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2 ȼɨɞɧɨ–ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
2.1 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɜɨɞɵ 

 
2.1.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
 ɡɚɜɢɫɢɦɨɫɬɢ ɨɬɦɟɬɨɤ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɬ ɥɟɬɧɢɯ ɢ ɡɢɦɧɢɯ ɪɚɫɯɨɞɨɜ ɢ 

ɨɬɦɟɬɤɢ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɨɬ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (Ɍɚɛɥ. 1.1, Ɋɢɫ. 1.1 – 1.2); 
 ɷɧɟɪɝɨɫɢɫɬɟɦɚ – Ɉɗɋ ɋɢɛɢɪɢ; 
 ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ: ݇ே = ͺ,ͺ; 
 ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɪɨɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ: ∆ℎ = Ͳ,Ͷͺ; 
 ɧɨɪɦɚɥɶɧɵɣ ɩɨɞɩɨɪɧɵɣ ɭɪɨɜɟɧɶ ɋɨɤɨɥɨɜɫɤɨɣ Ƚɗɋ: ɇɉɍ = 188 ɦ; 
 ɪɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ Ɍɨɦɶ ɡɚ ɩɟɪɢɨɞ 1933–1982 

ɝɝ. (ɉɪɢɥɨɠɟɧɢɟ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1); 
 ɬɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ Ɍɚɛɥ. 2.1; 

 
Ɍɚɛɥɢɰɚ 2.1 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

Ɇɟɫɹɰ I II  III  IV  V VI  VII VIII IX X XI  XII 
Ɍɪɟɛɨɜɚɧɢɹ ȼɏɄ, ɦ3/ɫ 350 350 350 635 635 635 635 635 635 635 350 350 
ɋɚɧ. ɩɨɩɭɫɤ, ɦ3/ɫ 175 175 175 318 318 318 318 318 318 318 175 175 
Ɏɢɥɶɬɪɚɰɢɹ, ɦ3/ɫ 2 2 2 2 2 2 2 2 2 2 2 2 
ɂɫɩɚɪɟɧɢɟ, ɦ3/ɫ 1 1 2 2 0 0 0 0 0 0 0 0 
Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɟ, ɦ3/ɫ 20 20 0 -30 -70 0 0 0 0 20 20 20 

 
 ɫɭɬɨɱɧɵɟ ɢ ɝɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɨɤ (ɩɥɚɤɚɬ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ 

ɷɧɟɪɝɢɢ»). 
 

2.1.2 Ʉɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 
 
Ⱦɥɹ ɜɨɞɧɨ–ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɪɚɫɱɟɬɧɵɟ 

ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ 50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ (ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ) ɢ 90% 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ (ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ). Ⱦɥɹ ɷɬɨɝɨ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɜ ɩɟɪɢɨɞ 
ɩɨɥɨɜɨɞɶɹ ɩɨɩɚɞɚɸɬ ɦɟɫɹɰɵ, ɭ ɤɨɬɨɪɵɯ ɪɚɫɯɨɞɵ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɵ 
ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ ɪɚɫɯɨɞɭ. ɗɬɢ ɪɚɫɯɨɞɵ ɪɚɧɠɢɪɭɸɬɫɹ ɩɨ ɭɛɵɜɚɧɢɸ. Ⱦɚɥɟɟ 
ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɪɨɹɬɫɹ ɩɨ ɷɦɩɢɪɢɱɟɫɤɨɣ ɮɨɪɦɭɥɟ: 

ሺ݉ሻ݌  = ௠௡+ଵ ∙ ͳͲͲ% (2.1) 

 
ɝɞɟ p(m) – ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɫɬɨɤɚ; 

m – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɷɥɟɦɟɧɬɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ, ɪɚɧɠɢɪɨɜɚɧɧɚɹ ɩɨ 
ɭɛɵɜɚɧɢɸ; 

ɉɨɫɬɪɨɢɦ ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɟɝɨɞɨɜɵɯ 
ɪɚɫɯɨɞɨɜ, ɪɚɫɯɨɞɨɜ ɜ ɩɨɥɨɜɨɞɶɟ ɢ ɪɚɫɯɨɞɨɜ ɜ ɦɟɠɟɧɶ (ɪɢɫɭɧɨɤ 2.1). 
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Ɋɢɫɭɧɨɤ 2.1 – ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 

 
2.1.3 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 
Ⱦɥɹ ɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

ɨɬɫɭɬɫɬɜɭɟɬ ɨɩɪɟɞɟɥɟɧɧɵɣ ɝɨɞ. ɉɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ 
ɜɵɛɢɪɚɟɦ ɧɚɢɛɥɢɠɚɣɲɢɟ ɝɨɞɵ ɫɩɪɚɜɚ ɢ ɫɥɟɜɚ ɨɬ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
50%: 1932 ɢ 1979 ɝɝ.  

ɂɧɬɟɪɩɨɥɢɪɭɟɦ ɡɧɚɱɟɧɢɟ ɪɚɫɯɨɞɚ ɞɥɹ 50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ.  
ɋɪɟɞɧɟɩɨɥɨɜɨɞɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ 50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ܳ ˒ହ଴%˄˃ˊˑ˅ˑˈ = 1844 

ɦ3/ɫ – ɛɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ. 
Ɇɚɥɨɜɨɞɧɨɟ ɛɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ 50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ܳˏହ଴%˄˃ˊˑ˅ˑˈ = 361 ɦ3/ɫ. 
ɂɫɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ. ȼ 

ɪɟɡɭɥɶɬɚɬɟ ɩɪɢɧɢɦɚɟɦ ɝɨɞ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɢɦɟɬɶ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ 
ɛɥɢɠɟ ɤ 1, ɬ.ɟ. ɬɨɬ ɝɨɞ, ɤɨɬɨɪɵɣ ɬɪɟɛɭɟɬ ɧɚɢɦɟɧɶɲɭɸ ɤɨɪɪɟɤɬɢɪɨɜɤɭ ɪɚɫɯɨɞɨɜ. 

 1939 
 

Кˏ = ொˏఱబ%˄˃ˊˑ˅ˑˈொɦ భవయవ = ଷ଺ଵସହଷ = Ͳ,ͺ (2.2) 

 ʙ˒ = ொ˒ఱబ%˄˃ˊˑ˅ˑˈொ˒ భవయవ = ଵ଼ସସଵ଻ସଷ = ͳ,Ͳ͸ (2.3) 

 
 1972 
 

Кˏ = ொˏఱబ%˄˃ˊˑ˅ˑˈொɦ భవళమ = ଷ଺ଵଷ଺଴ = ͳ,Ͳ (2.4) 
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К˒ = ொ˒ఱబ%˄˃ˊˑ˅ˑˈொɩ భవళమ = ଵ଼ସସଵ଼ସଵ = ͳ,Ͳ (2.5) 

 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɪɚɜɧɵ 1 ɞɥɹ 1972 ɝɨɞɚ. ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1972 ɝɨɞ ɛɟɡ ɤɨɪɪɟɤɬɢɪɨɜɤɢ. 
Ɋɚɫɫɦɨɬɪɢɦ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ: 
Ⱦɥɹ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 90% ɧɚ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ 1981 ɝ. ɂɫɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ 
ɩɨɥɨɜɨɞɶɸ. 

 

Кˏ = ொɦ భవఴభொɦ భవఴభ = ଶ଼଴ଶ଼଴ = ͳ,Ͳ (2.6) 

 

К˒ = ொɩ భవఴభொɩ భవఴభ = ଵଷଽସଵଷଽସ = ͳ,Ͳ (2.7) 

 
ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1981 ɝ. ɛɟɡ 

ɤɨɪɪɟɤɬɢɪɨɜɤɢ. 
ɉɪɨɜɟɪɹɟɦ, ɧɟ ɩɪɟɜɵɲɚɸɬ ɥɢ ɜ ɤɚɤɢɟ-ɥɢɛɨ ɦɟɫɹɰɵ ɪɚɫɯɨɞɵ ɦɚɥɨɜɨɞɧɨɝɨ 

ɝɨɞɚ ɚɧɚɥɨɝɢɱɧɵɯ ɪɚɫɯɨɞɨɜ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ. Ɍɚɤ ɤɚɤ ɪɚɫɯɨɞɵ ɧɟ 
ɩɪɟɜɵɲɚɸɬ, ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɨɪɪɟɤɬɢɪɨɜɨɤ ɩɪɨɢɡɜɨɞɢɬɶ ɧɟ ɧɭɠɧɨ. 

ɉɨɫɥɟ ɨɤɨɧɱɚɬɟɥɶɧɨ ɨɩɪɟɞɟɥɟɧɢɹ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɨɜ, 
ɩɨɫɬɪɨɢɦ ɝɢɞɪɨɝɪɚɮɵ ɧɚ ɪɢɫɭɧɤɟ 2.2 ɢ ɫɜɟɞɟɦ ɜɫɟ ɞɚɧɧɵɟ ɜ ɬɚɛɥɢɰɭ 2.4. 

 
Ɍɚɛɥɢɰɚ 2.4 – Ɋɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

Ɇɟɫɹɰ 
ܳହ଴%௧ ,  ɦ3/ɫ ܳଽ଴%௧ ,  ɦ3/ɫ 
ɢɫɯɨɞɧɵɣ ɢɫɯɨɞɧɵɣ 

ɹɧɜɚɪɶ 200 130 
ɮɟɜɪɚɥɶ 206 133 

ɦɚɪɬ 226 150 
ɚɩɪɟɥɶ 1870 1400 

ɦɚɣ 2525 1840 
ɢɸɧɶ 2024 1600 
ɢɸɥɶ  1692 1230 

ɚɜɝɭɫɬ 1094 900 
ɫɟɧɬɹɛɪɶ 640 640 
ɨɤɬɹɛɪɶ 665 660 
ɧɨɹɛɪɶ 314 137 
ɞɟɤɚɛɪɶ 270 110 

ɋɪɟɞɧɟɝɨɞɨɜɨɣ 977 744 
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Ɋɢɫɭɧɨɤ 2.2 – Ƚɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɨɜ 

 
2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɨɫɧɨɜɟ ɜɨɞɧɨ–

ɷɧɟɪɝɟɬɢɱɟɤɢɯ ɪɚɫɱɟɬɨɜ 
 
2.2.1 ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɬɨɤɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

 
Ɉɩɪɟɞɟɥɢɦ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɦɨɳɧɨɫɬɢ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ. ɗɬɨ 

ɜɨɡɦɨɠɧɨ ɫɞɟɥɚɬɶ, ɢɦɟɹ ɝɢɞɪɨɝɪɚɮ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɬɪɟɛɨɜɚɧɢɹ ȼɏɄ ɢ 
ɫɜɟɞɟɧɢɹ ɨ ɩɨɬɟɪɟ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

ɉɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ܳ˒.˄ы˕௧ = ܳଽ଴%௧ − ܳ௧̀ − ܳ௧ˎ − ܳ௧̠  (2.8) 

 
ɝɞɟ t – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ; ܳଽ଴%௧  – ɫɪɟɞɧɟɦɟɫɹɱɧɵɣ ɪɚɫɯɨɞ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ t–ɝɨ ɦɟɫɹɰɚ (Ɍɚɛɥ. 2.4); ܳ௧̀ , ܳ௧ˎ, ܳ௧̠  – ɩɨɬɟɪɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: ɢɫɩɚɪɟɧɢɟ, ɥɶɞɨɨɛɪɚɡɨɜɚɧɢɟ, 
ɮɢɥɶɬɪɚɰɢɹ t–ɝɨ ɦɟɫɹɰɚ (ɬɚɛɥɢɰɚ 2.1); 

ɇɚɩɨɪ ɧɚ Ƚɗɋ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɩɨɬɟɪɶ, ɤɚɤ ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ȼȻ, 
ɤɨɬɨɪɵɣ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ ɨɬɦɟɬɤɟ ɇɉɍ ɝɢɞɪɨɭɡɥɚ ɢ ɨɬɦɟɬɤɢ ɇȻ, 
ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬɦɟɬɤɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɬ ɪɚɫɯɨɞɚ (Ɋɢɫ. 1.3). 

ɉɨɥɟɡɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɪɚɛɚɬɵɜɚɟɦɚɹ ɫɬɚɧɰɢɟɣ: 
 ˒ܰˑˎ௧ = ݇ே ∙ ܳ˒.˄ы˕௧ ∙  ௧ (2.9)ܪ

 
ɝɞɟ Ht – ɧɚɩɨɪ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɚɫɱɟɬɧɨɦɭ ɪɚɫɯɨɞɭ ɜ t–ɨɦ ɦɟɫɹɰɟ. 

Ɂɚ ɩɟɪɜɵɣ ɦɟɫɹɰ ɫɪɚɛɨɬɤɢ ɩɪɢɧɢɦɚɟɬ ɩɟɪɜɵɣ ɦɟɫɹɰ, ɜ ɤɨɬɨɪɨɦ ɩɨɥɟɡɧɚɹ 
ɛɵɬɨɜɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɨɜɢɬɫɹ ɦɟɧɶɲɟ, ɱɟɦ ɦɨɳɧɨɫɬɶ ɬɪɟɛɨɜɚɧɢɢ ȼɏɄ. ɗɬɨɬ 
ɦɟɫɹɰ - ɧɨɹɛɪɶ. ɉɨɞ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɩɨɩɚɞɚɸɬ 4 ɦɟɫɹɰɚ (ɧɨɹɛɪɶ, ɞɟɤɚɛɪɶ, ɹɧɜɚɪɶ, 
ɮɟɜɪɚɥɶ), ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɪɚɛɨɬɚɟɬ ɫ ɦɨɳɧɨɫɬɶɸ ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ. 
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ɉɨɥɟɡɧɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ, ɦɨɳɧɨɫɬɶ ɬɪɟɛɨɜɚɧɢɢ ȼɏɄ ɢ ɢɯ ɪɚɡɧɨɫɬɶ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.5. 

 
Ɍɚɛɥɢɰɚ 2.5 – Ɇɨɳɧɨɫɬɶ ɩɨɥɟɡɧɚɹ ɢ ɦɨɳɧɨɫɬɶ ɬɪɟɛɨɜɚɧɢɹ ȼɏɄ  

Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX  X XI  XII ˒ܰˑˎ௧ , Ɇȼɬ 44 45 60 487 622 536 429 327 241 246 47 36 ʑܰʤʙ௧ , Ɇȼɬ 140 140 140 240 240 240 240 240 240 245 140 140 ˒ܰˑˎ௧ − ʑܰʤʙ௧ , Ɇȼɬ -96 -95 -80 246 381 295 188 87 1 1 -93 -104 

 
Ɇɨɳɧɨɫɬɶ, ɤɨɬɨɪɭɸ ɦɵ ɦɨɠɟɦ ɪɚɫɩɪɟɞɟɥɢɬɶ ɜ ɦɟɫɹɰɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ∑ ሺܰ˒ˑˎݐ − ܰʑʤʙݐ ሻଵଶ௧=ଵ = ͹͵Ͷ ʛʑ˕ (2.10) 

 
2.2.2 ȼɨɞɧɨ–ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɩɨ ɭɫɥɨɜɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

 
Ɂɚɞɚɱɟɣ ȼɗɊ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɞɥɹ 

ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɪɚɛɨɬɵ, ɨɩɪɟɞɟɥɟɧɢɟ ɍɆɈ, ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ. ɇɚ 
ɦɨɦɟɧɬ ɧɚɱɚɥɚ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ ɞɨ ɭɪɨɜɧɹ ɇɉɍ.  

Ɋɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɵ Ƚɗɋ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ܳʒЭʠ௧ = ܳ˒.˄ы˕௧ + ܳ˅ˇ˘˓௧  (2.11) 

 
ɝɞɟ ܳ˅ˇ˘˓௧  – ɪɚɫɯɨɞ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ t–ɨɦ ɦɟɫɹɰɟ. 

Ɋɚɫɯɨɞ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɨɩɪɟɞɟɥɹɟɦ ɫɭɦɦɨɣ ɪɚɫɯɨɞɚ ɜɨɞɵ ɱɟɪɟɡ Ƚɗɋ 
ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɱɟɪɟɡ ɮɢɥɶɬɪɚɰɢɸ: 

 ܳʜʐ௧ = ܳʒЭʠ௧ − ܳ௧̠  (2.12) 
 

ɉɪɢ ɷɬɨɦ ɪɚɫɯɨɞ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɪɚɫɯɨɞɚ ɩɨ 
ɬɪɟɛɨɜɚɧɢɸ ȼɏɄ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɢɡɦɟɧɟɧɢɹ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢɫɩɨɥɶɡɭɟɦ 
ɮɨɪɦɭɥɭ: 

 ∆ܹ௧ = ܳ˅ˇ˘˓௧ ∙  (2.13) ˔ˈˏݐ
 
ɝɞɟ tɦɟɫ – ɱɢɫɥɨ ɫɟɤɭɧɞ ɜ ɦɟɫɹɰɟ. 

Ɉɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ ɜ ɤɨɧɰɟ ɦɟɫɹɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɡɚɜɢɫɢɦɨɫɬɶɸ ɨɬɦɟɬɤɢ ȼȻ ɨɬ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɪɢɫɭɧɨɤ 1.2). 

ɇɚɩɨɪ ɧɚ Ƚɗɋ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
௧ܪ  = ʑʐ.˔˓௧ݖ − ʜʐ௧ݖ  (2.14) 

 
Ɇɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɜ t–ɨɦ ɦɟɫɹɰɟ: 
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ܰ௧ = ݇ே ∙ ܳʒЭʠ௧ ∙  ௧ (2.15)ܪ
 

Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ–ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨ ɭɫɥɨɜɢɸ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɜɟɞɟɧɵ ɜ ɉɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.1 (ɞɥɹ ɩɟɪɜɨɝɨ 
ɩɪɢɛɥɢɠɟɧɢɹ) ɢ ɜ ɉɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.2 (ɞɥɹ ɩɨɫɥɟɞɧɟɝɨ ɩɪɢɛɥɢɠɟɧɢɹ). 

Ɋɟɡɭɥɶɬɚɬɨɦ ɫɪɚɛɨɬɤɢ–ɧɚɩɨɥɧɟɧɢɹ ɹɜɥɹɸɬɫɹ: 
 ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ: Nɝɚɪ = 390 Ɇȼɬ; 
 ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ: ɍɆɈ = 182,11 ɦ; 
 ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: Wɩɨɥɟɡɧɵɣ = 10,3 ɤɦ3; 

 
2.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɋɨɤɨɥɨɜɫɤɨɣ Ƚɗɋ 

 
ɉɨɫɥɟ ɜɵɛɨɪɚ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ ɢ ɪɟɡɟɪɜɨɜ, ɩɨɫɱɢɬɚɟɦ ɭɫɬɚɧɨɜɥɟɧɧɭɸ 

ɦɨɳɧɨɫɬɶ ɋɨɤɨɥɨɜɫɤɨɣ Ƚɗɋ. 
 ˖ܰ˔˕˒˓ˑˈˍ˕.ʒЭʠ = ˓ܰ˃˄ˇˈˍ + ˓ܰˈˊ˒˓ˑˈˍ˕.ʒЭʠ = Ͷ͸͹ + ͶͲ = ͷͲ͹ ʛʑ˕ (2.16) 
 

2.2.4 ȼɨɞɧɨ–ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɩɨ ɭɫɥɨɜɢɹɦ ɫɪɟɞɧɟɜɨɞɧɨɝɨ 
ɝɨɞɚ 
 

Ɂɚɞɚɱɟɣ ȼɗɊ ɩɨ ɭɫɥɨɜɢɹɦ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɨɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ 
ɪɚɫɱɟɬ ɩɨ 2 ɜɚɪɢɚɧɬɚɦ: 

1 ɜɚɪɢɚɧɬ: ɫɪɚɛɨɬɤɚ–ɧɚɩɨɥɧɟɧɢɟ ɩɨ ɨɬɦɟɬɤɚɦ ȼȻ; 
2 ɜɚɪɢɚɧɬ: ɫɪɚɛɨɬɤɚ–ɧɚɩɨɥɧɟɧɢɟ ɩɨ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ. 
ȼɵɪɚɛɨɬɤɚ ɫɬɚɧɰɢɢ ɜ t–ɨɦ ɦɟɫɹɰɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 Э௧ = ܰ௧ ∙ ܶˏ ˈ˔ (2.17) 

 
ɝɞɟ Tɦɟɫ – ɱɢɫɥɨ ɱɚɫɨɜ ɜ ɦɟɫɹɰɟ. 

ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 Э˔˓.ˏː.ˎˈ˕ʒЭʠ = ∑ Э௧ଵଶ௧=ଵ  (2.18) 

 
ɂɬɨɝɢ ɪɚɫɱɟɬɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɉɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.3 ɋɪɚɜɧɢɦ 

ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɟ ɜɵɪɚɛɨɬɤɢ ɩɨ ɜɚɪɢɚɧɬɚɦ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ 
ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɫɪɚɛɨɬɤɢ–ɧɚɩɨɥɧɟɧɢɹ. Ⱦɥɹ ɷɬɨɝɨ ɫɨɫɬɚɜɥɹɟɦ 
ɬɚɛɥɢɰɭ 2.6: 

 
Ɍɚɛɥɢɰɚ 2.6 – ȼɵɛɨɪ ɜɚɪɢɚɧɬɚ ɫɪɚɛɨɬɤɢ–ɧɚɩɨɥɧɟɧɢɹ  

ɉɚɪɚɦɟɬɪ 1 ɜɚɪɢɚɧɬ 2 ɜɚɪɢɚɧɬ 
ȼɵɪɚɛɨɬɤɚ, ɦɥɧ. ɤȼɬ∙ɱ 2847,3 2851,09 
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ȼɚɪɢɚɧɬ 2 ɢɦɟɟɬ ɧɚɢɛɨɥɶɲɭɸ ɜɵɪɚɛɨɬɤɭ. ɉɨɷɬɨɦɭ ɩɪɢɧɢɦɚɟɦ, ɱɬɨ 

ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɪɚɜɧɚ 2851,09 ɦɥɧ. ɤȼɬ∙ɱ. 
Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ–ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 

ɪɢɫɭɧɤɟ 2.3. 
 

 
Ɋɢɫɭɧɨɤ 2.3 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ–ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɋɨɤɨɥɨɜɫɤɨɣ Ƚɗɋ 

 
2.3 Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ 

 
2.3.1 Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 

 
ɑɬɨɛɵ ɩɨɫɬɪɨɢɬɶ ɛɚɥɚɧɫ ɷɧɟɪɝɢɢ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ 

ɦɨɳɧɨɫɬɢ, ɬɪɟɛɨɜɚɧɢɹ ȼɏɄ, ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɰɢɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜ Ɉɗɋ 
ȼɨɫɬɨɤɚ, ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɦɨɳɧɨɫɬɢ Ɉɗɋ ȼɨɫɬɨɤɚ. Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɩɪɟɞɫɬɚɜɥɟɧ 
ɧɚ ɩɥɚɤɚɬɟ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ». 

 
2.3.2 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 

 
Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɥɚɧɢɪɨɜɚɧɢɹ ɪɟɦɨɧɬɚ ɨɫɧɨɜɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɋɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɩɪɨɢɡɜɨɞɢɬɫɹ ɬɨɝɞɚ, ɤɨɝɞɚ Ƚɗɋ ɧɟ 
ɩɨɥɧɨɫɬɶɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ.  

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 
ܨ˓  ˈˏ˔˖˜.ʒЭʠ = ே˓˃˄.ˏ˃ˍ˔.˔˖˜.ʒЭʠ଺ ∙ ͳ ˏˈ˔ = ହହଶ଺ ∙ ͳ ˏˈ˔ = ͻʹ ʛʑ˕ ∙ ˏˈ˔ (2.19) 

 
ɝɞɟ ˖ܰ˔˕˔˖˜.ʒЭʠ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ. 

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 

182
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ܨ˓ ˈˏ˒˓ˑˈˍ˕.ʒЭʠ = ே˓˃˄.ˏ˃ˍ˔˒˓ˑˈˍ˕.ʒЭʠ଺ ∙ ͳ ˏˈ˔ = ସ଺଻଺ ∙ ͳ ˏˈ˔ = ͹ͺ ʛʑ˕ ∙ ˏˈ˔ (2.20) 

 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ Ɍɗɋ: 
ܨ˓  ˈˏʡЭʠ = ே˓˃˄˔˖˜.ʡЭʠ଺ ∙ ͳ ˏˈ˔я˙ = ଷଷ଴ହ଺ ∙ ͳ = ͷͷͳ ʛʑ˕ ∙ ˏˈ˔ (2.21) 

 
ɝɞɟ ˓ܰ˃˄ʡЭʠ – ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ɍɗɋ. 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɫɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ 
(ɉɪɢɥɨɠɟɧɢɟ Ȼ, ɬɚɛɥɢɰɚ Ȼ.4). ɉɨɫɬɪɨɟɧɢɟ ɜɟɞɟɬɫɹ ɩɨ ɦɚɤɫɢɦɚɥɶɧɵɦ 
ɦɨɳɧɨɫɬɹɦ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɗɋ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɩɥɚɤɚɬɟ 
«ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ». 
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3 Ƚɢɞɪɨɬɭɪɛɢɧɧɨɟ, ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

3.1 ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
 

3.1.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
 

Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɥɚɫɬɢ ɞɨɩɭɫɬɢɦɵɯ 
ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ.  

ɉɨɫɬɪɨɟɧɢɟ ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɭɪɚɜɧɟɧɢɹɦ: 
ʒЭʠሺܳʒЭʠሻܪ  = )ʑʐݖ ˔ܹ˓˃˄) − ʜʐሺܳʜʐሻݖ − ∆ℎ˅˔ (3.1) 

 
ɝɞɟ ݖʑʐ( ˔ܹ˓˃˄) – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɤɨɬɨɪɚɹ ɡɚɜɢɫɢɬ ɨɬ ɨɛɴɟɦɚ 
ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɇɉɍ ɞɨ ɍɆɈ; ݖʜʐሺܳʜʐሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɤɨɬɨɪɚɹ ɡɚɜɢɫɢɬ ɨɬ ɪɚɫɯɨɞɚ ɜ 
ɧɢɠɧɟɦ ɛɶɟɮɟ; ∆ℎ˅˔ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɪɨɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɨɝɪɚɧɢɱɟɧɢɹ ɪɚɛɨɬɵ Ƚɗɋ: 
 ɨɝɪɚɧɢɱɟɧɢɟ ɫɥɟɜɚ ɹɜɥɹɟɬɫɹ ɨɝɪɚɧɢɱɟɧɢɟɦ ɩɨ ȼɏɄ (ܳʒЭʠ௠𝑖௡ = ͳͷʹ ˏଷ ˔⁄ ሻ; 
 ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɦ ɭɪɚɜɧɟɧɢɟɦ: 
 ˖ܰ˔˕˓ = ݇ே ∙ ʒЭʠܪ ∙ ܳʒЭʠ (3.2) 

 
 ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ, ɤɨɬɨɪɭɸ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɡɚɜɢɫɢɦɨɫɬɢ: 
 ܳʒЭʠ = ܳʒЭʠ௠௔௫ ∙ √ுʒЭʠ√ு𝑁˓  (3.3) 

 
ɝɞɟ ܳʒЭʠ௠௔௫ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ Ƚɗɋ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ 35,4 ɦ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 3.1. Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɋɨɤɨɥɨɜɫɤɨɣ 
Ƚɗɋ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.1. 

 
Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɋɨɤɨɥɨɜɫɤɨɣ Ƚɗɋ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ 

ɥɟɬɧɢɯ ɢ ɡɢɦɧɢɯ 
ɭɫɥɨɜɢɣ 

ɇɚɩɨɪɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

QɇȻ, ɦ3/ɫ ݖʜʐˊˋˏ˃, ɦ 
 ,ʜʞʢܪ

ɦ 
 ɦ Q, ɦ3/ɫ H, ɦ ,˓ܪ ʢʛʝ, ɦܪ

0 140,0 48 42 44 1252 46 
150 140,9 47 41 43 1309 44 
300 141,8 46 40 42 1372 42 
450 142,7 45 39 41 1440 40 
600 143,5 44 38 40 1516 38 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.1  
750 144,3 43 37 39 1646 35 
900 145,0 42 37 39   
1050 145,8 42 36 38   
1200 146,4 41 35 37   
1350 147,1 40 35 37   
1500 147,7 40 34 36   
1650 148,3 39 33 35   
1800 148,8 39 33 35   
1950 149,3 38 32 34   
2100 149,7 38 32 34   

 

 
Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɋɨɤɨɥɨɜɫɤɨɣ Ƚɗɋ 

 
ɂɡ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: 
 ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ: Hmax=46,6 ɦ, ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɪɚɫɯɨɞɟ Ƚɗɋ 

ɪɚɜɧɨɦ 152 ɦ3/ɫ; 
 ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ: Hɪ=35,4 ɦ, ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɪɚɫɯɨɞɟ Ƚɗɋ ɪɚɜɧɨɦ 

1640 ɦ3/ɫ; 
 ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ: Hmin=33,5 ɦ. 
ɗɬɢ ɩɚɪɚɦɟɬɪɵ ɧɟɨɛɯɨɞɢɦɵ ɜɵɛɨɪɚ ɬɢɩɚ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
 
3.1.2 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 
 

ɉɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɪɚɫɯɨɞɟ ɜ ɨɬɦɟɬɤɟ ɇɉɍ ɩɨɥɭɱɚɟɬɫɹ, ɦɚɤɫɢɦɚɥɶɧɵɣ 
ɧɚɩɨɪ 46,6 ɦɟɬɪɚ. ɉɨɷɬɨɦɭ ɩɨɞɨɣɞɭɬ ɬɭɪɛɢɧɵ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɧɚɩɨɪɨɦ ɞɨ 50 
ɦɟɬɪɨɜ.  
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ɂɡ ɤɚɬɚɥɨɝɚ ɩɨɞɯɨɞɹɬ ɬɭɪɛɢɧɵ ɫɢɫɬɟɦɵ ɩɨɜɨɪɨɬɧɨ–ɥɨɩɚɫɬɧɵɯ, ɞɜɭɯ 
ɬɢɩɨɜ: ɉɅ50-ȼ ɢ ɉɅȾ50-ȼ60. 

ɂɫɩɨɥɶɡɭɹ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢ ɬɚɛɥɢɰɭ 3.2 ɦɨɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɪɚɫɱɟɬ. 
ɇɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶɫɹ ɞɢɚɦɟɬɪɚɦɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɜ ɞɢɚɩɚɡɨɧɟ 2,8–8,5 ɦ. 

 
Ɍɚɛɥɢɰɚ 3.2 – Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɞɟɥɶɧɵɯ ɜɵɛɢɪɚɟɦɵɯ ɬɭɪɛɢɧ 

ɉɚɪɚɦɟɬɪ ɉɅ50-ȼ ɉɅȾ50-ȼ60 
ɉɪɟɞɟɥɶɧɵɣ ɧɚɩɨɪ ɝɢɞɪɨɬɭɪɛɢɧɵ Hɩɪɟɞ, ɦ 50 50 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ Hmin/Hmax 0,5 0,5 
Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ  ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ n'opt, ɦɢɧ–1 116 113 

Ɉɩɬɢɦɚɥɶɧɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ Q'opt, ɥ/ɫ 1000 1100 
Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ ηm opt 0,916 0,910 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ Q'max, ɥ/ɫ 1500 1650 
Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɩɪɢɜɟɞɟɧɧɨɦ ɪɚɫɯɨɞɟ σ(Q'max) 0,6 0,6 

Ⱦɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɦɨɞɟɥɢ D1m, ɦ 0,46 0,35 
ɇɚɩɨɪ ɧɚ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɟ  Hm, ɦ 12 5 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɢɫɩɵɬɚɧɢɣ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ tm, ̊C 21 16 

 
Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɄɉȾ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ ɤɚɠɞɨɝɨ 

ɞɢɚɦɟɬɪɚ ɩɨ ɮɨɪɦɭɥɟ: 
 𝜂ɧ = ͳ − ሺͳ − 𝜂ɦሻ ∙ [ሺͳ − ሻߝ + ߝ ∙ √஽భɦ஽భఱ ∙ √ ுɦுɪ𝑁భబ ∙ √జɧజɦ

ఱ ] (3.4) 

 
ɝɞɟ 𝜂ː, 𝜂ˏ, – ɄɉȾ ɧɚɬɭɪɧɨɣ ɢ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; ߝ = Ͳ,͹ͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɠɢɞɤɨɫɬɢ 
ɤ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ; ܦଵ, ܦଵˏ– ɞɢɚɦɟɬɪɵ ɧɚɬɭɪɧɵɯ ɢ ɦɨɞɟɥɶɧɵɯ ɪɚɛɨɱɢɯ ɤɨɥɟɫ; ܪே˓, Hɦ – ɧɚɩɨɪɵ ɪɚɫɱɟɬɧɵɣ ɩɪɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɦɨɞɟɥɶɧɨɣ 
ɝɢɞɪɨɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ;  

υɧ, υɦ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɧɚɬɭɪɧɨɣ ɢ ɦɨɞɟɥɶɧɨɣ 
ɝɢɞɪɨɬɭɪɛɢɧɵ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ. 

Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  
 

ȽܰȺ
′ = ͻ,ͺͳ ∙ ܳɪ.ɬ.′ ∙ ଵଶܦ ∙ ɪܪ

ே√ܪɪ
ே ∙ 𝜂ɬ ∙ 𝜂ɝ

ɫɪ (3.5) 

 
ɝɞɟ ܳɪ.ɬ.′  – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; 

 𝜂ɝ
ɫɪ – ɫɪɟɞɧɢɣ ɄɉȾ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. 
ɉɪɢɜɟɞɟɧɧɨɟ ɱɢɫɥɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ: 
 ܼȽȺ

′ = ேɭɫɬ
ȽЭɋேȽȺ
′  (3.6) 

 
Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɭɬɨɱɧɟɧɧɭɸ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ, ɧɭɠɧɨ 

ɩɪɢɧɹɬɶ ɭɬɨɱɧɟɧɧɨɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ZȽȺ, ɬ.ɟ. ɩɪɢɜɟɞɟɧɧɨɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ 
ɨɤɪɭɝɥɢɬɶ ɞɨ ɛɨɥɶɲɟɝɨ ɰɟɥɨɝɨ ɱɢɫɥɚ.  
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Ɉɬɫɸɞɚ ɭɬɨɱɧɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ:  
 

ȽܰȺ = ேɭɫɬ
ȽЭɋ௓ȽȺ

 (3.7) 

 

ɉɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞɟɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɨɬ ɩɟɪɟɯɨɞɚ ɨɬ ɦɨɞɟɥɢ ɤ 
ɧɚɬɭɪɟ: 

 
Δɪ = 𝜂ɬ𝜂ɦ

 (3.8) 

 
Ɋɚɫɱɟɬɧɚɹ ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ݊௖′ = ݊ଵ௣′ ∙ ɪܪ√

ே ∙ Δɪ ∙ ଵ஽భ (3.9) 

 
ɝɞɟ ݊ଵ௣′  – ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ. 

Ɋɚɫɱɟɬɧɚɹ ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɨɤɪɭɝɥɹɸɬ ɞɨ ɛɥɢɠɚɣɲɟɝɨ 
ɛɨɥɶɲɟɝɨ ɜ ɪɹɞɟ ɡɧɚɱɟɧɢɹ nc. 

ɉɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɵɱɢɫɥɹɟɬɫɹ ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ, 
ɪɚɫɱɟɬɧɨɝɨ ɢ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɨɜ ɩɨ ɮɨɪɦɭɥɟ:  

  ݊ଵ௠௔௫′ = ௡೎∙஽భ√ு೘𝑖೙∙Δɪ
, (3.10) 

 ݊ଵɪ
′ = ௡೎∙஽భ√ுɪ∙Δɪ

, (3.11) 

 ݊ଵ௠𝑖௡′ = ௡೎∙஽భ√ு೘𝑎ೣ∙Δɪ
 (3.12) 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɉɪɢɥɨɠɟɧɢɢ ȼ, ɬɚɛɥɢɰɚ ȼ.1. 
Ʉ ɞɚɥɶɧɟɣɲɟɦɭ ɪɚɫɫɦɨɬɪɟɧɢɸ ɩɪɢɧɢɦɚɸɬɫɹ ɝɢɞɪɨɬɭɪɛɢɧɵ ɬɢɩɚ ɉɅ50-

ȼ-500, ɉɅ50-ȼ-560, ɉɅ50-ȼ-600, ɉɅ50-ȼ-630, ɉɅȾ50-ȼ60-500, ɉɅȾ50-ȼ60-
560, ɉɅȾ50-ȼ60-600, ɉɅȾ50-ȼ60-630.   

Ⱦɚɧɧɵɣ ɜɵɛɨɪ ɫɜɹɡɚɧ ɫ ɬɟɦ, ɱɬɨ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
ɞɨɥɠɧɨ ɜɵɛɢɪɚɬɶɫɹ ɤɪɚɬɧɵɦ 2 ɢɥɢ 3, ɱɬɨ ɭɩɪɨɳɚɟɬ ɝɥɚɜɧɭɸ ɫɯɟɦɭ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɨɫɬɶ 
ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɥɭɱɲɚɟɬ ɭɫɥɨɜɢɹ ɢ ɫɧɢɠɚɟɬ ɡɚɬɪɚɬɵ ɩɪɢ 
ɩɪɨɜɟɞɟɧɢɢ ɟɝɨ ɪɟɦɨɧɬɚ. 

ɉɨɫɥɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɜɵɛɨɪɚ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ ɪɚɛɨɱɭɸ ɡɨɧɭ 
ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ. Ⱦɥɹ ɷɬɨɝɨ ɧɭɠɧɨ ɧɚɣɬɢ ɪɚɫɱɟɬɧɭɸ ɢ ɦɚɤɫɢɦɚɥɶɧɭɸ 
ɬɨɱɤɢ, ɤɨɬɨɪɵɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɭɪɚɜɧɟɧɢɹ: 
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ܳଵ′ ∙ 𝜂ː = ேʒʏଽ,଼ଵ∙஽భమ∙ு𝑁˓∙√ு𝑁˓∙𝜂ˆ̝˓, (3.13) 

 ܳଵ௠௔௫′ ∙ 𝜂ː = ேʒʏଽ,଼ଵ∙஽భమ∙ு೘𝑎ೣ∙√ு೘𝑎ೣ∙𝜂ˆ̝˓ (3.14) 

 
Ⱦɥɹ ɉɅȾ50-ȼ60-500: 
 ܳଵ′ ∙ 𝜂ː˕ = ଺ଷସ଴଴ଽ,଼ଵ∙ହమ∙ଷହ,ସ∙√ଷହ,ସ∙଴,ଽ଻ = ͳ,ʹ͸ͷ ɦ3/ɫ, 

 ܳଵ′ = ͳ,Ͷʹͷ ˏଷ/˔; 𝜂ː˕ = Ͳ,ͺͺͺ, 
 ܳଵ௠௔௫′ ∙ 𝜂ː˕ = ଺ଷସ଴଴ଽ,଼ଵ∙ହమ∙ସ଺,଺∙√ସ଺,଺∙଴,ଽ଻ = Ͳ,ͺ͵͹ ɦ3/ɫ,  

 ܳଵ௠௔௫′ = Ͳ,ͻ͵ͳ ˏଷ/˔; 𝜂ː˕ = Ͳ,ͻ   
 

Ⱦɥɹ ɨɫɬɚɥɶɧɵɯ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɫɜɟɞɟɦ ɪɚɫɱɟɬɵ ɜ ɬɚɛɥɢɰɭ ȼ.2. 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɪɚɛɨɱɟɣ ɡɨɧɵ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɭɱɟɫɬɶ 

ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ, ɨɬɩɭɫɤɚɟɦɵɣ ɜ ɇȻ. ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɷɬɨ  ɪɚɫɯɨɞ ɧɚ ȼɏɄ. 
ɑɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɩɪɢɧɢɦɚɟɦ za=1, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɧ. ɩɨɩɭɫɤɚ. 

ɉɪɢɜɟɞɟɧɧɵɣ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ: 
 ܳ௠௔௫.˔˃ː′ = ொ೘𝑖೙௓ȽȺ∙஽భమ∙√Δ˓∙ு೘𝑎ೣ (3.15) 

 
ɉɪɢɜɟɞɟɧɧɵɣ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ: 
 ܳ௠𝑖௡.˔˃ː′ = ொ೘𝑖೙௓ȽȺ∙஽భమ∙√Δ˓∙ு೘𝑖೙ (3.16) 

 
ȼɫɟ ɪɟɡɭɥɶɬɚɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ ȼ.3 
ɇɚ ɨɫɧɨɜɟ ɩɪɨɜɟɞɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɤ ɞɚɥɶɧɟɣɲɟɦɭ ɪɚɫɫɦɨɬɪɟɧɢɸ 

ɩɪɢɧɢɦɚɸɬɫɹ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ50-ȼ-630, ɉɅȾ50-ȼ60-600, ɬ.ɤ. ɪɚɫɩɨɥɨɠɟɧɢɟ 
ɡɨɧ ɪɚɛɨɬɵ ɞɚɧɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɨ. Ƚɍɏ ɫ ɨɬɦɟɱɟɧɧɨɣ 
ɡɨɧɨɣ ɪɚɛɨɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɉɪɢɥɨɠɟɧɢɢ ȼ, ɪɢɫɭɧɨɤ ȼ.1, ȼ.2. 
 

3.1.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 

ɑɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɨɬɦɟɬɤɭ ɊɄ ɧɭɠɧɨ ɭɱɟɫɬɶ ɟё ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɭɸ 
ɪɚɛɨɬɭ. ɉɨɷɬɨɦɭ ɨɬɦɟɬɤɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ:  

ɪɤݖ∇  = ɇȻሺܳɇȻሻݖߘ +  ௌ (3.17)ܪ
 



25 

ɝɞɟ ݖߘɇȻሺܳɇȻሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ 
ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ; 

HS – ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ. 
Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ HS ɨɩɪ. ɨɞɧɨɝɨ ɢɡ ɬɪɟɯ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɪɟɠɢɦɨɜ 

ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ, ɬ.ɟ. ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ, ɩɪɢ ɤɨɬɨɪɨɦ ɜɨɡɧɢɤɚɟɬ ɤɚɜɢɬɚɰɢɹ: 
1) Ɋɚɛɨɬɚ 1 ɚɝɪɟɝɚɬɚ ɫ NɍɋɌ ɩɪɢ ɇɪɚɫɱ; 
2) Ɋɚɛɨɬɚ 1 ɚɝɪɟɝɚɬɚ ɫ NɍɋɌ ɩɪɢ ɇmax; 
3) Ɋɚɛɨɬɚ 1 ɚɝɪɟɝɚɬɚ ɫ ɇmin ɢ ɫɨɨɬɜ. ɟɦɭ N ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ. 
Ɋɚɫɱɟɬ ɞɥɹ ɩɟɪɜɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ: 
 ܳሺଵሻ = ܳଵ˓˃˔˚′ ∙ ଵଶܦ ∙  ே˓ (3.18)ܪ√

 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ: 
ௌሺଵሻܪ  = ͳͲ,͵ − ఇ௭ɇȻ(ொሺభሻ)ଽ଴଴ − ˓ேܪ ∙ 𝜎ሺଵሻ − ͳ,ͷ  (3.19) 

 
Ⱦɥɹ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ50-ȼ-630: ɇɪ = 35,4  ɦ; Nɚɝɪ = 84500 ɤȼɬ 
௦ܪ  = ͳͲ,͵ − ଵସଵ,ଽଵଽ଴଴ − Ͳ,͵͵ ∙ ͵ͷ,Ͷ − ͳ,ͷ = −͵,Ͳͳ ˏ   

 
Ɋɚɫɱɟɬ ɞɥɹ ɜɬɨɪɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ: 
 ܳሺଶሻ = ܳଵ௠௔௫′ ∙ ଵଶܦ ∙  ௠௔௫ (3.20)ܪ√

 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ: 
ௌሺଶሻܪ  = ͳͲ,͵ − ఇ௭ɇȻ(ொሺమሻ)ଽ଴଴ − ௠௔௫ܪ ∙ 𝜎ሺଶሻ − ͳ,ͷ (3.21) 

 
Ⱦɥɹ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ50-ȼ-630: ɇmax = 46,6  ɦ; Nɚɝɪ = 84500 ɤȼɬ 
௦ܪ  = ͳͲ,͵ − ଵସଵ,ଵଽ଴଴ − Ͳ,ͳ͸ ∙ Ͷ͸,͸ − ͳ,ͷ = ͳ,ʹʹ ˏ   

 
Ɋɚɫɱɟɬ ɞɥɹ ɬɪɟɬɶɟɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ: 
 ܳሺଷሻ = ܳଵ௠𝑖௡′ ∙ ଵଶܦ ∙  ௠𝑖௡ (3.22)ܪ√

 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ: 
ௌሺଷሻܪ  = ͳͲ,͵ − ఇ௭ɇȻ(ொሺయሻ)ଽ଴଴ − ௠௔௫ܪ ∙ 𝜎ሺଷሻ − ͳ,ͷ (3.23) 
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Ⱦɥɹ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ50-ȼ-630: ɇmin = 33,5  ɦ; Nɚɝɪ = 84500 ɤȼɬ 
௦ܪ  = ͳͲ,͵ − ͳͶʹଽ଴଴ − Ͳ,͵ʹͷ ∙ ͵͵,ͷ − ͳ,ͷ = −ʹ,ʹʹ ˏ  

 
Ɂɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɞɥɹ ɝɢɞɪɨɬɭɪɛɢɧ ɉɅ50-ȼ-630 ɢ ɉɅȾ50-ȼ60-

600: 
 ∇ܼʟʙଵ = ɇȻ(ܳሺଵሻ)ݖߘ + ௌሺଵሻܪ = ͳͶͳ,ͻͳ − ͵,Ͳͳ = ͳ͵ͺ,ͻͲ  ˏ, (3.24) 

 ∇ܼʟʙଶ = ɇȻ(ܳሺଶሻ)ݖߘ + ௌሺଶሻܪ = ͳͶͳ,͸͹ − ʹ,ͺͲ = ͳ͵͹,ͺ͹ ˏ, (3.25) 
 

ɋɜɟɞɟɦ ɜɫɟ ɞɚɧɧɵɟ ɜ ɬɚɛɥɢɰɭ ɪɟɡɭɥɶɬɚɬɨɜ 3.3: 
 

Ɍɚɛɥɢɰɚ 3.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ 
Ɍɭɪɛɢɧɚ D1,ɦ za 

nc1, 
ɨɛ/ɦɢɧ 

ܰɚɝɪ, 
ɤȼɬ 

 ,1ܵܪ
ɦ 

 ,2ܵܪ
ɦ 

 ,3ܵܪ
ɦ 

zɪɤ
min, ɦ 

ɇɚɥɢɱɢɟ ɫɟɪɢɣɧɨɝɨ 
ɝɟɧɟɪɚɬɨɪɚ 

ɉɅ50-ȼ-630 6,3 6 115,4 84500 -3,01 1,22 -2,22 138,90 ɋȼ-1070/145-52 
ɉɅȾ50-ȼ60-600 6 6 115,4 84500 -2,80 2,78 -1,69 138,87 ɋȼ-1070/145-52 

 
ɂɡ ɞɜɭɯ, ɩɪɢɧɹɬɵɯ ɜ ɪɚɫɫɦɨɬɪɟɧɢɟ ɜɚɪɢɚɧɬɨɜ ɜɵɛɪɚɧɚ 

ɬɭɪɛɢɧɚ ɉɅȾ50-ȼ60-600, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɫɥɟɞɭɸɳɢɦ: 
1. ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ min ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. 
2. ɇɚ ɞɚɧɧɭɸ ɬɭɪɛɢɧɭ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɟɧɟɪɚɬɨɪ.  
3. Ɍɭɪɛɢɧɚ ɢɦɟɟɬ ɧɚɢɦɟɧɶɲɢɣ ɞɢɚɦɟɬɪ. 
4. Ɋɚɫɩɨɥɨɠɟɧɢɟ ɪɚɛɨɱɟɣ ɡɨɧɵ ɧɚɯɨɞɢɬɫɹ ɜ ɡɨɧɟ ɦɚɤɫɢɦɚɥɶɧɵɯ η. 

 
3.2 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 
3.2.1 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 
Ⱦɥɹ ɜɵɛɨɪɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɫɥɟɞɭɸɳɢɟ ɞɚɧɧɵɟ: 

ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɢ ɱɢɫɥɨ ɩɚɪ ɩɨɥɸɫɨɜ. 
ɑɢɫɥɨ ɩɚɪ ɩɨɥɸɫɨɜ: 
݌  = ଺଴∙௙௡ = ଺଴∙ହ଴ଵଶହ = ʹͶ (3.26) 

 
ɝɞɟ f – ɱɚɫɬɨɬɚ ɫɟɬɢ, ɜ Ɉɗɋ Ɋɨɫɫɢɢ ɱɚɫɬɨɬɚ ɫɟɬɢ ɪɚɜɧɚ 50 Ƚɰ; 

n – ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɚɝɪɟɝɚɬɚ. 
ɉɨ ɤɚɬɚɥɨɝɭ ɜɵɛɢɪɚɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-1070/145-50.  
Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.4: 
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Ɍɚɛɥɢɰɚ 3.4 – Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
Ɍɢɩ ɋȼ-1070/145-52 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 
ɩɨɥɧɚɹ, ɆȼȺ 100 
ɚɤɬɢɜɧɚɹ, Ɇȼɬ 80 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 13,8 
ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cos φ 0,8 
ɱɚɫɬɨɬɚ, Ƚɰ 50 
ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ 115,4 
ɱɢɫɥɨ ɮɚɡ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ (ɤɨɥɢɱɟɫɬɜɨ ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɟɬɜɟɣ) 1 
ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ 4180 
ɬɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, Ⱥ 1300 
ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɤɨɥɶɰɚɯ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, ȼ 190 

ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ 
ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ (ɨ.ɟ.) 

ɫɢɧɯɪɨɧɧɨɟ  ݔௗ  1,1 
ɩɟɪɟɯɨɞɧɨɟ  ݔௗ′  0,34 
ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ݔௗ′′ 0,22 

ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ x2 0,22 
ɟɦɤɨɫɬɶ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɦɤɎ 0,7 

 
3.2.2 Ɋɚɫɱɟɬ ɜɚɥɚ ɢ ɩɨɞɲɢɩɧɢɤɨɜ 

 
Ɋɚɫɱɟɬ ɜɚɥɚ ɜɟɞɟɬɫɹ ɩɨ ɤɪɭɬɹɳɢɦ ɧɚɝɪɭɡɤɚɦ. Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɧɚ ɜɚɥɭ:  
˓ˍܯ  = Ͳ,ͲͲͻ͹Ͷ ∙ ேʒʏ௡೎ = Ͳ,ͲͲͻ͹Ͷ ∙ ଼ସହ଴଴ଵଵହ,ସ = ͹,ͳ͵ ʛʜ ∙ ˏ (3.27) 

 
Ɉɬɫɸɞɚ ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ: 
˅∗ܦ  = (ͷ,ͳ ∙ ெˍ˓[ఛˇˑ˒])଴,ଷଷ = ቀͷ,ͳ ∙ ଻,ଵଷଷଷ ቁ଴,ଷଷ = ͳ,Ͳ͵ ˏ (3.28) 

 
ɝɞɟ [𝜏ˇˑ˒] = ͵͵ – ɞɨɩɭɫɬɢɦɨɟ ɫɤɪɭɱɢɜɚɸɳɟɟ ɭɫɢɥɢɟ ɧɚ ɜɚɥɭ. 

ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ ɩɪɢɧɢɦɚɟɦ Dȼ=1,1 ɦ. 
ɇɚɩɪɚɜɥɹɸɳɢɣ ɩɨɞɲɢɩɧɢɤ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɤɪɢɬɟɪɢɸ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ. 

Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɭɡɧɚɬɶ ɪɚɞɢɚɥɶɧɭɸ ɫɢɥɭ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ: 
 ܴ˓˃ˇ = ଴,଼∙ே˃ˆ˓௡˔∙஽భ = Ͳ,ͺ ∙ ଼ସହ଴଴ଵଵହ,ସ∙଺ = ͻ͹,͸ ˍʜ (3.29) 

 
Ɋɚɫɫɦɨɬɪɢɦ ɤɨɥɶɰɟɜɨɣ ɩɨɞɲɢɩɧɢɤ. Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤ 

ɩɪɢɧɢɦɚɟɬɫɹ ݀ɩ = 1,115 ɦ; ɜɵɫɨɬɚ ɩɨɞɲɢɩɧɢɤɚ ℎɩ = 0,4 ɦ; 
ɍɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɞɥɹ ɤɨɥɶɰɟɜɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɪɚɜɧɨ: 
ˇ˖݌  = ோ˓˃ˇௗ˒∙ℎ˒ = ଽ଻,଺ଵ,ଵଵହ∙଴,ସ = ʹͳͺ,ͺ ˍʞ˃ (3.30) 

 
Ⱦɨɩɭɫɬɢɦɨɟ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ:  
[ˇ˖݌]  = ʹͻ ∙ ቀ𝜋∙௡˔∙ௗ˒ଷ଴ ቁ = ʹͻ ∙ ቀଷ,ଵସ∙ଵଵହ,ସ∙ଵ,ଵଵହଷ଴ ቁ = ͵ͻͲ,͸ ˍʞ˃ (3.31) 
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ˇ˖݌ <  .ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɡɧɚɱɢɬ, ɩɨɞɲɢɩɧɢɤ ɩɨɞɯɨɞɢɬ ,[ˇ˖݌]
Ɋɚɫɫɦɨɬɪɢɦ ɫɟɝɦɟɧɬɧɵɣ ɩɨɞɲɢɩɧɢɤ: 
Ⱦɥɹ ɞɚɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɩɪɢ ܦȼ = 1,1 ɦ, ɩɪɢɧɢɦɚɟɬɫɹ ܼɫɟɝɦ = 8. 
ɍɫɢɥɢɟ ɧɚ ɧɚɢɛɨɥɟɟ ɡɚɝɪɭɠɟɧɧɵɣ ɫɟɝɦɟɧɬ: 
 ܴଵ = ோ˓˃ˇଵ+ଶ∙௖௢௦ఈ+ଶ∙௖௢௦ଶఈ = ଽ଻,଺ሺଵ+ଶc୭s ሺସହሻ+ଶc୭s ሺଶ∙ସହሻ = ͶͲ,Ͷ ˍʞ˃ (3.32) 

 
ɝɞɟ α–ɰɟɧɬɪɚɥɶɧɵɣ ɭɝɨɥ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɟɝɦɟɧɬɨɜ, ɪɚɜɧɵɣ: 

ߙ  = ଷ଺଴°௓˔ˈˆˏ = ଷ଺଴°଼ = Ͷͷ° (3.33) 

 
Ⱦɥɢɧɚ ɫɟɝɦɟɧɬɚ ɜ ɨɤɪɭɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ: 
 ݈˔ˈˆˏ = ଴,଼଻∙𝜋∙ௗ˒௓˔ˈˆˏ = ଴,଼଻∙ଷ,ଵସ∙ଵ,ଵଵହ଼ = Ͳ,͵ͺ ˏ (3.34) 

 
ɍɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɫɟɝɦɟɧɬ: 
ˇ˖݌  = ோ˓˃ˇ௟˔ˈˆˏ∙ℎ˒ = ଽ଻,଺଴,ଷ଼∙଴,ସ = ͸ͶͲ,ͳ ˍʞ˃ (3.35) 

 
Ⱦɨɩɭɫɬɢɦɨɟ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ:  
[ˇ˖݌]  = ͷͲ ∙ ቀ𝜋∙௡˔∙ௗ˒ଷ଴ ቁ = ͷͲ ∙ ቀଷ,ଵସ∙ଵଵହ,ସ∙ଵ,ଵଵହଷ଴ ቁ = ͸͸͸,ͻ ˍʞ˃ (3.36) 

 
ɍɫɥɨɜɢɟ ݌ɭɞ < [݌ɭɞ] ɜɵɩɨɥɧɹɟɬɫɹ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɩɨɞɲɢɩɧɢɤɨɜ 

ɜɵɛɢɪɚɟɦ ɫɟɝɦɟɧɬɧɵɣ ɩɨɞɲɢɩɧɢɤ. 
 
3.2.3 ȼɵɛɨɪ ɬɢɩɚ ɢ ɪɚɡɦɟɪɨɜ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ (Ɇɇɍ) ɢ 

ɪɟɝɭɥɹɬɨɪɚ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ 
 
Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɨɬɤɪɵɬɢɟɦ ɇȺ ɢ ɭɝɥɨɦ ɩɨɜɨɪɨɬɚ ɥɨɩɚɫɬɟɣ ɊɄ, ɞɥɹ ɫɦɚɡɤɢ 

ɩɨɞɩɹɬɧɢɤɚ ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɦɚɫɥɹɧɨɟ ɯɨɡɹɣɫɬɜɨ. 
Ʉɨɦɩɥɟɤɫ ɫɨɫɬɨɢɬ ɢɡ Ɇɇɍ, ɪɟɝɭɥɹɬɨɪɚ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɦɚɫɥɨɯɪɚɧɢɥɢɳɚ, 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɧɚɫɨɫɨɜ ɞɥɹ ɩɟɪɟɤɚɱɤɢ ɦɚɫɥɚ. Ɇɇɍ ɫɨɫɬɨɢɬ ɢɡ 
ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ ɦɚɫɥɨɧɚɫɨɫɧɨɝɨ ɚɝɪɟɝɚɬɚ ɢ ɚɩɩɚɪɚɬɭɪɵ ɚɜɬɨɦɚɬɢɤɢ.  

Ⱦɥɹ ɬɭɪɛɢɧɵ ɋɨɤɨɥɨɜɫɤɨɣ Ƚɗɋ ɜ ɤɚɬɚɥɨɝɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɥɟɞɭɸɳɚɹ 
Ɇɇɍ: Ɇɇɍ 8/1-40-8-2 (ɦɚɫɫɚ: 12,3 ɬ), ɜ ɤɨɬɨɪɨɣ ɜɤɥɸɱɟɧɵ: 

 Ƚɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪ ȽȺ 8/1-40 (ɜɦɟɫɬɢɦɨɫɬɶ 8 ɦ3; 1 ɫɨɫɭɞ) 
 Ɇɚɫɥɨɧɚɫɨɫɧɵɣ ɚɝɪɟɝɚɬ ɆȺ8-2 (ɜɦɟɫɬɢɦɨɫɬɶ 8 ɦ3) 
 ɇɚɫɨɫ: 3ȼ40/40ȽɌ (2 ɲɬ.; ܳ  = 8,9 ɥ/ɫ; ܰ  = 53 ɤȼɬ); 
 Ⱦɜɢɝɚɬɟɥɶ: 4Ⱥ225Ɇ4 (2 ɲɬ.; ܰ  = 55 ɤȼɬ; ˏ ˃˔˔˃:6,3 ˕); 
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3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɢ 
ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ 

 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ, ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɨɢɡɜɟɫɬɢ ɪɚɫɱɟɬ ɋɄ, ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ. Ⱦɥɹ ɬɭɪɛɢɧɵ ɉɅ50-ȼ60-600 
ɩɪɢɧɢɦɚɟɬɫɹ ɤɪɭɝɥɚɹ ɋɄ ɫ ɭɝɥɨɦ ɨɛɯɜɚɬɚ 𝜑˔˒ = ͵Ͷͷ°. 

ȼɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɢ ɜɵɫɨɬɚ ɫɬɚɬɨɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 
 ܾ଴ = Ͳ,͵͹ͷ ∙ ଵܦ = Ͳ,͵͹ͷ ∙ ͸ = ʹ,ʹͷ ˏ (3.37) 

 ܾଵ = ܾ଴ + Ͳ,Ͳʹ = ʹ,ʹ͹ ˏ (3.38) 
 

Ɂɚɬɟɦ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɬɚɛɥɢɰɚɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ܦଵ ɜɵɛɢɪɚɟɦ ɨɫɧɨɜɧɵɟ 
ɪɚɡɦɟɪɵ ɫɬɚɬɨɪɚ: 

௔ܦ  = ͻ,ʹͷ ˏ ; ܦ௕ = ͺ ˏ ; ܦସ = ͻ,͸ͷ ˏ ;  ܴ = Ͳ,ͷ ˏ ; ℎ = Ͳ,Ͷ͸ ˏ  
 

ɉɨɥɧɚɹ ɜɵɫɨɬɚ ɫɬɚɬɨɪɚ: 
ଵܪ  =  ܾଵ + ʹ ∙ ℎ = ʹ,ʹ͹ + ʹ ∙ Ͳ.Ͷ͸ = ͵,ͳͻ ˏ (3.39) 

 
ɋɤɨɪɨɫɬɶ ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɫɩɪɚɜɨɱɧɵɦ ɡɚɜɢɫɢɦɨɫɬɹɦ 𝑣௖௣ = ݂ሺܪሻ , ɢ ɩɪɢɧɢɦɚɟɦ: 
 𝑣௖௣ = ͷ,Ͳͷ ˏ\˔  
 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ: 
 ܳ˅˘ = ܳ௣ ∙ ఝଷ଺଴ = ʹ͹ͺ,ͷ ∙ ଷସହଷ଺଴ = ʹ͸͸,ͻ ˏଷ/˔ (3.40) 

 
ɉɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
ܨ˅  ˘ = ொ˅˘௩೎𝑝 = ଶ଺଺,ଽହ,଴ହ = ͷʹ,ͺͷ ˏଶ (3.41) 

 
Ɋɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ:  
˘˅݌  = √ி˅ ˘𝜋 = √ହଶ,଼ହଷ,ଵସ = Ͷ,ͳ ˏ (3.42) 

 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɬɭɪɛɢɧɵ ɞɨ ɰɟɧɬɪɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ܽ = ܴସ + ଶ˘˅݌√ + ቀுభଶ ቁଶ = ଽ,଺ହଶ + √Ͷ,ͳଶ + ቀଷ,ଵଽଶ ቁ = ͺ,͸ ˏ (3.43) 
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ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ܴ˅˘ = ܽ + ˘˅݌ = ͺ,͸ + Ͷ,ͳ = ͳʹ,͹ ˏ (3.44) 

 
Ɂɧɚɱɟɧɢɟ ɡɚɜɢɫɢɦɨɫɬɢ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ఝ஼ = ܽ − √ܽଶ − ଶ˘˅݌ = ͺ,͸ − √ͺ,͸ଶ − Ͷ,ͳଶ = ͳ,ͲͶ (3.45) 

 
ɉɪɢ ɩɪɢɧɹɬɨɦ ɡɧɚɱɟɧɢɢ: 
 𝜑˅˘ = ଷସହଷ଺଴ = Ͳ,ͻͷͺ  (3.46) 

 ଵ஼ = ଵ,଴ସ଴,ଽହ଼ = ͳ,Ͳͺͷ  (3.47) 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.5 
 

Ɍɚɛɥɢɰɚ 3.5 – Ɋɚɫɱɟɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
1 2 3 4 5 6 7 8 9 10 11 12 𝜑, ° - - ɦ ɦ ɦ-2 x, ɦ x2,ɦ2 p2,ɦ2 p,ɦ a, ɦ R, ɦ 

- 
𝜑͵͸Ͳ 

𝜑ʠ 
2·R4+[

3] 

[4]-ሺுభଶ ሻଶ √[ͷ] [6]+[3] [7]2 
[8]+ሺுభଶ ሻଶ √[ͻ] R4+[7] [10]+[11] 

345 0,958 1,040 10,034 7,490 2,737 3,777 14,262 16,807 4,100 8,602 12,701 
330 0,917 0,995 9,598 7,054 2,656 3,650 13,326 15,870 3,984 8,475 12,459 
315 0,875 0,949 9,161 6,617 2,572 3,522 12,403 14,947 3,866 8,347 12,213 
300 0,833 0,904 8,725 6,181 2,486 3,390 11,495 14,039 3,747 8,215 11,962 
285 0,792 0,859 8,289 5,745 2,397 3,256 10,600 13,144 3,626 8,081 11,706 
270 0,750 0,814 7,853 5,309 2,304 3,118 9,721 12,265 3,502 7,943 11,445 
255 0,708 0,769 7,416 4,872 2,207 2,976 8,856 11,400 3,376 7,801 11,177 
240 0,667 0,723 6,980 4,436 2,106 2,830 8,006 10,550 3,248 7,655 10,903 
225 0,625 0,678 6,544 4,000 2,000 2,678 7,172 9,716 3,117 7,503 10,620 
210 0,583 0,633 6,108 3,564 1,888 2,521 6,354 8,898 2,983 7,346 10,329 
195 0,542 0,588 5,671 3,127 1,768 2,356 5,551 8,095 2,845 7,181 10,026 
180 0,500 0,543 5,235 2,691 1,640 2,183 4,765 7,309 2,704 7,008 9,712 
165 0,458 0,497 4,799 2,255 1,502 1,999 3,996 6,540 2,557 6,824 9,381 

 
Ɍ.ɤ. ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɭɝɥɨɜ 𝜑 ɫɟɱɟɧɢɟ ɋɄ ɩɪɢɧɢɦɚɟɬ ɮɨɪɦɭ ɷɥɥɢɩɫɚ, ɬɨ 

ɦɟɬɨɞɢɤɚ, ɭɤɚɡɚɧɧɚɹ ɜɵɲɟ, ɧɟ ɩɨɞɯɨɞɢɬ. ɇɟɞɨɫɬɚɸɳɢɣ ɭɱɚɫɬɨɤ ɩɥɚɜɧɨ 
ɩɪɨɞɥɹɟɬɫɹ ɞɨ 0 ͦ. ɉɨɥɭɱɟɧɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.2. 
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Ɋɢɫɭɧɨɤ 3.2 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ R = ݂ (φ) 

 
ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.3. 

 

 
Ɋɢɫɭɧɨɤ 3.3 – ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɋɨɤɨɥɨɜɫɤɨɣ Ƚɗɋ 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 
4.1 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɢ ɫɯɟɦɵ 

ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 

4.1.1 ȼɵɛɨɪ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
 

ɋɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɜɵɛɢɪɚɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɦɩɨɧɨɜɤɢ 
ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ. Ⱦɥɹ ɋɨɤɨɥɨɜɫɤɨɣ Ƚɗɋ ɫ ɱɢɫɥɨɦ ɚɝɪɟɝɚɬɨɜ, ɪɚɜɧɨɦɭ 6, ɞɥɹ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɞɟɠɧɨɫɬɢ ɩɟɪɟɞɚɱɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɪɚɫɫɦɨɬɪɢɦ ɜɚɪɢɚɧɬ – 
ɫɯɟɦɭ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ. 

1) Ⱦɥɹ ɨɞɢɧɨɱɧɨɝɨ ɛɥɨɤɚ ɩɪɟɞɫɬɚɜɢɦ ɫɬɪɭɤɬɭɪɧɭɸ ɫɯɟɦɭ, ɤɨɬɨɪɚɹ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.1: 

 

 
Ɋɢɫɭɧɨɤ 4.1 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɨɛɵɱɧɨɝɨ ɛɥɨɤɚ 

 
Ɋɚɫɫɱɢɬɚɟɦ ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɞɥɹ Ƚɗɋ: 
 ʠܲʜ̝̞˃ː˙ˋˋ = ̟ܲ ˔˕˃ːˑ˅ˎˈːː˃я ∙ Ͳ,Ͳͳ = ͷͲ͹ ∙ Ͳ,Ͳͳ = ͷ,Ͳ͹ ʛʑ˕  (4.1) 

 
ɝɞɟ ̟ܲ ˔˕˃ːˑ˅ˎˈːː˃я – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ. 

ɉɨ ɩɨɥɭɱɟɧɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ: ɌɋɁ – 6300/13,8/6,3 ɢ ɌɋɁ – 6300/6,3/0,4, ɢɯ ɩɚɪɚɦɟɬɪɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.1. 

 
Ɍɚɛɥɢɰɚ 4.1 - ɉɚɪɚɦɟɬɪɵ ɌɋɁ – 2000/13,8/6,3 ɢ ɌɋɁ – 2000/6,3/0,4 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ ɌɋɁ – 6300/13,8/6,3 ɌɋɁ – 6300/6,3/0,4 
ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ܵːˑˏ, ʛʑʏ 6,3 6,3 

ȼɵɫɲɟɟ ɧɚɩɪɹɠɟɧɢɟ Uɜɵɫ, ɤȼ 13,8 6,3 
ɇɢɡɲɟɟ ɧɚɩɪɹɠɟɧɢɟ Uɧɢɡ, ɤȼ 6,3 0,4 

ɉɨɬɟɪɢ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ∆P, ɤȼɬ 11,8 11,5 
ɉɨɬɟɪɢ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ 

ɯɨɥɨɫɬɨɦ ɯɨɞɭ 
∆Pɯ, ɤȼɬ 3,6 3,1 

ɉɨɬɟɪɢ ɬɨɤɚ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ ∆Iɯ, % 0,5 0,3 
ɇɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ∆Uɤ, % 8 5 
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Ɇɨɳɧɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ܵ˕ = ௉̂ ˈː−௉̝ ː௖௢௦ఝːˑˏ = ଼଴−ହ,଴଻଴,଼ = ͻͶ ʛʑ˕ (4.2) 

 
ɝɞɟ ܲ̂ ˈː – ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ. 

ɉɨ ɤɚɬɚɥɨɝɭ ɈȺɈ «ɗɅȿɄɌɊɈɁȺȼɈȾ» ɜɵɛɢɪɚɟɦ ɌȾɐ-125000/220, 
ɩɚɪɚɦɟɬɪɵ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2.  

 
Ɍɚɛɥɢɰɚ 4.2 - ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-125000/220 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 
ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ Sɧɨɦ Ɇȼ∙Ⱥ 85,5 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜɵɫɲɟɣ 
ɨɛɦɨɬɤɢ 

Uɜɧ ɤȼ 242 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɢɡɲɟɣ 

ɨɛɦɨɬɤɢ 
Uɧɧ ɤȼ 13,8 

ɇɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ Uɤ % 10,5 
ɉɨɬɟɪɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ Δܲɤ ɤȼɬ 380 

ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ Δܲɯ ɤȼɬ 135 
Ɍɨɤ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ܫɯ % 0,5 

 
4.1.2 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 
 

Ʉɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ: 
 ݊ˎ = ʟΣ௉ː ˃˕/c୭sφc + ͳ = ହ଴ଵ,ଽଷଵଷହ/଴,଼ + ͳ = Ͷ (4.4) 

 
ȼɵɛɢɪɚɟɦ ɩɪɨɜɨɞ ɦɚɪɤɢ Ⱥɋ-400/51. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 4.3: 
 

Ɍɚɛɥɢɰɚ 4.3 – ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ-400/51 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 

ɍɞɟɥɶɧɨɟ ɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ rɭɞ Ɉɦ/ɤɦ 0,073 
ɍɞɟɥɶɧɨɟ ɪɟɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ xɭɞ Ɉɦ/ɤɦ 0,42 

ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɬɨɤ Iɞɨɩ Ⱥ 825 

 
ɉɪɨɜɟɪɢɦ ɩɪɨɜɨɞ ɩɨ ɧɚɝɪɟɜɭ. Ⱦɥɹ ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ: 
 ːܫ ˑ˓ˏ = ʟΣ௡ˎ∙√ଷ∙௎ːˑˏ = ହ଴ଵଽଷ଴ସ∙√ଷ∙ଶଶ଴ = ͵ʹͻ,͵ ʏ (4.5) 

 
Ⱦɥɹ ɚɜɚɪɢɣɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ (ɨɬɤɥɸɱɚɟɬɫɹ ɨɞɧɚ ɥɢɧɢɹ): 
ܫ˃  ˅˃˓ = ʟΣሺ௡ˎ−ଵሻ∙√ଷ∙௎ːˑˏ = ହ଴ଵଽଷ଴ሺସ−ଵሻ∙√ଷ∙ଶଶ଴ = Ͷ͵ͻ,ͳ ʏ < ܫ̌ ˑ˒. (4.6) 

 
ɉɪɢɧɢɦɚɟɦ ɩɪɨɜɨɞ ɦɚɪɤɢ Ⱥɋ-400/51, ɬɚɤ ɤɚɤ ɩɪɨɜɨɞ ɩɪɨɯɨɞɢɬ ɩɨ 

ɭɫɥɨɜɢɸ ɧɚɝɪɟɜɚ. 
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4.1.3 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ–
ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ (ɌɗɈ) 

 
ɑɬɨɛɵ ɜɵɛɪɚɬɶ ɫɯɟɦɭ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɬɟɯɧɢɤɨ–ɷɤɨɧɨɦɢɱɟɫɤɨɟ 

ɨɛɨɫɧɨɜɚɧɢɟ. ȼɵɛɢɪɚɟɬɫɹ ɬɨɬ, ɭ ɤɨɬɨɪɨɝɨ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɛɭɞɭɬ ɦɟɧɶɲɟ.  
Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ: 
ܭ  = ʙʡ ∙ ݊ + ʙʠʜ ∙ ݉ + ʙʟʢ ∙ ݐ = ͳ͸͸Ͷ͸͹͹ͲͲ ∙ ͸ + ͷ͵ͷʹ͵ͷͲͲ ∙ ͵ +ͳ͹͸ͲͲͲͲͲ ∙ ͳͳ = ͳ͵ͷʹͻ͹͸͹ͲͲ˓  (4.7) 

 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢ ɧɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ  

ɌȾɐ-125000/220 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɜɧɵ:  
 ∆ ௑ܹ௑ = ݊ ∙ ∆ܲ̆ ∙ ˄˃˓ݐ = ͳ ∙ Ͳ,ͳ͵ͷ ∙ ͺ͹ʹͺ,ͷ = ͳͳ͹ͺ,͵ ʛʑ˕ ∙ ˚ (4.8) 

 
ɝɞɟ ݐ˓˃˄ = ͺ͹ʹͺ,ͷ ˚ – ɜɪɟɦɹ ɪɚɛɨɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ௠ܶ௔௫. 

