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ȼȼȿȾȿɇɂȿ 
 
Ɉɞɧɨɣ ɢɡ ɫɚɦɵɯ ɜɚɠɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɷɧɟɪɝɟɬɢɤɢ ɹɜɥɹɟɬɫɹ 

ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɚ, ɜɵɫɨɤɚɹ ɦɚɧɟɜɪɟɧɧɨɫɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, ɞɟɲɟɜɢɡɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɩɪɨɫɬɨɬɚ ɜ ɨɛɫɥɭɠɢɜɚɧɢɢ, ɧɟɬ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ ɢ 
ɜɨɡɦɨɠɧɨɫɬɶ ɜɨɡɨɛɧɨɜɥɟɧɢɹ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɧɟɫɨɦɧɟɧɧɨ ɨɤɚɡɵɜɚɸɬ 
ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɪɚɡɜɢɬɢɟ ɷɬɨɣ ɨɬɪɚɫɥɢ ɜɨ ɜɫɟɯ ɫɬɪɚɧɚɯ ɦɢɪɚ. 

Ɋɟɫɩɭɛɥɢɤɚ Ⱥɥɬɚɣ ɦɚɥɨ ɪɚɡɜɢɬɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢ, ɧɚ ɟɟ ɬɟɪɪɢɬɨɪɢɢ 
ɮɭɧɤɰɢɨɧɢɪɭɸɬ ɞɜɚ ɞɟɫɹɬɤɚ ɦɚɥɨɦɨɳɧɵɯ ɫɨɥɧɟɱɧɵɯ, ɞɢɡɟɥɶɧɵɯ ɢ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɱɬɨ ɧɟ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɤɪɭɩɧɨɝɨ ɪɚɡɜɢɬɢɹ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, ɚ ɬɚɤɠɟ ɪɟɫɩɭɛɥɢɤɚ ɜɯɨɞɢɬ ɜ ɱɢɫɥɨ 
ɷɧɟɪɝɨɞɟɮɢɰɢɬɧɵɯ ɪɚɣɨɧɨɜ Ɋɨɫɫɢɢ, ɜɨɫɩɨɥɧɟɧɢɟ ɞɟɮɢɰɢɬɚ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ Ⱥɥɬɚɣɫɤɨɝɨ ɤɪɚɹ. 

ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɞɚɧɧɨɝɨ ɪɟɝɢɨɧɚ ɜ ɫɨɜɪɟɦɟɧɧɨɣ, ɦɨɳɧɨɣ ɢ ɧɚɞɟɠɧɨɣ Ƚɗɋ 
ɨɱɟɧɶ ɛɨɥɶɲɚɹ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɷɤɨɥɨɝɢɡɚɰɢɢ, ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɧɚɞɟɠɧɨɫɬɢ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɷɤɨɧɨɦɢɢ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɩɨɥɧɨɝɨ ɩɨɤɪɵɬɢɹ ɞɟɮɢɰɢɬɚ ɜ 
ɞɚɧɧɨɦ ɪɚɣɨɧɟ.  
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2 ȼɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɢ ɜɵɛɨɪ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
 
2.1 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɜɨɞɵ 
 
2.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱёɬɧɵɯ ɪɚɫɯɨɞɨɜ 
 
ɉɨ ɢɫɯɨɞɧɨɦɭ ɪɹɞɭ ɬɚɛɥɢɰɵ 1.1 ɜɵɛɢɪɚɟɦ ɫɪɟɞɧɢɟ ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ. 

Ɂɚɬɟɦ ɜɵɱɢɫɥɹɟɦ ɦɨɞɭɥɶɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ Ʉ: 
 K = QQ˔˓  (2.1) 

 
Ɋɚɫɫɱɢɬɵɜɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ Cv ɢ ɤɨɷɮɮɢɰɢɟɧɬ ɚɫɢɦɦɟɬɪɢɢ Cs: 
௩ܥ  = √∑ሺ𝐾−ଵሻమ௡ = √଼,ଶ଴ହ଴ = Ͳ,ͶͲͷ  (2.2) 

௦ܥ  = ∑ሺ𝐾−ଵሻయ௡஼𝑣య = ଶ,ଵ଼ହ଴∙଴,ସ଴ହయ = ͳ,ʹ͹͹  (2.3) 

 
ɋɪɟɞɧɹɹ ɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɚɪɢɚɰɢɢ 

ɪɚɜɧɚ: 
௖௩ߜ  = ± √ଵ+ଷ஼𝑣మ√ଶሺ௡−ଵሻ ∙ ͳͲͲ% = √ଵ+ଷ∙଴,ସ଴ହమ√ଶ∙ସଽ ∙ ͳͲͲ% = ͳʹ,͵͵ͻ%  (2.4) 

 
Ⱦɚɧɧɚɹ ɨɲɢɛɤɚ ɧɟɡɧɚɱɢɬɟɥɶɧɚɹ ɞɥɹ ɷɬɨɝɨ ɪɹɞɚ. 
ɋɪɟɞɧɹɹ ɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɚɫɢɦɦɟɬɪɢɢ 

ɪɚɜɧɚ: 
௖௦ߜ  = ± √ల೙∙√ଵ+଺஼𝑣మ+ହ஼𝑣ర஼𝑠 ∙ ͳͲͲ% = √ లఱబ∙√ଵ+଺∙଴,ସ଴ହమ+ହ∙଴,ସ଴ହరଵ,ଶ଻଻ ∙ ͳͲͲ% =  = ͵ͻ,Ͷͺ% 

(2.5) 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɩɪɨɜɟɪɨɱɧɨɝɨ 

ɫɥɭɱɚɟɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 
 
Ɍɚɛɥɢɰɚ 2.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 

P% Ɏ ɢɥɢ φ ɆS KS Q, ɦ3/ɫ 
0,1 4,92 1,99 2,99 3658 
1 3,2 1,3 2,3 4093 
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2.1.2 Ʉɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɪɚɫɯɨɞɨɜ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ ɜɵɛɨɪɚ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ (ɦɟɬɨɞ 

ɪɟɚɥɶɧɨɝɨ ɝɨɞɚ) ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɞɟɥɢɬɶ ɝɨɞ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: 
ɦɧɨɝɨɜɨɞɧɵɣ (ɩɨɥɨɜɨɞɶɟ) ɢ ɦɚɥɨɜɨɞɧɵɣ (ɦɟɠɟɧɶ). ɋɱɢɬɚɟɦ, ɱɬɨ ɤ ɩɟɪɢɨɞɭ 
ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɟ ɪɚɫɯɨɞɵ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɵ 
ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ ɪɚɫɯɨɞɭ (Qɩ  Qɫɪ.ɝɨɞ). Ɍɨɝɞɚ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɫɨɫɬɚɜɹɬ 
ɦɚɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ (Qm < Qɫɪ.ɝɨɞ). 

ሺ݉ሻ݌  = ௠௡+ଵ ∙ ͳͲͲ (2.6) 

 
Ⱦɚɥɟɟ ɜɵɱɢɫɥɹɟɦ ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ, ɩɟɪɢɨɞ ɦɟɠɟɧɢ ɢ ɩɟɪɢɨɞ 

ɩɨɥɨɜɨɞɶɹ. Ɋɚɧɠɢɪɭɟɦ ɤɚɠɞɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ 
ɜɵɱɢɫɥɹɟɦ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ.  

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1.  
 
2.1.3 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ=50%) 
 
Ⱦɥɹ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

ɨɬɫɭɬɫɬɜɭɟɬ ɤɨɧɤɪɟɬɧɵɣ ɝɨɞ. ɉɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ 
ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɟ ɝɨɞɵ ɫɩɪɚɜɚ ɢ ɫɥɟɜɚ ɨɬ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 50%: 
1988 ɢ 1949 ɝɝ.  

ɂɧɬɟɪɩɨɥɢɪɭɟɦ ɡɧɚɱɟɧɢɟ ɪɚɫɯɨɞɚ ɞɥɹ 50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ.  
ɋɪɟɞɧɟɩɨɥɨɜɨɞɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ 50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ܳ˒ହ଴%˄˃ˊˑ˅ˑˈ = 1307 

ɦ3/ɫ – ɛɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ. 
Ɇɚɥɨɜɨɞɧɨɟ ɛɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ 50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ܳˏହ଴%˄˃ˊˑ˅ˑˈ = 313 

ɦ3/ɫ. 
ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ. ȼ ɢɬɨɝɟ 

ɩɪɢɧɢɦɚɟɦ ɬɨɬ ɝɨɞ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɢɦɟɬɶ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɛɥɢɠɟ ɤ 
ɟɞɢɧɢɰɟ, ɬ.ɟ. ɬɨɬ ɝɨɞ, ɤɨɬɨɪɵɣ ɬɪɟɛɭɟɬ ɦɟɧɶɲɭɸ ɤɨɪɪɟɤɬɢɪɨɜɤɭ ɪɚɫɯɨɞɨɜ. 

 

Кˏ = ܳˏହ଴%˄˃ˊˑ˅ˑˈܳм ଵଽ଼଼ = ͵ͳ͵͵Ͷͷ = Ͳ,ͻͲ͹ 
  

(2.7) 

 ʙ˒ = ܳ˒ହ଴%˄˃ˊˑ˅ˑˈܳ˒ ଵଽ଼଼ = ͳ͵Ͳ͹ͳ͵ͳͻ = ͳ,Ͳͷͷ        (2.8) 

 

Кˏ = ܳˏହ଴%˄˃ˊˑ˅ˑˈܳм ଵଽସଽ = ͵ͳ͵͵ͶͶ = Ͳ,ͻͲͻ (2.9) 
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К˒ = ܳ˒ହ଴%˄˃ˊˑ˅ˑˈܳɩ ଵଽସଽ = ͳ͵Ͳ͹ͳʹͻͷ = ͳ,Ͳͷͷ 

  
(2.10) 

 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɛɥɢɠɟ ɤ 1 ɞɥɹ 1949 ɝɨɞɚ, ɩɨɷɬɨɦɭ ɜ ɤɚɱɟɫɬɜɟ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɜɵɛɢɪɚɟɦ ɟɝɨ. ɍɦɧɨɠɚɟɦ ɪɚɫɯɨɞɵ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬɵ 
ɩɪɢɜɟɞɟɧɢɹ ɢ ɜ ɫɥɭɱɚɟ ɢɡɦɟɧɟɧɢɹ ɫɪɟɞɧɟɝɨɞɨɜɨɝɨ ɪɚɫɯɨɞɚ, ɩɪɨɢɡɜɨɞɢɦ ɢɯ 
ɤɨɪɪɟɤɬɢɪɨɜɤɭ. 

 
2.1.4 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ=90%) 
 
Ⱦɥɹ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 90% ɧɚ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ 1972 ɝ. ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ 
ɩɨɥɨɜɨɞɶɸ. 

 

Кˏ = ܳˏହ଴%˄˃ˊˑ˅ˑˈܳм ଵଽ଻ଶ = ʹ͸ͺʹͺʹ = Ͳ,ͻͷ (2.11) 

 

К˒ = ܳ˒ହ଴%˄˃ˊˑ˅ˑˈܳɩ ଵଽ଻ଶ = ͳͲͲͺͳͲ͸ͳ = Ͳ,ͻͷ (2.12) 

 
ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1972 ɝ. ɛɟɡ 

ɤɨɪɪɟɤɬɢɪɨɜɤɢ, ɬ.ɤ. ɨɛɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɨɧɢɠɚɸɳɢɟ, ɱɬɨ ɩɪɢɜɟɞɟɬ ɤ ɢɡɦɟɧɟɧɢɸ 
ɫɪɟɞɧɟɝɨɞɨɜɨɝɨ ɪɚɫɯɨɞɚ.  

ɍɬɨɱɧɢɜ ɨɤɨɧɱɚɬɟɥɶɧɨ ɪɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ 
ɦɚɥɨɜɨɞɧɨɝɨ ɥɟɬ, ɩɪɨɜɟɪɹɟɦ, ɧɟ ɩɪɟɜɵɲɚɸɬ ɥɢ ɜ ɤɚɤɢɟ-ɥɢɛɨ ɦɟɫɹɰɵ ɪɚɫɯɨɞɵ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɚɧɚɥɨɝɢɱɧɵɯ ɪɚɫɯɨɞɨɜ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɨ ɬɚɛɥɢɰɟ 2.2. Ɍɚɤ 
ɤɚɤ ɪɚɫɯɨɞɵ ɧɟ ɩɪɟɜɵɲɚɸɬ, ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɨɪɪɟɤɬɢɪɨɜɨɤ ɩɪɨɢɡɜɨɞɢɬɶ ɧɟ 
ɧɭɠɧɨ. 

 
Ɍɚɛɥɢɰɚ 2.2 – ɋɪɚɜɧɟɧɢɟ ɪɚɫɯɨɞɨɜ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɢ 
ɤɨɪɪɟɤɬɢɪɨɜɤɚ 

Ɇɟɫɹɰɵ I II  III  IV V VI  VII VIII IX X XI  XII 

Q50%  205 196 187 349 1332 1899 1263 722 487 448 348 280 
Q90% 198 179 203 249 841 1699 981 721 423 412 347 244 

Q50% - Q90% 7 17 -16 100 491 200 282 1 64 36 1 36 
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2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɨ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɦ 
ɪɚɫɱёɬɚɦ 

 
2.2.1 Ɋɚɫɱёɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱёɬɨɦ 

ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 
 
Ƚɥɚɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

ɹɜɥɹɟɬɫɹ ɦɚɤɫɢɦɭɦ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 
Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɜɵɱɢɫɥɹɟɦ ɡɧɚɱɟɧɢɟ 

ɦɨɳɧɨɫɬɢ ɧɚ ɩɨɥɟɡɧɨɦ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɝɨɞɚ ɩɨ ɮɨɪɦɭɥɟ: 
  ʐܰ˞˕.ʒЭʠ = ݇𝑁 ∙ ܳ˒˓ଽ଴% ∙  ʒЭʠ˒ˑˇ˅                                                                           (2.13)ܪ
 

ɝɞɟ  ݇𝑁   –  ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, ݇𝑁  =  ͺ,ͺ; 
 ܳ˒˓ଽ଴% – ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɦ3/ɫ; 
˅ˇʒЭʠ˒ˑܪ  −  ɩɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ Ƚɗɋ, ɦ. 
˅ˇʒЭʠ˒ˑܪ  = ܼʑʐ − ܼʜʐ(ܳʜʐሺݐሻ) − ∆ℎ                                                                      (2.14) 
 

ɝɞɟ  ܼʑʐ − ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ  ʜʞʢ, ɦ; ܼʜʐ(ܳʜʐሺݐሻ) − ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɨ ɥɟɬɧɟɣ ɢɥɢ 
ɡɢɦɧɟɣ ɤɪɢɜɨɣ ɫɜɹɡɢ, ɦ; ∆ℎ −  ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ, ∆ℎ = Ͳ,ͺ͹ ɦ. 

 
Ɂɚɬɟɦ ɪɚɫɫɱɢɬɵɜɚɟɦ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ 

ȼɏɄ ɩɨ ɮɨɪɦɭɥɟ:  
 ʑܰʤʙ = ݇𝑁 ∙ ܳʑʤʙ ∙  ʒЭʠ˒ˑˇ˅                                                                                       (2.15)ܪ
 

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

 
Ɍɚɛɥɢɰɚ 2.3 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ȼɏɄ 

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

Qɛɵɬ 90%, ˏଷ/˔ 198 179 203 249 841 1699 981 721 423 412 347 244 
Qɜɯɤ, ˏଷ/˔ 480 480 480 480 480 480 480 480 480 480 480 480 ܳˋ˔˒ , ˏଷ/˔ 0 0 0 0 1 1 1 0 0 0 0 0 ܳˎˈˇ, ˏଷ/˔ 3 3 0 -6 -6 0 0 0 0 2 2 2 ܳ˗ˋˎ˟˕˓,  ˏଷ/˔ 2 2 2 2 2 2 2 2 2 2 2 2 ∑ ܳ˒ˑ˕ˈ˓˟, ˏ ଷ/˔ 5 5 2 -4 -3 3 3 2 2 4 4 4 ܳ˒ˑˎ.˄˞˕., ˏ ଷ/˔ 193 174 201 253 844 1696 978 719 421 408 343 240 ܼ˅˄, ˏ 492 492 492 492 492 492 492 492 492 492 492 492 ܼː˄, ˏ 407 407 407 407 408 409 408 408 407 408 408 407 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.3 
Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX X XI  XII ʜ˒ˑˎ, ˏ 84 84 84 85 83 82 83 83 84 83 84 84 ˄ܰ˞˕, ʛʑ˕ 143 129 149 188 617 1223 713 527 311 299 252 177 ˅ܰ˘ˍ, ʛʑ˕ 351 351 351 354 354 354 354 354 354 351 351 351 ˅ܰˑˇˑ˕ − ˅ܰ˘ˍ, Ɇȼɬ -208 -222 -202 -166 263 869 359 173 -43 -52 -99 -173 

 
ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ 2.3 ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɱɬɨ 9 ɦɟɫɹɰ – ɷɬɨ ɦɟɫɹɰ 

ɧɚɱɚɥɚ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
Ⱦɚɧɧɵɣ ɪɚɫɱёɬ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɹɰɟɜ, ɜ ɤɨɬɨɪɵɟ Ƚɗɋ 

ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɧɚ ɪɚɫɯɨɞɚɯ, ɩɪɟɜɵɲɚɸɳɢɯ ɬɪɟɛɨɜɚɧɢɹ ȼɏɄ. Ɇɨɳɧɨɫɬɶ, ɤɨɬɨɪɭɸ 
ɦɵ ɦɨɠɟɦ ɪɚɫɩɪɟɞɟɥɢɬɶ ɜ ɦɟɫɹɰɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

  
Nɛɵɬ - Nɜɯɤ= 500 Ɇȼɬ                                                                                   (2.16) 
 
2.2.2 Ȼɚɥɚɧɫ ɷɧɟɪɝɢɣ 
 
ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 2.4 ɫɬɪɨɢɦ ɛɚɥɚɧɫ ɷɧɟɪɝɢɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ 

ɪɢɫɭɧɤɟ 2.1, ɧɚ ɤɨɬɨɪɨɦ ɢɡɥɢɲɤɢ ɛɵɬɨɜɨɣ ɦɨɳɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɹɟɦ ɬɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɦɚɤɫɢɦɚɥɶɧɨɟ ɜɵɬɟɫɧɟɧɢɟ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ 
ɫɢɫɬɟɦɵ ɢ ɦɚɤɫɢɦɚɥɶɧɨ ɫɝɥɚɞɢɬɶ ɫɪɟɞɧɟɦɟɫɹɱɧɭɸ ɧɚɝɪɭɡɤɭ ɧɚ ɝɨɞɨɜɨɦ ɝɪɚɮɢɤɟ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ.  

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɪɨɢɡɜɟɫɬɢ ɩɟɪɜɵɣ ɩɪɢɛɥɢɠɟɧɧɵɣ ɪɚɫɱёɬ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɷɧɟɪɝɨɨɬɞɚɱɢ, ɧɚ ɪɢɫɭɧɤɟ ɩɪɨɜɨɞɢɦ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɩɪɹɦɭɸ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ (ɱɟɪɧɚɹ ɥɢɧɢɹ). 
 
Ɍɚɛɥɢɰɚ 2.4 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ 

Ɇɟɫɹɰɵ Pɫɪ, Ɇȼɬ Nɫɭɳ. ɝɷɫ, Ɇȼɬ Nɛɵɬ, Ɇȼɬ Nɜɯɤ, Ɇȼɬ 
əɧɜɚɪɶ 1383 400 143 351 

Ɏɟɜɪɚɥɶ 1345 400 129 351 
Ɇɚɪɬ 1278 387 149 351 

Ⱥɩɪɟɥɶ 1201 363 188 354 
Ɇɚɣ 1134 322 617 354 

ɂɸɧɶ 1096 304 1223 354 
ɂɸɥɶ 1096 304 713 354 

Ⱥɜɝɭɫɬ 1134 322 527 354 
ɋɟɧɬɹɛɪɶ 1201 363 311 354 
Ɉɤɬɹɛɪɶ 1278 387 299 351 
ɇɨɹɛɪɶ 1345 400 252 351 
Ⱦɟɤɚɛɪɶ 1383 400 177 351 

 
Ȼɚɥɚɧɫ ɷɧɟɪɝɢɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.1: 
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Ɋɢɫɭɧɨɤ 2.1 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɣ 
 
Ɍɚɤɠɟ ɩɨ ɝɪɚɮɢɤɭ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɣ ɨɩɪɟɞɟɥɹɟɦ ɦɟɫɹɰ ɧɚɱɚɥɚ ɫɪɚɛɨɬɤɢ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɦɟɫɹɰ, ɜ ɤɨɬɨɪɨɦ ɛɵɬɨɜɚɹ ɦɨɳɧɨɫɬɶ Nɛɵɬ 
ɦɟɧɶɲɟ, ɱɟɦ ɦɨɳɧɨɫɬɶ, ɬɪɟɛɭɟɦɚɹ ɩɨ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɦɭ ɪɟɠɢɦɭ NȼɏɄ. ȼ 
ɧɚɲɟɦ ɫɥɭɱɚɟ – ɷɬɨ IX  ɦɟɫɹɰ. 

 
2.2.3 Ɋɟɠɢɦ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɭɫɥɨɜɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
 
Ɋɚɫɱɟɬ ɧɚɱɢɧɚɟɦ ɫ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ ɢ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɧɟɦ ɪɚɜɟɧ ∇ɇɉɍ = 492 ɦ. Ɇɟɫɹɰɟɦ, ɜ ɤɨɬɨɪɵɣ 
ɧɚɱɢɧɚɟɬɫɹ ɫɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢɧɢɦɚɟɬɫɹ ɩɟɪɜɵɣ ɩɨɫɥɟ ɩɨɥɨɜɨɞɶɹ, ɜ 
ɤɨɬɨɪɨɦ ɦɨɳɧɨɫɬɶ ȼɏɄ ɩɪɟɜɵɲɚɟɬ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɨ ɜɨɞɨɬɨɤɭ, 
ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɫɥɭɱɚɟ ɷɬɨ ɨɤɬɹɛɪɶ. 

Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɦɨɳɧɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɪɚɫɯɨɞɚ Ƚɗɋ.  
ɍɪɨɜɧɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɤɪɢɜɵɯ 

ɫɜɹɡɟɣ. 
 
Ⱦɥɹ ɩɪɚɜɢɥɶɧɨɝɨ ɪɚɫɱɟɬɚ ɦɵ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶ ɬɪɢ ɭɫɥɨɜɢɹ: 

Nɫɢɫɬ 
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 ܳʜʐ = ܳʑʤʙ (2.17) 
 ܼʑʐː˃˚ = ܼʑʐˍˑː  (2.18) 
 ʒܰЭʠ = ʒܰ˃˓ (2.19) 
 

Ɉɤɨɧɱɚɬɟɥɶɧɵɣ ɜɚɪɢɚɧɬ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢɜɟɞɟɧ 
ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ ɬɚɛɥɢɰɚ Ⱥ4. 

 
Ɍɚɛɥɢɰɚ 2.5 – Ƚɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ 

Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX X XI  XII ˆܰ˃˓, ʛʑ˕ 484 434 384   ȼɏɄ 484 434 384 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ȼɗɊ ɩɨ ɭɫɥɨɜɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ: 
– ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɹɧɜɚɪɹ, ɞɟɤɚɛɪɹ – ˆܰ˃˓ = Ͷ͹ʹ ʛʑ˕; 
– ɭɪɨɜɟɧɶ ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ –  ʢʛʝ = ͶͺͶ,ͳʹ ሺˏሻ. 
– ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ – ܸ˒ ˑˎˈˊː = ͸,ͳͺ ሺˍˏଷሻ. 
 
2.2.4 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 
 
ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɭɱɢɬɵɜɚɟɦ, ɱɬɨ 

ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ ɪɚɜɟɧ ʹ %  ˑ˕ ௧ܲ௠௔௫, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 
8% ɨɬ ௧ܲ௠௔௫.  

ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ, ɩɨɷɬɨɦɭ ɚɜɚɪɢɣɧɵɣ ɛɭɞɟɬ ɪɚɡɦɟɳɟɧ ɧɚ Ɍɗɋ.  Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2. 

Ɋɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ 
ɩɨɥɧɨɫɬɶɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɬ.ɟ. ɤɨɝɞɚ ɧɚ Ƚɗɋ ɢɦɟɟɬɫɹ ɫɜɨɛɨɞɧɚɹ 
ɦɨɳɧɨɫɬɶ.  

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 
ɪɟɦܨ 

ɫɭɳ.Ƚɗɋ = 𝑁ɪɚɛ
೘𝑎𝑥଺ ∙ ͳ ɦɟɫ = ସଵ଴଺ = ͸ͺ Ɇȼɬ ∙ ɦɟɫ

ɝɨɞ
                                 (2.20) 

 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
ɪɟɦܨ 

ɩɪɨɟɤɬ. = 𝑁ౣaxɪɚɛ଺ ∙ ͳ ɦɟɫ = ହଷଶ଺ = ͺͻ Ɇȼɬ ∙ ɦɟɫ
ɝɨɞ

                                (2.21) 

           
Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɐ:  
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ɪɟɦܨ 
Ɍɗɐ = 𝑁ౣaxɪɚɛ଺ ∙ ͳ ɦɟɫ = ହଵ଼଺ = ͺ͸ Ɇȼɬ ∙ ɦɟɫ

ɝɨɞ
                                (2.22) 

 
ȼɫɟ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ Ⱥ.5 ɩɪɢɥɨɠɟɧɢɟ Ⱥ. Ƚɪɚɮɢɤ 

ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.2: 
 

 
Ɋɢɫɭɧɨɤ 2.2 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ 
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Ɇɟɫɹɰ

Ɋɟɦɨɧɬɧɵɣ ɪɟɡɟɪɜ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ Ɋɟɦɨɧɬɧɵɣ ɪɟɡɟɪɜ ɩɪ.Ƚɗɋ
Ɋɟɦɨɧɬɧɵɣ ɪɟɡɟɪɜ Ɍɗɐ Ⱥɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ Ɍɗɐ
Nɧɚɝɪ cɭɳ. Ƚɗɋ, Ɇȼɬ ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɩɪ.Ƚɗɋ
Nɫɭɳ. Ƚɗɋ, Ɇȼɬ ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ
Ɍɗɐ
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2.2.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ȼɢɣɫɤɨɣ Ƚɗɋ 
 
Ƚɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɫɨɜɦɟɳɟɧɧɨɝɨ ɫ ɂɄɇ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ˓ܰ˃˄˅˞˕ ɩɪɟɞɫɬɚɜɥɟɧ 

ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ ɪɢɫɭɧɨɤ Ⱥ.1. ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ ɫɭɦɦɵ:  

 ˖ܰ˔˕.ʒЭʠ = ˅ܰ˞˕.˓˃˄ʒЭʠ + ˓ܰˈˊʒЭʠ = ͷͷͶ + ͳ͸ = ͷ͹Ͳ ʛʑ˕                                          (2.23) 

 
ɝɞɟ    ܰ ˓˃˄˅˞˕ – ɷɬɨ ɦɚɤɫɢɦɚɥɶɧɚɹ ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ; 
         ˓ܰˈˊ – ɪɟɡɟɪɜɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ. 
 

2.2.6 ȼɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ 
ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ, ɨɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ 

 
Ɂɚɞɚɱɚ ȼɗɊ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ – ɨɩɪɟɞɟɥɢɬɶ 

ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ. 
Ɋɚɫɫɦɨɬɪɢɦ ɞɜɚ ɪɟɠɢɦɚ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: ɩɨ ɨɬɦɟɬɤɚɦ ɢ ɩɨ 

ɦɨɳɧɨɫɬɹɦ ɜ ɩɟɪɢɨɞ ɧɚɩɨɥɧɟɧɢɹ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ – ɪɟɡɭɥɶɬɚɬɵ ɤɨɬɨɪɵɯ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ Ⱥ.6 ɢ Ⱥ.7 ɩɪɢɥɨɠɟɧɢɹ Ⱥ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  

ɉɨ ɞɚɧɧɵɦ ɪɚɫɱɟɬɚɦ ɩɨɫɬɪɨɢɦ ɝɪɚɮɢɤɢ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ ɧɚ ɪɢɫɭɧɤɟ 2.3 ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɢ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɚɯ ɩɨ 
ɦɨɳɧɨɫɬɹɦ. 

 

 
Ɋɢɫɭɧɨɤ 2.3 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɭɫɥɨɜɢɹɯ ɦɚɥɨɣ ɢ 

ɫɪɟɞɧɟɣ ɜɨɞɧɨɫɬɹɯ. 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ Ƚɗɋ 
 
3.1 ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ 
 
3.1.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ Ȼɢɣɫɤɨɣ Ƚɗɋ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ 
 
ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ, 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɞɥɹ ɷɬɨɝɨ ɫɬɪɨɢɦ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɤɚɡɚɧɢɟɦ ɥɢɧɢɣ 
ɨɝɪɚɧɢɱɟɧɢɣ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɟ ɧɚ ɪɢɫɭɧɤɟ 3.1. 

Ƚɢɞɪɨɬɭɪɛɢɧɚ ɜɵɛɪɚɧɚ, ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɧɚ 
ɫɬɚɧɰɢɢ ɢ ɨɬɧɨɲɟɧɢɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɤ ɩɪɟɞɟɥɶɧɨɦɭ ɧɚɩɨɪɭ ɬɭɪɛɢɧɵ. ɉɪɢ 
ɷɬɨɦ ɟɫɥɢ ɷɬɨ ɨɬɧɨɲɟɧɢɟ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɛɨɥɶɲɟ, ɡɧɚɱɢɬ, ɞɚɧɧɵɣ ɬɢɩ 
ɬɭɪɛɢɧɵ ɧɟ ɩɨɞɯɨɞɢɬ. 

Ⱦɢɚɩɚɡɨɧɭ ɧɚɩɨɪɨɜ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɊɈ115-ȼ ɢ ɉɅȾ90-ȼ-45⁰ ɫɨ ɫɥɟɞɭɸɳɢɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 3.1. 

 
Ɍɚɛɥɢɰɚ 3.1 – Ⱦɚɧɧɵɟ ɪɚɫɱёɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ ȼȻ ɢ ɇȻ ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɪɚɫɱɟɬɧɨɣ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ 

Ƚɗɋ ܳʜʐ,  ˏଷ/ܿ 
ܼʜʐ, ˏ  ʜʜʞʢ, ˏ ʜʢʛʝ , ,ܪ ˅ʑʐяːܪ ˏ ˏ ܳ, ˏଷ/ܿ ܪ, ˏ ܳ, ˏଷ/ܿ 

0 405,01 86 78 82 85 727 79 795 
150 406,52 85 77 80 83 745 77 785 
300 407,41 84 76 79 81 763 75 775 
450 407,97 83 75 79 79 783 73 764 
600 408,35 83 75 78 77 803     
750 408,66 82 75 78         
900 408,95 82 74 78         
1050 409,23 82 74 78         
1200 409,51 82 74 77         
1350 409,77 81 73 77         

 
ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɧɚ ɪɢɫɭɧɤɟ 3.1 ɨɩɪɟɞɟɥɹɟɦ: 
– ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫a୶ = ͺͶ,Ͳ ɦ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 

ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɇɉɍ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɯɨɞɭ 
ɫɚɧɢɬɚɪɧɨɝɨ ɩɨɩɭɫɤɚ; 

– ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ Hɪɚɫɱ = ͹ͺ,Ͳ ɦ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ 
ɧɚɩɨɪɚ; 
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– ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫i୬ = ͹Ͷ,ͻ ˏ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɍɆɈ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ. 

– ɦɢɧɢɦɚɥɶɧɵɣ ɢ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞɵ ɪɚɜɧɵ 240 ɢ 790 ɦ3/ɫ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 

 
Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 

 
3.1.2 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 
 
Ɉɫɧɨɜɧɵɦ ɤɪɢɬɟɪɢɟɦ, ɩɨ ɤɨɬɨɪɨɦɭ ɜɵɛɢɪɚɟɬɫɹ ɬɚ ɢɥɢ ɢɧɚɹ ɝɢɞɪɨɬɭɪɛɢɧɚ, 

ɹɜɥɹɟɬɫɹ ɩɪɟɞɟɥɶɧɵɣ ɧɚɩɨɪ ܪ˒˓ˈˇ, ɩɪɢ ɤɨɬɨɪɨɦ ɪɚɛɨɬɚɟɬ ɬɭɪɛɢɧɚ. Ⱥ ɬɚɤɠɟ 
ɨɬɧɨɲɟɧɢɟ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɧɚ ɫɬɚɧɰɢɢ ܪ௠𝑖௡ ɤ ɩɪɟɞɟɥɶɧɨɦɭ ɧɚɩɨɪɭ ܪ˒˓ˈˇ, 
ɩɪɢ ɤɨɬɨɪɨɦ ɦɨɠɟɬ ɝɢɞɪɨɬɭɪɛɢɧɚ, ɤɨɬɨɪɨɟ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ ɨɩɪɟɞɟɥёɧɧɨɝɨ 
ɡɧɚɱɟɧɢɹ. 

Ⱦɢɚɩɚɡɨɧɭ ɧɚɩɨɪɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɭɪɛɢɧɵ: 
 Ɋɚɞɢɚɥɶɧɨ-ɨɫɟɜɚɹ ɊɈ115-ȼ-560 
 ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ ɞɢɚɝɨɧɚɥɶɧɚɹ ɉɅȾ90-ȼ45-560. 
ɇɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɨɬɧɨɲɟɧɢɟ ܪ௠𝑖௡/ܪ˒˓ˈˇ (ɫɦ. 3.1). Ɉɧɨ ɞɨɥɠɧɨ ɛɵɬɶ 

ɧɟ ɦɟɧɶɲɟ ɡɚɞɚɧɧɵɯ ɡɧɚɱɟɧɢɣ: 
ˇˈ˓˒ܪ௠𝑖௡ܪ  = ͹Ͷ,ͻͻͲ = Ͳ,ͺ͵     (3.1) 
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Ⱦɨɩɭɫɬɢɦɨɟ ɨɬɧɨɲɟɧɢɟ ɞɥɹ ɊɈ115-ȼ ɢ  ɉɅȾ90-ȼ45 ு೘𝑖೙ு˒˓ˈˇ ൒ Ͳ,ͷ. 

 
Ⱦɟɥɚɟɦ ɜɵɜɨɞ, ɱɬɨ ɜɵɛɪɚɧɧɵɟ ɬɭɪɛɢɧɵ ɩɨ ɧɚɩɨɪɚɦ ɭɞɨɜɥɟɬɜɨɪɹɟɬ 

ɭɫɥɨɜɢɸ. ɉɚɪɚɦɟɬɪɵ ɦɨɞɟɥɟɣ ɜɵɛɪɚɧɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2 
 
Ɍɚɛɥɢɰɚ 3.2 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧ. 

ɉɚɪɚɦɟɬɪ ɊɈ115-ȼ ɉɅȾ90-ȼ-45⁰ 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ Hɩɪɟɞ 115 90 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ Hmin/Hmax 0,8 0,5 

Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ 
ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 

n'1o, ɦɢɧ-1 
 

75 
111 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ ηɦɨ 0,921 0,906 
ɉɪɢɜɟɞɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ 

ɪɚɫɯɨɞ 
Q'1max, ɥ/ɫ 1080 1600 

ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɊɄ D'1ɦ, ɦ 0,5156 0,46 

ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ Hɦ, ɦ 4 12 

 
ɉɪɨɢɡɜɨɞɢɦ ɩɨɞɛɨɪ ɜɚɪɢɚɧɬɨɜ ɬɭɪɛɢɧ, ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ ɩɨɥɭɱɟɧɧɨɦ ɜɵɲɟ 

ɞɢɚɩɚɡɨɧɟ ɧɚɩɨɪɨɜ. ɉɚɪɚɦɟɬɪɵ ɦɨɞɟɥɟɣ ɷɬɢɯ ɝɢɞɪɨɬɭɪɛɢɧ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 3.2. Ɂɚɞɚɟɦɫɹ ɪɹɞɨɦ ɫɬɚɧɞɚɪɬɧɵɯ ɡɧɚɱɟɧɢɣ ɞɢɚɦɟɬɪɨɜ D1 ɢ ɞɥɹ ɤɚɠɞɨɝɨ 
ɞɢɚɦɟɬɪɚ ɪɚɫɫɱɢɬɵɜɚɟɦ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: 

Ɇɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ 
 ௔ܰ′ = ͻ,ͺͳ ∙ Q୍ ɪ′ ∙ Dଵଶ ∙ H୮ଵ,ହ ∙ η˕ ∙ ηˆ,       (3.2) 

 
ɝɞɟ    Q'I ɪ – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; 

ɬ – ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 
ɝ – ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ. 
 
ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ 
 

η˕ = ͳ − ሺͳ − ηˏሻ (ሺͳ − εሻ + ε√஽భˏˑˇ஽భఱ ∙ √ୌˏˑˇʜ˓భబ ∙ √ νːνˏˑˇఱ ) , 
   

(3.3) 

 
ɝɞɟ    ɦ - ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 

D1ɦɨɞ – ɞɢɚɦɟɬɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 
ɇɦɨɞ – ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 
D1 – ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 
ɇɪ – ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; 
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νɧ, νɦɨɞ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 
ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ, ɤɨɬɨɪɵɟ ɡɚɜɢɫɹɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɵɯ ɢ 
ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ; 𝜺 – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (𝜺 = 0,75). 

Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ  
 Z′ɚɝɪ = NɭɫɬNɚɝɪ

 ,  (3.4) 

 
ɝɞɟ    Nɭɫɬ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ (Nɭɫɬ =570 Ɇȼɬ) 

Naɝɪ - ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ. 
Ɋɚɫɫɱɢɬɚɧɧɨɟ ɡɧɚɱɟɧɢɟ Z’ɚɝɪ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ (Za) 
ɉɨɫɥɟ ɱɟɝɨ ɭɬɨɱɧɹɟɬɫɹ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ: 
 ௔ܰ = 𝑁˖˔˕௓𝑎    (3.5) 

 
ɉɨɩɪɚɜɤɚ ɄɉȾ 
 ∆ଵ= ηɧηɦ

     (3.6) 

 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ (ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɨɤɪɭɝɥɟɧɢɟɦ ɞɨ ɫɬɚɧɞɚɪɬɧɨɝɨ 

ɡɧɚɱɟɧɢɹ) 
 n′ = ୬I ˓′ √Δభ∙ɇɪDభ  , (3.7) 

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

Ɇɚɤɫɢɦɚɥɶɧɚɹ, ɪɚɫɱɟɬɧɚɹ ɢ ɦɢɧɢɦɚɥɶɧɚɹ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ: 
 n୍ ୫a୶′ = ୬˔ˋː˘Dభሺ∆′∙ୌౣi౤ሻబ.ఱ  (3.8) 

 n୍ ˓˃˔˚′ = ୬˔ˋː˘Dభ(∆′∙ୌ˓)బ.ఱ  (3.9) 

 n୍ ୫i୬′ = ୬˔ˋː˘Dభሺ∆′∙ୌౣaxሻబ.ఱ  (3.10) 

 
ɩɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ 
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Q′୍ ୮ ∙ η˕ = Naଽ,଼ଵ∙Dభమ∙ୌpభ,ఱ∙ηˆ ˔˓  (3.11) 

 
ɩɪɨɢɡɜɟɞɟɧɢɟ ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɝɟɧɟɪɚɬɨɪɭ 
 Q′୍ ∙ η˕ = Naଽ,଼ଵ∙Dభమ∙ୌౣaxభ,ఱ ∙ηˆ ˔˓  (3.12) 

 
ɩɪɢɜɟɞɟɧɧɵɟ ɪɚɫɯɨɞɵ 
 Q′୍ ୫a୶ = Qౣi౤୬∙Dభమ∙√ୌౣi౤∙Δ′  (3.13) 

 Q′୍ ୫i୬ = Qౣi౤୬∙Dభమ∙√ୌౣax∙Δ′  (3.14) 

 
ɇɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɩɪɨɜɨɞɢɦ ɥɢɧɢɢ n’Imax, n'Ip, 

n’Imin. Ɉɩɪɟɞɟɥɹɟɦ ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɨɥɨɠɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ 
ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɧɚ ɥɢɧɢɢ n’p ɩɨɞɛɢɪɚɟɦ ɬɚɤɨɟ ɫɨɱɟɬɚɧɢɟ, ɱɬɨɛɵ 
ɜɵɩɨɥɧɹɥɨɫɶ ɪɚɜɟɧɫɬɜɨ (3.11). 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɢ ɫɬɪɨɢɦ ɥɢɧɢɸ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɥɢɧɢɢ n’Imin 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɧɚɩɨɪɭ Hmax, ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɧɚɯɨɞɢɦ ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ 
ɩɨ ɭɪɚɜɧɟɧɢɸ (3.12). 

Ʌɢɧɢɸ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɫ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
ɩɟɪɟɫɱɢɬɚɟɦ ɜ ɤɨɨɪɞɢɧɚɬɵ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɥɹ ɞɜɭɯ ɡɧɚɱɟɧɢɣ 
ɧɚɩɨɪɚ Hmin ɢ Hmax ɩɨ ɮɨɪɦɭɥɚɦ (3.13) ɢ (3.14) ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ɋɚɫɱɟɬɵ ɉɅȾ90-ȼ ɢ ɊɈ115-ȼ ɧɟɫɤɨɥɶɤɢɯ ɞɢɚɦɟɬɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɩɪɢɥɨɠɟɧɢɢ Ȼ ɬɚɛɥɢɰɚɯ Ȼ.1 ɢ Ȼ.2 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ɋɨɩɨɫɬɚɜɥɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɬɭɪɛɢɧ: 
 Ɇɚɤɫɢɦɚɥɶɧɵɣ ɄɉȾ; 
 Ɉɩɬɢɦɚɥɶɧɚɹ ɪɚɛɨɱɚɹ ɡɨɧɚ ɬɭɪɛɢɧɵ; 
 ɍɫɥɨɜɢɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɩɨɫɬɪɨɟɧɢɣ ɪɚɛɨɱɢɯ ɡɨɧ ɪɚɡɥɢɱɧɵɯ ɞɢɚɦɟɬɪɨɜ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɟɤɨɬɨɪɵɟ ɬɭɪɛɢɧɵ ɜɵɛɵɜɚɸɬ ɢɡ ɪɚɫɫɦɨɬɪɟɧɢɹ, ɬɚɤ ɤɚɤ ɪɚɛɨɱɚɹ 
ɬɨɱɤɚ ɜɵɯɨɞɢɬ ɡɚ ɥɢɧɢɸ ɨɝɪɚɧɢɱɟɧɢɹ ɦɨɳɧɨɫɬɢ ɥɢɛɨ ɧɚɯɨɞɢɬɫɹ ɡɚ ɩɪɟɞɟɥɚɦɢ 
ɡɨɧɵ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɞɨɥɠɢɦ ɪɚɫɱɟɬ ɞɥɹ ɫɥɟɞɭɸɳɢɯ 
ɬɭɪɛɢɧ: ɉɅȾ90-ȼ-560, ɊɈ115-ȼ-560. 

 
3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 

ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟё ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 
 
ɑɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɨɬɦɟɬɤɭ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɧɭɠɧɨ ɭɱɟɫɬɶ ɟё 

ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ: 
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ˍ˓ݖߘ  = ʜʐሺܳʜʐሻݖߘ +  ௦,  (3.15)ܪ
 
ɝɞɟ ݖߘʜʐሺܳʜʐሻ– ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ 
ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ; 

 :௦– ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɞɥɹ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧܪ 
௦ܪ  = ͳͲ,͵ − ∇ʜʐଽ଴଴ − 𝜎 ∙ ܪ − ͳ,ͷ + ܼ˘˒ (3.16) 

 
Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɞɥɹ ɬɭɪɛɢɧɵ ɉɅȾ90-ȼ-560 

ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 3.4 ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɥɹ ɨɞɧɨɝɨ ɢɡ ɬɪɟɯ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ 
ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ. 

 
Ɍɚɛɥɢɰɚ 3.4 Ɂɧɚɱɟɧɢɹ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɞɥɹ ɬɭɪɛɢɧɵ ɉɅȾ90-ȼ-560 

 ns' ߜ Q' Q ∇ ɇs Ɉɬɦɟɬɤɚ ɭɫɬ ɊɄ 
ɇɦɚɤɫ 82 0,170 0,87 250,0547 406,5 -5,24 401,26 
ɇɪɚɫɱ 85 0,22 0,97 268,7412 406,59 -7,74 398,85 
ɇɦɢɧ 87 0,21 0,95 257,8342 406,51 -6,69 399,82 

 
3.3 ȼɵɛɨɪ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 
Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɹɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɟɣ ɱɚɫɬɶɸ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ 

ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɩɨɷɬɨɦɭ ɜɵɛɢɪɚɸɬ ɟɝɨ ɫ ɨɫɨɛɨɣ ɬɨɱɧɨɫɬɶɸ. 
Ⱦɥɹ ɜɵɛɨɪɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɫɥɟɞɭɸɳɢɟ ɞɚɧɧɵɟ: 

ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɢ ɱɢɫɥɨ ɩɚɪ ɩɨɥɸɫɨɜ. 
ɑɢɫɥɨ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
݌  = ଺଴଴଴௡ = ͶͶ,                                                                                                                                  (3.17) 

 
ɝɞɟ ݊ – ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɚɝɪɟɝɚɬɚ. 

 
ɉɨ ɤɚɬɚɥɨɝɭ ɩɪɢɧɹɥɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-960/190-44. ɇɨɦɢɧɚɥɶɧɵɟ 

ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.4. 
 

Ɍɚɛɥɢɰɚ 3.4 – ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ-960/190-44 
Ⱥɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ Ɋɧɨɦ, Ɇȼɬ 190 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cosφɧɨɦ 0,85 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ nɧɨɦ, ɨɛ/ɦɢɧ 136,4 
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3.4 ȼɵɛɨɪ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ɇɚɢɛɨɥɟɟ ɤɪɭɩɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɩɨ ɝɚɛɚɪɢɬɚɦ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɝɢɞɪɨɬɭɪɛɢɧ ɹɜɥɹɟɬɫɹ ɦɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ (Ɇɇɍ), ɪɚɡɦɟɳɟɧɢɟ ɤɨɬɨɪɨɣ 
ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ 
Ƚɗɋ. Ɉɧɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɞɚɱɭ ɦɚɫɥɚ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɜ ɫɢɫɬɟɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɬɭɪɛɢɧ (ɧɚɩɪɢɦɟɪ, ɫɟɪɜɨɦɨɬɨɪɨɜ ɇȺ). 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ [7] ɨɩɪɟɞɟɥɟɧɚ ɦɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ Ɇɇɍ6,3/1-40-8-
2. Ⱦɚɧɧɚɹ ɦɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɧɨɦɢɧɚɥɶɧɵɦ ɨɛɴɟɦɨɦ 6,3 ɦ3, ɞɚɜɥɟɧɢɟ 40 
ɤɝɫ/ɫɦ2. 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ   
 
4.1 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ 
 
ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ Ƚɗɋ ɫɬɪɨɹɬɫɹ ɩɨ ɛɥɨɱɧɨɦɭ ɩɪɢɧɰɢɩɭ. ȼɫɟ 

ɝɟɧɟɪɚɬɨɪɵ ɫɨɟɞɢɧɹɸɬɫɹ ɜ ɛɥɨɤɢ ɫ ɩɨɜɵɲɚɸɳɢɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ, 
ɩɚɪɚɥɥɟɥɶɧɚɹ ɪɚɛɨɬɚ ɛɥɨɤɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɜɵɫɨɤɨɦ ɧɚɩɪɹɠɟɧɢɢ, ɝɞɟ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɢɫɥɚ ɢ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɩɪɢɦɟɧɟɧɢɟ ɩɨɥɭɱɢɥɢ 
ɩɪɨɫɬɵɟ ɛɥɨɤɢ, ɜ ɤɨɬɨɪɵɯ ɤɚɠɞɨɦɭ ɝɟɧɟɪɚɬɨɪɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɜɵɲɚɸɳɢɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ, ɚ ɬɚɤɠɟ ɭɤɪɭɩɧёɧɧɵɟ ɛɥɨɤɢ ɫ ɧɟɫɤɨɥɶɤɢɦɢ ɝɟɧɟɪɚɬɨɪɚɦɢ, 
ɩɪɢɫɨɟɞɢɧёɧɧɵɦɢ ɤ ɨɛɳɟɦɭ ɬɪёɯɮɚɡɧɨɦɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɭ ɢɥɢ ɝɪɭɩɩɟ ɢɡ 
ɨɞɧɨɮɚɡɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 

Ⱦɥɹ Ȼɢɣɫɤɨɣ Ƚɗɋ ɫ ɱɢɫɥɨɦ ɚɝɪɟɝɚɬɨɜ, ɪɚɜɧɨɦɭ 3, ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɧɚɞɟɠɧɨɫɬɢ ɩɟɪɟɞɚɱɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɪɚɫɫɦɨɬɪɢɦ ɜɚɪɢɚɧɬ – ɫɯɟɦɭ ɫ ɨɞɢɧɨɱɧɵɦɢ 
ɛɥɨɤɚɦɢ.  

ȼɵɛɨɪ ɧɚɩɪɹɠɟɧɢɹ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɨɛɭɫɥɨɜɥɟɧ ɧɚɥɢɱɢɟɦ 
ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ (80 ɤɦ) ɩɨɞɫɬɚɧɰɢɢ ɉɋ - Ƚɨɪɧɚɹ 220ɤȼ, ɢɦɟɸɳɟɣ 
ɫɜɹɡɶ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ ɪɟɫɩɭɛɥɢɤɢ Ⱥɥɬɚɣ. 

 
4.1.1 ȼɵɛɨɪ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 
 
ɉɨ ɩɪɨɜɟɞɟɧɧɵɦ ɪɚɧɟɟ ɪɚɫɱɟɬɚɦ ɜɵɛɢɪɚɟɬɫɹ ɫɢɧɯɪɨɧɧɵɣ ɝɟɧɟɪɚɬɨɪ ɋȼ-

960/190-44. ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 
 
Ɍɚɛɥɢɰɚ 4.1 - ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ɋȼ-960/190- 44 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ Sɧɨɦ Ɇȼ∙Ⱥ 223 

ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɚɹ ɦɨɳɧɨɫɬɶ Ɋɧɨɦ Ɇȼɬ 190 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫosφ ɨ.ɟ. 0,85 
ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ nɧɨɦ ɨɛ/ɦɢɧ 136,4 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ Uɧɨɦ ɤȼ 15,75 

ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

x”d ɨ.ɟ. 0,24 

x’d ɨ.ɟ. 0,33 

xd ɨ.ɟ. 1,01 

 
4.1.2 ȼɵɛɨɪ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

 
ɉɨ ɤɚɬɚɥɨɝɭ ɈȺɈ «ɗɅȿɄɌɊɈɁȺȼɈȾ» ɜɵɛɢɪɚɟɬɫɹ ɫɢɥɨɜɨɣ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɐ-225000/220.  

 Ɍ – ɬɪɟɯɮɚɡɧɵɣ; 
 Ⱦ - ɞɭɬɶɟ; 
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 ɐ – ɰɢɪɤɭɥɹɰɢɹ ɦɚɫɥɚ ɩɪɢɧɭɞɢɬɟɥɶɧɚɹ; 
 225000 - ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɤȼȺ; 
 220 -  ɡɧɚɱɟɧɢɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɤȼ. 

 
ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2: 
 

Ɍɚɛɥɢɰɚ 4.2 - ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-225000/220 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ Sɧɨɦ Ɇȼ∙Ⱥ 225 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜɵɫɲɟɣ 

ɨɛɦɨɬɤɢ 
Uɜɧ ɤȼ 242 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɢɡɲɟɣ 
ɨɛɦɨɬɤɢ 

Uɧɧ ɤȼ 15,75 

ɇɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ Uɤ % 10,5 

ɉɨɬɟɪɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ Δܲɤ ɤȼɬ 530 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ Δܲɯ ɤȼɬ 110 

Ɍɨɤ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ܫɯ % 0,3 

 
4.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɫɬɚɧɰɢɢ 
 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦ 

ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɫɬɚɧɰɢɢ ɢ ɜɵɛɢɪɚɟɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɜ ɫɥɭɱɚɟ ɚɜɚɪɢɣɧɨɣ 
ɫɢɬɭɚɰɢɢ, ɜɫɟ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɧɵ ɦɨɝɥɢ ɜɨɡɥɚɝɚɬɶɫɹ ɧɚ ɨɞɢɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ.  ɋ 
ɭɱɟɬɨɦ ɷɬɨɝɨ ɭɫɥɨɜɢɹ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɪɚɫɱɟɬ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɫɬɚɧɰɢɢ ɢ ɩɨɫɥɟ 
ɱɟɝɨ ɜɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 

 ʠܲʜ̝̞˃ː˙ˋˋ = ̟ܲ ˔˕˃ːˑ˅ˎˈːː˃я ∙ ͷ͹Ͳ ∙ Ͳ,Ͳͳ = ͷ,͹Ͳ ʛʑ˕                                           ሺͶ.ͳሻ  
 
ɉɨ ɩɨɥɭɱɟɧɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ.  
 
ɉɨ ɩɨɞɯɨɞɹɳɟɣ ɦɨɳɧɨɫɬɢ ɜɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌɋɁ – 

10000/15,75/6,3/0,4 
 
Ɋɚɫɲɢɮɪɨɜɤɚ ɌɋɁ – 10000/15,75/6,3/0,4 
 Ɍ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ. 
 ɋ-ɫɭɯɨɣ. 
 Ɂ-ɡɚɳɢɳёɧɧɵɣ. 
 10000- ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɤȼȺ. 
 6,3/0,4 - ɡɧɚɱɟɧɢɟ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɤȼ. 
 15,75/6,3 - ɡɧɚɱɟɧɢɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɤȼ. 
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ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ – 10000/15,75/6,3/0,4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.3. 
 
Ɍɚɛɥɢɰɚ 4.3-ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɌɋɁ – 10000/15,75/6,3 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ ɌɋɁ – 2000/15,75/6,3 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ 
ɦɨɳɧɨɫɬɶ ܵːˑˏ, ʛʑʏ 10 

ȼɵɫɲɟɟ ɧɚɩɪɹɠɟɧɢɟ Uɜɵɫ, ɤȼ 15,75 

ɇɢɡɲɟɟ ɧɚɩɪɹɠɟɧɢɟ Uɧɢɡ, ɤȼ 6,3 

ɉɨɬɟɪɢ ɚɤɬɢɜɧɨɣ 
ɦɨɳɧɨɫɬɢ 

∆P, ɤȼɬ 14 

ɉɨɬɟɪɢ ɚɤɬɢɜɧɨɣ 
ɦɨɳɧɨɫɬɢ ɧɚ ɯɨɥɨɫɬɨɦ 

ɯɨɞɭ 
∆Pɯ, ɤȼɬ 2,7 

ɉɨɬɟɪɢ ɬɨɤɚ ɧɚ ɯɨɥɨɫɬɨɦ 
ɯɨɞɭ 

∆Iɯ, % 1,4 

ɇɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ 
ɡɚɦɵɤɚɧɢɹ 

∆Uɤ, % 6 

 
4.3 ȼɵɛɨɪ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ Ɋɍ ȼɇ 
 
ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɧɚ Ɋɍ: 
 ܵΣ = Σʟʒ − ʟ˔.ː. = ͷ͹Ͳ − ͷ,Ͷͺ = 565,52 ʛʑ ∙ ʏ                                             ሺͶ.ʹሻ  
 
ɇɚɬɭɪɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ɩɟɪɟɞɚɜɚɟɦɚɹ ɩɨ 1 ɰɟɩɢ 220 ɤȼ ܲː ˃˕ = ͳ͵ͷ Ɇȼɬ.  
ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 220 ɤȼ: 
 nˎ= ௌ∑𝑃˒ˈ˓ˈˇ∙𝑘೎೚𝑠 ሺ𝜑ሻ + ͳ = ହସଶ,ହଶభయఱ∙భ,మబ,8ఱ + ͳ = Ͷ                                                                         ሺͶ.͵ሻ 

 

ɉɪɢɧɢɦɚɟɬɫɹ 4-ɯ ɰɟɩɧɚɹ ȼɅ 220 ɤȼ. 
Ɋɚɛɨɱɢɣ ɬɨɤ ɥɢɧɢɢ: 
˄˃˓ܫ  = ʟΣ௡ˎ∙√ଷ∙௎ːˑˏ = ହସଶହଶ଴ଶ∙√ଷ∙ଶଶ଴ = ͵ͷͷ,ͻ͵ ʏ                                                               ሺͶ.Ͷሻ  

 
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɥɢɧɢɢ: 
˚˔˃˓ܫ  = α˕ ∙ α𝑖 ∙ ˄˃˓ܫ = ͳ,Ͳ ∙ ͳ,Ͳͷ ∙ ͵ʹͳ,ͷͳ = ͵͹͵,͹͵ ʏ,                                  ሺͶ.ͷሻ    
 

ɝɞɟ    α˕ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ; α𝑖 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦɚɤɫɢɦɭɦɟ ɧɚɝɪɭɡɤɢ. 
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ɉɨɫɥɟɚɜɚɪɢɣɧɵɣ ɬɨɤ: 
.˅˃.˒ܫ  = ʟΣሺ௡ˎ−ଵሻ∙√ଷ∙௎ːˑˏ = ହସଶହଶ଴ሺସ−ଵሻ∙√ଷ∙ଶଶ଴ = Ͷ͹Ͷ,ͷͺ ʏ                                                ሺͶ.͸ሻ  

 
ɉɪɢɧɢɦɚɟɬɫɹ ɩɪɨɜɨɞ ɦɚɪɤɢ Ⱥɋ-400/18. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɜ ɬɚɛɥɢɰɟ 4.4: 
 

Ɍɚɛɥɢɰɚ 4.4 – ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ-400/18 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 

ɍɞɟɥɶɧɨɟ ɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ rɭɞ Ɉɦ/ɤɦ 0,07 
ɍɞɟɥɶɧɨɟ ɪɟɚɤɬɢɜɧɨɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
xɭɞ Ɉɦ/ɤɦ 0,4 

ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɬɨɤ Iɞɨɩ Ⱥ 830 

 
4.4 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɧɚ ɨɫɧɨɜɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 

ɫɪɚɜɧɟɧɢɹ ɜɚɪɢɚɧɬɨɜ 
 
Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɜɵɛɪɚɬɶ ɫɯɟɦɭ ɢɡ ɜɚɪɢɚɧɬɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ 
ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ. ɂɡ ɞɜɭɯ ɜɚɪɢɚɧɬɨɜ ɜɵɛɢɪɚɟɬɫɹ 

ɬɚɤɨɣ, ɭ ɤɨɬɨɪɨɝɨ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɛɭɞɭɬ ɦɟɧɶɲɟ.  
Ⱦɥɹ ɩɟɪɜɨɝɨ ɜɚɪɢɚɧɬɚ ɩɪɢ ɤɨɥɢɱɟɫɬɜɟ ɩɪɢɫɨɟɞɢɧɟɧɢɢ n=6 ɩɪɢɧɢɦɚɟɦ 

ɫɯɟɦɭ Ɋɍ ɨɞɢɧɨɱɧɨɝɨ ɛɥɨɤɚ.  
Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ: 
 ʙ = ʙʡ ∙ ݊ + ʙʠʜ ∙ ݉ + ʙʟʢ ∙ ݐ = ͶͺͶ͹ͳ͵ͲͲ ∙ ͵ + ͳͲͷͲͲͲͲ ∙ ʹͲ +ͳ͹͸ͲͲͲͲͲ ∙ ͹ = ͵ʹͶͷ͸͵ͻͲͲ ˓;                                                                                      ሺͶ.͹ሻ  
  

ɝɞɟ     n – ɤɨɥɢɱɟɫɬɜɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; 
Kt- ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
m – ɱɢɫɥɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 
Kɫɧ- ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 
Ʉɪɭ – ɫɬɨɢɦɨɫɬɶ ɹɱɟɣɤɢ ɄɊɍ 

 
4.5 Ɋɚɫɱёɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɞɥɹ ɜɵɛɨɪɚ ɷɥɟɬɪɢɱɟɫɤɢɯ 

ɚɩɩɚɪɚɬɨɜ 
 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɧɚ ɲɢɧɚɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ ɢ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɝɥɚɜɧɵɯ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢɫɩɨɥɶɡɨɜɚɧ 
ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ «RastrWin3» ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.5.  
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Ɍɚɛɥɢɰɚ 4.5 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɬɨɤɨɜ ɄɁ 
ȼɢɞ ɧɟɫɢɦɦɟɬɪɢɢ Ɍɨɱɤɚ ɄɁ I˒.ˑ, ˍʏ i˖ 

Ɉɞɧɨɮɚɡɧɨɟ ɄɁ ɄɊɍɗ 220 ɤȼ 6,61 10,28 
Ɍɪɟɯɮɚɡɧɨɟ ɄɁ ɄɊɍɗ 220 ɤȼ 4,41 6,68 
Ɍɪɟɯɮɚɡɧɨɟ ɄɁ ȼɵɜɨɞɚ ɝɟɧɟɪɚɬɨɪɨɜ  10,48 26,68 

 
4.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱёɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥɟɧɧɨɝɨ 

ɪɟɠɢɦɨɜ 
 
ɉɪɢ ɜɵɛɨɪɟ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ 

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

ɩɪɢ ɪɚɛɨɬɟ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɫɧɢɠɟɧɧɨɦ ɧɚ 5% ɧɚɩɪɹɠɟɧɢɢ: 
 Iˆ,˓˃˄ ୫a୶ = ͳ,Ͳͷ ∙ Iˆ,ːˑˏ                                                                                 (4.8) 
 Iˆ,˓˃˄ ୫a୶ = ͳ,Ͳͷ ∙ ͸,Ͷͺ = ͸,ͺͲͶ ˍʏ  
 
Ɋɚɛɨɱɢɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 

 I˓˃˄ ୫a୶ ሺʟʢʑʜሻ = Sˆ,ːˑˏ√ଷ∙U˕,ːˑˏ = ଶଶଷ√ଷ∙ଶସଶ = Ͳ,ͷͶ ˍʏ                                                   ሺͶ.ͻሻ 

 
Ɋɚɛɨɱɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɜ ɥɢɧɢɢ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 220ɤȼ: 
 

 I˓˃˄.௠௔௫ = S∑ሺ୬ˎሻ∙√ଷ∙Uːˑˏ = ହସଶ,ହଶସ∙√ଷ∙ଶସଶ = Ͳ,͵ʹ ˍʏ                                                    ሺͶ.ͳͲሻ 

  
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɣ 

ɢɡ ɥɢɧɢɢ ɫɜɹɡɢ: 
 

 I˓˃˄.˖˕ˉ = S∑ሺ୬ˎ−ଵሻ∙√ଷ∙Uːˑˏ = ହସଶ,ହଶଷ∙√ଷ∙ଶସଶ = Ͳ,Ͷ͵ ˍʏ                                                 ሺͶ.ͳͳሻ 

 
4.7 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 

ɧɚɩɪɹɠɟɧɢɢ 15,75 ɤȼ 
 
Ɋɚɡɴɟɞɢɧɢɬɟɥɢ ɜɵɛɢɪɚɸɬɫɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɢ ɬɨɤɭ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ 

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

ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɈȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» ɞɥɹ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɵɛɢɪɚɟɦ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȽȽ–10 ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊɁ–10/4000 ɍ3. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.6.  
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ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɪɚɡɶɟɞɟɧɢɬɟɥɹ ɊȼɊɁ-20/8000 ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɜ ɬɚɛɥɢɰɟ 4.7.  

ɉɪɢɛɨɪɵ ɭɫɬɨɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
4.8. 
 
Ɍɚɛɥɢɰɚ 4.6 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ȼȽȽ-10 

ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ U˔ˈ˕ˋ ːˑˏ Uːˑˏ = ͳͷ,͹ͷ ɤȼ Uːˑˏ = ʹͲ ɤȼ Iˆ.˓˃˄ Iːˑˏ = 6,804 Ⱥ Iːˑˏ = ͳͲͲͲͲ Ⱥ I୬଴ I˒˓.˔ˍ˅ = ͵ͻ,Ͳ͸ ɤȺ I˒˓.˔ˍ˅ = ͻͲ ɤȺ i୷ i˒˓.˔ˍ˅ = ͳͲͻ,ͲͶ ɤȺ I˕.˔˕ = ʹ͵Ͳ ɤȺ 

ȼɤ.ɪɚɫɱ, ɤȺ2∙ɫ ʑˍ.ːˑˏ = ͳ͹͸,͸ͺ ˍʏʹ ∙ ˔ ʑˍ.ːˑˏ = ʹͶ͵ͲͲ ɤȺ2∙ɫ 

 
Ɍɚɛɥɢɰɚ 4.7 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɊȼɊɁ–20/8000  

ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ U˔ˈ˕ˋ ːˑˏ Uːˑˏ = ͳͷ,͹ͷ ɤȼ Uːˑˏ = ʹͲ ɤȼ Iˆ.˓˃˄ Iːˑˏ = ͸,ͺͲͶ Ⱥ I˓˃˄.௠௔௫ = ͺͲͲͲ Ⱥ i୷ I˒˓.˔ˍ˅ = ͳͲͻ,ͲͶ ɤȺ I˕.˔˕ = ͳʹͷ ɤȺ 

ȼɤ.ɪɚɫɱ, ɤȺ2∙ɫ ʑˍ.ːˑˏ = ͳ͹͸,͸ͺ ˍʏʹ ∙ ˔ ʑˍ.ːˑˏ = ͻ͹ʹͲͲ ɤȺ2∙ɫ 

 
Ɍɚɛɥɢɰɚ 4.8 – ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɪɢɛɨɪɚ Ɍɢɩ ɩɪɢɛɨɪɚ 
Ʉɥɚɫɫ 

ɬɨɱɧɨɫɬɢ 
ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ 

(ȼ·Ⱥ) 

Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ-1 0,5 55 

ɋɢɧɯɪɨɧɢɡɚɬɨɪ Ⱥɋ-Ɇ 0,5 20 

 ∑ = 75 ȼ·Ⱥ 

 
ȼɵɛɪɚɧ, ɩɪɨɢɡɜɨɞɢɦɵɣ ɪɨɫɫɢɣɫɤɨɣ ɤɨɦɩɚɧɢɟɣ ɈɈɈ «Ⱥɋɍ-ȼɗɂ», 

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɢɧɯɪɨɧɢɡɚɬɨɪ ɬɢɩɚ Ⱥɋ-Ɇ. ɉɪɟɞɧɚɡɧɚɱɟɧ 
ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɦɟɬɨɞɨɦ ɬɨɱɧɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ 
ɫɢɧɯɪɨɧɢɡɚɰɢɢ, ɚ ɬɚɤɠɟ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɫɢɧɯɪɨɧɧɨɝɨ ɤɨɦɩɟɧɫɚɬɨɪɚ, 
ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ ɜɵɛɟɝɚ. Ⱥɋ-Ɇ ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɜ ɤɥɢɦɚɬɢɱɟɫɤɨɦ 
ɢɫɩɨɥɧɟɧɢɢ ɍ ɤɚɬɟɝɨɪɢɢ ɪɚɡɦɟɳɟɧɢɹ 4 ɩɨ ȽɈɋɌ 15150 (ɬɟɦɩɟɪɚɬɭɪɚ 
ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɨɬ 1 ɞɨ 45°ɋ; ɜɟɪɯɧɟɟ ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 
55°ɋ; ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ 98 % ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 35°ɋ). Ⱥɋ-Ɇ 
ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɚɬɦɨɫɮɟɪɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɝɪɭɩɩɟ ɉ ɩɨ 
ȽɈɋɌ 15150.  

ȼɵɛɪɚɧ ɨɬɟɱɟɫɬɜɟɧɧɵɣ ɚɧɚɥɢɡɚɬɨɪ, ɩɪɨɢɡɜɨɞɢɦɵɣ ɮɢɪɦɨɣ ɈɈɈ «ɘɉɁ 
ɉɪɨɦɫɜɹɡɶɤɨɦɩɥɟɤɬ». ȺɉɄɗ-1 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢɡɦɟɪɟɧɢɣ ɢ 
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ɪɟɝɢɫɬɪɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɹɯ 
ɫɢɫɬɟɦ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɱɚɫɬɨɬɨɣ 50 Ƚɰ ɢ ɧɚɩɪɹɠɟɧɢɟɦ ɨɬ 0,4 ɞɨ 750 ɤȼ. 

ɉɪɢɛɨɪ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɤɨɧɬɪɨɥɢɪɭɟɬ ɨɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɫɨɩɨɫɬɚɜɥɹɟɬ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ (ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ȽɈɋɌ 13109-97), ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɬɫɥɟɠɢɜɚɬɶ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ – ɩɪɟɞɨɬɜɪɚɳɚɬɶ ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ ɢ 
ɫɭɳɟɫɬɜɟɧɧɨ ɫɨɤɪɚɬɢɬɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɨɛɟɫɩɟɱɢɜ ɟɝɨ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ, ɧɚɞɟɠɧɨɫɬɶ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɶ. ɉɨɞɤɥɸɱɟɧɢɟ ɤ 
ɫɟɬɢ ɧɚɩɪɹɠɟɧɢɟɦ ɫɜɵɲɟ 0,4 ɤȼ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɢɡɦɟɪɢɬɟɥɶɧɵɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ. 

ȼɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ Ɍɒȼ 15Ȼ/0,2/10Ɋ-225000/5. 
ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈɈɈ «Ɂɚɜɨɞɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ». ɉɪɨɜɟɪɤɚ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ Ɍɒȼ 15Ȼ/0,2/10Ɋ-225000/5 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.9. 

 
Ɍɚɛɥɢɰɚ 4.9 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ Ɍɒȼ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ < Uːˑˏ Uʒ = ͳͷ,͹ͷ ˍʑ Uːˑˏ = ͳͷ ˍʑ I˓˃˄ ୫a୶ < Iːˑˏ Iʒ.˓˃˄ = ͸ͺͲͶ ʏ Iːˑˏ = ͺͲͲͲ ʏ 
 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-10. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 

«ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ». ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-15 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.10. 
 
Ɍɚɛɥɢɰɚ 4.10– ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ < Uːˑˏ Uʒ = ͳͷ,͹ͷˍʑ Uːˑˏ = ͳͷ ˍʑ 
 
Ⱦɥɹ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɰɟɩɢ 15,75 ɤȼ 

ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ Ɉɉɇ – 10 ɍɏɅ1 ɮɢɪɦɵ ɈȺɈ 
«Ɋɚzɪɹɞ». 

 
4.8 ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɄɊɍɗ 

 
ɉɚɪɚɦɟɬɪɵ ɞɥɹ ɄɊɍɗ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.11. 

 
Ɍɚɛɥɢɰɚ 4.11 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɹɱɟɟɤ ɄɊɍɗ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 

Ɋɚɫɱɟɬɧɵɟ 
ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ ɮɢɪɦɵ ɁȺɈ «ɁɗɌɈ» əȽȽ-
220 ȼ ɫɨɫɬɚɜ ɜɵɛɪɚɧɧɨɣ 

ɹɱɟɣɤɢ ɄɊɍɗ ɜɯɨɞɢɬ 
ɪɚɡɴɟɞɢɧɢɬɟɥɶ. 
Uɧɨɦ = 252 ɤȼ; 
Iɧɨɦ = 4150 ɤȺ; 

 

Uɫɟɬɢ ɧɨɦ =  220 ɤȼ Uɧɨɦ = 220 ɤȼ 
Iɪɚɛ max = 430 Ⱥ Iɧɨɦ = 4150 Ⱥ 

Iɩɨ = 0,05 ɤȺ Iɨɬɤɥ.ɧɨɦ. = 40 ɤȺ 

iɭ = 0,02 ɤȺ 1Ɏ 
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əɱɟɣɤɚ ɄɊɍɗ ɬɢɩɚ əȽȽ- 220 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɨɦɩɥɟɤɫ ɦɨɞɭɥɟɣ: 
ɜɵɤɥɸɱɚɬɟɥɟɣ, ɫɨɜɦɟɳɟɧɧɵɯ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ-ɡɚɡɟɦɥɢɬɟɥɟɣ, ɛɵɫɬɪɨ 
ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɚɡɟɦɥɢɬɟɥɹ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɞɪ., ɩɨɦɟɳɟɧɧɵɯ ɜ 
ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɨɛɨɥɨɱɤɭ, ɡɚɩɨɥɧɟɧɧɭɸ ɲɟɫɬɢɮɬɨɪɢɫɬɨɣ ɫɟɪɨɣ. 
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5 Ɇɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɡɚɳɢɬɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 
5.1 Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ  

 
ȼ ɬɚɛɥɢɰɚɯ 5.1 – 5.3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɢ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ Ȼɢɣɫɤɨɣ Ƚɗɋ.  
 
