɧɟɪɚɬɨɪɧɵɣ ɩɨɞɲɢɩɧɢɤ – ɫɟɝɦɟɧɬɧɵɣ. ȼ ɪɚɞɢɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ 

ɫɟɝɦɟɧɬɵ ɨɩɢɪɚɸɬɫɹ ɧɚ ɫɮɟɪɢɱɟɫɤɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɜɢɧɬɨɜɵɯ ɪɟɝɭɥɢɪɭɟɦɵɯ 
ɨɩɨɪ, ɫɧɢɡɭ ɨɧɢ ɨɩɢɪɚɸɬɫɹ ɧɚ ɢɡɨɥɹɰɢɨɧɧɨɟ ɤɨɥɶɰɨ. ɉɨɜɟɪɯɧɨɫɬɶ ɬɪɟɧɢɹ 
ɫɟɝɦɟɧɬɨɜ ɨɛɥɢɰɨɜɚɧɚ ɷɥɚɫɬɢɱɧɵɦ ɦɟɬɚɥɥɨɩɥɚɫɬɦɚɫɫɨɜɵɦ ɩɨɤɪɵɬɢɟɦ. 

ɐɢɪɤɭɥɹɰɢɹ ɦɚɫɥɚ ɜ ɜɚɧɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɪɚɞɢɚɥɶɧɵɦɢ ɨɬɜɟɪɫɬɢɹɦɢ ɜɨ 
ɜɬɭɥɤɟ ɩɨɞɲɢɩɧɢɤɚ, ɪɚɛɨɬɚɸɳɢɦɢ ɩɪɢ ɜɪɚɳɟɧɢɢ ɤɚɤ ɰɟɧɬɪɨɛɟɠɧɵɟ ɧɚɫɨɫɵ. 

ɉɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɫɟɝɦɟɧɬɨɜ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɩɪɨɬɢɜ 
ɭɫɬɚɧɨɜɢɜɲɟɣɫɹ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɚɝɪɟɝɚɬɚ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ 
ɜɨɡɧɢɤɲɢɯ ɜ ɭɡɥɚɯ ɧɟɢɫɩɪɚɜɧɨɫɬɹɯ ɬɚɤɢɯ, ɤɚɤ ɪɚɡɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɟɝɦɟɧɬɨɜ ɢ 
ɫɧɢɠɟɧɢɟ ɭɪɨɜɧɹ ɦɚɫɥɚ, ɫɧɢɠɟɧɢɟ ɪɚɫɯɨɞɚ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ. 

ɉɪɢɱɢɧɚɦɢ ɫɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɦɚɫɥɚ ɦɨɝɭɬ ɛɵɬɶ: ɭɬɟɱɤɢ ɦɚɫɥɚ ɱɟɪɟɡ 
ɤɨɪɩɭɫ ɜɚɧɧɵ, ɱɟɪɟɡ ɧɟ ɩɥɨɬɧɨɫɬɢ ɜɟɧɬɢɥɹ ɫɥɢɜɚ ɦɚɫɥɚ ɢɡ ɜɚɧɧ. 

 
9.3 ȽɆɁ ɩɨɞɩɹɬɧɢɤɚ 

 
ɉɨɞɩɹɬɧɢɤ ɭɫɬɚɧɨɜɥɟɧ ɜ ɦɚɫɥɹɧɨɣ ɜɚɧɧɟ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɧɚ ɤɨɧɢɱɟɫɤɨɣ 

ɨɩɨɪɟ, ɡɚɤɪɟɩɥɟɧɧɨɣ ɧɚ ɤɪɵɲɤɟ ɬɭɪɛɢɧɵ. Ⱦɢɫɤ ɩɨɞɩɹɬɧɢɤɚ ɫ ɩɨɦɨɳɶɸ 
ɮɢɤɫɢɪɭɸɳɢɯ ɢ ɤɪɟɩɟɠɧɵɯ ɷɥɟɦɟɧɬɨɜ ɡɚɤɪɟɩɥɟɧ ɧɚ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɨɫɬɨɜɚ 
ɪɨɬɨɪɚ. ɋɟɝɦɟɧɬɵ ɩɨɞɩɹɬɧɢɤɚ ɨɩɢɪɚɸɬɫɹ ɧɚ ɪɟɝɭɥɢɪɭɟɦɵɟ ɜɢɧɬɨɜɵɟ ɨɩɨɪɵ, 
ɡɚɤɪɟɩɥɟɧɧɵɟ ɜ ɤɨɪɩɭɫɟ ɩɨɞɩɹɬɧɢɤɚ. ɉɨɤɚɡɚɬɟɥɟɦ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɢ 
ɫɨɫɬɨɹɧɢɹ ɹɜɥɹɟɬɫɹ ɩɨɫɬɨɹɧɫɬɜɨ ɭɫɬɚɧɨɜɢɜɲɢɯɫɹ ɪɚɛɨɱɢɯ ɬɟɦɩɟɪɚɬɭɪ 
ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɞɟɬɚɥɟɣ. ɋɦɚɡɤɚ ɩɨɞɩɹɬɧɢɤɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɨɛɪɚɡɨɜɚɧɢɟɦ 
ɦɚɫɥɹɧɨɝɨ ɤɥɢɧɚ ɦɟɠɞɭ ɫɟɝɦɟɧɬɚɦɢ ɢ ɡɟɪɤɚɥɶɧɵɦ ɞɢɫɤɨɦ ɜ ɩɪɨɰɟɫɫɟ ɧɚɛɨɪɚ 
ɨɛɨɪɨɬɨɜ ɢ ɪɚɛɨɬɵ ɚɝɪɟɝɚɬɚ. 

ɉɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɫɟɝɦɟɧɬɨɜ ɩɨɞɩɹɬɧɢɤɚ ɩɪɨɬɢɜ ɭɫɬɚɧɨɜɢɜɲɟɣɫɹ 
ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɚɝɪɟɝɚɬɚ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɜɨɡɧɢɤɲɢɯ ɜ ɭɡɥɚɯ 
ɧɟɢɫɩɪɚɜɧɨɫɬɹɯ. ɉɥɚɜɧɨɟ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɢɫɯɨɞɢɬ ɢɡ-ɡɚ 
ɫɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɜɚɧɧɟ, ɩɨɩɚɞɚɧɢɹ ɜɨɞɵ ɜ ɦɚɫɥɨ ɢɥɢ ɭɦɟɧɶɲɟɧɢɹ 
ɪɚɫɯɨɞɚ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ. 

ɉɪɢɱɢɧɚɦɢ ɫɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɦɚɫɥɚ ɦɨɝɭɬ ɛɵɬɶ: ɭɬɟɱɤɢ ɦɚɫɥɚ ɱɟɪɟɡ ɤɨɪɩɭɫ 
ɜɚɧɧɵ, ɱɟɪɟɡ ɧɟ ɩɥɨɬɧɨɫɬɢ ɜɟɧɬɢɥɹ ɫɥɢɜɚ ɦɚɫɥɚ ɢɡ ɜɚɧɧ. Ɋɚɛɨɬɚ ɫ ɩɨɧɢɠɟɧɧɵɦɢ 
ɭɪɨɜɧɹɦɢ ɩɪɢɜɨɞɹɬ ɤ ɭɯɭɞɲɟɧɢɸ ɭɫɥɨɜɢɣ ɫɦɚɡɤɢ, ɩɟɪɟɝɪɟɜɭ ɢ ɩɨɜɵɲɟɧɢɸ 
ɬɟɦɩɟɪɚɬɭɪɵ ɫɟɝɦɟɧɬɨɜ ɢ ɦɚɫɥɚ ɩɨɞɩɹɬɧɢɤɚ ɢ ɩɨɞɲɢɩɧɢɤɚ ɜɵɲɟ ɞɨɩɭɫɬɢɦɨɝɨ. 

ɋɨɝɥɚɫɧɨ ɉɌɗ ɞɥɹ ɤɚɠɞɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜ ɦɟɫɬɧɨɣ ɢɧɫɬɪɭɤɰɢɢ ɞɨɥɠɧɵ 
ɛɵɬɶ ɭɤɚɡɚɧɵ ɧɨɦɢɧɚɥɶɧɵɟ ɢ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɫɟɝɦɟɧɬɨɜ 
ɩɨɞɩɹɬɧɢɤɚ, ɩɨɞɲɢɩɧɢɤɨɜ ɢ ɦɚɫɥɚ ɜ ɦɚɫɥɨɜɚɧɧɚɯ, ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɚɹ 
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ɫɢɝɧɚɥɢɡɚɰɢɹ ɞɨɥɠɧɚ ɜɤɥɸɱɚɬɶɫɹ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɫɟɝɦɟɧɬɚ ɢ ɦɚɫɥɚ 
ɜ ɦɚɫɥɨɜɚɧɧɟ ɧɚ 5ºɋ ɫ ɜɵɲɟ ɧɨɦɢɧɚɥɶɧɨɣ ɞɥɹ ɞɚɧɧɨɝɨ ɜɪɟɦɟɧɢ ɝɨɞɚ. 

 
9.4 ȽɆɁ ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ 

 
ɉɨɞɲɢɩɧɢɤ ɧɚɩɪɚɜɥɹɸɳɢɣ - ɜɵɩɨɥɧɟɧ ɫɟɝɦɟɧɬɧɵɦ, 

ɫɚɦɨɫɦɚɡɵɜɚɸɳɢɦɫɹ, ɧɚ ɠɢɞɤɨɣ ɦɚɫɥɹɧɨɣ ɫɦɚɡɤɟ. ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ 
ɜɨɫɩɪɢɧɢɦɚɟɬ ɪɚɞɢɚɥɶɧɵɟ ɧɚɝɪɭɡɤɢ, ɜɨɡɧɢɤɚɸɳɢɟ ɨɬ ɦɟɯɚɧɢɱɟɫɤɨɝɨ, 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɞɢɫɛɚɥɚɧɫɨɜ ɪɨɬɨɪɚ. Ɉɯɥɚɠɞɟɧɢɟ ɦɚɫɥɚ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɨɞɨɣ. ȼɨɞɭ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɩɨɞɲɢɩɧɢɤɚ ɩɨɞɜɨɞɹɬ ɨɬ ɫɢɫɬɟɦɵ 
Ɍȼɋ ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɨɬɪɚɛɨɬɚɜɲɚɹ ɜɨɞɚ ɨɬɜɨɞɢɬɫɹ ɜ ɧɢɠɧɢɣ ɛɶɟɮ. ɉɪɢɱɢɧɚɦɢ 
ɭɦɟɧɶɲɟɧɢɹ ɪɚɫɯɨɞɚ ɜɨɞɵ ɦɨɝɭɬ ɛɵɬɶ ɡɚɫɨɪɟɧɢɟ ɮɢɥɶɬɪɨɜ ɩɨɞɜɨɞɚ ɜɨɞɵ ɤ 
ɩɨɞɲɢɩɧɢɤɭ ɢɥɢ ɤɚɧɚɥɨɜ ɫɦɚɡɤɢ ɩɨɞɲɢɩɧɢɤɚ. 

ɉɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪ ɦɚɫɥɚ ɢɥɢ ɫɟɝɦɟɧɬɨɜ, ɩɨɜɵɲɟɧɢɟ ɢɥɢ ɩɨɧɢɠɟɧɢɹ 
ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɦɚɫɥɨɜɚɧɧɟ ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɝɨɜɨɪɢɬ ɨ ɜɨɡɧɢɤɧɨɜɟɧɢɢ 
ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ. ɋɨɝɥɚɫɧɨ ɉɌɗ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɨɤ ɬɟɦɩɟɪɚɬɭɪ ɞɥɹ ɤɚɠɞɨɝɨ 
ɫɟɝɦɟɧɬɚ ɢ ɞɥɹ ɦɚɫɥɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ ɩɟɪɫɨɧɚɥɨɦ ɧɚ ɨɫɧɨɜɟ 
ɨɩɵɬɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢɥɢ ɢɫɩɵɬɚɧɢɣ ɢ ɜɧɨɫɹɬɫɹ ɜ ɦɟɫɬɧɭɸ ɢɧɫɬɪɭɤɰɢɸ. 

 
9.5 ȽɆɁ ɤɪɵɲɤɢ ɬɭɪɛɢɧɵ 

 

Ʉɪɵɲɤɚ ɬɭɪɛɢɧɵ ɹɜɥɹɟɬɫɹ ɷɥɟɦɟɧɬɨɦ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 
ɤɪɨɦɟ ɬɨɝɨ ɜɨɫɩɪɢɧɢɦɚɟɬ ɧɚɝɪɭɡɤɢ ɨɬ ɜɟɫɚ ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 
ɢ ɨɫɟɜɭɸ ɝɢɞɪɚɜɥɢɱɟɫɤɭɸ ɧɚɝɪɭɡɤɭ. ɇɚ ɜɧɭɬɪɟɧɧɢɯ ɮɥɚɧɰɚɯ ɤɪɵɲɤɢ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚɩɪɚɜɥɹɸɳɢɣ ɩɨɞɲɢɩɧɢɤ, ɭɩɥɨɬɧɟɧɢɟ ɜɚɥɚ ɢ ɨɩɨɪɚ 
ɩɨɞɩɹɬɧɢɤɚ. ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɚɝɪɟɝɚɬɚ ɧɚ ɤɪɵɲɤɭ ɬɭɪɛɢɧɵ ɩɨɫɬɭɩɚɟɬ ɜɨɞɚ, 
ɜ ɨɛɵɱɧɵɯ ɭɫɥɨɜɢɹɯ ɩɨɫɬɭɩɥɟɧɢɟ ɜɨɞɵ ɧɟ ɜɟɥɢɤɨ. ȼɨɞɚ ɨɬɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ 
ɞɪɟɧɚɠɧɵɯ ɧɚɫɨɫɨɜ. ɍɜɟɥɢɱɟɧɢɟ ɩɪɨɬɟɱɟɤ ɜɨɞɵ ɧɚ ɤɪɵɲɤɭ ɬɭɪɛɢɧɵ, ɟɫɥɢ 
ɭɫɬɪɨɣɫɬɜɨ ɧɟ ɫɩɪɚɜɥɹɟɬɫɹ ɫ ɨɬɤɚɱɤɨɣ, ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɧɚɪɭɲɟɧɢɢ ɤɚɤɨɝɨ-
ɥɢɛɨ ɢɡ ɭɩɥɨɬɧɹɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɢɥɢ ɨ ɧɚɪɭɲɟɧɢɢ ɫɚɦɢɯ ɨɬɤɚɱɢɜɚɸɳɢɯ 
ɭɫɬɪɨɣɫɬɜ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɧɚ ɛɚɡɟ ɞɚɬɱɢɤɨɜ ɭɪɨɜɧɹ ɜɨɞɵ. 

 
 

9.6 ȽɆɁ ɫɪɟɡɚ ɩɚɥɶɰɟɜ ɥɨɩɚɬɨɤ ɇȺ 
 

ɇɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ ɫɥɭɠɢɬ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɨɬɨɤɚ ɜɨɞɵ ɩɟɪɟɞ 
ɪɚɛɨɱɢɦ ɤɨɥɟɫɨɦ, ɚ ɬɚɤɠɟ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɚɫɯɨɞɚ ɜɨɞɵ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɢ 
ɩɪɟɤɪɚɳɟɧɢɹ ɪɚɫɯɨɞɚ ɩɪɢ ɨɫɬɚɧɨɜɤɟ ɚɝɪɟɝɚɬɚ. 

ɇɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ, ɧɢɠɧɟɟ ɤɨɥɶɰɨ, ɥɨɩɚɬɤɢ, 
ɦɟɯɚɧɢɡɦ ɩɨɜɨɪɨɬɚ ɥɨɩɚɬɨɤ, ɪɟɝɭɥɢɪɭɸɳɟɟ ɤɨɥɶɰɨ ɢ ɨɩɨɪɭ ɩɨɞɩɹɬɧɢɤɚ. 

Ɇɟɯɚɧɢɡɦ ɩɨɜɨɪɨɬɚ ɥɨɩɚɬɨɤ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɜɤɥɸɱɚɟɬ: 
ɪɟɝɭɥɢɪɭɸɳɟɟ ɤɨɥɶɰɨ, ɪɵɱɚɝɢ, ɧɚɤɥɚɞɤɢ, ɩɚɥɶɰɵ ɢ ɫɟɪɶɝɢ. Ʉɢɧɟɦɚɬɢɱɟɫɤɚɹ 
ɫɯɟɦɚ ɦɟɯɚɧɢɡɦɚ ɩɨɜɨɪɨɬɚ ɥɨɩɚɬɨɤ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɢɦɟɧɶɲɢɟ ɭɫɢɥɢɹ, 
ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɜɢɜɚɬɶ ɫɟɪɜɨɦɨɬɨɪɚɦ ɩɪɢ ɩɨɜɨɪɨɬɟ ɪɟɝɭɥɢɪɭɸɳɟɝɨ 
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ɤɨɥɶɰɚ. ɇɚ ɪɵɱɚɝɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚɤɥɚɞɤɚ, ɫ ɤɨɬɨɪɨɣ ɪɵɱɚɝ ɫɜɹɡɚɧ ɱɟɪɟɡ 
ɫɪɟɡɧɨɣ ɩɚɥɟɰ, ɹɜɥɹɸɳɢɣɫɹ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦ ɷɥɟɦɟɧɬɨɦ ɩɪɢ ɩɨɜɵɲɟɧɢɢ 
ɧɚɝɪɭɡɨɤ ɧɚ ɦɟɯɚɧɢɡɦ ɩɨɜɨɪɨɬɚ ɥɨɩɚɬɤɢ ɨɧ ɪɚɡɪɭɲɚɟɬɫɹ. Ʉɨɧɬɪɨɥɶ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɦɢ ɞɚɬɱɢɤɚɦɢ, ɤɨɬɨɪɵɟ ɫɪɚɛɚɬɵɜɚɸɬ ɩɪɢ ɫɪɟɡɟ 
ɩɚɥɶɰɚ. 

 
9.7 ȽɆɁ ɭɩɥɨɬɧɟɧɢɹ ɜɚɥɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 

 

ɍɩɥɨɬɧɟɧɢɟ ɜɚɥɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɤɪɟɩɢɬɫɹ ɤ ɤɪɵɲɤɟ ɬɭɪɛɢɧɵ ɢ 
ɩɪɟɩɹɬɫɬɜɭɟɬ ɩɪɨɧɢɤɧɨɜɟɧɢɸ ɜɨɞɵ ɢɡ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɜ ɤɪɵɲɤɭ ɬɭɪɛɢɧɵ. 
Ɉɧɨ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɭɩɥɨɬɧɟɧɢɣ: ɪɚɛɨɱɟɝɨ ɢ ɪɟɦɨɧɬɧɨɝɨ. 

Ɋɚɛɨɱɟɟ ɭɩɥɨɬɧɟɧɢɟ - ɬɨɪɰɟɜɨɝɨ ɬɢɩɚ. ɍɩɥɨɬɧɹɸɳɢɦɢ ɷɥɟɦɟɧɬɨɦ ɜ ɧɟɦ 
ɹɜɥɹɸɬɫɹ ɞɜɚ ɜɪɚɳɚɸɳɢɯɫɹ ɤɨɥɶɰɚ ɢɡ ɮɟɧɨɥɶɧɨɝɨ ɭɝɥɟɩɥɚɫɬɢɤɚ ɢ 
ɤɨɧɬɚɤɬɢɪɭɸɳɟɝɨ ɫ ɧɢɦɢ ɧɟɩɨɞɜɢɠɧɨɝɨ ɧɚɠɢɦɧɨɝɨ ɤɨɥɶɰɚ ɢɡ ɨɥɨɜɹɧɧɨɣ 
ɛɪɨɧɡɵ. Ȼɪɨɧɡɨɜɨɟ ɤɨɥɶɰɨ ɩɪɢɠɢɦɚɟɬɫɹ ɤ ɭɝɥɟɩɥɚɫɬɢɤɨɜɵɦ ɤɨɥɶɰɚɦ ɩɪɢ 
ɩɨɦɨɳɢ ɩɪɭɠɢɧ. Ɂɚ ɫɱɟɬ ɬɚɤɨɝɨ ɩɪɢɠɚɬɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɤɨɦɩɟɧɫɚɰɢɹ ɢɡɧɨɫɚ 
ɤɨɥɟɰ ɢɡ ɭɝɥɟɩɥɚɫɬɢɤɚ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ, ɚ ɬɚɤɠɟ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɞɧɹɬɢɹ ɪɨɬɨɪɚ 
ɧɚ ɬɨɪɦɨɡɚɯ. Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɢɡɧɨɫɚ ɢ ɨɯɥɚɠɞɟɧɢɹ ɩɚɪ ɬɪɟɧɢɹ ɜ ɡɨɧɭ ɦɟɠɞɭ 
ɧɢɦɢ ɩɨɞɜɨɞɢɬɫɹ ɨɬɮɢɥɶɬɪɨɜɚɧɧɚɹ ɜɨɞɚ ɨɬ ɫɢɫɬɟɦɵ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ Ƚɗɋ. Ɉɬ ɫɬɟɩɟɧɢ ɨɱɢɫɬɤɢ ɜɨɞɵ ɡɚɜɢɫɢɬ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɢ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɩɚɪ ɬɪɟɧɢɹ. ɉɨɷɬɨɦɭ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ 
ɨɱɢɫɬɤɢ ɜɨɞɵ ɮɢɥɶɬɪɵ ɫ ɦɚɤɫɢɦɚɥɶɧɨ ɬɟɯɧɢɱɟɫɤɢ ɜɨɡɦɨɠɧɨɣ ɫɬɟɩɟɧɶɸ 
ɨɱɢɫɬɤɢ ɩɪɢ ɨɛɟɫɩɟɱɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɩɨɞɜɨɞɢɦɨɣ ɜɨɞɵ ɩɨ ɞɚɜɥɟɧɢɸ ɢ 
ɪɚɫɯɨɞɭ.  

