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ɋɈɄɊȺɓȿɇɕɃ ɉȺɋɉɈɊɌ ȼɂɌɂɆɋɄɈɃ Ƚɗɋ 
 

1. ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɤɢ.......................................................................ȼɢɬɢɦ; 
2. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ............................................ɂɪɤɭɬɫɤɚɹ ɨɛɥɚɫɬɶ; 
3. Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ..........................Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ; 
4. ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 

ɚ) ɜɫɟɯ ɬɭɪɛɢɧ.............................................................................................377,6 ɦ3/ɫ; 
ɛ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ: 1%...............................................650,1 ɦ3/ɫ; 
       0,1%  ................................................762,6 ɦ3/ɫ; 
ɜ) ȼɏɄ..............................................................................................................69 ɦ3/ɫ; 

5. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ..............................................................ɝɨɞɢɱɧɵɣ; 
ɛ) ɨɬɦɟɬɤɚ: ɇɉɍ ............................................................................................277,0 ɦ; 
   Ɏɉɍ.............................................................................................278,0 ɦ; 
   ɍɆɈ.............................................................................................273,1 ɦ; 
ɜ) ɨɛɴɟɦɵ: 
  ɩɨɥɧɵɣ.........................................................................................5,67 ɤɦ3; 
  ɩɨɥɟɡɧɵɣ......................................................................................1,52 ɤɦ3; 

6. ɇɚɩɨɪɵ Ƚɗɋ: 
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ..............................................................................................36,7 ɦ; 
ɛ) ɪɚɫɱɟɬɧɵɣ.....................................................................................................32,7 ɦ; 
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ...............................................................................................32,6 ɦ; 

7. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ: 
  ɭɫɬɚɧɨɜɥɟɧɧɚɹ.........................................................................118,2 Ɇȼɬ; 
  ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ.......................................................................58,0 Ɇȼɬ; 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ....................................344,9 ɦɥɧ ɤȼɬ·ɱ; 

8. Ȼɟɬɨɧɧɵɟ ɩɥɨɬɢɧɵ (ɨɛɳɚɹ ɞɥɢɧɚ): 
ɚ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɪɭɧɬɨɜɚɹ.........................................................................539,5 ɦ; 
ɛ) ɜɨɞɨɫɥɢɜɧɚɹ..................................................................................................25,0 ɦ; 
ɜ) ɫɬɚɧɰɢɨɧɧɚɹ..................................................................................................99,3 ɦ; 
ɝ) ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ.................................................................149,0 ɦ; 

9. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ: 
ɚ) ɬɢɩ.....................................................................2 ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢ 2 ɝɥɭɛɢɧɧɵɯ; 
ɛ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪ ɩɪɨɥɟɬɨɜ.........................................................2 ɩɪɨɥɟɬɚ ɩɨ 8 ɦ; 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ..................................................................................................25,0 ɦ; 
ɝ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ..................................................................................53,3 ɦ; 
ɞ) ɝɚɫɢɬɟɥɶ...............................................................................ɜɨɞɨɛɨɣɧɵɣ ɤɨɥɨɞɟɰ; 

10. Ɂɞɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ................................................................................................ɪɭɫɥɨɜɨɟ; 
ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ...............................................................................................4 ɲɬ; 
ɜ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ....................................................................................ɝɪɚɧɢɬ; 
ɝ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ..........................................................................ɛɟɬɨɧɧɚɹ; 
ɞ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ.....................................................................ɢɡɨɝɧɭɬɚɹ; 
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11. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧɵ.....................................................................................ɉɅ40ɛ-ȼ-375; 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ.....................................................................ɋȼ-595/100-30ɍɏɅ5; 
ɜ) ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ...........................................................................36,7 Ɇȼ·Ⱥ; 
ɝ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ................................................................................200 ɨɛ/ɦɢɧ; 

12. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ.......................................................1056 ɞɨɥɥ./ɤȼɬ; 
ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ..................................................................0,49 ɪɭɛ/ɤȼɬ·ɱ; 
ɜ) ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ...........................................................................................7 ɥɟɬ. 
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ȼȼȿȾȿɇɂȿ 
 

ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ - ɨɞɧɚ ɢɡ ɜɟɞɭɳɢɯ ɨɬɪɚɫɥɟɣ ɷɧɟɪɝɟɬɢɤɢ, ɜ ɤɨɬɨɪɭɸ 
ɜɯɨɞɹɬ ɫɛɵɬ, ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɩɟɪɟɞɚɱɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. Ƚɢɞɪɨɷɧɟɪɝɟɬɢɤɚ - ɨɞɧɚ 
ɢɡ ɜɟɞɭɳɢɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ Ɋɨɫɫɢɢ. ɉɪɟɢɦɭɳɟɫɬɜɨɦ Ƚɗɋ 
ɩɟɪɟɞ ɞɪɭɝɢɦɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ ɹɜɥɹɟɬɫɹ ɫɩɨɫɨɛɧɨɫɬɶ ɛɵɫɬɪɨ ɭɜɟɥɢɱɢɜɚɬɶ 
ɨɛɴɟɦ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɥɹ ɩɨɤɪɵɬɢɹ ɩɢɤɨɜɵɯ ɧɚɝɪɭɡɨɤ ɜ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ. ɍ Ɋɨɫɫɢɢ ɛɨɥɶɲɨɣ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ, ɱɬɨ 
ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɪɚɡɜɢɬɢɹ ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ. 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɜ 7-10 ɪɚɡ ɧɢɠɟ, ɱɟɦ ɧɚ 
ɬɟɩɥɨɜɵɯ ɢ ɚɬɨɦɧɵɯ ɫɬɚɧɰɢɹɯ. ɂɫɬɨɱɧɢɤ ɷɧɟɪɝɢɢ - ɬɟɤɭɳɚɹ ɜɨɞɚ. ȼɨɞɚ ɹɜɥɹɟɬɫɹ 
ɜɨɡɨɛɧɨɜɥɹɟɦɵɦ ɢɫɬɨɱɧɢɤɨɦ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɧɟɮɬɢ, ɝɚɡɚ ɢ ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ. Ɍɚɤ 
ɠɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ ɩɟɪɟɞ ɞɪɭɝɢɦɢ ɜɢɞɚɦɢ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ, 
ɱɬɨ ɜɵɪɚɛɨɬɤɚ ɞɚɧɧɨɣ ɷɧɟɪɝɢɢ ɹɜɥɹɟɬɫɹ ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɨɣ. 

Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ - ɤɨɦɩɥɟɤɫ ɫɨɨɪɭɠɟɧɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɩɨɫɪɟɞɫɬɜɨɦ ɤɨɬɨɪɵɯ ɷɧɟɪɝɢɹ ɩɨɬɨɤɚ ɜɨɞɵ ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ ɷɥɟɤɬɪɢɱɟɫɤɭɸ 
ɷɧɟɪɝɢɸ. 

Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɹɜɥɹɸɬɫɹ ɫɨɫɬɚɜɧɨɣ ɱɚɫɬɶɸ ɝɢɞɪɨɭɡɥɚ - ɤɨɦɩɥɟɤɫɚ 
ȽɌɋ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɜ ɢɧɬɟɪɟɫɚɯ 
ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ: ɩɨɥɭɱɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɢɪɪɢɝɚɰɢɢ, ɜɨɞɨɫɧɚɛɠɟɧɢɹ, 
ɡɚɲɢɬɵ ɨɬ ɧɚɜɨɞɧɟɧɢɣ ɢ ɞɪ. 

ɐɟɥɶ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ - ɧɚ ɨɫɧɨɜɟ ɡɧɚɧɢɣ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɯɨɞɟ 
ɨɛɭɱɟɧɢɹ ɩɪɨɪɚɛɨɬɚɬɶ ɨɫɧɨɜɧɵɟ ɷɬɚɩɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 
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1 Ɉɛɳɚɹ ɱɚɫɬɶ 
 
1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ 
 
1.1.1 Ʉɥɢɦɚɬ ɜ ɪɚɣɨɧɟ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 
 
ɂɪɤɭɬɫɤɚɹ ɨɛɥɚɫɬɶ ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɸɝɨ-ɜɨɫɬɨɱɧɨɣ ɱɚɫɬɢ ɋɢɛɢɪɫɤɨɝɨ 

ɮɟɞɟɪɚɥɶɧɨɝɨ ɨɤɪɭɝɚ. Ʉɪɚɣɧɹɹ ɸɠɧɚɹ ɬɨɱɤɚ ɨɛɥɚɫɬɢ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ 51° 
ɫɟɜɟɪɧɨɣ ɲɢɪɨɬɵ, ɫɟɜɟɪɧɚɹ ɨɤɨɧɟɱɧɨɫɬɶ ɩɨɱɬɢ ɞɨɫɬɢɝɚɟɬ 65-ɣ ɩɚɪɚɥɥɟɥɢ. ɋ 
ɫɟɜɟɪɚ ɧɚ ɸɝ ɨɛɥɚɫɬɶ ɩɪɨɬɹɧɭɥɚɫɶ ɩɨɱɬɢ ɧɚ 1450 ɤɦ, ɫ ɡɚɩɚɞɚ ɧɚ ɜɨɫɬɨɤ ɧɚ 1318 
ɤɦ. Ʉɥɢɦɚɬ ɂɪɤɭɬɫɤɨɣ ɨɛɥɚɫɬɢ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ. ɋɪɟɞɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 
ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ ɝɨɞɚ ɜɚɪɶɢɪɭɸɬ ɨɬ -5°C ɞɨ -40°C, ɚ ɬɟɩɥɨɝɨ ɨɬ 10°C ɞɨ 35°C. 
ɋɪɟɞɧɟɟ ɜɵɩɚɞɟɧɢɟ ɨɫɚɞɤɨɜ ɨɤɨɥɨ 450 ɦɦ ɜ ɝɨɞ 

Ɋɟɤɚ ȼɢɬɢɦ ɧɚɱɢɧɚɟɬɫɹ ɫɥɢɹɧɢɟɦ ɪɟɤ ȼɢɬɢɦɤɚɧ ɢ ɑɢɧɚ ɧɚ ɜɵɫɨɬɟ 1171. 
ɉɢɬɚɧɢɟ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɞɨɠɞɟɜɨɟ. ȼɢɬɢɦ ɫɭɞɨɯɨɞɟɧ ɨɬ ɭɫɬɶɹ ɜɜɟɪɯ ɩɨ 
ɬɟɱɟɧɢɸ ɧɚ 515 ɤɦ, ɩɪɢ ɜɵɫɨɤɨɣ ɜɨɞɟ ɜɨɡɦɨɠɧɨ ɫɭɞɨɯɨɞɫɬɜɨ ɧɚ ɨɬɞɟɥɶɧɵɯ 
ɭɱɚɫɬɤɚɯ ɞɨ 1475 ɤɦ. Ɋɟɤɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɩɥɚɜɚ ɥɟɫɚ ɢ ɫɟɧɚ. 

 
1.1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 
ȼɢɬɢɦ - ɩɪɚɜɵɣ ɩɪɢɬɨɤ Ʌɟɧɵ. Ⱦɥɢɧɚ 1837ɤɦ. ɇɚɱɢɧɚɟɬɫɹ ɩɪɢ ɫɥɢɹɧɢɢ 

ɪɟɤɢ ȼɢɬɢɦɤɚɧ ɫ ɪɟɤɨɣ ɑɢɧɨɣ. ɉɢɬɚɧɢɟ ɪɟɤɢ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɞɨɠɞɟɜɨɟ. Ⱦɥɹ 
ȼɢɬɢɦɚ ɯɚɪɚɤɬɟɪɧɨ ɪɚɫɬɹɧɭɬɨɟ ɩɨɥɨɜɨɞɶɟ (ɫ ɦɚɹ ɩɨ ɨɤɬɹɛɪɶ). ɇɚɢɛɨɥɟɟ 
ɦɧɨɝɨɜɨɞɧɵɣ ɦɟɫɹɰ — ɢɸɧɶ.  ɋɪɟɞɧɢɣ ɪɚɫɯɨɞ ɜɨɞɵ 1530 ɦ³/ɫ. Ɂɚɦɟɪɡɚɟɬ ɜ 
ɧɚɱɚɥɟ ɧɨɹɛɪɹ, ɜɫɤɪɵɜɚɟɬɫɹ ɜɨ ɜɬɨɪɨɣ ɞɟɤɚɞɟ ɦɚɹ.   

Ȼɚɫɫɟɣɧ ȼɢɬɢɦɚ ɪɚɫɩɨɥɨɠɟɧ ɜ ɡɨɧɟ ɬёɦɧɨɯɜɨɣɧɨ-ɥɢɫɬɜɟɧɧɢɱɧɵɯ ɥɟɫɨɜ. 
ȼɟɪɯɧɟɟ ɢ ɫɪɟɞɧɟɟ ɬɟɱɟɧɢɟ ȼɢɬɢɦɚ ɪɚɫɩɨɥɨɠɟɧɨ ɜ ɩɪɟɞɟɥɚɯ ȼɢɬɢɦɫɤɨɝɨ 
ɩɥɨɫɤɨɝɨɪɶɹ ɢ ɋɬɚɧɨɜɨɝɨ ɧɚɝɨɪɶɹ.  ɉɪɢɧɢɦɚɟɬ 10 ɩɪɢɬɨɤɚ ɢ ɛɨɥɟɟ.. 
ȼɫɤɪɵɜɚɟɬɫɹ ɜ ɦɚɟ, ɡɚɦɟɪɡɚɟɬ ɜ ɧɨɹɛɪɟ.  

ɋɪɟɞɧɢɣ ɭɤɥɨɧ ɧɟ ɩɪɟɜɵɲɚɟɬ 0,5 ɦ/ɤɦ.  
ɋɤɨɪɨɫɬɶ ɪɟɤɢ: 2 ɦ/ɫ (ɜ ɦɟɠɟɧɶ: 1,5 ɦ/ɫ). 
Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ ȼɢɬɢɦ ɜ ɩɟɪɢɨɞ 1939-1988 ɝɝ. 

ɩɪɢɜɟɞɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1. 
Ʉɪɢɜɵɟ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 1.1 ɢ 

1.2. 
 

https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%82%D0%B8%D0%BC%D0%BA%D0%B0%D0%BD
https://ru.wikipedia.org/w/index.php?title=%D0%A7%D0%B8%D0%BD%D0%B0_(%D1%80%D0%B5%D0%BA%D0%B0)&action=edit&redlink=1
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Ɋɢɫɭɧɨɤ 1.1 - Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

 

 
Ɋɢɫɭɧɨɤ 1.2 - Ʉɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ 

ɥɟɬɧɟɝɨ ɢ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɨɜ 
 

Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɪɚɫɯɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
1.1 

 
Ɍɚɛɥɢɰɚ 1.1 - Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɪɚɫɯɨɞɚ 

Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX X XI  XII 
Qɜɯɤ 69 69 69 69 69 69 69 69 69 69 69 69 

Qɢɫɩɚɪ 0 0 0 1 1 1 1 1 1 1 0 0 
Q ɥɟɞ -1 -1 -1 5 3 0 0 0 0 -2 -2 -1 

Q ɮɢɥɶɬɪ 1 1 1 1 1 1 1 1 1 1 1 1 
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1.1.3 ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 
ȼ ɨɫɧɨɜɚɧɢɢ ɫɨɨɪɭɠɟɧɢɹ ɡɚɥɟɝɚɟɬ ɝɪɚɧɢɬ. ɒɢɪɢɧɚ ɫɬɜɨɪɚ ɩɨ ɇɉɍ: 810 ɦ. 

Ɉɬɦɟɬɤɚ ɞɧɚ: 239,0 ɦ. ɉɪɨɮɢɥɶ ɫɬɜɨɪɚ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ ɩɪɟɞɫɬɚɜɥɟɧ 
ɧɚ ɪɢɫɭɧɤɟ 1.3. 

 

 
Ɋɢɫɭɧɨɤ 1.3 - ɉɪɨɮɢɥɶ ɫɬɜɨɪɚ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 

 
1.1.4 Ɍɨɩɨɝɪɚɮɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 
ȼ ɫɬɜɨɪɟ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɝɨɪɧɚɹ ɦɟɫɬɧɨɫɬɶ. 

ɉɪɚɜɵɣ ɛɟɪɟɝ ɛɨɥɟɟ ɤɪɭɬɨɣ, ɩɨɷɬɨɦɭ ɜɫɟ ɩɪɨɦɵɲɥɟɧɧɵɟ ɡɞɚɧɢɹ ɧɚ ɩɟɪɢɨɞ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɛɭɞɭɬ ɪɚɡɦɟɳɟɧɵ ɧɚ ɥɟɜɨɦ ɛɟɪɟɝɭ. ɇɚ ɪɢɫɭɧɤɟ 
1.4 ɩɨɤɚɡɚɧ ɜɵɛɪɚɧɧɵɣ ɫɬɜɨɪ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɚ ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɣ ɤɚɪɬɟ. 

 

 
Ɋɢɫɭɧɨɤ 1.4 - ȼɵɛɪɚɧɧɵɣ ɫɬɜɨɪ ȼɢɬɢɦɫɤɨɣ Ƚɗɋ ɧɚ ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɣ 

ɤɚɪɬɟ 
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1.1.5 ɇɚɫɟɥɟɧɧɨɫɬɶ ɪɚɣɨɧɚ 
 
ȼ ɧɢɠɧɟɦ ɛɶɟɮɟ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 

ɧɚɫɟɥɟɧɧɵɟ ɩɭɧɤɬɵ: ɩɝɬ Ɇɚɦɚ, ɩ Ʉɨɥɨɬɨɜɤɚ, ɩ ȼɢɬɢɦɫɤɢɣ, ɩ Ɇɭɫɤɨɜɢɬ 
ɫɭɦɦɚɪɧɨɟ ɧɚɫɟɥɟɧɢɟ ɤɨɬɨɪɵɯ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 3000 ɱɟɥɨɜɟɤ. 

 
1.1.6 Ɍɪɚɧɫɩɨɪɬɧɚɹ ɢɧɮɪɚɫɬɪɭɤɬɭɪɚ 
 
ȼ ȼɟɪɯɧɟɦ ɛɶɟɮɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɝɨɪɨɞ Ȼɨɞɚɣɛɨ - 

ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɣ ɰɟɧɬɪ Ȼɨɞɚɣɛɢɧɫɤɨɝɨ ɪɚɣɨɧɚ ɂɪɤɭɬɫɤɨɣ ɨɛɥɚɫɬɢ. ȼ ɷɬɨɦ 
ɝɨɪɨɞɟ ɪɚɫɩɨɥɨɠɟɧ ɞɟɣɫɬɜɭɸɳɢɣ ɚɷɪɨɩɨɪɬ. Ɍɚɤ ɠɟ ɝɨɪɨɞ Ȼɨɞɚɣɛɨ ɹɜɥɹɟɬɫɹ  
ɬɪɚɧɫɩɨɪɬɧɵɦ ɭɡɥɨɦ ɢ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɩɨɛɥɢɡɨɫɬɢ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ ɢ Ȼɚɣɤɚɥɨ-
Ⱥɦɭɪɫɤɨɣ ɦɚɝɢɫɬɪɚɥɢ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɦɚɝɢɫɬɪɚɥɟɣ. Ɋɹɞɨɦ ɫ ɝɢɞɪɨɭɡɥɨɦ 
ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɞɨɪɨɝɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɢ ɦɟɠɦɭɧɢɰɢɩɚɥɶɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ.  

ɑɟɪɟɡ ɩɪɨɟɤɬɢɪɭɟɦɵɣ ɝɢɞɪɨɭɡɟɥ ɧɟ ɩɪɨɯɨɞɹɬ ɫɭɞɨɯɨɞɧɵɟ ɩɭɬɢ, ɬɚɤ ɤɚɤ 
ɪɟɤɚ ȼɢɬɢɦ ɹɜɥɹɟɬɫɹ ɫɭɞɨɯɨɞɧɨɣ ɬɨɥɶɤɨ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 515 ɤɦ ɨɬ ɭɫɬɶɹ.  

 
1.1.7 ɉɨɥɟɡɧɵɟ ɢɫɤɨɩɚɟɦɵɟ 
 
Ɇɢɧɟɪɚɥɶɧɵɟ ɪɟɫɭɪɫɵ - ɨɞɧɨ ɢɡ ɨɫɧɨɜɧɵɯ ɩɪɢɪɨɞɧɵɯ ɛɨɝɚɬɫɬɜ 

ɂɪɤɭɬɫɤɨɣ ɨɛɥɚɫɬɢ. ɂɡɜɟɫɬɧɵ  ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɡɨɥɨɬɚ, ɧɟɮɪɢɬɚ, ɫɥɸɞɵ. 
 
1.2 ɗɧɟɪɝɨ-ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ 
 
ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɨɬɧɨɫɢɬɫɹ ɤ ɈȾɍ ɋɢɛɢɪɢ, ɂɪɤɭɬɫɤɨɟ ɊȾɍ.  
Ɉɩɟɪɚɰɢɨɧɧɚɹ ɡɨɧɚ ɨɯɜɚɬɵɜɚɟɬ ɬɟɪɪɢɬɨɪɢɸ 774,8 ɬɵɫ.ɤɦ2 ɫ ɧɚɫɟɥɟɧɢɟɦ 

2,4 ɦɥɧ. ɱɟɥɨɜɟɤ. ȼ ɭɩɪɚɜɥɟɧɢɢ ɢ ɜɟɞɟɧɢɢ ɂɪɤɭɬɫɤɨɝɨ ɊȾɍ ɧɚɯɨɞɹɬɫɹ ɨɛɴɟɤɬɵ 
ɝɟɧɟɪɚɰɢɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɶɸ 13132,1 Ɇȼɬ. ɇɚɢɛɨɥɟɟ 
ɤɪɭɩɧɵɦɢ ɢɡ ɧɢɯ ɹɜɥɹɸɬɫɹ: : Ȼɪɚɬɫɤɚɹ Ƚɗɋ, ɍɫɬɶ-ɂɥɢɦɫɤɚɹ Ƚɗɋ, ɂɪɤɭɬɫɤɚɹ 
Ƚɗɋ ɢ ɬɟɩɥɨɜɵɟ ɫɬɚɧɰɢɢ ɉȺɈ «ɂɪɤɭɬɫɤɷɧɟɪɝɨ»: ɂɪɤɭɬɫɤɚɹ Ɍɗɐ-10 (ɝ. 
Ⱥɧɝɚɪɫɤ) ɢ ɂɪɤɭɬɫɤɚɹ Ɍɗɐ-9 (ɝ. Ⱥɧɝɚɪɫɤ), ɇɨɜɨ-ɂɪɤɭɬɫɤɚɹ Ɍɗɐ (ɝ. ɂɪɤɭɬɫɤ), 
ɍɫɬɶ-ɂɥɢɦɫɤɚɹ Ɍɗɐ (ɝ. ɍɫɬɶ-ɂɥɢɦɫɤ), ɂɪɤɭɬɫɤɚɹ Ɍɗɐ-11 (ɝ. ɍɫɨɥɶɟ-
ɋɢɛɢɪɫɤɨɟ), ɂɪɤɭɬɫɤɚɹ Ɍɗɐ-6 (ɝ. Ȼɪɚɬɫɤ) ɢ ɇɨɜɨ-Ɂɢɦɢɧɫɤɚɹ Ɍɗɐ (ɝ. ɋɚɹɧɫɤ). 

ȼ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ ɂɪɤɭɬɫɤɨɣ ɨɛɥɚɫɬɢ ɜɯɨɞɹɬ 24 ɥɢɧɢɢ 
ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ 500 ɤȼ (ɜ ɬɨɦ ɱɢɫɥɟ 2 ȼɅ, ɤɥɚɫɫ 
ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɬɨɪɨɣ 220 ɤȼ), 100 ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 
ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ 220 ɤȼ (ɜ ɬɨɦ ɱɢɫɥɟ 1 ȼɅ, ɤɥɚɫɫ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɬɨɪɨɣ 110 ɤȼ), 274 ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ 
110 ɤȼ, 309 ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɩɨɞɫɬɚɧɰɢɣ ɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɧɚɩɪɹɠɟɧɢɟɦ 500, 220,110 ɤȼ ɫ ɫɭɦɦɚɪɧɨɣ ɦɨɳɧɨɫɬɶɸ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 39 195 ɆȼȺ (ɩɨ ɞɚɧɧɵɦ ɧɚ 01.01.2020).  

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɨɩɟɪɚɰɢɨɧɧɨɣ ɡɨɧɟ ɂɪɤɭɬɫɤɨɝɨ ɊȾɍ ɜ 2019 
ɝɨɞɭ ɫɨɫɬɚɜɢɥɚ 57,577 ɦɥɪɞ.ɤȼɬ·ɱ, ɩɨɬɪɟɛɥɟɧɢɟ – 55,481 ɦɥɪɞ.ɤȼɬ·ɱ. 
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 

2.1 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɜɨɞɵ 
 
2.1.1 ȼɵɛɨɪ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ 

ɝɨɞɚ 
 
ɂɫɯɨɞɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ (ɩɪɢɥɨɠɟɧɢɟ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ1) ɞɟɥɢɬɫɹ ɧɚ 

ɞɜɚ ɩɟɪɢɨɞɚ: ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ. Ʉ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɵ, 
ɪɚɫɯɨɞ ɜ ɤɨɬɨɪɵɯ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɟɧ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ ɪɚɫɯɨɞɭ. Ɉɫɬɚɥɶɧɵɟ ɦɟɫɹɰɚ 
ɨɬɧɨɫɹɬ ɤ ɦɟɠɟɧɢ. Ɉɩɪɟɞɟɥɢɜ ɝɪɚɧɢɰɵ ɫɟɡɨɧɨɜ ɧɟɨɛɯɨɞɢɦɨ ɜɵɱɢɫɥɢɬɶ ɞɥɹ ɜɫɟɯ 
ɥɟɬ ɪɹɞɚ ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ, ɦɟɠɟɧɶ ɢ ɩɨɥɨɜɨɞɶɟ. Ɋɚɧɠɢɪɨɜɚɬɶ ɤɚɠɞɭɸ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ ɢ ɜɵɱɢɫɥɢɬɶ ɜɟɪɨɹɬɧɨɫɬɶ (ɩɪɢɥɨɠɟɧɢɟ 
Ȼ, ɬɚɛɥɢɰɚ Ȼ1). 

ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɝɨɞɚ (P=50%): 
Ⱦɥɹ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

ɨɬɫɭɬɫɬɜɭɟɬ ɤɨɧɤɪɟɬɧɵɣ ɝɨɞ. ɉɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ 
ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɟ ɝɨɞɵ ɫɩɪɚɜɚ ɢ ɫɥɟɜɚ ɨɬ ɪɚɫɱёɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 50%: 
1939 ɢ 1964 ɝɨɞɚ. ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ 
ɩɨɥɨɜɨɞɶɸ. ȼ ɢɬɨɝɟ ɩɪɢɧɢɦɚɟɦ ɬɨɬ ɝɨɞ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɢɦɟɬɶ ɤɨɷɮɮɢɰɢɟɧɬ 
ɩɪɢɜɟɞɟɧɢɹ ɛɥɢɠɟ ɤ ɟɞɢɧɢɰɟ, ɬ.ɟ. ɬɨɬ ɝɨɞ, ɤɨɬɨɪɵɣ ɬɪɟɛɭɟɬ ɦɟɧɶɲɭɸ 
ɤɨɪɪɟɤɬɢɪɨɜɤɭ ɪɚɫɯɨɞɨɜ. 

Ⱦɥɹ 1939 ɝɨɞɚ: 
 

Кɩ = ொɛɚɡ.ɩɨɥொɩయవ = ଶଶଷ,ହଶଵ଻ = ͳ,Ͳ͵                                                                      (2.1) 

 

Кɦ = ொɛɚɡ.ɦɟɠொɦయవ = ସହ,ହସଽ = Ͳ,ͻ͵                                                                      (2.2) 

 
Ⱦɥɹ 1964 ɝɨɞɚ: 
     

Кɩ = ொɛɚɡ.ɩɨɥொɩలర = ଶଶଷ,ହଶଶହ = Ͳ,ͻͻ                                                                      (2.3) 

 

Кɦ = ொɛɚɡ.ɦɟɠொɩలర = ସହ,ହଶହ = ͳ,ͺʹ                                                                      (2.4) 

 
ɉɨɷɬɨɦɭ ɜ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1939 ɝɨɞ. 
 
ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɝɨɞɚ (P=90%): 
ɉɪɢɧɢɦɚɟɦ 1977 ɝɨɞ ɛɚɡɨɜɵɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ P=90%. 
ɋɱɢɬɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɞɥɹ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɹ: 
 

Кɩ = ொɛɚɡ.ళళொɩళళ = ଵ଺଺ଵ଺଺ = ͳ                                                                                (2.5) 
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Кɦ = ொɛɚɡ.ళళொɦళళ = ଷଵସସ = Ͳ,͹͵                                                                                (2.6) 

 
Ɍɚɤ ɤɚɤ, ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɨɜɨɞɶɹ ɪɚɜɟɧ 1, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɛɟɪɟɦ 1977 ɝɨɞ ɜ 

ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɛɟɡ ɤɨɪɪɟɤɬɢɪɨɜɨɤ. 
Ʉɨɪɪɟɤɬɢɪɭɟɦ ɪɚɫɯɨɞɵ ɜ ɩɪɢɧɹɬɵɯ ɝɨɞɚɯ ɫ ɭɱɟɬɨɦ ɩɨɥɭɱɟɧɧɵɯ 

ɤɨɷɮɮɢɰɢɟɧɬɨɜ. Ⱦɚɧɧɵɟ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 2.1 
 

Ɍɚɛɥɢɰɚ 2.1 - ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɟ ɪɚɫɯɨɞɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɨɜ 
Ɇɟɫ I II  III  IV V VI  VII VIII IX X XI  XII 

Qɤ50%, 

ɦ3/ɫ 
33 32 34 46 129 290 306 216 191 172 94 56 

Q90%, 
ɦ3/ɫ 

28 29 31 34 109 263 236 149 129 112 84 46 

 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɫɬɪɨɢɦ ɝɢɞɪɨɝɪɚɮ (ɪɢɫɭɧɨɤ 2.1). Ɋɚɫɯɨɞɵ 

ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɧɟ ɞɨɥɠɧɵ ɩɪɟɜɵɲɚɬɶ ɪɚɫɯɨɞɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ. 
 

 
Ɋɢɫɭɧɨɤ 2.1 - Ƚɢɞɪɨɝɪɚɮ ɪɚɫɱɟɬɧɵɯ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɨɜ 

 
 
2.2 ȼɵɛɨɪ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɨɫɧɨɜɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɚɫɱɟɬɨɜ 
 
2.2.1 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 

ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ 
 
ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɞɜɭɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ: ɪɚɛɨɬɚ ɩɨ ɜɨɞɨɬɨɤɭ ɢ ɩɨ 

ȼɏɄ. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 2.2 ɢ 2.3. 
Ɂɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɧɚ ɩɨɥɟɡɧɨɦ ɛɵɬɨɜɨɦ ɫɬɨɤɟ:  
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ʒܰЭʠ˄ы˕ = ݇ே ∙ ܳ˒˓ଽ଴% ∙ ʜ,                                                                            (2.7) 
 

ɝɞɟ ݇ே - ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, ݇ே=8,8; ܳ˒˓ଽ଴% - ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɦ3/ɫ; 
ɇ - ɩɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ, ɦ. 
 
ɉɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ: 
ܪ  = ܼʑʐ − ܼʜʐ − ∆ℎ,                                                                                    (2.8) 
 

ɝɞɟ ܼʑʐ - ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ ɇɉɍ, ɦ; ܼʜʐ - ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ 
ɛɵɬɨɜɵɦ ɪɚɫɯɨɞɚɦ ɜɨɞɵ, ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ, ɦ; ∆ℎ - ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ, ∆ℎ =0,53 ɦ. 

 
Ɂɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ: 
 ʒܰЭʠ ʑʤʙ = ݇ே ∙ ܳʑʤʙ ∙ ʜ,                                                                               

(2.9) 
 

ɝɞɟ ܳʑʤʙ ∙- ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ, ɦ3/ɫ. 

 
Ɍɚɛɥɢɰɚ 2.2 - Ɋɟɠɢɦ ɪɚɛɨɬɵ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ȼɏɄ 

Ɇɟɫ I II  III  IV V VI  VII VIII IX X XI  XII 
∑Q 2 2 2 -3 -1 2 2 2 2 4 3 2 

Qɩɨɥ 26 27 29 37 110 261 234 147 127 108 81 44 
Qɜɯɤ 69 69 69 69 69 69 69 69 69 69 69 69 
Qɫɚɧ 49 49 49 49 49 49 49 49 49 49 49 49 
ZɇȻ 240,26 240,26 240,26 240,16 240,16 240,16 240,16 240,16 240,16 240,26 240,26 240,26 

ɇ 36,24 36,24 36,24 36,34 36,34 36,34 36,34 36,34 36,34 36,24 36,24 44 
Nɛɵɬ 9 9 10 12 35 79 72 46 40 34 26 2 
Nɜɯɤ 22 22 22 22 22 22 22 22 22 22 22 68 

Nɛɵɬ-Nɜɯɤ -13 -13 -12 -10 13 57 50 24 18 12 4 -65 
 
ɂɡ ɬɚɛɥɢɰɵ 2.2 ɜɢɞɧɨ, ɱɬɨ ɫɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚɱɢɧɚɟɬɫɹ ɫ 12 

ɦɟɫɹɰɚ. 
Ɍɚɤɠɟ ɢɡ ɬɚɛɥɢɰɵ 2.2 ɩɨɥɭɱɚɟɦ ɢɡɛɵɬɨɤ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ∑ ∆ܰ=121,5 Ɇȼɬ. ɗɬɨɬ ɢɡɛɵɬɨɤ ɭɤɚɠɟɬ ɩɨɥɨɠɟɧɢɟ ɥɢɧɢɢ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ 

ɦɨɳɧɨɫɬɢ ɧɚ ɝɪɚɮɢɤɟ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ. 
Ⱦɥɹ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɨɜ ɩɨɬɪɟɛɭɸɬɫɹ ɝɪɚɮɢɤɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ 

ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ (ɬɚɛɥɢɰɚ 2.3). 
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Ɍɚɛɥɢɰɚ 2.3 - Ɋɚɫɱɟɬ ɝɨɞɨɜɨɝɨ ɝɪɚɮɢɤɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 
ɧɚɝɪɭɡɨɤ 

Ɇɟɫɹɰ Pɦɚɤɫ,Ɇȼɬ Pɫɪɟɞɧ, Ɇȼɬ Pɫɪɟɞɧ, Ɇȼɬ Pɫɪɟɞɧ, Ɇȼɬ 
1 2192 2048 2048 2048 
2 2088 1942 1942 1942 
3 1907 1758 1758 1758 
4 1698 1546 1546 1546 
5 1518 1362 1362 1362 
6 1413 1256 1256 1256 
7 1413 1256 1256 1256 
8 1517 1362 1362 1362 
9 1697 1545 1545 1545 
10 1906 1757 1757 1757 
11 2087 1941 1941 1941 
12 2192 2048 2048 2048 

 
ɇɚ ɩɨɥɭɱɟɧɧɨɦ ɝɪɚɮɢɤɟ ɫɪɟɞɧɢɯ ɧɚɝɪɭɡɨɤ ɨɬɤɥɚɞɵɜɚɸɬɫɹ ɦɨɳɧɨɫɬɢ Nɛɵɬ 

ɢ NȼɏɄ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɨɠɟɧɢɟ ɥɢɧɢɢ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɡɚ ɫɱɟɬ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɡɛɵɬɤɨɜ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ∑ ∆ܰ=121,5 Ɇȼɬ ɦɟɠɞɭ 
ɦɟɫɹɰɚɦɢ (ɪɢɫɭɧɨɤ 2.2). ɂɡ ɪɢɫɭɧɤɚ 2.2 ɩɨɥɭɱɚɟɦ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɟ ɦɨɳɧɨɫɬɢ: 

- Nɝɚɪ.ɹɧɜ=58 Ɇȼɬ; 
- Nɝɚɪ.ɮɟɜ=4 Ɇȼɬ;  
- Nɝɚɪ.ɧɨɹ=2 Ɇȼɬ; 
- Nɝɚɪ.ɞɟɤ=57 Ɇȼɬ. 
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Ɋɢɫɭɧɨɤ 2.2 - Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 

 
2.2.2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ 
 
Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɨ 

ɝɨɞɨɜɨɦɭ ɝɪɚɮɢɤɭ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ, ɚ ɬɚɤ ɠɟ ɩɨ ɪɚɫɱɟɬɧɵɦ 
ɝɢɞɪɨɝɪɚɮɚɦ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ, ɢ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ 
ɨɩɪɟɞɟɥɢɬɶ: ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɟ ɦɨɳɧɨɫɬɢ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ, ɦɢɧɢɦɚɥɶɧɵɣ 
ɭɪɨɜɟɧɶ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ. Ⱥ ɬɚɤɠɟ 
ɨɩɪɟɞɟɥɢɬɶ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 

Ɋɚɫɱɟɬ ɧɚɱɢɧɚɟɬɫɹ ɫ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ (ɫ ɨɬɦɟɬɤɢ 
ɇɉɍ=277,0 ɦ). ɉɨɤɚɡɚɬɟɥɟɦ ɜɟɪɧɨɫɬɢ ɞɚɧɧɨɝɨ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɪɚɜɟɧɫɬɜɨ 
ɧɚɱɚɥɶɧɨɣ ɢ ɤɨɧɟɱɧɨɣ ɨɬɦɟɬɨɤ ɭɪɨɜɧɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɚ ɬɚɤɠɟ ɪɚɜɟɧɫɬɜɨ ∑ ܳɜɞхɪ = Ͳ. 

ɋɪɚɛɨɬɤɚ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɪɚɛɨɬɟ Ƚɗɋ ɫ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɦɢ ɦɨɳɧɨɫɬɹɦɢ, ɪɚɜɧɵɦɢ ɩɪɢɧɹɬɵɦ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. 

ɋɪɚɛɨɬɤɚ ɡɚ ɦɚɥɨɜɨɞɧɵɣ ɢ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɩɪɢɥɨɠɟɧɢɢ ȼ, ɬɚɛɥɢɰɵ ȼ1, ȼ2. 

ȼɵɪɚɛɨɬɤɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɪɢ ɪɚɛɨɬɟ ɩɪɢ ɪɚɛɨɬɟ ɩɨ ɦɨɳɧɨɫɬɹɦ - 
344,9 ɦɥɧ. ɤȼɬ·ɱ. Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ - ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɡɚ ɦɚɥɨɜɨɞɧɵɣ 
ɢ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.3. 
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Ɋɢɫɭɧɨɤ 2.3 - Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 
2.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ 
 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ˖ܰ˔˕ = ˓ܰ˃˄+ ˓ܰˈˊ,                                                                                       (2.10) 
 

ɝɞɟ ˓ܰ˃˄ - ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɂɄɇ, ˓ܰ˃˄=108 Ɇȼɬ; ˓ܰˈˊ - ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ, 10,2 Ɇȼɬ. 
 ˖ܰ˔˕ = ͳͲͺ + ͳͲ,ʹ = ͳͳͺ,ʹ Ɇȼɬ. 
 
2.2.4 ɉɨɫɬɪɨɟɧɢɟ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ 
 
Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɫɬɪɨɢɬɫɹ ɧɚ ɨɫɧɨɜɟ ɝɪɚɮɢɤɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ 

(ɬɚɛɥɢɰɚ 2.3). Ɉɧ ɨɬɨɛɪɚɠɚɟɬ ɪɟɡɟɪɜɵ, ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 
ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɧɚ Ɍɗɋ ɢ ɧɚ Ƚɗɋ. 
Ⱥɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɩɪɢɯɨɞɢɬɫɹ ɬɨɥɶɤɨ ɧɚ Ɍɗɋ. 
Ɋɟɦɨɧɬɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɬɟɩɥɨɜɵɯ ɢ 

ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ. 
Ɋɟɦɨɧɬɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɪɚɡɦɟɳɚɟɬɫɹ ɜ ɫɟɧɬɹɛɪɟ, ɬɚɤ 

ɤɚɤ ɜ ɷɬɨɦ ɦɟɫɹɰɟ ɧɟ ɨɠɢɞɚɟɬɫɹ ɩɪɢɯɨɞɚ ɛɨɥɶɲɨɣ ɜɨɞɵ. Ɋɟɦɨɧɬɧɭɸ ɦɨɳɧɨɫɬɶ 
Ɍɗɋ ɪɚɡɦɟɳɚɟɦ ɜ ɦɚɟ, ɢɸɧɟ, ɢɸɥɟ, ɚɜɝɭɫɬɟ. 

Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɞɥɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.4. 
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Ɋɢɫɭɧɨɤ 2.4 - Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
3.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɢ ɜɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
 
3.1.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
 
Ɋɟɠɢɦɧɨɟ ɩɨɥɟ (ɪɢɫɭɧɨɤ 3.1) ɫɬɪɨɢɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɥɚɫɬɢ 

ɞɨɩɭɫɬɢɦɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. ȼɟɪɯɧɟɣ ɝɪɚɧɢɰɟɣ 
ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɹɜɥɹɟɬɫɹ ɧɚɩɨɪɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɢ ɪɚɛɨɬɟ Ƚɗɋ ɫ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɧɚɩɨɥɧɟɧɧɵɦ ɞɨ ɨɬɦɟɬɤɢ ɇɉɍ, ɧɢɠɧɟɣ ɝɪɚɧɢɰɟɣ - ɩɪɢ ɪɚɛɨɬɟ 
Ƚɗɋ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɫɪɚɛɨɬɚɧɧɵɦ ɞɨ ɨɬɦɟɬɤɢ ɍɆɈ. Ɋɚɫɱɟɬɵ ɪɟɠɢɦɧɨɝɨ 
ɩɨɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 3.1. 
 
Ɍɚɛɥɢɰɚ 3.1 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ȼɢɬɢɦɫɤɨɣ Ƚɗɋ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ  ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ Ƚɗɋ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ 

ɬɭɪɛɢɧɵ Qː˄,  ˏଷ/c 
Zʜʐ, ˏ  ʜʜʞʢ , ˏ ʜʢʛʝ , ˏ Hʑʐяː˅, ˏ H, ˏ Q, ˏଷ/c H, ˏ Q, ˏଷ/c 

0 239,0 37,6 34,8 36,1 34,4 277,5 32,7 291,7 
25 239,5 37,1 34,3 35,5 34,1 279,8 32,5 290,7 
50 239,9 36,7 33,9 35,1 33,8 282,1 32,2 289,6 
75 240,2 36,3 33,5 34,7 33,6 284,4 32,0 288,6 
100 240,6 36,0 33,1 34,4 33,3 286,8 31,8 287,6 
125 240,8 35,7 32,8 34,1 33,0 289,3 31,6 286,5 
150 241,1 35,4 32,6 33,8 32,7 291,7   
175 241,3 35,2 32,3 33,6     
200 241,5 35,0 32,1 33,4     
225 241,7 34,8 31,9 33,2     
250 241,9 34,6 31,8 33,0     
275 242,0 34,4 31,6 32,8     
300 242,2 34,3 31,5 32,7     
325 242,3 34,1 31,3 32,6     
350 242,4 34,0 31,2 32,4     
375 242,6 33,9 31,1 32,3     
400 242,7 33,8 31,0 32,2     
425 242,8 33,7 30,8 32,1     
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Ɋɢɫɭɧɨɤ 3.1 - Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

 
ɂɡ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɹɟɦ ɦɚɤɫɢɦɚɥɶɧɵɣ, ɪɚɫɱɟɬɧɵɣ ɢ 

ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪɵ: Hmax=36,7 ɦ, ɇɪɚɫɱ=32,7ɦ, ɇmin=31,6 ɦ. 
 
3.1.2 ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
 
ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ Ƚɍɏ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɞɥɹ 

ɤɚɠɞɨɝɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧ, ɩɨɞɨɛɪɚɬɶ ɬɚɤɢɟ ɜɚɪɢɚɧɬɵ ɞɢɚɦɟɬɪɚ 
D1 ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ nɫɢɧɯ, ɩɪɢ ɤɨɬɨɪɵɯ ɜ 
ɨɛɥɚɫɬɢ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ ɜɨɞɵ, ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ 
ɪɚɛɨɬɚɥɚ ɛɵ ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɡɚɝɥɭɛɥɟɧɢɢ ɪɚɛɨɱɟɝɨ 
ɤɨɥɟɫɚ.  

ɉɪɨɢɡɜɨɞɢɦ ɩɨɞɛɨɪ ɜɚɪɢɚɧɬɨɜ ɬɭɪɛɢɧ, ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ ɩɨɥɭɱɟɧɧɨɦ ɢɡ 
ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɞɢɚɩɚɡɨɧɟ ɧɚɩɨɪɨɜ, ɜɵɛɢɪɚɟɦ ɬɢɩ ɝɢɞɪɨɬɭɪɛɢɧ ɉɅ40ɚ-ȼ ɢ 
ɉɅ40ɛ-ȼ, ɢɯ ɩɚɪɚɦɟɬɪɵ ɦɨɞɟɥɟɣ ɷɬɢɯ ɝɢɞɪɨɬɭɪɛɢɧ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2. 

 
Ɍɚɛɥɢɰɚ 3.2 - ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧ 

ɉɚɪɚɦɟɬɪ ɉɅ40ɚ ɉɅ40ɛ 
ɇɩɪɟɞ, ɦ 40 40 
ɇmin/Hmax 0,5 0,5 
n'Iopt, ɦɢɧ-1 125 123 
Q'Iopt, ɦ3/ɫ 0,882 0,892 
ɦ opt 1680 1620 
QI max, ɦ3/ɫ 0,65 0,65 
D'1, ɦ 0,46 0,46 
Hɦɨɞ, ɦ 4 4 
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Ɂɚɞɚɟɦɫɹ ɪɹɞɨɦ ɫɬɚɧɞɚɪɬɧɵɯ ɡɧɚɱɟɧɢɣ ɞɢɚɦɟɬɪɨɜ D1 ɢ ɞɥɹ ɤɚɠɞɨɝɨ 
ɞɢɚɦɟɬɪɚ ɪɚɫɫɱɢɬɵɜɚɟɦ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: 

- ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ 
 ௔ܰ = ͻ.ͺͳ ∙ ܳ′ூ˓ ∙ ଵଶܦ ∙ ௣଴.ହܪ ∙ 𝜂˕ ∙ 𝜂ˆ,                                                              (3.1) 
 

ɝɞɟ Q'Iɪ - ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; 
ɬ - ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 
ɝ - ɄɉȾ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. 
 
- ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ 
 η˕ = ͳ − ሺͳ − ηˏሻ (ሺͳ − ɂሻ + ɂ√஽భˏˑˇ஽భఱ ∙ √ୌˏˑˇʜ˓భబ ∙ √ ஝ː஝ˏˑˇఱ ),                            

(3.2) 
 

ɝɞɟ ɦ - ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 𝜺 - ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (𝜺=0,75); 

D1ɦɨɞ - ɞɢɚɦɟɬɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 
D1 - ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 
ɇɦɨɞ - ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 
ɇɪ - ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; 
Ȟɧ, Ȟɦɨɞ - ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 

ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ, ɤɨɬɨɪɵɟ ɡɚɜɢɫɹɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɵɯ ɢ 
ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ. 
 

- ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ 
 Z′˃ˆ˓ = N˖˔˕ே˃ˆ˓,                                                                                                    (3.3) 

 
ɝɞɟ Nɭɫɬ - ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ (Nɭɫɬ =118,2 Ɇȼɬ); 

Naɝɪ - ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ. 
 

- ɩɨɩɪɚɜɤɚ ɄɉȾ 
 ∆ଵ= ηːηˏ,                                                                                                           (3.4) 

 
- ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ (ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɨɤɪɭɝɥɟɧɢɟɦ ɞɨ 

ɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ) 
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݊′ = ௡𝐼 ˓′ √Δభ∙ʜ˓஽భ ,                                                                                                (3.5) 

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

- ɩɪɢɜɟɞɟɧɧɵɟ ɦɚɤɫɢɦɚɥɶɧɚɹ, ɪɚɫɱɟɬɧɚɹ ɢ ɦɢɧɢɦɚɥɶɧɚɹ ɱɚɫɬɨɬɵ 
ɜɪɚɳɟɧɢɹ 

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

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

 n୍ ୫୧୬′ = ୬˔ˋː˘Dభሺ∆భୌౣaxሻబ.ఱ                                                                                         (3.8) 

 
- ɩɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞɟɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ 
 Q′୮ ∙ ηɬ = Naଽ,଼ଵ∙Dభమ∙ୌpభ,ఱ∙ηɝ ɫɪ

                                                                                 (3.9) 

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

ɱɬɨɛɵ ɩɪɨɢɡɜɟɞɟɧɢɟ Q′୮ ∙ η˕ ɜ ɷɬɨɣ ɬɨɱɤɟ ɨɛɟɫɩɟɱɢɜɚɥɨ ɜɵɩɨɥɧɟɧɢɟ ɭɤɚɡɚɧɧɨɝɨ 
ɪɚɜɟɧɫɬɜɚ. 