Ɍɚɛɥɢɰɚ 5.1 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ɋȼ-960/190-44 

 
Ɍɚɛɥɢɰɚ 5.2 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-225000/220 

 
Ɍɚɛɥɢɰɚ 5.3 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ-10000/15,75 

 
5.2 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ [2] ɫɨɝɥɚɫɧɨ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɧɹɬɵ ɤ 

ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ.  
Ɂɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ɋȼ-960/190-44 – 223,00 ʛʑ ∙ ʏ:  
- ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ 

ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ;  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 

Ɇɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 
ɩɨɥɧɚɹ, ʛʑ ∙ ʏ 223,00 
ɚɤɬɢɜɧɚɹ, ʛʑ˕ 190,00 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ˍʑ 15,75 
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, ˑ. ˈ. 0,85 
ɑɚɫɬɨɬɚ, ʒ˙ 50 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ˑ˄/ˏˋː 136,4 
ɑɢɫɥɨ ɮɚɡ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ (ɤɨɥɢɱɟɫɬɜɨ ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɟɬɜɟɣ), ˑ. ˈ. 1 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, ʏ 8560 
Ɍɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, ʏ 1615 
ɇɚɩɪɹɠɟɧɢɟ ɧɚ ɤɨɥɶɰɚɯ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, ʑ 240 

ɂɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ 
ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ 

ɫɢɧɯɪɨɧɧɨɟ, ˑ. ˈ. 1,01 
ɩɟɪɟɯɨɞɧɨɟ, ˑ. ˈ. 0,33 
ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ, ˑ. ˈ. 0,24 

ɂɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ˑ. ˈ. 0,24 
Ёɦɤɨɫɬɶ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ˏˍʣ/˗˃ˊ˖ 1,1 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ʛʑ ∙ ʏ 225 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ˍʑ 242/15,75 
ɇɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, % 10,5 
Ƚɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɹ ܦ/ʢː − ͳͳ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ʛʑ ∙ ʏ 10,0 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ˍʑ 15,75/6,3 
ɇɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, % 6,0 
Ƚɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɹ ܦ/ʢː − ͳͳ 
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- 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 ɩɪɢ ɩɨɬɟɪɟ ɜɨɡɛɭɠɞɟɧɢɹ 

ɝɟɧɟɪɚɬɨɪɚ;  
- Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɮɨɪɫɢɪɨɜɤɢ;  
- ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ. 
Ɂɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-225000/220: 
- Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ;  
- ɍɫɬɪɨɣɫɬɜɨ ɜɵɛɨɪɚ ɩɨɜɪɟɠɞёɧɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 

ɨɯɜɚɬɵɜɚɸɳɢɟ ɨɛɦɨɬɤɭ ȼɇ (ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ);  

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

- Ʉɨɧɬɪɨɥɶ ɢɡɨɥɹɰɢɢ ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ ɜɜɨɞɨɜ (Ʉɂȼ-220);  
- Ɋɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
- Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ 15,75 ɤȼ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɛɥɨɤɚ;  
- Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɛɥɨɤɚ;  
- Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɛɥɨɤɚ.  
Ɂɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɋɇ Ƚɗɋ:  
- Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ;  
- Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 

ɧɚɩɪɹɠɟɧɢɸ;  
- Ɂɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ ɨɯɥɚɠɞɟɧɢɹ; 
- Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɟɜɚ ɦɚɫɥɚ; 
- Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ;  
- Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ.  
Ɂɚɳɢɬɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 220 ɤȼ:  
- Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ;  
- Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ:  
 Ɍɪёɯɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ 

ɡɚɦɵɤɚɧɢɣ;  
 Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɞɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢ 

ɛɥɢɡɤɢɯ ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ;  
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 4-ɯ ɫɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ 
ɡɟɦɥɸ (ɌɇɁɇɉ);  

 ɍɊɈȼ 220 ɤȼ (ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ). 

  
5.3 Ɋɚɫɱёɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ:  
ːˆሺଵሻܫ  = ௌʜʝʛ ʒ√ଷ∙௎ʜʝʛ ʒ = ଶଶଷ଴଴଴√ଷ∙ଵହ,଻ହ = ͺ,ͳ͹ ˍʏ                                                             (5.1) 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ 

ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ:  
ːˆሺଶሻܫ  = 𝐾˔˘∙ூːˆሺభሻ𝐾ʡʡ = ଵ∙଼ଵ଻ହଵ଴଴଴଴/ହ = Ͷ,Ͳͻ ʏ                                                                  (5.2) 

 
Ɇɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ (ȼȽ):  
 ܵːˑˏ.ʑʒ = ூːˑˏ.˓ˑ˕.ଵ,ଶଶହହ ∙ ːܷˑˏ.˓ˑ˕. = ଵ଺ଵହଵ,ଶଶହହ ∙ ʹͶͲ = ͵ͳ͸,͵ ˍʑ ∙ ʏ                            (5.3) 

 
ɉɪɢɧɹɬ ɝɟɧɟɪɚɬɨɪ ɜɨɡɛɭɠɞɟɧɢɹ ɦɨɳɧɨɫɬɶɸ 340 ˍʑ ∙ ʏ.  
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ȼȽ ɫɨ ɫɬɨɪɨɧɵ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
ː ʑʒଵ˅ܫ  = ௌʜʝʛ ʑʒ√ଷ∙௎ːˑˏ.˓ˑ˕. = ଷସ଴∙ଵ଴଴଴√ଷ∙ଶସ଴ = ͺͳ͹,ͻͳ ʏ                                                     (5.4) 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ȼȽ, ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɬɨɤɚ: 
ːː ʑʒଶܫ  = ூ˅ː ʑʒభ𝐾ʡʡ = ଼ଵ଻,ଽଵଵ଴଴଴/ହ = Ͷ,Ͳͻ ʏ                                                                    (5.5) 

 
5.4 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱɟɬ ɢɯ ɭɫɬɚɜɨɤ 
 
5.4.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ 
 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ሺܫ˔.ˊ. < Ͳ,ʹ ∙  ːˑˏሻ ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯܫ
ɄɁ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ 
ɬɪёɯɮɚɡɧɨɣ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ 
ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɧɟɣɬɪɚɥɶɧɵɯ ɜɵɜɨɞɚɯ. 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤɚ ɝɟɧɟɪɚɬɨɪɚ: ܫːˑˏ = ͺͳ͹ͷ ʏ.  
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1. ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 
ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚ ܫ˔˓଴ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱёɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ:  

ʜʐሺʜሻܫ  = ʝʓʜܭ ∙ 𝑖݂ ∙ ˏːˑܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ͺͳ͹ͷ = ͶͲͺ,͹͵ ʏ,                               (5.6) 
 

ɝɞɟ     ܭʝʓʜ = Ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ (0,5 – ɞɥɹ 
ɨɞɧɨɬɢɩɧɵɯ ɌɌ; 1,0 – ɞɥɹ ɪɚɡɧɵɯ ɌɌ);  𝑖݂ = Ͳ,ͳ – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ.  

ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ:  
଴˓˔ܫ  ൒ ܭ ∙ ʜʐሺʜሻܫ = ʹ ∙ Ͳ,Ͳͷ ∙ ˏːˑܫ = Ͳ,ͳ ∙  ːˑˏ ,                                            (5.7)ܫ
 

ɝɞɟ     ܭ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ. 
ɉɪɢɧɹɬɚ ɭɫɬɚɜɤɚ: ܫ˔˓଴ = Ͳ,ͳͷ ∙  ˏːˑܫ
2. Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ܭʡ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɲɢɬɵ ɤ 

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

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪёɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 
ɡɚɦɵɤɚɧɢɢ ɪɚɜɟɧ:  

ʜʐሺʙʖሻܫ  = ʏʞܭ ∙ 𝑖݂ ∙ ʝʓʜܭ ∙  ௠௔௫,                                                                     (5.8)ܫ
 

ɝɞɟ     ܭʏʞ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ;  ܫ௠௔௫ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ 
ɩɪɢ ɜɧɟɲɧɟɦ ɬɪёɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

௠௔௫ܫ  = ாʒ′′௫೏′′ ∙  ːˑˏ                                                                                             (5.9)ܫ

 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ:  
ʜʐሺʙʖሻܫ  = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ଵ,ଵଷ଴,ଶସ ∙ ͺͳ͹ͷ = ͵ͺͶͻ ʏ         
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ:  
ʡܭ  > ூʜʐሺʙʖሻ∙𝐾ʜூʡ  ,                                                                                              (5.10) 

 
ɝɞɟ     ܭʜ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ;  
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ʡܫ = ௠௔௫ܫ = ͵ͺͶͺͺ ʏ  
ʡܭ  > ଷ଼ସଽ∙ଶଷ଼ସ଼଼ = Ͳ,ʹ   

 
ɉɪɢɧɹɬɚ ɭɫɬɚɜɤɚ: ܭʡ = Ͳ,͵.  
3. ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 

ɬɨɪɦɨɠɟɧɢɹ) ɪɚɜɧɚ:  
ʜʡܫ  = ூ∗˔˓బ𝐾ʡ = ଴,ଵହ଴,ଷ = Ͳ,ͷ                                                                                (5.11) 

 
4. Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ܤ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ܤ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ:  
ܤ  ൒ ூ∗˔˓బ𝐾ʡ = ଴,ଵହ଴,ଷ = Ͳ,ͷ                                                                                  (5.12) 

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

ɜɵɩɨɥɧɹɟɬɫɹ).  
5. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞёɠɧɨɣ ɪɚɛɨɬɵ ɩɪɢ ɛɨɥɶɲɢɯ ɬɨɤɚɯ ɤɨɪɨɬɤɨɝɨ 

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

ʝʡʠܫ  = ሺͷ − ͸ሻ ∙ ˏːˑܫ = ͸ ∙ ͺͳ͹ͷ = Ͷͻ,Ͳͷ ˍʏ                                            (5.13) 
 
ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ.  
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ɋɪɚɛɚтыɜɧиɟ 
ɩɪи 𝐼1 < 𝐵 и 
ɩɪи 𝐼2 < 𝐵 

Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 
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Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ 
ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɢ ɧɚ ɩɭɫɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɚ.  

 
5.4.2 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ   
 
Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 100% ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 

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

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɨɪɝɚɧɨɜ ɧɚɩɪɹɠɟɧɢɹ:  
1. ɉɟɪɜɵɣ ɨɪɝɚɧ ሺ ଴ܷሻ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɹ 

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

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

Ɋɚɫɱёɬ ଴ܷ Эʚ.ʠʡ. ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ 
Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ.  

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

 
Ɋɢɫɭɧɨɤ 5.2 – ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ଴ܷ Эʚ.ʠʡ. 

 
ɋɭɦɦɚɪɧɚɹ ёɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ:  
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Σܥ = ʡܥ + ʒܥ + ʧܥ + ʑʒܥ = Ͳ,ͲͲ͹͵ + ͳ,ͳ + Ͳ,ͲͲͺ + Ͳ,Ͷͷ =                = ͳ,ͷ͸ͷ ˏˍʣ/˗˃ˊ˖,                                                                                    (5.14) 
 

ɝɞɟ  ܥʡ = Ͳ,ͲͲ͹͵ ˏˍʣ/˗˃ˊ˖ – ёɦɤɨɫɬɶ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ 
ɡɟɦɥɸ; ܥʒ = ͳ,ͳ ˏˍʣ/˗˃ˊ˖ – ёɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ;  ܥʧ = Ͳ,ͲͲͺ ˏˍʣ/˗˃ˊ˖ – ёɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ; ܥʑʒ = Ͳ,Ͷͷ ˏˍʣ/˗˃ˊ˖ – ёɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 15,75 ɤȼ. 

ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ:  

 ଴ܷ Эʚ.ʠʡ. = ܭ ∙ ଴ܷ ∙ ஼ʡሺఓబሻ஼ʡሺఓబሻ+஼Σ = Ͳ,ͷ ∙ Ͷ͸,ͷ͹ ∙ ଴,଴ଵହ଴,଴ଵହ+ଵ,ହ଺ହ = ʹʹͳ,Ͳ͵ ʑ,          (5.15) 

 
ɝɞɟ   ܭ = Ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ଴ܷ ɩɨ 
ɨɛɦɨɬɤɟ ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ (ɞɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫ ɝɥɭɯɨ ɡɚɡɟɦɥёɧɧɨɣ 
ɧɟɣɬɪɚɥɶɸ); ܥʡሺߤ଴ሻ = Ͳ,Ͳͳͷ ˏˍʣ/˗˃ˊ˖ – ёɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ 
ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ;  ଴ܷ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ:  

 ଴ܷ = ଵଷ ∙ ௎ːˑˏ ʑʜ√ଷ = ଵଷ ∙ ଶସଶ√ଷ = Ͷ͸,ͷ͹ ˍʑ                                                           (5.16) 

 
ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 15,75 ɤȼ:  
ʠܫ  = ͳ,͹͵ ∙ ܷʚ ∙ 𝜔 ∙ Σܥ = ͳ,͹͵ ∙ ͳͷ,͹ͷ ∙ ͵ͳͶ ∙ ͳ,ͷ͸ͷ = ͳ͵,Ͷ ʏ                   (5.17) 
 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ:  
 ʠܷʟ ൒ 𝐾ʜ𝐾ʑ ∙ ଷ∙௎బ Эʚ.ʠʡ.௡ʡʜ = ଵ,ହ଴,ଽହ ∙ ଷ∙ଶଶଵ,଴ଷଵହ,଻ହ/ሺ√ଷ∙଴,ଵ/ଷሻ = ͵,ͺͶ ʑ,                                   (5.18) 

 
ɝɞɟ    ܭʜ = ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ;  ܭʑ = Ͳ,ͻͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ;  ݊ʡʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ. 

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

ɉɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ଴ܷଵீ ɫ ɭɫɬɚɜɤɨɣ 5 ȼ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 5,0 ɫ ɞɟɣɫɬɜɭɟɬ; ଴ܷீ ɫ ɭɫɬɚɜɤɨɣ 15 ȼ ɢ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ 
ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ.  
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2. ȼɬɨɪɨɣ ɨɪɝɚɧ ଴ܷʖ ɪɟɚɝɢɪɭɟɬ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɬɪɟɬɶɟɣ 
ɝɚɪɦɨɧɢɤɢ ɜ ɧɟɣɬɪɚɥɢ ɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 30% ɜɢɬɤɨɜ 
ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ.  

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

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ 
ɡɚɜɢɫɢɬ ɨɬ ܭʡ:  

 ܺ = ଵ𝐾ʡ+ଶ                                                                                                      (5.19) 

 
ɉɪɢ ܭʡ = ͳ,ʹ ɨɪɝɚɧ ଴ܷʖ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 31,25 % ɨɛɦɨɬɤɢ 

ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ.  
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

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

 
5.4.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ  

 
1. ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ ܷʹ > ɜɵɛɢɪɚɟɬɫɹ:  
 ʠܷʟଶ = ଵ,ସ∙௎ʜʝʛ ʒ௡ʡʜ = ଵ,ସ∙ଵହ଻ହ଴ଵହ଻ହ଴/ଵ଴଴ = ͳͶͲ ʑ                                                        (5.20) 

 
2. ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 

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

ɍɫɬɚɜɤɚ ܷͳ > ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ:  
 ʠܷʟଵ = ଵ,ଶ∙௎ʜʝʛ ʒ௡ʡʜ = ଵ,ଶ∙ଵହ଻ହ଴ଵହ଻ହ଴/ଵ଴଴ = ͳʹͲ ʑ                                                        (5.21) 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ 

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

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ.  
 

5.4.4 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ  

 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

ɝɟɧɟɪɚɬɨɪɚ ɬɨɤɚɦɢ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
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ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɢ ɞɪɭɝɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɜ ɫɚɦɨɦ 
ɝɟɧɟɪɚɬɨɪɟ.  

Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫ∗ଶ: 
ଶ∗ܫ  = ூమூʜ ,                                                                                                        (5.22) 

 
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  = 𝐴ூ∗మమ  ,                                                                                                    (5.23) 

 
ɝɞɟ     ܣ = ͳ͸ – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ.  

Ɂɚɳɢɬɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɥɟɞɭɸɳɢɟ ɨɪɝɚɧɵ:  
1. ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ ሺܫଶʠʗʒʜሻ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ 

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

ɉɪɢɧɹɬɚ ɭɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: ܫ∗ଶʠʗʒʜ = Ͳ,Ͳ͹;  ܫଶʠʗʒʜ = Ͳ,Ͳ͹ ∙  ʜܫ
2. ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ሺܫଶʞʢʠʙሻ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ ܫଶ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞёɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ  ݐˏ˃ˍ˔ = ͷͲͲ ˔.  

Ɍɨɝɞɚ:  
ଶ∗ܫ  = √𝐴௧ = √ ଵ଺ହ଴଴ = Ͳ,ͳͺ                                                                             (5.24) 

 
ɍɫɬɚɜɤɚ ɪɚɜɧɚ:  
ଶʞʢʠʙ∗ܫ  = ூ∗మ𝐾ʜ = ଴,ଵ଼ଵ,ଶ = Ͳ,ͳͷ ,                                                                         (5.25) 

 
ɝɞɟ     ܭʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ.  

 
ଶʞʢʠʙܫ  = Ͳ,ͳͷ ∙  ʜ                                                                                       (5.26)ܫ
 
ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ 

ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫ∗ଶʞʢʠʙ = Ͳ,ͳͷ 
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ʓʝʞݐ  = ଵ଺଴,ଵହమ = ͹ʹͲ ܿ           

 
3. ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɟɥɶɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

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

ʠʟݐ  = ଵ଺ூ∗మమ                                                                                                         (5.27) 

 ʏʗʝ = ͳ͸ = ଶଶ∗ܫ ∙                                             ʠʟݐ
                      
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.4.  
 

Ɍɚɛɥɢɰɚ 5.4 – Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ 
ɬɨɤɭ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ܫଶ/ܫʜ 

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ (c), ݐʠʟ 16 44 64 100 178 400 
 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.3. 

 
Ɋɢɫɭɧɨɤ 5.3 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ 
ɡɚɦɵɤɚɧɢɣ (I2) 
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ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ: ݐˏˋː = ͳ͸ ܿ, ˔ˍ˃ˏݐ = ͷͲͲ ܿ. 

ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. ɉɪɢ ɷɬɨɦ 
ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ, ɡɚ ɤɨɬɨɪɵɣ ɩɟɪɟɝɪɟɜ ɝɟɧɟɪɚɬɨɪɚ ɫɧɢɠɚɟɬɫɹ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨ 
ɞɨɩɭɫɬɢɦɨɣ ɜɟɥɢɱɢɧɵ ɞɨ 0,135 ɨɬ ɷɬɨɣ ɜɟɥɢɱɢɧɵ, ɭɫɥɨɜɧɨ ɧɚɡɵɜɚɟɬɫɹ ɜɪɟɦɟɧɟɦ 
ɩɨɥɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ (ܫˑ˘ˎ) ɢ ɪɟɝɭɥɢɪɭɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 10 ɞɨ 999 ɫ. ɗɬɨɬ 
ɩɚɪɚɦɟɬɪ ɜɵɫɬɚɜɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ ɭɤɚɡɚɧɢɹɦ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ (ݐˑ˘ˎ = ͳͲͲ ˔).  

4. Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ (ܫଶʝʡʠ) ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ ɜɵɲɟ 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 ɲɢɧɚɯ ȼɇ ɛɥɨɤɚ ɢ ɧɚ ɨɬɯɨɞɹɳɢɯ ȼɅ;  
3) ɂɡ ɭɫɥɨɜɢɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɫ 

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

ɩɪɟɞɟɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ.  

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

∗.ଶʠ.ʖܫ  ൑ ூమ ʛʗʜሺమሻ𝐾ʦ = ଵଵ,ଷ∙ଶ∙ሺ௑೏ ˅ː′′ +௑𝑇+௑ʚ∗ሻ ,                                                                (5.28) 

 

ɝɞɟ     ܺʚ∗ = ܺʚ ∙ ௌ˄௎మ˄ = ͵ʹ ∙ ଶଶଷ,଴଴ଶସଶమ = Ͳ,ͳʹʹ;  

 ܺௗ ˅ː′′ = ܺௗ′′ ∙ ሺ ʑܷʜ ܷʜʜ⁄ ሻଶ = Ͳ,ʹͶ ∙ ሺʹͶʹ ͳͷ,͹ͷ⁄ ሻଶ = ͷ͸,͹ – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ, ɩɪɢɜɟɞёɧɧɨɟ ɤ ɜɵɫɨɤɨɣ ɫɬɨɪɨɧɟ 
ɧɚɩɪɹɠɟɧɢɹ;  

 ்ܺ = ௎𝑘%ଵ଴଴ ∙ ௌ˄ௌːˑˏ = ଵ଴,ହଵ଴଴ ∙ ଶଶଷ,଴଴ଶଶହ = Ͳ,ͳͲͶ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ 
ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ.  

 
ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɤɨɧɰɟ ȼɅ 220 ɤȼ:  
∗.ଶʠ.ʖܫ  ൑ ଵଵ,ଷ∙ଶ∙ሺହ଺,଻+଴,ଵ଴ସ+଴,ଵଶଶሻ = Ͳ,ͲͲ͸ͺ ˑ. ˈ.         
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Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ:  
.ଶʠ.ʖܫ  = ∗.ଶʠ.ʖܫ ∙ ʹ ∙ ௎ʑʜ௎ʜʜ = Ͳ,ͲͲ͸ͺ ∙ ʹ ∙ ଶସଶଵହ,଻ହ = Ͳ,ʹͳ                                        (5.29) 

 
ɉɨ ɬɪɟɬɶɟɦɭ ɭɫɥɨɜɢɸ: ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 

ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫ ɪɟɡɟɪɜɧɵɦɢ ɡɚɳɢɬɚɦɢ ɥɢɧɢɢ.  
ȼ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɩɪɢɧɹɬɚ ɭɫɬɚɜɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 

ɩɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: ܫଶʝʡʠ = Ͳ,ʹͳ. 
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. 
 

5.4.5 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
 
Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɢ ɫɨɞɟɪɠɢɬ 

ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ:  
 
1. ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 

ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɞɟɣɫɬɜɭɸɳɢɣ ɜ 
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ.  

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ:  
ːˆˋ˔ܫ  = 𝐾ʜ∙ூʜ𝐾ʑ = ଵ,଴ହ∙ூʜ଴,ଽ଼ = ͳ,Ͳ͹ ∙  ʜ,                                                                 (5.30)ܫ

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

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ݐ = ͸ ˔. 
 
2. ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 

ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 
ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ:  
ଵʞʢʠʙܫ  = ଵ,଴଼∙ூʜ଴,ଽ଼ = ͳ,ͳ ∙  ʜ                                                                             (5.31)ܫ

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

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞёɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.5. 
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Ɍɚɛɥɢɰɚ 5.5 – ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 
ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ  

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4.  
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 

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

ɢ ɪɚɜɧɚ 0,01 ɫ.  

 
Ɋɢɫɭɧɨɤ 5.4 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ  
 
4. Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ.  
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ:  
ଵʝʡʠܫ  = ଵ,ସ∙ூʜ଴,ଽ଼ = ͳ,Ͷʹͺ ∙  ʜ                                                                            (5.32)ܫ

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ʒܷ <. 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ:  
 

Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, ܫ/ܫʜ 

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) 3600 900 360 300 240 120 60 1 
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ʠܷʟ = ଴,଺଼∙௎ʜʝʛ ʒ𝐾ʑ∙௡𝑇 = ଴,଺଼∙ଵହ଻ହ଴ଵ,଴ଷ∙ଵହ଻ହ଴/ଵ଴଴ = ͸͸ ʑ                                                    (5.33) 

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.  
 

5.4.6 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ  
 
Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 

ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ.  

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɞɚёɬɫɹ ɜ ɜɢɞɟ ɤɪɭɝɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ I ɢ 
II  ɤɜɚɞɪɚɧɬɚɯ ɫɨ ɫɦɟɳɟɧɢɟɦ ɜ III ɢ IV ɤɜɚɞɪɚɧɬɵ ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ 
ɫɨɩɪɨɬɢɜɥɟɧɢɣ.  

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

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

 ܼଵ = Ͳ,ͺ ∙ ்ܼ + ଴,଼𝐾𝑇 ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ʹ͹,͵͵ + ଴,ସ଼ ∙ ͵ʹ,ͷ͹ = ʹͺ,͵ͺ ʝˏ,             (5.35) 

 
ɝɞɟ     ்ܭ = Ͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ;  ்ܼ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞёɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ ɫɬɨɪɨɧɵ 
220 ɤȼ;  ܼଵʚ′  - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ.  

 ்ܼ = ௎𝑘% ∙௎ʑʜమௌʜʝʛ ʡ = ଵ଴,ହ∙ଶସଶమଶଶହ = ʹ͹,͵͵ ʝˏ                                                         (5.36) 

 ܼଵʚ′ = √ܺʚଶ + ܴʚଶ = √͵ʹଶ + ͸,Ͳ͸ଶ = ͵ʹ,ͷ͹ ʝˏ                                        (5.37) 
 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞёɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 

ɝɟɧɟɪɚɬɨɪɚ:  
 ܼூ ˑ.ˈ. ൑ Ͳ,ͺ ∙ ௎𝑘%ଵ଴଴ ∙ ௌʜʝʛ ʒௌʜʝʛ ʡ + ଴,଼𝐾𝑇 ∙ ௌʜʝʛ ʒ௎ʑʜమ ∙ ܼଵʚ′                                                    (5.38) 

 ܼூ ˑ.ˈ. ൑ Ͳ,ͺ ∙ ଵ଴,ହଵ଴଴ ∙ ଶଶଷ,଴଴ଶଶହ + ଴,ସ଼ ∙ ଶଶଷ,଴଴ଶସଶమ ∙ ͵ʹ,ͷ͹ = Ͳ,ͳͲͺ       
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ܼூ ɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ:  
 ܼூ = ܼூ ˑ.ˈ. ∙ ܼ˄ = Ͳ,ͳͲͺ ∙ ͳ,ͳͳ = Ͳ,ͳʹɈɦ,                                                  (5.39) 
 

ɝɞɟ     ܼ˄ = ௎మ˄ௌʜʝʛ ʒ = ଵହ,଻ହమଶଶଷ,଴଴ = ͳ,ͳͳ.  

 
ɍɫɬɚɜɤɚ ɛɭɞɟɬ ɪɚɜɧɚ:  
 ܼூ ʠʖ = ܼூ ∙ ௡ʡ௡ʜ = Ͳ,ʹͶ ∙ ଵ଴଴଴଴/ହଵହ,଻ହ/଴,ଵ = ͳ,ͷ͵Ɉɦ                                                 (5.40) 
 
ɉɪɢɧɹɬɚ ɭɫɬɚɜɤɚ: ܼଵ = ͳ,ͷ͵ ʝˏ.  
 
2. Ɏɭɧɤɰɢɹ ∆ܼ ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 

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

ɉɪɢɧɹɬɚ ɭɫɬɚɜɤɚ ∆ܼ = ͶͲ 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 ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɢ 
ɫɛɪɨɫ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ.  

 
3. ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 

ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ.  
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ:  
 ܼʜʏʒʟ = ௎ʜʝʛ ʒ√ଷ∙ூʜʏʒʟ = ଵହ,଻ହ∙ଵ଴଴଴√ଷ∙଼ହ଺଴ = ͳ,Ͳ͸Ɉɦ,                                                     (5.41) 

 
ɝɞɟ    ܫʜʏʒʟ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ.  

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜɨ ɜɬɨɪɢɱɧɵɯ Ɉɦɚɯ:  
 ܼூூ ʜʏʒʟ = ܼʜʏʒʟ ∙ ௡ʡ௡ʜ = ͳ,Ͳ͸ ∙ ଵ଴଴଴଴/ହଵହ,଻ହ/଴,ଵ = ͳ͵,ͶͻɈɦ                                    (5.42) 
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 

ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɟɧ ɪɚɫɱёɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ 
ɜɨɡɛɭɠɞɟɧɢɹ ሺʹ ∙ ʑ.ʜ.ሻ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷܫ ∙ ܷʜʝʛ ʒ (ɛɟɡ ɭɱёɬɚ 
ɧɚɫɵɳɟɧɢɹ): 

ʣܫ  = ଶ∙𝐼ʑ.ʜʝʛ𝐼ʑ.ʤ.ʤ. −଴,ଽହ௫೏ = ଶ∙ଵ,ଽ−଴,ଽହଵ,଴ଵ = ʹ,ͺʹ                                                           (5.43) 
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ɝɞɟ    ݔௗ – ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ 
ɨɫɢ; ூʑ.ʜʝʛூʑ.ʤ.ʤ.  – ɨɬɧɨɲɟɧɢɟ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɚ ɪɨɬɨɪɚ ɤ ɬɨɤɭ ɪɨɬɨɪɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ. 

 ɋ ɭɱɟɬɨɦ ɧɚɫɵɳɟɧɢɹ ɦɚɲɢɧɵ ɜɟɥɢɱɢɧɚ ɬɨɤɚ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɜ ɪɟɠɢɦɟ 
ɮɨɪɫɢɪɨɜɤɢ ɫɨɫɬɚɜɢɬ ʹ,ͷ ∙  .ʜʝʛܫ

ɋɨɨɬɜɟɬɫɜɬɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ:  
 ܼʜʏʒʟ.ʣ = ଴,ଽହ∙௎ʜூʣ = ଴,ଽହ∙ଵଶ,ହ = Ͳ,͵ͺ ˑ. ˈ.                                                         (5.44) 

 cos 𝜑ʜʏʒʟ.ʣ = ୡ୭s 𝜑ʜ଴,ଽହ∙ூʣ = ଴,଼ହ଴,ଽହ∙ଶ,ହ = Ͳ,͵͸                                                        (5.45) 

 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ: 𝜑ʜʏʒʟ.ʣ = ͸ͻ,Ͳ͵°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜɨ ɜɬɨɪɢɱɧɵɯ Ɉɦɚɯ:  
 ܼூூ ʜʏʒʟ.ʣ = ܼʜʏʒʟ.ʣ ∙ ܼ˄ ∙ ௡ʡ௡ʜ = Ͳ,͵ͺ ∙ ͳ,ͳͳ ∙ ଵ଴଴଴଴/ହଵହ,଻ହ/଴,ଵ = ͷ,͵͹Ɉɦ                (5.46) 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɩɪɢɧɹɬɨ:  
 ܼூூ ˑ.ˈ. = ௓ʜʏʒʟ.ʣ𝐾ʜ = ଴,ଷ଼ଵ,ଵ = Ͳ,͵ͷɨ.ɟ.                                                                (5.47) 
 ܼூூ = ܼூூ ˑ.ˈ. ∙ ܼ˄ = Ͳ,͵ͷ ∙ ͳ,ͳͳ = Ͳ,͵ͺɈɦ                                                  (5.48) 
 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɫɨɫɬɚɜɢɬ:  
 ܼூூ ʠʖ = ܼூூ ∙ ௡ʡ௡ʜ = Ͳ,͵ͺ ∙ ଵ଴଴଴଴/ହଵହ,଻ହ/଴,ଵ = Ͷ,ͺͺɈɦ                                               (5.49) 
 
ɉɪɢɧɹɬɚ ɭɫɬɚɜɤɚ: ܼଶ = Ͷ,ͺͺ ʝˏ.  
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 15%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ: ܼʠʛ ଵ = Ͳ,ʹ͵ ʝˏ; ܼʠʛ ଶ = Ͳ,͹͵ ʝˏ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ ɧɚɢɛɨɥɶɲɟɣ 

ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ.  
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 5.5.  
ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 7,0 ɫ ɧɚ 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.  
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Ɋɢɫɭɧɨɤ 5.5 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 

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

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

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

𝑃 ʠʗʒʜܫ  = ʙʜ∙ூʜʝʛ.ʟ𝐾ʑ = ଵ,଴ହ∙ூʜʝʛ.ʟ଴,ଽ଼ = ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ                                             (5.50)ܫ
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2. ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 
ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 
ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ:  

𝑃 ʞʢʠʙܫ  = ଵ,଴଼∙ூʜʝʛ.ʟ଴,ଽ଼ = ͳ,ͳ ∙  ʜʝʛ.ʟ                                                                (5.51)ܫ

 
3. ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 

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

 
ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.6. 
 

Ɍɚɛɥɢɰɚ 5.6 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

 
ɏɚɪɚɬɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɡɪɭɡɤɢ ɨɛɦɨɬɤɢ 

ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.6.  

 
Ɋɢɫɭɧɨɤ 5.6 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 

ɪɨɬɨɪɚ 
 

Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, ܫ/ܫʜ 

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) ɞɥɢɬɟɥɶɧɨ 210 150 120 90 72 60 20 
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4. Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. ɍɫɬɚɜɤɚ 
ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ:  

𝑃 ʞʢʠʙܫ  = ଶ,ଵ∙ூʜʝʛ.ʟ଴,ଽ଼ = ʹ,ͳͶ͵ ∙  ʜʝʛ.ʟ                                                              (5.52)ܫ

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

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ.  
 
5.5 ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
 
ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ, ɞɥɹ ɡɚɳɢɬɵ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

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

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

ɍɫɬɚɜɤɢ Ɇɉ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɡɚɳɢɬ  ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ  ɜ 
ɬɚɛɥɢɰɚɯ ȼ.1 ɢ ȼ.2 ɩɪɢɥɨɠɟɧɢɹ ȼ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
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6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 
6.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ 
 

Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ[6]. 

ɑɢɫɥɨ ɩɨɫɬɨɹɧɧɨ ɩɪɨɠɢɜɚɸɳɢɯ ɥɸɞɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɫɬɪɚɞɚɬɶ ɩɪɢ 
ɚɜɚɪɢɢ ɧɚ Ƚɗɋ ɪɚɜɧɨ 2000 ɱɟɥɨɜɟɤ. ɋɨɨɬɜɟɬɫɬɜɭɟɬ II  ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ. ȼ 
ɧɢɠɧɟɦ ɛɶɟɮɟ, ɧɚ ɪɚɫɫɬɨɹɧɢɢ 2 ɤɦ ɨɬ ɫɬɜɨɪɚ, ɪɚɫɩɨɥɨɠɟɧ ɩɨɫɟɥɨɤ ɑɟɦɚɥ, 
ɤɨɬɨɪɵɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɚɜɚɪɢɢ ɦɨɠɟɬ ɩɨɫɬɪɚɞɚɬɶ. ˖ܰ˔˕ = ͷ͹Ͳʛʑ˕, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ II  ɤɥɚɫɫɭ ɫɨɨɪɭɠɟɧɢɹ. 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɨɰɟɧɤɚ ɩɨɤɚɡɚɥɚ, ɱɬɨ ɜɵɫɨɬɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ 90 ɦ, Ƚɪɭɧɬ ɨɫɧɨɜɚɧɢɹ - ɝɪɚɧɢɬ. ɉɨ ɷɬɢɦ ɩɨɤɚɡɚɬɟɥɹɦ 
ɩɪɢɧɢɦɚɟɬɫɹ II  ɤɥɚɫɫ. 

 
6.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 

 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ɨɬɦɟɬɤɚ, ɜɵɱɢɫɥɟɧɧɚɹ 

ɩɨ ɮɨɪɦɭɥɟ: 
ʒʐʞߘ  = ʜʞʢߘ + ℎ௦ ,                                                                                               ሺ͸.ͳሻ 

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

 ℎ௦ = ∆ℎ௦௘௧ + ℎଵ% + ܽ,                                                                                            ሺ͸.ʹሻ 
 

ɝɞɟ ∆ℎ௦௘௧– ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;  ℎଵ%– ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ; 
ɚ – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ܽ =  Ͳ,͸ ˏ. 

