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ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ ɮɢɥɢɚɥ ɋɎɍ 

ɢɧɫɬɢɬɭɬ 
 

Ƚɢɞɪɨɷɧɟɪɝɟɬɢɤɢ, ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ 
ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ 

ɤɚɮɟɞɪɚ 
 

ɍɌȼȿɊɀȾȺɘ 
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
______     
ɩɨɞɩɢɫɶ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
«____» ________ 20___ɝ. 

 
 
 
 

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 
 

13.03.02 – ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɚ 
ɤɨɞ – ɧɚɢɦɟɧɨɜɚɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ 

 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ Ʉɚɬɭɧɶ. ȼɢɞɵ ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɢ 

ɬɟɦɚ 
ɫɟɬɟɣ ɫɪɟɞɧɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 6-35 ɤȼ. Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɹɯ  

      ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ      
 
 
 
 
 
 

Ɋɭɤɨɜɨɞɢɬɟɥɶ __________  __________________ ______________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ  ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
ȼɵɩɭɫɤɧɢɤ  __________      ______________ 

ɩɨɞɩɢɫɶ, ɞɚɬɚ      ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ ȻɊ ɩɨ ɬɟɦɟ «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ʉɚɬɭɧɶɫɤɨɣ 

Ƚɗɋ ɧɚ ɪɟɤɟ Ʉɚɬɭɧɶ. ȼɢɞɵ ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɢ ɫɟɬɟɣ ɫɪɟɞɧɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 6-35 
ɤȼ. Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɹɯ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ». 

 
Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ 
ɪɚɡɞɟɥɚɦ: 

 
ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ  __________  ______________ 

ɩɨɞɩɢɫɶ, ɞɚɬɚ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ     __________  ______________ 

ɩɨɞɩɢɫɶ, ɞɚɬɚ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ    __________  ______________ 

ɩɨɞɩɢɫɶ, ɞɚɬɚ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
Ɇɉ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɡɚɳɢɬɵ   __________  ______________ 

ɩɨɞɩɢɫɶ, ɞɚɬɚ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ __________  ______________ 

ɩɨɞɩɢɫɶ, ɞɚɬɚ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ,  
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɯɪɚɧɟ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ    __________  ______________ 

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

ɩɨɞɩɢɫɶ, ɞɚɬɚ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
ɇɨɪɦɨɤɨɧɬɪɨɥɥɟɪ    __________  ______________ 

ɩɨɞɩɢɫɶ, ɞɚɬɚ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
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ɋɈɄɊȺЩȿɇɇɕɃ ɉȺɋɉɈɊɌ ɄȺɌɍɇɖɋɄɈɃ Ƚɗɋ 
 
1. ɇɚɢɦɟɧɨɜɚɧɢɟ Ƚɗɋ      Ʉɚɬɭɧɶɫɤɚɹ Ƚɗɋ   
2. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ (ɤɪɚɣ, ɨɛɥɚɫɬɶ)  Ɋɟɫɩɭɛɥɢɤɚ Ⱥɥɬɚɣ  
3. Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ    Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ  
4. ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 
ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ       509   ɦ3/ɫ; 
ɛ) ɜɫɟɯ ɬɭɪɛɢɧ        606   ɦ3/ɫ; 
ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ, ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,1%  3285   ɦ3/ɫ; 
ɝ) ɦɢɧɢɦɚɥɶɧɵɣ        144   ɦ3/ɫ; 
5. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ    ɫɭɬɨɱɧɨɟ   ; 
ɛ) ɨɬɦɟɬɤɢ: ɇɉɍ   482,00  ɦ ; ɍɆɈ  481,46  ɦ ; 
ɜ) ɨɛɴɟɦɵ: ɩɨɥɧɵɣ  0,1355  ɤɦ3 ; ɩɨɥɟɡɧɵɣ  0,0829  ɤɦ3 ; 
ɝ) ɩɥɨɳɚɞɶ ɜɨɞɨɯɪɚɧɢɥɢɳɚ      5,4   ɤɦ2. 
6. ɇɚɩɨɪɵ Ƚɗɋ: 
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ  35,18   ɦ; ɛ) ɪɚɫɱɟɬɧɵɣ   33,76  ɦ; 
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ   32,70   ɦ. 
7. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ: ɭɫɬɚɧɨɜɥɟɧɧɚɹ  200  Ɇȼɬ; ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ   95   Ɇȼɬ; 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ  1,01  ɦɥɪɞ. ɤȼɬ·ɱ; 
ɜ) ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ  5066,5 ɱ. 
8. ɉɥɨɬɢɧɵ: 
ɚ) ɪɭɫɥɨɜɚɹ: ɬɢɩ   ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ , ɦɚɬɟɪɢɚɥ   ɛɟɬɨɧ  ; 
ɛ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ: ɬɢɩ  ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ , ɦɚɬɟɪɢɚɥ   ɛɟɬɨɧ  ; 
ɜ) ɥɟɜɨɛɟɪɟɠɧɚɹ: ɬɢɩ  ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ , ɦɚɬɟɪɢɚɥ   ɛɟɬɨɧ  ; 
ɝ) ɨɛɳɚɹ ɞɥɢɧɚ  496,60  ɦ, ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ  40,2  ɦ; 
ɨɛɳɢɣ ɨɛɴɟɦ ɬɟɥɚ   0,204   ɦɥɧ. ɦ3. 
9. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ: 
ɚ) ɬɢɩ   ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɛɟɡɜɚɤɭɭɦɧɵɣ ɜɨɞɨɫɥɢɜ    ; 
ɛ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪɵ ɩɪɨɥɟɬɨɜ    5 ɩɪɨɥɟɬɨɜ 16 ɯ7 ɦ   ; 
ɜ) ɬɨɥɳɢɧɚ ɩɟɪɟɥɢɜɚɸɳɟɝɨɫɹ ɫɥɨɹ   6,64 ɦ     ; 
ɝ) ɨɛɳɚɹ ɞɥɢɧɚ   95  ɦ; ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ  29  ɦ; 
10. Ɂɞɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ   ɩɪɢɩɥɨɬɢɧɧɨɟ , ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ   3  ; 
ɛ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ   ɤɪɟɦɧɢɫɬɨ-ɝɥɢɧɢɫɬɵɟ ɫɥɚɧɰɵ, ɤɪɟɦɧɢ  ; 
ɜ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ    ɤɪɭɝɥɚɹ ɦɟɬɚɥɥɢɱɟɫɤɚɹ   ; 
ɝ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ    ɢɡɨɝɧɭɬɚɹ     ; 
ɞ) ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɚɝɪɟɝɚɬɨɜ   19 ɦ     ; 
ɟ) ɪɚɡɦɟɪɵ: ɨɛɳɚɹ ɞɥɢɧɚ  84  ɦ, ɲɢɪɢɧɚ   44   ɦ. 
11) Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧ   ɉɅȾ50-ȼ60º   , ɢɯ ɞɢɚɦɟɬɪ  5,3  ɦ; 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɨɜ  ɋȼ-850/190-48  , ɢɯ ɦɨɳɧɨɫɬɶ  72,5  Ɇȼɬ; 
ɜ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ    125    ɨɛ/ɦɢɧ; 
ɝ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ  ɌȾɐ-125000/220  , ɢɯ ɤɨɥɢɱɟɫɬɜɨ  3  . 
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12) Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ   66300    ɪɭɛ/ɤȼɬ; 
ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ    81    ɤɨɩ/ɤȼɬ·ɱ; 
ɜ) ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ     11,5    ɥɟɬ. 
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ȼȼȿȾȿɇɂȿ 
 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ ɨɛɟɫɩɟɱɢɬ ɷɧɟɪɝɨɫɢɫɬɟɦɭ Ɋɟɫɩɭɛɥɢɤɢ 

Ⱥɥɬɚɣ ɜɵɫɨɤɨɦɚɧɟɜɪɟɧɧɵɦɢ ɝɟɧɟɪɢɪɭɸɳɢɦɢ ɦɨɳɧɨɫɬɹɦɢ, ɱɬɨ ɩɨɡɜɨɥɢɬ 
ɫɧɢɡɢɬɶ ɜɟɥɢɱɢɧɭ ɩɟɪɟɬɨɤɨɜ ɢɡ ɫɨɫɟɞɧɢɯ ɪɟɝɢɨɧɨɜ. Ⱦɥɹ ɛɨɥɟɟ ɩɨɥɧɨɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɨɬɟɧɰɢɚɥɚ Ʉɚɬɭɧɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ 
ɜɨɡɜɟɞɟɧɢɟ ɤɚɫɤɚɞɚ Ƚɗɋ. Ʉɚɬɭɧɶɫɤɚɹ Ƚɗɋ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɫɪɟɞɧɟɣ ɫɬɭɩɟɧɶɸ 
ɤɚɫɤɚɞɚ. 

ȼ ɫɢɥɭ ɫɢɥɶɧɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɫɬɨɤɚ Ʉɚɬɭɧɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ 
ɭɫɬɚɧɨɜɤɭ ɞɭɛɥɢɪɭɸɳɟɣ ɦɨɳɧɨɫɬɢ ɧɚ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ ɞɥɹ ɛɨɥɟɟ ɩɨɥɧɨɝɨ 
ɨɫɜɨɟɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɪɟɤɢ. 

Ⱦɥɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɬɪɟɛɭɟɬɫɹ ɩɨɞɨɛɪɚɬɶ 
ɨɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɩɨɡɜɨɥɹɸɳɟɟ ɪɚɛɨɬɚɬɶ Ƚɗɋ ɜ ɛɨɥɶɲɨɦ ɞɢɚɩɚɡɨɧɟ 
ɧɚɩɨɪɨɜ ɢ ɪɚɫɯɨɞɨɜ. 

Ɍɚɤ ɤɚɤ Ʉɚɬɭɧɶɫɤɚɹ Ƚɗɋ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɟɞɢɧɫɬɜɟɧɧɨɣ Ƚɗɋ ɜ ɪɟɫɩɭɛɥɢɤɟ, 
ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɟɞɢɧɫɬɜɟɧɧɵɦ ɜɵɫɨɤɨɦɚɧɟɜɪɟɧɧɵɦ ɢɫɬɨɱɧɢɤɨɦ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɫɬɚɧɰɢɢ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɵɫɨɤɭɸ 
ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ Ƚɗɋ ɧɚ ɪɵɧɤɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ. 

Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɛɟɡɨɩɚɫɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜɨ ɜɫɟɯ ɪɚɫɱɟɬɧɵɯ ɪɟɠɢɦɚɯ, 
ɨɩɪɟɞɟɥɹɟɦɵɯ ɫ ɭɱɟɬɨɦ ɤɥɚɫɫɚ ȽɌɋ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ. 
  



 

9 

1 Ɉɛɳɚɹ ɱɚɫɬɶ 
 
1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ 
 
1.1.1 Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 
Ʉɥɢɦɚɬ ɪɟɝɢɨɧɚ, ɜ ɤɨɬɨɪɨɦ ɩɥɚɧɢɪɭɟɬɫɹ ɜɨɡɜɟɞɟɧɢɟ Ʉɚɬɭɧɶɫɤɨɣ 

ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ (Ƚɗɋ) ɜɥɚɠɧɵɣ, ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, ɫ ɤɨɪɨɬɤɢɦ ɠɚɪɤɢɦ 
ɥɟɬɨɦ ɢ ɞɥɢɬɟɥɶɧɨɣ, ɦɨɪɨɡɧɨɣ ɡɢɦɨɣ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ 
ɞɨɥɢɧɚɯ ɫɨɫɬɚɜɥɹɟɬ 0…+5 °C, ɱɬɨ ɹɜɥɹɟɬɫɹ ɫɚɦɨɣ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɞɥɹ 
ɋɢɛɢɪɢ. ɋɪɚɜɧɢɬɟɥɶɧɨ ɧɟɜɵɫɨɤɚɹ ɚɦɩɥɢɬɭɞɚ ɤɨɥɟɛɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɬɟɱɟɧɢɟ 
ɝɨɞɚ (͵Ͳ°), ɹɜɥɹɟɬɫɹ ɛɥɚɝɨɩɪɢɹɬɧɵɦ ɮɚɤɬɨɪɨɦ ɩɪɢ ɜɵɛɨɪɟ ɦɟɫɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
Ƚɗɋ. ɂɡɦɟɧɟɧɢɟ ɨɫɚɞɤɨɜ ɜ ɡɚɫɭɲɥɢɜɵɟ ɢ ɞɨɠɞɥɢɜɵɟ ɦɟɫɹɰɵ ɫɨɫɬɚɜɥɹɟɬ 63 ɦɦ. 
ɂɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 34.2 °C. 

Ɂɧɚɱɟɧɢɟ ɚɦɩɥɢɬɭɞɵ ɭɱɢɬɵɜɚɟɬɫɹ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
ɝɢɞɪɨɭɡɥɚ (Ƚɍ), ɬɚɤ ɤɚɤ ɡɧɚɱɢɬɟɥɶɧɵɟ ɤɨɥɟɛɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ 
ɩɪɢɜɨɞɹɬ ɤ ɞɟɮɨɪɦɚɰɢɹɦ ɬɟɥɚ ɩɥɨɬɢɧɵ, ɫɧɢɠɟɧɢɸ ɩɪɨɱɧɨɫɬɢ ɝɪɭɧɬɚ ɜ 
ɨɫɧɨɜɚɧɢɢ, ɢɡɦɟɧɟɧɢɸ ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɪɭɧɬɚ. 

ɋɪɟɞɧɢɟ ɦɧɨɝɨɥɟɬɧɢɟ ɞɚɧɧɵɟ ɨ ɢɡɦɟɧɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ ɢ 
ɧɨɪɦɚ ɨɫɚɞɤɨɜ ɜ ɪɚɣɨɧɟ ɫɬɜɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 

 
Ɍɚɛɥɢɰɚ 1 – Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɧɨɪɦɚ ɨɫɚɞɤɨɜ 

Ɇɟɫɹɰɵ 
Ɍɟɦɩɟɪɚɬɭɪɚ, ºC ɇɨɪɦɚ ɨɫɚɞɤɨɜ, 

ɦɦ ɫɪɟɞɧɹɹ ɦɢɧɢɦɚɥɶɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ 

I -14,2 -19,1 -9,2 12 

II  -13,4 -19,1 -7,6 11 

III  -5,9 -11,7 -0,1 12 

IV 4,5 -1,5 10,6 26 

V 12,6 5,8 19,5 55 

VI  18,1 11,5 24,8 62 

VII 20,0 13,6 26,5 74 

VIII 17,5 11,1 24,0 65 

IX 12,1 5,6 18,6 45 

X 3,8 -1,2 8,8 36 

XI  -5,9 -10,2 -1,5 21 

XII -12,6 -17,1 -8,0 18 

 
1.1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 
Ʉɚɬɭɧɶ, ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɪɟɫɩɭɛɥɢɤɢ, ɨɛɥɚɞɚɟɬ ɧɚɢɛɨɥɟɟ ɦɨɳɧɵɦ 

ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɦ ɩɨɬɟɧɰɢɚɥɨɦ, ɫɨɫɬɚɜɥɹɸɳɢɦ 31 ɦɥɪɞ. ɤȼɬ·ɱ ɜ ɝɨɞ. ɗɬɨ 
ɫɚɦɚɹ ɦɨɳɧɚɹ ɢɡ ɪɟɤ, ɩɪɨɬɟɤɚɸɳɢɯ ɜ Ƚɨɪɧɨɦ Ⱥɥɬɚɟ. Ɋɟɤɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɧɟɪɚɜɧɨɦɟɪɧɵɦ ɫɬɨɤɨɦ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ. Ɇɚɥɨɜɨɞɧɵɦɢ ɦɟɫɹɰɚɦɢ ɹɜɥɹɸɬɫɹ 
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ɞɟɤɚɛɪɶ, ɹɧɜɚɪɶ ɮɟɜɪɚɥɶ ɢ ɦɚɪɬ. ɉɢɤ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɢɸɧɶ, ɢɸɥɶ ɢ ɚɜɝɭɫɬ. ɗɬɨ 
ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɩɢɬɚɧɢɹ ɪɟɤɢ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɥɟɞɧɢɤɨɜɨɟ (77%). ɋɨɡɞɚɧɢɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨɡɜɨɥɢɬ ɡɚɪɟɝɭɥɢɪɨɜɚɬɶ ɪɟɤɭ ɢ ɫɤɨɦɩɟɧɫɢɪɨɜɚɬɶ 
ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɫɬɨɤɚ. ɉɥɨɳɚɞɶ ɜɨɞɨɫɛɨɪɧɨɝɨ ɛɚɫɫɟɣɧɚ ɫɨɫɬɚɜɥɹɟɬ 60 900 ɤɦ². 
ɒɢɪɢɧɚ ɪɟɤɢ ɞɨɫɬɢɝɚɟɬ 70 ɦ, ɝɥɭɛɢɧɚ 7 ɦ. 

ȼ ɛɚɫɫɟɣɧɟ ɪɟɤɢ ɧɚɫɱɢɬɵɜɚɟɬɫɹ ɛɨɥɟɟ 800 ɥɟɞɧɢɤɨɜ ɨɛɳɟɣ ɩɥɨɳɚɞɶɸ 625 
ɬɵɫ. ɤɦ², ɩɨɷɬɨɦɭ ɥɟɞɧɢɤɨɜɨɟ ɩɢɬɚɧɢɟ ɢɝɪɚɟɬ ɫɭɳɟɫɬɜɟɧɧɭɸ ɪɨɥɶ. ȼɫɥɟɞɫɬɜɢɟ 
ɩɨɞɨɛɧɨɝɨ ɬɢɩɚ ɩɢɬɚɧɢɹ ɪɟɠɢɦ ɪɟɤɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɦ 
ɩɨɥɨɜɨɞɶɟɦ ɜ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ ɢ ɥɟɬɧɟ-ɨɫɟɧɧɢɣ ɩɟɪɢɨɞɵ ɢ ɨɱɟɧɶ ɦɚɥɵɦ ɫɬɨɤɨɦ ɜ 
ɡɢɦɧɢɣ ɩɟɪɢɨɞ. Ɂɚɦɟɪɡɚɟɬ ɜ ɜɟɪɯɨɜɶɹɯ ɜ ɞɟɤɚɛɪɟ, ɜ ɧɢɡɨɜɶɹɯ — ɜ ɤɨɧɰɟ ɧɨɹɛɪɹ, 
ɜɫɤɪɵɜɚɟɬɫɹ ɜ ɩɟɪɜɨɣ ɩɨɥɨɜɢɧɟ ɚɩɪɟɥɹ 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ, ɚ 
ɬɚɤɠɟ ɞɥɹ ɪɚɫɱɟɬɨɜ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ Ƚɍ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1 
ɩɪɢɜɨɞɢɬɫɹ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ Ʉɚɬɭɧɢ ɜ ɪɚɣɨɧɟ ɜɵɛɪɚɧɧɨɝɨ ɫɬɜɨɪɚ ɫɨ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɦɢ ɪɚɫɯɨɞɚɦɢ. 

ɋɪɟɞɧɢɣ ɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ ܳ̅ʛʜʝʒ Ʉɚɬɭɧɢ ɜɵɱɢɫɥɹɟɬɫɹ, ɤɚɤ ɨɬɧɨɲɟɧɢɟ 
ɫɭɦɦɵ ɫɪɟɞɧɟɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ ɤ ɱɢɫɥɭ ɥɟɬ ɧɚɛɥɸɞɟɧɢɹ: 

 ܳ̅ʛʜʝʒ = ∑ ொ̅ʒʝʓ,𝑖௡ = ଷଵଶ଼ଵହ଴ = ͸ʹ͸ ˏଷ/˔,      (1.1) 

 
ɝɞɟ ܳ̅ʛʜʝʒ – ɫɪɟɞɧɢɣ ɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ Ʉɚɬɭɧɢ, ɦ3/ɫ; ܳ̅ʒʝʓ,௜ – ɫɪɟɞɧɢɣ ɝɨɞɨɜɨɣ ɪɚɫɯɨɞ Ʉɚɬɭɧɢ ɜ i-ɣ ɝɨɞ, ɦ3/ɫ; ݊ – ɱɢɫɥɨ ɥɟɬ ɧɚɛɥɸɞɟɧɢɹ. 

ɇɨɪɦɚ ɫɬɨɤɚ Ʉɚɬɭɧɢ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɫɬɜɨɪɟ: 
 ܹ̅ʛʜʝʒ = ܳ̅ʛʜʝʒ ∙ ݐ = ͸ʹ͸ ∙ ͵ͳͷ͵͸ͲͲͲ ∙ ͳͲ−ଽ = ͳͻ,͹Ͷ ˍˏଷ,  (1.2) 
 

ɝɞɟ ܹ̅ʛʜʝʒ – ɫɪɟɞɧɢɣ ɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ Ʉɚɬɭɧɢ, ɤɦ3; ܳ̅ʛʜʝʒ – ɫɪɟɞɧɢɣ ɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ Ʉɚɬɭɧɢ, ɦ3/ɫ; ݐ – ɱɢɫɥɨ ɫɟɤɭɧɞ ɜ ɝɨɞɭ, ɫ. 
ɋɨɝɥɚɫɧɨ ɦɟɬɨɞɢɤɟ ɪɚɫɱɟɬɚ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɯ, 

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

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

 

1.1.3 ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 
Ɋɟɝɢɨɧ ɪɚɫɩɨɥɨɠɟɧ ɜ ɫɟɣɫɦɢɱɟɫɤɨɣ ɡɨɧɟ (ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɇɢɉ II-7-

81*). ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɜ ɞɚɧɧɨɦ ɪɚɣɨɧɟ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ 8 ɛɚɥɥɨɜ. 
ɂɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ ɛɭɞɟɬ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ, 
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ɚɪɨɱɧɨɝɨ ɢɥɢ ɚɪɨɱɧɨ-ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ ɬɢɩɚ. ɉɪɢ ɷɬɨɦ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨɤɚɹ 
ɫɟɣɫɦɢɱɧɨɫɬɶ ɪɚɣɨɧɚ ɧɟ ɹɜɥɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɵɦ ɭɫɥɨɜɢɟɦ ɞɥɹ ɨɬɤɚɡɚ ɨɬ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɥɨɬɢɧɵ, ɚ ɬɨɥɶɤɨ ɧɚɤɥɚɞɵɜɚɟɬ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚ ɟɟ ɝɚɛɚɪɢɬɵ. 

Ƚɟɨɥɨɝɢɱɟɫɤɨɟ ɫɬɪɨɟɧɢɟ ɞɨɥɢɧɵ ɪɟɤɢ ɨɱɟɧɶ ɪɚɡɧɨɨɛɪɚɡɧɨ. Ⱦɨɦɢɧɢɪɭɸɬ 
ɫɥɚɧɰɵ, ɝɪɚɧɢɬɵ, ɢɡɜɟɫɬɧɹɤɢ, ɦɪɚɦɨɪɢɡɨɜɚɧɧɵɟ ɢɡɜɟɫɬɧɹɤɢ. Ⱦɥɹ ɜɫɟɯ 
ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɝɪɭɧɬɨɜ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɮɢɥɶɬɪɚɰɢɢ ɧɚɯɨɞɢɬɫɹ ɜ 
ɩɪɟɞɟɥɚɯ ɨɬ 10-4 ɞɨ 10-9, ɱɬɨ ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɧɢɡɤɢɦ ɩɨɤɚɡɚɬɟɥɟɦ, ɢɡ ɜɨɡɦɨɠɧɵɯ, 
ɞɥɹ ɟɫɬɟɫɬɜɟɧɧɵɯ ɝɪɭɧɬɨɜ. 

 
1.2 ɗɧɟɪɝɨ-ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɟɝɢɨɧɚ 
 
Ʉɚɬɭɧɶɫɤɚɹ Ƚɗɋ ɛɭɞɟɬ ɜɯɨɞɢɬɶ ɜ Ɉɛɴɟɞɢɧɟɧɧɭɸ ɷɧɟɪɝɟɬɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ 

(Ɉɗɋ) ɋɢɛɢɪɢ, ɜ ɇɨɜɨɫɢɛɢɪɫɤɨɟ ɪɟɝɢɨɧɚɥɶɧɨɟ ɞɢɫɩɟɬɱɟɪɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ (ɊȾɍ), 
ɤɭɞɚ ɜɯɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɤɪɭɩɧɵɟ ɬɟɩɥɨɷɥɟɤɬɪɨɰɟɧɬɪɚɥɢ (Ɍɗɐ): Ȼɢɣɫɤɚɹ Ɍɗɐ 1 
(532 Ɇȼɬ), Ȼɚɪɧɚɭɥɶɫɤɢɟ Ɍɗɐ (20,2 Ɇȼɬ, 275 ɆȼɌ, 445 Ɇȼɬ), Ʉɭɡɧɟɰɤɚɹ Ɍɗɐ 
(108 Ɇȼɬ), ɚ ɬɚɤɠɟ ɪɹɞ ɞɪɭɝɢɯ, ɦɟɧɟɟ ɦɨɳɧɵɯ. 

Ɉɗɋ ɋɢɛɢɪɢ ɝɪɚɧɢɱɢɬ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɚɦɢ ɍɪɚɥɚ, ȼɨɫɬɨɤɚ, Ʉɚɡɚɯɫɬɚɧɚ, 
Ɇɨɧɝɨɥɢɢ ɢ Ʉɢɬɚɹ ɢ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɤɪɭɩɧɵɯ ɷɧɟɪɝɨɨɛɴɟɞɢɧɟɧɢɣ 
ɟɞɢɧɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ (ȿɗɋ) Ɋɨɫɫɢɢ. ɇɨɪɦɚɥɶɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ Ɉɗɋ 
ɋɢɛɢɪɢ ɜ ɫɨɫɬɚɜɟ ȿɗɋ Ɋɨɫɫɢɢ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ ɫɱɟɬ ɩɟɪɟɬɨɤɨɜ ɦɨɳɧɨɫɬɢ ɜ ɪɚɡɦɟɪɟ 
ɞɨ 2 ɦɥɧ ɤȼɬ ɩɨ ɬɪɚɧɡɢɬɭ ɋɢɛɢɪɶ — ɍɪɚɥ — ɐɟɧɬɪ. ɗɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɤɨɦɩɟɧɫɚɰɢɸ ɝɨɞɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɷɧɟɪɝɨɨɬɞɚɱɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɡɚ 
ɫɱɟɬ ɪɟɡɟɪɜɨɜ ɟɞɢɧɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɞɟɥɚɟɬ ɜɨɡɦɨɠɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɪɟɝɭɥɢɪɨɜɨɱɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ Ɉɗɋ ɋɢɛɢɪɢ ɞɥɹ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ȿɗɋ Ɋɨɫɫɢɢ. 

Ȼɥɢɠɚɣɲɚɹ ɩɨɞɫɬɚɧɰɢɹ ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɝɨɪɨɞɟ Ȼɢɣɫɤɟ. ɗɬɨ ɩɨɞɫɬɚɧɰɢɹ 220 
Ʉȼ. Ƚɨɪɨɞ ɧɚɯɨɞɢɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 200 ɤɦ ɨɬ ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ ɦɟɫɬɚ 
ɪɚɡɦɟɳɟɧɢɹ Ƚɗɋ. Ɋɟɤɚ ɫɭɞɨɯɨɞɧɚ ɨɬ ɭɫɬɶɹ ɞɨ ɫɟɥɚ ɒɭɥɶɝɢɧɤɚ, ɤɨɬɨɪɨɟ 
ɧɚɯɨɞɢɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨ ɧɢɠɟ ɜɵɛɪɚɧɧɨɝɨ ɦɟɫɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ɉɨ ɞɨɥɢɧɟ 
Ʉɚɬɭɧɢ ɧɚ ɡɧɚɱɢɬɟɥɶɧɨɦ ɩɪɨɬɹɠɟɧɢɢ ɢɞɟɬ ɑɭɣɫɤɢɣ ɬɪɚɤɬ, ɹɜɥɹɸɳɢɣɫɹ ɞɨɪɨɝɨɣ 
ɮɟɞɟɪɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɫɬɜɨɪ ɧɚɯɨɞɢɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɪɢɦɟɪɧɨ 65 ɤɦ 
ɜɨɫɬɨɱɧɟɟ ɨɬ ɧɟɝɨ. ȼ 25 ɤɦ ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ ɪɟɤɢ, ɨɬ ɦɟɫɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɪɚɫɩɨɥɨɠɟɧ ɝɨɪɨɞ ɑɟɦɚɥ, ɤ ɤɨɬɨɪɨɦɭ ɩɨɞɯɨɞɢɬ ɑɟɦɚɥɶɫɤɢɣ ɬɪɚɤɬ, ɜɯɨɞɹɳɢɣ ɜ 
ɑɭɣɫɤɢɣ ɬɪɚɤɬ, ɹɜɥɹɸɳɢɣɫɹ ɮɟɞɟɪɚɥɶɧɨɣ ɬɪɚɫɫɨɣ. Ɉɬ ɑɟɦɚɥɚ ɞɨ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɥɨɳɚɞɤɢ ɩɪɨɯɨɞɢɬ ɝɪɭɧɬɨɜɚɹ ɞɜɭɯɩɨɥɨɫɧɚɹ ɞɨɪɨɝɚ. 

Ɋɟɫɩɭɛɥɢɤɚ Ⱥɥɬɚɣ, ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ ɫɬɵɤɟ ɱɟɬɵɪɟɯ ɝɨɫɭɞɚɪɫɬɜ (Ʉɢɬɚɹ, 
Ɋɨɫɫɢɢ, Ʉɚɡɚɯɫɬɚɧɚ ɢ Ɇɨɧɝɨɥɢɢ), ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɟɣ ɫɬɚɬɶ ɭɧɢɤɚɥɶɧɵɦ 
ɬɪɚɧɫɝɪɚɧɢɱɧɵɦ ɤɨɪɢɞɨɪɨɦ ɩɨ ɩɟɪɟɦɟɳɟɧɢɸ ɝɪɭɡɨɜ ɢ ɩɚɫɫɚɠɢɪɨɜ. ȼ ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ ɩɪɢɧɹɬɵ ɪɟɲɟɧɢɹ ɩɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɞɨɪɨɝ, ɪɚɫɲɢɪɟɧɢɸ 
ɩɪɢɝɪɚɧɢɱɧɵɯ ɩɭɧɤɬɨɜ ɩɪɨɩɭɫɤɚ ɜ ɪɟɫɩɭɛɥɢɤɟ. ɑɟɪɟɡ ɪɟɝɢɨɧ ɩɪɨɣɞɟɬ ɝɚɡɨɩɪɨɜɨɞ 
«ɋɢɥɚ ɋɢɛɢɪɢ - 2» ɢɡ Ɂɚɩɚɞɧɨɣ ɋɢɛɢɪɢ ɜ Ʉɢɬɚɣ. 

ȼ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ Ɋɟɫɩɭɛɥɢɤɢ 
Ⱥɥɬɚɣ ɧɟɨɛɯɨɞɢɦɵɦɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɦɨɳɧɨɫɬɹɦɢ ɜ ɪɟɝɢɨɧɟ ɧɟɨɛɯɨɞɢɦɚ 
ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɟɤɬɨɜ ɩɨ ɫɨɡɞɚɧɢɸ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɝɟɧɟɪɢɪɭɸɳɢɯ ɢɫɬɨɱɧɢɤɨɜ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. Ɉɞɧɨ ɢɡ ɧɚɩɪɚɜɥɟɧɢɣ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɵ – ɨɫɜɨɟɧɢɟ 
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ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɪɟɤ Ⱥɥɬɚɹ, ɬɚɤ ɤɚɤ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɚ ɩɨɡɜɨɥɹɟɬ 
ɩɨɥɭɱɚɬɶ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɭɸ ɷɧɟɪɝɢɸ, ɱɬɨ ɨɱɟɧɶ ɜɚɠɧɨ, ɞɥɹ ɞɚɧɧɨɝɨ ɪɟɝɢɨɧɚ. 

Ʉɚɬɭɧɶɫɤɚɹ Ƚɗɋ ɧɚ ɦɨɦɟɧɬ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɧɚɯɨɞɢɥɚɫɶ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
Ⱥɥɬɚɣɫɤɨɝɨ ɊȾɍ. 30 ɢɸɧɹ 2017 ɝɨɞɚ ɮɭɧɤɰɢɢ ɨɩɟɪɚɬɢɜɧɨ-ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɦ ɪɟɠɢɦɨɦ ȿɗɋ Ɋɨɫɫɢɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
Ⱥɥɬɚɣɫɤɨɝɨ ɤɪɚɹ ɢ Ɋɟɫɩɭɛɥɢɤɢ Ⱥɥɬɚɣ ɩɟɪɟɞɚɧɵ ɷɤɫɬɟɪɪɢɬɨɪɢɚɥɶɧɨ 
ɭɤɪɭɩɧɟɧɧɨɦɭ Ɏɢɥɢɚɥɭ ȺɈ «ɋɈ ȿɗɋ» ɇɨɜɨɫɢɛɢɪɫɤɨɟ ɊȾɍ. Ƚɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ 
ɩɨɥɭɱɟɧɵ ɞɥɹ Ⱥɥɬɚɣɫɤɨɝɨ ɊȾɍ ɞɨ ɨɛɴɟɞɢɧɟɧɢɹ. 

ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɧɟɝɨ ɢ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ ɩɨɥɭɱɢɦ ɩɭɬɟɦ 
ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɈȾɍ ɋɢɛɢɪɢ. Ʉɨɷɮɮɢɰɢɟɧɬ 
ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ ɩɨɥɭɱɢɦ ɤɚɤ ɨɬɧɨɲɟɧɢɟ ɝɨɞɨɜɨɣ ɜɵɪɚɛɨɬɤɢ ɈȾɍ ɋɢɛɢɪɢ ɤ 
ɝɨɞɨɜɨɣ ɜɵɪɚɛɨɬɤɟ Ⱥɥɬɚɣɫɤɨɝɨ ɊȾɍ. Ƚɨɞɨɜɚɹ ɜɵɪɚɛɨɬɤɚ ɈȾɍ ɋɢɛɢɪɢ ɡɚ 2016 
ɝɨɞ ɫɨɫɬɚɜɢɥɚ 202657,86 ɦɥɧ ɤȼɬ∙ɱ, ɚ ɜɵɪɚɛɨɬɤɚ Ⱥɥɬɚɣɫɤɨɝɨ ɊȾɍ ɫɨɫɬɚɜɢɥɚ 
7380,71 ɦɥɧ ɤȼɬ∙ɱ. ɉɨɥɭɱɢɦ ɤɨɷɮɮɢɰɢɟɧɬ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ ɝɪɚɮɢɤɨɜ: 

ܭ  = ЭʝʓʢЭʟʓʢ = ଶ଴ଶ଺ହ଻,଼଺଻ଷ଼଴,଻ଵ = ʹ͹,Ͷ͸,       (1.3) 
 

ɝɞɟ ܭ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ, ɨ.ɟ.; Эʝʓʢ – ɝɨɞɨɜɚɹ ɜɵɪɚɛɨɬɤɢ ɈȾɍ ɋɢɛɢɪɢ, ɦɥɧ ɤȼɬ∙ɱ; Эʟʓʢ – ɝɨɞɨɜɚɹ ɜɵɪɚɛɨɬɤɚ Ⱥɥɬɚɣɫɤɨɝɨ ɊȾɍ, ɦɥɧ ɤȼɬ∙ɱ. 
Ⱦɚɥɟɟ ɩɪɨɢɡɜɟɞɟɦ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ ɬɢɩɨɜɵɯ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɈȾɍ 

ɋɢɛɢɪɢ. Ⱦɥɹ ɩɨɥɭɱɟɧɧɵɯ ɝɪɚɮɢɤɨɜ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɦɟɬɨɞɢɤɨɣ ɢɡɥɨɠɟɧɧɨɣ ɜ 
[3, ɫ. 24-26] ɫɬɪɨɹɬɫɹ ɢɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ ɧɚɝɪɭɡɤɢ (ɂɄɇ). Ɍɢɩɨɜɵɟ ɫɭɬɨɱɧɵɟ 
ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɞɥɹ ɥɟɬɧɟɝɨ ɢ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 1.1 
ɢ 1.2.  
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Ɋɢɫɭɧɨɤ 1.1 – Ɍɢɩɨɜɨɣ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ Ⱥɥɬɚɣɫɤɨɝɨ ɊȾɍ ɡɚ ɥɟɬɧɢɣ ɩɟɪɢɨɞ 
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Ɋɢɫɭɧɨɤ 1.2 – Ɍɢɩɨɜɨɣ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ Ⱥɥɬɚɣɫɤɨɝɨ ɊȾɍ ɡɚ ɡɢɦɧɢɣ ɩɟɪɢɨɞ 
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Ⱦɚɥɟɟ ɫɬɪɨɹɬɫɹ ɝɪɚɮɢɤɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɊȾɍ. 
Ɋɚɫɱɟɬ ɡɧɚɱɟɧɢɣ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ (1.4). 

 ௧ܲ௠௔௫ = ܽ௠௔௫ + ܾ௠௔௫ ∙ cosሺ͵Ͳ° ∙ ݐ − ͳͷ°ሻ     (1.4) 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ܽ௠௔௫ ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ (1.5), ܾ ௠௔௫ ɩɨ ɮɨɪɦɭɥɟ (1.6). 
 ܽ௠௔௫ = ௉೘𝑎ೣˊ +௉೘𝑎ೣˎଶ = ଵ଴଴଼+଼଴଴ଶ = ͻͲͶ ʛʑ˕     (1.5) 

 ܾ௠௔௫ = ௉೘𝑎ೣˊ −௉೘𝑎ೣˎଶ = ଵ଴଴଼−଼଴଴ଶ = ͳͲͶ ʛʑ˕     (1.6) 

 
Ɋɚɫɱɟɬ ɡɧɚɱɟɧɢɣ ɫɪɟɞɧɟɣ ɦɨɳɧɨɫɬɢ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɛɭɞɟɦ 

ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɮɨɪɦɭɥɟ (1.7). 
 ܲ௧ = ܽ + ܾ ∙ cosሺ͵Ͳ° ∙ ݐ − ͳͷ°ሻ      (1.7) 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ܽ ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ (1.8), ܾ  ɩɨ ɮɨɪɦɭɥɟ (1.9). 
 ܽ = ௉˔˖˕ˊ +௉˔˖˕ˎଶ = ଽହ଼+଻ସଶଶ = ͺͷͲ ʛʑ˕      (1.8) 

 ܾ = ௉˔˖˕ˊ −௉˔˖˕ˎଶ = ଽହ଼−଻ସଶଶ = ͳͲͺ ʛʑ˕      (1.9) 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɜɧɟɫɟɦ ɜ ɬɚɛɥɢɰɭ 2. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ 

ɩɨɫɬɪɨɟɧɵ ɝɪɚɮɢɤɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɊȾɍ, ɩɨɤɚɡɚɧɧɵɟ 
ɧɚ ɪɢɫɭɧɤɚɯ 1.3 ɢ 1.4 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 
Ɍɚɛɥɢɰɚ 2 – Ɋɚɫɱɟɬ ɡɧɚɱɟɧɢɣ ɦɚɤɫɢɦɚɥɶɧɨɣ ɢ ɫɪɟɞɧɟɣ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ ɊȾɍ ݐ, ,ߙ ˔ˈˏ ௧ܲ௠௔௫ ݏ݋ܿ ˇ˃˓ , ʛʑ˕ ܲ௧ , ʛʑ˕ 

1 0,2617 0,9660 1004 954 
2 0,7850 0,7074 978 926 
3 1,3083 0,2595 931 878 
4 1,8317 -0,2579 877 822 
5 2,3550 -0,7063 831 774 
6 2,8783 -0,9655 804 746 
7 3,4017 -0,9664 803 746 
8 3,9250 -0,7085 830 773 
9 4,4483 -0,2610 877 822 
10 4,9717 0,2564 931 878 
11 5,4950 0,7051 977 926 
12 6,0183 0,9651 1004 954 
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Ɋɢɫɭɧɨɤ 1.3 – Ƚɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɜ Ⱥɥɬɚɣɫɤɨɦ ɊȾɍ 
 

 
 

Ɋɢɫɭɧɨɤ 1.4 – Ƚɪɚɮɢɤ ɫɪɟɞɧɢɯ ɧɚɝɪɭɡɨɤ ɜ Ⱥɥɬɚɣɫɤɨɦ ɊȾɍ 
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
2.1 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɪɟɤɢ 
 
2.1.1 ɉɨɫɬɪɨɟɧɢɟ ɷɦɩɢɪɢɱɟɫɤɢɯ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɷɦɩɢɪɢɱɟɫɤɢɯ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɜɵɱɢɫɥɹɸɬɫɹ 

ɫɪɟɞɧɟɝɨɞɨɜɨɣ ܳ̅ʒʝʓ, ɫɪɟɞɧɟɦɟɠɟɧɧɵɣ ܳ̅ʛʔʕ ɢ ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɣ ܳ̅ʞʝʚ ɪɚɫɯɨɞɵ 
ɞɥɹ ɤɚɠɞɨɝɨ ɝɨɞɚ ɢɡ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ ɪɹɞɚ (Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1). Ⱦɚɥɟɟ ɩɨɥɭɱɟɧɧɵɟ 
ɪɚɫɯɨɞɵ ɪɚɧɠɢɪɭɸɬɫɹ ɩɨ ɭɛɵɜɚɧɢɸ ɢ ɞɥɹ ɤɚɠɞɨɝɨ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɩɨ ɮɨɪɦɭɥɟ 2.1. 

 ܲ = ݉/ሺ݊ + ͳሻ ∙ ͳͲͲ%,        (2.1) 
 

ɝɞɟ ܲ – ɪɚɫɱɟɬɧɚɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ, %; ݉ – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ, ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ ɩɨ ɭɛɵɜɚɧɢɸ; ݊ – ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 
Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɫɜɨɞɢɬɫɹ ɜ ɬɚɛɥɢɰɭ 3. 
 

Ɍɚɛɥɢɰɚ 3 – Ɋɚɫɱɟɬ ɷɦɩɢɪɢɱɟɫɤɢɯ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɟɝɨɞɨɜɨɝɨ, 
ɫɪɟɞɧɟɦɟɠɟɧɧɨɝɨ ɢ ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɨɝɨ ɪɚɫɯɨɞɨɜ 

m P, % ܳ̅ʒʝʓ, ɦ3/ɫ Ƚɨɞɵ ܳ̅ʞʝʚ, ɦ3/ɫ Ƚɨɞɵ ܳ̅ʛʔʕ, ɦ3/ɫ Ƚɨɞɵ 

1 2 944 1969 2136 1969 437 1946 
2 4 835 1958 1811 1958 394 1961 
3 6 810 1946 1686 1966 368 1938 
4 8 800 1938 1664 1938 366 1941 
5 10 753 1947 1662 1952 348 1969 
6 12 752 1961 1636 1947 347 1977 
7 14 744 1966 1558 1973 346 1958 
8 16 739 1941 1556 1946 337 1965 
9 18 734 1952 1546 1960 321 1970 
10 20 724 1960 1511 1955 316 1932 
11 22 718 1973 1490 1936 314 1967 
12 24 707 1955 1487 1941 313 1960 
13 25 691 1937 1485 1937 312 1957 
14 27 681 1936 1466 1961 312 1947 
15 29 664 1970 1460 1971 311 1979 
16 31 662 1971 1385 1942 309 1976 
17 33 649 1942 1374 1939 306 1940 
18 35 646 1977 1350 1970 305 1955 
19 37 642 1957 1335 1968 299 1959 
20 39 626 1939 1309 1950 298 1973 
21 41 622 1959 1308 1956 296 1934 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3 
m P, % ܳ̅ʒʝʓ, ɦ3/ɫ Ƚɨɞɵ ܳ̅ʞʝʚ, ɦ3/ɫ Ƚɨɞɵ ܳ̅ʛʔʕ, ɦ3/ɫ Ƚɨɞɵ 

22 43 621 1932 1305 1949 295 1937 

23 45 614 1944 1303 1957 285 1933 

24 47 611 1949 1298 1944 281 1942 

25 49 611 1979 1292 1975 281 1972 

26 51 610 1940 1267 1959 276 1936 

27 53 607 1934 1267 1948 273 1966 

28 55 607 1968 1249 1972 272 1944 

29 57 604 1950 1245 1977 271 1981 

30 59 604 1972 1231 1934 270 1980 

31 61 598 1975 1230 1932 270 1952 

32 63 593 1948 1225 1943 264 1949 

33 65 592 1956 1219 1940 263 1971 

34 67 580 1943 1212 1979 263 1962 

35 69 576 1976 1189 1935 262 1978 

36 71 574 1980 1181 1980 258 1954 

37 73 573 1967 1132 1964 257 1943 

38 75 571 1965 1110 1976 257 1948 

39 76 553 1935 1091 1967 252 1939 

40 78 533 1964 1045 1981 252 1950 

41 80 529 1981 1038 1965 251 1975 

42 82 520 1962 1035 1962 247 1963 

43 84 514 1954 1031 1963 243 1968 

44 86 512 1933 1025 1954 242 1974 

45 88 511 1978 1009 1978 241 1945 

46 90 509 1963 978 1953 235 1935 

47 92 481 1953 965 1933 234 1964 

48 94 464 1945 908 1945 233 1956 

49 96 446 1951 894 1951 232 1953 

50 98 420 1974 777 1974 221 1951 

 
ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 3 ɫɬɪɨɹɬɫɹ ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 

Ʉɪɢɜɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.1. 
  



 

19 

 

Ɋɢɫɭɧɨɤ 2.1 – ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɟɝɨɞɨɜɨɝɨ, ɫɪɟɞɧɟɦɟɠɟɧɧɨɝɨ ɢ 
ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɨɝɨ ɪɚɫɯɨɞɨɜ 
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2.1.2 ȼɵɛɨɪ ɪɚɫɱɟɬɧɵɯ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɥɟɬ 
 
ɂɫɩɨɥɶɡɭɹ ɤɪɢɜɵɟ, ɩɪɢɜɟɞɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 2.1 ɢ ɬɚɛɥɢɰɭ 3, ɜɵɛɪɚɧɵ 

ɪɚɫɱɟɬɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɢ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞɵ. Ƚɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɥɟɬ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 4 ɢ 5 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 
Ɍɚɛɥɢɰɚ 4 – Ƚɢɞɪɨɝɪɚɮ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (P=90%) 

Ɋɚɫɯɨɞɵ ɜ ɤɭɛɢɱɟɫɤɢɯ ɦɟɬɪɚɯ 

Ɇɟɫɹɰɵ I II  III  IV V VI  VII VIII IX X XI  XII ܳ̅ˆˑˇ ܳଽ଴% 163 144 157 235 951 1674 810 689 455 345 275 205 509 

 
Ɍɚɛɥɢɰɚ 5 – Ƚɢɞɪɨɝɪɚɮ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

Ɋɚɫɯɨɞɵ ɜ ɤɭɛɢɱɟɫɤɢɯ ɦɟɬɪɚɯ 

Ɇɟɫɹɰɵ I II  III  IV V VI  VII VIII IX X XI  XII ܳ̅ˆˑˇ ܳହ଴% 174 165 168 290 1272 1797 1075 950 522 389 313 209 610 

 
Ʉɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɩɨɥɭɱɟɧɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 

ɪɢɫɭɧɤɟ 2.2. 
 

 
 

Ɋɢɫɭɧɨɤ 2.2 – Ƚɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɥɟɬ 
 

0

200

400

600

800

1000

1200

1400

1600

1800

2000

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

Q
, ɦ

/ɫ

Ɇɟɫɹɰɵ

ɋɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ Ɇɚɥɨɜɨɞɧɵɣ ɝɨɞ



 

21 

ɉɨ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɢɯ ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɪɚɫɯɨɞɨɜ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɤɥɚɫɫɨɦ ȽɌɋ ɡɚ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ QMAX  
ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɫɯɨɞ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,1%, ɪɚɜɧɵɣ 3895 ɦ3/ɫ. 

Ɂɚ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ QɊȺɋɑ ɩɪɢɧɢɦɚɟɬɫɹ ɫɪɟɞɧɢɣ ɝɨɞɨɜɨɣ ɪɚɫɯɨɞ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɪɚɜɧɵɣ 509 ɦ3/ɫ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɢɩɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɨ ɨɛɴɟɦɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɹɬɵɯ ɨɬɦɟɬɨɤ 
ɧɨɪɦɚɥɶɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ (ɇɉɍ) ɢ ɭɪɨɜɧɹ ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ (ɍɆɈ) 
ɨɩɪɟɞɟɥɢɬɶ ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ɉɨɥɭɱɢɥɢ ɨɛɴɟɦɵ 0,1355 ɢ 0,0526 
ɤɦ3 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ȼɵɱɢɫɥɢɦ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ: 

ߚ  = ௏̅ʜʞʢ−௏̅ʢʛʝௐ̅ʛʜʝʒ = ଴,ଵଷହହ−଴,଴ହଶ଺ଵଽ,଻ସ = Ͳ,ͲͲͶ,     (2.2) 

 
ɝɞɟ ߚ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ, ɨ.ɟ.; ܸ̅ʜʞʢ – ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢ ɇɉɍ, ɦ3; ܸ̅ʢʛʝ – ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢ ɍɆɈ, ɦ3. 

ɉɨ ɩɨɥɭɱɟɧɧɨɦɭ ɤɨɷɮɮɢɰɢɟɧɬɭ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɨɩɪɟɞɟɥɹɟɦ, ɱɬɨ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ ɫɭɬɨɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

 
2.2 ȼɵɛɨɪ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
 
2.2.1 ȼɵɛɨɪ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ. ɉɟɪɜɚɹ ɢɬɟɪɚɰɢɹ 
 
Ⱦɥɹ ɩɪɨɢɡɜɟɞɟɧɢɹ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɟɨɛɯɨɞɢɦɨ 

ɨɩɪɟɞɟɥɢɬɶ ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɜɵɪɚɛɨɬɤɭ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ ɜ ɤɚɠɞɵɣ ɦɟɫɹɰ ɝɨɞɚ, 
ɩɪɢ ɪɚɛɨɬɟ ɩɨ ɜɨɞɨɬɨɤɭ. Ⱦɥɹ ɷɬɨɝɨ ɜ ɪɚɫɱɟɬɧɭɸ ɬɚɛɥɢɰɭ ɜɧɨɫɹɬɫɹ ɫɥɟɞɭɸɳɢɟ 
ɞɚɧɧɵɟ: ɩɨɥɟɡɧɵɟ ɛɵɬɨɜɵɟ ɪɚɫɯɨɞɵ, ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, ɩɨɬɟɪɢ ɧɚɩɨɪɚ, 
ɨɬɦɟɬɤɭ ɇɉɍ, ɪɚɫɯɨɞ ɫɚɧɢɬɚɪɧɨɝɨ ɩɨɩɭɫɤɚ. 

ɉɨ ɢɦɟɸɳɟɣɫɹ ɪɚɫɯɨɞɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ [Ⱥ, Ⱥ.6] ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬɦɟɬɤɚ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɩɨɥɟɡɧɨɦɭ ɛɵɬɨɜɨɦɭ ɪɚɫɯɨɞɭ. ɉɪɢ ɷɬɨɦ 
ɧɟɨɛɯɨɞɢɦɨ ɭɱɟɫɬɶ, ɱɬɨ ɩɟɪɢɨɞɵ ɫ ɹɧɜɚɪɹ ɩɨ ɦɚɪɬ ɢ ɫ ɧɨɹɛɪɹ ɩɨ ɞɟɤɚɛɪɶ 
ɨɬɧɨɫɹɬɫɹ ɤ ɡɢɦɧɢɦ, ɚ ɩɟɪɢɨɞ ɫ ɚɩɪɟɥɹ ɩɨ ɨɤɬɹɛɪɶ ɤ ɥɟɬɧɢɦ ɦɟɫɹɰɚɦ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɞɧɹ ɧɢɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɪɢɜɵɟ ɫɜɹɡɢ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ 
ɫɟɡɨɧɚ. 

Ɂɧɚɹ ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɨɬɦɟɬɨɤ ɜ ɜɟɪɯɧɟɦ ɢ ɧɢɠɧɟɦ ɛɶɟɮɚɯ (ȼȻ ɢ ɇȻ), 
ɜɵɱɢɫɥɹɟɬɫɹ ɫɪɟɞɧɢɣ ɧɚɩɨɪ ɜ ɬɟɱɟɧɢɟ ɦɟɫɹɰɚ (2.3): 

௜ܪ  = ∇ʑʐ − ∇ʜʐ − ∆ℎ,        (2.3) 
 

ɝɞɟ ܪ௜ – ɫɪɟɞɧɢɣ ɧɚɩɨɪ ɜ ɬɟɱɟɧɢɟ ɦɟɫɹɰɚ, ɦ; ∇ʑʐ – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɨɬɦɟɬɤɢ ȼȻ, ɦ; ∇ʜʐ – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɨɬɦɟɬɤɢ ɇȻ, ɦ; ∆ℎ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɪɨɜɨɞɹɳɟɦ ɬɪɚɤɬɟ, ɦ. 
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Ⱦɚɥɟɟ ɜɵɱɢɫɥɹɟɬɫɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ, ɜ Ɇȼɬ, 
ɩɨ ɮɨɪɦɭɥɟ (2.4). 

 ʒܰʏʟ = ܳʞʐ ∙ ௜ܪ ∙ ݇ே ∙ ͳͲ−ଷ,       (2.4) 
 

ɝɞɟ ʒܰʏʟ – ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ; ܳʞʐ – ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ, ɦ3/ɫ; ܪ௜ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.3); ݇ே – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ 
ɞɟɣɫɬɜɢɹ (ɄɉȾ) ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɬɭɪɛɢɧɵ (ȽɌ) ɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ (ȽȽ), ɩɪɢɧɹɬɵɣ 
8,8 ɦ/ɫ2. 

Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɫɭɬɨɱɧɚɹ ɜɵɪɚɛɨɬɤɚ ɜ ɦɥɧ ɤȼɬ·ɱ (2.5). 
 Эʒʏʟ = ʒܰʏʟ ∙ ʹͶ ∙ ͳͲ−ଷ,        (2.5) 
 

ɝɞɟ Эʒʏʟ – ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɫɭɬɨɱɧɚɹ ɜɵɪɚɛɨɬɤɚ, ɦɥɧ ɤȼɬ·ɱ; ʒܰʏʟ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.4). 
ȼɵɱɢɫɥɹɟɬɫɹ ɦɨɳɧɨɫɬɶ ɪɚɛɨɬɵ ɜ ɛɚɡɨɜɨɣ ɱɚɫɬɢ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɩɨ 

ɮɨɪɦɭɥɟ (2.6) ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɟɣ ɜɵɪɚɛɨɬɤɚ (2.7): 
 ʐܰ = ܳʐ ∙ ௜ܪ ∙ ݇ே ∙ ͳͲ−ଷ        (2.6) 
 

ɝɞɟ ʐܰ – ɦɨɳɧɨɫɬɶ Ƚɗɋ ɩɪɢ ɪɚɛɨɬɟ ɜ ɛɚɡɨɜɨɣ ɱɚɫɬɢ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ, Ɇȼɬ; ܳʐ – ɪɚɫɯɨɞ Ƚɗɋ ɩɪɢ ɪɚɛɨɬɟ ɜ ɛɚɡɨɜɨɣ ɱɚɫɬɢ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ, ɦ3/ɫ; ܪ௜ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.3); ݇ே – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.4). 
 Эʐ = ʐܰ ∙ ʹͶ ∙ ͳͲ−ଷ        (2.7) 
 

ɝɞɟ Эʐ – ɫɭɬɨɱɧɚɹ ɜɵɪɚɛɨɬɤɚ ɩɪɢ ɪɚɛɨɬɟ ɜ ɛɚɡɨɜɨɣ ɱɚɫɬɢ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ, ɦɥɧ 
ɤȼɬ·ɱ; ʐܰ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (2.6). 

ȼ ɫɥɭɱɚɟ ɫɭɬɨɱɧɨɣ ɫɪɚɛɨɬɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɨɩɪɟɞɟɥɢɬɶɫɹ 
ɫ ɦɟɫɹɰɟɦ, ɩɨ ɤɨɬɨɪɨɦɭ ɛɭɞɟɬ ɜɵɛɪɚɧɚ ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 
ȼɵɛɟɪɟɦ ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ ɩɨ ɞɟɤɚɛɪɸ – NɊ=95 Ɇȼɬ ɢ ɩɪɨɢɡɜɟɞɟɦ ɩɨɞɛɨɪ 
ɩɢɤɨɜɨɣ ɦɨɳɧɨɫɬɢ ɫ ɭɱɟɬɨɦ ɜɵɛɪɚɧɧɨɣ ɪɚɛɨɱɟɣ. 

ɉɨ ɂɄɇ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɦɟɫɹɰɚ ɨɩɪɟɞɟɥɹɟɦ ɦɨɳɧɨɫɬɶ ɪɚɛɨɬɵ 
Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ ɜ ɩɢɤɨɜɨɣ ɱɚɫɬɢ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɫ ɭɱɟɬɨɦ ɜɵɛɪɚɧɧɨɣ ɪɚɛɨɱɟɣ 
ɦɨɳɧɨɫɬɢ. ɉɪɨɢɡɜɟɞɟɦ ɫɪɚɛɨɬɤɭ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢ ɪɚɛɨɬɟ ɫ 
ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɶɸ, ɜɵɛɪɚɧɧɨɣ ɩɨ ɞɟɤɚɛɪɸ. Ⱦɚɧɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɯɨɞɟ ɪɚɫɱɟɬɚ 
ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 6. 
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Ɍɚɛɥɢɰɚ 6 – ɉɟɪɜɚɹ ɢɬɟɪɚɰɢɹ ɫɭɬɨɱɧɨɣ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɩɪɢ ɜɵɛɨɪɟ 
ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ ɩɨ ɞɟɤɚɛɪɸ 

Ɇɟɫɹɰ ܳʞʐ, ˏଷ̝
 ݇ே 𝛥ℎ, ˏ ܼʑʐ, ˏ ܼʜʐ, ௜ܪ ˏ , ˏ ʒܰʏʟ, ʛʑ˕ 

Эʒʏʟ, ˏˎː ˍʑʡ˚ 

I 147 

8,8 0,36 482,00 

446,7 35,28 46 0,9 
II  128 446,6 35,37 40 0,9 
III  151 446,7 35,27 47 1,0 
IV 244 447,04 34,96 75 1,6 
V 931 448,92 33,08 271 5,1 
VI  1625 449,92 32,08 459 4,7 
VII 765 448,58 33,42 225 4,9 
VIII 655 448,32 33,68 194 3,9 
IX 422 447,66 34,34 128 2,2 
X 313 447,30 34,70 96 1,6 
XI  258 447,2 34,81 79 1,6 
XII 189 446,90 35,10 58 1,2 

 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 6 

Ɇɟɫɹɰ ܳʠʞ, ˏଷ̝
 ʐܰ, ʛʑ˕ 

Эʐ, ˏˎː ˍʑʡ˚ 
ʞܰ, ʛʑ˕ 

Эʞ, ˏˎː ˍʑʡ˚ 
ʟܰ, ʛʑ˕ 

I 

100 

31 0,7 49 0,3 80 
II  31 0,8 37 0,2 68 
III  31 0,7 41 0,4 72 
IV 31 0,7 64 0,8 95 
V 29 0,7 66 0,5 95 
VI  28 0,7 67 0,8 95 
VII 29 0,7 66 0,8 95 
VIII 30 0,7 65 0,6 95 
IX 30 0,7 65 0,5 95 
X 31 0,7 64 0,4 95 
XI  31 0,7 64 0,4 95 
XII 31 0,7 64 0,6 95 

 
Ƚɪɚɮɢɤɢ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 

2.3. 
ɂɡ ɝɪɚɮɢɤɨɜ ɜɢɞɧɨ, ɱɬɨ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɫɬɨɤɚ ɬɨɥɶɤɨ 5 ɦɟɫɹɰɟɜ ɜ ɝɨɞɭ. ɂɡ ɬɚɛɥɢɰɵ 6 ɜɢɞɧɨ, ɱɬɨ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɟ 
ɦɨɳɧɨɫɬɢ ɜ ɦɟɫɹɰɵ ɫ ɦɚɹ ɩɨ ɚɜɝɭɫɬ ɛɨɥɶɲɟ ɱɟɦ ɜ ɞɜɚ ɪɚɡɚ ɩɪɟɜɵɲɚɸɬ 
ɜɵɛɪɚɧɧɭɸ ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ. ɗɬɨ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɢɬɶ 
ɯɨɥɨɫɬɵɟ ɫɛɪɨɫɵ ɡɧɚɱɢɬɟɥɶɧɵɯ ɨɛɴɟɦɨɜ ɜɨɞɵ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɷɤɨɧɨɦɢɱɟɫɤɢ 
ɧɟɜɵɝɨɞɧɵɦ. 
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Ɋɢɫɭɧɨɤ 2.3 – Ƚɪɚɮɢɤɢ ɫɪɚɛɨɬɤɢ – ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɫ ɪɚɛɨɱɟɣ 

ɦɨɳɧɨɫɬɶɸ, ɜɵɛɪɚɧɧɨɣ ɩɨ ɞɟɤɚɛɪɸ 
 
2.2.2 Ɋɚɫɱɟɬ ɦɨɳɧɨɫɬɢ ɪɟɡɟɪɜɨɜ 
 
Ɂɧɚɹ ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ Ƚɗɋ, ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ ɦɨɳɧɨɫɬɶ ɪɟɡɟɪɜɨɜ, 

ɪɚɡɦɟɳɚɟɦɵɯ ɧɚ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ ɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ. Ɋɚɫɱɟɬ 
ɪɟɡɟɪɜɨɜ ɦɨɳɧɨɫɬɢ ɞɥɹ ɭɞɨɛɫɬɜɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ. 