 
- ɩɪɨɢɡɜɟɞɟɧɢɟ ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɝɟɧɟɪɚɬɨɪɭ 
 Q′୮ ∙ η˕ = Naଽ,଼ଵ∙Dభమ∙ୌౣaxభ,ఱ ∙ηˆ ˔˓                                                                            (3.10) 

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

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

 
Ɋɚɫɱɟɬɵ ɉɅ40ɚ-ȼ ɧɟɫɤɨɥɶɤɢɯ ɞɢɚɦɟɬɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.3. 
 

Ɍɚɛɥɢɰɚ 3.3 - ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧ ɉɅ40ɚ-ȼ 
ɉɚɪɚɦɟɬɪɵ ɉɅ40ɚ 

D1,ɦ 3 3,15 3,35 3,55 3,75 4 4,25 4,5 4,75 5 
η, ɨ.ɟ. 0,921 0,922 0,922 0,923 0,923 0,924 0,925 0,925 0,926 0,926 

N' ɚɝɪ, Ɇȼɬ 24,78 27,34 30,94 34,77 38,82 44,19 49,92 56,00 62,42 69,20 
Z', ɲɬ 4,77 4,32 3,82 3,40 3,05 2,67 2,37 2,11 1,89 1,71 
Zɚ, ɲɬ 6 6 4 4 4 3 3 3 2 2 
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Nɚɝɪ, Ɇȼɬ 19,70 19,70 29,55 29,55 29,55 39,40 39,40 39,40 59,10 59,10 
Δ1, ɨ.ɟ. 1,044 1,045 1,046 1,046 1,047 1,048 1,048 1,049 1,049 1,050 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.3 
ɉɚɪɚɦɟɬɪɵ ɉɅ40ɚ 
nc1', ɨɛ/ɦɢɧ 243,50 231,97 218,19 205,96 195,03 182,90 172,19 162,67 154,15 146,48 
nc1, ɨɛ/ɦɢɧ 250 250 230,8 214,3 200 187,5 187,5 166,7 166,7 150 
n1(Hmin), 

ɨɛ/ɦɢɧ 
130,55 137,04 134,51 132,31 130,40 130,35 138,46 130,30 137,51 130,21 

n1(ɇɪ), 
ɨɛ/ɦɢɧ 

128,33 134,72 132,22 130,06 128,19 128,14 136,11 128,09 135,17 128,00 

n1(Hmax), 
ɨɛ/ɦɢɧ 

121,14 127,16 124,81 122,77 121,00 120,96 128,48 120,91 127,60 120,83 

Qη (max) 1,035 0,938 1,245 1,108 0,993 1,164 1,031 0,92 1,238 1,117 
Qη (ɪɚɫɱ) 1,230 4,00 1,48 1,329 1,181 1,384 1,226 1,094 1,472 1,329 
Q’1(ɇmin) 

ɦ3/ɫ 
0,879 0,797 0,705 0,627 0,562 0,494 0,437 0,390 0,350 0,316 

Q’1 (Hmax) 
ɦ3/ɫ 

0,948 0,859 0,760 0,676 0,606 0,532 0,471 0,420 0,377 0,340 

 
Ɋɚɫɱɟɬɵ ɉɅ40ɛ-ȼ ɧɟɫɤɨɥɶɤɢɯ ɞɢɚɦɟɬɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.4. 
 

Ɍɚɛɥɢɰɚ 3.4 - ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧ ɉɅ40ɛ-ȼ 
ɉɚɪɚɦɟɬɪɵ ɉɅ40ɛ 

D1,ɦ 3 3,15 3,35 3,55 3,75 4 4,25 4,5 4,75 5 

η, ɨ.ɟ. 0,926 0,926 0,927 0,927 0,928 0,928 0,929 0,929 0,930 0,930 

N' ɚɝɪ, Ɇȼɬ 24,01 26,49 29,97 33,68 37,60 42,81 48,36 54,24 60,47 67,03 
Z', ɲɬ 4,92 4,46 3,94 3,51 3,14 2,76 2,44 2,18 1,95 1,76 

Zɚ, ɲɬ 6 6 4 4 4 3 3 3 2 2 
Nɚɝɪ, Ɇȼɬ 19,70 19,70 29,55 29,55 29,55 39,40 39,40 39,40 59,10 59,10 

Δ1, ɨ.ɟ. 1,038 1,038 1,039 1,039 1,040 1,041 1,041 1,042 1,042 1,043 

nc1', ɨɛ/ɦɢɧ 238,82 227,51 213,99 201,99 191,27 179,37 168,87 159,53 151,17 143,65 

nc1, ɨɛ/ɦɢɧ 250 230,8 214,3 214,3 200 187,5 187,5 166,7 166,7 150 
n1(Hmin), 

ɨɛ/ɦɢɧ 
130,98 126,93 125,30 132,75 130,83 130,79 138,93 130,74 137,97 130,65 

n1(ɇɪ), 
ɨɛ/ɦɢɧ 

128,76 124,78 123,18 130,49 128,61 128,57 136,57 128,53 135,63 128,44 

n1(Hmax), 
ɨɛ/ɦɢɧ 

121,54 117,78 116,27 123,18 121,40 121,36 128,91 121,32 128,03 121,24 

Qη (max) 1,035 0,938 1,245 1,108 0,993 1,164 1,031 0,920 1,238 1,117 

Qη (ɪɚɫɱ) 1,23 1,116 1,48 1,318 1,181 1,384 1,226 1,093 1,472 1,329 
Q’1(ɇmin) 

ɦ3/ɫ 
0,882 0,800 0,707 0,630 0,564 0,496 0,439 0,391 0,351 0,317 

Q’1 (Hmax) 
ɦ3/ɫ 

0,951 0,862 0,762 0,678 0,608 0,534 0,473 0,422 0,378 0,341 

 
ɋɨɩɨɫɬɚɜɢɦ ɪɚɡɥɢɱɧɵɟ ɬɭɪɛɢɧɵ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɚɪɚɦɟɬɪɚɦ ɢ ɤ 

ɞɚɥɶɧɟɣɲɟɦɭ ɪɚɫɫɦɨɬɪɟɧɢɸ ɩɪɢɧɢɦɚɟɦ ɬɭɪɛɢɧɵ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɟ 
ɫɥɟɞɭɸɳɢɦ ɭɫɥɨɜɢɹɦ: 

- ɧɚɢɛɨɥɶɲɢɣ ɄɉȾ; 
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- ɬɨɱɤɚ ɨɩɬɢɦɭɦɚ ɞɨɥɠɧɚ ɧɚɯɨɞɢɬɶɫɹ ɜ ɝɪɚɧɢɰɚɯ ɡɨɧɵ ɪɚɛɨɬ ɬɭɪɛɢɧɵ; 
- ɡɨɧɚ ɪɚɛɨɬɵ ɧɟ ɞɨɥɠɧɚ ɜɵɯɨɞɢɬɶ ɡɚ ɨɛɥɚɫɬɢ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ; 
- ɧɚɢɦɟɧɶɲɟɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɩɪɢ ɧɚɢɛɨɥɶɲɟɣ ɦɨɳɧɨɫɬɢ; 
- ɦɢɧɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. 
ɂɡ ɜɫɟɯ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɜɚɪɢɚɧɬɨɜ, ɩɪɢɧɢɦɚɟɦ ɬɭɪɛɢɧɵ ɉɅ40ɛ-ȼ-375 ɫ 

ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ nc=200 ɨɛ/ɦɢɧ ɢ ɤɨɥɢɱɟɫɬɜɨɦ ɚɝɪɟɝɚɬɨɜ Zɚ=4, 
ɬɚɤ ɤɚɤ ɷɬɢ ɬɭɪɛɢɧɵ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɩɟɪɟɱɢɫɥɟɧɧɵɦ ɜɵɲɟ ɬɪɟɛɨɜɚɧɢɹɦ. 
Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɵɛɪɚɧɧɵɯ ɬɭɪɛɢɧ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɩɪɢɥɨɠɟɧɢɢ ȼ, ɪɢɫɭɧɨɤ ȼ.1. 

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

ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟё ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 
 
Ɉɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɊɄ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟё 

ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 3.16: 
 ∇ܼɪ.ɤ. = ܼɧɛሺܳɧɛሻ +  ௦                                                                                (3.13)ܪ
 

ɝɞɟ ܼɧɛሺܳɧɛሻ - ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ɪɚɫɯɨɞɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 
ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ. 
 

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

- ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ Hmax ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ; 
- ɞɥɹ ɪɚɫɱɟɬɧɨɝɨ ɧɚɩɨɪɚ Hɪ ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ; 
- ɞɥɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ Hmin ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ ɦɨɳɧɨɫɬɢ ɧɚ 

ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ. 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
௦ܪ  = ܤ − ௓ɧɛሺொɧɛሻଽ଴଴ − 𝜎 ∙ ܪ − ௦ܪ∆ + ∆ܼх.ɩɥ                                                   (3.14) 

 
ɝɞɟ ȼ - ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ (10,0 ɦ ɜɨɞ.ɫɬ); 

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

ɇ - ɧɚɩɨɪ ɬɭɪɛɢɧɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɪɨɜɧɟɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ Zɧɛ(Qɧɛ); 
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 ௦ – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɭɱɢɬɵɜɚɸɳɟɟܪ∆
ɧɟɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ ı ɩɪɢ ɦɨɞɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɹɯ, ɦɚɫɲɬɚɛɧɵɣ ɷɮɮɟɤɬ ɢ 
ɚɧɬɢɤɚɜɢɬɚɰɢɨɧɧɵɣ ɡɚɩɚɫ (1,5 ɦ); 

Zɯ.ɩɥ. - ɪɚɡɧɨɫɬɶ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɞɜɭɯ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ 
ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧ. 

 
Ƚɢɞɪɨɬɭɪɛɢɧɚ ɉɅ40ɛ-ȼ-375. 
ɉɪɢ ɇmax: 
௦ܪ  = ͳͲ,͵͵ − ଶସଵ,ଷଶଽ଴଴ − Ͳ,ʹ͹ ∙ ͵͸,͹ − ͳ,ͷ = −ͳ,͵ͺ ɦ;  
 
ɉɪɢ Hɪ: 
௦ܪ  = ͳͲ,͵͵ − ଶସଵ,ହଽ଴଴ − Ͳ,͵͹ͻ ∙ ͵ʹ,͹ − ͳ,ͷ = −͵,ͺ͸ ɦ;  
 
ɉɪɢ Hmin: 
௦ܪ  = ͳͲ,͵͵ − ଶସଵ,ସହଽ଴଴ − Ͳ,͵͹ͷ ∙ ͵ͳ,͸ − ͳ,ͷ = −͵,͵ʹ ɦ;  
 
Ⱦɚɥɟɟ ɢɡ ɪɚɫɫɱɢɬɚɧɧɵɯ ɡɧɚɱɟɧɢɣ ɜɵɫɨɬ ɨɬɫɚɫɵɜɚɧɢɹ, ɜɵɛɢɪɚɟɬɫɹ ɬɨ, 

ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɨɛɟɫɩɟɱɢɜɚɬɶ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɜɨ ɜɫɟɯ ɪɟɠɢɦɚɯ. ɉɨ 
ɷɬɨɦɭ ɭɫɥɨɜɢɸ Hs  ɩɪɢɧɢɦɚɟɬɫɹ ɧɚɢɦɟɧɶɲɚɹ, ɪɚɜɧɚɹ -3,86 ɦ., ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɨɬɦɟɬɤɚ ɊɄ ɛɭɞɟɬ ɪɚɜɧɚ: 

 ∇ܼʟʙ = ܼʜʐሺܳʜʐሻ + ௌܪ = ʹͶͳ,ͷ − ͵,ͺ͸ = ʹ͵͸,ͳ͵ ˏ;                              (3.15) 
 
3.2.2 Ƚɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
 
ɍɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ, ɪɟɤɨɦɟɧɞɭɟɦɵɣ ɭɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ 

ɤɚɦɟɪɵ ɛɟɪɟɬɫɹ ɢɡ Ƚɍɏ: 
˔˒ = ʹʹͷ ; 

ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɬɚɤɠɟ ɢɡ Ƚɍɏ: 
ݎ˅  ˘ = ͳ,ͷ͹ͺ ∙ ଵܦ = ͳ,ͷ͹ͺ ∙ ͵,͹ͷ = ͷ,ͻʹ ˏ;                                                 (3.16) 
 
Ⱦɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ: ܦ˅˘ = ͷ,Ͷͷ ˏ;  
Ⱦɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɵɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ: ܦ˅ы˘ = ͷ,Ͳ͸Ͷ ˏ;  
 
ȼɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ, ɨɩɪɟɞɟɥɟɧɧɚɹ ɩɨ Ƚɍɏ: 
 ܾ଴ = Ͳ,͵͹ͷ ∙ ଵܦ = Ͳ,͵͹ͷ ∙ ͵,͹ͷ = ͳ,Ͷͳˏ;                                                  (3.17) 
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ȼɵɫɨɬɚ ɫɬɚɬɨɪɚ: 
˕˔ܤ  = ܾ଴ + Ͳ,ͲͲ͵͵ ∙ ଵܦ = ͳ,Ͷͳ + Ͳ,ͲͲ͵͵ ∙ ͵,͹ͷ = ͳ,Ͷʹ ˏ;                       (3.18) 
Ⱦɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ υɜɯ=4,8 ɦ/ɫ. 
ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɩɪɢ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɹɯ ɦɨɳɧɨɫɬɢ ɢ 

ɧɚɩɨɪɚ: 
 ்ܳ =  ேଽ,଼ଵ∙ு೛∙𝜂ˑ˒˕ = ଶଽହହ଴ଽ,଼ଵ∙ଷଶ,଺∙଴,଼଼ଶ = ͳ͵ʹ,ͻ ˏଷ/˔;                                         (3.19) 

 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɫɩɢɪɚɥɶɧɨɝɨ ɤɚɧɚɥɚ ɤɚɦɟɪɵ: 
 ܳ𝑖 = ொ𝑇∙ଷ଺଴ = ଵଷଶ,ଽ∙ଶଶହଷ଺଴ = ͹͹,ͷʹ ˏଷ/˔;                                                           (3.20) 

 
ɉɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
ܨ˅  ˘ = ொ𝑖஥˅˘ = ଻଻,ହଶସ,଼ = ͳ͸,ͳͷ ˏଶ;                                                                    (3.21) 

 
ɒɢɪɢɧɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ˃˅˘ = ݎ˅ ˘ − ௔ݎ = ͷ,ͻʹ − ʹ,͹͵ = ͵,ͳͻ ˏ;                                                (3.22) 
 
ȼɵɫɨɬɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɤɜɚɞɪɚɬɧɨɝɨ ɭɪɚɜɧɟɧɢɹ: 
ܨ˅  ˘ = ܾ଴ ∙ ሺ˃ݎ − ௕ሻݎ + ሺ˅ݎ ˘ − ݎ˃ ሻ ∙ ܾ˅˘ − ሺ௕˅˘−௕బሻమଶ  ͳͷ°;                           (3.23)݊ܽݐ

 
Ɉɬɛɪɚɫɵɜɚɹ ɨɞɢɧ ɢɡ ɤɨɪɧɟɣ  ɩɨɥɭɱɢɥɢ: b˅˘ = ͷ,͸ͳ ˏ; 
ȼ ɬɚɛɥɢɰɟ 3.5 ɩɪɟɞɫɬɚɜɥɟɧ ɪɚɫɱɟɬ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ, 

ɜɵɩɨɥɧɟɧɧɵɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ MicrosoftExcel: 
 

Ɍɚɛɥɢɰɚ 3.5 – Ɋɚɫɱёɬ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ  
ȼɟɥɢɱɢɧɚ 

ɋɟɱɟɧɢɹ 
ɜɯ 1 2 3 4 5 6 7 8 9 10 ɜɵɯ 

ri 5,92 5,61 5,30 5,00 4,69 4,38 4,07 3,76 3,45 3,15 2,84 2,53 
bi 3,20 2,89 2,58 2,27 1,96 1,65 1,35 1,04 0,73 0,42 0,11 -0,19 
ai 5,62 5,22 4,81 4,41 4,00 3,60 3,19 2,78 2,38 1,97 1,57 1,16 
rk 3,85 3,74 3,63 3,53 3,42 3,31 3,20 3,09 2,98 2,87 2,76 2,66 

rk/ra 1,41 1,37 1,33 1,29 1,25 1,21 1,17 1,13 1,09 1,05 1,01 0,97 
ln (rk/ra) 0,35 0,32 0,29 0,26 0,23 0,19 0,16 0,13 0,09 0,05 0,02 -0,03 

ri/ra 2,17 2,06 1,95 1,83 1,72 1,61 1,49 1,38 1,27 1,15 1,04 0,93 
ln (ri/ra) 0,78 0,72 0,67 0,61 0,54 0,47 0,4 0,32 0,24 0,14 0,04 -0,074 

b*ln 
(ri/ra) 4,36 3,77 3,21 2,67 2,17 1,71 1,28 0,90 0,56 0,28 0,06 -0,09 

rk*ctgγ 14,38 13,97 13,56 13,16 12,75 12,35 11,9 11,54 11,13 10,7 10,3 9,91 
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rk*ctgγ*ln
(rk/ra) 4,98 4,44 3,91 3,39 2,89 2,40 1,92 1,45 1,00 0,57 0,15 -0,25 

mi 4,21 3,80 3,39 2,99 2,58 2,18 1,77 1,37 0,96 0,55 0,15 -0,26 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.5 

ȼɟɥɢɱɢɧɚ 
ɋɟɱɟɧɢɹ 
ɜɯ 1 2 3 4 5 6 7 8 9 10 ɜɵɯ 

Ji 3,70 3,24 2,80 2,37 1,97 1,59 1,24 0,91 0,62 0,37 0,17 0,01 
φi 180,0 157,6 136,13 115,52 95,93 77,46 60,3 44,49 30,36 18,1 8,09 0,68 

 
ɉɨ ɪɚɫɫɱɢɬɚɧɧɵɦ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɫɟɱɟɧɢɹɦ ɫɩɢɪɚɥɢ ɫɬɪɨɢɬɫɹ ɝɪɚɮɢɤ 𝜑˔˒ = ݂ሺݎ𝑖ሻ ɢɡ ɤɨɬɨɪɨɝɨ ɫ ɢɧɬɟɪɜɚɥɨɦ ∆𝜑˔˒ = ͳͷ° ɛɟɪɭɬɫɹ ɡɧɚɱɟɧɢɹ ݎ𝑖 , ɩɨ 

ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɫɬɪɨɢɬɫɹ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ 𝜑˔˒ = ݂ሺݎ𝑖ሻ  
ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 3.2. 

 

 
Ɋɢɫɭɧɨɤ 3.2 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ 𝜑˔˒ = ݂ሺݎ𝑖ሻ 

 
ɒɢɪɢɧɚ ɩɨɞɜɨɞɚ ܤ′, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ Ƚɍɏ: 
′ܤ  = ʹ,͸͵ ∙ ଵܦ = ʹ,͸͵ ∙ ͵,͹ͷ = ͻ,ͺ͸ ɦ;                                                      (3.24) 
 
ɒɢɪɢɧɚ ɩɨɞɜɨɞɚ ɨɤɚɡɚɥɚɫɶ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɟ ɞɨɩɭɫɬɢɦɵɯ 7 ɦɟɬɪɨɜ, 

ɩɨɷɬɨɦɭ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɛɵɱɨɤ, ɬɨɥɳɢɧɚ ɤɨɬɨɪɨɝɨ ɪɚɜɧɚ: 
 ܾ = ͳ + ொ೘ೌೣସ଴଴ = ͳ + ଵଶ଺,ଽସସ଴଴ = ͳ,͵ʹ ˏ;                                                         (3.25) 

 
Ɍɨɝɞɚ ɲɢɪɢɧɚ ɩɨɞɜɨɞɚ ɫ ɭɱɟɬɨɦ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɛɵɱɤɚ: 
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ܤ = ′ܤ + ܾ = ͻ,ͺ͸ + ͳ,͵ʹ = ͳͳ,ͳͺ ˏ;                                                      (3.26) 
 
3.3 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 
ɂɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɢ ɧɨɦɢɧɚɥɶɧɨɣ 

ɦɨɳɧɨɫɬɢ ɬɭɪɛɢɧɵ, ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɞɛɨɪ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ.  

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 ܵːˑˏ = ே˃ˆ˓௖௢௦𝜑 = ଶଽ,ହହ଴,଼ହ = ͵Ͷ,͹͸ ʛʑ ∙ ʏ;                                                          (3.27) 

 
ɑɢɫɥɨ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
݌  = ଶ∙௙∙଺଴௡೎ = ଶ∙ହ଴∙଺଴ଶ଴଴ = ͵Ͳ                                                                             (3.28) 

 
Ɉɩɢɪɚɹɫɶ ɧɚ ɫɩɪɚɜɨɱɧɵɟ ɞɚɧɧɵɟ, ɩɪɢɧɢɦɚɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-595/100-

30ɍɏɅ5 ɫ ܵːˑˏ = ͵͸,͹ ʛʑ ∙ ʏ ɢ ݊ːˑˏ = ʹͲͲ ˑ˄/ˏˋː. 
 
3.4 Ɋɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ ɭɫɬɚɧɨɜɤɢ 
 
3.4.1 Ɋɚɫɱɟɬ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ. 
ȼɚɥ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɟɪɟɞɚɱɢ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɨɬ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɤ ɪɨɬɨɪɭ ɝɟɧɟɪɚɬɨɪɚ.  
∗ɜܦ  ൒ ቀͷ,ͳ ∙ ெɤɪ[𝜏ɞɨɩ]ቁ଴,ଷଷ,                                                                                 (3.29) 

 
ɝɞɟ [τɞɨɩ] = ͵Ͳ − ͵ͷ Ɇɉɚ.  

 
Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
ɤɪܯ  = ଴,଴଴ଽ଻ସ∙ே௡ɫɢɧх ,                                                                                            (3.30 

∗ɜܦ  = ቀͷ,ͳ ∙ ଵ,ସସଷହ ቁ଴,ଷଷ = Ͳ,͸ ɦ = ͻʹͳɦɦ   
 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɜɚɥɚ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ 

ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɝɨ: 
˅ܦ  = Ͳ,͸ ˏ;  
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Ɋɚɫɱɟɬ ɩɨɞɲɢɩɧɢɤɚ 
ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɟɞɫɬɚɜɥɟɧ ɪɚɫɱɟɬ ɫɟɝɦɟɧɬɧɨɝɨ ɢ ɤɨɥɶɰɟɜɨɝɨ 

ɩɨɞɲɢɩɧɢɤɨɜ. 
Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ ݀˒, ɫ ɭɱёɬɨɦ ɨɛɥɢɰɨɜɤɢ ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ 

20 ɦɦ ɛɨɥɶɲɟ ܦ˅, ɬɚɤɢɦ ɨɛɪɚɡɨɦ ݀˒ = Ͳ,͸ʹ ˏ. 
Ɋɚɞɢɚɥɶɧɚɹ ɫɢɥɚ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ: 
 ܴ˓˃ˇ = ଴,଼∙ே௡˔ˋː˘∙஽భ = ଴,଼∙ଶଽହହ଴ଶ଴଴∙ଷ,଻ହ = ͵ͳ,ͷʹ ˍʜ                                                       (3.31) 

 
Ⱦɥɹ ɤɨɥɶɰɟɜɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɚɜɧɨ: 
ˇ˖݌  = ோ˓˃ˇௗ˒∙ℎ˒ = ଷଵ,ହଶ଴,଺ଶ∙଴,ଷ = ͳ͸ͻ,Ͷ͸ ˍʞ˃;                                                          (3.32) 

 
Ⱦɨɩɭɫɤɚɟɦɚɹ ɧɚɝɪɭɡɤɚ: 
[ˇ˖݌]  = ʹͻ ∙ ܷ = ʹͻ ∙ ͳʹ,ͻͻ = ͵͹͸,ͷ͹  ɤɉɚ;                                              

(3.33) 
 

ɝɞɟ ܷ = ߨ ∙ ݊˔ˋː˘ ∙ ௗ˒ଷ଴ = ͵,ͳͶ ∙ ʹͲͲ ∙ ଴,଺ଶଷ଴ = ͳʹ,ͻͻ ɦ/ɫɟɤ; 
 
Ⱦɥɹ ɫɟɝɦɟɧɬɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɵɛɢɪɚɟɬɫɹ ɱɢɫɥɨ ɢ ɜɵɫɨɬɚ 

ɫɟɝɦɟɧɬɨɜ. 
ȼɵɫɨɬɭ ɩɨɞɲɢɩɧɢɤɚ hɩ ɩɪɢ ɞɢɚɦɟɬɪɟ ɜɚɥɚ ɪɚɜɧɨɦ 0,6 ɦɦ, ɩɪɢɧɢɦɚɟɬɫɹ 

ɪɚɜɧɵɦ 300 ɦɦ, ɚ ɱɢɫɥɨ ɫɟɝɦɟɧɬɨɜ Zɫɟɝɦ=8. 
ɍɫɢɥɢɟ ɧɚ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɣ ɫɟɝɦɟɧɬ: 
 ܴଵ = ோ˓˃ˇଵ+ଶ∙ୡ୭sቀ యలబ°ೋ˔ˈˆˏቁ+ଶ∙ୡ୭sቀమ∙యలబ°ೋ˔ˈˆˏ ቁ = ଷଵ,ହଶଵ+ଶ∙ୡ୭sቀయలబ°భబ ቁ+ଶ∙ୡ୭sቀమ∙యలబ°ఴ ቁ = ͹,ͷͻ ˍʜ         (3.34) 

 
Ⱦɥɢɧɚ ɫɟɝɦɟɧɬɚ ɜ ɨɤɪɭɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ: 
 ݈˔ˈˆˏ = ଴,ଽ∙గ∙ௗ˒௓˔ˈˆˏ = ଴,ଽ∙గ∙଴,଺ଶ଼ = Ͳ,ʹͳͻ ˏ;                                                         (3.35) 

 
ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɟɝɦɟɧɬ: 
ˇ˖݌  = ோ˓˃ˇ௟೎ˈˆˏ∙ℎ˒ = ଷଵ,ହଶ଴,ଶଵଽ∙଴,ଷ = Ͷ͹ͻ,Ͷͺ ˍʞ˃;                                                      (3.36) 

 
Ⱦɨɩɭɫɤɚɟɦɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɟɝɦɟɧɬ: 
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[ˇ˖݌] = ͷͲ ∙ ܷ = ͷͲ ∙ గ∙௡˔ˋː˘∙ௗ˒ଷ଴ = ͷͲ ∙ గ∙ଶ଴଴∙଴,଺ଶଷ଴ = ͸Ͷͻ,ʹ͸ ˍʞ˃;                (3.37) 

 
Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɚɫɱёɬɨɜ ɫɟɝɦɟɧɬɧɵɣ ɩɨɞɲɢɩɧɢɤ ɩɨɞɯɨɞɢɬ ɩɨ ɞɨɩɭɫɤɚɟɦɨɣ 

ɧɚɝɪɭɡɤɟ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɢɪɚɟɦ ɟɝɨ, ɬɚɤ ɤɚɤ ɨɧ ɩɪɨɳɟ ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ. 
 
3.4.2 ȼɵɛɨɪ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 
Ɇɚɫɥɨɧɚɩɨɪɧɵɟ ɭɫɬɚɧɨɜɤɢ (Ɇɇɍ) ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɢɬɚɧɢɹ ɦɚɫɥɨɦ 

ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɱɚɫɬɢ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ. 
ȼɵɛɨɪ ɬɢɩɨɪɚɡɦɟɪɚ Ɇɇɍ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɦɟɫɬɢɦɨɫɬɶɸ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ.  

ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɞɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɜɵɛɨɪɚ ɦɚɫɥɨɧɚɩɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ 
ɉɅ ɬɭɪɛɢɧ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɜ ɫɩɪɚɜɨɱɧɨɦ ɩɨɫɨɛɢɢ «Ƚɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ», ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɢɩ Ɇɇɍ: 

Ɇɇɍ 25/1-40-4-2, 
ɝɞɟ, 25 – ɨɛɴɟɦ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ 25 ɦ3; 
1 – ɤɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɜ; 
40 – ɫɨɫɭɞ, ɪɚɫɫɱɢɬɚɧɵɣ ɧɚ ɞɚɜɥɟɧɢɟ 4 Ɇɉɚ; 
4 – ɫɥɢɜɧɨɣ ɛɚɤ, ɜɦɟɫɬɢɦɨɫɬɶɸ 4 ɦ3; 
2 – ɤɨɥɢɱɟɫɬɜɨ ɧɚɫɨɫɨɜ. 
 
3.4.3 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 
 
ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [4, ɫɬɪ. 103], ɨɩɪɟɞɟɥɹɟɦ ɬɢɩ ɗȽɊ.  
Ⱦɥɹ ɩɨɜɨɪɨɬɧɨ – ɥɨɩɚɫɬɧɨɣ ɬɭɪɛɢɧɵ ɩɪɢɧɢɦɚɟɦ: ɗȽɊɄ-100-4 – ɪɟɝɭɥɹɬɨɪ 

ɫɤɨɪɨɫɬɢ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɫ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɦ ɤɨɦɛɢɧɚɬɨɪɨɦ ɜɧɟ 
ɤɨɥɨɧɤɢ ɭɩɪɚɜɥɟɧɢɹ: 

ɝɞɟ, ɗȽɊ – ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ;  
100 – ɞɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ; 
4 – ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ 3-ɝɨ ɢɫɩɨɥɧɟɧɢɹ. 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 
4.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɱɢɫɥɚ ɢ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɫɢɫɬɟɦɵ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 
 

Ɍɚɛɥɢɰɚ 4.1 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɱɢɫɥɚ ɢ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɫɢɫɬɟɦɵ 
Ƚɟɧɟɪɚɬɨɪɵ ɋɢɫɬɟɦɚ 

ɑɢɫɥɨ ɢ 
ɦɨɳɧɨɫɬɶ Uːˑˏ cos φːˑˏ Uːˑˏ Sˍ.ˊ. ɉɪɨɬɹɠёɧɧɨɫɬɶ 

ɥɢɧɢɣ 
ɲɬ×Ɇȼɬ ɤȼ ɨ.ɟ. ɤȼ Ɇȼ∙Ⱥ ɤɦ 

4×33 10,5 0,85 110 120 100 
 

- Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ cos φ˔ = Ͳ,ͺ; 
- ȼɪɟɦɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ T୫ୟ୶ = ͶͲͲͲ ɱ/ɝɨɞ; 
- Ɇɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ  P̝ .ː. = Ͳ,Ͳͳ ∙ P̟ ˔˕.ʒЭʠ; 
- Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɪɚɜɟɧ ɤɨɷɮɮɢɰɢɟɧɬɭ; 

ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ cos φ˔.ː. = cos φːˑˏ; 
- ɉɨɞɫɬɚɧɰɢɹ «Ɇɚɦɚɤɚɧ», ɷɧɟɪɝɨɫɢɫɬɟɦɚ ɢɡɨɥɢɪɨɜɚɧɧɚɹ. 

 
4.2 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ Ƚɗɋ 
 
ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ 

ɫɚɦɵɯ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɷɬɚɩɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ, ɬɚɤ ɤɚɤ ɨɬ 
ɷɬɨɝɨ ɡɚɜɢɫɢɬ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɟɟ ɷɤɨɧɨɦɢɱɧɨɫɬɶ, 
ɨɩɟɪɚɬɢɜɧɚɹ ɝɢɛɤɨɫɬɶ, ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ 
ɜɨɡɦɨɠɧɨɫɬɶ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɲɢɪɟɧɢɹ.  

ȼ ɪɚɣɨɧɟ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɫɭɳɟɫɬɜɭɸɬ ɩɨɞɫɬɚɧɰɢɢ 220 
ɤȼ, 110 ɤȼ. ɉɨ ɤɚɪɬɟ – ɫɯɟɦɟ ɪɚɡɦɟɳɟɧɢɹ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɩɨɞɫɬɚɧɰɢɣ 
ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɛɥɢɠɚɣɲɟɣ ɹɜɥɹɟɬɫɹ ɉɋ 110 ɤȼ ɫ ɪɚɫɫɬɨɹɧɢɟɦ 100 ɤɦ. 

ɂɫɩɨɥɶɡɭɸɬɫɹ ɫɯɟɦɵ ɤɚɤ ɫ ɩɪɨɫɬɵɦɢ ɛɥɨɤɚɦɢ, ɜ ɤɨɬɨɪɵɯ ɤɚɠɞɨɦɭ 
ɝɟɧɟɪɚɬɨɪɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɜɵɲɚɸɳɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ, ɬɚɤ ɢ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ 
ɛɥɨɤɚɦɢ. ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɜɵɩɨɥɧɹɸɬɫɹ ɨɬɜɟɬɜɥɟɧɢɹ ɞɥɹ ɩɢɬɚɧɢɹ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. Ɍɢɩ ɫɯɟɦɵ ɡɚɜɢɫɢɬ ɨɬ ɱɢɫɥɚ ɢ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. 

Ⱦɥɹ ɪɚɫɫɦɨɬɪɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɞɜɟ ɫɯɟɦɵ: ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɢ 
ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 4.1. 

ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ ɞɨɥɠɧɚ ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ 
ɟё ɧɚɞɟɠɧɨɫɬɢ ɜ ɧɨɪɦɚɥɶɧɵɯ, ɪɟɦɨɧɬɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ. 
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Ɋɢɫɭɧɨɤ 4.1 – ɋɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɢ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ 

 
4.3 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ 

ɛɥɨɤɨɦ 
 
ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɱɢɫɥɚ, ɬɢɩɚ ɢ 

ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ. 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɛɥɨɤɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ 

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

 

Sɪɚɫɱ = 
௉̂  ːˑˏ−௉˔ːୡ୭s 𝜑 = ଷଷ−଴,଴ଵ∙ଷଷ଴,଼ହ = ͵ͺ ʛʑ ∙  (4.1)                                                    ܣ

 
ȼɵɛɢɪɚɸɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾ-40000/110. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɥɛɥɢɰɟ 4.2 
 

Ɍɚɛɥɢɰɚ 4.2 - ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɌȾ-40000/110 

Sɧɨɦ 
Uɧ 

Uɤ,% dPk dPxx Ixx 
Uɜɧ Uɧɧ 

40000 115 10,5 10,5 175 52 0,7 
 
ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ Tmax ɢ ɜɪɟɦɹ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ Ĳ: 

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

 
ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 
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tɪɚɛ = 8760 - µ·Tɩɥ - ω·Ɍɜ                                                                               (4.3) 
 

ɝɞɟ µ = 1 – ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ, 1/ɝɨɞ 
Ɍɩɥ = 30 – ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɱ; 
ω = 0,025 – ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ, 1/ɝɨɞ; 
Ɍɜ = 60 – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɱ; 
 
tɪɚɛ = 8760 - 1·30 – 0,025·60 = 8729 ɱ 
 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 
ΔWxx = nT·dPxx·tɪɚɛ = 1·0,052·8729 = 454                                                    (4.4) 
 

ɝɞɟ nt – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
 
ɇɚɝɪɭɡɨɱɧɵɟ ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆ܹ = ∆௉̱ ˊ௡ ∙ ቀௌ˓˃˔˚ௌːˑˏ ቁଶ ∙ 𝜏 =  ଴,ଵ଻ହଵ ∙ ቀଷ଼ସ଴ቁଶ ∙ ʹͶͲͷ = ͵ͺͻ ʛʑ˕ ∙ ˚                     (4.5) 

 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 
ɂɩɨɬ = ΔWɯɯ·ß1 + ΔWɧ·ß2 = 454·0,006 + 389·0,009 = 6,22 ɬɵɫ.ɪɭɛ            (4.6) 
 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ 4 ɛɥɨɤɨɜ: 
 
ɂɩɨɬ = 4·6,22= 24,88 ɬɵɫ.ɪɭɛ 
 
4.4 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦ 

ɛɥɨɤɨɦ 
 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɛɥɨɤɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ 

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

 

Sɪɚɫɱ = 
ଶ∙ሺ௉̂  ːˑˏ−௉˔ːሻୡ୭s 𝜑 = ଶሺଷଷ−଴,଴ଵ∙ଷଷሻ଴,଼ହ = ͹͹ ʛʑ ∙  (4.7)                                           ܣ

 
ȼɵɛɢɪɚɸɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾ-80000/110, ɩɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɤɨɬɨɪɵɯ 

ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.3. 
 

 
 



37 
 

Ɍɚɛɥɢɰɚ 4.3 - ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɌȾ-80000/110 

Sɧɨɦ 
Uɧ 

Uɤ,% dPk dPxx Ixx 
Uɜɧ Uɧɧ 

80000 121 10,5 10,5 315 70 0,6 
 
ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ Tmax ɢ ɜɪɟɦɹ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ Ĳ: 

 𝜏 = ሺͲ,ͳʹͶ +  ೘்ೌೣଵ଴ర ሻଶ ∙ ͺ͹͸Ͳ = ቀͲ,ͳʹͶ +  ସ଴଴଴ଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ʹͶͲͷ ˚ˆˑˇ         (4.8) 

 
ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 
 
tɪɚɛ = 8760 - µ·Tɩɥ - ω·Ɍɜ                                                                                         (4.9) 
 

ɝɞɟ µ = 1 – ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ, 1/ɝɨɞ 
Ɍɩɥ = 30 – ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɱ; 
ω = 0,025 – ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ, 1/ɝɨɞ; 
Ɍɜ = 60 – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɱ; 
 
tɪɚɛ = 8760 - 1·30 – 0,025·60 = 8729 ɱ 
 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 
ΔWxx = nT·dPxx·tɪɚɛ = 2·0,315·8728 = 611                                                  (4.10) 
 

ɝɞɟ nt – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
 
ɇɚɝɪɭɡɨɱɧɵɟ ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆ܹ = ∆௉̱ ˊ௡ ∙ ቀௌ˓˃˔˚ௌːˑˏ ቁଶ ∙ 𝜏 =  ଴,ଷଵହଶ ∙ ቀ଻଻଼଴ቁଶ ∙ ʹͶͲͷ = ͸ͻͻ ʛʑ˕ ∙ ˚                   (4.11) 

 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 
ɂɩɨɬ = ΔWɯɯ·ß1 + ΔWɧ·ß2 = 611·0,006 + 699·0,009 = 9,96 ɬɵɫ.ɪɭɛ          (4.12) 
 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɞɜɭɯ ɛɥɨɤɨɜ: 
 
ɂɩɨɬ = 9,96·2 = 19,92 ɬɵɫ.ɪɭɛ 
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Ɋɚɫɱɟɬ ɬɪ-ɨɜ ɋɇ. 
Ⱦɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚ ɋɇ ɫɬɚɧɰɢɢ, ɫɨɫɬɚɜɥɹɟɬ 2,4% ɨɬ Nɭɫɬ: 
 

Sɫ.ɧ = 0,005·
௉̟ ˔˕௖௢௦𝜑 = Ͳ,ͲʹͶ ∙ ଷଷ଴,଼ହ = ͻ͵ʹ ɤȼ·Ⱥ                                              (4.13) 

 
ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɋɇ: 
 
Sɬɫ.ɧ ≥Sɫ.ɧ                                                                                                       (4.14) 
  
ȼɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁɋ-1000/10, ɞɚɧɧɵɟ ɤɨɬɨɪɨɝɨ ɫɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɭ 4.4. 
 

Ɍɚɛɥɢɰɚ 4.4 - ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɌɋɁɋ-1000/10 

Sɧɨɦ 
Uɧ 

Uɤ,% dPk,ɤȼɬ dPxx,ɤȼɬ Ixx 
Uɜɧ Uɧɧ 

1000 10,5 0,4 8 12 3 2 
 
4.5 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢ ɦɚɪɤɢ ɩɪɨɜɨɞɨɜ 
ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ  

 
ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ: 
 ܵΣ = ݊ˆ ∙ ቀ௉̂ −௉̝ ː௖௢௦𝜑ˆ ቁ = Ͷ ∙ ቀଷଷ−଴,଴ଵ∙ଷଷ଴,଼ହ ቁ = ͳͷͷ ʛʑ ∙ ʏ                                    (4.15) 

 ݊ˎ = ௌΣ𝑃ː˃˕೎೚ೞ𝜑˔ + ͳ = ଵହହభ,ర∙యబబ,ఴ + ͳ = ʹ,ͻͶ + ͳ = Ͷ                                               (4.16) 

 
ɝɞɟ Pɝ – ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ. 

Pɫɧ – ɞɨɥɹ ɋɇ 
Pɧɚɬ – ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɉɍɗ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ ɫɢɫɬɟɦɵ. 
˄˃˓ܫ  = ௌ˔˖ˏ௡∙௎ːˑˏ∙√ଷ = ଵହହସ∙ଵଵ଴∙√ଷ = Ͳ,ʹͲ ˍ(4.17)                                                          ܣ 

˚˔˃˓ܫ  = ˄˃˓ܫ ∙ 𝑖ߙ ∙ ௧ߙ = Ͳ,ʹͲ ∙ ͳ,Ͳͷ ∙ ͳ = Ͳ,ʹͳ ˍ(4.18)                                     ܣ 
 

ɝɞɟ αi – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ ɜ max ɧɚɝɪɭɡɤɟ 
αt – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
 
ȼɵɛɨɪ ɫɟɱɟɧɢɹ ɩɪɨɜɨɞɨɜ: 
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ɉɨ ɦɟɬɨɞɭ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɢ ɬɨɤɚ ɜɵɛɢɪɚɟɦ ɩɪɨɜɨɞɨɦ ɦɚɪɤɢ AC-
95/16. 

Ⱦɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ Iɞɨɩ = 330 Ⱥ 
ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ:  
˅˃.˒ܫ  = ௌ˔˖ˏሺ௡ˎ−ଵሻ∙√ଷ∙௎ːˑˏ = ଵହହሺସ−ଵሻ∙√ଷ∙ଵଵ଴ = Ͳ,ʹ͹ ˍʏ                                     (4.19) 

 
4.6 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 

ɪɚɫɱёɬɚ  
 
Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɫɯɟɦɵ ɪɚɡɥɢɱɚɸɬɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ɫɢɥɨɜɵɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɢ ɹɱɟɟɤ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ. ɉɨɷɬɨɦɭ 
ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɨɰɟɧɢɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ʙ = n ∙ ʙʡ + m ∙ ʙʡ˔.ː. + t ∙ ʙˍ˓˖э;                                                          (4.20) 
 

ɝɞɟ ʙʡ – ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ (60 ɦɥɧ. ɪɭɛ.);  ʙʡ˔.ː.– ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ (8 ɦɥɧ.ɪɭɛ.); ʙˍ˓˖э – ɫɬɨɢɦɨɫɬɶ ɹɱɟɣɤɢ ɄɊɍɗ;  n – ɱɢɫɥɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; m – ɱɢɫɥɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 
t – ɱɢɫɥɨ ɹɱɟɟɤ ɄɊɍɗ 
 
ɋɬɨɢɦɨɫɬɶ ɨɞɧɨɣ ɹɱɟɣɤɢ ɄɊɍɗ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɧɮɥɹɰɢɢ:  
 ʙˍ˓˖э = 4 ɦɥɧ.ɪɭɛ 
 
Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɨɦ ɩɨ ɮɨɪɦɭɥɟ:  
 ʙଵ = Ͷ ∙ ͸Ͳ + ͵ ∙ ͺ + ͹ ∙ Ͷ = ʹͻʹ ˏˎː. ˓˖˄.           
 
Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɨɤɚɦɢ ɩɨ ɮɨɪɦɭɥɟ: 
 ʙଶ = ʹ ∙ ͳ͵Ͳ + ͵ ∙ ͺ + ͷ ∙ Ͷ = ͵ͲͶ ˏˎː. ˓˖˄.   
 
ɇɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɣ ɢɡ ɜɚɪɢɚɧɬɨɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɬɪɟɛɭɟɬ 

ɧɚɢɦɟɧɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɩɨɥɧɵɯ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ: 
 ʖ୧ = ʔː ∙ ʙ୧ + ʗ୧,                                                                                        (4.21) 
 

ɝɞɟ ʔː = 0,15 – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ  
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ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ ɩɨ 
ɮɨɪɦɭɥɟ: 
 ʖଵ = Ͳ,ͳͷ ∙ ʹͻʹͲͲͲͲͲͲ + ʹͶͺͺʹ = Ͷ͵ͺʹͶͺͺʹ ˓˖˄.   
 
ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ ɩɨ 
ɮɨɪɦɭɥɟ: 
 ʖଶ = Ͳ,ͳͷ ∙ ͵ͲͶͲͲͲͲͲͲ + ͳͻͻʹʹ = Ͷͷ͸ͳͻͻʹʹ ˓˖˄.  
 
Ɋɚɫɫɱɢɬɚɟɦ ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɜɚɪɢɚɧɬɚɦɢ:  
 ʟ = |ʖభ−ʖమ|ʖభ ∙ ͳͲͲ%;                                                                                      (4.22) 

 ʟ = |ସଷ଼ଶସ଼଼ଶ−ସହ଺ଵଽଽଶଶ|ସଷ଼ଶସ଼଼ଶ ∙ ͳͲͲ% = Ͷ %.  

 
ɂɡ ɪɚɫɱɟɬɨɜ ɜɢɞɧɨ, ɱɬɨ ɞɚɧɧɵɟ ɜɚɪɢɚɧɬɵ ɨɬɥɢɱɚɸɬɫɹ ɦɟɧɶɲɟ ɱɟɦ ɧɚ 5% ɢ  

ɹɜɥɹɸɬɫɹ ɷɤɨɧɨɦɢɱɟɫɤɢ ɪɚɜɧɨɰɟɧɧɵɦɢ, ɨɤɨɧɱɚɬɟɥɶɧɨ ɜɵɛɢɪɚɟɦ ɜɚɪɢɚɧɬ ɫ 
ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 4.2. 

ɉɨ ɧɚɞёɠɧɨɫɬɢ ɫɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɩɪɢɟɦɥɟɦɨɣ. 
ɋɨɝɥɚɫɧɨ ɋɌɈ ɊɭɫȽɢɞɪɨ – «Ƚɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɜɨɡɦɨɠɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɚɛɨɬ 
ɧɚ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɢ Ɋɍ. ɋɯɟɦɚ ɞɨɥɠɧɚ ɛɵɬɶ ɧɚɝɥɹɞɧɨɣ ɢ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ». 

 

 
Ɋɢɫɭɧɨɤ 4.2 – ɋɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ. 
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4.7 Ɋɚɫɱёɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ 
ɝɥɚɜɧɨɣ ɫɯɟɦɟ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ RastrWin. 

