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ȼȼȿȾȿɇɂȿ 
 

Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɡɚɧɢɦɚɸɬ ɨɫɨɛɨ ɜɚɠɧɨɟ ɦɟɫɬɨ ɜ ɫɨɜɪɟɦɟɧɧɵɯ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ, ɜɵɩɨɥɧɹɹ ɝɥɚɜɧɭɸ ɪɨɥɶ ɩɨ ɪɟɝɭɥɢɪɨɜɚɧɢɸ 
ɩɚɪɚɦɟɬɪɨɜ ɫɢɫɬɟɦ ɜ ɧɟɫɬɚɰɢɨɧɚɪɧɵɯ ɪɟɠɢɦɚɯ, ɚ ɬɚɤɠɟ ɩɨɤɪɵɜɚɹ ɧɚɢɛɨɥɟɟ 
ɧɟɪɚɜɧɨɦɟɪɧɭɸ ɱɚɫɬɶ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɧɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ 
ɬɨɜɚɪɧɨɣ ɩɪɨɞɭɤɰɢɢ Ƚɗɋ ɜɟɫɶɦɚ ɩɨɥɨɠɢɬɟɥɶɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ 
ɰɟɧɨɨɛɪɚɡɨɜɚɧɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɪɵɧɤɟ ɫɛɵɬɚ. 

Ɋɨɫɫɢɣɫɤɚɹ Ɏɟɞɟɪɚɰɢɹ ɨɛɥɚɞɚɟɬ ɨɝɪɨɦɧɵɦ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɦ 
ɩɨɬɟɧɰɢɚɥɨɦ, ɨɞɧɚɤɨ ɫɬɟɩɟɧɶ ɟɝɨ ɨɫɜɨɟɧɢɹ ɡɧɚɱɢɬɟɥɶɧɨ ɧɢɠɟ, ɱɟɦ ɜ ɞɪɭɝɢɯ 
ɪɚɡɜɢɬɵɯ ɫɬɪɚɧɚɯ, ɩɪɢɱёɦ ɫɭɳɟɫɬɜɭɟɬ ɡɧɚɱɢɬɟɥɶɧɚɹ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɟɝɨ 
ɨɫɜɨɟɧɢɹ. ȼ ɬɨ ɜɪɟɦɹ, ɤɚɤ ɞɥɹ ɰɟɧɬɪɚ ɯɚɪɚɤɬɟɪɧɚ ɜɵɫɨɤɚɹ ɫɬɟɩɟɧɶ ɨɫɜɨɟɧɢɹ 
ɝɢɞɪɨɪɟɫɭɪɫɨɜ (50%), ɜ ɬɚɤɢɯ ɪɟɝɢɨɧɚɯ ɤɚɤ ɋɢɛɢɪɶ ɢ Ⱦɚɥɶɧɢɣ ȼɨɫɬɨɤ 
ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɪɟɤ ɨɫɜɨɟɧ ɧɚ 20% ɢ ɧɚ 3% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ɐɟɥɶɸ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɪɚɛɨɬɤɚ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢ ɡɚɤɪɟɩɥɟɧɢɟɦ 
ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ, ɚ ɬɚɤɠɟ ɩɭɬɟɦ ɢɧɠɟɧɟɪɧɨɣ ɦɵɫɥɢ ɢ ɬɜɨɪɱɟɫɤɨɝɨ 
ɩɨɞɯɨɞɚ ɤ ɪɟɲɟɧɢɸ ɤɨɧɤɪɟɬɧɵɯ ɡɚɞɚɱ, ɧɚɣɬɢ ɨɩɬɢɦɚɥɶɧɵɟ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ. 
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1 Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ ɮɭɧɤɰɢ-
ɨɧɢɪɨɜɚɧɢɹ Ƚɗɋ 
 
 Ɂɟɹ – ɤɪɭɩɧɟɣɲɚɹ ɪɟɤɚ ɛɚɫɫɟɣɧɚ Ⱥɦɭɪɚ, ɩɪɨɬɟɤɚɟɬ ɜ Ⱥɦɭɪɫɤɨɣ ɨɛɥɚɫɬɢ. 
Ⱦɥɢɧɚ ɪɟɤɢ – 1242 ɤɦ, ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ – 233000 ɤɦ2. 

 
1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ 

 
 1.1.1 Ʉɥɢɦɚɬ  

 
Ʉɥɢɦɚɬ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ – ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ. 

ɏɚɪɚɤɬɟɪɧɵ ɡɢɦɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɞɨ − 30°C ÷ − 35 °C, ɥɟɬɧɢɟ ɞɨ +20 °C ÷ 
+25 °C. Ƚɨɞɨɜɚɹ ɫɭɦɦɚ ɨɫɚɞɤɨɜ – 550 ɦɦ. ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ – 1,6 ɦ/ɫ. 

 
 1.1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ  

 
Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ Ɂɟɹ ɡɚ ɩɟɪɢɨɞ 1952-2001 ɝɝ. 

ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1. 
ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ: 
 ܹ̅ˏːˑˆˑˎˈ˕ːˋˌ = ܳ̅ˏːˑˆˑˎˈ˕ːˋˌ ∙ ݐ = ͳ͸Ͷʹ ∙ ͵ͳͷ͵͸ͲͲͲ = ͷͳ,ͺʹ ˍˏଷ, (1.1) 

  
ɝɞɟ ܳ̅ˏːˑˆˑˎˈ˕ːˋˌ – ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ ɢɡ ɩɪɢɥɨɠɟɧɢɹ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1; 
 .ɱɢɫɥɨ ɫɟɤɭɧɞ ɜ ɝɨɞɭ – ݐ 

 
Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 1.1, ɧɚ ɪɢɫɭɧɤɟ 1.1 ɢ 1.2. 
 

Ɍɚɛɥɢɰɚ 1.1 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ 
ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

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

160 0 160 0 160 0 
163 0,9 161 50 161 60 
167 2,1 162 105 162 130 
170 3,2 163 170 163 210 
174 4,8 164 240 164 300 
178 6,7 165 330 165 420 
182 9 166 460 166 570 
186 11,7 167 630 167 790 
190 15,1 168 910 168 1140 
193 18,2 169 1420 169 1780 
197 23,6 170 2360 170 2950 
200 30 171 3840 171 4800 
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Ɋɢɫɭɧɨɤ 1.1 – Ʉɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

 

 
Ɋɢɫɭɧɨɤ 1.2 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴёɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɭɪɨɜɧɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
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 1.1.3 ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 
ɉɨ ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɟ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɜ ɪɚɣɨɧɟ ɫɬɜɨɪɚ Ɂɟɣɫɤɨ-

Ⱥɦɭɪɫɤɨɣ Ƚɗɋ ɧɟɬ ɡɨɧ ɬɟɤɬɨɧɢɱɟɫɤɨɝɨ ɤɨɧɬɚɤɬɚ.  
ȼ ɨɫɧɨɜɚɧɢɢ ɪɟɤɢ Ɂɟɹ – ɫɤɚɥɶɧɵɟ ɩɨɪɨɞɵ: ɝɪɚɧɢɬ. 
 

 1.1.4 ɋɟɣɫɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɪɬɨɣ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɪɚɣɨɧɢɪɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɢ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (ɈɋɊ-97-ɋ) ɪɚɫɱɟɬɧɚɹ ɫɟɣɫɦɢɱɟɫɤɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 
ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ Ɂɟɣɫɤɨ-Ⱥɦɭɪɫɤɨɣ Ƚɗɋ ɩɪɢ ɜɟɪɨɹɬɧɨɫɬɢ ɜɨɡɦɨɠɧɨɝɨ 
ɩɪɟɜɵɲɟɧɢɹ 1% ɪɚɜɧɚ 7 ɛɚɥɥɚɦ ɲɤɚɥɵ MSK-64. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɛɨɬ ɩɨ ɭɬɨɱɧɟɧɢɸ ɢɫɯɨɞɧɨɣ ɫɟɣɫɦɢɱɧɨɫɬɢ ɩɟɪɟɫɦɨɬɪɟɧɵ 
ɩɟɪɜɢɱɧɵɟ ɨɩɢɫɚɧɢɹ ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɜ ɨɛɲɢɪɧɨɣ ɨɛɥɚɫɬɢ ɡɚ ɩɟɪɢɨɞ ɫ 1950 ɩɨ 
1991. ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɧɚɥɢɡɚ ɜɨɡɞɟɣɫɬɜɢɣ ɨɬ ɦɟɫɬɧɵɯ ɢ ɭɞɚɥɟɧɧɵɯ ɡɟɦɥɟɬɪɹɫɟɧɢɣ 
ɢɫɬɨɪɢɱɟɫɤɨɝɨ ɩɟɪɢɨɞɚ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɧɚ ɭɱɚɫɬɤɟ Ɂɟɣɫɤɨ-Ⱥɦɭɪɫɤɨɣ Ƚɗɋ ɧɟ 
ɧɚɛɥɸɞɚɥɨɫɶ ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɛɨɥɟɟ 6 ɛɚɥɥɨɜ. 
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 
 

2.1 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɜɨɞɵ 
 

2.1.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 ⎯ ɤɪɢɜɵɟ ɫɜɹɡɢ (ɬɚɛɥɢɰɚ 1.1, ɪɢɫɭɧɨɤ 1.1 ɢ 1.2); ⎯ ɷɧɟɪɝɨɫɢɫɬɟɦɚ – ɢɡɨɥɢɪɨɜɚɧɧɚɹ; ⎯ ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ: 
 ݇𝑁 = ͺ,ͺ;  

 ⎯ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ: 
 ∆ℎ = Ͳ,ͳͷ;  

 ⎯ ɇɉɍ Ɂɟɣɫɤɨ-Ⱥɦɭɪɫɤɨɣ Ƚɗɋ: 
 ʜʞʢ = ʹͲͲ ˏ;  

 ⎯ ɪɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ Ɂɟɹ ɡɚ ɩɟɪɢɨɞ 1952-2001 ɝɝ. 
(ɩɪɢɥɨɠɟɧɢɟ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1); ⎯ ɬɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 

 
Ɍɚɛɥɢɰɚ 2.1 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
Q, ɦ3/ɫ I II  III  IV V VI  VII VIII IX X XI  XII 
Ɍɪɟɛɨɜɚɧɢɹ ȼɏɄ 650 
ɉɨɬɪɟɛɥɟɧɢɟ ɢɡ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

- - - - - - - - - - - - 

Ɏɢɥɶɬɪɚɰɢɹ 10 10 10 10 10 10 10 10 10 10 10 10 
ɂɫɩɚɪɟɧɢɟ 1 1 1 1 3 4 14 14 12 5 2 1 
Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɟ 20 20 0 -40 -40 0 0 0 0 0 20 20 

 ⎯ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɨɤ (ɩɥɚɤɚɬ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ»). 
 
2.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱёɬɧɵɯ ɪɚɫɯɨɞɨɜ 

 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ (ɩɪɢɥɨɠɟɧɢɟ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1) ɪɚɫɩɨɥɚɝɚɟɦ ɜ 

ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. Ⱦɥɹ ɡɚɩɨɥɧɟɧɢɹ ɬɚɛɥɢɰɵ Ȼ.1 ɩɪɢɥɨɠɟɧɢɹ Ȼ ɨɩɪɟɞɟɥɹɟɦ 
ɫɥɟɞɭɸɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨ ɮɨɪɦɭɥɟ 2.1. 

 ݇ = ܳ௡ܳ˔˓, (2.1) 
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ɝɞɟ ܳ௡ – n-ɵɣ ɱɥɟɧ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ; 
 ܳ˔˓ – ɫɪɟɞɧɢɣ ɦɧɨɝɨɥɟɬɧɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ. 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɮɨɪɦɭɥɟ 2.2. 
௩ܥ  = √Σሺ݇ − ͳሻଶ݊ = √͵,ͺͻʹͷͲ = Ͳ,ʹͺ, (2.2) 

  
ɝɞɟ ݊ – ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ. 

 
ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɚɪɢɚɰɢɢ ɪɹɞɚ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2.3. 
஼ೡߜ  = ͳͲͲ ∙ √ ͳ + ͵ ∙ ʹ௩ଶܥ ∙ ሺ݊ − ͳሻ = ͳͲͲ ∙ √ͳ + ͵ ∙ Ͳ,ʹͺଶʹ ∙ ሺͷͲ − ͳሻ = ͳͳ,ʹ%, (2.3) 

  
ɝɞɟ ݊ – ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ. 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɚɫɢɦɦɟɬɪɢɢ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 2.4. 
௦ܥ  = Σሺ݇ − ͳሻଷܥ௩ଷ ∙ ݊ = Ͳ,ͺͲͶͲ,ʹͺଷ ∙ ͷͲ = Ͳ,͹Ͷ. (2.4) 

 
ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɚɫɢɦɦɟɬɪɢɢ 

ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2.5. 
 

஼𝑠ߜ = ͳͲͲ ∙ √͸ ∙ ሺͳ + ͸ ∙ ௩ଶܥ + ͷ ∙ ௦ܥ௩ସሻ݊ܥ = 
 

= ͳͲͲ ∙ √͸ ∙ ሺͳ + ͸ ∙ Ͳ,ʹͺଶ + ͷ ∙ Ͳ,ʹͺସሻͷͲͲ,͹Ͷ = ͷ͹,ʹ%.  
(2.5) 

 
2.1.3 Ʉɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɪɚɫɯɨɞɨɜ 

 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ ɜɵɛɨɪɚ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ 

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

Ɉɩɪɟɞɟɥɢɜ ɝɪɚɧɢɰɵ ɫɟɡɨɧɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɜɫɟɯ ɥɟɬ ɪɹɞɚ ɜɵɱɢɫɥɢɬɶ 
ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ, ɦɚɥɨɜɨɞɧɵɣ ɫɟɡɨɧ ɢ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ. Ɋɚɧɠɢɪɭɟɦ 
ɤɚɠɞɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ 
ɫɬɪɨɹɬɫɹ ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ 2.6. 

 ܲሺ݉ሻ = ௠௡+ଵ ∙ ͳͲͲ ሺ%ሻ,                                                                                 (2.6) 
  

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

 
 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.2. 

Ɋɚɫɱёɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 90%, ɫɪɟɞɧɟɜɨɞɧɨɝɨ – 50%. 

Ʉɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ, ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.1. 

 

 
Ɋɢɫɭɧɨɤ 2.1 – Ʉɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ, ɩɨɥɨɜɨɞɶɟ ɢ 
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2.1.4 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ ɪɚɫɱёɬɧɨɝɨ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɚɦ 2.7 ɢ 2.8. 
 ʙʛ = ܳʛܳʛଵଽ଺ହ = ʹͺͻʹͺͺ = ͳ,ͲͲ, (2.7) 

  ʙʞ = ܳʞܳʞଵଽ଺ହ = ͵Ͳ͸ͷ͵Ͳ͸Ͳ = Ͳ,ͻͻͺ, (2.8) 

  
ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1965 ɝ. 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ ɪɚɫɱёɬɧɨɝɨ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɚɦ 2.9 ɢ 2.10. 
 ʙʛ = ܳʛܳʛଵଽ଼଴ = ʹͺͻʹͺͺ = ͳ,ͲͲ, 

 

(2.9) 
 ʙʞ = ܳʞܳʞଵଽ଼଴ = ͵Ͳ͸ͷ͵Ͳ͸Ͳ = Ͳ,ͻͻͺ, (2.10) 

 
ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1980 ɝ. 
Ƚɢɞɪɨɝɪɚɮɵ ɞɥɹ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɜ ɬɚɛɥɢɰɟ 2.2.   

 
Ɍɚɛɥɢɰɚ 2.2 – Ɋɚɫɱёɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
Ɇɟɫɹɰɵ 1 2 3 4 5 6 7 8 9 10 11 12 
Q90%, ɦ3/ɫ 79 94 102 111 451 685 3999 4269 2303 690 159 78 
Q50%, ɦ3/ɫ 69 118 145 156 1060 1380 4135 5840 4165 1353 204 84 

 
Ɋɚɫɱёɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɧɚ ɪɢɫɭɧɤɟ 2.2. 
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Ɋɢɫɭɧɨɤ 2.2 – Ɋɚɫɱёɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 
2.1.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɢɩɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

 
Ɉɛɴёɦɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɬɦɟɬɤɚɦ ɇɉɍ ɢ ɍɆɈ, ɧɚɯɨɞɹɬɫɹ ɩɨ ɤɪɢɜɨɣ 

ɫɜɹɡɢ ɨɛɴёɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ (Ɋɢɫɭɧɨɤ 1.2). 
ɉɨɥɟɡɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2.11. 

 ܸ˒ ˑˎˈˊːыˌ = ∇ܸʜʞʢ − ∇ܸʢʛʝ = ͵Ͳ − ͳͷ,ͻ = ͳͶ,ͳ ˍˏଷ. (2.11) 
 
Ⱦɥɹ ɪɚɫɱёɬɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɬɢɩ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɞɥɹ 

ɷɬɨɝɨ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ ɩɨ ɮɨɪɦɭɥɟ 2.12. 
ߚ  = ܸ˒ ˑˎˈˊːыˌܹ = ͳͶ,ͳͷͳ,ͺ = Ͳ,ʹ͹, (2.12) 

  
ɝɞɟ ܸ˒ ˑˎˈˊːыˌ − ɩɨɥɟɡɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢɡ ɮɨɪɦɭɥɵ 2.11; ܹ̅ˏːˑˆˑˎˈ˕ːˋˌ − ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ ɱɟɪɟɡ ɫɬɜɨɪ, ɮɨɪɦɭɥɚ 1.1. 
  

ɉɪɢɧɢɦɚɟɦ ɝɨɞɨɜɨɣ ɬɢɩ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 
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2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɨɫɧɨɜɟ ɜɨɞɧɨɷɧɟɪɝɟɬɢ-
ɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ 
 

2.2.1 ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɬɨɤɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
 

Ɉɛɥɚɞɚɹ ɪɚɫɱёɬɧɵɦ ɝɢɞɪɨɝɪɚɮɨɦ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɬɪɟɛɨɜɚɧɢɹɦɢ 
ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɢ ɩɨɬɟɪɹɦɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɨɩɪɟɞɟɥɢɦ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɦɨɳɧɨɫɬɢ Ɂɟɣɫɤɨ-Ⱥɦɭɪɫɤɨɣ Ƚɗɋ. 
 ɉɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɨɩɪɟɞɟɥɹɟɦ, ɤɚɤ ɪɚɡɧɨɫɬɶ ɫɪɟɞɧɟɦɟɫɹɱɧɨɝɨ 
ɪɚɫɯɨɞɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɢ ɩɨɬɟɪɶ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 2.13. 
 ܳ˒.˄௧ = ܳଽ଴%௧ − ܳ௧˒ − ܳ௧̀ − ܳ௧̠ − ܳ௧ˎ, (2.13) 

  
ɝɞɟ  ݐ – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ; 
 ܳଽ଴%௧  – ɫɪɟɞɧɟɦɟɫɹɱɧɵɣ ɪɚɫɯɨɞ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (ɬɚɛɥɢɰɚ 2.2);  ܳ௧˒, ܳ௧̀ , ܳ௧̠ , ܳ௧ˎ – ɩɨɬɟɪɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: ɩɨɬɪɟɛɥɟɧɢɟ, ɢɫɩɚɪɟɧɢɟ, 

ɮɢɥɶɬɪɚɰɢɹ, ɥɶɞɨɨɛɪɚɡɨɜɚɧɢɟ (ɬɚɛɥɢɰɚ 2.1). 
 

ɇɚɩɨɪ ɧɚ ɬɭɪɛɢɧɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱёɬɨɦ ɩɨɬɟɪɶ, ɤɚɤ ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɤɢ 
ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɤɨɬɨɪɭɸ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ ɇɉɍ ɝɢɞɪɨɭɡɥɚ ɢ ɨɬɦɟɬɤɢ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ. 

Ɇɨɳɧɨɫɬɶ, ɜɵɪɚɛɚɬɵɜɚɟɦɚɹ ɫɬɚɧɰɢɟɣ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2.14. 
 ܰ௧ = ݇𝑁 ∙ ܳ௧ ∙  ,௧ܪ

 
(2.14) 

ɝɞɟ ݇𝑁 – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ; ܳ௧ – ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ (ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɢɡ ɮɨɪɦɭɥɟ 2.13 ɢɥɢ 
ɪɚɫɯɨɞ ȼɏɄ); 
 .௧ – ɧɚɩɨɪ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɚɫɱёɬɧɨɦɭ ɪɚɫɯɨɞɭܪ 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.3. 
ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɬɨɤɚ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ 

ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ ɨɬɪɚɠɟɧɨ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɪɢɫɭɧɨɤ Ȼ.1. 
Ɂɚ ɦɟɫɹɰ ɫɪɚɛɨɬɤɢ ɩɪɢɧɢɦɚɟɦ ɩɟɪɜɵɣ ɦɟɫɹɰ ɩɨɫɥɟ ɩɨɥɨɜɨɞɶɹ, ɜ ɤɨɬɨɪɨɦ 

ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɫɬɚɧɨɜɢɬɫɹ ɦɟɧɶɲɟ ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ.  

ɇɚɦɟɱɟɧɧɵɟ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɦɨɳɧɨɫɬɢ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 2.3. 

 
Ɍɚɛɥɢɰɚ 2.3 – ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɦɨɳɧɨɫɬɢ ɫɬɚɧɰɢɢ 
Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 

Pt, Ɇȼɬ 366 283 179 267 304 248 392 751 437 368 325 383 
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2.2.2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɩɨ ɭɫɥɨɜɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
 
Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ (ɞɚɥɟɟ – ȼɗɊ) ɹɜɥɹɟɬɫɹ 

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

Ɋɚɫɱɟɬ ɧɚɱɢɧɚɟɦ ɫ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ ɢ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɧɟɦ ɪɚɜɟɧ ∇ʜʞʢ = ʹͲͲ ˏ ɢ ܸː = ͵Ͳ ˍˏଷ. 

Ɋɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɵ Ƚɗɋ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 2.15. 
  ܳʒЭʠ௧ = ܳ˒.˄௧ − ܳ˅ˇ˘௧ , (2.15) 

  
ɝɞɟ ܳ˒.˄௧  – ɩɨ ɮɨɪɦɭɥɟ (2.18); 
 ܳ˅ˇ˘௧  – ɪɚɫɯɨɞ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

 
ȼɟɥɢɱɢɧɨɣ ܳ˅ˇ˘௧  ɜɚɪɶɢɪɭɟɦ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɧɭɠɧɨɣ ɦɨɳɧɨɫɬɢ. ɉɪɢɱёɦ 

ɟɫɥɢ ɜɨɞɚ ɛɟɪёɬɫɹ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ – ܳ˅ˇ˘௧  ɢɦɟɟɬ ɡɧɚɤ «ɦɢɧɭɫ». 
Ɋɚɫɯɨɞ ɜɨɞɵ ɜ ɇȻ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɭɦɦɨɣ ɪɚɫɯɨɞɚ ɜɨɞɵ ɱɟɪɟɡ Ƚɗɋ ɢ ɩɨɬɟɪɶ 

ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚ ɮɢɥɶɬɪɚɰɢɸ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2.16 
 ܳʜʐ௧ = ܳʒЭʠ௧ + ܳ௧̠ . (2.16) 

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

ɮɨɪɦɭɥɨɣ 2.17 
 ∆ܸ௧ = ܳ˅ˇ˘௧ ∙  (2.17) ,ݐ

  
ɝɞɟ  ݐ – ɱɢɫɥɨ ɫɟɤɭɧɞ ɜ ɦɟɫɹɰɟ ɪɚɜɧɨɟ 259200 ɫ. 

 
Ɉɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ȼȻ ɧɚ ɤɨɧɟɰ ɦɟɫɹɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 

ɢɡɜɟɫɬɧɨɝɨ ɨɛɴёɦɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ (ɪɢɫɭɧɨɤ 1.2). 
ɇɚɩɨɪ ɧɚ ɬɭɪɛɢɧɟ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 2.18 

௧ܪ  = ʑʐ.˔˓௧ݖ − ʜʐ௧ݖ − ∆ℎ, (2.18) 
  

ɝɞɟ ݖʑʐ.˔˓௧  – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɨɬɦɟɬɤɢ ȼȻ; 
ʜʐ௧ݖ   – ɨɬɦɟɬɤɚ ɇȻ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɪɚɫɯɨɞɭ ɜ ɧɢɠɧɢɣ ɛɶɟɮ; 
 ∆ℎ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ (ɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ). 
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Ɇɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 2.19 
 ܰ௧ = ݇𝑁 ∙ ܳ௧ ∙  ௧, (2.19)ܪ

  
ɝɞɟ     ܳ௧ – ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ ɪɚɫɯɨɞɭ ɜɨɞɵ ɱɟɪɟɡ ɬɭɪɛɢɧɵ Ƚɗɋ, ɧɚɣɞɟɧɧɨɦɭ ɩɨ 
ɮɨɪɦɭɥɟ 2.15; 
 .௧ – ɧɚɩɨɪ ɧɚ ɬɭɪɛɢɧɟ, ɧɚɣɞɟɧɧɵɣ ɩɨ ɮɨɪɦɭɥɟ 2.18ܪ 

 
Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨ ɭɫɥɨɜɢɸ 

ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.4. 
Ɋɟɡɭɥɶɬɚɬɨɦ ɫɪɚɛɨɬɤɢ ɧɚɩɨɥɧɟɧɢɹ ɹɜɥɹɸɬɫɹ: ⎯ ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ˆܰ˃˓ = ʹͻ͵ ʛʑ˕;  ⎯ ɭɪɨɜɟɧɶ ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ ∇ʢʛʝ = ͳͻͳ ˏ;  ⎯ ɩɨɥɟɡɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ܸ˒ ˑˎˈˊːыˌ = ͳͶ,ͳ ˍˏଷ;  ⎯ ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ  

ɪɢɫɭɧɤɟ 2.3. 
 

 
Ɋɢɫɭɧɨɤ 2.3 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 
 

 2.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ 
 

  ɍɱɢɬɵɜɚɟɦ, ɱɬɨ ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ ɪɚɜɟɧ 2 %, ɚɜɚɪɢɣɧɵɣ 
ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 8%.  ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ ɧɚ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɩɨɷɬɨɦɭ ɚɜɚɪɢɣɧɵɣ ɛɭɞɟɬ ɪɚɡɦɟɳɟɧ ɧɚ Ɍɗɋ. 
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  Ɋɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ 
ɩɨɥɧɨɫɬɶɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɬ.ɟ. ɤɨɝɞɚ ɧɚ Ƚɗɋ ɢɦɟɟɬɫɹ ɫɜɨɛɨɞɧɚɹ 
ɦɨɳɧɨɫɬɶ.  ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ ɫɨɫɬɚɜɢɬ: ˖ܰ˔˕ = ͵Ͳͳ ʛʑ˕. 

 
 

 2.2.4 ȼɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɩɨ ɭɫɥɨɜɢɸ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 

ɉɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɬɟɦ ɮɨɪɦɭɥɚɦ, ɱɬɨ ɢ ȼɗɊ ɩɨ ɭɫɥɨɜɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ.  
ɋɪɚɛɨɬɤɭ-ɧɚɩɨɥɧɟɧɢɟ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɨɢɡɜɨɞɢɦ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ:  
1. Ɋɚɛɨɬɚ Ƚɗɋ ɫ ɦɨɳɧɨɫɬɹɦɢ, ɩɪɢɧɹɬɵɦɢ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. 
2. Ɋɚɛɨɬɚ Ƚɗɋ ɩɨ ɪɟɠɢɦɭ ɭɪɨɜɧɹ ɜ ɪɚɫɱɟɬɧɨɦ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ.  
Ɂɚ ɤɨɧɟɱɧɵɣ ɜɚɪɢɚɧɬ ɩɪɢɧɢɦɚɟɦ ɜɬɨɪɨɣ ɫɩɨɫɨɛ, ɜ ɤɨɬɨɪɨɦ 

ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɛɨɥɶɲɟ.   Э˔˓.ˏːˑˆˑˎˈ˕ːяя = ʹ,ͳͻͳ ˏˎ˓ˇ ˍʑ˕ · ˚. 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

3.1 ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ 
  

3.1.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
 
 Ⱦɥɹ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ 
ɞɨɩɭɫɬɢɦɵɟ ɪɟɠɢɦɵ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ 
ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɨɣ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɞɥɹ ɷɬɨɝɨ ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ 
ɩɨɥɟ ɫ ɭɤɚɡɚɧɢɟɦ ɥɢɧɢɣ ɨɝɪɚɧɢɱɟɧɢɣ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ. 
 ɉɨɫɬɪɨɟɧɢɟ ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ 
ɜɵɪɚɠɟɧɢɸ: 
 HȽɗɋሺQȽɗɋሻ = ∇ȼȻሺVɫɪɚɛሻ − zɇȻሺQɇȻሻ − ∆h, (3.1) 

  
ɝɞɟ    ߘȼȻሺVɫɪɚɛሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ, ɤɨɬɨɪɚɹ ɢɡɦɟɧɹɟɬɫɹ ɜ 

   ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɦɚ ɫɪɚɛɨɬɤɢ ɨɬ ɇɉɍ ɞɨ ɍɆɈ. ݖНȻሺܳНȻሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ  
   ɪɚɫɯɨɞɚ; ∆ℎ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ, ∆ℎ = Ͳ,Ͷ 

 
Ⱦɥɹ ɜɟɪɯɧɟɣ ɝɪɚɧɢɰɵ ∇ȼȻ = ∇ɇɉɍ = ʹͲͲ ɦ, ɞɥɹ ɥɢɧɢɢ ɪɚɫɱɟɬɧɨɝɨ 

ɧɚɩɨɪɚ ∇ȼȻ = ∇ȼȻ˓ = ͳͻͷ,͵ˏ, ɞɥɹ ɧɢɠɧɟɣ ɝɪɚɧɢɰɵ ∇ȼȻ = ∇ɍɆɈ = ͳͻͳ ˏ; 
Ɉɩɪɟɞɟɥɟɧɢɟ ɨɝɪɚɧɢɱɟɧɢɹ ɪɚɛɨɬɵ ɬɭɪɛɢɧ: 
- ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɦɨɟ 

ɭɪɚɜɧɟɧɢɟɦ 3.2. 
            N˖˔˕.˓˃˔˚ = kN ∙ QʒЭʠ ∙ HʒЭʠ, (3.2) 

 
ɝɞɟ ݇𝑁 −ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ. 
 

- ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ, ɤɨɬɨɪɭɸ ɞɨ ɜɵɛɨɪɚ 
ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɬɪɨɢɦ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ 3.3. 

             QʒЭʠ = QʒЭʠ୫ax√ʜʒЭʠ√H˓˃˔˚𝑁 , (3.3) 

 
ɝɞɟ QʒЭʠ୫ax − ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ 
ɪɚɛɨɬɟ ɝɢɞɪɨɫɬɚɧɰɢɢ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ (Ɋɢɫɭɧɨɤ 3.1). 
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Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.1 
 
 

Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ ɞɥɹ ɥɟɬɧɢɯ ɢ 

ɡɢɦɧɢɯ ɭɫɥɨɜɢɣ 

ɇɚɩɨɪɧɵɟ  
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɪɚɫɱɟɬɧɨɣ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

Ƚɗɋ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ 

ɩɨ 
ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ 

Ƚɗɋ ܳ, ˏଷ/c 
Zʜʐˎ, ˏ Zʜʐˊ, ˏ 

ɇ ɧɩɭ, 
ɦ 

ɇ ɭɦɨ, 
ɦ 

Hzɜɛ1(ɪ), 
ɦ 

H, ɦ ܳ, ˏଷ/c H, ɦ ܳ, ˏଷ/c 

0 160,0 160,0 39,7 30,7 35 31,0 1906,2 27 2200 
100 161,6 161,9 37,8 28,8 33,1 29,9 1976,3 24,7 2060 
200 162,9 163,5 36,2 27,2 31,6 28,8 2051,8 23,4 1970 
300 164,0 164,6 35,1 26,1 30,4 27,7 2133,2 22,1 1880 
400 164,8 165,6 34,1 25,1 29,4 26,6 2221,5 20,8 1780 
500 165,6 166,3 33,4 24,4 28,7 25,5 2317,3 19,5 1680 
600 166,2 166,9 32,8 23,8 28,2 
700 166,6 167,3 32,4 23,4 27,7 
800 167,0 167,7 32,0 23,0 27,4 
900 167,4 168,0 31,7 22,7 27,1 
1000 167,7 168,2 31,5 22,5 26,8 
1100 167,9 168,4 31,3 22,3 26,6 
1200 168,1 168,6 31,1 22,1 26,4 
1300 168,3 168,8 30,9 21,9 26,2 
1400 168,5 169,0 30,7 21,7 26,1 
1500 168,6 169,1 30,6 21,6 25,9 
1600 168,8 169,3 30,4 21,4 25,8 
1700 168,9 169,4 30,3 21,3 25,6 
1800 169 169,5 30,2 21,2 25,5 
1900 169,2 169,6 30,1 21,1 25,4 
2000 169,3 169,7 30,0 21,0 25,3 
2100 169,4 169,8 29,9 20,9 25,2 
2200 169,5 169,9 29,8 20,8 25,1 
2300 169,6 170,0 29,7 20,7 25,1 
2400 169,7 170,0 29,7 20,7 25,0 
2500 169,7 170,1 29,6 20,6 24,9 
2600 169,8 170,1 29,6 20,6 24,9 

 
 ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɩɨɫɬɪɨɟɧɨ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɱɟɬɨɦ 
ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɦɨɳɧɨɫɬɢ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ, ɤɨɬɨɪɨɟ ɢɡɨɛɪɚɠɟɧɨ ɧɚ 
ɪɢɫɭɧɤɟ 3.1 
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Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ 

 
 

3.1.2 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 
 

 ɋ ɩɨɦɨɳɶɸ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɜɟɥɢɱɢɧɵ: 

 - ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ H˓ = ʹ͹,ͺ ˏ; 
 - ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫i୬ = ʹͳ,ʹ ˏ; 
 - ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪH୫ax = ͵͹,͵ ˏ; 
 - ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ܳ୫ax = ʹͳͻͲ ˏଷ ˔⁄ ; 

 

15

20

25

30

35

40

0 400 800 1200 1600 2000 2400

ZȼȻ, ɦ

QȽɗɋ, ɦ3/ɫ

ɉɪɢ ɇɉɍ=200ɦ ɉɪɢ Zɜɛ1=195,3 ɦ
ɉɪɢ ɍɆɈ= 191 ɦ Qmin
ɨɝɪ. ɉɨ Nɭɫɬ ɨɝɪ.ɩɨ ɩɪɨɩ.ɫɩɨɫɨɛɧ.

HMAX=37,3ɦ

HɊ=27,8ɦ

HMIN=21,2ɦ



24 
 

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 = ʹͳ,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 3.2 

 
Ɍɚɛɥɢɰɚ 3.2 – 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 ɩɪɢɜ. ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ nI୭′ , ˏˋː−ଵ 125 123 

Ɉɩɬɢɦɚɥɶɧɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ QI୭′ , ˎ/˔ 1020 1150 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ ηˏ୭ 0,913 0,904 

ɉɪɢɜɟɞɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ QI୫ax′ , ˎ/˔ 1800 1700 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ σ ˒˓ˋ QI୫ax′  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 − ȼ ɧɚɦɟɱɚɟɦ 

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

 
ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 3.4. 

 

            η˕ = ͳ − ሺͳ − ηˏሻ ൮ሺͳ − εሻ + ε ∙ √DଵˏDଵఱ √ʜˏʜN˓భబ √νːνˏఱ ) (3.4) 

 
ɝɞɟ 𝜂ˏ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ 

ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; 
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  ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ – ߝ
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ; ܦଵˏ– ɞɢɚɦɟɬɪ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; ܦଵ – ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ; ܪˏ – ɧɚɩɨɪ ɧɚ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɟ; 

  ʜ – ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɧɚɬɭɪɧɨɣߥ ;ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ – ˓ܪ 
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 Ɂɟɹ - ݐʜ = 5(℃), ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ  ߥʜ = 1,51∙ͳͲ଺ ( ˏଶ ˔⁄ ). 
 
Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 3.5. 
             ˃ܰ∗ = ͻ,ͺͳ ∙ ଵଶܦ ∙ ܳଵ′ ∙ ˓ܪ ∙ ∙,˓ܪ√ 𝜂˕ ∙ 𝜂ˆ,    (3.5) 

 
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 3.6: 
             ܼ˃ = ˖ܰ˔˕˃ܰ , (3.6) 

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

Ɋɚɫɫɱɢɬɚɧɧɨɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ. 
 
ɍɬɨɱɧɹɟɬɫɹ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɩɨ ɮɨɪɦɭɥɟ 3.7. 
             ˃ܰ = ˖ܰ˔˕ܼ˃ , (3.7) 

 
ɋɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 3.8. 
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             ݊௖∗ = ݊௣′ ∙ ݌∆√ ∙ ଵܦ˓ܪ , (3.8) 

 
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 ɫɥɟɞɭɸɳɢɦ ɮɨɪɦɭɥɚɦ 3.9 − 3.11. 

             ݊𝐼௠௔௫′ = ݊௖ ∙ ௠௔௫ܪ√ଵܦ ∙ ݌∆ ; (3.9) 

             ݊𝐼˓′ = ݊௖ ∙ ௣ܪ√ଵܦ ∙  (3.10) ,݌∆

             ݊𝐼௠𝑖௡′ = ݊௖ ∙ ௠𝑖௡ܪ√ଵܦ ∙  (3.11) .݌∆

 
ɇɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɩɪɨɜɨɞɢɦ ɥɢɧɢɢ ݊௠௔௫′ , ݊′˓ , ݊୫i୬′ . Ɉɩɪɟɞɟɥɹɟɦ ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɨɥɨɠɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ 

ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɧɚ ɥɢɧɢɢ ݊′˓  ɩɨɞɛɢɪɚɟɦ ɬɚɤɨɟ ɫɨɱɟɬɚɧɢɟ, ɱɬɨɛɵ 
ɜɵɩɨɥɧɹɥɨɫɶ ɪɚɜɟɧɫɬɜɨ ɢɡ ɮɨɪɦɭɥɵ 3.12. 

            Q𝐼′ ∙ η˕ = ˃ܰͻ,ͺͳ ∙ ଵଶܦ ∙ ௣ܪ ∙ ௣ܪ√ ∙ 𝜂ˆ. (3.12) 

 
ɉɪɚɜɚɹ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ ɹɜɥɹɟɬɫɹ ɤɨɧɫɬɚɧɬɨɣ ɩɪɢ ɜɫɟɯ ɢɡɜɟɫɬɧɵɯ ɟɝɨ 

ɩɚɪɚɦɟɬɪɚɯ, ɚ ɥɟɜɚɹ ɱɚɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɞɛɨɪɨɦ ɬɚɤɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ ݊′𝐼 ɪ, 
ɱɬɨɛɵ ɩɪɨɢɡɜɟɞɟɧɢɟ ܳ′𝐼 ∙ 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௠𝑖௡′  ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɧɚɩɨɪɭ ܪ௠௔௫, ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ, ɩɨɞɫɬɚɜɢɜ 
ɜ ɭɪɚɜɧɟɧɢɟ (3.12) ɜɦɟɫɬɨ ɪɚɫɱɟɬɧɨɝɨ ɧɚɩɨɪɚ ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. 

Ʌɢɧɢɸ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɫ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
ɩɟɪɟɫɱɢɬɚɟɦ ɜ ɤɨɨɪɞɢɧɚɬɭ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɥɹ ɞɜɭɯ ɡɧɚɱɟɧɢɣ 
ɧɚɩɨɪɚ ܪ௠௔௫ɢ ܪ௠𝑖௡ ɩɨ ɮɨɪɦɭɥɚɦ 3.13 ɢ 3,14. 
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          Q𝐼′ = ܳ௠𝑖௡ܼa ∙ Dଵଶ ∙ √∆p ∙ ௠௔௫ܪ .  (3.13) 

           Q𝐼′ = ܳ௠𝑖௡ܼa ∙ Dଵଶ ∙ √∆p ∙  ௠𝑖௡.  (3.14)ܪ

  

3.2 Ƚɢɞɪɨɬɭɪɛɢɧɵ ɢ ɢɯ ɩɪɨɬɨɱɧɚɹ ɱɚɫɬɶ 
 
3.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ 

ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 
 

Ɉɬɦɟɬɤɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 3.15. 
ʟ.ʙܼߘ                 =  ܼː˄ሺܳː˄ሻ  +  (3.15) ,ݏܪ

 
Ƚɞɟ  ܼ 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 3.16. 

             ʜ௦ = ʑ − ∇௓ː˄ሺொː˄ሻଽ଴଴ − 𝜎 ∙ ܪ − ͳ,ͷ + ∆ܼ˘.˒ˎ, (3.16) 

 
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. 
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ɉɪɟɠɞɟ ɱɟɦ ɧɚɣɬɢ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɪɚɫɯɨɞ 
ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɟɝɨ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɩɨ ɮɨɪɦɭɥɟ 3.17. 
             ܳ = ܳ ∙ ଶܦ ∙ ܼ˃ ∙ ݌∇√ ∙  (3.17) ܪ

 
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 3.3. 
 

Ɍɚɛɥɢɰɚ 3.3 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ 
Ɍɢɩ ɬɭɪɛɢɧɵ ܦଵ, ˏ ݊௖ , ˑ˄/ˏˋː ௔ܰ , ʛʑ˕ ʜ௦ଵ, ˏ ʜ௦ଶ, ˏ ʜ௦ଷ, ˏ ܼ˓ˍ, ˏ 𝜎 𝜂˓˕ 

ɉɅ 40ɚ - ȼ 6,00 115,4 75,25 -4,28 -8,31 -1,42 155,89 0,61 0,890 
ɉɅ 40ɚ - ȼ 7,10 100,0 100,35 -3,22 -6,92 0,86 158,14 0,56 0,900 
ɉɅ 40ɛ - ȼ 6,00 115,4 75,25 -3,54 -7,75 -1,05 156,14 0,59 0,890 
ɉɅ 40ɛ - ȼ 7,50 90,9 100,35 -0,05 -3,31 1,56 161,78 0,43 0,901 

 
ɂɡ ɩɨɞɯɨɞɹɳɢɯ ɜɚɪɢɚɧɬɨɜ ɜɵɛɪɚɧɚ ɬɭɪɛɢɧɚ ɉɅ40ɛ-ȼ-600. 
Ɍɭɪɛɢɧɚ 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 ݊𝐼௣′  ɢ ݊𝐼௠𝑖௡′ . 
-ɤɚɜɢɬɚɰɢɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɢɦɟɧɶɲɢɣ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɧɤɭɪɟɧɬɧɨɣ 

ɬɭɪɛɢɧɨɣ (ɉɪɨɞɥɟɧɢɟ ɫɪɨɤɚ ɫɥɭɠɛɵ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ). 
Ⱦɚɥɶɧɟɣɲɢɣ ɪɚɫɱёɬ ɜɟɞёɬɫɹ ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɬɭɪɛɢɧɵ ɉɅ40ɛ-ȼ-600. 

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

3.3 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 

Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ ɩɨ 
ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ 
ɜɪɚɳɟɧɢɹ. 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 3.18 
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            ܵːˑˏ = ௔ܰܿݏ݋𝜑 = ͹ͷ,ʹͷͲ,ͺ = ͻͶ,Ͳ͸ ʛʑ ∙ ʏ, (3.18) 

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

 
ɑɢɫɥɨ ɩɨɥɸɫɨɜ ɝɟɧɟɪɚɬɨɪɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 3.19. 

݌             = ͸ͲͲͲ݊௖ = ͸ͲͲͲͳͳͷ,Ͷ = ͷʹ; (3.19) 

 
 ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɩɨɞɛɢɪɚɟɦ ɫɟɪɢɣɧɵɣ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɝɟɧɟɪɚɬɨɪ 
ɬɢɩɚ ɋȼ-1070/145-52. ȿɝɨ ɧɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.4. 
 
Ɍɚɛɥɢɰɚ 3.4 – ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ-1070/145-52 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ Sɧɨɦ ɆȼȺ 100 

ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ Pɧɨɦ Ɇȼɬ 80 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cos𝜑 ɨ.ɟ. 0,8 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ Uɧɨɦ ɤȼ 13,8 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ Iɧɨɦ ɤȺ 4,19 

ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ nɧɨɦ ɨɛ/ɦɢɧ 115,4 

ɋɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ Xd” ɨ.ɟ. 0,22 

ɋɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ Ɍɢɪɢɫɬɨɪɧɚɹ ɧɟɡɚɜɢɫɢɦɚɹ (ȼ ɢ ɉȼ) 
ɂɫɩɨɥɧɟɧɢɟ Ɂɨɧɬɢɱɧɨɟ 

  

3.4. ȼɵɛɨɪ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɞɥɹ ɬɭɪɛɢɧɵ ɉɅ40ɛ-ȼ-600 ɨɩɪɟɞɟɥɢɦ ɬɢɩ Ɇɇɍ:  
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 ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ 2 ɩɨɥɭɤɨɡɥɨɜɵɯ ɤɪɚɧɚ ɝ/ɩ 200 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 
 
 ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ, ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ 
ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɷɬɚɩɨɜ ɹɜɥɹɟɬɫɹ ɜɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɫɨɟɞɢɧɟɧɢɣ, ɜɟɞɶ ɨɬ ɷɬɨɝɨ ɡɚɜɢɫɢɬ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ, ɷɤɨɧɨɦɢɱɧɨɫɬɶ, 
ɭɞɨɛɫɬɜɨ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɜɨɡɦɨɠɧɨɫɬɶ ɞɚɥɶɧɟɣɲɟɝɨ 
ɪɚɫɲɢɪɟɧɢɹ. 
 ȼɵɞɚɱɭ ɦɨɳɧɨɫɬɢ Ɂɟɣɫɤɨ-Ⱥɦɭɪɫɤɨɣ Ƚɗɋ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɭ ɜɨɫɬɨɤɚ ɛɭɞɭɬ 
ɨɛɟɫɩɟɱɢɜɚɬɶ Ʌɗɉ, ɫɨɟɞɢɧɹɸɳɢɟ Ƚɗɋ ɫ ɩɨɞɫɬɚɧɰɢɟɣ ɜ ɝ. Ɂɟɹ. 
 ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɯɟɦɵ, ɩɟɪɜɵɦ ɞɟɥɨɦ ɭɬɨɱɧɹɟɬɫɹ ɬɢɩ ɷɧɟɪɝɨɛɥɨɤɚ. 
ɋɬɪɭɤɬɭɪɧɵɟ ɫɯɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɢɠɟ ɧɚ ɪɢɫɭɧɤɚɯ 4.1 ɢ 4.2. 
 

 
Ɋɢɫɭɧɨɤ 4.1 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɨɞɢɧɨɱɧɨɝɨ ɛɥɨɤɚ 

 

 
Ɋɢɫɭɧɨɤ 4.2 – 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 ɩɨ 
ɮɨɪɦɭɥɟ 4.1. ɉɨ ɩɨɥɭɱɟɧɧɨɦɭ ɡɧɚɱɟɧɢɸ, ɭɱɢɬɵɜɚɹ ɪɚɛɨɬɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫ 
ɧɟɞɨɝɪɭɡɨɦ, ɜ ɤɚɬɚɥɨɝɟ ɈɈɈ «Ɍɨɥɶɹɬɬɢɧɫɤɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ» ɜɵɛɢɪɚɟɦ 
ɩɨɞɯɨɞɹɳɢɣ ɜɚɪɢɚɧɬ.  
               S˕.˄. = ʟʒ ːˑˏ − ʟ˔.ː.cos 𝜑 = ͺͲ − ሺͺͲ ∙ Ͷ ∙ Ͳ,ͲͳሻͲ,ͺͲ = ͻ͸ 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˕.˄. = ʹ ∙ ʟʒ ːˑˏ − ʟ˔.ː.cos 𝜑 = ʹ ∙ ͺͲ − ሺͺͲ ∙ Ͷ ∙ Ͳ,ͲͳሻͲ,ͺͲ = ͳͻ͸ 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 
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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. 
 
Ɍɚɛɥɢɰɚ 4.3 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ-1070/145-52 Sːˑˏ, ɆȼȺ ܲː ˑˏ, Ɇȼɬ cos 𝜑 ːܷˑˏ, 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, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ 
ɩɨ ɮɨɪɦɭɥɟ 4.3. 
              S˔.ː. = Ͳ,Ͳͳ ∙ Ͷ ∙ ܵʒ ːˑˏ = Ͳ,Ͳͳ ∙ Ͷ ∙ ͳͲͲ = ͶͲͲͲ ˍʑʏ . (4.3) 
 
 ȼ ɷɥɟɤɬɪɨɧɧɨɦ ɤɚɬɚɥɨɝɟ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɣ ɤɨɦɩɚɧɢɢ «ɋɥɚɜɗɧɟɪɝɨ» 
ɜɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɢɩɚ ɌɋɁ-4000/13,8-ɍ3 ɜ ɤɨɥɢɱɟɫɬɜɟ 2 ɷɤɡɟɦɩɥɹɪɨɜ ɫ 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɩɚɫɩɨɪɬɧɵɦɢ ɞɚɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 4.4. 
 
Ɍɚɛɥɢɰɚ 4.4 – ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ-4000/13,8-ɍ3 Sːˑˏ, ɤȼȺ Uʑʜ, ɤȼ Uʜʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ I˘,% 

4000 13,8 6,3 7 33 6,3 0,6 
 
 Ɍɚɤɠɟ ɢɡ ɤɚɬɚɥɨɝɚ ɈɈɈ «Ɍɨɥɶɹɬɬɢɧɫɤɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ» ɜɵɛɢɪɚɟɦ 
ɪɟɡɟɪɜɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɆ-4000/35-ɍ1, ɫɨɟɞɢɧɹɸɳɢɣ ɩɨɞɫɬɚɧɰɢɸ ɜ 
ɩɨɫɟɥɤɟ ɘɛɢɥɟɣɧɵɣ ɫ Ƚɗɋ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɟɣ ɧɚɩɪɹɠɟɧɢɟɦ 35 ɤȼ. 
ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɷɬɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.5. 
 
Ɍɚɛɥɢɰɚ 4.5 – ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɆ-4000/35-ɍ1 Sːˑˏ, ɤȼȺ Uʑʜ, ɤȼ Uʜʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ I˘,% 

4000 35 6,3 7,5 33,5 5,3 0,9 
 

 
4.5 Ɋɚɫɱёɬ ɩɚɪɚɦɟɬɪɨɜ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 
 

 ɉɨɫɥɟ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɥɟɞɭɟɬ ɪɟɲɢɬɶ ɜɨɩɪɨɫ ɫɜɹɡɢ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ. Ⱦɥɹ ɷɬɨɝɨ ɨɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ 
ɨɬɯɨɞɹɳɢɯ ɨɬ ɫɬɚɧɰɢɢ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ ɩɨ ɮɨɪɦɭɥɟ 4.4. 
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            ݊௪ = Ͷ ∙ ܵʒ ːˑˏ − ܵ˔.ː.ܲ˒ ˓ˈˇ. ∙ kcos 𝜑 + ͳ = Ͷ ∙ ͳͲͲ − Ͷͳ͵ͷ ∙ ͳ,ʹͲ,ͺ + ͳ = ͵ , (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               = Ͷ ∙ ܵʒ ːˑˏ − ܵ˔.ː.√͵ ∙ ːܷˑˏ. ∙ ݊௪ = Ͷ ∙ ͳͲͲ − Ͷ√͵ ∙ ʹʹͲ ∙ ͵ = ͵Ͷ͹ (4.5) . ܣ 

 
 ɂɫɩɨɥɶɡɭɹ ɪɚɛɨɱɢɣ ɬɨɤ, ɜɵɱɢɫɥɢɦ ɬɨɤ ɪɚɫɱɟɬɧɵɣ ɩɨ ɮɨɪɦɭɥɟ 4.6. 
.˚˔˃˓ܫ              = ௧ߙ ∙ 𝑖ߙ ∙ ͵Ͷ͹ = ͳ,Ͳͷ ∙ ͳ ∙ ͵Ͷ͹ = ͵͸Ͷ ʏ , (4.6) 
  
ɝɞɟ ߙ௧ = 1,05 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɱɢɫɥɨ ɱɚɫɨɜ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɧɚɝɪɭɡɤɢ; 
 .𝑖 = 1 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɷɬɚɩɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚߙ      
  
 ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱɟɬɧɨɝɨ ɬɨɤɚ ɜɵɛɢɪɚɟɦ ɩɪɨɜɨɞ ɬɢɩɚ Ⱥɋ-330/43, 
ɩɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.6 
 
Ɍɚɛɥɢɰɚ 4.6 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɩɪɨɜɨɞɚ Ⱥɋ-330/43 
ɋɟɱ. ɠɢɥɵ, ɦɦ ɋɟɱ. ɫɟɪɞɟɱɧɢɤɚ, ɦɦ ݎ଴.˖ˇ., Ɉɦ/ɤɦ ܺ଴.˖ˇ., Ɉɦ/ɤɦ ܫˇˑ˒, Ⱥ 

330 43 0,087 0,31 690 
 

ɉɪɨɜɟɪɢɦ ɩɪɨɜɨɞ ɧɚ ɧɚɝɪɟɜ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɣ ɥɢɧɢɢ ɩɨ ɮɨɪɦɭɥɟ 4.7. 
.˅˃.˒ܫ              = Ͷ ∙ ܵʒ ːˑˏ − ܵ˔.ː.√͵ ∙ ːܷˑˏ. ∙ ሺ݊௪ − ͳሻ = Ͷ ∙ ͳͲͲ − Ͷ√͵ ∙ ʹʹͲ ∙ ʹ = ͷʹͲ (4.7) . ܣ 

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

 
 4.6 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 
ɪɚɫɱɟɬɚ 

 
 4.6.1 Ɋɚɫɱёɬ ɡɚɬɪɚɬ ɧɚ ɫɯɟɦɭ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ 

 
 ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɄɊɍɗ ɩɨ ɮɨɪɦɭɥɟ 4.8. 
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эଵ˖˓ˍܭ             = ݇˔˕ ∙ ݊˅ ∙ ݇я˚ = ʹ,ͳ ∙ ͺ ∙ ͳ͹ͺͲͲ = ʹͻͻͲͶͲ ˕ы˔. ˓˖˄., (4.8) 
 
ɝɞɟ ݇˔˕ = 2,1 – ɫɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɬɨɢɦɨɫɬɢ; 
       ݊ ˅ = 8 – ɤɨɥɢɱɟɫɬɜɨ ɜɵɤɥɸɱɚɬɟɥɟɣ ɜ ɫɯɟɦɟ. 
 
 Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɚɟɦ ɩɨɥɧɭɸ ɫɬɨɢɦɨɫɬɶ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɩɨ 
ɮɨɪɦɭɥɟ 4.9. 
ܭ             = ݊˕˓ ∙ ˓˕ܭ + ݊˕˔ː ∙ ː˔˕ܭ +  эଵ, (4.9)˖˓ˍܭ
 
ɝɞɟ ݊˕˓ = 4 – ɤɨɥɢɱɟɫɬɜɨ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜ ɫɯɟɦɟ; 
      ݊˕˔ː = 2 – ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 
ܭ              = Ͷ ∙ ͹ͷͲͲͲ + ʹ ∙ ʹ͸ͻͲ + ʹͻͻͲͶͲ = ͸ͲͶͶʹͲ ˕ы˔. ˓˖˄.   
 
 ȼɪɟɦɹ ɧɚɢɛɨɥɶɲɢɯ ɩɨɬɟɪɶ ɞɥɹ ɝɪɚɮɢɤɚ ɫ ɜɵɪɚɠɟɧɧɵɦ ɦɚɤɫɢɦɭɦɨɦ 
ɜɵɱɢɫɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 4.10. 
              𝜏 = ͺ͹͸Ͳ ∙ (Ͳ,ͳʹͶ + ௠ܶ௔௫ͳͲସ ) = ͺ͹͸Ͳ ∙ (Ͳ,ͳʹͶ + ͶͲͲͲͳͲସ ) = = ͶͷͻͲ ˚,  

 
(4.10) 

 
ɝɞɟ ௠ܶ௔௫ = 4000 – ɜɪɟɦɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ. 
  
 ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɥɢɧɢɹɯ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ɪɚɫɫɱɢɬɚɟɦ 
ɩɨ ɮɨɪɦɭɥɟ 4.11. 
ܣ∆             = ቆ∆̱ܲ݊˕˓ ∙ 𝜏 + ݊˕˓ ∙ ∆ܲ̆ ˘ ∙ ͺ͹͸Ͳቇ + ͳ݊௪ (ܵˍ˓˖эːܷˑˏ)ଶ ∙ .ˇ˖.௢ݎ ∙ ˎ˅ܮ ∙ 𝜏, (4.11) 

 
ɝɞɟ ݎ௢.˖ˇ. = 0,087 – ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ, Ɉɦ/ɤɦ. 
ܣ∆            = ሺͻͷ ∙ ͶͷͻͲ + ͵͸Ͳ ∙ ͺ͹͸Ͳሻ + ͳ͵ ∙ (͵ͻ͸ʹʹͲ)ଶ ∙ ͸,͹ ∙ ͶͷͻͲ = ͵͸ʹʹͺʹͲ ˍʑ˕ ∙ ˚ 

 
ɂɡɞɟɪɠɤɢ ɩɨɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 4.12. 

            ʗ = ܣ∆ ∙ ʢˑ = ͵͸ʹʹͺʹͲ ∙ ʹ,͸ͳ = ͻͶͷ͸ ˕ы˔. ˓˖˄,  (4.12) 
 
ɝɞɟ ʢˑ = 2,61 – ɨɞɧɨɫɬɚɜɨɱɧɵɣ ɬɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɜ Ⱥɦɭɪɫɤɨɣ ɨɛɥɚɫɬɢ. 
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ȼ ɡɚɤɥɸɱɟɧɢɟ ɪɚɫɫɱɢɬɚɟɦ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɯɟɦɵ ɩɨ 
ɮɨɪɦɭɥɟ 4.13. 
             ʖ = ʙ ∙ ʔː + ʗ = Ͳ,ͳͷ ∙ ͸ͲͶͶʹͲ + ͻͶͷ͸ = ͳͲͲͳͳͻ ˕ы˔. ˓˖˄,  (4.13) 
 
ɝɞɟ ʔː = 0,15 – ɤɨɷɮɮɢɰɢɟɧɬ ɫɪɚɜɧɢɬɟɥɶɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ, 
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): 
эଶ˖˓ˍܭ              = ݇˔˕ ∙ ݊˅ ∙ ݇я˚ = ʹ,ͳ ∙ ͹ ∙ ͳ͹ͺͲͲ = ʹ͸ͳ͸͸Ͳ ˕ы˔. ˓˖˄.   
 
 Ɋɚɫɫɱɢɬɚɟɦ ɩɨɥɧɭɸ ɫɬɨɢɦɨɫɬɶ (ɮɨɪɦɭɥɚ 4.9): 
ܭ             = ʹ ∙ ͳ͸ͲͲͲͲ + ʹ ∙ ʹ͸ͻͲ + ʹ͸ͳ͸͸Ͳ = ͷͺ͹ͲͶͲ ˕ы˔. ˓˖˄.   
 
 ɉɨɬɟɪɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɥɢɧɢɹɯ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ (ɮɨɪɦɭɥɚ 4.11): 
ܣ∆              = ሺ͵ͲͲ ∙ ͶͷͻͲ + ͵ͲͲ ∙ ͺ͹͸Ͳሻ + ଵଷ ∙ ቀଷଽ଺ଶଶ଴ቁଶ ∙ ͸,͹ ∙ ͶͷͻͲ =  = ͶͲ͵ͺͳ͹Ͳ ˍʑ˕ ∙ ˚  

 ȼɵɱɢɫɥɢɦ ɢɡɞɟɪɠɤɢ (ɮɨɪɦɭɥɚ 4.12): 
             ʗ = ܣ∆ ∙ ʢˑ = ͶͲ͵ͺͳ͹Ͳ ∙ ʹ,͸ͳ = ͳͲͷͶͲ ˕ы˔. ˓˖˄.   
 
 Ɋɚɫɫɱɢɬɵɜɚɟɦ ɮɢɧɚɧɫɨɜɵɟ ɡɚɬɪɚɬɵ (ɮɨɪɦɭɥɚ 4.13): 
             ʖ = ʙ ∙ ʔː + ʗ = Ͳ,ͳͷ ∙ ͷͺ͹ͲͶͲ + ͳͲͷͶͲ = ͻͺͷͻ͸ ˕ы˔. ˓˖˄.   
 
 ɋɬɨɢɦɨɫɬɶ ɄɊɍɗ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ 
ɩɪɟɜɵɲɚɟɬ ɫɬɨɢɦɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɤɪɭɩɧɟɧɧɵɯ ɛɥɨɤɨɜ ɜɫɟɝɨ ɧɚ 2%, ɱɬɨ 
ɩɨɡɜɨɥɹɟɬ ɜɵɛɪɚɬɶ ɩɟɪɜɵɣ ɜɚɪɢɚɧɬ. Ɍɚɤɠɟ, ɷɬɨ ɪɟɲɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɪɚɰɢɨɧɚɥɶɧɨ 
ɡɚɪɟɡɟɪɜɢɪɨɜɚɬɶ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ. ɂ ɜ ɫɥɭɱɚɟ ɩɨɬɟɪɢ ɨɞɧɨɝɨ ɛɥɨɤɚ, ɛɨɥɶɲɚɹ 
ɱɚɫɬɶ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɜɫɟ ɟɳɟ ɨɫɬɚɧɟɬɫɹ ɞɨɫɬɭɩɧɨɣ, ɜ ɫɜɹɡɢ ɫ ɱɟɦ ɨɤɨɧɱɚɬɟɥɶɧɨ 
ɜɵɛɢɪɚɟɦ ɫɯɟɦɭ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ. 
 Ɋɭɤɨɜɨɞɫɬɜɭɹɫɶ ɞɥɹ ɜɵɛɨɪɚ ɫɯɟɦɵ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ «ɩɨ ɩɪɢɦɟɧɟɧɢɸ 
ɬɢɩɨɜɵɯ ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ 
35-750 ɤȼ», ɜɵɛɢɪɚɟɦ ɫɯɟɦɭ ɫ ɨɞɧɨɣ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɨɣ ɫɛɨɪɧɵɯ 
ɲɢɧ. 
 Ⱦɚɧɧɚɹ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɨɡɜɨɥɹɟɬ ɩɨɞɤɥɸɱɢɬɶ 3 
ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɢ ɢ 4 ɨɞɢɧɨɱɧɵɯ ɛɥɨɤɚ, ɚ ɬɚɤɠɟ ɩɨɞɯɨɞɢɬ ɞɥɹ 
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ɪɚɛɨɬɵ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ 220 ɤȼ. əɜɥɹɟɬɫɹ ɥɭɱɲɟɣ ɫɯɟɦɨɣ ɫ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɢ 
ɬɟɯɧɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ ɫɨɜɦɟɫɬɧɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɨɜɪɟɦɟɧɧɵɯ 
ɷɥɟɝɚɡɨɜɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɫ ɩɪɭɠɢɧɧɵɦ ɩɪɢɜɨɞɨɦ. 
 ȼɵɛɪɚɧɧɚɹ ɫɯɟɦɚ ɄɊɍɗ – 220 ɤȼ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.3. 
 

 
Ɋɢɫɭɧɨɤ 4.3 – ɋɯɟɦɚ Ɋɍȼɇ 220 ɤȼ ɫ ɨɞɧɨɣ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɨɣ 

ɫɛɨɪɧɵɯ ɲɢɧ 
 
 4.7 Ɋɚɫɱёɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 

 
 Ɉɩɪɟɞɟɥɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ ɩɨ ɮɨɪɦɭɥɚɦ 4.14 ɢ 
4.15. 
            ˆܺ = ௗ′′ݔ ∙ ˄ܷଵଶܵːˑˏ = Ͳ,ʹʹ ∙ ͳ͵,ͺଶͳͲͲ = Ͳ,Ͷʹ ʝˏ. (4.14) 

            ܴˆ = ˆܺܶ˃ .ˆ ∙ ω = Ͳ,ͶʹͲ,ͲͶͷ ∙ ͵ͳͶ = Ͳ,Ͳ͵ ʝˏ. (4.15) 

 
 Ɂɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɣ 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. 
 
 ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɚɦ 4.17 
ɢ 4.18. 
            ˕ܺ = ͳͲͲˍݑ ∙ ˄ܷଶଶܵːˑˏ = ͳͳͳͲͲ ∙ ʹ͵Ͳଶͳʹͷ = Ͷ͸,͸ ʝˏ. (4.17) 

            ܴ˕ = ∆̱ܲ ∙ ˄ܷଶଶܵːˑˏଶ = ͵ͺͲ ∙ ͳͲ−ଷ ∙ ʹ͵Ͳଶͳʹͷଶ = ͳ,͵ ʝˏ. (4.18) 
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 Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 
ɮɨɪɦɭɥɟ 4.19. 
            ݇˕˓ = ܷʜʜʑܷʜ = ͳ͵,ͺʹ͵Ͳ = Ͳ,Ͳ͸. (4.19) 

 
 Ɉɩɪɟɞɟɥɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ ɩɨ ɮɨɪɦɭɥɚɦ 4.20 ɢ 4.21. 
           ˅ܺˎ = .ˇ˖.௢ݎ ∙ ௪݊ˎ˅ܮ = Ͳ,͵ͳ ∙ ͹͹͵ = ͹,ͻ ʝˏ. (4.20) 

           ܴ˅ˎ = .ˇ˖.௢ݎ ∙ ௪݊ˎ˅ܮ = Ͳ,Ͳͺ͹ ∙ ͹͹͵ = ʹ,ʹ ʝˏ. (4.21) 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɚɦ 4.22 - 4.24. 
           ˔ܺ = ˄ܷଶଶܵˍˊ = ʹ͵ͲଶͳͷͲ = ͵ͷʹ,͹ ʝˏ. (4.22) 

          ܴ˔ = ˔ܺܶ˃ .˔ ∙ ω = ͵ͷʹ,͹Ͳ,Ͳ͵ͷ ∙ ͵ͳͶ = ͵ʹ,ͳ ʝˏ. (4.23) 

˔ܧ           = ˔′′ܧ ∙ ˄ܷଶ = ͳ ∙ ʹ͵Ͳ = ʹ͵Ͳ ˍʑ, (4.24) 
 
ɝɞɟ 1,13 = ˔′′ܧ – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɵɯ ɗȾɋ ɗɗɋ, ɨ.ɟ. 
 
 ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬɵ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɩɪɨɝɪɚɦɦɧɨ-
ɜɵɱɢɫɥɢɬɟɥɶɧɨɦ ɤɨɦɩɥɟɤɫɟ RastrWin. ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ 
ɰɟɩɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.4. 
 

 
Ɋɢɫɭɧɨɤ 4.4 – ɋɯɟɦɚ ɞɥɹ ɪɚɫɱɟɬɚ ɜ ɉȼɄ RastrWin 
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 ɉɚɪɚɦɟɬɪɵ ɫɟɬɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 4.7 – 4.9. 
 
Ɍɚɛɥɢɰɚ 4.7 – 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 
ɡɚɤ 4 Ƚɟɧɟɪɚɬɨɪ 4 13,8 
ɭ 5 Ȼɥɨɤ 1 13,8 
ɭ 6 Ȼɥɨɤ 2 13,8 
ɭ 7 Ȼɥɨɤ 3 13,8 
ɭ 8 Ȼɥɨɤ 4 13,8 
ɭ 9 ɄɊɍɗ 242 
ɭ 10 ɗɧɟɪɝɨɫɢɫɬɟɦɚ 230 

 
Ɍɚɛɥɢɰɚ 4.8 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ ʡˋ˒ ːܰ˃˚ ˍܰˑː ܴ X ݇˕˓ ݎ௢.˖ˇ. ݔ௢.˖ˇ. 

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

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ 5 9 1,3 46,6 0,06 - - 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ 6 9 1,3 46,6 0,06 - - 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ 7 9 1,3 46,6 0,06 - - 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ 8 9 1,3 46,6 0,06 - - 

ȼɨɡɞɭɲɧɵɟ ɥɢɧɢɢ 9 10 2,2 7,9 - 0,087 0,31 
 
Ɍɚɛɥɢɰɚ 4.9 – 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 

ɗɧɟɪɝɨɫɢɫɬɟɦɚ 10 32,1 352,7 32,1 352,7 32,1 352,7 230 
 

Ɋɟɡɭɥɶɬɚɬɵ ɜɵɱɢɫɥɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.10 
 
Ɍɚɛɥɢɰɚ 4.10 – Ɋɚɫɫɱɢɬɚɧɧɵɟ ɬɨɤɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 

Ɍɨɱɤɚ ɄɁ ܫ˒ˑ, ɤȺ ܫ˖ˇ, ɤȺ 
Ʉ1 – ɄɊɍɗ (1ɮ) 13,17 32,62 
Ʉ1 – ɄɊɍɗ (3ɮ) 6,56 16,25 

Ʉ2 – Ƚɟɧɟɪɚɬɨɪ (3ɮ) 21,56 54,91 
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 4.8 ȼɵɛɨɪ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ 
 

 4.8.1 Ɋɚɫɱёɬ ɬɨɤɨɜ ɩɨ ɭɫɥɨɜɢɹɦ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥёɧɧɨɝɨ ɪɟɠɢɦɨɜ 
 

 ɉɨɞ ɧɨɪɦɚɥɶɧɵɦɢ ɪɟɠɢɦɨɦ ɭɫɬɚɧɨɜɤɢ ɩɨɧɢɦɚɸɬ ɪɟɠɢɦ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɣ ɩɥɚɧɨɦ ɷɤɫɩɥɭɚɬɚɰɢɢ. ȼ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ 
ɮɭɧɤɰɢɨɧɢɪɭɸɬ ɜɫɟ ɷɥɟɦɟɧɬɵ ɭɫɬɚɧɨɜɤɢ ɛɟɡ ɜɵɧɭɠɞɟɧɧɵɯ ɨɬɤɥɸɱɟɧɢɣ ɢ 
ɩɟɪɟɝɪɭɡɨɤ. 
 ɉɨɞ ɭɬɹɠɟɥɟɧɧɵɦ ɪɟɠɢɦɨɦ ɩɨɧɢɦɚɸɬ ɪɟɠɢɦ ɫ ɜɵɧɭɠɞɟɧɧɵɦ 
ɨɬɤɥɸɱɟɧɢɟɦ ɱɚɫɬɢ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɜɫɥɟɞɫɬɜɢɟ ɢɯ ɩɨɜɪɟɠɞɟɧɢɹ ɢɥɢ ɜ ɫɜɹɡɢ ɫ 
ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɦ ɪɟɦɨɧɬɨɦ. ɉɪɢ ɭɬɹɠɟɥɟɧɧɨɦ ɪɟɠɢɦɟ ɡɧɚɱɢɬɟɥɶɧɨ 
ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɪɚɛɨɱɢɟ ɬɨɤɢ. 
 ɇɚɢɛɨɥɶɲɢɣ ɪɚɫɱɟɬɧɵɣ ɬɨɤ ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɝɟɧɟɪɚɬɨɪɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɪɢ ɪɚɛɨɬɟ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ɫɧɢɠɟɧɧɨɦ ɧɚ 5% ɧɚɩɪɹɠɟɧɢɢ ɩɨ 
ɮɨɪɦɭɥɟ 4.25. 
௠௔௫.˄˃˓ܫ               = ͳ,Ͳͷ ∙ ,ˏːˑܫ = ͳ,Ͳͷ ∙ Ͷ,ͳͻ = Ͷ,ͶͲ ˍʏ, (4.25) 
 
 Ⱦɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɜɤɥɸɱɟɧɧɵɯ ɜ ɛɥɨɤ ɫ ɨɞɧɢɦ 
ɝɟɧɟɪɚɬɨɪɨɦ, ɪɚɫɱɟɬɧɵɣ ɬɨɤ ɛɭɞɟɬ ɪɚɜɟɧ ɧɨɦɢɧɚɥɶɧɨɦɭ ɬɨɤɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 
ɬ.ɤ. ɦɨɳɧɨɫɬɶ ɩɨɫɥɟɞɧɟɝɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ. ɍɬɹɠɟɥɟɧɧɵɣ 
ɪɟɠɢɦ ɨɬɫɭɬɫɬɜɭɟɬ. Ɉɩɪɟɞɟɥɹɟɦ ɷɬɨ ɩɨ ɮɨɪɦɭɥɟ 4.26. 
ˏ˓ːˑ.˄˃˓ܫ             = ͳ,Ͳͷ ∙ ܵːˑˏ√͵ ∙ ˅ܷː = ͳ,Ͳͷ ∙ ͳͲͲͳ,͹͵ ∙ ʹͶʹ = Ͳ,ʹͷ ˍʏ. (4.26) 

  
 Ɍɨɤ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɱɟɪɟɡ ȼɅ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 4.27. 
˄˃˓.ˎ˅ܫ            = Ͷ ∙ ܵʒ ːˑˏ√͵ ∙ ݊௪ ∙ ˅ܷː = ͶͲͲͳ,͹͵ ∙ ͵ ∙ ʹͶʹ = Ͳ,͵ʹ ˍ(4.27) .ܣ 

 
 Ɍɨɤ ɜ ɭɬɹɠɟɥɟɧɧɨɦ ɪɟɠɢɦɟ ɱɟɪɟɡ ȼɅ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 4.28. 
ܫ˅           ˎ.௠௔௫.˓˃˄ = Ͷ ∙ ܵʒ ːˑˏ√͵ ∙ ሺ݊௪ − ͳሻ ∙ ˅ܷː = ͶͲͲͳ,͹͵ ∙ ሺ͵ − ͳሻ ∙ ʹͶʹ = Ͳ,Ͷͺ ˍ(4.28) .ܣ 

 
 Ɍɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɨɬɩɚɟɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 4.29. 
ː.˓˃˄.௠௔௫˔˕ܫ            = ͳ,Ͳͷ ∙ ܵ˕˔ː√͵ ∙ ˅ܷː = ͳ,Ͳͷ ∙ Ͷͳ,͹͵ ∙ ͳ͵,ͺ = Ͳ,ͳͺ ˍʏ. (4.29) 
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4.8.2 ȼɵɛɨɪ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
 

 ȼ ɤɚɱɟɫɬɜɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɜɵɛɢɪɚɟɦ ȼȽȽ-15-50/6300-ɍ3 
ɩɪɨɢɡɜɨɞɫɬɜɚ ȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ». ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬɵ ɢ ɫɪɚɜɧɢɦ ɢɯ ɫ 
ɩɚɫɩɨɪɬɧɵɦɢ ɞɚɧɧɵɦɢ ɜɵɤɥɸɱɚɬɟɥɹ ɩɨ ɮɨɪɦɭɥɚɦ 4.30 – 4.32. 
.˕.˃ܫ             = √ʹ ∙ ˑሺଷሻ˒ܫ ∙ ݁−଴,଴ଷ/்˃ .ˆ = √ʹ ∙ ʹͳ,ͷ͸ ∙ ݁−଴,଴ଷ/଴,଴ସହ = ͳ͹,ʹ͸ ˍʏ.  (4.30) 

˚˔˃˓.௞ܤ               = ଶˑ˒ܫ ˍ˕ˑݐ) + ൯ˊ˓ݐ = ʹͳ,ͷ͸ଶ ∙ Ͳ,ͲͶ = ͳͺ,ͷͻ ˍʏ. (4.31) 

˚˔˃˓ߚ               = ʹ√.˕.˃ܫ ∙ ˑሺଷሻ˒ܫ ∙ ͳͲͲ % = ͳ͹,ʹ͸√ʹ ∙ ʹͳ,ͷ͸ ∙ ͳͲͲ % = ͷ͸,ͺ % 
(4.32) 

 
 ɉɚɫɩɨɪɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.11. 
 