Ⱦɥɹ ɧɚɱɚɥɚ, ɜ ɬɚɛɥɢɰɭ ɜɧɨɫɹɬɫɹ ɞɚɧɧɵɟ ɨ ɦɚɤɫɢɦɚɥɶɧɵɯ ɦɨɳɧɨɫɬɹɯ 
Ⱥɥɬɚɣɫɤɨɝɨ ɊȾɍ. Ⱦɚɥɟɟ, ɢɫɩɨɥɶɡɭɹ ɜɟɥɢɱɢɧɭ ɪɟɡɟɪɜɨɜ ɜ ɩɪɨɰɟɧɬɚɯ: ɚɜɚɪɢɣɧɵɣ 
ɪɟɡɟɪɜ 10%, ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ 3%, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɦɨɳɧɨɫɬɶ ɚɜɚɪɢɣɧɨɝɨ ɢ 
ɧɚɝɪɭɡɨɱɧɨɝɨ ɪɟɡɟɪɜɨɜ ɩɨ ɮɨɪɦɭɥɚɦ 2.17 ɢ 2.18 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 Pʏʟ = Pʠʗʠʡ,௜ ∙ Ͳ,ͳ,         (2.8) 
 

ɝɞɟ Pʏʟ – ɦɨɳɧɨɫɬɶ ɚɜɚɪɢɣɧɨɝɨ ɪɟɡɟɪɜɚ ɫɢɫɬɟɦɵ, Ɇȼɬ; Pʠʗʠʡ,௜ – ɦɨɳɧɨɫɬɶ ɧɚɝɪɭɡɤɢ ɫɢɫɬɟɦɵ ɜ i-ɣ ɦɟɫɹɰ, Ɇȼɬ. 
 Pʜʟ = Pʠʗʠʡ,௜ ∙ Ͳ,Ͳ͵        (2.9) 
 

ɝɞɟ Pʜʟ – ɦɨɳɧɨɫɬɶ ɧɚɝɪɭɡɨɱɧɨɝɨ ɪɟɡɟɪɜɚ ɫɢɫɬɟɦɵ, Ɇȼɬ; Pʠʗʠʡ,௜ – ɦɨɳɧɨɫɬɶ ɧɚɝɪɭɡɤɢ ɫɢɫɬɟɦɵ ɜ i-ɣ ɦɟɫɹɰ, Ɇȼɬ. 
Ⱦɚɥɟɟ ɜ ɬɚɛɥɢɰɭ ɜɧɨɫɹɬɫɹ ɪɚɫɫɱɢɬɚɧɧɵɟ ɪɚɧɟɟ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

Ƚɗɋ, ɩɪɢ ɪɚɛɨɬɟ ɜ ɛɚɡɨɜɨɣ ɱɚɫɬɢ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ, ɩɢɤɨɜɵɟ ɦɨɳɧɨɫɬɢ 
Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ. 
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ɂɡ ɨɩɵɬɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɪɢɧɹɬɚ ɜɟɥɢɱɢɧɚ ɧɚɝɪɭɡɨɱɧɨɝɨ ɪɟɡɟɪɜɚ ɧɚ Ƚɗɋ 
ɧɟ ɩɪɟɜɵɲɚɸɳɚɹ 5% ɨɬ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɦɨɳɧɨɫɬɶ 
ɧɚɝɪɭɡɨɱɧɨɝɨ ɪɟɡɟɪɜɚ ɧɚ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2.10). 

 Nʜʟ = Nʟ.ʞʟ ∙ Ͳ,Ͳͷ = ͻͷ ∙ Ͳ,Ͳͷ ≈ ͷʛʑ˕,     (2.10) 
 

ɝɞɟ Nʜʟ – Ɇɨɳɧɨɫɬɶ ɧɚɝɪɭɡɨɱɧɨɝɨ ɪɟɡɟɪɜɚ, ɪɚɡɦɟɳɚɟɦɨɝɨ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ, Ɇȼɬ; Nʟ.ʞʟ – ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, Ɇȼɬ. 

Ⱥɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ, ɩɪɢ ɪɚɡɦɟɳɟɧɢɢ ɧɚ Ƚɗɋ, ɬɪɟɛɭɟɬ ɪɚɫɱɟɬɚ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɟɦɤɨɫɬɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɟɦɤɨɫɬɶ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɚɜɚɪɢɣɧɨɝɨ ɪɟɡɟɪɜɚ ɧɟ ɡɚɤɥɚɞɵɜɚɟɬɫɹ, ɬɚɤ ɤɚɤ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɨɫɭɳɟɫɬɜɥɹɟɬ ɫɭɬɨɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɟɫɶ 
ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɪɚɡɦɟɳɚɟɬɫɹ ɧɚ ɬɟɩɥɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ (Ɍɗɋ), ɧɚɯɨɞɹɳɢɯɫɹ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ ɊȾɍ. 

Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɦɨɳɧɨɫɬɶ ɪɟɦɨɧɬɧɨɝɨ ɪɟɡɟɪɜɚ. ɋɨɝɥɚɫɧɨ 
ɞɟɣɫɬɜɭɸɳɟɦɭ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɭ, ɭɫɬɚɧɨɜɥɟɧɧɨɟ ɧɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɨɥɠɧɨ ɪɟɦɨɧɬɢɪɨɜɚɬɶɫɹ 1 ɪɚɡ ɜ 6 ɥɟɬ. Ɂɧɚɹ ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ, 
ɪɚɫɫɱɢɬɚɬɶ ɦɨɳɧɨɫɬɶ, ɧɟɨɛɯɨɞɢɦɭɸ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɨɜ ɧɚ Ʉɚɬɭɧɶɫɤɨɣ 
Ƚɗɋ ɦɨɠɧɨ ɩɨ ɮɨɪɦɭɥɟ (2.11). 

 Nʟʔʛ = Nʟ.ʞʟ ͸⁄ = ͻͷ ͸⁄ ≈ ͳ͸ ʛʑ˕,      (2.11) 
 

ɝɞɟ Nʟʔʛ – ɦɨɳɧɨɫɬɶ ɪɟɦɨɧɬɧɨɝɨ ɪɟɡɟɪɜɚ, ɪɚɡɦɟɳɚɟɦɨɝɨ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, 
Ɇȼɬ; Nʟ.ʞʟ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.10). 

Ɇɨɳɧɨɫɬɶ ɪɟɦɨɧɬɧɨɝɨ ɪɟɡɟɪɜɚ ɪɚɡɦɟɳɚɟɬɫɹ ɜ ɦɟɫɹɰɵ ɩɨɫɥɟ ɩɨɥɨɜɨɞɶɹ – 
ɨɤɬɹɛɪɶ ɢ ɧɨɹɛɪɶ, ɫ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɩɪɨɜɚɥ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɩɨɡɜɨɥɹɟɬ ɜ ɷɬɨ 
ɜɪɟɦɹ ɩɪɨɢɡɜɨɞɢɬɶ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱦɥɹ ɷɬɨɝɨ ɜɵɱɢɫɥɹɟɬɫɹ ɜɵɪɚɛɨɬɤɚ, 
ɬɪɟɛɭɟɦɚɹ ɞɥɹ ɪɟɦɨɧɬɚ ɩɨ ɮɨɪɦɭɥɟ (2.12). 

 Эʟʔʛ = Nʟʔʛ ∙ ͵Ͳ ∙ ͳͲ−ଷ = ͳ͸ ∙ ͵Ͳ ∙ ͳͲ−ଷ ≈ Ͳ,ͷ ˏˎː ˍʑ˕ ∙ ˚,  (2.12) 
 

ɝɞɟ Эʟʔʛ – ɜɵɪɚɛɨɬɤɚ, ɬɪɟɛɭɟɦɚɹ ɞɥɹ ɪɟɦɨɧɬɚ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɥɧ ɤȼɬ∙ɱ; Nʟʔʛ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.11). 
Ɋɟɦɨɧɬɧɵɣ ɪɟɡɟɪɜ ɩɪɢɧɹɬ ɪɚɜɧɵɦ ɧɭɥɸ, ɬɚɤ ɤɚɤ ɩɪɨɜɚɥ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ 

ɩɨɡɜɨɥɹɟɬ ɪɟɦɨɧɬɢɪɨɜɚɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ ɛɟɡ ɭɫɬɚɧɨɜɤɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ 
ɦɨɳɧɨɫɬɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɳɧɨɫɬɶ ɪɟɡɟɪɜɨɜ, ɪɚɡɦɟɳɚɟɦɵɯ ɧɚ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ, 
ɦɨɠɧɨ ɧɚɣɬɢ ɩɨ ɮɨɪɦɭɥɟ (2.13): 

 Nʟʔʖ = Nʜʟ + Nʏʟ + Nʟʔʛ = ͷ + Ͳ + Ͳ = ͷ ʛʑ˕,   (2.13) 
 

ɝɞɟ ʟܰʔʖ – ɫɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ ɪɟɡɟɪɜɨɜ, ɪɚɡɦɟɳɚɟɦɵɯ ɧɚ Ƚɗɋ, Ɇȼɬ; Nʜʟ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.10); 
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Nʏʟ – ɦɨɳɧɨɫɬɶ ɚɜɚɪɢɣɧɨɝɨ ɪɟɡɟɪɜɚ, ɪɚɡɦɟɳɚɟɦɨɝɨ ɧɚ Ƚɗɋ, Ɇȼɬ; Nʟʔʛ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (2.11). 
Ɋɚɫɱɟɬ ɪɟɡɟɪɜɨɜ ɦɨɳɧɨɫɬɢ, ɪɚɡɦɟɳɚɟɦɵɯ ɧɚ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ ɩɪɢɜɟɞɟɧ ɜ 

ɬɚɛɥɢɰɟ 7. 
 

Ɍɚɛɥɢɰɚ 7 – Ɋɚɫɱɟɬ ɪɟɡɟɪɜɨɜ ɦɨɳɧɨɫɬɢ, ɪɚɡɦɟɳɚɟɦɵɯ ɧɚ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ 
Ɇɨɳɧɨɫɬɢ ɜ ɦɟɝɚɜɚɬɬɚɯ 

№ ɦɟɫɹɰɚ 
ɇɚɝɪɭɡɤɚ 
ɫɢɫɬɟɦɵ 

ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ Ɍɗɋ 

ʠܲʗʠʡ Pʏʟ Pʜʟ ʐܰ ʞܰ Nʜʟ Nʏʟ Nʟʔʛ Nʟʏʐ Nʜʟ Nʏʟ Nʟʔʛ 

I 1004 100 30 31 49 5 - - 955 27 100 - 

II  977 98 29 31 37 5 - - 940 26 98 - 

III  931 93 28 31 41 5 - - 890 25 93 - 

IV 877 88 26 30 64 5 - - 813 23 88 - 

V 830 83 25 29 66 5 - - 764 22 83 40 

VI  803 80 24 28 67 5 - - 736 21 80 40 

VII 803 80 24 29 66 5 - - 738 21 80 40 

VIII 829 83 25 29 65 5 - - 764 22 83 40 

IX 876 88 26 30 65 5 - - 811 23 88 - 

X 930 93 28 30 64 5 - 8 866 25 93 - 

XI  977 98 29 30 64 5 - 8 913 26 98 - 

XII 1004 100 30 31 64 5 - - 940 27 100 - 

 
2.2.3 ȼɵɛɨɪ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ. ȼɬɨɪɚɹ ɢɬɟɪɚɰɢɹ 
 
Ⱦɥɹ ɦɢɧɢɦɢɡɚɰɢɢ ɯɨɥɨɫɬɵɯ ɫɛɪɨɫɨɜ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɭɜɟɥɢɱɟɧɢɹ 

ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɨɛ ɭɫɬɚɧɨɜɤɟ 
ɞɭɛɥɢɪɭɸɳɟɣ ɦɨɳɧɨɫɬɢ. Ⱦɥɹ ɨɛɨɫɧɨɜɚɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ 
ɭɫɬɚɧɨɜɤɢ ɞɭɛɥɢɪɭɸɳɟɣ ɦɨɳɧɨɫɬɢ ɜ ɪɚɡɦɟɪɟ NȾɍȻ=100 Ɇȼɬ ɫɜɟɪɯ ɪɚɛɨɱɟɣ 
NɊ=95 Ɇȼɬ, ɩɪɨɢɡɜɟɞɟɧɚ ɫɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɫ ɭɱɟɬɨɦ 
ɞɭɛɥɢɪɭɸɳɟɣ ɦɨɳɧɨɫɬɢ ɢ ɦɨɳɧɨɫɬɢ ɪɟɡɟɪɜɨɜ, ɪɚɫɫɱɢɬɚɧɧɵɯ ɜ ɩɪɟɞɵɞɭɳɟɦ 
ɩɭɧɤɬɟ. 

ɋɪɚɛɨɬɤɭ ɧɚɩɨɥɧɟɧɢɟ ɩɪɨɢɡɜɟɞɟɧɚ ɞɥɹ ɦɟɫɹɰɟɜ, ɜ ɤɨɬɨɪɵɟ ɧɟɬ ɯɨɥɨɫɬɵɯ 
ɫɛɪɨɫɨɜ. Ɇɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɯ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɩɨɡɜɨɥɹɟɬ ɪɚɛɨɬɚɬɶ ɜɫɟɣ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ, ɧɟ ɧɭɠɞɚɸɬɫɹ ɜ ɫɪɚɛɨɬɤɟ. ȼ ɷɬɢ 
ɦɟɫɹɰɵ Ƚɗɋ ɜɫɟɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ ɪɚɛɨɬɚɟɬ ɜ ɛɚɡɟ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɢ 
ɩɨɫɬɨɹɧɧɨ ɜɵɞɚɟɬ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɭ ɨɞɢɧɚɤɨɜɭɸ ɦɨɳɧɨɫɬɶ, ɪɚɜɧɭɸ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ NɍɋɌ=200 Ɇȼɬ. 

Ⱦɥɹ ɨɫɬɚɥɶɧɵɯ ɦɟɫɹɰɟɜ ɩɪɨɢɡɜɟɞɟɧɚ ɫɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ [Ȼ, ɬɚɛɥɢɰɵ Ȼ.1-Ȼ.8]. 

ɉɨ ɞɚɧɧɵɦ ɫɪɚɛɨɬɤɢ ɢɡ [Ȼ, ɬɚɛɥɢɰɵ Ȼ.1-Ȼ.8] ɫɬɪɨɹɬɫɹ ɝɪɚɮɢɤɢ ɫɪɚɛɨɬɤɢ-
ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɝɨɞɚ, ɜ ɨɞɧɨɣ ɫɢɫɬɟɦɟ 
ɤɨɨɪɞɢɧɚɬ. Ƚɪɚɮɢɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.4. 
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Ɋɢɫɭɧɨɤ 2.4 – Ƚɪɚɮɢɤɢ ɫɪɚɛɨɬɤɢ – ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢ ɪɚɛɨɬɟ 

ɫ ɞɭɛɥɢɪɭɸɳɟɣ ɦɨɳɧɨɫɬɶɸ 
 
Ⱦɚɧɧɵɟ ɨ ɪɚɛɨɱɢɯ ɢ ɩɢɤɨɜɵɯ ɦɨɳɧɨɫɬɹɯ Ƚɗɋ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8. 
 

Ɍɚɛɥɢɰɚ 8 – ȼɬɨɪɚɹ ɢɬɟɪɚɰɢɹ ɫɭɬɨɱɧɨɣ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ 

Ɇɟɫɹɰ ܳʞʐ, ˏଷ̝
 ݇ே 𝛥ℎ, ˏ ܼʑʐ, ˏ ܼʜʐ, ௜ܪ ˏ , ˏ ʒܰʏʟ, ʛʑ˕ 

Эʒʏʟ, ˏˎː ˍʑʡ˚ 

I 147 

8,8 0,36 482,00 

446,7 35,28 46 0,9 
II  128 446,6 35,37 40 0,9 
III  151 446,7 35,27 47 1,0 
IV 244 447,04 34,96 75 1,6 
V 931 448,92 33,08 271 5,1 
VI  1625 449,92 32,08 459 4,7 
VII 765 448,58 33,42 225 4,9 
VIII 655 448,32 33,68 194 3,9 
IX 422 447,66 34,34 128 2,2 
X 313 447,30 34,70 96 1,6 
XI  258 447,2 34,81 79 1,6 
XII 189 446,90 35,10 58 1,2 

  

481.45
481.50
481.55
481.60
481.65
481.70
481.75
481.80
481.85
481.90
481.95
482.00
482.05

1 3 5 7 9 11 13 15 17 19 21 23 1

ZȼȻ, ɦ

t, ɱɚɫ
əɧɜɚɪɶ Ɏɟɜɪɚɥɶ Ɇɚɪɬ Ⱥɩɪɟɥɶ
ɋɟɧɬɹɛɪɶ Ɉɤɬɹɛɪɶ ɇɨɹɛɪɶ Ⱦɟɤɚɛɪɶ
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 8 

Ɇɟɫɹɰ ܳʠʞ, ˏଷ̝
 ʐܰ, ʛʑ˕ 

Эʐ, ˏˎː ˍʑʡ˚ 
ʞܰ, ʛʑ˕ 

Эʞ, ˏˎː ˍʑʡ˚ 
ʟܰ, ʛʑ˕ 

I 

100 

31 0,7 49 0,45 80 
II  31 0,8 37 0,48 68 
III  31 0,7 41 0,48 72 
IV 31 0,7 75 1,0 105 
V 29 0,7 171 0 200 
VI  28 0,7 172 0 200 
VII 29 0,7 171 0 200 
VIII 30 0,7 171 0 200 
IX 30 0,7 166 2,6 196 
X 31 0,7 140 1,8 170 
XI  31 0,7 108 1,1 138 
XII 31 0,7 64 0,6 95 

 
2.2.4 ȼɵɛɨɪ ɞɭɛɥɢɪɭɸɳɟɣ ɦɨɳɧɨɫɬɢ 
 
Ⱦɥɹ ɨɰɟɧɤɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ ɞɭɛɥɢɪɭɸɳɟɣ 

ɦɨɳɧɨɫɬɢ ɜɵɱɢɫɥɹɟɬɫɹ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɩɪɢ ɪɚɛɨɬɟ ɫ NɍɋɌ=100 
Ɇȼɬ ɢ NɍɋɌ=200 Ɇȼɬ. ɉɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ: ɩɪɢ NɍɋɌ=100 
Ɇȼɬ ɗ100=453,3 ɦɥɧ. ɤȼɬ·ɱ, ɚ ɩɪɢ NɍɋɌ=200 Ɇȼɬ ɗ200=1013,3 ɦɥɧ. ɤȼɬ·ɱ. Ɋɚɡɧɢɰɚ 
ɦɟɠɞɭ ɩɨɥɭɱɟɧɧɵɦɢ ɜɵɪɚɛɨɬɤɚɦɢ: 

 ∆Э = Эଶ଴଴ − Эଵ଴଴ = ͳͲͳ͵,͵ − Ͷͷ͵,͵ = ͷ͸Ͳ ˏˎː ˍʑ˕ ∙ ˚. 
 
ɋɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ɤɢɥɨɜɚɬɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ Ⱥɥɬɚɣɫɤɨɦ ɊȾɍ ɩɨ 

ɨɞɧɨɫɬɚɜɨɱɧɨɦɭ ɬɚɪɢɮɭ ɫɨɫɬɚɜɥɹɟɬ 3,92 ɪɭɛ. ɉɪɢɛɵɥɶ, ɩɨɥɭɱɚɟɦɚɹ ɡɚ ɝɨɞ ɩɨ 
ɫɪɟɞɫɬɜɚɦ ɬɨɥɶɤɨ ɞɭɛɥɢɪɭɸɳɟɣ ɦɨɳɧɨɫɬɢ ɪɚɫɫɱɢɬɚɧɚ ɩɨ ɮɨɪɦɭɥɟ (2.14): 

 ʞ = Э ∙ ͳͲ−ଷ ∙ ʥ = ͷ͸Ͳ ∙ ͳͲ−ଷ ∙ ͵,ͻʹ = ʹ,ͳͻʹ ˏˎ˓ˇ. ˓˖˄,  (2.14) 
 

ɝɞɟ ʞ – ɩɪɢɛɵɥɶ ɨɬ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɦɥɪɞ. ɪɭɛ; Э – ɨɛɴɟɦ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɦɥɧ ɤȼɬ∙ɱ; ʥ – ɰɟɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɪɭɛ/ɤȼɬ·ɱ. 
Ⱦɚɥɟɟ, ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɢɩ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɬɭɪɛɢɧɵ, 

ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɢ ɜɵɱɢɫɥɹɟɬɫɹ ɩɪɢɛɥɢɠɟɧɧɚɹ ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 
(ȽȺ), ɱɬɨ ɩɨɡɜɨɥɢɬ ɧɚɣɬɢ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɞɭɛɥɢɪɭɸɳɟɣ ɦɨɳɧɨɫɬɢ ɢ ɨɰɟɧɢɬɶ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɟɟ ɭɫɬɚɧɨɜɤɢ. 

Ɂɧɚɹ ɟɞɢɧɢɱɧɭɸ ɦɨɳɧɨɫɬɶ ȽȺ ɢ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɞɭɛɥɢɪɭɸɳɟɣ ɦɨɳɧɨɫɬɢ, 
ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ ɫɪɨɤ ɢɯ ɨɤɭɩɚɟɦɨɫɬɢ. Ⱦɥɹ ɷɬɨɝɨ ɫ [3] ɩɨɥɭɱɚɟɦ ɞɚɧɧɵɟ ɨ 
ɫɬɨɢɦɨɫɬɢ ɡɚɤɭɩɤɢ ɩɨɞɨɛɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ȼ ɢɦɟɸɳɢɯɫɹ ɞɚɧɧɵɯ ɭɞɚɥɨɫɶ ɧɚɣɬɢ ɫɬɨɢɦɨɫɬɶ ɡɚɦɟɧɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɢ 
ɝɢɞɪɨɬɭɪɛɢɧɵ, ɫ ɭɱɟɬɨɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɞɥɹ ɑɟɛɨɤɫɚɪɫɤɨɣ Ƚɗɋ. 
ɐɟɧɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ʒܲʔʜ = Ͳ,͸ͷͶ ˏˎ˓ˇ ˓˖˄., ɰɟɧɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ʡܲʢʟʐ =Ͳ,Ͷͳ͹ ˏˎ˓ˇ ˓˖˄.  
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ɋɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢɜɨɞɢɬɫɹ ɤ ɚɤɬɭɚɥɶɧɨɣ ɧɚ 2017-2018 ɝɨɞ. 
ɂɫɩɨɥɶɡɭɹ ɞɚɧɧɵɟ ɢɡ [4] ɩɨ ɮɨɪɦɭɥɟ (2.15) ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢɜɟɞɟɧɢɟ 
ɫɬɨɢɦɨɫɬɢ ȽȽ ɢ ȽɌ ɤ ɚɤɬɭɚɥɶɧɵɦ ɰɟɧɚɦ. 

 ʝܲʐʝʟ′ = ʝܲʐʝʟ ∙  (2.15)        ,ܭ
 

ɝɞɟ ʝܲʐʝʟ′  - ɩɪɢɜɟɞɟɧɧɚɹ ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɥɪɞ. ɪɭɛ; ʝܲʐʝʟ – ɧɚɱɚɥɶɧɚɹ ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɥɪɞ. ɪɭɛ; ܭ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɫɬɨɢɦɨɫɬɢ, ɨ.ɟ. 
ɉɨ ɮɨɪɦɭɥɟ (2.15) ɪɚɫɫɱɢɬɚɧɚ ɚɤɬɭɚɥɶɧɚɹ ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ: 
 ʒܲʔʜ′ = ʒܲʔʜ ∙ ܭ = Ͳ,͸ͷͶ ∙ ͳ,Ͷ͵͸ = Ͳ,ͻ͵ͻ ˏˎ˓ˇ ˓˖˄., 
 ʡܲʢʟʐ′ = ʡܲʢʟʐ ∙ ܭ = Ͳ,Ͷͳ͹ ∙ ͳ,Ͷ͵͸ = Ͳ,ͷͻͻ ˏˎ˓ˇ ˓˖˄. 
 
ȼɵɱɢɫɥɹɟɬɫɹ ɭɞɟɥɶɧɚɹ ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ɦɟɝɚɜɚɬɬɚ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ 

ɢ ɬɭɪɛɢɧɵ ɢ ɩɨɡɜɨɥɹɟɬ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫɬɨɢɦɨɫɬɶ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ: 

 ʒܲʔʜʞʟ = ʒܲʔʜʢʓ ∙ ʒܰʔʜʞʟ = Ͳ,Ͳͳʹ ∙ ͷͲ = Ͳ,͸ ˏˎ˓ˇ ˓˖˄., 
 ʡܲʢʟʐʞʟ = ʡܲʢʟʐʢʓ ∙ ʡܰʢʟʐʞʟ = Ͳ,ͲͲ͹Ͷ ∙ ͷ͵,ͷ = Ͳ,͵ͻͷͻ ˏˎ˓ˇ ˓˖˄. 
 ʒܲʏʞʟ = ʒܲʔʜʞʟ + ʡܲʢʟʐʞʟ = Ͳ,͸ + Ͳ,͵ͻͷͻ = Ͳ,ͻͻͷͻ ˏˎ˓ˇ ˓˖˄. 
 
ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɭɫɬɚɧɨɜɤɢ ɞɭɛɥɢɪɭɸɳɟɣ ɦɨɳɧɨɫɬɢ ɨɩɪɟɞɟɥɢɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (2.16): 
ݐ  = ௡∙௉ʒʏʞʟʞ = ଶ∙଴,ଽଽହଽଶ,ଵଽଶ = Ͳ,ͻͲͻ,       (2.16) 

 
ɝɞɟ ݐ – ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ, ɥɟɬ; ʒܲʏʞʟ – ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɞɭɛɥɢɪɭɸɳɟɣ ɦɨɳɧɨɫɬɢ, ɦɥɪɞ ɪɭɛ.; ʞ – ɩɪɢɛɵɥɶ, ɩɨɥɭɱɚɟɦɚɹ ɡɚ ɝɨɞ ɨɬ ɭɫɬɚɧɨɜɤɢ ɞɭɛɥɢɪɭɸɳɟɣ ɦɨɳɧɨɫɬɢ, ɦɥɪɞ 
ɪɭɛ. 

Ɂɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɜ ɫɮɟɪɟ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɜɧɵɣ 3 ɝɨɞɚ. 
Ɍ.ɤ. ɜɵɛɪɚɧɧɚɹ ɞɭɛɥɢɪɭɸɳɚɹ ɦɨɳɧɨɫɬɶ ɨɤɭɩɚɟɬɫɹ ɛɵɫɬɪɟɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɫɪɨɤɚ, ɞɟɥɚɟɦ ɜɵɜɨɞ ɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ 
ɞɭɛɥɢɪɭɸɳɟɣ ɦɨɳɧɨɫɬɢ ɜ ɪɚɡɦɟɪɟ ʓܰʢʐ = ͳͲͲ ʛʑ˕. 

ȼ ɩ. 2.2.2-2.2.4 ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɜɟɥɢɱɢɧɵ ɫɥɟɞɭɸɳɢɯ ɦɨɳɧɨɫɬɟɣ: 
NɊȺȻ=95 Ɇȼɬ, NɊȿɁ=5 Ɇȼɬ, NȾɍȻ=100 Ɇȼɬ. Ɂɧɚɹ ɷɬɢ ɦɨɳɧɨɫɬɢ, ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ 
ɜɟɥɢɱɢɧɭ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ: 
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ʢܰʠʡ = ʟܰʏʐ + ʟܰʔʖ + ʓܰʢʐ = ͻͷ + ͷ + ͳͲͲ = ʹͲͲ ʛʑ˕. 
 
2.3 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɢ ɷɧɟɪɝɢɢ 
 
Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɫɬɪɨɢɬɫɹ ɧɚ ɝɪɚɮɢɤɟ ɫɪɟɞɧɢɯ ɦɨɳɧɨɫɬɟɣ ɊȾɍ. Ⱦɥɹ ɟɝɨ 

ɩɨɫɬɪɨɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɜɵɱɢɫɥɢɬɶ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ. ɇɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 9. 

 
Ɍɚɛɥɢɰɚ 9 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ 

Ɇɟɫɹɰ Pɋ, Ɇȼɬ NɉɊ, Ɇȼɬ NɌɗɋ, Ɇȼɬ 
əɧɜɚɪɶ 953 45 908 

Ɏɟɜɪɚɥɶ 925 39 886 
Ɇɚɪɬ 877 46 831 

Ⱥɩɪɟɥɶ 821 73 748 
Ɇɚɣ 773 200 573 

ɂɸɧɶ 745 200 545 
ɂɸɥɶ 745 200 545 

Ⱥɜɝɭɫɬ 772 200 572 
ɋɟɧɬɹɛɪɶ 821 139 682 
Ɉɤɬɹɛɪɶ 877 104 773 
ɇɨɹɛɪɶ 925 77 848 
Ⱦɟɤɚɛɪɶ 953 57 896 
 
Ƚɪɚɮɢɤ, ɩɨ ɞɚɧɧɵɦ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ, ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.5. 

 

 
 

Ɋɢɫɭɧɨɤ 2.5 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 
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Ƚɪɚɮɢɤ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɫɬɪɨɢɬɫɹ ɧɚ ɝɪɚɮɢɤɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ 
ɫɢɫɬɟɦɵ. ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: ɨɬ ɧɭɥɹ 
ɨɬɤɥɚɞɵɜɚɟɬɫɹ ɦɨɳɧɨɫɬɶ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ ɩɪɢ ɪɚɛɨɬɟ ɩɨ ɫɚɧɢɬɚɪɧɨɦɭ ɩɨɩɭɫɤɭ, 
ɡɚɬɟɦ ɦɨɳɧɨɫɬɢ Ɍɗɋ, ɞɚɥɟɟ ɩɢɤɨɜɚɹ ɦɨɳɧɨɫɬɶ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ. ɉɨɫɥɟ ɱɟɝɨ ɜ 
ɩɪɨɜɚɥɟ ɝɪɚɮɢɤɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɪɟɦɨɧɬɵ Ɍɗɋ. 

ɉɨɫɥɟ ɩɨɥɨɜɨɞɶɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ. 
ȼɵɲɟ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɧɚɝɪɭɡɨɱɧɵɣ ɢ ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜɵ Ɍɗɋ. Ɂɚɬɟɦ 
ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ. Ƚɪɚɮɢɤ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ ɩɪɢɜɟɞɟɦ ɧɚ 
ɪɢɫɭɧɤɟ 2.6. 

 

 
 

Ɋɢɫɭɧɨɤ 2.6 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ  
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
3.1 ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
 
ɇɟɨɛɯɨɞɢɦɨ ɩɨɞɨɛɪɚɬɶ ȽɌ, ɢɦɟɸɳɭɸ ɧɚɢɥɭɱɲɢɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ 

ɩɨɤɚɡɚɬɟɥɢ, ɫɪɟɞɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɜɚɪɢɚɧɬɨɜ. 
ɉɨɞɛɨɪ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɉɨɥɶɡɭɹɫɶ ɬɚɛɥɢɰɟɣ ɨɫɧɨɜɧɵɯ 

ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɶɧɵɯ ɪɟɚɤɬɢɜɧɵɯ ɬɭɪɛɢɧ [ȼ, ɪɢɫɭɧɨɤ ȼ.1], ɩɨɞɛɢɪɚɸɬɫɹ ɜɫɟ 
ɩɨɞɯɨɞɹɳɢɟ ɩɨ ɧɚɩɨɪɭ ɦɚɪɤɢ ɝɢɞɪɨɬɭɪɛɢɧ. ɉɨɞɨɛɪɚɧɧɵɟ ɬɭɪɛɢɧɵ ɢ ɢɯ 
ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 10. 

 
Ɍɚɛɥɢɰɚ 10 – Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɨɞɨɛɪɚɧɧɵɯ ɦɚɪɨɤ ɝɢɞɪɨɬɭɪɛɢɧ 

Ɇɚɪɤɚ ɉɅ40ɚ-ȼ ɉɅ40ɛ-ȼ ɊɈ45-ȼ ɉɅȾ50-ȼ60º ܪ˒˓ˈˇ, ɦ 40 40 45 50 ܪ௠௜௡/ܪ˒˓ˈˇ, ɨ.ɟ. 0,5 0,5 0,6 0,5 ݊ூை′ , ɨɛ/ɦ 125,3 123,1 82,5 113 ܳூை′ , ɥ/ɫ 1020 1150 1200 1100 𝜂ூை′ , ɨ.ɟ. 0,913 0,904 0,921 0,91 ܳூ ௠௔௫′ , ɥ/ɫ 1800 1700 1430 1650 𝜎ሺܳூ ௠௔௫′ ሻ 0,65 0,65 0,23 0,6 ܦଵ ˏ, ˏܪ 0,350 0,460 0,460 0,460 ˏ , ,ˏݐ 5 4 4 4 ˏ ℃ 10 20 8 16 𝜂ˏ ʟଵ, ɨ.ɟ. 0,883 0,894 0,875 0,91 ܳ′୫ax ௉ଵ, ˏ ଷ/ɫ 1,7 1,622 1,432 1,71 

 
Ⱦɚɥɟɟ ɞɥɹ ɤɚɠɞɨɣ ɦɚɪɤɢ ɬɭɪɛɢɧɵ ɧɚɦɟɱɚɟɬɫɹ ɪɚɫɱɟɬɧɚɹ ɬɨɱɤɚ. ɉɨɫɥɟ ɷɬɨɝɨ 

ɡɚɞɚɜɚɹɫɶ ɪɹɞɨɦ ɞɢɚɦɟɬɪɨɜ, ɭɱɢɬɵɜɚɹ, ɫɭɳɟɫɬɜɭɸɳɢɟ ɨɝɪɚɧɢɱɟɧɢɹ, ɞɥɹ ɤɚɠɞɨɝɨ 
ɞɢɚɦɟɬɪɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɱɟɬ ɬɪɟɛɭɟɦɵɯ ɪɚɛɨɱɢɯ ɩɚɪɚɦɟɬɪɨɜ ɫɨɝɥɚɫɧɨ 
ɦɟɬɨɞɢɤɟ, ɢɡɥɨɠɟɧɧɨɣ ɜ [5]. 

ɉɪɢ ɜɵɛɨɪɟ ɞɢɚɦɟɬɪɨɜ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɷɤɨɧɨɦɢɱɧɨɫɬɶ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɜɚɪɢɚɧɬɨɜ ɢ ɢɫɤɥɸɱɚɬɶ ɬɟ ɞɢɚɦɟɬɪɵ, ɞɥɹ ɤɨɬɨɪɵɯ ɤɨɥɢɱɟɫɬɜɨ 
ɬɭɪɛɢɧ ɧɟ ɛɭɞɟɬ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɨɫɧɨɜɧɨɦɭ ɷɧɟɪɝɟɬɢɱɟɫɤɨɦɭ 
ɨɛɨɪɭɞɨɜɚɧɢɸ Ƚɗɋ. 

Ⱦɥɹ ɜɫɟɯ ɬɢɩɨɜ ɬɭɪɛɢɧ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɬɨɥɶɤɨ ɬɟ ɜɚɪɢɚɧɬɵ, 
ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɚɬ ɪɚɛɨɬɭ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ ɫ ɧɚɢɥɭɱɲɢɦɢ 
ɩɨɤɚɡɚɬɟɥɹɦɢ ɄɉȾ. 

Ɍɚɤ ɠɟ ɜɵɛɪɚɧɧɵɣ ɜɚɪɢɚɧɬ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜɨ ɜɫɟɯ ɪɟɠɢɦɚɯ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɫɥɨɠɢɬɶɫɹ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɨ ɷɬɨɦɭ ɭɫɥɨɜɢɸ ɬɭɪɛɢɧɚ ɦɚɪɤɢ ɊɈ45-ȼ ɢɡ ɫɪɚɜɧɟɧɢɹ 
ɢɫɤɥɸɱɚɟɬɫɹ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɬɭɪɛɢɧ ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɵ 11-13. 
ɉɪɨɢɡɜɨɞɢɬɫɹ ɚɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ. 
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Ɍɚɛɥɢɰɚ 11 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ40ɚ-ȼ ܦଵ, ˏ 4,25 4,5 4,75 5 5,3 5,6 𝜂˕, ˑ. ˈ. 0,9264 0,9269 0,9274 0,9278 0,9283 0,9288 ˃ܰ′, ʛʑ˕ 50,72 56,89 63,42 70,3 79,03 88,28 ܼ ′˃ , ˛˕ 3,94 3,52 3,15 2,84 2,53 2,27 ܼ˃, ˛˕ 4 4 4 3 3 3 ˃ܰ, ʛʑ˕ 50 50 50 66,67 66,67 66,67 ∆˓, ˑ. ˈ. 1,0492 1,0497 1,0503 1,0507 1,0513 1,0519 ݊′̝ , ˏˋː−ଵ 173,4 163,8 155,2 147,5 139,2 131,8 ݊˔, ˏˋː−ଵ
 187,5 166,7 166,7 150 142,8 136,4 ݊ூ ு೘𝑖೙ , ˏˋː−ଵ

 – 128 – 128 129,1 – ݊ூ ு˓ , ˏˋː−ଵ
 – 127,5 – 127,4 128,6 – ݊ூ ு೘𝑎ೣ , ˏˋː−ଵ

 – 123,4 – 123,4 124,4 – ܳூ′ ∙ 𝜂˕ – 1,385 – 1,496 1,331 – ܳூ′ ∙ 𝜂˕ሺܪ௠௔௫ሻ – 1,256 – 1,357 1,208 – ܳூ ʑʤʙ′ ሺܪ௠௔௫ሻ – 0,81 – 0,66 0,59 – ܳூ ʑʤʙ′ ሺܪ௠௜௡ሻ – 0,84 – 0,68 0,61 – 

 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 11 ܦଵ, ˏ 6 6,3 6,7 7,1 7,5 8 𝜂˕, ˑ. ˈ. 0,9293 0,9297 0,9302 0,9307 0,9311 0,9317 ˃ܰ′, ʛʑ˕ 101,4 111,84 126,56 142,2 158,74 180,73 ܼ ′˃ , ˛˕ 1,97 1,79 1,58 1,41 1,26 1,11 ܼ˃, ˛˕ 2 2 2 2 2 2 ˃ܰ, ʛʑ˕ 100 100 100 100 100 100 ∆˓, ˑ. ˈ. 1,0524 1,0529 1,0535 1,054 1,0545 1,0552 ݊′̝ , ˏˋː−ଵ 123 117,2 110,2 104 98,5 92,4 ݊˔, ˏˋː−ଵ

 125 125 115,4 107,1 100 93,8 ݊ூ ு೘𝑖೙ , ˏˋː−ଵ
 127,8 – – 129,5 127,7 127,7 ݊ூ ு˓ , ˏˋː−ଵ

 127,3 – – 129 127,2 127,2 ݊ூ ு೘𝑎ೣ , ˏˋː−ଵ
 123,3 – – 124,9 123,1 123,2 ܳூ′ ∙ 𝜂˕ 1,558 – – 1,113 0,997 0,876 ܳூ′ ∙ 𝜂˕ሺܪ௠௔௫ሻ – – – 1,009 – – ܳூ ʑʤʙ′ ሺܪ௠௔௫ሻ – – – 0,33 – – ܳூ ʑʤʙ′ ሺܪ௠௜௡ሻ – – – 0,34 – – 
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Ɍɚɛɥɢɰɚ 12 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ40ɛ-ȼ ܦଵ, ˏ 4,5 4,75 5 5,3 5,6 6 𝜂˕, ˑ. ˈ. 0,9317 0,9321 0,9326 0,933 0,9335 0,934 ˃ܰ′, ʛʑ˕ 54,56 60,82 67,42 75,79 84,66 97,23 ܼ ′˃ , ˛˕ 3,67 3,29 2,97 2,64 2,36 2,06 ܼ˃, ˛˕ 4 4 3 3 3 3 ˃ܰ, ʛʑ˕ 50 50 66,67 66,67 66,67 66,67 ∆˓, ˑ. ˈ. 1,0422 1,0426 1,0432 1,0436 1,0442 1,0447 ݊′̝ , ˏˋː−ଵ 160,4 151,9 144,4 136,2 129 120,4 ݊˔, ˏˋː−ଵ
 166,7 166,7 150 136,4 136,4 125 ݊ூ ு೘𝑖೙ , ˏˋː−ଵ

 – – – 123,8 – – ݊ூ ு˓ , ˏˋː−ଵ
 – – – 123,2 – – ݊ூ ு೘𝑎ೣ , ˏˋː−ଵ

 – – – 119,3 – – ܳூ′ ∙ 𝜂˕ – – – 1,331 – – ܳூ′ ∙ 𝜂˕ሺܪ௠௔௫ሻ – – – 1,208 – – ܳூ ʑʤʙ′ ሺܪ௠௔௫ሻ – – – 0,59 – – ܳூ ʑʤʙ′ ሺܪ௠௜௡ሻ – – – 0,61 – – 

 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 12 Dଵ, ˏ 6,3 6,7 7,1 7,5 8 8,5 η˕, ˑ. ˈ. 0,9344 0,9349 0,9353 0,9358 0,9362 0,9367 N ′˃ , ʛʑ˕ 107,25 121,36 136,34 152,22 173,27 195,71 Z ′˃ , ˛˕ 1,86 1,65 1,47 1,31 1,15 1,02 Z˃, ˛˕ 2 2 2 2 2 2 N˃, ʛʑ˕ 100 100 100 100 100 100 ∆˓, ˑ. ˈ. 1,0452 1,0457 1,0462 1,0468 1,0472 1,0478 n′̝ , ˏˋː−ଵ 114,7 107,9 101,8 96,4 90,4 85,1 n˔, ˏˋː−ଵ

 115,4 115,4 107,1 100 90,9 85,7 n୍ ୌౣi౤ , ˏˋː−ଵ
 124,4 – – – 124,3 124,4 n୍ ୌ˓, ˏˋː−ଵ

 123,8 – – – 123,8 123,9 n୍ ୌౣax , ˏˋː−ଵ
 119,9 – – – 119,8 120 Q′୍ ∙ η˕ 1,413 – – – 0,876 0,776 Q′୍ ∙ η˕ሺH୫axሻ 1,282 – – – – – Q୍ ʑʤʙ′ ሺH୫axሻ 0,42 – – – – – Q୍ ʑʤʙ′ ሺH୫i୬ሻ 0,43 – – – – – 
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Ɍɚɛɥɢɰɚ 13 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ50-ȼ60º Dଵ, ˏ 4,75 5 5,3 5,6 6 6,3 η˕, ˑ. ˈ. 0,9442 0,9446 0,9449 0,9453 0,9457 0,946 N ′˃ , ʛʑ˕ 54,39 60,29 67,76 75,68 86,92 95,86 Z ′˃ , ˛˕ 3,7 3,3 3 2,6 2,3 2,1 Z˃, ˛˕ 4 4 3 3 3 3 N˃, ʛʑ˕ 50 50 66,67 66,67 66,67 66,67 ∆˓, ˑ. ˈ. 1,0376 1,038 1,0384 1,0388 1,0392 1,0396 n′̝ , ˏˋː−ଵ 101,6 96,5 91,1 86,2 80,5 76,7 n˔, ˏˋː−ଵ
 142,8 125 125 125 107,1 78,9 n୍ ୌౣi౤ , ˏˋː−ଵ

 116,4 – 113,7 – – 85,3 n୍ ୌ˓, ˏˋː−ଵ
 116 – 113,2 – – 84,9 n୍ ୌౣax , ˏˋː−ଵ

 112,3 – 109,6 – – 82,2 Q′୍ ∙ η˕ 1,243 – 1,331 – – 0,942 Q′୍ ∙ η˕ሺH୫axሻ 1,128 – 1,208 – – – Q୍ ʑʤʙ′ ሺH୫axሻ 0,73 – 0,59 – – – Q୍ ʑʤʙ′ ሺH୫i୬ሻ 0,76 – 0,61 – – – 

 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 13 Dଵ, ˏ 6,7 7,1 7,5 8 8,5 η˕, ˑ. ˈ. 0,9464 0,9468 0,9471 0,9475 0,9479 N ′˃ , ʛʑ˕ 108,46 121,85 136,01 154,82 174,85 Z ′˃ , ˛˕ 1,8 1,6 1,5 1,3 1,1 Z˃, ˛˕ 2 2 2 2 2 N˃, ʛʑ˕ 100 100 100 100 100 ∆˓, ˑ. ˈ. 1,04 1,0404 1,0408 1,0412 1,0416 n′̝ , ˏˋː−ଵ 72,1 68,1 64,4 60,4 56,9 n˔, ˏˋː−ଵ

 100 93,8 90,9 62,5 60 n୍ ୌౣi౤ , ˏˋː−ଵ
 114,9 114,2 116,9 85,7 87,4 n୍ ୌ˓, ˏˋː−ଵ

 114,4 113,7 116,4 85,3 87 n୍ ୌౣax , ˏˋː−ଵ
 110,8 110,1 112,7 82,6 84,3 Q′୍ ∙ η˕ 1,249 1,113 0,997 0,876 0,776 Q′୍ ∙ η˕ሺH୫axሻ 1,134 1,009 – – – Q୍ ʑʤʙ′ ሺH୫axሻ 0,37 0,33 – – – Q୍ ʑʤʙ′ ሺH୫i୬ሻ 0,38 0,34 – – – 

  



 

36 

Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɫɦɨɬɪɟɧɢɹ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɜɚɪɢɚɧɬɵ: ɞɥɹ 
ɬɭɪɛɢɧɵ ɉɅ40ɚ-ȼ ɞɢɚɦɟɬɪɵ: 4,5, 5, 5,3, 7,1 ɦ; ɞɥɹ ɬɭɪɛɢɧɵ ɉɅ40ɛ-ȼ ɞɢɚɦɟɬɪɵ: 
5,3, 6,3 ɦ; ɞɥɹ ɬɭɪɛɢɧɵ ɉɅȾ50-ȼ60º ɞɢɚɦɟɬɪɵ: 4,75, 5,3, 6,7, 7,1 ɦ. Ⱦɥɹ ɷɬɢɯ 
ɞɢɚɦɟɬɪɨɜ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ Ƚɍɏ ɧɚɧɟɫɟɧɵ ɡɨɧɵ ɪɚɛɨɬɵ [ȼ, ɪɢɫɭɧɤɢ ȼ.2 – 
ȼ.6]. 

 
3.2 Ƚɢɞɪɨɬɭɪɛɢɧɵ ɢ ɢɯ ɩɪɨɬɨɱɧɚɹ ɱɚɫɬɶ 
 
3.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 
 
ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ȽɌ, ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ 

ɞɨɩɭɫɬɢɦɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ (ɊɄ). Ɉɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ 
ɤɨɥɟɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.1). 

 ∇ܼʟʙ = ܼʜʐሺܳʜʐሻ +  ௌ,        (3.1)ܪ
 

ɝɞɟ ∇ܼʟʙ – ɨɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɦ; ܼʜʐሺܳʜʐሻ – ɨɬɦɟɬɤɚ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɪɚɫɯɨɞɟ ɜ ɧɢɠɧɢɣ 
ɛɶɟɮ, ɦ; ܪௌ – ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ, ɦ. 

Ɋɚɫɱɟɬ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɬɪɟɯ, ɫɚɦɵɯ ɨɩɚɫɧɵɯ ɫ ɬɨɱɤɢ 
ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ, ɪɚɛɨɱɢɯ ɪɟɠɢɦɨɜ: 

 ɪɚɛɨɬɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ ɢ 
ɪɚɫɱɟɬɧɨɣ ɦɨɳɧɨɫɬɢ; 

 ɪɚɛɨɬɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ ɢ ɪɚɫɱɟɬɧɨɣ 
ɦɨɳɧɨɫɬɢ; 

 ɪɚɛɨɬɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ ɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɨɳɧɨɫɬɢ. 

Ɋɚɫɱɟɬ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɧɚ ɤɚɠɞɨɦ ɢɡ ɪɟɠɢɦɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ (3.2). 

ௌܪ  = ܤ − ∇௓ʜʐሺொʜʐሻଽ଴଴ − 𝜎 ∙ ܪ − ͳ,ͷ + ܼʤ.ʞʚ,     (3.2) 

 
ɝɞɟ ܤ – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ, ɦɦ. ɜɨɞ. ɫɬ.; 𝜎 – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ; ܪ – ɧɚɩɨɪ ɬɭɪɛɢɧɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɪɨɜɧɟɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ ∇ܼʜʐሺܳʜʐሻ, ɦ; ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɤ ɧɚɬɭɪɧɨɣ, 
ɦ; ܼʤ.ʞʚ – ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ 
ɬɭɪɛɢɧ, ɤɨɬɨɪɚɹ ɞɥɹ ɉɅ ɪɚɜɧɚ 0, ɞɥɹ ɉɅȾ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.3). 

 ܼʤ.ʞʚ. = ஻బˏ஽భːଶ∙஽భˏ ,         (3.3) 
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ɝɞɟ ܤ଴ˏ ɢ ܦଵˏ – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɢ ɞɢɚɦɟɬɪ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ, ɦ; ܦଵː – ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ, ɦ. 

Ɋɚɫɯɨɞ, ɬɪɟɛɭɟɦɵɣ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɨɬɦɟɬɤɢ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ, ɩɟɪɟɫɱɢɬɵɜɚɟɬɫɹ ɫ Ƚɍɏ ɜ ɬɪɟɛɭɟɦɨɣ ɬɨɱɤɟ ɡɨɧɵ ɪɚɛɨɬɵ ɩɨ ɮɨɪɦɭɥɟ (3.4). 
ȼ ɬɨɣ ɠɟ ɬɨɱɤɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɤɚɜɢɬɚɰɢɢ 𝜎. 

 ܳ = ܳூ′ ∙ ଵଶܦ ∙ √∆˓ ∙  (3.4)        ܪ
 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɞɥɹ ɜɫɟɯ, 

ɨɬɨɛɪɚɧɧɵɯ ɜ ɩɪɟɞɵɞɭɳɟɦ ɩɭɧɤɬɟ ɜɚɪɢɚɧɬɨɜ, ɜɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɵ 14-16. 
 

Ɍɚɛɥɢɰɚ 14 – Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɞɥɹ ɬɭɪɛɢɧɵ 
ɉɅ40ɚ-ȼ Dଵ, ˏ Ɋɟɠɢɦ H, ˏ Q′୍ , ˎ/˔ Q, ˏଷ/˔ ∇ZʜʐሺQʜʐሻ, ˏ σ HS, ˏ Zʟʙ, ˏ 

4,5 

1 35,18 1,385 170,4 446,75 0,457 -7,77 438,98 

2 32,97 1,5345 182,8 446,80 0,539 -9,47 437,34 

3 32,70 1,525 180,9 446,80 0,536 -9,22 437,57 

5 

1 35,18 1,502 228,3 446,98 0,514 -9,78 437,20 

2 32,97 1,69 248,7 447,06 0,625 -12,30 434,75 

3 32,70 1,75 256,4 447,09 0,625 -12,13 434,95 

5,3 

1 35,18 1,328 226,9 446,98 0,427 -6,72 440,26 

2 32,97 1,469 242,9 447,04 0,511 -8,54 438,49 

3 32,70 1,465 241,3 447,03 0,51 -8,37 438,66 

7,1 

1 35,18 1,106 339,1 447,39 0,333 -3,41 443,98 

2 32,97 1,2203 362,2 447,46 0,393 -4,65 442,82 

3 32,70 1,215 359,1 447,45 0,391 -4,48 442,97 

 
Ɍɚɛɥɢɰɚ 15 – Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɞɥɹ ɬɭɪɛɢɧɵ 
ɉɅ40ɛ-ȼ Dଵ, ˏ Ɋɟɠɢɦ H, ˏ Q′୍ , ˎ/˔ Q, ˏଷ/˔ ∇ZʜʐሺQʜʐሻ, ˏ σ HS, ˏ Zʟʙ, ˏ 

5,3 

1 35,18 1,341 228,2 446,98 0,391 -5,45 441,53 

2 32,97 1,4815 244,1 447,04 0,467 -7,09 439,95 

3 32,70 1,475 242,0 447,03 0,453 -6,51 440,53 

6,3 

1 35,18 1,426 343,2 447,40 0,439 -7,14 440,26 

2 32,97 1,58 368,1 447,48 0,524 -8,97 438,51 

3 32,70 1,563 362,7 447,47 0,519 -8,67 438,80 
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Ɍɚɛɥɢɰɚ 16 – Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɞɥɹ ɬɭɪɛɢɧɵ 
ɉɅȾ50-ȼ60º Dଵ, ˏ Ɋɟɠɢɦ H, ˏ Q′୍ , ˎ/˔ Q, ˏଷ/˔ ∇ZʜʐሺQʜʐሻ, ˏ σ Zʤ.ʞʚ., ˏ HS, ˏ Zʟʙ, ˏ 

4,75 

1 35,18 1,249 170,3 446,75 0,3268 1,78 -1,41 445,34 

2 32,97 1,390 183,4 446,81 0,4050 1,78 -3,27 443,54 

3 32,70 1,385 182,0 446,80 0,4025 1,78 -3,08 443,72 

5,3 

1 35,18 1,349 229,0 446,99 0,3820 1,99 -3,15 443,84 

2 32,97 1,514 248,8 447,06 0,4858 1,99 -5,73 441,34 

3 32,70 1,510 247,2 447,05 0,4806 1,99 -5,42 441,63 

6,7 

1 35,18 1,256 341,0 447,39 0,3294 2,51 -0,77 446,62 

2 32,97 1,399 367,7 447,48 0,4075 2,51 -2,62 444,86 

3 32,70 1,235 323,3 447,33 0,4071 2,51 -2,50 444,83 

7,1 

1 35,18 1,111 338,8 447,39 0,2683 2,66 1,53 448,92 

2 32,97 1,231 363,4 447,47 0,3209 2,66 0,39 447,86 

3 32,70 1,225 360,2 447,46 0,3188 2,66 0,54 448,00 

 
ɂɡ ɜɫɟɯ ɪɚɫɫɱɢɬɚɧɧɵɯ ɜɚɪɢɚɧɬɨɜ ɜɵɛɪɚɧɚ ɬɭɪɛɢɧɚ ɉɅȾ50-ȼ60º-530, ɬ.ɤ. 

ɨɧɚ ɢɦɟɟɬ ɨɩɬɢɦɚɥɶɧɭɸ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɄɉȾ. 
 
3.2.2 Ɋɚɫɱɟɬ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
 
Ⱦɥɹ ɜɵɛɪɚɧɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɧɚ ɱɟɪɬɟɠɟ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɤ Ƚɍɏ [ȼ, 

ɪɢɫɭɧɨɤ ȼ.7] ɩɪɟɞɥɚɝɚɟɬɫɹ ɤɪɭɝɥɚɹ ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɫɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ ɫ ɭɝɥɨɦ 
ɨɯɜɚɬɚ 𝜑ʠʞ = ͵Ͷͷ°. ɉɪɢ ɟɟ ɪɚɫɱɟɬɟ ɡɚɞɚɸɬɫɹ ɬɪɢ ɝɥɚɜɧɵɯ ɭɫɥɨɜɢɹɯ, ɤɨɬɨɪɵɦ 
ɞɨɥɠɟɧ ɩɨɞɱɢɧɹɬɶɫɹ ɩɨɬɨɤ, ɱɟɪɟɡ ɧɟɟ ɩɪɨɯɨɞɹɳɢɣ: 

 ɨɛɟɫɩɟɱɟɧɢɟ ɪɚɜɧɨɦɟɪɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɚɫɯɨɞɚ ɩɨ ɨɤɪɭɠɧɨɫɬɢ 
ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ; 

 ɨɛɟɫɩɟɱɟɧɢɟ ɨɞɢɧɚɤɨɜɨɣ ɡɚɤɪɭɬɤɢ ɩɨɬɨɤɚ (ɩɨɫɬɨɹɧɫɬɜɨ ɦɨɦɟɧɬɚ 
ɫɤɨɪɨɫɬɢ) ɩɟɪɟɞ ɧɚɩɪɚɜɥɹɸɳɢɦ ɚɩɩɚɪɚɬɨɦ; 

 ɪɚɡɦɟɪɵ ɪɚɞɢɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɩɨɞɛɢɪɚɸɬɫɹ ɬɚɤ, 
ɱɬɨɛɵ ɫɪɟɞɧɢɟ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɜ ɧɢɯ ɧɟ ɩɪɟɜɨɫɯɨɞɢɥɢ ɩɪɟɞɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ. 

Ɍɚɤ, ɪɚɫɱɟɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɩɪɨɢɡɜɟɞɟɧ ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɹ ɩɨɫɬɨɹɧɫɬɜɚ 
ɦɨɦɟɧɬɚ ɫɤɨɪɨɫɬɢ ݒ௨ݎ =  .ݐݏ݊݋ܿ

ɉɨɪɹɞɨɤ ɪɚɫɱɟɬɚ: 
1. ɉɪɢɧɢɦɚɟɬɫɹ ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɞɥɹ ɪɚɫɱɟɬɧɨɝɨ 

ɧɚɩɨɪɚ. ɉɪɢɧɹɬɚ ɫɤɨɪɨɫɬɶ ݒ˅˘ = ͷ,͹ͷ ˏ/˔. 
2. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɢ ɟɝɨ ɪɚɞɢɭɫ ɩɨ ɮɨɪɦɭɥɚɦ (3.5) 

ɢ (3.6) ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
ʑʤܨ  = ொʑʤ௩˅˘ ,          (3.5) 
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ɝɞɟ ܳʑʤ – ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɫɩɢɪɚɥɢ, ɪɚɫɫɱɢɬɵɜɚɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ 
(3.7), ɦ3/ɫ. 

 𝜌ʑʤ = √ிʑʤగ ,          (3.6) 

 
ɝɞɟ 𝜌ʑʤ – ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɫɩɢɪɚɥɢ, ɦ. 

 ܳʑʤ = ܳʟ ∙ 𝜑ʠʞଷ଺଴°,         (3.7) 

 
ɝɞɟ ܳʟ – ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ, ɦ3/ɫ; 𝜑ʠʞ – ɭɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɢ, º. 

3. Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨɥɧɚɹ ɜɵɫɨɬɚ ɫɬɚɬɨɪɚ ɩɨ ɮɨɪɦɭɥɟ (3.8). 
ଵܪ  = ܾଵ + ʹ ∙ ℎଵ,         (3.8) 
 

ɝɞɟ ܪଵ – ɩɨɥɧɚɹ ɜɵɫɨɬɚ ɫɬɚɬɨɪɚ, ɦ; ܾଵ = ܾ଴ + Ͳ,Ͳʹ, ɦ; ܾ଴ – ɜɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ, ɦ; ℎଵ – ɜɵɫɨɬɚ ɫɨɩɪɹɠɟɧɢɹ ɤɨɥɨɧɧ ɫɬɚɬɨɪɚ ɫɨ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɨɣ, ɦ. 
4. ȼɵɱɢɫɥɹɟɬɫɹ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɬɭɪɛɢɧɵ ɞɨ ɰɟɧɬɪɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɩɨ 

ɮɨɪɦɭɥɟ (3.9). 
 ܽʑʤ = ܴସ + √𝜌ʑʤଶ − ቀுభଶ ቁଶ

,       (3.9) 

 
ɝɞɟ ܽʑʤ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɬɭɪɛɢɧɵ ɞɨ ɰɟɧɬɪɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ, ɦ; ܴସ – ɪɚɞɢɭɫ ɫɨɩɪɹɠɟɧɢɹ ɤɨɥɨɧɧ ɫɬɚɬɨɪɚ ɫɨ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɨɣ, ɦ. 

5. ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.10). 
 ܴʑʤ = ܽʑʤ + 𝜌ʑʤ,         (3.10) 
 

ɝɞɟ ܴʑʤ – ɧɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ, ɦ. 
6. Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɚɪɚɦɟɬɪ 𝜔௜ ⁄ܥ  ɞɥɹ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ 

(3.11). 
 𝜔ʑʤ஼ = ܽʑʤ − √ܽʑʤଶ − 𝜌ʑʤଶ ,       (3.11) 

 
ɝɞɟ ͳ ⁄ܥ  – ɩɨɫɬɨɹɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɩɢɪɚɥɢ; 𝜔ʑʤ – ɨɬɧɨɲɟɧɢɟ 𝜑ʠʞ ͵͸Ͳ°⁄ . 

Ɍɨɝɞɚ ɡɧɚɱɟɧɢɟ ͳ ⁄ܥ  ɨɩɪɟɞɟɥɢɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
 ͳ ⁄ܥ = 𝜔ʑʤ஼ ∙ ଵ𝜔ʑʤ         (3.12) 
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7. Ɂɧɚɹ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ͳ ⁄ܥ , ɩɨɫɬɨɹɧɧɨɝɨ ɞɥɹ ɜɫɟɯ ɫɟɱɟɧɢɣ 
ɫɩɢɪɚɥɢ ɢ ɡɚɞɚɜɚɹ ɪɹɞ ɡɧɚɱɟɧɢɣ ɭɝɥɨɜ 𝜑௜, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɜɫɟ 
ɫɟɱɟɧɢɹ ɫɩɢɪɚɥɢ ɩɨ ɮɨɪɦɭɥɚɦ (3.13) - (3.16). 