 
4.7.1 Ɋɚɫɱёɬ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 
Ɉɩɪɟɞɟɥɢɦ ɢɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ 

ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 
ɋɢɧɯɪɨɧɧɵɟ ɝɟɧɟɪɚɬɨɪɵ: 
 xʒ = x′ୢ′ ∙ ୙ːˑˏమୗ ːˑˏ = Ͳ,ʹͷ ∙ ଵ଴,ହమସ଴  = Ͳ,͹ͷͳ ʝˏ,                                                (4.23) 

 
Ɂɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɣ ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ: 
 Eʒ = E∗" ∙ U˄ = ͳ,ͳ͵ ∙ ͳͲ,ͷ = ͳͳ,ͺ͹ ˍʑ.                                      (4.24) 
 
ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 xʡ = ୙ʙ%∙୙ːˑˏమଵ଴଴∙ୗːˑˏ = ଵ଴,ହ∙ଵଵହమଵ଴଴∙ସ଴ = ͵Ͷ,͹ʹ ʝˏ                                                (4.25) 

 
ɋɢɫɬɟɦɚ: 
 xʠ = ୙ːˑˏమୗ ˍˊ = ଵଵ଴మଵଶ଴ = ͳͲͲ,ͺ͵ ʝˏ                                                          (4.26) 

 
Ʌɢɧɢɢ ɫɜɹɡɢ 110 ɤȼ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ: 
 xʚ = x଴,˖ˇ ∙ l = Ͳ,Ͷ͵Ͷ ∙ ͳͲͲ = Ͷ͵,Ͷ ʝˏ.                                (4.27) 
 
ɗȾɋ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: 
 ʔʠ = ʔ∗ʠ ∙ U˄ଵ = ͳ,Ͳ ∙ ͳͳͷ = ͳͳͷ ˍʑ                                      (4.28) 
 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɬɪɚɧɫɮɨɪɦɚɰɢɢ: 
 kʡ = ୙ʜʜ୙ʑʜ = ଵ଴,ହଵଵହ = Ͳ,Ͳͻͷ                                                                              (4.29) 

 
Ɉɩɪɟɞɟɥɢɦ ɚɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ 

ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 
 rˆ = ୶∗ʒ୘˃,ʒ∙ω = ଴,ଶହ ଴,଴ସହ∙ଷଵସ = Ͳ,Ͳͳͺ ʝˏ,                                                          (4.30) 
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r˔ = ୶ʠ୘˃,ʠ∙ω = ଵ଴଴,଼ଷ଴,଴ଷହ∙ଷଵସ = ͻ,ͳͺ ʝˏ;                                                           (4.31) 

        rˎ = r଴,˖ˇ ∙ l = Ͳ,͵Ͳ͸ ∙ ͳͲͲ = ͵Ͳ,͸ ʝˏ;                                                      (4.32) 
 r˕ = ΔPk∙୙మ˄ୗːˑˏమ = ଴,ଵ଻ହ∙ଵଵହమସ଴మ = ͳ,Ͷͷ ʝˏ.                                                            (4.33) 

 
4.7.2 ȼɧɟɫɟɧɢɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɜ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ɢ ɪɚɫɱɟɬ 

ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɋɒ ɢ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɜ 
ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ «RastrWin»  

 
ɇɚ ɪɢɫɭɧɤɟ 4.3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ. ɇɚ ɪɢɫɭɧɤɟ 4.4 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ. ɇɚ ɪɢɫɭɧɤɟ 4.5 ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ. ȼɫɟ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢɡ ɬɚɛɥɢɰ ɩɪɨɝɪɚɦɦɵ 
«RastrWin», ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɫɱɟɬɚ. Ɇɟɫɬɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ 
ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɜ ɬɨɱɤɚɯ ɄɁ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.5. 

 

 
Ɋɢɫɭɧɨɤ 4.3 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ 

 

 
Ɋɢɫɭɧɨɤ 4.4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ 
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Ɋɢɫɭɧɨɤ 4.5 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 

 
Ɍɚɛɥɢɰɚ 4.5 – Ɇɟɫɬɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɜ ɬɨɱɤɚɯ ɄɁ 

Ɍɢɩ ɄɁ ɉ1 I˒.଴ i˖ 
1ɮ 9 12,70 19,76 
3ɮ 9 8,56 13,31 
3ɮ 1 9,28 14,44 

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

ɬɪɟɛɨɜɚɧɢɹ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ.  
 
Ⱦɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɝɟɧɟɪɚɬɨɪɨɜ ɧɚɢɛɨɥɶɲɢɣ ɪɚɫɱɟɬɧɵɣ ɬɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɪɢ ɪɚɛɨɬɟ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɫɧɢɠɟɧɧɨɦ ɧɚ 5% ɧɚɩɪɹɠɟɧɢɢ: 
  Iˆ,˓˃˄ ୫ୟ୶ = ͳ,Ͳͷ ∙ Iˆ,ːˑˏ                                                                               (4.34) 
 Iˆ,˓˃˄ ୫ୟ୶ = ͳ,Ͳͷ ∙ Ͷ,ͳͳ = Ͷ,͵ʹ ˍʏ;  
 
Ɋɚɛɨɱɢɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 I˓˃˄ ୫ୟ୶ ሺʟʢʑʜሻ = ୗˆ,ːˑˏ√ଷ∙୙˕,ːˑˏሺ−ହ%ሻ = ଷ଺,଻√ଷ∙ଵ଴ଽ,ଶହ = Ͳ,ͳͻ ˍʏ,                                (4.35) 

 
Ɋɚɛɨɱɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɜ ɥɢɧɢɢ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 110 ɤȼ: 
 I˓˃˄.௠௔௫ = ୗ∑ሺ୬ˎሻ∙√ଷ∙୙ːˑˏ = ଵହହସ∙√ଷ∙ଵଵ଴ = Ͳ,ʹͲ ˍʏ,                                               (4.36) 

  
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ 

ɨɞɧɨɣ ɢɡ ɥɢɧɢɢ ɫɜɹɡɢ: 
 I˓˃˄.˖˕ˉ = ୗ∑ሺ୬ˎ−ଵሻ∙√ଷ∙୙ːˑˏ = ଵହହଷ∙√ଷ∙ଶଶ଴ = Ͳ,ʹ͹ ˍʏ.                                            (4.37) 
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4.8 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 
ɧɚɩɪɹɠɟɧɢɢ 10,5 ɤȼ 

 
Ɋɚɡɴɟɞɢɧɢɬɟɥɢ ɜɵɛɢɪɚɸɬɫɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɢ ɬɨɤɭ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ 

ɢ ɩɪɨɜɟɪɹɸɬɫɹ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɢ ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ ɩɨ ɬɟɦ ɠɟ 
ɡɧɚɱɟɧɢɹɦ, ɱɬɨ ɢ ɜɵɤɥɸɱɚɬɟɥɢ. 

ɉɪɢ ɜɵɛɨɪɟ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ 
ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

 Uːˑˏ ൒ Uːˑˏ.˔.                                 (4.38) 
 Uːˑˏ ൒ Uːˑˏ.˔                         (4.39) 
 Bˍ,ːˑ˓ˏ ൒ Bˍ,˓˃˔˚.                         (4.40) 
 
ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɈȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» ɞɥɹ 

ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɵɛɢɪɚɟɦ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȽȽ–10 ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɶ Ɋȼ ɋɗɓ-2-10/1600 ɍ2. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.6.  

 
Ɍɚɛɥɢɰɚ 4.6 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ 
ȼȽȽ-10 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 
Ɋȼ ɋɗɓ-2-10/1600 ɍ2 U˔ˈ˕ˋ ːˑˏ = ͳͲ,ͷ ˍʑ Uːˑˏ = ͳͲ,ͷ ɤȼ Uːˑˏ = ͳͲ,ͷ ɤȼ Iʒ.˓˃˄ = Ͷ͵ʹͲ ʏ Iːˑˏ = ͳͲͲͲͲ Ⱥ Iːˑˏ = ͳͲͲͲͲ Ⱥ I୬଴ = ͻ,ʹͺ ɤȺ Iˑ˕ˍˎ.ːˑˏ = ͸͵ ɤȺ iэˎ.˔˕ = ͷͳ ɤȺ i୷ = ͳͶ,ͶͶ ɤȺ i˒˓.˔ˍ˅ = ͳ͸ͳ ɤȺ I˕.˔˕ = ʹͲ ɤȺ 

 Iːˑˏ.ˑ˕ˍˎ = ͸͵ ɤȺ tˑ˕ˍˎ = ͵ ˔. ʑˍ.˓˃˔˚ = I୬଴ଶ ∙ (tˑ˕ˍ+ t˓ˊ) = = ͻ,ʹͺ ଶ ∙ ሺͲ,Ͳͷ + Ͳ,Ͳͳሻ= = ͷ,ͳ͹ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = ͸͵ଶ ∙ ͵= ͳͳͻͲ͹ ˍʏ∙ ˔ 

ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = ʹͲଶ ∙ ͵= ͳʹͲͲ ˍʏ ∙ ܿ 
 

 
ɉɪɨɜɟɪɤɚ ɧɚ ɚɩɟɪɢɨɞɢɱɟɫɤɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɜɵɤɥɸɱɚɬɟɥɹ ȼȽȽ–10: 
 iୟத = √ʹ ∙ I˒ˑ ∙ ˈ− τʡ˃ = √ʹ ∙ ͻ,ʹͺ ∙ ˈ− బ,బభబ,బయఱ = ͻ,ͺ͸ ˍʏ.                                  (4.41) 
 iaτ√మ୍˒ˑ ∙ ͳͲͲ% = ͹ͷ%                                                                                       (4.42) 
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4.9 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 
 
ȼɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɈɅ-10. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 

«ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ». ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɈɅ-10 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɬɚɛɥɢɰɟ 4.7. 

 
Ɍɚɛɥɢɰɚ 4.7 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɈɅ–10 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ Uʒ = ͳͲ,ͷ ˍʑ Uːˑˏ = ͳͲ,ͷ ɤȼ I୬଴ = ͻ,ʹͺ ɤȺ Iːˑˏ.ˑ˕ˍˎ = ͳͲͲͲͲ Ⱥ i୷ = ͳͶ,ͶͶ ɤȺ Iˇˋː.˔˕. = ͳͲʹ ɤȺ ʑˍ.˓˃˔˚ = I୬଴ଶ ∙ (tˑ˕ˍ + t˓ˊ) = = ͻ,ʹͺ ଶ ∙ ሺͲ,Ͳͷ + Ͳ,Ͳͳሻ = = ͷ,ͳ͹ ˍʏଶ ∙ ˔ 
ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = ͶͲଶ ∙ ͵ = ͶͺͲͲ ˍʏ ∙ ˔ 

 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅɉ-10. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 

«ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ». ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-06-15 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.8. 

 
Ɍɚɛɥɢɰɚ 4.8 – ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ Uଵːˑˏ, ˍʑ U˓˃˄.ˏ˃˘, ˍʑ Uଶːˑˏ , ʑ ͳͲ ͳʹ ͳͲͲ/√͵ 

 
Ⱦɥɹ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɰɟɩɢ 10,5 ɤȼ 

ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ Ɉɉɇɩ – 10,5/550/12,7. 
 
4.10 ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɄɊɍɗ. 
 
4.10.1 ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 
 
ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɁȺɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» ɜɵɛɢɪɚɟɦ 

ɷɥɟɝɚɡɨɜɵɣ ɛɚɤɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȻ-110 ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȾ-110, ɤɚɬɚɥɨɠɧɵɟ 
ɢ ɪɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 4.9 

 
Ɍɚɛɥɢɰɚ 4.9 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ 
ȼȻ-110 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 
ɊȾ-110 U˔ˈ˕ˋ ːˑˏ = ͳͳͲ ˍʑ U˓˃˄.ˏ˃˘ = ͳʹ͸ ɤȼ Uːˑˏ = ͳͳͲ ɤȼ I˓˃˄ ୫ୟ୶ = ʹͲͲ ʏ Iːˑˏ = ͵ͳͷͲ Ⱥ Iːˑˏ = ͵ͳͷͲ Ⱥ I୬଴ = ͳʹ,͹ ɤȺ Iːˑˏ.ˑ˕ˍˎ = ͷͲ ˍʏ I˕.˔˕ = ͸͵ ˍʏ i୷ = ͳͻ,͹͸ ˍʏ  i˒˓.˔ˍ˅ = ͳͷ͹,ͷ ˍʏ ʑˍ.˓˃˔˚ = I୬଴ଶ ∙ (tˑ˕ˍ + t˓ˊ) = = ͳʹ,͹ଶ ∙ ሺ͵ + Ͳ,Ͳͳሻ = = ͵ͺ,ʹ͵ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = = ͷͲଶ ∙ ͵ = ͹ͷͲͲ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = = ͸͵ଶ ∙ ͵ = ͳͳͻͲ͹ ˍʏଶ ∙ ˔ 
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4.10.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 
 
ȼɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-220 ɭɤɨɦɩɥɟɤɬɨɜɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɬɨɤɚ ɌȽɎɆ-110. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ». ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌȽɎɆ-
110 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.10. 

 
Ɍɚɛɥɢɰɚ 4.10 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ Uʒ = ͳͲ,ͷ ˍʑ Uːˑˏ = ͳͳͲ ɤȼ I˓˃˄.௠௔௫ = ʹͲͲ Ⱥ Iːˑˏ = ͵ͲͲͲ Ⱥ I୬଴ = ͳʹ,͹ ɤȺ i˕ˈ˓ˏ = ͸͵ ɤȺ i୷ = ͳͶ,ͶͶ ɤȺ Iˇˋː.˔˕. = ͳͷ͹,ͷ ɤȺ ʑˍ.˓˃˔˚ = I୬଴ଶ ∙ (tˑ˕ˍ + t˓ˊ) = = ͳʹ,͹ ଶ ∙ ሺ͵ + Ͳ,Ͳͳሻ = = ͵ͺ,ʹ͵ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = ͸͵ଶ ∙ ͵= ͳͳͻͲ͹ ˍʏ ∙ ˔ 

 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇȽȺ-110. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ 

«ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ». ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɁɇȽȺ-110 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.11. 

 
Ɍɚɛɥɢɰɚ 4.11 – ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ Uଵːˑˏ, ˍʑ U˓˃˄.ˏ˃˘, ˍʑ Uଶːˑˏ, ʑ ͳͳͲ/√͵ ͳʹ͸/√͵ ͳͲͲ/√͵ 

 
ȼ ɄɊɍɗ 110 ɤȼ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ Ɉɉɇɩ-

110, ɮɢɪɦɵ ɁȺɈ «Ɋɚɡɪɹɞ-Ɇ». 
ȼɵɫɨɤɨɱɚɫɬɨɬɧɵɣ ɡɚɝɪɚɞɢɬɟɥɶ ɢɫɯɨɞɹ ɢɡ ɬɨɤɚ ɪɚɛɨɱɟɝɨ ɭɬɹɠɟɥёɧɧɨɝɨ 

ɪɟɠɢɦɚ ȼɁ-400-0,5 – (ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɣ ɡɚɝɪɚɞɢɬɟɥɶ, ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, 
ɧɨɦɢɧɚɥɶɧɚɹ ɢɧɞɭɤɬɢɜɧɨɫɬɶ). 

Ⱥɧɚɥɢɡɚɬɨɪ ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ PITE 3561, ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɩɨɥɧɨɰɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɤɚɱɟɫɬɜɚ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɬɪɟɯɮɚɡɧɨɣ ɫɟɬɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ. 
Ɇɨɞɭɥɶ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɝɟɧɟɪɚɬɨɪɚ ɫ ɫɟɬɶɸ DKG-705. ɗɬɨ ɤɨɦɩɥɟɤɫɧɨɟ 

ɭɫɬɪɨɣɫɬɜɨ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɜɨɞɚ ɪɟɡɟɪɜɚ, ɩɪɢɦɟɧɹɟɦɨɟ ɞɥɹ ɫɢɧɯɪɨɧɢɡɚɰɢɢ 
ɨɞɧɨɣ ɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫ ɫɟɬɶɸ ɢɥɢ ɞɜɭɯ ɝɟɧɟɪɚɬɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ 
ɦɟɠɞɭ ɫɨɛɨɣ. 
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5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 
5.1 Ɋɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ 
 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: 
ːˆሺଵሻܫ  = ௌːˑˏ√ଷ∙௎ːˑˏ = ଷ଺,଻√ଷ∙ଵ଴,ହ = ʹͲʹͲ ʏ;                                                                (5.1) 

 
ɝɞɟ ܵːˑˏ – ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ, ɆȼȺ, (ɬɚɛɥ. 1); ːܷˑˏ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɤȼ, (ɬɚɛɥ. 1). 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: 
ːˆሺଶሻܫ  = ூːˆሺభሻ∙௄˔˘௄˕˕ = ଶ଴ଶ଴∙ଵଷ଴଴଴/ହ = ͵,͵͹ ʏ;                                                                   (5.2) 

 
ɝɞɟ ܭ˔˘ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɯɟɦɵ, ɪɚɜɧɵɣ ɟɞɢɧɢɰɟ ɞɥɹ ɫɯɟɦɵ ɫɨɟɞɢɧɟɧɢɹ 
«ɡɜɟɡɞɚ»; ܭ˕˕ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɧɚ ɫɬɨɪɨɧɟ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. 

 
Ɇɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 
 ܵːˑˏ.ʑʒଵ = √͵ ∙ ˕ːˑˏ.˓ˑܫ ∙ ːܷˑˏ.˓ˑ˕ = √͵ ∙ ͳʹͷͲ ∙ ͳ͹Ͳ = ʹ͵͵,ͺ ˍʑʏ;            

(5.3) 
 

ɝɞɟ ܫːˑˏ.˓ˑ˕ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɪɨɬɨɪɚ, Ⱥ; ːܷˑˏ.˓ˑ˕ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɪɨɬɨɪɚ, ȼ. 
 
Ʉ ɭɫɬɚɧɨɜɤɟ ɩɪɢɧɢɦɚɟɬɫɹ ɝɟɧɟɪɚɬɨɪ ɜɨɡɛɭɠɞɟɧɢɹ ɦɨɳɧɨɫɬɶɸ 250 ɤȼȺ. 
Ɍɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 
ːˑˏ,ଶܫ  = ௌːˑˏ,ʑʒభ√ଷ∙௎ːˑˏ,˓ˑ˕ = ଶହ଴√ଷ∙ଵ଻଴ = ͺͶͻ ʏ;                                                            (5.4) 

 
ɝɞɟ ܵːˑˏ,ʑʒଵ – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ, ɤȼȺ; ːܷˑˏ,˓ˑ˕ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɪɨɬɨɪɚ, ȼ. 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ, ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ 

ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: 
ːˑˏ,˓ˑ˕ଶܫ  = ூːˑˏ,మ௄˕˕ = ଵସ଻଴ଵହ଴଴/ହ = Ͷ,ͻ ʏ;                                                                (5.5) 
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ɝɞɟ ܫːˑˏ,ଶ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ, Ⱥ; ܭ˕˕ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ. 

 
5.2 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ 

ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 
Ɂɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ɋȼ-595/100-30 – 33 ɆȼȺ: 

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

 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

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

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

Ɂɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾ-40000/110: 
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɦɟɠɞɭɮɚɡɧɵɯ 

ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɩɨɜɪɟɠɞɟɧɢɣ ɧɚ ɜɵɜɨɞɚɯ ɨɛɦɨɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ); 
 Ƚɚɡɨɜɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ); 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɜ ɛɚɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (ɨɬ ɜɧɟɲɧɢɯ 

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

ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ); 
 Ɂɚɳɢɬɚ ɨɬ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 110 ɤȼ; 
 Ʉɨɧɬɪɨɥɶ ɢɡɨɥɹɰɢɢ ɫɟɬɢ 10,5 ɤȼ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ (ɪɟɡɟɪɜɧɚɹ ɡɚɳɢɬɚ). 

Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 110 ɤȼ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨ–ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ); 

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

(ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ); 
 Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ (ɨɬ ɛɥɢɡɤɢɯ ɦɟɠɞɭɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ); 
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 ɍɊɈȼ 110 ɤȼ (ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ). 
Ɂɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ: 

 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ; 
 Ƚɚɡɨɜɚɹ ɡɚɳɢɬɚ; 
 ɆɌɁ ɧɚ ɫɬɨɪɨɧɟ 10,5 ɤȼ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ; 
 Ɂɚɳɢɬɚ ɭɫɬɪɨɣɫɬɜ Ɋɉɇ. 
 

5.3 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱɟɬ ɭɫɬɚɜɨɤ 
 
5.3.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ 
 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ 
ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. Ⱦɚɧɧɵɣ ɜɢɞ ɡɚɳɢɬɵ 
ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɧɚ ɩɭɫɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 
ɉɨɞɤɥɸɱɚɟɬɫɹ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɢ ɤ ɥɢɧɟɣɧɵɦ ɜɵɜɨɞɚɦ ɫɬɚɬɨɪɚ 
ɝɟɧɟɪɚɬɨɪɚ. 

ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ IɋɊ.0 ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ 
ɩɪɢ ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȿɝɨ ɜɟɥɢɱɢɧɚ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 

ʜʐሺʜሻܫ  = ʝʓʜܭ ∙ 𝑖݂ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ʹͲʹͲ = ͳͲͳ,Ͳ  ʏ;                                  (5.6) 
 

ɝɞɟ  ܭʝʓʜ = Ͳ,ͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; 𝑖݂ = Ͳ,ͳ − ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ. ܫʜ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ, Ⱥ, (ɬɚɛɥ. 1). 
 
ɍɫɬɚɜɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
଴˓˔ܫ  ൒ ʜܭ ∙ ʜʐሺʜሻܫ = ʹ ∙ ͳͲͳ,Ͳ = ʹͲʹ,Ͳ ʏ;                                                    (5.7) 
 

ɝɞɟ  ܭː – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, ɪɚɜɧɵɣ 2. 
 

ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ (5.7) ɩɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɤɚ 
ɫɪɚɛɚɬɵɜɚɧɢɹ, ɪɚɜɧɚɹ: 

଴˓˔ܫ  = Ͳ,ͳͷ ∙ ʜܫ = Ͳ,ͳͷ ∙ ʹͲʹͲ,Ͳ = ͵Ͳ͵,Ͳ ʏ;                                                (5.8) 
 
ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ 

ɨɩɪɟɞɟɥɹɟɬ ɤɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɨɝɨ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ 
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ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɧɟɛɚɥɚɧɫɚ, ɜɵɡɜɚɧɧɵɯ ɩɨɝɪɟɲɧɨɫɬɹɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɩɪɢ ɫɤɜɨɡɧɵɯ ɄɁ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɧɚ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ ɩɪɢ 
ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɄɁ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ: 

ʛʏʙʠܫ  = ாʒ′′𝑋೏′′ ∙ ʜܫ = ଵ,ଵଷ଴,ଶହ ∙ ʹͲʹͲ = ͻͳ͵Ͳ,Ͷ ʏ;                                (5.9) 

ɝɞɟ  ܧʒ′′ – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɗȾɋ ɝɟɧɟɪɚɬɨɪɚ, ɨ.ɟ; ܺௗ′′ – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɨ.ɟ. 
 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɄɁ: 
ʜʐሺʙʖሻܫ  = ʏʞܭ ∙ 𝑖݂ ∙ ˑˇːܭ ∙ ʛʏʙʠܫ = ʹ ∙ Ͳ,ͷ ∙ Ͳ,ͳ ∙ ͻͳ͵Ͳ,Ͷ = ͻͳ͵,Ͳ ʏ;         (5.10) 
 

ɝɞɟ  ܭʏʞ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ, ɪɚɜɧɵɣ 2; 𝑖݂ = Ͳ,ͳ – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ; ܭˑˇː – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ, ɪɚɜɧɵɣ 0,5; ܫʛʏʙʠ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɧɚ ɥɢɧɟɣɧɵɯ 
ɜɵɜɨɞɚɯ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɄɁ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ, Ⱥ. 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ்ܭ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ 

ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ ɧɚɝɪɭɡɤɢ. ȼɟɥɢɱɢɧɚ ்ܭ ɜɵɛɢɪɚɟɬɫɹ ɫ 
ɭɱɟɬɨɦ ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɧɟɛɚɥɚɧɫɚ, ɜɵɡɜɚɧɧɵɯ ɩɨɝɪɟɲɧɨɫɬɹɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɩɪɢ ɫɤɜɨɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɢɡ 
ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: 

ʡܭ  > ூʜʐሺʙʖሻ∙௄ʜூʡ = ଽଵଷ,଴ ∙ଶଽଵଷ଴,ସ = Ͳ,ʹ;                                                                    (5.11) 

 
ɝɞɟ  ܫʜʐሺʙʖሻ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɄɁ, Ⱥ; ܭʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, ɪɚɜɧɵɣ 2; ܫʡ – ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ, Ⱥ. 

 
ɍɫɬɚɜɤɚ ʙʡ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,3. 
ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 

ɬɨɪɦɨɠɟɧɢɹ): 
ʜʡܫ  = ூ∗ʠʟ௄ʡ = ଴,ଵହ଴,ଷ = Ͳ,ͷ;                                                                                (5.12) 

 
Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɬɨɪɦɨɡɧɨɣ ɬɨɤ ܤ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɬɨɱɤɭ ɢɡɥɨɦɚ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ɭɫɬɚɜɤɢ ܤ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɟɟ ɭɫɥɨɜɢɟ: 
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ܤ ൒ ூ∗ʠʟ௄ʡ = ଴,ଵହ଴,ଷ = Ͳ,ͷ;                                                                                  (5.13) 

 
Ɍɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ܤ = ͳ,ͷ ɢɫɯɨɞɹ ɢɯ 

ɭɫɥɨɜɢɹ. 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɩɪɢ ɛɨɥɶɲɢɯ ɬɨɤɚɯ ɤɨɪɨɬɤɨɝɨ 

ɡɚɦɵɤɚɧɢɹ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɫ ɬɨɤɨɦ 
ɫɪɚɛɚɬɵɜɚɧɢɹ: 

˔˕ˑܫ  = ሺʹ ÷ ͳʹሻ ∙ ʜܫ = ͸ ∙ ʹͲʹͲ = ͳʹͳʹͲ ʏ;                                              (5.14) 
 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 

ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.1: 
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Ɋɢɫɭɧɨɤ 5.1 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ 

ɝɟɧɟɪɚɬɨɪɚ 
 

Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɝɚɲɟɧɢɟ 
ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ȺɊɁ ɢ ɧɚ ɡɚɩɭɫɤ ɫɢɫɬɟɦɵ ɉɀɌ ɝɟɧɟɪɚɬɨɪɚ. 

 
5.3.2 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ (UN 

(UO)) 
 
Ⱦɚɧɧɚɹ ɡɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɨɪɝɚɧɨɜ ɧɚɩɪɹɠɟɧɢɹ. 
ɉɟɪɜɵɣ ɨɪɝɚɧ – ɷɬɨ ɨɪɝɚɧ U0, ɪɟɚɝɢɪɭɸɳɢɣ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ 

ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. Ɉɧ ɡɚɳɢɳɚɟɬ 85-90% ɜɢɬɤɨɜ 
ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ ɢ ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 
ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 3U0 Ɍɇ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɨɜ ɝɟɧɟɪɚɬɨɪɚ, ɤɨɬɨɪɨɟ 
ɢɡɦɟɪɹɟɬɫɹ ɨɛɦɨɬɤɨɣ «ɪɚɡɨɦɤɧɭɬɵɣ ɬɪɟɭɝɨɥɶɧɢɤ». 
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ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɝɚɪɦɨɧɢɤɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 
ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 
ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ (UɈ ɗɅ.ɋɌ.) ɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ȼɇ. ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ UɈ ɗɅ.ɋɌ. ɩɪɢɜɟɞɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 5.2. 

 

 
Ɋɢɫɭɧɨɤ 5.2 - ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ଴ܷэˎ.˔˕. 

 
ɇɚ ɪɢɫɭɧɤɟ ɨɛɨɡɧɚɱɟɧɵ: ்ܥ ∙ ሺߤ଴ሻ – ёɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ 

ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,010 
ɦɤɎ/ɮɚɡɭ; ܥʒ – ёɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ, 
ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,48 ɦɤɎ/ɮɚɡɭ (ɩɨ ɞɚɧɧɵɦ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ); ܥʡ – ёɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ, 
ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,00733 ɦɤɎ/ɮɚɡɭ; ܥ˛ – ёɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ 
ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,008 ɦɤɎ/ɮɚɡɭ; ܥ – ɟɦɤɨɫɬɶ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ 10,5 ɤȼ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɧɨɣ 0,25 ɦɤɎ/ɮɚɡɭ. 

ɋɭɦɦɚɪɧɚɹ ёɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
∑ܥ  = ʒܥ + ʡܥ + ʠ˛ + ʠ =  = Ͳ,Ͷͺ + Ͳ,ͲͲ͹͵ + Ͳ,ͲͲͺ + Ͳ,ʹͷ = Ͳ,͹ͷ ˏˍʣ˗˃ˊ˖ ;                                                   (5.15) 

 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 

ɫɬɨɪɨɧɟ ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ଴ܷ = ଵଷ ∙ ௎ːˑˏ ˅ː√ଷ = ଵଷ ∙ ଵଵହ√ଷ = ʹʹ,ͳ͵ ˍʑ;                                                          (5.16) 

 
ɝɞɟ  ːܷˑˏ ˅ː – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɨɛɦɨɬɤɢ ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɤȼ. 
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ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ 
ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 

 ଴ܷэˎ.˔˕. = ܭ ∙ ଴ܷ ∙ ஼𝑇∙ሺఓబሻ஼𝑇∙ሺఓబሻ+஼∑ = Ͳ,ͷ ∙ ʹʹͳ͵Ͳ ∙ ଴,଴ଵ଴,଴ଵ+଴,଻ହ = ͳͶͷ,͸Ͳ ʑ;         (5.17) 

 
ɝɞɟ  ܭ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ U0 ɩɨ ɨɛɦɨɬɤɟ ȼɇ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ;  ்ܥ ∙ ሺߤ଴ሻ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɨɞɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɦɤɎ; ܥ∑ – ɫɭɦɦɚɪɧɚɹ ёɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɦɤɎ. 

 
ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɵɣ ɬɨɤ ɫɟɬɢ 10,5 ɤȼ: 
௖ܫ  = ͳ,͹͵ ∙ ˎܷ ∙ 𝜔 ∙ ʠ∑ = ͳ,͹͵ ∙ ͳͲ,ͷ ∙ ͵ͳͶ ∙ Ͳ,͹ͷ = Ͷ,ʹͺ ʏ;                   (5.18) 
 

ɝɞɟ  ˎܷ – ɥɢɧɟɣɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; ܥ∑ – ɫɭɦɦɚɪɧɚɹ ёɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɦɤɎ. 
 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 ʠܷʟ ൒ ௄ʜ௄ʑ ∙ ଵ௡ʡʜ ∙ ଴ܷэˎ.˔˕. = ଵ,ହ଴,ଽହ ∙ ଵభబ,ఱ√య∙బ,భయ ∙ ͳͶͷ,͸Ͳ = ͳ,ʹ͸ ʑ;                             (5.19) 

 
ɝɞɟ  ܭʜ = ͳ,ͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ݊ʡʜ − ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ; ଴ܷэˎ.˔˕. – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ȼ; ܭʑ = Ͳ,ͻͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 

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

ɉɪɢɧɢɦɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ଴ܷଵீ ɫ ɭɫɬɚɜɤɨɣ, ɪɚɜɧɨɣ 5 ȼ ɞɟɣɫɬɜɭɟɬ 
ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ ɫɢɝɧɚɥ; ଴ܷீ ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 15 ȼ ɢ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɝɚɲɟɧɢɟ 
ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫ ȺɊɁ. 

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

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

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ 
ɫɬɚɬɨɪɚ: 
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ܺ = ଵ௄ʡ+ଶ = ଵଵ,ହ+ଶ = Ͳ,ʹͻ ˑ. ˈ.;                                                                     (5.20) 

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

ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ȺɊɁ. 
 
5.3.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (U1>), (U2>) 
 
ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2>: 
 ʠܷʟଶ = ଵ,ସ∙௎ʜ௡ʡʜ = ଵ,ସ∙ଵ଴ହ଴଴ଵ଴ହ଴଴/ଵ଴଴ = ͳͶͲ ʑ;                                                            (5.21) 

 
ɝɞɟ  ܷʜ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ; ݊ʡʜ − ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ. 

 
ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɷɬɨɣ ɡɚɳɢɬɟ ɩɪɟɞɭɫɦɨɬɪɟɧ ɜɬɨɪɨɣ ɨɪɝɚɧ U1>, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢɥɢ ɩɪɢ ɫɛɪɨɫɟ 
ɧɚɝɪɭɡɤɢ. ɍɫɬɚɜɤɚ ɷɬɨɝɨ ɨɪɝɚɧɚ: 

 ʠܷʟଵ = ଵ,ଶ∙௎ʜ௡ʡʜ = ଵ,ଶ∙ଵ଴ହ଴଴ଵ଴ହ଴଴/ଵ଴଴ = ͳʹͲ ʑ;                                                            (5.22) 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ 

ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɫɬɨɪɨɧɟ 110 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻ ∙  .ʜܫ
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.3.4 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 
 
Ⱦɚɧɧɚɹ ɡɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɩɟɪɟɝɪɭɡɨɤ ɝɟɧɟɪɚɬɨɪɚ 

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

Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
1. ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ ሺܫଶʠʗʒʜሻ ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ 

ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
(ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ). ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ  0,07Iɧ. 

2. ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ሺܫଶʞʢʠʙሻ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ ܫଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
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ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ ݐʛʏʙʠ =ͷͲͲ ˔. 
Ɉɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɧɚ ɤɨɬɨɪɵɣ ɪɟɚɝɢɪɭɟɬ 

ɡɚɳɢɬɚ: 
ଶ∗ܫ  = √ ஺௧ˏ˃ˍ˔ = √ ଷ଴଻଴଴ = Ͳ,ʹͳ;                                                                        (5.23) 

 
ɝɞɟ  ܣ – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ; ݐˏ˃ˍ˔ – ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ 
ɧɟɢɡɦɟɧɧɨɦ ɡɧɚɱɟɧɢɢ ɬɨɤɚ I2. 

 
ɍɫɬɚɜɤɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: 
ˍ˔˖˒ଶ∗ܫ  = ூ∗మ௄ʜ = ଴,ଶଵଵ,ଶ = Ͳ,ͳ͹;                                                                          (5.24) 

 
ɝɞɟ  ܭʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ. 

 
ɍɫɬɚɜɤɚ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ: 
ˍ˔˖˒ଶܫ  = Ͳ,ͳ͹ ⋅ ʜܫ = Ͳ,ͳ͹ ∙ ʹͲʹͲ = ͵Ͷ͵,Ͷ ʏ;                                              (5.25) 
 

ɝɞɟ  ܫʜ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ. 
 

ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 
ɩɨ ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ ܫ∗ଶʞʢʠʙ: 

ʓʝʞݐ  = ஺ூ∗మʞʢʠʙమ = ଷ଴଴,ଵ଻మ ≈ ͳͲͲͺ ˔;                                                                  (5.26) 

 
3. ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

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

ʠʟݐ  = ଷ଴ሺூ∗మሻమ ;                                                                                                  (5.27) 

 
ɂɡ ɜɵɪɚɠɟɧɢɹ (5.27) ɫɥɟɞɭɟɬ: 
 ʏʗʝ = ͵Ͳ = ሺܫ∗ଶሻଶ ∙  ʠʟ;                                                                              (5.28)ݐ
 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 

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

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ 
ɩɨ ɬɨɤɭ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
I2/Iɧ 

1,0 0,74 0,61 0,49 0,37 0,24 0,21 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ, ɫ 30 55 80 125 220 500 700 
 

 
Ɋɢɫɭɧɨɤ 5.3 - Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 
 

ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: ݐʛʗʜ = ͵Ͳ ɫ, ݐʛʏʙʠ = ͹ͲͲ ɫ. 

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

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

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

ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
2. ɂɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ ɄɁ ɧɚ 

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

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

ɞɨɩɭɫɬɢɦɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: 
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ɉɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 
ɥɢɧɢɣ 110 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ 
ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ: 

ʙʖሺଶሻʑʜ∗ܫ  = ଵ(௫೏′′+௫మʒ)·௞మ̞+ଶ௫ʡ+ଶ௫ʚ =  = ଵሺ଴,ଶହ+଴,ଶହሻ·ቀభభఱభబ,ఱቁమ+ଶ∙଴,ଵ଴ହ+ଶ∙଴,ଵଷ = Ͳ,Ͳͳ͹ ˑ. ˈ. ;                                                     (5.29) 

 
ɝɞɟ  ݇˕ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ݔʚ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ. 

 
Ɇɢɧɢɦɚɥɶɧɵɣ ɬɨɤ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ: 
̀ˏʙʖܫ  ː = ʹ · ʙʖሺଶሻʑʜ∗ܫ · ݇˕ = ʹ · Ͳ,Ͳͳ͹ · ቀଵଵହଵ଴,ହቁ = Ͳ,͵͹ʹ ˑ. ˈ. ;                           (5.30) 

 
ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɄɁ ɬɨɤ ɜ ɤɨɧɰɟ ɥɢɧɢɢ: 
.ଶʠ.ʖܫ  ൑ ூʙʖˏ̀ ː௄Ч = ଴,ଷ଻ଶଵ,ଶ = Ͳ,͵ͳ ˑ. ˈ. ;                                                                 (5.31) 

 
ɍɫɬɚɜɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ܫଶʠ.ʖ. ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,2. 
ɉɨ ɬɪɟɬɶɟɦɭ ɭɫɥɨɜɢɸ: ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 

ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫ ɪɟɡɟɪɜɧɵɦɢ ɡɚɳɢɬɚɦɢ ɥɢɧɢɢ. ȼ ɫɜɹɡɢ ɫ 
ɨɬɫɭɬɫɬɜɢɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɩɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ 
ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ. Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 
ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.4 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ (I1) 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

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

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

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
ʠʗʒʜܫ  = ௄ʜ∙ூʜ௄ʑ = ଵ,଴ହ∙ଶ଴ଶ଴଴,ଽ଼ = ʹͳ͸Ͷ,ʹ ʏ;                                                         (5.32) 

 
ɝɞɟ  ܭʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, ɪɚɜɧɵɣ 1,5; ܫʜ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, Ⱥ; 
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 .ʑ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ, ɪɚɜɧɵɣ 0,98ܭ
 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ – 0,9 ɫɟɤɭɧɞ. 
2. ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
ଵʞʢʠʙܫ  = ௄ʜ∙ூʜ௄ʑ = ଵ,଴଼∙ଶ଴ଶ଴଴,ଽ଼ = ʹʹʹ͸ ʏ;                                                           (5.33) 

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

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.2: 
 

Ɍɚɛɥɢɰɚ 5.2 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ 

Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, ܫ/ܫʜ 

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, ɫ 

3800 1200 450 340 280 160 80 3 1 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 

 
Ɋɢɫɭɧɨɤ 5.4 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ 

ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ 
 

ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

ɍɫɬɚɜɤɚ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɚɸɳɟɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ 
ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,01 ɫ. 

4. Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
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ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 
ଵʝʡʠܫ  = ଵ,ଶ∙ூʜʝʛ଴,ଽ଼ = ଵ,ଶ∙ଶ଴ଶ଴଴,ଽ଼ = ʹͶ͹͵,ͷ ʏ;                                                        

(5.34) 
 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ሺ ʒܷ <ሻ. ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 
 ʠܷʟ = ଴,଺଼∙௎ʜʝʛ௄ʑ∙௡ʡʜ = ଴,଺଼∙ଵ଴ହ଴଴ଵ,଴ଷ∙భబఱబబభబబ = ͸͸ ʑ;                                                           (5.35) 

 
ɝɞɟ  ܷʜʝʛ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ȼ; ܭʑ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ; ݊ʡʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ. 

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

ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.5 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

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

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

ʟ ʠʗʒʜܫ  = ௄ʜ∙ூʜʝʛ.ʟ௄ʑ = ଵ,଴ହ∙ଵଶହ଴଴,ଽ଼ = ͳ͵͵ͻ ʏ;                                                     (5.36) 

 
ɝɞɟ  ܭʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܫʜ – ɬɨɤ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, Ⱥ; ܭʑ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 

 
2. ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 

.௉ ʞʢʠʙܫ  = ଵ,଴଼∙ூʜʝʛ.ʟ଴,ଽ଼ = ଵ,଴଼∙ଵଶହ଴଴,ଽ଼ = ͳ͵͹͹ ʏ;                                                  (5.37) 

 
3. ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 

ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ, ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ 
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ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɜɤɥɸɱɟɧɢɟ ȺȽɉ. ɉɟɪɟɝɪɭɡɨɱɧɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.3. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɩɨɤɚɡɚɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.5 

 
Ɍɚɛɥɢɰɚ 5.3 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, I/Iɧ 

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, ɫ 

ɞɥɢɬɟɥɶɧɨ 250 180 160 120 90 72 45 20 

 

 
Ɋɢɫɭɧɨɤ 5.5 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ 

ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 
4. Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

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

.௉ ʞʢʠʙܫ  = ଶ,ଷହ∙ூʜʝʛ.ʟ଴,ଽ଼ = ଶ,ଷହ∙ଵଶହ଴଴,ଽ଼ = ʹͻͻ͹,Ͷ ʏ;                                               (5.38) 

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

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.6 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (Z1<), (Z2<) 
 
Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 

ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɞɚɟɬɫɹ ɜ ɜɢɞɟ ɤɪɭɝɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ I ɢ II ɤɜɚɞɪɚɧɬɟ ɫɨ 
ɫɦɟɳɟɧɢɟɦ ɜ III ɢ IV ɤɜɚɞɪɚɧɬ ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ ɫɨɩɪɨɬɢɜɥɟɧɢɣ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ 
ɨɛɟɫɩɟɱɟɧɢɹ ɞɟɣɫɬɜɢɹ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɧɟ ɛɨɥɟɟ 1 ɫ. ɍɤɚɡɚɧɧɚɹ ɜɵɞɟɪɠɤɚ 

0

50

100

150

200

250

300

1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2 2.1 2.2 2.3

t, c

I/Iɧ



61 
 

ɜɪɟɦɟɧɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɩɟɪɜɵɦɢ ɫɬɭɩɟɧɹɦɢ ɡɚɳɢɬ 
ɥɢɧɢɣ, ɨɬɯɨɞɹɳɢɯ ɨɬ ɲɢɧ Ƚɗɋ. ܼଵ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 110 ɤȼ, ɞɨɥɠɧɨ 
ɛɵɬɶ ɩɪɢɧɹɬɨ ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 110 ɤȼ ȼɢɬɢɦɫɤɚɹ 
Ƚɗɋ – ɉɋ Ɇɚɦɚɤɚɧ: 

 ܼଵ ൑ Ͳ,ͺ ∙ ܼʡ,ଵଵ଴ + ଴,଼௄ʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ͵Ͷ,͹ͳ + ଴,ଷ଼ ∙ ͷ͵,ͳͲ = Ͷͳ,ͻ͵ ʝˏ;      (5.39) 

 
ɝɞɟ  ܼʡ,ଵଵ଴ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɲɟɣ ɫɬɨɪɨɧɟ; ܭʡ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɚɪɚɥɥɟɥɶɧɨɫɬɶ ɥɢɧɢɣ; ܼଵʚ′  – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ, (41). 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾ-40000/110, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɲɟɣ 

ɫɬɨɪɨɧɟ: 
 ܼʡ,ହ଴଴ = ௎ˍଵ଴଴ ∙ ௎ʑʜమௌːˑˏ = ଴,ଵ଴ହଵ଴଴ ∙ ଵଵହమସ଴ = ͵Ͷ,͹ͳ ʝˏ;                                             (5.40) 

 
ɝɞɟ  ˍܷ – ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ʑܷʜ – ɜɵɫɲɟɟ ɧɚɩɪɹɠɟɧɢɟ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ܵːˑˏ – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ 110 ɤȼ: 
 ܼଵʚ′ = ˎଶݔ√ + ଶݎˎ = √Ͷ͵,ͶͲଶ + ͵Ͳ,͸Ͳଶ = ͷ͵,ͳͲ ʝˏ;                                (5.41) 
 

ɝɞɟ  ݔˎ – ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ȼɅ 110 ɤȼ; ˎݎ  – ɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ȼɅ 110 ɤȼ. 
 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 

ɝɟɧɟɪɚɬɨɪɚ: 
 ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳͲͷ ∙ ସ଴ଷ଺,଻ + ଴,ଷ଼ ∙ ଷ଺,଻ଵଵ଴మ ∙ ͷ͵,ͳͲ = Ͳ,ͳ͵ͷ;                               (5.42) 

 ܼଵɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ: 
 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,ͳ͵ͷ ∙ ͵,ͲͶ = Ͳ,Ͷͳ;                                                      (5.43) 
 

ɝɞɟ  ܼ˄ – ɛɚɡɢɫɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ. 
 

Ȼɚɡɢɫɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ: 
 ܼ˄ = ௎మ˄ௌʜʒ = ଵ଴,ହమଷ଺,଻ = ͵,ͲͶ ʝˏ;                                                                        (5.44) 
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ɝɞɟ  ˄ܷ – ɛɚɡɢɫɧɨɟ ɧɚɩɪɹɠɟɧɢɟ; ܵʜʒ – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ. 

 
ɍɫɬɚɜɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ: 
 ܼଵ஼ଷ = ܼଵ ∙ ௡ʡ௡ʜ = Ͳ,Ͷͳ ∙ యబబబఱభబఱబబభబబ = ʹ,͵Ͷ ʝˏ;                                                    (5.45) 

 
ɝɞɟ  ܼଵ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ; ݊ʡ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ; ݊ʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ. 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 

ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ.  
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ = ௎ʜʝʛ√ଷ∙ூʜʏʒʟ = ଵ଴,ହ∙ଵ଴య√ଷ∙ଶ଴ଶ଴ = ͵,ͲͲ ʝˏ;                                                        (5.46) 

 
ɝɞɟ  ܷʜʝʛ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ; ܫʜʏʒʟ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ. 

 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 

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

ʣܫ  = మ∙𝐼ʑ.ʜʝʛ𝐼ʑ.ʤ.ʤ. −଴,ଽହ௫೏ = మ∙భమఱబలళఱ −଴,ଽହଵ,ଵ = ʹ,ͷ ˑ. ˈ. ;                                                    (5.47) 

 
ɝɞɟ  ܫʑ.ʜʝʛ – ɬɨɤ ɪɨɬɨɪɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, Ⱥ; ܫʜʏʒʟ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɪɨɬɨɪɚ, (ɬɚɛɥ. 1); ݔௗ – ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ 
ɨɫɢ.  

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ.ʣ = ଴,ଽହ∙௎ʜூʣ = ଴,ଽହ∙ଵଶ,ହ = Ͳ,͵ͺ ˑ. ˈ. ;                                                        (5.48) 

 
ɝɞɟ  ܷʜ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɨ.ɟ; ܫʣ – ɬɨɤ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɩɨɧɢɠɟɧɧɨɦ 
ɧɚɩɪɹɠɟɧɢɢ, ɨ.ɟ. 
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Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɜ ɷɬɨɦ ɫɥɭɱɚɟ: 
𝜑 ʜʏʒʟ.ʣݏ݋ܿ  = ௖௢௦𝜑ʜ଴,ଽହ∙ூʣ = ଴,ଽ଴,ଽହ∙ଶ,ହ = Ͳ,͵ͺ;                                                       (5.49) 

 
ɝɞɟ  ܿݏ݋𝜑ʜ – ɧɨɦɢɧɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ. 

 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ʜʏʒʟ.ʣ = ͸͹,͸͹°.  
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ: 
 ܼ஼ ʖூூ = ௓ʜʏʒʟ.ʣ௄ʜ = ଴,ଷ଼ଵ,ଵ = Ͳ,͵Ͷ ˑ. ˈ. ;                                                             (5.50) 

 
ɝɞɟ  ܭʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ; ܼʜʏʒʟ.ʣ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ 2-ɭɤɪɚɬɧɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ. 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ: 
 ܼ஼.ʖூூ = ܼூூ ˑ.ˈ. ∙ ܼʐ = Ͳ,͵Ͷ ∙ ͵,ͲͶ = ͳ,Ͳ͵ ʝˏ;                                            (5.51) 
 

ɝɞɟ  ܼூூ ˑ.ˈ. – ɫɨɩɪɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ; ܼ˄ – ɛɚɡɢɫɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ. 
 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɪɟɥɟ: 
 ܼ஼ ʖூூ = ௓ʠ.ʖ.𝐼𝐼∙௡ʡ௡ʜ = ଵ,଴ଷ∙ଷ଴଴଴/ହଵ଴ହ଴଴/ଵ଴଴ = ͷ,ͺͻ ʝˏ;                                                   (5.52) 

 
ɝɞɟ  ܼʠ.ʖ.ூூ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ; ݊ʡ – ɤɨɷɮɮɢɢɰɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ; ݊ʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ.  

 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 12%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼ஼ʛଵ = Ͳ,ʹͺ ʝˏ, ܼ஼ʛଶ = Ͳ,͹Ͳ ʝˏ. ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ 
ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ ɧɚɢɛɨɥɶɲɟɣ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. 
ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ – ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɥɟɬɹ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.6. 
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Ɋɢɫɭɧɨɤ 5.6 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 
 
5.7 ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
 
ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ, ɞɥɹ ɡɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ 

ɫɯɟɦɵ Ƚɗɋ ɢ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɫɨɜɪɟɦɟɧɧɵɯ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɬɟɪɦɢɧɚɥɨɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ 
«ɗɄɊȺ». 

ɍɫɬɚɧɨɜɤɚ ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɡɜɨɥɢɬ 
ɢɡɛɟɠɚɬɶ ɜɨɡɦɨɠɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɜ ɪɚɛɨɬɭ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɭɦɟɧɶɲɢɬ 
ɡɚɬɪɚɬɵ. 