 
Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɜɨɥɧɵ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆ℎ௦௘௧ = ௐܭ ∙ 𝑣ଶ ∙ ݃ܮ ∙ ሺ݀ + Ͳ,ͷ ∙ ݀ሻ ∙  ௪,                                                               ሺ͸.͵ሻߙݏ݋ܿ

 
ɝɞɟ 𝑣 = ʹͲ ˏ/˔ – ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ; ܭௐ – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ, ɪɚɜɧɵɣ: 

ௐܭ  = ͵ ∙ ሺͳ + Ͳ,͵ ∙ 𝑣ሻ ∙ ͳͲ−଻ = ʹ,ͳ ∙ ͳͲ−଺                                                        ሺ͸.Ͷሻ 
ܮ  = ʹʹͲͲ ˏ – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ; ߙ௪ = Ͳ°; 
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݀ – ɫɪɟɞɧɹɹ ɝɥɭɛɢɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɟɪɟɞ ɩɥɨɬɢɧɨɣ: 
 ݀ = НɉУߘ − ʹȾНАߘ = Ͷͻʹ − ͶͲͷʹ = Ͷ͵,ͷ ɦ                                                    ሺ͸.ͷሻ 

 
ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɜɨɥɧɵ ɜ ȼȻ ɪɚɜɧɚ: 
 ∆ℎ௦௘௧ = ʹ,ͳ ∙ ͳͲ−଺ ∙ ʹͲଶ ∙ ʹʹͲͲͻ,ͺͳ ∙ Ͷ͵,ͷ ∙ °Ͳݏ݋ܿ = Ͳ,ͲͲͶ ˏ 

 

Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɹ ݇𝑖 ɧɚɣɞёɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ 
2

gL
,

gt

: ݃ ∙ 𝑣ଶܮ = ͻ,ͺͳ ∙ ʹʹͲͲʹͲଶ = ͷͶ                                                                                        ሺ͸.͸ሻ 

 ݃ ∙ 𝑣ݐ = ͻ,ͺͳ ∙ ʹͳ͸ͲͲʹͲ = ͳͲͷͻͶ,ͺ,                                                                          ሺ͸.͹ሻ 

 
ɝɞɟ ݐ – ɩɟɪɢɨɞ ɞɟɣɫɬɜɢɹ ɜɟɬɪɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ  ͸˚ = ʹͳ͸ͲͲ ˔. 

 

ɉɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ ɝɪɚɮɢɤɚ ɫɧɢɦɚɟɦ ɜɟɥɢɱɢɧɵ 
2
hg  ɢ 


Tg

 ɞɥɹ 

ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ 
2

gL
 ɢ

gt , ɪɟɡɭɥɶɬɚɬɵ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.1. 

 
Ɍɚɛɥɢɰɚ 6.1 – Ɋɟɡɭɥɶɬɚɬɵ, ɩɨɥɭɱɟɧɧɵɟ ɢɡ ɝɪɚɮɢɤɚ 

ɉɚɪɚ
ɦɟɬɪ 

g ∙ L𝑣ଶ = ͷͶ 
g ∙ t𝑣 = ͳͲͷͻͶ,ͺ g ∙ ܶ̅𝑣  1,35 4 g ∙ ℎ̅𝑣ଶ  0,014 0,08 

  

ɉɪɢɧɢɦɚɟɦ ɧɚɢɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ  ௚∙ℎ௏మ = Ͳ,ͲͳͶ ɢ  ௚∙௏் = ͳ,͵ͷ ɢ ɨɩɪɟɞɟɥɹɟɦ 
ɩɚɪɚɦɟɬɪɵ ɜɨɥɧɵ. 

 
ɋɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɥɧɵ: 
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ℎ̅ = Ͳ,ͲͳͶ ∙ 𝑣ଶ݃ = Ͳ,ͲͳͶ ∙ ʹͲଶͻ,ͺͳ = Ͳ,ͷ͹ ɦ                                                              ሺ͸.ͺሻ 

 
ɋɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ: 

 ܶ̅ = ͳ,͵ͷ ∙ 𝑣݃ = ͳ,͵ͷ ∙ ʹͲͻ,ͺͳ = ʹ,͹ͷ ɫ                                                                        ሺ͸.ͻሻ 

 
ɇɚɣɞɟɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ ɩɨ ɮɨɪɦɭɥɟ:  

ߣ̅  = ݃ ∙ ܶ̅ଶʹ𝜋 = ͻ,ͺͳ ∙ ʹ,͹ͷଶʹ ∙ ͵,ͳͶ = ͳͳ,ͺ ɦ                                                                  ሺ͸.ͳͲሻ 

 
ɉɪɨɜɟɪɤɚ ɧɚ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɶ: ݀ ൒ ఒ̅ଶ  ;  Ͷ͵,ͷ ൒ ͳͳ,ͺ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɡɧɚɱɢɬ, ɡɨɧɚ ɝɥɭɛɨɤɨɜɨɞɧɚɹ. 

 
ȼɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɜ ɫɢɫɬɟɦɟ ɜɨɥɧ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ: 
 ℎଵ% = ݇𝑖 ∙ ℎ̅ = ʹ,Ͳͻ ∙ Ͳ,ͷ͹ = ͳ,ͳͻ ɦ,                                                                ሺ͸.ͳͳሻ 
 

ɝɞɟ ݇𝑖 = ʹ,Ͳͻ – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɡɧɚɱɟɧɢɹ
2

gL
. 

ɉɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ 
ɛɶɟɮɟ: 

 
ℎ௦ = Ͳ,ͲͲͶ + ͳ,ͳͻ + Ͳ,͸ = ͳ,͹ͻ ɦ ≈ ʹ,ͲͲ ˏ 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɪɚɜɧɚ: 
ʒʐʞߘ  = Ͷͻʹ + ʹ = ͶͻͶˏ 

 
ɉɪɢɧɢɦɚɟɦ ߘʒʐʞ = ͶͻͶ ˏ. 
 
6.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɹɜɥɹɸɬɫɹ: 

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

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

  
6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɛɪɨɫɧɭɸ ɩɥɨɬɢɧɭ: 
 ܳˑ˔ː.˓˃˔˚ = ܳ௠௔௫.ˑ˔ː − ሺ݊ − ͳሻ ∙ ܳˆ˃ − ܸ˒ ˑ + ܸ˒ ˓˔ݐ˓ ,                                          ሺ͸.ͳʹሻ 

 
ɝɞɟ ܳ௠௔௫.ˑ˔ː – ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 
ɩɚɜɨɞɤɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 1% ɞɥɹ II  ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ; ݊ – ɤɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɧɚ ɫɬɚɧɰɢɢ; ܳɝɚ – ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ. 

 ܳʒʏ ˑ˔ː. = ȽܰАͻ,ͺͳ ∙ (ʜʞʢ − ∇ʜʐQଵ% − ∆ℎ) ∙ µ = 

= ͳͻͲͲͲͲͻ,ͺͳ ∙ ሺͶͻʹ − Ͷͳͳ − Ͳ,ͻʹሻ ∙ Ͳ,ͻ = ʹ͸ͺ,͹Ͷ ˏଷ̝                                           ሺ͸.ͳ͵ሻ 

 ܳˑ˔ː.˓˃˔˚ = ʹͺͲͷ − ሺ͵ − ͳሻ · ʹ͸ͺ,͹Ͷ − ͳʹ,Ͳ͵ ∙ ͳͲଽͺ ∙ ʹͷͻʹͲͲͲ = ͳ͸ͺ͹,͵͸ ˏଷ/˔ 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
ܤ  = ܳˑ˔ː.˓˃˔˚ݍ˅ ,                                                                                                         ሺ͸.ͳͶሻ 

 
ɝɞɟ ݍ˅ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ; ݍ˓–ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ; ℎː˄– ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɇȻ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɤɪɢɜɨɣ ߘʜʐ = ݂ሺܳʜʐሻ, ɩɪɢ ܳ௠௔௫.ˑ˔ː; 𝑣ˇˑ˒ – ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ɪɚɜɧɚɹ 5 ɦ/ɫ, ɬ.ɤ. ɝɪɭɧɬ, 
ɫɥɚɝɚɸɳɢɣ ɞɧɨ ɪɟɤɢ – ɝɪɚɧɢɬ. 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: 
˓ݍ  = 𝑣ˇˑ˒ ∙ ℎː˄ = ͷ ∙ ͸ = ͵Ͳ ˏଷ/ܿ                                                                     ሺ͸.ͳͷሻ 

 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
˅ݍ  = ͳ,ʹͷ ∙ ˓ݍ = ͳ,ʹͷ ∙ ͵Ͳ = ͵͹,ͷ ˏଷ/ܿ                                                          ሺ͸.ͳ͸ሻ 
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ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
ܤ  = ͳ͸ͺ͹,͵͸͵͹,ͷ = Ͷͷ ˏ 

 
Ɋɚɡɛɢɜɚɟɦ ɜɨɞɨɫɥɢɜɧɨɣ ɮɪɨɧɬ ɧɚ ɨɬɞɟɥɶɧɵɟ ɨɬɜɟɪɫɬɢɹ, ɩɪɢɜɨɞɹ ɲɢɪɢɧɭ 

ɩɪɨɥɟɬɚ ɤ ɫɬɚɧɞɚɪɬɧɨɦɭ ɡɧɚɱɟɧɢɸ, ɩɪɢ ɷɬɨɦ ɮɪɨɧɬ ɞɨɥɠɟɧ ɛɵɬɶ ɛɨɥɶɲɟ ɢɥɢ 
ɪɚɜɟɧ ɪɚɫɱɟɬɧɨɦɭ. 

ܤ  = ݊ ∙ ܾ = Ͷ ∙ ͳʹ = Ͷͺ ˏ,                                                                                  ሺ͸.ͳ͹ሻ 
 

ɝɞɟ ݊ – ɱɢɫɥɨ ɩɪɨɥёɬɨɜ; ܾ –ɫɬɚɧɞɚɪɬɧɚɹ ɲɢɪɢɧɚ ɩɪɨɥёɬɚ, ɩɪɢɧɢɦɚɟɬɫɹ 12 ɦ.                                                                                
 

Ɍɨɥɳɢɧɚ ɛɵɤɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɨɥɟɬɚ, ɪɚɜɧɚ: 
ʐߜ  = ሺͲ,ͳʹ ÷ Ͳ,ͳ͸ሻ ∙ ܾ = ሺͲ,ͳʹ ÷ Ͳ,ͳ͸ሻ ∙ ͳʹ = ͳ,ͶͶ ÷ ͳ,ͻʹ ˏ                 ሺ͸.ͳͺሻ 

 
ɉɪɢɧɢɦɚɟɦ ɪɚɡɪɟɡɧɨɣ ɛɵɤ ɫ ߜʐ = ͵ ˏ. 

 
6.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱёɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ: 
଴ଵܪ  = ቆ ܳˑ˔ː.˓˃˔˚𝜎ː ∙ 𝜎௡ ∙ ݉ ∙ ܤ ∙ √ʹ݃ቇଶ/ଷ = ( ͳ͸ͺ͹,͵͸ͳ ∙ ͳ ∙ Ͳ,Ͷͻ ∙ Ͷͺ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ/ଷ == ͸,Ͷ ˏ,                                                                                                                    ሺ͸.ͳͻሻ 
 

ɝɞɟ ݉ = Ͳ,Ͷͻ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ. 
 

Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɫ ɭɱёɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ: 
଴ଶܪ  = ቆ ܳˑ˔ː.˓˃˔˚݉ ∙ 𝜎ː ∙ 𝜎௡ ∙ ܤ ∙ √ʹ݃ቇଶ/ଷ ,                                                                     ሺ͸.ʹͲሻ 

 
ɝɞɟ 𝜎௡ = ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ; 𝜎ː – ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ, 
ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
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ℰ = ͳ − Ͳ,ʹ ∙ 𝜉˖ + ሺ݊ − ͳሻ ∙ 𝜉଴݊ ∙ ଴ଵܾܪ = ͳ − Ͳ,ʹ ∙ Ͳ,͹ + ሺͶ − ͳሻ ∙ Ͳ,ͶͷͶ ∙ ͸,Ͷͳʹ= Ͳ,ͻͷ,                                                                                                                                 ሺ͸.ʹͳሻ 
 
ɝɞɟ ܾ – ɲɢɪɢɧɚ ɩɪɨɥёɬɚ; ݊ – ɱɢɫɥɨ ɩɪɨɥёɬɨɜ; 𝜉˖ = Ͳ,͹ – ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ; 𝜉଴ = Ͳ,Ͷͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ. 

 
ɇɚɩɨɪ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
଴ଶܪ   = ( ͳ͸ͺ͹,͵͸Ͳ,Ͷͻ ∙ Ͳ,ͻͺ ∙ ͳ ∙ Ͷͺ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ/ଷ = ͸,Ͷͺ ˏ 

 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ: 
˅ܪ  = ଴ଶܪ − ߙ ∙ 𝑣଴ଶʹ݃ ,                                                                                                ሺ͸.ʹʹሻ 

 ˆˇˈ    𝑣଴ = ܳˑ˔ː.˓˃˔˚ሺߘʜʞʢ − ܤʓʜʝሻሺߘ + ሺ݊ − ͳሻ ∙  ʐሻ                                                       ሺ͸.ʹ͵ሻߜ

 
ɋɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 𝑣଴ = ͳ͸ͺ͹,͵͸ሺͶͻʹ − ͶͲͷሻሺͶͺ + ሺͶ − ͳሻ ∙ ͵ሻ = Ͳ,͵Ͷ ˏ/˔ 

 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ: 

˅ܪ  = ͸,Ͷͺ − ͳ,ͳ ∙ Ͳ,͵Ͷଶʹ ∙ ͻ,ͺͳ = ͸,Ͷͺˏ 

 
ɋɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ܪ˔˕ = ͹ ˏ. 
 
Ɉɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
ʒʑߘ  = ʜʞʢߘ − ˕˔ܪ = Ͷͻʹ − ͹ = Ͷͺͷˏ                                                         ሺ͸.ʹͶሻ 
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
ʒʐߘ  = ʒʑߘ + ͳ,͸ܪ˔˕ = Ͷͺͷ + ͳ,͸ ∙ ͹ = Ͷͻ͸,ʹˏ                                          ሺ͸.ʹͷሻ 
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ɉɪɢɧɢɦɚɟɦ ߘʒʐ = Ͷͻ͹ ˏ. 
 

ɍɫɬɚɧɚɜɥɢɜɚɟɦ ɩɪɨɟɤɬɧɭɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ – 
ɧɚɢɛɨɥɶɲɭɸ ɢɡ: ∇ȽȻɉ = ͶͻͶ ɦ, ∇ȽȻ = Ͷͻ͹ˏ. 

 
Ɂɚ ɨɬɦɟɬɤɭ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ: ߘʒʐ = Ͷͻ͹ ˏ. 

 
6.2.3 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 
 
Ɉɱɟɪɬɚɧɢɟ ɨɝɨɥɨɜɤɚ ɫɬɪɨɢɬɫɹ ɩɨ ɤɨɨɪɞɢɧɚɬɚɦ Ʉɪɢɝɟɪɚ - Ɉɮɢɰɟɪɨɜɚ, ɝɞɟ 

ɤɨɨɪɞɢɧɚɬɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ ɩɟɪɟɦɧɨɠɚɸɬɫɹ ɧɚ ܪ˔˕ = ͹ ˏ. 
ɉɪɢɜɟɞɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɨɱɟɪɬɚɧɢɹ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 6.2. 
 

Ɍɚɛɥɢɰɚ 6.2 – ɉɪɢɜɟɞёɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɨɱɟɪɬɚɧɢɹ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
№ x y x*  y*  

1 0 0,126 0 0,882 
2 0,1 0,036 0,7 0,252 
3 0,2 0,007 1,4 0,049 
4 0,3 0 2,1 0 
5 0,4 0,006 2,8 0,042 
6 0,5 0,027 3,5 0,189 
7 0,6 0,06 4,2 0,42 
8 0,7 0,1 4,9 0,7 
9 0,8 0,146 5,6 1,022 
10 0,9 0,198 6,3 1,386 
11 1 0,256 7 1,792 
12 1,1 0,321 7,7 2,247 
13 1,2 0,394 8,4 2,758 
14 1,3 0,475 9,1 3,325 
15 1,4 0,564 9,8 3,948 
16 1,5 0,661 10,5 4,627 

 
Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 6.1. 
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Ɋɢɫɭɧɨɤ 6.1 –Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 
6.2.4 Ɋɚɫɱёɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɇȻ 

 
Ɉɩɪɟɞɟɥɢɦ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ. 
 
Ʉɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ ɩɨɬɨɤɚ ɩɪɢ ɩɨɥɧɨɦ ɨɬɤɪɵɬɢɢ ɜɫɟɯ ɨɬɜɟɪɫɬɢɣ: 
 ℎˍ˓ = √ ߙ ∙ ܳˑ˔ː.˓˃˔˚.ଶሺܤ + ሺ݊ − ͳሻߜʐሻଶ݃య                                                                                ሺ͸.ʹͷሻ 

 
ɝɞɟ α – ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ, ɪɚɜɧɵɣ 1,1. 

 ℎˍ˓ = √ ͳ,ͳ ∙ ͳ͸ͺ͹,͵͸ ଶሺͶͺ + ሺͶ − ͳሻ ∙ ͵ሻଶ ∙ ͻ,ͺͳయ = Ͷ,͸ͳ ˏ 

 
ɉɟɪɜɚɹ ɫɨɩɪɹɠɟɧɧɚɹ ɝɥɭɛɢɧɚ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɦɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ 

ɩɪɢɛɥɢɠɟɧɢɣ: 
 hୡଵ′ = ௖𝜑ݍ ∙ √ʹ݃ ∙ ሺ∇ʜʞʢ − ∇ʓʜʝ − hୡଵ′ ሻ = ʹͻ,͸Ͳ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ሺͶͻʹ − ͶͲͷ − Ͳሻ  = Ͳ,ͺ                                                                                                                         ሺ͸.ʹ͸ሻ 
௖ݍ  = ܳˑ˔ː.˓˃˔˚ܤ = ͳ͸ͺ͹,͵͸ሺͶͺ + ሺͶ − ͳሻ ∙ ͵ሻ = ʹͻ,͸ˏଶ/˔                                           ሺ͸.ʹ͹ሻ 
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ɍɬɨɱɧɢɦ ɜɟɥɢɱɢɧɭ ɩɟɪɜɨɣ ɫɨɩɪɹɠɟɧɧɨɣ ɝɥɭɛɢɧɵ: 
 hୡଵ′ = ௖𝜑ݍ ∙ √ʹ݃ ∙ ሺ∇ʜʞʢ − ∇ʓʜʝ − hୡଵ′ ሻ = = ʹͻ,͸Ͳ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ሺͶͻʹ − ͶͲͷ − Ͳ,ͺሻ  = Ͳ,ͺ                                                 ሺ͸.ʹͺሻ 

 
ȼɬɨɪɚɹ ɫɨɩɪɹɠɟɧɧɚɹ ɝɥɭɛɢɧɚ: 
 hୡ′′ = hୡଵ′ʹ ∙ ቌ√ͳ + ͺ ∙ ቆhˍ˓hୡଵ′ ቇଷ − ͳቍ = Ͳ,ͺʹ ∙ ቌ√ͳ + ͺ ∙ (Ͷ,͸ͳͲ,ͺ )ଷ − ͳቍ= ͳͷ,͸͸ˏ                                                                                                                 ሺ͸.ʹͻሻ 
 
Ɉɩɪɟɞɟɥɢɦ ɬɢɩ ɩɪɵɠɤɚ: 
 
Ɍɚɤ ɤɚɤ ℎ′′௖ = ͳͷ,͸͸ˏ > ℎʜʐ = ͸ ˏ, ɬɨ ɢɦɟɟɦ ɨɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ. 
 

ɝɞɟ ℎʜʐ − ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɇȻ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ ܳ =  ݂ሺܪሻɩɪɢ ܳ௠௔௫.ˑ˔ː 
 
Ɉɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɡɚ ɩɥɨɬɢɧɨɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ, ɩɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ.  
Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɝɥɭɛɢɧɭ 

ɢɥɢ ɩɨɝɚɫɢɬɶ ɱɚɫɬɶ ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ.  
ɉɪɢɦɟɧɢɦ ɝɚɲɟɧɢɟ ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɫɜɨɛɨɞɧɨ 

ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ. 
 
6.2.5 Ɋɚɫɱɟɬ ɧɨɫɤɚ ɬɪɚɦɩɥɢɧɚ ɢ ɞɚɥɶɧɨɫɬɢ ɨɬɥɟɬɚ ɫɬɪɭɢ 
 
 ɂɡ ɪɟɤɨɦɟɧɞɚɰɢɣ ɨɬɦɟɬɤɚ ɧɨɫɤɚ ɩɪɢɧɢɦɚɟɬɫɹ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɨɬɦɟɬɤɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɨɬɦɟɬɤɚ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɢ ɪɚɫɱɟɬɧɨɦ 
ɫɥɭɱɚɟ ∇ʜʐQ଴,ଵ%=413,03 ɦ, ɬɨɝɞɚ hʜʐQ଴,ଵ%=8,03 ɦ 

 
ȼɵɫɨɬɚ ɨɬ ɞɧɚ ɞɨ ɧɨɫɤɚ: 

 ܽ = hʜʐQ଴,ଵ% + ʹ = ͺ,Ͳ͵ + ʹ = ͳͲ,Ͳ͵ ˏ                                                        ሺ͸.͵Ͳሻ  
 
Ɉɬɦɟɬɤɚ ɧɨɫɤɚ: 
 ∇ʜʝʠ = ∇ʓʜʝ + ܽ = ͶͲͷ + ͳͲ,Ͳ͵ = Ͷͳͷ,Ͳ͵ ˏ                                         ሺ͸.ͶͲሻ  
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Ɉɩɪɟɞɟɥɢɦ ɧɚɩɨɪ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
ːݖ  = ∇ʜʞʢ − ∇ʜʝʠ = Ͷͻʹ − Ͷͳͷ,Ͳ͵ = ͹͸,ͻ͹ ˏ                                        ሺ͸.Ͷͳሻ

   
Ⱦɚɥɟɟ, ɢɫɩɨɥɶɡɭɹ ɜɟɥɢɱɢɧɭ ɧɚɩɨɪɚ ɧɚ ɧɨɫɤɟ, ɨɩɪɟɞɟɥɢɦ ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ 

ɧɟɦ: 
 𝑣ː = 𝜑 ∙ √ʹ ∙ ݃ ∙ ːݖ = Ͳ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͹͸,ͻ͹ = ͵Ͷ,ͻͺ/˔                             ሺ͸.Ͷʹሻ 
  ܼ଴ = ∇ʜʞʢ − ∇ʢʜʐ = Ͷͻʹ − ͶͲͷ = ͺͳ ˏ                                                    ሺ͸.Ͷ͵ሻ

  
Ɉɩɪɟɞɟɥɢɦ ɞɚɥɶɧɨɫɬɶ ɨɬɥɟɬɚ ɫɬɪɭɢ: 
ܮ  = ˃ܭ ∙ ːݖ ∙ 𝜑ଶ ∙ sin ߙʹ ∙ ቌͳ + √ͳ + ːݖ଴ݖ) − ͳ) ∙ ͳ𝜑ଶ ∙ sinଶߙቍ,                   ሺ͸.ͶͶሻ 

 
ɝɞɟ     ߙ – ɭɝɨɥ ɧɚɤɥɨɧɚ ɧɨɫɤɚ, ߙ = ͵Ͳ°  
 

Kɚ =0,9 – ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ, ɩɪɢɧɢɦɚɟɦɵɣ ɢɫɯɨɞɹ ɢɡ ɱɢɫɥɚ Ɏɪɭɞɚ: 
ݎܨ  = 𝑣 ଶː݃ ∙ ℎː = ͵Ͷ,ͻ͹ଶͻ,ͺͳ ∙ Ͳ,ͺ͹ = ͳͶ͵,ͻ ൒ ͵ͷ,                                                        ሺ͸.Ͷͷሻ 

 
ɝɞɟ    hɧ – ɜɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ℎː = ௤˅௩ː = ଷ଴,ଷ଴ଷସ,ଽ଻ = Ͳ,ͺ͹ ˏ, 

  
 

ɝɞɟ       ݍ˅ − ˖ˇˈˎ˟ː˞ˌ ˓˃˔˘ˑˇ ˊ˃ ˅ˑˇˑ˔ˎˋ˅ˑˏ ͵Ͳ,͵  ˏ͵/ܿ 
ܮ  = Ͳ,ͻ ∙ ͵͹,͸Ͷ ∙ Ͳ,ͻଶ ∙ sinሺʹ ∙ ͵Ͳሻ ∙ ቌͳ + √ͳ + ( ͺͳ͵͹,͸Ͷ − ͳ) ∙ ͳͲ,ͻଶ ∙ = 𝑖݊ଶ͵Ͳቍݏ ͳͲ͵,ͳˏ      
 
ɐɟɥɟɫɨɨɛɪɚɡɧɨ ɜɵɛɢɪɚɬɶ ɩɪɨɮɢɥɶ ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɨɬɥɟɬ ɫɬɪɭɢ ɧɚ 

ɪɚɫɫɬɨɹɧɢɟ ɛɨɥɶɲɟ 0,4 ɨɬ ݖ଴- ɧɚɩɨɪɚ ɫɨɡɞɚɜɚɟɦɨɝɨ ɩɥɨɬɢɧɨɣ, ɚ ɬɚɤɠɟ ɫ 
ɧɚɢɦɟɧɶɲɟɣ ɜɵɫɨɬɨɣ ɧɨɫɤɚ.  

ܮ  > Ͳ,Ͷ ∙ ሺ∇ʒʞ − ∇ʓʜʝሻ 
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ͳͲ͵,ͳ ˏ > ͵͸,ͺ ˏ 
 

Ɉɩɪɟɞɟɥɢɦ ɝɥɭɛɢɧɭ ɪɚɡɦɵɜɚ: 
ˊ˃˓ܪ  = ݐ − ℎː˄,          
 

ɝɞɟ     t ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ: ݐ = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ రݎܨ√ ) ∙ ݎܨ√ ∙ √ℎː˄݀ర ∙ ℎː = 

= (Ͳ,ͳ + Ͳ,Ͷͷ ∙ √ͳͶ͵,ͻర ) ∙ √ͳͶ͵,ͻ ∙ √͸ͳర ∙ Ͳ,ͺ͹ = ʹ͸,ͻͺ ˏ,                        ሺ͸.Ͷ͸ሻ 

 
ɝɞɟ     ݀ – ɫɪɟɞɧɹɹ ɤɪɭɩɧɨɫɬɶ ɝɪɭɧɬɚ, ɩɪɢɧɢɦɚɟɦ ݀ = ͳ ˏ 

 
Ɍɨɝɞɚ: 
ˊ˃˓ܪ  = ʹ͸,ͻͺ − ͸ = ʹͲ,ͻͺ ˏ 
 
ɉɪɢɧɢɦɚɸ ܪ˓˃ˊ = ʹͳˏ. 
Ɉɩɪɟɞɟɥɢɦ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɩɥɨɬɢɧɵ ɰɟɧɬɪɚ ɪɚɡɦɵɜɚ ɹɦɵ: 
ଵܮ  = ܮ + ଵߙ݃ݐݐ ,                                                                                                       ሺ͸.Ͷ͹ሻ 

 
ɝɞɟ:  ߙ݃ݐଵ = ߙଶ݃ݐ√ + ʹ ∙ ݃ ∙ ሺͲ,ͷ ∙ ℎː ∙ cos ߙ + ܽ − ℎː˄ሻ𝑣 ଶː ∙ ߙଶݏ݋ܿ = 

= ଶ͵Ͳ݃ݐ√ + ʹ ∙ ͻ,ͺͳ ∙ ሺͲ,ͷ ∙ Ͳ,ͺ͹ ∙ cos ͵Ͳ + ͳͲ,Ͳ͵ − ͸ሻ͵Ͷ,ͻ͹ଶ ∙ ଶ͵Ͳݏ݋ܿ = Ͳ,͸͸,             ሺ͸.Ͷͺሻ 

 
ɝɞɟ: ܽ = ͳͲ,Ͳ͵ ˏ – ɜɵɫɨɬɚ ɨɬ ɞɧɚ ɞɨ ɧɨɫɤɚ 

 
Ɍɨɝɞɚ: 
ଵܮ  = ͳͲ͵,ͳ + ʹ͸,ͻͺͲ,͸͸ = ͳͶͶˏ                           
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Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɹɦɵ ɪɚɡɦɵɜɚ ɜɞɨɥɶ ɬɟɱɟɧɢɹ ɧɚ ɭɪɚɜɧɟɧɢɟ 
ɪɚɡɦɵɬɨɝɨ ɪɭɫɥɚ ɪɚɜɧɚ:  

 ܾ௣ = ʹ,ͷℎˍ˓ + ͵,͹ܪ˓˃ˊ = ʹ,ͷ ∙ Ͷ,͸ͻ + ͵,͹ ∙ ʹͳ = ͺͻ,Ͷ ˏ                            ሺ͸.Ͷͻሻ  
 

6.3 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 
 
6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
 
Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ 

ɫɨɨɪɭɠɟɧɢɹ ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɫɧɨɜɚɧɢɸ. ɇɚɢɛɨɥɟɟ 
ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ ɦɢɧɢɦɚɥɶɧɭɸ 
ɲɢɪɢɧɭ ɩɨɧɢɡɭ. 

ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ ɧɟɞɨɩɭɳɟɧɢɹ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ, ɲɢɪɢɧɚ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɨ ɨɫɧɨɜɚɧɢɸ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɚɤ: 

˒ܤ  = ሺʜʞʢ − ʞʝʓሻ ⋅ ሺͲ,͸͹ ÷ Ͳ,͹ሻ = ሺͶͻʹ − ͶͲͳሻ ⋅ ሺͲ,͸͹ ÷ Ͳ,͹ሻ = = ͷͻ,ͻ͹ ÷ ͸ʹ,͹ˏ                                                                                                   ሺ͸.ͷͲሻ 
 

ɂɫɯɨɞɹ ɢɡ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɪɚɫɱɟɬɨɜ, ɩɪɢɧɢɦɚɸ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ 
ɩɥɨɬɢɧɵ ܤ˒ = ͸Ͳ ˏ. 

 
6.3.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɲɜɚɦɢ 
 
ȼ ɩɥɨɬɢɧɚɯ ɧɚ ɠɟɫɬɤɢɯ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɭɫɬɪɨɣɫɬɜɨ ɷɬɢɯ ɲɜɨɜ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɜɨɛɨɞɧɨɟ ɪɚɡɜɢɬɢɟ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɢ ɭɫɚɞɨɱɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɢ 
ɩɨɷɬɨɦɭ ɨɧɢ ɧɚɡɵɜɚɸɬɫɹ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɭɫɚɞɨɱɧɵɦɢ. ɗɬɢ ɲɜɵ, ɤɚɤ ɩɪɚɜɢɥɨ, 
ɪɚɫɩɨɥɚɝɚɸɬ ɧɚ ɪɚɜɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ ɩɨ ɞɥɢɧɟ ɩɥɨɬɢɧɵ, ɡɚɜɢɫɹɳɢɯ ɨɬ 
ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɢ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɩɥɨɬɢɧɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ.  

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɪɚɡɪɟɡɚɧɚ ɲɜɚɦɢ ɩɨ ɨɫɹɦ 
ɛɵɤɨɜ, ɬ.ɟ. ɲɢɪɢɧɚ ɨɞɧɨɣ ɫɟɤɰɢɢ ɦɟɠɞɭ ɲɜɚɦɢ ɪɚɜɧɚ: 

˔˄ܤ  = ܾ + ʐߜ = ͳʹ + ͵ = ͳͷ ˏ,                                                                         ሺ͸.ͷͳሻ 
 

ɝɞɟ b–ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ; ߜʐ – ɬɨɥɳɢɧɚ ɛɵɤɚ. 
 
ɒɢɪɢɧɭ ɩɨɫɬɨɹɧɧɵɯ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɭɫɚɞɨɱɧɵɯ ɲɜɨɜ 

ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 5 ɫɦ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɢ 1 ɫɦ. 
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6.3.3 Ȼɵɤɢ 
 
Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɜ ɩɥɚɧɟ ɮɨɪɦɭ.  
ɉɚɡɵ ɪɚɛɨɱɢɯ ɡɚɬɜɨɪɨɜ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɥɢɧɢɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ, ɛɵɤɢ 

ɜɵɞɜɢɧɭɬɵ ɜ ɜɟɪɯɧɢɣ ɛɶɟɮ. Ȼɵɤɢ ɪɚɡɛɢɜɚɸɬ ɜɟɫɶ ɜɨɞɨɫɥɢɜɧɨɣ ɮɪɨɧɬ ɧɚ 
ɨɬɞɟɥɶɧɵɟ ɜɨɞɨɫɥɢɜɧɵɟ ɨɬɜɟɪɫɬɢɹ. 

ȼ ɛɵɤɚɯ ɭɫɬɪɨɟɧɵ ɩɚɡɵ ɞɥɹ ɪɚɛɨɱɢɯ ɢ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 
Ɂɚɬɜɨɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, ɩɨɤɪɵɬɭɸ ɫ 

ɜɟɪɯɨɜɨɣ ɫɬɨɪɨɧɵ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɣ ɨɛɲɢɜɤɨɣ, ɜɵɩɨɥɧɟɧɧɨɣ ɢɡ ɥɢɫɬɨɜɨɣ 
ɫɬɚɥɢ. ɇɟɫɭɳɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɚɥɨɱɧɭɸ ɤɥɟɬɤɭ ɢɡ ɪɢɝɟɥɟɣ ɢ 
ɫɬɨɟɤ.  

Ɍɨɥɳɢɧɚ ɛɵɤɚ ɪɚɫɫɱɢɬɚɧɚ ɧɚ ɫɬɪɚɧɢɰɟ 8. 
Ƚɥɭɛɢɧɚ ɢ ɲɢɪɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ ɫɨɫɬɚɜɥɹɟɬ - 0,7ɯ0,7 ɦ.  
Ƚɥɭɛɢɧɚ ɢ ɲɢɪɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ – 0,5ɯ0,5 ɦ.  
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɡɚɬɜɨɪɚɦɢ ɩɪɢɧɢɦɚɟɦ 1 ɦ, ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ 

ɭɞɨɛɧɵɯ ɭɫɥɨɜɢɣ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɧɚ ɪɚɛɨɱɟɦ ɡɚɬɜɨɪɟ. 
 
6.3.4 ɍɫɬɨɢ 
 
ɇɚ Ȼɢɣɫɤɨɣ Ƚɗɋ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɞɜɚ ɪɚɡɞɟɥɶɧɵɯ ɭɫɬɨɹ. 
ɉɟɪɜɵɣ ɪɚɡɞɟɥɶɧɵɣ ɭɫɬɨɣ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɦɟɠɞɭ ɝɥɭɯɨɣ ɰɟɧɬɪɚɥɶɧɨɣ 

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

 
6.3.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ 
 
ɒɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ ɜɤɥɸɱɚɟɬ ɲɢɪɢɧɭ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ, 

ɩɟɲɟɯɨɞɧɨɣ ɞɨɪɨɠɤɢ ɢ ɦɟɫɬɨ ɞɥɹ ɤɨɡɥɨɜɨɝɨ ɤɪɚɧɚ. ɉɪɨɟɡɠɚɹ ɱɚɫɬɶ ɩɪɢɧɢɦɚɟɬɫɹ 
ɲɢɪɢɧɨɣ 4 ɦ, ɲɢɪɢɧɚ ɩɟɲɟɯɨɞɧɨɣ ɞɨɪɨɠɤɢ – 2 ɦ, ɲɢɪɢɧɚ ɩɭɬɟɣ ɤɨɡɥɨɜɨɝɨ ɤɪɚɧɚ 
– 8 ɦ. Ȼɟɡɨɩɚɫɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɤɨɡɥɨɜɵɦ ɤɪɚɧɨɦ ɢ ɚɜɬɨɞɨɪɨɝɨɣ 
ɩɪɢɧɢɦɚɟɬɫɹ 1 ɦ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɭɬɹɦɢ ɤɨɡɥɨɜɨɝɨ ɤɪɚɧɚ ɢ ɜɟɪɯɨɜɨɣ ɝɪɚɧɶɸ 
ɛɵɤɚ ɩɪɢɧɢɦɚɟɬɫɹ 1 ɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɲɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɨɣ 16 ɦ. 
 

6.3.6 Ƚɚɥɟɪɟɢ ɢ ɞɪɟɧɚɠ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 

ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ ɝɚɥɟɪɟɢ. ɉɨ 
ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ ɪɚɫɩɨɥɚɝɚɟɦ ɱɟɪɟɡ 14 ɦ, ɧɚ ɨɬɦɟɬɤɚɯ: 405 
ɦ, 419ɦ, 433ɦ, 447ɦ, 461ɦ. Ɋɚɡɦɟɪɵ ɝɚɥɟɪɟɣ, ɭɫɬɪɚɢɜɚɟɦɵɯ ɞɥɹ ɰɟɦɟɧɬɚɰɢɢ 
ɨɫɧɨɜɚɧɢɹ ɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɲɜɨɜ ɩɥɨɬɢɧɵ, ɫɨɡɞɚɧɢɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 
ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɞɪɟɧɚɠɚ, ɩɪɢɧɹɬɶ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɟɤɨɦɟɧɞɚɰɢɣ. ɋ ɭɱɟɬɨɦ 
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ɪɚɛɨɬɚɸɳɟɣ ɬɟɯɧɢɤɢ 3ɯ3,5ɦ. Ƚɚɛɚɪɢɬɵ ɞɥɹ ɫɦɨɬɪɨɜɵɯ ɝɚɥɟɪɟɣ ɩɪɢɧɢɦɚɟɦ 
2ɯ2,5ɦ.  