 𝑥 = 𝜔𝑖஼ + √ଶ∙ோర∙𝜔𝑖஼ − ቀுభଶ ቁଶ
       (3.13) 

 ܽ௜ = ܴସ + 𝑥          (3.14) 
 𝜌௜ = √𝑥ଶ + ቀுభଶ ቁଶ

         (3.15) 

 ܴ௜ = ܽ௜ + 𝜌௜         (3.16) 
 
Ⱦɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɩɨɞɯɨɞɢɬ ɞɥɹ ɪɚɫɱɟɬɚ ɤɪɭɝɥɵɯ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɢ. Ɍ.ɤ. 

ɩɨɫɥɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɭɝɥɨɜ 𝜑௜ ɱɬɨɛɵ ɪɚɫɱɟɬɧɵɟ ɫɟɱɟɧɢɹ ɤɚɫɚɥɢɫɶ 
ɫɬɚɬɨɪɚ ɜ ɡɚɞɚɧɧɨɣ ɬɨɱɤɟ, ɱɚɫɬɶ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɢ ɜɵɩɨɥɧɹɸɬ ɷɥɥɢɩɬɢɱɟɫɤɨɣ 
ɮɨɪɦɵ, ɞɚɥɶɧɟɣɲɢɣ ɪɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɞɪɭɝɨɣ ɦɟɬɨɞɢɤɟ. 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ ɩɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɫɬɪɨɢɬɫɹ 
ɡɚɜɢɫɢɦɨɫɬɶ ܴ = 𝑓ሺ𝜑ሻ ɫ ɤɨɧɟɱɧɵɦ ɡɧɚɱɟɧɢɟɦ ሺͲ; ܦ஻ ʹ⁄ ሻ. Ⱦɚɥɟɟ ɨɧɚ 
ɢɧɬɟɪɩɨɥɢɪɭɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɫɪɟɞɫɬɜ Excel. 

8. Ȼɨɥɶɲɢɣ ɪɚɞɢɭɫ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
(3.17). 

 𝜌ଵ = ுభଶ∙ୱi୬ ௔ೖ =  (3.17)        ,ݐݏ݊݋ܿ

 
ɝɞɟ 𝜌ଵ – ɛɨɥɶɲɢɣ ɪɚɞɢɭɫ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ, ɦ; ܽ௞ = ͵ͷ°. 𝜌ଵ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨɫɬɨɹɧɧɵɦ ɞɥɹ ɜɫɟɯ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ. 

9. Ɇɟɧɶɲɢɣ ɪɚɞɢɭɫ ɤɚɠɞɨɝɨ ɷɥɥɢɩɬɢɱɟɫɤɨɝɨ ɫɟɱɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ (3.18). 

 𝜌ଶ௜ = ோ𝑖−(ோర+ఘభ∙ሺଵ−ୱi୬ ௔ೖሻ)ଶ∙ୱi୬ ௔ೖ ,       (3.18) 

 
ɝɞɟ 𝜌ଶ௜ – ɦɟɧɶɲɢɣ ɪɚɞɢɭɫ ɥɸɛɨɝɨ ɷɥɥɢɩɬɢɱɟɫɤɨɝɨ ɫɟɱɟɧɢɹ, ɦ; ܴ௜ – ɧɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ, ɩɨɥɭɱɚɟɦɵɣ ɫ ɝɪɚɮɢɤɚ 
ɡɚɜɢɫɢɦɨɫɬɢ ܴ = 𝑓ሺ𝜑ሻ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɭɝɥɚ 𝜑௜. 

ɉɨɫɥɟ ɪɚɫɱɟɬɚ ɜɫɟɯ ɫɟɱɟɧɢɣ ɩɨ ɮɨɪɦɭɥɚɦ (3.19) - (3.21) ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 
ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨɫɬɨɹɧɧɚɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɢ ɭɝɨɥ ɩɨɬɨɤɚ ɜ ɫɩɢɪɚɥɶɧɨɣ 
ɤɚɦɟɪɟ. 

10. ɉɨɫɬɨɹɧɧɚɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.19). 
 ݇ = ொʟଶ∙గ∙ଵ ஼⁄ ,          (3.19) 
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ɝɞɟ ݇ - ɩɨɫɬɨɹɧɧɚɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. 
11. ɍɝɨɥ ɩɨɬɨɤɚ ɜ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɟ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ (3.20) - 

(3.21). 
 tg ߜ = ொʟ ሺଶ∙గ∙௕భሻ⁄ ௞ ,         (3.20) 

 
ɝɞɟ ߜ – ɭɝɨɥ ɩɨɬɨɤɚ ɜ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɟ, º. 

ߜ  = tgܿݎܽ ቀொʟ ሺଶ∙గ∙௕భሻ⁄ ௞ ቁ,        (3.21) 

 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɫɟɱɟɧɢɣ ɧɟɨɛɯɨɞɢɦ ɪɹɞ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɱɚɫɬɶ ɤɨɬɨɪɵɯ 

ɧɚɯɨɞɢɬɫɹ ɧɚ Ƚɍɏ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ, ɫɜɟɞɟɧɧɵɯ ɜ ɬɚɛɥɢɰɭ 17. 
 

Ɍɚɛɥɢɰɚ 17 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 𝜂, ˑ. ˈ. 0,9449 ˃ܰ, ʛʑ˕ 66,67 ܪʟ , ˏ 32,97 ܳʟ, ˏଷ/˔ 218 ܦଵ, ˏ 5,300 𝜑ʠʞ, ° 345 ܾ଴, ˏ 1,988 ܾଵ, ௔ܦ 2,008 ˏ , ,௕ܦ 8,130 ˏ ,ସܦ 7,020 ˏ ˏ 8,530 ܴସ, ˏ 4,265 ܴ, ˏ 0,460 ℎଵ, ˏ 0,440 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɞɥɹ ɭɞɨɛɫɬɜɚ ɩɨɫɬɪɨɟɧɢɹ ɱɟɪɬɟɠɚ 

ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 18. 
 

Ɍɚɛɥɢɰɚ 18 - Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɱɟɪɬɟɠɚ ɤɪɭɝɥɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
Ʉɪɭɝɥɨɟ ɫɟɱɟɧɢɟ 

№ ɫɟɱɟɧɢɹ φ, ° a, ˏ ρ, ˏ R, ˏ 
1 345 7,347 3,404 10,751 
2 330 7,242 3,309 10,551 
3 315 7,134 3,212 10,346 
4 300 7,021 3,111 10,132 
5 285 6,908 3,012 9,920 
6 270 6,788 2,907 9,695 
7 255 6,668 2,803 9,471 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 18 
Ʉɪɭɝɥɨɟ ɫɟɱɟɧɢɟ 

№ ɫɟɱɟɧɢɹ φ, ° a, ˏ ρ, ˏ R, ˏ 

8 240 6,544 2,698 9,242 
9 225 6,411 2,587 8,998 
10 210 6,276 2,476 8,752 
11 195 6,134 2,362 8,496 
12 180 5,979 2,241 8,220 
13 165 5,817 2,120 7,937 

ɗɥɥɢɩɬɢɱɟɫɤɨɟ ɫɟɱɟɧɢɟ 

№ ɫɟɱɟɧɢɹ φ, ° ρଵ, ˏ ρଶ, ˏ R, ˏ 
14 150 

2,516 

1,779 7,635 
15 135 1,585 7,316 
16 120 1,378 6,977 
17 105 1,159 6,619 
18 90 0,928 6,240 
19 75 0,683 5,839 
20 60 0,425 5,416 
21 45 0,153 4,971 

 
ɑɟɪɬɟɠ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɜ ɩɨɩɟɪɟɱɧɨɦ ɫɟɱɟɧɢɢ ɢ ɜ ɩɥɚɧɟ ɩɪɢɜɟɞɟɧ ɜ 

ɩɪɢɥɨɠɟɧɢɢ Ƚ. 
 
3.2.3 ȼɵɛɨɪ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɢ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɭɩɪɚɜɥɟɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
ɇɚɢɛɨɥɟɟ ɤɪɭɩɧɵɦ ɩɨ ɝɚɛɚɪɢɬɚɦ ɷɥɟɦɟɧɬɨɦ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

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

Ʉɨɬɟɥ ɧɚ ɨɞɧɭ ɬɪɟɬɶ ɡɚɩɨɥɧɟɧ ɦɚɫɥɨɦ ɢ ɧɚ ɞɜɟ ɬɪɟɬɢ – ɜɨɡɞɭɯɨɦ ɩɨɞ 
ɞɚɜɥɟɧɢɟɦ. ɇɚ ɫɥɢɜɧɨɦ ɛɚɤɟ ɫɦɨɧɬɢɪɨɜɚɧɵ ɦɚɫɥɨɧɚɫɨɫɧɵɟ ɚɝɪɟɝɚɬɵ, 
ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɨɩɨɥɧɹɸɳɢɟ ɡɚɩɚɫɵ ɦɚɫɥɚ ɜ ɤɨɬɥɟ. 

Ɇɇɍ ɞɨɥɠɧɚ ɫɨɞɟɪɠɚɬɶ ɡɚɩɚɫ ɦɚɫɥɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɪɚɛɨɬɭ ɫɢɫɬɟɦɵ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɢ ɫɚɦɵɯ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ 
ɫɟɪɜɨɦɨɬɨɪɨɜ (ɧɚɩɪɢɦɟɪ, ɩɨɥɧɨɟ ɡɚɤɪɵɬɢɟ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɬɭɪɛɢɧɵ 
ɩɨɫɥɟ ɢɡɪɚɫɯɨɞɨɜɚɧɢɹ ɦɚɫɥɚ ɧɚ ɩɪɨɰɟɫɫ ɪɟɝɭɥɢɪɨɜɚɧɢɹ). ɉɨɷɬɨɦɭ ɨɛɴɟɦ 
ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ ɤɨɬɥɚ ɧɚɦɧɨɝɨ ɩɪɟɜɵɲɚɟɬ ɨɛɴɟɦ ɫɟɪɜɨɦɨɬɨɪɨɜ, 
ɨɛɫɥɭɠɢɜɚɟɦɵɯ Ɇɇɍ. 

ɇɟɨɛɯɨɞɢɦɚɹ Ɇɇɍ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɧɨɦɨɝɪɚɦɦɟ ɢɡ ɫɩɪɚɜɨɱɧɢɤɚ [6], ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɢɚɦɟɬɪɚ ɊɄ ɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ. ɇɚɡɧɚɱɟɧɚ Ɇɇɍ 8/1-40-8-
2 – Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ȽȺ8/1-40 ɜɦɟɫɬɢɦɨɫɬɶɸ 8 
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ɦ3, ɫɨɫɬɨɹɳɢɦ ɢɡ ɨɞɧɨɝɨ ɫɨɫɭɞɚ ɧɚ ɞɚɜɥɟɧɢɟ 4 Ɇɉɚ (40 ɤɝɫ); ɫ ɦɚɫɥɨɧɚɫɨɫɧɵɦ 
ɚɝɪɟɝɚɬɨɦ ɆȺ8-2, ɢɦɟɸɳɢɦ ɫɥɢɜɧɨɣ ɛɚɤ ɜɦɟɫɬɢɦɨɫɬɶɸ 8 ɦ3 ɫ ɞɜɭɦɹ ɧɚɫɨɫɚɦɢ. 

ɗɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ ɜɵɛɪɚɧ ɬɢɩɚ ɗȽɊɄ–150–2. 
ɗɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɬɭɪɛɢɧ ɫ ɞɜɭɦɹ 
ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɨɪɝɚɧɚɦɢ, ɫ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɤɨɥɨɧɤɨɣ 2-ɝɨ ɢɫɩɨɥɧɟɧɢɹ ɫ 
ɝɥɚɜɧɵɦ ɡɨɥɨɬɧɢɤɨɦ ɞɢɚɦɟɬɪɚ 150 ɦɦ. 

 
3.3 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 
Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [7] ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ 

ɩɨ ɪɚɫɱɟɬɧɵɦ ɡɧɚɱɟɧɢɹɦ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ. 
ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
(3.22). 

 ܵːˑˏ = ே˃c୭ୱ 𝜑,         (3.22) 

 
ɝɞɟ ܵːˑˏ – ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, Ɇȼɬ; cos 𝜑 – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,85). 

Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɱɢɫɥɨ ɩɨɥɸɫɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ 
ɜɪɚɳɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (3.23). 

݌  = ଺଴଴଴௡˔ ,          (3.23) 

 
ɝɞɟ ݌ – ɱɢɫɥɨ ɩɨɥɸɫɨɜ. 

 ܵːˑˏ = ଺଺,଺଻଴,଼ହ = ͹ͺ,ͶͶ ʛʑ˕, 

݌  = ଺଴଴଴ଵଶହ = Ͷͺ. 

 
ɉɨ [7] ɧɚɡɧɚɱɟɧ ɝɟɧɟɪɚɬɨɪ ɋȼ-850/190-48, ɬ.ɤ. ɟɝɨ ɧɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ 

ɜɪɚɳɟɧɢɹ ɫɨɜɩɚɞɚɟɬ ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ ɬɭɪɛɢɧɵ, ɚ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ 
ɩɪɟɜɵɲɚɟɬ ɦɨɳɧɨɫɬɶ ɬɭɪɛɢɧɵ ɧɟ ɛɨɥɟɟ ɱɟɦ ɧɚ 10%. 

 
3.4 ɉɨɞɴɟɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
Ʉɪɚɧɨɦ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɜɵɛɪɚɧ ɦɨɫɬɨɜɨɣ ɤɪɚɧ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 400 ɬ 

ɜ ɤɨɥɢɱɟɫɬɜɟ 1 ɲɬ. Ⱦɚɧɧɵɣ ɜɵɛɨɪ ɨɛɭɫɥɨɜɥɟɧ ɱɢɫɥɨɦ ɚɝɪɟɝɚɬɨɜ (ɩɪɢ ݊ < ͷ 
ɩɪɢɧɢɦɚɟɬɫɹ 1 ɤɪɚɧ) ɢ ɧɚɢɛɨɥɶɲɟɣ ɦɚɫɫɨɣ ɦɨɧɬɚɠɧɨɝɨ ɭɡɥɚ – ɬɭɪɛɢɧɵ (݉ʡ ≈ͶͲͲ ˕). ȼɵɛɨɪ ɢɦɟɧɧɨ ɦɨɫɬɨɜɨɝɨ ɤɪɚɧɚ ɨɛɭɫɥɨɜɥɟɧ ɬɪɟɛɨɜɚɧɢɟɦ ɤ 
ɨɛɫɥɭɠɢɜɚɧɢɸ ɫɢɫɬɟɦɵ Ɇɇɍ ɢ ɤɨɥɨɧɤɢ ɗȽɊ, ɚ ɬɚɤɠɟ ɫɬɪɟɦɥɟɧɢɟɦ ɭɦɟɧɶɲɢɬɶ 
ɝɚɛɚɪɢɬɵ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ.  
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 
4.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɱɚɫɬɢ 
 
ɑɢɫɥɨ ɝɟɧɟɪɚɬɨɪɨɜ, ɚ ɬɚɤɠɟ ɧɟɤɨɬɨɪɵɟ ɢɯ ɩɚɪɚɦɟɬɪɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 19. 
 

Ɍɚɛɥɢɰɚ 19 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
Ƚɟɧɟɪɚɬɨɪɵ ɋɢɫɬɟɦɚ 

ɑɢɫɥɨ ɢ ɦɨɳɧɨɫɬɶ, 
ɲɬ.×Ɇȼɬ 

uːˑˏ, ˍʑ 
cos φ uːˑˏ, ˍʑ Sˍ.ˊ, ʛʑʏ 

ɉɪɨɬɹɠɟɧɧɨɫɬɶ ɥɢɧɢɣ 
ɫɜɹɡɢ, ɤɦ cos φ ͵ × ͹ʹ,ͷ 13,8 0,85 220 150 150 0,85 

 
ɉɨɦɢɦɨ ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 19 ɩɚɪɚɦɟɬɪɨɜ, ɬɚɤ ɠɟ ɧɟɨɛɯɨɞɢɦɵ 

ɫɥɟɞɭɸɳɢɟ ɜɟɥɢɱɢɧɵ: ɦɚɤɫɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɤɫɢɦɭɦɚ 
ɧɚɝɪɭɡɤɢ, ɩɪɢɧɢɦɚɟɦɨɟ ɞɥɹ ɞɚɧɧɨɝɨ ɪɟɝɢɨɧɚ ɪɚɜɧɵɦ 4000 ɱ/ɝɨɞ; ɦɨɳɧɨɫɬɶ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫɬɚɧɰɢɢ – 0,01; 
ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɤɨɷɮɮɢɰɢɟɧɬɭ 
ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ. 

 
4.2 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 
 
Ⱦɥɹ ɜɵɛɨɪɚ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨ 

ɨɩɪɟɞɟɥɢɬɶ ɜɢɞ ɛɥɨɤɨɜ, ɤɨɬɨɪɵɟ ɜɨɡɦɨɠɧɨ ɫɩɪɨɟɤɬɢɪɨɜɚɬɶ, ɫ ɭɱɟɬɨɦ ɱɢɫɥɚ ɢ 
ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ, ɚ ɬɚɤɠɟ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɭɫɥɨɜɢɹɦɢ ɬɟɯɧɢɱɟɫɤɨɣ ɧɚɞɟɠɧɨɫɬɢ, ɭɞɨɛɫɬɜɚ ɷɤɫɩɥɭɚɬɚɰɢɢ, 
ɧɚɢɛɨɥɶɲɟɣ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɛɫɥɭɠɢɜɚɧɢɹ, 
ɨɩɟɪɚɬɢɜɧɨɣ ɝɢɛɤɨɫɬɢ. 

Ⱦɥɹ ɢɦɟɸɳɟɝɨɫɹ ɫɨɫɬɚɜɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɨɡɦɨɠɟɧ ɜɵɛɨɪ ɫɯɟɦɵ ɫ ɬɪɟɦɹ 
ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 4.1, ɚ ɬɚɤɠɟ ɫ ɨɞɧɢɦ 
ɨɞɢɧɨɱɧɵɦ ɢ ɨɞɧɢɦ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɪɟɯɮɚɡɧɨɝɨ 
ɞɜɭɯɨɛɦɨɬɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 4.2. 
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Ɋɢɫɭɧɨɤ 4.1 – ȼɚɪɢɚɧɬ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɫɬɚɧɰɢɢ ɫ ɨɞɢɧɨɱɧɵɦɢ 
ɛɥɨɤɚɦɢ 

 

 
 

Ɋɢɫɭɧɨɤ 4.2 – ȼɚɪɢɚɧɬ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɫɬɚɧɰɢɢ ɫ ɨɞɢɧɨɱɧɵɦ ɢ 
ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɚɦɢ 

 
4.3 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ 
 
4.3.1 ȼɵɛɨɪ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ 
 
ȼ ɯɨɞɟ ɩɨɞɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢɧɹɬ 

ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-850/190-48 ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ: 
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ܵːˑˏ = ͺͷ,ͷ ʛʑʏ; ܲ ːˑˏ = ͹ʹ,ͷ ʛʑ˕; ݑːˑˏ = ͳ͵,ͺ ˍʑ; 𝜂ˆˈː = ͻ͹,ͷ %; cos 𝜑 =Ͳ,ͺͷ; ܺ′′ = Ͳ,ʹ͵; ܺ′ = Ͳ,͵ʹ;ܺ = Ͳ,ͺ͹. 
 
4.3.2 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦɢ 

ɛɥɨɤɚɦɢ 
 
Ɍɪɟɛɭɟɦɚɹ ɦɨɳɧɨɫɬɶ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

(4.1). 
 ܵ˓˃˔˚ = ௉̟ ˔˕−௉̝ ːc୭ୱ 𝜑ˆˈː = ଻ଶ,ହ−଴,଻ଷ଴,଼ହ = ͺͶ,Ͷ ʛʑʏ,     (4.1) 

 
ɝɞɟ ܵ˓˃˔˚ – ɪɚɫɱɟɬɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɆȼȺ; ̟ܲ ˔˕ – ɚɤɬɢɜɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɨɜ, Ɇȼɬ; ̝ܲ ː – ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɛɥɨɤɚ, Ɇȼɬ; cos 𝜑ˆˈː – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɨ.ɟ. 

ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɩɪɨɢɡɜɨɞɫɬɜɚ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ": ɌȾɐ-125000/220, ɩɚɪɚɦɟɬɪɵ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
20. 

 
Ɍɚɛɥɢɰɚ 20 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-125000/220 

Ɇɚɪɤɚ S, ˍʑʏ uʑʜ, ˍʑ uʜʜ, ˍʑ uʙʖ, % Iʤʤ, % ∆Pʙ , ˍʑ˕ ∆Pʤ , ˍʑ˕ 

ɌȾɐ-125000/220 125000 242 13,8 11,0 0,55 380 120 

 
Ɋɚɫɱɟɬ ɩɨɬɟɪɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɜɵɛɪɚɧɧɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɩɨ ɦɟɬɨɞɭ ɜɪɟɦɟɧɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɡɧɚɱɟɧɢɹ ɜɪɟɦɟɧɢ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ௠ܶ௔௫ = ͶͲͲͲ ˚/ˆˑˇ ɢ ɜɪɟɦɟɧɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ 𝜏, 
ɧɚɣɞɟɧɧɨɦɭ ɩɨ ɮɨɪɦɭɥɟ (4.2). 

 𝜏 = ቀͲ,ͳʹͶ + ೘்𝑎ೣଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ቀͲ,ͳʹͶ + ସ଴଴଴ଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ʹͶͲͷ,͵ ˚, (4.2) 

 
ȼɪɟɦɹ ɪɚɛɨɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
˄˃˓ݐ  = ͺ͹͸Ͳ − ߤ ∙ ܶ˒ ˎ − 𝜔 ∙ ܶ˅ ,       (4.3) 
 

ɝɞɟ ݐ˓˃˄ – ɜɪɟɦɹ ɪɚɛɨɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɱ; ߤ – ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ, ɪɚɜɧɚɹ ɟɞɢɧɢɰɟ; ܶ˒ ˎ – ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɪɚɜɧɨɟ 30 ɱ; 𝜔 – ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ, ɪɚɜɧɵɣ 0,025 1/ɝɨɞ; ܶ˅  – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 
ɪɚɜɧɨɟ 60 ɱ. 

˄˃˓ݐ  = ͺ͹͸Ͳ − ͳ ∙ ͵Ͳ − Ͳ,Ͳʹͷ ∙ ͸Ͳ = ͺ͹ʹͺ,ͷ ˚    (4.4) 
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ɉɨɬɟɪɢ ɧɚ ɯɨɥɨɫɬɨɣ ɯɨɞ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɡɚ ɝɨɞ: 
 ∆ ʤܹʤ = ݊˕ ∙ ∆ ʤܲ ∙ ˄˃˓ݐ = ͳ ∙ Ͳ,ͳʹ ∙ ͺ͹ʹͺ,ͷ = ͳͲͶ͹,Ͷʹ ʛʑ˕ ∙ ˚ (4.5) 
 
ɇɚɝɪɭɡɨɱɧɵɟ ɩɨɬɟɪɢ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ∆ ʞܹ = ∆௉ʙ௡˕ ∙ ቀௌ˓˃˔˚ௌːˑˏ ቁଶ ∙ 𝜏 = ଴,ଷ଼ଵ ∙ ቀ଼ସ,ସସଵଶହ ቁଶ ∙ ʹͶͲͷ,͵ = Ͷͳ͹,ͳ ʛʑ˕ ∙ ˚ (4.6) 

 
ɂɡɞɟɪɠɤɢ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɨɞɢɧɨɱɧɨɝɨ ɛɥɨɤɚ: 
 ʗʞ = ଵߚ ∙ ∆ ʤܹʤ + ଶߚ ∙ ∆ ʞܹ,       (4.7) 
 

ɝɞɟ ʗʞ – ɢɡɞɟɪɠɤɢ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɨɞɧɨɝɨ ɛɥɨɤɚ ɡɚ ɝɨɞ, ɬɵɫ. ɪɭɛ/ɝɨɞ; ߚଵ – ɫɬɨɢɦɨɫɬɶ ɩɨɬɟɪɶ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, ߚଵ = Ͳ,͸ ∙ ͳͲ−ଶ ɬɵɫ. ɪɭɛ/(Ɇȼɬ·ɱ); ߚଶ – ɫɬɨɢɦɨɫɬɶ ɧɚɝɪɭɡɨɱɧɵɯ ɩɨɬɟɪɶ, ߚଶ = Ͳ,ͻ ∙ ͳͲ−ଶ ɬɵɫ. ɪɭɛ/(Ɇȼɬ·ɱ). 
 ʗʞ,ʐʝ = Ͳ,͸ ∙ ͳͲ−ଶ ∙ ͳͲͶ͹,Ͷʹ + Ͳ,ͻ ∙ ͳͲ−ଶ ∙ Ͷͳ͹,ͳ = ͳͲ ˕ы˔. ˓˖˄/ˆˑˇ (4.8) 
 
Ɍɨɝɞɚ ɨɛɳɢɟ ɢɡɞɟɪɠɤɢ ɧɚ ɩɨɬɟɪɢ ɜ ɬɪɟɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ: 
 ʗʞ,ʒЭʠ = ʗʞ,ʐʝ ∙ ݊˕ = ͳͲ ∙ ͵ = ͵Ͳ,ͳ ˕ы˔ ˓˖˄/ˆˑˇ    (4.9) 
 
4.3.3 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ 

ɢ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɚɦɢ 
 
Ɍɪɟɛɭɟɦɚɹ ɦɨɳɧɨɫɬɶ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ܵ˓˃˔˚ = ʹ ∙ ௉̟ ˔˕−௉̝ ːc୭ୱ 𝜑ˆˈː = ଻ଶ,ହ−଴,଻ଷ଴,଼ହ = ͳ͸ͺ,ͻ ʛʑʏ    (4.10) 

 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ: ɌȾɐ-200000/220, ɩɚɪɚɦɟɬɪɵ ɤɨɬɨɪɨɝɨ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 21. 
 

Ɍɚɛɥɢɰɚ 21 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-200000/220 
Ɇɚɪɤɚ S, ˍʑʏ uʑʜ, ˍʑ uʜʜ, ˍʑ uʙʖ, % Iʤʤ, % ∆Pʙ , ˍʑ˕ ∆Pʤ , ˍʑ˕ 

ɌȾɐ-200000/220 200000 242 13,8 11,0 0,4 660 130 

 
ɉɨɬɟɪɢ ɧɚ ɯɨɥɨɫɬɨɣ ɯɨɞ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ∆ ʤܹʤ = ݊˕ ∙ ∆ ʤܲ ∙ ˄˃˓ݐ = ͳ ∙ Ͳ,ͳ͵ ∙ ͺ͹ʹͺ,ͷ = ͳͳ͵Ͷ,͹ͳ ʛʑ˕ ∙ ˚ (4.11) 
 
ɇɚɝɪɭɡɨɱɧɵɟ ɩɨɬɟɪɢ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 



 

48 

∆ ʞܹ = ∆௉ʙ௡˕ ∙ ቀௌ˓˃˔˚ௌːˑˏ ቁଶ ∙ 𝜏 = ଴,଺଺ଵ ∙ ቀଵ଺଼,଼଼ଶ଴଴ ቁଶ ∙ ʹͶͲͷ,͵ = ͳͳ͵ͳ,ͻ ʛʑ˕ ∙ ˚ (4.12) 

 
ɂɡɞɟɪɠɤɢ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɭɤɪɭɩɧɟɧɧɨɝɨ ɛɥɨɤɚ: 
 ʗʞ,ʐʢ = Ͳ,͸ ∙ ͳͲ−ଶ ∙ ͳͳ͵Ͷ,͹ͳ + Ͳ,ͲͲͻ ∙ ͳͳ͵ͳ,ͻ = ͳ͹ ˕ы˔ ˓˖˄/ˆˑˇ (4.13) 
 
Ɍɨɝɞɚ ɨɛɳɢɟ ɢɡɞɟɪɠɤɢ: 
 ʗʞ,ʒЭʠ = ʗʞ,ʐʝ + ʗʞ,ʐʢ = ͳͲ + ͳ͹ = ʹ͹ ˕ы˔ ˓˖˄/ˆˑˇ   (4.14) 
 
ȼ ɯɨɞɟ ɪɚɫɱɟɬɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɥɹ ɫɯɟɦɵ ɫ 

ɨɞɢɧɨɱɧɵɦɢ ɢ ɫ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɷɤɨɧɨɦɢɱɟɫɤɚɹ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ. 

 
4.3.4 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 
Ɍɪɟɛɭɟɦɚɹ ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɫɬɚɧɰɢɢ: 
 ܵʠʜ = ௉ʢʠʡ ∙଴,଴ଵc୭ୱ 𝜑ˆˈː = ʹͷͷͻ ˍʑʏ       (4.15) 

 
ɇɚ ɞɚɧɧɭɸ ɦɨɳɧɨɫɬɶ ɜɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɩɪɨɢɡɜɨɞɫɬɜɚ ɮɢɪɦɵ 

«ɋȼɗɅ» - ɌɋɁɇɋ-3200/13,8 – ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɪɟɯɮɚɡɧɵɣ ɫ ɟɫɬɟɫɬɜɟɧɧɨɣ 
ɜɨɡɞɭɲɧɨɣ ɫɢɫɬɟɦɨɣ ɨɯɥɚɠɞɟɧɢɹ ɩɪɢ ɡɚɳɢɳɟɧɧɨɦ ɢɫɩɨɥɧɟɧɢɢ, ɫ Ɋɉɇ, 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɦɨɳɧɨɫɬɶɸ 3200 ɤȼȺ, ɫ ɧɚɩɪɹɠɟɧɢɟɦ ɜɵɫɲɟɣ ɨɛɦɨɬɤɢ 13,8 
ɤȼ. ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 22. 

 
Ɍɚɛɥɢɰɚ 22 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁɇɋ-3200/13,8 

Ɇɚɪɤɚ S, ˍʑʏ P, ˍʑ˕ uʑʜ, ˍʑ uʜʜ, ˍʑ uʙʖ, % 

ɌɋɁɇɋ-3200/13,8 3200 2720 13,8 6 6,0 

 
ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ ɜɵɩɨɥɧɟɧɚ ɫ 

ɞɜɭɦɹ ɫɬɭɩɟɧɹɦɢ ɧɚɩɪɹɠɟɧɢɹ: 13,8/6 ɤȼ ɢ 6/0,4 ɤȼ. 
 
4.4 ȼɵɛɨɪ ɱɢɫɥɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ ɢ ɦɚɪɤɢ ɢɯ ɩɪɨɜɨɞɨɜ 
 
Ʉɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ: 
 ݊ = ௉ʢʠʡ−௉ʠʜ௉ʜʏʡ∙௞/ c୭ୱ 𝜑ˆˈː + ͳ,        (4.16) 

 
ɝɞɟ ݊ – ɱɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ, ɲɬ; ʢܲʠʡ – ɚɤɬɢɜɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ, Ɇȼɬ; ʠܲʜ – ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ; 
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ʜܲʏʡ – ɧɚɬɭɪɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɥɢɧɢɢ, Ɇȼɬ; ݇ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ, ɞɥɹ ɥɢɧɢɢ ɧɚɩɪɹɠɟɧɢɟɦ 220 ɤȼ, ɪɚɜɧɵɣ 1,2, 
ɨ.ɟ.; cos 𝜑ˆˈː – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, ɨ.ɟ. 

 ݊ = ଶଵ଻,ହ−ଶ,ଵ଻ହଵଷହ∙ଵ,ଶ/଴,଼ହ + ͳ = ʹ,ͳ͵ ≈ ͵ ˛˕      (4.17) 

 
Ɋɚɛɨɱɢɣ ɬɨɤ ɨɞɧɨɣ ɥɢɧɢɢ: 
˄˃˓ܫ  = ௌΣ√ଷ∙௡∙௨ːˑˏ = ଶହଷ,ଷଶ√ଷ∙ଷ∙ଶଶ଴ = ʹʹʹ ʏ      (4.18) 

 
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɨɞɧɨɣ ɥɢɧɢɢ: 
˚˔˃˓ܫ  = ˄˃˓ܫ ∙ ூߙ ∙  ௧,        (4.19)ߙ
 

ɝɞɟ ܫ˓˃˔˚ – ɪɚɫɱɟɬɧɵɣ ɬɨɤ ɥɢɧɢɢ, Ⱥ; ܫ˓˃˄ – ɪɚɛɨɱɢɣ ɬɨɤ ɥɢɧɢɢ, ɪɚɜɧɵɣ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɬɨɤɭ, Ⱥ; ߙூ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦɚɤɫɢɦɭɦɟ 
ɧɚɝɪɭɡɤɢ, ɪɚɜɧɵɣ 1,05, ɨ.ɟ.; ߙ௧ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ, 
ɪɚɜɧɵɣ 1, ɨ.ɟ. 

˚˔˃˓ܫ  = ʹʹʹ ∙ ͳ,Ͳͷ ∙ ͳ = ʹ͵͵,ͳ ʏ      (4.20) 
 
ȼɵɛɨɪ ɫɟɱɟɧɢɹ ɩɪɨɜɨɞɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɦɟɬɨɞɭ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɢ 

ɬɨɤɚ. Ⱦɥɹ ɥɢɧɢɢ ɧɚɩɪɹɠɟɧɢɟɦ 220 ɤȼ ݆ = Ͳ,ͻ ʏ/ˏˏଶ. Ɍɨɝɞɚ, ɫɭɦɦɚɪɧɨɟ ɫɟɱɟɧɢɟ 
ɩɪɨɜɨɞɨɜ ɮɚɡɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȼɅ: 

ܨ  = ூ˓˃˔˚௝ = ʹ͵͵,ͳ/Ͳ,ͻ = ʹͷͻ ˏˏଶ      (4.21) 

 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɹɬ ɩɪɨɜɨɞ ɦɚɪɤɢ Ⱥɋ-240/32. 

ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 23. 
 

Ɍɚɛɥɢɰɚ 23 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ-240/32 n, ɲɬ r଴, ʝˏ/ˍˏ x଴, ʝˏ/ˍˏ b଴ ∙ ͳͲ−଺, ˔ˏ/ˍˏ Iˇˑ˒, ʏ 

3 0,0960 0,429 2,645 605 

 
ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ. Ⱥɜɚɪɢɣɧɵɣ ɪɟɠɢɦ: 
˅˃ܫ  = ௌΣ√ଷ∙ሺ௡−ଵሻ∙௨ːˑˏ = ଶହଷ,ଷଶ√ଷ∙ሺଷ−ଵሻ∙ଶଶ଴ = ͵͵͵ ʏ     (4.22) 
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ȼ ɚɜɚɪɢɣɧɨɦ ɪɟɠɢɦɟ ɬɨɤ ɜ ɥɢɧɢɢ ɧɟ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɵɣ. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɹɬ ɩɪɨɜɨɞ Ⱥɋ-240/32. 

 
4.5 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ 
 
Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɫɯɟɦɵ ɪɚɡɥɢɱɚɸɬɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ɫɢɥɨɜɵɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɢ ɹɱɟɟɤ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ. 

Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦɢ ɢ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.23). 

ܭ  = ˕ܭ ∙ ݊ + ː˔ܭ ∙ ݉ + э˖˓ˍܭ ∙  (4.23)      ,ݐ
 

ɝɞɟ ܭ – ɤɚɩɢɬɚɥɶɧɵɣ ɜɥɨɠɟɧɢɹ, ɦɥɧ. ɪɭɛ; ܭ˕ – ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɦɥɧ. ɪɭɛ; ݊ – ɤɨɥɢɱɟɫɬɜɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɲɬ; ܭ˔ː – ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɦɥɧ. ɪɭɛ; ݉ – ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɲɬ; ܭˍ˓˖э – ɫɬɨɢɦɨɫɬɶ ɹɱɟɣɤɢ ɤɪɭɷ, ɦɥɧ. ɪɭɛ; ݐ – ɤɨɥɢɱɟɫɬɜɨ ɹɱɟɟɤ ɄɊɍɗ, ɲɬ. 
Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɜɚɪɢɚɧɬɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ (4.24) ɢ ɫ 

ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ (4.25): 
ˑܭ  = ͳʹͷ ∙ ͵ + ͵,ʹ ∙ ͵ + ͳͷͷ,ͻ͹ ∙ ͺ = ͳ,͸͵ʹ ˏˎ˓ˇ. ˓˖˄   (4.24) 
˖ܭ  = ሺͳʹͷ + ʹͲͲሻ + ͵,ʹ ∙ ͵ + ͳͷͷ,ͻ͹ ∙ ͹ = ͳ,Ͷʹ͸ ˏˎ˓ˇ. ˓˖˄  (4.25) 
 
Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɜɚɪɢɚɧɬɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɡɧɢɰɭ ɩɨɥɧɵɯ 

ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ: 
 ʖ = ܧ ∙ ܭ + ʗ,         (4.26) 
 

ɝɞɟ ʖ – ɩɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ, ɪɭɛ; ܧ – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɪɚɜɧɵɣ 0,15, ɨ.ɟ.; ܭ- ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ, ɪɭɛ; ʗ – ɢɡɞɟɪɠɤɢ, ɪɭɛ. 
ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɜɚɪɢɚɧɬɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ (4.27) 

ɢ ɫ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ (4.28). 
 ʖ௜ଵ = Ͳ,ͳͷ ∙ ͳ,͸͵ʹ + ͵Ͳ,ͳ ∙ ͳͲ−଺ = Ͳ,ʹͶͷ ˏˎ˓ˇ. ˓˖˄   (4.27) 
 ʖ௜ଶ = Ͳ,ͳͷ ∙ ͳ,Ͷʹ͸ + ʹ͹ ∙ ͳͲ−଺ = Ͳ,ʹͳͶ ˏˎ˓ˇ. ˓˖˄   (4.28) 
 
ɋɪɚɜɧɟɧɢɟ ɩɨɥɧɵɯ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɜɚɪɢɚɧɬɨɜ: 
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∆= ʖ𝑖భ−ʖ𝑖మʖ𝑖భ ∙ ͳͲͲ,         (4.29) 

 
ɝɞɟ ∆ – ɪɚɡɧɢɰɚ ɩɨɥɧɵɯ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ ɩɨ ɫɪɚɜɧɢɜɚɟɦɵɦ ɩɪɨɟɤɬɚɦ. 

 ∆= ଴,ଶସହ−଴,ଶଵସ଴,ଶସହ ∙ ͳͲͲ = ͳʹ,͹%       (4.30) 

 
ɉɨɥɭɱɟɧɚ ɪɚɡɧɢɰɚ 12,7%. ɂɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɫɯɟɦɚ ɫ ɭɤɪɭɩɧɟɧɧɵɦ 

ɛɥɨɤɨɦ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɨɣ ɜ ɫɪɚɜɧɟɧɢɢ ɫɨ ɫɯɟɦɨɣ ɢɡ ɨɞɢɧɨɱɧɵɯ 
ɛɥɨɤɨɜ. 

Ɍɚɤ ɤɚɤ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ ɧɚ 50% ɫɨɫɬɨɢɬ ɢɡ 
ɞɭɛɥɢɪɭɸɳɟɣ ɦɨɳɧɨɫɬɢ, ɱɬɨ ɨɩɪɟɞɟɥɹɟɬ ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɟɟ ɪɚɛɨɬɵ ɢ ɡɚɝɪɭɡɤɭ 
ɛɥɨɤɨɜ ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɝɨɞɚ ɫɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɹɜɥɹɟɬɫɹ 
ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɣ ɩɨ ɭɫɥɨɜɢɹɦ ɧɚɞɟɠɧɨɫɬɢ ɪɚɛɨɬɵ. 

Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱɟɬɚ ɩɪɢɧɢɦɚɟɬɫɹ ɫɯɟɦɚ ɫ ɬɪɟɦɹ ɨɞɢɧɨɱɧɵɦɢ 
ɛɥɨɤɚɦɢ. ɉɪɢɧɹɬɚɹ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.3. 

 

 
 

Ɋɢɫɭɧɨɤ 4.3 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɪɚɡɦɟɳɟɧɢɹ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ 
 
4.6 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ 

ɧɚɩɪɹɠɟɧɢɹ 
 
ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ 

ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ (3 ɹɱɟɣɤɢ) ɢ ɤɨɥɢɱɟɫɬɜɚ ɛɥɨɤɨɜ (3 ɹɱɟɣɤɢ) ɫ ɭɱɟɬɨɦ 
ɪɟɡɟɪɜɚ (2 ɹɱɟɣɤɢ). ȼ ɫɢɥɭ ɨɬɫɭɬɫɬɜɢɹ ɮɚɤɬɨɪɨɜ, ɨɛɭɫɥɚɜɥɢɜɚɸɳɢɯ ɭɫɬɚɧɨɜɤɭ 
ɄɊɍɗ, ɩɥɚɧɢɪɭɟɬɫɹ ɫɨɨɪɭɠɟɧɢɟ ɈɊɍ 220 ɤȼ. ȼ ɫɢɥɭ ɧɟɛɨɥɶɲɨɝɨ ɱɢɫɥɚ 
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ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɞɥɹ Ɋɍ ȼɇ ɩɪɢɧɢɦɚɟɬɫɹ ɫɯɟɦɚ ɫ ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ ɫɢɫɬɟɦɚɦɢ ɲɢɧ. 
ɋɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.4. 

 

 
 

Ɋɢɫɭɧɨɤ 4.4 – Ƚɥɚɜɧɚɹ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ 

 
4.7 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɛɵɥɚ ɫɨɫɬɚɜɥɟɧɚ ɪɚɫɱɟɬɧɚɹ ɫɯɟɦɚ. 

Ⱦɥɹ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ ɜɵɱɢɫɥɟɧɵ ɩɚɪɚɦɟɬɪɵ ɷɥɟɦɟɧɬɨɜ. Ⱦɚɥɟɟ ɜ ɩɪɨɝɪɚɦɦɧɨ-
ɜɵɱɢɫɥɢɬɟɥɶɧɨɦ ɤɨɦɩɥɟɤɫɟ (ɉȼɄ) RastrWin 3 ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɬɨɤɨɜ 
ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 24. 

 
Ɍɚɛɥɢɰɚ 24 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɌɄɁ ɜ ɉȼɄ RastrWin 3 

ȼɢɞ ɧɟɫɢɦɦɟɬɪɢɢ Ɍɨɱɤɚ ɄɁ I˒଴, ˍʏ i˖ˇ, ˍʏ 

Ɍɪɟɯɮɚɡɧɨɟ ɄɁ 
Ƚɟɧɟɪɚɬɨɪ Ƚ1 9,70 24,70 

ɈɊɍ – 220 ɤȼ 8,75 13,61 

Ɉɞɧɨɮɚɡɧɨɟ ɄɁ ɈɊɍ – 220 ɤȼ 13,02 20,25 

 
4.8 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɨɜ 
 
Ⱦɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɝɟɧɟɪɚɬɨɪɨɜ ɧɚɢɛɨɥɶɲɢɣ ɪɚɛɨɱɢɣ ɬɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɧɚɩɪɹɠɟɧɢɢ, ɫɧɢɠɟɧɧɨɦ ɧɚ 5 %. 
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ˏːˑܫ = ௌːˑˏ√ଷ∙௎ːˑˏ = ଼ହ,ହ√ଷ∙ଵଷ,଼ = ͵,ͷͺ ˍʏ      (4.30) 

௠௔௫.˓ܫ  = ͳ,Ͳͷ ∙ ˏːˑܫ = ͳ,Ͳͷ ∙ ͵,ͷͺ = ͵,͹͸ ˍʏ    (4.31) 
 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
˓˕,ˏːˑܫ  = ௌːˑˏ,˕˓√ଷ∙௎ːˑˏሺʑʜሻ = ଵଶହ√ଷ∙ଶସଶ = Ͳ,ʹͻͺ ˍʏ     (4.32) 

 
Ɋɚɛɨɱɢɣ ɢ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ: 
˄˃˓ܫ  = ௌ˖˔˕−ௌ˔ː௡∙√ଷ∙௎ːˑˏሺʚЭʞሻ = ଶହ଺,ହ−ଽ,଺ଷ∙√ଷ∙ଶଷ଴ = Ͳ,ʹͲ͹ ˍʏ     (4.33) 

௠௔௫,˄˃˓ܫ  = ௌ˖˔˕−ௌ˔ːሺ௡−ଵሻ∙√ଷ∙௎ːˑˏሺʚЭʞሻ = ଶହ଺,ହ−ଽ,଺ሺଷ−ଵሻ∙√ଷ∙ଶଷ଴ = Ͳ,͵ͳͲ ˍʏ   (4.34) 

 
4.9 ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 
 
ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɛɵɥ ɜɵɛɪɚɧ ȼɵɤɥɸɱɚɬɟɥɶ ɝɟɧɟɪɚɬɨɪɧɵɣ 

ɷɥɟɝɚɡɨɜɵɣ ȼȽȽ-15-50/6300 ɮɢɪɦɵ ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɪɭɛɹɳɟɝɨ 
ɬɢɩɚ, ɞɥɹ ɱɚɫɬɵɯ ɤɨɦɦɭɬɚɰɢɣ ɊɊɑɁ–20/6300. ɉɚɪɚɦɟɬɪɵ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 25. 

 
Ɍɚɛɥɢɰɚ 25 – ɉɚɪɚɦɟɬɪɵ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ȼɵɤɥɸɱɚɬɟɥɶ Ɋɚɡɴɟɞɢɧɢɬɟɥɶ uːˑˏ ൒ u˔ˈ˕ˋ 15 ɤȼ 20 ɤȼ Iːˑˏ ൒ I˓˃˄ 6300 Ⱥ 6300 Ⱥ I୬, ˍʏ 50 200 i˖, ˍʏ 130 700 B୲ = I୬ଶ ∙ (t˔˓ + tʟʖʏ) 7500 ɤȺ2·ɫ 120000 ɤȺ2·ɫ 

 
4.10 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɨɪɦɚɥɶɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, 

ɢɡɦɟɪɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɚ ɢ ɩɪ. ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɪɹɞ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɪɚɛɨɬɭ ɪɨɬɨɪɚ ɢ ɫɬɚɬɨɪɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. 
ȼɵɛɪɚɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɧɟɤɨɬɨɪɵɟ ɟɝɨ ɩɚɪɚɦɟɬɪɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
26.  
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Ɍɚɛɥɢɰɚ 26 – ɉɚɪɚɦɟɬɪɵ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
Ɉɛɨɪɭɞɨɜɚɧɢɟ ɋɜɹɡɶ Ɇɨɳɧɨɫɬɶ ɉɪɨɢɡɜɨɞɢɬɟɥɶ 

Ɋɨɬɨɪ 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɢɧɯɪɨɧɢɡɚɬɨɪ RS-485 8 ȼɬ ɇɉɉ «ɗɄɊȺ» 

Ⱥɧɚɥɢɡɚɬɨɪ ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ RS-485 10 ȼɬ ɇɉɉ «ɗɄɊȺ» 

ɂɌɈȽɈ  18 ȼɬ  

ɋɬɚɬɨɪ 

Ⱥɧɚɥɢɡɚɬɨɪ ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ RS-485 10 ȼɬ ɇɉɉ «ɗɄɊȺ» 

Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ RS-485 40 ȼɬ ɇɉɉ «ɗɄɊȺ» 

ɂɌɈȽɈ  50 ȼɬ  

 
ȼɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɒɅ–20–1. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 

«ɗɥɟɤɬɪɨɳɢɬ ɋɚɦɚɪɚ». ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɒɅ-20-1 ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɜ ɬɚɛɥɢɰɟ 27. 
 
Ɍɚɛɥɢɰɚ 27 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɒɅ–20 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ ɉɚɪɚɦɟɬɪɵ ɌɌ U˔ˈ˕ˋ < Uːˑˏ Uʒ = ͳ͵,ͺ ˍʑ Uːˑˏ = ʹͲ ˍʑ I˓ ୫ax < Iːˑˏ I˓.୫ax = ͵͹͸Ͳ ʏ Iːˑˏ = ͶͲͲͲ ʏ 

 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-15. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 

«ɗɥɟɤɬɪɨɳɢɬ ɋɚɦɚɪɚ». ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-15 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 28. 
 
Ɍɚɛɥɢɰɚ 28 – ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ ɉɚɪɚɦɟɬɪɵ Ɍɇ U˔ˈ˕ˋ < Uːˑˏ Uʒ = ͳ͵,ͺ ˍʑ Uːˑˏ = ͳͷˍʑ 

 
Ⱦɥɹ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɰɟɩɢ 13,8 ɤȼ 

ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ Ɉɉɇ–ɉ1–15 ɍɏɅ1 ɮɢɪɦɵ ɁȺɈ 
«ɁɗɌɈ».  
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4.11 ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɬɤɪɵɬɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 
 
ȼɵɛɪɚɧɵ ɷɥɟɝɚɡɨɜɵɣ ɛɚɤɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-220 ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȽ-

220/1000 ɍɏɅ1. Ⱦɚɧɧɵɟ ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
29. 
 
Ɍɚɛɥɢɰɚ 29 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɈɊɍ 220 ɤȼ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ȼɵɤɥɸɱɚɬɟɥɶ Ɋɚɡɴɟɞɢɧɢɬɟɥɶ uːˑˏ ൒ u˔ˈ˕ˋ ʹʹͲ ɤȼ ʹʹͲ ɤȼ Iːˑˏ ൒ I˓˃˄ ʹͷͲͲ Ⱥ ͳͲͲͲ Ⱥ I୬, ˍʏ ͷͲ ɤȺ ͵Ͳ i˖, ˍʏ ͳʹͷ ˍʏ ͺͲ ˍʏ B୲ = I୬ଶ ∙ (t˔˓ + tʟʖʏ) 7500 ɤȺ2·ɫ 2700 ɤȺ2·ɫ 

 
ȼɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-220 ɭɤɨɦɩɥɟɤɬɨɜɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɬɨɤɚ ɌɈȽɎ-220-

ɍɏɅ1. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ «ɁɗɌɈ». ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɈȽɎ-220-
ɍɏɅ1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 30. 

 
Ɍɚɛɥɢɰɚ 30 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ ɉɚɪɚɦɟɬɪɵ ɌɌ U˔ˈ˕ˋ < Uːˑˏ U˔ˈ˕ˋ = ʹʹͲ ˍʑ Uːˑˏ = ʹʹͲ ˍʑ I˓˃˄ ୫ax < Iːˑˏ I˓˃˄ ୫ax = ͵ͳͲ,Ͳ ʏ Iːˑˏ = ͸ͲͲ ʏ 

 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈȽ-220. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ 

«ɁɗɌɈ». ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈȽ-220 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 31. 

 
Ɍɚɛɥɢɰɚ 31 – ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ ɉɚɪɚɦɟɬɪɵ Ɍɇ U˔ˈ˕ˋ < Uːˑˏ U˔ˈ˕ˋ = ʹʹͲ ˍʑ Uːˑˏ = ʹʹͲ ˍʑ 

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

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

ɫɥɟɞɭɸɳɢɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɡɚɳɢɬɵ: 
 ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ 100% ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ȽȽ; 
 ɩɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɲɢɬɚ ȽȽ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (ɄɁ) ɜ 

ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ ȽȽ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ; 
 ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ (ȾɁ) ɨɬ ɜɧɟɲɧɢɯ ɄɁ; 
 ɡɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ȽȽ; 
 ɡɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɫɬɚɬɨɪɚ ȽȽ; 
 ɡɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ȽȽ ɬɨɤɨɦ ɜɨɡɛɭɠɞɟɧɢɹ, ɤɨɧɬɪɨɥɶ 

ɞɥɢɬɟɥɶɧɨɫɬɢ ɮɨɪɫɢɪɨɜɤɢ; 
 ɡɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɫɬɚɬɨɪɟ ȽȽ; 
 ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ȽȽ; 
 ɡɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɫ ɩɨɬɟɪɟɣ ɜɨɡɛɭɠɞɟɧɢɹ ȽȽ; 
 ɡɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɛɟɡ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ ȽȽ; 
 ɭɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ȽȽ. 
 
5.2 Ɋɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɵɯ ɩɟɪɜɢɱɧɵɯ ɢ ɜɬɨɪɢɱɧɵɯ ɬɨɤɨɜ 
 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɧɨɦɢɧɚɥɶɧɵɟ ɩɟɪɜɢɱɧɵɟ ɢ ɜɬɨɪɢɱɧɵɟ ɬɨɤɢ 

ɫɨ ɫɬɨɪɨɧɵ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ( ʒܷʔʜ). 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ: 
ʜሺଵሻܫ  = ௌʜʝʛ√ଷ∙௎ʒʔʜ = ଼ହହ଴଴√ଷ∙ଵଷ,଼ = ͵ͷ͹͹ ʏ.      (5.1) 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ, ɩɪɢɜɟɞɟɧɧɵɣ ɤ ɧɢɡɲɟɣ 

ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ (ɌɌ): 
ʜሺଶሻܫ  = ூʜሺభሻ∙௞ʠʤ௞ʡʡ = ଷହ଻଻∙ଵସ଴଴଴/ହ = Ͷ,Ͷ͹ ʏ.      (5.2) 

 
Ɍɚɤ ɠɟ ɜ ɪɚɫɱɟɬɟ ɧɟɨɛɯɨɞɢɦɵ ɡɧɚɱɟɧɢɹ ɩɟɪɜɢɱɧɵɯ ɢ ɜɬɨɪɢɱɧɵɯ ɬɨɤɨɜ 

ɜɨɡɛɭɠɞɟɧɢɹ ȽȽ. Ɍɪɟɛɭɟɦɚɹ ɦɨɳɧɨɫɬɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ȽȽ (ȼȽ): 
 ܵʑʒ,ʡʟʔʐ = ூʜʝʛ,ʟʝʡଵ,ଶଶହହ ∙ ܷʜʝʛ,ʟʝʡ = ଵଶଵହଵ,ଶଶହହ ∙ ʹͺͷ = ʹͺͷ,ͷ͸ ˍʑʏ.  (5.3) 

 
ɉɪɢɧɹɬ ȼȽ ɋȼ – 125/30–48 ɦɨɳɧɨɫɬɶɸ 300 ɤȼȺ. ɇɨɦɢɧɚɥɶɧɵɣ ɩɟɪɜɢɱɧɵɣ 

ɬɨɤ ȼȽ: 
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ʜʝʛ,ʑʒሺଵሻܫ = ௌʜʝʛ,ʑʒ௎ʜʝʛ,ʟʝʡ = ଷ଴଴଴,ଶ଼ହ = ͳͲͷ͵ ʏ.      (5.4) 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ȼȽ, ɩɪɢɜɟɞɟɧɧɵɣ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ ɌɌ: 
ʜʝʛ,ʑʒሺଶሻܫ  = ூʜʝʛ,ʑʒሺభሻ ∙௞ʠʤ௞ʡʡ = ଵ଴ହଷ∙ଵଵଵ଴଴/ହ = Ͷ,͹ͻ ʏ.     (5.5) 

 
5.3 Ɉɩɢɫɚɧɢɟ ɢ ɪɚɫɱɟɬ ɭɫɬɚɜɨɤ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 

ɡɚɳɢɬ 
 
5.3.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ȽȽ 
 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ȽȽ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ሺܫʠʟ < Ͳ,ʹ ∙  ʜሻ ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯܫ
ɄɁ ɜ ɨɛɦɨɬɤɟ ȽȽ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɬɪɟɯɮɚɡɧɨɣ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɌɌ ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ 
ɫɬɚɬɨɪɚ ȽȽ ɢ ɤ ɌɌ ɜ ɧɟɣɬɪɚɥɶɧɵɯ ɜɵɜɨɞɚɯ. 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ ȽȽ: ܫʜ = ͵ͷͺͲ ʏ; ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 
ɌɌ: ݇ʡʡ = ͶͲͲͲ/ͷ ʏ. 

ȼɵɛɨɪ ɧɚɱɚɥɶɧɨɝɨ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ. ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ (ܫʠʟ.଴) 
ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚ ܫʠʟ.଴ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ 
ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 

ʜʐሺʜʏʦሻܫ  = ʙʝʓʜ ∙ 𝑓௜ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙  ʜ,     (5.6)ܫ
 

ɝɞɟ ʙʝʓʜ = Ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɌɌ, ɨ.ɟ.;  𝑓௜ = Ͳ,ͳ – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɌɌ, ɨ.ɟ. 
ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ʠʟ.଴ܫ  ൒ ʜܭ ∙ ʜʐሺʜʏʦሻܫ = ʹ ∙ Ͳ,Ͳͷ ∙ ʜܫ = Ͳ,ͳ ∙  ʜ,    (5.7)ܫ
 

ɝɞɟ ܭʜ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, ɨ.ɟ. 
 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ:ܫʠʟ.଴ = Ͳ,ͳͺ ∙ ʜܫ = Ͳ,ͺͲͷ ʏ. 
 
ȼɵɛɨɪ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɨɪɦɨɠɟɧɢɹ. Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ܭʡ 

ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ 
ɧɚɝɪɭɡɤɢ. ȼɟɥɢɱɢɧɚ ܭʡ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ 
ɧɟɛɚɥɚɧɫɚ, ɜɵɡɜɚɧɧɵɯ ɩɨɝɪɟɲɧɨɫɬɹɦɢ ɌɌ ɩɪɢ ɫɤɜɨɡɧɵɯ ɄɁ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɛɭɞɟɬ ɩɪɨɬɟɤɚɬɶ ɜ ɡɚɳɢɬɟ ɩɪɢ ɜɧɟɲɧɟɦ 
ɬɪɟɯɮɚɡɧɨɦ ɄɁ. Ɍɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɬɪɟɯɮɚɡɧɨɦ ɄɁ: 
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ʜʐሺʙʖሻܫ = ʙʏʞ ∙ 𝑓௜ ∙ ʙʝʓʜ ∙  ʛʏʙʠ      (5.8)ܫ
 

ɝɞɟ ʙʏʞ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɨɤɚ ɄɁ, ɨ.ɟ.;  𝑓௜ = Ͳ,ͳ – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɌɌ, ɨ.ɟ.;  ʙʝʓʜ = Ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɌɌ, ɨ.ɟ.;  ܫʛʏʙʠ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɌɌ ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ ɩɪɢ ɜɧɟɲɧɟɦ 
ɬɪɟɯɮɚɡɧɨɦ ɄɁ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, Ⱥ. 

ʛʏʙʠܫ  = ா ′̂′௫೏′′ ∙ ʜܫ = ଵ,଴ହ଴,ଶଷ ∙ ͵ͷͺͲ = ͳ͸͵ͶͶ ʏ.     (5.9) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɨɝɥɚɫɧɨ (5.8), ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ: 
ʜʐሺʙʖሻܫ   = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ͳ͸͵Ͷ͵,ͷ = ͳ͸͵ͷ ʏ.     (5.10) 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ʡܭ  >  ூʜʐሺʙʖሻ∙௄ʜூʡ ,         (5.11) 

 
ɝɞɟ ܫʡ = ʜܭ ;ʛʏʙʠ – ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɜɵɜɨɞɚɯ ȽȽ, Ⱥܫ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, ɨ.ɟ. 

ɉɨɞɫɬɚɜɢɜ ɜ (5.11) ɢɡɜɟɫɬɧɵɟ ɡɧɚɱɟɧɢɹ ɩɨɥɭɱɢɦ: 
ʡܭ  > ଵ଺ଷହ∙ଶଵ଺ଷସସ ,          (5.12) 

ʡܭ  > Ͳ,ʹ.          (5.13) 
 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܭʡ = Ͳ,Ͷͷ. 
ȼɵɛɨɪ ɭɫɬɚɜɤɢ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ. ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ 

(ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ ɬɨɪɦɨɠɟɧɢɹ): 
∗ʜʡܫ  = ூʠʟ∗ʙʡ = ଴,ଵ଼଴,ସହ = Ͳ,Ͷ,        (5.14) 

ʜʡܫ  = Ͳ,Ͷ ∙ ʜܫ = ͳ,͹ͻ ʏ.        (5.15) 
 
ȼɵɛɨɪ ɬɨɪɦɨɡɧɨɝɨ ɬɨɤɚ ɡɚɳɢɬɵ. Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ܤ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ܤ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
∗ܤ  ൒ ூʠʟ∗ʙʡ = ଴,ଵ଼଴,ସହ = Ͳ,Ͷͷ.        (5.16) 

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

ɜɵɩɨɥɧɹɟɬɫɹ). 
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ܤ = ͳ,ͷ ∙ ʜܫ = ͸,͹ͳ ʏ.        (5.17) 
 
ȼɵɛɨɪ ɭɫɬɚɜɤɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɩɪɢ 

ɛɨɥɶɲɢɯ ɬɨɤɚɯ ɄɁ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɫ ɬɨɤɨɦ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ܫʝʡʠ = ሺʹ ÷ ͳʹሻ ∙ ʝʡʠܫ :ʜ. ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭܫ = ͷ ∙ ʜܫ = ʹʹ,͵ͷ ʏ. 
ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 
ɡɚɳɢɬɵ ȽȽ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ. 

 

 
 

Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ 
ȽȽ 

 
Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ȽȽ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ 

ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ (ȺɊɁ) ɢ ɧɚ ɩɭɫɤ ɫɢɫɬɟɦɵ ɜɨɞɹɧɨɝɨ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ (ɋȼɉɌ) ȽȽ. 
 