Ȼɥɚɝɨɞɚɪɹ ɛɥɨɱɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɰɢɮɪɨɜɵɯ ɬɟɪɦɢɧɚɥɨɜ ɢ ɦɨɞɭɥɶɧɨɦɭ 
ɩɪɨɝɪɚɦɦɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ, ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɡɚɳɢɬɵ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɜɵɫɨɤɭɸ ɚɞɚɩɬɚɰɢɸ ɤ ɤɨɧɤɪɟɬɧɨɣ ɩɟɪɜɢɱɧɨɣ ɫɯɟɦɟ ɫɬɚɧɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɨɛɴɟɦɚ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ ɟɝɨ ɪɚɛɨɬɵ. 

ɇɚɥɢɱɢɟ ɮɭɧɤɰɢɣ ɧɟɩɪɟɪɵɜɧɨɝɨ ɫɚɦɨɤɨɧɬɪɨɥɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɭɸ ɝɨɬɨɜɧɨɫɬɶ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɡɚɳɢɬ ɩɪɢ ɧɚɥɢɱɢɢ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɪɚɛɚɬɵɜɚɧɢɸ, ɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɵɫɨɤɨɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ ɢ 
ɜɵɫɨɤɨɧɚɞɟɠɧɵɯ ɦɢɤɪɨɫɯɟɦ – ɩɨɜɵɲɟɧɧɭɸ ɧɚɞɟɠɧɨɫɬɶ ɚɩɩɚɪɚɬɧɨɣ ɱɚɫɬɢ 
ɡɚɳɢɬɵ. 

 
5.8 Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 
 
ɍɫɬɚɜɤɢ ɡɚɳɢɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ5.4. 
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Ɍɚɛɥɢɰɚ 5.4 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 

ɟɞɢɧɢɰɵ 
ɂɦɟɧɨɜɚɧɧɵɟ 

ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ, ܫʠʟ.ʝ 

Ͳ,ͳͷ ∙  ʜ. 0,50 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ, ܭʡ Ͳ,͵ - 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ 
Ͳ,ͷ ∙  ʜ 1,68 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͸ ∙  ʜ 5,05 Ⱥܫ

Ɉɬɫɟɱɤɚ, ˑܫ ˕˔ ͳ,ͷ ∙  ʜ 20,22 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ 

ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 
ɝɟɧɟɪɚɬɨɪɚ 

଴ܷ 
ଵ ଴ܷଵீݐ  - 5 ȼ ݐଶ ଴ܷீ  - 15 ȼ 

଴ܷଷ ݐ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ, ܭʡ 

1,5 - 

ɍɫɬɚɜɤɚ 
ɫɪɚɛɚɬɵɜɚɧɢɹ 

- 0,2 ȼ 

Ɂɚɳɢɬɚ ɨɬ 
ɩɨɜɵɲɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ >ܷ 

1 
ɫɬɭɩɟɧɶ ஼ܷʟଵ 1,2Uɧ 120 ȼ 

2 
ɫɬɭɩɟɧɶ ஼ܷʟଶ 1,4Uɧ 140 ȼ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ʜ 0,24 Ⱥܫ

ɉɈ ܫଶʞʢʠʙ Ͳ,ͳ͹ ∙  ʜ 0,57 Ⱥܫ

ɈɌɋ I ܫଶʠ.ʖ. Ͳ,ʹ ∙  ʜ 0,67 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ ܫʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 3,61 Ⱥܫ
ɉɈ ܫଵʞʢʠʙ ͳ,ͳ ∙  ʜ 3,71 Ⱥܫ

ɈɌɋ 
ଵʝʡʠ ͳ,ʹʹͶܫ ∙  ʜ 4,12 Ⱥܫ
Uɫɪ - 66 ȼ 

Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ 
ɡɚɳɢɬɚ <ܼ 

1 
ɫɬɭɩɟɧɶ ܼூ 0,135 Ͳ,Ͷͳ ʝˏ 

2 
ɫɬɭɩɟɧɶ ܼூூ 0,34 1,03 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  
ɋɈ ܫ௉ ʠʗʒʜ. ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ 5,24 Ⱥܫ
ɉɈ ܫ௉ ʞʢʠʙ. ͳ,ͳ ∙  ʜʝʛ.ʟ 5,39 Ⱥܫ

Ɉɬɫɟɱɤɚ ܫ௉ ʞʢʠʙ. ʹ,Ͷ ∙  ʜʝʛ.ʟ 11,74 Ⱥܫ
 
Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.5 
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Ɍɚɛɥɢɰɚ 5.5 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ 
 Ⱦɟɣɫɬɜɢɹ 

Ɂɚɳɢɬɵ 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ/
Ƚ 

Ƚɚ
ɲ

ɟɧ
ɢɟ

 ɩ
ɨɥ

ɟɣ
 

Ɉ
ɫɬ

ɚɧ
ɨɜ

 
ɬɭ

ɪɛ
ɢɧ

ɵ
 ɢ

 
ɫɛ

ɪɨ
ɫ 

Ⱥ
ɊɁ

 

ɉ
ɭɫ

ɤ 
ɉ

ɀ
Ɍ 

ȽȽ
 

Ɉ
ɬɤ

ɥ.
 ȼ

Ʌ
-1

10
 ɢ

 
Ɍɋ

ɇ
 

ɉ
ɪɟ

ɞɭ
ɩɪ

ɟɞ
ɢɬ

ɟɥ
ɶ

ɧɵ
ɣ 

ɫɢ
ɝɧ

ɚɥ
 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ       

Ⱦɢɮ. ɡɚɳɢɬɚ, ɩɪɨɞɨɥɶɧ. I∆G + + + +   

ɁɁȽ 
U0G 

t1      + 

t2 + + +    

U03 t + + +    

Ɂɉɇ U> 
1 ɫɬɭɩɟɧɶ t1 + +     

2 ɫɬɭɩɟɧɶ t2 + +     
 

ɫɁɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
 

I2 

ɋɈ      + 
ɂɈ + +     

ɈɌɋ I 
t1     +  

t2 + +     

Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦ. ɤ.ɡ.  
ɢ ɩɟɪɟɝɪɭɡɨɤ 

I1 

ɋɈ      + 

ɂɈ + +     

Ɉ Ɍ ɋ 
t1     +  

t2 + +     

Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ Z< 

1ɫɬɭɩ . 
t1     +  

t2 + + +    

2 ɫɬɭɩ. 
t1     +  

t2 + +     

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ Iɪ 

ɋɈ      + 

ɂO + +     

ɨɬɫɟɱɤɚ + +     
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6 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ 
 
Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɧɚɡɧɚɱɚɟɬɫɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɟ [3] ɬɪɟɦ ɩɚɪɚɦɟɬɪɚɦ: 
ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɫɨɬɵ ɩɥɨɬɢɧɵ ( ɞɨ 60 ɦ) ɢ ɬɢɩɚ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ 

(ɫɤɚɥɶɧɵɟ) - III; 
ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɡɧɚɱɟɧɢɹ ɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɍɫɬɚɧɨɜɥɟɧɧɚɹ 

ɦɨɳɧɨɫɬɶ Ƚɗɋ – 118,2 Ɇȼɬ - III; 
ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɫɥɟɞɫɬɜɢɣ ɜɨɡɦɨɠɧɵɯ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɚɜɚɪɢɣ ( 

ɱɢɫɥɨ ɥɸɞɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɫɬɪɚɞɚɬɶ ɨɬ ɚɜɚɪɢɢ – ɑɢɫɥɨ ɩɨɫɬɨɹɧɧɨ 
ɩɪɨɠɢɜɚɸɳɢɯ ɥɸɞɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɫɬɪɚɞɚɬɶ ɨɬ ɚɜɚɪɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɨɪɭɠɟɧɢɹ (ɜ ɇȻ ɧɚɯɨɞɹɬɫɹ ɧɟɫɤɨɥɶɤɨ ɩɨɫɟɥɤɨɜ: ɩɝɬ Ɇɚɦɚ, ɩ Ʉɨɥɨɬɨɜɤɚ, ɩ 
ȼɢɬɢɦɫɤɢɣ, ɩ Ɇɭɫɤɨɜɢɬ) 2500 – II . 

ȼ ɢɬɨɝɟ, ɜɫɟɦɭ ɫɨɨɪɭɠɟɧɢɸ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɧɚɢɜɵɫɲɢɣ ɤɥɚɫɫ – II . 
 
6.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 
 
6.1.1 Ƚɪɭɧɬɨɜɵɟ ɩɥɨɬɢɧɵ 
 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ∇ȽȽɉ ɩɪɢɧɢɦɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ʒʒʞ = ∇ʜʞʢ + ℎ௦;                                                                                     (6.1) 
 

ɝɞɟ ℎ௦ – ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ 
ɜɟɪɯɧɟɦ ɛɶɟɮɟ. 

 ℎ௦ = ℎ௥௨௡ଵ% + ∆ℎ௦௘௧ + ܽ;                                                                             (6.2) 
 

ɝɞɟ ℎ௥௨௡ଵ% - ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 1% ɧɚ ɨɬɤɨɫ 
ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ; ∆ℎ௦௘௧ – ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ; ܽ – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɩɪɢɧɢɦɚɟɦɵɣ 0,6 ɦ. 

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

 
ɝɞɟ ݇௪ – ɤɨɷɮɮɢɰɢɟɧɬ, ɪɚɫɫɱɢɬɵɜɚɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ ɧɢɠɟ; ௪ܸ - ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ ɜɵɫɨɬɟ 10 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɜɨɞɵ, ɦ/ɫ; 

L – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɞɵ, ɦ; ߙ – ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ 
 ;(0=ߙ)

d – ɭɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. 
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݇௪ = ͵ ∙ ሺͳ + Ͳ,͵ ௪ܸሻ ∙ ͳͲ−଻ = ͵ ∙ ሺͳ + Ͳ,͵ ∙ ʹ͸ሻ ∙ ͳͲ−଻ = ʹ͸,Ͷ ∙ ͳͲ−଻,     (6.4) 
 ݀ = ∇ʜʞʢ−∇ˇː˃ଶ = ଶ଻଻,଴−ଶଷଽ,଴ଶ = ͳͻ ɦ;                                                            (6.5) 

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

ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ (t=6ɱ=21600 c). 
2. ɂɡ ɝɪɚɮɢɤɚ [2, ɉɪɢɥɨɠɟɧɢɟ 1, ɪɢɫ. 1] ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ 

(ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ ɫ ɝɥɭɛɢɧɨɣ d > 0,5̅ߣௗ, ɝɞɟ ɞɧɨ ɧɟ ɜɥɢɹɟɬ ɧɚ ɨɫɧɨɜɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɥɧ) ɩɨ ɡɧɚɱɟɧɢɹɦ ௚௅௏మ ɢ ௚௧௏ೢ  ɨɩɪɟɞɟɥɢɬɶ ɩɚɪɚɦɟɬɪɵ ௚ℎ̅௏ೢమ ɢ ௚்̅௏ೢ . 

Ɂɚɬɟɦ, ɢɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ, ɜɵɱɢɫɥɢɬɶ ɫɪɟɞɧɢɣ 
ɩɟɪɢɨɞ ɜɨɥɧɵ ܶ̅ ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ ℎ̅. 

Ɋɟɡɭɥɶɬɚɬɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.1: 
 

Ɍɚɛɥɢɰɚ 6.1 – Ɉɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɣ ɜɵɫɨɬɵ ɜɨɥɧɵ ɢ ɫɪɟɞɧɟɝɨ ɩɟɪɢɨɞɚ ɜɨɥɧɵ ܸ݃ܮଶ = ͻ,ͺͳ ∙ ͷͺͲͲʹ͸ଶ = ͺͶ 
௪ܸݐ݃ = ͻ,ͺͳ ∙ ʹͳ͸ͲͲʹ͸ = ͺͳͷͲ ݃ℎ̅௪ܸଶ = Ͳ,Ͳͳ͹ 

 

ܸ݃ܶ̅௪ = ͳ,ͷ 
݃ℎ̅௪ܸଶ = Ͳ,Ͳͻͷ 

ܸ݃ܶ̅௪ = Ͷ,͵ 

ℎ̅ = Ͳ,Ͳͳ͹ ∙ ʹ͸ଶͻ,ͺͳ= ͳ,ͳ͹ ˏ 
ܶ̅ = ͳ,ͷ ∙ ʹ͸ͻ,ͺͳ = ͵,ͻͺ ˔ 

 
3. ȼɵɱɢɫɥɹɟɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
ௗߣ̅  = ௚்̅మଶగ = ଽ,଼ଵ∙ଷ,ଽ଼మଶ∙ଷ,ଵସ = ʹͶ,͹Ͷ ɦ;                                                                   (6.6) 
 
4. ɉɪɨɜɟɪɹɟɦ, ɜɵɩɨɥɧɹɟɬɫɹ ɥɢ ɭɫɥɨɜɢɟ ɭɫɥɨɜɧɨɣ ɪɚɫɱɟɬɧɨɣ ɝɥɭɛɢɧɵ: 
 ݀ > Ͳ,ͷ̅ߣௗ  ͳͻ > Ͳ,ͷ ∙ ʹͶ,͹Ͷ  
 
5. Ɉɩɪɟɞɟɥɹɸɬ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 ℎଵ% = ℎ̅ ∙ 𝑖ܭ = ͳ,ͳ͹ ∙ ʹ,ͳ͵ = ʹ,ͷ ˏ;                                                             (6.7) 
 

ɝɞɟ ܭ𝑖 – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ ௚௅௏మ (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ). 
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6. ȼɵɫɨɬɭ ɧɚɤɚɬɚ ɜɨɥɧ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɨɬɤɨɫ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 
ɞɥɹ ɮɪɨɧɬɚɥɶɧɨ ɩɨɞɯɨɞɹɳɢɯ ɜɨɥɧ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 ℎ௥௨௡ଵ% = ݇௥ ∙ ݇௣ ∙ ݇௦௣ ∙ ݇௥௨௡ ∙ ℎଵ% = ͳ ∙ Ͳ,ͻ ∙ ͳ,ͳͷ ∙ ʹ ∙ ʹ,ͷ = ͷ,ͳ͹ ɦ;       (6.8) 
 

ɝɞɟ ݇௥ = ͳ ɢ ݇௣ = Ͳ,ͻ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ 
ɨɬɤɨɫɚ, ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ ɋɧɢɉ ɫ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɨɬɤɨɫɵ ɤɪɟɩɹɬɫɹ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɦɢ ɩɥɢɬɚɦɢ; ݇௦௣ = ͳ,ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢ ɤɨɷɮɮɢɰɢɟɧɬɟ ɨɬɤɨɫɚ ܿ݃ݐ𝜑 = ʹ; ݇௥௨௡ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ [2, ɉɪɢɥɨɠɟɧɢɟ 1, ɪɢɫ. 2] 
ɝɪɚɮɢɤɚɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɨɝɨɫɬɢ ɜɨɥɧɵ ఒ̅೏ℎభ% = 13,7 ɧɚ ɝɥɭɛɨɤɨɣ ɜɨɞɟ. 

 
7. ℎ௦ = ℎ௥௨௡ଵ% + ∆ℎ௦௘௧ + ܽ = ͷ,ͳ͹ + Ͳ,Ͳͷ͸ + Ͳ,͸ = ͷ,ͺ͵ = ͸  ɦ 
 
8. ∇ʒʒʞ = ∇ʜʞʢ + ℎ௦ = ʹ͹͹,Ͳ + ͸,Ͳ = ʹͺ͵,Ͳ ɦ;                                      (6.9) 
 
ɉɪɢɧɢɦɚɟɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 283,0 ɦ. 
 
6.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɹɜɥɹɸɬɫɹ: 

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

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɨɩɪɟɞɟɥɹɸɬ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɦɢ 
ɪɚɫɱɟɬɚɦɢ ɩɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɚɜɨɞɤɨɜɵɯ ɪɚɫɯɨɞɨɜ. 

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

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

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

Ɋɚɫɯɨɞ, ɤɨɬɨɪɵɣ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɩɭɫɬɢɬɶ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɨɣ ɮɪɨɧɬ 
ɨɫɧɨɜɧɨɦ ɫɥɭɱɚɟ: 

 ܳ˓ = ܳˑ˔ː.௠௔௫ −  ܳʒЭʠሺ݊ − ͳሻ = ͸ͷͲ,ͳ − ͻ͹,ʹ ∙ ͵ = ͵ͷͺ,ͷ ɦ3/ɫ;            (6.10) 
 
ɉɨɜɟɪɨɱɧɵɣ ɫɥɭɱɚɣ: 
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ܳ˓.˒ˑ˅ = ܳˑ˔ː.௠௔௫ −  ܳʒЭʠ ∙ ݊ = ͹͸ʹ,͸ − ͻͶ,Ͷ ∙ ͵ = Ͷ͹ͻ,Ͷ ɦ3/ɫ;               (6.11) 
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
ܤ  = ொ˓௤˅  ;                                                                                                        (6.12) 

 
ɝɞɟ      ݍ˅ - ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ, 

˅ݍ  = ͳ,ʹͷ ∙  ௣ ;                                                                                            (6.13)ݍ
  

ɝɞɟ     ݍ௣ - ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ, 
௣ݍ  = ܸː ˓ ∙ ℎː˄ ;                                                                                             (6.14) 
 

ɝɞɟ ܸː ˓ –  ɧɟ ɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ 5 ɦ/ɫ; ℎː˄ – ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ܳˑ˔ː.௠௔௫ 1% – 4,7 ɦ. 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 q୮ = ͷ ∙ Ͷ,͹ = ʹ͵,ͷ ˏଷ/˔ ;  
  q˅ = ͳ,ʹͷ ∙ ʹ͵,ͷ = ʹͻ,Ͷ ˏଷ/˔ ;  
ܤ  = ଷହ଼,ହଶଽ,ସ = ͳʹ,ʹ ˏ.  
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ܤ ɞɨɥɠɧɚ ɛɵɬɶ ɰɟɥɵɦ ɱɢɫɥɨɦ, ɩɨɷɬɨɦɭ 

ɨɤɪɭɝɥɹɟɦ B ɞɨ 16 ɦ. ɋɬɚɧɞɚɪɬɧɚɹ ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ b ɩɪɢɧɢɦɚɟɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯ.ɪɟɝɥɚɦɟɧɬɨɦ. ɉɪɢɧɢɦɚɟɦ b= 8. ȼ ɢɬɨɝɟ:2 ɩɪɨɥɟɬɚ ɩɨ 8ɦ. 

Ɍɨɥɳɢɧɚ ɛɵɤɚ: 
ʐߜ  ൒ ሺͲ,ʹ ÷ Ͳ,ʹͷሻ ∙ ܾ = ሺͳ,͸ ÷ ʹሻ;                                                             (6.15) 
 
Ȼɵɤ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɦɟɧɟɟ 2ɦ. Ɍ.ɤ ɛɵɤ ɪɚɡɪɟɡɧɨɣ, ɭɜɟɥɢɱɢɜɚɟɦ ɟɝɨ 

ɬɨɥɳɢɧɭ ɧɚ 1ɦɟɬɪ. Ɍɨɥɳɢɧɭ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ɩɪɢɧɢɦɚɟɦ ߜʐ = ͵ ɦ. 
Ɍɨɝɞɚ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫ ɭɱɟɬɨɦ ɛɵɤɨɜ: 
˅ܤ  = ܾ ∙ ݊ + ሺ݊ − ͳሻ ∙ ݀ = ͺ ∙ ʹ + ሺʹ − ͳሻ ∙ ͵ = ͳͻ  ˏ;                            (6.16) 
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6.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 
ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ, ɨɩɪɟɞɟɥɢɦ ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ 

ɜɨɞɨɫɥɢɜɟ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɬ.ɟ. ɛɟɡ ɭɱёɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ 
ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ: 

଴ଵܪ  = ሺ ொ˓௠∙஻∙√ଶ∙௚ሻଶ/ଷ ;                                                                                   (6.17) 

 
ɝɞɟ ݉ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɩɪɨɮɢɥɹ, ɩɪɢɧɢɦɚɟɦ 
ɜ ɤɭɪɫɨɜɨɦ ɩɪɨɟɤɬɟ ɨɱɟɪɬɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ Ʉɪɢɝɟɪɚ- Ɉɮɢɰɟɪɨɜɚ ɬɢɩɚ Ⱥ, 
m = 0,49. 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 H଴ଵ = ሺ ଷସସ,ସ଴,ସଽ∙ଵ଺∙√ଶ∙ଽ,଼ଵሻଶ/ଷ = Ͷ,͹ ˏ. 

 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 

ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
଴ଶܪ  = ሺ ொ˓௠∙𝜎˗∙𝜎˔ˉ∙𝜎˒∙஻∙√ଶ∙௚ሻଶ/ଷ ;                                                                      (6.18) 

 
ɝɞɟ 𝜎˒ - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ [4, ɪɚɡɞɟɥ 6-3] (ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 
ɟɞɢɧɢɰɟ); 𝜎˗ - ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ (ɪɚɜɧɵɣ ɟɞɢɧɢɰɟ); 𝜎˔ˉ - ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ 

  𝜎˔ˉ = ͳ − ଴,ଶ∙ʜబభ∙ஞୠ ;                                                                                       (6.19) 

 
ɝɞɟ 𝜉 = 0,45 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɦɟɧɶɲɟɧɢɹ, ɭɱɢɬɵɜɚɸɳɢɣ ɮɨɪɦɭ ɛɵɤɨɜ ɜ ɩɥɚɧɟ. 

 𝜎˔ˉ = ͳ − ଴,ଶ∙ସ,଻∙଴,ସହ଼ = Ͳ,ͻͷ  

 
Ɉɬɫɸɞɚ: 
 H଴ଶ = ሺ ଷହ଼,ହ଴,ସଽ∙଴,ଽହ∙ଵ∙ଵ଺ ∙√ଶ∙ଽ,଼ଵሻଶ/ଷ = Ͷ,ͻ ˏ  

 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ: 
ܪ  = ଴ଶܪ − ఈ∙௏బమଶ∙௚  ;                                                                                         (6.20) 
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ɝɞɟ ଴ܸ – ɫɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ; ߙ = ͳ,ͳ ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ. 
 ଴ܸ = ொ˓ሺఇʜʞʢ−ఇʓʜʏሻ∙஻+ሺ௡−ଵሻ∙ఋ  ;                                                                       (6.21) 

 
ɝɞɟ ߘʜʞʢ ɢ ߘʓʜʏ ɨɬɦɟɬɤɚ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɩɨɞɩɨɪɧɨɦ ɭɪɨɜɧɟ ɢ ɫɭɯɨɝɨ ɞɧɚ;  ܤ - ɩɨɥɧɚɹ ɲɢɪɢɧɚ ɫ ɭɱёɬɨɦ ɛɵɤɨɜ. 

 ଴ܸ = ଷହ଼,ହሺଶ଻଻−ଶଷଽሻ∙ଵଽ = Ͳ,ͷ/ ˏ/˔ ;  
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
ܪ  = Ͷ,ͻ − ଵ,ଵ∙଴,ହమଶ∙ଽ,଼ଵ = Ͷ,ͺͺ ˏ  

 
6.2.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ 

ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ 
 H଴ଵ˒ˑ˅ = ሺ ொ˓.˒ˑ˅௠∙஻∙√ଶ∙௚ሻమయ = ቀ ସ଻ଽ,ସ ଴,ସଽ∙ଵ଺∙√ଶ∙ଽ,଼ଵቁమయ = ͷ,͹ͷ ˏ;                                    (6.22) 

 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 

ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
 H଴ଶ˒ˑ˅ = ሺ ொ˓.˒ˑ˅௠∙Ɛ𝜎˒∙஻∙√ଶ∙௚ሻଶ/ଷ = ሺ ସ଻ଽ,ସ଴,ସଽ∙଴,ଽସ∙ଵ∙ଵ଺ ∙√ଶ∙ଽ,଼ଵሻଶ/ଷ = ͷ,ͻͻ ˏ;               (6.23) 

 𝜎˔ˉ = ͳ − ଴,ଶ∙ହ,଻ହ∙଴,ସହ଼ = Ͳ,ͻ͵;  
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
ܪ  = ͷ,ͻͻ − ଵ,ଵ∙଴,଺ହమଶ∙ଽ,଼ଵ = ͷ,ͻ͸ ˏ;  
 
ɇɚɩɨɪ ɨɤɪɭɝɥɹɟɬɫɹ ɩɨ ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ ܪ˔˕ = ͸ ˏˈ˕˓ˑ˅. 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ʒʑߘ  = ʜʞʢߘ − ˕˔ܪ = ʹ͹͹,Ͳ − ͸ = ʹ͹ͳ,Ͳ ˏ;                                           (6.24) 
 
Ɉɬɦɟɬɤɭ ɜɟɪɯɚ ɛɵɤɚ ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
ʒʐߘ  = ʒʑߘ + ͳ,͸ܪ˔˕ = ʹ͹ͳ,Ͳ + ͳ,͸ ∙ ͸ = ʹͺͲ,͸ ˏ;                                 (6.25) 
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ɉɪɢɪɚɜɧɹɟɦ ɨɬɦɟɬɤɭ ȽȻ ɤ ɨɬɦɟɬɤɟ ȽȽɉ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ߘʒʐ=283,0 ɦ. 
 
6.2.4 Ɋɚɫɱɟɬ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɨɬɜɟɪɫɬɢɣ 
 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ ɫɥɟɞɭɟɬ 

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

Ⱦɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɛɟɡɨɩɚɫɧɵɣ ɫɛɪɨɫ ɜɨɞɵ ɜ ɇȻ ɜ 
ɫɥɭɱɚɹɯ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɩɭɫɤɚ ɜɨɞɵ ɱɟɪɟɡ ɚɝɪɟɝɚɬɵ. 

ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɜɨɞɨɫɛɪɨɫɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɪɚɛɨɬɵ ɜ ɡɢɦɧɢɣ 
ɩɟɪɢɨɞ, ɞɨɥɠɧɚ ɨɩɪɟɞɟɥɹɬɶɫɹ ɢɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɪɚɛɨɬɤɢ ɩɨɥɟɡɧɨɝɨ 
ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɤ ɧɚɱɚɥɭ ɜɟɫɟɧɧɟɝɨ ɩɨɥɨɜɨɞɶɹ. 

 
Vɩɨɥɟɡɧ =1,52 ɤɦ3 (1520000000 ɦ3) ܸ˒ ˓ˋ˕= 0,6 ɤɦ3 (60000000 ɦ3) 
 
ȼɪɟɦɹ, ɡɚ ɤɨɬɨɪɨɟ ɫɪɚɛɚɬɵɜɚɟɬɫɹ ɜɨɞɨɯɪɚɧɢɥɢɳɟ (6 ɦɟɫɹɰɟɜ). 
 ܳ˔˓ = ௏˒ ˑˎˈˊː+௏˒ ˓ˋ˕௧ = ଵହଶ଴଴଴଴଴଴଴+଺଴଴଴଴଴଴଴ଵହହହଶ଴଴଴ = ͳͲͳ,ͷ ˏଷ/˔;                          (6.26) 

 
Ɋɚɫɱɟɬ ɫɟɱɟɧɢɹ ɜɨɞɨɫɛɪɨɫɚ: 
 𝜔 =  ொµ√ଶ௚ுʑʝ = ଵ଴ଵ,ହ଴,଼∙√ଶ∙ଽ,଼ଵ∙ଷଷ,଻ = Ͷ,ͻ ˏଶ;                                                     (6.27) 

 
ɝɞɟ 𝜔 - ɩɥɨɳɚɞɶ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ; µ = 0,8 - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ; 

Hɜɨ - ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɇɉɍ ɞɨ ɰɟɧɬɪɚ ɨɬɜɟɪɫɬɢɹ. 
 
Ɍɚɤ ɤɚɤ ɫɟɱɟɧɢɟ ɩɪɹɦɨɭɝɨɥɶɧɨɟ, ɩɪɢɧɢɦɚɟɦ ɞɜɚ ɨɬɜɟɪɫɬɢɹ ɫ ɩɚɪɚɦɟɬɪɚɦɢ: 

b=2 ɦ, h=1,5ɦ. 
Ɉɬɦɟɬɤɚ ɧɢɠɧɟɣ ɜɯɨɞɧɨɣ ɤɪɨɦɤɢ ɜɨɞɨɫɩɭɫɤɚ – 242,3. 
 
6.2.5 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 
 
Ɋɚɫɫɱɢɬɚɟɦ ɤɨɨɪɞɢɧɚɬɵ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɚ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ 

ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɤɨɨɪɞɢɧɚɬ ɤɪɢɜɨɣ ɧɟɨɛɯɨɞɢɦɨ ɭɦɧɨɠɢɬɶ ɢɯ ɧɚ H˔˕ = ͸ ˏ . 
Ɋɚɫɱɟɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 6.2. ɋɚɦ ɨɝɨɥɨɜɨɤ ɫɬɪɨɢɦ ɧɚ ɪɢɫɭɧɤɟ 6.1. 
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Ɍɚɛɥɢɰɚ 6.2 – ɉɪɢɜɟɞёɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɨɱɟɪɬɚɧɢɹ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ 
(Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ) 

№ ɬɨɱɤɢ x y № ɬɨɱɤɢ x y 
1 0,00 0,76 22 12,60 8,21 
2 0,60 0,22 23 13,20 9,05 
3 1,20 0,04 24 13,80 9,92 
4 1,80 0,00 25 14,40 10,80 
5 2,40 0,04 26 15,00 11,76 
6 3,00 0,16 27 15,60 12,73 
7 3,60 0,36 28 16,20 13,73 
8 4,20 0,60 29 16,80 14,77 
9 4,80 0,84 30 17,40 15,66 
10 5,40 1,19 31 18,00 16,94 
11 6,00 1,54 32 18,60 18,08 
12 6,60 1,93 33 19,20 19,24 
13 7,20 2,36 34 19,80 20,43 
14 7,80 2,85 35 20,40 21,65 
15 8,40 3,38 36 21,00 22,91 
16 9,00 3,97 37 21,60 24,19 
17 9,60 4,58 38 22,20 25,49 
18 10,20 5,24 39 22,80 26,83 
19 10,80 5,92 40 23,40 28,19 
20 11,40 6,65 
21 12,00 7,41 

 

 
Ɋɢɫɭɧɨɤ 6.1 – Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
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6.3 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɬɢɩ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ ɡɚ ɜɨɞɨɫɥɢɜɨɦ. 
ȼɵɱɢɫɥɹɟɦ ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ ɩɨɬɨɤɚ ɩɪɢ ɩɨɥɧɨɦ ɨɬɤɪɵɬɢɢ ɜɫɟɯ 

ɨɬɜɟɪɫɬɢɣ. 
 ℎˍ˓ = √ ఈொమ˓ሺ஻+ሺ௡−ଵሻ∙ఋ˄ሻమ∙௚య = √ଵ,ଵ∙ଷହ଼,ହమଵଽమ∙ଽ,଼ଵయ = ͵,Ͷ ɦ;                                            (6.27) 

 
ɝɞɟ 1,1=ߙ – ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ. 
 

Ɉɩɪɟɞɟɥɹɟɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖ଵ′ = ௤𝜑√ଶ௚ሺʜʞʢ−ʓʜʝ−ℎ೎′ሻ = ଵ଼,ଽ଴,ଽଵ√ଶ∙ଽ,଼ଵሺଶ଻଻−ଶଷଽ−଴ሻ = Ͳ,͹͸ ɦ;                      (6.28) 

 
ɝɞɟ 𝜑 = 0,97÷1,00 – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ 
ɢɫɬɟɱɟɧɢɹ; 

q – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ (6.29). 
ݍ  = ொ˓஻+ሺ௡−ଵሻ∙ఋ˄ = ଷହ଼,ହଵଽ = ͳͺ,ͻ ɦ3/ɫ;                                                            (6.29) 

 ℎ௖ଶ′ = ௤𝜑√ଶ௚ሺʜʞʢ−ʓʜʝ−ℎ೎′ሻ = ଵ଼,ଽ଴,ଽଵ√ଶ∙ଽ,଼ଵሺଶ଻଻−ଶଷଽ−଴,଻଺ሻ = Ͳ,͹͹ ɦ;                  (6.30) 

 ℎ௖′′ = ℎ˔మ′ଶ ቆ√ͳ + ͺ ∙ ቀℎˍ˓ℎ೎మ′ ቁଷ − ͳቇ = ଴,଻଻ଶ ቆ√ͳ + ͺ ∙ ቀ ଷ,ସ଴,଻଻ቁଷ − ͳቇ = ͻ,͹ ɦ.  (6.31) 

 
ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɫɨɩɪɹɠɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɬɢɩɭ ɨɬɨɝɧɚɧɧɨɝɨ ɩɪɵɠɤɚ, ɬɚɤ 

ɤɚɤ ℎ௖′′ > ℎː˄, ɩɪɢ ℎː˄ = Ͷ,͹ ɦ. 
Ɍɚɤ ɤɚɤ ɡɚ ɩɥɨɬɢɧɨɣ ɞɨɥɠɟɧ ɛɵɬɶ ɡɚɬɨɩɥɟɧɧɵɣ ɩɪɵɠɨɤ, ɪɚɫɫɱɢɬɚɟɦ 

ɝɚɫɢɬɟɥɢ. 
 
6.4 Ɋɚɫɱɟɬ ɷɥɟɦɟɧɬɨɜ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 
6.4.1 ȼɨɞɨɛɨɣɧɚɹ ɩɥɢɬɚ 
 
ȼɨɞɨɛɨɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ, ɫɯɨɞɹɳɟɝɨ ɫ 

ɜɨɞɨɫɥɢɜɚ, ɢ ɭɫɬɪɚɢɜɚɟɬɫɹ ɜ ɜɢɞɟ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɩɥɢɬɵ. 
˅ߜ  = Ͳ,ͳͷ ∙ ௖ܸ ∙ √ℎ௖ଵ′ = Ͳ,ͳͷ ∙ ʹͶ,ͺ ∙ √Ͳ͹͸ = ͵,ʹ ɦ;                                  (6.32) 
 

ɝɞɟ ௖ܸ – ɫɤɨɪɨɫɬɶ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɧɚ ɩɟɪɜɨɣ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɟ (6.33). 



76 
 

௖ܸ = ொ˓ሺ஻+∑ ఋ˅ሻ∙ℎ೎భ′ = ଷହ଼,ହଵଽ∙଴,଻଺ = ʹͶ,ͺ ɦ2/ɫ;                                                        (6.33) 

 
ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɪɚɜɧɭɸ 4=˅ߜ.  
Ⱦɥɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɪɚɜɧɚ ɞɥɢɧɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ: 
 ݈˅ = ݈˒˓ = ʹ,ͷ ∙ (ͳ,ͻ ∙ ℎ௖" + ℎ௖ଶ′ ) = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͻ,͹ + Ͳ,͹͸ሻ = Ͷͺ,Ͳ ɦ;      (6.34) 
 
Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɜɨɞɨɛɨɹ: 
 ∇ʞʑ = ∇ˇː˃ − ˅ߜ = ʹ͵ͻ,Ͳ − Ͷ = ʹ͵ͷ,Ͳ ɦ.                                              (6.35) 
 
6.4.2 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ 
 
ɐɟɥɶɸ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɝɥɭɛɢɧɵ ɤɨɥɨɞɰɚ ɢ ɟɝɨ ɞɥɢɧɵ. 
Ƚɥɭɛɢɧɚ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ 

ɩɪɢɛɥɢɠɟɧɢɣ. Ɋɚɡɧɢɰɚ ɦɟɠɞɭ ɡɧɚɱɟɧɢɹɦɢ ɝɥɭɛɢɧ ɤɨɥɨɞɰɚ, ɨɩɪɟɞɟɥɟɧɧɵ 
ɪɚɫɱɟɬɨɦ, ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 5÷10%. 

ɉɟɪɜɨɧɚɱɚɥɶɧɨ, ɝɥɭɛɢɧɭ ɤɨɥɨɞɰɚ ɨɩɪɟɞɟɥɹɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ݀ = 𝜎 ∙ ℎ௖′′ − ሺℎː˄ + ܼ′ሻ;                                                             (6.35) 
 

ɝɞɟ 𝜎 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɜɟɥɢɱɢɜɚɸɳɢɣ ɝɥɭɛɢɧɭ ɜ ɤɨɥɨɞɰɟ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɨɛɪɚɡɨɜɚɧɢɟ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ,  𝜎 = ͳ,ͳ ; ܼ′ – ɩɟɪɟɩɚɞ ɫ ɜɨɞɨɛɨɣɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɣ ɫɬɟɫɧɟɧɢɟɦ 
ɩɨɬɨɤɚ ɫɧɢɡɭ ɭɫɬɭɩɨɦ ɝɥɭɛɢɧɨɣ d (6.36); 

 ܼ′ = ௤మଶ∙௚ ∙ ( ଵ𝜑మ∙ℎː˄మ − ఈ𝜎మ∙ℎ೎"మ)                                                (6.36) 

  
ɝɞɟ φ − ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɫ ɲɢɪɨɤɢɦ ɩɨɪɨɝɨɦ, 
ɡɚɜɢɫɹɳɢɣ ɨɬ ɤɪɨɦɤɢ ɭɫɬɭɩɚ, ɩɪɢɧɢɦɚɟɬɫɹ 0,92. 

 ܼ′ = ଵ଼,ଽమଶ∙ଽ,଼ଵ ∙ ቀ ଵ଴,ଽଵమ∙ସ,଻మ − ଵ,ଵଵ,ଵమ∙ଽ,଻మቁ = ͳͺ,ʹሺͲ,Ͳͷ − Ͳ,Ͳͳሻ = Ͳ,͹͵ˏ; 

ݍ  = ொ˓஻+ሺ௡−ଵሻ∙ఋ = ଷହ଼,ହଵଽ = ͳͺ,ͻ ˏଶ ˔⁄ ;                               (6.37) 

 
Ƚɥɭɛɢɧɚ ɤɨɥɨɞɰɚ: 
 ݀ = ͳ,ͳ ∙ ͻ,͹ − ሺͶ,͹ + Ͳ,͹͵ሻ = ͷ,ʹ ˏ;  
 
ɇɚɯɨɞɢɬɫɹ ɩɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ: 
  



77 
 

଴′ܧ = ுܥ + ଴ܪ + ݀ = ͵ʹ + ͸ + ͷ,ʹ = Ͷ͵,ʹ ˏ;          (6.38) 
ுܥ     = ∇ʒʑ − ∇ˇː˃ = ʹ͹ͳ,Ͳ − ʹ͵ͻ,Ͳ = ͵ʹ ˏ;           (6.39) 
 𝜉଴ = ா′బℎˍ˓ = ସଷ,ଶଷ,ସ = ͳʹ,͹ ɦ;                      (6.40) 

 
ɉɨ ɝɪɚɮɢɤɭ Ɇ. Ⱦ. ɑɟɪɬɨɭɫɨɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ȟɫ=0,23 ɢ ȟ’’c=2,9. 
ȼɵɱɢɫɥɹɟɬɫɹ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖, = ξ௖ ∙ ℎˍ˓ = Ͳ,ʹ͵ ∙ ͵,Ͷ = Ͳ,͹ͺ ˏ;                      (6.41) 
 ℎ௖,, = ξ,̝, ∙ ℎˍ˓ = ʹ,ͻ ∙ ͵,Ͷ = ͻ,ͻ ˏ;             (6.42) 
 ܼ′ = ଵ଼,ଽమଶ∙ଽ,଼ଵ ∙ ቀ ଵ଴,ଽଵమ∙ସ,଻మ − ଵ,ଵଵ,ଵమ∙ଽ,ଽమቁ = Ͳ,ͺʹ ˏ;  
 ݀ = ͳ,ͳ ∙ ͻ,ͻ − ሺͶ,͹ + Ͳ,ͺʹሻ = ͷ,͵ˏ;  
 
Ɍɚɤ ɤɚɤ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɝɥɭɛɢɧɚɦɢ ɤɨɥɨɞɰɚ ɜ ɬɪɟɬɶɟɦ ɢ ɜɬɨɪɨɦ 

ɩɪɢɛɥɢɠɟɧɢɹɯ ɫɨɫɬɚɜɥɹɟɬ ɦɟɧɟɟ 4%, ɬɨ ɩɪɢɧɢɦɚɟɬɫɹ d = 5,3 ɦ. 
Ɉɬɦɟɬɤɚ ɩɨɥɚ ɜɨɞɨɛɨɹ: 
 ∇ʞʑ = ∇ˇː˃ − ݀ = ʹ͵ͻ,Ͳ − ͷ,͵ = ʹ͵͵,͹ ˏ;           (6.43) 
 
Ⱦɥɢɧɚ ɜɨɞɨɛɨɹ ɩɪɢ ɧɚɥɢɱɢɢ ɧɚ ɧɟɦ ɝɚɫɢɬɟɥɹ: 
 ݈˅ = ሺͲ,͹ͷ ÷ ͳ,Ͳሻ ∙ ݈˒˓;              (6.44) 
 ݈˒˓ = ʹ,ͷ ∙ (ͳ,ͻ ∙ ℎ௖̀̀ − ℎ௖̀) = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͻ,ͻ − Ͳ,͹ͺሻ = Ͷͷ,ͳ ˏ;                (6.45) 
 ݈˅ = Ͳ,ͺ ∙ ݈˒˓ = Ͳ,ͺ ∙ Ͷͷ,ͳ = ͵͸,ʹ ˏ.                                                           (6.46) 
 
6.4.3 Ɋɢɫɛɟɪɦɚ 
 
ɍɱɚɫɬɨɤ ɡɚ ɜɨɞɨɛɨɟɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɫɫɟɢɜɚɧɢɹ ɩɨɬɨɤɚ. 

ȼɵɩɨɥɧɹɟɬɫɹ ɤɪɟɩɥɟɧɢɟɦ ɛɟɬɨɧɧɵɯ ɩɥɢɬ ɞɥɢɧɨɣ 10 ɦ, ɲɢɪɢɧɨɣ 9,5 ɦ. 
ɍɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨɫɥɟ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɜ ɬɪɢ ɪɹɞɚ ɜ ɲɚɯɦɚɬɧɨɦ 

ɩɨɪɹɞɤɟ. 
Ʉɨɧɟɰ ɭɱɚɫɬɤɚ ɪɢɫɛɟɪɦɵ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɡɭɛɨɦ. 
Ɍɨɥɳɢɧɚ ɩɟɪɜɨɣ ɩɥɢɬɵ ɪɢɫɛɟɪɦɵ: 
˓ߜ  = Ͳ,ͷ ∙ ˅ߜ = Ͳ,ͷ ∙ Ͷ = ʹ ɦ.                                                                     (6.47) 
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6.5 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 
 
6.5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
 
Ƚɪɚɜɢɬɚɰɢɨɧɧɵɟ ɛɟɬɨɧɧɵɟ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 

ɤɨɧɫɬɪɭɢɪɭɸɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɛɟɡ 
ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ, ɬ.ɤ. ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ 
ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ. Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ 
ɜɵɫɨɬɟ ɫɨɨɪɭɠɟɧɢɹ ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɫɧɨɜɚɧɢɸ. 
ɇɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ 
ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɩɨɧɢɡɭ. 

ɉɪɢ ɫɨɨɬɧɨɲɟɧɢɢ  B୦˒ˎ = ሺͲ,͸ ÷ Ͳ,ͺሻ  ɩɥɨɬɢɧɚ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 
ɛɭɞɟɬ ɨɬɜɟɱɚɬɶ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ. 

Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ:  
 ∇˒ˑˇ = ∇ˇː˃ − ݀ − ˅ݐ = ʹ͵ͻ,Ͳ − ͷ,͵ − Ͷ = ʹʹͻ,͹ ˏ;                            (6.48) 
 
ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ: 
 ℎ˒ˎ = ∇ʜʞʢ − ∇˒ˑˇ = ʹ͹͹,Ͳ − ʹʹͻ,͹ = Ͷ͹,͵ ˏ;          (6.49) 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɪɚɜɧɚ: 
 B˒ˑˇ = Ͳ,͹͵ ∙ h = Ͳ,͹͵ ∙ Ͷ͹,͵ = ͵Ͷ,͸ ˏ;            (6.50) 
 
6.5.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 
 
ȼ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧɚɯ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɦɟɠɫɟɤɰɢɨɧɧɵɯ ɢ 

ɦɟɠɫɬɨɥɛɱɚɬɵɯ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɲɜɨɜ. ɒɜɵ ɭɫɬɪɚɢɜɚɸɬ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɦɨɧɨɥɢɬɧɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɢ ɧɟɪɚɜɧɨɦɟɪɧɨɣ ɟɟ ɨɫɚɞɤɟ ɢ ɧɟɪɚɜɧɨɦɟɪɧɨɦ 
ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨ ɫɟɱɟɧɢɸ ɛɟɬɨɧɧɵɯ ɦɚɫɫɢɜɨɜ. 

ȼ ɩɥɨɬɢɧɟ, ɜɨɡɜɨɞɢɦɨɣ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ, ɪɚɡɪɟɡɤɚ ɲɜɚɦɢ ɧɚ ɫɟɤɰɢɢ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɨɫɹɦ ɛɵɤɨɜ. ɒɢɪɢɧɚ ɫɟɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ: 

ˍˈ˔ܤ  = ܾ + ˄ߜ = ͺ + ͵ = ͳͳ ;                       (6.51) 
 

ɝɞɟ ܾ − ˒˓ˑˎˈ˕ ˅ˑˇˑ˔ˎˋ˅ːˑˆˑ ˗˓ˑː˕˃; Ɂ˄ − ɬɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ. 
 
ɉɪɢ ɲɢɪɢɧɟ ɨɫɧɨɜɚɧɢɹ B=34,6 ɦ, ɩɪɢɧɢɦɚɟɦ 2 ɫɬɨɥɛɚ ɲɢɪɢɧɨɣ 17,3 ɦ. 

Ɉɦɨɧɨɥɢɱɢɜɚɧɢɟ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɛɟɬɨɧɢɪɨɜɚɧɢɟɦ ɲɜɨɜ 
ɲɢɪɢɧɨɣ 1,5ɦ. 
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6.5.3 Ȼɵɤɢ 
 
Ȼɵɤɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɫɨɡɞɚɧɢɹ ɜɨɞɨɫɥɢɜɧɵɯ ɫɟɤɰɢɣ, ɞɥɹ ɨɩɨɪɵ 

ɩɥɨɫɤɢɯ ɡɚɬɜɨɪɨɜ (ɨɫɧɨɜɧɨɝɨ ɢ ɪɟɦɨɧɬɧɨɝɨ) ɢ ɨɩɨɪɵ ɞɥɹ ɚɜɬɨɞɨɪɨɝɢ ɢ 
ɩɨɞɤɪɚɧɨɜɵɯ ɩɭɬɟɣ. 

ȼ ɩɥɨɫɤɢɯ ɡɚɬɜɨɪɚɯ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɚɡ. Ɋɚɧɟɟ ɤɨɧɫɬɪɭɤɰɢɹ ɛɵɤɨɜ 
ɩɪɢɧɢɦɚɥɢɫɶ ɜ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɪɚɫɱɟɬɚɯ. Ȼɵɤ ɪɚɡɪɟɡɧɨɣ. Ɏɨɪɦɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ 
ɛɵɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɥɭɤɪɭɝɥɨɣ. ɒɢɪɢɧɚ ɝɪɟɛɧɹ ɩɨ 21,6 ɦ. 

Ɍɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ɪɚɜɧɚ 3 ɦ. ɉɚɡɨɜɵɣ ɩɟɪɟɲɟɟɤ ɧɚɡɧɚɱɚɟɦ 
ɪɚɜɧɵɦ 1 ɦ.  

Ⱦɥɢɧɚ (m) ɩɚɡɚ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ ɩɪɢɧɢɦɚɸɬɫɹ: 
 

 ݉ = ቀଵ଻ ÷ ଵଵ଴ቁ ܾ = ଵ଼ ∙ ͺ = ͳ  ɦ;            (6.52) 

 
ɝɞɟ b - ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɜ ɫɜɟɬɭ. 

 
Ⱦɥɢɧɭ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 0,5 ɦ. 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɪɚɧɟɟ. 
 
