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ȼȼȿȾȿɇɂȿ 
 

Ⱦɢɩɥoɦɧɵɣ ɩɪoɟɤɬ - ɡaɤɥɸɱɢɬɟɥɶɧaɹ ɪaɛoɬa, ɩoɞɜoɞɹɳaɹ ɢɬoɝ 

ɩoɞɝoɬoɜɤɢ cɬɭɞɟɧɬa ɤ caɦocɬoɹɬɟɥɶɧoɣ ɢɧɠɟɧɟɪɧoɣ ɞɟɹɬɟɥɶɧocɬɢ ɧa 

ɩɪoɢɡɜoɞcɬɜɟ. Oɧ ɜɵɩoɥɧɹɟɬcɹ ɧa ɛaɡɟ ɬɟoɪɟɬɢɱɟcɤɢɯ ɢ ɩɪaɤɬɢɱɟcɤɢɯ ɡɧaɧɢɣ ɜ 

oɛɥacɬɢ ɝoɪɧoɝo ɩɪoɢɡɜoɞcɬɜa, oɛɳɟoɛɪaɡoɜaɬɟɥɶɧɵɯ ɧaɭɤ, ɢɧɠɟɧɟɪɧo - 

ɩɪoɢɡɜoɞcɬɜɟɧɧoɣ ɩɪaɤɬɢɤɢ, ɩoɥɭɱɟɧɧɵɯ cɬɭɞɟɧɬoɦ ɡa ɜɪɟɦɹ oɛɭɱɟɧɢɹ. 

ȼ cooɬɜɟɬcɬɜɢɢ co cɩɟɰɢaɥɶɧocɬɶɸ, ocɧoɜɧoɟ ɜɧɢɦaɧɢɟ ɜ ɩɪoɟɤɬɟ 

ɭɞɟɥɹɟɬcɹ ɩoɜɵɲɟɧɢɸ ɷɮɮɟɤɬɢɜɧocɬɢ ɬɟɯɧɢɱɟcɤoɝo ocɦoɬɪa ɢ ɪɟɦoɧɬa ɝoɪɧoɣ 

ɬɟɯɧɢɤɢ ɩɪɢ ɪaɡɪaɛoɬɤɟ ɪɭɞɧoɝo ɦɟcɬoɪoɠɞɟɧɢɹ ɩoɞɡɟɦɧɵɦ cɩocoɛoɦ,  

ɪacɤɪɵɬɢɸ ɜɡaɢɦocɜɹɡɢ ɢ ɜɡaɢɦoɡaɜɢcɢɦocɬɢ ɦɟɠɞɭ ɝoɪɧo-ɝɟoɥoɝɢɱɟcɤɢɦɢ 

ɭcɥoɜɢɹɦɢ ɡaɥɟɝaɧɢɹ ɦɟcɬoɪoɠɞɟɧɢɹ ɩoɥɟɡɧoɝo ɢcɤoɩaɟɦoɝo ɪɭɞɧɢɤa 

“Ɍaɣɦɵɪcɤɢɣ”, ɝoɪɧo-ɬɟɯɧoɥoɝɢɱɟcɤɢɦɢ ɭcɥoɜɢɹɦɢ ɟɝo ɪaɡɪaɛoɬɤɢ, ɮɢɡɢɤo-

ɦɟɯaɧɢɱɟcɤɢɦɢ cɜoɣcɬɜaɦɢ ɩoɪoɞɵ, ɩɪoɢɡɜoɞɢɬɟɥɶɧocɬɶɸ ɪɭɞɧɢɤa, ɜɢɞoɦ,  

ɬɢɩoɦ,  ɩaɪaɦɟɬɪaɦɢ ɢ ɤoɥɢɱɟcɬɜoɦ ɝoɪɧɵɯ ɦaɲɢɧ ɢ ɤoɦɩɥɟɤcoɜ. 

ɉɪoɟɤɬɢɪoɜaɧɢɟ ɜɟɞɟɬcɹ ɜ cooɬɜɟɬcɬɜɢɢ c ɬɪɟɛoɜaɧɢɹɦɢ ɩɪaɜɢɥ 

ɛɟɡoɩacɧocɬɢ, ɪɟɤoɦɟɧɞaɰɢɹɦɢ ɩɪaɜɢɥ ɬɟɯɧɢɱɟcɤoɣ ɷɤcɩɥɭaɬaɰɢɢ, ɩocɥɟɞɧɢɦɢ 

ɞocɬɢɠɟɧɢɹɦɢ ɧaɭɤɢ ɢ ɬɟɯɧɢɤɢ, ɦɟɬoɞɢɱɟcɤɢɦɢ ɪaɡɪaɛoɬɤaɦɢ ɢ ɭɤaɡaɧɢɹɦɢ  

ɤaɮɟɞɪɵ. 
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1. Ɍɟɯɧoɥoɝɢɹ ɝoɪɧɵɯ ɪaɛoɬ 

 
1.1 Ƚɟoɥoɝɢɱɟcɤaɹ ɢ ɝoɪɧoɬɟɯɧɢɱɟcɤaɹ ɯaɪaɤɬɟɪɢcɬɢɤa 

ɦɟcɬoɪoɠɞɟɧɢɹ 
 

1.1.1 Oɛɳɢɟ cɜɟɞɟɧɢɹ 
 
Oɤɬɹɛɪɶcɤoɟ ɦɟcɬoɪoɠɞɟɧɢɟ ɦɟɞɧo-ɧɢɤɟɥɟɜɵɯ ɪɭɞ ɜ aɞɦɢɧɢcɬɪaɬɢɜɧoɦ 

oɬɧoɲɟɧɢɢ oɬɧocɢɬcɹ ɤ Ɍaɣɦɵɪcɤoɦɭ ɧaɰɢoɧaɥɶɧoɦɭ oɤɪɭɝɭ Ʉɪacɧoɹɪcɤoɝo 
ɤɪaɹ. Ȼɥɢɠaɣɲɢɦɢ ɧacɟɥёɧɧɵɦɢ ɩɭɧɤɬaɦɢ ɹɜɥɹɸɬcɹ ɝ.ɝ. Ɍaɥɧaɯ ɢ ɇoɪɢɥɶcɤ, 
c ɤoɬoɪɵɦɢ ɪɭɞɧɢɤ “Ɍaɣɦɵɪcɤɢɣ” coɟɞɢɧёɧ ɠɟɥɟɡɧoɣ ɢ ɲoccɟɣɧɵɦɢ 
ɞoɪoɝaɦɢ. Cɜɹɡɶ c ocɬaɥɶɧoɣ ɬɟɪɪɢɬoɪɢɟɣ cɬɪaɧɵ ocɭɳɟcɬɜɥɹɟɬcɹ ɩo ɪ. ȿɧɢcɟɣ 
ɢ Cɟɜɟɪɧoɦɭ ɦoɪcɤoɦɭ ɩɭɬɢ, a ɬaɤɠɟ ɜoɡɞɭɲɧɵɦ cooɛɳɟɧɢɟɦ.  
Ɇɟcɬoɪoɠɞɟɧɢɟ ɪacɩoɥoɠɟɧo ɧa Ɍaɥɧaɯcɤoɣ ɩɪoɦɩɥoɳaɞɤɟ, ɝɞɟ ɪaɡɦɟɳɟɧɵ 
ɩɪoɢɡɜoɞcɬɜɟɧɧɵɟ ɩoɦɟɳɟɧɢɹ ɢ ɲaɯɬɧɵɟ ɩoɥɹ ɩɹɬɢ ɩoɞɡɟɦɧɵɯ ɪɭɞɧɢɤoɜ, 
Ɍaɥɧaɯcɤaɹ oɛoɝaɬɢɬɟɥɶɧaɹ ɮaɛɪɢɤa, ɬɟɩɥoɰɟɧɬɪaɥɶ №2, ɤaɪɶɟɪ ɩo ɞoɛɵɱɟ 
ɩɟcɱaɧo-ɝɪaɜɢɣɧoɣ cɦɟcɢ, ɳɟɛɧɟ-ɞɪoɛɢɥɶɧaɹ ɮaɛɪɢɤa c ɤaɪɶɟɪoɦ cɤaɥɶɧoɝo 
ɝɪɭɧɬa. Ɋaɛoɱɟɣ cɢɥoɣ ɜ ɧacɬoɹɳɟɟ ɜɪɟɦɹ oɛɟcɩɟɱɟɧ ɢɡ ɝ. ɇoɪɢɥɶcɤa ɢ Ɍaɥɧaɯa. 

Cɬɪoɢɬɟɥɶɧɵɟ ɦaɬɟɪɢaɥɵ, ɢcɩoɥɶɡɭɟɦɵɟ ɪɭɞɧɢɤoɦ ɜ ocɧoɜɧoɦ 
ɦɟcɬɧoɝo ɩɪoɢcɯoɠɞɟɧɢɹ: ɰɟɦɟɧɬ, ɤɢɪɩɢɱ, ɳɟɛɟɧɶ, ɩɟcoɤ. ȼoɞocɧaɛɠɟɧɢɟ 
ɪɭɞɧɢɤa ɩɪoɢcɯoɞɢɬ ɢɡ ɩoɞɡɟɦɧɵɯ ɜoɞ ɛaccɟɣɧa ɪɟɤɢ Ɍaɥɧaɯ. 

Ɋɟɱɧaɹ cɟɬɶ ɩɪɟɞcɬaɜɥɟɧa ɪɟɤaɦɢ Ɍaɥɧaɯ, ɏaɪaɟɥaɯ, Ʌɢcɬɜɹɧɤa, 
ɹɜɥɹɸɳɢɟcɹ ɩɪaɜɵɦɢ ɩɪɢɬoɤaɦɢ ɪɟɤɢ ɇoɪɢɥɶcɤoɣ. ɂɡ oɡёɪ cɥɟɞɭɟɬ oɬɦɟɬɢɬɶ 
ɏaɪaɟɥaɯ, Caɩoɝ, ɉɹcɢɧo ɢ ɞɪ. 

Ʉɥɢɦaɬ cɭɛaɪɤɬɢɱɟcɤɢɣ, ɤoɧɬɢɧɟɧɬaɥɶɧɵɣ. Cɪɟɞɧɟɝoɞoɜaɹ ɬɟɦɩɟɪaɬɭɪa 
-8.3..-8.6C. Ⱦɥɹ ɪaɣoɧa ɯaɪaɤɬɟɪɧa ɦɧoɝoɥɟɬɧɹɹ ɦɟɪɡɥoɬa, ɪacɩɪocɬɪaɧёɧɧaɹ 
ɧɟɪaɜɧoɦɟɪɧo ɤaɤ  ɩo ɩɥoɳaɞɢ, ɬaɤ ɢ ɩo ɦoɳɧocɬɢ. Ƚoɞoɜoɟ ɤoɥɢɱɟcɬɜo 
ocaɞɤoɜ cocɬaɜɥɹɟɬ 500-600ɦɦ. Ȼaɪoɦɟɬɪɢɱɟcɤoɟ ɞaɜɥɟɧɢɟ ɩoɞɜɟɪɠɟɧo 
cɢɥɶɧɵɦ ɤoɥɟɛaɧɢɹɦ oɬ 721ɦɦ.ɪɬ.cɬ. ɞo 750ɦɦ.ɪɬ.cɬ. 

Cɧaɛɠɟɧɢɟ ɷɥɟɤɬɪoɷɧɟɪɝɢɟɣ ocɭɳɟcɬɜɥɹɟɬcɹ Ɍɗɐ-1 ɢ Ɍɗɐ-2, 
ɏaɧɬaɣcɤoɣ ȽɗC, ɜɤɥɸɱɟɧɧoɣ ɜ oɛɳɭɸ ɷɧɟɪɝocɢcɬɟɦɭ ɤoɦɛɢɧaɬa. 

Ɍaɥɧaɯcɤoɟ  ɪɭɞɧoɟ ɩoɥɟ, ɜ ɩɪɟɞɟɥaɯ ɤoɬoɪoɝo ɪacɩoɥoɠɟɧo Oɤɬɹɛɪɶcɤoɟ 
ɦɟcɬoɪoɠɞɟɧɢɟ, ɩɪɢɭɪoɱɟɧo ɤ cɟɜɟɪo-ɡaɩaɞɧoɦɭ oɤoɧɱaɧɢɸ Cɢɛɢɪcɤoɣ  
ɩɥaɬɮoɪɦɵ. ȼcɟ  ɦɟɞɧo-ɧɢɤɟɥɟɜɵɟ  ɦɟcɬoɪoɠɞɟɧɢɹ  Ɍaɥɧaɯcɤoɝo  ɪɭɞɧoɝo 
ɩoɥɹ ɩɪocɬɪaɧcɬɜɟɧɧo ɢ ɝɟɧɟɬɢɱɟcɤɢ cɜɹɡaɧɵ c ɩoɥɧoɞɢɮɮɟɪɟɧɰɢɪoɜaɧɵɦɢ 
ɢɧɬɪɭɡɢɜaɦɢ ɛaɡɢɬ-ɭɥɶɬɪoɛaɡɢɬoɜoɝo cocɬaɜa. ȼ ɬɟɤɬoɧɢɱɟcɤoɦ ɩɥaɧɟ ɪaɣoɧ 
ɦɟcɬoɪoɠɞɟɧɢɹ  ɩɪɢɭɪoɱɟɧ ɤ ɤɪaɟɜoɣ ɱacɬɢ ɏaɪaɟɥaɯcɤoɣ ɬɪaɩɩoɜoɣ  ɦɭɥɶɞɵ, 
ɤoɬoɪaɹ cocɬaɜɥɹɟɬ acɢɦɦɟɬɪɢɱɧɭɸ ɛɪaɯɢcɢɧɤɥɢɧaɥɶɧɭɸ cɬɪɭɤɬɭɪɭ 
cɭɛɲɢɪoɬɧoɝo ɧaɩɪaɜɥɟɧɢɹ. 

Ɋɭɞɧɢɤ «Ɍaɣɦɵɪcɤɢɣ» ɜɟɞɟɬ oɬɪaɛoɬɤɭ ɰɟɧɬɪaɥɶɧoɣ ɱacɬɢ  
Oɤɬɹɛɪɶcɤoɝo ɦɟcɬoɪoɠɞɟɧɢɹ cɭɥɶɮɢɞɧɵɯ ɦɟɞɧo-ɧɢɤɟɥɟɜɵɯ ɪɭɞ. ȼ ɝoɪɧɵɣ 
oɬɜoɞ ɪɭɞɧɢɤa ɜɤɥɸɱɟɧɵ ɡaɩacɵ ɜocɬoɱɧoɣ ɱacɬɢ ɏaɪaɟɥaɯcɤoɣ ocɧoɜɧoɣ ɢ 
ɜɬoɪoɣ Cɟɜɟɪɧoɣ ɡaɥɟɠɟɣ. 
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1.1.2 Ɍɟɤɬoɧɢɤa 
 

Ƚɥaɜɧɵɦ  cɬɪɭɤɬɭɪɧɵɦ ɷɥɟɦɟɧɬoɦ Ɍaɥɧaɯcɤoɝo ɪɭɞɧoɝo  ɩoɥɹ  ɹɜɥɹɟɬcɹ  
ɡoɧa ɇoɪɢɥɶcɤo-ɏaɪaɟɥaɯcɤoɝo ɪaɡɥoɦa, ɤoɬoɪaɹ ɩɪɟɞcɬaɜɥɹɟɬ coɛoɣ 
ɝɪaɛɟɧoɩoɞoɛɧɭɸ cɬɪɭɤɬɭɪɭ, ɩɪoɹɜɢɜɲɭɸcɹ cɟɪɢɟɣ cɛɪoco-cɞɜɢɝoɜɵɯ 
ɞɢcɥoɤaɰɢɣ. ȼ ɡoɧɟ  ɜɵɞɟɥɹɸɬ  ɪɹɞ  cɭɛɩaɪaɥɥɟɥɶɧɵɯ  ɲɜoɜ c ɭɝɥaɦɢ ɩaɞɟɧɢɹ 
oɬ 40 ɞo 85, ɢɡ ɧɢɯ ɧaɢɛoɥɟɟ ɤɪɭɬɵɦ  ɹɜɥɹɟɬcɹ  ɜocɬoɱɧoɟ  ɧaɪɭɲɟɧɢɟ – 
Ƚɥaɜɧɵɣ ɲoɜ. ɇaɪɭɲɟɧɢɹ, ɪacɩoɥoɠɟɧɧɵɟ ɤ ɡaɩaɞɭ  oɬ Ƚɥaɜɧoɝo ɲɜa  (cɢcɬɟɦa 
ɡaɩaɞɧɵɯ  cɛɪocoɜ), ɢɦɟɸɬ  ɛoɥɟɟ  ɩoɥoɝɢɟ  ɭɝɥɵ  ɩaɞɟɧɢɹ. Aɦɩɥɢɬɭɞɵ  
cɦɟɳɟɧɢɣ  ɜɞoɥɶ  ɬɟɤɬoɧɢɱɟcɤɢɯ ɡoɧ  ɤoɥɟɛɥɸɬcɹ  oɬ 50  ɞo 400ɦ. Ɂoɧa ɪaɡɥoɦa  
ɞɟɥɢɬ ɜcɸ ɩɥoɳaɞɶ ɧa ɞɜɟ ɱacɬɢ – ȼocɬoɱɧɭɸ ɢ Ɂaɩaɞɧɭɸ. Ⱦɥɹ ɜocɬoɱɧoɣ 
ɧaɛɥɸɞaɟɬcɹ oɝɪaɧɢɱɟɧɧoɟ ɤoɥɢɱɟcɬɜo cɛɪocoɜ, ɩaɪaɥɥɟɥɶɧɵɯ ocɧoɜɧoɣ ɡoɧɟ 
ɪaɡɥoɦa, ɞɥɹ ɡaɩaɞɧoɣ (Oɤɬɹɛɪɶcɤoɟ ɦɟcɬoɪoɠɞɟɧɢɟ)- ɢɧɬɟɧcɢɜɧaɹ  
ɬɟɤɬoɧɢɱɟcɤaɹ   ɧaɪɭɲɟɧɧocɬɶ, ɲɢɪoɤoɟ  ɪaɡɜɢɬɢɟ ɩɥɢɤaɬɢɜɧɵɯ  ɢ 
ɞɢɡɴɸɧɤɬɢɜɧɵɯ  ɞɢcɥoɤaɰɢɣ. 

Ȼoɝaɬɵɟ ɪɭɞɵ ɏaɪaɟɥaɯcɤoɣ ocɧoɜɧoɣ ɡaɥɟɠɢ ɜ ɲaɯɬɧoɦ ɩoɥɟ ɪɭɞɧɢɤa 
«Ɍaɣɦɵɪcɤɢɣ» ɜ ɜɢɞɟ ɩɥɢɬooɛɪaɡɧoɝo ɬɟɥa ɞɥɢɧoɣ 1,8 ɤɦ ɢ ɲɢɪɢɧoɣ 0,75-0,9 
ɤɦ ɩoɝɪɭɠaɸɬcɹ ɜ ɜocɬoɱɧoɦ/cɟɜɟɪo-ɜocɬoɱɧoɦ ɧaɩɪaɜɥɟɧɢɢ c ɝɥɭɛɢɧɵ 1000 
ɞo 1750ɦ. Ɇoɳɧocɬɶ ɡaɥɟɠɢ ɢɡɦɟɧɹɟɬcɹ oɬ 1,0 ɞo 44,1 ɦ ɢ cocɬaɜɥɹɟɬ ɜ cɪɟɞɧɟɦ 
20ɦ. C ɡaɩaɞa, co cɬoɪoɧɵ ɪɭɞɧɢɤa «Oɤɬɹɛɪɶcɤɢɣ», ɡaɥɟɠɶ oɝɪaɧɢɱɟɧa ɝoɪɧɵɦ 
cɛɪocoɦ.  

ȼɬoɪaɹ Cɟɜɟɪɧaɹ ɡaɥɟɠɶ ɢɦɟɟɬ cɥoɠɧɭɸ ɤoɧɮɢɝɭɪaɰɢɸ ɞɥɢɧoɣ 2,15 ɤɦ. 
ɒɢɪɢɧa ɟɟ ɤoɥɟɛɥɟɬcɹ oɬ 0,3 ɞo 1,0 ɤɦ. Cɪɟɞɧɹɹ ɦoɳɧocɬɶ 6-7 ɦ, ɦaɤcɢɦaɥɶɧaɹ 
– 22,3 ɦ. Ƚɥɭɛɢɧa ɡaɥɟɝaɧɢɹ – 1200 – 1400 ɦ. 

ɍɝoɥ ɩaɞɟɧɢɹ ɡaɥɟɠɢ ɜɟɪɯɧɢɯ ɛɥoɤoɜ (ɡaɩacɵ ɝoɪ. –1050 ɢ –1100 ɦ) 
cocɬaɜɥɹɟɬ 14-22, ɧɢɠɧɢɯ ɛɥoɤoɜ (ɞo ɝoɪ. –1400 ɦ) – 8-12 

ȼɵɲɟ ɛoɝaɬɵɯ ɪɭɞ ɡaɥɟɝaɸɬ ɜɤɪaɩɥɟɧɧɵɟ ɪɭɞɵ. Ɇoɳɧocɬɶ ɜɤɪaɩɥɟɧɧɵɯ 
ɪɭɞ ɞocɬɢɝaɟɬ 40ɦ. ɉo ɩɥoɳaɞɢ ɜɤɪaɩɥɟɧɧɵɟ ɪɭɞɵ ɩoɜɬoɪɹɸɬ ɝɪaɧɢɰɵ 
ɪɭɞoɧocɧoɝo ɢɧɬɪɭɡɢɜa. 

Oɩɵɬɧɵɣ ɛɥoɤ ɲaɯɬɵ 1 ɪɭɞɧɢɤa “Ɍaɣɦɵɪcɤɢɣ” ɩɪɟɞcɬaɜɥɹɟɬ coɛoɣ 
ɤɪɭɩɧɵɣ ɬɟɤɬoɧɢɱɟcɤɢɣ ɛɥoɤ ɩɟɪɜoɣ ɏaɪaɟɥaɯcɤoɣ (ocɧoɜɧoɣ) ɡaɥɟɠɢ 
ɛoɝaɬɵɯ  ɪɭɞ Oɤɬɹɛɪɶcɤoɝo ɦɟcɬoɪoɠɞɟɧɢɹ. Ɍɟɤɬoɧɢɱɟcɤoɟ ɧaɪɭɲɟɧɢɟ 
oɩɪɟɞɟɥɹɟɬcɹ ɞɜɭɦɹ ocɧoɜɧɵɦɢ cɬɪɭɤɬɭɪaɦɢ: Ƚoɪɧɵɦ cɛɪocoɦ, 
ɩɪɟɞcɬaɜɥɹɸɳɢɦ coɛoɣ ɦoɳɧɭɸ, cɥoɠɧo ɩocɬɪoɟɧɧɭɸ ɡoɧɭ c aɦɩɥɢɬɭɞaɦɢ 
cɦɟɳɟɧɢɹ ɞo 80ɦ, oɝɪaɧɢɱɢɜaɸɳɭɸ ɭɱacɬoɤ  c ɡaɩaɞa, ɢ ɡoɧoɣ Ȼoɥɶɲoɝo  
Ƚoɪcɬa. Ɂoɧa Ȼoɥɶɲoɝo Ƚoɪcɬa ɹɜɥɹɟɬcɹ ɩoɞɧɹɬɵɦ ɞo 90ɦ cɭɛɦɟɪɢɞɢaɥɶɧɵɦ  
ɬɟɤɬoɧɢɱɟcɤɢɦ ɛɥoɤoɦ, ɪaɡɛɢɬɵɦ cɟɪɢɟɣ ɬɟɤɬoɧɢɱɟcɤɢɯ ɬɪɟɳɢɧ ɧa ɜɢɞ  ɛoɥɟɟ 
ɦɟɥɤɢɯ cɬɪɭɤɬɭɪ. Cɟɜɟɪo-ɡaɩaɞɧaɹ ɢ ɸɝo-ɜocɬoɱɧaɹ ɱacɬɢ Ƚoɪcɬa 
ɩɪɟɞcɬaɜɥɹɸɬ coɛoɣ cɟɪɢɢ ɬɟɤɬoɧɢɱɟcɤɢɯ ɛɥoɤoɜ, cɬɭɩɟɧɱaɬo-oɩɭɳɟɧɧɵɯ ɢ 
ɩɪɢɥɟɝaɸɳɢɯ ɤ Ƚoɪcɬɭ ɭɱacɬɤaɦ.  

Ⱦɥɹ Ɍaɥɧaɯcɤoɝo ɪɭɞɧoɝo ɭɡɥa ɯaɪaɤɬɟɪɧo ɢɧɬɟɧcɢɜɧoɟ ɩɪoɹɜɥɟɧɢɟ 
ɪaɡɪɵɜɧoɣ ɬɟɤɬoɧɢɤɢ ɪaɡɥɢɱɧɵɯ ɩoɪɹɞɤoɜ. ɇaɢɛoɥɟɟ ɬɪɟɳɢɧoɜaɬɵ 
ɪaccɥaɧɰoɜaɧɧɵɟ ɩoɪoɞɵ ɬɭɧɝɭccɤoɣ cɟɪɢɢ, ɧaɢɦɟɧɟɟ – ɬoɥcɬoɩɥɢɬoɱɧɵɟ 
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ɤaɪɛoɧaɬɧɵɟ oɬɥoɠɟɧɢɹ ɞɟɜoɧa ɢ ɝaɛɛɪo-ɞɢoɪɢɬɵ ɜɟɪɯɧɟɣ ɱacɬɢ ɪɭɞoɧocɧoɣ 
ɢɧɬɪɭɡɢɢ. 

ȼ ocaɞoɱɧɵɯ ɩoɪoɞaɯ ɩɪɟoɛɥaɞaɸɬ ɩoɥoɝɢɟ ɬɪɟɳɢɧɵ (ɩɥɢɬɱaɬaɹ ɮoɪɦa 
ɷɥɟɦɟɧɬaɪɧoɝo ɛɥoɤa), ɜ cɩɥoɲɧɵɯ ɪɭɞaɯ – ɤɪɭɬoɩaɞaɸɳɢɟ (ɩɪɢɡɦaɬɢɱɟcɤaɹ 
ɢɥɢ ɩaɪaɥɥɟɥɟɩɢɩɟɞɧaɹ ɮoɪɦa ɷɥɟɦɟɧɬaɪɧoɝo ɛɥoɤa). ɉo ɬɪɟɳɢɧaɦ ɜ ɩoɪoɞaɯ 
ɢɧɬɪɭɡɢɢ ɲɢɪoɤo ɪacɩɪocɬɪaɧɟɧɵ ocɥaɛɥɹɸɳɢɟ ɦɢɧɟɪaɥɵ ɝɪɭɩɩɵ ɯɥoɪɢɬa, 
cɟɪɩɟɧɬɢɧa, ɬaɥɶɤa, ɰɟoɥɢɬoɜ ɢ. ɬ.ɩ. 

 

1.1.3 Ƚɢɞɪoɝɟoɥoɝɢɹ 
Ɇoɳɧocɬɶ ɜɟɱɧoɦёɪɡɥɵɯ ɩoɪoɞ ɜ  ɪaɣoɧɟ ɪaɛoɬ ɪɭɞɧɢɤa “Ɍaɣɦɵɪcɤɢɣ” 

cocɬaɜɥɹɟɬ oɬ 20 ɞo 50ɦ. Oɛɜoɞɧɟɧɧocɬɶ ɦaccɢɜa cɥaɛaɹ, oɠɢɞaɟɦɵɣ 

ɟcɬɟcɬɜɟɧɧɵɣ ɜoɞoɩɪɢɬoɤ ɜ ɪɭɞɧɢɤ 45-50 ɦ3/ɱ.  ɂɡ  ɱacɬɢ  ɩɪoɛɭɪɟɧɧɵɯ  

cɤɜaɠɢɧ  ɢ  ɩɪoɣɞɟɧɧɵɯ  ɜɵɪaɛoɬoɤ oɬɦɟɱɟɧ  ɜoɞoɩɪɢɬoɤ  c ɧaɱaɥɶɧɵɦ  

ɞɟɛɢɬoɦ 0.12-0.20ɦ3/ɱac, ɢ ɭɦɟɧɶɲɟɧɢɟɦ ɜ  ɩocɥɟɞɭɸɳɟɦ  ɞo  0.07ɦ3/ɱac.  

ɂɡ  ɱacɬɢ  ɩɪoɛɭɪɟɧɧɵɯ  cɤɜaɠɢɧ oɬɦɟɱɟɧ cɥaɛɵɣ cɬɪɭɣɧɵɣ ɢɡɥɢɜ. 

Ɍɪɟɳɢɧɧɵɟ  ɜoɞɵ  cɢɥɶɧo ɦɢɧɟɪaɥɢɡɢɪoɜaɧɧɵɟ, ɝɢɞɪo-ɤaɪɛoɧaɬɧo-ɧaɬɪɢɜɵɟ, 

ɩo aɝɪɟccɢɜɧocɬɢ – cɥaɛo cɪɟɞɧɟaɝɪɟccɢɜɧɵɟ. ȼɢɞɵ aɝɪɟccɢɢ – cɭɥɶɮaɬɧaɹ,  

ɭɝɥɟɤɢcɥaɹ. ȼoɞa aɝɪɟccɢɜɧa ɩo oɬɧoɲɟɧɢɸ ɤ ɛɟɬoɧɭ ɢ ɦɟɬaɥɥɭ. 

 

1.1.4 Ʉaɱɟcɬɜɟɧɧaɹ ɯaɪaɤɬɟɪɢcɬɢɤa ɢ ɮɢɡɢɤo-ɦɟɯaɧɢɱɟcɤɢɟ 
cɜoɣcɬɜa ɪɭɞ ɢ ɜɦɟɳaɸɳɢɯ ɩoɪoɞ 

 
Oɪɭɞɟɧɟɧɢɟ ɩɪocɬɪaɧcɬɜɟɧɧo ɢ ɝɟɧɟɬɢɱɟcɤɢ cɜɹɡaɧo c ɰɟɧɬɪaɥɶɧoɣ 

ɩɪɢɞoɧɧoɣ ɱacɬɶɸ ɏaɪaɟɥaɯcɤoɣ ɜɟɬɜɢ Ɍaɥɧaɯcɤoɝo ɪɭɞoɧocɧoɝo ɢɧɬɪɭɡɢɜa 
 ɝaɛɛɪo-ɞoɥɟɪɢɬoɜ ɢ ɩɪɟɞcɬaɜɥɟɧɵ ɬɪɟɦɹ ɩɪoɦɵɲɥɟɧɧɵɦɢ ɬɢɩaɦɢ: 

–cɩɥoɲɧɵɟ (ɛoɝaɬɵɟ) cɭɥɶɮɢɞɧɵɟ ɪɭɞɵ; 
–ɜɤɪaɩɥɟɧɧɵɟ ɪɭɞɵ ɢ ɩɪoɠɢɥɤoɜo-ɜɤɪaɩɥɟɧɧɵɟ ɜ ɩoɪoɞaɯ ɢɧɬɪɭɡɢɢ; 
–ɜɤɪaɩɥɟɧɧɵɦɢ ɢ ɩɪoɠɢɥɤoɜo–ɜɤɪaɩɥɟɧɧɵɦɢ ɜ ɩoɪoɞaɯ ɜɦɟɳaɸɳɢɯ 

ɢɧɬɪɭɡɢɸ, ɬ.ɟ. «ɦɟɞɢcɬɵɟ» ɪɭɞɵ. 
Ȼoɝaɬɵɟ cɭɥɶɮɢɞɧɵɟ ɪɭɞɵ cɥoɠɟɧɵ ɞɜɭɦɹ ɪaɡɧoɜɢɞɧocɬɹɦɢ: ɜɟɪɯɧɹɹ 

ɱacɬɶ ɩɪɟɞcɬaɜɥɟɧa coɛcɬɜɟɧɧo ɩɢɪɪoɬɢɧoɜɵɦɢ ɪɭɞaɦɢ, ɧɢɠɧɹɹ ɱacɬɶ ɡaɥɟɠɢ 
ɯaɥɶɤoɩɢɪɢɬ-ɩɢɪɪoɬɢɧoɜɵɦɢ. Cɩɥoɲɧɵɟ ɪɭɞɵ oɛɪaɡɭɸɬ ɧɟcɤoɥɶɤo 
ɩoɥoɝoɩaɞaɸɳɢɯ ɥɢɧɡo– ɢ ɩɥacɬooɛɪaɡɧɵɯ ɡaɥɟɠɟɣ ɦoɳɧocɬɶɸ ɞo 50 ɦ. Oɧɢ 
ɥoɤaɥɢɡoɜaɧɵ ɩo ɧɢɠɧɟɦɭ ɤoɧɬaɤɬɭ ɢɧɬɪɭɡɢɢ, ɪɟɠɟ ɜ ɟɟ ɩɪɢɩoɞoɲɜɟɧɧoɣ 
ɱacɬɢ ɢɥɢ ɜ ɩoɞcɬɢɥaɸɳɢɯ ɩoɪoɞaɯ ɜ ɧɟɩocɪɟɞcɬɜɟɧɧoɣ ɛɥɢɡocɬɢ oɬ ɢɧɬɪɭɡɢɢ. 
ɉo ɩɪɟoɛɥaɞaɸɳɟɦɭ ɦɢɧɟɪaɥɭ ɪaɡɥɢɱaɸɬcɹ ɩɢɪɪoɬɢɧoɜɵɟ, ɯaɥɶɤoɩɢɪɢɬoɜɵɟ, 
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ɤɭɛaɧɢɬoɜɵɟ ɢ ɛoɪɧɢɬoɜɵɟ  (c ɯaɥɶɤoɡɢɧoɦ) ɪɭɞɵ, ɦɟɠɞɭ coɛoɣ oɧɢ cɜɹɡaɧɵ 
ɩɟɪɟɯoɞɧɵɦɢ ɪaɡɧocɬɹɦɢ. 

Ɏoɪɦa ɡaɥɟɠɢ ɜ oɛɳɟɦ ɩɪocɬaɹ, oɞɧaɤo ɧa ɪɹɞɟ ɭɱacɬɤoɜ oɧa ocɥoɠɧɟɧa 
cɛɪocaɦɢ ɢ ɜɡɛɪocaɦɢ ɪaɡɥɢɱɧoɣ aɦɩɥɢɬɭɞɵ ɢɥɢ ɩocɥoɣɧɵɦɢ ɪacɳɟɩɥɟɧɢɹɦɢ 
ɜ ɩɪɢɤɪoɜɟɥɶɧoɣ ɱacɬɢ ɢ ɧa ɮɥaɧɝaɯ, ɦoɪɮoɥoɝɢɱɟcɤɢɦɢ ɭcɬɭɩaɦɢ ɜɵcoɬoɣ ɞo 
8 ɦ co cɥoɠɧoɣ ɮoɪɦɵ aɩoɮɢɡaɦɢ. 

Ʉoɧɬaɤɬɵ cɩɥoɲɧɵɯ ɪɭɞ c ɜɦɟɳaɸɳɢɦɢ ɩoɪoɞaɦɢ oɛɵɱɧo ɱɟɬɤɢɟ, 
ɪoɜɧɵɟ, ɢɧoɝɞa ɜɟcɶɦa ɧɟɪoɜɧɵɟ c aɩoɮɢɡaɦɢ ɢ ɩɪoɠɢɥɤaɦɢ. ɉɪoɱɧocɬɶ cɜɹɡɢ 
ɩo ɤoɧɬaɤɬɭ c ɦɟɬaɦoɪɮɢɡɢɪoɜaɧɧɵɦɢ ocaɞoɱɧɵɦɢ ɩoɪoɞaɦɢ ɞoɜoɥɶɧo 
ɡɧaɱɢɬɟɥɶɧa. Ʉoɧɬaɤɬ c ɝaɛɛɪo-ɞoɥɟɪɢɬaɦɢ ɜ oɬɞɟɥɶɧɵɯ cɥɭɱaɹɯ ocɥaɛɥɟɧ 
ɯɥoɪɢɬoɜoɣ ɩɪocɥoɣɤoɣ ɦoɳɧocɬɶɸ 3-10 ɦ. 

Ʉaɤ ɜɟɪɯɧɹɹ, ɬaɤ ɢ ɧɢɠɧɹɹ  ɱacɬɢ  ɡaɥɟɠɢ  cɥoɠɟɧɵ  ɦɟɥɤoɡɟɪɧɢcɬoɣ  ɢ 
ɤɪɭɩɧo ɡɟɪɧɢcɬoɣ  ɪɭɞoɣ ɜ ɪaɡɥɢɱɧɵɯ cooɬɧoɲɟɧɢɹɯ. ɉo ɜcɟɦɭ  ɪaɡɪɟɡɭ  
ɪɭɞɧoɝo ɬɟɥa  oɬɦɟɱaɸɬcɹ  ɤcɟɧoɥɢɬɵ  “ɦɟɞɢcɬɵɯ” ɪɭɞ  ɢ  ɜɦɟɳaɸɳɢɯ  ɩoɪoɞ.  
ɇaɢɛoɥɟɟ  ɩɪoɬɹɠёɧɧaɹ  ɱacɬɶ  ɤcɟɧoɥɢɬoɜ  ɧaɛɥɸɞaɟɬcɹ  ɩo  cɥoɢcɬocɬɢ, 
ɞocɬɢɝaɹ  20-30ɦ,  ɩɪɢ ɦoɳɧocɬɢ  ɞo 5ɦ.  

ȼɤɪaɩɥɟɧɧɵɟ ɪɭɞɵ ɢ ɩɪoɠɢɥɤoɜo-ɜɤɪaɩɥɟɧɧɵɟ ɜ ɩoɪoɞaɯ ɢɧɬɪɭɡɢɢ, 
ɩɪɟɞcɬaɜɥɟɧɧɵɟ ɝoɪɢɡoɧɬaɦɢ ɩɢɤɪɢɬoɜɵɯ ɢ ɬaɤcɢɬoɜɵɯ ɢ ɬɪoɤɬoɥɢɬoɜɵɯ 
ɝaɛɛɪo-ɞoɥɟɪɢɬoɜ (ɪɟɠɟ oɥɢɜɢɧoɜɵɯ ɢ ɤoɧɬaɤɬoɜɵɯ). Oɧɢ oɛɪaɡɭɸɬ 
ɩɪaɤɬɢɱɟcɤɢ ɟɞɢɧɵɣ ɝoɪɢɡoɧɬ ɩɥacɬooɛɪaɡɧoɣ ɮoɪɦɵ ɦoɳɧocɬɶɸ ɞo 90 ɦ, 
ɤoɬoɪɵɣ ɜ ɩɥaɧɟ ɩɟɪɟɤɪɵɜaɟɬ cɩɥoɲɧɵɟ ɪɭɞɵ. Ƚɪaɧɢɰɵ ɷɬɢɯ ɪɭɞ oɛɵɱɧo 
ɧɟɪɟɡɤɢɟ, ɧɟɪoɜɧɵɟ ɢ ɜɵɞɟɥɹɸɬcɹ ɩo ɪɟɡɭɥɶɬaɬaɦ oɩɪoɛoɜaɧɢɹ. ɉɪoɱɧocɬɶ 
cɜɹɡɢ ɩo ɧɢɦ ɪaɡɥɢɱɧa, ɩocɤoɥɶɤɭ ɝɪaɧɢɰɵ ɜɤɪaɩɥɟɧɧɵɯ ɪɭɞ ɧɟɪɟɞɤo 
ocɥaɛɥɟɧɵ ɭɱacɬɤaɦɢ ɜɟcɶɦa cɢɥɶɧoɣ ɬɪɟɳɢɧoɜaɬocɬɢ ɢɥɢ ɯɥoɪɢɬoɜoɣ ɡoɧoɣ. 
Ɇɟɠɞɭ  ɜɤɪaɩɥɟɧɧɵɦɢ ɪɭɞaɦɢ ɢ ɧɢɠɟɥɟɠaɳɢɦɢ «ɦɟɞɢcɬɵɦɢ» ɢɥɢ 
cɩɥoɲɧɵɦɢ ɪɭɞaɦɢ ɢɧoɝɞa ɩɪɢcɭɬcɬɜɭɟɬ ɛɟɡɪɭɞɧɵɣ «ɩɪocɥoɣ» ɦoɳɧocɬɶɸ oɬ 
1-2 ɦ ɞo 15-25 ɦ. 

ȼɤɪaɩɥɟɧɧɵɟ ɢ ɩɪoɠɢɥɤoɜo-ɜɤɪaɩɥɟɧɧɵɟ ɜ ɩoɪoɞaɯ ɜɦɟɳaɸɳɢɯ 
ɢɧɬɪɭɡɢɸ, ɬ.ɟ. «ɦɟɞɢcɬɵɟ» ɪɭɞɵ, ɡaɥɟɝaɸɬ ɜ ɤɪoɜɥɟ ɛoɝaɬɵɯ cɭɥɶɮɢɞɧɵɯ ɪɭɞ 
ɢ oɬɞɟɥёɧɵ oɬ ɩoɱɜɵ ɝoɪɢɡoɧɬoɦ ɜɤɪaɩɥɟɧɧɵɯ ɪɭɞ. ɗɬo ɜ ocɧoɜɧoɦ 
oɪɝoɜɢɤoɜaɧɧɵɟ ɢ cɤaɪɧɢɪoɜaɧɧɵɟ ɪaɡɧocɬɢ ocaɞoɱɧɵɯ ɢɡɜɟɪɠɟɧɧɵɯ ɩoɪoɞ, 
ɪaɡɥɢɱɧɵɟ ɦɟɬacoɦaɬɢɬɵ – oɛɪaɡɭɸɬ ɬɟɥa cɥoɠɧɵɯ oɱɟɪɬaɧɢɣ, ɧaɯoɞɹɳɢɯcɹ 
ɤaɤ ɩoɞ cɩɥoɲɧɵɦɢ ɪɭɞaɦɢ, ɬaɤ ɢ ɧaɞ ɧɢɦɢ. Ɇoɳɧocɬɶ ɢɯ ɪɟɡɤo ɦɟɧɹɟɬcɹ, 
ɞocɬɢɝaɹ ɜ ɧɟɤoɬoɪɵɯ cɥɭɱaɹɯ 40 ɦ. Ʉoɧɬaɤɬɵ – ɧɟɪɟɡɤɢɟ, ɧɟɪoɜɧɵɟ, ɩɪoɱɧɵɟ, 
ɥɢɲɶ co cɩɥoɲɧɵɦɢ ɪɭɞaɦɢ ɧɟɪɟɞɤo oɧɢ ocɥaɛɥɟɧɵ ɩɪɢcɭɬcɬɜɢɟɦ ɯɥoɪɢɬa 
ɢɥɢ ɧaɥɢɱɢɟɦ ɡoɧɵ cɪɵɜa ɤoɧɬaɤɬoɜ, ɩɪɟɞcɬaɜɥɟɧɧoɣ ɞɪoɛɥɟɧɵɦɢ cɢɥɶɧo 
ɢɡɦɟɧɟɧɧɵɦɢ ɩoɪoɞaɦɢ. 

Cɪɟɞɧɟɟ ɡɧaɱɟɧɢɟ ɤoɷɮɮɢɰɢɟɧɬa ɤɪɟɩocɬɢ ɩo ɲɤaɥɟ Ɇ.Ɇ. 
ɉɪoɬoɞɴɹɤoɧoɜa cocɬaɜɥɹɟɬ: 

 ɞɥɹ ɛoɝaɬɵɯ ɪɭɞ     6-10 (60-100 Ɇɉa); 

 ɞɥɹ ɦɟɞɢcɬɵɯ ɪɭɞ    6-16 (60-160 Ɇɉa);  

 ɞɥɹ ɜɤɪaɩɥɟɧɧɵɯ ɪɭɞ             5-14 (50-140 Ɇɉa).  
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Oɛɴɟɦɧɵɣ ɜɟc ɛoɝaɬɵɯ  ɪɭɞ 4-4,2 ɬ/ɦ3, ɦɟɞɢcɬɵɯ ɪɭɞ – 3,32 ɬ/ɦ3, 
ɜɤɪaɩɥɟɧɧɵɯ – 3,05 ɬ/ɦ3 . 

Ɋacɱɟɬɧɵɟ ɡɧaɱɟɧɢɹ oɛɴɟɦɧoɝo ɜɟca, ɩɪɢɧɹɬɵɟ ɜ ɩɥaɧɟ ɝoɪɧɵɯ ɪaɛoɬ ɧa 
2000 ɝoɞ: 

 ɪɭɞa ɛaɥaɧcoɜaɹ ɛoɝaɬaɹ   - 4,2 ɬ/ɦ3   

 ɪɭɞa «ɦɟɞɢcɬaɹ»    - 3,2 ɬ/ɦ3   

 ɪɭɞa ɜɤɪaɩɥɟɧɧaɹ    - 3,05 ɬ/ɦ3   

 ɝaɛɛɪo-ɞoɥɟɪɢɬɵ ɛɟɡɪɭɞɧɵɟ            - 2,95 ɬ/ɦ3   

 ɩoɥɟɜoɲɩaɬoɜɵɟ ɩoɪoɞɵ ɤɪoɜɥɢ  - 2,95 ɬ/ɦ3   

 ɩoɪoɞɵ ɤɪoɜɥɢ ɛɟɡɪɭɞɧɵɟ   - 2,75 ɬ/ɦ3   

 ɡaɤɥaɞoɱɧɵɣ ɛɟɬoɧ    - 1,7 ɬ/ɦ3  
 
1.1.5 Ƚaɡoɧocɧocɬɶ ɩoɪoɞ 
C ɝɥɭɛɢɧɵ 700 ɦ ɪɭɞa ɢ oɬɞɟɥɶɧɵɟ ɜɢɞɵ ɩoɪoɞ Oɤɬɹɛɪɶcɤoɝo 

ɦɟcɬoɪoɠɞɟɧɢɹ oɬɧɟcɟɧɵ ɤ ɭɞaɪooɩacɧɵɦ. 
ȼcɟ ɩoɪoɞɵ ɢ ɪɭɞɵ ɜ ɩoɥɟ ɪɭɞɧɢɤa ɹɜɥɹɸɬcɹ ɝaɡoɧocɧɵɦɢ, ɪɭɞɧɢɤ 

oɬɧɟcɟɧ ɤ oɩacɧɵɦ ɩo ɝaɡɭ. Ⱦɟɛɢɬ ɝaɡoɜɵɞɟɥɟɧɢɹ cocɬaɜɥɹɟɬ 450 ɦ3/cɭɬɤɢ. 
ɇaɥɢɱɢɟ ɝoɪɸɱɢɯ ɝaɡoɜ (oɪɢɟɧɬɢɪoɜoɱɧɵɣ  ɞɟɛɢɬ  440 ɦ3/cɭɬɤɢ),  

cɜɹɡaɧɧɵɯ c ɭɝɥɟɧocɧɵɦɢ oɬɥoɠɟɧɢɹɦɢ ɬɭɧɝɭcɤoɣ cɟɪɢɢ (ɢɧɬɟɪɜaɥ 20-350ɦ) 
ɢ  ɝɪaɧɬoɥɢɬoɜɵɦɢ cɥaɧɰaɦɢ ɧɢɠɧɟɝo cɢɥɭɪa (ɝɥɭɛɢɧa ɡaɥɟɝaɧɢɹ oɤoɥo 2ɤɦ), 
ɢɡ ɤoɬoɪɵɯ ɝaɡɵ ɦoɝɭɬ ɦɢɝɪɢɪoɜaɬɶ ɜ ɜɵɲɟɥɟɠaɳɭɸ ɬoɥɳɭ. 

Ȼoɝaɬɵɟ ɪɭɞɵ ɜ ɪaɡɪɵɯɥɟɧɧoɦ cocɬoɹɧɢɢ oɛɥaɞaɸɬ ɜɵcoɤoɣ 
oɤɢcɥɢɬɟɥɶɧoɣ aɤɬɢɜɧocɬɶɸ, cɤɥoɧɧɵ ɤ ɪaɡoɝɪɟɜɭ, cɥɟɠɢɜaɧɢɸ ɢ 
caɦoɜoɡɝoɪaɧɢɸ. ɗɬo oɛɭcɥoɜɥɟɧo ɯɢɦɢɱɟcɤoɣ ɧɟɭcɬoɣɱɢɜocɬɶɸ 
ɪɭɞooɛɪaɡɭɸɳɢɯ ɦɢɧɟɪaɥoɜ: ɩɢɪɪoɬɢɧa, ɤɭɛaɧɢɬa, ɯaɥɶɤoɩɢɪɢɬa, 
ɩɟɧɬɥaɧɞɢɬa ɢ ɞɪ. ɜ ɩɪɢcɭɬcɬɜɢɢ ɤɢcɥoɪoɞa ɜoɡɞɭɯa.  

ȼɥaɠɧocɬɶ ɪɭɞɵ ɜ ɟcɬɟcɬɜɟɧɧoɦ cocɬoɹɧɢɢ cocɬaɜɥɹɟɬ 1-4%, ɜ oɬɛɢɬoɦ 
cocɬoɹɧɢɢ – ɞo 7%. 

Ɍɟɦɩɟɪaɬɭɪa ɩoɪoɞ ɤoɥɟɛɥɟɬcɹ oɬ 23 ɞo 36, ɭɜɟɥɢɱɢɜaɹcɶ c ɝɥɭɛɢɧoɣ. 
ȼ ɪaɣoɧɟ ɪacɩoɥoɠɟɧɢɹ ɪɭɞɧɢɤa ɪaɡɜɢɬa ɦɧoɝoɥɟɬɧɹɹ ɦɟɪɡɥoɬa, 

ɦoɳɧocɬɶ ɤoɬoɪoɣ ɜ ɝoɪɢcɬoɣ ɦɟcɬɧocɬɢ cocɬaɜɥɹɟɬ 200-250 ɦ, ɜ ɪaɜɧɢɧɧoɣ – 
40 ɦ. 

1.2 ȼcɤɪɵɬɢɟ ɢ ɩoɞɝoɬoɜɤa ɦɟcɬoɪoɠɞɟɧɢɹ 

1.2.1 Cɯɟɦa ɜcɤɪɵɬɢɹ ɪɭɞɧɢɤa  “Ɍaɣɦɵɪcɤɢɣ” 
ɉoɥɟ ɪɭɞɧɢɤa “Ɍaɣɦɵɪcɤɢɣ” ɜ ɪɟɡɭɥɶɬaɬɟ ɩɪoɟɤɬɧɵɯ ɩɪoɪaɛoɬoɤ 

ɪaɡɥɢɱɧɵɯ ɜaɪɢaɧɬoɜ ɜcɤɪɵɬɢɹ ɪaɡɪaɛoɬaɧo ɲɟcɬɶɸ ɜɟɪɬɢɤaɥɶɧɵɦɢ 
cɬɜoɥaɦɢ. ȼcɤɪɵɬɢɟ oɬɞɟɥɶɧɵɯ ɭɱacɬɤoɜ ɩoɥɹ ɪɭɞɧɢɤa ocɭɳɟcɬɜɥɹɟɬcɹ 
cɢcɬɟɦoɣ ɤɜɟɪɲɥaɝoɜ. 

Ɋaɡɦɟɳɟɧɢɟ cɬɜoɥoɜ oɩɪɟɞɟɥɹɥocɶ c ɭɱёɬoɦ  ɪɹɞa  ɮaɤɬoɪoɜ,  a ɢɦɟɧɧo: 
ɭcɥoɜɢɹ ɡaɥɟɝaɧɢɹ ɪɭɞɧɵɯ  ɬɟɥ, ɪɟɥɶɟɮa  ɦɟcɬɧocɬɢ, ɝɟoɥoɝɢɱɟcɤɢɯ ɞaɧɧɵɯ 
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ɪaɡɜɟɞoɱɧoɝo ɢ ɤoɧɬɪoɥɶɧo-cɬɜoɥoɜoɝo ɛɭɪɟɧɢɹ, ɦɟɪɵ oɯɪaɧɵ cɬɜoɥoɜ oɬ 
ɜɪɟɞɧoɝo ɜɥɢɹɧɢɹ ɝoɪɧɵɯ ɪaɛoɬ. 

Ʉɥɟɬɟɜoɣ cɬɜoɥ №3 (ɄC-3) ɢ cɤɢɩoɜoɣ cɬɜoɥ №3 (CC-3) ɪacɩoɥoɠɟɧɵ ɧa 
ocɧoɜɧoɣ ɩɪoɦɩɥoɳaɞɤɟ ɪɭɞɧɢɤa, ɪacɩoɥoɠɟɧɧoɣ ɡa ɡoɧoɣ cɞɜɢɠɟɧɢɹ ɪɹɞoɦ 
c ocɧoɜɧoɣ ɩɪoɦɩɥoɳaɞɤoɣ ɪɭɞɧɢɤa «Oɤɬɹɛɪɶcɤɢɣ». ɉoɪoɞo-ɡaɤɥaɞoɱɧɵɣ 
(ɉɁC) ɢ ɜoɡɞɭɯoɩoɞaɸɳɢɣ (ȼɉC) cɬɜoɥɵ ɪacɩoɥoɠɟɧɵ ɧa ɜcɩoɦoɝaɬɟɥɶɧoɣ 
ɩɪoɦɩɥoɳaɞɤɟ, ɧaɯoɞɹɳɟɣcɹ ɜ ɧɟɩocɪɟɞcɬɜɟɧɧoɣ ɛɥɢɡocɬɢ oɬ ɪɭɞɧoɣ ɡaɥɟɠɢ. 
ȼɟɧɬɢɥɹɰɢoɧɧɵɟ cɬɜoɥɵ №5 ɢ 6 (ȼC-5 ɢ ȼC-6) ɪaɡɦɟɳaɸɬcɹ ɧa cɟɜɟɪɧoɦ 
ɮɥaɧɝɟ ɦɟcɬoɪoɠɞɟɧɢɹ.  

ɇa ocɧoɜɧoɣ ɩɪoɦɩɥoɳaɞɤɟ ɪacɩoɥoɠɟɧɵ cɥɟɞɭɸɳɢɟ oɛɴɟɤɬɵ: 
ɛaɲɟɧɧɵɣ ɤoɩɟɪ CC-3 c ɧaɞɲaɯɬɧɵɦ ɡɞaɧɢɟɦ, cɤɥaɞ ɪɭɞɵ c ɝaɥɟɪɟɹɦɢ, 
ɬɭɪɛoɤoɦɩɪɟccoɪɧaɹ, Ƚɉɉ-33, AȻɄ, ɛaɲɟɧɧɵɣ ɤoɩɟɪ ɄC-3 c ɧaɞɲaɯɬɧɵɦ 
ɡɞaɧɢɟɦ, ɤaɥoɪɢɮɟɪɧaɹ ɄC-3, cɟɬɢ ɬɟɩɥo-ɜoɞo-ɷɥɟɤɬɪocɧaɛɠɟɧɢɹ ɢ cɜɹɡɢ. 

ɇa ɜcɩoɦoɝaɬɟɥɶɧoɣ ɩɪoɦɩɥoɳaɞɤɟ ɪacɩoɥoɠɟɧɵ cɥɟɞɭɸɳɢɟ oɛɴɟɤɬɵ: 
ɦɟɬaɥɥɢɱɟcɤɢɣ ɛaɲɟɧɧɵɣ ɤoɩɟɪ ɉɁC c ɧaɞɲaɯɬɧɵɦ ɡɞaɧɢɟɦ ɢ ɤaɥoɪɢɮɟɪɧoɣ, 
ɤoɩɟɪ Cɟɜɟɪ-2 ȼɉC c ɝaɥɟɪɟɹɦɢ ɜɵɞaɱɢ ɝoɪɧoɣ ɦaccɵ, ɤaɥoɪɢɮɟɪɧaɹ ȼɉC, 
ɩoɜɟɪɯɧocɬɧɵɣ ɡaɤɥaɞoɱɧɵɣ ɤoɦɩɥɟɤc (ɉɁɄ) c ɡaɤɥaɞoɱɧɵɦɢ cɤɜaɠɢɧaɦɢ, 
Ƚɉɉ-32, AȻɄ, ɩoɠɛaɤɢ, ɧacocɧo-ɩoɞɤaɱɢɜaɸɳaɹ ɢ ɤaɧaɥɢɡaɰɢoɧɧaɹ ɧacocɧaɹ 
cɬaɧɰɢɢ, ɪɟɦoɧɬɧo-ɦɟɯaɧɢɱɟcɤɢɣ ɰɟɯ, oɬɤɪɵɬɵɣ cɤɥaɞ ɦaɬɟɪɢaɥoɜ, cɤɥaɞ 
ɪɭɞɵ, cɤɥaɞ ȽCɆ co cɤɜaɠɢɧoɣ, cɟɬɢ ɬɟɩɥo-ɜoɞo-ɷɥɟɤɬɪocɧaɛɠɟɧɢɹ ɢ cɜɹɡɢ. 

ɇa ɩɪoɦɩɥoɳaɞɤɟ ɜɟɧɬɢɥɹɰɢoɧɧɵɯ cɬɜoɥoɜ cooɪɭɠɟɧɵ ɢ ɧaɯoɞɹɬcɹ ɜ 
ɷɤcɩɥɭaɬaɰɢɢ cɥɟɞɭɸɳɢɟ oɛɴɟɤɬɵ: ɤoɩɪɵ ȼC-5 ɢ ȼC-6 c ɧaɞɲaɯɬɧɵɦɢ 
ɡɞaɧɢɹɦɢ, ɡɞaɧɢɹ ɩoɞɴɟɦɧɵɯ ɦaɲɢɧ, ɜɟɧɬɢɥɹɬoɪɧɵɟ ɭcɬaɧoɜɤɢ ȼɐȾ-47, 
ɩoɠɛaɤɢ, Ƚɉɉ-35, AȻɄ, cɟɬɢ ɬɟɩɥo-ɜoɞo-ɷɥɟɤɬɪocɧaɛɠɟɧɢɹ ɢ cɜɹɡɢ. 

ȼcɟ ɩɪoɦɩɥoɳaɞɤɢ cɩɥaɧɢɪoɜaɧɵ ɢ ɢɦɟɸɬ ɩoɞɴɟɡɞɧɵɟ aɜɬoɦoɛɢɥɶɧɵɟ 
ɞoɪoɝɢ. 

Ɂaɥɟɠɶ ɛoɝaɬɵɯ ɪɭɞ ɩoɥɹ ɪɭɞɧɢɤa «Ɍaɣɦɵɪcɤɢɣ» oɬ ɜɟɪɬɢɤaɥɶɧɵɯ 
cɬɜoɥoɜ ɜcɤɪɵɬa ɜɵɪaɛoɬɤaɦɢ oɬɤaɬoɱɧɵɯ ɢ ɜɟɧɬ. ɡaɤɥaɞoɱɧɵɯ ɝoɪɢɡoɧɬoɜ. 

Oɬɤaɬoɱɧɵɟ ɝoɪɢɡoɧɬɵ: –1050 ɦ, -1100 ɦ, -1300 ɦ. 
ȼɟɧɬɢɥɹɰɢoɧɧo-ɡaɤɥaɞoɱɧɵɟ ɝoɪɢɡoɧɬɵ: –950 ɦ, -1000 ɦ, -1200 ɦ.  
 
1.2.2 Хaɪaɤɬɟɪɢcɬɢɤa cɬɜoɥoɜ 
Ʉɥɟɬɟɜoɣ cɬɜoɥ ɄC-3 ɩɪɟɞɧaɡɧaɱɟɧ ɞɥɹ cɩɭcɤa – ɩoɞɴɟɦa ɥɸɞɟɣ, 

ɦaɬɟɪɢaɥoɜ, oɛoɪɭɞoɜaɧɢɹ, ɩoɞaɱɢ cɜɟɠɟɝo ɜoɡɞɭɯa ɢ ɜcɤɪɵɜaɟɬ  ɝoɪɢɡoɧɬɵ: –
1050, -1100, -1200, -1300, -1345 ɢ –1400 ɦ. Ƚɥɭɛɢɧa cɬɜoɥa 1532 ɦ, ɞɢaɦɟɬɪ ɜ 
cɜɟɬɭ 8 ɦ. Cɬɜoɥ oɛoɪɭɞoɜaɧ ɞɜɭɦɹ ɝɪɭɡoɥɸɞcɤɢɦɢ ɤɥɟɬɟɜɵɦɢ ɩoɞɴɟɦɧɵɦɢ 
ɭcɬaɧoɜɤaɦɢ c ɩɪoɬɢɜoɜɟcaɦɢ. ɉoɞɴɟɦɧɵɟ ɦaɲɢɧɵ - ɦɧoɝoɤaɧaɬɧɵɟ ɆɄ 5ɯ4 
ɢ ɐɒ 4ɯ4, ɭcɬaɧoɜɥɟɧɧɵɟ ɜ ɛaɲɟɧɧoɦ ɠɟɥɟɡoɛɟɬoɧɧoɦ ɤoɩɪɟ. 

Ʉoɦɩɥɟɤc ɩoɜɟɪɯɧocɬɧɵɯ cooɪɭɠɟɧɢɣ cɬɜoɥa ɜɤɥɸɱaɟɬ ɜ cɟɛɹ 
ɛaɲɟɧɧɵɣ ɤoɩɟɪ, ɧaɞɲaɯɬɧoɟ ɡɞaɧɢɟ, ɤaɥoɪɢɮɟɪɧɭɸ c ɜɟɧɬɢɥɹɬoɪoɦ ȼOȾ-
40Ɇ. ȼ ɧaɞɲaɯɬɧoɦ ɡɞaɧɢɢ ɪaɡɦɟɳɟɧɵ: ɤoɦɩɥɟɤc ɜaɝoɧooɛɦɟɧa ɧa oɬɦ. 0.0, 
ɩoɦɟɳɟɧɢɟ cɦɟɧɵ-ɧaɜɟcɤɢ ɤaɧaɬoɜ, oɬɞɟɥɟɧɢɹ ɞɥɹ ɩoɝɪɭɡɤɢ ɢ cɤɥaɞɢɪoɜaɧɢɹ 
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ɦaɬɟɪɢaɥoɜ, ɷɥɟɤɬɪoɩoɦɟɳɟɧɢɹ, cɤɥaɞ ɩɪoɬɢɜoɩoɠaɪɧɵɯ ɦaɬɟɪɢaɥoɜ, 
oɬoɩɢɬɟɥɶɧo-ɜɟɧɬɢɥɹɰɢoɧɧoɟ oɛoɪɭɞoɜaɧɢɟ, ɡaɥ oɠɢɞaɧɢɹ ɢ ɞɪ. 

Cɤɢɩoɜoɣ cɬɜoɥ CC-3 ɩɪɟɞɧaɡɧaɱɟɧ ɞɥɹ ɜɵɞaɱɢ ɝoɪɧoɣ ɦaccɵ c 
oɬɤaɬoɱɧɵɯ ɝoɪɢɡoɧɬoɜ –1050 ɦ ɢ –1300 ɦ ɢ ocɧaɳɟɧ ɞɜɭɦɹ ɞɜɭɯcɤɢɩoɜɵɦɢ 
ɩoɞɴɟɦaɦɢ. Cɤɢɩɵ 2Cɇ11-2Ʉ ɝɪɭɡoɩoɞɴɟɦɧocɬɶɸ 25 ɬ ɤaɠɞɵɣ c ɞoɧɧoɣ 
ɪaɡɝɪɭɡɤoɣ ɢ ɩɧɟɜɦoɩɪɢɜoɞoɦ cɟɤɬoɪɧoɝo ɡaɬɜoɪa. ɉoɞɴɟɦɧɵɟ ɦaɲɢɧɵ ɆɄ 
5ɯ4 ɭcɬaɧoɜɥɟɧɵ ɜ ɠɟɥɟɡoɛɟɬoɧɧoɦ ɤoɩɪɟ. Ƚɥɭɛɢɧa cɬɜoɥa 1503 ɦ, ɞɢaɦɟɬɪ ɜ 
cɜɟɬɭ – 6,5 ɦ. Ⱦoɡaɬoɪɧɵɟ ɪacɩoɥoɠɟɧɵ ɧa oɬɦ. – 1150ɦ (Cɟɜɟɪɧaɹ) ɢ –1345ɦ 
(ɘɠɧaɹ). Ɇaɤcɢɦaɥɶɧaɹ cɤoɪocɬɶ ɩoɞɴɟɦa – 16 ɦ/c. Aɪɦɢɪoɜɤa cɬɜoɥa – 
ɤaɧaɬɧaɹ. Ɋacɱɟɬɧaɹ ɩɪoɢɡɜoɞɢɬɟɥɶɧocɬɶ ɩoɞɴɟɦoɜ – 3,5 ɦɥɧ. ɬ/ɝoɞ. 

ȼoɡɞɭɯoɩoɞaɸɳɢɣ cɬɜoɥ ȼɉC ɞɢaɦɟɬɪoɦ 8 ɦ ɩɪɟɞɧaɡɧaɱɟɧ ɞɥɹ ɩoɞaɱɢ 
cɜɟɠɟɝo ɜoɡɞɭɯa ɢ ɜɵɞaɱɢ ɝoɪɧoɣ ɦaccɵ. Cɬɜoɥ ɢɦɟɟɬ ɝɥɭɛɢɧɭ 1430ɦ ɢ 
coɩɪɹɠɟɧɢɹ c ɝoɪɢɡoɧɬaɦɢ –900 ɦ, -1050 ɦ, -1100 ɦ, -1200 ɦ, -1300 ɦ. Cɬɜoɥ 
oɛoɪɭɞoɜaɧ ɞɜɭɦɹ ɞɜɭɯcɤɢɩoɜɵɦɢ ɩoɞɴɟɦɧɵɦɢ ɭcɬaɧoɜɤaɦɢ co cɤɢɩaɦɢ 
ɟɦɤocɬɶɸ 4,6 ɦ3. Ⱦoɡaɬoɪɧɵɟ ɤaɦɟɪɵ ɧaɯoɞɹɬcɹ ɧa oɬɦ. –1130 ɦ ɢ –1314 ɦ.  

Aɪɦɢɪoɜɤa cɬɜoɥa – ɤaɧaɬɧaɹ. Ʉoɦɩɥɟɤc cooɪɭɠɟɧɢɣ ɧa ɩoɜɟɪɯɧocɬɢ 
cocɬoɢɬ ɢɡ ɤoɩɪa (Cɟɜɟɪ-2) c ɩɪɢcɬɪoɟɧɧɵɦɢ ɭɡɥaɦɢ ɩɟɪɟɝɪɭɡɤɢ ɢ 
ɤoɧɜɟɣɟɪɧɵɦɢ ɝaɥɟɪɟɹɦɢ, ɡɞaɧɢɟɦ oɬoɩɢɬɟɥɶɧo-ɜɟɧɬɢɥɹɰɢoɧɧɵɯ cɢcɬɟɦ, 
ɞɜɭɯ ɡɞaɧɢɣ ɩoɞɴɟɦɧɵɯ oɞɧoɤaɧaɬɧɵɯ ɩoɞɴɟɦɧɵɯ ɦaɲɢɧ, ɤaɥoɪɢɮɟɪɧoɣ.  

ɉoɪoɞoɡaɤɥaɞoɱɧɵɣ cɬɜoɥ ɉɁC ɩɪɟɞɧaɡɧaɱɟɧ ɞɥɹ ɩoɞaɱɢ cɜɟɠɟɝo 
ɜoɡɞɭɯa, cɩɭcɤa-ɩoɞɴɟɦa ɥɸɞɟɣ, ɦaɬɟɪɢaɥoɜ ɢ oɛoɪɭɞoɜaɧɢɹ. Ƚɥɭɛɢɧa cɬɜoɥa 
1413 ɦ, ɞɢaɦɟɬɪ ɜ cɜɟɬɭ – 6,5 ɦ. Cɬɜoɥ ɢɦɟɟɬ coɩɪɹɠɟɧɢɹ c ɝoɪɢɡoɧɬaɦɢ –900 
ɦ, -1050 ɦ, -1100 ɦ, -1200ɦ, -1300 ɦ. ȼ cɟɱɟɧɢɢ cɬɜoɥa ɪaɡɦɟɳɟɧɵ 2 ɤɥɟɬɢ c 
ɪaɡɦɟɪoɦ ɤɭɡoɜa 4,5ɯ1,5 ɦ, ɩɪoɬɢɜoɜɟcɵ, ɬɪɭɛoɩɪoɜoɞɵ cɠaɬoɝo ɜoɡɞɭɯa ɢ 
ɜoɞocɧaɛɠɟɧɢɹ, ɤaɛɟɥɢ ɪaɡɧoɝo ɧaɡɧaɱɟɧɢɹ. Aɪɦɢɪoɜɤa cɬɜoɥa ɠɟcɬɤaɹ, 
ɩɪoɜoɞɧɢɤɢ ɪɟɥɶcoɜɵɟ. Ɇɧoɝoɤaɧaɬɧɵɟ ɩoɞɴɟɦɧɵɟ ɦaɲɢɧɵ ɆɄ3,25ɯ4 
ɭcɬaɧoɜɥɟɧɵ ɜ ɦɟɬaɥɥɢɱɟcɤoɦ ɛaɲɟɧɧoɦ ɤoɩɪɟ.  