Ɍɚɛɥɢɰɚ 4.11 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ 

Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ȼȽȽ-15-50/6300-ɍ3 ːܷˑˏ = ͳ͵,ͺ ˍʑ ːܷˑˏ = ͳͷ ˍʑ ܫ˓˃˄.௠௔௫ = Ͷ,Ͷ ˍʏ ܫːˑˏ = ͸,͵ ˍʏ  ܫ˒ˑ = ʹͳ,ͷ͸ ɤȺ ܫˑ˕ˍ = ͷͲ ˍʏ ܫ˖ˇ = ͷͶ,ͻͳ ˍʏ ܫ˒˓.˔ˍ˅ = ͳ͵Ͳ ˍʏ ܤ௞.˓˃˔˚ = ͳͺ,ͷͻ ˍʏଶ ∙ ˏ௞.ːˑܤ ˔ = ͹ͷͲͲ ˍʏଶ ∙ ˚˔˃˓ߚ ˔ = ͷ͸,ͺ % ߚːˑˏ = ͻͲ% 
  
 ȼ ɰɟɩɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɤ ɜɵɤɥɸɱɚɬɟɥɸ ȼȽȽ–15–50/6300–ɍ3 
ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊɁ–20/8000–Ɇɍ3 ɩɪɨɢɡɜɨɞɫɬɜɚ ɁȺɈ «ɁɗɌɈ» 
 ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.12. 
 
Ɍɚɛɥɢɰɚ 4.12 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɊȼɊɁ-20/8000-Ɇɍ3 ːܷˑˏ = ͳ͵,ͺ ˍʑ ːܷˑˏ = ʹͲ ˍʑ ܫ˓˃˄.௠௔௫ = Ͷ,Ͷ ˍʏ ܫːˑˏ = ͺ ˍʏ  ܫ˒ˑ = ʹͳ,ͷ͸ ˍʏ  ܫ௠ = ͳͲͲ ˍʏ ܫ˖ˇ = ͷͶ,ͻͳ ˍʏ ܫ˒˓.˔ˍ˅ = ʹͷͲ ˍʏ ܤ௞.˓˃˔˚ = ͳͺ,ͷͻ ˍʏଶ ∙ ˏ௞.ːˑܤ ˔ = ͵ͲͲͲͲ ˍʏଶ ∙ ˔ 
 
 Ʉɨɦɩɥɟɤɬɭɟɦ ɰɟɩɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ ɬɨɤɚ ɢ 
ɧɚɩɪɹɠɟɧɢɹ. ȼɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɬɢɩɚ Ɍɒȼ–15, ɩɪɨɢɡɜɟɞɟɧɧɵɟ 
ɩɪɟɞɩɪɢɹɬɢɟɦ ȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ». Ɍɚɤɠɟ ɜɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
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ɧɚɩɪɹɠɟɧɢɹ ɬɢɩɚ ɁɇɈɅ.06–15. ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɷɬɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 4.13 ɢ 4.14. 
 
Ɍɚɛɥɢɰɚ 4.13 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 

Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ Ɍɒȼ–15 ːܷˑˏ = ͳ͵,ͺ ˍʑ ːܷˑˏ = ͳͷ ˍʑ ܫ˓˃˄.௠௔௫ = Ͷ,Ͷ ˍʏ ܫːˑˏ = ͸ ˍʏ  ܤ௞.˓˃˔˚ = ͳͺ,ͷͻ ˍʏଶ ∙ ˏ௞.ːˑܤ ˔ = Ͷ͵ʹͲͲ ˍʏଶ ∙ ˔ 
 
Ɍɚɛɥɢɰɚ 4.14 – Ⱦɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ˒ܷˈ˓˅, ˍʑ ˅ܷ˕ˑ˓ˋ˚, ˍʑ ܷˏ˃ˍ˔.˓˃˄, ˍʑ Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ 

13,8 0,1/√͵ 15 0,5 
 
 Ⱦɥɹ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ ɩɪɟɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɦɟɧɹɟɦ 
Ɉɉɇ–15/15,2–10/650(II )–ɍ1, ɞɚɧɧɵɟ ɤɨɬɨɪɨɝɨ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.15. 
 
Ɍɚɛɥɢɰɚ 4.15 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɨɝɪɚɧɢɱɢɬɟɥɹ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ːܷˑˏ, ˍʑ ːܷ˃ˋ˄., ˍʑ ܫːˑˏ, ʏ ʡˑˍ ˅ˊ˓ы˅ˑ˄ˈˊˑ˒˃˔ːˑ˔˕ˋ, ˍʏ 

15 15,2 650 20 
 

 4.8.3 ȼɵɛɨɪ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
 

 Ⱦɥɹ ɄɊɍɗ 220 ɤȼ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɹɱɟɣɤɢ əȽȽ-220 ɩɪɨɢɡɜɨɞɫɬɜɚ 
ȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ». Ⱦɚɧɧɨɟ ɄɊɍɗ ɹɜɥɹɟɬɫɹ ɤɚɱɟɫɬɜɟɧɧɵɦ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɫ ɦɧɨɠɟɫɬɜɨɦ ɩɪɟɜɨɫɯɨɞɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, 
ɜɤɥɸɱɚɹ ɤɨɦɩɚɤɬɧɨɫɬɶ, ɛɟɡɨɩɚɫɧɨɫɬɶ, ɜɵɫɨɤɭɸ ɧɚɞɟɠɧɨɫɬɶ, ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɢ ɫɬɨɣɤɨɫɬɶ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɜɧɟɲɧɟɣ ɫɪɟɞɵ. ɒɤɚɮɵ ɭɩɪɚɜɥɟɧɢɹ ɄɊɍɗ ɨɫɧɚɳɟɧɵ 
ɰɢɮɪɨɜɵɦɢ ɬɟɪɦɢɧɚɥɚɦɢ, ɩɨɡɜɨɥɹɸɳɢɦɢ ɪɟɚɥɢɡɨɜɚɬɶ ɫɢɫɬɟɦɭ «ɐɢɮɪɨɜɚɹ 
ɩɨɞɫɬɚɧɰɢɹ» ɫɨɝɥɚɫɧɨ ɆɗɄ 61850. ɂɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɢ 
ɧɚɩɪɹɠɟɧɢɹ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɄɊɍɗ, ɦɨɝɭɬ ɛɵɬɶ ɤɚɤ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ ɫ MOU 
ɭɫɬɪɨɣɫɬɜɚɦɢ, ɬɚɤ ɢ ɩɨɥɧɨɫɬɶɸ ɰɢɮɪɨɜɵɦɢ. 
 ɉɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɄɊɍɗ 220 ɤȼ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.16. 
 
Ɍɚɛɥɢɰɚ 4.16 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɚɩɩɚɪɚɬɨɜ ɄɊɍɗ 220 ɤȼ 

Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ əȽȽ-220-50/3150 ːܷˑˏ = ʹʹͲ ˍʑ ːܷˑˏ = 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 
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 Ⱦɥɹ ɫɟɬɢ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ. ȼɵɛɢɪɚɟɦ ɨɩɬɨɷɥɟɤɬɪɨɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɬɢɩɚ 
ɌɌɗɈ–Ƚ ɢ ɨɩɬɨɷɥɟɤɬɪɨɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚɩɪɹɠɟɧɢɹ ɬɢɩɚ Ⱦɇȿɗ–220. 
 ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 4.17 ɢ 4.18. 
 
Ɍɚɛɥɢɰɚ 4.17 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 

Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɌɌɗɈ–Ƚ ːܷˑˏ = ʹʹͲ ˍʑ ːܷˑˏ = ʹʹͲ ˍʑ ܫ˓˃˄.௠௔௫ = Ͳ,Ͷͺ ˍʏ ܫːˑˏ = ͳͲͲͲ ʏ  ܤ௞.˓˃˔˚ = ͸,ͻ ˍʏଶ ∙ ˏ௞.ːˑܤ ˔ = ʹ͹ͲͲͲ ˍʏଶ ∙ ˔ 
 
Ɍɚɛɥɢɰɚ 4.18 – 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 ɄɊɍɗ ɨɬ ɩɪɟɜɵɲɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ, ɡɚɳɢɬɵ ȼɅ ɢ ɫɛɨɪɧɵɯ ɲɢɧ, ɩɪɢɦɟɧɹɟɦ Ɉɉɇ–220/146–10/650(II )–
ɍ1, ɩɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɤɨɬɨɪɨɝɨ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.19. 

 
Ɍɚɛɥɢɰɚ 4.19 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɨɝɪɚɧɢɱɢɬɟɥɹ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ːܷˑˏ, ˍʑ ːܷ˃ˋ˄., ˍʑ ܫːˑˏ, ʏ ʡˑˍ ˅ˊ˓ы˅ˑ˄ˈˊˑ˒˃˔ːˑ˔˕ˋ, ˍʏ 

220 146 650 40 
  
Ʉɨɦɩɥɟɤɬɭɟɦ ɞɜɟ ɨɬɯɨɞɹɳɢɟ ɥɢɧɢɢ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɦ ɡɚɝɪɚɞɢɬɟɥɟɦ ɬɢɩɚ ȼɁ-
630-0,25ɍȾ-ɍ1, ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɬɨɤɨɦ, ɩɪɟɜɵɲɚɸɳɢɦ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ 
ɪɚɛɨɱɟɝɨ ɪɟɠɢɦɚ. Ɍɚɤɠɟ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɧɚ ɥɢɧɢɢ ɮɢɥɶɬɪ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɜɦɟɫɬɟ 
ɫ ɤɨɧɞɟɧɫɚɬɨɪɨɦ ɫɜɹɡɢ ɬɢɩɚ ɎɉɆ-Ɋɫ-3200/20-26, ɪɚɡɪɚɛɨɬɚɧɧɵɦ ɞɥɹ ɪɚɛɨɬɵ 
ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ 220 ɤȼ. 
 Ⱥɛɫɨɥɸɬɧɨ ɜɫё ɩɟɪɟɱɢɫɥɟɧɧɨɟ ɜɵɲɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 
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5 ɍɫɬɪɨɣɫɬɜɚ ɊɁɢȺ 
 

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: ɝɟɧɟɪɚɬɨɪɨɜ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ. 

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 ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ 
ɜɵɜɨɞɚɯ; 

 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ (100%) 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 
ɝɟɧɟɪɚɬɨɪɚ; 

 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɫɬɚɬɨɪɚ; 
 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɛɟɡ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ 

ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɩɨɬɟɪɟ ɜɨɡɛɭɠɞɟɧɢɹ 

ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɮɨɪɫɢɪɨɜɤɢ; 
 ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) 

ɝɟɧɟɪɚɬɨɪɚ; 
ɇɚ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɛɥɨɤɚ ɌȾɐ-125000/220/13,8: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 ɍɫɬɪɨɣɫɬɜɨ ɜɵɛɨɪɚ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 

ɨɯɜɚɬɵɜɚɸɳɟɟ ɨɛɦɨɬɤɭ ȼɇ (Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ); 

 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɤɨɪɨɬɤɢɯ 
ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 220 ɤȼ; 

 Ʉɨɧɬɪɨɥɶ ɢɡɨɥɹɰɢɢ ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ ɜɜɨɞɨɜ (Ʉɂȼ-220) 
 Ɋɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
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 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ 13,8 ɤȼ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɛɥɨɤɚ; 

 Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ;  

 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
ɇɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɋɇ Ƚɗɋ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 

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

 ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ 
ɜɢɞɨɜ ɄɁ. 
- 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 ɩɪɨɟɤɬɢɪɭɟɦɨɣ 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. 
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 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. 
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;  
      ݂ 𝑖 = 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;  
      ݂ 𝑖 = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; 
      ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ (0,5-ɞɥɹ 
ɨɞɧɨɬɢɩɧɵɯ ɌɌ, 1,0 ɞɥɹ ɪɚɡɧɵɯ ɌɌ); 
 ʛʏʙʠ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯܫ      
ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ, ɪɚɫɫɱɢɬɚɧɧɵɣ ɩɨ ɮɨɪɦɭɥɟ 5.4. 
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ʛʏʙʠܫ  = ′′ௗݔ′̂′ܧ ∙ ʜܫ = ͳ,ͳͶͲ,ʹʹ ∙ ͶͳͻͲ = ʹͳ͹ͳͳ,ͺʹ ʏ , 
 

(5.4) 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɪɚɜɟɧ. (Ɏɨɪɦɭɥɚ 5.3): 
ʜʐሺʙʖሻܫ   = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ʹͳ͹ͳͳ,ͺʹ = ʹͳ͹ͳ,ͳͺ ʏ.  
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɮɨɪɦɭɥɵ 5.5. 
 

ʡܭ  > ʜʐሺʙʖሻܫ  ∙ ʡܫʜܭ = ʹͳ͹ͳ,ͳͺ ∙ ʹʹͳ͹ͳͳ,ͺʹ = Ͳ,ʹ , (5.5) 

ʡܭ  > Ͳ,ʹ,  
 

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

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܭʡ = Ͳ,Ͷ. 
3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 

ɬɨɪɦɨɠɟɧɢɹ) ɩɨ ɮɨɪɦɭɥɟ 5.6. 
 

ʜʡܫ  = ʠʟʙʡ∗ܫ = Ͳ,ʹͲ,Ͷ = Ͳ,ͷ. (5.6) 

 
4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ ɮɨɪɦɭɥɵ 5.7. 
 

ܤ  ൒ ʠʟʙʡ∗ܫ = Ͳ,ʹͲ,Ͷ = Ͳ,ͷ. (5.7) 

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

ɜɵɩɨɥɧɹɟɬɫɹ). 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞёɠɧɨɣ ɪɚɛɨɬɵ ɩɪɢ ɛɨɥɶɲɢɯ ɬɨɤɚɯ Ʉ.Ɂ. ɜ ɡɨɧɟ 

ɞɟɣɫɬɜɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɫ ɬɨɤɨɦ ɫɪɚɛɚɬɵɜɚɧɢɹ. (Ɏɨɪɦɭɥɚ 
5.6.): 

 
ʜʡܫ  = ሺʹ ÷ ͳʹሻ ∙ ˏːˑܫ = ͸ ∙ ͶͳͻͲ = ʹͷͳͶͲ ʏ 
 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ 

ɧɚ ɪɢɫɭɧɤɟ (5.1). 
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Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 

ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 
 

 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. 

0

0.2

0.4

0.6

0.8

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8

IΔ Ɉ.ȿ

IT Ɉ.ȿ.

ɋɪɚɛɚɬɵɜɚɧɢɟ

Ɍɨɪɦɨɠɟɧɢɟ

ɋɪɚɛɚɬɵɜɚɧɢɟ ɩɪɢ 
I1<B ɢɥɢ ɩɪɢ I2>B 

B

a

IɇɌ 

IɋɊ

Ɉ



48 
 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ 5.8 
 

 ʠܷʟ ൒ ʙʜʙʑ ∙ ͳ݊ʡʜ ∙ ଴ܷ Эʚ.ʠʡ = ͳ,ͷͲ,ͻͷ ∙ ʹͳͺ,ͺ͸ͳ͵,ͺ√͵ ∙ Ͳ,ͳ͵ = ͳ,ͶͶ ʑ; 
(5.8) 

 
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: ଴ܷଵ𝐺ɫ ɭɫɬɚɜɤɨɣ 6 ȼ ɞɟɣɫɬɜɭɟɬ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 5,0 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; ଴ܷ𝐺 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. 

 
 5.2.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 

 
1) ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 5.9. 

 
 ஼ܷʟଶ = ͳ,Ͷ ∙ ܷʜ݊ʡʜ = ͳ,Ͷ ∙ ͳ͵ͺͲͲͳ͵ͺͲͲ/ͳͲͲ = ͳͶͲ ʑ. (5.9) 

 
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 ɮɨɪɦɭɥɟ 5.10 
 

 ஼ܷʟଵ = ͳ,ʹ ∙ ܷʜ݊ʡʜ = ͳ,ʹ ∙ ͳ͵ͺͲͲͳ͵ͺͲͲ/ͳͲͲ = ͳʹͲ ʑ.  (5.10) 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ 

ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻ ∙  .ʜܫ



49 
 

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, 
ɪɚɫɫɱɢɬɵɜɚɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ 5.11. 

 
ଶ∗ܫ  =  ʜ. (5.11)ܫଶܫ

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

 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 

ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ 5.12. 
ʓʝʞݐ  = ଶଶ∗ܫܣ , (5.12) 

 
ɝɞɟ ܣ = ʹͲ – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 

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

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

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: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 ɩɪɢ ݐʛʏʙʠ =͸ͲͲ ˔. 

ɉɪɢ ɷɬɨɦ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚɣɞёɦ ɩɨ 
ɮɨɪɦɭɥɟ 5.13. 
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ଶ∗ܫ = √ʏݐ = √ ʹͲ͸ͲͲ = Ͳ,ͳͺ.  (5.13) 

 
ɍɫɬɚɜɤɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 5.14. 
ଶʞʢʠʙ∗ܫ  = ଶʙʜ∗ܫ = Ͳ,ͳͺͳ,ʹ = Ͳ,ͳͷ,   (5.14) 

 
ɝɞɟ ʙʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
 .ଶʞʢʠʙ ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 5.15ܫ 
ଶʞʢʠʙܫ  = Ͳ,ͳͷ ∙ ʜܫ = Ͳ,ͳͷ ∙ Ͷ,ͳͻ = Ͳ,͸͵ ˍʏ. (5.15) 
 

ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 
ɩɨ ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫ∗ଶʞʢʠʙ = Ͳ,ͳͷ. Ɏɨɪɦɭɥɚ 5.16. 

 
ʓʝʞݐ  = ʹͲͲ,ͳͷଶ ≈ ͺͺͲ ˔ (5.16) 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

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

 
ʠʟݐ  = ʹͲሺܫ∗ଶሻଶ ; 

 
(5.17) 

Ɍɟɩɥɨɜɨɟ ɞɟɣɫɬɜɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 5.18. 
 

 ʏʗʝ = ʹͲ = ଶଶ∗ܫ ∙  ʠʟ. (5.18)ݐ
 

Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.1. 

 
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 
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ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ Ʉ.Ɂ. (I2) 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= 100ɫ). 

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

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

ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
2. ɂɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ 

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

ɡɚɳɢɬɚɦɢ BJI. 
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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 ȼɇ ɩɨ ɮɨɪɦɭɥɟ 5.19. 
 

.ଶʠ.ʖ∗ܫ  = ͳͳ,ͳ ⋅ ሺܺௗ ˅ː′′ + ܺଶௗ ˅ː+ʹ ∙ ܺʡሻ. (5.19) 

 
ɋɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ, 

ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɫɬɨɪɨɧɟ ȼɇ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 5.20. 
 

 ܺௗ ˅ː′′ = ܺௗ ′′ ∙ ሺ ˅ܷːːܷːሻଶ = Ͳ,ʹʹ ∙ ሺʹͶʹͳ͵,ͺሻଶ = ͸͹,͸ͷ. 
 

(5.20) 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɩɨ, ɩɪɢɜɟɞɟɧɧɨɟ 
ɤ ɫɬɨɪɨɧɟ ȼɇ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 5.21. 

 
 ܺଶ˅ː = ܺௗ ′′ ∙ ሺ ˅ܷːːܷːሻଶ = Ͳ,ʹʹ ∙ ሺʹͶʹͳ͵,ͺሻଶ = ͸͹,͸ͷ. 

 
(5.21) 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɚɦ 5.22 ɢ 5.23. 
 

 ܺʡ = ˍܷ%ͳͲͲ ∙ ܵ˄ܵːˑˏ = ͳͳͳͲͲ ∙ ͳͲͲͳʹͷ = Ͳ,Ͳͺͺ.  (5.22) 

   
.ଶʠ.ʖ∗ܫ  = ͳͳ,ͳ ∙ ሺ͸͹,͸ͷ + ͸͹,͸ͷ + ʹ ∙ Ͳ,Ͳͺͺሻ = Ͳ,ͲͲ͸͹ ˑ. ˈ. (5.23) 

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 5.24. 
 

.ଶʠ.ʖܫ  = .ଶʠ.ʖ∗ܫ ∙ ʹ ∙ ˅ܷːːܷː = Ͳ,ͲͲ͸͹ ∙ ʹ ∙ ʹͶʹͳ͵,ͺ = Ͳ,ʹ͵ ˑ. ˈ.  (5.24) 

 
ɛ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 

ɥɢɧɢɢ 220 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ 
ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ ɩɨ ɮɨɪɦɭɥɟ 5.25. 
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.ଶʠ.ʖ∗ܫ  = ͳʹ,ʹ ⋅ ሺܺௗ ˅ː′′ + ܺʡ + ܺʚሻ = ͳͳ͸͸,Ͷ = Ͳ,ͲͲ͸ ˑ. ˈ. 
 

(5.25) 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 5.26. 

 
.ଶʠ.ʖܫ  = .ଶʠ.ʖ∗ܫ ∙ ʹ ∙ ˅ܷːːܷː = Ͳ,ͲͲ͸ ∙ ʹ ∙ ʹͶʹͳ͵,ͺ = Ͳ,ʹͳ ˑ. ˈ.  

 
(5.26) 

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 ɩɨ ɮɨɪɦɭɥɟ 5.27. 
 

 ܼଵ ൑ Ͳ,ͺ ∙ ܼʡ + Ͳ,ͺܭʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ Ͷ͸,͸ + Ͳ,ͺ͵ ∙ ͹,ͻ = ͵ͻ,Ͷ ʝˏ, (5.27) 

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

ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 
ɝɟɧɟɪɚɬɨɪɚ, ɪɚɫɫɱɢɬɚɟɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ ɮɨɪɦɭɥɟ 5.27. 
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 ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳͳ ∙ ͳͲͲͳʹͷ + Ͳ,ͺ͵ ∙ ͳͲͲʹͶʹଶ ∙ ͹,ͻ = Ͳ,Ͳ͹.  

 ܼଵɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 5.28. 
 

 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,Ͳ͹ ∙ ͳ,ͻ = Ͳ,ͳ͵͵ ʝˏ, (5.28) 
 

ɝɞɟ ܼ˄ = ௎మ˄ௌʜʒ = ଵଷ,଼మଵ଴଴ = ͳ,ͻͲ. 
 

ɍɫɬɚɜɤɚ ɛɭɞɟɬ ɪɚɫɫɱɢɬɚɧɚ ɩɨ ɮɨɪɦɭɥɟ 5.29. 
 

 ܼଵ஼ଷ = ܼଵ ∙ ݊ʡ݊ʜ = Ͳ,ͳ͵͵ ∙ ͷͲͲͲ ͷ⁄ͳ͵,ͺ Ͳ,ͳ⁄ = ͳ,ͳ͸ ʝˏ. (5.29) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଵ = ͳ,ͳͷ 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 ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 

5.30. 
 

 ܼʜʏʒʟ = ܷʜʝʛ√͵ ∙ ʜʏʒʟܫ = ͳ͵,ͺ ∙ ͳͲଷ√͵ ∙ ͶͳͻͲ = ͳ,ͻͲ ʝˏ, 
 

(5.30) 

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. ȼɵɩɨɥɧɢɦ 
ɪɚɫɱёɬ ɩɨ ɮɨɪɦɭɥɟ 5.31. 

 
ʣܫ  = ʹ ∙ .ʑ.ʤ.ʤܫʑ.ʜʝʛܫ − Ͳ,ͻͷݔௗ = ʹ ∙ ͳͶ͵ͷͺͳͲ − Ͳ,ͻͷͳ,ͳ = ʹ,͵ͷ, (5.31) 
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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 5.32. 

 
 ܼʜʏʒʟ.ʣ = Ͳ,ͻͷ ∙ ܷʜܫʣ = Ͳ,ͻͷ ∙ ͳʹ,͵ͷ = Ͳ,Ͷ ˑ. ˈ; (5.32) 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 5.33. 
 

𝜑 ʜʏʒʟ.ʣݏ݋ܿ  = 𝜑ʜͲ,ͻͷݏ݋ܿ ∙ ʣܫ = Ͳ,ͺͲ,ͻͷ ∙ ʹ,͵ͷ = Ͳ,͵͸. (5.33) 

 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ʜʏʒʟ.ʣ = ͸ͺ,ͻ°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɚɦ 5.34 ɢ 

5.36. 
 ܼ஼ ʖ𝐼𝐼 = ܼʜʏʒʟ.ʣʙʜ = Ͳ,Ͷͳ,ͳ = Ͳ,͵͸ ˑ. ˈ;  (5.34) 

 ܼ஼ ʖ𝐼𝐼 = ܼ𝐼𝐼 ˑ.ˈ. ∙ ܼʐ = Ͳ,͵͸ ∙ ͳ͵,ͺଶͳͲͲ = Ͳ,͸ͺ ʝˏ.  (5.35) 

 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 5.37. 
 ܼ஼ ʖ𝐼𝐼 = ܼʠ.ʖ.𝐼𝐼 ∙ ݊ʡ݊ʜ = Ͳ,͸ͺ ∙ ͸ͲͲͲ ͷ⁄ͳ͵,ͺ Ͳ,ͳ⁄ = ͷ,ͻͳ ʝˏ. (5.36) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼ𝐼𝐼 = ͷ,ͻͳ ʝˏ. 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯ-ɤɢ 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 Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 
ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɹ. 
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 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 5.37. 
 

ʠʗʒʜܫ  = ʜܭ ∙ ʑܭʜܫ = ͳ,Ͳͷ ∙ ʜͲ,ͻͺܫ = ͳ,Ͳ͹ ∙ ʜܫ = Ͷ,Ͷͺ ˍʏ, (5.37) 

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

 
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 5.38. 
 

ଵʞʢʠʙܫ  = ͳ,Ͳͺ ∙ ʜͲ,ͻͺܫ = ͳ,ͳ ∙ ʜܫ = Ͷ,͸ͳ ˍʏ. 
 

(5.38) 

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 𝐼𝐼ʜ 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. 
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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. 
 4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 5.39. 
 

ଵʝʡʠܫ  = ͳ,ͷ ∙ ʜʝʛͲ,ͻͺܫ = ͸,Ͷͳ ˍʏ. (5.39) 

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ʒܷ < 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 5.40. 
 

 ʠܷʟ = Ͳ,͸ͺ ∙ ܷʜʝʛܭʑ ∙ ݊ʡ = Ͳ,͸ͺ ∙ ͳ͵ͺͲͲͳ,Ͳ͵ ∙ ͳ͵,ͺ/Ͳ,ͳ = ͸͸ ʑ. (5.40) 

 
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 ɩɨɥɹ. 

 
 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: 
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1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ 
ɞɟɣɫɬɜɭɸɳɟɣ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 5.41. 

 
.௉ ʠʗʒʜܫ  = ʙʜ∙𝐼ʜʝʛ.ʟ௄ʑ = ଵ,଴ହ∙𝐼ʜʝʛ.ʟ଴,ଽ଼ = ͳ,Ͳ͹ ∙ ͳͶ͵ͷ = ͳͷ͵ͷ,Ͷͷ ʏ.  (5.41) 

 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. ɍɫɬɚɜɤɭ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 5.42. 
 
.௉ ʞʢʠʙܫ  = ͳ,Ͳͺ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ͳ,Ͳͺ ∙ ͳͶ͵ͷͲ,ͻͺ = ͳͷ͹ͺ,ͷ ʏ. (5.42) 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 

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

ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.3. 
 

Ɍɚɛɥɢɰɚ 5.3 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ 𝐼𝐼ʜ 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 
 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 

ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
 

 
Ɋɢɫɭɧɨɤ 5.4 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ  

ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 

0

100

200

300

400

500

1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2 2.1 2.2 2.3

Ⱦɥɢɬɟɥɶɧɨɫɬɶ, ɋ

Ʉɪɚɫɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ I/I ɇ



59 
 

4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. ɍɫɬɚɜɤɚ 
ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 5.43. 
.௉ ʝʡʠܫ  = ʹ,ʹ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ʹ,ʹͶ ∙ ͳͶ͵ͷ = ͵ʹʹͳ,Ͷ͵ ʏ. (5.43) 

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

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
  



60 
 

 6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 

 6.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ  
 

 ɉɨ ɜɵɫɨɬɟ – III ɤɥɚɫɫ, ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ – II  ɤɥɚɫɫ. ɉɨ ɱɢɫɥɭ 
ɩɨɫɬɨɹɧɧɨ ɩɪɨɠɢɜɚɸɳɢɯ ɥɸɞɟɣ ɧɢɠɟ ɫɬɜɨɪɚ ɩɥɨɬɢɧɵ – I ɤɥɚɫɫ, ɷɬɨ 
ɨɛɭɫɥɨɜɥɟɧɨ ɬɟɦ, ɱɬɨ ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ ɪɟɤɢ Ɂɟɹ ɧɚɯɨɞɹɬɫɹ ɩɨɫёɥɨɤ ɘɛɢɥɟɣɧɵɣ 
(ɧɚɫɟɥɟɧɢɟ 432 ɱɟɥɨɜɟɤɚ) ɢ ɝɨɪɨɞ ɋɜɨɛɨɞɧɵɣ (ɧɚɫɟɥɟɧɢɟ 53678 ɱɟɥɨɜɟɤ). ȼ 
ɫɥɭɱɚɟ ɚɜɚɪɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɦɨɝɭɬ ɩɨɫɬɪɚɞɚɬɶ ɛɨɥɟɟ 3000 
ɱɟɥɨɜɟɤ. ɉɨ ɧɚɢɛɨɥɶɲɟɦɭ ɤɥɚɫɫɭ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɞɚɧɧɨɟ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ 
ɫɨɨɪɭɠɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ I 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, ɨɩɪɟɞɟɥɹɟɦɨɟ 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,ͺˏ − ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ ɞɥɹ I ɤɥɚɫɫɚ. 
 
ȼɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ 6.3. 

         ∆ℎ௦௘௧ = ݇௪ ∙ ௪ܸଶ ∙ ݃ܮ ∙ ݀ ∙ ߙݏ݋ܿ = ʹ,͵ ∙ ͳͲ−଺ ∙ ʹʹଶ ∙ ͳͲͲͲͲͻ,ͺͳ ∙ ʹͲ = Ͳ,Ͳͷ͸ ˏ (6.3) 

 
ɝɞɟ ݇௪ − ɤɨɷɮɮɢɰɢɟɧɬ, ɪɚɫɫɱɢɬɵɜɚɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ 6.4; 

 ௪ܸ = ʹʹ ˏ ˔⁄ − ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ ɜɵɫɨɬɟ 10 ɦ ɧɚɞ ɭɪɨɜɧɟɦ 
ɜɨɞɵ; 

ܮ  = ͳͲͲͲͲˏ − ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ; 
ߙ  = Ͳ° − ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ 

ɜɟɬɪɚ; 
 ݀ − ɭɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɪɚɫɫɱɢɬɵɜɚɟɦɚɹ 

ɩɨ ɮɨɪɦɭɥɟ 6.5. 
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 ݇௪ = ͵ ∙ ሺͳ + Ͳ,͵ ௪ܸሻ ∙ ͳͲ−଻ = ͵ ∙ ሺͳ + Ͳ,͵ ∙ ʹʹሻ ∙ ͳͲ−଻ = = ʹ,͵ ∙ ͳͲ−଺ ˏ ˔⁄   
 
(6.4) 

             ݀ = ఇʜʞʢ−ఇʓʜʏଶ = ଶ଴଴−ଵ଺଴ଶ = ʹͲ ˏ. (6.5) 

 
 Ɉɩɪɟɞɟɥɢɬɶ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 

1. ȼɵɱɢɫɥɢɬɶ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ g∙௅௏𝑊మ ɢ ௚∙௧௏𝑊, ɝɞɟ t − ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ 
ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ (t = 6 ɱ = 21600 ɫ). 

2. ɂɡ ɝɪɚɮɢɤɚ [3, ɉɪɢɥɨɠɟɧɢɟ Ⱥ, ɪɢɫ. Ⱥ.1] ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ 
(ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ ɫ ɝɥɭɛɢɧɨɣ ݀ >  Ͳ,ͷ𝜆̅ௗ, ɝɞɟ ɞɧɨ ɧɟ ɜɥɢɹɟɬ ɧɚ 
ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɥɧ) ɩɨ ɡɧɚɱɟɧɢɹɦ g∙௅௏𝑊మ ɢ ௚∙௧௏𝑊 ɨɩɪɟɞɟɥɢɬɶ 

ɩɚɪɚɦɟɬɪɵ ௚ℎ̅௏𝑊మ ɢ ௚∙்̅௏𝑊 . 

 Ɂɚɬɟɦ, ɢɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ, ɜɵɱɢɫɥɢɬɶ ɫɪɟɞɧɢɣ 
ɩɟɪɢɨɞ ɜɨɥɧɵ ܶ̅ (ɫ) ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ ℎ̅(ɦ). 
 

3. ȼɵɱɢɫɥɹɟɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ ɩɨ ɮɨɪɦɭɥɟ 6.6. 
             𝜆ௗ = ௚்̅మଶ𝜋 = ଽ,଼ଵ∙ସ,ଶ଺ଵమଶ∙ଷ,ଵସ = ʹͺ,͵͸ʹ ˏ. (6.6) 

 
4. ɉɪɨɜɟɪɹɟɦ ɭɫɥɨɜɢɟ ɩɨ ɧɟɪɚɜɟɧɫɬɜɭ 6.7. 

            ݀ > Ͳ,ͷ𝜆ௗ (6.7) 
          ʹʹ > Ͳ,ͷ ∙ ʹͺ,͵͸ʹ 
          ʹʹ > ͳͶ,ͳͺͳ 
 

5. Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ 6.8. 
             ℎଵ% = ℎ̅ ∙ ʙ𝑖 = ͳ,ʹ͵͵ ∙ ʹ,Ͳͺ = ʹ,ͷ͸ ˏ. (6.8) 

 
ɝɞɟ ʙ𝑖 = ʹ,ͳ − ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɡɧɚɱɟɧɢɹ 
௚∙௅௏𝑊మ. 

 
6. ȼɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɨɬɤɨɫ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɨɬɤɨɫ 

ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɞɥɹ ɮɪɨɧɬɚɥɶɧɨ ɩɨɞɯɨɞɹɳɢɯ ɜɨɥɧ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 
6.9. 
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ɝɞɟ  ݇௥ = ͳ ˋ ݇௣ = Ͳ,ͻ − ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ 
ɨɬɤɨɫɚ; 

 ݇௦௣ = ͳ,Ͷ − ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢ ɤɨɷɮɮɢɰɢɟɧɬɟ ɨɬɤɨɫɚ ܿ݃ݐ𝜑=2; 
 ݇௥௨௡ = ͳ,ͺ − ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɚɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɩɨɥɨɝɨɫɬɢ ɜɨɥɧɵ 𝜆𝑑̅̅̅̅ℎభ% = ͳͳ,Ͳ͹ ɧɚ ɝɥɭɛɨɤɨɣ ɜɨɞɟ. 
 

 Ɉɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɚɦ 6.10 ɢ 6.11. 
             ℎ௦ = ℎ௥௨௡ଵ% + ∆ℎ௦௘௧ + ܽ = ͷ,ͺͲ͸ + Ͳ,Ͳͷ͸ + Ͳ,ͺ = ͸,͸͸ ˏ (6.10) 

 
ʒʒʞߘ             = ʜʞʢߘ + ℎ௦ = ʹͲͲ + ͸,͸͸ = ʹͲ͸,͸͸ ˏ (6.11) 

 
6.1.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 

 Ɉɩɪɟɞɟɥɹɸɬ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ܳ˓, 
ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɩɪɨɩɭɫɤɚɬɶɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢ ɇɉɍ ɱɟɪɟɡ ɜɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ ɩɪɢ ɩɨɥɧɨɦ ɢɯ 
ɨɬɤɪɵɬɢɢ ɢ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ – ܳʒЭʠ. Ɏɨɪɦɭɥɵ 6.12 - 6.14. 
           ܳˆ˃ˑ̝ ː = ˆܰ˃ͻ,ͺͳ ∙ ˑ˔ːܪ ∙ 𝜂 = ͺͲͲͲͲͻ,ͺͳ ∙ ʹͻ,͹ ∙ Ͳ,ͻ͵ʹ = ʹͻͶ,͸ͳͳ ˏଷ ˔⁄  (6.12) 

            ܳˆ˃˒ˑ ˅ = ˆܰ˃ͻ,ͺͳ ∙ ˅ˑ˒ܪ ∙ 𝜂 = ͺͲͲͲͲͻ,ͺͳ ∙ ͵Ͳ,ʹ ∙ Ͳ,ͻ͵ʹ = ʹͺͻ,͹͵͵ ˏ͵ ˔⁄  (6.13) 

                ܳ˓ = ܳ௠௔௫ − ሺ݊ − ͳሻ · ܳʒʏ = Ͷͳ͵ͷ,ʹ − ሺͶ − ͳሻ ∙ ʹͻͶ,͸ͳ = ͵ʹͷͳ,͵͸ͺ ˏଷ⁄̝  (6.14) 
 
ɝɞɟ ܳ௠௔௫ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,1% ɞɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ; 

 n − ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ. 
 

 ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 6.15. 
            ʑ = ˅ݍ˓ܳ = ͵ʹͷͳ,͵͸ͺ͸Ͷ,͵ͺ = ͷͲ,ͷ ˏ (6.15) 

 
ɝɞɟ ݍ˅ − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ 6.16. 
˅ݍ            = ͳ,ʹͷ ∙ ˓ݍ = ͳ,ʹͷ ∙ ͷͳ,ͷ = ͸Ͷ,͵ͺ ˏଶ ˔⁄  (6.16) 
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ɝɞɟ ݍ˓ − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ 6.17. 
˓ݍ          = [ℎߥ] ∙ ℎʜʐ = ͷ ∙ ͳͲ,͵ = ͷͳ,ͷ ˏଶ ˔⁄  (6.17) 

 
ɝɞɟ ℎʜʐ − ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɇȻ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ ∇ʜʐ = ݂ሺܳʜʐሻ ɩɪɢ ܳˑ˔ː.௠௔௫; [ߥℎ]  − 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 
ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɸɬ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ. Ɏɨɪɦɭɥɚ 6.18. 
       ʑ = ܾ ∙ ݊ = ͳʹ ∙ ͷ = ͸Ͳˏ (6.18) 
 
ɝɞɟ ݊ = ͷ ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ; ܾ = ͳʹˏ 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. Ɏɨɪɦɭɥɵ 6.19 ɢ 6.20. 
଴ଵܪ                = ቆ gቇଶʹ√ܤ݉˓ܳ ଷ⁄ = ( ͵ͷʹͳ,͵͹Ͳ,Ͷͻ ∙ ͸Ͳ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ ଷ⁄ = ͺ,ͷͶˏ,   (6.19) 

 
ɝɞɟ ݉ = Ͳ,Ͷͻ − ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɡɚɜɢɫɢɬ ɨɬ ɮɨɪɦɵ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɚ ɢ 
ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ. 
଴ଶܪ                = ቆ gቇଶʹ√ܤ𝜎௡ߝ݉˓ܳ ଷ⁄ = ( ͵ͷʹͳ,͵͹Ͳ,Ͷͻ ∙ Ͳ,ͻ͵ ∙ ͳ ∙ ͸Ͳ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ ଷ⁄ = ͺ,ͻ͹ˏ  (6.20) 

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



64 
 

ߝ           = ͳ − Ͳ,ʹ ∙ ߦ + ሺ݊ − ͳሻߦ଴݊ ∙ ଴ଵˑ˔ːܾܪ = ͳ − Ͳ,ʹ ∙ Ͳ,͹ + ሺͷ − ͳሻ ∙ Ͳ,Ͷͷͷ ∙ ͸,Ͷͳͳʹ = 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 ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ 
ɜɨɞɨɫɥɢɜɭ ଴ܸ ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 6.22. 
ܪ             = ଴ଶܪ − ߙ ଴ܸଶʹg = ͺ,ͻ͹ − ͳ,ͳ ∙ ͳ,ͳ͵ଶʹ ∙ ͻ,ͺͳ = ͺ,ͻ ˏ, (6.22) 

 
 ɋɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 6.23. 
 ଴ܸ = ொ˓ሺ∇ʜʞʢ−∇ʓʜʏሻሺʑ+ሺ௡−ଵሻఋʐሻ = ଷହଵଶ,ଷ଻ሺଶ଴଴−ଵ଺଴ሻሺ଺଴+ሺହ−ଵሻ∙ଷሻ = ͳ,ͳ͵ ˏ ˔⁄   (6.23) 

 
ɝɞɟ ߜʐ = ͵ˏ − ɬɨɥɳɢɧɚ ɛɵɤɚ 
  
 Ɉɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 6.24. 
            ∇ʒʑ = ∇ʜʞʢ − ˕˔ܪ = ʹͲͲ − ͻ = ͳͻͳˏ (6.24) 
 
ɝɞɟ ܪ˔˕ = ͻˏ − ɫɬɚɧɞɚɪɬɧɵɣ ɧɚɩɨɪ, ɛɥɢɠɚɣɲɢɣ ɤ H ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ. 

 
 Ɉɬɦɟɬɤɭ ɜɟɪɯɚ ɛɵɤɚ ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 6.25. 
       ∇ʒʐ = ∇ʒʑ + ͳ,͸ܪ˔˕ = ͳͻͳ + ͳ,͸ ∙ ͻ = ʹͲͷ,Ͷˏ (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 ʹͲ͸,͸͸ˏ. 

 
6.1.5 ɉɪɨɜɟɪɤɚ ɩɪɨɩɭɫɤɚ ɩɪɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ 
 

 Ɉɩɪɟɞɟɥɹɟɬɫɹ ɧɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɪɚɫɯɨɞɚ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɩɨ ɮɨɪɦɭɥɚɦ 6.26 - 6.29. 
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.˅଴ଵ˒ˑܪ           = ቆ ܳ˓.˒ˑ˅݉ܤ√ʹgቇଶ ଷ⁄ = ( ͳͻͷ͸ Ͳ,Ͷͻ ∙ ͸Ͳ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ ଷ⁄ = ͻ,ͳʹˏ (6.26) 

 ܳ˓.˒ˑ˅ = ܳ௠௔௫˒ˑ˅ − ܳʒЭʠ − ܳ˔ = ͶͶ͹ͳ,͹ − ͺͺ͵,ͺ͵ − ͳ͸͵ʹ,Ͳͺ =  (6.27) = ͳͻͷ͸ ˏଷ ˔⁄   
 

ɝɞɟ  ܳ௖ = ͳ͸͵ʹ,Ͳͺ ˏଷ⁄̝ − ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ  
.˅଴ଶ˒ˑܪ          = ቆ ܳ˓˒ˑ˅݉ߝ𝜎௡ܤ√ʹgቇଶ ଷ⁄ = ( ͳͻͷ͸Ͳ,Ͷͻ ∙ Ͳ,ͻʹͶ ∙ ͳ ∙ ͸Ͳ√ʹ ∙ ͻ,ͺͳ)ଶ ଷ⁄ = = ͻ,͸ͳ͸ ˏ 

(6.28) 

ߝ            = ͳ − Ͳ,ʹ ∙ ߦ + ሺ݊ − ͳሻߦ଴݊ ∙ ܾ˅଴ଵ˒ˑܪ = ͳ − Ͳ,ʹ ∙ Ͳ,͹ + ሺͷ − ͳሻ ∙ Ͳ,Ͷͷͷ ∙ ͻ,ͳʹͳʹ = Ͳ,ͻʹͶ (6.29) 

 
 ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ ɩɪɨɩɭɫɤɟ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 6.30. 
˅ˑ˒ܪ            = ˅଴ଶ˒ˑܪ − ଴˒ˑ˅ଶʹgߥߙ = ͻ,͸ͳ͸ − ͳ,ͳ ∙ ͳ,ʹʹଶʹ ∙ ͻ,ͺͳ = ͻ,ͷ͵͵ˏ (6.30) 

 
ɋɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ ɨɩɪɟɞɟɥɢɦ ɩɨ 

ɮɨɪɦɭɥɟ 6.31. 
            ଴ܸ˒ˑ˅ = ொ˓.˒ˑ˅ሺ∇ʣʞʢ−∇ʓʜʏሻሺʑ+ሺ௡−ଵሻఋʐ = ଵଽହ଺ሺଶ଴ଵ−ଵ଺଴ሻሺ଺଴+ሺହ−ଵሻ∙ଷሻ = ͳ,ʹʹ ˏ ˔⁄   (6.31) 

 
 Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɭɸ ɨɬɦɟɬɤɭ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ ɩɨ ɮɨɪɦɭɥɟ 6.32. 
        ∇ʣʞʢ˓ = ∇ʒʑ + ˅ˑ˒ܪ = ͳͻͳ + ͻ,ͷ͵͵ = ʹͲͲ,ͷ͵͵ˏ (6.32) 
 

 Ɋɚɫɱɟɬɧɚɹ ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ ɨɤɚɡɚɥɚɫɶ ɦɟɧɶɲɟ 
ɢɫɯɨɞɧɨɣ, ɩɨɷɬɨɦɭ ɨɫɬɚɟɬɫɹ ɪɚɜɧɚ 201 ɦ. 
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6.1.6 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɚ 
 

 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ ɩɪɨɢɡɜɨɞɹɬ ɩɨ ɫɯɟɦɟ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ. ɉɨ ɩɪɨɟɤɬɧɨɦɭ ɧɚɩɨɪɭ ܪ˒˓ =  ɨɩɪɟɞɟɥɹɟɦ ɤɨɨɪɞɢɧɚɬɵ ˕˔ܪ
ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ. Ɍɚɛɥɢɱɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɯ ɢ ɭ ɭɦɧɨɠɚɟɦ ɧɚ ܪ˔˕ ɢ ɫɬɪɨɢɦ ɤɪɢɜɭɸ Ⱥ-ȼ ɧɚ ɪɢɫɭɧɤɟ 6.1.  
 ɋɨɩɪɹɠɟɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɜɨɞɨɛɨɹ ɦɨɠɧɨ ɨɱɟɪɬɢɬɶ 
ɩɨ ɞɭɝɟ ɪɚɞɢɭɫɨɦ R. ȼɟɥɢɱɢɧɚ ɷɬɨɝɨ ɪɚɞɢɭɫɚ ɧɚɡɧɚɱɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɜɵɫɨɬɵ ɩɥɨɬɢɧɵ ɢ ɧɚɩɨɪɚ ɧɚ ɜɨɞɨɫɥɢɜɟ ɇ.  
 Ⱦɥɹ ɩɥɚɜɧɨɝɨ ɫɨɩɪɹɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɜɟɪɯɧɹɹ ɢ ɧɢɠɧɹɹ ɤɪɢɜɵɟ ɜ 
ɬɨɱɤɟ ɫɨɩɪɹɠɟɧɢɹ ɢɦɟɥɢ ɨɛɳɭɸ ɤɚɫɚɬɟɥɶɧɭɸ. Ⱦɥɹ ɜɵɫɨɤɢɯ ɩɥɨɬɢɧ ɷɬɚ 
ɤɚɫɚɬɟɥɶɧɚɹ ɨɛɪɚɡɭɟɬ ɩɪɹɦɨɥɢɧɟɣɧɵɣ ɭɱɚɫɬɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ. 
 ȼ ɬɚɛɥɢɰɟ 6.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ. 
 
Ɍɚɛɥɢɰɚ 6.1 – Ɍɚɛɥɢɰɚ Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ ɩɪɢ 9=˕˔ܪɦ 

x y x y x y x y 
0 1,13 4,5 0,24 9 2,30 13,5 5,95 

0,9 0,32 5,4 0,54 9,9 2,89 14,4 6,88 
1,8 0,06 6,3 0,90 10,8 3,55 15,3 7,86 
2,7 0,00 7,2 1,04 11,7 4,28 16,2 8,88 
3,6 0,05 8,1 1,78 12,6 5,08 17,1 9,97 

 

 
 

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 (ɟɫɥɢ 
ɞɨɛɚɜɥɟɧɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɨɬɜɟɪɫɬɢɟ, ɟɝɨ ɬɨɠɟ ɭɱɢɬɵɜɚɸɬ). Ɏɨɪɦɭɥɚ 6.33. 
            ℎˍ˓ = √ ܤଶ˓ሺܳߙ + ∑ ሻଶgయ˄ߜ = √ ͳ,ͳ ∙ Ͷͳ͵ͷ,ʹଶሺ͸Ͳ + Ͷ ∙ ͵ሻଶ ∙ ͻ,ͺͳయ = ͹,ͳͺ ˏ (6.33) 

 

ɝɞɟ  ߙ = ͳ,ͳ − ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ 

 
 ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ ɨɩɪɟɞɟɥɢɬɫɹ ɩɨ 
ɮɨɪɦɭɥɚɦ 6.34 ɢ 6.35. 
            ʡ଴ = ∇ʜʞʢ − ∇ʓʜʏ = ʹͲͲ − ͳ͸Ͳ = ͶͲˏ (6.34) 

ʡబߦ             = ʡ଴ℎˍ˓ = ͶͲ͹,ͳͺ = ͷ,ͷ͹ (6.35) 

 
 ɉɨ ɝɪɚɮɢɤɭ Ɇ.Ⱦ. ɑɟɪɬɨɭɫɨɜɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ φ 
(ɩɪɢɧɢɦɚɟɦ 𝜑 =0,9) ɢ ߦʡబ  ɨɩɪɟɞɟɥɹɟɦ: ߦʠ = 0,35; ߦʠ′′= 2,3. 

 ȼɵɱɢɫɥɹɟɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ ɩɨ ɮɨɪɦɭɥɚɦ 6.36 ɢ 6.37. 
            ℎ௖′ = ˓ˍℎ˔ߦ = Ͳ,͵ͷ ∙ ͹,ͳͺ = ʹ,ͷͳˏ (6.36) 

            ℎ′̝′ = ߦ ′̝′ℎˍ˓ = ʹ,͵ ∙ ͹,ͳͺ = ͳ͸,ͷͳˏ (6.37) 

  

Ƚɥɭɛɢɧɚ ɜ ɇȻ ℎʜʐ = ͳͲ,͵ ˏ, ℎ௖′′ > ℎʜʐ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɵɠɨɤ 
ɨɬɨɝɧɚɧɧɵɣ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɝɚɫɢɬɟɥɢ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ. Ⱦɚɥɟɟ 
ɩɪɨɢɡɜɟɞёɧ ɪɚɫɱёɬ ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ. 
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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 6.38. 
            ℎ = ∇ʜʞʢ − ∇ʞʝʓ = ʹͲͲ − ͳͷ͹ = Ͷ͵ˏ (6.38) 

 Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɪɨɣɫɬɜ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 6.39. 
           ∇ʞʝʓ = ∇ʓʜʏ − ͵ = ͳ͸Ͳ − ͵ = ͳͷ͹ˏ (6.39) 

 
 ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬɵ ɞɥɹ n = 0,1: 
 ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɢɡ ɭɫɥɨɜɢɹ ɧɟɞɨɩɭɳɟɧɢɹ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 
ɧɚɩɪɹɠɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 6.40. 
′௡ܤ              = ℎ√ ௪ߩ˄ߩ ሺͳ − ݊ሻ + ݊ሺʹ − ݊ሻ − ଵߙ = Ͷ͵√ʹͶͳͲ ሺͳ − Ͳ,ͳሻ + Ͳ,ͳሺʹ − Ͳ,ͳሻ − Ͳ,ͷ = 

= ͵ͳ,͸ͳ ˏ 

 

(6.40) 

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

௪ߩ  − ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ; 
˄ߩ  −ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ 

 
 ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɢɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ 
ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 6.41. 
′′௡ܤ             = ఊ𝑛ℎ௧௚𝜑ቀ 𝜌˄𝜌ೢ+௡−ఈభቁ = ଵ,ଶହ∙ସଷ௧௚ଷହ°ቀమరభబ+଴,ଵ−଴,ହቁ = ͵ʹ,ʹͷ ˏ  (6.41) 
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ɝɞɟ ߛ௡ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ, 
ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɩɥɨɬɢɧɵ, ߛ௡ = ͳ,ʹͷ ɞɥɹ I ɤɥɚɫɫɚ; 
 
 𝜑 = ͵ͷ° − 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 38,39 

0,2 32,23 36,56 

0,3 33,08 34,90 

0,4 34,21 33,39 

 
 ɉɨ ɪɢɫɭɧɤɭ 6.2 ɨɩɪɟɞɟɥɟɧɚ ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ: 34 ɦ. 
 

 
Ɋɢɫɭɧɨɤ 6.2 – Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ 
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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 6.42. 
          ݈௖ = ܾ + ˄ߜ = ͳʹ + ͵ = ͳͷ ˏ (6.42) 

 
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 0,8 ɦ.  
  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 Ȼɵɤɢ 
 
Ɇɟɠɞɭ ɫɬɚɧɰɢɨɧɧɨɣ ɢ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɶɸ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɟɦ 

ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬɨɣ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɩɨɩɚɞɚɧɢɹ ɛɪɵɡɝ ɨɬɛɪɚɫɵɜɚɟɦɨɣ ɫɬɪɭɢ 
ɧɚ ɡɞɚɧɢɟ Ƚɗɋ. 

 
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 – 3 ɦ, ɜɵɫɨɬɚ – 4 ɦ. ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ 
ɭɫɬɪɨɟɧɚ ɫɦɨɬɪɨɜɚɹ ɝɚɥɟɪɟɹ ɲɢɪɢɧɨɣ 2 ɦ, ɜɵɫɨɬɨɣ 3 ɦ. 

 
6.3.6 ɗɥɟɦɟɧɬɵ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɩɥɨɬɢɧɵ 
 

 ɐɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 
ɞɚɜɥɟɧɢɹ ɧɚ ɩɥɨɬɢɧɭ. ɂɯ ɩɪɢɦɟɧɹɸɬ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ. 
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 Ɍɨɥɳɢɧɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 6.43. 
ˊߜ            = ௠.˓ˍܬ௡ߛˊܪ∆ = ʹʹ,ͻͺ ∙ ͳ,ʹͷͳͷ = ͳ,ͻͳͷˏ (6.43) 

 
ɝɞɟ  ߛ௡ = ͳ,ʹͷ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ; 

ˊܪ∆  = ʹʹ,ͻͺˏ − ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ; 
௠.˓ˍܬ  =  ͳͷ − ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ ɞɥɹ ɫɤɚɥɶɧɵɯ 

ɝɪɭɧɬɨɜ. 
௔௦ܪ            = Ͳ,͵ ∙ ௠௔௫ܪ = Ͳ,͵ ∙ ͵ͺ,͵ = ͳͳ,Ͷͻˏ (6.44) 
 
ɝɞɟ ܪ௠௔௫ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ: 
௠௔௫ܪ           = ∇ʜʞʢ − ∇ʢʜʐ௠𝑖௡ = ʹͲͲ − ͳ͸ͳ,͹ = ͵ͺ,͵ˏ (6.45) 
 

ɝɞɟ ∇ʢʜʐ௠𝑖௡ − ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɇȻ ɩɪɢ Q˔.˒ = ͳ͹Ͳ ˏଷ ˔⁄  
  

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 6.46. 
ˊܪ∆            = ௠௔௫ܪ − ௔௦ܪ = ͵ͺ,͵ − ͳͳ,Ͷͻ = ʹ͸,ͺͳˏ (6.46) 
 
 Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɨɩɪɟɞɟɥɹɟɦ 
ɩɨ ɮɨɪɦɭɥɟ 6.47. 
           ݈ˊ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻܤ௡ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻ ∙ ͵Ͷ = ͳ,͹ ÷ ͵,Ͷˏ (6.47) 
 
ɝɞɟ ܤ௡ = ͵Ͷˏ − ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
 
 ɉɪɢɧɢɦɚɟɦ ݈ˊ = ͵ˏ 
 Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ 6.48 
           ℎˊ = ሺͲ,ͷ ÷ Ͳ,ͺሻܪ௠௔௫ = ሺͲ,ͷ ÷ Ͳ,ͺሻ ∙ ͵ͺ,͵ = ͳͻ,ͳͷ ÷ ͵Ͳ,͸Ͷˏ (6.48) 
 
 ɉɪɢɧɢɦɚɟɦ ℎˊ = ʹͶ,ͻˏ 
 Ⱦɪɟɧɚɠ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ ɞɢɚɦɟɬɪɨɦ 300 ɦɦ ɫ ɲɚɝɨɦ 2 ɦ. 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɞɪɟɧɚɠɧɵɦɢ ɢ ɰɟɦɟɧɬɚɰɢɨɧɧɵɦɢ ɫɤɜɚɠɢɧɚɦɢ ɩɪɢɧɢɦɚɟɦ 
8ɦ. Ƚɥɭɛɢɧɚ ɫɤɜɚɠɢɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 6.49. 
           ℎˇ˓ = ሺͲ,ͷ ÷ Ͳ,͹ሻℎˊ = ሺͲ,ͷ ÷ Ͳ,͹ሻ ∙ ʹͶ,ͻ = ͳʹ,Ͷͷ ÷ ͳ͹,Ͷ͵ˏ (6.49) 
 
 ɉɪɢɧɢɦɚɟɦ ℎˇ˓ = ͳͶ,ͻˏ 
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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 = ͸Ͷͷ,ͺʹ ˏଶ 
 ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 6.50. 
ˎ˒ܩ           = ܵ˒ˎ ∙ ܾ ∙ g ∙ ܾ˄ߩ + ˄ߜ = ͸Ͷͷ,ͺʹ ∙ ͳʹ ∙ ͻ,ͺͳ ∙ ʹͶͲͲͳʹ + ͵ = ͳʹͳ͸Ͷ,ʹʹ ˍʜ ˏ⁄  (6.50) 

 
ɝɞɟ ܵ˒ˎ = ͸Ͷͷ,ͺʹ ˏଶ − ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ; 

 ܾ = ͳʹ ˏ − ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; 
˄ߜ  = ͵ ˏ − ɬɨɥɳɢɧɚ ɛɵɤɚ; 

˄ߩ  = ʹͶͲͲ ˍˆ ˏଶ − ⁄ ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ. 
 

 Ɍɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ܩ˒ˎ ɬɚɤɠɟ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɫ 
ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ AutoCad: 
 ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɚ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ 6.51. 
˄ܩ            = ܵ˄ ∙ ˄ߜ ∙ ρ˄ ∙ gܾ + ˄ߜ = ͳͲ͵ͻ,ʹ͸ ∙ ͵ ∙ ʹͶͲͲ ∙ ͻ,ͺͳͳʹ + ͵ = Ͷͺͻ͵,͸ͻ ˍʜ ˏ⁄  (6.51) 

 
ɝɞɟ  ܵ˄ = ͳͲ͵ͻ,ʹ͸ˏଶ − ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɵɤɚ. 

˄ߜ   = ͵ ˏ − ɬɨɥɳɢɧɚ ɛɵɤɚ; 
 

 ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ 6.52. 
           ܳˊ = Ͳ,Ͳͷͷ݂√݂g = Ͳ,Ͳͷͷ ∙ ͳʹ͸√ͳʹ͸ ∙ ͻ,ͺͳ = ͹͸͵,ͳͳˍʜ (6.52) 
 
ɝɞɟ  ݂ − ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ 6.53. 
         ݂ = ሺ∇ʣʞʢ − ∇ʒʑ + Ͳ,ͷሻ ∙ ܾ = ሺʹͲͳ − ͳͻͳ + Ͳ,ͷሻ ∙ ͳʹ = ͳʹ͸ˏଶ (6.53) 
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ɝɞɟ  ܾ − ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ 
 

ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɹɬ ɤ ɩɨɝɨɧɧɨɦɭ ɦɟɬɪɭ ɞɥɢɧɵ ɫɟɤɰɢɢ ɩɨ ɮɨɪɦɭɥɟ 6.54. 
ˊݍ             = ܳˊܾ + ˄ߜ = ͹͸͵,ͳͳͳʹ + ͵ = ͷͲ,ͺ͹ ˍʜ ˏ⁄  (6.54) 

 
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 6.55. 
            ܶ˅ = ʹ௪gℎଵଶߩ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ Ͷ͵ଶʹ = ͻͲ͸ͻ,͵ͷ ˍʜ ˏ⁄  (6.55) 

 
ɝɞɟ ℎଵ = ∇ʜʞʢ − ∇˒ˑˇ = ʹͲͲ − ͳͷ͹ = Ͷ͵ˏ 

 
-ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɨ ɮɨɪɦɭɥɟ 6.56. 

            ܶː = ʹ௪gℎଶଶߩ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ Ͷ,͹ଶʹ = ͳͲͺ,͵ͷ ˍʜ ˏ⁄  
(6.56) 

 
ɝɞɟ ℎଶ = ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇ = ͳ͸ͳ,͹ − ͳͷ͹ = 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. Ɉɩɪɟɞɟɥɹɟɦ ɟё ɩɨ ɮɨɪɦɭɥɟ 6.57. 
           ˓˅ˊ˅ = ௪gℎଵߩ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ Ͷ,͹ = Ͷ͸,ͳͲ͹ ˍʜ ˏଶ⁄  (6.57) 

 
ɝɞɟ ℎଵ = ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇ = ͳ͸ͳ,͹ − ͳͷ͹ = Ͷ,͹ˏ 
 
 ɋɢɥɭ ɜɡɜɟɲɟɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 6.58. 
           ܹ˅ ˊ˅ = ˒௪gܵэߩ = ௡ሺ∇ʢʜʐ௠𝑖௡ܤ௪gߩ − ∇˒ˑˇሻ == ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ∙ ʹͶ,͹ ∙ Ͷ,͹ = ͳͳ͵ͺ,ͺͶ ˍʜ ˏ⁄   

 

(6.58) 
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ɝɞɟ ܵэ˒ = ௡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 [2]. 
 Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɩɨ ɮɨɪɦɭɥɚɦ 6.59 - 6.61. 
ௗܪ            = ∇ʜʞʢ − ∇ʢʜʐ௠𝑖௡ = ʹͲͲ − ͳ͸ͳ,͹ = ͵ͺ,͵ˏ (6.59) 

௔௦ܪ            = Ͳ,͵ ∙ ௗܪ = Ͳ,͵ ∙ ͵ͺ,͵ = ͳͳ,Ͷͻˏ (6.60) 

ௗ௥ܪ            = Ͳ,ͳ ∙ ௗܪ = Ͳ,ͳ ∙ ͵ͺ,͵ = ͵,ͺ͵ˏ (6.61) 

 
 ɉɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɝɪɚɦɦɵ AutoCAD. 
 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɥɨɬɢɧɭ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 6.62. 
           ˗ܹ = ˒௪gܵэߩ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳͺ͵,ͳ = ͳ͹ͻ͸,Ͳͳˍʜ (6.62) 

 
ɝɞɟ ܵэ˒ = ͳͺ͵,ͳˏʹ − ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, 
ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ. 
 

6.4.6 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 
 Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 6.63. 
ː݌            = ːߛ ℎː݃ݐଶ(Ͷͷ − 𝜑ː ʹ⁄ ൯ = ͳͳ ∙ ͳ ∙ ଶ(Ͷͷ݃ݐ − ʹʹ ʹ⁄ ൯ = = ͷ,Ͳͳ ˍʜ ˏଶ⁄  

 

(6.63) 

 
ɝɞɟ ːߛ = ͳͳˍʜ/ˏଷ − ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ 

 ℎː = ͳˏ − ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ 
 𝜑ː = ʹʹ° − ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ 

 
 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 6.64. 
ːܧ            = ʹːℎː݌ = ͷ,Ͳͳ ∙ ͳʹ = ʹ,ͷͲͷ ˍʜ ˏ⁄  (6.64) 
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 Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 
ɮɨɪɦɭɥɟ 6.65. 
′˓ˆ.ʏ݌            = ːߛ ℎː݃ݐଶ ቀͶͷ − 𝜑ˆ˓ ʹ⁄ ቁ = ͳͳ ∙ ͳ ∙ ଶቀͶͷ݃ݐ − ͵ͷ ʹ⁄ ቁ = = ʹ,ͻͺͳ ˍʞ˃  

 

(6.65) 

 
ɝɞɟ 𝜑ˆ˓ = ͵ͷ° − 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 6.66. 
′′˓ˆ.ʏ݌            = ሺːߛ ℎː+̂ߛ ˓˅́ ˅ℎˆ˓ሻ݃ݐଶ ቀͶͷ − 𝜑ˆ˓ ʹ⁄ ቁ = ሺͳͳ ∙ ͳ + ͳ͸,Ͷ ∙  ∙ ͵ሻ݃ݐଶቀͶͷ − ͵ͷ ʹ⁄ ቁ = ͳ͸,͵ͳͶ ˍʞ˃   

(6.66) 

 
 ɍɞɟɥɶɧɵɣ ɜɟɫ ɜɡɜɟɲɟɧɧɨɝɨ ɝɪɭɧɬɚ ̂ߛ ˓˅́ ˅ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 6.67. 
ߛ̂            ˓˅́ ˅ = ߛ̂ ˓ − ሺͳ − ݊଴ሻߛ௪ = ʹͶ − ሺͳ − Ͳ,ʹͶሻ ∙ ͳͲ = ͳ͸,Ͷ ˍʜ ˏଷ⁄  (6.67) 

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

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

 
 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɫ ɭɱɟɬɨɦ ɧɚɧɨɫɨɜ ɪɚɜɧɚ 
ɩɥɨɳɚɞɢ ɷɩɸɪɵ ɩɨ ɮɨɪɦɭɥɟ 6.68. 
˅˃ܧ            = ܵэ˒ = ௣ʏ.ˆ˓′ +௣ʏ.ˆ˓′′ଶ ∙ ℎˆ˓ = ଶ,ଽ଼ଵ+ଵ଺,ଷଵସଶ ∙ ͵ = ʹͺ,ͻͶ ˍʜ ˏଷ⁄   

 

(6.68) 

 
 ɉɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɧɚ ɩɥɨɬɢɧɭ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 6.69. 
′′˓ˆ.ʞ݌            = ሺ̂ߛ ˓˅́ ˅ℎˆ˓ሻ݃ݐଶ ቀͶͷ + 𝜑ˆ˓ ʹ⁄ ቁ = ሺͳ͸,Ͷ ∙ ͵ሻ݃ݐଶቀͶͷ + ͵ͷ ʹ⁄ ቁ = = ͳͺͳ,ͷ͸ ˍʞ˃   

(6.69) 

 
 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɪɚɜɧɚ ɩɥɨɳɚɞɢ ɷɩɸɪɵ ɩɨ 
ɮɨɪɦɭɥɟ 6.70. 
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˔˃˒ܧ           = ܵэ˒ = ʹ′′˓ˆ.ʞ݌ ∙ ℎˆ˓ = ͳͺͳ,ͷ͸ʹ ∙ ͵ = ʹ͹ʹ,͵Ͷ ˍʜ ˏଷ⁄  (6.70) 

 
6.4.7 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 

 
 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɪɚɫɱɟɬɧɨɦ 
ɫɥɭɱɚɟ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ 6.71. 
              ܹ˅ ˑˎː = Ͳ,ͷߩ௪gℎଵ% ቀ𝜆̅𝜋 + ℎబଶ ቁ = Ͳ,ͷ ∙ ͳͲͲͲ ∙ ͳͲ ∙ ʹ,ͷ͸ ∙  ∙ ቀଶ଼,ଷ଺ଶଷ,ଵସ + ଴,଻ଶ଺ଶ ቁ = ͳʹͲ,ʹ͸ʹ ˍʜ  

 

(6.71) 

 
ɝɞɟ ℎଵ% = ʹ,ͷ͸ˏ − ɜɵɫɨɬɚ ɜɨɥɧɵ 1%-ɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ; 𝜆̅ = ʹͺ,͵͸ʹˏ − ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ; 
           ℎ଴ = ℎଵ%ଶ𝜆̅ߨ = ͵,ͳͶ ∙ ʹ,ͷ͸ଶʹͺ,͵͸ʹ = Ͳ,͹ʹ͸ˏ (6.72) 

 
 Ʌɢɧɢɹ ɞɟɣɫɬɜɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚɯɨɞɢɬɫɹ 
ɧɢɠɟ ɨɬɦɟɬɤɢ ɇɉɍ ɧɚ ɜɟɥɢɱɢɧɭ, ɨɩɪɟɞɟɥɹɟɦɭɸ ɩɨ ɮɨɪɦɭɥɟ 6.73. 
௖ݕ            = 𝜆ʹ̅ߨ − ͵ͅ ℎଵ% = ʹͺ,͵͸ʹʹ ∙ ͵,ͳͶ − ͵ͅ ∙ ʹ,ͷ͸ = ͵,ͷͷ͸ˏ (6.73) 

  
ɗɩɸɪɭ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɬɪɟɭɝɨɥɶɧɢɤɚ, 

ɨɫɧɨɜɚɧɢɟ ɤɨɬɨɪɨɝɨ ɩɚɪɚɥɥɟɥɶɧɨ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ, ɨɞɧɚ ɜɟɪɲɢɧɚ 
ɬɪɟɭɝɨɥɶɧɢɤɚ, ɥɟɠɚɳɚɹ ɧɚ ɨɫɧɨɜɚɧɢɢ, ɪɚɫɩɨɥɨɠɟɧɚ ɧɟ ɜɵɲɟ ͳ,ͳℎଵ% ɧɚɞ ɇɉɍ, ɚ 
ɞɪɭɝɚɹ ɧɟ ɧɢɠɟ ͺℎଵ% ɇɉɍ. 
 