6.5.4 ɍɫɬɨɢ 
 
Ʉ ɥɟɜɨɦɭ ɬɨɪɰɭ ɡɞɚɧɢɹ Ƚɗɋ ɩɪɢɦɵɤɚɟɬ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ. 
ɋɨɩɪɹɝɚɸɳɢɣ ɭɫɬɨɣ ɞɥɢɧɨɣ 200 ɦ ɭɫɬɪɨɟɧ ɜ ɦɟɫɬɟ ɩɪɢɦɵɤɚɧɢɹ 

ɩɪɚɜɨɛɟɪɟɠɧɨɣ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. 
Ɋɚɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬɨɣ ɞɥɢɧɨɣ 121,4 ɦ ɭɫɬɪɚɢɜɚɟɦ ɜ ɦɟɫɬɟ ɩɪɢɦɵɤɚɧɢɹ 

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

ɝɚɥɟɪɟɢ. Ƚɚɥɟɪɟɢ ɞɥɹ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɞɪɟɧɚɠɚ 
(ɪɢɫɭɧɨɤ 6.2) ɩɪɢɧɢɦɚɸɬɫɹ ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ ɪɚɡɦɟɪɚɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɋɚɡɦɟɪɵ ɝɚɥɟɪɟɢ 3ɯ3ɦ, ɨɬɦɟɬɤɚ ɩɨɥɚ ɝɚɥɟɪɟɢ ∇230,7 ɦ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɝɚɥɟɪɟɢ 5,2 ɦ. 

Ƚɚɥɟɪɟɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɞɥɹ ɫɛɨɪɚ ɢ ɨɬɜɨɞɚ ɜɨɞɵ, ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ 
ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ ɢ ɭɩɥɨɬɧɟɧɢɹ ɲɜɨɜ, ɪɚɡɦɟɳɟɧɢɹ ɄɂȺ ɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ 
(ɪɢɫɭɧɨɤ 6.2) ɤɨɦɦɭɧɢɤɚɰɢɣ ɢɦɟɸɬ ɲɢɪɢɧɭ 2,5 ɦ, ɜɵɫɨɬɭ 2,5ɦ. ɋɦɨɬɪɨɜɵɟ 
ɝɚɥɟɪɟɢ ɧɚɯɨɞɹɬɫɹ ɧɚ ɨɬɦɟɬɤɚɯ: 241,7 ɦ; 254,2 ɦ; 266,7 ɦ. 
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Ɋɢɫɭɧɨɤ 6.2 - Ɋɚɡɪɟɡ ɩɥɨɬɢɧɵ 

 
6.6 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɩɥɨɬɢɧɵ 
 
6.6.1 Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 
 
Ⱦɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɥɨɬɢɧɭ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɫɯɟɦɚ ɛɟɡ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɟɪɬɢɤɚɥɶɧɵɯ ɞɪɟɧɚɠɧɵɯ 
ɫɤɜɚɠɢɧ. 

Ɋɚɫɫɱɢɬɚɟɦ ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɧɚɩɨɪ ɧɚ ɞɪɟɧɚɠɧɨɦ ɭɫɬɪɨɣɫɬɜɟ: 
Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚ ɞɪɟɧɚɠɟ (ɞɥɹ II  ɤɥɚɫɫɚ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ 

ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɨɬɧɨɲɟɧɢɟ ɧɚɩɨɪɚ ɧɚ ɞɪɟɧɚɠɟ ɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ 
ɪɚɜɧɨ 0,2): 

ௗ௥ܪ  = Ͳ,ʹ ∙ ௠௔௫ܪ = Ͳ,ʹ ∙ ͵͹,ʹ͹ = ͹,ͷ ɦ;                                                   (6.53) 
 

ɝɞɟ ܪ௠௔௫ – ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ (6.54): 
௠௔௫ܪ  = ∇ʜʞʢ − ∇ʢʜʐሺܳʑʤʙሻ = ʹ͹͹,Ͳ − ʹ͵ͻ,͹͵ = ͵͹,ʹ͹ ɦ;                (6.54) 
 
Ⱦɪɟɧɚɠ ɜ ɨɫɧɨɜɚɧɢɢ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ 

ɞɢɚɦɟɬɪɨɦ 200 ɦɦ ɫ ɲɚɝɨɦ 2 ɦ. Ɉɬɜɨɞ ɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɜɨɞɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɧɚɫɨɫɚɦɢ. 

Ƚɥɭɛɢɧɚ ɫɤɜɚɠɢɧ ɞɪɟɧɚɠɚ: 
 ℎˇ˓ = Ͳ,ͷܪ௠௔௫ = Ͳ,ͷ ∙ ͵͹,ʹ͹ = ͳͺ,͸ˏ;                                                     (6.55) 
 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ: 
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݈ˇ˓ = Ͳ,ͳͷܤ = Ͳ,ͳͷ ∙ ͵Ͷ,͸ = ͷ,ʹ ˏ.                                                           (6.56) 
 
6.7 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
6.7.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ ɜɟɞɟɬɫɹ ɩɨ ɨɫɧɨɜɧɨɦɭ 

ɪɚɫɱɟɬɧɨɦɭ ɫɥɭɱɚɸ – ɩɪɢ ɇɉɍ ɢ ɦɢɧɢɦɚɥɶɧɨɦ ɭɪɨɜɧɟ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ( ɩɪɢ 
ɩɪɨɩɭɫɤɟ ɦɢɧɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɩɨ ȼɏɄ). 

ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɩɥɨɬɢɧɵ. 
 
6.7.2 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ ɢ ɡɚɬɜɨɪɨɜ 
 
ȼɟɫ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɛɟɡ ɭɱɟɬɚ ɡɭɛɶɟɜ: 
ˎ˒ܩ  = ௌ˒ˎ∙௕∙௚∙ఘʐ௕+ఋʐ = ଽଵଶ,଻∙଼∙ଽ,଼ଵ∙ଶ,ସ଼+ଷ = ͳͷ͸ʹͺ,Ͳͺ ˍʜ/ˏ;                                   (6.57) 

 
ɝɞɟ ܵ˒ˎ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ (ɪɚɫɫɱɢɬɚɧɨ ɜ ɩɪɨɝɪɚɦɦɟ 
AutoCad); ܾ – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; ߜʐ – ɬɨɥɳɢɧɚ ɛɵɤɚ; ߩʐ – ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ. 

 
Ⱦɚɥɟɟ ɩɨɜɬɨɪɹɟɦ ɚɧɚɥɨɝɢɱɧɵɣ ɪɚɫɱɟɬ ɞɥɹ ɛɵɤɚ: 
˄ܩ  = ௌ˄∙ఋʐ∙ఘ˄∙௚௕+ఋʐ = ଵ଺ସଶ,ଷ∙ଷ∙ଶ,ସ∙ଽ,଼ଵ଼+ଷ = ͳͲͷͶͷ,͸ ˍʜ/ˏ;                                     (6.58) 

 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ɋ. Ȼɟɪɟɡɢɧɫɤɨɝɨ: 
 ܳଷ ≈ Ͳ,Ͳͷͷ݂√݂݃ = Ͳ,Ͳͷͷ ∙ ͸Ͳ ∙ √͸Ͳ ∙ ͻ,ͺͳ = ʹͷͲ,ͷ ˍʜ;                         (6.59) 
 

ɝɞɟ ݂ – ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
 ݂ = ሺ∇ʣʞʢ − ∇ʒʑ + Ͳ,ͷሻ ∙ ܾ = ሺʹ͹ͺ,Ͳ − ʹ͹ͳ,Ͳ + Ͳ,ͷሻ ∙ ͺ = ͸Ͳ ˏଶ;     (6.60) 
 
ɉɪɢɜɟɞɟɦ ɜɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɤ 1 ɩ.ɦ. ɞɥɢɧɵ ɫɟɤɰɢɢ: 
ˊݍ  = ொˊ௕+ఋʐ = ଶହ଴,ହ ଼+ଷ = ʹʹ,ͺ ˍʜˏ.                                                                       (6.61) 

 
6.7.3 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
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- ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ:  
 ଵܹ = ሺ∇ʜʞʢ−∇˒ˑˇሻమଶ ∙ ߛ˅ = ሺଶ଻଻,଴−ଶଶଽ,଻ሻమଶ ∙ ͻ,ͺͳ = ͳͳͷ͵͹,ͺ ˍʜˏ ;                     

(6.62) 
 
- ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ଶܹ = ሺ∇ʢʜʐ೘𝑖೙−∇˒ˑˇሻమଶ ∙ ߛ˅ = ሺଶଷଽ,଻−ଶଶଽ,଻ሻమଶ ∙ ͻ,ͺͳ = ͸ͳͷ,͵ ˍʜ/ˏ;               (6.63) 

 
ȼɟɪɬɢɤɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫɨ 

ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ଷܹ = ܵ ∙ ߛ˅ ;                (6.64) 
 ଷܹ = ͹͵,ͷ ∙ ͻ,ͺͳ = ͹ʹͳ,Ͳ ˍʜ/ˏ.  
 

ɝɞɟ S − ɩɥɨɳɚɞɶ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ 
ɞɚɜɥɟɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɵ 
ȺutoCAD. 

 
6.7.4 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 
 
ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɨɬ 

ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ 
ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 

ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ: 

 ܹ˅ ˊ˅ = ߛ˅ ∙ ܤ ∙ ሺ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇሻ = ͻ,ͺͳ ⋅ ͵Ͷ,͸ ∙ ͻ,ͺ = ͵ͺͲͳ,͸ ˍʜ/ˏ; (6.65) 
 
6.7.5 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 
ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɩɥɨɬɢɧɭ: 
 ˗ܹ = ௪ߛ ∙ ܵэ˒ = ͻ,ͺͳ ∙ ʹͳͳ,ͷ = ʹͲ͵͵,ͳ ˍʜ/ˏ;               (6.66) 
  

ɝɞɟ ܵэ˒ – ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ, ɜɵɱɢɫɥɟɧɧɚɹ ɜ AutoCad; 
 
6.7.6 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɧɚɩɨɪɧɭɸ ɝɪɚɧɶ 
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ʟː = ːߛ˅ˊ˅ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ − 𝜑ଶː ቁ = ͳͳ ∙ ͳ ∙ ଶ݃ݐ ቀͶͷ − ଶଶଶ ቁ = ͷ  ˍʞ˃;           (6.67) 

ɝɞɟ  ℎː- ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ; 𝜑ː - ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ,  ːߛ˅ˊ˅ - ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ. 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ: 
ːܧ  = ʟː∙ℎːଶ = ହ∙ଵଶ = ʹ,ͷ ˍʜ/ˏ;                                                                      (6.68) 

 
Ȼɨɤɨɜɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ, ɩɪɢɝɪɭɠɟɧɧɨɝɨ ɫɥɨɟɦ ɧɚɧɨɫɨɜ: 
 ܲ̂′˓ = ːߛ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ − 𝜑ˆ˓ଶ ቁ − ݃ݐܿʹ ቀͶͷ − 𝜑ˆ˓ଶ ቁ = ͳͳ ∙ ͳ ∙ ଶ݃ݐ ቀͶͷ − ଷ଻ଶ ቁ −  

݃ݐʹ- ቀͶͷ − ଷ଻ଶ ቁ = −͵͸,ʹ ɤɉɚ;                                                                              (6.69) 

 
ɝɞɟ 𝜑ˆ˓ –ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ, ɩɪɢɝɪɭɠɟɧɧɨɝɨ ɧɚɧɨɫɚɦɢ. 

 
ȼ ɬɨɱɤɟ ɧɚ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɬɨɥɳɢɧɨɣ ℎˆ˓, ɝɞɟ ɞɟɣɫɬɜɭɸɬ ɜɟɫ 

ɧɚɧɨɫɨɜ ɢ ɜɟɫ ɝɪɭɧɬɚ ɪɚɜɥɹɟɬɫɹ: 
  ʟ′′ˆ˓ = (ːߛ˅ˊ˅ ∙ ℎː + ߛ̂ ˓˅́ ˅ ∙ ℎˆ˓) ∙ ଶ݃ݐ ቀͶͷ − 𝜑ˆ˓ଶ ቁ − ݃ݐܿ ቀͶͷ − 𝜑ˆ˓ଶ ቁ =  = ሺͳͳ ∙ ͳ + ͳ͵,Ͷ ∙ ͻ,͵ሻ ∙ ଶ݃ݐ ቀͶͷ − ଷ଻ଶ ቁ − ݃ݐ ቀͶͷ − ଷ଻ଶ ቁ = −ͷʹ,Ͷ  ˍʞ˃;             (6.70) 

 
ɍɞɟɥɶɧɵɣ ɜɟɫ ɜɡɜɟɲɟɧɧɨɝɨ ɝɪɭɧɬɚ 
ߛ̂  ˓˅́ ˅ = ߛ̂ ˓ − ሺͳ − ݊଴ሻߛ௪ = ͳͻ,ͷ − ሺͳ − Ͳ,͵ͺሻ ∙ ͻ,ͺͳ = ͳ͵,Ͷ ˍʜ/ˏଷ;      (6.71) 
 

ɝɞɟ ̂ߛ ˓ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɫɭɯɨɝɨ ɝɪɭɧɬɚ; ݊଴ – ɩɨɪɢɫɬɨɫɬɶ ɭɫɥɨɜɢɹɯ ɟɫɬɟɫɬɜɟɧɧɨɣ ɜɥɚɠɧɨɫɬɢ ɝɪɭɧɬɚ. 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 ɩ.ɦ. 
˃ܧ  = ሺʟ′ˆ˓+ʟ′′ˆ˓ሻଶ ∙ ℎˆ˓ = ଷ଺,ଶ+ହଶ,ସଶ ∙ ͻ,ͳ = ͶͲ͵,ͳ ˍʜ/ˏ;                                (6.72) 

 
6.7.7 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ 

ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ. 
Ɇɨɠɟɜɢɬɢɧɨɜɚ. ܹ˅ ˑˎː = Ͳ,ͷ ∙ ɀ˅ ∙ ℎଵ% ∙ ቀఒ̅೏గ + ℎబଶ ቁ ;             (6.73) 
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ɝɞɟ ̅ߣௗ − ˔˓ˈˇːяя ˇˎˋː˃ ˅ˑˎːы;. ℎଵ% − ˅ы˔ˑ˕˖ ˅ˑˎːы ͳ% ˑ˄ˈ˔˒ˈ˚ˈːːˑ˔˕ˋ;

  ℎ଴ = గ∙ℎమభ%ఒ̅೏ = ଷ,ଵସ⋅ଶ,ହమଶସ,ସ଻ = Ͳ,ͺ ˏ;  
 ܹ˅ ˑˎː = Ͳ,ͷ ∙ ͻ,ͺͳ ∙ ʹ,ͷ ∙ ቀଶସ,଻ସ ଷ,ଵସ + ଴,ଶ଼ ቁ = ͳͲͳ,ͷʹ ˍʜ;  
 
ɉɥɟɱɨ ɫɢɥɵ ܹ˅ ˑˎː ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
௖ݕ   = ఒ̅೏ଶ∙గ − ଷ଼ ∙ ℎଵ% = ଶସ,଻ସଶ∙ଷ,ଵସ − ଷ଼ ∙ ʹ,ͷ = ͵,Ͳ ˏ.                                              (6.74) 

 
6.7.8 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɦɟɬɨɞɭ ɩɪɟɞɟɥɶɧɵɯ 

ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ ɜ ɫɟɱɟɧɢɢ ɧɚ ɭɪɨɜɧɟ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. ɇɢɠɟ 
ɩɪɢɜɟɞɟɧɚ ɬɚɛɥɢɰɚ 6.3, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɧɵ ɧɚɝɪɭɡɤɢ ɪɚɫɫɱɢɬɚɧɧɵɟ ɪɚɧɟɟ ɢ 
ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ߛ௙, ɬɚɤɠɟ ɭɤɚɡɚɧɵ ɧɚɩɪɚɜɥɟɧɢɟ ɫɢɥɵ ɢ ɩɥɟɱɢ. 

  
Ɍɚɛɥɢɰɚ 6.3 – ɋɛɨɪ ɧɚɝɪɭɡɨɤ 

Ɉɛɨɡɧɚɱɟɧɢɟ 
ɫɢɥɵ 

˃ˎˋ௙ ʠߛ ∙  ,௙ߛ
ɤɇ 

ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ, 
ɤɇ∙ɦ 

W1 1 10881,3 16,2 170836,41 
W2 1 471,1 3,7 -1554,63 
Gɩɥ 0,95 14846,676 6,2 -92049,391 
Gɛ 0,95 10018,32 9,8 -98179,536 
Wɜɡɜ 1 3328,4 0 0 
Wɮ 1 2033,1 13,8 26633,61 
Wɜɨɥɧ 1 101,5 45,4 -4608,1 
W3 1 721 13,2 9517,2 
Qɡ 0,9 20,52 12 246,24 
ȿɧ 1,2 3 10,9 32,7 
ȿɚ 0,8 322,48 3,0 967,4 ΣN 12003,2 Σʛ 20245,0 

 
Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௬௨ = − ே஻˒ + ଺Σெ஻మ˒ = − ଵଶ଴଴ଷ,ଶଷସ,଺ + ଺∙ଶ଴ଶସହ,଴ଷସ,଺మ = −ʹͶͷ,ͷ  ˍʞ˃;                          (6.75) 

 
ɝɞɟ Σܯ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɨɞɨɲɜɭ; ܤ˒ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
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ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ = −ʹͶͷ,ͷ ∙ Ͳ − ͻ,ͺͳ ∙ Ͷ͹,͵ ∙ ሺͳ − Ͳሻ =  = −Ͷ͸ʹ,ͳ ˍʞ˃                                                                                             (6.76) 
  

ɝɞɟ ݉௨ – ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ; ܪௗ௨ –ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫ ȼȻ (ɦɟɠɞɭ ɨɬɦɟɬɤɨɣ ɇɉɍ ɢ 
ɨɬɦɟɬɤɨɣ ɩɨɞɨɲɜɵ). 

 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 𝜏௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨) ∙ ݉௨ = ሺͻ,ͺͳ ∙ Ͷ͹,͵ − ʹͶͷ,ͷሻ ∙ Ͳ = Ͳ ˍʞ˃;            (6.77) 
  
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ = −ʹͶͷ,ͷ ∙ ሺͳ + Ͳሻ + ͻ,ͺͳ ∙ Ͷ͹,͵ ∙ Ͳ =  = −ʹͶͷ,ͷ ˍʞ˃;                                                                                            (6.78) 
   
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ଷ௨ = ௪ߛ− ∙ ʜௗ௨ = −ͻ,ͺͳ ∙ Ͷ͹,͵ = −Ͷ͸ʹ,ͳ ˍʞ˃;                                         (6.79) 
 𝜎௖௨ = ሺଵ+௠ೠమ ሻଶ {𝜎௬௨[ܿݏ݋ʹሺߙ − ሻߜ + ͳ] + ௪ߛ ∙ ௗ௨ܪ ∙ ߙሺʹݏ݋ܿ] − ሻߜ − ଵ−௠ೠమଵ+௠ೠమ]} =  = ሺଵ+଴మሻଶ {−ʹͶͷ,ͷ ∙ ሺͲʹݏ݋ܿ] − Ͳሻ + ͳ] + ͻ,ͺͳ ∙ Ͷ͹,͵ ∙ ሺͲʹݏ݋ܿ] − Ͳሻ − ଵ−଴మଵ+଴మ]} =  

=-190,3ɤɉɚ;                                                                                                 (6.80) 
 
Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௬௧ = − ே஻˒ − ଺Σெ஻మ˒ = − ଵଶ଴଴ଷ,ଶଷସ,଺ − ଺∙ଶ଴ଶସହ,଴ଷସ,଺మ = −ͶͶͺ,Ͷ ˍʞ˃;             (6.81) 

 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ = −ͶͶͺ,Ͷ ∙ Ͳ,͹ଶ − ͻ,ͺͳ ∙ ͻ,͵ ∙   ∙ ሺͳ − Ͳ,͹ଶሻ = −ʹ͸ͺ,͹ ˍʞ˃;                                                                                          (6.82) 
 

ɝɞɟ ݉௧ – ɡɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ; ܪௗ௧  –ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɇȻ (ɦɟɠɞɭ ɨɬɦɟɬɤɨɣ ∇ʢʜʐ௠𝑖௡ ɢ ɨɬɦɟɬɤɨɣ ɩɨɞɨɲɜɵ). 
 
Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɭ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
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𝜏௫௬௧ = ௪ߛ)− ∙ ௗ௧ܪ + 𝜎௬௧) ∙ ݉௧ = −ሺͻ,ͺͳ ∙ ͻ,͵ − ͶͶͺ,Ͷሻ ∙ Ͳ,͹ =   = ʹͶ͸,͸ ˍʞ˃;                                                                                                                 (6.83) 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ଷ௧ = 𝜎௬௧ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௗ௧ܪ ∙ ݉௧ଶ = −ͶͶͺ,Ͷ ∙ ሺͳ + Ͳ,͹ଶሻ + ͻ,ͺͳ ∙ ͻ,͵ ∙   ∙ Ͳ,͹ଶ = −͸ʹͳ,Ͳ ˍʞ˃;                                                                                                    (6.84) 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͻ,ͺͳ ∙ ͻ,ͺ = −ͻ͸,ͳˍʞ˃;                                                (6.85) 
 
Ɋɚɫɫɱɢɬɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ6.4. 

Ɍɚɛɥɢɰɚ 6.4 – Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ 
ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ 𝜎௬௨ -245,4 𝜎௬௧ -448,4 𝜎௫௨ -462,1 𝜎௫௧ -268,7 𝜏௫௬௨  0 𝜏௫௬௧  246,6 𝜎ଵ௨ -245,5 𝜎ଵ௧ -96,1 𝜎ଷ௨ -462,1 𝜎ଷ௧ -621,0 𝜎௖௨ -190,3   

 
6.7.9 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɢ ɟɟ ɨɫɧɨɜɚɧɢɹ 
 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨɜɟɪɤɚ ɪɚɫɱɟɬɨɜ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ 

ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢɫɯɨɞɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
௡ߛ  ∙ ௟௖ߛ ∙ |𝜎ଷ| ൑ ௖ߛ ∙ ܴ௕;                                                                                        (6.85) 
 

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

 ܴ௕ ൒ ఊ೙∙ఊ೗೎∙|𝜎య೟|ఊ೎ = ଵ,ଶ଴∙ଵ∙଺ଶଵ,଴ଵ = ͹Ͷͷ,ʹ ˍʜ/ˏଶ;                                               (6.86) 

 
ɂɫɯɨɞɹ ɢɡ ɬɪɟɛɨɜɚɧɢɣ ɦɚɪɤɢ ɛɟɬɨɧɚ, ɩɪɢɧɢɦɚɟɦ ɤɥɚɫɫ ɛɟɬɨɧɚ [7] ȼ15 ɫ 

ɪɚɫɱɟɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ ܴ˄ = ͳͻ͸ͷͲ ˍʜ/ˏଶ . 
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ɍɫɥɨɜɢɹ ɜɵɩɨɥɧɹɟɬɫɹ: ͹Ͷͷ,ʹ ൑ ͳͻ͸ͷͲ; 
ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 𝜎௬௧ < Ͳ;                                                                                                                     (6.87) 
 
 −ͶͶͺ,Ͷ ˍʞ˃ < Ͳ. 
 
ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙  ௗ௨;                                                                                        (6.88)ܪ
 ʹͶͷ,Ͷ ൒ Ͳ,ʹͷ ∙ ͻ,ͺͳ ∙ Ͷ͹,ͳ ;  
 ʹͶͷ,Ͷ ൒ ͳͳͷ,ͷ.  
 
6.7.10 Ɉɛɨɫɧɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɧɟɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɨɫɧɨɜɚɧɢɹ, ɬ.ɟ ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ ɫɨɨɪɭɠɟɧɢɹ. 
Ⱦɟɥɚɟɦ ɩɟɪɟɫɱɟɬ ɧɚɝɪɭɡɨɤ ɫ ɭɱɟɬɨɦ ɩɥɨɫɤɨɝɨ ɫɞɜɢɝɚ ɩɨ ɩɨɞɨɲɜɟ 

ɫɨɨɪɭɠɟɧɢɹ. 
Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɛɨɛɳɟɧɧɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ: 
 ܴ = ˎ˒ܩ) + ʐܩ + ܳˊ + ଷܹ − ˗ܹ − ܹ˅ ˊ˅) ∙ 𝜑݃ݐ + ܿ ∙ 𝜔 =   = ሺͳͶͺͶ͸,͹ + ͳͲͲͳͺ,͵ + ʹͲ,ͷ + ͹ʹͳ,Ͳ − ʹͲ͵͵,ͳ − ͵͵ʹͺ,Ͷሻ ∙ Ͳ,͹ͷ + ͹Ͳ ∙  ∙ ͵Ͷ,͸ = ͳͶʹͳͲ,͵ ˍʜ ˏ⁄                                                                                         (6.89) 

ɝɞɟ ˔ – ɫɰɟɩɥɟɧɢɟ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ, ɤɉɚ; 𝜔 −ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 
1 ɩ. ɦ (6.90). 

 𝜔 = ௡ܤ ∙ ͳ = ͵Ͷ,͸ ɦ;               (6.90) 
 
ɋɞɜɢɝɚɸɳɚɹ ɫɢɥɚ: 
ܨ  = ଵܹ − ଶܹ + ܹ˅ ˑˎː+ܧː + ˅˃ܧ = ͳͲͺͺͳ,͵ − Ͷ͹ͳ,ͳ + ͳͲͳ,ͷ + ͵ ++͵ʹʹ,ͷ = ͳͲͺ͵͹,ʹ ˍʜ ˏ⁄                                                                               (6.91) 
ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 

ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 
 ோ∙ఊ೎ி∙ఊ೗೎ ൒  ௡;                                                                                                                 (6.92)ߛ

 ଵସଶଵ଴,ଷ∙଴,ଽହଵ଴଼ଷ଻,ଶ∙ଵ ൒ ͳ,ʹͲ;   
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ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ: ͳ,ʹͶ ൒ ͳ,ʹͲ. 
 
6.8 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 
 
Ƚɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ ɹɜɥɹɟɬɫɹ ɡɟɦɥɹɧɨɣ ɧɚɫɵɩɧɨɣ. Ɍɚɤɠɟ ɛɭɞɟɬ 

ɢɫɩɨɥɶɡɨɜɚɧ ɜɵɟɦɧɨɣ ɝɪɭɧɬ, ɤɨɬɨɪɵɣ ɜɵɧɢɦɚɸɬ ɢɡ-ɩɨɞ ɩɨɞɨɲɜɵ. Ɉɬɫɵɩɤɚ 
ɧɚɫɭɯɨ ɫ ɭɩɥɨɬɧɟɧɢɟɦ. ɉɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɷɥɟɦɟɧɬ – ɛɭɪɨɛɟɬɨɧɧɚɹ 
ɞɢɚɮɪɚɝɦɚ. 

ɉɨ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɟ ɩɪɨɯɨɞɢɬ ɚɜɬɨɞɨɪɨɝɚ, ɩɨɷɬɨɦɭ ɲɢɪɢɧɚ ɝɪɟɛɧɹ 
ɪɚɜɧɚ 14 ɦ. Ⱦɥɢɧɚ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ – 539,5 ɦ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɨɬɤɨɫɚ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɟɣ ɩɪɢɧɹɬ 2. ȼɟɪɯɨɜɨɣ 
ɨɬɤɨɫ ɛɭɞɟɬ ɤɪɟɩɢɬɶɫɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɦɢ ɩɥɢɬɚɦɢ. 
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7 Ɉɛɴɟɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

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

ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɭ ɝɟɧɟɪɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, ɚ 
ɭɱɚɫɬɧɢɤɢ ɪɨɡɧɢɱɧɨɝɨ ɪɵɧɤɚ ɭ ɷɧɟɪɝɨɫɛɵɬɨɜɵɯ ɤɨɦɩɚɧɢɣ. ɐɟɧɚ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɜɵɪɚɠɚɟɬɫɹ ɜ ɪɭɛɥɹɯ ɢ ɤɨɩɟɣɤɚɯ ɡɚ ɩɨɬɪɟɛɥɟɧɧɵɣ ɤɢɥɨɜɚɬɬ-
ɱɚɫ. 

Ɉɛɴёɦɵ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɪɨɝɧɨɡɧɵɣ ɩɟɪɢɨɞ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 7.1  

 
Ɍɚɛɥɢɰɚ 7.1 – Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɚ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 
Ƚɨɞ 2020 2021 2022 2023 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 48,40 127,60 132,00 132,00 
ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 4635 4635 4635 4635 
ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ·ɱ 224334 591426 611820 611820 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, % 1 1 1 1 
Ɋɚɫɯɨɞɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, 
Ɇȼɬ·ɱ 

2243,34 5914,26 6118,20 6118,20 

Ɉɛɴёɦ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ·ɱ 222090 585511 605701 605701 
Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ./Ɇȼɬ·ɱ 876 970 1007 1042 
ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɦɥɧ. ɪɭɛ. 17,69 47,33 50,83 52,60 
ɇȾɋ ɤ ɜɵɪɭɱɤɢ, ɦɥɧ. ɪɭɛ.  2,70 7,22 7,75 8,02 

 
ɂɡ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɜɵɲɟ ɬɚɛɥɢɰɵ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ,  ɞɢɧɚɦɢɤɚ 

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

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

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

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

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

ɉɟɪɢɨɞ ɪɚɫɱёɬɚ ɜ ɩɪɨɝɪɚɦɦɟ 360 ɦɟɫɹɰɟɜ, ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ 81 ɦɟɫɹɰ. 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɭɪɨɜɧɟ ɰɟɧ ɩɟɪɜɨɝɨ ɤɜɚɪɬɚɥɚ 2020 ɝɨɞɚ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.2. 
 

Ɍɚɛɥɢɰɚ 7.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ. ɪɭɛ./Ɇȼɬ ɋɭɦɦɚ, ɦɥɧ. ɪɭɛ 
Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ 
ɬɪɭɞɚ 

255,20 33,69 

ɉɪɨɱɢɟ  274,00 3,62 
ɂɬɨɝɨ ɩɨ Ƚɗɋ 37,31 

 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɫɬɨɢɦɨɫɬɢ ɚɤɬɢɜɨɜ. ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ 
ɪɟɦɨɧɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.3. 

 
Ɍɚɛɥɢɰɚ 7.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 
ɗɬɚɩ ɩɪɨɟɤɬɚ 1-5 ɝɨɞ 5-15 16-25 ɋɜɵɲɟ 25 
ȼɟɥɢɱɢɧɚ, % 0,04 0,06 0,08 0,10 

 
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɪɚɫɫɱɢɬɚɧɵ, ɢɫɯɨɞɹ ɢɡ 

ɬɚɪɢɮɨɜ ɛɟɡ ɇȾɋ, ɩɨ ɧɨɪɦɚɬɢɜɚɦ ȿɞɢɧɵɯ ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 
2017-2042 ɝɝ. Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 7.4. 

 
Ɍɚɛɥɢɰɚ 7.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ,  ɋɭɦɦɚ, ɦɥɧ. 
ɪɭɛ. 

ɈȺɈ «ɋɈ – ȿɗɋ» 135,38 ɬɵɫ. ɪɭɛ./Ɇȼɬ 1,79 
ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ 
ɫɢɫɬɟɦɵ) 

0,001097 ɬɵɫ. 
ɪɭɛ./Ɇȼɬ·ɱ 

0,38 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱёɬɨɜ) 0,000318 ɬɵɫ. 
ɪɭɛ./Ɇȼɬ·ɱ 

0,11 

ɂɬɨɝɨ 2,28 
 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɥɨɝɨɜɵɦ ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ ȼɢɬɢɦ, 

ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛɥɟɣ ɡɚ 1 ɬɵɫ. ɤȼɬ·ɱ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɫ 2020 ɝ. ɩɨ 2024 ɝ. ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 7.5. 
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Ɍɚɛɥɢɰɚ 7.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2020 2021 2022 2023 2024 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ. ɪɭɛ. 0,61 20,05 35,96 35,96 35,96 
Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ. ɪɭɛ. 0,01 1,00 2,33 3,67 5,12 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɦɥɧ. ɪɭɛ. 13,68 36,06 37,30 37,30 37,30 
Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, ɦɥɧ. 
ɪɭɛ. 0,00 0,06 0,15 0,23 0,32 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, ɦɥɧ. 
ɪɭɛ. 0,83 2,20 2,28 2,28 2,28 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ. ɪɭɛ. 0,51 1,56 1,66 1,66 1,66 
ɂɬɨɝɨ, ɦɥɧ. ɪɭɛ. 15,61 60,93 79,66 81,10 82,63 

 
ȼɟɥɢɱɢɧɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 7.1. 
 

 
Ɋɢɫɭɧɨɤ 7.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ 

 
ȼɵɜɨɞ: ɨɫɧɨɜɧɭɸ ɱɚɫɬɶ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɫɨɫɬɚɜɥɹɸɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 

ɡɚɬɪɚɬɵ (40%) ɢ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ (38%). 
 
7.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɹɜɥɹɸɬɫɹ ɤɪɭɩɧɨɣ ɫɬɚɬɶɟɣ ɨɬɬɨɤɨɜ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ 

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

38%

16%

40%

2%

2%

2%
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, 
ɦɥɧ. ɪɭɛ.

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ. 
ɪɭɛ.

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɦɥɧ. ɪɭɛ.

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, 
ɦɥɧ. ɪɭɛ.
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, ɦɥɧ. 
ɪɭɛ.
ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ. ɪɭɛ.
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ɍɱɢɬɵɜɚɟɦ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
 ɇȾɋ – 18 % ɨɬ ɞɨɛɚɜɥɟɧɧɨɣ ɫɬɨɢɦɨɫɬɢ; 
 ɜɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34 % ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ; 
 ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2 % ɨɬ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɫɬɨɢɦɨɫɬɢ 

ɢɦɭɳɟɫɬɜɚ; 
 ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20% ɨɬ ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɨɣ ɩɪɢɛɵɥɢ; 
 ɧɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬ·ɱ – 4,8 ɪɭɛ. 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜɯɨɞɢɬ ɜ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɪɚɡɞɟɥɟ 8.1.2. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɫ ɧɚɱɚɥɚ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.6. 
 
Ɍɚɛɥɢɰɚ 7.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2020 2021 2022 2023 2024 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ. ɪɭɛ. 3,11 37,98 37,88 40,47 43,49 
ɇȾɋ, ɦɥɧ. ɪɭɛ. 8,84 58,15 64,11 66,28 68,85 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, ɦɥɧ. 
ɪɭɛ. 19,54 21,32 21,32 21,32 21,32 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ. ɪɭɛ. 0,43 11,48 26,24 25,86 24,97 
ȼɨɞɧɵɣ ɧɚɥɨɝ, ɦɥɧ. ɪɭɛ. 0,51 1,56 1,66 1,66 1,66 
ɂɬɨɝɨ, ɦɥɧ. ɪɭɛ. 32,43 130,49 151,20 155,59 160,28 

 
7.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 

ɦɨɳɧɨɫɬɢ 
 
ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɜɚɠɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɮɢɧɚɧɫɨɜɵɯ ɪɟɡɭɥɶɬɚɬɨɜ 

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

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

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 7.7. 
 

Ɍɚɛɥɢɰɚ 7.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɚ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2021 2022 2023 2024 2025 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ. ɪɭɛ. 103,1 299,4 321,5 332,3 345,3 
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ. ɪɭɛ. 15,61 60,93 79,66 81,10 82,63 
ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ, ɦɥɧ. ɪɭɛ. 87,4 238,5 241,9 251,2 262,7 
ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ. ɪɭɛ. 1,59 3,97 4,03 4,19 4,38 
ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ, ɦɥɧ. ɪɭɛ. 85,9 234,5 237,8 247,0 258,3 
ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ, % 20,0 
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Ⱦɢɧɚɦɢɤɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 7.2 
 

Ɋɢɫɭɧɨɤ 7.2 – Ƚɪɚɮɢɤ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ 
 
ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ ɜɨɡɪɚɫɬɚɟɬ ɩɨɫɬɟɩɟɧɧɨ, ɩɨ ɦɟɪɟ ɜɜɨɞɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ 

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

ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 7.3. 
 

 
Ɋɢɫɭɧɨɤ 7.3 - Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɫ ɭɤɚɡɚɧɢɟɦ ɭɤɪɭɩɧɟɧɧɵɯ ɷɬɚɩɨɜ 

ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ. 
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Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ ɪɚɫɯɨɞɨɜ – ɷɬɨ ɭɫɬɚɧɨɜɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɱɬɨ ɜɢɞɧɨ ɧɚ 
ɞɟɧɟɠɧɨɦ ɩɨɬɨɤɟ (ɜ 2021-2022 ɝɨɞɚɯ, ɤɨɝɞɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜɫɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɧɚɛɥɸɞɚɟɬɫɹ ɦɢɧɢɦɭɦ ɞɟɧɟɠɧɨɝɨ ɩɨɬɨɤɚ). Ʉɨɝɞɚ ɨɫɧɨɜɧɵɟ ɜɥɨɠɟɧɢɹ 
ɡɚɤɨɧɱɢɥɢɫɶ, ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɢ ɜ ɤɨɧɰɟ 2025 ɝɨɞɚ ɞɟɧɟɠɧɵɣ 
ɩɨɬɨɤ ɫɬɚɧɨɜɢɬɫɹ ɩɨɥɨɠɢɬɟɥɶɧɵɦ (ɬɨɱɤɚ ɨɤɭɩɚɟɦɨɫɬɢ).  

 
7.5 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 
Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

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

 
7.5.1 Ɇɟɬɨɞɨɥɨɝɢɹ ɢ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ, ɨɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ 

ɩɪɨɟɤɬɚ 
 
Ⱦɥɹ ɰɟɥɟɣ ɮɢɧɚɧɫɨɜɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢɧɹɬɵ 

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

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

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

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

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

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

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

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

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

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

Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 7.8. 
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Ɍɚɛɥɢɰɚ 7.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,60 
Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ – DPB, 
ɦɟɫ. 81 

ɑɢɫɬɵɣ ɩɪɢɜɟɞёɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɪɞ. ɪɭɛ. 14,36 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,81 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ. ɷɧɟɪɝɢɢ, ɪɭɛ./ɤȼɬ·ɱ 0,49 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɞɨɥɥ./ɤȼɬ 1056 

 
ȼɵɜɨɞ: ɩɪɨɟɤɬ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɷɮɮɟɤɬɢɜɧɵɦ, ɬɚɤ ɤɚɤ ɨɧ ɨɤɭɩɚɟɬɫɹ ɦɟɧɟɟ, 

ɱɟɦ ɡɚ 7 ɥɟɬ, ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ ɛɨɥɶɲɟ 1 ɩɪɢ ɭɱɟɬɟ ɛɨɥɶɲɢɧɫɬɜɚ ɪɢɫɤɨɜ 
(ɫɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6%). 

 
7.5.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɧɭɸ ɱɚɫɬɶ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ. Ⱦɨɯɨɞɧɚɹ 
ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱёɬ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 7.9. 

 
Ɍɚɛɥɢɰɚ 7.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬɵ ɜ ɩɟɪɜɵɟ ɝɨɞɚ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2020 2021 2022 2023 2024 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 32,00 119,01 124,96 129,72 135,32 
ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 0,55 11,6 26,37 25,99 25,09 
ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, 
ɦɥɧ. ɪɭɛ. 32,55 130,61 151,33 155,71 160,41 

 
ɂɡ ɬɚɛɥɢɰɵ 7.9 ɜɢɞɧɨ, ɱɬɨ ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɨɬ ɜɫɟɯ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ 

ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɤɨɬɨɪɵɟ ɫɤɥɚɞɵɜɚɸɬɫɹ ɢɡ ɜɨɞɧɨɝɨ ɧɚɥɨɝɚ, ɧɚɥɨɝɚ ɧɚ 
ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ, ɜɡɧɨɫɨɜ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ ɢ ɧɚɥɨɝɚ ɧɚ 
ɩɪɢɛɵɥɶ. Ɇɟɧɶɲɭɸ ɱɚɫɬɶ ɫɨɫɬɚɜɥɹɸɬ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɤ 
ɤɨɬɨɪɵɦ ɨɬɧɨɫɢɬɫɹ ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ. 

Ɍɚɤ ɤɚɤ ɪɚɫɬɟɬ ɜɵɪɭɱɤɚ ɨɬ ɩɪɨɞɚɥ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɧɚɥɨɝɨɜɵɟ 
ɩɨɫɬɭɩɥɟɧɢɹ ɭɜɟɥɢɱɢɜɚɸɬɫɹ. 

 
7.6 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
 
Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɨɜ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 

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

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞёɧ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜɟɥɢɱɢɧɵ 
ɩɪɨɝɧɨɡɧɨɝɨ ɬɚɪɢɮɚ ɤ ɢɡɦɟɧɟɧɢɹɦ: 
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ɚ) ɋɬɚɜɤɚ ɧɚɥɨɝɨɜ; 
ɛ) ɐɟɧɚ ɫɛɵɬɚ; 
ɜ) ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. 

ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɷɤɫɩɟɪɬɧɨ. 
ɇɚ ɪɢɫɭɧɤɟ 7.4 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɫɭɦɦɵ PI ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 
ɧɚɥɨɝɨɜ. 

 

 
Ɋɢɫɭɧɨɤ 7.4 – ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 

 
ɂɡ ɪɢɫɭɧɤɚ 7.4 ɜɢɞɧɨ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ ɩɪɢɜɨɞɢɬ ɤ 

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

ɇɚ ɪɢɫɭɧɤɟ 7.5 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ (PI) 
ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ. 

 

 
Ɋɢɫɭɧɨɤ 7.5 – ɂɡɦɟɧɟɧɢɟ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ (PI) ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ 
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ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɞɨɯɨɞ ɩɪɨɟɤɬɚ ɪɚɫɬёɬ, ɬɚɤ 

ɤɚɤ ɪɚɫɬɭɬ ɞɟɧɟɠɧɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɩɪɨɟɤɬ. 
ɇɚ ɪɢɫɭɧɤɟ 7.6 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ (PI) 

ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. 
 

 
Ɋɢɫɭɧɨɤ 7.6 – ɂɡɦɟɧɟɧɢɟ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ (PI) ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
 
ɉɨ ɞɚɧɧɨɦɭ ɝɪɚɮɢɤɭ ɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɪɨɫɬɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɢɞёɬ 

ɭɦɟɧɶɲɟɧɢɟ ɩɪɢɛɵɥɢ, ɬɚɤ ɤɚɤ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɢɞёɬ 
ɩɟɪɟɫɱёɬ ɛɭɞɭɳɢɯ ɞɨɯɨɞɨɜ ɜ ɟɞɢɧɭɸ ɫɬɨɢɦɨɫɬɶ. 
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8 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ȼɢɬɢɦɫɤɨɣ Ƚɗɋ. 
Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. 

 
8.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ, ɨɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 
ȼ ɪɟɤɟ ɜɨɞɹɬɫɹ: ɫɬɟɪɥɹɞɶ, ɬɚɣɦɟɧɶ, ɥɟɧɨɤ, ɯɚɪɢɭɫ, ɳɭɤɚ, ɨɤɭɧɶ, ɧɚɥɢɦ, 

ɟɥɟɰ, ɟɪɲ, ɝɨɥɶɹɧ, ɩɟɫɤɚɪɶ, ɜɶɸɧ.  
ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɚ 

ɬɚɤɠɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɢɯ ɫɨɫɬɚɜɟ,  ɜɥɢɹɧɢɟ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɨɤɚɡɵɜɚɟɬ ɝɢɞɪɨɭɡɟɥ ɜ ɰɟɥɨɦ. 

ɉɪɢɪɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɧɚɩɪɚɜɥɟɧɵ ɧɚ 
ɨɯɪɚɧɭ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ, ɡɟɦɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ, ɨɛɴɟɤɬɨɜ 
ɠɢɜɨɬɧɨɝɨ ɦɢɪɚ ɢ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɨɫɧɨɜɧɵɦɢ 
ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɦɢ ɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ: 

–Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɊɎ «Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ» № 7-ɎɁ ɨɬ 
10.01.2002; 

– Ɂɟɦɟɥɶɧɵɣ ɤɨɞɟɤɫ ɊɎ № 136-ɎɁ ɨɬ 25.10.2001; 
– ȼɨɞɧɵɣ ɤɨɞɟɤɫ ɊɎ № 74 - ɎɁ ɨɬ 03.06.2006; 
– Ʌɟɫɧɨɣ ɤɨɞɟɤɫ ɊɎ № 200- ɎɁ ɨɬ 04.12.2006; 
– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ»  № 96-ɎɁ ɨɬ 

04.05.1999; 
– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɛ ɨɬɯɨɞɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ № 89-ɎɁ ɨɬ 

24.06.1998; 
 
8.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ  ɜ ɡɨɧɟ 

ɜɥɢɹɧɢɹ Ƚɗɋ 
 
Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜɥɢɹɸɳɢɟ ɧɚ 

ɫɨɫɬɨɹɧɢɟ  ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ. 
ȼ ɤɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɬɟɪɪɢɬɨɪɢɢ ɜɯɨɞɹɬ: 
– ɫɚɧɢɬɚɪɧɚɹ  ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ; 
– ɜɵɧɨɫ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɧɨɫ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ; 
– ɨɱɢɫɬɤɚ ɨɬ ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
ɋɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ, ɩɨɞɥɟɠɚɳɟɣ 

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

– ɨɱɢɫɬɤɚ ɨɬ ɦɭɫɨɪɚ ɢ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ; 
– ɜɵɜɨɡ ɠɢɞɤɢɯ ɨɬɯɨɞɨɜ ɢɡ ɭɛɨɪɧɵɯ ɢ ɜɵɜɨɡ ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ; 
– ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ; 
– ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɩɨɫɥɟ ɩɟɪɟɧɨɫɚ ɩɪɨɦɵɲɥɟɧɧɵɯ  ɩɪɟɞɩɪɢɹɬɢɣ; 
– ɥɢɤɜɢɞɚɰɢɹ ɫɤɜɚɠɢɧ (ɚɪɬɟɡɢɚɧɫɤɢɯ, ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɵɯ ɢ ɞɪ.). 
ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, 

ɩɨɞɬɨɩɥɟɧɢɹ ɢ ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ,  ɩɨɞɥɟɠɚɬ ɭɞɚɥɟɧɢɸ ɜɫɟ ɫɬɪɨɟɧɢɹ, ɜɤɥɸɱɚɹ 
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ɨɩɨɪɵ  ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ ɢ ɫɜɹɡɢ, ɦɚɱɬɵ, ɢɡɝɨɪɨɞɢ ɢ ɞɪ. 
ɫɬɪɨɟɧɢɹ, ɜɵɫɬɭɩɚɸɳɢɟ ɧɚɞ ɡɟɦɥɟɣ ɛɨɥɟɟ ɱɟɦ ɧɚ 0,5 ɦ. 

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

Ɉɱɢɫɬɤɚ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɞɪɟɜɟɫɧɨ-ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɚɧɢɬɚɪɧɵɦɢ ɧɨɪɦɚɦɢ, ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɵɦ  ɞɥɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɜɨɞɨɨɛɦɟɧɚ 6 ɢ ɛɨɥɟɟ ɨɱɢɫɬɤɭ ɨɬ ɞɪɟɜɟɫɧɨ-
ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɩɪɨɢɡɜɨɞɹɬ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɪɚɛɨɬɤɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɇɉɍ ɞɨ ɨɬɦɟɬɤɢ ɧɚ 2 ɦ ɧɢɠɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɪɚɛɨɬɤɢ ɫ 
ɨɫɬɚɜɥɟɧɢɟɦ ɩɧɟɣ ɧɟ ɜɵɲɟ 50 ɫɦ. ȼɦɟɫɬɟ ɫ ɬɟɦ ɫɚɧɢɬɚɪɧɵɟ ɧɨɪɦɵ ɞɨɩɭɫɤɚɸɬ 
ɨɬɤɚɡ ɨɬ ɨɱɢɫɬɤɢ ɨɬ ɞɪɟɜɟɫɧɨ-ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɟɫɥɢ  ɪɚɫɱɟɬɚɦɢ 
ɩɪɨɝɧɨɡɚ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ, ɱɬɨ ɜɨɡɞɟɣɫɬɜɢɟ ɨɫɬɚɸɳɟɣɫɹ ɩɨɞ ɡɚɬɨɩɥɟɧɢɟ 
ɞɪɟɜɟɫɢɧɵ ɧɚ ɤɚɱɟɫɬɜɨ ɜɨɞɵ ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ ɧɨɪɦɚɬɢɜɧɵɯ 
ɬɪɟɛɨɜɚɧɢɣ (ɩɪɢɦɟɱɚɧɢɟ ɤ ɩ.3.3.2. ɫɚɧɢɬɚɪɧɵɯ ɩɪɚɜɢɥ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ № 3907-85 ɨɬ 1.07.1985). 