ȼɟɧɬɢɥɹɰɢoɧɧɵɣ cɬɜoɥ ȼC-5 cɥɭɠɢɬ ɞɥɹ ɜɵɞaɱɢ ɢcɯoɞɹɳɟɣ cɬɪɭɢ 
ɜoɡɞɭɯa ɢ ɹɜɥɹɟɬcɹ ɡaɩacɧɵɦ ɜɵɯoɞoɦ ɢɡ ɲaɯɬɵ. Oɛoɪɭɞoɜaɧ ɤɥɟɬɟɜɵɦ 
ɩoɞɴɟɦoɦ ɒɉɆ1,5ɯ3 c ɤɥɟɬɶɸ ɧa 18 ɱɟɥoɜɟɤ ɢ cɩacaɬɟɥɶɧoɣ ɥɟcɬɧɢɰɟɣ c 
ɥɟɛɟɞɤoɣ ɅɉɗɊ-5/1000. Ƚɥɭɛɢɧa cɬɜoɥa 1597 ɦ, ɞɢaɦɟɬɪ ɜ cɜɟɬɭ 6,5ɦ. Cɬɜoɥ 
ɢɦɟɟɬ coɩɪɹɠɟɧɢɹ c ɝoɪɢɡoɧɬaɦɢ –950ɦ, -1000ɦ, -1050ɦ. Ʉoɦɩɥɟɤc 
cooɪɭɠɟɧɢɣ ɩoɜɟɪɯɧocɬɢ ɜɤɥɸɱaɟɬ ɜ cɟɛɹ ɤoɩɟɪ «Cɟɜɟɪ-2» c ɧaɞɲaɯɬɧɵɦ 
ɡɞaɧɢɟɦ, ɡɞaɧɢɟ ɜɟɧɬɢɥɹɬoɪɧoɣ ɭcɬaɧoɜɤɢ c ɜɟɧɬɢɥɹɬoɪaɦɢ ȼɐȾ-47 «Cɟɜɟɪ». 

ȼɟɧɬɢɥɹɰɢoɧɧɵɣ cɬɜoɥ ȼC-6 cɥɭɠɢɬ ɞɥɹ ɜɵɞaɱɢ ɢcɯoɞɹɳɟɣ cɬɪɭɢ 
ɜoɡɞɭɯa ɢ ɹɜɥɹɟɬcɹ ɡaɩacɧɵɦ ɜɵɯoɞoɦ ɢɡ ɲaɯɬɵ. Cɬɜoɥ ɜcɤɪɵɜaɟɬ ɝoɪɢɡoɧɬɵ 
–950ɦ, –1000, -1050ɦ, -1100, -1200, -1300. Cɬɜoɥ oɛoɪɭɞoɜaɧ ɤɥɟɬɟɜɵɦ 
ɩoɞɴɟɦoɦ ɒɉɆ1-5ɯ3 c ɞɜɭɯɷɬaɠɧoɣ ɤɥɟɬɶɸ ɧa 36 ɱɟɥoɜɟɤ ɢ ɛaɞɶɟɜɵɦ 
ɩoɞɴɟɦoɦ ɒɉɆ1-5ɯ3. Ƚɥɭɛɢɧa cɬɜoɥa 1347ɦ, ɞɢaɦɟɬɪ ɜ cɜɟɬɭ– 6,5ɦ. 
Aɪɦɢɪoɜɤa cɬɜoɥa ɤaɧaɬɧaɹ. Ʉoɦɩɥɟɤc ɡɞaɧɢɣ ɢ cooɪɭɠɟɧɢɣ ɩoɜɟɪɯɧocɬɢ 
aɧaɥoɝɢɱɟɧ cɬɜoɥɭ ȼC-5. 
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1.2.3 Ƚoɪɧoɬɟɯɧɢɱɟcɤaɹ ɯaɪaɤɬɟɪɢcɬɢɤa ɦɟcɬoɪoɠɞɟɧɢɹ, 
ɩɪoɟɤɬɢɪɭɟɦoɝo ɦɧoɣ coɝɥacɧo ɡaɞaɧɢɸ 

ɇɢɠɧɹɹ ɝɪaɧɢɰa oɪɭɞɟɧɟɧɟɧɢɹ Hɧ=1400 ɦ; ɞɥɢɧa ɦɟcɬoɪoɠɞɟɧɢɹ ɩo 
ɩɪocɬɢɪaɧɢɸ ɢ ɩaɞɟɧɢɸ cooɬɜɟɬcɬɜɟɧɧo L=1000 ɦ, B=950 ɦ; ɭɝoɥ ɩaɞɟɧɢɹ 
=12; ɦoɳɧocɬɶ ɦɟcɬoɪoɠɞɟɧɢɹ m=20 ɦ.; oɛɴɟɦɧɵɣ ɜɟc ɪɭɞɵ =4 ɬ/ɦ3; 
ɝoɞoɜaɹ ɩɪoɢɡɜoɞɢɬɟɥɶɧocɬɶ ɩɪoɟɤɬɢɪɭɟɦoɝo ɪɭɞɧɢɤa A=2,5 ɦɥɧ.ɬ.; 
ɦɟcɬoɪoɠɞɟɧɢɟ ɪacɩoɥaɝaɟɬcɹ ɜ ɪaɜɧɢɧɧoɣ ɦɟcɬɧocɬɢ; ɧaɥɟɝaɸɳɢɣ ɦaccɢɜ 
ɩɪɟɞcɬaɜɥɟɧ ɤɪɟɩɤɢɦɢ cɤaɥɶɧɵɦɢ ɩoɪoɞaɦɢ c ɭɝɥoɦ cɞɜɢɠɟɧɢɹ =75. 

 

1.2.4 Ɂɟɦɟɥɶɧɵɣ oɬɜoɞ 
Ⱦɥɹ oɩɪɟɞɟɥɟɧɢɹ ɩɥoɳaɞɢ ɡɟɦɟɥɶɧoɝo oɬɜoɞa ɧɟoɛɯoɞɢɦo oɩɪɟɞɟɥɢɬɶ 

ɪaɡɦɟɪɵ ɏ1, ɏ2 (ɪɢcɭɧoɤ 1). 
.375)7590(1400)90(1 ɦtgtgHX H   ;     (1.1) 

.118220)12sin950(1400)sin( ɦmȼHɇ ɧȼ   ;   (1.2) 
.317)7590(1182)90(2 ɦtgtgHX B   ;     (1.3) 

ɝɞɟ ɇɇ – ɧɢɠɧɹɹ ɬoɱɤa oɪɭɞɟɧɟɧɢɹ, ɦ.; ɇȼ – ɜɟɪɯɧɹɹ ɬoɱɤa oɪɭɞɟɧɟɧɢɹ, ɦ.; m – 
ɦoɳɧocɬɶ ɦɟcɬoɪoɠɞɟɧɢɹ, ɦ.;  - ɭɝoɥ ɡoɧɵ cɞɜɢɠɟɧɢɹ, ɝɪaɞ.;  - ɭɝoɥ ɩaɞɟɧɢɹ, 
ɝɪaɞ. 

 

Ɋɢcɭɧoɤ 1.1 - Cɯɟɦa ɡaɥɟɝaɧɢɹ ɦɟcɬoɪoɠɞɟɧɢɹ 

ɉɥoɳaɞɶ ɡɟɦɟɥɶɧoɝo oɬɜoɞa: 

S=(X1+ȼɝ+ɏ2)(X2+L+ɏ1)=(375+929+317)(317+1000+375)= 
=2640609 ɦ2==264 Ƚa        (1.4) 
 
 

ɝɞɟ ȼȽ – ɩɪoɟɤɰɢɹ ɥɢɧɢɢ ɩaɞɟɧɢɹ ɧa ɝoɪɢɡoɧɬaɥɶɧɭɸ ɩɥocɤocɬɶ. 
.93012cos950cos ɦȼɝȼ   ;      (1.5) 
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1.2.5 ȼcɤɪɵɬɢɟ ɦɟcɬoɪoɠɞɟɧɢɹ 
ȼcɤɪɵɬɢɟ ɦɟcɬoɪoɠɞɟɧɢɹ ɜɟɪɬɢɤaɥɶɧɵɦ cɤɢɩoɜɵɦ cɬɜoɥoɦ ɜ ɥɟɠaɱɟɦ 

ɛoɤɭ ɦɟcɬoɪoɠɞɟɧɢɹ ɩocɟɪɟɞɢɧɟ ɥɢɧɢɢ ɩɪocɬɢɪaɧɢɹ, ɜɧɟ ɦɭɥɶɞɵ cɞɜɢɠɟɧɢɹ 
ɝoɪɧɵɯ ɩoɪoɞ (ɪɢcɭɧoɤ 1.2). 

Ⱦaɧɧɵɣ cɩocoɛ ɜcɤɪɵɬɢɹ ɩɪɟɞɩoɥaɝaɟɬ ɩɪoɜɟɞɟɧɢɹ cɥɟɞɭɸɳɢɯ 
ɜcɤɪɵɜaɸɳɢɯ ɜɵɪaɛoɬoɤ: cɤɢɩoɜoɝo cɬɜoɥa, ɜcɤɪɵɜaɸɳɢɯ ɤɜɟɪɲɥaɝoɜ, a 
ɬaɤɠɟ ɤɥɟɬɟɜoɝo ɢ ɜɟɧɬɢɥɹɰɢoɧɧoɝo cɬɜoɥoɜ, ɤaɩɢɬaɥɶɧoɝo ɪɭɞocɩɭcɤa. 

ɉɪoɟɤɬɢɪɭɟɦ ɝoɪɢɡoɧɬɵ ɬaɤ, ɱɬoɛɵ ɜɵcoɬa ɷɬaɠɟɣ ɛɵɥa ɧɟ ɛoɥɟɟ 80 ɦ. 
ȼɵcoɬa ɩɟɪɜoɝo ɷɬaɠa 80 ɦɟɬɪoɜ, ɝɞɟ ɜɟɪɯɧɹɹ ɝɪaɧɢɰa - 1172ɦ., ɧɢɠɧɹɹ 

ɝɪaɧɢɰa - 1252ɦ. ȼɵcoɬa ɜɬoɪoɝo ɷɬaɠa 80 ɦɟɬɪoɜ, ɝɞɟ ɜɟɪɯɧɹɹ ɝɪaɧɢɰa - 
1252ɦ., ɧɢɠɧɹɹ ɝɪaɧɢɰa  -1332ɦ. ȼɵcoɬa ɬɪɟɬɶɟɝo ɷɬaɠa 78 ɦɟɬɪoɜ, ɝɞɟ ɜɟɪɯɧɹɹ 
ɝɪaɧɢɰa - 1332ɦ., ɧɢɠɧɹɹ ɝɪaɧɢɰa  -1410ɦ.  

 

 

Ɋɢcɭɧoɤ 1.2 - ȼcɤɪɵɬɢɟ ɦɟcɬoɪoɠɞɟɧɢɹ ɜɟɪɬɢɤaɥɶɧɵɦ cɤɢɩoɜɵɦ cɬɜoɥoɦ ɜ 
ɥɟɠaɱɟɦ ɛoɤɭ ɦɟcɬoɪoɠɞɟɧɢɹ ɩocɟɪɟɞɢɧɟ ɥɢɧɢɢ ɩɪocɬɢɪaɧɢɹ, ɜɧɟ ɦɭɥɶɞɵ 

cɞɜɢɠɟɧɢɹ ɝoɪɧɵɯ ɩoɪoɞ 
 

Ɋaɡɦɟɪɵ ɜcɤɪɵɜaɸɳɢɯ ɜɵɪaɛoɬoɤ: 
Ƚɥɭɛɢɧa cɤɢɩoɜoɝo cɬɜoɥa: 

.1450501400 ɦɇɇɇ ɡɇɫɫ  ;     (1.6) 
ɝɞɟ ɇɧ=1400 – ɧɢɠɧɹɹ ɝɪaɧɢɰa ɬɪɟɬɶɟɝo ɷɬaɠa, ɦ; 

ɇɡ =50 – ɝɥɭɛɢɧa ɡɭɦɩɮa, ɦ. 
Ƚɥɭɛɢɧa ɜoɡɞɭɯo-ɩoɞaɸɳɟɝo cɬɜoɥa: 

.1187151172 ɦɇɇɇ ɡɜɜɩɫ  ;     (1.7) 
ɝɞɟ ɇɜ=1172 – ɜɟɪɯɧɹɹ ɬoɱɤa oɪɭɞɟɧɟɧɢɹ, ɦ; 

ɇɡ =15 – ɝɥɭɛɢɧa ɡɭɦɩɮa, ɦ. 
Ƚɥɭɛɢɧa ɤɥɟɬɟɜoɝo cɬɜoɥa: 

.1450ɦɇɇ ɫɫɤɫ  ;        (1.8) 
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Oɛɳaɹ ɞɥɢɧɧa ɜcɤɪɵɜaɸɳɢɯ ɤɜɟɪɲɥaɝoɜ: 
.3675031721 ɦXXL o  ;      (1.9) 

.6773
930367312 ɦBLL ɝ  ;      (1.10) 

.9873
930677323 ɦBLL Ƚ  ;      (1.11) 

LɄȼ=2(L1+L2+L3)=2(367+677+987)=4062ɦ 
ɝɞɟ ɏo – ɜɟɥɢɱɢɧa oɯɪaɧɧoɝo ɰɟɥɢɤa, ɦ. (ɏo=50 ɦ); 

Ƚɥɭɛɢɧa ɤaɩɢɬaɥɶɧoɝo ɪɭɞocɩɭcɤa: 
ɇɪ=198ɦ. 
 

1.2.6 ȼɵɛoɪ cɯɟɦɵ ɩoɞɝoɬoɜɤɢ oɬɤaɬoɱɧoɝo ɢ ɜɟɧɬɢɥɹɰɢoɧɧoɝo 
ɝoɪɢɡoɧɬoɜ 

ɉɪɢ ɪaɡɪaɛoɬɤɟ ɩoɥoɝoɩaɞaɸɳɟɝo ɦɟcɬoɪoɠɞɟɧɢɹ ɜɵɛɢɪaɟɬcɹ 
ɩaɧɟɥɶɧaɹ cɯɟɦa ɩoɞɝoɬoɜɤɢ oɬɤaɬoɱɧoɝo ɢ ɜɟɧɬɢɥɹɰɢoɧɧoɝo ɝoɪɢɡoɧɬoɜ. 

ȼɵɪaɛoɬɤɢ oɬɤaɬoɱɧɵɯ ɝoɪɢɡoɧɬoɜ cɟɱɟɧɢɟɦ S=16ɦ2 ɩɪoɣɞɟɧɵ ɜ 
ɩoɞcɬɢɥaɸɳɢɯ ɩoɪoɞaɯ c ɦɢɧɢɦaɥɶɧɵɦ ɪaccɬoɹɧɢɟɦ oɬ ɩoɱɜɵ ɪɭɞɧoɝo ɬɟɥa 
10 ɦɟɬɪoɜ. 

ɉɪoɟɤɬɢɪɭɟɦ ɩaɧɟɥɶ ɞɥɢɧoɣ 310 ɦɟɬɪoɜ ɩo ɩaɞɟɧɢɸ ɢ ɲɢɪɢɧoɣ 100 
ɦɟɬɪoɜ ɩo ɩɪocɬɢɪaɧɢɸ ɦɟcɬoɪoɠɞɟɧɢɹ (ɪɢcɭɧoɤ 1.3). 

 

Ɋɢcɭɧoɤ 1.3 - ɉaɧɟɥɶɧaɹ cɯɟɦa ɩoɞɝoɬoɜɤɢ oɬɤaɬoɱɧɵɯ ɝoɪɢɡoɧɬoɜ 

Cɥɟɞoɜaɬɟɥɶɧo, ɧa oɬɤaɬoɱɧɵɯ ɝoɪɢɡoɧɬaɯ ɩoɞɝoɬaɜɥɢɜaɟɦoɝo 
ɦɟcɬoɪoɠɞɟɧɢɹ ɛɭɞɭɬ ɩɪoɣɞɟɧɵ: ɧa ɝoɪ.–1252ɦ- 2 oɬɤaɬoɱɧɵɯ ɲɬɪɟɤa ɞɥɢɧoɣ 
1000 ɦɟɬɪoɜ (ɜcɟɝo 2000 ɦɟɬɪoɜ) ɢ 11 oɬɤaɬoɱɧɵɯ ɤɜɟɪɲɥaɝoɜ ɞɥɢɧoɣ ɩo 310 
ɦɟɬɪoɜ (ɜcɟɝo 3410 ɦɟɬɪoɜ); ɧa ɝoɪ.-1332ɦ- 2 oɬɤaɬoɱɧɵɯ ɲɬɪɟɤa ɞɥɢɧoɣ 1000 
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ɦɟɬɪoɜ (ɜcɟɝo 2000 ɦɟɬɪoɜ) ɢ 11 oɬɤaɬoɱɧɵɯ ɤɜɟɪɲɥaɝoɜ ɞɥɢɧoɣ ɩo 310 ɦɟɬɪoɜ 
(ɜcɟɝo 3410 ɦɟɬɪoɜ);ɧa ɝoɪ.-1410ɦ- 2 oɬɤaɬoɱɧɵɯ ɲɬɪɟɤa ɞɥɢɧoɣ 1000 ɦɟɬɪoɜ 
(ɜcɟɝo 2000 ɦɟɬɪoɜ) ɢ 11 oɬɤaɬoɱɧɵɯ ɤɜɟɪɲɥaɝoɜ ɞɥɢɧoɣ ɩo 310 ɦɟɬɪoɜ (ɜcɟɝo 
3410 ɦɟɬɪoɜ). Cɟɱɟɧɢɟ ɜɵɪaɛoɬoɤ ɜɟɧɬɢɥɹɰɢoɧɧo-ɡaɤɥaɞoɱɧoɝo ɝoɪɢɡoɧɬa 
S=14ɦ2. Cɯɟɦa ɜɟɧɬɢɥɹɰɢoɧɧo-ɡaɤɥaɞoɱɧɵɯ ɝoɪɢɡoɧɬoɜ ɢɞɟɧɬɢɱɧa cɯɟɦɟ 
oɬɤaɬoɱɧɵɯ ɝoɪɢɡoɧɬoɜ. Cɭɦɦaɪɧaɹ ɞɥɢɧa ɜcɟɯ ɩoɞɝoɬoɜɢɬɟɥɶɧɵɯ ɜɵɪaɛoɬoɤ 
cocɬaɜɢɬ   .32460ɦLɩ  

Ʌɢɧɟɣɧɵɣ ɤoɷɮɮɢɰɢɟɧɬ ɩoɞɝoɬoɜɤɢ oɬɤaɬoɱɧɵɯ ɢ ɜɟɧɬɢɥɹɰɢoɧɧo-
ɡaɤɥaɞoɱɧoɝo ɝoɪɢɡoɧɬoɜ: 

.100043,01000
1076

32460
1000

6 ɬ
ɦ

Ȼ
L

Ʉ ɩ
Ʌ 


 ;    (1.12) 

ɝɞɟ Ȼ – ɛaɥaɧcoɜɵɟ ɡaɩacɵ ɦɟcɬoɪoɠɞɟɧɢɹ, ɜ ɬoɧɧaɯ. 
.., ɬɦɥɧBLmȻ  ;        (1.13) 

..764950100020 ɬɦɥɧBLmȻ    
ɝɞɟ L – ɞɥɢɧa ɦɟcɬoɪoɠɞɟɧɢɹ ɩo ɥɢɧɢɢ ɩɪocɬɢɪaɧɢɹ, L=1000 ɦ; 

ȼ – ɞɥɢɧa ɦɟcɬoɪoɠɞɟɧɢɹ ɩo ɥɢɧɢɢ ɩaɞɟɧɢɹ, ȼ=950 ɦ.; 
 - oɛɴɟɦɧɵɣ ɜɟc ɪɭɞɵ, =4 ɬ./ɦ3; 
m – ɦoɳɧocɬɶ ɦɟcɬoɪoɠɞɟɧɢɹ, m=20ɦ. 
Oɛɴɟɦɧɵɣ ɤoɷɮɮɢɰɢɟɧɬ ɩoɞɝoɬoɜɤɢ: 

.1000
.4.61000

1076

227220259680
1000

3

6 ɬ
ɦ

Ȼ
VV

K ɜɡo
V 







  ;  (1.14) 

ɝɞɟ Vo – cɭɦɦaɪɧɵɣ oɛɴɟɦ ɜɵɪaɛoɬoɤ oɬɤaɬoɱɧɵɯ ɝoɪɢɡoɧɬoɜ: 
.2596801616230 3ɦSLV ɨɨɨ  ;     (1.15) 

Vɜɡ – cɭɦɦaɪɧɵɣ oɛɴɟɦ ɜɵɪaɛoɬoɤ ɜɟɧɬɢɥɹɰɢoɧɧo-ɡaɤɥaɞoɱɧoɝo 
ɝoɪɢɡoɧɬa: 

.2272201416230 3ɦSLV ɜɡɜɡɜɡ  ;     (1.16) 
 

1.2.7 Ɋacɱɟɬ ɜɪɟɦɟɧɢ ɧa ɩɪoɜɟɞɟɧɢɟ ɜcɤɪɵɜaɸɳɢɯ ɜɵɪaɛoɬoɤ 
ɩɟɪɜoɣ ɢ ɜɬoɪoɣ oɱɟɪɟɞɢ cɬɪoɢɬɟɥɶcɬɜa ɪɭɞɧɢɤa 

ȼ ɩɟɪɜɭɸ oɱɟɪɟɞɶ ɪaɡɪaɛaɬɵɜaɸɬcɹ ɡaɩacɵ, ɪacɩoɥoɠɟɧɧɵɟ ɜ ɩɪɟɞɟɥaɯ  
ɝoɪ. -1252ɦ ɢ –1332ɦ. ȼo ɜɬoɪɭɸ oɱɟɪɟɞɶ ɪaɡɪaɛaɬɵɜaɟɬcɹ ɝoɪ.-1410ɦ. 

Ʉoɥɢɱɟcɬɜo ɛaɥaɧcoɜɵɯ ɡaɩacoɜ, ɩoɞɥɟɠaɳɢɯ ɪaɡɪaɛoɬɤɟ ɜ ɩɟɪɜɭɸ 
oɱɟɪɟɞɶ: 

Ȼɡ=Ȼ/2=762/3=50,6 ɦɥɧ.ɬ;       (1.17) 
ɉɪoɞoɥɠɢɬɟɥɶɧocɬɶ oɬɪaɛoɬɤɢ ɡaɩacoɜ ɩɟɪɜoɣ oɱɟɪɟɞɢ: 
ȿ=Ȼɡ/A=50,6/2,5=20,24 ɝoɞa;       (1.18) 
Ɂa ɷɬo ɜɪɟɦɹ ɩɪoɜoɞɹɬcɹ ɜcɤɪɵɜaɸɳɢɟ ɢ ɩoɞɝoɬoɜɢɬɟɥɶɧɵɟ ɜɵɪaɛoɬɤɢ 

ɞɥɹ ɜɬoɪoɣ oɱɟɪɟɞɢ ɪaɡɪaɛoɬɤɢ ɦɟcɬoɪoɠɞɟɧɢɹ. ȼcɟ ɪacɱɟɬɵ ɩo oɩɪɟɞɟɥɟɧɢɸ 
ɜɪɟɦɟɧɢ cɬɪoɢɬɟɥɶcɬɜa ɩɟɪɜoɣ ɢ ɜɬoɪoɣ oɱɟɪɟɞɢ cɜɟɞɟɧɵ ɜ ɬaɛɥɢɰɵ 1.1 ɢ 1.2. 
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Ɍaɛɥɢɰa 1.1 - ȼɪɟɦɹ ɩɪoɜɟɞɟɧɢɹ ɝɥaɜɧɵɯ ɜcɤɪɵɜaɸɳɢɯ ɜɵɪaɛoɬoɤ 

ɇaɢɦɟɧoɜaɧɢɟ oɛɴɟɤɬa 
Oɛɴɟɦ, 

ɩɪoɬɹɠɟɧɧocɬɶ, 
ɝɥɭɛɢɧa 

ɇoɪɦa 
ɜɵɪaɛoɬɤɢ 

ɉɪoɞoɥɠɢɬɟɥɶɧocɬɶ 
cɬɪoɢɬɟɥɶcɬɜa 

Cɤɢɩoɜoɣ cɬɜoɥ 1450 ɦ 50 ɦ 29 ɦɟc. 
Ʉɥɟɬɟɜoɣ cɬɜoɥ 1450 ɦ 50 ɦ 29 ɦɟc. 
ȼoɡɞɭɯoɩoɞaɸɳɢɣ cɬɜoɥ 1187 ɦ 50 ɦ 23,7 ɦɟc. 
ȼɟɧɬɢɥɹɰɢoɧɧɵɣ cɬɜoɥ № 1 1365 ɦ 50 ɦ 27,3 ɦɟc. 
ȼɟɧɬɢɥɹɰɢoɧɧɵɣ cɬɜoɥ № 2 1365 ɦ 50 ɦ 27,3 ɦɟc. 
Oɤoɥocɬɜoɥɶɧɵɣ ɞɜoɪ 19004 ɦ3 350 ɦ3 54,3 ɦɟc. 
Ʉaɩɢɬaɥɶɧɵɣ ɜɟɧɬɢɥɹɰɢoɧɧɵɣ       
ɲɬɪɟɤ ɝoɪɢɡoɧɬ -1350 ɦ 

425 ɦ 70 ɦ 6,1 ɦɟc. 

ȼɟɧɬ.-ɡaɤɥaɞoɱɧɵɣ ɤɜɟɪɲɥaɝ ɝoɪɢɡoɧɬ - 
1172 ɦ 

417 ɦ 70 ɦ 5,9 ɦɟc. 

ȼcɤɪɵɜaɸɳɢɟ ɤɜɟɪɲɥaɝɢ 
ɝoɪ.-1252 ɦ 
ɝoɪ.-1332 ɦ 

 
367 ɦ 
677 ɦ 

70 ɦ 
 

5,3 ɦɟc. 
9,7 ɦɟc. 

ȼɟɧɬ.-ɡaɤɥaɞoɱɧɵɣ ɝoɪɢɡoɧɬ 16230 ɦ 70 ɦ 231,8 ɦɟc. 
Oɬɤaɬoɱɧɵɟ ɝoɪɢɡoɧɬɵ: 
-1252 ɦ, 
-1332 ɦ 

 
5410 ɦ 
5410 ɦ 

70 ɦ 
 

77,3 ɦɟc. 
77,3 ɦɟc. 

Ʉaɩɢɬaɥɶɧɵɣ ɪɭɞocɩɭcɤ 198 ɦ 70 ɦ 2,8 ɦɟc. 
ȼcɟɝo - - 606,8 ɦɟc. 

 

ɂcɯoɞɹ ɢɡ ɧɟoɛɯoɞɢɦocɬɢ ɜɜɟcɬɢ ɦɟcɬoɪoɠɞɟɧɢɟ ɜ ɷɤcɩɥɭaɬaɰɢɸ ɜ 
ɬɟɱɟɧɢɢ 5 ɥɟɬ (Ɍ=60 ɦɟc.), ɪaccɱɢɬaɟɦ ɧɟoɛɯoɞɢɦoɟ ɤoɥɢɱɟcɬɜo ɩɪoɯoɞɱɟcɤɢɯ 
ɛɪɢɝaɞ. ɇa ɩɟɪɢoɞ cɬɪoɢɬɟɥɶcɬɜa cɬɜoɥoɜ ɦoɠɧo ɢcɩoɥɶɡoɜaɬɶ ɧɟ ɛoɥɟɟ ɞɟcɹɬɢ 
ɛɪɢɝaɞ (ɩo ɞɜɟ ɧa cɬɜoɥ), ɞaɥɟɟ ɤoɥɢɱɟcɬɜo ɛɪɢɝaɞ ɦoɠɧo ɭɜɟɥɢɱɢɜaɬɶ ɩo ɦɟɪɟ 
ɩɪoɞɜɢɠɟɧɢɹ cɬɪoɢɬɟɥɶcɬɜa ɢ ɭɜɟɥɢɱɟɧɢɹ ɱɢcɥa ɡaɛoɟɜ. 

Oɩɪɟɞɟɥɹɟɦ ɱɢcɥo ɦɢɧɢɦaɥɶɧo ɧɟoɛɯoɞɢɦɵɯ ɞɥɹ ɷɬoɝo ɛɪɢɝaɞ:  
 
ɑɢcɥo ɧɟoɛɯoɞɢɦɵɯ ɛɪɢɝaɞ: 

10
60

8,606






Ɍ
Ɍ

N ɡɬ  ɛɪɢɝaɞ;      (1.19) 

ɝɞɟ Т =5 ɥɟɬ (60 ɦɟc.) – ɜɪɟɦɹ cɬɪoɢɬɟɥɶcɬɜa ɩɟɪɜoɣ oɱɟɪɟɞɢ, ɥɟɬ. 
.8,606 ɦɟɫɌ  - ɜɪɟɦɹ  cɬɪoɢɬɟɥɶcɬɜa  oɞɧɢɦ  ɡaɛoɟɦ 

ɉɪɢɧɢɦaɟɦ ɤ ɩɪoɟɤɬɭ 10 ɩɪoɯoɞɱɟcɤɢɯ ɛɪɢɝaɞ.  
 

Ɍaɛɥɢɰa 1.2 - Cɬɪoɢɬɟɥɶcɬɜo ɜɬoɪoɣ oɱɟɪɟɞɢ ɪɭɞɧɢɤa 

ɇaɢɦɟɧoɜaɧɢɟ oɛɴɟɤɬa ɉɪoɬɹɠɟɧɧocɬɶ 
ɇoɪɦa 

ɜɵɪaɛoɬɤɢ 
ɉɪoɞoɥɠɢɬɟɥɶɧocɬɶ 

cɬɪoɢɬɟɥɶcɬɜa 

ȼcɤɪɵɜaɸɳɢɟ 
ɤɜɟɪɲɥaɝɢ ɝoɪ. –1410 ɦ 

987 ɦ 70 ɦ 14,1 ɦɟc. 

Oɬɤaɬoɱɧɵɣ ɝoɪɢɡoɧɬ –
1410 ɦ 

5410 ɦ 70 ɦ 77,3 ɦɟc. 

ȼcɟɝo - - 91,4 ɦɟc. 
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ɉɪɢɧɢɦaɟɦ ɜɪɟɦɹ cɬɪoɢɬɟɥɶcɬɜa ɜɬoɪoɣ oɱɟɪɟɞɢ ɪɭɞɧɢɤa ɪaɜɧɵɦ 3 ɝoɞa 
(36 ɦɟc.). ɉɪɢɧɢɦaɹ ɜo ɜɧɢɦaɧɢɟ ɜɵɲɟcɤaɡaɧɧoɟ, oɩɪɟɞɟɥɢɦ ɧɟoɛɯoɞɢɦoɟ 
ɤoɥɢɱɟcɬɜo ɩɪoɯoɞɱɟcɤɢɯ ɛɪɢɝaɞ ɞɥɹ cɬɪoɢɬɟɥɶcɬɜa ɜɬoɪoɣ oɱɟɪɟɞɢ: 

3
36

4,91
N ɛɪɢɝaɞɵ;        (1.20) 

ɉɪɢɧɢɦaɟɦ 3 ɩɪoɯoɞɱɟcɤɢɟ ɛɪɢɝaɞɵ. 

1.3.Cɢcɬɟɦa ɪaɡɪaɛoɬɤɢ 

1.3.1 Ocɧoɜɧɵɟ ɭcɥoɜɢɹ, oɩɪɟɞɟɥɹɸɳɢɟ ɜɵɛoɪ cɢcɬɟɦɵ ɪaɡɪaɛoɬɤɢ 
Ɋaɰɢoɧaɥɶɧɵɣ ɜɵɛoɪ cɢcɬɟɦɵ ɪaɡɪaɛoɬɤɢ ɪɭɞɧoɝo ɦɟcɬoɪoɠɞɟɧɢɹ 

ɩɪɟɞcɬaɜɥɹɟɬ coɛoɣ cɥoɠɧɭɸ ɡaɞaɱɭ ɜcɥɟɞcɬɜɢɟ ɦɧoɝoɱɢcɥɟɧɧɵɯ ɮaɤɬoɪoɜ, 
ɜɥɢɹɸɳɢɯ ɧa ɩɪaɜɢɥɶɧocɬɶ ɪɟɲɟɧɢɹ. ɇɟɥɶɡɹ ɩɪɟɞɥoɠɢɬɶ ɞɥɹ ɤaɤoɝo-ɥɢɛo 
ɦɟcɬoɪoɠɞɟɧɢɹ oɞɧɭ, cɬaɧɞaɪɬɧɭɸ cɢcɬɟɦɭ ɪaɡɪaɛoɬɤɢ. ȼ ɩɪoɰɟccɟ 
ɪaɡɪaɛoɬɤɢ ɦɟcɬoɪoɠɞɟɧɢɹ ɩɪɢɦɟɧɹɟɬcɹ oɛɵɤɧoɜɟɧɧo ɪɹɞ cɢcɬɟɦ, 
ɪaɡɜɢɜaɸɳɢɯcɹ ɧa ɩɪaɤɬɢɤɟ ɜ ɡaɜɢcɢɦocɬɢ oɬ ɢɡɦɟɧɹɸɳɢɯcɹ ɭcɥoɜɢɣ 
ɡaɥɟɝaɧɢɹ ɢ ɯaɪaɤɬɟɪa ɩoɪoɞ. Ⱦocɬoɢɧcɬɜo cɢcɬɟɦɵ ɜ ɰɟɥoɦ oɩɪɟɞɟɥɹɟɬcɹ ɟɟ 
ɛɟɡoɩacɧocɬɶɸ, ɩɪoɢɡɜoɞɢɬɟɥɶɧocɬɶɸ ɢ ɷɤoɧoɦɢɱɧocɬɶɸ. ɉɪaɜɢɥɶɧaɹ 
cɢcɬɟɦa ɪaɡɪaɛoɬɤɢ ɞoɥɠɧa ɬaɤɠɟ oɛɟcɩɟɱɢɜaɬɶ ɦɢɧɢɦaɥɶɧɵɟ ɩoɬɟɪɢ ɪɭɞɵ ɢ 
ɦɟɬaɥɥa; ɦɢɧɢɦaɥɶɧoɟ ɪaɡɭɛoɠɢɜaɧɢɟ ɪɭɞɵ, oɱɢcɬɧɭɸ ɜɵɟɦɤɭ ɩo 
ɜoɡɦoɠɧocɬɢ ɜ oɞɧɭ cɬaɞɢɸ ɪaɛoɬ, ɛɵcɬɪɭɸ ɩoɞɝoɬoɜɤɭ ɢ ɪaɡɜɢɬɢɟ ɞoɛɵɱɢ; 
ɢɧɬɟɧcɢɜɧocɬɶ oɱɢcɬɧɵɯ ɪaɛoɬ, ɝoɬoɜɧocɬɶ, ɬ.ɟ. ɜoɡɦoɠɧocɬɶ ɩɪɢcɩocoɛɥɟɧɢɹ 
ɤ ɧɟɩɪaɜɢɥɶɧɵɦ ɤoɧɬɭɪaɦ ɪɭɞɧoɝo ɬɟɥa ɢ ɩɟɪɟɯoɞa ɩɪɢ ɢɡɦɟɧɹɸɳɢɯcɹ 
ɭcɥoɜɢɹɯ ɧa ɞɪɭɝɭɸ cɢcɬɟɦɭ; ɦɢɧɢɦaɥɶɧɵɣ ɪacɯoɞ ɤɪɟɩɢ ɢ ɞɪɭɝɢɯ 
ɦaɬɟɪɢaɥoɜ. 

ȼɵɛoɪ cɢcɬɟɦɵ ɪaɡɪaɛoɬɤɢ, ɦaɤcɢɦaɥɶɧo ɭɞoɜɥɟɬɜoɪɹɸɳɢɣ 
ɢɡɥoɠɟɧɧɵɦ ɬɪɟɛoɜaɧɢɹɦ, ɡaɜɢcɢɬ oɬ ɩocɬoɹɧɧɵɯ ɮaɤɬoɪoɜ (ɭcɬoɣɱɢɜocɬɶ 
ɪɭɞɵ ɢ ɜɦɟɳaɸɳɢɯ ɩoɪoɞ, ɦoɳɧocɬɶ ɢ ɭɝoɥ ɩaɞɟɧɢɹ ɪɭɞɧoɝo ɬɟɥa), 
ɭɱɢɬɵɜaɟɦɵɯ ɜ ɥɸɛɵɯ cɥɭɱaɹɯ, ɢ ɩɟɪɟɦɟɧɧɵɯ (ɜoɡɦoɠɧocɬɶ ɧaɪɭɲɟɧɢɹ ɜ 
ɪɟɡɭɥɶɬaɬɟ ɪaɡɪaɛoɬɤɢ ɜɵɲɟɥɟɠaɳɢɯ ɩoɪoɞ ɢ ɩoɜɟɪɯɧocɬɢ, ɧɟɩɪɟɪɵɜɧocɬɶ 
ɡaɥɟɝaɧɢɹ ɪɭɞɵ ɜ ɦɟcɬoɪoɠɞɟɧɢɢ, ɜoɡɝoɪaɟɦocɬɶ ɪɭɞɵ, cɥɟɠɢɜaɟɦocɬɶ ɪɭɞ, 
ɝɥɭɛɢɧa ɪaɡɪaɛoɬɤɢ), ɤoɬoɪɵɟ ɜɵɞɜɢɝaɸɬcɹ ɤaɤ oɝɪaɧɢɱɟɧɢɹ ɜ 
ɧɟɛɥaɝoɩɪɢɹɬɧɵɯ ɭcɥoɜɢɹɯ 

 
1.3.2 Cɥoɟɜaɹ cɢcɬɟɦa ɪaɡɪaɛoɬɤɢ c ɧɢcɯoɞɹɳɢɦ ɩoɪɹɞɤoɦ ɜɵɟɦɤɢ  
cɥoёɜ  
Cɭɳɧocɬɶ ɧɢcɯoɞɹɳɟɝo ɩoɪɹɞɤa ɜɵɟɦɤɢ ɡaɤɥɸɱaɟɬcɹ ɜ ɬoɦ, ɱɬo ɪɭɞɧoɟ 

ɬɟɥo ɩo ɦoɳɧocɬɢ ɪaɡɞɟɥɹɸɬ ɧa ɝoɪɢɡoɧɬaɥɶɧɵɟ cɥoɢ, ɤoɬoɪɵɟ oɬɪaɛaɬɵɜaɸɬ 
c oɩɟɪɟɠɟɧɢɟɦ ɜɟɪɯɧɢɦɢ cɥoɹɦɢ ɧɢɠɧɢɯ. 

ɇɢcɯoɞɹɳɢɣ ɩoɪɹɞoɤ ɜɵɟɦɤɢ cɥoɟɜ ɦoɠɟɬ ɩɪɢɦɟɧɹɬɶcɹ ɩɪɢ ɪaɡɪaɛoɬɤɟ 
ɪɭɞ ɥɸɛoɣ ɧaɪɭɲɟɧɧocɬɢ, ɡaɥɟɝaɸɳɢɯ ɧa ɥɸɛɵɯ (ɞɥɹ ɭcɥoɜɢɣ ɪɭɞɧɢɤoɜ 
Ɍaɥɧaɯa) ɝɥɭɛɢɧaɯ. 

ɏaɪaɤɬɟɪɧɵɦ oɬɥɢɱɢɟɦ ɜaɪɢaɧɬa cɢcɬɟɦɵ ɹɜɥɹɟɬcɹ ɩɪɟɞɜaɪɢɬɟɥɶɧoɟ 
cooɪɭɠɟɧɢɟ ɩo ɤɪoɜɥɟ ɪɭɞɧoɝo ɬɟɥa aɪɦɢɪoɜaɧɧoɝo ɛɟɬoɧɧoɝo ɩɟɪɟɤɪɵɬɢɹ ɢ 
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ɜɟɞɟɧɢɟ oɱɢcɬɧɵɯ ɪaɛoɬ ɩoɞ ɢcɤɭccɬɜɟɧɧoɣ ɤɪoɜɥɟɣ. Cooɪɭɠɟɧɢɟ ɩɟɪɟɤɪɵɬɢɹ 
ɩo ɤɪoɜɥɟ ɪɭɞɧoɝo ɬɟɥa ɩɪɟcɥɟɞɭɟɬ ɰɟɥɶ ɧɟ ɬoɥɶɤo coɡɞaɧɢɹ ɧaɞɟɠɧoɣ 
ɢcɤɭccɬɜɟɧɧoɣ ɤɪoɜɥɢ, ɧo ɢ ɹɜɥɹɟɬcɹ cɪɟɞcɬɜoɦ ɪaɡɝɪɭɡɤɢ ɪɭɞɧoɝo ɦaccɢɜa oɬ 
ɜɵcoɤɢɯ ɧaɩɪɹɠɟɧɢɣ ɜ ɪaɣoɧɟ ɜɟɞɟɧɢɹ oɱɢcɬɧɵɯ ɪaɛoɬ. 

 

1- ɬɪaɧcɩoɪɬɧɵɣ ɲɬɪɟɤ, 2 - cɥoɟɜoɣ oɪɬ, 3 - ɜɟɧɬ. ɜoccɬaɸɳɢɣ, 4 - 
oɱɢcɬɧoɣ cɥoɣ, 5 - ɪɭɞocɩɭcɤ, 6 - ɜɵɪaɛoɬɤɢ ɜɟɧɬ.- ɡaɤɥaɞoɱɧoɝo ɝoɪɢɡoɧɬa, 7 

- ɜɵɪaɛoɬɤɢ oɬɤaɬoɱɧoɝo ɝoɪɢɡoɧɬa, 8 - ɪaɡɪɟɡɧoɣ ɲɬɪɟɤ, 9 - ɲɬɪɟɤ 
ɩɟɪɟɤɪɵɬɢɹ. 

Ɋɢcɭɧoɤ 1.4 - Cɩɥoɲɧaɹ cɥoɟɜaɹ cɢcɬɟɦa ɪaɡɪaɛoɬɤɢ c ɧɢcɯoɞɹɳɢɦ 
ɩoɪɹɞɤoɦ ɜɵɟɦɤɢ cɥoɟɜ.  

 
ɉoɞɝoɬoɜɤa ɢ ɧaɪɟɡɤa ɩaɧɟɥɢ ɡaɤɥɸɱaɟɬcɹ ɜ ɩɪoɯoɞɤɟ cɥɟɞɭɸɳɢɯ 

ɜɵɪaɛoɬoɤ: ɬɪaɧcɩoɪɬɧɵɯ ɲɬɪɟɤoɜ, cɥoɟɜɵɯ oɪɬoɜ, ɪɭɞocɩɭcɤoɜ, 
ɜɟɧɬɢɥɹɰɢoɧɧɵɯ ɜoccɬaɸɳɢɯ, a ɜ ɪɭɞɧoɦ ɬɟɥɟ – ɲɬɪɟɤoɜ ɩɟɪɟɤɪɵɬɢɹ ɢ 
ɪaɡɪɟɡɧɵɯ ɲɬɪɟɤoɜ. 

Ɍɟɯɧoɥoɝɢɱɟcɤɢɟ cɯɟɦɵ oɱɢcɬɧoɣ ɜɵɟɦɤɢ oɩɪɟɞɟɥɹɸɬcɹ c ɭɱɟɬoɦ 
ɧaɪɭɲɟɧɧocɬɢ ɪɭɞ, ɩɪoɱɧocɬɢ ɢ cɥoɢcɬocɬɢ ɢcɤɭccɬɜɟɧɧoɣ ɤɪoɜɥɢ. Oɬɪaɛoɬɤa 
cɥoɟɜ ɩoɞ ɩɟɪɟɤɪɵɬɢɟɦ ɩɪoɢɡɜoɞɢɬcɹ c ɩɪɟɞɜaɪɢɬɟɥɶɧoɣ ɩɪoɯoɞɤoɣ ɜ ɧɢɯ 
ɪaɡɪɟɡɧoɝo ɲɬɪɟɤa ɢ oɬɛoɣɤoɣ ɪɭɞɵ ɜɟɟɪaɦɢ ɲɩɭɪoɜ 42ɦɦ. ȼ ɤaɱɟcɬɜɟ ȼȼ 
ɢcɩoɥɶɡɭɟɬcɹ ɝɪaɧɭɥɢɬ AC-8. Ɂaɪɹɠaɧɢɟ ɲɩɭɪoɜ ocɭɳɟcɬɜɥɹɟɬcɹ c ɩoɦoɳɶɸ 
ɩɧɟɜɦoɡaɪɹɞɱɢɤa Ɂɉ-5, ɜɡɪɵɜaɧɢɟ ɷɥɟɤɬɪɢɱɟcɤoɟ. ȼɵcoɬa oɱɢcɬɧɵɯ   
ɜɵɪaɛoɬoɤ ɩɪɢɧɢɦaɟɬcɹ c ɭɱɟɬoɦ ɬɟɯɧɢɱɟcɤɢɯ ɯaɪaɤɬɟɪɢcɬɢɤ ɛɭɪoɜɵɯ ɢ 
ɤɪoɜɥɟoɛoɪoɱɧɵɯ ɦaɲɢɧ ɢ ɭcɬoɣɱɢɜocɬɢ ɢcɤɭccɬɜɟɧɧoɣ cɬɟɧɤɢ (ɧoɪɦaɬɢɜɧoɣ 
ɩɪoɱɧocɬɢ ɬɜɟɪɞɟɸɳɟɣ ɡaɤɥaɞɤɢ). Ⱦɥɹ ɛɭɪɟɧɢɹ ɲɩɭɪoɜ ɩɪɢɦɟɧɹɸɬcɹ 
ɭcɬaɧoɜɤɢ ɬɢɩa «ɍȻɒ-532Ⱦ» ɢ «Ȼɭɦɟɪ 282ɇ». ɉoɝɪɭɡɤa ɢ ɞocɬaɜɤa ɪɭɞɵ 
ɩɪoɢɡɜoɞɢɬcɹ ɉȾɆ ɬɢɩa ST-8 ɢ ST-5. 

Ɂaɤɥaɞɤa ɜɵɪaɛoɬaɧɧoɝo ɩɪocɬɪaɧcɬɜa ɜ ɪaccɦaɬɪɢɜaɟɦoɦ ɜaɪɢaɧɬɟ 
ɩɪɟɞɭcɦaɬɪɢɜaɟɬcɹ ɬɜɟɪɞɟɸɳɢɦɢ ɡaɤɥaɞoɱɧɵɦɢ cɦɟcɹɦɢ ɧa ocɧoɜɟ 
aɧɝɢɞɪɢɬa, ɝɪaɧɭɥɢɪoɜaɧɧoɝo ɲɥaɤa ɢ ɰɟɦɟɧɬa (Aɒɐ). ȼɵɪaɛoɬɤɢ ɡaɳɢɬɧoɝo 
cɥoɹ ɡaɤɥaɞɵɜaɸɬcɹ cɦɟcɹɦɢ ɦaɪɤɢ Ɇ100, ocɧoɜɧɵɟ cɥoɢ — Ɇ30 ɢ Ɇ100. 
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Ɂaɤɥaɞoɱɧaɹ cɦɟcɶ ɩoɞaёɬcɹ ɢɡ ɜɟɧɬɢɥɹɰɢoɧɧo-ɡaɤɥaɞoɱɧoɝo ɝoɪɢɡoɧɬa ɱɟɪɟɡ 
cɤɜaɠɢɧɵ 150ɦɦ, ɩɪoɛɭɪɟɧɧɵɟ ɧa ɜcɸ ɦoɳɧocɬɶ ɪɭɞɧoɝo ɬɟɥa. 

Ʉ ɧɟɞocɬaɬɤaɦ cɢcɬɟɦɵ ɦoɠɧo oɬɧɟcɬɢ ɜɵcoɤɭɸ ɬɪɭɞoɟɦɤocɬɶ ɪaɛoɬ ɩo 
cooɪɭɠɟɧɢɸ aɪɦɢɪoɜaɧɧoɣ ɤɪoɜɥɢ, ɦɧoɝocɬaɞɢɣɧocɬɶ ɜɵɟɦɤɢ ocɧoɜɧɵɯ 
ɡaɩacoɜ. 

Ʉ ɞocɬoɢɧcɬɜaɦ - ɛɟɡoɩacɧocɬɶ ɜɟɞɟɧɢɹ ɝoɪɧɵɯ ɪaɛoɬ ɩoɞ ɡaɳɢɬɧɵɦ 
cɥoɟɦ ɜ cɥoɠɧɵɯ ɝoɪɧo-ɝɟoɥoɝɢɱɟcɤɢɯ ɭcɥoɜɢɹɯ. 

Ʉoɧcɬɪɭɢɪɭɹ cɢcɬɟɦɭ ɪaɡɪaɛoɬɤɢ, ɜɵɛɢɪaɟɦ cɥɟɞɭɸɳɢɟ ɩaɪaɦɟɬɪɵ 
ɩoɞɝoɬoɜɢɬɟɥɶɧo-ɧaɪɟɡɧɵɯ ɜɵɪaɛoɬoɤ: 

– ɬɪaɧcɩoɪɬɧɵɟ ɲɬɪɟɤɢ S=16ɦ2; 
– cɥoɟɜɵɟ oɪɬɵ S=16ɦ2; 
– ɪɭɞocɩɭcɤ S=4ɦ2; 
– ɜɟɧɬɢɥɹɰɢoɧɧɵɟ ɜoccɬaɸɳɢɟ S=4ɦ2; 
– ɲɬɪɟɤɢ ɩɟɪɟɤɪɵɬɢɹ S=16ɦ2; 
– ɪaɡɪɟɡɧɵɟ ɲɬɪɟɤɢ S=16ɦ2. 
ɉaɪaɦɟɬɪɵ oɱɢcɬɧɵɯ ɜɵɪaɛoɬoɤ: 
– 1 cɬaɞɢɹ ɪacɲɢɪɟɧɢɹ ɪaɡɪɟɡɧɵɯ ɲɬɪɟɤoɜ ɞo  cɟɱɟɧɢɹ  6ɯ6,5 ɦ; 
– 2 cɬaɞɢɹ ɪacɲɢɪɟɧɢɹ ɞo cɟɱɟɧɢɹ 8ɯ8 ɦ; 
– ɞɥɢɧa ɥɟɧɬɵ 100ɦ. 
ȼ ɩɪoɰɟccɟ ɪaɡɪaɛoɬɤɢ ɩɪɢɧɢɦaɟɦ cɥɟɞɭɸɳɢɟ ɭcɥoɜɢɹ: 
ɉɪɢ ɩɪoɜɟɞɟɧɢɢ ɩoɞɝoɬoɜɢɬɟɥɶɧo-ɧaɪɟɡɧɵɯ ɜɵɪaɛoɬoɤ ɜ ɪɭɞɧoɦ 

ɦaccɢɜɟ ɧoɪɦaɬɢɜɧɵɟ ɩoɬɟɪɢ ɢ ɪaɡɭɛoɠɢɜaɧɢɟ cooɬɜɟɬcɬɜɟɧɧo n=1% ɢ ɪ=1%, 
ɩɪɢ oɱɢcɬɧoɣ ɜɵɟɦɤɟ n=1,2 %, ɪ=14 %. 

ɉɪɢ ɩɪoɜɟɞɟɧɢɢ oɱɢcɬɧɵɯ ɜɵɪaɛoɬoɤ ɢcɩoɥɶɡɭɟɬcɹ ɞɢɡɟɥɶɧoɟ 
caɦoɯoɞɧoɟ oɛoɪɭɞoɜaɧɢɟ (ȾCO), cɥɟɞɭɸɳɢɯ– ɛɭɪɢɥɶɧɵɟ ɭcɬaɧoɜɤɢ: 

Ȼɭɦɟɪ 282ɇ;   
ɍȻɒ-532Ⱦ;  
 – ɩoɝɪɭɡoɱɧo-ɞocɬaɜoɱɧɵɟ ɦaɲɢɧɵ: 
ST-8; 
ST-5; 
– ɤɪoɜɥɟoɛoɪoɱɧaɹ ɦaɲɢɧa:  
ɘɬɢ-ɥɢɮɬ 807; 
Ƚoɞoɜaɹ ɧoɪɦa aɦoɪɬɢɡaɰɢɢ ȾCO: 
– ɛɭɪoɜaɹ ɭcɬaɧoɜɤa ɇA Ȼ=25 %; 
– ɩoɝɪɭɡoɱɧo-ɞocɬaɜoɱɧaɹ  ɦaɲɢɧa ɇA ɉȾɆ=25 %; 
– ɤɪoɜɥɟoɛoɪoɱɧaɹ ɦaɲɢɧa ɇA Ʉ=25 %. 
ɉɪɢ ɡaɤɥaɞɤɟ ɜɵɪaɛoɬaɧɧoɝo ɩɪocɬɪaɧcɬɜa ɩɪoɢɡɜoɞɢɬɟɥɶɧocɬɶ ɉɁɄ 

cocɬaɜɥɹɟɬ ɇɁ=630 ɦ3/cɦɟɧɭ. 
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Ɋɢcɭɧoɤ 1.5- Cɟɤɰɢoɧɧaɹ oɬɛoɣɤa ɜcɬɪɟɱɧɵɦ ɜɡɪɵɜaɧɢɟɦ ɩoɩɟɪɟɱɧɵɯ ɪɹɞoɜ 
ɲɩɭɪoɜ ɧa ɩɪɟɞɜaɪɢɬɟɥɶɧo oɛɪaɡoɜaɧɧɭɸ ɩoɥocɬɶ. 

 
Ɇɟɯaɧɢɡaɰɢɹ ɜcɩoɦoɝaɬɟɥɶɧɵɯ ɬɟɯɧoɥoɝɢɱɟcɤɢɯ oɩɟɪaɰɢɣ (ocɦoɬɪ, oɛoɪɤa, 

ɤɪɟɩɥɟɧɢɟ ɤɪoɜɥɢ, ɡaɪɹɠaɧɢɟ ɲɩɭɪoɜ, ɞocɬaɜɤa oɛoɪɭɞoɜaɧɢɹ ɢ ɦaɬɟɪɢaɥoɜ, 
ɩɟɪɟɜoɡɤa ɥɸɞɟɣ, ɢ ɞɪ.) oɛɟcɩɟɱɢɜaɟɬcɹ ɩɪɢɦɟɧɟɧɢɟɦ caɦoɯoɞɧɵɯ ɦaɲɢɧ c 

 

 

Ɋɢcɭɧoɤ 1.6- Cɯɟɦa ɜɵɟɦɤɢ ocɧoɜɧɵɯ cɥoɟɜ c ɩɪɢɦɟɧɟɧɢɟɦ caɦoɯoɞɧɵɯ 
ɛɭɪoɜɵɯ ɭcɬaɧoɜoɤ. 

 
ȼɵcoɬɭ oɬɛɢɜaɟɦoɝo cɥoɹ oɩɪɟɞɟɥɹɸɬ ɢcɯoɞɹ ɢɡ ɬɟɯɧɢɱɟcɤɢɯ 

ɜoɡɦoɠɧocɬɟɣ ɩɪɢɦɟɧɹɟɦoɝo ɛɭɪoɜoɝo oɛoɪɭɞoɜaɧɢɹ. 
 

1.3.3 Ɋacɱёɬ ɬɟɯɧɢɤo-ɷɤoɧoɦɢɱɟcɤɢɯ ɩoɤaɡaɬɟɥɟɣ cɢcɬɟɦɵ 
ɪaɡɪaɛoɬɤɢ 

Ɋacɱёɬ ɛaɥaɧcoɜɵɯ ɡaɩacoɜ “ɪacɱёɬɧoɝo ɛɥoɤa” ɩo ɷɥɟɦɟɧɬaɦ cɢcɬɟɦɵ 
ɪaɡɪaɛoɬɤɢ. 

 
Ʉoɥɢɱɟcɬɜɟɧɧɵɟ ɩoɬɟɪɢ ɩo ɜɢɞaɦ ɪaɛoɬ oɩɪɟɞɟɥɹɟɦ ɩo ɮoɪɦɭɥɟ: 
 

ɬȻnɉ ii
,

100


          (1.21) 

 
ɝɞɟ: ni – ɤoɷɮɮɢɰɢɟɧɬ ɩoɬɟɪɶ ɩɪɢ ɞaɧɧoɦ ɜɢɞɟ ɪaɛoɬ, %; 

Ȼi – ɤoɥɢɱɟcɬɜo ɛaɥaɧcoɜɵɯ ɡaɩacoɜ, ɬ. 
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Cɪɟɞɧɟɜɡɜɟɲɟɧɧɵɣ ɤoɷɮɮɢɰɢɟɧɬ ɩoɬɟɪɶ ɪɭɞɵ ɩo cɢcɬɟɦɟ ɪaɡɪaɛoɬɤɢ 
ɪaɜɟɧ: 

 

100



i

i

Ȼ
ɉ

n , %         (1.22) 

 
Ʉoɥɢɱɟcɬɜo ɪɭɞɧoɣ ɦaccɵ ɩɪɢ oɬɪaɛoɬɤɟ: 
 

ɬ
p

nȻȾ ii ,
1

1




          (1.23) 

 
Ʉoɥɢɱɟcɬɜo ɜɦɟɳaɸɳɢɯ ɝoɪɧɵɯ ɩoɪoɞ (ɢɥɢ ɡaɤɥaɞoɱɧoɝo ɦaccɢɜa), 

ɪaɡɭɛoɠɢɜaɸɳɢɯ ɛaɥaɧcoɜɭɸ ɪɭɞɭ ɩɪɢ oɬɪaɛoɬɤɟ: 
 

ɬpȾB iii ,          (1.24) 
 
Cɪɟɞɧɟɜɡɜɟɲɟɧɧoɟ ɪaɡɭɛoɠɢɜaɧɢɟ ɩo cɢcɬɟɦɟ ɪaɡɪaɛoɬɤɢ: 
 

,%
100


 


i

i

Ⱦ
B

P          (1.25) 

 
Ʌɢɧɟɣɧɵɣ ɤoɷɮɮɢɰɢɟɧɬ ɩoɞɝoɬoɜɢɬɟɥɶɧo-ɧaɪɟɡɧɵɯ ɜɵɪaɛoɬoɤ ɩo 

cɢcɬɟɦɟ ɪaɡɪaɛoɬɤɢ ɧaɯoɞɢɦ ɤaɤ: 
 

ɬ
ɦ

Ȼ
L

K
ɧɩ

ɥ 1000,1000
..
  = ,1000101000

284224

)1902704(
ɬ

ɦKɥ 


   (1.26) 

 
Oɛɴёɦɧɵɣ ɤoɷɮɮɢɰɢɟɧɬ ɩoɞɝoɬoɜɢɬɟɥɶɧo-ɧaɪɟɡɧɵɯ ɜɵɪaɛoɬoɤ ɩo 

cɢcɬɟɦɟ ɪaɡɪaɛoɬɤɢ ɪaɜɟɧ: 
 

ɬ
ɦ

Ȼ
V

K
ɧɩ

v 1000,1000
3..

  = .1000871000
284224

24944 3

ɬ
ɦKv    (1.27) 

 
Ȼaɥaɧcoɜɵɣ ɡaɩac Ȼ = 284224 ,ɬ 
Vɩ.ɧ. – oɛɴɟɦ ɩoɞɝoɬoɜɢɬɟɥɶɧo-ɧaɪɟɡɧɵɯ ɜɵɪaɛoɬoɤ, Vɩ.ɧi=Lɩ.ɧi·Sɩ.ɧ. 
ȼcɟ ɧɟoɛɯoɞɢɦɵɟ ɞaɧɧɵɟ ɞɥɹ ɪacɱёɬoɜ ɢ ɪɟɡɭɥɶɬaɬɵ cɜoɞɢɦ ɜ 

ɬaɛɥɢɰɭ.1.3. 
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Ɍaɛɥɢɰa 1.3 - Ɋɟɡɭɥɶɬaɬɵ ɪacɱɟɬoɜ 

ȼɢɞɵ ɪaɛoɬ 
ɢ 

ɧaɢɦɟɧoɜaɧ
ɢɟ 

ɜɵɪaɛoɬoɤ 

ɑɢ
cɥ

o
 ɜɵ

ɪa
ɛo

ɬo
ɤ 

C
ɟɱ

ɟɧ
ɢɟ

, ɦ
2  

Ⱦɥɢɧa, ɦ 

O
ɛɴ

ɟɦ
, ɦ

3  

Ʉo
ɥɢ

ɱɟ
cɬ

ɜo
 ɛ

aɥ
aɧ

co
ɜɵ

ɯ 
ɡa

ɩa
co

ɜ,
 Ȼ

 ɬ
. 

Ʉo
ɥɢ

ɱɟ
cɬ

ɜo
 ɜɦ

ɟɳ
aɸ

ɳ
ɢɯ

 
ɩo

ɪo
ɞ,

 Ƚ
 ɬ

. 

Ʉo
ɷɮ

ɮɢ
ɰɢ

ɟɧ
ɬ 

ɩo
ɬɟ

ɪɶ
, n

%
 

Ʉo
ɥɢ

ɱɟ
cɬ

ɜo
 ɢ

ɡɜ
ɥɟ

ɱɟ
ɧɧ

ɵɯ
 

ɡa
ɩa

co
ɜ,

 ɉ
 ɬ

. 

Ɋa
ɡɭ

ɛo
ɠ

ɢɜ
aɧ

ɢɟ
, ɪ

%
 

Ʉo
ɥɢ

ɱɟ
cɬ

ɜo
 ɩ

ɪɢ
ɦɟ

ɲ
aɧ

ɧɵ
ɯ 

ɩo
ɪo

ɞ,
 Ⱦ

 ɬ
. 

Ⱦ
oɥ

ɹ 
ɡa

ɩa
co

ɜ,
 %

 

ɩo
 ɪ

ɭɞ
ɟ 

ɩo
 ɩ

oɪ
oɞ

ɟ 
ɉoɞɝoɬoɜɢɬɟɥɶɧo-ɧaɪɟɡɧɵɟ ɪaɛoɬɵ 

Ɍɪaɧcɩoɪɬɧ
ɵɟ ɲɬɪɟɤɢ 

2 16 100 - 3200 12800 - - 12800 - 12800 2,33 

Cɥoɟɜɵɟ 
oɪɬɵ 

3 16 144 - 2304 9216 - - 9216 - 9216 1,67 

ɒɬɪɟɤɢ 
ɩɟɪɟɤɪɵɬɢɹ 

12 16 1200 - 19200 76800 - - 76800 - 76800 13,97 

Ɋɭɞocɩɭcɤ 2 4 40 60 160 640 732  640  640 0,11 

ȼɟɧɬ. 
ɜoccɬaɸɳɢɟ 

1 4 20 30 80 320 366  320  320 0,06 

ɂɬoɝo:   2704 
19
0 

24944 99776 1098  99776  99776 18,14 

Oɱɢcɬɧɵɟ ɪaɛoɬɵ 

Oɬɪaɛoɬɤa 
cɥoɟɜ 

- - - - 71056 284224 - 
1
,
4 

280244,
8 

15
,5 

449728
,7 

81,86 

ɂɬoɝo ɩo 
ɛɥoɤɭ: 

    9600 384000 -  380020,8  549504

,7 

100,0 

 

 
 

 
  



 

28 
 

Иɡм. Лɢcɬ № дoкɭм. Пoдпɢcь Дaɬa
aa 

Лɢcɬ 

 
ɋɎɍ ɂȽȾȽɢȽ Ⱦɉ-21.05.04.09-121508649  

 

2 Ƚoɪɧɵɟ ɦaɲɢɧɵ ɢ oɛoɪɭɞoɜaɧɢɟ 
 
Ɋaɡɧooɛɪaɡɧɵɟ ɢ cɥoɠɧɵɟ ɝoɪɧoɬɟɯɧɢɱɟcɤɢɟ ɭcɥoɜɢɹ ɪaɡɪaɛoɬɤɢ ɪɭɞ 

ɰɜɟɬɧɵɯ ɦɟɬaɥɥoɜ ɩɪɟɞoɩɪɟɞɟɥɹɸɬ ɩɪɢɦɟɧɟɧɢɟ ɪaɡɥɢɱɧɵɯ ɩo 
ɤoɧcɬɪɭɤɬɢɜɧoɦɭ ɜɵɩoɥɧɟɧɢɸ ɢ ɬɟɯɧoɥoɝɢɢ cɢcɬɟɦ ɪaɡɪaɛoɬɤɢ, a oɧɢ, ɜ cɜoɸ 
oɱɟɪɟɞɶ, oɩɪɟɞɟɥɹɸɬ ɲɢɪoɬɭ ɞɢaɩaɡoɧa ɧɟoɛɯoɞɢɦɵɯ ɤoɧcɬɪɭɤɰɢɣ ɢ 
ɬɢɩoɪaɡɦɟɪoɜ ɦaɲɢɧ. 

Ʉ ɮaɤɬoɪaɦ, ɜɥɢɹɸɳɢɦ ɧa ɤoɧcɬɪɭɤɬɢɜɧoɟ ɜɵɩoɥɧɟɧɢɟ ɢ ɪaɛoɱɢɟ 
ɩaɪaɦɟɬɪɵ ɦaɲɢɧ, oɬɧocɹɬcɹ: 

a) ɜɵcoɤaɹ ɤɪɟɩocɬɶ ɢ aɛɪaɡɢɜɧocɬɶ ɪɭɞ; 
ɛ) ɪaɡɧooɛɪaɡɢɟ ɩɥoɳaɞɟɣ ɩoɩɟɪɟɱɧɵɯ cɟɱɟɧɢɣ oɱɢcɬɧɵɯ ɡaɛoɟɜ; 
ɜ) ɠɟcɬɤɢɟ ɬɪɟɛoɜaɧɢɹ ɩo oɝɪaɧɢɱɟɧɢɸ ɡaɝɪɹɡɧɟɧɢɹ ɜoɡɞɭɲɧoɣ cɪɟɞɵ 

(ɩɵɥɶ, ɝaɡ, ɦacɥɹɧɵɣ ɬɭɦaɧ); 
ɝ) ɤɪɭɬɵɟ ɩoɜoɪoɬɵ, oɝɪaɧɢɱɟɧɧɵɟ ɩɥoɳaɞɢ ɩoɩɟɪɟɱɧoɝo cɟɱɟɧɢɹ     

ɜɵɪaɛoɬoɤ, ɩɥoɯaɹ ɜɢɞɢɦocɬɶ, ɧɟɪoɜɧaɹ ɢ oɛɜoɞɧɟɧɧaɹ ɩoɱɜa, ɧaɥɢɱɢɟ 
ɩoɞɴёɦoɜ ɢ cɩɭcɤoɜ, ɡaɬɪɭɞɧɹɸɳɢɯ ɦoɛɢɥɶɧocɬɶ ɩɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɢ ɪaɛoɬɟ 
oɛoɪɭɞoɜaɧɢɹ. 

ȼ ɷɬɢɯ ɭcɥoɜɢɹɯ ɤoɧcɬɪɭɤɰɢɹ ɦaɲɢɧ ɞoɥɠɧa oɛɟcɩɟɱɢɬɶ: 
a) ɲɢɪoɤɢɣ ɞɢaɩaɡoɧ ɪaɛoɱɢɯ ɩaɪaɦɟɬɪoɜ ɩɪɢ oɬɧocɢɬɟɥɶɧo ɧɟɛoɥɶɲɢɯ 

ɪaɡɦɟɪaɯ ɢ ɦaccɟ, ɱɬo ɠɟɥaɬɟɥɶɧo c ɬoɱɤɢ ɡɪɟɧɢɹ coɤɪaɳɟɧɢɹ ɬɢɩoɪaɡɦɟɪoɜ ɢ 
ɭɧɢɮɢɤaɰɢɢ ɭɡɥoɜ; 

ɛ) ɧaɞɟɠɧocɬɶ ɜ ɪaɛoɬɟ ɢ ɭɞoɛcɬɜo ɜ oɛcɥɭɠɢɜaɧɢɢ; 
ɜ) aɜɬoɧoɦɧocɬɶ ɩɪɢɜoɞa, ɱɬo ɩoɡɜoɥɹɟɬ ɭcɬɪaɧɢɬɶ cɥoɠɧɵɟ 

ɤoɦɦɭɧɢɤaɰɢɢ ɢ ɪaɛoɬɵ ɩo ɢɯ cɢcɬɟɦaɬɢɱɟcɤoɦɭ ɧaɪaɳɢɜaɧɢɸ; 
ɝ) ɞocɬaɬoɱɧo ɜɵcoɤɭɸ ɦoɳɧocɬɶ ɢ ɩɪoɢɡɜoɞɢɬɟɥɶɧocɬɶ; 
ɞ) ɛɟɡoɩacɧocɬɶ ɷɤcɩɥɭaɬaɰɢɢ; 
ɟ) ɷɤoɧoɦɢɱɧocɬɶ. 
 
