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ȼȼȿȾȿɇɂȿ 
 

Ɋɨɫɫɢɹ ɨɛɥɚɞɚɟɬ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɦɨɳɧɵɯ ɝɢɞɪɨɩɨɬɟɧɰɢɚɥɨɜ ɜ ɦɢɪɟ. 
ɗɧɟɪɝɢɸ ɪɟɤ ɢɫɩɨɥɶɡɭɸɬ Ʉɢɬɚɣ, ɊɎ, Ȼɪɚɡɢɥɢɹ, Ʉɚɧɚɞɚ, ɂɧɞɢɹ, ɋɒȺ. 
Ƚɢɞɪɨɪɟɫɭɪɫɵ Ɋɨɫɫɢɢ  ɨɰɟɧɢɜɚɸɬɫɹ ɫɟɝɨɞɧɹ ɛɟɡ ɦɚɥɨɝɨ ɜ 900 ɦɥɪɞ. ɤȼɬ∙ɱ,   
ɨɞɧɚɤɨ,  ɩɨ ɫɬɟɩɟɧɢ ɨɫɜɨɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢ ɷɮɮɟɤɬɢɜɧɵɯ ɝɢɞɪɨɪɟɫɭɪɫɨɜ 
Ɋɨɫɫɢɹ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɡɧɚɱɢɬɟɥɶɧɨ ɭɫɬɭɩɚɟɬ  ɷɤɨɧɨɦɢɱɟɫɤɢ ɪɚɡɜɢɬɵɦ 
ɫɬɪɚɧɚɦ, ɷɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ ɧɟɦɧɨɝɢɦ ɩɪɟɜɵɲɚɟɬ 20 %, ɜ  ɬɨ 
ɜɪɟɦɹ ɤɚɤ ɜ ɋɒȺ ɢ Ʉɚɧɚɞɟ ɫɨɫɬɚɜɥɹɟɬ 50-55 %, ɚ ɜ ɪɹɞɟ ɫɬɪɚɧ Ɂɚɩɚɞɧɨɣ 
ȿɜɪɨɩɵ ɢ əɩɨɧɢɢ – ɨɬ 60 % ɞɨ 90 %. Ƚɢɞɪɨɩɨɬɟɧɰɢɚɥ Ɋɨɫɫɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚ 
50 % ɜ ɟɜɪɨɩɟɣɫɤɨɣ ɱɚɫɬɢ, ɧɚ 20% ɜ ɋɢɛɢɪɢ ɢ ɜɫɟɝɨ ɥɢɲɶ ɧɚ 3 % - ɧɚ Ⱦɚɥɶɧɟɦ 
ȼɨɫɬɨɤɟ. 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɤȼɬ∙ɱ ɧɚ Ƚɗɋ ɜ 7-10 ɪɚɡ, 
ɬɨ ɟɫɬɶ ɧɚ ɩɨɪɹɞɨɤ ɧɢɠɟ, ɱɟɦ ɧɚ ɬɟɩɥɨɜɵɯ ɢ ɚɬɨɦɧɵɯ ɫɬɚɧɰɢɹɯ. ɂɫɬɨɱɧɢɤ 
ɷɧɟɪɝɢɢ – ɬɟɤɭɳɚɹ ɜɨɞɚ, ɩɨɫɬɨɹɧɧɨ ɜɨɡɨɛɧɨɜɥɹɟɦɚɹ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɧɟɮɬɢ, ɝɚɡɚ, 
ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ ɢ ɹɞɟɪɧɨɝɨ ɝɨɪɸɱɟɝɨ. ȼ ɭɫɥɨɜɢɹɯ ɦɟɞɥɟɧɧɨɝɨ ɩɪɨɝɪɟɫɫɚ ɜ 
ɫɨɡɞɚɧɢɢ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɨɥɹ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ ɜ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɛɚɥɚɧɫɟ ɫɬɪɚɧɵ ɫɨ ɜɪɟɦɟɧɟɦ ɛɭɞɟɬ ɬɨɥɶɤɨ ɜɨɡɪɚɫɬɚɬɶ, ɚ 
ɭɪɨɜɟɧɶ ɪɚɡɜɢɬɢɹ ɷɧɟɪɝɟɬɢɤɢ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɨɬɪɚɠɚɟɬ ɞɨɫɬɢɝɧɭɬɵɣ ɬɟɯɧɢɤɨ-
ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɫɬɪɚɧɵ.  

ɐɟɥɶɸ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɪɚɛɨɬɤɚ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢ ɡɚɤɪɟɩɥɟɧɢɟɦ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ. 
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 1 Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ ɮɭɧɤɰ-
ɢɨɧɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
 

Ɇɚɥɵɣ ȿɧɢɫɟɣ – ɛɨɥɶɲɚɹ ɪɟɤɚ ɜ ɪɟɫɩɭɛɥɢɤɟ Ɍɵɜɚ, ɩɪɢɧɚɞɥɟɠɚɳɚɹ 
ɛɚɫɫɟɣɧɭ ȿɧɢɫɟɹ. ɉɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ ɪɟɤɢ ɫɨɫɬɚɜɥɹɟɬ 58700 ɤɦ2 

 
1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ 

 
 1.1.1 Ʉɥɢɦɚɬ 

 
Ʉɥɢɦɚɬ Ɍɭɜɵ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ. Ɂɢɦɚ ɞɥɢɬɫɹ ɫ ɧɨɹɛɪɹ ɩɨ ɚɩɪɟɥɶ. 

ȼ ɤɨɬɥɨɜɢɧɚɯ ɨɧɚ ɯɨɥɨɞɧɚɹ, ɛɟɡɜɟɬɪɟɧɧɚɹ, ɫ ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɫɨɥɧɟɱɧɨɣ 
ɩɨɝɨɞɵ. 

ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ −28,6 °C, ɢɸɥɹ +20,4 °C. 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɛɟɡɦɨɪɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 90 ɞɧɟɣ. 
ɗɤɫɬɪɟɦɚɥɶɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ, ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɟ ɛɥɢɡ ɫɬɜɨɪɚ: ɥɟɬɨɦ: +40,7°C, 
ɡɢɦɨɣ: −54°C. Ƚɨɞɨɜɚɹ ɚɦɩɥɢɬɭɞɚ ɤɨɥɟɛɚɧɢɣ ɬɟɦɩɟɪɚɬɭɪ ɫɨɫɬɚɜɥɹɟɬ 50°ɋ. ȼ 
ɬɚɛɥɢɰɟ 1.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɪɚɣɨɧɟ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɬɜɨɪɚ. 

 
Ɍɚɛɥɢɰɚ 1.1 – ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɪɚɣɨɧɟ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɬɜɨɪɚ 

Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 
Tmax,°ɋ -23 -16 -3 +12 +21 +26 +28 +25 +18 +8 -8 -20 
Tmin, °ɋ -33 -29 -17 -2 +5 +11 +14 +11 +4 -4 -17 -29 

 
Ɉɫɧɨɜɧɚɹ ɦɚɫɫɚ ɨɫɚɞɤɨɜ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɥɟɬɧɢɣ ɩɟɪɢɨɞ. ȼ ɚɜɝɭɫɬɟ 

ɧɟɪɟɞɤɢ ɨɛɢɥɶɧɵɟ ɥɢɜɧɟɜɵɟ ɨɫɚɞɤɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ Ɍɢɯɨɨɤɟɚɧɫɤɢɦɢ 
ɰɢɤɥɨɧɚɦɢ, ɩɪɨɧɢɤɚɸɳɢɦɢ ɫɨ ɫɬɨɪɨɧɵ Ɇɨɧɝɨɥɢɢ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɧɨɪɦɚ 
ɫɨɫɬɚɜɥɹɟɬ ɜ ɪɚɣɨɧɟ 218 ɦɦ. 

 
 1.1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 

 
Ⱦɥɢɧɚ ɪɟɤɢ — 563 ɤɦ, ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ — 58700 ɤɦ². ɉɢɬɚɧɢɟ ɪɟɤɢ 

ɫɧɟɝɨɜɨɟ ɢ ɞɨɠɞɟɜɨɟ. 
Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɡɚ ɪɟɤɨɣ Ɉɥɟɧёɤ ɡɚ ɩɟɪɢɨɞ 1930-1979 ɝɝ. 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ1. 
ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ: 
 W̅ˏːˑˆˑˎˈ˕ːˋˌ = Q̅ˏːˑˆˑˎˈ˕ːˋˌ ∙ t = ͸ͳ͹ ∙ ͵ͳͷ͵͸ͲͲͲ = ͳͻ,Ͷ ˍˏଷ             (1.1) 
 

ɝɞɟ Q̅ˏːˑˆˑˎˈ˕ːˋˌ – ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ ɢɡ ɩɪɢɥɨɠɟɧɢɹ Ⱥ, ɬɚɛɥɢɰɵ Ⱥ1. 
t - ɱɢɫɥɨ ɫɟɤɭɧɞ ɜ ɝɨɞɭ. 
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Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɨɬɦɟɬɤɢ ɭɪɨɜɧɹ 
ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.2, ɤɪɢɜɚɹ ɫɜɹɡɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 1.1. 

 
Ɍɚɛɥɢɰɚ 1.2 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɨɛɴёɦɚ ɨɬ ɨɬɦɟɬɤɢ ɭɪɨɜɧɹ ȼȻ 

Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɨɛɴɟɦɨɜ ɫɬɨɤɚ ɨɬ ɭɪɨɜɧɹ ɜɨɞɵ 
ZȼȻ , ɦ V, ɤɦ3 

713,00 0 
729,09 1 
736,71 2 
740,88 3 
743,78 4 
746,17 5 
748,07 6 
749,40 7 
750,20 8 
750,81 9 
751,70 10 
753,10 11 
753,50 12 
754,00 13 

 
 

 
Ɋɢɫɭɧɨɤ 1.1 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴёɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɨɬɦɟɬɤɢ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
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Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɟɣ ɪɚɫɯɨɞɨɜ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɡɚ ɥɟɬɧɢɣ ɢ 
ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.3, ɪɢɫɭɧɨɤ 1.2. 

 
Ɍɚɛɥɢɰɚ 1.3 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɢ ɨɬɦɟɬɤɢ ɇȻ ɨɬ ɪɚɫɯɨɞɚ 

Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬɦɟɬɨɤ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɬ ɪɚɫɯɨɞɨɜ. 
Ʌɟɬɧɹɹ Ɂɢɦɧɹɹ 

ZɇȻ, ɦ Q, ɦ3/ɫ ZɇȻ, ɦ Q, ɦ3/ɫ 
713,00 0 713,00 0 
714,00 90 714,00 70 
715,00 200 715,00 160 
716,00 380 716,00 300 
717,00 680 717,00 540 
718,00 1140 718,00 910 
719,00 1800 719,00 1440 
720,00 2750 720,00 2200 
721,00 4000 721,00 3200 
722,00 5750 722,00 3600 
723,00 7100 723,00 5680 

 

 
Ɋɢɫɭɧɨɤ 1.2 - Ʉɪɢɜɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɪɚɫɯɨɞɚ ɜɨɞɵ ɨɬ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɫɬɜɨɪɟ 

ɝɢɞɪɨɭɡɥɚ ɞɥɹ ɩɟɪɢɨɞɚ ɨɬɤɪɵɬɨɝɨ ɪɭɫɥɚ 
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 1.1.3 ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 

ɉɨ ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɟ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɜ ɪɚɣɨɧɟ ɫɬɜɨɪɚ Ȼɭɪɟɧɫɤɨɣ Ƚɗɋ   
ɩɪɟɨɛɥɚɞɚɟɬ ɡɨɧɚ ɫ ɫɟɣɫɦɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɶɸ 7 ɛɚɥɥɨɜ. 

ȼ ɨɫɧɨɜɚɧɢɢ ɪɟɤɢ Ɇɚɥɵɣ ȿɧɢɫɟɣ - ɫɤɚɥɶɧɵɟ ɩɨɪɨɞɵ: ɝɪɚɧɢɬ. 
 

 1.1.4 ɋɟɣɫɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 

Ɋɚɫɱɟɬɧɚɹ ɫɟɣɫɦɢɱɟɫɤɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ȼɭɪɟɧɫɤɨɣ Ƚɗɋ ɩɪɢ ɜɟɪɨɹɬɧɨɫɬɢ ɜɨɡɦɨɠɧɨɝɨ ɩɪɟɜɵɲɟɧɢɹ 1% 
ɪɚɜɧɚ 9 ɛɚɥɥɚɦ ɲɤɚɥɵ MSK-64. 
 

1.2 Ⱥɧɚɥɨɝɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɝɢɞɪɨɭɡɥɚ 
 

ȼ ɯɨɞɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɚɧɚɥɨɝɚ ɛɵɥɚ ɜɵɛɪɚɧɚ ɇɢɠɧɟ-
Ȼɭɪɟɣɫɤɚɹ Ƚɗɋ. 
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2 ȼɨɞɧɨ – ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ  
 

 2.1 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɜɨɞɵ 
 

2.1.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 

 ɤɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɡɚ ɥɟɬɧɢɣ ɢ ɡɢɦɧɢɣ ɩɟɪɢɨɞ, 
ɚ ɬɚɤɠɟ ɤɪɢɜɵɟ ɫɜɹɡɢ ɨɛɴɟɦɚ ɢ ɩɥɨɳɚɞɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
(ɬɚɛɥɢɰɚ 1.2 ɢ 1.3, ɪɢɫɭɧɨɤ 1.1 ɢ 1.2); 

 ɷɧɟɪɝɨɫɢɫɬɟɦɚ: ɈȾɍ ɋɢɛɢɪɢ, Ʉɪɚɫɧɨɹɪɫɤɨɟ ɊȾɍ, Pmax = 9144 Ɇȼɬ; 
 ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ kN = ͺ,ͺ; 
 ɧɚɝɪɭɡɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ kɧɚɝɪ = 2%; 
 ɚɜɚɪɢɣɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ kɚɜɚɪ = 8%; 
 ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ ∆h = 0,4 ɦ; 
 ɨɬɦɟɬɤɚ ɇɉɍ = 753 ɦ; 
 Q0,01% = 7150 ɦ3/ɫ; 
 Q0,1% = 6491 ɦ3/ɫ; 
 ɪɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɡɚ ɪɟɤɨɣ Ɇɚɥɵɣ ȿɧɢɫɟɣ ɡɚ ɩɟɪɢɨɞ 

1922-1972 ɝɝ. (ɩɪɢɥɨɠɟɧɢɟ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ1); 
 ɩɨɬɟɪɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɪɟɛɨɜɚɧɢɹ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 

ɤɨɦɩɥɟɤɫɚ, ɫɚɧɢɬɚɪɧɵɣ ɩɨɩɭɫɤ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 
 

Ɍɚɛɥɢɰɚ 2.1 – ɉɨɬɟɪɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ȼɏɄ ɢ ɫɚɧɢɬɚɪɧɵɣ ɩɨɩɭɫɤ 
Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 

Qɢɫɩ. , ɦ3/ɫ 1 1 1 2 3 5 6 5 3 2 2 1 
Qɮɢɥɶɬɪ. , ɦ3/ɫ 5 5 5 5 5 5 5 5 5 5 5 5 
Qɥɶɞɨɨɛɪ., ɦ3/ɫ 11 11 0 -22 -22 0 0 0 0 0 11 11 
QȼɏɄ , ɦ3/ɫ 355 

Qɫɚɧ. ɩɨɩ., ɦ3/ɫ 177 
 
 ɫɭɬɨɱɧɵɟ ɢ ɝɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ (ɩɥɚɤɚɬ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ 

ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ»). 
 

2.1.2 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
 

ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ. Ɋɚɫɱёɬɵ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɮɨɪɦɭɥɚɯ 2.1. ɢ 2.2. 

 

Ʉɦ=
Q˄˃ˊˑ˅ˑˈQభవలల  ˒ˑ ˏˈˉˈːˋ = ଶଽଷଶ଺ସ = ͳ,ͳʹ                                                                     (2.1) 

 

Ʉɩ=
Q˄˃ˊˑ˅ˑˈQభవలల  ˒ˑ ˒ˑˎˑ˅ˑˇ˟ˡ = ଵ଴଴଻ଵ଴ଶହ = Ͳ,ͻͺ                                                               (2.2) 
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Ⱥɧɚɥɨɝɢɱɧɨ ɜɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɞɥɹ 1931 ɝɨɞɚ ɩɨ 
ɮɨɪɦɭɥɚɦ 2.3 ɢ 2.4. 

 

Ʉɦ=
Q˄˃ˊˑ˅ˑˈQభవయభ  ˒ˑ ˏˈˉˈːˋ = ଶଽହଶ଻ଽ = ͳ,Ͳ͸                                                                            (2.3) 

 

Ʉɩ=
Q˄˃ˊˑ˅ˑˈQభవయభ  ˒ˑ ˒ˑˎˑ˅ˑˇ˟ˡ = ଵ଴ଵ଴ଵ଴଴଻ = ͳ                                                                        (2.4) 

 
Ⱦɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɛɭɞɭɬ ɪɚɜɧɵ 1, 

ɩɨɷɬɨɦɭ ɤɨɪɪɟɤɬɢɪɨɜɤɭ ɧɟ ɜɵɩɨɥɧɹɟɦ. 
ȼɫɟ ɢɬɨɝɨɜɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɩɨ ɩɨɥɨɜɨɞɶɸ ɢ ɦɟɠɟɧɢ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 2.2.  
 

Ɍɚɛɥɢɰɚ 2.2 – ɂɬɨɝɨɜɵɟ ɡɧɚɱɟɧɢɹ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
Ɇɟɫɹɰɵ Q90%, ɦ3/ɫ Q50%, ɦ3/ɫ 

1 235 250 
2 231 268 
3 223 293 
4 356 441 
5 913 1098 
6 1428 1496 
7 936 955 
8 757 772 
9 530 613 
10 314 303 
11 220 263 
12 210 234 

Qɫɪɟɞɧɟɝɨɞɨɜɨɣ., ɦ3/ɫ 529 581 
 

Ƚɢɞɪɨɝɪɚɮ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 2.1. 
 

 
Ɋɢɫɭɧɨɤ 2.1 – Ƚɢɞɪɨɝɪɚɮ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
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 2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵ-
ɪɚɛɨɬɤɢ ɧɚ ɨɫɧɨɜɟ ɜɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ 

 
 2.2.1 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɫ ɭɱɟɬɨɦ 
ɬɪɟɛɨɜɚɧɢɣ ȼХɄ 
 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɛɟɪɟɬɫɹ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ Q90% (ɬɚɛɥɢɰɚ 2.2) ɢ ɡɧɚɱɟɧɢɹ 
ɩɨɬɟɪɶ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɬɚɛɥɢɰɚ 2.1). Ɋɚɫɫɱɢɬɚɟɦ ɪɟɠɢɦ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ 
ɜɨɞɨɬɨɤɭ. ɉɪɢ ɪɚɫɱɟɬɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɮɨɪɦɭɥɵ 2.5-2.7. 

 
Qɩɨɥɟɡɧɨɟ = Q90%i - Q∑i                                                                                                (2.5) 
 H = ∇ʑʐ − ∇ʜʐ − ∆h                                                                                                 (2.6) 

 

 N= 
ሺQ˒ˑˎˈˊː˞ˌ ∙ୌ∙kˏሻଵ଴଴଴                                                                                                     (2.7) 

 
ȼɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ 

ɚɧɚɥɨɝɢɱɧɨ ɩɪɟɞɵɞɭɳɟɦɭ, ɢɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɵ 2.5-2.7, ɬɨɥɶɤɨ ɜɦɟɫɬɨ 
ɛɵɬɨɜɨɝɨ ɪɚɫɯɨɞɚ ɛɟɪёɦ ɪɚɫɯɨɞ ȼɏɄ.  

ɉɨɫɥɟ ɪɚɫɱɟɬɚ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ, ɧɟɨɛɯɨɞɢɦɨ 
ɫɪɚɜɧɢɬɶ ɞɚɧɧɵɣ ɪɟɠɢɦ ɫ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɜɨɞɨɬɨɤɭ. Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ 
ɫɧɚɱɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ∆N ɤɨɬɨɪɚɹ ɫɱɢɬɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2.8. 

 
∆N = Nɛɵɬ. - NȼɄɏ                                                                                               (2.8) 
 

ɉɨɫɥɟ ɪɚɫɱɟɬɚ ∆N ɧɚɯɨɞɢɬɶɫɹ ɚɥɝɟɛɪɚɢɱɟɫɤɚɹ ɫɭɦɦɭ ɜɫɟɯ ∆N ɢ 
ɩɪɨɜɟɪɹɟɬɫɹ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ. ȿɫɥɢ ɚɥɝɟɛɪɚɢɱɟɫɤɚɹ ɫɭɦɦɚ ∆N ɛɭɞɟɬ 
ɩɪɟɜɵɲɚɬɶ 0, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɫɟ ɪɚɫɫɱɢɬɚɧɨ ɜɟɪɧɨ. ȼɫɟ ɪɟɡɭɥɶɬɚɬɵ ɫɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɭ 2.3. 

 
Ɍɚɛɥɢɰɚ 2.3 – Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɜɧɟɧɢɹ ɞɜɭɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ 

№ ɦɟɫɹɰɚ 1 2 3 4 5 6 7 8 9 10 11 12 
Nɛɵɬ., Ɇȼɬ 53 70 84 119 205 290 348 286 192 120 118 85 
NȼɏɄ, Ɇȼɬ 115 115 116 116 116 116 116 116 116 116 115 115 ∆N, Ɇȼɬ -62 -45 -32 3 89 174 232 170 76 4 3 -29 ∑ ∆N, Ɇȼɬ 584 

 
ɉɨɫɥɟ ɫɪɚɜɧɟɧɢɹ ɞɜɭɯ ɪɟɠɢɦɨɜ ɫɬɪɨɢɬɶɫɹ ɛɚɥɚɧɫ ɷɧɟɪɝɢɢ ɩɨ ɫɪɟɞɧɢɦ 

ɝɨɞɨɜɵɦ ɦɨɳɧɨɫɬɹɦ. ɇɚ ɞɚɧɧɨɦ ɛɚɥɚɧɫɟ ɨɬɤɥɚɞɵɜɚɸɬɫɹ ɡɧɚɱɟɧɢɹ ɛɵɬɨɜɨɣ 
ɦɨɳɧɨɫɬɢ, ɦɨɳɧɨɫɬɢ ȼɏɄ ɢ ɦɨɳɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ.  

Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɩɨɤɚɡɚɧ ɧɚ ɩɥɚɤɚɬɟ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ». 
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2.2.2 Ɋɚɫɱɟɬ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɦɚɥɨɜɨɞɧɨɝɨ 
ɝɨɞɚ 
 

ɋɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚɱɢɧɚɟɬɫɹ ɩɟɪɜɵɣ ɦɟɫɹɰ ɩɨɫɥɟ ɩɨɥɨɜɨɞɶɹ. 
Ɋɚɫɯɨɞɵ Ƚɗɋ ɢ ɇȻ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2.9 ɢ 2.10. 

 
QȽɗɋ = Qɩɨɥɟɡɧɵɣ + Qɜɨɞɨɯɪɚɧɢɥɢɳɚ - Qɯɨɥɨɫɬɵɟ ɫɛɪɨɫɵ.                                               (2.9) 

 

QɇȻ = Qɲɥɸɡɨɜɚɧɢɹ + Qɮɢɥɶɬɪɚɰɢɢ + Qɯɨɥɨɫɬɵɟ ɫɛɪɨɫɵ  + QȽɗɋ                                      (2.10) 
 

ɇɚɱɚɥɶɧɵɣ ɨɛɴɟɦ ɪɚɜɟɧ ɨɛɴɟɦɭ ɩɪɢ ɨɬɦɟɬɤɟ ɇɉɍ. ɂɡɦɟɧɟɧɢɟ ɨɛɴɟɦɚ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɮɨɪɦɭɥɟ 2.11. 

 

dv = 
Q˅ˑˇˑ˘˓˃ːˋˎˋ˜˃ ∙ ୲cଵ଴వ                                                                                                     (2.11) 

 
ɝɞɟ tc – ɤɨɥɢɱɟɫɬɜɨ ɫɟɤɭɧɞ ɜ ɦɟɫɹɰɟ. 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ1, Ȼ2. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ȼɗɊ ɩɨ ɭɫɥɨɜɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ: 
 ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɹɧɜɚɪɹ, ɞɟɤɚɛɪɹ Nɝɚɪ = 408 Ɇȼɬ; 
 ɭɪɨɜɟɧɶ ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ ɍɆɈ = 741,9 ɦ; 
 ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ Vɩɨɥɟɡɧɵɣ = 6,7 ɤɦ3. 
Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 2.2.    

 

 
Ɋɢɫɭɧɨɤ 2.2 –Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ 
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 2.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ 
ɬɟɱɟɧɢɟ ɝɨɞɚ 
 

Ɋɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɭɬɟɦ ɜɩɢɫɵɜɚɧɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
ɜ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɡɨɧ ɪɚɛɨɬɵ. ɉɪɢ ɜɩɢɫɵɜɚɧɢɟ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫɭɬɨɱɧɚɹ ɜɵɪɚɛɨɬɤɚ ɩɨ ɮɨɪɦɭɥɟ 2.12. 
 

ɗ = Nɝɚɪ · t                                                                                                (2.12) 
 
ɝɞɟ t – ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ ɜ ɫɭɬɤɚɯ. 

 
ɉɪɢ ɜɵɩɢɫɵɜɚɧɢɢ ɫɬɚɧɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɧɟ ɡɚɬɪɚɝɢɜɚɬɶ ɡɨɧɵ ɪɚɛɨɬɵ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɬɚɧɰɢɣ. Ɍɚɤ ɠɟ ɩɪɢ ɜɩɢɫɵɜɚɧɢɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɬɚɧɰɢɢ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɭɬɨɱɧɚɹ ɜɵɪɚɛɨɬɤɚ. Ɋɚɫɱɟɬ ɫɭɬɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɢɡ ɝɨɞɨɜɨɣ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2.13. 

 

 Эʠ˖˕ˑ˚ː˞ˈʠ˖˜ˈ˔˕˅˖ˡ˜ˋˈ = 
Эˆˑˇˑ˅˃ˢʠ˖˜ˈ˔˕˅˖ˡ˜ˋˈଷ଺ହ                                                                                    (2.13) 

 
ɋɭɦɦɚɪɧɚɹ ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2.14. 

 
Nɪɚɛ. = Nɩɢɤ + Nɛɚɡɚ                                                                                                          (2.14) 
 
ȼɫɟ ɩɨɥɟɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.4. 
 

Ɍɚɛɥɢɰɚ 2.4 – Ɋɟɡɭɥɶɬɚɬɵ ɜɵɱɢɫɥɟɧɢɹ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ 

Ɇɟɫɹɰ 
Nɛɚɡɚ, 
Ɇȼɬ 

ɗɛɚɡɚ, 
ɦɥɧ.Ʉȼɬ·ɱ 

Nɩɢɤ, 
Ɇȼɬ 

ɗɩɢɤ, 
ɦɥɧ.Ʉȼɬ·ɱ 

Nɪɚɛɨɱɚɹ, 
Ɇȼɬ 

ɗɝɚɪ, 
ɦɥɧ.Ʉȼɬ·ɱ 

əɧɜɚɪɶ 75 1,8 410 8,0 485 9,8 
Ɏɟɜɪɚɥɶ 12 0,3 95 1,8 107 2,1 

Ɇɚɪɬ 9 0,22 85 1,8 94 2,0 
Ⱥɩɪɟɥɶ 17 0,41 75 1,5 92 1,9 

Ɇɚɣ 17 0,42 100 1,5 117 1,9 
ɂɸɧɶ 15 0,37 85 1,8 100 2,2 
ɂɸɥɶ 17 0,41 100 2,0 117 2,4 

Ⱥɜɝɭɫɬ 22 0,53 100 2,0 122 2,5 
ɋɟɧɬɹɛɪɶ 26 0,61 120 2,0 146 2,6 
Ɉɤɬɹɛɪɶ 30 0,72 145 2,0 175 2,7 
ɇɨɹɛɪɶ 31 0,75 160 2,0 191 2,8 
Ⱦɟɤɚɛɪɶ 75 1,8 410 8,0 485 9,8 

 
 
 
 



17 
 

 2.2.4 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɨɜ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɭɡɥɚ, ɪɚɫɱɟɬ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ 
 

ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɡɧɚɱɟɧɢɟ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɝɨɞɨɜɵɯ ɦɨɳɧɨɫɬɟɣ (ɩɪɢɥɨɠɟɧɢɟ Ȼ, ɬɚɛɥɢɰɚ Ȼ2). Ɋɚɫɱɟɬ 
ɪɟɡɟɪɜɨɜ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ 2.15-2.17. 

 Nː˃ˆ˓˖ˊˑ˚ː˞ˌ˓ˈˊ = Pɦɚɯ·0,03                                                                               (2.15) 

 Nʏ˅˃˓ˋˌː˞ˌ˓ˈˊ = Pɦɚɯ·0,1                                                                                            (2.16) 
 N˓ˈˊ.˒˓ˑˈˍ˕˓ˈˏ = N˓˃˄଺                                                                                                    (2.17) 

 
ȼɫɟ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 2.5. 
 
Ɍɚɛɥɢɰɚ 2.5 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

ɦɨɳɧɨɫɬɶ ɜ ɦɟɝɚɜɚɬɬɚɯ 

 
Ƚɪɚɮɢɤ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ, 

ɩɨɫɬɪɨɟɧɧɵɣ ɩɨ ɞɚɧɧɵɦ ɢɡ ɬɚɛɥɢɰɵ 2.5 ɩɪɟɞɫɬɚɜɥɟɧ ɩɥɚɤɚɬɟ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ».  

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2.18. 
 N˒˓ˑˈˍ˕.ʒЭʠ˖˔˕ = Nˢː˅˃˓˟˓˃˄ + N˓ˈˊ.˒˓ˑˈˍ˕ː˃ˆ˓ = Ͷͺͷ + ͳͲ = Ͷͻͷ ʛʑ˕                   (2.18) 
 
 
 
 

Ɇɟɫ 
ɇɚɝɪɭɡɤɚ ɫɢɫɬɟɦɵ Ƚɗɋ ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ Ɍɗɋ 
P Pɚɜɚɪ Ɋɧɚɝɪ Nɪɚɛ Nɧ Nɪɚɛ Nɧɚɝɪ Nɪɟɦ Nɪɚɛ Nɚɜɪ Nɪɟɦ 

1 9144 732 183 1642 33 485 10  7017 558  

2 8747 700 175 1532 31 107 2  7108 569  

3 8140 651 163 1423 28 94 2  6623 530  

4 7438 595 149 1313 26 92 2  6033 483  

5 6830 546 137 1204 24 117 2  5509 441 291 
6 6479 518 130 1094 22 100 2  5285 423 291 
7 6479 518 130 1094 22 117 2  5268 421 291 
8 6830 546 137 1204 24 122 2  5504 440 291 
9 7438 595 149 1313 26 146 3 81 5979 478  
10 8140 651 163 1423 28 175 4  6542 523  
11 8747 700 175 1532 31 191 4  7024 562  
12 9144 732 183 1642 33 485 10  7017 558  
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 2.2.5 Ɋɚɫɱɟɬ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ 
 

ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɵɩɨɥɧɹɟɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ. Ⱦɚɧɧɵɟ ɪɚɫɱɟɬɨɜ ɫɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, 
ɬɚɛɥɢɰɚ Ȼ.2. 

ɗɫɪ.ɦɧɨɝɨɥɟɬɧɹɹ = 1,393 ɦɥɪɞ.ɤȼɬ·ɱ. 
Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɡɚ ɫɪɟɞɧɟɜɨɞɧɵɣ ɢ 

ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɩɪɟɞɫɬɚɜɥɟɧ ɩɥɚɤɚɬɟ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ». 
 

2.3 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
 

ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ, 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɞɥɹ ɷɬɨɝɨ ɫɬɪɨɢɦ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɤɚɡɚɧɢɟɦ ɥɢɧɢɣ 
ɨɝɪɚɧɢɱɟɧɢɣ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɟ ɧɚ ɪɢɫɭɧɤɟ 10.1. 

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɨɥɶɡɭɟɦɫɹ ɦɟɬɨɞɢɤɨɣ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ 
ɦɟɬɨɞɢɱɟɫɤɨɦ ɩɨɫɨɛɢɢ «ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ Ƚɗɋ». Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɫɜɨɞɢɦ 
ɜ ɬɚɛɥɢɰɭ 2.6. 

 
Ɍɚɛɥɢɰɚ 2.6 – Ⱦɚɧɧɵɟ ɪɚɫɱёɬɚ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ. 