Ɍɚɤ ɠɟ ɜ ɩɥɨɬɢɧɟ ɢɦɟɸɬɫɹ ɝɚɥɟɪɟɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɞɥɹ ɫɛɨɪɚ ɢ ɨɬɜɨɞɚ 
ɜɨɞɵ, ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ ɢ ɭɩɥɨɬɧɟɧɢɹ ɲɜɨɜ, ɪɚɡɦɟɳɟɧɢɹ ɄɂȺ 
ɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɤɨɦɦɭɧɢɤɚɰɢɣ. 

 
Ⱦɪɟɧɚɠ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ: 

 ܽˇ˓ ൒ ˓ˇܪ ∙ ௖௥.௠ܬ௡ߛ                                                                                                          ሺ͸.ͷʹሻ 

 ܽˇ˓ ൒ ͺ͹ ∙ ͳ,ʹͲʹͷ  

 ܽˇ˓ ൒ Ͷ,ͳͺ ˏ,       
 

ɝɞɟ     ܽˇ˓ −ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ, ܪˇ˓ −ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ, ܬ௖௥.௠ −ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ሺܬ௖௥.௠ = ʹͷሻ 
˓ˇܪ  = ∇ʜʞʢ − ∇ ʓʜʝ = Ͷͻʹ − ͶͳͲ = ͺʹ ˏ.                                               ሺ͸.ͷ͵ሻ 
 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɦ 5,5 ɦ.  
 
6.3.7 Ɋɚɫɱɟɬ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɚ 
 
ɇɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɤɚɤ ɩɪɚɜɢɥɨ ɭɫɬɪɚɢɜɚɸɬɫɹ ɬɨɥɶɤɨ ɜɟɪɬɢɤɚɥɶɧɵɟ 

ɞɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ: ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ ɢ ɞɪɟɧɚɠ.  
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 ݈ˊ = ሺͲ,ͳͲ ÷ Ͳ,ʹͷሻ ∙ ˒ܤ = ሺͲ,ͳͲ ÷ Ͳ,ʹͷሻ ∙ ͸Ͳ = ͸,Ͳ ÷ ͳͷˏ,                       ሺ͸.ͷͶሻ 

 
ɝɞɟ    ܤ˒ - ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, 

 
ɉɪɢɧɢɦɚɸ ݈ˊ = ͹ ˏ. 
 
Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 
ℎзɚɜ = Ͳ,͸ ∙ ௗܪ = Ͳ,͸ ⋅ ሺͶͻʹ − ͶͲ͸,ʹͻሻ = ͷͳ,Ͷɦ,                                         ሺ͸.ͷͷሻ 

ௗܪ     ˈˇˆ  − ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. 
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Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɯ ɞɨɩɭɫɬɢɦɨɝɨ 

ɝɪɚɞɢɟɧɬɚ ɮɢɥɶɬɪɚɰɢɢ ɱɟɪɟɡ ɡɚɜɟɫɭ: 
ˊߜ  ൒ ܪ∆ ∙ ௖௥.௠ܬ௡ߛ , 

 
ɝɞɟ    ∆ܪ −ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɟ, ܬ௖௥.௠ − ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ሺܬ௖௥.௠ = ͳͷሻ; 

ܪ∆  = ௗܪ − Ͳ,Ͷ ∙  ௗܪ
ܪ∆  = ͺͷ,͹ − Ͳ,Ͷ ∙ ͺͷ,͹ = ͷͳ,Ͷ ˏ                                                                     ሺ͸.ͷ͹ሻ 

ˊߜ  ൒ ͷͳ,Ͷ ⋅ ͳ,ʹͲͳͷ  

ˊߜ  ൒ Ͷ,ͳͳ ˏ,     ɩɪɢɧɢɦɚɸ ͷ ɦ.                                                                         ሺ͸.ͷͺሻ   
 

Ƚɥɭɛɢɧɭ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɪɚɜɧɚ: 
 ℎˇ˓ = Ͳ,͸ ∙ ℎˊ˃˅ = Ͳ,͸ ⋅ ͷͳ,Ͷ = ͵Ͳ,ͺͶˏ                                                         ሺ͸.ͷͻሻ 
 
Ⱦɥɹ ɨɬɜɨɞɚ ɮɢɥɶɬɪɭɸɳɟɣɫɹ ɜɨɞɵ ɢ ɫɧɢɠɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 

ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɜ ɨɫɧɨɜɚɧɢɢ ɫɨɨɪɭɠɟɧɢɹ ɭɫɬɪɚɢɜɚɸɬ ɞɪɟɧɚɠɢ.  
ȼ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɚɯ ɞɪɟɧɚɠ ɜɵɩɨɥɧɹɸɬ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ 

ɞɢɚɦɟɬɪɨɦ 200 ɦɦ ɫ ɲɚɝɨɦ 3 ɦ. 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɞɪɟɧɚɠɧɵɦɢ ɢ ɰɟɦɟɧɬɚɰɢɨɧɧɵɦɢ ɫɤɜɚɠɢɧɚɦɢ 6 ɦ. 
ɑɟɪɟɡ ɞɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ ɮɢɥɶɬɪɭɸɳɭɸɫɹ ɜɨɞɭ ɜɵɜɨɞɹɬ ɜ ɞɪɟɧɚɠɧɭɸ 

ɝɚɥɟɪɟɸ, ɚ ɨɬɜɨɞ ɜɨɞɵ ɜ ɇȻ ɨɫɭɳɟɫɬɜɥɹɸɬ ɧɚɫɨɫɚɦɢ. 
 

6.4 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
6.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
 
ɇɚɝɪɭɡɤɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɪɢ ∇ɇɉɍ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ ɢ ɦɢɧɢɦɚɥɶɧɵɣ 

ɭɪɨɜɟɧɶ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ.  
ɇɚɝɪɭɡɤɢ ɫɨɛɢɪɚɸɬ ɧɚ ɨɞɧɭ ɫɟɤɰɢɸ, ɚ ɩɪɢ ɫɩɥɨɲɧɨɦ ɩɨɩɟɪɟɱɧɨɦ ɫɟɱɟɧɢɢ 

ɩɥɨɬɢɧɵ ɧɚɝɪɭɡɤɢ ɫɨɛɢɪɚɸɬ ɧɚ 1 ɩ. ɦ. ɞɥɢɧɵ ɫɨɨɪɭɠɟɧɢɹ. 
 
6.4.2 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 
 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad: 
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 ܵ˒ˎ = ͵ͳͳͻ ˏଶ, ܵ˄ = ͵ʹͶ͸ ˏଶ. ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ 
ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ˎ˒ܩ  = ܵ˒ˎ ∙ ܾ ∙ ˄ߛ ∙ ܾ݃ + ˄ߜ =   ͵ͳͳͻ ∙ ͳͶ ∙ ʹ,Ͷ ∙ ͻ,ͺͳͳͶ + ͵ = ͸ͲͶ͹ͷ ˍʜ/ˏ,                ሺ͸.͸Ͳሻ 

 
ɝɞɟ     ܾ – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; ߛ˄ –  ɭɞɟɥɶɧɵɣ ɜɟɫ ɛɟɬɨɧɚ; ߜ˄ – ɬɨɥɳɢɧɚ ɛɵɤɚ. 

ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɟɦ ɠɟ ɫɩɨɫɨɛɨɦ: 
˄ܩ  = ܵ˄ ∙ ˄ߜ ∙ ܾ˄ߛ + ˄ߜ = ͵ʹͶ͸ ∙ ͵ ∙ ʹͶͳͶ + ͵ = ͳ͵͹Ͷͺ ˍʜ/ˏ                                          ሺ͸.͸ͳሻ 

 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂ଵ,ହ ∙ ݃ =  Ͳ,Ͳͷͷ ∙ ͳͳͻଵ,ହ ∙ ͻ,ͺͳ = ͹ͲͲ ˍʜ,                             ሺ͸.͸ʹሻ 

 
ɝɞɟ     ݂ – ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ, 

 ݂ = ሺ∇ʣʞʢ − ∇ʒʑ + Ͳ,ͷሻ ∙ ܾ = ሺͶͻ͵ − Ͷͺͷ + Ͳ,ͷሻ ∙ ͳͶ = ͳͳͻ   ˏଶ     ሺ͸.͸͵ሻ 
 

ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩɨɝɨɧɧɨɦɭ ɦɟɬɪɭ: 
ˊݍ  = ܳˊܾ + ˄ߜ = ͹ͲͲͳͶ + ͵ = Ͷͳ ˍʜ                                                                          ሺ͸.͸Ͷሻ 

 
6.4.3 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
ɗɩɸɪɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɩɪɢɧɢɦɚɟɦ ɩɨ ɬɪɟɭɝɨɥɶɧɢɤɭ. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫ 
ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ. 

 

ʑܶʐ = ʑߛ ∙ ʹʑଶܪ = ͻ,ͺͳ ∙ ͻͳଶʹ = ͶͲ͸ͳͺ,͵ ˍʜ,                                                     ሺ͸.͸ͷሻ 

 
ɝɞɟ    ܪʑ – ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ: 

ʑܪ  = ∇ʜʞʢ − ∇ʞʝʓ = Ͷͻʹ − ͶͲͳ = ͻͳ ˏ                                                  ሺ͸.͸͸ሻ 
  

ɋ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
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ʜܶʐ = ʑߛ ∙ ʹʜଶܪ = ͻ,ͺͳ ∙ ͷ,ʹͻଶʹ = ͳ͵͹,ʹ͸ ˍʜ,                                                    ሺ͸.͸͹ሻ 

 
ɝɞɟ     ܪʜ – ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ʜܪ  = ∇ʜʐ௠𝑖௡ − ∇˒ˑˇ = ͶͲ͸,ʹͻ − ͶͲͳ = ͷ,ʹͻ ˏ                                       ሺ͸.͸ͺሻ 
 
6.4.4 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 
 
ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ: 
 ܹ˅ ˊ = ʜܪ ∙ ˇˑ˒ܤ ∙ ʑߛ = ͷ,ʹͻ ∙ ͸Ͳ ∙ ͻ,ͺͳ = ͵ͳͳͶ ˍʜ,                                      ሺ͸.͸ͻሻ 

 
ɝɞɟ    ܪʜ – ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (6.9); ܤ˒ˑˇ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ, ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɭɧɤɬɟ. 
 

6.4.5 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
ௗܪ  = ∇ʜʞʢ − ∇ʜʐ௠𝑖௡ = Ͷͻʹ − ͶͲ͸,ʹͻ = ͺͷ,͹ͳ ˏ                                   ሺ͸.͹Ͳሻ 

 
ɇɚ ɨɫɧɨɜɚɧɢɢ [4] 

௔௦ܪ  = Ͳ,Ͷܪௗ = Ͳ,Ͷ ∙ ͺͷ,͹ͳ = ͵Ͷ,ʹͺ ˏ                                                             ሺ͸.͹ͳሻ 
ௗ௥ܪ  = Ͳ,ͳͷܪௗ = Ͳ,ͳͷ ∙ ͺͷ,͹ͳ = ͳʹ,ͺ͸ ˏ                                                        ሺ͸.͹ʹሻ 
 ˗ܹ = ܵˠ˒ ∙ ʑߛ = ͺ͸͹ ∙ ͻ,ͺͳ = ͺͷͲͷ,ʹ͹ ˍʜ                                                    ሺ͸.͹͵ሻ 

 
6.4.6 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ: 

ː݌  = ːߛ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ − 𝜑ːʹቁ,                                                                             ሺ͸.͹Ͷሻ 

 
ɝɞɟ     ːߛ  – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; ℎː – ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, ℎː = Ͷ ˏ; 𝜑ː – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ, 𝜑ː = ʹͲ; 

ː݌  = ͳͲ ∙ Ͷ ∙ ଶ݃ݐ (Ͷͷ − ʹͲʹ) = ͳͻ,͸ ˍʜ/ˏଶ                                                   ሺ͸.͹ͷሻ 

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1ɩ.ɦ. 
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ːܧ  = ˓ː ∙ ℎːʹ = ͳͻ,͸ ∙ Ͷʹ = ͵ͻ,ʹ ˍʜ                                                                    ሺ͸.͹͸ሻ 

 
Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ȼȻ: 

ଵ݌  = ːߛ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ − 𝜑ˆ˓ʹ ቁ − ʹ ∙ ܿ ∙ ݃ݐ ቀͶͷ − 𝜑ˆ˓ʹ ቁ                                  ሺ͸.͹͹ሻ 

ଵ݌  = ͳͲ ∙ Ͷ ∙ ଶ݃ݐ (Ͷͷ − ͵͹ʹ) − ʹ ∙ ͳͳͲ ∙ ݃ݐ (Ͷͷ − ͵͹ʹ) = −ͳͲͲ ˍʜ/ˏଶ 

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

ɧɚɧɨɫɨɜ ɢ ɜɟɫ ɝɪɭɧɬɚ, ɚɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ: 
ଶ݌  = ሺːߛ ∙ ℎː + γˆ˓ ∙ ℎˆ˓ሻ ∙ ଶ݃ݐ ቀͶͷ − 𝜑ˆ˓ʹ ቁ − ʹ ∙ ܿ ∙ ݃ݐ ቀͶͷ − 𝜑ˆ˓ʹ ቁ          ሺ͸.͹ͺሻ 

ଶ݌  = ሺͳͲ ∙ Ͷ + ͳͺ,ʹ͵ ∙ Ͷሻ ∙ ଶ݃ݐ (Ͷͷ − ͵͹ʹ) − ʹ ∙ ͳͳͲ ∙ ݃ݐ (Ͷͷ − ͵͹ʹ) = = −ͺʹ ˍʜ/ˏଶ,   
 
ɝɞɟ    γˆ˓ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 γˆ˓ = γˆ˓˔˖˘ − ሺͳ − nሻ ∙ γ˅ = ʹͺ − ሺͳ − Ͳ,ͲͲͷሻ ∙ ͻ,ͺͳ = ͳͺ,ʹ͵ ˍʜ/ˏଷ,    ሺ͸.͹ͻሻ 
 

ɝɞɟ    n – ɩɨɪɢɫɬɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ, ɞɥɹ ɝɪɚɧɢɬɚ n = Ͳ,ͲͲͷ; 
c – ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬɚ, ɪɚɜɧɨɟ 110 ɤɉɚ. 
 
ɑɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɝɨ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 

ɩ.ɦ: 
 ʔ˃ = ଵ݌ + ʹଶ݌ ∙ ℎˆ˓ = −ͳͲͲ − ͺʹʹ ∙ Ͷ = −͵͸Ͷ ˍʜ                                          ሺ͸.ͺͲሻ 

 
Ɍɚɤ ɤɚɤ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɬɪɢɰɚɬɟɥɶɧɨ, ɬɨ ɚɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 

ɧɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ ɫɨɨɪɭɠɟɧɢɟ ɨɬɫɭɬɫɬɜɭɟɬ. 
ɉɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 

 

˓ˆ݌  = ߛ̂ ˓ ∙ ℎˆ˓ ∙ ଶ݃ݐ ቀͶͷ + 𝜑ˆ˓ଶ ቁ + ʹ ∙ ܿ ∙ ݃ݐ ቀͶͷ + 𝜑ˆ˓ଶ ቁ                               ሺ͸.ͺͳሻ 

˓ˆ݌  = ͳͺ,ʹ͵ ∙ Ͷ ∙ ଶ݃ݐ (Ͷͷ + ͵͹ʹ) + ʹ ∙ ͳͳͲ ∙ ݃ݐ (Ͷͷ + ͵͹ʹ) = ͹͵Ͷ ˍʜ/ˏଶ 
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˔˃˒ܧ  = ˓ˆ˓ ∙ ℎˆ˓ʹ = ͹͵Ͷ ∙ Ͷʹ = ͳͶ͸ͺ ˍʜ                                                              ሺ͸.ͺʹሻ 

 
6.4.7 ȼɨɥɧɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 

ɭɩɪɨɳɟɧɧɨ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ. Ɇɨɠɟɜɢɬɢɧɨɜɚ: 
 ܹ˅ ˑˎː = ͳʹ ߛ˅ ∙ ℎଵ% ∙ ቆλ𝜋 + ℎ଴ʹቇ                                                                          ሺ͸.ͺ͵ሻ 

 ܹ˅ ˑˎː = ͳʹ ∙ ͳͲ ∙ ͳ,ͳͻ ∙ (ͳͳ,ͺ𝜋 + Ͳ,͵ͺʹ ) = ʹ͵,Ͷ͹ ˍʜ/ˏ, 
 

ɝɞɟ    ℎଵ% – ɜɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ℎଵ% = ͳ,ͳͻ ˏ; λୢ – ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ, λୢ = ͳͳ,ͺ ˏ; 
 ℎ଴ = 𝜋 ∙ ℎଵ%ଶλୢ = 𝜋 ∙ ͳ,ͳͻଶͳͳ,ͺ = Ͳ,͵ͺ ˏ,                                                                ሺ͸.ͺͶሻ 

 
ɉɥɟɱɨ ɫɢɥɵ ܹ˅ ˑˎː ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ȼȻ: 

௖ݕ  = λୢʹ𝜋 − ͵ͅ ℎଵ% = ͳͳ,ͺʹ𝜋 − ͵ͅ ∙ ͳ,ͳͻ = ͳ,Ͷ͵  ˏ                                              ሺ͸.ͺͷሻ 

 
6.5 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 
6.5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ 

 
Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 

ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). ȼ 
ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ 
ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. 

ɂɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ ɜ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɫɠɢɦɚɸɳɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɫɨ ɡɧɚɤɨɦ «–», ɚ ɪɚɫɬɹɝɢɜɚɸɳɚɹ ɫɨ ɡɧɚɤɨɦ «+».  

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɟɬɨɜ ɫɨɫɬɚɜɥɹɟɬɫɹ ɬɚɛɥɢɰɚ 6.3, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɧɵ ɜɫɟ 
ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. 

Ɍɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɫɢɥ ɪɚɫɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɝɪɚɦɦɵ AutoCAD. 

 
 



 
 

76 
 
 

Ɍɚɛɥɢɰɚ 6.3 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɢ ߛ௙ ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

ɋɢɥɚ, ɤɇ ɋɢɥɚ ߛ௙, ɤɇ ɉɥɟɱɨ, ɦ 
Ɇɨɦɟɧɬ, 

ɤɇ∙ɦ ʑܶʐ 1  40618,31 40618,31 29,13 1183211,2 ʜܶʐ 1  137,26 137,26 -1,57 -215,5 0,95 ˎ˒ܩ  61646 58563,81 -12,41 -726776,9 0,95 ˄ܩ  13748 13060,38 -13,24 -172919,4 ܹ˅ ˊ 1  3114 3114 0 0,0 ˗ܹ 1  8505,27 8505,27 14,35 122050,6 ʔː 1,2  39,2 47,04 5,33 250,7 ʔ˒˃˔ 0,8  1468 1174,4 -1,33 -1562,0 ܹ˅ ˑˎː 1  23,47 23,47 88,26 2071,5 0,9 ˊݍ  41 37 -27 -1001,2 

 ∑ ܯ = ͶͲͷͳͲͻ  ˍʜ ∙ ˏ 

 ∑ ܰ = ˎ˒ܩ + ˄ܩ + ˊݍ − ܹ˅ ˊ − ˗ܹ 

 ∑ ܰ = ͷͺͷ͸͵,ͺͳ + ͳ͵Ͳ͸Ͳ,͵ͺ + ͵͹ − ͵ͳͳͶ − ͺͷͲͷ,ʹ͹ = ͸ͲͲͶʹ ˍʜ   ሺ͸.ͺ͸ሻ 
 
Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௬௨ = − ˒ܤܰ + ͸ ∑ ˒ଶܤܯ = − ͸ͲͲͶʹ͸Ͳ + ͸ ∙ ͶͲͷͳͲͻ͸Ͳଶ = −͵ʹͷ,ͷ ˍʞ˃,                 ሺ͸.ͺ͹ሻ 

 
ɝɞɟ ∑  .ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ – ˒ܤ ;ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɨɞɨɲɜɭ – ܯ

 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ = −͵ʹͷ,ͷ ∙ Ͳଶ − ͻ,ͺͳ ∙ ͻͳ ∙ ሺͳ − Ͳଶሻ = = −ͺʹͺ,ͳ ˍʞ˃,                                                                                                       ሺ͸.ͺͺሻ 
 

ɝɞɟ ݉௨ – ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ; ܪௗ௨ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ȼȻ, ɦ; ߛ௪ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ, ɤɇ/ɦ3. 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 𝜏௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨) ∙ ݉௨ = ሺͻ,ͺͳ ∙ ͷʹ − ͵ʹͷ,ͷሻ ∙ Ͳ = Ͳ ˍʞ˃               ሺ͸.ͺͻሻ 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
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𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ = −͵ʹͷ,ͷ ∙ ሺͳ + Ͳଶሻ + ͻ,ͺͳ ∙ ͻͳ ∙ Ͳଶ = = −͵ʹͷ,ͷ ˍʞ˃                                                                                                        ሺ͸.ͻͲሻ 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ʖ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͻ,ͺͳ ∙ ͻͳ = −ͺͻʹ,͹ ˍʞ˃                                                 ሺ͸.ͻͳሻ 
 
Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௬௧ = − ˒ܤܰ − ͸ ∑ ˒ଶܤܯ = − ͸ͲͲͶʹ͸Ͳ − ͸ ∙ ͶͲͷͳͲͻ͸Ͳଶ = −ͳ͸͹ͷ,ͻ ˍʞ˃,               ሺ͸.ͻʹሻ 

 
ɝɞɟ ∑  .ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ; ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ – ˒ܤ ;ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɨɞɨɲɜɭ – ܯ

 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ሺͳ − ݉௧ଶሻ = −ͳ͸͹ͺ,ͻ ∙ Ͳ,ͷ͵ଶ − ͻ,ͺͳ ∙ ͷ,ʹͻ ∙ ሺͳ − Ͳ,ͷ͵ଶሻ = −ͷͲͺ,ͳ ˍʞ˃,                ሺ͸.ͻ͵ሻ 
 

ɝɞɟ ݉௧ – ɡɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ; ܪௗ௧  – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɇȻ, ɦ; ߛ௪ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ, ɤɇ/ɦ3. 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 𝜏௫௬௧ = ௪ߛ)− ∙ ௗ௧ܪ + 𝜎௬௧) ∙ ݉௧ = −(ͻ,ͺͳ ∙ ͷ,ʹͻ + ሺ−ͳ͸͹ͷ,ͻሻ) ∙ Ͳ,ͷ͵ = = ͺ͸Ͳ,͹ ˍʞ˃.                                                                                                           ሺ͸.ͻͶሻ 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ʖ௧ = 𝜎௬௧ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௗ௧ܪ ∙ ݉௧ଶ = −ͳ͸͹ͷ,ͻ ∙ ሺͳ + Ͳ,ͷ͵ଶሻ + ͻ,ͺͳ ∙ ͷ,ʹͻ ∙ Ͳ,ͷ͵ଶ = −ʹͳ͵ʹ ˍʞ˃.                 ሺ͸.ͻͷሻ 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͻ,ͺͳ ∙ ͷ,ʹͻ = −ͷͳ,ͻˍʞ˃.                                                 ሺ͸.ͻ͸ሻ 
 

Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.4. 
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Ɍɚɛɥɢɰɚ 6.4 - Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ 
ɇɚɩɪɹɠɟɧɢɟ ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 𝜎௬ -325,5 -1675,9 𝜎௫ -828,1 -508,1 𝜏௫௬ 0 860,7 𝜎ଵ -325,5 -51,9 𝜎ଷ -892,7 -2132 

 
6.5.2 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɢ ɟё ɨɫɧɨɜɚɧɢɹ 
 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨɜɟɪɤɚ ɪɚɫɱɟɬɨɜ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ 

ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢɫɯɨɞɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
1. ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 

௡ߛ   ∙ ௟௖ߛ ∙ |𝜎ଷ| ൑ ௖ߛ ∙ ܴ௕ ,                                                                                        ሺ͸.ͻ͹ሻ 
 

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

 ܴ௕ ൒ ௡ߛ  ∙ ௟௖ߛ ∙ |𝜎ଷ௠௔௫|ߛ௖ = ͳ,ʹ ∙ Ͳ,ͻ ∙ ʹͳͶͷͳ = ʹ͵ͳ͹ ˍʜ/ˏଶ.                        ሺ͸.ͻͺሻ 

 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɬ.ɤ.: 
 ʹ͵ͳ͹ ˍʜ/ˏଶ ൑ ͺͻͲͲ ˍʜ/ˏଶ                                                                              ሺ͸.ͻͻሻ 
 
ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɨɝɨ ɭɫɥɨɜɢɹ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɬɫɹ ɤɥɚɫɫ ɛɟɬɨɧɚ ȼ15 

ɫ ɪɚɫɱɟɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ ܴ௕ = ͺͻͲͲ ˍʜ/ˏଶ, ɤɨɬɨɪɵɣ 
ɧɟɨɛɯɨɞɢɦɨ ɭɥɨɠɢɬɶ ɜ ɡɨɧɟ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɫɠɢɦɚɸɳɢɦɢ ɧɚɩɪɹɠɟɧɢɹɦɢ.  

2. ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 
 𝜎௬௨ < Ͳ                                                                                                                    ሺ͸.ͳͲͲሻ 
 
ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ 𝜎௬௨ = −͵ʹͷ,ͷ ˍʞ˃, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
3. ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 

 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙  ௗ௨                                                                                          ሺ͸.ͳͲͳሻܪ
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 |−͵ʹͷ,ͷ | ൒ Ͳ,ʹͷ ∙ ͻ,ͺͳ ∙ ͻͳ                                                                             ሺ͸.ͳͲʹሻ  
 

ɬ.ɟ. ͵ʹͷ,ͷˍʜ/ˏଶ ൒ ʹʹ͵,ʹ ˍʜ/ˏଶ.                                                                  ሺ͸.ͳͲ͵ሻ 
 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 

6.6 Ɉɛɨɫɧɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɨɫɧɨɜɚɧɢɹ, ɬɨ ɟɫɬɶ ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ 
ɫɨɨɪɭɠɟɧɢɹ. ɉɥɨɬɢɧɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚ ɫɞɜɢɝ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ 
ɫɨɫɬɨɹɧɢɸ – ɩɨ ɩɨɬɟɪɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. 

ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ:  

 ܴ ∙ ܨ௖ௗߛ ∙ ௟௖ߛ ൒ ௡ߛ ,                                                                                                          ሺ͸.ͳͲͶሻ 

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

 ܴ = ˄ܩ) + ˎ˒ܩ − ܹ˅ ˊ˅ − ˗ܹ + (ˊݍ ∙ 𝜑݃ݐ + ʔ˒˃˔ ∙ ′௖ߛ + ܿ ∙ ɩܤ = = ሺͳ͵Ͳ͸Ͳ,͵ͺ + ͷͺͷ͸͵,ͺͳ − ͵ͳͳͶ − ͺͷͲͷ,ʹ͹ + ͵͹ሻ ∙ Ͳ,͹ͷ + ͳͳ͹Ͷ,Ͷ ∙ Ͳ,͹ +ͳͳͲ ∙ ͸Ͳ = ͷʹͶͷͶˍʜ/ˏଶ ,                                                                                         ሺ͸.ͳͲͷሻ 
 

ɝɞɟ ݃ݐ𝜑 – ɬɚɧɝɟɧɫ ɭɝɥɚ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɞɥɹ ɝɪɚɧɢɬɚ 0,75; ܿ – ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ, 110 ɤɇ/ɦ2; ܤɩ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 60ɦ. 
 
ɋɞɜɢɝɚɸɳɚɹ ɫɢɥɚ: 
 F = ܶ˅ ˄ − ܶː ˄ + ܹ˅ ˑˎː + ːܧ = ͶͲ͸ͳͺ,͵ − ͳ͵͹,ʹ͸ + ʹ͵,Ͷ͹ + Ͷ͹,ͲͶ = = ͶͲͷͷʹ ˍʜ/ˏଶ.                                                                                                 ሺ͸.ͳͲ͸ሻ 

 ͷʹͶͷͶ ∙ Ͳ,ͻͷͶͲͷͷʹ ∙ ͳ ൒ ͳ,ʹͲ                                                                                          ሺ͸.ͳͲ͹ሻ  ͳ,ʹ͵ > ͳ,ʹͲ, ɩɨɷɬɨɦɭ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
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ɗɩɸɪɵ ɧɚɩɪɹɠɟɧɢɟ ɢ ɫɛɨɪ ɧɚɝɪɭɡɨɤ ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ƚ. 
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7 Ɉɯɪɚɧɚ ɬɪɭɞɚ, ɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ 

 
7.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
 
Ƚɥɚɜɧɨɣ ɡɚɞɚɱɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɹɜɥɹɟɬɫɹ 

ɨɛɟɫɩɟɱɟɧɢɟ ɢɯ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ 
ɫɨɡɞɚɧɢɢ ɭɫɥɨɜɢɣ ɞɥɹ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɢ ɷɤɨɧɨɦɢɱɧɨɣ ɪɚɛɨɬɵ ɨɫɧɨɜɧɨɝɨ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ ɨɬ 21.07.1997-ɎɁ (ɪɟɞ. Ɉɬ 
29.07.2018) «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ» ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ Ȼɢɣɫɤɨɣ Ƚɗɋ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɳɢɦɢ 
ɬɪɟɛɨɜɚɧɢɹɦɢ, ɢɡɥɨɠɟɧɧɵɦɢ ɜ ɎɁ: 

- ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɞɟɤɥɚɪɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; 
- ɧɟɩɪɟɪɵɜɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; 
- ɨɛɟɫɩɟɱɟɧɢɟ ɞɨɩɭɫɬɢɦɨɝɨ ɭɪɨɜɧɹ ɪɢɫɤɚ ɚɜɚɪɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 

ɫɨɨɪɭɠɟɧɢɣ; 
- ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɮɟɞɟɪɚɥɶɧɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɧɚɞɡɨɪɚ ɜ ɨɛɥɚɫɬɢ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; 
- ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɦɟɪ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 

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

- ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɞɟɣɫɬɜɢɟ (ɛɟɡɞɟɣɫɬɜɢɟ), ɤɨɬɨɪɵɟ ɩɨɜɥɟɤɥɢ ɡɚ ɫɨɛɨɣ 
ɫɧɢɠɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɧɢɠɟ ɞɨɩɭɫɬɢɦɨɝɨ 
ɭɪɨɜɧɹ; 

- ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɡɚɛɥɚɝɨɜɪɟɦɟɧɧɨɝɨ ɩɪɨɜɟɞɟɧɢɹ ɤɨɦɩɥɟɤɫɚ ɦɟɪɨɩɪɢɹɬɢɣ 
ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɭɦɟɧɶɲɟɧɢɸ ɪɢɫɤɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ 
ɧɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 

 
7.2 Ɉɯɪɚɧɚ ɬɪɭɞɚ 
 
ɇɚ Ȼɢɣɫɤɨɣ Ƚɗɋ ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɚ ɬɪɭɞɚ ɢɦɟɸ ɨɱɟɧɶ ɜɚɠɧɭɸ 

ɪɨɥɶ ɞɥɹ ɥɸɞɟɣ, ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ. Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɝɢɞɪɨɫɨɨɪɭɠɟɧɢɹɯ ɢ ɨɛɨɪɭɞɨɜɚɧɢɢ ɡɚɜɢɫɹɬ ɨɬ ɜɢɞɚ ɪɚɛɨɬ. 
Ɍɟɪɪɢɬɨɪɢɹ Ƚɗɋ, ɚɤɜɚɬɨɪɢɢ, ɩɨɦɟɳɟɧɢɹ ɢ ɪɚɛɨɱɢɟ ɦɟɫɬɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ 
ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɛɟɡɨɩɚɫɧɭɸ ɪɚɛɨɬɭ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɢ ɪɟɦɨɧɬɧɨɝɨ 
ɩɟɪɫɨɧɚɥɚ. 

ɋɨɨɪɭɠɟɧɢɹ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ Ƚɗɋ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜ ɬɟɯɧɢɱɟɫɤɢ 
ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɦ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ. ɉɪɢ ɷɬɨɦ 
ɤɨɦɩɚɧɢɢ (ɨɪɝɚɧɢɡɚɰɢɢ), ɫɨɡɞɚɸɳɢɟ ɢ ɷɤɫɩɥɭɚɬɢɪɭɸɳɢɟ Ƚɗɋ, ɨɛɹɡɚɧɵ 
ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɡɚɳɢɬɭ ɪɚɛɨɬɧɢɤɨɜ ɢ ɜ ɡɨɧɚɯ ɜɨɡɦɨɠɧɨɝɨ ɡɚɬɨɩɥɟɧɢɹ Ƚɗɋ. 
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ɉɪɚɜɢɥɚ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ 
ɤɚɠɞɵɦ ɪɚɛɨɬɧɢɤɨɦ ɩɪɟɞɩɪɢɹɬɢɹ ɛɟɡ ɢɫɤɥɸɱɟɧɢɹ. Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ  ɢɯ 
ɜɵɩɨɥɧɟɧɢɟ ɢ ɜɧɟɞɪɟɧɢɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɪɭɤɨɜɨɞɢɬɟɥɢ Ƚɗɋ ɜɫɟɯ ɫɬɭɩɟɧɟɣ 
ɭɩɪɚɜɥɟɧɢɹ. 

ɍ ɤɨɦɩɚɧɢɢ (ɨɪɝɚɧɢɡɚɰɢɢ) Ƚɗɋ ɧɚ ɫɥɭɱɚɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɧɟɪɚɫɱɟɬɧɵɯ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɫɢɬɭɚɰɢɣ ɞɨɥɠɧɵ ɛɵɬɶ ɜ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ 
ɪɟɚɥɢɡɚɰɢɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɞɥɹ ɪɚɡɧɵɯ ɫɬɟɩɟɧɟɣ ɭɝɪɨɡɵ 
ɬɟɯɧɢɱɟɫɤɢɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɩɟɪɫɨɧɚɥɚ Ƚɗɋ. ȼ ɦɟɪɨɩɪɢɹɬɢɹɯ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ ɤɨɧɤɪɟɬɧɵɟ 
ɫɩɟɰɢɮɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ Ƚɗɋ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ (ɜ ɫɥɭɱɚɟ ɪɟɚɥɢɡɭɟɦɨɣ 
ɜɨɡɦɨɠɧɨɫɬɢ) ɢɦɢ ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɨɛɭɫɬɪɨɣɫɬɜɨ ɫɩɟɰɢɚɥɶɧɵɯ 
ɛɟɡɨɩɚɫɧɵɯ (ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ) ɩɨɦɟɳɟɧɢɣ, ɪɚɫɫɱɢɬɚɧɧɵɯ ɧɚ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɲɬɚɬɧɵɣ ɫɨɫɬɚɜ ɩɟɪɫɨɧɚɥɚ. 

Ⱦɥɹ ɤɚɠɞɨɣ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɫɯɟɦɵ ɢ ɩɭɬɢ ɷɜɚɤɭɚɰɢɢ 
ɪɚɛɨɬɧɢɤɨɜ ɢɡ ɡɨɧ ɪɚɫɱɟɬɧɨ-ɜɨɡɦɨɠɧɨɝɨ ɡɚɬɨɩɥɟɧɢɹ ɢɥɢ ɨɛɪɭɲɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 
ɨɬɦɟɬɤɢ ɜɵɲɟ ɪɚɫɱɟɬɧɨɝɨ ɭɪɨɜɧɹ ɬɚɤɨɝɨ ɡɚɬɨɩɥɟɧɢɹ, ɨɩɨɥɡɧɹ, ɨɛɪɭɲɟɧɢɹ ɢɥɢ ɜ 
ɫɩɟɰɢɚɥɶɧɵɟ ɛɟɡɨɩɚɫɧɵɟ ɩɨɦɟɳɟɧɢɹ. 