5.3.2 Ɂɚɳɢɬɚ ɨɬ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 100% ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ȽȽ, ɪɚɛɨɬɚɸɳɟɝɨ ɜ 

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

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɨɪɝɚɧɨɜ ɧɚɩɪɹɠɟɧɢɹ. ɉɟɪɜɵɣ ɨɪɝɚɧ 
( ଴ܷ) ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ଴ܷ ɢ ɡɚɳɢɳɚɟɬ 85-95% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ 
ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ; ଴ܷ ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ͵ ଴ܷ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ (Ɍɇ) ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɨɜ ȽȽ, ɢɡɦɟɪɹɟɦɨɟ 
ɨɛɦɨɬɤɨɣ «ɪɚɡɨɦɤɧɭɬɵɣ ɬɪɟɭɝɨɥɶɧɢɤ». 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ( ʠܷʟ) ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɝɚɪɦɨɧɢɤɢ ɜɵɛɢɪɚɟɬɫɹ 
ɢɡ ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
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ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 
ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ ሺ ଴ܷ Эʚ.ʠʡ.ሻ ɩɪɢ ɨɞɧɨɮɚɡɧɨɦ 
ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ (ɈɁɁ) ɧɚ ɫɬɨɪɨɧɟ ȼɇ. Ɋɚɫɱɟɬ ሺ ଴ܷ Эʚ.ʠʡ.ሻ ɜɵɩɨɥɧɟɧ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ [9]. 

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

 

 
 

Ɋɢɫɭɧɨɤ 5.2 – ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

 
ɇɚ ɪɢɫɭɧɤɟ 2 ɩɪɢɜɟɞɟɧɵ ɫɥɟɞɭɸɳɢɟ ɨɛɨɡɧɚɱɟɧɢɹ: 
 ܥʒ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ȽȽ ɧɚ ɡɟɦɥɸ; 
 ܥʡ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ (ɇɇ) 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; 
 ܥʧ – ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ; 
 ܥʑʒʒ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ. 
ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɪɚɫɫɱɢɬɚɧɚ ɩɨ 

ɮɨɪɦɭɥɟ (5.18). 
Σܥ  = ʡܥ + ʠʒ + ʠʧ + ʠʑʒ = Ͳ,ͲͲͻ + ͳ,Ͳ͹ + Ͳ,ͲͲͺ + Ͳ,Ͷͷ = = ͳ,ͷ͵͹ ˏˍʣ/˗˃ˊ˖.        (5.18) 
 
ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
஼ܫ  = √͵ ∙ ܷʚ ∙ 𝜔 ∙ Σܥ = √͵ ∙ ͳ͵ͺͲͲ ∙ ͵ͳͶ ∙ ͳ,ͷ͵͹ ∙ ͳͲ−଺ = ͳͳ,ͷͶ ʏ. (5.19) 
 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ȽȽ ɩɪɢ ɈɁɁ ɧɚ 

ɫɬɨɪɨɧɟ 220 ɤȼ: 
 ଴ܷ Эʚ.ʠʡ. = ʙ ∙ ଴ܷ ∙ ʠʡሺ𝜇బሻʠʡሺ𝜇బሻ+ʠΣ,       (5.20) 
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ɝɞɟ ʙ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ଴ܷ ɩɨ ɨɛɦɨɬɤɟ 
ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ (ȼɇ) ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [9] ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥɟɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, ʙ = Ͳ,ͷ; ʠʡሺߤ଴ሻ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 
ɮɚɡɵ ɬɪɚɫɧɮɨɪɦɚɬɨɪɚ, ʠʡሺߤ଴ሻ = Ͳ,Ͳͳʹ ˏˍʣ ˗˃ˊ˖⁄ ; ଴ܷ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɈɁɁ ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ଴ܷ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.21): 

 ଴ܷ = ௎ʜʝʛ,ʑʜ √ଷ⁄ଷ = Ͷ͸,ͷ͹ ˍʑ.       (5.21) 

 
Ɍɨɝɞɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ȽȽ ɩɪɢ ɈɁɁ ɧɚ 

ɫɬɨɪɨɧɟ 220 ɤȼ ɩɨ ɮɨɪɦɭɥɟ (5.20): 
 ଴ܷ Эʚ.ʠʡ. = Ͳ,ͷ ∙ Ͷ͸,ͷ͹ ∙ ଴,଴ଵଶ଴,଴ଵଶ+ଵ,ହଷ଻ = ͳͺͲ,͵ͻ ʑ.    (5.22) 

 
Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ଴ܷ Эʚ.ʠʡ. = ͳͺͲ,͵ͻ ʑ. 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ (5.23): 
 ʠܷʟ ൒ ʙʜʙʑ ∙ ଷ௡ʡʜ ∙ ଴ܷ Эʚ.ʠʡ.,        (5.23) 

 
ɝɞɟ ʙʜ = ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, ɨ.ɟ.; ݊ʡʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ, ɨ.ɟ.; ʙʑ = Ͳ,ͻͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ, ɨ.ɟ. 

 ʠܷʟ ൒ ଵ,ହ଴,ଽହ ∙ ଷభయ8బబ∙√యభబబ ∙ ͳͺͲ,͵ͻ = ͵,ͷͺ ʑ,     (5.24) 

 ʠܷʟ ൒ ͵,ͷͺ ʑ. 
 ଴ܷ ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. ɉɪɢɧɢɦɚɟɦ 
ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ଴ܷଵீ ɫ ɭɫɬɚɜɤɨɣ 5 ȼ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 5,0 ɫ ɞɟɣɫɬɜɭɟɬ 
ɧɚ ɫɢɝɧɚɥ; ଴ܷଶீ ɫ ɭɫɬɚɜɤɨɣ 10 ȼ ɢ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ, ɤɨɬɨɪɚɹ ɞɟɣɫɬɜɭɟɬ 
ɧɚ ɪɚɡɝɪɭɡɤɭ ɚɝɪɟɝɚɬɚ; ଴ܷீ ɫ ɭɫɬɚɜɤɨɣ 15 ȼ ɢ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɫ 
ɞɟɣɫɬɜɢɟɦ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ, 
ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫ ȺɊɁ. 

ȼɬɨɪɨɣ ɨɪɝɚɧ ଴ܷଷ ɪɟɚɝɢɪɭɟɬ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɬɪɟɬɟɣ ɝɚɪɦɨɧɢɤɢ 
ɜ ɧɟɣɬɪɚɥɢ ɢ ɧɚ ɜɵɜɨɞɚɯ ȽȽ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 30% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ 
ɫɬɨɪɨɧɵ ɧɭɥɟɜɵɯ ɜɵɜɨɞɨɜ. Ⱦɥɹ ɨɪɝɚɧɚ ଴ܷଷ ɭɫɬɚɜɤɚ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ 
ɬɨɪɦɨɠɟɧɢɹ ܭʡ ɪɟɝɭɥɢɪɭɟɬɫɹ ɨɬ 1 ɞɨ 3. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ ȽȽ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ ɡɚɜɢɫɢɬ 
ɨɬ ܭʡ: 
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ʤ = ଵʙʡ+ଶ.          (5.25) 

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

ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɭɥɟɜɵɯ ɜɵɜɨɞɨɜ. Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ 
ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ȽȽ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ 
ɫɛɪɨɫɨɦ ȺɊɁ. 

 
5.3.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 
 
Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (Ɂɉɇ) ɢɦɟɟɬ ɞɜɟ ɫɬɭɩɟɧɢ: 
ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ ଶܷ > ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.26): 
 ஼ܷʟଶ = ଵ,ସ∙௎ʜ௡ʡʜ = ଵ,ସ∙ଵଷ଼଴଴ଵଷ଼଴଴/ଵ଴଴ = ͳͶͲ ʑ.      (5.26) 

 
ɉɪɢ ɩɨɜɵɲɟɧɢɢ ɧɚɩɪɹɠɟɧɢɟ ɧɚ 40% ɢ ɛɨɥɟɟ ɡɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ 

ɪɚɡɝɪɭɡɤɭ, ɨɫɬɚɧɨɜ ȽȽ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɩɪɟɞɵɞɭɳɟɣ ɫɬɭɩɟɧɢ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ ɜɬɨɪɨɣ 

ɨɪɝɚɧ ଵܷ > ɫ ɭɫɬɚɜɤɨɣ ͳ,ʹ ∙ ܷʜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɡɚɳɢɬɵ ȽȽ ɩɪɢ ɩɨɜɵɲɟɧɢɢ 
ɧɚɩɪɹɠɟɧɢɹ ɧɚ 20% ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ (ɏɏ) ɢɥɢ ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. 
U1> ɜɜɨɞɢɬɫɹ ɜ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɏɏ ȽȽ. 

ɍɫɬɚɜɤɚ U1> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.27): 
 ஼ܷʟଵ = ଵ,ଶ∙௎ʜ௡ʡʜ = ଵ,ଶ∙ଵଷ଼଴଴ଵଷ଼଴଴/ଵ଴଴ = ͳʹͲ ʑ.      (5.27) 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ ȽȽ ɢ ɧɚ 

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

 
5.3.4 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ȽȽ 

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

Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫଶ∗: 
∗ଶܫ  =  ʜ,          (5.28)ܫ/ଶܫ
 

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

ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 
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ʓʝʞݐ = ஺ூమ∗మ,          (5.29) 

 
ɝɞɟ ܣ = ʹͲ ʏଶ/˔ – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 

Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: ɫɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ 
(ɋɈ) ሺܫଶʠʗʒʜሻ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ (ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ). 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɋɈ: ܫଶʠʗʒʜ∗ = Ͳ,Ͳ͹; 
ଶʠʗʒʜܫ  = Ͳ,Ͳ͹ ∙ ʜܫ = Ͳ,͵ͳ ʏ.       (5.30) 
 
ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ (ɉɈ) ሺܫଶʞʢʠʙሻ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ ܫଶ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ (ɂɈ). Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɉɈ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ 
ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɂɈ ɩɪɢ ݐˏ˃ˍ˔ = ͸ͲͲ ˔. 

Ɍɨɝɞɚ: 
∗ଶܫ  = √ʏ௧ = √ ଶ଴଺଴଴ = Ͳ,ͳͺ.        (5.31) 

 
ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
∗ଶʞʢʠʙܫ  = ூమ∗ʙʜ = ଴,ଵ଼ଵ,ଶ = Ͳ,ͳͷ,       (5.32) 

 
ɝɞɟ ʙʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

ଶʞʢʠʙܫ  = Ͳ,ͳͷ ∙ ʜܫ = Ͳ,͸͹ ʏ.       (5.33) 
 
ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ 

ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫଶʞʢʠʙ∗ = Ͳ,ͳͷ: 
ʓʝʞݐ  = ଶ଴଴,ଵହమ = ͺͺͻ ≈ ͺͺͲ ˔.       (5.34) 

ɂɈ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɪɟɠɢɦɚɯ, 
ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ ܫଶ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: 

ʠʟݐ  = ଶ଴ூమ∗మ,          (5.35) 

 ʏʗʝ = ʹͲ = ଶ∗ଶܫ ∙  ʠʟ.        (5.36)ݐ
 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 32. 
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Ɍɚɛɥɢɰɚ 32 – Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ Iଶ∗ , ɨ.ɟ. 0,2 0,3 0,4 0,5 0,6 1 tʠʟ, ɫ 500 222 125 80 56 20 

 
ɏɚɪɤɬɟɪɢɫɬɢɤɚ ɂɈ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ (ܫଶ) ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 5.3. 

 

 
 

Ɋɢɫɭɧɨɤ 5.3 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɂɈ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ (ܫଶ) 

 
ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɂɈ ɜɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ 

ɩɪɢɧɢɦɚɟɦ: t ɦɢɧ = 20 ɫ, t ɦɚɤɫ = 600 ɫ. ɂɈ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ 
ȽȽ ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. ɉɪɢ ɷɬɨɦ 
ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ, ɡɚ ɤɨɬɨɪɵɣ ɩɟɪɟɝɪɟɜ ȽȽ ɫɧɢɠɚɟɬɫɹ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨ 
ɞɨɩɭɫɬɢɦɨɣ ɜɟɥɢɱɢɧɵ ɞɨ 0,135 ɨɬ ɷɬɨɣ ɜɟɥɢɱɢɧɵ, ɭɫɥɨɜɧɨ ɧɚɡɵɜɚɟɬɫɹ ɜɪɟɦɟɧɟɦ 
«ɩɨɥɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ» (ݐʝʤʚ) ɢ ɪɟɝɭɥɢɪɭɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 10 ɞɨ 999 ɫ. ɗɬɨɬ 
ɩɚɪɚɦɟɬɪ ɜɵɫɬɚɜɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ ɭɤɚɡɚɧɢɹɦ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ (ݐʝʤʚ = ͳͲͲ˔). 

Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ (ɌɈ) ሺܫଶʝʡʠሻ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɢ ɹɜɥɹɟɬɫɹ 
ɡɚɳɢɬɨɣ ɨɬ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ. 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɌɈ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
 ɢɡ ɭɫɥɨɜɢɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɟɪɟɝɪɟɜɚ ɪɨɬɨɪɚ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ 

ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
 ɢɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ ɄɁ ɧɚ 

ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɹɯ (BɅ); 
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 ɢɡ ɭɫɥɨɜɢɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɫ 
ɡɚɳɢɬɚɦɢ BJI. 

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

ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ. ɉɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ 
ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ ɥɢɧɢɣ 220 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ 
ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ: 

∗.ଶʠ.ʖܫ  ൑ ூమʛʗʜሺమሻ௄ʦ = ଵଵ,ଷ∙ଶ∙(௑೏,ʑʜ′′ +௑ʡ+௑ʚ),      (5.37) 

 
ɝɞɟ ܭʦ – ɤɨɷɮɮɢɰɢɟɧɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ, ɨ.ɟ.; ܺௗ,ʑʜ′′  – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ȽȽ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ, ɩɪɢɜɟɞɟɧɧɨɟ 
ɤ ɫɬɨɪɨɧɟ ȼɇ, ɜɵɱɢɫɥɹɟɦɨɟ ɩɨ ɮɨɪɦɭɥɟ (5.38), ɨ.ɟ.; ܺʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ, ɪɚɫɫɱɢɬɵɜɚɟɦɨɟ ɩɨ ɮɨɪɦɭɥɟ 
(5.39), ɨ.ɟ.; ܺʚ – ɷɤɜɢɜɚɥɟɧɬɧɨɟ ɪɟɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ȼɅ, ɜɵɱɢɫɥɹɟɦɨɟ ɩɨ ɮɨɪɦɭɥɟ 
(5.40), ɨ.ɟ. 

 ܺௗ,ʑʜ′′ = ܺௗ′′ ∙ ቀ௎ʑʜ௎ʜʜቁଶ = Ͳ,ʹ͵ ∙ ቀଶସଶଵଷ,଼ቁଶ = ͹Ͳ,͹͵ ˑ. ˈ.,   (5.38) 

 
ɝɞɟ ܺௗ′′ - ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ȽȽ ɩɨ 
ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ. 

 ܺʡ = ௨ʙ%ଵ଴଴ ∙ ௌ˄ௌʜ = ଵଵଵ଴଴ ∙ ଼ହ,ହଵଶହ = Ͳ,Ͳ͹ͷ ˑ. ˈ.,     (5.39) 

 
ɝɞɟ ݑʙ% – ɧɚɩɪɹɠɟɧɢɟ ɄɁ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, %; ܵ˄ – ɛɚɡɢɫɧɚɹ ɦɨɳɧɨɫɬɶ, ɪɚɜɧɚɹ ɧɨɦɢɧɚɥɶɧɨɣ ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɢ ȽȽ, ɆȼȺ; ܵʜ – ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɆȼȺ. 

 ܺʚ = ܺ଴,ʢʓ ∙ ݈ ∙ ௌ˄௎మ˄ = Ͳ,Ͷʹͻ ∙ ଵହ଴ଷ ∙ ଼ହ,ହଶସଶమ = Ͳ,ͲͻͶ ˑ. ˈ.,   (5.40) 

 
ɝɞɟ ܺ଴,ʢʓ – ɭɞɟɥɶɧɨɟ ɪɟɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ, Ɉɦ/ɤɦ; ݈ – ɞɥɢɧɚ ȼɅ, ɤɦ; ܵ˄ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (37); ˄ܷ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ȼɅ, ɤȼ. 

Ɂɧɚɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɩɪɢ 
ɞɜɭɯɮɚɡɧɨɦ ɄɁ ɜ ɤɨɧɰɟ ȼɅ 220 ɤȼ ɩɨ ɭɫɥɨɜɢɸ (5.37): 

∗.ଶʠ.ʖܫ  ൑ ଵଵ,ଷ∙ଶ∙ሺ଻଴,଻ଷ+଴,଴଻ହ+଴,଴ଷଵሻ = Ͳ,ͲͲͷͶ.     (5.41) 
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Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
∗.ଶʠ.ʖܫ  = ʹ ∙ ∗.ଶʠ.ʖܫ ∙ ݇ʡ = ʹ ∙ Ͳ,ͲͲͷͶ ∙ ቀଶସଶଵଷ,଼ቁ = Ͳ,ͳͻ ˑ. ˈ.    (5.42) 

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫ ɪɟɡɟɪɜɧɵɦɢ ɡɚɳɢɬɚɦɢ ɥɢɧɢɢ. ȼ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ 
ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɩɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫɨɝɥɚɫɧɨ ɜɵɪɚɠɟɧɢɸ 
(5.42): 

.ଶʠ.ʖܫ  = Ͳ,ͳͻ ∙ ʜܫ = Ͳ,ͺͷ ʏ.       (5.43) 
 
ɌɈ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɦɟɠɞɭ ɲɢɧɧɨɝɨ 

ɜɵɤɥɸɱɚɬɟɥɹ (Ɇɒȼ), ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
(Ɍɋɇ), ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ȽȽ ɢ ɝɚɲɟɧɢɟ 
ɩɨɥɟɣ. 

 
5.3.5 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɤɢ 

ɫɬɚɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɢ ɫɨɞɟɪɠɢɬ 
ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: ɋɈ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɢ ɞɟɣɫɬɜɭɸɳɢɣ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 

ɍɫɬɚɜɤɚ ɋɈ: 
ʠʗʒʜܫ  = ௄ʜ∙ூʜ௄ʑ = ଵ,଴ହ∙ூʜ଴,ଽ଼ = ͳ,Ͳ͹ ∙  ʜ,      (5.44)ܫ

 
ɝɞɟ ܭʜ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, ɨ.ɟ.; ܭʑ = Ͳ,ͻͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ, ɨ.ɟ. 

ʠʗʒʜܫ  = ͳ,Ͳ͹ ∙ ʜܫ = Ͷ,͹ͺ ʏ.       (5.45) 
 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɋɈ: ݐ = Ͳ,ͻ ˔. 
ɉɈ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ 

ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ ɂɈ. 
ɍɫɬɚɜɤɚ ɉɈ: 
ଵʞʢʠʙܫ  = ଵ,଴଼∙ூʜ଴,ଽ଼ = ͳ,ͳ ∙  ʜ,       (5.46)ܫ

ଵʞʢʠʙܫ  = ͳ,ͳ ∙ ʜܫ = Ͷ,ͻʹ ʏ.       (5.47) 
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ɂɈ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. ɍɫɬɚɜɤɚ ɂɈ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, 
ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 33. 

 
Ɍɚɛɥɢɰɚ 33 – ɍɫɬɚɜɤɚ ɂɈ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ ɩɟɪɟɝɪɭɡɨɱɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ (ܫ ⁄ʜܫ ), ɨ.ɟ. 1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ, ɫ 3800 1200 450 340 280 160 80 3 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɂɈ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
 

 
 

Ɋɢɫɭɧɨɤ 5.4 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɂɈ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ 
 

ɂɈ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɜɵɤɥɸɱɚɬɟɥɹ ȽȽ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. ɍɫɬɚɜɤɚ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɚɸɳɟɝɨ 
ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,01 ɫ. 

Ɉɪɝɚɧ ɌɈ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ 150% ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ, ɬ.ɤ. ɦɨɳɧɨɫɬɶ ȽȽ ɧɟ ɩɪɟɜɵɲɚɟɬ 
100 Ɇȼɬ. 

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɌɈ: 
ଵʝʡʠܫ  = ଵ,ହ∙ூʜ଴,ଽ଼ = ͳ,ͷ͵ ∙  ʜ,       (5.48)ܫ

ଵʝʡʠܫ  = ͳ,ͷ͵ ∙ ʜܫ = ͸,ͺͶ ʏ.       (5.49) 
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ɌɈ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ (ɉɆɇ) ʒܷ <. 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 

 ʠܷʟ = ଴,଺଼∙௎ʜʝʛ௄ʑ∙௡ʡ = ଴,଺଼∙ଵଷ଼଴଴ଵ,଴ଷ∙ଵଷ଼଴଴/ଵ଴଴ = ͸͸,Ͳʹ ʑ.     (5.50) 

 
ɌɈ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,0 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 ȽȽ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.3.6 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 

ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɌɌ ɜ ɧɟɣɬɪɚɥɢ ȽȽ ɢ Ɍɇ ɧɚ ɜɵɜɨɞɚɯ ȽȽ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɞɚɟɬɫɹ ɜ ɜɢɞɟ ɤɪɭɝɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ I ɢ II  ɤɜɚɞɪɚɧɬɟ ɫɨ 
ɫɦɟɳɟɧɢɟɦ ɜ III  ɢ IV ɤɜɚɞɪɚɧɬ ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ ɫɨɩɪɨɬɢɜɥɟɧɢɣ. 

Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ (ȾɁ) ɢɦɟɟɬ ɞɜɟ ɫɬɭɩɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ (ܼଵ) ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ 
ɨɛɟɫɩɟɱɟɧɢɹ ɞɟɣɫɬɜɢɹ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɧɟ ɛɨɥɟɟ 1 ɫ. ɍɤɚɡɚɧɧɚɹ ɜɵɞɟɪɠɤɚ 
ɜɪɟɦɟɧɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɩɟɪɜɵɦɢ ɫɬɭɩɟɧɹɦɢ ɡɚɳɢɬ ȼɅ, 
ɨɬɯɨɞɹɳɢɯ ɨɬ ɲɢɧ Ƚɗɋ. ɋɨɝɥɚɫɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɧɚ 
ɲɢɧɚɯ 220 ɤȼ Ƚɗɋ ɨɞɧɨɝɨ ɛɥɨɤɚ. ܼଵ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 220 ɤȼ, ɦɨɠɟɬ 
ɛɵɬɶ ɩɪɢɧɹɬɨ: 

 ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 220 ɤȼ «Ʉɚɬɭɧɶɫɤɚɹ Ƚɗɋ 
– ɉɋ Ȼɢɣɫɤɚɹ»: 

 ܼଵ ൑ Ͳ,ͺ ∙ ሺܼʡ + ௓భʚ′௄ʚ ሻ = Ͳ,ͺ ∙ ሺͷͳ,ͷͶ + ଺ସ,ଷହଷ ሻ = ͷͺ,͵ͻ ʝˏ  (5.51) 

 
ɝɞɟ ܭʚ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɵɯ ɥɢɧɢɣ, ɨ.ɟ.; ܼʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɫɬɨɪɨɧɟ 220 ɤȼ, 
ɜɵɱɢɫɥɹɟɦɨɟ ɩɨ ɮɨɪɦɭɥɟ (50), Ɉɦ. 

 ܼʡ = ௨ʙ%ଵ଴଴ ∙ ௎మ˄ௌʜʡ = ଵଵଵ଴଴ ∙ ଶସଶమଵଶହ = ͷͳ,ͷͶ ʝˏ.     (5.52) 

 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ȽȽ: 
 ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ ଵଵଵ଴଴ ∙ ଼ହ,ହଵଶହ + ଴,ଷ଼ ∙ ଼ହ,ହଶସଶమ ∙ ͸Ͷ,͵ͷ = Ͳ,Ͳͺͷ ˑ. ˈ.   (5.53) 

 ܼଵ ɜ ɩɟɪɜɢɱɧɵɯ ɨɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,Ͳͺͷ ∙ ʹ,ʹ͵ = Ͳ,ͳͻ ʝˏ,     (5.54) 
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ɝɞɟ ܼ˄ = ௎మ˄ௌʜʒ = ଵଷ,଼మ଼ହ,ହ = ʹ,ʹ͵ Ɉɦ. 
ɍɫɬɚɜɤɚ ɧɚ ɪɟɥɟ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ܼଵ஼ଷ = ܼଵ ∙ ௡ʡ௡ʜ = Ͳ,ͳͻ ∙ రబబబఱభయ8బబభబబ = ͳ,ͳͲ ʝˏ     (5.55) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଵ = ͳ,ͳ ʝˏ. 
ɉɟɪɜɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 1,0 
ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ȽȽ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ 
ȺɊɁ. 

 Ɏɭɧɤɰɢɹ ∆ܼ ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 
ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ɍɫɬɚɜɤɚ ɮɭɧɤɰɢɢ ∆ܼ, ɜ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɩɪɢɧɢɦɚɟɬɫɹ ∆ܼ = ͵͵ ʝˏ/˔ˈˍ. 

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

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ (ܼʜʏʒʟ) ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ = ௎ʜʝʛ√ଷ∙ூʜ = ଵଷ଼଴଴√ଷ∙ଷହ଼଴ = ʹ,ʹʹ ʝˏ,      (5.56) 

 
ɝɞɟ ܫʜ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 
ɜɨɡɛɭɠɞɟɧɢɹ ȽȽ (ܼʜʏʒʟ.ʣ) ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ 
ɜɨɡɛɭɠɞɟɧɢɹ ሺʹܫʑ.ʜ.ሻ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷܷʜ (ɛɟɡ ɭɱɟɬɚ 
ɧɚɫɵɳɟɧɢɹ): 

∗ʣܫ  = మ∙𝐼ʑ.ʜʝʛ𝐼ʑ.ʤ.ʤ. −଴,ଽହ௫೏ = ଶ∙ଵ,ଽଽ−଴,ଽହ଴,଼଻ = ͵,Ͷͺ,      (5.57) 

 
ɝɞɟ ܫʑ.ʜʝʛ ⁄.ʑ.ʤ.ʤܫ  – ɨɬɧɨɲɟɧɢɟ ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ ɜɨɡɛɭɠɞɟɧɢɹ ɤ ɬɨɤɭ 
ɜɨɡɛɭɠɞɟɧɢɹ ɏɏ, ɨ.ɟ.; 𝑥ௗ – ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ȽȽ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ, ɨ.ɟ. 

ɋ ɭɱɟɬɨɦ ɧɚɫɵɳɟɧɢɹ ɦɚɲɢɧɵ ɜɟɥɢɱɢɧɚ ɬɨɤɚ ɫɬɚɬɨɪɚ ȽȽ ɜ ɪɟɠɢɦɟ 
ɮɨɪɫɢɪɨɜɤɢ ɫɨɫɬɚɜɢɬ ʹ,ͷܫʜʝʛ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ 
ɪɟɠɢɦɟ: 

 ܼʜʏʒʟ.ʣ = ଴,ଽହ∙௎ʜூʣ = ଴,ଽହ∙ଵଶ,ହ = Ͳ,͵ͺ ˑ. ˈ.,     (5.58) 

𝜑 ʜʏʒʟ.ʣݏ݋ܿ  = ௖௢௦𝜑ʜ଴,ଽହ∙ூʣ = ଴,଼ହ଴,ଽହ∙ଶ,ହ = Ͳ,͵͸.     (5.59) 

 



 

70 

ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ʜʏʒʟ.ʣ = ͸ͺ,ͻ°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

 ܼூூ ˑ.ˈ. = ௓ʜʏʒʟ.ʣʙʜ = ଴,ଷ଼ଵ,ଵ = Ͳ,͵ͷ ˑ. ˈ.,      (5.60) 

 ܼʠʖூூ = ܼூூ ˑ.ˈ. ∙ ܼʐ = Ͳ,͵ͷ ∙ ʹ,ʹ͵ = Ͳ,͹ͺ ʝˏ.    (5.61) 
 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɪɟɥɟ ɫɨɫɬɚɜɢɬ: 
 ܼʠʖூூ = ௓ʠ.ʖ.𝐼𝐼∙௡ʡ௡ʜ = ଴,଻଼∙ସ଴଴଴/ହଵଷ଼଴଴/ଵ଴଴ = Ͷ,ͷʹ ʝˏ.     (5.62) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଶ = Ͷ,ͷ ʝˏ. 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 15%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ: 
 ܼେʛଵ = Ͳ,ͳͷ ∙ ͳ,ͳ = Ͳ,ͳ͹ ʝˏ,       (5.63) 
 ܼେʛଶ = Ͳ,ͳͷ ∙ Ͷ,ͷ = Ͳ,͸͹ͷ ʝˏ.      (5.64) 
 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ ɧɚɢɛɨɥɶɲɟɣ 

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

ɜɵɞɟɪɠɤɨɣ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ 
Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ȽȽ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ȾɁ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.5. 

 

 
 

Ɋɢɫɭɧɨɤ 5.5 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ȾɁ 



 

71 

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

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

 ɋɈ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 
ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ 
ɫɢɝɧɚɥɢɡɚɰɢɸ. 

ɍɫɬɚɜɤɚ ɋɈ: 
.௉ ʠʗʒʜܫ  = ʙʜ∙ூʜʝʛ.ʟ௄ʑ = ଵ,଴ହ∙ூʜʝʛ.ʟ଴,ଽ଼ = ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ,    (5.65)ܫ

.௉ ʠʗʒʜܫ  = ͳ,Ͳ͹ ∙ ʜʝʛ.ʟܫ = ͷ,ͳ͵ ʏ.      (5.66) 
 
 ɉɈ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ 

ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ ɂɈ. 
ɍɫɬɚɜɤɚ ɉɈ: 
.௉ ʞʢʠʙܫ  = ଵ,଴଼∙ூʜʝʛ.ʟ଴,ଽ଼ = ͳ,ͳ ∙  ʜʝʛ.ʟ,      (5.67)ܫ

.௉ ʞʢʠʙܫ  = ͳ,ͳ ∙ ʜʝʛ.ʟܫ = ͷ,ʹ͹ ʏ.      (5.68) 
 
 ɂɈ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ 

ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ (ɬɚɛɥɢɰɚ 34), ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ȽȽ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
Ɍɚɛɥɢɰɚ 34 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ (I Iʜ⁄ ), ɨ.ɟ. 1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 2,2 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ, ɫ ɞɥɢɬɟɥɶɧɨ 250 180 160 120 90 72 45 20 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɂɈ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ 

ɧɚ ɪɢɫɭɧɤɟ 5.6. 
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Ɋɢɫɭɧɨɤ 5.6 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɂɈ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 

 Ɉɪɝɚɧ ɌɈ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɌɈ: 
.௉ ʞʢʠʙܫ  = ଶ,ଶ∙ூʜʝʛ.ʟ଴,ଽ଼ = ʹ,ʹͶͷ ∙  ʜʝʛ.ʟ,      (5.69)ܫ

.௉ ʞʢʠʙܫ  = ʹ,ʹͶͷ ∙ ʜʝʛ.ʟܫ = ͳͲ,͹ͷ ʏ.      (5.70) 
 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɌɈ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ 

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

ɛɵɥɨ ɜɵɛɪɚɧ ɤɨɦɩɥɟɤɫ Ɇɉ ɊɁ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ, ɪɚɛɨɬɚɸɳɟɝɨ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɫɛɨɪɧɵɟ ɲɢɧɵ ɢɥɢ ɜ ɫɨɫɬɚɜɟ ɛɥɨɤɚ ɫɟɪɢɢ «ɒ2100 14.51ɯ» 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɈɈɈ «Ɋɟɥɟɦɚɬɢɤɚ». 

ȼ ɫɨɫɬɚɜ ɲɤɚɮɚ ɜɯɨɞɹɬ ɞɜɟ ɨɞɢɧɚɤɨɜɵɟ ɫɢɫɬɟɦɵ ɡɚɳɢɬɵ ɫ ɧɟɡɚɜɢɫɢɦɵɦɢ 
ɨɩɟɪɚɬɢɜɧɵɦɢ, ɢɡɦɟɪɢɬɟɥɶɧɵɦɢ ɢ ɜɵɯɨɞɧɵɦɢ ɰɟɩɹɦɢ, ɬ.ɟ. ɪɟɚɥɢɡɭɟɬɫɹ ɩɪɢɧɰɢɩ 
ɞɭɛɥɢɪɨɜɚɧɢɹ. ɒɤɚɮ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɛɚɡɟ ɬɟɪɦɢɧɚɥɨɜ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 
ɫɪɟɞɧɟɣ ɢ ɦɚɥɨɣ ɦɨɳɧɨɫɬɢ ɬɢɩɚ «ɌɈɊ 300 ɁȽ 510». ɒɤɚɮ ɡɚɳɢɬɵ ɭɞɨɜɥɟɬɜɨɪɹɟɬ 
ɬɪɟɛɨɜɚɧɢɹɦ ɉɍɗ, ɡɚɜɨɞɨɜ-ɢɡɝɨɬɨɜɢɬɟɥɟɣ ɝɟɧɟɪɚɬɨɪɨɜ, ɞɪɭɝɢɯ ɧɨɪɦɚɬɢɜɧɵɯ 
ɞɨɤɭɦɟɧɬɨɜ ɢ ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɩɨ ɫɨɝɥɚɫɨɜɚɧɧɨɦɭ ɩɪɨɟɤɬɭ. 

ɍɫɬɚɜɤɢ Ɇɉ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɡɚɳɢɬ ɫɜɟɞɟɧɵ ɜ [Ⱦ, ɬɚɛɥɢɰɚ Ⱦ.1]. Ɇɚɬɪɢɰɚ 
ɨɬɤɥɸɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ [Ⱦ, ɬɚɛɥɢɰɚ Ⱦ.2].  
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6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 
6.1 ɋɨɫɬɚɜ ɢ ɤɨɦɩɨɧɨɜɤɚ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ 
 
ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ Ʉɚɬɭɧɶɫɤɨɝɨ Ƚɍ ɜɯɨɞɢɬ: ɡɞɚɧɢɟ 

ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ (Ƚɗɋ) ɩɪɢɩɥɨɬɢɧɧɨɝɨ ɬɢɩɚ, ɛɟɬɨɧɧɚɹ ɜɨɞɨɫɛɪɨɫɧɚɹ 
ɩɥɨɬɢɧɚ, ɫɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ ɩɥɨɬɢɧɵ, ɝɥɭɯɢɟ ɩɪɚɜɨɛɟɪɟɠɧɚɹ, ɥɟɜɨɛɟɪɟɠɧɚɹ ɢ 
ɪɭɫɥɨɜɚɹ ɛɟɬɨɧɧɵɟ ɩɥɨɬɢɧɵ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [10] ɩɪɨɟɤɬɢɪɭɟɦɵɣ Ƚɍ: 
 ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɫɨɬɵ ɢ ɬɢɩɚ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɣ ɨɬɧɨɫɢɬɫɹ ɤ III ɤɥɚɫɫɭ 

ȽɌɋ; 
 ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɡɧɚɱɟɧɢɹ ɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɬɧɨɫɢɬɫɹ ɤ III 

ɤɥɚɫɫɭ ȽɌɋ; 
 ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɫɥɟɞɫɬɜɢɣ ɜɨɡɦɨɠɧɵɯ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɚɜɚɪɢɣ 

ɨɬɧɨɫɢɬɫɹ ɤ II ɤɥɚɫɫɭ ȽɌɋ. 
Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɬɫɹ – II  ɤɥɚɫɫ ȽɌɋ. 
ȼ ɫɢɥɭ ɧɟɛɨɥɶɲɨɣ ɲɢɪɢɧɵ ɫɬɜɨɪɚ (~ʹͲͲ ˏ) ɜɨɡɜɨɞɢɦɚɹ ɩɥɨɬɢɧɚ ɛɭɞɟɬ 

ɩɨɥɧɨɫɬɶɸ ɛɟɬɨɧɧɨɣ. 
Ɂɞɚɧɢɟ Ƚɗɋ ɛɭɞɟɬ ɩɪɢɩɥɨɬɢɧɧɵɦ, ɦɚɲɢɧɧɵɣ ɡɚɥ ɪɚɫɩɨɥɨɠɢɬɫɹ ɭ ɩɪɚɜɨɝɨ 

ɛɪɟɝɚ ɪɟɤɢ, ɬɚɤ ɤɚɤ ɩɪɚɜɵɣ ɛɟɪɟɝ ɩɨɥɨɠɟ ɥɟɜɨɝɨ ɢ ɧɚ ɧɟɦ ɞɨɫɬɚɬɨɱɧɨ ɦɟɫɬɚ ɞɥɹ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ. Ɍɚɤ ɠɟ ɫɭɳɟɫɬɜɭɟɬ ɝɪɭɧɬɨɜɚɹ ɞɨɪɨɝɚ, ɱɬɨ 
ɭɩɪɨɫɬɢɬ ɩɨɞɜɨɡ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤ ɫɬɜɨɪɭ. 

ɇɚ ɩɪɚɜɨɦ ɛɟɪɟɝɭ ɛɭɞɟɬ ɩɨɫɬɪɨɟɧɨ ɨɬɤɪɵɬɨɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ 
ɭɫɬɪɨɣɫɬɜɨ – ɈɊɍ-220 ɤȼ. Ɋɚɫɩɨɥɨɠɟɧɢɟ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɫɨ ɫɬɨɪɨɧɵ ɩɪɚɜɨɝɨ 
ɛɟɪɟɝɚ ɭɦɟɧɶɲɢɬ ɬɪɟɛɭɟɦɭɸ ɞɥɢɧɭ ɩɟɪɟɤɢɞɨɤ. 

 
6.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ 
 
Ɍɚɤ ɤɚɤ ɜɨɡɜɨɞɢɦɚɹ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɢɦɟɬɶ ɧɟɛɨɥɶɲɭɸ ɜɵɫɨɬɭ (ܪ˓ = ͵ͷ ˏ), 

ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɲɢɪɨɤɨɦ ɭɳɟɥɶɟ, ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ ɧɚɯɨɞɢɬɫɹ ɫɤɚɥɚ, 
ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɨ ɜɨɡɜɟɞɟɧɢɢ ɛɟɬɨɧɧɨɣ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ. 

ȼɚɪɢɚɧɬ ɜɨɡɜɟɞɟɧɢɹ ɚɪɨɱɧɨɣ ɩɥɨɬɢɧɵ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ, ɬ.ɤ. ɫɨ ɫɬɨɪɨɧɵ 
ɥɟɜɨɝɨ ɛɟɪɟɝɚ ɢɦɟɟɬɫɹ ɥɨɝ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɧɚɝɪɭɡɤɢ, ɩɟɪɟɞɚɜɚɟɦɵɟ ɩɥɨɬɢɧɨɣ ɧɚ 
ɥɟɜɵɣ ɛɟɪɟɝ, ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɟɝɨ ɨɛɪɭɲɟɧɢɸ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɢ ɞɚɥɶɧɟɣɲɟɝɨ ɭɬɨɱɧɟɧɢɹ ɪɚɡɦɟɪɨɜ ɩɥɨɬɢɧɵ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ. 

 
6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɦɟɬɨɞɢɤɨɣ, ɢɡɥɨɠɟɧɧɨɣ ɜ [11, ɫɬɪ. 9] ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ 

ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ (ȽȻɉ) ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ ɩɨ ɮɨɪɦɭɥɟ 1. 
 ∇ʒʐʞ = ∇ʜʞʢ + ℎଵ% + ∆ℎ௦௘௧ + ܽ,      (6.1) 
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ɝɞɟ ∇ʒʐʞ – ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ, ɦ; ∇ʜʞʢ – ɨɬɦɟɬɤɚ ɧɨɪɦɚɥɶɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ, ɦ; ℎଵ% – ɜɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ɦ; ∆ℎ௦௘௧ – ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɜɨɥɧɵ, ɦ; ܽ – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɞɥɹ ȽɌɋ II ɤɥɚɫɫɚ ɫɨɫɬɚɜɥɹɟɬ 0,7 ɦ. 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ℎଵ% ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɜɟɥɢɱɢɧɵ 
 𝑔௅௏ೢమ  ˋ 𝑔௧௏ೢ ,          (6.2) 

 
ɝɞɟ ܮ – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, ɦ; ݐ – ɜɪɟɦɹ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɜ ɤɭɪɫɨɜɨɦ ɩɪɨɟɤɬɟ ɩɪɢɧɢɦɚɟɦɨɟ 
ɪɚɜɧɵɦ 6 ɱ; ௪ܸ – ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, ɦ/ɫ. 

Ɋɚɫɫɱɢɬɚɜ ɩɨɥɭɱɢɥɢ: 
 𝑔௅௏ೢమ ≈ ͶͶ ˋ 𝑔௧௏ೢ ≈ ͺͺʹͻ. 

 
Ɂɧɚɹ ɷɬɢ ɜɟɥɢɱɢɧɵ ɢɡ ɝɪɚɮɢɤɚ [12, ɉɪɢɥɨɠɟɧɢɟ Ⱥ, ɪɢɫɭɧɨɤ Ⱥ.1] ɩɨ ɜɟɪɯɧɟɣ 

ɨɝɢɛɚɸɳɟɣ, ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ, ɧɚɯɨɞɹɬɫɹ ɜɟɥɢɱɢɧɵ: 
 𝑔ℎ௏ೢమ = Ͳ,Ͳͳ͵ ˋ 𝑔்௏ೢ = ͳ,͵. 

 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɜɟɥɢɱɢɧɵ ℎ = Ͳ,ͺ ˏ ɢ ܶ =͵,ʹ ˔. ȼɵɱɢɫɥɹɟɬɫɹ ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ: 
ௗߣ  = 𝑔்మଶగ = ଽ,଼ଵ∙ଷ,ଶమଶ∙ଷ,ଵସ = ͷ,Ͳ ˏ       (6.3) 

 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɧɭɠɧɨ ɩɪɨɜɟɪɢɬɶ ɩɨ ɭɫɥɨɜɢɸ (6.4). 
 ݀ > Ͳ,ͷߣௗ ,          (6.4) 
 

ɝɞɟ ݀ – ɭɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɦ. 
 Ͳ,ͷ ∙ ͷ,Ͳ = ʹ,ͷ ˏ. 
 ݀ = ∇ʜʞʢ−∇ʓːˑଶ = ସ଼ଶ−ସସ଺ଶ = ͳͺ      (6.5) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɥɨɜɢɟ (6.4): ͳͺ > ʹ,ͷ – ɜɵɩɨɥɧɹɟɬɫɹ. 
ɉɨ ɮɨɪɦɭɥɟ (6.6) ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 
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ℎଵ% = ℎ ∙ ௜ܭ ,         (6.6) 
 

ɝɞɟ ܭ௜ – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [12, ɉɪɢɥɨɠɟɧɢɟ Ⱥ1, ɪɢɫ.Ⱥ.2], 
ɪɚɜɧɵɣ 2. 

 ℎଵ% = Ͳ,ͺ ∙ ʹ = ͳ,͸ ˏ. 
 
ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (6.7). 
 ∆ℎ௦௘௧ = ݇௪ ௏ೢమ∙௅𝑔∙ௗ cos  (6.7)        ,ߙ

 
ɝɞɟ ݇௪ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɫɱɢɬɵɜɚɟɦɵɣ ɩɨ 8; ߙ – ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ, 
ɪɚɜɧɵɣ Ͳ°. 

 ݇௪ = ͵ ∙ ሺͳ + Ͳ,͵ ∙ ௪ܸሻ ∙ ͳͲ−଻       (6.8) 
 
ɉɨɥɭɱɢɦ: 
 ݇௪ = ʹͶ,͸ ∙ ͳͲ−଻, 
 ∆ℎ௦௘௧ = ʹͶ,͸ ∙ ͳͲ−଻ ∙ ଶସమ∙ଶହ଻଴ଽ,଼ଵ∙ଵ଼ ∙ cos Ͳ° = Ͳ,Ͳ ˏ, 

 
ɬɨɝɞɚ ∇ʒʐʞ = Ͷͺʹ + ͳ,͸ + Ͳ,͹ = ͶͺͶ,͵ ˏ. 
 
6.2.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɹɬɫɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɲɢɪɢɧɵ 

ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ, ɪɚɡɦɟɪɨɜ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ, ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ 
ɜɨɞɨɫɥɢɜɚ (Ƚȼ), ɮɨɪɦɵ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ. 

 
6.2.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɚ ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɞɥɹ 

ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ܳʟ. Ʉɨɥɢɱɟɫɬɜɨ ȽȺ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɢɯ ɱɢɫɥɚ ɢ ɩɪɢ ݊ʒʏ ʒЭʠ ൑ ͸ ɫɨɫɬɚɜɥɹɟɬ ሺ݊ʒʏ − ͳሻ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ, 
ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɩɭɫɤɟ ɪɚɫɯɨɞɚ ɞɥɹ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɫɨɫɬɚɜɢɬ 2. 

Ɍɚɤ ɤɚɤ ȽȺ ɩɨɡɜɨɥɹɸɬ ɩɪɨɩɭɫɤɚɬɶ ɪɚɫɯɨɞɵ ɩɪɢ ɭɪɨɜɧɟ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
(ɍȼȻ) ɨɬ ɍɆɈ ɞɨ ɇɉɍ, ɨɝɪɚɧɢɱɟɧɢɟ ɞɥɹ ɚɝɪɟɝɚɬɨɜ ɩɨ ɧɚɩɨɪɭ ɧɟɬ. ɉɨɥɭɱɢɦ 
ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ: 

 ܳ˓ = ͵ʹͺͷ − ʹ ∙ ʹͲʹ = ʹͺͺͲ ˏଷ/˔. 
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ɒɢɪɢɧɭ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ B ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ (6.9). 
ܤ  = ொ˓௤˅,          (6.9) 

 
ɝɞɟ ܤ – ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ, ɦ; ݍ˅ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ, ɨɩɪɟɞɟɥɢɬɫɹ ɤɚɤ ͳ,ʹͷ ∙  .ɦ3/ɫ ,˓ݍ

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ ݍ˓ ɨɩɪɟɞɟɥɢɬɫɹ ɤɚɤ ɩɪɨɢɡɜɟɞɟɧɢɟ ℎʜʐ ∙  .[ℎݒ]
Ⱦɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ [ݒℎ] ɞɥɹ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ, ɡɚɥɟɝɚɸɳɟɝɨ ɜ 
ɨɫɧɨɜɚɧɢɢ, ɫɨɫɬɚɜɥɹɟɬ 5,5 ɦ/ɫ. Ƚɥɭɛɢɧɚ ɜɨɞɵ ɜ ɇȻ ℎʜʐ ɨɩɪɟɞɟɥɹɟɬɫɹ ɱɟɪɟɡ 
ɢɡɜɟɫɬɧɭɸ ɤɪɢɜɭɸ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɢ ɫɨɫɬɚɜɥɹɟɬ 5,54 ɦ. Ɍɨɝɞɚ ɪɚɫɱɟɬɧɚɹ 
ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 

˚˔˃˓ܤ  = ଶ଼଼଴ଵ,ଶହ∙ହ,ହ∙ହ,ହସ = ͹͸ ˏ. 

 
Ɍɚɤ ɤɚɤ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫɨɫɬɨɢɬ ɢɡ ɨɞɢɧɚɤɨɜɵɯ ɩɨ ɲɢɪɢɧɟ 

ɩɪɨɥɟɬɨɜ, ɨɧɚ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɞɨ ɰɟɥɨɝɨ ɱɢɫɥɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ 
ɩɪɢɧɢɦɚɟɬɫɹ ܤ = ͺͲ ˏ. ɍɱɢɬɵɜɚɹ ɫɬɚɧɞɚɪɬɧɵɣ ɪɹɞ ɲɢɪɢɧɵ ɨɞɧɨɝɨ ɩɪɨɥɟɬɚ, 
ɩɪɢɧɢɦɚɟɬɫɹ ɲɢɪɢɧɚ ܾ = ͳ͸ ˏ ɢ ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ ݊ = ͷ ˛˕. 

ɉɨɫɥɟ ɪɚɫɱɟɬɚ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ ɫ ɪɚɫɯɨɞɨɦ ܳ୫ax ˒ˑ˅ = ͵ͺͻͷ ˏଷ/˔ 
ɩɨɥɭɱɢɥɢ ɪɚɫɱɟɬɧɭɸ ɲɢɪɢɧɭ ɜɨɞɨɫɥɢɜɚ ܤ˓˃˔˚ ˒ˑ˅ = ͹ͺ ˏ. ɉɨɫɥɟ ɨɤɪɭɝɥɟɧɢɹ 
ɩɨɥɭɱɢɦ ܤ = ͺͲ ˏ. 

 
6.2.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 
Ɋɚɫɫɱɢɬɚɟɦ ɤɪɢɜɨɥɢɧɟɣɧɵɣ ɛɟɡɜɚɤɭɭɦɧɵɣ ɜɨɞɨɫɥɢɜ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 

ɩɪɨɮɢɥɹ. ɉɨ ɨɫɧɨɜɧɨɣ ɮɨɪɦɭɥɟ ɪɚɫɯɨɞɚ ɞɥɹ ɜɨɞɨɫɥɢɜɨɜ ɜɫɟɯ ɬɢɩɨɜ ɦɟɬɨɞɨɦ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ ɨɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɞɥɹ 
ɨɫɧɨɜɧɨɝɨ ɢ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɟɜ.  

Ⱦɥɹ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɨɜ ɩɪɢɧɹɬɨ ɡɧɚɱɟɧɢɟ ɫɬɚɧɞɚɪɬɧɨɣ ɜɵɫɨɬɵ ܪ˔˕ =͹,Ͳ ˏ. 
Ɉɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ∇ʒʑ ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ ɩɨ ɮɨɪɦɭɥɟ (6.10). 
 ∇ʒʑ = ∇ʜʞʢ −  (6.10)        .˕˔ܪ
 ∇ʒʑ = ∇ʜʞʢ − ˕˔ܪ = Ͷͺʹ − ͹ = Ͷ͹ͷ ˏ. 
 
6.2.2.3 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 
 
ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɦɟɬɨɞɢɤɨɣ, 

ɢɡɥɨɠɟɧɧɨɣ ɜ [11, ɫɬɪ. 13-14]. 
ɂɫɩɨɥɶɡɭɹ ɩɪɨɟɤɬɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ, ɪɚɜɧɵɣ ɫɬɚɧɞɚɪɬɧɨɦɭ, 

ɩɨɥɭɱɟɧɧɨɦɭ ɜ ɩɪɟɞɵɞɭɳɟɦ ɩɭɧɤɬɟ, ɨɩɪɟɞɟɥɢɦ ɤɨɨɪɞɢɧɚɬɵ ɛɟɡɜɚɤɭɭɦɧɨɝɨ 
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ɜɨɞɨɫɥɢɜɚ ɫ ɨɝɨɥɨɜɤɨɦ ɩɪɨɮɢɥɹ Ⱥ [14, ɬɚɛ. 6-12]. Ɋɚɫɫɱɢɬɚɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ 
ɜɨɞɨɫɥɢɜɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 35. 

 
Ɍɚɛɥɢɰɚ 35 – Ʉɨɨɪɞɢɧɚɬɵ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɚ x · H˔˕ , ˏ y · H˔˕ , ˏ 

0,0 0,882 
0,7 0,252 
1,4 0,049 
2,1 0,000 
2,8 0,042 
3,5 0,189 
4,2 0,420 
4,9 0,700 
5,6 1,022 
6,3 1,386 
7,0 1,792 
7,7 2,247 
8,4 2,758 
9,1 3,325 
9,8 3,948 

 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɤɨɨɪɞɢɧɚɬɚɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɨɫɬɪɨɟɧ ɩɪɨɮɢɥɶ ɨɝɨɥɨɜɤɚ 

ɜɨɞɨɫɥɢɜɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 6.1. 
 

 
 

Ɋɢɫɭɧɨɤ 6.1 – ɉɪɨɮɢɥɶ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɚ 
 
Ⱦɥɹ ɫɨɩɪɹɠɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ ɫ ɭɫɬɭɩɨɦ ɢ ɧɨɫɤɨɦ-ɬɪɚɦɩɥɢɧɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɧɚɡɧɚɱɢɬɶ ɪɚɞɢɭɫ ɫɨɩɪɹɠɟɧɢɹ ܴ. ɗɬɨɬ ɪɚɞɢɭɫ ɧɚɡɧɚɱɚɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɫɨɬɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ݌˅ = ʹͻ ˏ ɢ ɧɚɩɨɪɚ ɧɚ ɜɨɞɨɫɥɢɜɟ ܪ˔˕ = ͹ ˏ ɩɨ [14, ɬɚɛɥɢɰɚ 6-14]. ȼ ɪɚɫɫɱɢɬɵɜɚɟɦɨɦ ɫɥɭɱɚɟ ܴ = ͳͶ,Ͷͷ ˏ. 

Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ: 
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∇ʒʐ = ∇ʒʑ + ͳ,͸ܪ˔˕ = Ͷ͹ͷ + ͳ,͸ ∙ ͹ = Ͷͺ͸,ʹ ˏ. 
 
ȼ ɯɨɞɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɨɬɦɟɬɤɢ: 
ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ – ∇ʒʐʞ = ͶͺͶ,͵ ˏ; 
ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ – ∇ʒʐ = Ͷͺ͸,ʹ ˏ. 
ɂɡ ɩɨɥɭɱɟɧɧɵɯ, ɤɚɤ ɩɪɨɟɤɬɧɚɹ ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ 

ɮɪɨɧɬɚ ɩɪɢɧɹɬɚ ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ∇ʒʐ = Ͷͺ͸,ʹ ˏ. 
Ɋɚɫɫɱɢɬɚɟɦ ɜɵɫɨɬɭ ɩɥɨɬɢɧɵ: 
 ℎ = ∇ʒʐʞ − ∇ʓːˑ = Ͷͺ͸,ʹ − ͶͶ͸,Ͳ = ͶͲ,ʹ ˏ. 
 
6.2.2.4 Ƚɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨɝɨ ɨɬɛɪɨɫɚ ɫɬɪɭɢ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ [15, ɬɚɛɥɢɰɚ 9] ɡɧɚɹ ɜɵɫɨɬɭ ɩɥɨɬɢɧɵ ℎ = ͶͲ,ʹ ˏ ɢ 

ɨɬɧɨɲɟɧɢɟ ɲɢɪɢɧɵ ɫɬɜɨɪɚ ɤ ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ݈௖ℎ/ℎ ≈ ͷ ɜ ɤɚɱɟɫɬɜɟ ɝɚɫɢɬɟɥɹ 
ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ ɜ ɇȻ ɩɪɢɧɢɦɚɟɬɫɹ ɨɬɛɪɨɫ ɫɬɪɭɢ ɩɨɫɪɟɞɫɬɜɨɦ ɧɨɫɤɚ-ɬɪɚɦɩɥɢɧɚ. 

ɇɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɩɚɪɚɦɟɬɪɵ ɧɨɫɤɚ-ɬɪɚɦɩɥɢɧɚ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɱɬɨɛɵ ɹɦɚ ɪɚɡɦɵɜɚ, ɨɛɪɚɡɭɸɳɚɹɫɹ ɜ ɇȻ, ɧɟ ɨɤɚɡɵɜɚɥɚ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 
ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ. Ⱦɚɥɶɧɨɫɬɶ ɨɬɛɪɨɫɚ ɫɬɪɭɢ ɨɩɪɟɞɟɥɹɸɬ 
ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: 

 ɩɪɟɜɵɲɟɧɢɟ ɨɬɦɟɬɤɢ ȼȻ ɧɚɞ ɨɬɦɟɬɤɨɣ ɧɨɫɤɚ-ɬɪɚɦɩɥɢɧɚ; 
 ɜɵɫɨɬɚ ɭɫɬɭɩɚ ɧɚɞ ɞɧɨɦ ɪɟɤɢ; 
 ɭɝɨɥ ɧɚɤɥɨɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɚɦɩɥɢɧɚ ɤ ɝɨɪɢɡɨɧɬɭ. 
Ɉɬɦɟɬɤɚ ɭɫɬɭɩɚ ɧɚɡɧɚɱɚɟɬɫɹ ɜɵɲɟ ∇ʢʜʐ˒ˑ˅ = Ͷͷʹ,Ͳ͸ ˏ ɧɚ 1,44 ɦ ɢ 

ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ ∇ːˑ˔ˍ˃ = Ͷͷ͵,ͷ ˏ. 
Ⱦɚɥɶɧɟɣɲɢɣ ɪɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɦɟɬɨɞɢɤɨɣ, 

ɩɪɢɜɟɞɟɧɧɨɣ ɜ [11, ɫɬɪ. 20-23]. 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɞɚɥɶɧɨɫɬɢ ɨɬɥɟɬɚ ɫɬɪɭɢ ɨɬ ɩɥɨɬɢɧɵ ɞɨ ɜɯɨɞɚ ɜ ɜɨɞɭ ɇȻ 

ɧɟɨɛɯɨɞɢɦ ɪɹɞ ɩɚɪɚɦɟɬɪɨɜ: 
 ɭɝɨɥ ɫɯɨɞɚ ɫɬɪɭɢ ɫ ɬɪɚɦɩɥɢɧɚ ߙ, ɩɪɢɧɹɬ ɪɚɜɧɵɦ 30˚; 
 ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ 𝜑 ɩɨ [14, ɬɚɛɥɢɰɚ 9-10] ɩɪɢɧɹɬ 0,98; 
 ܼ଴ = ∇ʜʞʢ − ∇ʢʜʐ˓˃˔˚ = Ͷͺʹ,Ͳ − Ͷͷͳ,ͷͶ = ͵Ͳ,Ͷ͸ ˏ; 
 ܼଵ = ܼʜ = ∇ʜʞʢ − ∇ːˑ˔ˍ˃ = Ͷͺʹ,Ͳ − Ͷͷ͵,ͷ = ʹͺ,ͷ ˏ; 
 
 ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ ɩɨɬɨɤɚ ݇௔, ɨɩɪɟɞɟɥɹɟɦɵɣ ɱɟɪɟɡ ɱɢɫɥɨ Ɏɪɭɞɚ. 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɱɢɫɥɚ Ɏɪɭɞɚ ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɧɨɫɤɟ ݒʜ ɢ 

ɜɵɫɨɬɭ ɩɨɬɨɤɚ ɧɚ ɧɨɫɤɟ ℎʜ: 
ʜݒ  = Ͳ,ͻͺ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ʹͺ,ͷ = ʹ͵,ʹ ˏ/˔, 
 ℎʜ = Ͷͳ/ʹ͵,ʹ = ͳ,͹ͺ ˏ, 
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ݎܨ = ଶଷ,ଶమଽ,଼ଵ∙ଵ,଻଼ = ͵Ͳ,ͺ͸. 

 
Ⱦɥɹ ɱɢɫɟɥ Ɏɪɭɞɚ ݎܨ < ͵ͷ ݇௔ = ͳ. Ɋɚɫɫɱɢɬɚɟɦ Ⱦɚɥɶɧɨɫɬɶ ɨɬɥɟɬɚ ɫɬɪɭɢ ܮ: 
ܮ  = ͳ ∙ ʹͺ,ͷ ∙ Ͳ,ͻͺଶ ∙ sin ͸Ͳ° (ቀͳ + ቀଷ଴,ସ଺ଶ଼,ହ − ͳቁ ଵ଴,ଽ଼మ∙ୱi୬మ ଷ଴°ቁ଴,ହ + ͳ) =  = ͷͲ,͸ ˏ. 
 
ɉɨɥɭɱɟɧɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬɥɟɬɚ ɫɬɪɭɢ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɛɟɡɨɩɚɫɧɵɦ, ɬ.ɤ. 

ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ ܮ > Ͳ,͸ܼ଴. 
Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɚɪɚɦɟɬɪɵ ɹɦɵ ɪɚɡɦɵɜɚ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɝɥɭɛɢɧɵ 

ɹɦɵ ɪɚɡɦɵɜɚ ɬɪɟɛɭɟɬɫɹ ɧɚɣɬɢ ݐ = ∇ʜʐ − ∇ˇː˃ яˏы ˓˃ˊˏы˅˃: 
ݐ  = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ √͵Ͳ,ͺ͸ర ) ∙ √͵Ͳ,ͺ͸ ∙ √ହ,ହସଵర ∙ ͳ,͹ͺ = ͳ͹,ͷͻ ˏ, 

 
ɬɨɝɞɚ 
 ℎ˓˃ˊ = ͳ͹,ͻ − ͸,Ͳ = ͳʹ ˏ. 
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɩɥɨɬɢɧɵ ɞɨ ɰɟɧɬɪɚ ɹɦɵ ɪɚɡɦɵɜɚ 

ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ tg  :ଵߙ
 tg ଵߙ = √tgଶ ͵Ͳ° + ଶ∙ଽ,଼ଵ∙ሺ଴,ହ∙ଵ,଻଼∙c୭ୱ ଷ଴°+଻,ହ−ହ,ହସሻଶଷ,ଶమ∙c୭ୱమ ଷ଴° = Ͳ,͸ͺʹ, 

 
ɬɨɝɞɚ ɢɫɤɨɦɨɟ ɪɚɫɫɬɨɹɧɢɟ ܮଵ: 
ଵܮ  = Ͷͻ,ͺ + ଵ଻,ଽ଴,଺଺଺ = ͹͸,Ͷ ˏ. 

 
Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɹɦɵ ɪɚɡɦɵɜɚ ɩɨ ɬɟɱɟɧɢɸ ɪɟɤɢ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɱɟɪɟɡ ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ: 
 ℎˍ˓ = √ ଵ,ଵ∙ଶ଼଼଴మሺ଼଴+ସ∙ଷሻమ∙ଽ,଼ଵయ = Ͷ,͹ͻ ˏ, 

 
ɬɨɝɞɚ ɞɥɢɧɚ ɹɦɵ ɪɚɡɦɵɜɚ: 
 ܾ˓ = ʹ,ͷ ∙ Ͷ,͹ͻ + ͵,͹ ∙ ͳʹ = ͷ͸,Ͷ ˏ. 
 