Ʉɪɢɜɵɟ ɫɜɹɡɢ 
ɇɚɩɨɪɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɪɚɫɱɟɬɧɨɣ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ 

Ƚɗɋ Qː˄, ˏଷ/c 
Zː˄.ˎ, ˏ Zː˄.ˊ, ˏ 

Hɇɉɍ, 
ɦ 

HɍɆɈ, 
ɦ 

Hʑʐˢː˅ H, ˏ Q, ˏଷ/c H, ˏ Q, ˏଷ/c 

0 713,1 713,1 39,5 28,4 35,2 36,0 1562,5 30,0 2014,1 
200 714,8 715,2 37,4 26,3 33,1 35,1 1602,6 29,0 1980,2 
400 716 716,5 36,1 25,0 31,8 34,2 1644,7 28,0 1945,8 
600 716,9 717,3 35,3 24,2 31,0 33,3 1689,2 27,0 1910,7 
800 717,4 717,8 34,8 23,7 30,5 32,4 1736,1 26,0 1875,0 
1000 717,8 718,2 34,4 23,3 30,1 31,5 1785,7 25,0 1838,6 
1200 718,1 718,5 34,1 23,0 29,8 30,6 1838,2 24,0 1801,4 
1400 718,4 718,8 33,8 22,7 29,5 29,7 1893,9 23,0 1763,5 
1600 718,6 719,1 33,5 22,4 29,2 28,8 1953,1 22,0 1724,7 
1800 718,9 719,4 33,2 22,1 28,9 27,9 2016,1 21,0 1685,1 
2000 719,1 719,8 32,8 21,7 28,5 
2200 719,4 720,1 32,5 21,4 28,2 
 

ɉɨ ɞɚɧɧɵɦ ɢɡ ɬɚɛɥɢɰɵ 2.6 ɛɵɥɨ ɜɵɩɨɥɧɟɧɨ ɩɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ 
ɩɨɥɹ, ɤɨɬɨɪɨɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 2.3 
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Ɋɢɫɭɧɨɤ 2.3 - Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 

 
ɉɨ ɪɟɠɢɦɧɨɦɭ ɩɨɥɸ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɡɧɚɱɟɧɢɹ ɧɚɩɨɪɨɜ: 
– ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫ax = ͵͹,ͷ  ɦ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ 

ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɇɉɍ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ; 

– ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ Hɪɚɫɱ = ʹͻ,͸ ɦ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ 
ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ; 

– ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫i୬ = ʹʹ,ʹ ˏ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɍɆɈ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ. 
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Zɜɛ,ɦ

Qɝɷɫ,ɦ3/ɫ

ɉɪɢ ɇɉɍ=753ɦ ɉɪɢ Zɜɛ1=748,7 ɦ
ɉɪɢ ɍɆɈ= 741,9 ɦ Qmin

ɨɝɪ. ɉɨ Nɭɫɬ ɨɝɪ.ɩɨ ɩɪɨɩ.ɫɩɨɫɨɛɧ.
Hmax=37,5ɦ

Hɪɚɫɱ=29,6 ɦ

Hmin=22,2 ɦ
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
 3.1 ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ 
 
 ɋ ɩɨɦɨɳɶɸ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɜɟɥɢɱɢɧɵ: 
 

 ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ H˓ = ʹͻ,͸ ˏ; 
 ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫i୬ = ʹʹ,ʹ ˏ; 
 ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪH୫ax = ͵͹,ͷ ˏ; 
 ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ܳ୫ax = ʹͳͻͲ ˏଷ ˔⁄ ; 

 
Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɚ ɩɨ ɫɩɪɚɜɨɱɧɵɦ 

ɦɚɬɟɪɢɚɥɚɦ ɩɨɞɛɢɪɚɟɦ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɬɢɩɵ ɝɢɞɪɨɬɭɪɛɢɧ, ɢɫɯɨɞɹ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 

1. Ɂɧɚɱɟɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ ɧɚɩɨɪɚ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɦɟɧɶɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɪɚɫɱɟɬɧɨɝɨ; 

2. Ɉɬɧɨɲɟɧɢɟ Hmin/Hmax = ʹʹ,ʹ/ͶͲ = Ͳ,ͷ͸. ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ 
ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ. 
 3. Ɇɚɤɫɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧ ɞɨɥɠɟɧ 
ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɤ ɦɟɫɬɭ ɦɨɧɬɚɠɚ. 
 Ⱦɢɚɩɚɡɨɧɭ ɧɚɩɨɪɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɬ  ɉɅ40ɚ-ȼ ɢ ɉɅ40ɛ-ȼ 

ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧ ɉɅ40ɚ - ȼ ɢ ɉɅ40ɛ - ȼ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ  
ɬɚɛɥɢɰɟ 3.1 

 
Ɍɚɛɥɢɰɚ 3.1 – ɉɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɉɚɪɚɦɟɬɪ ʞʚͶͲ˃ − ʑ ʞʚͶͲ˄ − ʑ 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ 
ɝɢɞɪɨɬɭɪɛɢɧɵ H୫ax, ˏ 40 40 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ H୫i୬/H୫ax 0,50 0,50 
Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞёɧɧɚɹ ɱɚɫɬɨɬɚ 

ɜɪɚɳɟɧɢɹ n୍୭′ , ˏˋː−ଵ 125 123 

Ɉɩɬɢɦɚɥɶɧɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ Q୍୭′ , ˎ/˔ 1020 1150 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ ηˏ୭ 0,913 0,904 
ɉɪɢɜɟɞɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ 

ɪɚɫɯɨɞ Q୍୫ax′ , ˎ/˔ 1800 1700 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ σ ˒˓ˋ Q୍୫ax′  0,65 0,65 

ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɊɄ Dଵˏ, ˏ 0,46 0,46 

ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ Hˏ, ˏ 4,0 12, 0 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɩɪɢ ɢɫɩɵɬɚɧɢɢ tˏ, ℃ 10,0 20,0 

 
ɇɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɬɭɪɛɢɧɵ ПЛ ͶͲɚ − В 

ɧɚɦɟɱɚɟɦ ɪɚɫɱёɬɧɭɸ ɬɨɱɤɭ Ɋ1, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɜɟɞɹ ɥɢɧɢɸ ݊ூ௢௣௧′  ɱɟɪɟɡ 
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ɨɩɬɢɦɭɦ ɄɉȾ. ɉɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ܳଵ˓′ = ͳ,͹Ͳ ˏଷ ˔ ⁄ . 
Ɍɚɤ ɠɟ ɧɚɦɟɱɚɟɦ ɪɚɫɱёɬɧɭɸ ɬɨɱɤɭ ɞɥɹ ПЛ ͶͲɛ − В, ɩɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ  ܳଵ˓′ = ͳ,͸ʹ ˏଷ ˔⁄ . 

ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 3.1. 
 η˕ = ͳ − ሺͳ − ηˏሻ (ሺͳ − εሻ + ε ∙ √DభˏDభఱ √ʜˏʜN˓భబ √νːνˏఱ )                                         (3.1) 

 
ɝɞɟ 𝜂ˏ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ 
ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; ߝ – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ  
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ; ܦଵˏ– ɞɢɚɦɟɬɪ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; ܦଵ – ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ; ܪˏ – ɧɚɩɨɪ ɧɚ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɟ; ܪ˓ – ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; ߥʜ – ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɧɚɬɭɪɧɨɣ  
ɝɢɞɪɨɬɭɪɛɢɧɵ; ߥʛ – ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ. 

 
Ⱦɥɹ ɜɵɛɪɚɧɧɵɯ ɬɢɩɨɜ ɝɢɞɪɨɬɭɪɛɢɧ 0,75 = ߝ. Ʉɢɧɟɦɚɬɢɱɟɫɤɢɣ 

ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɩɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ. 

ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɪɟɤɢ Ɇɚɥɵɣ ȿɧɢɫɟɣ – ݐʜ = 5(℃).  ߥʜ = 1,51∙ͳͲ଺ ( ˏଶ ˔⁄ ). 
Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 3.2. 
 ˃ܰ∗ = ͻ,ͺͳ ∙ ଵଶܦ ∙ ܳଵ′ ∙ ˓ܪ ∙ ˓ܪ√ ,∙ 𝜂˕ ∙ 𝜂ˆ ,                                                         (3.2) 

 
ɝɞɟ ܳଵ′ −ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; 𝜂ˆ − ɫɪɟɞɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɝɟɧɟɪɚɬɨɪɚ 
(ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ 𝜂ˆ = Ͳ,ͻ͹). 

 
ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 3.3. 
 ܼ˃ = 𝑁˖˔˕𝑁˃ ,                                                                                                       (3.3) 

 
ɝɞɟ N˖˔˕ = Ͷͻͷ Ɇȼɬ – ɪɚɫɱɟɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ. 
 

Ɋɚɫɫɱɢɬɚɧɧɨɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ. 
ɍɬɨɱɧɹɟɬɫɹ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɩɨ ɮɨɪɦɭɥɟ 3.4. 
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˃ܰ = 𝑁˖˔˕௓˃ ,                                                                                                    (3.4) 

 
ɋɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 3.5. 
 ݊௖∗ = ௡೛′ ∙√∆௣∙ு˓஽భ ,                                                                                                    (3.5) 

 
ɝɞɟ ݊௣′ − ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ Ƚɍɏ; ∆݌ = 𝜂ˆ𝜂ˏ– ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞёɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ 
ɦɨɞɟɥɢ ɤ ɧɚɬɭɪɟ. 
 

ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɹɬɶ 
ɛɥɢɠɚɣɲɟɟ ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɩɨ 
ɢɡɜɟɫɬɧɨɦɭ ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ. 

ɉɪɢɜɟɞɟɧɧɵɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɡɜɟɫɬɧɵɦ ɧɚɩɨɪɚɦ 
ɬɭɪɛɢɧɵ ܪ୫ax, ܪ˓ ɢ ܪ୫i୬, ɧɚɯɨɞɹɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ 3.6 – 3.8. 

 ݊ூ௠௔௫′ = ௡೎∙஽భ√ு೘𝑎ೣ∙∆௣ ;                                                                                                    (3.6) 

 ݊ூ˓′ = ௡೎∙஽భ√ு೛∙∆௣ ;                                                                                                    (3.7) 

 ݊ூ௠𝑖௡′ = ௡೎∙஽భ√ு೘𝑖೙∙∆௣.                                                                                                    (3.8) 

 
ɇɚ Ƚɍɏɟ ɩɪɨɜɨɞɢɦ ɥɢɧɢɢ ݊௠௔௫′ , ݊′˓ , ݊୫i୬′ . Ɉɩɪɟɞɟɥɹɟɦ ɨɤɨɧɱɚɬɟɥɶɧɨ 

ɩɨɥɨɠɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɧɚ 
ɥɢɧɢɢ ݊′˓  ɩɨɞɛɢɪɚɟɦ ɬɚɤɨɟ ɫɨɱɟɬɚɧɢɟ, ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɜɟɧɫɬɜɚ ɮɨɪɦɭɥɵ 3.9. 

 Qூ′ ∙ η˕ = 𝑁˃ଽ,଼ଵ∙஽భమ∙ு೛∙√ு೛∙𝜂ˆ.                                                                                          (3.9) 

 
ɉɪɚɜɚɹ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ ɹɜɥɹɟɬɫɹ ɤɨɧɫɬɚɧɬɨɣ ɩɪɢ ɜɫɟɯ ɢɡɜɟɫɬɧɵɯ ɟɝɨ 

ɩɚɪɚɦɟɬɪɚɯ, ɚ ɥɟɜɚɹ ɱɚɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɞɛɨɪɨɦ ɬɚɤɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ ݊′ூ ɪ, 
ɱɬɨɛɵ ɩɪɨɢɡɜɟɞɟɧɢɟ ܳ′ூ ∙ 𝜂Ɍ ɜ ɷɬɨɣ ɬɨɱɤɟ ɨɛɟɫɩɟɱɢɜɚɥɨ ɜɵɩɨɥɧɟɧɢɟ 
ɭɤɚɡɚɧɧɨɝɨ ɪɚɜɟɧɫɬɜɚ. 

Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɣ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɫɬɪɨɢɦ 
ɥɢɧɢɸ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ 
ɥɢɧɢɢ  ݊ூ௠𝑖௡′  ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɧɚɩɨɪɭ ܪ௠௔௫, ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ, 
ɩɨɞɫɬɚɜɢɜ ɜ ɭɪɚɜɧɟɧɢɟ 3.9 ɜɦɟɫɬɨ ɪɚɫɱɟɬɧɨɝɨ ɧɚɩɨɪɚ ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. 
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Ʌɢɧɢɸ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɫ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
ɩɟɪɟɫɱɢɬɚɟɦ ɜ ɤɨɨɪɞɢɧɚɬɭ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɥɹ ɞɜɭɯ ɡɧɚɱɟɧɢɣ 
ɧɚɩɨɪɚ ܪ௠௔௫ ɢ ܪ௠𝑖௡ ɩɨ ɮɨɪɦɭɥɟ 3.10. 

 Qூ′ = ொ೘𝑖೙௓a∙Dభమ∙√∆୮∙ு೘𝑖೙.                                                                                          (3.10) 

 
 3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 
 

Ɉɬɦɟɬɤɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 3.11. 
ʟ.ʙܼߘ   =  ܼː˄ሺܳː˄ሻ  +  (3.11)                                                                                     ;ݏܪ

 
ɝɞɟ ܼː˄ሺܳː˄ሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ܳː˄  ݏܪ – ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ. 
 
 ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɬɪɟɯ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ, ɫ ɬɨɱɤɢ 
ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ, ɫɥɭɱɚɟɜ, ɬɨ ɟɫɬɶ ɬɪɟɛɭɸɳɢɦɢ ɧɚɢɛɨɥɶɲɟɝɨ ɡɚɝɥɭɛɥɟɧɢɹ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ: 
– ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ 
ɧɚɩɨɪɟ; 
– ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ 
ɧɚɩɨɪɟ; 
– ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ 
ȼɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 3.12. 
 ʜ௦ = ʑ − ∇௓ː˄ሺொː˄ሻଽ଴଴ − 𝜎 ∙ ܪ − ͳ,ͷ + ∆ܼ˘.˒ˎ;                                                         (3.12) 

 
ɝɞɟ B = 10,33 ɦ ɜɨɞ.ɫɬ. - ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ; ∇ܼː˄ሺܳː˄ሻ-ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ ɞɚɧɧɨɦ ɪɚɫɯɨɞɟ; 

1,5 – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɨ ɤɚɜɢɬɚɰɢɢ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɶɧɨɣ 
ɝɢɞɪɨɬɭɪɛɢɧɵ ɤ ɧɚɬɭɪɧɨɣ; 

σ – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ; ∆ܼ˘.˒ˎ – ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ 
ɬɭɪɛɢɧ, ɞɥɹ ɉɅ ɬɭɪɛɢɧ ∆ܼ˘.˒ˎ= 0. 

 
ɉɪɟɠɞɟ ɱɟɦ ɧɚɣɬɢ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɪɚɫɯɨɞ 

ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɟɝɨ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɩɨ ɮɨɪɦɭɥɟ 3.13. 
 ܳ = ܳ ∙ ଶܦ ∙ ܼ˃ ∙ ݌∇√ ∙  (3.13)                                                                         ;ܪ
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ɝɞɟ ܳ – ɪɚɫɯɨɞ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɨɬɚɯ ɜɪɚɳɟɧɢɹ ɜ ɬɨɱɤɟ ɧɚ Ƚɍɏ. ܦଶ – ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ. ܼɚ – ɱɢɫɥɨ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ; ∆˓ = η˕ηˏ – ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞɟɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ 

ɦɨɞɟɥɢ ɤ ɧɚɬɭɪɟ; 
ɇ – ɧɚɩɨɪ (ɦɚɤɫɢɦɚɥɶɧɵɣ, ɦɢɧɢɦɚɥɶɧɵɣ, ɪɚɫɱɟɬɧɵɣ) 
 
ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2. 
 

Ɍɚɛɥɢɰɚ 3.2 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ 
Ɍɢɩ ɬɭɪɛɢɧɵ ܦଵ , ˏ ݊௖, ˑ˄/ˏˋ  ː ௔ܰ , ʛʑ˕ ʜ௦ଵ, ˏ ʜ௦ଶ, ˏ ʜ௦ଷ, ˏ ܼ˓ˍ, ˏ 𝜎 𝜂˓˕ 

ɉɅ 40ɚ - ȼ 6,30 115,4 82,5 -2,84 -7,65 -2,47 708,47 0,45 0,909 
8,00 88,2 123,75 -1,73 -5,73 0,97 711,22 0,47 0,907 

ɉɅ 40ɛ - ȼ 7,50 93,8 123,75 -2,40 -7,65 -5,05 709,32 0,53 0,893 
8,00 85,7 123,75 -0,40 -4,39 -0,40 712,55 0,42 0,901 

 
ȼɵɛɪɚɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɬɭɪɛɢɧɚ ɉɅ40ɚ-ȼ-630, ɨɧɚ ɹɜɥɹɟɬɫɹ 

ɨɩɬɢɦɚɥɶɧɵɦ ɜɚɪɢɚɧɬɨɦ ɩɨ ɫɨɜɨɤɭɩɧɨɫɬɢ ɩɨɤɚɡɚɬɟɥɟɣ: 
 ɧɚɢɦɟɧɶɲɢɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɤɨɧɤɭɪɟɧɬɧɨɣ  ɬɭɪɛɢɧɨɣ (ɗɤɨɧɨɦɢɹ ɧɚ ɦɚɬɟɪɢɚɥɟ) 
 ɭɞɨɜɥɟɬɜɨɪɹɸɳɚɹ ɭɫɥɨɜɢɸ ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ (ɷɤɨɧɨɦɢɹ ɧɚ 

ɩɪɨɜɟɞɟɧɢɢ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ); 
 ɜɵɫɨɤɨɟ ɡɧɚɱɟɧɢɟ ɄɉȾ ɜ ɨɩɬɢɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɢ ɜ ɪɚɫɱёɬɧɨɣ 

ɬɨɱɤɟ; 
 ɨɩɬɢɦɭɦ ɄɉȾ ɧɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ 

ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɦɟɠɞɭ ɥɢɧɢɹɦɢ ݊ூ௣′  ɢ ݊ூ௠𝑖௡′ . 
 ɤɚɜɢɬɚɰɢɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɢɦɟɧɶɲɢɣ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɤɨɧɤɭɪɟɧɬɧɨɣ ɬɭɪɛɢɧɨɣ (ɉɪɨɞɥɟɧɢɟ ɫɪɨɤɚ ɫɥɭɠɛɵ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ). 
Ⱦɚɥɶɧɟɣɲɢɣ ɪɚɫɱёɬ ɜɟɞёɬɫɹ ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɬɭɪɛɢɧɵ ɉɅ40ɚ-ȼ-630. 

ȿё ɪɚɛɨɱɚɹ ɡɨɧɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ ɧɚ ɪɢɫɭɧɤɟ ȼ.1. 
 

3.3 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 
ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 3.14. 
 ܵːˑˏ = 𝑁𝑎௖௢௦𝜑 = ଼ଶ,ହ଴,଼ = ͳͲ͵,ͳʹ ʛʑ ∙ ʏ;                                                          (3.14) 

 
ɝɞɟ cosφ - ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɩɪɢɧɢɦɚɟɦɵɣ cosφ = Ͳ,ͺ ÷ Ͳ,ͻͷ 
 

ɑɢɫɥɨ ɩɨɥɸɫɨɜ ɝɟɧɟɪɚɬɨɪɚ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 3.15. 
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݌ = ଺଴଴଴௡೎ = ଺଴଴଴ଵଵହ,ସ = ͷʹ;                                                                               (3.15) 

 
ɉɨ ɪɚɫɫɱɢɬɚɧɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɩɨɞɛɢɪɚɟɦ ɫɟɪɢɣɧɵɣ ɝɟɧɟɪɚɬɨɪ. Ʌɭɱɲɟ 

ɜɫɟɝɨ ɩɨɞɯɨɞɢɬ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɬɢɩɚ ɋȼ-1070/145-52. ȿɝɨ ɩɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.3. 

 
Ɍɚɛɥɢɰɚ 3.3 – ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ-1070/145-52 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ, ɆȼȺ Sɧɨɦ 100 

ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ Pɧɨɦ 80 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, ɨ.ɟ. cos𝜑 0,8 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ Uɧɨɦ 13,8 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, ɤȺ Iɧɨɦ 4,19 

ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ nɧɨɦ 115,4 

ɋɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɨ.ɟ. Xd” 0,22 

ɋɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ Ɍɢɪɢɫɬɨɪɧɚɹ ɧɟɡɚɜɢɫɢɦɚɹ (ȼ ɢ ɉȼ) 

ɂɫɩɨɥɧɟɧɢɟ Ɂɨɧɬɢɱɧɨɟ 

 
3.4 ȼɵɛɨɪ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 
ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɞɥɹ ɬɭɪɛɢɧɵ ɉɅ40ɚ-ȼ-630 ɨɩɪɟɞɟɥɢɦ ɬɢɩ 

ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ:  
Ɇɇɍ 10/1 – 40 – 12,5 – 2 
Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ɜɦɟɫɬɢɦɨɫɬɶɸ 10 ɦ3, 

ɫɨɫɬɨɹɳɢɦ ɢɡ ɨɞɧɨɝɨ ɫɨɫɭɞɚ ɧɚ ɞɚɜɥɟɧɢɟ 4 Ɇɉɚ, ɫ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ  
ȽȺ10/1 – 40, ɢɦɟɸɳɢɦ ɦɚɫɥɨɧɚɫɨɫɧɵɣ ɚɝɪɟɝɚɬ ɆȺ12,5–2 ɜɦɟɫɬɢɦɨɫɬɶɸ ɛɚɤɚ 
12,5 ɦ3 ɫ ɞɜɭɦɹ ɧɚɫɨɫɚɦɢ. 

Ɍɚɤ ɤɚɤ ɬɭɪɛɢɧɚ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ, ɬɨ ɜɵɛɢɪɚɟɬɫɹ, ɫɨɝɥɚɫɧɨ 
ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ, ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ ɬɢɩɚ ɗȽɊɄ-100-4. 

ȼ ɦɚɲɢɧɧɨɦ ɡɚɥɟ ɞɥɹ ɦɨɧɬɚɠɚ ɢ ɞɟɦɨɧɬɚɠɚ ɨɫɧɨɜɧɨɝɨ ɝɢɞɪɨɫɢɥɨɜɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ 2 ɩɨɥɭɤɨɡɥɨɜɵɯ ɤɪɚɧɚ ɝ/ɩ 160 ɬ. ȼ 
ɤɚɱɟɫɬɜɟ ɩɨɞɴёɦɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɞɥɹ ɩɥɨɫɤɢɯ ɡɚɬɜɨɪɨɜ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ 
ɩɪɢɧɢɦɚɟɦ ɤɨɡɥɨɜɨɣ ɤɪɚɧ ɝ/ɩ 50 ɬ, ɚ ɞɥɹ ɩɨɞɴɟɦɚ ɫɨɪɨɭɞɟɪɠɢɜɚɸɳɢɯ ɪɟɲёɬɨɤ, 
ɡɚɬɜɨɪɨɜ ɬɭɪɛɢɧɧɵɯ ɜɨɞɨɜɨɞɨɜ ɩɪɢɧɢɦɚɟɦ ɤɨɡɥɨɜɨɣ ɤɪɚɧ ɝ/ɩ 100 ɬ.  
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 
 4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ Ƚɗɋ 
 
 Ƚɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ Ȼɭɪɟɧɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɜ ɪɚɡɥɢɱɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɚɯ ɢ ɨɬɜɟɱɚɬɶ ɬɚɤɢɦ 
ɬɪɟɛɨɜɚɧɢɹɦ, ɤɚɤ ɧɚɞɟɠɧɨɫɬɶ, ɦɚɧёɜɪɟɧɧɨɫɬɶ, ɭɞɨɛɫɬɜɨ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. Ɍɚɤɠɟ ɫɯɟɦɚ ɞɨɥɠɧɚ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɭɫɥɨɜɢɹɦ ɨɩɬɢɦɢɡɚɰɢɢ 
ɡɚɬɪɚɬ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɸ. 
 ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ ɫɬɪɨɹɬɫɹ ɩɨ ɛɥɨɱɧɨɦɭ ɩɪɢɧɰɢɩɭ: ɝɟɧɟɪɚɬɨɪɵ 
ɫɨɟɞɢɧɹɸɬɫɹ ɜ ɛɥɨɤɢ ɫ ɩɨɜɵɲɚɸɳɢɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ ɢ ɨɫɭɳɟɫɬɜɥɹɸɬ 
ɩɚɪɚɥɥɟɥɶɧɭɸ ɪɚɛɨɬɭ ɧɚ ɜɵɫɨɤɨɦ ɧɚɩɪɹɠɟɧɢɢ. 
 ɇɚ ɩɪɚɤɬɢɤɟ ɩɨɥɭɱɢɥɢ ɩɪɢɦɟɧɟɧɢɟ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦɢ ɢ 
ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ. ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ, ɤ ɤɚɠɞɨɦɭ ɝɟɧɟɪɚɬɨɪɭ 
ɩɨɞɤɥɸɱɚɟɬɫɹ ɨɞɢɧ ɩɨɜɵɲɚɸɳɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ; ɜɨ-ɜɬɨɪɨɦ: ɭɠɟ ɞɜɚ 
ɝɟɧɟɪɚɬɨɪɚ ɨɛɴɟɞɢɧɹɸɬɫɹ ɜ ɛɥɨɤ ɫ ɨɞɧɢɦ ɬɪɟɯɮɚɡɧɵɦ ɩɨɜɵɲɚɸɳɢɦ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɢɥɢ ɫ ɝɪɭɩɩɨɣ, ɫɨɫɬɨɹɳɟɣ ɢɡ ɬɪɟɯ ɨɞɧɨɮɚɡɧɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
 Ⱦɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɯɟɦɵ 
ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ. Ɍɟɯɧɢɤɨ-ɗɤɨɧɨɦɢɱɟɫɤɨɦɭ ɨɛɨɫɧɨɜɚɧɢɸ ɜɵɛɨɪɚ 
ɛɭɞɟɬ ɨɬɜɟɞɟɧ ɨɬɞɟɥɶɧɵɣ ɪɚɡɞɟɥ ɩɪɨɟɤɬɚ. ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɭɤɪɭɩɧɟɧɧɨɝɨ 
ɛɥɨɤɚ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.1. 
 

 
Ɋɢɫɭɧɨɤ 4.1 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɭɤɪɭɩɧɟɧɧɨɝɨ ɛɥɨɤɚ 
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4.2 ȼɵɛɨɪ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
 

ȼɵɛɨɪ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɬɢɩɚ, 
ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɤɨɥɢɱɟɫɬɜɚ. 
 Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɛɥɨɤɚ ɜ ɫɟɬɶ ɛɟɡ 
ɭɱɟɬɚ ɦɨɳɧɨɫɬɢ, ɪɚɫɯɨɞɭɟɦɨɣ ɧɚ ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɢ ɚɝɪɟɝɚɬɧɵɟ ɧɭɠɞɵ. 
 Ɋɚɫɫɱɢɬɚɟɦ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ. 
ɉɨ ɩɨɥɭɱɟɧɧɨɦɭ ɡɧɚɱɟɧɢɸ, ɭɱɢɬɵɜɚɹ ɪɚɛɨɬɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫ ɧɟɞɨɝɪɭɡɨɦ, ɜ 
ɤɚɬɚɥɨɝɟ ɈɈɈ «Ɍɨɥɶɹɬɬɢɧɫɤɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ» ɜɵɛɢɪɚɟɦ ɩɨɞɯɨɞɹɳɢɣ 
ɜɚɪɢɚɧɬ. Ɋɚɫɱёɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɮɨɪɦɭɥɟ 4.1. 
 S˕.˄. = ʟʒ ːˑˏ−ʟ˔.ː.c୭ୱ 𝜑 = ଼଴−ሺ଼଴∙଺∙଴,଴ଵሻ଴,଼଴ = ͻͶ ʛʑʏ;                                                         (4.1) 

 
ɝɞɟ cos 𝜑 – ɧɨɦɢɧɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɨ.ɟ. 

Pɫ.ɧ. – ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ. 
 
 ɂɡ ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɤɚɬɚɥɨɝɚ ɜɵɛɢɪɚɟɦ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɢɩɚ ɌȾɐ-125000/220-ɍ1. ȿɝɨ ɩɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ 
ɜ ɬɚɛɥɢɰɟ 4.1. 
 
Ɍɚɛɥɢɰɚ 4.1 – ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-125000/220-ɍ1 Sːˑˏ, ɆȼȺ Uʑʜ, ɤȼ Uʜʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ I˘,% 

125 242 13,8 11 380 90 0,55 
 
 Ɇɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɫɯɟɦɟ ɫ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ ɪɚɫɫɱɢɬɚɟɦ 
ɩɨ ɮɨɪɦɭɥɟ 4.2. 
 S˕.˄. = ଶ∙ʟʒ ːˑˏ−ʟ˔.ː.c୭ୱ 𝜑 = ଶ∙଼଴−ሺ଼଴∙଺∙଴,଴ଵሻ଴,଼଴ = ͳͻͶ ʛʑʏ.                                                  (4.2) 

 
 ɋɧɨɜɚ ɨɛɪɚɳɚɟɦɫɹ ɤ ɤɚɬɚɥɨɝɭ ɈɈɈ «Ɍɨɥɶɹɬɬɢɧɫɤɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ» ɢ 
ɜɵɛɢɪɚɟɦ ɨɬɬɭɞɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɢɩɚ ɌȾɐ-250000/220-ɍ1, ɩɚɫɩɨɪɬɧɵɟ 
ɞɚɧɧɵɟ ɤɨɬɨɪɨɝɨ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.2. 
 
Ɍɚɛɥɢɰɚ 4.2 – ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-250000/220-ɍ1 Sːˑˏ, ɆȼȺ Uʑʜ, ɤȼ Uʜʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ I˘,% 

250 242 13,8 11 600 150 0,5 
 
4.3 ȼɵɛɨɪ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 
 

 ȼɵɛɨɪ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ 
ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɬɭɪɛɢɧɵ. 
ɂɫɯɨɞɹ ɢɡ ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ, ɩɨɞɯɨɞɢɬ ɬɢɩ ɋȼ-1070/145-52.  
 ɉɚɪɚɦɟɬɪɵ ɷɬɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3. 
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Ɍɚɛɥɢɰɚ 4.3 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ-1070/145-52 Sːˑˏ, ɆȼȺ ܲː ˑˏ, Ɇȼɬ cos 𝜑 ܷːˑˏ, ɤȼ ܫːˑˏ, ɤȺ xd′′ xd′ xd η 
100 80 0,8 13,8 4,19 0,22 0,34 1,1 0,976 
 
4.4 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

 
 Ⱦɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ, 
ɫɨɫɬɚɜɥɹɟɬ 1% ɨɬ ɦɨɳɧɨɫɬɢ ɜɫɟɯ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ. Ɋɚɫɱёɬ 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɮɨɪɦɭɥɟ 4.3. 
 S˔.ː. = Ͳ,Ͳͳ ∙ ͸ ∙ ܵʒ ːˑˏ = Ͳ,Ͳͳ ∙ Ͷ ∙ ͳͲͲ = ͸ͲͲͲ ˍʑʏ.                                      (4.3) 
 
 ȼ ɤɚɬɚɥɨɝɟ ɤɨɦɩɚɧɢɢ «ɋɥɚɜɗɧɟɪɝɨ» ɜɵɛɢɪɚɟɦ ɞɜɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɢɩɚ 
ɌɋɁ-6300/13,8-ɍ3 ɫ ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɩɚɫɩɨɪɬɧɵɦɢ ɞɚɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 4.4. 
 
Ɍɚɛɥɢɰɚ 4.4 – ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ-6300/13,8-ɍ3 Sːˑˏ, ɤȼȺ Uʑʜ, ɤȼ Uʜʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ I˘,% 

6300 13,8 6,3 7 42 10 0,5 
 

4.5 Ɋɚɫɱёɬ ɩɚɪɚɦɟɬɪɨɜ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 
 
 Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɹɳɢɯ ɨɬ ɫɬɚɧɰɢɢ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ ɩɨ 
ɮɨɪɦɭɥɟ 4.4. 
 ݊௪ = ଺∙ௌʒ ːˑˏ−ௌ˔.ː.௉˒ ˓ˈˇ.∙ kcos 𝜑 + ͳ = ଺∙ଵ଴଴−ସଵଷହ∙భ,మబ,ఴ + ͳ = Ͷ;                                            (4.4) 

  
ɝɞɟ ܲ˒ ˓ˈˇ. = 135 – ɩɪɟɞɟɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɥɢɧɢɢ 220 ɤȼ, Ɇȼɬ; 

k = 1,2 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɞɥɹ ȼɅ 220 ɤȼ. 
 
 Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɚɟɦ ɪɚɛɨɱɢɣ ɬɨɤ, ɩɪɨɯɨɞɹɳɢɣ ɱɟɪɟɡ ɨɞɧɭ ɥɢɧɢɸ ɩɨ 
ɮɨɪɦɭɥɟ 4.5. 
ܫ˓  ˃˄. = ଺∙ௌʒ ːˑˏ−ௌ˔.ː.√ଷ∙௎ːˑˏ.∙௡ೢ = ଺∙ଵ଴଴−଺√ଷ∙ଶଶ଴∙ସ = ͵͹Ͳ (4.5)                                              .ܣ 

 
 ɂɫɩɨɥɶɡɭɹ ɪɚɛɨɱɢɣ ɬɨɤ, ɜɵɱɢɫɥɢɦ ɬɨɤ ɪɚɫɱɟɬɧɵɣ ɩɨ ɮɨɪɦɭɥɟ 4.6. 
.˚˔˃˓ܫ  = ௧ߙ ∙ 𝑖ߙ ∙ ͵Ͷ͹ = ͳ,Ͳͷ ∙ ͳ ∙ ͵͹Ͳ = ͵ͺͻ ʏ;                                              (4.6) 
 
ɝɞɟ ߙ௧ = 1,05 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɱɢɫɥɨ ɱɚɫɨɜ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɧɚɝɪɭɡɤɢ; 
 .𝑖 = 1 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɷɬɚɩɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚߙ      



29 
 

 ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱɟɬɧɨɝɨ ɬɨɤɚ ɜɵɛɢɪɚɟɦ ɩɪɨɜɨɞ ɬɢɩɚ Ⱥɋ-400/51, 
ɩɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.5 
 
Ɍɚɛɥɢɰɚ 4.5 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɩɪɨɜɨɞɚ Ⱥɋ-400/51 
ɋɟɱ. ɠɢɥɵ, ɦɦ ɋɟɱ. ɫɟɪɞɟɱɧɢɤɚ, ɦɦ ݎ଴.˖ˇ., Ɉɦ/ɤɦ ܺ଴.˖ˇ., Ɉɦ/ɤɦ ܫˇˑ˒, Ⱥ 

400 51 0,075 0,42 825 
 

ɉɪɨɜɟɪɢɦ ɩɪɨɜɨɞ ɧɚ ɧɚɝɪɟɜ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɣ ɥɢɧɢɢ, ɢɫɩɨɥɶɡɭɹ 
ɮɨɪɦɭɥɭ 4.7. 

ܫ˓  ˃˄. = ଺∙ௌʒ ːˑˏ−ௌ˔.ː.√ଷ∙௎ːˑˏ.∙ሺ௡ೢ−ଵሻ = ଺∙ଵ଴଴−଺√ଷ∙ଶଶ଴∙ଷ = ͶͻͶ (4.7)                                              .ܣ 

 
 Ɍ.ɤ. ܫ > .˅˃.˒ܫˇˑ˒., ɨɤɧɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɜɵɛɪɚɧɧɵɣ ɬɢɩ ɩɪɨɜɨɞɚ. 

 
 4.6 ȼɵɛɨɪ ɫɯɟɦɵ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ 

 
 4.6.1 Ɋɚɫɱёɬ ɡɚɬɪɚɬ ɧɚ ɫɯɟɦɭ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ 

 
 ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɄɊɍɗ ɩɨ ɮɨɪɦɭɥɟ 4.8. 
ˠଵ˖˓ˍܭ  = ݇˔˕ ∙ ݊˅ ∙ ݇ˢ˚ = ʹ,ͳ ∙ ͳͷ ∙ ͳ͹ͺͲͲ = ͷ͸Ͳ͹ͲͲ ˕˞˔. ˓˖˄. ;                (4.8) 
 
ɝɞɟ ݇˔˕ = 2,1 – ɫɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɬɨɢɦɨɫɬɢ; 
       ݊ ˅ = 15 – ɤɨɥɢɱɟɫɬɜɨ ɜɵɤɥɸɱɚɬɟɥɟɣ ɜ ɫɯɟɦɟ. 
 
 Ɋɚɫɫɱɢɬɚɟɦ ɩɨɥɧɭɸ ɫɬɨɢɦɨɫɬɶ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɩɨ 
ɮɨɪɦɭɥɟ 4.9. 
ܭ  = ݊˕˓ ∙ ˓˕ܭ + ݊˕˔ː ∙ ː˔˕ܭ + ˠଵ˖˓ˍܭ = ͸ ∙ ͺͲͲͲͲ + ʹ ∙ ͵͵ͲͲ + ͷ͸Ͳ͹ͲͲ == ͳͲͶ͹͵ͲͲ;                                                                                                              (4.9) 
 
ɝɞɟ ݊˕˓ = 6 – ɤɨɥɢɱɟɫɬɜɨ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜ ɫɯɟɦɟ; 
     ݊ ˕˔ː = 2 – ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 
 
 ȼɪɟɦɹ ɧɚɢɛɨɥɶɲɢɯ ɩɨɬɟɪɶ ɞɥɹ ɝɪɚɮɢɤɚ ɫ ɜɵɪɚɠɟɧɧɵɦ ɦɚɤɫɢɦɭɦɨɦ 
ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 4.10. 
 𝜏 = ͺ͹͸Ͳ ∙ ቀͲ,ͳʹͶ + ೘்𝑎ೣଵ଴ర ቁ = ͺ͹͸Ͳ ∙ ቀͲ,ͳʹͶ + ସ଴଴଴ଵ଴ర ቁ = ͶͷͻͲ ˚;             (4.10) 

 
ɝɞɟ ௠ܶ௔௫ = 4000 – ɜɪɟɦɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ. 
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 ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɥɢɧɢɹɯ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ 
ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 4.11. 
ܣ∆  = (∆௉̱௡˕˓ ∙ 𝜏 + ݊˕˓ ∙ ∆ܲ̆ ˘ ∙ ͺ͹͸Ͳ) + ଵ௡ೢ ቀௌˍ˓˖ˠ௎ːˑˏቁଶ ∙ .ˇ˖.௢ݎ ∙ ˎ˅ܮ ∙ 𝜏;                (4.11) 

 
ɝɞɟ ݎ௢.˖ˇ. = 0,075 – ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ, Ɉɦ/ɤɦ. 
 