6.5. Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɨɢɡɜɟɞɟɧɚ ɩɨ ɦɟɬɨɞɭ ɩɪɟɞɟɥɶɧɵɯ 
ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ). 
 Ɋɚɫɱёɬ ɩɥɨɬɢɧɵ ɛɭɞɟɦ ɜɟɫɬɢ ɫ ɭɱёɬɨɦ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɬɨɥɶɤɨ ɩɨ 
ɤɨɧɬɚɤɬɭ ɛɟɬɨɧɚ ɫ ɨɫɧɨɜɚɧɢɟɦ ɛɟɡ ɭɱёɬɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. ȼ 
ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱёɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ 
ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. Ɉɰɟɧɤɚ ɨɛɳɟɣ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɟɱɟɧɢɢ ɧɚ ɭɪɨɜɧɟ ɟё ɩɨɞɨɲɜɵ. 
 ɂɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ, ɜ ɪɚɫɱёɬɟ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ 
ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ «–», ɪɚɫɬɹɝɢɜɚɸɳɢɟ – ɫɨ ɡɧɚɤɨɦ «+»  
 Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱёɬɚ ɫɨɫɬɚɜɥɟɧɚ ɬɚɛɥɢɰɚ 6.2, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɧɵ ɜɫɟ 
ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ.  
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 Ɍɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɫɢɥ ɨɩɪɟɞɟɥɟɧɵ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɝɪɚɦɦɵ AutoCad. 
 Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 6.2. 
 
 
Ɍɚɛɥɢɰɚ 6.2 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

Ɉɛɨɡɧɚɱ.ɫɢɥɵ ߛ௙ ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ 
Ɇɨɦɟɧɬ, 

ɤɇ·ɦ ܶ˅  1,0 ՜ 9069,35 14,33 129963,79 ܶː  1,0 ՚ 108,35 1,57 -169,78 0,95 ˄ܩ ՝ 4649,00 4,95 -23722,42 0,95 ˎ˒ܩ ՝ 11556,01 2,66 -30692,77 ܹ˅ ˊ˅ 1,0 ՛ 1138,84 0,00 0,00 ˗ܹ 1,0 ՛ 1796,01 12,49 23749,21 ܧː 1,2 ՜ 3,01 3,33 10,01 ܧ˒ː 0,8 ՚ 217,87 1,00 217,87 1,2 ˅˃ܧ ՜ 34,73 1,23 42,68 ܹ˅ ˑˎː 1,0 ՜ 120,26 39,44 4743,13 0,9 ˊݍ ՝ 45,78 13,21 -604,61 
 
 Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ 
ɪɚɫɱɟɬɟ ɧɚ 1 ɩ.ɦ.) ɜɵɩɨɥɧɹɸɬ ɩɨ ɮɨɪɦɭɥɚɦ 6.74 – 6.78. 
 Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
           𝜎௨̟ = − 𝑁஻𝑛 + ଺∑ʛ஻𝑛మ = − ଶ଼଻ଷଽ,ଶଶଷସ + ଺∙ଵ଴ଶଽ଴଻,଻ସଷସమ = −͵ͳͳ,ͳͷ ˍʜ ˏଶ⁄    

(6.74) 
 
ɝɞɟ ܰ − ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; 

 ʛ − ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; 
௡ܤ  − ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

           𝜎௫௨ = 𝜎௬௨݉௨ଶ − ௗ௨ሺͳܪ௪ߛ − ݉௨ଶሻ = −͵ͳͳ,ͳͷ ∙ Ͳଶ − ͳͲ ∙ Ͷ͵ ∙  ∙ ሺͳ − Ͳሻ = −Ͷ͵Ͳ ˍʜ ˏଶ⁄   
(6.75) 

 
ɝɞɟ ܪௗ௨ = ∇ʜʞʢ − ∇ʞʝʓ = ʹͲͲ − ͳͷ͹ = Ͷ͵ˏ − ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ 
ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; 

 ݉௨ =  ଵߙ݃ݐ
ଵߙ  − ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ.  

 
 Ɍɚɤ ɤɚɤ ɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ ߙ݃ݐଵ = Ͳ 
 



78 
 

          𝜏௫௬௨ = ௗ௨ܪ௪ߛ) + 𝜎௬௨൯݉௨ = ሺͳͲ ∙ Ͷ͵ − ͵ͳͳ,ͳͷሻ ∙ Ͳ = Ͳ (6.76) 
         𝜎ଵ௨ = 𝜎௬௨ሺͳ + ݉௨ଶሻ + ௗ௨݉௨ଶܪ௪ߛ = −͵ͳͳ,ͳͷ ∙ ሺͳ + Ͳଶሻ + ͳͲ ∙ Ͷ͵ = = −͵ͳͳ,ͳͷ ˍʜ ˏଶ⁄   

(6.77) 

           𝜎ଷ௨ = ௪ʜௗ௨ߛ− = −ͳͲ ∙ Ͷ͵ = −Ͷ͵Ͳ ˍʜ ˏଶ⁄  (6.78) 

 
 Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɚɦ 6.79 – 6.83. 
           𝜎௬௧ = − 𝑁஻𝑛 − ଺∑ʛ஻𝑛మ = − ଶ଼଻ଷଽ,ଶଶଷସ − ଺∙ଵ଴ଶଽ଴଻,଻ସଷସమ = −ͳ͵͹ͻ,͵ͻ ˍʜ ˏଶ⁄    

(6.79) 

           𝜎௫௧ = 𝜎௬௧݉௧ଶ − ௗ௧ܪ௪ߛ ሺͳ − ݉௧ଶሻ = −ͳ͵͹ͻ,͵ͻ ∙ Ͳ,ͺͳଶ − ͳͲ ∙ Ͷ,͹ ∙ ∙ ሺͳ − Ͳ,ͺͳଶሻ = −ͻʹͳ,ͳͺ ˍʜ ˏଶ⁄   
 

(6.80) 

 
ɝɞɟ ܪௗ௧ = ∇ʢʜʐ௠𝑖௡ − ∇ʞʝʓ = ͳ͸ͳ,͹ − ͳͷ͹ = Ͷ,͹ˏ − ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ 
ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ; 
 ݉௧ = ଶߙ݃ݐ = °ͻ͵݃ݐ = Ͳ,ͺͳ 
ଶߙ  = ͵ͻ° − ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. 
           𝜏௫௬௧ = ௗ௧ܪ௪ߛ)− + 𝜎௬௧൯݉௧ = −ሺͳͲ ∙ Ͷ,͹ − ͳ͵͹ͻ,͵ͻሻ ∙ Ͳ,ͺͳ = = ͳͲ͹ͻ,ʹͶ ˍʜ ˏଶ⁄   

 
(6.81) 

           𝜎ଷ௧ = 𝜎௬௧ሺͳ + ݉௧ଶሻ + ௗ௧ܪ௪ߛ ݉௧ଶ = −ͳ͵͹ͻ,͵ͻ ∙ ሺͳ + Ͳ,ͺͳଶሻ + ͳͲ ∙ ∙ Ͷ,͹ ∙ Ͳ,ͺͳଶ = −ʹͲͲʹ,͵͵ ˍʜ ˏଶ⁄   
 

(6.82) 

           𝜎ଵ௧ = ௗ௧ܪ௪ߛ− = −ͳͲ ∙ Ͷ,͹ = −Ͷ͹ ˍʜ ˏଶ⁄  (6.83) 

 
ɝɞɟ  𝜎௨̟ , 𝜎௫௨ , 𝜎௬௧ , 𝜎௫௧ − ɧɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɢ 

ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɭ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɟɣ,ˍʜ ˏଶ⁄ ;  

 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⁄ ; 
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ܰ − 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; ܤௗ − ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ; ݉௨, ݉௧ −  ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ 
ɫɟɱɟɧɢɹ; ܪௗ௨, ௗ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 ɫɜɟɞɟɧɵ 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  -311,15 𝜎௬௧ -1379,39 𝜎௫௨ -430,00 𝜎௫௧ -921,18 𝜏௫௬௨  0,00 𝜏௫௬௧  1079,24 𝜎ଵ௨ -311,15 𝜎ଵ௧ -47,00 𝜎ଷ௨ -430,00 𝜎ଷ௧ -2002,33 
 

6.5.1 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
 ɉɨɫɥɟ ɜɵɱɢɫɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
 ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 6.84. 
௡ߛ            · ௟௖ߛ · |𝜎ˊ| ൑ ௖ߛ · ܴ௕ (6.84) 
 
ɝɞɟ ܴ௕ = ʹͺͲͲ ˍʜ ˏଶ⁄ − ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ (ɦɚɪɤɚ ȼ5) ߛ௡ = ͳ,ʹͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɞɥɹ 
ɫɨɨɪɭɠɟɧɢɣ II  ɤɥɚɫɫɚ; ߛ௟௖ = ͳ − ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ; ߛ௖ = Ͳ,ͻ − ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ; 
           ͳ,ʹͷ · ͳ · |−ʹͲͲʹ,͵͵| ൑ Ͳ,ͻ · ʹͺͲͲ 
           ʹͷͲʹ,ͻͳ ൑ ʹͷʹͲ 
 



80 
 

 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. 
Ɏɨɪɦɭɥɚ 6.85. 
           𝜎௬௨ < Ͳ (6.85) 
           −͵ͳͳ,ͳͷ < Ͳ 
 
 ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ. Ɏɨɪɦɭɥɚ 6.86. 
           |𝜎௬௨| ൒ Ͳ,ʹͷߛ௪ܪௗ௨ (6.86) 

           |−͵ͳͳ,ͳͷ| ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ Ͷ͵ 
           ͵ͳͳ,ͳͷ ൒ ͳͲ͹,ͷ 

 
 ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ 
ɩɪɨɱɧɨɫɬɢ. 
 

6.6. Ɋɚɫɱёɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 
 ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɨɫɧɨɜɚɧɢɹ, ɬɨ ɟɫɬɶ ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ 
ɫɨɨɪɭɠɟɧɢɹ. ɉɥɨɬɢɧɵ ɪɚɫɫɱɢɬɵɜɚɸɬ ɧɚ ɫɞɜɢɝ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ 
ɫɨɫɬɨɹɧɢɸ – ɩɨ ɩɨɬɟɪɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. 
 Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ 
ɫɞɜɢɝɚ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɪɚɫɱёɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɛɨɛɳёɧɧɨɣ ɧɟɫɭɳɟɣ 
ɫɩɨɫɨɛɧɨɫɬɢ (ɫɢɥɵ, ɫɨɩɪɨɬɢɜɥɹɸɳɟɣɫɹ ɫɞɜɢɝɭ). Ɏɨɪɦɭɥɚ 6.87. 
           ܴ = ˄ܩ) + ˎ˒ܩ + ˊݍ − ܹ˅ ˊ˅ − ˗ܹ൯ · 𝜑݃ݐ + ː˒ܧ ∙ ௖ߛ + ˔ · 𝜔 = = ሺͶ͸Ͷͻ,ͲͲ + ͳͳͷͷ͸,Ͳͳ + Ͷͷ,͹ͺ − ͳͳ͵ͺ,ͺͶ − ͳ͹ͻ͸,Ͳͳሻ · °ͷ͵݃ݐ + +ʹͳ͹,ͺ͹ ∙ Ͳ,͹ + ͳͲͲ · ʹͶ,͹ = ͳͳͻͶ͵,͸͹ ˍʜ ˏ⁄   

 
 

(6.87) 

 
ɝɞɟ 𝜑 = ͵ͷ° − ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɞɥɹ ɝɪɭɧɬɚ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ; ߛ௖ = Ͳ,͹ − ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɞɥɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ; ˔ = ͳͲͲ ˍʜ ˏଶ⁄ − ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɫɤɚɥɵ; 𝜔 = ௡ܤ ∙ ͳ = ʹͶ,͹ˏଶ − ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ 
ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 
 ɋɞɜɢɝɚɸɳɚɹ ɫɢɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 6.88. 
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ܨ           = ܶ˅ − ܶː + ܹ˅ ˑˎː + ːܧ + ˅˃ܧ = ͻͲ͸ͻ,͵ͷ − ͳͲͺ,͵ͷ + ͳʹͲ,ʹ͸ +͵,Ͳͳ + ͵Ͷ,͹͵ = ͻͳͳͺ,ͻͻ ˍʜ ˏ⁄   

 
 

(6.88) 
 
 ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ ɧɟɪɚɜɟɧɫɬɜɚ 6.89. 
௖ߛ             · ௟௖ߛ  ܴ · ܨ ൒  ௡ (6.89)ߛ

 
ɝɞɟ ߛ௡ = ͳ,ʹͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ; ߛ௟௖ = ͳ − ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ; ߛ௖ = Ͳ,ͻͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ. 
            Ͳ,ͻͷ · ͳͳͻͶ͵,͸͹  ͳ · ͻͳͳͺ,ͻͻ ൒ ͳ,ʹͷ 

           ͳ,ʹ͸ ൒ ͳ,ʹͷ 
 
 ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ 
ɨɫɧɨɜɚɧɢɸ. 
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7 Ɉɯɪɚɧɚ ɬɪɭɞɚ. ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 
7.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
 
Ɉɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ Ɂɟɣɫɤɨ-Ⱥɦɭɪɫɤɨɣ Ƚɗɋ 

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

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɥɟɠɢɬ ɧɚ ɫɨɛɫɬɜɟɧɧɢɤɟ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ Ɂɟɣɫɤɨ-
Ⱥɦɭɪɫɤɨɣ Ƚɗɋ ɨɫɧɚɳɚɟɦ ɤɨɧɬɪɨɥɶɧɨ–ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ ɞɥɹ 
ɨɬɫɥɟɠɢɜɚɧɢɹ ɧɚɩɪɹɠɟɧɧɨ–ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ, ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɪɟɠɢɦɚ, ɫɟɣɫɦɨɤɨɧɬɪɨɥɹ. 
ȼɜɨɞɢɦ ɜ ɫɨɫɬɚɜ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɫɩɟɰɢɚɥɶɧɨɟ ɩɨɞɪɚɡɞɟɥɟɧɢɟ, 
ɡɚɞɚɱɚ ɤɨɬɨɪɨɝɨ – ɢɡɦɟɪɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɄɂȺ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, 
ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɢ ɨɰɟɧɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɜɟɥɢɱɢɧ 
ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɫɨɛɫɬɜɟɧɧɢɤ 
ȽɌɋ ɪɚɡɪɚɛɚɬɵɜɚɟɬ ɞɟɤɥɚɪɚɰɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ 
ɞɨɤɭɦɟɧɬɨɦ, ɫɨɞɟɪɠɚɳɢɦ ɫɜɟɞɟɧɶɹ ɨ ɫɨɨɬɜɟɬɫɬɜɢɢ ȽɌɋ ɤɪɢɬɟɪɢɹɦ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. 

 
7.2 Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ 

ɪɚɛɨɬɧɢɤɨɜ Ɂɟɣɫɤɨ-Ⱥɦɭɪɫɤɨɣ Ƚɗɋ 
 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ, ɪɟɦɨɧɬ ɢ ɨɪɝɚɧɢɡɚɰɢɹ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɧɚɛɠɚɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɬɟɪɪɢɬɨɪɢɹ ɢ ɚɤɜɚɬɨɪɢɹ, ɝɞɟ 
ɨɧɢ ɪɚɡɦɟɳɚɸɬɫɹ, ɚ ɬɚɤɠɟ ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɪɟɞɫɬɜɚ 
ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɞɟɣɫɬɜɭɸɳɢɦ 
ɋɬɪɨɢɬɟɥɶɧɵɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ (ɋɇɢɉ), ɇɨɪɦɚɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɢ ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, 
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ɬɪɟɛɨɜɚɧɢɹɦ Ɋɟɱɧɨɝɨ ɪɟɝɢɫɬɪɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, Ɋɨɫɫɢɣɫɤɨɝɨ ɪɟɝɢɫɬɪɚ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, Ɏɟɞɟɪɚɥɶɧɨɦɭ ɡɚɤɨɧɨɦ «Ɉɛ ɨɫɧɨɜɚɯ ɨɯɪɚɧɵ 
ɬɪɭɞɚ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ» ɢ, ɋɚɧɢɬɚɪɧɵɦ ɩɪɚɜɢɥɚɦ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ, ɧɨɪɦɚɬɢɜɧɵɦ ɚɤɬɚɦ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 
Ƚɨɫɝɨɪɬɟɯɧɚɞɡɨɪɚ Ɋɨɫɫɢɢ, Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ, 
ɉɪɚɜɢɥɚɦ ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ, ɉɪɚɜɢɥɚɦ 
ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɉɪɚɜɢɥɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ ɢ ɢɧɵɦ ɞɟɣɫɬɜɭɸɳɢɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɢ ɨɬɪɚɫɥɟɜɵɦ ɧɨɪɦɚɬɢɜɧɵɦ 
ɢ ɩɪɚɜɨɜɵɦ ɚɤɬɚɦ. 

Ɉɬɫɬɭɩɥɟɧɢɹ ɨɬ ɬɪɟɛɨɜɚɧɢɣ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɪɚɜɢɥ ɤɚɤ ɩɪɢ 
ɨɛɫɥɭɠɢɜɚɧɢɢ ɞɟɣɫɬɜɭɸɳɟɝɨ, ɬɚɤ ɢ ɜɧɨɜɶ ɜɜɨɞɢɦɨɝɨ ɢɥɢ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɜɜɟɞɟɧɢɹ ɧɨɜɵɯ ɧɨɪɦɚɬɢɜɧɵɯ 
ɚɤɬɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 

Ɉɫɧɨɜɧɵɦɢ ɡɚɞɚɱɚɦɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɚɧɢɬɚɪɢɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɣ 
Ƚɗɋ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ 
ɛɟɡɨɩɚɫɧɵɦ ɩɪɢɟɦɚɦ ɪɚɛɨɬ, ɩɪɢɟɦɚɦ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɩɪɢ ɧɟɫɱɚɫɬɧɵɯ 
ɫɥɭɱɚɹɯ, ɜɵɹɜɥɟɧɢɟ ɢ ɭɫɬɪɚɧɟɧɢɟ ɩɪɢɱɢɧ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ, 
ɩɨɜɵɲɟɧɢɟ ɤɭɥɶɬɭɪɵ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɪɚɡɪɚɛɨɬɤɚ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɢ ɫɧɢɠɟɧɢɸ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ ɢ 
ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ. 

ɇɚ Ƚɗɋ ɨɪɝɚɧɢɡɚɰɢɸ ɪɚɛɨɬɵ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɚɧɢɬɚɪɢɢ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶ ɬɟɯɧɢɱɟɫɤɢɣ ɪɭɤɨɜɨɞɢɬɟɥɶ 
Ƚɗɋ, ɪɭɤɨɜɨɞɢɬɟɥɢ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɱɚɫɬɤɨɜ. ɇɚɡɜɚɧɧɵɟ 
ɥɢɰɚ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫɨ ɫɜɨɢɦɢ ɞɨɥɠɧɨɫɬɧɵɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ, ɨɛɹɡɚɧɵ 
ɨɛɟɫɩɟɱɢɬɶ ɩɪɨɜɟɞɟɧɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɫɨɡɞɚɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɢɧɫɬɪɭɤɬɚɠ ɢ ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ 
ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ ɪɚɛɨɬɵ ɢ ɤɨɧɬɪɨɥɶ ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɜɢɥ ɬɟɯɧɢɤɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɇɚ Ƚɗɋ ɞɨɥɠɟɧ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧ ɤɚɛɢɧɟɬ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɨɯɪɚɧɟ ɬɪɭɞɚ, ɹɜɥɹɸɳɢɣɫɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ 
ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ. 

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

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

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

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

– ɜɵɞɚɱɚ ɪɚɡɪɟɲɟɧɢɹ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɢ ɧɚ ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ; 
– ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ; 
– ɧɚɞɡɨɪ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ; 
– ɨɮɨɪɦɥɟɧɢɟ ɩɟɪɟɪɵɜɚ ɜ ɪɚɛɨɬɟ, ɩɟɪɟɜɨɞɚ ɧɚ ɞɪɭɝɨɟ ɦɟɫɬɨ, ɨɤɨɧɱɚɧɢɹ 

ɪɚɛɨɬɵ. 
Ɋɚɛɨɬɵ ɧɚ ɝɢɞɪɨɬɭɪɛɢɧɧɨɦ, ɷɥɟɤɬɪɢɱɟɫɤɨɦ, ɦɟɯɚɧɢɱɟɫɤɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ 

ɢ ɧɚ ȽɌɋ, ɬɪɟɛɭɸɳɢɟ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɨɞɝɨɬɨɜɤɟ 
ɪɚɛɨɱɢɯ ɦɟɫɬ, ɩɪɨɜɨɞɹɬɫɹ ɩɨ ɧɚɪɹɞɚɦ-ɞɨɩɭɫɤɚɦ ɢ ɪɚɫɩɨɪɹɠɟɧɢɹɦ. Ɋɚɛɨɬɵ, ɧɟ 
ɬɪɟɛɭɸɳɢɟ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɪɚɛɨɱɢɯ ɦɟɫɬ, 
ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶɫɹ ɩɨ ɪɚɫɩɨɪɹɠɟɧɢɸ.  

ȼ ɬɟɯɧɢɱɟɫɤɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɦɭ 
ɨɛɫɥɭɠɢɜɚɧɢɸ ɨɫɧɨɜɧɨɝɨ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɦɟɯɚɧɢɱɟɫɤɨɣ 
ɱɚɫɬɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ, ɜɤɥɸɱɚɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; ɩɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ; ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ȽɌɋ; ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ 
ɨɛɫɥɭɠɢɜɚɧɢɸ ɧɚɩɨɪɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ; ɩɨ 
ɨɛɫɥɭɠɢɜɚɧɢɸ ɦɟɯɚɧɢɡɦɨɜ ɡɚɬɜɨɪɨɜ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; ɩɨ 
ɪɚɫɱɢɫɬɤɟ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɫɨɨɪɭɠɟɧɢɣ ɨɬ ɫɨɪɚ; ɩɨ ɩɪɨɩɭɫɤɭ ɩɨɥɨɜɨɞɧɵɯ ɢ 
ɩɚɜɨɞɤɨɜɵɯ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɱɟɪɟɡ ɫɨɨɪɭɠɟɧɢɹ; ɩɨ ɨɩɨɪɨɠɧɟɧɢɸ ɢ ɧɚɩɨɥɧɟɧɢɸ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɛɶɟɮɚ; ɩɨ ɪɚɫɱɢɫɬɤɟ ɜɨɞɨɯɪɚɧɢɥɢɳ ɨɬ ɧɚɧɨɫɨɜ; ɧɚ ɜɫɟɯ 
ɨɛɴɟɤɬɚɯ Ƚɗɋ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ; ɧɚ ɨɛɴɟɤɬɚɯ Ƚɗɋ, ɜɵɩɨɥɧɹɟɦɵɯ 
ɩɨɞ ɜɨɞɨɣ (ɜɨɞɨɥɚɡɧɵɟ ɪɚɛɨɬɵ); ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɢɧɵɯ ɨɛɴɟɤɬɨɜ Ƚɗɋ, ɞɨɥɠɧɵ 
ɛɵɬɶ ɜɤɥɸɱɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɛɟɡɨɩɚɫɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ. 

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

7.2.1 Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ 
 

1. Ɋɚɛɨɬɧɢɤ ɩɪɢ ɩɪɢɟɦɟ ɧɚ ɪɚɛɨɬɭ ɩɪɨɯɨɞɢɬ ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ.            
ɉɟɪɟɞ ɞɨɩɭɫɤɨɦ ɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɟ ɨɧ ɞɨɥɠɟɧ ɩɪɨɣɬɢ: 

-ɨɛɭɱɟɧɢɟ ɩɨ ɩɪɨɝɪɚɦɦɚɦ ɩɨɞɝɨɬɨɜɤɢ ɩɨ ɩɪɨɮɟɫɫɢɢ; 
-ɩɟɪɜɢɱɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ; 
-ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ. 
2. Ⱦɨɩɭɫɤ ɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɟ ɨɮɨɪɦɥɹɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 

ɪɚɫɩɨɪɹɠɟɧɢɟɦ ɩɨ ɫɬɪɭɤɬɭɪɧɨɦɭ ɩɨɞɪɚɡɞɟɥɟɧɢɸ ɩɪɟɞɩɪɢɹɬɢɹ. 
3.  Ɋɚɛɨɬɧɢɤ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɨɛɹɡɚɧ ɩɪɨɯɨɞɢɬɶ: 
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-ɩɨɜɬɨɪɧɵɟ ɢɧɫɬɪɭɤɬɚɠɢ – ɧɟ ɪɟɠɟ 1 ɪɚɡɚ ɜ ɦɟɫɹɰ ɩɨ ɩɥɚɧɢɪɭɟɦɵɦ ɧɚ 
ɤɚɠɞɵɣ ɦɟɫɹɰ ɩɟɪɟɱɧɹɦ ɜɨɩɪɨɫɨɜ ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ ɢ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɫ ɨɛɹɡɚɬɟɥɶɧɵɦ ɜɤɥɸɱɟɧɢɟɦ ɜɨɩɪɨɫɨɜ ɢɡ ɩɪɨɝɪɚɦɦɵ ɩɟɪɜɢɱɧɨɝɨ 
ɢɧɫɬɪɭɤɬɚɠɚ ɜ ɬɟɱɟɧɢɟ ɤɚɠɞɵɯ 6 ɦɟɫɹɰɟɜ; 

-ɦɟɞɢɰɢɧɫɤɢɣ ɨɫɦɨɬɪ - ɨɞɢɧ ɪɚɡ ɜ ɞɜɚ ɝɨɞɚ; 
-ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɉɈɌ, ɉɌɗ, ɉɍɗ ɢ 

ɞɟɣɫɬɜɭɸɳɟɣ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɤɚɡɚɧɢɸ ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɩɨɫɬɪɚɞɚɜɲɢɦ ɩɪɢ 
ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ - ɨɞɢɧ ɪɚɡ ɜ ɝɨɞ; 

Ɋɚɛɨɬɧɢɤɢ, ɩɨɥɭɱɢɜɲɢɟ ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɭɸ ɨɰɟɧɤɭ ɩɪɢ 
ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɩɪɨɜɟɪɤɟ, ɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɟ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ ɢ ɧɟ 
ɩɨɡɞɧɟɟ ɨɞɧɨɝɨ ɦɟɫɹɰɚ ɞɨɥɠɧɵ ɩɪɨɣɬɢ ɩɨɜɬɨɪɧɭɸ ɩɪɨɜɟɪɤɭ. 

4. ɉɪɢ ɧɚɪɭɲɟɧɢɢ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɯɚɪɚɤɬɟɪɚ 
ɧɚɪɭɲɟɧɢɣ ɩɪɨɜɨɞɢɬɫɹ ɜɧɟɩɥɚɧɨɜɵɣ ɢɧɫɬɪɭɤɬɚɠ ɢɥɢ ɜɧɟɨɱɟɪɟɞɧɚɹ ɩɪɨɜɟɪɤɚ 
ɡɧɚɧɢɣ. 

5. Ɉ ɤɚɠɞɨɦ ɧɟɫɱɚɫɬɧɨɦ ɫɥɭɱɚɟ ɢɥɢ ɚɜɚɪɢɢ ɩɨɫɬɪɚɞɚɜɲɢɣ ɢɥɢ ɨɱɟɜɢɞɟɰ 
ɨɛɹɡɚɧ ɧɟɦɟɞɥɟɧɧɨ ɢɡɜɟɫɬɢɬɶ ɫɜɨɟɝɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɪɭɤɨɜɨɞɢɬɟɥɹ. 

6. ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɪɚɛɨɬɚ ɫ ɧɟɢɫɩɪɚɜɧɵɦɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ, 
ɢɧɫɬɪɭɦɟɧɬɨɦ ɢ ɫɪɟɞɫɬɜɚɦɢ ɡɚɳɢɬɵ. 

ȼɨ ɢɡɛɟɠɚɧɢɟ ɩɨɩɚɞɚɧɢɹ ɩɨɞ ɞɟɣɫɬɜɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɧɟ ɫɥɟɞɭɟɬ 
ɩɪɢɤɚɫɚɬɶɫɹ ɤ ɨɛɨɪɜɚɧɧɵɦ ɫɜɟɲɢɜɚɸɳɢɦɫɹ ɩɪɨɜɨɞɚɦ ɢɥɢ ɧɚɫɬɭɩɚɬɶ ɧɚ ɧɢɯ. 

ȼ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɛɥɢɠɟɧɢɟ ɥɸɞɟɣ, ɦɟɯɚɧɢɡɦɨɜ ɢ 
ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɚɲɢɧ ɤ ɧɚɯɨɞɹɳɢɦɫɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ, ɧɟ ɨɝɪɚɠɞɟɧɧɵɦ 
ɬɨɤɨɜɟɞɭɳɢɦ ɱɚɫɬɹɦ ɧɚ ɪɚɫɫɬɨɹɧɢɹ, ɦɟɧɟɟ ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 7.1. 

 
Ɍɚɛɥɢɰɚ 7.1 – Ȼɟɡɨɩɚɫɧɵɟ ɪɚɫɫɬɨɹɧɢɹ  

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 

 
7. ɇɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɦɨɝɭɬ ɢɦɟɬɶ ɦɟɫɬɨ ɫɥɟɞɭɸɳɢɟ ɨɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ: 
˗ ɩɨɜɵɲɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɰɟɩɢ; 
˗ ɜɪɚɳɚɸɳɢɟɫɹ ɦɚɲɢɧɵ ɢ ɦɟɯɚɧɢɡɦɵ; 
˗ ɪɚɛɨɬɚ ɧɚ ɜɵɫɨɬɟ; 
˗ ɜɨɡɞɟɣɫɬɜɢɟ ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ; 
˗ ɩɨɜɵɲɟɧɧɵɣ ɭɪɨɜɟɧɶ ɲɭɦɚ, ɜɢɛɪɚɰɢɢ. 
8. Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɮɚɤɬɨɪɨɜ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɢɦɟɧɹɬɶ ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ. 
Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɹɬɶ 

ɷɥɟɤɬɪɨɡɚɳɢɬɧɵɟ ɫɪɟɞɫɬɜɚ: ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɟ ɩɟɪɱɚɬɤɢ, ɝɚɥɨɲɢ, ɤɨɜɪɵ, 
ɩɨɞɫɬɚɜɤɢ, ɭɤɚɡɚɬɟɥɢ ɧɚɩɪɹɠɟɧɢɹ, ɢɡɨɥɢɪɭɸɳɢɣ ɢɧɫɬɪɭɦɟɧɬ. 
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ɉɪɢ ɪɚɛɨɬɟ ɫ ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɦɢɫɹ ɜɟɳɟɫɬɜɚɦɢ ɧɟɨɛɯɨɞɢɦɨ 
ɫɨɛɥɸɞɚɬɶ ɦɟɪɵ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ: ɧɟ ɤɭɪɢɬɶ, ɧɟ ɩɨɥɶɡɨɜɚɬɶɫɹ ɨɬɤɪɵɬɵɦ 
ɨɝɧɟɦ, ɢɧɫɬɪɭɦɟɧɬɨɦ, ɫɩɨɫɨɛɧɵɦ ɞɚɬɶ ɢɫɤɪɭ, ɚ ɬɚɤɠɟ ɷɥɟɤɬɪɨɢɧɫɬɪɭɦɟɧɬɨɦ. 

Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɢɦɟɧɹɬɶ ɫɩɟɰɨɞɟɠɞɭ ɢɡ ɤɢɫɥɨɬɨɡɚɳɢɬɧɨɣ ɬɤɚɧɢ, ɪɟɡɢɧɨɜɵɟ 
ɤɢɫɥɨɬɨɳɟɥɨɱɟɫɬɨɣɤɢɟ ɩɟɪɱɚɬɤɢ, ɡɚɳɢɬɧɵɟ ɝɟɪɦɟɬɢɱɧɵɟ ɨɱɤɢ, ɮɢɥɶɬɪɭɸɳɢɟ 
ɩɪɨɬɢɜɨɝɚɡɵ, ɪɟɫɩɢɪɚɬɨɪɵ. 

ɉɪɢ ɪɚɛɨɬɟ ɨɬɤɪɵɬɵɯ ɜɪɚɳɚɸɳɢɯɫɹ ɦɟɯɚɧɢɡɦɨɜ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ 
ɪɚɡɜɟɜɚɸɳɢɯɫɹ ɱɚɫɬɟɣ ɨɞɟɠɞɵ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɡɚɯɜɚɱɟɧɵ ɞɜɢɠɭɳɢɦɢɫɹ 
ɱɚɫɬɹɦɢ ɦɟɯɚɧɢɡɦɨɜ. 

ɉɪɢ ɩɨɜɵɲɟɧɧɨɦ ɭɪɨɜɧɟ ɲɭɦɚ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɩɪɨɬɢɜɨɲɭɦɧɵɟ 
ɧɚɭɲɧɢɤɢ ɢɥɢ ɜɤɥɚɞɵɲɢ, ɛɟɪɭɲɢ.  

ɉɪɢ ɪɚɛɨɬɟ ɧɚ ɜɵɫɨɬɟ ɛɨɥɟɟ 1,3 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɡɟɦɥɢ, ɩɨɥɚ, ɩɥɨɳɚɞɤɢ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɹɬɶ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɩɨɹɫ. 

ɉɪɢ ɧɚɯɨɠɞɟɧɢɢ ɜ ɩɨɦɟɳɟɧɢɹɯ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦ 
ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɚ ɬɚɤɠɟ ɜ ɬɭɧɧɟɥɹɯ ɢ ɤɨɥɨɞɰɚɯ ɧɟɨɛɯɨɞɢɦɨ ɧɨɫɢɬɶ ɡɚɳɢɬɧɭɸ 
ɤɚɫɤɭ, ɡɚɫɬɟɝɧɭɬɭɸ ɩɨɞɛɨɪɨɞɧɵɦ ɪɟɦɧɟɦ. 

 
7.2.2 Ɇɟɪɨɩɪɢɹɬɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɛɟɡɨɩɚɫɧɨɟ ɜɵɩɨɥɧɟɧɢɟ 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; 

˗ ɩɪɨɢɡɜɨɞɢɬ ɨɛɯɨɞ ɨɛɫɥɭɠɢɜɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɜɟɪɹɟɬ 
ɛɟɡɨɩɚɫɧɨɟ ɫɨɫɬɨɹɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

˗ 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. 

2. ɇɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɢ ɩɪɢɝɨɞɧɨɫɬɶ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɢ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ: 

ɧɚ ɨɬɫɭɬɫɬɜɢɟ ɜɧɟɲɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ (ɰɟɥɨɫɬɧɨɫɬɶ ɥɚɤɨɜɨɝɨ ɩɨɤɪɵɬɢɹ 
ɢɡɨɥɢɪɭɸɳɢɯ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ; ɨɬɫɭɬɫɬɜɢɟ ɩɪɨɤɨɥɨɜ, ɬɪɟɳɢɧ, ɪɚɡɪɵɜɨɜ ɭ 
ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɟɪɱɚɬɨɤ ɢ ɛɨɬ); 

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; 
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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. 

 
7.2.3 Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ 

 

1. ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɛɥɢɠɚɬɶɫɹ ɤ ɧɟɨɝɪɚɠɞɟɧɧɵɦ 
ɬɨɤɨɜɟɞɭɳɢɦ ɱɚɫɬɹɦ, ɧɚɯɨɞɹɳɢɦɫɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ, ɧɚ ɪɚɫɫɬɨɹɧɢɹ, ɦɟɧɟɟ 
ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 7.1. 

ɉɪɢ ɪɚɛɨɬɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɷɥɟɤɬɪɨɡɚɳɢɬɧɵɯ ɫɪɟɞɫɬɜ (ɢɡɨɥɢɪɭɸɳɢɯ 
ɲɬɚɧɝ, ɤɥɟɳɟɣ, ɭɤɚɡɚɬɟɥɟɣ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬ.ɩ.) ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɛɥɢɠɟɧɢɟ 
ɱɟɥɨɜɟɤɚ ɤ ɬɨɤɨɜɟɞɭɳɢɦ ɱɚɫɬɹɦ ɧɚ ɪɚɫɫɬɨɹɧɢɟ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɞɥɢɧɨɣ 
ɢɡɨɥɢɪɭɸɳɟɣ ɱɚɫɬɢ ɷɬɢɯ ɫɪɟɞɫɬɜ. 