 

2.1 Oɛocɧoɜaɧɢɟ ɜɵɛoɪa cɩocoɛa oɬɞɟɥɟɧɢɹ ɝoɪɧoɣ ɦaccɵ oɬ ɦaccɢɜa 

 
ȼ ɧacɬoɹɳɟɟ ɜɪɟɦɹ cɭɳɟcɬɜɭɟɬ ɞɜa ɧaɢɛoɥɟɟ ɷɮɮɟɤɬɢɜɧɵɯ cɩocoɛa 

oɬɞɟɥɟɧɢɹ ɝoɪɧoɣ ɦaccɵ oɬ ɦaccɢɜa ɝoɪɧɵɯ ɩoɪoɞ: 
- ɢcɩoɥɶɡoɜaɧɢɟ ɪɟɠɭɳɟɝo ɢɧcɬɪɭɦɟɧɬa, ɪaɡɪɭɲaɸɳɟɝo ɜɟcɶ ɡaɛoɣ ɢɥɢ 

ɟɝo ɱacɬɶ; 
- ɛɭɪoɜɡɪɵɜɧoɣ cɩocoɛ oɬɞɟɥɟɧɢɹ ɝoɪɧoɣ ɦaccɵ. 
Ʉ ɩɟɪɜoɦɭ cɩocoɛɭ oɬɧocɢɬcɹ ɩɪɢɦɟɧɟɧɢɟ ɝoɪɧɵɯ ɤoɦɛaɣɧoɜ ɪaɡɥɢɱɧɵɯ 

ɬɢɩoɜ. ɉɪoɯoɞɱɟcɤɢɟ ɤoɦɛaɣɧɵ ɩɪɢɦɟɧɹɸɬ ɩɪɢ ɩɪoɜɟɞɟɧɢɢ ɝoɪɧɵɯ 
ɜɵɪaɛoɬoɤ ɩo ɭɝɥɸ, ɪɭɞɟ ɢ ɩoɪoɞɟ. ɂcɩoɥɶɡoɜaɧɢɟ ɤoɦɛaɣɧa ɩoɡɜoɥɹɟɬ 
coɜɦɟcɬɢɬɶ ɜo ɜɪɟɦɟɧɢ ocɧoɜɧɵɟ ɢ ɧaɢɛoɥɟɟ ɬɪɭɞoɟɦɤɢɟ oɩɟɪaɰɢɢ, ɱɬo ɜ 2 – 
2,5 ɪaɡa ɩoɜɵɲaɟɬ ɬɟɦɩɵ ɩɪoɜɟɞɟɧɢɹ ɜɵɪaɛoɬoɤ ɢ ɩɪoɢɡɜoɞɢɬɟɥɶɧocɬɶ ɬɪɭɞa. 

Oɞɧaɤo ɩɪɢɦɟɧɟɧɢɟ ɩɪoɯoɞɱɟcɤɢɯ ɤoɦɛaɣɧoɜ ɜ ɩoɪoɞaɯ c 
ɤoɷɮɮɢɰɢɟɧɬoɦ ɤɪɟɩocɬɢ f≥8 ɧɟ ɩɪɢɧɢɦaɟɬcɹ. 
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Ɋaɡɪɭɲɟɧɢɟ ɝoɪɧɵɯ ɩoɪoɞ ɜɡɪɵɜoɦ ɹɜɥɹɟɬcɹ ocɧoɜɧɵɦ cɩocoɛoɦ 
oɬɞɟɥɟɧɢɹ oɬ ɦaccɢɜa cɤaɥɶɧoɣ ɩoɪoɞɵ, ɟɟ ɞɪoɛɥɟɧɢɹ ɢɥɢ ɩɟɪɟɦɟɳɟɧɢɹ. 
ɗɮɮɟɤɬɢɜɧocɬɶ ɛɭɪoɜɡɪɵɜɧoɝo cɩocoɛa ɩoɞɝoɬoɜɤɢ oɛɴɹcɧɹɟɬcɹ 
cɩɟɰɢɮɢɱɟcɤɢɦ ɯaɪaɤɬɟɪoɦ ɜɵɞɟɥɟɧɢɹ ɬɟɩɥoɜoɣ ɷɧɟɪɝɢɢ ɩɪɢ ɜɡɪɵɜɟ 
ɜɡɪɵɜɱaɬoɝo ɜɟɳɟcɬɜa ɢ ɩɪɟoɛɪaɡoɜaɧɢɟɦ ɟɟ ɜ ɤɢɧɟɬɢɱɟcɤɭɸ ɷɧɟɪɝɢɸ 
ɩɪoɞɭɤɬoɜ ɜɡɪɵɜa ɢ ɷɧɟɪɝɢɸ ɜɡɪɵɜɧoɣ ɜoɥɧɵ, ɤoɬoɪaɹ ɪacɩɪocɬɪaɧɹɟɬcɹ co 
cɤoɪocɬɶɸ, ɩɪɟɜɵɲaɸɳɟɣ ɢɥɢ ɪaɜɧoɣ cɤoɪocɬɢ ɡɜɭɤa, ɛɥaɝoɞaɪɹ ɱɟɦɭ ɜ 
ɞɜɢɠɟɧɢɟ ɡa ɤoɪoɬɤoɟ ɜɪɟɦɹ ɜoɜɥɟɤaɸɬcɹ ɛoɥɶɲɢɟ oɛɴёɦɵ cɪɟɞɵ. ɉoɷɬoɦɭ 
ɜɡɪɵɜɧɵɟ ɪaɛoɬɵ ocɬaɸɬcɹ ɩɪaɤɬɢɱɟcɤɢ ɟɞɢɧcɬɜɟɧɧɵɦ cɪɟɞcɬɜoɦ ɪaɡɪɭɲɟɧɢɹ 
ɛoɥɶɲɢɯ oɛɴёɦoɜ ɝoɪɧɵɯ ɩoɪoɞ, oɬɥɢɱaɸɬcɹ ɛɵcɬɪoɬoɣ ɢcɩoɥɧɟɧɢɹ ɢ 
oɬɧocɢɬɟɥɶɧo ɧɟɛoɥɶɲɢɦɢ ɡaɬɪaɬaɦɢ, ɡaɧɢɦaɹ ɜ cɟɛɟcɬoɢɦocɬɢ ɞoɛɵɱɢ 
ɩoɥɟɡɧɵɯ ɢcɤoɩaɟɦɵɯ ɜcɟɝo 12-20 %. ɉɪɢ ɷɬoɦ ɧɟoɛɯoɞɢɦo ɩoɞɱɟɪɤɧɭɬɶ, ɱɬo 
ɩoɜɵɲɟɧɢɟ ɤaɱɟcɬɜa ɜɡɪɵɜɧoɣ ɩoɞɝoɬoɜɤɢ ɩoɪoɞ ɹɜɥɹɟɬcɹ oɞɧɢɦ ɢɡ ocɧoɜɧɵɯ 
ɩɭɬɟɣ ɭɜɟɥɢɱɟɧɢɹ ɩɪoɢɡɜoɞɢɬɟɥɶɧocɬɢ ɩoɝɪɭɡoɱɧoɝo ɢ ɬɪaɧcɩoɪɬɧoɝo 
oɛoɪɭɞoɜaɧɢɹ. 

ɉɪɢ ɜɵɛoɪɟ cɩocoɛa oɬɞɟɥɟɧɢɹ ɝoɪɧoɣ ɦaccɵ oɬ ɦaccɢɜa, cɥɟɞɭɟɬ 
ɭɱɢɬɵɜaɬɶ, ɱɬo oɛɳaɹ oɰɟɧɤa ɛɭɪoɜɡɪɵɜɧoɝo cɩocoɛa ɛaɡɢɪɭɟɬcɹ ɧa ɬɪёɯ 
ocɧoɜɧɵɯ ɤɪɢɬɟɪɢɹɯ: ɛɟɡoɩacɧocɬɢ, ɷɤoɧoɦɢɱɧocɬɢ ɢ ɷɤoɥoɝɢɱɧocɬɢ. 

ɉoɞɡɟɦɧɵɟ ɜɡɪɵɜɧɵɟ ɪaɛoɬɵ oɬɥɢɱaɸɬcɹ ɩoɜɵɲɟɧɧoɣ oɩacɧocɬɶɸ 
ɩoɪaɠɟɧɢɹ ɥɸɞɟɣ, ɩoɜɪɟɠɞɟɧɢɹ ɦɟɯaɧɢɡɦoɜ ɢ cooɪɭɠɟɧɢɣ oɬ ɜoɡɞɟɣcɬɜɢɹ 
ɭɞaɪɧoɣ ɜoɡɞɭɲɧoɣ ɜoɥɧɵ, cɟɣcɦɢɱɟcɤɢɯ ɤoɥɟɛaɧɢɣ, ɪaɡɥёɬa ɤɭcɤoɜ ɩoɪoɞɵ, 
ɹɞoɜɢɬɵɯ ɝaɡoɜ ɢ ɩɪ. ɉoɷɬoɦɭ oɧɢ ɞoɥɠɧɵ ɜɵɩoɥɧɹɬɶcɹ ɜ cɬɪoɝoɦ 
cooɬɜɟɬcɬɜɢɢ c ȿɞɢɧɵɦɢ ɩɪaɜɢɥaɦɢ ɛɟɡoɩacɧocɬɢ ɩɪɢ ɜɡɪɵɜɧɵɯ ɪaɛoɬaɯ ɢ 
ɛɵɬɶ ɷɤoɥoɝɢɱɟcɤɢ ɛɟɡoɩacɧɵɦɢ. 

ɗɤoɧoɦɢɱɧocɬɶ ɛɭɪoɜɡɪɵɜɧɵɯ ɪaɛoɬ ɞocɬɢɝaɟɬcɹ ɧa ocɧoɜɟ ɝɥɭɛoɤɢɯ 
ɡɧaɧɢɣ ɮɢɡɢɤo-ɬɟɯɧɢɱɟcɤɢɯ cɜoɣcɬɜ ɝoɪɧɵɯ ɩoɪoɞ, ɬɟoɪɢɢ ɢɯ ɪaɡɪɭɲɟɧɢɹ, 
ɬɟoɪɢɢ ɜɡɪɵɜa ɢ coɡɞaɧɢɹ ɩɪoɦɵɲɥɟɧɧɵɯ ȼȼ, ɬɟoɪɢɢ ɞɟɬoɧaɰɢɢ, cɩocoɛoɜ ɢ 
cɪɟɞcɬɜ ɢɧɢɰɢɢɪoɜaɧɢɹ ɡaɪɹɞoɜ ȼȼ; ɩɪoɰɟccoɜ ɪaɡɪɭɲaɸɳɟɝo, cɟɣcɦɢɱɟcɤoɝo 
ɢ ɜoɡɞɭɲɧoɝo ɞɟɣcɬɜɢɹ ɜɡɪɵɜa ɡaɪɹɞoɜ ȼȼ; ɦɟɬoɞoɜ ɭɩɪaɜɥɟɧɢɹ ɷɧɟɪɝɢɟɣ 
ɜɡɪɵɜa ɢ ɪɹɞa ɞɪɭɝɢɯ cɥoɠɧɵɯ ɜoɩɪocoɜ.  

Ɍaɤ ɠɟ cɥɟɞɭɟɬ ɭɱɢɬɵɜaɬɶ, ɱɬo  ɬɪɭɞoɟɦɤocɬɶ ɩoɞɡɟɦɧɵɯ ɛɭɪoɜɡɪɵɜɧɵɯ 
ɪaɛoɬ ɡaɧɢɦaɟɬ 60 % oɛɳɟɣ ɬɪɭɞoёɦɤocɬɢ ɞoɛɵɱɢ. C ɭɜɟɥɢɱɟɧɢɟɦ ɤɪɟɩocɬɢ 
ɩoɪoɞ oɬɧocɢɬɟɥɶɧaɹ ɬɪɭɞoɟɦɤocɬɶ ɛɭɪoɜɡɪɵɜɧɵɯ ɢ ɜ ɩɟɪɜɭɸ oɱɟɪɟɞɶ 
ɛɭɪoɜɵɯ ɪaɛoɬ ɜoɡɪacɬaɸɬ. 
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2.2 Oɛocɧoɜaɧɢɟ ɜɵɛoɪa ɛɭɪoɜoɝo oɛoɪɭɞoɜaɧɢɹ 

 

ȼɵɛoɪ ɛɭɪoɜoɝo oɛoɪɭɞoɜaɧɢɹ ocɭɳɟcɬɜɥɹɟɬcɹ c ɭɱѐɬoɦ ɟɝo 

ɰɟɥɟcooɛɪaɡɧoɝo ɩɪɢɦɟɧɟɧɢɹ, oɰɟɧɤɢ ɞocɬoɢɧcɬɜ ɢ ɧɟɞocɬaɬɤoɜ, ɟɝo 

cɬoɢɦocɬɢ, a ɬaɤɠɟ cɬoɢɦocɬɢ ɡaɩacɧɵɯ ɱacɬɟɣ. Ɋaɡɧooɛɪaɡɧɵɟ ɢ cɥoɠɧɵɟ 

ɝoɪɧoɬɟɯɧɢɱɟcɤɢɟ ɭcɥoɜɢɹ ɪaɡɪaɛoɬɤɢ ɪɭɞ ɰɜɟɬɧɵɯ ɦɟɬaɥɥoɜ ɩɪɟɞoɩɪɟɞɟɥɹɸɬ 

ɩɪɢɦɟɧɟɧɢɟ ɪaɡɥɢɱɧɵɯ ɩo ɤoɧcɬɪɭɤɬɢɜɧoɦɭ ɜɵɩoɥɧɟɧɢɸ ɢ ɬɟɯɧoɥoɝɢɢ 

cɢcɬɟɦ ɪaɡɪaɛoɬɤɢ, a oɧɢ, ɜ cɜoɸ oɱɟɪɟɞɶ, oɩɪɟɞɟɥɹɸɬ ɲɢɪoɬɭ ɞɢaɩaɡoɧa 

ɧɟoɛɯoɞɢɦɵɯ ɤoɧcɬɪɭɤɰɢɣ ɢ ɬɢɩoɪaɡɦɟɪoɜ ɦaɲɢɧ.  

Ɍɢɩ oɛoɪɭɞoɜaɧɢɹ, ɡaɜɢcɹɳɢɣ oɬ ɤoɷɮɮɢɰɢɟɧɬa ɤɪɟɩocɬɢ ɢ cɩocoɛa 

ɛɭɪɟɧɢɹ, ɜɵɛɢɪaɟɦ ɢɡ ɬaɛɥɢɰɵ 2.1. 
Ɍaɛɥɢɰa 2.1 – ȼɵɛoɪ ɛɭɪoɜoɝo oɛoɪɭɞoɜaɧɢɹ ɩo cɩocoɛɭ ɛɭɪɟɧɢɹ 

Cɩocoɛ ɛɭɪɟɧɢɹ Ʉoɷɮɮɢɰɢɟɧɬ ɤɪɟɩocɬɢ 

ɩoɪoɞ 

Ɍɢɩ Oɛoɪɭɞoɜaɧɢɹ 

ɍɞaɪɧɵɣ 2-20 ɉɟɪɮoɪaɬoɪɵ ɩɟɪɟɧocɧɵɟ 

ɬɟɥɟcɤoɩɧɵɟ, ɤoɥoɧɤoɜɵɟ c 

ɧɟɡaɜɢcɢɦɵɦ ɜɪaɳɟɧɢɟɦ 

ɛɭɪa, ɛɭɪoɜɵɟ ɤaɪɟɬɤɢ c 

ɛɭɪɢɥɶɧɵɦɢ ɦaɲɢɧaɦɢ 

ɭɞaɪɧo-ɜɪaɳaɬɟɥɶɧoɝo, 

ɜɪaɳaɬɟɥɶɧo-ɭɞaɪɧoɝo 

ɞɟɣcɬɜɢɹ 

ɍɞaɪɧo-ɜɪaɳaɬɟɥɶɧɵɣ 2-20 ɉoɝɪɭɠɧɵɟ 

ɩɧɟɜɦoɭɞaɪɧɢɤɢ 

ȼɪaɳaɬɟɥɶɧo-ɭɞaɪɧɵɣ 2-16 Ȼɭɪoɜɵɟ ɝoɥoɜɤɢ 

 

ɉɪɢ ɡaɞaɧɧoɣ ɩɪoɢɡɜoɞɢɬɟɥɶɧocɬɢ ɪɭɞɧɢɤa, ɩɪɢɧɢɦaɟɦ caɦoɯoɞɧoɟ 

oɛoɪɭɞoɜaɧɢɟ. Caɦoɯoɞɧɵɟ ɛɭɪɢɥɶɧɵɟ ɭcɬaɧoɜɤɢ ɩoɡɜoɥɹɸɬ ɧaɢɛoɥɟɟ ɩoɥɧo 

ɪɟɲaɬɶ ɜoɩɪocɵ ɤoɦɩɥɟɤcɧoɣ ɦɟɯaɧɢɡaɰɢɢ ɛɭɪoɜɵɯ ɪaɛoɬ, ɢcɤɥɸɱɢɬɶ ɪɭɱɧoɣ 

ɬɪɭɞ ɢ ɭɥɭɱɲɢɬɶ caɧɢɬaɪɧo-ɝɢɝɢɟɧɢɱɟcɤɢɟ ɭcɥoɜɢɹ ɬɪɭɞa, ɢ, ɤɪoɦɟ ɬoɝo, oɧɢ 

ɱacɬɢɱɧo ɦɟɯaɧɢɡɢɪɭɸɬ ɢ oɛɥɟɝɱaɸɬ ɜɵɩoɥɧɟɧɢɟ ɬaɤɢɯ oɩɟɪaɰɢɣ, ɤaɤ ocɦoɬɪ 

ɢ ɤɪɟɩɥɟɧɢɟ ɡaɛoɹ, ɡaɪɹɠaɧɢɟ ɲɩɭɪoɜ, oɛoɪɤa ɤɪoɜɥɢ ɢ ɞɪ.  
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Cɪaɜɧɢɜaɹ ɬɟɯɧɢɱɟcɤɢɟ ɯaɪaɤɬɟɪɢcɬɢɤɢ oɞɧoɬɢɩɧɵɯ ɭcɬaɧoɜoɤ: ɩo 

ɱɢcɥɭ ɛɭɪɢɥɶɧɵɯ ɦaɲɢɧ, ɩo ɦoɳɧocɬɢ ɞɜɢɝaɬɟɥɹ, ɩo ɯoɞoɜoɣ ɱacɬɢ, ɩo 

ɝaɛaɪɢɬaɦ, ɩɪoɢɡɜoɞɢɦ ɩɪɟɞɜaɪɢɬɟɥɶɧɵɣ ɜɵɛoɪ ɛɭɪoɜoɝo oɛoɪɭɞoɜaɧɢɹ.  

Ocɧoɜɧɵɦɢ ɤɪɢɬɟɪɢɹɦɢ ɜɵɛoɪa ɹɜɥɹɸɬcɹ: cooɬɜɟɬcɬɜɢɟ 

ɝoɪɧoɝɟoɥoɝɢɱɟcɤɢɦ ɭcɥoɜɢɹɦ, ɧaɞѐɠɧocɬɶ, ɛɟɡoɩacɧocɬɶ ɩɪɢ ɷɤcɩɥɭaɬaɰɢɢ, 

ɬɪɭɞoѐɦɤocɬɶ ɪɟɦoɧɬa. Ocɬaɥɶɧɵɟ ɤɪɢɬɟɪɢɢ ɹɜɥɹɸɬcɹ ɜcɩoɦoɝaɬɟɥɶɧɵɦɢ ɞɥɹ 

ɧaɢɛoɥɟɟ ɷɮɮɟɤɬɢɜɧoɝo ɢcɩoɥɶɡoɜaɧɢɹ.  

Ɍɟɯɧɢɱɟcɤaɹ ɯaɪaɤɬɟɪɢcɬɢɤa ɛɭɪɢɥɶɧɵɯ ɭcɬaɧoɜoɤ ɩɪɢɦɟɧɹɟɦɵɯ ɜ 

ɝoɪɧoɣ ɩɪoɦɵɲɥɟɧɧocɬɢ, ɩɪɢɜɟɞɟɧa ɜ ɬaɛɥɢɰɟ 2.2. 
Ɍaɛɥɢɰa 2.2 - Ɍɟɯɧɢɱɟcɤɢɟ ɯaɪaɤɬɟɪɢcɬɢɤɢ ɛɭɪoɜɵɯ ɭcɬaɧoɜoɤ 
                               Ȼɭɪɢɥɶɧɵɟ ɭcɬaɧoɜɤɢ 
 Ⱦɥɹ ɩɪoɯoɞɱɟcɤɢɯ ɪaɛoɬ Ⱦɥɹ oɱɢcɬɧɵɯ ɪaɛoɬ 
 Boomer 282 ɍȻɒ – 532Ⱦ 
Ɇaɤcɢɦaɥɶɧɵɟ 
ɪaɡɦɟɪɵ ɡaɛoɹ 
oɛɭɪɢɜaɟɦoɝo c 
oɞɧoɣ ɭcɬaɧoɜɤɢ,  

ɦ: 
ɜɵcoɬa 
ɲɢɪɢɧa 

 
 
 
 
 

6,0 
8,7 

 
 
 
 
 

7,0 
8,5 

ɉɥoɳaɞɶ 
oɛɭɪɢɜaɟɦoɝo 
ɡaɛoɹ, ɦ2 

 
 

12-35 

 
 

15-40 
ɑɢcɥo ɛɭɪɢɥɶɧɵɯ 
ɦaɲɢɧ  

 
2 

 
3 

Ȼɭɪɢɥɶɧaɹ 
ɦaɲɢɧa 

 
Cop 1238HD 

 
ȽȻȽ 

ɉoɞaɬɱɢɤ Ƚɢɞɪaɜɥɢɱɟcɤɢɣ Ƚɢɞɪaɜɥɢɱɟcɤɢɣ 
ɏoɞ ɩoɞaɱɢ, ɦ 3-4,9 2,8-4 
ɏoɞoɜaɹ ɱacɬɶ ɉɧɟɜɦoɤoɥɟcɧaɹ ɉɧɟɜɦoɤoɥɟcɧaɹ 
Ⱦɜɢɝaɬɟɥɶ  Ⱦɢɡɟɥɶɧɵɣ Ⱦɢɡɟɥɶɧɵɣ 
Ɇoɳɧocɬɶ 
ɞɜɢɝaɬɟɥɹ, ɤȼɬ 

 
58 

 
100 

Cɤoɪocɬɶ 
ɩɟɪɟɞɜɢɠɟɧɢɹ, 
ɤɦ/ɱ 

 
 

13 

 
 

10 
ɉɪɟoɞoɥɟɜaɟɦɵɣ 
ɭɝoɥ, ɝɪaɞ. 

 
15 

 
15 
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ɉɪoɞoɥɠɟɧɢɟ ɬaɛɥɢɰɵ 2.2 
ȼɧɟɲɧɢɣ ɪaɞɢɭc 
ɩoɜoɪoɬa, ɦ 

 
5,7 

 
8 

Ɍɪaɧcɩoɪɬɧɵɟ 
ɝaɛaɪɢɬɵ, ɦɦ: 

ɞɥɢɧa 
ɲɢɪɢɧa 
ɜɵcoɬa 

 
 

11830 
1990 
2300 

 
 

12100 
2500 
2300 

Ɇacca ɭcɬaɧoɜɤɢ, 
ɬ 

 
15,7 

 
25 

 

2.2.1 ȼɵɛoɪ ɛɭɪoɜoɝo ɢɧcɬɪɭɦɟɧɬa 
ɉɪɢ ɞaɧɧoɣ ɤɪɟɩocɬɢ oɬɛoɣɤa ɩɪoɢɡɜoɞɢɬcɹ ɛɭɪoɜɡɪɵɜɧɵɦ cɩocoɛoɦ. 

Ɍaɤ ɤaɤ ɩoɪoɞɵ ɜɹɡɤɢɟ ɦoɧoɥɢɬɧɵɟ oɛɥaɞaɸɬ cɪɟɞɧɟɣ aɛɪaɡɢɜɧocɬɶɸ, ɬo 

ɰɟɥɟcooɛɪaɡɧo ɩɪɢɦɟɧɹɬɶ ɲɬɵɪɟɜɵɟ ɤoɪoɧɤɢ. C ɪɟɤoɦɟɧɞaɰɢɹɦɢ, oɬ ɷɧɟɪɝɢɢ 

ɭɞaɪa ɛɭɪoɜoɝo ɦoɥoɬɤa = 90 Ⱦɠ. ɜɵɛɢɪaɟɦ ɤoɪoɧɤɭ c ɤɪɭɝɥoɣ ɪɟɡɶɛoɣ ɞɥɹ 

ɝoɪɧoɩɪoɯoɞɱɟcɤɢɯ ɪaɛoɬ Ʉɇɒ 52-31Ʉ ȽOCɌ 17196-77, c ɷɧɟɪɝɢɣ ɭɞaɪa 

ɛɭɪoɜoɝo ɦoɥoɬɤa cɜɵɲɟ 90 Ⱦɠ. ɜɵɛɢɪaɟɦ ɤoɪoɧɤɭ c ɤɪɭɝɥoɣ ɪɟɡɶɛoɣ ɞɥɹ 

oɱɢcɬɧɵɯ ɪaɛoɬ Ʉɇɒ 65-38Ʉ.  

Ⱦɥɹ ɩɟɪɮoɪaɬoɪoɜ ɢcɩoɥɶɡɭɸɬ cocɬaɜɧɵɟ ɛɭɪɵ, cɬoɹɳɢɟ ɢɡ cɴɟɦɧoɝo 

ɯɜocɬoɜɢɤa, ɲɬaɧɝɢ, coɟɞɢɧɢɬɟɥɶɧoɣ ɦɭɮɬɵ ɢ ɛɭɪoɜoɣ ɤoɪoɧɤɢ. Ⱦɥɹ ɞaɧɧɵɯ 

ɭcɥoɜɢɣ ɩɪɢɧɢɦaɟɦ ɲɬaɧɝɭ ɤoɦɩaɧɢɢ Sandvik, ɢɡɝoɬoɜɥɟɧɧɭɸ ɢɡ ɤɪɭɝɥoɣ 

cɬaɥɢ ɞɢaɦɟɬɪoɦ dɲ = 31 ɢ 38ɦɦ ɢ ɤɪɭɝɥoɣ ɜɟɪɟɜoɱɧoɣ ɪɟɡɶɛoɣ. Ⱦɥɢɧa ɲɬaɧɝ 

ɪaɜɧa ɯoɞɭ ɩoɞaɱɢ ɛɭɪɢɥɶɧoɣ ɦaɲɢɧɵ, ɬ.ɟ. 4ɦ. 

2.2.1.1 Ƚoɪɧoɩɪoɯoɞɱɟcɤɢɟ ɪaɛoɬɵ 
 
Ɍɟɯɧɢɱɟcɤaɹ ɩɪoɢɡɜoɞɢɬɟɥɶɧocɬɶ Boomer 282, ɲɩɦ/ɱ 

ɇa ɞaɧɧoɣ ɭcɬaɧoɜɤɟ ɢcɩoɥɶɡɭɟɬcɹ ɝɢɞɪaɜɥɢɱɟcɤɢɣ ɩɟɪɮoɪaɬoɪ Cop 1238. 
 

Ɍaɛɥɢɰa 2.3 - Ɍɟɯɧɢɱɟcɤɢɟ ɯaɪaɤɬɟɪɢcɬɢɤɢ ɝɢɞɪaɜɥɢɱɟcɤoɝo ɩɟɪɮoɪaɬoɪa Coɪ 1238 
ɗɧɟɪɝɢɹ ɭɞaɪa 88,26 Ⱦɠ 
ɑacɬoɬa ɭɞaɪoɜ 60 Ƚɰ 

ɑacɬoɬa ɜɪaɳɟɧɢɹ ɲɩɢɧɞɟɥɹ 200 oɛ/ɦɢɧ 
Ʉɪɭɬɹɳɢɣ ɦoɦɟɧɬ 1000 ɇɦ 

ȼɵɯoɞɧaɹ ɦoɳɧocɬɶ 18 ɤȼɬ 
Ɋacɯoɞ ɩɪoɦɵɜoɱɧoɣ ɜoɞɵ 1,1 ɥ/c 

 
 𝑄௠𝑒𝑥 = ଺଴𝑡˄˖˓+𝑡˅೎˒೚ˏ = ଺଴଴,଼+ଵ,ଵ = ͵ʹ              (2.1) 
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ɝɞɟ tɛɭɪ - ɜɪɟɦɹ ɛɭɪɟɧɢɹ ɲɩɭɪa ɞɥɢɧoɣ 1 ɦ, ɦɢɧ; 

tɜcɩoɦ - ɜcɩoɦoɝaɬɟɥɶɧoɟ ɜɪɟɦɹ, ɧɭɠɧoɟ ɞɥɹ ɛɭɪɟɧɢɹ ɲɩɭɪa ɞɥɢɧoɣ 1 ɦ, ɦɢɧ; 
tɜcɩoɦ = tɦaɧ + tox + tK = 0,45 + 0,35 + 0,3 = 1,1     (2.2) 

ɝɞɟ tɦaɧ = 0,45 ɦɢɧ – ɜɪɟɦɹ ɦaɧɟɜɪoɜ ɦaɲɢɧɵ, cɜɹɡaɧɧoɟ c ɟɟ ɭcɬaɧoɜɤoɣ ɢ 
ɩɟɪɟɭcɬaɧoɜɤoɣ; 

tox = 0,35 ɦɢɧ - ɜɪɟɦɹ oɛɪaɬɧoɝo ɯoɞa ɛɭɪoɜoɣ ɦaɲɢɧɵ oɬɧɟcɟɧɧoɟ ɤ 1 ɦ 
ɲɩɭɪa;  

tK = 0,3 ɦɢɧ - ɜɪɟɦɹ ɧa ɡaɦɟɧɭ ɤoɪoɧoɤ. 
˓˖˄ݐ  = ଵ𝑉 ˈх∙ே∙𝐾೚ = ଵ଴,଼∙ଶ∙଴,଼ = Ͳ,ͺ                 (2.3) 

 
ɝɞɟ N = 2 - ɱɢcɥo ɛɭɪɢɥɶɧɵɯ ɦaɲɢɧ ɧa ɭcɬaɧoɜɤɟ; 

Ʉo = 0,8 - ɤoɷɮɮɢɰɢɟɧɬ oɞɧoɜɪɟɦɟɧɧoɣ ɪaɛoɬɵ ɞɜɭɯ ɦaɧɢɩɭɥɹɬoɪoɜ; 
Vɦɟɯ - ɦɟɯaɧɢɱɟcɤaɹ cɤoɪocɬɶ ɛɭɪɟɧɢɹ, 

ɦɢɧ 
 𝑉 ˈх = ͳͲͲ ∙ ሺʹͲ − 𝑓ሻ = ͳͲͲ ∙ ሺʹͲ − ͳʹሻ = ͺͲͲ ˏˏ/ˏˋː            (2.4) 
 

ɝɞɟ f = ɤoɷɮɮɢɰɢɟɧɬ ɤɪɟɩocɬɢ ɝoɪɧoɣ ɦaccɵ ɩo ɲɤaɥɟ ɉɪoɬoɞɶɹɤoɧoɜa = 12 
 
ɗɤcɩɥɭaɬaɰɢoɧɧaɹ cɦɟɧɧaɹ ɩɪoɢɡɜoɞɢɬɟɥɶɧocɬɶ Boomer 282, 

ɲɩɦ/cɦɟɧɭ 
 𝑄эˍ𝑐 = 𝑇−ሺ𝑡˒ˊ+𝑡˒భ́ +𝑡బ+𝑡˅ˊ˓ሻ𝑡˄˖˓+𝑡˅೎˒೚ˏ = ସଶ଴−ሺଵ଴,ହ+ଷଽ,ଽ+ସଶ+ହ଴,ସሻ଴,଼+ଵ,ଵ = ͳͶ͸   (2.5) 

 
ɝɞɟ Ɍ = 420 ɦɢɧ – ɩɪoɞoɥɠɢɬɟɥɶɧocɬɶ  ɪaɛoɱɟɣ cɦɟɧɵ; 

tɩɡ=10,5 ɦɢɧ – ɜɪɟɦɹ  oɛɳɢɯ ɩoɞɝoɬoɜɢɬɟɥɶɧɵɯ ɢ ɡaɤɥɸɱɢɬɟɥɶɧɵɯ 
oɩɟɪaɰɢɣ ɡa cɦɟɧɭ (2,5 % oɬ 420 ɦɢɧ); 

tɩɡ1=39,9 ɦɢɧ (9,5 % oɬ 420 ɦɢɧ); 
to=42 ɦɢɧ - ɜɪɟɦɹ oɬɞɵɯa ɛɭɪɢɥɶɳɢɤa (10 % oɬ 420 ɦɢɧ); 
tɜɡɪ=50,4 ɦɢɧ - ɜɪɟɦɹ ɧa ɬɟɯɧoɥoɝɢɱɟcɤɢɣ ɩɟɪɟɪɵɜ, cɜɹɡaɧɧɵɣ c ɜɟɞɟɧɢɟɦ 

ɜɡɪɵɜɧɵɯ ɪaɛoɬ (12 % oɬ 420 ɦɢɧ). 
 
Cɥɟɞɭɟɬ oɬɦɟɬɢɬɶ, ɱɬo ɩɪoɢɡɜoɞɢɬɟɥɶɧocɬɶ CȻɍ ȼoomɟɝ-282 ɧa 

ɩɪoɯoɞɤɟ ɜ ɡɧaɱɢɬɟɥɶɧoɣ cɬɟɩɟɧɢ oɩɪɟɞɟɥɹɟɬcɹ ɤoɥɢɱɟcɬɜoɦ ɩoɞɝoɬoɜɥɟɧɧɵɯ 
ɤ ɛɭɪɟɧɢɸ ɡaɛoɟɜ ɢ ɪaccɬoɹɧɢɟɦ ɦɟɠɞɭ ɧɢɦɢ. 

Ƚoɞoɜaɹ ɷɤcɩɥɭaɬaɰɢoɧɧaɹ ɩɪoɢɡɜoɞɢɬɟɥɶɧocɬɶ ɭcɬaɧoɜɤɢ ȼoomɟɝ 282, 
ɲɩɦ/ɝoɞ 

 𝑄эˍ𝑐ˆ = 𝑄эˍ𝑐 ∙ (𝐻 − 𝑛௣) ∙ ݏ = ͳͶ͸ ∙ ሺ͵Ͳͷ − ͵ͷሻ ∙ ͵ = ͳͳͺʹ͸Ͳ           (2.6) 
 

ɝɞɟ ɇ = 305 - ɤoɥɢɱɟcɬɜo ɪaɛoɱɢɯ ɞɧɟɣ ɦaɲɢɧɵ ɜ ɝoɞɭ; 
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nɪ = 35 - ɱɢcɥo ɪɟɦoɧɬɧɵɯ ɞɧɟɣ ɭcɬaɧoɜɤɢ ɜ ɝoɞɭ; 
s = 3 - ɱɢcɥo cɦɟɧ ɜ cɭɬɤɢ. 
 
ɍɱɢɬɵɜaɹ ɬo ɱɬo, ɞɥɢɧɵ oɬɤaɬoɱɧɵɯ ɝoɪɢɡoɧɬoɜ ɩɪɢɦɟɪɧo ɪaɜɧɵ, ɡa 

ɢcɤɥɸɱɟɧɢɟɦ ɞɥɢɧ ɝɥaɜɧɵɯ oɬɤaɬoɱɧɵɯ ɜɵɪaɛoɬoɤ, ɩɪɢɧɢɦaɟɦ ɡa ɝoɞoɜoɣ 
oɛɴɟɦ ɩɪoɯoɞɱɟcɤɢɯ ɪaɛoɬ – oɛɴɟɦ  ɝoɪɧoɣ ɦaccɵ ɢɡɜɥɟɤaɟɦɵɣ ɩɪɢ 
cɬɪoɢɬɟɥɶcɬɜɟ oɞɧoɝo oɬɤaɬoɱɧoɝo ɝoɪɢɡoɧɬa, ɪaɜɧɵɣ 86560 ɦ3/ɝoɞ ɢɥɢ 346240 
ɬ/ɝoɞ. 

 
Ɋaɛoɱɢɣ ɩaɪɤ ɭcɬaɧoɜoɤ ȼoomɟɝ 282, ɟɞ 
 ˓ܰ𝑎˄ = 𝑉 ೚ˇ∙𝐾೛𝑄эˍ೎ˆ = ଵ଼଼ଵ଻ସ∙ଵ,ଵହଵଵ଼ଶ଺଴ = ʹ               (2.7) 

 
ɝɞɟ Vɝoɞ – ɝoɞoɜoɣ oɛɴɟɦ ɛɭɪɟɧɢɹ (ɲɩɦ/ɝoɞ); 

Ʉɪ = 1,15 - ɤoɷɮɮɢɰɢɟɧɬ ɪɟɡɟɪɜa, ɭɱɢɬɵɜaɸɳɢɣ ɧaɯoɠɞɟɧɢɟ ɦaɲɢɧɵ ɧa 
ɤaɩɢɬaɥɶɧoɦ ɪɟɦoɧɬɟ. 

 𝑉௢ˇ = 𝐴ˆ೚ˇ.˒˓λ∙γ˒ = ଷସ଺ଶସ଴଴,ସ଺∙ସ = ͳͺͺͳ͹Ͷ             (2.8) 

 
ɝɞɟ Aɝoɞ.ɩɪ = 346240 ɬ/ɝoɞ – ɝoɞoɜoɣ oɛɴɟɦ ɩɪoɯoɞɱɟcɤɢɯ ɪaɛoɬ; 

λ = 0,46 – ɡɧaɱɟɧɢɟ ɜɵɯoɞa ɪɭɞɵ c 1ɦ ɲɩɭɪa; 
γɩ = 4 ɬ/ɦ3 – oɛɴɟɦɧaɹ ɩɥoɬɧocɬɶ ɩoɪoɞɵ. 
 
Ⱦɥɹ ɛɭɪɟɧɢɹ ɪaɡɝɪɭɡoɱɧɵɯ ɲɩɭɪoɜ ɢ ɩɟɪɟɤɪɟɩɥɟɧɢɹ ɜɵɪaɛoɬoɤ - ɧɭɠɧo 

ɞɜɟ ɛɭɪoɜɵɟ ɦaɲɢɧɵ ɬɢɩa ȼoomɟɝ 282. 
 
ɂɧɜɟɧɬaɪɧɵɣ ɩaɪɤ ɭcɬaɧoɜoɤ ȼoomɟɝ 282, ɟɞ. 
 ˋܰː˅ = ே೎˒𝐾ˆ = ଷ଴,଼ହ = Ͷ    (2.9) 

= 
ɝɞɟ Ʉɝ = 0,85 – ɤoɷɮɮɢɰɢɟɧɬ ɝoɬoɜɧocɬɢ ɦaɲɢɧɵ. 

Cɩɢcoɱɧoɟ ɤoɥɢɱɟcɬɜo ɛɭɪoɜɵɯ ɭcɬaɧoɜoɤ ɬɢɩa ȼoomɟɝ 282 cocɬaɜɢɬ:    
Ncɩ= 3 ɟɞ. 
 

2.2.1.2 Oɱɢcɬɧɵɟ ɪaɛoɬɵ  
 
Ɍɟɯɧɢɱɟcɤaɹ ɩɪoɢɡɜoɞɢɬɟɥɶɧocɬɶ ɍȻɒ – 532Ⱦ, ɲɩɦ/ɱ 

ɇa ɞaɧɧoɣ ɭcɬaɧoɜɤɟ ɢcɩoɥɶɡɭɟɬcɹ ɝɢɞɪaɜɥɢɱɟcɤɢɣ ɩɟɪɮoɪaɬoɪ ȽȻȽ ɦaɪɤɢ 
501A-07.04.0140 
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Ɍaɛɥɢɰa 2.3 - Ɍɟɯɧɢɱɟcɤɢɟ ɯaɪaɤɬɟɪɢcɬɢɤɢ ɝɢɞɪaɜɥɢɱɟcɤoɝo ɩɟɪɮoɪaɬoɪa ȽȻȽ 
ɦaɪɤɢ 501A-07.04.0140 

ɗɧɟɪɝɢɹ ɭɞaɪa 108 Ⱦɠ 
ɑacɬoɬa ɭɞaɪoɜ 250 Ƚɰ 
Ɋacɯoɞ ɜoɡɞɭɯa  13,6 ɦ3/ɦɢɧ 

Ⱦaɜɥɟɧɢɟ cɠaɬoɝo ɜoɡɞɭɯa 0,5 ɇɦ 
Ɋacɯoɞ ɩɪoɦɵɜoɱɧoɣ ɜoɞɵ 15 ɥ/c 

 
 𝑄௠𝑒𝑥 = ଺଴𝑡˄˖˓+𝑡˅೎˒೚ˏ = ଺଴଴,଼+ଵ,ଶ = ͵Ͳ              (2.10) 

 
ɝɞɟ tɛɭɪ - ɜɪɟɦɹ ɛɭɪɟɧɢɹ ɲɩɭɪa ɞɥɢɧoɣ 1 ɦ, ɦɢɧ 

tɜcɩoɦ - ɜcɩoɦoɝaɬɟɥɶɧoɟ ɜɪɟɦɹ, ɧɭɠɧoɟ ɞɥɹ ɛɭɪɟɧɢɹ ɲɩɭɪa ɞɥɢɧoɣ 1 ɦ, 
ɦɢɧ; 

tɜcɩoɦ = tɦaɧ + tox + tK = 0,5 + 0,4 + 0,3 = 1,2     (2.11) 
ɝɞɟ tɦaɧ = 0,5 ɦɢɧ – ɜɪɟɦɹ ɦaɧɟɜɪoɜ ɦaɲɢɧɵ, cɜɹɡaɧɧoɟ c ɟɟ ɭcɬaɧoɜɤoɣ ɢ 
ɩɟɪɟɭcɬaɧoɜɤoɣ; 

tox = 0,4 ɦɢɧ - ɜɪɟɦɹ oɛɪaɬɧoɝo ɯoɞa ɛɭɪoɜoɣ ɦaɲɢɧɵ oɬɧɟcɟɧɧoɟ ɤ 1 ɦ 
ɲɩɭɪa;  

tK = 0,3 ɦɢɧ - ɜɪɟɦɹ ɧa ɡaɦɟɧɭ ɤoɪoɧoɤ. 
˓˖˄ݐ  = ଵ𝑉 ˈх∙ே∙𝐾బ = ଵ଴,଼∙ଶ∙଴,଼ = Ͳ,ͺ                 (2.12) 

 
ɝɞɟ N = 2 - ɱɢcɥo ɛɭɪɢɥɶɧɵɯ ɦaɲɢɧ ɧa ɭcɬaɧoɜɤɟ; 

Ʉo = 0,8 - ɤoɷɮɮɢɰɢɟɧɬ oɞɧoɜɪɟɦɟɧɧoɣ ɪaɛoɬɵ ɞɜɭɯ ɦaɧɢɩɭɥɹɬoɪoɜ; 
Vɦɟɯ - ɦɟɯaɧɢɱɟcɤaɹ cɤoɪocɬɶ ɛɭɪɟɧɢɹ, 

ɦɢɧ 𝑉 ˈх = ͳͲͲ ∙ ሺʹͲ − 𝑓ሻ = ͳͲͲ ∙ ሺʹͲ − ͳʹሻ = ͺͲͲ ˏˏ/ˏˋː  (2.13) 
 

ɝɞɟ f = ɤoɷɮɮɢɰɢɟɧɬ ɤɪɟɩocɬɢ ɝoɪɧoɣ ɦaccɵ ɩo ɲɤaɥɟ ɉɪoɬoɞɶɹɤoɧoɜa =12. 

ɗɤcɩɥɭaɬaɰɢoɧɧaɹ cɦɟɧɧaɹ ɩɪoɢɡɜoɞɢɬɟɥɶɧocɬɶ ɍȻɒ–532Ⱦ, 

  ɲɩɦ/cɦɟɧɭ 

 𝑄эˍ𝑐 = 𝑇−ሺ𝑡˒ˊ+𝑡˒భ́ +𝑡బ+𝑡˅ˊ˓ሻ𝑡˄˖˓+𝑡˅೎˒೚ˏ = ସଶ଴−ሺଵ଴,ହ+ସଵ,ଷ+ସଶ+ହ଴,ସሻ଴,଼+ଵ,ଶ = ͳ͵ͺ   (2.14) 

 
ɝɞɟ Ɍ = 420 ɦɢɧ – ɩɪoɞoɥɠɢɬɟɥɶɧocɬɶ  ɪaɛoɱɟɣ cɦɟɧɵ; 

tɩɡ=10,5 ɦɢɧ – ɜɪɟɦɹ  oɛɳɢɯ ɩoɞɝoɬoɜɢɬɟɥɶɧɵɯ ɢ ɡaɤɥɸɱɢɬɟɥɶɧɵɯ 
oɩɟɪaɰɢɣ ɡa cɦɟɧɭ (2,5 % oɬ 420 ɦɢɧ); 

tɩɡ1=41,3 ɦɢɧ (9,5 % oɬ 420 ɦɢɧ); 
to=42 ɦɢɧ - ɜɪɟɦɹ oɬɞɵɯa ɛɭɪɢɥɶɳɢɤa (10 % oɬ 420 ɦɢɧ); 
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tɜɡɪ=50,4 ɦɢɧ - ɜɪɟɦɹ ɧa ɬɟɯɧoɥoɝɢɱɟcɤɢɣ ɩɟɪɟɪɵɜ, cɜɹɡaɧɧɵɣ c ɜɟɞɟɧɢɟɦ 
ɜɡɪɵɜɧɵɯ ɪaɛoɬ (12 % oɬ 420 ɦɢɧ) 

 
Ƚoɞoɜaɹ ɷɤcɩɥɭaɬaɰɢoɧɧaɹ ɩɪoɢɡɜoɞɢɬɟɥɶɧocɬɶ ɭcɬaɧoɜɤɢ ȼoomɟɝ 

353ɇ, ɲɩɦ/ɝoɞ 
 𝑄эˍ𝑐ˆ = 𝑄эˍ𝑐 ∙ (𝐻 − 𝑛௣) ∙ ݏ = ͳ͵ͺ ∙ ሺ͵Ͳͷ − Ͷͷሻ ∙ ͵ = ͳͻ͵ͷ͸Ͳ            (2.15) 
 

ɝɞɟ ɇ = 305 - ɤoɥɢɱɟcɬɜo ɪaɛoɱɢɯ ɞɧɟɣ ɦaɲɢɧɵ ɜ ɝoɞɭ; 
nɪ = 45 - ɱɢcɥo ɪɟɦoɧɬɧɵɯ ɞɧɟɣ ɭcɬaɧoɜɤɢ ɜ ɝoɞɭ; 
s = 3 - ɱɢcɥo cɦɟɧ ɜ cɭɬɤɢ. 
 
Ɋaɛoɱɢɣ ɩaɪɤ ɭcɬaɧoɜoɤ ɍȻɒ – 532Ⱦ, ɟɞ 
 ˓ܰ𝑎˄ = 𝑉 ೚ˇ∙𝐾೛𝑄эˍ೎ˆ = ଵଷହ଼଺ଽ଺∙ଵ,ଵହଵଽଷହ଺଴ = ͺ              (2.16) 

 
ɝɞɟ Vɝoɞ – ɝoɞoɜoɣ oɛɴɟɦ ɛɭɪɟɧɢɹ (ɲɩɦ/ɝoɞ); 

Ʉɪ = 1,15 - ɤoɷɮɮɢɰɢɟɧɬ ɪɟɡɟɪɜa, ɭɱɢɬɵɜaɸɳɢɣ ɧaɯoɠɞɟɧɢɟ ɦaɲɢɧɵ ɧa 
ɤaɩɢɬaɥɶɧoɦ ɪɟɦoɧɬɟ. 

 𝑉௢ˇ = 𝐴ˆ೚ˇ.˒˓λ∙γ˒ = ଶହ଴଴଴଴଴଴,ସ଺∙ସ = ͳ͵ͷͺ͸ͻ͸             

(2.17) 
 

ɝɞɟ Aɝoɞ. = 2500000 ɬ/ɝoɞ – ɝoɞoɜaɹ ɩɪoɢɡɜoɞɢɬɟɥɶɧocɬɶ ɪɭɞɧɢɤa; 
λ = 0,46 – ɡɧaɱɟɧɢɟ ɜɵɯoɞa ɪɭɞɵ c 1ɦ ɲɩɭɪa; 
γɩ = 4 ɬ/ɦ3 – oɛɴɟɦɧaɹ ɩɥoɬɧocɬɶ ɪɭɞɵ. 
 
ɂɧɜɟɧɬaɪɧɵɣ ɩaɪɤ ɭcɬaɧoɜoɤ ɍȻɒ – 532Ⱦ, ɟɞ. 
 ˋܰː˅ = ே˓𝑎˄𝐾ˆ = ଼଴,଼ହ = ͻ    (2.18) 

 
ɝɞɟ Ʉɝ = 0,8 – ɤoɷɮɮɢɰɢɟɧɬ ɝoɬoɜɧocɬɢ ɦaɲɢɧɵ. 

Oɛɳɢɣ ɩaɪɤ ɛɭɪoɜɵɯ ɭcɬaɧoɜoɤ cocɬaɜɢɬ 13 ɟɞ. 
 

2.3 ɉɪɢɦɟɧɹɟɦɵɟ ɛɭɪoɜɵɟ ɤoɪoɧɤɢ  
 

ȼ ɝoɪɧoɞoɛɵɜaɸɳɟɣ ɩɪoɦɵɲɥɟɧɧocɬɢ ɩɪɢɦɟɧɹɸɬcɹ ɝɥaɜɧɵɦ oɛɪaɡoɦ 
cocɬaɜɧɵɟ ɛɭɪɵ co cɴɟɦɧɵɦɢ ɤoɪoɧɤaɦɢ, aɪɦɢɪoɜaɧɧɵɟ ɬɜɟɪɞɵɦɢ cɩɥaɜaɦɢ. 
Ʉoɪoɧɤɢ ɜɵɩɭcɤaɸɬcɹ cɥɟɞɭɸɳɢɯ ɬɢɩoɜ: ɞoɥoɬɱaɬɵɟ ɩɥacɬɢɧɱaɬɵɟ (ɄȾɉ), 
ɞoɥoɬɱaɬɵɟ ɲɬɵɪɟɜɵɟ (ɄȾɒ), ɬɪɟɯɩɟɪɵɟ ɩɥacɬɢɧɱaɬɵɟ (ɄɌɉ), ɬɪɟɯɩɟɪɵɟ 
ɲɬɵɪɟɜɵɟ (ɄɌɒ), ɤɪɟcɬoɜɵɟ ɲɬɵɪɟɜɵɟ (ɄɄɒ), ɏ-oɛɪaɡɧɵɟ ɩɥacɬɢɧɱaɬɵɟ 
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(Ʉɏɉ), ɏ-oɛɪaɡɧɵɟ ɲɬɵɪɟɜɵɟ (Ʉɏɒ) ɢ ɤoɪoɧɤɢ oɞɧoɪaɡoɜɵɟ ɲɬɵɪɟɜɵɟ 
(ɄOɒ). Ʉoɪoɧɤɢ ɢɡɝoɬoɜɥɹɸɬcɹ ɧaɪɭɠɧɵɦ ɞɢaɦɟɬɪoɦ oɬ 28 ɞo 85 ɦɦ. 

Ʉoɪoɧɤɢ, aɪɦɢɪoɜaɧɧɵɟ ɲɬɵɪɹɦɢ cɮɟɪɢɱɟcɤoɣ ɮoɪɦɵ, 
caɦoɡaɬaɱɢɜaɸɳɢɟcɹ. ȼ ɩɪoɰɟccɟ ɛɭɪɟɧɢɹ ɭ ɧɢɯ ɢcɬɢɪaɟɬcɹ ɦaɬɪɢɰa ɢ 
oɛɧaɠaɟɬcɹ ɬɜɟɪɞɵɣ cɩɥaɜ. Oɧɢ ɹɜɥɹɸɬcɹ ɢɧcɬɪɭɦɟɧɬoɦ oɞɧoɪaɡoɜoɝo 
ɢcɩoɥɶɡoɜaɧɢɹ. Ocɬaɥɶɧɵɟ ɬɢɩɵ ɤoɪoɧoɤ ɩoɞɥɟɠaɬ ɡaɬoɱɤɟ ɩocɥɟ ɡaɬɭɩɥɟɧɢɹ. 

ȼ ɪaɡɪaɛoɬaɧɧoɦ ɞɢɩɥoɦɧoɦ ɩɪoɟɤɬɟ ɩɪɢɦɟɧɹɟɦ ɞoɥoɬɱaɬɵɟ ɤoɪoɧɤɢ c 
ɩɪɹɦoɭɝoɥɶɧɵɦɢ ɩɥacɬɢɧɤaɦɢ, ɬaɤ ɤaɤ oɧɢ ɧaɢɛoɥɟɟ ɩoɞɯoɞɹɬ ɞɥɹ ɛɭɪɟɧɢɹ 
ɤɪɟɩɤɢɯ ɢ ɜɹɡɤɢɯ ɩoɪoɞ oɩɪɟɞɟɥɹɟɬcɹ ɩo ȽOCɌ 17196-71. 
 

2.4 0ɛocɧoɜaɧɢɟ ɢ ɜɵɛoɪ oɛoɪɭɞoɜaɧɢɹ ɞɥɹ ɞocɬaɜɤɢ ɩoɝɪɭɡɤɢ 
ɝoɪɧoɣ ɦaccɵ 

 
Oɛoɪɭɞoɜaɧɢɟ ɜɵɛɢɪaɟɦ ɩo cɥɟɞɭɸɳɢɦ ɤɪɢɬɟɪɢɹɦ: 

1. Oɛɟcɩɟɱɟɧɢɟ ɡaɞaɧɧoɣ ɩɪoɢɡɜoɞɢɬɟɥɶɧocɬɢ; 
2. Ɇoɛɢɥɶɧocɬɶ; 
3. Ɇoɳɧocɬɶ; 
4. ɇaɞɟɠɧocɬɶ; 
5. Ȼɟɡoɩacɧocɬɶ. 

ȼɵɛoɪ oɩɬɢɦaɥɶɧoɝo ɜaɪɢaɧɬa ɞocɬaɜɤɢ ɪɭɞɵ oɩɪɟɞɟɥɹɟɬcɹ 
ɬɟɯɧɢɱɟcɤɢɦ ɪacɱɟɬoɦ ɢ ɩɪɟɞcɬaɜɥɟɧ ɧɢɠɟ. 

Ⱦɥɹ ɭcɥoɜɢɣ ɩɪoɟɤɬɢɪɭɟɦoɝo ɪɭɞɧɢɤa ɩɪɟɞɜaɪɢɬɟɥɶɧo ɩɪɢɧɢɦaɸɬcɹ 
ɩoɝɪɭɡoɱɧo-ɞocɬaɜoɱɧɵɟ ɦaɲɢɧɵ. Ⱦaɧɧɵɟ ɦaɲɢɧɵ ɩɪɟɞɧaɡɧaɱɟɧɵ ɞɥɹ 
ɩoɝɪɭɡɤɢ ɢ ɬɪaɧcɩoɪɬɢɪoɜaɧɢɹ oɬɛɢɬoɣ ɝoɪɧoɣ ɦaccɵ, ɩoɝɪɭɡɤɢ ɟё ɜ 
ɪɭɞocɩɭcɤɢ (ɬɪaɧcɩoɪɬɧɵɟ cɪɟɞcɬɜa), a ɬaɤɠɟ ɜɵɩoɥɧɟɧɢɹ ɪaɛoɬ ɩo ɡaɱɢcɬɤɟ ɢ 
ɭcɬɪoɣcɬɜɭ ɞoɪoɝ, ɞocɬaɜɤɟ oɛoɪɭɞoɜaɧɢɹ ɢ ɦaɬɟɪɢaɥoɜ. 

Ocoɛɟɧɧocɬɹɦɢ coɜɪɟɦɟɧɧɵɯ ɦoɳɧɵɯ ɦaɲɢɧ ɞaɧɧoɝo ɬɢɩa ɹɜɥɹɸɬcɹ 
ɭɧɢɜɟɪcaɥɶɧocɬɶ (ɜoɡɦoɠɧocɬɶ ɜɵɩoɥɧɟɧɢɹ ɧɟcɤoɥɶɤɢɯ ocɧoɜɧɵɯ ɢ 
ɜcɩoɦoɝaɬɟɥɶɧɵɯ ɮɭɧɤɰɢɣ), ɩɧɟɜɦoɲɢɧɧɵɣ ɯoɞ ɢ ɞɢɡɟɥɶɧɵɣ ɩɪɢɜoɞ. 

ɒɢɪoɤoɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɩoɝɪɭɡoɱɧo-ɞocɬaɜoɱɧɵɯ ɦaɲɢɧaɯ ɩoɥɭɱɢɥ 
ɞɢɡɟɥɶɧɵɣ ɩɪɢɜoɞ. Ɇaɲɢɧɵ c ȾȼC oɛɥaɞaɸɬ ɛoɥɶɲoɣ ɦoɳɧocɬɶɸ, 
ɷɤoɧoɦɢɱɧocɬɶɸ, ɩɪocɬɵ ɩo ɤoɧcɬɪɭɤɰɢɢ, oɛɟcɩɟɱɢɜaɸɬ ɥɟɝɤocɬɶ ɭɩɪaɜɥɟɧɢɹ 
ɢ ɩɥaɜɧocɬɶ ɪɟɝɭɥɢɪoɜɤɢ cɤoɪocɬɟɣ ɜ ɲɢɪoɤoɦ ɞɢaɩaɡoɧɟ. Ⱦɢɡɟɥɶɧɵɣ ɩɪɢɜoɞ 
ɯoɪoɲo ɩɪɢcɩocoɛɥɟɧ ɞɥɹ ɪaɛoɬɵ ɜ ɭcɥoɜɢɹɯ ɢɡɦɟɧɹɸɳɢɯcɹ ɧaɝɪɭɡoɤ. 
Ocɧoɜɧoɟ   ɩɪɟɢɦɭɳɟcɬɜo ɞaɧɧoɝo ɩɪɢɜoɞa ɩɟɪɟɞ ɷɥɟɤɬɪɢɱɟcɤɢɦ - 
ɧɟɡaɜɢcɢɦocɬɶ oɬ ɢcɬoɱɧɢɤa ɷɥɟɤɬɪoɷɧɟɪɝɢɢ. Ȼoɥɶɲɢɦɢ ɧɟɞocɬaɬɤaɦɢ 
ɬɪaɧcɩoɪɬɢɪoɜɤɢ ɩoɥɟɡɧoɝo ɢcɤoɩaɟɦoɝo ɦaɲɢɧaɦɢ c ȾȼC ɹɜɥɹɸɬcɹ, ɜo-
ɩɟɪɜɵɯ, oɛɪaɡoɜaɧɢɟ ɬoɤcɢɱɧɵɯ ɝaɡoɜ ɩɪɢ cɝoɪaɧɢɢ ɬoɩɥɢɜa, ɬɪɟɛɭɸɳɟɟ 
cɩɟɰɢaɥɶɧɵɯ ɦɟɪ ɩo ɧɟɣɬɪaɥɢɡaɰɢɢ ɢ oɛɟɡɜɪɟɠɢɜaɧɢɸ, ɢ, ɜo-ɜɬoɪɵɯ, 
ɧɟoɛɯoɞɢɦocɬɶ oɪɝaɧɢɡaɰɢɢ ɩoɞɡɟɦɧɵɯ ɡaɩɪaɜoɱɧɵɯ ɩɭɧɤɬoɜ, a ɜ oɬɞɟɥɶɧɵɯ 
cɥɭɱaɹɯ ɭcɬɪoɣcɬɜa ɩoɞɡɟɦɧɵɯ cɤɥaɞoɜ ɝoɪɸɱɟ-cɦaɡoɱɧɵɯ ɦaɬɟɪɢaɥoɜ ɢ 
ɪɟɦoɧɬɧɵɯ ɦacɬɟɪcɤɢɯ. 

Ɇoɞɟɥɢ ɦaɲɢɧ, cɧaɛɠɟɧɧɵɟ ɷɥɟɤɬɪoɞɜɢɝaɬɟɥɹɦɢ, ɩɢɬaɸɬcɹ oɬ 
ɤaɛɟɥɶɧoɣ cɟɬɢ ɤaɛɟɥɟɦ, ɧaɦoɬaɧɧɵɦ ɧa ɛaɪaɛaɧɟ oɬ ɬɪoɥɥɟɹ ɢɥɢ ɜ ɢɯ 
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ɤoɦɛɢɧaɰɢɢ. ȼ cɜɹɡɢ c ɷɬɢɦ, cɧɢɠaɟɬcɹ ɦaɧёɜɪɟɧɧocɬɶ ɦaɲɢɧ, ɛɟɡoɩacɧocɬɶ 
oɛcɥɭɠɢɜaɸɳɟɝo ɩɟɪcoɧaɥa, ɢ, ɤaɤ cɥɟɞcɬɜɢɟ, ɩɪoɢɡɜoɞɢɬɟɥɶɧocɬɶ. 

ɉɧɟɜɦaɬɢɱɟcɤɢɣ ɩɪɢɜoɞ ɩɢɬaɟɬcɹ ɱɟɪɟɡ ɲɥaɧɝ, ɱɬo cɧɢɠaɟɬ cɤoɪocɬɶ 
ɦaɲɢɧ, oɧ ɢɦɟɟɬ ɧɟɜɵcoɤɢɣ ɄɉȾ ɢ ɢcɩoɥɶɡɭɟɬcɹ ɥɢɲɶ ɞɥɹ ɦaɲɢɧ ɥɟɝɤoɝo 
ɤɥacca c  ɧɟɛoɥɶɲɢɦ ɪaɞɢɭcoɦ ɞɟɣcɬɜɢɹ. 

Cɪaɜɧɢɜaɹ ɬɟɯɧɢɱɟcɤɢɟ ɯaɪaɤɬɟɪɢcɬɢɤɢ oɞɧoɬɢɩɧɵɯ ɦaɲɢɧ, 
ɩɪoɢɡɜoɞɢɦ ɜɵɛoɪ ɩoɝɪɭɡoɱɧo-ɞocɬaɜoɱɧoɝo oɛoɪɭɞoɜaɧɢɹ (ɬaɛɥɢɰa 5). 

 
Ɍaɛɥɢɰa 2.4 - Ɍɟɯɧɢɱɟcɤɢɟ ɯaɪaɤɬɟɪɢcɬɢɤɢ ɉȾɆ  

ɉoɤaɡaɬɟɥɢ 
ɉoɝɪɭɡoɱɧo-ɞocɬaɜoɱɧaɹ ɦaɲɢɧa 

ɉȾ – 5 ɉȾ – 8 ST – 5R ST – 8BR 
Ƚɪɭɡoɩoɞɴɟɦɧocɬɶ, ɬ 5 8 5 8 
Oɛɴɟɦ ɤoɜɲa, ɦ3 2,5 3,5 2,7 4,1 
Cɤoɪocɬɶ ɩɟɪɟɞɜɢɠɟɧɢɹ, 
ɤɦ/ɱ 

16 – 20 20 25 23 

Ɇoɳɧocɬɶ ɞɜɢɝaɬɟɥɹ  110 140 136 270 
Ɋaɡɦɟɪɵ, ɦ: 
ɞɥɢɧa 
ɲɢɪɢɧa 
ɜɵcoɬa 

 
9000 
2500 
2500 

 
9600 
2500 
2500 

 
9000 
2438 
2300 

 
10312 
2489 
2591 

Ɇacca, ɬ.  22,4 28 23 30,7 
 
Ɇaɲɢɧɵ ɦaɪɤɢ ɉȾ ɩɪɢ ɬoɣ ɠɟ ɝɪɭɡoɩoɞɴɟɦɧocɬɢ ɭcɬɭɩaɸɬ ɢɦɩoɪɬɧɵɦ 

ɦaɲɢɧaɦ ɜ ɦoɳɧocɬɢ, cɤoɪocɬɢ ɩɟɪɟɞɜɢɠɟɧɢɹ ɢ oɛɴɟɦɟ ɝɪɭɡoɧɟcɭɳɟɝo 
oɪɝaɧa. ɉɪaɤɬɢɤa ɷɤcɩɥɭaɬaɰɢɢ ɡaɪɭɛɟɠɧɵɯ ɩoɝɪɭɡoɱɧo-ɞocɬaɜoɱɧɵɯ ɦaɲɢɧ 
ɧa ɪɭɞɧɢɤaɯ ɰɜɟɬɧoɣ ɦɟɬaɥɥɭɪɝɢɢ ɞoɤaɡaɥa ɢɯ ɩɪɟɢɦɭɳɟcɬɜo ɩɟɪɟɞ 
oɬɟɱɟcɬɜɟɧɧɵɦɢ ɦaɲɢɧaɦɢ ɩoɞoɛɧoɝo ɬɢɩa. ɉɪɢ ɩɪoɱɢɯ ɪaɜɧɵɯ ɭcɥoɜɢɹɯ 
ɞocɬoɢɧcɬɜa ɩɟɪɜɵɯ: ɛɟɡoɬɤaɡɧocɬɶ ɪaɛoɬɵ, ɪɟɦoɧɬoɩɪɢɝoɞɧocɬɶ, 
ɧaɞɟɠɧocɬɶ.ɍɦɟɧɶɲɟɧɢɟ ɷɬɢɯ ɤaɱɟcɬɜ oɛɪaɬɧo ɩɪoɩoɪɰɢoɧaɥɶɧo ɜɟɞɟɬ ɤ 
ɭɜɟɥɢɱɟɧɢɸ ɪaɛoɱɟɝo ɩaɪɤa ɦaɲɢɧ. 

 

2.5 Ɋacɱɟɬ ɤoɥɢɱɟcɬɜa ɢ ɩɪoɢɡɜoɞɢɬɟɥɶɧocɬɢ ɤoɜɲoɜɵɯ ɉȾɆ 

 

2.5.1 ɉɪoɯoɞɱɟcɤɢɟ ɪaɛoɬɵ 

 
ɗɤcɩɥɭaɬaɰɢoɧɧaɹ cɦɟɧɧaɹ ɩɪoɢɡɜoɞɢɬɟɥɶɧocɬɶ ST – 5R, ɬ/cɦɟɧɭ 
 𝑄эˍ𝑐 = ଷ଺଴଴∙ா∙𝑇∙𝛾∙𝐾య𝑡˒೚ˆ˓+𝑡ˇ˅ˋˉ+𝑡˓𝑎ˊˆ˓ = ଷ଺଴଴∙ଶ,଻∙଻∙ସ∙଴,ଽହଵସ+ଵହ଺+ଵହ = ͳ͵ͻ͹              (2.19) 

 
ɝɞɟ ȿ = 2,7 ɦ3 – ɜɦɟcɬɢɦocɬɶ ɤoɜɲa ɦaɲɢɧɵ; 

Ɍ = 7 ɱ - ɩɪoɞoɥɠɢɬɟɥɶɧocɬɶ ɪaɛoɬɵ ɦaɲɢɧɵ ɜ ɬɟɱɟɧɢɟ cɦɟɧɵ; 
γ = 4 – oɛɴɟɦɧaɹ ɩɥoɬɧocɬɶ ɩoɪoɞɵ;  
tɪaɡɝ  10…20 c; 
tɩoɝɪ – ɜɪɟɦɹ ɩoɝɪɭɡɤɢ, c. 
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tɩoɝɪ = tɰɄɧɄɦaɧɄɪɟɦ = 81,21,31,1  14     (2.20) 

 
ɝɞɟ tɰ – ɜɪɟɦɹ ɰɢɤɥa ɱɟɪɩaɧɢɹ ɤoɜɲa, c; 

Ʉɧ – ɤoɷɮɮɢɰɢɟɧɬ ɧaɩoɥɧɟɧɢɹ ɤoɜɲa; 
Ʉɦaɧ – ɤoɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜaɸɳɢɣ ɦaɧёɜɪ ɦaɲɢɧɵ ɩɟɪɟɞ 

ɪɭɞocɩɭcɤoɦ ɜ ɡaɛoɟ; 
Ʉɪɟɦ – ɜɪɟɦɹ ɧa ɪɟɦoɧɬ, cɦaɡɤɭ ɢ ɪɟɝɭɥɢɪoɜɤɭ ɦaɲɢɧɵ ɜ ɡaɛoɟ. 
tɞɜɢɠ – ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ ɦaɲɢɧɵ oɬ ɡaɛoɹ ɞo ɩɭɧɤɬa ɪaɡɝɪɭɡɤɢ ɢ oɛɪaɬɧo. 
 
tɞɜɢɠ=3600L(1/Vɝɪ +1/Vɩoɪ)Ʉɞɜ=36000,2(1/10+1/15)1,3 156 (2.21)  

 
ɝɞɟ L  0,20 ɤɦ – ɞɥɢɧa oɬɤaɬɤɢ ɪɭɞɵ; 

Vɝɪ  10 ɤɦ/ɱ – cɤoɪocɬɶ ɦaɲɢɧɵ ɜ ɝɪɭɡoɜoɦ ɧaɩɪaɜɥɟɧɢɢ; 
Vɩoɪ  15 ɤɦ/ɱ – cɤoɪocɬɶ ɦaɲɢɧɵ ɜ ɩoɪoɠɧɹɤoɜoɦ ɧaɩɪaɜɥɟɧɢɢ; 
Ʉɞɜ =1,25…1,3 – ɤoɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜaɸɳɢɣ ɧɟɪaɜɧoɦɟɪɧocɬɶ 

ɞɜɢɠɟɧɢɹ ɦaɲɢɧɵ. 
 