ܣ∆  = ሺ͸͵ ∙ ͶͷͻͲ + ͷͶͲ ∙ ͺ͹͸Ͳሻ + ଵସ ቀହ଺ସଶଶ଴ቁଶ ∙ ͸,ͺ ∙ ͶͷͻͲ = ͷͲͻ͸͵ʹͺ ˍʑ˕ ∙ ˚ 

 
ɂɡɞɟɪɠɤɢ ɩɨɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 4.12. 
 ʗ = ܣ∆ ∙ ʢˑ = ͷͲͻ͸͵ʹͺ ∙ ͵,ͷʹ = ͳ͹ͻ͵ͻ ˕˞˔. ˓˖˄;                                   (4.12) 

 
ɝɞɟ ʢˑ = 3,52 – ɨɞɧɨɫɬɚɜɨɱɧɵɣ ɬɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɜ ɪɟɫɩɭɛɥɢɤɟ Ɍɵɜɚ. 
 
 ȼ ɡɚɤɥɸɱɟɧɢɟ ɪɚɫɫɱɢɬɚɟɦ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɯɟɦɵ 
ɩɨ ɮɨɪɦɭɥɟ 4.13. 
 ʖ = ʙ ∙ ʔː + ʗ = Ͳ,ͳͷ ∙ ͷ͸Ͳ͹ͲͲ + ͳ͹ͻ͵ͻ = ͳ͹ͷͷʹͻ ˕˞˔. ˓˖˄;           (4.13) 
 
ɝɞɟ ʔː = 0,15 – ɤɨɷɮɮɢɰɢɟɧɬ ɫɪɚɜɧɢɬɟɥɶɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɷɥɟɤɬɪɨɷɧɟɪɝɟ-
ɬɢɤɢ, ɩɪɢɧɹɬɵɣ ɫɨɝɥɚɫɧɨ ɩɪɢɤɚɡɭ Ɇɢɧɫɬɪɨɹ №209 15.09.92. 

 
 4.6.2 Ɋɚɫɱёɬ ɡɚɬɪɚɬ ɧɚ ɫɯɟɦɭ ɫ ɭɤɪɭɩɧёɧɧɵɦ ɛɥɨɤɨɦ 
 
 ȼɵɱɢɫɥɢɦ ɫɬɨɢɦɨɫɬɶ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (ɮɨɪɦɭɥɚ 4.8): 
 
ˠଶ˖˓ˍܭ  = ݇˔˕ ∙ ݊˅ ∙ ݇ˢ˚ = ʹ,ͳ ∙ ͺ ∙ ͳ͹ͺͲͲ = ʹͻͻͲͶͲ ˕˞˔. ˓˖˄.  
 
 Ɋɚɫɫɱɢɬɚɟɦ ɩɨɥɧɭɸ ɫɬɨɢɦɨɫɬɶ (ɮɨɪɦɭɥɚ 4.9). 
 
ܭ  = ͵ ∙ ͳͷͲͲͲͲ + ʹ ∙ ͵͵ͲͲ + ʹͻͻͲͶͲ = ͹ͷͷ͸ͶͲ ˕˞˔. ˓˖˄.  
 
 ɉɨɬɟɪɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɥɢɧɢɹɯ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ (ɮɨɪɦɭɥɚ 4.11). 
 

ܣ∆  = ሺʹͲͲ ∙ ͶͷͻͲ + ͶͷͲ ∙ ͺ͹͸Ͳሻ + ଵସ ቀହ଼ଶଶଶ଴ቁଶ ∙ ͸,ͺ ∙ ͶͷͻͲ = ͵͸ʹ͸ͳͲ͸ ˍʑ˕ ∙ ˚  

  
 ȼɵɱɢɫɥɢɦ ɢɡɞɟɪɠɤɢ (ɮɨɪɦɭɥɚ 4.12). 
 
 ʗ = ܣ∆ ∙ ʢˑ = ͵͸ʹ͸ͳͲ͸ ∙ ͵,ͷʹ = ͳʹ͹͸Ͷ ˕˞˔. ˓˖˄.  
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 Ɋɚɫɫɱɢɬɵɜɚɟɦ ɮɢɧɚɧɫɨɜɵɟ ɡɚɬɪɚɬɵ (ɮɨɪɦɭɥɚ 4.13). 
 
 ʖ = ʙ ∙ ʔː + ʗ = Ͳ,ͳͷ ∙ ʹͻͻͲͶͲ + ͳʹ͹͸Ͷ = ͳʹ͸ͳͳͲ ˕˞˔. ˓˖˄.  
  
 ɋɬɨɢɦɨɫɬɶ ɄɊɍɗ ɫɨ ɫɯɟɦɨɣ ɢɡ ɭɤɪɭɩɧɟɧɧɵɯ ɛɥɨɤɨɜ ɞɟɲɟɜɥɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɞɢɧɨɱɧɵɯ ɛɥɨɤɨɜ ɧɚ 40 %. ȼɵɛɢɪɚɟɦ ɞɥɹ ɧɚɲɟɣ ɫɬɚɧɰɢɢ 
ɫɯɟɦɭ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ. 
 ȼ ɫɥɭɱɚɟ ɫ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ ɜɵɛɢɪɚɟɦ ɫɯɟɦɭ ɫ ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ 
ɫɢɫɬɟɦɚɦɢ ɫɛɨɪɧɵɯ ɲɢɧ ɩɨɥɶɡɭɹɫɶ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ «ɩɨ ɩɪɢɦɟɧɟɧɢɸ 
ɬɢɩɨɜɵɯ ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ 
35-750 ɤȼ»,  
 ȼɵɛɪɚɧɧɚɹ ɫɯɟɦɚ ɄɊɍɗ – 220 ɤȼ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.2. 

 

 
Ɋɢɫɭɧɨɤ 4.2 – ɋɯɟɦɚ Ɋɍȼɇ 220 ɤȼ ɫ ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ ɫɢɫɬɟɦɚɦɢ ɲɢɧ 

 
 4.7 Ɋɚɫɱёɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 

 
 Ɉɩɪɟɞɟɥɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ ɩɨ ɮɨɪɦɭɥɚɦ 4.14 
ɢ 4.15. 
 ˆܺ = ௗ′′ݔ ∙ ௎˄భమௌːˑˏ = Ͳ,ʹʹ ∙ ଵଷ,଼మଵ଴଴ = Ͳ,Ͷʹ ʝˏ;                                                   (4.14) 

 ܴˆ = 𝑋ˆ்˃ .ˆ∙ω = ଴,ସଶ଴,଴ସହ∙ଷଵସ = Ͳ,Ͳ͵ ʝˏ.                                                                 (4.15) 

 
 ɋɜɟɪɯɩɟɪɟɯɨɞɧɭɸ ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 4.16. 
ˆܧ  = ˆ′′ܧ ∙ ܷ˄ଵ = ͳ,ͳ͵ ∙ ͳ͵,ͺ = ͳͷ,ͷͻ ˍʑ;                                                           (4.16) 

 
ɝɞɟ 1,13 = ˆ′′ܧ – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɵɯ ɗȾɋ, ɨ.ɟ. 

 
 ɋɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɚɦ 4.17 ɢ 4.18. 
 ˕ܺ = ௨ˍଵ଴଴ ∙ ௎˄మమௌːˑˏ = ଵଵଵ଴଴ ∙ ଶଷ଴మଶହ଴ = ʹ͵,͵ ʝˏ;                                                           (4.17) 
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ܴ˕ = ∆̱ܲ ∙ ௎˄మమௌːˑˏమ = ͸ͲͲ ∙ ͳͲ−ଷ ∙ ଶଷ଴మଶହ଴మ = Ͳ,ͷ ʝˏ.                                                    (4.18) 

 
 Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɪɚɫɫɱɢɬɚɟɦ ɩɨ 
ɮɨɪɦɭɥɟ 4.19. 
 ݇˕˓ = ௎ʜʜ௎ʑʜ = ଵଷ,଼ଶଷ଴ = Ͳ,Ͳ͸.                                                                             (4.19) 

 
 Ɉɩɪɟɞɟɥɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ ɩɨ ɮɨɪɦɭɥɚɦ 4.20 ɢ 4.21. 
 ܺ˅ˎ = ௥೚.˖ˇ.∙௅˅ˎ௡ೢ = ଴,ସଶ∙ଽଵସ = ͻ,͸ ʝˏ;                                                                             (4.20) 

 ܴ˅ˎ = ௥೚.˖ˇ.∙௅˅ˎ௡ೢ = ଴,଴଻ହ∙ଽଵସ = ͳ,͹ ʝˏ.                                                                     (4.21) 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɚɦ 4.22 ɢ 4.23. 
 

 ˔ܺ = ௥೚.˖ˇ.∙௅˅ˎ௡ೢ = ଴,ସଶ∙ଽଵସ = ͻ,͸ ʝˏ;                                                                             (4.22) 

 ܴ˔ = 𝑋˔்˃ .˔∙ω = ଷହଶ,଻଴,଴ଷହ∙ଷଵସ = ͵ʹ,ͳ ʝˏ.                                                                     (4.23) 

 
 ɂɫɩɨɥɶɡɭɹ ɜɵɱɢɫɥɟɧɧɵɟ ɜɵɲɟ ɩɚɪɚɦɟɬɪɵ, ɜɵɩɨɥɧɢɦ ɪɚɫɱɟɬɵ ɬɨɤɨɜ 
ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɩɪɨɝɪɚɦɦɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɨɦ ɤɨɦɩɥɟɤɫɟ RastrWin. 
ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.3. 
 

 
Ɋɢɫɭɧɨɤ 4.3 – ɋɯɟɦɚ ɞɥɹ ɪɚɫɱɟɬɚ ɜ ɉȼɄ RastrWin 
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 ɉɚɪɚɦɟɬɪɵ ɞɥɹ ɪɚɫɱёɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 4.6 – 4.8. 
 
Ɍɚɛɥɢɰɚ 4.6 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ ʡˋ˒ ʜˑˏˈ˓ ʜ˃ˊ˅˃ːˋˈ Uːˑˏ, ɤȼ 

ɡɚɤ 1 Ƚɟɧɟɪɚɬɨɪ 1 13,8 
ɡɚɤ 2 Ƚɟɧɟɪɚɬɨɪ 2 13,8 
ɡɚɤ 3 Ƚɟɧɟɪɚɬɨɪ 3 13,8 
ɭ 4 Ƚɟɧɟɪɚɬɨɪ 4 13,8 
ɭ 5 Ƚɟɧɟɪɚɬɨɪ 5 13,8 
ɭ 6 Ƚɟɧɟɪɚɬɨɪ 6 13,8 
ɭ 7 Ȼɥɨɤ 1 13,8 
ɭ 8 Ȼɥɨɤ 2 13,8 
ɭ 9 Ȼɥɨɤ 3 13,8 
ɭ 10 ɄɊɍɗ 242 
ɭ 11 ɗɧɟɪɝɨɫɢɫɬɟɦɚ 230 

 
Ɍɚɛɥɢɰɚ 4.7 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ ʡˋ˒ ːܰ˃˚ ˍܰˑː ܴ X ݇˕˓ ݎ௢.˖ˇ. ݔ௢.˖ˇ. 

ȼɵɤɥɸɱɚɬɟɥɶ 1 7 - - - - - 
ȼɵɤɥɸɱɚɬɟɥɶ 2 7 - - - - - 
ȼɵɤɥɸɱɚɬɟɥɶ 3 8 - - - - - 
ȼɵɤɥɸɱɚɬɟɥɶ 4 8 - - - - - 
ȼɵɤɥɸɱɚɬɟɥɶ 5 9 - - - - - 
ȼɵɤɥɸɱɚɬɟɥɶ 6 9 - - - - - 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ 7 10 0,5 23,3 0,06 - - 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ 8 10 0,5 23,3 0,06 - - 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ 9 10 0,5 23,3 0,06 - - 

ȼɨɡɞɭɲɧɵɟ ɥɢɧɢɢ 10 11 1,7 9,6 - 0,075 0,42 
 
Ɍɚɛɥɢɰɚ 4.8 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɢɫɬɨɱɧɢɤɚɦ ɗȾɋ ʜ˃ˊ˅˃ːˋˈ № ˖ˊˎ˃ ܴଵ ଵܺ ܴଵ ଵܺ ܴଵ ଵܺ E 

Ƚɟɧɟɪɚɬɨɪ 1 1 0,03 0,42 0,03 0,42 0,03 0,42 15,59 
Ƚɟɧɟɪɚɬɨɪ 2 2 0,03 0,42 0,03 0,42 0,03 0,42 15,59 
Ƚɟɧɟɪɚɬɨɪ 3 3 0,03 0,42 0,03 0,42 0,03 0,42 15,59 
Ƚɟɧɟɪɚɬɨɪ 4 4 0,03 0,42 0,03 0,42 0,03 0,42 15,59 
Ƚɟɧɟɪɚɬɨɪ 5 5 0,03 0,42 0,03 0,42 0,03 0,42 15,59 
Ƚɟɧɟɪɚɬɨɪ 6 6 0,03 0,42 0,03 0,42 0,03 0,42 15,59 

ɗɧɟɪɝɨɫɢɫɬɟɦɚ 11 32,1 352,7 32,1 352,7 32,1 352,7 230 
 

ȼ ɬɚɛɥɢɰɟ 4.9 ɩɪɢɜɟɞɟɧɵ ɨɛɪɚɛɨɬɚɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɜɵɱɢɫɥɟɧɢɣ. 
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Ɍɚɛɥɢɰɚ 4.9 – Ɋɚɫɫɱɢɬɚɧɧɵɟ ɬɨɤɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 
Ɇɟɫɬɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ܫ˒ˑ, ɤȺ ܫ˖ˇ, ɤȺ 

Ʉ1 – ɄɊɍɗ (1ɮ) 23,71 58,72 
Ʉ1 – ɄɊɍɗ (3ɮ) 9,84 18,62 

Ʉ2 – Ƚɟɧɟɪɚɬɨɪ (3ɮ) 41,52 105,74 
 

 4.8 ȼɵɛɨɪ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ 
 

 4.8.1 Ɋɚɫɱёɬ ɬɨɤɨɜ ɩɨ ɭɫɥɨɜɢɹɦ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥёɧɧɨɝɨ ɪɟɠɢɦɨɜ 
 
 ɇɚɢɛɨɥɶɲɢɣ ɪɚɫɱɟɬɧɵɣ ɬɨɤ ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɝɟɧɟɪɚɬɨɪɨɜ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɪɚɛɨɬɟ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ɫɧɢɠɟɧɧɨɦ ɧɚ 5% 
ɧɚɩɪɹɠɟɧɢɢ ɩɨ ɮɨɪɦɭɥɟ 4.24. 
௠௔௫.˄˃˓ܫ  = ͳ,Ͳͷ ∙ ,ˏːˑܫ = ͳ,Ͳͷ ∙ Ͷ,ͳͻ = Ͷ,ͶͲ ˍʏ.                                                (4.24) 
 
 ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɜɤɥɸɱɟɧɧɨɝɨ ɜ ɛɥɨɤ ɫ ɞɜɭɦɹ 
ɝɟɧɟɪɚɬɨɪɚɦɢ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 4.25. 
ˏ˓ːˑ.˄˃˓ܫ  = ͳ,Ͳͷ ∙ ௌːˑˏ√ଷ∙௎˅ː = ͳ,Ͳͷ ∙ ଶ଴଴ଵ,଻ଷ∙ଶସଶ = Ͳ,ͷ ˍʏ.                                        (4.25) 

 
 Ɍɨɤ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɱɟɪɟɡ ȼɅ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 4.26. 
˄˃˓.ˎ˅ܫ  = ଺∙ௌʒ ːˑˏ√ଷ∙௡ೢ∙௎˅ː = ଺଴଴ଵ,଻ଷ∙ସ∙ଶସଶ = Ͳ,͵͸ˍ(4.26)                                                     .ܣ 

 
 Ɍɨɤ ɜ ɭɬɹɠɟɥɟɧɧɨɦ ɪɟɠɢɦɟ ɱɟɪɟɡ ȼɅ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 4.27. 
˄˃˓.௠௔௫.ˎ˅ܫ  = ଺∙ௌʒ ːˑˏ√ଷ∙ሺ௡ೢ−ଵሻ∙௎˅ː = ଺଴଴ଵ,଻ଷ∙ሺଷ−ଵሻ∙ଶସଶ = Ͳ,Ͷͺ ˍ(4.27)                              .ܣ 

 
 Ɍɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɨɬɩɚɟɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 4.28. 
ː.˓˃˄.௠௔௫˔˕ܫ  = ͳ,Ͳͷ ∙ ௌ˕˔ː√ଷ∙௎˅ː = ͳ,Ͳͷ ∙ ଺,ଷଵ,଻ଷ∙ଵଷ,଼ = Ͳ,ʹͺ ˍʏ.                               (4.28) 

 
 4.8.2 ȼɵɛɨɪ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

 
 ȼ ɤɚɱɟɫɬɜɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɚɩɩɚɪɚɬɚ ɜɵɛɢɪɚɟɦ ɝɟɧɟɪɚɬɨɪɧɵɣ ɤɨɦɩɥɟɤɫ 
ɄȺȽ-20 ɩɪɨɢɡɜɨɞɫɬɜɚ ȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ». ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬɵ ɩɨ 
ɮɨɪɦɭɥɚɦ 4.29 – 4.31 ɢ ɫɪɚɜɧɢɦ ɢɯ ɫ ɩɚɫɩɨɪɬɧɵɦɢ ɞɚɧɧɵɦɢ ɚɩɩɚɪɚɬɚ. 
.˕.˃ܫ  = √ʹ ∙ ˑሺଷሻ˒ܫ ∙ ݁−బ,బయ𝑇˃.ˆ = √ʹ ∙ Ͷͳ,ͷʹ ∙ ݁− బ,బయబ,బరఱ = ͵͵,ʹͷ ˍʏ;                                  (4.29) 
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˚˔˃˓.௞ܤ = ଶˑ˒ܫ ˍ˕ˑݐ) + (ˊ˓ݐ = Ͷͳ,ͷʹଶ ∙ Ͳ,ͲͶ = ͸ͺ,ͻ͸ ˍʏ;                                      (4.30) 
˚˔˃˓ߚ  = ூ˃ .˕.√ଶ∙ூ˒ ˑሺయሻ ∙ ͳͲͲ % = ଷଷ,ଶହ√ଶ∙ସଵ,ହଶ ∙ ͳͲͲ % = ͷ͸,ͺ %.                                            (4.31) 

 
 ɉɚɫɩɨɪɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.10. 
 
Ɍɚɛɥɢɰɚ 4.10 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 

Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɄȺȽ-20 ܷːˑˏ = ͳ͵,ͺ ˍʑ ܷːˑˏ = ʹͲ ˍʑ ܫ˓˃˄.௠௔௫ = Ͷ,Ͷ ˍʏ ܫːˑˏ = ͺ ˍʏ  ܫ˒ˑ = Ͷͳ,ͷʹ ɤȺ ܫˑ˕ˍ = ͻͲ ˍʏ ܫ˖ˇ = ͳͲͷ,͹Ͷ ˍʏ ܫ˒˓.˔ˍ˅ = ʹ͵Ͳ ˍʏ ܤ௞.˓˃˔˚ = ͸ͺ,ͻ͸ ˍʏଶ ∙ ˏ௞.ːˑܤ ˔ = ʹͶ͵ͲͲ ˍʏଶ ∙ ˚˔˃˓ߚ ˔ = ͷ͸,ͺ % ߚːˑˏ = ͻͲ% 
  
 ȼ ɫɨɫɬɚɜ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɯɨɞɹɬ: 
ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɬɢɩɚ ȼȽȽ-90/8000, ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɬɪɟɯɩɨɥɸɫɧɵɣ, 
ɡɚɡɟɦɥɢɬɟɥɢ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɢ ɨɝɪɚɧɢɱɢɬɟɥɶ 
ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ɧɟɥɢɧɟɣɧɵɣ. ȼɫɟ ɩɟɪɟɱɢɫɥɟɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɜɤɥɸɱɚɟɬɫɹ ɜ 
ɨɞɢɧ ɡɚɜɨɞɫɤɨɣ ɤɨɦɩɥɟɤɫ ɢ ɧɟ ɬɪɟɛɭɟɬ ɩɪɨɜɟɪɤɢ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ. 
 
 4.8.3 ȼɵɛɨɪ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

 
 Ⱦɥɹ ɄɊɍɗ 220 ɤȼ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɹɱɟɣɤɢ əȽȽ-220 ɩɪɨɢɡɜɨɞɫɬɜɚ 
ȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ».  
 ɉɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɄɊɍɗ 220 ɤȼ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.11. 
 
Ɍɚɛɥɢɰɚ 4.11 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɚɩɩɚɪɚɬɨɜ ɄɊɍɗ 220 ɤȼ 

Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ əȽȽ-220-50/3150 ܷːˑˏ = ʹʹͲ ˍʑ ܷːˑˏ = ʹʹͲ ˍʑ ܫ˓˃˄.௠௔௫ = Ͳ,Ͷͺ ˍʏ ܫːˑˏ = ͵,ͳͷ ˍʏ  ܫ˒ˑ = ͳ͵,ͳ͹ ˍʏ  ܫ௠ = ͷͲ ˍʏ ܫ˖ˇ = ͵ʹ,͸ʹ ˍʏ ܫ˒˓.˔ˍ˅ = ͳʹͷ ˍʏ 
 
 Ⱦɥɹ ɫɟɬɢ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɵɛɢɪɚɟɦ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɬɢɩɚ ɌȽɆ–220 ɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɧɚɩɪɹɠɟɧɢɹ ɬɢɩɚ ɁɇɈȽ-220. 
 ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 4.12 – 4.13. 
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Ɍɚɛɥɢɰɚ 4.12 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 
Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɌȽɆ-220 ܷːˑˏ = ʹʹͲ ˍʑ ܷːˑˏ = ʹʹͲ ˍʑ ܫ˓˃˄.௠௔௫ = Ͳ,Ͷͺ ˍʏ ܫːˑˏ = ͳͲͲͲ ʏ  ܤ௞.˓˃˔˚ = ͸,ͻ ˍʏଶ ∙ ˏ௞.ːˑܤ ˔ = ʹ͹ͲͲͲ ˍʏଶ ∙ ˔ 

 
Ɍɚɛɥɢɰɚ 4.13 – Ⱦɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ܷ˒ˈ˓˅, ˍʑ ܷ˅˕ˑ˓ˋ˚, ˍʑ ܷˏ˃ˍ˔.˓˃˄, ˍʑ Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ 

220 0,1/√͵ 252 0,2 
 

ȼ ɤɚɱɟɫɬɜɟ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɨɬ ɩɪɟɜɵɲɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ, ɡɚɳɢɬɵ ȼɅ ɢ ɲɢɧ, ɜɵɛɢɪɚɟɦ ɨɝɪɚɧɢɱɢɬɟɥɶ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ɬɢɩɚ 
Ɉɉɇɩ-220/176/10/500 ɍɏɅ1 ɨɬ ɢɡɝɨɬɨɜɢɬɟɥɹ ɈɈɈ «Ɋɚɡɪɹɞ-Ɇ». 

ȼɵɛɢɪɚɟɦ ɤɨɧɞɟɧɫɚɬɨɪ ɫɜɹɡɢ ɬɢɩɚ ɄɋȺ-220-3,2 ɍɏɅ1, ɟɦɤɨɫɬɶɸ 3,2 
ɦɤɮ ɨɬ ɢɡɝɨɬɨɜɢɬɟɥɹ ɈɈɈ «Ɋɨɫɷɧɟɪɝɨɫɟɪɜɢɫ». 

ȼɵɛɢɪɚɟɦ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɣ ɡɚɝɪɚɞɢɬɟɥɶ ɬɢɩɚ ȼɁ-630-0,25 ɍɏɅ1, 
ɢɧɞɭɤɬɢɜɧɨɫɬɶɸ 0,25 ɦȽɧ, ɨɬ ɢɡɝɨɬɨɜɢɬɟɥɹ ɁȺɈ ɇɉɉ «ɗɥɟɤɬɪɨɧɧɵɟ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ» 
 Ⱥɛɫɨɥɸɬɧɨ ɜɫё ɩɟɪɟɱɢɫɥɟɧɧɨɟ ɜɵɲɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 
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 5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 
 5.1 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 
ɋɢɥɨɜɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɩɨɞɫɬɚɧɰɢɣ ɢ 

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

Ɋɚɫɫɦɨɬɪɢɦ ɡɚɳɢɬɵ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ Ƚɗɋ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ ɫɨɝɥɚɫɧɨ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɧɢɦɚɟɦ ɤ 

ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 
ɇɚ ɝɥɚɜɧɨɦ ɝɟɧɟɪɚɬɨɪɟ ȽȽ ɋȼ-1070/145-52: 
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɲɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɨɬ 

ɦɧɨɝɨɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ;  
 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɫɬɚɬɨɪɚ; 
 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɛɟɡ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɩɨɬɟɪɟ ɜɨɡɛɭɠɞɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɮɨɪɫɢɪɨɜɤɢ; 
 ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) 

ɝɟɧɟɪɚɬɨɪɚ; 
 
ɇɚ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɛɥɨɤɚ ɌȾɐ-250000/220/13,8: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 ɍɫɬɪɨɣɫɬɜɨ ɜɵɛɨɪɚ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 

ɨɯɜɚɬɵɜɚɸɳɟɟ ɨɛɦɨɬɤɭ ȼɇ; 
 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɤɨɪɨɬɤɢɯ 

ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 220 ɤȼ; 
 Ʉɨɧɬɪɨɥɶ ɢɡɨɥɹɰɢɢ ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ ɜɜɨɞɨɜ (Ʉɂȼ-220) 
 Ɋɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ; 
 Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ;  
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ; 
 
ɇɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɋɇ Ƚɗɋ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
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 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 
ɧɚɩɪɹɠɟɧɢɸ; 

 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ; 
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ; 
 
ɇɚ ɥɢɧɢɹɯ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 220 ɤȼ: 
- Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 

 ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ 
ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ. 
- Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 

 5-ɬɢ ɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ 
ɡɚɦɵɤɚɧɢɣ; 

 ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɞɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ 
ɡɚɳɢɬɵ ɩɪɢ ɛɥɢɡɤɢɯ ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ; 

 4-ɯ ɫɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ 
ɧɚ ɡɟɦɥɸ (ɌɇɁɇɉ); 

 ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 
220 ɤȼ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɍɊɈȼ 220 ɤȼ. 
 

 5.2 Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɤ ɭɫɬɚɧɨɜɤɟ ɭɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ 
 
Ⱦɥɹ ɡɚɳɢɬɵ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ Ȼɭɪɟɧɫɤɨɣ Ƚɗɋ 

ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɫɨɜɪɟɦɟɧɧɵɯ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɬɟɪɦɢɧɚɥɨɜ 
ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɪɨɫɫɢɣɫɤɨɝɨ ɧɚɭɱɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 
ɩɪɟɞɩɪɢɹɬɢɹ «ɗɄɊȺ». 

Ȼɥɚɝɨɞɚɪɹ ɛɥɨɱɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɰɢɮɪɨɜɵɯ ɬɟɪɦɢɧɚɥɨɜ ɢ ɦɨɞɭɥɶɧɨɦɭ 
ɩɪɨɝɪɚɦɦɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ, ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɡɚɳɢɬɵ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɜɵɫɨɤɭɸ ɚɞɚɩɬɚɰɢɸ ɤ ɤɨɧɤɪɟɬɧɨɣ ɩɟɪɜɢɱɧɨɣ ɫɯɟɦɟ ɫɬɚɧɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɨɛɴёɦɚ 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 
ɜɵɫɨɤɨɧɚɞёɠɧɵɯ ɦɢɤɪɨɫɯɟɦ – ɩɨɜɵɲɟɧɧɭɸ ɧɚɞёɠɧɨɫɬɶ ɚɩɩɚɪɚɬɧɨɣ ɱɚɫɬɢ 
ɡɚɳɢɬɵ. 

 
 5.2.1 Ɋɚɫɱёɬ ɩɪɨɞɨɥɶɧɨɣ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 

 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ሺܫʠʟ < Ͳ,ʹ ∙  ʜሻ ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯܫ
ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 

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

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: ܫʜʝʛ = ͶͳͻͲ ʏ. 
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Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ:  𝜂ʡʡ = ͷͲͲͲ/ͷ ʏ. 
1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ 

ɩɪɢ ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚܫʠʟ.ʝ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɩɨ ɮɨɪɦɭɥɟ 5.1. 

ʜʐሺʜሻܫ  = ʙʝʓʜ ∙ 𝑖݂ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ͶͳͻͲ = ʹͲͻ,ͷ;                                            (5.1) 
 

ɝɞɟ ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ;  𝑖݂ = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ. 
 
ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɮɨɪɦɭɥɵ 5.2. 
ʠʟ.଴ܫ  ൒ ʜܭ ∙ ʜʐሺʜሻܫ = ʹ ∙ Ͳ,Ͳͷ ∙ ͶͳͻͲ = Ͷͳͻ ʏ;                                            (5.2) 

 
ɝɞɟ ܭʜ = ʹ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: ܫʠʟ.ʝ = ͸͵Ͳ ʏ. 
2) Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ܭʡ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ 

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

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 
ɡɚɦɵɤɚɧɢɢ ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 5.3. 

ʜʐሺʙʖሻܫ  = ʙʏʞ ∙ 𝑖݂ ∙ ʙʝʓʜ ∙  ʛʏʙʠ;                                                                      (5.3)ܫ
 

ɝɞɟ ʙʏʞ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ;  𝑖݂ = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ (0,5-ɞɥɹ 
ɨɞɧɨɬɢɩɧɵɯ ɌɌ, 1,0 ɞɥɹ ɪɚɡɧɵɯ ɌɌ); ܫʛʏʙʠ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ 
ɜɵɜɨɞɚɯ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ. 

 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 5.4. 

ʛʏʙʠܫ  = ா′̂′௫೏′′ ∙ ʜܫ = ଵ,ଵସ଴,ଶଶ ∙ ͶͳͻͲ = ʹͳ͹ͳͳ,ͺʹ ʏ;                                                       (5.4) 

 
Ɋɚɫɫɱɢɬɚɟɦ ɬɨɤ ɧɟɛɚɥɚɧɫɚ (ɮɨɪɦɭɥɚ 5.3). 
ʜʐሺʙʖሻܫ  = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ʹͳ͹ͳͳ,ͺʹ = ʹͳ͹ͳ,ͳͺ ʏ.  
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Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 5.5. 
ʡܭ  >  ூʜʐሺʙʖሻ∙௄ʜூʡ = ଶଵ଻ଵ,ଵ଼∙ଶଶଵ଻ଵଵ,଼ଶ = Ͳ,ʹ;                                                                     (5.5) 

 
ʡܭ  > Ͳ,ʹ,  

 
ɝɞɟ ܭʜ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ;  ܫʡ - ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܭʡ = Ͳ,Ͷ. 
3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 5.6. 
ʜʡܫ  = ூ∗ʠʟʙʡ = ଴,ଶ଴,ସ = Ͳ,ͷ.                                                                                       (5.6) 

 
4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ ɮɨɪɦɭɥɵ 5.7. 
ܤ  ൒ ூ∗ʠʟʙʡ = ଴,ଶ଴,ସ = Ͳ,ͷ.                                                                                                          (5.7) 

 
ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ȼ = 1,5. 
Ⱦɥɹ ɧɚɞёɠɧɨɣ ɪɚɛɨɬɵ ɩɪɢ ɛɨɥɶɲɢɯ ɬɨɤɚɯ Ʉ.Ɂ. ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɨɬɫɟɱɤɚ ɫ ɬɨɤɨɦ ɫɪɚɛɚɬɵɜɚɧɢɹ, ɧɚɣɞɟɧɧɚɹ ɩɨ ɮɨɪɦɭɥɟ 5.8. 
ʝʡʠܫ  = ሺʹ ÷ ͳʹሻ ∙ ˏːˑܫ = ͸ ∙ ͶͳͻͲ = ʹͷͳͶͲ ʏ.                                                    (5.8) 
 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ 

ɧɚ ɪɢɫɭɧɤɟ (5.1). 
 

 
Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 

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

 
 5.2.2 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 

 
Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 100% ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 

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

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

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

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

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ 5.9. 
 ʠܷʟ ൒ ʙʜʙʑ ∙ ଵ௡ʡʜ ∙ ଴ܷ Эʚ.ʠʡ = ଵ,ହ଴,ଽହ ∙ ଶଵ଼,଼଺భయ,ఴ√య∙బ,భయ = ͳ,ͶͶ ʑ;                                  (5.9) 

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

 
 ܷ଴ ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. 

ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ܷ଴ଵீɫ ɭɫɬɚɜɤɨɣ 6 ȼ ɞɟɣɫɬɜɭɟɬ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 5,0 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; ܷ଴ீ ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 15 ȼ ɢ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, 
ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 

2) ȼɬɨɪɨɣ ɨɪɝɚɧ ܷ଴ଷɪɟɚɝɢɪɭɟɬ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɟɬɟɣ 
ɝɚɪɦɨɧɢɤɢ ɢ ɜ ɧɟɣɬɪɚɥɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 30% 
ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

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

Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ 
ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 
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 5.2.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 
 
1) ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɮɨɪɦɭɥɵ 5.10. 

 
  ܷ ஼ʟଶ = ଵ,ସ∙௎ʜ௡ʡʜ = ଵ,ସ∙ଵଷ଼଴଴ଵଷ଼଴଴/ଵ଴଴ = ͳͶͲ ʑ.                                                             (5.10) 

 
2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 

ɜɬɨɪɨɣ ɨɪɝɚɧ U1> ɫ ɭɫɬɚɜɤɨɣ ͳ,ʹ ∙ ܷʜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ 
ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢɥɢ ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. 

U1> ɜɜɨɞɢɬɫɹ ɜ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɝɟɧɟɪɚɬɨɪɚ. 
ɍɫɬɚɜɤɚ U1> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɵ 5.11. 
 ܷ஼ʟଵ = ଵ,ଶ∙௎ʜ௡ʡʜ = ଵ,ଶ∙ଵଷ଼଴଴ଵଷ଼଴଴/ଵ଴଴ = ͳʹͲ ʑ.                                                              (5.11) 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ 

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

ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 

 5.2.4 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ 

 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

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

Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, 
ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ 5.12. 
 

ଶ∗ܫ  = ூమூʜ ;                                                                                                        (5.12)  

 
ɝɞɟ ܫଶ– ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ,  ܫʜ– ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ. 

 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 

ɡɧɚɱɟɧɢɢ ɬɨɤɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ 
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ 5.13. 
 

ʓʝʞݐ  = ஺ூ∗మమ ;                                                                                                         (5.13) 
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ɝɞɟ ܣ = ʹͲ – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 
 

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

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

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

ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ ܫଶ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ, ɢɫɩɨɥɶɡɭɹ 
ɮɨɪɦɭɥɭ 5.14 ɩɪɢ ݐʛʏʙʠ = ͸ͲͲ ˔. 
 

ଶ∗ܫ  = √ʏ௧ = √ ଶ଴଺଴଴ = Ͳ,ͳͺ.                                                                               (5.14)  

 
ɍɫɬɚɜɤɭ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɚɦ 5.15 ɢ 5.16. 
ଶʞʢʠʙ∗ܫ  = ூ∗మʙʜ = ଴,ଵ଼ଵ,ଶ = Ͳ,ͳͷ;                                                                                      (5.15) 

 
ɝɞɟ ʙʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
ଶʞʢʠʙܫ  = Ͳ,ͳͷ ∙ ʜܫ = Ͳ,ͳͷ ∙ Ͷ,ͳͻ = Ͳ,͸͵ ˍʏ.                                                    (5.16) 
 

Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɟɪɟɝɪɭɡɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 5.13. 