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

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

– ɜɵɪɚɛɨɬɤɚ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɢɥɢ ɨɛɟɫɩɟɱɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ 
ɩɨɫɥɟɞɭɸɳɟɣ ɪɚɡɪɚɛɨɬɤɢ; 

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

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

ȼɨɞɨɨɯɪɚɧɧɚɹ ɡɨɧɚ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 

ɨɬ 21 ɧɨɹɛɪɹ 2007 ɝ. №800 ɢ ɜɨ ɢɫɩɨɥɧɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ȼɨɞɧɨɝɨ ɤɨɞɟɤɫɚ № 74 - 
ɎɁ ɨɬ 3.06.2006 ɜɨɤɪɭɝ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɚ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɚ ɜɨɞɨɨɯɪɚɧɧɚɹ 
ɡɨɧɚ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦ ɪɟɠɢɦɨɦ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

ȼɫɟ ɩɨɤɚɡɚɬɟɥɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɫɨɫɬɨɹɧɢɟ ɥɟɫɧɨɝɨ ɮɨɧɞɚ, 
ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɥɟɫɧɵɯ ɪɟɫɭɪɫɨɜ, ɭɪɨɜɟɧɶ ɫɨɫɬɨɹɧɢɹ ɥɟɫɧɨɝɨ ɢ 
ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɩɪɨɟɤɬɟ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ ɩɨ ɞɚɧɧɵɦ 
ɥɟɫɨɭɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɝɨɞɨɜɵɯ ɨɬɱɟɬɨɜ ɥɟɫɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ  ɩɪɟɞɩɪɢɹɬɢɣ, ɦɚɬɟɪɢɚɥɨɜ ɨɛɫɥɟɞɨɜɚɧɢɹ ɧɚ ɤɥɸɱɟɜɵɯ 
ɭɱɚɫɬɤɚɯ ɬɟɪɪɢɬɨɪɢɢ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ, ɜɵɩɨɥɧɟɧɧɵɯ ɜ ɩɪɨɰɟɫɫɟ ɢɡɵɫɤɚɧɢɣ. 

ȼ ɩɪɨɟɤɬɟ ɨɛɨɫɧɨɜɵɜɚɸɬɫɹ ɝɪɚɧɢɰɵ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ ɢ ɩɪɢɛɪɟɠɧɨɣ 
ɡɚɳɢɬɧɨɣ ɩɨɥɨɫɵ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɦɩɥɟɤɫ ɥɟɫɨɯɨɡɹɣɫɬɜɟɧɧɵɯ, 
ɩɪɨɬɢɜɨɷɪɨɡɢɨɧɧɵɯ ɢ ɞɪɭɝɢɯ ɜɨɞɨɨɯɪɚɧɧɨ-ɡɚɳɢɬɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 21 
ɧɨɹɛɪɹ 2007 ɝ. №800 ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ ɡɚɩɪɟɳɚɟɬɫɹ: 
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– ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɨɜɵɯ ɢ ɪɚɫɲɢɪɟɧɢɟ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ 
ɨɛɴɟɤɬɨɜ, ɩɪɹɦɨ ɢɥɢ ɤɨɫɜɟɧɧɨ ɜɥɢɹɸɳɢɯ ɧɚ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɩɪɢɥɟɝɚɸɳɢɯ ɤ ɧɟɦɭ ɡɟɦɟɥɶ; 

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

ɪɚɡɦɟɳɟɧɢɟ ɫɤɥɚɞɨɜ ɞɥɹ ɯɪɚɧɟɧɢɹ ɝɨɪɸɱɟɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, 
ɭɞɨɛɪɟɧɢɣ ɢ ɹɞɨɯɢɦɢɤɚɬɨɜ; 

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

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

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

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

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

ɨɬɜɟɞɟɧɧɵɯ ɞɥɹ ɷɬɨɝɨ ɦɟɫɬ. 
ɇɚ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɤɚɱɟɫɬɜɟ ɩɟɪɜɨɨɱɟɪɟɞɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɪɟɤɨɦɟɧɞɭɸɬɫɹ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɜɟɞɟɧɢɸ ɥɟɫɧɨɝɨ ɯɨɡɹɣɫɬɜɚ: ɪɭɛɤɢ, ɭɯɨɞɚ, ɫɚɧɢɬɚɪɧɵɟ ɪɭɛɤɢ, 
ɨɯɪɚɧɚ ɥɟɫɨɜ ɨɬ ɩɨɠɚɪɚ. 

 
8.3 ɍɫɬɪɨɣɫɬɜɨ ɨɯɪɚɧɵ ɬɪɭɞɚ  
 
Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ ɜɧɟɞɪɟɧɢɹ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

ȼɢɬɢɦɫɤɨɣ Ƚɗɋ ɫɥɟɞɭɟɬ ɫɱɢɬɚɬɶ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɵɯ ɢ ɧɨɪɦɚɥɶɧɵɯ 
ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ; 
ɭɫɥɨɜɢɣ, ɩɪɢ ɤɨɬɨɪɵɯ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɭɫɬɪɚɧɟɧɢɟ 
ɤɚɤɢɯ-ɥɢɛɨ ɧɚɪɭɲɟɧɢɣ ɧɨɪɦ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɧɨ ɢ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ 
ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ ɜɨɡɧɢɤɧɨɜɟɧɢɹ.  

ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɞɨɥɠɧɨ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ ɮɭɧɤɰɢɢ ɩɨ ɩɨɞɝɨɬɨɜɤɟ, 
ɩɪɢɧɹɬɢɸ ɢ ɪɟɚɥɢɡɚɰɢɢ ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɩɨ ɨɫɭɳɟɫɬɜɥɟɧɢɸ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ, ɬɟɯɧɢɱɟɫɤɢɯ, ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ, 
ɥɟɱɟɛɧɨɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɦɟɞɢɰɢɧɫɤɢɯ ɢ ɫɨɰɢɚɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, 
ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɫɨɯɪɚɧɟɧɢɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ, 
ɡɞɨɪɨɜɶɹ ɢ ɠɢɡɧɢ ɪɚɛɨɬɧɢɤɨɜ ɜ ɩɪɨɰɟɫɫɟ ɬɪɭɞɚ.  
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Ɉɬɜɟɬɫɬɜɟɧɧɵɦɢ ɡɚ ɜɧɟɞɪɟɧɢɟ ɢ ɫɨɛɥɸɞɟɧɢɟ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ 
ɨɛɟɫɩɟɱɢɜɚɸɬ ɪɭɤɨɜɨɞɢɬɟɥɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɧɚ ɜɫɟɯ 
ɫɬɭɩɟɧɹɯ ɭɩɪɚɜɥɟɧɢɹ. ɂɫɩɨɥɧɟɧɢɟ ɩɪɚɜɢɥ ɨɛɹɡɚɬɟɥɶɧɨ ɞɥɹ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ, 
ɫɜɹɡɚɧɧɵɯ ɫ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɫɨɨɪɭɠɟɧɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɚ 
ɬɚɤɠɟ ɞɥɹ ɪɚɛɨɬɨɞɚɬɟɥɟɣ, ɜ ɜɟɞɟɧɢɢ ɤɨɬɨɪɵɯ ɧɚɯɨɞɹɬɫɹ ɧɚɡɜɚɧɧɵɟ ɪɚɛɨɬɧɢɤɢ.  

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɨ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɞɨɥɠɧɨ 
ɜɵɩɨɥɧɹɬɶɫɹ ɫɥɟɞɭɸɳɟɟ:  

Ɏɭɧɤɰɢɢ ɢ ɨɛɹɡɚɧɧɨɫɬɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɩɢɫɚɧɵ ɜ 
ɞɨɥɠɧɨɫɬɧɵɯ ɢɧɫɬɪɭɤɰɢɹɯ ɞɥɹ ɤɚɠɞɨɝɨ ɪɚɛɨɬɧɢɤɚ ɧɚ ɜɫɟɯ ɫɬɭɩɟɧɹɯ 
ɩɪɨɢɡɜɨɞɫɬɜɚ. ȼɫɟ ɪɚɛɨɬɧɢɤɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɞɨɥɠɧɵ 
ɛɵɬɶ ɨɡɧɚɤɨɦɥɟɧɵ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɞɨɥɠɧɨɫɬɧɵɯ ɢɧɫɬɪɭɤɰɢɣ, ɢɧɫɬɪɭɤɰɢɣ ɩɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɞɨɥɠɧɨɫɬɧɵɟ ɢɧɫɬɪɭɤɰɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɞɚɧɵ 
ɩɟɪɫɨɧɚɥɭ ɧɚ ɪɭɤɢ;  

Ⱦɥɹ ɭɥɭɱɲɟɧɢɹ ɭɫɥɨɜɢɣ, ɫɨɛɥɸɞɟɧɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɫɧɢɠɟɧɢɹ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɪɢɫɤɨɜ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɫɹ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 
ɉɟɪɟɱɟɧɶ ɬɢɩɨɜɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɭɬɜɟɪɠɞɟɧ ɩɪɢɤɚɡɨɦ 
Ɇɢɧɡɞɪɚɜɫɨɰɪɚɡɜɢɬɢɹ Ɋɨɫɫɢɢ ɨɬ 1 ɦɚɪɬɚ 2012 ɝ. № 181ɧ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɷɬɨɝɨ 
ɩɟɪɟɱɧɹ ɪɚɛɨɬɨɞɚɬɟɥɶ ɫɨɫɬɚɜɥɹɟɬ ɫɜɨɣ ɩɟɪɟɱɟɧɶ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɭɥɭɱɲɟɧɢɸ 
ɭɫɥɨɜɢɣ ɢ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɩɪɢɥɨɠɟɧɢɟɦ ɤ 
ɤɨɥɥɟɤɬɢɜɧɨɦɭ ɞɨɝɨɜɨɪɭ, ɡɚɤɥɸɱɟɧɧɨɦɭ ɦɟɠɞɭ ɪɚɛɨɬɧɢɤɨɦ ɢ ɪɚɛɨɬɨɞɚɬɟɥɟɦ.  

Ɉɛɭɱɟɧɢɟ ɪɚɛɨɬɧɢɤɨɜ ɦɟɬɨɞɚɦ ɢ ɩɪɢɟɦɚɦ ɛɟɡɨɩɚɫɧɨɝɨ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ. 
Ɉɛɭɱɟɧɢɸ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɩɪɨɜɟɪɤɟ ɡɧɚɧɢɣ ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɬɪɭɞɚ 
ɩɨɞɥɟɠɚɬ ɜɫɟ ɪɚɛɨɬɧɢɤɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. Ɉɛɭɱɟɧɢɟ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 
ɩɪɨɜɨɞɢɬɫɹ ɫ ɨɬɪɵɜɨɦ ɨɬ ɩɪɨɢɡɜɨɞɫɬɜɚ ɥɢɛɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɫɚɦɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ ɥɢɛɨ ɜ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɦ ɭɱɪɟɠɞɟɧɢɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ 
ɨɛɪɚɡɨɜɚɧɢɹ, ɭɱɟɛɧɨɦ ɰɟɧɬɪɟ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɥɸɛɨɣ ɞɪɭɝɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, 
ɨɫɭɳɟɫɬɜɥɹɸɳɟɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ. ɉɨ ɨɤɨɧɱɚɧɢɢ ɨɛɭɱɟɧɢɹ 
ɩɪɨɜɨɞɢɬɫɹ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɤɨɬɨɪɨɣ 
ɜ ɨɪɝɚɧɢɡɚɰɢɹɯ ɩɪɢɤɚɡɨɦ ɪɭɤɨɜɨɞɢɬɟɥɹ ɫɨɡɞɚɟɬɫɹ ɤɨɦɢɫɫɢɹ ɩɨ ɩɪɨɜɟɪɤɟ ɡɧɚɧɢɣ 
ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɬɪɭɞɚ ɜ ɫɨɫɬɚɜɟ ɧɟ ɦɟɧɟɟ ɬɪɟɯ ɱɟɥɨɜɟɤ, ɩɪɨɲɟɞɲɢɯ 
ɨɛɭɱɟɧɢɟ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɨ ɩɪɨɝɪɚɦɦɟ ɞɥɹ ɱɥɟɧɨɜ ɤɨɦɢɫɫɢɣ ɩɨ ɩɪɨɜɟɪɤɟ 
ɡɧɚɧɢɣ ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɬɪɭɞɚ.  

Ɉɛɟɫɩɟɱɢɜɚɬɶ ɞɥɹ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɨɫɬɶ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɗɬɨ ɪɟɲɚɟɬɫɹ ɩɭɬɟɦ: ɩɪɨɜɟɞɟɧɢɹ 
ɫɟɪɬɢɮɢɤɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ, ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɢ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ 
ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ; ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɩɪɢ ɪɟɦɨɧɬɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ, ɫɨɛɥɸɞɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɷɤɫɩɥɭɚɬɚɰɢɢ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɪɟɦɨɧɬɟ, ɢɡɥɨɠɟɧɧɵɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɋɇɢɉ, ɩɪɚɜɢɥɚɯ ɢ ɢɧɫɬɪɭɤɰɢɹɯ; ɢ ɬ.ɞ.;  

Ɉɛɟɫɩɟɱɢɜɚɬɶ ɪɚɛɨɬɧɢɤɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɟɦɨɧɬɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ;  
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ɉɪɢɜɨɞɢɬɶ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɧɨɪɦɚɦɢ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɪɚɛɨɬɚɸɳɢɯ 
ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɦɢ ɩɨɦɟɳɟɧɢɹɦɢ ɢ ɭɫɬɪɨɣɫɬɜɚɦɢ; ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɷɬɢɯ 
ɩɨɦɟɳɟɧɢɣ ɢ ɭɫɬɪɨɣɫɬɜ ɫɨɝɥɚɫɧɨ ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ; 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ (ɩɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɧɚ ɪɚɛɨɬɭ) ɢ ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɦɟɞɢɰɢɧɫɤɢɟ 
ɨɫɦɨɬɪɵ ɪɚɛɨɬɧɢɤɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ; ɩɪɨɜɟɞɟɧɢɟ ɥɟɱɟɛɧɨ-ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ 
ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɡɚɛɨɥɟɜɚɧɢɣ ɢ ɪɟɚɛɢɥɢɬɚɰɢɢ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ.  

ɋɨɡɞɚɧɢɟ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
ɨɩɬɢɦɚɥɶɧɵɣ ɪɟɠɢɦ ɬɪɭɞɚ ɢ ɨɬɞɵɯɚ. Ɉɛɳɚɹ (ɧɨɪɦɚɥɶɧɚɹ) ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ 40 ɱɚɫɨɜ ɜ ɧɟɞɟɥɸ, ɨɪɝɚɧɢɡɚɰɢɹ ɫɨɤɪɚɳɟɧɢɹ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɪɚɛɨɬɵ ɧɚɤɚɧɭɧɟ ɩɪɚɡɞɧɢɱɧɵɯ ɢ ɜɵɯɨɞɧɵɯ ɞɧɟɣ, 
ɤɨɥɢɱɟɫɬɜɨ ɜɵɯɨɞɧɵɯ ɞɧɟɣ ɜ ɧɟɞɟɥɸ, ɪɚɛɨɬɚ ɜ ɫɜɟɪɯɭɪɨɱɧɨɟ ɜɪɟɦɹ, ɩɪɢ 
ɫɨɤɪɚɳɟɧɧɨɣ ɪɚɛɨɱɟɣ ɧɟɞɟɥɟ (ɧɟɩɨɥɧɨɟ ɪɚɛɨɱɟɟ ɜɪɟɦɹ), ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɪɵɜɨɜ ɞɥɹ ɨɬɞɵɯɚ ɢ ɩɢɬɚɧɢɹ (ɧɟ ɛɨɥɟɟ ɞɜɭɯ ɱɚɫɨɜ). ɋɨɝɥɚɫɧɨ ɫɬɚɬɶɹɦ 91-
111 Ɍɪɭɞɨɜɨɝɨ ɤɨɞɟɤɫɚ ɊɎ.  

Ɉɪɝɚɧɢɡɚɰɢɹ ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɯ ɢ ɥɟɱɟɛɧɨ-ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ 
ɦɟɞɢɰɢɧɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ ɪɚɛɨɬɧɢɤɨɜ. ɉɟɪɫɨɧɚɥ, ɩɪɢɧɢɦɚɟɦɵɣ ɧɚ ɪɚɛɨɬɭ ɩɨ 
ɨɛɫɥɭɠɢɜɚɧɢɸ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɢ 
ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɞɨɥɠɟɧ ɩɪɨɣɬɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ 
ɦɟɞɢɰɢɧɫɤɢɣ ɨɫɦɨɬɪ ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɪɨɯɨɞɢɬɶ ɟɝɨ ɩɟɪɢɨɞɢɱɟɫɤɢ ɜ ɫɪɨɤɢ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɮɟɞɟɪɚɥɶɧɵɦ ɦɟɞɢɰɢɧɫɤɢɦ ɜɟɞɨɦɫɬɜɨɦ Ɋɨɫɫɢɢ. ɇɟ ɪɚɡɪɟɲɚɟɬɫɹ 
ɞɨɩɭɫɤɚɬɶ ɤ ɨɛɫɥɭɠɢɜɚɧɢɸ ɫɨɨɪɭɠɟɧɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɪɚɛɨɬɧɢɤɨɜ, ɧɟ 
ɩɪɨɲɟɞɲɢɯ ɦɟɞɢɰɢɧɫɤɢɟ ɨɫɦɨɬɪɵ.  

Ɉɪɝɚɧɢɡɨɜɵɜɚɬɶ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɣ ɨɬɛɨɪ ɪɚɛɨɬɧɢɤɨɜ. Ɉɫɧɨɜɧɚɹ ɰɟɥɶ 
ɨɬɛɨɪɚ — ɩɪɢɜɥɟɱɟɧɢɟ ɪɚɛɨɬɧɢɤɨɜ ɫ ɧɭɠɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɟɣ ɢ ɧɟɨɛɯɨɞɢɦɵɦɢ 
ɥɢɱɧɨɫɬɧɵɦɢ ɤɚɱɟɫɬɜɚɦɢ, ɫɩɨɫɨɛɧɵɯ ɪɟɲɚɬɶ ɩɨɫɬɚɜɥɟɧɧɵɟ ɩɟɪɟɞ ɧɢɦɢ ɡɚɞɚɱɢ 
ɦɚɤɫɢɦɚɥɶɧɨ ɷɮɮɟɤɬɢɜɧɨ.   

Ɉɛɟɫɩɟɱɢɜɚɬɶ ɪɚɛɨɬɧɢɤɨɜ ɫɪɟɞɫɬɜɚɦɢ ɡɚɳɢɬɵ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɨɩɚɫɧɵɯ ɢ 
ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ. ȼɟɫɶ ɩɟɪɫɨɧɚɥ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧ 
ɫɩɟɰɨɞɟɠɞɨɣ, ɫɩɟɰɨɛɭɜɶɸ ɢ ɞɪɭɝɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɢ 
ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ ɫɨɝɥɚɫɧɨȽɈɋɌ 
12.4.011ɢ ɨɛɹɡɚɧ ɩɨɥɶɡɨɜɚɬɶɫɹ ɢɦɢ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ.  

Ɉɪɝɚɧɢɡɨɜɵɜɚɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɜ 
ɩɪɨɰɟɫɫɟ ɩɪɨɢɡɜɨɞɫɬɜɚ. Ʉɨɧɬɪɨɥɶ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɮɨɪɦɟ ɩɪɨɜɟɪɨɤ, 
ɨɛɫɥɟɞɨɜɚɧɢɣ, ɨɫɦɨɬɪɨɜ, ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɝɨ ɭɱɟɬɚ ɩɨɤɚɡɚɬɟɥɟɣ, 
ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɫɨɫɬɨɹɧɢɟ ɭɫɥɨɜɢɣ ɢ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɡɚɬɪɟɛɨɜɚɧɢɹ 
ɧɟɨɛɯɨɞɢɦɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɪɚɫɫɦɨɬɪɟɧɢɹ ɠɚɥɨɛ, ɡɚɹɜɥɟɧɢɣ. Ʉɨɧɬɪɨɥɶ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɜɵɹɜɥɟɧɢɟ ɩɪɢɱɢɧ ɧɚɪɭɲɟɧɢɣ ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ 
ɪɚɡɪɚɛɨɬɤɭ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɢɯ ɭɫɬɪɚɧɟɧɢɸ ɢ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ.  

Cɬɢɦɭɥɢɪɨɜɚɬɶ ɪɚɛɨɬɵ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɩɪɨɰɟɫɫɨɜ, ɫɧɢɠɟɧɢɸ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ ɢ ɩɪɨɮɡɚɛɨɥɟɜɚɟɦɨɫɬɢ;  
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Ⱥɧɚɥɢɡɢɪɨɜɚɬɶ ɪɟɡɭɥɶɬɚɬɵ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɨ ɩɪɨɮɢɥɚɤɬɢɤɟ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ ɢ ɩɪɨɮɡɚɛɨɥɟɜɚɟɦɨɫɬɢ; ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɧɚ 
ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɦɟɪɨɩɪɢɹɬɢɣ.   

 
8.4 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ  
 
Ɉɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɹɜɥɹɟɬɫɹ 

ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. ɉɨɫɥɟɞɫɬɜɢɹ ɚɜɚɪɢɣ 
ɧɚ Ƚɗɋ, ɜ ɨɫɨɛɟɧɧɨɫɬɢ ɩɪɨɪɵɜ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ, ɦɨɝɭɬ ɛɵɬɶ 
ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢɦɢ ɧɟ ɬɨɥɶɤɨ ɞɥɹ ɪɟɝɢɨɧɚ, ɧɨ ɢ ɞɥɹ ɜɫɟɝɨ ɝɨɫɭɞɚɪɫɬɜɚ. ɉɨɷɬɨɦɭ 
ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɹɜɥɹɟɬɫɹ ɡɚɞɚɱɟɣ ɨɛɳɟɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ 
ɡɧɚɱɟɧɢɹ. Ⱦɟɹɬɟɥɶɧɨɫɬɶ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ȽɌɋ ɪɟɝɭɥɢɪɭɟɬɫɹ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ». Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɡɚɤɨɧɚ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ» 
ɹɜɥɹɟɬɫɹ ɫɨɛɥɸɞɟɧɢɟ ɞɟɤɥɚɪɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ, ɫɨɫɬɚɜɨɦ ɤɨɬɨɪɨɣ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɦ ɉɨɥɨɠɟɧɢɟɦ, ɭɬɜɟɪɠɞɟɧɧɵɦ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɊɎ. 
Ⱦɚɧɧɨɟ ɉɨɥɨɠɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬ ɫɨɞɟɪɠɚɧɢɟ, ɩɨɪɹɞɨɤ ɫɨɫɬɚɜɥɟɧɢɹ Ⱦɟɤɥɚɪɚɰɢɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ, ɨɫɭɳɟɫɬɜɥɟɧɢɟ  ɟɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɷɤɫɩɟɪɬɢɡɵ ɢ ɹɜɥɹɟɬɫɹ 
ɨɛɹɡɚɬɟɥɶɧɵɦ ɞɥɹ ȽɌɋ ɩɪɢ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɣ, ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɜɜɨɞɟ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ, ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜɵɜɨɞɟ ɢɡ  ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɩɨɫɥɟ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɢɥɢ ɤɨɧɫɟɪɜɚɰɢɢ.   

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

ɇɚɢɛɨɥɟɟ ɩɨɞɪɨɛɧɨ ɪɚɫɫɦɨɬɪɢɦ ɫɨɫɬɚɜ ɫɢɫɬɟɦ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɝɨ 
ɤɨɧɬɪɨɥɹ ɡɚ ȽɌɋ, ɤɨɬɨɪɵɣ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɧɟɫɤɨɥɶɤɨ ɩɨɞɫɢɫɬɟɦ:  

ɉɨɞɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɜɧɟɲɧɢɯ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ (ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ 
ɜɟɪɯɧɟɦ ɢ ɧɢɠɧɟɦ ɛɶɟɮɚɯ, ɬɟɦɩɟɪɚɬɭɪ ɨɤɪɭɠɚɸɳɢɯ ɜɨɡɞɭɯɚ ɢ ɜɨɞɵ);  

ɉɨɞɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɩɟɪɟɦɟɳɟɧɢɣ ɬɨɱɧɵɦɢ ɝɟɨɞɟɡɢɱɟɫɤɢɦɢ ɦɟɬɨɞɚɦɢ 
(ɩɥɚɧɨɜɵɯ ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɦɟɳɟɧɢɣ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɫɨɨɪɭɠɟɧɢɹ, 
ɜɡɚɢɦɧɵɯ ɫɦɟɳɟɧɢɣ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɫɨɨɪɭɠɟɧɢɹ, ɜɡɚɢɦɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ 
ɨɬɞɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɧɚ ɢɯ ɫɬɵɤɟ ɢ ɲɜɚɯ);  

ɉɨɞɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɧɚɩɪɹɠɟɧɧɨ – ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ (ɞɥɹ 
ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪ, ɞɟɮɨɪɦɚɰɢɣ ɢ ɜɵɱɢɫɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ);  

ɉɨɞɫɢɫɬɟɦɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ (ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ 
ɪɚɫɯɨɞɨɜ, ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɯ ɧɚɩɨɪɨɜ ɮɢɥɶɬɪɭɸɳɟɣɫɹ ɜɨɞɵ ɢ ɟɟ ɯɢɦɢɱɟɫɤɨɝɨ 
ɫɨɫɬɚɜɚ);  
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ɉɨɞɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
ɝɢɞɪɨɭɡɥɚ;  

ɉɨɞɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɪɚɣɨɧɚ.  
ɇɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɨ ɫɨɫɬɨɹɧɢɢ ȽɌɋ ɢ Ⱥɤɬɟ 

ɨɛɫɥɟɞɨɜɚɧɢɹ ȽɌɋ ɩɪɨɟɤɬɧɵɦ ɢɧɫɬɢɬɭɬɨɦ, ɢɦɟɸɳɢɦ ɩɪɚɜɨ ɧɚ ɜɵɩɨɥɧɟɧɢɟ 
ɞɚɧɧɨɝɨ ɜɢɞɚ ɪɚɛɨɬ, ɫɨɫɬɚɜɥɹɟɬɫɹ Ⱦɟɤɥɚɪɚɰɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ. ȼ ɤɨɬɨɪɨɣ 
ɨɛɨɫɧɨɜɵɜɚɟɬɫɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ȽɌɋ, ɢɯ ɫɨɨɬɜɟɬɫɬɜɢɟ ɤɪɢɬɟɪɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɩɪɨɟɤɬɭ, ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪ ɢ 
ɦɚɫɲɬɚɛɵ ɜɨɡɧɢɤɲɢɯ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ ɢ ɦɟɪɵ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ.  

 
8.5 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ  
 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢɡɥɨɠɟɧɵ 

ɜ ɩɪɚɜɢɥɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɬɜɟɪɠɞɟɧɧɵɯ Ɇɑɋ Ɋɨɫɫɢɢ. ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ Ƚɗɋ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɹ ɫɬɚɧɰɢɢ.  

Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɧɚɩɪɚɜɥɟɧɧɨɣ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɥɸɞɟɣ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ 
ɩɨɠɚɪɚ. ɇɚ Ƚɗɋ ɨɛɹɡɚɬɟɥɶɧɵ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɫɥɟɞɭɸɳɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ:  

- ɨɪɝɚɧɢɡɚɰɢɹ ɢɡɭɱɟɧɢɹ ɢ ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɜɫɟɦɢ ɪɚɛɨɬɧɢɤɚɦɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ;  

- ɪɚɡɪɚɛɨɬɤɚ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɩɨɜɵɲɟɧɢɟ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  

- ɭɫɬɚɧɨɜɥɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɢɯ 
ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ, ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ;  

- ɭɫɬɚɧɨɜɥɟɧɢɟ ɩɨɪɹɞɤɚ ɪɟɝɭɥɹɪɧɨɣ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ Ƚɗɋ.  

- ɧɚɡɧɚɱɟɧɢɟ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɥɢɰ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɨ ɤɚɠɞɨɦɭ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɭɱɚɫɬɤɭ ɢ ɩɨɦɟɳɟɧɢɸ;  

- ɫɨɨɛɳɟɧɢɟ ɨ ɤɚɠɞɨɦ ɩɨɠɚɪɟ ɜ ɦɟɫɬɧɵɟ ɨɪɝɚɧɵ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɧɚɡɧɚɱɟɧɢɟ ɤɨɦɢɫɫɢɢ 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.  

ȼ ɤɚɠɞɨɦ ɫɬɪɭɤɬɭɪɧɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ:  
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ɨɛɟɫɩɟɱɟɧɢɟ ɧɚ ɤɚɠɞɨɦ ɭɱɚɫɬɤɟ ɫɨɛɥɸɞɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɜɵɩɨɥɧɟɧɢɹ ɦɟɪɨɩɪɢɹɬɢɣ, ɩɨɜɵɲɚɸɳɢɯ 
ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ;  

ɨɛɟɫɩɟɱɟɧɢɟ ɢɫɩɪɚɜɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟɦɟɞɥɟɧɧɨɟ 
ɩɪɢɧɹɬɢɟ ɦɟɪ ɤ ɭɫɬɪɚɧɟɧɢɸ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɠɚɪɭ;  

ɨɪɝɚɧɢɡɚɰɢɹ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɩɨɞɱɢɧɟɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ, 
ɨɛɹɡɚɬɟɥɶɧɨɫɬɶ ɫɨɛɥɸɞɟɧɢɹ ɢɦ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɜɵɩɨɥɧɟɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  

ɨɛɟɫɩɟɱɟɧɢɟ ɤɨɧɬɪɨɥɹ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɩɟɪɫɨɧɚɥɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ 
ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ;  

ɭɫɬɚɧɨɜɥɟɧɢɟ ɩɨɪɹɞɤɚ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɡɚ ɫɨɞɟɪɠɚɧɢɟ ɜ ɢɫɩɪɚɜɧɨɦ 
ɫɨɫɬɨɹɧɢɢ ɢ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ ɞɟɣɫɬɜɢɸ ɢɦɟɸɳɢɯɫɹ ɧɚ ɭɱɚɫɬɤɟ ɫɪɟɞɫɬɜ 
ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ.  

Ʉɚɠɞɵɣ ɪɚɛɨɬɚɸɳɢɣ ɧɚ  Ƚɗɋ ɨɛɹɡɚɧ ɡɧɚɬɶ ɢ ɫɨɛɥɸɞɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɜ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ ɢ 
ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ 
ɜɵɲɟɫɬɨɹɳɟɦɭ ɪɭɤɨɜɨɞɢɬɟɥɸ ɢɥɢ ɨɩɟɪɚɬɢɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɨ ɦɟɫɬɟ ɩɨɠɚɪɚ, 
ɩɪɢɧɹɬɶ ɜɨɡɦɨɠɧɵɟ ɦɟɪɵ ɤ ɫɩɚɫɟɧɢɸ ɥɸɞɟɣ, ɢɦɭɳɟɫɬɜɚ ɢ ɩɪɢɫɬɭɩɢɬɶ ɤ  
ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ ɢɦɟɸɳɢɦɢɫɹ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫ ɫɨɛɥɸɞɟɧɢɟɦ 
ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɜɫɟ ɪɚɛɨɬɧɢɤɢ Ƚɗɋ ɞɨɥɠɧɵ ɩɪɨɯɨɞɢɬɶ 
ɩɨɞɝɨɬɨɜɤɭ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ (ɢɧɫɬɪɭɤɬɚɠɢ, ɬɪɟɧɢɪɨɜɤɢ, ɩɪɨɜɟɪɤɢ 
ɡɧɚɧɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ).  

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.  

Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɫɬɚɧɰɢɢ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɫ 
ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɫɨɫɬɨɹɧɢɟɦ 
ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ.  

Ɉɛɴɟɤɬɚɦɢ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ:  
- ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ;  
- ɫɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ;   
- ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ;  
- ɫɬɚɧɰɢɨɧɧɨɟ ɦɚɫɥɨɯɨɡɹɣɫɬɜɨ.  
 
8.5.1 ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ  
 
ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɨɛɦɨɬɨɤ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɩɵɥɟɧɧɨɣ 

ɜɨɞɨɣ ɢɡ ɫɩɟɰɢɚɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ (ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɯ ɤɨɥɟɰ), ɫɦɨɧɬɢɪɨɜɚɧɧɵɯ 
ɜɧɭɬɪɢ ɚɝɪɟɝɚɬɚ. ɇɚ ɝɟɧɟɪɚɬɨɪɚɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɳɢɬɵ, ɤɨɬɨɪɵɟ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɞɟɣɫɬɜɢɟɦ ɨɬ ɡɚɳɢɬ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɨɛɦɨɬɨɤ 
ɫɬɚɬɨɪɚ ɫɢɝɧɚɥɢɡɢɪɭɸɬ ɨ ɧɚɥɢɱɢɢ ɜɨɡɝɨɪɚɧɢɹ. ȼɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦɵ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɢɫɬɚɧɰɢɨɧɧɨ ɤɧɨɩɤɨɣ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɜ ɥɟɝɤɨ 
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ɞɨɫɬɭɩɧɨɦ ɦɟɫɬɟ. ȼɤɥɸɱɟɧɢɟ ɭɫɬɪɨɣɫɬɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ 
ɛɥɨɤɢɪɨɜɚɧɨ ɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
(ɨɬɤɥɸɱɟɧɢɟ ɜɫɟɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɹ ɩɨɥɹ ɪɨɬɨɪɚ) ɫ 
ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɩɨɞɚɱɟɣ ɢɦɩɭɥɶɫɚ ɧɚ ɨɫɬɚɧɨɜ ɚɝɪɟɝɚɬɚ. Ɉɬɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. ɉɪɢ 
ɥɨɠɧɨɦ ɫɪɚɛɚɬɵɜɚɧɢɢ ɡɚɳɢɬɵ ɢɥɢ ɩɪɢ ɞɥɢɬɟɥɶɧɨɣ ɩɨɞɚɱɟ ɜɨɞɵ ɩɪɨɢɫɯɨɞɢɬ 
ɢɡɥɢɲɧɟɟ ɭɜɥɚɠɧɟɧɢɟ ɢɡɨɥɹɰɢɢ, ɩɨɷɬɨɦɭ ɬɪɟɛɭɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ 
ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ.  

 
8.5.2 ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ  
 
ɉɨɠɚɪɧɚɹ ɨɩɚɫɧɨɫɬɶ ɝɥɚɜɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɨɛɭɫɥɨɜɥɟɧɚ ɧɚɥɢɱɢɟɦ ɜ 

ɧɢɯ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ. Ɍɭɲɟɧɢɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɩɭɫɤɨɦ ɨɬ ɡɚɳɢɬ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. Ɉɬ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɤɨɥɶɰɟɜɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɨɬɜɟɬɜɥɟɧɢɹ, ɧɚ ɤɨɬɨɪɵɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɞɜɢɠɤɢ ɫ 
ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ. Ɂɚɞɜɢɠɤɢ ɧɚ ɫɭɯɨɬɪɭɛɚɯ ɜɫɟɝɞɚ ɡɚɤɪɵɬɵ. Ɉɬɤɪɵɬɢɟ ɡɚɞɜɢɠɟɤ 
ɩɪɨɢɫɯɨɞɢɬ ɨɬ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɢ ɝɚɡɨɜɨɣ ɡɚɳɢɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɨ 
ɩɟɪɢɦɟɬɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɛɟɡɨɩɚɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɦɨɧɬɢɪɭɸɬɫɹ ɤɨɥɶɰɟɜɵɟ 
ɬɪɭɛɨɩɪɨɜɨɞɵ, ɧɚ ɤɨɬɨɪɵɯ ɜɟɪɬɢɤɚɥɶɧɨ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ 
ɨɪɨɫɢɬɟɥɢ. Ʉɪɨɦɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɭɫɤɚ ɫɪɟɞɫɬɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɞɢɫɬɚɧɰɢɨɧɧɵɣ ɩɭɫɤ ɫ ɩɨɦɨɳɶɸ ɤɧɨɩɤɢ ɫ ɐɉɍ ɩɪɢ 
ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɨɬɤɥɸɱɟɧɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɚ ɬɚɤɠɟ ɪɭɱɧɵɦ 
ɩɭɫɤɨɦ ɭ ɦɟɫɬɚ ɭɫɬɚɧɨɜɤɢ. ȼ ɤɚɱɟɫɬɜɟ ɧɟɨɛɯɨɞɢɦɨɝɨ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 
ɥɨɤɚɥɢɡɚɰɢɢ ɩɨɠɚɪɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɛɵɫɬɪɵɣ ɨɬɜɨɞ ɨɬ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɨɥɧɨɝɨ ɨɛɴɟɦɚ ɦɚɫɥɚ ɢ ɜɨɞɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɜ 
ɦɚɫɥɨɜɨɞɨɨɬɜɨɞɢɬɟɥɶ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɧɚ ɩɢɪɫɟ. ɉɨɦɢɦɨ ɷɬɨɝɨ ɧɚ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ ɩɥɨɳɚɞɤɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɭɲɟɧɢɟ ɩɨɠɚɪɚ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢɡ ɩɨɠɚɪɧɵɯ ɝɢɞɪɚɧɬɨɜ.  

 
8.5.3 ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ  
 
Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ Ƚɗɋ ɞɨɥɠɧɵ ɨɛɨɪɭɞɨɜɚɬɶɫɹ ɫɢɫɬɟɦɚɦɢ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɨ ɤɨɬɨɪɵɦ ɩɨɞɚɟɬɫɹ ɜɨɞɚ ɤ ɨɛɴɟɤɬɭ ɩɨɠɚɪɚ ɢ 
ɡɚɩɨɪɧɨɩɭɫɤɨɜɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ (Ɂɉɍ). Ⱦɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɫɬɚɰɢɨɧɚɪɧɵɟ ɭɫɬɚɧɨɜɤɢ ɞɪɟɧɱɟɪɧɨɝɨ ɬɢɩɚ. Ʉɚɠɞɵɣ ɨɛɴɟɤɬ 
ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɝɨ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɨɩɨɜɟɳɟɧɢɹ, ɫ ɩɨɦɨɳɶɸ, 
ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɛɧɚɪɭɠɟɧɢɟ ɩɨɠɚɪɚ, ɚ ɬɚɤ ɠɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɭɫɤɨɦ 
ɫɢɫɬɟɦɵ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɞɚɱɟɣ ɜɨɞɵ ɧɚ ɨɱɚɝ ɩɨɠɚɪɚ. ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 
ɬɚɤɠɟ ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɨɬɤɪɵɬɢɟ ɡɚɞɜɢɠɟɤ ɫ ɐɉɍ. ɉɨɠɚɪɨɬɭɲɟɧɢɟ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɢ ɨɬ ɩɨɠɚɪɧɵɯ ɤɪɚɧɨɜ.  
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8.5.4 ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɫɬɚɧɰɢɨɧɧɨɝɨ ɦɚɫɥɨɯɨɡɹɣɫɬɜɚ  
 
Ɉɫɧɨɜɧɵɦ ɫɪɟɞɫɬɜɨɦ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ, ɜɨɡɧɢɤɚɸɳɟɝɨ ɜ ɩɨɦɟɳɟɧɢɹɯ 

ɦɚɫɥɨɫɤɥɚɞɨɜ, ɩɨɦɟɳɟɧɢɣ ɪɟɝɟɧɟɪɚɰɢɢ ɦɚɫɥɚ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɦɚɫɬɟɪɫɤɢɯ, 
ɹɜɥɹɟɬɫɹ ɝɟɪɦɟɬɢɡɚɰɢɹ ɷɬɢɯ ɩɨɦɟɳɟɧɢɣ ɫ ɩɪɟɤɪɚɳɟɧɢɟɦ ɩɪɢɬɨɤɚ ɜ ɧɢɯ ɫɜɟɠɟɝɨ 
ɜɨɡɞɭɯɚ. ȼɫɟ ɩɨɦɟɳɟɧɢɹ ɨɛɨɪɭɞɭɸɬɫɹ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɟɣ, ɢ ɩɪɢ 
ɫɪɚɛɚɬɵɜɚɧɢɢ ɢɡɜɟɳɚɬɟɥɟɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɬɤɥɸɱɚɟɬɫɹ ɜɟɧɬɢɥɹɰɢɹ ɢ ɩɨɞɚɟɬɫɹ 
ɫɢɝɧɚɥ ɨ ɩɨɠɚɪɟ ɧɚ ɐɉɍ. ɍɩɪɚɜɥɟɧɢɟ ɡɚɞɜɢɠɤɨɣ ɫɥɢɜɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 
ɞɢɫɬɚɧɰɢɨɧɧɵɦ ɫ ɞɭɛɥɢɪɭɸɳɢɦ ɪɭɱɧɵɦ ɩɪɢɜɨɞɨɦ, ɜɵɜɟɞɟɧɧɵɦ ɜ ɛɟɡɨɩɚɫɧɨɟ 
ɦɟɫɬɨ. Ɉɱɢɫɬɤɚ ɟɦɤɨɫɬɢ ɚɜɚɪɢɣɧɨɝɨ ɫɥɢɜɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ 
ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɧɚɫɨɫɚ. ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɨɬ ɩɨɠɚɪɧɵɯ 
ɤɪɚɧɨɜ.  
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9. Ƚɢɞɪɨɷɧɟɪɝɟɬɢɤɚ ɢ ɷɤɨɥɨɝɢɹ  

 
9.1  ȼɥɢɹɧɢɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 
 
Ƚɢɞɪɨɷɧɟɪɝɟɬɢɤɚ - ɷɬɨ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɚɬɶ ɷɧɟɪɝɢɸ, ɢɫɩɨɥɶɡɭɹ 

ɜɨɡɨɛɧɨɜɥɹɟɦɵɟ ɪɟɫɭɪɫɵ: ɩɪɢɪɨɞɧɚɹ ɦɨɳɧɨɫɬɶ ɪɟɤ, ɝɟɨɬɟɪɦɚɥɶɧɵɟ ɜɨɞɵ, 
ɷɧɟɪɝɢɹ ɩɪɢɥɢɜɨɜ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɷɧɟɪɝɢɢ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ 
ɢɦɟɟɬ ɪɹɞ ɩɪɟɢɦɭɳɟɫɬɜ: ɜɨɡɦɨɠɧɨɫɬɶ ɭɩɪɚɜɥɟɧɢɹ ɩɚɜɨɞɤɚɦɢ, ɫɨɯɪɚɧɟɧɢɟ 
ɩɨɞɡɟɦɧɵɯ ɜɨɞ, ɭɤɪɟɩɥɟɧɢɟ ɪɭɫɟɥ ɪɟɤ, ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɫɭɲɥɢɜɵɯ 
ɪɟɝɢɨɧɨɜ ɧɟɨɛɯɨɞɢɦɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɜɨɞɵ. 

ȼ ɯɨɞɟ ɢɫɬɨɪɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
ɫɭɳɟɫɬɜɟɧɧɨ ɢɡɦɟɧɢɥɨɫɶ: ɨɬ ɦɟɥɤɨɦɚɫɲɬɚɛɧɨɝɨ ɞɨ ɤɪɭɩɧɨɦɚɫɲɬɚɛɧɨɝɨ; ɨɬ 
ɮɭɧɤɰɢɣ ɡɚɳɢɬɵ ɨɬ ɫɬɢɯɢɢ ɞɨ ɧɚɫɬɭɩɚɬɟɥɶɧɨɝɨ; ɨɬ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɝɨ ɞɨ 
ɞɨɥɝɨɜɪɟɦɟɧɧɨɝɨ; ɨɬ ɫɩɟɰɢɮɢɱɟɫɤɨɝɨ ɞɨ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ. ɋɟɝɨɞɧɹɲɧɟɣ 
ɠɟ ɡɚɞɚɱɟɣ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɹɜɥɹɟɬɫɹ ɢɡɦɟɧɟɧɢɟ ɟɝɨ ɫɬɚɬɭɫɚ ɫ 
ɤɨɧɮɥɢɤɬɧɨɝɨ ɫ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ ɧɚ ɝɚɪɦɨɧɢɱɧɵɣ; ɫ ɧɟɩɪɟɞɫɤɚɡɭɟɦɨɝɨ ɩɨ 
ɩɨɫɥɟɞɫɬɜɢɹɦ ɧɚ ɭɩɪɚɜɥɹɟɦɵɣ. 

ɇɚɢɛɨɥɟɟ ɜɚɠɧɵɣ ɜɵɜɨɞ, ɤɨɬɨɪɵɣ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɢɡ ɨɩɵɬɚ, ɩɨɥɭɱɟɧɧɨɝɨ ɜ 
XX ɫɬɨɥɟɬɢɢ ɜ ɨɛɥɚɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, - ɷɬɨ ɬɨ, ɱɬɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɷɤɫɩɥɭɚɬɚɰɢɸ ɢ ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɬɚɤɢɯ 
ɫɥɨɠɧɵɯ ɩɪɢɪɨɞɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ, ɤɚɤ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɨɛɴɟɤɬɵ 
(ȽɌɈ), ɫɥɟɞɭɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɧɚ ɨɫɧɨɜɟ ɤɨɦɩɥɟɤɫɧɨɝɨ ɢɡɭɱɟɧɢɹ ɜɫɟɝɨ 
ɦɧɨɝɨɨɛɪɚɡɢɹ ɟɫɬɟɫɬɜɟɧɧɵɯ ɢ ɚɧɬɪɨɩɨɝɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɩɪɨɢɫɯɨɞɹɳɢɯ ɩɪɢ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

Ɋɚɡɜɢɬɢɟ ɷɧɟɪɝɟɬɢɤɢ ɨɤɚɡɵɜɚɟɬ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ: ɧɚ 
ɚɬɦɨɫɮɟɪɭ, ɧɚ ɝɢɞɪɨɫɮɟɪɭ, ɧɚ ɥɢɬɨɫɮɟɪɭ, ɱɬɨ ɡɚɬɪɚɝɢɜɚɟɬ ɜɫɟ ɫɬɪɭɤɬɭɪɧɵɟ 
ɤɨɦɩɨɧɟɧɬɵ ɧɚɲɟɣ ɩɥɚɧɟɬɵ. ȼɵɯɨɞɨɦ ɢɡ ɞɚɧɧɨɣ ɫɢɬɭɚɰɢɢ ɞɨɥɠɧɵ ɫɬɚɬɶ: 
ɜɧɟɞɪɟɧɢɟ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɚɥɶɬɟɪɧɚɬɢɜɧɨɣ ɷɧɟɪɝɟɬɢɤɢ. 