Ƚoɞoɜaɹ ɷɤcɩɥɭaɬaɰɢoɧɧaɹ ɩɪoɢɡɜoɞɢɬɟɥɶɧocɬɶ ST – 5R, ɬ/ɝoɞ 
 𝑄эˍ𝑐ˆ = 𝑄эˍ𝑐 ∙ (𝐻 ∙ 𝑛௣) ∙ ݏ = ͳͶͲͲ ∙ ሺ͵Ͳͷ − Ͷͷሻ ∙ ͵ = ͳͲͻʹͲͲͲ (2.22) 

 
ɝɞɟ ɇ = 305 - ɤoɥɢɱɟcɬɜo ɪaɛoɱɢɯ ɞɧɟɣ ɦaɲɢɧɵ ɜ ɝoɞɭ; 

nɪ = 45 - ɱɢcɥo ɪɟɦoɧɬɧɵɯ ɞɧɟɣ ɭcɬaɧoɜɤɢ ɜ ɝoɞɭ; 
s = 3 - ɱɢcɥo cɦɟɧ ɜ cɭɬɤɢ.     
   
Cɩɢcoɱɧɵɣ  ɩaɪɤ ɦaɲɢɧ ST – 5R, ɟɞ. 
 𝑐ܰ˒ˋ𝑐 = 𝐴ˆ.˒˓∙𝐾೛𝑄эˍ೎ˆ = ଶହ଴଴଴଴଴∙ଵ,ଵହଵ଴ଽଶ଴଴଴ = ͵      (2.23)  

 
ɝɞɟ Ʉɪ = 1,15 – ɤoɷɮɮɢɰɢɟɧɬ ɪɟɡɟɪɜa, ɭɱɢɬɵɜaɸɳɢɣ ɧaɯoɠɞɟɧɢɟ ɦaɲɢɧɵ ɧa 
ɤaɩɢɬaɥɶɧoɦ ɪɟɦoɧɬɟ; 
 

Aɝ.ɩɪ =2500000 ɬ/ɝoɞ – ɝoɞoɜoɣ oɛɴɟɦ ɩɪoɯoɞɱɟcɤɢɯ ɪaɛoɬ. 
 
C ɭɱɟɬoɦ ɪaɛoɬ ɩo ɡaɱɢcɬɤɢ ɢ oɬcɵɩɤɢ ɬɪaɧcɩoɪɬɧɵɯ ɜɵɪaɛoɬoɤ ɢ 

ɭɤɥoɧoɜ, ɩoɞcɵɩɤɟ ɩɟɪɟɦɵɱɟɤ ɢ ɩɪoɱɢɯ ɜcɩoɦoɝaɬɟɥɶɧɵɯ ɪaɛoɬ ɩoɥɭɱaɟɦ 
ɩoɬɪɟɛɧoɟ ɤoɥɢɱɟcɬɜo ɉȾɆ  ST – 5R, ɟɞ. 

 𝑐ܰ˒ˋ𝑐 = ͵ ∙ ͳ,ʹ = Ͷ        (2.24) 
 
ɂɧɜɟɧɬaɪɧɵɣ ɩaɪɤ ɦaɲɢɧ ST – 5R, ɟɞ 
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ˋܰː˅ = ே೎˒ˋ೎𝐾ˆ = ସ଴,଼ହ = ͷ                  (2.25) 

 
ɝɞɟ Ʉɝ = 0,85 – ɤoɷɮɮɢɰɢɟɧɬ ɝoɬoɜɧocɬɢ ɦaɲɢɧɵ. 

 

2.5.2 Oɱɢcɬɧɵɟ ɪaɛoɬɵ 
 
ɗɤcɩɥɭaɬaɰɢoɧɧaɹ cɦɟɧɧaɹ ɩɪoɢɡɜoɞɢɬɟɥɶɧocɬɶ ST – 8BR, ɬ/cɦɟɧɭ 
 𝑄эˍ𝑐 = ଷ଺଴଴∙ா∙𝑇∙𝛾∙𝐾య𝑡˒೚ˆ˓+𝑡ˇ˅ˋˉ+𝑡˓𝑎ˊˆ˓ = ଷ଺଴଴∙ସ,ଵ∙଻∙ସ∙଴,ଽହଶଶ+଻଼+ଶ଴ = ͵ʹ͹ʹ     (2.26) 

 
ɝɞɟ ȿ = 4,1 ɦ3 – ɜɦɟcɬɢɦocɬɶ ɤoɜɲa ɦaɲɢɧɵ; 

Ɍ = 7 ɱ - ɩɪoɞoɥɠɢɬɟɥɶɧocɬɶ ɪaɛoɬɵ ɦaɲɢɧɵ ɜ ɬɟɱɟɧɢɟ cɦɟɧɵ; 
γ = 4 – oɛɴɟɦɧaɹ ɩɥoɬɧocɬɶ ɩoɪoɞɵ;  
tɪaɡɝ  10…20 c; 
tɩoɝɪ – ɜɪɟɦɹ ɩoɝɪɭɡɤɢ, c. 
 
tɩoɝɪ = tɰɄɧɄɦaɧɄɪɟɦ = 101,21,51,2  22     (2.27) 

ɝɞɟ tɰ – ɜɪɟɦɹ ɰɢɤɥa ɱɟɪɩaɧɢɹ ɤoɜɲa, c; 
Ʉɧ – ɤoɷɮɮɢɰɢɟɧɬ ɧaɩoɥɧɟɧɢɹ ɤoɜɲa; 
Ʉɦaɧ – ɤoɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜaɸɳɢɣ ɦaɧёɜɪ ɦaɲɢɧɵ ɩɟɪɟɞ 

ɪɭɞocɩɭcɤoɦ ɜ ɡaɛoɟ; 
Ʉɪɟɦ – ɜɪɟɦɹ ɧa ɪɟɦoɧɬ, cɦaɡɤɭ ɢ ɪɟɝɭɥɢɪoɜɤɭ ɦaɲɢɧɵ ɜ ɡaɛoɟ. 
tɞɜɢɠ – ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ ɦaɲɢɧɵ oɬ ɡaɛoɹ ɞo ɩɭɧɤɬa ɪaɡɝɪɭɡɤɢ ɢ oɛɪaɬɧo. 
 
tɞɜɢɠ=3600L(1/Vɝɪ +1/Vɩoɪ)Ʉɞɜ=36000,10(1/10+1/15)1,3  78 (2.28)  
 

ɝɞɟ L  0,10 ɤɦ – ɞɥɢɧa oɬɤaɬɤɢ ɪɭɞɵ; 
Vɝɪ  10 ɤɦ/ɱ – cɤoɪocɬɶ ɦaɲɢɧɵ ɜ ɝɪɭɡoɜoɦ ɧaɩɪaɜɥɟɧɢɢ; 
Vɩoɪ  15 ɤɦ/ɱ – cɤoɪocɬɶ ɦaɲɢɧɵ ɜ ɩoɪoɠɧɹɤoɜoɦ ɧaɩɪaɜɥɟɧɢɢ; 
Ʉɞɜ =1,25…1,3 – ɤoɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜaɸɳɢɣ ɧɟɪaɜɧoɦɟɪɧocɬɶ 

ɞɜɢɠɟɧɢɹ ɦaɲɢɧɵ. 
 
Ƚoɞoɜaɹ ɷɤcɩɥɭaɬaɰɢoɧɧaɹ ɩɪoɢɡɜoɞɢɬɟɥɶɧocɬɶ ST – 8BR, ɬ/ɝoɞ 
 𝑄эˍ𝑐ˆ = 𝑄эˍ𝑐 ∙ (𝐻 ∙ 𝑛௣) ∙ ݏ = ͵ʹ͹ʹ ∙ ሺ͵Ͳͷ − Ͷͷሻ ∙ ͵ = ʹͷͷʹͳ͸Ͳ         (2.29)  
 

ɝɞɟ ɇ = 305 - ɤoɥɢɱɟcɬɜo ɪaɛoɱɢɯ ɞɧɟɣ ɦaɲɢɧɵ ɜ ɝoɞɭ; 
nɪ = 45 - ɱɢcɥo ɪɟɦoɧɬɧɵɯ ɞɧɟɣ ɭcɬaɧoɜɤɢ ɜ ɝoɞɭ; 
s = 3 - ɱɢcɥo cɦɟɧ ɜ cɭɬɤɢ.     
   
Cɩɢcoɱɧɵɣ  ɩaɪɤ ɦaɲɢɧ ST – 8BR, ɟɞ. 
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 𝑐ܰ˒ˋ𝑐 = 𝐴ˆ.˒˓∙𝐾೛𝑄эˍ೎ˆ = ଶହ଴଴଴଴଴∙ଵ,ଵହଶହହଶଵ଺଴ = ʹ                (2.30) 

 
C ɭɱɟɬoɦ ɪaɛoɬ ɩo ɡaɱɢcɬɤɟ ɢ oɬcɵɩɤɟ oɱɢcɬɧɵɯ ɜɵɪaɛoɬoɤ, ɩoɞcɵɩɤɟ 

ɩɟɪɟɦɵɱɟɤ ɢ ɩɪoɱɢɯ ɜcɩoɦoɝaɬɟɥɶɧɵɯ ɪaɛoɬ ɩoɥɭɱaɟɦ ɩoɬɪɟɛɧoɟ ɤoɥɢɱɟcɬɜo 
ɉȾɆ ST – 8BR  

 𝑐ܰ˒ˋ𝑐 = ʹ ∙ ͳ,ʹ = ͵        (2.31) 
 

ɝɞɟ Ʉɪ = 1,15 – ɤoɷɮɮɢɰɢɟɧɬ ɪɟɡɟɪɜa, ɭɱɢɬɵɜaɸɳɢɣ ɧaɯoɠɞɟɧɢɟ ɦaɲɢɧɵ ɧa 
ɤaɩɢɬaɥɶɧoɦ ɪɟɦoɧɬɟ.  
 

ɂɧɜɟɧɬaɪɧɵɣ ɩaɪɤ ɦaɲɢɧ ST – 8ȼR, ɟɞ. 
 ˋܰː˅ = ே೎˒ˋ೎𝐾ˆ = ଷ଴,଼ହ = Ͷ                       (2.32) 

 
ɝɞɟ Ʉɝ = 0,85 – ɤoɷɮɮɢɰɢɟɧɬ ɝoɬoɜɧocɬɢ ɦaɲɢɧɵ. 

Oɛɳɢɣ ɩaɪɤ ɩoɝɪɭɡoɱɧo-ɞocɬaɜoɱɧɵɯ ɦaɲɢɧ cocɬaɜɢɬ 9 ɟɞ. 
 

2.6 Caɦoɯoɞɧoɟ oɛoɪɭɞoɜaɧɢɟ ɞɥɹ ɜcɩoɦoɝaɬɟɥɶɧɵɯ ɪaɛoɬ 

Ɇɧoɝooɛɪaɡɢɟ ɩɪɢɦɟɧɹɟɦɵɯ cɪɟɞcɬɜ ɜcɩoɦoɝaɬɟɥɶɧoɝo ɬɪaɧcɩoɪɬa 
oɛɭcɥoɜɥɟɧo ɛoɥɶɲɢɦ ɪaɡɧooɛɪaɡɢɟɦ ɩɟɪɟɜoɡɢɦɵɯ ɝɪɭɡoɜ, ɪaɡɥɢɱɧɵɯ ɩo 
ɮoɪɦɟ, ɪaɡɦɟɪaɦ ɢ ɦaccɟ, a ɬaɤ ɠɟ ɪaɡɧooɛɪaɡɢɟɦ ɝoɪɧoɬɟɯɧɢɱɟcɤɢɯ ɢ ɝoɪɧo-
ɝɟoɥoɝɢɱɟcɤɢɯ ɭcɥoɜɢɣ ɷɤcɩɥɭaɬaɰɢɢ. 

Ⱦɥɹ ɦɟɯaɧɢɡaɰɢɢ ɩɪɟɞɭcɦoɬɪɟɧɧɵɯ ɬɟɯɧoɥoɝɢɟɣ ɝoɪɧɵɯ ɪaɛoɬ 
ɜcɩoɦoɝaɬɟɥɶɧɵɯ oɩɟɪaɰɢɣ ɩɪɢɧɢɦaɟɦ ɤoɦɩɥɟɤc ɩoɞɡɟɦɧɵɯ caɦoɯoɞɧɵɯ 
ɦaɲɢɧ, ɛaɡɢɪɭɸɳɢɯcɹ ɧa caɦoɯoɞɧɵɯ ɲaccɢ ɝɪɭɡoɩoɞɴɟɦɧocɬɶɸ 6 ɬ ɢ 10 ɬ, 
ɤoɬoɪɵɟ ɜɵɩɭcɤaɸɬcɹ ɢɡɜɟcɬɧoɣ ɮɢɪɦoɣ Normet (Ɏɢɧɥɹɧɞɢɹ) 
cɩɟɰɢaɥɢɡɢɪɭɸɳɟɣcɹ ɧa ɜcɩoɦoɝaɬɟɥɶɧoɦ ɝoɪɧo-ɲaɯɬɧoɦ oɛoɪɭɞoɜaɧɢɢ. 

ȼcɟ ɞaɧɧɵɟ ɩo ɜcɩoɦoɝaɬɟɥɶɧoɦɭ oɛoɪɭɞoɜaɧɢɸ ɩɪɢɜɟɡɟɧɵ c 
ɩɪɟɞɩɪɢɹɬɢɹ aɧaɥoɝa ɩɪoɢɡɜoɞcɬɜɟɧɧoɣ ɩɪaɤɬɢɤɢ. 

- Ⱦɥɹ ɞocɬaɜɤɢ ɝɪaɧɭɥɢɪoɜaɧɧɵɯ ȼȼ ɢ ɡaɪɹɠaɧɢɹ ɲɩɭɪoɜ ɩɪɟɞɧaɡɧaɱɟɧa 
ɞɢɡɟɥɶɧaɹ ɦaɲɢɧa Charmec. 

Charmec – ɩɪɢɧɢɦaɟɦ  3 ɲɬ. 
- Ɇaɲɢɧɵ ɞɥɹ ɬoɪɤɪɟɬɢɪoɜaɧɢɹ ɝoɪɧɵɯ ɜɵɪaɛoɬoɤ: Spraymec 605. 

Ɇaɲɢɧa ɜɵɩɭcɤaɟɬcɹ ɜ ɞɜɭɯ ɢcɩoɥɧɟɧɢɹɯ: ɞɥɹ ɬoɪɤɪɟɬɢɪoɜaɧɢɹ cɭɯoɣ cɦɟcɶɸ 
(Spraymec 6050DP) ɢ ɝoɬoɜɵɦ ɪacɬɜoɪoɦ (Spraymec 6050 WPC).  

Spraymec 605 – ɩɪɢɧɢɦaɟɦ 4ɲɬ. 
- Ⱦɥɹ ɞocɬaɜɤɢ ɦaɬɟɪɢaɥoɜ ɢ ɪaɡɝɪɭɡɤɢ ɜ ɢɯ ɜ ɦaɲɢɧɵ ɩɪɢ ɜoɡɜɟɞɟɧɢɢ 

ɧaɛɪɵɡɝɛɟɬoɧɧoɣ ɤɪɟɩɢ ɜɵɩɭcɤaɟɬcɹ ɛɟɬoɧoɜoɡ Spraymec Ɇixer ɧa ɛaɡɟ ɲaccɢ 
ɝɪɭɡoɩoɞɴɟɦɧocɬɶɸ 10 ɬ ɢ ɦaɲɢɧɭ ɞɥɹ ɩɟɪɟɜoɡɤɢ cɭɯoɣ cɦɟcɢ Siloruck 804, 
ɛaɡɢɪɭɸɳɟɣcɹ ɧa ɲaccɢ ɝɪɭɡoɩoɞɴɟɦɧocɬɶɸ 6 ɬ. 

Spraymec mixer- ɩɪɢɧɢɦaɟɦ 3ɲɬ. 
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- Ɇaɲɢɧa Charmec-2K ɩɪɢɦɟɧɹɬɶcɹ ɜ ɤaɱɟcɬɜɟ ɤɪoɜɥɟoɛoɪoɱɧoɣ, ɩɪɢ 
ɭcɬaɧoɜɤɟ ɲɬaɧɝoɜoɣ ɤɪɟɩɢ, a ɬaɤɠɟ ɢcɩoɥɶɡoɜaɬɶcɹ ɩɪɢ ɜɵɩoɥɧɟɧɢɢ 
ɪaɡɥɢɱɧɵɯ ɩoɞɴɟɦɧɵɯ ɢ ɦoɧɬaɠɧɵɯ oɩɟɪaɰɢɣ. 

C11armec2K – ɩɪɢɧɢɦaɟɦ 4 ɲɬ. 
- Ɇaɲɢɧa Utimec ɞɥɹ ɩɟɪɟɜoɡɤɢ ɥɸɞɟɣ Rider, ɝɪɭɡoɜɭɸ aɜɬoɬɟɥɟɠɤɭ c 

ɤɪaɧoɦ Crane, ɞɥɹ ɜɵɩoɥɧɟɧɢɹ ɩoɞɴɟɦɧo-ɬɪaɧcɩoɪɬɧɵɯ oɩɟɪaɰɢɣ ɢ ɬoɩɥɢɜo 
ɦacɥoɡaɩɪaɜɳɢɤ, Lube. 

Rider – ɩɪɢɧɢɦaɟɦ 3ɲɬ. 
Crane – ɩɪɢɧɢɦaɟɦ 2ɲɬ. 
Lllbe – ɩɪɢɧɢɦaɟɦ 2ɲɬ. 
- Ɇaɲɢɧɵ ɞɥɹ ɲɬaɧɝoɜoɝo ɤɪɟɩɥɟɧɢɹ Robolt G395 
Robolt G395 – ɩɪɢɧɢɦaɟɦ 2ɲɬ. 
- Ɇaɲɢɧɵ ɞɥɹ ɞɪoɛɥɟɧɢɹ ɧɟɝaɛaɪɢɬoɜ (ɬɢɩa Cɤaɣɦɟɤ 800 Ȼɪɟɣɤɟɪ 

ɮɢɪɦɵ Ɍaɦɪoɤ) 
Cɤaɣɦɟɤ 800 – ɩɪɢɧɢɦaɟɦ 1 ɲɬ.  
Ȼɪɟɣɤɟɪ – ɩɪɢɧɢɦaɟɦ 1 ɲɬ. 

Ɍaɛɥɢɰa 2.5 - Ʉoɥɢɱɟcɬɜo caɦoɯoɞɧoɝo ɞɢɡɟɥɶɧoɝo oɛoɪɭɞoɜaɧɢɹ 
ɇaɢɦɟɧoɜaɧɢɟ Ʉoɥɢɱɟcɬɜo 

Ȼɭɪoɜɵɟ ɭcɬaɧoɜɤɢ 
ɩɪoɯoɞɱɟcɤɢɟ ɪaɛoɬɵ 
oɱɢcɬɧɵɟ ɪaɛoɬɵ 

 
4 
9 

ɉoɝɪɭɡoɱɧo-ɞocɬaɜoɱɧɵɟ ɦaɲɢɧɵ 
ɩɪoɯoɞɱɟcɤɢɟ ɪaɛoɬɵ 
oɱɢcɬɧɵɟ ɪaɛoɬɵ 

 
5 
4 

Ɇaɲɢɧɵ ɞɥɹ ɩɟɪɟɜoɡɤɢ ɥɸɞɟɣ 3 
Ɇaɲɢɧɵ ɞɥɹ ɞocɬaɜɤɢ ȼȼ  3 
Ɇaɲɢɧɵ ɞɥɹ ɞocɬaɜɤɢ ȽCɆ   2 
Ɇaɲɢɧɵ ɞɥɹ oɛoɪɤɢ ɤɪoɜɥɢ 4 
Ɇaɲɢɧɵ ɞɥɹ ɞocɬaɜɤɢ ɝɪɭɡoɜ ɢ ɦaɬɟɪɢaɥoɜ 2 
Ɇaɲɢɧɵ ɞɥɹ ɞɪoɛɥɟɧɢɹ ɧɟɝaɛaɪɢɬoɜ 2 
Ɇaɲɢɧɵ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɜɵɪaɛoɬoɤ 2 
ɂɬoɝo  40 

 

2.7 ɉɪaɜɢɥa ɬɟɯɧɢɱɟcɤoɣ ɷɤcɩɥɭaɬaɰɢɢ caɦoɯoɞɧoɝo ɞɢɡɟɥɶɧoɝo 
oɛoɪɭɞoɜaɧɢɹ 

 
Ⱦɥɹ ɬɟɯɧɢɱɟcɤoɝo oɛcɥɭɠɢɜaɧɢɹ ɢ ɬɟɤɭɳɟɝo ɪɟɦoɧɬa ɦaɥoɩoɞɜɢɠɧoɝo 

caɦoɯoɞɧoɝo oɛoɪɭɞoɜaɧɢɹ (ɩoɞɡɟɦɧɵɟ ɷɤcɤaɜaɬoɪɵ, ɩoɝɪɭɡoɱɧɵɟ ɦaɲɢɧɵ ɢ 
ɬ.ɞ.) ɢ ɢɯ ɪaɛoɬɵ ɧɟɩocɪɟɞcɬɜɟɧɧo ɧa ɦɟcɬaɯ, ɢcɩoɥɶɡɭɟɬcɹ ɧaɛoɪ 
ɩɟɪɟɞɜɢɠɧɵɯ ɪɟɦoɧɬɧɵɯ cɪɟɞcɬɜ: cocɬoɹɳɢɯ ɢɡ cɦoɧɬɢɪoɜaɧɧɵɯ ɧa 
ɩɧɟɜɦoɤoɥɟcɧoɦ ɯoɞɭ ɦacɬɟɪcɤoɣ co cɥɟcaɪɧɵɦ ɢ cɬaɧoɱɧɵɦ 
oɛoɪɭɞoɜaɧɢɟɦ, ɤɪaɧa ɝɪɭɡoɩoɞɴɟɦɧocɬɶɸ 5 ɬ, ɦacɥoɡaɩɪaɜɳɢɤa, ɩɥaɬɮoɪɦɵ 
co cɜaɪoɱɧɵɦ oɛoɪɭɞoɜaɧɢɟɦ ɢ ɦoɧɬaɠɧɵɦɢ ɩɪɢcɩocoɛɥɟɧɢɹɦɢ. 

Ʉoɦɩɥɟɤc cooɪɭɠɟɧɢɣ ɜ coɱɟɬaɧɢɢ c ɧaɛoɪoɦ ɩɟɪɟɞɜɢɠɧɵɯ ɪɟɦoɧɬɧɵɯ 
cɪɟɞcɬɜ oɛɟcɩɟɱɢɜaɟɬ ɜɵɩoɥɧɟɧɢɟ ɜ ɩoɞɡɟɦɧɵɯ ɭcɥoɜɢɹɯ ɜcɟɯ ɜɢɞoɜ ɪaɛoɬ ɩo 
ɬɟɯɧɢɱɟcɤoɦɭ oɛcɥɭɠɢɜaɧɢɸ caɦoɯoɞɧoɝo oɛoɪɭɞoɜaɧɢɹ, ɪaɡɥɢɱɧɵɯ 
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cɥɟcaɪɧɵɯ, cɜaɪoɱɧɵɯ, ɦoɧɬaɠɧo-cɛoɪoɱɧɵɯ ɢ ɷɥɟɤɬɪoɪɟɦoɧɬɧɵɯ ɪaɛoɬ ɜ 
cooɬɜɟɬcɬɜɢɢ c ɬɟɯɧɢɱɟcɤɢɦɢ ɬɪɟɛoɜaɧɢɹɦɢ ɩo ɷɤcɩɥɭaɬaɰɢɢ ɦaɲɢɧ. 

ȼɩɟɪɜɵɟ ɜ ɩɪaɤɬɢɤɟ ɩɪɟɞɭcɦoɬɪɟɧo ɢcɩoɥɶɡoɜaɧɢɟ ɡaɝɪɹɡɧɟɧɧoɣ ɜoɞɵ 
c ɩɪɟɞɜaɪɢɬɟɥɶɧoɣ oɱɢcɬɤoɣ ɟɟ oɬ ɝoɪɸɱɟ-cɦaɡoɱɧɵɯ ɦaɬɟɪɢaɥoɜ ɢ ɜɡɜɟcɢ ɜ 
ɩoɞɡɟɦɧɵɯ ɭcɥoɜɢɹɯ, ɞɥɹ ɱɟɝo ɜ ɝaɪaɠɟ ɩɪɢɦɟɧɟɧa cɯɟɦa ɮɥoɬaɰɢoɧɧoɣ 
oɱɢcɬɤɢ ɢ coɡɞaɧa ɤoɦɩaɤɬɧaɹ aɜɬoɦaɬɢɡɢɪoɜaɧɧaɹ ɭcɬaɧoɜɤa c 
ɜɵcoɤoɷɮɮɟɤɬɢɜɧoɣ oɱɢcɬɤoɣ ɜoɞɵ. ɗɬo ɩoɡɜoɥɢɥo ɢɡɛɟɠaɬɶ ɭcɬɪoɣcɬɜa 
cɩɟɰɢaɥɶɧɵɯ ɩoɞɡɟɦɧɵɯ ɧacocɧɵɯ ɭcɬaɧoɜoɤ ɞɥɹ ɜɵɞaɱɢ cɬoɱɧɵɯ ɜoɞ, 
ɡaɝɪɹɡɧɟɧɧɵɯ ɦacɥaɦɢ ɢ ɠɢɞɤɢɦ ɬoɩɥɢɜoɦ. 

Ɂaɩɪaɜɤa ɦaɲɢɧ ɝoɪɸɱɢɦ ɩɪoɢɡɜoɞɢɬcɹ ɢɡ ɬoɩɥɢɜoɪaɡɞaɬoɱɧoɣ ɤoɥoɧɤɢ 
ɜ cɩɟɰɢaɥɶɧoɦ ɩɭɧɤɬɟ, ɤoɬoɪɵɣ coɜɦɟɳaɟɬcɹ co cɤɥaɞoɦ ȽCɆ. Ƚoɪɸɱɟɟ ɧa 
cɤɥaɞ ɩoɞaɟɬcɹ c ɩoɜɟɪɯɧocɬɢ ɩo ɬoɩɥɢɜoɩɪoɩɭcɤɧoɣ cɤɜaɠɢɧɟ, ɭ ɤoɬoɪoɣ 
ɬaɤɠɟ ɩɪɟɞɭcɦoɬɪɟɧ cɤɥaɞ. 

ɉɟɪɢoɞɢɱɟcɤɢɣ ocɦoɬɪ ɜoɞɢɬɟɥɶ ɦaɲɢɧɵ ɜɵɩoɥɧɹɬ coɜɦɟcɬɧo co 
cɥɟcaɪɟɦ ɩo ɪɟɦoɧɬɭ. Oɧɢ ɩɪoɜoɞɹɬ ɪɟɜɢɡɢɸ ocɧoɜɧɵɯ ɭɡɥoɜ, ɭcɬɪaɧɹɸɬ 
ɧɟɢcɩɪaɜɧocɬɢ, ɡaɦɟɧɹɸɬ ɦacɥo ɜ ɪɟɞɭɤɬoɪaɯ, ɪɟaɝɟɧɬɵ ɞɥɹ oɱɢcɬɤɢ 
ɜɵɯɥoɩɧɵɯ ɝaɡoɜ ɞɢɡɟɥɶɧɵɯ ɞɜɢɝaɬɟɥɟɣ ɢ ɬ. ɞ. Ⱦɥɢɬɟɥɶɧocɬɶ ɩɟɪɢoɞɢɱɟcɤoɝo 
ocɦoɬɪa ɦaɲɢɧɵ oɤoɥo 2 ɱ. ȼoɡɧɢɤaɸɳɢɟ ɜ ɩɪoɰɟccɟ ɪaɛoɬɵ ɧɟɢcɩɪaɜɧocɬɢ 
ɦaɲɢɧɵ, ɢɯ ɭcɬɪaɧɟɧɢɟ ɢ ɩɟɪɟɱɟɧɶ ɜɵɩoɥɧɟɧɧɵɯ ɪaɛoɬ ɡaɧocɹɬ ɜ 
cɩɟɰɢaɥɶɧɵɣ ɠɭɪɧaɥ, ɤoɬoɪɵɣ ɞoɥɠɟɧ ɧaɯoɞɢɬɶcɹ ɧa ɤaɠɞoɣ ɦaɲɢɧɟ. Ⱦɥɹ 
ɩoɝɪɭɡoɱɧo-ɬɪaɧcɩoɪɬɧɵɯ ɦaɲɢɧ ɩɪɟɞɭcɦoɬɪɟɧo ɞɜa ɜɢɞa ɪɟɦoɧɬa: ɬɟɤɭɳɢɣ 
ɢ ɤaɩɢɬaɥɶɧɵɣ. Ɍɟɤɭɳɢɣ ɪɟɦoɧɬ, ɜɵɩoɥɧɹɟɦɵɣ ɛɪɢɝaɞoɣ cɥɟcaɪɟɣ, ɜɤɥɸɱaɟɬ 
ɜ cɟɛɹ ɱacɬɢɱɧɭɸ ɪaɡɛoɪɤɭ ɦaɲɢɧɵ c ɡaɦɟɧoɣ ɢɡɧoɲɟɧɧɵɯ ɞɟɬaɥɟɣ, a ɬaɤɠɟ 
ɪaɛoɬɵ, ɜɯoɞɹɳɢɟ ɜ ɩɟɪɢoɞɢɱɟcɤɢɟ ocɦoɬɪɵ. Ɍɟɤɭɳɢɣ ɪɟɦoɧɬ ɜɵɩoɥɧɹɸɬ ɜ 
ɩoɞɡɟɦɧɵɯ ɦacɬɟɪcɤɢɯ, ɪacɩoɥoɠɟɧɧɵɯ ɜ oɤoɥocɬɜoɥɶɧoɦ ɞɜoɪɟ. 
ɉɟɪɢoɞɢɱɧocɬɶ ɬɟɤɭɳɢɯ ɪɟɦoɧɬoɜ - 1 ɦɟc., ɞɥɢɬɟɥɶɧocɬɶ ɬɟɤɭɳɟɝo ɪɟɦoɧɬa 
ɦaɲɢɧɵ c ɩɧɟɜɦoɩɪɢɜoɞoɦ - 42 ɱ, c ɞɢɡɟɥɶɧɵɦ ɩɪɢɜoɞoɦ - 48-70 ɱ. 
Ʉaɩɢɬaɥɶɧɵɣ ɪɟɦoɧɬ ɩɪoɜoɞɹɬ ɱɟɪɟɡ 1200-2500 ɱ ɪaɛoɬɵ ɦaɲɢɧɵ ɜ 
ɰɟɧɬɪaɥɶɧɵɯ ɦacɬɟɪcɤɢɯ ɢɥɢ ɧa ɪɭɞoɪɟɦoɧɬɧɵɯ ɡaɜoɞaɯ. ɉɪɢ ɷɬoɦ ɦaɲɢɧɭ 
ɩoɥɧocɬɶɸ ɪaɡɛɢɪaɸɬ, ɩɪoɜɟɪɹɸɬ ɜcɟ ɭɡɥɵ ɢ ɡaɦɟɧɹɸɬ oɬɞɟɥɶɧɵɟ ɢɡ ɧɢɯ ɢ 
ɞɟɬaɥɢ. ɒɢɪoɤo ɩɪɢɦɟɧɹɸɬ ɭɡɥoɜoɣ ɢ aɝɪɟɝaɬɧɵɣ ɦɟɬoɞɵ ɤaɩɢɬaɥɶɧoɝo 
ɪɟɦoɧɬa, ɩɪɢ ɤoɬoɪɵɯ ɧa ɪɟɦoɧɬɢɪɭɟɦɭɸ ɦaɲɢɧɭ ɭcɬaɧaɜɥɢɜaɸɬ ɧoɜɵɟ ɢɥɢ 
ɡaɪaɧɟɟ ɜoccɬaɧoɜɥɟɧɧɵɟ ɭɡɥɵ ɢ aɝɪɟɝaɬɵ. 

Oɞɢɧ ɢɡ ɝɥaɜɧɵɯ ɮaɤɬoɪoɜ ɷɮɮɟɤɬɢɜɧoɝo ɢcɩoɥɶɡoɜaɧɢɹ caɦoɯoɞɧoɝo 
oɛoɪɭɞoɜaɧɢɹ ɜ ɩoɞɡɟɦɧɵɯ ɭcɥoɜɢɹɯ ɩɪaɜɢɥɶɧaɹ oɪɝaɧɢɡaɰɢɹ ɬɟɯɧɢɱɟcɤoɝo 
oɛcɥɭɠɢɜaɧɢɹ ɢ ɪɟɦoɧɬa ɦaɲɢɧ.  

Coɡɞaɧɢɟ ɬoɝo ɢɥɢ ɢɧoɝo ɜɢɞa ɪɟɦoɧɬɧoɣ cɥɭɠɛɵ ɡaɜɢcɢɬ oɬ cɯɟɦɵ 
ɜcɤɪɵɬɢɹ ɢ ɪaɡɦɟɪoɜ ɲaɯɬɧoɝo ɩoɥɹ, ɬɟɯɧoɥoɝɢɢ ɝoɪɧɵɯ ɪaɛoɬ, cɩocoɛoɜ 
cɩɭcɤa ɢ ɬɪaɧcɩoɪɬɢɪoɜaɧɢɹ oɛoɪɭɞoɜaɧɢɹ ɩo ɝoɪɧɵɦ ɜɵɪaɛoɬɤaɦ, ɧaɥɢɱɢɹ 
ɪɟɦoɧɬɧoɣ ɛaɡɵ ɧa ɩoɜɟɪɯɧocɬɢ ɢ ɞɪɭɝɢɯ ɮaɤɬoɪoɜ. 

ȼɵcoɤoɩɪoɢɡɜoɞɢɬɟɥɶɧaɹ ɛɟɡaɜaɪɢɣɧaɹ ɪaɛoɬa ɛɭɪɢɥɶɧɵɯ ɦaɲɢɧ 
ɦoɠɟɬ ɛɵɬɶ ɞocɬɢɝɧɭɬa ɥɢɲɶ ɩɪɢ ɧaɢɛoɥɟɟ ɩoɥɧoɦ cooɬɜɟɬcɬɜɢɢ ɝoɪɧɵɦ 
ɭcɥoɜɢɹɦ ɤoɧcɬɪɭɤɬɢɜɧoɝo ɬɢɩa, ɜcɩoɦoɝaɬɟɥɶɧoɝo oɛoɪɭɞoɜaɧɢɹ, 
ɬɟɯɧɢɱɟcɤoɣ ɢcɩɪaɜɧocɬɢ oɛoɪɭɞoɜaɧɢɹ, coɛɥɸɞɟɧɢɢ ɩɪaɜɢɬ ɷɤcɩɥɭaɬaɰɢɢ ɢ 
ɬɟɯɧɢɤɢ ɛɟɡoɩacɧocɬɢ. 



 

44 
 

Иɡм. Лɢcɬ № дoкɭм. Пoдпɢcь Дaɬa
aa 

Лɢcɬ 

 
ɋɎɍ ɂȽȾȽɢȽ Ⱦɉ-21.05.04.09-121508649  

 

ɉoɝɪɭɡoɱɧo-ɞocɬaɜoɱɧɵɟ ɦaɲɢɧɵ ɷɤcɩɥɭaɬɢɪɭɸɬ coɝɥacɧo ɩɥaɧoɜo-
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧoɣ cɢcɬɟɦɟ, ɜɤɥɸɱaɸɳɟɣ ɬɟɯɧɢɱɟcɤoɟ oɛcɥɭɠɢɜaɧɢɟ ɢ 
ɪɟɦoɧɬ ɦaɲɢɧ. Ɍɟɯɧɢɱɟcɤoɟ oɛcɥɭɠɢɜaɧɢɟ cocɬoɢɬ ɢɡ ɟɠɟɦɟcɹɱɧɵɯ ocɦoɬɪoɜ, 
ɩɪoɜoɞɢɦɵɯ ɜoɞɢɬɟɥɟɦ ɩoɝɪɭɡoɱɧo-ɬɪaɧcɩoɪɬɧoɣ ɦaɲɢɧɵ ɢ 
ɩɪɟɞɭcɦaɬɪɢɜaɸɳɢɯ ocɦoɬɪ ɤɪɟɩɥɟɧɢɹ ɭɡɥoɜ ocɧoɜɧɵɯ ɦɟɯaɧɢɡɦoɜ, 
oɩɪoɛoɜaɧɢɟ ɬoɪɦoɡoɜ ɢ ɪɭɥɟɜoɝo ɭɩɪaɜɥɟɧɢɹ, ɩɪoɜɟɪɤɭ ɞaɜɥɟɧɢɹ ɜoɡɞɭɯa ɜ 
ɩɧɟɜɦoɲɢɧaɯ, ɤoɧɬɪoɥɶ ɡa ɭɪoɜɧɟɦ ɦacɥa ɜ ɞɜɢɝaɬɟɥɟ, ɝɢɞɪocɢcɬɟɦɟ ɢ 
ɪɟɞɭɤɬoɪaɯ, oɱɢcɬɤɭ ɜoɡɞɭɲɧoɝo ɮɢɥɶɬɪa. ɇa ɟɠɟɦɟcɹɱɧɵɣ ocɦoɬɪ ɦaɲɢɧɵ 
oɬɜoɞɹɬ 30 ɦɢɧ. 
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3 Ɍɪaɧcɩoɪɬ ɪɭɞɧɢɤa 
 

3.1 ȼɵɛoɪ ɢ ɪacɱɟɬ cɢcɬɟɦɵ ɩoɞɴɟɦa ɪɭɞɧɢɤa 

 

3.1.1 ȼɵɛoɪ ɬoɧɧaɠa cɤɢɩa. Oɪɢɟɧɬɢɪoɜoɱɧaɹ ɦaɤcɢɦaɥɶɧaɹ 
cɤoɪocɬɶ ɩoɞɴɟɦa 

 
ɑacoɜaɹ ɩɪoɢɡɜoɞɢɬɟɥɶɧocɬɶ: 

ɬ/ɱ,      (3.1) 

 
ɝɞɟ Qɝ – ɝoɞoɜaɹ ɩɪoɢɡɜoɞɢɬɟɥɶɧocɬɶ ɪɭɞɧɢɤa; 

ɤɪ – ɤoɷɮɮɢɰɢɟɧɬ ɪɟɡɟɪɜa, ɭɱɢɬɵɜaɸɳɢɣ ɧɟɪaɜɧoɦɟɪɧocɬɶ ɩocɬɭɩɥɟɧɢɹ 
ɝɪɭɡoɜ ɤ ɤaɧaɬɧoɦɭ ɩoɞɴɟɦɧɢɤɭ; 

nɝ – ɤoɥɢɱɟcɬɜo ɪaɛoɱɢɯ ɞɧɟɣ ɜ ɝoɞɭ.            
 
ȼɵcoɬa ɩoɞɴɟɦa: 

ɦ,     (3.2) 

ɝɞɟ: ɇɪ=1410ɦ – ɝɥɭɛɢɧa ɪɭɞɧɢɤa; 
ho=20ɦ – ɝɥɭɛɢɧa oɩɭcɤaɧɢɹ cɤɢɩa ɧɢɠɟ ocɧoɜɧoɝo oɬɤaɬoɱɧoɝo 

ɝoɪɢɡoɧɬa, ɞɥɹ ɟɝo ɡaɝɪɭɡɤɢ; 
hɩ=35 – 40ɦ – ɜɵcoɬa ɩoɞɴɟɦa cɤɢɩa ɧaɞ ɩoɜɟɪɯɧocɬɶɸ ɪɭɞɧɢɤa ɞɥɹ ɟɝo 

ɪaɡɝɪɭɡɤɢ. 
 
ɇaɢɜɵɝoɞɧɟɣɲɢɣ ɜɟc ɩoɥɟɡɧoɝo ɝɪɭɡa: 
 

ɤɇ,    (3.3) 

 
ɝɞɟ: 0=12 ɩɪoɞoɥɠɢɬɟɥɶɧocɬɶ ɩaɭɡɵ, cɟɤ. 

 
ȼɵɛɢɪaɟɦ cɬaɧɞaɪɬɧɵɣ cɤɢɩ c cɟɤɬoɪɧɵɦ ɡaɬɜoɪoɦ, ɝɪɭɡoɩoɞɴɟɦɧocɬɶɸ 

40 ɬ, ɜɵcoɬoɣ ɪaɡɝɪɭɡɤɢ 16220 ɦɦ. Oɛɳɢɣ ɜɟc cɤɢɩa c ɩoɞɜɟcɧɵɦ ɭcɬɪoɣcɬɜoɦ 
ɞɥɹ ɯɜocɬoɜoɝo ɤaɧaɬa ɢ c ɛaɥaɧcɢɪɧɵɦ ɭcɬɪoɣcɬɜoɦ ɞɥɹ ɦɧoɝoɤaɧaɬɧoɝo 
ɩoɞɴɟɦa: 

 
 ɤɇ,      (3.4) 

 
ɑɢcɥo ɩoɞɴɟɦoɜ ɜ ɱac: 
 

         (3.5) 
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ɉɪoɞoɥɠɢɬɟɥɶɧocɬɶ ɰɢɤɥa: 
 

 c,        (3.6) 

 
ɑɢcɬoɟ ɜɪɟɦɹ ɩoɞɴɟɦa: 
 

 c,       (3.7) 
 
Cɪɟɞɧɹɹ cɤoɪocɬɶ ɩoɞɴɟɦa: 
 

  ɦ/c,       (3.8) 

 
ɉɪɢɧɢɦaɹ a=1,25 oɪɢɟɧɬɢɪoɜoɱɧoɟ ɡɧaɱɟɧɢɟ ɦaɤcɢɦaɥɶɧoɣ cɤoɪocɬɢ 

ɩoɞɴɟɦa cocɬaɜɢɬ: 
 

 ɦ/c,      (3.9) 

 
Ⱦoɩɭcɬɢɦoɟ ɡɧaɱɟɧɢɟ ɦaɤcɢɦaɥɶɧoɣ cɤoɪocɬɢ ɩoɞɴɟɦa, ɦ/c: 
 

 ɦ/c,     (3.10) 

 

 

 

3.1.2 Ɋacɱɟɬ ɤaɧaɬoɜ 

 
ȼɜɢɞɭ ɡɧaɱɢɬɟɥɶɧoɝo ɩɪɟɢɦɭɳɟcɬɜa ɦɧoɝoɤaɧaɬɧoɣ ɩoɞɴɟɦɧoɣ 

ɦaɲɢɧɵ c ɭɝɥoɦ oɛɯɜaɬa ɲɤɢɜa ɬɪɟɧɢɹ a=180° oɪɢɟɧɬɢɪɭɟɦcɹ ɧa ɢɯ 
ɩɪɢɦɟɧɟɧɢɟ. 

Ɋaccɬoɹɧɢɟ ɦɟɠɞɭ ɰɟɧɬɪaɦɢ cocɭɞoɜ ɜ cɬɜoɥɟ ɞɥɹ cɤɢɩoɜ ɦaccoɣ 40ɬ., 
cocɬaɜɥɹɟɬ do=2700 ɦɦ, cɥɟɞoɜaɬɟɥɶɧo, ɩɪɢ ɞaɥɶɧɟɣɲɟɦ ɪacɱɟɬɟ oɪɢɟɧɬɢɪɭɟɦcɹ 
ɧa ɩɪɢɦɟɧɟɧɢɟ cɬaɧɞaɪɬɧɵɯ ɦaɲɢɧ ɐɒ 4x4. 

ȼ ɬaɤoɦ cɥɭɱaɟ ɩɪɢ ɭɞoɜɥɟɬɜoɪɟɧɢɢ ɧoɪɦ ɉȻ Dɲ.ɬ.:d=80, ɦaɤcɢɦaɥɶɧɵɣ 
ɞɢaɦɟɬɪ ɤaɧaɬa: 

 

  ɦɦ,       (3.11) 
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Ɋacɱɟɬ ɥɢɧɟɣɧoɣ ɦaccɵ ɤaɧaɬoɜ: 
 

 ɤɝ/ɦ    (3.12) 

 
ɝɞɟ m1 – ɡaɩac ɩɪoɱɧocɬɢ ɩo ɤoɧɰɟɜoɣ cɬaɬɢɱɟcɤoɣ ɧaɝɪɭɡɤɟ; 

nɤ = 4 – ɤoɥɢɱɟcɬɜo ɤaɧaɬoɜ; 
ρ0 = 9000 – 10000 ɤɝ/ɦ3 – ɭcɥoɜɧaɹ ɩɥoɬɧocɬɶ ɤaɧaɬa; 
ıɜ = (14 – 19)·108 ɉa – ɜɪɟɦɟɧɧoɟ coɩɪoɬɢɜɥɟɧɢɟ ɪaɡɪɵɜɭ ɩɪoɜoɥoɤ 

ɤaɧaɬa; 
Q0 – ɦacca ɤoɧɰɟɜoɝo ɝɪɭɡa, ɤɝ. 
 
ɉo ɩoɥɭɱɟɧɧoɦɭ ɡɧaɱɟɧɢɸ ɪacɱɟɬɧoɣ ɦaccɵ ɩɪoɢɡɜoɞɢɦ ɜɵɛoɪ ɤaɧaɬa. 
ɉo ȽOCɌ 2688 – 80 ɩɪɢɧɢɦaɟɦ ɤaɧaɬ ɞɜoɣɧoɣ cɜɢɜɤɢ ɬɢɩa ɅɄ – Ɋ. 
Ⱦɢaɦɟɬɪ ɤaɧaɬa – 51ɦɦ; 
Ʌɢɧɟɣɧaɹ ɦacca – 9,545 ɤɝ. 
ɉɪɢɧɢɦaɟɦ ɞɜa ɯɜocɬoɜɵɯ ɤaɧaɬa. Ʌɢɧɟɣɧaɹ ɦacca oɞɧoɝo ɯɜocɬoɜoɝo 

ɤaɧaɬa ɢɡ ɭcɥoɜɢɹ Np=nqg; 4·9,545 =2g; g=19,09. 
ȼ ɤaɱɟcɬɜɟ ɯɜocɬoɜoɝo ɤaɧaɬa ɩɪɢɧɢɦaɟɦ ɩɥocɤɢɣ ɤaɧaɬ ɩo ȽOCɌ 3092 

– 85. 
 

3.1.3 Oɪɝaɧ ɧaɜɢɜɤɢ 
 
ɉɪɢɧɹɬ ɦɧoɝoɠɟɥoɛɱaɬɵɣ ɲɤɢɜ ɬɪɟɧɢɹ: 
Ɍɢɩ         ɐɒ 4ɯ4 
Ⱦɢaɦɟɬɪ ɲɤɢɜa D, ɦ      4 
ɑɢcɥo ɤaɧaɬoɜ       4 
ɒɢɪɢɧa ɲɤɢɜa       2300ɦɦ 
Ɋaccɬoɹɧɢɟ ɦɟɠɞɭ ɤaɧaɬaɦɢ     450ɦɦ 
ɇɟoɛɯoɞɢɦɵɣ ɩo ɉȻ ɞɢaɦɟɬɪ ɛaɪaɛaɧa: 

 ɦɦ,       (3.13) 
Ʉoɦɛɢɧɢɪoɜaɧɧaɹ ɮɭɬɟɪoɜɤa ɠɟɥoɛoɜ ɲɤɢɜa ɬɪɟɧɢɹ, cocɬaɜɥɟɧa ɢɡ 

ɩɪoɪɟɡɢɧɟɧɧoɣ ɬɤaɧɢ  ɢ ɩɪɟccɦaccɵ Ʉ – 236 – 58. 
 

3.1.4 ɉɪɢɜoɞɧoɣ ɞɜɢɝaɬɟɥɶ ɢ ɪɟɞɭɤɬoɪ 
 
Ⱦɥɹ ɭɞoɜɥɟɬɜoɪɟɧɢɹ  oɪɢɟɧɬɢɪoɜoɱɧoɣ  ɦaɤcɢɦaɥɶɧoɣ  cɤoɪocɬɢ 

ɩoɞɴɟɦa ɧɟoɛɯoɞɢɦaɹ cɤoɪocɬɶ ɜɪaɳɟɧɢɹ ɛaɪaɛaɧa: 
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 oɛ/ɦɢɧ,      (3.14) 

 
ɉɪɢɧɢɦaɟɦ ɪɟɞɭɤɬoɪ c ɩɟɪɟɞaɬoɱɧɵɦ oɬɧoɲɟɧɢɟɦ i=11,5. Cɤoɪocɬɶ 

ɜɪaɳɟɧɢɹ ɩɪɢɜoɞɧoɝo ɞɜɢɝaɬɟɥɹ: 
 

 oɛ/ɦɢɧ,      (3.15) 
 
ȼɵɛɢɪaɟɦ cɬaɧɞaɪɬɧɭɸ cɤoɪocɬɶ ɜɪaɳɟɧɢɹ acɢɧɯɪoɧɧoɝo ɞɜɢɝaɬɟɥɹ 

nɞɜ=490 oɛ/ɦɢɧ. Ɍoɝɞa ɞɟɣcɬɜɢɬɟɥɶɧoɟ ɡɧaɱɟɧɢɟ cɤoɪocɬɢ ɩoɞɴɟɦa: 

 ɦ/c,      (3.16) 

 
Oɪɢɟɧɬɢɪoɜoɱɧaɹ ɦoɳɧocɬɶ ɩɪɢɜoɞɧoɝo ɞɜɢɝaɬɟɥɹ: 
 

 ɤȼɬ,     (3.17) 

 
ȼɵɛɢɪaɟɦ ɞɜɢɝaɬɟɥɶ ɬɢɩa AɄɇ2 – 16 – 39 – 12 ɬɟɯɧɢɱɟcɤɢɦɢ 

ɯaɪaɤɬɟɪɢcɬɢɤaɦɢ: Ɋɧoɦ=500 ɤȼɬ, Uɧoɦ= 6000 ȼ, nɧoɦ=490 oɛ/ɦɢɧ., ɄɉȾ =0,93. 
Ɋacɱɟɬɧoɟ ɡɧaɱɟɧɢɟ ɦoɦɟɧɬa ɧa ɬɢɯoɯoɞɧoɦ ɜaɥɭ ɪɟɞɭɤɬoɪa: 
 

 ɤɝ·ɦ, (3.18) 

 
ȼɵɛɢɪaɟɦ ɪɟɞɭɤɬoɪ ɬɢɩa 2ɐO – 18. 

 
 

3.2 Oɛocɧoɜaɧɢɟ ɜɵɛoɪa ɜɢɞa ɬɪaɧcɩoɪɬa 

 
Ⱦɥɹ ɬoɝo, ɩɪɢcɬɭɩɢɬɶ ɤ oɛocɧoɜaɧɢɸ ɜɵɛoɪa ɜɢɞa ɬɪaɧcɩoɪɬa, 

ɧɟoɛɯoɞɢɦo ɩɪoɢɡɜɟcɬɢ ɪacɱɟɬɵ. ɂɡɜɟcɬɧo, ɱɬo ɩɪoɢɡɜoɞɢɬɟɥɶɧocɬɶ ɪɭɞɧɢɤa 
ɩo ɝoɪɧoɣ ɦaccɟ cocɬaɜɥɹɟɬ Qɝ=2500000 ɬ ɜ ɝoɞ. ɂɡɜɟcɬɧo ɬaɤɠɟ, ɱɬo ɪɭɞɧɢɤ 
ɪaɛoɬaɟɬ ɩo 3-ɯ cɦɟɧɧoɦɭ ɝɪaɮɢɤɭ. 

 
Oɬcɸɞa ɦoɠɧo ɪaccɱɢɬaɬɶ cɭɬoɱɧɭɸ, cɦɟɧɧɭɸ ɢ ɱacoɜɭɸ 

ɩɪoɢɡɜoɞɢɬɟɥɶɧocɬɢ: 
 

      (3.19) 
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,         (3.21) 

 
 
ɂɡ ɷɬɢɯ ɩɪocɬɵɯ ɜɵɱɢcɥɟɧɢɣ ɧaɝɥɹɞɧo ɜɢɞɧo, ɱɬo ɜ cɥɭɱaɟ ɧaɲɟɝo 

ɪɭɞɧɢɤa ɧɟɢɡɛɟɠɧo ɩɪɢɦɟɧɟɧɢɟ ɬɪaɧcɩoɪɬɧɵɯ cɪɟɞcɬɜ. 
ɍɱɢɬɵɜaɹ ɡaɞaɧɧɭɸ ɩɪoɢɡɜoɞɢɬɟɥɶɧocɬɶ ɢ ɞɥɢɧɭ oɬɤaɬɤɢ, oɩɵɬ 

ɰɢɜɢɥɢɡaɰɢɢ ɩoɞcɤaɡɵɜaɟɬ ɜoɡɦoɠɧocɬɶ ɩɪɢɦɟɧɟɧɢɹ ɬaɤɢɯ ɜɢɞoɜ ɬɪaɧcɩoɪɬa 
ɤaɤ ɥoɤoɦoɬɢɜɧɵɣ, ɤoɧɜɟɣɟɪɧɵɣ ɢ oɬɤaɬɤɭ caɦoɯoɞɧɵɦɢ ɬɪaɧcɩoɪɬɧɵɦɢ 
ɦaɲɢɧaɦɢ. 

Ʉoɧɜɟɣɟɪɧɵɣ ɬɪaɧcɩoɪɬ. ɏaɪaɤɬɟɪɢɡɭɟɬcɹ ɜɵcoɤoɣ 
ɩɪoɢɡɜoɞɢɬɟɥɶɧocɬɶɸ (5ɬɵc. ɬ/ɱac.), ɜɵcoɤoɣ ɧaɞёɠɧocɬɶɸ, ɧɢɡɤoɣ 
ɬɪɭɞoёɦɤocɬɶɸ. ɇo ɧa ɪɹɞɭ c ɷɬɢɦ ɬɪɟɛɭɟɬ ɜɵcoɤɢɯ ɤaɩɢɬaɥɶɧɵɯ ɡaɬɪaɬ ɩɪɢ 
ɷɤcɩɥɭaɬaɰɢɢ. ɇɟoɛɯoɞɢɦo ɢɦɟɬɶ ɩo ɪɭɞɧɢɤɭ ɜɬoɪɭɸ ɬɪaɧcɩoɪɬɧɭɸ ɜɟɬɜɶ. 

Ʌoɤoɦoɬɢɜɧaɹ oɬɤaɬɤa. ɒɢɪoɤo ɩɪɢɦɟɧɹɟɦɵɣ ɧaɞёɠɧɵɣ ɜɢɞ 
ɬɪaɧcɩoɪɬa, oɛɟcɩɟɱɢɬ ɬɪaɧcɩoɪɬɢɪoɜaɧɢɟ ɪɭɞɵ ɧa ɥɸɛɵɟ ɪaccɬoɹɧɢɹ, ɩɪɢ 
ɷɬoɦ ɢɦɟɟɬ ɞocɬaɬoɱɧo ɜɵcoɤɭɸ ɩɪoɢɡɜoɞɢɬɟɥɶɧocɬɶ. Oɞɧaɤo ɟё ɩɪɢɦɟɧɟɧɢɟ 
cɜɹɡaɧo co cɥɟɞɭɸɳɢɦɢ ɭcɥoɜɢɹɦɢ: cɪaɜɧɢɬɟɥɶɧo ɛoɥɶɲoɟ cɟɱɟɧɢɟ ɝɥaɜɧɵɯ 
oɬɤaɬoɱɧɵɯ ɜɵɪaɛoɬoɤ, ɧɟoɛɯoɞɢɦocɬɶ ɩɪɢɦɟɧɟɧɢɹ ɪɟɥɶcoɜɵɯ ɩɭɬɟɣ, ɧaɥɢɱɢɟ 
ɤoɧɬaɤɬɧoɝo ɩɪoɜoɞa ɢɥɢ cɬaɧɰɢɣ ɩoɞɡaɪɹɞɤɢ ɥoɤoɦoɬɢɜa, ɬɪaɧcɮoɪɦaɬoɪɧaɹ 
ɩoɞcɬaɧɰɢɹ, ɜɵcoɤaɹ ɤɜaɥɢɮɢɤaɰɢɹ ɦaɲɢɧɢcɬa. 

Caɦoɯoɞɧɵɟ ɬɪaɧcɩoɪɬɧɵɟ ɦaɲɢɧɵ. ɏaɪaɤɬɟɪɢɡɭɸɬcɹ ɜɵcoɤoɣ 
ɩɪoɢɡɜoɞɢɬɟɥɶɧocɬɶɸ ɢ ɦaɧɟɜɪɟɧɧocɬɶɸ. ȼɵcoɤɢɦɢ ɤaɩɢɬaɥɶɧɵɦɢ ɡaɬɪaɬaɦɢ 
ɢ ɛoɥɶɲɢɦɢ ɷɤcɩɥɭaɬaɰɢoɧɧɵɦɢ ɪacɯoɞaɦɢ. 

Ⱦɥɹ oɤoɧɱaɬɟɥɶɧoɝo ɜɵɛoɪa ɬoɝo ɢɥɢ ɢɧoɝo ɜaɪɢaɧɬa ɧɟoɛɯoɞɢɦo 
ɩɪoɢɡɜɟcɬɢ ɧɟɤoɬoɪɵɟ ɬɟɯɧɢɤo-ɷɤoɧoɦɢɱɟcɤɢɟ ɪacɱёɬɵ. 

3.2.1 ɉɪɢɛɥɢɠɟɧɧɵɣ ɪacɱɟɬ aɜɬoɦoɛɢɥɶɧoɣ oɬɤaɬɤɢ 
Ⱦɥɹ cɧɢɠɟɧɢɹ cɟɛɟcɬoɢɦocɬɢ ɢ ɩoɞɱɟɪɤɢɜaɧɢɹ ɜcɟɯ ɞocɬoɢɧcɬɜ 

ɬɪaɧcɩoɪɬɢɪoɜaɧɢɹ aɜɬoɦaɲɢɧaɦɢ ɧɟoɛɯoɞɢɦo ɩɪɢɦɟɧɟɧɢɟ ɦaɲɢɧ ɧa 
ɩɧɟɜɦoɤoɥёcɧoɦ ɯoɞɭ ɢ aɜɬoɧoɦɧɵɦ ɩɪɢɜoɞoɦ. 

ɂɡ ɜcɟɯ ɦaɪoɤ aɜɬoɦaɲɢɧ, ɩɪɟɞɥaɝaɟɦɵɯ oɬɟɱɟcɬɜɟɧɧɵɦɢ ɢ 
ɡaɪɭɛɟɠɧɵɦɢ ɩɪoɢɡɜoɞɢɬɟɥɹɦɢ, ɜɵɛɪaɧɵ cɥɟɞɭɸɳɢɟ (ɬaɛɥɢɰa 3.1). 

 
Ɍaɛɥɢɰa 3.1 - Ɇaɪɤɢ caɦoɯoɞɧɵɯ ɬɪaɧcɩoɪɬɧɵɯ ɦaɲɢɧ 

Ɇaɲɢɧa Ƚɪɭɡoɩoɞɴɟɦɧocɬɶ. ɬ. Ƚaɛaɪɢɬɵ 
ɞɥɢɧa ɲɢɪɢɧa ɜɵcoɬa 

Caɦoɯoɞɧɵɟ ɜaɝoɧɵ 
ȼCȾɗ 20(Ɋoccɢɹ) 20 9210 2510 2070 
ȼɊ – 8 Ⱦ(ɎɊȽ) 15 7600 2400 1700 
ɌOɊɄAɊ(CɒA) 20 7467 2320 1520 
Aɜɬocaɦocɜaɥɵ 
ɆoAɁ 6401 – 9585 (Ɋoccɢɹ) 20 8310 2850 2675 
Ʉ125(ɒɜɟɰɢɹ) 21 7420 3025 2250 
Ʉ500(ɒɜɟɰɢɹ) 42 8785 3040 2490 

ɱ/ɬ390
7

2,2732

7

Q
Q ɫɦ
ɱ 
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ȼ ɬaɛɥɢɰɟ 3.1 ɧaɢɛoɥɟɟ ɜaɠɧɵɦɢ ɩaɪaɦɟɬɪaɦɢ ɞɥɹ ɜɵɛoɪa ɦaɲɢɧɵ  

ɹɜɥɹɸɬcɹ ɟё ɝaɛaɪɢɬɵ, ɬ.ɤ. oɧɢ ɛɭɞɭɬ oɩɪɟɞɟɥɹɬɶ ɪaɡɦɟɪɵ ɜɵɪaɛoɬɤɢ, ɤoɬoɪɵɟ 
ɧɭɠɧo cɬɪɟɦɢɬɶcɹ ɭɦɟɧɶɲɢɬɶ. Ɇɢɧɢɦaɥɶɧɵɟ ɝaɛaɪɢɬɵ ɢɦɟɟɬ caɦoɯoɞɧɵɣ 
ɜaɝoɧ ɌOɊɄAɊ (CɒA), oɞɧaɤo ɟɝo ɩɪɢoɛɪɟɬɟɧɢɟ, ɞocɬaɜɤa ɢɡ-ɡa ɪɭɛɟɠa ɢ 
oɛcɥɭɠɢɜaɧɢɟ ɦoɠɟɬ oɤaɡaɬɶcɹ ɧɟɰɟɥɟcooɛɪaɡɧɵɦ. Aɥɶɬɟɪɧaɬɢɜɧɵɦ 
ɜaɪɢaɧɬoɦ ɩɪɢɧɹɬ caɦoɯoɞɧɵɣ ɜaɝoɧ ȼCȾɗ-20ȼoɪoɧɟɠcɤoɝo ɡaɜoɞa. 

Ɋacɱёɬ ɩoɩɟɪɟɱɧoɝo cɟɱɟɧɢɹ ɜɵɪaɛoɬɤɢ ɛɭɞɟɬ ɢɞɬɢ ɛɟɡ ɞoɪoɠɧoɝo 
ɩoɤɪɵɬɢɹ, cɜoɞɱaɬoɣ ɮoɪɦɵ. ȼ ɢɬoɝɟ ɛɭɞɟɬ ɜɵɱɢcɥɟɧa ɩɥoɳaɞɶ ɩoɩɟɪɟɱɧoɝo 
cɟɱɟɧɢɹ ɜɵɪaɛoɬɤɢ ɜ cɜɟɬɭ, ɬ.ɟ. ɛɟɡ ɭɱёɬa ɤɪɟɩɢ, a ɬaɤɠɟ ɛɟɡ ɭɱёɬa ɤaɧaɜɤɢ 
ɜoɞocɛoɪɧɢɤa. 

 

 
Ɋɢcɭɧoɤ 3.1 - Cɟɱɟɧɢɟ ɝɥaɜɧoɝo oɬɤaɬoɱɧoɝo ɲɬɪɟɤa ɩɪɢ aɜɬoɬɪaɧcɩoɪɬɟ 

 
Ɍaɛɥɢɰa 3.2 

ɌOɊɄAɊ (20ɬ.) ȼCȾɗ-20 (20ɬ) 

h= 1520;e=500;dT=600;a= 1200; h=2070;ɟ=500;dɌ=600;a=1200; 

b=500; Aɦ=2320; ɇ=1800; b=500; Aɦ=2510; ɇ=2070; 
ȼ=1200+2320+500=4020 ȼ=1200+2510+500=4210 
R =0,692·ȼ=0, 692·4020=2782 R=0,692·B=0,692·4210=2913 
S=B (H+0,25·R)= 4020. S=B (H+0,25·R)= 4210. 

(1800+0,25·2782)=10,1 ɦ2 (2070+0,25·2913)=11,9ɦ2 

Oɛɴёɦ oɬɤaɬoɱɧoɝo ɲɬɪɟɤa 

V=10,1·677=6827,7 ɦɁ V=11,9·677=8056,3 ɦɁ 

 
Cɬoɢɦocɬɶ ɩɪoɜɟɞɟɧɢɹ ɝoɪɢɡoɧɬaɥɶɧoɣ ɝoɪɧoɣ ɜɵɪaɛoɬɤɢ cocɬaɜɥɹɟɬ 

10000 ɪɭɛ./ɦ3 ɩɪɢ ɛɟɬoɧɧoɦ ɤɪɟɩɥɟɧɢɢ. Ɍaɤɢɦ oɛɪaɡoɦ ɪacɯoɞɵ ɧa ɩɪoɯoɞɤɭ 
ɩɪɢɛɥɢɡɢɬɟɥɶɧo cocɬaɜɹɬ: ɌOɊɄAɊ=6827,7 ·10000=68277000 ɪɭɛ.; 

 
ȼCȾɗ-20= 8056,3 ·10000=80563000 ɪɭɛ. 
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Ɋaɡɧɢɰa cocɬaɜɢɬ 80563000 – 68277000=12286000 ɪɭɛ. 
 
Caɦoɯoɞɧɵɣ ɜaɝoɧ ȼCȾɗ-20 cɬoɢɬ ɩɪɢɛɥɢɡɢɬɟɥɶɧo 845600 ɪɭɛ. 
 
ɉɪɟɞɩoɥoɠɢɦ, ɌOɊɄAɊ cɬoɢɬ ɜ 2 ɪaɡa ɞoɪoɠɟ, ɱɟɦ ȼCȾɗ-20, oɞɧaɤo ɷɬo 

ɜ ɧɟcɤoɥɶɤo ɪaɡ ɞɟɲɟɜɥɟ, ɱɟɦ ɢcɩoɥɶɡoɜaɧɢɟ oɬɟɱɟcɬɜɟɧɧoɝo ɜaɝoɧa. 
 
ɂɬaɤ, ɩɪɢɧɢɦaɟɦ caɦoɯoɞɧɵɣ ɜaɝoɧ ɌOɊɄAɊ (CɒA) cɬoɢɦocɬɶɸ 

oɪɢɟɧɬɢɪoɜoɱɧo 1691200 ɪɭɛ. 
Ɋacɱёɬ ɪacɯoɞa ɬoɩɥɢɜa: 
 
ȼɟc ɝɪɭɡa c ɦaɲɢɧoɣ Gɛɪ=20+ 15,4=35,4ɬ. 
 
ȼɟc ɦaɲɢɧɵ ɛɟɡ ɝɪɭɡa Gɬ=15,4ɬ. 
 
Ʉoɷɮɮɢɰɢɟɧɬ coɩɪoɬɢɜɥɟɧɢɹ ɞɜɢɠɟɧɢɸ ω' = 0,1 
 
Ɍɹɝoɜoɟ ɭcɢɥɢɟ: ɪaɛoɱɟɝo ɯoɞa Ɍɪɯ=Gɛɪ· ω'=35,4.0,1=3,54 ɬc 
ɯoɥocɬoɝo ɯoɞa Ɍɯɯ=Gɬ· ω'=15,4.0,1=1,54 ɬc 
 
Ɍɟɩɥoɬɜoɪɧaɹ cɩocoɛɧocɬɶ ɞɢɡɟɥɶɧoɝo ɬoɩɥɢɜa qc= 10000 ɤɤaɥ/ ɤɝ . 
 
Ɋacɯoɞ ɬoɩɥɢɜa ɩɪɢ ɪaɛoɱɟɦ ɢ ɯoɥocɬoɦ ɯoɞɟ c ɭɱёɬoɦ ɄɉȾ ɞɜɢɝaɬɟɥɹ ɢ 

ɬɪaɧcɦɢccɢɢ η=0,25 cocɬaɜɢɬ: 
 
ɉɪɢ ɪaɛoɱɟɦ ɯoɞɟ: 
 

 ɤɝ       (3.22) 

 
ɉɪɢ ɯoɥocɬoɦ ɯoɞɟ: 
 

ɤɝ       (3.23)  

 
ɂɬoɝo ɡa ɪɟɣc: 2,2+0,97=3,17 ɤɝ. ɂɡ ɩɪocɬoɝo cooɬɧoɲɟɧɢɹ ɦoɠɧo 

ɩoɥɭɱɢɬɶ, ɱɬo ɧa 1 ɬ. ɪɭɞɵ ɢɡɪacɯoɞɭɟɬcɹ 0,16ɤɝ. ɞɢɡɟɥɶɧoɝo ɬoɩɥɢɜa, ɡɧaɱɢɬ ɜ 
ɝoɞ ɷɬo cocɬaɜɢɬ 2500000·0,26=400000 ɤɝ. Cɬoɢɦocɬɶ 1 ɤɝ. ɬoɩɥɢɜa 21 ɪɭɛ., 
ɡɧaɱɢɬ ɝoɞoɜoɣ ɪacɯoɞ ɧa ɬoɩɥɢɜo 400000·21=8400000 ɪɭɛ. 

 
Aɦoɪɬɢɡaɰɢoɧɧɵɟ oɬɱɢcɥɟɧɢɹ: 
 
- ɤaɩɢɬaɥɶɧɵɟ ɜɵɪaɛoɬɤɢ (ɧoɪɦa aɦoɪɬɢɡaɰɢɢ 2,2%) 
 

2,2
25,010427

6773540
Q

4ɪɯ 





97,0
25,010427

6771540
Q

4ɯɯ 




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Aɤ=68277000·0,022=1502094 ɪɭɛ.; 
 
- ɬɪaɧcɩoɪɬɧaɹ ɦaɲɢɧa (ɧoɪɦa aɦoɪɬɢɡaɰɢɢ 20 %) 
 
Aɦ=1691200·0,2=338240 ɪɭɛ. 
 

Ɍaɛɥɢɰa 3.3 - Ɂaɬɪaɬɵ ɩɪɢ aɜɬoɦoɛɢɥɶɧoɣ oɬɤaɬɤɟ 
ɇaɢɦɟɧoɜaɧɢɟ Ɂaɬɪaɬɵ, ɪɭɛ. 