2. Ɉɫɦɨɬɪ ɨɛɫɥɭɠɢɜɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ 
ɭɫɬɚɧɨɜɥɟɧɧɨɦɭ ɦɚɪɲɪɭɬɭ. 

3. ȼɨ ɜɪɟɦɹ ɩɪɨɜɟɞɟɧɢɹ ɨɫɦɨɬɪɨɜ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ 
ɩɟɪɟɤɥɸɱɟɧɢɹ, ɫɧɢɦɚɬɶ ɩɥɚɤɚɬɵ ɢ ɨɝɪɚɠɞɟɧɢɹ, ɩɪɨɧɢɤɚɬɶ ɡɚ ɧɢɯ, ɜɵɩɨɥɧɹɬɶ 
ɤɚɤɭɸ-ɥɢɛɨ ɪɚɛɨɬɭ ɢɥɢ ɭɛɨɪɤɭ. 

4. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɧɚ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɹɯ, 
ɧɚɯɨɞɹɳɢɯɫɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ, ɧɟɨɛɯɨɞɢɦɨ: 

ɨɝɪɚɞɢɬɶ ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜɛɥɢɡɢ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɞɪɭɝɢɟ ɬɨɤɨɜɟɞɭɳɢɟ 
ɱɚɫɬɢ, ɧɚɯɨɞɹɳɢɟɫɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ, ɤ ɤɨɬɨɪɵɦ ɜɨɡɦɨɠɧɨ ɫɥɭɱɚɣɧɨɟ 
ɩɪɢɤɨɫɧɨɜɟɧɢɟ; 

ɪɚɛɨɬɚɬɶ ɜ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ ɝɚɥɨɲɚɯ ɢɥɢ ɫɬɨɹ ɧɚ ɢɡɨɥɢɪɭɸɳɟɣ ɩɨɞɫɬɚɜɤɟ 
ɥɢɛɨ ɧɚ ɞɢɷɥɟɤɬɪɢɱɟɫɤɨɦ ɤɨɜɪɟ; 

5. ȼɨ ɜɪɟɦɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɩɟɪɚɬɢɜɧɵɯ ɩɟɪɟɤɥɸɱɟɧɢɣ, ɨɫɦɨɬɪɚ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɜɵɩɨɥɧɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɨ 
ɩɨɥɶɡɨɜɚɬɶɫɹ ɡɚɳɢɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ. 

6. ȼ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɧɚɩɪɹɠɟɧɢɟɦ ɜɵɲɟ 1000 ȼ ɩɪɢ ɨɫɦɨɬɪɟ ɧɟ 
ɪɚɡɪɟɲɚɟɬɫɹ ɜɯɨɞɢɬɶ ɜ ɩɨɦɟɳɟɧɢɹ, ɤɚɦɟɪɵ, ɧɟ ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɨɝɪɚɠɞɟɧɢɹɦɢ 
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ɢɥɢ ɛɚɪɶɟɪɚɦɢ, ɚ ɬɚɤɠɟ ɨɬɤɪɵɜɚɬɶ ɞɜɟɪɢ ɨɝɪɚɠɞɟɧɢɣ ɢ ɩɪɨɧɢɤɚɬɶ ɡɚ 
ɨɝɪɚɠɞɟɧɢɹ ɢ ɛɚɪɶɟɪɵ. 

ȼ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɧɚɩɪɹɠɟɧɢɟɦ ɞɨ 1000 ȼ ɩɪɢ ɨɫɦɨɬɪɟ ɜ ɫɥɭɱɚɟ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɚɡɪɟɲɚɟɬɫɹ ɨɬɤɪɵɜɚɬɶ ɞɜɟɪɢ ɳɢɬɨɜ, ɫɛɨɪɨɤ, ɩɭɥɶɬɨɜ 
ɭɩɪɚɜɥɟɧɢɹ ɢ ɞɪɭɝɢɯ ɭɫɬɪɨɣɫɬɜ. 

7. ɉɪɢ ɩɨɹɜɥɟɧɢɢ ɞɵɦɚ ɢɥɢ ɨɝɧɹ, ɭɫɢɥɟɧɧɨɝɨ ɩɨɬɪɟɫɤɢɜɚɧɢɹ, 
ɩɨɜɵɲɟɧɧɨɝɨ ɲɭɦɚ ɜ ɹɱɟɣɤɚɯ Ɋɍ ɩɨɞɯɨɞɢɬɶ ɤ ɷɬɢɦ ɹɱɟɣɤɚɦ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. Ɉɛ 
ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ ɫɨɨɛɳɢɬɶ ɜɵɲɟɫɬɨɹɳɟɦɭ ɞɟɠɭɪɧɨɦɭ ɩɟɪɫɨɧɚɥɭ. 

8. Ɉɫɦɨɬɪ ɤɚɦɟɪɵ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ ɪɚɛɨɬɚɸɳɟɝɨ ɝɟɧɟɪɚɬɨɪɚ 
ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ ɜɞɜɨɟɦ. 

Ɉɫɦɨɬɪ ɤɚɦɟɪɵ ɩɨɞɩɹɬɧɢɤɚ ɧɚ ɪɚɛɨɬɚɸɳɟɦ ɝɟɧɟɪɚɬɨɪɟ ɞɨɩɭɫɤɚɟɬɫɹ ɫ 
ɪɚɡɪɟɲɟɧɢɹ ɧɚɱɚɥɶɧɢɤɚ ɰɟɯɚ, ɚ ɩɪɢ ɟɝɨ ɨɬɫɭɬɫɬɜɢɢ - ɫ ɪɚɡɪɟɲɟɧɢɹ ɧɚɱɚɥɶɧɢɤɚ 
ɫɦɟɧɵ ɫɬɚɧɰɢɢ. 

9. ɉɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ 6-35 ɤȼ ɩɪɢɛɥɢɠɚɬɶɫɹ ɤ 
ɨɛɧɚɪɭɠɟɧɧɨɦɭ ɦɟɫɬɭ ɡɚɦɵɤɚɧɢɹ ɧɚ ɪɚɫɫɬɨɹɧɢɟ ɦɟɧɟɟ 4 ɦ ɜ ɡɚɤɪɵɬɵɯ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ (ɁɊɍ) ɞɨɩɭɫɤɚɟɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɨɩɟɪɚɬɢɜɧɵɯ ɩɟɪɟɤɥɸɱɟɧɢɣ ɢ ɨɫɜɨɛɨɠɞɟɧɢɹ ɥɸɞɟɣ, ɩɨɩɚɜɲɢɯ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟ. 
ɉɪɢ ɷɬɨɦ ɫɥɟɞɭɟɬ ɩɨɥɶɡɨɜɚɬɶɫɹ ɷɥɟɤɬɪɨɡɚɳɢɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ 
(ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɦɢ ɛɨɬɚɦɢ, ɝɚɥɨɲɚɦɢ, ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɦɢ ɩɟɪɱɚɬɤɚɦɢ ɢ 
ɢɡɨɥɢɪɭɸɳɟɣ ɲɬɚɧɝɨɣ). 

10. Ⱦɥɹ ɢɫɤɥɸɱɟɧɢɹ ɨɲɢɛɨɤ ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɩɟɪɚɰɢɣ ɩɟɪɟɞ 
ɜɵɩɨɥɧɟɧɢɟɦ ɩɟɪɟɤɥɸɱɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨ ɨɫɦɨɬɪɟɬɶ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ, ɧɚ 
ɤɨɬɨɪɵɯ ɩɪɟɞɩɨɥɚɝɚɸɬɫɹ ɨɩɟɪɚɰɢɢ, ɩɪɨɜɟɪɢɬɶ ɢɯ ɫɨɨɬɜɟɬɫɬɜɢɟ ɜɵɞɚɧɧɨɦɭ 
ɡɚɞɚɧɢɸ ɢ ɢɫɩɪɚɜɧɨɫɬɶ, ɨɡɧɚɤɨɦɢɬɶɫɹ ɫɨ ɫɯɟɦɨɣ. 

Ɍɨɥɶɤɨ ɭɛɟɞɢɜɲɢɫɶ ɜ ɩɪɚɜɢɥɶɧɨɫɬɢ ɜɵɛɪɚɧɧɨɝɨ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɢ 
ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɚɩɩɚɪɚɬɚ, ɦɨɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɩɟɪɟɤɥɸɱɟɧɢɹ. 

11. Ɉɬɤɥɸɱɚɬɶ ɢ ɜɤɥɸɱɚɬɶ ɪɚɡɴɟɞɢɧɢɬɟɥɢ, ɨɬɞɟɥɢɬɟɥɢ ɢ ɜɵɤɥɸɱɚɬɟɥɢ 
ɧɚɩɪɹɠɟɧɢɟɦ ɜɵɲɟ 1000 ȼ ɫ ɪɭɱɧɵɦ ɩɪɢɜɨɞɨɦ ɧɟɨɛɯɨɞɢɦɨ ɜ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɩɟɪɱɚɬɤɚɯ. 

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

13. 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. 

14. ɉɪɢ ɧɟɞɨɜɤɥɸɱɟɧɢɢ ɧɨɠɟɣ ɪɭɛɢɥɶɧɢɤɚ (ɪɚɡɴɟɞɢɧɢɬɟɥɹ) ɧɟ 
ɞɨɩɭɫɤɚɟɬɫɹ ɩɨɞɛɢɜɚɬɶ ɧɨɠɢ ɢ ɝɭɛɤɢ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ. 

15. Ɉɩɟɪɚɬɢɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɵɩɨɥɧɹɸɳɟɦɭ 
ɩɟɪɟɤɥɸɱɟɧɢɹ, ɫɚɦɨɜɨɥɶɧɨ ɜɵɜɨɞɢɬɶ ɢɡ ɪɚɛɨɬɵ ɛɥɨɤɢɪɨɜɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɟ 
ɞɨɩɭɫɤɚɟɬɫɹ. 

16. Ⱦɟɛɥɨɤɢɪɨɜɚɧɢɟ ɩɪɢɜɨɞɨɜ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɜɵɩɨɥɧɹɟɬɫɹ 
ɬɨɥɶɤɨ ɩɨ ɪɚɡɪɟɲɟɧɢɸ ɢ ɩɨɞ ɪɭɤɨɜɨɞɫɬɜɨɦ ɥɢɰ, ɭɩɨɥɧɨɦɨɱɟɧɧɵɯ ɧɚ ɷɬɨ 
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ɩɢɫɶɦɟɧɧɵɦ ɭɤɚɡɚɧɢɟɦ ɩɨ ɩɪɟɞɩɪɢɹɬɢɸ, ɩɨɫɥɟ ɩɪɨɜɟɪɤɢ ɩɪɚɜɢɥɶɧɨɫɬɢ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɵɩɨɥɧɟɧɧɵɯ ɩɟɪɟɤɥɸɱɟɧɢɣ, ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ 
ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɢ ɜɵɹɫɧɟɧɢɹ ɩɪɢɱɢɧɵ ɨɬɤɚɡɚ ɛɥɨɤɢɪɨɜɤɢ. 

17. 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. ɉɟɪɟɱɟɧɶ 
ɫɥɨɠɧɵɯ ɩɟɪɟɤɥɸɱɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɟɫɬɧɵɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ. 

18. ȼ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɪɚɛɨɬɚ ɜ ɫɨɝɧɭɬɨɦ ɩɨɥɨɠɟɧɢɢ, 
ɟɫɥɢ ɩɪɢ ɜɵɩɪɹɦɥɟɧɢɢ ɪɚɫɫɬɨɹɧɢɟ ɞɨ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɛɭɞɟɬ ɦɟɧɟɟ 
ɭɤɚɡɚɧɧɨɝɨ ɜ ɬɚɛɥɢɰɟ 7.1. ɉɪɢ ɪɚɛɨɬɟ ɨɤɨɥɨ ɧɟ ɨɝɪɚɠɞɟɧɧɵɯ ɬɨɤɨɜɟɞɭɳɢɯ 
ɱɚɫɬɟɣ ɧɟɥɶɡɹ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɬɚɤ, ɱɬɨɛɵ ɷɬɢ ɱɚɫɬɢ ɧɚɯɨɞɢɥɢɫɶ ɫɡɚɞɢ ɢɥɢ ɫ ɞɜɭɯ 
ɛɨɤɨɜɵɯ ɫɬɨɪɨɧ. 

19. ɇɟɞɨɩɭɫɬɢɦɨ ɩɪɢɤɚɫɚɬɶɫɹ ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɷɥɟɤɬɪɨɡɚɳɢɬɧɵɯ ɫɪɟɞɫɬɜ ɤ 
ɢɡɨɥɹɬɨɪɚɦ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ. 

20. ɋɧɢɦɚɬɶ ɢ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɩɪɟɞɨɯɪɚɧɢɬɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢ 
ɨɬɤɥɸɱɟɧɧɨɦ ɧɚɩɪɹɠɟɧɢɢ. ɉɨɞ ɧɚɩɪɹɠɟɧɢɟɦ, ɧɨ ɛɟɡ ɧɚɝɪɭɡɤɢ ɢ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ 
ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɞɨɩɭɫɤɚɟɬɫɹ ɫɧɢɦɚɬɶ ɢ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɩɪɟɞɨɯɪɚɧɢɬɟɥɢ ɧɚ 
ɩɪɢɫɨɟɞɢɧɟɧɢɹɯ, ɜ ɫɯɟɦɟ ɤɨɬɨɪɵɯ ɨɬɫɭɬɫɬɜɭɸɬ ɤɨɦɦɭɬɚɰɢɨɧɧɵɟ ɚɩɩɚɪɚɬɵ, 
ɩɨɡɜɨɥɹɸɳɢɟ ɨɬɤɥɸɱɚɬɶ ɧɚɩɪɹɠɟɧɢɟ. 

21. Ɂɚɦɟɧɭ ɥɚɦɩ ɨɫɜɟɳɟɧɢɹ ɜ Ɋɍ ɢ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɩɨɦɟɳɟɧɢɹɯ 
ɪɚɡɪɟɲɚɟɬɫɹ ɜɵɩɨɥɧɹɬɶ ɟɞɢɧɨɥɢɱɧɨ. 

ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɟɞɢɧɨɥɢɱɧɨ ɦɟɧɹɬɶ ɥɚɦɩɵ ɫ ɩɪɢɫɬɚɜɧɵɯ ɥɟɫɬɧɢɰ. 
22. Ɋɚɛɨɬɚɬɶ ɫ ɷɥɟɤɬɪɨɢɡɦɟɪɢɬɟɥɶɧɵɦɢ ɤɥɟɳɚɦɢ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ 

ɧɚɩɪɹɠɟɧɢɟɦ ɜɵɲɟ 1000 ȼ ɧɟɨɛɯɨɞɢɦɨ ɜɞɜɨɟɦ ɜ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɟɪɱɚɬɤɚɯ, 
ɧɟ ɧɚɤɥɨɧɹɹɫɶ ɤ ɩɪɢɛɨɪɭ ɞɥɹ ɫɧɹɬɢɹ ɩɨɤɚɡɚɧɢɣ. 

23. ȼ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɩɪɨɜɟɪɹɬɶ ɨɬɫɭɬɫɬɜɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ 
ɢɫɩɪɚɜɧɵɦ ɭɤɚɡɚɬɟɥɟɦ ɧɚɩɪɹɠɟɧɢɹ. ȼ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɧɚɩɪɹɠɟɧɢɟɦ ɜɵɲɟ 
1000 ȼ ɩɨɥɶɡɨɜɚɬɶɫɹ ɭɤɚɡɚɬɟɥɟɦ ɧɚɩɪɹɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɜ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɩɟɪɱɚɬɤɚɯ. 

24. ȼ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɧɚɩɪɹɠɟɧɢɟɦ 0,4 ɤȼ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɨɜɟɪɹɬɶ 
ɨɬɫɭɬɫɬɜɢɟ ɧɚɩɪɹɠɟɧɢɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɜɟɪɟɧɧɵɦ ɜɨɥɶɬɦɟɬɪɨɦ. 

25. ȼ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɧɚɩɪɹɠɟɧɢɟɦ ɞɨ 1000 ȼ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ 
ɩɪɢɦɟɧɟɧɢɟ "ɤɨɧɬɪɨɥɶɧɵɯ" ɥɚɦɩ ɞɥɹ ɩɪɨɜɟɪɤɢ ɨɬɫɭɬɫɬɜɢɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɫɜɹɡɢ ɫ 
ɨɩɚɫɧɨɫɬɶɸ ɬɪɚɜɦɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɞɭɝɨɣ ɢ ɨɫɤɨɥɤɚɦɢ ɫɬɟɤɥɚ. 

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

27. ɂɡɦɟɪɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ ɦɟɝɚɨɦɦɟɬɪɨɦ ɧɟɨɛɯɨɞɢɦɨ 
ɜɵɩɨɥɧɹɬɶ ɧɚ ɨɬɤɥɸɱɟɧɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɩɨɫɥɟ ɫɧɹɬɢɹ ɨɫɬɚɬɨɱɧɨɝɨ ɡɚɪɹɞɚ 
ɩɭɬɟɦ ɡɚɡɟɦɥɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɋɨɟɞɢɧɢɬɟɥɶɧɵɟ ɩɪɨɜɨɞɚ ɨɬ ɦɟɝɚɨɦɦɟɬɪɚ ɫɥɟɞɭɟɬ ɩɪɢɫɨɟɞɢɧɹɬɶ ɤ 
ɬɨɤɨɜɟɞɭɳɢɦ ɱɚɫɬɹɦ ɫ ɩɨɦɨɳɶɸ ɢɡɨɥɢɪɭɸɳɢɯ ɞɟɪɠɚɬɟɥɟɣ (ɲɬɚɧɝ), ɚ ɜ 
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ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɧɚɩɪɹɠɟɧɢɟɦ ɜɵɲɟ 1000 ȼ - ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɟɪɱɚɬɨɤ. 

ɂɡɦɟɪɹɬɶ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢɡɨɥɹɰɢɢ ɷɥɟɤɬɪɨɦɨɧɬɟɪ ɦɨɠɟɬ ɟɞɢɧɨɥɢɱɧɨ. 
28. ȼɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ: 
ɩɪɨɢɡɜɨɞɢɬɶ ɤɚɤɢɟ-ɥɢɛɨ ɩɟɪɟɤɥɸɱɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɛɟɡ ɭɜɟɞɨɦɥɟɧɢɹ 

ɫɬɚɪɲɟɝɨ ɞɟɠɭɪɧɨɝɨ ɩɟɪɫɨɧɚɥɚ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɫɥɭɱɚɟɜ, ɭɝɪɨɠɚɸɳɢɯ 
ɡɞɨɪɨɜɶɸ ɢɥɢ ɠɢɡɧɢ ɥɸɞɟɣ, ɚ ɬɚɤɠɟ ɚɜɚɪɢɢ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ; 

ɪɚɛɨɬɚɬɶ ɧɚ ɫɬɚɰɢɨɧɚɪɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ, ɪɚɫɩɨɥɨɠɟɧɧɨɦ ɧɚ ɜɵɫɨɬɟ 
ɛɨɥɟɟ 1,3 ɦ ɨɬ ɭɪɨɜɧɹ ɩɨɥɚ (ɪɚɛɨɱɟɣ ɩɥɨɳɚɞɤɢ), ɛɟɡ ɧɚɥɢɱɢɹ ɫɬɚɰɢɨɧɚɪɧɵɯ 
ɩɥɨɳɚɞɨɤ ɫ ɨɝɪɚɠɞɟɧɢɹɦɢ ɢ ɥɟɫɬɧɢɰɚɦɢ; 

ɪɚɛɨɬɚɬɶ ɧɚ ɜɪɚɳɚɸɳɟɦɫɹ ɨɛɨɪɭɞɨɜɚɧɢɢ, ɧɟ ɢɦɟɸɳɟɦ ɡɚɳɢɬɧɨɝɨ 
ɨɝɪɚɠɞɟɧɢɹ; 

ɜɤɥɸɱɚɬɶ ɜ ɪɚɛɨɬɭ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɢɟɦ ɜɵɲɟ 36 ȼ ɛɟɡ 
ɡɚɳɢɬɧɨɝɨ ɡɚɡɟɦɥɟɧɢɹ, ɚ ɜ ɩɨɦɟɳɟɧɢɹɯ ɩɨɜɵɲɟɧɧɨɣ ɨɩɚɫɧɨɫɬɢ ɢɥɢ ɨɫɨɛɨ 
ɨɩɚɫɧɵɯ - ɛɟɡ ɧɚɥɢɱɢɹ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ ɤɨɜɪɢɤɨɜ, ɚ ɜ ɫɵɪɵɯ ɩɨɦɟɳɟɧɢɹɯ - 
ɢɡɨɥɢɪɭɸɳɢɯ ɩɨɞɫɬɚɜɨɤ; 

ɨɩɢɪɚɬɶɫɹ ɢ ɫɬɚɧɨɜɢɬɶɫɹ ɧɚ ɛɚɪɶɟɪɵ ɩɥɨɳɚɞɨɤ, ɩɟɪɢɥɶɧɵɟ ɨɝɪɚɠɞɟɧɢɹ, 
ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɤɨɠɭɯɢ ɦɭɮɬ ɢ ɩɨɞɲɢɩɧɢɤɨɜ, ɯɨɞɢɬɶ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɚɦ, ɚ 
ɬɚɤɠɟ ɩɨ ɤɨɧɫɬɪɭɤɰɢɹɦ ɢ ɩɟɪɟɤɪɵɬɢɹɦ, ɧɟ ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɦ ɞɥɹ ɩɪɨɯɨɞɚ ɩɨ 
ɧɢɦ ɢ ɧɟ ɢɦɟɸɳɢɦ ɫɩɟɰɢɚɥɶɧɵɯ ɩɨɪɭɱɧɟɣ ɢ ɨɝɪɚɠɞɟɧɢɣ; 

ɫɧɢɦɚɬɶ ɨɝɪɚɠɞɟɧɢɹ ɫ ɦɟɯɚɧɢɡɦɨɜ, ɚ ɬɚɤɠɟ ɩɪɨɢɡɜɨɞɢɬɶ ɤɚɤɢɟ-ɥɢɛɨ 
ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ; 

ɞɥɹ ɨɛɬɢɪɤɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɪɚɛɨɬɚɸɳɢɯ ɜɪɚɳɚɸɳɢɯɫɹ 
ɦɟɯɚɧɢɡɦɨɜ ɧɚɦɚɬɵɜɚɬɶ ɧɚ ɪɭɤɢ ɢɥɢ ɩɚɥɶɰɵ ɨɛɬɢɪɨɱɧɵɣ ɦɚɬɟɪɢɚɥ, ɩɪɢɦɟɧɹɬɶ 
ɞɥɹ ɭɛɨɪɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɨɪɸɱɢɟ ɜɟɳɟɫɬɜɚ; 

ɧɚɯɨɞɢɬɶɫɹ ɜ ɡɨɧɟ ɪɚɛɨɬɵ ɩɨɞɴɟɦɧɵɯ ɫɨɨɪɭɠɟɧɢɣ (ɤɪɚɧɨɜ ɢ ɞɪɭɝɢɯ 
ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ). 

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

 
7.2.4 Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɹɯ 

 

1. ȼ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ (ɧɟɫɱɚɫɬɧɨɝɨ ɫɥɭɱɚɹ, 
ɩɨɠɚɪɚ, ɫɬɢɯɢɣɧɨɝɨ ɛɟɞɫɬɜɢɹ) ɧɟɦɟɞɥɟɧɧɨ ɩɪɟɤɪɚɬɢɬɶ ɪɚɛɨɬɭ ɢ ɫɨɨɛɳɢɬɶ ɨ 
ɫɢɬɭɚɰɢɢ ɜɵɲɟɫɬɨɹɳɟɦɭ ɨɩɟɪɚɬɢɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ. 

2. ȼ ɫɥɭɱɚɹɯ, ɧɟ ɬɟɪɩɹɳɢɯ ɨɬɥɚɝɚɬɟɥɶɫɬɜ, ɜɵɩɨɥɧɢɬɶ ɧɟɨɛɯɨɞɢɦɵɟ 
ɩɟɪɟɤɥɸɱɟɧɢɹ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɭɜɟɞɨɦɥɟɧɢɟɦ ɜɵɲɟɫɬɨɹɳɟɝɨ ɨɩɟɪɚɬɢɜɧɨɝɨ 
ɩɟɪɫɨɧɚɥɚ. 

3. ȼ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ: 
3.1 ɋɨɨɛɳɢɬɶ ɧɚɱɚɥɶɧɢɤɭ ɫɦɟɧɵ ɫɬɚɧɰɢɢ. 
3.2. Ɉɩɨɜɟɫɬɢɬɶ ɜɫɟɯ ɪɚɛɨɬɚɸɳɢɯ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɩɨɦɟɳɟɧɢɢ ɢ 

ɩɪɢɧɹɬɶ ɦɟɪɵ ɤ ɬɭɲɟɧɢɸ ɨɱɚɝɚ ɜɨɡɝɨɪɚɧɢɹ. Ƚɨɪɹɳɢɟ ɱɚɫɬɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɢ 
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ɷɥɟɤɬɪɨɩɪɨɜɨɞɤɭ, ɧɚɯɨɞɹɳɢɟɫɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ, ɫɥɟɞɭɟɬ ɬɭɲɢɬɶ 
ɭɝɥɟɤɢɫɥɨɬɧɵɦɢ ɨɝɧɟɬɭɲɢɬɟɥɹɦɢ. 

3.3. ɉɪɢɧɹɬɶ ɦɟɪɵ ɤ ɜɵɡɨɜɭ ɧɚ ɦɟɫɬɨ ɩɨɠɚɪɚ ɩɨɠɚɪɧɨɣ ɱɚɫɬɢ. 
3.3. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɩɟɪɚɬɢɜɧɨɣ ɨɛɫɬɚɧɨɜɤɨɣ ɫɥɟɞɭɟɬ ɞɟɣɫɬɜɨɜɚɬɶ 

ɫɨɝɥɚɫɧɨ ɦɟɫɬɧɨɦɭ ɨɩɟɪɚɬɢɜɧɨɦɭ ɩɥɚɧɭ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 
4. ɉɪɢ ɧɟɫɱɚɫɬɧɨɦ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨ ɧɟɦɟɞɥɟɧɧɨ ɨɫɜɨɛɨɞɢɬɶ 

ɩɨɫɬɪɚɞɚɜɲɟɝɨ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɬɪɚɜɦɢɪɭɸɳɟɝɨ ɮɚɤɬɨɪɚ, ɨɤɚɡɚɬɶ ɟɦɭ ɩɟɪɜɭɸ 
(ɞɨɜɪɚɱɟɛɧɭɸ) ɦɟɞɢɰɢɧɫɤɭɸ ɩɨɦɨɳɶ ɢ ɫɨɨɛɳɢɬɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦɭ 
ɪɭɤɨɜɨɞɢɬɟɥɸ ɨ ɧɟɫɱɚɫɬɧɨɦ ɫɥɭɱɚɟ. 

ɉɪɢ ɨɫɜɨɛɨɠɞɟɧɢɢ ɩɨɫɬɪɚɞɚɜɲɟɝɨ ɨɬ ɞɟɣɫɬɜɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ 
ɧɟɨɛɯɨɞɢɦɨ ɫɥɟɞɢɬɶ ɡɚ ɬɟɦ, ɱɬɨɛɵ ɫɚɦɨɦɭ ɧɟ ɨɤɚɡɚɬɶɫɹ ɜ ɤɨɧɬɚɤɬɟ ɫ 
ɬɨɤɨɜɟɞɭɳɟɣ ɱɚɫɬɶɸ ɢɥɢ ɩɨɞ ɲɚɝɨɜɵɦ ɧɚɩɪɹɠɟɧɢɟɦ. 
 

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. 
 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 
ɛɟɡɨɩɚɫɧɨɫɬɢ Ƚɗɋ. 
 – ɧɚɡɧɚɱɢɬɶ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɥɢɰ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɨ ɤɚɠɞɨɦɭ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɭɱɚɫɬɤɭ ɢ ɩɨɦɟɳɟɧɢɸ; 
 – ɨ ɤɚɠɞɨɦ ɩɨɠɚɪɟ ɫɨɨɛɳɚɬɶ ɜ ɦɟɫɬɧɵɟ ɨɪɝɚɧɵ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɧɚɡɧɚɱɚɬɶ ɤɨɦɢɫɫɢɸ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɩɪɢɱɢɧ ɩɨɠɚɪɚ ɢ ɪɚɡɪɚɛɨɬɤɢ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɬ.ɞ.  
 Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɬɞɟɥɶɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ (ɫɨɨɪɭɠɟɧɢɣ) ɢ 
ɪɚɡɦɟɳɟɧɧɵɯ ɜ ɧɢɯ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɟɣ 
ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢɥɢ ɧɚ ɫɩɟɰɢɚɥɶɧɨ ɧɚɡɧɚɱɟɧɧɵɯ ɞɨɥɠɧɨɫɬɧɵɯ ɥɢɰ.  
 Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ: 
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 – 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  
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 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 
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ɪɚɛɨɬɵ ɫ ɩɟɪɫɨɧɚɥɨɦ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɢ ɜ ɭɱɪɟɠɞɟɧɢɹɯ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ". 

ȼɫɟ ɥɢɰɚ, ɩɨɫɬɭɩɚɸɳɢɟ ɪɚɛɨɬɚɬɶ ɧɚ 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 ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ 
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. 
 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 
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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 
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 ɡɚɩɨɥɧɹɸɬɫɹ 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 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɞɨɥɠɧɨ ɛɵɬɶ ɨɫɧɚɳɟɧɨ ɢɧɫɬɪɭɤɰɢɟɣ ɩɨ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ, ɚɤɬɭɚɥɶɧɨɣ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɩɨɦɟɳɟɧɢɹ, ɜ ɤɨɬɨɪɵɯ ɨɬɪɚɠɚɸɬɫɹ 
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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 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɩɪɢɪɨɞɵ 
 
7.4.1 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 
ȼɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɟ ɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ – ɷɬɨ ɚɤɬɢɜɧɨɟ 

ɜɬɨɪɠɟɧɢɟ ɱɟɥɨɜɟɤɚ ɜ ɫɥɨɠɢɜɲɢɟɫɹ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɟ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢɟ 
ɭɫɥɨɜɢɹ ɪɟɝɢɨɧɚ. ɉɪɢ ɧɚɩɨɥɧɟɧɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɪɟɡɤɨ ɢɡɦɟɧɹɸɬɫɹ 
ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɟɠɢɦɵ ɜɨɞɨɬɨɤɨɜ, ɱɬɨ ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ 
ɫɢɥɶɧɨ ɢɡɦɟɧɹɟɬ ɭɫɥɨɜɢɹ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɫɚɦɨɨɱɢɳɟɧɢɹ. 

Ⱦɥɹ ɦɢɧɢɦɢɡɚɰɢɢ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɬɟɯɧɨɝɟɧɧɨɝɨ ɜɥɢɹɧɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ ɫɭɳɟɫɬɜɭɟɬ ɤɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɬɟɪɪɢɬɨɪɢɢ. ȼ 
ɧɟɝɨ ɜɯɨɞɹɬ: 

– ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɪɟɞɩɪɢɹɬɢɣ, 
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɩɨɞɥɟɠɚɳɢɯ ɫɧɨɫɭ; 

– ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɢ ɞɪɭɝɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɜ ɦɟɫɬɚɯ ɡɚɯɨɪɨɧɟɧɢɣ; 
– ɩɨɞɝɨɬɨɜɤɚ ɩɪɢɛɪɟɠɧɵɯ ɭɱɚɫɬɤɨɜ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɤɨɥɨ ɧɚɫɟɥɟɧɧɵɯ 

ɩɭɧɤɬɨɜ – ɫɚɧɢɬɚɪɧɵɯ ɡɨɧ. 
–  ɨɱɢɫɬɤɚ ɨɬ ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
ɋɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ, ɩɨɞɥɟɠɚɳɟɣ 

ɩɨɫɬɨɹɧɧɨɦɭ ɢɥɢ ɜɪɟɦɟɧɧɨɦɭ ɡɚɬɨɩɥɟɧɢɸ, ɩɨɞɬɨɩɥɟɧɢɸ ɢ ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɸ. 
ɋɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 

– ɨɱɢɫɬɤɚ ɨɬ ɦɭɫɨɪɚ ɢ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ; 
– ɜɵɜɨɡ ɧɟɱɢɫɬɨɬ ɢɡ ɭɛɨɪɧɵɯ ɢ ɜɵɜɨɡ ɛɵɬɨɜɵɯ ɨɬɛɪɨɫɨɜ; 
– ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ; 
– ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɩɨɫɥɟ ɩɟɪɟɧɨɫɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ; 
– ɥɢɤɜɢɞɚɰɢɹ ɫɤɜɚɠɢɧ (ɚɪɬɟɡɢɚɧɫɤɢɯ, ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɵɯ ɢ ɞɪ.). 

ɋɨɝɥɚɫɧɨ ɋɚɧɉɢɇ 3907-85: «3.2.1. ȼɫɟ ɧɚɫɟɥɟɧɧɵɟ ɩɭɧɤɬɵ, ɩɪɟɞɩɪɢɹɬɢɹ, 
ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɡɨɧɚɯ ɩɨɫɬɨɹɧɧɨɝɨ ɢ ɜɪɟɦɟɧɧɨɝɨ 
ɡɚɬɨɩɥɟɧɢɹ (ɜ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɢɣ ɢ ɡɢɦɧɢɯ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɵɯ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɢɯ 
ɛɶɟɮɨɜ), ɩɨɞɬɨɩɥɟɧɢɹ ɢ ɛɟɪɟɝɨɪɚɡɪɭɲɟɧɢɹ ɩɨɞɥɟɠɚɬ ɩɟɪɟɧɨɫɭ ɢɥɢ ɢɧɠɟɧɟɪɧɨɣ 
ɡɚɳɢɬɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɇɢɉ II-60-75 “ɉɥɚɧɢɪɨɜɤɚ ɢ ɡɚɫɬɪɨɣɤɚ 
ɝɨɪɨɞɨɜ, ɩɨɫɟɥɤɨɜ ɢ ɫɟɥɶɫɤɢɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ” ɢ ɋɇɢɉ 2.06.15-85 
“ɂɧɠɟɧɟɪɧɚɹ ɡɚɳɢɬɚ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɡɚɬɨɩɥɟɧɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ”. 

3.3.1. ɋɚɧɢɬɚɪɧɚɹ ɩɨɞɝɨɬɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ, ɩɨɞɥɟɠɚɳɟɣ ɡɚɬɨɩɥɟɧɢɸ, ɞɨɥɠɧɚ 
ɩɪɨɜɨɞɢɬɶɫɹ ɜ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɧɚɞɥɟɠɚɳɟɝɨ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɤɚɤ ɢɫɬɨɱɧɢɤɨɜ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ; 
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ɫɚɧɢɬɚɪɧɚɹ ɩɨɞɝɨɬɨɜɤɚ ɩɪɢɛɪɟɠɧɵɯ ɩɨɥɨɫ - ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɯ ɧɚɫɟɥɟɧɢɟɦ ɜ 
ɤɭɥɶɬɭɪɧɨ-ɨɡɞɨɪɨɜɢɬɟɥɶɧɵɯ ɰɟɥɹɯ. 

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

3.4.3. ɇɟɱɢɫɬɨɬɵ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɟ ɨɬɛɪɨɫɵ ɜɵɜɨɡɹɬɫɹ ɡɚ ɩɪɟɞɟɥɵ 
ɬɟɪɪɢɬɨɪɢɢ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ ɧɚ ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞɟɧɧɵɟ ɭɱɚɫɬɤɢ ɢɥɢ 
ɫɩɟɰɢɚɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɸ ɢ ɩɟɪɟɪɚɛɨɬɤɟ. 