 ∆ ʞܹ = ∆௉̱௡ ∙ ቀ ௌௌːˑˏቁଶ ∙ 𝜏௠௔௫ = ଴,ଷ଼ଵ ∙ ቀ଼଻,ସଵଶହቁଶ ∙ ʹͶͲͷ = ͶͶ͸,ͺ ʛʑ˕ ∙ ˚ (4.9) 

 

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

 
ɂɡɞɟɪɠɤɢ: 
 ʗ = ∑ ݊ ∙ ଴,଺∙∆ௐ𝑋𝑋+଴,ଽ∙∆ௐʞଵ଴଴ = ͵ ∙ ଴,଺∙ଵଵଽ଴+଴,ଽ∙ଷଵ଺ଵ଴଴ = ͵͵,ʹ͹ͷ ˕ы˔. ˓˖˄. (4.10) 

 
ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ: 
 ʖଵ = ːܧ ∙ ʙ + ʗ = Ͳ,ͳͷ ∙ ͳ͵ͷʹͻ͹͸͹ͲͲ + ͵͵ʹ͹ͷ = ʹͲ͵ ˏˎː. ˓˖˄. (4.11) 

 
4.2 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 
4.2.1 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 

ɜ ɝɥɚɜɧɨɣ ɫɯɟɦɟ 
 
Ⱦɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɫɱɟɬɚ ɬɨɤɨɜ 3 ɮɚɡɧɨɝɨ ɢ 1 ɮɚɡɧɨɝɨ ɤɡ ɜ ɝɥɚɜɧɨɣ ɫɯɟɦɟ 

ɋɨɤɨɥɨɜɫɤɨɣ Ƚɗɋ ɢɫɩɨɥɶɡɭɟɦ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ RastrWin3. 
Ɋɚɫɫɦɨɬɪɢɦ 4 ɫɢɬɭɚɰɢɢ: 
1) Ɍɪɟɯɮɚɡɧɨɟ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ ɧɚ ɜɜɨɞɟ ɝɟɧɟɪɚɬɨɪɚ Ƚ1, 

ɩɪɟɞɫɬɚɜɥɟɧɧɨɟ ɧɚ ɪɢɫɭɧɤɟ 4.3; 
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Ɋɢɫɭɧɨɤ 4.3 - Ɍɪɟɯɮɚɡɧɨɟ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ ɧɚ ɜɜɨɞɟ ɝɟɧɟɪɚɬɨɪɚ Ƚ1 

 
2) Ɍɪɟɯɮɚɡɧɨɟ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ ɧɚ ɫɛɨɪɧɵɯ ɲɢɧɚɯ ɄɊɍɗ 220 ɤȼ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɨɟ ɧɚ ɪɢɫɭɧɤɟ 4.4; 
 

 
Ɋɢɫɭɧɨɤ 4.4- Ɍɪɟɯɮɚɡɧɨɟ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ ɧɚ ɫɛɨɪɧɵɯ ɲɢɧɚɯ ɄɊɍɗ 220 ɤȼ 

 
3) Ɉɞɧɨɮɚɡɧɨɟ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ ɧɚ ɫɛɨɪɧɵɯ ɲɢɧɚɯ ɄɊɍɗ 220 ɤȼ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɨɟ ɧɚ ɪɢɫɭɧɤɟ 4.5; 
 

 
Ɋɢɫɭɧɨɤ 4.5 - Ɉɞɧɨɮɚɡɧɨɟ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ ɧɚ ɫɛɨɪɧɵɯ ɲɢɧɚɯ ɄɊɍɗ 220 ɤȼ 

 
Ⱦɥɹ ɷɬɨɝɨ ɫɨɡɞɚɟɦ ɮɚɣɥ ɮɨɪɦɚɬɚ .rst «ɞɢɧɚɦɢɤɚ.rst» ɞɥɹ ɪɚɫɱɟɬɚ 

ɧɟɫɢɦɦɟɬɪɢɢ ɢ ɬɨɤɨɜ ɄɁ. 
Ɂɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ ɍɡɥɵ/ɇɟɫɢɦ/ɂȾ ɭɡɥɵ ɫɯɟɦɵ ɢ ɫɪ. ɧɚɩɪɹɠɟɧɢɟ ɜ ɭɡɥɚɯ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɨɟ ɧɚ ɪɢɫɭɧɤɟ 4.6.  
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Ɋɢɫɭɧɨɤ 4.6 – Ɍɚɛɥɢɰɚ ɍɡɥɵ/ɇɟɫɢɦ/ɂȾ 

 
ȼ ɬɚɛɥɢɰɟ ȼɟɬɜɢ/ɇɟɫɢɦ/ɂȾ ɫɨɟɞɢɧɹɟɦ ɭɡɥɵ ɫɯɟɦɵ ɢ ɜɜɨɞɢɦ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɤɨɷɮɮɢɰɢɟɧɬɵ ɬɪɚɧɫɮɨɪɦɚɰɢɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɟ ɧɚ ɪɢɫɭɧɤɟ 4.7. 
 

 
Ɋɢɫɭɧɨɤ 4.7 – Ɍɚɛɥɢɰɚ ȼɟɬɜɢ/ɇɟɫɢɦ/ɂȾ 

 
ȼ ɬɚɛɥɢɰɟ Ƚɟɧɟɪɚɬɨɪɵ/ɇɟɫɢɦ ɡɚɧɨɫɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢ ɗȾɋ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɨɟ ɧɚ ɪɢɫɭɧɤɟ 4.8. 
 

 
Ɋɢɫɭɧɨɤ 4.8 – Ɍɚɛɥɢɰɚ Ƚɟɧɟɪɚɬɨɪɵ/ɇɟɫɢɦ 

 
ɉɨɫɥɟ ɡɚɞɚɧɢɹ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɩɪɨɢɡɜɨɞɢɦ ɪɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ 

ɡɚɦɵɤɚɧɢɹ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 4.9, 4.10 ɢ 4.11.  
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Ɋɢɫɭɧɨɤ 4.9 – Ɍɚɛɥɢɰɚ ɋɨɫɬɚɜ/ɇɟɫɢɦ: ɪɚɫɱɟɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ 

ɜɜɨɞɟ Ƚ1 
 

 
Ɋɢɫɭɧɨɤ 4.10 – Ɍɚɛɥɢɰɚ ɋɨɫɬɚɜ/ɇɟɫɢɦ: ɪɚɫɱɟɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ 

ɫɛɨɪɧɵɯ ɲɢɧɚɯ ɄɊɍɗ 
 

 
Ɋɢɫɭɧɨɤ 4.11 – Ɍɚɛɥɢɰɚ ɋɨɫɬɚɜ/ɇɟɫɢɦ: ɪɚɫɱɟɬ ɬɨɤɨɜ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ 

ɫɛɨɪɧɵɯ ɲɢɧɚɯ ɄɊɍɗ 
 
Ɂɧɚɱɟɧɢɟ ɩɨɥɧɨɝɨ ɬɨɤɚ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɧɚ ɫɛɨɪɧɵɯ ɲɢɧɚɯ ɄɊɍɗ: 
ܫ˒  ˑሺଵሻ = ͵ ∙ ଵ,˒ˑሺଵሻܫ = ͵ ∙ ͺ,ͳͺ = ʹͶ,ͷͶ ˍʏ (4.20) 

 
ȼɪɟɦɹ ɡɚɬɭɯɚɧɢɹ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɨɤɚ ɄɁ: 
 ௔ܶሺଷሻ = ௫Σ𝜔∙௥Σ = ଴,ଵ଻ଶ∙𝜋∙ହ଴∙଴,଴ଵଶ = Ͳ,ͲͶͷ ˔ (4.21) 

 
ɋɜɟɞɟɦ ɪɚɫɫɱɢɬɚɧɧɵɟ ɬɨɤɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɬɚɛɥɢɰɭ 4.5. 
 
Ɍɚɛɥɢɰɚ 4.5 – Ɋɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 

Ɍɢɩ ɄɁ ɇɨɦɟɪ ɭɡɥɚ Iɩɨ, ɤȺ iɭ, ɤȺ 

3 ɮɚɡɧɨɟ 1 19,12 53,27 

3 ɮɚɡɧɨɟ 13 16,43 41,36 

1 ɮɚɡɧɨɟ 13 24,54 64,29 

 
4.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥɟɧɧɨɝɨ 

ɪɟɠɢɦɚ 
 
Ⱦɥɹ ɜɵɛɨɪɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɬɨɤɢ 

ɪɚɛɨɱɟɝɨ ɪɟɠɢɦɚ. Ɍɨɤɢ ɚɜɚɪɢɣɧɨɝɨ ɪɟɠɢɦɚ - ɷɬɨ ɬɨɤɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ 
ɭɞɚɪɧɵɟ ɬɨɤɢ.  
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Ɋɚɛɨɱɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: 
௠௔௫.˓˃˄.ˆˈːܫ  = ͳ,Ͳͷ ∙ ːܫ ˑˏ.ˆˈː = ͳ,Ͳͷ ∙ Ͷ,ͳͻ = Ͷ,Ͷ ˍʏ (4.22) 

 
Ɋɚɛɨɱɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
.˓˕.˄˃˓.௠௔௫ܫ  = ͳ,Ͳͷ ∙ ːܫ ˑˏ.˕˓. = ͳ,Ͳͷ ∙ ௌːˑˏ√ଷ∙௎ːˑˏ = ͳ,Ͳͷ ∙ ଵଶହ√ଷ∙ଶସଶ = Ͳ,͵ͳ ˍʏ (4.23) 

 
Ɍɟɩɥɨɜɨɣ ɢɦɩɭɥɶɫ, ɜɵɞɟɥɹɟɦɵɦ ɬɨɤɨɦ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ: 
˚˔˃˓,௄ܤ  = ଶˑܫ˒ ∙ ሺݐ˅ыˍˎ +  ʟʖˋʏሻ (4.24)ݐ

ˏ௄,ːˑܤ  = ௧ଶܫ ∙  ௧ (4.25)ݐ
 
ɝɞɟ ݐ˅ыˍˎ  – ɜɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɤɥɸɱɚɬɟɥɹ; ݐʟʖˋʏ = Ͳ,Ͳͳ ˔ - ɜɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ; ܫ௧ – ɬɨɤ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ; ݐ௧ = ͵ ˔ – ɜɪɟɦɹ ɩɪɨɬɟɤɚɧɢɹ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ. 

 
4.2.3 ȼɵɛɨɪ ɫɢɥɨɜɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 

 
ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɚɯ 4.6, 4.7, 

4.8, 4.9. 
 
Ɍɚɛɥɢɰɚ 4.6 - ȼɵɛɨɪ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɞɥɹ ɝɟɧɟɪɚɬɨɪɨɜ 

ɍɫɥɨɜɢɟ Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ Ʉɚɬɚɥɨɠɧɵɟ ɩɚɪɚɦɟɬɪɵ ȼȽȽ-15/50-6300 
Uɫɟɬɢ.ɝɟɧ≤Uɧɨɦ.ɜɵɤɥ 13,8 ɤȼ 15 ɤȼ 
Iɪɚɛ.max≤Iɧɨɦ.ɜɵɤɥ 4,19 ɤȺ 6,3 ɤȺ 

Iɩɨ≤Iɨɬɤɥ.ɜɵɤɥ 19,12 ɤȺ 50 ɤȺ 
iɭ≤iɩɪ.ɫɤɜ 53,27 ɤȺ 130 ɤȺ 

Bɤ.ɪɚɫɱ≤ Bɤ.ɧɨɦ 176,68 ɤȺ2∙ɫ 7500 ɤȺ2∙ɫ 
ɂɡɝɨɬɨɜɢɬɟɥɶ ɁȺɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» (ɑɟɛɨɤɫɚɪɵ) 

 
 

Ɍɚɛɥɢɰɚ 4.7 - ȼɵɛɨɪ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɞɥɹ ɝɟɧɟɪɚɬɨɪɨɜ 
ɍɫɥɨɜɢɟ Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ Ʉɚɬɚɥɨɠɧɵɟ ɩɚɪɚɦɟɬɪɵ ɊȼɊɁ-10/4000 ɆɍɁ 

Uɫɟɬɢ.ɝɟɧ≤Uɧɨɦ.ɜɵɤɥ 13,8 ɤȼ 20 ɤȼ 
Iɪɚɛ.max≤Iɧɨɦ.ɜɵɤɥ 4,19 ɤȺ 8 ɤȺ 

Iɩɨ≤Iɨɬɤɥ.ɜɵɤɥ 19,12 ɤȺ 100 ɤȺ 
iɭ≤iɩɪ.ɫɤɜ 53,27 ɤȺ 250 ɤȺ 

Bɤ.ɪɚɫɱ≤ Bɤ.ɧɨɦ 176,68 ɤȺ2∙ɫ 48875 ɤȺ2∙ɫ 
ɂɡɝɨɬɨɜɢɬɟɥɶ ɁȺɈ «ɁɗɌɈ» (ȼɟɥɢɤɢɟ Ʌɭɤɢ) 

 
Ɍɚɛɥɢɰɚ 4.8 – ȼɵɛɨɪ ɹɱɟɣɤɢ ɄɊɍɗ 

ɍɫɥɨɜɢɟ Ɋɚɫɱɟɬɧɵɟ ɩɚɬɚɦɟɬɪɵ Ʉɚɬɚɥɨɠɧɵɟ ɩɚɪɚɦɟɬɪɵ əȽȽ-220 
Uɫɟɬɢ ≤ Uɧɨɦ 220 ɤȼ 220 ɤȼ 

Iɪɚɛ.max≤Iɧɨɦ.ɜɵɤɥ 4,4 ɤȺ 4,5 ɤȺ 
iɭ≤iɩɪ.ɫɤɜ 24,54 ɤȺ 40 ɤȺ 

Bɤ.ɪɚɫɱ≤ Bɤ.ɧɨɦ 176,68 ɤȺ2∙ɫ 11907 ɤȺ2∙ɫ 
ɂɡɝɨɬɨɜɢɬɟɥɶ ɁȺɈ «ɁɗɌɈ» 
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Ɍɚɛɥɢɰɚ 4.9 - ɉɚɪɚɦɟɬɪɵ ɚɧɚɥɢɡɚɬɨɪɚ ɫɟɬɢ ɢ ɫɢɧɯɪɨɧɢɡɚɬɨɪɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɪɢɛɨɪɚ Ɇɨɞɟɥɶ Ɍɢɩ ɩɨɞɤɥɸɱɟɧɢɹ Ɇɨɳɧɨɫɬɶ 
Ⱥɧɚɥɢɡɚɬɨɪ ȺɉɄɗ-1 0,5 55 

ɋɢɧɯɪɨɧɢɡɚɬɨɪ Ⱥɋ-Ɇ 0,5 20 
ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ 75 ȼȺ 

 
4.2.4 ȼɵɛɨɪ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚɩɪɹɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 

ɩɚɪɚɦɟɬɪɨɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɰɟɩɢ ɜ ɭɞɨɛɧɵɟ ɞɥɹ ɢɡɦɟɪɟɧɢɣ. Ʉ ɧɢɦ 
ɩɨɞɤɥɸɱɚɸɬɫɹ ɬɟɪɦɢɧɚɥɵ ɢɡɦɟɪɟɧɢɣ, ɬɟɪɦɢɧɚɥɵ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ 
ɚɜɬɨɦɚɬɢɤɢ.  ȼɵɛɨɪ ɬɪ-ɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɚɯ 4.10 ɢ 
4.11. 
 
Ɍɚɛɥɢɰɚ 4.10 - ȼɵɛɨɪ ɬɪ-ɪɚ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 

ɍɫɥɨɜɢɟ Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ Ʉɚɬɚɥɨɠɧɵɟ ɩɚɪɚɦɟɬɪɵ Ɍɒȼ 15Ȼ/0,2/10Ɋ-125000/5 

Uɫɟɬɢ.ɝɟɧ≤Uɧɨɦ 13,8 ɤȼ 15 ɤȼ 
Iɪɚɛ.max≤Iɧɨɦ 3760 Ⱥ 8000 Ⱥ 

ɂɡɝɨɬɨɜɢɬɟɥɶ ɈɈɈ «Ɂɚɜɨɞ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ » 

 
Ɍɚɛɥɢɰɚ 4.11 - ȼɵɛɨɪ ɬɪ-ɪɚ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 

ɍɫɥɨɜɢɟ Ɋɚɫɱɟɬɧɵɟ ɩɚɪɚɦɟɬɪɵ Ʉɚɬɚɥɨɠɧɵɟ ɩɚɪɚɦɟɬɪɵ ɁɇɈɅ-15 

Uɫɟɬɢ.ɝɟɧ≤Uɧɨɦ 13,8 ɤȼ 15 ɤȼ 
ɂɡɝɨɬɨɜɢɬɟɥɶ ɈȺɈ «ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ». 

 
4.2.5 ȼɵɛɨɪ ɨɝɪɚɧɢɱɢɬɟɥɟɣ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ (Ɉɉɇ) ɢ 

ɡɚɝɪɚɞɢɬɟɥɶɧɵɯ ɮɢɥɶɬɪɨɜ 
 
Ⱦɥɹ ɄɊɍɗ 220 ɤȼ ɜɵɛɢɪɚɟɦ ɨɝɪɚɧɢɱɢɬɟɥɶ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ɬɢɩɚ   Ɉɉɇ-

220ɍɏɅ1 ɫ ɩɨɥɢɦɟɪɧɨɣ ɜɧɟɲɧɟɣ ɢɡɨɥɹɰɢɟɣ. ɂɡɝɨɬɨɜɢɬɟɥɶ: ɈɈɈ «Ⱥɋ 
ɗɧɟɪɝɢɹ». ȼɵɛɢɪɚɟɦ ɤɨɧɞɟɧɫɚɬɨɪ ɫɜɹɡɢ ɬɢɩɚ ɄɋȺ-220-3,2 ɍɏɅ1 ɟɦɤɨɫɬɶɸ 
3,2 ɧɎ. ɂɡɝɨɬɨɜɢɬɟɥɶ: ɈɈɈ «ɍɪɚɥɄɨɦɗɧɟɪɝɨ» ɢ ȼɑ-ɡɚɝɪɚɞɢɬɟɥɶ ɬɢɩɚ ȼɁ-400-
0,25 ɍɏɅ1 ɢɧɞɭɤɬɢɜɧɨɫɬɶɸ 0,25 ɦȽɧ. ɂɡɝɨɬɨɜɢɬɟɥɶ: ɁȺɈ ɇɉɉ «ɗɥɟɤɬɪɨɧɧɵɟ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ» (ȿɤɚɬɟɪɢɧɛɭɪɝ). 
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5 ɍɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦ 
 

5.1 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 
 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [23] ɩɨ ɦɨɳɧɨɫɬɢ ɢ ɧɚɩɪɹɠɟɧɢɸ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɥɢɧɢɢ ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ. 

 
ɇɚ ɝɥɚɜɧɨɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɟ 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 (ȺɊ) ɛɟɡ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ 

ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ȺɊ ɩɪɢ ɩɨɬɟɪɟ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɮɨɪɫɢɪɨɜɤɢ; 
 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 220ɤȼ; 

 Ɋɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ 13,8ɤȼ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɛɥɨɤɚ; 
 Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ;  
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
   Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɜ ɛɚɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
   Ʉɨɧɬɪɨɥɶ ɢɡɨɥɹɰɢɢ ɜɵɜɨɞɨɜ. 
ɇɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɋɇ Ƚɗɋ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
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 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 
ɧɚɩɪɹɠɟɧɢɸ 

 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ 
ɇɚ ɥɢɧɢɹɯ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 220ɤȼ: 
- 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 220ɤȼ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɍɊɈȼ 220ɤȼ. 
 
5.2 Ɋɚɫɱɟɬ ɡɚɳɢɬ ɢ ɜɵɛɨɪ ɭɫɬɚɜɨɤ 

 
5.2.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɥɚɜɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 

(I∆G) 
 

ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮ. ɡɚɳɢɬɚ ɝɟɧ-ɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ 
ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ ɜ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ 3 ɮɚɡɧɨɣ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɬɪ-ɪɚɦ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ 
ɜɵɜɨɞɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɤ ɬɪ-ɪɚɦ 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. ȼɟɥɢɱɢɧɚ  ܫʠʟ.ʝ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 
ʜʐሺʜሻܫ  = ʙʝʓʜ ∙ 𝑖݂ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙  ʜ                             (5.1)ܫ
 
ɝɞɟ ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ;  𝑖݂ = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ. 

ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ʠʟ.଴ܫ  ൒ ʜܭ ∙ ʜʐሺʜሻܫ = ʹ ∙ Ͳ,Ͳͷ ∙ ʜܫ = Ͳ,ͳ ∙  ʜ (5.2)ܫ

 
ɝɞɟ ܭː – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ: ̝ܫ ˓.଴ = Ͳ,ʹ ∙  ʜܫ
1) ɇɚɣɞɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ: 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 

ɡɚɦɵɤɚɧɢɢ: 
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ʜʐሺʙʖሻܫ = ʏʞܭ ∙ 𝑖݂ ∙ ʝʓʜܭ ∙  ௠௔௫ (5.3)ܫ
 
ɝɞɟ ܭʏʞ =2 – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ; ܫ௠௔௫ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɝɥɚɜɧɵɯ ɜɵɜɨɞɚɯ 
ɩɪɢ ɜɧɟɲɧɟɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, 
ɨɩɪɟɞɟɥɹɟɦɵɣ ɤɚɤ: 

௠௔௫ܫ  = ா′̂′௫೏′′ ∙  ʜ (5.4)ܫ

 
ɝɞɟ ܧ ′̂′ – ɫɜɟɪɯɩɟɪɟɯɨɞɧɚɹ ɗȾɋ ɝɟɧɟɪɚɬɨɪɚ; ݔௗ′′ – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
˕ܭ  > ூʜʐሺʙʖሻ∙௄ʜூʙʒሺయሻ = ଵଽ଴଴∙ଶଵଽ଴଴଴ > Ͳ,ʹ (5.5) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɨɪɦɨɠɟɧɢɹ ܭ˕ = Ͳ,͵. 
2) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ: 
ʜʡܫ  = ூʠʟ∗௄ʡ = ଴,ଶ଴,ଷ = Ͳ,͹. (5.6) 

 
3) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ɞɨɥɠɟɧ ɜɵɩɨɥɧɹɬɶ ɭɫɥɨɜɢɟ: 

ܤ  ൒ ூʠʟ∗௄ʡ = ଴,ଶ଴,ଷ = Ͳ,͹. (5.7) 

 
ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɬɨɪɦɨɡɧɨɝɨ ɬɨɤɚ ɪɚɜɧɵɦ ܤ = ͳ,ͷ.  
ɉɨɫɬɪɨɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɨɞɨɥɶɧɨɣ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 

ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ (ɪɢɫɭɧɨɤ 5.1). 
 

 
Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɨɞɨɥɶɧɨɣ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ 
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5.2.2 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɥɚɜɧɨɝɨ 
ɝɟɧɟɪɚɬɨɪɚ (UN(U0)) 

 
Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɜ ɪɟɠɢɦɟ ɢɡɨɥɢɪɨɜɚɧɧɨɝɨ 

ɛɥɨɤɚ ɢ ɧɟ ɢɦɟɸɳɟɝɨ ɝɚɥɶɜɚɧɢɱɟɫɤɨɣ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 
Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɢɡ ɞɜɭɯ ɨɪɝɚɧɨɜ ɧɚɩɪɹɠɟɧɢɹ:  
1) ɉɟɪɜɵɣ ɨɪɝɚɧ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɹ 

ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. ɉɨɞɤɥɸɱɚɟɬɫɹ ɤ ɢɡɦɟɪɢɬɟɥɶɧɵɦ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɝɥɚɜɧɵɯ ɜɵɜɨɞɚɯ. Ɉɬɫɬɪɚɢɜɚɸɬ ɨɬ 
ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ ɩɟɪɜɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ, ɫɨɫɬɚɜɢɦ ɫɯɟɦɭ ɡɚɦɟɳɟɧɢɹ, 
ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.2.  

 

 
Ɋɢɫɭɧɨɤ 5.2 – ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ  

 
ɇɚɣɞɟɦ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ 

ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ܷ଴ = ଵଷ ∙ ௎ʜʝʛ.ʑʜ√ଷ = ଵଷ ∙ ଶସଶ√ଷ = Ͷ͸,͸ ˍʑ (5.8) 

 
ɝɞɟ ܷʜʝʛ.ʑʜ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɜɵɫɲɟɣ ɫɬɨɪɨɧɟ 

ɇɚɣɞɟɦ ɫɭɦɦɚɪɧɭɸ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
Σܥ  = ʡܥ + ʒܥ + Шܥ + ʑʒܥ = Ͳ,ͻ + Ͳ,Ͳͳʹ + Ͳ,Ͳͺ + Ͳ,͵ͷ = ͳ,͵Ͷʹ ˏˍʣ˗˃ˊ˖ (5.9) 

 
ɝɞɟ ܥʡ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ܥʒ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ܥШ – ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ. 

 
ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɜ ɫɟɬɢ 13,8 ɤȼ: 
ʠܫ  = ͳ,͹͵ ∙ ܷːˑˏ.ˆ ∙ 𝜔 ∙ Σܥ = ͳͲ,ͳ ʏ (5.10) 

 
ɝɞɟ ܷːˑˏ.ˆ – ɧɨɦɢɧɚɥɶɧɨɟ ɥɢɧɟɣɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ; 
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𝜔 – ɭɝɥɨɜɚɹ ɱɚɫɬɨɬɚ ɫɟɬɢ. 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪ ɩɪɢ 

ɨɞɧɨɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ: 
 ܷʝ Эʚ.ʠʡ = ʙ ∙ ܷ଴ ∙ ʠʡሺఓబሻʠʡሺఓబሻ+ʠΣ   (5.11) 

 
ɝɞɟ k – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ܷ଴ ɩɨ ɨɛɦɨɬɤɟ 
ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ܥʡሺߤ଴ሻ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 
ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

 ܷ଴эˎ.˔˕ = Ͳ,ͷ ∙ Ͷ͸ͷ͹͵ ∙ ଴,଴ଵଶ଴,଴ଵଶ+ଵ,ଷସଶ = ʹͲ͸ ʑ  

 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ: 
 ܷʠʟ ൒ ௄ʜ௄ʑ ∙ ଵ௡ʡʜ ∙ ܷ଴эˎ.˔˕ = ଵ,ହ଴,ଽହ ∙ ଶ଴଺భయ,ఴ√య∙బ.భయ = ͳ,͵͸ ʑ (5.12) 

 
ɝɞɟ ܭʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܭʑ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ; ݊ʡʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɧɚɩɪɹɠɟɧɢɹ. 

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

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

Ⱦɥɹ ܷ଴ଷ ɭɫɬɚɜɤɚ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɨɪɦɨɠɟɧɢɹ ɢɡɦɟɧɹɟɬɫɹ ɨɬ 1 ɞɨ 3. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ 

ɡɚɜɢɫɢɬ ɨɬ ܭʡ: 
 ܺ = ଵ௄ʡ+ଶ = ଵଵ,ଶ+ଶ = Ͳ,͵ͳ͵ % (5.13) 

 
Ɉɪɝɚɧ ɡɚɳɢɳɚɟɬ 31,3 % ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ.  
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 500 ɦɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ 
ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 
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5.2.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɝɥɚɜɧɨɦ ɝɟɧɟɪɚɬɨɪɟ 
(U1>), (U2>) 
 

Ɂɚɳɢɬɚ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ 
ɝɥɚɜɧɵɯ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 

1) ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2>: 
 ܷʠʟଶ = ଵ,ସ∙௎ːˑˏ.ˆ௡ʡʜ = ଵ,ସ∙ଵଷ଼଴଴ଵଷ଼଴଴ ଵ଴଴⁄ = ͳͶͲ ʑ (5.14) 

 
2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɩɟɪɜɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɭɫɬɚɧɨɜɥɟɧ ɜɬɨɪɨɣ 

ɨɪɝɚɧ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢɥɢ ɩɪɢ ɫɛɪɨɫɟ 
ɧɚɝɪɭɡɤɢ. ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U1>: 
 ܷʠʟଵ = ଵ,ଶ∙௎ːˑˏ.ˆ௡ʡʜ = ଵ,ଶ∙ଵଷ଼଴଴ଵଷ଼଴଴ ଵ଴଴⁄ = ͳʹͲ ʑ (5.15) 

 
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ–ɪɟɦɨɧɬɧɵɯ 
ɡɚɬɜɨɪɨɜ. 

 
5.2.4 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 
 

Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɝɟɧ-ɪɚ 
ɬɨɤɚɦɢ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɦɟɠɞɭɮɚɡɧɵɯ  ɄɁ ɢ ɞɪɭɝɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɪɟɠɢɦɚɯ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ 
ɩɪɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ ɜ ɫɚɦɨɦ ɝɟɧ-ɪɟ. 

Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧ. ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫ∗ଶ: 
ଶ∗ܫ  = ூమூʜ    (5.16) 

 
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: 

ʓʝʞݐ  = ஺ூ∗మమ                              (5.17) 

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

Ɂɚɳɢɬɚ ɫɥɟɞɭɸɳɢɟ ɨɪɝɚɧɵ ɨɪɝɚɧɨɜ: 
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1)  ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ ሺܫଶʠʗʒʜሻ ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ 
ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: ܫଶʠʗʒʜ = Ͳ,Ͳ͹ ∙  ʜܫ

2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ሺܫଶʞʢʠʙሻ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ ܫଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ ݐˏ˃ˍ˔ = ͸ͲͲ ˔. 

Ɍɨɝɞɚ: 
ଶ∗ܫ  = √ʏ௧ = √ ଶ଴଺଴଴ = Ͳ,ͳͺ  (5.18) 

 
ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
ଶʞʢʠʙ∗ܫ  = ூ∗మʙʜ = ଴,ଵ଼ଵ,ଶ = Ͳ,ͳͷ      (5.19) 

 
ɝɞɟ ʙʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

ଶʞʢʠʙܫ  = Ͳ,ͳͷ ∙  ʜ (5.20)ܫ
 

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

ʓʝʞݐ  = ଶ଴଴,ଵହమ ≈ ͺͺͺ ˔ (5.21) 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

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

ʠʟݐ  = ଶ଴ሺூ∗మሻమ,            (5.22) 

 ʏʗʝ = ʹͲ = ଶଶ∗ܫ ∙  ʠʟ (5.23)ݐ
 

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

 
Ɍɚɛɥɢɰɚ 5.1 – Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ 
ɩɨ ɬɨɤɭ ɨɛɪɚɬɧɨɣ 

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ, ɫ 20 56 80 125 222 500 
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Ɋɢɫɭɧɨɤ 5.3 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɂɈ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɢ 
 
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.  
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. 
ɉɨ ɩɟɪɜɨɦɭ ɭɫɥɨɜɢɸ: ɜɵɛɨɪ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɤɪɢɜɨɣ 

ɩɪɟɞɟɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: 
 ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ 

ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɲɢɧɚɯ ȼɇ ɛɥɨɤɚ: 
′′ௗʑʜݔ  = ′′ௗݔ ∙ ቀ௎˅ː௎ːːቁଶ = 0,23∙ ቀଶସଶଵଷ,଼ቁଶ = ͹Ͳ,͹  (5.24) 

 
ɝɞɟ ݔௗʑʜ′′- ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɲɟɣ 
ɫɬɨɪɨɧɟ ɧɚɩɪɹɠɟɧɢɹ; 
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ଶʑʜݔ  = ଶݔ ∙ ቀ௎˅ː௎ːːቁଶ = 0,22∙ ቀଶସଶଵଷ,଼ቁଶ = ͸͹,͹  (5.25) 

 
ɝɞɟ ݔଶʑʜ–ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, 
ɩɪɢɜɟɞɟɧɧɚɹ ɤ ɜɵɫɲɟɣ ɫɬɨɪɨɧɟ. 

∗.ଶʠ.ʖܫ  = ଵଵ,ଷ ሺ௫೏ʑʜ′′+௫మʑʜ+ଶ∙௫ʡሻ = ଵଵ,ଷ∙ଶ ሺ଺଻,଻+଴,଴଼଼+଴,଴ଷ଼ሻ =  Ͳ,ͲͲͷ͹ ˑ. ˈ  (5.26) 

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ଶʠ.ʖ.∗ሺଶሻܫ  = ∗.ଶʠ.ʖܫʹ ∙ ௎˅ː௎ːː = ʹ ∙ Ͳ,ͲͲͷ͹ ∙ ቀଶସଶଵଷ,଼ቁ = Ͳ,ͳͻͻ ˑ. ˈ  (5.27) 

 
ɝɞɟ ݔʡ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ. 
 

Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 7,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɒɋȼ, ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 7,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ 
ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.2.5 Ɂɚɳɢɬɚ ɝɥɚɜɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ (I1) 

 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ. Ɂɚɳɢɬɚ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɌɌ ɜ ɧɭɥɟɜɵɯ ɜɵɜɨɞɚɯ. ȼɵɩɨɥɧɟɧɚ ɫ 
ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɢ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɨɪɝɚɧɵ: 

1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɢ ɞɟɣɫɬɜɭɸɳɢɣ ɧɚ ɫɢɝɧɚɥ. 

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
ʠʗʒʜܫ  = ௄ʜ∙ூʜ௄ʑ = ଵ,଴ହ∙ூʜ଴,ଽ଼ = ͳ,Ͳ͹ ∙  ʜ (5.28)ܫ

 
ɝɞɟ ܭʜʠ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ 0,9 ɫ. 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɞɟɣɫɬɜɭɟɬ ɧɚ ɩɭɫɤ ɂɈ. 
ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
ଵʞʢʠʙܫ  = ଵ,଴଼∙ூʜ଴,ଽ଼ = ͳ,ͳ ∙  ʜ (5.29)ܫ

 
ɝɞɟ ܭʜʞ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ. 

3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɜ ɝɟɧɟɪɚɬɨɪɟ 
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ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.2. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 

 
Ɍɚɛɥɢɰɚ 5.2 – Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɜ 
ɝɟɧɟɪɚɬɨɪɟ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ 1,1 1,15 1,2 1,25 1,3 1,4 1,5 2 2,2 
Ⱦɥɢɬɟɥɶɧɨɫɬɶ, ɫ 3800 1200 450 340 280 160 80 3 1 

 

 
Ɋɢɫɭɧɨɤ 5.4 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ 
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:  
ଵʝʡʠܫ  = ଵ,ହ∙ூʜʝʛ଴,ଽ଼ = ͳ,ͷ͵ ∙  ʜʝʛ (5.30)ܫ

 
ɌɈ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ܷʒ < 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
 ܷʠʟ = ଴,଺଼∙௎ʜʝʛ௄ʑ∙௡ʡ = ଴,଺଼∙ଵଷ଼଴଴ଵ,଴ଷ∙ଵଷ଼,଴ = ͸͸,Ͳʹ ʑ  (5.31) 

 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 7,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɫɟɤɰɢɨɧɧɵɯ 

ɜɵɤɥɸɱɚɬɟɥɟɣ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 7,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
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5.2.6 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ (Z1<), (Z2<) 
 
Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 

ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɧɭɥɟɜɵɯ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɝɥɚɜɧɵɯ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 

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

ɋɨɝɥɚɫɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɧɚ ɲɢɧɚɯ 220 ɤȼ Ƚɗɋ 
ɨɞɧɨɝɨ ɛɥɨɤɚ. ܼଵ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 220 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ ɩɨ 
ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 220: 

 ܼଵ ൑ Ͳ,ͺ ∙ ܼʡ + ଴,଼௄ʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ͺͲ,ͺ + ଴,ସ଼ ∙ ʹʹ,ͷͻ = ͸ͻ,ʹ ʝˏ              (5.32) 

 
ɝɞɟ ܭɌ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ; ܼɌ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪ-ɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ ɫɬɨɪɨɧɵ 220 ɤȼ: 

ȼ ɨɬɧ. ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɝɟɧɟɪɚɬɨɪɚ: 
 ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ ௨ೖ%∙ௌɧɨɦ.ɝௌɧɨɦ.ɬ + ଴,଼௄ʡ ∙ ܼʚ ∙ ௌɧɨɦ.ɝ௎ȼɇ

మ = Ͳ,ͺ ∙ ଴,ଵଷ଼∙ଵ଴଴ଵଶହ + ଴,ସ଼ ∙ ଵ଴଴ଶସଶమ ∙ ʹʹ,ͷͻ = Ͳ,Ͳͻ͸  (5.33)  

 ܼଵɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,Ͳͻ͸ ∙ ͳ,ͻ = Ͳ,ͳͺʹ ʝˏ,  (5.34) 
 ܼ˄ = ௎మ˄ௌʜʒ = ଵଷ,଼మଵ଴଴ = ͳ,ͻ ʝˏ (5.35) 

 
ɍɫɬɚɜɤɚ ɧɚ ɪɟɥɟ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ܼଵ஼ଷ = ܼଵ ∙ ௡ʡ௡ʜ = Ͳ,ͳͺʹ ∙ ఱబబబఱభయ,ఴబ,భ = ͳ,͵ʹ ʝˏ (5.36) 

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

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

1) Ɏɭɧɤɰɢɹ ∆ܼ ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 
ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ɍɫɬɚɜɤɚ ɮɭɧɤɰɢɢ ∆ܼ, ɜ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɩɪɢɧɢɦɚɟɬɫɹ  ∆ܼ = ͵Ͳ − ͶͲ ʝˏ̝. 

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

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
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ܼʜʏʒʟ = ௎ʜʝʛ√ଷ∙ூː ˑˏ = ଵଷ,଼∙ଵ଴య√ଷ∙ସଵ଼଴ = ͳ,ͻͳ ʝˏ (5.37) 

 
ɝɞɟ ܫʜˑˏ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 
ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ 
ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷ ∙ ܷʜ (ɛɟɡ ɭɱɟɬɚ ɧɚɫɵɳɟɧɢɹ): 

ʣܫ  = మ∙𝐼ʑ.ʜʝʛ𝐼ʑ.ʤ.ʤ. −଴,ଽହ௫೏ = ଶ∙ଵ,଻ସ−଴,ଽହଵ,ଵ = ʹ,͵                          (5.38) 

 
ɝɞɟ ܫʑ.ʤ.ʤ. – ɬɨɤ ɪɨɬɨɪɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, Ⱥ; 

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ.ʣ = ଴,ଽହ∙௎ʜூʣ = ଴,ଽହ∙ଵଶ,ଷ = Ͳ,Ͷͳ ˑ. ˈ,  (5.39)  

𝜑 ʜʏʒʟ.ʣݏ݋ܿ  = ௖௢௦ఝʜ଴,ଽହ∙ூʣ = ଴,଼଴,ଽହ∙ଶ,ଷ = Ͳ,͵͹    (5.40) 

 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ʜʏʒʟ.ʣ = ͸ͺ,͵°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 ܼʠʖூூ = ௓ʜʏʒʟ.ʣʙʜ = ଴,ସଵଵ,ଵ = Ͳ,͵͹ ˑ. ˈ, (5.41) 

 ܼʠʖூூ = ܼூூ ˑ.ˈ. ∙ ܼʐ = Ͳ,͵͹ ∙ ଵଷ,଼మଵ଴଴ = Ͳ,͹ ʝˏ (5.42) 

 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɪɟɥɟ ɫɨɫɬɚɜɢɬ: 
 ܼʠʖூூ = ௓ʠ.ʖ.𝐼𝐼∙௡ʡ௡ʜ = ଴,଻∙ହ଴଴଴/ହଵଷ଼଴଴/ଵ଴଴ = ͷ,Ͳ͹ ʝˏ (5.43) 

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

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 15%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼ஼ʛଵ = Ͳ,ʹͲ ʝˏ,  ܼ஼ʛଶ = Ͳ,͹͸ ʝˏ. 
ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 7,5 ɫ – ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,0 
ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.5. 
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Ɋɢɫɭɧɨɤ 5.5 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 

 
5.2.7 Ɂɚɳɢɬɚ ɝɥɚɜɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ (Iɪ) 

 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

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

1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɟɦ ɧɚ ɫɢɝɧɚɥ. ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
.௉ ʠʗʒʜܫ  = ʙʜ∙ூʜʝʛ.ʟ௄ʑ = ଵ,଴ହ∙ூʜʝʛ.ʟ଴,ଽ଼ = ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ     (5.44)ܫ

 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

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

.௉ ʞʢʠʙܫ  = ଵ,ଶ∙ூʜʝʛ.ʟ଴,ଽ଼ = ͳ,ͳ ∙  ʜʝʛ.ʟ                          (5.45)ܫ

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 

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

 Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɬɚɛɥɢɰɟ 5.3 ɢ ɧɚ ɪɢɫɭɧɤɟ 5.6. 