ɉɪoɯoɞɤa ɜɵɪaɛoɬɤɢ 68277000 
Cɬoɢɦocɬɶ ɦaɲɢɧɵ 1691200 
Cɬoɢɦocɬɶ ɬoɩɥɢɜa 8400000 
Aɦoɪɬɢɡaɰɢɹ ɜɵɪaɛoɬɤɢ  1502094 
Aɦoɪɬɢɡaɰɢɹ ɦaɲɢɧɵ  338240 
ɂɬoɝo: 80208534 

 
 

3.2.2. ɉɪɢɛɥɢɠɟɧɧɵɣ ɪacɱɟɬ ɥoɤoɦoɬɢɜɧoɣ oɬɤaɬɤɢ 
 
Ɂɧaɹ, ɱɬo ɩɪoɢɡɜoɞɢɬɟɥɶɧocɬɶ ɪɭɞɧɢɤa cocɬaɜɥɹɟɬ 2500000 ɬoɧɧ ɜ ɝoɞ, ɬo 

ɞɥɹ oɬɤaɬɤɢ ɪɟɤoɦɟɧɞɭɸɬ ɩɪɢɦɟɧɟɧɢɟ ɤoɧɬaɤɬɧoɝo ɷɥɟɤɬɪoɜoɡa ɬɢɩa Ʉ14. 
Cɰɟɩɧoɣ ɜɟc ɤoɬoɪoɝo cocɬaɜɥɹɟɬ 14 ɬoɧɧ. 

Ɍɪaɧcɩoɪɬɧɵɣ ɩɭɬɶ ocɧoɜɧoɝo oɬɤaɬoɱɧoɝo ɝoɪɢɡoɧɬa ɛɭɞɟɬ 
ɩɪɟɞcɬaɜɥɹɬɶ coɛoɣ ɩɪɹɦoɥɢɧɟɣɧɵɣ ɭɱacɬoɤ ɪɟɥɶcoɜoɝo ɩɭɬɢ ɦɟɠɞɭ ɩɭɧɤɬoɦ 
ɩoɝɪɭɡɤɢ ɢ ɪaɡɝɪɭɡɤɢ, ɢɦɟɸɳɢɣ ɧɟɛoɥɶɲoɣ ɭɤɥoɧ ɞɥɹ cɬoɤa ɲaɯɬɧɵɯ ɜoɞ ɜ 
cɬoɪoɧɭ ɩɭɧɤɬa ɪaɡɝɪɭɡɤɢ. 

ɇɟ ɛɭɞɟɦ ɡaɛɵɜaɬɶ o ɬoɦ, ɱɬo cɰɟɩɧoɣ ɜɟc ɢ ɝaɛaɪɢɬɵ ɩɪoɱɧo 
ɜɡaɢɦocɜɹɡaɧɵ, cɥɟɞoɜaɬɟɥɶɧo, ɜɵɢɝɪaɜ ɜ oɞɧoɦ, ɦɵ ɩɪoɢɝɪaɟɦ ɜ ɞɪɭɝoɦ. 
ɇɟoɛɯoɞɢɦo ɪɟɲɟɧɢɟ, ɤoɬoɪoɟ ɩɪɢɜɟɞɟɬ ɤ ɭcɪɟɞɧɟɧɧɵɦ ɪɟɡɭɥɶɬaɬaɦ, ɤoɬoɪɵɟ 
ɜ ɩoɥɧoɣ ɦɟɪɟ ɛɭɞɭɬ ocɭɳɟcɬɜɥɹɬɶ ɩɥaɧɵ ɩo ɬɪaɧcɩoɪɬɢɪoɜaɧɢɸ ɝoɪɧoɣ 
ɦaccɵ, c ɦɢɧɢɦaɥɶɧoɣ cɟɛɟcɬoɢɦocɬɶɸ ɢ ɦaɤcɢɦaɥɶɧoɣ ɩɪɢɛɵɥɶɸ. 

ɍɱɢɬɵɜaɹ ɡaɞaɧɧɭɸ ɩɪoɢɡɜoɞɢɬɟɥɶɧocɬɶ ɢ oɩɵɬ ɱɟɥoɜɟɱɟcɬɜa, 
ɜɵɛɢɪaɟɦ ɜaɝoɧɟɬɤɢ ȼȽ-4,5 c oɛɴɟɦoɦ ɤɭɡoɜa 4,5ɦ3. 

Ɋacɱɟɬ ɩoɩɟɪɟɱɧoɝo cɟɱɟɧɢɹ ɜɵɪaɛoɬɤɢ 
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Ɋɢcɭɧoɤ 3.2 - Cɟɱɟɧɢɟ oɬɤaɬoɱɧoɣ ɜɵɪaɛoɬɤɟ ɩɪɢ ɥoɤoɦoɬɢɜɧoɣ oɬɤaɬɤɟ 

 
 
ɇ=2000ɦɦ; Aɷ= 1650ɦɦ; h=90+110=200ɦɦ; 
 
a=700ɦɦ; b=200ɦɦ; 
 
ȼ=700+1650+200=2550ɦɦ. 
 
R=0,692·ȼ=0,692·2550=1765ɦɦ; 
 
S=ȼ·(ɇ+0,25·R)=2550·(2000+0,25·1765)=6,2ɦ2. 
 
Cɬoɢɦocɬɶ ɩɪo ɜɟɞɟɧɢɹ ɝoɪɢɡoɧɬaɥɶɧoɣ ɝoɪɧoɣ ɜɵɪaɛoɬɤɢ cocɬaɜɥɹɟɬ 

10000 ɪɭɛ./ɦ3 ɩɪɢ ɛɟɬoɧɧoɦ ɤɪɟɩɥɟɧɢɢ, ɬoɝɞa cɬoɢɦocɬɶ ɩɪoɯoɞɤɢ ɝɥaɜɧoɝo 
oɬɤaɬoɱɧoɝo ɲɬɪɟɤa ɩɪɢ ɥoɤoɦoɬɢɜɧoɣ oɬɤaɬɤɢ cocɬaɜɢɬ: 

 
Scɜ·Lɮ·10000=6,2·677·10000=41974000 ɪɭɛ. 
 
Ɂaɬɪaɬɵ ɧa cooɪɭɠɟɧɢɟ ɬɪaɧcɩoɪɬɧɵɯ ɩɭɬɟɣ: 
 
Ɂaɬɪaɬɵ ɧa 1ɦ ɩɭɬɟɣ ɢɡ ɪɟɥɶcoɜ ɬɢɩa Ɋ33 cocɬaɜɥɹɸɬ ɩɪɢɦɟɪɧo  300 ɪɭɛ. 

cɬoɢɦocɬɶ ɩɪoɤɥaɞɤɢ ɪɟɥɶcoɜoɝo ɩɭɬɢ ɝɥaɜɧoɝo oɬɤaɬoɱɧoɝo ɲɬɪɟɤa cocɬaɜɢɬ 
677·300=203100 ɪɭɛ. 

 
Ɂaɬɪaɬɵ ɧa ɩoɞɜɢɠɧoɣ cocɬaɜ:  
 
ȼɟc ɝɪɭɡa ɜ ɜaɝoɧɟɬɤɟ ȼȽ-4,5, ɬ: 
 

4,5∙0,85∙4,3=16,5       (3.24) 
 
ɝɞɟ Vɜ=4,5ɦ3 – oɛɴɟɦ ɤɭɡoɜa ɜaɝoɧɟɬɤɢ; 
 

КVG ɧɜɧ 
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Ʉɧ=0,85 – ɤoɷɮɮɢɰɢɟɧɬ ɧaɩoɥɧɟɧɢɹ; 
γ = 4,3 ɬ/ɦ3 – oɛɴɟɦɧaɹ ɩɥoɬɧocɬɶ ɪɭɞɵ. 
 
ȼɟc ɜaɝoɧɟɬɤɢ c ɝɪɭɡoɦ, ɬ: 
 

=16,5+4,2=20,7   (3.25) 
 
Ɇaɤcɢɦaɥɶɧo ɞoɩɭcɬɢɦɵɣ ɜɟc ɩoɟɡɞa, ɢcɯoɞɹ ɢɡ ɭcɥoɜɢɣ cɰɟɩɥɟɧɢɹ ɩɪɢ 

cɩɭcɤɟ ɝɪɭɠёɧoɝo cocɬaɜa ɧa ɩɪɟoɛɥaɞaɸɳɟɦ ɭɤɥoɧɟ, ɬ: 
 

        (3.26) 

 
ɝɞɟ P - ɤoɧcɬɪɭɤɬɢɜɧɵɣ ɜɟc ɷɥɟɤɬɪoɜoɡa, ɬ; ɩɪɢɧɢɦaɟɬcɹ ɪaɜɧɵɣ cɰɟɩɧoɦɭ ɜɟcɭ 
Pc; 

Qɝɪ – ɩoɥɧɵɣ ɜɟc ɝɪɭɠɟɧoɝo cocɬaɜa, ɬ; 
Ψ – ɤoɷɮɮɢɰɢɟɧɬ cɰɟɩɥɟɧɢɹ ɤoɥɟc ɷɥɟɤɬɪoɜoɡa c ɪɟɥɶcaɦɢ; ɩɪɢɧɢɦaɟɬcɹ 

ɞɥɹ ɦoɤɪɵɯ ɪɟɥɶcoɜ 0,15; ɞɥɹ cɭɯɢɯ ɪɟɥɶcoɜ 0,2; ɩɪɢ ɩoɞcɵɩɤɟ ɩɟcɤa 0,24; 
ɝɪ=4ɇ/ɤɇ – ɯoɞoɜoɟ ɭɞɟɥɶɧoɟ coɩɪoɬɢɜɥɟɧɢɟ ɞɜɢɠɟɧɢɸ ɝɪɭɠɟɧoɣ 

ɜaɝoɧɟɬɤɢ; 
icɪ - coɩɪoɬɢɜɥɟɧɢɟ oɬ ɭɤɥoɧa ɪaɜɧoɝo coɩɪoɬɢɜɥɟɧɢɹ,  ɤɝ/ɬ; ɞɥɹ ɜaɝoɧɟɬoɤ 

c ɪoɥɢɤoɩoɞɲɢɩɧɢɤaɦɢ ɩɪɢɦɟɪɧo cocɬaɜɥɹɸɬ 3% ɢɥɢ 3 ɇ/ɤɇ; 
j0 -ɩɭcɤoɜoɟ ɭcɤoɪɟɧɢɟ; ɩɪɢɧɢɦaɟɬcɹ 0,05  ɦ/cɟɤ2 

 

       (3.27) 

 
Ɍoɝɞa Qɝɪ=210 ɬ. 
 
Ʉoɥɢɱɟcɬɜo ɜaɝoɧɟɬoɤ ɜ cocɬaɜɟ oɩɪɟɞɟɥɹɟɬcɹ ɤaɤ: 
 ଶଵ଴ଶ଴,଻ = 10        (3.28) 

 
Cɬoɢɦocɬɶ oɞɧoɣ ɜaɝoɧɟɬɤɢ cocɬaɜɥɹɟɬ 19600 ɪɭɛ. 
 
Oɛɳɢɟ ɡaɬɪaɬɵ ɧa ɜaɝoɧɟɬɤɢ ɪaɜɧɵ 11·19600=215600 ɪɭɛ. 
 
Cɬoɢɦocɬɶ ɷɥɟɤɬɪoɜoɡa Ʉ 14 ɪaɜɧa 680000 ɪɭɛ. 
 
Cɬoɢɦocɬɶ oɩɪoɤɢɞɵɜaɬɟɥɹ cocɬaɜɥɹɟɬ 509600 ɪɭɛ.  
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Ɋacɯoɞɵ ɧa ɷɥɟɤɬɪoɷɧɟɪɝɢɸ cocɬaɜɹɬ ɧɟɛoɥɶɲɭɸ ɜɟɥɢɱɢɧɭ, ɩoɷɬoɦɭ 
ɢɦɢ ɩɪɟɧɟɛɪɟɝaɟɦ. 

 
Ɋacɯoɞɵ ɧa aɦoɪɬɢɡaɰɢɸ: 
 
- Ƚoɪɧo-ɤaɩɢɬaɥɶɧɵɟ ɜɵɪaɛoɬɤɢ (ɧoɪɦa aɦoɪɬɢɡaɰɢɢ 2,2 %): 
 
Aɜ=4197400·0,022=92342,8 ɪɭɛ. 
 
- Ɍɪaɧcɩoɪɬɧɵɟ ɩɭɬɢ (ɧoɪɦa aɦoɪɬɢɡaɰɢɢ 8,5%): 
 
Aɩ=203100·0,085=17263,5 ɪɭɛ. 
 
- ȼaɝoɧɟɬɤɢ (ɧoɪɦa aɦoɪɬɢɡaɰɢɢ 32%): 
 
Aɜaɝ=215600·0,32=68992 ɪɭɛ. 
 
- ɗɥɟɤɬɪoɜoɡ (ɧoɪɦa aɦoɪɬɢɡaɰɢɢ 18,6%): 
 
Aɷ=680000·0,186=126480 ɪɭɛ. 
 
- Oɩɪoɤɢɞɵɜaɬɟɥɶ (ɧoɪɦa aɦoɪɬɢɡaɰɢɢ 18,6%): 
 
Ao=509600·0,186=94786 ɪɭɛ. 
 

Ɍaɛɥɢɰa 3.4 - Ɂaɬɪaɬɵ ɩɪɢ ɥoɤoɦoɬɢɜɧoɣ oɬɤaɬɤɟ 
ɇaɢɦɟɧoɜaɧɢɟ Ɂaɬɪaɬɵ, ɪɭɛ. 

ɉɪoɯoɞɤa ɜɵɪaɛoɬɤɢ 41974000 
Ɋɟɥɶcoɜɵɣ ɩɭɬɶ 203100 
Cɬoɢɦocɬɶ ɜaɝoɧɟɬoɤ 215600 
Cɬoɢɦocɬɶ ɷɥɟɤɬɪoɜoɡa  680000 
Cɬoɢɦocɬɶ oɩɪoɤɢɞɵɜaɬɟɥɹ  509600 
Oɛɳɢɟ aɦoɪɬɢɡaɰɢoɧɧɵɟ ɡaɬɪaɬɵ 399864,3 
ɂɬoɝo: 43982164,3 

 
 

Ɂ.2.Ɂ ɉɪɢɛɥɢɠёɧɧɵɣ ɪacɱɟɬ ɤoɧɜɟɣɟɪɧoɣ oɬɤaɬɤɢ 
 
Ⱦɥɹ ɞaɧɧɵɯ ɭcɥoɜɢɣ ɩɪɢɧɢɦaɟɦ ɤoɧɜɟɣɟɪ 2ɅȻ80 ɬ.ɤ. oɧ ɩɪɢ ɞɥɢɧɟ 

oɬɤaɬɤɢ ɞo 1000ɦ ɧaɢɛoɥɟɟ ɩoɞɯoɞɢɬ ɩo ɩɪoɢɡɜoɞɢɬɟɥɶɧocɬɢ, ɢɦɟɟɬ ɦɟɧɶɲɢɟ 
ɪaɡɦɟɪɵ. 

Ⱦɥɹ ɬɪaɧcɩoɪɬɢɪoɜaɧɢɹ ɝɪɭɡoɜ ɩɪɢɧɢɦaɟɦ ɥoɤoɦoɬɢɜ 3ɄɊ-600.  
2ɅȻ80 
- cɤoɪocɬɶ ɥɟɧɬɵ 2 ɦ/c; 
- ɩɪɢɟɦɧaɹ cɩocoɛɧocɬɶ 8,15; 
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-ɦaɤcɢɦaɥɶɧaɹ ɩɪoɢɡɜoɞɢɬɟɥɶɧocɬɶ 420 ɬ/ɱ; 
- ɦaɤcɢɦaɥɶɧo ɜoɡɦoɠɧaɹ ɤoɧcɬɪɭɤɬɢɜɧaɹ ɞɥɢɧa 1000ɦ;  
- ɦoɳɧocɬɶ ɩɪɢɜoɞa 40ɤȼɬ; 
- ɲɢɪɢɧa 1108ɦɦ; 
- ɜɵcoɬa 930ɦɦ. 
3ɄɊ-600 
- ɦacca 3ɬ; 
- ɤoɥɟɹ 600ɦɦ; 
- ɬɹɝoɜoɟ ɭcɢɥɢɟ ɩɪɢ ɱacoɜoɦ ɪɟɠɢɦɟ 5400ɇ; 
- ɞɥɢɧa ɩo ɛɭɮɟɪaɦ 2900ɦɦ; 
- ɲɢɪɢɧa 960; 
- ɪaɛoɱaɹ ɜɵcoɬa ɩo ɬoɤocɴёɦɧɢɤɭ ɦɢɧɢɦaɥɶɧaɹ 1600ɦɦ. 
Ɋacɱɟɬ ɩoɩɟɪɟɱɧoɝo cɟɱɟɧɢɹ ɜɵɪaɛoɬɤɢ 
 

 
Ɋɢcɭɧoɤ 3.3 - Cɟɱɟɧɢɟ ɝɥaɜɧoɣ oɬɤaɬoɱɧoɣ ɜɵɪaɛoɬɤɢ ɩɪɢ ɤoɧɜɟɣɟɪɧoɣ oɬɤaɬɤɟ 

 
ɇ=2000ɦɦ; Aɷ= 960ɦɦ; Aɤ= 1108ɦɦ; h=90+110=200ɦɦ; 
 
a=700ɦɦ; b=200ɦɦ; 
 
ȼ=700+960+200+1108+200=3168ɦɦ. 
 
R=0,692·ȼ=0,692·3168=2192ɦɦ; 
 
S=ȼ·(ɇ+0,25·R)=3,168·(2,000+0,25·2,192)=8 ɦ2, 
 
Cɬoɢɦocɬɶ ɩɪo ɜɟɞɟɧɢɹ ɝoɪɢɡoɧɬaɥɶɧoɣ ɝoɪɧoɣ ɜɵɪaɛoɬɤɢ cocɬaɜɥɹɟɬ 

10000 ɪɭɛ./ɦ3 ɩɪɢ ɛɟɬoɧɧoɦ ɤɪɟɩɥɟɧɢɢ, ɬoɝɞa cɬoɢɦocɬɶ ɩɪoɯoɞɤɢ ɝɥaɜɧoɝo 
oɬɤaɬoɱɧoɝo ɲɬɪɟɤa ɩɪɢ ɤoɧɜɟɣɟɪɧoɣ oɬɤaɬɤɟ ocɬaɜɢɬ: 

 
Scɜ·Lɮ·10000=8·677·10000=54160000 ɪɭɛ. 
 
Ɂaɬɪaɬɵ ɧa cooɪɭɠɟɧɢɟ ɤoɧɜɟɣɟɪa: 
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Ɂaɬɪaɬɵ ɧa 1ɦ ɤoɧɜɟɣɟɪa c ɲɢɪɢɧoɣ ɥɟɧɬɵ 800ɦɦ 1120 ɪɭɛ. 
677·1120=758240 ɪɭɛ. 

 
Cɬoɢɦocɬɶ ɥoɤoɦoɬɢɜa 3ɄɊ-600 420000 ɪɭɛ. 
 
Ɂaɬɪaɬɵ ɧa cooɪɭɠɟɧɢɟ ɪɟɥɶcoɜɵɯ ɩɭɬɟɣ: 
 
Ɂaɬɪaɬɵ ɧa 1ɦ ɩɭɬɢ ɢɡ ɪɟɥɶcoɜ ɬɢɩa Ɋ-18 224 ɪɭɛ. 
677·224=151648 ɪɭɛ. 
 
Ɋacɱɟɬ aɦoɪɬɢɡaɰɢoɧɧɵɯ oɬɱɢcɥɟɧɢɣ: 
 
- ɝoɪɧo-ɤaɩɢɬaɥɶɧɵɟ ɜɵɪaɛoɬɤɢ (ɧoɪɦa aɦoɪɬɢɡaɰɢɢ 2,2%) 
A= 54160000·0,022=1191520 ɪɭɛ; 
 
- ɤoɧɜɟɣɟɪ (ɧoɪɦa aɦoɪɬɢɡaɰɢɢ 40%) 
 
A=758240·0,4=303296 ɪɭɛ; 
 
- ɥoɤoɦoɬɢɜ (ɧoɪɦa aɦoɪɬɢɡaɰɢɢ 18,6%) 
 
A=420000·0,186=78120 ɪɭɛ.; 
 
- ɪɟɥɶcoɜɵɣ ɩɭɬɶ (ɧoɪɦa aɦoɪɬɢɡaɰɢɢ 8,5%) 
 
A=151648·0,085=12890 ɪɭɛ. 
 
ɂɬoɝo ɩo ɞaɧɧoɦɭ ɜaɪɢaɧɬɭ ɬɪaɧcɩoɪɬɢɪoɜaɧɢɹ: 
 

Ɍaɛɥɢɰa 3.5 - Ɂaɬɪaɬɵ ɩɪɢ ɤoɧɜɟɣɟɪɧoɣ oɬɤaɬɤɟ 
ɇaɢɦɟɧoɜaɧɢɟ Ɂaɬɪaɬɵ, ɪɭɛ. 

ɉɪoɯoɞɤa ɜɵɪaɛoɬɤɢ 54160000 
Ɋɟɥɶcoɜɵɣ ɩɭɬɶ 151648 
Cɬoɢɦocɬɶ ɤoɧɜɟɣɟɪa 758240 
Cɬoɢɦocɬɶ ɷɥɟɤɬɪoɜoɡa  420000 
Oɛɳɢɟ aɦoɪɬɢɡaɰɢoɧɧɵɟ ɡaɬɪaɬɵ 1585826 
ɂɬoɝo: 57075714 

 

Ɂ.2.4 Oɤoɧɱaɬɟɥɶɧɵɣ ɜɵɛoɪ ɜɢɞa ɬɪaɧcɩoɪɬa 
 
ȼ ɪɟɡɭɥɶɬaɬɟ ɩɪoɞɟɥaɧɧoɣ ɪaɛoɬɵ ɦoɠɧo cɤaɡaɬɶ ɱɬo,  aɜɬoɦoɛɢɥɶɧaɹ 

oɬɤaɬɤa ɹɜɥɹɟɬcɹ caɦɵɦ ɞoɪoɝɢɦ ɜɢɞoɦ ɬɪaɧcɩoɪɬa. ɇɟoɛɯoɞɢɦo oɬɦɟɬɢɬɶ, 
ɱɬo ɞɥɹ ɬɪaɧcɩoɪɬɢɪoɜaɧɢɹ ɜcɩoɦoɝaɬɟɥɶɧɵɯ ɝɪɭɡoɜ ɩoɧaɞoɛɢɬɶcɹ ɛoɥɶɲɟɟ 
ɤoɥɢɱɟcɬɜo ɦaɲɢɧ, ɪaɡɦɢɧoɜoɱɧɵɟ ɧɢɲɢ ɛoɥɶɲoɝo oɛɴɟɦa, ɛoɥɶɲɟɟ 
ɤoɥɢɱɟcɬɜo ɬoɩɥɢɜa ɢ aɦoɪɬɢɡaɰɢoɧɧɵɟ ɪacɯoɞɵ ɧa ɬɪaɧcɩoɪɬɧɭɸ ɬɟɯɧɢɤɭ. 
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Ⱦɥɹ ɢcɩoɥɶɡoɜaɧɢɹ aɜɬoɬɪaɧcɩoɪɬa ɧɟoɛɯoɞɢɦo ɬaɤɠɟ ɦoɳɧoɟ 
ɜɟɧɬɢɥɹɰɢoɧɧoɟ oɛoɪɭɞoɜaɧɢɟ, ɭcɬɪoɣcɬɜa ɩoɧɢɠaɸɳɢɟ ɬoɤcɢɱɧocɬɶ 
ɜɵɯɥoɩɧɵɯ ɝaɡoɜ, ɡaɩac ɲɢɧ. Ʉaɱɟcɬɜɟɧɧɵɣ ɢ ɩoɥɧoɰɟɧɧɵɣ ɪɟɦoɧɬ ɝoɪɧoɣ 
aɜɬoɦaɲɢɧɵ ɦoɠɟɬ oɤaɡaɬɶcɹ ɧɟɜoɡɦoɠɧɵɦ ɜ ɭcɥoɜɢɹɯ ɪɭɞɧɢɤa ɢ ɬoɝɞa 
cɬaɧɟɬ ɧɟoɛɯoɞɢɦɵɦ ɪɟɦoɧɬ ɧa cɩɟɰɢaɥɢɡɢɪoɜaɧɧoɦ ɡaɜoɞɟ. ɂɡ 
ɜɵɲɟɩɟɪɟɱɢcɥɟɧɧoɝo cɥɟɞɭɟɬ, ɱɬo ɩoɥɭɱɟɧɧɵɟ 

Ʌoɤoɦoɬɢɜɧaɹ oɬɤaɬɤa ɜ ɩɪɢɛɥɢɡɢɬɟɥɶɧɵɯ ɪacɱɟɬaɯ oɤaɡaɥacɶ caɦɵɦ 
ɞɟɲɟɜɵɦ ɜɢɞoɦ ɬɪaɧcɩoɪɬa, ɯoɬɹ ɟɳɟ ɧɟ ɭɱɬɟɧɵ ɡaɬɪaɬɵ ɧa ɦaɧɟɜɪoɜɵɟ 
ɜɵɪaɛoɬɤɢ. Ʌoɤoɦoɬɢɜɧɭɸ oɬɤaɬɤɭ ɦoɠɧo ɢcɩoɥɶɡoɜaɬɶ ɤaɤ ɞɥɹ ɩɟɪɟɜoɡɤɢ 
ɝoɪɧoɣ ɪɭɞɵ, ɬaɤ ɢ ɞɥɹ ɬɪaɧcɩoɪɬɢɪoɜaɧɢɹ ɜcɩoɦoɝaɬɟɥɶɧɵɯ ɦaɬɟɪɢaɥoɜ. 

Ʉoɧɜɟɣɟɪɧaɹ oɬɤaɬɤa ɬɪɟɛɭɟɬ ɞoɩoɥɧɢɬɟɥɶɧoɝo ɜɢɞa ɬɪaɧcɩoɪɬa ɞɥɹ 
ɩɟɪɟɜoɡɤɢ ɜcɩoɦoɝaɬɟɥɶɧɵɯ ɦaɬɟɪɢaɥoɜ ɢ ɥɸɞɟɣ, ɱɬo cɭɳɟcɬɜɟɧɧo 
ɭɜɟɥɢɱɢɜaɟɬ cɟɱɟɧɢɹ ɜɵɪaɛoɬoɤ. ȼ ɩɪɢɛɥɢɡɢɬɟɥɶɧoɦ ɪacɱɟɬɟ ɬaɤɠɟ ɧɟ 
ɭɱɢɬɵɜaɥɢcɶ ɡaɬɪaɬɵ ɧa ɷɥɟɤɬɪoɷɧɟɪɝɢɸ. 

ȼ ɪɟɡɭɥɶɬaɬɟ ɜcɟɝo ɩɪoɜɟɞɟɧɧoɝo aɧaɥɢɡa ɩɪɢɧɹɬ ɜɢɞ ɬɪaɧcɩoɪɬa 
ɥoɤoɦoɬɢɜɧaɹ oɬɤaɬɤa c ɤoɧɬaɤɬɧɵɦ ɷɥɟɤɬɪoɜoɡoɦ. 

 

3.3 Oɛocɧoɜaɧɢɟ ɜɵɛoɪa ɬɢɩa ɜaɝoɧɟɬɤɢ 

 
Ɋɭɞɧɢɱɧɵɟ ɜaɝoɧɟɬɤɢ ɜ ɡaɜɢcɢɦocɬɢ oɬ ɧaɡɧaɱɟɧɢɹ ɩoɞɪaɡɞɟɥɹɸɬ ɧa 

ɝɪɭɡoɜɵɟ, ɩaccaɠɢɪcɤɢɟ ɢ ɜcɩoɦoɝaɬɟɥɶɧɵɟ. Ƚɪɭɡoɜɵɟ ɜaɝoɧɟɬɤɢ ɩɪɢɦɟɧɹɸɬ 
ɞɥɹ ɬɪaɧcɩoɪɬɢɪoɜaɧɢɹ ɪaɡɥɢɱɧɵɯ ɧacɵɩɧɵɯ ɝɪɭɡoɜ, ɩoɥɟɡɧoɝo ɢcɤoɩaɟɦoɝo 
ɢɥɢ ɩoɪoɞɵ; ɩaccaɠɢɪcɤɢɟ ɞɥɹ ɩɟɪɟɜoɡɤɢ ɥɸɞɟɣ; ɜcɩoɦoɝaɬɟɥɶɧɵɟ ɞɥɹ 
ɞocɬaɜɤɢ ɥɟca, ɷɥɟɦɟɧɬoɜ ɤɪɟɩɢ, cɬɪoɣɦaɬɟɪɢaɥoɜ, ɪɟɦoɧɬɧoɝo ɢ ɞɪɭɝoɝo 
oɛoɪɭɞoɜaɧɢɹ. 

Ƚɪɭɡoɜɵɟ ɜaɝoɧɟɬɤɢ ɩo ɤoɧcɬɪɭɤɰɢɢ ɤɭɡoɜa ɢ cɩocoɛɭ ɪaɡɝɪɭɡɤɢ ɦoɠɧo 
ɪaɡɞɟɥɢɬɶ ɧa ɱɟɬɵɪɟ ocɧoɜɧɵɟ ɝɪɭɩɩɵ: 
- c ɝɥɭɯɢɦ, ɠɟcɬɤo ɡaɤɪɟɩɥɟɧɧɵɦ ɧa ɪaɦɟ ɜaɝoɧɟɬɤɢ ɤɭɡoɜoɦ (ɬɢɩa ȼȽ). 

Ɋaɡɝɪɭɡɤa ɬaɤɢɯ ɜaɝoɧɟɬoɤ ocɭɳɟcɬɜɥɹɟɬcɹ ɜ ɤɪɭɝoɜɵɯ oɩɪoɤɢɞɵɜaɬɟɥɹɯ; 
- c ɤɭɡoɜoɦ, cɧaɛɠɟɧɧɵɦ oɬɤɢɞɧɵɦɢ ɞɧɢɳaɦɢ (ɬɢɩa ȼȾ). Ɋaɡɝɪɭɡɤa 

ɩɪoɢɡɜoɞɢɬcɹ ɱɟɪɟɡ ɞɧɢɳɟ; 
- c ɤɭɡoɜoɦ, ɲaɪɧɢɪɧo ɡaɤɪɟɩɥɟɧɧɵɦ ɧa ɪaɦɟ ɢ ɩoɞɧɢɦaɸɳɢɦcɹ 

oɬɤɢɞɧɵɦ ɛoɪɬoɦ (ɬɢɩa ȼȻ). Ɋaɡɝɪɭɡɤa ocɭɳɟcɬɜɥɹɟɬcɹ ɩɪɢ ɧa ɤɥoɧɟ ɤɭɡoɜa ɢ 
ɩoɞɴɟɦɟ ɛoɪɬa; 

- c ɝɥɭɯɢɦ oɩɪoɤɢɞɧɵɦ ɤɭɡoɜoɦ (ɬɢɩa ȼO). Ɋaɡɝɪɭɡɤa ɩɪoɢɡɜoɞɢɬcɹ ɩɪɢ 
oɩɪoɤɢɞɵɜaɧɢɢ ɤɭɡoɜa. 

Ʉɪoɦɟ ɬoɝo, ɞɥɹ ɬɪaɧcɩoɪɬɢɪoɜaɧɢɹ ɩoɥɟɡɧɵɯ ɢcɤoɩaɟɦɵɯ ɢ ɩoɪoɞɵ 
ɩɪɢɦɟɧɹɸɬ caɦoɪaɡɝɪɭɠaɸɳɢɟcɹ ɜaɝoɧɵ (ɬɢɩa ȼɄ) c ɞoɧɧɵɦ ɤoɧɜɟɣɟɪoɦ, 
ɛɭɧɤɟɪɧɵɟ ɢ cɟɤɰɢoɧɧɵɟ ɩoɟɡɞa. 

ȼaɝoɧɟɬɤɢ ɬɢɩa ȼȾ ɩɪɢɦɟɧɹɸɬcɹ ɜ ocɧoɜɧoɦ ɧa ɭɝoɥɶɧɵɯ ɲaɯɬaɯ, ɪɟɠɟ 
ɧa ɪɭɞɧɵɯ, ɬɪɟɛɭɸɬ aɜɬoɦaɬɢɱɟcɤoɝo ɤoɧɬɪoɥɹ ɡaɩoɥɧɟɧɢɹ ɛɭɧɤɟɪa ɢ 
ɡaɲɬɵɛoɜɤɭ ɪaɡɝɪɭɡoɱɧɵɯ ɤɪɢɜɵɯ. ɗɬɢ ɜaɝoɧɟɬɤɢ, a ɬaɤɠɟ ɜaɝoɧɟɬɤɢ ɬɢɩa 
ȼȾɄ, ɧɟ ɦoɝɭɬ ɢcɩoɥɶɡoɜaɬɶcɹ ɞɥɹ ɬɪaɧcɩoɪɬɢɪoɜaɧɢɹ ɤɪɟɩɤoɣ 
ɤɪɭɩɧoɤɭcɤoɜoɣ ɪɭɞɵ ɜɜɢɞɭ ɜoɡɦoɠɧoɝo ɜɵɯoɞa ɢɡ cɬɪoɹ ɡaɬɜoɪoɜ ɞɧɢɳ. 
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ȼaɝoɧɟɬɤɢ ɬɢɩa ȼȻ, ɩo cɪaɜɧɟɧɢɸ c ɩɪɢɧɹɬɵɦɢ ɢɦɟɸɬ cɥɟɞɭɸɳɢɟ 
ɧɟɞocɬaɬɤɢ: ɧɟɛoɥɶɲoɣ ɤoɷɮɮɢɰɢɟɧɬ ɬaɪɵ, cɥoɠɧocɬɶ ɤoɧcɬɪɭɤɰɢɢ, 
ɜoɡɦoɠɧocɬɶ ɩɪocɵɩa ɦɟɥoɱɢ ɢ ɛoɥɶɲɭɸ cɬoɢɦocɬɶ. 

Ɍaɤ ɤaɤ cɪoɤ cɥɭɠɛɵ ɪɭɞɧɢɤa ɛoɥɟɟ ɞɜɭɯ ɥɟɬ, ɩɪɢɧɢɦaɟɦ ɜaɝoɧɟɬɤɢ ɬɢɩa 
ȼȽ. Oɧɢ oɛɥaɞaɸɬ ɜɵcoɤoɣ ɩɪoɱɧocɬɶɸ, ɞocɬaɬoɱɧoɣ ɞɥɹ ɜocɩɪɢɹɬɢɹ ɭɞaɪɧɵɯ 
ɧaɝɪɭɡoɤ ɩɪɢ ɩoɝɪɭɡɤɟ ɤɪɭɩɧoɤɭcɤoɜoɣ ɝoɪɧoɣ ɦaccɵ. ɉɪɢɦɟɧɟɧɢɟ ɜaɝoɧɟɬoɤ 
ȼȽ ɬɪɟɛɭɟɬ cɬɪoɢɬɟɥɶcɬɜo oɩɪoɤɢɞɵɜaɬɟɥɟɣ. 

 

3.4 Oɛocɧoɜaɧɢɟ ɜɵɛoɪa ɬɢɩa ɥoɤoɦoɬɢɜa 

 
ȼ ɧacɬoɹɳɟɟ ɜɪɟɦɹ cɭɳɟcɬɜɭɟɬ ɛoɥɶɲoɟ ɤoɥɢɱɟcɬɜo ɜcɟɜoɡɦoɠɧɵɯ 

ɥoɤoɦoɬɢɜoɜ: ɪaɡɥɢɱɧɵɟ ɤoɧɬaɤɬɧɵɟ ɢ aɤɤɭɦɭɥɹɬoɪɧɵɟ ɷɥɟɤɬɪoɜoɡɵ, 
ɩɧɟɜɦoɜoɡɵ, ɝɢɪoɜoɡɵ ɢ ɞɢɡɟɥɟɜoɡɵ. ȼ cɜɹɡɢ c ɬɟɦ, ɱɬo ɪɭɞɧɢɤ ɧɟ oɩacɧɵɣ ɩo 
ɝaɡɭ ɢ ɩɵɥɢ ɩɪɢɧɢɦaɟɦ ɤoɧɬaɤɬɧɵɣ ɷɥɟɤɬɪoɜoɡ. Cɭɳɟcɬɜɭɟɬ ɛoɥɶɲoɣ ɪɹɞ 
ɤoɧɬaɤɬɧɵɯ ɷɥɟɤɬɪoɜoɡoɜ, ocɧoɜɧɵɦ ɪaɡɥɢɱɢɟɦ ɤoɬoɪɵɯ ɹɜɥɹɟɬcɹ ɢɯ cɰɟɩɧoɣ 
ɜɟc. Ɍaɤ ɤaɤ ɝoɞoɜaɹ ɩɪoɢɡɜoɞɢɬɟɥɶɧocɬɶ ɪɭɞɧɢɤa cocɬaɜɥɹɟɬ 2,5 ɦɥɧ. ɬ., ɬo 
ɉɌɗ ɪɟɤoɦɟɧɞɭɟɬcɹ ɩɪɢɦɟɧɟɧɢɟ cɥɟɞɭɸɳɢɯ ɬɢɩoɜ ɷɥɟɤɬɪoɜoɡoɜ: Ʉ14; ɄɌ28. 

 
Ɍaɛɥɢɰa 3.6 - Ɍɟɯɧɢɱɟcɤɢɟ ɯaɪaɤɬɟɪɢcɬɢɤɢ ɷɥɟɤɬɪoɜoɡoɜ 

ɉaɪaɦɟɬɪɵ 
ɗɥɟɤɬɪoɜoɡ 

Ʉ14 ɄɌ28 
Ʉoɥɟɹ, ɦɦ 900 900 
Ⱦɥɢɧa, ɦɦ 1350 1350 
ȼɵcoɬa (ɞo ɜɟɪɯa ɤaɛɢɧɵ), ɦɦ 1650 1650 
ɑɢcɥo ɜɟɞɭɳɢɯ ocɟɣ 2 4 
ɀɟcɬɤaɹ ɛaɡa, ɦɦ 1800 1800 
Ɇɢɧɢɦaɥɶɧɵɣ ɪaɞɢɭc ɤɪɢɜoɣ, ɦɦ 12 12 
Ʉɥɢɪɟɧc, ɦɦ 100 100 
Ⱦɢaɦɟɬɪ ɤoɥɟca, ɦɦ 760 760 
ɉɟɪɟɞaɬoɱɧoɟ ɱɢcɥo 14,75 14,75 
ɇoɦɢɧaɥɶɧaɹ (cɰɟɩɧaɹ) ɦacca, ɬ 14 28 
ɑacoɜaɹ ɦoɳɧocɬɶ, ɤȼɬ  2ɯ45 4ɯ45 
ɍɞɟɥɶɧaɹ ɦoɳɧocɬɶ, ɤȼɬ/ɬ  6,34 6,34 
ɑacoɜaɹ cɢɥa ɬɹɝɢ, ɤɇ 2400 4800 
Ʉoɷɮɮɢɰɢɟɧɬ ɬɹɝɢ 0,173 0,173 
ɑacoɜaɹ cɤoɪocɬɶ, ɤɦ/ɱ 12,8 12,8 
ɉɪoɞoɥɠɢɬɟɥɶɧaɹ cɢɥa ɬɹɝɢ, ɤɇ 700 1400 
ɉɪoɞoɥɠɢɬɟɥɶɧaɹ cɤoɪocɬɶ, ɤɦ/ɱ 22,0 22,0 
ɑɢcɥo ɬɹɝoɜɵɯ ɞɜɢɝaɬɟɥɟɣ 2 4 
Ɍɢɩ ɞɜɢɝaɬɟɥɟɣ ɗɌ – 46 ɗɌ – 46 
ɇaɩɪɹɠɟɧɢɟ, ȼ 250 250 
Ɍoɤ, A: 

ɱacoɜoɣ 
ɩɪoɞoɥɠɢɬɟɥɶɧɵɣ 

 
204 
85 

 
204 
85 

ɇoɦɢɧaɥɶɧaɹ ɱacɬoɬa ɜɪaɳɟɧɢɹ ɜ ɱacoɜoɦ ɪɟɠɢɦɟ, oɛ/ɦɢɧ 1320 1320 
Ɋaɛoɱɢɣ ɞɢaɩaɡoɧ ɬoɤoɩɪɢɟɦɧɢɤa, ɦɦ  1800 – 2300 1800 – 2300 
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ɗɥɟɤɬɪoɜoɡ ɄɌ28 cocɬoɢɬ ɢɡ ɞɜɭɯ oɬɞɟɥɶɧɵɯ cɟɤɰɢɣ ɤoɬoɪɵɟ, ɦoɝɭɬ 
ɛɵɬɶ ɢcɩoɥɶɡoɜaɧɵ ɤaɤ coɜɦɟcɬɧo (ɢɡ oɞɧoɣ ɤaɛɢɧɵ), ɪaɤ ɢ ɪaɡɞɟɥɶɧo. ɉɪɢ 
ɬaɤɢɯ ɠɟ ɝaɛaɪɢɬaɯ ɩo ɜɵcoɬɟ ɢ ɲɢɪɢɧɟ, ɤaɤ ɢ ɭ ɷɥɟɤɬɪoɜoɡa Ʉ14, ɄɌ28 ɢɦɟɟɬ 
ɜ ɞɜoɟ ɛoɥɶɲɢɣ cɰɟɩɧoɣ ɜɟc. Cɰɟɩɧoɣ ɜɟc ɷɥɟɤɬɪoɜoɡa ɢɝɪaɟɬ oɩɪɟɞɟɥɹɸɳɭɸ 
ɪoɥɶ ɩɪɢ ɮoɪɦɢɪoɜaɧɢɢ cocɬaɜa ɢ oɩɪɟɞɟɥɟɧɢɢ ɜɟcoɜoɣ ɧoɪɦɵ ɩoɟɡɞa. 
ɉɪɢɦɟɧɟɧɢɟ ɄɌ28 ɩoɡɜoɥɹɟɬ ɭɦɟɧɶɲɢɬɶ ɤoɥɢɱɟcɬɜo ɷɥɟɤɬɪoɜoɡoɜ, ɱɬo ɜ cɜoɸ 
oɱɟɪɟɞɶ ɭɦɟɧɶɲaɟɬ ɤoɥɢɱɟcɬɜo ɪaɡɦɢɧoɜoɱɧɵɯ ɩɭɧɤɬoɜ, ɭɩɪoɳaɟɬ cɢcɬɟɦɭ 
ɞɜɢɠɟɧɢɹ ɢ ɪɟɝɭɥɢɪoɜaɧɢɹ. 

ɂcɯoɞɹ ɢɡ ɜcɟɝo ɜɵɲɟ cɤaɡaɧɧoɝo ɩɪɢɧɢɦaɟɦ ɤoɧɬaɤɬɧɵɣ ɷɥɟɤɬɪoɜoɡ 
ɄɌ28. 

 

3.5 Ɋacɱɟɬɧaɹ ɱacɬɶ 

3.5.1 Oɩɪɟɞɟɥɟɧɢɟ ɜɟcoɜoɣ ɧoɪɦɵ ɩoɟɡɞa ɢ ɤoɥɢɱɟcɬɜa ɜaɝoɧɟɬoɤ ɜ 
cocɬaɜɟ 

 
Ɇaɤcɢɦaɥɶɧo ɞoɩɭcɬɢɦɵɣ ɜɟc ɝɪɭɠɟɧoɝo ɩoɟɡɞa, ɢcɯoɞɹ ɢɡ ɭcɥoɜɢɣ 

cɰɟɩɥɟɧɢɹ ɩɪɢ ɩɭcɤɟ ɝɪɭɠɟɧoɝo cocɬaɜa ɧa ɩɪɟoɛɥaɞaɸɳɟɦ ɭɤɥoɧɟ, ɬ: 
 

        (3.29) 

ɝɞɟ P – ɤoɧcɬɪɭɤɬɢɜɧɵɣ ɜɟc ɷɥɟɤɬɪoɜoɡa, ɬ; ɩɪɢɧɢɦaɟɬcɹ ɪaɜɧɵɣ  cɰɟɩɧoɦɭ 
ɜɟcɭ Pc; 

Qɝɪ – ɩoɥɧɵɣ ɜɟc ɝɪɭɠɟɧoɝo cocɬaɜa, ɬ; 
Ψ – ɤoɷɮɮɢɰɢɟɧ ɬ cɰɟɩɥɟɧɢɹ ɤoɥɟc ɷɥɟɤɬɪoɜoɡa c ɪɟɥɶcaɦɢ: ɩɪɢɧɢɦaɟɬcɹ 

ɞɥɹ ɦoɤɪɵɯ ɪɟɥɶcoɜ 0,15, ɞɥɹ cɭɯɢɯ ɪɟɥɶcoɜ 0,2, ɩɪɢ ɩoɞcɵɩɤɟ ɩɟcɤa 0,24; 
ɝɪ – ɯoɞoɜoɟ ɭɞɟɥɶɧoɟ coɩɪoɬɢɜɥɟɧɢɟ ɞɜɢɠɟɧɢɸ ɝɪɭɠɟɧoɣ ɜaɝoɧɟɬɤɢ, 

4ɇ/ɤɇ; 
icɪ – coɩɪoɬɢɜɥɟɧɢɟ oɬ ɭɤɥoɧa ɪaɜɧoɝo coɩɪoɬɢɜɥɟɧɢɹ, ɤɝ/ɬ; ɜaɝoɧɟɬoɤ c 

ɪoɥɢɤoɩoɞɲɢɩɧɢɤaɦɢ ɩɪɢɦɟɪɧo cocɬaɜɥɹɸɬ 3% ɢɥɢ 3 ɇ/ɤɇ; 
J0 –ɩɭcɤoɜoɟ  ɭcɤoɪɟɧɢɟ; ɩɪɢɧɢɦaɟɬcɹ 0,05 ɦ/cɟɤ2 

 

      (3.30) 

 
Qɝɪ=435,4 ɬ. 
 
Ɇaɤcɢɦaɥɶɧo ɞoɩɭcɬɢɦɵɣ ɜɟc ɝɪɭɠɟɧoɝo ɩoɟɡɞa, ɢcɯoɞɹ ɢɡ ɭcɥoɜɢɣ 

ɧaɝɪɟɜaɧɢɹ, ɬ.ɟ. ɩo cɢɥɟ ɬɹɝɢ: 
 

               (3.31) 
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ɝɞɟ Fɞɥ – ɞɥɢɬɟɥɶɧaɹ  cɢɥa ɬɹɝɢ ɷɥɟɤɬɪoɜoɡa, 1400 ɞaɇ; 
α – ɤoɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜaɸɳɢɣ ɪaɛoɬɭ ɷɥɟɤɬɪoɜoɡa ɜo ɜɪɟɦɹ ɦaɧɟɜɪoɜ, 

ɩɪɢɧɢɦaɟɬcɹ 1,2; 
Ĳ – ɯaɪaɤɬɟɪɢcɬɢɤa ɬɹɝoɜoɝo ɪɟɠɢɦa 0,2 
ɉoɞcɱɢɬaɧɧɵɣ ɜɟc ɝɪɭɠɟɧoɝo ɩoɟɡɞa (ɩo cɰɟɩɥɟɧɢɸ ɢ cɢɥɟ ɬɹɝɢ) 

ɩɪoɜɟɪɹɸɬ ɩo ɬoɪɦoɡɧɵɦ cɪɟɞcɬɜaɦ ɩoɟɡɞa ɧa cɩɭcɤɟ c ɩɪɟoɛɥaɞaɸɳɢɦ 
ɭɤɥoɧoɦ ɩo ɮoɪɦɭɥɟ: 

 

    (3.32) 

 
ɝɞɟ jɬ – ɬoɪɦoɡɧoɟ  ɡaɦɟɞɥɟɧɢɟ, ɦ/cɟɤ2; 
 

        (3.33) 

 
jɬ = 0,1 ɦ/cɟɤ2

. 

 
ɝɞɟ: vɬ  - ɧaɱaɥɶɧaɹ cɤoɪocɬɶ ɬoɪɦoɠɟɧɢɹ 2,9 ɦ/cɟɤ; 

lɬ – ɬoɪɦoɡɧoɣ ɩɭɬɶ ɷɥɟɤɬɪoɜoɡa, 40 ɦ; 
 
ɉo ɜɟɥɢɱɢɧɟ ɝɪɭɠɟɧoɝo cocɬaɜa oɩɪɟɞɟɥɹɟɦ ɤoɥɢɱɟcɬɜo ɜaɝoɧɟɬoɤ ɜ 

cocɬaɜɟ: 
 ସ଺ଷ,ସ−ଶ଼ଷଶ,ଽ+ଽ = ସଷହ,ସସଵ,ଽ  = 10 ɟɞ.    (3.34) 

 
ɝɞɟ Gɧ – ɜɟc ɝɪɭɡa, ɬ. 
 

4,3=32,9       (3.35) 
 

ɝɞɟ Vɜ=9  ɦ3 – oɛɴɟɦ ɤɭɡoɜa ɜaɝoɧɟɬɤɢ; 
Ʉɧ=0,85 – ɤoɷɮɮɢɰɢɟɧɬ ɧaɩoɥɧɟɧɢɹ; 
γ = 4,3 ɬ/ɦ3 – oɛɴɟɦɧaɹ ɩɥoɬɧocɬɶ ɪɭɞɵ; 
GɌ -coɛcɬɜɟɧɧɵɣ ɜɟc ɜaɝoɧɟɬɤɢ 9 ɬ. 
 
ȼɟc ɩoɪoɠɧɟɝo cocɬaɜa, ɬ: 
 

0 = 90        (3.36) 

 
 
 
 
 

.ɬ,840
36)1,0110(

2824,01000

ij110

Pc1000
QP

ɫɪɝɪɬ
ɝɪ 










402
9,2

l2
j

2

n

2
m

T 







GɧG

Р)РQ(
n

Т

ȽР
ȼАȽ 










85,09КVG ɧɜɧ 

119GnQ ɬɩɨɪ 



 

62 
 

Иɡм. Лɢcɬ № дoкɭм. Пoдпɢcь Дaɬa
aa 

Лɢcɬ 

 
ɋɎɍ ɂȽȾȽɢȽ Ⱦɉ-21.05.04.09-121508649  

 

ɝɪɭɠɟɧoɝo cocɬaɜa: 
 

0∙(32,9+9) =419 ɬ,     (3.37) 

 
 

3.5.2 Ɍɹɝoɜɵɣ ɪacɱɟɬ 
 
ɉɭcɤoɜaɹ cɢɥa ɬɹɝɢ ɷɥɟɤɬɪoɜoɡa: 
 
Fɩɭcɤ = Fɱac,         (3.38) 
 

ɝɞɟ Fɱac – ɱacoɜaɹ cɢɥa ɬɹɝɢ ɷɥɟɤɬɪoɜoɡa 4800 ɞaɇ; 
 

Cɢɥa ɬɹɝɢ ɜ ɩɟɪɢoɞ ɭcɬaɧoɜɢɜɲɟɝocɹ ɞɜɢɠɟɧɢɹ:  
 
ɞɥɹ ɝɪɭɠɟɧoɝo cocɬaɜa, ɤɇ: 
 

4190)∙(6-3) = 13410    (3.39) 

 
ɞɥɹ  ɩoɪoɠɧɟɝo cocɬaɜa, ɤɇ: 
 

900)∙(6+3) = 10620              (3.40) 

 
Cɢɥa ɬɹɝɢ, ɩɪɢɯoɞɹɳaɹcɹ ɧa oɞɢɧ ɞɜɢɝaɬɟɥɶ, ɤɇ: 
 ଵଷସଵ଴ସ  = 3352,5                  (3.41) 

 ଵ଴଺ଶ଴ସ  = 2655                           (3.42) 

 
ɉɪoɞoɥɠɢɬɟɥɶɧocɬɶ ɩɟɪɢoɞa ɞɜɢɠɟɧɢɹ ɷɥɟɤɬɪoɜoɡa c ɝɪɭɠɟɧɧɵɦ ɢ 

ɩoɪoɠɧɢɦ cocɬaɜoɦ: 
 
c ɝɪɭɠɟɧɵɦ cocɬaɜoɦ, ɦɢɧ 
 ଵଶ଴଴଺଴∙ଷ,ଵହ + 0,5 = 6,9               (3.43) 

 
c ɩoɪoɠɧɢɦ cocɬaɜoɦ 
 ଵଶ଴଴଺଴∙ସ,଻ହ = 4,2                 (3.44) 

11)GG(nQ
Тɇɝɪ 

4280()i()QP(F ɝɪɝɪɝɪ 

9280()i()QP(F ɫɪɩɨɪɩɨɪɩɨɪ 

1

4

F
f ɝɪ
ɝɪ 

1

4

F
f ɩɨɪ
ɩɨɪ 

t
60

L
T 0

ɝɪ.x

max
ɝɪ 







60

L
T

ɩɨɪ.x

max
ɩɨɪ 









 

63 
 

Иɡм. Лɢcɬ № дoкɭм. Пoдпɢcь Дaɬa
aa 

Лɢcɬ 

 
ɋɎɍ ɂȽȾȽɢȽ Ⱦɉ-21.05.04.09-121508649  

 

 
ɉoɥɧaɹ ɩɪoɞoɥɠɢɬɟɥɶɧocɬɶ ɩɟɪɢoɞa ɞɜɢɠɟɧɢɹ, ɦɢɧ: 
 

6,9 + 4,2 = 11,1       (3.45) 

 
ɉɪoɞoɥɠɢɬɟɥɶɧocɬɶ oɞɧoɝo ɪɟɣca, ɦɢɧ: 
 

11,1 + 30 = 41,1       (3.46) 

 
Ɍoɪɦoɡɧaɹ cɢɥa ɷɥɟɤɬɪoɜoɡa (ɤɇ) oɩɪɟɞɟɥɹɟɬcɹ ɢɡ ɜɵɪaɠɟɧɢɹ: 
 

      (3.47) 
 

ɝɞɟ φ – ɤoɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɦɟɠɞɭ ɤoɥoɞɤoɣ ɢ ɛaɧɞaɠoɦ; ɩɪɢɧɢɦaɟɬcɹ 0,2; 
δ – ɤoɷɮɮɢɰɢɟɧɬ  ɧaɠaɬɢɹ ɤoɥoɞoɤ; ɩɪɢɧɢɦaɟɬcɹ 0,8 
 
ɍɞɟɥɶɧaɹ ɬoɪɦoɡɧaɹ cɢɥa ɞɥɹ ɝɪɭɠɟɧoɝo cocɬaɜa, ɇ 
 ସସ଼଴଴଴଴ଶ଼଴଴଴+ସଵଽ଴଴଴ = 10                         (3.48) 

 
Ɍoɪɦoɡɧoɟ ɡaɦɟɞɥɟɧɢɟ, ɦ/cɟɤ2: 
 

0,01∙(10 + 6 + 3) = 0,19     (3.49) 

 
ɉɪoɞoɥɠɢɬɟɥɶɧocɬɶ ɩɟɪɢoɞa ɬoɪɦoɠɟɧɢɹ: 
 

 
ଷ,ଵହ଴,ଵଽ  = 16,6, cɟɤ  (vɬ = vɝɪ)      (3.50) 

 
ɉɭɬɶ ɬoɪɦoɠɟɧɢɹ, ɦ: 
 ଷ,ଵହ∙ଵ଺,଺ଶ  = 26,2 ( lɬ < lɞoɩ )     

 (3.51) 
 

3.5.3 Oɩɪɟɞɟɥɟɧɢɟ ɤoɥɢɱɟcɬɜa ɢ ɩɪoɢɡɜoɞɢɬɟɥɶɧocɬɢ ɷɥɟɤɬɪoɜoɡoɜ 
 
ɑɢcɥo ɜoɡɦoɠɧɵɯ ɪɟɣcoɜ: 
 ଺଴∙଻ସଵ,ଵ = 10                  (3.52) 
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ɝɞɟ Tcɦ – ɩɪoɞoɥɠɢɬɟɥɶɧocɬɶ  ɪaɛoɬɵ ɷɥɟɤɬɪoɜoɡa ɜ cɦɟɧɭ, 7ɱ. 
 

ɉoɬɪɟɛɧoɟ ɱɢcɥo ɜcɟɯ ɪɟɣcoɜ ɞɥɹ ɜɵɜoɡɤɢ ɝɪɭɡoɜ ɩo ɜcɟɣ ɲaɯɬɟ: 
 

          
ଵ,ହ∙ଶ଻ଷଶ,ଶ∙ଵ,ଵଵ଴∙ଷଶ,ଽ  = 14      (3.53) 

 
ɝɞɟ k = 1,5 – ɤoɷɮɮɢɰɢɟɧɬ ɧɟɪaɜɧoɦɟɪɧocɬɢ oɬɤaɬɤɢ; 

Acɦ=2732,2 ɬ. – cɦɟɧɧaɹ  ɩɪoɢɡɜoɞɢɬɟɥɶɧocɬɶ ɪɭɞɧɢɤa; 
a = 1,1 – 1,2 – ɤoɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜaɸɳɢɣ ɜɵɞaɱɭ ɩoɪoɞɵ; 
n – ɱɢcɥo ɜaɝoɧɟɬoɤ ɜ cocɬaɜɟ, ɲɬ.; 
Gɜ – ɝɪɭɡoɩoɞɴɟɦɧocɬɶ ɜaɝoɧɟɬɤɢ, ɬ. 
 
ɉoɬɪɟɛɧoɟ ɱɢcɥo ɷɥɟɤɬɪoɜoɡoɜ ɞɥɹ ɪaɛoɬɵ, ɟɞ: 
 

        (3.54) 

 
ɂɧɜɟɧɬaɪɧoɟ ɤoɥɢɱɟcɬɜo ɷɥɟɤɬɪoɜoɡoɜ c ɭɱɟɬoɦ ɡaɩacɧɵɯ, ɟɞ: 
 

        (3.55) 

 
ɝɞɟ Nɪɟɡ – ɱɢcɥo ɡaɩacɧɵɯ ɷɥɟɤɬɪoɜoɡoɜ (ɬ.ɤ. ɤoɥɢɱɟcɬɜo ɪaɛoɬaɸɳɢɯ 
ɷɥɟɤɬɪoɜoɡoɜ ɦɟɧɟɟ 5, ɬo ɩɪɟɞɭcɦaɬɪɢɜaɟɬcɹ 1 ɷɥɟɤɬɪoɜoɡ). 
 

3.5.4 Oɩɪɟɞɟɥɟɧɢɟ cɟɱɟɧɢɹ ɝɥaɜɧɵɯ oɬɤaɬoɱɧɵɯ ɜɵɪaɛoɬoɤ 
 

Ɋaɡɦɟɪɵ ɩoɩɟɪɟɱɧoɝo cɟɱɟɧɢɹ ɝoɪɢɡoɧɬaɥɶɧɵɯ ɜɵɪaɛoɬoɤ oɩɪɟɞɟɥɹɸɬ 
ɢcɯoɞɹ ɢɡ ɪaɡɦɟɪoɜ ɬɪaɧcɩoɪɬɧoɝo oɛoɪɭɞoɜaɧɢɹ, ɩɪɢɧɹɬoɝo ɞɥɹ ɜɵɞaɱɢ 
ɝoɪɧoɣ ɦaccɵ, ɱɢcɥa ɪɟɥɶcoɜɵɯ ɩɭɬɟɣ, cɩocoɛa ɩɟɪɟɞɜɢɠɟɧɢɹ ɥɸɞɟɣ, ɧaɥɢɱɢɹ 
oɛoɪɭɞoɜaɧɢɹ, ɪaɡɥɢɱɧoɝo ɧaɡɧaɱɟɧɢɹ ɢ ɤoɥɢɱɟcɬɜa ɜoɡɞɭɯa, ɩɪoɯoɞɹɳɟɝo, ɩo 
ɞaɧɧoɣ ɜɵɪaɛoɬɤɟ. ɉɪɢ ɪacɱɟɬɟ ɪaɡɦɟɪoɜ ɢ ɩɥoɳaɞɢ cɟɱɟɧɢɹ ɜɵɪaɛoɬɤɢ ɜ 
cɜɟɬɭ ɭɱɢɬɵɜaɸɬ ɡaɡoɪɵ, oɬɜɟɱaɸɳɢɟ ɬɪɟɛoɜaɧɢɹɦ ɩɪaɜɢɥ ɛɟɡoɩacɧocɬɢ. 

 
ȼɵcoɬa ɷɥɟɤɬɪoɜoɡa oɬ ɝoɥoɜɤɢ ɪɟɥɶcoɜ: 
h0=1650 ɦɦ; 
 
ȼɵcoɬa ɪɟɥɶcoɜ: 
hp=135 ɦɦ; 
 
ȼɵcoɬa ɲɩaɥɵ: 
hɲ=140 ɦɦ; 
 
ȼɵcoɬa oɬ ɛaɥɥacɬɧoɝo cɥoɹ ɞo ɝoɥoɜɤɢ ɪɟɥɶcoɜ, ɦɦ: 
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        (3.56) 

 
ȼɵcoɬa ɛaɥɥacɬɧoɝo cɥoɹ: 
hɛ=100 ɦɦ; 
 
ȼɵcoɬa oɬ ɩoɱɜɵ ɜɵɪaɛoɬɤɢ ɞo ɝoɥoɜɤɢ ɪɟɥɶcoɜ, ɦɦ: 
 

       (3.57) 
 
ɒɢɪɢɧa ɷɥɟɤɬɪoɜoɡa: 
A=1350ɦɦ. 
 
ȼɵcoɬa ɩoɞɜɟcɤɢ ɤoɧɬaɤɬɧoɝo ɩɪoɜoɞa oɬ ɝoɥoɜɤɢ ɪɟɥɶcoɜ: 
hɤɩ = 2000 ɦɦ. 
 
ɒɢɪɢɧa ɜaɝoɧɟɬɤɢ: 
a = 1350 ɦɦ  
 
ȼɵcoɬa ɜɵɪaɛoɬɤɢ oɬ ɝoɥoɜɤɢ ɪɟɥɶcoɜ ɞo ɜɟɪɯɧɹɤa, ɦɦ:  
 

       (3.58) 
 
ȼɵcoɬa ɜɵcɬɭɩaɸɳɟɝo ɢɡ ɜaɝoɧɟɬɤɢ ɤoɧɭca ɝoɪɧoɣ ɦaccɵ, ɦɦ: 
 

    (3.59) 
 
ȼɵcoɬa oɬ ɝoɥoɜɤɢ ɪɟɥɶcoɜ ɞo ɜɟɪɲɢɧɵ ɤoɧɭca, ɦɦ: 
 

      (3.60) 
 
ȼɵcoɬa ɜɵɪaɛoɬɤɢ oɬ ɛaɥɥacɬa ɞo ɜɟɪɯɧɹɤa, ɦɦ: 
 

        (3.61) 
 
ȼɵcoɬa ɜɵɪaɛoɬɤɢ oɬ ɩoɱɜɵ ɞo ɜɟɪɯɧɹɤa, ɦɦ: 
 

      (3.62) 
 
Ɍoɥɳɢɧa ɤɪɟɩɢ d = 180 ɦɦ 
 
ɒɢɪɢɧa oɞɧoɩɭɬɟɜoɣ ɜɵɪaɛoɬɤɢ ɜ cɜɟɬɭ ɧa ɭɪoɜɧɟ ɩoɞɜɢɠɧoɝo cocɬaɜa: 
 

182h
3

1
hh ɲpa 

282100182hhh ɛaɚ 

24002002000200hh ɤɩ1 

3731007,013505,0100tgyɚ5,0hɤɧ 

19233731550hhh ɤɧ0ɤ 

23821822200h2 

24821002382hhh ɛ23 
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 ɦɦ,     (3.63) 
 
a=700ɦɦ – ɪaɡɦɟɪ ɩɪoɯoɞa; 
b=200ɦɦ – ɪaɡɦɟɪ ɡaɡoɪa ɦɟɠɞɭ ɤɪɟɩɶɸ ɢ ɷɥɟɤɬɪoɜoɡoɦ. 
 
ɉɪoɟɤɬɧaɹ ɲɢɪɢɧa  ɜɵɪaɛoɬɤɢ ɩo ɤɪoɜɥɟ ɜ ɩɪoɯoɞɤɟ, ɦɦ: 
 

      (3.64) 
 
Ɋaɞɢɭc cɜoɞɱaɬoɣ ɤɪoɜɥɢ, ɦɦ: 
 

         (3.65) 
 
Ɍoɥɳɢɧa ɤɪɟɩɢ: 
d=180 ɦɦ. 
 
ɉɪoɟɤɬɧɵɣ ɪaɞɢɭc ɤɪoɜɥɢ ɜɵɪaɛoɬɤɢ ɜ ɩɪoɯoɞɤɟ, ɦɦ: 
 

       (3.66) 
 
ɉɪoɟɤɬɧaɹ ɩɥoɳaɞɶ cɟɱɟɧɢɹ ɜɵɪaɛoɬɤɢ ɜ ɩɪoɯoɞɤɟ, ɦ2: 
 

   (3.67) 
 
 

3.5.5 Oɩɪɟɞɟɥɟɧɢɟ ɤoɥɢɱɟcɬɜa ɜaɝoɧɟɬoɤ ɪɭɞɧɢɤa 
 
ɉɪɢ ɧoɪɦaɥɶɧoɣ ɪaɛoɬɟ ɜcɟɯ ɷɥɟɦɟɧɬoɜ ɬɪaɧcɩoɪɬa ɧa ɩɭɬɢ ɝɪɭɡoɩoɬoɤa 

ɞɥɹ oɬɤaɬɤɢ ɝoɪɧoɣ ɦaccɵ ɬɪɟɛɭɟɬcɹ ɞɜa cocɬaɜa ɜaɝoɧɟɬoɤ ɢɡ 10 ɲɬɭɤ. ɉɪɢ 
ɧaɪɭɲɟɧɢɢ ɪɟɠɢɦa ɢ ɩɪocɬoɟ ɝɪɭɠɟɧɵɯ ɜaɝoɧɟɬoɤ ɩoɬɪɟɛɭɟɬcɹ ɟɳɟ oɞɢɧ 
cocɬaɜ. ɇa cɥɭɱaɣ ɡaɦɟɧɵ ɤaɤoɣ-ɥɢɛo ɜaɝoɧɟɬɤɢ ɢɡ-ɡa ɟё ɩoɥoɦɤɢ ɩɪɢɧɢɦaɟɬcɹ 
ɪɟɡɟɪɜɧoɟ ɤoɥɢɱɟcɬɜo ɜaɝoɧɟɬoɤ, ɪaɜɧoɟ 10 ɲɬ. ɬaɤɢɦ oɛɪaɡoɦ oɛɳɟɟ ɱɢcɥo 
ɜaɝoɧɟɬoɤ ɞɥɹ ɬɪaɧcɩoɪɬɢɪoɜaɧɢɹ ɝoɪɧoɣ ɦaccɵ cocɬaɜɢɬ 40 ɟɞ. 

ȼcɟ ɧɟɡaɞɟɣcɬɜoɜaɧɧɵɟ ɜ ɪaɛoɬɟ ɜaɝoɧɟɬɤɢ ɧaɯoɞɹɬcɹ ɜ oɤoɥocɬɜoɥɶɧoɦ 
ɞɜoɪɟ, ɡa ɢcɤɥɸɱɟɧɢɟɦ ɪɟɡɟɪɜɧɵɯ, ɧaɯoɞɹɳɢɯcɹ ɭ ɩɭɧɤɬa ɩoɝɪɭɡɤɢ. 

 

 3.5.6 Oɛocɧoɜaɧɢɟ ɜɵɛoɪa cɪɟɞcɬɜ ɡaɝɪɭɡɤɢ ɢ ɪaɡɝɪɭɡɤɢ ɜaɝoɧɟɬoɤ 
 

ɇa ɩoɝɪɭɡoɱɧɵɯ ɩɭɧɤɬaɯ ɞɥɹ ɜɵɩoɥɧɟɧɢɹ ɡaɝɪɭɡɤɢ cocɬaɜoɜ 
ɰɟɥɟcooɛɪaɡɧo ɩɪɢɦɟɧɹɬɶ aɜɬoɦaɬɢɡɢɪoɜaɧɧɵɟ ɤoɦɩɥɟɤcɵ, ɤoɬoɪɵɟ ɜ 
ɡaɞaɧɧoɣ ɬɟɯɧoɥoɝɢɱɟcɤoɣ ɩocɥɟɞoɜaɬɟɥɶɧocɬɢ ɜɵɩoɥɧɹɸɬ: ɩɟɪɟɦɟɳɟɧɢɟ 
cocɬaɜoɜ ɜaɝoɧɟɬoɤ ɜ ɩɪoɰɟccɟ ɡaɝɪɭɡɤɢ, ɩɟɪɟɤɪɵɬɢɟ ɦɟɠɜaɝoɧɧoɝo 

22507001350200bAɚB1 

241018022250d2BB 1
3 

1557B692.0R 

17371801557dRR 

7)173725,02822000(2410)R25,0hH(BS 
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ɩɪocɬɪaɧcɬɜa, ɩɵɥɟɩoɞaɜɥɟɧɢɟ, ɭɩɥoɬɧɟɧɢɟ ɩoɥɟɡɧoɝo ɢcɤoɩaɟɦoɝo ɜo ɜɪɟɦɹ 
ɡaɝɪɭɡɤɢ ɜaɝoɧɟɬoɤ. 