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

3.4.6. Ɉɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɩɨɫɥɟ ɩɟɪɟɧɨɫɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ ɬɟɯ ɠɟ ɬɪɟɛɨɜɚɧɢɣ, ɱɬɨ ɢ ɞɥɹ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ. 
ɉɪɨɦɵɲɥɟɧɧɵɟ ɨɬɯɨɞɵ ɩɪɟɞɩɪɢɹɬɢɣ ɜɵɜɨɡɹɬ ɬɪɚɧɫɩɨɪɬɨɦ ɧɚ ɫɩɟɰɢɚɥɶɧɵɟ 
ɫɨɨɪɭɠɟɧɢɹ ɢɥɢ ɩɨɥɢɝɨɧɵ. Ɍɟɪɪɢɬɨɪɢɹ ɤɨɠɟɜɟɧɧɵɯ ɡɚɜɨɞɨɜ, ɩɪɟɞɩɪɢɹɬɢɣ ɩɨ 
ɦɨɣɤɟ ɲɟɪɫɬɢ, ɛɨɟɧ, ɭɬɢɥɶɡɚɜɨɞɨɜ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɬɪɭɩɨɜ ɩɚɜɲɢɯ ɠɢɜɨɬɧɵɯ, 
ɫɤɥɚɞɨɜ ɹɞɨɯɢɦɢɤɚɬɨɜ, ɝɨɪɸɱɟɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɯɪɚɧɢɥɢɳ ɬɨɤɫɢɱɧɵɯ ɢ 
ɞɪɭɝɢɯ ɨɩɚɫɧɵɯ ɜ ɫɚɧɢɬɚɪɧɨɦ ɨɬɧɨɲɟɧɢɢ ɨɬɯɨɞɨɜ ɩɨɞɥɟɠɢɬ ɞɟɡɢɧɮɟɤɰɢɢ, 
ɞɟɝɚɡɚɰɢɢ ɢ ɞɟɡɚɤɬɢɜɚɰɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɤɚɡɚɧɢɹɦɢ ɩ. 3.4.5 ɢ 
ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɫɧɹɬɢɟɦ ɫɥɨɹ 
ɝɪɭɧɬɚ ɞɨ ɱɢɫɬɨɝɨ (ɩɨ ɞɚɧɧɵɦ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɜɵɜɨɡɨɦ ɟɝɨ ɡɚ 
ɩɪɟɞɟɥɵ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ, ɨɛɟɡɜɪɟɠɢɜɚɧɢɟɦ ɢɥɢ ɡɚɯɨɪɨɧɟɧɢɟɦ ɜ 
ɦɟɫɬɚɯ, ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɣ ɫɥɭɠɛɨɣ). 

3.4.7. Ɍɟɪɪɢɬɨɪɢɹ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɚ ɨɛɪɚɛɚɬɵɜɚɬɶɫɹ ɨɫɨɛɟɧɧɨ 
ɬɳɚɬɟɥɶɧɨ. ȼɵɝɪɟɛɚ ɭɛɨɪɧɵɯ ɩɨɫɥɟ ɜɵɜɨɡɚ ɧɟɱɢɫɬɨɬ ɞɟɡɢɧɮɢɰɢɪɭɸɬɫɹ ɫɭɯɢɦɢ 
ɩɪɟɩɚɪɚɬɚɦɢ ȾɌɋ ȽɄ ɢɥɢ ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɶɸ ɢ ɡɚɫɵɩɚɸɬɫɹ ɱɢɫɬɵɦ ɝɪɭɧɬɨɦ. 
ɇɚɜɨɡ, ɫɜɚɥɤɢ, ɨɬɯɨɞɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɭɞɚɥɹɸɬɫɹ ɡɚ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ ɫɨ ɫɧɹɬɢɟɦ 
ɫɥɨɹ ɝɪɭɧɬɚ ɞɨ ɱɢɫɬɨɝɨ. 

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

3.5. Ɉɱɢɫɬɤɚ ɨɬ ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
3.5.1. Ⱦɥɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɜɨɞɨɨɛɦɟɧɚ ɛɨɥɟɟ 6 ɨɱɢɫɬɤɟ ɨɬ 

ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɩɨɞɥɟɠɢɬ ɬɟɪɪɢɬɨɪɢɹ ɫɪɚɛɨɬɤɢ 

http://meganorm.ru/Data2/1/4294853/4294853863.htm#i12741
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ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɭɪɨɜɧɹ ɜɨɞɵ ɢɥɢ ɇɉɍ ɞɨ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɪɚɛɨɬɤɢ ɩɥɸɫ 2 ɦ 
ɧɢɠɟ ɫ ɨɫɬɚɜɥɟɧɢɟɦ ɩɧɟɣ ɧɟ ɜɵɲɟ 50 ɫɦ. 

3.5.2. ȼ ɦɟɫɬɚɯ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɨɞɨɡɚɛɨɪɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ, ɬɟɪɪɢɬɨɪɢɹ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɩɪɟɞɟɥɚɯ ɨɬ ɇɉɍ ɞɨ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɪɚɛɨɬɤɢ ɢ ɧɚ 2 ɦ ɧɢɠɟ, ɪɚɞɢɭɫɨɦ 3 ɤɦ ɨɬ ɦɟɫɬɚ ɜɨɞɨɡɚɛɨɪɚ 
ɞɨɥɠɧɚ ɛɵɬɶ ɨɱɢɳɟɧɚ ɨɬ ɜɫɟɣ ɞɪɟɜɟɫɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɜɪɨɜɟɧɶ ɫ ɡɟɦɥɟɣ. 

3.6. Ɇɟɪɨɩɪɢɹɬɢɹ ɜ ɦɟɫɬɚɯ ɡɚɯɨɪɨɧɟɧɢɣ. 
3.6.1. ȼɫɟ ɤɥɚɞɛɢɳɚ ɢ ɞɪɭɝɢɟ ɦɟɫɬɚ ɡɚɯɨɪɨɧɟɧɢɣ, ɩɨɩɚɞɚɸɳɢɟ ɜ ɡɨɧɭ 

ɩɨɫɬɨɹɧɧɨɝɨ ɢɥɢ ɜɪɟɦɟɧɧɨɝɨ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ ɢ ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ 
ɩɨɞɥɟɠɚɬ ɡɚɤɪɵɬɢɸ. 

3.6.3. Ʉɥɚɞɛɢɳɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɩɪɟɞɟɥɚɯ ɡɚɬɨɩɥɟɧɢɹ ɜɟɫɟɧɧɢɦ 
ɩɨɥɨɜɨɞɶɟɦ ɜɟɪɨɹɬɧɨɫɬɶɸ ɩɪɟɜɵɲɟɧɢɹ 5 % ɢ ɛɨɥɟɟ ɞɨ ɭɪɨɜɧɹ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɫɪɚɛɨɬɤɢ ɩɥɸɫ 2 ɦ ɧɢɠɟ, ɚ ɬɚɤɠɟ ɜ ɡɨɧɟ ɩɪɨɝɧɨɡɢɪɭɟɦɨɝɨ ɩɟɪɟɮɨɪɦɢɪɨɜɚɧɢɹ 
ɛɟɪɟɝɚ ɢ ɜ ɦɟɫɬɚɯ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɜɨɞɨɡɚɛɨɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɩɨɞɥɟɠɚɬ 
ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɩɟɪɟɧɨɫɭ. Ɍɟɪɪɢɬɨɪɢɹ ɡɚɯɨɪɨɧɟɧɢɣ, ɜ ɡɨɧɟ ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɧɢɠɟ ɍɆɈ, ɨɫɜɨɛɨɠɞɚɟɬɫɹ ɨɬ ɫɬɪɨɟɧɢɣ, ɦɨɝɢɥɶɧɵɯ ɡɧɚɤɨɜ ɢ 
ɞɟɪɟɜɶɟɜ. Ⱦɟɪɧɨɜɵɣ ɩɨɤɪɨɜ ɫɨɯɪɚɧɹɟɬɫɹ. 

3.6.3. ɋɤɨɬɨɦɨɝɢɥɶɧɢɤɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɩɪɟɞɟɥɚɯ ɩɨɫɬɨɹɧɧɨɝɨ ɢ 
ɜɪɟɦɟɧɧɨɝɨ ɡɚɬɨɩɥɟɧɢɹ, ɜ ɡɨɧɟ ɫɪɚɛɨɬɤɢ ɩɥɸɫ 2 ɦ ɧɢɠɟ ɢ ɜ ɡɨɧɟ 
ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ, ɩɨɞɥɟɠɚɬ ɩɟɪɟɧɨɫɭ. 

3.6.4. ɉɟɪɟɧɨɫ ɬɪɭɩɨɜ ɢ ɨɫɬɚɧɤɨɜ ɫ ɤɥɚɞɛɢɳ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɞ ɤɨɧɬɪɨɥɟɦ 
ɨɪɝɚɧɨɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ ɧɚɞɡɨɪɚ» ɩɨ [23]. 

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; 

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

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 23 ɧɨɹɛɪɹ 1996 ɝ. 
№1404 ɜɨɤɪɭɝ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɚ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɚ ɜɨɞɨɨɯɪɚɧɧɚɹ ɡɨɧɚ ɫɨ 
ɫɩɟɰɢɚɥɶɧɵɦ ɪɟɠɢɦɨɦ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

 
7.4.2 ȼɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ  

 
ɇɚ Ƚɗɋ ɨɬɫɭɬɫɬɜɭɸɬ ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɢ ɧɟ 

ɨɛɪɚɡɭɸɬɫɹ ɨɬɯɨɞɵ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɬɚɤɢɟ ɤɚɤ ɡɨɥɨɲɥɚɤɨɨɬɜɚɥɵ ɧɚ Ɍɗɋ ɢɥɢ 
ɨɬɪɚɛɨɬɚɧɧɨɟ ɹɞɟɪɧɨɟ ɬɨɩɥɢɜɨ ɧɚ Ⱥɗɋ, ɬ.ɤ. ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫɜɹɡɚɧɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɨɡɨɛɧɨɜɥɹɟɦɨɣ ɦɟɯɚɧɢɱɟɫɤɨɣ 
ɷɧɟɪɝɢɢ ɞɜɢɠɟɧɢɹ ɪɟɱɧɨɝɨ ɩɨɬɨɤɚ.  

Ɉɞɧɚɤɨ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɧɟɨɛɯɨɞɢɦɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɯɧɢɱɟɫɤɢɯ ɦɚɫɟɥ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɨɛɪɚɡɭɸɬɫɹ ɡɚɦɚɫɥɟɧɧɵɟ 
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ɫɬɨɤɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɨɩɪɟɞɟɥёɧɧɵɣ ɨɛɴёɦ ɜɨɞɵ ɢɫɩɨɥɶɡɭɟɬɫɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɟɣ 
ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ.  

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

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

ȼ ɤɚɱɟɫɬɜɟ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɡɚɦɚɫɥɟɧɧɵɯ ɫɬɨɤɨɜ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ: ɨɬɫɬɨɣɧɢɤɢ, ɮɢɥɶɬɪɵ, ɧɚɫɨɫɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ 
ɩɪɨɦɵɜɤɢ ɮɢɥɶɬɪɨɜ ɢ ɨɬɤɚɱɤɢ ɡɚɝɪɹɡɧɟɧɧɨɝɨ ɦɚɫɥɚ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɟɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɥɢ ɭɬɢɥɢɡɚɰɢɟɣ ɢ ɩɟɪɟɤɚɱɤɨɣ ɨɱɢɳɟɧɧɨɝɨ ɫɬɨɤɚ ɜ ɧɢɠɧɢɣ 
ɛɶɟɮ. Ɉɬɫɬɨɣɧɢɤɢ ɩɪɢɧɢɦɚɸɬɫɹ ɫ ɱɢɫɥɨɦ ɫɟɤɰɢɣ ɧɟ ɦɟɧɟɟ ɞɜɭɯ. Ʉɨɧɫɬɪɭɤɰɢɹ 
ɨɬɫɬɨɣɧɢɤɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɭɥɚɜɥɢɜɚɧɢɟ ɢ ɚɤɤɭɦɭɥɹɰɢɸ ɡɚɥɩɨɜɵɯ ɜɵɛɪɨɫɨɜ 
ɦɚɫɥɚ ɩɪɢ ɚɜɚɪɢɹɯ (ɩɨɠɚɪɟ), ɨɬɜɨɞ ɜɫɩɥɵɜɚɸɳɢɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɨɬɞɟɥɶɧɭɸ 
ɟɦɤɨɫɬɶ ɫ ɜɵɩɭɫɤɨɦ ɨɬɫɬɨɟɧɧɵɯ (ɨɫɜɟɬɥɟɧɧɵɯ) ɫɬɨɱɧɵɯ ɜɨɞ ɧɚ ɮɢɥɶɬɪɵ. 

Ɏɢɥɶɬɪɵ ɩɪɢɦɟɧɹɟɦ ɡɚɜɨɞɫɤɨɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ ɞɜɭɯ ɫɬɭɩɟɧɟɣ (ɝɪɭɛɨɣ ɢ 
ɬɨɧɤɨɣ ɨɱɢɫɬɤɢ) ɫ ɞɨɜɟɞɟɧɢɟɦ ɤɨɧɟɱɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ 
ɨɱɢɳɟɧɧɨɣ ɜɨɞɟ ɞɨ 0,05 ɦɝ/ɥ ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ɫɚɧɢɬɚɪɧɵɯ ɧɨɪɦ ɞɥɹ 
ɜɵɩɭɫɤɚ ɜ ɜɨɞɨɟɦ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. 

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

- ɷɤɫɩɥɭɚɬɚɰɢɹ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɬɟɪɪɢɬɨɪɢɢ ɞɨɥɠɧɵ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɩɪɨɜɟɞɟɧɢɟɦ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɩɨɩɚɞɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɨɞ ɜ ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ ɢ ɜ ɜɨɞɧɵɣ 
ɨɛɴɟɤɬ (ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɧɢɠɧɢɣ ɛɶɟɮ); 

- ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɟɦɨɧɬɨɜ (ɪɟɤɨɧɫɬɪɭɤɰɢɢ) ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɟ 

 
7.5 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ 
 
ɂɫɬɨɱɧɢɤɚɦɢ ɡɚɝɪɹɡɧɟɧɢɣ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɹɜɥɹɸɬɫɹ ɩɵɥɟɝɚɡɨɨɱɟɫɬɧɵɟ 

ɭɫɬɚɧɨɜɤɢ, ɦɚɥɹɪɧɵɟ ɪɚɛɨɬɵ, ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪ ɢ ɬɨɦɭ ɩɨɞɨɛɧɨɟ.  ɇɚ ɷɬɚɩɟ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɡɚɝɪɹɡɧɟɧɢɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ 
ɫɜɹɡɚɧɨ ɫ ɜɵɛɪɨɫɚɦɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ, ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɞɪɭɝɢɯ 
ɦɟɯɚɧɢɡɦɨɜ.  

Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 
ɜɵɩɨɥɧɹɸɬ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ:  

-ɨɱɢɫɬɤɚ ɬɨɩɥɢɜɚ ɢ ɫɵɪɶɹ ɨɬ ɜɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ; 
-ɢɫɤɥɸɱɟɧɢɟ ɫɭɯɢɯ ɫɩɨɫɨɛɨɜ ɩɟɪɟɪɚɛɨɬɤɢ ɩɵɥɹɳɢɯ ɦɚɬɟɪɢɚɥɨɜ,  
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-ɝɟɪɦɟɬɢɡɚɰɢɹ ɩɪɨɢɡɜɨɞɫɬɜ ɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ 
ɪɚɡɥɢɱɧɵɯ ɩɪɨɞɭɤɬɨɜ ɢ ɦɚɬɟɪɢɚɥɨɜ,  

-ɤɨɨɩɟɪɚɰɢɹ ɫ ɞɪɭɝɢɦɢ ɩɪɟɞɩɪɢɹɬɢɹɦɢ, ɭɦɟɧɶɲɚɸɳɚɹ ɤɨɥɢɱɟɫɬɜɨ 
«ɝɪɹɡɧɵɯ» ɭɱɚɫɬɤɨɜ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ; 

-ɫɨɤɪɚɳɟɧɢɟ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɯ ɜɵɛɪɨɫɨɜ; 
-ɨɱɢɫɬɤɚ ɢ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɢɡ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ; 
-ɭɥɭɱɲɟɧɢɟ ɭɫɥɨɜɢɣ ɪɚɫɫɟɢɜɚɧɢɹ. 

 
7.6 Ɉɯɪɚɧɚ ɨɬ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɬɯɨɞɨɜ 
 
ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɩɪɨɢɫɯɨɞɢɬ ɨɛɪɚɡɨɜɚɧɢɟ 

ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɨɛɴɟɦɚ ɨɬɯɨɞɨɜ ɪɚɡɥɢɱɧɵɯ ɤɥɚɫɫɨɜ ɨɩɚɫɧɨɫɬɢ. 
 ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɩɪɨɜɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 
–ɪɚɡɞɟɥɶɧɵɣ ɫɛɨɪ ɨɬɯɨɞɨɜ ɩɨ ɜɢɞɚɦ ɢ ɤɥɚɫɫɚɦ ɨɩɚɫɧɨɫɬɢ; 
–ɨɪɝɚɧɢɡɚɰɢɹ ɦɟɫɬ ɧɚɤɨɩɥɟɧɢɹ ɨɬɯɨɞɨɜ; 
–ɫɜɨɟɜɪɟɦɟɧɧɵɣ ɜɵɜɨɡ ɨɬɯɨɞɨɜ ɫ ɭɱɟɬɨɦ ɤɥɚɫɫɚ ɨɩɚɫɧɨɫɬɢ ɢ ɫɩɨɫɨɛɨɜ 

ɭɬɢɥɢɡɚɰɢɢ/ɯɪɚɧɟɧɢɹ/ɡɚɯɨɪɨɧɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɫɩɟɰɢɚɥɶɧɨ 
ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɩɨɥɢɝɨɧɵ. 
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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. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ - 0,08%. 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ 

ɢɡ ɜɟɥɢɱɢɧɵ ɢɧɜɟɫɬɢɰɢɣ. Ɂɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.1. 
 

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

Ɉɬ 1 ɞɨ 5 0,06 
Ɉɬ 6 ɞɨ 15 0,09 

Ɉɬ 16 ɞɨ 25 0,14 
ɋɜɵɲɟ 25 0,2 

 
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. 77,9 227,9 341,0 364,2 492,4 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ.ɪɭɛ. 8,4 20,2 27,0 44,4 58,4 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 52,9 158,8 158,8 158,8 158,8 

Ɋɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ. 10,5 25,3 33,7 55,5 73,0 
ɍɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, ɦɥɧ.ɪɭɛ. 14,8 44,3 44,3 44,3 44,3 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 34,5 74,5 74,5 74,5 74,5 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 199,0 551,0 679,3 741,6 901,4 

 
Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ ɧɚ ɪɢɫɭɧɨɟ 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: 
 ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20%; 
 ɇȾɋ – 20%; 
 ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34%; 
 ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2%  



102 
 

 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. 452,95 468,99 508,02 543,83 568,60 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 627,28 640,50 654,16 667,87 681,97 

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

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 292,62 283,54 275,30 269,46 266,01 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 1398,19 1418,37 1462,82 1506,50 1541,92 

 
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. 776 2407 2480 2558 2629 
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 199 551 679 742 901 

EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 776 2407 2480 2558 2629 
EBIT (ɩɪɢɛɵɥɶ ɨɬ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), 

ɦɥɧ.ɪɭɛ. 598 1958 1903 1918 1829 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, 
ɦɥɧ.ɪɭɛ. 114 392 381 384 366 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 484 1567 1522 1534 1463 
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 
Ɂɟɣɫɤɨ-Ⱥɦɭɪɫɤɨɣ Ƚɗɋ, ɜ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ - ɡɚɬɪɚɬɵ ɭɱɚɫɬɧɢɤɨɜ, 
ɪɟɚɥɢɡɭɸɳɢɯ ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɪɨɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ɂɟɣɫɤɨ-Ⱥɦɭɪɫɤɨɣ Ƚɗɋ. 
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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 
137 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 2754,92 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,35 

ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - IRR, % 14,03 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ*ɱ 0,043 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 77282,39 

 
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. 116,26 522,70 830,35 628,61 481,34 
ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ.ɪɭɛ. 9,94 40,56 62,22 86,37 131,06 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, 
ɦɥɧ.ɪɭɛ. 126,19 563,26 892,57 714,98 612,40 

 
8.6 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 

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

1. ɋɬɚɜɤɢ ɧɚɥɨɝɨɜ 
2. ɐɟɧɚ ɫɛɵɬɚ 
3. ɋɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

 ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜɟɥɢɱɢɧɵ 
ɩɪɨɝɧɨɡɧɨɝɨ ɬɚɪɢɮɚ ɤ ɢɡɦɟɧɟɧɢɹɦ. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 8.3 – 
8.5. 
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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 

 

 
Ɋɢɫɭɧɨɤ 8.5 – ɂɧɞɟɤɫ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
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 9 ɐɢɮɪɨɜɵɟ ɩɨɞɫɬɚɧɰɢɢ 
 
 Ɍɟɪɦɢɧ «ɰɢɮɪɨɜɚɹ ɩɨɞɫɬɚɧɰɢɹ» ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 
ɜɬɨɪɢɱɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ ɩɨɞɫɬɚɧɰɢɢ (ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɦ ɬɟɪɦɢɧɚɥɚɦ), ɚ 
ɬɚɤɠɟ ɰɢɮɪɨɜɨɦɭ ɨɛɦɟɧɭ ɞɚɧɧɵɦɢ ɦɟɠɞɭ ɷɬɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ. ɉɪɢɦɟɧɟɧɢɟ 
ɬɟɯɧɨɥɨɝɢɢ ɰɢɮɪɨɜɨɣ ɩɨɞɫɬɚɧɰɢɢ (ɐɉɋ) ɩɨɡɜɨɥɹɟɬ ɨɩɟɪɢɪɨɜɚɬɶ ɛɨɥɶɲɢɦ 
ɤɨɥɢɱɟɫɬɜɨɦ ɞɚɧɧɵɯ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɭɸ ɪɚɛɨɬɭ ɤɚɤ 
ɩɟɪɜɢɱɧɨɝɨ ɢ ɜɬɨɪɢɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɞɫɬɚɧɰɢɢ, ɬɚɤ ɢ ɜɫɟɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 
 ɐɉɋ ɨɫɧɚɳɚɸɬɫɹ ɤɨɦɩɥɟɤɫɨɦ ɰɢɮɪɨɜɵɯ ɭɫɬɪɨɣɫɬɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ, ɭɱɟɬɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ⱥɋɍ Ɍɉ, ɪɟɝɢɫɬɪɚɰɢɢ ɚɜɚɪɢɣɧɵɯ ɫɨɛɵɬɢɣ ɩɨ ɩɪɨɬɨɤɨɥɭ ɆɗɄ 
61850. 
 ȼɧɟɞɪɟɧɢɟ ɆɗɄ 61850 ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɫɜɹɡɚɬɶ ɜɫɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɨɞɫɬɚɧɰɢɣ ɟɞɢɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɟɬɶɸ, ɩɨ ɤɨɬɨɪɨɣ 
ɩɟɪɟɞɚɸɬɫɹ ɧɟ ɬɨɥɶɤɨ ɞɚɧɧɵɟ ɨɬ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɤ ɬɟɪɦɢɧɚɥɚɦ ɊɁȺ, 
ɧɨ ɢ ɫɢɝɧɚɥɵ ɭɩɪɚɜɥɟɧɢɹ. 

Ɉɛɹɡɚɬɟɥɶɧɨɣ ɱɚɫɬɶɸ ɐɉɋ ɹɜɥɹɸɬɫɹ: 
- Ɉɛɦɟɧ ɞɚɧɧɵɯ ɦɟɠɞɭ ɬɟɪɦɢɧɚɥɚɦɢ ɊɁɢȺ ɢ ɤɨɧɬɪɨɥɥɟɪɚɦɢ Ⱥɋɍ Ɍɉ ɜ 
ɰɢɮɪɨɜɨɣ ɮɨɪɦɟ; 
- Ɍɟɥɟɭɩɪɚɜɥɟɧɢɟ ɤɨɦɦɭɬɚɰɢɨɧɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ; 
- ɋɢɫɬɟɦɵ, ɢɫɩɨɥɶɡɭɸɳɢɟ ɋȼɂ; 
- ɋɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ ɬɟɯ. ɫɨɫɬɨɹɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɉɋ; 
- ɋɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
- Ⱥɂɂɋ Ʉɍɗ;  
- ɋɢɫɬɟɦɵ ɤɢɛɟɪɛɟɡɨɩɚɫɧɨɫɬɢ. 
 ɇɚɢɛɨɥɟɟ ɨɛɨɛɳёɧɧɚɹ ɚɪɯɢɬɟɤɬɭɪɚ ɰɢɮɪɨɜɨɣ ɩɨɞɫɬɚɧɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 9.1. 

 
Ɋɢɫɭɧɨɤ 9.1 – Ⱥɪɯɢɬɟɤɬɭɪɚ ɰɢɮɪɨɜɨɣ ɩɨɞɫɬɚɧɰɢɢ 



107 
 

9.1 ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɐɉɋ 
 

Ⱦɥɹ ɪɚɛɨɬɵ ɭɫɬɪɨɣɫɬɜɚ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɩɪɢ ɨɬɤɚɡɟ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ), 
ɡɚɳɢɬɵ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ (ɁɆɇ), ɚɜɬɨɦɚɬɢɤɢ ɜɜɨɞɚ ɪɟɡɟɪɜɨɜ (ȺȼɊ), 
ɥɨɝɢɱɟɫɤɨɣ ɡɚɳɢɬɵ ɲɢɧ (ɅɁɒ), ɞɭɝɨɜɨɣ ɡɚɳɢɬɵ, ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ (ȾɁɌ) ɢ ɨɩɟɪɚɬɢɜɧɨɣ ɛɥɨɤɢɪɨɜɤɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ (ɈȻɊ) 
ɧɟɨɛɯɨɞɢɦɨ ɧɚɥɢɱɢɟ ɫɜɹɡɢ ɦɟɠɞɭ ɬɟɪɦɢɧɚɥɚɦɢ. ɇɚ ɐɉɋ ɪɟɚɥɢɡɨɜɚɧɚ ɫɢɫɬɟɦɚ 
ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɨɜ ɨɬ ɬɟɪɦɢɧɚɥɚ ɤ ɬɟɪɦɢɧɚɥɭ ɩɨ ɨɩɬɨɜɨɥɨɤɨɧɧɨɦɭ ɤɚɛɟɥɸ ɢɥɢ 
ɩɨɫɪɟɞɫɬɜɨɦ ɩɚɬɱ-ɤɨɪɞɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɫɜɹɡɶ ɦɟɠɞɭ ɲɤɚɮɚɦɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɩɨ ɰɢɮɪɨɜɨɦɭ ɤɚɧɚɥɭ, ɤɨɬɨɪɵɣ ɢɫɤɥɸɱɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɬɪɚɞɢɰɢɨɧɧɨɣ ɫɜɹɡɢ 
ɬɟɪɦɢɧɚɥɨɜ – ɦɟɞɧɵɯ ɩɪɨɜɨɞɨɜ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɤɥɚɫɫɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ ɪɟɚɥɢɡɚɰɢɢ ɮɭɧɤɰɢɣ ɫɢɫɬɟɦ 
ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɹɜɥɹɟɬɫɹ ɫɨɟɞɢɧɟɧɢɟ ɤɚɛɟɥɹɦɢ ɫ ɦɟɞɧɵɦɢ ɠɢɥɚɦɢ 
ɢɡɦɟɪɢɬɟɥɶɧɵɯ Ɍɇ ɢ ɌɌ, ɪɚɫɫɦɨɬɪɢɦ ɩɪɨɛɥɟɦɵ, ɯɚɪɚɤɬɟɪɧɵɟ ɞɥɹ ɞɚɧɧɨɣ 
ɬɟɯɧɨɥɨɝɢɢ: 
 - ɛɨɥɶɲɚɹ ɪɚɡɜɟɬɜɥɟɧɧɨɫɬɶ ɢ ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɦɟɞɧɵɯ ɤɚɛɟɥɟɣ; 
 - ɩɨɞɜɟɪɠɟɧɧɨɫɬɶ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɰɟɩɟɣ ɜɨɡɞɟɣɫɬɜɢɸ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ 
ɩɨɦɟɯ; 
 - ɫɥɨɠɧɨɫɬɶ ɢɥɢ ɨɬɫɭɬɫɬɜɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɤɨɧɬɪɨɥɹ ɧɟɢɫɩɪɚɜɧɨɫɬɢ 
ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɤɚɧɚɥɚ ɜ ɬɟɦɩɟ ɩɪɨɰɟɫɫɚ ɢ ɫɥɨɠɧɨɫɬɶ ɩɨɢɫɤɚ ɦɟɫɬɚ 
ɩɨɜɪɟɠɞɟɧɢɹ; 
 - ɜɥɢɹɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɰɟɩɟɣ ɧɚ ɬɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ ɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɨɝɥɚɫɨɜɚɧɢɹ ɦɨɳɧɨɫɬɢ ɌɌ/Ɍɇ ɫ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɰɟɩɟɣ ɢ 
ɧɚɝɪɭɡɤɨɣ ɩɪɢɟɦɧɢɤɚ. 
 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɰɢɮɪɨɜɨɝɨ ɤɚɧɚɥɚ ɨɛɦɟɧɚ ɞɚɧɧɵɯ ɜɦɟɫɬɨ ɨɛɵɱɧɵɯ 
ɫɢɝɧɚɥɶɧɵɯ ɤɚɛɟɥɟɣ ɫɧɢɠɚɟɬ ɞɥɢɬɟɥɶɧɨɫɬɶ ɢ ɫɬɨɢɦɨɫɬɶ ɩɪɨɫɬɨɹ ɩɨɞɫɬɚɧɰɢɣ ɜ 
ɩɪɨɰɟɫɫɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɬɨɪɢɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɡɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɞɥɹ 
ɥɟɝɤɨɝɨ ɢ ɛɵɫɬɪɨɝɨ ɢɡɦɟɧɟɧɢɹ ɤɨɧɮɢɝɭɪɚɰɢɢ ɫɢɫɬɟɦ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ 
ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ. 
 ɋɢɫɬɟɦɚ ɚɧɚɥɢɡɢɪɭɟɬ ɞɚɧɧɵɟ ɢ ɮɨɪɦɢɪɭɟɬ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ 
ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɢɡɦɟɧɢɬɶ ɩɪɢɧɰɢɩ 
ɪɚɛɨɬɵ ɫ ɪɟɝɭɥɹɪɧɵɯ ɩɥɚɧɨɜɵɯ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɪɚɛɨɬ ɧɚ ɪɚɛɨɬɭ ɩɨ ɮɚɤɬɭ 
ɩɨɹɜɥɟɧɢɹ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ. Ⱦɚɧɧɵɣ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɫɧɢɡɢɬɶ 
ɡɚɬɪɚɬɵ ɧɚ ɩɟɪɫɨɧɚɥ ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ.  
 Ȼɥɚɝɨɞɚɪɹ ɩɪɨɬɨɤɨɥɭ ɆɗɄ 61850 ɫɨ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɵɦ ɢɧɬɟɪɮɟɣɫɨɦ 
ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɩɨɞɫɬɚɧɰɢɢ ɜɨɡɦɨɠɧɨ ɩɪɢɦɟɧɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɥɸɛɵɯ 
ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ, ɩɨɞɞɟɪɠɢɜɚɸɳɢɯ ɞɚɧɧɵɣ ɩɪɨɬɨɤɨɥ. ɐɢɮɪɨɜɚɹ ɩɨɞɫɬɚɧɰɢɹ 
ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɥɟɝɤɨ ɢɧɬɟɝɪɢɪɨɜɚɬɶɫɹ ɜ ɫɢɫɬɟɦɭ Ⱥɋɍ Ɍɉ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ. 
 ɋɛɨɪ ɢɧɮɨɪɦɚɰɢɢ ɩɨ ɜɫɟɣ ɩɨɞɫɬɚɧɰɢɢ ɢ ɭɩɪɚɜɥɟɧɢɟ ɤɨɦɦɭɬɚɰɢɨɧɧɵɦɢ 
ɚɩɩɚɪɚɬɚɦɢ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɩɪɢ ɩɨɦɨɳɢ SCADA-ɫɢɫɬɟɦɵ. Ɍɚɤɠɟ 
ɷɬɚ ɫɢɫɬɟɦɚ ɜɵɩɨɥɧɹɟɬ ɪɨɥɶ ɫɚɦɨɩɢɫɰɚ ɩɨɞɨɛɧɨ ɛɨɪɬɨɜɨɦɭ ɫɚɦɨɩɢɫɰɭ 
ɚɜɢɚɥɚɣɧɟɪɚ ɢ ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɬɪɚɧɫɥɹɰɢɢ ɜɢɞɟɨɢɡɨɛɪɚɠɟɧɢɹ ɫ ɤɚɦɟɪ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɨɬɫɟɤɚɯ ɹɱɟɟɤ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫɥɟɞɢɬɶ ɡɚ ɫɨɫɬɨɹɧɢɟɦ 
ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ. 
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9.2 ɋɬɚɧɞɚɪɬ ɆɗɄ 61850 
 
 Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɢɞɟɣ, ɡɚɥɨɠɟɧɧɵɯ ɜ ɫɬɚɧɞɚɪɬ, ɹɜɥɹɟɬɫɹ ɟɝɨ 
ɧɟɢɡɦɟɧɧɨɫɬɶ ɫɨ ɜɪɟɦɟɧɟɦ. Ƚɥɚɜɵ ɷɬɨɝɨ ɫɬɚɧɞɚɪɬɚ ɫɧɚɱɚɥɚ ɨɩɢɫɵɜɚɸɬ 
ɤɨɧɰɟɩɬɭɚɥɶɧɵɟ ɜɨɩɪɨɫɵ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɦɟɠɞɭ ɷɧɟɪɝɨɨɛɴɟɤɬɚɦɢ ɢɥɢ ɠɟ 
ɜɧɭɬɪɢ ɧɢɯ. Ⱦɚɥɟɟ ɫɥɟɞɭɟɬ ɨɩɢɫɚɧɢɟ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ, ɚ ɧɚ 
ɡɚɤɥɸɱɢɬɟɥɶɧɨɦ ɷɬɚɩɟ ɨɩɢɫɵɜɚɟɬɫɹ ɧɚɡɧɚɱɟɧɢɟ ɦɨɞɟɥɟɣ ɧɚ ɩɪɨɬɨɤɨɥɵ 
ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ. 
 

9.2.1 ɉɪɨɬɨɤɨɥ GOOSE 
 

ɉɪɨɬɨɤɨɥ GOOSE ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɫɜɹɡɢ ɦɟɠɞɭ 
ɭɫɬɪɨɣɫɬɜɚɦɢ ɊɁȺ ɩɨɫɪɟɞɫɬɜɨɦ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɜ ɰɢɮɪɨɜɨɦ ɜɢɞɟ. ɉɟɪɟɞɚɱɚ 
GOOSE ɫɨɨɛɳɟɧɢɣ ɩɪɨɢɫɯɨɞɢɬ ɜ ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɨɦ ɞɢɚɩɚɡɨɧɟ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɟɫɤɨɥɶɤɢɦ ɚɞɪɟɫɚɬɚɦ. ȼ ɫɚɦɨɦ ɫɨɨɛɳɟɧɢɢ ɦɨɠɧɨ ɨɬɩɪɚɜɥɹɬɶ ɧɟ 
ɨɞɧɨ, ɚ ɧɟɫɤɨɥɶɤɨ ɡɧɚɱɟɧɢɣ (ɪɚɡɥɢɱɧɵɯ ɫɢɝɧɚɥɨɜ, ɧɚɩɪɢɦɟɪ, ɫɪɚɛɚɬɵɜɚɧɢɹ ɆɌɁ 
ɢɥɢ ɡɚɩɭɫɤɚ ɪɟɥɟ), ɢɡ ɤɨɬɨɪɵɯ ɩɨɥɭɱɚɬɟɥɶ ɢɡɜɥɟɤɚɟɬ ɬɨɥɶɤɨ ɧɭɠɧɵɟ. 
ɋɨɨɛɳɟɧɢɹ GOOSE ɩɨɞɞɟɪɠɢɜɚɸɬ ɮɭɧɤɰɢɸ ɩɪɢɨɪɢɬɟɬɧɨɫɬɢ ɩɟɪɟɞɚɱɢ – ɆɗɄ 
61850 QoS, ɛɥɚɝɨɞɚɪɹ ɤɨɬɨɪɨɣ ɨɧɢ ɩɟɪɟɞɚɸɬɫɹ ɜ ɨɛɯɨɞ ɨɛɵɱɧɵɯ ɫɨɨɛɳɟɧɢɣ. 
ȼɪɟɦɹ ɩɟɪɟɞɚɱɢ ɨɞɧɨɝɨ ɩɚɤɟɬɚ ɞɚɧɧɵɯ ɩɨ ɩɪɨɬɨɤɨɥɭ GOOSE ɧɟ ɩɪɟɜɵɲɚɟɬ 
0,001 ɫɟɤɭɧɞɵ. ɇɚ ɪɢɫɭɧɤɟ 9.2 ɩɨɤɚɡɚɧɚ ɫɜɹɡɶ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ, 
ɤɨɧɬɪɨɥɥɟɪɨɜ ɢ ɰɢɮɪɨɜɵɯ ɬɟɪɦɢɧɚɥɨɜ ɩɨ ɩɪɨɬɨɤɨɥɭ.  