 
Ɍɚɛɥɢɰɚ 5.3 – Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ 1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 2,2 
Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ, ɫ ɞɥɢɬɟɥɶɧɨ 250 180 160 120 90 72 45 20 
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Ɋɢɫɭɧɨɤ 5.6 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ  

 
4) Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ, ɫɪɚɛɚɬɵɜɚɸɳɚɹ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ.  
ɍɫɬɚɜɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ: 
.௉ ʞʢʠʙܫ  = ଶ,ଶ∙ூʜʝʛ.ʟ଴,ଽ଼ = ʹ,ʹͶͷ ∙  ʜʝʛ.ʟ (5.46)ܫ

 
ɋ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 3,0 ɫ ɡɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 
 

5.3 ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ «ɝɟɧɟɪɚɬɨɪ–ɬɪɚɧɫɮɨɪɦɚɬɨɪ» 
 

ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ, ɞɥɹ ɡɚɳɢɬɵ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
ɛɵɥɨ ɜɵɛɪɚɧɨ ɤɨɦɩɥɟɤɫɧɨɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɨɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɡɚɳɢɬɵ, ɭɩɪɚɜɥɟɧɢɹ, ɢɡɦɟɪɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ 
ɝɟɧɟɪɚɬɨɪɨɜ ɦɚɥɨɣ ɢ ɫɪɟɞɧɟɣ ɜɟɥɢɱɢɧɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɈɈɈ ɇɉɉ «ɗɄɊȺ». 

ɗɄɊȺ 300 ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɜɨɡɦɨɠɧɨɫɬɟɣ ɞɥɹ ɡɚɳɢɬɵ 
ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ ɨɬ ɩɨɜɪɟɠɞɟɧɢɣ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɡɚɳɢɬɵ, ɚ ɬɚɤɠɟ ɞɥɹ 
ɡɚɳɢɬɵ ɨɬ ɚɜɚɪɢɣɧɵɯ ɭɫɥɨɜɢɣ ɜɨ ɜɧɟɲɧɢɯ ɫɢɫɬɟɦɚɯ. 
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6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 

6.1 ɋɨɫɬɚɜ ɢ ɤɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ 
 

ȼ ɫɨɫɬɚɜ ɋɨɤɨɥɨɜɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɜɯɨɞɹɬ: 
 ɡɞɚɧɢɟ Ƚɗɋ; 
 ɛɟɬɨɧɧɚɹ ɝɥɭɯɚɹ ɩɥɨɬɢɧɚ; 
 ɛɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɫ ɜɨɞɨɝɚɫɹɳɢɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ; 
 ɤɨɦɩɥɟɤɫɧɨɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɷɥɟɝɚɡɨɜɨɟ (ɄɊɍɗ); 
 ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ (ɉɌɄ); 
 ɢ ɞɪɭɝɢɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ. 

 
6.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ 

 
Ʉɥɚɫɫ ɫɨɨɪɭɠɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɬɟɪɢɹɦ, ɨɩɪɟɞɟɥɹɟɦɵɦ ɜ ɋɇɢɉ 

[25]. Ʉɪɢɬɟɪɢɢ ɜɵɛɨɪɚ ɤɥɚɫɫɚ ȽɌɋ ɢ ɜɵɛɨɪ ɤɥɚɫɫɚ ȽɌɋ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 
2.2. Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ II  ɤɥɚɫɫɚ [25]: ߛ௡ = ͳ,ʹ. 

 
6.3 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ 

 
6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 

 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ∇ȽȻɉ ɩɪɢɧɢɦɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ȽȻɉ = ∇ɇɉɍ + ℎ௦ (6.1) 

 
ɝɞɟ sh  − ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ȼȻ. 

 ℎ௦ = ℎ௥௨௡ଵ% + ∆ℎ௦௘௧ + ܽ (6.2) 
 
ɝɞɟ ℎ௥௨௡ଵ%− ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1 %;  ∆ℎ௦௘௧ − ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;  ܽ − ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ ɞɥɹ II  ɤɥɚɫɫɚ, ɚ = 0,7 ɦ. 

ȼɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆ℎ௦௘௧ = ݇௪ ௏ೢమ∙௅௚∙ௗ ߙݏ݋ܿ = ʹ,ͳ ∙ ͳͲ−଺ ∙ ଶ଴మ∙ଶଵଶ଴ଽ,଼ଵ∙ଶସ = Ͳ,ͲͲ͹ͷ͸ ˏ (6.3) 

 
ɝɞɟ ݇௪ – ɤɨɷɮɮɢɰɢɟɧɬ, ɪɚɫɫɱɢɬɵɜɚɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ 4; ௐܸ− ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ ɜɵɫɨɬɟ 20 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɜɨɞɵ, ɦ/ɫ;  ܮ – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, ɦ;  ߙ – ɭɝɨɥ ɦ/ɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ; 

d  − ɭɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ 
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݇௪ = ͵ ∙ ሺͳ + Ͳ,͵ ௐܸሻ ∙ ͳͲ−଻ = ͵ ∙ ሺͳ + Ͳ,͵ ∙ ʹͲሻ ∙ ͳͲ−଻ = ʹͳ ∙ ͳͲ−଻ (6.4) 
 ݀ = ఇʜʞʢ−ఇʓʜʏଶ = ଵ଼଼,଴−ଵସ଴,଴ଶ = ʹͶ ɦ (6.5) 

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

ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ( ɫчt 216006  ). 
2. ɂɡ ɝɪɚɮɢɤɚ ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ ɫ 

ɝɥɭɛɢɧɨɣ ݀ > Ͳ,ͷߣௗ̅̅ ̅, ɝɞɟ ɞɧɨ ɧɟ ɜɥɢɹɟɬ ɧɚ ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɥɧ) ɩɨ 
ɡɧɚɱɟɧɢɹɦ ௚௅௏మ ɢ ௚௧௏ೢ  ɨɩɪɟɞɟɥɢɬɶ ɩɚɪɚɦɟɬɪɵ ௚ℎ̅௏ೢమ ɢ ௚்̅௏ೢ . 

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

Ɋɟɡɭɥɶɬɚɬɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.1: 
 

Ɍɚɛɥɢɰɚ 6.1 – Ɉɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɣ ɜɵɫɨɬɵ ɜɨɥɧɵ ɢ ɫɪɟɞɧɟɝɨ ɩɟɪɢɨɞɚ ɜɨɥɧɵ ௚௅௏ೢమ = ͷͳ,ͻͻ͵  
௚௧௏ೢ = ͳͲͷͻͶ,ͺ  ௚ℎ̅௏ೢమ = Ͳ,ͲͳͶʹ  

௚்̅௏ೢ = ͳ,͵ͻ  
௚ℎ̅௏ೢమ = Ͳ,Ͳͻʹ  ܸ݃ܶ̅௪ = Ͷ,͵ͺ ℎ̅ = Ͳ,ͷͺ ɦ  ܶ̅ = ʹ,ͺ͵ ɫ   

  
3. ȼɵɱɢɫɥɹɸɬ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
ௗߣ  = ௚்̅మଶ𝜋 = ଶ,଼ଷమ∙ଽ,଼ଵଶ∙ଷ,ଵସ = ͳʹ,ͷ ˏ (6.6) 

 
4. ɉɪɨɜɟɪɹɟɦ, ɜɵɩɨɥɧɹɟɬɫɹ ɥɢ ɭɫɥɨɜɢɟ ɭɫɥɨɜɧɨɣ ɪɚɫɱɟɬɧɨɣ ɝɥɭɛɢɧɵ: 
 ݀ > Ͳ,ͷߣௗ̅̅ ̅ (6.7) 
 ʹͶ > ͸,ʹͷ  
 
5. Ɉɩɪɟɞɟɥɹɸɬ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 ℎଵ% = ℎ̅ ∙ 𝑖ܭ = ʹ,Ͳͻ ∙ Ͳ,ͷͺ = ͳ,ʹ ˏ (6.8) 

 
ɝɞɟ iK − ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [25, ɉɪɢɥɨɠɟɧɢɟ 1, ɪɢɫ. 2] ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ ௚௅௏ೢమ (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ).  

6. ɉɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ 
ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 

 ℎ௦ = ℎ௥௨௡ଵ% + ∆ℎ௦௘௧ + ܽ = ͳ,ʹ + Ͳ,ͲͲ͹ͷ͸ + Ͳ,͹ = ͳ,ͻ ɦ  (6.9) 
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7. Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ: 
 ∇ȽȻɉ = ∇ɇɉɍ + ℎ௦ = ͳͺͺ,Ͳ + ͳ,ͻ = ͳͺͻ,ͻ ɦ (6.10) 

 
6.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ  

 
ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ 

ɫɱɢɬɚɸɬɫɹ: ɨɬɦɟɬɤɢ ɇɉɍ ɢ Ɏɉɍ, ɪɚɫɱɟɬɧɵɟ ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ, 
ɤɪɢɜɵɟ ɫɜɹɡɢ ɭɪɨɜɧɟɣ ɇȻ ɢ ɪɚɫɯɨɞɨɜ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ. 

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

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

ɉɟɪɜɵɣ ɷɬɚɩ: 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 – ܳȽЭɋ.  

Ɉɩɪɟɞɟɥɢɦ ɨɫɧɨɜɧɨɣ ɢ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞɵ, ɨɬɦɟɬɤɢ ɇȻ ɢ ɧɚɩɨɪɵ ɜ 
ɬɚɛɥɢɰɟ 6.2. 

 
Ɍɚɛɥɢɰɚ 6.2. – Ɂɧɚɱɟɧɢɟ ɪɚɫɯɨɞɨɜ ɢ ɨɬɦɟɬɨɤ ɞɥɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɟɣ 0,1 ɢ 1% 

Ɉɛɟɫɩɟɱɟɧɧɨɫɬɶ ܳ, ˏଷ/˔ ∇ʜʐ, ,ܪ ˏ ˏ 
Ɉɫɧɨɜɧɨɣ, 1 % 4708 152,48 12,48 

ɉɨɜɟɪɨɱɧɵɣ, 0,1% 5426 152,60 12,60 

 
Ɋɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ: 
 ܳ˓.ˑ˔ː = ܳ୫ax ˑ˔ː − ሺ݊ − ͳሻ ∙ ܳʒʏ (6.11) 

 
ɝɞɟ n –ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ȽȺ ܳ௠௔௫.ˑ˔ː=4708 ɦ3/ɫ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɨɫɧɨɜɧɨɝɨ 
ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ; ܳ˃ˆ˓=272,9 ɦ3/ɫ – ɪɚɫɯɨɞ ɱɟɪɟɡ 1 ɚɝɪɟɝɚɬ. 

ɉɪɢ ɨɫɧɨɜɧɨɦ ɢ ɩɨɜɟɪɨɱɧɨɦ ɪɚɫɯɨɞɚɯ ɧɚɩɨɪ ɧɚ ɫɨɨɪɭɠɟɧɢɢ ɛɨɥɶɲɟ ɱɟɦ 
ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɧɚ ɬɭɪɛɢɧɭ, ɩɨɷɬɨɦɭ:  

 ܳ˓.ˑ˔ː = Ͷ͹Ͳͺ − ሺ͸ − ͳሻ ∗ ʹ͹ʹ,ͻ − ͺ͹͵,Ͷ = ʹͶ͹Ͳ,ͳ ˏଷ ˔⁄   
 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: 
˓ݍ  = [𝑣ℎ] ∙ ℎʜʐ = ͸ ∙ ͳʹ,Ͷͺ = ͹Ͷ,ͻ ˏଶ ˔⁄   (6.12) 
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ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
˅ݍ  = ͳ,ʹͷ ∙ ˓ݍ = ͳ,ʹͷ ∙ ͹Ͷ,ͻ = ͻ͵,͸ ˏଶ ˔⁄   (6.13) 

 
ɝɞɟ ℎʜʐ = ʢʜʐߘ − ˃ːˇߘ = ͳͷʹ,Ͷͺ − ͳͶͲ = ͳʹ,Ͷͺ ˏ − ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɇȻ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ Q = f(H)ɩɪɢ ܳ୫ax ˑ˔ː; [𝑣ℎ] = ͸ ˏ ˔⁄ −ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ ɞɥɹ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ. 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
ܤ  = ொ˓.ˑ˔ː௤˅ = ଶସ଻଴,ଵଽଷ,଺ = ʹ͸,Ͷ  ˏ (6.14) 

 
ɉɪɢɧɢɦɚɟɦ ݊ = ʹ ɤɨɥ-ɜɨ ɩɪɨɥɟɬɨɜ ɲɢɪɢɧɨɣ b=15 ɦɟɬɪɨɜ, ɬɨɝɞɚ ȼ = 30 ɦ.   
Ɍɨɥɳɢɧɚ ɛɵɤɚ ɩɨ Ȼɟɪɟɡɢɧɫɤɨɦɭ: 
˄ߜ  ൒ ሺͲ,ʹ ÷ Ͳ,ʹͷሻ ∙ ܾ,  (6.15) 

˄ߜ  ൒ ሺͲ,ʹ ÷ Ͳ,ʹͷሻ ∙ ͳͷ ˏ, 
˄ߜ  ൒ ሺ͵ ÷ Ͷሻˏ  
 

ȼɵɛɢɪɚɟɦ ɛɵɤ ɫ ߜ˄ = Ͷ ˏ.  
Ɍɨɝɞɚ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫ ɭɱɟɬɨɦ ɛɵɤɨɜ: 
˅ܤ  = ܾ ∙ ݊ + ሺ݊ − ͳሻ ∙ ݀ = ͳͷ ∙ ʹ + ሺʹ − ͳሻ ∙ Ͷ = ͵Ͷ ˏ (6.16) 

 
6.3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 
ɂɡ ɮɨɪɦɭɥɵ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɦɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ 

ɨɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, ɫɧɚɱɚɥɚ ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ 
- 01H , ɚ ɡɚɬɟɦ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ - 02H . 

଴ଵܪ  = ( ொ˓˃˔˚௠∙஻∙√ଶ∙௚)మయ = ቀ ଶସ଻଴,ଵ ଴,ସଽ∙ଷ଴∙√ଶ∙ଽ,଼ଵቁమయ = ͳͳ,͵ ˏ (6.17) 

 
ɝɞɟ m = 0,49– ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ. 

ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 
ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ 

଴ଶܪ  = ( ொ˓˃˔˚௠∙𝜎˔ˉ∙𝜎೙∙஻∙√ଶ∙௚)మయ
  (6.18) 

 
ɝɞɟ ɫɠ – ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ; 

n - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ,  ɩɪɟɞɩɨɥɚɝɚɟɦ ɱɬɨ ɩɨɞɬɨɩɥɟɧɢɹ ɧɟɬ. 
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𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ Ɛ ∙ ଴ଵܾܪ = ͳ − Ͳ,ʹ ∙ Ͳ,͹ ∙ ͳͳ,͵ͳͷ = Ͳ,ͻͳ  
ɝɞɟ ܾ – ɲɢɪɢɧɚ ɨɞɧɨɝɨ ɩɪɨɥёɬɚ, Ɛ – ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɟɪɟɝɨɜɵɯ ɭɫɬɨɟɜ ɢɥɢ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɛɟɪɟɝɨɜ 
ɜɨɞɨɫɥɢɜɚ. 

଴ଶܪ  = ሺ ଶସ଻଴,ଵ଴,ସଽ∙଴,ଽଵ∙ଵ∙ଷ଴∙√ଶ∙ଽ,଼ଵሻଶ/ଷ = ͳʹ ˏ     
 

ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ: 
ܪ  = ଴ଶܪ − ఈ∙௏బమଶ∙௚   (6.19) 

 
ɝɞɟ ଴ܸ – ɫɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ, ߙ = ͳ,ͳ- ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ, 

 ଴ܸ = ொ˓ሺఇʜʞʢ−ఇʓʜʏሻ∙ሺ஻+ሺ௡−ଵሻ∙ఋ˄ሻ = ଶସ଻଴,ଵሺଵ଼଼,଴−ଵସ଴,଴ሻ∙ሺଷ଴+ଵ∙ସሻ = ͳ,ͷͳ ˏ/˔   (6.20) 

ܪ  = ͳʹ − ଵ,ଵ∙ଵ,ହଵమଶ∙ଽ,଼ଵ = ͳͳ,ͺ͹ ˏ   
 

Ɉɤɪɭɝɥɹɟɦ ɞɨ ɰɟɥɨɝɨ ɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ܪ˔˕ = ͳʹ ˏ 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 ∇ʒʑ = ∇ʜʞʢ − ʜ˔˕ = ͳͺͺ,Ͳ − ͳʹ = ͳ͹͸,Ͳ ɦ (6.21) 

 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
ʒʐߘ  = ʒʑߘ + ͳ,͸ ∙ ˕˔ܪ = ͳ͹͸,Ͳ + ͳ,͸ ∙ ͳʹ = ͳͻͷ,ʹ ˏ (6.22) 

 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɪɢɧɢɦɚɟɬɫɹ ɛɨɥɶɲɟɟ ɢɡ ɩɨɥɭɱɢɜɲɢɯɫɹ ɡɧɚɱɟɧɢɣ: 
ʒʐʞߘ  = ʒʐߘ = ͳͻͷ,ʹ ˏ   (6.23) 

 
6.3.4 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ 

 
ɉɪɨɜɟɪɢɦ ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɜɨɞɨɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ 

ɩɥɨɬɢɧɵ. Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɯɨɞ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ 
ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ Ɏɉɍ: 

 ܳ˓ = ܳ୫ax. ˒ˑ˅. − ሺn − ͳሻ ∙ ܳ˃ˆ˓  (6.24) 
 
ɝɞɟ n –ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ȽȺ 
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ܳ˓.˒ˑ˅ = ͷͶʹ͸ − ሺ͸ − ͳሻ ∙ ʹ͸ͷ,ͻ − ͺ͹͵,Ͷ = ͵ʹʹ͵,ͳ ˏଷ ˔⁄  (6.25) 
 

Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ 
ɪɚɫɯɨɞɚ: ܪ଴ଵ˒ˑ˅ = ( ொ˓.˒ˑ˅௠஻√ଶ௚)మయ = ቀ ଷଶଶଷ,ଵ଴,ସଽ∙ଷ଴∙√ଶ∙ଽ,଼ଵቁଶ/ଷ = ͳ͵,ͷ ˏ  (6.26) 

 
ɉɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
˅଴ଶ˒ˑܪ  = ( ொ˓ ˒ˑ˅௠∙𝜎˔ˉ∙𝜎˒∙஻∙√ଶ∙௚)మయ = ቀ ଷଶଶଷ,ଵ଴,ସଽ∙଴,ଽଵ∙ଷ଴∙√ଶ∙ଽ,଼ଵቁమయ = ͳͶ,Ͷ ˏ  (6.27)  

 
ɋɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ: 
 ଴ܸ˒ˑ˅ = ொ˓.˒ˑ˅ሺఇʣʞʢ−ఇʓʜʏሻ∙ሺ஻+ሺ௡−ଵሻఋʐሻ = ଷଶଶଷ,ଵሺଵ଼ଽ,଴−ଵସ଴,଴ሻ∙ሺଷ଴+∙ସ = ͳ,ͻ͵ ˏ/˔   (6.28) 

 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ ɩɪɨɩɭɫɤɟ 

ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 
˅ˑ˒ܪ  = ˅଴ଶ ˒ˑܪ − ఈ∙ బ ˒ˑ˅మଶ௚ = ͳͶ,Ͷ − ଵ,ଵ∙ଵ,ଽଷమଶ∙ଽ,଼ଵ = ͳͶ,ʹ ˏ   (6.29) 

 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱёɬɧɭɸ ɨɬɦɟɬɤɭ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 
 ∇ʣʞʢ˓ = ∇ʒʑ + ˅ˑ˒ܪ = ͳ͹͸,Ͳ + ͳͶ,ʹ = ͳͻͲ,ʹ ɦ (6.30) 

 
ɉɪɢɧɢɦɚɟɦ ɨɬɦɟɬɤɭ Ɏɉɍ=190,2 ɦ. 

 
6.3.5 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

 
Ɉɩɪɟɞɟɥɢɦ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ. Ʉɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ: 
 hˍ˓ = √ αQమ˓ሺB+ሺ୬−ଵሻδʐሻమ୥ =య √ ଵ,ଵ∙ଶସ଻଴,ଵమሺଷ଴+ሺଶ−ଵሻ∙ସሻమ∙ଽ,଼ଵ =య ͺ,Ͷ ˏ  (6.31) 

 
ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 T଴ = ∇ʜʞʢ − ∇ˇː˃ = ͳͺͺ,Ͳ − ͳͶͲ,Ͳ = Ͷͺ ˏ (6.32) 

 
Ɉɩɪɟɞɟɥɹɟɦ ɨɬɧɨɲɟɧɢɟ: 
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ξTబ = Tబ୦ˍ˓ = ସ଼଼,ସ = ͷ,͹ (6.33) 

 
Ɉɩɪɟɞɟɥɢɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ′௖ = c ∙ hˍ˓ = Ͳ,͵ͷ ∙ ͺ,Ͷ = ʹ,ͻͶ ˏ        (6.34)   
                         ℎ′′௖ = c » ∙ hˍ˓ = ʹ,ͳ͹ ∙ ͺ,Ͷ = ͳͺ,͵ ˏ     (6.35)  

          
Ɍɚɤ ɤɚɤ ℎ′′௖ = ͳͺ,͵ ˏ > ℎʜʐ = ͳʹ,Ͷͺ ˏ, ɩɪɵɠɨɤ ɨɬɨɝɧɚɧɧɵɣ. 
 
6.3.6 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ 
 
ȼɨɞɨɛɨɣ ɨɪɢɟɧɬɢɪɨɜɚɧ ɞɥɹ ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ, ɫɯɨɞɹɳɟɝɨ ɫ 

ɜɨɞɨɫɥɢɜɚ, ɢ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɜɢɞɟ ɠ/ɛ ɩɥɢɬɵ. Ɍɨɥɳɢɧɭ ɜɨɞɨɛɨɹ ɨɩɪɟɞɟɥɹɸɬ 
ɪɚɫɱɟɬɨɦ ɢɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɢɬɵ ɩɪɨɬɢɜ ɨɩɪɨɤɢɞɵɜɚɧɢɹ, ɫɞɜɢɝɚ ɢ 
ɜɫɩɥɵɬɢɹ. ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɬɨɥɳɢɧɚ ɜɨɞɨɛɨɹ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ 
ɮɨɪɦɭɥɟ ȼ.Ⱦ. Ⱦɨɦɛɪɨɜɫɤɨɝɨ. Ⱦɥɢɧɚ ɩɪɵɠɤɚ: 

 ݈˒˓ = ʹ,ͷ ∙ (ͳ,ͻ ∙ ℎ௖̀̀ − ℎ௖̀) = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͳͺ,͵ − ʹ,ͻͶሻ = ͹ͻ,͸ ˏ (6.36) 
 

Ⱦɥɢɧɚ ɜɨɞɨɛɨɹ: 
 l˅ = ሺͲ,͹ͷ ÷ ͳሻ ∙ l˒˓ = Ͳ,͹ͷ ∙ ͹ͻ,͸ = ͷͻ,͹ ˏ, (6.37) 

˅ݐ  = Ͳ,ͳ ∙ ܸ̝ˉ ∙ √ℎ௖,   (6.38) 
 
ɝɞɟ ܸ̝ˉ − ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ: 

 ܸ̝ˉ = ௤ℎ೎, = ଻ଶ,଻ ଶ,ଽସ = ʹͶ,͹ ˏ̝, (6.39) 

˅ݐ  = Ͳ,ͳ ∙ ʹͶ,͹ ∙ √ʹ,ͻͶ = Ͷ,ʹ ˏ  
 

6.3.7 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ 
 

Ɋɚɫɱёɬ ɜɵɫɨɬɵ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ hɫɬ. ɩɪɨɜɨɞɢɦ, ɪɚɫɫɦɚɬɪɢɜɚɹ ɫɬɟɧɤɭ 
ɤɚɤ ɧɟɩɨɞɬɨɩɥɟɧɧɵɣ ɜɨɞɨɫɥɢɜ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ, ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
ɪɚɫɫɱɢɬɵɜɚɸɬ ɜɵɫɨɬɭ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ ɩɨ ɮɨɪɦɭɥɟ: 

 ℎ˔˕ = 𝜎ℎ௖′′ −   (6.40)  ˕˔ܪ
 
ɝɞɟ ɇɫɬ -  ɧɚɩɨɪ ɧɚɞ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ 
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˕˔ܪ = ( ௤˔௠√ଶ௚)ଶ/ଷ − ∝௤˔మଶ௚(𝜎ℎ೎′′)మ = ቀ ଻ଶ,଻଴,ଷହ∙√ଶ∙ଽ,଼ଵቁమయ − ଵ,ଵ∙଻ଶ,଻మଶ∙ଽ,଼ଵሺଵ,ଵ∙ଵସ,ହሻమ = ͳͳ,ͺ    (6.41) 

ݍ  = ொ˓஻+ሺ௡−ଵሻ∙ఋ = ଶସ଻଴,ଵଷ଴+ଵ∙ସ  =  ͹ʹ,͹ ˏଶ/˔  (6.42) 

  
ȼɵɫɨɬɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ: 
 ℎ˔˕ = 𝜎ℎ௖′′ − ˕˔ܪ = ͳ,ͳ ∙ ͳͶ,ͷ − ͳͳ,ͺ = Ͷ,ʹˏ  

 
ɇɚɯɨɞɢɬɫɹ ɩɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ: 
 ଴ܶ = ℎ˔˕ + ˕˔ܪ = Ͷ,ʹ + ͳͳ,ͺ = ͳ͸ ˏ, (6.43) 

 𝜉଴ = ܶͲℎˍ˓ = ͳ͸ͺ,Ͷ = ͳ,ͻ ˏ (6.44) 

 
ɉɨ ɝɪɚɮɢɤɭ Ɇ. Ⱦ. ɑɟɪɬɨɭɫɨɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ξɫ=0,45 ɢ ξ’’c=1,4 
ȼɵɱɢɫɥɹɟɬɫɹ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖, = ξ௖ ∙ ℎˍ˓ = Ͳ,Ͷͷ ∙ ͺ,Ͷ = ͵,ͺ ˏ, (6.45) 

 ℎ௖,, = ξ,̝, ∙ ℎˍ˓ = ͳ,Ͷ ∙ ͺ,Ͷ = ͳͳ,ͺ ˏ, (6.46) 
 
Ƚɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ - hɇȻ = 12,48 ɦ, ɛɨɥɶɲɟ, ɱɟɦ ɜɬɨɪɚɹ 

ɫɨɩɪɹɠɟɧɧɚɹ ɝɥɭɛɢɧɚ - h’’. ɉɪɵɠɨɤ ɡɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ ɡɚɬɨɩɥɟɧ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɝɚɫɢɬɟɥɢ ɷɧɟɪɝɢɢ ɡɚ ɫɬɟɧɤɨɣ ɧɟ ɬɪɟɛɭɸɬɫɹ. 
 

6.4 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 
 

6.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
 

Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ 
ɫɨɨɪɭɠɟɧɢɹ ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɫɧɨɜɚɧɢɸ. ɇɚɢɛɨɥɟɟ 
ɷɤɨɧɨɦɢɱɧɵɦ ɫɱɢɬɚɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ 
ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɩɨɧɢɡɭ. 

ɉɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ ɭɫɥɨɜɢɹɦ: 
1) Ɉɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ; 
2) ɍɫɬɨɣɱɢɜɨɫɬɶ ɬɟɥɚ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 
Ȼɟɬɨɧ ɫɥɚɛɨ ɫɨɩɪɨɬɢɜɥɹɟɬɫɹ ɪɚɫɬɹɠɟɧɢɸ, ɜ ɧёɦ ɧɟɞɨɩɭɫɬɢɦɨ ɩɨɹɜɥɟɧɢɟ 

ɬɪɟɳɢɧ ɫ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɮɢɥɶɬɪɚɰɢɢ. 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɨ ɨɫɧɨɜɚɧɢɸ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɚɤ: 
ܤ  = Ͳ,͹ ∙ ሺ∇ʜʞʢ − ∇˒ˑˇˑ˛˅ыሻ = Ͳ,͹ ∙ ሺͳͺͺ,ͲͲ − ͳ͵ͺ,ͲͲሻ = ͵ͷ  (6.46) 
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6.4.2 Ɋɚɡɪɟɡɤɚ ɝɥɭɯɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ, ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɢ 
ɡɞɚɧɢɹ Ƚɗɋ ɲɜɚɦɢ 

 
Ɋɚɡɪɟɡɤɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɨ ɛɵɤɚɦ.  
ɒɢɪɢɧɚ ɫɟɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ: 
 ܾ + ˄ߜ = ͳͷ + Ͷ = ͳͻ ˏ  (6.47) 

 
Ɍɟɦɩɟɪɚɬɭɪɧɨ-ɭɫɚɞɨɱɧɵɟ ɲɜɵ ɞɥɹ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 

ɩɪɢɧɢɦɚɟɦ ɲɢɪɢɧɨɣ 1ɫɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 5ɦ ɨɬ ɥɢɰɟɜɵɯ ɝɪɚɧɟɣ ɢ ɝɪɟɛɧɹ, ɚ 
ɜɧɭɬɪɢ ɬɟɥɚ ɩɥɨɬɢɧɵ 0,3 ɫɦ. 
 

6.4.3 Ȼɵɤɢ  
 

ɇɚ ɜɨɞɨɫɥɢɜɟ ɭɫɬɪɚɢɜɚɸɬ ɛɵɤɢ ɞɥɹ ɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɧɚ 
ɩɪɨɥɟɬɵ ɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɡɚɬɜɨɪɨɜ  

Ɉɝɨɥɨɜɨɤ ɛɵɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɥɭɤɪɭɝɥɵɦ ɞɥɹ ɥɭɱɲɟɝɨ ɨɛɬɟɤɚɧɢɹ 
ɩɨɬɨɤɨɦ. Ɍɨɥɳɢɧɭ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ɩɪɢɧɢɦɚɟɦ:  

 δ˄ = Ͷ ˏ   
 
Ƚɥɭɛɢɧɚ ɢ ɲɢɪɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ ɫɨɫɬɚɜɥɹɟɬ - 0,85 ɯ 0,85 ɦ.  
Ƚɥɭɛɢɧɚ ɢ ɲɢɪɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ – 0,75 ɯ 0,75 ɦ.  
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɡɚɬɜɨɪɚɦɢ ɩɪɢɧɢɦɚɟɦ 1 ɦ, ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ 

ɭɞɨɛɧɵɯ ɭɫɥɨɜɢɣ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɧɚ ɪɚɛɨɱɟɦ ɡɚɬɜɨɪɟ. 
 
6.4.4 ɍɫɬɨɢ 

 
ɇɚ ɋɨɤɨɥɨɜɫɤɨɣ Ƚɗɋ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɞɜɚ ɪɚɡɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɨɹ. 
ɉɟɪɜɵɣ ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬɨɣ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɦɟɠɞɭ ɝɥɭɯɨɣ ɰɟɧɬɪɚɥɶɧɨɣ 

ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɨɣ ɢ ɜɨɞɨɫɥɢɜɧɨɣ ɫɟɤɰɢɟɣ. ȼɬɨɪɨɣ ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬɨɣ 
ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɦɟɠɞɭ ɜɨɞɨɫɥɢɜɧɨɣ ɫɟɤɰɢɟɣ ɢ ɡɞɚɧɢɟɦ Ƚɗɋ, ɫɥɭɠɢɬ ɞɥɹ 
ɪɚɡɞɟɥɟɧɢɹ ɩɨɬɨɤɨɜ ɜɨɞɵ, ɢɞɭɳɢɯ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢ 
ɜɨɞɨɫɥɢɜ. 

 
6.4.5  Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 
ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦ ɭɫɬɪɨɣɫɬɜɨ ɞɪɟɧɚɠɚ ɜ 

ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ, ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɭɸ ɝɚɥɟɪɟɸ. 
Ⱦɢɚɦɟɬɪ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɦ 10 ɫɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɞɪɟɧ 2 ɦ.  

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ aɞɪ, ɚ ɬɚɤɠɟ ɞɨ 
ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɪɨɞɨɥɶɧɨɣ ɝɚɥɟɪɟɢ ɧɚɡɧɚɱɚɟɦ ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɭɫɥɨɜɢɹ: 
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aˇ˓ ൒ ு ∙ ఊ௡Iˍ˓,௠ = ସହ,ଶ ∙ଵ,ଶ଴ଶହ = ʹ,ʹ ˏ, (6.48) 

ௗܪ  = ʜʞʢߘ − ˍ˘˅ʜʐߘ = ͳͺͺ,Ͳ − ͳͶʹ,ͳ = Ͷͷ,ʹ ˏ   (6.49) 
 
ɝɞɟ H d − ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ;  

γn − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ;  
Iɤɪ,m − ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ (ɞɥɹ 

ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɩɥɨɬɢɧ ɪɚɜɟɧ 25);    
ɉɪɢɧɢɦɚɟɦ ɚɞɪ=3 ɦ.   
 
6.4.6 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 

 
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ ɝɚɥɟɪɟɢ. 

ɋɦɨɬɪɨɜɵɟ ɝɚɥɟɪɟɢ ɪɚɫɩɨɥɨɠɟɧɵ ɱɟɪɟɡ 15 ɦ ɩɨ ɜɵɫɨɬɟ, ɧɚ ɨɬɦɟɬɤɚɯ 155,00 ɢ 
170,00 ɪɚɡɦɟɪɨɦ 1,25ɯ2 ɦ.  

Ɉɞɧɚ ɢɡ ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɦɨɬɟɱɧɨɝɨ ɨɬɜɨɞɚ ɜɨɞɵ ɢɡ ɜɫɟɣ 
ɜɵɲɟɥɟɠɚɳɟɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ. 
 

Ɋɚɡɦɟɪɵ ɝɚɥɟɪɟɣ, ɭɫɬɪɚɢɜɚɟɦɵɯ ɞɥɹ ɰɟɦɟɧɬɚɰɢɢ ɨɫɧɨɜɚɧɢɹ ɩɥɨɬɢɧɵ, 
ɫɨɡɞɚɧɢɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɞɪɟɧɚɠɚ, ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ 
ɦɢɧɢɦɚɥɶɧɵɦɢ, ɧɨ ɩɪɢ ɷɬɨɦ ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɩɪɨɜɨɡ ɢ ɪɚɛɨɬɭ ɛɭɪɨɜɨɝɨ, 
ɰɟɦɟɧɬɚɰɢɨɧɧɨɝɨ ɢ ɞɪɭɝɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɨɷɬɨɦɭ ɭɫɬɪɚɢɜɚɟɦ ɝɚɥɟɪɟɸ 
ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɧɭɸ ɝɚɥɟɪɟɸ ɧɚ ɨɬɦɟɬɤɟ 140,00, ɢɯ ɪɚɡɦɟɪɵ 
ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɪɢɧɢɦɚɟɦ ɫ ɭɱɟɬɨɦ ɪɚɛɨɬɚɸɳɟɣ ɬɟɯɧɢɤɢ 3,5ɯ4 
ɦ. 
 

6.4.7 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 
ɩɥɨɬɢɧɵ 

 
ȼ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ, ɫɬɨɹɳɟɣ ɧɚ ɫɤɚɥɟ, ɭɫɬɪɚɢɜɚɟɦ ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ 

ɡɚɜɟɫɭ ɢ ɜɟɪɬɢɤɚɥɶɧɵɣ ɞɪɟɧɚɠ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ 
ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 ݈ଵ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻ ∙ ˒ܤ = Ͳ,ͳ ∙ ͵ͷ = ͵,ͷ ˏ (6.50) 

 
ɝɞɟ ܤ˒ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, 

Ɋɚɫɫɬɨɹɧɢɟ ݈ଶ ɩɪɢɧɢɦɚɟɬɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨ ݈ଶ = ͷ ˏ. 
Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ: 
 ℎˊ˃˅ = ሺͲ,ͷ ÷ Ͳ,ͺሻ ∙ ௠௔௫ܪ = Ͳ,ͷ ∙ Ͷ͸,͸ = ʹ͵,͵ ˏ (6.51) 
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Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɪɹɞɚɦɢ ɰɟɦɟɧɬɚɰɢɨɧɧɵɯ ɫɤɜɚɠɢɧ, ɚ ɬɚɤɠɟ ɦɟɠɞɭ 
ɫɤɜɚɠɢɧɚɦɢ ɜ ɪɹɞɭ ɩɪɢɧɢɦɚɟɬɫɹ 2 ɦ. 

Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ: 
˅˃ˊߜ  = ∆ு௃ˍ˓ ∙  ℎ  (6.52)ߛ

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

ɉɨ ɷɩɸɪɟ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫ ɰɟɦ. 
ɡɚɜɟɫɨɣ ɜ ɨɫɧɨɜɚɧɢɢ ɧɚɯɨɞɢɦ ∆ܪ:  

ܪ∆  = ௗܪ −  ௔௦ (6.53)ܪ
 
ɝɞɟ ܪௗ – ɩɨɥɧɵɣ ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɧɚɩɨɪ; ܪ௔௦  - ɧɚɩɨɪ ɧɚ ɰɟɦ. ɡɚɜɟɫɟ. 

ܪ∆  = Ͷͷ,ͻ − ͳͺ,Ͷ = ʹ͹,ͷ ˏ, 
˅˃ˊߜ  ൒ ଶ଻,ହଵହ ∙ ͳ,ʹ = ʹ,ʹ ˏ   

 
Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɚ: 
 ℎˇ˓ = Ͳ,ͷ ∙ ℎˊ˃˅ = Ͳ,ͷ ∙ ʹ͵,͵ = ͳͳ,͸ͷ ˏ (6.54) 

 
Ⱦɢɚɦɟɬɪ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɦ 0,3 ɦ, ɪɚɫɫɬɨɹɧɢɟ ɦ/ɭ ɧɢɦɢ 2,5 ɦ. 
 