Ⱦɥɹ ɩoɝɪɭɡɤɢ cocɬaɜa ɜaɝoɧɟɬoɤ ɩɪɢɧɢɦaɸ aɜɬoɦaɬɢɡɢɪoɜaɧɧɵɣ 
ɤoɦɩɥɟɤc ɩoɝɪɭɡɤɢ ȽɍAɉɉ. 

Ⱦɥɹ ɪaɡɝɪɭɡɤɢ ɜaɝoɧɟɬoɤ ɩɪɢɧɢɦaɸ ɤɪɭɝoɜoɣ oɩɪoɤɢɞɵɜaɬɟɥɶ OɄ. 

 
 

Ɋɢc. 3.4 – Aɜɬoɦaɬɢɡɢɪoɜaɧɧɵɣ ɩoɝɪɭɡoɱɧɵɣ ɩɭɧɤɬ: 
1-ɬoɥɤaɬɟɥɶ ɬɢɩa ɉɌȼ, 2-ɩɪɢɜoɞ ɩɢɬaɬɟɥɹ, 3-ɡaɝɪɭɡoɱɧɵɣ ɥoɬoɤ c 

ɩɟɪɟɤɢɞɧɵɦ ɲɢɛɟɪoɦ, 4-ɝɢɞɪoɩɪɢɜoɞ ɲɢɛɟɪa, 5-ɮaɪɬɭɤ, 6-ɤɪaɧ, 7-8-
ɲaɪɧɢɪɧɵɟ ɪɵɱaɝɢ. 
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4 Cɬaɰɢoɧaɪɧɵɟ ɭcɬaɧoɜɤɢ 
 

4.1 ȼɵɛoɪ ɢ ɪacɱɟɬ cɢcɬɟɦɵ ɜoɞooɬɥɢɜa ɪɭɞɧɢɤa 
 
Ocɧoɜɧɵɦɢ ɢcɬoɱɧɢɤaɦɢ ɜoɞɵ ɜ ɝoɪɧɵɟ ɜɵɪaɛoɬɤɢ ɹɜɥɹɸɬcɹ: 

- ɜoɞoɩɪɢɬoɤɢ ɩo ɜɟɪɬɢɤaɥɶɧɵɦ cɬɜoɥaɦ;  
- ɟcɬɟcɬɜɟɧɧaɹ ɮɢɥɶɬɪaɰɢɹ ɜoɞɵ ɢɡ ɪɭɞɧoɝo ɢ ɩoɪoɞɧoɝo 

ɦaccɢɜoɜ; 
- ɬɟɯɧoɥoɝɢɱɟcɤaɹ ɜoɞa oɬ ɛɭɪɟɧɢɹ ɢ ɩɵɥɟɩoɞaɜɥɟɧɢɹ;  
- ɮɢɥɶɬɪaɰɢɹ ɢɡɛɵɬoɱɧoɣ ɜoɞɵ ɩɪɢ ɡaɤɥaɞɤɟ ɜɵɪaɛoɬaɧɧoɝo 

ɩɪocɬɪaɧcɬɜa;  
- ɜoɞoɩɪɢɬoɤ oɬ ɩɪoɦɵɜɤɢ ɡaɤɥaɞoɱɧɵɯ ɬɪɭɛoɩɪoɜoɞoɜ. 

Oɠɢɞaɟɦɵɣ ɟcɬɟcɬɜɟɧɧɵɣ ɜoɞoɩɪɢɬoɤ coɝɥacɧo ɩɪoɟɤɬɭ ɪɭɞɧɢɤa 
oɰɟɧɢɜaɟɬcɹ ɜ ɪaɡɦɟɪɟ 45-50 ɦ3/ɱac, oɛɳɢɣ ɜoɞoɩɪɢɬoɤ ɜ ɪɭɞɧɢɤ cocɬaɜɥɹɟɬ 
140 ɦ3/ɱac. 

 
Ɍaɛɥɢɰa 4.1 - ɂcɯoɞɧɵɟ ɞaɧɧɵɟ 
ɇoɪɦaɥɶɧɵɣ ɩɪɢɬoɤ (Qɧoɪ), ɦ3/ɱ 140 
Ƚɥɭɛɢɧa ɪɭɞɧɢɤa (ɇɤ), ɦ 1410 
Ɇaɤcɢɦaɥɶɧɵɣ ɩɪɢɬoɤ (Qɦaɤc), ɦ3/ɱ 180 
ȼoɞa ɧɟɣɬɪaɥɶɧaɹ (ɪɇ) 7 
Ⱦɥɢɧa ɬɪɭɛoɩɪoɜoɞa ɧa ɩoɜɟɪɯɧocɬɢ (lɩoɜ), ɦ 60 
Ʉoɥɢɱɟcɬɜo cɭɬoɤ c ɧoɪɦaɥɶɧɵɦ ɩɪɢɬoɤoɦ ɜoɞɵ (nɧoɪ) 305 
Ʉoɥɢɱɟcɬɜo cɭɬoɤ c ɦaɤcɢɦaɥɶɧɵɦ ɩɪɢɬoɤoɦ ɜoɞɵ (nɦaɤc) 65 
Ʉoɥɢɱɟcɬɜo ɪaɛoɱɢɯ ɝoɪɢɡoɧɬoɜ 3 

 

 
Ɋɢcɭɧoɤ 4.1 - ɉɪɢɧɰɢɩɢaɥɶɧaɹ cɯɟɦa ɜoɞooɬɥɢɜa 

 
Ɋacɱɟɬɧaɹ ɩoɞaɱa ɧacoca oɩɪɟɞɟɥɹɟɬcɹ, ɢcɯoɞɹ ɢɡ ɭcɥoɜɢɹ, ɱɬo oɞɢɧ 

ɧacoc ɞoɥɠɟɧ oɬɤaɱɢɜaɬɶ ɧoɪɦaɥɶɧɵɣ cɭɬoɱɧɵɣ ɩɪɢɬoɤ ɧɟ ɛoɥɟɟ ɱɟɦ ɡa 20ɱ: 
 

 ɦ3/ɱ,          (4.1) 

 
ɝɞɟ Qɧ=140 ɦ3/ɱ – ɧoɪɦaɥɶɧɵɣ ɱacoɜoɣ ɩɪɢɬoɤ ɜoɞɵ. 
 

 

168
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14024

20

Q24
Q ɧ 









 

69 
 

Иɡм. Лɢcɬ № дoкɭм. Пoдпɢcь Дaɬa
aa 

Лɢcɬ 

 
ɋɎɍ ɂȽȾȽɢȽ Ⱦɉ-21.05.04.09-121508649  

 

ɇɟoɛɯoɞɢɦɵɣ ɧaɩoɪ ɧacoca: 
 

 ɦ,        (4.2) 

 
ɝɞɟ ɇɝ – ɝɟoɞɟɡɢɱɟcɤaɹ ɜɵcoɬa ɩoɞaɱɢ; 

Ηɬɪ – ɄɉȾ ɬɪɭɛoɩɪoɜoɞa. 
 

 ɦ,                                                                  (4.3) 
ɉo ɤaɬaɥoɝɭ ɩɪɟɞɜaɪɢɬɟɥɶɧo ɜɵɛɢɪaɟɦ ɧacoc ɐɇC 180 – 950…1900 
 

 
Ɋɢcɭɧoɤ 4.2 - ɉoɥɹ ɪɟɠɢɦoɜ ɪaɛoɬɵ ɧacocoɜ ɬɢɩa ɐɇC 

 
Ⱦɢaɦɟɬɪ ɧaɝɧɟɬaɬɟɥɶɧoɝo ɬɪɭɛoɩɪoɜoɞa: 
 
 𝛿ː = ͳ,ͳͺ ∙ [𝛿଴ + ሺͲ,ʹͷ + 𝛿ˍˋሻ ∙ [ݐ = ͳͺ,Ͷ  ɦɦ,    (4.4) 
 

 
 

ɉo ȽOCɌɭ 8732-78 ɜɵɛɢɪaɟɦ cɬaɥɶɧɭɸ ɛɟcɲoɜɧɭɸ ɬɪɭɛɭ (ɦaɪɤa cɬaɥɢ 
4 ɫɬ) c ɜɧɟɲɧɢɦ ɞɢaɦɟɬɪ 281 ɦɦ, ɢ ɬoɥɳɢɧoɣ cɬɟɧɤɢ δ=18,4 ɦɦ. 

 𝛿଴ = ௣ː∙஽ː∙ଵ଼଻ହ𝜎೛ = ଵହ,ହ∙଴,ଶ଼ଵ∙ଵ଼଻ହସଵଶ = ͳʹ,ͳ ˏˏ,  (4.5) 

 
 
 
 
 
 
 

1490
95,0

1412ɇɇ
ɬɪ

ɝ 




141221410ɇɝ 
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Ⱦɢaɦɟɬɪ ɜcacɵɜaɸɳɟɝo ɬɪɭɛoɩɪoɜoɞa: 
 

ɦ,     (4.6) 

 
ɝɞɟ Vɜ– cɤoɪocɬɶ ɞɜɢɠɟɧɢɹ ɜo ɜcacɵɜaɸɳɟɦ ɬɪɭɛoɩɪoɜoɞɟ, ɦ/c. 
 

ɉo ȽOCɌɭ 8732-70 ɜɵɛɢɪaɟɦ cɬaɥɶɧɭɸ ɛɟcɲoɜɧɭɸ ɬɪɭɛɭ (ɦaɪɤa cɬaɥɢ 
20) c ɜɧɟɲɧɢɦ ɞɢaɦɟɬɪ 219ɦɦ, ɢ ɬoɥɳɢɧoɣ cɬɟɧɤɢ δ=12 ɦɦ. 

 
Ɏaɤɬɢɱɟcɤaɹ cɤoɪocɬɶ ɜo ɜcacɵɜaɸɳɟɦ ɬɪɭɛoɩɪoɜoɞɟ: 
 

 ɦ/c,     (4.7) 

 
ɉoɬɟɪɢ ɧaɩoɪa ɜ ɧaɝɧɟɬaɬɟɥɶɧoɦ ɬɪɭɛoɩɪoɜoɞɟ,:  
 

 

ɦ,    (4.8) 

 
ɝɞɟ lɧ – oɛɳaɹ  ɞɥɢɧa ɧaɝɧɟɬaɬɟɥɶɧoɝo ɬɪɭɛoɩɪoɜoɞa, ɦ; 

ɯi, ni – ɤoɷɮɮɢɰɢɟɧɬɵ  ɦɟcɬɧɵɯ coɩɪoɬɢɜɥɟɧɢɣ ɢ ɢɯ ɤoɥɢɱɟcɬɜo; 
λ – ɤoɷɮɮɢɰɢɟɧɬ ɝɢɞɪaɜɥɢɱɟcɤoɝo coɩɪoɬɢɜɥɟɧɢɹ. 
 

       (4.9) 

 
ɉoɬɟɪɢ ɧaɩoɪa ɜo ɜcacɵɜaɸɳɟɦ ɬɪɭɛoɩɪoɜoɞɟ:  
 

ɦ,(4.10) 

 
ɝɞɟ lɜc – oɛɳaɹ  ɞɥɢɧa ɜcacɵɜaɸɳɟɝo ɬɪɭɛoɩɪoɜoɞa, ɦ; 

λ – ɤoɷɮɮɢɰɢɟɧɬ ɝɢɞɪaɜɥɢɱɟcɤoɝo coɩɪoɬɢɜɥɟɧɢɹ. 
 

       (4.11) 

 
Oɛɳɢɟ ɩoɬɟɪɢ ɧaɩoɪa: 

 ɦ,     (4.12) 
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Ⱦɥɹ oɤoɧɱaɬɟɥɶɧoɝo ɪɟɲɟɧɢɹ o ɬoɥɳɢɧɟ cɬɟɧɤɢ ɬɪɭɛoɩɪoɜoɞa ɩo ȽOCɌ 
oɰɟɧɢɜaɸɬ ɜɟɥɢɱɢɧɭ ɜoɡɦoɠɧoɝo ɞaɜɥɟɧɢɹ ɜ ɬɪɭɛaɯ ɜ ɦoɦɟɧɬ 
ɝɢɞɪaɜɥɢɱɟcɤoɝo ɭɞaɪa. Ɇaɤcɢɦaɥɶɧoɟ ɟɝo ɩoɜɵɲɟɧɢɟ: 

 ∆H = ೎భː∙𝑎బ𝑔√ଵ+ഄ∙೏𝐸∙ഃ = భ,వళ∙భరబవ,ఴభ√ଵ+ మబబబ∙బ,మబయమబబబబబ∙బ,బభర = ʹ͸ ɦ,     (4.13) 

 
ɇaɢɛoɥɶɲɟɟ ɞaɜɥɟɧɢɟ c ɭɱɟɬoɦ ɝɢɞɪaɜɥɢɱɟcɤoɝo ɭɞaɪa: 
 

 Ɇɉa,    (4.14) 
 
Ɇaɧoɦɟɬɪɢɱɟcɤɢɣ ɧaɩoɪ: 

 ɦ,     (4.15) 
 
ɉocɬoɹɧɧaɹ ɬɪɭɛoɩɪoɜoɞa: 
 

        (4.16) 

 
ɉo ɮoɪɦɭɥɟ Н = Нɝ + RQ2 cɬɪoɢɦ ɧaɩoɪɧɭɸ ɯaɪaɤɬɟɪɢcɬɢɤɭ 

ɬɪɭɛoɩɪoɜoɞa. 
 

Ɍaɛɥɢɰa 4.2 – ɉɨɤɚɡɚɬɟɥɶ 
Q, ɦ3/ɱ 0 50 100 150 180 200 250 

ɇ, ɦ 1412 1414,5 1422 1434,5 1444,4 1452 1474,5 
 
 

 
Ɋɢcɭɧoɤ 4.3 – Ƚɪaɮɢɤ ɧaɩoɪɧɵɯ ɯaɪaɤɬɟɪɢcɬɢɤ 

 
ɉɪoɜɟɪɤa ɜɵɛɪaɧɧoɝo ɧacoca ɧa oɛɟcɩɟɱɟɧɢɟ ɷɤoɧoɦɢɱɧocɬɢ, 

ɭcɬoɣɱɢɜocɬɢ ɢ oɬcɭɬcɬɜɢɟ ɤaɜɢɬaɰɢɢ: 
 

7,152,15792614121,1ɇɇ1,1ɇ ɝ 

98,144898,361412ɇɇɇ ɝɦ 
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ɍcɬoɣɱɢɜocɬɶ 
 

        (4.17) 

 
Ʉaɜɢɬaɰɢɹ 
 

          (4.18) 
 

ɝɞɟ ɇɜaɤ – ɪacɱɟɬɧoɟ ɡɧaɱɟɧɢɟ ɜaɤɭɭɦɦɟɬɪɢɱɟcɤoɣ ɜɵcoɬɵ ɜcacɵɜaɧɢɹ; 
ɇɜɞ.ɞ=3,5ɦ – ɞoɩɭcɬɢɦaɹ ɜaɤɭɭɦɦɟɬɪɢɱɟcɤaɹ ɜɵcoɬa ɜcacɵɜaɧɢɹ ɜ 

ɞɟɣcɬɜɢɬɟɥɶɧoɦ ɪɟɠɢɦɟ ɪaɛoɬɵ; 
 

ɦ, (4.19) 

 
 ɦ, 

 
ȼɵɛɪaɧɧɵɣ ɧacoc ɭɞoɜɥɟɬɜoɪɹɟɬ ɜcɟɦ ɧɟoɛɯoɞɢɦɵɦ ɬɪɟɛoɜaɧɢɹɦ. 

Ɇoɳɧocɬɶ ɩɪɢɜoɞɧoɝo ɷɥɟɤɬɪoɞɜɢɝaɬɟɥɹ ɧacoca ɞɥɹ ɪaɛoɱɟɝo ɪɟɠɢɦa:  
 

 ɤȼɬ, (4.20) 

 
ɝɞɟ ρ=1020 ɤɝ/ɦ3 – ɩɥoɬɧocɬɶ ɩɟɪɟɤaɱɢɜaɟɦoɣ ɠɢɞɤocɬɢ; 

ɇɞ; Qɞ; ηɞ – ɝɢɞɪaɜɥɢɱɟcɤɢɟ ɩaɪaɦɟɬɪɵ ɞɟɣcɬɜɢɬɟɥɶɧoɝo 
ɷɤcɩɥɭaɬaɰɢoɧɧoɝo ɪɟɠɢɦa ɧacoca. 

 
ɂcɯoɞɹ ɢɡ ɩoɥɭɱɟɧɧoɣ ɪacɱɟɬɧoɣ ɦoɳɧocɬɢ ɷɥɟɤɬɪoɞɜɢɝaɬɟɥɹ Nɞ= 1130 

ɤȼɬ ɩɪɢɧɢɦaɟɦ acɢɧɯɪoɧɧɵɣ ɞɜɢɝaɬɟɥɶ c ɤoɪoɬɤoɡaɦɤɧɭɬɵɦ ɪoɬoɪoɦ cɟɪɢɢ 
AɌȾ 2; AɌȾ – 1250 ɦoɳɧocɬɶɸ 1250 ɤȼɬ ɢ ɱacɬoɬoɣ ɜɪaɳɟɧɢɹ ɜaɥa 3000 
oɛ/ɦɢɧ, ɪaɛoɱɟɟ ɧaɩɪɹɠɟɧɢɟ 6000ȼ. Oɤoɧɱaɬɟɥɶɧo ɩɪɢɧɢɦaɟɦ ɜoɞooɬɥɢɜɧɭɸ 
ɭcɬaɧoɜɤɭ, oɛoɪɭɞoɜaɧɧɭɸ ɬɪɟɦɹ ɧacocaɦɢ oɞɧɢɦ ocɧoɜɧɵɦ, oɞɧɢɦ ɜ ɪɟɦoɧɬɟ 
ɢ oɞɧɢɦ ɪɟɡɟɪɜɧɵɦ ɧacocoɦ ɐɇC 180-1500. 

 
Ɏaɤɬɢɱɟcɤoɟ ɱɢcɥo ɱacoɜ ɪaɛoɬɵ ɭcɬaɧoɜɤɢ ɩɪɢ ɧoɪɦaɥɶɧoɦ ɩɪɢɬoɤɟ 

ɜoɞɵ: 
 ɱ,       (4.21) 

 
ɝɞɟ n – ɱɢcɥo oɞɧoɜɪɟɦɟɧɧo ɪaɛoɬaɸɳɢɯ ɭcɬaɧoɜoɤ. 
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Ɏaɤɬɢɱɟcɤoɟ ɱɢcɥo ɱacoɜ ɪaɛoɬɵ ɭcɬaɧoɜɤɢ ɩɪɢ ɦaɤcɢɦaɥɶɧoɦ ɩɪɢɬoɤɟ 
ɜoɞɵ: 

 

 ɱ,       (4.22) 

 
Oɛɴɟɦ ɜoɞocɛoɪɧɢɤa: 
 

 ɦ3,      (4.23) 
 
Ⱦɥɹ ɜoɞooɬɥɢɜɧoɣ ɭcɬaɧoɜɤɢ ɩɪɢɧɢɦaɟɦ cɢcɬɟɦɭ aɜɬoɦaɬɢɡaɰɢɢ ɬɢɩa 

ɍAȼ. 
 
Ƚoɞoɜoɣ ɪacɯoɞ ɷɥɟɤɬɪoɷɧɟɪɝɢɢ: 
 

 ɤȼɬ·ɱ, (4.24) 

 
ɝɞɟ ηɷɥ.ɞ ɢ ηɷɥ.cɟɬ – cooɬɜɟɬcɬɜɟɧɧo ɄɉȾ ɷɥɟɤɬɪoɞɜɢɝaɬɟɥɹ ɢ ɷɥɟɤɬɪocɟɬɢ. 

Ƚoɞoɜoɣ ɩɪɢɬoɤ: 
 

 ɦ3, (4.25) 
 
 
ɍɞɟɥɶɧɵɣ ɪacɯoɞ ɷɧɟɪɝɢɢ: 
 

 ɤȼɬ·ɱ/ɦ3,      (4.26) 

 

4.2 ȼɵɛoɪ ɢ ɪacɱɟɬ cɢcɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɪɭɞɧɢɤa 

 

4.2.1 Ɋacɱɟɬ ɪacɯoɞa ɜoɡɞɭɯa ɞɥɹ oɛɟcɩɟɱɟɧɢɹ ɜɟɧɬɢɥɹɰɢɢ ɪɭɞɧɢɤa 
 
Ɋacɱɟɬ ɪacɯoɞa ɜoɡɞɭɯa ɞɥɹ ɩɪoɜɟɬɪɢɜaɧɢɹ ɪɭɞɧɢɤoɜ ɩɪoɢɡɜoɞɢɦ ɩo 

cɥɟɞɭɸɳɢɦ ɮaɤɬoɪaɦ: 
- ɩo ɧaɢɛoɥɶɲɟɦɭ ɱɢcɥɭ ɥɸɞɟɣ; 
- ɩo ɝaɡoɜɵɞɟɥɟɧɢɸ; 
- ɩo ɝaɡaɦ oɬ ɜɡɪɵɜɧɵɯ ɪaɛoɬ; 
- ɩo ɪaɡɛaɜɥɟɧɢɸ ɜɪɟɞɧɵɯ ɩɪɢɦɟcɟɣ ɜɵɯɥoɩɧɵɯ ɝaɡoɜ ɞɢɡɟɥɶɧoɝo 

oɛoɪɭɞoɜaɧɢɹ.  
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Ⱦaɥɟɟ ɩɪoɢɡɜoɞɢɬcɹ ɩɪoɜɟɪɤa ɩɥoɳaɞɟɣ cɟɱɟɧɢɹ cɬɜoɥoɜ ɞɥɹ oɰɟɧɤɢ 
cooɬɜɟɬcɬɜɢɹ ɢɯ ɞoɩɭcɬɢɦɵɦ cɤoɪocɬɹɦ ɞɜɢɠɟɧɢɹ ɜoɡɞɭɯa, 
ɪɟɝɥaɦɟɧɬɢɪoɜaɧɧɵɦ ȿɉȻ. 

Ocɧoɜɧɵɟ ɢcɯoɞɧɵɟ ɞaɧɧɵɟ: 
Ƚoɞoɜaɹ ɞoɛɵɱa ɝoɪɧoɣ ɦaccɵ A=2,5 ɦɥɧ.ɬ./ɝoɞ ɢɥɢ 8196,7 ɬ/cɭɬɤɢ ɢɥɢ 

2347,4 ɬ/cɦɟɧ ɢɥɢ 586,8 ɤɭɛoɦɟɬɪa ɜ cɦɟɧɭ. ɇaɢɛoɥɶɲɟɟ ɤoɥɢɱɟcɬɜo ɥɸɞɟɣ ɜ 
ɪɭɞɧɢɤɟ n = 450 ɱɟɥ. Ʉoɥɢɱɟcɬɜo oɞɧoɜɪɟɦɟɧɧo ɜɡɪɵɜaɟɦoɝo ȼȼ ɩo ɪɭɞɧɢɤɭ 
ȼ=1235ɤɝ. Ƚaɡoɜɵɞɟɥɟɧɢɟ - 0.0%. Cɭɦɦaɪɧaɹ ɧoɦɢɧaɥɶɧaɹ ɦoɳɧocɬɶ 
ɞɜɢɝaɬɟɥɟɣ ɜɧɭɬɪɟɧɧɟɝo cɝoɪaɧɢɹ, ɪaɛoɬaɸɳɢɯ ɧa ɪɭɞɧɢɤɟ: 

 
∑N = 5 · (N1 + N2) = 5 · (185 + 280) = 2325 ɥ.c,    (4.27) 

 
ɝɞɟ 5 – ɤoɥɢɱɟcɬɜo oɞɧoɬɢɩɧɵɯ ɦaɲɢɧ c ȾȼC (ɞɢɡɟɥɶ); 

N1 = 185 ɥ.c. – ɧoɦɢɧaɥɶɧaɹ ɦoɳɧocɬɶ ɞɢɡɟɥɶɧoɝo ɞɜɢɝaɬɟɥɹ ɉȾɆ 
ST-5R; 
N2 = 280 ɥ.c. – ɧoɦɢɧaɥɶɧaɹ ɦoɳɧocɬɶ ɞɢɡɟɥɶɧoɝo ɞɜɢɝaɬɟɥɹ ɉȾɆ 
ST-8B. 
 
ɉɪɢɧɢɦaɟɦ ɜcacɵɜaɸɳɢɣ cɩocoɛ ɜɟɧɬɢɥɹɰɢɢ, ɬaɤ ɤaɤ ɜ ɷɬoɦ cɥɭɱaɟ 

ɦɢɧɢɦaɥɶɧɵ ɤaɩɢɬaɥɶɧɵɟ ɡaɬɪaɬɵ. ȼ cɥɭɱaɟ ocɬaɧoɜɤɢ ɜɟɧɬɢɥɹɬoɪa, ɜoɡɞɭɯ c 
ɩoɜɟɪɯɧocɬɢ ɛɭɞɟɬ ɩocɬɭɩaɬɶ ɡa cɱɟɬ ɟcɬɟcɬɜɟɧɧoɣ ɬɹɝɢ. 

 
Ɋacɱɟɬ ɜoɡɞɭɯa: 
- ɩo ɧaɢɛoɥɶɲɟɦɭ ɱɢcɥɭ ɥɸɞɟɣ oɞɧoɜɪɟɦɟɧɧo ɧaɯoɞɹɳɢɯcɹ ɜ ɪɭɞɧɢɤɟ  

-  
Qɪ.ɥ. = 0,1 · n · Ʉɡ = 0,1 · 450 · 1,4 = 63  ɦ³/c,    (4.28) 
 

ɝɞɟ 0,1 ɦ3/c - ɧoɪɦa ɪacɯoɞa ɜoɡɞɭɯa ɧa oɞɧoɝo ɱɟɥoɜɟɤa; 
n=450 ɱɟɥ - ɧaɢɛoɥɶɲɟɟ ɱɢcɥo ɥɸɞɟɣ, oɞɧoɜɪɟɦɟɧɧo ɧaɯoɞɹɳɢɯcɹ ɜ 

ɪɭɞɧɢɤɟ; 
Ʉɡ=1,4 - ɤoɷɮɮɢɰɢɟɧɬ ɡaɩaca ɜoɡɞɭɯa. 

- ɩo ɭcɥoɜɢɹɦ ɜɵɞɟɥɟɧɢɹ ɝaɡoɜ ɩocɥɟ ɜɡɪɵɜɧɵɯ ɪaɛoɬ    
  

Qɪ.ɜɜ. = 500 ·ȼ · Ʉɡ / t = 500 · 1235 · 1,4 / 1800 = 480,3 ɦ³/c,  (4.29) 
 

ɝɞɟ ȼ - ɤoɥɢɱɟcɬɜo oɞɧoɜɪɟɦɟɧɧo ɜɡɪɵɜaɟɦoɝo ȼȼ, ɤɝ; 
t= 1800 c- ɜɪɟɦɹ ɩɪoɜɟɬɪɢɜaɧɢɹ. 

- ɩo ɪaɡɛaɜɥɟɧɢɸ ɜɪɟɞɧɵɯ ɩɪɢɦɟcɟɣ ɜɵɯɥoɩɧɵɯ ɝaɡoɜ ɞɢɡɟɥɶɧoɝo 
oɛoɪɭɞoɜaɧɢɹ   

 
   Qɪ.ɞɜc. = ȼɦ · ∑N · Ʉ · Ʉɡ / 605 · 2325 · 0,85 · 1,4 / 60 = 230,5 ɦ³/c , (4.30) 

 
ɝɞɟ ȼɦ = 5 ɦ3/ɦɢɧ = 0,083 ɦ³/c - ɧoɪɦa ɜoɡɞɭɯa ɧa 1 ɥ.c. ɧoɦɢɧaɥɶɧoɣ ɦoɳɧocɬɢ 
ɞɜɢɝaɬɟɥɹ, 
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N= 2325 ɥ.c. - cɭɦɦaɪɧaɹ ɧoɦɢɧaɥɶɧaɹ ɦoɳɧocɬɶ ɜcɟɯ ɞɜɢɝaɬɟɥɟɣ 
ɜɧɭɬɪɟɧɧɟɝo cɝoɪaɧɢɹ, ɪaɛoɬaɸɳɢɯ ɩoɞ ɡɟɦɥɟɣ; 

Ʉ = 0,85 – ɤoɷɮɮɢɰɢɟɧɬ oɞɧoɜɪɟɦɟɧɧocɬɢ ɪaɛoɬɵ ɦaɲɢɧ. 
 
Ʉ ɭɱɟɬɭ ɩɪɢɧɢɦaɟɬcɹ ɧaɢɛoɥɶɲɢɣ ɪacɯoɞ ɜoɡɞɭɯa, ɩoɥɭɱɟɧɧɵɣ ɩɪɢ 

ɪacɱɟɬaɯ ɩo ɜɵɲɟɢɡɥoɠɟɧɧɵɦ ɮoɪɦɭɥaɦ. Oɛɳɢɣ ɪacɯoɞ ɜoɡɞɭɯa ɞɥɹ 
ɩɪoɜɟɬɪɢɜaɧɢɹ ɪɭɞɧɢɤa oɩɪɟɞɟɥɹɟɬcɹ ɩo ɮoɪɦɭɥɟ: 

 
Qo.ɪ. = (Qɪ + ∑Qo) · 1.1  ɦ³/c,       (4.31) 
 

ɝɞɟ 1.1 - ɤoɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜaɸɳɢɣ ɧɟɪaɜɧoɦɟɪɧocɬɶ ɪacɩɪɟɞɟɥɟɧɢɹ 
ɜoɡɞɭɯa ɩo ɜɵɪaɛoɬɤaɦ; 

Q - ɧaɢɛoɥɶɲɢɣ ɪacɯoɞ ɜoɡɞɭɯa; 
Qo - cɭɦɦaɪɧɵɣ ɪacɯoɞ ɜoɡɞɭɯa ɞɥɹ oɛocoɛɥɟɧɧoɝo ɩɪoɜɟɬɪɢɜaɧɢɹ 

ɤaɦɟɪɧɵɯ ɜɵɪaɛoɬoɤ. 
 
Ɋacɱɟɬɧɵɟ ɞaɧɧɵɟ cɜɟɞɟɧɵ ɜ ɬaɛɥɢɰɭ 4.3. 
 

Ɍaɛɥɢɰa 4.3 – Ɋacɯoɞ ɜoɡɞɭɯa ɞɥɹ ɩɪoɜɟɬɪɢɜaɧɢɹ ɤaɦɟɪɧɵɯ ɜɵɪaɛoɬoɤ 
ɇaɢɦɟɧoɜaɧɢɟ Oɛɴɟɦ ɤaɦɟɪ, V (ɦ3) Ɋacɯoɞ ɜoɡɞɭɯa, Q (ɦ3/c) 

ɄOCO 2000 11 
Ƚaɪaɠ  5000 27,5 
Cɤɥaɞ ȽCɆ 1200 6,6 
Cɤɥaɞ ȼɆ 1500 1,75 
Ɇɟɞɩɭɧɤɬ  200 1,1 
ɂɬoɝo  9900 48 

 
ɇɟoɛɯoɞɢɦoɟ ɤoɥɢɱɟcɬɜo ɜoɡɞɭɯa ɞɥɹ oɛocoɛɥɟɧɧoɝo ɩɪoɜɟɬɪɢɜaɧɢɹ 

ɤaɦɟɪɧɵɯ ɜɵɪaɛoɬoɤ: 
- ɞɥɹ cɤɥaɞa ɜɡɪɵɜɱaɬɵɯ ɦaɬɟɪɢaɥoɜ (ȼɆ): 
 
Qɜɦ = 0,07 · Vɜɦ / 60 =0,071500/60=1,75  ɦ³/c,    (4.32) 
 

ɝɞɟ Vɜɦ - oɛɴɟɦ cɤɥaɞa ȼɆ; 
 

- ɞɥɹ cɤɥaɞa ɝoɪɸɱɟ-cɦaɡoɱɧɵɯ ɦaɬɟɪɢaɥoɜ (ȽCɆ): 
 
Qɝcɦ = 0,33 · Vɝcɦ / 60=0,331200/60=6,6 ɦ³/c,    (4.33) 
 

ɝɞɟ Vɝcɦ - oɛɴɟɦ cɤɥaɞa ȽCɆ; 
 

- ɞɥɹ ɝaɪaɠɟɣ: 
 
Qɝ = 0,33 · Vɝ / 60=0,335000/60=27,5  ɦ³/c,    (4.34) 
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ɝɞɟ Vɝ - oɛɴɟɦ ɝaɪaɠɟɣ; 
- ɞɥɹ ɤaɦɟɪɵ oɬcɬoɹ caɦoɯoɞɧoɝo oɛoɪɭɞoɜaɧɢɹ: 
 
Qɤ = 0,33 · Vɤ / 60=0,332000/60=11  ɦ³/c,     (4.35) 
 

ɝɞɟ Vɤ - oɛɴɟɦ ɤaɦɟɪɵ oɬcɬoɹ caɦoɯoɞɧoɝo oɛoɪɭɞoɜaɧɢɹ: 
 

- ɞɥɹ ɦɟɞɩɭɧɤɬa: 
 
Qɩ = 0,33 · Vɩ / 60=0,33200/60=1,1 ɦ³/c,     (4.36) 
 

ɝɞɟ Vɩ - oɛɴɟɦ ɦɟɞɩɭɧɤɬa. 
 

Ɋaccɱɢɬɵɜaɟɦ oɛɳɟɟ ɤoɥɢɱɟcɬɜo ɜoɡɞɭɯa: 
 
Qoɪ = 1,1 · (480,3+48) = 581 ɦ³/c,      (4.37) 
 

4.2.2 ɉɪoɜɟɪɤa cɟɱɟɧɢɹ cɬɜoɥoɜ ɩo ɞoɩɭcɬɢɦɵɦ cɤoɪocɬɹɦ 
ɞɜɢɠɟɧɢɹ ɜoɡɞɭɯa 

 
ɉɪoɜɟɪɤa ɩɥoɳaɞɟɣ cɟɱɟɧɢɣ cɬɜoɥoɜ ɢ ɝoɪɢɡoɧɬaɥɶɧɵɯ ɜɵɪaɛoɬoɤ 

ɩɪoɢɡɜoɞɢɬcɹ ɩocɥɟ ɪacɱɟɬa ɪacɩɪɟɞɟɥɟɧɢɹ ɜoɡɞɭɯa ɞɥɹ oɰɟɧɤɢ cooɬɜɟɬcɬɜɢɹ 
ɢɯ ɞoɩɭcɬɢɦɵɦ cɤoɪocɬɹɦ ɞɜɢɠɟɧɢɹ ɜoɡɞɭɯa ɜ cooɬɜɟɬcɬɜɢɢ c ȿɞɢɧɵɦɢ 
ɩɪaɜɢɥaɦɢ ɛɟɡoɩacɧocɬɢ (ȿɉȻ). 

 
Ɋacɱɟɬɧaɹ cɤoɪocɬɶ ɞɜɢɠɟɧɢɹ ɜoɡɞɭɯa ɜ ɜɵɪaɛoɬɤaɯ ɞoɥɠɧa 

ɭɞoɜɥɟɬɜoɪɹɬɶ ɭcɥoɜɢɸ: 
 
Vmin≤VpVmax         (4.38) 
ɝɞɟ Vmin  ɢ Vmax –ɦɢɧɢɦaɥɶɧaɹ ɢ ɦaɤcɢɦaɥɶɧaɹ ɞoɩɭcɬɢɦaɹ cɤoɪocɬɶ 

ɜoɡɞɭɯa ɜ ɜɵɪaɛoɬɤɟ. 
 
Ⱦɥɹ cɬɜoɥoɜ ɪacɱɟɬɧaɹ cɤoɪocɬɶ ɞɜɢɠɟɧɢɹ ɜoɡɞɭɯa oɩɪɟɞɟɥɹɟɬcɹ ɢɡ 

cooɬɧoɲɟɧɢɹ: 
 

,         (4.39) 

ɝɞɟ Qc - ɪacɱɟɬɧɵɣ ɪacɯoɞ ɜoɡɞɭɯa, ɩɪoɯoɞɹɳɢɣ ɩo cɬɜoɥɭ, ɦ3/c; 
Ⱦ=0,9÷0,95 - ɤoɷɮɮɢɰɢɟɧɬ ɡaɝɪoɦoɠɞɟɧɢɹ ɩɥoɳaɞɢ cɬɜoɥa, ɞɥɹ 

ɝoɪɢɡoɧɬaɥɶɧɵɯ ɜɵɪaɛoɬoɤ 
Ⱦ=0,8÷0,9; S - ɩɥoɳaɞɶ cɟɱɟɧɢɹ cɬɜoɥa, ɦ2. 
 
Ɋacɱɟɬɧɵɟ ɞaɧɧɵɟ ɡaɧocɹɬcɹ ɜ ɬaɛɥɢɰɭ 4.4 
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Ɍaɛɥɢɰa 4.4 - Ɋacɯoɞ ɜoɡɞɭɯa ɧa ɩɪoɜɟɬɪɢɜaɧɢɟ ɜɵɪaɛoɬoɤ 

S, ɦ2 Ɇaɤcɢɦaɥɶɧaɹ 
cɤoɪocɬɶ Vɦ, ɦ/c 

Ⱦ 
Ɇaɤcɢɦaɥɶɧɵɣ 
ɪacɯoɞ Qc, ɦ3/c 

ɇaɢɦɟɧoɜaɧɢɟ ɜɵɪaɛoɬoɤ 

ȼoɡɞɭɯoɩoɞaɸɳɢɟ 
50,24 8 0,9 361,7 CɄC, ȼɉC 

ȼoɡɞɭɯoɜɵɞaɸɳɢɟ 
33,16 15 0,95 472,5ɯ2 ȼC1, ȼC2 

16 8 0,95 121,6 Oɬɤaɬoɱɧɵɣ ɝoɪɢɡoɧɬ 

4 4 0,95 15,2 
ȼɟɧɬɢɥɹɰɢoɧɧo- 

ɜoccɬaɸɳɢɣ 

14 8 0,95 106,4 
ȼɟɧɬɢɥɹɰɢoɧɧo-

ɡaɤɥaɞoɱɧɵɣ ɝoɪɢɡoɧɬ 
 

      (4.40) 

      (4.41) 

 
Vɪ(ɤc,ɜɩc)<Vmax ,ɬ.ɟ. ɜɵɩoɥɧɹɟɬcɹ ɭcɥoɜɢɟ; 
Vɪ(ɜc1,ɜc2)<Vmax ,ɬ.ɟ. ɜɵɩoɥɧɹɟɬcɹ ɭcɥoɜɢɟ. 
 
 
 

4.2.3 Ɋacɱɟɬ ɞɟɩɪɟccɢɢ ɪɭɞɧɢɤa 
 
Ⱦɥɹ oɩɪɟɞɟɥɟɧɢɹ oɛɳɟɲaɯɬɧoɣ ɞɟɩɪɟccɢɢ ɜɵɛɢɪaɟɬcɹ ɬa 

ɜɟɧɬɢɥɹɰɢoɧɧaɹ cɬɪɭɹ (c ɧaɢɛoɥɶɲɢɦ ɪacɯoɞoɦ ɜoɡɞɭɯa ɢ ɧaɢɛoɥɟɟ 
ɩɪoɬɹɠɟɧɧaɹ), ɞɟɩɪɟccɢɹ ɜ ɤoɬoɪoɣ ɛɭɞɟɬ ɧaɢɛoɥɶɲɟɣ, ɢ ɜ ɞaɥɶɧɟɣɲɟɦ 
ɩɪɢɧɢɦaɟɬcɹ ɜ ɤaɱɟcɬɜɟ oɛɳɟɪɭɞɧɢɱɧoɣ. 

 
ȼɟɥɢɱɢɧɭ ɪɭɞɧɢɱɧoɣ ɞɟɩɪɟccɢɢ ɪaccɱɢɬɵɜaɟɦ ɩo ɮoɪɦɭɥɟ: 
 
ɇ = ∑h + ∑hɦ + he, ɦɦ ɜoɞ.cɬ,       (4.42) 
 

ɝɞɟ ∑h – cɭɦɦaɪɧaɹ ɪacɱɟɬɧaɹ ɞɟɩɪɟccɢɹ ɞɥɹ ɜcɟɯ ɜɵɪaɛoɬoɤ, oɛɪaɡɭɸɳɢɯ 
cɬɪɭɸ ɩo caɦoɦɭ ɬɪɭɞɧoɩɪoɜɟɬɪɢɜaɟɦoɦɭ ɧaɩɪaɜɥɟɧɢɸ, oɬ ɭcɬɶɹ 
ɜoɡɞɭɯoɩoɞaɸɳɢɯ cɬɜoɥoɜ, ɞo ɭcɬɶɹ ɜɟɧɬɢɥɹɰɢoɧɧoɝo cɬɜoɥa, ɦɦ ɜoɞ.cɬ, ɉa. 

∑hɦ – cɭɦɦaɪɧaɹ ɪacɱɟɬɧaɹ ɞɟɩɪɟccɢɹ  ɦɟcɬɧɵɯ coɩɪoɬɢɜɥɟɧɢɣ ɧa ɜcɟɦ 
ɩɭɬɢ ɞɜɢɠɟɧɢɹ ɜoɡɞɭɯa, ɦɦ ɜoɞ.cɬ, ɉa(∑hɦ=15-20% oɬ ∑h). 

hɟ – ɞɟɩɪɟccɢɹ ɟcɬɟcɬɜɟɧɧoɣ ɬɹɝɢ, ɦɦ ɜoɞ.cɬ, ɉa(hɟ=5-10% oɬ ∑h). 
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ɉoɞcɱɟɬ ɞɟɩɪɟccɢɢ ɩocɥɟɞoɜaɬɟɥɶɧo coɟɞɢɧɟɧɧɵɯ ɜɵɪaɛoɬoɤ 

ɪaccɱɢɬɵɜaɟɦ ɩo ɮoɪɦɭɥɟ: 
 
∑hi = ∑(ai · Pi · Li · Q²i / S³i), ɦɦ ɜoɞ.cɬ, ɉa    (4.43) 
 

ɝɞɟ ai  - ɤɝc²/ɦ4 – ɤoɷɮɮɢɰɢɟɧɬ aɷɪoɞɢɧaɦɢɱɟcɤoɝo coɩɪoɬɢɜɥɟɧɢɹ ɜɵɪaɛoɬɤɢ; 
Pi - ɩɟɪɢɦɟɬɪ ɜɵɪaɛoɬɤɢ, ɦ; 
Li - ɞɥɢɧa ɜɵɪaɛoɬɤɢ, ɦ; 
Si – ɩɥoɳaɞɶ ɩoɩɟɪɟɱɧoɝo cɟɱɟɧɢɹ ɜɵɪaɛoɬɤɢ, ɦ²; 
Qi - ɪacɯoɞ ɜoɡɞɭɯa ɩo ɜɵɪaɛoɬɤɟ, ɦ³/c. 
Ɋacɱɟɬɧɵɟ ɞaɧɧɵɟ ɡaɧocɢɦ ɜ ɬaɛɥɢɰɭ 4.5 
 

Ɍaɛɥɢɰa 4.5 - Ɋacɱɟɬ ɞɟɩɪɟccɢɢ 

ɇaɡɜaɧɢɟ 
ɜɵɪaɛoɬɤɢ 

ɬɢɩ 
ɤɪɟɩɢ i10

-4 L i,ɦ Pi,ɦ 
Si, 

ɦ2 

S3
i, 

ɦ3 

Ri, 

Ʉ 

Qi, 

ɦ3/c 

Q2
i, 

ɦ3/c 

hi,ɦɦ. 

ɜoɞ.c
ɬ 

Cɬɜoɥ ɄC 
Ɇoɧ. 
ɛɟɬoɧ 

39,2 1400 25 
50,2

4 
126808,65 0,0011 

290,
5 

84390,3 92,8 

ȼcɤɪɵɜaɸɳɢ
ɣ  
ɤɜɟɪɲɥaɝ. 

Aɧɤɟɪɧa
ɹ ɢ Ɍ/Ȼ 

15,7
5 

987 14 16 4096 0,0053 
121,

6 
14786,6 78,4 

Oɬɤaɬoɱɧɵɣ 
ɲɬɪɟɤ 

ɍɄɄ 6,0 500 14 16 4096 0,0011 
121,

6 
14786,6 16,3 

Oɬɤaɬoɱɧɵɣ 
ɤɜɟɪɲɥaɝ. 

Aɧɤɟɪɧa
ɹ ɢ Ɍ/Ȼ 

15,7
5 

310 14 16 4096 0,0016 
121,

6 
14786,6 23,6 

Oɬɤaɬoɱɧɵɣ 
ɲɬɪɟɤ 

ɍɄɄ 6,0 500 14 16 4096 0,0011 
121,

6 
14786,6 16,3 

ȼɟɧɬ. 
ɜoccɬaɸɳɢɣ 

Ɍ/Ȼ 20 60 8 4 64 0,015 15,2 231,04 3,5 

ȼɟɧɬ. 
ɤɜɟɪɲɥaɝ  ɍɄɄ 

15,7
5 

425 14 16 4096 0,0023 
121,

6 
14786,6 34 

Cɬɜoɥ ȼC-2 
Ɇoɧ. 
ɛɟɬoɧ 

15,0 1300 
21,
4 

33,1
6 

36462,3 0,0012 
290,

5 
84390,3 101,3 

ɂɬoɝo       0,0287   366,2 

 
Ɋacɱɢɬɵɜaɟɦ ɜɟɥɢɱɢɧɭ oɛɳɟɲaɯɬɧoɣ ɞɟɩɪɟccɢɢ: 
 
ɇ = 366,2 + 73,24 + 36,62 = 476,1 ɦɦ ɜoɞ.cɬ. = 476,1 ɉa.  (4.45) 
 

4.2.4 ȼɵɛoɪ ɜɟɧɬɢɥɹɬoɪa ɝɥaɜɧoɝo ɩɪoɜɟɬɪɢɜaɧɢɹ (ȼȽɉ) 
 
ȼɵɛoɪ ȼȽɉ ɩɪoɢɡɜoɞɢɬcɹ ɧa ocɧoɜɟ ɟɝo ɧaɩoɪɧɵɯ ɯaɪaɤɬɟɪɢcɬɢɤ ɇɜ ɢ Qɜ. 
ɉɪoɢɡɜoɞɢɬɟɥɶɧocɬɶ ɜɟɧɬɢɥɹɬoɪa ɪacɱɢɬɵɜaɟɦ ɩo ɮoɪɦɭɥɟ: 
 
Qɜ = Ʉɜ ·Qoɪ 1,1 ·290,5 = 319,5 ɦ³/c,      (4.46) 
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ɝɞɟ Ʉɜ – ɤoɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜaɸɳɢɣ ɭɬɟɱɤɢ ɜoɡɞɭɯa ɱɟɪɟɡ ɧaɞɲaɯɬɧɵɟ 
cooɪɭɠɟɧɢɹ ɢ ɤaɧaɥɵ ɜɟɧɬɢɥɹɬoɪoɜ (1,1 – ɞɥɹ ȼC). 

 
Ⱦɥɹ oɩɪɟɞɟɥɟɧɢɹ ɪɟɠɢɦa ɪaɛoɬɵ ȼȽɉ ɜ cɟɬɢ, ɧɟoɛɯoɞɢɦo ɧaɧɟcɬɢ ɧa 

ɝɪaɮɢɤ ɡoɧɭ ɩɪoɦɵɲɥɟɧɧoɝo ɢcɩoɥɶɡoɜaɧɢɹ ȼȽɉ ɢ ɯaɪaɤɬɟɪɢcɬɢɤɭ 
ɜɟɧɬɢɥɹɰɢoɧɧoɣ cɟɬɢ. Ɍoɱɤa ɢɯ ɩɟɪɟcɟɱɟɧɢɹ cooɬɜɟɬcɬɜɭɟɬ ɪɟɠɢɦɭ ɪaɛoɬɵ 
ɜɟɧɬɢɥɹɬoɪa. 

 
Ⱦɥɹ ɩocɬɪoɟɧɢɹ ɯaɪaɤɬɟɪɢcɬɢɤɢ cɟɬɢ ɡɧaɱɟɧɢɹ ɇɜ oɩɪɟɞɟɥɹɟɦ ɩɪɢ 

ɡɧaɱɟɧɢɹɯ Qɜ oɬ 0 ɞo 2: 
 
ɇɜ = ∑R · Q²ɜ + Rɜɭ ·  Q²ɜ, ɦɦ ɜoɞ.cɬ, ɉa     (4.47) 
 

ɝɞɟ ∑R – coɩɪoɬɢɜɥɟɧɢɟ cɟɬɢ ɝoɪɧɵɯ ɜɵɪaɛoɬoɤ, ɩo ɤoɬoɪɵɦ ɩɪoɢɡɜoɞɢɬcɹ 
ɪacɱɟɬ ɞɟɩɪɟccɢɢ, ɤɇ; 

Rɜɭ – ɜɧɭɬɪɟɧɧɟɟ coɩɪoɬɢɜɥɟɧɢɟ ɜ ɜɟɧɬɢɥɹɬoɪɧoɣ ɭcɬaɧoɜɤɟ, ɤɇ. 
 
Ⱦɥɹ oɩɪɟɞɟɥɟɧɢɹ ɜɧɭɬɪɟɧɧɟɝo coɩɪoɬɢɜɥɟɧɢɹ ɜɟɧɬɢɥɹɬoɪɧoɣ ɭcɬaɧoɜɤɢ 

ɜɵɩoɥɧɹɟɦ cɥɟɞɭɸɳɢɟ ɪacɱɟɬɵ. 
 
ɇaɯoɞɢɦ ɷɤɜɢɜaɥɟɧɬɧoɟ oɬɜɟɪcɬɢɟ ɪɭɞɧɢɤa: 
 

 ɦ2 ,      (4.48) 

 
 
 
Oɪɢɟɧɬɢɪoɜoɱɧo oɩɪɟɞɟɥɹɟɦ ɞɢaɦɟɬɪ ɤoɥɟca ɜɟɧɬɢɥɹɬoɪa: 
 

 ɦ,         (4.49) 

 
Coɩɪoɬɢɜɥɟɧɢɟ ɜɟɧɬɢɥɹɬoɪɧoɣ ɭcɬaɧoɜɤɢ oɩɪɟɞɟɥɹɟɦ ɩo ɮoɪɦɭɥɟ: 
 

       (4.50) 

 
ɝɞɟ a = 0,06 – ɤoɷɮɮɢɰɢɟɧɬ ɞɥɹ ɰɟɧɬɪoɛɟɠɧɵɯ ɜɟɧɬɢɥɹɬoɪoɜ. 
 

Ɋɟɡɭɥɶɬaɬɵ cɜoɞɢɦ ɜ ɬaɛɥɢɰɭ 4.6 
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Ɍaɛɥɢɰa 4.6 – Ɋɟɡɭɥɶɬɚɬɵ  
QB 0 0,25 QB 0,5QB 0,75QB 1,25QB 1,5QB 2QB 
QB 0 79,8 159,7 239,6 399,4 479,3 639 
Q2

ȼ 0 6380 25520 57420,2 159500,4 229680,6 408321 
HB, ɦɦ ɜɞ. cɬ  192,1 768,2 1728,3 4800,9 6913,4 12290,5 

 
ɉo ɪacɱɟɬɧɵɦ ɜɟɧɬɢɥɹɰɢoɧɧɵɦ ɩaɪaɦɟɬɪaɦ QB ɢ HB ɜɵɛɢɪaɟɦ 2 

ɜɟɧɬɢɥɹɬoɪa ȼɐȾ-47,5ɍ. 
 

Ɍaɛɥɢɰa 4.7 - Ɍɟɯɧɢɱɟcɤaɹ ɯaɪaɤɬɟɪɢcɬɢɤa ɜɟɧɬɢɥɹɬoɪa ȼɐȾ-47,5ɍ 
ɉoɤaɡaɬɟɥɢ Ɂɧaɱɟɧɢɹ 

Ⱦɢaɦɟɬɪ ɪaɛoɱɟɝo ɤoɥɟca, ɦɦ 4000 
ɑacɬoɬa ɜɪaɳɟɧɢɹ ɦɢɧ-1 450-490 
Ⱦɢaɩaɡoɧ ɜ ɡoɧɟ ɩɪoɦɵɲɥɟɧɧoɝo ɢcɩoɥɶɡoɜaɧɢɹ: 

- ɩoɞaɱɢ ɦ3/c 
- cɬaɬɢɱɟcɤoɟ ɞaɜɥɟɧɢɟ, ɉa 

 
20-430 

1000-8800 
Ɇoɳɧocɬɶ ɭcɬaɧoɜɤɢ, ɤȼɬ 1250 
Ɇaɤcɢɦaɥɶɧɵɣ cɬaɬɢɱɟcɤɢɣ ɄɉȾ ɭcɬaɧoɜɤɢ  0,86 

 

ȼɟɧɬɢɥɹɰɢɹ ɪɭɞɧɢɤa ocɭɳɟcɬɜɥɹɟɬcɹ ɜcacɵɜaɸɳɢɦ cɩocoɛoɦ ɩo 
ɮɥaɧɝoɜoɣ cɢcɬɟɦɟ c ɢcɩoɥɶɡoɜaɧɢɟ ɜcɟɯ ɞɟɣcɬɜɭɸɳɢɯ cɬɜoɥoɜ. 

Ɋacɩɪɟɞɟɥɟɧɢɟ ɜoɡɞɭɯa ɩo ɜɟɪɬɢɤaɥɶɧɵɦ cɬɜoɥaɦ ɩɪɢɧɢɦaɟɬcɹ 
cɥɟɞɭɸɳɢɦ: 

ɉocɬɭɩaɸɳɢɣ ɜ ɪɭɞɧɢɤ ɜoɡɞɭɯ: 
ɄC- 290,5 ɦ3/c, 
ȼɉC –290,5 ɦ3/c, 

ɂcɯoɞɹɳɢɣ ɢɡ ɪɭɞɧɢɤa ɜoɡɞɭɯ:  
ȼC-1 – 290,5 ɦ3/c, 
ȼC-2 – 290,5 ɦ3/c, 
 
ȼoɡɞɭɯoɩoɞaɸɳɢɟ cɬɜoɥɵ oɛoɪɭɞoɜaɧɵ ɤaɥoɪɢɮɟɪɧɵɦɢ ɭcɬaɧoɜɤaɦɢ, a 

ɜɟɧɬɢɥɹɰɢoɧɧɵɟ cɬɜoɥɵ – ɜɟɧɬɢɥɹɬoɪɧɵɦɢ ɭcɬaɧoɜɤaɦɢ. ɇa ɜɟɧɬɢɥɹɰɢoɧɧɵɯ 
cɬɜoɥaɯ ɭcɬaɧoɜɥɟɧɵ ɜɟɧɬɢɥɹɬoɪɵ ɝɥaɜɧoɝo ɩɪoɜɟɬɪɢɜaɧɢɹ. Ƚɥaɜɧɵɟ 
ɜɟɧɬɢɥɹɬoɪɧɵɟ ɭcɬaɧoɜɤɢ cocɬoɹɬ ɢɡ ɞɜɭɯ aɝɪɟɝaɬoɜ (ɪaɛoɱɟɝo ɢ ɪɟɡɟɪɜɧoɝo) 
oɞɧoɝo ɬɢɩa. Ɋɟɜɟɪcɢɪoɜaɧɢɟ ɜɟɧɬɢɥɹɰɢoɧɧoɣ cɬɪɭɢ ɩɪoɢcɯoɞɢɬ c ɩoɦoɳɶɸ 
ɥɹɞ ɜɟɧɬɢɥɹɬoɪa. 
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5 Cɩɟɰɢaɥɶɧaɹ ɱacɬɶ: ɉoɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧocɬɢ ɌO ɢ Ɋ ɝoɪɧoɣ 
ɬɟɯɧɢɤɢ ɜ ɭcɥoɜɢɹɯ ɪɭɞɧɢɤa «Ɍaɣɦɵɪcɤɢɣ» 
 

5.1 ɍɩɪaɜɥɟɧɢɟ ɷɥɟɤɬɪoɦɟɯaɧɢɱɟcɤoɣ cɥɭɠɛoɣ ɪɭɞɧɢɤa 
 

ɇa ɪɭɞɧɢɤɟ ɢcɩoɥɶɡɭɸɬcɹ ɛɭɪoɜaɹ, ɩoɝɪɭɡoɱɧo-ɞocɬaɜoɱɧaɹ ɢ 
ɜcɩoɦoɝaɬɟɥɶɧaɹ ɡaɪɭɛɟɠɧoɝo ɩɪoɢɡɜoɞcɬɜa. 

ɉɪɢɦɟɧɟɧɢɟ ɬɟɯɧɢɤɢ ɡaɪɭɛɟɠɧoɝo ɩɪoɢɡɜoɞcɬɜa oɛɴɹcɧɹɟɬcɹ ɬɟɦ ɱɬo 
oɧa oɛɥaɞaɟɬ ɛoɥɟɟ ɜɵcoɤoɣ ɧaɞɟɠɧocɬɶɸ, ɦɟɧɶɲɢɦɢ ɭɞɟɥɶɧɵɦɢ ɡaɬɪaɬaɦɢ ɧa 
ɞoɛɵɱɭ ɬoɧɧɵ ɩoɥɟɡɧoɝo ɢcɤoɩaɟɦoɝo ɩo cɪaɜɧɟɧɢɸ c ɦaɲɢɧaɦɢ 
oɬɟɱɟcɬɜɟɧɧoɝo ɩɪoɢɡɜoɞcɬɜa. 
 Ⱦo oɤoɧɱaɧɢɹ ɝaɪaɧɬɢɣɧoɝo ɩɟɪɢoɞa ɜcɟ ɪacɯoɞɵ ɩo ɩoɞɞɟɪɠaɧɢɸ 
ɪaɛoɬocɩocoɛɧocɬɢ ɬɟɯɧɢɤɢ ɛɟɪɟɬ ɧa cɟɛɹ ɮɢɪɦa ɩɪoɢɡɜoɞɢɬɟɥɶ, a ɩocɥɟ 
oɤoɧɱaɧɢɹ ɷɬoɝo ɩɟɪɢoɞa ɜcɟ ɪaɛoɬɵ, cɜɹɡaɧɧɵɟ c oɪɝaɧɢɡaɰɢɟɣ ɌO ɢ ɪɟɦoɧɬa, 
ɜɵɩoɥɧɹɟɬ ɪɟɦoɧɬɧo-ɦɟɯaɧɢɱɟcɤaɹ cɥɭɠɛa ɪɭɞɧɢɤa. 
 Ʉaɤ ɩoɤaɡɵɜaɟɬ oɩɵɬ, ɪɟɦoɧɬɧo-ɦɟɯaɧɢɱɟcɤɢɟ cɥɭɠɛɵ ɩɪɟɞɩɪɢɹɬɢɣ ɧɟ 
ɝoɬoɜɵ ɷɮɮɟɤɬɢɜɧo ɜɵɩoɥɧɹɬɶ ɷɬɭ ɪaɛoɬɭ, ɱɬo cɜɹɡaɧo c: 

1. Co cɬaɪɵɦ cɬaɧoɱɧɵɦ oɛoɪɭɞoɜaɧɢɟɦ ɢ cɪɟɞcɬɜaɦɢ ɦɟɯaɧɢɡaɰɢɢ 
ɪɟɦoɧɬɧɵɯ ɢ ɪɟɦoɧɬa 

2. ɇɟɞocɬaɬoɱɧɵɦɢ oɛɴɟɦaɦɢ ɡaɩacɧɵɯ ɱacɬɟɣ  
3. ɂcɩoɥɶɡoɜaɧɢɹ ɧɟcooɬɜɟɬcɬɜɭɸɳɢɯ ȽCɆ 
4. ɇɟcoɛɥɸɞɟɧɢɟɦ ɝɪaɮɢɤoɜ ɬɟɯɧɢɱɟcɤoɝo oɛcɥɭɠɢɜaɧɢɹ ɢ ɪɟɦoɧɬa 
5. ɇɢɡɤoɣ ɤɜaɥɢɮɢɤaɰɢɟɣ ɪɟɦoɧɬɧoɝo ɢ ɷɤcɩɥɭaɬɢɪɭɸɳɟɝo ɩɟɪcoɧaɥa 
6. ɇɟcooɬɜɟɬcɬɜɢɟ ocɧaɳɟɧɧocɬɢ ɪɟɦoɧɬɧo-ɦɟɯaɧɢɱɟcɤoɣ ɛaɡɵ ɪɭɞɧɢɤa 

ɦaɲɢɧaɦɢ ɢ oɛoɪɭɞoɜaɧɢɟɦ ɞɥɹ ɜɧɟɞɪɟɧɢɹ coɜɪɟɦɟɧɧɵɯ ɪɟɦoɧɬɧɵɯ 
ɬɟɯɧoɥoɝɢɣ 

ɂɡ ɩɪɢɜɟɞɟɧɧoɝo cɩɢcɤa ocoɛoɟ ɜɧɢɦaɧɢɟ ɡacɥɭɠɢɜaɟɬ ɩɭɧɤɬ 4 ɢ 6, 
ocɬaɥɶɧɵɟ ɩɭɧɤɬɵ ɡaɜɢcɹɬ oɬ ɩoɥɢɬɢɤɢ ɩɪɟɞɩɪɢɹɬɢɹ ɜ ɜoɩɪocaɯ 
oɪɝaɧɢɡaɰɢɢ ɬɟɯɧɢɱɟcɤoɝo ocɦoɬɪa ɢ ɪɟɦoɧɬa. 

Ɍɟɯɧɢɱɟcɤoɟ oɛcɥɭɠɢɜaɧɢɟ oɛoɪɭɞoɜaɧɢɹ ɩɪɟɞcɬaɜɥɹɟɬ coɛoɣ ɤoɦɩɥɟɤc 
ɦɟɪoɩɪɢɹɬɢɣ, ɧaɩɪaɜɥɟɧɧɵɯ ɧa ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɩɪɟɠɞɟɜɪɟɦɟɧɧoɝo ɢɡɧoca 
oɛoɪɭɞoɜaɧɢɹ ɩɭɬɟɦ ɬoɱɧoɝo ɜɵɩoɥɧɟɧɢɹ ɩɪaɜɢɥ ɉɌɗ, a ɬaɤɠɟ 
cɜoɟɜɪɟɦɟɧɧoɝo ɭcɬɪaɧɟɧɢɹ ɦɟɥɤɢɯ ɧɟɢcɩɪaɜɧocɬɟɣ. 

Ɍɟɯɧɢɱɟcɤoɟ oɛcɥɭɠɢɜaɧɢɟ ɜɤɥɸɱaɟɬ: 
1. ɟɠɟcɦɟɧɧoɟ ɬɟɯɧɢɱɟcɤoɟ oɛcɥɭɠɢɜaɧɢɟ; 
2. ɩɟɪɢoɞɢɱɟcɤɢɟ ɬɟɯɧɢɱɟcɤɢɟ ocɦoɬɪɵ, ɜɵɩoɥɧɹɟɦɵɟ ɩocɥɟ ɧaɪaɛoɬɤɢ 

oɛoɪɭɞoɜaɧɢɟɦ oɩɪɟɞɟɥɟɧɧoɝo ɤoɥɢɱɟcɬɜa ɱacoɜ. 
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Ɍaɛɥɢɰa 5.1 – Ɋɟɦoɧɬɧɵɟ ɧoɪɦaɬɢɜɵ ocɧoɜɧoɝo oɛoɪɭɞoɜaɧɢɹ 

 
Ɍɢɩoɜaɹ cɬɪɭɤɬɭɪa ɷɥɟɤɬɪoɦɟɯaɧɢɱɟcɤoɣ cɥɭɠɛɵ ɩɪɟɞcɬaɜɥɟɧa ɧɢɠɟ. ȼ 

ɝɥaɜɟ ɦɟɯaɧɢɱɟcɤoɣ cɥɭɠɛɵ cɬoɢɬ ɝɥaɜɧɵɣ ɦɟɯaɧɢɤ ɪɭɞɧɢɤa, ɤoɬoɪɵɣ oɬɜɟɱaɟɬ 
ɡa ɛɟɡoɬɤaɡɧɭɸ ɪaɛoɬɭ, cɜoɟɜɪɟɦɟɧɧoɟ ɬɟɯɧɢɱɟcɤoɟ oɛcɥɭɠɢɜaɧɢɟ ɢ ɪɟɦoɧɬ 
ɜcɟɝo oɛoɪɭɞoɜaɧɢɹ ɪɭɞɧɢɤa. ɉoɞɱɢɧɹɟɬcɹ ɝɥaɜɧɵɣ ɦɟɯaɧɢɤ ɧɟɩocɪɟɞcɬɜɟɧɧo 
ɝɥaɜɧoɦɭ ɢɧɠɟɧɟɪɭ ɪɭɞɧɢɤa. 

Ɂa ɛɟcɩɟɪɟɛoɣɧoɟ cɧaɛɠɟɧɢɟ ɪɭɞɧɢɤa ɷɥɟɤɬɪoɷɧɟɪɝɢɟɣ oɬɜɟɱaɟɬ ɝɥaɜɧɵɣ 
ɷɥɟɤɬɪɢɤ ɪɭɞɧɢɤa. 
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Boomer 282 4 28 

ɌO 470 6 12 6 48 
1Ɍɟɤ 1410 18 3 36 72 
2Ɍɟɤ 2820 30 2 120 160 
Ʉaɩ 8460 72 1 360 240 

ST 9 24 

ɌO 470 6 12 12 96 
1Ɍɟɤ 1410 16 3 72 144 
2Ɍɟɤ 2820 40 2 240 319 
Ʉaɩ 8460 160 1 900 600 

Ʉ 28 3 28 
ɌO 470 6 30 6 160 
Ɍɟɤ 2820 18 5 60 300 
Ʉaɩ 16920 72 1 360 320 
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Cɯɟɦa ɭɩɪaɜɥɟɧɢɹ ɷɧɟɪɝoɦɟɯaɧɢɱɟcɤoɣ cɥɭɠɛoɣ ɪɭɞɧɢɤa ɩɪɟɞcɬaɜɥɟɧa ɧa 
ɪɢcɭɧɤɟ 5.1

 
 

Ɋɢcɭɧoɤ 5.1 - Cɯɟɦa ɭɩɪaɜɥɟɧɢɹ ɷɧɟɪɝoɦɟɯaɧɢɱɟcɤoɣ cɥɭɠɛoɣ ɪɭɞɧɢɤa 
 

ȼ ɩoɞɱɢɧɟɧɢɢ ɝɥaɜɧoɝo ɦɟɯaɧɢɤa ɪɭɞɧɢɤa ɧaɯoɞɹɬcɹ ɦɟɯaɧɢɤɢ oɱɢcɬɧɵɯ ɢ 
ɩɪoɯoɞɱɟcɤɢɯ ɭɱacɬɤoɜ, ɦɟɯaɧɢɤ ɭɱacɬɤa ɲaɯɬɧoɝo ɩɪoɜɟɬɪɢɜaɧɢɹ, ɦɟɯaɧɢɤ 
ɭɱacɬɤa ɜoɞooɬɥɢɜa, ɦɟɯaɧɢɤ ɭɱacɬɤa ɩoɞɴёɦɧɵɯ ɦaɲɢɧ, ɦɟɯaɧɢɤ 
ɩoɪoɞoɡaɤɥaɞoɱɧoɝo ɤoɦɩɥɟɤca, ɦɟɯaɧɢɤ ȼɒɌ, ɧaɱaɥɶɧɢɤ ɰɟɧɬɪaɥɶɧɵɯ 
ɪɟɦoɧɬɧɵɯ ɦacɬɟɪcɤɢɯ (ɐɊɆɆ), ɝɥaɜɧɵɣ ɦɟɯaɧɢɤ ɭɱacɬɤa ɦɟɯaɧɢɡaɰɢɢ ɢ ɝɥaɜɧɵɣ 
ɷɧɟɪɝɟɬɢɤ. Oɧɢ oɪɝaɧɢɡɭɸɬ ɧaɩɪaɜɥɹɸɬ ɢ ɤoɧɬɪoɥɢɪɭɸɬ ɪaɛoɬɭ ɩoɞɱɢɧёɧɧoɝo ɢɦ 
ɩɟɪcoɧaɥa. 

C ɰɟɥɶɸ ɩoɜɵɲɟɧɢɹ ɝɢɛɤocɬɢ ɢ oɩɟɪaɬɢɜɧocɬɢ ɪaɛoɬɵ ɷɥɟɤɬɪoɦɟɯaɧɢɱɟcɤoɣ 
cɥɭɠɛɵ ɤaɠɞɵɣ ɭɱacɬoɤ ɷɤcɩɥɭaɬɢɪɭɟɦoɝo oɛoɪɭɞoɜaɧɢɹ ɢɦɟɟɬ cɜoɸ ɪɟɦoɧɬɧɭɸ 
cɥɭɠɛɭ, ɤoɬoɪaɹ ɜoɡɝɥaɜɥɹɟɬcɹ cɜoɢɦ cɬaɪɲɢɦ ɦɟɯaɧɢɤoɦ. 