ɒɢɪɢɧɚ ɹɦɵ ɪɚɡɦɵɜɚ ɩɨ ɞɧɭ ɩɪɢɦɟɪɧɨ ɪɚɜɧɚ 12 ɦ. ɍɤɥɨɧ ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ 

ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1˸2,2, ɚ ɧɢɡɨɜɨɝɨ 1˸1,5. 
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6.2.2.5 ɋɛɪɨɫ ɩɨɥɟɡɧɨɝɨ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 
Ɋɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɦɨɝɭɬ ɛɵɬɶ ɫɪɚɛɨɬɚɧɵ ɱɟɪɟɡ ɩɨɜɟɪɯɧɨɫɬɧɵɣ 

ɜɨɞɨɫɛɪɨɫ, ɬ.ɤ. ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ɧɚɯɨɞɢɬɫɹ ɧɢɠɟ ɨɬɦɟɬɤɢ ɍɆɈ. 
 
6.3 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 
 
Ɍɚɤ ɤɚɤ ɩɥɨɬɢɧɚ ɫɬɨɢɬ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɢɡ ɩɪɚɤɬɢɤɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɩɪɢɧɢɦɚɟɦ ɩɪɨɮɢɥɶ, ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ, ɛɟɡ ɮɭɧɞɚɦɟɧɬɧɨɣ 
ɩɥɢɬɵ. Ɂɚɥɨɠɟɧɢɟ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɩɪɢɧɢɦɚɟɦ 0,7. ȼɟɥɢɱɢɧɚ ɡɚɥɨɠɟɧɢɹ ɦɨɠɟɬ 
ɛɵɬɶ ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɚ ɩɨɫɥɟ ɪɚɫɱɟɬɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ. 

ɋɟɤɰɢɨɧɧɵɟ ɲɜɵ ɜ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧɚɯ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 
ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɞɟɥɚɬɶ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɛɨɥɟɟ 20 ɦ. 

ɒɢɪɢɧɚ ɛɥɨɤɚ ɩɥɨɬɢɧɵ ɩɪɢɧɹɬɚ ɪɚɜɧɨɣ 19 ɦ. Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɲɜɵ 
ɩɪɢɧɢɦɚɟɦ ɲɢɪɢɧɨɣ 0,75 ɫɦ, ɧɚ ɪɚɫɫɬɨɹɧɢɢ 3 ɦ ɨɬ ɥɢɰɟɜɵɯ ɝɪɚɧɟɣ. ȼɧɭɬɪɢ ɬɟɥɚ 
ɩɥɨɬɢɧɵ ɬɨɥɳɢɧɚ ɲɜɚ ɩɪɢɧɹɬɚ 0,2 ɫɦ. 

Ɋɚɡɪɟɡɤɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɲɜɚɦɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɨɫɢ ɛɵɤɨɜ. Ȼɵɤɢ 
ɪɚɡɪɟɡɧɵɟ. Ɍɨɥɳɢɧɚ ɛɵɤɨɜ 3 ɦ. Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɮɨɪɦɭ. 
Ȼɵɤɢ ɜɵɞɜɢɝɚɸɬɫɹ ɜ ȼȻ. 

Ⱦɥɹ ɨɬɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ ɨɬ ɡɞɚɧɢɹ Ƚɗɋ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɪɚɡɦɟɳɚɟɬɫɹ 
ɧɚ ɪɚɫɫɬɨɹɧɢɢ 2-ɯ ɫɟɤɰɢɣ ɨɬ ɡɞɚɧɢɹ Ƚɗɋ. Ɍɚɤ ɠɟ ɭɫɬɪɚɢɜɚɟɬɫɹ ɪɚɡɞɟɥɶɧɵɣ ɭɫɬɨɣ. 
ȼɵɫɨɬɚ ɭɫɬɨɹ ɫɨɫɬɚɜɥɹɟɬ 25 ɦ. 

ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɞɪɟɧɚɠ ɜ ɜɢɞɟ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ – ɞɪɟɧ, ɢɦɟɸɳɢɯ ɜɵɯɨɞ ɜ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ. Ⱦɢɚɦɟɬɪ 
ɫɤɜɚɠɢɧ 15 ɫɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɞɪɟɧ – 3 ɦ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɞɪɟɧɚɠɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ (6.11) 
 ܽˇ˓ ൒ ு೏𝛾೙ூˍ˓,೘ ,          (6.11) 

 
ɝɞɟ ܪௗ – ɜɵɫɨɬɚ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ, ɦ; ߛ௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɩɪɢɧɹɬɵɦ ɤɥɚɫɫɨɦ, ɪɚɜɟɧ 
 .௠ – ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ, ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ ɪɚɜɧɵɣ 25,˓ˍܫ ;1,20

ɉɪɚɜɚɹ ɱɚɫɬɶ ɭɫɥɨɜɢɹ ɞɥɹ ɪɚɫɫɱɢɬɵɜɚɟɦɨɝɨ ɫɥɭɱɚɹ ɫɨɫɬɚɜɥɹɟɬ 2,1 ɦ. 
ɋɭɳɟɫɬɜɭɟɬ ɨɝɪɚɧɢɱɟɧɢɟ ɞɥɹ ܽˇ˓ ൒ ʹ ˏ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɚɡɧɚɱɚɟɦ ܽˇ˓ = ʹ,ͳ ˏ. 

ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ ɝɚɥɟɪɟɢ. 
ɒɢɪɢɧɚ ɝɚɥɟɪɟɣ – 2 ɦ, ɜɵɫɨɬɚ – 3 ɦ. ɉɨ ɜɵɫɨɬɟ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɱɟɪɟɡ 15 ɦ. Ɍɚɤ, 
ɝɚɥɟɪɟɹ, ɧɚɯɨɞɹɳɚɹɫɹ ɜɵɲɟ ɝɚɥɟɪɟɣ ɞɥɹ ɭɫɬɪɨɣɫɬɜɚ ɞɪɟɧɚɠɚ ɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ 
ɡɚɜɟɫɵ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɚɦɨɬɟɱɧɵɣ ɨɬɜɨɞ ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɜɨɞ ɜ ɇȻ. 

Ƚɚɥɟɪɟɢ, ɭɫɬɪɚɢɜɚɟɦɵɟ ɞɥɹ ɰɟɦɟɧɬɚɰɢɢ ɨɫɧɨɜɚɧɢɹ, ɫɨɡɞɚɧɢɹ ɢ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɸɬɫɹ ɩɨ ɲɢɪɢɧɟ ɪɚɜɧɵɟ 3 ɦ, ɩɨ 
ɜɵɫɨɬɟ – 4 ɦ, ɱɬɨ ɨɛɟɫɩɟɱɢɬ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ ɢ ɪɚɛɨɬɭ ɛɭɪɨɜɨɝɨ, 
ɰɟɦɟɧɬɚɰɢɨɧɧɨɝɨ ɢ ɞɪ. ɨɛɨɪɭɞɨɜɚɧɢɹ. 
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6.4 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɩɥɨɬɢɧɵ 
 
ɉɪɢɦɟɧɟɧɢɟ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɨɛɭɫɥɨɜɥɟɧɨ ɫɤɚɥɶɧɵɦɢ ɝɪɭɧɬɚɦɢ, 

ɫɥɚɝɚɸɳɢɦɢ ɨɫɧɨɜɚɧɢɟ. 
Ɍɨɥɳɢɧɚ ɡɚɜɟɫɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (6.12). 
ˊߜ  > ∆ுˊ𝛾೙௃ˍ˓,೘           (6.12) 

 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ [14, ɬɚɛɥɢɰɚ 5] ∆ܪˊ ɦɨɠɧɨ ɧɚɣɬɢ, ɢɫɩɨɥɶɡɭɹ ɤɨɷɮɮɢɰɢɟɧɬ ܪ𝛼௦/ܪௗ = Ͳ,Ͷ ɢ ɡɧɚɹ ɧɚɢɛɨɥɶɲɢɣ ɞɟɣɫɬɜɭɸɳɢɣ ɧɚɩɨɪ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ܪௗ =͵ͷ ˏ. ɉɨɥɭɱɢɦ: 
ˊߜ  > ଷହ∙଴,ସ∙ଵ,ଶ଴ଵହ = ͳ,ͳʹ ˏ. 

 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɡɚɜɟɫɵ ɩɪɢɦɟɦ ɪɚɜɧɵɦ ݈ˊ = ʹ,ͺ ˏ. 

Ƚɥɭɛɢɧɭ ɡɚɜɟɫɵ ɩɪɢɦɟɦ ɪɚɜɧɨɣ ℎˊ = ʹͺ ˏ. ɐɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ ɭɫɬɪɚɢɜɚɟɬɫɹ 
ɨɞɧɢɦ ɪɹɞɨɦ ɫɤɜɚɠɢɧ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɫɨɫɬɚɜɥɹɟɬ 2,5 ɦ. 

Ⱦɥɹ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ ɜɵɩɨɥɧɢɦ ɜɟɪɬɢɤɚɥɶɧɵɣ ɞɪɟɧɚɠ ɫ ɞɢɚɦɟɬɪɨɦ 
ɫɤɜɚɠɢɧ 150 ɦɦ, ɫ ɲɚɝɨɦ 2 ɦ. Ƚɥɭɛɢɧɭ ɫɤɜɚɠɢɧ ɩɪɢɦɟɦ ɪɚɜɧɨɣ ɩɨɥɨɜɢɧɟ 
ɝɥɭɛɢɧɵ ɡɚɜɟɫɵ ℎˇ˓ = ͳͶ ˏ. 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɰɟɦɟɧɬɚɰɢɨɧɧɵɦɢ ɢ ɞɪɟɧɚɠɧɵɦɢ ɫɤɜɚɠɢɧɚɦɢ 
ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 4 ɦ. Ɉɬɜɨɞ ɜɨɞɵ ɢɡ ɞɪɟɧɚɠɧɨɣ ɝɚɥɟɪɟɢ ɜ ɇȻ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɩɨɫɪɟɞɫɬɜɨɦ ɧɚɫɨɫɨɜ. 

 
6.5 Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɱɟɬɵ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 
 
ɉɨɞɡɟɦɧɵɣ ɤɨɧɬɭɪ ɩɥɨɬɢɧɵ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ ɢ 

ɜɟɪɬɢɤɚɥɶɧɵɣ ɫɤɜɚɠɢɧɧɵɣ ɞɪɟɧɚɠ. Ɏɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ 
ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ, ɤɨɝɞɚ ɍȼȻ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɬɦɟɬɤɟ ɇɉɍ, ɜ ɇȻ ɦɢɧɢɦɚɥɶɧɵɣ 
ɭɪɨɜɟɧɶ – ɩɪɢ ɩɪɨɩɭɫɤɟ ɫɚɧɢɬɚɪɧɨɝɨ ɪɚɫɯɨɞɚ. 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɷɩɸɪɵ ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɧɚɩɨɪ ɧɚ ɰɟɦɡɚɜɟɫɟ ɢ ɞɪɟɧɚɠɟ. 
Ⱦɥɹ ɷɬɨɝɨ ɜɨɫɩɨɥɶɡɭɟɦɫɹ [15, ɬɚɛɥɢɰɚ 5, ɪɢɫ.7]. ɂɡ ɬɚɛɥɢɰɵ ɜɵɛɢɪɚɟɦ ɞɥɹ 
ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɩɥɨɬɢɧ ɛɟɡ ɩɨɥɨɫɬɟɣ ɭ 
ɨɫɧɨɜɚɧɢɹ, 2 ɤɥɚɫɫɚ ɡɧɚɱɟɧɢɹ ɨɬɧɨɲɟɧɢɣ: ܪ௔௦ ⁄ௗܪ = Ͳ,Ͷ ˋ ܪௗ௥ ⁄ௗܪ = Ͳ,ͳͷ. Ɂɧɚɹ 
ɷɬɢ ɨɬɧɨɲɟɧɢɹ ɩɨɥɭɱɢɦ ɜɟɥɢɱɢɧɵ ɧɚɩɨɪɚ ɧɚ ɰɟɦɡɚɜɟɫɟ ɢ ɞɪɟɧɚɠɟ: ܪ௔௦ =ͳͷ,ʹ ˏ, ௗ௥ܪ = ͷ,͹ ˏ. Ɂɧɚɹ ɷɬɢ ɜɟɥɢɱɢɧɵ ɦɨɠɟɦ ɩɨɫɬɪɨɢɬɶ ɷɩɸɪɭ 
ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ.  
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6.6 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
6.6.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
 
Ɋɚɫɱɟɬ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ 

ɩɪɢ ɇɉɍ ɜ ȼȻ ɢ ɦɢɧɢɦɚɥɶɧɨɦ ɍɇȻ. Ɍ.ɤ. ɩɥɨɬɢɧɚ ɢɦɟɟɬ ɫɩɥɨɲɧɨɟ ɩɨɩɟɪɟɱɧɨɟ 
ɫɟɱɟɧɢɟ ɧɚɝɪɭɡɤɢ ɫɨɛɢɪɚɸɬɫɹ ɧɚ 1 ɩ.ɦ. ɞɥɢɧɵ ɩɥɨɬɢɧɵ. 

ȼɟɫ 1 ɩ.ɦ. ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, 
ɩɪɟɞɥɨɠɟɧɧɨɣ ɜ [11, ɫɬɪ. 42, ɮɨɪɦɭɥɚ (7.2)]. ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ ܵ˒ˎ =ͷͻͷ,͹ͷ ˏଶ. Ɂɧɚɹ ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ, ɦɨɠɧɨ ɜɵɱɢɫɥɢɬɶ ɜɟɫ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ 
ɩɥɨɬɢɧɵ: 

ˎ˒ܩ  = ହଽହ,଻ହ∙ଵ଺∙ଶସଵ଺+ଷ = ͳʹͲͶͲ,Ͷʹ ˍʜ/ˏ. 

 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɵɤɚ ܵ˄ = ͻͲ͵,͵͸ ˍʜ/ˏଶ. Ɍɨɝɞɚ ɜɟɫ 

ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ: 
˄ܩ  = ଽ଴ଷ,ଷ଺∙ଷ∙ଶସଵ଺+ଷ = ͵Ͷʹ͵,ʹ͸ ˍʜ/ˏ. 

 
Ⱦɚɥɟɟ, ɩɨ ɮɨɪɦɭɥɟ Ȼɟɪɟɡɢɧɫɤɨɝɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɟɫ ɡɚɬɜɨɪɚ. Ⱦɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɫɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ, ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 𝑓 = ܾ ∙ ሺ∇ʣʞʢ − ∇ʒʑ + Ͳ,ͷሻ =  = ͳ͸ ∙ ሺͶͺ͵,ͳ͵ − Ͷ͹ͷ + Ͳ,ͷሻ = ͳ͵ͺ,Ͳͺ ˏଶ     (6.13) 
 
Ɂɧɚɹ ɩɥɨɳɚɞɶ, ɪɚɫɫɱɢɬɚɟɦ ɜɟɫ ɡɚɬɜɨɪɚ ɧɚ 1 ɩ. ɦ.: 
 ܳˊ = Ͳ,Ͳͷͷ ∙ ͳ͵ͺ,Ͳͺ ∙ ͻ,ͺͳ ∙ √ͳ͵ͺ,Ͳͺ = ͺ͹ͷ,ͶͶ ˍʜ. 
ˊݍ  = ଼଻ହ,ସସଵ଺+ଷ = Ͷ͸,Ͳͺ ˍʜ/ˏ. 

 
6.6.1.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
ɋɢɥɭ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɚɦ ɝɢɞɪɚɜɥɢɤɢ, 

ɩɪɟɞɥɨɠɟɧɧɵɦ ɜ [11, ɫɬɪ. 43-44]. Ⱦɥɹ ɪɚɫɱɟɬɚ ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɧɟɤɨɬɨɪɵɟ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɜɟɥɢɱɢɧɵ: 

 ℎଵ = ∇ʜʞʢ − ∇˒ˑˇ = Ͷͺʹ − ͶͶͶ = ͵ͺ ˏ, 
 ℎଶ = ∇ʢʜʐ௠௜௡ − ∇˒ˑˇ = ͶͶ͸,Ͷ͸ − ͶͶͶ = ʹ,Ͷ͸ ˏ. 
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Ɂɧɚɹ ℎଵ ɢ ℎଶ ɦɨɠɟɦ ɪɚɫɫɱɢɬɚɬɶ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɫɢɥ 
ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɫ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɨɜ: 

 ܶ˅ = ଵ଴∙ଷ଼మଶ = ͹ʹʹͲ,ͲͲ ˍʜ/ˏ, 

 ܶː = ଵ଴∙ଶ,ସ଺మଶ = ͵Ͳ,ʹ͸ ˍʜ/ˏ. 

 
6.6.1.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 
 
ɉɨɞɨɲɜɚ ɩɥɨɬɢɧɵ ɩɥɨɫɤɚɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɷɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ 

ɞɚɜɥɟɧɢɹ ɛɭɞɟɬ ɢɦɟɬɶ ɮɨɪɦɭ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ. Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɭɸ 
ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɤɚɤ ɩɪɨɢɡɜɟɞɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ 
ɜɨɞɵ ɧɚ ɩɥɨɳɚɞɶ ɷɩɸɪɵ: 

 ܹ˅ ˊ˅ = ௗܤ ∙ ℎଶ ∙ ߛ˅ = ʹͻ,ͷͶ ∙ ʹ,Ͷ͸ ∙ ͳͲ = ͹ʹ͸,͸ͺ ˍʜ/ˏ. 
 
6.6.1.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 
ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɫɬɪɨɢɬɫɹ ɩɨ ɞɚɧɧɵɦ, ɩɨɥɭɱɟɧɧɵɦ ɜ [ɩ. 

6.5]. ɉɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ܵэ˒,˗ = ͳͻͲ,͹Ͳ ˏଶ. Ɍɨɝɞɚ ɟɟ 
ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ: 

 ˗ܹ = ͳͻͲ,͹Ͳ ∙ ͳͲ = ͳͻͲ͹,Ͳ ˍʜ/ˏ, 
 
6.6.1.5 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 
Ɋɚɫɫɱɢɬɚɟɦ ɜɟɥɢɱɢɧɭ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɢ ɚɤɬɢɜɧɨɝɨ 

ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ. Ⱦɥɹ ɪɚɫɱɟɬɚ ɞɚɜɥɟɧɢɹ ɧɚɨɫɨɜ, 
ɩɨɥɶɡɭɹɫɶ [11, ɉɪɢɥɨɠɟɧɢɟ Ȼ] ɩɪɢɦɟɦ ɧɟɤɨɬɨɪɵɟ ɩɚɪɚɦɟɬɪɵ ɝɪɭɧɬɚ ɧɚɧɨɫɨɜ: ːߛ = ͳͳ ˍʜ/ˏଷ, ℎː = ʹ ˏ, 𝜑ː = ʹͳ°. Ɍɨɝɞɚ ɞɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ: 

ː݌  = ͳͳ ∙ ʹ ∙ tgଶሺͶͷ − ʹͳ ʹ⁄ ሻ = ͳͲ,Ͷ ˍʜ/ˏଶ. 
 
Ɂɧɚɹ ɞɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ, ɦɨɠɟɦ ɪɚɫɫɱɢɬɚɬɶ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɭɸ ɧɚ 1 ɩ.ɦ.: 
ːܧ  = ͳͲ,Ͷ ∙ ʹ ʹ⁄ = ͳͲ ˍʜ/ˏ. 
 
ɗɩɸɪɚ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɛɭɞɟɬ ɢɦɟɬɶ ɮɨɪɦɭ ɬɪɚɩɟɰɢɢ. Ɋɚɫɱɟɬ 

ɩɪɨɢɡɜɟɞɟɧ ɩɨ ɦɟɬɨɞɢɤɟ ɢɡɥɨɠɟɧɧɨɣ ɜ [11, ɫɬɪ. 46-47, ɮɨɪɦɭɥɵ 7.20-7.25]. ȼ 
ɪɚɫɱɟɬɟ ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ 𝜑ˆ˓ = ͵͹°. Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɜ ɬɨɱɤɟ ɧɚ 
ɝɪɚɧɢɰɟ ɫɥɨɹ ɧɚɧɨɫɨɜ ɢ ɝɪɭɧɬɚ: 

′˓ˆ݌  = ͳͳ ∙ ʹ ∙ tgଶሺͶͷ − ͵͹ ʹ⁄ ሻ = ͷ,Ͷ͹ ˍʜ/ˏଶ. 
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Ⱦɥɹ ɪɚɫɱɟɬɚ ɞɚɜɥɟɧɢɹ ɜ ɧɢɠɧɟɣ ɬɨɱɤɟ ɝɪɭɧɬɚ ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɭɞɟɥɶɧɵɣ 
ɜɟɫ ɜɡɜɟɲɟɧɧɨɝɨ ɝɪɭɧɬɚ: 

ߛ̂  ˓˅́ ˅ = ʹͲ,ͷ − ሺͳ − Ͳ,ʹͷሻ ∙ ͳͲ = ͳ͵ ˍʜ/ˏଷ, 
′′˓ˆ݌  = ሺͳͳ ∙ ʹ + ͳ͵ ∙ ʹሻ ∙ tgଶሺͶͷ − ͵͹ ʹ⁄ ሻ = ͳͳ,ͻʹ ˍʜ/ˏଶ. 
 
ɑɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ 1 ɩ.ɦ. 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɥɨɳɚɞɢ ɷɩɸɪɵ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ: 
˅˃ܧ  = ͳ͹,͵ͻ ˍʜ/ˏ. 
 
ɉɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɧɚ ɩɥɨɬɢɧɭ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ 

ɛɶɟɮɚ ɛɭɞɟɬ ɢɦɟɬɶ ɷɩɸɪɭ ɮɨɪɦɟ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɬɪɟɭɝɨɥɶɧɢɤɚ ɢ ɧɚ ɭɪɨɜɧɟ 
ɩɨɞɨɲɜɵ ɨɩɪɟɞɟɥɢɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

′′ː˒݌  = ͳ͵ ∙ ʹ ∙ tgଶሺͶͷ − ͵͹ ʹ⁄ ሻ = ͳͲͶ,͵Ͳ ˍʜ/ˏଶ, 
 
ɬɨɝɞɚ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɧɚ 1 ɩ.ɦ.: 
ː˒ܧ  = ͳͲͶ,͵ ∙ ʹ/ʹ = ͳͲͶ,͵  ˍʜ/ˏ. 
 
6.6.1.6 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɭɸ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɛɥɢɠɟɧɧɨ ɨɩɪɟɞɟɥɢɦ ɩɨ 

ɮɨɪɦɭɥɟ Ɇɨɠɟɜɢɬɢɧɨɜɚ: 
 ܹ˅ ˑˎː = Ͳ,ͷ ∙ ͳͲ ∙ ͳ,͸ ∙ ቀ ହଷ,ଵସ + ଵ,଺ଵଶ ቁ = ͳͻ,ͳ͹ ˍʜ/ˏ, 

 
6.6.2 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɨɢɡɜɟɞɟɧɚ ɩɨ ɦɟɬɨɞɭ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ 

ɩɟɪɜɨɣ ɝɪɭɩɩɵ. Ɍɚɤ ɤɚɤ ɩɥɨɬɢɧɚ ɢɦɟɟɬ ɜɵɫɨɬɭ ɦɟɧɟɟ 60 ɦ ɪɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ 
ɜɵɩɨɥɧɟɧ ɦɟɬɨɞɨɦ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɩɪɢ ɭɱɟɬɟ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ 
ɬɨɥɶɤɨ ɩɨ ɤɨɧɬɚɤɬɭ ɛɟɬɨɧɚ ɫ ɨɫɧɨɜɚɧɢɟɦ ɛɟɡ ɭɱɟɬɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. 

ȼ ɪɚɛɨɬɟ ɨɰɟɧɤɚ ɨɛɳɟɣ ɩɪɨɱɧɨɫɬɢ ɩɪɨɢɡɜɟɞɟɧɚ ɜ ɫɟɱɟɧɢɢ ɧɚ ɭɪɨɜɧɟ 
ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. Ⱦɥɹ ɨɰɟɧɤɢ ɨɛɳɟɣ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜ ɧɟɣ ɨɩɪɟɞɟɥɟɧɵ 
ɧɚɩɪɹɠɟɧɢɹ, ɤɨɬɨɪɵɟ ɛɵɥɢ ɩɪɨɜɟɪɟɧɵ ɩɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɤɪɢɬɟɪɢɹɦ 
ɩɪɨɱɧɨɫɬɢ. Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ 
ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɦɟɬɨɞɢɤɨɣ, ɢɡɥɨɠɟɧɧɨɣ ɜ [11, ɫɬɪ. 48-51]. Ɋɚɫɱɟɬ 
ɧɚɝɪɭɡɨɤ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 36.  
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Ɍɚɛɥɢɰɚ 36 – Ɋɚɫɱɟɬ ɧɚɝɪɭɡɨɤ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ 
Ɉɛɨɡɧɚɱɟɧɢɟ 

ɫɢɥɵ γf ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ, ɤɇ·ɦ T˅  1,0 ĺ 7220,00 12,67 91477,40 Tː  1,0 ĸ 30,26 0,82 24,81 G˒ˎ 0,95 Ļ 11438,40 3,56 40720,70 G˄ 0,95 Ļ 3252,10 6,46 21008,54 qˊ 0,9 Ļ 41,47 12,60 522,50 W˅ˊ˅ 1,0 Ĺ 726,68 0,00 0,00 W˗ 1,0 Ĺ 1907,00 7,70 14683,90 Eː 1,2 ĺ 12,47 2,67 33,30 E˃˅ 1,2 ĺ 20,86 0,88 18,36 E˒ː 0,8 ĸ 83,44 0,67 55,90 W˅ˑˎː 1,0 ĺ 19,17 37,80 724,49 

 ∑ĹĻ= 12098,28  ∑= 44604,98 

 
Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɟɣ ɩɪɨɢɡɜɟɞɟɧ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɞɥɹ ɤɚɠɞɨɝɨ ɬɢɩɚ ɧɚɩɪɹɠɟɧɢɣ: 
 𝜎௬௨ = − ଵଶ଴ଽ଼,ଶ଼ଶଽ,ହସ + ଺∙ସସ଺଴ସ,ଽ଼ଶଽ,ହସమ = −ͳͲʹ,ͺ͸ ˍʞ˃, 

 𝜎௬௧ = − ଵଶ଴ଽ଼,ଶ଼ଶଽ,ହସ − ଺∙ସସ଺଴ସ,ଽ଼ଶଽ,ହସమ = −͹ͳ͸,ʹ͸ ˍʞ˃, 

 𝜎௫௨ = −ͳͲʹ,ͺ͸ ∙ Ͳଶ − ͳͲ ∙ ͵ͺ ∙ ሺͳ − Ͳଶሻ = −͵ͺͲ ˍʞ˃, 
 𝜎௫௧ = −͹ͳ͸,ʹ͸ ∙ Ͳ,ͻ͵͵ଶ − ͳͲ ∙ ʹ,Ͷ͸ ∙ ሺͳ − Ͳ,ͻ͵͵ଶሻ = −͸ʹ͸,͸ͺ ˍʞ˃, 
 𝜏௫௬௨ = ሺͳͲ ∙ ͵ͺ − ͳͲʹ,ͺ͸ሻ ∙ Ͳ = Ͳ ˍʞ˃, 
 𝜏௫௬௧ = −ሺͳͲ ∙ ʹ,Ͷ͸ − ͹ͳ͸,ʹ͸ሻ ∙ Ͳ,ͻ͵͵ = ͸Ͷͷ,͵ͳ ˍʞ˃, 
 𝜎ଷ௨ = −ͳͲ ∙ ͵ͺ = −͵ͺͲ ˍʞ˃, 
 𝜎ଷ௧ = −͵ͺͲ ∙ ሺͳ + Ͳ,ͻ͵͵ଶሻ + ͳͲ ∙ ʹ,Ͷ͸ ∙ Ͳ,ͻ͵͵ଶ = −ͳ͵ͳͺ,͵͵ ˍʞ˃, 
 𝜎ଵ௨ = −ͳͲʹ,ͺ͸ ∙ ሺͳ + Ͳଶሻ + ͳͲ ∙ ͵ͺ ∙ Ͳଶ = −ͳͲʹ,ͺ͸ ˍʞ˃, 
 𝜎ଵ௧ = −ͳͲ ∙ ʹ,Ͷ͸ = −ʹͶ,͸Ͳ ˍʞ˃. 
 
ɗɩɸɪɵ ɪɚɫɫɱɢɬɚɧɧɵɯ ɧɚɝɪɭɡɨɤ ɢ ɧɚɩɪɚɜɥɟɧɢɹ ɢɯ ɞɟɣɫɬɜɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

[ȿ, ɪɢɫɭɧɨɤ ȿ.1]. 
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6.6.3 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɢ ɟɟ ɨɫɧɨɜɚɧɢɹ 
 
ɉɨɫɥɟ ɪɚɫɱɟɬɚ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɩɪɨɜɟɪɟɧɨ ɜɵɩɨɥɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ 

ɤɪɢɬɟɪɢɟɜ: 
 ɜɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ ɧɟ 

ɞɨɥɠɧɨ ɛɵɬɶ ɧɢɠɟ ɧɚɢɛɨɥɶɲɢɯ ɫɠɢɦɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 
 𝛾೙∙𝛾೗೎ ∙|𝜎య|𝛾೎೏ ൑ ܴ௕,         (6.14) 

 ͳͷͺʹ ˍʞ˃ ൑ ʹͺͲͲ ˍʞ˃. 
 
Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɩɨ ɭɫɥɨɜɢɸ (6.14) ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 

ɩɪɢɧɹɬ ɛɟɬɨɧ ȼ5. Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɹɬ ɤɥɚɫɫ ɛɟɬɨɧɚ ȼ15. 
 ɩɪɨɜɟɪɤɚ ɨɬɫɭɬɫɬɜɢɹ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ 

ɩɥɨɬɢɧɵ: 
 𝜎௬௨ ൑ Ͳ,          (6.15) 
 −ͳͲʹ,ͺ͸ ˍʞ˃ ൑ Ͳ. 
 
ɍɫɥɨɜɢɟ (6.15) ɜɵɩɨɥɧɹɟɬɫɹ. ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ 

ɭɫɥɨɜɢɟ: 
 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙  ௗ௨,        (6.16)ܪ
 ͳͲʹ,ͺ͸ ˍʞ˃ ൒ ͻͷ ˍʞ˃. 
 
6.6.4 Ɉɛɨɫɧɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 
Ɋɚɫɱɟɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɫɯɟɦɟ ɩɥɨɫɤɨɝɨ ɫɞɜɢɝɚ ɞɥɹ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫɞɜɢɝɚ, ɩɪɨɯɨɞɹɳɢɯ 
ɩɨ ɤɨɧɬɚɤɬɭ ɛɟɬɨɧ-ɫɤɚɥɚ ɢ ɜ ɦɚɫɫɢɜɟ ɨɫɧɨɜɚɧɢɹ ɱɚɫɬɢɱɧɨ ɩɨ ɬɪɟɳɢɧɚɦ, ɱɚɫɬɢɱɧɨ 
ɩɨ ɦɨɧɨɥɢɬɭ. 

ɍɫɥɨɜɢɟ, ɨɩɪɟɞɟɥɹɸɳɟɟ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɥɨɬɢɧɵ ɩɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ 
ɫɞɜɢɝɚ: 

 ோ∙𝛾೎ி∙𝛾೗೎ ൒ ௡ߛ ,          (6.17) 

 
ɝɞɟ ܴ – ɫɢɥɚ, ɫɨɩɪɨɬɢɜɥɹɸɳɚɹɫɹ ɫɞɜɢɝɭ, ɤɇ/ɦ; ߛ௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɪɚɜɧɵɣ 0,95, ɨ.ɟ.; ܨ – ɫɞɜɢɝɚɸɳɚɹ ɫɢɥɚ, ɤɇ/ɦ; ߛ௟௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɪɚɜɧɵɣ 1, ɨ.ɟ.; 
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 ,௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ, ɪɚɜɧɵɣ 1,2ߛ
ɨ.ɟ. 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɫɢɥɵ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ 
ɫɤɚɥɵ ɨɫɧɨɜɚɧɢɹ: 

 ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ 𝜑 ɢ tg 𝜑 = Ͳ,͸Ͷ; 
 ɫɰɟɩɥɟɧɢɟ ܿ = ͹͹ ɤɉɚ. 
ɋɢɥɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɞɜɢɝɭ ɜɵɱɢɫɥɟɧɚ ɩɨ [11, (7.53)]: 
 ܴ = ሺͳʹͲͶͲ,Ͷʹ + ͵Ͷʹ͵,ʹ͸ + Ͷ͵,Ͳͺ − ͳͻͲ͹,Ͳ − ͹ʹ͸,͸ͺሻ ∙ Ͳ,͸Ͷ +  +ͺ͵,ͶͶ ∙ Ͳ,͹ + ͹͹ ∙ ʹͻ,ͷͶ = ͳͲͲ͹ͷ,ͺͻ ˍʜ/ˏ. 
 
ɋɞɜɢɝɚɸɳɚɹ ɫɢɥɚ ɜɵɱɢɫɥɟɧɚ ɩɨ [11, (7.54)]: 
ܨ  = ͹ʹʹͲ,Ͳ − ͵Ͳ,ʹ͸ + ͳͻ,ͳ͹ + ͳʹ,Ͷ͹ + ʹͲ,ͺ͸ = ͹ʹͶʹ,ʹͶ ˍʜ/ˏ. 
 
ɉɨɞɫɬɚɜɢɜ ɜ (6.17) ɧɚɣɞɟɧɧɵɟ ɜɟɥɢɱɢɧɵ ɩɨɥɭɱɢɥɢ: 
 ͳ,͵ʹ ൒ ͳ,ʹ. 
 
ɉɨɥɭɱɟɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ (6.17), ɩɪɢ 

ɷɬɨɦ ɨɧ ɧɟ ɩɪɟɜɵɲɚɟɬ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɛɨɥɟɟ ɱɟɦ 
ɧɚ 10 %. 
  



 

88 

7 Ɉɯɪɚɧɚ ɬɪɭɞɚ, ɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 
7.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
 
ɋɨɝɥɚɫɧɨ ɮɟɞɟɪɚɥɶɧɨɦɭ ɡɚɤɨɧɭ "Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 

ɫɨɨɪɭɠɟɧɢɣ" ɨɬ 21.07.1997 N 117-ɎɁ (ɩɨɫɥɟɞɧɹɹ ɪɟɞɚɤɰɢɹ) ɛɟɡɨɩɚɫɧɨɫɬɶ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ Ʉɚɬɭɧɶɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜ 
ɩɪɨɰɟɫɫɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ, ɷɤɫɩɥɭɚɬɚɰɢɢ, 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɨɧɫɟɪɜɚɰɢɢ ɢ ɥɢɤɜɢɞɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 

ɋɜɟɞɟɧɢɹ ɨ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɹɯ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ ɩɨɫɥɟ 
ɨɤɨɧɱɚɧɢɹ ɢɯ ɜɨɡɜɟɞɟɧɢɹ ɜɧɨɫɹɬɫɹ ɜ Ɋɨɫɫɢɣɫɤɢɣ ɪɟɝɢɫɬɪ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ ɩɨɫɥɟ ɭɬɜɟɪɠɞɟɧɢɹ ɞɟɤɥɚɪɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɨɪɭɠɟɧɢɹ. ɉɪɢ ɜɧɟɫɟɧɢɢ ɜ Ɋɟɝɢɫɬɪ ɫɜɟɞɟɧɢɣ ɨ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɹɯ 
Ʉɚɬɭɧɶɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɟɦɭ ɩɪɢɫɜɚɢɜɚɟɬɫɹ II  ɤɥɚɫɫ ɨɩɚɫɧɨɫɬɢ – 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ ɫɨɨɪɭɠɟɧɢɟ ɜɵɫɨɤɨɣ ɨɩɚɫɧɨɫɬɢ. 

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

 ɨɛɟɫɩɟɱɟɧɢɟ ɞɨɩɭɫɬɢɦɨɝɨ ɭɪɨɜɧɹ ɪɢɫɤɚ ɚɜɚɪɢɣ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ; 

 ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɞɟɤɥɚɪɚɰɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; 
 ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɮɟɞɟɪɚɥɶɧɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɧɚɞɡɨɪɚ ɜ ɨɛɥɚɫɬɢ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; 
 ɧɟɩɪɟɪɵɜɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; 
 ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɦɟɪ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 

ɫɨɨɪɭɠɟɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɭɫɬɚɧɨɜɥɟɧɢɟ ɤɪɢɬɟɪɢɟɜ ɢɯ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɫɧɚɳɟɧɢɟ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɬɟɯɧɢɱɟɫɤɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɜ ɰɟɥɹɯ ɩɨɫɬɨɹɧɧɨɝɨ 
ɤɨɧɬɪɨɥɹ ɡɚ ɢɯ ɫɨɫɬɨɹɧɢɟɦ, ɨɛɟɫɩɟɱɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨɣ ɤɜɚɥɢɮɢɤɚɰɢɢ 
ɪɚɛɨɬɧɢɤɨɜ, ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ ɫɨɨɪɭɠɟɧɢɟ; 

 ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɡɚɛɥɚɝɨɜɪɟɦɟɧɧɨɝɨ ɩɪɨɜɟɞɟɧɢɹ ɤɨɦɩɥɟɤɫɚ ɦɟɪɨɩɪɢɹɬɢɣ 
ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɭɦɟɧɶɲɟɧɢɸ ɪɢɫɤɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ 
ɧɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɹɯ; 

 ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɞɟɣɫɬɜɢɹ (ɛɟɡɞɟɣɫɬɜɢɟ), ɤɨɬɨɪɵɟ ɩɨɜɥɟɤɥɢ ɡɚ ɫɨɛɨɣ 
ɫɧɢɠɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɧɢɠɟ ɞɨɩɭɫɬɢɦɨɝɨ 
ɭɪɨɜɧɹ. 

ȼ ɩɪɨɰɟɫɫɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
Ʉɚɬɭɧɶɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɢɯ ɛɟɡɨɩɚɫɧɨɫɬɢ: 

 ɨɛɟɫɩɟɱɢɬɶ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɢ 
ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ; 

 ɨɛɟɫɩɟɱɢɜɚɬɶ ɤɨɧɬɪɨɥɶ (ɦɨɧɢɬɨɪɢɧɝ) ɡɚ ɩɨɤɚɡɚɬɟɥɹɦɢ ɫɨɫɬɨɹɧɢɹ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɩɪɢɪɨɞɧɵɯ ɢ ɬɟɯɧɨɝɟɧɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɢ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɨɫɭɳɟɫɬɜɥɹɬɶ ɨɰɟɧɤɭ ɛɟɡɨɩɚɫɧɨɫɬɢ 
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ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɪɟɝɭɥɹɪɧɭɸ ɨɰɟɧɤɭ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ, ɜɪɟɞɧɵɯ ɩɪɢɪɨɞɧɵɯ ɢ ɬɟɯɧɨɝɟɧɧɵɯ 
ɜɨɡɞɟɣɫɬɜɢɣ, ɪɟɡɭɥɶɬɚɬɨɜ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢ ɢɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɞɟɹɬɟɥɶɧɨɫɬɢ, ɫɜɹɡɚɧɧɨɣ ɫɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ ɢ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɨɛɴɟɤɬɨɜ ɧɢɠɟ ɢ 
ɜɵɲɟ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ; 

 ɨɛɟɫɩɟɱɢɜɚɬɶ ɪɚɡɪɚɛɨɬɤɭ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɭɬɨɱɧɟɧɢɟ ɤɪɢɬɟɪɢɟɜ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ, ɚ ɬɚɤɠɟ ɩɪɚɜɢɥ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɨɞɟɪɠɚɧɢɸ ɤɨɬɨɪɵɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɮɟɞɟɪɚɥɶɧɵɦɢ ɨɪɝɚɧɚɦɢ 
ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɯ ɤɨɦɩɟɬɟɧɰɢɟɣ; 

 ɪɚɡɜɢɜɚɬɶ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɨɪɭɠɟɧɢɹ; 

 ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɩɪɢɱɢɧɵ ɫɧɢɠɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɪɚɡɪɚɛɨɬɤɭ ɢ 
ɪɟɚɥɢɡɚɰɢɸ ɦɟɪ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɬɟɯɧɢɱɟɫɤɢ ɢɫɩɪɚɜɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɢ ɟɝɨ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ 
ɚɜɚɪɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ; 

 ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɪɨɜɟɞɟɧɢɟ ɪɟɝɭɥɹɪɧɵɯ ɨɛɫɥɟɞɨɜɚɧɢɣ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɨɪɭɠɟɧɢɹ; 

 ɫɨɡɞɚɜɚɬɶ ɮɢɧɚɧɫɨɜɵɟ ɢ ɦɚɬɟɪɢɚɥɶɧɵɟ ɪɟɡɟɪɜɵ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ 
ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ, ɜ ɩɨɪɹɞɤɟ, ɭɫɬɚɧɨɜɥɟɧɧɨɦ 
ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɡɟɪɜɨɜ 
ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ ɩɪɢɪɨɞɧɨɝɨ ɢ 
ɬɟɯɧɨɝɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ; 

 ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ ɷɤɫɩɥɭɚɬɚɰɢɸ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɦɢ ɫ ɮɟɞɟɪɚɥɶɧɵɦɢ ɨɪɝɚɧɚɦɢ 
ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ, ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɮɟɞɟɪɚɥɶɧɨɝɨ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɧɚɞɡɨɪɚ ɜ ɨɛɥɚɫɬɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ, ɩɪɚɜɢɥɚɦɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɢ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɨɛɹɡɚɬɟɥɶɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤɜɚɥɢɮɢɤɚɰɢɸ 
ɪɚɛɨɬɧɢɤɨɜ; 

 ɫɨɡɞɚɜɚɬɶ ɢ ɩɨɞɞɟɪɠɢɜɚɬɶ ɜ ɫɨɫɬɨɹɧɢɢ ɝɨɬɨɜɧɨɫɬɢ ɥɨɤɚɥɶɧɵɟ ɫɢɫɬɟɦɵ 
ɨɩɨɜɟɳɟɧɢɹ; 

 ɫɨɞɟɣɫɬɜɨɜɚɬɶ ɮɟɞɟɪɚɥɶɧɵɦ ɨɪɝɚɧɚɦ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ, 
ɭɩɨɥɧɨɦɨɱɟɧɧɵɦ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɮɟɞɟɪɚɥɶɧɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɧɚɞɡɨɪɚ ɜ 
ɨɛɥɚɫɬɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɜ ɪɟɚɥɢɡɚɰɢɢ ɢɯ ɮɭɧɤɰɢɣ; 

 ɫɨɜɦɟɫɬɧɨ ɫ ɨɪɝɚɧɚɦɢ ɦɟɫɬɧɨɝɨ ɫɚɦɨɭɩɪɚɜɥɟɧɢɹ ɢɧɮɨɪɦɢɪɨɜɚɬɶ 
ɧɚɫɟɥɟɧɢɟ ɨ ɜɨɩɪɨɫɚɯ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; 

 ɮɢɧɚɧɫɢɪɨɜɚɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɨɪɭɠɟɧɢɹ, ɨɛɟɫɩɟɱɟɧɢɸ ɟɝɨ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɪɚɛɨɬɵ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ 
ɢ ɥɢɤɜɢɞɚɰɢɢ ɩɨɫɥɟɞɫɬɜɢɣ ɚɜɚɪɢɣ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ; 

 ɡɚɤɥɸɱɚɬɶ ɞɨɝɨɜɨɪ ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ ɝɪɚɠɞɚɧɫɤɨɣ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɛ 
ɨɛɹɡɚɬɟɥɶɧɨɦ ɫɬɪɚɯɨɜɚɧɢɢ ɝɪɚɠɞɚɧɫɤɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɜɥɚɞɟɥɶɰɚ ɨɩɚɫɧɨɝɨ 
ɨɛɴɟɤɬɚ ɡɚ ɩɪɢɱɢɧɟɧɢɟ ɜɪɟɞɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɚɜɚɪɢɢ ɧɚ ɨɩɚɫɧɨɦ ɨɛɴɟɤɬɟ; 
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 ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ, ɪɟɤɨɧɫɬɪɭɤɰɢɸ, ɤɨɧɫɟɪɜɚɰɢɸ ɢ 
ɥɢɤɜɢɞɚɰɢɸ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɜ ɫɥɭɱɚɟ ɟɝɨ ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ 
ɨɛɹɡɚɬɟɥɶɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ; 

 ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɧɟɫɟɧɢɟ ɜ Ɋɟɝɢɫɬɪ ɫɜɟɞɟɧɢɣ ɨ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɦ 
ɫɨɨɪɭɠɟɧɢɢ; 

 ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɪɨɜɟɞɟɧɢɟ ɚɬɬɟɫɬɚɰɢɢ ɪɚɛɨɬɧɢɤɨɜ ɩɨ ɜɨɩɪɨɫɚɦ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɫɥɭɱɚɹɯ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ 
ɧɚɫɬɨɹɳɢɦ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ. 

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

 
7.2 Ɉɯɪɚɧɚ ɬɪɭɞɚ 
 
7.2.1 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 
 
ɋɨɝɥɚɫɧɨ ɋɌɈ 70238424.27.140.012-2011 «Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ɉɯɪɚɧɚ 

ɬɪɭɞɚ (ɩɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɫɬɢ) ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ 
ɫɨɨɪɭɠɟɧɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ. ɇɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ» ɜɫɟ ɪɚɛɨɬɧɢɤɢ Ƚɗɋ, ɚ 
ɬɚɤɠɟ ɪɚɛɨɬɧɢɤɢ ɩɨɞɪɹɞɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɩɪɢɜɥɟɤɚɟɦɵɯ ɞɥɹ ɪɚɛɨɬ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ Ƚɗɋ, ɞɨɥɠɧɵ ɡɧɚɬɶ ɢ ɜɵɩɨɥɧɹɬɶ ɬɪɟɛɨɜɚɧɢɹ ɋɌɈ 
70238424.27.140.012-2011, ɚ ɬɚɤɠɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɜ ɨɛɥɚɫɬɢ 
ɨɯɪɚɧɵ ɬɪɭɞɚ (ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ). 

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

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

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

ɇɚ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ ɢ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ: 
 ɤɨɧɬɪɨɥɶ ɫɨɛɥɸɞɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɋɌɈ 70238424.27.140.012-2011, 

ɬɪɟɛɨɜɚɧɢɣ ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ; 
 ɩɪɨɜɟɞɟɧɢɟ ɢɧɫɬɪɭɤɬɚɠɟɣ ɢ ɬɪɟɧɢɪɨɜɨɤ ɞɥɹ ɨɬɪɚɛɨɬɤɢ ɧɚɜɵɤɨɜ ɩɨ 

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

ɇɚ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɤɨɧɬɪɨɥɶ ɢ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɟ 
ɩɪɨɜɟɪɤɢ: 

 ɫɨɨɬɜɟɬɫɬɜɢɹ ɤɚɤ ɮɭɧɤɰɢɨɧɢɪɭɸɳɟɝɨ, ɬɚɤ ɢ ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɪɟɦɨɧɬɟ ɢɥɢ 
ɜ ɪɟɡɟɪɜɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

 ɡɧɚɧɢɣ ɪɚɛɨɬɧɢɤɚɦɢ ɫɯɟɦ ɩɭɬɟɣ ɷɜɚɤɭɚɰɢɢ, ɫɯɟɦ ɪɚɡɦɟɳɟɧɢɹ 
ɛɟɡɨɩɚɫɧɵɯ ɩɨɦɟɳɟɧɢɣ, ɧɚɜɵɤɨɜ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚ ɩɪɚɤɬɢɤɟ; 

 ɡɧɚɧɢɣ ɪɚɛɨɬɧɢɤɚɦɢ ɋɂɁ, ɫɪɟɞɫɬɜ ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ ɢ ɫɢɫɬɟɦ 
ɚɜɬɨɧɨɦɧɵɯ ɭɫɬɚɧɨɜɨɤ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ, ɧɚɜɵɤɨɜ ɢɯ ɩɪɢɦɟɧɟɧɢɹ ɩɨ 
ɧɚɡɧɚɱɟɧɢɸ; 

 ɫɨɛɥɸɞɟɧɢɹ ɪɚɛɨɬɧɢɤɚɦɢ ɧɨɪɦ ɨɯɪɚɧɵ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ; 
 ɩɪɚɜɢɥɶɧɵɦ, ɩɨ ɧɚɡɧɚɱɟɧɢɸ, ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɛɨɬɧɢɤɚɦɢ 

ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, ɫɩɟɰɨɞɟɠɞɵ ɢ ɞɪɭɝɢɯ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɯɚɪɚɤɬɟɪɚ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ. 

ɇɚ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧ ɤɚɛɢɧɟɬ ɢɥɢ ɭɝɨɥɨɤ ɨɯɪɚɧɵ 
ɬɪɭɞɚ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫ ɞɢɞɚɤɬɢɱɟɫɤɢɦɢ ɢ ɢɥɥɸɫɬɪɚɬɢɜɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɩɨ 
ɬɟɦɚɬɢɤɟ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɛɟɡɨɩɚɫɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. 

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

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

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

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

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

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

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

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

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

Ʉɚɬɭɧɶɫɤɚɹ Ƚɗɋ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɚ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ, ɧɚɩɪɚɜɥɟɧɧɨɣ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɥɸɞɟɣ ɨɩɚɫɧɵɯ 
ɮɚɤɬɨɪɨɜ ɩɨɠɚɪɚ. 

Ɋɭɤɨɜɨɞɢɬɟɥɶ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ ɨɛɹɡɚɧ: 
 ɨɪɝɚɧɢɡɨɜɚɬɶ ɢɡɭɱɟɧɢɟ ɢ ɜɵɩɨɥɧɟɧɢɟ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

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

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

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɢɯ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ; 
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 ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɪɟɝɭɥɹɪɧɨɣ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ Ƚɗɋ; 

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

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

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

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ: 

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

 ɨɛɟɫɩɟɱɢɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟɦɟɞɥɟɧɧɨ 
ɩɪɢɧɢɦɚɬɶ ɦɟɪɵ ɤ ɭɫɬɪɚɧɟɧɢɸ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ 
ɩɨɠɚɪɭ; 

 ɨɪɝɚɧɢɡɨɜɚɬɶ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɭɸ ɩɨɞɝɨɬɨɜɤɭ ɩɨɞɱɢɧɟɧɧɨɝɨ 
ɩɟɪɫɨɧɚɥɚ ɢ ɬɪɟɛɨɜɚɬɶ ɨɬ ɧɟɝɨ ɫɨɛɥɸɞɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ 
ɜɵɩɨɥɧɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

 ɨɛɟɫɩɟɱɢɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɩɟɪɫɨɧɚɥɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ 
ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ; 

 ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɨɞɟɪɠɚɧɢɟ ɜ ɢɫɩɪɚɜɧɨɦ 
ɫɨɫɬɨɹɧɢɢ ɢ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ ɞɟɣɫɬɜɢɸ ɢɦɟɸɳɢɯɫɹ ɧɚ ɭɱɚɫɬɤɟ ɫɪɟɞɫɬɜ 
ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. 

ȼ ɨɛɹɡɚɧɧɨɫɬɢ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɜɯɨɞɢɬ: 
 ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɩɪɢɧɹɬɶ ɦɟɪɵ ɤ ɧɟɦɟɞɥɟɧɧɨɦɭ ɜɵɡɨɜɭ 

ɩɨɠɚɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ; 
 ɢɡɜɟɫɬɢɬɶ ɪɭɤɨɜɨɞɫɬɜɨ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ; 
 ɨɛɟɫɬɨɱɢɬɶ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɡɨɧɟ ɩɨɠɚɪɚ; 
 ɜɵɞɚɬɶ ɩɢɫɶɦɟɧɧɵɣ ɞɨɩɭɫɤ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ; 
 ɨɪɝɚɧɢɡɨɜɚɬɶ ɟɝɨ ɬɭɲɟɧɢɟ ɢ ɷɜɚɤɭɚɰɢɸ ɩɟɪɫɨɧɚɥɚ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ), 

ɚ ɬɚɤɠɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬ.ɞ. 
Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ ɨɛɹɡɚɧ ɡɧɚɬɶ ɢ ɫɨɛɥɸɞɚɬɶ 

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

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

ɰɟɥɟɜɵɟ), ɩɨ ɜɨɩɪɨɫɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
 ɫɩɟɰɢɚɥɶɧɭɸ ɩɨɞɝɨɬɨɜɤɭ; 
 ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ; 
 ɩɨɜɵɲɟɧɢɟ ɡɧɚɧɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ; 
 ɢɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɬ.ɞ. 
ɉɟɪɫɨɧɚɥ Ƚɗɋ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ 

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

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

ɝɟɧɟɪɚɬɨɪɚ, ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɩɨɠɚɪ ɫ ɬɹɠɟɥɵɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ. ɇɚ ɝɟɧɟɪɚɬɨɪɚɯ 
Ƚɗɋ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɳɢɬɵ, ɤɨɬɨɪɵɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɞɟɣɫɬɜɢɟɦ ɨɬ ɡɚɳɢɬ ɨɬ 
ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɫɢɝɧɚɥɢɡɢɪɭɸɬ ɨ ɧɚɥɢɱɢɢ ɜɨɡɝɨɪɚɧɢɹ 
ɢ ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɭɫɤ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. ȼ ɤɚɱɟɫɬɜɟ 
ɨɝɧɟɝɚɫɹɳɟɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢɦɟɧɹɟɬɫɹ ɪɚɫɩɵɥɟɧɧɚɹ ɜɨɞɚ. ȼɛɥɢɡɢ ɥɨɛɨɜɵɯ ɱɚɫɬɟɣ 
ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɪɚɡɦɟɳɚɸɬ ɞɪɟɧɱɟɪɧɵɟ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɜ ɤɨɬɨɪɵɯ 
ɜɵɩɨɥɧɟɧɵ ɨɬɜɟɪɫɬɢɹ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦɢ ɧɚɫɚɞɤɚɦɢ (ɞɪɟɧɱɟɪɚɦɢ), ɨɫɶ ɤɨɬɨɪɵɯ 
ɧɚɩɪɚɜɥɟɧɚ ɜ ɫɬɨɪɨɧɭ ɨɛɦɨɬɤɢ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɢ ɥɨɠɧɨɦ ɫɪɚɛɚɬɵɜɚɧɢɢ 
ɡɚɳɢɬɵ ɢɥɢ ɩɪɢ ɞɥɢɬɟɥɶɧɨɣ ɩɨɞɚɱɟ ɜɨɞɵ ɩɪɨɢɫɯɨɞɢɬ ɢɡɥɢɲɧɟɟ ɭɜɥɚɠɧɟɧɢɟ 
ɢɡɨɥɹɰɢɢ, ɩɨɷɬɨɦɭ ɬɪɟɛɭɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɬɢɯ 
ɭɫɬɪɨɣɫɬɜ. 

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

Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɵ ɨɛɨɪɭɞɨɜɚɬɶɫɹ 
ɫɢɫɬɟɦɚɦɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 
ɫɢɫɬɟɦɭ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɨ ɤɨɬɨɪɵɦ ɩɨɞɚɟɬɫɹ ɜɨɞɚ ɤ ɨɛɴɟɤɬɭ ɩɨɠɚɪɚ ɢ ɡɚɩɨɪɧɨ-
ɩɭɫɤɨɜɵɟ ɭɫɬɪɨɣɫɬɜɚ. Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɝɨ 
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ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɨɩɨɜɟɳɟɧɢɹ, ɫ ɩɨɦɨɳɶɸ, ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɛɧɚɪɭɠɟɧɢɟ 
ɩɨɠɚɪɚ, ɚ ɬɚɤɠɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɭɫɤɨɦ ɫɢɫɬɟɦɵ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɞɚɱɟɣ 
ɜɨɞɵ ɧɚ ɨɱɚɝ ɩɨɠɚɪɚ. 

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

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɧɚɞɩɢɫɢ, ɚ ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɵɟ ɡɚɩɪɟɳɚɸɳɢɟ ɢ 
ɩɪɟɞɩɢɫɵɜɚɸɳɢɟ ɡɧɚɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

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

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

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

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

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

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

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

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

Ɂɚɩɪɟɳɚɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɩɨɦɟɳɟɧɢɹɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ 
ɤɭɪɢɬɶ, ɯɪɚɧɢɬɶ ɤɢɫɥɨɬɵ ɢ ɳɟɥɨɱɢ ɜ ɤɨɥɢɱɟɫɬɜɚɯ, ɩɪɟɜɵɲɚɸɳɢɯ ɨɞɧɨɫɦɟɧɧɭɸ 
ɩɨɬɪɟɛɧɨɫɬɶ, ɨɫɬɚɜɥɹɬɶ ɫɩɟɰɨɞɟɠɞɭ, ɩɨɫɬɨɪɨɧɧɢɟ ɩɪɟɞɦɟɬɵ ɢ ɫɝɨɪɚɟɦɵɟ 
ɦɚɬɟɪɢɚɥɵ.  
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7.4 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 
7.4.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
Ʉɚɬɭɧɶɫɤɢɣ ɝɢɞɪɨɭɡɟɥ ɪɚɫɩɨɥɨɠɟɧ ɜ Ɋɟɫɩɭɛɥɢɤɟ Ⱥɥɬɚɣ ɧɚ ɪɟɤɟ Ʉɚɬɭɧɶ ɜ 

15 ɤɦ ɜɵɲɟ ɩɨ ɬɟɱɟɧɢɸ ɨɬ ɫɟɥɚ ȿɥɚɧɞɚ, ɜ ɑɟɦɚɥɶɫɤɨɦ ɪɚɣɨɧɟ. 
Ʉɚɬɭɧɶ ɛɟɪɟɬ ɧɚɱɚɥɨ ɧɚ ɸɠɧɨɦ ɫɤɥɨɧɟ Ʉɚɬɭɧɫɤɨɝɨ ɯɪɟɛɬɚ ɭ ɩɨɞɧɨɠɢɹ ɝɨɪɵ 

Ȼɟɥɭɯɢ, ɭ ɸɠɧɨɣ ɨɤɨɧɟɱɧɨɫɬɢ ɥɟɞɧɢɤɚ Ƚɟɛɥɟɪɚ. Ⱦɥɢɧɚ ɪɟɤɢ - 688 ɤɦ. ȼ ɫɬɜɨɪɟ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ ɜɨɞɨɫɛɨɪɧɚɹ ɩɥɨɳɚɞɶ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɪɟɞɧɟɝɨɪɶɟ ɢ ɜɵɫɨɤɨɝɨɪɶɟ, ɩɪɟɨɛɥɚɞɚɸɳɢɣ ɯɚɪɚɤɬɟɪ ɞɨɥɢɧɵ – ɜɫɟ ɛɨɥɟɟ 
ɲɢɪɨɤɨɟ ɪɚɡɜɢɬɢɟ ɬɟɪɪɚɫ. ɉɥɨɳɚɞɶ ɜɨɞɨɫɛɨɪɧɨɝɨ ɛɚɫɫɟɣɧɚ ɫɨɫɬɚɜɥɹɟɬ 60 900 
ɤɦ². ɒɢɪɢɧɚ ɪɟɤɢ ɞɨ 70 ɦ, ɝɥɭɛɢɧɚ ɞɨ 7 ɦ. 

ȼ ɛɚɫɫɟɣɧɟ ɪɟɤɢ ɧɚɫɱɢɬɵɜɚɟɬɫɹ ɛɨɥɟɟ 800 ɥɟɞɧɢɤɨɜ ɨɛɳɟɣ ɩɥɨɳɚɞɶɸ 625 
ɬɵɫ. ɤɦ², ɩɨɷɬɨɦɭ ɥɟɞɧɢɤɨɜɨɟ ɩɢɬɚɧɢɟ ɢɝɪɚɟɬ ɫɭɳɟɫɬɜɟɧɧɭɸ ɪɨɥɶ. ȼɫɥɟɞɫɬɜɢɟ 
ɩɨɞɨɛɧɨɝɨ ɬɢɩɚ ɩɢɬɚɧɢɹ ɪɟɠɢɦ ɪɟɤɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɦ 
ɩɨɥɨɜɨɞɶɟɦ ɜ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ ɢ ɥɟɬɧɟ-ɨɫɟɧɧɢɣ ɩɟɪɢɨɞɵ ɢ ɨɱɟɧɶ ɦɚɥɵɦ ɫɬɨɤɨɦ ɜ 
ɡɢɦɧɢɣ ɩɟɪɢɨɞ. Ɂɚɦɟɪɡɚɟɬ ɜ ɜɟɪɯɨɜɶɹɯ ɜ ɞɟɤɚɛɪɟ, ɜ ɧɢɡɨɜɶɹɯ — ɜ ɤɨɧɰɟ ɧɨɹɛɪɹ, 
ɜɫɤɪɵɜɚɟɬɫɹ ɜ ɩɟɪɜɨɣ ɩɨɥɨɜɢɧɟ ɚɩɪɟɥɹ. 