ɗɤɫɩɥɢɤɚɰɢɢ ɩɥɚɧɵ ɷɜɚɤɭɚɰɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɲɟɧɵ ɧɚ ɜɢɞɧɵɯ ɦɟɫɬɚɯ. 
ɗɤɫɩɥɢɤɚɰɢɢ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɫɧɨɜɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɞɨɥɠɧɵ ɩɨɞɫɜɟɱɢɜɚɬɶɫɹ ɨɬ 
ɪɟɡɟɪɜɧɵɯ ɚɜɬɨɧɨɦɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ. 

ɗɜɚɤɭɚɰɢɨɧɧɵɟ ɜɵɯɨɞɵ ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɧɚɳɟɧɵ ɜɢɞɢɦɵɦɢ ɩɪɢ 
ɨɬɤɥɸɱɟɧɢɢ ɨɫɧɨɜɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɵɦɢ ɭɤɚɡɚɬɟɥɹɦɢ ɫ 
ɚɜɬɨɧɨɦɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɩɢɬɚɧɢɹ. 

ɇɚ Ȼɢɣɫɤɨɣ Ƚɗɋ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɨɪɝɚɧɢɡɚɰɢɢ, ɭɱɟɬɚ, 
ɤɨɧɬɪɨɥɹ ɢ ɨɰɟɧɤɢ ɩɪɨɜɨɞɢɦɨɣ ɪɚɛɨɬɵ ɞɨɥɠɧɵ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ:  

- ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ; 
- ɨɬɪɚɫɥɟɜɵɦ (ɬɚɪɢɮɧɵɦ) ɫɨɝɥɚɲɟɧɢɟɦ; 
- ɤɨɥɥɟɤɬɢɜɧɵɦ ɞɨɝɨɜɨɪɨɦ (ɫɨɝɥɚɲɟɧɢɟɦ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ); 
- ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ Ɇɢɧɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ ɢ ɫɨɰɪɚɡɜɢɬɢɹ ɊɎ; 
- ɪɟɡɭɥɶɬɚɬɵ ɤɨɧɬɪɨɥɶɧɵɯ ɩɪɨɜɟɪɨɤ ɫɨɫɬɨɹɧɢɹ ɨɯɪɚɧɵ ɢ ɭɫɥɨɜɢɣ ɬɪɭɞɚ; 
- ɩɪɟɞɥɨɠɟɧɢɹɦɢ ɤɨɦɢɫɫɢɢ ɢ ɭɩɨɥɧɨɦɨɱɟɧɧɵɯ ɥɢɰ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ; 
- ɩɪɟɞɩɢɫɚɧɢɹɦɢ ɨɪɝɚɧɨɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɢ ɜɟɞɨɦɫɬɜɟɧɧɨɝɨ ɧɚɞɡɨɪɚ. 
Ɋɭɤɨɜɨɞɫɬɜɨɦ Ȼɢɣɫɤɨɣ Ƚɗɋ ɨɯɪɚɧɚ ɬɪɭɞɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɜ ɩɨɥɧɨɣ 

ɦɟɪɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. Ƚɥɚɜɧɵɦɢ ɢɡ ɤɨɬɨɪɵɯ 
ɹɜɥɹɸɬɫɹ Ɍɪɭɞɨɜɨɣ ɤɨɞɟɤɫ ɊɎ (ɌɄ ɊɎ), Ƚɪɚɠɞɚɧɫɤɢɣ ɤɨɞɟɤɫ ɊɎ (ȽɄ ɊɎ) ɢ 
ɮɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 17 ɢɸɥɹ 1999 ɝ. № 181-ɎɁ «Ɉɛ ɨɫɧɨɜɚɯ ɨɯɪɚɧɵ ɬɪɭɞɚ ɜ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ». 

ȿɠɟɞɧɟɜɧɨ ɧɚ Ȼɢɣɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɟɬɫɹ ɤɨɦɩɥɟɤɫ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɬɪɚɜɦɚɬɢɡɦɚ 
ɢ ɡɚɛɨɥɟɜɚɧɢɣ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. Ⱥ ɬɚɤɠɟ ɟɠɟɦɟɫɹɱɧɨ ɩɪɨɜɨɞɢɬɫɹ ɞɧɢ ɨɯɪɚɧɵ 
ɬɪɭɞɚ ɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɪɝɚɧɢɡɨɜɵɜɚɬɶɫɹ ɤɨɦɩɥɟɤɫɧɵɟ ɩɪɨɜɟɪɤɢ 
ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɮɢɥɢɚɥɚ ɢ ɩɨɞɪɹɞɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ ɧɚ ɥɭɱɲɭɸ 
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ɨɪɝɚɧɢɡɚɰɢɸ ɪɚɛɨɬɵ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɦɟɠɞɭ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ ɫɥɭɠɛɚɦɢ ɮɢɥɢɚɥɚ. 
 

7.3 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. 
 
Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɞɥɹ 

ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɜɪɟɞɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɩɨɠɚɪɚ ɧɚ ɥɸɞɟɣ, ɧɚɯɨɞɹɳɢɯɫɹ ɧɚ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɨɛɴɟɤɬɟ, ɚ ɬɚɤɠɟ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɨɜɪɟɠɞɟɧɢɟ ɢɥɢ ɧɟ ɧɨɪɦɚɥɶɧɵɟ 
ɪɟɠɢɦɵ ɤɨɬɨɪɨɝɨ ɦɨɝɭɬ ɩɨɜɥɟɱɶ ɨɝɪɨɦɧɵɟ ɮɢɧɚɧɫɨɜɵɟ ɩɨɬɟɪɢ. 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɢɫɬɟɦɵ ɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ ɞɥɹ ɨɛɴɟɤɬɨɜ 
ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɫɥɟɞɭɸɳɢɟ ɜɨɡɦɨɠɧɨɫɬɢ: 

- Ɉɛɧɚɪɭɠɟɧɢɟ ɜɨɡɝɨɪɚɧɢɹ ɬɟɯɧɢɱɟɫɤɢɦɢ ɫɪɟɞɫɬɜɚɦɢ (ɩɨɠɚɪɧɵɦɢ 
ɢɡɜɟɳɚɬɟɥɹɦɢ) ɢ ɫɢɫɬɟɦɚɦɢ ɫɢɝɧɚɥɢɡɚɰɢɢ ɜ ɛɥɨɤɚɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɚ ɬɚɤɠɟ ɜ 
ɞɪɭɝɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɹɯ. 

- ɉɪɢɟɦ ɫɢɝɧɚɥɨɜ ɨɬ ɪɭɱɧɵɯ ɢɡɜɟɳɚɬɟɥɟɣ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɢ 
ɜ ɩɨɦɟɳɟɧɢɹɯ ɨɛɴɟɤɬɚ. 

- ɉɨɞɚɱɚ ɫɢɝɧɚɥɨɜ ɭɩɪɚɜɥɟɧɢɹ ɫɢɫɬɟɦɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 
- ɉɨɞɚɱɚ ɫɢɝɧɚɥɨɜ ɭɩɪɚɜɥɟɧɢɹ ɫɢɫɬɟɦɨɣ ɨɩɨɜɟɳɟɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ 

ɷɜɚɤɭɚɰɢɟɣ (ɋɈɍɗ) ɥɸɞɟɣ ɩɪɢ ɩɨɠɚɪɟ. 
- ɉɨɞɚɱɚ ɫɢɝɧɚɥɨɜ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 
- Ɉɩɟɪɚɬɢɜɧɨɟ ɨɬɨɛɪɚɠɟɧɢɟ ɫɨɫɬɨɹɧɢɹ ɫɢɫɬɟɦɵ ɧɚ ɳɢɬɟ ɭɩɪɚɜɥɟɧɢɹ 

ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 
ɇɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɜ ɜɢɞɭ, ɱɬɨ ɨɛɴɟɤɬɵ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɢɦɟɸɬ ɫɜɨɢ 

ɯɚɪɚɤɬɟɪɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ, ɩɨɷɬɨɦɭ ɡɞɟɫɶ ɧɟɬ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɪɟɲɟɧɢɣ – ɞɥɹ 
ɤɚɠɞɨɝɨ ɨɛɴɟɤɬɚ ɪɟɲɟɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦ. ɉɪɨɟɤɬ ɩɨɠɚɪɧɨɣ 
ɡɚɳɢɬɵ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɦɢ ɫɩɟɰɢɚɥɢɫɬɚɦɢ, 
ɢɦɟɸɳɢɦɢ ɞɨɤɚɡɚɧɧɵɣ ɨɩɵɬ ɢ ɯɨɪɨɲɨ ɩɨɧɢɦɚɸɳɢɦɢ ɫɩɟɰɢɮɢɤɭ ɢ ɨɫɨɛɟɧɧɨɫɬɢ 
ɪɚɛɨɬɵ ɨɬɪɚɫɥɢ. ȼɬɨɪɵɦ ɮɚɤɬɨɪɨɦ, ɤɨɬɨɪɵɣ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ, ɹɜɥɹɟɬɫɹ 
ɫɭɳɟɫɬɜɟɧɧɨɟ ɨɬɥɢɱɢɟ ɭɫɥɨɜɢɣ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ ɞɚɧɧɵɯ ɨɛɴɟɤɬɨɜ 
(ɧɚɩɪɢɦɟɪ, ɫɜɹɡɚɧɧɵɯ ɫ ɭɝɨɥɶɧɨɣ ɩɵɥɶɸ) ɨɬ ɨɛɵɱɧɵɯ – ɜɨɡɦɨɠɧɨ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɟ ɬɥɟɧɢɟ ɨɬɥɨɠɢɜɲɟɣɫɹ ɩɵɥɢ ɢ "ɜɧɟɡɚɩɧɨɟ" ɜɨɡɧɢɤɧɨɜɟɧɢɟ 
ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ, ɤɨɝɞɚ, ɤɚɡɚɥɨɫɶ ɛɵ, ɜɫɟ ɩɪɨɰɟɫɫɵ ɩɪɨɬɟɤɚɸɬ ɧɨɪɦɚɥɶɧɨ. 

ɇɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɞɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ ɦɨɠɟɬ ɫɥɭɠɢɬɶ 
ɟɞɢɧɵɣ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɤɨɦɩɥɟɤɫ ɭɫɬɪɨɣɫɬɜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɪɚɛɨɬɵ 
ɜ ɫɨɫɬɚɜɟ ɫɢɫɬɟɦ ɩɨɠɚɪɧɨɣ, ɨɯɪɚɧɧɨɣ, ɨɯɪɚɧɧɨ-ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɜ 
ɫɢɫɬɟɦɚɯ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɨɩɨɜɟɳɟɧɢɹ ɨ ɩɨɠɚɪɟ ɜɨ 
ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɡɨɧɚɯ. 

Ʉɚɠɞɵɣ ɪɚɛɨɬɚɸɳɢɣ ɧɚ Ƚɗɋ ɞɨɥɠɟɧ ɡɧɚɬɶ ɧɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɢ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɴɟɤɬɚ, ɚ 
ɬɚɤɠɟ ɩɪɨɯɨɞɢɬɶ ɩɨɞɝɨɬɨɜɤɭ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɤɨɬɨɪɚɹ ɜɤɥɸɱɚɟɬ ɜ 
ɫɟɛɹ: 

- ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
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- ɪɟɝɭɥɹɪɧɵɟ ɢɧɫɬɪɭɤɬɚɠɢ; 
- ɫɩɟɰɢɚɥɶɧɚɹ ɩɨɞɝɨɬɨɜɤɚ; 
- ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ; 
- ɩɨɜɵɲɟɧɢɟ ɡɧɚɧɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ; 
- ɢɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
Ɂɚ ɧɚɪɭɲɟɧɢɟ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɟɪɫɨɧɚɥ ɞɨɩɭɫɬɢɜɲɢɣ 

ɩɨɠɚɪ, ɧɟɫɟɬ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢɥɢ ɭɝɨɥɨɜɧɭɸ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. 
 

7.4 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɡɨɧɟ Ȼɢɣɫɤɨɝɨ Ƚɍ 
 
7.4.1 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 

ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  
 
ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ȼɢɣɫɤɨɝɨ 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.  

Ɉɩɢɫɚɬɶ ɨɛɴɟɦ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ 
 ɨɛɴɟɦ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɫɨɫɬɚɜɥɹɟɬ 10080ˏଷ; 
 ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ - 386453ˏ ଷ. 
ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: 
 ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɥɚɧɞɲɚɮɬɨɜ, ɤɥɢɦɚɬɢɱɟɫɤɢɟ 

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

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

ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɨɪɹɞɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ;  

 ɩɟɪɟɫɟɥɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. 
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ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɭɞɟɬ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ 
ɩɪɨɰɟɫɫɚɦɢ: 

1. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜɨɞɧɨɝɨ, ɥɟɞɨɜɨɝɨ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ 
ɪɟɠɢɦɨɜ; 

2. ɂɡɦɟɧɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɧɨɫɚ ɢ ɫɟɞɢɦɟɧɬɚɰɢɢ ɧɚɧɨɫɨɜ;  
3. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɟ ɤɚɱɟɫɬɜɚ 

ɜɨɞɵ Ʉɚɬɭɧɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ Ȼɢɣɫɤɨɝɨ Ƚɍ; 
4. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɹ 

ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɜɨɞɨɟɦɚ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɪɟɱɧɨɣ ɬɢɩ 
ɷɤɨɫɢɫɬɟɦɵ ɢɡɦɟɧɢɬɫɹ ɧɚ ɨɡɟɪɧɵɣ. 

Ɉɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɫɨɫɬɚɜɥɹɟɬ 6,68ˍˏଷ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ ɨɬ01.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 

ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ» ɜ 
ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 

 ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ ɢ ɦɭɫɨɪɚ;  
 ɜɵɜɨɡ ɧɟɱɢɫɬɨɬ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ;  
 ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ;  
 ɡɚɫɵɩɤɚ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɭɝɥɭɛɥɟɧɢɣ ɢ ɬɚɦɩɨɧɚɠ ɫɤɜɚɠɢɧ; 
 Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɫɨɫɬɚɜ ɫɚɧɢɬɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɜɯɨɞɢɬ ɨɱɢɫɬɤɚ ɥɨɠɚ ɨɬ 

ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
 
7.4.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 
Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɜɨɞɨɯɪɚɧɢɥɢɳ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɋɉ ɨɬ 1.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ», ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦɢ: 

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. 

4) Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɟɪɟɧɨɫɭ ɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 

Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɞɚɧɧɵɣ ɩɟɪɢɨɞ: 
1. Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ 
1.1 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ-
ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ (ɉȾȼ);  
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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; 
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. 
 
7.4.3 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: 

4.1 Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 8 22 201 01 21 5 
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M = N∙୯ଵ଴଴% ∙ ρ, ɬ, (7.1) 

 
ɝɞɟ     N – ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3 (386453 ɦ3) q – ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (q =1,8%) ρ – ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 (ρ =2,5 ɬ/ɦ3) 

 M = N∙୯ଵ଴଴% = ଷ଼଺ସହଷ∙ଵ,଼ଵ଴଴% ∙ ʹ,ͷ = ͳ͹͵ͻͲ ˕  

 
4.2 Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 

ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 4 61 010 01 20 5 
ɍɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɉɪɢɥɨɠɟɧɢɟɦ ɤ ɫɛɨɪɧɢɤɭ Ɍɢɩɨɜɵɯ ɧɨɪɦ ɩɨɬɟɪɶ ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ (ɞɨɩɨɥɧɟɧɢɟ ɤ ɊȾɋ 82-202-96) Ɇɨɫɤɜɚ, Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 1988ɝ., 
ɬɚɛɥɢɰɚ 4, ɧɨɪɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ 10 %. 

 M = N∙୯ଵ଴଴% ∙ ρ, т, 

 
(7.2) 

ɝɞɟ     N – ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ (38645 ɬ) q – ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (q =1,0%) ρ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3 (ρ =2,0 ɬ/ɦ3) 
 M = N∙୯ଵ଴଴% = ଷ଼଺ସହ∙ଵ,଴ଵ଴଴% ∙ ʹ,Ͳ = ͹͹ʹ,ͻ ˕  

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 38645 ɬ ɥɨɦɚ 

ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 772,9 ɬ ɨɬɯɨɞɨɜ ɱɟɪɧɵɯ 
ɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɡɟɧɵ ɧɚ 
ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ. Ɉɬɯɨɞɵ ɱɟɪɧɨɝɨ ɦɟɬɚɥɥɚ ɞɨɥɠɧɵ 
ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɢɦɟɸɳɟɣ ɥɢɰɟɧɡɢɸ ɧɚ 
ɡɚɝɨɬɨɜɤɭ ɥɨɦɚ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɰɟɥɹɯ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɩɥɚɜɤɢ, ɬɚɤ ɤɚɤ ɱɟɪɧɵɣ 
ɦɟɬɚɥɥ ɹɜɥɹɟɬɫɹ ɜɬɨɪɢɱɧɵɦ ɪɟɫɭɪɫɨɦ. 

 
7.4.4 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 

ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 
ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ȼɢɣɫɤɨɝɨ 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; 
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3. Ɉɛɪɚɡɨɜɚɧɢɟɦ ɨɬɯɨɞɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɢ ɢ ɬɟɤɭɳɢɯ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 
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. 
ɋɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.1.4.1110-02 «Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ», ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɧɟ ɭɯɭɞɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɪɟɤɢ Ʉɚɬɭɧɶ ɨɬ ɫɛɪɨɫɨɜ Ȼɢɣɫɤɨɣ Ƚɗɋ ɧɢɠɟ ɩɨ 
ɬɟɱɟɧɢɸ ɪɟɤɢ.  

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

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

 ɜɵɹɜɥɟɧɢɟ ɨɛɴɟɤɬɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɫ 
ɪɚɡɪɚɛɨɬɤɨɣ ɤɨɧɤɪɟɬɧɵɯ 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 ɉɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 
8.1.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɬɚɩɨɜ, 

ɧɚɱɢɧɚɹ ɨɬ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɷɬɢ ɷɬɚɩɵ 
ɭɤɪɭɩɧёɧɧɨ ɩɨɤɚɡɚɧɵ ɜ ɤɚɥɟɧɞɚɪɧɨɦ ɝɪɚɮɢɤɟ, ɩɪɢɥɨɠɟɧɢɟ 1. ɋɨɫɬɚɜɥɟɧɧɵɣ 
ɝɪɚɮɢɤ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɫɭɦɦɵ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ 
ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ ɬɚɛɥɢɰɚ 8.1. 

 
Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ  

 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ 8.1 ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɨɛɴёɦ 

ɜɵɪɭɱɤɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ. Ⱦɚɧɧɨɟ ɹɜɥɟɧɢɟ ɨɛɭɫɥɨɜɥɟɧɨ ɞɜɭɦɹ ɮɚɤɬɨɪɚɦɢ: ɜɜɨɞ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ ɧɨɜɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɢ ɪɨɫɬ ɬɚɪɢɮɨɜ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ.  
 
 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɤɚɡɚɬɟɥɹ 

ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2024 2025 2026 2027 2028 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ ʛʑ˕ 380 570 570 570 570 

ɑɢɫɥɨ ɱɚɫɨɜ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 

ʦ˃˔˞ 4000 4000 4000 4000 4000 

ȼɵɪɚɛɨɬɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ʛʑ˕ ∙ ˚ 1520000 2280000 2280000 2280000 2280000 

Ɋɚɫɯɨɞ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
% 1,0 1,0 1,0 1,0 1,0 

Ɋɚɫɯɨɞ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
ʛʑ˕ ∙ ˚ 15200 22800 22800 22800 22800 

Ɉɛɴёɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ʛʑ˕ ∙ ˚ 1504800 2257200 2257200 2257200 2257200 

Ɍɚɪɢɮ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 

˓˖˄./ ʛʑ˕ ∙ ˚ 
1143 1175 1206 1235 1262 

ȼɵɪɭɱɤɚ ɨɬ 
ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ˏˎː. ˓˖˄. 1719,99 2652,21 2722,18 2787,64 2848,59 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ˏˎː. ˓˖˄. 286,66 442,04 453,70 464,61 474,76 
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8.1.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ɉȺɈ 

«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 
ɧɚ 2017-2042 ɝɝ. ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɧɢɮɢɤɚɰɢɢ ɢɫɯɨɞɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɜ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɨɝɨ ɩɨɞɯɨɞɚ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ 
ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ ɫɪɟɞɧɟɫɪɨɱɧɵɣ ɢ ɞɨɥɝɨɫɪɨɱɧɵɣ ɝɨɪɢɡɨɧɬ 
ɩɥɚɧɢɪɨɜɚɧɢɹ ɜɫɟɦɢ ɫɬɪɭɤɬɭɪɧɵɦɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ», 
ɞɨɱɟɪɧɢɦɢ ɢ ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ», ɞɨɱɟɪɧɢɦɢ ɢ 
ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ȾɁɈ ɉȺɈ «ɊɭɫȽɢɞɪɨ». 

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɟɪɟɱɟɧɶ ɧɚɢɛɨɥɟɟ 
ɡɧɚɱɢɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɣ ɢ ɞɨɩɭɳɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 
ɩɨɞɝɨɬɨɜɤɢ ɪɚɫɱɟɬɨɜ ɜ ɪɚɦɤɚɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ 
ɫɪɟɞɧɟɫɪɨɱɧɭɸ ɢ ɞɨɥɝɨɫɪɨɱɧɭɸ ɩɟɪɫɩɟɤɬɢɜɭ, ɜɤɥɸɱɚɹ ɩɪɨɜɟɞɟɧɢɟ ɪɚɫɱɟɬɚ 
ɩɚɪɚɦɟɬɪɨɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ. 

Ɂɚɬɪɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɧɚɡɵɜɚɸɬɫɹ ɬɟɤɭɳɢɦɢ 
ɪɚɫɯɨɞɚɦɢ, ɷɬɨ ɞɟɧɟɠɧɵɟ ɫɪɟɞɫɬɜɚ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɪɚɛɨɬ ɢɥɢ ɭɫɥɭɝ. 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ ɨɬ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ 
ɩɪɟɞɩɪɢɹɬɢɹ, ɬɚɤ ɤɚɤ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɜɟɥɢɱɢɧɭ ɡɚɬɪɚɬ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ ɟɞɢɧɢɰɭ 
ɩɪɨɞɭɤɰɢɢ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɜɫɟ ɮɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɪɚɫɯɨɞɨɜ, 
ɨɤɚɡɵɜɚɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɢ ɧɚ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ. 

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

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɫɱɢɬɚɧɧɨɣ ɧɨɪɦɨɣ ɚɦɨɪɬɢɡɚɰɢɢ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɫɭɦɦɵ 

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ ɢɦɭɳɟɫɬɜɚ ɨɛɴɟɤɬɨɜ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɢ ɨɛɴɟɤɬɨɜ 
ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɥɹ ɰɟɥɟɣ ɫɬɪɚɯɨɜɚɧɢɹ, ɫ ɭɱɟɬɨɦ 
ɩɪɢɪɨɫɬɚ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɦ ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɚ ɢɫɬɟɤɲɢɣ ɩɟɪɢɨɞ ɨɬ ɞɚɬɵ ɩɨɫɥɟɞɧɟɝɨ ɨɩɪɟɞɟɥɟɧɢɹ 
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ): 0,08%. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2. 
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Ɍɚɛɥɢɰɚ 8.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 

 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɜ 
ɩɪɨɰɟɧɬɚɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.3.  

 
Ɍɚɛɥɢɰɟ 8.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 

 
Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ, ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 8.4. 

 
Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱёɬɟ ɧɚ 1 ɬɵɫ. ˍʑ˕ ∙ ˚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 

ɤɨɞɟɤɫɨɦ ɊɎ (ȿɋɍ ɉȺɈ «ɊɭɫȽɢɞɪɨ») ɞɥɹ ɪɟɤɢ Ʉɚɬɭɧɶ 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  ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ./Ɇȼɬ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 
Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 145,464 

ɉɪɨɱɢɟ 274,0 156,180 
ɂɬɨɝɨ ɩɨ Ƚɗɋ − 301,644 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ (Ɇȼɬ) 

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

Ɉɬ 400 ɞɨ 999  0,040% 0,060% 0,080% 0,100% 

ɇɚɢɦɟɧɨɜɚɧɢɟ  ɋɬɚɜɤɚ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 
ɈȺɈ «ɋɈ – ȿɗɋ» 135,38 ɬɵɫ.ɪɭɛ./Ɇȼɬ 77,167 

ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ 
ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0,001097 ɬɵɫ.ɪɭɛ./ ʛʑ˕ ∙ ˚ 5,403 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ 
ɪɚɫɱёɬɨɜ) 0,000318 ɬɵɫ.ɪɭɛ./ ʛʑ˕ ∙ ˚ 1,566 

ɂɬɨɝɨ − 84,135 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ  

2024 2025 2026 2027 2028 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 

ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 549,12 618,30 748,94 820,31 944,86 

Ɋɚɫɯɨɞɵ ɧɚ 
ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ.ɪɭɛ. 82,47 94,89 118,32 127,43 150,33 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 104,12 156,18 156,18 156,18 156,18 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ. 

41,24 47,44 88,74 95,58 112,75 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 8.5 

 
ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ ɜɢɞɧɨ, ɱɬɨ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɟɠɟɝɨɞɧɨ 

ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɡɚ ɫɱёɬ ɟɠɟɝɨɞɧɨɝɨ ɭɜɟɥɢɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ ɢ 
ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ. 

Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ (ɪɢɫɭɧɨɤ 8.1).  

 
Ɋɢɫɭɧɨɤ 8.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 

 
ɇɚɢɛɨɥɶɲɭɸ ɞɨɥɸ ɨɬ ɨɛɳɢɯ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ ɫɨɫɬɚɜɥɹɸɬ 

ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɬɚɤ ɤɚɤ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ Ƚɗɋ 
ɤɚɩɢɬɚɥɨёɦɤɨɟ. ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɞɚɧɧɚɹ ɤɚɬɟɝɨɪɢɹ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɨɛɧɨɜɥɟɧɢɹ ɢ ɩɨɜɵɲɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ, 
ɨɫɨɛɟɧɧɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ȼ ɚɦɨɪɬɢɡɚɰɢɨɧɧɨɦ ɮɨɧɞɟ ɞɨɥɠɧɵ ɛɵɬɶ ɧɚɤɨɩɥɟɧɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ  

2024 2025 2026 2027 2028 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ 

ɤɨɦɩɚɧɢɣ, ɦɥɧ.ɪɭɛ. 
56,09 84,14 84,14 84,14 84,14 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, 
ɦɥɧ.ɪɭɛ. 13,79 23,64 23,64 23,64 23,64 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 846,82 1024,58 1219,95 1307,27 1471,89 
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ɧɟɨɛɯɨɞɢɦɵɟ ɫɪɟɞɫɬɜɚ ɞɥɹ ɫɜɨɟɜɪɟɦɟɧɧɨɣ ɡɚɦɟɧɵ ɭɫɬɚɪɟɜɲɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɞɪɭɝɢɯ ɮɨɧɞɨɜ ɛɟɡ ɭɳɟɪɛɚ ɞɥɹ ɩɪɟɞɩɪɢɹɬɢɹ. 

 
8.1.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 

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

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

ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɡɚ ɢɫɫɥɟɞɭɟɦɵɣ 
ɩɟɪɢɨɞ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.6. ɋɬɪɭɤɬɭɪɚ ɧɚɥɨɝɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.2.  
 
Ɍɚɛɥɢɰɚ 8.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ  

 
ɇɚɢɛɨɥɶɲɭɸ ɞɨɥɸ ɨɬ ɨɛɳɢɯ ɧɚɥɨɝɨɜɵɯ ɪɚɫɯɨɞɨɜ ɢɦɟɸɬ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ 

ɢ ɇȾɋ. Ɉɛɴёɦɵ ɞɚɧɧɵɯ ɧɚɥɨɝɨɜ ɨɛɭɫɥɨɜɥɟɧɵ ɱɢɫɥɨɦ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɨɛɟɫɩɟɱɟɧɢɟɦ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
Ȼɢɣɫɤɨɣ Ƚɗɋ, ɤɨɬɨɪɚɹ ɢɦɟɟɬ ɨɩɪɟɞɟɥёɧɧɭɸ ɫɬɨɢɦɨɫɬɶ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ  Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2027 2028 2029 2030 2031 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 782,73 774,33 784,96 813,49 839,13 
ɇȾɋ, ɦɥɧ.ɪɭɛ. 292,08 441,98 1091,88 1116,03 1044,41 

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, 
ɦɥɧ.ɪɭɛ. 45,38 44,70 44,70 44,70 44,70 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 285,43 332,40 343,88 322,00 300,13 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 1405,60 1593,40 2265,42 2296,22 2228,37 
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Ɋɢɫɭɧɨɤ 8.2 – ɋɬɪɭɤɬɭɪɚ ɧɚɥɨɝɨɜ, %  

 
8.2 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 

ɦɨɳɧɨɫɬɢ 
 
ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɮɢɧɚɧɫɨɜ ɪɟɡɭɥɶɬɚɬɨɜ ɨɬ ɩɪɨɞɚɠɢ 

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

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.7. 
  

Ɍɚɛɥɢɰɚ 8.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ  

 
ɇɚ ɪɢɫɭɧɤɟ 8.3 ɩɨɤɚɡɚɧɚ ɫɭɦɦɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨ ɝɨɞɚɦ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ.  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2024 2025 2026 2027 2028 
ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 3230,29 4979,83 5110,29 5232,44 5355,63 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 846,82 1024,58 1219,95 1307,27 1471,89 
EBITDA (ɜɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), 

ɦɥɧ.ɪɭɛ. 3214,53 4956,20 5086,65 5208,80 5331,99 

EBIT (ɩɪɢɛɵɥɶ ɨɬ 
ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 2286,52 3927,93 3874,04 3917,35 3866,20 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ 
ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 302,80 785,49 775,33 782,73 774,33 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), 
ɦɥɧ.ɪɭɛ. 1919,43 3142,34 3099,23 3133,88 3092,96 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ, % 20,00 20,00 20,00 20,00 20,00 
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Ɋɢɫɭɧɨɤ 8.3 – ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ.  

 
ȼ ɫɜɹɡɢ ɫ ɪɨɫɬɨɦ ɰɟɧ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɢ ɦɨɳɧɨɫɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɟɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɜ ɩɪɨɝɧɨɡɢɪɭɟɦɨɦ ɩɟɪɢɨɞɟ 
ɧɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ ɫɭɦɦɵ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ. ɉɪɨɜɚɥɵ ɝɪɚɮɢɤɚ ɩɨɤɚɡɚɧɵ ɧɚ 
ɪɢɫɭɧɤɟ 8.3, ɨɛɭɫɥɨɜɥɟɧɵ ɡɚɬɪɚɬɚɦɢ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɢ ɦɨɧɬɚɠ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ 
ɬɚɤɠɟ ɜɨɡɜɟɞɟɧɢɟ ɩɥɨɬɢɧɵ. 

 
8.3 Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ  

 
ɇɚ ɪɢɫɭɧɤɟ 8.4 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɫ ɭɤɚɡɚɧɢɟɦ ɷɬɚɩɨɜ ɪɟɚɥɢɡɚɰɢɢ 

ɩɪɨɟɤɬɚ.  
ɉɨ ɪɢɫɭɧɤɭ 8.4 ɜɢɞɧɨ, ɱɬɨ ɩɪɨɟɤɬ ɩɨɥɧɨɫɬɶɸ ɨɤɭɩɚɟɬɫɹ ɟɳё ɞɨ ɤɨɧɰɚ 

ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ, ɷɬɨ ɫɜɹɡɚɧɨ ɫ ɡɚɩɭɫɤɨɦ ɩɨɫɥɟɞɧɟɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɩɭɫɤ 
ɤɨɬɨɪɨɝɨ ɡɚɩɥɚɧɢɪɨɜɚɧ ɤ ɤɨɧɰɭ 2028 ɝɨɞɚ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ 
ɜɵɣɞɟɬ ɧɚ ɩɪɨɟɤɬɧɭɸ ɦɨɳɧɨɫɬɶ, ɱɬɨ ɨɛɟɫɩɟɱɢɬ ɛɨɥɶɲɢɟ ɩɪɨɞɚɠɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɭɜɟɥɢɱɢɬɫɹ ɢ ɩɪɢɛɵɥɶ. 
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Ɋɢɫɭɧɨɤ 8.4 – ɍɤɪɭɩɧɟɧɧɵɟ ɷɬɚɩɵ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

 
8.4 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 

  
Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

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

 
8.4.1 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
ɐɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 

ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ:  
 ɱɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ; 
 ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ;  
 ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɢ ɬ.ɞ. 
Ɋɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ:  
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 

ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», 
ɭɬɜɟɪɠɞёɧɧɵɯ ɩɪɢɤɚɡɨɦ ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000 ɝ. № 54 ɧɚ 
ɨɫɧɨɜɚɧɢɢ Ɂɚɤɥɸɱɟɧɢɹ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 26.05.1999 ɝ. №2 4-16-1/20-
113; 
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ɛ) «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 
ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ 
ɫɬɚɞɢɢ ɩɪɟɞɌɗɈ ɢ ɌɗɈ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞёɧɧɵɦɢ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» 
ɨɬ 31.03.2008 ɝ. № 155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.1999 ɝ. №24-16-
1/20-113; 

ɜ) ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 – «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.». 

Ɋɚɫɱёɬɵ ɩɪɨɜɟɞɟɧɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɩɪɨɞɭɤɬɚ ProjectExpert, ɮɢɪɦɵ ExpertSysytems.  

Ⱦɥɹ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ 
ɩɪɟɞɩɨɫɵɥɤɢ:  

1. ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ Ȼɢɣɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 30 ɥɟɬ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

2. ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɧɚ 1 ɤɜ. 2021 ɝɨɞɚ.  

3. ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜ ɬɟɱɟɧɢɟ ɩɪɨɝɧɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɧɟ ɛɭɞɟɬ 
ɩɪɨɢɫɯɨɞɢɬɶ ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ, ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 

 
8.4.2 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 

ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.8. 
 

Ɍɚɛɥɢɰɚ 8.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «Ȼɢɣɫɤɚɹ Ƚɗɋ ɧɚ 
ɪɟɤɟ Ʉɚɬɭɧɶ» 

 
ɉɨɤɚɡɚɬɟɥɶ ɱɢɫɬɨɝɨ ɩɪɢɜɟɞёɧɧɨɝɨ ɞɨɯɨɞɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ  ܸܰܲ > Ͳ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɨɟɤɬ ɩɪɢɝɨɞɟɧ ɞɥɹ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ. ɂɧɞɟɤɫ 

ɩɪɢɛɵɥɶɧɨɫɬɢ ሺܲܫ = ͳ,ͷ͵ ˓˖˄. ሻ ɛɨɥɶɲɟ ɟɞɢɧɢɰɵ, ɚ ɡɧɚɱɢɬ ɢɧɜɟɫɬɢɰɢɢ ɜ ɩɪɨɟɤɬ 
ɷɮɮɟɤɬɢɜɧɵ ɢ ɢɧɜɟɫɬɢɪɨɜɚɧɧɵɟ ɫɪɟɞɫɬɜɚ ɩɪɢɧɨɫɹɬ ɞɨɯɨɞ. ɉɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ 
ɩɪɨɟɤɬɚ ɫɨɫɬɚɜɥɹɟɬ 131 ɦɟɫɹɰɟɜ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɨɟɤɬ ɨɤɭɩɢɬɫɹ ɟɳё ɞɨ 
ɨɤɨɧɱɚɧɢɹ, ɬɚɤ ɤɚɤ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɟɤɬɚ ɫɨɫɬɚɜɥɹɟɬ 360 ɦɟɫɹɰɟɜ (30 ɥɟɬ).  
 
 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ  Ɂɧɚɱɟɧɢɟ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,60 

ɉɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ – PB, ɦɟɫ. 131 
ɑɢɫɬɵɣ ɩɪɢɜɟɞёɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ. 7141,815 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,53 
ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ – IRR, % 16,27 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɪɭɛ./  ˍʑ˕ ∙ ˚ 0,26 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ./  ˍʑ˕ 61755 
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8.4.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɧɭɸ ɱɚɫɬɶ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ. Ⱦɨɯɨɞɧɚɹ 
ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱёɬ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 8.9.  