Ɏɭɧɤɰɢɢ ɩɟɪcoɧaɥa ɷɥɟɤɬɪoɦɟɯaɧɢɱɟcɤoɣ cɥɭɠɛɵ oɩɪɟɞɟɥɟɧɵ ɞoɥɠɧocɬɧɵɦɢ 
ɢɧcɬɪɭɤɰɢɹɦɢ. 

 
 
 

 
 
 
 
 

Ƚɥaɜɧɵɣ ɦɟɯaɧɢɤ 

Ɋɟɦ. ɛaɡa Ƚɥ. ɷɧɟɪɝɟɬɢɤ Ƚɥ. cɜaɪɳɢɤ Ȼɸɪo ɉɉɊ Ʉoɧcɬɪɭɤɬoɪcɤɢ
ɣ oɬɞɟɥ 
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5.2 Oɛocɧoɜaɧɢɟ ɜɵɛoɪa cɢcɬɟɦɵ ɌO ɢ Ɋ ɜ ɭcɥoɜɢɹɯ ɪɭɞɧɢɤa  

 ȼ ɰɟɥɹɯ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɩɪoɝɪɟccɢɜɧoɝo ɧaɪacɬaɧɢɹ ɢɡɧoca, 
ɢcɤɥɸɱɟɧɢɹ ɩoɥoɦoɤ ɢ ɩɪɟɠɞɟɜɪɟɦɟɧɧoɝo ɜɵɯoɞa ɢɡ cɬɪoɹ ɞɟɬaɥɟɣ ɢ ɭɡɥoɜ  
ocɧoɜɧoɝo ɬɟɯɧoɥoɝɢɱɟcɤoɝo oɛoɪɭɞoɜaɧɢɹ, a ɬaɤɠɟ ɩoɞɞɟɪɠaɧɢɟ ɟɝo ɜ 
ɩocɬoɹɧɧoɣ ɷɤcɩɥɭaɬaɰɢoɧɧoɣ ɝoɬoɜɧocɬɢ ɢ oɛɟcɩɟɱɟɧɢɹ ɟɝo 
ɩɪoɢɡɜoɞɢɬɟɥɶɧoɣ ɢ ɛɟɡoɩacɧoɣ ɪaɛoɬɵ ɧa ɪɭɞɧɢɤɟ ɩɪoɢɡɜoɞɢɬcɹ cɢcɢɬɟɦa 
ɩɥaɧoɜo-ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧoɝo ɪɟɦoɧɬa (ɉɉɊ). Ʉoɬoɪaɹ cocoɬoɢɬ ɢɡ 
ɰɢɤɥɢɱɟcɤɢ ɩoɜɬoɪɹɸɳɢɯcɹ oɪɝaɧɢɡaɰɢoɧɧɵɯ ɜo ɜɪɟɦɟɧɢ 
ɩɪoɮɢɥaɤɬɢɱɟcɤɢɯ ɪaɛoɬ ɩo ocɦoɬɪɭ, ɭɯoɞɭ ɢ ɭcɬɪaɧɟɧɢɸ ɧɟɢcɩɪaɜɧocɬɟɣ, 
a ɬaɤɠɟ ɪɟɦoɧɬoɜ, ɜoccɬaɧaɜɥɢɜaɸɳɢɯ ɪaɛoɬocɩocoɛɧocɬɶ ɞɟɣcɬɜɭɸɳɟɝo 
ɬɟɯɧoɥoɝɢɱɟcɤoɝo oɛoɪɭɞoɜaɧɢɹ 
 
Cɢcɬɟɦa ɉɉɊ ɩɪɟɞɭcɦaɬɪɢɜaɟɬ: 
1. Oɛɹɡaɬɟɥɶɧoɟ ɜɵɩoɥɧɟɧɢɟ ɩɪaɜɢɥ ɬɟɯɧɢɱɟcɤoɣ ɷɤcɩɥɭaɬaɰɢɢ ocɧoɜɧoɝo 

ɬɟɯɧoɥoɝɢɱɟcɤoɝo oɛoɪɭɞoɜaɧɢɹ ɢ ɟɝo ɧoɪɦ ɬɟɯɧɢɱɟcɤoɝo 
oɛcɥɭɠɢɜaɧɢɹ; 

2. Cɜoɟɜɪɟɦɟɧɧoɟ ɢ ɤaɱɟcɬɜɟɧɧoɟ ɩɪɢɜɟɞɟɧɢɟ ɩɥaɧoɜɵɯ ɪɟɦoɧɬoɜ 
oɛoɪɭɞoɜaɧɢɹ. 

Cɢcɬɟɦa ɉɉɊ oɛɟcɩɟɱɢɜaɟɬ: 
1. ȼoccɬaɧoɜɥɟɧɢɟ ɡaɞaɧɧɵɯ ɬɟɯɧɢɱɟcɤɢɯ ɯaɪaɤɬɟɪɢcɬɢɤ oɛoɪɭɞoɜaɧɢɹ; 
2. ɍɜɟɥɢɱɟɧɢɟ ɩɪoɞoɥɠɢɬɟɥɶɧocɬɢ ɦɟɠɪɟɦoɧɬɧɵɯ ɩɟɪɢoɞoɜ ɪaɛoɬɵ 

oɛoɪɭɞoɜaɧɢɹ; 
3. Cɧɢɠɟɧɢɟ ɩɪoɞoɥɠɢɬɟɥɶɧocɬɢ ɢ cɬoɢɦocɬɢ ɪɟɦoɧɬa, a ɬaɤɠɟ 

ɩoɜɵɲɟɧɢɟ ɤaɱɟcɬɜa ɜɵɩoɥɧɹɟɦɵɯ ɪɟɦoɧɬɧɵɯ ɪaɛoɬ; 
4. Cɬaɛɢɥɶɧocɬɶ ɩɪoɬɟɤaɧɢɹ ɬɟɯɧoɥoɝɢɱɟcɤɢɯ ɩɪoɰɟccoɜ. 

 

ɇa ɪɭɞɧɢɤɟ «Ɍaɣɦɵɪcɤɢɣ» Ɇɟɠɪɟɦoɧɬɧoɟ ɌO, ɤoɬoɪɵɟ ɜɤɥɸɱaɸɬ ɜ 
cɟɛɹ ɟɠɟɞɧɟɜɧɵɟ ɢ ɩɟɪɢoɞɢɱɟcɤɢɟ ɪɟɦoɧɬɧɵɟ ocɦoɬɪɵ, ɢ ɩɥaɧoɜɵɟ 
ɪɟɦoɧɬɵ, ɤoɬoɪɵɟ cocɬoɹɬ ɢɡ ɬɟɤɭɳɢɯ ɢ ɤaɩɢɬaɥɶɧɵɯ ɪɟɦoɧɬoɜ. 

Ɍɟɯɧɢɱɟcɤɢɟ oɛcɥɭɠɢɜaɧɢɟ oɛoɪɭɞoɜaɧɢɹ – ɷɬo ɤoɦɩɥɟɤc ɦɟɪoɩɪɢɹɬɢɣ, 
ɧaɩɪaɜɥɟɧɧɵɯ ɧa ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɩɪɟɠɞɟɜɪɟɦɟɧɧoɝo ɢɡɧoca oɛoɪɭɞoɜaɧɢɹ 
ɩɭɬɟɦ ɬoɱɧoɝo ɜɵɩoɥɧɟɧɢɹ ɩɪaɜɢɥ ɉɌɗ , a ɬaɤɠɟ cɜoɟɜɪɟɦɟɧɧoɝo 
ɭcɬɪaɧɟɧɢɹ ɦɟɥɤɢɯ ɧɟɢcɩɪaɜɧocɬɟɣ. 

Ɍɟɯɧɢɱɟcɤoɟ oɛcɥɭɠɢɜaɧɢɟ ɜɤɥɸɱaɟɬ: 
1. ȿɠɟcɦɟɧɧɵɟ ɬɟɯɧɢɱɟcɤoɟ oɛcɥɭɠɢɜaɧɢɟ; 
2. ɉɟɪɢoɞɢɱɟcɤɢɟ ɬɟɯɧɢɱɟcɤɢɟ ocɦoɬɪɵ, ɜɵɩoɥɧɹɟɦɵɟ ɩocɥɟ ɧaɪaɛoɬɤɢ 

oɛoɪɭɞoɜaɧɢɟɦ oɩɪɟɞɟɥɟɧɧoɝo ɤoɥɢɱɟcɬɜa ɱacoɜ. 

Ⱦɥɹ ɩɥaɧɢɪoɜaɧɢɹ ɩɪoɞoɥɠɢɬɟɥɶɧocɬɢ ɪɟɦoɧɬoɜ ɢ ɬɪɭɞoɡaɬɪaɬ, 
cɜɹɡaɧɧɵɟ c ɬɟɯɧɢɱɟcɤɢɦ oɛcɥɭɠɢɜaɧɢɟɦ ɢ ɪɟɦoɧɬoɦ ɩɟɪɟɱɢcɥɟɧɧɵɯ ɜɵɲɟ 
cɢcɬɟɦ ɢ ɭɡɥoɜ ɰɟɥɟcooɛɪaɡɧo ɢcɩoɥɶɡoɜaɬɶ ɪɟɦoɧɬɧɵɟ ɧoɪɦaɬɢɜɵ cɢcɬɟɦɵ 
ɩɥaɧoɜo-ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɯ ɪɟɦoɧɬoɜ, ɤoɬoɪɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬaɛɥɢɰɟ 5.2 
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Ɍaɛɥɢɰa 5.2 – Ɋɟɦoɧɬɧɵɟ ɧoɪɦaɬɢɜɵ oɛoɪɭɞoɜaɧɢɹ 
 

  
 Oɩɵɬ ɷɤcɩɥɭaɬaɰɢɢ ɩɪɟɞɩɪɢɹɬɢɹ ɧoɪɢɥɶcɤoɝo ȽɆɄ ɢ ɞɪɭɝɢɯ ɝoɪɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɹɯ ɩoɤaɡɵɜaɟɬ, ɱɬo ɧaɢɛoɥɟɟ ɷɮɮɟɤɬɢɜɧoɣ ɹɜɥɹɟɬcɹ cɢcɬɟɦa ɩo 
ɬɟɯɧɢɱɟcɤoɦɭ cocɬoɹɧɢɸ, ɧo ɞɥɹ ɝoɪɧo-ɦɟɬaɥɥɭɪɝɢɱɟcɤoɝo oɛoɪɭɞoɜaɧɢɹ ɟɟ 
ɜɧɟɞɪɟɧɢɟ ɜɟcɶɦa ɩɪoɛɥɟɦaɬɢɱɧo, ɬaɤ ɤaɤ oɧa ɬɪɟɛɭɟɬ 100 ɩɪoɰɟɧɬɧoɝo 
ɤoɧɬɪoɥɹ cocɬoɹɧɢɹ ɭɡɥoɜ ɢ ɦɟɯaɧɢɡɦoɜ ɞaɬɱɢɤaɦɢ, ɜ ɥɸɛoɣ ɦoɦɟɧɬ 
ɜɪɟɦɟɧɢ. ɉo ɷɬoɦɭ ɟɟ ɜɧɟɞɪɟɧɢɟ ɧɟ ɪɟaɥɶɧo. 
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1 CȻɍ – Atlas 
Copco  
Boomer 282 

 
4 

 
17,5 

ɌO 
Ɍ1 
Ɍ2 
Ʉ 

 6 
18 
30 
72 

12 
3 
2 
1 

8 
45 
150 
450 

60 
90 
200 
300 
 

2 ɉȾɆ ST – 5R 5 7 ɌO 
Ɍ1 
Ɍ2 

 Ʉ 

 8 
21 
52 
208 

16 
4 
3 
1 

16 
94 
312 
1170 

125 
187 
415 
780 
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Ɍaɛɥɢɰa 5.3 – Ɇɟcɹɱɧɵɣ ɝɪaɮɢɤ ɩɥaɧoɜo-ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɯ ɪɟɦoɧɬoɜ 
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Ɍaɛɥɢɰa 5.4 – Ƚoɞoɜoɣ ɝɪaɮɢɤ ɩɥaɧoɜo-ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɯ ɪɟɦoɧɬoɜ 
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5.3 Ɋɟɦoɧɬɧo-ɦɟɯaɧɢɱɟcɤaɹ ɛaɡa ɪɭɞɧɢɤa «Ɍaɣɦɵɪcɤɢɣ» 

  
 Ɋɟɦoɧɬɧo-ɦɟɯaɧɢɱɟcɤaɹ ɛaɡa ɪɭɞɧɢɤa ɧɟ ocɧaɳɟɧa ɦaɲɢɧaɦɢ ɢ 
oɛoɪɭɞoɜaɧɢɟɦ ɞɥɹ ɜɧɟɞɪɟɧɢɹ coɜɪɟɦɟɧɧɵɯ ɬɟɯɧoɥoɝɢɣ. ɇa ɪɟɦoɧɬɧoɣ ɛaɡɟ 
ɢcɩoɥɶɡɭɟɬcɹ cɬaɪoɟ cɬaɧoɱɧoɟ oɛoɪɭɞoɜaɧɢɟ ɢ ɭcɬaɪɟɜɲɢɟ ɬɟɯɧoɥoɝɢɢ 
ɜoccɬaɧoɜɥɟɧɢɹ. 
 C ɭɱɟɬoɦ ɷɬoɝo ɞɥɹ coɜɟɪɲɟɧcɬɜoɜaɧɢɹ ɬɟɯɧɢɱɟcɤoɝo oɛcɥɭɠɢɜaɧɢɹ ɢ 
ɪɟɦoɧɬa ɩɪɟɞɥaɝaɸ ɪaɡɪaɛoɬaɬɶ ɧoɜɭɸ ɪɟɦoɧɬɧɭɸ ɛaɡɭ, ɜ ɤoɬoɪoɣ ɛɭɞɟɬ 
coɜɪɟɦɟɧɧoɟ cɬaɧoɱɧoɟ oɛoɪɭɞoɜaɧɢɹ ɢ coɜɪɟɦɟɧɧɵɟ ɦɟɬoɞɵ ɜoccɬaɧoɜɥɟɧɢɹ. 
 ɇaɢɛoɥɟɟ ɱacɬo ɜɵɯoɞɹɳɢɟ ɢɡ cɬɪoɹ ɭɡɥɵ ɢ cɢcɬɟɦɵ ɩɪɟɞcɬaɜɥɟɧɵ ɧɢɠɟ: 

1. Ʉoɥɟca, ɩɪoɛoɢ ɩoɪɟɡɵ ɢ ɪaɡɪɵɜɵ ɲɢɧ, ɢɡɧaɲɢɜaɧɢɟ ɩɪoɬɟɤɬoɪoɜ, 
ɬɪɟɳɢɧɵ ɞɢcɤoɜ; 

2. ȼɵɯoɞ ɢɡ cɬɪoɹ ɩoɞɲɢɩɧɢɤoɜ ɪɟɞɭɤɬoɪa; 
3. Cɤoɥ ɡɭɛɶɟɜ ocɧoɜɧoɣ ɩɟɪɟɞaɱɢ; 
4. Ɇɟɯaɧɢɱɟcɤɢɟ ɩoɜɪɟɠɞɟɧɢɹ ɤɭɡoɜa – ɬɪɟɳɢɧɵ, ɪaɡɪɵɜɵ ɦɟɬaɥɥa, 

ɜɦɹɬɢɧɵ ɧa ɪaɦɟ ɢ ɤɭɡoɜɟ; 
5. ɂɡɧoc ɢ ɪaɡɪɵɜ ɝɢɞɪaɜɥɢɱɟcɤɢɯ ɪɭɤaɜoɜ; 
6. ɉoɥoɦɤɢ ɩɧɟɜɦocɢcɬɟɦ; 
7. ȼɵɯoɞ ɢɡ cɬɪoɹ ɝɢɞɪoɧacocoɜ. 

 
ɂɡ ɩɪɢɜɟɞɟɧɧoɝo cɩɢcɤa ocoɛoɟ ɜɧɢɦaɧɢɟ ɞɥɹ ɜoccɬaɧoɜɥɟɧɢɹ 

ɡacɥɭɠɢɜaɟɬ ɩɭɧɤɬ 1,4 ɢ 5, ɩo ocɬaɥɶɧɵɦ ɩɭɧɤɬaɦ ɩɪoɢɯoɞɢɬ ɡaɦɟɧa ɭɡɥa 
ɢɥɢ ɞɟɬaɥɢ. Cɪɟɞɢ ocɧoɜɧɵɯ ɬɟɯɧoɥoɝɢɱɟcɤɢɯ ɩɪoɰɟccoɜ ɜoccɬaɧoɜɥɟɧɢɹ ɢ 
ɪɟɦoɧɬa oɛoɪɭɞoɜaɧɢɹ, ocoɛɭɸ ɡɧaɱɢɦocɬɶ ɢɦɟɸɬ ɬɟɯɧoɥoɝɢɢ: 
1. ȼoccɬaɧoɜɥɟɧɢɹ ɲɢɧ; 
2. ȼoccɬaɧoɜɥɟɧɢɹ ɬɟɥ ɜɪaɳɟɧɢɹ ɧaɩɥaɜɤoɣ; 
3. ȼoccɬaɧoɜɥɟɧɢɹ ɩɥocɤɢɯ ɬɟɥ ɧaɩɥaɜɤoɣ; 
4. Ɋɟɦoɧɬ ɢ ɜoccɬaɧoɜɥɟɧɢɹ ɝɢɞɪaɜɥɢɱɟcɤɢɯ cɢcɬɟɦ; 
5. Ɋɟɦoɧɬ ɢ ɜoccɬaɧoɜɥɟɧɢɹ ɩɪɢɜoɞoɜ ɦaɲɢɧ. 

5.3 ɗɤcɩɥɭaɬaɰɢɹ ɲɢɧ ɜ ɭcɥoɜɢɹɯ ɪɭɞɧɢɤa «Ɍaɣɦɵɪcɤɢɣ» 

 
 ɇa ɪɭɞɧɢɤɟ ɢcɩoɥɶɡɭɟɬcɹ oɛoɪɭɞoɜaɧɢɟ ɧa ɩɧɟɜɦoɤoɥɟcɧoɦ ɯoɞɭ. ȼ 
cɜɹɡɢ ɩɥoɯɢɦ ɪɭɞɧɢɱɧɵɦ ɬɪaccaɦɢ, ɩɪoɢcɯoɞɢɬ ɢɡɧaɲɢɜaɧɢɟ ɲɢɧ. 
ɏaɪaɤɬɟɪɧɵɦɢ ɩoɜɪɟɠɞɟɧɢɹɦɢ ɲɢɧ ɹɜɥɹɸɬcɹ, ɩɪoɛɢɬɢɹ, ɩoɪɟɡɵ ɢ ɛoɤoɜɵɟ 
ɩoɪɟɡɵ ɲɢɧ, a ɬaɤɠɟ cɢɥɶɧɵɣ ɢɡɧoc ɩɪoɬɟɤɬoɪa ɲɢɧ. ɇa ɪɭɞɧɢɤɟ 
ɩɪɢcɭɬcɬɜɭɟɬ ɲɢɧoɦoɧɬaɠɧɵɣ ɰɟɯ, ɧa ɤoɬoɪoɦ ɩɪoɢɡɜoɞɹɬ ɦoɧɬaɠ ɢ 
ɞɟɦoɧɬaɠ ɲɢɧ c ɞɢcɤoɜ, a ɬaɤɠɟ ɜoccɬaɧoɜɥɟɧɢɟ ɩoɪɟɡoɜ ɧa ɲɢɧaɯ, ɩɭɬɟɦ 
ɜɭɥɤaɧɢɡaɰɢɢ cɵɪoɣ ɪɟɡɢɧɵ ɜ ɦɟcɬɟ ɩoɪɟɡa, ɩɪɟɞɜaɪɢɬɟɥɶɧo oɛɪaɛoɬaɜ 
ɩoɜɪɟɠɞɟɧɧɭɸ ɱacɬɶ ɩoɜɟɪɯɧocɬɢ. ɇa ɪɭɞɧɢɤɟ ɧɟ ɩɪɟɞɭcɦoɬɪɟɧo ɡaɦɟɧɵ 
ɩɪoɬɟɤɬoɪɧoɣ ɥɟɧɬɵ ɢ ɪɟɦoɧɬa ɛoɥɟɟ cɟɪɶɟɡɧɵɯ ɩoɜɪɟɠɞɟɧɢɣ ɲɢɧ. Ɂa cɱɟɬ 
ɡaɦɟɧɵ ɩɪoɬɟɤɬoɪɧoɣ ɥɟɧɬɵ ɧa ɢɡɧoɲɟɧɧoɣ ɲɢɧɵ, ɩɪoɞɥɟɜaɟɦ cɪoɤ cɥɭɠɛɵ. 
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ɉɪɟɞɥaɝaɟɬcɹ coɡɞaɬɶ ɊɆȻ ɜ ɤoɬoɪoɣ ɛɭɞɟɬ ɩɪɟɞɭcɦoɬɪɟɧ ɰɟɯ ɩo 
ɜoccɬaɧoɜɥɟɧɢɸ ɲɢɧ ɤoɥɟc ɞɥɹ ɜcɩoɦoɝaɬɟɥɶɧɵɯ ɩoɞɡɟɦɧɵɯ ɦaɲɢɧ ɢ 
ɛɭɪoɜɵɯ ɭcɬaɧoɜoɤ ɜ ɭcɥoɜɢɹɯ ɪɭɞɧɢɤa. ȼoccɬaɧoɜɥɟɧɢɟ ɲɢɧ ɛoɥɟɟ ɛoɥɶɲoɝo 
ɞɢaɦɟɬɪa, ɬo ɟcɬɶ ɲɢɧ aɜɬocaɦocɜaɥoɜ ɢ ɉȾɆ, ɜoccɬaɧaɜɥɢɜaɬɶ ɧa ɪɭɞɧɢɤɟ ɧɟ 
ɰɟɥɟcooɛɪaɡɧo, ɜ cɜɹɡɢ c oɝɪoɦɧɵɦɢ ɪaɡɦɟɪaɦɢ ɬɟɯɧoɥoɝɢɱɟcɤoɝo 
oɛoɪɭɞoɜaɧɢɹ ɞɥɹ ɜoccɬaɧoɜɥɟɧɢɹ. 
 Ɋaccɦoɬɪɢɦ ɞɟɬaɥɶɧo ɬɟɯɧoɥoɝɢɸ ɜoccɬaɧoɜɥɟɧɢɹ ɤoɥɟc. ȿcɬɶ ɞɜa ɬɢɩa 
ɜoccɬaɧoɜɥɟɧɢɹ ɤoɥɟc: 

1. ɏoɥoɞɧoɟ ɧaɪaɳɢɜaɧɢɟ, ɤoɬoɪoɟ ɡaɤɥɸɱaɟɬcɹ ɜ ɧaɤɥɟɢɜaɧɢɢ ɧa 
ɩɪoɬɟɤɬoɪ ɪɟɡɢɧoɜoɝo ɤoɥɶɰa; 

2. Ƚoɪɹɱɟɟ ɧaɪaɳɢɜaɧɢɟ, ɤoɬoɪoɟ coɡɞaɟɬcɹ c ɩoɦoɳɶɸ ɜɭɥɤaɧɢɡaɰɢɢ ɢ 
ɧaɧɟcɟɧɢɢ ɞɪɭɝoɝo ɞoɩoɥɧɢɬɟɥɶɧoɝo cɥoɹ ɪɟɡɢɧɵ. 

Oɬɪɟɦoɧɬɢɪoɜaɧɧɵɟ ɤoɥɟca ɪaɛoɬaɸɬ ɩɪaɤɬɢɱɟcɤɢ oɞɢɧaɤoɜo, ɧo 
ɝoɪɹɱɟɟ ɜoccɬaɧoɜɥɟɧɢɟ ɞaɟɬ ɦɟɧɶɲɭɸ ɜɟɪoɹɬɧocɬɶ ɛɪaɤa. Ɍaɤ ɤaɤ ɝoɪɹɱɢɣ 
cɩocoɛ caɦɵɣ ɧaɞɟɠɧɵɣ, ɬo ɛɭɞɟɦ ɪaccɦaɬɪɢɜaɬɶ ɬɟɯɧoɥoɝɢɸ ɜoccɬaɧoɜɥɟɧɢɹ 
ɤoɥɟc ɜɭɥɤaɧɢɡaɰɢɟɣ ɢ ɧaɧɟcɟɧɢɟɦ ɞoɩoɥɧɢɬɟɥɶɧoɝo cɥoɹ ɪɟɡɢɧɵ. 
 Ɋɟaɧɢɦaɰɢɹ oɛɴɟɞɢɧɹɟɬ ɧɟcɤoɥɶɤo ɦoɦɟɧɬoɜ: 

1. ɉɟɪɜoɧaɱaɥɶɧaɹ ɞɢaɝɧocɬɢɤa – ocɦaɬɪɢɜaɟɦ ɲɢɧɭ ɧa ɩɪɟɞɦɟɬ 
ɩɪɢɝoɞɧocɬɢ ɤ ɜoccɬaɧoɜɥɟɧɢɸ; 

2. Ⱦɟɦoɧɬaɠ ɲɢɧɵ c ɞɢcɤa – c ɩoɦoɳɶɸ ɲɢɧoɦoɧɬaɠɧoɝo cɬaɧɤa 
ɩɪoɢɡɜoɞɢɬcɹ ɞɟɦoɧɬaɠ ɲɢɧɵ. 

3. ɒɟɪoɯoɜɤa – ɭcɬaɧoɜɤa ɲɢɧɵ ɧa ɲɟɪoɯoɜaɥɶɧɵɣ cɬaɧoɤ, ɢ ɩɪɢ ɩoɦoɳɢ 
ɮɪɟɡɵ ɭɞaɥɹɟɦ ocɬaɬɤɢ ɩɪoɬɟɤɬoɪa; 

4. Ȼaɡoɜɵɣ ɪɟɦoɧɬ oɱɢɳɟɧɧoɝo ɤoɥɟca – ɩɪɢ ɩoɦoɳɢ ɩɧɟɜɦoɢɧcɬɪɭɦɟɧɬa 
ɪaɡɪaɛaɬɵɜaɸɬcɹ ɜcɟ ɞɟɮɟɤɬɵ, ɢ ɭcɢɥɢɜaɸɬcɹ ɢɡɧɭɬɪɢ ɜcɟ ɩɪoɛɥɟɦɧɵɟ 
ɦɟcɬa, ɞaɥɟɟ ɩɪɢ ɩoɦoɳɢ ɷɤcɬɪɭɞɟɪa ɡaɥɢɜaɸɬ cɵɪoɣ ɪɟɡɢɧoɣ ɜcɟ 
ɤɪaɬɟɪɵ oɛɪaɡoɜaɜɲɢɟcɹ ɜ ɪɟɡɭɥɶɬaɬɟ ɪaɡɪaɛoɬɤɢ ɲɢɧɵ; 

5. ɇaɧɟcɟɧɢɟ ɧoɜoɣ ɪɟɡɢɧɵ – ɧaɤɥaɞɵɜaɧɢɟ ɧoɜoɝo ɩɪoɬɟɤɬoɪa; 
6. ɉoɦɟɳɟɧɢɟ ɲɢɧɵ ɜ «ɤoɧɜɟɪɬ» cocɬoɹɳɭɸ ɢɡ ɞɜɭɯ ɱacɬɟɣ oɛoɥoɱɤɭ 

ɪɟɡɢɧɵ, ɢ ɜaɤɭɭɦɧɵɦ ɧacocoɦ oɬɤaɱɢɜaɸɬ ɢɡ ɧɟɟ ɜoɡɞɭɯ ɢ coɡɞaɸɬ 
ɞaɜɥɟɧɢɟ; 

7. ȼɭɥɤaɧɢɡaɰɢɹ – ɲɢɧɭ c ɧoɜɵɦ ɩɪoɬɟɤɬoɪoɦ oɬɩɪaɜɥɹɸɬ ɜ aɜɬoɤɥaɜ ɝɞɟ 
ɩoɞɞɟɪɠɢɜaɟɬcɹ ɞaɜɥɟɧɢɟ 4 aɬɦ ɢ ɬɟɦɩɟɪaɬɭɪɟ 110 ɝɪaɞɭcoɜ, ɷɬɢ ɭcɥoɜɢɹ 
ɩoɡɜoɥɹɟɬ cɵɪoɣ ɪɟɡɢɧɟ ɜɭɥɤaɧɢɡɢɪoɜaɬɶcɹ ɢ cɬaɬɶ cɜɹɡɭɸɳɢɦ 
ɷɥɟɦɟɧɬoɦ cɬaɪoɣ ɲɢɧɵ ɢ ɧoɜɵɦ ɩɪoɬɟɤɬoɪoɦ. Oɛɪaɡɭɟɬcɹ ɦoɧoɥɢɬ; 

8. Ɇoɧɬaɠ ɲɢɧɵ ɧa ɞɢcɤ – c ɩoɦoɳɶɸ ɲɢɧoɦoɧɬaɠɧoɝo cɬaɧɤa 
ɩɪoɢɡɜoɞɢɬcɹ ɦoɧɬaɠ ɲɢɧɵ; 

9. Oɤoɧɱaɬɟɥɶɧaɹ ɩɪoɜɟɪɤa – ɩɪoɜɟɪɹɸɬ ɜoccɬaɧoɜɥɟɧɧɭɸ ɲɢɧɭ ɧa ɛɪaɤ; 
10. Ȼaɥaɧcɢɪoɜɤa ɤoɥɟca – c ɩoɦoɳɶɸ ɛaɥaɧcɢɪoɜoɱɧoɝo cɬɟɧɞa 

ɩɪoɢɡɜoɞɢɬcɹ ɛaɥaɧcɢɪoɜɤa ɤoɥɟca. 

 
ɇa ɬaɛɥɢɰɟ 5.5 ɩɪɢɜɟɞɟɧ ɬɟɯɧoɥoɝɢɱɟcɤɢɣ ɩɪoɰɟcc ɜoccɬaɧoɜɥɟɧɢɹ ɲɢɧɵ. 
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Ɍaɛɥɢɰa 5.5 – Ɍɟɯɧoɥoɝɢɱɟcɤaɹ ɤaɪɬa ɜoccɬaɧoɜɥɟɧɢɹ ɲɢɧ 
Ɍɟɯɧoɥoɝɢɱɟcɤaɹ ɤaɪɬa ɜoccɬaɧoɜɥɟɧɢɹ 
ɲɢɧ ɩoɞɡɟɦɧɵɯ ɜcɩoɦoɝaɬɟɥɶɧɵɯ 
ɦaɲɢɧ ɢ ɛɭɪoɜɵɯ ɭcɬaɧoɜoɤ ɝoɪɹɱɢɦ 
ɧaɪaɳɢɜaɧɢɟɦ 

Ⱦɟɬaɥɶ – ɤoɥɟco ɜ cɛoɪɟ 
ɦaɬɟɪɢaɥ - ɪɟɡɢɧa 

 
 
Oɛoɪɭɞoɜaɧɢɟ ɢ ɦaɬɟɪɢaɥɵ 

Oɩɟɪaɰɢɢ ɂɧcɬɪɭɦɟɧɬ Ɍɟɯɧɢɱɟcɤɢɟ ɭcɥoɜɢɹ 

Ocɦoɬɪ ɲɢɧɵ  Ocɦoɬɪ ɲɢɧɵ ɧa 
ɩɪɢɝoɞɧocɬɶ ɤ 
ɜoccɬaɧoɜɥɟɧɢɸ 

1. ɒɢɧoɦoɧɬaɠɧɵɣ 
cɬaɧoɤ ɒ5 15 ȿɍ 

2. ɒɟɪoɯoɜaɥɶɧɵɣ 
cɬaɧoɤ OTR Buffing 
Machine ZF-25 

3. ɉɧɟɜɦoɲɥɢɮɦaɲɢɧɤa 
4. ɗɤcɬɪɭɞɟɪ Salvadori 
5. Cɬaɧoɤ ɧaɧɟcɟɧɢɹ 

ɥɟɧɬɵ 
6. Ʉoɧɜɟɪɬ 
7. ȼaɤɭɭɦɧɵɣ ɧacoc 
8. Aɜɬoɤɥaɜ MINGO 
9. Ȼaɥaɧcɢɪoɜoɱɧɵɣ 

cɬaɧoɤ  
10. Ɂaɳɢɬɧɵɟ oɱɤɢ ɢ CɂɁ 

Ⱦɟɦoɧɬaɠ 
ɲɢɧɵ 

ɒɢɧoɦoɧɬaɠɧɵɣ 
cɬaɧoɤ ɒ5 15 ȿɍ 

ɍcɬaɧoɜɤa ɧa 
ɲɢɧoɦoɧɬaɠɧɵɣ cɬaɧoɤ 
ɪaɡɛoɪɬoɜɤa ɢ cɧɹɬɢɟ 
ɲɢɧɵ 

ɒɟɪoɯoɜɤa ɒɟɪoɯoɜaɥɶɧɵɣ 
cɬaɧoɤ ZF-25 

ɍcɬaɧoɜɤa ɲɢɧɵɣ ɧa 
ɲɟɪoɯoɜaɥɶɧɵɣ cɬaɧoɤ 
ɭɞaɥɟɧɢɟ ɩɪoɬɟɤɬoɪa 
ɮɪɟɡoɣ 

Ȼaɡoɜɵɣ 
ɪɟɦoɧɬ 

ɉɧɟɜɦoɲɥɢɮɦaɲɢɧɤa 
ɗɤcɬɪɭɞɟɪ 

Ɋaɡɪaɛoɬɤa ɜcɟɯ ɞɟɮɟɤɬoɜ, 
ɭcɢɥɟɧɢɟ ɢɡɧɭɬɪɢ ɜcɟ 
ɩɪoɛɥɟɦɧɵɟ ɦɟcɬa, ɞaɥɟɟ 
ɩɪɢ ɩoɦoɳɢ ɷɤcɬɪɭɞɟɪa 
ɡaɥɢɜaɸɬ ɜcɟ ɤɪaɬɟɪɵ 
cɵɪoɣ ɪɟɡɢɧoɣ 

ɇaɧɟcɟɧɢɟ 
ɧoɜoɝo cɥoɹ 
ɪɟɡɢɧɵ 

Cɬaɧoɤ ɧaɧɟcɟɧɢɟ 
ɥɟɧɬɵ 

ɇaɤɥaɞɵɜaɸɬ ɧoɜɭɸ 
ɩɪoɬɟɤɬoɪɧɭɸ ɥɟɧɬɭ  

ɉoɦɟɳɟɧɢɟ 
ɲɢɧɵ ɜ 
ɤoɧɜɟɪɬ 

Ʉoɧɜɟɪɬ  
ȼaɤɭɭɦɧɵɣ ɧacoc 

ɉoɦɟɳɟɧɢɟ ɲɢɧɵ 
cocɬoɹɳɭɸ ɢɡ ɞɜɭɯ ɱacɬɟɣ 
oɛoɥoɱɤɢ ɪɟɡɢɧɵ ɜ 
ɤoɧɜɟɪɬ  
Oɬɤaɱɢɜaɸɬ ɢɡ ɧɟɟ ɜoɡɞɭɯ 
ɢ coɡɞaɸɬ ɞaɜɥɟɧɢɟ 

ȼɭɥɤaɧɢɡaɰɢɹ  Aɜɬoɤɥaɜ MINGO ɉoɦɟɳɟɧɢɟ ɲɢɧɵ ɜ 
aɜɬoɤɥaɜ 
ɍcɥoɜɢɹ ɜɭɥɤaɧɢɡaɰɢɢ, 
ɞaɜɥɟɧɢɟ ɜ aɜɬoɤɥaɜɟ 4aɬɦ 
ɢ ɬɟɦɩɟɪaɬɭɪa 110 
ɝɪaɞɭcoɜ 

Ɇoɧɬaɠ ɲɢɧɵ ɒɢɧoɦoɧɬaɠɧɵɣ 
cɬaɧoɤ ɒ5 15 ȿɍ 

Ɇoɧɬaɠ ɲɢɧɵ ɧa ɞɢcɤ 
ɇaɤaɱɢɜaɧɢɟ ɲɢɧɵ  

Oɤoɧɱaɬɟɥɶɧaɹ 
ɩɪoɜɟɪɤa 

 Ocɦoɬɪ ɲɢɧɵ ɢ ɩɪoɜɟɪɤa 
ɧa ɛɪaɤ 

Ȼaɥaɧcɢɪoɜɤa Ȼaɥaɧcɢɪoɜoɱɧɵɣ 
cɬaɧoɤ BEIS SBARTH 
MS 630  

Ʉoɥɟco ɩoɦɟɳaɸɬ ɧa 
ɛaɥaɧcɢɪoɜoɱɧɵɣ cɬɟɧɞ ɢ 
ɩɪoɢɡɜoɞɹɬ ɛaɥaɧcɢɪoɜɤɭ 

 
 Ɍaɤɢɦ oɛɪaɡoɦ ɬaɤ ɠɟ ɦoɠɧo ɜoccɬaɧoɜɢɬɶ ɲɢɧɭ oɬ ɩoɪɟɡoɜ ɩɪoɛoɢɧ ɢ 
ɞɪɭɝɢɯ ɞɟɮɟɤɬoɜ, c oɛɧoɜɥɟɧɢɟɦ ɩɪoɬɟɤɬoɪa ɲɢɧɵ. Ȼɥaɝoɞaɪɹ ɷɬoɣ 
ɬɟɯɧoɥoɝɢɢ ɜoccɬaɧoɜɥɟɧɢɹ, ɧa ɪɭɞɧɢɤɟ ɛɭɞɟɬ ɦɟɧɶɲɟ ɡaɤɭɩa ɧoɜɵɯ ɤoɥɟc. 
ȼcɟ ɤoɥɟca ɛɭɞɭɬ ɜoccɬaɧoɜɥɟɧɵ ɢ ɩɭɳɟɧɵ ɜ ɷɤcɩɥɭaɬaɰɢɸ.  
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 ɉɪɟɢɦɭɳɟcɬɜa ɜɜoɞa ɞaɧɧoɝo ɬɟɯɧoɥoɝɢɱɟcɤoɝo ɩɪoɰɟcca 
ɜoccɬaɧoɜɥɟɧɢɹ ɧa ɪɭɞɧɢɤɟ cɥɟɞɭɸɳɢɟ: 
1. Ɋɟcɭɪc ɜoccɬaɧoɜɥɟɧɧoɣ ɲɢɧɵ cɪaɜɧɢɦ c ɧoɜoɣ, a cɬoɢɦocɬɶ ɧaɦɧoɝo 

ɦɟɧɶɲɟ; 
2. Ʉaɪɤac ɲɢɧɵ ɦoɠɟɬ ɛɵɬɶ ɧɟoɞɧoɤɪaɬɧo ɜoccɬaɧoɜɥɟɧ; 
3. ɇa oɞɧoɦ ɢ ɬoɦ ɠɟ ɤaɪɤacɟ ɦoɠɧo ɭcɬaɧaɜɥɢɜaɬɶ ɪaɡɥɢɱɧɵe ɬɢɩɵ 

ɩɪoɬɟɤɬoɪɧoɣ ɥeɧɬɵ ɞɥɹ ɪaɡɥɢɱɧɵɯ ɷɤcɩɥɭaɬaɰɢoɧɧɵɯ ɭcɥoɜɢɣ. 

Ɍaɤ ɠɟ ɩɪoɛɟɝ ɜoccɬaɧoɜɥɟɧɧoɣ ɲɢɧɵ ɩɪaɤɬɢɱɟcɤɢ ɪaɜɟɧ ɩɪoɛɟɝɭ ɧoɜoɣ 
ɲɢɧɵ ±10%. ɗɬo ɩoɡɜoɥɹɟɬ: 

1. Coɤɪaɬɢɬɶ ɡaɬɪaɬɵ ɧa ɩɪɢoɛɪɟɬɟɧɢɟ ɧoɜɵɯ ɄȽɒ ɩoɱɬɢ ɜ 2 ɪaɡa; 
2. ɍɦɟɧɶɲɢɬɶ ɞɟɮɢɰɢɬ ɧoɜɵɯ ɲɢɧ; 
3. ɉoɥɧocɬɶɸ ɢcɩoɥɶɡoɜaɬɶ ɢɦɟɸɳɢɣcɹ ɩaɪɤ ɤoɥɟcɧoɣ ɬɟɯɧɢɤɢ; 
4. Cɧɢɡɢɬɶ cɟɛɟcɬoɢɦocɬɶ ɪaɛoɬɵ ɩaɪɤa ɦaɲɢɧ; 
5. ɑacɬɢɱɧo ɪɟɲɢɬɶ ɜoɩɪoc ɭɬɢɥɢɡaɰɢɢ ɤɪɭɩɧoɝaɛaɪɢɬɧɵɯ ɲɢɧ. 

 
5.4 Oɪɝaɧɢɡaɰɢɹ ɪɟɦoɧɬɧo-ɦɟɯaɧɢɱɟcɤoɣ ɛaɡɵ 

Ⱦɥɹ cɧɢɠɟɧɢɹ ɡaɬɪaɬ ɧa ɜoccɬaɧoɜɥɟɧɢɟ ɞɟɬaɥɟɣ ɢ ɛoɥɟɟ oɩɟɪaɬɢɜɧoɝo 
ɢɯ ɜoccɬaɧoɜɥɟɧɢɹ, a ɬaɤɠɟ ɜ cɜɹɡɢ c ɜɧɟɞɪɟɧɢɟɦ ɬɟɯɧoɥoɝɢɢ ɜoccɬaɧoɜɥɟɧɢɹ 
ɤoɥɟc ɩɪɟɞɥaɝaɸ coɡɞaɬɶ ɩoɞɡɟɦɧɭɸ ɪɟɦoɧɬɧo-ɦɟɯaɧɢɱɟcɤɭɸ ɛaɡɭ (ɊɆȻ) c 
ɰɟɯoɦ, ɩɪɟɞɭcɦoɬɪɟɧɧɵɦ ɞɥɹ ɜoccɬaɧoɜɥɟɧɢɹ ɤoɥɟc. Ɍaɤɠɟ ocɧacɬɢɬɶ 
ɪɟɦoɧɬɧɭɸ ɛaɡɭ ɧoɜɵɦ cɬaɧoɱɧɵɦ oɛoɪɭɞoɜaɧɢɟɦ. ȼ ɞaɧɧɵɯ ɭcɥoɜɢɹɯ 
ɪaɡɪaɛoɬɤɢ ɩɪɟɞɥaɝaɸ ɪaɡɦɟɳɟɧɢɟ ɊɆȻ ɧa ɝoɪɢɡoɧɬɟ -900ɦ. 

Ⱦɥɹ oɪɝaɧɢɡaɰɢɢ ɬaɤoɣ ɊɆȻ ɧɟoɛɯoɞɢɦo oɩɪɟɞɟɥɢɬɶ ɬɪɟɛɭɟɦɭɸ 
ɩɥoɳaɞɶ ɝoɪɧoɣ ɜɵɪaɛoɬɤɢ, ɤoɥɢɱɟcɬɜo ɢ ɜɢɞɵ cɬaɧoɱɧoɝo oɛoɪɭɞoɜaɧɢɹ ɢ 
ɤoɥɢɱɟcɬɜo oɛcɥɭɠɢɜaɸɳɟɝo ɩɟɪcoɧaɥa. 
 

5.4.1 Ɋacɱɟɬ cɬaɧoɱɧoɝo oɛoɪɭɞoɜaɧɢɹ  
 
Ʉoɥɢɱɟcɬɜo cɬaɧɤoɜ: 
                                
   

                𝑐ܰ˕ = ௢∙𝛼∙𝑇௠∙஽∙𝑘ˋ = ଴,ଷ∙ଵ,଻∙ଶ଺଴ସସଶ∙ଶ଴ସ଴∙଴,଺ = ͺ                                  ሺͷ.ͳሻ 
 
ɝɞɟ o – ɤoɷɮɮɢɰɢɟɧɬ cɬaɧoɱɧɵɯ ɪaɛoɬ, o=0,3…0,35; 
m – ɱɢcɥo cɦɟɧ ɪaɛoɬɵ cɬaɧɤoɜ ɜ cɭɬɤɢ, m=2; 
D – ɝoɞoɜoɣ ɮoɧɞ ɪaɛoɱɟɝo ɜɪɟɦɟɧɢ oɞɧoɝo cɬaɧɤa, D=2040 ɱ; 
kɢ – ɤoɷɮɮɢɰɢɟɧɬ ɢcɩoɥɶɡoɜaɧɢɹ cɬaɧɤa ɜ ɬɟɱɟɧɢɟ cɦɟɧɵ, kɢ=0,6…0,65; 
ȼ ɬaɛɥɢɰɟ 5.6 ɩɪɟɞcɬaɜɥɟɧo cɬaɧoɱɧoɟ oɛoɪɭɞoɜaɧɢɟ ɞɥɹ 
ɜoccɬaɧoɜɥɟɧɢɹ ɲɢɧ 
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Ɍaɛɥɢɰa 5.6 – Cɬaɧoɱɧoɟ oɛoɪɭɞoɜaɧɢɟ ɞɥɹ ɜoccɬaɧoɜɥɟɧɢɹ ɲɢɧ 
 Ʉoɥɢɱɟcɬɜo, ɟɞ 
ɒɢɧoɦoɧɬaɠɧɵɣ cɬaɧoɤ 1 
Ȼaɥaɧcɢɪoɜoɱɧɵɣ cɬɟɧɞ 1 
ɒɟɪoɯoɜaɥɶɧɵɣ cɬaɧoɤ  1 
Cɬaɧoɤ ɧaɧɟcɟɧɢɹ ɥɟɧɬɵ 1 
Ʉoɧɜɟɪɬɟɪ 1 
Aɜɬoɤɥaɜ 1 
Cɜaɪoɱɧɵɣ aɜɬoɦaɬ 1 
ɂɬoɝo 8 

 
 

5.4.2 Ɋacɱɟɬ ɱɢcɥɟɧɧocɬɢ ɪɟɦoɧɬɧoɝo ɩɟɪcoɧaɥa 
5.4.2.1 Ƚoɞoɜɵɟ cɭɦɦaɪɧɵɟ ɬɪɭɞoɡaɬɪaɬɵ 

Ƚoɞoɜɵɟ cɭɦɦaɪɧɵɟ ɬɪɭɞoɡaɬɪaɬɵ ɪaccɱɢɬɵɜaɸ ɩo ɮoɪɦɭɥɟ  𝑻ː = ሺݐ˕௢ଵ + Тଵଵݐ + 𝑇ଶଵݐ + 𝐾ଵݐ ሻ ∙ ܰଵ + ሺݐ𝑇ைଶ + 𝑇ଵଶݐ + 𝑇ଶଶݐ + 𝐾ଶݐ ሻ ∙ ܰଶ + ሺݐ𝑇ைଷ + 𝑇ଵଷݐ + 𝑇ଶଷݐ 𝐾ଷݐ+ ሻ ∙ ܰଷ = ሺ͸Ͳ + ͻͲ + ʹͲͲ + ͵ͲͲሻ ∙ ͺ + ሺͳʹͷ + ͳͺ͹ + Ͷͳͷ + ͹ͺͲሻ ∙ ͺ +ሺʹ͵͸ + ʹ͸ͷ + Ͷ͹ͳ + ͳʹʹͷሻ ∙ Ͷ = ʹ͸ͲͶͶ чˈˎ. −ч      (5.2) 
 ɝɞɟ ݐ𝑇ைଵ , 𝑇ைଶݐ , 𝑇ைଷݐ  – ɧoɪɦaɬɢɜɧaɹ cɪɟɞɧɟɝoɞoɜaɹ ɬɪɭɞoɟɦɤocɬɶ 
ɬɟɯɧɢɱɟcɤɢɯ ocɦoɬɪoɜ oɬɞɟɥɶɧɵɯ ɜɢɞoɜ oɛoɪɭɞoɜaɧɢɹ, ɱɟɥ. – ɱ; 
𝑇ଵଵݐ  , 𝑇ଵଶݐ , 𝑇ଵଷݐ  – ɧoɪɦaɬɢɜɧaɹ cɪɟɞɧɟɝoɞoɜaɹ ɬɪɭɞoɟɦɤocɬɶ ɩɟɪɜɵɯ 
ɬɟɤɭɳɢɯ ɪɟɦoɧɬoɜ oɬɞɟɥɶɧɵɯ ɜɢɞoɜ oɛoɪɭɞoɜaɧɢɹ, ɱɟɥ. – ɱ; 
𝑇ଶଵݐ  , 𝑇ଶଶݐ , 𝑇ଶଷݐ  – ɧoɪɦaɬɢɜɧaɹ cɪɟɞɧɟɝoɞoɜaɹ ɬɪɭɞoɟɦɤocɬɶ ɜɬoɪɵɯ 
ɬɟɤɭɳɢɯ ɪɟɦoɧɬoɜ oɬɞɟɥɶɧɵɯ ɜɢɞoɜ oɛoɪɭɞoɜaɧɢɹ, ɱɟɥ. – ɱ; 
,Кଵݐ  ,Кଶݐ  Кଷ – ɧoɪɦaɬɢɜɧaɹ cɪɟɞɧɟɝoɞoɜaɹ ɤaɩɢɬaɥɶɧɵɯ ɪɟɦoɧɬoɜݐ
oɬɞɟɥɶɧɵɯ ɜɢɞoɜ oɛoɪɭɞoɜaɧɢɹ, ɱɟɥ. – ɱ; 
 ܰଵ, ܰଶ, ܰଷ– ɱɢcɥo ɟɞɢɧɢɰ oɬɞɟɥɶɧɵɯ ɜɢɞoɜ oɛoɪɭɞoɜaɧɢɹ, ɩɪɢɧɹɬɵɯ ɤ 
ɷɤcɩɥɭaɬaɰɢɢ. 
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5.4.2.2 ɉɥaɧoɜaɹ ɱɢcɥɟɧɧocɬɶ ɩɪoɢɡɜoɞcɬɜɟɧɧɵɯ ɪaɛoɱɢɯ 

ɉɥaɧoɜɭɸ ɱɢcɥɟɧɧocɬɶ ɩɪoɢɡɜoɞcɬɜɟɧɧɵɯ ɪaɛoɱɢɯ, ɧɟoɛɯoɞɢɦɵɯ ɞɥɹ 
ɜɵɩoɥɧɟɧɢɹ ɝoɞoɜoɝo oɛɴɟɦa ɪɟɦoɧɬɧɵɯ ɪaɛoɬ, oɩɪɟɞɟɥɹɟɦ ɩo ɮoɪɦɭɥɟ, ɱɟɥ. 

                    

ܯ                                 = 𝛼∙𝑇஽೛∙𝑘˒.˅                                        (5.3) 

ɝɞɟ α – ɤoɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜaɸɳɢɣ ɜɵɩoɥɧɟɧɢɟ ɜɧɟɩɥaɧoɜɵɯ ɪaɛoɬ, 
α=1,4…1,7; 𝑘˒.˅ – ɤoɷɮɮɢɰɢɟɧɬ ɜɵɩoɥɧɟɧɢɹ ɧoɪɦ ɜɵɪaɛoɬɤɢ ɪaɛoɱɢɦɢ, 𝑘˒.˅ =ͳ,ͳ … ͳ,ͳͷ; 𝐷௣ – ɧoɦɢɧaɥɶɧɵɣ ɝoɞoɜoɣ ɮoɧɞ ɜɪɟɦɟɧɢ oɞɧoɝo ɪaɛoɱɟɝo, ɱ. 

 𝐷௣ = ͵͸ͷ − В − П − ܱ ∙ 𝑇𝑐ˏ ∙ 𝑘௡     (5.4) 
 
ɝɞɟ ȼ – ɤoɥɢɱɟcɬɜo ɜɵɯoɞɧɵɯ ɞɧɟɣ ɜ ɩɥaɧɢɪɭɟɦoɦ ɝoɞɭ; 
ɉ – ɤoɥɢɱɟcɬɜo ɩɪaɡɞɧɢɱɧɵɯ ɞɧɟɣ; 
O – cɪɟɞɧɹɹ ɩɪoɞoɥɠɢɬɟɥɶɧocɬɶ oɬɩɭcɤa ɩɪoɢɡɜoɞcɬɜɟɧɧoɝo ɪaɛoɱɟɝo; 𝑇𝑐ˏ – ɩɪoɞoɥɠɢɬɟɥɶɧocɬɶ oɞɧoɣ cɦɟɧɵ, ɱ; 𝑘௡ – Ʉoɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜaɸɳɢɣ ɩoɬɟɪɢ ɜɪɟɦɟɧɢ ɪaɛoɱɟɝo ɩo 
ɭɜaɠɢɬɟɥɶɧɵɦ ɩɪɢɱɢɧaɦ (ɛoɥɟɡɧɢ ɢ ɬ.ɞ.), 𝑘௡=0,95…0,98; 

 𝐷௣ = ͵͸ͷ − ͳͲͶ − ͺ − ͵Ͳ ∙ ͹ ∙ Ͳ,ͻ͹ = ͳͷʹʹ,ͻ ܯ = ͳ,͹ ∙ ʹ͸ͲͶͶͳͷʹʹ,ͻ ∙ ͳ,ͳͷ = ʹ͸ чˈˎ 

 
5.4.2.3 Oɪɢɟɧɬɢɪoɜoɱɧɵɣ ɲɬaɬ ɪɟɦoɧɬɧɵɯ ɪaɛoɱɢɯ 

 Oɪɢɟɧɬɢɪoɜoɱɧɵɣ ɲɬaɬ ɪɟɦoɧɬɧɵɯ ɪaɛoɱɢɯ ɩo ɩɪoɮɟccɢɹɦ oɬ 
ɩɥaɧoɜoɣ ɱɢcɥɟɧɧocɬɢ ɩɪɢɜɟɞɟɧ ɜ ɬaɛɥɢɰɟ 5.7 

 
Ɍaɛɥɢɰa 5.7 – ɒɬaɬ ɪɟɦoɧɬɧɵɯ ɪaɛoɱɢɯ ɩo ɩɪoɮɟccɢɹɦ 
ɉɪoɮɟccɢɹ ɪaɛoɱɟɝo  ɑɢcɥɟɧɧocɬɶ, ɱɟɥ. 
Cɥɟcaɪɢ ɢ ɷɥɟɤɬɪocɥɟcaɪɢ 12 
Ɍoɤaɪɢ-cɬaɧoɱɧɢɤɢ 7 
ɗɥɟɤɬɪoɝaɡocɜaɪɳɢɤɢ 3 
ɉɪoɱɢɟ 4 

 
 ɑɢcɥɟɧɧocɬɶ ɜcɩoɦoɝaɬɟɥɶɧɵɯ ɢ ɩoɞcoɛɧɵɯ ɪaɛoɱɢɯ (ɬɪaɧcɩoɪɬɧoɝo 
oɬɞɟɥa, ɢɧcɬɪɭɦɟɧɬaɥɶɧoɝo, OɌɄ, ɡaɬoɱɧɢɤɢ, ɤɥaɞoɜɳɢɤɢ ɢ ɬ.ɞ.) М˅ = М ∙ Ͳ,ͳͲ … Ͳ,ͳʹ               (5.5) 
 Ƚɞɟ Ɇ – ɩɥaɧoɜaɹ ɱɢcɥɟɧɧocɬɶ ɩɪoɢɡɜoɞcɬɜɟɧɧɵɯ ɪaɛoɱɢɯ, ɱɟɥ. М˅ = ʹ͸ ∙ Ͳ,ͳʹ = ͵ ɱɟɥ 
 ɑɢcɥɟɧɧocɬɶ ɢɧɠɟɧɟɪɧo-ɬɟɯɧɢɱɟcɤɢɯ ɪaɛoɬɧɢɤoɜ: 

  Мˋ = ሺМ + М˅ሻ ∙ Ͳ,Ͳ͹ … Ͳ,Ͳͻ      (5.6) Мˋ = ሺʹ͸ + ͵ሻ ∙ Ͳ,Ͳ͹ = ʹ чˈˎ. 
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 ɑɢcɥɟɧɧocɬɶ cɱɟɬɧo-ɧoɪɦɢɪoɜoɱɧoɝo cocɬaɜa: М𝑐 = ሺМ + М˅ + Мˋሻ ∙ Ͳ,ͲͶ … Ͳ,Ͳͷ       (5.7)       М𝑐 = ሺʹ͸ + ͵ + ʹሻ ∙ Ͳ,ͲͶ = ͳ чˈˎ. 
 ɑɢcɥɟɧɧocɬɶ ɦɥaɞɲɟɝo oɛcɥɭɠɢɜaɸɳɟɝo ɩɟɪcoɧaɥa: Мˏ = ሺМ + М˅ + Мˋ + М𝑐ሻ ∙ Ͳ,Ͳʹ … Ͳ,Ͳ͵      (5.8)               Мˏ = ሺʹ͸ + ͵ + ʹ + ͳሻ ∙ Ͳ,Ͳ͵ = ͳ чˈˎ. 
 ɑɢcɥɟɧɧocɬɶ ɜcɟɝo ɪaɛoɬaɸɳɟɝo ɩɟɪcoɧaɥa ɩo ɤaɬɟɝoɪɢɹɦ ɪaɛoɬ, 
cɜɟɞɟɧa ɜ ɬaɛɥɢɰɭ 5.8 
Ɍaɛɥɢɰa 5.8 – ɑɢcɥɟɧɧocɬɶ ɩɟɪcoɧaɥa 
ɉɪoɮɟccɢɹ ɪaɛoɱɟɝo ɑɢcɥɟɧɧocɬɶ, ɱɟɥ. 
Cɥɟcaɪɢ ɢ ɷɥɟɤɬɪocɥɟcaɪɢ 12 
Ɍoɤaɪɢ-cɬaɧoɱɧɢɤɢ 7 
ɗɥɟɤɬɪoɝaɡocɜaɪɳɢɤɢ 3 
ɉɪoɱɢɟ 4 
ȼcɩoɦoɝaɬɟɥɶɧɵɟ ɢ ɩoɞcoɛɧɵɟ ɪaɛoɱɢɟ  3 
ɂɧɠɟɧɟɪɧo-ɬɟɯɧɢɱɟcɤɢɟ ɪaɛoɬɧɢɤɢ 2 
Cɱёɬɧo-ɧoɪɦɢɪoɜoɱɧɵɣ ɩɟɪcoɧaɥ 1 
Ɇɥaɞɲɢɣ oɛcɥɭɠɢɜaɸɳɢɣ ɩɟɪcoɧaɥ 1 
ɂɬoɝo 33 

 
 
ɂcɯoɞɹ ɢɡ ɜɵɲɟɩɟɪɟɱɢcɥɟɧɧɵɯ ɪacɱɟɬoɜ, cɬaɧoɱɧoɝo oɛoɪɭɞoɜaɧɢɹ 
ɩɪoɟɤɬɢɪɭɟɦ ɩoɞɡɟɦɧɭɸ ɪɟɦoɧɬɧɭɸ ɦɟɯaɧɢɱɟcɤɭɸ ɛaɡɭ, ɜɤɥɸɱaɸɳɭɸ ɜ 
cɟɛɹ ɦɟcɬo ɞɥɹ cɛoɪɤɢ, ɪaɡɛoɪɤɢ oɛoɪɭɞoɜaɧɢɹ ɢ ɢɯ ɪɟɦoɧɬa. Ɍaɤɠɟ ɊɆȻ 
ɜɤɥɸɱaɟɬ ɜ cɟɛɹ ɰɟɯ ɩo ɜoccɬaɧoɜɥɟɧɢɸ ɲɢɧ. 
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6 ɗɤoɧoɦɢɱɟcɤaɹ ɱacɬɶ 
 

6.1 Oɪɝaɧɢɡaɰɢɹ ɢ ɭɩɪaɜɥɟɧɢɟ ɩɪoɢɡɜoɞcɬɜoɦ ɪɭɞɧɢɤa 
«Ɍaɣɦɵɪcɤɢɣ» 

6.1.1 Oɪɝaɧɢɡaɰɢɹ ɭɩɪaɜɥɟɧɢɹ ɩɪoɢɡɜoɞcɬɜoɦ, cɬɪɭɤɬɭɪa 
ɭɩɪaɜɥɟɧɢɹ ɩɪɟɞɩɪɢɹɬɢɟɦ 

 
Ɋɭɤoɜoɞɢɬɟɥɟɦ ɩɪɟɞɩɪɢɹɬɢɹ ɹɜɥɹɟɬcɹ ɞɢɪɟɤɬoɪ. ȼ ɮɭɧɤɰɢɢ ɤoɬoɪoɝo 

ɜɯoɞɹɬ oɪɝaɧɢɡaɰɢɹ ɪaɛoɬ ɢ ɷɮɮɟɤɬɢɜɧoɟ ɜɡaɢɦoɞɟɣcɬɜɢɟ ɩɪoɢɡɜoɞcɬɜɟɧɧɵɯ 
ɟɞɢɧɢɰ, ɰɟɯoɜ ɢ ɞɪɭɝɢɯ cɬɪɭɤɬɭɪɧɵɯ ɩoɞɪaɡɞɟɥɟɧɢɣ. 

Oɛɟcɩɟɱɢɜaɟɬ ɜɵɩoɥɧɟɧɢɟ oɪɝaɧɢɡaɰɢɟɣ ɡaɞaɧɢɣ, coɝɥacɧo 
ɭcɬaɧoɜɥɟɧɧɵɦ ɤoɥɢɱɟcɬɜɟɧɧɵɦ ɢ ɤaɱɟcɬɜɟɧɧɵɦ ɩoɤaɡaɬɟɥɹɦ. 

Oɬɞɟɥ ɝɥaɜɧoɝo ɦɟɯaɧɢɤa, ɹɜɥɹɹcɶ caɦocɬoɹɬɟɥɶɧɵɦ cɬɪɭɤɬɭɪɧɵɦ 
ɩoɞɪaɡɞɟɥɟɧɢɟɦ ɩɪɟɞɩɪɢɹɬɢɹ, coɡɞaɟɬcɹ ɢ ɥɢɤɜɢɞɢɪɭɟɬcɹ ɩɪɢɤaɡoɦ ɞɢɪɟɤɬoɪa. 
Oɬɞɟɥ ɧɟɩocɪɟɞcɬɜɟɧɧo ɩoɞɱɢɧɹɟɬcɹ ɬɟɯɧɢɱɟcɤoɦɭ ɞɢɪɟɤɬoɪɭ ɩɪɟɞɩɪɢɹɬɢɹ.  

Ƚɥaɜɧɵɣ ɦɟɯaɧɢɤ ɢ ɝɥaɜɧɵɣ ɷɧɟɪɝɟɬɢɤ ɜoɡɝɥaɜɥɹɸɬ ɷɧɟɪɝo-
ɦɟɯaɧɢɱɟcɤɭɸ cɥɭɠɛɭ, oɪɝaɧɢɡɭɸɬ ɩɪaɜɢɥɶɧɭɸ ɷɤcɩɥɭaɬaɰɢɸ ɦaɲɢɧ ɢ 
ɦɟɯaɧɢɡɦoɜ, ɷɥɟɤɬɪɢɱɟcɤɢɯ ɩoɞcɬaɧɰɢɣ ɢ cɢɥoɜɵɯ ɥɢɧɢɣ, a ɬaɤɠɟ ɧacocɧɵɯ ɢ 
ɤoɦɩɪɟccoɪɧɵɯ ɭcɬaɧoɜoɤ ɪɭɞɧɢɤa. Oɧɢ ɪɭɤoɜoɞɹɬ ɪɟɦoɧɬoɦ oɛoɪɭɞoɜaɧɢɹ ɢ 
ocɭɳɟcɬɜɥɹɸɬ ɤoɧɬɪoɥɶ ɡa cocɬoɹɧɢɟɦ ɬɟɯɧɢɤɢ. Oɬɞɟɥ ɝɥaɜɧoɝo ɦɟɯaɧɢɤa 
ɢɦɟɟɬ ɜ cɜoɟɦ cocɬaɜɟ cɬɪɭɤɬɭɪɧɵɟ ɩoɞɪaɡɞɟɥɟɧɢɹ (ɛɸɪo, ɝɪɭɩɩɵ, 
ɥaɛoɪaɬoɪɢɢ, ɩɪ.). 

 
Cɬɪɭɤɬɭɪa ɭɩɪaɜɥɟɧɢɹ ɩɪɟɞɩɪɢɹɬɢɟɦ ɩɪɢɜɟɞɟɧa ɧa ɪɢcɭɧɤɟ 6.1. 
 

 
 

Ɋɢcɭɧoɤ 6.1 – Cɯɟɦa ɭɩɪaɜɥɟɧɢɹ ɩɪɟɞɩɪɢɹɬɢɟɦ 
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ɇaɩɪɢɦɟɪ: ɛɸɪo (cɟɤɬoɪ, ɝɪɭɩɩa) ɩɥaɧoɜo-ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧoɝo ɪɟɦoɧɬa, 
ɤoɧcɬɪɭɤɬoɪcɤoɟ ɛɸɪo ɩo ɦoɞɟɪɧɢɡaɰɢɢ, ɪɟɦoɧɬɧo-ɦɟɯaɧɢɱɟcɤɢɣ ɰɟɯ (ɊɆɐ), 
ɤoɧcɬɪɭɤɬoɪcɤoɟ ɛɸɪo ɩo ɩɪoɟɤɬɢɪoɜaɧɢɸ ɩoɞɴɟɦɧo- ɬɪaɧcɩoɪɬɧoɝo 
oɛoɪɭɞoɜaɧɢɹ, ɤoɧcɬɪɭɤɬoɪcɤo-ɬɟɯɧoɥoɝɢɱɟcɤoɟ ɛɸɪo (cɟɤɬoɪ, ɝɪɭɩɩa), 
ɭɩɪaɜɥɟɧɢɟ ɞɟɥaɦɢ oɬɞɟɥa. 

Ɋɟɦoɧɬ ɜcɟɯ ɜɢɞoɜ ɢ ɧɟɤoɬoɪɵɟ ɪaɛoɬɵ ɩo ɬɟɯɧɢɱɟcɤoɦɭ oɛcɥɭɠɢɜaɧɢɸ 
ɩɪoɢɡɜoɞɹɬcɹ cɢɥaɦɢ ɪɟɦoɧɬɧo-ɦɟɯaɧɢɱɟcɤoɝo ɰɟɯa (ɊɆɐ). ɗɬoɬ ɰɟɯ 
ɪacɩoɥaɝaɟɬ cɩɟɰɢaɥɢɡɢɪoɜaɧɧɵɦɢ ɪɟɦoɧɬɧɵɦɢ ɛɪɢɝaɞaɦɢ, ɧɟoɛɯoɞɢɦɵɦ 
ɭɧɢɜɟɪcaɥɶɧɵɦ oɛoɪɭɞoɜaɧɢɟɦ, ɡaɩacɧɵɦɢ ɱacɬɹɦɢ, ɦaɬɟɪɢaɥaɦɢ ɢ ɞɪ. 

 
 

6.1.2 Ɋɟɠɢɦ ɢ oɪɝaɧɢɡaɰɢɹ ɪaɛoɬ 
ɇa ɩɪoɟɤɬɢɪɭɟɦoɦ ɪɭɞɧɢɤɟ ɩɪoɢɡɜoɞcɬɜɟɧɧɵɟ ɪaɛoɱɢɟ ɪaɛoɬaɸɬ ɜ ɬɪɢ 

cɦɟɧɵ ɩo cɟɦɶ ɱacoɜ. 
Ⱦɥɹ ɪaɛoɬɧɢɤoɜ, ɧɟ ɡaɧɹɬɵɯ ɧa ocɧoɜɧɵɯ ɪaɛoɬaɯ, ɪaɛoɱɢɣ ɞɟɧɶ 

cocɬaɜɥɹɟɬ ɜocɟɦɶ ɱacoɜ ɩɪɢ ɩɹɬɢɞɧɟɜɧoɣ ɪaɛoɱɟɣ ɧɟɞɟɥɟ. 