ʓʝʞݐ  = ଶ଴଴,ଵହమ ≈ ͺͺͲ ˔;                                                                                  

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ ܫଶ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ 5.17. 

ʠʟݐ  = ଶ଴ሺூ∗మሻమ.                                                                                                         (5.17) 

 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.1. 
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Ɍɚɛɥɢɰɚ 5.1 – Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ 

ɬɨɤɭ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ I2/Iɧ 

1,0 0,6 0,5 0,4 0,3 0,2 0,18 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ) 20 55 80 125 220 500 600 
 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.2. 

 

 
Ɋɢɫɭɧɨɤ 5.2 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

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

 
ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 

ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: t ɦɢɧ. = 20 ɫ, t ɦɚɤɫ. = 600 ɫ. 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 

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

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

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

ɬɨɤɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
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2. ɂɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ 
ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɧɚ ɨɬɯɨɞɹɳɢɯ BɅ. 

3. ɂɡ ɭɫɥɨɜɢɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ 
ɫ ɡɚɳɢɬɚɦɢ BJI. 

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

ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: 
ɚ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɵɯ ɄɁ ɧɚ 

ɲɢɧɚɯ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ (ɭɪɚɜɧɟɧɢɟ 5.18). 
.ଶʠ.ʖ∗ܫ  = ଵଵ,ଵ⋅(𝑋೏ ˅ː′′ +𝑋మ೏ ˅ː+ଶ∙𝑋ʡ).                                                                          (5.18) 

 
ɋɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ, 

ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 5.19. 
 

 ܺௗ ˅ː′′ = ܺௗ ′′ ∙ ሺ௎˅ː௎ːːሻଶ = Ͳ,ʹʹ ∙ ሺଶସଶଵଷ,଼ሻଶ = ͸͹,͸ͷ.                                             (5.19) 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ 

ɤ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 5.20. 
 
 ܺଶ˅ː = ܺௗ ′′ ∙ ሺ௎˅ː௎ːːሻଶ = Ͳ,ʹʹ ∙ ሺଶସଶଵଷ,଼ሻଶ = ͸͹,͸ͷ.                                                    (5.20) 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɚɦ 5.21 ɢ 5.22. 
 ܺʡ = ௎ˍ%ଵ଴଴ ∙ ௌ˄ௌːˑˏ = ଵଵଵ଴଴ ∙ ଵ଴଴ଶହ଴ = Ͳ,ͲͶͶ.                                                                     (5.21) 

.ଶʠ.ʖ∗ܫ  = ଵଵ,ଵ∙ሺ଺଻,଺ହ+଺଻,଺ହ+ଶ∙଴,଴ସସሻ = Ͳ,ͲͲ͸͹ ˑ. ˈ.                                                 (5.22) 

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 5.23. 
.ଶʠ.ʖܫ  = .ଶʠ.ʖ∗ܫ ∙ ʹ ∙ ௎˅ː௎ːː = Ͳ,ͲͲ͸͹ ∙ ʹ ∙ ଶସଶଵଷ,଼ = Ͳ,ʹ͵ ˑ. ˈ.                                    (5.23) 

 
ɛ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 

ɥɢɧɢɢ 220 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ 
ɢ ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ (ɭɪɚɜɧɟɧɢɟ 5.24). 

.ଶʠ.ʖ∗ܫ  = ଵଶ,ଶ⋅(𝑋೏ ˅ː′′ +𝑋ʡ+𝑋ʚ) = ଵଵ଺଺,ସ = Ͳ,ͲͲ͸ ˑ. ˈ.                                                      (5.24) 
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Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 5.25. 

.ଶʠ.ʖܫ  = .ଶʠ.ʖ∗ܫ ∙ ʹ ∙ ௎˅ː௎ːː = Ͳ,ͲͲ͸ ∙ ʹ ∙ ଶସଶଵଷ,଼ = Ͳ,ʹͳ ˑ. ˈ.                                         (5.25) 

 
ɉɨ ɬɪɟɬɶɟɦɭ ɭɫɥɨɜɢɸ: ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 

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

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

 
 5.2.5 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 

 
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. 

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

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

ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ɜɥ 220 ɤȼ (ɮɨɪɦɭɥɚ 5.25). 
 
 ܼଵ ൑ Ͳ,ͺ ∙ ܼʡ + ଴,଼௄ʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ʹ͵,͵ + ଴,ଷ଼ ∙ ͻ,͸ = ʹͳ,ʹ ʝˏ;                      (5.25) 

 
ɝɞɟ ܭʡ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ; ܼʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ȼɇ; 

 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 

ɝɟɧɟɪɚɬɨɪɚ, ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 5.26. 
 ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳͳ ∙ ଶ଴଴ଶହ଴ + ଴,ଷ଼ ∙ ଵ଴଴ଶସଶమ ∙ ͻ,͸ = Ͳ,Ͳ͹ͷ                                              (5.26) 

 ܼଵɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 5.27. 
 
 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,Ͳ͹ͷ ∙ ͳ,ͻ = Ͳ,ͳͶ ʝˏ                                                          (5.27) 
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ɝɞɟ ܼ˄ = ௎మ˄ௌʜʒ = ଵଷ,଼మଵ଴଴ = ͳ,ͻͲ. 
 

ɍɫɬɚɜɤɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 5.28. 
 ܼଵ஼ଷ = ܼଵ ∙ ௡ʡ௡ʜ = Ͳ,ͳͶ ∙ ହ଴଴଴ ହ⁄ଵଷ,଼ ଴,ଵ⁄ = ͳ ʝˏ.                                                   (5.28) 

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

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

2) ɉɪɢɧɢɦɚɟɦ ∆ܼ = ͶͲ ʝˏ˔ˈˍ 
3) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 

ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 5.29. 
 ܼʜʏʒʟ = ௎ʜʝʛ√ଷ∙ூʜʏʒʟ = ଵଷ,଼∙ଵ଴య√ଷ∙ସଵଽ଴ = ͳ,ͻͲ ʝˏ                                                            (5.29) 

 
ɝɞɟ ܫʜʏʒʟ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 

 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 

ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ 
ɜɨɡɛɭɠɞɟɧɢɹ ሺʹ ∙ ʑ.ʜ.ሻ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷܫ ∙ ܷʜ (ɛɟɡ ɭɱɟɬɚ 
ɧɚɫɵɳɟɧɢɹ) ɩɨ ɮɨɪɦɭɥɟ 5.30. 
 

ʣܫ  = మ∙𝐼ʑ.ʜʝʛ𝐼ʑ.ʤ.ʤ. −଴,ଽହ௫೏ = మ∙భరయఱఴభబ −଴,ଽହଵ,ଵ = ʹ,͵ͷ;                                              (5.30) 

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

 
ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ ɨɩɪɟɞɟɥɢɦ ɩɨ 

ɮɨɪɦɭɥɟ 5.31. 
 ܼʜʏʒʟ.ʣ = ଴,ଽହ∙௎ʜூʣ = ଴,ଽହ∙ଵଶ,ଷହ = Ͳ,Ͷ ˑ. ˈ.                                                                (5.31) 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 5.32. 
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𝜑 ʜʏʒʟ.ʣݏ݋ܿ = ௖௢௦𝜑ʜ଴,ଽହ∙ூʣ = ଴,଼଴,ଽହ∙ଶ,ଷହ = Ͳ,͵͸.                                                            (5.32)  

 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ʜʏʒʟ.ʣ = ͸ͺ,ͻ° . 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ 

ɜɵɱɢɫɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 5.33. 
 ܼ஼ ʖூூ = ௓ʜʏʒʟ.ʣʙʜ = ଴,ସଵ,ଵ = Ͳ,͵͸ ˑ. ˈ.                                                                        (5.33) 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɜ Ɉɦɚɯ ɧɚɣɞёɦ ɩɨ ɮɨɪɦɭɥɟ 5.34. 
 ܼ஼ ʖூூ = ܼூூ ˑ.ˈ. ∙ ܼʐ = Ͳ,͵͸ ∙ ଵଷ,଼మଵ଴଴ = Ͳ,͸ͺ ʝˏ.                                             (5.34) 

 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 5.35. 

 

 ܼ஼ ʖூூ = ௓ʠ.ʖ.𝐼𝐼∙௡ʡ௡ʜ = ଴,଺଼∙଺଴଴଴ ହ⁄ଵଷ,଼ ଴,ଵ⁄ = ͷ,ͻͳ ʝˏ.                                                       (5.35) 

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

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ - 15%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼ஼ʛଵ =Ͳ,Ͳʹ 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 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. 

 
 5.2.6 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɫɬɚɬɨɪɚ 

 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

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

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 5.36. 
ʠʗʒʜܫ  = ௄ʜ∙ூʜ௄ʑ = ଵ,଴ହ∙ூʜ଴,ଽ଼ = ͳ,Ͳ͹ ∙ ʜܫ = Ͷ,Ͷͺ ˍʏ.                                                   (5.36) 

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

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 5.37. 
ଵʞʢʠʙܫ  = ଵ,଴଼∙ூʜ଴,ଽ଼ = ͳ,ͳ ∙ ʜܫ = Ͷ,͸ͳ ˍʏ.                                                                 (5.37) 

 
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 – ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ 
Ʉɪɚɬɧɨɫɬɶ 

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ) 3800 1200 450 340 280 160 80 3 1 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.3. 
 

 
Ɋɢɫɭɧɨɤ 5.3 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ  

ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ (I1) 
 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 

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

ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,01 ɫ. 
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 4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ ɫɱɢɬɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 5.38. 
ଵʝʡʠܫ  = ଵ,ହ∙ூʜʝʛ଴,ଽ଼ = ͸,Ͷͳ ˍʏ.                                                                               (5.38) 

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ. 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 5.39. 
 ܷʠʟ = ଴,଺଼∙௎ʜʝʛ௄ʑ∙௡ʡ = ଴,଺଼∙ଵଷ଼଴଴ଵ,଴ଷ∙ଵଷ,଼/଴,ଵ = ͸͸ ʑ.                                                                 (5.39) 

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

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

 
 5.2.7 Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 

 
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 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɜ ɮɨɪɦɭɥɟ 5.40. 

 

.௉ ʠʗʒʜܫ  = ʙʜ∙ூʜʝʛ.ʟ௄ʑ = ଵ,଴ହ∙ூʜʝʛ.ʟ଴,ଽ଼ = ͳ,Ͳ͹ ∙ ͳͶ͵ͷ = ͳͷ͵ͷ,Ͷͷ ʏ.     (5.40)     

 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 5.41. 
 

.௉ ʞʢʠʙܫ  = ଵ,଴଼∙ூʜʝʛ.ʟ଴,ଽ଼ = ͳ,ͳ ∙ ͳͶ͵ͷ = ͳͷ͹ͺ,ͷ ʏ.                                            (5.41) 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.3. 
 

Ɍɚɛɥɢɰɚ 5.3 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
Ʉɪɚɬɧɨɫɬɶ 

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ, ɋ ∞ 250 180 160 120 90 72 45 20 
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ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 
ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 

 

 
Ɋɢɫɭɧɨɤ 5.4 - 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 ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 5.42. 
 
.௉ ʝʡʠܫ  = ଶ,ଶ∙ூʜʝʛ.ʟ଴,ଽ଼ = ʹ,ʹͶ ∙ ͳͶ͵ͷ = ͵ʹʹͳ,Ͷ͵ ʏ.                                                  (5.42) 

 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ 

ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
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 6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 
 6.1 ɋɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɹ 

 
 6.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ  

 
 ɉɨ ɜɵɫɨɬɟ – III ɤɥɚɫɫ, ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ – II  ɤɥɚɫɫ. ɉɨ ɱɢɫɥɭ 
ɩɨɫɬɨɹɧɧɨ ɩɪɨɠɢɜɚɸɳɢɯ ɥɸɞɟɣ ɧɢɠɟ ɫɬɜɨɪɚ ɩɥɨɬɢɧɵ – II ɤɥɚɫɫ, ɷɬɨ 
ɨɛɭɫɥɨɜɥɟɧɨ ɬɟɦ, ɱɬɨ ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ ɪɟɤɢ Ɇɚɥɵɣ ȿɧɢɫɟɣ ɧɚɯɨɞɹɬɫɹ ɩɨɫёɥɨɤ 
ɍɫɬɶ-Ȼɭɪɟɧ, ɧɚɫɟɥɟɧɢɟɦ ɜ 517 ɱɟɥɨɜɟɤɚ ɜ 10 ɤɦ ɨɬ ɫɬɜɨɪɚ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɱɢɫɥɭ ɱɟɥɨɜɟɤ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɫɬɪɚɞɚɬɶ ɨɬ ɚɜɚɪɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɨɪɭɠɟɧɢɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 500 ɞɨ 3000. ɉɨ ɧɚɢɛɨɥɶɲɟɦɭ ɤɥɚɫɫɭ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɞɚɧɧɨɟ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ ɫɨɨɪɭɠɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤɨ II 
ɤɥɚɫɫɭ. 
 

6.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 
 
 Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ߘ ʒʒʞ ɩɪɢɧɢɦɚɟɦ ɜɟɥɢɱɢɧɭ, 
ɜɵɱɢɫɥɟɧɧɭɸ ɩɨ ɮɨɪɦɭɥɟ 6.1. 
 
ʒʒʞߘ  = ʜʞʢߘ + ℎ௦;                                                                                         (6.1)  
 

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

 
ɉɪɟɜɵɲɟɧɢɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 6.2. 
 

 ℎ௦ = ℎ௥௨௡ଵ% + ∆ℎ௦௘௧ + ܽ;               (6.2) 
  
ɝɞɟ  ℎ௥௨௡ଵ% −  ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɨɬɤɨɫ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1% 
ɧɚ ɨɬɤɨɫ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ; 
 ∆ℎ௦௘௧ − ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ; 
 ܽ = Ͳ,͸ˏ − ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ ɞɥɹ I ɤɥɚɫɫɚ. 

 
 ȼɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 6.3. 
 

 ∆ℎ௦௘௧ = ݇௪ ∙ ௏ೢ మ∙௅௚∙ௗ ∙ ߙݏ݋ܿ = ʹ,ͳ ∙ ͳͲ−଺ ∙ ଶ଴మ∙ଷ଺଴଴ଽ,଼ଵ∙ଶ଴ = Ͳ,Ͳͳͷ ˏ;                          (6.3) 

 
ɝɞɟ ݇௪ − ɤɨɷɮɮɢɰɢɟɧɬ, ɪɚɫɫɱɢɬɵɜɚɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ 6.4; 
 ௪ܸ = ʹͲ ˏ ˔⁄ − ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ ɜɵɫɨɬɟ 10 ɦ ɧɚɞ ɭɪɨɜɧɟɦ 
ɜɨɞɵ; 
ܮ  = ͵͸ͲͲ ˏ − ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ; 
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ߙ  = Ͳ° − ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ 
ɜɟɬɪɚ; 
 ݀ − ɭɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ (ɮɨɪɦɭɥɚ 6.5). 
 
 ݇௪ = ͵ ∙ ሺͳ + Ͳ,͵ ௪ܸሻ ∙ ͳͲ−଻ = ʹ,ͳ ∙ ͳͲ−଺ ˏ ˔⁄ .                                                 (6.4) 
 

 ݀ = ఇʜʞʢ−ఇʓʜʏଶ = ଻ହଷ−଻ଵଷଶ = ʹͲ ˏ                                                               (6.5) 

 
 ɋɪɟɞɧɹɹ ɞɥɢɧɧɚ ɜɨɥɧɵ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 6.6. 
 𝜆ௗ = ௚்̅మଶగ = ଽ,଼ଵ∙ଷ,଴଺మଶ∙ଷ,ଵସ = ͳͶ,͸ʹ͹ ˏ                                                                   (6.6) 

 
ɉɪɨɜɟɪɹɟɦ ɭɫɥɨɜɢɟ ɮɨɪɦɭɥɵ 6.7. 

 ݀ > Ͳ,ͷ𝜆ௗ                                                                                                     (6.7) 
 ʹͲ > Ͳ,ͷ ∙ ͳͶ,͸ʹ͹  
 

 Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ 6.8. 
 
 ℎଵ% = ℎ̅ ∙ ʙ𝑖 = Ͳ,͸ͻ͵ ∙ ʹ,ͳ = ͳ,Ͷ͸ ˏ                                                                 (6.8) 
 
ɝɞɟ ʙ𝑖 = ʹ,ͳ − ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɡɧɚɱɟɧɢɹ 

௚∙௅௏𝑊మ. 

 
ȼɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɨɬɤɨɫ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɨɬɤɨɫ ɝɪɭɧɬɨɜɨɣ 

ɩɥɨɬɢɧɵ ɞɥɹ ɮɪɨɧɬɚɥɶɧɨ ɩɨɞɯɨɞɹɳɢɯ ɜɨɥɧ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 6.9. 
 ℎ௥௨௡ଵ% = ݇௥ ∙ ݇௣ ∙ ݇௦௣ ∙ ݇௥௨௡ ∙ ℎଵ% = Ͳ,ͻ ∙ ͳ,Ͷ ∙ ͳ,ͻ ∙ ͳ,Ͷ͸ = ͵,Ͷͻͷ ˏ      (6.9) 

 
ɝɞɟ  ݇௥ = ͳ ˋ ݇௣ = Ͳ,ͻ − ɤɨɷɮɮ-ɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ; 
 ݇௦௣ = ͳ,Ͷ − ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢ ɤɨɷɮɮɢɰɢɟɧɬɟ ɨɬɤɨɫɚ ܿ݃ݐ𝜑=2; 
 ݇௥௨௡ = ͳ,ͺ − ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɚɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɨɥɨɝɨɫɬɢ ɜɨɥɧɵ 𝜆೏̅̅ ̅̅ℎభ% = ͳͳ,Ͳ͹ ɧɚ ɝɥɭɛɨɤɨɣ ɜɨɞɟ. 

 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɜ ɮɨɪɦɭɥɚɯ 6.10 ɢ 6.11. 
 ℎ௦ = ℎ௥௨௡ଵ% + ∆ℎ௦௘௧ + ܽ = ͵,Ͷͻͷ + Ͳ,Ͳͳͷ + Ͳ,͸ = Ͷ,ͳͳ  ˏ                    (6.10) 
ʒʒʞߘ  = ʜʞʢߘ + ℎ௦ = ͹ͷ͵ + Ͷ,ͳͳ = ͹ͷ͹,ͳͳ ˏ                                          (6.11) 
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6.1.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 

 ɉɪɢ ɩɨɥɭɱɟɧɧɵɯ ɧɚɩɨɪɚɯ ɛɨɥɶɲɟ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɩɚɜɨɞɨɤ ɦɨɠɟɬ 
ɛɵɬɶ ɩɪɨɩɭɳɟɧ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ, ɢ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɪɚɫɯɨɞɵ 
ɱɟɪɟɡ ɨɞɢɧ ɝɢɞɪɨɚɝɪɟɝɚɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɩɨ 
ɮɨɪɦɭɥɚɦ 6.12 – 6.14. 
 

 ܳˆ˃ˑ̝ː = 𝑁ˆ˃ଽ,଼ଵ∙ுˑ˔ː∙𝜂 = ଼଴଴଴଴ଽ,଼ଵ∙ଷଷ,ଽ∙଴,ଽଶ଼ = ʹͷͻ,ʹʹ ˏଷ ˔⁄ .                                          (6.12) 

 

 ܳˆ˃˒ˑ ˅ = 𝑁ˆ˃ଽ,଼ଵ∙ு˒ˑ˅ ∙𝜂 = ଼଴଴଴଴ଽ,଼ଵ∙ଷସ,ସ∙଴,ଽଶ଼ = ʹͷͷ,Ͷ͸ ˏଷ ˔⁄ .                                         (6.13) 

 

 ܳ˓ = ܳ௠௔௫ − ሺ݊ − ͳሻ · ܳʒʏ = ʹͲͲͲ,͹ − ͷ ∙ ʹͷͻ,ʹʹ = ͹ͲͶ,͸Ͳ ˏ͵ ˔⁄ ;     (6.14) 
 

ɝɞɟ ܳ௠௔௫ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,1% ɞɥɹ I I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ; 

n - ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ. 
 

 ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 6.15. 
 

 ʑ = ொ˓௤˅ = ଻଴ସ,଺଴ଷ଼,ଵଷ = ͳͺ,Ͷͺ ˏ;                                                                             (6.15) 

 
ɝɞɟ ݍ˅ − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ, ɧɚɣɞɟɧɧɵɣ ɩɨ ɮɨɪɦɭɥɟ 6.16. 
 

˅ݍ  = ͳ,ʹͷ ∙ ˓ݍ = ͳ,ʹͷ ∙ ͵Ͳ,ͷ = ͵ͺ,ͳ͵ ˏଶ ˔⁄ ;                                                  (6.16) 
 
ɝɞɟ ݍ˓ − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ, ɧɚɣɞɟɧɧɵɣ ɩɨ ɮɨɪɦɭɥɟ 6.17. 
  

˓ݍ  = [ℎߥ] ∙ ℎʜʐ = ͷ ∙ ͸,ͳ = ͵Ͳ,ͷ ˏଶ ˔⁄ ;                                                         (6.18) 
 

ɝɞɟ ℎʜʐ − ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɇȻ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ ∇ʜʐ = ݂ሺܳʜʐሻ ɩɪɢ ܳˑ˔ː.௠௔௫ ; 
[ℎߥ]   − ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ɩɪɢɧɢɦɚɟɦɚɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɝɪɭɧɬɨɜ, ɫɥɚɝɚɸɳɢɯ ɞɧɨ ɪɟɤɢ (ɞɥɹ ɫɤɚɥɶɧɵɯ 5-6ɦ). 
  
 ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ B ɞɨɥɠɧɚ ɛɵɬɶ ɰɟɥɵɦ ɱɢɫɥɨɦ, ɩɨɷɬɨɦɭ 
ɜɵɱɢɫɥɟɧɧɨɟ ɩɨ ɮɨɪɦɭɥɟ 6.19 ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɸɬ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ. 
 
 ʑ = ܾ ∙ ݊ = ͳͲ ∙ ʹ = ʹͲˏ;                                                                              (6.19) 
 
ɝɞɟ ݊ = ʹ − ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ; 
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ܾ = ʹͲˏ − ɫɬɚɧɞɚɪɬɧɚɹ ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ. 

 
6.1.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 

 Ɋɚɫɫɱɢɬɵɜɚɟɦ ɤɪɢɜɨɥɢɧɟɣɧɵɣ ɛɟɡɜɚɤɭɭɦɧɵɣ ɜɨɞɨɫɥɢɜ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ. 
 ɉɨ ɨɫɧɨɜɧɨɣ ɮɨɪɦɭɥɟ ɪɚɫɯɨɞɚ ɞɥɹ ɜɨɞɨɫɥɢɜɨɜ ɜɫɟɯ ɬɢɩɨɜ ɦɟɬɨɞɨɦ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ ɨɩɪɟɞɟɥɹɸɬ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, 
ɫɧɚɱɚɥɚ ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ – ܪ଴ଵ , ɚ ɡɚɬɟɦ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ 
ɩɨɞɬɨɩɥɟɧɢɹ – ܪ଴ଶ. ɂɫɩɨɥɶɡɭɟɦ ɮɨɪɦɭɥɵ 6.19 ɢ 6.20. 
 

଴ଵܪ  = ( ொ˓௠஻√ଶg)ଶ ଷ⁄ = ቀ ଻଴ସ,଺଴଴,ସଽ∙ଶ଴∙√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = ͸,Ͷͳˏ;                                     (6.19) 

 
ɝɞɟ ݉ = Ͳ,Ͷͻ − ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɡɚɜɢɫɢɬ ɨɬ ɮɨɪɦɵ ɩɪɨɮɢɥɹ 

ɜɨɞɨɫɥɢɜɚ ɢ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ. 
 

଴ଶܪ  = ( ொ˓௠ఌ𝜎೙஻√ଶg)ଶ ଷ⁄ = ቀ ଻଴ସ,଺଴଴,ସଽ∙଴,ଽଷ∙ଵ∙ଶ଴∙√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = ͸,͹Ͷ ˏ                          (6.20) 

 
ɝɞɟ 𝜎௡ = ͳ − ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ. ߝɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 6.21. 
 

ߝ  = ͳ − Ͳ,ʹ ∙ క+ሺ௡−ଵሻకబ௡ ∙ ுబభ̝ˑː௕ = ͳ − Ͳ,ʹ ∙ ଴,଻+ሺଶ−ଵሻ∙଴,ସହଶ ∙ ଺,ସଵଵ଴ = Ͳ,ͻ͵         (6.21) 

 
ɝɞɟ ߦ = Ͳ,͹ − ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ 
଴ߦ  = Ͳ,Ͷͷɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɮɨɪɦɵ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɛɵɤɚ. 
  
 ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 6.22. 
 

ܪ  = ଴ଶܪ − ఈ௏బమଶg = ͸,͹Ͷ − ଵ,ଵ∙଴,଻଻మଶ∙ଽ,଼ଵ = ͸,͹ͳ ˏ;                                                  (6.22) 

 
ɝɞɟ V0 – ɫɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ, ɤɨɬɨɪɚɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 6.23. 
 

  ܸ ଴ = ொ˓ሺ∇ʜʞʢ−∇ʓʜʏሻሺʑ+ሺ௡−ଵሻఋʐሻ = ଻଴ସ,଺଴ሺ଻ହଷ−଻ଵଷሻሺଶ଴+ሺଶ−ଵሻ∙ଷሻ = Ͳ,͹͹ ˏ ˔⁄ ;           (6.23) 

 
ɝɞɟ ߜʐ = ͵ˏ − ɬɨɥɳɢɧɚ ɛɵɤɚ 
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 Ɉɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 6.24. 
 
 ∇ʒʑ = ∇ʜʞʢ − ˕˔ܪ = ͹ͷ͵ − ͹ = ͹Ͷ͸ ;ˏ                                                  (6.24) 
 
ɝɞɟ ܪ˔˕ = ͹ ˏ − ɫɬɚɧɞɚɪɬɧɵɣ ɧɚɩɨɪ, ɛɥɢɠɚɣɲɢɣ ɤ H ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ. 

 
 Ɉɬɦɟɬɤɭ ɜɟɪɯɚ ɛɵɤɚ ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 6.25. 
 
 ∇ʒʐ = ∇ʒʑ + ͳ,͸ܪ˔˕ = ͹Ͷ͸ + ͳ,͸ ∙ ͹ = ͹ͷ͹,ʹ ˏ;                                       (6.25) 
 
 Ɉɬɦɟɬɤɚ ɜɫɟɝɨ ɝɢɞɪɨɭɡɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɛɨɥɶɲɟɣ ɦɟɠɞɭ ɨɬɦɟɬɤɨɣ ɝɪɟɛɧɹ 
ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɢ ɝɪɟɛɧɟɦ ɛɵɤɚ. Ɍɚɤ ɤɚɤ ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ 
ɩɥɨɬɢɧɵ ɜɵɲɟ, ɬɨ ɨɬɦɟɬɤɚ ɜɫɟɝɨ ɝɢɞɪɨɭɡɥɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ ɷɬɨɣ ɨɬɦɟɬɤɟ, 
ɬɨ ɟɫɬɶ ͹ͷ͹,ʹ ˏ. 

 
6.1.5 ɉɪɨɜɟɪɤɚ ɩɪɨɩɭɫɤɚ ɩɪɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ 
 

 Ɉɩɪɟɞɟɥɹɟɬɫɹ ɧɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɪɚɫɯɨɞɚ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɩɨ ɮɨɪɦɭɥɚɦ 6.26 - 6.28. 
 

.˅଴ଵ˒ˑܪ  = ( ொ˓.˒ˑ˅௠஻√ଶg)ଶ ଷ⁄ = ቀ ଵ଴଼଻,ଶ଼ ଴,ସଽ∙ଶ଴∙√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = ͺ,ͷ͸ ˏ.                            (6.26) 

 

 ܳ˓.˒ˑ˅ = ܳ௠௔௫˒ˑ˅ − ܳʒЭʠ − ܳ˔ = ͳͲͺ͹,ʹͺ ˏଷ ˔⁄ ;                                             (6.27) 
 

ɝɞɟ  ܳ௖ = ͳ͸͵ʹ,Ͳͺ ˏଷ ˔⁄ − ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ  
 

.˅଴ଶ˒ˑܪ  = ( ொ˓˒ˑ˅௠ఌ𝜎೙஻√ଶg)ଶ ଷ⁄ = ቀ ଵ଴଼଻,ଶ଼଴,ସଽ∙଴,ଽ∙ଵ∙ଶ଴√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = ͻ,ͳͺͶ ˏ.                (6.28) 

 
 ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 6.29. 
 

˅ˑ˒ܪ  = ˅଴ଶ˒ˑܪ − ఈఔబ˒ˑ˅మଶg = ͻ,ͳͺͶ − ଵ,ଵ∙ଵ,ଵହమଶ∙ଽ,଼ଵ = ͻ,ͳͲͻ ˏ.                             (6.29) 

 
 ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɩɨɞɯɨɞɟ ɤ ɜɨɞɨɫɥɢɜɭ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 6.30. 
 

 ଴ܸ˒ˑ˅ = ொ˓.˒ˑ˅ሺ∇ʣʞʢ−∇ʓʜʏሻሺʑ+ሺ௡−ଵሻఋʐ = ଵ଴଼଻,ଶ଼ሺ଻ହସ−଻ଵଷሻሺଶ଴+ሺଶ−ଵሻ∙ଷ = ͳ,ͳͷ ˏ ˔⁄ .          (6.30) 

 
 Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱɟɬɧɚɹ ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ ɩɨ 
ɮɨɪɦɭɥɟ 6.31. 
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 ∇ʣʞʢ˓ = ∇ʒʑ + ˅ˑ˒ܪ = ͹Ͷ͸ + ͻ,ͳͲͻ = ͹ͷͷ,ͳͲͻ ˏ.                            (6.31) 
 

6.1.6 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɚ 
 

 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ ɩɪɨɢɡɜɨɞɹɬ ɩɨ ɫɯɟɦɟ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ. ɉɨ ɩɪɨɟɤɬɧɨɦɭ ɧɚɩɨɪɭ ɨɩɪɟɞɟɥɹɟɦ ɤɨɨɪɞɢɧɚɬɵ ɨɝɨɥɨɜɤɚ 
ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ. Ɍɚɛɥɢɱɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɯ ɢ ɭ ɭɦɧɨɠɚɟɦ ɧɚ ܪ˔˕ ɢ 
ɫɬɪɨɢɦ ɤɪɢɜɭɸ Ⱥ-ȼ ɧɚ ɪɢɫɭɧɤɟ 6.1.  Ʉɨɨɪɞɢɧɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.1. 
 
Ɍɚɛɥɢɰɚ 6.1 – Ɍɚɛɥɢɰɚ Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ ɩɪɢ 7 = ˕˔ܪɦ 

x y 
0,0 0,88 
0,7 0,25 
1,4 0,05 
2,1 0,00 
2,8 0,04 
3,5 0,19 
4,2 0,42 
4,9 0,70 
5,6 1,01 
6,3 1,39 
7,0 1,79 
7,7 2,25 
8,4 2,76 
9,1 3,33 
9,8 3,95 
10,5 4,63 
11,2 5,35 
11,9 6,11 
12,6 6,91 
13,3 7,76 

 

 
Ɋɢɫɭɧɨɤ 6.1 – Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
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6.2 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 

 Ɉɩɪɟɞɟɥɹɟɦ ɬɢɩ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ ɡɚ ɜɨɞɨɫɥɢɜɨɦ. ȼɵɱɢɫɥɹɸɬ 
ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ ɩɨɬɨɤɚ ɩɪɢ ɩɨɥɧɨɦ ɨɬɤɪɵɬɢɢ ɜɫɟɯ ɨɬɜɟɪɫɬɢɣ ɩɨ 
ɮɨɪɦɭɥɟ 6.32. 
 

 ℎˍ˓ = √ ఈொమ˓ሺ஻+∑ ఋ˄ሻమgయ = √ ଵ,ଵ∙ଶ଴଴଴,଻మሺଶ଴+ଷሻమ∙ଽ,଼ଵయ = ͻ,Ͷ͹ ˏ;                                           (6.32)  

 
ɝɞɟ  ߙ = ͳ,ͳ − ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ 
 
 ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ ɨɩɪɟɞɟɥɢɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 6.33. 
 

ʡబߦ  = ∇ʜʞʢ−∇ʓʜʏℎˍ˓ = ଻ହଷ−଻ଵଷଽ,ସ଻ = Ͷ,ʹ͵                                                            (6.33) 

 
 ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ φ ɢ ߦʡబ  ɨɩɪɟɞɟɥɹɟɦ: ߦʠ = 0,35; ߦʠ′′= 2,3. 
 
 ȼɵɱɢɫɥɹɟɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ ɩɨ ɮɨɪɦɭɥɚɦ 6.34 ɢ 6.35. 
 
 ℎ௖′ = ˓ˍℎ˔ߦ = Ͳ,Ͷ ∙ ͻ,Ͷ͹ = ͵,͹ͻ ˏ.                                                                  (6.34) 
 
 ℎ′̝′ = ߦ ′̝′ℎˍ˓ = ʹ,ͳ ∙ ͻ,Ͷ͹ = ͳͻ,ͺͻ ˏ.                                                              (6.35) 
 
 Ƚɥɭɛɢɧɚ ɜ ɇȻ ℎʜʐ = ͸,ͳ ˏ, ℎ௖′′ > ℎʜʐ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɵɠɨɤ 
ɨɬɨɝɧɚɧɧɵɣ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɝɚɫɢɬɟɥɢ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ. Ⱦɚɥɟɟ 
ɩɪɨɢɡɜɟɞёɧ ɪɚɫɱёɬ ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ. 
 

6.3 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 

6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ 
 
 Ƚɪɚɜɢɬɚɰɢɨɧɧɭɸ ɩɥɨɬɢɧɭ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɤɨɧɫɬɪɭɢɪɭɸɬ, ɤɚɤ 
ɩɪɚɜɢɥɨ, ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɛɟɡ ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ. 
Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɩɪɨɮɢɥɶ ɬɚɤɨɣ ɩɥɨɬɢɧɵ - ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɬɪɟɭɝɨɥɶɧɢɤ ɫ 
ɜɟɪɲɢɧɨɣ ɧɚ ɨɬɦɟɬɤɟ ɇɉɍ. 
 ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 6.36. 
 
 ℎ = ∇ʜʞʢ − ∇ʞʝʓ = ͹ͷ͵ − ͹ͳͲ = Ͷ͵ ˏ.                                                    (6.36)  
 
 Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 6.37. 
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  ∇ʞʝʓ = ∇ʓʜʏ − ͵ = ͹ͳ͵ − ͵ = ͹ͳͲ ˏ.                                                       (6.37) 
 
 ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬɵ ɞɥɹ n = 0,1: 
 ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɢɡ ɭɫɥɨɜɢɹ ɧɟɞɨɩɭɳɟɧɢɹ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 
ɧɚɩɪɹɠɟɧɢɣ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 6.38. 
 
′௡ܤ  = ℎ√ 𝜌˄𝜌ೢሺଵ−௡ሻ+௡ሺଶ−௡ሻ−ఈభ = ସଷ√మరభబሺଵ−଴,ଵሻ+଴,ଵሺଶ−଴,ଵሻ−଴,ହ = ͵ͳ,͸ͳ ˏ;           (6.38) 

 
ɝɞɟ ߙଵ = Ͳ,ͷ −ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɸ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 
ɞɚɜɥɟɧɢɹ ɡɚ ɫɱёɬ ɭɫɬɪɨɣɫɬɜɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɡɚɜɟɫ ɢ ɞɪɟɧɚɠɟɣ; 𝜌௪ − ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ; 

 𝜌˄ −ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ 
 

 ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɢɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ 
ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 6.39. 
 