 
 

 
Ɋɢɫɭɧɨɤ 9.2 – ɋɜɹɡɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ ɩɪɨɬɨɤɨɥɭ GOOSE 

 
 
 

9.2.2 ɉɪɨɬɨɤɨɥ MMS 
 

ɉɪɨɬɨɤɨɥ MMS ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɜɹɡɢ, ɬɨ ɟɫɬɶ ɞɥɹ 
ɩɟɪɟɞɚɱɢ ɨɬɱёɬɨɜ ɨ ɪɚɛɨɬɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ (ɬɟɪɦɢɧɚɥɨɜ ɊɁȺ) 
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ɧɚ ɜɟɪɯɧɢɣ – ɫɟɪɜɟɪɚ Ⱥɋɍ Ɍɉ. ɉɪɨɬɨɤɨɥ ɪɟɚɥɢɡɭɟɬ ɮɭɧɤɰɢɢ Ⱥɋɍ Ɍɉ, ɫɨɛɢɪɚɟɬ 
ɞɚɧɧɵɟ ɬɟɥɟɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɬɟɥɟɢɡɦɟɪɟɧɢɣ, ɚ ɬɚɤɠɟ ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɨɞɚɜɚɬɶ ɤɨɦɚɧɞɭ ɬɟɥɟɭɩɪɚɜɥɟɧɢɹ. 

ɇɚ ɪɢɫɭɧɤɟ 9.3 ɢɡɨɛɪɚɠɟɧɚ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɭɫɬɪɨɣɫɬɜɚ MMS 
ɩɪɨɬɨɤɨɥɚ. 

 

 
Ɋɢɫɭɧɨɤ 9.3 – ɋɜɹɡɶ ɬɟɪɦɢɧɚɥɨɜ ɫ ɜɟɪɯɧɢɦ ɭɪɨɜɧɟɦ 

 
9.3 ɐɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɐɉɋ 

 
ȼ ɧɵɧɟɲɧɟɟ ɜɪɟɦɹ ɬɪɚɞɢɰɢɨɧɧɨɟ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɟ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ, ɧɚɤɥɚɞɵɜɚɟɦɵɯ ɧɨɜɟɣɲɢɦɢ ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ 
ɨɬɧɨɲɟɧɢɹɦɢ. Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɦ ɢ ɝɟɧɟɪɢɪɭɸɳɢɦ ɤɨɦɩɚɧɢɹɦ ɧɟɨɛɯɨɞɢɦɨ 
ɫɨɜɪɟɦɟɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɤɨɬɨɪɨɟ ɩɨɡɜɨɥɢɬ ɫɧɢɡɢɬɶ ɩɟɪɜɨɧɚɱɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 
ɧɚ ɟɝɨ ɭɫɬɚɧɨɜɤɭ ɢ ɩɨɡɜɨɥɢɬ ɫɧɢɡɢɬɶ ɢɡɞɟɪɠɤɢ ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ. Ɍɚɤɠɟ ɫɭɳɟɫɬɜɭɟɬ ɩɪɨɛɥɟɦɚ ɨɛɟɫɩɟɱɟɧɢɹ 
ɤɚɱɟɫɬɜɟɧɧɵɦɢ ɢɡɦɟɪɟɧɢɹɦɢ ɩɪɨɰɟɫɫɨɜ ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɭɱɟɬɚ ɩɨɬɪɟɛɥɟɧɢɹ ɢ ɩɨɬɟɪɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ȼ ɦɢɪɨɜɨɦ ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɫɨɨɛɳɟɫɬɜɟ ɫɭɳɟɫɬɜɭɸɬ ɞɜɚ ɩɪɢɧɰɢɩɢɚɥɶɧɨ 
ɪɚɡɧɵɯ ɜɡɝɥɹɞɚ ɧɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɫɨɡɞɚɧɢɹ ɰɢɮɪɨɜɵɯ 
ɩɨɞɫɬɚɧɰɢɣ. ȼ ɫɬɪɚɧɚɯ ȿɜɪɨɩɵ ɬɟɯɧɨɥɨɝɢɢ ɐɉɋ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɚɤɬɢɜɧɵɦ 
ɨɛɪɚɡɨɦ ɧɟ ɜɧɟɞɪɹɸɬɫɹ. Ȼɨɥɶɲɢɣ ɢɧɬɟɪɟɫ ɬɚɦ ɜɵɡɵɜɚɟɬ ɲɢɪɨɤɨɦɚɫɲɬɚɛɧɨɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɟɚɥɢɡɚɰɢɹ 
ɷɥɟɦɟɧɬɨɜ Smart Grid (ɜ ɪɨɫɫɢɣɫɤɨɣ ɬɟɪɦɢɧɨɥɨɝɢɢ – ɚɤɬɢɜɧɨ-ɚɞɚɩɬɢɜɧɨɣ ɫɟɬɢ).  

ȼ Ⱥɡɢɢ ɠɟ ɰɢɮɪɨɜɵɦ ɩɨɞɫɬɚɧɰɢɹɦ ɭɞɟɥɹɸɬ ɛɨɥɶɲɨɟ ɜɧɢɦɚɧɢɟ: ɭɠɟ 
ɩɨɫɬɪɨɟɧɨ ɧɟɫɤɨɥɶɤɨ ɞɟɫɹɬɤɨɜ ɬɚɤɢɯ ɨɛɴɟɤɬɨɜ, ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɜɧɟɞɪɟɧɢɹ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ. 
 ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɤɨɦɩɥɟɤɫɚ ɐɉɋ ɧɟɨɛɯɨɞɢɦɨ ɭɞɟɥɹɬɶ ɨɫɨɛɨɟ 
ɜɧɢɦɚɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɦɩɨɧɨɜɤɢ 
ɢ ɬɢɩɨɜ ɨɫɧɨɜɧɨɝɨ ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɜɵɛɪɚɧɚ ɩɪɢɧɰɢɩɢɚɥɶɧɨ 
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ɪɚɡɥɢɱɧɚɹ ɫɬɪɭɤɬɭɪɚ ɩɨɫɬɪɨɟɧɢɹ ɜɬɨɪɢɱɧɵɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ. ɉɨɫɥɟ 
ɩɪɨɜɟɞɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɩɪɨɪɚɛɨɬɤɢ ɪɚɡɥɢɱɧɵɯ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ ɛɵɥɨ 
ɜɵɞɟɥɟɧɨ ɧɟɫɤɨɥɶɤɨ ɨɫɨɛɟɧɧɨɫɬɟɣ ɩɨɫɬɪɨɟɧɢɹ ɐɉɋ ɫ ɭɱɟɬɨɦ ɪɚɡɥɢɱɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ ɢ ɬɪɟɛɨɜɚɧɢɣ ɤ ɜɵɫɨɤɢɦ ɬɟɯɧɢɤɨ-
ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɜɧɟɞɪɟɧɢɹ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ. 
 Ɋɚɫɫɦɨɬɪɢɦ ɧɟɤɨɬɨɪɵɟ ɢɡ ɧɢɯ. 
 ɉɪɢ ɧɚɥɢɱɢɢ ɧɚ ɨɛɴɟɤɬɟ ɄɊɍɗ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɬ ɜɧɟɞɪɟɧɢɹ 
ɬɟɯɧɨɥɨɝɢɣ ɐɉɋ ɜɵɡɵɜɚɟɬ ɫɨɦɧɟɧɢɹ, ɬ.ɤ. ɨɞɧɢɦ ɢɡ ɩɪɟɢɦɭɳɟɫɬɜ ɐɉɋ ɹɜɥɹɟɬɫɹ 
ɫɨɤɪɚɳɟɧɢɟ ɤɚɛɟɥɶɧɵɯ ɫɜɹɡɟɣ ɦɟɠɞɭ Ɋɍ ɢ Ɉɉɍ. ɉɪɢɦɟɧɟɧɢɟ ɢɧɧɨɜɚɰɢɨɧɧɵɯ 
ɬɟɯɧɨɥɨɝɢɣ ɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɄɊɍɗ ɫɬɚɧɟɬ ɨɩɪɚɜɞɚɧɧɵɦ ɩɪɢ ɨɫɧɚɳɟɧɢɢ ɢɯ 
ɜɫɬɪɚɢɜɚɟɦɵɦɢ ɰɢɮɪɨɜɵɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɫ 
ɫɨɯɪɚɧɟɧɢɟɦ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɵɞɭɳɟɝɨ ɩɨɤɨɥɟɧɢɹ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɜɧɟɞɪɟɧɢɟ 
ɷɥɟɦɟɧɬɨɜ ɐɉɋ ɞɚɫɬ ɬɟɯɧɢɱɟɫɤɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ, ɚ ɫɢɫɬɟɦɚ ɧɟ ɩɨɞɨɪɨɠɚɟɬ. 
  

9.4 Ɋɟɚɥɢɡɚɰɢɹ ɫɢɫɬɟɦɵ ɐɉɋ ɧɚ ɩɪɢɦɟɪɟ ɄɊɍɗ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
  

ȼ ɫɥɭɱɚɟ Ɂɟɣɫɤɨ-Ⱥɦɭɪɫɤɨɣ Ƚɗɋ, ɤɨɬɨɪɚɹ ɧɚɯɨɞɢɬɫɹ ɧɚ ɫɬɚɞɢɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜɦɟɫɬɟ ɫ ɄɊɍɗ, ɨɬɧɨɫɹɳɢɦɫɹ ɤ ɧɟɣ, ɫɢɬɭɚɰɢɹ ɨɛɫɬɨɢɬ ɫɨɜɫɟɦ 
ɢɧɚɱɟ. ȼɜɢɞɭ ɧɨɜɢɡɧɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɛɭɞɭɳɟɣ ɫɬɚɧɰɢɢ ɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ ɧɟ ɜɨɡɧɢɤɚɟɬ ɩɪɨɛɥɟɦ ɫ ɦɨɪɚɥɶɧɨ ɭɫɬɚɪɟɜɲɢɦɢ ɬɟɯɧɨɥɨɝɢɹɦɢ. 
əɱɟɣɤɢ ɄɊɍɗ ɭɠɟ ɡɚɪɚɧɟɟ ɧɚ ɡɚɜɨɞɟ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɤɨɦɩɥɟɤɬɭɸɬɫɹ 
ɜɫɬɪɨɟɧɧɵɦɢ ɨɩɬɨɷɥɟɤɬɪɨɧɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɢɡɦɟɪɟɧɢɣ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ, ɚ 
ɲɤɚɮɵ ɄɊɍɗ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɫ ɩɨɞɞɟɪɠɤɨɣ ɩɪɨɬɨɤɨɥɚ ɆɗɄ 61850, ɱɬɨ ɭɠɟ 
ɩɪɟɞɨɩɪɟɞɟɥɹɟɬ ɷɬɨ ɭɫɬɪɨɣɫɬɜɨ, ɤɚɤ ɱɚɫɬɶ ɐɉɋ. Ɉɬɫɭɬɫɬɜɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɦɨɞɟɪɧɢɡɚɰɢɢ ɫɬɚɪɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɯ ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ ɫ 
ɧɨɜɟɣɲɢɦɢ ɫɢɫɬɟɦɚɦɢ, ɞɟɥɚɟɬ ɩɪɨɟɤɬ ɪɟɚɥɢɡɚɰɢɢ ɐɉɋ ɧɚ ɄɊɍɗ 220 ɤȼ Ɂɟɣɫɤɨ-
Ⱥɦɭɪɫɤɨɣ Ƚɗɋ ɜɵɝɨɞɧɵɦ ɤɚɤ ɫ ɬɟɯɧɢɱɟɫɤɨɣ, ɬɚɤ ɢ ɫ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɬɨɪɨɧɵ. ɂ 
ɬ.ɤ. ɩɪɨɟɤɬɢɪɭɟɦɚɹ ɫɬɚɧɰɢɹ ɧɚɯɨɞɢɬɫɹ ɜ ɊɎ, ɪɟɚɥɢɡɚɰɢɹ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɛɭɞɟɬ 
ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɪɚɡɜɢɬɢɸ ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɧɚɭɤɢ, ɚ ɬɚɤɠɟ 
ɩɨɜɵɫɢɬ ɷɧɟɪɝɨɛɟɡɨɩɚɫɧɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɧɚɲɟɣ ɫɬɪɚɧɵ. 

Ɍɢɩɨɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ ɹɜɥɹɟɬɫɹ ɄɊɍɗ, ɫɨɫɬɨɹɳɟɟ ɢɡ ɹɱɟɟɤ əȽȽ 220. əɱɟɣɤɢ 
ɨɫɧɚɳɚɸɬɫɹ ɲɤɚɮɚɦɢ ɭɩɪɚɜɥɟɧɢɹ ɫɨ ɜɫɬɪɨɟɧɧɵɦɢ ɰɢɮɪɨɜɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɢ 
ɬɟɪɦɢɧɚɥɚɦɢ, ɩɪɢɛɨɪɚɦɢ ɢ ɫɢɫɬɟɦɚɦɢ ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɢ ɢ ɬɟɥɟɭɩɪɚɜɥɟɧɢɹ, 
ɨɛɴɟɞɢɧɹɟɦɵɟ ɜ ɫɢɫɬɟɦɭ SCADA ɛɨɥɟɟ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ, ɩɟɪɟɞɚɸɳɭɸ ɞɚɧɧɵɟ 
ɩɨ ɩɪɨɬɨɤɨɥɭ ɆɗɄ 61850, ɆɗɄ 61850-9.2LE. ȼ ɄɊɍɗ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 
ɰɢɮɪɨɜɵɟ ɨɩɬɨɷɥɟɤɬɪɨɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ.  

ȼɵɤɥɸɱɚɬɟɥɢ ɄɊɍɗ ɨɫɧɚɳɟɧɵ ɭɫɬɪɨɣɫɬɜɚɦɢ ɭɱɟɬɚ ɫɪɚɛɨɬɚɧɧɨɝɨ 
ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɪɟɫɭɪɫɚ, ɩɨɡɜɨɥɹɸɳɢɦɢ ɨɩɪɟɞɟɥɹɬɶ ɫɨɫɬɨɹɧɢɟ ɤɨɧɬɚɤɬɧɨɣ 
ɫɢɫɬɟɦɵ ɜɵɤɥɸɱɚɬɟɥɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ.  

ȼ ɨɬɫɟɤɢ ɄɊɍɗ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɚɬɱɢɤɢ ɱɚɫɬɢɱɧɵɯ ɪɚɡɪɹɞɨɜ, 
ɤɨɧɬɪɨɥɢɪɭɸɳɢɟ ɫɨɫɬɨɹɧɢɟ ɢɡɨɥɹɰɢɢ ɄɊɍɗ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɩɟɪɢɨɞɚ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɜɵɞɚɸɳɢɟ ɫɢɝɧɚɥ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɡɚɦɟɧɵ ɜ ɫɥɭɱɚɟ ɭɯɭɞɲɟɧɢɹ 
ɢɡɨɥɹɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ.  
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Ⱦɚɬɱɢɤɢ ɩɥɨɬɧɨɫɬɢ ɷɥɟɝɚɡɚ ɫ ɰɢɮɪɨɜɵɦ ɜɵɯɨɞɨɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɜ 
ɨɬɫɟɤɚɯ ɄɊɍɗ, ɨɛɴɟɞɢɧɟɧɵ ɫ ɞɚɬɱɢɤɚɦɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɷɥɟɝɚɡɚ ɜ ɩɨɦɟɳɟɧɢɢ 
ɄɊɍɗ ɜ ɟɞɢɧɭɸ ɫɢɫɬɟɦɭ ɤɨɧɬɪɨɥɹ ɭɬɟɱɟɤ ɝɚɡɚ ɢɡ ɨɛɨɪɭɞɨɜɚɧɢɹ. ȼɫɟ ɫɢɝɧɚɥɵ 
ɩɨɫɪɟɞɫɬɜɨɦ ɨɩɬɢɱɟɫɤɨɝɨ ɤɚɛɟɥɹ ɢ ɩɟɪɟɞɚɸɳɢɯ ɭɫɬɪɨɣɫɬɜ ɩɨɫɬɭɩɚɸɬ ɧɚ 
ɩɪɢɛɨɪɵ ɊɁɢȺ ɩɨɞɫɬɚɧɰɢɢ ɢ ɜ ɫɢɫɬɟɦɭ SCADA ɭɪɨɜɧɹ ɭɩɪɚɜɥɟɧɢɹ ɉɋ ɢ 
ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ. 
 ɋɯɟɦɚ ɨɞɧɨɝɨ ɢɡ 7 ɩɪɢɫɨɟɞɢɧɟɧɢɣ 220 ɤȼ ɄɊɍɗ Ɂɟɣɫɤɨ-Ⱥɦɭɪɫɤɨɣ Ƚɗɋ ɤ 
ɰɢɮɪɨɜɵɦ ɬɟɪɦɢɧɚɥɚɦ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.4. 
 

 
 
 

Ɋɢɫɭɧɨɤ 9.4 – ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɰɢɮɪɨɜɵɦ ɬɟɪɦɢɧɚɥɚɦ ɨɬɯɨɞɹɳɟɣ 
ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 

 
Ɍɚɛɥɢɰɚ Ⱥ.1 – Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ Ɂɟɹ ɡɚ 1952-2001 ɝɝ 
 

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

1952 19 15 8 12 4042 4166 4211 2527 3257 2359 474 193 1776 

1953 81 43 27 923 5557 3324 1237 3481 1910 1012 339 109 1506 

1954 29 27 13 199 3986 6624 4716 2920 6287 1001 148 70 2170 

1955 39 24 20 171 2078 2583 5097 5726 2920 2022 204 98 1751 

1956 54 42 33 64 4323 2561 7858 1461 2135 866 58 25 1625 

1957 59 30 21 204 4435 2741 1136 1349 3593 2965 361 126 1420 

1958 28 19 12 18 3313 3975 10552 3930 1349 1125 238 94 2056 

1959 22 17 13 63 2527 2022 2078 4604 4042 2359 587 204 1547 

1960 13 13 8 9 2415 8307 2415 900 2247 1125 70 13 1463 

1961 47 27 15 36 4435 5165 2696 4379 3706 462 339 98 1786 

1962 76 26 11 238 3874 2931 9205 5501 5389 2808 496 255 2570 

1963 83 37 31 1461 5445 2370 5333 788 1573 777 193 47 1514 

1964 100 30 21 20 3650 2303 3706 7970 7521 1394 272 137 2262 

1965 109 34 32 81 4996 2135 631 3257 797 676 159 92 1085 

1966 73 16 17 204 3201 3055 2583 4042 1068 844 137 81 1279 

1967 79 47 40 474 4099 3380 1012 6960 6062 1237 566 244 2019 

1968 59 20 19 182 3762 3335 810 4491 1461 348 221 39 1231 

1969 43 20 17 81 3537 2078 709 2920 1237 451 215 24 946 

1970 16 12 12 59 685 3459 5052 3706 7297 1046 283 148 1817 

1971 27 17 16 70 1966 5389 1573 3818 1012 900 171 93 1256 

1972 36 18 16 61 4547 4626 5030 5277 2808 1024 316 75 1988 

1973 52 22 15 81 2640 5333 1461 3369 2247 743 451 265 1392 

1974 57 37 30 1371 6119 1910 900 3930 3571 1349 260 53 1634 

1975 24 19 14 215 608 3874 2920 6062 3369 406 47 30 1468 

1976 10 9 10 33 2191 1798 3145 3818 2359 1181 92 64 1228 

1977 39 21 15 35 1125 4076 6062 788 6511 1798 305 103 1742 

1978 54 22 10 42 6904 4514 11449 7308 7185 462 272 81 3194 

1979 45 28 22 586 5109 5950 3369 3593 4267 2696 227 42 2163 

1980 29 18 15 86 1630 1461 2135 7540 5165 373 204 64 1562 

1981 64 21 16 92 748 1068 2471 3212 1125 788 269 79 831 

1982 21 13 11 98 6343 1630 5894 1237 1686 945 328 159 1532 

1983 12 8 6 56 900 4446 3032 5052 2022 990 126 34 1392 

1984 18 6 6 48 5333 9093 2022 1125 3145 2471 328 120 1978 

1985 31 11 10 103 732 4940 10215 2471 900 642 81 47 1684 

1986 11 10 11 109 2303 3650 7073 6399 5838 1573 541 99 2303 

1987 17 16 13 47 6119 2920 1798 1012 2583 1147 114 68 1323 

1988 34 17 15 114 3088 3156 1686 1798 2696 956 283 92 1163 

1989 42 29 24 1018 7353 4177 3257 4267 7073 1259 429 182 2428 

1990 35 24 21 339 6680 4604 1966 709 3032 664 249 103 1537 

1991 27 24 22 58 3425 2034 2135 2022 3481 2135 238 139 1314 

1992 18 11 8 126 1742 2438 4267 7297 3818 1125 518 120 1793 

1993 21 16 17 67 563 900 2359 2247 2022 878 120 55 774 

1994 24 19 15 13 2864 3257 5501 4828 4042 732 350 114 1815 

1995 25 20 16 81 1293 1136 2247 8195 7948 1068 165 70 1857 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 

Ƚɨɞɵ I II  III  IV  V VI  VII  VIII  IX  X XI  XII  Q̭̬. ̐ 
1996 30 17 14 143 1461 1158 2191 2696 2583 485 182 36 918 

1997 13 11 10 148 2976 3313 3481 6960 6736 1686 103 46 2126 

1998 42 36 34 1192 4660 2426 1360 3145 3930 1461 406 103 1568 

1999 34 21 20 193 2752 2617 2808 4155 2471 1181 294 58 1386 

2000 24 18 15 221 3537 2471 1910 1573 3369 2247 384 171 1330 

2001 20 9 7 61 900 3279 2920 5726 5614 563 249 86 1622 

 
Ɍɚɛɥɢɰɚ Ⱥ.2 – Ɋɚɫɱёɬ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ 

Ɂɢɦɚ Ʌɟɬɨ 
ɑɚɫ Pt ɗɧɟɪɝɢɹ Ɇɨɳɧɨɫɬɶ ɑɚɫ Pt ɗɧɟɪɝɢɹ Ɇɨɳɧɨɫɬɶ 

1,00 1573 20,92 0,02 1 1219 6,15 0,01 

2,00 1552 21,54 0,02 2 1213 10,46 0,01 

3,00 1552 39,69 0,08 3 1208 20,31 0,04 

4,00 1534 43,08 0,09 4 1198 21,54 0,05 

5,00 1530 43,08 0,09 5 1197 27,38 0,08 

6,00 1530 46,15 0,11 6 1191 31,08 0,10 

7,00 1527 59,38 0,20 7 1188 34,15 0,12 

8,00 1514 63,69 0,24 8 1185 35,08 0,13 

9,00 1510 65,54 0,25 9 1184 35,69 0,14 

10,00 1508 76,62 0,36 10 1183 36,92 0,15 

11,00 1497 81,23 0,41 11 1182 47,69 0,27 

12,00 1492 90,46 0,52 12 1171 76,62 0,61 

13,00 1483 99,69 0,64 13 1142 92,31 0,82 

14,00 1474 102,15 0,68 14 1126 131,69 1,37 

15,00 1471 112,00 0,83 15 1087 203,38 2,44 

16,00 1461 119,38 0,94 16 1015 225,54 2,80 

17,00 1454 153,85 1,53 17 993 316,31 4,34 

18,00 1419 191,38 2,21 18 902 336,00 4,70 

19,00 1382 216,00 2,67 19 883 395,38 5,82 

20,00 1357 216,92 2,69 20 823 415,08 6,22 

21,00 1356 219,69 2,75 21 804 441,54 6,77 

22,00 1354 234,46 3,08 22 777 450,15 6,96 

23,00 1339 252,31 3,49 23 769 454,77 7,07 

24,00 1321 1573,23 35,19 24 764 1218,77 25,41 

 
Ɍɚɛɥɢɰɚ Ⱥ.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ 
Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 

Pɫɪ, Ɇȼɬ 1573 1521 1442 1350 1271 1225 1225 1271 1350 1442 1521 1573 

Pmax, Ɇȼɬ 1459 1406 1315 1210 1119 1066 1066 1119 1210 1315 1406 1459 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 

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

Ƚɨɞ Q, ɦ3/ɫ K Ʉ-1 (Ʉ-1)2 (Ʉ-1)3 

1978 3194 1,945 0,945 0,892 0,843 
1962 2570 1,565 0,565 0,319 0,180 
1989 2428 1,478 0,478 0,229 0,109 
1986 2303 1,402 0,402 0,162 0,065 
1964 2262 1,377 0,377 0,142 0,054 
1954 2170 1,321 0,321 0,103 0,033 
1979 2163 1,317 0,317 0,100 0,032 
1997 2126 1,294 0,294 0,087 0,026 
1958 2056 1,252 0,252 0,063 0,016 
1967 2019 1,229 0,229 0,053 0,012 
1972 1988 1,210 0,210 0,044 0,009 
1984 1978 1,204 0,204 0,042 0,009 
1995 1857 1,131 0,131 0,017 0,002 
1970 1817 1,106 0,106 0,011 0,001 
1994 1815 1,105 0,105 0,011 0,001 
1992 1793 1,092 0,092 0,008 0,001 
1961 1786 1,087 0,087 0,008 0,001 
1952 1776 1,081 0,081 0,007 0,001 
1955 1751 1,066 0,066 0,004 0,000 
1977 1742 1,061 0,061 0,004 0,000 
1985 1684 1,025 0,025 0,001 0,000 
1974 1634 0,995 -0,005 0,000 0,000 
1956 1625 0,989 -0,011 0,000 0,000 
2001 1622 0,988 -0,012 0,000 0,000 
1998 1568 0,955 -0,045 0,002 0,000 
1980 1562 0,951 -0,049 0,002 0,000 
1959 1547 0,942 -0,058 0,003 0,000 
1990 1537 0,936 -0,064 0,004 0,000 
1982 1532 0,933 -0,067 0,005 0,000 
1963 1514 0,922 -0,078 0,006 0,000 
1953 1506 0,917 -0,083 0,007 -0,001 
1975 1468 0,894 -0,106 0,011 -0,001 
1960 1463 0,891 -0,109 0,012 -0,001 
1957 1420 0,865 -0,135 0,018 -0,002 
1973 1392 0,847 -0,153 0,023 -0,004 
1983 1392 0,847 -0,153 0,023 -0,004 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ȼ.1 

Ƚɨɞ Q, ɦ3/ɫ K Ʉ-1 (Ʉ-1)2 (Ʉ-1)3 
1999 1386 0,844 -0,156 0,024 -0,004 
2000 1330 0,810 -0,190 0,036 -0,007 
1987 1323 0,805 -0,195 0,038 -0,007 
1991 1314 0,800 -0,200 0,040 -0,008 
1966 1279 0,779 -0,221 0,049 -0,011 
1971 1256 0,765 -0,235 0,055 -0,013 
1968 1231 0,749 -0,251 0,063 -0,016 
1976 1228 0,748 -0,252 0,064 -0,016 
1988 1163 0,708 -0,292 0,085 -0,025 
1965 1085 0,661 -0,339 0,115 -0,039 
1969 946 0,576 -0,424 0,180 -0,076 
1996 918 0,559 -0,441 0,195 -0,086 
1981 831 0,506 -0,494 0,244 -0,121 
1993 774 0,471 -0,529 0,280 -0,148 

 
Ɍɚɛɥɢɰɚ Ȼ.2 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɷɦɩɢɪɢɱɟɫɤɢɯ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

Ƚɨɞ Qɫɪ. ɝɨɞ Qɫɪ. ɦɟɠɟɧɶ Qɫɪ. ɉɚɜɨɞɨɤ ɪ, % 
1978 3194 1040 9647 2 
1962 2570 857 7698 4 
1989 2428 846 7166 6 
1986 2303 745 6987 8 
1964 2262 740 6982 10 
1954 2170 730 6492 12 
1979 2163 686 6410 14 
1997 2126 673 6372 16 
1958 2056 667 6360 18 
1967 2019 619 6131 20 
1972 1988 611 6130 22 
1984 1978 606 6018 24 
1995 1857 593 5894 25 
1970 1817 591 5878 27 
1994 1815 576 5862 29 
1992 1793 574 5650 31 
1952 1776 547 5420 35 
1955 1751 544 5344 37 
1977 1742 535 5214 39 
1985 1684 534 5017 41 
1974 1634 532 4918 43 

 



120 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ȼ.2 

Ƚɨɞ Qɫɪ. ɝɨɞ Qɫɪ. ɦɟɠɟɧɶ Qɫɪ. ɉɚɜɨɞɨɤ ɪ, % 
1956 1625 525 4800 45 
2001 1622 524 4713 47 
1998 1568 513 4672 49 
1980 1562 509 4654 51 
1959 1547 499 4641 53 
1982 1532 481 4511 57 
1975 1468 430 4354 63 
1960 1463 418 4293 65 
1957 1420 413 4245 67 
1973 1392 411 4212 69 
1983 1392 410 4082 71 
1999 1386 405 4078 73 
2000 1330 402 4031 75 
1987 1323 397 4013 76 
1991 1314 381 3964 78 
1966 1279 353 3887 80 
1976 1228 323 3674 86 
1988 1163 297 3065 88 
1965 1085 289 3060 90 
1969 946 288 2912 92 
1996 918 282 2773 94 
1981 831 272 2359 96 
1993 774 243 2349 98 

 
Ɍɚɛɥɢɰɚ Ȼ.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ 

Ɇɟɫɹɰ 
Qɛ 

ɦ3/ɫ 
Qɥ 

ɦ3/ɫ 
Qɢ 

ɦ3/ɫ 
Qɮ 

ɦ3/ɫ 
Qɩɥɡ 
ɦ3/ɫ 

Zɜɛ, ɦ Zɧɛ, ɦ ɇ, ɦ 
Nɛ, 

Ɇȼɬ 

11 406 20 2 10 374 200,00 168,67 30,35 325 
12 103 20 1 10 72 198,65 169,18 28,42 383 
1 116 20 1 10 85 197,15 169,20 26,90 366 
2 36 20 1 10 5 195,66 168,75 25,56 283 
3 34 0 1 10 23 193,56 167,10 25,28 179 
4 1118 -40 1 10 1147 191,80 168,36 22,93 267 
5 1360 -40 3 10 1387 191,37 168,73 22,12 304 
6 1426 0 4 10 1412 190,93 168,21 22,63 248 
7 3945 0 14 10 3921 191,36 169,11 23,99 392 
8 5345 0 14 10 5321 195,45 170,16 26,03 751 
9 3445 0 12 10 3423 197,53 168,90 29,44 437 
10 1461 0 5 10 1446 199,75 168,39 31,15 368 
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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 ݊𝐼௠௔௫′ , ˑ˄ ˏˋː⁄  112,00 110,75 116,26 114,71 113,47 108,93 112,71 ݊𝐼௣′ , ˑ˄ ˏˋː⁄  129,73 128,28 134,66 132,88 131,44 126,18 130,55 ݊𝐼௠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 ݊𝐼௠௔௫′ , ˑ˄ ˏˋː⁄  112,37 111,12 108,26 107,47 106,80 109,30 106,81 ݊𝐼௣′ , ˑ˄ ˏˋː⁄  130,16 128,71 125,40 124,48 123,71 126,61 123,72 ݊𝐼௠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 
 
  



 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 

 
Ɋɢɫɭɧɨɤ ȼ.1- Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɭɪɛɢɧɵ ɉɅ40ɚ-ȼ-600 

 



 

ɉɊɂɅɈɀȿɇɂȿ Ƚ 
Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 

 
Ɍɚɛɥɢɰɚ Ƚ.1 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 

ɟɞɢɧɢɰɵ 
ɂɦɟɧɨɜɚɧɧɵɟ 

ɟɞɢɧɢɰɵ 

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 ଴ܷ𝐺ݐ ଵ ଴ܷଵ𝐺 - 5 ȼݐ  - 15 ȼ 

଴ܷଷ 
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 
1,3 - 

Ɂɉɇ >ܷ 

2ɫɬɭɩɟɧɶ ஼ܷʟଶ ͳ,Ͷ ∙ ܷʜ 140 ȼ 

1 ɫɬɭɩɟɧɶ ஼ܷ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 
ɫɢɦɦɟɬɪɢɱɧɵɯ 

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 ܼ𝐼 0,07 Ͳ,ͳ͵͵ ʝˏ 

2 ɫɬɭɩɟɧɶ ܼ𝐼𝐼 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

 



 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ƚ 
 

Ɍɚɛɥɢɰɚ Ƚ.2 – Ɇɚɬɪɢɰɚ ɡɚɳɢɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ƚɚ
ɲ

ɟɧ
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 ɩ
ɨɥ
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Ɉ
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ɨɜ

 ɬ
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ɉ
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ȼ-
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Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ + + + 

 
  

ɁɁȽ 
଴ܷ 

 + + ଷݐ  +     ଵݐ
 

   

଴ܷଷ ݐ + + 
 

   

Ɂɉɇ ܷ > 

1 ɫɬɭɩɟɧɶ ݐଵ + 
 

    

2 ɫɬɭɩɟɧɶ ݐଶ + 
 

    

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ     +  

ɂɈ + 
 

    

ɈɌɋ I 

 +    ଶݐ +      ଵݐ
 

 + ଷݐ 
 

    

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ     +  

ɂɈ + 
 

    

ɈɌɋ 
     ଵݐ

 
 + ଶݐ +

 
 +   

ȾɁ ܼ < 

1 ɫɬɭɩ. 
 +    ଵݐ

 
    + + + ଶݐ 

2 ɫɬɭɩ. 
     ଵݐ

 
 + ଶݐ +

 
 +   

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  

ɋɈ     +  

ɂɈ + 
 

    

Ɉɬɫɟɱɤɚ + 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ƚ 
 
 

 

Ɋɢɫɭɧɨɤ Ƚ.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 
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ɉɊɂɅɈɀȿɇɂȿ Ⱦ 
 

Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 

Ɍɚɛɥɢɰɚ Ⱦ.1 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ 

X, ɦ 0 1,8 3,6 4,5 5,4 6,3 7,2 8,1 9 12,6 15,3 17,1 

ɍ, ɦ 1,13 0,06 0,05 0,24 0,54 0,9 1,04 1,78 2,3 5,08 7,86 9,97 
 

 
Ɋɢɫɭɧɨɤ Ⱦ.1 – ɗɩɸɪɵ ɝɥɚɜɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
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ɉɊɂɅɈɀȿɇɂȿ ȿ 
 

Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 

Ɍɚɛɥɢɰɚ ȿ.1 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2021  2022 2023 2024 2025 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 77,9 227,9 341,0 364,2 492,4 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ.ɪɭɛ. 8,4 20,2 27,0 44,4 58,4 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 52,9 158,8 158,8 158,8 158,8 
Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ. 10,5 25,3 33,7 55,5 73,0 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, 
ɦɥɧ.ɪɭɛ. 14,8 44,3 44,3 44,3 44,3 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 34,5 74,5 74,5 74,5 74,5 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 199,0 551,0 679,3 741,6 901,4 
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