Ɉɫɧɨɜɧɚɹ ɩɪɨɛɥɟɦɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ – ɷɤɨɥɨɝɢɱɟɫɤɚɹ. 
ȼɫɟ ɷɬɚɩɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ ɢ ɷɤɫɩɥɭɚɬɚɰɢɹ ȽɌɋ ɨɤɚɡɵɜɚɸɬ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 

ɉɨɫɥɟɞɫɬɜɢɹ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɷɤɨɫɢɫɬɟɦɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɚɧɬɪɨɩɨɝɟɧɧɵɦ 
ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɪɟɱɧɨɝɨ ɫɬɨɤɚ, ɦɨɠɧɨ ɫɝɪɭɩɩɢɪɨɜɚɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

1. ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ: ɮɢɡɢɱɟɫɤɢɟ, ɯɢɦɢɱɟɫɤɢɟ ɢ ɝɟɨɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ 
ɩɨɫɥɟɞɫɬɜɢɹ ɩɟɪɟɤɪɵɬɢɹ ɪɟɤɢ ɢ ɢɡɦɟɧɟɧɢɹ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɪɟɠɢɦɚ ɪɟɱɧɨɝɨ 
ɫɬɨɤɚ; 

2. ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ: ɢɡɦɟɧɟɧɢɹ ɜ ɩɟɪɜɢɱɧɨɣ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ 
ɷɤɨɫɢɫɬɟɦ, ɜɤɥɸɱɚɹ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɪɟɱɧɭɸ ɢ ɩɪɢɛɪɟɠɧɭɸ ɮɥɨɪɭ, ɚ ɬɚɤɠɟ 
ɫɪɟɞɭ ɨɛɢɬɚɧɢɹ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɝɢɞɪɨɭɡɥɚ (ɧɚɩɪɢɦɟɪ, ɜɨɞɧɨ-ɛɨɥɨɬɧɵɟ 
ɭɝɨɞɶɹ); 
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3. ɬɪɟɬɶɟɝɨ ɩɨɪɹɞɤɚ: ɢɡɦɟɧɟɧɢɟ ɠɢɜɨɬɧɨɝɨ ɧɚɫɟɥɟɧɢɹ (ɧɚɩɪɢɦɟɪ, 
ɢɯɬɢɨɮɚɭɧɵ), ɜɵɡɜɚɧɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟɦ ɩɟɪɜɨɝɨ (ɧɚɩɪɢɦɟɪ, 
ɛɥɨɤɢɪɨɜɚɧɢɟɦ ɦɢɝɪɚɰɢɨɧɧɵɯ ɩɭɬɟɣ ɢɥɢ ɢɡɦɟɧɟɧɢɟɦ ɭɫɥɨɜɢɣ ɧɟɪɟɫɬɚ) 
ɢɥɢ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ (ɧɚɩɪɢɦɟɪ, ɫɧɢɠɟɧɢɟɦ ɞɨɫɬɭɩɧɨɝɨ ɨɛɴɟɦɚ 
ɩɥɚɧɤɬɨɧɚ). 
Ʉɪɨɦɟ ɬɨɝɨ, ɢɡɦɟɧɟɧɢɟ ɷɤɨɫɢɫɬɟɦ ɜɧɨɫɢɬ ɫɜɨɢ ɤɨɪɪɟɤɬɢɜɵ ɢ ɜ 

ɛɢɨɯɢɦɢɱɟɫɤɢɣ ɰɢɤɥ ɩɪɢɪɨɞɧɵɯ ɪɟɱɧɵɯ ɫɢɫɬɟɦ. ȼɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɟɪɵɜɚɸɬ 
ɩɨɬɨɤ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ ɜɧɢɡ ɩɨ ɬɟɱɟɧɢɸ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɟɝɨ ɧɚɤɨɩɥɟɧɢɸ 
ɢ ɤ ɜɵɞɟɥɟɧɢɸ ɬɚɤɢɯ ɩɚɪɧɢɤɨɜɵɯ ɝɚɡɨɜ, ɤɚɤ ɦɟɬɚɧ ɢ ɭɝɥɟɤɢɫɥɵɣ ɝɚɡ, ɜɧɨɫɹɳɢɯ 
ɫɜɨɣ ɜɤɥɚɞ ɜ ɢɡɦɟɧɟɧɢɟ ɤɥɢɦɚɬɚ. Ɉɫɧɨɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ. 

Ɉɞɧɨ ɢɡ ɜɚɠɧɟɣɲɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ ɫɜɹɡɚɧɨ ɫ ɨɬɱɭɠɞɟɧɢɟɦ 
ɡɧɚɱɢɬɟɥɶɧɵɯ ɩɥɨɳɚɞɟɣ ɩɨɣɦɟɧɧɵɯ ɡɟɦɟɥɶ ɩɨɞ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ 
ɛɵɬɶ ɩɥɨɞɨɪɨɞɧɵɦɢ ɡɟɦɥɹɦɢ. Ɂɚɬɨɩɥɟɧɢɟ ɱɚɲɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɦɨɠɟɬ 
ɩɪɢɜɟɫɬɢ ɤ ɞɟɝɪɚɞɚɰɢɢ ɥɟɫɨɜ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɜɨɞɨɫɛɨɪɧɨɝɨ ɛɚɫɫɟɣɧɚ ɜɵɲɟ ɩɨ 
ɬɟɱɟɧɢɸ ɢ ɢɯ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɦɭ ɢ ɢɧɨɦɭ ɨɫɜɨɟɧɢɸ ɜ ɤɚɱɟɫɬɜɟ 
ɤɨɦɩɟɧɫɚɰɢɢ ɡɟɦɟɥɶ, ɫɬɚɜɲɢɯ ɞɧɨɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ɂɡɦɟɧɟɧɢɟ ɜ 
ɡɟɦɥɟɩɨɥɶɡɨɜɚɧɢɢ, ɩɪɨɢɡɨɲɟɞɲɟɟ ɩɨɞɨɛɧɵɦ ɨɛɪɚɡɨɦ, ɧɟ ɬɨɥɶɤɨ ɨɤɚɡɵɜɚɟɬ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɭɬɪɚɬɵ ɦɟɫɬ ɨɛɢɬɚɧɢɹ, 
ɭɧɢɱɬɨɠɟɧɢɹ ɮɥɨɪɵ ɢ ɮɚɭɧɵ ɢ, ɜɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ, ɞɟɝɪɚɞɚɰɢɢ ɩɨɱɜɵ, ɧɨ ɬɚɤɠɟ 
ɨɤɚɡɵɜɚɟɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɫɚɦɨ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɱɟɪɟɡ ɢɡɦɟɧɟɧɢɹ, 
ɜɧɨɫɢɦɵɟ ɜ ɝɢɞɪɨɥɨɝɢɱɟɫɤɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɩɪɢɪɨɞɧɨɣ ɫɢɫɬɟɦɵ. ȼ ɬɚɛɥɢɰɟ 
9.1 ɩɪɟɞɫɬɚɜɥɟɧɵ   ɷɮɮɟɤɬɵ ɨɬ ɜɨɡɜɟɞɟɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ . 
 
Ɍɚɛɥɢɰɚ 9.1 − ȼɥɢɹɧɢɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 

ɇɟɠɟɥɚɬɟɥɶɧɵɟ ɷɮɮɟɤɬɵ ɩɪɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ƚɗɋ 

ɉɨɥɨɠɢɬɟɥɶɧɵɟ ɷɮɮɟɤɬɵ ɩɪɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ƚɗɋ 

  Ɉɬɱɭɠɞɟɧɢɟ ɡɟɦɟɥɶ 
  ȼɵɪɭɛɤɚ ɥɟɫɨɜ  
 Ɋɚɡɜɢɬɢɟ ɩɪɨɰɟɫɫɨɜ ɞɟɝɪɚɞɚɰɢɢ 

ɩɨɱɜ 
 Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ  
 ɂɡɦɟɧɟɧɢɹ ɜɨɞɧɨɝɨ ɛɚɥɚɧɫɚ 

ɜɨɞɨɬɨɤɚ  
 Ⱥɤɤɭɦɭɥɹɰɢɹ ɧɚɧɨɫɨɜ ɢ 

ɡɚɝɪɹɡɧɟɧɢɣ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ  
 ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ 

ɢɡɦɟɧɟɧɢɹ 
 Ɋɚɡɪɭɲɟɧɢɟ ɟɫɬɟɫɬɜɟɧɧɵɯ ɫɨɰɢɭɦɨɜ 

ɢ ɝɢɛɟɥɶ ɷɬɧɨɫɨɜ  
 Ɋɚɡɪɭɲɟɧɢɟ ɷɤɨɫɢɫɬɟɦ  
 ɉɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɨɩɚɫɧɨɫɬɢ 

ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 
 Ȼɨɥɶɲɢɟ ɫɪɨɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɨɛɴɟɤɬɚ  
 Ⱥɜɚɪɢɢ.             

 ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɭ 
  ɩɢɬɶɟɜɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ 
  ɩɪɨɦɵɲɥɟɧɧɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ 
  ɫɭɞɨɯɨɞɫɬɜɨ 
  ɢɪɪɢɝɚɰɢɸ 
  ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ 
  ɜɨɞɨɯɪɚɧɢɥɢɳɚ-ɨɯɥɚɞɢɬɟɥɢ 
   ɪɵɛɨɪɚɡɜɟɞɟɧɢɟ. 
  ɦɚɫɫɨɜɵɣ ɨɬɞɵɯ 
   ɜɨɞɧɵɣ ɫɩɨɪɬ ɢ ɬɭɪɢɡɦ 
 -  ɫɩɨɪɬɢɜɧɨɟ ɪɵɛɨɥɨɜɫɬɜɨ 
 -  ɭɪɛɚɧɢɡɚɰɢɹ ɬɟɪɪɢɬɨɪɢɣ 
 -  ɪɟɤɭɥɶɬɢɜɚɰɢɹ ɥɚɧɞɲɚɮɬɚ 
 -  ɨɯɪɚɧɚ ɩɪɢɪɨɞɵ 
 - ɜɨɞɨɨɯɪɚɧɚ 

 



110 
 

 
9.2  ȼɨɡɞɟɣɫɬɜɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳ Ƚɗɋ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 
 
9.2.1 Ɉɛɳɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳ 

 
ȼɨɞɨɯɪɚɧɢɥɢɳɟ - ɫɥɨɠɧɨɟ ɢ ɨɫɨɛɨɟ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ ɫɨɨɪɭɠɟɧɢɟ, 

ɜɵɩɨɥɧɹɸɳɟɟ ɨɩɪɟɞɟɥɟɧɧɵɟ ɮɭɧɤɰɢɢ, ɢɝɪɚɸɳɟɟ ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɯɨɡɹɣɫɬɜɟɧɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ ɢ ɨɤɚɡɵɜɚɸɳɟɟ ɜɟɫɨɦɨɟ ɜɥɢɹɧɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 
ɜ ɰɟɥɨɦ ɢ ɧɚ ɝɢɞɪɨɫɢɫɬɟɦɭ ɜ ɱɚɫɬɧɨɫɬɢ. 

ɋɪɟɞɢ ɟɫɬɟɫɬɜɟɧɧɵɯ ɜɨɞɨɟɦɨɜ ɚɧɚɥɨɝɨɜ ɜɨɞɨɯɪɚɧɢɥɢɳɚɦ ɧɟɬ. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɬɨɢɬ ɨɬɦɟɬɢɬɶ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, 
ɤɨɬɨɪɵɟ ɩɨɦɨɝɭɬ ɞɚɬɶ ɟɝɨ ɛɨɥɟɟ ɩɨɥɧɨɟ ɨɩɪɟɞɟɥɟɧɢɟ: 
- ɷɬɨ ɚɧɬɪɨɩɨɝɟɧɧɵɟ, ɭɩɪɚɜɥɹɟɦɵɟ ɱɟɥɨɜɟɤɨɦ ɨɛɴɟɤɬɵ, ɢɫɩɵɬɵɜɚɸɳɢɟ ɬɚɤɠɟ ɢ 
ɫɢɥɶɧɨɟ ɩɪɢɪɨɞɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ; 
- ɨɧɢ ɡɚɦɟɬɧɨ ɢ ɡɧɚɱɢɬɟɥɶɧɨ ɜɨɡɞɟɣɫɬɜɭɸɬ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɜɵɡɵɜɚɹ 
ɢɡɦɟɧɟɧɢɹ ɩɪɢɪɨɞɧɵɯ ɢ ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɣ ɧɚ ɩɪɢɥɟɝɚɸɳɟɣ ɬɟɪɪɢɬɨɪɢɢ; 
- ɧɚɥɢɱɢɟ ɨɫɨɛɨɣ ɫɢɫɬɟɦɵ ɜɧɭɬɪɢɜɨɞɨɟɦɧɵɯ ɩɪɨɰɟɫɫɨɜ - ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ, 
ɝɢɞɪɨɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɢ ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɢɯ; 
- ɞɥɹ ɧɢɯ ɯɚɪɚɤɬɟɪɧɚ ɱɪɟɡɜɵɱɚɣɧɨ ɜɵɫɨɤɚɹ ɞɢɧɚɦɢɱɧɨɫɬɶ ɪɚɡɜɢɬɢɹ; 
- ɜɨɞɨɯɪɚɧɢɥɢɳɚ - ɜɨɞɨɟɦɵ, ɧɚɢɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨ ɢɫɩɨɥɶɡɭɟɦɵɟ ɪɚɡɥɢɱɧɵɦɢ 
ɨɬɪɚɫɥɹɦɢ ɯɨɡɹɣɫɬɜɚ [27] 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳ ɜ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ 
ɧɚɫɬɨɥɶɤɨ ɲɢɪɨɤɨ, ɱɬɨ ɨɧɨ ɩɪɢɜɨɞɢɬ ɤ ɮɨɪɦɢɪɨɜɚɧɢɸ ɧɚ ɤɚɠɞɨɦ ɡɧɚɱɢɬɟɥɶɧɨɦ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ (ȼɏɄ) - ɟɞɢɧɫɬɜɨ ɜɨɞɧɵɯ 
ɢɫɬɨɱɧɢɤ, ɫɢɫɬɟɦ ɢɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɜ ɰɟɥɹɯ ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɹ. 
ȼɏɄ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɪɹɞ ɤɨɦɩɨɧɟɧɬɨɜ, ɬ. ɟ. ɜɫɟ ɨɬɪɚɫɥɢ ɯɨɡɹɣɫɬɜɚ, 
ɢɫɩɨɥɶɡɭɸɳɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɪɟɤɭ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ 
ɜɵɞɟɥɹɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɯ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ - ɨɬɪɚɫɥɢ, ɡɚɢɧɬɟɪɟɫɨɜɚɧɵ ɟ ɜ 
ɫɨɡɞɚɧɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɟɝɨ ɮɢɧɚɧɫɢɪɨɜɚɧɢɢ. Ʉ ɬɚɤɢɦ ɨɬɪɚɫɥɹɦ ɨɬɧɨɫɹɬɫɹ: 
ɜɨɞɨɫɧɚɛɠɟɧɢɟ, ɜɨɞɨɨɬɜɟɞɟɧɢɟ, ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɦɟɥɢɨɪɚɰɢɢ, 
ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɚ, ɜɨɞɧɵɣ ɬɪɚɧɫɩɨɪɬ, ɥɟɫɨɫɩɥɚɜ, ɪɵɛɧɨɟ ɯɨɡɹɣɫɬɜɨ, 
ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɟ, ɜɨɞɧɵɟ ɪɟɤɪɟɚɰɢɢ ɢ ɞɪ. Ɉɫɬɚɥɶɧɵɟ ɨɬɪɚɫɥɢ ɢɫɩɨɥɶɡɭɸɬ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɩɨɫɤɨɥɶɤɭ ɨɧɨ ɫɭɳɟɫɬɜɭɟɬ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ ɤ ȼɏɄ 
ɩɪɟɞɴɹɜɥɹɸɬ ɪɹɞ ɬɪɟɛɨɜɚɧɢɣ: 
- ɪɚɰɢɨɧɚɥɶɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ ɜɨɞɨɣ ɜ ɞɨɫɬɚɬɨɱɧɨɦ ɤɨɥɢɱɟɫɬɜɟ ɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɤɚɱɟɫɬɜɚ; 
- ɫɨɯɪɚɧɟɧɢɟ ɩɪɢɪɨɞɧɵɯ ɭɫɥɨɜɢɣ ɢ ɝɚɪɚɧɬɢɢ ɨɯɪɚɧɵ ɜɨɞɵ ɨɬ ɡɚɝɪɹɡɧɟɧɢɹ, 
ɡɚɫɨɪɟɧɢɹ ɢ ɢɫɬɨɳɟɧɢɹ; 
- ɨɛɟɫɩɟɱɟɧɢɟ ɧɚɢɛɨɥɶɲɟɝɨ ɧɚɪɨɞɧɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬɚ; 
- ɝɚɪɚɧɬɢɢ ɩɪɨɫɬɨɣ ɢ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ. [26] 
Ɍɚɤɠɟ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ ɯɚɪɚɤɬɟɪɧɵɟ ɭɪɨɜɧɢ ɢ ɨɛɴɟɦɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
 

9.2.2 Ɂɨɧɚ ɡɚɬɨɩɥɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ. 



111 
 

 
 ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɡɚɬɨɩɥɟɧɢɟ. ȼ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ 

ɦɨɝɭɬ ɩɨɩɚɫɬɶ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɭɝɨɞɶɹ, ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɩɨɥɟɡɧɵɯ 
ɢɫɤɨɩɚɟɦɵɯ, ɩɪɨɦɵɲɥɟɧɧɵɟ ɢ ɝɪɚɠɞɚɧɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ, ɩɚɦɹɬɧɢɤɢ ɫɬɚɪɢɧɵ, 
ɞɨɪɨɝɢ, ɥɟɫɧɵɟ ɦɚɫɫɢɜɵ, ɦɟɫɬɚ ɬɪɚɞɢɰɢɨɧɧɨɝɨ ɨɛɢɬɚɧɢɹ ɠɢɜɨɬɧɵɯ ɢ ɪɚɫɬɟɧɢɢ 
ɢ ɬ. ɞ. ɇɚɢɛɨɥɟɟ ɡɚɫɟɥɟɧɵ ɢ ɨɫɜɨɟɧɵ ɩɪɢɪɭɫɥɨɜɵɟ ɭɱɚɫɬɤɢ ɪɟɤɢ ɢ ɪɚɣɨɧɵ ɜ 
ɭɫɬɶɹɯ ɩɪɢɬɨɤɨɜ. ɇɚ ɫɤɥɨɧɚɯ ɝɨɪ ɦɚɥɨ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɭɝɨɞɢɣ, ɨɛɵɱɧɨ 
ɬɚɦ ɨɬɫɭɬɫɬɜɭɸɬ ɩɪɨɦɵɲɥɟɧɧɵɟ ɨɛɴɟɤɬɵ. ɉɨɷɬɨɦɭ ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳ ɜ 
ɝɨɪɧɵɯ ɭɫɥɨɜɢɹɯ ɩɪɢɧɨɫɢɬ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɢɣ ɭɳɟɪɛ, ɱɟɦ ɧɚ ɪɚɜɧɢɧɚɯ. 
Ɉɞɧɚɤɨ ɜ ɸɠɧɵɯ ɪɚɣɨɧɚɯ ɨɫɨɛɭɸ ɰɟɧɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɚɞɵ ɜ ɞɨɥɢɧɚɯ ɢ ɧɚ 
ɫɤɥɨɧɚɯ ɝɨɪ. ɉɪɢ ɫɪɚɛɨɬɤɟ ɝɨɪɧɵɯ ɜɨɞɨɯɪɚɧɢɥɢɳ ɩɥɨɳɚɞɶ ɡɚɬɨɩɥɟɧɢɹ ɧɟɦɧɨɝɨ 
ɭɦɟɧɶɲɚɟɬɫɹ. ɇɚ ɪɚɜɧɢɧɧɵɯ ɠɟ ɪɟɤɚɯ ɩɪɢ ɫɪɚɛɨɬɤɟ ɜɨɞɨɯɪɚɧɢɥɢɳ ɜ ɦɟɠɟɧɧɵɣ 
ɩɟɪɢɨɞ ɨɫɜɨɛɨɠɞɚɸɬɫɹ ɡɧɚɱɢɬɟɥɶɧɵɟ ɩɥɨɳɚɞɢ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɱɚɫɬɢɱɧɨ 
ɡɚɛɨɥɚɱɢɜɚɬɶɫɹ ɢ ɫɥɭɠɢɬɶ ɪɚɫɫɚɞɧɢɤɚɦɢ ɤɨɦɚɪɨɜ, ɝɧɭɫɚ ɢ ɬ. ɩ., ɱɬɨ ɧɟ ɞɨɥɠɧɨ 
ɞɨɩɭɫɤɚɬɶɫɹ. ɉɪɢ ɧɚɩɨɥɧɟɧɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɜ ɩɟɪɢɨɞ ɛɨɥɶɲɢɯ ɪɚɫɯɨɞɨɜ ɜɨɞɵ 
ɷɬɢ ɡɟɦɥɢ ɜɧɨɜɶ ɡɚɬɚɩɥɢɜɚɸɬɫɹ. ɉɪɢ ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɹɯ ɨɧɢ ɦɨɝɭɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ, ɧɚɩɪɢɦɟɪ, ɤɚɤ ɫɟɧɨɤɨɫɧɵɟ ɭɝɨɞɢɹ ɢɥɢ ɞɥɹ ɜɵɩɚɫɨɜ ɠɢɜɨɬɧɵɯ. 

ɉɨɞɬɨɩɥɟɧɢɟ ɩɪɢɥɟɠɚɳɢɯ ɤ ɜɨɞɨɯɪɚɧɢɥɢɳɭ ɡɟɦɟɥɶ ɩɪɨɢɫɯɨɞɢɬ 
ɜɫɥɟɞɫɬɜɢɟ ɩɨɞɴɟɦɚ ɭɪɨɜɧɹ ɝɪɭɧɬɨɜɵɯ ɜɨɞ. ȼ ɡɨɧɟ ɢɡɛɵɬɨɱɧɨɝɨ ɭɜɥɚɠɧɟɧɢɹ 
ɩɨɞɬɨɩɥɟɧɢɟ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɧɟɝɚɬɢɜɧɵɟ ɩɨɫɥɟɞɫɬɜɢɹ — ɩɟɪɟɭɜɥɚɠɧɟɧɢɟ 
ɤɨɪɧɟɣ ɪɚɫɬɟɧɢɣ ɢ ɢɯ ɨɬɦɢɪɚɧɢɟ. ɋ ɢɡɦɟɧɟɧɢɟɦ ɜɨɞɧɨ-ɜɨɡɞɭɲɧɨɝɨ ɪɟɠɢɦɚ 
ɩɨɱɜɵ ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ ɡɚɛɨɥɚɱɢɜɚɧɢɟ ɢ ɨɝɥɟɟɧɢɟ ɩɨɱɜɵ, ɱɬɨ ɭɯɭɞɲɚɟɬ 
ɤɚɱɟɫɬɜɨ ɩɨɱɜɵ ɢ ɫɧɢɠɚɟɬ ɟɟ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ. ȼ ɡɚɫɭɲɥɢɜɵɯ ɪɚɣɨɧɚɯ 
ɩɨɞɬɨɩɥɟɧɢɟ ɭɥɭɱɲɚɟɬ ɭɫɥɨɜɢɹ ɩɪɨɢɡɪɚɫɬɚɧɢɹ ɪɚɫɬɟɧɢɣ ɩɪɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɝɥɭɛɢɧɚɯ ɩɨɱɜɟɧɧɵɯ ɜɨɞ. ȼ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɹɯ ɦɨɠɟɬ ɩɪɨɢɫɯɨɞɢɬɶ 
ɡɚɫɨɥɟɧɢɟ ɩɨɱɜɵ.  

ȼɫɥɟɞɫɬɜɢɟ ɩɨɞɴɟɦɚ ɢ ɫɧɢɠɟɧɢɹ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɩɪɢ 
ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɫɬɨɤɚ ɢ ɜɨɥɧɨɜɵɯ ɹɜɥɟɧɢɣ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɮɨɪɦɢɪɨɜɚɧɢɟ , 
(ɩɟɪɟɪɚɛɨɬɤɚ) ɛɟɪɟɝɨɜ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ɉɟɪɟɪɚɛɨɬɤɚ ɛɟɪɟɝɨɜ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɪɚɡɦɵɜɟ ɢ ɨɛɪɭɲɟɧɢɢ ɤɪɭɬɵɯ ɫɤɥɨɧɨɜ, ɫɪɟɡɤɟ ɦɵɫɨɜ ɢ ɤɨɫ ɢ ɬ. ɩ. ɇɚɪɹɞɭ ɫ 
ɛɟɪɟɝɚɦɢ ɩɟɪɟɪɚɛɨɬɤɟ ɩɨɞɜɟɪɝɚɸɬɫɹ ɨɫɬɪɨɜɚ, ɱɬɨ ɢɡɦɟɧɹɟɬ ɜɨɥɧɨɜɨɣ ɪɟɠɢɦ ɢ 
ɭɫɢɥɢɜɚɟɬ ɪɚɡɪɭɲɟɧɢɟ ɛɟɪɟɝɨɜ. Ɋɚɡɦɟɪɵ ɩɟɪɟɪɚɛɨɬɤɢ ɛɟɪɟɝɨɜ ɡɚɜɢɫɹɬ ɨɬ ɢɯ 
ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɫɬɪɨɟɧɢɹ, ɪɟɠɢɦɚ ɭɪɨɜɧɟɣ ɜɨɞɵ ɢ ɝɥɭɛɢɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, 
ɤɨɧɮɢɝɭɪɚɰɢɢ ɛɟɪɟɝɨɜ, ɝɨɫɩɨɞɫɬɜɭɸɳɢɯ ɜɟɬɪɨɜ ɢ ɬ. ɞ. Ɉɬɧɨɫɢɬɟɥɶɧɚɹ 
ɫɬɚɛɢɥɢɡɚɰɢɹ ɛɟɪɟɝɨɜ ɩɪɨɢɫɯɨɞɢɬ ɱɟɪɟɡ 5—20 ɥɟɬ ɩɨɫɥɟ ɧɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ȼ ɩɪɨɟɤɬɚɯ ɜɨɞɨɯɪɚɧɢɥɢɳ ɪɚɡɦɟɪɵ ɩɟɪɟɪɚɛɨɬɤɢ ɟɝɨ ɛɟɪɟɝɨɜ 
ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɧɚ ɞɟɫɹɬɢɥɟɬɧɸɸ ɢ ɤɨɧɟɱɧɭɸ (ɫɬɨɥɟɬɧɸɸ) ɫɬɚɞɢɸ. 

ȼɫɥɟɞɫɬɜɢɟ ɫɧɢɠɟɧɢɹ ɫɤɨɪɨɫɬɢ ɬɟɱɟɧɢɹ ɢ ɭɦɟɧɶɲɟɧɢɹ ɩɟɪɟɦɟɲɢɜɚɧɢɹ 
ɜɨɞɵ ɩɨ ɝɥɭɛɢɧɟ ɫɭɳɟɫɬɜɟɧɧɨ ɢɡɦɟɧɹɸɬɫɹ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɛɵɬɨɜɵɦɢ ɭɫɥɨɜɢɹɦɢ- ɪɟɤɢ ɞɨ ɫɨɡɞɚɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ɇɚ ɤɚɱɟɫɬɜɨ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɜɥɢɹɟɬ ɡɚɥɟɫɟɧɧɨɫɬɶ ɡɨɧɵ 
ɡɚɬɨɩɥɟɧɢɹ, ɜɢɞɨɜɨɣ ɢ ɜɨɡɪɚɫɬɧɨɣ ɫɨɫɬɚɜ ɥɟɫɚ, ɩɨɞɥɟɫɤɚ ɢ ɥɟɫɧɨɣ ɩɨɞɫɬɢɥɤɢ, 
ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɟ ɢ ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɩɨɪɨɞ ɥɨɠɚ ɢ ɛɨɪɬɨɜ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɧɚɥɢɱɢɟ ɩɪɢɬɨɤɨɜ, ɪɟɠɢɦ ɢ ɝɥɭɛɢɧɚ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 



112 
 

ɢ ɬ. ɩ. Ʉɚɱɟɫɬɜɨ ɜɨɞɵ ɭɯɭɞɲɚɸɬ ɫɬɨɱɧɵɟ ɜɨɞɵ ɩɪɨɦɵɲɥɟɧɧɵɯ, ɝɨɪɧɨɪɭɞɧɵɯ ɢ 
ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɤɨɦɩɥɟɤɫɨɜ, ɤɨɦɦɭɧɚɥɶɧɨ-ɛɵɬɨɜɵɟ ɫɬɨɱɧɵɟ ɜɨɞɵ ɢ ɜɵɧɨɫ 
ɭɞɨɛɪɟɧɢɣ ɫ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɭɝɨɞɢɣ. Ⱦɥɹ ɸɠɧɵɯ ɪɚɣɨɧɨɜ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɫɥɟɞɫɬɜɢɟɦ ɩɟɪɟɧɚɫɵɳɟɧɢɹ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɚɯ 
ɨɪɝɚɧɢɱɟɫɤɢɦɢ ɢ ɛɢɨɝɟɧɧɵɦɢ ɜɟɳɟɫɬɜɚɦɢ (ɜ ɨɫɧɨɜɧɨɦ ɢɨɧɚɦɢ ɚɡɨɬɚ ɢ 
ɮɨɫɮɨɪɚ) ɹɜɥɹɟɬɫɹ ɛɭɪɧɨɟ ɪɚɡɜɢɬɢɟ ɜ ɬɟɩɥɨɣ ɜɨɞɟ ɫɢɧɟ-ɡɟɥɟɧɵɯ ɜɨɞɨɪɨɫɥɟɣ. 
ɉɪɢ ɫɨɡɞɚɧɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɧɟɨɛɯɨɞɢɦɨ ɬɳɚɬɟɥɶɧɨ ɢɡɭɱɢɬɶ ɫɨɜɦɟɫɬɧɨɟ 
ɜɥɢɹɧɢɟ ɜɫɟɯ ɮɚɤɬɨɪɨɜ ɫ ɭɱɟɬɨɦ ɩɟɪɫɩɟɤɬɢɜ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɤɚɫɤɚɞɨɜ Ƚɗɋ ɢ 
ɩɪɢɧɢɦɚɬɶ ɦɟɪɵ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɤɚɱɟɫɬɜɚ ɜɨɞɵ. Ʉɚɱɟɫɬɜɨ ɜɨɞɵ — 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɨɫɬɚɜɚ ɢ ɫɜɨɣɫɬɜ ɜɨɞɵ, ɨɩɪɟɞɟɥɹɸɳɚɹ ɩɪɢɝɨɞɧɨɫɬɶ ɟɟ ɞɥɹ 
ɤɨɧɤɪɟɬɧɵɯ ɜɢɞɨɜ ɜɨɞɨɩɨɥɶɡɨɜɚɧɢɹ. Ⱦɨɥɠɧɚ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɬɳɚɬɟɥɶɧɚɹ 
ɨɱɢɫɬɤɚ ɫɬɨɱɧɵɯ ɜɨɞ, ɩɨɫɬɭɩɚɸɳɢɯ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. ɂɫɩɨɥɶɡɨɜɚɬɶ 
ɩɪɢɥɟɝɚɸɳɢɟ ɡɟɦɥɢ ɜ ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ ɧɚɞɨ, ɩɪɢɦɟɧɹɹ ɩɟɪɟɞɨɜɵɟ ɦɟɬɨɞɵ 
ɚɝɪɨɬɟɯɧɢɤɢ, ɨɝɪɚɧɢɱɢɜɚɸɳɢɟ ɜɵɧɨɫ ɭɞɨɛɪɟɧɢɣ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. 

ȼɨɞɨɯɪɚɧɢɥɢɳɚ ɜɥɢɹɸɬ ɧɚ ɦɢɤɪɨɤɥɢɦɚɬ. Ɉɧɢ ɩɨɜɵɲɚɸɬ ɜɥɚɠɧɨɫɬɶ 
ɜɨɡɞɭɯɚ, ɢɡɦɟɧɹɸɬ ɜɟɬɪɨɜɨɣ ɪɟɠɢɦ ɩɪɢɛɪɟɠɧɨɣ ɡɨɧɵ, ɚ ɬɚɤɠɟ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɢ 
ɥɟɞɨɜɵɣ ɪɟɠɢɦ ɜɨɞɨɬɨɤɚ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɢɡɦɟɧɟɧɢɸ ɩɪɢɪɨɞɧɵɯ ɭɫɥɨɜɢɣ, ɚ 
ɬɚɤɠɟ ɠɢɡɧɢ ɢ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ, ɨɛɢɬɚɧɢɹ ɠɢɜɨɬɧɵɯ, 
ɪɵɛ. ɋɬɟɩɟɧɶ ɜɥɢɹɧɢɹ ɤɪɭɩɧɵɯ ɜɨɞɨɯɪɚɧɢɥɢɳ ɧɚ ɦɢɤɪɨɤɥɢɦɚɬ ɪɚɡɥɢɱɧɚ ɞɥɹ 
ɨɬɞɟɥɶɧɵɯ ɪɟɝɢɨɧɨɜ ɫɬɪɚɧɵ. ɂɧɬɟɝɪɚɥɶɧɨɟ ɜɥɢɹɧɢɟ, ɨɤɚɡɵɜɚɟɦɨɟ ɚɤɜɚɬɨɪɢɟɣ ɧɚ 
ɪɚɡɜɢɬɢɟ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɛɥɚɝɨɩɪɢɹɬɧɨ ɜ ɭɫɥɨɜɢɹɯ ɫɬɟɩɧɨɣ ɢ ɥɟɫɨɫɬɟɩɧɨɣ ɡɨɧɵ 
ɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨ ɜ ɥɟɫɧɨɣ, ɨɫɨɛɟɧɧɨ ɜ ɫɟɜɟɪɧɵɯ ɬɚɟɠɧɵɯ ɪɚɣɨɧɚɯ. 

 Ɇɧɨɝɢɟ ɠɢɜɨɬɧɵɟ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ ɜɵɧɭɠɞɟɧɵ ɦɢɝɪɢɪɨɜɚɬɶ ɧɚ 
ɬɟɪɪɢɬɨɪɢɸ ɫ ɛɨɥɟɟ ɜɵɫɨɤɢɦɢ ɨɬɦɟɬɤɚɦɢ. ɉɪɢ ɷɬɨɦ ɜɢɞɨɜɨɣ ɫɨɫɬɚɜ ɢ 
ɱɢɫɥɟɧɧɨɫɬɶ ɠɢɜɨɬɧɵɯ ɨɛɵɱɧɨ ɭɦɟɧɶɲɚɟɬɫɹ. ȼ ɪɹɞɟ ɫɥɭɱɚɟɜ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɫɩɨɫɨɛɫɬɜɭɸɬ ɨɛɨɝɚɳɟɧɢɸ ɮɚɭɧɵ ɧɨɜɵɦɢ ɜɢɞɚɦɢ ɜɨɞɨɩɥɚɜɚɸɳɢɯ ɩɬɢɰ ɢ ɜ 
ɨɫɨɛɟɧɧɨɫɬɢ ɪɵɛ: ɤɚɪɚɫɟɜɵɯ, ɫɚɡɚɧɚ, ɳɭɤɢ ɢ ɬ ɩ. ɉɪɢ ɪɚɧɧɟɣ ɫɪɚɛɨɬɤɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨɫɥɟ ɜɟɫɟɧɧɟɝɨ ɩɨɥɨɜɨɞɶɹ ɨɫɭɲɚɸɬɫɹ ɦɟɥɤɨɜɨɞɶɹ, ɱɬɨ 
ɨɬɪɢɰɚɬɟɥɶɧɨ ɜɥɢɹɟɬ ɧɚ ɧɟɪɟɫɬ ɪɵɛɵ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ. Ƚɥɭɛɨɤɚɹ ɡɢɦɧɹɹ 
ɫɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳ ɜ ɫɪɟɞɧɟɣ ɩɨɥɨɫɟ ɫɬɪɚɧɵ ɦɨɠɟɬ ɩɨɜɥɟɱɶ ɡɚ ɫɨɛɨɣ ɡɚɦɨɪ 
ɪɵɛɵ ɧɚ ɦɟɥɤɨɜɨɞɧɵɯ ɭɱɚɫɬɤɚɯ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

Ɉɫɨɛɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɩɪɢɪɨɞɭ ɨɤɚɡɵɜɚɸɬ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɫɨɨɪɭɠɚɟɦɵɟ 
ɧɚ Ʉɪɚɣɧɟɦ ɋɟɜɟɪɟ, ɜ ɪɚɣɨɧɚɯ ɜɟɱɧɨɣ ɦɟɪɡɥɨɬɵ. ɉɨɞ ɜɨɡ ɞɟɣɫɬɜɢɟɦ 
ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɨɢɫɯɨɞɢɬ ɞɟɝɪɚɞɚɰɢɹ 
ɜɟɱɧɨɣ ɦɟɪɡɥɨɬɵ. Ʌɟɞɹɧɵɟ ɩɪɨɫɥɨɣɤɢ ɜ ɩɨɪɨɞɚɯ ɥɨɠɚ, ɛɨɪɬɨɜ ɢ ɛɟɪɟɝɨɜ. 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬɬɚɢɜɚɸɬ. ɉɪɨɢɫɯɨɞɹɬ ɩɪɨɫɚɞɤɢ ɝɪɭɧɬɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɬɟɪɦɨɚɛɪɚɡɢɢ ɢ ɬɟɪɦɨɤɚɪɫɬɚ ɩɨɹɜɥɹɸɬɫɹ ɩɪɨɫɚɞɤɢ ɝɪɭɧɬɚ, 
ɜɨɪɨɧɤɢ, ɨɩɨɥɡɧɢ ɢ ɬ. ɩ. ɜ ɩɪɢɛɪɟɠɧɨɣ ɩɨɥɨɫɟ. ɍɜɟɥɢɱɢɜɚɟɬɫɹ ɩɟɪɟɪɚɛɨɬɤɚ 
(ɪɚɡɪɭɲɟɧɢɟ) ɛɟɪɟɝɨɜ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. Ɂɚɬɪɭɞɧɹɟɬɫɹ, ɚ ɜ ɡɨɧɟ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
ɢɫɤɥɸɱɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɭɫɬɪɨɣɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ «ɡɢɦɧɢɤɨɜ», ɬ. ɟ. ɡɢɦɧɢɯ 
ɞɨɪɨɝ ɩɨ ɥɶɞɭ ɪɟɤɢ. ɋɪɨɤɢ ɥɶɞɨɨɛɪɚɡɨɜɚɧɢɹ ɢ ɬɚɹɧɢɹ ɥɶɞɚ ɧɚ ɪɟɤɟ ɫɭɳɟɫɬɜɟɧɧɨ 
ɜɥɢɹɸɬ ɧɚ ɭɫɥɨɜɢɹ ɡɢɦɨɜɤɢ ɢ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɚ ɪɵɛɵ. ɗɤɨɥɨɝɢɱɟɫɤɢɟ 
ɫɨɨɛɳɟɫɬɜɚ ɧɚ Ʉɪɚɣɧɟɦ ɋɟɜɟɪɟ ɜɟɫɶɦɚ ɭɹɡɜɢɦɵ ɢ ɩɨɫɥɟɞɫɬɜɢɹ ɢɯ ɜɨɡɦɨɠɧɨɝɨ 
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ɧɚɪɭɲɟɧɢɹ ɞɨɥɠɧɵ ɬɳɚɬɟɥɶɧɨ ɚɧɚɥɢɡɢɪɨɜɚɬɶɫɹ. 

 

9.2.3 ȼɨɡɞɟɣɫɬɜɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɧɢɠɧɟɦ 
ɛɶɟɮɟ ɩɥɨɬɢɧɵ. 

 

ȼɨɞɨɯɪɚɧɢɥɢɳɚ ɪɟɝɭɥɢɪɭɸɬ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɚ ɛɨɥɶɲɢɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɦɨɝɭɬ ɜɵɪɚɜɧɢɜɚɬɶ ɪɚɫɯɨɞ ɜ ɬɟɱɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɥɟɬ. ȼɟɫɧɨɣ 
ɪɚɫɯɨɞɵ ɢ ɭɪɨɜɧɢ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɭɦɟɧɶɲɚɸɬɫɹ, ɚ ɜ ɩɟɪɢɨɞ ɥɟɬɧɟɣ ɢ 
ɡɢɦɧɟɣ ɦɟɠɟɧɢ ɩɨɜɵɲɚɸɬɫɹ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɛɵɬɨɜɵɦɢ ɭɫɥɨɜɢɹɦɢ ɪɟɤɢ ɞɨ 
ɫɨɡɞɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ȼɨɞɚ, ɩɨɫɬɭɩɚɸɳɚɹ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɧɢɠɧɢɣ 
ɛɶɟɮ, ɨɤɚɡɵɜɚɟɬɫɹ ɡɢɦɨɣ ɬɟɩɥɟɟ, ɚ ɥɟɬɨɦ ɯɨɥɨɞɧɟɟ, ɱɟɦ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ 
ɭɫɥɨɜɢɹɯ. 

ɋɧɢɠɟɧɢɟ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ɩɨɥɨɜɨɞɶɟ ɦɨɠɟɬ ɩɨɜɥɟɱɶ ɡɚ ɫɨɛɨɣ 
ɨɫɭɲɟɧɢɟ ɩɨɣɦɵ ɢ ɩɨɬɪɟɛɨɜɚɬɶ ɡɚɦɟɧɵ ɫɟɧɨɤɨɫɧɵɯ ɭɝɨɞɢɣ ɡɟɪɧɨɜɵɦɢ ɢ 
ɩɪɨɩɚɲɧɵɦɢ ɤɭɥɶɬɭɪɚɦɢ. ɉɨɧɢɠɟɧɢɟ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɢ ɭɪɨɜɧɟɧ ɜɟɫɧɨɣ, 
ɭɦɟɧɶɲɟɧɢɟ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɨɥɨɜɨɞɶɹ ɢ ɫɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɩɪɢɜɨɞɢɬ 
ɤ ɛɨɥɟɟ ɩɨɡɞɧɟɦɭ ɧɚɱɚɥɭ ɢ ɭɦɟɧɶɲɟɧɢɸ ɨɛɳɟɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɜɟɫɟɧɧɟɝɨ 
ɧɟɪɟɫɬɚ ɪɵɛ. ɍɦɟɧɶɲɟɧɢɟ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɜ ɩɚɜɨɞɨɤ ɢ ɩɨɥɨɜɨɞɶɟ ɜ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɥɭɱɚɹɯ ɩɪɟɞɨɬɜɪɚɳɚɸɬ ɧɚɜɨɞɧɟɧɢɹ. 

ɉɨɜɵɲɟɧɢɟ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɜ ɦɟɠɟɧɶ ɛɥɚɝɨɩɪɢɹɬɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ 
ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɨɦ ɫɨɫɬɨɹɧɢɢ ɪɟɤɢ, ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɬɶ ɨɪɨɲɟɧɢɟ 
ɩɨɥɟɣ, ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɧɚɫɟɥɟɧɢɹ, ɩɨɜɵɫɢɬɶ ɫɭɞɨɯɨɞɧɵɟ 
ɝɥɭɛɢɧɵ, ɭɜɟɥɢɱɢɬɶ ɦɨɳɧɨɫɬɶ ɢ ɜɵɪɚɛɨɬɤɭ ɷɧɟɪɝɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 
Ɂɢɦɨɣ ɩɪɢ ɚɜɚɪɢɹɯ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɦɨɠɟɬ ɩɨɬɪɟɛɨɜɚɬɶɫɹ ɚɜɚɪɢɣɧɨɟ ɪɟɡɤɨɟ 
ɭɜɟɥɢɱɟɧɢɟ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɧɚ ɧɟɫɤɨɥɶɤɨ ɱɚɫɨɜ ɢ ɞɚɠɟ ɫɭɬɨɤ, ɱɬɨ ɦɨɠɟɬ ɩɨɜɥɟɱɶ 
ɡɚ ɫɨɛɨɣ ɛɨɥɶɲɨɟ ɩɨɜɵɲɟɧɢɟ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ. Ɋɟɡɤɨɟ ɤɨɥɟɛɚɧɢɟ 
ɭɪɨɜɧɟɣ ɢ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɪɚɡɦɵɜ ɪɭɫɥɚ ɜ 
ɧɢɠɧɟɦ ɛɶɟɮɟ ɧɚ ɛɥɢɡɥɟɠɚɳɟɦ ɭɱɚɫɬɤɟ ɪɟɤɢ. 

ȼɨɞɚ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨɩɚɞɚɟɬ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɨɫɜɟɬɥɟɧɧɨɣ, ɱɬɨ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɨ ɞɥɹ ɪɵɛɧɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɬɚɤ ɤɚɤ ɫɨɤɪɚɳɚɟɬɫɹ ɛɢɨɝɟɧɧɵɣ ɫɬɨɤ. 
ɇɨ ɩɪɢ ɧɚɥɢɱɢɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɠɢɥɵɯ ɩɨɫɟɥɤɨɜ ɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ 
ɭɝɨɞɢɣ, ɛɢɨɝɟɧɧɵɣ ɫɬɨɤ ɩɨɩɨɥɧɹɟɬɫɹ ɫɪɚɜɧɢɬɟɥɶɧɨ ɛɵɫɬɪɨ. ɉɪɢ ɛɨɥɶɲɢɯ 
ɫɤɨɪɨɫɬɹɯ ɬɟɱɟɧɢɹ ɡɚ ɫɱɟɬ ɪɚɡɦɵɜɚ ɪɭɫɥɚ ɜɨɞɚ ɩɨɩɨɥɧɹɟɬɫɹ ɦɟɯɚɧɢɱɟɫɤɢɦɢ 
ɩɪɢɦɟɫɹɦɢ. 

ɉɪɢ ɫɭɬɨɱɧɨɦ ɩ ɧɟɞɟɥɶɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɞɥɹ 
ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ ɪɟɡɤɨɟ ɫɧɢɠɟɧɢɟ ɭɪɨɜɧɟɧ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɦɨɠɟɬ 
ɨɫɥɨɠɧɢɬɶ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ, 
ɭɯɭɞɲɢɬɶ ɭɫɥɨɜɢɹ ɫɭɞɨɯɨɞɫɬɜɚ, ɚ ɜ ɩɟɪɢɨɞ ɧɟɪɟɫɬɚ ɩɨɜɥɟɱɶ ɡɚ ɫɨɛɨɣ ɨɫɭɲɟɧɢɟ 
ɧɟɪɟɫɬɢɥɢɳ ɢ ɝɢɛɟɥɶ ɢɤɪɢɧɨɤ. ȼɨ ɢɡɛɟɠɚɧɢɟ ɷɬɢɯ ɩɨɫɥɟɞɫɬɜɢɣ ɩɪɨɜɨɞɹɬɫɹ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɢ ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɫɭɬɨɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ 
ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ. 

ȼ ɫɪɟɞɧɟɣ ɩɨɥɨɫɟ ɫɬɪɚɧɵ ɢ ɧɚ ɫɟɜɟɪɟ ɫɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɥɟɬɨɦ 
ɨɝɪɚɧɢɱɢɜɚɟɬ, ɚ ɪɟɡɤɢɟ ɤɨɥɟɛɚɧɢɹ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ ɡɚɬɪɭɞɧɹɸɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɟɤɢ ɞɥɹ ɨɬɞɵɯɚ ɢ ɫɩɨɪɬɚ. ȼ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
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ɦɨɝɭɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɦɚɧɧɵ, ɩɨɥɵɧɶɢ ɢ ɩɨɹɜɢɬɶɫɹ ɬɭɦɚɧɵ, ɱɬɨ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɨ ɞɥɹ ɝɨɪɨɞɨɜ ɢ ɧɚɫɟɥɟɧɢɹ, ɧɚɪɭɲɚɟɬɫɹ ɩɟɪɟɩɪɚɜɚ ɩɨ ɥɶɞɭ ɱɟɪɟɡ 
ɪɟɤɢ. ɇɟɭɫɬɨɣɱɢɜɵɣ ɥɟɞɹɧɨɣ ɩɨɤɪɨɜ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɭɯɭɞɲɚɟɬ ɭɫɥɨɜɢɹ 
ɡɢɦɨɜɤɢ ɧɟɤɨɬɨɪɵɯ ɜɢɞɨɜ ɪɵɛ. 

Ȼɨɥɶɲɚɹ ɱɚɫɬɶ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɜɥɢɹɧɢɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɢɫɤɥɸɱɚɟɬɫɹ 
ɢɥɢ ɡɧɚɱɢɬɟɥɶɧɨ ɨɫɥɚɛɥɹɟɬɫɹ ɩɪɢ ɤɚɫɤɚɞɧɨɦ ɪɚɫɩɨɥɨɠɟɧɢɢ ɝɢɞɪɨɭɡɥɨɜ. ȼ 
ɪɟɡɭɥɶɬɚɬɟ ɩɨɞɩɨɪɚ ɨɬ ɩɥɨɬɢɧɵ ɧɢɠɟ ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɝɢɞɪɨɭɡɥɚ ɭɪɨɜɧɢ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɚɧɧɨɝɨ ɝɢɞɪɨɭɡɥɚ ɦɚɥɨ ɢɡɦɟɧɹɸɬɫɹ ɞɚɠɟ ɩɪɢ ɝɥɭɛɨɤɨɦ 
ɫɭɬɨɱɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɪɚɫɯɨɞɨɜ ɜɨɞɵ Ƚɗɋ. 

ȼɨɡɜɟɞɟɧɢɟ ɩɥɨɬɢɧ ɝɢɞɪɨɭɡɥɨɜ ɩɪɢɜɨɞɢɬ ɤ ɩɨɞɴɟɦɭ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ 
ɜɟɪɯɧɟɦ ɛɶɟɮɟ ɢ ɨɛɪɚɡɨɜɚɧɢɸ ɜɨɞɨɯɪɚɧɢɥɢɳ. ɉɥɨɬɢɧɵ, ɩɟɪɟɝɨɪɚɠɢɜɚɸɳɢɟ 
ɪɟɤɢ, ɡɚɬɪɭɞɧɹɸɬ ɩɪɨɯɨɞ ɪɵɛ ɤ ɦɟɫɬɚɦ ɟɫɬɟɫɬɜɟɧɧɵɯ ɧɟɪɟɫɬɢɥɢɳ ɜ ɜɟɪɯɨɜɶɹɯ 
ɪɟɤ. 