′′௡ܤ  = ఊ೙ℎ௧௚𝜑ቀ 𝜌˄𝜌ೢ+௡−ఈభቁ = ଵ,ଶ∙ସଷ௧௚ଷଽ°ቀమరభబ+଴,ଵ−଴,ହቁ = ͵ʹ,ʹͷ ˏ;                                     (6.39) 

 
ɝɞɟ ߛ௡ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ, 
ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɩɥɨɬɢɧɵ, ߛ௡ = ͳ,ʹ ɞɥɹ I I ɤɥɚɫɫɚ; 𝜑 = ͵ͻ° − ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɞɥɹ ɪɚɫɱɟɬɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ ȽɌɋ ɩɨ 
ɤɨɧɬɚɤɬɭ ɛɟɬɨɧ-ɫɤɚɥɚ. Ɉɫɧɨɜɚɧɢɟ ɩɥɨɬɢɧɵ ɫɥɨɠɟɧɨ ɤɪɟɩɤɢɦɢ 
ɦɚɝɦɚɬɢɱɟɫɤɢɦɢ ɝɪɚɧɢɬɚɦɢ. 
 
 ȼ ɬɚɛɥɢɰɟ 6.2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜɟɥɢɱɢɧɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ. 
 
Ɍɚɛɥɢɰɚ 6.2 – Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ 

n ܤ௡′ , ,′′௡ܤ ˏ ˏ 
0,1 31,61 32,25 
0,2 32,23 30,71 
0,3 33,08 29,32 
0,4 34,21 28,04 

 
 ɉɨ ɪɢɫɭɧɤɭ 6.2 ɨɩɪɟɞɟɥɟɧɚ ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ: 31.8 ɦ. 
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Ɋɢɫɭɧɨɤ 6.2 – Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ 

 
  

6.3.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɲɜɚɦɢ 
 
 Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɪɚɡɪɟɡɚɟɬɫɹ ɩɨ ɞɥɢɧɟ ɩɨɫɬɨɹɧɧɵɦɢ ɲɜɚɦɢ ɧɚ 
ɨɬɞɟɥɶɧɵɟ ɫɟɤɰɢɢ. ȼ ɩɥɨɬɢɧɚɯ cɨ ɫɤɚɥɶɧɵɦ ɨɫɧɨɜɚɧɢɟɦ ɭɫɬɪɨɣɫɬɜɨ ɷɬɢɯ ɲɜɨɜ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɜɨɛɨɞɧɨɟ ɪɚɡɜɢɬɢɟ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɢ ɭɫɚɞɨɱɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɢ 
ɩɨɷɬɨɦɭ ɨɧɢ ɧɚɡɵɜɚɸɬɫɹ ɬɟɦɩɟɪɚɬɭɪɧɨ – ɭɫɚɞɨɱɧɵɦɢ. ɗɬɢ ɲɜɵ, ɤɚɤ ɩɪɚɜɢɥɨ, 
ɪɚɫɩɨɥɚɝɚɸɬ ɧɚ ɪɚɜɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ ɩɨ ɞɥɢɧɟ ɩɥɨɬɢɧɵ, ɡɚɜɢɫɹɳɢɯ ɨɬ 
ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɢ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɩɥɨɬɢɧɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɪɢɧɢɦɚɟɦ ɜ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɟ ɲɨɜ, ɩɪɨɯɨɞɹɳɢɣ ɱɟɪɟɡ 
ɛɵɤ. Ɍɨɝɞɚ ɪɚɡɦɟɪ ɫɟɤɰɢɢ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 6.40. 

 ݈௖ = ܾ + ˄ߜ = ͳͲ + ͵ = ͳ͵ ˏ.                                                                  (6.40)  
 
6.3.3 Ȼɵɤɢ 
 

  Ȼɵɤɢ ɫɥɭɠɚɬ ɨɩɨɪɚɦɢ ɞɥɹ ɡɚɬɜɨɪɨɜ, ɦɨɫɬɨɜ ɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɨɞɴɟɦɧɵɯ 
ɦɟɯɚɧɢɡɦɨɜ, ɚ ɬɚɤɠɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɜɨɞɨɫɥɢɜɧɵɯ ɫɟɤɰɢɣ,  
  Ɏɨɪɦɚ ɛɵɤɨɜ ɜ ɩɥɚɧɟ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɩɥɚɜɧɚɹ. 
  Ɍɨɥɳɢɧɚ ɛɵɤɚ ɪɚɜɧɚ 3ɦ. ɉɚɡɨɜɵɣ ɩɟɪɟɲɟɟɤ ɧɚɡɧɚɱɚɟɦ ɪɚɜɧɵɦ 0,8ɦ.  
  ɉɚɡɵ ɪɚɛɨɱɢɯ ɡɚɬɜɨɪɨɜ ɪɚɫɩɨɥɚɝɚɸɬ ɨɛɵɱɧɨ ɧɚ ɥɢɧɢɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ, 
ɲɢɪɢɧɚ ɩɚɡɚ ɫɨɫɬɚɜɥɹɟɬ 2ɦ. ɩɚɡɵ ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ 
ɛɶɟɮɚ ɪɚɡɦɟɳɟɧɵ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1,5 ɦ ɨɬ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ 
ɭɞɨɛɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɧɚ ɪɚɛɨɱɟɦ ɡɚɬɜɨɪɟ. 

 
6.3.4 ɍɫɬɨɢ 
 
Ɇɟɠɞɭ ɫɬɚɧɰɢɨɧɧɨɣ ɢ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɶɸ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɟɦ 

ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬɨɣ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɩɨɩɚɞɚɧɢɹ ɛɪɵɡɝ ɨɬɛɪɚɫɵɜɚɟɦɨɣ ɫɬɪɭɢ 
ɧɚ ɡɞɚɧɢɟ Ƚɗɋ. 
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6.3.5 Ƚɚɥɟɪɟɢ  
 
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ 

ɝɚɥɟɪɟɢ. Ƚɚɥɟɪɟɢ ɞɥɹ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɞɪɟɧɚɠɚ 
ɩɪɢɧɢɦɚɸɬɫɹ ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ ɪɚɡɦɟɪɚɦɢ, ɧɨ ɩɪɢ ɷɬɨɦ ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɛɨɬɭ ɛɭɪɨɜɨɝɨ, ɰɟɦɟɧɬɚɰɢɨɧɧɨɝɨ ɢ 
ɞɪɭɝɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɒɢɪɢɧɚ ɝɚɥɟɪɟɢ – 3ɦ, ɜɵɫɨɬɚ –4ɦ. ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ 
ɭɫɬɪɨɟɧɚ ɫɦɨɬɪɨɜɚɹ ɝɚɥɟɪɟɹ ɲɢɪɢɧɨɣ 2ɦ, ɜɵɫɨɬɨɣ 2,5ɦ. 

 
6.3.6 ɗɥɟɦɟɧɬɵ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɩɥɨɬɢɧɵ 
 

 ɐɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 
ɞɚɜɥɟɧɢɹ ɧɚ ɩɥɨɬɢɧɭ. ɂɯ ɩɪɢɦɟɧɹɸɬ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ. 
 Ɍɨɥɳɢɧɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 6.41. 
 
ˊߜ  = ∆ுˊఊ೙௃ˍ˓.೘ = ଶଷ,ସ∙ଵ,ଶଵହ = ͳ,ͺ͹ʹ ˏ;                                                                    (6.41)  

 
ɝɞɟ  ߛ௡ = ͳ,ʹ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ; 
ˊܪ∆  = ʹ͵,Ͷˏ − ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ; 
௠.˓ˍܬ  =  ͳͷ − ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ ɞɥɹ ɫɤɚɥɶɧɵɯ 
ɝɪɭɧɬɨɜ. 
 
 Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 6.42. 
 
௠௔௫ܪ   = ∇ʜʞʢ − ∇ʢʜʐ௠𝑖௡ = ͹ͷ͵ − ͹ͳͶ = ͵ͻ ˏ;                                       (6.42) 
 

ɝɞɟ ∇ʢʜʐ௠𝑖௡ − ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɇȻ ɩɪɢ Q˔.˒ = ͳͷͲ ˏଷ ˔⁄  
  
 ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 6.43. 
 
ˊܪ∆   = ௠௔௫ܪ − ௔௦ܪ = ͵ͻ − ͳͳ,͹ = ʹ͹,͵ ˏ.                                                   (6.43) 
 
 Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ 
ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 6.44. 
 
 ݈ˊ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻܤ௡ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻ ∙ ͵ͳ,ͺ = ͳ,ͷͻ ÷ ͵,ͳͺ ˏ;                   (6.44)  
 
ɝɞɟ ܤ௡ = ͵ͳ,ͺ ˏ − ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
 
 ɉɪɢɧɢɦɚɟɦ ݈ˊ = ͵ˏ 
 Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 6.45. 
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  ℎˊ = ሺͲ,ͷ ÷ Ͳ,ͺሻܪ௠௔௫ = ሺͲ,ͷ ÷ Ͳ,ͺሻ ∙ ͵ͻ = ͳͻ,ͷ ÷ ͵ͳ,ʹ ˏ;                  (6.45) 
 
 ɉɪɢɧɢɦɚɟɦ ℎˊ = ʹͷ,Ͷˏ 
 
 Ⱦɪɟɧɚɠɧɨɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨɫɥɟ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɞɥɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɥɨɬɢɧɭ. 
 Ⱦɪɟɧɚɠ ɜ ɨɫɧɨɜɚɧɢɢ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ 
ɞɢɚɦɟɬɪɨɦ 300 ɦɦ ɫ ɲɚɝɨɦ 2 ɦ. Ɉɬɜɨɞ ɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɜɨɞɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɧɚɫɨɫɚɦɢ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɞɪɟɧɚɠɧɵɦɢ ɢ ɰɟɦɟɧɬɚɰɢɨɧɧɵɦɢ ɫɤɜɚɠɢɧɚɦɢ 
ɩɪɢɧɢɦɚɟɦ 6ɦ. Ƚɥɭɛɢɧɚ ɫɤɜɚɠɢɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 6.46. 
 
 ℎˇ˓ = ሺͲ,ͷ ÷ Ͳ,͹ሻℎˊ = ሺͲ,ͷ ÷ Ͳ,͹ሻ ∙ ʹͷ,Ͷ = ͳʹ,͹ ÷ ͳ͹,͹ͺ ˏ;                  (6.46) 
 
 ɉɪɢɧɢɦɚɟɦ ℎˇ˓ = ͳͷ,͵ˏ 
 

6.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
 
6.4.1. ɋɬɚɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɩɥɨɬɢɧɵ 
 

 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ ɜɟɞɟɬɫɹ ɩɨ ɨɫɧɨɜɧɨɦɭ 
ɪɚɫɱɟɬɧɨɦɭ ɫɥɭɱɚɸ – ɧɨɪɦɚɥɶɧɵɣ ɪɚɫɱɟɬɧɵɣ ɫɥɭɱɚɣ ɩɪɢ ɇɉɍ ɜ ɜɟɪɯɧɟɦ 
ɛɶɟɮɟ ɢ ɦɢɧɢɦɚɥɶɧɨɦ ɭɪɨɜɧɟ ɧɢɠɧɟɝɨ ɛɶɟɮɚ (ɩɪɢ ɩɪɨɩɭɫɤɟ ɦɢɧɢɦɚɥɶɧɨɝɨ 
ɪɚɫɯɨɞɚ ɩɨ ȼɏɄ). 
 ɉɪɢ ɫɛɨɪɟ ɧɚɝɪɭɡɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ, ɧɚɝɪɭɡɤɢ ɫɨɛɢɪɚɸɬ ɧɚ 1 
ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ ɩɥɨɬɢɧɵ. 
 

6.4.2 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ ɢ ɡɚɬɜɨɪɨɜ 
 
 ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ 
AutoCad: ܵ ˒ˎ = ͷͲͲ,͹͵ˏଶ 
 ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɨ ɮɨɪɦɭɥɟ 6.47. 
 

ˎ˒ܩ  = ௌ˒ˎ∙௕∙g∙ఘ˄௕+ఋ˄ = ହ଴଴,଻ଷ∙ଵ଴∙ଽ,଼ଵ∙ଶସ଴଴ଵ଴+ଷ = ͻͲ͸ͺ,͸ͳ ˍʜ ˏ⁄ ;                                   (6.47) 

 
ɝɞɟ ܵ˒ˎ = ͷͲͲ,͹͵ ˏଶ − ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ; 
 ܾ = ͳͲ ˏ − ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; 
˄ߜ  = ͵ ˏ − ɬɨɥɳɢɧɚ ɛɵɤɚ; 
 𝜌˄ = ʹͶͲͲ ˍˆ ˏଶ − ⁄ ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ. 

 
 ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɚ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ 6.48. 
 

˄ܩ   = ௌ˄∙ఋ˄∙ρ˄∙g௕+ఋ˄ = ଼ସ଼,ଶହ∙ଷ∙ଶସ଴଴∙ଽ,଼ଵଵ଴+ଷ = Ͷ͸Ͳͺ,͹ʹ ˍʜ ˏ⁄ ;                                  (6.48) 
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ɝɞɟ  ܵ˄ =  ܵ˄ = ͺͶͺ,ʹͷ ˏଶ − ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɵɤɚ. 
˄ߜ  = ͵ ˏ − ɬɨɥɳɢɧɚ ɛɵɤɚ; 

 
 ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 6.49. 
 
 ܳˊ = Ͳ,Ͳͷͷ݂√݂g = Ͳ,Ͳͷͷ ∙ ͻ͸√ͻ͸ ∙ ͻ,ͺͳ = ͷͲ͹,ͷˍʜ;                                 (6.49) 
 
ɝɞɟ  ݂ − ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ 6.50. 
 
 ݂ = ሺ∇ʣʞʢ − ∇ʒʑ + Ͳ,ͷሻܾ = ሺ͹ͷͷ,ͳ − ͹Ͷ͸ + Ͳ,ͷሻ ∙ ͳͲ = ͻ͸ˏଶ;        (6.50) 
  
ɝɞɟ  ܾ − ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ. 
 

ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɹɬ ɤ 1 ɩ.ɦ. ɞɥɢɧɵ ɫɟɤɰɢɢ ɩɨ ɮɨɪɦɭɥɟ 6.51. 
 

ˊݍ  = ொˊ௕+ఋ˄ = ହ଴଻,ହଵ଴+ଷ = ͵ͻ,ͲͶ ˍʜ ˏ⁄ .                                                     (6.51) 

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

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

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
-ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɩɨ ɮɨɪɦɭɥɟ 6.52. 

 ܶ˅ = ఘೢgℎభమଶ = ଵ଴଴଴∙ଽ,଼ଵ∙ସଷమଶ = ͻͲ͸ͻ,͵ͷ ˍʜ ˏ⁄ ;                                                  (6.52) 

 
ɝɞɟ ℎଵ = ∇ʜʞʢ − ∇˒ˑˇ = ͹ͷ͵ − ͹ͳͲ = Ͷ͵ ˏ 

 
-ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɨ ɮɨɪɦɭɥɟ 6.53. 

 

 ܶː = ఘೢgℎమమଶ = ଵ଴଴଴∙ଽ,଼ଵ∙ସమଶ = ͹ͺ,Ͷͺ ˍʜ ˏ⁄ ;                                                      (6.53) 

 
ɝɞɟ ℎଶ = ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇ = ͹ͳͶ − ͹ͳͲ = Ͷ ˏ 

 
6.4.4 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 
 

 ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɩɥɨɫɤɨɣ ɩɨɞɨɲɜɟ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɩɪɹɦɨɭɝɨɥɶɧɢɤ ɫ ɜɵɫɨɬɨɣ ɪɚɜɧɨɣ ɞɚɜɥɟɧɢɸ ɫɬɨɥɛɚ ɜɨɞɵ ɨɬ ɭɪɨɜɧɹ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɩɨ ɮɨɪɦɭɥɟ 6.54. 
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 ˓˅ˊ˅ = 𝜌௪gℎଵ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ Ͷ = ͵ͻ,ʹͶ ˍʜ ˏଶ⁄ ;                                      (6.54) 

 
ɝɞɟ ℎଵ = ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇ = ͹ͳͶ − ͹ͳͲ = Ͷˏ 
 
 ɋɢɥɭ ɜɡɜɟɲɟɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 6.55. 
 
 ܹ˅ ˊ˅ = 𝜌௪gܵˠ˒ = 𝜌௪gܤ௡ሺ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇሻ = ͹͹Ͷ,ͻ ˍʜ ˏ⁄ ;                 (6.55) 
 
ɝɞɟ ܵˠ˒ = ௡ܤ ∙ ሺ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇሻ − ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ 
ɞɚɜɥɟɧɢɹ ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ 
 

6.4.5 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 
 ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɣ ɦɨɠɟɬ ɛɵɬɶ 
ɩɨɫɬɪɨɟɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɤɚɡɚɧɢɹɦɢ ɋɉ. 
 Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɩɨ ɮɨɪɦɭɥɚɦ 6.55 – 6.57. 
 
ௗܪ  = ∇ʜʞʢ − ∇ʢʜʐ௠𝑖௡ = ͹ͷ͵ − ͹ͳͶ = ͵ͻ ˏ.                                          (6.55) 
 
௔௦ܪ  = Ͳ,͵ ∙ ௗܪ = Ͳ,͵ ∙ ͵ͻ = ͳͳ,͹ ˏ.                                                            (6.56) 
 
ௗ௥ܪ  = Ͳ,ͳ ∙ ௗܪ = Ͳ,ͳ ∙ ͵ͻ = ͵,ͻ ˏ.                                                               (6.57) 
 
 ɉɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɝɪɚɦɦɵ AutoCAD. 
 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 6.58. 
 
 ˗ܹ = 𝜌௪gܵˠ˒ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳ͵ʹ,ͻ͵ = ͳ͵ͲͶ,ͲͶ ˍʜ;                                   (6.58) 
 
ɝɞɟ ܵˠ˒ = ͳ͵ʹ,ͻ͵ˏଶ − ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, 
ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ. 
 

6.4.6 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 
 Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 6.59. 
 
ː݌  = ːߛ ℎː݃ݐଶ(Ͷͷ − 𝜑ː ʹ⁄ ) = ͷ,Ͳͳ ˍʜ ˏଶ⁄ ;                                                  (6.59) 

 
ɝɞɟ ːߛ = ͳͳˍʜ/ˏଷ − ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ℎː = ͳˏ − ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ 
 𝜑ː = ʹʹ° − ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ 
 
 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɭɸ ɫɢɥɭ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚɣɞёɦ ɩɨ ɮɨɪɦɭɥɟ 6.60. 



65 
 

ːܧ  = ௣ːℎːଶ = ହ,଴ଵ∙ଵଶ = ʹ,ͷͲͷ ˍʜ ˏ⁄ ;                                                             (6.60) 

 
 Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɪɚɫɫɱɢɬɚɟɦ ɩɨ 
ɮɨɪɦɭɥɟ 6.61. 
 

′˓ˆ.ʏ݌  = ːߛ ℎː݃ݐଶ ቀͶͷ − 𝜑ˆ˓ ʹ⁄ ቁ = ͳͳ ∙ ଶ(Ͷͷ݃ݐ − ͵ͻ ʹ⁄ ) = ʹ,ͷͲ͵ˍʞ˃;   (6.61) 
  
ɝɞɟ 𝜑ˆ˓ = ͵ͻ° − ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ, ɩɪɢɝɪɭɠɟɧɧɨɝɨ ɧɚɧɨɫɚɦɢ 
  
 ȼ ɬɨɱɤɟ ɧɚ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɬɨɥɳɢɧɨɣ ℎˆ˓, ɝɞɟ ɞɟɣɫɬɜɭɸɬ ɢ 
ɜɟɫ ɧɚɧɨɫɨɜ, ɢ ɜɟɫ ɝɪɭɧɬɚ, ɞɚɜɥɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 6.62. 
 

′′˓ˆ.ʏ݌  = ሺːߛ ℎː+̂ߛ ˓˅́ ˅ℎˆ˓ሻ݃ݐଶ ቀͶͷ − 𝜑ˆ˓ ʹ⁄ ቁ = ሺͳͳ ∙ ͳ+ͳͷ,Ͳͻ ∙ ͵ሻ݃ݐଶ(Ͷͷ −− ͵ͻ ʹ⁄ ) = ͳʹ,ͺͲʹ ˍʞ˃.                                                                                               (6.62) 
 
 ɍɞɟɥɶɧɵɣ ɜɟɫ ɜɡɜɟɲɟɧɧɨɝɨ ɝɪɭɧɬɚ ̂ߛ ˓˅́ ˅ ɧɚɣɞёɦ ɩɨ ɮɨɪɦɭɥɟ 6.63. 
 
ߛ̂  ˓˅́ ˅ = ߛ̂ ˓ − ሺͳ − ݊଴ሻߛ௪ = ʹͷ − ሺͳ − Ͳ,Ͳͻሻ ∙ ͳͲ = ͳͷ,Ͳͻ ˍʜ ˏଷ⁄ ;        (6.63) 

 
ɝɞɟ ̂ߛ ˓ = ʹͷ ˍʜ ˏଷ⁄ − ɭɞɟɥɶɧɵɣ ɜɟɫ ɫɭɯɨɝɨ ɝɪɭɧɬɚ; 

 ݊଴ = Ͳ,Ͳͻ − ɩɨɪɢɫɬɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ; 
௪ߛ  = ͳͲ ˍʜ ˏଷ⁄ − ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ. 

 
 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɫ ɭɱɟɬɨɦ ɧɚɧɨɫɨɜ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 6.64. 
 

˅˃ܧ  = ܵˠ˒ = ௣ʏ.ˆ˓′ +௣ʏ.ˆ˓′′ଶ ∙ ℎˆ˓ = ଶ,ହ଴ଷ+ଵଶ,଼଴ଶଶ ∙ ͵ = ʹʹ,ͻ͸ ˍʜ ˏଷ⁄ .                    (6.64) 
 
 ɉɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɧɚ ɩɥɨɬɢɧɭ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 6.65. 
 

′′˓ˆ.ʞ݌  = ሺ̂ߛ ˓˅́ ˅ℎˆ˓ሻ݃ݐଶ ቀͶͷ + 𝜑ˆ˓ ʹ⁄ ቁ = ͳͻͺ,ͻͺˍʞ .˃                                     (6.65) 
 
 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 6.66. 
 

˔˃˒ܧ  = ܵˠ˒ = ௣ʞ.ˆ˓′′ଶ ∙ ℎˆ˓ = ଵଽ଼,ଽ଼ଶ ∙ ͵ = ʹͻͺ,Ͷ͹ ˍʜ ˏଷ⁄ .                                   (6.66) 
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6.4.7 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 
 

 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɪɚɫɱɟɬɧɨɦ 
ɫɥɭɱɚɟ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ 6.67. 
 

 ܹ˅ ˑˎː = Ͳ,ͷ𝜌௪gℎଵ% ቀ𝜆̅గ + ℎబଶ ቁ = ͵ͷ,͸͸͹ˍʜ;                                                    (6.67) 
 
ɝɞɟ ℎଵ% = ͳ,Ͷ͸ˏ − ɜɵɫɨɬɚ ɜɨɥɧɵ 1%-ɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ; 𝜆̅ = ͳͶ,͸ʹ͹ˏ − ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ; 
 
 Ʌɢɧɢɹ ɞɟɣɫɬɜɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 6.68. 
 

௖ݕ  = 𝜆̅ଶగ − ଷ଼ ℎଵ% = ଵସ,଺ଶ଻ଶ∙ଷ,ଵସ − ଷ଼ ∙ ͳ,Ͷ͸ = ͳ,͹ͺʹ ˏ.                                              (6.68) 
 

6.5 Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
 Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɚɬɢɧɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.3. 
 
Ɍɚɛɥɢɰɚ 6.3 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

Ɉɛɨɡɧɚɱɟɧɢɟ ߛ௙ ɇɚɩɪɚɜɥɟɧɢɟ  
Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

ɋɢɥɚ, 
ɤɇ 

ɉɥɟɱɨ, 
ɦ 

Ɇɨɦɟɧɬ, 
ɤɇ·ɦ ܶ˅  1,0 ՜ 9069,35 14,33 129963,79 ܶː  1,0 ՚ 78,48 1,33 -104,38 0,95 ˄ܩ ՝ 4378,28 6,29 -27521,87 0,95 ˎ˒ܩ ՝ 8615,18 5,15 -44394,00 ܹ˅ ˊ˅ 1,0 ՛ 774,99 0,00 0,00 ˗ܹ 1,0 ՛ 1304,04 12,73 16595,21 ܧː 1,2 ՜ 3,01 3,33 10,01 ܧ˒ː 0,8 ՚ 238,78 1,00 238,78 1,2 ˅˃ܧ ՜ 27,55 1,68 46,25 ܹ˅ ˑˎː 1,0 ՜ 35,67 41,22 1470,12 0,9 ˊݍ ՝ 35,14 11,77 -413,55 

 
 Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ 
ɪɚɫɱɟɬɟ ɧɚ 1 ɩ.ɦ.) ɜɵɩɨɥɧɹɸɬ ɩɨ ɮɨɪɦɭɥɚɦ 6.69 – 6.78. 
 Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
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 𝜎௨̟ = − 𝑁஻೙ + ଺∑ʛ஻೙మ = − ଶସହ଺଴,ସହଷଵ,଼ + ଺∙଻ହ଼ଽ଴,ଷ଺ଷଵ,଼మ = −͵ʹʹ,Ͳ͸ ˍʜ ˏଶ⁄ ;              (6.69) 

 
ɝɞɟ ܰ − ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; 
 ʛ − ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; 
௡ܤ  − ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
 
 𝜎௫௨ = 𝜎௬௨݉௨ଶ − ௗ௨ሺͳܪ௪ߛ − ݉௨ଶሻ = −͵ʹʹ,Ͳ͸ − Ͷ͵Ͳ = −Ͷ͵Ͳ ˍʜ ˏଶ⁄ ;      (6.70) 

 
ɝɞɟ ܪௗ௨ = ∇ʜʞʢ − ∇ʞʝʓ = ͹ͷ͵ − ͹ͳͲ = Ͷ͵ˏ − ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ 
ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; ݉௨ = ଵߙ  ଵߙ݃ݐ − ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. Ɍɚɤ ɤɚɤ ɭ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ ߙ݃ݐଵ = Ͳ. 
 
 𝜏௫௬௨ = ௗ௨ܪ௪ߛ) + 𝜎௬௨)݉௨ = ሺͳͲ ∙ Ͷ͵ − ͵ʹʹ,Ͳ͸ሻ ∙ Ͳ = Ͳ.                                 (6.71) 
 
 𝜎ଵ௨ = 𝜎௬௨ሺͳ + ݉௨ଶሻ + ௗ௨݉௨ଶܪ௪ߛ = −͵ʹʹ,Ͳ͸ ˍʜ ˏଶ⁄ .                                  (6.72) 

 
 𝜎ଷ௨ = ௪ʜௗ௨ߛ− = −ͳͲ ∙ Ͷ͵ = −Ͷ͵Ͳ ˍʜ ˏଶ⁄ .                                              (6.73) 

 
 Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 

 𝜎௬௧ = − 𝑁஻೙ − ଺∑ʛ஻೙మ = − ଶସହ଺଴,ସହଷଵ,଼ − ଺∙଻ହ଼ଽ଴,ଷ଺ଷଵ,଼మ = −ͳʹʹʹ,͸ʹ ˍʜ ˏଶ⁄ .             (6.74) 

 
 𝜎௫௧ = 𝜎௬௧݉௧ଶ − ௗ௧ܪ௪ߛ ሺͳ − ݉௧ଶሻ = −ͷͲͳ,ͻ͸ ˍʜ ˏଶ⁄ ;                                       (6.75) 

 
ɝɞɟ ܪௗ௧ = Ͷˏ − ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ; 

 ݉௧ = ଶߙ݃ݐ = °ʹ͵݃ݐ = Ͳ,͸͵ 
ଶߙ  = ͵ʹ° − ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. 
 
 𝜏௫௬௧ = ௗ௧ܪ௪ߛ)− + 𝜎௬௧)݉௧ = ͹͵ͻ,ͳͶ ˍʜ ˏଶ⁄ .                                               (6.76) 

  
 𝜎ଷ௧ = 𝜎௬௧ሺͳ + ݉௧ଶሻ + ௗ௧ܪ௪ߛ ݉௧ଶ = −ͳ͸ͺͶ,ͷͺ ˍʜ ˏଶ⁄ .                                 (6.77) 

 
 𝜎ଵ௧ = ௗ௧ܪ௪ߛ− = −ͳͲ ∙ Ͷ = −ͶͲ ˍʜ ˏଶ⁄ ;                                                       (6.78) 

 
ɝɞɟ  𝜎௨̟, 𝜎௫௨, 𝜎௬௧ , 𝜎௫௧ − ɧɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɢ 
ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɭ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ 
ɝɪɚɧɟɣ,ˍʜ ˏଶ⁄ ;  
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𝜏௫௬௨ , 𝜏௫௬௧ − ɤɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɢ ɜɟɪɬɢɤɚɥɶɧɵɦ 
ɩɥɨɳɚɞɤɚɦ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɭ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɟɣ, ˍʜ ˏଶ⁄ ; 𝜎ଵ௨ , 𝜎ଷ௨, 𝜎ଵ௧ , 𝜎ଷ௧ − ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɭ ɜɟɪɯɨɜɨɣ ɢ 
ɧɢɡɨɜɨɣ ɝɪɚɧɟɣ ɩɥɨɬɢɧɵ, ˍʜ ˏଶ⁄ ; 

 𝜎௖௨ − ɧɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɩɥɨɳɚɞɤɚɯ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ ɭ 
ɜɟɪɯɧɟɣ ɝɪɚɧɢ, ˍʜ ˏଶ⁄ ; 

 ܰ − ɧɨɪɦɚɥɶɧɚɹ ɫɢɥɚ, ɪɚɜɧɚɹ ɫɭɦɦɟ ɩɪɨɟɤɰɢɢ ɧɚ ɧɨɪɦɚɥɶ ɤ ɪɚɫɱɟɬɧɨɦɭ 
ɫɟɱɟɧɢɸ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ ɜɵɲɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ; 
 𝛴ܯ − ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɩɪɢɥɨɠɟɧɧɵɯ ɤ ɩɥɨɬɢɧɟ, ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɫɟɪɟɞɢɧɵ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ; 
ௗܤ  − ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ; ݉௨, ݉௧ −  ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ 
ɫɟɱɟɧɢɹ; 
ௗ௨ܪ  , ௗ௧ܪ − ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ; 
ߜ  − ɭɝɨɥ ɦɟɠɞɭ ɩɥɨɫɤɨɫɬɶɸ ɩɨɞɨɲɜɵ ɢ ɝɨɪɢɡɨɧɬɚɥɶɸ; ߙ − ɭɝɨɥ ɦɟɠɞɭ ɩɥɨɫɤɨɫɬɶɸ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɢ ɜɟɪɬɢɤɚɥɶɸ; 
 
 ɉɨɥɭɱɟɧɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 6.3. 
 
Ɍɚɛɥɢɰɚ 6.3 – Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɫɟɱɟɧɢɢ ɩɥɨɬɢɧɵ 

ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ 

ɇɚɩɪɹɠɟɧɢɟ  ˍʜ ˏଶ⁄  ɇɚɩɪɹɠɟɧɢɟ  ˍʜ ˏଶ⁄  𝜎௨̟  -322,06 𝜎௬௧ -1222,62 𝜎௫௨ -430,00 𝜎௫௧ -501,96 𝜏௫௬௨  0,00 𝜏௫௬௧  739,14 𝜎ଵ௨ -322,06 𝜎ଵ௧ -40,00 𝜎ଷ௨ -430,00 𝜎ଷ௧ -1684,58 
    

6.5.1 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
 ɉɨɫɥɟ ɜɵɱɢɫɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɭɫɥɨɜɢɣ 6.79 – 6.81. 
 ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
 
௡ߛ  · ௟௖ߛ · |𝜎ˊ| ൑ ௖ߛ · ܴ௕;                                                                              (6.79) 
 
ɝɞɟ ܴ௕ = ʹͺͲͲ ˍʜ ˏଶ⁄ − ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ (ɦɚɪɤɚ ȼ5) 
௡ߛ  = ͳ,ʹ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɞɥɹ 
ɫɨɨɪɭɠɟɧɢɣ II  ɤɥɚɫɫɚ; 
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௟௖ߛ = ͳ − ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ; ߛ௖ = Ͳ,ͻ − ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ. 
 
 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɟɥɢɱɢɧɚ ɝɥɚɜɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢ ɩɪɨɱɧɨɫɬɶ ɛɟɬɨɧɚ 
ɤɥɚɫɫɚ ȼ5 ɫ ɪɚɫɱɟɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ ܴ௕ = ʹͺͲͲ ˍʜ ˏଶ⁄ , 

ɤɨɬɨɪɵɣ ɧɟɨɛɯɨɞɢɦɨ ɭɥɨɠɢɬɶ ɜ ɡɨɧɟ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɫɠɢɦɚɸɳɢɦɢ 
ɧɚɩɪɹɠɟɧɢɹɦɢ, ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɩɪɢɜɟɞɟɧɧɨɦɭ ɜɵɲɟ ɭɫɥɨɜɢɸ. 
 ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 
ɧɚɩɪɹɠɟɧɢɣ: 
 
 𝜎௬௨ < Ͳ.                                                                                                        (6.80) 
 −͵ʹʹ,Ͳ͸ < Ͳ 
 
 ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 

 
 |𝜎௬௨| ൒ Ͳ,ʹͷߛ௪ܪௗ௨.                                                                                             (6.81) 

 
 |−͵ʹʹ,Ͳ͸| ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ Ͷ͵ 

 
 ͵ʹʹ,Ͳ͸ ൒ ͳͲ͹,ͷ 
 
 ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ 
ɩɪɨɱɧɨɫɬɢ. 
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 7 Ɉɯɪɚɧɚ ɬɪɭɞɚ. ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ 
 

7.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
 

 Ɉɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ Ȼɭɪɟɧɫɤɨɣ Ƚɗɋ 
ɹɜɥɹɟɬɫɹ, ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 
ɉɨɫɥɟɞɫɬɜɢɹ ɚɜɚɪɢɣ ɧɚ Ƚɗɋ (ɩɪɨɪɵɜ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ) ɦɨɝɭɬ ɛɵɬɶ 
ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢɦɢ ɞɥɹ ɜɫɟɝɨ ɪɟɝɢɨɧɚ. ɉɨɷɬɨɦɭ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ȽɌɋ ɹɜɥɹɟɬɫɹ ɡɚɞɚɱɟɣ ɨɛɳɟɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. Ⱦɟɹɬɟɥɶɧɨɫɬɶ ɫɥɭɠɛɵ 
ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ ɪɟɝɭɥɢɪɭɟɬɫɹ ɩɨɥɨɠɟɧɢɹɦɢ 
ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ, ɡɚɤɨɧɨɜ, ɫɬɚɧɞɚɪɬɨɜ, ɦɟɫɬɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ 
ɞɨɥɠɧɨɫɬɧɵɯ ɢɧɫɬɪɭɤɰɢɣ. Ɉɫɧɨɜɧɵɦ, ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ Ɏɟɞɟɪɚɥɶɧɵɣ 
ɡɚɤɨɧ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ». Ɍɪɟɛɨɜɚɧɢɟɦ ɡɚɤɨɧɚ 
«Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ» ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɥɟɧɢɟ 
Ⱦɟɤɥɚɪɚɰɢɢ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ, ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɨɠɟɧɢɟɦ, 
ɭɬɜɟɪɠɞɟɧɧɵɦ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɊɎ. Ⱦɚɧɧɨɟ ɉɨɥɨɠɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬ 
ɫɨɞɟɪɠɚɧɢɟ, ɩɨɪɹɞɨɤ ɫɨɫɬɚɜɥɟɧɢɹ Ⱦɟɤɥɚɪɚɰɢɢ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. 
Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɷɤɫɩɟɪɬɢɡɵ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɞɥɹ ȽɌɋ 
ɩɪɢ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɜɜɨɞɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ, ɷɤɫɩɥɭɚɬɚɰɢɢ, 
ɜɵɜɨɞɟ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ, 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɢɥɢ ɤɨɧɫɟɪɜɚɰɢɢ.  

 Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɥɟɠɢɬ ɧɚ ɫɨɛɫɬɜɟɧɧɢɤɟ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ʉɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ (ɄɂȺ).  

 ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵɲɟ ɩɟɪɟɱɢɫɥɟɧɧɨɝɨ ɢ ɚɤɬɟ ɨɛɫɥɟɞɨɜɚɧɢɹ ɫɨɫɬɨɹɧɢɹ ȽɌɋ 
ɫɨɫɬɚɜɥɹɟɬɫɹ Ⱦɟɤɥɚɪɚɰɢɹ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɜ ɤɨɬɨɪɨɣ ɨɛɨɫɧɨɜɵɜɚɟɬɫɹ 
ɛɟɡɨɩɚɫɧɨɫɬɶ ɫɨɨɪɭɠɟɧɢɣ, ɢɯ ɫɨɨɬɜɟɬɫɬɜɢɟ ɤɪɢɬɟɪɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɨɟɤɬɭ, 
ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪ ɢ ɦɚɫɲɬɚɛɵ 
ɜɨɡɦɨɠɧɵɯ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɢ 
ɥɢɤɜɢɞɚɰɢɸ ɹɜɥɟɧɢɣ ɩɪɟɩɹɬɫɬɜɭɸɳɢɯ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ.  

 
7.2 Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɪɚɛɨɬ-

ɧɢɤɨɜ Ȼɭɪɟɧɫɤɨɣ Ƚɗɋ 
 
Ɉɫɧɨɜɧɵɦɢ ɡɚɞɚɱɚɦɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɚɧɢɬɚɪɢɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɣ 
Ƚɗɋ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ 
ɛɟɡɨɩɚɫɧɵɦ ɩɪɢɟɦɚɦ ɪɚɛɨɬ, ɩɪɢɟɦɚɦ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɩɪɢ 
ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ, ɜɵɹɜɥɟɧɢɟ ɢ ɭɫɬɪɚɧɟɧɢɟ ɩɪɢɱɢɧ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 
ɬɪɚɜɦɚɬɢɡɦɚ, ɩɨɜɵɲɟɧɢɟ ɤɭɥɶɬɭɪɵ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɪɚɡɪɚɛɨɬɤɚ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɢ ɫɧɢɠɟɧɢɸ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ ɢ 
ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ. 
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 Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɧɚ 
Ȼɭɪɟɧɫɤɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɫɬɪɭɤɬɭɪɧɨɝɨ 
ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɇɚ Ƚɗɋ ɨɪɝɚɧɢɡɭɟɬɫɹ 
ɤɚɛɢɧɟɬ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɹɜɥɹɸɳɢɣɫɹ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ. 

ɋɥɭɠɛɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬ ɫɥɟɞɭɸɳɢɟ 
ɤɥɸɱɟɜɵɟ ɡɚɞɚɱɢ: 

— ɨɩɪɟɞɟɥɹɟɬ ɰɟɥɢ, ɡɚɞɚɱɢ ɢ ɩɨɥɢɬɢɤɭ ɨɪɝɚɧɢɡɚɰɢɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ 
ɬɪɭɞɚ;  

— ɭɱɚɫɬɢɟ ɜ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɫɨɨɪɭɠɟɧɢɹɯ 
Ȼɭɪɟɧɫɤɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ;  

— ɪɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ. 
Ⱦɥɹ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ ɫɬɚɧɰɢɢ ɜ ɨɛɹɡɚɬɟɥɶɧɨɦ ɩɨɪɹɞɤɟ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ 

ɞɨɥɠɧɨɫɬɧɵɟ ɢɧɫɬɪɭɤɰɢɢ. 
ȼɫɟ ɪɚɛɨɬɧɢɤɢ ɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɩɪɢ ɢɫɩɨɥɧɟɧɢɢ ɫɜɨɢɯ ɫɥɭɠɟɛɧɵɯ 

ɨɛɹɡɚɧɧɨɫɬɟɣ ɞɨɥɠɧɵ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɞɚɧɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ. 
ɂɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɦɨɝɭɬ ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ ɤɚɤ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ 

ɨɬɞɟɥɶɧɵɯ ɩɪɨɮɟɫɫɢɣ, ɬɚɤ ɢ ɧɚ ɨɬɞɟɥɶɧɵɟ ɜɢɞɵ ɪɚɛɨɬ. Ɉɧɢ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ 
ɧɚ ɨɫɧɨɜɟ ɦɟɠɨɬɪɚɫɥɟɜɵɯ ɢ ɨɬɪɚɫɥɟɜɵɯ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɬɢɩɨɜɵɯ 
ɢɧɫɬɪɭɤɰɢɣ, ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɢɡɥɨɠɟɧɧɵɯ ɜ ɬɟɯɧɢɱɟɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɡɚɜɨɞɚ - ɢɡɝɨɬɨɜɢɬɟɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫ ɤɨɬɨɪɵɦ ɢɦɟɸɬ ɞɟɥɨ 
ɪɚɛɨɬɧɢɤɢ, ɫ ɭɱɟɬɨɦ ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɣ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɬ.ɞ. Ʉɚɠɞɨɣ 
ɢɧɫɬɪɭɤɰɢɢ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɧɚɢɦɟɧɨɜɚɧɢɟ ɢ ɧɨɦɟɪ.  

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɢ ɪɚɛɨɬɧɢɤɢ ɩɪɟɞɩɪɢɹɬɢɹ ɧɟɫɭɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
Ɂɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɝɪɚɠɞɚɧɫɤɭɸ, 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɧɟɜɵɩɨɥɧɟɧɢɟ 
ɞɨɥɠɧɨɫɬɧɵɯ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɟɫɥɢ ɷɬɨ 
ɦɨɝɥɨ ɩɪɢɜɟɫɬɢ ɢɥɢ ɩɪɢɜɟɥɨ ɤ ɧɟɫɱɚɫɬɧɵɦ ɫɥɭɱɚɹɦ, ɡɚɛɨɥɟɜɚɧɢɹɦ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɟ, ɚɜɚɪɢɹɦ, ɩɨɠɚɪɚɦ, ɦɚɬɟɪɢɚɥɶɧɨɦɭ ɢ ɦɨɪɚɥɶɧɨɦɭ ɭɳɟɪɛɭ.  

 
7.2.1 Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ 
 
1. ɉɟɪɟɞ ɩɪɢɟɦɨɦ ɫɦɟɧɵ ɞɟɠɭɪɧɵɣ ɦɚɲɢɧɢɫɬ ɝɢɞɪɨɚɝɪɟɝɚɬɚ: 
ɩɪɢɜɨɞɢɬ ɜ ɩɨɪɹɞɨɤ ɫɩɟɰɨɞɟɠɞɭ. Ɋɭɤɚɜɚ ɢ ɩɨɥɵ ɫɩɟɰɨɞɟɠɞɵ ɫɥɟɞɭɟɬ 

ɡɚɫɬɟɝɧɭɬɶ ɧɚ ɜɫɟ ɩɭɝɨɜɢɰɵ, ɜɨɥɨɫɵ ɭɛɪɚɬɶ ɩɨɞ ɤɚɫɤɭ. Ɉɞɟɠɞɭ ɧɟɨɛɯɨɞɢɦɨ 
ɡɚɩɪɚɜɢɬɶ ɬɚɤ, ɱɬɨɛɵ ɧɟ ɛɵɥɨ ɫɜɢɫɚɸɳɢɯ ɤɨɧɰɨɜ ɢɥɢ ɪɚɡɜɟɜɚɸɳɢɯɫɹ ɱɚɫɬɟɣ. 
ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɡɚɫɭɱɢɜɚɬɶ ɪɭɤɚɜɚ ɫɩɟɰɨɞɟɠɞɵ; 

ɩɪɨɜɟɪɹɟɬ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɧɚɥɢɱɢɟ ɢ ɢɫɩɪɚɜɧɨɫɬɶ ɫɢɝɧɚɥɢɡɚɰɢɢ, 
ɢɧɫɬɪɭɦɟɧɬɚ, ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ, ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɮɨɧɚɪɹ, ɫɪɟɞɫɬɜ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɩɥɚɤɚɬɨɜ ɢɥɢ ɡɧɚɤɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

ɞɨɤɥɚɞɵɜɚɟɬ ɨ ɡɚɦɟɱɚɧɢɹɯ ɢ ɧɚɪɭɲɟɧɢɹɯ ɢ ɝɨɬɨɜɧɨɫɬɢ ɤ ɩɪɢɟɦɭ ɫɦɟɧɵ 
ɜɵɲɟɫɬɨɹɳɟɦɭ ɞɟɠɭɪɧɨɦɭ ɩɟɪɫɨɧɚɥɭ, ɪɚɫɩɢɫɵɜɚɟɬɫɹ ɜ ɨɩɟɪɚɬɢɜɧɨɦ ɠɭɪɧɚɥɟ 
ɢ ɨɩɟɪɚɬɢɜɧɨɣ ɫɯɟɦɟ. 
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2. ɇɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɢ ɩɪɢɝɨɞɧɨɫɬɶ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɢ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ: 

ɞɚɬɭ ɫɥɟɞɭɸɳɟɝɨ ɢɫɩɵɬɚɧɢɹ (ɫɪɨɤ ɝɨɞɧɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɲɬɚɦɩɭ). 
3. ɇɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɧɚɥɢɱɢɟ ɢ ɢɫɩɪɚɜɧɨɫɬɶ ɢɧɫɬɪɭɦɟɧɬɚ, ɤɨɬɨɪɵɣ 

ɞɨɥɠɟɧ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ: 
ɪɭɤɨɹɬɤɢ ɩɥɨɫɤɨɝɭɛɰɟɜ, ɨɫɬɪɨɝɭɛɰɟɜ ɢ ɤɭɫɚɱɟɤ ɞɨɥɠɧɵ ɢɦɟɬɶ ɡɚɳɢɬɧɭɸ 

ɢɡɨɥɹɰɢɸ; 
ɪɚɛɨɱɚɹ ɱɚɫɬɶ ɨɬɜɟɪɬɤɢ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɚɜɢɥɶɧɨ ɡɚɬɨɱɟɧɚ, ɧɚ ɫɬɟɪɠɟɧɶ 

ɧɚɞɟɬɚ ɢɡɨɥɹɰɢɨɧɧɚɹ ɬɪɭɛɤɚ, ɨɫɬɚɜɥɹɸɳɚɹ ɨɬɤɪɵɬɨɣ ɬɨɥɶɤɨ ɪɚɛɨɱɭɸ ɱɚɫɬɶ 
ɨɬɜɟɪɬɤɢ (10ɦɦ); 

ɝɚɟɱɧɵɟ ɤɥɸɱɢ ɞɨɥɠɧɵ ɢɦɟɬɶ ɩɚɪɚɥɥɟɥɶɧɵɟ ɝɭɛɤɢ, ɢɯ ɪɚɛɨɱɢɟ 
ɩɨɜɟɪɯɧɨɫɬɢ ɧɟ ɞɨɥɠɧɵ ɢɦɟɬɶ ɫɛɢɬɵɯ ɫɤɨɫɨɜ, ɚ ɪɭɤɨɹɬɤɢ - ɡɚɭɫɟɧɰɟɜ; 

ɪɭɤɨɹɬɤɚ ɦɨɥɨɬɤɚ ɞɨɥɠɧɚ ɢɦɟɬɶ ɩɨ ɜɫɟɣ ɞɥɢɧɟ ɨɜɚɥɶɧɭɸ ɮɨɪɦɭ, ɧɟ 
ɢɦɟɬɶ ɫɭɱɤɨɜ ɢ ɬɪɟɳɢɧ, ɩɥɨɬɧɨ ɭɤɪɟɩɥɹɬɶɫɹ ɜ ɢɧɫɬɪɭɦɟɧɬɟ. 

4. Ɋɚɛɨɱɢɣ ɢɧɫɬɪɭɦɟɧɬ ɫɥɟɞɭɟɬ ɯɪɚɧɢɬɶ ɜ ɩɟɪɟɧɨɫɧɨɦ 
ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɦ ɹɳɢɤɟ ɢɥɢ ɦɨɧɬɟɪɫɤɨɣ ɫɭɦɤɟ. 

5. Ⱦɨɥɠɧɵ ɩɪɢɦɟɧɹɬɶɫɹ ɩɟɪɟɧɨɫɧɵɟ ɫɜɟɬɢɥɶɧɢɤɢ ɬɨɥɶɤɨ ɡɚɜɨɞɫɤɨɝɨ 
ɢɡɝɨɬɨɜɥɟɧɢɹ. ɍ ɪɭɱɧɨɝɨ ɩɟɪɟɧɨɫɧɨɝɨ ɫɜɟɬɢɥɶɧɢɤɚ ɞɨɥɠɧɚ ɛɵɬɶ 
ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɫɟɬɤɚ, ɤɪɸɱɨɤ ɞɥɹ ɩɨɞɜɟɫɤɢ ɢ ɲɥɚɧɝɨɜɵɣ ɩɪɨɜɨɞ ɫ ɜɢɥɤɨɣ. 

6. ɋɪɟɞɫɬɜɚ ɡɚɳɢɬɵ, ɩɪɢɛɨɪɵ, ɢɧɫɬɪɭɦɟɧɬ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɫ 
ɞɟɮɟɤɬɚɦɢ ɢɥɢ ɢɫɬɟɤɲɢɦ ɫɪɨɤɨɦ ɢɫɩɵɬɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɢɡɴɹɬɶ ɢ ɫɨɨɛɳɢɬɶ 
ɨɛ ɷɬɨɦ ɫɜɨɟɦɭ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦɭ ɪɭɤɨɜɨɞɢɬɟɥɸ. 

 
7.2.2 Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ 
 
1. ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɡɚɩɪɟɳɚɟɬɫɹ ɩɪɢɛɥɢɠɚɬɶɫɹ ɤ ɧɟ 

ɨɝɪɚɠɞɟɧɧɵɦ ɬɨɤɨɜɟɞɭɳɢɦ ɱɚɫɬɹɦ, ɧɚɯɨɞɹɳɢɦɫɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ, ɧɚ 
ɪɚɫɫɬɨɹɧɢɹ, ɦɟɧɟɟ ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 7.1.  
 
Ɍɚɛɥɢɰɚ 7.1 – Ⱦɨɩɭɫɬɢɦɵɟ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ  

ɇɚɩɪɹɠɟɧɢɟ, 
ɤȼ 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɥɸɞɟɣ ɢ 
ɩɪɢɦɟɧɹɟɦɵɯ ɢɦɢ 

ɢɧɫɬɪɭɦɟɧɬɨɜ ɢ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɨɬ 

ɜɪɟɦɟɧɧɵɯ ɨɝɪɚɠɞɟɧɢɣ, ɦ 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ 
ɦɟɯɚɧɢɡɦɨɜ ɢ 

ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ 
ɦɚɲɢɧ ɜ ɪɚɛɨɱɟɦ ɢ 

ɬɪɚɧɫɩɨɪɬɧɨɦ 
ɩɨɥɨɠɟɧɢɢ, ɦ 

Ⱦɨ 1 0,6 1,0 
1-35 0,6 1,0 
500 3,5 4,5 

 
2. ɉɪɢ ɨɫɦɨɬɪɚɯ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɜɵɲɟ 1000 ȼ ɡɚɩɪɟɳɚɟɬɫɹ 

ɜɯɨɞɢɬɶ ɜ ɩɨɦɟɳɟɧɢɹ ɢ ɤɚɦɟɪɵ, ɧɟ ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɨɝɪɚɠɞɟɧɢɹɦɢ, ɢɥɢ 
ɛɚɪɶɟɪɚɦɢ. Ɉɫɦɨɬɪ ɧɭɠɧɨ ɩɪɨɜɨɞɢɬɶ ɛɟɡ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɡɚ ɨɝɪɚɠɞɟɧɢɹ ɢ 
ɛɚɪɶɟɪɵ.  
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ɉɪɢ ɨɫɦɨɬɪɚɯ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɞɨ 1000 ȼ ɪɚɡɪɟɲɚɟɬɫɹ ɨɬɤɪɵɜɚɬɶ ɞɜɟɪɢ 
ɳɢɬɨɜ, ɫɛɨɪɨɤ, ɩɭɥɶɬɨɜ ɭɩɪɚɜɥɟɧɢɹ ɢ ɞɪɭɝɢɯ ɭɫɬɪɨɣɫɬɜ.  

3. Ɉɫɦɨɬɪ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɈɊɍ, ɝɞɟ ɧɚɩɪɹɠɟɧɧɨɫɬɶ 
ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ ɛɨɥɟɟ 5 ɤȼ/ɦ, ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɪɚɡɪɚɛɨɬɚɧɧɵɦ 
ɦɚɪɲɪɭɬɚɦ ɨɛɨɪɭɞɨɜɚɧɧɵɦ ɡɚɳɢɬɧɵɦɢ ɷɤɪɚɧɚɦɢ.  

4. ɉɪɢ ɩɨɞɴɟɦɟ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɤɨɧɫɬɪɭɤɰɢɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ 
ɡɨɧɟ ɜɥɢɹɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ, ɧɚɩɪɹɠɟɧɧɨɫɬɶɸ 5 ɤȼ/ɦ ɢ ɜɵɲɟ ɞɨɥɠɧɵ 
ɩɪɢɦɟɧɹɬɶɫɹ ɋɂɁ – ɷɤɪɚɧɢɪɭɸɳɢɟ ɤɨɫɬɸɦɵ. 

5. ɉɟɪɟɧɨɫɧɵɟ ɢ ɩɟɪɟɞɜɢɠɧɵɟ ɷɤɪɚɧɢɪɭɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɵ 
ɛɵɬɶ ɡɚɡɟɦɥɟɧɵ ɧɚ ɦɟɫɬɟ ɢɯ ɭɫɬɚɧɨɜɤɢ ɝɢɛɤɢɦ ɦɟɞɧɵɦ ɩɪɨɜɨɞɨɦ.  

6. ȼɨ ɜɪɟɦɹ ɩɪɨɜɟɞɟɧɢɹ ɨɫɦɨɬɪɨɜ ɡɚɩɪɟɳɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ 
ɩɟɪɟɤɥɸɱɟɧɢɹ, ɫɧɢɦɚɬɶ ɩɥɚɤɚɬɵ ɢ ɨɝɪɚɠɞɟɧɢɹ, ɜɵɩɨɥɧɹɬɶ ɤɚɤɭɸ-ɥɢɛɨ ɪɚɛɨɬɭ 
ɢɥɢ ɭɛɨɪɤɭ.  

7. ɉɪɢ ɪɚɛɨɬɚɯ ɧɚ ɭɱɚɫɬɤɚɯ ɨɬɤɥɸɱɟɧɧɵɯ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɢɯ 
ɧɟɨɛɯɨɞɢɦɨ ɡɚɡɟɦɥɹɬɶ.  

8. Ɉɩɟɪɚɰɢɢ ɩɨ ɧɚɥɨɠɟɧɢɸ ɢ ɫɧɹɬɢɸ ɩɟɪɟɧɨɫɧɵɯ ɡɚɡɟɦɥɟɧɢɣ 
ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɜ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɟɪɱɚɬɤɚɯ, ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ 
ɧɚɩɪɹɠɟɧɢɟɦ ɜɵɲɟ 1000 ȼ - ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢɡɨɥɢɪɭɸɳɟɣ ɲɬɚɧɝɢ. 

9. ȼɫɟ ɪɚɛɨɬɵ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɜɵɩɨɥɧɹɸɬɫɹ ɩɨ ɧɚɪɹɞɭ, 
ɪɚɫɩɨɪɹɠɟɧɢɸ ɢɥɢ ɜ ɩɨɪɹɞɤɟ ɬɟɤɭɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ.  

10. ɉɪɟɠɞɟ ɱɟɦ ɜɤɥɸɱɚɬɶ ɢɥɢ ɜɵɤɥɸɱɚɬɶ ɪɚɡɴɟɞɢɧɢɬɟɥɢ 
(ɨɬɞɟɥɢɬɟɥɢ), ɩɪɨɢɡɜɨɞɹɬ ɢɯ ɜɧɟɲɧɢɣ ɨɫɦɨɬɪ. Ɋɚɡɴɟɞɢɧɢɬɟɥɢ, ɩɪɢɜɨɞ ɢ 
ɛɥɨɤɢɪɭɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ ɧɟ ɞɨɥɠɧɵ ɢɦɟɬɶ ɩɨɜɪɟɠɞɟɧɢɣ, ɩɪɟɩɹɬɫɬɜɭɸɳɢɯ 
ɜɵɩɨɥɧɟɧɢɸ ɨɩɟɪɚɰɢɣ. 

11. Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɧɟɩɪɚɜɢɥɶɧɵɯ ɨɩɟɪɚɰɢɣ ɫ ɪɚɡɴɟɞɢɧɢɬɟɥɹɦɢ, 
ɨɬɞɟɥɢɬɟɥɹɦɢ, ɜɵɤɚɬɧɵɦɢ ɬɟɥɟɠɤɚɦɢ ɤɨɦɩɥɟɤɬɧɵɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ 
ɭɫɬɪɨɣɫɬɜ (ɄɊɍ) ɢ ɫ ɡɚɡɟɦɥɹɸɳɢɦɢ ɧɨɠɚɦɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ 
(Ɋɍ) ɫɬɚɧɰɢɢ ɨɧɢ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɛɥɨɤɢɪɨɜɤɚɦɢ. 

12. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɟ ɛɥɨɤɢɪɨɜɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢɥɢ 
ɩɪɢ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɛɥɨɤɢɪɨɜɤɢ ɯɨɬɹ ɛɵ ɧɚ ɨɞɧɨɦ ɩɪɢɫɨɟɞɢɧɟɧɢɢ, ɚ ɬɚɤɠɟ ɩɪɢ 
ɫɥɨɠɧɵɯ ɩɟɪɟɤɥɸɱɟɧɢɹɯ, ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɫɨɫɬɨɹɧɢɹ ɛɥɨɤɢɪɨɜɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ, 
ɨɩɟɪɚɬɢɜɧɵɟ ɩɟɪɟɤɥɸɱɟɧɢɹ ɩɪɨɜɨɞɹɬɫɹ ɩɨ ɛɥɚɧɤɚɦ ɩɟɪɟɤɥɸɱɟɧɢɣ. 

13. ɉɪɢ ɩɭɫɤɟ ɜɪɚɳɚɸɳɢɯɫɹ ɦɟɯɚɧɢɡɦɨɜ ɫɥɟɞɭɟɬ ɧɚɯɨɞɢɬɶɫɹ ɧɚ 
ɛɟɡɨɩɚɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɨɬ ɧɢɯ. 

14. ɉɨɞɝɨɬɨɜɤɚ ɪɚɛɨɱɢɯ ɦɟɫɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɧɚɪɹɞɚ ɢ 
ɞɨɩɭɫɤ ɛɪɢɝɚɞ ɩɪɨɜɨɞɢɬɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɪɚɡɪɟɲɟɧɢɹ ɨɬ ɇɋɋ. 
 

7.3 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. 
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 Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɧɚɩɪɚɜɥɟɧɧɨɣ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɥɸɞɟɣ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ 
ɩɨɠɚɪɚ. 

 Ɋɭɤɨɜɨɞɢɬɟɥɶ Ƚɗɋ ɨɛɹɡɚɧ: 
 – ɨɪɝɚɧɢɡɨɜɚɬɶ ɢɡɭɱɟɧɢɟ ɢ ɜɵɩɨɥɧɟɧɢɟ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

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

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

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɢɯ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ;  

 – ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɪɟɝɭɥɹɪɧɨɣ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩ– 
ɚɫɧɨɫɬɢ Ƚɗɋ. 

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

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

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

 Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ: 

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

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

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

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

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

 ȼ ɨɛɹɡɚɧɧɨɫɬɢ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɜɯɨɞɢɬ: ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ 
ɩɨɠɚɪɚ, ɚɜɚɪɢɢ ɢɥɢ ɞɪɭɝɢɯ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ, ɭɝɪɨɠɚɸɳɢɯ ɩɟɪɫɨɧɚɥɭ ɢ 
ɧɚɪɭɲɚɸɳɢɯ ɪɟɠɢɦ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢɧɹɬɶ ɦɟɪɵ ɤ ɧɟɦɟɞɥɟɧɧɨɦɭ 
ɜɵɡɨɜɭ ɩɨɠɚɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ, ɢɡɜɟɫɬɢɬɶ ɪɭɤɨɜɨɞɫɬɜɨ  
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ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɨɛɟɫɬɨɱɢɬɶ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɡɨɧɟ ɩɨɠɚɪɚ, ɜɵɞɚɬɶ 
ɩɢɫɶɦɟɧɧɵɣ ɞɨɩɭɫɤ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ, ɨɪɝɚɧɢɡɨɜɚɬɶ ɟɝɨ ɬɭɲɟɧɢɟ ɢ 
ɷɜɚɤɭɚɰɢɸ ɩɟɪɫɨɧɚɥɚ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ), ɚ ɬɚɤɠɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ 
ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬ.ɞ.  

 Ʉɚɠɞɵɣ 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.  

ɉɨɞɝɨɬɨɜɤɚ ɂɌɊ, ɪɚɛɨɱɢɯ ɢ ɫɥɭɠɚɳɢɯ Ȼɭɪɟɧɫɤɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɩɨɥɨɠɟɧɢɣ: 

˗ ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
˗ ɩɪɨɜɨɞɢɦɵɟ ɜ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ ɪɟɝɭɥɹɪɧɵɟ ɢɧɫɬɪɭɤɬɚɠɢ, 

ɩɨ ɜɨɩɪɨɫɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
˗ ɫɩɟɰɢɚɥɶɧɚɹ ɩɨɞɝɨɬɨɜɤɚ ɩɟɪɫɨɧɚɥɚ; 
˗ ɡɚɧɹɬɢɹ ɩɨ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɦɭ ɦɢɧɢɦɭɦɭ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɤɚɬɟɝɨɪɢɣ ɩɟɪɫɨɧɚɥɚ; 
˗ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ; 
˗ ɩɨɜɵɲɟɧɢɟ ɤɜɚɥɢɮɢɤɚɰɢɢ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ, ɚ ɬɚɤɠɟ ɩɪɢ 

ɩɪɨɜɟɞɟɧɢɢ ɫɟɦɢɧɚɪɨɜ ɢ ɰɟɥɟɜɵɯ ɤɨɧɮɟɪɟɧɰɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ; 
˗ ɢɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
ɉɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɢ ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɤɨɧɤɪɟɬɧɵɟ 

ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ ɨɩɪɟɞɟɥɹɸɬɫɹ "ɉɪɚɜɢɥɚɦɢ ɨɪɝɚɧɢɡɚɰɢɢ 
ɪɚɛɨɬɵ ɫ ɩɟɪɫɨɧɚɥɨɦ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɢ ɜ ɭɱɪɟɠɞɟɧɢɹɯ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ". 

ȼɫɟ ɥɢɰɚ, ɩɨɫɬɭɩɚɸɳɢɟ ɪɚɛɨɬɚɬɶ ɧɚ Ȼɭɪɟɧɫɤɭɸ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɸ, 
ɥɢɛɨ ɩɪɢɧɹɬɵɟ ɧɚ ɜɪɟɦɟɧɧɭɸ ɪɚɛɨɬɭ, ɭɱɚɳɢɟɫɹ ɢ ɫɬɭɞɟɧɬɵ, ɩɪɨɯɨɞɹɳɢɟ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ ɩɪɚɤɬɢɤɭ, ɞɨɥɠɧɵ ɩɪɨɣɬɢ ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ.  

ȼ ɰɟɥɹɯ ɜɵɹɜɥɟɧɢɹ ɧɚɪɭɲɟɧɢɣ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɩɪɚɜɢɥ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɩɪɟɞɩɪɢɹɬɢɣ, ɚ ɬɚɤɠɟ ɩɪɢɜɥɟɱɟɧɢɹ ɩɟɪɫɨɧɚɥɚ ɤ ɩɪɨɜɟɞɟɧɢɸ ɩɪɨɮɢɥɚɤɬɢɱɟ-
ɫɤɢɯ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɛɭɞɭɬ ɫɨɡɞɚɜɚɬɶɫɹ 
ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɤɨɦɢɫɫɢɢ. 

 Ɉɛɴɟɤɬɵ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ. 
Ɉɛɴɟɤɬɚɦɢ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ:  

 – ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ; 
 – ɫɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ;  
 – ɪɟɚɤɬɨɪɵ; 
 – ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
 – ɫɬɚɧɰɢɨɧɧɨɟ ɦɚɫɥɨɯɨɡɹɣɫɬɜɨ; 
 – ɩɨɞɩɭɥɶɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ. 
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 ɇɚ ɝɟɧɟɪɚɬɨɪɚɯ Ƚɗɋ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɳɢɬɵ, ɤɨɬɨɪɵɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ 
ɞɟɣɫɬɜɢɟɦ ɨɬ ɡɚɳɢɬ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ 
ɫɢɝɧɚɥɢɡɢɪɭɸɬ ɨ ɧɚɥɢɱɢɢ ɜɨɡɝɨɪɚɧɢɹ. ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɜɪɭɱɧɭɸ. ȼ ɤɚɱɟɫɬɜɟ ɨɝɧɟɝɚɫɹɳɟɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢɦɟɧɹɟɬɫɹ ɪɚɫɩɵɥɟɧɧɚɹ ɜɨɞɚ. 
ȼɛɥɢɡɢ ɥɨɛɨɜɵɯ ɱɚɫɬɟɣ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɪɚɡɦɟɳɚɸɬ ɞɪɟɧɱɟɪɧɵɟ ɤɨɥɶɰɟɜɵɟ 
ɬɪɭɛɨɩɪɨɜɨɞɵ, ɜ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɟɧɵ ɨɬɜɟɪɫɬɢɹ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦɢ ɧɚɫɚɞɤɚɦɢ - 
ɞɪɟɧɱɟɪɚɦɢ - ɨɫɶ ɤɨɬɨɪɵɯ ɧɚɩɪɚɜɥɟɧɚ ɜ ɫɬɨɪɨɧɭ ɨɛɦɨɬɤɢ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, 
ɱɬɨ ɩɪɢ ɥɨɠɧɨɦ ɫɪɚɛɚɬɵɜɚɧɢɢ ɡɚɳɢɬɵ ɢɥɢ ɩɪɢ ɞɥɢɬɟɥɶɧɨɣ ɩɨɞɚɱɟ ɜɨɞɵ 
ɩɪɨɢɫɯɨɞɢɬ ɢɡɥɢɲɧɟɟ ɭɜɥɚɠɧɟɧɢɟ ɢɡɨɥɹɰɢɢ, ɩɨɷɬɨɦɭ ɬɪɟɛɭɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ 
ɜɵɫɨɤɚɹ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ. 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɵɦɢ ɨɛɴɟɤɬɚɦɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ, ɬɚɤ ɤɚɤ ɫɨɞɟɪɠɚɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫ-
ɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ, ɩɨɷɬɨɦɭ ɬɭɲɟɧɢɟ ɢɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ 
ɩɭɫɤɨɦ ɨɬ ɡɚɳɢɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɩɨ ɩɟɪɢɦɟɬɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɧɚ ɛɟɡɨɩɚɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɦɨɧɬɢɪɭɸɬɫɹ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɧɚ ɤɨɬɨɪɵɯ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ ɨɪɨɫɢɬɟɥɢ. ɉɪɟɞɭɫɦɨɬɪɟɧɵ ɫɩɟɰɢɚɥɶɧɨ 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɟɦɤɨɫɬɢ, ɤɭɞɚ ɛɭɞɟɬ ɫɥɢɜɚɬɶɫɹ ɜɨɞɧɨ-ɦɚɫɥɹɧɚɹ ɫɦɟɫɶ, 
ɨɛɪɚɡɭɸɳɚɹɫɹ ɜɨ ɜɪɟɦɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. ȼ ɷɬɨɦ ɦɚɫɥɨɫɛɨɪɧɢɤɟ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɜɨɞɵ ɢ ɦɚɫɥɚ. ȼɦɟɫɬɢɦɨɫɬɶ 
ɦɚɫɥɨɫɛɨɪɧɢɤɚ ɩɪɢɧɢɦɚɟɬɫɹ ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɨɛɴɟɦɭ ɦɚɫɥɚ ɜ ɫɢɥɨɜɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ. 

ɂɡ ɨɩɵɬɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɚɫɥɹɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɢɞɧɨ, ɱɬɨ ɩɪɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɄɁ ɜɧɭɬɪɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɜɨɡɦɨɠɟɧ ɟɝɨ ɜɡɪɵɜ ɫ 
ɩɨɫɥɟɞɭɸɳɢɦ ɜɨɡɝɨɪɚɧɢɟɦ, ɩɪɢɜɨɞɹɳɢɣ ɤ ɱɟɥɨɜɟɱɟɫɤɢɦ ɠɟɪɬɜɚɦ, 
ɦɚɬɟɪɢɚɥɶɧɨɦɭ ɭɳɟɪɛɭ. ɉɨɷɬɨɦɭ ɞɥɹ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɨɛɹɡɚɬɟɥɶɧɨɣ 
ɤ ɭɫɬɚɧɨɜɤɟ ɹɜɥɹɟɬɫɹ ɫɨɜɪɟɦɟɧɧɚɹ ɡɚɳɢɬɚ ɫ ɪɚɡɪɵɜɧɵɦ ɞɢɫɤɨɦ ɢ 
ɦɚɫɥɨɫɥɢɜɧɨɣ ɟɦɤɨɫɬɶɸ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɢɬ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɟ 
ɬɚɤɢɯ ɩɨɫɥɟɞɫɬɜɢɣ ɩɪɢ ɜɧɭɬɪɟɧɧɢɯ ɄɁ ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ. ɉɨɞɨɛɧɭɸ ɡɚɳɢɬɭ 
ɬɚɤɠɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɭɫɬɚɧɨɜɢɬɶ ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
ɫɬɚɧɰɢɢ. 

 Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ Ƚɗɋ ɞɨɥɠɧɵ ɨɛɨɪɭɞɨɜɚɬɶɫɹ ɫɢɫɬɟɦɚɦɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɨ ɤɨɬɨɪɵɦ ɩɨɞɚɟɬɫɹ ɜɨɞɚ ɤ ɨɛɴɟɤɬɭ ɩɨɠɚɪɚ ɢ ɡɚɩɨɪɧɨ-
ɩɭɫɤɨɜɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ (Ɂɉɍ). Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ 
ɩɨɠɚɪɧɨɝɨ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɨɩɨɜɟɳɟɧɢɹ, ɫ ɩɨɦɨɳɶɸ, ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɨɛɧɚɪɭɠɟɧɢɟ ɩɨɠɚɪɚ, ɚ ɬɚɤɠɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɭɫɤɨɦ ɫɢɫɬɟɦɵ ɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɞɚɱɟɣ ɜɨɞɵ ɧɚ ɨɱɚɝ ɩɨɠɚɪɚ. Ɉɞɢɧ ɪɚɡ ɜ ɫɭɬɤɢ ɥɢɰɚɦɢ, ɡɚ 
ɤɨɬɨɪɵɦɢ ɡɚɤɪɟɩɥɟɧɵ ɞɚɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɞɨɥɠɟɧ ɜɵɩɨɥɧɹɬɫɹ ɨɛɯɨɞ. 