 
Ɍɚɛɥɢɰɚ 8.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬɵ  

 
ɇɚɥɨɝɨɜɵɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɊɎ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɧɚɥɨɝɢ ɢ ɫɛɨɪɵ, 

ɤɨɬɨɪɵɟ ɩɨɞɥɟɠɚɬ ɩɟɪɟɱɢɫɥɟɧɢɸ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬɵ. 
Ʉɚɠɞɵɣ ɢɡ ɧɢɯ ɫɥɭɠɢɬ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɮɭɧɤɰɢɣ. ȼ ɫɜɹɡɢ ɫ 
ɭɜɟɥɢɱɟɧɢɟɦ ɩɪɢɛɵɥɢ, ɤɨɬɨɪɚɹ ɪɚɫɬёɬ ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, 
ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɢ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɣ 
ɛɸɞɠɟɬɵ.  

 
8.5 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
 
Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ – ɷɬɨ ɨɫɧɨɜɧɨɣ ɦɟɬɨɞ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 

ɪɢɫɤɨɜ ɥɸɛɨɝɨ ɩɪɨɟɤɬɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɤɥɸɱɟɜɵɯ ɩɚɪɚɦɟɬɪɨɜ. ȼ 
ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞёɧ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜɟɥɢɱɢɧɵ ɩɪɨɝɧɨɡɧɨɝɨ 
ɬɚɪɢɮɚ ɤ ɢɡɦɟɧɟɧɢɹɦ:  

 ɨɛɴёɦɚ ɢɧɜɟɫɬɢɰɢɣ;  
 ɰɟɧɵ ɫɛɵɬɚ;  
 ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. 
ɂɡɦɟɧɟɧɢɟ ɜɟɥɢɱɢɧɵ ɢɧɞɟɤɫɚ ɞɨɯɨɞɧɨɫɬɢ (PI) ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ 

ɢɧɜɟɫɬɢɰɢɣ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɩɪɨɟɤɬ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 8.5.  
 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2024 2025 2026 2027 2028 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, 

ɦɥɧ.ɪɭɛ. 364,70 857,91 847,75 1143,82 1284,65 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, 
ɦɥɧ.ɪɭɛ. 179,89 207,15 260,53 285,43 332,40 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ, ɦɥɧ.ɪɭɛ. 544,58 1065,06 1108,28 1429,24 1617,04 
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Ɋɢɫɭɧɨɤ 8.5 – ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɢɧɜɟɫɬɢɰɢɣ  

 
ɉɨ ɝɪɚɮɢɤɭ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɦɭ ɧɚ ɪɢɫɭɧɤɟ 8.5, ɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 

ɨɛɴёɦɚ ɢɧɜɟɫɬɢɰɢɣ ɧɚ 20 ɩɪɨɰɟɧɬɨɜ ɢɧɞɟɤɫ ɞɨɯɨɞɧɨɫɬɢ ɫɧɢɠɚɟɬɫɹ ɧɚ 0,35 ɪɭɛ., 
ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ, ɩɪɢ ɫɧɢɠɟɧɢɢ ɨɛɴёɦɚ ɢɧɜɟɫɬɢɰɢɣ ɧɚ ɬɟ ɠɟ 20 ɩɪɨɰɟɧɬɨɜ, ɢɧɞɟɤɫ 
ɞɨɯɨɞɧɨɫɬɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚ 0,55 ɪɭɛ. ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ 
ɭɜɟɥɢɱɟɧɢɟ ɨɛɴёɦɚ ɢɧɜɟɫɬɢɰɢɣ ɧɟɢɡɛɟɠɧɨ ɜɟɞёɬ ɤ ɨɛɪɚɬɧɨɦɭ ɷɮɮɟɤɬɭ ɜɟɥɢɱɢɧɵ 
ɢɧɞɟɤɫɚ ɞɨɯɨɞɧɨɫɬɢ (PI), ɚ ɢɦɟɧɧɨ ɤ ɟɝɨ ɭɦɟɧɶɲɟɧɢɸ.  

ɂɡɦɟɧɟɧɢɟ ɜɟɥɢɱɢɧɵ ɢɧɞɟɤɫɚ ɞɨɯɨɞɧɨɫɬɢ (PI) ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ ɜ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɩɪɨɟɤɬɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 8.5.  

ɉɨ ɝɪɚɮɢɤɭ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɦɭ ɧɚ ɪɢɫɭɧɤɟ 8.5, ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ 
ɧɚɛɥɸɞɚɟɬɫɹ ɩɪɹɦɚɹ ɡɚɜɢɫɢɦɨɫɬɶ, ɬɚɤ ɤɚɤ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ ɧɚ 20 
ɩɪɨɰɟɧɬɨɜ ɢɧɞɟɤɫ ɞɨɯɨɞɧɨɫɬɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚ 0,5 ɪɭɛ.  
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Ɋɢɫɭɧɨɤ 8.6 – ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ  

 
ɂɡɦɟɧɟɧɢɟ ɜɟɥɢɱɢɧɵ ɢɧɞɟɤɫɚ ɞɨɯɨɞɧɨɫɬɢ (PI) ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɩɪɨɟɤɬɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 8.6.  
 

 
Ɋɢɫɭɧɨɤ 8.7 – ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ  

 
ɉɨ ɝɪɚɮɢɤɭ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɦɭ ɧɚ ɪɢɫɭɧɤɟ 8.7, ɜɢɞɧɨ, ɱɬɨ ɜɟɥɢɱɢɧɚ PI ɢɦɟɟɬ 

ɨɛɪɚɬɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. ɑɟɦ ɜɵɲɟ ɫɬɚɜɤɚ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, ɬɟɦ ɦɟɧɶɲɟ ɱɢɫɬɵɣ ɩɪɢɜɟɞёɧɧɵɣ ɞɨɯɨɞ. 
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9 Ɏɚɡɨɩɨɜɨɪɨɬɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
 

9.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɶɹ ɨ ɎɉɌ 
 
ȼ ɫɟɬɹɯ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɩɨɬɨɤɢ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɜ ɥɢɧɢɹɯ 

ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵ ɫɢɧɭɫɭ ɭɝɥɚ ɮɚɡɨɜɨɝɨ ɫɞɜɢɝɚ ɦɟɠɞɭ ɜɟɤɬɨɪɚɦɢ ɧɚɩɪɹɠɟɧɢɣ 
ɢɫɬɨɱɧɢɤɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ ɧɚɱɚɥɟ ɥɢɧɢɢ ɢ ɩɪɢɟɦɧɢɤɚ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɤɨɬɨɪɵɣ ɪɚɫɩɨɥɨɠɟɧ ɜ ɤɨɧɰɟ ɥɢɧɢɢ. 

Ɍɚɤ, ɟɫɥɢ ɪɚɫɫɦɨɬɪɟɬɶ ɫɟɬɶ ɥɢɧɢɣ, ɨɬɥɢɱɚɸɳɢɯɫɹ ɩɨ ɩɟɪɟɞɚɜɚɟɦɨɣ 
ɦɨɳɧɨɫɬɢ, ɬɨ ɦɨɠɧɨ ɩɟɪɟɪɚɫɩɪɟɞɟɥɢɬɶ ɩɨɬɨɤɢ ɦɨɳɧɨɫɬɢ ɦɟɠɞɭ ɥɢɧɢɹɦɢ ɷɬɨɣ 
ɫɟɬɢ, ɫɩɟɰɢɚɥɶɧɨ ɦɟɧɹɹ ɜɟɥɢɱɢɧɭ ɭɝɥɚ ɮɚɡɨɜɨɝɨ ɫɞɜɢɝɚ ɦɟɠɞɭ ɜɟɤɬɨɪɚɦɢ 
ɧɚɩɪɹɠɟɧɢɣ ɢɫɬɨɱɧɢɤɚ ɢ ɩɪɢɟɦɧɢɤɚ ɜ ɨɞɧɨɣ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɥɢɧɢɹɯ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɬɪɟɯɮɚɡɧɨɣ ɫɟɬɢ. 

ɗɬɨ ɞɟɥɚɟɬɫɹ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɡɚɝɪɭɡɢɬɶ ɥɢɧɢɢ ɧɚɢɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɵɦ 
ɞɥɹ ɧɢɯ ɨɛɪɚɡɨɦ, ɱɟɝɨ ɜ ɨɛɵɱɧɵɯ ɫɥɭɱɚɹɯ ɡɚɱɚɫɬɭɸ ɧɟ ɛɵɜɚɟɬ. ȿɫɬɟɫɬɜɟɧɧɨɟ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɬɨɤɨɜ ɦɨɳɧɨɫɬɢ ɬɚɤɨɜɨ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɩɟɪɟɝɪɭɡɤɚɦ 
ɦɚɥɨɦɨɳɧɵɯ ɥɢɧɢɣ, ɩɪɢ ɷɬɨɦ ɜɨɡɪɚɫɬɚɸɬ ɩɨɬɟɪɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɚ ɩɪɨɩɭɫɤɧɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ ɦɨɳɧɵɯ ɥɢɧɢɣ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ. ȼɨɡɦɨɠɧɵ ɢ ɞɪɭɝɢɟ ɜɪɟɞɧɵɟ ɞɥɹ 
ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɩɨɫɥɟɞɫɬɜɢɹ. 

ɉɪɢɧɭɞɢɬɟɥɶɧɨɟ, ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨɟ ɢɡɦɟɧɟɧɢɟ ɜɟɥɢɱɢɧɵ ɭɝɥɚ ɮɚɡɨɜɨɝɨ 
ɫɞɜɢɝɚ ɦɟɠɞɭ ɜɟɤɬɨɪɨɦ ɧɚɩɪɹɠɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɢ ɜɟɤɬɨɪɨɦ ɧɚɩɪɹɠɟɧɢɹ 
ɩɪɢɟɦɧɢɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ - ɮɚɡɨɩɨɜɨɪɨɬɧɵɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ. 

ɎɉɌ ɫɬɪɨɢɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɜɭɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɢ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ (ɫɦ. ɪɢɫ.). ɉɟɪɜɢɱɧɵɟ ɨɛɦɨɬɤɢ ɩɚɪɚɥɥɟɥɶɧɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɟɞɢɧɹɸɬɫɹ ɩɨ ɫɯɟɦɟ «ɬɪɟɭɝɨɥɶɧɢɤ», ɢ ɧɚɩɪɹɠɟɧɢɹ ɜ ɟɝɨ 
ɜɬɨɪɢɱɧɵɯ ɨɛɦɨɬɤɚɯ ɨɤɚɡɵɜɚɸɬɫɹ ɫɞɜɢɧɭɬɵ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɮɚɡɧɵɦ 
ɧɚɩɪɹɠɟɧɢɹɦ ɢɫɬɨɱɧɢɤɚ ɧɚ 90°. Ʉɚɠɞɚɹ ɜɬɨɪɢɱɧɚɹ ɨɛɦɨɬɤɚ ɫɧɚɛɠɟɧɚ ɛɥɨɤɨɦ 
ɨɬɩɚɟɤ ɢ ɡɚɡɟɦɥɟɧɚ ɜ ɰɟɧɬɪɟ ɢɥɢ ɧɚ ɨɞɧɨɦ ɤɨɧɰɟ. Ɏɚɡɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɱɟɪɟɡ 
ɩɟɪɟɤɥɸɱɚɬɟɥɢ ɨɬɩɚɟɤ ɩɨɞɚɸɬɫɹ ɧɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ, 
ɩɟɪɜɢɱɧɵɟ ɨɛɦɨɬɤɢ ɤɨɬɨɪɨɝɨ ɜɤɥɸɱɟɧɵ ɩɨ ɫɯɟɦɟ «ɡɜɟɡɞɚ» ɫ ɡɚɡɟɦɥёɧɧɨɣ 
ɧɟɣɬɪɚɥɶɸ. ȼɬɨɪɢɱɧɵɟ ɨɛɦɨɬɤɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɜɤɥɸɱɚɸɬɫɹ ɜ ɪɚɡɪɵɜ ɮɚɡɧɵɯ ɩɪɨɜɨɞɨɜ ɥɢɧɢɢ ɢ ɞɨɛɚɜɥɹɸɬ ɤ ɜɟɤɬɨɪɭ 
ɧɚɩɪɹɠɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɤɨɦɩɨɧɟɧɬɵ, ɫɞɜɢɧɭɬɵɟ ɩɨ ɮɚɡɟ ɧɚ 90°. 

Ɉɛɳɟɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɜɵɯɨɞɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɪɚɜɧɨ ɜɟɤɬɨɪɧɨɣ ɫɭɦɦɟ 
ɧɚɩɪɹɠɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɤɜɚɞɪɚɬɭɪɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ, 
ɚ ɩɨɬɨɦɭ ɢɡɦɟɧɹɟɬ ɫɜɨɸ ɮɚɡɭ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. Ɇɟɧɹɹ 
ɩɨɥɨɠɟɧɢɟ ɩɟɪɟɤɥɸɱɚɬɟɥɹ ɨɬɩɚɟɤ, ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ ɚɦɩɥɢɬɭɞɭ ɢ ɩɨɥɹɪɧɨɫɬɶ 
ɜɟɤɬɨɪɚ ɤɜɚɞɪɚɬɭɪɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ, ɜɧɨɫɢɦɨɣ ɎɉɌ, ɢ ɬɚɤɢɦ ɨɛɪɚɡɨɦ 
ɪɟɝɭɥɢɪɨɜɚɬɶ ɜɟɥɢɱɢɧɭ ɭɝɥɚ ɦɟɠɞɭ ɜɟɤɬɨɪɚɦɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ 
ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ, ɧɚ ɤɨɬɨɪɭɸ ɧɚɝɪɭɠɟɧ ɮɚɡɨɩɨɜɨɪɨɬɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ. 

Ɇɨɳɧɵɣ ɎɉɌ - ɷɬɨ ɨɝɪɨɦɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ. Ʉɚɠɞɵɣ ɢɡ ɞɜɭɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜ «ɫɭɯɨɦ» ɜɢɞɟ ɦɨɠɟɬ ɢɦɟɬɶ ɦɚɫɫɭ ɞɨ 300 ɬ. ɉɨɫɥɟ ɭɫɬɚɧɨɜɤɢ 
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ɧɚ ɩɨɞɫɬɚɧɰɢɢ, ɧɚɩɨɥɧɟɧɢɹ ɦɚɫɥɨɦ ɢ ɫɨɟɞɢɧɟɧɢɹ ɨɛɳɚɹ ɦɚɫɫɚ ɭɫɬɚɧɨɜɤɢ 
ɧɟɪɟɞɤɨ ɩɟɪɟɜɚɥɢɜɚɟɬ ɡɚ 1000 ɬ. Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɎɉɌ 
ɦɨɝɭɬ ɛɵɬɶ ɞɨɜɨɥɶɧɨ ɜɵɫɨɤɢɦɢ: 4-9 ɦɥɧ ɞɨɥɥ. ɡɚ ɫɢɫɬɟɦɭ ɦɨɳɧɨɫɬɶɸ ɛɨɥɟɟ 2000 
Ɇȼ·Ⱥ. Ɉɞɧɚɤɨ ɷɬɢ ɡɚɬɪɚɬɵ ɞɨɫɬɚɬɨɱɧɨ ɛɵɫɬɪɨ ɨɤɭɩɚɸɬɫɹ ɛɥɚɝɨɞɚɪɹ 
ɨɩɬɢɦɢɡɚɰɢɢ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɫɟɬɢ. 

 
9.2 ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɎɉɌ 
 
ɉɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɩɟɰɢɚɥɶɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɢ 

ɩɪɟɞɧɚɡɧɚɱɟɧ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɨɬɨɤɚɦɢ ɤɚɤ ɚɤɬɢɜɧɨɣ, ɬɚɤ 
ɢ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɟɣ ɜ ɬɪɟɯɮɚɡɧɵɯ ɫɟɬɹɯ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɪɚɡɥɢɱɧɵɯ 
ɦɚɫɲɬɚɛɨɜ. 

Ƚɥɚɜɧɨɟ ɠɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɮɚɡɨɩɨɜɨɪɨɬɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɬɨɦ, ɱɬɨ ɜ 
ɪɟɠɢɦɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɨɧ ɫɩɨɫɨɛɟɧ ɪɚɡɝɪɭɡɢɬɶ ɧɚɢɛɨɥɟɟ ɡɚɝɪɭɠɟɧɧɭɸ 
ɥɢɧɢɸ, ɩɟɪɟɪɚɫɩɪɟɞɟɥɢɜ ɩɨɬɨɤɢ ɦɨɳɧɨɫɬɢ ɨɩɬɢɦɚɥɶɧɵɦ ɨɛɪɚɡɨɦ. 

Ɏɚɡɨɩɨɜɨɪɨɬɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɞɜɚ ɨɬɞɟɥɶɧɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɢ ɩɚɪɚɥɥɟɥɶɧɵɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ. ɉɚɪɚɥɥɟɥɶɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɢɦɟɟɬ ɩɟɪɜɢɱɧɭɸ ɨɛɦɨɬɤɭ, 
ɜɵɩɨɥɧɟɧɧɭɸ ɩɨ ɫɯɟɦɟ «ɬɪɟɭɝɨɥɶɧɢɤ», ɤɨɬɨɪɚɹ ɧɭɠɧɚ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɫɢɫɬɟɦɵ 
ɬɪɟɯɮɚɡɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɫɨ ɫɞɜɢɝɨɦ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɮɚɡɧɵɦ ɧɚɩɪɹɠɟɧɢɹɦ ɧɚ 90 
ɝɪɚɞɭɫɨɜ, ɢ ɜɬɨɪɢɱɧɭɸ ɨɛɦɨɬɤɭ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɚ ɜ ɜɢɞɟ 
ɢɡɨɥɢɪɨɜɚɧɧɵɯ ɮɚɡ ɫ ɛɥɨɤɨɦ ɨɬɩɚɟɤ ɫ ɡɚɡɟɦɥɟɧɧɵɦ ɰɟɧɬɪɨɦ. 

Ɏɚɡɵ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɢ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɨɞɤɥɸɱɚɸɬɫɹ 
ɱɟɪɟɡ ɜɵɯɨɞ ɩɟɪɟɤɥɸɱɚɬɟɥɹ ɛɥɨɤɚ ɨɬɩɚɟɤ ɤ ɩɟɪɜɢɱɧɨɣ ɨɛɦɨɬɤɟ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɤɨɬɨɪɚɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɯɟɦɟ 
«ɡɜɟɡɞɚ» ɫ ɡɚɡɟɦɥɟɧɧɨɣ ɧɟɣɬɪɚɥɶɸ. 

ȼɬɨɪɢɱɧɚɹ ɨɛɦɨɬɤɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, 
ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɜɢɞɟ ɬɪɟɯ ɢɡɨɥɢɪɨɜɚɧɧɵɯ ɮɚɡ, ɜɤɥɸɱɚɟɦɵɯ ɤɚɠɞɚɹ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜ ɪɚɫɫɟɱɤɭ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɩɪɨɜɨɞɚ ɥɢɧɢɢ, ɫɨɨɬɧɨɫɹɳɟɝɨɫɹ 
ɩɨ ɮɚɡɟ ɬɚɤ, ɱɬɨ ɤ ɜɟɤɬɨɪɭ ɧɚɩɪɹɠɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɞɨɛɚɜɥɹɟɬɫɹ ɤɨɦɩɨɧɟɧɬɚ, 
ɫɞɜɢɧɭɬɚɹ ɩɨ ɮɚɡɟ ɧɚ 90 ɝɪɚɞɭɫɨɜ. 

Ɍɚɤ ɧɚ ɜɵɯɨɞɟ ɥɢɧɢɢ ɩɨɥɭɱɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ, ɪɚɜɧɨɟ ɫɭɦɦɟ ɜɟɤɬɨɪɨɜ 
ɧɚɩɪɹɠɟɧɢɣ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɜɟɤɬɨɪɚ ɤɜɚɞɪɚɬɭɪɧɨɣ 
ɤɨɦɩɨɧɟɧɬɵ, ɤɨɬɨɪɭɸ ɜɧɨɫɢɬ ɮɚɡɨɩɨɜɨɪɨɬɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ, ɬɨ ɟɫɬɶ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɦɟɧɹɟɬɫɹ ɮɚɡɚ. 

Ⱥɦɩɥɢɬɭɞɭ ɢ ɩɨɥɹɪɧɨɫɬɶ ɜɧɨɫɢɦɨɣ ɤɜɚɞɪɚɬɭɪɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ, ɤɨɬɨɪɭɸ 
ɫɨɡɞɚɟɬ ɮɚɡɨɩɨɜɨɪɨɬɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ, ɦɨɠɧɨ ɦɟɧɹɬɶ, ɞɥɹ ɷɬɨɝɨ 
ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɝɭɥɢɪɨɜɤɢ ɛɥɨɤɚ ɨɬɩɚɟɤ. Ɍɚɤ ɩɪɨɢɫɯɨɞɢɬ 
ɢɡɦɟɧɟɧɢɟ ɧɚ ɧɟɨɛɯɨɞɢɦɭɸ ɜɟɥɢɱɢɧɭ ɭɝɥɚ ɮɚɡɨɜɨɝɨ ɫɞɜɢɝɚ ɦɟɠɞɭ ɜɟɤɬɨɪɚɦɢ 
ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɜɯɨɞɟ ɥɢɧɢɢ ɢ ɧɚ ɟɟ ɜɵɯɨɞɟ, ɫɜɹɡɚɧɧɨɟ ɫ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ 
ɤɨɧɤɪɟɬɧɨɣ ɥɢɧɢɢ. 

ɋɬɨɢɦɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɮɚɡɨɩɨɜɨɪɨɬɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɨɜɨɥɶɧɨ ɜɟɥɢɤɚ, 
ɨɞɧɚɤɨ ɡɚɬɪɚɬɵ ɨɤɭɩɚɸɬɫɹ ɛɥɚɝɨɞɚɪɹ ɨɩɬɢɦɢɡɚɰɢɢ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɫɟɬɢ. ɗɬɨ 
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ɨɫɨɛɟɧɧɨ ɚɤɬɭɚɥɶɧɨ ɞɥɹ ɦɨɳɧɵɯ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ. ɋɯɟɦɚ ɎɉɌ ɩɪɢɜɟɞɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 9.1. 

 

 
Ɋɢɫɭɧɨɤ 9.1 – ɋɯɟɦɚ ɮɚɡɨɩɨɜɨɪɨɬɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

 
ȼ ɨɫɧɨɜɟ ɪɚɛɨɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɥɟɠɢɬ ɹɜɥɟɧɢɟ ɮɚɡɨɜɨɝɨ ɫɞɜɢɝɚ, 

ɩɨɹɜɥɹɸɳɟɝɨɫɹ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɬɨɤɚ ɱɟɪɟɡ ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ ɷɥɟɦɟɧɬɵ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɟɣ. ȼɫɥɟɞɫɬɜɢɟ ɟɝɨ ɩɨɹɜɥɟɧɢɹ ɨɬɞɚɜɚɟɦɚɹ ɜ ɧɚɝɪɭɡɤɭ ɩɨɥɟɡɧɚɹ 
ɦɨɳɧɨɫɬɶ ɫɧɢɠɚɟɬɫɹ, ɱɬɨ ɧɟɞɨɩɭɫɬɢɦɨ ɩɪɢ ɡɧɚɱɢɬɟɥɶɧɨɣ ɟɟ ɜɟɥɢɱɢɧɟ (ɨɧɚ 
ɫɜɹɡɚɧɚ ɫ ɮɚɡɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɱɟɪɟɡ ɤɨɫɢɧɭɫ ɭɝɥɚ ɦɟɠɞɭ ɜɟɤɬɨɪɚɦɢ 
ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ). 

ɋɞɜɢɝ ɩɨɹɜɥɹɟɬɫɹ ɧɚ ɫɬɨɪɨɧɟ ɩɪɢɟɦɧɢɤɚ ɢ ɢɡɦɟɪɹɟɬɫɹ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 
ɢɫɬɨɱɧɢɤɭ ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ, ɧɚɯɨɞɹɳɟɦɭɫɹ ɧɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɩɨɞɫɬɚɧɰɢɢ. 
ɗɬɚ ɨɫɨɛɟɧɧɨɫɬɶ ɩɟɪɟɞɚɱɢ ɷɧɟɪɝɢɢ ɩɨ ɬɪɟɯɮɚɡɧɵɦ ɰɟɩɹɦ ɩɨɡɜɨɥɹɟɬ 
ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨ ɭɩɪɚɜɥɹɬɶ ɟɟ ɩɨɬɨɤɚɦɢ ɦɟɠɞɭ ɨɬɞɟɥɶɧɵɦɢ ɥɢɧɢɹɦɢ (ɩɪɢ 
ɭɫɥɨɜɢɢ, ɱɬɨ ɤ ɧɢɦ ɩɨɞɤɥɸɱɟɧɵ ɧɚɝɪɭɡɤɢ). 

Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɭɞɚɟɬɫɹ ɜɨɫɫɬɚɧɨɜɢɬɶ ɛɚɥɚɧɫ, ɧɚɪɭɲɟɧɧɵɣ ɢɡ-ɡɚ 
ɧɟɫɢɦɦɟɬɪɢɱɧɨɫɬɢ ɩɚɪɚɦɟɬɪɨɜ ɥɢɧɟɣɧɵɯ ɰɟɩɟɣ ɦɟɬɨɞɨɦ ɢɫɤɭɫɫɬɜɟɧɧɨɣ 
ɤɨɦɩɟɧɫɚɰɢɢ ɩɨɹɜɢɜɲɟɣɫɹ ɪɚɡɧɢɰɵ ɮɚɡ. ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɮɚɡɨɫɞɜɢɝɚɸɳɟɝɨ 
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ɭɫɬɪɨɣɫɬɜɚ ɤɚɤ ɪɚɡ ɢ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɤɨɦɩɟɧɫɢɪɨɜɚɬɶ ɫɞɜɢɝ ɧɚ ɫɬɨɪɨɧɟ 
ɩɨɬɪɟɛɢɬɟɥɹ. 

ɉɪɢɱɢɧɚ ɧɟɫɢɦɦɟɬɪɢɱɧɨɫɬɢ ɧɚɝɪɭɡɨɤ ɜ ɪɚɡɥɢɱɧɵɯ ɰɟɩɹɯ – 
ɧɟɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɫɬɶ ɢɯ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɪɚɡɥɢɱɧɵɦ ɮɚɡɚɦ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ 
ɩɢɬɚɸɳɟɣ ɥɢɧɢɢ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɢɧɮɨɪɦɚɰɢɹ: Ʉɚɠɞɚɹ ɢɡ ɩɨɞɜɨɞɢɦɵɯ ɤ ɠɢɥɵɦ ɢɥɢ 
ɩɪɨɦɵɲɥɟɧɧɵɦ ɨɛɴɟɤɬɚɦ ɮɚɡ «ɪɚɛɨɬɚɟɬ» ɧɚ ɫɜɨɸ ɝɪɭɩɩɭ ɧɚɝɪɭɡɨɤ, ɫɨɫɬɚɜ 
ɤɨɬɨɪɵɯ ɩɨɫɬɨɹɧɧɨ ɦɟɧɹɬɶɫɹ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɬɨɝɨ ɜɨɡɦɨɠɧɵ ɩɟɪɟɝɪɭɡɤɢ ɨɬɞɟɥɶɧɵɯ ɥɢɧɢɣ ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ 
– ɜɨɡɪɚɫɬɚɧɢɟ ɧɟɷɮɮɟɤɬɢɜɧɵɯ ɩɨɬɟɪɶ, ɚ ɬɚɤɠɟ ɭɝɪɨɡɚ ɜɵɯɨɞɚ ɢɡ ɫɬɪɨɹ 
ɫɬɚɧɰɢɨɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 
9.3 ɗɮɮɟɤɬ ɤɨɪɪɟɤɰɢɢ ɮɚɡ 
 
ɉɨɫɥɟɞɫɬɜɢɹ ɤɨɪɪɟɤɰɢɢ ɮɚɡ ɦɨɝɭɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɜɢɞɟ ɩɨɩɪɚɜɨɤ, 

ɤɨɬɨɪɵɟ ɜɧɨɫɹɬɫɹ ɜ ɰɟɩɢ ɩɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɜ ɧɢɯ ɮɚɡɨɜɪɚɳɚɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ. 
Ⱦɥɹ ɭɫɩɟɲɧɨɣ ɪɚɛɨɬɵ ɬɚɤɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɩɪɢ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɞɨɥɠɧɵ 
ɭɱɢɬɵɜɚɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɦɨɦɟɧɬɵ: 

 ȼ ɧɚɝɪɭɡɤɚɯ ɮɨɪɦɢɪɭɟɬɫɹ ɩɢɬɚɸɳɟɟ ɧɚɩɪɹɠɟɧɢɟ, ɫɨɫɬɨɹɳɟɟ ɢɡ 
ɫɭɦɦɵ ɞɜɭɯ ɤɨɦɩɨɧɟɧɬɨɜ (ɜɟɤɬɨɪɚ ɢɫɬɨɱɧɢɤɚ ɢ ɜɟɥɢɱɢɧɵ, ɜɧɨɫɢɦɨɣ 
ɮɚɡɨɜɪɚɳɚɬɟɥɟɦ). 

 Ⱦɨɛɢɬɶɫɹ ɤɨɦɩɟɧɫɚɰɢɢ ɩɨɬɟɪɶ ɜ ɥɢɧɢɢ ɭɞɚɟɬɫɹ ɡɚ ɫɱɟɬ ɢɡɦɟɧɟɧɢɹ 
ɜɬɨɪɨɣ ɤɨɦɩɨɧɟɧɬɵ. 

 Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɎɌ ɜɨ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɟ ɉɌ 
ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɪɟɝɭɥɢɪɭɟɦɵɟ ɨɬɜɨɞɵ ɜ ɜɢɞɟ ɪɟɨɫɬɚɬɚ. 

 ɉɪɢ ɢɡɦɟɧɟɧɢɢ ɩɨɥɨɠɟɧɢɹ ɞɜɢɠɤɚ ɪɟɝɭɥɹɬɨɪɚ ɦɟɧɹɟɬɫɹ ɜɬɨɪɚɹ 
ɫɨɫɬɚɜɥɹɸɳɚɹ ɮɚɡɧɨɣ ɫɭɦɦɵ, ɤɨɦɩɟɧɫɢɪɭɹ «ɧɚɛɟɠɚɜɲɢɣ» ɜ ɥɢɧɢɢ ɫɞɜɢɝ. 

Ɍɚɤɢɦ ɩɭɬɟɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɪɪɟɤɰɢɹ ɮɚɡɧɨɣ ɪɚɡɧɢɰɵ ɦɟɠɞɭ ɜɟɤɬɨɪɚɦɢ 
ɧɚɩɪɹɠɟɧɢɣ ɢɫɬɨɱɧɢɤɚ ɢ ɩɨɬɪɟɛɢɬɟɥɹ, ɜɨɡɧɢɤɚɸɳɟɝɨ ɢɡ-ɡɚ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɥɢɧɢɣ ɢ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɧɚɝɪɭɡɤɢ. 

 
9.4 Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ 
 
ȼ ȼɟɥɢɤɨɛɪɢɬɚɧɢɢ ɮɚɡɨɩɨɜɨɪɨɬɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚɱɚɥɢ ɩɪɢɦɟɧɹɬɶ 

ɟɳɟ ɜ 1969, ɜɨ Ɏɪɚɧɰɢɢ ɢɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚɱɢɧɚɹ ɫ 1998 ɝɨɞɚ, ɫ 2002 ɝɨɞɚ 
ɧɚɱɚɥɨɫɶ ɜɧɟɞɪɟɧɢɟ ɜ Ƚɨɥɥɚɧɞɢɢ ɢ Ƚɟɪɦɚɧɢɢ, ɜ 2009 – ɜ Ȼɟɥɶɝɢɢ ɢ Ʉɚɡɚɯɫɬɚɧɟ. 

ȼ Ɋɨɫɫɢɢ ɞɨ ɧɟɞɚɜɧɟɝɨ ɜɪɟɦɟɧɢ ɧɟ ɛɵɥɨ ɧɢ ɨɞɧɨɝɨ ɮɚɡɨɩɨɜɨɪɨɬɧɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɯɨɬɹ ɩɪɨɟɤɬɵ ɩɨ ɢɯ ɩɪɢɦɟɧɟɧɢɸ ɪɚɡɪɚɛɚɬɵɜɚɥɢɫɶ. ȿɳё ɜ 1996 
ɝ. ɩɥɚɧɢɪɨɜɚɥɢ ɧɚ ɩɨɞɫɬɚɧɰɢɢ 500/220 ɤȼ Ʉɨɫɬɪɨɦɫɤɨɣ ȽɊɗɋ ɭɫɬɚɧɨɜɢɬɶ ɲɟɫɬɶ 
ɎɉɌ ɨɪɢɝɢɧɚɥɶɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ (ɤɪɨɫɫ-ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ) ɧɚ ɧɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ 230 ɤȼ, ɩɪɨɩɭɫɤɚɟɦɭɸ ɦɨɳɧɨɫɬɶ 400 Ɇȼ·Ⱥ ɢ ɞɢɚɩɚɡɨɧ ɫɞɜɢɝɚ ɮɚɡ 
±8°. 
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ɉɪɨɟɤɬ, ɨɞɨɛɪɟɧɧɵɣ ɧɚ ɡɚɫɟɞɚɧɢɢ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɜɟɬɚ ɊȺɈ «ȿɗɋ 
Ɋɨɫɫɢɢ», ɨɛɟɳɚɥ 30-ɩɪɨɰɟɧɬɧɨɟ ɫɧɢɠɟɧɢɟ ɩɨɬɟɪɶ ɜ ɫɟɬɹɯ 220 ɢ 110 ɤȼ ȺɈ 
«Ʉɨɫɬɪɨɦɚɷɧɟɪɝɨ» ɢ 50-ɩɪɨɰɟɧɬɧɨɟ ɫɧɢɠɟɧɢɟ ɩɨɬɟɪɶ ɜ ɫɚɪɚɬɨɜɫɤɨɣ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɛɥɚɝɨɞɚɪɹ ɜɵɬɟɫɧɟɧɢɸ ɦɟɠɫɢɫɬɟɦɧɵɯ ɩɟɪɟɬɨɤɨɜ ɢɡ ɷɬɢɯ ɫɟɬɟɣ ɜ 
ɦɚɝɢɫɬɪɚɥɶɧɭɸ ɫɟɬɶ 500 ɤȼ. 

ȼɬɨɪɨɣ ɩɪɨɟɤɬ ɩɪɢɦɟɧɟɧɢɹ ɎɉɌ ɜ Ɋɨɫɫɢɢ ɪɨɞɢɥɫɹ ɜ 2009 ɝ. ȿɝɨ ɢɞɟɹ ɬɚ ɠɟ 
- ɩɟɪɟɧɨɫ ɩɨɬɨɤɨɜ ɷɧɟɪɝɢɢ ɢɡ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɫɟɬɟɣ ɜ ɦɚɝɢɫɬɪɚɥɶɧɵɟ. ɇɨ 
ɦɚɫɲɬɚɛ ɭɠɟ ɫɨɜɫɟɦ ɞɪɭɝɨɣ. Ⱥɜɬɨɪɵ ɩɪɨɟɤɬɚ ɩɪɟɞɩɨɥɚɝɚɥɢ ɩɨ ɜɫɟɣ Ɋɨɫɫɢɢ 
ɫɧɢɡɢɬɶ ɩɨɬɟɪɢ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɹɯ ɜ 1,4-1,5 ɪɚɡɚ ɢ ɡɚɨɞɧɨ ɨɛɟɳɚɥɢ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɛɥɚɝɨɞɚɪɹ ɫɧɢɠɟɧɢɸ ɡɚɬɪɚɬ ɧɚ ɩɟɪɟɞɚɱɭ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ȿɜɪɨɩɭ, ɫɬɪɚɧɵ ɋɇȽ ɢ Ʉɢɬɚɣ. ɉɪɨɟɤɬ ɨɫɬɚёɬɫɹ 
ɧɟɪɟɚɥɢɡɨɜɚɧɧɵɦ. 