ɉɥɨɬɢɧɵ, ɡɞɚɧɢɹ Ƚɗɋ, ɲɥɸɡɵ, ɤɚɧɚɥɵ ɢ ɬ. ɩ., ɭɞɚɱɧɨ ɜɩɢɫɚɧɧɵɟ ɜ ɪɟɥɶɟɮ 
ɦɟɫɬɧɨɫɬɢ ɢ ɯɨɪɨɲɨ ɚɪɯɢɬɟɤɬɭɪɧɨ ɨɮɨɪɦɥɟɧɧɵɟ, ɫɨɡɞɚɸɬ ɜɦɟɫɬɟ ɫ ɚɤɜɚɬɨɪɢɟɣ 
ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɦɨɧɭɦɟɧɬɚɥɶɧɵɟ ɢ ɠɢɜɨɩɢɫɧɵɟ ɚɧɫɚɦɛɥɢ. 
 

9.3 Ⱦɟɣɫɬɜɭɸɳɢɟ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ 
 
ɉɪɢɪɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɨɫɧɨɜɧɵɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɦɢ ɢ ɧɨɪɦɚɬɢɜɧɵɦɢ 
ɞɨɤɭɦɟɧɬɚɦɢ: 

• Ʉɨɧɫɬɢɬɭɰɢɹ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (ɩɪɢɧɹɬɚ ɧɚ ɜɫɟɧɚɪɨɞɧɨɦ 
ɝɨɥɨɫɨɜɚɧɢɢ 12 ɞɟɤɚɛɪɹ 1993 ɝ.) [**]; 

• ȼɨɞɧɵɣ ɤɨɞɟɤɫ ɊɎ № 74 - ɎɁ ɨɬ 03.06.2006 [**];  
• Ɂɟɦɟɥɶɧɵɣ ɤɨɞɟɤɫ ɊɎ № 136-ɎɁ ɨɬ 25.10.2001 [**] 

• Ʌɟɫɧɨɣ ɤɨɞɟɤɫ ɊɎ № 200- ɎɁ ɨɬ 04.12.2006 [**]; 

 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɊɎ «Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ» № 7-ɎɁ ɨɬ 
10.01.2002 [**]; 

• Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ» № 96-ɎɁ ɨɬ 
04.05.1999 [**];  

• Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɬɯɨɞɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ» № 89- 
ɎɁ ɨɬ 24.06.1998 [**]; 

• Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɠɢɜɨɬɧɨɦ ɦɢɪɟ» № 52 ɎɁ ɨɬ 13.12.1996 [**]; 

• Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɫɨɛɨ ɨɯɪɚɧɹɟɦɵɯ ɩɪɢɪɨɞɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ» (14 
ɦɚɪɬɚ 1995 ɝɨɞɚ N 33-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 10.05.2007 N 69-ɎɁ) 
[**];  

• Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɦ ɛɥɚɝɨɩɨɥɭɱɢɢ 
ɧɚɫɟɥɟɧɢɹ» (30 ɦɚɪɬɚ 1999 ɝɨɞɚ N 52-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 
01.12.2007 N 309-ɎɁ) [**]; 

• Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ» 
(21 ɢɸɥɹ 1997 ɝ. N 117-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 23.12.2003 N 186-
ɎɁ) [**];  
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• Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɷɤɫɩɟɪɬɢɡɟ» (23 ɧɨɹɛɪɹ 1995 ɝ. 
№ 174-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 16.05.2008 N 75-ɎɁ) [**]; 

• Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɪɵɛɨɥɨɜɫɬɜɟ ɢ ɫɨɯɪɚɧɟɧɢɢ ɜɨɞɧɵɯ 
ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ» (20 ɞɟɤɚɛɪɹ 2004 ɝ. №166-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ 
ɡɚɤɨɧɨɜ ɨɬ 06.12.2007 N 333-ɎɁ) [**]; 

• Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɛɴɟɤɬɚɯ ɤɭɥɶɬɭɪɧɨɝɨ ɧɚɫɥɟɞɢɹ (ɩɚɦɹɬɧɢɤɚɯ 
ɢɫɬɨɪɢɢ ɢ ɤɭɥɶɬɭɪɵ) ɧɚɪɨɞɨɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ» (25.06.02 №73-ɎɁ ɜ ɪɟɞ. 
Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 08.11.2007 N 258-ɎɁ) [**]. 

 
• Ⱦɪɭɝɢɟ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɊɎ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȼɨɞɧɵɦ ɤɨɞɟɤɫɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɹɜɥɹɟɬɫɹ ɨɛɴɟɤɬɨɦ ɮɟɞɟɪɚɥɶɧɨɣ 
ɫɨɛɫɬɜɟɧɧɨɫɬɢ, ɩɨɷɬɨɦɭ Ɂɚɤɚɡɱɢɤɚɦɢ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɵɫɬɭɩɚɸɬ ɭɩɨɥɧɨɦɨɱɟɧɧɵɟ ɮɟɞɟɪɚɥɶɧɵɟ ɨɪɝɚɧɵ 
ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ ɢ ɨɪɝɚɧɵ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ ɫɭɛɴɟɤɬɨɜ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȼɨɞɧɵɦ Ʉɨɞɟɤɫɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ ɨɬɧɨɫɹɬɫɹ ɤ ɮɟɞɟɪɚɥɶɧɨɣ ɫɨɛɫɬɜɟɧɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɫɬɪɚɬɟɝɢɱɟɫɤɢɦ ɡɚɩɚɫɨɦ 
ɩɪɟɫɧɨɣ ɜɨɞɵ Ɋɨɫɫɢɢ. 

 
9.4 ɉɨɥɢɬɢɤɚ Ɋɭɫɝɢɞɪɨ 
 
Ɋɟɤɢ Ɋɨɫɫɢɢ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɨɣ ɞɥɹ ɪɚɡɜɢɬɢɹ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ – 

ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɣ ɱɚɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ 
ɷɧɟɪɝɨɢɫɬɨɱɧɢɤɨɜ. Ɉɝɪɨɦɧɵɣ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ Ɋɨɫɫɢɢ ɨɫɜɨɟɧ ɜ 
ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɥɢɲɶ ɧɚ 20 %. ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ƚɗɋ ɨɞɧɨɜɪɟɦɟɧɧɨ 
ɫɨɡɞɚɸɬɫɹ ɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɜ ɤɨɬɨɪɵɯ ɚɤɤɭɦɭɥɢɪɭɟɬɫɹ 
ɡɧɚɱɢɬɟɥɶɧɵɟ ɨɛɴɟɦɵ ɩɪɟɫɧɨɣ ɜɨɞɵ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȼɨɞɧɵɦ Ʉɨɞɟɤɫɨɦ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ ɨɬɧɨɫɹɬɫɹ ɤ ɮɟɞɟɪɚɥɶɧɨɣ 
ɫɨɛɫɬɜɟɧɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɫɬɪɚɬɟɝɢɱɟɫɤɢɦ ɡɚɩɚɫɨɦ ɩɪɟɫɧɨɣ ɜɨɞɵ Ɋɨɫɫɢɢ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȼɨɞɧɵɦ ɤɨɞɟɤɫɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɹɜɥɹɟɬɫɹ ɨɛɴɟɤɬɨɦ ɮɟɞɟɪɚɥɶɧɨɣ 
ɫɨɛɫɬɜɟɧɧɨɫɬɢ, ɩɨɷɬɨɦɭ Ɂɚɤɚɡɱɢɤɚɦɢ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɵɫɬɭɩɚɸɬ ɭɩɨɥɧɨɦɨɱɟɧɧɵɟ ɮɟɞɟɪɚɥɶɧɵɟ ɨɪɝɚɧɵ 
ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ ɢ ɨɪɝɚɧɵ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ ɫɭɛɴɟɤɬɨɜ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ. 

Ʉɨɦɩɥɟɤɫɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 9.2. 
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Ɍɚɛɥɢɰɚ 9.2 – Ʉɨɦɩɥɟɤɫɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳ 
ɗɧɟɪɝɟɬɢɤɚ Ɂɚɩɚɫ ɜɨɞɵ, ɚɤɤɭɦɭɥɢɪɨɜɚɧɧɵɣ ɜ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚɯ, ɩɪɟɞɧɚɡɧɚɱɚɟɬɫɹ ɜ 
ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɞɥɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ 
ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ Ƚɗɋ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɦɚ ɧɚɤɚɩɥɢɜɚɟɦɨɣ 
ɜɨɞɵ. ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳ ɞɚɟɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɦɚɤɫɢɦɚɥɶɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɩɪɨɟɤɬɧɭɸ ɦɨɳɧɨɫɬɶ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. ɇɚɩɪɢɦɟɪ, ɧɚ 
Ɋɵɛɢɧɫɤɨɦ ɜɨɞɨɯɪɚɧɢɥɢɳɟ 
ɜɵɪɚɛɚɬɵɜɚɟɬɫɹ ɨɬ 0,8 ɞɨ 1,3 ɦɥɧ. ɤɢɥɨɜɚɬɬ 
ɱɚɫɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

Ɍɪɚɧɫɩɨɪɬ ɋɨɡɞɚɧɧɵɟ ɩɪɢ ɝɢɞɪɨɭɡɥɚɯ ɤɨɦɩɥɟɤɫɧɨɝɨ 
ɧɚɡɧɚɱɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɚɸɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɭɜɟɥɢɱɢɬɶ ɤɨɥɢɱɟɫɬɜɨ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɢ ɩɚɫɫɚɠɢɪɫɤɢɯ ɪɟɱɧɵɯ 
ɩɟɪɟɜɨɡɨɤ, ɬɚɤ ɤɚɤ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚɯ 
ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɫɬɚɛɢɥɶɧɵɟ ɜ ɬɟɱɟɧɢɟ 
ɜɫɟɣ ɧɚɜɢɝɚɰɢɢ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɟ 
ɫɭɞɨɯɨɞɧɵɟ ɝɥɭɛɢɧɵ. ɋɜɵɲɟ 60% ɜɫɟɝɨ 
ɨɛɴɟɦɚ ɩɟɪɟɜɨɡɨɤ ɩɨ ɜɧɭɬɪɟɧɧɢɦ ɜɨɞɧɵɦ 
ɩɭɬɹɦ ɫɬɪɚɧɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚɦ. 

ɂɪɪɢɝɚɰɢɹ ɉɨɫɬɪɨɟɧɧɵɟ ɜ ɛɚɫɫɟɣɧɚɯ ɪɟɤ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ ɫɨɡɞɚɸɬ 
ɧɟɨɛɯɨɞɢɦɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɨɪɨɲɟɧɢɹ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɡɟɦɟɥɶ. 
Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɪɟɤ ɩɨɦɨɝɚɟɬ ɨɪɨɫɢɬɶ 
ɨɤɨɥɨ 240 ɦɥɧ. ɝɚ ɡɟɦɥɢ, ɤɨɬɨɪɚɹ ɞɚɟɬ 
ɩɨɥɨɜɢɧɭ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ 
ɩɪɨɞɭɤɰɢɢ ɦɢɪɚ. ɉɪɢɦɟɪɨɦ ɹɜɥɹɸɬɫɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɛɚɫɫɟɣɧɚɯ ɪɟɤ ȼɨɥɝɢ, 
Ⱦɧɟɩɪɚ, Ⱥɦɭɞɚɪɶɢ, ɋɵɪɞɚɪɶɢ. 

 
Ɂɧɚɱɟɧɢɟ ɞɥɹ ɷɤɨɥɨɝɢɢ ɩɨɫɬɪɨɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 

9.3. 
 
Ɍɚɛɥɢɰɚ 9.3 – ɗɤɨɥɨɝɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɩɨɫɬɪɨɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳ 
ɂɧɠɟɧɟɪɧɚɹ ɡɚɳɢɬɚ ɰɟɧɧɵɯ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɡɟɦɟɥɶ 
ɉɪɢ ɫɨɡɞɚɧɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɜɵɩɨɥɧɹɟɬɫɹ 
ɢɧɠɟɧɟɪɧɚɹ ɡɚɳɢɬɚ ɰɟɧɧɵɯ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɡɟɦɟɥɶ, ɱɬɨ ɡɚɦɟɬɧɨ 
ɫɧɢɠɚɟɬ ɜɨɡɦɨɠɧɵɣ ɭɳɟɪɛ ɨɬ ɡɚɬɨɩɥɟɧɢɣ. 
Ƚɢɞɪɨɭɡɥɵ ɧɚ Ƚɗɋ ɩɨɡɜɨɥɹɸɬ 
ɪɟɝɭɥɢɪɨɜɚɬɶ ɢ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɫɬɨɤ ɜɨɞɵ, 
ɥɢɤɜɢɞɢɪɭɹ ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢɟ ɧɚɜɨɞɧɟɧɢɹ, 
ɦɚɥɨɜɨɞɶɹ, ɫɟɥɢ. 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 9.3 
Ȼɨɪɶɛɚ ɫ ɡɚɝɪɹɡɧɟɧɢɹɦɢ Ȼɨɥɶɲɢɟ ɦɚɫɫɢɜɵ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɚɯ 

ɩɨɡɜɨɥɹɸɬ ɛɨɥɟɟ ɩɨɥɧɨ ɪɚɡɛɚɜɥɹɬɶ 
ɡɚɝɪɹɡɧɟɧɢɹ: ɢɡɵɦɚɬɶ ɢ ɩɟɪɟɜɨɞɢɬɶ ɜ 
ɞɨɧɧɵɟ ɨɬɥɨɠɟɧɢɹ ɜɪɟɞɧɵɟ ɢɧɝɪɢɞɢɟɧɬɵ 
(ɬɹɠɟɥɵɟ ɦɟɬɚɥɥɵ, ɩɟɫɬɢɰɢɞɵ, 
ɧɟɮɬɟɩɪɨɞɭɤɬɵ), ɩɨɫɬɭɩɚɸɳɢɟ ɜ ɪɟɤɢ ɫɨ 
ɫɬɨɱɧɵɦɢ ɜɨɞɚɦɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɢ 
ɤɨɦɦɭɧɚɥɶɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɫ 
ɫɟɥɶɯɨɡɭɝɨɞɧɵɯ ɢ ɭɪɛɚɧɢɡɢɪɨɜɚɧɧɵɯ 
ɬɟɪɪɢɬɨɪɢɣ. Ʉɚɱɟɫɬɜɨ ɜɨɞɵ ɜ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚɯ ɜɵɲɟ ɩɨ ɩɨɤɚɡɚɬɟɥɹɦ 
ɩɪɨɡɪɚɱɧɨɫɬɢ, ɰɜɟɬɧɨɫɬɢ, ɫɨɞɟɪɠɚɧɢɹ 
ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ ɢ ɤɨɥɢɱɟɫɬɜɭ 
ɫɚɩɪɨɮɢɬɧɵɯ ɛɚɤɬɟɪɢɣ. 

ȼɨɞɨɫɧɚɛɠɟɧɢɟ ȼɨɞɨɯɪɚɧɢɥɢɳɚ, ɫɨɡɞɚɧɧɵɟ ɩɪɢ 
ɝɢɞɪɨɭɡɥɚɯ ɤɨɦɩɥɟɤɫɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɫ 
ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɋɚɧɢɬɚɪɧɵɯ 
ɩɪɚɜɢɥ, ɬɚɤɠɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɚɤ ɢɫɬɨɱɧɢɤ 
ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɢ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ. 

Ɋɵɛɨɥɨɜɫɬɜɨ ȼɨɞɨɯɪɚɧɢɥɢɳɚ ɫɨɡɞɚɸɬ ɭɫɥɨɜɢɹ ɞɥɹ 
ɪɚɡɜɟɞɟɧɢɹ ɢ ɥɨɜɥɢ ɪɵɛɵ, ɩɪɢɱɟɦ ɭɥɨɜɵ 
ɪɵɛɵ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚɯ ɧɚ ɩɨɪɹɞɨɤ 
ɜɵɲɟ, ɱɟɦ ɧɚ ɪɟɱɧɵɯ ɭɱɚɫɬɤɚɯ. ɇɚ 
Ɋɵɛɢɧɫɤɨɦ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɜɵɥɚɜɥɢɜɚɟɬɫɹ 
ɜ ɫɪɟɞɧɟɦ 1466 ɬɨɧɧ ɪɵɛɵ. 

Ɍɭɪɢɡɦ ȼɨɞɨɯɪɚɧɢɥɢɳɚ ɹɜɥɹɸɬɫɹ ɨɞɧɢɦ ɢɡ 
ɩɪɢɜɥɟɤɚɬɟɥɶɧɵɯ ɦɟɫɬ ɨɬɞɵɯɚ: ɧɚ ɦɧɨɝɢɯ 
ɛɥɚɝɨɭɫɬɪɨɟɧɵ ɩɥɹɠɢ, ɩɪɨɜɨɞɹɬɫɹ 
ɩɚɪɭɫɧɵɟ ɪɟɝɚɬɵ, ɞɚɣɜɢɧɝ, ɬɟɩɥɨɯɨɞɧɵɟ 
ɷɤɫɤɭɪɫɢɢ (ȼɨɥɠɫɤɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ). 

 

Ɉɞɧɚ ɢɡ ɫɬɪɚɬɟɝɢɱɟɫɤɢɯ ɰɟɥɟɣ Ʉɨɦɩɚɧɢɢ – ɭɫɬɨɣɱɢɜɨɟ ɪɚɡɜɢɬɢɟ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɛɚɡɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ. 

ɐɟɥɶ: ɉɨɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɪɨɫɬ ɢ 
ɤɚɩɢɬɚɥɢɡɚɰɢɹ ɤɨɦɩɚɧɢɢ ɡɚ ɫɱɟɬ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢ 
ɛɟɡɨɩɚɫɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɧɟɪɝɢɢ, ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɨɞɯɨɞɚ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɸ 
ɩɪɢɪɨɞɧɵɯ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ.  

Ɂɚɞɚɱɚ: ɋɧɢɠɟɧɢɟ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ Ƚɗɋ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 
ɡɚ ɫɱɟɬ ɜɧɟɞɪɟɧɢɹ ɧɚɢɥɭɱɲɢɯ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɜɧɟɞɪɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɦɟɧɟɞɠɦɟɧɬɚ (ISO 14001). 

Ɋɟɚɥɢɡɭɟɦɵɟ ɷɤɨɥɨɝɢɱɟɫɤɢ ɷɤɨɥɨɝɢɱɟɫɤɢ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɟ ɩɪɨɝɪɚɦɦɵ: 
- ɗɤɨɥɨɝɢɱɟɫɤɚɹ ɩɨɥɢɬɢɤɚ Ɉɛɳɟɫɬɜɚ;  
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- Ɋɚɡɪɚɛɨɬɤɚ ɢ ɜɧɟɞɪɟɧɢɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ; 

 - ȼɧɟɞɪɟɧɢɟ ɫɢɫɬɟɦɵ ɨɬɱɟɬɧɨɫɬɢ ɨ ɫɨɰɢɚɥɶɧɨɣ ɢ ɤɨɪɩɨɪɚɬɢɜɧɨɣ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ; 

 - ɋɬɚɧɞɚɪɬɢɡɚɰɢɹ ɨɫɧɨɜɧɵɯ ɩɪɨɰɟɫɫɨɜ ɞɟɹɬɟɥɶɧɨɫɬɢ 
 
9.5 ɗɤɨɥɨɝɢɱɟɫɤɚɹ ɩɨɥɢɬɢɤɚ 

 

ȼ ɤɨɧɰɟ 2005 ɝɨɞɚ ɪɟɲɟɧɢɟɦ ɉɪɚɜɥɟɧɢɹ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɭɬɜɟɪɠɞɟɧɵ 
ɨɫɧɨɜɨɩɨɥɚɝɚɸɳɢɟ ɞɨɤɭɦɟɧɬɵ ɩɨ ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ:  
 ɗɤɨɥɨɝɢɱɟɫɤɚɹ ɩɨɥɢɬɢɤɚ;  
 Ʉɨɧɰɟɩɰɢɹ ɪɟɚɥɢɡɚɰɢɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɢ;  
 ɉɪɨɝɪɚɦɦɚ ɪɟɚɥɢɡɚɰɢɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɢ. 

ɐɟɥɶ ɩɪɨɝɪɚɦɦɵ:  
ɉɨɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɪɨɫ ɤɚɩɢɬɚɥɢɡɚɰɢɢ 

ɤɨɦɩɚɧɢɢ ɡɚ ɫɱɟɬ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɧɟɪɝɢɢ, ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɨɞɯɨɞɚ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɩɪɢɪɨɞɧɵɯ 
ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ. 

Ɂɚɞɚɱɢ ɩɪɨɝɪɚɦɦɵ: 
 ɋɧɢɠɟɧɢɟ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɝɢɞɪɨɫɬɚɧɰɢɹɦɢ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 

ɫɪɟɞɭ ɡɚ ɫɱɟɬ ɜɧɟɞɪɟɧɢɹ ɧɚɢɥɭɱɲɢɯ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ ɩɪɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ;  

 ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɫɨɞɟɣɫɬɜɢɟ ɪɚɡɪɚɛɨɬɤɟ ɢ ɩɪɢɧɹɬɢɸ 
ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ ɢ ɫɬɚɧɞɚɪɬɨɜ;  

 ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ, ɜɧɟɞɪɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɦɟɧɟɞɠɦɟɧɬɚ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ 
ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ ɫɬɚɧɞɚɪɬɚ ISO 14001 ɢ ɫɢɫɬɟɦɵ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɚɭɞɢɬɚ;  

 Ɏɨɪɦɢɪɨɜɚɧɢɟ ɨɛɪɚɡɚ ɤɨɦɩɚɧɢɢ ɤɚɤ «ɫɨɰɢɚɥɶɧɨ ɨɬɜɟɬɫɬɜɟɧɧɨɣ, 
ɷɤɨɥɨɝɢɱɧɨɣ. 
 
Ɋɟɚɥɢɡɚɰɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɢ: 

 Ɋɚɡɪɚɛɨɬɚɧɚ «ɉɪɨɝɪɚɦɦɚ ɪɟɚɥɢɡɚɰɢɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɢ ɜ ɈȺɈ 
«ɊɭɫȽɢɞɪɨ».  

 Ɋɚɡɪɚɛɨɬɚɧɵ ɢ ɭɬɜɟɪɠɞɟɧɵ ɉɪɨɝɪɚɦɦɵ ɪɟɚɥɢɡɚɰɢɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ 
ɩɨɥɢɬɢɤɢ ɜ ȾɁɈ. 

 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɬɢɩɨɜɨɣ ɩɪɨɝɪɚɦɦɵ ɢ ɉɨɥɨɠɟɧɢɹ ɨ ɩɨɪɹɞɤɟ 
ɩɪɨɜɟɞɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɚɭɞɢɬɚ.  

 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɤɨɪɩɨɪɚɬɢɜɧɨɝɨ ɫɬɚɧɞɚɪɬɚ ɩɨ ɷɤɨɥɨɝɢɱɟɫɤɨɦɭ 
ɦɟɧɟɞɠɦɟɧɬɭ Ɋɚɡɪɚɛɨɬɤɚ ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɬɚɧɞɚɪɬɨɜ ɜ 
ɨɛɥɚɫɬɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ.  
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 ɉɨɞɝɨɬɨɜɤɚ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɢɟ 
ɢɧɮɨɪɦɚɰɢɢ ɜ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɞɨɤɥɚɞ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ «Ɉ 
ɫɨɫɬɨɹɧɢɢ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ, ɨɪɝɚɧɢɡɚɰɢɹ ɧɚɭɱɧɨ-
ɩɪɚɤɬɢɱɟɫɤɢɯ ɤɨɧɮɟɪɟɧɰɢɣ, ɜɵɫɬɚɜɨɤ ɢ ɞɪɭɝɢɯ ɦɟɪɨɩɪɢɹɬɢɣ. 
 
9.6 ɍɩɪɚɜɥɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɢɦɢ ɪɢɫɤɚɦɢ ɊɍɋȽɂȾɊɈ 
 
ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɫɬɪɟɦɢɬɫɹ ɫɜɨɟɜɪɟɦɟɧɧɨ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢ 

ɩɪɟɞɭɩɪɟɠɞɚɬɶ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɛɥɟɦɵ. Ⱦɥɹ ɤɚɠɞɨɣ ɫɬɚɞɢɢ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ 
ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ (ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɷɤɫɩɥɭɚɬɚɰɢɹ). 

ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɪɟɚɥɢɡɭɟɬ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ (ɫ ɭɱɟɬɨɦ 
ɫɨɛɥɸɞɟɧɢɹ ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɝɨ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɚ ɬɚɤɠɟ ɫ ɰɟɥɶɸ 
ɧɟɞɨɩɭɳɟɧɢɹ ɧɟɝɚɬɢɜɧɵɯ ɩɨɫɥɟɞɫɬɜɢɣ ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ). 

Ɋɟɚɥɢɡɚɰɢɹ ɧɚ ɫɬɚɞɢɹɯ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 9.4  
 
Ɍɚɛɥɢɰɚ 9.4 – ɫɬɚɞɢɢ ɪɚɡɜɢɬɢɹ ɨɛɴɟɤɬɚ  

ɋɬɚɞɢɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɇɚ ɩɪɟɞɩɪɨɟɤɬɧɨɣ ɫɬɚɞɢɢ ɞɥɹ ɨɰɟɧɤɢ 
ɜɨɡɦɨɠɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɢ 
ɫɨɰɢɚɥɶɧɭɸ ɫɪɟɞɭ ɜ ɪɚɣɨɧɟ ɛɭɞɭɳɟɝɨ ɨɛɴɟɤɬɚ 
ɝɢɞɪɨɝɟɧɟɪɚɰɢɢ ɈȺɈ «ɊɭɫȽɢɞɪɨ»: 
Ɋɚɡɪɚɛɚɬɵɜɚɟɬ ɨɛɨɛɳɟɧɧɭɸ ɨɰɟɧɤɭ ɜɥɢɹɧɢɹ 
ɧɚɦɟɱɚɟɦɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɧɚ ɩɪɢɪɨɞɧɵɟ 
ɤɨɦɩɨɧɟɧɬɵ. ɉɪɨɜɨɞɢɬ ɩɪɢɪɨɞɧɨ-
ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɨɰɟɧɤɭ ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ 
ɪɚɣɨɧɚ ɪɚɡɦɟɳɟɧɢɹ. ɉɪɨɜɨɞɢɬ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɭɸ ɨɰɟɧɤɭ, ɜ ɬɨɦ ɱɢɫɥɟ: Ɉɰɟɧɤɭ 
ɫɨɜɪɟɦɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ ɜ 
ɡɨɧɟ ɜɥɢɹɧɢɹ Ƚɗɋ ɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
Ɉɪɢɟɧɬɢɪɨɜɨɱɧɭɸ ɤɨɥɢɱɟɫɬɜɟɧɧɭɸ ɨɰɟɧɤɭ 
ɜɨɡɞɟɣɫɬɜɢɹ ɝɢɞɪɨɭɡɥɚ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 
ɩɨ ɪɚɡɥɢɱɧɵɦ ɫɬɜɨɪɚɦ. ɉɪɨɜɨɞɢɬ ɨɰɟɧɤɭ 
ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 9.4 
ɋɬɚɞɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɇɚ ɫɬɚɞɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɪɟɚɥɢɡɚɰɢɹ ɢ ɤɨɧɬɪɨɥɶ ɢɫɩɨɥɧɟɧɢɹ 
ɦɟɪɨɩɪɢɹɬɢɣ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɜ ɫɨɫɬɚɜɟ 
ɭɬɜɟɪɠɞɟɧɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɚ ɫɨɝɥɚɫɧɨ 
ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɭ ɊɎ, ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɟ 
ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɢ ɩɪ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɩɪɨɝɪɚɦɦɚ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 
ɦɨɧɢɬɨɪɢɧɝɚ ɡɨɧɵ ɜɥɢɹɧɢɹ ɝɢɞɪɨɭɡɥɚ (ɜ ɬɨɦ 
ɱɢɫɥɟ ɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ) ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɤɨɬɨɪɨɣ, ɟɳɟ ɞɨ ɫɞɚɱɢ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɨɛɴɟɤɬɚ 
ɝɢɞɪɨɝɟɧɟɪɚɰɢɢ, ɨɪɝɚɧɢɡɭɟɬɫɹ ɷɤɨɥɨɝɢɱɟɫɤɢɣ 
ɦɨɧɢɬɨɪɢɧɝ ɞɥɹ ɨɰɟɧɤɢ ɢɡɦɟɧɟɧɢɣ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɫɜɹɡɢ ɫ ɫɨɡɞɚɧɢɟɦ 
ɝɢɞɪɨɭɡɥɚ. ɉɨ ɢɬɨɝɚɦ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 
ɦɨɧɢɬɨɪɢɧɝɚ, ɜ ɫɥɭɱɚɟ ɜɵɹɜɥɟɧɢɹ ɧɟɝɚɬɢɜɧɨɝɨ 
ɜɥɢɹɧɢɹ, ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 
ɭɫɬɪɚɧɟɧɢɸ (ɦɢɧɢɦɢɡɚɰɢɢ) ɞɚɧɧɨɝɨ ɜɥɢɹɧɢɹ. 

ɋɬɚɞɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɢɫɤɢ ɜɵɪɚɠɚɸɬɫɹ ɜ 
ɜɨɡɦɨɠɧɨɫɬɢ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
ɜ ɪɟɡɭɥɶɬɚɬɟ, ɜ ɱɚɫɬɧɨɫɬɢ, ɩɪɨɬɟɱɟɤ ɦɚɫɥɚ ɜ 
ɪɟɤɭ ɢɡ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ (ɞɚɧɧɵɣ ɪɢɫɤ 
ɯɚɪɚɤɬɟɪɟɧ ɞɥɹ ɬɭɪɛɢɧ ɫɬɚɪɨɝɨ ɨɛɪɚɡɰɚ). ɈȺɈ 
«ɊɭɫȽɢɞɪɨ» ɩɪɢɞɚɟɬ ɞɚɧɧɨɦɭ ɪɢɫɤɭ ɛɨɥɶɲɨɟ 
ɡɧɚɱɟɧɢɟ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɜɨɡɦɨɠɧɵɯ 
ɩɨɫɥɟɞɫɬɜɢɣ. ɉɨɷɬɨɦɭ ɜ ɯɨɞɟ ɪɟɚɥɢɡɚɰɢɢ 
ɦɟɪɨɩɪɢɹɬɢɣ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ 
ɩɟɪɫɩɟɤɬɢɜɧɨɣ ɩɪɨɝɪɚɦɦɨɣ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɩɟɪɟɜɨɨɪɭɠɟɧɢɹ ɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɜ Ɉɛɳɟɫɬɜɟ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚɦɟɧɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɟɝɨ 
ɷɥɟɦɟɧɬɨɜ ɧɚ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɟ, 
ɤɨɧɫɬɪɭɤɰɢɹ ɤɨɬɨɪɵɯ ɢɫɤɥɸɱɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɩɨɞɨɛɧɵɯ ɢɧɰɢɞɟɧɬɨɜ. 
ɉɪɢɪɨɞɧɵɟ ɪɢɫɤɢ ɜɵɪɚɠɚɸɬɫɹ ɜ ɜɨɡɦɨɠɧɨɫɬɢ 
ɩɪɟɜɵɲɟɧɢɹ ɨɬɦɟɬɨɤ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ ɢ 
ɧɢɠɧɟɦ ɛɶɟɮɚɯ ɝɢɞɪɨɭɡɥɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫɨ 
ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɦ ɡɧɚɱɟɧɢɟɦ. ɈȺɈ 
«ɊɭɫȽɢɞɪɨ», ɫɨ ɫɜɨɟɣ ɫɬɨɪɨɧɵ, ɨɫɭɳɟɫɬɜɥɹɟɬ 
ɫɞɟɪɠɢɜɚɧɢɟ ɩɚɜɨɞɤɚ ɢ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ 
ɧɚɜɨɞɧɟɧɢɣ, ɢ ɫɜɨɟɜɪɟɦɟɧɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɦɟɬɟɨɩɪɨɝɧɨɡɨɜ ɧɚ ɩɟɪɢɨɞ ɩɚɜɨɞɤɨɜ ɢɡɜɟɳɚɟɬ 
ɜɨɞɨɩɨɥɶɡɨɜɚɬɟɥɟɣ ɨ ɜɨɡɦɨɠɧɵɯ ɢɡɦɟɧɟɧɢɹɯ 
ɭɪɨɜɧɹ ɪɟɤɢ ɞɥɹ ɩɪɢɧɹɬɢɹ ɢɦɢ ɧɟɨɛɯɨɞɢɦɵɯ 
ɡɚɳɢɬɧɵɯ ɦɟɪ, ɜɟɞɟɬ ɭɩɪɚɜɥɟɧɢɟ ɭɪɨɜɧɹɦɢ ɜ 
ɫɬɪɨɝɨ ɩɪɟɞɩɢɫɚɧɧɨɦ ɦɟɠɜɟɞɨɦɫɬɜɟɧɧɨɣ 
ɤɨɦɢɫɫɢɟɣ ɪɟɠɢɦɟ. ȼ ɰɟɥɹɯ ɫɢɫɬɟɦɧɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɢɦɢ ɪɢɫɤɚɦɢ ɢ 
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɨɪɝɚɧɢɡɚɰɢɢ 
ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɈȺɈ 
«ɊɭɫȽɢɞɪɨ» ɜɧɟɞɪɹɟɬɫɹ ɫɢɫɬɟɦɚ 
ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɦɟɧɟɞɠɦɟɧɬɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɦɟɠɞɭɧɚɪɨɞɧɵɦ ɫɬɚɧɞɚɪɬɨɦ ISO-14001-2004. 

 

ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɜɧɟɞɪɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɫɬɚɧɞɚɪɬɵ 
Ɉɛɳɟɫɬɜɚ (ɜ ɱɚɫɬɢ ɷɤɨɥɨɝɢɢ): 
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 «Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ɇɨɧɢɬɨɪɢɧɝ ɫɨɫɬɨɹɧɢɹ ɫɨɨɪɭɠɟɧɢɹ ɢ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɪɨɰɟɫɫɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ɇɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ»;  

 «Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ɇɨɧɢɬɨɪɢɧɝ ɫɨɫɬɨɹɧɢɹ ɫɨɨɪɭɠɟɧɢɹ ɢ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɇɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ»; 

 «Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 
Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ»;  

 «ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ. 
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ɐɉɉ, 2004. – 46 ɫ.  

9. ɋɇɢɉ 2.06.08-87. Ȼɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ 
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Ɋɨɫɫɢɢ»  
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 

Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɧɚɛɥɸɞɟɧɢɣ ɪ. ȼɢɬɢɦ ɜ ɫɬɜɨɪɟ ȼɢɬɢɦɫɤɨɣ Ƚɗɋ  
 

Ɍɚɛɥɢɰɚ Ⱥ.1 - Ɋɚɫɱɟɬɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɧɚɛɥɸɞɟɧɢɣ  
Ƚɨɞɵ I II  III  IV  V VI  VII  VIII  IX  X XI  XII  ɋɪ.ɝɨɞ 
1939 23 27 46 48 142 231 311 211 210 199 84 67 133 
1940 14 17 27 36 186 199 298 273 231 143 63 32 127 
1941 21 23 29 63 136 199 430 170 162 137 86 46 125 
1942 11 19 23 42 154 231 336 261 249 194 126 50 141 
1943 29 34 36 86 149 261 298 212 143 137 128 46 130 
1944 14 17 44 46 166 162 370 360 354 226 90 74 160 
1945 20 25 27 32 180 213 292 280 273 218 92 59 143 
1946 32 33 34 38 130 176 270 137 120 109 74 65 101 
1947 14 15 18 19 174 224 304 292 236 131 42 32 125 
1948 13 15 18 23 186 217 416 178 163 152 53 44 123 
1949 25 29 32 65 128 139 400 178 155 143 86 74 121 
1950 26 27 32 44 216 220 221 124 111 119 76 57 106 
1951 12 18 21 36 157 162 353 336 323 152 67 29 139 
1952 19 23 34 84 137 298 300 122 120 117 84 42 115 
1953 21 32 33 63 179 336 490 311 280 210 155 74 182 
1954 11 25 27 84 186 199 317 184 162 150 86 69 125 
1955 40 41 42 46 317 360 447 410 371 211 88 59 203 
1956 28 37 38 88 193 336 350 150 144 140 65 52 135 
1957 25 27 29 38 194 209 379 341 276 210 86 36 154 
1958 27 32 34 50 153 254 300 203 141 134 88 69 124 
1959 29 36 44 48 112 150 220 128 113 106 93 46 94 
1960 35 37 45 48 175 267 360 304 235 157 126 50 153 
1961 25 27 29 42 162 211 441 270 226 199 95 36 147 
1962 25 33 34 53 151 162 559 202 180 174 108 40 143 
1963 13 36 38 55 224 261 372 199 184 147 81 46 138 
1964 14 16 17 23 143 236 281 254 242 193 46 32 133 
1965 21 23 29 57 193 242 336 258 211 205 65 36 140 
1966 37 38 46 63 174 360 400 172 148 146 87 69 145 
1967 29 31 34 44 168 211 336 311 145 137 84 63 133 
1968 49 54 55 105 261 273 509 250 200 178 111 74 177 
1969 32 38 65 81 425 460 580 422 315 250 141 96 242 
1970 20 42 57 80 261 304 534 291 273 230 113 88 192 
1971 24 34 59 95 398 460 472 410 283 273 134 80 227 
1972 32 38 44 46 230 249 286 217 199 178 92 53 139 
1973 29 44 46 53 267 273 590 218 186 174 86 48 168 
1974 29 33 34 53 211 311 354 174 145 138 46 36 130 
1975 25 27 29 53 168 205 336 234 193 174 82 44 131 
1976 18 34 36 40 162 180 410 226 186 168 67 38 130 
1977 28 29 31 34 109 263 236 149 129 112 84 46 104 
1978 14 21 25 29 211 236 311 273 224 162 63 42 134 
1979 13 15 46 59 199 236 261 218 186 174 63 44 126 
1980 23 29 32 42 124 210 385 184 132 125 88 53 119 
1981 27 36 42 69 186 249 435 236 184 168 150 84 156 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 

Ƚɨɞɵ I II  III  IV  V VI  VII  VIII  IX  X XI  XII  ɋɪ.ɝɨɞ 
1982 54 59 62 92 162 174 298 249 240 169 80 38 139 
1983 17 23 36 53 373 447 597 311 273 258 122 48 213 
1984 15 28 29 38 224 224 385 202 174 162 67 44 133 
1985 17 21 23 50 162 174 435 211 145 125 65 57 124 
1986 21 27 29 42 175 190 149 137 114 88 46 27 87 
1987 17 29 34 48 186 211 228 117 105 103 74 59 101 
1988 17 19 23 25 114 234 236 234 199 180 63 27 114 

ɫɪ.ɦɟɫ 23 29 36 53 191 246 364 236 200 166 87 52 140 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

ȼɨɞɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 

Ɍɚɛɥɢɰɚ Ȼ.1 - Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɟɝɨɞɨɜɵɯ, 
ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ ɪɚɫɯɨɞɨɜ. 

m P,% 
Qɝɨɞ, 
ɦ3/ɫ Ƚɨɞɵ 

Qɩɨɥɨɜ, 
ɦ3/ɫ Ƚɨɞɵ  

Qɦɟɠɟɧ, 
ɦ3/ɫ Ƚɨɞɵ  

1 2 242 1969 409 1969 75 1969 
2 4 227 1971 383 1971 75 1968 
3 6 213 1983 377 1983 71 1971 
4 8 203 1955 353 1955 68 1981 
5 10 192 1970 316 1970 67 1970 
6 12 182 1953 301 1953 64 1982 
7 14 177 1968 285 1973 63 1953 
8 16 168 1973 279 1968 60 1943 
9 18 160 1944 273 1944 57 1960 
10 20 156 1981 268 1957 57 1966 
11 22 154 1957 252 1961 53 1955 
12 24 153 1960 250 1960 52 1949 
13 25 147 1961 247 1951 51 1956 
14 27 145 1966 243 1981 51 1973 
15 29 143 1962 243 1945 51 1972 
16 31 143 1945 241 1965 50 1954 
17 33 141 1942 238 1962 50 1958 
18 35 140 1965 238 1942 50 1983 
19 37 139 1982 236 1978 49 1959 
20 39 139 1951 233 1966 49 1939 
21 41 139 1972 231 1963 49 1962 
22 43 138 1963 229 1984 48 1952 
23 45 135 1956 227 1947 47 1967 
24 47 134 1978 227 1972 47 1944 
25 49 133 1939 225 1964 46 1946 
26 51 133 1964 222 1974 45 1942 
27 53 133 1967 222 1976 45 1963 
28 55 133 1984 222 1940 45 1941 
29 57 131 1975 219 1956 44 1980 
30 59 130 1976 219 1948 44 1950 
31 61 130 1974 218 1975 44 1987 
32 63 130 1943 218 1967 43 1975 
33 65 127 1940 217 1939 42 1945 
34 67 126 1979 215 1982 42 1961 
35 69 125 1941 212 1979 42 1977 
36 71 125 1947 209 1985 40 1957 
37 73 125 1954 206 1941 40 1979 
38 75 124 1958 200 1943 39 1985 
39 76 124 1985 200 1954 39 1976 
40 78 123 1948 200 1988 38 1965 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ȼ.1 

m P,% 
Qɝɨɞ, 
ɦ3/ɫ Ƚɨɞɵ 

Qɩɨɥɨɜ, 
ɦ3/ɫ Ƚɨɞɵ  

Qɦɟɠɟɧ, 
ɦ3/ɫ Ƚɨɞɵ  

41 80 121 1949 198 1958 38 1974 
42 82 119 1980 193 1980 37 1984 
43 84 115 1952 191 1949 32 1978 
44 86 114 1988 182 1952 32 1986 
45 88 106 1950 169 1950 31 1940 
46 90 242 1969 409 1969 75 1969 
47 92 227 1971 383 1971 75 1968 
48 94 101 1987 157 1946 28 1948 
49 96 94 1959 142 1986 25 1964 
50 98 87 1986 138 1959 23 1947 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

Ɍɚɛɥɢɰɵ ɫɪɚɛɨɬɤɢ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɨɜ 
 

Ɍɚɛɥɢɰɚ ȼ.1 – Ɋɟɠɢɦ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
P=90% 

 
2-ɚɹ ɢɬɟɪɚɰɢɹ 

 

Ɇɟɫɹɰ Q 
ɛɵɬ 

ɉɨɬɟɪɢ Q ɩɨɥ 
ɛɵɬ 

Q ɜ-
ɳɚ 

Q 
ɝɷɫ 

Q 
ɧɛ 

Q 
ɜɯɤ 

ȼɨɞɨɯɪɚɧɢɥɢɳɟ Z ɜɛ 
Z ɧɛ H N 

ɝɷɫ 
N 

ɝɚɪ Q 
ɮ 

Q 
ɥ 

Q 
ɢɫɩ 

ΔV, 
ɤɦ3 

Vɧ, 
ɤɦ3 

Vɤ, 
ɤɦ3 Z ɧ, ɦ Z ɤ, ɦ Z ɫɪ, ɦ 

XII  46 1 -1 0 44 213 257 258 69 0,57 5,67 5,10 277,00 275,99 276,50 241,93 34,06 77 77 

I 28 1 -1 0 26 240 266 267 69 0,62 5,10 4,48 275,99 274,84 275,42 241,99 32,93 77 77 

II  29 1 -1 0 27 52 79 80 69 0,14 4,48 4,34 274,84 274,56 274,70 240,30 33,90 24 24 

III  31 1 -1 0 29 39 68 69 69 0,10 4,34 4,24 274,56 274,36 274,46 240,15 33,81 20 ɩɨ 
ɜɯɤ 

IV  34 1 5 1 37 31 68 69 69 0,08 4,24 4,15 274,36 274,18 274,27 240,15 33,62 20 ɩɨ 
ɜɯɤ 

V 109 1 3 1 110 -42 68 69 69 -0,11 4,15 4,27 274,18 274,42 274,30 240,15 33,65 20 ɩɨ 
ɜɯɤ 

VI  263 1 0 1 261 -193 68 69 69 -0,47 4,27 4,73 274,42 275,33 274,87 240,15 34,22 20 ɩɨ 
ɜɯɤ 

VII  236 1 0 1 234 -166 68 69 69 -0,44 4,73 5,18 275,33 276,13 275,73 240,15 35,08 21 ɩɨ 
ɜɯɤ 

VIII  149 1 0 1 147 -79 68 69 69 -0,20 5,18 5,38 276,13 276,48 276,30 240,15 35,65 21 ɩɨ 
ɜɯɤ 

IX  129 1 0 1 127 -59 68 69 69 -0,16 5,38 5,54 276,48 276,74 276,61 240,15 35,96 22 ɩɨ 
ɜɯɤ 

X 112 1 -2 1 108 -40 68 69 69 -0,10 5,54 5,64 276,74 276,92 276,83 240,15 36,18 22 ɩɨ 
ɜɯɤ 

XI  84 1 -2 0 81 -11 70 71 69 -0,03 5,64 5,67 276,92 277,00 276,96 240,18 36,28 22 22 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 
Ɍɚɛɥɢɰɚ ȼ.2 - Ɋɟɠɢɦ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɨ ɦɨɳɧɨɫɬɹɦ 

                

Ɇɟɫɹ
ɰ 

Q 
ɛɵɬ 

ɉɨɬɟɪɢ Q ɩɨɥ 
ɛɵɬ 

Q ɜ-
ɳɚ 

Q 
ɝɷɫ 

Q 
ɧɛ 

Q ɜɯɤ 
ȼɨɞɨɯɪɚɧɢɥɢɳɟ Z ɜɛ 

Z ɧɛ H 
N 

ɝɷɫ 
N 

ɝɚɪ 
ɗ ɝɷɫ Q 

ɮ 
Q 
ɥ 

Q 
ɢɫɩ 

ΔV, 
ɤɦ3 

Vɧ, 
ɤɦ3 

Vɤ, 
ɤɦ3 

Z ɧ, ɦ Z ɤ, ɦ Z ɫɪ, ɦ 

XII 56 1 -1 0 54 204 258 259 69 0,55 5,67 5,12 277,00 276,03 276,52 241,94 34,08 77 77 57 

I 33 1 -1 0 31 235 266 267 69 0,61 5,12 4,51 276,03 274,91 275,47 241,99 32,98 77 77 55 
II  32 1 -1 0 30 64 94 95 69 0,17 4,51 4,34 274,91 274,57 274,74 240,49 33,75 28 24 20 

III  34 1 -1 0 32 52 84 85 69 0,13 4,34 4,21 274,57 274,30 274,44 240,37 33,57 25 
ɩɨ 
ɜɯɤ 

17 

IV 46 1 5 1 49 20 69 70 69 0,05 4,21 4,15 274,30 274,18 274,24 240,16 33,58 20 
ɩɨ 
ɜɯɤ 

15 

V 129 1 3 1 130 -61 69 70 69 -0,16 4,15 4,32 274,18 274,52 274,35 240,16 33,69 20 
ɩɨ 
ɜɯɤ 

15 

VI  290 1 0 1 288 -220 68 69 69 -0,53 4,32 4,85 274,52 275,55 275,03 240,15 34,39 20 
ɩɨ 
ɜɯɤ 

13 

VII 306 1 0 1 304 -235 69 70 69 -0,63 4,85 5,48 275,55 276,64 276,09 240,16 35,43 21 
ɩɨ 
ɜɯɤ 

15 

VIII 216 1 0 1 214 -75 139 140 69 -0,19 5,48 5,67 276,64 276,96 276,80 240,99 35,32 43 
ɩɨ 
ɜɯɤ 

31 

IX 191 1 0 1 189 0 189 190 69 0,00 5,67 5,67 276,96 276,96 276,96 241,44 35,03 58 
ɩɨ 
ɜɯɤ 

43 

X 172 1 -3 1 166 0 166 167 69 0,00 5,67 5,67 276,96 276,96 276,96 241,25 35,22 52 
ɩɨ 
ɜɯɤ 

37 

XI  94 1 -2 0 91 0 91 92 69 0,00 5,67 5,67 276,96 277,00 276,98 240,45 36,03 29 22 21 
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