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

ȼɫɟ ɤɚɛɟɥɶɧɵɟ ɤɨɪɢɞɨɪɵ, ɬɭɧɧɟɥɢ ɫ ɤɚɛɟɥɹɦɢ 0,4 – 6 ɤȼ ɞɨɥɠɧɵ ɢɦɟɬɶ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɫɬɟɧɤɢ, ɞɟɥɹɳɢɟ ɢɯ ɧɚ ɫɟɤɰɢɢ. ɇɚɥɢɱɢɟ ɫɤɜɨɡɧɵɯ ɨɬɜɟɪɫɬɢɣ 
ɦɟɠɞɭ ɫɟɤɰɢɹɦɢ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. ɉɪɨɯɨɞɵ ɦɟɠɞɭ ɫɟɤɰɢɹɦɢ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ 
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ɩɨɫɪɟɞɫɬɜɨɦ ɭɫɬɚɧɨɜɤɢ ɧɟɫɝɨɪɚɟɦɵɯ ɝɟɪɦɟɬɢɱɧɵɯ ɞɜɟɪɟɣ. ɉɪɨɤɥɚɞɤɢ ɤɚɛɟɥɟɣ 
ɫɤɜɨɡɶ ɫɬɟɧɵ ɞɨɥɠɧɵ ɛɵɬɶ ɝɟɪɦɟɬɢɱɧɨ ɡɚɞɟɥɚɧɵ. 

Ɇɚɫɥɹɧɨɟ ɯɨɡɹɣɫɬɜɨ ɫ ɪɟɡɟɪɜɭɚɪɚɦɢ, ɦɚɫɥɨɨɱɢɫɬɢɬɟɥɶɧɨɣ ɢ 
ɪɟɝɟɧɟɪɚɰɢɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ, ɜɯɨɞɹɳɟɟ ɜ ɫɨɫɬɚɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ ɦɚɫɬɟɪɫɤɨɣ, ɪɚɡɦɟɳɚɟɬɫɹ ɜ ɫɨɨɪɭɠɟɧɢɢ 
ɝɢɞɪɨɭɡɥɚ. Ɇɚɫɥɹɧɨɟ ɯɨɡɹɣɫɬɜɨ ɤɚɤ ɢɫɬɨɱɧɢɤ ɩɨɜɵɲɟɧɧɨɣ ɨɩɚɫɧɨɫɬɢ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɭɫɬɪɨɣɫɬɜɨ ɧɨɜɟɣɲɢɯ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ 
ɡɚɳɢɬ ɫ ɨɬɤɚɱɤɨɣ ɜɨɡɞɭɯɚ ɢɡ ɩɨɦɟɳɟɧɢɣ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɢ ɞɢɫɬɚɧɰɢɨɧɧɵɦ 
ɪɭɱɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ. 

ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɨɛɟɫɩɟɱɢɜɚɸɬ ɧɟɩɪɟɪɵɜɧɭɸ ɩɨɞɚɱɭ 
ɜɨɞɵ ɜ ɩɪɨɬɢɜɨɩɨɠɚɪɧɭɸ ɫɢɫɬɟɦɭ, ɨɧɢ ɡɚɤɨɥɶɰɨɜɚɧɵ ɢ ɪɚɡɞɟɥɟɧɵ 
ɫɟɤɰɢɨɧɧɵɦɢ ɡɚɞɜɢɠɤɚɦɢ. Ɍɪɭɛɨɩɪɨɜɨɞɵ ɡɚɩɨɥɧɟɧɹɸɬɫɹ ɜɨɞɨɣ, 
ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɩɨɦɟɳɟɧɢɹɯ ɨɬɤɪɵɬɨ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɟ ɦɟɧɟɟ +5°ɋ. Ɂɉɍ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɨ ɨɞɧɨɦɭ ɧɚ ɤɚɠɞɵɣ ɨɛɴɟɤɬ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɧɚ ɤɚɠɞɵɣ 
ɨɛɴɟɤɬ ɛɟɡ ɪɟɡɟɪɜɚ.  

Ⱥɜɬɨɦɚɬɢɡɢɪɭɟɬɫɹ: ɩɭɫɤ ɪɚɛɨɱɢɯ ɩɨɠɚɪɧɵɯ ɧɚɫɨɫɨɜ ɩɪɢ ɨɬɤɪɵɬɢɢ 
ɥɸɛɨɝɨ Ɂɉɍ ɩɨ ɢɦɩɭɥɶɫɭ, ɩɨɫɬɭɩɚɸɳɟɦɭ ɨɬ ɞɚɬɱɢɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɥɸɛɨɝɨ 
ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ; ɩɭɫɤ ɪɟɡɟɪɜɧɨɝɨ ɧɚɫɨɫɚ ɜ ɫɥɭɱɚɟ ɨɬɤɚɡɚ ɪɚɛɨɱɟɝɨ ɧɚɫɨɫɚ 
ɢɥɢ ɧɟ ɜɤɥɸɱɟɧɢɹ ɫɢɫɬɟɦɵ; ɧɚ ɩɭɫɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɜ ɬɟɱɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ 
ɜɪɟɦɟɧɢ ɩɨ ɢɦɩɭɥɶɫɭ ɷɥɟɤɬɪɨɤɨɧɬɚɤɬɧɨɝɨ ɦɚɧɨɦɟɬɪɚ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɟ; 
ɨɫɬɚɧɨɜɤɚ ɧɚɫɨɫɨɜ ɩɨɫɥɟ ɩɪɟɤɪɚɳɟɧɢɹ ɩɨɠɚɪɚ ɢ ɡɚɤɪɵɬɢɹ Ɂɉɍ ɱɟɪɟɡ 
ɨɩɪɟɞɟɥɟɧɧɨɟ ɜɪɟɦɹ; ɩɭɫɤ ɧɚɫɨɫɨɜ ɩɪɢ ɨɩɪɨɛɨɜɚɧɢɢ ɞɢɫɬɚɧɰɢɨɧɧɨ; 
ɫɢɝɧɚɥɢɡɢɪɨɜɚɬɶ ɩɟɪɫɨɧɚɥɭ ɨ ɩɭɫɤɚɯ ɪɚɛɨɱɟɝɨ ɢ ɪɟɡɟɪɜɧɨɝɨ ɧɚɫɨɫɨɜ; ɨɛ 
ɨɬɫɭɬɫɬɜɢɢ ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɧɢɹ ɧɚɫɨɫɨɜ.  

Ʉɚɠɞɨɟ ɩɨɦɟɳɟɧɢɟ (ɤɚɛɢɧɟɬɵ ɂɌɊ, Ɋɍɋɇ, ɄɊɍɗ ɢ ɬ.ɞ.) ɧɚ Ȼɭɪɟɧɫɤɨɣ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɞɨɥɠɧɨ ɛɵɬɶ ɨɫɧɚɳɟɧɨ ɢɧɫɬɪɭɤɰɢɟɣ ɩɨ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ, ɚɤɬɭɚɥɶɧɨɣ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɩɨɦɟɳɟɧɢɹ, ɜ ɤɨɬɨɪɵɯ ɨɬɪɚɠɚɸɬɫɹ 
ɩɪɚɜɢɥɚ ɉȻ, ɭɤɚɡɵɜɚɸɬɫɹ ɧɨɦɟɪɚ ɇɋɋ, ɞɟɠɭɪɧɨɝɨ ɩɨɠɚɪɧɨɣ ɱɚɫɬɢ. Ɍɚɤɠɟ ɜɫɟ 
ɩɨɦɟɳɟɧɢɹ ɨɫɧɚɳɚɸɬɫɹ ɫɪɟɞɫɬɜɚɦɢ ɩɟɪɜɢɱɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɜ 
ɧɟɨɛɯɨɞɢɦɨɦ ɞɥɹ ɷɬɨɝɨ ɨɛɴɟɦɟ. Ɂɚ ɤɚɠɞɵɦ ɩɨɦɟɳɟɧɢɟɦ ɞɨɥɠɧɨ ɛɵɬɶ 
ɡɚɤɪɟɩɥɟɧɨ ɥɢɰɨ, ɨɬɜɟɬɫɬɜɟɧɧɨɟ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ʉɭɪɟɧɢɟ 
ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɬɚɧɰɢɢ ɪɚɡɪɟɲɚɟɬɫɹ ɬɨɥɶɤɨ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞɟɧɧɵɯ ɞɥɹ ɷɬɨɝɨ 
ɦɟɫɬɚɯ. 
 

7.4 ȼɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ 
 

7.4.1 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; 
− ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɢ ɞɪɭɝɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɜ ɦɟɫɬɚɯ ɡɚɯɨɪɨɧɟɧɢɣ ɢ 

ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɨɜ; 
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− 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 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 
ɨɩɨɪɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ ɢ ɫɜɹɡɢ, ɦɚɱɬɵ, ɢɡɝɨɪɨɞɢ ɢ ɞɪ. 
ɫɬɪɨɟɧɢɹ, ɜɵɫɬɭɩɚɸɳɢɟ ɧɚɞ ɡɟɦɥɟɣ ɛɨɥɟɟ ɱɟɦ ɧɚ 0,5 ɦ.  

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, 
ɭɤɪɟɩɥɟɧɢɟ 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. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
ɨɬ 23 ɧɨɹɛɪɹ 1996 ɝ. №1404 ɢ ɜɨ ɢɫɩɨɥɧɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ȼɨɞɧɨɝɨ ɤɨɞɟɤɫɚ № 
74 - ɎɁ ɨɬ 3.06.2006 [54] 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 ɨɬɱёɬɨɜ ɥɟɫɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɦɚɬɟɪɢɚɥɨɜ ɨɛɫɥɟɞɨɜɚɧɢɹ ɧɚ ɤɥɸɱɟɜɵɯ 
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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 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 ɦɟɪɨɩɪɢɹɬɢɣ ɪɟɤɨɦɟɧɞɭɸɬɫɹ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 
ɜɟɞɟɧɢɸ ɥɟɫɧɨɝɨ ɯɨɡɹɣɫɬɜɚ: ɪɭɛɤɢ, ɭɯɨɞɚ, ɫɚɧɢɬɚɪɧɵɟ ɪɭɛɤɢ, ɨɯɪɚɧɚ ɥɟɫɨɜ ɨɬ 
ɩɨɠɚɪɚ. 

 
7.4.2 ȼɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 

 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɬɪɟɛɭɟɬɫɹ 

ɩɪɢɦɟɧɟɧɢɟ ɬɭɪɛɢɧɧɨɝɨ ɦɚɫɥɚ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ, ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ, 
ɢɧɞɭɫɬɪɢɚɥɶɧɨɝɨ ɢ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɦɚɫɟɥ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɨɞɢɬɶ ɤ ɩɨɩɚɞɚɧɢɸ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɜɨɞɵ.   Ʉɪɨɦɟ ɬɨɝɨ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɪɟɞɩɪɢɹɬɢɹ ɬɪɟɛɭɟɬɫɹ ɩɨɬɪɟɛɥɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɨɛɴёɦɚ 
ɜɨɞɵ.  

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

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

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

– ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɩɪɚɜɢɥɚɦɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɩɪɚɜɢɥɚɦɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 

– ɷɤɫɩɥɭɚɬɚɰɢɹ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɬɟɪɪɢɬɨɪɢɢ ɞɨɥɠɧɵ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɩɪɨɜɟɞɟɧɢɟɦ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɩɨɩɚɞɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɨɞ ɜ ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ ɢ ɜ ɜɨɞɧɵɣ 
ɨɛɴɟɤɬ (ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɧɢɠɧɢɣ ɛɶɟɮ); 
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– ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɮɥɨɬɚ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɨ 
ɧɟɩɨɩɚɞɚɧɢɟ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɤɜɚɬɨɪɢɸ; 

ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɟɦɨɧɬɨɜ (ɪɟɤɨɧɫɬɪɭɤɰɢɢ) ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ ɪɚɛɨɬ ɢ ɤ ɩɪɢɦɟɧɹɟɦɵɦ ɦɚɬɟɪɢɚɥɚɦ. 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɩɪɨɟɤɬɨɦ ɢ ɭɬɨɱɧёɧɧɵɟ ɜ ɩɨɫɥɟɞɭɸɳɢɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ 
ɩɟɪɢɨɞ ɡɧɚɱɟɧɢɹ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ ɫɛɪɨɫɨɜ (ɇȾɋ) ɢ ɞɪɭɝɢɯ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɢɫɯɨɞɹ ɢɡ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɥɹ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ 
ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ (ɉȾɄ). 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɥɟɠɚɳɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɢ ɫɚɧɢɬɚɪɧɨ-
ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɬɟɪɪɢɬɨɪɢɢ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ, ɢ 
ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ: 

– ɫɢɫɬɟɦɵ ɨɬɜɨɞɚ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɫɨ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ, 
ɨɬ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ (ɞɪɟɧɚɠɢ, ɤɚɧɚɜɵ, ɜɨɞɨɨɬɜɨɞɹɳɢɟ ɤɚɧɚɥɵ ɢ ɞɪ.); 

– ɫɟɬɢ ɜɨɞɨɩɪɨɜɨɞɚ, ɤɚɧɚɥɢɡɚɰɢɢ, ɞɪɟɧɚɠɚ ɢ ɢɯ ɫɨɨɪɭɠɟɧɢɹ; 
– ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜɚ; 
–ɩɪɨɬɢɜɨɨɩɨɥɡɧɟɜɵɟ, ɩɪɨɬɢɜɨɨɛɜɚɥɶɧɵɟ, ɩɪɨɬɢɜɨɥɚɜɢɧɧɵɟ, 

ɩɪɨɬɢɜɨɫɟɥɟɜɵɟ ɢ ɛɟɪɟɝɨɭɤɪɟɩɢɬɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
– ɤɨɧɬɪɨɥɶɧɵɟ ɫɤɜɚɠɢɧɵ ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɪɟɠɢɦɨɦ ɩɨɞɡɟɦɧɵɯ ɜɨɞ; 
Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɭɡɥɚ ɩɨɬɪɟɛɭɟɬ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ 

ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɤ ɡɚɬɨɩɥɟɧɢɸ, ɩɟɪɟɫɟɥɟɧɢɸ ɧɚɫɟɥɟɧɢɹ, 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɨɪɝɚɧɢɡɚɰɢɢ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɜɹɡɟɣ, ɥɟɫɨɪɭɛɤɟ ɢ ɥɟɫɨɨɱɢɫɬɤɟ, ɚ ɬɚɤɠɟ ɩɪɨɜɟɞɟɧɢɸ 
ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ, ɧɚɧɨɫɢɦɨɝɨ ɪɵɛɧɨɦɭ ɯɨɡɹɣɫɬɜɭ.  

ȼ ɫɚɧɢɬɚɪɧɨɦ ɨɬɧɨɲɟɧɢɢ ɪɟɤɚ ɹɜɥɹɟɬɫɹ ɫɥɚɛɨɡɚɝɪɹɡɧɟɧɧɵɦ ɜɨɞɨɬɨɤɨɦ. 
ɉɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɨɪɝɚɧɢɡɨɜɚɧɧɵɯ ɫɬɨɤɨɜ ɡɚɝɪɹɡɧɟɧɧɵɯ ɜɨɞ ɜ 
ɪɚɣɨɧɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɟ ɢɦɟɟɬɫɹ. ȼɨɡɦɨɠɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɡɚɝɪɹɡɧɟɧɢɹ 
ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ ɹɜɥɹɸɬɫɹ ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɡɨɧɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɟ ɩɨɦɟɳɟɧɢɹ, ɜɵɝɪɟɛɧɵɟ ɹɦɵ ɩɪɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ 
ɯɨɡɹɣɫɬɜɚɯ, ɚ ɬɚɤɠɟ ɫɬɪɨɢɬɟɥɶɧɵɣ ɦɭɫɨɪ, ɨɫɬɚɸɳɢɣɫɹ ɩɨɫɥɟ ɜɵɧɨɫɚ 
ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ. 
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8 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ 
ɨɩɪɟɞɟɥɢɦ ɨɫɧɨɜɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ:  

– ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ;  
– ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ;  
– ɭɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ;  
– ɜɟɥɢɱɢɧɚ ɱɢɫɬɨɝɨ ɞɢɫɤɨɧɬɢɪɭɟɦɨɝɨ ɞɨɯɨɞɚ (NPV). 

 
 8.1 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ɉȺɈ «Ɋɭɫ 
Ƚɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 
2017-2042 ɝɝ.) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
- ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
- ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
- ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
- ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ;  
- ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
- ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɚɤɬɢɜɚ, 

ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɫɱɢɬɚɧɧɨɣ ɧɨɪɦɨɣ ɚɦɨɪɬɢɡɚɰɢɢ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ - 0,08%. 
ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɜ ɩɪɨɰɟɧɬɚɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 8.1 

ɢ 8.2. 
 

Ɍɚɛɥɢɰɚ 8.1 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ, % 
ɗɬɚɩɵ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ 

Ɉɬ 1 ɞɨ 5 0,04 
Ɉɬ 6 ɞɨ 15 0,06 
Ɉɬ 16 ɞɨ 25 0,08 
ɋɜɵɲɟ 25 0,1 

 
Ɍɚɛɥɢɰɚ 8.2 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɋɬɚɜɤɚ, 

ɬɵɫ.ɪɭɛ/Ɇɜɬ 
ȼɟɥɢɱɢɧɚ, 
ɦɥɧ. ɪɭɛ. 

ɈȺɈ «ɋɈ-ȿɗɋ» 135,38 40,614 

ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0,001097 2,852902 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0,000318 0,827 

ɂɬɨɝɨ  44,293 
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ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ*ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 
ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛ. 

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ 
ɜ ɬɚɛɥɢɰɟ 8.3. 

 
Ɍɚɛɥɢɰɚ 8.3 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ  2021 2022 2023 2024 2025 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, 

ɦɥɧ.ɪɭɛ. 60,1 232,5 402,0 410,3 572,9 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ.ɪɭɛ. 7,2 20,9 33,8 29,9 63,3 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, 

ɦɥɧ.ɪɭɛ. 42,3 254,0 254,0 254,0 254,0 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜ. ɮɨɧɞɨɜ, 
ɦɥɧ.ɪɭɛ. 8,9 26,2 42,3 37,4 79,1 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ 
ɤɨɦɩɚɧɢɣ, ɦɥɧ.ɪɭɛ. 11,8 70,9 70,9 70,9 70,9 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 24,5 74,5 74,5 74,5 74,5 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 154,8 679,0 877,5 877,0 1114,7 

 
Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ ɧɚ ɪɢɫɭɧɤɟ 8.1. 
 

Ɋɢɫɭɧɨɤ 8.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 
 

8.2 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 

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

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

 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 8.4. 
 

Ɍɚɛɥɢɰɚ 8.4 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
ɇɚɥɨɝɢ 2033 2034 2035 2036 2037 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 683,35 710,26 764,28 815,44 863,63 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 954,94 1021,51 1043,29 1065,14 1087,64 

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, 
ɦɥɧ.ɪɭɛ. 25,34 25,34 25,34 25,34 25,34 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 483,20 462,59 442,73 426,03 412,47 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 2146,84 2219,70 2275,64 2331,96 2389,08 

 
8.3 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ 
 
ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɮɢɧɚɧɫɨɜ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɩɪɨɞɚɠɢ 

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

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.5. 
 

Ɍɚɛɥɢɰɚ 8.5 - Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2021 2022 2023 2024 2025 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 619 3839 3956 4080 4194 
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 155 679 877 877 1115 

EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 619 3839 3956 4080 4194 
EBIT (ɩɪɢɛɵɥɶ ɨɬ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), 

ɦɥɧ.ɪɭɛ. 485 3384 3301 3427 3301 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ 
ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 91 677 660 685 660 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 394 2707 2641 2742 2641 
ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ, % 20 20 20 20 20 

  
 ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.2. 
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Ɋɢɫɭɧɨɤ 8.2 – ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 
 

8.4 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 

Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 
ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ. 

Ɋɚɡɞɟɥ ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 

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

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

ɜ) ȿɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2016-2041 ɝɝ. 
Ɋɚɫɱɟɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ «ProjectExpert» ɮɢɪɦɵ «Projectsystem». Ⱦɥɹ ɰɟɥɟɣ 
ɮɢɧɚɧɫɨɜɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ 
ɩɪɟɞɩɨɫɵɥɤɢ: 

 ɢɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɮɢɧɚɧɫɨɜɚɹ ɦɨɞɟɥɶ 
ɨɬɪɚɠɚɟɬ ɪɟɚɥɶɧɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɤ ɧɚɫɬɨɹɳɟɦɭ ɦɨɦɟɧɬɭ ɧɚ 
ɪɨɫɫɢɣɫɤɨɦ ɪɵɧɤɟ. 

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɧɟ ɛɭɞɟɬ 
ɩɪɨɢɫɯɨɞɢɬɶ ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ.  

ȼ ɪɚɫɱɟɬɚɯ ɩɨɞ ɞɨɯɨɞɚɦɢ ɩɨɧɢɦɚɟɬɫɹ ɜɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫɬɚɧɰɢɢ. 

ȼ ɪɚɫɱɟɬɚɯ ɨɛɳɟɫɬɜɟɧɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɨɞ ɪɚɫɯɨɞɚɦɢ ɩɨɧɢɦɚɥɢɫɶ 
ɜɫɟ ɡɚɬɪɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɇɢɠɧɟ-ɇɢɦɚɧɫɤɨɣ Ƚɗɋ, ɜ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ - 
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ɡɚɬɪɚɬɵ ɭɱɚɫɬɧɢɤɨɜ, ɪɟɚɥɢɡɭɸɳɢɯ ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɪɨɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɇɢɠɧɟ-ɇɢɦɚɧɫɤɨɣ Ƚɗɋ. 

Ɋɨɫɬ ɬɚɪɢɮɚ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɞɥɹ Ⱦɚɥɶɧɟɜɨɫɬɨɱɧɨɝɨ ɮɟɞɟɪɚɥɶɧɨɝɨ 
ɨɤɪɭɝɚ ɩɪɢɧɹɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȿɋɍ, ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɈȺɈ «ɊɭɫȽɢɞɪɨ».  

Ɋɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 8.6. 
 

Ɍɚɛɥɢɰɚ 8.6 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6 
Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, 

ɦɟɫ 
139 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 6159,42 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,58 

ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - IRR, % 15,54 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ*ɱ 0,047 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 82333,33 

 
8.5 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 
ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɧɭɸ ɱɚɫɬɶ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ.  
Ⱦɨɯɨɞɧɚɹ ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱёɬ 

ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 8.7.  
 

Ɍɚɛɥɢɰɚ 8.7 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2021 2022 2023 2024 2025 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, 

ɦɥɧ.ɪɭɛ. 60,85 1011,63 1285,17 1571,69 849,30 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, 
ɦɥɧ.ɪɭɛ. 6,09 43,06 74,19 70,76 118,29 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ, ɦɥɧ.ɪɭɛ. 66,94 1054,69 1359,36 1642,45 967,60 

 
8.6 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 

  
 ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜɟɥɢɱɢɧɵ 
ɩɪɨɝɧɨɡɧɨɝɨ ɬɚɪɢɮɚ ɤ ɢɡɦɟɧɟɧɢɹɦ (ɪɢɫɭɧɤɢ 8.3-8.5): 

1. ɋɬɚɜɤɢ ɧɚɥɨɝɨɜ 
2. ɐɟɧɚ ɫɛɵɬɚ 
3. ɋɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
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Ɋɢɫɭɧɨɤ 8.3 – ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 

 

 
Ɋɢɫɭɧɨɤ 8.4 – ɂɧɞɟɤɫ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 
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Ɋɢɫɭɧɨɤ 8.5 – ɂɧɞɟɤɫ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɨɜɚɧɢɹ. 
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9 Ɋɚɡɪɚɛɨɬɤɚ ɫɩɨɫɨɛɨɜ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɬɚ ɨɞɧɨɮɚɡɧɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ 
ɫɟɬɹɯ 6(10) ɤȼ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ 
 
 ȼ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɫ ɪɚɛɨɱɢɦ ɧɚɩɪɹɠɟɧɢɟɦ 6-35 ɤȼ ɧɚ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɧɟɣɬɪɚɥɶ ɜɫɟɝɞɚ ɜɵɩɨɥɧɹɟɬɫɹ ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɨɬ ɡɟɦɥɢ. 
Ɍɚɤɨɟ ɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɤɚɤ ɫɢɧɯɪɨɧɧɵɟ ɝɟɧɟɪɚɬɨɪɵ, ɛɥɨɱɧɵɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨ ɫɬɨɪɨɧɵ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɧɚɩɪɹɠɟɧɢɹ ɩɨɞɤɥɸɱɚɸɬɫɹ ɤ ɫɯɟɦɟ 
ɫɬɚɧɰɢɢ ɜ ɪɟɠɢɦɟ ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɧɟɣɬɪɚɥɢ. 
 ɋɯɟɦɚ ɫɟɬɢ ɬɪёɯɮɚɡɧɨɝɨ ɬɨɤɚ ɫ ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɧɟɣɬɪɚɥɶɸ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 9.1. 
 

 
Ɋɢɫɭɧɨɤ 9.1 – ɋɯɟɦɚ ɫɟɬɢ ɬɪɟɯɮɚɡɧɨɝɨ ɬɨɤɚ ɫ ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɧɟɣɬɪɚɥɶɸ 

 
 Ɋɟɠɢɦ ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɧɟɣɬɪɚɥɢ ɜ ɬɚɤɢɯ ɫɟɬɹɯ ɩɪɢɦɟɧɹɟɬɫɹ ɫ ɰɟɥɶɸ 
ɫɧɢɠɟɧɢɹ ɬɨɤɨɜ ɄɁ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɞɨɥɠɟɧɢɹ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɩɪɢ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɡɟɦɥɸ. Ȼɟɫɩɟɪɟɛɨɣɧɨɫɬɶ ɩɢɬɚɧɢɹ 
ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɫɨɯɪɚɧɹɟɬɫɹ, ɚ ɭɝɨɥ ɦɟɠɞɭ ɮɚɡɚɦɢ ɨɫɬɚɟɬɫɹ 
ɧɟɢɡɦɟɧɧɵɦ, ɪɚɜɧɵɦ - 120°. Ɉɞɧɚɤɨ, ɥɸɞɹɦ ɪɚɛɨɬɚɬɶ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ 
ɛɥɢɡɨɫɬɢ ɫ ɬɚɤɢɦɢ ɫɟɬɹɦɢ ɪɚɛɨɬɚɬɶ ɨɩɚɫɧɨ ɢɡ-ɡɚ ɱɪɟɡɦɟɪɧɨɝɨ ɟɦɤɨɫɬɧɨɝɨ ɬɨɤɚ, 
ɩɪɨɯɨɞɹɳɟɝɨ ɱɟɪɟɡ ɬɟɥɨ ɱɟɥɨɜɟɤɚ ɜ ɫɥɭɱɚɟ ɩɪɢɤɨɫɧɨɜɟɧɢɹ ɤ ɨɞɧɨɣ ɢɡ ɮɚɡ. 
 ɋɯɟɦɚ ɫɟɬɢ ɬɪёɯɮɚɡɧɨɝɨ ɬɨɤɚ ɫ ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɧɟɣɬɪɚɥɶɸ ɩɪɢ ɤɚɫɚɧɢɢ 
ɱɟɥɨɜɟɤɨɦ ɬɨɤɨɜɟɞɭɳɟɣ ɱɚɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.2. 
 

 
Ɋɢɫɭɧɨɤ 9.2 - ɋɯɟɦɚ ɫɟɬɢ ɬɪɟɯɮɚɡɧɨɝɨ ɬɨɤɚ ɫ ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɧɟɣɬɪɚɥɶɸ ɩɪɢ 

ɤɚɫɚɧɢɢ ɱɟɥɨɜɟɤɨɦ ɬɨɤɨɜɟɞɭɳɟɣ ɱɚɫɬɢ 
 

 Ɋɟɠɢɦ ɨɞɧɨɮɚɡɧɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɫɟɬɹɯ ɫ ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɧɟɣɬɪɚɥɶɸ ɧɟ 
ɹɜɥɹɟɬɫɹ ɚɜɚɪɢɣɧɵɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɱɚɫɬɨɤ ɫ ɩɨɜɪɟɠɞɟɧɢɟɦ ɚɜɬɨɦɚɬɢɤɚ ɧɟ 
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ɨɛɧɚɪɭɠɢɬ ɢ ɧɟ ɨɬɤɥɸɱɢɬ. ɇɨ ɯɨɬɶ ɪɟɠɢɦ ɢ ɧɟ ɚɜɚɪɢɣɧɵɣ, ɨɩɚɫɧɨɫɬɶ ɞɥɹ 
ɢɡɨɥɹɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɧ ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ-ɡɚ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɭɜɟɥɢɱɟɧɢɹ 
ɮɚɡɧɵɯ ɧɚɩɪɹɠɟɧɢɣ.  

ȼ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɪɟɠɢɦ ɨɞɧɨɮɚɡɧɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ ɩɪɢɜɟɞɟɬ ɤ 
ɩɪɨɛɨɸ ɢɡɨɥɹɰɢɢ ɢ ɩɟɪɟɯɨɞɭ ɜ ɞɜɭɯɮɚɡɧɨɟ ɡɚɦɵɤɚɧɢɟ ɧɚ ɡɟɦɥɸ. 
 Ɉɩɚɫɧɨɫɬɶ ɞɥɹ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɡɨɧɚ ɲɚɝɨɜɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɫ ɰɟɧɬɪɨɦ ɜ ɦɟɫɬɟ ɡɚɦɵɤɚɧɢɹ ɮɚɡɵ ɧɚ ɡɟɦɥɸ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɨɩɟɪɚɬɢɜɧɵɣ ɩɟɪɫɨɧɚɥ, ɨɛɫɥɭɠɢɜɚɸɳɢɣ ɭɱɚɫɬɨɤ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɨɛɹɡɚɧ ɜ 
ɤɪɚɬɱɚɣɲɢɟ ɫɪɨɤɢ ɨɩɪɟɞɟɥɢɬɶ ɦɟɫɬɨ ɩɨɜɪɟɠɞɟɧɢɹ ɢ ɭɫɬɪɚɧɢɬɶ ɡɚɦɵɤɚɧɢɟ. 
 Ɂɨɧɚ ɲɚɝɨɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜ ɦɟɫɬɟ ɨɞɧɨɮɚɡɧɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ 
ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 9.3. 
 

 
Ɋɢɫɭɧɨɤ 9.3 – Ɂɨɧɚ ɲɚɝɨɜɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜ ɦɟɫɬɟ ɨɞɧɨɮɚɡɧɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ 

ɡɟɦɥɸ 
 

  Ɂɚɦɵɤɚɧɢɟ ɧɚ ɡɟɦɥɸ ɛɵɜɚɟɬ ɧɟɫɤɨɥɶɤɢɯ ɜɢɞɨɜ: 
- ɦɟɬɚɥɥɢɱɟɫɤɨɟ ɡɚɦɵɤɚɧɢɟ; 
- ɧɟɩɨɥɧɨɟ ɡɚɦɵɤɚɧɢɟ ɱɟɪɟɡ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɞɭɝɭ; 
- ɡɚɦɵɤɚɧɢɟ ɧɚ ɡɟɦɥɸ ɱɟɪɟɡ ɩɨɜɪɟɠɞɟɧɧɭɸ ɢɡɨɥɹɰɢɸ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ (ɜ 
ɫɥɭɱɚɟ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ – ɩɨɜɪɟɠɞɟɧɢɟ ɨɬɩɚɟɱɧɨɝɨ ɬɨɤɨɩɪɨɜɨɞɚ) 
 
 9.1 Ʉɨɧɬɪɨɥɶ ɢɡɨɥɹɰɢɢ ɜ ɫɟɬɢ 6(10) ɤȼ 
 
 Ⱦɥɹ ɩɪɨɮɢɥɚɤɬɢɤɢ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɹɯ ɫ ɢɡɨɥɢɪɨɜɚɧɧɨɣ 
ɧɟɣɬɪɚɥɶɸ ɧɟɩɪɟɪɵɜɧɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶ ɢɡɨɥɹɰɢɢ. Ʉɨɧɬɪɨɥɶ 
ɢɡɨɥɹɰɢɢ ɩɪɨɯɨɞɢɬ ɩɪɢ ɩɨɦɨɳɢ: 
- ɪɟɥɟ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɜɤɥɸɱɟɧɧɵɟ ɧɚ ɮɚɡɧɵɟ ɧɚɩɪɹɠɟɧɢɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ; 



90 
 

- ɪɟɥɟ ɧɚɩɪɹɠɟɧɢɹ, ɜɤɥɸɱɟɧɧɵɟ ɜ ɨɛɦɨɬɤɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (ɨɛɦɨɬɤɚ – 
ɪɚɡɨɦɤɧɭɬɵɣ ɬɪɟɭɝɨɥɶɧɢɤ); 
- ɬɨɤɨɜɵɟ ɪɟɥɟ, ɩɨɞɤɥɸɱɟɧɧɵɟ ɤ ɜɵɯɨɞɭ ɮɢɥɶɬɪɚ ɬɨɤɨɜ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
- ɜɨɥɶɬɦɟɬɪɨɜ ɤɨɧɬɪɨɥɹ ɢɡɨɥɹɰɢɢ. 
 ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɜɨɥɶɬɦɟɬɪɨɜ ɤɨɧɬɪɨɥɹ ɢɡɨɥɹɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 9.4. 
 