6.4.8 Ɋɢɫɛɟɪɦɚ  
 
Ɋɢɫɛɟɪɦɚ – ɭɱɚɫɬɨɤ ɡɚ ɜɨɞɨɛɨɟɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɭɫɩɨɤɨɟɧɢɹ ɢ 

ɪɚɫɫɟɹɧɢɹ ɩɨɬɨɤɚ. ȼɟɫ ɤɨɧɫɬɪɭɤɰɢɢ ɪɢɫɛɟɪɦɵ ɩɨ ɬɟɱɟɧɢɸ ɞɨɥɠɟɧ ɩɨɫɬɟɩɟɧɧɨ 
ɭɦɟɧɶɲɚɬɶɫɹ, ɜɵɩɨɥɧɹɟɬɫɹ ɭɦɟɧɶɲɟɧɢɟ ɬɨɥɳɢɧɵ ɩɥɢɬ.  

Ɍɨɥɳɢɧɚ ɩɟɪɜɨɝɨ ɪɹɞɚ ɪɢɫɛɟɪɦɵ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɩɨɥɨɜɢɧɵ 
ɬɨɥɳɢɧɵ ɜɨɞɨɛɨɹ, ɩɪɢɧɢɦɚɟɦ ߜ˓ = ʹ,ͷ ˏ.  

Ⱦɥɢɧɚ ɪɢɫɛɟɪɦɵ ɩɪɢɧɢɦɚɟɬɫɹ: 
 ݈˓ = ሺͳ ÷ ʹሻ ∙ ݈˅ = ͵ͷ ˏ  (6.55) 
 
6.4.9 Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɱɟɬɵ  
 
Ɋɚɫɱɟɬɵ ɩɪɨɜɨɞɹɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ: ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ 

ɛɶɟɮɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɇɉɍ = 188,0 ɦ, ɧɢɠɧɟɝɨ ɛɶɟɮɚ - minɍɇȻ = 142,1 ɦ 
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ɉɪɨɜɟɞɟɦ ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɱɟɬ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ. Ⱦɥɹ 
ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫ ɰɟɦ. ɡɚɜɟɫɨɣ ɜ ɨɫɧɨɜɚɧɢɢ (III  ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ):  

 ு𝑎ೞுௗ = Ͳ,Ͷ,  (6.56) 

 ு೏ೝுௗ = Ͳ,ͳͷ (6.57) 

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

Ɂɧɚɹ ɜɟɥɢɱɢɧɭ ܪௗ = ͵ͷ,ͻ ˏ, ɜɵɱɢɫɥɹɟɦ ɢɡ ɫɨɨɬɧɨɲɟɧɢɣ ܪ௔௦ ɢ ܪௗ௥.  
௔௦ܪ  = Ͳ,͵ ∙ ௗܪ = Ͳ,Ͷ ∙ Ͷͷ,ͻ = ͳͺ,Ͷ ˏ (6.58) 
 
6.5 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 

 
6.5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 

 
Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ ɜɟɞɟɬɫɹ ɩɨ ɨɫɧɨɜɧɨɦɭ 

ɪɚɫɱɟɬɧɨɦɭ ɫɥɭɱɚɸ ɩɪɢ ɇɉɍ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ ɢ ɭɪɨɜɧɟ ɇȻ ɩɪɢ ɪɚɫɯɨɞɟ ȼɏɄ.  
1) ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ ɢ ɡɚɬɜɨɪɨɜ: 
ȼɟɫ 1 ɩ.ɦ. ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

ɩɥܩ  = ௌɩɥ∙ఊɛ∙௕௕+ఋɛ
= ଼ଵ଻∙ଽ∙ଶସଽ+ଷ = ͳͶ͹Ͳ͸ ˍʜ/ˏ  (6.59) 

 
ɝɞɟ ܵɩɥ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ; 

γɛ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɛɟɬɨɧɚ. 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ, ɟɟ ɬɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ 

ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɜɟɫɚ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ 
AutoCAD.  

ȼɟɫ ɛɵɤɚ: 
Ȼܩ  = ௌɛ∙ఊɛ∙ఋɛ௕+ఋɛ

= ଵସଵ଻∙ସ∙ଶସଵହ+ସ = ͹ͳͷͻ ˍʜ/ˏ (6.60) 

 
ɝɞɟ ܵɛ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɵɤɚ 

ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ (ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ɋ. Ȼɟɪɟɡɢɧɫɤɨɝɨ): 
 ܳˊ = Ͳ,Ͳͷͷ ∙ ݂ ∙ √݂ ∙ ݃ = Ͳ,Ͳͷͷ ∙ ʹʹͲ,ͷ ∙ √ʹʹͲ,ͷ ∙ ͻ,ͺͳ = ͳ͹͸͸,͸ ˍʜ (6.61) 

 
ɝɞɟ ݂ – ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ. 

ȼɟɫ ɡɚɬɜɨɪɚ, ɩɪɢɜɟɞɟɧɧɵɣ ɤ 1 ɩ.ɦ. ɞɥɢɧɵ ɫɟɤɰɢɢ: 
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ˊݍ = ொˊ௕+ఋɛ
= ଵ଻଺଺,଺ଵହ+ସ = ͻ͵ ˍʜ/ˏ (6.62) 

 
2) ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫɨ 

ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɨɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 
 

ɜܶ = ఊೢ∙ℎభమଶ = ଽ,଼ଵ∙ହ଴మଶ = ͳʹʹ͸ʹ,ͷ ˍʜ/ˏ (6.63) 

 
ɝɞɟ ℎଵ = ∇ɇɉɍ − ∇ɉɈȾ = ͷͲ ˏ 

 

ɧܶ = ఊೢ∙ℎమమଶ = ଽ,଼ଵ∙ସ,ଵమଶ = ͺʹ,ͷ ˍʜ/ˏ (6.64) 

 
ɝɞɟ  ℎଶ = ʢʜʐ௠𝑖௡ߘ  − ∇˒ˑˇˑ˛˅ы = Ͷ,ͳ ˏ. 
 

ȼɟɪɬɢɤɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫɨ 
ɫɬɨɪɨɧɵ ɇȻ: 

 
ɧܹ = ௪ߛ ∙ ܵэɩ

ɧ = ͵,ͷ ∙ ͻ,ͺͳ = ͵Ͷ,͵ ˍʜ/ˏ (6.65) 
 
ɝɞɟ ܵэɩ

ɧ  – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɪɢɝɪɭɡɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ. 
3) Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ: 
ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɩɥɨɫɤɨɣ ɩɨɞɨɲɜɟ ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɫɨɛɨɣ ɩɪɹɦɨɭɝɨɥɶɧɢɤ ɫ ɜɵɫɨɬɨɣ ɪɚɜɧɨɣ ɞɚɜɥɟɧɢɸ ɫɬɨɥɛɚ ɜɨɞɵ ɨɬ ɭɪɨɜɧɹ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ: 

 ܹ˅ ˊ˅ = ܵэ˒ ∙ ௪ = ͳͶ͵,ͷ ∙ ͻ,ͺͳ = ͳͶͲͺ ˍʜ/ˏ (6.66) 
 

4) ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ: 
ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɥɨɬɢɧɭ: 
 

ɮܹ = ௪ ∙ ܵ˗ = ͻ,ͺͳ ∙ ʹͻ͸,ͷ = ʹͻͲͻ ˍʜ/ˏ (6.67) 
 

5) Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ: 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ:  
ː݌  = ːߛ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ − ఝଶː ቁ = ͳʹ ∙ ͵ ∙ ଶ݃ݐ ቀͶͷ° − ଶଵ°ଶ ቁ = ͳ͹ ˍʞ˃ (6.68) 

 
ɝɞɟ γɧ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; 

hɧ – ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ; 
φɧ – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ. 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ: 
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ːܧ = ௣ː∙ℎːଶ = ଵ଻∙ଷଶ = ʹͷ,ͷ ˍʜ (6.69) 

 
Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ȼȻ: 

′˓ˆ݌  = ːߛ˅ˊ˅ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ − ఝˆ˓ଶ ቁ − ʹ˔ ∙ ݃ݐ ቀͶͷ − ఝˆ˓ଶ ቁ = ͳʹ ∙ ͵ ∙ ଶ݃ݐ ቀͶͷ −− ଷଽଶ ቁ − ʹ ∙ ͳͲͲ ∙ ݃ݐ ቀͶͷ − ଷଽଶ ቁ = −ͺ͹,ʹ ˍʜ/ˏଶ (6.70) 

 
ȼ ɬɨɱɤɟ ɧɚ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɬɨɥɳɢɧɨɣ hɝɪ, ɝɞɟ ɞɟɣɫɬɜɭɸɬ ɢ ɜɟɫ 

ɧɚɧɨɫɨɜ, ɢ ɜɟɫ ɝɪɭɧɬɚ, ɞɚɜɥɟɧɢɟ ɪɚɜɧɹɟɬɫɹ: 
′′˓ˆ݌  = (ːߛ ∙ ℎː + ߛ̂ ˓˅́ ˅ℎˆ˓) ∙ ଶ݃ݐ ቀͶͷ − ఝˆ˓ଶ ቁ = ሺͳʹ ∙ ͵ + ʹͳ,ͳ ∙ ͷሻ ∙ ଶ݃ݐ ቀͶͷ −− ଷଽଶ ቁ = ͵ʹ,ʹ ˍʜ/ˏଶ (6.71) 

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 ɩ.ɦ. 
˃ܧ  = ሺʟ′ˆ˓+ʟ′′ˆ˓ሻଶ ∙ ℎˆ˓ = −଼଻,ଶ+ଷଶ,ହଶ ∙ ͷ = −ͳ͵͹,ͷ ˍʜ/ˏ  (6.72) 

 
6) ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ: 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɪɚɫɱɟɬɧɨɦ 

ɫɥɭɱɚɟ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ. Ɇɨɠɟɜɢɬɢɧɨɜɚ: 
 

ɜܹɨɥɧ = ఊೢ∙ℎభ%ଶ ∙ ቀఒ̅𝜋 + ℎబଶ ቁ = ଵଶ ∙ ͻ,ͺͳ ∙ ͳ,ʹ ቀଵଶ,ହଷ,ଵସ + ଴,ଷ଺ଶ ቁ = ʹͶ,ͷ ˍʜ/ˏ, (6.73) 

 ℎ଴ = 𝜋∙ℎభ%మఒ̅ = ଷ,ଵସ∙ଵ,ଶమଵଶ,ହ = Ͳ,͵͸ ˏ  (6.74) 

 
Ʌɢɧɢɹ ɞɟɣɫɬɜɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚɯɨɞɢɬɫɹ 

ɧɢɠɟ ɨɬɦɟɬɤɢ ɇɉɍ ɧɚ ɜɟɥɢɱɢɧɭ: 
௖ݕ  = ఒ̅ଶ𝜋 − ଷ଼ ∙ ℎଵ% = ଵଶ,ହ ଺,ଶ଼ − ଷ଼ ∙ ͳ,ʹ = ͳ,ͷͶ ˏ (6.75) 

 
6.5.2 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 
Ɉɰɟɧɤɚ ɨɛɳɟɣ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɨɜɨɞɢɬɫɹ ɜ ɫɟɱɟɧɢɢ ɧɚ ɭɪɨɜɧɟ 

ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.3 ɢ ɉɊɂɅɈɀȿɇɂɂ Ⱦ. 
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Ɍɚɛɥɢɰɚ 6.3 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 
ɇɚɝɪɭɡɤɚ  

 
ɇɚɩɪɚɜɥɟɧɢɟ ɫɢɥɵ Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

ɋɢɥɚ ɫ ɭɱɟɬɨɦ ߛ௙ , ɤɇ ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ, ɤɇɦ 
Ɍɜ 1  12263 16,70 204783,8 
Ɍɧ 1  113,0 1,40 158,2 
Ɍɩ 1  34 16,40 562,5 
Gɛ 0,95  7392 12,50 92400,0 

Gɩɥ 0,95  14688 5,20 76377,6 
Wɜɡɜ 1 


1582 0,00 0,0 

Wɮ 1 


2909 10,00 29086,7 
qɡ 0,9  84 15,70 1313,8 

Wɜɨɥɧ 1  24 48,50 1188,1 
Eɧ 1,2  30,6 1,00 30,6 
ΣN  17707 

ΣM 64277 

 
Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ 

ɪɚɫɱɟɬɟ ɧɚ 1 ɩ.ɦ.) ɜɵɩɨɥɧɹɸɬ ɩɨ ɮɨɪɦɭɥɚɦ: 
Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௬௨ = − ே஻೏ + ଺∙∑ ெ஻೏మ = − ଵ଻଻଴଻ଷହ + ଺∙଺ସଶ଻଻ଷହమ = −ͳͻͳ,ͳ ˍʜˏమ, (6.76) 

 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ = −ͳͻͳ,ͳ ∙ Ͳ − ͻ,ͺͳ ∙ ͷͲ ∙ ሺͳ − Ͳሻ =   = −ͶͻͲ,ͷ ˍʜ/ˏଶ, (6.77) 
 𝜏௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨) ∙ ݉௨ = Ͳ ˍʞ˃, (6.78) 
 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ = −ͳͻͳ,ͳ ∙ ሺͳ + Ͳሻ + ͻ,ͺͳ ∙ ͷͲ ∙ Ͳ = = −ͳͻͳ,ͳ ˍʜ/ˏଶ, (6.79) 
 𝜎ଷ௨ = −ͻ,ͺͳ ∙ ͷͲ = −ͶͻͲ,ͷ ˍʜ/ˏଶ  
 

Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௬௧ = − ே஻೏ − ଺∙∑ ெ஻೏మ = − ଵ଻଻଴଻ଷହ − ଺∙଺ସଶ଻଻ଷହమ = −ͺʹͲ,͹ ˍʜ/ˏଶ, (6.80) 

 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ =  = −ͺʹͲ,͹ ∙ Ͳ,͹ͷଶ − ͻ,ͺͳ ∙ Ͷ,ͳ ∙ ሺͳ − Ͳ,͹ͷଶሻ = −Ͷ͹ͻ,͵ ˍʜ/ˏଶ, (6.81) 
 𝜏௫௬௧ = ௪ߛ)− ∙ ௗ௧ܪ + 𝜎௬௧) ∙ ݉௧ = −ሺͻ,ͺͳ ∙ Ͷ,ͳ − ͺʹͲ,͹ሻ ∙ Ͳ,͹ͷ =                        = ͷͺͷ,Ͷ ˍʜ/ˏଶ, .(6.82) 
 𝜎ଵ௧ = ௪ߛ− ∙ ௗ௨ܪ = −ͻ,ͺͳ ∙ Ͷ,ͳ = −ͶͲ,ʹ ˍʜ/ˏଶ, (6.83) 
 𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௗ௧ܪ ∙ ݉௧ଶ =  = −ͺʹͲ,͹ ∙ ሺͳ + Ͳ,͹ͷଶሻ + ͻ,ͺͳ ∙ Ͷ,ͳ ∙ Ͳ,͹ͷଶ = −ͳʹͷͻ,ͺ ˍʜ/ˏଶ (6.84) 
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ɝɞɟ 𝜎௬௨, 𝜎௫௨, 𝜎௬௧, 𝜎௫௧ –ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɢ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɭ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɟɣ; 𝜏௫௬௨ , 𝜏௫௬௧  – ɤɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɢ ɜɟɪɬɢɤɚɥɶɧɵɦ 
ɩɥɨɳɚɞɤɚɦ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɭ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɟɣ; 𝜎ଵ௨, 𝜎ଷ௨, 𝜎ଵ௧, 𝜎ଷ௧ – ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɭ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ 
ɝɪɚɧɟɣ ɩɥɨɬɢɧɵ; 𝜎௖௨ – ɧɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɩɥɨɳɚɞɤɚɯ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ ɭ ɜɟɪɯɧɟɣ 
ɝɪɚɧɢ;  ܰ – ɧɨɪɦɚɥɶɧɚɹ ɫɢɥɚ, ɪɚɜɧɚɹ ɫɭɦɦɟ ɩɪɨɟɤɰɢɢ ɧɚ ɧɨɪɦɚɥɶ ɤ ɪɚɫɱɟɬɧɨɦɭ 
ɫɟɱɟɧɢɸ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ ɜɵɲɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ; ∑  ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɩɪɢɥɨɠɟɧɧɵɯ ɤ ɩɥɨɬɢɧɟ, ɨɬɧɨɫɢɬɟɥɶɧɨ – ܯ
ɫɟɪɟɞɢɧɵ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ; ܤௗ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ; ݉௨, ݉௧ – ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ 
ɫɟɱɟɧɢɹ;  ܪௗ௨, ܪௗ௧  – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ȼȻ ɢ ɇȻ; ߜ – ɭɝɨɥ ɦɟɠɞɭ ɩɥɨɫɤɨɫɬɶɸ ɩɨɞɨɲɜɵ ɢ ɝɨɪɢɡɨɧɬɚɥɶɸ; ߙ – ɭɝɨɥ ɦɟɠɞɭ ɩɥɨɫɤɨɫɬɶɸ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɢ ɜɟɪɬɢɤɚɥɶɸ; 

ɉɨɥɭɱɟɧɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 6.4 ɢ ɨɬɨɛɪɚɡɢɦ ɝɪɚɮɢɱɟɫɤɢ ɜ 
ɉɊɂɅɈɀȿɇɂɂ ȿ. 

 
Ɍɚɛɥɢɰɚ 6.4 – Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɫɟɱɟɧɢɢ ɩɥɨɬɢɧɵ 

ɇɚɩɪɹɠɟɧɢɟ ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ, ɤɇ/ɦ2 ɇɢɡɨɜɚɹ ɝɪɚɧɶ, ɤɇ/ɦ2 𝜎௬ -191,1 -820,7 𝜎௫ -490,5 -479,3 𝜏௫௬ 0,0 585,4 𝜎ଵ -191,1 -40,2 𝜎ଷ -490,5 -1259,8 
   

6.5.3 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɢ ɟɟ ɨɫɧɨɜɚɧɢɹ 
 

ɉɨɫɥɟ ɜɵɱɢɫɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 

1) ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
௡ߛ  ∙ ௟௖ߛ ∙ |𝜎ଷ| ൑ ௖ߛ ∙ ܴ௕ (6.85) 

 
ɝɞɟ ܴ௕ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ (ɦɚɪɤɚ ɛɟɬɨɧɚ ȼ5); ߛ௟௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ; ߛ௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ. 

 ܴ௕ ൒ ଵ,ଶ଴∙ଵ∙ଵଶହଽ,଼଴,ଽ = ͳ͸ͺͲ ˍʜ/ˏଶ   (6.86) 
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ɂɡ ɞɚɧɧɨɝɨ ɭɫɥɨɜɢɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɛɟɬɨɧ ɤɥɚɫɫɚ ȼ5 ɫ 
ɪɚɫɱёɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ ܴ௕ = ଼ହ଴଴ ˍʜˏమ . 

2) ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 
ɧɚɩɪɹɠɟɧɢɣ: 

 𝜎௬௨ < Ͳ, (6.87) 
 − ͳͻͳ,ͳ ˍʜ/ˏଶ < Ͳ  
 
3) ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 

 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙  ௗ௨, (6.88)ܪ
 ͳͻͳ,ͳ ൒ Ͳ,ʹͷ ∙ ͻ,ͺͳ ∙ ͷͲ,  
 ͳͻͳ,ͳ ˍʜ/ˏଶ ൒ ͳʹʹ,͸ ˍʜ/ˏଶ  

 
6.5.4 Ɉɛɨɫɧɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 

 
Ɋɚɫɱɟɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 

ɫɥɟɞɭɟɬ ɩɪɨɜɨɞɢɬɶ ɩɨ ɫɯɟɦɟ ɩɥɨɫɤɨɝɨ ɫɞɜɢɝɚ ɞɥɹ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫɞɜɢɝɚ 
ɩɪɨɯɨɞɹɳɢɯ ɩɨ ɤɨɧɬɚɤɬɭ ɛɟɬɨɧ–ɫɤɚɥɚ ɢ ɜ ɦɚɫɫɢɜɟ ɨɫɧɨɜɚɧɢɹ ɱɚɫɬɢɱɧɨ ɩɨ 
ɬɪɟɳɢɧɚɦ, ɱɚɫɬɢɱɧɨ ɩɨ ɦɨɧɨɥɢɬɭ: 

 ோ∙ఊ೎ி∙ఊ೗೎ ൒  ௡ (6.89)ߛ

 
ɝɞɟ R – ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɛɨɛɳɟɧɧɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ: 
 ܴ = ɩɥܩ) + ɛܩ + зݍ − ɮܹ − ɜܹзɜ + ɩܹɪ,ɧɛ) ∙ 𝜑݃ݐ + ܿ𝜔 =  = ሺͳͶ͸ͺͺ + ͹͵ͻʹ − ͳͷͺʹ − ʹͻͲͻ + ͺͶ + ͵Ͷሻ ∙ Ͳ,ͺ + ͵ͷ ∙ ͳͲͲ =  = ͳ͹͸͸͸ ˍʜ/ˏ (6.90) 
 
ɝɞɟ ݃ݐ𝜑 = Ͳ,ͺ – ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ; ܿ = ͳͲͲ ˍʜ/ˏଶ– ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɫɤɚɥɵ; 𝜔 = ˒ܤ ∙ ͳ = ͵ͷ ˏଶ – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, 
ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 

ܨ  = ܶ˅ − ܶː + ܹ˅ ˑˎː + ʔː = ͳʹʹ͸͵ − ͳͳ͵ + ʹͶ + ͵Ͳ,͸ =  = ͳʹʹͲͶ ˍʜ/ˏ,  (6.91) 
 ଵ଻଺଺଺∙଴,ଽହଵଶଶ଴ସ∙ଵ ൒ ͳ,ʹ, 
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ͳ,͵͹ ൒ ͳ,ʹ  
 

ɉɨ ɩɪɨɜɟɞёɧɧɵɦ ɩɪɨɜɟɪɤɚɦ ɦɨɠɟɦ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɜɵɛɪɚɧɧɵɣ ɩɪɨɮɢɥɶ 
ɩɥɨɬɢɧɵ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ ɧɚɞёɠɧɨɫɬɢ ɩɪɢ ɨɫɧɨɜɧɨɦ 
ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ. Ⱥ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɷɤɨɧɨɦɢɱɧɵɦ. Ɂɚɩɚɫ ɩɨ ɧɚɞёɠɧɨɫɬɢ 
ɩɥɨɬɢɧɵ ɨɛɟɫɩɟɱɢɜɚɟɬ ɟё ɭɫɬɨɣɱɢɜɨɫɬɶ. 
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7 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɨ 
ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 

7.1 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 
 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ, ɪɟɦɨɧɬ ɢ ɨɪɝɚɧɢɡɚɰɢɹ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɧɚɛɠɚɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɬɟɪɪɢɬɨɪɢɹ ɢ ɚɤɜɚɬɨɪɢɹ, ɝɞɟ 
ɨɧɢ ɧɚɯɨɞɹɬɫɹ, ɚ ɬɚɤɠɟ ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɪɟɞɫɬɜɚ 
ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 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 ɫɱɢɬɚɸɬɫɹ 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 
ɨɛɹɡɚɧ ɨɫɭɳɟɫɬɜɥɹɬɶ ɪɭɤɨɜɨɞɢɬɟɥɶ ɨɪɝɚɧɢɡɚɰɢɢ, ɪɭɤɨɜɨɞɢɬɟɥɢ ɩɨɞɪɚɡɞɟɥɟɧɢɣ 
ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɱɚɫɬɤɨɜ, ɤɨɬɨɪɵɟ ɨɛɹɡɚɧɵ ɨɛɟɫɩɟɱɢɬɶ ɩɪɨɜɟɞɟɧɢɟ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɨɡɞɚɧɢɸ ɛɟɡɨɩɚɫɧɵɯ 
ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɢɧɫɬɪɭɤɬɚɠ ɢ ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ ɪɚɛɨɬɵ 
ɢ ɤɨɧɬɪɨɥɶ ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɜɢɥ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

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

ɇɚɞɡɨɪ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɩɟɪɫɨɧɚɥɨɦ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɨɫɭɳɟɫɬɜɥɹɸɬ: ɫɥɭɠɛɚ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ, ɚ ɬɚɤɠɟ ɨɪɝɚɧɵ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ, 
ɭɩɨɥɧɨɦɨɱɟɧɧɵɟ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɨɛɥɚɫɬɹɯ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

Ɋɚɫɫɥɟɞɨɜɚɧɢɟ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɩɨɥɨɠɟɧɢɟɦ ɨ ɪɚɫɫɥɟɞɨɜɚɧɢɢ ɢ 
ɭɱɟɬɟ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. 

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

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ Ƚɗɋ ɩɟɪɫɨɧɚɥ ɢ ɞɪɭɝɢɟ ɥɢɰɚ, 
ɡɚɧɹɬɵɟ ɬɟɯɧɢɱɟɫɤɢɦ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɩɪɨɜɨɞɹɳɢɯ ɜ ɧɢɯ 
ɨɩɟɪɚɬɢɜɧɵɟ ɩɟɪɟɤɥɸɱɟɧɢɹ, ɨɪɝɚɧɢɡɭɸɳɢɯ ɢ ɜɵɩɨɥɧɹɸɳɢɯ ɫɬɪɨɢɬɟɥɶɧɵɟ, 
ɦɨɧɬɚɠɧɵɟ, ɧɚɥɚɞɨɱɧɵɟ, ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ, ɢɫɩɵɬɚɧɢɹ ɢ ɢɡɦɟɪɟɧɢɹ, ɨɛɹɡɚɧɵ 
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ɜɵɩɨɥɧɹɬɶ ɬɪɟɛɨɜɚɧɢɹ ɧɨɪɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɫɬɚɧɞɚɪɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ 
(ɢɧɫɬɪɭɤɰɢɣ) Ƚɗɋ. 

Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɫɬɚɧɰɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɭɱɟɧ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ 
ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɝɧɟɜɵɯ ɪɚɛɨɬ, ɩɪɨɣɬɢ ɩɪɨɜɟɪɤɭ 
ɡɧɚɧɢɣ ɢ ɢɦɟɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɝɪɭɩɩɭ ɩɨ 
ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ.  

ɗɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ Ƚɗɋ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜ ɬɟɯɧɢɱɟɫɤɢ ɢɫɩɪɚɜɧɨɦ 
ɫɨɫɬɨɹɧɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɦ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ. Ɋɚɛɨɱɢɟ ɦɟɫɬɚ ɞɨɥɠɧɵ 
ɛɵɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ ɢɫɩɵɬɚɧɧɵɦɢ, ɝɨɬɨɜɵɦɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɡɚɳɢɬɧɵɦɢ 
ɫɪɟɞɫɬɜɚɦɢ, ɚ ɬɚɤɠɟ ɫɪɟɞɫɬɜɚɦɢ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ. 

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, ɩɟɪɟɜɨɞɚ ɧɚ ɞɪɭɝɨɟ ɦɟɫɬɨ, ɨɤɨɧɱɚɧɢɹ ɪɚɛɨɬɵ. 
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ, ɪɟɦɨɧɬɭ, 

ɧɚɥɚɞɤɟ ɢ ɢɫɩɵɬɚɧɢɹɦ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ȽɌɋ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 
ɬɪɟɛɨɜɚɧɢɹ ɞɟɣɫɬɜɭɸɳɢɯ ɨɛɳɢɯ ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɷɬɨɣ ɨɛɥɚɫɬɢ 
ɞɟɹɬɟɥɶɧɨɫɬɢ, ɫɬɚɧɞɚɪɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ (ɢɧɫɬɪɭɤɰɢɣ) ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 

ȼ ɬɟɯɧɢɱɟɫɤɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɦɭ 
ɨɛɫɥɭɠɢɜɚɧɢɸ ɨɫɧɨɜɧɨɝɨ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɦɟɯɚɧɢɱɟɫɤɨɣ 
ɱɚɫɬɢ ȽȽ, ɜɤɥɸɱɚɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ, 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 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 

 
7.2.1 Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

 
Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 

ɧɚɩɪɚɜɥɟɧɧɨɣ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɥɸɞɟɣ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ 
ɩɨɠɚɪɚ. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
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ɢɡɥɨɠɟɧɵ ɜ ɡɚɤɨɧɚɯ ɢ ɭɬɜɟɪɠɞɟɧɵ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ». ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ 
ɫɨɫɬɨɹɧɢɟ Ƚɗɋ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɹ Ƚɗɋ. 

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: 

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

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

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

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

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

ȼ ɨɛɹɡɚɧɧɨɫɬɢ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɜɯɨɞɢɬ: ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ 
ɩɨɠɚɪɚ ɩɪɢɧɹɬɶ ɦɟɪɵ ɤ ɧɟɦɟɞɥɟɧɧɨɦɭ ɜɵɡɨɜɭ ɩɨɠɚɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ, 
ɢɡɜɟɫɬɢɬɶ ɪɭɤɨɜɨɞɫɬɜɨ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɨɛɟɫɬɨɱɢɬɶ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ 
ɜ ɡɨɧɟ ɩɨɠɚɪɚ, ɜɵɞɚɬɶ ɩɢɫɶɦɟɧɧɵɣ ɞɨɩɭɫɤ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ, ɨɪɝɚɧɢɡɨɜɚɬɶ 
ɟɝɨ ɬɭɲɟɧɢɟ ɢ ɷɜɚɤɭɚɰɢɸ ɩɟɪɫɨɧɚɥɚ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ), ɚ ɬɚɤɠɟ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬ.ɞ. 
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Ʉɚɠɞɵɣ ɪɚɛɨɬɚɸɳɢɣ ɧɚ Ƚɗɋ ɨɛɹɡɚɧ ɡɧɚɬɶ ɢ ɫɨɛɥɸɞɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɜ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ ɢ 
ɧɚ ɬɟɪɪɢɬɨɪɢɢ. ɉɪɢ 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. 

ȼɫɟ ɪɚɛɨɬɧɢɤɢ Ƚɗɋ ɞɨɥɠɧɵ ɩɪɨɯɨɞɢɬɶ ɩɨɞɝɨɬɨɜɤɭ ɩɨ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. ɉɨɞɝɨɬɨɜɤɚ ɪɚɛɨɬɧɢɤɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ:  

• ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
• ɪɟɝɭɥɹɪɧɵɟ ɢɧɫɬɪɭɤɬɚɠɢ, ɩɨ ɜɨɩɪɨɫɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
• ɫɩɟɰɢɚɥɶɧɚɹ ɩɨɞɝɨɬɨɜɤɚ; 
• ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ; 
• ɩɨɜɵɲɟɧɢɟ ɡɧɚɧɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ; 
• ɢɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɬ.ɞ. 
ɉɟɪɫɨɧɚɥ Ƚɗɋ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ 

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

 
7.2.2 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɜ ɤɚɛɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ 
 
1) Ʉ ɤɚɛɟɥɶɧɨɦɭ ɯɨɡɹɣɫɬɜɭ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɨɬɧɨɫɹɬɫɹ ɜɫɟ 

ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ (ɷɬɚɠɢ, ɬɨɧɧɟɥɢ, ɲɚɯɬɵ, ɤɚɧɚɥɵ, ɝɚɥɟɪɟɢ, ɷɫɬɚɤɚɞɵ), ɚ 
ɬɚɤɠɟ ɤɚɛɟɥɶɧɵɟ ɥɢɧɢɢ, ɡɚɤɪɵɬɵɟ ɜ ɫɩɟɰɢɚɥɶɧɵɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɪɨɛɚ ɢɥɢ 
ɨɬɤɪɵɬɨ ɩɪɨɥɨɠɟɧɧɵɟ ɩɨ ɫɩɟɰɢɚɥɶɧɵɦ ɤɚɛɟɥɶɧɵɦ ɤɨɧɫɬɪɭɤɰɢɹɦ. 

ɉɪɢɤɚɡɨɦ ɪɭɤɨɜɨɞɢɬɟɥɹ ɩɪɟɞɩɪɢɹɬɢɹ ɤɚɛɟɥɶɧɨɟ ɯɨɡɹɣɫɬɜɨ ɰɟɥɢɤɨɦ ɢɥɢ 
ɩɨ ɭɱɚɫɬɤɚɦ ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɤɪɟɩɥɟɧɨ ɡɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɰɟɯɚɦɢ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ ɢ ɩɪɨɜɟɞɟɧɢɹ 
ɧɟɨɛɯɨɞɢɦɵɯ ɫɬɪɨɢɬɟɥɶɧɨ–ɦɨɧɬɚɠɧɵɯ, ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ 
ɦɟɪɨɩɪɢɹɬɢɣ. 

2) ȼɫɟ ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɞɨɥɠɧɵ ɪɟɝɭɥɹɪɧɨ ɨɫɦɚɬɪɢɜɚɬɶɫɹ ɩɨ 
ɝɪɚɮɢɤɭ, ɭɬɜɟɪɠɞɟɧɧɨɦɭ ɧɚɱɚɥɶɧɢɤɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɰɟɯɚ.  

ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɧɚɪɭɲɟɧɢɣ ɦɟɫɬ ɭɩɥɨɬɧɟɧɢɹ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ, 
ɩɪɨɯɨɞɹɳɢɯ ɱɟɪɟɡ ɩɟɪɟɝɨɪɨɞɤɢ, ɩɟɪɟɤɪɵɬɢɹ, ɞɪɭɝɢɟ ɫɬɪɨɢɬɟɥɶɧɵɟ 
ɤɨɧɫɬɪɭɤɰɢɢ, ɧɟɦɟɞɥɟɧɧɨ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɦɟɪɵ ɤ ɢɯ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ. 

3) Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɞɨɥɠɧɵ ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɱɢɫɬɨɬɟ. Ɂɚɩɪɟɳɚɟɬɫɹ 
ɭɫɬɪɨɣɫɬɜɨ ɤɚɤɢɯ–ɥɢɛɨ ɤɥɚɞɨɜɵɯ, ɦɚɫɬɟɪɫɤɢɯ, ɚ ɬɚɤɠɟ ɯɪɚɧɟɧɢɟ ɦɚɬɟɪɢɚɥɨɜ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɧɟɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɤɚɛɟɥɶɧɵɯ ɢɡɞɟɥɢɣ. 

4) ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɩɨɩɚɞɚɧɢɹ ɜ ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɜɨɞɵ ɢ ɩɚɪɚ, 
ɦɚɫɥɚ, ɦɚɡɭɬɚ ɢɥɢ ɞɪɭɝɢɯ ɝɨɪɸɱɢɯ ɠɢɞɤɨɫɬɟɣ (ɚ ɬɚɤɠɟ ɢɯ ɜɨɞɧɵɯ ɷɦɭɥɶɫɢɣ) 
ɧɟɦɟɞɥɟɧɧɨ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɦɟɪɵ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɢɯ ɩɨɫɬɭɩɥɟɧɢɹ. 

5) ȼɫɟ ɤɚɛɟɥɶɧɵɟ ɩɨɦɟɳɟɧɢɹ ɨɬɧɨɫɹɬɫɹ ɤ ɩɨɦɟɳɟɧɢɹɦ, ɧɟ 
ɨɛɫɥɭɠɢɜɚɟɦɵɦ ɩɨɫɬɨɹɧɧɨ ɩɟɪɫɨɧɚɥɨɦ, ɩɨɷɬɨɦɭ ɨɧɢ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɪɵɬɵ. 



76 

Ɂɚɩɪɟɳɚɟɬɫɹ ɞɨɩɭɫɤ ɥɢɰ ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɢɥɢ 
ɪɚɛɨɬɵ ɜ ɧɢɯ ɛɟɡ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɧɚɱɚɥɶɧɢɤɨɦ ɫɦɟɧɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 

6) ȼ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɧɟ ɪɟɠɟ, ɱɟɦ ɱɟɪɟɡ 50 ɦ ɞɨɥɠɧɵ ɛɵɬɶ 
ɭɫɬɚɧɨɜɥɟɧɵ ɭɤɚɡɚɬɟɥɢ ɛɥɢɠɚɣɲɟɝɨ ɜɵɯɨɞɚ. 

ɇɚ ɞɜɟɪɹɯ ɫɟɤɰɢɨɧɧɵɯ ɩɟɪɟɝɨɪɨɞɨɤ ɞɨɥɠɧɵ ɛɵɬɶ ɧɚɧɟɫɟɧɵ ɭɤɚɡɚɬɟɥɢ 
(ɫɯɟɦɚ) ɞɜɢɠɟɧɢɹ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɜɵɯɨɞɚ. ɍ ɜɵɯɨɞɧɵɯ ɥɸɤɨɜ ɢɡ ɤɚɛɟɥɶɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɥɟɫɬɧɢɰɵ ɬɚɤ, ɱɬɨɛɵ ɨɧɢ ɧɟ ɦɟɲɚɥɢ 
ɩɪɨɯɨɞɭ ɩɨ ɬɨɧɧɟɥɸ. 

7) Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɟ ɭɫɬɚɧɨɜɤɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 
ɞɨɥɠɧɵ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɪɟɛɨɜɚɧɢɣ ɉɪɚɜɢɥ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ. 

Ɋɟɦɨɧɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɫɬɚɰɢɨɧɚɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɟɧ ɩɪɨɜɨɞɢɬɶɫɹ ɜ ɤɪɚɬɱɚɣɲɢɟ ɫɪɨɤɢ. 

8) Ƚɢɞɪɨɢɡɨɥɹɰɢɹ ɢ ɞɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɨɬɜɨɞ ɢɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɨɬɤɚɱɤɭ ɜɨɞɵ, ɞɨɥɠɧɵ ɛɵɬɶ ɜ 
ɢɫɩɪɚɜɧɨɦ ɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɦ ɫɨɫɬɨɹɧɢɢ. 

9) ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɟɪɟɝɪɟɜ ɢɯ ɜɵɲɟ 
ɞɨɩɭɫɬɢɦɵɯ ɧɨɪɦ ɨɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɢɫɬɨɱɧɢɤɨɜ ɧɚɝɪɟɜɚ. 