ɉɟɪɜɵɣ ɮɚɡɨɩɨɜɨɪɨɬɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɜ Ɋɨɫɫɢɢ ɛɵɥ ɭɫɬɚɧɨɜɥɟɧ ɧɚ 
ȼɨɥɠɫɤɨɣ Ƚɗɋ ɜ ɪɚɦɤɚɯ ɩɪɨɝɪɚɦɦɵ ɤɨɦɩɥɟɤɫɧɨɣ ɦɨɞɟɪɧɢɡɚɰɢɢ ɮɢɥɢɚɥɚ 2019 
ɝɨɞɚ ɢ ɜɜɟɞɟɧ ɜ ɨɩɵɬɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ. ɉɪɨɢɡɜɨɞɫɬɜɨ ɎɉɌ ɞɥɹ ȼɨɥɠɫɤɨɣ Ƚɗɋ 
ɫɬɚɥɨ ɜɨɡɦɨɠɧɨ ɛɥɚɝɨɞɚɪɹ ɫɨɜɦɟɫɬɧɨɦɭ ɭɫɢɥɢɸ ɩɪɟɞɩɪɢɹɬɢɣ «ɋɢɥɨɜɵɟ ɦɚɲɢɧɵ 
– Ɍɨɲɢɛɚ». 
 

9.5 Ɉɫɨɛɟɧɧɨɫɬɢ ɎɉɌ 
 
Ɉɫɨɛɟɧɧɨɫɬɶɸ ɮɚɡɨɫɞɜɢɝɚɸɳɟɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 

ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɨɥɶɤɨ ɜ ɩɪɨɦɵɲɥɟɧɧɵɯ ɰɟɥɹɯ, ɦɚɫɲɬɚɛɵ ɤɨɬɨɪɵɯ 
ɨɩɪɚɜɞɵɜɚɸɬ ɡɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɬɚɤɨɝɨ ɚɝɪɟɝɚɬɚ. Ⱦɥɹ ɥɢɱɧɵɯ 
ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɯ ɧɭɠɞ (ɜ ɱɚɫɬɧɵɯ ɯɨɡɹɣɫɬɜɚɯ, ɧɚɩɪɢɦɟɪ) ɟɝɨ ɩɪɢɦɟɧɟɧɢɟ 
ɧɟɨɩɪɚɜɞɚɧɧɨ ɢ ɫɨɜɟɪɲɟɧɧɨ ɛɟɫɫɦɵɫɥɟɧɧɨ. 

Ʉ ɫɩɟɰɢɮɢɤɟ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ ɬɚɤɠɟ ɨɬɧɨɫɹɬ: 
 Ɂɧɚɱɢɬɟɥɶɧɵɟ ɝɚɛɚɪɢɬɵ, ɫɪɚɜɧɢɦɵɟ ɫ ɪɚɡɦɟɪɚɦɢ ɥɢɧɟɣɧɵɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɩɢɬɚɸɳɢɯ ɩɨɞɫɬɚɧɰɢɣ. 
 ɇɢɡɤɢɣ ɄɉȾ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨɬɟɪɹɦɢ ɜ ɫɨɛɫɬɜɟɧɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 

ɰɟɩɹɯ. 
 ȼɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɭɫɬɚɧɨɜɤɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Ɉɫɧɨɜɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɮɚɡɨɩɨɜɨɪɨɬɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ – 

ɩɟɪɟɪɚɫɩɪɟɞɟɥɹɬɶ ɧɚɝɪɭɡɤɭ ɧɚ ɥɢɧɟɣɧɵɟ ɰɟɩɢ, ɨɩɬɢɦɢɡɢɪɭɹ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 
ɩɨɥɟɡɧɨɣ ɦɨɳɧɨɫɬɢ ɜ ɧɢɯ. 

ɋɬɨɢɦɨɫɬɶ ɮɚɡɨɩɨɜɨɪɨɬɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢɡ-ɡɚ ɫɥɨɠɧɨɫɬɢ ɢɯ ɫɯɟɦɵ 
ɞɨɜɨɥɶɧɨ ɜɟɥɢɤɚ. Ɉɞɧɚɤɨ ɡɚɬɪɚɱɟɧɧɵɟ ɧɚ ɧɢɯ ɫɪɟɞɫɬɜɚ ɫ ɥɢɯɜɨɣ ɨɤɭɩɚɸɬɫɹ ɬɟɦ 
ɜɵɢɝɪɵɲɟɦ, ɤɨɬɨɪɵɣ ɭɞɚɟɬɫɹ ɩɨɥɭɱɢɬɶ ɡɚ ɫɱɟɬ ɨɩɬɢɦɢɡɚɰɢɢ ɪɚɛɨɬɵ 
ɧɚɝɪɭɡɨɱɧɵɯ ɰɟɩɟɣ. Ɉɫɨɛɭɸ ɚɤɬɭɚɥɶɧɨɫɬɶ ɩɪɢɨɛɪɟɬɚɟɬ ɷɬɨ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ ɩɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɥɢɧɢɣ, ɜ ɤɨɬɨɪɵɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɦɨɳɧɵɟ 
ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɟ ɧɚɝɪɭɡɤɢ. 
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9.6 ȼɵɜɨɞɵ  
 
ȼ ɯɨɞɟ ɪɚɛɨɬɵ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɧɵɟ ɮɡɨɩɨɜɨɪɨɬɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, 

ɨɛɥɚɫɬɢ ɢɯ ɩɪɢɦɟɧɟɧɢɹ, ɭɫɬɪɨɣɫɬɜɨ ɢ ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ, ɚ ɬɚɤɠɟ ɰɟɥɢ 
ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɷɧɟɪɝɟɬɢɤɢ ɩɨ ɜɧɟɞɪɟɧɢɸ ɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɎɉɌ ɧɚ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɨɛɴɟɤɬɚɯ. ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɧɢɹ ɦɨɠɧɨ ɩɪɢɦɟɧɢɬɶ ɞɥɹ ɪɚɛɨɬɵ ɜ 
ɫɮɟɪɟ ɪɚɡɪɚɛɨɬɤɢ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɪɟɲɟɧɢɣ ɜ ɤɨɧɫɬɪɭɤɰɢɢ 
ɞɚɧɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
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ɁȺɄɅɘЧȿɇɂȿ 
 
ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɧɚ ɪɟɤɟ Ʉɚɬɭɧɶ 

ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ ɩɚɪɚɦɟɬɪɵ Ȼɢɣɫɤɨɝɨ 
ɝɢɞɪɨɭɡɥɚ, ɹɜɥɹɸɳɢɦɫɹ ɫɨɨɪɭɠɟɧɢɟɦ II  ɤɥɚɫɫɚ. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ 
ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɨɫɧɨɜɧɨɝɨ 1% (Q1%=2805ɦ3/ɫ) ɢ 
ɩɨɜɟɪɨɱɧɨɝɨ 0,1% (Q0,1%=3658ɦ3/ɫ) ɫɥɭɱɚɟɜ. 

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ, ɪɚɜɧɚɹ 570 Ɇȼɬ ɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ͵ͻ͸Ͳ,ͷ ˏˎː ˍʑ˕ ∙ ˚.  

Ɍɚɤ ɠɟ ɛɵɥɨ ɩɨɫɬɪɨɟɧɨ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɱɟɬɨɦ ɡɚɞɚɧɧɵɯ ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ 
ɪɚɫɯɨɞɭ, ɦɨɳɧɨɫɬɢ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ, ɢɡ ɤɨɬɨɪɨɝɨ ɨɩɪɟɞɟɥɟɧ ɞɢɚɩɚɡɨɧ 
ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɚ ɢ ɪɚɫɯɨɞɚ: ɇmax = 84,0ɦ; ɇɪ = 78,0ɦ; ɇmin = 74,5ɦ; ܳʒЭʠ௠𝑖௡ =ʹͶͲˏ͵/˔;  ܳʒЭʠ௠௔௫ = ͹ͻͲ ˏ͵/˔. 

ɉɪɢ ɜɵɛɨɪɟ ɬɭɪɛɢɧ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɝɢɞɪɨɬɭɪɛɢɧɵ 
ɉɅȾ90-ȼ-560. Ⱦɥɹ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 136,4 
ɨɛ./ɦɢɧ. ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɛɵɥ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɟɧɟɪɚɬɨɪ ɋȼ-960/190-
44 ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 190 Ɇȼɬ.  

Ⱦɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ȼɢɣɫɤɨɣ Ƚɗɋ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ 
ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɢ ɩɪɢɧɹɬɚ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɄɊɍɗ 
220 ɤȼ – «ɞɜɟ ɪɚɛɨɱɢɟ ɫɢɫɬɟɦɵ ɲɢɧ». ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɛɵɥɨ ɜɵɛɪɚɧɨ 
ɫɥɟɞɭɸɳɟɟ ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 

 Ȼɥɨɱɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ-225000/220-ɍ1; 
 Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɌɋɁ-1000/15,75/6,3; 
 Ⱦɥɹ ȼɅɗɉ ɫɬɚɥɟɚɥɸɦɢɧɟɜɵɟ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ-400/18. 
ȼ ɤɚɱɟɫɬɜɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɩɪɢɧɹɬ ȼȽȽ-10 ɈȺɈ 

«ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ», ɜ ɤɚɱɟɫɬɜɟ ɹɱɟɟɤ ɄɊɍɗ ɛɢɥɢ ɜɵɛɪɚɧɵ ɹɱɟɣɤɢ əȽȽ-220 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɦɩɚɧɢɢ ɈȺɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ». 

Ɍɚɤɠɟ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ ɢ ɪɚɫɫɱɢɬɚɧ ɨɛɹɡɚɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɭɫɬɪɨɣɫɬɜ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɡɚɳɢɬ ɝɟɧɟɪɚɬɨɪɚ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɨɩɪɟɞɟɥɟɧɵ ɭɫɬɚɜɤɢ ɢ ɩɨɫɬɪɨɟɧɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. Ȼɵɥɢ ɜɵɛɪɚɧɵ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɬɟɪɦɢɧɚɥɵ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɈɈɈ ɇɉɉ 
«ɗɄɊȺ». 

ɉɥɨɬɢɧɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ ɩɪɨɱɧɨɫɬɢ (ɜ ɱɚɫɬɧɨɫɬɢ ɨɬɫɭɬɫɬɜɢɟ 
ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ, ɚ ɬɚɤ ɠɟ ɧɚɥɢɱɢɟ ɫɠɢɦɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɧɟ 
ɩɪɟɜɨɫɯɨɞɹɳɢɯ ɩɪɟɞɟɥɨɜ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɠɚɬɢɟ ɦɚɬɟɪɢɚɥɚ ɩɥɨɬɢɧɵ). 
ɋɩɪɨɟɤɬɢɪɨɜɚɧɧɨɟ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ ɫɨɨɪɭɠɟɧɢɟ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ 
ɭɫɬɨɣɱɢɜɨɫɬɢ (ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɞɜɢɝɭ).  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɍɚɤɠɟ ɩɟɪɟɱɢɫɥɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ 
ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɩɪɨɟɤɬɚ 
ɫɨɫɬɚɜɢɥ 131 ɦɟɫɹɰ. 
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ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 
 
ȺȼɊ – ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɜɨɞ ɪɟɡɟɪɜɚ; 
Ⱥɉȼ – ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɩɨɜɬɨɪɧɨɟ ɜɤɥɸɱɟɧɢɟ; 
ȺɊɁ – ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɣ ɡɚɬɜɨɪ; 
ȼȻ – ɜɟɪɯɧɢɣ ɛɶɟɮ; 
ȼȽ – ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɝɟɧɟɪɚɬɨɪ; 
ȼɅ – ɜɨɡɞɭɲɧɚɹ ɥɢɧɢɹ; 
ȼɏɄ – ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɚɹ ɫɢɫɬɟɦɚ; 
ȼɗɊ – ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ; 
ȽȽ – ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ; 
ȽɌɋ – ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ ɫɨɨɪɭɠɟɧɢɟ; 
Ƚɍ – ɝɢɞɪɨɭɡɟɥ; 
Ƚɗɋ – ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ;  
ȿɋɍ – ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɬɪɨɣɫɬɜɚ; 
ɂɄɇ – ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ; 
ɄɁ – ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ; 
ɄɉȾ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ; 
ɄɊɍɗ – ɤɨɦɩɥɟɤɬɧɨɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɷɥɟɝɚɡɨɜɨɟ; 
Ʌɗɉ – ɥɢɧɢɹ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ; 
Ɇɇɍ – ɦɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ; 
Ɇɒȼ – ɦɟɠɲɢɧɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ; 
ɇȻ – ɧɢɠɧɢɣ ɛɶɟɮ;  
ɇɉɍ – ɧɨɪɦɚɥɶɧɵɣ ɩɨɞɩɨɪɧɵɣ ɭɪɨɜɟɧɶ;   
Ɉɉɇ – ɨɝɪɚɧɢɱɢɬɟɥɶ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ; 
Ɋɍ – ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ; 
ɋɇ – ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ; 
Ɍɇ – ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ; 
Ɍɋɇ – ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 
ɌɌ – ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ; 
Ɍɗɋ – ɬɟɩɥɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ; 
ɍɆɈ – ɭɪɨɜɟɧɶ ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ;  
ɍɇȻ – ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ; 
ɎɉɌ – ɮɚɡɨɩɨɜɨɪɨɬɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ; 
ɏɏ – ɯɨɥɨɫɬɨɣ ɯɨɞ; 
ɗȾ – ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ  
ȼɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 

 
Ɍɚɛɥɢɰɚ Ⱥ.1 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɟɝɨɞɨɜɵɯ, 
ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ ɪɚɫɯɨɞɨɜ. 

m P,% Qɝɨɞ, ɦ3/ɫ Ƚɨɞɵ Qɩɨɥɨɜ, ɦ3/ɫ Ƚɨɞɵ Qɦɟɠɟɧ, ɦ3/ɫ Ƚɨɞɵ 
1 2 974 1978 2158 1978 425 1970 
2 4 866 1967 1836 1967 404 1947 
3 6 831 1947 1712 1975 398 1950 
4 8 783 1970 1688 1961 382 1978 
5 10 776 1956 1686 1947 381 1986 
6 12 775 1975 1662 1956 380 1967 
7 14 773 1955 1584 1982 376 1955 
8 16 771 1950 1573 1969 373 1974 
9 18 765 1961 1566 1955 350 1941 
10 20 755 1969 1538 1964 348 1979 
11 22 750 1982 1517 1945 346 1969 
12 24 739 1964 1515 1950 346 1966 
13 25 723 1946 1513 1946 345 1988 
14 27 713 1945 1500 1970 344 1949 
15 29 696 1979 1487 1980 340 1976 
16 31 694 1980 1412 1951 339 1964 
17 33 681 1951 1401 1948 333 1968 
18 35 678 1986 1392 1979 333 1956 
19 37 674 1966 1363 1977 332 1982 
20 39 658 1948 1336 1959 331 1985 
21 41 654 1968 1335 1965 331 1943 
22 43 653 1941 1333 1958 328 1946 
23 45 646 1953 1331 1966 319 1942 
24 47 643 1958 1326 1953 315 1951 
25 49 643 1988 1319 1984 315 1981 
26 51 643 1949 1295 1968 310 1945 
27 53 640 1943 1295 1957 308 1990 
28 55 639 1977 1277 1981 307 1975 
29 57 636 1959 1273 1986 307 1953 
30 59 636 1981 1259 1941 305 1989 
31 61 630 1984 1258 1943 304 1961 
32 63 626 1957 1253 1952 299 1958 
33 65 624 1965 1240 1949 298 1980 
34 67 612 1952 1240 1988 297 1971 
35 69 606 1989 1218 1944 297 1987 
36 71 606 1976 1209 1989 292 1963 
37 73 603 1974 1161 1973 292 1952 
38 75 600 1985 1139 1985 291 1957 
39 76 585 1944 1136 1976 287 1948 
40 78 566 1973 1074 1990 286 1959 
41 80 563 1990 1064 1971 286 1984 
42 82 553 1971 1064 1974 282 1972 
43 84 547 1963 1061 1972 277 1977 
44 86 544 1942 1056 1963 277 1983 
45 88 544 1987 1038 1987 269 1944 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 

m P,% Qɝɨɞ, ɦ3/ɫ Ƚɨɞɵ Qɩɨɥɨɜ, ɦ3/ɫ Ƚɨɞɵ Qɦɟɠɟɧ, ɦ3/ɫ Ƚɨɞɵ 
46 90 541 1972 1008 1962 268 1973 
47 92 514 1962 994 1942 268 1965 
48 94 480 1954 924 1960 267 1962 
49 96 479 1960 909 1954 265 1954 
50 98 454 1983 808 1983 256 1960 

 
Ɍɚɛɥɢɰɚ Ⱥ.2 – Ƚɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɪɚɛɨɬɚ ɩɨ 
ɜɨɞɨɬɨɤɭ 

Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 
Qɩɨɥ, ɦ3/ɫ 2 1 1 1 1048 1142 1009 735 449 75 15 2 

Zɜɛ, ɦ 465 465 465 465 465 465 465 465 465 465 465 465 
Zɧɛ, ɦ 413 413 413 413 422 422 421 420 417 413 413 413 
H, ɦ 51 51 51 51 42 42 42 44 46 50 51 51 

Nɝɚɪ, Ɇȼɬ 0,9 0,5 0,7 1 392 422 379 287 184 33 7 1 

 
Ɍɚɛɥɢɰɚ Ⱥ.3 – Ƚɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɪɚɛɨɬɚ ɩɨ 
ȼɏɄ  

Ɇɟɫɹɰɵ 1 2 3 4 5 6 7 8 9 10 11 12 
QȼɄɏ, ɦ3/ɫ 250 250 250 250 250 350 350 250 250 250 250 250 

Zɜɛ, ɦ 465 465 465 465 465 465 465 465 465 465 465 465 
Zɧɛ, ɦ 413 413 413 413 422 422 421 420 417 413 413 413 
H, ɦ 48 48 48 48 48 47 47 48 48 48 48 48 

Nɝɚɪ, Ɇȼɬ 107 107 107 107 107 146 146 107 107 107 107 107 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɍɚɛɥɢɰɚ Ⱥ.4 – ɋɪɚɛɨɬɤɚ ɢ ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɨɤɨɧɱɚɬɟɥɶɧɵɣ ɜɚɪɢɚɧɬ) 

Ɇɟɫɹɰɵ Qɩɨɥ Qɜɨɞɯ Qɯ.ɫ. Qɜɯɤ Qɝɷɫ QɇȻ Vɧɚɱ  dV Vɤɨɧ ZȼȻ (ɧɚɱ) Z ȼȻ (ɤɨɧ) Z ȼȻ (ɫɪ) ZɇȻ Hɝɷɫ Nɝɷɫ ɗɝɷɫ 

ɋɟɧɬɹɛɪɶ 534 84 0 480 618 620 30,88 0,22 30,66 492,00 491,74 491,87 408,39 83,48 444 319,45 
Ɉɤɬɹɛɪɶ 489 29 0 480 518 520 30,66 0,08 30,58 491,74 491,65 491,69 408,16 83,54 372 277,07 
ɇɨɹɛɪɶ 379 212 0 480 591 593 30,58 0,57 30,01 491,65 490,96 491,30 408,33 82,97 422 303,84 
Ⱦɟɤɚɛɪɶ 304 366 0 480 670 672 30,01 0,89 29,13 490,96 489,88 490,42 408,50 81,92 472 351,17 
əɧɜɚɪɶ 200 481 0 480 681 683 29,13 1,29 27,84 489,88 488,27 489,07 408,52 80,55 472 351,17 

Ɏɟɜɪɚɥɶ 191 429 0 480 620 622 27,84 1,11 26,73 488,27 486,84 487,56 408,39 79,16 422 303,84 
Ɇɚɪɬ 185 365 0 480 551 553 26,73 0,98 25,75 486,84 485,55 486,20 407,55 78,65 372 277,07 

Ⱥɩɪɟɥɶ 353 407 0 480 760 762 25,75 1,05 24,70 485,55 484,12 484,84 407,99 76,85 502 361,65 
Ɇɚɣ 1335 -517 3000 480 818 3820 24,70 -1,38 26,08 484,12 485,99 485,06 410,91 74,15 522 388,09 

ɂɸɧɶ 1896 -1283 3000 480 613 3615 26,08 -3,44 29,52 485,99 490,35 488,17 410,77 77,40 408 293,80 
ɂɸɥɶ 1260 -500 3000 480 760 3762 29,52 -1,30 30,81 490,35 491,92 491,14 410,87 80,27 525 390,34 

Ⱥɜɝɭɫɬ 720 -25 3000 480 695 3697 30,81 -0,07 30,88 491,92 492,00 491,96 410,82 81,14 485 360,82 
               Σ 3958,98 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

 
Ɋɢɫɭɧɨɤ Ⱥ.1- Ɂɨɧɚ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɚ ɫɭɬɨɱɧɨɦ ɝɪɚɮɢɤɟ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ (ɹɧɜɚɪɶ, ɞɟɤɚɛɪɶ) 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɍɚɛɥɢɰɚ Ⱥ.5 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 

Ɇɟɫɹɰɵ ɗɧɟɪɝɨɫɢɫɬɟɦɚ ɋɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ Ɍɗɐ 

Pmax Nɧ.ɪ Nɚ.ɪ Nɪɚɛ.max Nɧ.ɪ Nɪɟɦ Nɪɚɛ.max Nɧ.ɪ Nɪɟɦ Nɪɚɛ.max Nɚ.ɪ Nɪɟɦ 

əɧɜɚɪɶ 1460 22 117 410 13 0 532 16 0 518 117 0 

Ɏɟɜɪɚɥɶ 1419 21 113 395 12 0 506 16 0 518 113 0 

Ɇɚɪɬ 1348 20 108 375 12 0 448 15 0 525 108 0 

Ⱥɩɪɟɥɶ 1266 19 101 350 12 0 406 14 0 510 101 0 

Ɇɚɣ 1195 18 96 310 11 0 389 13 0 496 96 0 

ɂɸɧɶ 1154 17 92 290 10 0 384 13 0 480 92 43 

ɂɸɥɶ 1154 17 92 290 10 0 395 13 0 469 92 43 

Ⱥɜɝɭɫɬ 1195 18 96 310 11 68 393 13 0 492 96 0 

ɋɟɧɬɹɛɪɶ 1266 19 101 350 12 0 407 14 89 509 101 0 

Ɉɤɬɹɛɪɶ 1348 20 108 375 12 0 448 15 0 525 108 0 

ɇɨɹɛɪɶ 1419 21 113 395 12 0 506 16 0 518 113 0 

Ⱦɟɤɚɛɪɶ 1460 22 117 410 13 0 532 16 0 517 117 0 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɍɚɛɥɢɰɚ Ⱥ.6 – Ɋɚɫɱɟɬ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜ ɫɪɟɞɧɟɦ ɩɨ ɜɨɞɧɨɫɬɢ ɝɨɞɭ (Ɋɚɛɨɬɚ Ƚɗɋ ɩɨ ɦɨɳɧɨɫɬɹɦ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ) 

Ɇɟɫɹɰɵ Qɩɨɥ Qɜɨɞɯ Qɜɯɤ Qɝɷɫ QɇȻ Vɧɚɱ  dV Vɤɨɧ ZȼȻ (ɧɚɱ) Z ȼȻ (ɤɨɧ) Z ȼȻ (ɫɪ) ZɇȻ Hɝɷɫ Nɝɷɫ Nɝɚɪ 
ɋɟɧɬɹɛɪɶ 421 57 480 478 480 30,88 0,15 30,73 492,00 491,83 491,91 408,05 83,86 345 ȼɏɄ 
Ɉɤɬɹɛɪɶ 408 127 480 535 537 30,73 0,34 30,39 491,83 491,42 491,62 408,20 83,42 384 384 
ɇɨɹɛɪɶ 343 268 480 611 613 30,39 0,72 29,67 491,42 490,54 490,98 408,37 82,61 434 434 
Ⱦɟɤɚɛɪɶ 240 452 480 692 694 29,67 1,09 28,58 490,54 489,20 489,87 408,54 81,33 484 484 
əɧɜɚɪɶ 193 513 480 706 708 28,58 1,37 27,21 489,20 487,46 488,33 408,57 79,76 484 484 

Ɏɟɜɪɚɥɶ 174 471 480 645 647 27,21 1,22 25,99 487,46 485,87 486,66 408,45 78,21 434 434 
Ɇɚɪɬ 201 374 480 575 577 25,99 1,00 24,98 485,87 484,52 485,19 407,61 77,58 384 384 

Ⱥɩɪɟɥɶ 253 225 480 478 480 24,98 0,58 24,40 484,52 483,71 484,11 407,36 76,75 316 ȼɏɄ 
Ɇɚɣ 844 -366 480 478 480 24,40 -0,98 25,38 483,71 485,06 484,38 407,36 77,02 317 ȼɏɄ 

ɂɸɧɶ 1696 -1218 480 478 480 25,38 -3,26 28,64 485,06 489,27 487,16 407,36 79,81 328 ȼɏɄ 
ɂɸɥɶ 978 -500 480 478 480 28,64 -1,30 29,94 489,27 490,87 490,07 407,36 82,71 340 ȼɏɄ 

Ⱥɜɝɭɫɬ 719 -241 480 478 480 29,94 -0,65 30,58 490,87 491,65 491,26 407,36 83,90 345 ȼɏɄ 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɍɚɛɥɢɰɚ Ⱥ.7 – Ɋɚɫɱɟɬ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜ ɫɪɟɞɧɟɦ ɩɨ ɜɨɞɧɨɫɬɢ ɝɨɞɭ (Ɋɚɛɨɬɚ Ƚɗɋ ɩɨ ɨɬɦɟɬɤɚɦ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ) 

Ɇɟɫɹɰɵ Qɩɨɥ Qɜɨɞɯ Qɜɯɤ Qɝɷɫ QɇȻ Vɧɚɱ  dV Vɤɨɧ ZȼȻ (ɧɚɱ) Z ȼȻ (ɤɨɧ) Z ȼȻ (ɫɪ) ZɇȻ Hɝɷɫ Nɝɷɫ Nɝɚɪ 
ɋɟɧɬɹɛɪɶ 421 57 480 478 480 30,88 0,15 30,73 492,00 491,83 491,91 408,05 83,86 345 ȼɏɄ 
Ɉɤɬɹɛɪɶ 408 111 480 519 521 30,73 0,30 30,44 491,83 491,47 491,65 408,16 83,49 372 372 
ɇɨɹɛɪɶ 343 250 480 593 595 30,44 0,67 29,77 491,47 490,66 491,06 408,34 82,73 422 422 
Ⱦɟɤɚɛɪɶ 240 433 480 673 675 29,77 1,05 28,72 490,66 489,37 490,01 408,51 81,50 472 472 
əɧɜɚɪɶ 193 493 480 686 688 28,72 1,32 27,40 489,37 487,70 488,53 408,53 80,00 472 472 

Ɏɟɜɪɚɥɶ 174 451 480 625 627 27,40 1,17 26,23 487,70 486,19 486,94 408,40 78,54 422 422 
Ɇɚɪɬ 201 354 480 555 557 26,23 0,95 25,28 486,19 484,92 485,55 407,56 77,99 372 372 

Ⱥɩɪɟɥɶ 253 225 480 478 480 25,28 0,58 24,70 484,92 484,12 484,52 407,36 77,16 317 ȼɏɄ 
Ɇɚɣ 844 -366 480 478 480 24,70 -0,98 25,68 484,12 485,45 484,79 407,36 77,43 318 ȼɏɄ 

ɂɸɧɶ 1696 -1218 480 478 480 25,68 -3,26 28,94 485,45 489,64 487,55 407,36 80,19 330 ȼɏɄ 
ɂɸɥɶ 978 -500 480 478 480 28,94 -1,30 30,24 489,64 491,23 490,43 407,36 83,08 342 ȼɏɄ 

Ⱥɜɝɭɫɬ 719 -241 480 478 480 30,24 -0,65 30,88 491,23 492,00 491,62 407,36 84,26 346 ȼɏɄ 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ  
Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 
Ɍɚɛɥɢɰɚ Ȼ.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɧɟɫɤɨɥɶɤɢɯ ɡɧɚɱɟɧɢɣ D1 
ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ 90-ȼ 
ɉɅȾ 90 1 2 3 4 5 6 
D1 4,25 4,50 4,75 5,00 5,30 5,60 
ɄɉȾ ɬ 0,93 0,93 0,93 0,93 0,93 0,94 
N' ɚɝɪ 145023,9 162662,59 181316,67 200986,5 225931,4 252339,8 
z' ɲɬ 3,77 3,36 3,02 2,72 2,42 2,17 
Z a 4 4 4 3 3 3 
N ɚɝɪ 137000 137000 137000 182667 182667 182667 
ɞ1 1,03 1,03 1,03 1,03 1,03 1,03 
n' ɫ 179,81 169,86 160,95 152,94 144,31 136,61 
n ɫɢɧɯ 166,7 166,7 166,7 150 150 136,4 
n' max 75,95 80,40              84,86   80 85,16 81,80 
n' ɪɚɫɱ 78,80 83,41              88,03   83 88,34 84,86 
n' min 80,44 85,15              89,86   84,95 90,18 86,63 
Q*ɤɩɞ ɪɚɫɱ 1,16 1,04 0,93 1,12 1,00 0,89 
Q*ɤɩɞ max 1,04 0,93 0,83 1,007 0,89 0,80 

 
Ɍɚɛɥɢɰɚ Ȼ.2 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɧɟɫɤɨɥɶɤɢɯ ɡɧɚɱɟɧɢɣ D1 
ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ115-ȼ 

  1 2 3 4 5 6 
D1 4,25 4,50 4,75 5,00 5,30 5,60 
КПД т 0,92 0,92 0,92 0,92 0,92 0,92 
N' аг̬ 121996,06 136849,24 152558,99 169125,6 190137,1 212383,4 
z' ̹т 4,49 4,00 3,59 3,24 2,88 2,58 
Z a 5 5 4 4 3 3 
N аг̬ 109600 109600 137000 137000 182667 182667 
д1 1,04 1,04 1,04 1,04 1,04 1,04 
Ŷ' ̭ 159,34 150,53 142,65 135,55 127,91 121,09 
Ŷ ̭инх 166,7 166,7 142,8 136,4 125 125 
n' max 75,63 80,05 72,36 72,74 70,64 74,62 
Ŷ' ̬а̸̭ 78,46 83,05 75,07 75,46 73,28 77,41 
n' min 80,09 84,78 76,63 77,03 74,81 79,02 
Q*кпд ̬а̸̭ 0,93 0,83 0,93 0,84 1,00 0,89 
Q*кпд ŵax 0,83 0,74 0,83 0,75 0,89 0,80 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

 
Ɋɢɫɭɧɨɤ Ȼ.1 – Ɋɚɛɨɱɚɹ ɡɨɧɚ ɬɭɪɛɢɧɵ ɉɅȾ90-ȼ-560 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

 
Ɋɢɫɭɧɨɤ Ȼ2 – Ɋɚɛɨɱɚɹ ɡɨɧɚ ɬɭɪɛɢɧɵ ɊɈ115-ȼ-560 
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ɉɊɂɅɈɀȿɇɂȿ ȼ  
Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɹ ɡɚɳɢɬ 

 
Ɍɚɛɥɢɰɚ ȼ.1 – Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ  

 
 
 
 
 
 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 

ɟɞɢɧɢɰɵ 
ɂɦɟɧɨɜɚɧɧɵɟ 

ɟɞɢɧɢɰɵ 

ɉɪɨɞɨɥɶɧɚɹ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ 

ɡɚɳɢɬɚ 
 ܩ∆ܫ

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,  ܫʠʟ.଴ 

Ͳ,ͳͷ ∙  ʜ Ͳ,͸ͳ ʏܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,  ்ܭ  

Ͳ,͵ − 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɪɦɨɠɟɧɢɹ,  ːܫ ˕ 

Ͳ,ͷ ∙  ʜ ʹ,ͲͶ ʏܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ܤ 
ͳ,ͷ ∙ ʝʡʠ ͸ܫ ʜ ͸,ͳ͵ ʏܫ ∙  ʜ ʹͶ,ͷʹ ʏܫ

Ɂɚɳɢɬɚ ɨɬ 
ɡɚɦɵɤɚɧɢɣ ɧɚ 

ɡɟɦɥɸ ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ 

଴ܷ 
ଵ ଴ܷଵீݐ  − ͷ ʑ ݐଶ ଴ܷீ  − ͳͷ ʑ 

଴ܷଷ 
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ, ்ܭ 
ͳ,ʹ − 

Ɂɚɳɢɬɚ ɨɬ 
ɩɨɜɵɲɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ 

ܷ > 
2 ɫɬɭɩɟɧɶ  ʠܷʟଶ ͳ,Ͷ ∙ ܷʜ ͳͶͲ ʑ 

1 ɫɬɭɩɟɧɶ  ʠܷʟଵ ͳ,ʹ ∙ ܷʜ ͳʹͲ ʑ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɄɁ ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ʜ Ͳ,ʹͻ ʏܫ
ɉɈ ܫଶʞʢʠʙ Ͳ,ͳͷ ∙  ʜ Ͳ,͸ͳ ʏܫ

ɈɌɋ I ܫଶʝʡʠ Ͳ,ʹͳ ∙  ʜ Ͳ,ͺ͸ ʏܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ ɢ 

ɩɟɪɟɝɪɭɡɨɤ  
 ଵܫ

ɋɈ ܫଵʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ Ͷ,͵͹ ʏܫ
ɉɈ ܫଵʞʢʠʙ ͳ,ͳ ∙  ʜ Ͷ,ͷͲ ʏܫ

ɈɌɋ ܫଵʝʡʠ ͳ,Ͷʹͺ ∙  ʜ ͷ,ͺͶ ʏܫ

Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ 
ɡɚɳɢɬɚ ܼ < 

1 ɫɬɭɩɟɧɶ 
ܼଵ 0,108 ͳ,ͷ͵ ʝˏ ܼʠʛ ଵ Ͳ,ͳͷ ∙ ܼଵ Ͳ,ʹ͵ ʝˏ 

2 ɫɬɭɩɟɧɶ 
ܼଶ 0,35 Ͷ,ͺͺ ʝˏ ܼʠʛ ଶ Ͳ,ͳͷ ∙ ܼଶ Ͳ,͹͵ ʝˏ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ  ܫʟ 

ɋɈ ܫʟ ʠʗʒʜ ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ Ͷ,͵ͺ ʏܫ
ɉɈ ܫʟ ʞʢʠʙ ͳ,ͳ ∙  ʜʝʛ.ʟ Ͷ,ͷͲ ʏܫ

ɈɌɋ ܫʟ ʞʢʠʙ ʹ,ͳͶ͵ ∙  ʜʝʛ.ʟ ͺ,͹͸ ʏܫ
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 
Ɍɚɛɥɢɰɚ ȼ.2 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɹ ɡɚɳɢɬ  

 
 
 
 
 

Ɂɚɳɢɬɵ Ⱦɟɣɫɬɜɢɟ 

 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
 
 

Ɉɛɨɡɧɚɱɟɧɢɟ 
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ɨɜ
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ɉ
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ɉɪɨɞɨɥɶɧɚɹ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ 

ɡɚɳɢɬɚ 
    + + + + ܩ∆ܫ

Ɂɚɳɢɬɚ ɨɬ 
ɡɚɦɵɤɚɧɢɣ ɧɚ 

ɡɟɦɥɸ ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ 

଴ܷ 
     + + + ଶ + + +     ଴ܷଷݐ +       ଵݐ

Ɂɚɳɢɬɚ ɨɬ 
ɩɨɜɵɲɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ 

ܷ > 
2 ɫɬɭɩɟɧɶ + +      

1 ɫɬɭɩɟɧɶ + +      

Ɂɚɳɢɬɚ ɨɬ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɄɁ ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ       + 
ɂɈ + +      

ɈɌɋ 
      + + ଷݐ   +     ଶݐ  +      ଵݐ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ 

ɢ ɩɟɪɟɝɪɭɡɨɤ  
 ଵܫ

ɋɈ       + 
ɂɈ + +      

ɈɌɋ 
      + + ଷݐ   +     ଶݐ  +      ଵݐ

Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ 
ɡɚɳɢɬɚ ܼ < 

1 ɫɬɭɩɟɧɶ 
     + + + ଶݐ   +     ଵݐ

2 ɫɬɭɩɟɧɶ 
      + + ଷݐ   +     ଶݐ  +      ଵݐ

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɨɤ 

ܫ˓  
ɋɈ       + 
ɂɈ + +      

ɈɌɋ + +      
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ɉɊɂɅɈɀȿɇɂȿ Ƚ  
ɋɛɨɪ ɧɚɝɪɭɡɨɤ, ɷɩɸɪɵ ɧɚɩɪɹɠɟɧɢɣ 

 

 
Ɋɢɫɭɧɨɤ Ƚ1 – ɗɩɸɪɵ ɧɚɩɪɹɠɟɧɢɣ ɢ ɫɛɨɪ ɧɚɝɪɭɡɨɤ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ 
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