Ⱦɚɜɥɟɧɢɟ ɢ ɪɚɫɯɨɞ ɩɨɞɜɨɞɢɦɨɣ ɜɨɞɵ ɤɨɧɬɪɨɥɢɪɭɸɬɫɹ ɞɚɬɱɢɤɚɦɢ ɪɚɫɯɨɞɚ 
ɢ ɞɚɜɥɟɧɢɹ. 

 
9.8 Ɇɟɯɚɧɢɱɟɫɤɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɨɬɢɜɨɪɚɡɝɨɧɧɨɣ ɡɚɳɢɬɵ 

 

ɉɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɫɬɚɧɨɜɤɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 
ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɜɵɲɟ ɞɨɩɭɫɬɢɦɨɣ ɩɪɢ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɫɢɫɬɟɦɵ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. ɍɫɬɪɨɣɫɬɜɨ ɫɨɫɬɨɢɬ ɢɡ ɰɟɧɬɪɨɛɟɠɧɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ ɫɩɟɰɢɚɥɶɧɨɦ ɤɨɥɶɰɟ, ɡɚɤɪɟɩɥɟɧɧɨɦ ɧɚ ɜɚɥɭ 
ɬɭɪɛɢɧɵ, ɢ ɡɨɥɨɬɧɢɤɚ ɩɪɨɬɢɜɨɪɚɡɝɨɧɧɨɣ ɡɚɳɢɬɵ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ ɨɩɨɪɟ, 
ɡɚɤɪɟɩɥɟɧɧɨɣ ɧɚ ɤɪɵɲɤɟ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɩɨɞɲɢɩɧɢɤɚ ɬɭɪɛɢɧɵ. ɉɪɢ 
ɞɨɫɬɢɠɟɧɢɢ ɬɭɪɛɢɧɨɣ ɨɛɨɪɨɬɨɜ, ɭɤɚɡɚɧɧɵɯ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ, ɩɨɞ 
ɞɟɣɫɬɜɢɟɦ ɰɟɧɬɪɨɛɟɠɧɵɯ ɫɢɥ ɫɪɚɛɚɬɵɜɚɟɬ ɰɟɧɬɪɨɛɟɠɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ, 
ɤɨɬɨɪɵɣ ɜɨɡɞɟɣɫɬɜɭɟɬ ɧɚ ɡɨɥɨɬɧɢɤ ɩɪɨɬɢɜɨɪɚɡɝɨɧɧɨɣ ɡɚɳɢɬɵ ɢ ɨɬɤɪɵɜɚɟɬ 
ɞɨɫɬɭɩ ɦɚɫɥɚ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɨɬ Ɇɇɍ ɜ ɩɨɥɨɫɬɢ ɡɚɤɪɵɬɢɹ ɫɟɪɜɨɦɨɬɨɪɨɜ 
ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ. 

 

9.9 ɋɢɫɬɟɦɚ ɜɢɛɪɨɤɨɧɬɪɨɥɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 
 

ɉɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɧɟɩɪɟɪɵɜɧɨɝɨ ɤɨɧɬɪɨɥɹ ɜɢɛɪɚɰɢɢ ɢ ɛɢɟɧɢɹ ɭɡɥɨɜ ȽȺ. 
ɋɢɫɬɟɦɚ ɞɨɥɠɧɚ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɢ ɨɰɟɧɢɜɚɬɶ ɫɨɫɬɨɹɧɢɟ ɤɚɠɞɨɝɨ ɚɝɪɟɝɚɬɚ ɜ 
ɥɸɛɨɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ. Ɉɛɧɚɪɭɠɢɜɚɬɶ ɢ ɨɩɨɜɟɳɚɬɶ ɩɟɪɫɨɧɚɥ Ƚɗɋ ɨ 
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ɧɟɢɫɩɪɚɜɧɨɫɬɹɯ ɢ ɡɚɪɨɠɞɚɸɳɢɯɫɹ ɞɟɮɟɤɬɚɯ, ɚ ɬɚɤɠɟ ɜɵɞɚɜɚɬɶ ɫɢɝɧɚɥ ɧɚ ɨɫɬɚɧɨɜ 
ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ. Ʉɪɨɦɟ ɷɬɨɝɨ ɫ ɩɨɦɨɳɶɸ ɧɟё ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ 
ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɢ ɨɰɟɧɢɬɶ ɢɯ ɷɮɮɟɤɬɢɜɧɨɫɬɶ. 
ɋɢɫɬɟɦɚ ɜɢɛɪɨɤɨɧɬɪɨɥɹ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɞɚɬɱɢɤɨɜ: 

 Ɋɚɞɢɚɥɶɧɚɹ ɜɢɛɪɚɰɢɹ ɤɨɪɩɭɫɚ ɝɟɧɟɪɚɬɨɪɧɨɝɨ, ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ  
 ȼɟɪɬɢɤɚɥɶɧɚɹ ɜɢɛɪɚɰɢɹ ɤɨɪɩɭɫɚ ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ, ɨɩɨɪɵ 

ɩɨɞɩɹɬɧɢɤɚ, ɜɟɪɯɧɟɣ ɤɪɟɫɬɨɜɢɧɵ; 
 Ȼɢɟɧɢɟ ɢ ɫɦɟɳɟɧɢɟ ɜɚɥɚ ɜ ɡɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ, ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɢ 

ɮɥɚɧɰɟɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ; 
 Ȼɢɟɧɢɟ ɢ ɫɦɟɳɟɧɢɟ ɡɟɪɤɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɞɢɫɤɚ ɩɨɞɩɹɬɧɢɤɚ; 
 ȼɢɛɪɚɰɢɹ ɫɟɪɞɟɱɧɢɤɚ ɫɬɚɬɨɪɚ; 
 ɉɨɥɨɠɟɧɢɟ ɪɨɬɨɪɚ, ɜɨɡɞɭɲɧɵɣ ɡɚɡɨɪ ɪɨɬɨɪ-ɫɬɚɬɨɪ ɝɟɧɟɪɚɬɨɪɚ. 

 
9.10 ɋɢɫɬɟɦɚ Ɇɇɍ 

 
ɉɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɪɚɛɨɱɟɝɨ ɞɚɜɥɟɧɢɹ ɦɚɫɥɚ ɜ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɱɚɫɬɢ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 
ȼ ɫɨɫɬɚɜ Ɇɇɍ ɜɯɨɞɹɬ: 
Ƚɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪ; 
Ɇɚɫɥɨɧɚɫɨɫɧɵɣ ɚɝɪɟɝɚɬ; 
Ʌɟɤɚɠɧɵɣ ɚɩɩɚɪɚɬ; 
Ⱥɩɩɚɪɚɬɭɪɚ ɚɜɬɨɦɚɬɢɤɢ. 
Ƚɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪ ɫɨɫɬɨɢɬ ɢɡ ɜɨɡɞɭɲɧɨɝɨ ɢ ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ ɫɨɫɭɞɨɜ, 

ɫɨɟɞɢɧɟɧɧɵɯ ɜɨɡɞɭɲɧɵɦ ɬɪɭɛɨɩɪɨɜɨɞɨɦ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɫɪɟɞɫɬɜɚɦɢ 
ɤɨɧɬɪɨɥɹ, ɚɜɬɨɦɚɬɢɤɢ ɢ ɡɚɳɢɬɵ. Ɇɚɫɥɨɧɚɫɨɫɧɵɣ ɚɝɪɟɝɚɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɫɥɢɜɧɨɣ ɛɚɤ, ɧɚ ɜɟɪɯɧɟɦ ɥɢɫɬɟ ɤɨɬɨɪɨɝɨ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚɫɨɫɵ. 
 Ⱥɩɩɚɪɚɬɭɪɚ ɚɜɬɨɦɚɬɢɤɢ Ɇɇɍ ɨɫɭɳɟɫɬɜɥɹɟɬ ɤɨɧɬɪɨɥɶ ɫɥɟɞɭɸɳɢɯ 
ɩɚɪɚɦɟɬɪɨɜ: 

ɞɚɜɥɟɧɢɟ ɢ ɭɪɨɜɟɧɶ ɦɚɫɥɚ ɜ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɟ; 
ɭɪɨɜɟɧɶ ɦɚɫɥɚ ɜ ɫɥɢɜɧɨɦ ɛɚɤɟ ɦɚɫɥɨɧɚɫɨɫɧɨɝɨ ɚɝɪɟɝɚɬɚ; 
ɭɪɨɜɟɧɶ ɦɚɫɥɚ ɜ ɫɥɢɜɧɨɦ ɛɚɤɟ ɥɟɤɚɠɧɨɝɨ ɚɝɪɟɝɚɬɚ; 
ɩɨɥɨɠɟɧɢɟ ɩɟɪɟɩɭɫɤɧɵɯ ɤɥɚɩɚɧɨɜ ɢ ɢɯ ɢɫɩɪɚɜɧɨɫɬɶ; 
ɬɟɦɩɟɪɚɬɭɪɚ ɦɚɫɥɚ ɜ ɫɥɢɜɧɨɦ ɛɚɤɟ; 
ɧɚɥɢɱɢɟ ɜɨɞɵ ɜ ɦɚɫɥɟ ɜ ɫɥɢɜɧɨɦ ɛɚɤɟ; 
ɢɫɩɪɚɜɧɨɫɬɶ ɞɚɬɱɢɤɨɜ ɞɚɜɥɟɧɢɹ ɢ ɭɪɨɜɧɹ 
ɫɪɚɛɚɬɵɜɚɧɢɟ ɡɚɳɢɬ ɩɭɫɤɨɜɵɯ ɭɫɬɪɨɣɫɬɜ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ. 
ɉɪɢ ɞɨɫɬɢɠɟɧɢɢ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɟɞɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ 

ɩɨɞɚɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɢɦɩɭɥɶɫ ɧɚ ɫɢɝɧɚɥ ɢɥɢ ɨɫɬɚɧɨɜ. 
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9.11 ɉɪɢɟɦɨɱɧɵɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɢɫɩɵɬɚɧɢɹ 
 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɯɨɞɢɬ ɫɬɟɧɞɨɜɵɟ 
ɢɫɩɵɬɚɧɢɹ ɜ ɰɟɯɚɯ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ. Ɋɟɡɭɥɶɬɚɬɵ ɡɚɜɨɞɫɤɢɯ ɢɫɩɵɬɚɧɢɣ 
ɡɚɧɨɫɹɬ ɜ ɩɪɨɬɨɤɨɥɵ ɢ ɩɚɫɩɨɪɬ. 

ɇɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢɫɩɵɬɚɧɢɹ ɋȺɍ ȽȺ ɩɪɨɜɨɞɹɬ ɜ ɤɨɦɩɥɟɤɫɟ ɫ 
ɢɫɩɵɬɚɧɢɹɦɢ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɂɫɩɵɬɚɧɢɹ ɜ ɬɚɤɨɦ 
ɫɥɭɱɚɟ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ: 

ɢɫɩɵɬɚɧɢɹ ɞɨ ɡɚɩɨɥɧɟɧɢɹ ɜɨɞɨɣ ɩɪɨɬɨɱɧɨɝɨ ɬɪɚɤɬɚ ɝɢɞɪɨɬɭɪɛɢɧɵ; 
ɢɫɩɵɬɚɧɢɹ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ; 
ɢɫɩɵɬɚɧɢɹ ɩɪɢ ɜɤɥɸɱɟɧɧɨɦ ɜ ɫɟɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬɟ. 
Ⱦɨ ɡɚɩɨɥɧɟɧɢɹ ɜɨɞɨɣ ɩɪɨɬɨɱɧɨɝɨ ɬɪɚɤɬɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɟɪɫɨɧɚɥɨɦ 

ɫɬɚɧɰɢɢ ɩɪɨɜɟɪɹɸɬɫɹ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɨɤ ɬɟɦɩɟɪɚɬɭɪɵ ɫɟɝɦɟɧɬɨɜ ɩɨɞɲɢɩɧɢɤɚ, 
ɩɨɞɩɹɬɧɢɤɚ, ɩɪɨɜɟɪɹɟɬɫɹ ɧɚɥɢɱɢɟ ɫɢɝɧɚɥɨɜ ɨɬ ɪɚɡɥɢɱɧɵɯ ɞɚɬɱɢɤɨɜ: ɞɚɬɱɢɤɨɜ 
ɫɪɟɡɚ ɩɚɥɶɰɚ, ɞɚɬɱɢɤɨɜ ɬɟɦɩɟɪɚɬɭɪɵ ɫɟɝɦɟɧɬɨɜ ɩɨɞɲɢɩɧɢɤɨɜ ɢ ɩɨɞɩɹɬɧɢɤɚ, 
ɞɚɬɱɢɤɨɜ ɞɚɜɥɟɧɢɹ, ɞɚɬɱɢɤɨɜ ɩɨɥɨɠɟɧɢɹ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ, ɞɚɬɱɢɤɨɜ 
ɩɨɥɨɠɟɧɢɹ ɫɬɨɩɨɪɚ ɢ ɬ.ɞ. ɉɪɨɜɟɪɹɟɬɫɹ ɰɟɥɨɫɬɧɨɫɬɶ ɩɥɚɬ, ɤɚɱɟɫɬɜɨ ɩɚɟɤ, 
ɤɪɟɩɥɟɧɢɣ, ɪɚɡɴɟɦɨɜ ɢ ɤɨɧɬɚɤɬɨɜ. Ɍɚɤɠɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨɜɟɪɤɚ ɢ ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɟɝɭɥɢɪɨɜɤɚ ɜɪɟɦɟɧɢ ɡɚɤɪɵɬɢɹ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɩɪɢ 
ɪɭɱɧɨɦ ɭɩɪɚɜɥɟɧɢɢ ɪɟɝɭɥɹɬɨɪɚ ɫɤɨɪɨɫɬɢ. 

ɉɪɢ ɪɚɛɨɬɟ ɚɝɪɟɝɚɬɚ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ ɩɪɨɜɟɪɹɟɬɫɹ ɞɟɣɫɬɜɢɟ ɡɚɳɢɬɵ 
ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɪɟɝɭɥɹɬɨɪɚ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɞɨ 
115%. ɉɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨɜɟɪɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɭɫɬɪɨɣɫɬɜɚ ɩɪɨɬɢɜɨɪɚɡɝɨɧɧɨɣ 
ɡɚɳɢɬɵ: ɞɥɹ ɷɬɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬ ɡɚɩɭɫɤɚɟɬɫɹ ɧɚ ɪɭɱɧɨɦ ɭɩɪɚɜɥɟɧɢɢ ɧɚ ɯɨɥɨɫɬɨɣ 
ɯɨɞ ɢ ɩɨɜɵɲɚɟɬɫɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɞɨ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ (ɭɫɬɚɜɤɚ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ± 2% nɫɪɚɛ). ɉɪɢ ɩɨɜɵɲɟɧɢɢ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɜɵɲɟ ɭɫɬɚɜɤɢ ɢ ɧɟ 
ɫɪɚɛɚɬɵɜɚɧɢɢ ɩɪɨɬɢɜɨɪɚɡɝɨɧɧɨɣ ɡɚɳɢɬɵ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɫɧɢɠɚɟɬɫɹ ɞɨ 
ɧɨɦɢɧɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɩɪɢɤɪɵɬɢɟɦ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ. Ɉɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɨɫɬɚɧɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. ɉɪɨɢɡɜɨɞɢɬɫɹ ɪɟɝɭɥɢɪɨɜɤɚ ɭɫɬɪɨɣɫɬɜɚ ɩɪɨɬɢɜɨɪɚɡɝɨɧɧɨɣ 
ɡɚɳɢɬɵ ɢ ɢɫɩɵɬɚɧɢɹ ɩɨɜɬɨɪɹɸɬɫɹ. 

ɉɪɨɜɟɪɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɋɬɨɩ3 ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɪɢ ɫɧɹɬɢɢ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɚ ɫɢɫɬɟɦɵ ɚɜɚɪɢɣɧɨɝɨ 
ɡɚɤɪɵɬɢɹ. ɉɪɢ ɷɬɨɦ ɫɪɚɛɚɬɵɜɚɟɬ ɫɢɫɬɟɦɚ ɚɜɚɪɢɣɧɨɝɨ ɡɚɤɪɵɬɢɹ, ɩɪɨɢɫɯɨɞɢɬ 
ɡɚɤɪɵɬɢɟ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ, ɫɜɨɪɨɬ ɥɨɩɚɫɬɟɣ ɧɚ ɨɩɪɟɞɟɥɟɧɧɵɣ ɭɝɨɥ, 
ɨɫɬɚɧɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. ɉɨɫɥɟ ɩɪɨɜɟɪɤɢ ɝɢɞɪɨɚɝɪɟɝɚɬ ɩɨɞɥɟɠɢɬ ɨɫɦɨɬɪɭ. 
 ɂɫɩɵɬɚɧɢɹ ɧɚ ɜɤɥɸɱɟɧɧɨɦ ɜ ɫɟɬɶ ȽȺ ɩɪɨɜɨɞɹɬɫɹ ɞɥɹ ɩɪɨɜɟɪɤɢ ɝɚɪɚɧɬɢɣ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɤɚɱɟɫɬɜɚ ɩɪɨɰɟɫɫɨɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. ɂɫɩɵɬɚɧɢɹ ɧɚ ɫɛɪɨɫɵ 
ɧɚɝɪɭɡɤɢ ɩɪɨɢɡɜɨɞɹɬɫɹ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɛɨɱɟɣ 
ɩɪɨɝɪɚɦɦɨɣ ɭɬɜɟɪɠɞɟɧɧɨɣ ɩɪɟɞɫɬɚɜɢɬɟɥɟɦ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ ɢ ɝɥɚɜɧɵɦ 
ɢɧɠɟɧɟɪɨɦ. 

ȼ ɯɨɞɟ ɢɫɩɵɬɚɧɢɣ ɨɛɹɡɚɬɟɥɶɧɵɦ ɭɫɥɨɜɢɟɦ ɹɜɥɹɟɬɫɹ ɩɨɫɬɨɹɧɧɵɣ ɧɚɩɨɪ. ɋ 
ɪɚɡɪɟɲɟɧɢɹ ɞɢɫɩɟɬɱɟɪɚ ɝɢɞɪɨɚɝɪɟɝɚɬ ɜɤɥɸɱɚɸɬ ɜ ɫɟɬɶ ɢ ɩɪɢ ɪɚɛɨɬɟ ɚɝɪɟɝɚɬɚ ɩɨɞ 
ɧɚɝɪɭɡɤɨɣ ɩɪɨɢɡɜɨɞɹɬ ɧɚɫɬɪɨɣɤɭ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 
Ⱦɚɥɟɟ ɩɪɨɢɡɜɨɞɹɬ ɧɟɫɤɨɥɶɤɨ ɢɫɩɵɬɚɧɢɣ ɧɚ ɫɛɪɨɫɵ ɧɚɝɪɭɡɤɢ: 



 

109 
 

 

 ɢɫɩɵɬɚɧɢɟ ɧɚ ɫɛɪɨɫɵ ɧɚɝɪɭɡɤɢ 25% ɨɬ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɢ 
ɞɟɣɫɬɜɭɸɳɟɦ ɧɚɩɨɪɟ ɧɚ Ƚɗɋ;  

 ɢɫɩɵɬɚɧɢɟ ɧɚ ɫɛɪɨɫɵ ɧɚɝɪɭɡɤɢ 50% ɨɬ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɢ 
ɞɟɣɫɬɜɭɸɳɟɦ ɧɚɩɨɪɟ ɧɚ Ƚɗɋ; 

 ɢɫɩɵɬɚɧɢɟ ɧɚ ɫɛɪɨɫɵ ɧɚɝɪɭɡɤɢ 75% ɨɬ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɢ 
ɞɟɣɫɬɜɭɸɳɟɦ ɧɚɩɨɪɟ ɧɚ Ƚɗɋ;  

 ɢɫɩɵɬɚɧɢɟ ɧɚ ɫɛɪɨɫɵ ɧɚɝɪɭɡɤɢ 100% ɨɬ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɢ 
ɞɟɣɫɬɜɭɸɳɟɦ ɧɚɩɨɪɟ ɧɚ Ƚɗɋ; 