Ɋɚɫɫɦɚɬɪɢɜɚɟɦɚɹ ɬɟɪɪɢɬɨɪɢɹ ɨɬɧɨɫɢɬɫɹ ɤ ɭɦɟɪɟɧɧɨ-ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɦɭ 
ɤɥɢɦɚɬɢɱɟɫɤɨɦɭ ɪɚɣɨɧɭ ɫ ɧɟɭɫɬɨɣɱɢɜɨɣ ɡɢɦɨɣ ɢ ɠɚɪɤɢɦ ɥɟɬɨɦ. ɋɪɟɞɧɹɹ ɝɨɞɨɜɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɫɨɫɬɚɜɥɹɟɬ +8,7°ɋ‚ ɚɛɫɨɥɸɬɧɵɣ ɦɢɧɢɦɭɦ -33°ɋ, 
ɚɛɫɨɥɸɬɧɵɣ ɦɚɤɫɢɦɭɦ +40°ɋ. Ƚɨɞɨɜɚɹ ɫɭɦɦɚ ɨɫɚɞɤɨɜ ɨɤɨɥɨ 555 ɦɦ (ɨɬ 321 ɞɨ 
760 ɦɦ). 

Ɉɫɧɨɜɧɵɦɢ ɡɚɝɪɹɡɧɹɸɳɢɦɢ ɜɟɳɟɫɬɜɚɦɢ, ɩɨɫɬɭɩɚɸɳɢɦɢ ɜ ɪɟɤɭ ɫɨ 
ɫɬɨɱɧɵɦɢ ɜɨɞɚɦɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɩɪɟɞɩɪɢɹɬɢɣ ɤɨɦɦɭɧɚɥɶɧɨɝɨ 
ɯɨɡɹɣɫɬɜɚ ɢ ɫ ɥɢɜɧɟɜɵɦɢ ɜɨɞɚɦɢ ɫ ɬɟɪɪɢɬɨɪɢɣ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɹɜɥɹɸɬɫɹ: 
ɧɟɮɬɟɩɪɨɞɭɤɬɵ, ɧɢɬɪɢɬɵ, ɧɢɬɪɚɬɵ, ɮɨɫɮɚɬɵ, ɚ ɬɚɤɠɟ ɧɟɨɛɟɡɡɚɪɚɠɟɧɧɵɟ ɫɬɨɱɧɵɟ 
ɜɨɞɵ, ɤɨɬɨɪɵɣ ɫɛɪɚɫɵɜɚɟɬ ɜ ɜɨɞɵ ɪɟɤɢ ɫɚɦɵɣ ɤɪɭɩɧɵɣ ɜ ɪɟɫɩɭɛɥɢɤɟ 
ɦɹɫɨɤɨɦɛɢɧɚɬ. 

Ɋɚɫɬɢɬɟɥɶɧɨɫɬɶ ɬɟɪɪɢɬɨɪɢɢ ɜ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ 
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɩɪɟɞɫɬɚɜɥɟɧɚ ɥɢɫɬɜɟɧɧɵɦɢ ɩɨɪɨɞɚɦɢ. Ȼɟɪɟɝɚ ɪɟɤɢ, ɢɦɟɸɳɢɟ 
ɛɨɥɶɲɨɣ ɭɤɥɨɧ ɧɟ ɩɨɤɪɵɬɵ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶɸ. ȼ ɥɨɝɚɯ ɢ ɦɟɫɬɚɯ ɫ ɧɟɛɨɥɶɲɢɦ 
ɭɤɥɨɧɨɦ ɢɦɟɸɬɫɹ ɥɟɧɬɨɱɧɵɟ ɫɨɫɧɨɜɵɟ ɛɨɪɵ. 

ȼ ɪɚɣɨɧɟ ɩɥɨɳɚɞɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ʉɚɬɭɧɶɫɤɨɝɨ Ƚɍ ɛɨɝɚɬɫɬɜɨ ɮɚɭɧɵ ɬɚɤɠɟ 
ɨɛɴɹɫɧɹɟɬɫɹ ɪɚɡɧɨɨɛɪɚɡɢɟɦ ɥɚɧɞɲɚɮɬɚ. ȼɵɫɨɤɨ ɜ ɝɨɪɚɯ ɨɛɢɬɚɸɬ ɨɪɥɵ-ɛɟɪɤɭɬɵ, 
ɞɥɹ ɤɨɬɨɪɵɯ ɞɨɛɵɱɟɣ ɫɥɭɠɚɬ ɦɵɲɢ, ɫɭɫɥɢɤɢ ɢ ɫɭɪɤɢ. ȼ ɬɚɟɠɧɵɯ ɪɚɣɨɧɚɯ 
ɜɨɞɹɬɫɹ ɪɨɫɨɦɚɯɢ, ɛɭɪɵɟ ɦɟɞɜɟɞɢ, ɥɨɫɢ, ɪɵɫɢ, ɝɨɪɧɨɫɬɚɢ, ɛɭɪɭɧɞɭɤɢ, ɛɟɥɤɢ, 
ɤɪɨɬɵ, ɡɚɣɰɵ, ɫɨɛɨɥɢ. 

Ʉ ɤɪɚɫɧɨɤɧɢɠɧɵɦ, ɪɟɞɤɢɦ ɢ ɢɫɱɟɡɚɸɳɢɦ ɠɢɜɨɬɧɵɦ ɨɬɧɨɫɹɬɫɹ: ɩɟɪɟɜɹɡɤɚ, 
ɜɵɞɪɚ, ɛɟɥɤɚ-ɥɟɬɹɝɚ, ɮɢɥɢɧ, ɫɚɩɫɚɧ ɢ ɞɪ. ɉɨɷɬɨɦɭ, ɧɚɱɢɧɚɹ ɫ ɩɟɪɜɨɝɨ ɝɨɞɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɢ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɩɟɪɢɨɞɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɜɨɞɢɬɶ ɦɨɧɢɬɨɪɢɧɝ ɱɢɫɥɟɧɧɨɫɬɢ ɤɪɚɫɧɨɤɧɢɠɧɵɯ ɢ ɪɟɞɤɢɯ ɜɢɞɨɜ ɞɥɹ 
ɪɚɡɪɚɛɨɬɤɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɨɛɴɟɤɬɨɜ Ʉɚɬɭɧɶɫɤɨɝɨ 
ɝɢɞɪɨɭɡɥɚ ɧɚ ɤɪɚɫɧɨɤɧɢɠɧɵɟ ɢ ɪɟɞɤɢɟ ɜɢɞɵ ɠɢɜɨɬɧɵɯ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɢɬɶ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ ɷɬɢɦ ɜɢɞɚɦ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɭɡɥɚ. 
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ȼɨɞɧɵɟ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɪɟɫɭɪɫɵ ɪɟɤɢ Ʉɚɬɭɧɶ ɧɚ ɭɱɚɫɬɤɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɦɢ ɜɢɞɚɦɢ: ɥɟɳ, ɩɥɨɬɜɚ, ɫɭɞɚɤ, 
ɫɬɟɪɥɹɞɶ, ɳɭɤɚ ɢ ɬ.ɞ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɩɪɚɜɢɬɟɥɶɫɬɜɚ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 28.02.2019 № 206 «Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ ɉɨɥɨɠɟɧɢɹ ɨɛ 
ɨɬɧɟɫɟɧɢɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɢɥɢ ɱɚɫɬɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɤ ɜɨɞɧɵɦ ɨɛɴɟɤɬɚɦ 
ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɢ ɨɩɪɟɞɟɥɟɧɢɢ ɤɚɬɟɝɨɪɢɣ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ 
ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ» ɪɟɤɚ Ʉɚɬɭɧɶ ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɭɱɚɫɬɤɟ 
ɨɬɧɨɫɢɬɫɹ ɤ ɜɨɞɧɨɦɭ ɨɛɴɟɤɬɭ II ɤɚɬɟɝɨɪɢɢ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ, 
ɩɨɷɬɨɦɭ ɢ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɝɢɞɪɨɭɡɥɚ ɫɛɪɨɫ ɫɬɨɱɧɵɯ  ɜɨɞ ɜ ɪ.Ʉɚɬɭɧɶ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɫ 
ɫɨɞɟɪɠɚɧɢɟɦ ɡɚɝɪɹɡɧɹɸɳɢɯ  ɜɟɳɟɫɬɜ ɫ ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ, ɧɟ ɩɪɟɜɵɲɚɸɳɢɦɢ 
ɉȾɄ. 

 
7.4.2 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  
 
ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ʉɚɬɭɧɶɫɤɨɝɨ Ƚɍ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɪɚɛɨɬ: 
 ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɟɝɨ ɜ ɩɨɥɟɡɧɭɸ ɧɚɫɵɩɶ; 
 ɨɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ; 
 ɩɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɤɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ; 
 ɪɚɫɱɢɫɬɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ; 
 ɜɨɡɜɟɞɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
 ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
 ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɫɟɥɤɚ ɞɥɹ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. 
ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ 

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

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

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

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

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

ɩɪɨɰɟɫɫɚɦɢ: 
 ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜɨɞɧɨɝɨ, ɥɟɞɨɜɨɝɨ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ 

ɪɟɠɢɦɨɜ; 
 ɢɡɦɟɧɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɧɨɫɚ ɢ ɫɟɞɢɦɟɧɬɚɰɢɢ ɧɚɧɨɫɨɜ; 
 ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɟ ɤɚɱɟɫɬɜɚ 

ɜɨɞɵ Ʉɚɬɭɧɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ Ʉɚɬɭɧɶɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ; 



 

98 

 ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɟ 
ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɢɡ-ɡɚ ɫɦɟɧɵ ɪɟɱɧɨɝɨ ɬɢɩɚ 
ɷɤɨɫɢɫɬɟɦɵ ɧɚ ɨɡɟɪɧɵɣ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɚɧɉɢɇ 3907-85 «ɋɚɧɢɬɚɪɧɵɟ ɩɪɚɜɢɥɚ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ» ɨɬ 01.07.1985 ɜ 
ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 

 ɩɪɨɢɡɜɟɫɬɢ ɨɱɢɫɬɤɭ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ ɢ ɦɭɫɨɪɚ; 
 ɜɵɜɟɡɬɢ ɧɟɱɢɫɬɨɬɵ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɟ ɨɬɯɨɞɵ; 
 ɩɪɨɢɡɜɟɫɬɢ ɫɚɧɢɬɚɪɧɭɸ ɨɱɢɫɬɤɭ ɬɟɪɪɢɬɨɪɢɣ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ 

ɨɛɴɟɤɬɨɜ; 
 ɩɪɨɢɡɜɟɫɬɢ ɡɚɫɵɩɤɭ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɭɝɥɭɛɥɟɧɢɣ ɢ ɬɚɦɩɨɧɚɠ ɫɤɜɚɠɢɧ; 
ɉɨɦɢɦɨ ɷɬɨɝɨ, ɬɪɟɛɭɟɬɫɹ ɩɪɨɢɡɜɟɫɬɢ ɨɱɢɫɬɤɭ ɥɨɠɚ ɨɬ ɞɪɟɜɟɫɧɨɣ ɢ 

ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ 

ɩɭɧɤɬɨɜ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ, ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ, 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ: 

 ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɢɫɤɥɸɱɚɸɳɢɟ ɡɚɬɨɩɥɟɧɢɟ ɢ ɩɨɞɬɨɩɥɟɧɢɟ 
ɨɫɬɚɜɥɹɟɦɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɧɨɪɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɢ ɛɵɬɚ ɧɚɫɟɥɟɧɢɹ; 

 ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɞɪɟɧɢɪɨɜɚɧɢɸ ɟɫɬɟɫɬɜɟɧɧɨɝɨ 
ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ ɫ ɫɨɛɫɬɜɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɵ; 

ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɫɜɹɡɚɧɨ 
ɫ ɪɚɛɨɬɨɣ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɩɪɨɜɟɞɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ. 

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

ɜɨɞɨɯɪɚɧɢɥɢɳ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɋɚɧɉɢɇ 3907-85 «ɋɚɧɢɬɚɪɧɵɟ ɩɪɚɜɢɥɚ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ» ɨɬ 01.07.1985, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦɢ: 

 ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɩɪɟɞɩɪɨɟɤɬɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɨɟɤɬɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɩɨɞɥɟɠɚɬ ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ 
ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ ɧɚɞɡɨɪɚ; 

 ɫɨɫɬɚɜ ɢ ɨɛɴɟɦɵ ɪɚɛɨɬ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɡɨɧɵ 
ɡɚɬɨɩɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɡɞɟɥɟ "ɋɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɩɨ 
ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ", ɩɪɟɞɫɬɚɜɥɹɟɦɨɝɨ ɧɚ ɫɨɝɥɚɫɨɜɚɧɢɟ ɜ ɫɨɫɬɚɜɟ 
ɦɚɬɟɪɢɚɥɨɜ ɩɨ ɜɵɛɨɪɭ ɩɥɨɳɚɞɨɤ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ; 

 ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɚɧɢɬɚɪɧɵɟ ɩɨɩɭɫɤɢ 
ɫɨɫɬɚɜɥɹɸɬɫɹ ɫ ɭɱɟɬɨɦ ɧɟɨɛɯɨɞɢɦɵɯ ɢɧɠɟɧɟɪɧɵɯ ɢɡɵɫɤɚɧɢɣ ɪɚɫɱɟɬɨɜ, 
ɜɚɪɢɚɧɬɧɵɯ ɩɪɨɪɚɛɨɬɨɤ ɜ ɌɗɈ (ɌɗɊ), ɜ ɩɪɨɟɤɬɚɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɨɞɨɯɪɚɧɢɥɢɳ. 
ɍɤɚɡɚɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɞɨɥɠɧɵ ɩɪɢɜɨɞɢɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɚɡɞɟɥɚɯ 
ɩɪɨɟɤɬɚ. ɪɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɵ ɛɵɬɶ 
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ɡɚɤɨɧɱɟɧɵ ɧɟ ɩɨɡɞɧɟɟ, ɱɟɦ ɡɚ ɨɞɢɧ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ ɫɟɡɨɧ ɞɨ ɧɚɱɚɥɚ ɡɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 

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

 ɦɟɪɨɩɪɢɹɬɢɹ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɩɪɨɟɤɬɨɦ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɢ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɞɨɥɠɧɵ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫ ɨɩɟɪɟɠɟɧɢɟɦ ɫɪɨɤɨɜ ɜɨɡɜɟɞɟɧɢɹ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ ɢ ɡɚɜɟɪɲɢɬɶɫɹ ɞɨ ɧɚɱɚɥɚ ɡɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɩɟɪɟɫɟɥɟɧɢɢ 
ɠɢɬɟɥɟɣ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. ȼɫɟ ɧɚɫɟɥɟɧɧɵɟ ɩɭɧɤɬɵ, ɩɪɟɞɩɪɢɹɬɢɹ, ɡɞɚɧɢɹ ɢ 
ɫɨɨɪɭɠɟɧɢɹ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɡɨɧɚɯ ɩɨɫɬɨɹɧɧɨɝɨ ɢ ɜɪɟɦɟɧɧɨɝɨ ɡɚɬɨɩɥɟɧɢɹ (ɜ 
ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɢɣ ɢ ɡɢɦɧɢɯ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɵɯ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɢɯ ɛɶɟɮɚɯ), 
ɩɨɞɬɨɩɥɟɧɢɹ ɢ ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ ɩɨɞɥɟɠɚɬ ɩɟɪɟɧɨɫɭ ɢɥɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɇɢɉ ɉ-60-75 «ɉɥɚɧɢɪɨɜɤɚ ɢ ɡɚɫɬɪɨɣɤɚ ɝɨɪɨɞɨɜ, 
ɩɨɫɟɥɤɨɜ ɢ ɫɟɥɶɫɤɢɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ» ɢ ɋɇɢɉ 2.06.15-85 «ɂɧɠɟɧɟɪɧɚɹ 
ɡɚɳɢɬɚ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɡɚɬɨɩɥɟɧɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ». 

ȼ ɋɚɧɉɢɇ 3907-85 ɭɤɚɡɵɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɚɧɢɬɚɪɧɨɣ 
ɩɨɞɝɨɬɨɜɤɟ ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ: 

 ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɪɟɞɩɪɢɹɬɢɣ, 
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɩɨɞɥɟɠɚɳɢɯ ɜɵɧɨɫɭ, ɚ ɬɚɤɠɟ ɦɟɫɬ ɦɚɫɫɢɜɧɨɝɨ 
ɡɚɝɪɹɡɧɟɧɢɹ; 

 ɨɱɢɫɬɤɚ ɨɬ ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ; 
 ɦɟɪɨɩɪɢɹɬɢɹ ɜ ɦɟɫɬɚɯ ɡɚɯɨɪɨɧɟɧɢɣ; 
 ɩɨɞɝɨɬɨɜɤɚ ɩɪɢɛɪɟɠɧɵɯ ɭɱɚɫɬɤɨɜ ɜɨɞɨɯɪɚɧɢɥɢɳ ɨɤɨɥɨ ɧɚɫɟɥɟɧɧɵɯ 

ɩɭɧɤɬɨɜ – ɫɚɧɢɬɚɪɧɵɯ ɡɨɧ. 
ȼ ɫɚɧɢɬɚɪɧɭɸ ɨɱɢɬɤɭ ɬɟɪɪɢɬɨɪɢɢ ɜɤɥɸɱɚɟɬɫɹ: 
 ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ 

ɜɵɧɨɫɢɦɵɯ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɥɟɠɚɬ ɭɞɚɥɟɧɢɸ ɦɨɫɬɵ, ɬɟɥɟɝɪɚɮɧɵɟ 
ɫɬɨɥɛɵ, ɮɭɧɞɚɦɟɧɬɵ ɢ ɞɪɭɝɢɟ ɫɨɨɪɭɠɟɧɢɹ, ɜɵɫɬɭɩɚɸɳɢɟ ɧɚɞ ɡɟɦɥɟɣ ɛɨɥɟɟ ɱɟɦ 
ɧɚ 50 ɫɦ (0,5 ɦ). Ɉɫɬɚɜɲɢɣɫɹ ɫɬɪɨɢɬɟɥɶɧɵɣ ɦɭɫɨɪ, ɫɨɥɨɦɚ, ɝɧɢɥɚɹ ɞɪɟɜɟɫɢɧɚ ɢ 
ɞɪ. ɫɠɢɝɚɸɬɫɹ ɧɚ ɦɟɫɬɟ, ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɥɨɦ ɫɨɛɢɪɚɟɬɫɹ ɢ ɜɵɜɨɡɢɬɫɹ ɡɚ ɩɪɟɞɟɥɵ 
ɬɟɪɪɢɬɨɪɢɢ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ; 

 ɧɟɱɢɫɬɨɬɵ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɟ ɨɬɛɪɨɫɵ ɜɵɜɨɡɹɬɫɹ ɡɚ ɩɪɟɞɟɥɵ 
ɬɟɪɪɢɬɨɪɢɢ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ ɧɚ ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞɟɧɧɵɟ ɭɱɚɫɬɤɢ ɢɥɢ 
ɫɩɟɰɢɚɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɸ ɢ ɩɟɪɟɪɚɛɨɬɤɟ; 

 ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ, ɚ ɬɚɤɠɟ 
ɩɪɟɞɩɪɢɹɬɢɹ ɩɨ ɯɪɚɧɟɧɢɸ ɢ ɨɛɪɚɛɨɬɤɟ ɫɵɪɶɹ ɠɢɜɨɬɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ, 
ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ ɢ ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ, ɩɪɨɜɨɞɢɬɫɹ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɧɚɜɨɡ, ɧɚɜɨɡɧɵɟ ɫɬɨɤɢ ɢ ɦɭɫɨɪ ɨɛɟɡɡɚɪɚɠɢɜɚɸɬɫɹ ɨɞɧɢɦ ɢɡ 
ɦɟɬɨɞɨɜ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ Ɉɛɳɟɫɨɸɡɧɵɦɢ ɧɨɪɦɚɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦ ɭɞɚɥɟɧɢɹ, ɨɛɪɚɛɨɬɤɢ, ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ, ɯɪɚɧɟɧɢɹ, 
ɩɨɞɝɨɬɨɜɤɢ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚɜɨɡɚ ɢ ɩɨɦɟɬɚ (ɈɇɌɉ17-81), ɩɨɫɥɟ ɱɟɝɨ ɜɵɜɨɡɹɬɫɹ 
ɧɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɩɨɥɹ; ɩɨɱɜɚ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ, ɡɚɝɨɧɨɜ, 
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ɜɵɝɭɥɶɧɵɯ ɞɜɨɪɨɜ ɢ ɞɪ. ɩɪɨɠɢɝɚɟɬɫɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢɥɢ 
ɨɪɨɲɚɟɬɫɹ ɪɚɫɬɜɨɪɚɦɢ ɞɜɭɬɪɟɬɢ ɨɫɧɨɜɧɨɣ ɫɨɥɢ ɝɢɩɨɯɥɨɪɢɬɚ ɤɚɥɶɰɢɹ (ȾɌɋ ȽɄ) 
ɢɥɢ ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɢ, ɫɨɞɟɪɠɚɳɟɣ ɧɟ ɦɟɧɟɟ 5% ɚɤɬɢɜɧɨɝɨ ɯɥɨɪɚ, ɩɨɫɥɟ ɱɟɝɨ ɫɥɨɣ 
ɩɨɱɜɵ ɝɥɭɛɢɧɨɣ ɞɨ ɱɢɫɬɨɝɨ ɜɵɜɨɡɢɬɫɹ ɡɚ ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ, 
ɩɨɞɬɨɩɥɟɧɢɹ ɢ ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ ɢ ɡɚɤɚɩɵɜɚɟɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɚ 
ɧɚ ɝɥɭɛɢɧɭ ɧɟ ɦɟɧɟɟ 2 ɦ; 

 ɨɱɢɫɬɧɵɟ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɫɜɚɥɤɢ, ɩɨɥɹ ɚɫɫɟɧɢɡɚɰɢɢ, 
ɨɪɨɲɟɧɢɹ ɢ ɮɢɥɶɬɪɚɰɢɢ, ɩɨɩɚɞɚɸɳɢɟ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ, ɩɨɞɥɟɠɚɬ 
ɡɚɤɪɵɬɢɸ. Ɇɟɫɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɭɤɚɡɚɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ ɛɵɬɶ 
ɩɟɪɟɩɚɯɚɧɵ ɜ ɡɨɧɟ ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ ɧɟ ɩɨɡɞɧɟɟ, ɱɟɦ ɡɚ ɨɞɢɧ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ 
ɫɟɡɨɧ ɞɨ ɡɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ȼ ɡɨɧɟ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, 
ɩɨɞɬɨɩɥɟɧɢɹ ɢ ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɭɤɚɡɚɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɜɵɟɦɤɭ ɫɥɨɹ ɡɚɝɪɹɡɧɟɧɧɨɝɨ ɝɪɭɧɬɚ ɞɨ ɱɢɫɬɨɝɨ, ɫ 
ɜɵɜɨɡɨɦ ɟɝɨ ɡɚ ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ ɩɪɨɝɧɨɡɢɪɭɟɦɨɝɨ ɩɨɞɬɨɩɥɟɧɢɹ ɢ 
ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɟɦ ɬɟɪɪɢɬɨɪɢɢ ɫɭɯɨɣ ɯɥɨɪɧɨɣ 
ɢɡɜɟɫɬɶɸ ɫ ɡɚɫɵɩɤɨɣ ɱɢɫɬɵɦ ɝɪɭɧɬɨɦ; 

 ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɩɨɫɥɟ ɩɟɪɟɧɨɫɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ ɬɟɯ ɠɟ ɬɪɟɛɨɜɚɧɢɣ, ɱɬɨ ɢ ɞɥɹ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ; 

 ɫɤɜɚɠɢɧɵ (ɚɪɬɟɡɢɚɧɫɤɢɟ, ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɵɟ, ɧɟɮɬɹɧɵɟ ɢ ɞɪɭɝɢɟ) ɤɚɤ 
ɮɭɧɤɰɢɨɧɢɪɭɸɳɢɟ, ɬɚɤ ɢ ɧɟɮɭɧɤɰɢɨɧɢɪɭɸɳɢɟ ɩɨɩɚɞɚɸɳɢɟ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ 
ɨɱɢɫɬɤɢ, ɩɨɞɥɟɠɚɬ ɡɚɫɵɩɤɟ ɢɥɢ ɬɚɦɩɨɧɚɠɭ. 

ɉɪɢ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɤ ɡɚɬɨɩɥɟɧɢɸ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɨɱɢɫɬɤɚ ɨɬ ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. Ʌɟɫɨɫɜɨɞɤɚ ɛɭɞɟɬ 
ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɨɛɴɟɦɟ ɩɨɪɹɞɤɚ 74 ɬɵɫ. ɦ3. Ʌɟɫɨɨɱɢɫɬɤɚ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ 
ɨɛɴɟɦɟ ɩɨɪɹɞɤɚ 46,3 ɬɵɫ. ɦ3. 

Ɍɚɤ ɤɚɤ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ ɧɟ ɩɨɩɚɞɚɸɬ ɦɟɫɬɚ ɡɚɯɨɪɨɧɟɧɢɣ, ɧɚɫɟɥɟɧɧɵɟ 
ɩɭɧɤɬɵ, ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɞɪ. ɫɨɨɪɭɠɟɧɢɹ, ɩɨɞɥɟɠɚɳɢɟ ɜɵɧɨɫɭ, ɜ ɦɟɪɨɩɪɢɹɬɢɹɯ ɩɨ 
ɢɯ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɟ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ. 

ɇɚ ɛɟɪɟɝɭ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨɫɥɟ ɟɝɨ ɡɚɬɨɩɥɟɧɢɹ ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ 1 
ɫɭɳɟɫɬɜɭɸɳɢɣ ɧɵɧɟ ɧɚɫɟɥɟɧɧɵɣ ɩɭɧɤɬ – ɩɨɫ. Ȼɢɣɤɚ, ɜɨɡɥɟ ɤɨɬɨɪɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɩɨɞɝɨɬɨɜɢɬɶ ɫɚɧɢɬɚɪɧɭɸ ɡɨɧɭ, ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ ɨɤɨɥɨ 4 ɤɦ. 

 
7.4.4 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɛɨɥɶɲɨɣ 
ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɩɪɢ ɷɬɨɦ ɛɭɞɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ: 

1. Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ. 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ 2020 – 8 22 201 01 21 5. Ɇɚɫɫɚ ɨɬɯɨɞɨɜ (ܯ) ɦɨɠɟɬ 

ɛɵɬɶ ɪɚɫɫɱɢɬɚɧɚ ɩɨ ɮɨɪɦɭɥɟ (7.1): 
ܯ  = ே∙௤ଵ଴଴% ∙ 𝜌, т,         (7.1) 

 
ɝɞɟ ܰ – ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3; 
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= ݍ ͳ,ͺ% – ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ, %; 𝜌 = ʹ,ͷ ˕/ˏଷ – ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3. 
Ɉɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɞɥɹ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 221619 ɦ3, ɬɨɝɞɚ, 

ɫɨɝɥɚɫɧɨ (7.1), ɦɚɫɫɚ ɨɬɯɨɞɨɜ ɫɨɫɬɚɜɢɬ: 
ܯ  = ே∙௤ଵ଴଴% = ଶଶଵ଺ଵଽ∙ଵ,଼ଵ଴଴% ∙ ʹ,ͷ = ͻͻ͹͵ ˕. 

 
2. Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 

ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ. 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ 2020 – 4 61 010 01 20 5. ɍɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ 

ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɪɢɥɨɠɟɧɢɟɦ ɀ ɊȾɋ 82-
202-96. ɇɨɪɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ 1,0 %. 

ܯ  = ே∙௤ଵ଴଴% ∙ 𝜌,т,         (7.2) 

 
ɝɞɟ ܰ – ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ; ݍ – ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, %; 𝜌 = ʹ,Ͳ ˕/ˏଷ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3. 

Ʉɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɭɤɥɚɞɵɜɚɟɦɨɣ ɜ ɛɟɬɨɧ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ, ɫɨɫɬɚɜɥɹɟɬ 3945 ɬ. Ɍɨɝɞɚ, ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ (7.2), ɦɚɫɫɚ 
ɨɬɯɨɞɨɜ ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɢɬ: 

ܯ  = ே∙௤ଵ଴଴% = ଷଽସହ∙ଵ,଴ଵ଴଴% ∙ ʹ,Ͳ = ͹ͺ,ͻ ˕. 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ ͻͻ͹͵ ɬ ɥɨɦɚ 

ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), ͹ͺ,ͻ ɬ ɨɬɯɨɞɨɜ ɱɟɪɧɵɯ 
ɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɡɟɧɵ ɧɚ 
ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ. Ɉɬɯɨɞɵ ɱɟɪɧɨɝɨ ɦɟɬɚɥɥɚ ɞɨɥɠɧɵ 
ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɢɦɟɸɳɟɣ ɥɢɰɟɧɡɢɸ ɧɚ 
ɡɚɝɨɬɨɜɤɭ ɥɨɦɚ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɰɟɥɹɯ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɩɥɚɜɤɢ, ɬɚɤ ɤɚɤ ɱɟɪɧɵɣ 
ɦɟɬɚɥɥ ɹɜɥɹɟɬɫɹ ɜɬɨɪɢɱɧɵɦ ɪɟɫɭɪɫɨɦ. 

 
7.4.5 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 

 
ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ʉɚɬɭɧɶɫɤɨɝɨ Ƚɍ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 

ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ: 
1. ɫɛɪɨɫɨɦ ɫɬɨɱɧɵɯ (ɞɪɟɧɚɠɧɵɯ, ɞɨɠɞɟɜɵɯ ɢ ɬɚɥɵɯ) ɜɨɞ; 
2. ɜɵɛɪɨɫɚɦɢ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ: 
 ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɨɩɪɨɛɨɜɚɧɢɹ ɞɢɡɟɥɶ – ɝɟɧɟɪɚɬɨɪɨɜ; 
 ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ, ɩɪɨɜɨɞɢɦɵɯ ɜ ɩɟɪɢɨɞ ɬɟɤɭɳɢɯ ɢ ɤɚɩɢɬɚɥɶɧɵɯ 

ɪɟɦɨɧɬɨɜ; 
 ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ, ɩɪɨɜɨɞɢɦɵɯ ɜ ɩɟɪɢɨɞ ɬɟɤɭɳɢɯ ɢ ɤɚɩɢɬɚɥɶɧɵɯ 

ɪɟɦɨɧɬɨɜ; 
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3. ɨɛɪɚɡɨɜɚɧɢɟɦ ɨɬɯɨɞɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɢ ɢ ɬɟɤɭɳɢɯ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 

4. ɧɚ ɫɪɟɞɭ ɨɛɢɬɚɧɢɹ ɧɚɫɟɥɟɧɢɹ ɛɥɢɡɥɟɠɚɳɢɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɰɟɫɫɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɢ ɫɨɫɬɨɹɧɢɟɦ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 

ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɨɫɧɨɜɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ ɩɨ ɨɯɪɚɧɟ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɹɜɥɹɸɬɫɹ: 

1. ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɞɧɵɦ ɪɟɠɢɦɨɦ ɜɨɞɨɬɨɤɚ; 
2. ɨɱɢɫɬɤɚ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
3. ɨɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɹ ɧɟɩɨɩɚɞɚɧɢɹ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ 

ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɣ ɨɛɴɟɤɬ; 
4. ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɨɜ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɧɟɩɨɩɚɞɚɧɢɟ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 4 ɤɦ ɨɬ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ 

ɧɚɯɨɞɢɬɫɹ ɧɚɫɟɥɟɧɧɵɣ ɩɭɧɤɬ – ɫ. ȿɥɚɧɞɚ, ɫɨɝɥɚɫɧɨ ɋɚɧɉɢɇ 2.2.1/2.1.1.1200-03 
«ɋɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɟ ɡɨɧɵ ɢ ɫɚɧɢɬɚɪɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɟɞɩɪɢɹɬɢɣ, 
ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɧɵɯ ɨɛɴɟɤɬɨɜ» ɨɬ 25.09.2007 ɬɪɟɛɭɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɩɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɨɣ ɡɨɧɵ: ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɯɢɦɢɱɟɫɤɢɯ (ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɢɫɬɨɱɧɢɤɨɜ 
ɜɵɛɪɨɫɨɜ) ɢ ɮɢɡɢɱɟɫɤɢɯ (ɲɭɦ, ɢɧɮɪɚɡɜɭɤ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ 
ɩɨɥɟɣ) ɮɚɤɬɨɪɨɜ. 

Ɍɚɤɠɟ, ɫɨɝɥɚɫɧɨ ɋɚɧɉɢɇ 2.1.4.1110-02 «Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ 
ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɜɨɞɨɩɪɨɜɨɞɨɜ ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ» ɨɬ 14.03.2002 
ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɧɟ ɭɯɭɞɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɪɟɤɢ 
Ʉɚɬɭɧɶ ɨɬ ɫɛɪɨɫɨɜ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ ɪɟɤɢ. 

Ɋɟɠɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɨɧ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ (ɁɋɈ) ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɶɟɜɨɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫɟɥɚ ȿɥɚɧɞɚ, ɜ ɩɪɟɞɟɥɚɯ ɩɪɨɦɩɥɨɳɚɞɨɤ ɨɛɴɟɤɬɨɜ Ʉɚɬɭɧɶɫɤɨɣ 
Ƚɗɋ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɚɧɉɢɇ 2.1.4.1110-02: 

 ɜ ɩɟɪɜɨɦ ɩɨɹɫɟ ɁɋɈ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɫɩɭɫɤ ɥɸɛɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɫɬɨɱɧɵɯ ɜɨɞ ɜɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ; 

 ɜɵɹɜɥɟɧɢɟ ɨɛɴɟɤɬɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɫ 
ɪɚɡɪɚɛɨɬɤɨɣ ɤɨɧɤɪɟɬɧɵɯ ɜɨɞɨɨɯɪɚɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɟɧɧɵɯ 
ɢɫɬɨɱɧɢɤɨɦ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ 
ɰɟɧɬɪɨɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ. 
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8 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 
8.1 ɉɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 
8.1.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
ȼɨɡɜɟɞɟɧɢɟ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɪɟɚɥɢɡɚɰɢɸ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɬɚɩɨɜ ɩɪɨɟɤɬɚ, 

ɬɚɤɢɯ ɤɚɤ: ɡɟɦɥɹɧɵɟ, ɛɟɬɨɧɧɵɟ, ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ, ɦɨɧɬɚɠ, ɩɭɫɤɨ-
ɧɚɥɚɞɨɱɧɵɟ ɢɫɩɵɬɚɧɢɹ ɢ ɩɭɫɤ ɜ ɪɚɛɨɬɭ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɋ ɭɱɟɬɨɦ ɤɚɥɟɧɞɚɪɧɨɝɨ ɩɥɚɧɚ ɢ ɝɨɞɚ ɧɚɱɚɥɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɗɗ ɨɛɴɟɦɵ 
ɪɟɚɥɢɡɚɰɢɢ ɗɗ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 37. 

 
Ɍɚɛɥɢɰɚ 37 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ 2024-2027 ɝɝ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2024 2025 2026 2027 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 200 200 200 200 
ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 5067 5067 5067 5067 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬ·ɱ 1013400 1013400 1013400 1013400 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

% 1 1 1 1 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

Ɇȼɬ·ɱ 10134 10134 10134 10134 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ·ɱ 1003266 1003266 1003266 1003266 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɪɭɛ/Ɇȼɬ·ɱ 1143 1175 1206 1235 
ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɦɥɧ. ɪɭɛ 1146,7 1178,8 1209,9 1239,0 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ. ɪɭɛ 191,1 196,4 201,6 206,5 

 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɜ ɯɨɞɟ ɪɚɫɱɟɬɚ ɞɚɧɧɵɦ ɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ ɨɛɴɟɦɟ 

ɪɟɚɥɢɡɭɟɦɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɩɪɨɢɫɯɨɞɢɬ ɪɨɫɬ 
ɜɵɪɭɱɤɢ ɨɬ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. Ɋɨɫɬ ɜɵɪɭɱɤɢ ɫɜɹɡɚɧ ɫ ɪɨɫɬɨɦ ɩɪɨɝɧɨɡɧɨɣ 
ɰɟɧɵ ɧɚ ɗɗ. Ɋɨɫɬ ɰɟɧɵ ɫɜɹɡɚɧ ɫ ɧɟɢɡɛɟɠɧɵɦ ɩɪɨɰɟɫɫɨɦ ɢɧɮɥɹɰɢɢ ɧɚɰɢɨɧɚɥɶɧɨɣ 
ɜɚɥɸɬɵ. 

 
8.1.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ ɟɞɢɧɵɯ 

ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017 - 2042 ɝɝ. ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

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

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ ɨɬ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ 
ɩɪɟɞɩɪɢɹɬɢɹ, ɬɚɤ ɤɚɤ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɜɟɥɢɱɢɧɭ ɡɚɬɪɚɬ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ ɟɞɢɧɢɰɭ 
ɩɪɨɞɭɤɰɢɢ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɜɫɟ ɮɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɪɚɫɯɨɞɨɜ, 
ɨɤɚɡɵɜɚɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɢ ɧɚ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ. 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
 ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
 ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
 ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
 ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ; 
 ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
 ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɚɤɬɢɜɚ, ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɫɱɢɬɚɧɧɨɣ ɧɨɪɦɨɣ ɚɦɨɪɬɢɡɚɰɢɢ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɫɭɦɦɵ 

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ ɢɦɭɳɟɫɬɜɚ ɨɛɴɟɤɬɨɜ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɢ ɨɛɴɟɤɬɨɜ 
ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɥɹ ɰɟɥɟɣ ɫɬɪɚɯɨɜɚɧɢɹ, ɫ ɭɱɟɬɨɦ 
ɩɪɢɪɨɫɬɚ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɢ ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɚ ɢɫɬɟɤɲɢɣ ɩɟɪɢɨɞ ɨɬ ɞɚɬɵ ɩɨɫɥɟɞɧɟɝɨ ɨɩɪɟɞɟɥɟɧɢɹ 
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ): 0,08%. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 38. 
 
Ɍɚɛɥɢɰɚ 38 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ. ɪɭɛ/Ɇȼɬ ɋɭɦɦɚ, ɦɥɧ. ɪɭɛ 
Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 51,05 
ɉɪɨɱɢɟ 274 54,81 
ɂɬɨɝɨ ɩɨ Ƚɗɋ 529,2 105,86 

 
ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɧɨɜɵɯ 

ɨɛɴɟɤɬɨɜ ɝɟɧɟɪɚɰɢɢ ɜ ɩɪɨɰɟɧɬɟ ɨɬ ɜɟɥɢɱɢɧɵ ɢɧɜɟɫɬɢɰɢɣ (ɜ ɰɟɧɚɯ ɛɚɡɨɜɨɝɨ 
ɝɨɞɚ) ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 39. 

 
Ɍɚɛɥɢɰɚ 39 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 

ɍɞɟɥɶɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ, ɜ ɪɚɡɥɢɱɧɵɟ ɷɬɚɩɵ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɩɪɨɟɤɬɚ (ɩɨ ɝɨɞɚɦ), 
% 

2020 - 2024 2025 - 2034 2035 - 2044 2045 - 2050 

0,060 0,090 0,140 0,200 

 
Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ 

ɫɬɚɜɨɤ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȿɋɍ. Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 40. 
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Ɍɚɛɥɢɰɚ 40 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ɋɭɦɦɚ, ɦɥɧ. ɪɭɛ. 
ɈȺɈ «ɋɈ – ȿɗɋ» 135380 ɪɭɛ/Ɇȼɬ 27,081 
ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ 
ɫɢɫɬɟɦɵ) 1,097 ɪɭɛ/Ɇȼɬ·ɱ 1,895 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ 
ɪɚɫɱɟɬɨɜ) 0,318 ɪɭɛ/Ɇȼɬ·ɱ 0,549 

ɂɬɨɝɨ - 29,526 
 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ·ɱ ɞɥɹ Ʉɚɬɭɧɢ ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛ/ɬɵɫ. 

ɤȼɬ·ɱ. Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 41. 

 
Ɍɚɛɥɢɰɚ 41 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ 2024-2027 ɝɝ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2020 2021 2022 2023 2024 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, 
ɦɥɧ. ɪɭɛ 

22,4 28,1 28,1 28,1 22,4 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, 
ɦɥɧ. ɪɭɛ 

9,0 10,8 10,8 10,8 9,0 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɦɥɧ. ɪɭɛ 

89,0 105,8 105,8 105,8 89,0 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, 
ɦɥɧ. ɪɭɛ 

0,56 1,01 1,01 1,01 0,56 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, 
ɦɥɧ. ɪɭɛ 

24,8 29,5 29,5 29,5 24,8 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ. ɪɭɛ 6,2 8,2 8,2 8,2 6,2 

ɂɬɨɝɨ, ɦɥɧ. ɪɭɛ 152,1 183,6 183,6 183,6 152,1 

 
ɂɡ ɬɚɛɥɢɰɵ 41 ɜɢɞɧɨ, ɱɬɨ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɢɡɦɟɧɹɸɬɫɹ. Ɂɚɬɪɚɬɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɬɚɬɶɸ ɪɚɫɯɨɞɨɜ 
ɫɬɪɨɹɳɟɣɫɹ Ƚɗɋ. ɋɧɢɠɟɧɢɟ ɡɚɬɪɚɬ ɩɨɡɜɨɥɢɬ ɭɜɟɥɢɱɢɬɶ ɩɪɢɛɵɥɶɧɨɫɬɶ ɩɪɨɟɤɬɚ, 
ɱɬɨ ɩɨɜɵɫɢɬ ɟɝɨ ɪɟɧɬɚɛɟɥɶɧɨɫɬɶ. 

Ⱦɥɹ ɜɢɡɭɚɥɢɡɚɰɢɢ ɢ ɩɪɨɫɬɨɬɵ ɜɨɫɩɪɢɹɬɢɹ ɬɚɛɥɢɱɧɵɯ ɞɚɧɧɵɯ ɩɨ ɫɬɪɭɤɬɭɪɟ 
ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨɫɬɪɨɟɧɚ ɤɪɭɝɨɜɚɹ ɞɢɚɝɪɚɦɦɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 8.1. 
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Ɋɢɫɭɧɨɤ 8.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 

 
8.1.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 

ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɨɬɱɢɫɥɹɟɬɫɹ ɜ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ Ʉɨɞɟɤɫɨɦ ɊɎ. 

ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
 ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20 %; 
 ɇɚɥɨɝ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ (ɇȾɋ) – 20 %; 
 ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34 %; 
 ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2 %;  
 ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 Ɇȼɬ·ɱ – 4,8 ɪɭɛ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 42. 
 

Ɍɚɛɥɢɰɚ 42 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɜ 2024-2027 ɝɝ. 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2024 2025 2026 2027 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ. ɪɭɛ 207,7 328,2 340,4 349,1 
ɇȾɋ, ɦɥɧ. ɪɭɛ 32,6 348,6 357,8 366,4 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, 
ɦɥɧ. ɪɭɛ 

11,5 9,8 6,6 6,6 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ. ɪɭɛ 15,9 25,4 23,3 22,7 
ɂɬɨɝɨ, ɦɥɧ. ɪɭɛ 267,7 712,3 728,3 745,0 

 
ɂɡ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ ɧɚɥɨɝɨɜɵɯ ɪɚɫɯɨɞɨɜ ɜɢɞɧɨ, ɱɬɨ ɧɚɥɨɝɢ ɫɨɫɬɚɜɥɹɸɬ 

ɡɧɚɱɢɬɟɥɶɧɭɸ ɫɬɚɬɶɸ ɪɚɫɯɨɞɨɜ Ƚɗɋ. ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɜɵɲɚɸɬ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɩɪɚɤɬɢɱɟɫɤɢ ɜ 3 ɪɚɡɚ. 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧ
ɵɟ ɨɬɱɢɫɥɟɧɢɹ, 

ɦɥɧ.ɪɭɛ.
15%

Ɋɚɫɯɨɞɵ ɧɚ 
ɫɬɪɚɯɨɜɚɧɢɟ, 

ɦɥɧ.ɪɭɛ.
6%

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧ
ɵɟ ɡɚɬɪɚɬɵ, 

ɦɥɧ.ɪɭɛ.

Ɋɚɫɯɨɞɵ ɧɚ 
ɪɟɦɨɧɬ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧ
ɵɯ ɮɨɧɞɨɜ, 

ɦɥɧ.ɪɭɛ.

Ɋɚɫɯɨɞɵ ɧɚ 
ɭɫɥɭɝɢ 

ɪɟɝɭɥɢɪɭɸɳ
ɢɯ 

ɤɨɦɩɚɧɢɣ, 
ɦɥɧ.ɪɭɛ.

16%

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ.
4%
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ȼ ɫɬɪɭɤɬɭɪɟ ɧɚɥɨɝɨɜɵɯ ɪɚɫɯɨɞɨɜ ɩɪɟɨɛɥɚɞɚɸɬ ɇȾɋ ɢ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, 
ɫɨɫɬɚɜɥɹɸɳɢɟ 96 % ɜɫɟɯ ɧɚɥɨɝɨɜɵɯ ɪɚɫɯɨɞɨɜ. ɋɧɢɠɟɧɢɟ ɭɪɨɜɧɹ ɧɚɥɨɝɨɜɵɯ 
ɫɬɚɜɨɤ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɧɚɥɨɝɨɜ ɩɪɢɜɟɞɟɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ 
ɩɪɟɞɩɪɢɹɬɢɹ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɩɪɟɞɩɪɢɹɬɢɸ ɫɧɢɡɢɬɶ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ, ɭɜɟɥɢɱɢɬɶ 
ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ ɢ ɩɨɥɭɱɚɬɶ ɜ ɛɭɞɭɳɟɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɪɟɞɫɬɜɚ ɧɚ 
ɪɚɡɥɢɱɧɵɟ ɧɭɠɞɵ. 

 
8.2 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 

ɦɨɳɧɨɫɬɢ 
 
ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɮɢɧɚɧɫɨɜɵɦ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɩɪɨɞɚɠɢ ɗɗ 

ɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ ɢ ɜ ɨɛɳɟɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɰɟɧɨɣ 
ɩɪɨɞɭɤɰɢɢ ɢ ɟɟ ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ. Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 43. 

 
Ɍɚɛɥɢɰɚ 43 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ 2024-2027 ɝɝ. 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2024 2025 2026 2027 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ. ɪɭɛ 1715,6 2096,7 2151,7 2203,1 
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ. ɪɭɛ 152,1 183,6 183,6 183,6 
EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ. ɪɭɛ 1422,7 1739,0 1784,8 1827,6 
EBIT (ɩɪɢɛɵɥɶ ɨɬ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ. ɪɭɛ 1333,9 1648,5 1706,2 1749,6 
ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ. ɪɭɛ 233,2 329,7 341,2 349,9 
NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ. ɪɭɛ 1100,7 1318,8 1364,9 1399,7 
ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ, % 20 20 20 20 

 
ɂɡ ɬɚɛɥɢɰɵ 43 ɜɢɞɧɨ, ɱɬɨ ɩɨɫɥɟ ɜɵɯɨɞɚ ɧɚ ɪɚɛɨɬɭ ɫ ɩɨɥɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɶɸ ɧɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ ɚɛɫɨɥɸɬɧɨɣ ɜɟɥɢɱɢɧɵ ɩɪɢɛɵɥɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɣ 
ɧɚɥɢɱɢɟɦ ɫɬɟɩɟɧɢ ɢɧɮɥɹɰɢɢ. Ⱦɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɩɨɫɬɪɨɟɧ ɝɪɚɮɢɤ ɩɪɢɛɵɥɢ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 8.2. 

 

 
 

Ɋɢɫɭɧɨɤ 8.2 – ɂɡɦɟɧɟɧɢɟ ɫɭɦɦɵ ɩɪɢɛɵɥɢ/ɭɛɵɬɤɨɜ ɩɨ ɩɪɨɟɤɬɭ 

-500

0

500

1000

1500

2000

2020 2025 2030 2035 2040 2045 2050ɑɢ
ɫɬ

ɚɹ
 ɩ

ɪɢ
ɛɵ

ɥɶ
, ɦ

ɥɧ
. ɪ

ɭɛ

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ



 

108 

8.3 Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ 
 
ɉɨ ɞɚɧɧɵɦ ɢɡ ɩɪɨɝɪɚɦɦɵ ProjectExpert ɨ ɛɚɥɚɧɫɟ ɧɚɥɢɱɧɨɫɬɢ ɫɬɪɨɢɬɫɹ 

ɝɪɚɮɢɤ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ (Cash-Flow), ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 8.3. ɇɚ 
ɝɪɚɮɢɤ ɧɚɧɟɫɟɧɵ ɞɚɧɧɵɟ ɢɡ ɤɚɥɟɧɞɚɪɧɨɝɨ ɩɥɚɧɚ, ɭɤɚɡɵɜɚɸɳɢɟ ɧɚ ɦɨɦɟɧɬ ɧɚɱɚɥɚ 
ɭɤɚɡɚɧɧɨɝɨ ɷɬɚɩɚ. 

 

 
 

Ɋɢɫɭɧɨɤ 8.3 – Ƚɪɚɮɢɤ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɷɬɚɩɚɦɢ ɪɟɚɥɢɡɚɰɢɢ 
ɩɪɨɟɤɬɚ 

 
ɂɡ ɝɪɚɮɢɤɚ ɜɢɞɧɨ, ɱɬɨ ɞɨ ɧɚɱɚɥɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɗɗ ɢ ɦɨɳɧɨɫɬɢ ɞɟɧɟɠɧɵɣ 

ɩɨɬɨɤ ɨɬɪɢɰɚɬɟɥɶɧɵɣ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɭɫɬɚɧɨɜɤɭ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɬɪɟɛɭɸɬɫɹ ɦɚɬɟɪɢɚɥɶɧɵɟ ɫɪɟɞɫɬɜɚ, ɧɨ ɩɪɢɛɵɥɶ 
ɟɳɟ ɨɬɫɭɬɫɬɜɭɟɬ. Ɍɚɤ ɠɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɥɚɱɢɜɚɬɶ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɩɟɪɫɨɧɚɥɭ 
ɢ ɩɥɚɬɢɬɶ ɧɟɤɨɬɨɪɵɟ ɧɚɥɨɝɢ. 

ɉɨɫɥɟ ɧɚɱɚɥɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɗɗ ɢ ɦɨɳɧɨɫɬɢ ɩɪɢɛɵɥɶ ɧɚɱɢɧɚɟɬ ɩɨɤɪɵɜɚɬɶ 
ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɢ ɜɨɡɜɪɚɳɚɬɶ ɡɚɬɪɚɬɵ ɡɚ ɩɪɟɞɵɞɭɳɢɟ ɩɟɪɢɨɞɵ. 

Ɍɨɱɤɚ ɨɤɭɩɚɟɦɨɫɬɢ ɭɤɚɡɵɜɚɟɬ ɧɚ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ, ɤɨɝɞɚ ɞɟɧɟɠɧɵɟ 
ɫɪɟɞɫɬɜɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɧɚɱɢɧɚɸɬ ɜɨɡɜɪɚɳɚɬɶ ɡɚɟɦɧɵɟ, 
ɢɧɜɟɫɬɢɪɨɜɚɧɧɵɟ ɜ ɩɪɨɟɤɬ ɤɚɩɢɬɚɥɵ. ɉɨɫɥɟ ɜɵɩɥɚɬɵ ɜɫɟɯ ɡɚɟɦɧɵɯ ɢ ɩɪ. ɫɪɟɞɫɬɜ 
ɩɪɨɟɤɬ ɧɚɱɧɟɬ ɩɪɢɧɨɫɢɬɶ ɩɪɢɛɵɥɶ. 

 
8.4 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 
Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ, ɫɨɝɥɚɫɧɨ 
ȿɋɍ. 
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8.4.1 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
ɐɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ. 

Ʉ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 
 ɑɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ; 
 ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ; 
 ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ; 
 ɂ ɬ.ɞ. 
Ⱦɥɹ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 

ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 
 ɩɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 30 ɥɟɬ, ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
 ɢɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 

ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɧɚ 1 ɤɜ. 2019 ɝɨɞɚ; 
 ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɱɬɨ ɜ ɬɟɱɟɧɢɢ ɩɪɨɝɧɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɧɟ ɛɭɞɟɬ 

ɩɪɨɢɫɯɨɞɢɬɶ ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ, 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 
 
8.4.2 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 

ɪɚɫɱɟɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 44. 
 

Ɍɚɛɥɢɰɚ 44 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «Ʉɚɬɭɧɶɫɤɚɹ Ƚɗɋ 
ɧɚ ɪɟɤɟ Ʉɚɬɭɧɶ» 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,6 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 138 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ. ɪɭɛ 2419,3 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ 1,79 

ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - IRR, % 17,3 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɗɗ, ɪɭɛ/ɤȼɬ·ɱ 0,81 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉȼɬ 66300 

 
ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 44 ɜɢɞɧɨ, ɱɬɨ ɩɪɨɟɤɬ ɨɤɭɩɚɟɬɫɹ ɜ ɬɟɱɟɧɢɟ 11,5 ɥɟɬ. ɇɚ 

ɤɨɧɟɰ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ ɞɨɯɨɞ, ɩɪɢɜɟɞɟɧɧɵɣ ɤ ɩɟɪɢɨɞɭ ɧɚɱɚɥɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, 
ɫɨɫɬɚɜɢɬ 2,4 ɦɥɪɞ. ɪɭɛ. 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɩɪɨɟɤɬ ɨɤɭɩɚɟɬ 
ɢɧɜɟɫɬɢɪɨɜɚɧɧɵɟ ɫɪɟɞɫɬɜɚ ɢ ɭɜɟɥɢɱɢɜɚɟɬ ɢɯ ɜ 1,79 ɪɚɡɚ. ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ 
ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɩɪɨɟɤɬ ɨɤɭɩɢɬ ɫɟɛɹ ɩɪɢ ɫɬɚɜɤɟ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
17,3 %, ɧɨ ɧɟ ɛɨɥɟɟ ɬɨɝɨ. 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ ɧɢɠɟ 
ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ. 
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8.4.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɧɭɸ ɱɚɫɬɶ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ. Ⱦɨɯɨɞɧɚɹ 
ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱɟɬ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 45. 

 
Ɍɚɛɥɢɰɚ 45 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ ɜ 2024-2027 ɝɝ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2024 2025 2026 2027 

ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ 246,6 685,3 706,6 724,0 
ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ 16,0 25,5 23,4 22,8 
ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, ɦɥɧ. ɪɭɛ 262,6 710,7 730,0 746,7 

 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ ɨɛɟɫɩɟɱɢɬ ɩɨɫɬɨɹɧɧɵɣ ɩɪɢɬɨɤ 

ɮɢɧɚɧɫɨɜɵɯ ɫɪɟɞɫɬɜ, ɤɚɤ ɜ ɮɟɞɟɪɚɥɶɧɵɣ, ɬɚɤ ɢ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ. 
ɇɟɫɦɨɬɪɹ ɧɚ ɧɟɛɨɥɶɲɭɸ ɞɨɥɸ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ 

ɛɸɞɠɟɬ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɫɬɭɩɥɟɧɢɣ ɜ ɮɟɞɟɪɚɥɶɧɵɣ, ɞɥɹ ɛɸɞɠɟɬɚ Ɋɟɫɩɭɛɥɢɤɢ 
Ⱥɥɬɚɣ Ʉɚɬɭɧɶɫɤɚɹ Ƚɗɋ ɫɬɚɧɟɬ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɯ, ɟɫɥɢ ɧɟ ɫɚɦɵɦ 
ɡɧɚɱɢɦɵɦ, ɩɪɨɦɵɲɥɟɧɧɵɦ ɩɪɟɞɩɪɢɹɬɢɟɦ, ɜɵɩɥɚɱɢɜɚɸɳɢɦ ɧɚɥɨɝɢ ɜ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ. 

 
8.5 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɨɟɤɬɚ 
 
Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɨɟɤɬɚ ɤ ɢɡɦɟɧɟɧɢɸ ɜɧɟɲɧɢɯ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. ȼ 
ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɢɡɦɟɧɟɧɢɹ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ: 

 ɫɬɚɜɤɢ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ; 
 ɰɟɧɵ ɫɛɵɬɚ ɗɗ; 
 ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. 
ɉɪɨɚɧɚɥɢɡɢɪɭɟɦ ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 8.4. 
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Ɋɢɫɭɧɨɤ 8.4 – ɂɡɦɟɧɟɧɢɟ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ 
ɫɬɚɜɤɢ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ 

 
ɂɡ ɝɪɚɮɢɤɚ 8.4 ɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɫɧɢɠɟɧɢɢ ɫɬɚɜɤɢ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ 

ɩɪɨɢɫɯɨɞɢɬ ɩɪɟɞɫɤɚɡɭɟɦɵɣ ɪɨɫɬ ɩɪɢɛɵɥɶɧɨɫɬɢ ɩɪɨɟɤɬɚ, ɬ.ɤ. ɨɬɬɨɤ ɫɪɟɞɫɬɜ 
ɫɧɢɠɚɟɬɫɹ. ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɫɬɚɜɤɢ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɨɬɬɨɤ ɫɪɟɞɫɬɜ 
ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɫɧɢɠɟɧɢɟ ɩɨɥɭɱɚɟɦɨɣ ɩɪɢɛɵɥɢ, ɤɨɬɨɪɨɟ ɩɪɢɜɨɞɢɬ ɤ 
ɭɦɟɧɶɲɟɧɢɸ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ. 

ɉɪɨɚɧɚɥɢɡɢɪɭɟɦ ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ ɗɗ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɧɚ ɪɢɫɭɧɤɟ 8.5. 

 

 
 

Ɋɢɫɭɧɨɤ 8.5 – ɂɡɦɟɧɟɧɢɟ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ 
ɰɟɧɵ ɫɛɵɬɚ ɗɗ 
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ɂɡ ɝɪɚɮɢɤɚ 8.5 ɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɫɧɢɠɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ ɩɪɨɢɫɯɨɞɢɬ 
ɩɪɟɞɫɤɚɡɭɟɦɨɟ ɫɧɢɠɟɧɢɟ ɩɪɢɛɵɥɶɧɨɫɬɢ ɩɪɨɟɤɬɚ, ɬ.ɤ. ɩɪɢɬɨɤ ɫɪɟɞɫɬɜ ɡɚ ɫɱɟɬ 
ɩɪɨɞɚɠɢ ɗɗ ɢ ɦɨɳɧɨɫɬɢ ɫɧɢɠɚɟɬɫɹ. ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ ɩɪɨɢɫɯɨɞɢɬ 
ɭɜɟɥɢɱɟɧɢɹ ɩɪɢɬɨɤɚ ɫɪɟɞɫɬɜ ɨɬ ɩɪɨɞɚɠɢ ɗɗ ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɪɨɫɬ ɩɨɥɭɱɚɟɦɨɣ 
ɩɪɢɛɵɥɢ, ɤɨɬɨɪɵɣ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ. 

ɉɪɨɚɧɚɥɢɡɢɪɭɟɦ ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɧɚ ɪɢɫɭɧɤɟ 8.6. 

 

 
 

Ɋɢɫɭɧɨɤ 8.6 – ɂɡɦɟɧɟɧɢɟ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ 
ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

 
ɂɡ ɝɪɚɮɢɤɚ 8.6 ɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

ɩɪɨɢɫɯɨɞɢɬ ɭɦɟɧɶɲɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɫɪɟɞɫɬɜ, ɩɨɫɬɭɩɚɸɳɢɯ ɨɬ ɩɪɨɞɚɠɢ ɗɗ ɢ 
ɭɜɟɥɢɱɟɧɢɟ ɫɬɨɢɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɜ ɞɥɢɬɟɥɶɧɨɣ ɩɟɪɫɩɟɤɬɢɜɟ. 

ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɛɨɥɟɟ ɱɟɦ ɧɚ 17,3 % ɩɪɢɜɨɞɢɬ ɤ 
ɫɧɢɠɟɧɢɸ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ ɧɢɠɟ 1. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɫɬɚɜɤɢ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɛɨɥɟɟ ɱɟɦ ɧɚ 17 % ɩɪɨɟɤɬ ɫɬɚɧɨɜɢɬɫɹ ɭɛɵɬɨɱɧɵɦ. 
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9 ȼɢɞɵ ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɢ ɫɟɬɟɣ ɫɪɟɞɧɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 6-35 ɤȼ. 
Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɹɯ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ 

 
ɇɚɢɛɨɥɟɟ ɱɚɫɬɵɦ ɜɢɞɨɦ ɩɨɜɪɟɠɞɟɧɢɣ ɜ ɫɟɬɹɯ 6-35 ɤȼ ɹɜɥɹɸɬɫɹ 

ɨɞɧɨɮɚɡɧɵɟ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ (ɈɁɁ) (75-90% ɨɬ ɨɛɳɟɝɨ ɱɢɫɥɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɩɨɜɪɟɠɞɟɧɢɣ). Ɉɧɢ ɧɟɪɟɞɤɨ ɩɪɢɜɨɞɹɬ ɤ ɤɪɭɩɧɵɦ ɚɜɚɪɢɹɦ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɦɫɹ 
ɡɧɚɱɢɬɟɥɶɧɵɦ ɭɳɟɪɛɨɦ. ȼɨɡɧɢɤɧɨɜɟɧɢɟ ɚɜɚɪɢɣ ɩɪɢ ɈɁɁ ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ 
ɫɥɟɞɭɸɳɢɦɢ ɩɪɢɱɢɧɚɦɢ: 

 ɩɨɹɜɥɟɧɢɟ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɩɨɪɹɞɤɚ 2,4 – 4,5 ɤɪɚɬ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɮɚɡɧɵɦ; 
 ɮɟɪɪɨɪɟɡɨɧɚɧɫ ɜ ɤɨɧɬɭɪɟ «ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ – ɞɭɝɚ – ɮɚɡɚ»; 
 ɩɨɹɜɥɟɧɢɟ ɜ ɬɨɱɤɟ ɡɚɦɵɤɚɧɢɹ ɡɨɧɵ ɲɚɝɨɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ; 
 ɩɪɨɛɨɣ ɢɡɨɥɹɰɢɢ ɫɬɚɬɨɪɧɨɣ ɨɛɦɨɬɤɢ ɞɜɢɝɚɬɟɥɟɣ; 
 ɪɚɡɪɭɲɟɧɢɟ ɛɟɬɨɧɚ ɨɩɨɪɵ Ʌɗɉ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɟɪɟɤɪɵɬɢɹ ɮɚɡɧɨɣ 

ɢɡɨɥɹɰɢɢ ɧɚ ɡɟɦɥɸ; 
 ɞɥɢɬɟɥɶɧɨɟ ɧɟɨɬɤɥɸɱɟɧɢɟ ɈɁɁ ɦɨɠɟɬ ɩɪɢɜɨɞɢɬɶ ɤ ɩɨɠɚɪɚɦ ɜɫɥɟɞɫɬɜɢɟ 

ɝɨɪɟɧɢɹ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɞɭɝɢ. 
Ɍɚɤ ɠɟ ɫɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɤɚɱɟɫɬɜɟɧɧɵɟ ɫɟɥɟɤɬɢɜɧɵɟ ɡɚɳɢɬɵ ɨɬ ɈɁɁ ɩɨ 

ɪɹɞɭ ɩɪɢɱɢɧ ɧɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɨɬɫɭɬɫɬɜɭɸɬ (ɫɟɥɟɤɬɢɜɧɵɟ 
ɬɨɤɨɜɵɟ ɡɚɳɢɬɵ ɨɬ ɈɁɁ ɨɬɫɭɬɫɬɜɭɸɬ ɧɚ 80% ɩɨɞɫɬɚɧɰɢɣ Ɋɨɫɫɢɢ), ɱɬɨ 
ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɨɢɫɤɚ ɧɚɢɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɪɟɠɢɦɚ 
ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɢ ɫɟɬɢ, ɩɨɡɜɨɥɹɸɳɟɝɨ ɪɟɚɥɢɡɨɜɚɬɶ ɩɪɨɫɬɵɟ, ɫɟɥɟɤɬɢɜɧɵɟ 
ɡɚɳɢɬɵ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ. 

 
9.1 ȼɢɞɵ ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɟɣ ɫɟɬɟɣ ɫɪɟɞɧɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 6-35 ɤȼ 
 
Ɋɟɠɢɦ ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɢ ɜ ɫɟɬɢ 6–35 ɤȼ ɨɩɪɟɞɟɥɹɟɬ: 
1. ɬɨɤ ɜ ɦɟɫɬɟ ɩɨɜɪɟɠɞɟɧɢɹ ɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ɧɚ ɧɟɩɨɜɪɟɠɞɟɧɧɵɯ ɮɚɡɚɯ 

ɩɪɢ ɨɞɧɨɮɚɡɧɨɦ ɡɚɦɵɤɚɧɢɢ; 
2. ɫɯɟɦɭ ɩɨɫɬɪɨɟɧɢɹ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ; 
3. ɭɪɨɜɟɧɶ ɢɡɨɥɹɰɢɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ; 
4. ɜɵɛɨɪ Ɉɉɇ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ; 
5. ɛɟɫɩɟɪɟɛɨɣɧɨɫɬɶ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ; 
6. ɞɨɩɭɫɬɢɦɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɤɨɧɬɭɪɚ ɡɚɡɟɦɥɟɧɢɹ ɩɨɞɫɬɚɧɰɢɢ; 
7. ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɟɪɫɨɧɚɥɚ ɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ ɨɞɧɨɮɚɡɧɵɯ 

ɡɚɦɵɤɚɧɢɹɯ. 
ȼ ɫɟɬɹɯ ɫɪɟɞɧɟɝɨ ɧɚɩɪɹɠɟɧɢɹ (ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ ɞɨ 69 ɤȼ ɩɨ 

ɡɚɪɭɛɟɠɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ) ɩɪɢɦɟɧɹɸɬɫɹ 4 ɪɟɠɢɦɚ ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɢ 
(ɪɢɫɭɧɨɤ 9.1). 
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Ɋɢɫɭɧɨɤ 9.1 – ȼɢɞɵ ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɟɣ ɫɟɬɟɣ ɫɪɟɞɧɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 
 
Ɍɨ ɟɫɬɶ ɜɫɟɝɨ ɜ ɦɢɪɟ ɜ ɫɟɬɹɯ ɫɪɟɞɧɟɝɨ ɧɚɩɪɹɠɟɧɢɹ (ɞɨ 69 ɤȼ), ɜ ɨɬɥɢɱɢɟ ɨɬ 

ɫɟɬɟɣ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ (110 ɤȼ ɢ ɜɵɲɟ), ɢɫɩɨɥɶɡɭɸɬɫɹ ɱɟɬɵɪɟ ɜɨɡɦɨɠɧɵɯ 
ɜɚɪɢɚɧɬɚ ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɶɧɨɣ ɬɨɱɤɢ ɫɟɬɢ: 

1. ɢɡɨɥɢɪɨɜɚɧɧɚɹ (ɧɟɡɚɡɟɦɥɟɧɧɚɹ); 
2. ɡɚɡɟɦɥɟɧɧɚɹ ɱɟɪɟɡ ɞɭɝɨɝɚɫɹɳɢɣ ɪɟɚɤɬɨɪ; 
3. ɡɚɡɟɦɥɟɧɧɚɹ ɱɟɪɟɡ ɪɟɡɢɫɬɨɪ (ɧɢɡɤɨɨɦɧɵɣ ɢɥɢ ɜɵɫɨɤɨɨɦɧɵɣ); 
4. ɝɥɭɯɨɡɚɡɟɦɥɟɧɧɚɹ (ɜ Ɋɨɫɫɢɢ ɧɟ ɩɪɢɦɟɧɹɟɬɫɹ). 
Ʉɪɨɦɟ ɭɤɚɡɚɧɧɵɯ ɱɟɬɵɪɟɯ ɪɟɠɢɦɨɜ ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɢ ɜ ɦɢɪɟ 

ɩɪɢɦɟɧɹɟɬɫɹ ɬɚɤɠɟ ɤɨɦɛɢɧɚɰɢɹ (ɩɚɪɚɥɥɟɥɶɧɨɟ ɜɤɥɸɱɟɧɢɟ) ɞɭɝɨɝɚɫɹɳɟɝɨ 
ɪɟɚɤɬɨɪɚ ɢ ɪɟɡɢɫɬɨɪɚ. 

Ⱦɚɥɟɟ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨ ɪɚɡɨɛɪɚɧɵ ɜɨɡɦɨɠɧɵɟ ɜɚɪɢɚɧɬɵ ɡɚɡɟɦɥɟɧɢɹ 
ɧɟɣɬɪɚɥɟɣ, ɩɪɢɜɟɞɟɧɵ ɢɯ ɞɨɫɬɨɢɧɫɬɜɚ, ɧɟɞɨɫɬɚɬɤɢ, ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ ɫɯɟɦɵ ɢ 
ɪɚɡɨɛɪɚɧɨ ɜɥɢɹɧɢɟ ɤɚɠɞɨɝɨ ɜɢɞɚ ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɢ ɧɚ ɪɟɠɢɦ ɫɟɬɢ ɩɪɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɜɪɟɠɞɟɧɢɣ. 

 
9.1.1 Ɋɟɠɢɦ ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɧɟɣɬɪɚɥɢ ɫɟɬɢ 
 
Ɋɟɠɢɦ ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɧɟɣɬɪɚɥɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ Ɋɨɫɫɢɢ ɞɨɫɬɚɬɨɱɧɨ ɞɚɜɧɨ 

ɢ ɩɨɞɚɜɥɹɸɳɟɟ ɛɨɥɶɲɢɧɫɬɜɨ ɫɟɬɟɣ 6–35 ɤȼ (ɩɪɢɦɟɪɧɨ 80 %) ɪɚɛɨɬɚɟɬ ɢɦɟɧɧɨ ɫ 
ɷɬɢɦ ɪɟɠɢɦɨɦ ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɢ. ɇɚ ɪɢɫɭɧɤɟ 9.2 ɩɪɢɜɟɞɟɧɚ ɬɢɩɨɜɚɹ 
ɞɜɭɯɬɪɚɧɫɮɨɪɦɚɬɨɪɧɚɹ ɩɨɞɫɬɚɧɰɢɹ ɫ ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɧɟɣɬɪɚɥɶɸ ɧɚ ɫɬɨɪɨɧɟ 6–10 
ɤȼ. 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ 9.2, ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɧɟɣɬɪɚɥɶɧɚɹ ɬɨɱɤɚ ɜ ɫɟɬɢ 6–10 ɤȼ 
ɮɢɡɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɟɬ, ɬɚɤ ɤɚɤ ɨɛɦɨɬɤɢ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚ ɫɬɨɪɨɧɟ 
6–10 ɤȼ ɫɨɟɞɢɧɟɧɵ ɜ ɬɪɟɭɝɨɥɶɧɢɤ. 
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Ɋɢɫɭɧɨɤ 9.2 – ɉɨɧɢɠɚɸɳɚɹ ɩɨɞɫɬɚɧɰɢɹ ɫ ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɧɟɣɬɪɚɥɶɸ ɧɚ 
ɫɬɨɪɨɧɟ 6-35 ɤȼ 

 
ɉɍɗ ɨɝɪɚɧɢɱɢɜɚɟɬ ɩɪɢɦɟɧɟɧɢɟ ɪɟɠɢɦɚ ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɧɟɣɬɪɚɥɢ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɤɚ ɨɞɧɨɮɚɡɧɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ ɫɟɬɢ (ɟɦɤɨɫɬɧɨɝɨ ɬɨɤɚ). 
Ʉɨɦɩɟɧɫɚɰɢɹ ɬɨɤɚ ɨɞɧɨɮɚɡɧɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ (ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɞɭɝɨɝɚɫɹɳɢɯ ɪɟɚɤɬɨɪɨɜ) ɞɨɥɠɧɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɩɪɢ ɟɦɤɨɫɬɧɵɯ ɬɨɤɚɯ, 
ɩɪɟɜɵɲɚɸɳɢɯ ɡɧɚɱɟɧɢɹ, ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 46. 

 
Ɍɚɛɥɢɰɚ 46 – Ⱦɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ ɟɦɤɨɫɬɧɵɯ ɬɨɤɨɜ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɟɬɢ, ɤȼ 3-6 10 15-20 35 

ȿɦɤɨɫɬɧɨɣ ɬɨɤ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ, Ⱥ 30 20 15 10 

 
Ɇɧɨɝɨɥɟɬɧɢɣ ɨɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɟɬɟɣ ɫ ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, 

ɧɚɤɨɩɥɟɧɧɵɣ ɧɟ ɬɨɥɶɤɨ ɜ Ɋɨɫɫɢɢ, ɧɨ ɢ ɜɨ ɜɫɟɦ ɦɢɪɟ, ɩɨɡɜɨɥɹɟɬ ɝɨɜɨɪɢɬɶ ɨ 
ɫɭɳɟɫɬɜɟɧɧɵɯ ɧɟɞɨɫɬɚɬɤɚɯ ɪɟɠɢɦɚ ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɧɟɣɬɪɚɥɢ ɜ ɫɟɬɹɯ 6–35 ɤȼ, 
ɬɚɤɢɯ ɤɚɤ: 

1. ɞɭɝɨɜɵɟ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ɢ ɩɪɨɛɨɢ ɢɡɨɥɹɰɢɢ ɧɚ ɩɟɪɜɨɧɚɱɚɥɶɧɨ 
ɧɟɩɨɜɪɟɠɞɟɧɧɵɯ ɮɢɞɟɪɚɯ ɩɪɢ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ; 

2. ɜɨɡɦɨɠɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɦɧɨɝɨɦɟɫɬɧɵɯ ɩɨɜɪɟɠɞɟɧɢɣ ɢɡɨɥɹɰɢɢ 
(ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɩɨɜɪɟɠɞɟɧɢɟ ɢɡɨɥɹɰɢɢ ɧɟɫɤɨɥɶɤɢɯ ɮɢɞɟɪɨɜ) ɩɪɢ ɨɞɧɨɮɚɡɧɵɯ 
ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɡɟɦɥɸ; 

3. ɩɨɜɪɟɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ (ɇɌɆɂ, ɁɇɈɅ, ɁɇɈɆ) ɩɪɢ 
ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɡɟɦɥɸ; 

4. ɫɥɨɠɧɨɫɬɶ ɨɛɧɚɪɭɠɟɧɢɹ ɦɟɫɬɚ ɩɨɜɪɟɠɞɟɧɢɹ (ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ); 
5. ɧɟɩɪɚɜɢɥɶɧɚɹ ɪɚɛɨɬɚ ɪɟɥɟɣɧɵɯ ɡɚɳɢɬ ɨɬ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ 

ɡɟɦɥɸ; 
6. ɨɩɚɫɧɨɫɬɶ ɷɥɟɤɬɪɨɩɨɪɚɠɟɧɢɹ ɩɟɪɫɨɧɚɥɚ ɢ ɩɨɫɬɨɪɨɧɧɢɯ ɥɢɰ ɩɪɢ 

ɞɥɢɬɟɥɶɧɨɦ ɫɭɳɟɫɬɜɨɜɚɧɢɢ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ. 
ȼ ɫɜɹɡɢ ɫ ɧɚɥɢɱɢɟɦ ɬɚɤɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɧɟɞɨɫɬɚɬɤɨɜ ɪɟɠɢɦ ɢɡɨɥɢɪɨɜɚɧɧɨɣ 

ɧɟɣɬɪɚɥɢ ɜ ɫɟɬɹɯ 6–35 ɤȼ ɛɵɥ ɢɫɤɥɸɱɟɧ ɜ ɩɨɞɚɜɥɹɸɳɟɦ ɛɨɥɶɲɢɧɫɬɜɟ ɫɬɪɚɧ 
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ȿɜɪɨɩɵ, ɋɟɜɟɪɧɨɣ ɢ ɘɠɧɨɣ Ⱥɦɟɪɢɤɢ, Ⱥɜɫɬɪɚɥɢɢ ɢ ɞɪɭɝɢɯ ɫɬɪɚɧɚɯ ɟɳɟ ɜ 40–50-
ɯ ɝɨɞɚɯ ɩɪɨɲɥɨɝɨ ɜɟɤɚ. ȼ ɨɫɧɨɜɧɨɦ ɫɟɬɢ ɫɪɟɞɧɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 3–69 ɤȼ ɷɬɢɯ ɫɬɪɚɧ 
ɪɚɛɨɬɚɸɬ ɫ ɧɟɣɬɪɚɥɶɸ ɡɚɡɟɦɥɟɧɧɨɣ ɱɟɪɟɡ ɪɟɡɢɫɬɨɪ ɢɥɢ ɞɭɝɨɝɚɫɹɳɢɣ ɪɟɚɤɬɨɪ. 

 
9.1.2 Ɋɟɠɢɦ ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɢ ɫɟɬɢ ɱɟɪɟɡ ɞɭɝɨɝɚɫɹɳɢɣ ɪɟɚɤɬɨɪ 
 
ɇɚ ɪɢɫɭɧɤɟ 9.3 ɩɪɢɜɟɞɟɧɚ ɬɢɩɨɜɚɹ ɞɜɭɯɬɪɚɧɫɮɨɪɦɚɬɨɪɧɚɹ ɩɨɞɫɬɚɧɰɢɹ ɫ 

ɧɟɣɬɪɚɥɶɸ ɧɚ ɫɬɨɪɨɧɟ 6–10 ɤȼ ɡɚɡɟɦɥɟɧɧɨɣ ɱɟɪɟɡ ɞɭɝɨɝɚɫɹɳɢɣ ɪɟɚɤɬɨɪ. ȼ ɷɬɨɦ 
ɪɟɠɢɦɟ ɧɚ ɫɟɤɰɢɸ ɲɢɧ 6–10 ɤȼ ɱɟɪɟɡ ɫɩɟɰɢɚɥɶɧɨ ɜɵɞɟɥɟɧɧɭɸ ɹɱɟɣɤɭ 
ɩɨɞɤɥɸɱɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɜɵɜɨɞɚ ɧɟɣɬɪɚɥɢ (ɫ ɫɨɟɞɢɧɟɧɢɟɦ ɨɛɦɨɬɨɤ Y-0/D 
ɢɥɢ Z-0) ɢ ɞɭɝɨɝɚɫɹɳɢɣ ɪɟɚɤɬɨɪ. 

 

 
 
Ɋɢɫɭɧɨɤ 9.3 – ɉɨɧɢɠɚɸɳɚɹ ɩɨɞɫɬɚɧɰɢɹ ɫ ɧɟɣɬɪɚɥɶɸ ɧɚ ɫɬɨɪɨɧɟ 6-35 ɤȼ, 

ɡɚɡɟɦɥɟɧɧɨɣ ɱɟɪɟɡ ɞɭɝɨɝɚɫɹɳɢɣ ɪɟɚɤɬɨɪ 
 
ɉɪɢ ɨɞɧɨɮɚɡɧɨɦ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ ɞɭɝɨɝɚɫɹɳɢɣ ɪɟɚɤɬɨɪ ɫɨɡɞɚɟɬ 

ɜ ɦɟɫɬɟ ɩɨɜɪɟɠɞɟɧɢɹ ɢɧɞɭɤɬɢɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɬɨɤɚ, ɪɚɜɧɭɸ ɟɦɤɨɫɬɧɨɣ. ɉɪɢ 
ɷɬɨɦ ɫɭɦɦɚɪɧɵɣ ɬɨɤ ɜ ɦɟɫɬɟ ɩɨɜɪɟɠɞɟɧɢɹ ɫɬɚɧɨɜɢɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɪɚɜɟɧ ɧɭɥɸ ɢ 
ɩɟɪɜɨɟ ɜɨɡɧɢɤɲɟɟ ɜ ɫɟɬɢ ɨɞɧɨɮɚɡɧɨɟ ɡɚɦɵɤɚɧɢɟ ɧɚ ɡɟɦɥɸ ɦɨɠɧɨ ɧɟ ɨɬɤɥɸɱɚɬɶ. 

Ɋɟɠɢɦ ɫ ɡɚɡɟɦɥɟɧɢɟɦ ɧɟɣɬɪɚɥɢ ɱɟɪɟɡ ɞɭɝɨɝɚɫɹɳɢɣ ɪɟɚɤɬɨɪ (ɤɚɬɭɲɤɭ) 
ɬɚɤɠɟ ɞɨɫɬɚɬɨɱɧɨ ɞɚɜɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ Ɋɨɫɫɢɢ ɜ ɫɟɬɹɯ ɫ ɛɨɥɶɲɢɦɢ ɟɦɤɨɫɬɧɵɦɢ 
ɬɨɤɚɦɢ (ɝɨɪɨɞɫɤɢɯ ɫɟɬɹɯ, ɫɟɬɹɯ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ). ȼ ɫɟɬɹɯ ɫɪɟɞɧɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ 3–69 ɤȼ ɟɜɪɨɩɟɣɫɤɢɯ ɫɬɪɚɧ (Ƚɟɪɦɚɧɢɹ, ɑɟɯɢɹ, ɒɜɟɣɰɚɪɢɹ, Ⱥɜɫɬɪɢɹ, 
Ɏɪɚɧɰɢɹ, ɂɬɚɥɢɹ, Ɋɭɦɵɧɢɹ, ɉɨɥɶɲɚ, Ɏɢɧɥɹɧɞɢɹ, ɒɜɟɰɢɹ, ɇɨɪɜɟɝɢɹ ɢ ɞɪ.) 
ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɡɚɡɟɦɥɟɧɢɟ ɧɟɣɬɪɚɥɢ ɱɟɪɟɡ ɞɭɝɨɝɚɫɹɳɢɣ ɪɟɚɤɬɨɪ ɫ 
ɲɭɧɬɢɪɭɸɳɢɦ ɧɢɡɤɨɜɨɥɶɬɧɵɦ ɪɟɡɢɫɬɨɪɨɦ (ɪɢɫɭɧɨɤ 9.3). 

ɇɢɡɤɨɜɨɥɶɬɧɵɣ ɲɭɧɬɢɪɭɸɳɢɣ ɪɟɡɢɫɬɨɪ ɧɚɩɪɹɠɟɧɢɟɦ 500 ȼ 
ɩɨɞɤɥɸɱɚɟɬɫɹ ɱɟɪɟɡ ɫɩɟɰɢɚɥɶɧɵɣ ɤɨɧɬɚɤɬɨɪ ɜɨ ɜɬɨɪɢɱɧɭɸ ɫɢɥɨɜɭɸ ɨɛɦɨɬɤɭ 500 
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ȼ ɞɭɝɨɝɚɫɹɳɟɝɨ ɪɟɚɤɬɨɪɚ. Ɍɚɤɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ 
ɩɪɟɢɦɭɳɟɫɬɜɚ: 

1. ɨɬɫɭɬɫɬɜɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɧɟɦɟɞɥɟɧɧɨɦ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɮɚɡɧɨɝɨ 
ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɨɬɪɟɛɢɬɟɥɹ; 

2. ɦɚɥɵɣ ɨɫɬɚɬɨɱɧɵɣ ɬɨɤ ɜ ɦɟɫɬɟ ɩɨɜɪɟɠɞɟɧɢɹ (ɧɟ ɛɨɥɟɟ 1–2 Ⱥ); 
3. ɫɚɦɨɥɢɤɜɢɞɚɰɢɹ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ (ɨɫɨɛɟɧɧɨ ɧɚ ɜɨɡɞɭɲɧɵɯ 

ɥɢɧɢɹɯ); 
4. ɜɨɡɦɨɠɧɨɫɬɶ ɨɪɝɚɧɢɡɚɰɢɢ ɫɟɥɟɤɬɢɜɧɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɞɟɣɫɬɜɭɸɳɟɣ 

ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɨɬ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ; 
5. ɢɫɤɥɸɱɟɧɢɟ ɩɨɜɪɟɠɞɟɧɢɣ ɢɡɦɟɪɢɬɟɥɶɧɵɯ Ɍɇ ɢɡ-ɡɚ ɮɟɪɪɨɪɟɡɨɧɚɧɫɧɵɯ 

ɩɪɨɰɟɫɫɨɜ. 
 
9.1.3 Ɋɟɠɢɦ ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɢ ɫɟɬɢ ɱɟɪɟɡ ɪɟɡɢɫɬɨɪ 
 
ɇɚ ɪɢɫɭɧɤɟ 9.4 ɩɪɢɜɟɞɟɧɚ ɬɢɩɨɜɚɹ ɞɜɭɯɬɪɚɧɫɮɨɪɦɚɬɨɪɧɚɹ ɩɨɞɫɬɚɧɰɢɹ ɫ 

ɧɟɣɬɪɚɥɶɸ ɧɚ ɫɬɨɪɨɧɟ 6–10 ɤȼ ɡɚɡɟɦɥɟɧɧɨɣ ɱɟɪɟɡ ɜɵɫɨɤɨɜɨɥɶɬɧɵɣ ɪɟɡɢɫɬɨɪ. ȼ 
ɷɬɨɦ ɪɟɠɢɦɟ ɧɚ ɫɟɤɰɢɸ ɲɢɧ 6–10 ɤȼ ɱɟɪɟɡ ɫɩɟɰɢɚɥɶɧɨ ɜɵɞɟɥɟɧɧɭɸ ɹɱɟɣɤɭ 
ɩɨɞɤɥɸɱɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɜɵɜɨɞɚ ɧɟɣɬɪɚɥɢ (ɫ ɫɨɟɞɢɧɟɧɢɟɦ ɨɛɦɨɬɨɤ Y-0/D 
ɢɥɢ Z-0), ɜ ɧɟɣɬɪɚɥɶ ɤɨɬɨɪɨɝɨ ɜɤɥɸɱɚɟɬɫɹ ɪɟɡɢɫɬɨɪ. 

 

 
 
Ɋɢɫɭɧɨɤ 9.4 – ɉɨɧɢɠɚɸɳɚɹ ɩɨɞɫɬɚɧɰɢɹ ɫ ɧɟɣɬɪɚɥɶɸ ɧɚ ɫɬɨɪɨɧɟ 6-35 ɤȼ, 

ɡɚɡɟɦɥɟɧɧɨɣ ɱɟɪɟɡ ɪɟɡɢɫɬɨɪ 
 
ȼɫɟ ɪɟɠɢɦɵ ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɢ ɱɟɪɟɡ ɪɟɡɢɫɬɨɪ (ɢɥɢ, ɩɨ-ɞɪɭɝɨɦɭ, 

ɪɟɡɢɫɬɢɜɧɨɟ ɡɚɡɟɦɥɟɧɢɟ ɧɟɣɬɪɚɥɢ) ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɞɜɟ ɛɨɥɶɲɢɟ ɝɪɭɩɩɵ ɫ 
ɩɨɡɢɰɢɢ ɫɨɡɞɚɜɚɟɦɨɝɨ ɚɤɬɢɜɧɨɝɨ ɬɨɤɚ: 

1. ɜɵɫɨɤɨɨɦɧɨɟ ɪɟɡɢɫɬɢɜɧɨɟ ɡɚɡɟɦɥɟɧɢɟ ɧɟɣɬɪɚɥɢ – ɷɬɨ ɡɚɡɟɦɥɟɧɢɟ 
ɧɟɣɬɪɚɥɢ ɱɟɪɟɡ ɪɟɡɢɫɬɨɪ, ɩɪɢ ɤɨɬɨɪɨɦ ɫɭɦɦɚɪɧɵɣ ɬɨɤ ɜ ɦɟɫɬɟ ɡɚɦɵɤɚɧɢɹ 



 

118 

(ɚɤɬɢɜɧɵɣ ɬɨɤ ɪɟɡɢɫɬɨɪɚ ɩɥɸɫ ɟɦɤɨɫɬɧɵɣ ɬɨɤ ɫɟɬɢ) ɧɟ ɩɪɟɜɵɲɚɟɬ 10 Ⱥ. Ʉɚɤ 
ɩɪɚɜɢɥɨ, ɨɞɧɨɮɚɡɧɨɟ ɡɚɦɵɤɚɧɢɟ ɧɚ ɡɟɦɥɸ ɩɪɢ ɬɚɤɨɦ ɪɟɠɢɦɟ ɡɚɡɟɦɥɟɧɢɹ 
ɧɟɣɬɪɚɥɢ ɦɨɠɧɨ ɧɟ ɨɬɤɥɸɱɚɬɶ ɢ ɡɚɳɢɬɵ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɞɟɣɫɬɜɭɸɬ ɧɚ 
ɫɢɝɧɚɥ; 

2. ɧɢɡɤɨɨɦɧɨɟ ɪɟɡɢɫɬɢɜɧɨɟ ɡɚɡɟɦɥɟɧɢɟ ɧɟɣɬɪɚɥɢ – ɷɬɨ ɡɚɡɟɦɥɟɧɢɟ 
ɧɟɣɬɪɚɥɢ ɱɟɪɟɡ ɪɟɡɢɫɬɨɪ, ɩɪɢ ɤɨɬɨɪɨɦ ɫɭɦɦɚɪɧɵɣ ɬɨɤ ɜ ɦɟɫɬɟ ɡɚɦɵɤɚɧɢɹ 
(ɚɤɬɢɜɧɵɣ ɬɨɤ ɪɟɡɢɫɬɨɪɚ ɩɥɸɫ ɟɦɤɨɫɬɧɵɣ ɬɨɤ ɫɟɬɢ) ɩɪɟɜɵɲɚɟɬ 10 Ⱥ. Ʉɚɤ 
ɩɪɚɜɢɥɨ, ɫɭɦɦɚɪɧɵɣ ɬɨɤ ɨɞɧɨɮɚɡɧɨɝɨ ɡɚɦɵɤɚɧɢɹ ɩɪɢ ɷɬɨɦ ɪɟɠɢɦɟ ɡɚɡɟɦɥɟɧɢɹ 
ɧɟɣɬɪɚɥɢ ɫɭɳɟɫɬɜɟɧɧɨ ɩɪɟɜɵɲɚɟɬ 10 Ⱥ, ɚ ɢɦɟɧɧɨ, ɞɨɫɬɢɝɚɟɬ ɞɟɫɹɬɤɨɜ ɢ ɫɨɬɟɧ 
ɚɦɩɟɪ, ɱɬɨ ɬɪɟɛɭɟɬ ɞɟɣɫɬɜɢɹ ɡɚɳɢɬ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɟɡ 
ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ (ɢɥɢ ɦɚɥɨɣ ɜɵɞɟɪɠɤɨɣ). 

ɉɪɢ ɜɵɫɨɤɨɨɦɧɨɦ ɪɟɡɢɫɬɢɜɧɨɦ ɡɚɡɟɦɥɟɧɢɢ ɧɟɣɬɪɚɥɢ ɫɭɦɦɚɪɧɵɣ ɬɨɤ ɜ 
ɦɟɫɬɟ ɩɨɜɪɟɠɞɟɧɢɹ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɟɦɤɨɫɬɧɨɝɨ ɬɨɤɚ ɫɟɬɢ ɢ ɚɤɬɢɜɧɨɝɨ ɬɨɤɚ, 
ɫɨɡɞɚɜɚɟɦɨɝɨ ɪɟɡɢɫɬɨɪɨɦ ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɢ. ɍɤɚɡɚɧɧɵɟ ɚɤɬɢɜɧɵɣ ɢ 
ɟɦɤɨɫɬɧɵɣ ɬɨɤ ɫɭɦɦɢɪɭɸɬɫɹ ɜɟɤɬɨɪɧɨ ɢ ɫɞɜɢɧɭɬɵ ɞɪɭɝ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝɚ ɧɚ 
90°. ɉɪɢ ɪɚɜɟɧɫɬɜɟ ɚɤɬɢɜɧɨɝɨ ɬɨɤɚ, ɫɨɡɞɚɜɚɟɦɨɝɨ ɪɟɡɢɫɬɨɪɨɦ, ɢ ɟɦɤɨɫɬɧɨɝɨ ɬɨɤɚ 
ɫɟɬɢ ɫɭɦɦɚɪɧɵɣ ɬɨɤ ɜ ɦɟɫɬɟ ɩɨɜɪɟɠɞɟɧɢɹ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜɫɟɝɨ ɜ √ʹ ɪɚɡ. Ɍɚɤ ɩɪɢ 
ɟɦɤɨɫɬɧɨɦ ɬɨɤɟ ɫɟɬɢ ɜɟɥɢɱɢɧɨɣ 5 Ⱥ ɢ ɚɤɬɢɜɧɨɦ ɬɨɤɟ 5 Ⱥ, ɫɨɡɞɚɜɚɟɦɨɦ 
ɪɟɡɢɫɬɨɪɨɦ, ɫɭɦɦɚɪɧɵɣ ɬɨɤ ɜ ɦɟɫɬɟ ɩɨɜɪɟɠɞɟɧɢɹ ɫɨɫɬɚɜɢɬ ɜɫɟɝɨ 7 Ⱥ. 

ɇɢɡɤɨɨɦɧɨɟ ɡɚɡɟɦɥɟɧɢɟ ɧɟɣɬɪɚɥɢ ɦɨɠɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɜ ɫɟɬɹɯ ɫ ɥɸɛɵɦ 
ɟɦɤɨɫɬɧɵɦ ɬɨɤɨɦ, ɩɪɢ ɷɬɨɦ ɚɤɬɢɜɧɵɣ ɬɨɤ IR, ɫɨɡɞɚɜɚɟɦɵɣ ɪɟɡɢɫɬɨɪɨɦ, ɬɚɤɠɟ 
ɞɨɥɠɟɧ ɛɵɬɶ ɛɨɥɶɲɟ ɟɦɤɨɫɬɧɨɝɨ ɬɨɤɚ ɫɟɬɢ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɚɤɬɢɜɧɵɣ ɬɨɤ, 
ɫɨɡɞɚɜɚɟɦɵɣ ɪɟɡɢɫɬɨɪɨɦ, ɩɪɟɜɵɲɚɟɬ ɟɦɤɨɫɬɧɵɣ ɬɨɤ ɫɟɬɢ ɧɟ ɦɟɧɟɟ ɱɟɦ ɜ 2 ɪɚɡɚ. 
Ɉɛɵɱɧɨ, ɬɨɤ, ɫɨɡɞɚɜɚɟɦɵɣ ɪɟɡɢɫɬɨɪɨɦ ɩɪɢ ɧɢɡɤɨɨɦɧɨɦ ɪɟɡɢɫɬɢɜɧɨɦ ɡɚɡɟɦɥɟɧɢɢ 
ɧɟɣɬɪɚɥɢ, ɥɟɠɢɬ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 20 ɞɨ 2000 Ⱥ. 

Ʉ ɩɪɟɢɦɭɳɟɫɬɜɚɦ ɫɟɬɟɣ ɫ ɧɟɣɬɪɚɥɶɸ, ɡɚɡɟɦɥɟɧɧɨɣ ɱɟɪɟɡ ɪɟɡɢɫɬɨɪ ɦɨɠɧɨ 
ɨɬɧɟɫɬɢ: 

1. Ɉɬɫɭɬɫɬɜɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɧɟɦɟɞɥɟɧɧɨɦ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɮɚɡɧɨɝɨ 
ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ (ɬɨɥɶɤɨ ɞɥɹ ɜɵɫɨɤɨɨɦɧɨɝɨ ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɢ); 

2. Ɉɬɫɭɬɫɬɜɢɟ ɞɭɝɨɜɵɯ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ; 
3. ɉɪɨɫɬɚɹ ɪɟɚɥɢɡɚɰɢɹ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ; 
4. ɂɫɤɥɸɱɟɧɢɟ ɩɨɜɪɟɠɞɟɧɢɣ ɢɡɦɟɪɢɬɟɥɶɧɵɯ Ɍɇ ɢɡ-ɡɚ ɮɟɪɪɨɪɟɡɨɧɚɧɫɧɵɯ 

ɩɪɨɰɟɫɫɨɜ; 
5. ɍɦɟɧɶɲɟɧɢɟ ɜɟɪɨɹɬɧɨɫɬɢ ɩɨɪɚɠɟɧɢɹ ɩɟɪɫɨɧɚɥɚ ɢ ɩɨɫɬɨɪɨɧɧɢɯ ɥɢɰ (ɩɪɢ 

ɧɢɡɤɨɨɦɧɨɦ ɡɚɡɟɦɥɟɧɢɢ ɧɟɣɬɪɚɥɢ ɢ ɛɵɫɬɪɨɦ ɨɬɤɥɸɱɟɧɢɢ). 
Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɫɟɬɟɣ ɫ ɧɟɣɬɪɚɥɶɸ, ɡɚɡɟɦɥɟɧɧɨɣ ɱɟɪɟɡ ɪɟɡɢɫɬɨɪ ɦɨɠɧɨ 

ɨɬɧɟɫɬɢ: 
1. ɍɜɟɥɢɱɟɧɢɟ ɬɨɤɚ ɜ ɦɟɫɬɟ ɩɨɜɪɟɠɞɟɧɢɹ (ɬɨɥɶɤɨ ɞɥɹ ɧɢɡɤɨɨɦɧɨɝɨ 

ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɢ); 
2. ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɨɬɤɥɸɱɟɧɢɹ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ (ɬɨɥɶɤɨ ɞɥɹ 

ɧɢɡɤɨɨɦɧɨɝɨ ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɢ). 
Ɍɚɤɢɟ ɫɭɳɟɫɬɜɟɧɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɫɟɬɟɣ ɫ ɪɟɡɢɫɬɢɜɧɵɦ ɡɚɡɟɦɥɟɧɢɟɦ 

ɧɟɣɬɪɚɥɢ ɤɚɤ ɨɬɫɭɬɫɬɜɢɟ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɩɪɢ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ 
ɡɟɦɥɸ, ɢɫɤɥɸɱɟɧɢɟ ɮɟɪɪɨɪɟɡɨɧɚɧɫɧɵɯ ɩɪɨɰɟɫɫɨɜ ɧɚɫɵɳɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
ɧɚɩɪɹɠɟɧɢɹ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɨɪɝɚɧɢɡɚɰɢɢ ɫɟɥɟɤɬɢɜɧɨɣ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɨɬ 
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ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɩɪɟɞɨɩɪɟɞɟɥɢɥɢ ɲɢɪɨɤɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɬɨɝɨ ɪɟɠɢɦɚ ɜ 
ɡɚɪɭɛɟɠɧɵɯ ɫɬɪɚɧɚɯ. 

ɉɪɢɫɭɳɢɟ ɪɟɠɢɦɭ ɪɟɡɢɫɬɢɜɧɨɝɨ ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɢ ɧɟɞɨɫɬɚɬɤɢ 
(ɭɜɟɥɢɱɟɧɢɟ ɬɨɤɚ ɜ ɦɟɫɬɟ ɩɨɜɪɟɠɞɟɧɢɹ ɢ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɨɬɤɥɸɱɟɧɢɹ ɡɚɦɵɤɚɧɢɣ) 
ɩɪɟɨɞɨɥɟɜɚɸɬɫɹ ɡɚ ɫɱɟɬ ɛɵɫɬɪɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɮɢɞɟɪɚ ɢ 
ɨɪɝɚɧɢɡɚɰɢɢ ɪɟɡɟɪɜɧɨɝɨ ɩɢɬɚɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ. 

Ɉɪɝɚɧɢɡɚɰɢɹ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɹɯ ɫ 
ɜɵɫɨɤɨɨɦɧɵɦ ɢ ɧɢɡɤɨɨɦɧɵɦ ɡɚɡɟɦɥɟɧɢɟɦ ɧɟɣɬɪɚɥɢ ɦɨɠɟɬ ɨɬɥɢɱɚɬɶɫɹ. Ʉɚɤ 
ɩɪɚɜɢɥɨ, ɜ ɫɟɬɹɯ ɫ ɜɵɫɨɤɨɨɦɧɵɦ ɡɚɡɟɦɥɟɧɢɟɦ ɧɟɣɬɪɚɥɢ ɡɚɳɢɬɵ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ 
ɡɟɦɥɸ ɞɟɣɫɬɜɭɸɬ ɧɚ ɫɢɝɧɚɥ. ɉɪɢ ɷɬɨɦ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɚɤ ɩɪɨɫɬɵɟ 
ɬɨɤɨɜɵɟ ɡɚɳɢɬɵ ɩɪɢ ɫɭɳɟɫɬɜɟɧɧɨɦ ɩɪɟɜɵɲɟɧɢɢ ɚɤɬɢɜɧɵɦ ɬɨɤɨɦ ɟɦɤɨɫɬɧɨɝɨ, 
ɬɚɤ ɢ ɧɚɩɪɚɜɥɟɧɧɵɟ ɡɚɳɢɬɵ ɩɪɢ ɡɧɚɱɢɬɟɥɶɧɵɯ ɫɨɛɫɬɜɟɧɧɵɯ ɟɦɤɨɫɬɧɵɯ ɬɨɤɚɯ 
ɩɪɢɫɨɟɞɢɧɟɧɢɣ. Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɫ ɞɟɣɫɬɜɢɟɦ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜ 
ɫɟɬɹɯ ɫ ɜɵɫɨɤɨɨɦɧɵɦ ɪɟɡɢɫɬɢɜɧɵɦ ɡɚɡɟɦɥɟɧɢɟɦ ɧɟɣɬɪɚɥɢ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ, 
ɧɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɧɟɦɟɞɥɟɧɧɨɦ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɮɚɡɧɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɬɚɤɢɯ 
ɫɟɬɹɯ ɧɟɬ. 

ȼ ɫɟɬɹɯ ɫ ɧɢɡɤɨɨɦɧɵɦ ɡɚɡɟɦɥɟɧɢɟɦ ɧɟɣɬɪɚɥɢ ɡɚɳɢɬɵ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ 
ɡɟɦɥɸ ɞɨɥɠɧɵ ɞɟɣɫɬɜɨɜɚɬɶ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɮɢɞɟɪɚ ɫ ɦɢɧɢɦɚɥɶɧɨ 
ɜɨɡɦɨɠɧɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. Ɉɞɧɨɮɚɡɧɨɟ ɡɚɦɵɤɚɧɢɟ ɩɪɢ ɧɢɡɤɨɨɦɧɨɦ 
ɪɟɡɢɫɬɢɜɧɨɦ ɡɚɡɟɦɥɟɧɢɢ ɧɟɣɬɪɚɥɢ ɞɨɥɠɧɨ ɨɬɤɥɸɱɚɬɶɫɹ ɬɚɤɠɟ ɛɵɫɬɪɨ, ɤɚɤ ɢ 
ɞɜɭɯɮɚɡɧɨɟ ɢɥɢ ɬɪɟɯɮɚɡɧɨɟ ɄɁ. 

Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ ɢɡɥɨɠɟɧɧɨɦ ɜɵɲɟ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɜ ɫɟɬɹɯ 
6–35 ɤȼ ɧɚɢɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɵɦɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɹɜɥɹɸɬɫɹ ɪɟɠɢɦ 
ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɢ ɱɟɪɟɡ ɞɭɝɨɝɚɫɹɳɢɣ ɪɟɚɤɬɨɪ ɫ ɧɢɡɤɨɜɨɥɶɬɧɵɦ 
ɲɭɧɬɢɪɭɸɳɢɦ ɪɟɡɢɫɬɨɪɨɦ ɢ ɪɟɠɢɦ ɡɚɡɟɦɥɟɧɢɹ ɱɟɪɟɡ ɪɟɡɢɫɬɨɪ (ɜɵɫɨɤɨɨɦɧɵɣ 
ɢɥɢ ɧɢɡɤɨɨɦɧɵɣ). 

 
9.2 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɹɯ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ 
 
Ɋɚɫɫɦɨɬɪɢɦ ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɡɚɳɢɬ ɨɬ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ, ɤɨɬɨɪɵɟ 

ɫɟɝɨɞɧɹ ɪɟɚɥɢɡɭɸɬɫɹ ɧɚ Ƚɗɋ. 
ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɡɚɳɢɬɵ ɨɬ ɈɁɁ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɪɚɜɧɟɧɢɢ ɜɟɥɢɱɢɧɵ ɢ 

ɮɚɡɵ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 3I0 ɢ 3U0 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 
3U0 ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ, ɨɞɧɚ ɢɡ ɜɬɨɪɢɱɧɵɯ ɨɛɦɨɬɨɤ 
ɤɨɬɨɪɨɝɨ ɫɨɛɪɚɧɚ ɩɨ ɫɯɟɦɟ ɪɚɡɨɦɤɧɭɬɵɣ ɬɪɟɭɝɨɥɶɧɢɤ (ɪɢɫɭɧɨɤ 9.5). Ɍɨɤ 3I0 
ɩɨɥɭɱɚɸɬ ɫ ɩɨɦɨɳɶɸ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
(ɪɢɫɭɧɨɤ 9.6). 
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Ɋɢɫɭɧɨɤ 9.5 – ɋɨɟɞɢɧɟɧɢɟ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɜ 
«ɪɚɡɨɦɤɧɭɬɵɣ ɬɪɟɭɝɨɥɶɧɢɤ» 

 

 
 

Ɋɢɫɭɧɨɤ 9.6 – Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
 
Ɋɚɫɫɦɨɬɪɢɦ ɜɟɤɬɨɪɧɵɟ ɞɢɚɝɪɚɦɦɵ ɧɚɩɪɹɠɟɧɢɣ ɢ ɬɨɤɨɜ ɩɪɢ ɨɞɧɨɮɚɡɧɨɦ 

ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 9.7. 
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Ɋɢɫɭɧɨɤ 9.7 – ȼɟɤɬɨɪɧɵɟ ɞɢɚɝɪɚɦɦɵ ɬɨɤɨɜ ɢ ɧɚɩɪɹɠɟɧɢɣ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ 
(ɚ) ɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɮɚɡɵ A (ɛ) 

 
ɉɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɨɞɧɨɣ ɢɡ ɮɚɡ ɟɟ ɩɨɬɟɧɰɢɚɥ ɫɬɚɧɨɜɢɬɫɹ ɪɚɜɧɵɦ 

ɩɨɬɟɧɰɢɚɥɭ ɡɟɦɥɢ, ɬ.ɟ. ɪɚɜɧɵɦ ɧɭɥɸ. ɉɪɢ ɷɬɨɦ ɧɚɩɪɹɠɟɧɢɟ ɜ ɡɞɨɪɨɜɵɯ ɮɚɡɚɯ, 
ɫɨɝɥɚɫɧɨ ɜɟɤɬɨɪɧɨɣ ɞɢɚɝɪɚɦɦɟ, ɜɨɡɪɚɫɬɚɟɬ ɜ √͵ ɪɚɡ ɢ ɫɬɚɧɨɜɢɬɫɹ ɪɚɜɧɵɦ 
ɥɢɧɟɣɧɨɦɭ. 

Ɋɚɫɫɦɨɬɪɢɦ ɫɯɟɦɭ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 
(ɪɢɫɭɧɨɤ 9.5). ɇɚ ɪɢɫɭɧɤɟ ɜɢɞɧɨ, ɱɬɨ ɮɚɡɧɵɟ ɨɛɦɨɬɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɫɨɟɞɢɧɹɸɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɬ.ɟ. ɫɨɝɥɚɫɧɨ ɜɬɨɪɨɦɭ ɡɚɤɨɧɭ Ʉɢɪɯɝɨɮɚ, 
ɧɚɩɪɹɠɟɧɢɟ ɦɟɠɞɭ ɤɪɚɣɧɢɦɢ ɤɥɟɦɦɚɦɢ ɦɨɠɧɨ ɜɵɱɢɫɥɢɬɶ, ɤɚɤ ɫɭɦɦɭ 
ɧɚɩɪɹɠɟɧɢɣ ɬɪɟɯ ɮɚɡ. 

Ⱦɨ ɬɨɝɨ, ɤɚɤ ɜ ɫɟɬɢ ɩɨɹɜɥɹɟɬɫɹ ɡɚɦɵɤɚɧɢɟ, ɮɚɡɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɬɪɟɯ ɮɚɡ 
ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɭɪɚɜɧɨɜɟɲɟɧɧɭɸ ɬɪɨɣɤɭ ɜɟɤɬɨɪɨɜ ɢ ɜɡɚɢɦɧɨ ɤɨɦɩɟɧɫɢɪɭɸɬ 
ɞɪɭɝ ɞɪɭɝɚ. ȼ ɪɟɚɥɶɧɨɣ ɫɟɬɢ ɦɟɠɞɭ ɡɚɠɢɦɚɦɢ ɪɚɡɨɦɤɧɭɬɨɝɨ ɬɪɟɭɝɨɥɶɧɢɤɚ 
ɫɭɳɟɫɬɜɭɟɬ ɧɚɩɪɹɠɟɧɢɟ ɧɟɛɚɥɚɧɫɚ, ɨɛɭɫɥɨɜɥɟɧɧɨɟ ɧɟɫɢɦɦɟɬɪɢɱɧɨɫɬɶɸ 
ɜɟɤɬɨɪɨɜ ɮɚɡɧɵɯ ɧɚɩɪɹɠɟɧɢɣ. ȼɟɥɢɱɢɧɚ ɧɚɩɪɹɠɟɧɢɹ ɧɟɛɚɥɚɧɫɚ ɫɨɫɬɚɜɥɹɟɬ 
ɩɨɪɹɞɤɚ 1 ȼ. 

ɉɪɢ ɡɚɦɵɤɚɧɢɢ ɮɚɡɵ ɡɜɟɡɞɚ ɧɚɩɪɹɠɟɧɢɣ ɢɫɤɚɠɚɟɬɫɹ, ɢ ɫɭɦɦɚ ɧɚɩɪɹɠɟɧɢɣ 
ɫɬɚɧɨɜɢɬɫɹ ɨɬɥɢɱɧɨɣ ɨɬ ɧɭɥɹ. ȼ ɪɚɡɨɦɤɧɭɬɨɦ ɬɪɟɭɝɨɥɶɧɢɤɟ ɩɪɨɢɫɯɨɞɢɬ 
ɫɥɨɠɟɧɢɟ ɮɚɡɧɵɯ ɧɚɩɪɹɠɟɧɢɣ. ɇɚ ɜɟɤɬɨɪɧɨɣ ɞɢɚɝɪɚɦɦɟ (ɪɢɫɭɧɨɤ 9.7, ɛ) ɜɢɞɧɨ, 
ɱɬɨ ɢɫɤɚɠɟɧɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɮɚɡ B ɢ C ɜ ɫɭɦɦɟ ɞɚɸɬ ɜɟɤɬɨɪ, ɦɨɞɭɥɶ ɤɨɬɨɪɨɝɨ 
ɩɪɟɜɵɲɚɟɬ ɦɨɞɭɥɶ ɮɚɡɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɜ 3 ɪɚɡɚ. 
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ɇɚɩɪɹɠɟɧɢɟ ɧɚ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɫɨɛɪɚɧɧɨɣ ɜ ɪɚɡɨɦɤɧɭɬɵɣ 
ɬɪɟɭɝɨɥɶɧɢɤ, ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɛɭɞɟɬ ɫɨɫɬɚɜɥɹɬɶ 100 ȼ. 

Ɍɨɤ, ɩɪɨɬɟɤɚɸɳɢɣ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɷɬɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 3U0 ɛɭɞɟɬ ɩɨ ɮɚɡɟ 
ɨɬɫɬɚɜɚɬɶ ɨɬ ɧɚɩɪɹɠɟɧɢɹ ɧɚ 90º, ɬɚɤ ɤɚɤ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɰɟɩɢ ɞɥɹ ɬɨɤɚ ɡɚɦɵɤɚɧɢɹ 
ɛɭɞɟɬ ɢɦɟɬɶ ɱɢɫɬɨ ɟɦɤɨɫɬɧɵɣ ɯɚɪɚɤɬɟɪ. 

ȼ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɦɚɥ ɢ ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ ɧɟɛɚɥɚɧɫɨɦ ɜɟɤɬɨɪɨɜ ɬɨɤɚ, 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɩɪɨɜɨɞɨɜ ɮɚɡ ɜɧɭɬɪɢ ɨɤɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
ɉɪɢ ɩɨɹɜɥɟɧɢɢ ɡɚɦɵɤɚɧɢɹ ɨɞɧɨɣ ɢɡ ɮɚɡ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɬɨɤɚ ɩɨɜɪɟɠɞɟɧɧɨɝɨ 
ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɧɚɱɢɧɚɟɬ ɩɪɨɬɟɤɚɬɶ ɟɦɤɨɫɬɧɵɣ ɬɨɤ ɡɚɦɵɤɚɧɢɹ. ɗɬɨɬ ɬɨɤ ɦɨɠɧɨ 
ɨɩɪɟɞɟɥɢɬɶ, ɩɨɥɶɡɭɹɫɶ ɫɯɟɦɨɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 9.8. 

 

 
 

Ɋɢɫɭɧɨɤ 9.8 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɨɞɧɨɮɚɡɧɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ 
 
ɇɚ ɫɯɟɦɟ ɜɢɞɧɨ, ɱɬɨ ɧɚ ɡɟɦɥɸ ɡɚɦɤɧɭɬɚ ɮɚɡɚ Ⱥ ɩɟɪɜɨɝɨ ɮɢɞɟɪɚ. Ɂɚɦɵɤɚɧɢɟ 

ɦɨɠɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɱɟɪɟɡ ɞɭɝɭ, ɱɟɪɟɡ ɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɥɢɛɨ ɛɵɬɶ 
ɦɟɬɚɥɥɢɱɟɫɤɢɦ. ɑɟɪɟɡ ɡɟɦɥɸ ɬɨɤ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɧɟɩɨɜɪɟɠɞɟɧɧɵɟ ɮɚɡɵ ɩɟɪɜɨɝɨ 
ɮɢɞɟɪɚ ɢ ɱɟɪɟɡ ɬɪɢ ɮɚɡɵ ɧɟɩɨɜɪɟɠɞɟɧɧɵɯ ɮɢɞɟɪɨɜ. ɉɪɢ ɷɬɨɦ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ 
ɬɨɤɚ ɤɚɠɞɨɝɨ ɧɟɩɨɜɪɟɠɞɟɧɧɨɝɨ ɮɢɞɟɪɚ ɛɭɞɟɬ ɩɪɨɬɟɤɚɬɶ ɫɨɛɫɬɜɟɧɧɵɣ ɟɦɤɨɫɬɧɵɣ 
ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɹ. 
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ȼ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɬɨɤɚ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɮɢɞɟɪɚ ɛɭɞɭɬ ɫɤɥɚɞɵɜɚɬɶɫɹ 
ɟɦɤɨɫɬɧɵɟ ɬɨɤɢ ɡɞɨɪɨɜɵɯ ɮɚɡ B ɢ C ɩɟɪɜɨɝɨ ɮɢɞɟɪɚ ɢ ɬɨɤ ɡɚɦɵɤɚɧɢɹ 
ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ, ɤɨɬɨɪɵɣ ɪɚɜɟɧ ɫɭɦɦɟ ɟɦɤɨɫɬɧɵɯ ɬɨɤɨɜ ɧɟɩɨɜɪɟɠɞɟɧɧɵɯ 
ɮɢɞɟɪɨɜ, ɬ.ɟ. ɟɦɤɨɫɬɧɵɣ ɬɨɤ, ɨɛɭɫɥɨɜɥɟɧɧɵɣ ɟɦɤɨɫɬɶɸ ɫɟɬɢ. ɉɨɥɭɱɢɦ 
ɫɥɟɞɭɸɳɟɟ ɜɵɪɚɠɟɧɢɟ ɞɥɹ ɬɨɤɚ ɜ ɪɟɥɟ KA1: 

 Iʟ = Iʠ,ʠʔʡʗ − (Iେ,୆ଵ + Iେ,େଵ)       (9.1) 
 
ȿɦɤɨɫɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɤɚɠɞɨɣ ɮɚɡɵ ɡɚɜɢɫɢɬ ɨɬ ɟɦɤɨɫɬɢ ɷɬɨɣ ɮɚɡɵ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɟɦɥɢ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɩɪɢɧɢɦɚɟɬɫɹ ɫɟɬɶ, ɜɵɩɨɥɧɟɧɧɚɹ 
ɨɞɢɧɚɤɨɜɵɦ ɤɚɛɟɥɟɦ, ɫ ɪɚɜɧɨɣ ɞɥɢɧɨɣ ɨɬɯɨɞɹɳɢɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ. ȼ ɬɚɤɨɦ 
ɫɥɭɱɚɟ ɦɨɠɧɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɟɦɤɨɫɬɶ ɜɫɟɯ ɮɚɡɧɵɯ ɤɚɛɟɥɟɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɟɦɥɢ 
ɪɚɜɧɵ. 

ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɦɨɠɧɨ ɷɤɜɢɜɚɥɟɧɬɢɪɨɜɚɬɶ ɟɦɤɨɫɬɶ ɫɟɬɢ ɢ ɟɦɤɨɫɬɶ ɤɚɛɟɥɟɣ 
ɮɚɡ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɮɢɞɟɪɚ. ȿɫɥɢ ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɪɚɜɧɚ C, ɬɨ ɟɦɤɨɫɬɶ ɫɟɬɢ 
ɞɥɹ ɫɯɟɦɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 9.8 ɫɨɫɬɚɜɢɬ 9C, ɚ ɟɦɤɨɫɬɶ ɮɚɡ B ɢ C 
ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɮɢɞɟɪɚ 2C. Ɂɧɚɹ ɷɤɜɢɜɚɥɟɧɬɧɵɟ ɟɦɤɨɫɬɢ, ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɟɦɤɨɫɬɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ: 

 Xʠ,ʠʔʡʗ = ଵଽωେ,         (9.2) 

 Xେ,୆େ = ଵଶωେ.         (9.3) 

 
ɂɡ ɜɵɪɚɠɟɧɢɣ (9.2) ɢ (9.3) ɜɢɞɧɨ, ɱɬɨ ɟɦɤɨɫɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɟɬɢ 

ɦɟɧɶɲɟ ɟɦɤɨɫɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɮɚɡ B ɢ C ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɮɢɞɟɪɚ. 
Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ ɬɨɤɚ ɡɚɦɵɤɚɧɢɹ ɦɨɠɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜɵɪɚɠɟɧɢɟɦ 

(9.4). Iେ = ଷUబXC = ͵ ∙ Uʣ ∙ ω ∙ C,       (9.4) 

 
ɝɞɟ Iେ – ɟɦɤɨɫɬɧɵɣ ɬɨɤ ɡɚɦɵɤɚɧɢɹ, Ⱥ; ͵U଴ – ɧɚɩɪɹɠɟɧɢɟ ɡɚɦɵɤɚɧɢɹ, ȼ; Xେ – ɟɦɤɨɫɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɭɱɚɫɬɤɚ ɫɟɬɢ, Ɉɦ; Uʣ – ɮɚɡɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɟɬɢ, ȼ; ω – ɭɝɥɨɜɚɹ ɱɚɫɬɨɬɚ, ɫ-1; C – ɟɦɤɨɫɬɶ ɭɱɚɫɬɤɚ ɫɟɬɢ, Ɏ. 

 
ɉɨɞɫɬɚɜɢɜ ɜ ɜɵɪɚɠɟɧɢɟ (9.4) ɜɟɥɢɱɢɧɭ ɟɦɤɨɫɬɟɣ ɫɟɬɢ ɢ ɩɨɜɪɟɠɞɟɧɧɨɝɨ 

ɮɢɞɟɪɚ ɩɨɥɭɱɢɦ ɜɵɪɚɠɟɧɢɹ ɞɥɹ ɬɨɤɨɜ: 
 Iେ,୆ଵ + Iେ,େଵ = ͸ ∙ Uʣ ∙ ω ∙ C, 
 Iʠ,ʠʔʡʗ = ʹ͹ ∙ Uʣ ∙ ω ∙ C. 
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Ɍɨɝɞɚ, ɫɨɝɥɚɫɧɨ ɜɵɪɚɠɟɧɢɸ (9.1) ɬɨɤ ɜ ɪɟɥɟ KA1: 
 Iʟ = ʹ͹ ∙ Uʣ ∙ ω ∙ C − ͸ ∙ Uʣ ∙ ω ∙ C = ʹͳ ∙ Uʣ ∙ ω ∙ C.   (9.5) 
 
ɂɡ ɜɵɪɚɠɟɧɢɹ (9.5) ɜɢɞɧɨ, ɱɬɨ ɟɦɤɨɫɬɧɵɣ ɬɨɤ ɨɞɧɨɮɚɡɧɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ 

ɡɟɦɥɸ ɜ ɫɟɬɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 9.8 ɩɪɟɜɵɲɚɟɬ ɫɨɛɫɬɜɟɧɧɵɣ 
ɟɦɤɨɫɬɧɵɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɹ, ɨɬ ɤɨɬɨɪɨɝɨ ɞɨɥɠɧɚ ɨɬɫɬɪɚɢɜɚɬɶɫɹ ɡɚɳɢɬɚ ɨɬ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ. 

ȼ ɫɨɜɪɟɦɟɧɧɵɯ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɬɟɪɦɢɧɚɥɚɯ ɢɡɦɟɪɟɧɧɵɟ ɬɨɤ ɢ 
ɧɚɩɪɹɠɟɧɢɟ 3I0 ɢ 3U0 ɩɨɫɬɭɩɚɸɬ ɜ ɬɟɪɦɢɧɚɥ, ɝɞɟ ɞɚɬɱɢɤɢ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 
ɩɪɟɨɛɪɚɡɭɸɬ ɚɧɚɥɨɝɨɜɵɣ ɫɢɝɧɚɥ. Ⱦɚɥɟɟ ɜ ɬɟɪɦɢɧɚɥɟ ɩɪɨɝɪɚɦɦɧɵɦ ɫɩɨɫɨɛɨɦ 
ɩɪɨɢɫɯɨɞɢɬ ɫɪɚɜɧɟɧɢɟ ɜɟɥɢɱɢɧɵ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɭɝɥɚ ɦɟɠɞɭ 
ɧɢɦɢ. 

ȼ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɫɟɬɢ ɬɨɤ, ɩɪɨɬɟɤɚɸɳɢɣ ɩɨ ɮɚɡɚɦ 
ɩɪɢɟɦɧɢɤɨɜ, ɢɦɟɟɬ ɢɧɞɭɤɬɢɜɧɵɣ ɯɚɪɚɤɬɟɪ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɢɧɞɭɤɬɢɜɧɵɦ 
ɯɚɪɚɤɬɟɪɨɦ ɧɚɝɪɭɡɤɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɬɨɤ ɨɩɟɪɟɠɚɟɬ 
ɧɚɩɪɹɠɟɧɢɟ. ɉɪɢ ɩɨɹɜɥɟɧɢɢ ɡɚɦɵɤɚɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɜɨɪɨɬ ɜɟɤɬɨɪɚ ɬɨɤɚ, 
ɩɪɨɬɟɤɚɸɳɟɝɨ ɜ ɡɚɳɢɬɟ, ɢ ɬɨɤ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɮɢɞɟɪɚ ɧɚɱɢɧɚɟɬ ɨɬɫɬɚɜɚɬɶ ɨɬ 
ɧɚɩɪɹɠɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢ ɧɚ 90º. 