10) ȼ ɩɨɦɟɳɟɧɢɹɯ Ⱥɋɍ Ɍɉ, ɳɢɬɨɜ ɭɩɪɚɜɥɟɧɢɹ ɢ ɞɪɭɝɢɯ ɫ ɩɚɪɤɟɬɧɵɦɢ 
ɩɨɥɚɦɢ ɞɟɪɟɜɹɧɧɵɟ ɳɢɬɵ ɞɨɥɠɧɵ ɫɧɢɡɭ ɡɚɳɢɳɚɬɶɫɹ ɚɫɛɟɫɬɨɦ ɢ ɨɛɢɜɚɬɶɫɹ 
ɠɟɫɬɶɸ ɢɥɢ ɞɪɭɝɢɦ ɨɝɧɟɡɚɳɢɬɧɵɦ ɦɚɬɟɪɢɚɥɨɦ. ɋɴɟɦɧɵɟ ɧɟɫɝɨɪɚɟɦɵɟ ɩɥɢɬɵ ɢ 
ɰɟɥɶɧɵɟ ɳɢɬɵ ɞɨɥɠɧɵ ɢɦɟɬɶ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ ɛɵɫɬɪɨɝɨ ɢɯ ɩɨɞɴɟɦɚ 
ɜɪɭɱɧɭɸ. 

 
 
7.2.3 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

 
Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɹɜɥɹɟɬɫɹ 

ɨɛɟɫɩɟɱɟɧɢɟ ɢɯ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɧɨɪɦ 
ɛɟɡɨɩɚɫɧɨɫɬɢ, ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɫɨɡɞɚɧɢɣ ɭɫɥɨɜɢɣ ɞɥɹ 
ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɢ ɷɤɨɧɨɦɢɱɧɨɣ ɪɚɛɨɬɵ ɨɫɧɨɜɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ ɨɬ 21.071997 N 117-ɎɁ (ɪɟɞ. ɨɬ 
08.12.2020) «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ» ɨɛɟɫɩɟɱɟɧɢɟ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɋɨɤɨɥɨɜɫɤɨɣ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɥɟɞɭɸɳɢɯ 
ɨɛɳɢɯ ɬɪɟɛɨɜɚɧɢɣ: 

 ɨɛɟɫɩɟɱɟɧɢɟ ɞɨɩɭɫɬɢɦɨɝɨ ɪɢɫɤɚ ɚɜɚɪɢɣ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ; 

 ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɞɟɤɥɚɪɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ; 

 ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɮɟɞɟɪɚɥɶɧɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɧɚɞɡɨɪɚ ɜ ɨɛɥɚɫɬɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; 

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

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

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

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

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɛɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɧɟɫɟɬ 
ɫɨɛɫɬɜɟɧɧɢɤ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ʉɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 
ɋɨɤɨɥɨɜɫɤɨɣ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ 
ɚɩɩɚɪɚɬɭɪɵ (ɄɂȺ). ȼ ɫɨɫɬɚɜ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɜɯɨɞɢɬ ɫɩɟɰɢɚɥɶɧɨɟ 
ɩɨɞɪɚɡɞɟɥɟɧɢɟ, ɡɚɞɚɱɚ ɤɨɬɨɪɨɝɨ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɡɦɟɪɟɧɢɢ ɫ ɩɨɦɨɳɶɸ ɄɂȺ 
ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɢ ɨɰɟɧɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ 
ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ. 

ɇɚ ɨɫɧɨɜɟ ɜɵɲɟɢɡɥɨɠɟɧɧɨɝɨ ɢ Ⱥɤɬɚ ɨɛɫɥɟɞɨɜɚɧɢɹ ɫɨɫɬɨɹɧɢɹ ȽɌɋ 
ɫɨɫɬɚɜɥɹɟɬɫɹ Ⱦɟɤɥɚɪɚɰɢɹ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɜ ɤɨɬɨɪɨɣ ɨɛɨɫɧɨɜɵɜɚɟɬɫɹ 
ɛɟɡɨɩɚɫɧɨɫɬɶ ɫɨɨɪɭɠɟɧɢɣ, ɢɯ ɫɨɨɬɜɟɬɫɬɜɢɟ ɤɪɢɬɟɪɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɨɟɤɬɭ, 
ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪ ɢ ɦɚɫɲɬɚɛɵ 
ɜɨɡɦɨɠɧɵɯ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɢɯ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɢ 
ɥɢɤɜɢɞɚɰɢɢ. 

 
7.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 

ɡɨɧɟ ɜɥɢɹɧɢɹ ɋɨɤɨɥɨɜɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ 
 

7.3.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 

Ɍɨɦɶ — ɪɟɤɚ ɜ Ɂɚɩɚɞɧɨɣ ɋɢɛɢɪɢ, ɩɪɚɜɵɣ ɩɪɢɬɨɤ Ɉɛɢ, ɜɬɨɪɨɣ  
ɩɨ ɜɨɞɧɨɫɬɢ ɩɨɫɥɟ ɂɪɬɵɲɚ. Ⱦɥɢɧɚ ɪɟɤɢ — 827 ɤɦ, ɲɢɪɢɧɚ ɩɨɣɦɵ ɞɨ 3 ɤɦ, 
ɩɟɪɟɩɚɞ ɜɵɫɨɬ ɨɬ ɢɫɬɨɤɚ ɞɨ ɭɫɬɶɹ — 1185 ɦ, ɩɥɨɳɚɞɶ ɜɨɞɨɫɛɨɪɚ — 62 ɬɵɫ. ɤɦ². 
ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ ɜɨɞɵ ɢ ɝɨɞɨɜɨɣ ɫɬɨɤ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 1100 ɦ³/ɫ ɢ 
35,0 ɤɦ³/ɝɨɞ. ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ — 0,33 ɦ/ɫ, ɧɚ ɩɟɪɟɤɚɬɚɯ — 1,75 ɦ/ɫ. 
Ɂɚɦɟɪɡɚɟɬ ɜ ɤɨɧɰɟ ɨɤɬɹɛɪɹ — ɧɚɱɚɥɟ ɧɨɹɛɪɹ, ɜɫɤɪɵɜɚɟɬɫɹ ɜ ɤɨɧɰɟ ɚɩɪɟɥɹ.  
Ⱦɨɠɞɟɜɨɟ ɩɢɬɚɧɢɟ ɪɟɤɢ ɫɨɫɬɚɜɥɹɟɬ 25—40 %, ɫɧɟɝɨɜɨɟ — 35—55 % ɢ 
ɝɪɭɧɬɨɜɨɟ — 25—35 % ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ. ɂɫɬɨɤ Ɍɨɦɢ ɧɚɯɨɞɢɬɫɹ ɧɚ ɡɚɩɚɞɧɵɯ 
ɫɤɥɨɧɚɯ Ⱥɛɚɤɚɧɫɤɨɝɨ ɯɪɟɛɬɚ ɧɚ ɜɵɫɨɬɟ ɛɨɥɟɟ 972 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ, ɧɚ 
ɛɨɥɨɬɢɫɬɨɦ ɫɤɥɨɧɟ ɦɟɠɞɭ ɫɟɜɟɪɧɵɦɢ ɨɬɪɨɝɚɦɢ ɯɪɟɛɬɚ Ʉɚɪɥɵɝɚɧ ɢ ɝɨɪɨɣ 
«ȼɟɪɲɢɧɚ Ɍɨɦɢ». ɉɟɪɜɵɟ ɤɢɥɨɦɟɬɪɵ ɬɟɱёɬ ɩɨ ɡɚɛɨɥɨɱɟɧɧɨɣ ɞɨɥɢɧɟ ɜ ɸɝɨ-
ɡɚɩɚɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɩɨɞ ɧɚɡɜɚɧɢɟɦ ɉɪɚɜɚɹ Ɍɨɦɶ. ɇɚ ɩɪɨɬɹɠɟɧɢɢ ɪɟɤɢ ɨɱɟɧɶ 
ɦɧɨɝɨ ɫɤɚɥɢɫɬɵɯ ɨɛɪɵɜɨɜ. 

Ʉɥɢɦɚɬ Ʉɟɦɟɪɨɜɫɤɨɣ ɨɛɥɚɫɬɢ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ: ɡɢɦɚ ɯɨɥɨɞɧɚɹ ɢ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɚɹ, ɥɟɬɨ ɬёɩɥɨɟ ɢ ɤɨɪɨɬɤɨɟ. ɋɪɟɞɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɹɧɜɚɪɹ −17… 
−20 °C, ɢɸɥɹ — +17…+18 °C. ɋɪɟɞɧɟɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɤɨɥɟɛɥɟɬɫɹ 

https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BF%D0%B0%D0%B4%D0%BD%D0%B0%D1%8F_%D0%A1%D0%B8%D0%B1%D0%B8%D1%80%D1%8C
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%8C
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%98%D1%80%D1%82%D1%8B%D1%88
https://ru.wikipedia.org/wiki/%D0%90%D0%B1%D0%B0%D0%BA%D0%B0%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%85%D1%80%D0%B5%D0%B1%D0%B5%D1%82
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%BB%D1%8B%D0%B3%D0%B0%D0%BD_(%D0%90%D0%B1%D0%B0%D0%BA%D0%B0%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%85%D1%80%D0%B5%D0%B1%D0%B5%D1%82)
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B8%D0%BC%D0%B0%D1%82
https://ru.wikipedia.org/wiki/%D0%97%D0%B8%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D1%82%D0%BE
https://ru.wikipedia.org/wiki/%D0%AF%D0%BD%D0%B2%D0%B0%D1%80%D1%8C
https://ru.wikipedia.org/wiki/%D0%98%D1%8E%D0%BB%D1%8C


78 

ɨɬ 300 ɦɦ ɧɚ ɪɚɜɧɢɧɚɯ ɢ ɜ ɩɪɟɞɝɨɪɧɨɣ ɱɚɫɬɢ ɞɨ 1000 ɦɦ ɢ ɛɨɥɟɟ ɜ ɝɨɪɧɵɯ 
ɪɚɣɨɧɚɯ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɛɟɡɦɨɪɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɞɥɢɬɫɹ ɨɬ 100 ɞɧɟɣ ɧɚ 
ɫɟɜɟɪɟ ɨɛɥɚɫɬɢ ɞɨ 120 ɞɧɟɣ ɧɚ ɸɝɟ Ʉɭɡɧɟɰɤɨɣ ɤɨɬɥɨɜɢɧɵ. 

Ɋɚɫɬɢɬɟɥɶɧɨɫɬɶ ɜɟɫɶɦɚ ɦɧɨɝɨɨɛɪɚɡɧɚ. ɇɚ ɝɨɪɧɵɯ ɜɟɪɲɢɧɚɯ ɜɫɬɪɟɱɚɸɬɫɹ 
ɪɚɫɬɟɧɢɹ ɬɭɧɞɪɵ ɢ ɚɥɶɩɢɣɫɤɢɯ ɥɭɝɨɜ, ɫɪɟɞɧɟɝɨɪɶɟ ɢ ɧɢɡɤɨɝɨɪɶɟ ɩɨɪɨɫɥɨ 
«ɱɟɪɧɶɸ» — ɩɢɯɬɨɜɨ-ɨɫɢɧɨɜɵɦɢ ɥɟɫɚɦɢ ɫ ɜɵɫɨɤɨɬɪɚɜɶɟɦ ɢ ɪɟɥɢɤɬɨɜɵɦɢ 
ɪɚɫɬɟɧɢɹɦɢ. ɉɪɟɞɝɨɪɶɹ ɢ ɦɟɠɝɨɪɧɵɟ ɤɨɬɥɨɜɢɧɵ ɡɚɧɹɬɵ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶɸ 
ɫɬɟɩɟɣ ɢ ɥɟɫɨɫɬɟɩɟɣ. Ɉɫɬɪɨɜɤɚɦɢ ɜɫɬɪɟɱɚɸɬɫɹ ɫɨɫɧɨɜɵɟ ɛɨɪɵ, ɚ ɜ Ƚɨɪɧɨɣ 
ɒɨɪɢɢ ɢ ɜ ɛɚɫɫɟɣɧɟ ɪɟɤɢ Ʉɨɧɞɨɦɵ ɭ Ʉɭɡɟɞɟɟɜɨ ɧɚɯɨɞɢɬɫɹ ɪɟɥɢɤɬɨɜɚɹ ɪɨɳɚ 
ɫɢɛɢɪɫɤɨɣ ɥɢɩɵ. ɇɚ ɛɨɥɶɲɨɣ ɬɟɪɪɢɬɨɪɢɢ ɨɛɥɚɫɬɢ ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ 
ɡɚɩɨɜɟɞɧɢɤɨɜ ɨɛɪɚɡɨɜɚɧɵ ɥɟɫɧɢɱɟɫɬɜɚ. Ʌɟɫɚ ɡɚɧɢɦɚɸɬ 63,9 ɬɵɫ. ɤɦ², ɱɬɨ 
ɫɨɫɬɚɜɥɹɟɬ 67 % ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ. 

ɂɡ ɤɪɭɩɧɵɯ ɠɢɜɨɬɧɵɯ ɨɛɢɬɚɸɬ ɥɨɫɶ ɢ ɦɚɪɚɥ, ɤɨɫɭɥɹ 
ɫɢɛɢɪɫɤɚɹ ɢ ɫɟɜɟɪɧɵɣ ɨɥɟɧɶ, ɩɨɫɥɟɞɧɢɣ ɜɫɬɪɟɱɚɟɬɫɹ ɬɨɥɶɤɨ ɜ ɝɨɪɚɯ Ʉɭɡɧɟɰɤɨɝɨ 
Ⱥɥɚɬɚɭ. ɂɡ ɯɢɳɧɵɯ ɧɚɢɛɨɥɟɟ ɯɚɪɚɤɬɟɪɧɵ ɛɭɪɵɣ ɦɟɞɜɟɞɶ, ɪɵɫɶ, ɪɨɫɨɦɚɯɚ. 
ɉɪɨɦɵɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɸɬ ɛɟɥɤɚ, ɨɧɞɚɬɪɚ, ɢɡ 
ɩɬɢɰ — ɝɥɭɯɚɪɶ, ɪɹɛɱɢɤ, ɬɟɬɟɪɟɜ . ɋɪɟɞɢ ɠɢɜɨɬɧɵɯ ɬɚɤɠɟ ɢɦɟɟɬɫɹ ɡɚɹɰ-ɛɟɥɹɤ. 

ȼɨɡɞɟɣɫɬɜɢɟ ɋɨɤɨɥɨɜɫɤɨɣ Ƚɗɋ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɛɭɞɟɬ 
ɨɤɚɡɵɜɚɬɶɫɹ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɫɬɚɧɰɢɢ. 
 

7.3.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  
 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ ɨɬ 10.01.2002 N 7-ɎɁ (ɪɟɞ. ɨɬ 
27.12.2019) "Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ" ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɛɴɟɤɬɨɜ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ ɫɨɯɪɚɧɟɧɢɸ ɢ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ, ɪɚɰɢɨɧɚɥɶɧɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɩɪɢɪɨɞɧɵɯ 
ɪɟɫɭɪɫɨɜ, ɨɛɟɫɩɟɱɟɧɢɸ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ 
ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɧɨɪɦɚɬɢɜɚɦɢ ɞɨɩɭɫɬɢɦɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ.  

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫ ɭɱɟɬɨɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɨɤɚɡɚɬɟɥɟɣ ɧɚɢɥɭɱɲɢɯ ɞɨɫɬɭɩɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɪɢ ɨɛɟɫɩɟɱɟɧɢɢ ɩɪɢɟɦɥɟɦɨɝɨ 
ɪɢɫɤɚ ɞɥɹ ɡɞɨɪɨɜɶɹ ɧɚɫɟɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɫ ɭɱɟɬɨɦ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɨɡɞɚɧɢɹ 
ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɢ (ɢɥɢ) 
ɫɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɋɌɈ ɊɭɫȽɢɞɪɨ 06.02.76-2011 ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɟ 
ɦɟɪɨɩɪɢɹɬɢɹ ɪɟɚɥɢɡɭɸɬɫɹ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɴɟɤɬɚ ɢ 
ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɫ ɰɟɥɶɸ: 

- ɫɨɯɪɚɧɟɧɢɹ, ɮɨɪɦɢɪɨɜɚɧɢɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ; 

- ɩɨɞɞɟɪɠɚɧɢɹ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɷɤɨɫɢɫɬɟɦ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ 
ɜɨɞɧɵɯ, ɤ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ; 

- ɷɤɨɥɨɝɢɱɟɫɤɢ ɨɛɨɫɧɨɜɚɧɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ. 

https://ru.wikipedia.org/wiki/%D0%9A%D1%83%D0%B7%D0%BD%D0%B5%D1%86%D0%BA%D0%B0%D1%8F_%D0%BA%D0%BE%D1%82%D0%BB%D0%BE%D0%B2%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A2%D1%83%D0%BD%D0%B4%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D1%81%D0%BE%D1%81%D1%82%D0%B5%D0%BF%D1%8C
https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D1%80%D0%BD%D0%B0%D1%8F_%D0%A8%D0%BE%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D1%80%D0%BD%D0%B0%D1%8F_%D0%A8%D0%BE%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D0%B4%D0%BE%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D1%83%D0%B7%D0%B5%D0%B4%D0%B5%D0%B5%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%BF%D0%B0
https://ru.wikipedia.org/wiki/%D0%95%D0%B2%D1%80%D0%BE%D0%BF%D0%B5%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D0%BB%D0%BE%D1%81%D1%8C
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%80%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%81%D1%83%D0%BB%D1%8F_%D1%81%D0%B8%D0%B1%D0%B8%D1%80%D1%81%D0%BA%D0%B0%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%81%D1%83%D0%BB%D1%8F_%D1%81%D0%B8%D0%B1%D0%B8%D1%80%D1%81%D0%BA%D0%B0%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%B2%D0%B5%D1%80%D0%BD%D1%8B%D0%B9_%D0%BE%D0%BB%D0%B5%D0%BD%D1%8C
https://ru.wikipedia.org/wiki/%D0%9A%D1%83%D0%B7%D0%BD%D0%B5%D1%86%D0%BA%D0%B8%D0%B9_%D0%90%D0%BB%D0%B0%D1%82%D0%B0%D1%83
https://ru.wikipedia.org/wiki/%D0%9A%D1%83%D0%B7%D0%BD%D0%B5%D1%86%D0%BA%D0%B8%D0%B9_%D0%90%D0%BB%D0%B0%D1%82%D0%B0%D1%83
https://ru.wikipedia.org/wiki/%D0%91%D1%83%D1%80%D1%8B%D0%B9_%D0%BC%D0%B5%D0%B4%D0%B2%D0%B5%D0%B4%D1%8C
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%8B%D0%BA%D0%BD%D0%BE%D0%B2%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F_%D1%80%D1%8B%D1%81%D1%8C
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D1%81%D0%BE%D0%BC%D0%B0%D1%85%D0%B0
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%8B%D0%BA%D0%BD%D0%BE%D0%B2%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F_%D0%B1%D0%B5%D0%BB%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9E%D0%BD%D0%B4%D0%B0%D1%82%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%93%D0%BB%D1%83%D1%85%D0%B0%D1%80%D1%8C
https://ru.wikipedia.org/wiki/%D0%A0%D1%8F%D0%B1%D1%87%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%82%D0%B5%D1%80%D0%B5%D0%B2-%D0%BA%D0%BE%D1%81%D0%B0%D1%87
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ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɋɨɤɨɥɨɜɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 
ɜɢɞɵ ɪɚɛɨɬ: 

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

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

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

ɜɨɞɨɯɪɚɧɢɥɢɳ: 
1. Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɩɪɟɞɩɪɨɟɤɬɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɨɟɤɬɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 

ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɩɨɞɥɟɠɚɬ ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ 
ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ ɧɚɞɡɨɪɚ. 

2. Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɚɧɢɬɚɪɧɵɟ 
ɩɨɩɭɫɤɢ ɫɨɫɬɚɜɥɹɸɬɫɹ ɫ ɭɱɟɬɨɦ ɧɟɨɛɯɨɞɢɦɵɯ ɢɧɠɟɧɟɪɧɵɯ ɢɡɵɫɤɚɧɢɣ ɪɚɫɱɟɬɨɜ, 
ɜɚɪɢɚɧɬɧɵɯ ɩɪɨɪɚɛɨɬɨɤ ɜ ɌɗɈ (ɌɗɊ), ɜ ɩɪɨɟɤɬɚɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɨɞɨɯɪɚɧɢɥɢɳ.  

3. Ɋɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɡɚɤɨɧɱɟɧɵ ɧɟ ɩɨɡɞɧɟɟ, ɱɟɦ ɡɚ ɨɞɢɧ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ ɫɟɡɨɧ ɞɨ ɧɚɱɚɥɚ ɡɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

 
Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɞɚɧɧɵɣ ɩɟɪɢɨɞ: 

 Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ          
1.1 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ-

ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ (ɉȾȼ) ;     
1.2 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ ɢ ɥɢɦɢɬɨɜ ɧɚ ɢɯ ɪɚɡɦɟɳɟɧɢɟ (ɉɇɈɈɅɊ);      
1.3 Ɋɚɡɪɚɛɨɬɤɚ, ɫɨɝɥɚɫɨɜɚɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ 

ɫɛɪɨɫɨɜ (ɇȾɋ) ɜɟɳɟɫɬɜ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ;   
1.4 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 

ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ;          
1.5 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 

ɨɛɴɟɤɬɵ; 
1.6 Ɉɮɨɪɦɥɟɧɢɟ Ɋɟɲɟɧɢɹ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɜ 

ɩɨɥɶɡɨɜɚɧɢɟ ɜ ɰɟɥɹɯ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɢɥɢ ɞɪɟɧɚɠɧɵɯ ɜɨɞ;     
1.7 Ɋɚɫɱɟɬ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɜɧɟɫɟɧɢɟ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 

ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ;      
1.8 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 

ɤɨɧɬɪɨɥɹ. 
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2 ɋɚɧɢɬɚɪɧɨ- ɬɟɯɧɢɱɟɫɤɢɟ        
2.1 Ɋɚɡɞɟɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɩɨ ɜɢɞɚɦ ɨɬɯɨɞɨɜ ɢ 

ɤɥɚɫɫɚɦ ɨɩɚɫɧɨɫɬɢ;           
2.2 Ɋɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɩɨɥɢɝɨɧɚɯ ;    
2.3 ɉɟɪɟɞɚɱɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɦɚ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, 

ɨɬɯɨɞɨɜ ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ;         
2.4 ɉɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ;         
2.5 ɍɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɨɬɯɨɞɨɜ ɫ 

ɪɟɝɢɫɬɪɚɰɢɟɣ ɜ ɠɭɪɧɚɥɚɯ;          
2.6 Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɨɪɦɚɬɢɜɨɜ 

ɉȾȼ; 
2.7 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɫɬɨɱɧɵɯ, 

ɞɪɟɧɚɠɧɵɯ ɢ ɩɪɢɪɨɞɧɵɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ;      
2.8 ɋɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ;   
2.9 ɉɟɪɟɞɚɱɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 

ɨɪɝɚɧɢɡɚɰɢɢ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ;     
2.10 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɩɟɰɢɚɥɶɧɨ- 

ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɦɟɫɬɚɯ, ɢɦɟɸɳɢɯ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ. 
 

7.3.4 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
 

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

6.4.1 Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ (ɤɨɞ 
ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 ɝ. 82220101215 (ɪɟɞ. ɨɬ 16.08.2016)): 

ܯ  = ே∙௤ଵ଴଴% ∙ 𝜌 = ଶଶସଵ଼଺∙ଵ,଼ଵ଴଴% ∙ ʹ,ͷ = ͳͲͲͺͺ,Ͷ ˕ (7.1) 

 ܰ- ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3  ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, %  
6.4.2 Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 

ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ (ɤɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 ɝ. 
46101001205 (ɪɟɞ. ɨɬ 16.08.2016)): 

ܯ  = ே∙௤ଵ଴଴% ∙ 𝜌 = ଵ଴ଵ∙ଵ,଴ଵ଴଴% ∙ ʹ,Ͳ = ʹ,Ͳʹ ˕   

 ܰ- ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, %  𝜌- ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3  
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 10088,4 ɬ 
ɥɨɦɚ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 2,02 ɬ ɨɬɯɨɞɨɜ 
ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɜɵɜɟɡɟɧɵ ɧɚ ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ. Ɉɬɯɨɞɵ ɱɟɪɧɨɝɨ 
ɦɟɬɚɥɥɚ ɞɨɥɠɧɵ ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɢɦɟɸɳɟɣ 
ɥɢɰɟɧɡɢɸ ɧɚ ɡɚɝɨɬɨɜɤɭ ɥɨɦɚ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɰɟɥɹɯ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɩɥɚɜɤɢ, 
ɬɚɤ ɤɚɤ ɱɟɪɧɵɣ ɦɟɬɚɥɥ ɹɜɥɹɟɬɫɹ ɜɬɨɪɢɱɧɵɦ ɪɟɫɭɪɫɨɦ. 

 

7.3.5 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 

 
 ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ ɨɬ 10.01.2002 N 7-ɎɁ (ɪɟɞ. ɨɬ 

27.12.2019) "Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ" ɷɤɫɩɥɭɚɬɚɰɢɹ Ƚɍ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɩɪɨɜɨɞɹɬɫɹ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɨɯɪɚɧɟɧɢɸ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɩɪɢɪɨɞɧɨɣ 
ɫɪɟɞɵ, ɪɚɰɢɨɧɚɥɶɧɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ, ɨɛɟɫɩɟɱɟɧɢɸ 
ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɫ ɭɱɟɬɨɦ ɫɨɛɥɸɞɟɧɢɹ ɧɨɪɦɚɬɢɜɨɜ ɤɚɱɟɫɬɜɚ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ. 

 ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɋɨɤɨɥɨɜɫɤɨɣ Ƚɍ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ: 

1) ɋɛɪɨɫɨɦ ɫɬɨɱɧɵɯ (ɞɪɟɧɚɠɧɵɯ, ɞɨɠɞɟɜɵɯ ɢ ɬɚɥɵɯ) ɜɨɞ; 
2) ȼɵɛɪɨɫɚɦɢ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ: ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɨɩɪɨɛɨɜɚɧɢɹ ɞɢɡɟɥɶ- 

ɝɟɧɟɪɚɬɨɪɨɜ, ɫɜɚɪɨɱɧɵɯ ɢ ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ, ɩɪɨɜɨɞɢɦɵɯ ɜ ɩɟɪɢɨɞ ɬɟɤɭɳɢɯ ɢ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ; 

3) Ɉɛɪɚɡɨɜɚɧɢɟɦ ɨɬɯɨɞɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɢ ɢ 
ɬɟɤɭɳɢɯ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ; 

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

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

1. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɞɧɵɦ ɪɟɠɢɦɨɦ ɜɨɞɨɬɨɤɚ; 
2. Ɉɱɢɫɬɤɚ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
3. Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɹ ɧɟɩɨɩɚɞɚɧɢɹ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ 

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

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 43 ɤɦ ɨɬ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɧɚɫɟɥɟɧɧɵɣ 

ɩɭɧɤɬ – ɩ.ɋɚɥɬɵɦɚɤɨɜɨ, ɫɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.2.1/2.1.11200-03 «ɋɚɧɢɬɚɪɧɨ-
ɡɚɳɢɬɧɵɟ ɡɨɧɵ ɢ ɫɚɧɢɬɚɪɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɧɵɯ 
ɨɛɴɟɤɬɨɜ» ɬɪɟɛɭɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɢɹ 
ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɨɣ ɡɨɧɵ: ɢɫɫɥɟɞɨɜɚɧɢɹ ɯɢɦɢɱɟɫɤɢɯ (ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ 



82 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɜɵɛɪɨɫɨɜ) ɢ ɮɢɡɢɱɟɫɤɢɯ (ɲɭɦ, 
ɢɧɮɪɚɡɜɭɤ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ) ɮɚɤɬɨɪɨɜ. 

Ɍɚɤɠɟ, ɫɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.1.4.1110-02 «Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ 
ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ» ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ 
ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɨɯɪɚɧɟɧɢɸ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɪɟɤɢ Ɍɨɦɶ ɨɬ ɫɛɪɨɫɨɜ ɋɨɤɨɥɨɜɫɤɨɣ 
Ƚɗɋ ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ ɪɟɤɢ. 

Ɋɟɠɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɨɧ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ (ɁɋɈ) 
ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɨɫɟɥɤɚ ɍɫɬɶ-ɇɚɪɵɤ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ 
ɪɟɤɢ, ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɚɧɉɢɇ 2.1.4.1110-02: 

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

- ɜɵɹɜɥɟɧɢɟ ɨɛɴɟɤɬɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɫ 
ɪɚɡɪɚɛɨɬɤɨɣ ɤɨɧɤɪɟɬɧɵɯ ɜɨɞɨɨɯɪɚɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɟɧɧɵɯ 
ɢɫɬɨɱɧɢɤɨɦ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ 
ɰɟɧɬɪɨɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ. 
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8 Ɍɟɯɧɢɤɨ–ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 
8.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

 
Ɉɛɴёɦɵ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɝɨɞɵ ɧɚɱɚɥɚ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.1. 
 
Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2036 2037 2038 2039 2040 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 507 507 507 507 507 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 5623 5623 5623 5623 5623 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɝɨɞ Ɇȼɬ·ɱ 2850861 2850861 2850861 2850861 2850861 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
% 1 1 1 1 1 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɡɚ ɝɨɞ 

Ɇȼɬ·ɱ 28508,6 28508,6 28508,6 28508,6 28508,6 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ 
ɝɨɞ 

Ɇȼɬ·ɱ 2822352 2822352 2822352 2822352 2822352 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɪɭɛ/ Ɇȼɬ·ɱ 1496,0 1528,0 1561,0 1594,0 1628,0 
ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɝɨɞ 

ɦɥɧ.ɪɭɛ. 4222,2 4312,6 4405,7 4498,8 4594,8 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 703,7 718,8 734,3 749,8 765,8 

 
8.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 

 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚ 1 Ɇȼɬ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2. 
 

Ɍɚɛɥɢɰɚ 8.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ/Ɇɜɬ  ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 

Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 129,386 
ɉɪɨɱɢɟ 274,0 138,918 

ɂɬɨɝɨ ɩɨ Ƚɗɋ  268,304 

 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 

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

 
Ɍɚɛɥɢɰɟ 8.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ, % 

ɗɬɚɩɵ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɩɪɨɟɤɬɚ (ɥɟɬ) 
ɨɬ 1 ɞɨ 5 ɨɬ 6 ɞɨ 15 ɨɬ 16 ɞɨ 25 ɫɜɵɲɟ 25 

0,04 0,06 0,09 0,12 

 
ɋɬɨɢɦɨɫɬɶ ɭɫɥɭɝ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦɢ 

ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɊɭɫȽɢɞɪɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.4. 
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Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ  ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 

ɈȺɈ «ɋɈ – ȿɗɋ» 135,38 ɬɵɫ.ɪɭɛ/Ɇɜɬ 68,64 
ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ 

ɫɢɫɬɟɦɵ) 0,001097 ɬɵɫ.ɪɭɛ/Ɇɜɬ·ɱ 4,81 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0,000318 ɬɵɫ.ɪɭɛ/Ɇɜɬ·ɱ 1,39 
ɂɬɨɝɨ  74,84 

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

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

ɬɚɛɥɢɰɟ 8.5. 
 

Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2027 2028 2029 2030 2031 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 20,85 44,27 64,56 85,06 154,05 
Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ.ɪɭɛ. 4,87 10,20 14,74 19,25 78,07 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 268,3 268,3 268,3 268,3 268,3 
Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, 

ɦɥɧ.ɪɭɛ. 0,30 0,64 0,92 1,20 4,88 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, 
ɦɥɧ.ɪɭɛ. 74,8 74,8 74,8 74,8 74,8 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 21,03 21,03 21,03 21,03 21,03 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 390,19 419,27 444,38 469,67 601,17 

 
Ɉɫɨɛɟɧɧɨɫɬɶɸ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɛɨɥɶɲɚɹ 

ɞɨɥɹ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɜ ɫɬɪɭɤɬɭɪɟ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ.  
Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ ɧɚ ɪɢɫɭɧɤɟ 8.1. 

 
Ɋɢɫɭɧɨɤ 8.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ % 

 
ȼɵɜɨɞ: ȼ ɫɬɪɭɤɬɭɪɟ ɡɚɬɪɚɬ ɧɚɢɛɨɥɶɲɚɹ ɞɨɥɹ ɫɪɟɞɫɬɜ ɩɪɢɯɨɞɢɬɫɹ ɧɚ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɴɟɤɬɚ, ɱɬɨ ɜ ɫɪɟɞɧɟɦ ɫɨɫɬɚɜɥɹɟɬ 
30-40% ɨɬ ɫɭɦɦɚɪɧɵɯ ɢɡɞɟɪɠɟɤ ɞɥɹ Ƚɗɋ ɫɪɟɞɧɟɣ ɦɨɳɧɨɫɬɢ. Ɉɫɧɨɜɧɵɦɢ 
ɫɨɫɬɚɜɥɹɸɳɢɦɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɨɜ ɹɜɥɹɸɬɫɹ:  

25,62

12,99

44,63

0,81 12,45
3,5

А̥о̬т̛̚а̶̛о̦̦ые отч̛̭ле̛̦́

Ра̵̭оды ̦а ̭т̬а̵о̏а̛̦е

Эк̭плуата̶̛о̦̦ые ̚ат̬аты

Ра̵̭оды ̦а ̬е̥о̦т 
п̬о̛̏̚од̭т̏е̦̦ы̵ ̴о̦до̏

Ра̵̭оды ̦а у̭лу̛̐ ̬е̐ул̛̬у̀щ̵̛ 
ко̥па̛̦̜

Нало̐ ̦а ̏оду
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 Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɫ ɧɚɱɢɫɥɟɧɢɹɦɢ;  
 Ɋɚɫɯɨɞɵ ɩɨ ɬɟɤɭɳɟɦɭ ɪɟɦɨɧɬɭ ɫɨɨɪɭɠɟɧɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ;  
 Ɉɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɢ ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ — ɧɚ ɨɬɨɩɥɟɧɢɟ ɩɨɦɟɳɟɧɢɣ, 

ɫɨɞɟɪɠɚɧɢɟ ɬɪɚɧɫɩɨɪɬɚ, ɧɚ ɨɯɪɚɧɭ, ɤɨɦɚɧɞɢɪɨɜɤɢ ɢ ɬ. ɞ.;  
 Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɛɨɪɶɛɭ ɫ ɲɭɝɨɣ, ɧɚɧɨɫɚɦɢ ɢ ɬ. ɩ. 

 
8.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 

ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɨɬɱɢɫɥɹɟɬɫɹ ɜ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ Ʉɨɞɟɤɫɨɦ ɊɎ.  

ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
1) ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20%; 
2) ɇȾɋ – 20%; 
3) ɜɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34%; 
4) ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2%; 
5) ɧɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬ.ɱ – 4,8 ɪɭɛ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 8.6. 
 

Ɍɚɛɥɢɰɚ 8.6– ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2028 2029 2030 2031 2032 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 728,2 742,3 757,6 778,7 925,7 
ɇȾɋ, ɦɥɧ.ɪɭɛ. 322,7 699,3 720,8 68,8 604,4 

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, ɦɥɧ.ɪɭɛ. 46,2 46,2 46,2 46,2 46,2 
ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 20,27 31,29 41,74 145,51 178,87 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 1117,4 1519,1 1566,3 1039,2 1755,2 

 
ɇɚɢɛɨɥɶɲɭɸ ɩɪɨɰɟɧɬɧɭɸ ɜɟɥɢɱɢɧɭ ɨɬ ɨɛɳɢɯ ɧɚɥɨɝɨɜɵɯ ɪɚɫɯɨɞɨɜ ɢɦɟɟɬ 

ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ ɢ ɇȾɋ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɪɨɫɬɨɦ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  
 
8.4  Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 

ɦɨɳɧɨɫɬɢ 
 

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.7. 
 

Ɍɚɛɥɢɰɚ 8.7 - Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2027 2028 2029 2030 2031 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 4654,1 4763,7 4864,4 4972,4 5076,6 
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 390,2 419,3 444,4 469,7 601,2 

EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 3399 3647,3 3717,3 3794,5 3955,5 
EBIT(ɩɪɢɛɵɥɶ ɨɬ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 444,5 728,2 742,3 757,6 778,7 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 2895,1 2917,8 2973,9 3035,6 3164,4 
NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 20 20 20 20 20 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ,% 2027 2028 2029 2030 2031 
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ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ ɩɨ ɩɪɨɟɤɬɭ, ɛɟɡ ɫɤɚɱɤɨɜ, ɧɚɱɢɧɚɟɬɫɹ ɫ 2032 ɝɨɞɚ 
ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ.  Ⱦɢɧɚɦɢɤɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.2. 

 

 
Ɋɢɫɭɧɨɤ 8.2 – ɂɡɦɟɧɟɧɢɟ ɫɭɦɦɵ ɩɪɢɛɵɥɢ/ɭɛɵɬɤɨɜ ɩɨ ɩɪɨɟɤɬɭ, ɦɥɧ. ɪɭɛ 

 

8.5 Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ  
 

ɇɚ ɪɢɫɭɧɤɟ 8.3 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ Cash-Flow ɫ ɭɤɚɡɚɧɢɟɦ ɭɤɪɭɩɧɟɧɧɵɯ 
ɷɬɚɩɨɜ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɬɚɧɰɢɢ. 

 

 
Ɋɢɫɭɧɨɤ 8.3 – Ƚɪɚɮɢɤ Cash-Flow 

 
ɂɡ ɝɪɚɮɢɤɚ ɜɢɞɧɨ, ɱɬɨ ɩɪɨɟɤɬ ɨɤɭɩɚɟɬɫɹ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɜɫɟɯ ɷɬɚɩɨɜ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɜɜɨɞɚ ɜɫɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɪɨɜɢɫɚɧɢɟ ɝɪɚɮɢɤɚ 
(ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɫɬɶ ɜ ɨɬɪɢɰɚɬɟɥɶɧɭɸ ɫɬɨɪɨɧɭ) ɫɜɹɡɚɧɚ ɫ ɜɵɫɨɤɢɦɢ 
ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹɦɢ ɧɚ ɩɨɤɭɩɤɭ ɢ ɜɜɨɞ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
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8.6 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 

ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 
ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.8. 