ɉɪɢ ɫɛɪɨɫɚɯ ɧɚɝɪɭɡɤɢ ɤɨɧɬɪɨɥɢɪɭɸɬ ɫɥɟɞɭɸɳɢɟ ɜɟɥɢɱɢɧɵ: 
ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ; 
ɨɬɤɪɵɬɢɟ ɇȺ; 
ɞɚɜɥɟɧɢɟ ɜ ɧɚɩɨɪɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ; 
ɞɚɜɥɟɧɢɟ ɧɚɞ ɪɚɛɨɱɢɦ ɤɨɥɟɫɨɦ ɬɭɪɛɢɧɵ; 
ɞɚɜɥɟɧɢɟ ɜ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɟ. 
ɉɪɢ ɩɥɚɧɨɜɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɢɫɩɵɬɚɧɢɹɯ ɩɪɨɢɡɜɨɞɹɬ ɢɡɦɟɪɟɧɢɟ 

ɫɥɟɞɭɸɳɢɯ ɜɟɥɢɱɢɧ: 
 ɦɚɤɫɢɦɚɥɶɧɨɣ ɢ ɭɫɬɚɧɨɜɢɜɲɟɣɫɹ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ; 
ɜɪɟɦɟɧɢ ɡɚɤɪɵɬɢɹ ɇȺ; 
ɩɨɜɵɲɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɟ; 
 ɫɛɪɚɫɵɜɚɟɦɨɣ ɧɚɝɪɭɡɤɢ. 
ɉɪɢ ɩɪɟɜɵɲɟɧɢɢ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ 

ɩɪɨɬɢɜɨɪɚɡɝɨɧɧɵɯ ɡɚɳɢɬ ɩɪɨɢɡɨɣɞɟɬ ɚɜɚɪɢɣɧɵɣ ɨɫɬɚɧɨɜ ɚɝɪɟɝɚɬɚ. ɉɨɫɥɟ 
ɨɫɬɚɧɨɜɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɫɦɨɬɪ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢ ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɜɪɟɦɟɧɢ 
ɡɚɤɪɵɬɢɹ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ. Ɂɚɬɟɦ ɢɫɩɵɬɚɧɢɟ ɧɚ ɫɛɪɨɫ ɧɚɝɪɭɡɤɢ 
ɧɟɨɛɯɨɞɢɦɨ ɩɨɜɬɨɪɢɬɶ.  

 ɢɫɩɵɬɚɧɢɟ ɫɢɫɬɟɦɵ ɚɜɚɪɢɣɧɨɝɨ ɡɚɤɪɵɬɢɹ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɫ 
ɪɚɡɝɪɭɡɤɨɣ ɚɝɪɟɝɚɬɚ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɞɟɣɫɬɜɭɸɳɟɦɭ ɧɚɩɨɪɭ ɧɚ Ƚɗɋ.   

ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɜɫɟɯ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɢɫɩɵɬɚɧɢɣ ɧɚ ɫɛɪɨɫɵ ɧɚɝɪɭɡɤɢ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɫɦɨɬɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɨɫɭɲɟɧɢɟɦ ɩɪɨɬɨɱɧɨɝɨ ɬɪɚɤɬɚ. 

ȼɵɜɨɞ: ɧɟɞɨɫɬɚɬɤɚɦɢ ɋȺɍ ȽȺ ɋɒȽɗɋ ɹɜɥɹɸɬɫɹ ɨɬɫɭɬɫɬɜɢɟ ɞɟɣɫɬɜɢɹ 
ɤɨɦɚɧɞɵ ɋɬɨɩ3 ɧɚ ɜɵɯɨɞɧɵɟ ɪɟɥɟ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɡɚɳɢɬ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɷɬɢ 
ɤɨɦɚɧɞɵ ɩɪɢɯɨɞɢɬɫɹ ɮɨɪɦɢɪɨɜɚɬɶ ɨɬɞɟɥɶɧɨ, ɩɨɦɢɦɨ ɷɬɨɝɨ ɭ ɫɨɥɟɧɨɢɞɨɜ 
ɫɢɫɬɟɦɵ ɚɜɚɪɢɣɧɨɝɨ ɡɚɤɪɵɬɢɹ ɨɬɫɭɬɫɬɜɭɟɬ ɪɟɡɟɪɜɧɨɟ ɩɢɬɚɧɢɟ, ɱɬɨ ɜ 
ɫɨɜɨɤɭɩɧɨɫɬɢ ɫɧɢɠɚɟɬ ɧɚɞɟɠɧɨɫɬɶ ɫɢɫɬɟɦɵ. 
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ȼ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɟ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ 
ɩɚɪɚɦɟɬɪɵ ɍɫɬɶ-ɏɚɧɬɚɣɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɪɟɤɟ ɏɚɧɬɚɣɤɚ, ɹɜɥɹɸɳɢɦɫɹ 
ɫɨɨɪɭɠɟɧɢɟɦ II ɤɥɚɫɫɚ. 
ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɡɧɚɱɟɧɢɹ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɫɥɭɱɚɟɜ: ɨɫɧɨɜɧɨɝɨ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1 
% ɢ ɩɨɜɟɪɨɱɧɨɝɨ 0,1 % ɪɚɜɧɵɯ 3988 ɢ 4560 ɦ3/ɫ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ, ɪɚɜɧɚɹ 566 Ɇȼɬ ɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ 1,53 ɦɥɪɞ. ɤȼɬ∙ɱ. 
ɇɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢ ɬɢɩ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ 
(ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ), ɧɚ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ 
ɧɚɩɨɪɵ:  
 ɦɚɤɫɢɦɚɥɶɧɵɣ –  58,80 ɦ; 
 ɪɚɫɱɟɬɧɵɣ – 42,40 ɦ; 
 ɦɢɧɢɦɚɥɶɧɵɣ – 41,00 ɦ. 
 Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɚɝɪɟɝɚɬɵ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɪɚɫɱɟɬɧɨɦɭ ɧɚɩɨɪɭ, ɫɨɫɬɚɜɥɹɟɬ 1541 ɦ3/ɫ.  
 ɉɪɢ ɜɵɛɨɪɟ ɬɭɪɛɢɧ ɪɚɫɫɦɚɬɪɢɜɚɥɨɫɶ ɬɪɢ ɜɚɪɢɚɧɬɚ ɊɈ75-ȼ, ɉɅȾ60 ɢ 
ɉɅ60-ȼ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɫ ɫɟɦɶɸ 
ɝɢɞɪɨɬɭɪɛɢɧɚɦɢ ɉɅ60-ȼ-530. 
 ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ 
ɜɪɚɳɟɧɢɹ 150 ɨɛ/ɦɢɧ ɛɵɥ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-850/190-40 ɫ 
ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 90 Ɇȼɬ.  
 Ⱦɚɥɟɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɩɪɨɫɬɵɦɢ ɛɥɨɤɚɦɢ ɢ 
ɩɪɢɧɹɬɚ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ 13 ɩɪɢɫɨɟɞɢɧɟɧɢɣ (7 ɩɪɨɫɬɵɯ 
ɛɥɨɤɨɜ, 6 ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ) ɄɊɍɗ 220 ɤȼ – "ɞɜɟ ɫɢɫɬɟɦɵ ɫɛɨɪɧɵɯ 
ɲɢɧ". ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢ ɤɚɬɚɥɨɝɚɦ ɛɵɥɨ ɜɵɛɪɚɧɨ ɫɥɟɞɭɸɳɟɟ 
ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɛɥɨɱɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɌȾɐ– 80000/220, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ  
ɌɋɁ- 2500/15 ɍ3 ɞɥɹ ȼɅɗɉ – ɫɬɚɥɟɚɥɸɦɢɧɟɜɵɟ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ 240/32.  
 ȼ ɤɚɱɟɫɬɜɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɩɪɢɧɹɬ ɷɥɟɝɚɡɨɜɵɣ ɤɨɦɩɥɟɤɫ ɄȺȽ-
20 ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɦɩɚɧɢɢ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ».  
 ɉɨɫɥɟ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ 
ɨɛɹɡɚɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɉɍɗ.  Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɛɵɥɚ ɩɪɢɧɹɬɚ ɩɨɞɡɟɦɧɚɹ. ȼɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ 
ɩɪɢɧɹɬɚ ɛɟɬɨɧɧɨɣ. 
 ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɜɯɨɞɹɬ: 
– ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɫ ɩɨɜɟɪɯɧɨɫɬɧɵɦ ɜɨɞɨɫɥɢɜɨɦ– 63 ɦ; 
– ɡɞɚɧɢɟ Ƚɗɋ – 149 ɦ; 
– ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɤɚɦɟɧɧɨ–ɧɚɛɪɨɫɧɚɹ ɩɥɨɬɢɧɚ – 231 ɦ; 
– ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ –93 ɦ; 
– ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ –42 ɦ; 
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 ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ 
ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ: 
– ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ – 45,7 ɦ; 
– ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ – -3,00 ɦ;  
– ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 2; 
– ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ ɜ ɫɜɟɬɭ – 18 ɦ; 
– ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ – 67,58 ɦ; 
– ɲɢɪɢɧɚ ɝɪɟɛɧɹ – 18 ɦ. 
 Ⱦɥɹ ɝɚɲɟɧɢɹ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜɨɞɧɨɝɨ ɩɨɬɨɤɚ, ɩɪɨɩɭɫɤɚɟɦɨɝɨ ɱɟɪɟɡ 
ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ, ɩɪɢɦɟɧɹɸɬɫɹ ɞɜɟ ɜɨɞɨɛɨɣɧɵɯ ɫɬɟɧɤɢ.  
 ȼɨ ɢɡɛɟɠɚɧɢɟ ɧɟɞɨɩɭɫɬɢɦɨ ɛɨɥɶɲɢɯ ɧɚɩɪɹɠɟɧɢɣ, ɩɨɹɜɥɹɸɳɢɯɫɹ ɩɪɢ 
ɧɟɪɚɜɧɨɦɟɪɧɵɯ ɨɫɚɞɤɚɯ ɨɫɧɨɜɚɧɢɹ ɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɞɟɮɨɪɦɚɰɢɹɯ, ɜ 
ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɹɯ ɬɟɥɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ, ɨɧɚ ɪɚɡɞɟɥɟɧɚ ɧɚ ɫɟɤɰɢɢ ɩɨɫɬɨɹɧɧɵɦɢ 
ɬɟɦɩɟɪɚɬɭɪɧɨ-ɨɫɚɞɨɱɧɵɦɢ ɲɜɚɦɢ.  
 Ɍɚɤɠɟ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ 
ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1,22 ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɣ 
ɧɚɝɪɭɡɨɤ (ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ II ɤɥɚɫɫɚ – 1,2). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɩɥɨɬɢɧɚ ɍɫɬɶ-ɏɚɧɬɚɣɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ. ɉɪɢ 
ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɧɚ ɩɪɨɱɧɨɫɬɶ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɸɬ 
ɤɪɢɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ, ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ.  ɉɥɨɬɢɧɚ 
ɨɬɜɟɱɚɟɬ ɜɫɟɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦɢ ɋɇɢɉ.  
 ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ.  
 ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
 – ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ – 7 ɥɟɬ;  
– ɫɟɛɟɫɬɨɢɦɨɫɬɶ – 0,32 ɪɭɛ/ɤȼɬ 
– ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ –  72,3 ɬɵɫ. ɪɭɛ./ɤȼɬ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɍɫɬɶ-ɏɚɧɬɚɣɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 
ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 

Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 
Ɍɚɛɥɢɰɚ Ⱥ.1 – Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɪɚɫɯɨɞɨɜ ɜɨɞɵ 
(ɦ3/ɫ) ɪ. ɏɚɧɬɚɣɤɚ ɜ ɫɬɜɨɪɟ ɍɫɬɶ-ɏɚɧɬɚɣɫɤɨɣ Ƚɗɋ ɡɚ 1936-1985 ɝɝ 

Ɋɚɫɯɨɞɵ ɜ ɤɭɛɢɱɟɫɤɢɯ ɦɟɬɪɚɯ ɜ ɫɟɤɭɧɞɭ 
Ƚɨɞɵ I II   III  IV V VI  VII VIII IX X XI   XII 

Qcp. 
ɝɨɞ 

1936 19 19 13 19 365 3440 1537 420 274 104 55 37 525 
1937 94 61 41 27 422 2610 1149 372 802 568 259 107 543 
1938 66 51 44 51 382 2560 1143 631 1240 366 121 74 561 
1939 63 47 39 31 78 2950 1437 691 699 633 206 125 583 
1940 62 55 41 41 62 2440 2150 1040 1040 667 189 71 655 
1941 65 46 39 46 39 1790 2510 987 718 359 200 110 576 
1942 80 51 44 36 37 3683 1253 490 386 288 131 98 548 
1943 68 54 47 40 47 4110 1990 892 628 402 168 110 713 
1944 60 53 40 40 60 2629 1926 844 554 284 162 115 564 
1945 70 56 49 42 49 1727 2426 954 694 347 193 107 560 
1946 73 58 44 44 140 2709 1977 868 570 292 167 118 588 
1947 78 70 70 70 292 1842 1757 1150 1180 592 278 161 628 
1948 63 56 42 42 63 3030 1523 644 598 807 318 233 618 
1949 70 56 49 42 49 1808 2526 997 752 363 202 111 585 
1950 40 20 13 12 125 2790 2000 876 575 294 168 119 586 
1951 62 45 28 22 34 2733 1493 949 670 312 153 119 552 
1952 45 38 26 19 32 1347 1396 813 768 387 235 140 437 
1953 44 37 25 19 31 2640 953 838 1250 409 109 25 532 
1954 64 45 41 42 41 2560 928 814 1218 398 106 56 526 
1955 62 35 21 17 463 3597 1220 483 380 282 128 97 565 
1956 66 52 44 44 66 1471 519 403 325 158 142 89 282 
1957 69 56 50 45 48 1809 2540 999 730 362 206 109 585 
1958 79 49 44 39 37 2757 2003 871 581 296 167 119 587 
1959 75 58 45 44 142 2924 2013 907 640 404 171 112 628 
1960 99 68 53 48 79 1861 1777 1160 1190 599 284 159 615 
1961 64 45 28 22 37 1281 1994 834 539 421 149 99 459 
1962 109 84 70 69 292 1786 1480 865 816 414 250 148 532 
1963 151 101 77 62 70 3063 1547 649 601 814 324 238 641 
1964 36 20 12 11 123 2154 3377 1840 990 368 166 67 764 
1965 79 54 36 23 31 2653 1453 929 656 302 146 118 540 
1966 79 57 31 16 86 1801 1900 891 746 416 214 125 530 
1967 132 118 81 103 80 1573 1496 946 779 441 233 159 512 
1968 109 59 74 38 82 2996 1400 879 567 351 155 129 570 
1969 108 135 110 90 71 2084 1386 961 1010 548 257 275 586 
1970 152 139 137 90 353 1955 1583 1140 953 437 240 193 614 
1971 142 127 110 105 213 2830 1637 740 527 468 316 227 620 
1972 133 153 112 93 383 2200 1133 527 618 305 288 199 512 
1973 169 144 113 101 99 2350 1269 649 624 410 330 230 541 
1974 215 147 86 49 71 2520 1353 804 488 322 227 232 543 
1975 157 117 99 94 89 2630 1007 576 526 432 274 235 520 
1976 147 98 78 84 65 2307 1383 795 645 431 267 165 539 
1977 147 99 80 801 306 3103 1600 701 440 273 223 195 664 
1978 141 129 86 86 68 3147 1226 690 692 395 236 212 592 
1979 182 159 119 73 232 2257 985 757 488 391 303 233 515 
1980 101 70 57 56 274 2403 826 426 410 264 198 155 437 
1981 122 90 73 78 329 1856 795 517 472 313 206 173 419 
1982 142 110 94 69 114 2028 1428 745 899 578 350 250 567 
1983 80 55 37 22 20 2587 1451 920 660 300 145 120 533 
1984 81 60 33 17 90 1920 2010 895 750 420 220 125 552 
1985 135 120 85 110 90 1650 1580 1030 780 450 235 161 536 
Qɫɪɦɟɫ 95 75 58 66 137 2419 1589 816 703 405 209 144 560 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɍɚɛɥɢɰɚ Ⱥ.2 – Ɋɚɫɱёɬ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ 

Ƚɪɚɮɢɤ ɧɚɝɪɭɡɤɢ 
ɂɄɇ 

Ʌɟɬɨ Ɂɢɦɚ 

ɱɚɫ 
ɈȾɍ ɊȾɍ ∆Pɫɭɦ,   

Ɇȼɬ 
∆ɗ,                    

ɦɥɧ Ʉȼɬ∙ɱ 
∆Pɫɭɦ,                         
Ɇȼɬ 

∆ɗ,                         
ɦɥɧ Ʉȼɬ∙ɱ ɥɟɬɨ ɡɢɦɚ ɥɟɬɨ ɡɢɦɚ 

1 18223 25852 5569 7900 9 0,01 42 0,04 
2 18056 26032 5518 7955 18 0,03 48 0,05 
3 18392 26613 5620 8133 34 0,07 68 0,11 
4 19238 27360 5879 8361 43 0,11 87 0,19 
5 19907 28239 6083 8629 50 0,14 147 0,49 
6 20504 28762 6266 8789 61 0,21 165 0,60 
7 21321 29217 6515 8928 70 0,27 215 0,95 
8 21137 29342 6459 8967 76 0,32 220 0,99 
9 20991 28912 6415 8835 89 0,44 245 1,22 
10 21025 28577 6425 8733 151 1,06 276 1,52 
11 20994 28613 6415 8744 155 1,11 293 1,71 
12 21219 28559 6484 8727 185 1,47 312 1,94 
13 21038 28550 6429 8724 235 2,12 314 1,97 
14 20932 28759 6397 8788 312 3,19 329 2,18 
15 20805 29347 6358 8968 379 4,19 466 4,23 
16 20641 29594 6308 9044 553 6,98 563 5,78 
17 20563 29363 6284 8973 628 8,25 781 9,48 
18 20838 29072 6368 8884 783 11,05 832 10,41 
19 20864 28541 6376 8722 853 12,38 951 12,67 
20 20458 27829 6252 8504 954 14,41 957 12,79 
21 19534 26946 5969 8234 957 14,45 1019 14,09 
22 18678 26461 5708 8086 985 15,08 1073 15,27 
23 18371 25821 5614 7891 1006 15,57 1074 15,29 
24 18174 25982 5554 7940 6553 148,70 8840 201,69 

 
Ɍɚɛɥɢɰɚ Ⱥ.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ 

Ɇɨɳɧɨɫɬɶ ɜ ɦɟɝɚɜɚɬɬɚɯ 
Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 

Pɫɪ, Ɇȼɬ 8366 8081 7586 7015 6520 6234 6233 6518 7012 7583 8078 8365 

Pmax, Ɇȼɬ 8801 8506 7993 7402 6889 6592 6591 6886 7398 7990 8503 8800 

 
ɉɊɂɅɈɀȿɇɂȿ Ȼ 

 
ȼɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 

 
Ɍɚɛɥɢɰɚ Ȼ.1 – ȼɟɥɢɱɢɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɫɱёɬɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 
ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