 
Ɋɢɫɭɧɨɤ 9.4 – ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɜɨɥɶɬɦɟɬɪɨɜ ɤɨɧɬɪɨɥɹ ɢɡɨɥɹɰɢɢ 
 
 ȼɨɥɶɬɦɟɬɪɵ ɤɨɧɬɪɨɥɹ ɢɡɨɥɹɰɢɢ ɩɨɞɤɥɸɱɚɸɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ 
ɤɚɠɞɨɣ ɮɚɡɟ. 
 ɉɪɢ ɦɟɬɚɥɥɢɱɟɫɤɨɦ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɟ ɩɪɢɛɨɪ 
ɮɢɤɫɢɪɭɟɬ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ, ɪɚɜɧɨɟ 0, ɧɨ ɩɪɢ ɷɬɨɦ ɧɚ ɞɪɭɝɢɯ ɮɚɡɚɯ 
ɩɪɨɢɫɯɨɞɢɬ ɭɜɟɥɢɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɞɨ ɥɢɧɟɣɧɨɝɨ (ɬɨ ɟɫɬɶ ɜ √͵ ɪɚɡ). 
 ɉɪɢ ɞɭɝɨɜɨɦ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɜɨɥɶɬɦɟɬɪ ɤɨɧɬɪɨɥɹ ɢɡɨɥɹɰɢɢ 
ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ ɬɚɤɠɟ ɩɨɤɚɠɟɬ «ɧɨɥɶ», ɧɚɩɪɹɠɟɧɢɹ «ɡɞɨɪɨɜɵɯ» ɮɚɡ ɜ 
ɷɬɨɦ ɫɥɭɱɚɟ ɭɜɟɥɢɱɢɬɫɹ ɭɠɟ ɜ 3,5-4,5 ɪɚɡ. 
 ɋɚɦɵɦ «ɛɥɚɝɨɩɪɢɹɬɧɵɦ» ɡɚɦɵɤɚɧɢɟɦ ɧɚ ɡɟɦɥɸ ɜɵɫɬɭɩɚɟɬ ɡɚɦɵɤɚɧɢɟ 
ɱɟɪɟɡ ɫɧɢɠɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢɡɨɥɹɰɢɢ. ɉɪɢ ɷɬɨɦ ɩɨɤɚɡɚɧɢɹ ɜɫɟɯ 
ɜɨɥɶɬɦɟɬɪɨɜ ɧɟɫɢɦɦɟɬɪɢɱɧɵ ɢɡ-ɡɚ ɬɚɤ ɧɚɡɵɜɚɟɦɨɝɨ «ɩɟɪɟɤɨɫɚ» ɮɚɡ ɫɟɬɢ. 
 ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɩɨɥɧɟɧɢɹ ɫɯɟɦɵ ɤɨɧɬɪɨɥɹ ɢɡɨɥɹɰɢɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ 
ɧɚ ɡɟɦɥɸ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɪɚɛɚɬɵɜɚɧɢɟ ɫɢɝɧɚɥɢɡɚɰɢɢ «Ɂɚɦɵɤɚɧɢɟ ɧɚ ɡɟɦɥɸ» 
ɫ ɭɤɚɡɚɧɢɟɦ ɤɨɧɤɪɟɬɧɨɣ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ, ɢɥɢ ɛɟɡ ɨɩɪɟɞɟɥɟɧɢɹ ɮɚɡɵ ɜ 
ɫɥɭɱɚɟ ɫ ɡɚɦɵɤɚɧɢɟɦ ɱɟɪɟɡ ɫɥɚɛɭɸ ɢɡɨɥɹɰɢɸ. ȼɨ ɜɬɨɪɨɦ ɫɥɭɱɚɟ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɶɡɨɜɚɬɶɫɹ ɩɨɤɚɡɚɬɟɥɹɦɢ 
ɤɢɥɨɜɨɥɶɬɦɟɬɪɨɜ ɤɨɧɬɪɨɥɹ ɢɡɨɥɹɰɢɢ ɭɱɚɫɬɤɨɜ ɫɟɬɢ.  
 ɋɭɳɟɫɬɜɭɟɬ ɜɟɪɨɹɬɧɨɫɬɶ ɥɨɠɧɨɝɨ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫɢɝɧɚɥɢɡɚɰɢɢ. 
ɉɪɢɱɢɧɵ, ɩɨ ɤɨɬɨɪɵɦ ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ ɥɨɠɧɨɟ ɫɪɚɛɚɬɵɜɚɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɧɢɠɟ: 
- ɡɧɚɱɢɬɟɥɶɧɨɟ ɨɬɥɢɱɢɟ ɟɦɤɨɫɬɟɣ ɮɚɡ ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɟɦɥɢ; 
- ɧɟɩɨɥɧɨɮɚɡɧɨɟ ɨɬɤɥɸɱɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
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- ɩɨɞɤɥɸɱɟɧɢɟ ɤ ɭɱɚɫɬɤɭ ɫɟɬɢ ɞɪɭɝɨɝɨ ɧɟɤɨɦɩɟɧɫɢɪɨɜɚɧɧɨɝɨ ɭɱɚɫɬɤɚ ɫɟɬɢ, ɜ 
ɬɨɦ ɱɢɫɥɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ (ɫɪɚɛɨɬɚɥɚ ȺȼɊ); 
- ɨɛɪɵɜ ɮɚɡɵ ɩɨ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɢɥɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɫɢɥɨɜɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ (ɩɪɢ ɷɬɨɦ ɛɭɞɟɬ ɧɟɡɧɚɱɢɬɟɥɶɧɵɣ ɩɟɪɟɤɨɫ ɧɚɩɪɹɠɟɧɢɣ); 
- ɨɛɪɵɜ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ, ɤɨɬɨɪɵɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 
ɤɨɧɬɪɨɥɹ ɢɡɨɥɹɰɢɢ ɞɚɧɧɨɝɨ ɭɱɚɫɬɤɚ ɫɟɬɢ. 
 
 9.2 ɋɩɨɫɨɛɵ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɬɚ ɨɞɧɨɮɚɡɧɨɝɨ ɡɚɦɵɤɚɧɢɹ 
 
 ɉɨɢɫɤ ɨɞɧɨɮɚɡɧɨɝɨ ɡɚɦɵɤɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ 
ɫɩɟɰɢɚɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɢɥɢ ɦɟɬɨɞɨɦ ɩɨɨɱɟɪɟɞɧɵɯ ɨɬɤɥɸɱɟɧɢɣ. 
 ȿɫɥɢ ɩɨɫɥɟ ɨɱɟɪɟɞɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɤɚɤɨɣ-ɥɢɛɨ ɤɚɛɟɥɶɧɨɣ ɥɢɧɢɢ 
ɩɪɨɩɚɞɚɟɬ ɫɢɝɧɚɥ «ɡɚɦɵɤɚɧɢɟ ɧɚ ɡɟɦɥɸ», ɷɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɬɨɦ, ɱɬɨ 
ɨɞɧɨɮɚɡɧɨɟ ɡɚɦɵɤɚɧɢɟ ɛɵɥɨ ɧɚ ɷɬɨɣ ɥɢɧɢɢ. Ⱦɚɧɧɨɟ ɩɪɢɫɨɟɞɢɧɟɧɢɟ ɬɟɩɟɪɶ 
ɦɨɠɧɨ ɜɜɟɫɬɢ ɜ ɪɚɛɨɬɭ ɬɨɥɶɤɨ ɩɨɫɥɟ ɜɵɹɫɧɟɧɢɹ ɩɪɢɱɢɧɵ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɡɚɦɵɤɚɧɢɹ. 
 ȿɫɥɢ ɦɟɬɨɞɨɦ ɩɨɨɱɟɪɟɞɧɵɯ ɨɬɤɥɸɱɟɧɢɣ ɨɬɯɨɞɹɳɢɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ 
ɩɨɜɪɟɠɞɟɧɧɵɣ ɭɱɚɫɬɨɤ ɧɚɣɬɢ ɧɟ ɩɪɟɞɫɬɚɜɢɥɨɫɶ ɜɨɡɦɨɠɧɵɦ, ɫɥɟɞɭɟɬ 
ɨɬɤɥɸɱɢɬɶ ɜɫɟ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɭɱɚɫɬɤɚ ɫɟɬɢ, ɝɞɟ ɫɢɝɧɚɥɢɡɚɰɢɹ «ɡɚɦɵɤɚɧɢɟ ɧɚ 
ɡɟɦɥɸ» ɚɤɬɢɜɧɚ, ɩɨɫɥɟ ɱɟɝɨ ɭɛɟɞɢɬɶɫɹ ɜ ɬɨɦ, ɱɬɨ ɫɢɝɧɚɥ ɨ ɨɞɧɨɮɚɡɧɨɦ 
ɡɚɦɵɤɚɧɢɢ ɭɫɬɪɚɧɢɥɫɹ. Ɂɚɬɟɦ ɧɟɨɛɯɨɞɢɦ ɩɪɨɢɡɜɟɫɬɢ ɩɨɨɱɟɪɟɞɧɨɟ ɜɤɥɸɱɟɧɢɟ 
ɨɬɯɨɞɹɳɢɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɢ ɟɫɥɢ ɩɪɢ ɜɤɥɸɱɟɧɢɟ ɨɞɧɨɝɨ ɢɡ ɧɢɯ ɩɪɨɢɡɨɣɞɟɬ 
ɫɪɚɛɚɬɵɜɚɧɢɟ ɫɢɝɧɚɥɢɡɚɰɢɢ «ɡɟɦɥɹ», ɬɨ ɞɚɧɧɨɟ ɩɪɢɫɨɟɞɢɧɟɧɢɟ ɦɨɠɧɨ ɫɱɢɬɚɬɶ 
ɩɨɜɪɟɠɞɟɧɧɵɦ ɢ ɧɟɦɟɞɥɟɧɧɨ ɨɬɤɥɸɱɢɬɶ ɟɝɨ ɢ ɬɚɤɠɟ ɧɟ ɜɜɨɞɢɬɶ ɜ ɪɚɛɨɬɭ ɨɬ ɞɨ 
ɜɵɹɫɧɟɧɢɹ ɩɪɢɱɢɧ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫɢɝɧɚɥɢɡɚɰɢɢ. 
 ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɟɫɥɢ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɜ ɪɚɛɨɬɭ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɜɵɜɟɞɟɧɧɨɝɨ ɜ ɪɟɦɨɧɬ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɩɨɹɜɢɥɚɫɶ «ɡɟɦɥɹ», ɞɚɧɧɨɟ 
ɩɪɢɫɨɟɞɢɧɟɧɢɟ ɧɟɦɟɞɥɟɧɧɨ ɞɨɥɠɧɨ ɛɵɬɶ ɨɬɤɥɸɱɟɧɨ ɨɬ ɫɟɬɢ. 
 ȼ ɫɥɭɱɚɟ ɧɟɭɫɬɪɚɧɢɦɨɝɨ ɫɢɝɧɚɥɚ «ɡɟɦɥɹ» ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɫɟɯ 
ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ ɫɢɬɭɚɰɢɹ ɨɛɫɬɨɢɬ ɢɧɚɱɟ. ɗɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɬɨɦ, ɱɬɨ 
ɜɨɡɧɢɤɥɨ ɩɨɜɪɟɠɞɟɧɢɟ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, 
ɧɚɩɪɢɦɟɪ, ɧɚ ɭɱɚɫɬɤɟ ɨɬ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɞɨ ɫɟɤɰɢɢ ɲɢɧ ɢɥɢ ɧɚ 
ɞɪɭɝɨɦ ɨɛɨɪɭɞɨɜɚɧɢɸ. 
 ɉɪɢ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ ɨɬɤɥɸɱɢɬɶ ɜɜɨɞɧɨɣ ɜɵɤɥɸɱɚɬɟɥɶ ɞɚɧɧɨɣ ɫɟɤɰɢɢ, 
ɢ ɜɤɥɸɱɢɬɶ ɫɟɤɰɢɨɧɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ. ȿɫɥɢ ɩɨ ɫɟɤɰɢɢ, ɤ ɤɨɬɨɪɨɣ ɩɪɢɫɨɟɞɢɧɟɧ 
ɷɬɨɬ ɭɱɚɫɬɨɤ ɫɟɬɢ, ɫɪɚɛɚɬɵɜɚɟɬ ɫɢɝɧɚɥɢɡɚɰɢɢ «ɡɟɦɥɹ», ɫɥɟɞɭɟɬ ɜɵɜɨɞ, ɱɬɨ 
ɩɨɜɪɟɠɞɟɧɢɟ ɧɚɯɨɞɢɬɫɹ ɧɚ ɫɟɤɰɢɢ ɲɢɧ. ɉɨɜɪɟɠɞɟɧɧɚɹ ɫɟɤɰɢɹ ɞɨɥɠɧɚ ɛɵɬɶ 
ɜɵɜɟɞɟɧɚ ɜ ɪɟɦɨɧɬ ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ ɩɨɜɪɟɠɞɟɧɢɹ. 
 ȿɫɥɢ ɠɟ ɫɢɝɧɚɥ «ɡɟɦɥɹ» ɨɬɫɭɬɫɬɜɭɟɬ, ɩɨɜɪɟɠɞɟɧɢɟ ɧɚɯɨɞɢɬɫɹ ɧɚ ɭɱɚɫɬɤɟ 
ɨɬ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɞɨ ɜɜɨɞɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɫɟɤɰɢɢ ɜɤɥɸɱɢɬɟɥɶɧɨ. 
ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦ ɨɫɦɨɬɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɚɧɧɨɝɨ ɭɱɚɫɬɤɚ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɩɪɟɞɦɟɬ ɧɚɥɢɱɢɹ ɩɨɜɪɟɠɞɟɧɢɣ. 
 ȿɫɥɢ ɩɪɢɱɢɧɨɣ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɫɢɝɧɚɥɚ «ɡɟɦɥɹ» ɹɜɥɹɟɬɫɹ ɩɪɨɛɨɣ 
ɢɡɨɥɹɰɢɢ, ɬɨ, ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ, ɜɢɡɭɚɥɶɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨɜɪɟɠɞɟɧɢɟ ɧɟ 
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ɩɨɥɭɱɢɬɫɹ ɢ ɞɥɹ ɨɬɵɫɤɚɧɢɹ ɩɨɜɪɟɠɞɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɜɵɜɟɫɬɢ ɷɬɨɬ ɭɱɚɫɬɨɤ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜ ɪɟɦɨɧɬ. 
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ȼ ɩɪɨɟɤɬɟ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ ɩɚɪɚɦɟɬɪɵ 
Ȼɭɪɟɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɪɟɤɟ Ɇɚɥɵɣ ȿɧɢɫɟɣ, ɹɜɥɹɸɳɢɦɫɹ ɫɨɨɪɭɠɟɧɢɟɦ II 
ɤɥɚɫɫɚ. 

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ, ɪɚɜɧɚɹ 480 Ɇȼɬ ɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ 1,4 ɦɥɪɞ. ɤȼɬ·ɱ. 

Ȼɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢ ɬɢɩ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ 
ɪɚɛɨɬɵ (ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ), ɧɚ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɧɚɩɨɪɵ:  
 ɦɚɤɫɢɦɚɥɶɧɵɣ – 37,5 ɦ; 
 ɪɚɫɱɟɬɧɵɣ – 29,6 ɦ; 
 ɦɢɧɢɦɚɥɶɧɵɣ – 22,2 ɦ. 
 ɉɪɢ ɜɵɛɨɪɟ ɬɭɪɛɢɧ ɪɚɫɫɦɚɬɪɢɜɚɥɨɫɶ ɞɜɚ ɜɚɪɢɚɧɬɚ ɉɅ40ɚ-ȼ ɢ ɉɅ40ɛ-ȼ. 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɫ ɬɪɟɦɹ 
ɝɢɞɪɨɬɭɪɛɢɧɚɦɢ ɉ40ɚ-ȼ-630. 
 ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ 
ɜɪɚɳɟɧɢɹ 115,4 ɨɛ/ɦɢɧ ɛɵɥ ɩɨɞɨɛɪɚɧ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-1070/145-52 ɫ 
ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 80 Ɇȼɬ.  
 Ⱦɚɥɟɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɭɤɪɭɩɧёɧɧɵɦɢ ɛɥɨɤɚɦɢ ɢ 
ɩɪɢɧɹɬɚ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ 7 ɩɪɢɫɨɟɞɢɧɟɧɢɣ (3 ɛɥɨɤɚ, 4 
ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ) ɄɊɍɗ 220 ɤȼ – ɫɯɟɦɚ ɫ ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ 
ɫɢɫɬɟɦɚɦɢ ɫɛɨɪɧɵɯ ɲɢɧ. ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢ ɤɚɬɚɥɨɝɚɦ ɛɵɥɨ ɜɵɛɪɚɧɨ 
ɫɥɟɞɭɸɳɟɟ ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɛɥɨɱɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ: ɌȾɐ–
250000/220, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: ɌɋɁ-
6300/13,8/0,4, ɞɥɹ ȼɅɗɉ – ɫɬɚɥɟɚɥɸɦɢɧɟɜɵɟ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ-400/51.    
 ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɍɚɤɠɟ ɩɟɪɟɱɢɫɥɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ.  
 ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
 – ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ – 11,6 ɥɟɬ;  

– ɫɟɛɟɫɬɨɢɦɨɫɬɶ – 0,047 ɪɭɛ/ɤȼɬ·ɱ; 
– ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ – 82333,33 ɬɵɫ. ɪɭɛ./ɤȼɬ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ȼɭɪɟɧɫɤɨɣ Ƚɗɋ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 

ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 

 
Ɍɚɛɥɢɰɚ Ⱥ.1 – Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɪɟɤɢ Ɇɚɥɵɣ ȿɧɢɫɟɣ 

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

1922 185 161 136 211 551 1438 1077 880 627 515 304 285 531 

1923 256 227 205 248 1030 1509 913 758 560 295 257 220 540 

1924 212 182 160 262 871 2088 1552 1279 777 552 388 355 723 

1925 330 314 295 473 655 1123 1175 842 552 346 253 211 547 
1926 196 155 140 204 417 1210 573 496 440 350 310 278 397 

1927 258 211 201 243 563 1421 1030 871 796 351 262 240 537 

1928 224 208 181 290 550 1313 1142 889 618 496 300 285 541 

1929 271 246 239 412 1208 1698 1310 805 694 388 379 330 665 
1930 295 290 281 318 607 1077 1162 983 730 566 412 400 593 
1931 199 168 131 257 590 1267 1089 899 640 356 309 277 582 

1932 264 249 222 267 1442 2374 660 708 662 342 271 256 515 

1933 242 195 192 585 1053 1691 1268 830 755 600 407 313 643 

1934 289 260 256 314 1288 2932 993 884 815 300 206 188 678 

1935 173 165 156 215 609 1460 1114 977 783 534 421 351 727 
1936 320 314 309 337 889 1381 1100 655 1002 590 445 346 580 

1937 338 328 300 346 1267 2240 813 738 708 360 267 246 641 

1938 239 145 143 295 1329 1760 927 938 900 571 459 358 663 

1939 329 318 274 381 792 1299 684 505 547 304 243 181 672 
1940 178 158 154 253 803 3967 1127 985 837 337 314 255 488 

1941 246 223 218 365 1092 2536 974 815 752 470 431 335 781 
1942 313 304 290 300 1217 1668 1123 1170 927 640 473 380 705 

1943 377 269 220 286 556 1314 1094 842 628 331 295 270 734 

1944 250 220 215 337 859 2055 1072 917 842 611 468 381 540 

1945 369 365 356 379 624 1030 1173 782 702 453 318 310 686 
1946 300 229 212 309 1264 3521 1334 1002 921 674 477 388 572 

1947 344 251 242 505 1100 2250 1240 771 700 309 239 222 886 

1948 215 185 151 220 882 2654 1919 1226 993 580 423 328 681 

1949 277 255 245 384 1114 1772 899 833 723 398 323 301 815 
1950 266 242 213 304 645 1545 945 736 674 526 332 316 627 

1951 305 288 286 346 1077 1404 866 747 633 365 276 225 562 

1952 206 189 187 323 1170 3830 1550 1250 1041 481 365 314 568 
1953 282 272 262 443 796 1083 983 861 599 369 290 255 909 

1954 231 213 183 422 877 2621 1025 852 833 608 449 420 541 
1955 388 257 250 332 983 1264 805 552 571 406 337 300 728 

1956 285 282 271 328 1105 1142 1114 1048 643 530 360 310 537 
1957 223 219 212 338 931 1457 955 772 541 298 209 200 618 

1958 202 178 164 225 679 1526 1200 1040 789 537 342 295 529 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 
Ƚɨɞɵ I II  III  IV  V VI  VII VIII IX  X XI  XII Qɫɪ 

1959 274 265 227 388 702 1150 820 796 590 543 435 370 598 

1960 358 356 342 421 1123 1625 825 725 634 377 281 253 547 

1961 219 198 190 239 571 1416 1006 988 665 362 356 280 610 
1962 269 234 230 374 1100 1532 842 632 597 384 215 195 541 

1963 188 175 167 370 936 2100 1619 1196 851 421 346 270 550 
1964 253 204 194 276 1370 1728 671 804 654 328 225 212 720 

1965 209 192 173 199 597 1538 1292 1045 655 431 351 294 577 

1966 261 238 234 328 627 1451 749 925 575 318 286 237 581 

1967 227 201 197 281 1218 1779 846 715 588 379 234 195 519 
1968 183 172 169 229 723 1108 1632 1188 1039 555 346 310 572 

1969 279 216 209 462 749 1229 1229 1011 568 323 229 204 638 

1970 192 151 147 234 668 1474 1376 1017 660 440 290 225 559 

1971 256 227 205 248 1030 1509 913 758 560 295 257 220 573 

Qɫɪ 220 243 293 437 956 1218 1180 1004 783 457 334 282 617 

 
Ɍɚɛɥɢɰɚ Ⱥ.2 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɂɄɇ ɡɢɦɧɢɯ ɫɭɬɨɤ 

t, ɱ P, Ɇȼɬ ∆P, Ɇȼɬ ∆ɗ, Ɇȼɬ∙ɱ ܲˍ˕˃, ʛʑ˕ Эˍ˕˃, ˏˎː ˍʑ˕ ∙ ˚ 
1 9144 61,76 61,76 61,76 0,06 
2 9083 17,94 35,88 79,71 0,10 
3 9065 27,65 82,94 107,35 0,18 
4 9037 24,41 97,65 131,76 0,28 
5 9013 7,35 36,76 139,12 0,31 
6 9005 5,00 30,00 144,12 0,34 
7 9000 31,47 220,29 175,59 0,57 
8 8969 20,29 162,35 195,88 0,73 
9 8949 8,24 74,12 204,12 0,80 
10 8940 6,47 64,71 210,59 0,87 
11 8934 29,41 323,53 240,00 1,19 
12 8904 48,82 585,88 288,82 1,78 
13 8856 49,71 646,18 338,53 2,42 
14 8806 127,65 1787,06 466,18 4,21 
15 8678 95,00 1425,00 561,18 5,63 
16 8583 138,53 2216,47 699,71 7,85 
17 8445 133,82 2275,00 833,53 10,13 
18 8311 35,88 645,88 869,41 10,77 
19 8275 174,41 3313,82 1043,82 14,09 
20 8101 14,71 294,12 1058,53 14,38 
21 8086 68,53 1439,12 1127,06 15,82 
22 8017 10,59 232,94 1137,65 16,05 
23 8007 18,82 432,94 1156,47 16,48 
24 7988 7987,94 191710,59 9144,41 208,20 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

Ɍɚɛɥɢɰɚ Ⱥ.3 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɂɄɇ ɥɟɬɧɢɯ ɫɭɬɨɤ 
t, ɱ P, Ɇȼɬ ∆P, Ɇȼɬ ∆ɗ, Ɇȼɬ∙ɱ ܲˍ˕˃, ʛʑ˕ Эˍ˕˃, ˏˎː ˍʑ˕ ∙ ˚ 
1 6431 22,94 22,94 22,94 0,02 
2 6409 0,88 1,76 23,82 0,02 
3 6408 10,88 32,65 34,71 0,06 
4 6397 5,88 23,53 40,59 0,08 
5 6391 8,24 41,18 48,82 0,12 
6 6383 6,18 37,06 55,00 0,16 
7 6376 23,82 166,76 78,82 0,33 
8 6353 6,76 54,12 85,59 0,38 
9 6346 0,59 5,29 86,18 0,39 

10 6345 9,71 97,06 95,88 0,48 
11 6336 22,65 249,12 118,53 0,73 
12 6313 3,24 38,82 121,76 0,77 
13 6310 44,12 573,53 165,88 1,34 
14 6266 90,00 1260,00 255,88 2,60 
15 6176 133,82 2007,35 389,71 4,61 
16 6042 133,24 2131,76 522,94 6,74 
17 5909 65,29 1110,00 588,24 7,85 
18 5843 125,29 2255,29 713,53 10,11 
19 5718 73,82 1402,65 787,35 11,51 
20 5644 16,47 329,41 803,82 11,84 
21 5628 62,65 1315,59 866,47 13,16 
22 5565 37,65 828,24 904,12 13,98 
23 5527 16,18 372,06 920,29 14,36 
24 5511 5511,18 132268,24 6431,47 146,62 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 

 
Ɍɚɛɥɢɰɚ Ȼ.1 – ȼɟɥɢɱɢɧɵ ɞɥɹ ɪɚɫɱёɬɚ ɪɚɫɯɨɞɨɜ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

P,% Ƚɨɞɵ Qɫɪ. Ƚɨɞɵ Qɫɪ.ɩɨɥ Ƚɨɞɵ Qɫɪ.ɦɟɠ 

2 1953 909 1953 1768 1943 386 
4 1947 886 1947 1608 1937 380 
6 1949 815 1941 1544 1947 370 
8 1941 781 1949 1535 1930 366 
10 1943 734 1935 1382 1946 364 
12 1955 728 1964 1340 1934 362 
14 1935 727 1924 1313 1955 361 
16 1924 723 1955 1242 1960 357 
18 1964 720 1942 1234 1945 355 
20 1942 705 1943 1221 1961 341 
22 1945 686 1948 1212 1957 338 
24 1948 681 1939 1171 1942 327 
25 1934 678 1933 1169 1956 324 
27 1939 672 1938 1153 1929 324 
29 1929 665 1945 1149 1925 317 
31 1938 663 1929 1143 1939 316 
33 1933 643 1969 1138 1951 314 
35 1937 641 1934 1119 1938 312 
37 1969 638 1950 1068 1950 312 
39 1950 627 1959 1047 1954 310 
41 1957 618 1965 1045 1948 302 
43 1961 610 1971 1039 1924 302 
45 1959 598 1968 1029 1949 300 
47 1930 593 1966 1025 1952 299 
49 1931 582 1957 1010 1953 295 
51 1966 581 1931 1007 1944 293 
53 1936 580 1937 1005 1940 290 
55 1965 577 1936 989 1936 288 
57 1971 573 1961 986 1928 283 
59 1946 572 1970 957 1969 281 
61 1968 572 1923 954 1931 279 
63 1952 568 1952 945 1959 278 
65 1951 562 1963 941 1964 277 
67 1970 559 1927 936 1970 275 
69 1963 550 1962 931 1967 272 
71 1925 547 1922 929 1963 272 
73 1960 547 1946 915 1933 267 
75 1928 541 1930 912 1966 264 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ȼ.1 
P,% Ƚɨɞɵ Qɫɪ. Ƚɨɞɵ Qɫɪ.ɩɨɥ Ƚɨɞɵ Qɫɪ.ɦɟɠ 

76 1954 541 1951 909 1962 263 
78 1962 541 1928 902 1935 259 
80 1923 540 1932 897 1922 257 
82 1944 540 1944 887 1927 252 
84 1927 537 1925 869 1968 245 
86 1956 537 1967 865 1923 244 
88 1922 531 1954 864 1932 243 
90 1958 529 1958 862 1958 242 
92 1967 519 1956 835 1965 242 
94 1932 515 1960 812 1971 240 
96 1940 488 1940 765 1941 236 
98 1926 397 1926 627 1926 233 

 
Ɍɚɛɥɢɰɚ Ȼ.2 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ 

T Qɩɨɥ Qɜɨɞɯ Qɝɷɫ Qɧɛ Vɧɚɱ Vɤɨɧ ZȼȻ(ɧɚɱ) ZȼȻ(ɤɨɧ) ZɇȻ Hɝɷɫ Nɝɷɫ 
10 291 59 350 355 11,0 10,8 753,0 752,9 715,9 36,8 113 
11 192 158 350 355 10,8 10,4 752,9 752,4 715,1 37,2 115 
12 183 1115 1298 1303 10,4 7,4 752,4 749,8 715,1 35,8 408 
1 206 1257 1463 1468 7,4 4,1 749,8 744,0 714,9 31,7 408 
2 202 148 350 355 4,1 3,7 744,0 743,0 714,9 28,4 87 
3 206 144 350 355 3,7 3,3 743,0 741,9 714,9 27,3 84 
4 353 -3 350 355 3,3 3,3 741,9 742,0 715,8 25,8 80 
5 943 -593 350 355 3,3 4,9 742,0 746,0 717,7 26,0 80 
6 1445 -1095 350 355 4,9 7,8 746,0 750,1 718,4 29,3 90 
7 945 -595 350 355 7,8 9,4 750,1 751,2 717,7 32,6 100 
8 763 -413 350 355 9,4 10,5 751,2 752,4 717,4 34,2 105 
9 533 -183 350 355 10,5 11 752,4 753,0 717,1 35,3 109 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 
Ɍɚɛɥɢɰɚ ȼ.1 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɞɥɹ ɉɅ40ɚ-ȼ ܦଵ, ˏ 5,6 6,0 6,3 6,7 7,1 7,5 8,0 𝜂˕ 0,927 0,927 0,928 0,928 0,929 0,929 0,930 ˃ܰ∗, ʛʑ˕ 69,27 79,58 87,77 99,33 111,60 124,59 141,84 ܼ ∗˃, ˛˕ 4,35 3,78 3,43 3,03 2,70 2,42 2,12 ܼ˃, ˛˕ 6,00 4,00 4,00 4,00 3,00 3,00 3,00 ˃ܰ , ʛʑ˕ 50,17 75,25 75,25 75,25 100,33 100,33 100,33 ∆1,051 1,050 1,050 1,049 1,048 1,048 1,047 ݌ ݊௖∗, ˑ˄ ˏˋː⁄  120,44 112,45 107,12 100,75 95,10 90,05 84,45 ݊˔, ˑ˄ ˏˋː⁄  125,00 115,40 115,40 107,10 100,00 90,90 88,20 ݊ூ௠௔௫′ , ˑ˄ ˏˋː⁄  112,00 110,75 116,26 114,71 113,47 108,93 112,71 ݊ூ௣′ , ˑ˄ ˏˋː⁄  129,73 128,28 134,66 132,88 131,44 126,18 130,55 ݊ூ௠𝑖௡′ , ˑ˄ ˏˋː⁄  148,56 146,90 154,21 152,16 150,51 144,49 149,50 ܳ ∙ 𝜂 ˓˃˔˚ 1,147 1,499 1,359 1,202 1,427 1,279 1,124 ܳ ∙ 𝜂 max 0,738 0,964 0,875 0,773 0,918 0,823 0,723 
 
Ɍɚɛɥɢɰɚ ȼ.2 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɞɥɹ ɉɅ40ɛ-ȼ ܦଵ , ˏ 5,6 6,0 6,3 6,7 7,1 7,5 8,0 𝜂˕ 0,931 0,932 0,932 0,933 0,933 0,934 0,934 ˃ܰ∗, ʛʑ˕ 65,98 75,79 83,59 94,60 106,28 118,65 135,07 ܼ ∗˃, ˛˕ 4,56 3,97 3,60 3,18 2,83 2,54 2,23 ܼ˃, ˛˕ 6,00 4,00 4,00 4,00 3,00 3,00 3,00 ˃ܰ, ʛʑ˕ 50,17 75,25 75,25 75,25 100,33 100,33 100,33 ∆1,044 1,043 1,043 1,042 1,041 1,041 1,040 ݌ ݊௖∗, ˑ˄ ˏˋː⁄  118,12 110,28 105,05 98,81 93,26 88,31 82,81 ݊˔, ˑ˄ ˏˋː⁄  125,00 115,40 107,10 100,00 93,80 90,90 83,30 ݊ூ௠௔௫′ , ˑ˄ ˏˋː⁄  112,37 111,12 108,26 107,47 106,80 109,30 106,81 ݊ூ௣′ , ˑ˄ ˏˋː⁄  130,16 128,71 125,40 124,48 123,71 126,61 123,72 ݊ூ௠𝑖௡′ , ˑ˄ ˏˋː⁄  149,05 147,39 143,60 142,55 141,66 144,98 141,68 ܳ ∙ 𝜂 ˓˃˔˚ 1,147 1,499 1,359 1,202 1,427 1,279 1,124 ܳ ∙ 𝜂 max 0,738 0,964 0,875 0,773 0,918 0,823 0,723 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 
Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 

 
Ɍɚɛɥɢɰɚ Ƚ.1 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 
ɇɚɢɦɟɧɨɜɚɧɢ

ɟ 
Ɉ.ȿ. ɂ.ȿ. 

Ⱦɢɮɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ 

 ܩ∆ܫ

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ.ʝ 

Ͳ,ͳͷ ∙  ʜ 0,63 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 

Ͳ,ͶͲ - 

ɍɫɬɚɜɤɚ ɧɚɱ. 
ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ 

Ͳ,ͷ ∙  ʜ 2,09 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ 
ɬɨɤ, ȼ ͳ,ͷ ∙  ʜ 6,28Ⱥܫ

ɁɁȽ 

ܷ଴ 
 ଷ ܷ଴ீ - 15 ȼݐ ଵ ܷ଴ଵீ - 5 ȼݐ

ܷ଴ଷ 
Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 

1,3 - 

Ɂɉɇ ܷ > 
II  ܷ஼ʟଶ ͳ,Ͷ ∙ ܷʜ 140 ȼ 

I ܷ஼ʟଵ ͳ,ʹ ∙ ܷʜ 120 ȼ 

Ɂɚɳɢɬɚ ɨɛɪ. 
ɩɨɫɥ-ɫɬɢ ɨɬ 

ɧɟɫɢɦɦɟɬɪɢɱɧ
ɵɯ Ʉ.Ɂ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ʜ 0,29 Ⱥܫ

ɉɈ ܫଶʞʢʠʙ Ͳ,ͳͷ ∙  ʜ 0,63 Ⱥܫ

ɈɌɋ I ܫଶʠ.ʖ. Ͳ,ʹ ∙  ʜ 0,84 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵ

ɯ ɤ.ɡ. ɢ 
ɩɟɪɟɝɪɭɡɨɤ 

 ଵܫ

ɋɈ ܫʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 4,48 Ⱥܫ

ɉɈ ܫଵʞʢʠʙ ͳ,ͳͲ ∙  ʜ 4,61 Ⱥܫ

ɈɌɋ ܫଵʝʡʠ ͳ,ͷ͵ ∙  ʜʝʛ 6,41 Ⱥܫ

ȾɁ ܼ < 
1 ɫɬɭɩɟɧɶ ܼூ 0,07 Ͳ,ͳͶ ʝˏ 

2 ɫɬɭɩɟɧɶ ܼூூ 0,34 0,65 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ 
ɨɬ ɩɟɪɟɝɪɭɡɤɢ 

 ˓ܫ

ɋɈ ܫ௉ ʠʗʒʜ. ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ 1,53 Ⱥܫ

ɉɈ ܫ௉ ʞʢʠʙ. ͳ,ͳ ∙  ʜʝʛ.ʟ 1,58 Ⱥܫ

Ɉɬɫɟɱɤɚ ܫ௉ ʞʢʠʙ. ʹ,ʹͶ ∙  ʜʝʛ.ʟ 3,21 Ⱥܫ
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Ɍɚɛɥɢɰɚ Ƚ.2 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ƚɚ
ɲ

ɟɧ
ɢɟ

 ɩ
ɨɥ

ɟɣ
 

Ɉ
ɫɬ

ɚɧ
ɨɜ

 ɬɭ
ɪɛ

ɢɧ
ɵ 

ɢ 
ɫɛ

ɪɨ
ɫ 

Ⱥ
ɊɁ

 

ɉ
ɭɫ

ɤ 
ɉ

ɀ
Ɍ 

ȽȽ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ
-2

20
 ɢ

 
Ɍɋ

ɇ
 

ɉ
ɪɟ

ɞɭ
ɩɪ

ɟɞ
ɢɬ

ɟɥ
ɶɧ

ɵɣ
 

ɫɢ
ɝɧ

ɚɥ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ɒ
ɋȼ

-2
2

0 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ + + +    

ɁɁȽ 
ܷ଴ 

     + + ݐ ଷ + +     ܷ଴ଷݐ  +     ଵݐ

Ɂɉɇ ܷ > 

1 ɫɬɭɩɟɧɶ ݐଵ +      

2 ɫɬɭɩɟɧɶ ݐଶ +      

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ     +  

ɂɈ +      

ɈɌɋ I 

      + ଷݐ   +    ଶݐ +      ଵݐ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ     +  

ɂɈ +      

ɈɌɋ 
   +   + ଶݐ +      ଵݐ

ȾɁ ܼ < 

1 ɫɬɭɩ. 
    + + + ଶݐ   +    ଵݐ

2 ɫɬɭɩ. 
   +   + ଶݐ +      ଵݐ

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

 ˓ܫ

ɋɈ     +  

ɂɈ +      

Ɉɬɫɟɱɤɚ +      
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