 
Ɍɚɛɥɢɰɚ 8.8 -ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɉɨɤɚɡɚɬɟɥɢ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,6 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 127 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 8024,6 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI. 1,2 
ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - IRR, % 18,97 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ·ɱ 0,12 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 85440 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɞɨɥɥ/Ʉɜɬ 1140 

 
Ⱦɚɧɧɵɣ ɩɪɨɟɤɬ ɹɜɥɹɟɬɫɹ ɩɪɢɛɵɥɶɧɵɦ, ɬ.ɤ. ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ ɪɚɜɟɧ 

2,01; ɬɚɤɠɟ ɩɨɤɚɡɚɬɟɥɶ ɱɢɫɬɨɝɨ ɩɪɢɜɟɞɟɧɧɨɝɨ ɞɨɯɨɞɚ – NPV>0, ɷɬɨ ɝɨɜɨɪɢɬ ɨ 
ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɢ ɩɪɨɟɤɬɚ ɞɥɹ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ. 

Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɹɜɥɹɸɬɫɹ ɫɚɦɵɦɢ ɤɚɩɢɬɚɥɨɟɦɤɢɦɢ ɢɫɬɨɱɧɢɤɚɦɢ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɢɯ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɞɨɯɨɞɢɬ ɞɨ 15 ɥɟɬ. Ɋɚɫɱɟɬɵ ɞɥɹ 
ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɨɧ ɫɦɨɠɟɬ ɨɤɭɩɢɬɫɹ, ɭɱɢɬɵɜɚɹ ɫɬɚɜɤɭ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɱɟɪɟɡ 127 ɦɟɫɹɰɟɜ ɢɥɢ 10,6 ɥɟɬ, ɱɬɨ ɧɟɦɧɨɝɨ, ɭɱɢɬɵɜɚɹ ɟɝɨ 
ɦɨɳɧɨɫɬɶ ɜ 507 Ɇȼɬ. 

 
8.7 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɹɜɥɹɸɬɫɹ ɤɪɭɩɧɨɣ ɫɬɚɬɶɟɣ ɨɬɬɨɤɨɜ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ 

ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
 ɇȾɋ – 20% (ɨɬ ɞɨɛɚɜɥɟɧɧɨɣ ɫɬɨɢɦɨɫɬɢ); 
 ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34% (ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ); 
 ȼɡɧɨɫɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ ɨɬ ɧɟɫɱɚɫɬɧɨɝɨ ɫɥɭɱɚɹ – 0,2%; 
 ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2 % (ɨɬ ɨɫɬɚɬɨɱɧɨɣ ɫɬɨɢɦɨɫɬɢ ɩɪɨɟɤɬɚ); 
 ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20% (ɨɬ ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɨɣ ɩɪɢɛɵɥɢ); 
 ȼɨɞɧɵɣ ɧɚɥɨɝ 100%. 

Ⱦɨɯɨɞɧɚɹ ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱёɬ 
ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.9.  

 
Ɍɚɛɥɢɰɚ 8.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2027 2028 2029 2030 2031 

ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ.ɪɭɛɥɟɣ 511,7 1118,2 1508,8 1545,6 914,8 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛɥɟɣ 8,91 20,27 31,29 41,74 145,5 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, ɦɥɧ. ɪɭɛɥɟɣ 520,7 1138,5 1540,1 1587,4 1060,3 
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ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ ɩɨɫɬɭɩɚɸɬ ɧɚɥɨɝɢ: ɇȾɋ, ɧɚɥɨɝɢ ɧɚ ɩɪɢɛɵɥɶ, 
ɜɨɞɧɵɣ ɧɚɥɨɝ, ɜɡɧɨɫɵ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ, ɱɬɨ ɫɨɫɬɚɜɥɹɟɬ ɩɨɱɬɢ 90% ɨɬ 
ɜɫɟɯ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ. ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ – ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ.  
 

8.8  Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
 

ɇɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵ ɞɥɹ ɩɪɨɟɤɬɚ ɪɵɧɨɱɧɵɟ, ɤɚɩɢɬɚɥɶɧɵɟ ɢ ɨɩɟɪɚɰɢɨɧɧɵɟ 
ɪɢɫɤɢ. ɉɚɪɚɦɟɬɪɵ ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.10. 

 
Ɍɚɛɥɢɰɚ 8.10  - Ɋɢɫɤɢ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ  

Ɋɢɫɤ ɉɚɪɚɦɟɬɪ ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ 
Ɋɵɧɨɱɧɵɣ Ɉɛɴɟɦ ɩɪɨɞɚɠ 

Ʉɚɩɢɬɟɥɶɧɵɣ Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 
Ɉɩɟɪɚɰɢɨɧɧɵɣ Ɉɩɟɪɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ 

 
Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɨɜ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 

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

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

 ɋɬɚɜɤɢ ɧɚɥɨɝɨɜ; 
 Ɉɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ; 
 ɐɟɧɚ ɫɛɵɬɚ; 
ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɷɤɫɩɟɪɬɧɨ. 

ɇɚ ɪɢɫɭɧɤɟ 8.4 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɫɭɦɦɵ PI ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 
ɧɚɥɨɝɨɜ. 

 
Ɋɢɫɭɧɨɤ 8.4 -ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 

ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɫɬɚɜɤɢ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ ɫɧɢɠɚɟɬɫɹ ɞɨɯɨɞɧɨɫɬɶ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ. ɉɨɞɨɛɧɵɣ ɭɤɥɨɧ ɤɪɢɜɨɣ ɧɚ ɝɪɚɮɢɤɟ 
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɢɥɶɧɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ ɨɬ 
ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ. 

ɇɚ ɪɢɫɭɧɤɟ 8.5 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ (PI) 
ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ. 
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Ɋɢɫɭɧɨɤ 8.5 - ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 

 

ɍɜɟɥɢɱɟɧɢɟ ɰɟɧɵ ɫɛɵɬɚ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɞɨɯɨɞɧɨɫɬɢ ɩɪɨɟɤɬɚ. 
Ɂɚɜɢɫɢɦɨɫɬɶ ɰɟɧɵ ɫɛɵɬɚ ɩɪɨɞɭɤɰɢɢ ɢ ɞɨɯɨɞɧɨɫɬɢ ɩɪɨɟɤɬɚ – ɩɪɹɦɚɹ. 

ɇɚ ɪɢɫɭɧɤɟ 8.6 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ (PI) 
ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. 

 

 
Ɋɢɫɭɧɨɤ 8.6 - ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

 
ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ 

ɞɨɯɨɞɧɨɫɬɢ ɩɪɨɟɤɬɚ. ȼ ɫɬɚɜɤɟ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɦɨɠɧɨ ɭɱɟɫɬɶ ɦɢɧɢɦɚɥɶɧɵɣ 
ɭɪɨɜɟɧɶ ɛɟɡɪɢɫɤɨɜɨɣ ɞɨɯɨɞɧɨɫɬɢ, ɢɧɮɥɹɰɢɸ ɢ ɪɢɫɤɢ ɤɨɧɤɪɟɬɧɵɯ ɜɥɨɠɟɧɢɣ. 
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9  ɐɢɮɪɨɜɵɟ ɞɜɨɣɧɢɤɢ. ȼɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɞɥɹ Ƚɗɋ 
 
9.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ  
 
ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ - ɨɬɪɚɫɥɶ ɫɨ ɫɥɨɠɧɨɣ ɫɬɪɭɤɬɭɪɨɣ. Ʌɸɞɢ ɧɟ ɜɫɟɝɞɚ 

ɫɩɨɫɨɛɧɵ ɨɩɟɪɚɬɢɜɧɨ ɨɛɪɚɛɨɬɚɬɶ ɨɝɪɨɦɧɵɣ ɨɛɴɟɦ ɞɚɧɧɵɯ, ɜɵɹɜɢɬɶ 
ɡɚɜɢɫɢɦɨɫɬɢ ɢ ɩɪɢɧɹɬɶ ɨɩɬɢɦɚɥɶɧɨɟ ɪɟɲɟɧɢɟ, ɩɨɷɬɨɦɭ ɛɟɡ ɰɢɮɪɨɜɵɯ 
ɬɟɯɧɨɥɨɝɢɣ ɧɟɜɨɡɦɨɠɧɨ ɤɨɧɤɭɪɢɪɨɜɚɬɶ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɪɟɚɥɢɹɯ. ȼɫɟ ɱɚɳɟ 
ɦɨɠɧɨ ɫɥɵɲɚɬɶ ɬɚɤɨɟ ɩɨɧɹɬɢɟ ɤɚɤ ɰɢɮɪɨɜɵɟ ɞɜɨɣɧɢɤɢ. 

ɐɢɮɪɨɜɨɣ ɞɜɨɣɧɢɤ (Digital Twin, DT) — ɷɬɨ ɜɢɪɬɭɚɥɶɧɚɹ ɦɨɞɟɥɶ 
ɪɟɚɥɶɧɨɝɨ ɮɢɡɢɱɟɫɤɨɝɨ ɨɛɴɟɤɬɚ ɢɥɢ ɩɪɨɰɟɫɫɚ, ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ ɫɨɛɨɣ ɫɥɨɠɧɭɸ 
ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɦɨɞɟɥɶ, ɩɨɡɜɨɥɹɸɳɭɸ ɫ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɶɸ ɨɩɢɫɵɜɚɬɶ 
ɩɨɜɟɞɟɧɢɟ ɪɟɚɥɶɧɨɝɨ ɨɛɴɟɤɬɚ ɢɥɢ ɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ/ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɢɥɢ ɫɟɪɜɢɫɨɜ. Ȼɭɞɭɱɢ 
ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɧɚɞɫɬɪɨɣɤɨɣ ɧɚɞ ɫɪɟɞɨɣ ɂɧɬɟɪɧɟɬɚ ɜɟɳɟɣ (Internet of Things, 
IoT), ɰɢɮɪɨɜɨɣ ɞɜɨɣɧɢɤ ɹɜɥɹɟɬɫɹ ɤɥɸɱɟɜɵɦ ɛɚɡɨɜɵɦ ɷɥɟɦɟɧɬɨɦ 
ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. 

Ȼɥɚɝɨɞɚɪɹ ɜɨɡɦɨɠɧɨɫɬɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɥɸɛɵɯ ɭɫɥɨɜɢɣ ɜɨɡɞɟɣɫɬɜɢɹ, 
ɰɢɮɪɨɜɨɣ ɞɜɨɣɧɢɤ ɹɜɥɹɟɬɫɹ ɨɬɥɢɱɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ. 

 
ɐɢɮɪɨɜɵɟ ɞɜɨɣɧɢɤɢ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɬɪɢ ɬɢɩɚ: 
 

1) Ⱦɜɨɣɧɢɤ-ɩɪɨɬɨɬɢɩ (Digital Twin Prototype) 
ɗɬɨ ɜɢɪɬɭɚɥɶɧɵɣ ɚɧɚɥɨɝ ɪɟɚɥɶɧɨ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɷɥɟɦɟɧɬɚ. Ɉɧ ɫɨɞɟɪɠɢɬ 

ɢɧɮɨɪɦɚɰɢɸ, ɤɨɬɨɪɚɹ ɨɩɢɫɵɜɚɟɬ ɨɩɪɟɞɟɥɟɧɧɵɣ ɷɥɟɦɟɧɬ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ — 
ɧɚɱɢɧɚɹ ɨɬ ɬɪɟɛɨɜɚɧɢɣ ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɩɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɡɚɤɚɧɱɢɜɚɹ ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ ɭɬɢɥɢɡɚɰɢɢ ɷɥɟɦɟɧɬɚ. 

 
2) Ⱦɜɨɣɧɢɤ-ɷɤɡɟɦɩɥɹɪ (Digital Twin Instance) 

ɋɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɢɧɮɨɪɦɚɰɢɸ ɩɨ ɨɩɢɫɚɧɢɸ ɷɥɟɦɟɧɬɚ (ɨɛɨɪɭɞɨɜɚɧɢɹ), ɬɨ 
ɟɫɬɶ ɞɚɧɧɵɟ ɨ ɦɚɬɟɪɢɚɥɚɯ, ɤɨɦɩɥɟɤɬɭɸɳɢɯ, ɢɧɮɨɪɦɚɰɢɸ ɨɬ ɫɢɫɬɟɦɵ 
ɦɨɧɢɬɨɪɢɧɝɚ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 
3) Ⱥɝɪɟɝɢɪɨɜɚɧɧɵɣ ɞɜɨɣɧɢɤ (Digital Twin Aggregate) 

Ɉɛɴɟɞɢɧɹɟɬ ɩɪɨɬɨɬɢɩ ɢ ɷɤɡɟɦɩɥɹɪ, ɬɨ ɟɫɬɶ ɫɨɛɢɪɚɟɬ ɜɫɸ ɞɨɫɬɭɩɧɭɸ 
ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢɥɢ ɫɢɫɬɟɦɟ. 

 
9.2 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɰɢɮɪɨɜɵɯ ɞɜɨɣɧɢɤɨɜ ɧɚ Ƚɗɋ 
 
Ⱦɥɹ Ƚɗɋ, ɧɚɢɛɨɥɟɟ ɚɤɬɭɚɥɟɧ ɚɝɪɟɝɢɪɨɜɚɧɧɵɣ ɞɜɨɣɧɢɤ. ȼ ɬɚɤɨɦ ɰɢɮɪɨɜɨɦ 

ɞɜɨɣɧɢɤɟ ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɬɟɯɧɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɚɯ 
ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɞɚɬɟ ɟɝɨ ɜɜɨɞɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ, ɝɟɨɝɪɚɮɢɱɟɫɤɢɟ 
ɤɨɨɪɞɢɧɚɬɵ, ɞɚɧɧɵɟ ɫ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ. ɗɬɭ ɢɧɮɨɪɦɚɰɢɸ ɢɫɩɨɥɶɡɭɸɬ 
ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, ɭɬɨɱɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ 
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ɧɚɫɬɪɨɣɤɢ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ (ɊɁȺ) ɢ ɜɵɩɨɥɧɟɧɢɹ ɪɚɡɥɢɱɧɵɯ 
ɡɚɞɚɱ. 

ɉɪɢ ɷɬɨɦ, ɰɢɮɪɨɜɨɣ ɞɜɨɣɧɢɤ ɧɟ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɫɛɨɪɨɦ ɞɚɧɧɵɯ, 
ɩɨɥɭɱɟɧɧɵɯ ɧɚ ɫɬɚɞɢɢ ɪɚɡɪɚɛɨɬɤɢ. Ɉɧ ɩɪɨɞɨɥɠɚɟɬ ɚɝɪɟɝɢɪɨɜɚɬɶ ɞɚɧɧɵɟ ɜ 
ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɨɛɴɟɤɬɚ. ɗɬɨ ɦɨɝɭɬ ɛɵɬɶ ɞɚɧɧɵɟ ɨ ɫɨɫɬɨɹɧɢɢ 
ɢɡɞɟɥɢɹ, ɩɨɤɚɡɚɬɟɥɢ ɞɚɬɱɢɤɨɜ, ɢɫɬɨɪɢɹ ɨɩɟɪɚɰɢɣ, ɡɚɜɨɞɫɤɚɹ ɢ ɫɟɪɜɢɫɧɚɹ 
ɤɨɧɮɢɝɭɪɚɰɢɹ, ɜɟɪɫɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɦɧɨɝɨɟ ɞɪɭɝɨɟ. ɐɢɮɪɨɜɨɣ 
ɞɜɨɣɧɢɤ ɯɪɚɧɢɬ ɜɫɸ ɢɫɬɨɪɢɸ ɪɚɛɨɱɢɯ ɞɚɧɧɵɯ. ɗɬɨ ɞɚёɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 
ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɩɨɡɜɨɥɹɟɬ ɭɜɢɞɟɬɶ ɜɫɸ ɤɚɪɬɢɧɭ 
ɰɟɥɢɤɨɦ. 

ȼ ɫɨɱɟɬɚɧɢɢ ɫ ɫɢɫɬɟɦɨɣ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɟɦ, «ɰɢɮɪɨɜɨɣ 
ɞɜɨɣɧɢɤ» ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɡɚɩɚɫɧɵɦɢ ɱɚɫɬɹɦɢ ɢ 
ɞɟɬɚɥɹɦɢ, ɤɨɬɨɪɵɟ ɩɨɧɚɞɨɛɹɬɫɹ ɞɥɹ ɡɚɜɟɪɲɟɧɢɹ ɪɟɦɨɧɬɚ ɢɥɢ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɜ ɨɩɪɟɞɟɥɟɧɧɨɟ ɜɪɟɦɹ ɢ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ ɦɟɫɬɟ. ɂɦɟɹ 
ɞɨɫɬɚɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɦɟɪɨɜ ɜ ɛɚɡɟ ɞɚɧɧɵɯ, ɢɧɠɟɧɟɪ ɫɦɨɠɟɬ ɨɰɟɧɢɬɶ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɧɨɣ ɥɢɧɟɣɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɟɟ ɫɨɫɬɚɜɧɵɯ 
ɱɚɫɬɟɣ ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɭɥɭɱɲɟɧɢɸ ɩɪɨɞɭɤɬɚ. 

 

9.3 ɉɟɪɫɩɟɤɬɢɜɵ ɩɪɢɦɟɧɟɧɢɹ ɰɢɮɪɨɜɵɯ ɞɜɨɣɧɢɤɨɜ ɜ ɊɁȺ 
 

Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ (ɊɁȺ) ɩɪɨɯɨɞɢɬ ɦɨɞɟɪɧɢɡɚɰɢɸ ɢ 
ɩɟɪɟɯɨɞɢɬ ɤ ɧɨɜɟɣɲɢɦ ɰɢɮɪɨɜɵɦ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɦ ɭɫɬɪɨɣɫɬɜɚɦ, ɱɬɨ ɞɚɟɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɜɨɞɢɬɶ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɪɚɛɨɬɵ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɢ 
ɜɧɟɞɪɹɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɜɜɨɞɢɬɶ ɫɨɜɪɟɦɟɧɧɵɟ ɰɢɮɪɨɜɵɟ 
ɬɟɯɧɨɥɨɝɢɢ (ɪɢɫɭɧɨɤ 9.1). 

 
Ɋɢɫɭɧɨɤ 9.1 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ 

 
ɉɪɢɦɟɧɟɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɚɝɪɟɝɢɪɨɜɚɧɧɨɝɨ ɰɢɮɪɨɜɨɝɨ ɞɜɨɣɧɢɤɚ ɞɥɹ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɊɁȺ ɨɛɥɚɞɚɟɬ ɪɹɞɨɦ ɞɨɫɬɨɢɧɫɬɜ, ɚ ɢɦɟɧɧɨ: 
 ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɟɪɢɬɶ ɩɪɚɜɢɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɭɫɬɪɨɣɫɬɜ ɫ ɩɨɦɨɳɶɸ 

ɩɪɨɫɬɟɣɲɢɯ ɦɨɞɟɥɟɣ, ɢɦɢɬɢɪɭɸɳɢɯ ɢɯ ɪɚɛɨɬɭ; 
 ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɜɨɡɦɨɠɧɨɫɬɟɣ ɞɥɹ ɚɧɚɥɢɡɚ ɬɟɤɭɳɟɝɨ 

ɫɨɫɬɨɹɧɢɹ ɭɫɬɪɨɣɫɬɜ ɊɁȺ, ɩɥɚɧɢɪɨɜɚɧɢɹ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ 
ɨɛɫɥɭɠɢɜɚɧɢɸ, ɩɨɢɫɤɭ ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɩɪɨɛɥɟɦ ɢ ɫɩɨɫɨɛɨɜ ɢɯ ɪɟɲɟɧɢɣ. 
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Ɋɚɫɲɢɪɟɧɧɚɹ ɡɨɧɚ ɞɢɚɝɧɨɫɬɢɤɢ, ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɫ 
ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɯ ɨɫɰɢɥɥɨɝɪɚɦɦ, ɞɚɬɱɢɤɨɜ ɢ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, 
ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɬɨɱɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɦɟɫɬɟ ɢ ɯɚɪɚɤɬɟɪɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ. 

Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɩɟɪɜɢɱɧɨɣ ɫɯɟɦɵ ɢ ɚɜɚɪɢɣ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɬɟɫɬɨɜɵɟ 
ɨɫɰɢɥɥɨɝɪɚɦɦɵ ɚɜɚɪɢɣ, ɞɨɫɬɚɬɨɱɧɨ ɩɪɢɛɥɢɠɟɧɧɵɟ ɤ ɪɟɚɥɶɧɵɦ ɫɥɭɱɚɹɦ, ɬɚɤ ɤɚɤ 
ɜ ɦɨɞɟɥɹɯ ɧɟ ɫɥɨɠɧɨ ɩɨɥɭɱɚɬɶ ɤɚɤ ɩɪɨɫɬɟɣɲɢɟ ɚɩɟɪɢɨɞɢɱɟɫɤɢɟ ɫɨɫɬɚɜɥɹɸɳɢɟ 
ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, ɬɚɤ ɢ ɭɱɢɬɵɜɚɬɶ ɧɟɥɢɧɟɣɧɨɫɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɧɚɦɚɝɧɢɱɢɜɚɧɢɹ ɫɬɚɥɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ.  

Ȼɥɚɝɨɞɚɪɹ ɦɨɞɟɥɢɪɨɜɚɧɢɸ ɦɨɠɧɨ ɧɚɝɥɹɞɧɨ ɭɜɢɞɟɬɶ, ɤɚɤ ɜɟɞɟɬ ɫɟɛɹ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɪɚɡɥɢɱɧɵɯ ɫɢɬɭɚɰɢɹɯ, ɜɢɡɭɚɥɢɡɢɪɭɹ ɪɚɡɥɢɱɧɵɟ ɪɟɠɢɦɵ 
ɪɚɛɨɬɵ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɤɚɱɟɫɬɜɟɧɧɨ ɧɚɫɬɪɨɢɬɶ ɭɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ 
ɚɜɬɨɦɚɬɢɤɢ ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ ɢɡɛɟɠɚɬɶ ɥɨɠɧɵɯ ɢ ɢɡɥɢɲɧɢɯ ɫɪɚɛɚɬɵɜɚɧɢɣ. 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ, ɧɚ ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Delphi ɛɵɥ 
ɫɦɨɞɟɥɢɪɨɜɚɧ ɩɪɨɫɬɟɣɲɢɣ ɰɢɮɪɨɜɨɣ ɞɜɨɣɧɢɤ (ɪɢɫɭɧɨɤ 9.2, 9.3). ȼ ɧɟɝɨ ɛɵɥɚ 
ɡɚɝɪɭɠɟɧɚ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɡɚɳɢɬ ɤ ɌɌ ɢ Ɍɇ, ɚ ɬɚɤɠɟ ɡɚɞɚɧɵ 
ɧɨɦɢɧɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɋɚɫɫɦɚɬɪɢɜɚɥɢɫɶ ɞɜɚ ɪɟɠɢɦɚ: ɨɞɧɨɮɚɡɧɨɟ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ (ɤɚɤ 
ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɜɫɬɪɟɱɚɸɳɟɟɫɹ) ɜ ɤɨɧɰɟ ɨɬɯɨɞɹɳɟɣ ɥɢɧɢɢ ɢ ɦɟɠɞɭɮɚɡɧɨɟ 
ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ. 

ɉɪɢ ɫɢɦɭɥɹɰɢɢ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɜ ɤɨɧɰɟ ɥɢɧɢɢ ɫɪɚɛɨɬɚɥɚ ɞɢɫɬɚɧɰɢɨɧɧɚɹ 
ɡɚɳɢɬɚ 2 ɫɬɭɩɟɧɶ (Z2<) ɢ ɨɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɡɚɳɢɬɵ ɨɬ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ Ƚ1 (I2ɨɬɫ), ɨɬɤɥɸɱɢɜ ɫ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ 7,032ɫ ɒɋȼ 220, ɢ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 7,533ɫ ȼ 220 Ɍ1. 

ɋ ɩɨɦɨɳɶɸ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɛɵɥ ɩɨɥɭɱɟɧ ɬɨɤ ɜ ɬɨɱɤɟ ɄɁ, ɨɧ 
ɫɨɫɬɚɜɢɥ 6,23 ɤȺ. Ɍɚɤɠɟ ɛɵɥɚ ɩɨɥɭɱɟɧɚ ɫɨɫɬɚɜɥɹɸɳɚɹ ɬɨɤɚ ɄɁ, ɩɪɨɬɟɤɚɸɳɚɹ 
ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ Ƚ1, ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫɨɫɬɚɜɢɥɨ 1,546 ɤȺ. 

ɉɨɫɥɟ ɧɚɠɚɬɢɹ ɤɧɨɩɤɢ «Ⱥɧɚɥɢɡ ɫɨɫɬɨɹɧɢɹ» ɧɚ ɫɯɟɦɟ ɨɬɨɛɪɚɡɢɥɢɫɶ 
ɢɡɦɟɧɟɧɧɵɟ ɩɨɥɨɠɟɧɢɹ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɢ ɦɟɫɬɨ ɄɁ, ɚ ɧɚ ɞɢɫɩɥɟɟ 
ɢɧɮɨɪɦɚɰɢɹ ɨ ɄɁ. 

Ʉɧɨɩɤɨɣ «ɋɛɪɨɫ» ɫɯɟɦɚ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɩɟɪɜɨɧɚɱɚɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ ɛɟɡ 
ɩɨɜɪɟɠɞɟɧɢɣ. 

 

 
Ɋɢɫɭɧɨɤ 9.2 – ɋɢɦɭɥɹɰɢɹ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ 
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ɉɪɢ ɫɢɦɭɥɹɰɢɢ ɦɟɠɞɭɮɚɡɧɨɝɨ ɄɁ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ ɫɪɚɛɨɬɚɥɚ ɨɫɧɨɜɧɚɹ 
ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɚɹ ɩɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ. Ⱦɚɧɧɚɹ 
ɡɚɳɢɬɚ ɩɪɨɢɡɜɟɥɚ: 

 ɨɬɤɥɸɱɟɧɢɟ ȼȽ Ƚ1; 
 ɝɚɲɟɧɢɟ ɩɨɥɟɣ; 
 ɩɭɫɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ Ƚ1; 
 ɨɫɬɚɧɨɜ ȽȺ1; 
 ɫɛɪɨɫ ȺɊɁ. 

ɋ ɩɨɦɨɳɶɸ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɩɨɥɭɱɢɥɢ ɬɨɤ ɜ ɬɨɱɤɟ ɄɁ ɪɚɜɧɵɣ 
16,52 ɤȺ. ɉɨɫɥɟ ɧɚɠɚɬɢɹ ɤɧɨɩɤɢ «Ⱥɧɚɥɢɡ ɫɨɫɬɨɹɧɢɹ» ɧɚ ɷɤɪɚɧɟ ɨɬɨɛɪɚɡɢɥɚɫɶ 
ɜɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ. 

 

 
Ɋɢɫɭɧɨɤ 9.3 – ɋɢɦɭɥɹɰɢɹ ɦɟɠɞɭɮɚɡɧɨɝɨ ɄɁ 

 

9.4 ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɰɢɮɪɨɜɵɯ 
ɞɜɨɣɧɢɤɨɜ ɜ ɊɁȺ 

 
ɇɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ ɨ ɪɚɛɨɬɟ ɭɫɬɪɨɣɫɬɜ ɊɁȺ ɜ ɮɢɥɢɚɥɚɯ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 

ɡɚ 2017-2019 ɝɨɞɵ ɛɵɥ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ, ɜ ɯɨɞɟ ɤɨɬɨɪɨɝɨ ɛɵɥɢ ɜɵɹɜɥɟɧɵ ɱɚɫɬɨ 
ɩɨɜɬɨɪɹɸɳɢɟɫɹ ɩɪɢɱɢɧɵ «ɧɟɩɪɚɜɢɥɶɧɨɣ» ɪɚɛɨɬɵ ɭɫɬɪɨɣɫɬɜ ɊɁȺ. ɉɪɢɦɟɪɧɨ 
34% ɜɫɟɯ ɫɪɚɛɚɬɵɜɚɧɢɣ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɞɟɮɟɤɬɵ ɢɥɢ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɚɩɩɚɪɚɬɭɪɵ 
ɊɁȺ. ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɷɬɨ ɫɜɹɡɚɧɨ ɫ ɡɚɜɨɞɫɤɢɦ ɛɪɚɤɨɦ. Ɉɤɨɥɨ 31% 
ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɨɲɢɛɤɢ, ɞɨɩɭɳɟɧɧɵɟ ɩɟɪɫɨɧɚɥɨɦ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ, 22% 
ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɩɪɨɱɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɩɪɢɱɢɧɵ, ɜ 13% ɫɥɭɱɚɟɜ ɩɪɢɱɢɧɭ 
ɭɫɬɚɧɨɜɢɬɶ ɧɟ ɭɞɚɥɨɫɶ. ɉɨɞɪɨɛɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.1. 
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Ɍɚɛɥɢɰɚ 9.1 – Ɋɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ 
Ʉɨɞ ɉɪɢɱɢɧɵ ɊɁ ɋȺ ɉȺ ɆɎɍ ɂɬɨɝɨ 
101 Ɉɲɢɛɤɚ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ - - 2 1 3 

107 
Ɉɲɢɛɤɚ ɜ ɪɟɚɥɢɡɨɜɚɧɧɵɯ ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ 
ɫɯɟɦɚɯ 

- - - 3 3 

109 
Ɉɲɢɛɤɚ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɟɪɟɤɥɸɱɟɧɢɣ ɫ 
ɭɫɬɪɨɣɫɬɜɚɦɢ ɊɁȺ 

2 - - - 2 

110 Ⱦɟɮɟɤɬ ɢɥɢ ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɌɌ 1 - - - 1 
113 Ⱦɟɮɟɤɬ ɢɥɢ ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɗɆ ɚɩɩɚɪɚɬɭɪɵ - 1 - - 1 

114 
Ⱦɟɮɟɤɬ ɢɥɢ ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɦɢɤɪɨɷɥɟɤɬɪɨɧɧɨɣ 
ɢ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɨɣ ɚɩɩɚɪɚɬɭɪɵ 

1 - - - 1 

115 Ⱦɟɮɟɤɬ ɢɥɢ ɧɟɢɫɩɪɚɜɧɨɫɬɶ Ɇɉ ɚɩɩɚɪɚɬɭɪɵ - - 1 3 4 
118 Ⱦɟɮɟɤɬ ɢɥɢ ɫɛɨɣ ɉɈ - - - 2 2 

119 
Ⱦɟɮɟɤɬ ɢɥɢ ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɜɬɨɪɢɱɧɵɯ ɰɟɩɟɣ 
ɊɁȺ 

1 1 1 1 4 

121 ɉɪɨɱɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɩɪɢɱɢɧɵ 2 - - 1 3 
122 ɉɪɢɱɢɧɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ 2 1 1 - 4 

125 
ɇɟɩɪɚɜɢɥɶɧɨ ɫɨɡɞɚɧɧɚɹ ɩɟɪɜɢɱɧɚɹ ɫɯɟɦɚ ɢɥɢ 
ɪɟɠɢɦ 

- - - 1 1 

 
ɂɫɯɨɞɹ ɢɡ ɚɧɚɥɢɡɚ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ 

ɬɟɯɧɨɥɨɝɢɢ ɰɢɮɪɨɜɨɝɨ ɞɜɨɣɧɢɤɚ ɞɥɹ ɭɫɬɪɨɣɫɬɜ ɊɁȺ.  ɐɢɮɪɨɜɨɣ ɞɜɨɣɧɢɤ 
ɩɨɡɜɨɥɢɬ ɫɨɟɞɢɧɢɬɶ ɧɟɡɚɜɢɫɢɦɵɟ ɤɨɦɩɥɟɤɬɵ ɡɚɳɢɬ ɢ ɞɚɫɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɪɨɜɨɞɢɬɶ ɛɨɥɟɟ ɲɢɪɨɤɢɣ ɚɧɚɥɢɡ ɬɟɤɭɳɟɝɨ, ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɛɭɞɭɳɟɟ 
ɫɨɫɬɨɹɧɢɟ ɭɫɬɪɨɣɫɬɜ ɊɁȺ ɢ ɟɝɨ ɰɟɩɟɣ, ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ 
ɜɨɡɞɟɣɫɬɜɢɣ. 

Ȼɥɚɝɨɞɚɪɹ ɮɭɧɤɰɢɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɦɨɠɧɨ ɭɜɢɞɟɬɶ, ɧɚɩɪɢɦɟɪ, 
ɭɯɭɞɲɟɧɢɟ ɢɡɨɥɹɰɢɢ ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɜɨɡɦɨɠɧɨɟ ɥɨɠɧɨɟ ɫɪɚɛɚɬɵɜɚɧɢɟ ɡɚɳɢɬ. 
Ⱥ ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɢ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɨɲɢɛɤɢ, 
ɞɨɩɭɳɟɧɧɵɟ ɩɟɪɫɨɧɚɥɨɦ ɢ ɜɨɡɦɨɠɧɵɟ ɡɚ ɷɬɢɦ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜɧɟɞɪɟɧɢɟ ɰɢɮɪɨɜɨɝɨ ɞɜɨɣɧɢɤɚ ɜ ɊɁȺ ɩɨɡɜɨɥɢɬ 
ɩɪɟɞɭɩɪɟɞɢɬɶ ɢ ɢɡɛɟɠɚɬɶ ɛɨɥɟɟ 65% ɥɨɠɧɵɯ ɢ ɢɡɥɢɲɧɢɯ ɫɪɚɛɚɬɵɜɚɧɢɣ 
ɭɫɬɪɨɣɫɬɜ ɊɁȺ. 

 
9.5 ɉɪɢɦɟɧɟɧɢɟ ɰɢɮɪɨɜɨɝɨ ɞɜɨɣɧɢɤɚ ɊɁȺ ɧɚ ɷɬɚɩɟ ɷɤɫɩɥɭɚɬɚɰɢɢ 

Ƚɗɋ 
 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɜɟɪɯɧɢɣ ɭɪɨɜɟɧɶ Ⱥɋɍ Ɍɉ ɩɪɢɯɨɞɢɬ ɨɝɪɨɦɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɚɧɚɥɨɝɨɜɵɯ ɢ ɞɢɫɤɪɟɬɧɵɯ ɫɢɝɧɚɥɨɜ (ɪɢɫɭɧɨɤ 9.4). ɂ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ 
ɩɨɧɹɬɶ ɤɚɤɨɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɱɟɥɨɜɟɤɭ ɩɪɢɯɨɞɢɬɫɹ ɬɪɚɬɢɬɶ 
ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɪɟɦɟɧɢ ɱɬɨɛɵ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɜɫɟ ɷɬɢ ɫɢɝɧɚɥɵ. 

 



95 

 
Ɋɢɫɭɧɨɤ 9.4 – Ɇɧɨɠɟɫɬɜɨ ɞɢɫɤɪɟɬɧɵɯ ɫɢɝɧɚɥɨɜ 

 
ɇɚ ɷɬɚɩɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɚɠɧɟɣɲɟɣ ɮɭɧɤɰɢɟɣ ɰɢɮɪɨɜɨɝɨ ɞɜɨɣɧɢɤɚ 

ɹɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɜɢɞɚ ɩɨɜɪɟɠɞɟɧɢɣ. ɐɢɮɪɨɜɨɣ ɞɜɨɣɧɢɤ 
ɩɨɫɬɨɹɧɧɨ ɚɧɚɥɢɡɢɪɭɟɬ ɚɧɚɥɨɝɨɜɵɟ ɢ ɞɢɫɤɪɟɬɧɵɟ ɫɢɝɧɚɥɵ, ɩɨɫɬɭɩɚɸɳɢɟ ɜ 
ɜɟɪɯɧɢɣ ɭɪɨɜɟɧɶ Ⱥɋɍ Ɍɉ, ɢ ɧɚ ɨɫɧɨɜɟ ɷɬɢɯ ɫɢɝɧɚɥɨɜ ɞɚɟɬ ɨɩɪɟɞɟɥɟɧɢɟ 
ɧɟɧɨɪɦɚɥɶɧɨɦɭ ɪɟɠɢɦɭ. Ɍɚɤ ɤɚɤ ɨɫɰɢɥɥɨɝɪɚɦɦɵ ɡɚɲɢɮɪɨɜɚɧɵ ɢ ɧɟɬ 
ɜɨɡɦɨɠɧɨɫɬɢ ɧɚɩɪɹɦɭɸ ɩɨɥɭɱɢɬɶ ɤ ɧɢɦ ɞɨɫɬɭɩ, ɬɨ ɜ ɤɚɱɟɫɬɜɟ ɚɧɚɥɨɝɨɜɵɯ 
ɫɢɝɧɚɥɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɪɟɧɞɵ. ɇɚ ɪɢɫɭɧɤɟ 9.5 ɦɨɠɧɨ ɜɢɞɟɬɶ, ɱɬɨ ɡɧɚɱɟɧɢɹ ɧɚ 
ɨɫɰɢɥɥɨɝɪɚɦɦɚɯ ɢ ɬɪɟɧɞɚɯ ɫɨɜɩɚɞɚɸɬ. 

 

 
Ɋɢɫɭɧɨɤ 9.5 – ɋɪɚɜɧɟɧɢɟ ɨɫɰɢɥɥɨɝɪɚɦɦ ɢ ɬɪɟɧɞɨɜ 
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Ⱥɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɞɜɨɣɧɢɤɚ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɛɥɨɤ–ɫɯɟɦɵ, 
ɢɡɨɛɪɚɠɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 9.6. 

 

 
Ɋɢɫɭɧɨɤ 9.6 – Ȼɥɨɤ–ɫɯɟɦɚ 

 
ɋɧɚɱɚɥɚ ɩɪɨɢɫɯɨɞɢɬ ɨɩɪɨɫ ɩɚɦɹɬɢ ɞɢɫɤɪɟɬɧɵɯ ɫɢɝɧɚɥɨɜ. Ⱦɥɹ ɤɚɠɞɨɝɨ 

ɩɨɜɪɟɠɞɟɧɢɹ ɯɚɪɚɤɬɟɪɧɵ ɫɜɨɢ ɫɢɝɧɚɥɵ. ɉɪɢ ɩɨɹɜɥɟɧɢɢ ɫɢɝɧɚɥɚ ɨ ɩɨɜɪɟɠɞɟɧɢɢ 
ɧɚɱɢɧɚɟɬɫɹ ɨɩɪɨɫ ɩɚɦɹɬɢ ɚɧɚɥɨɝɨɜɵɯ ɫɢɝɧɚɥɨɜ. ȿɫɥɢ ɫɢɝɧɚɥɵ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 
ɩɨɜɪɟɠɞɟɧɢɸ, ɜɵɞɚɟɬɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɩɨɜɪɟɠɞɟɧɢɢ. 