Ƚɨɞɵ Q ɦ3/ɫ № Qɭɛɵɜ ɦ3/ɫɟɤ 
 

K–1 (K–1)2 (K–1)3 P % 
1 2 3 4 5 6 7 8 9 

1936 3440 1 4110 1,631 0,631 0,398 0,251 1,4 
1937 2610 2 3683 1,462 0,462 0,213 0,098 3,4 
1938 2560 3 3597 1,427 0,427 0,183 0,078 5,4 
1939 2950 4 3440 1,365 0,365 0,133 0,049 7,3 
1940 2440 5 3377 1,340 0,340 0,116 0,039 9,3 
1941 2510 6 3147 1,249 0,249 0,062 0,015 11,3 
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1942 3683 7 3103 1,231 0,231 0,054 0,012 13,3 
1943 4110 8 3063 1,216 0,216 0,046 0,010 15,3 
1944 2629 9 3030 1,202 0,202 0,041 0,008 17,3 
1945 2426 10 2996 1,189 0,189 0,036 0,007 19,2 
1946 2709 11 2950 1,171 0,171 0,029 0,005 21,2 
1947 1842 12 2924 1,160 0,160 0,026 0,004 23,2 
1948 3030 13 2830 1,123 0,123 0,015 0,002 25,2 
1949 2526 14 2790 1,107 0,107 0,011 0,001 27,2 
1950 2790 15 2757 1,094 0,094 0,009 0,001 29,2 
1951 2733 16 2733 1,085 0,085 0,007 0,001 31,2 
1952 1396 17 2709 1,075 0,075 0,006 0,000 33,1 
1953 2640 18 2653 1,053 0,053 0,003 0,000 35,1 
1954 2560 19 2640 1,048 0,048 0,002 0,000 37,1 
1955 3597 20 2630 1,044 0,044 0,002 0,000 39,1 
1956 1471 21 2629 1,043 0,043 0,002 0,000 41,1 
1957 2540 22 2610 1,036 0,036 0,001 0,000 43,1 
1958 2757 23 2587 1,027 0,027 0,001 0,000 45,0 
1959 2924 24 2560 1,016 0,016 0,000 0,000 47,0 
1960 1861 25 2560 1,016 0,016 0,000 0,000 49,0 
1961 1994 26 2540 1,008 0,008 0,000 0,000 51,0 
1962 1786 27 2526 1,002 0,002 0,000 0,000 53,0 
1963 3063 28 2520 1,000 0,000 0,000 0,000 55,0 
1964 3377 29 2510 0,996 -0,004 0,000 0,000 56,9 
1965 2653 30 2440 0,968 -0,032 0,001 0,000 58,9 
1966 1900 31 2426 0,963 -0,037 0,001 0,000 60,9 
1967 1573 32 2403 0,954 -0,046 0,002 0,000 62,9 
1968 2996 33 2350 0,933 -0,067 0,005 0,000 64,9 
1969 2084 34 2307 0,916 -0,084 0,007 -0,001 66,9 
1970 1955 35 2257 0,896 -0,104 0,011 -0,001 68,8 
1971 2830 36 2200 0,873 -0,127 0,016 -0,002 70,8 
1972 2200 37 2084 0,827 -0,173 0,030 -0,005 72,8 
1973 2350 38 2028 0,805 -0,195 0,038 -0,007 74,8 
1974 2520 39 2010 0,798 -0,202 0,041 -0,008 76,8 
1975 2630 40 1994 0,791 -0,209 0,044 -0,009 78,8 
1976 2307 41 1955 0,776 -0,224 0,050 -0,011 80,8 
1977 3103 42 1900 0,754 -0,246 0,061 -0,015 82,7 

 
 
ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.2 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɷɦɩɢɪɢɱɟɫɤɢɯ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

 № ɫɬɪɨɤɢ P,% ɝɨɞ Qɩɨɥ ɝɨɞ Qɦɟɠ ɝɨɞ Qɫɪ ɝɨɞ 
1 2 1964 2090 1977 220 1964 764 
2 4 1943 1905 1970 218 1943 713 
3 6 1940 1668 1971 214 1977 664 
4 8 1959 1621 1982 213 1940 655 
5 10 1950 1560 1979 212 1963 641 
6 12 1958 1553 1972 208 1947 628 
7 14 1977 1551 1963 203 1959 628 
8 16 1946 1531 1947 201 1971 620 
9 18 1949 1521 1973 200 1948 618 
10 20 1957 1520 1969 199 1960 615 
11 22 1963 1518 1975 187 1970 614 
12 24 1941 1501 1962 180 1978 592 
13 25 1948 1501 1948 177 1946 588 
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14 27 1960 1497 1960 174 1958 587 
15 29 1944 1488 1985 173 1950 586 
16 31 1947 1482 1981 173 1969 586 
17 33 1951 1461 1937 173 1949 585 
18 35 1968 1461 1978 169 1957 585 
19 37 1942 1453 1974 169 1939 583 
20 39 1945 1450 1967 168 1941 576 
21 41 1939 1444 1976 167 1968 570 
22 43 1978 1439 1939 153 1982 567 
23 45 1971 1434 1940 149 1944 564 
24 47 1965 1423 1980 147 1938 561 
25 49 1953 1420 1938 144 1945 560 
26 51 1955 1420 1959 131 1955 560 
27 53 1936 1418 1984 131 1951 552 
28 55 1970 1408 1955 131 1984 552 
29 57 1983 1405 1966 128 1942 548 
30 59 1984 1394 1968 125 1937 543 
31 61 1938 1394 1957 118 1974 543 
32 63 1954 1380 1949 118 1973 541 
33 65 1969 1360 1943 117 1965 540 
34 67 1966 1335 1946 117 1976 539 
35 69 1974 1291 1945 114 1985 536 
36 71 1976 1283 1941 113 1983 533 
37 73 1937 1282 1961 108 1953 532 
38 75 1982 1275 1958 104 1962 532 
39 76 1985 1260 1944 102 1966 530 
40 78 1962 1237 1964 100 1954 526 
41 80 1973 1223 1954 99 1936 525 
42 82 1967 1199 1950 99 1975 520 
43 84 1975 1185 1965 99 1979 515 
44 86 1961 1162 1983 97 1967 512 
45 88 1979 1122 1952 97 1972 512 
46 90 1952 1121 1951 97 1961 459 
47 92 1972 1120 1942 96 1952 438 

 
 
 
ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ȼ.2 

 № ɫɬɪɨɤɢ P,% ɝɨɞ Qɩɨɥ ɝɨɞ Qɦɟɠ ɝɨɞ Qɫɪ ɝɨɞ 
48 94 1980 1016 1953 87 1980 437 
49 96 1981 910 1956 83 1981 419 
50 98 1956 680 1936 79 1956 282 

 
Ɍɚɛɥɢɰɚ Ȼ.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ 

 1 2 3 4 5 6 7 8 9 10 11 12 
Qɛɵɬ, 
ɦ3/ɫ 

45 30 19 20 176 2584 1137 403 358 276 119 91 

Qɢɫɩ, 
ɦ3/ɫ 

1 1 1 1 2 26 11 4 4 3 1 1 

Qɥɶɞɚ, 
ɦ3/ɫ 

1 1 1 -5 -8 0 0 0 0 0 5 5 
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Qɮɢɥ, 
ɦ3/ɫ 

1 1 1 1 1 1 1 1 1 1 1 1 

 ɬɪɟɛɨɜɚɧɢɹ ȼɏɄ 
Qɜɯɤ, 
ɦ3/ɫ 

150 150 150 150 150 300 300 300 200 150 150 150 

Q ɫ ɩ, 
ɦ3/ɫ 

100 100 100 100 100 100 100 100 100 100 100 100 

∑Qɩɨɬ, 
ɦ3/ɫ 

3 3 3 -3 -5 97 82 75 75 74 7 7 

Qɛ ɩɨɥ, 
ɦ3/ɫ 

42 27 16 23 181 2487 1055 328 283 202 112 84 

Z ɜɛ, ɦ 60,00 

Z ɧɛ, ɦ 0,39 0,22 0,09 0,17 1,97 21,52 10,74 3,58 3,09 2,20 1,19 0,87 

H, ɦ 58,61 58,78 58,91 58,83 57,03 37,48 48,26 55,42 55,91 56,80 57,81 58,13 

N ɛɵɬ, 
Ɇȼɬ 

21 14 8 12 89 802 438 156 136 99 56 42 

Qɜɯɤ, 
ɦ3/ɫ 

150 150 150 150 150 300 300 300 200 150 150 150 

Zɧɛ, ɦ 1,61 1,61 1,61 1,61 1,61 3,26 3,26 3,26 2,17 1,61 1,61 1,61 

H, ɦ 57,39 57,39 57,39 57,39 57,39 55,74 55,74 55,74 56,83 57,39 57,39 57,39 

Nɜɯɤ 
Ɇȼɬ 

70 70 70 70 70 140 140 140 100 70 70 70 

N ɛɵɬ- 
Nɜɯɤ, 
Ɇȼɬ 

-49 -56 -62 -58 19 662 298 16 36 29 -14 -28 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.4 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

Ɇɟɫɹɰ 
Qɛɵɬ ɩɨɥ, 

ɦ3/ɫ 
Qɮ, 
ɦ3/ɫ 

Q ɜɨɞɨɯɪ,  
ɦ3/ɫ 

Q ɯɨɥ ɫɛɪ, 
 ɦ3/ɫ 

Qɝɷɫ, 
 ɦ3/ɫ 

Qɧɛ,  
ɦ3/ɫ 

Qɜɯɤ, ɦ3/ɫ 

11 128 1 349 0 470 471 150 
12 97 1 920 0 1010 1011 150 
1 62 1 980 0 1039 1040 150 
2 35 1 465 0 497 498 150 
3 17 1 135 0 149 150 150 
4 21 1 125 0 149 150 150 
5 403 1 135 0 543 544 300 
6 3597 1 -3109 0 391 392 300 
7 1220 1 0 0 1138 1139 300 
8 483 1 0 0 408 409 300 
9 380 1 0 0 305 306 200 
10 282 1 0 0 208 209 150 

 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ȼ.4 

Ɇɟɫɹɰ 
V ɜɨɞɨɯɪɚɧ, ɤɦ3 Zɜɛ, ɦ Zɧɛ,ɦ ɇ,ɦ 

N ɝɷɫ, 
Ɇȼɬ 

N ɝɚɪ, 
Ɇȼɬ V ɧɚɱ ∆V ɤɦ^3 V ɤɨɧ Zɧɚɱ Zɤɨɧ Z ɫɪ 

11 24,29 0,90 23,39 60,00 59,72 59,86 5,08 53,78 217 217 
12 23,39 2,38 21,00 59,72 58,74 59,23 10,34 47,89 416 416 
1 21,00 2,54 18,46 58,74 57,48 58,11 10,60 46,51 416 416 
2 18,46 1,21 17,26 57,48 56,82 57,15 5,36 50,79 217 217 
3 17,26 0,35 16,91 56,82 56,62 56,72 1,61 54,11 69 ɩɨ ɜɯɤ 
4 16,91 0,32 16,58 56,62 56,42 56,52 1,61 53,91 69 ɩɨ ɜɯɤ 
5 16,58 0,35 16,23 56,42 56,21 56,32 5,83 49,49 231 ɩɨ ɜɯɤ 
6 16,23 -8,06 24,29 56,21 60,00 58,11 4,25 52,86 178 ɩɨ ɜɯɤ 
7 24,29 0,00 24,29 60,00 60,00 60,00 11,48 47,52 465 ɩɨ ɜɯɤ 
8 24,29 0,00 24,29 60,00 60,00 60,00 4,43 54,58 191 ɩɨ ɜɯɤ 
9 24,29 0,00 24,29 60,00 60,00 60,00 3,33 55,68 146 ɩɨ ɜɯɤ 
10 24,29 0,00 24,29 60,00 60,00 60,00 2,27 56,74 101 ɩɨ ɜɯɤ 

 
Ɍɚɛɥɢɰɚ Ȼ.5 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ, 
ɫɩɨɫɨɛ 1 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