Ȼɥɨɤ ɥɨɝɢɤɢ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɝɨ ɬɟɪɦɢɧɚɥɚ ɫɪɚɜɧɢɜɚɟɬ ɜɟɥɢɱɢɧɭ ɬɨɤɚ, 
ɧɚɩɪɹɠɟɧɢɹ ɢ ɭɝɥɚ ɫɞɜɢɝɚ ɦɟɠɞɭ ɧɢɦɢ ɫ ɡɚɞɚɧɧɨɣ ɭɫɬɚɜɤɨɣ ɢ, ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ 
ɡɚɞɚɧɧɵɯ ɡɧɚɱɟɧɢɣ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɩɪɢɫɨɟɞɢɧɟɧɢɹ. 

 
9.3 ɂɬɨɝɢ 
 
ɉɨɞɜɨɞɹ ɢɬɨɝɢ ɜɵɲɟɫɤɚɡɚɧɧɨɦɭ, ɦɨɠɧɨ ɫɤɚɡɚɬɶ ɫɥɟɞɭɸɳɟɟ. ɋɟɝɨɞɧɹ ɧɚ 

ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɪɟɚɥɢɡɭɟɬɫɹ ɫ ɭɱɟɬɨɦ 
ɫɥɟɞɭɸɳɢɯ ɯɚɪɚɤɬɟɪɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ: 

 ɩɢɬɚɧɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɪɟɡɟɪɜɢɪɭɟɬɫɹ ɨɬ ɞɜɭɯ 
ɢɫɬɨɱɧɢɤɨɜ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɬɶ ɢɯ ɛɟɫɩɟɪɟɛɨɣɧɭɸ ɪɚɛɨɬɭ ɩɪɢ 
ɨɬɤɥɸɱɟɧɢɢ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ; 

 ɧɚ Ƚɗɋ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɨɜɪɟɦɟɧɧɵɟ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɬɟɪɦɢɧɚɥɵ, ɩɨɡɜɨɥɹɸɳɢɟ ɪɟɚɥɢɡɨɜɚɬɶ ɫɟɥɟɤɬɢɜɧɭɸ, 
ɱɭɜɫɬɜɢɬɟɥɶɧɭɸ ɡɚɳɢɬɭ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ; 

 Ƚɗɋ ɹɜɥɹɟɬɫɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦ ɩɪɟɞɩɪɢɹɬɢɟɦ, ɧɚ ɤɨɬɨɪɨɦ ɞɥɢɬɟɥɶɧɚɹ 
ɪɚɛɨɬɚ ɫɟɬɢ ɫɪɟɞɧɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɫ ɡɚɦɵɤɚɧɢɟɦ ɧɚ ɡɟɦɥɸ, ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 
ɩɨɪɚɠɟɧɢɸ ɩɟɪɫɨɧɚɥɚ, ɱɬɨ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɛɵɫɬɪɨɝɨ ɨɬɤɥɸɱɟɧɢɹ 
ɡɚɦɵɤɚɧɢɹ. 

ɗɬɢ ɨɫɨɛɟɧɧɨɫɬɢ ɨɛɭɫɥɚɜɥɢɜɚɸɬ ɬɟɯɧɢɱɟɫɤɭɸ ɜɨɡɦɨɠɧɨɫɬɶ ɢ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɵɯ, ɫɟɥɟɤɬɢɜɧɵɯ 
ɡɚɳɢɬ ɨɬ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ, ɞɟɣɫɬɜɭɸɳɢɯ ɫ ɜɵɞɟɪɠɤɚɦɢ ɜɪɟɦɟɧɢ ɩɨɪɹɞɤɚ ɏɏ 
ɫɟɤɭɧɞ. 

ɇɟɫɦɨɬɪɹ ɧɚ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɢ ɡɚɳɢɬɵ, ɜɫɟ ɟɳɟ ɨɫɬɚɸɬɫɹ 
ɬɚɤɢɟ ɧɟɞɨɫɬɚɬɤɢ ɪɟɠɢɦɚ ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɧɟɣɬɪɚɥɢ, ɤɚɤ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ɜ ɫɟɬɢ 
ɩɪɢ ɡɚɦɵɤɚɧɢɹɯ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɨɞɢɬɶ ɤ ɩɨɹɜɥɟɧɢɸ ɦɧɨɝɨɦɟɫɬɧɵɯ 
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ɡɚɦɵɤɚɧɢɣ ɢ ɨɩɚɫɧɨɫɬɶ ɩɨɜɪɟɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ ɜɫɥɟɞɫɬɜɢɟ 
ɮɟɪɪɨɪɟɡɨɧɚɧɫɚ. 

Ʉɥɸɱɟɜɵɦ ɦɨɦɟɧɬɨɦ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɪɟɠɢɦɚ ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɢ ɫɟɬɢ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɜɵɛɨɪ ɦɟɠɞɭ ɛɵɫɬɪɵɦ, ɫɟɥɟɤɬɢɜɧɵɦ 
ɨɬɤɥɸɱɟɧɢɟɦ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɭɱɚɫɬɤɚ ɫɟɬɢ ɢ ɞɥɢɬɟɥɶɧɵɦ ɫɨɯɪɚɧɟɧɢɟɦ ɪɟɠɢɦɚ 
ɨɞɧɨɮɚɡɧɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ. ɉɨɞɨɛɧɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɞɥɢɬɟɥɶɧɨɦ 
ɫɨɯɪɚɧɟɧɢɢ ɬɚɤɨɝɨ ɚɜɚɪɢɣɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫɟɬɢ ɜɨɡɧɢɤɚɟɬ ɥɢɲɶ ɜ ɫɥɭɱɚɟ 
ɨɬɫɭɬɫɬɜɢɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɩɢɬɚɧɢɹ ɩɨɬɪɟɛɢɬɟɥɹ. ɉɪɢ ɷɬɨɦ ɷɮɮɟɤɬɢɜɧɨɟ 
ɩɪɢɦɟɧɟɧɢɟ ɞɭɝɨɝɚɫɹɳɟɝɨ ɪɟɚɤɬɨɪɚ ɜɨɡɦɨɠɧɨ ɬɨɥɶɤɨ ɜ ɫɢɦɦɟɬɪɢɱɧɵɯ ɫɟɬɹɯ ɫ 
ɦɚɥɨ ɢɡɦɟɧɹɸɳɟɣɫɹ ɤɨɧɮɢɝɭɪɚɰɢɟɣ. ȼ ɨɫɬɚɥɶɧɵɯ ɜɚɪɢɚɧɬɚɯ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ 
ɨɤɚɡɵɜɚɟɬɫɹ ɢɡɨɥɢɪɨɜɚɧɧɚɹ ɧɟɣɬɪɚɥɶ ɢ ɢɧɨɝɞɚ – ɧɟɣɬɪɚɥɶ, ɡɚɡɟɦɥɟɧɧɚɹ ɱɟɪɟɡ 
ɪɟɡɢɫɬɨɪ. 

Ⱦɥɹ ɛɵɫɬɪɨɝɨ ɢ ɫɟɥɟɤɬɢɜɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɫ ɨɞɧɨɮɚɡɧɵɦ 
ɡɚɦɵɤɚɧɢɟɦ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɨɣ ɜɨ ɜɫɟɯ ɫɥɭɱɚɹɯ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦ ɨɤɚɡɵɜɚɟɬɫɹ 
ɪɟɡɢɫɬɢɜɧɨɟ ɡɚɡɟɦɥɟɧɢɟ ɧɟɣɬɪɚɥɢ. Ɍɚɤɨɟ ɤɨɦɩɥɟɤɫɧɨɟ ɪɟɲɟɧɢɟ ɥɢɤɜɢɞɢɪɭɟɬ ɜɫɟ 
ɧɟɞɨɫɬɚɬɤɢ, ɩɪɢɫɭɳɢɟ ɫɟɬɹɦ ɫ ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɢ ɤɨɦɩɟɧɫɢɪɨɜɚɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, ɢ 
ɜɵɜɨɞɢɬ ɫɟɬɢ ɫɪɟɞɧɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɛɨɥɟɟ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɧɚɞɟɠɧɨɫɬɢ ɢ 
ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ, ɫɜɨɣɫɬɜɟɧɧɵɣ ɫɟɬɹɦ ɧɚɩɪɹɠɟɧɢɟɦ 110 ɤȼ ɢ ɜɵɲɟ. 
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ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɧɚ ɪɟɤɟ Ʉɚɬɭɧɶ 

ɛɵɥ ɫɩɪɨɟɤɬɢɪɨɜɚɧ ɝɢɞɪɨɭɡɟɥ. Ɉɫɧɨɜɧɵɦɢ ɧɟɬɪɢɜɢɚɥɶɧɵɦɢ ɪɟɲɟɧɢɹɦɢ ɩɪɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ ɹɜɥɹɸɬɫɹ: 

 ɜɵɛɨɪ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɪɚɡɦɟɳɟɧɢɹ ɞɭɛɥɢɪɭɸɳɟɣ ɦɨɳɧɨɫɬɢ ɜ ɪɚɡɦɟɪɟ 100 
Ɇȼɬ; 

 ɭɫɬɚɧɨɜɤɚ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɯ ɞɢɚɝɨɧɚɥɶɧɵɯ ɬɭɪɛɢɧ, ɩɨɡɜɨɥɢɜɲɚɹ 
ɪɚɫɲɢɪɢɬɶ ɡɨɧɭ ɪɚɛɨɬɵ ɬɭɪɛɢɧ ɫ ɧɚɢɛɨɥɶɲɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ɄɉȾ, ɜ ɫɪɚɜɧɟɧɢɢ ɫ 
ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɦɢ ɬɭɪɛɢɧɚɦɢ; 

 ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɨɫɤɚ-ɬɪɚɦɩɥɢɧɚ, ɤɚɤ ɭɫɬɪɨɣɫɬɜɚ ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ, 
ɱɬɨ ɩɨɡɜɨɥɢɥɨ ɫɧɢɡɢɬɶ ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɚ ɫɱɟɬ ɢɫɤɥɸɱɟɧɢɹ ɛɨɥɶɲɨɝɨ 
ɨɛɴɟɦɚ ɪɚɛɨɬ ɩɨ ɜɵɪɚɛɨɬɤɟ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ ɩɪɢ ɜɨɡɜɟɞɟɧɢɢ ɢɧɵɯ 
ɝɚɫɢɬɟɥɟɣ; 

 ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɜɵɫɨɤɨɣ ɧɚɞɟɠɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ 
ɝɥɚɜɧɨɣ ɫɯɟɦɨɣ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɜɵɛɪɚɧɚ ɫɯɟɦɚ ɫ ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ 
ɫɢɫɬɟɦɚɦɢ ɲɢɧ; 

 ɬɚɤ ɠɟ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɫɢɫɬɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɞɜɭɯ ɤɥɚɫɫɨɜ ɧɚɩɪɹɠɟɧɢɹ – 6/0,4 ɤȼ 
ɫ ɪɟɡɟɪɜɧɵɦ ɩɢɬɚɧɢɟɦ ɨɬ ȾȽɍ. 
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Ƚɗɋ – ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ; 
Ƚɍ – ɝɢɞɪɨɭɡɟɥ; 
Ɉɗɋ – ɨɛɴɟɞɢɧёɧɧɚɹ ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ; 
ɊȾɍ – ɪɟɝɢɨɧɚɥɶɧɨɟ ɞɢɫɩɟɬɱɟɪɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ; 
Ɍɗɐ – ɬɟɩɥɨɷɥɟɤɬɪɨɰɟɧɬɪɚɥɶ; 
ȿɗɋ – ɟɞɢɧɚɹ ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ; 
ɂɄɇ – ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ; 
ɇɉɍ – ɧɨɪɦɚɥɶɧɵɣ ɩɨɞɩɨɪɧɵɣ ɭɪɨɜɟɧɶ; 
ɍɆɈ – ɭɪɨɜɟɧɶ ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ; 
ȼȻ – ɜɟɪɯɧɢɣ ɛɶɟɮ; 
ɇȻ – ɧɢɠɧɢɣ ɛɶɟɮ; 
ɄɉȾ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ; 
ȽɌ – ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɬɭɪɛɢɧɚ; 
ȽȽ – ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ; 
Ɍɗɋ – ɬɟɩɥɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ; 
ȽȺ – ɝɢɞɪɨɚɝɪɟɝɚɬ; 
Ƚɍɏ – ɝɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɢɞɪɨɬɭɪɛɢɧɵ; 
ɊɄ – ɪɚɛɨɱɟɟ ɤɨɥɟɫɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ; 
Ɇɇɍ – ɦɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ; 
ɉȼɄ – ɩɪɨɝɪɚɦɦɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ; 
ɄɁ – ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ; 
ȾɁ – ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ; 
ɍɊɈȼ – ɭɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ; 
ɌɌ – ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ; 
ȼȽ – ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɝɟɧɟɪɚɬɨɪ; 
ȺɊɁ – ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɣ ɡɚɬɜɨɪ; 
ɋȼɉɌ – ɫɢɫɬɟɦɚ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ; 
Ɍɇ – ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ; 
ɈɁɁ – ɨɞɧɨɮɚɡɧɨɟ ɡɚɦɵɤɚɧɢɟ ɧɚ ɡɟɦɥɸ; 
ɇɇ – ɧɢɡɲɟɟ ɧɚɩɪɹɠɟɧɢɟ; 
ȼȽȽ – ɜɵɤɥɸɱɚɬɟɥɶ ɝɟɧɟɪɚɬɨɪɧɵɣ ɝɚɡɨɜɵɣ; 
Ɂɉɇ – ɡɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
ɏɏ – ɯɨɥɨɫɬɨɣ ɯɨɞ; 
ɋɈ – ɫɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ; 
ɉɈ – ɩɭɫɤɨɜɨɣ ɨɪɝɚɧ; 
ɂɈ – ɢɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ; 
ɌɈ – ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ; 
ȼɅ – ɜɨɡɞɭɲɧɚɹ ɥɢɧɢɹ; 
Ɇɒȼ – ɦɟɠɞɭ ɲɢɧɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ; 
Ɍɋɇ – ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 
ɉɆɇ – ɩɭɫɤ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ; 
ɁɁȽ – ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɜ ɝɟɧɟɪɚɬɨɪɟ; 
ȿɋɍ – ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 

Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɪɟɤɢ Ʉɚɬɭɧɶ 
 

Ɍɚɛɥɢɰɚ Ⱥ.1 – Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪ. Ʉɚɬɭɧɶ 
Ɋɚɫɯɨɞɵ ɜ ɤɭɛɢɱɟɫɤɢɯ ɦɟɬɪɚɯ 

Ƚɨɞ I II  III  IV V VI  VII VIII IX X XI  XII ܳ̅ʒʝʓ 
1932 203 193 188 266 1169 1448 1193 1000 728 520 299 241 621 
1933 178 173 178 473 812 1010 923 953 661 309 264 203 512 
1934 198 188 183 190 1253 1676 998 868 727 480 299 228 607 
1935 158 158 183 287 1451 1518 1089 696 410 289 213 178 553 
1936 178 172 168 204 703 2741 1504 1012 591 400 288 208 681 
1937 170 168 173 255 1237 2302 1488 890 712 439 259 203 691 
1938 183 178 178 533 1969 1597 1879 1145 848 581 299 213 800 
1939 162 161 168 285 1542 1484 1598 870 445 378 232 188 626 
1940 191 181 171 350 1095 1720 1029 909 696 460 299 223 610 
1941 198 187 176 436 1456 2121 1378 897 807 561 420 235 739 
1942 175 172 180 224 981 2182 1309 1066 596 430 264 207 649 
1943 163 163 172 335 1144 1794 1079 882 475 329 234 187 580 
1944 165 162 169 288 1201 1809 1409 774 567 379 251 197 614 
1945 151 150 165 557 1141 924 719 732 374 278 198 174 464 
1946 263 227 216 376 897 2272 1396 1224 1169 861 489 327 810 
1947 178 168 178 350 1276 2134 1998 1136 677 450 283 208 753 
1948 158 157 168 350 1071 1788 1365 842 455 369 219 178 593 
1949 164 162 168 335 1236 1870 1315 798 515 348 232 188 611 
1950 166 162 173 189 1679 1655 1032 869 567 329 241 188 604 
1951 149 148 163 335 1192 933 866 586 334 273 198 171 446 
1952 169 166 178 260 1449 2329 1807 1063 606 339 246 192 734 
1953 158 156 168 238 1164 1236 861 650 435 298 221 182 481 
1954 168 158 171 228 1327 1254 755 696 576 378 254 200 514 
1955 183 144 137 316 1796 2041 1368 840 683 484 277 214 707 
1956 166 160 168 335 1237 1871 1320 802 512 105 228 193 592 
1957 208 217 195 266 747 2141 1201 1124 638 486 267 216 642 
1958 208 198 149 298 1176 2232 2436 1401 830 505 334 249 835 
1959 176 170 179 421 1212 1681 1312 863 584 381 255 228 622 
1960 178 183 213 287 745 2232 1869 1265 787 439 286 202 724 
1961 284 249 221 527 1129 2020 1458 1147 842 469 344 329 752 
1962 168 163 175 350 1449 1170 797 723 430 308 278 229 520 
1963 163 144 168 214 810 1674 951 689 440 328 313 209 509 
1964 151 163 173 255 915 1643 1164 804 405 288 244 193 533 
1965 225 219 188 305 1328 1060 878 718 717 509 348 356 571 
1966 152 155 175 299 947 3127 1740 931 576 378 248 197 744 
1967 190 188 188 365 966 924 1082 1204 757 514 282 217 573 
1968 152 155 175 345 2843 967 965 565 384 297 237 197 607 
1969 188 174 172 314 3196 2694 1762 890 720 597 353 269 944 
1970 188 170 151 365 1452 2046 933 960 671 524 298 208 664 
1971 170 163 170 326 1386 2157 1487 811 510 348 243 175 662 
1972 188 158 163 385 1352 1857 1010 778 535 378 240 198 604 
1973 178 170 175 446 1081 2685 1528 937 566 378 264 209 718 
1974 153 153 168 446 952 818 753 584 367 280 197 173 420 
1975 149 153 169 235 723 2432 1226 785 424 447 266 168 598 
1976 192 207 207 266 1365 1305 967 804 510 618 256 218 576 
1977 214 211 212 485 1119 1695 1148 1016 544 530 335 245 646 
1978 195 203 190 428 925 1374 913 822 317 352 239 175 511 
1979 196 186 175 271 1188 1833 1078 747 594 460 384 219 611 
1980 186 181 186 253 1399 1534 1085 704 541 358 263 195 574 
1981 185 169 169 368 1416 1257 864 642 506 352 216 203 529 ܳ̅ʛʔʠ 180,6 174,3 176,9 330,3 1266 1765 1246 882,3 587,2 411,8 273,9 212,1 625,6 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

Ɍɚɛɥɢɰɚ Ⱥ.2 – Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɤɪɢɜɚɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɯ 
ɪɚɫɯɨɞɨɜ ɪ. Ʉɚɬɭɧɶ 

P, % 1 3 5 10 20 50 75 95 97 99 99,9 
Q, ɦ3/ɫ 907 844 811 763 709 617 551 472 454 424 381 

 
Ɍɚɛɥɢɰɚ Ⱥ.3 – Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɤɪɢɜɚɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɢɯ ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɪɚɫɯɨɞɨɜ ɪ. Ʉɚɬɭɧɶ ɞɥɹ P0,1% 

P, % 0,01 0,1 0,5 1 2 3 5 10 20 30 40 
Q, ɦ3/ɫ 4447 3895 3473 3285 3076 2956 2790 2550 2279 2096 1945 

 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.3 

P, % 50 60 75 80 95 97 99 99,9 
Q, ɦ3/ɫ 1815 1685 1486 1419 1095 1012 866 658 

 
Ɍɚɛɥɢɰɚ Ⱥ.4 – Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɤɪɢɜɚɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɢɯ ɦɢɧɢɦɚɥɶɧɵɯ 
ɪɚɫɯɨɞɨɜ ɪ. Ʉɚɬɭɧɶ 

P, % 1 2 3 5 10 20 30 40 

Q, ɦ3/ɫ 218 211 207 202 194 184 177 172 

 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.4 

P, % 50 60 75 80 95 97 99 99,9 

Q, ɦ3/ɫ 167 162 153 150 136 132 124 112 

 
Ɍɚɛɥɢɰɚ Ⱥ.5 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɛɴɟɦɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

Ɉɛɴёɦ, ɦ3 0 0,02 0,04 0,06 0,08 0,1 0,12 0,14 0,16 ∇ȼȻ, ɦ 446,1 458,3 466,4 471,7 475,4 478,1 480,4 482,5 484,6 

 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.5 

Ɉɛɴёɦ, ɦ3 0,18 0,2 0,22 0,24 0,26 0,28 0,3 0,32 0,34 ∇ȼȻ, ɦ 486,7 488,9 491,0 493,0 494,9 496,6 498,1 499,4 500,7 

 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.5 

Ɉɛɴёɦ, ɦ3 0,36 0,38 0,4 0,42 0,44 0,46 0,48 ∇ȼȻ, ɦ 502,0 503,3 504,8 506,3 507,8 509,0 509,4 

 
Ɍɚɛɥɢɰɚ Ⱥ.6 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɪɚɫɯɨɞɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ɉɬɦɟɬɤɚ, ɦ Ʌɟɬɧɢɣ ɪɚɫɯɨɞ, ɦ3/ɫ Ɂɢɦɧɢɣ ɪɚɫɯɨɞ, ɦ3/ɫ 
446 0 0 
447 208 187,2 
448 540 486 
449 977 879,3 
450 1704 1533,6 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.6 

Ɉɬɦɟɬɤɚ, ɦ Ʌɟɬɧɢɣ ɪɚɫɯɨɞ, ɦ3/ɫ Ɂɢɦɧɢɣ ɪɚɫɯɨɞ, ɦ3/ɫ 
451 2685 2416,5 
452 3890 3501 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

Ɋɚɫɱɟɬɵ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ 
 

Ɍɚɛɥɢɰɚ Ȼ.1 – Ɋɚɫɱɟɬ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ ɜ əɧɜɚɪɟ 

ɑɚɫɵ 
Ɋɚɫɯɨɞɵ, ɦ3/ɫ Ɉɛɴёɦɵ, ɤɦ3 Ɉɬɦɟɬɤɢ, ɦ ɇɚɩɨɪ, ɦ Ɇɨɳɧɨɫɬɶ, Ɇȼɬ ܳʤʠ ܳʞʐ ܳʠʞ ܳʑʓʤʟ ܳʒЭʠ ܳʜʐ ܸː ˃˚  ܸ݀ ܸ̱ ˑː ܼː˃˚ʑʐ

 ܼˍˑːʑʐ
 ܼ˔ʑ˓ʐ

 ܼʜʐ ܪʒЭʠ ʒܰЭʠ ˓ܰ˃˄ 

11 0 147 100 49 196 196 0,1355 0,0002 0,1353 482,00 481,98 481,99 446,93 34,70 60 60 
12 0 147 100 56 203 203 0,1353 0,0002 0,1351 481,98 481,96 481,97 446,96 34,65 62 62 
13 0 147 100 28 175 175 0,1351 0,0001 0,1350 481,96 481,95 481,96 446,84 34,76 54 54 
14 0 147 100 22 169 169 0,1350 0,0001 0,1349 481,95 481,94 481,95 446,81 34,78 52 52 
15 0 147 100 24 171 171 0,1349 0,0001 0,1349 481,94 481,94 481,94 446,82 34,76 52 52 
16 0 147 100 40 187 187 0,1349 0,0001 0,1347 481,94 481,92 481,93 446,89 34,68 57 57 
17 0 147 100 66 213 213 0,1347 0,0002 0,1345 481,92 481,90 481,91 447,00 34,55 65 65 
18 0 147 100 66 213 213 0,1345 0,0002 0,1342 481,90 481,87 481,89 447,00 34,53 65 65 
19 0 147 100 64 211 211 0,1342 0,0002 0,1340 481,87 481,85 481,86 447,00 34,50 64 64 
20 0 147 100 118 265 265 0,1340 0,0004 0,1336 481,85 481,80 481,83 447,22 34,25 80 80 
21 0 147 100 30 177 177 0,1336 0,0001 0,1335 481,80 481,79 481,80 446,85 34,59 54 54 
22 0 147 100 -12 135 135 0,1335 0,0000 0,1335 481,79 481,79 481,79 446,66 34,77 41 41 
23 0 147 100 -47 100 100 0,1335 -0,0002 0,1337 481,79 481,81 481,80 446,50 34,94 31 31 
0 0 147 100 -47 100 100 0,1337 -0,0002 0,1339 481,81 481,83 481,82 446,50 34,96 31 31 
1 0 147 100 -47 100 100 0,1339 -0,0002 0,1340 481,83 481,85 481,84 446,50 34,98 31 31 
2 0 147 100 -47 100 100 0,1340 -0,0002 0,1342 481,85 481,87 481,86 446,50 35,00 31 31 
3 0 147 100 -47 100 100 0,1342 -0,0002 0,1344 481,87 481,88 481,88 446,50 35,02 31 31 
4 0 147 100 -47 100 100 0,1344 -0,0002 0,1345 481,88 481,90 481,89 446,50 35,03 31 31 
5 0 147 100 -47 100 100 0,1345 -0,0002 0,1347 481,90 481,92 481,91 446,50 35,05 31 31 
6 0 147 100 -47 100 100 0,1347 -0,0002 0,1349 481,92 481,94 481,93 446,50 35,07 31 31 
7 0 147 100 -47 100 100 0,1349 -0,0002 0,1350 481,94 481,95 481,95 446,50 35,09 31 31 
8 0 147 100 -47 100 100 0,1350 -0,0002 0,1352 481,95 481,97 481,96 446,50 35,10 31 31 
9 0 147 100 -40 107 107 0,1352 -0,0001 0,1354 481,97 481,99 481,98 446,53 35,09 33 33 
10 0 147 100 -32 115 115 0,1354 -0,0001 0,1355 481,99 482,00 482,00 446,57 35,07 36 36 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

Ɍɚɛɥɢɰɚ Ȼ.2 – Ɋɚɫɱɟɬ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ ɜ Ɏɟɜɪɚɥɟ 

ɑɚɫɵ 
Ɋɚɫɯɨɞɵ, ɦ3/ɫ Ɉɛɴёɦɵ, ɤɦ3 Ɉɬɦɟɬɤɢ, ɦ ɇɚɩɨɪ, ɦ Ɇɨɳɧɨɫɬɶ, Ɇȼɬ ܳʤʠ ܳʞʐ ܳʠʞ ܳʑʓʤʟ ܳʒЭʠ ܳʜʐ ܸː ˃˚  ܸ݀ ܸ̱ ˑː ܼː˃˚ʑʐ

 ܼˍˑːʑʐ
 ܼ˔ʑ˓ʐ

 ܼʜʐ ܪʒЭʠ ʒܰЭʠ ˓ܰ˃˄ 

10 0 128 100 21 149 149 0,1355 0,0001 0,1354 482,00 482,00 482,00 446,73 34,91 46 46 
11 0 128 100 53 181 181 0,1354 0,0002 0,1352 482,00 481,97 481,99 446,87 34,76 55 55 
12 0 128 100 -3 125 125 0,1352 0,0000 0,1352 481,97 481,98 481,98 446,62 35,00 39 39 
13 0 128 100 -21 107 107 0,1352 -0,0001 0,1353 481,98 481,98 481,98 446,53 35,09 33 33 
14 0 128 100 2 130 130 0,1353 0,0000 0,1353 481,98 481,98 481,98 446,64 34,98 40 40 
15 0 128 100 5 133 133 0,1353 0,0000 0,1353 481,98 481,98 481,98 446,65 34,97 41 41 
16 0 128 100 -2 126 126 0,1353 0,0000 0,1353 481,98 481,98 481,98 446,62 35,00 39 39 
17 0 128 100 -5 123 123 0,1353 0,0000 0,1353 481,98 481,98 481,98 446,61 35,01 38 38 
18 0 128 100 88 216 216 0,1353 0,0003 0,1350 481,98 481,95 481,97 447,02 34,59 66 66 
19 0 128 100 96 224 224 0,1350 0,0003 0,1347 481,95 481,91 481,93 447,05 34,52 68 68 
20 0 128 100 36 164 164 0,1347 0,0001 0,1345 481,91 481,90 481,91 446,79 34,76 50 50 
21 0 128 100 15 143 143 0,1345 0,0001 0,1345 481,90 481,90 481,90 446,70 34,84 44 44 
22 0 128 100 25 153 153 0,1345 0,0001 0,1344 481,90 481,89 481,90 446,74 34,80 47 47 
23 0 128 100 -28 100 100 0,1344 -0,0001 0,1345 481,89 481,90 481,90 446,50 35,04 31 31 
0 0 128 100 -28 100 100 0,1345 -0,0001 0,1346 481,90 481,91 481,91 446,50 35,05 31 31 
1 0 128 100 -28 100 100 0,1346 -0,0001 0,1347 481,91 481,92 481,92 446,50 35,06 31 31 
2 0 128 100 -28 100 100 0,1347 -0,0001 0,1348 481,92 481,93 481,93 446,50 35,07 31 31 
3 0 128 100 -28 100 100 0,1348 -0,0001 0,1349 481,93 481,94 481,94 446,50 35,08 31 31 
4 0 128 100 -28 100 100 0,1349 -0,0001 0,1350 481,94 481,95 481,95 446,50 35,09 31 31 
5 0 128 100 -28 100 100 0,1350 -0,0001 0,1351 481,95 481,96 481,96 446,50 35,10 31 31 
6 0 128 100 -28 100 100 0,1351 -0,0001 0,1352 481,96 481,97 481,97 446,50 35,11 31 31 
7 0 128 100 -28 100 100 0,1352 -0,0001 0,1353 481,97 481,98 481,98 446,50 35,12 31 31 
8 0 128 100 -28 100 100 0,1353 -0,0001 0,1354 481,98 481,99 481,99 446,50 35,13 31 31 
9 0 128 100 -28 100 100 0,1354 -0,0001 0,1355 481,99 482,00 482,00 446,50 35,14 31 31 

 
 



 

 

135 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

Ɍɚɛɥɢɰɚ Ȼ.3 – Ɋɚɫɱɟɬ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ ɜ Ɇɚɪɬɟ 

ɑɚɫɵ 
Ɋɚɫɯɨɞɵ, ɦ3/ɫ Ɉɛɴёɦɵ, ɤɦ3 Ɉɬɦɟɬɤɢ, ɦ ɇɚɩɨɪ, ɦ Ɇɨɳɧɨɫɬɶ, Ɇȼɬ ܳʤʠ ܳʞʐ ܳʠʞ ܳʑʓʤʟ ܳʒЭʠ ܳʜʐ ܸː ˃˚  ܸ݀ ܸ̱ ˑː ܼː˃˚ʑʐ

 ܼˍˑːʑʐ
 ܼ˔ʑ˓ʐ

 ܼʜʐ ܪʒЭʠ ʒܰЭʠ ˓ܰ˃˄ 

8 0 151 100 16 167 167 0,1355 0,0001 0,1354 482,00 482,00 482,00 446,81 34,83 51 51 
9 0 151 100 60 211 211 0,1354 0,0002 0,1352 482,00 481,97 481,99 447,00 34,63 64 64 
10 0 151 100 77 228 228 0,1352 0,0003 0,1349 481,97 481,95 481,96 447,07 34,53 69 69 
11 0 151 100 43 194 194 0,1349 0,0002 0,1348 481,95 481,93 481,94 446,92 34,66 59 59 
12 0 151 100 20 171 171 0,1348 0,0001 0,1347 481,93 481,92 481,93 446,82 34,75 52 52 
13 0 151 100 -10 141 141 0,1347 0,0000 0,1348 481,92 481,92 481,92 446,69 34,87 43 43 
14 0 151 100 -16 135 135 0,1348 -0,0001 0,1348 481,92 481,93 481,93 446,66 34,91 42 42 
15 0 151 100 -5 146 146 0,1348 0,0000 0,1348 481,93 481,93 481,93 446,71 34,86 45 45 
16 0 151 100 -34 117 117 0,1348 -0,0001 0,1350 481,93 481,95 481,94 446,58 35,00 36 36 
17 0 151 100 -39 112 112 0,1350 -0,0001 0,1351 481,95 481,96 481,96 446,56 35,04 35 35 
18 0 151 100 9 160 160 0,1351 0,0000 0,1351 481,96 481,96 481,96 446,77 34,83 49 49 
19 0 151 100 48 199 199 0,1351 0,0002 0,1349 481,96 481,94 481,95 446,95 34,64 61 61 
20 0 151 100 85 236 236 0,1349 0,0003 0,1346 481,94 481,91 481,93 447,10 34,47 72 72 
21 0 151 100 85 236 236 0,1346 0,0003 0,1343 481,91 481,87 481,89 447,10 34,43 72 72 
22 0 151 100 92 243 243 0,1343 0,0003 0,1339 481,87 481,84 481,86 447,13 34,37 74 74 
23 0 151 100 -28 123 123 0,1339 -0,0001 0,1340 481,84 481,85 481,85 446,61 34,88 38 38 
0 0 151 100 -51 100 100 0,1340 -0,0002 0,1342 481,85 481,87 481,86 446,50 35,00 31 31 
1 0 151 100 -51 100 100 0,1342 -0,0002 0,1344 481,87 481,89 481,88 446,50 35,02 31 31 
2 0 151 100 -51 100 100 0,1344 -0,0002 0,1346 481,89 481,91 481,90 446,50 35,04 31 31 
3 0 151 100 -51 100 100 0,1346 -0,0002 0,1348 481,91 481,93 481,92 446,50 35,06 31 31 
4 0 151 100 -51 100 100 0,1348 -0,0002 0,1350 481,93 481,95 481,94 446,50 35,08 31 31 
5 0 151 100 -51 100 100 0,1350 -0,0002 0,1352 481,95 481,97 481,96 446,50 35,10 31 31 
6 0 151 100 -51 100 100 0,1352 -0,0002 0,1353 481,97 481,99 481,98 446,50 35,12 31 31 
7 0 151 100 -51 100 100 0,1353 -0,0002 0,1355 481,99 482,00 482,00 446,50 35,14 31 31 

 
 



 

 

136 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

Ɍɚɛɥɢɰɚ Ȼ.4 – Ɋɚɫɱɟɬ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ ɜ Ⱥɩɪɟɥɟ 

ɑɚɫɵ 
Ɋɚɫɯɨɞɵ, ɦ3/ɫ Ɉɛɴёɦɵ, ɤɦ3 Ɉɬɦɟɬɤɢ, ɦ ɇɚɩɨɪ, ɦ Ɇɨɳɧɨɫɬɶ, Ɇȼɬ ܳʤʠ ܳʞʐ ܳʠʞ ܳʑʓʤʟ ܳʒЭʠ ܳʜʐ ܸː ˃˚  ܸ݀ ܸ̱ ˑː ܼː˃˚ʑʐ

 ܼˍˑːʑʐ
 ܼ˔ʑ˓ʐ

 ܼʜʐ ܪʒЭʠ ʒܰЭʠ ˓ܰ˃˄ 

10 0 244 100 39 283 283 0,1355 0,0001 0,1354 482,00 481,99 482,00 447,29 34,35 86 86 
11 0 244 100 77 321 321 0,1354 0,0003 0,1351 481,99 481,96 481,98 447,43 34,19 97 97 
12 0 244 100 43 287 287 0,1351 0,0002 0,1349 481,96 481,94 481,95 447,30 34,29 87 87 
13 0 244 100 102 346 346 0,1349 0,0004 0,1346 481,94 481,90 481,92 447,53 34,03 104 104 
14 0 244 100 85 329 329 0,1346 0,0003 0,1343 481,90 481,87 481,89 447,46 34,07 99 99 
15 0 244 100 78 322 322 0,1343 0,0003 0,1340 481,87 481,84 481,86 447,44 34,06 97 97 
16 0 244 100 105 349 349 0,1340 0,0004 0,1336 481,84 481,80 481,82 447,54 33,92 104 104 
17 0 244 100 97 341 341 0,1336 0,0003 0,1332 481,80 481,77 481,79 447,51 33,92 102 102 
18 0 244 100 112 356 356 0,1332 0,0004 0,1328 481,77 481,72 481,75 447,56 33,83 106 106 
19 0 244 100 70 314 314 0,1328 0,0003 0,1326 481,72 481,70 481,71 447,41 33,94 94 94 
20 0 244 100 90 334 334 0,1326 0,0003 0,1323 481,70 481,66 481,68 447,48 33,84 100 100 
21 0 244 100 100 344 344 0,1323 0,0004 0,1319 481,66 481,62 481,64 447,52 33,76 102 102 
22 0 244 100 95 339 339 0,1319 0,0003 0,1316 481,62 481,59 481,61 447,50 33,75 101 101 
23 0 244 100 80 324 324 0,1316 0,0003 0,1313 481,59 481,56 481,58 447,45 33,77 96 96 
0 0 244 100 -52 192 192 0,1313 -0,0002 0,1315 481,56 481,58 481,57 446,92 34,29 58 58 
1 0 244 100 -144 100 100 0,1315 -0,0005 0,1320 481,58 481,63 481,61 446,50 34,75 31 31 
2 0 244 100 -144 100 100 0,1320 -0,0005 0,1325 481,63 481,69 481,66 446,50 34,80 31 31 
3 0 244 100 -144 100 100 0,1325 -0,0005 0,1330 481,69 481,74 481,72 446,50 34,86 31 31 
4 0 244 100 -144 100 100 0,1330 -0,0005 0,1335 481,74 481,80 481,77 446,50 34,91 31 31 
5 0 244 100 -144 100 100 0,1335 -0,0005 0,1341 481,80 481,85 481,83 446,50 34,97 31 31 
6 0 244 100 -144 100 100 0,1341 -0,0005 0,1346 481,85 481,91 481,88 446,50 35,02 31 31 
7 0 244 100 -144 100 100 0,1346 -0,0005 0,1351 481,91 481,96 481,94 446,50 35,08 31 31 
8 0 244 100 -95 149 149 0,1351 -0,0003 0,1354 481,96 482,00 481,98 446,73 34,89 46 46 
9 0 244 100 -22 222 222 0,1354 -0,0001 0,1355 482,00 482,00 482,00 447,04 34,60 68 68 

 
 



 

 

137 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

Ɍɚɛɥɢɰɚ Ȼ.5 – Ɋɚɫɱɟɬ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ ɜ ɋɟɧɬɹɛɪɟ 

ɑɚɫɵ 
Ɋɚɫɯɨɞɵ, ɦ3/ɫ Ɉɛɴёɦɵ, ɤɦ3 Ɉɬɦɟɬɤɢ, ɦ ɇɚɩɨɪ, ɦ Ɇɨɳɧɨɫɬɶ, Ɇȼɬ ܳʤʠ ܳʞʐ ܳʠʞ ܳʑʓʤʟ ܳʒЭʠ ܳʜʐ ܸː ˃˚  ܸ݀ ܸ̱ ˑː ܼː˃˚ʑʐ

 ܼˍˑːʑʐ
 ܼ˔ʑ˓ʐ

 ܼʜʐ ܪʒЭʠ ʒܰЭʠ ˓ܰ˃˄ 

9 0 422 100 36 458 458 0,1355 0,0001 0,1354 482,00 481,99 482,00 447,91 33,73 151 151 
10 0 422 100 86 508 508 0,1354 0,0003 0,1351 481,99 481,96 481,98 448,07 33,55 167 167 
11 0 422 100 109 531 531 0,1351 0,0004 0,1347 481,96 481,92 481,94 448,14 33,44 174 174 
12 0 422 100 92 514 514 0,1347 0,0003 0,1343 481,92 481,88 481,90 448,08 33,46 169 169 
13 0 422 100 67 489 489 0,1343 0,0002 0,1341 481,88 481,86 481,87 448,01 33,50 161 161 
14 0 422 100 86 508 508 0,1341 0,0003 0,1338 481,86 481,82 481,84 448,07 33,41 167 167 
15 0 422 100 66 488 488 0,1338 0,0002 0,1336 481,82 481,80 481,81 448,01 33,44 160 160 
16 0 422 100 51 473 473 0,1336 0,0002 0,1334 481,80 481,78 481,79 447,96 33,47 155 155 
17 0 422 100 88 510 510 0,1334 0,0003 0,1331 481,78 481,75 481,77 448,07 33,34 167 167 
18 0 422 100 79 501 501 0,1331 0,0003 0,1328 481,75 481,72 481,74 448,05 33,33 164 164 
19 0 422 100 105 527 527 0,1328 0,0004 0,1324 481,72 481,68 481,70 448,13 33,21 172 172 
20 0 422 100 101 523 523 0,1324 0,0004 0,1320 481,68 481,64 481,66 448,11 33,19 170 170 
21 0 422 100 180 602 602 0,1320 0,0006 0,1314 481,64 481,57 481,61 448,34 32,91 194 194 
22 0 422 100 182 604 604 0,1314 0,0007 0,1307 481,57 481,50 481,54 448,35 32,83 194 194 
23 0 422 100 -17 406 406 0,1307 -0,0001 0,1308 481,50 481,51 481,51 447,74 33,41 133 133 
0 0 422 100 -102 320 320 0,1308 -0,0004 0,1312 481,51 481,55 481,53 447,43 33,74 106 106 
1 0 422 100 -140 282 282 0,1312 -0,0005 0,1317 481,55 481,60 481,58 447,29 33,93 94 94 
2 0 422 100 -173 249 249 0,1317 -0,0006 0,1323 481,60 481,66 481,63 447,15 34,12 83 83 
3 0 422 100 -219 203 203 0,1323 -0,0008 0,1331 481,66 481,75 481,71 446,96 34,39 69 69 
4 0 422 100 -199 223 223 0,1331 -0,0007 0,1338 481,75 481,82 481,79 447,05 34,38 75 75 
5 0 422 100 -187 235 235 0,1338 -0,0007 0,1345 481,82 481,89 481,86 447,10 34,40 79 79 
6 0 422 100 -166 256 256 0,1345 -0,0006 0,1351 481,89 481,96 481,93 447,18 34,39 86 86 
7 0 422 100 -101 321 321 0,1351 -0,0004 0,1354 481,96 481,99 481,98 447,43 34,19 108 108 
8 0 422 100 -20 402 402 0,1354 -0,0001 0,1355 481,99 482,00 482,00 447,72 33,92 134 134 

 
 



 

 

138 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

Ɍɚɛɥɢɰɚ Ȼ.6 – Ɋɚɫɱɟɬ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ ɜ Ɉɤɬɹɛɪɟ 

ɑɚɫɵ 
Ɋɚɫɯɨɞɵ, ɦ3/ɫ Ɉɛɴёɦɵ, ɤɦ3 Ɉɬɦɟɬɤɢ, ɦ ɇɚɩɨɪ, ɦ Ɇɨɳɧɨɫɬɶ, Ɇȼɬ ܳʤʠ ܳʞʐ ܳʠʞ ܳʑʓʤʟ ܳʒЭʠ ܳʜʐ ܸː ˃˚  ܸ݀ ܸ̱ ˑː ܼː˃˚ʑʐ

 ܼˍˑːʑʐ
 ܼ˔ʑ˓ʐ

 ܼʜʐ ܪʒЭʠ ʒܰЭʠ ˓ܰ˃˄ 

8 0 313 100 8 321 321 0,1355 0,0000 0,1355 482,00 482,00 482,00 447,43 34,21 108 108 
9 0 313 100 61 374 374 0,1355 0,0002 0,1353 482,00 481,98 481,99 447,63 34,00 125 125 
10 0 313 100 30 343 343 0,1353 0,0001 0,1351 481,98 481,97 481,98 447,52 34,10 115 115 
11 0 313 100 36 349 349 0,1351 0,0001 0,1350 481,97 481,95 481,96 447,54 34,06 117 117 
12 0 313 100 27 340 340 0,1350 0,0001 0,1349 481,95 481,94 481,95 447,50 34,09 114 114 
13 0 313 100 24 337 337 0,1349 0,0001 0,1348 481,94 481,93 481,94 447,49 34,09 113 113 
14 0 313 100 27 340 340 0,1348 0,0001 0,1347 481,93 481,92 481,93 447,50 34,07 114 114 
15 0 313 100 -26 287 287 0,1347 -0,0001 0,1348 481,92 481,93 481,93 447,30 34,27 97 97 
16 0 313 100 60 373 373 0,1348 0,0002 0,1346 481,93 481,91 481,92 447,62 33,94 124 124 
17 0 313 100 145 458 458 0,1346 0,0005 0,1341 481,91 481,85 481,88 447,91 33,61 151 151 
18 0 313 100 198 511 511 0,1341 0,0007 0,1334 481,85 481,78 481,82 448,08 33,38 167 167 
19 0 313 100 200 513 513 0,1334 0,0007 0,1327 481,78 481,70 481,74 448,08 33,30 168 168 
20 0 313 100 165 478 478 0,1327 0,0006 0,1321 481,70 481,64 481,67 447,98 33,33 156 156 
21 0 313 100 73 386 386 0,1321 0,0003 0,1318 481,64 481,61 481,63 447,67 33,60 127 127 
22 0 313 100 73 386 386 0,1318 0,0003 0,1315 481,61 481,59 481,60 447,67 33,57 127 127 
23 0 313 100 -42 271 271 0,1315 -0,0002 0,1317 481,59 481,60 481,60 447,24 34,00 90 90 
0 0 313 100 -105 208 208 0,1317 -0,0004 0,1321 481,60 481,64 481,62 446,98 34,28 70 70 
1 0 313 100 -150 163 163 0,1321 -0,0005 0,1326 481,64 481,70 481,67 446,79 34,52 55 55 
2 0 313 100 -155 158 158 0,1326 -0,0006 0,1332 481,70 481,76 481,73 446,77 34,60 54 54 
3 0 313 100 -185 128 128 0,1332 -0,0007 0,1338 481,76 481,83 481,80 446,63 34,81 44 44 
4 0 313 100 -165 148 148 0,1338 -0,0006 0,1344 481,83 481,89 481,86 446,72 34,78 51 51 
5 0 313 100 -168 145 145 0,1344 -0,0006 0,1350 481,89 481,95 481,92 446,71 34,85 50 50 
6 0 313 100 -84 229 229 0,1350 -0,0003 0,1353 481,95 481,99 481,97 447,07 34,54 78 78 
7 0 313 100 -35 278 278 0,1353 -0,0001 0,1355 481,99 482,00 482,00 447,27 34,37 94 94 

 
 



 

 

139 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

Ɍɚɛɥɢɰɚ Ȼ.7 – Ɋɚɫɱɟɬ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ ɜ ɇɨɹɛɪɟ 

ɑɚɫɵ 
Ɋɚɫɯɨɞɵ, ɦ3/ɫ Ɉɛɴёɦɵ, ɤɦ3 Ɉɬɦɟɬɤɢ, ɦ ɇɚɩɨɪ, ɦ Ɇɨɳɧɨɫɬɶ, Ɇȼɬ ܳʤʠ ܳʞʐ ܳʠʞ ܳʑʓʤʟ ܳʒЭʠ ܳʜʐ ܸː ˃˚  ܸ݀ ܸ̱ ˑː ܼː˃˚ʑʐ

 ܼˍˑːʑʐ
 ܼ˔ʑ˓ʐ

 ܼʜʐ ܪʒЭʠ ʒܰЭʠ ˓ܰ˃˄ 

9 0 258 100 34 292 292 0,1355 0,0001 0,1354 482,00 481,99 482,00 447,32 34,32 88 88 
10 0 258 100 -6 252 252 0,1354 0,0000 0,1354 481,99 481,99 481,99 447,17 34,46 76 76 
11 0 258 100 28 286 286 0,1354 0,0001 0,1353 481,99 481,98 481,99 447,30 34,33 86 86 
12 0 258 100 4 262 262 0,1353 0,0000 0,1353 481,98 481,98 481,98 447,21 34,41 79 79 
13 0 258 100 62 320 320 0,1353 0,0002 0,1351 481,98 481,96 481,97 447,43 34,18 96 96 
14 0 258 100 76 334 334 0,1351 0,0003 0,1348 481,96 481,93 481,95 447,48 34,11 100 100 
15 0 258 100 89 347 347 0,1348 0,0003 0,1345 481,93 481,89 481,91 447,53 34,02 104 104 
16 0 258 100 118 376 376 0,1345 0,0004 0,1340 481,89 481,85 481,87 447,63 33,88 112 112 
17 0 258 100 120 378 378 0,1340 0,0004 0,1336 481,85 481,80 481,83 447,64 33,83 113 113 
18 0 258 100 182 440 440 0,1336 0,0007 0,1330 481,80 481,74 481,77 447,85 33,56 130 130 
19 0 258 100 211 469 469 0,1330 0,0008 0,1322 481,74 481,66 481,70 447,95 33,39 138 138 
20 0 258 100 200 458 458 0,1322 0,0007 0,1315 481,66 481,58 481,62 447,91 33,35 134 134 
21 0 258 100 154 412 412 0,1315 0,0006 0,1309 481,58 481,52 481,55 447,76 33,43 121 121 
22 0 258 100 154 412 412 0,1309 0,0006 0,1304 481,52 481,46 481,49 447,76 33,37 121 121 
23 0 258 100 -100 158 158 0,1304 -0,0004 0,1307 481,46 481,50 481,48 446,77 34,35 48 48 
0 0 258 100 -160 98 98 0,1307 -0,0006 0,1313 481,50 481,56 481,53 446,49 34,68 30 30 
1 0 258 100 -160 98 98 0,1313 -0,0006 0,1319 481,56 481,62 481,59 446,49 34,74 30 30 
2 0 258 100 -160 98 98 0,1319 -0,0006 0,1325 481,62 481,68 481,65 446,49 34,80 30 30 
3 0 258 100 -160 98 98 0,1325 -0,0006 0,1330 481,68 481,74 481,71 446,49 34,86 30 30 
4 0 258 100 -160 98 98 0,1330 -0,0006 0,1336 481,74 481,80 481,77 446,49 34,92 30 30 
5 0 258 100 -160 98 98 0,1336 -0,0006 0,1342 481,80 481,86 481,83 446,49 34,98 30 30 
6 0 258 100 -160 98 98 0,1342 -0,0006 0,1348 481,86 481,92 481,89 446,49 35,04 30 30 
7 0 258 100 -160 98 98 0,1348 -0,0006 0,1353 481,92 481,99 481,96 446,49 35,11 30 30 
8 0 258 100 -48 210 210 0,1353 -0,0002 0,1355 481,99 482,00 482,00 446,99 34,65 64 64 

 
 



 

 

140 

Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

Ɍɚɛɥɢɰɚ Ȼ.8 – Ɋɚɫɱɟɬ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ʉɚɬɭɧɶɫɤɨɣ Ƚɗɋ ɜ Ⱦɟɤɚɛɪɟ 

ɑɚɫɵ 
Ɋɚɫɯɨɞɵ, ɦ3/ɫ Ɉɛɴёɦɵ, ɤɦ3 Ɉɬɦɟɬɤɢ, ɦ ɇɚɩɨɪ, ɦ Ɇɨɳɧɨɫɬɶ, Ɇȼɬ ܳʤʠ ܳʞʐ ܳʠʞ ܳʑʓʤʟ ܳʒЭʠ ܳʜʐ ܸː ˃˚  ܸ݀ ܸ̱ ˑː ܼː˃˚ʑʐ

 ܼˍˑːʑʐ
 ܼ˔ʑ˓ʐ

 ܼʜʐ ܪʒЭʠ ʒܰЭʠ ˓ܰ˃˄ 

9 0 189 100 19 208 208 0,1355 0,0001 0,1354 482,00 482,00 482,00 446,98 34,66 63 63 
10 0 189 100 70 259 259 0,1354 0,0003 0,1352 482,00 481,97 481,99 447,19 34,44 79 79 
11 0 189 100 108 297 297 0,1352 0,0004 0,1348 481,97 481,93 481,95 447,34 34,25 90 90 
12 0 189 100 68 257 257 0,1348 0,0002 0,1345 481,93 481,90 481,92 447,19 34,37 78 78 
13 0 189 100 53 242 242 0,1345 0,0002 0,1344 481,90 481,88 481,89 447,12 34,41 73 73 
14 0 189 100 52 241 241 0,1344 0,0002 0,1342 481,88 481,86 481,87 447,12 34,39 73 73 
15 0 189 100 65 254 254 0,1342 0,0002 0,1339 481,86 481,84 481,85 447,17 34,32 77 77 
16 0 189 100 50 239 239 0,1339 0,0002 0,1338 481,84 481,82 481,83 447,11 34,36 72 72 
17 0 189 100 96 285 285 0,1338 0,0003 0,1334 481,82 481,78 481,80 447,30 34,14 86 86 
18 0 189 100 128 317 317 0,1334 0,0005 0,1329 481,78 481,73 481,76 447,42 33,98 95 95 
19 0 189 100 114 303 303 0,1329 0,0004 0,1325 481,73 481,69 481,71 447,37 33,98 91 91 
20 0 189 100 70 259 259 0,1325 0,0003 0,1323 481,69 481,66 481,68 447,19 34,13 78 78 
21 0 189 100 30 219 219 0,1323 0,0001 0,1322 481,66 481,65 481,66 447,03 34,27 66 66 
22 0 189 100 -89 100 100 0,1322 -0,0003 0,1325 481,65 481,69 481,67 446,50 34,81 31 31 
23 0 189 100 -89 100 100 0,1325 -0,0003 0,1328 481,69 481,72 481,71 446,50 34,85 31 31 
0 0 189 100 -89 100 100 0,1328 -0,0003 0,1331 481,72 481,75 481,74 446,50 34,88 31 31 
1 0 189 100 -89 100 100 0,1331 -0,0003 0,1335 481,75 481,79 481,77 446,50 34,91 31 31 
2 0 189 100 -89 100 100 0,1335 -0,0003 0,1338 481,79 481,82 481,81 446,50 34,95 31 31 
3 0 189 100 -89 100 100 0,1338 -0,0003 0,1341 481,82 481,86 481,84 446,50 34,98 31 31 
4 0 189 100 -89 100 100 0,1341 -0,0003 0,1344 481,86 481,89 481,88 446,50 35,02 31 31 
5 0 189 100 -89 100 100 0,1344 -0,0003 0,1347 481,89 481,92 481,91 446,50 35,05 31 31 
6 0 189 100 -89 100 100 0,1347 -0,0003 0,1351 481,92 481,96 481,94 446,50 35,08 31 31 
7 0 189 100 -89 100 100 0,1351 -0,0003 0,1354 481,96 481,99 481,98 446,50 35,12 31 31 
8 0 189 100 -18 171 171 0,1354 -0,0001 0,1355 481,99 482,00 482,00 446,82 34,82 52 52 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɞɛɨɪɚ ɬɢɩɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɬɭɪɛɢɧɵ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ 

 

 
 
Ɋɢɫɭɧɨɤ ȼ.1 – Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɦɨɞɟɥɶɧɵɯ ɪɟɚɤɬɢɜɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ 
 

 
 
Ɋɢɫɭɧɨɤ ȼ.2 – Ɂɨɧɵ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ 40ɚ-ȼ ɫ ɞɢɚɦɟɬɪɚɦɢ 7,1 ɢ 5 

ɦ 
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Ɋɢɫɭɧɨɤ ȼ.3 – Ɂɨɧɵ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ 40ɚ-ȼ ɫ ɞɢɚɦɟɬɪɚɦɢ 5,3 ɢ 
4,5 ɦ 

 

 
 
Ɋɢɫɭɧɨɤ ȼ.4 – Ɂɨɧɵ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ 40ɛ-ȼ ɫ ɞɢɚɦɟɬɪɚɦɢ 5,3 ɢ 

6,3 ɦ 
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Ɋɢɫɭɧɨɤ ȼ.5 – Ɂɨɧɵ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ50-ȼ60º ɫ ɞɢɚɦɟɬɪɚɦɢ 4,75 

ɢ 5,3 ɦ 
 

 
 
Ɋɢɫɭɧɨɤ ȼ.6 – Ɂɨɧɵ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ50-ȼ60º ɫ ɞɢɚɦɟɬɪɚɦɢ 6,7 

ɢ 7,1 ɦ 
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Ɋɢɫɭɧɨɤ ȼ.7 – ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɦɨɞɟɥɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ50-ȼ60º 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 
 

ɑɟɪɬɟɠ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
 

 
 

Ɋɢɫɭɧɨɤ Ƚ.1 – ɑɟɪɬёɠ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
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ɉɊɂɅɈɀȿɇɂȿ Ⱦ 
 

Ʉɚɪɬɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ Ɇɉ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɡɚɳɢɬ ȽȽ 
 

Ɍɚɛɥɢɰɚ Ⱦ.1 – Ʉɚɪɬɚ ɭɫɬɚɜɨɤ Ɇɉ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 

ɟɞɢɧɢɰɵ 
ɂɦɟɧɨɜɚɧɧɵɟ 

ɟɞɢɧɢɰɵ 

ɉɪɨɞɨɥɶɧɚɹ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ 

ɡɚɳɢɬɚ 
I∆G 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ, Iʠʟ.ʝ 

Ͳ,ͳͺ ∙ Iʜ 0,805 Ⱥ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,Kʡ 

0,45 – 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɪɦɨɠɟɧɢɹ, Iʜʡ 
Ͳ,Ͷ ∙ Iʜ 1,79 Ⱥ 

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, 
ȼ ͳ,ͷ ∙ Iʜ 6,71 Ⱥ 

ɈɌɋ, Iʝʡʠ ͷ ∙ Iʜ 22,35 Ⱥ 

ɁɁȽ 
U଴ 

tଵ U଴ଵୋ – 5 ȼ tଶ U଴ୋ – 15 ȼ U଴ଷ 
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ, Kʡ 
1,5 – 

Ɂɉɇ U> 2 
ɫɬɭɩɟɧɶ Uେʟଶ ͳ,Ͷ ∙ Uʜ 140 ȼ 

1 
ɫɬɭɩɟɧɶ Uେʟଵ ͳ,ʹ ∙ Uʜ 120 ȼ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɄɁ ɢ ɩɟɪɟɝɪɭɡɨɤ 

Iଶ 

ɋɈ Iଶʠʗʒʜ Ͳ,Ͳ͹ ∙ Iʜ 0,31 Ⱥ 

ɉɈ Iଶʞʢʠʙ Ͳ,ͳͷ ∙ Iʜ 0,67 Ⱥ 

ɈɌɋ I Iଶʠ.ʖ. Ͳ,ͳͻ ∙ Iʜ 0,85 Ⱥ 

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
Iଵ 

ɋɈ Iʠʗʒʜ ͳ,Ͳ͹ ∙ Iʜ 4,78 Ⱥ 
ɉɈ Iଵʞʢʠʙ ͳ,ͳ ∙ Iʜ 4,92 Ⱥ 

ɈɌɋ Iଵʝʡʠ ͳ,ͷ͵ ∙ Iʜ 6,84 Ⱥ 

ȾɁ Z< 1 
ɫɬɭɩɟɧɶ 

Z୍ 0,085 1,1 Ɉɦ Zʠʛ୍ Ͳ,ͳͷ ∙ Zଵ 0,17 Ɉɦ 
2 

ɫɬɭɩɟɧɶ 
Z୍୍ 0,35 4,5 Ɉɦ Zʠʛ୍୍ Ͳ,ͳͷ ∙ Zଶ 0,675 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

I˓ 
ɋɈ IP ʠʗʒʜ. ͳ,Ͳ͹ ∙ Iʜ 5,13 Ⱥ 
ɉɈ IP ʞʢʠʙ. ͳ,ͳ ∙ Iʜ 5,27 Ⱥ 

ɈɌɋ IP ʞʢʠʙ. ʹ,ʹͶͷ ∙ Iʜ 10,75 Ⱥ 
Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱦ 
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Ɍɚɛɥɢɰɚ Ⱦ.2 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ 

Ɂɚɳɢɬɵ Ʉɨɦɚɧɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼȽ
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 
ɋȼ

ɉ
Ɍ 

ȽȽ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ-
22

0 
ɢ 

ȼ-
Ɍɋ

ɇ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

Ɇ
ɒ

ȼ
 

ɉ
ɪɟ

ɞɭ
ɩɪ

ɟɞ
ɢɬ

ɟɥ
ɶɧ

ɵ
ɣ 

ɫɢ
ɝɧ

ɚɥ
 

ɉɪɨɞɨɥɶɧɚɹ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ 

ɡɚɳɢɬɚ 
I∆G + + + +    

ɁɁȽ 
U଴ 

tଵ       + tଶ + + +     U଴ଷ t + + +     

Ɂɉɇ U> 

1 ɫɬɭɩɟɧɶtଵ + +      

2 ɫɬɭɩɟɧɶtଶ + +      

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɄɁ ɢ ɩɟɪɟɝɪɭɡɨɤ 

Iଶ 

ɋɈ       + 

ɂɈ + +      

ɈɌɋ I 

tଵ      +  tଶ     +   tଷ + +      

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
Iଵ 

ɋɈ       + 
ɂɈ + +      

ɈɌɋ 
tଵ      +  tଶ     +   tଷ + +      

ȾɁ Z < 

1 
ɫɬɭɩɟɧɶ 

tଵ     +   tଶ + + +     

2 
ɫɬɭɩɟɧɶ 

tଵ      +  tଶ     +   tଷ + +      

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

I˓ 
ɋɈ       + 
ɂɈ + +      

Ɉɬɫɟɱɤɚ + +      
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ɉɊɂɅɈɀȿɇɂȿ ȿ 
 

ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ 
 

 
 

Ɋɢɫɭɧɨɤ ȿ.1 – ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ 
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