 
ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɨɜ ɪɚɫɫɦɨɬɪɢɦ ɞɜɚ ɜɢɞɚ ɩɨɜɪɟɠɞɟɧɢɣ ɜ ɨɛɦɨɬɤɟ 

ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ. 
ɉɟɪɜɵɣ ɪɟɠɢɦ – 2–ɮɚɡɧɨɟ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ 

ɝɟɧɟɪɚɬɨɪɚ. Ʉɥɸɱɟɜɵɦɢ ɫɢɝɧɚɥɚɦɢ ɞɥɹ ɞɚɧɧɨɝɨ ɪɟɠɢɦɚ ɹɜɥɹɸɬɫɹ ɫɢɝɧɚɥɵ, 
ɢɡɨɛɪɚɠɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 9.7. 

 

 
Ɋɢɫɭɧɨɤ 9.7 – Ⱦɢɫɤɪɟɬɧɵɟ ɫɢɝɧɚɥɵ ɩɪɢ 2-ɮɚɡɧɨɦ ɄɁ 
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ɉɪɢ ɩɨɹɜɥɟɧɢɢ ɷɬɢɯ ɫɢɝɧɚɥɨɜ ɰɢɮɪɨɜɨɣ ɞɜɨɣɧɢɤ ɧɚɱɢɧɚɟɬ ɨɩɪɚɲɢɜɚɬɶ 
ɩɚɦɹɬɶ ɚɧɚɥɨɝɨɜɵɯ ɫɢɝɧɚɥɨɜ. ȼ ɞɚɧɧɨɦ ɩɪɢɦɟɪɟ ɧɟɨɛɯɨɞɢɦɵɦɢ ɹɜɥɹɸɬɫɹ 
ɫɢɝɧɚɥɵ ɬɨɤɨɜ ɜ ɤɚɠɞɨɣ ɮɚɡɟ, ɢɡɨɛɪɚɠɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 9.8. 

 

 
Ɋɢɫɭɧɨɤ 9.8 – Ⱥɧɚɥɨɝɨɜɵɟ ɫɢɝɧɚɥɵ ɩɪɢ 2-ɮɚɡɧɨɦ ɄɁ 

 
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɡɧɚɱɟɧɢɹ ɬɨɤɨɜ, ɞɜɨɣɧɢɤ ɨɩɪɟɞɟɥɹɟɬ ɪɟɡɤɨɟ ɭɜɟɥɢɱɟɧɢɟ 

ɬɨɤɨɜ ɜ ɮɚɡɚɯ Ⱥ ɢ ȼ (87ɤȺ), ɱɬɨ ɹɜɥɹɟɬɫɹ ɩɪɢɡɧɚɤɨɦ 2-ɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ 
ɡɚɦɵɤɚɧɢɹ. 

ɇɚ ɨɫɧɨɜɟ ɷɬɢɯ ɞɚɧɧɵɯ ɰɢɮɪɨɜɨɣ ɞɜɨɣɧɢɤ ɞɟɥɚɟɬ ɡɚɤɥɸɱɟɧɢɟ, ɱɬɨ ɞɚɧɧɨɟ 
ɩɨɜɪɟɠɞɟɧɢɟ – ɷɬɨ 2-ɮɚɡɧɨɟ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ ɮɚɡ Ⱥ ɢ ȼ, ɢ ɜɵɜɨɞɢɬ ɜɫɸ 
ɢɧɮɨɪɦɚɰɢɸ ɜ ɜɟɪɯɧɢɣ ɭɪɨɜɟɧɶ Ⱥɋɍ Ɍɉ (ɪɢɫɭɧɨɤ 9.9). 

ȼ ɜɟɪɯɧɟɦ ɭɪɨɜɧɟ Ⱥɋɍ Ɍɉ ɫɨɡɞɚɟɬɫɹ ɫɩɟɰɢɚɥɶɧɚɹ ɜɤɥɚɞɤɚ, ɤɨɬɨɪɚɹ 
ɧɚɡɵɜɚɟɬɫɹ «Ⱥɧɚɥɢɡ ɪɟɠɢɦɚ», ɜ ɧɟɟ ɰɢɮɪɨɜɨɣ ɞɜɨɣɧɢɤ ɜɵɜɨɞɢɬ ɜɫɸ 
ɢɧɮɨɪɦɚɰɢɸ ɨ ɩɨɜɪɟɠɞɟɧɢɢ (ɜɢɞ, ɜɪɟɦɹ ɥɢɤɜɢɞɚɰɢɢ, ɦɚɤɫ. ɬɨɤ ɤɡ, ɜɪɟɦɹ 
ɩɪɨɢɫɲɟɫɬɜɢɹ ɢ ɬɩ.), ɞɥɹ ɤɚɠɞɨɝɨ ɩɨɜɪɟɠɞɟɧɢɹ ɜɵɜɨɞɢɬɫɹ ɫɜɨɹ ɢɧɮɨɪɦɚɰɢɹ, ɚ 
ɬɚɤɠɟ ɭɩɪɚɜɥɹɸɳɢɟ ɜɨɡɞɟɣɫɬɜɢɹ. 

ȼ ɞɚɧɧɨɦ ɩɪɢɦɟɪɟ ɜɵɜɨɞɢɬɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨ 2-ɮɚɡɧɨɦ ɄɁ ɢ ɭɩɪɚɜɥɹɸɳɢɟ 
ɜɨɡɞɟɣɫɬɜɢɹ ɩɪɨɞɨɥɶɧɨɣ ɞɢɮ. ɡɚɳɢɬɵ. 
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Ɋɢɫɭɧɨɤ 9.9 – ȼɤɥɚɞɤɚ ɫ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɩɨɜɪɟɠɞɟɧɢɢ 

 
ȼɬɨɪɨɣ ɪɟɠɢɦ – ɨɞɧɨɮɚɡɧɨɟ ɡɚɦɵɤɚɧɢɟ ɧɚ ɡɟɦɥɸ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ 

ɝɟɧɟɪɚɬɨɪɚ. Ɉɫɧɨɜɧɵɦɢ ɫɢɝɧɚɥɚɦɢ ɞɥɹ ɬɚɤɨɝɨ ɪɟɠɢɦɚ ɛɭɞɭɬ ɫɢɝɧɚɥɵ, 
ɢɡɨɛɪɚɠɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 9.10. 

 

 
Ɋɢɫɭɧɨɤ 9.10 – Ⱦɢɫɤɪɟɬɧɵɟ ɫɢɝɧɚɥɵ ɩɪɢ ɨɞɧɨɮɚɡɧɨɦ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ 

 
ɉɪɢ ɩɨɹɜɥɟɧɢɢ ɷɬɢɯ ɫɢɝɧɚɥɨɜ ɰɢɮɪɨɜɨɣ ɞɜɨɣɧɢɤ ɧɚɱɢɧɚɟɬ ɨɩɪɚɲɢɜɚɬɶ 

ɩɚɦɹɬɶ ɚɧɚɥɨɝɨɜɵɯ ɫɢɝɧɚɥɨɜ. ȼ ɞɚɧɧɨɦ ɩɪɢɦɟɪɟ ɧɟɨɛɯɨɞɢɦɵɦɢ ɫɢɝɧɚɥɚɦɢ 
ɹɜɥɹɸɬɫɹ ɮɚɡɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɢ 3Uɨ. Ⱦɚɧɧɵɟ ɫɢɝɧɚɥɵ ɢɡɨɛɪɚɠɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 
9.11 ɢ 9.12. 

 

 
Ɋɢɫɭɧɨɤ 9.11 – ɋɢɝɧɚɥ 3Uɨ 
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Ɋɢɫɭɧɨɤ 9.12 – Ⱥɧɚɥɨɝɨɜɵɟ ɫɢɝɧɚɥɵ ɧɚɩɪɹɠɟɧɢɣ 

 
ɇɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ ɫɢɝɧɚɥɨɜ ɰɢɮɪɨɜɨɣ ɞɜɨɣɧɢɤ ɨɩɪɟɞɟɥɹɟɬ, ɱɬɨ 3Uɨ = 100 

ȼ, ɧɚɩɪɹɠɟɧɢɹ ɜ ɮɚɡɚɯ ȼ ɢ ɋ ɭɜɟɥɢɱɢɥɢɫɶ ɞɨ ɥɢɧɟɣɧɵɯ, ɚ ɧɚɩɪɹɠɟɧɢɟ ɜ ɮɚɡɟ Ⱥ 
ɭɦɟɧɶɲɢɥɨɫɶ ɞɨ ɧɭɥɹ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɩɪɢɡɧɚɤɨɦ ɨɞɧɨɮɚɡɧɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ 
ɡɟɦɥɸ. 

ɇɚ ɨɫɧɨɜɟ ɷɬɢɯ ɞɚɧɧɵɯ ɰɢɮɪɨɜɨɣ ɞɜɨɣɧɢɤ ɞɟɥɚɟɬ ɡɚɤɥɸɱɟɧɢɟ, ɱɬɨ ɞɚɧɧɨɟ 
ɩɨɜɪɟɠɞɟɧɢɟ – ɷɬɨ ɨɞɧɨɮɚɡɧɨɟ ɡɚɦɵɤɚɧɢɟ ɧɚ ɡɟɦɥɸ ɮɚɡɵ Ⱥ, ɢ ɜɵɜɨɞɢɬ ɜɫɸ 
ɢɧɮɨɪɦɚɰɢɸ ɜ ɜɟɪɯɧɢɣ ɭɪɨɜɟɧɶ Ⱥɋɍ Ɍɉ (ɪɢɫɭɧɨɤ 9.13). 

 

 
Ɋɢɫɭɧɨɤ 9.13 – ɂɧɮɨɪɦɚɰɢɹ ɨ ɩɨɜɪɟɠɞɟɧɢɢ 
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Ȼɵɥ ɪɚɡɪɚɛɨɬɚɧ ɩɪɨɬɨɬɢɩ ɰɢɮɪɨɜɨɝɨ ɞɜɨɣɧɢɤɚ ɊɁȺ, ɩɨɡɜɨɥɹɸɳɢɣ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɩɪɟɞɟɥɹɬɶ ɯɚɪɚɤɬɟɪ ɩɨɜɪɟɠɞɟɧɢɹ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Ⱦɚɧɧɭɸ ɬɟɯɧɨɥɨɝɢɸ ɦɨɠɧɨ ɪɟɚɥɢɡɨɜɚɬɶ ɜ ɞɟɣɫɬɜɭɸɳɟɣ ɫɢɫɬɟɦɟ Ⱥɋɍ Ɍɉ Ƚɗɋ, 
ɚ ɜɨɡɦɨɠɧɨɫɬɶ ɝɢɛɤɨɣ ɧɚɫɬɪɨɣɤɢ ɩɨɡɜɨɥɢɬ ɧɟ ɬɨɥɶɤɨ ɚɞɚɩɬɢɪɨɜɚɬɶ ɟё ɩɨɞ ɥɸɛɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, ɧɨ ɢ ɪɚɫɲɢɪɢɬɶ ɮɭɧɤɰɢɨɧɚɥ. 
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Ɍɚɛɥɢɰɚ Ⱥ.1 – Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɞɥɹ ɪɟɤɢ Ɍɨɦɶ 
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1933 202 177 158 1230 1830 1145 1020 1180 710 555 194 211 718 
1934 195 166 160 985 2385 2180 1260 1150 850 310 360 245 854 
1935 222 194 182 892 3725 1980 1090 923 385 305 260 235 866 
1936 180 160 140 1100 2650 3190 2765 1271 435 620 450 302 1105 
1937 280 225 202 1244 4730 3051 1922 1220 390 385 577 300 1211 
1938 244 222 194 1928 2795 2880 2430 1775 1260 1045 720 313 1317 
1939 325 270 233 1560 2850 1680 1544 1080 621 626 560 535 990 
1940 220 150 180 1430 2145 1850 1280 920 825 610 310 333 854 
1941 266 240 220 1285 4530 3171 1875 1225 732 630 425 290 1241 
1942 290 240 220 1170 3090 2150 1975 1480 670 732 492 370 1073 
1943 255 230 190 1370 2270 2190 1340 905 485 435 200 177 837 
1944 163 140 180 1290 1760 1930 1590 1166 785 640 243 181 839 
1945 175 160 120 1150 2190 1140 760 820 480 377 240 210 652 
1946 190 170 160 1240 1970 2680 2080 1974 1150 1150 680 395 1153 
1947 370 305 275 2330 1970 2325 2010 1733 1125 718 300 325 1149 
1948 277 240 295 1720 2880 2140 1850 1081 750 740 416 280 1056 
1949 272 240 195 1490 3030 2180 1690 1000 736 630 250 257 998 
1950 230 226 231 1100 3870 3300 1300 1050 492 295 240 252 1049 
1951 180 170 141 1320 2200 1370 960 715 480 425 240 215 701 
1952 181 160 150 1075 3088 2600 1940 1335 385 590 265 240 1001 
1953 220 180 210 1560 2140 1850 942 790 500 440 240 192 772 
1954 185 170 150 1100 3130 2830 2790 1210 250 635 518 295 1105 
1955 210 175 165 1320 2770 1630 840 890 430 675 330 241 806 
1956 155 140 139 1450 1810 2100 1900 1360 870 740 570 240 956 
1957 220 170 168 1700 2340 3370 1950 1420 1060 880 830 366 1206 
1958 244 220 219 2040 3240 3770 3570 1991 1140 920 610 314 1523 
1959 205 200 200 1800 2850 2720 1885 1090 800 515 300 241 1067 
1960 200 190 185 1270 3100 2880 2510 1570 770 760 520 365 1193 
1961 285 260 255 2790 2230 2920 2000 1695 1240 921 460 380 1286 
1962 290 260 260 2180 2275 2050 970 970 330 480 240 220 877 
1963 190 188 330 850 1910 2330 1235 850 615 570 740 333 845 
1964 260 170 160 830 2860 1960 1500 970 310 430 280 220 829 
1965 205 180 184 1350 3100 1620 1015 930 605 740 400 308 886 
1966 230 220 200 1300 4300 3550 2330 1260 570 450 270 220 1242 
1967 180 160 170 1360 1680 1430 1300 1900 760 710 340 225 851 
1968 170 140 405 1800 2320 1615 890 810 440 450 240 215 791 
1969 160 130 140 1410 5070 4245 2300 1470 1070 1000 590 311 1491 
1970 240 210 230 2190 2310 3240 1825 1330 1030 960 440 310 1193 
1971 219 201 205 2066 2865 2422 2000 1196 471 472 273 187 1048 
1972 200 206 226 1870 2525 2024 1692 1094 640 665 314 270 977 
1973 235 201 198 2234 2867 2862 2460 1303 801 591 369 247 1197 
1974 186 154 174 1897 1861 1520 899 798 557 658 304 202 768 
1975 174 155 155 1450 2035 3233 1808 992 580 548 353 182 972 
1976 185 136 151 1121 2487 1879 1330 1445 778 944 374 236 922 
1977 204 175 183 2385 2828 2307 1299 1169 921 824 568 232 1091 
1978 210 200 220 2280 2020 1650 1180 1133 715 566 400 221 900 
1979 220 200 200 1020 3100 2620 1410 1080 740 500 680 360 1011 
1980 235 190 200 1120 1880 2030 1410 970 750 535 390 290 833 
1981 130 133 150 1400 1840 1600 1230 900 640 660 137 110 744 
1982 170 175 165 1565 1665 1680 860 880 530 570 480 180 743 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

ȼɈȾɇɈ–ɗɇȿɊȽȿɌɂɑȿɋɄɂȿ ɊȺɋɑȿɌɕ 
 
Ɍɚɛɥɢɰɚ Ȼ.1 – Ɋɚɫɱɟɬ ɫɪɚɛɨɬɤɢ–ɧɚɩɨɥɧɟɧɢɹ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ 

 Ɋɚɫɯɨɞɵ, ɦ3/ɫ Ɉɛɴёɦɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɤɦ3 ɍɪɨɜɧɢ, ɦ ɇɚɩɨɪ, ɦ Ɇɨɳɧɨɫɬɶ, Ɇȼɬ 
Ɇɟɫɹɰɵ Qɩɨɥ Qɜɨɞɯ Qɜɯɤ Qɝɷɫ QɇȻ Vɧɚɱ  dV Vɤɨɧ ZȼȻ (ɧɚɱ) Z ȼȻ (ɤɨɧ) Z ȼȻ (ɫɪ) ZɇȻ Hɝɷɫ Nɝɷɫ Nɝɚɪ 
ɇɨɹɛɪɶ 115 673 350 788 790 23,650 1,74 21,91 188,00 186,84 187,42 144,5 42,36 287 287 
Ⱦɟɤɚɛɪɶ 88 945 350 1033 1035 21,91 2,53 19,38 186,84 185,60 186,22 145,7 40,54 360 360 
əɧɜɚɪɶ 106 961 350 1067 1069 19,38 2,57 16,80 185,60 184,54 185,07 145,8 39,22 360 360 

Ɏɟɜɪɚɥɶ 109 742 350 851 853 16,80 1,79 15,01 184,54 183,50 184,02 144,8 39,22 287 287 
Ɇɚɪɬ 146 202 350 348 350 15,01 0,54 14,47 183,50 183,10 183,30 142,1 41,22 123 ȼɏɄ 

Ⱥɩɪɟɥɶ 1426 -793 635 633 635 14,47 -2,06 16,52 183,10 184,40 183,75 144,5 39,26 214 ȼɏɄ 
Ɇɚɣ 1908 -1275 635 633 635 16,52 -3,41 19,94 184,40 185,84 185,12 144,5 40,62 221 ȼɏɄ 

ɂɸɧɶ 1598 -965 635 633 635 19,94 -2,50 22,44 185,84 187,17 186,50 144,5 42,01 229 ȼɏɄ 
ɂɸɥɶ 1228 -595 635 633 635 22,44 -1,59 24,03 187,17 188,28 187,72 144,5 43,23 235 ȼɏɄ 

Ⱥɜɝɭɫɬ 898 -265 635 633 635 24,03 -0,71 24,74 188,28 188,78 188,53 144,5 44,03 240 ȼɏɄ 
ɋɟɧɬɹɛɪɶ 638 -5 635 633 635 24,74 -0,01 24,75 188,78 188,79 188,78 144,5 44,29 241 ȼɏɄ 
Ɉɤɬɹɛɪɶ 638 -5 635 633 635 24,75 -0,01 24,77 188,79 188,80 188,79 144,5 44,30 241 ȼɏɄ 

 
Ɍɚɛɥɢɰɚ Ȼ.2 – Ɋɚɫɱɟɬ ɫɪɚɛɨɬɤɢ–ɧɚɩɨɥɧɟɧɢɹ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɜ ɩɨɫɥɟɞɧɟɦ ɩɪɢɛɥɢɠɟɧɢɢ 

 Ɋɚɫɯɨɞɵ, ɦ3/ɫ Ɉɛɴёɦɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɤɦ3 ɍɪɨɜɧɢ, ɦ ɇɚɩɨɪ, ɦ Ɇɨɳɧɨɫɬɶ, Ɇȼɬ 
Ɇɟɫɹɰɵ Qɩɨɥ Qɜɨɞɯ Qɜɯɤ Qɝɷɫ QɇȻ Vɧɚɱ  dV Vɤɨɧ ZȼȻ (ɧɚɱ) Z ȼȻ (ɤɨɧ) Z ȼȻ (ɫɪ) ZɇȻ Hɝɷɫ Nɝɷɫ Nɝɚɪ 
ɇɨɹɛɪɶ 115 767 350 882 884 23,650 1,99 21,66 188,00 186,70 187,35 145,0 41,74 317 317 
Ⱦɟɤɚɛɪɶ 88 1049 350 1137 1139 21,66 2,81 18,85 186,70 185,39 186,04 146,2 39,87 390 390 
əɧɜɚɪɶ 106 1076 350 1182 1184 18,85 2,88 15,97 185,39 184,11 184,75 146,4 38,38 390 390 

Ɏɟɜɪɚɥɶ 109 862 350 971 973 15,97 2,08 13,89 184,11 182,62 183,36 145,4 37,97 317 317 
Ɇɚɪɬ 146 202 350 348 350 13,89 0,54 13,35 182,62 182,11 182,36 142,1 40,28 121 ȼɏɄ 

Ⱥɩɪɟɥɶ 1426 -793 635 633 635 13,35 -2,06 15,40 182,11 183,77 182,94 144,5 38,44 209 ȼɏɄ 
Ɇɚɣ 1908 -1275 635 633 635 15,40 -3,41 18,82 183,77 185,38 184,57 144,5 40,08 218 ȼɏɄ 

ɂɸɧɶ 1598 -965 635 633 635 18,82 -2,50 21,32 185,38 186,50 185,94 144,5 41,45 226 ȼɏɄ 
ɂɸɥɶ 1228 -595 635 633 635 21,32 -1,59 22,91 186,50 187,48 186,99 144,5 42,50 231 ȼɏɄ 

Ⱥɜɝɭɫɬ 898 -265 635 633 635 22,91 -0,71 23,62 187,48 187,98 187,73 144,5 43,23 235 ȼɏɄ 
ɋɟɧɬɹɛɪɶ 638 -5 635 633 635 23,62 -0,01 23,63 187,98 187,99 187,98 144,5 43,49 237 ȼɏɄ 
Ɉɤɬɹɛɪɶ 638 -5 635 633 635 23,63 -0,01 23,65 187,99 188,00 187,99 144,5 43,50 237 ȼɏɄ 



113 

Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
Ɍɚɛɥɢɰɚ Ȼ.3 – Ɋɚɫɱɟɬ ɫɪɚɛɨɬɤɢ–ɧɚɩɨɥɧɟɧɢɹ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɨ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ 

 Ɋɚɫɯɨɞɵ, ɦ3/ɫ Ɉɛɴёɦɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɤɦ3 ɍɪɨɜɧɢ, ɦ ɇɚɩɨɪ, ɦ 
Ɇɨɳɧɨɫɬɶ, 

Ɇȼɬ 
ȼɵɪɚɛɨɬɤɚ,  ɤВтɦɥɧ. ∙ɱ 

Ɇɟɫɹɰɵ Qɩɨɥ Qɜɨɞɯ Qɜɯɤ Qɝɷɫ QɇȻ Vɧɚɱ  dV Vɤɨɧ ZȼȻ (ɧɚɱ) Z ȼȻ (ɤɨɧ) Z ȼȻ (ɫɪ) ZɇȻ Hɝɷɫ Nɝɷɫ ɗɝɷɫ 
ɇɨɹɛɪɶ 292 641 350 933 1435 23,650 1,66 21,99 188,00 186,89 187,44 147,4 39,44 78 235,55 
Ⱦɟɤɚɛɪɶ 248 952 350 1200 1702 21,99 2,55 19,44 186,89 185,63 186,26 148,5 37,80 136 290,16 
əɧɜɚɪɶ 176 1070 350 1246 1748 19,44 2,87 16,57 185,63 184,43 185,03 148,6 36,40 136 262,10 

Ɏɟɜɪɚɥɶ 182 841 350 1023 1525 16,57 2,03 14,54 184,43 183,16 183,79 147,8 35,99 76 235,55 
Ɇɚɪɬ 222 444 350 666 668 14,54 1,19 13,35 183,16 182,11 182,63 143,8 38,79 39 159,98 

Ⱥɩɪɟɥɶ 1896 -898 635 998 1000 13,35 -2,33 15,68 182,11 183,94 183,02 146,7 36,36 48 232,18 
Ɇɚɣ 2593 -1395 635 1198 1200 15,68 -3,74 19,41 183,94 185,62 184,78 147,7 37,07 50 275,02 

ɂɸɧɶ 2022 -924 635 1098 1100 19,41 -2,40 21,81 185,62 186,78 186,20 147,2 39,00 69 274,00 
ɂɸɥɶ 1690 -592 635 1098 1100 21,81 -1,59 23,39 186,78 187,82 187,30 147,2 40,10 43 281,73 

Ⱥɜɝɭɫɬ 1092 -84 635 1008 1010 23,39 -0,22 23,62 187,82 187,98 187,90 146,7 41,18 45 257,02 
ɋɟɧɬɹɛɪɶ 638 -5 635 633 635 23,62 -0,01 23,63 187,98 187,99 187,98 144,5 43,49 47 176,13 
Ɉɤɬɹɛɪɶ 643 -5 635 638 640 23,63 -0,01 23,65 187,99 188,00 187,99 144,5 43,46 45 171,70 

 
Ɍɚɛɥɢɰɚ Ȼ.4 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

Ɇɟɫɹɰ 

ɗɧɟɪɝɨɫɢɫɬɟɦɚ ɋɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɋɭɳɟɫɬɜɭɸɳɢɟ Ɍɗɋ ௠ܲ௔௫ ,  ʛʑ˕ 

ܲː ˃ˆ˓, ʛʑ˕ 

ܲ˃ ˅˃˓, ʛʑ˕ 

ܲ˓ ˃˄, ʛʑ˕ 

ܲː ˃ˆ˓, ʛʑ˕ 

ܲ˓ ˈˏ, ʛʑ˕ 

ܲ˃ ˅˃˓, ʛʑ˕ 

ܲ˓ ˃˄, ʛʑ˕ 

ܲː ˃ˆ˓, ʛʑ˕ 

ܲ˓ ˈˏ, ʛʑ˕ 

ܲ˃ ˅˃˓, ʛʑ˕ 

ܲ˓ ˃˄, ʛʑ˕ 

ܲː ˃ˆ˓, ʛʑ˕ 

ܲ˓ ˈˏ, ʛʑ˕ 

ܲ˃ ˅˃˓, ʛʑ˕ 
I 4325 86 346 552 47 0 0 467 40 0 0 3305 0 0 346 

II  4201 84 336 460 43 0 0 435 41 0 0 3306 0 0 336 

III  3987 80 319 432 50 0 0 258 30 0 0 3298 0 0 319 

IV 3740 75 299 387 39 0 0 353 36 0 0 3000 0 0 299 

V 3526 71 282 316 34 0 0 340 37 0 0 2870 0 70 282 

VI  3402 68 272 322 32 0 0 362 36 0 0 2718 0 206 272 

VII 3402 68 272 322 33 0 0 352 36 0 0 2729 0 206 272 

VIII 3526 71 282 316 33 0 0 355 37 0 0 2855 0 70 282 

IX 3740 75 299 387 37 0 0 385 37 0 0 2968 0 0 299 

X 3987 80 319 432 42 92 0 387 38 78 0 3168 0 0 319 

XI  4201 84 336 460 43 0 0 435 41 0 0 3306 0 0 336 

XII 4325 86 346 552 47 0 0 467 40 0 0 3306 0 0 346 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

ȽɂȾɊɈɌɍɊȻɂɇɇɈȿ, ȽɂȾɊɈɆȿɏȺɇɂɑȿɋɄɈȿ ɂ 
ȼɋɉɈɆɈȽȺɌȿɅɖɇɈȿ ɈȻɈɊɍȾɈȼȺɇɂȿ 

 
Ɍɚɛɥɢɰɚ ȼ.1 – ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧɵ 

ɉɅ50-ȼ ܦଵ, ɦ 5 5,6 6 6,3 7,1 7,5 𝜂ː˕ 0,922 0,923 0,924 0,924 0,972 0,926 ܰ′˃ˆ˓, ɤȼɬ 72,4 90,9 104,4 115,2 153,8 163,6 ܼ˃ˆ˓′  7,00 5,58 4,85 4,40 3,30 3,10 ܼ˃ˆ˓ 8 6 6 6 4 4 ˃ܰˆ˓, ˍʑ˕ 63,4 84,5 84,5 84,5 126,8 126,8 Δ˓ 1,039 1,041 1,041 1,042 1,096 1,044 ݊˔ଵ′ , ɨɛ/ɦɢɧ 140,73 125,72 117,38 111,82 101,75 94,01 ݊˔ଵ, ɨɛ/ɦɢɧ 142,8 125 115,4 115,4 100 93,8 ݊ଵ ௠𝑖௡′ , ɨɛ/ɦɢɧ 102,6 100,5 99,4 104,3 99,4 100,9 ݊ଵ ˓′ , ɨɛ/ɦɢɧ 117,7 115,3 114,0 119,7 114,0 115,7 ݊ଵ ௠௔௫′ , ɨɛ/ɦɢɧ 121,0 118,6 117,2 123,1 117,2 119,0 
ɉɅȾ50-ȼ60 ܦଵ, ɦ 5,6 6 6,3 7,1 7,5 8 𝜂ː˕ 0,913 0,914 0,915 0,916 0,917 0,917 ܰ′˃ˆ˓, ɤȼɬ 80,4 101,0 116,1 128,0 162,8 181,8 ܼ˃ˆ˓′  6,30 5,02 4,37 3,96 3,11 2,79 ܼ˃ˆ˓ 8 6 6 4 4 3 ˃ܰˆ˓, ˍʑ˕ 63,4 84,5 84,5 126,8 126,8 169,0 Δ˓ 1,061 1,062 1,063 1,063 1,065 1,065 ݊˔ଵ′ , ɨɛ/ɦɢɧ 138,49 123,73 115,52 110,05 97,71 92,53 ݊˔ଵ, ɨɛ/ɦɢɧ 136,4 125 115,4 107,1 100 93,8 ݊ଵ ௠𝑖௡′ , ɨɛ/ɦɢɧ 97,0 99,5 98,4 95,8 100,8 99,8 ݊ଵ ˓′ , ɨɛ/ɦɢɧ 111,3 114,2 112,9 110,0 115,6 114,6 ݊ଵ ௠௔௫′ , ɨɛ/ɦɢɧ 114,4 117,4 116,0 113,0 118,9 117,8 

 
Ɍɚɛɥɢɰɚ ȼ.2 – Ɋɚɫɱɟɬɧɵɟ ɢ ɦɚɤɫɢɦɚɥɶɧɵɟ ɬɨɱɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ଵܳ′ ∙ 𝜂ː˕ ଵܳ′ , ɦ3/ɫ 𝜂ː˕ ଵܳ௠௔௫′ ∙ 𝜂ː˕ ଵܳ௠௔௫′  𝜂ː˕ 

ɉɅ50-ȼ-500 1,265 1,405 0,9 0,837 0,919 0,911 

ɉɅ50-ȼ-600 1,171 1,29 0,908 0,775 0,855 0,907 
ɉɅ50-ȼ-630 1,062 1,165 0,912 0,703 0,775 0,908 

ɉɅȾ50-ȼ60°-500 1,265 1,425 0,888 0,837 0,931 0,9 
ɉɅȾ50-ȼ60°-560 1,344 1,53 0,911 0,769 0,84 0,91 
ɉɅȾ50-ȼ60°-600 1,171 1,3 0,912 0,689 0,76 0,907 

 
Ɍɚɛɥɢɰɚ ȼ.3 – ɉɪɢɜɟɞɟɧɧɵɣ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɢ 
ɦɢɧɢɦɚɥɶɧɨɦ ɧɚɩɨɪɚɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ܳ௠௔௫.˔˃ː′  ܳ௠𝑖௡.˔˃ː′  
ɉɅ50-ȼ-500 0,87 1,03 
ɉɅ50-ȼ-600 0,61 0,71 
ɉɅ50-ȼ-630 0,55 0,65 

ɉɅȾ50-ȼ60°-500 0,86 1,02 
ɉɅȾ50-ȼ60°-560 0,69 0,81 
ɉɅȾ50-ȼ60°-600 0,60 0,71 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 

 
Ɋɢɫɭɧɨɤ ȼ.1 – Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫ ɨɛɨɡɧɚɱɟɧɧɨɣ ɪɚɛɨɱɟɣ ɡɨɧɨɣ ɞɥɹ 
ɝɢɞɪɨɬɭɪɛɢɧ ɉɅ50-ȼ-500 (ɨɪɚɧɠɟɜɵɣ), ɉɅ50-ȼ-600 (ɤɪɚɫɧɵɣ) ɢ ɉɅ50-ȼ-630 (ɡɟɥɟɧɵɣ) 

 

 

Ɋɢɫɭɧɨɤ ȼ.2 – Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫ ɨɛɨɡɧɚɱɟɧɧɨɣ ɪɚɛɨɱɟɣ ɡɨɧɨɣ ɞɥɹ 
ɝɢɞɪɨɬɭɪɛɢɧ ɉɅȾ50-ȼ60°-500 (ɨɪɚɧɠɟɜɵɣ), ɉɅȾ50-ȼ60°-560 (ɠɟɥɬɵɣ) ɢ ɉɅȾ50-ȼ60°-600 

(ɤɪɚɫɧɵɣ) 
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ɍɋɌɊɈɃɋɌȼȺ ɊȿɅȿɃɇɈɃ ɁȺЩɂɌɕ ɂ ȺȼɌɈɆȺɌɂɁȺɐɂɂ 
ɗɇȿɊȽȿɌɂɑȿɋɄɂɏ ɋɂɋɌȿɆ 

 
Ɍɚɛɥɢɰɚ Ƚ.1 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 

ɟɞɢɧɢɰɵ 
ɂɦɟɧɨɜɚɧɧɵɟ 

ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ.ʝ Ͳ,ͳͷ ∙  ʜ 0,836 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 

Ͳ,͵ - 

ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ 
ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ Ͳ,ͷ ∙  ʜ 2,93 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙  ʜ 6,27 Ⱥܫ

ɁɁȽ 
଴ܷ 

 ଶ ܷ଴ீ  15 ȼݐ ଵ ܷ଴ଵீ 5 ȼ 5 ȼݐ

଴ܷଷ 
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 
1,2  

Ɂɉɇ ܷ > 

2ɫɬɭɩɟɧɶ  ܷ஼ʟଶ 
15 ȼ 140 ȼ 

1 ɫɬɭɩɟɧɶ  ܷ஼ʟଵ - 120 ȼ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ

ɫɬɢ ɨɬ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ 140 ȼ 0,32Ⱥ 

ɉɈ ܫଶʞʢʠʙ 120 ȼ 0,675 Ⱥ 

ɈɌɋ I ܫଶʠ.ʖ. 0,29 Ⱥ 0,99 Ⱥ 

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ ܫʠʗʒʜ 0,627 Ⱥ 4,82 Ⱥ 
ɉɈ ܫଵʞʢʠʙ 0,92 Ⱥ  4,95 Ⱥ 

ɈɌɋ ܫଵʝʡʠ 4,47 Ⱥ 6,9 Ⱥ 
ɉɍɋɄ ܷ஼ʟ 4,6 Ⱥ 66 ȼ 

ȾɁ ܼ < 

1 ɫɬɭɩɟɧɶ ܼூ 6,4  Ⱥ 0,4 ʝˏ 

2 ɫɬɭɩɟɧɶ ܼூூ ͳ,͵ʹ ʝˏ 1,7 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ 
ɨɬ ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  

ɋɈ ܫ௉ ʠʗʒʜ. 5,07 Ɉɦ 5,35 Ⱥ 
ɉɈ ܫ௉ ʞʢʠʙ. 4,73 Ⱥ 5,5 Ⱥ 

Ɉɬɫɟɱɤɚ ܫ௉ ʞʢʠʙ. 4,86 Ⱥ 12,25 Ⱥ 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ƚ 
 

Ɍɚɛɥɢɰɚ Ƚ.2 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ 

Ⱦɟɣɫɬɜɢɟ 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ
/Ƚ

 

Ƚɚ
ɲ

ɟɧ
ɢɟ

 ɩ
ɨɥ

ɟɣ
 

Ɉ
ɫɬ

ɚɧ
ɨɜ

 ɬ
ɭɪ

ɛɢ
ɧɵ

 
ɢ 

ɫɛ
ɪɨ

ɫ 
Ⱥ

ɊɁ
 

ɉ
ɭɫ

ɤ 
ɉ

ɀ
Ɍ 

ȽȽ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ-
22

0 
ɢ 

ȼ-
Ɍɋ

ɇ
 

ɉ
ɪɟ

ɞɭ
ɩɪ

ɟɞ
ɢɬ

ɟɥ
ɶ

ɧɵ
ɣ 

ɫɢ
ɝɧ

ɚɥ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ɒ
ɋȼ

-2
2

0 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ + + + +    

ɁɁȽ 
଴ܷ 

     + + + ଶݐ  +      ଵݐ

଴ܷ ݐ + + +     

Ɂɉɇ ܷ > 

1 ɫɬɭɩɟɧɶ ݐଵ + +      

2 ɫɬɭɩɟɧɶ ݐଶ + +      

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ      +  

ɂɈ + +      

ɈɌɋ I 

   +     ଶݐ +       ଵݐ

t3 + +      

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ      +  
ɂɈ + +      

ɈɌɋ 
   +     ଶݐ +       ଵݐ
t3 + +      

ȾɁ ܼ < 

1 
ɫɬɭɩɟɧɶ 

     + + + ଶݐ   +     ଵݐ

2 
ɫɬɭɩɟɧɶ 

      + + ଷݐ   +     ଶݐ +       ଵݐ

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  
ɋɈ      +  
ɂɈ + +      

Ɉɬɫɟɱɤɚ + +      
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ɉɊɂɅɈɀȿɇɂȿ Ⱦ 
 

ɇȺȽɊɍɁɄɂ ɇȺ ȼɈȾɈɋɅɂȼɇɍɘ ɉɅɈɌɂɇɍ 

 

 

Ɋɢɫɭɧɨɤ Ⱦ.1 – ɇɚɝɪɭɡɤɢ, ɞɟɣɫɬɜɭɸɳɢɟ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
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ɉɊɂɅɈɀȿɇɂȿ ȿ 
 

ɇȺɉɊəɀȿɇɂȿ ȼ ɄɈɇɌȺɄɌɇɈɆ ɋȿɑȿɇɂɂ "ɈɋɇɈȼȺɇɂȿ-ȻȿɌɈɇ" 

 

Ɋɢɫɭɧɨɤ ȿ.1 – ɇɚɩɪɹɠɟɧɢɟ ɜ ɤɨɧɬɚɤɬɧɨɦ ɫɟɱɟɧɢɢ "ɨɫɧɨɜɚɧɢɟ-ɛɟɬɨɧ" 

 