Ɇɟɫɹɰ 
Qɛɵɬ ɩɨɥ, 

ɦ3/ɫ 
Qɮ, ɦ3/ɫ 

Q ɜɨɞɨɯɪ,  
ɦ3/ɫ 

Q ɯɨɥ ɫɛɪ, 
 ɦ3/ɫ 

Qɝɷɫ, 
 ɦ3/ɫ 

Qɧɛ,  
ɦ3/ɫ 

Qɜɯɤ, ɦ3/ɫ 

10 202 1 3 0 205 206 200 
11 112 1 203 0 315 316 150 
12 84 1 730 0 814 815 150 
1 42 1 790 0 832 833 150 
2 27 1 122 0 149 150 150 
3 16 1 133 0 149 150 150 
4 23 1 126 0 149 150 150 
5 181 1 -32 0 149 150 150 
6 2487 1 -1306 0 1181 1182 300 
7 1055 1 -756 0 299 300 300 
8 328 1 -29 0 299 300 300 
9 283 1 16 0 299 300 300 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ȼ.5 
 

 
Ɍɚɛɥɢɰɚ Ȼ.6 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ, 
ɫɩɨɫɨɛ 2 

Ɇɟɫɹɰ Qɛɵɬ ɩɨɥ, 
ɦ3/ɫ 

Qɮ, ɦ3/ɫ Q ɜɨɞɨɯɪ,  
ɦ3/ɫ 

Q ɯɨɥ ɫɛɪ, 
 ɦ3/ɫ 

Qɝɷɫ, 
 ɦ3/ɫ 

Qɧɛ,  
ɦ3/ɫ 

Qɜɯɤ, ɦ3/ɫ 

11 112 1 356 0 468 471 150 
12 84 1 920 0 1004 1011 150 
1 42 1 990 0 1032 1040 150 
2 27 1 467 0 494 498 150 
3 16 1 133 0 149 150 150 
4 23 1 126 0 149 150 150 
5 181 1 118 0 299 544 300 
6 2487 1 -2188 0 299 392 300 
7 1055 1 -756 0 299 1139 300 
8 328 1 -29 0 299 409 300 
9 283 1 -84 0 199 306 200 
10 202 1 -53 0 149 209 150 

 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ȼ.6 
 

V ɜɨɞɨɯɪɚɧ, ɤɦ3 Zɜɛ, ɦ Zɧɛ, 
ɦ 

ɇ, ɦ N ɝɷɫ, 
Ɇȼɬ 

N ɝɚɪ, 
Ɇȼɬ 

 ɗ, ɦɥɧ 
ɤȼɬ*ɱ V ɧɚɱ ∆V ɤɦ^3 Vɤɨɧ Zɧɚɱ Zɤɨɧ Z ɫɪ 

24,29 0,92 23,37 60,00 59,71 59,86 5,06 53,80 217 217 156 
23,37 2,38 20,98 59,71 58,73 59,22 10,28 47,94 414 416 298 
20,98 2,57 18,42 58,73 57,46 58,09 10,54 46,56 413 416 298 
18,42 1,21 17,21 57,46 56,79 57,12 5,33 50,80 216 217 155 
17,21 0,34 16,86 56,79 56,59 56,69 1,61 54,08 69 ɩɨ ɜɯɤ 50 
16,86 0,33 16,53 56,59 56,40 56,49 1,61 53,88 69 ɩɨ ɜɯɤ 50 
16,53 0,31 16,23 56,40 56,21 56,30 3,26 52,04 134 ɩɨ ɜɯɤ 96 
16,23 -5,67 21,90 56,21 59,14 57,67 3,26 53,41 137 ɩɨ ɜɯɤ 99 
21,90 -1,96 23,86 59,14 59,88 59,51 3,26 55,24 142 ɩɨ ɜɯɤ 102 
23,86 -0,08 23,93 59,88 59,90 59,89 3,26 55,63 143 ɩɨ ɜɯɤ 103 
23,93 -0,22 24,15 59,90 59,96 59,93 2,17 56,77 97 ɩɨ ɜɯɤ 70 
24,15 -0,14 24,29 59,96 60,00 59,98 1,61 57,37 74 ɩɨ ɜɯɤ 53 

 
  

V ɜɨɞɨɯɪɚɧ, ɤɦ3 Zɜɛ, ɦ Zɧɛ, 
ɦ 

ɇ, ɦ 
N ɝɷɫ, 
Ɇȼɬ 

N ɝɚɪ, 
Ɇȼɬ 

ɗ, 
ɦɥɧ ɤȼɬ∙ɱ V ɧɚɱ ∆V ɤɦ^3 V ɤɨɧ Zɧɚɱ Zɤɨɧ Z ɫɪ 

11 25,00 0,01 24,99 60,00 59,93 59,96 2,23 56,73 100 72 
12 24,99 0,53 24,47 59,93 59,88 59,90 3,44 55,47 150 108 
1 24,47 1,89 22,57 59,88 59,17 59,53 8,51 50,02 350 252 
2 22,57 2,05 20,53 59,17 58,05 58,61 8,68 48,93 350 252 
3 20,53 0,32 20,21 58,05 57,87 57,96 1,61 55,35 71 51 
4 20,21 0,34 19,87 57,87 57,68 57,77 1,61 55,17 71 51 
5 19,87 0,33 19,54 57,68 57,50 57,59 1,61 54,98 70 51 
6 19,54 -0,08 19,62 57,50 57,54 57,52 1,61 54,91 70 51 
7 19,62 -3,39 23,01 57,54 59,38 58,46 11,86 45,60 463 333 
8 23,01 -1,96 24,97 59,38 59,93 59,66 3,26 55,39 142 103 
9 24,97 -0,08 25,04 59,93 59,93 59,93 3,26 55,67 143 103 
10 25,04 0,04 25,00 59,93 59,93 59,93 3,26 55,67 143 103 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

 
Ɋɢɫɭɧɨɤ Ȼ.1 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

 
Ɋɢɫɭɧɨɤ ȼ.1 – ɍɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɭɪɛɢɧɵ ɉɅ-60 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 

 
 

Ɋɢɫɭɧɨɤ ȼ.2 – ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɦɨɞɟɥɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ-60 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 
 

 
Ɋɢɫɭɧɨɤ ȼ.3 – ɋɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ ɜɢɞ ɫɜɟɪɯɭ 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 
 

Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ 
 
Ɍɚɛɥɢɰɚ Ƚ.1 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ  

Ⱦɟɣɫɬɜɢɹ 

Ɉ
ɬɤ

ɥ.
 ȼ

/Ƚ
 

Ƚɚ
ɲ

ɟɧ
ɢɟ

 ɩ
ɨɥ

ɟɣ
 

Ɉ
ɫɬ

ɚɧ
ɨɜ

 ɬ
ɭɪ

ɛɢ
ɧɵ

 
ɢ 

ɫɛ
ɪɨ

ɫ 
Ⱥ

ɊɁ
 

ɉ
ɭɫ

ɤ 
ɉ

ɀ
Ɍ 

ȽȽ
 

Ɉ
ɬɤ

ɥ.
 ȼ

-5
00

 ɢ
 

Ɍɋ
ɇ

 

Ɋɚ
ɡɝ

ɪɭ
ɡɤ

ɚ 
ɩɨ

 Ɋ
 

ɉ
ɪɟ

ɞɭ
ɩɪ

. ɫ
ɢɝ

ɧɚ
ɥ 

Ɉ
ɬɤ

ɥ.
 Ɇ

ɒ
ȼ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 
ȾɁɉ I∆G + + + +     

ɁɁȽ 
U0G 

t1       +  

t2  -    +   

t3 + + +      

U03 t + + +      

Ɂɉɇ U> 
1 ɫɬɭɩɟɧɶ + +       

2 ɫɬɭɩɟɧɶ + +       

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 

I2 

ɋɈ       +  

ɂɈ + +       

ɈɌɋ I 
t1        + 

t2     +    

t3 + +       

Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦ. ɤ.ɡ.  
ɢ ɩɟɪɟɝɪɭɡɨɤ 

I1 

ɋɈ       +  

ɂɈ + +       

Ɉ Ɍ ɋ 
t1        + 

t2     +    

t3 + +       

Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ Z< 

1 ɫɬɭɩ. 
t1     +    

t2 + + +      

2 ɫɬɭɩ. 
t1        + 

t2     +    

t3 + +       

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

Iɪ 
ɋɈ         +  

ɂO + +       

ɨɬɫɟɱɤɚ + +       
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ƚ 
 
Ɍɚɛɥɢɰɚ Ƚ.2 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 
ɟɞɢɧɢɰɵ 

ɂɦɟɧɨɜɚɧɧɵɟ 
ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ, ܫʠʟ.ʝ 

Ͳ,ͳͷ ∙  ʜ. 0,687 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ, ܭʡ Ͳ,͵ - 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ 
Ͳ,ͷ ∙  ʜ 2,291 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, 
ȼ ͳ,ͷ ∙  ʜ 6,874 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɡɚɦɵɤɚɧɢɣ ɧɚ 

ɡɟɦɥɸ ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 

ܷ଴ 

 ଷ ܷ଴ீ - 15 ȼݐ ଶ ܷ଴ଶீ - 10 ȼݐ ଵ ܷ଴ଵீ - 6 ȼݐ

ܷ଴ଷ ݐ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ, ܭʡ 

1,1 - 

ɍɫɬɚɜɤɚ 
ɫɪɚɛɚɬɵɜɚɧɢɹ 

- 0,2 ȼ 

Ɂɚɳɢɬɚ ɨɬ 
ɩɨɜɵɲɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ 

ܷ > 

1 
ɫɬɭɩɟɧɶ ܷ஼ʟଵ 1,2Uɧ 120 ȼ 

2 
ɫɬɭɩɟɧɶ ܷ஼ʟଶ 1,4Uɧ 140 ȼ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ʜ 0,321 Ⱥܫ

ɉɈ ܫଶʞʢʠʙ Ͳ,ͳͷ ∙  ʜ 0,687 Ⱥܫ

ɈɌɋ I ܫଶʠ.ʖ. Ͳ,ʹ͸ʹ ∙  ʜ 1,201 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. 

ɢ ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ ܫʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 4,903 Ⱥܫ
ɉɈ ܫଵʞʢʠʙ ͳ,ͳ ∙  ʜ 5,041 Ⱥܫ

ɈɌɋ Uɫɪ - 66 ȼ 

Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ 
ɡɚɳɢɬɚ ܼ < 

1 
ɫɬɭɩɟɧɶ ܼூ 0,12 ͳ,ͷʹ ʝˏ 

2 
ɫɬɭɩɟɧɶ ܼூூ 0,345 4,37 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  
ɋɈ ܫ௉ ʠʗʒʜ. ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ 2,033 Ⱥܫ
ɉɈ ܫ௉ ʞʢʠʙ. ͳ,ͳ ∙  ʜʝʛ.ʟ 2,09 Ⱥܫ

Ɉɬɫɟɱɤɚ ܫ௉ ʞʢʠʙ. ʹ,ʹͶ ∙  ʜʝʛ.ʟ 4,256 Ⱥܫ
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