Ɋacɱɟɬ ɩɪɢɜɟɞɟɧ ɜ ɬaɛɥɢɰɟ 6.1. 
Ɍaɛɥɢɰa 6.1 – Ȼaɥaɧc ɪaɛoɱɟɝo ɜɪɟɦɟɧɢ oɞɧoɝo ɪaɛoɱɟɝo 

ɉoɤaɡaɬɟɥɶ ȼɟɥɢɱɢɧa ɩoɤaɡaɬɟɥɹ 
Ʉaɥɟɧɞaɪɧɵɣ ɮoɧɞ ɜɪɟɦɟɧɢ 365 
ȼɵɯoɞɧɵɟ ɞɧɢ ɩo ɝɪaɮɢɤɭ 104 
ɉɪaɡɞɧɢɱɧɵɟ ɞɧɢ 12 

ɇoɦɢɧaɥɶɧɵɣ ɮoɧɞ ɪaɛoɱɟɝo ɜɪɟɦɟɧɢ ɜ ɞɧɹɯ 249 

ɇɟɹɜɤɢ ɧa ɪaɛoɬɭ 
- oɱɟɪɟɞɧɵɟ ɢ ɞoɩoɥɧɢɬɟɥɶɧɵɟ oɬɩɭcɤa 
- ɭɱɟɛɧɵɟ oɬɩɭcɤa 
- ɧɟɜɵɯoɞɵ ɩo ɛoɥɟɡɧɹɦ 
- ɩɪoɱɢɟ ɧɟɹɜɤɢ 

 
90 
1 
3 
3 

ȼcɟɝo ɧɟɹɜoɤ ɜ ɞɧɹɯ 97 
ɗɮɮɟɤɬɢɜɧɵɣ (ɩoɥɟɡɧɵɣ) ɮoɧɞ ɪaɛoɱɟɝo ɜɪɟɦɟɧɢ ɜ ɞɧɹɯ 189 
ɇoɦɢɧaɥɶɧaɹ cɪɟɞɧɹɹ ɩɪoɞoɥɠɢɬɟɥɶɧocɬɶ ɪaɛoɱɟɝo ɞɧɹ ɜ ɱacaɯ 7 
Ʉoɷɮɮɢɰɢɟɧɬ cɩɢcoɱɧoɝo cocɬaɜa 1,31 

 

 

6.2 Ɋacɱɟɬ ocɧoɜɧɵɯ ɬɟɯɧɢɤo-ɷɤoɧoɦɢɱɟcɤɢɯ ɩoɤaɡaɬɟɥɟɣ 
ɩɪoɰɟcca ɞoɛɵɱɢ ɩoɥɟɡɧoɝo ɢcɤoɩaɟɦoɝo 

6.2.1 Ɋacɱɟɬ cɭɦɦɵ ɤaɩɢɬaɥɶɧɵɯ ɜɥoɠɟɧɢɣ ɢ aɦoɪɬɢɡaɰɢoɧɧɵɯ 
oɬɱɢcɥɟɧɢɣ 

ɉɟɪɟɱɟɧɶ ɩɪoɟɤɬɢɪɭɟɦɵɯ ɡɞaɧɢɣ ɢ cooɪɭɠɟɧɢɣ ɪɭɞɧɢɤa ɩɪɢɜɟɞɟɧ ɜ 
ɬaɛɥɢɰɟ 6.2 

Ƚoɞoɜaɹ cɭɦɦa aɦoɪɬɢɡaɰɢoɧɧɵɯ oɬɱɢcɥɟɧɢɣ ɪaccɱɢɬaɧa ɜ ɡaɜɢcɢɦocɬɢ 
oɬ ɝɪɭɩɩɵ ocɧoɜɧɵɯ ɮoɧɞoɜ ɩo cɪoɤɭ ɩoɥɟɡɧoɝo ɢcɩoɥɶɡoɜaɧɢɹ. ȼcɟ ɡɞaɧɢɢ ɢ 
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cooɪɭɠɟɧɢɹ ɪɭɞɧɢɤa oɬɧocɹɬcɹ ɤ ɝɪɭɩɩɟ co cɪoɤoɦ ɩoɥɟɡɧoɝo ɢcɩoɥɶɡoɜaɧɢɹ 
ɛoɥɟɟ 30 ɥɟɬ. 
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 (6.1) 

ɝɞɟ ɚɇ – ɧoɪɦa aɦoɪɬɢɡaɰɢɢ. 
ɇoɪɦa aɦoɪɬɢɡaɰɢɢ: 
 

100
1


n
K ,ɩɪoɰɟɧɬ        (6.2) 

 
Ƚɞɟ n  – cɪoɤ ɩoɥɟɡɧoɝo ɢcɩoɥɶɡoɜaɧɢɹ, ɦɟc. 

ɉoɬoɧɧaɹ cɬaɜɤa: 
 

Q
ȻЗ
Ɉɉ  ,ɪɭɛ/ɬ         (6.3) 

 
ɝɞɟ Ɉ  – ocɬaɬoɱɧaɹ cɬoɢɦocɬɶ oɛɴɟɤɬa, ɪɭɛ; 

ȻЗ  –ɛaɥaɧcoɜɵɟ ɡaɩacɵ oɛcɥɭɠɢɜaɟɦɵɟ ɷɬɢɦ oɛɴɟɤɬoɦ, ɬɵc. ɬ; 
Q – ɝoɞoɜaɹ ɩɪoɢɡɜoɞɢɬɟɥɶɧocɬɶ ɩo ɭɱacɬɤɭ, ɬɵc. ɬ. 
 
Ɋacɱɟɬ ɩɪɢɜɟɞɟɧ ɜ ɬaɛɥɢɰɟ 6.2. 
 

Ɍaɛɥɢɰa 6.2 – Cɦɟɬa ɤaɩɢɬaɥɶɧɵɯ ɡaɬɪaɬ ɧa ɡɞaɧɢɹ ɢ cooɪɭɠɟɧɢɹ 
ɇaɢɦɟɧoɜaɧɢɟ Cɬoɢɦocɬɶ ɬɵc. ɪɭɛ. 

Ȼaɥaɧcoɜaɹ 
Cɭɦɦa aɦoɪɬɢɡaɰɢoɧɧɵɯ oɬɱɢcɥɟɧɢɣ ɬɵc. 
ɪɭɛ 

Ƚɥaɜɧɵɣ cɬɜoɥ  48610 39495,6 
ȼɟɧɬ. Cɬɜoɥɵ 61582 93399,4 
Ƚoɪɧoɤaɩɢɬaɥɶɧɵɟ 
ɜɵɪaɛoɬɤɢ 1 ɝoɪ 

2524 136,7 

Ƚoɪɧoɤaɩɢɬaɥɶɧɵɟ 
ɜɵɪaɛoɬɤɢ 2 ɝoɪ 

1683 68,4 

Ƚoɪɧoɤaɩɢɬaɥɶɧɵɟ 
ɜɵɪaɛoɬɤɢ 3 ɝoɪ 

18576 8049,6 

ɂɬoɝo 132975 141149,7 

 

6.2.2 Ɋacɱɟɬ ɤaɩɢɬaɥɶɧɵɯ ɡaɬɪaɬ ɧa oɛoɪɭɞoɜaɧɢɟ ɪɭɞɧɢɤa 
Oɛɳaɹ cɭɦɦa ɤaɩɢɬaɥɶɧɵɯ ɡaɬɪaɬ ɧa oɛoɪɭɞoɜaɧɢɟ ɩo ɞoɛɵɱɟ ɪɭɞɵ 

ɪaccɱɢɬaɧɵ ɜ ɬaɛɥɢɰɟ 8.3 : 
 

  ɩɋЗ ɛɤɚɩ. , ɬɵc. ɪɭɛ.        (6.4) 

 
ɝɞɟ ɛɋ – ɛaɥaɧcoɜaɹ cɬoɢɦocɬɶ, ɬɵc. ɪɭɛ; 

ɩ  – ɤoɥɢɱɟcɬɜo oɛoɪɭɞoɜaɧɢɹ, ɟɞ. 
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Ƚoɞoɜoɣ ɮoɧɞ aɦoɪɬɢɡaɰɢoɧɧɵɯ oɬɱɢcɥɟɧɢɣ: 
 

 
100..

ɚ
ɤɚɩɨɬч

ɇЗФ , ɬɵc. ɪɭɛ.       (6.5) 

 
Ɋacɱɟɬ ɩɪɢɜɟɞɟɧ ɜ ɬaɛɥɢɰɟ 6.3. 
 

Ɍaɛɥɢɰa 6.3 – Cɦɟɬa ɤaɩɢɬaɥɶɧɵɯ ɡaɬɪaɬ ɧa ocɧoɜɧoɟ oɛoɪɭɞoɜaɧɢɟ ɩo ɞoɛɵɱɟ ɪɭɞɵ 
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 c
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Ƚo
ɞo

ɜo
ɣ 

ɮo
ɧɞ

 
aɦ

oɪ
ɬɢ

ɡa
ɰɢ

oɧ
ɧɵ

ɯ 
oɬ

ɱɢ
cɥ

ɟɧ
ɢɣ

, ɬ
ɵ

c.
 ɪ

ɭɛ
. 

C
ɪo

ɤ 
ɷɮ

ɮɟ
ɤɬ

ɢɜ
ɧo

ɝo
 

ɢc
ɩo

ɥɶ
ɡo

ɜa
ɧɢ

ɹ,
 ɦ

ɟc
 

Ȼɭɪoɜoɟ 
Ȼɭɪoɜɵɟ ɭcɬaɧoɜɤɢ        
ɉɪoɯoɞɱɟcɤɢɟ ɪaɛoɬɵ Bomer 282 4 13000 52000 3,3 88,4 60 
Oɱɢcɬɧɵɟ ɪaɛoɬɵ ɍȻɒ-532Ⱦ 9 14000 126000 3,3 166,6 60 
ɂɬoɝo:    178000  189.1  

Ɍɪaɧcɩoɪɬɢɪoɜaɧɢɟ 
ɉoɝɪɭɡoɱɧo-ɞocɬaɜoɱɧɵɟ  SɌ - 5 5 11000 55000 3,3 56.1 60 

 SɌ - 8BR 4 14000 56000 3,3 119 60 
ȼaɝoɧɟɬɤa ȼȽ-4,5 43 2000 86000 3,3 283 30 

 Ʉ 28 3 13000 39000 3,3 66,3 60 

ɂɬoɝo    236000  524,4  

ȼcɩoɦoɝaɬɟɥɶɧoɟ oɛoɪɭɞoɜaɧɢɟ 

ɉɪoɱɟɟ oɛoɪɭɞoɜaɧɢɟ  7 11000 77000 18 437 60 

ɂɬoɝo ɞɥɹ ɜcɩoɦoɝaɬɟɥɶɧoɝo 
oɛoɪɭɞoɜaɧɢɹ 

 7 11000 77000 18 437 60 

ɂɬoɝo ɩo ɪɭɞɧɢɤɭ  7  154000  874  

 

 

 

Ɍaɛɥɢɰa 6.4 – Cɭɦɦa aɦoɪɬɢɡaɰɢoɧɧɵɯ oɬɱɢcɥɟɧɢɣ 

ɇaɢɦɟɧoɜaɧɢɟ Aɦoɪɬɢɡaɰɢɹ, ɬɵc. ɪɭɛ. 
Ɂɞaɧɢɹ ɢ cooɪɭɠɟɧɢɹ 141149,7 
Oɛoɪɭɞoɜaɧɢɟ 390000 
ɂɬoɝo: 531149,7 

 
 
 
6.2.2 Oɪɝaɧɢɡaɰɢɹ ɬɪɭɞa ɢ ɡaɪaɛoɬɧoɣ ɩɥaɬɵ ɪaɛoɬɧɢɤoɜ ɪɭɞɧɢɤa 
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6.2.2.1 Ocɧoɜɧɵɯ ɪaɛoɱɢɯ 

 
ɇa ocɧoɜɟ ɩoɤaɡaɬɟɥɟɣ ɜɪɟɦɟɧɢ ɪaɛoɬɵ ɩɟɪcoɧaɥa ɪaccɱɢɬɵɜaɟɦ 

ɱɢcɥɟɧɧocɬɶ ɪaɛoɱɢɯ ɩo ocɧoɜɧɵɦ ɬɟɯɧoɥoɝɢɱɟcɤɢɦ ɩɪoɰɟccoɦ ɞoɛɵɱɢ ɪɭɞɵ. 
Ɋacɱɟɬ ɩɪɢɜɟɞɟɧ ɜ ɬaɛɥɢɰɟ 6.5. 

 
Ɋaɡɦɟɪ ɬaɪɢɮɧoɝo ɮoɧɞa oɩɥaɬɵ ɬɪɭɞa: 
 

... ɬɚɪɜɪɪɫɩɌ ɋФɑФ  , ɬɵc. ɪɭɛ        (6.6) 

 
ɝɞɟ 

ɫɩɑ   – ɱɢcɥo ɪaɛoɬaɸɳɢɯ ɜ cɭɬɤɢ, ɱɟɥ; 
..ɜɪɪФ –ɱɢcɥo ɱɟɥoɜɟɤo-cɦɟɧ ɜ ɝoɞ, ..ɜɪɪФ =305 cɦ/ɝoɞ; 

ɬɚɪɋ – cɦɟɧɧaɹ ɬaɪɢɮɧaɹ cɬaɜɤa, ɪɭɛ/cɦ. 
 
ɉɪɟɦɢɹ ɤ ɬaɪɢɮɧoɦɭ ɮoɧɞɭ: 
 

ɬɮɬ Фɉ  3,0.. , ɬɵc.ɪɭɛ        (6.7) 

 
Ocɧoɜɧaɹ ɡaɪaɛoɬɧaɹ ɩɥaɬa: 
 

... ФɬɌɩɥ ɉФЗ  , ɬɵc.ɪɭɛ        (6.8) 
 
Ocɧoɜɧaɹ ɡaɪaɛoɬaɹ ɩɥaɬa c ɪaɣoɧɧɵɦ ɤoɷɮɮɢɰɢɟɧɬoɦ ɢ cɟɜɟɪɧɵɦɢ 

ɧaɞɛaɜɤaɦɢ:  
 

... 5,1 ɩɥɨɛщɩɥ ЗЗ  , ɬɵc.ɪɭɛ        (6.9) 

 
Ɋaɡɦɟɪ ɞoɩoɥɧɢɬɟɥɶɧoɣ ɡaɪaɛoɬɧoɣ ɩɥaɬɵ: 
 

.... 205,0 ɨɛщɩɥɞɨɩɩɥ ЗЗ  , ɬɵc.ɪɭɛ       (6.10) 

 
 
 
Oɛɳɢɣ ɮoɧɞ ɡaɪaɛoɬɧoɣ ɩɥaɬɵ: 

.... ɞɨɩɩɥɨɛщɩɥ ЗЗФЗɉ  , ɬɵc.ɪɭɛ       (6.11) 

 
Ɋacɱɟɬ cɩɢcoɱɧoɣ ɱɢcɥɟɧɧocɬɢ ɪaɛoɱɢɯ  ɩɪɢɜɟɞɟɧ ɜ ɬaɛɥɢɰɟ 6.5. 
Ɋacɱɟɬ ɮoɧɞa oɩɥaɬɵ ɬɪɭɞa ɂɌɊ ɩɪɢɜɟɞɟɧ ɜ  ɬaɛɥɢɰɟ 6.6 

 
 
 
Ɍaɛɥɢɰa 6.5 - Ɋacɱɟɬ ɱɢcɥɟɧɧocɬɢ ɪaɛoɱɢɯ 
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ɇaɢɦɟɧoɜaɧɢɟ ɩɪoɮɟccɢɢ 
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ɉ
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ɧɹ
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: 

Ƚoɪɧo-ɩoɞɝoɬoɜɢɬɟɥɶɧɵɟ ɪaɛoɬɵ 

Ɇaɲɢɧɢcɬ CȻɍ Boomer 282 4 3 1 12 1,31 19.65 20 

Ɇaɲɢɧɢcɬ ɉȾɆ SɌ -5 5 3 1 15 1,31 11.79 12 

ȼɡɪɵɜɧɢɤ - - 3 1 6 1,31 7.86 8 

Ʉɪɟɩɢɥɶɳɢɤ - - 3 1 6 1,31 7.86 8 

Ɇaɲɢɧɢcɬ ɜcɩoɦoɝaɬɟɥɶɧɵɯ ɦaɲɢɧ - 1 3 1 3 1,31 4.63 5 

Oɱɢcɬɧɵɟ ɪaɛoɬɵ 

Ɇaɲɢɧɢcɬ CȻɍ ɍȻɒ 532Ⱦ 9 3 1 27 1,31 27.51 28 

Ɇaɲɢɧɢcɬ ɉȾɆ SɌ - 8BR 4 3 1 12 1,31 19.65 20 

ȼɡɪɵɜɧɢɤ - - 3 2 6 1,31 7.86 8 

Ʉɪoɜɥɟoɛoɪɳɢɤ - - 3 1 6 1,31 7.86 8 

 

 
Ɂaɤɥaɞɱɢɤ - - 3 1 6 1,31 7.86 8 

Ɇaɲɢɧɢcɬ ɜcɩoɦoɝaɬɟɥɶɧɵɯ ɦaɲɢɧ - 1 3 1 3 1,31 4.63 5 

ȽɊOɁ - - 3 2 6 1,31 7.86 8 

Ɍɪaɧcɩoɪɬɢɪoɜɤa ɪɭɞɵ 

Ɇaɲɢɧɢcɬ ɷɥɟɤɬɪoɜoɡa Ʉ28 3 3 1 9 1,31 11.79 12 

Oɩɪoɤɢɞɱɢɤ OɄ-4 2 3 1 6 1,31 7.86 8 

Ʌɸɤoɜoɣ - - 3 1 6 1,31 7.86 8 

Ɇaɲɢɧɢcɬ aɤɤɭɦɭɥɹɬoɪɧoɝo ɷɥɟɤɬoɪoɜoɡa  A-14 2 3 1 6 1,31 7.86 8 

ɉɭɬɟɜoɣ ɪaɛoɱɢɣ - - 3 10 30 1,31 39.3 40 

ɉoɞɴɟɦ 

Ɇaɲɢɧɢcɬ ɤɥɟɬɶɟɜoɝo ɩoɞɴɟɦa ɆɄ-4 1 3 1 3 1,31 4.63 5 

Ɇaɲɢɧɢcɬ cɤɢɩoɜoɝo ɩoɞɴɟɦa ɆɄ-4 1 3 1 3 1,31 4.63 5 

Cɬɜoɥoɜoɣ ɩoɞɡɟɦɧɵɣ - - 3 3 9 1,31 11.79 12 

Cɬɜoɥoɜoɣ ɩoɜɟɪɯɧocɬɧɵɣ - - 3 2 6 1,31 7.86 8 

Ɋɟɦoɧɬɧɵɣ ɩɟɪcoɧaɥ 

Cɥɟcaɪɶ ɢ ɷɥɟɤɬɪocɥɟcaɪɶ - - 3 20 60 1,31 78.6 79 

Cɬaɧoɱɧɢɤɢ - - 3 12 36 1,31 47.16 48 

Cɜaɪɳɢɤɢ - - 3 5 15 1,31 19.65 20 

ɂɬoɝo: Ocɧoɜɧɵɟ ɪaɛoɬɧɢɤɢ        244 
ȼcɩoɦoɝaɬɟɥɶɧɵɟ ɪaɛoɬɧɢɤɢ        147 

 
 
 
 
 
 
Ɍaɛɥɢɰa 6.6 - Ɋacɱɟɬ ɮoɧɞa oɩɥaɬɵ ɬɪɭɞa 
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ɇaɢɦɟɧoɜaɧɢɟ ɩɪoɮɟccɢɢ 
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Ocɧoɜɧaɹ ɡaɪaɛoɬɧaɹ ɩɥaɬa, 
ɬɵc. ɪɭɛ 
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Ƚoɪɧo-ɩoɞɝoɬoɜɢɬɟɥɶɧɵɟ ɪaɛoɬɵ 

Ɇaɲɢɧɢcɬ CȻɍ 270 20 1647 494,1 2141,1 3211,6 658,3 3870 

Ɇaɲɢɧɢcɬ ɉȾɆ 300 12 1098 329,4 1427,4 2141,1 438,9 2580 

ȼɡɪɵɜɧɢɤ 270 8 658,8 197,6 856,4 1284,6 263,3 1548,0 

Ʉɪɟɩɢɥɶɳɢɤ 270 8 658,8 197,6 856,4 1284,6 263,3 1548,0 

Ɇaɲɢɧɢcɬ 
ɜcɩoɦoɝaɬɟɥɶɧɵɯ ɦaɲɢɧ 

278 5 423,9 127,1 551 826,5 169,4 995,9 

ɂɬoɝo:  51 4486,5 1345,8 5832,3 8748,4 1793,2 10542 

Oɱɢcɬɧɵɟ ɪaɛoɬɵ 

Ɇaɲɢɧɢcɬ CȻɍ 270 28 2305,8 691,7 2997,5 4496,3 921,7 5418 

Ɇaɲɢɧɢcɬ ɉȾɆ 300 20 1830 549 2379 3568,5 731,5 4300 

ȼɡɪɵɜɧɢɤ 270 8 658,8 197,6 856,4 1284,6 263,3 1548,0 

Ʉɪoɜɥɟoɛoɪɳɢɤ 270 8 658,8 197,6 856,4 1284,6 263,3 1548,0 

Ɂaɤɥaɞɱɢɤ 250 8 610,0 183,0 793,0 1189,5 243,8 1433,3 
Ɇaɲɢɧɢcɬ 
ɜcɩoɦoɝaɬɟɥɶɧɵɯ ɦaɲɢɧ 

270 5 411,7 123,5 535,2 802,8 164,5 967,3 

ȽɊOɁ 270 8 658,8 197,6 856,4 1284,6 263,3 1548,0 

ɂɬoɝo:  85 7134 2140 9273,9 15195,5 2851,4 16762,6 

Ɍɪaɧcɩoɪɬɢɪoɜɤa ɪɭɞɵ 

Ɇaɲɢɧɢcɬ ɷɥɟɤɬɪoɜoɡa 270 12 988 296,4 1284,4 1926,6 395,0 2321,6 

Oɩɪoɤɢɞɱɢɤ 270 8 658,8 197,6 856,4 1284,6 263,3 1548,0 

Ʌɸɤoɜoɣ 258 8 629,5 188,8 818,3 1227,5 251,6 1479,0 
Ɇaɲɢɧɢcɬ 
aɤɤɭɦɭɥɹɬoɪɧoɝo 
ɷɥɟɤɬoɪoɜoɡa 

270 8 658,8 197,6 856,4 1284,6 263,3 1548,0 

ɉɭɬɟɜoɣ ɪaɛoɱɢɣ 270 40 3294 988,2 4282,2 6423,3 1316,7 7740 

ɂɬoɝo:  76 62291 1868,6 8097,7 12146,6 2490 14636,6 

ɉoɞɴɟɦ 
Ɇaɲɢɧɢcɬ ɤɥɟɬɶɟɜoɝo 
ɩoɞɴɟɦa 

260 5 396,5 119 515,4 773 158,5 931,5 

Ɇaɲɢɧɢcɬ cɤɢɩoɜoɝo 
ɩoɞɴɟɦa 

270 5 411,7 123,5 535,2 802,8 164,5 967,3 

Cɬɜoɥoɜoɣ ɩoɞɡɟɦɧɵɣ 300 12 1098 329,4 1427,4 2141,1 438,9 2580 

Cɬɜoɥoɜoɣ ɩoɜɟɪɯɧocɬɧɵɣ 250 8 610,0 183,0 793,0 1189,5 243,8 1433,3 

ɂɬoɝo:  30 2516,2 754,5 2557 4906,4 1005,7 5912,1 

 
 
 
 
ɉɪoɞoɥɠɟɧɢɟ Ɍaɛɥɢɰɵ 6.6 
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Ɋɟɦoɧɬɧɵɣ ɩɟɪcoɧaɥ 

Cɥɟcaɪɶ ɢ ɷɥɟɤɬɪocɥɟcaɪɶ 270 79 6505,6 1951,6 8457 12686 2600 15286,6 

Cɬaɧoɱɧɢɤɢ 270 48 3952 1185,6 5137,6 7706,4 1580 9286,4 

Cɜaɪɳɢɤɢ 270 20 1647 494,1 2141,1 3211,6 658,3 3870 

ɂɬoɝo:  147 12104,6 3631 15736 20717 4838,3 28443 

Oɛɳɢɣ ɢɬoɝ:  383 88532,3 9740 41497 61714 12978,6 76296,2 

 
6.3.2 Ɋacɱɟɬ ɡaɪɩɥaɬɵ ɪɭɤoɜoɞɢɬɟɥɟɣ ɢ cɩɟɰɢaɥɢcɬoɜ 
 
Ɋaɡɦɟɪ ɩɪɟɦɢaɥɶɧoɝo ɮoɧɞa oɩɥaɬɵ ɬɪɭɞa: 
 

.. 3,0 ɨɤɥɩɪɟɦ ɆФɈɌ  , ɬɵc.ɪɭɛ       (6.15) 

 
ɝɞɟ ɨɤɥɆ – ɦɟcɹɱɧɵɣ oɤɥaɞ, ɪɭɛ. 

Ɋaɡɦɟɪ oɛɳɟɝo ɮoɧɞa oɩɥaɬɵ ɬɪɭɞa: 
 

.ɨɤɥɩɪɟɦɈȻЩ ɆФɈɌФɈɌ  , ɬɵc.ɪɭɛ      (6.16) 

 
Ɋacɱɟɬ ɩɪɢɜɟɞɟɧ ɜ ɬaɛɥɢɰɟ 6.7. 
 

Ɍaɛɥɢɰa 6.7 - Ɋacɱɟɬ ɮoɧɞa oɩɥaɬɵ ɬɪɭɞa ɪɭɤoɜoɞɢɬɟɥɟɣ ɢ cɩɟɰɢaɥɢcɬoɜ 

ɇaɢɦɟɧoɜaɧɢɟ ɞoɥɠɧocɬɢ 

Ʉo
ɥɢ

ɱɟ
cɬ

ɜo
 

Ɇ
ɟc

ɹɱ
ɧɵ

ɣ 
oɤ

ɥa
ɞ,

 ɪ
ɭɛ

. 

Ɍa
ɪɢ

ɮɧ
ɵ 

ɮo
ɧɞ

, ɪ
ɭɛ

. 

ɉ
ɪɟ

ɦɢ
ɹ,

 ɪ
ɭɛ

. 

ɉ
oɥ

ɧɵ
ɣ 

oɤ
ɥa

ɞ,
 ɪ

ɭɛ
. 

C
ɭɦ

ɦa
 ɝo

ɞo
ɜo

ɝo
 

ɡa
ɪa

ɛo
ɬɤ

a,
 c

 ɭ
ɱё

ɬo
ɦ 

ɊɄ
 ɢ

 C
ɇ

 ɬ
ɵ

c.
ɪɭ

ɛ.
 

ɇaɱaɥɶɧɢɤ ɪɭɞɧɢɤa 1 70000 70000 21000 91000 1638 

Ƚɥaɜɧɵɣ ɢɧɠɟɧɟɪ ɪɭɞɧɢɤa 1 50000 50000 15000 65000 1170 

Ƚɥaɜɧɵɣ ɷɧɟɪɝɟɬɢɤ ɪɭɞɧɢɤa 1 50000 50000 15000 65000 1170 

Ƚɥaɜɧɵɣ ɦɟɯaɧɢɤ ɪɭɞɧɢɤa 1 50000 50000 15000 65000 1170 

Ɇacɬɟɪ ɩo ɪɟɦoɧɬɭ ɉȾɆ 1 40000 40000 12000 52000 936 

Ɇacɬɟɪ ɩo ɪɟɦoɧɬɭ CȻɍ 2 40000 40000 12000 52000 936 

Ƚɥaɜɧɵɣ ɝɟoɥoɝ 3 38000 38000 11400 49400 889,2 

Ɇacɬɟɪ ȻȼɊ 5 80000 80000 24000 104000 1872 

Ƚɥaɜɧɵɣ ɦaɪɤɲɟɣɞɟɪ 1 50000 50000 15000 65000 1170 

Ƚɥaɜɧɵɣ ɬɟɯɧoɥoɝ 1 50000 50000 15000 65000 1170 

 

 



 

103 
 

Иɡм. Лɢcɬ № дoкɭм. Пoдпɢcь Дaɬa
aa 

Лɢcɬ 

 
ɋɎɍ ɂȽȾȽɢȽ Ⱦɉ-21.05.04.09-121508649  

 

ɉɪoɞoɥɠɟɧɢɟ Ɍaɛɥɢɰɵ 6.7 

ɂɧɠɟɧɟɪ ɩo ɌȻ 10 20000 20000 6000 26000 468 

Ƚɥaɜɧɵɣ ɢɧɠɟɧɟɪ ɩo ɌȻ 1 50000 50000 15000 65000 1170 

Ɇacɬɟɪ ɭɱacɬɤa ɜoɞooɬɥɢɜa 2 40000 40000 12000 52000 936 

Ɇaɪɤɲɟɣɞɟɪ 4 30000 30000 9000 39000 702 

Ƚɟoɥoɝ 3 20000 20000 6000 26000 468 

Ɍɟɯɧɢɤ-ɝɟoɥoɝ 1 20000 20000 6000 26000 468 

Ɍɟɯɧɢɤ-ɝɢɞɪoɝɟoɥoɝ 1 20000 20000 6000 26000 468 

ɇaɱaɥɶɧɢɤ ɝɟoɥoɝoɪaɡɜɟɞoɱɧoɣ 
cɥɭɠɛɵ (ȽɊC) 

1 20000 20000 6000 26000 468 

Ƚɟoɥoɝ ȽɊC 2 20000 20000 6000 26000 468 

ɇaɱaɥɶɧɢɤ ɊɆɐ 1 70000 70000 21000 91000 1638 

Ƚoɪɧɵɣ ɦacɬɟɪ 4 40000 40000 12000 52000 936 

ɂɬoɝo: 47 868000 868000 260400 1128400 20311,2 

 

6.3 Ɋacɱɟɬ cɟɛɟcɬoɢɦocɬɢ ɞoɛɵɱɢ ɩoɥɟɡɧoɝo ɢcɤoɩaɟɦoɝo 

 

6.3.1 Ɋacɱɟɬ ɡaɬɪaɬ ɧa ɜcɩoɦoɝaɬɟɥɶɧɵɟ ɦaɬɟɪɢaɥɵ 
 
Ʉoɥɢɱɟcɬɜo ɜcɩoɦoɝaɬɟɥɶɧɵɯ ɦaɬɟɪɢaɥoɜ ɬɪɟɛɭɟɦɵɯ ɧa ɝoɞ: 
 

,Ɋɝɨɞ ɇȺN  ɟɞ         (6.17) 

 
ɝɞɟ Ɋɇ  – ɧoɪɦa ɪacɯoɞa ɦaɬɟɪɢaɥoɜ, ɟɞ/ɬɵc.ɬ. 
 

Ɋacɱɟɬ ɩɪɢɜɟɞɟɧ ɜ ɬaɛɥɢɰɟ 6.8. 
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Ɍaɛɥɢɰa 6.8 – Ɂaɬɪaɬɵ ɧa ɜcɩoɦoɝaɬɟɥɶɧɵɟ ɦaɬɟɪɢaɥɵ 
 

ɇaɢɦɟɧoɜaɧɢɟ 
ɦaɬɟɪɢaɥa 

ȿɞɢɧɢɰa 
ɢɡɦɟɪɟɧɢɹ 

ɇoɪɦa 
ɪacɯoɞa 

ɐɟɧa ɡa 
ɟɞɢɧɢɰɭ, ɬɵc. 

ɪɭɛ 

Ʉoɥɢɱɟcɬɜo 
ɬɪɟɛɭɟɦoɟ ɧa ɝoɞ, 

ɟɞ 

Cɭɦɦa ɡaɬɪaɬ 
ɜ ɝoɞ, ɬɵc. 

ɪɭɛ 

ȽɉɊ 

Ȼɭɪoɜɵɟ ɤoɪoɧɤɢ ɲɬ/1000ɬ 0,1 0,5 250 125 

Ȼɭɪoɜɵɟ ɲɬaɧɝɢ ɲɬ/1000ɬ 0,1 2 250 500 

Cɦaɡɤa ɤɝ/1000ɬ 0,23 1 575 575 

Aɧɤɟɪɵ ɒɬ/1000ɬ 6 3 15000 45000 

ɐɟɦɟɧɬ Ɇ500 ɤɝ/1000ɬ 300 0,004 750000 3000 

ɒɢɧɵ ɲɬ/1000ɬ 0,001 20 2,5 50 

Ɂɭɛ ɤoɜɲa ɩɞɦ ɲɬ/1000ɬ 0,0025 2 6,25 12,5 

ɂɬoɝo:     49262,5 

Oɱɢcɬɧɵɟ ɪaɛoɬɵ 

ȼɡɪɵɜɱaɬoɟ ɜɟɳɟcɬɜo ɤɝ/1000ɬ 30 0,005 75000 375,5 

Ⱦɟɬoɧɢɪɭɸɳɢɣ ɲɧɭɪ ɦ/1000ɬ 20 0,002 50000 100 

ɗɥɟɤɬɪoɞɟɬoɧaɬoɪɵ ɲɬ/1000ɬ 20 0,003 50000 150 

Ȼɭɪoɜɵɟ ɤoɪoɧɤɢ ɲɬ/1000ɬ 0,1 0,5 250 125 

Ȼɭɪoɜɵɟ ɲɬaɧɝɢ ɲɬ/1000ɬ 0,1 2 250 500 

Cɦaɡɤa ɤɝ/1000ɬ 0,23 1 575 575 

ɒɢɧɵ ɲɬ/1000ɬ 0,001 20 2,5 50 

Ɂɭɛ ɤoɜɲa ɩɞɦ ɲɬ/1000ɬ 0,0025 2 6,25 12,5 

Ʌɟc ɤɝ/1000ɬ 360 0,01 900000 9000 

Ɂaɤɥaɞoɱɧaɹ cɦɟcɶ ɤɝ/1000ɬ 20000 0,003 50000000 150000 

ɂɬoɝo:     160888 

ɉoɞɡɟɦɧɵɣ ɬɪaɧcɩoɪɬ 

Cɦaɡɤa ɤɝ/1000ɬ 0,23 1 575 575 

ɒɩaɥɵ ɲɬ/1000ɬ 0,021 1 52,5 52,5 

Ʉocɬɵɥɢ ɤɝ/1000ɬ 0,068 0,003 170 0,51 

Cɬaɥɶɧoɣ ɤaɧaɬ ɦ/1000ɬ 0,001 1 2,5 2,5 

Ɋɟɥɶcɵ Ɋ18 ɤɝ/1000ɬ 0,01 0,03 25 0,75 

 

 
Ʌɟc ɤɝ/1000ɬ 0,001 0,01 2,5 0,025 

Ʌɢcɬoɜaɹ cɬaɥɶ ɤɝ/1000ɬ 0,001 0,03 2,5 0,075 

ɂɬoɝo:     631,36 

ɉoɞɴɟɦ ɪɭɞɵ ɢ ɥɸɞɟɣ 

Ɏɭɬɟɪoɜɤa ɲɤɢɜoɜ ɲɬ/1000ɬ 0,001 0,8 2,5 2 

Ɋoɥɢɜooɩoɪɵ ɲɬ/1000ɬ 0,001 3 2,5 7,5 

Cɦaɡɤa ɤɝ/1000ɬ 0,2 1 500 500 

Ʌɢcɬoɜaɹ cɬaɥɶ ɤɝ/1000ɬ 0,001 0,03 2,5 0,075 

ɂɬoɝo:     509,5 

ɂɬoɝo ɩo ɜcɟɦ:     211291,3 
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6.3.2 Ɋacɱɟɬ ɡaɬɪaɬ ɧa ɷɤcɩɥɭaɬaɰɢɸ oɛoɪɭɞoɜaɧɢɹ 
 

Ɍaɛɥɢɰa 6.9 – Ƚoɞoɜɵɟ ɡaɬɪaɬɵ ɧa coɞɟɪɠaɧɢɟ oɛoɪɭɞoɜaɧɢɹ 

 
№ 
ɩ/ɩ 

Cɬaɬɶɢ ɡaɬɪaɬ Cɭɦɦa, ɬɵc. ɪɭɛ. 

1 ɗɤcɩɥɭaɬaɰɢɹ oɛoɪɭɞoɜaɧɢɹ, ɜ ɬ.ɱ. cɦaɡoɱɧɵɟ ɢ oɛɬɢɪoɱɧɵɟ 
ɦaɬɟɪɢaɥɵ (3% oɬ cɬoɢɦocɬɢ oɛoɪɭɞoɜaɧɢɹ) 

11700 

2 Ocɧoɜɧaɹ ɢ ɞoɩoɥɧɢɬɟɥɶɧaɹ ɡaɪaɛoɬɧaɹ ɩɥaɬa ɜcɩoɦoɝaɬɟɥɶɧɵɯ 
ɪaɛoɱɢɯ 

20574,3 

3 Oɬɱɢcɥɟɧɢɹ ɜ ɮoɧɞɵ coɰɢaɥɶɧoɝo cɬɪaɯoɜaɧɢɹ  15280 
4 Ɍɟɤɭɳɢɣ ɪɟɦoɧɬ oɛoɪɭɞoɜaɧɢɹ (8% ɛaɥaɧcoɜoɣ cɬoɢɦocɬɢ 

oɛoɪɭɞoɜaɧɢɹ) 
5360 

5 ɉɪoɱɢɟ ɡaɬɪaɬɵ (10% oɬ cɭɦɦɵ cɬɪoɤ 1+2+3+4) 5291,43 
 ɂɬoɝo: 58205,73 

 

6.3.3 Ɋacɱɟɬ ɰɟɯoɜɵɯ ɡaɬɪaɬ 
 

Ɍaɛɥɢɰa 6.10 – Cɦɟɬa ɰɟɯoɜɵɯ ɡaɬɪaɬ 

ɇaɢɦɟɧoɜaɧɢɟ ɷɥɟɦɟɧɬoɜ Cɭɦɦa, ɬɵc. ɪɭɛ. 
Ɂaɪaɛoɬɧaɹ ɩɥaɬa ɰɟɯoɜoɝo ɩɟɪcoɧaɥa 28443 
Oɬɱɢcɥɟɧɢɹ ȿCɇ 5280,9 
Coɞɟɪɠaɧɢɟ ɡɞaɧɢɣ ɢ cooɪɭɠɟɧɢɣ (5% ɢɯ cɬoɢɦocɬɢ) 6867 
Ɍɟɤɭɳɢɣ ɪɟɦoɧɬ ɡɞaɧɢɣ ɢ cooɪɭɠɟɧɢɣ (3% oɬ cɬoɢɦocɬɢ ɡɞaɧɢɣ) 4120,2 
Aɦoɪɬɢɡaɰɢɹ ɡɞaɧɢɣ ɢ cooɪɭɠɟɧɢɣ 193627,4 
ɂcɩɵɬaɧɢɹ, ɪaɰɢoɧaɥɢɡaɰɢɹ ɢ ɢɡoɛɪɟɬaɬɟɥɶcɬɜo (1% oɬ ocɧoɜɧoɣ ɡaɪɩɥaɬɵ) 762,9 
Oɯɪaɧa ɬɪɭɞa (10% oɬ Ɏoɬ) 9660 
ɉɪoɱɢɟ ɪacɯoɞɵ (10% oɬ cɭɦɦɵ ɩɪɟɞɵɞɭɳɢɯ cɬaɬɟɣ) 24876,14 
ɂɬoɝo: 273637,54 

 
 

6.3.4 Ʉaɥɶɤɭɥɹɰɢɢ cɟɛɟcɬoɢɦocɬɢ ɞoɛɵɱɢ ɪɭɞɵ 

 
Cɟɛɟcɬoɢɦocɬɶ 1ɬ ɪɭɞɵ: 
 

ɝɨɞȺ
З

C  ɪɭɛ          (6.18) 

 
ɝɞɟ З– ɡaɬɪaɬɵ ɩo cɬaɬɶɟ, ɬɵc. ɬ. 
 

Ɋɟɡɭɥɶɬaɬɵ ɪacɱɟɬa cɜɟɞɟɧɵ ɜ ɬaɛɥɢɰɭ 6.12 
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Ɍaɛɥɢɰa 6.12 – Cɜoɞɧaɹ ɬaɛɥɢɰa ɤaɥɶɤɭɥɹɰɢɢ cɟɛɟcɬoɢɦocɬɢ 1 ɬ ɩoɥɟɡɧoɝo 
ɢcɤoɩaɟɦoɝo 

Cɬaɬɶɢ ɪacɯoɞoɜ 
Cɭɦɦa ɪacɯoɞoɜ, 

ɬɵc.ɪɭɛ. 
Cɟɛɟcɬoɢɦocɬɶ 1 ɬoɧɧɵ ɪɭɞɵ, 

ɪɭɛ/ɬ 
ȼcɩoɦoɝaɬɟɥɶɧɵɟ ɦaɬɟɪɢaɥɵ 211291,3 84,5 
ɗɧɟɪɝɢɹ 45300 18,2 
Ɂaɪaɛoɬɧaɹ ɩɥaɬa ocɧoɜɧɵɯ ɪaɛoɱɢɯ 76296,2 30,5 
Oɬɱɢcɥɟɧɢɹ ɜ ȿCɇ 23127,9 9,25 
Aɦoɪɬɢɡaɰɢɹ 196119 78,4 
ɐɟɯoɜɵɟ ɡaɬɪaɬɵ 253761 101,5 
Ɂaɬɪaɬɵ ɧa coɞɟɪɠaɧɢɟ ɢ ɷɤcɩɥɭaɬaɰɢɸ 
oɛoɪɭɞoɜaɧɢɹ 

15133,3 6,05 

ɂɬoɝo: 821028,7 328,4 

 

6.4 Oɰɟɧɤa ɷɮɮɟɤɬɢɜɧocɬɢ ɩɪoɟɤɬa 

 

ɗɮɮɟɤɬɢɜɧocɬɶ ɩɪoɟɤɬa ɜ ɰɟɥoɦ oɩɪɟɞɟɥɹɸɬ ɩɭɬɟɦ cɪaɜɧɟɧɢɹ ɩɪoɟɤɬɧɵɯ 

ɞaɧɧɵɯ ɢ ɞaɧɧɵɯ ɩo ɩɪɟɞɩɪɢɹɬɢɸ – aɧaɥoɝɭ c ɢcɩoɥɶɡoɜaɧɢɟɦ cɢcɬɟɦɵ 

ɩoɤaɡaɬɟɥɟɣ, ɜɤɥɸɱaɸɳɢɯ ɜ cɟɛɹ oɛɴɟɦ ɩɪoɢɡɜoɞcɬɜa, ɤoɥɢɱɟcɬɜo 

ɪɟaɥɢɡoɜaɧɧoɣ ɩɪoɞɭɤɰɢɢ, ɩɪɢɛɵɥɶ, ɪɟɧɬaɛɟɥɶɧocɬɶ ɩɪoɢɡɜoɞcɬɜa ɢ ɬ.ɩ.  

 

ɉɪɢɛɵɥɶ oɬ ɩɥaɧɢɪɭɟɦoɣ ɪɟaɥɢɡaɰɢɢ ɬoɜaɪɧoɣ ɩɪoɞɭɤɰɢɢ: 

 

  104468082,02500)4.3280.838(  ɇȾɋȺɋɐɉ ɉɉ ɬɵc.ɪɭɛ., (6.19) 

 

ɝɞɟ ɐ – ɪɵɧoɱɧaɹ ɰɟɧa 1 ɬoɧɧɵ ɪɭɞɵ, ɪɭɛ.; 

ɉɋ  – cɟɛɟcɬoɢɦocɬɶ 1 ɬoɧɧɵ ɪɭɞɵ, ɪɭɛ.;  

ɉȺ  – ɝoɞoɜoɣ oɛɴɟɦ ɪɟaɥɢɡaɰɢɢ ɩɪoɞɭɤɰɢɢ, ɬɵc.ɬ.;  

ɇȾɋ  – ɧaɥoɝ ɧa ɞoɛaɜɥɟɧɧɭɸ cɬoɢɦocɬɶ, ɇȾɋ =18%. 

 

Ɋɟɧɬaɛɟɥɶɧocɬɶ oɛɴɟɤɬa: 

 

%3,17100
832963,520601

1044680
100 







ɈɈ ɋФ
ɉɊ      (6.20) 
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ɝɞɟ ɈФ  – cɪɟɞɧɟɝoɞoɜaɹ cɬoɢɦocɬɶ ocɧoɜɧɵɯ ɮoɧɞoɜ, ɬɵc.ɪɭɛ; 

       Ɉɋ  – cɪɟɞɧɟɝoɞoɜaɹ cɬoɢɦocɬɶ ɧoɪɦɢɪɭɟɦɵɯ oɛoɪoɬɧɵɯ cɪɟɞcɬɜ, ɬɵc.ɪɭɛ. 

 

Ɏoɧɞooɬɞaɱa: 

 

57.1
3,520601

4.3282500








Ɉ

ɝ
Ɉ Ф

ɐȺ
f ɪɭɛ/ɪɭɛ ,     (6.21) 

ɝɞɟ ɐ – ɰɟɧa 1 ɬoɧɧɵ ɪɟaɥɢɡɭɟɦoɣ ɪɭɞɵ, ɬɵc.ɪɭɛ; 

 

Ɏoɧɞoёɦɤocɬɶ: 

 

63.0
57.1

11


Ɉ
E f

f  ɪɭɛ/ɪɭɛ       (6.22) 

 

Ɏoɧɞoɜooɪɭɠёɧɧocɬɶ: 

 

1360
383

3,520601


ɫɩ

ɨ
ɜ ɑ

ɮ
f ɬɵc. ɪɭɛ./ɱɟɥ     (6.23) 

 

Ɍaɛɥɢɰa 6.13 – Ɍɟɯɧɢɤo-ɷɤoɧoɦɢɱɟcɤɢɟ ɩoɤaɡaɬɟɥɢ ɪaɛoɬɵ ɩɪɟɞɩɪɢɹɬɢɹ 

ɉoɤaɡaɬɟɥɶ ɉɪoɟɤɬ Aɧaɥoɝ 

Ⱦoɛɵɱa ɪɭɞɵ ɜ ɝoɞ, ɬɵc. ɬ. 2500,0 2100 

Cɪɟɞɧɟcɩɢcoɱɧaɹ ɱɢcɥɟɧɧocɬɶ ɩɟɪcoɧaɥa, ɱɟɥ 430 408 

ɂɡ ɧɢɯ ɪaɛoɱɢɯ, ɱɟɥ: 391 361 

Cɪɟɞɧɟɦɟcɹɱɧaɹ ɡaɪaɛoɬɧaɹ ɩɥaɬa,  ɪɭɛ 19672,95 18317,35 

ɐɟɧa 1ɬ c ɇȾC 838,00 838 

ɉɪɢɛɵɥɶ oɬ ɪɟaɥɢɡaɰɢɢ ɩɪoɞɭɤɰɢɢ ɬɵc. ɪɭɛ 1046980 905690 

Ɋɟɧɬaɛɟɥɶɧocɬɶ ɩɪoɢɡɜoɞcɬɜa, % 17,3 14,9 

Ɏoɧɞooɬɞaɱa ɪɭɛ/ɪɭɛ 1,57 1,59 

Ɏoɧɞoɟɦɤocɬɶ ɪɭɛ/ɪɭɛ 0,63 0,62 

Ɏoɧɞoɜooɪɭɠɟɧɧocɬɶ  ɬɵc .ɪɭɛ/ɱɟɥ 1404 1442 

Cɟɛɟcɬoɢɦocɬɶ 1ɬ ɪɭɞɵ, ɪɭɛ 328,4 396,2 
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 Ɋɟɡɭɥɶɬaɬɵ ɪacɱɟɬoɜ ɩoɤaɡɵɜaɟɬ, ɱɬo ɩɪɟɞɩɪɢɹɬɢɟ ɩo ɩɪoɟɤɬɧɵɦ 
ɩoɤaɡaɬɟɥɹɦ ɢɦɟɟɬ ɛoɥɟɟ ɜɵcoɤɢɟ ɪɟɡɭɥɶɬaɬɵ ɜ ɩɪoɢɡɜoɞcɬɜɟɧɧoɣ 
ɞɟɹɬɟɥɶɧocɬɢ, ɱɟɦ ɪaccɦaɬɪɢɜaɟɦɵɣ aɧaɥoɝ.  

Ɍaɤ, ɩɪɢɛɵɥɶ oɬ ɪɟaɥɢɡaɰɢɢ ɜɵɪoc ɧa 15,6%, cɟɛɟcɬoɢɦocɬɶ ɩɪoɞɭɤɰɢɢ 
cɧɢɡɢɥɢcɶ ɧa 17%, ɪɟɧɬaɛɟɥɶɧocɬɶ ɜɵɪocɥa ɧa 16,1%. 

Ɍaɤɢɦ oɛɪaɡoɦ, ɜ ɰɟɥoɦ ɩɪɟɞɩɪɢɹɬɢɟ ɢɦɟɟɬ ɞocɬaɬoɱɧɵɟ ɪɟɡɟɪɜɵ ɞɥɹ 
ɭɥɭɱɲɟɧɢɹ ɩɪoɢɡɜoɞcɬɜɟɧɧo-ɯoɡɹɣcɬɜɟɧɧɵɟ ɞɟɹɬɟɥɶɧocɬɢ. 
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7 ȻȿɁOɉACɇOCɌɖ ɀɂɁɇȿȾȿəɌȿɅɖɇOCɌɂ 
7.1 Oɛɳaɹ ɯaɪaɤɬɟɪɢcɬɢɤa ɩɪɟɞɩɪɢɹɬɢɹ 

 
Ƚɟoɥoɝɢɱɟcɤaɹ ɢ ɝoɪɧoɬɟɯɧɢɱɟcɤaɹ ɯaɪaɤɬɟɪɢcɬɢɤa ɦɟcɬoɪoɠɞɟɧɢɹ, a ɬaɤɠɟ 

oɛɳɢɟ cɜɟɞɟɧɢɹ, ɝaɡoɧocɧocɬɶ ɩoɪoɞ, ɩɪɢɜɟɞɟɧa ɜ ɩɟɪɜoɣ ɱacɬɢ ɞɢɩɥoɦɧoɝo 
ɩɪoɟɤɬa. 

 
7.2 Ȼɟɡoɩacɧocɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧocɬɢ ɜ ɩɪoɢɡɜoɞcɬɜɟɧɧoɣ cɪɟɞɟ 
7.2.1 Aɧaɥɢɡ oɩacɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪoɢɡɜoɞcɬɜɟɧɧɵɯ ɮaɤɬoɪoɜ 

 
ȼ cooɬɜɟɬcɬɜɢɢ c ɞɟɣcɬɜɭɸɳɢɦɢ ɩɪaɜɢɥaɦɢ ɲaɯɬɵ ɢ ɪɭɞɧɢɤa, ɧa ɤoɬoɪɵɯ ɯoɬɹ 

ɛɵ ɧa oɞɧoɦ ɩɥacɬɟ (ɡaɥɟɠɢ) oɛɧaɪɭɠɟɧɵ ɝoɪɸɱɢɟ ɝaɡɵ, oɬɧocɹɬcɹ ɤ oɩacɧɵɦ ɩo 
ɝaɡɭ ɢ ɧa ɧɢɯ ɪacɩɪocɬɪaɧɹɟɬcɹ ɝaɡoɜɵɣ ɪɟɠɢɦ.  

ȼɦɟɳaɸɳɢɟ ɪɭɞɧɵɟ ɡaɥɟɠɢ ɩoɪoɞɵ ɜɵɞɟɥɹɸɬ ɝoɪɸɱɢɟ ɝaɡɵ: ɦɟɬaɧ, ɷɬaɧ, 
ɩɪoɩaɧ, ɩɟɧɬaɧ ɢ ɜoɞoɪoɞ. 

 
ȼɟɥɢɱɢɧɵ ɉȾɄ ɭɤaɡaɧɵ ɜ ɬaɛɥɢɰɟ 7.1  

 
ɇaɢɦɟɧoɜaɧɢɟ 
ɹɞoɜɢɬɵɯ ɝaɡoɜ 

(ɩaɪoɜ) 

ɂcɬoɱɧɢɤ 
ɜoɡɞɟɣcɬɜɢɹ 

ɉɪɟɞɟɥɶɧo ɞoɩɭcɬɢɦaɹ ɤoɧɰɟɧɬɪaɰɢɹ ɝaɡa ɜ 
ɞɟɣcɬɜɭɸɳɢɯ ɜɵɪaɛoɬɤaɯ ɲaɯɬ 

ɩo ɮaɤɬɭ, % ɦɝ/ɦ3 

Oɤɢcɶ ɭɝɥɟɪoɞa (oɤcɢɞ 
ɭɝɥɟɪoɞa), CO 

Caɦoɯoɞɧoɟ 
ɞɢɡɟɥɶɧoɟ 

oɛoɪɭɞoɜaɧɢɟ 
25 20 

Oɤɢcɥɵ aɡoɬa (oɤcɢɞɵ 
aɡoɬa) ɜ ɩɟɪɟcɱɟɬɟ ɧa 

NO, NO2 

Caɦoɯoɞɧoɟ 
ɞɢɡɟɥɶɧoɟ 

oɛoɪɭɞoɜaɧɢɟ; 
ȼɡɪɵɜɧɵɟ ɪaɛoɬɵ 

6,7 5 

Cɟɪɧɢcɬɵɣ ɝaɡ, SO2 
ȼɡɪɵɜɧɵɟ ɪaɛoɬɵ 

 
12 10 

Cɟɪoɜoɞoɪoɞ, ɇ2S 
ȼɡɪɵɜɧɵɟ ɪaɛoɬɵ 

 
8 10 

Aɤɪoɥɟɢɧ, C3ɇ4O 
Caɦoɯoɞɧoɟ 
ɞɢɡɟɥɶɧoɟ 

oɛoɪɭɞoɜaɧɢɟ 
0,85 0,2 

Ɏoɪɦaɥɶɞɟɝɢɞ, Cɇ2O 
Caɦoɯoɞɧoɟ 
ɞɢɡɟɥɶɧoɟ 

oɛoɪɭɞoɜaɧɢɟ 
0,6 0,5 

ɉɵɥɶ SiO2>70% 

Caɦoɯoɞɧoɟ 
ɞɢɡɟɥɶɧoɟ 

oɛoɪɭɞoɜaɧɢɟ; 
ȼɡɪɵɜɧɵɟ ɪaɛoɬɵ 

5 2 

 
Ʉoɥɢɱɟcɬɜo ɜoɡɞɭɯa, ɧɟoɛɯoɞɢɦoɝo ɞɥɹ ɩɪoɜɟɬɪɢɜaɧɢɹ ɜɵɪaɛoɬoɤ, ɞoɥɠɧo 

ɪaccɱɢɬɵɜaɬɶcɹ ɩo ɧaɢɛoɥɶɲɟɦɭ ɱɢcɥɭ ɥɸɞɟɣ, ɡaɧɹɬɵɯ oɞɧoɜɪɟɦɟɧɧo ɧa 
 

ɩoɞɡɟɦɧɵɯ ɪaɛoɬaɯ; ɩo ɭɝɥɟɤɢcɥoɦɭ ɝaɡɭ, ɹɞoɜɢɬɵɦ ɢ ɝoɪɸɱɢɦ ɝaɡaɦ, ɩɵɥɢ, 
ɹɞoɜɢɬɵɦ ɝaɡaɦ, oɛɪaɡɭɸɳɢɦcɹ ɩɪɢ ɩɪoɢɡɜoɞcɬɜɟ ɜɡɪɵɜɧɵɯ ɪaɛoɬ; ɩo ɜɪɟɞɧɵɦ 
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ɤoɦɩoɧɟɧɬaɦ ɜɵɯɥoɩɧɵɯ ɝaɡoɜ, ɜɵɞɟɥɹɸɳɢɯcɹ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ oɛoɪɭɞoɜaɧɢɹ c 
ɞɜɢɝaɬɟɥɹɦɢ ɜɧɭɬɪɟɧɧɟɝo cɝoɪaɧɢɹ, a ɬaɤɠɟ ɩo ɦɢɧɢɦaɥɶɧoɣ cɤoɪocɬɢ ɞɜɢɠɟɧɢɹ 
ɜoɡɞɭɯa, ɩɪɢɱɟɦ ɩɪɢɧɢɦaɟɬcɹ ɤ ɭɱɟɬɭ ɧaɢɛoɥɶɲɟɟ ɤoɥɢɱɟcɬɜo ɜoɡɞɭɯa, 
ɩoɥɭɱɟɧɧoɝo ɩɪɢ ɪacɱɟɬɟ ɩo ɜɵɲɟɭɤaɡaɧɧɵɦ ɮaɤɬoɪaɦ. 

Ʉoɥɢɱɟcɬɜo ɜoɡɞɭɯa, ɪaccɱɢɬɵɜaɟɦoɝo ɩo ɱɢcɥɭ ɥɸɞɟɣ, ɞoɥɠɧo ɛɵɬɶ ɧɟ ɦɟɧɟɟ 
ɛ ɦ3/ɦɢɧ ɧa ɤaɠɞoɝo ɱɟɥoɜɟɤa, cɱɢɬaɹ ɩo ɧaɢɛoɥɶɲɟɦɭ ɱɢcɥɭ oɞɧoɜɪɟɦɟɧɧo 
ɪaɛoɬaɸɳɢɯ ɥɸɞɟɣ ɜ cɦɟɧɟ. 

ɉɪɢ ɩɪoɢɡɜoɞcɬɜɟ ɜɡɪɵɜɧɵɯ ɪaɛoɬ ɧɟoɛɯoɞɢɦoɟ ɤoɥɢɱɟcɬɜo ɜoɡɞɭɯa ɤaɤ ɞɥɹ 
ɭɱacɬɤoɜ, ɬaɤ ɢ ɞɥɹ ɜcɟɣ ɲaɯɬɵ ɞoɥɠɧo oɩɪɟɞɟɥɹɬɶcɹ ɩo ɤoɥɢɱɟcɬɜɭ ɹɞoɜɢɬɵɯ 
ɩɪoɞɭɤɬoɜ ɜɡɪɵɜa, oɛɪaɡɭɸɳɢɯcɹ ɩɪɢ oɞɧoɜɪɟɦɟɧɧoɦ ɜɡɪɵɜaɧɢɢ ɧaɢɛoɥɶɲɟɝo 
ɤoɥɢɱɟcɬɜa ɜɡɪɵɜɱaɬoɝo ɜɟɳɟcɬɜa (ȼȼ), cɱɢɬaɹ, ɱɬo ɩɪɢ ɜɡɪɵɜɟ 1 ɤɝ ɜɡɪɵɜɱaɬɵɯ 
ɜɟɳɟcɬɜ oɛɪaɡɭɟɬcɹ ɜ cɪɟɞɧɟɦ 40 ɥ ɭcɥoɜɧoɣ oɤɢcɢ ɭɝɥɟɪoɞa, ɜ ɬoɦ ɱɢcɥɟ ɜɤɥɸ-
ɱaɸɳɟɣ ɢ oɤɢcɥɵ aɡoɬa.  Ⱦɥɹ ɪacɱɟɬa ɞoɥɠɧo ɩɪɢɧɢɦaɬɶcɹ cɥɟɞɭɸɳɟɟ ɧaɢɛoɥɶɲɟɟ 
ɤoɥɢɱɟcɬɜo oɞɧoɜɪɟɦɟɧɧo ɜɡɪɵɜaɟɦoɝo ȼȼ: 

a) ɩɪɢ 2-ɱacoɜoɦ ɦɟɠcɦɟɧɧoɦ ɩɟɪɟɪɵɜɟ ɢ ɩɪoɜɟɞɟɧɢɢ ɜɡɪɵɜɧɵɯ ɪaɛoɬ ɜ ɧaɱaɥɟ 
ɩɟɪɟɪɵɜa ɜ ɬɟɱɟɧɢɟ 30 ɦɢɧ - ɜcɟ ɤoɥɢɱɟcɬɜo ȼȼ, ɪacɯoɞɭɟɦoɝo ɜ ɦɟɠcɦɟɧɧɵɣ 
ɩɟɪɟɪɵɜ. Ʉoɥɢɱɟcɬɜo ȼȼ, ɪacɯoɞɭɟɦoɝo ɧa ɩɪoɬɹɠɟɧɢɢ cɦɟɧɵ (ɜɬoɪɢɱɧoɟ 
ɞɪoɛɥɟɧɢɟ, ɩɪoɯoɞɤa oɬɞɟɥɶɧɵɯ ɜɵɪaɛoɬoɤ ɢ ɞɪ.), ɜ ɭɤaɡaɧɧɵɣ ɪacɯoɞ ɧɟ 
ɜɤɥɸɱaɟɬcɹ, ɟcɥɢ ɷɬo ɤoɥɢɱɟcɬɜo ɦɟɧɶɲɟ ɩɪɢɧɹɬoɝo ɞɥɹ ɜɵɲɟɭɤaɡaɧɧoɝo ɪacɱɟɬa ɢ 
ɟcɥɢ ɩo ɷɬoɦɭ ɪacɯoɞɭ ɧɟ ɩɪoɢɡɜoɞɢɬcɹ ɪacɱɟɬ ɜ cooɬɜɟɬcɬɜɢɢ c ɩ. «ɛ» ɧacɬoɹɳɟɝo 
ɩaɪaɝɪaɮa; 

ɛ) ɜ cɥɭɱaɹɯ, ɤoɝɞa ɧaɢɛoɥɶɲɟɟ ɤoɥɢɱɟcɬɜo ȼȼ ɧa ɩɪoɬɹɠɟɧɢɢ cɦɟɧɵ 
ɪacɯoɞɭɟɬcɹ ɞɥɹ ɜɬoɪɢɱɧoɝo ɞɪoɛɥɟɧɢɹ (cɢcɬɟɦɵ ɪaɡɪaɛoɬɤɢ c ɦaccoɜoɣ oɬɛoɣɤɢ) 
ɢ ɧa ɩɪoɯoɞɤɭ ɜɵɪaɛoɬoɤ, ɞɥɹ ɪacɱɟɬa cɥɟɞɭɟɬ ɩɪɢɧɢɦaɬɶ ɩɪɢ 6-7-ɱacoɜoɣ cɦɟɧɟ 
1/3 ɤoɥɢɱɟcɬɜa ȼȼ, ɪacɯoɞɭɟɦoɝo ɜ ɬɟɱɟɧɢɟ cɦɟɧɵ, ɟcɥɢ ɷɬa ɱacɬɶ ȼȼ ɛoɥɶɲɟ 
ɪacɯoɞɭɟɦoɝo ɜ ɦɟɠcɦɟɧɧɵɣ ɩɟɪɟɪɵɜ. 

Ʉ oɩacɧɵɦ ɮaɤɬoɪaɦ ɬaɤɠɟ oɬɧocɹɬcɹ: ɞɜɢɠɭɳɢɟcɹ ɦɟɯaɧɢɱɟcɤɢɟ ɭcɬɪoɣcɬɜa ɢ 
ɦaɲɢɧɵ, cɟɣcɦoɥoɝɢɱɟcɤɢɟ ɩɪoɹɜɥɟɧɢɹ ɜ ɜɢɞɟ ɝoɪɧoɝo ɭɞaɪa ɢ ɜoɡɦoɠɧoɝo 
oɛɪɭɲɟɧɢɹ, ɡaɬoɩɥɟɧɢɟ ɝoɪɧɵɯ ɜɵɪaɛoɬoɤ, ɩoɠaɪɵ ɢ ɜɡɪɵɜɵ ɝoɪɸɱɢɯ ɜɟɳɟcɬɜ, 
ɷɥɟɤɬɪɢɱɟcɤɢɣ ɬoɤ.   
 

7.2.2 Oɪɝaɧɢɡaɰɢoɧɧɵɟ ɢ ɬɟɯɧɢɱɟcɤɢɟ ɦɟɪoɩɪɢɹɬɢɹ 
 
Oɪɝaɧɢɡaɰɢoɧɧɵɟ ɦɟɪoɩɪɢɹɬɢɹ ɢ ɬɟɯɧɢɱɟcɤɢɟ cɪɟɞcɬɜa, ɩɪɟɞɭɩɪɟɠɞaɸɳɢɟ 

ɧɟcɱacɬɧɵɟ cɥɭɱaɢ ɢɡ-ɡa ɜoɡɞɟɣcɬɜɢɹ ɧa ɪaɛoɬaɸɳɢɯ ɹɞoɜɢɬɵɯ ɝaɡoɜ, ɭɞɭɲɶɹ, 
oɛɪɭɲɟɧɢɹ ɝoɪɧoɣ ɦaccɵ, ɜoɡɞɟɣcɬɜɢɹ ɬɪaɧcɩoɪɬɧɵɯ cɪɟɞcɬɜ, ɦaɲɢɧ ɢ 
ɦɟɯaɧɢɡɦoɜ, ɷɥɟɤɬɪɢɱɟcɤoɝo ɬoɤa, ɜɡɪɵɜoɜ ɝaɡa ɢ ɩɵɥɢ, ɩɪɢ  ɜɡɪɵɜɧɵɯ ɪaɛoɬaɯ, 
ɩoɠaɪaɯ ɢ ɞɪɭɝɢɯ aɜaɪɢɹɯ.  

Ʉaɠɞɵɣ ɪaɛoɱɢɣ oɛɟcɩɟɱɢɜaɟɬcɹ ɢɧɞɢɜɢɞɭaɥɶɧɵɦ cɪɟɞcɬɜoɦ ɡaɳɢɬɵ. ɇa 
ɪɭɞɧɢɤɟ ɩɪɟɞɭcɦaɬɪɢɜaɟɬcɹ ɷɮɮɟɤɬɢɜɧaɹ ɡaɳɢɬa ɜcɟɯ ɩoɞɡɟɦɧɵɯ ɜɵɪaɛoɬoɤ ɢ 
cooɪɭɠɟɧɢɣ, oɛoɪɭɞɭɸɬcɹ ɜ ɬɪɟɛɭɟɦɵɯ ɦɟcɬaɯ cɪɟɞcɬɜa cɜɹɡɢ ɢ oɩoɜɟɳɟɧɢɹ ɜ  

 
 

ɩɪoɢɡɜoɞcɬɜɟɧɧɵɯ ɢ aɜaɪɢɣɧɵɯ cɥɭɱaɹɯ. 
- Aɜɬoɦaɬɢɱɟcɤɢɣ ɤoɧɬɪoɥɶ ɡa cocɬoɹɧɢɟɦ ɪɭɞɧɢɱɧoɣ aɬɦocɮɟɪɵ; 
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- ɉɪɢɦɟɧɹɟɦaɹ ɷɥɟɤɬɪoaɩɩaɪaɬɭɪa ɜ ɩoɞɡɟɦɧɵɯ ɭcɥoɜɢɹɯ ɜɵɩoɥɧɟɧo ɜo 
ɜɡɪɵɜoɛɟɡoɩacɧoɦ ɢcɩoɥɧɟɧɢɢ; 

- Ɍɪaɧcɩoɪɬɢɪoɜaɧɢɟ ɝɪɭɡoɜ ɤoɧɬaɤɬɧɵɦ ɷɥɟɤɬɪoɜoɡaɦɢ ɩɪɢɦɟɧɹɟɬcɹ ɬoɥɶɤo ɧa 
ocɧoɜɧɵɯ oɬɤaɬoɱɧɵɯ ɝoɪɢɡoɧɬaɯ co cɜɟɠɟɣ cɬɪɭɟɣ. ɉɪoɜɟɬɪɢɜaɧɢɟ ɪɭɞɧɢɤa 
ocɭɳɟcɬɜɥɹɟɬcɹ ɩo cɬɜoɥɭ CɄC ɢ ɞaɥɟɟ ɩo oɬɤaɬoɱɧɵɦ ɢ ɬɪaɧcɩoɪɬɧɵɦ ɜɵɪaɛoɬɤaɦ 
ɩocɬɭɩaɟɬ ɜ oɱɢcɬɧɵɟ, ɩoɞɝoɬoɜɢɬɟɥɶɧɵɟ ɢ ɧaɪɟɡɧɵɟ ɜɵɪaɛoɬɤɢ ɢ ɬɟɯɧoɥoɝɢɱɟcɤɢɟ 
ɤaɦɟɪɵ. ɉɪoɜɟɬɪɢɜ oɱɢcɬɧoɣ ɡaɛoɣ, ɩɪoɯoɞɱɟcɤɢɣ ɡaɛoɣ ɢ ɤaɦɟɪɧɵɟ ɜɵɪaɛoɬɤɢ c 
oɛocoɛɥɟɧɧɵɦ ɩɪoɜɟɬɪɢɜaɧɢɟɦ, ɜoɡɞɭɯ ɩo ɜɟɧɬɢɥɹɰɢoɧɧɵɦ ɜoccɬaɸɳɢɦ ɜɵɞaɟɬcɹ 
ɧa ɜɟɧɬɡaɤɥaɞoɱɧɵɟ ɝoɪɢɡoɧɬɵ ɢ ɞaɥɟɟ ɩo ɧɢɦ ɩocɬɭɩaɟɬ ɤ ɜɟɧɬɢɥɹɰɢoɧɧoɦɭ 
cɬɜoɥɭ ɢ ɜɵɞaɟɬcɹ ɧa ɩoɜɟɪɯɧocɬɶ. ȼ ɡɢɦɧɟɟ ɜɪɟɦɹ ɩocɬɭɩaɸɳɢɣ ɜ ɲaɯɬɭ ɜoɡɞɭɯ 
ɩoɞoɝɪɟɜaɟɬcɹ ɤaɥoɪɢɮɟɪɧɵɦɢ ɭcɬaɧoɜɤaɦɢ, ɪacɩoɥoɠɟɧɧɵɦɢ ɭ 
ɜoɡɞɭɯoɩoɞaɸɳɢɯ cɬɜoɥoɜ; 

- Cɬaɰɢoɧaɪɧoɟ oɛoɪɭɞoɜaɧɢɟ, ɜɵɡɵɜaɸɳɟɟ ɲɭɦ ɢ ɜɢɛɪaɰɢɸ, ɭcɬaɧaɜɥɢɜaɟɬcɹ 
ɧa ɢɡoɥɢɪoɜaɧɧɵɯ oɬ ɩoɥa caɦocɬoɹɬɟɥɶɧɵɯ ɮɭɧɞaɦɟɧɬaɯ; 

- ȼ ɦaɲɢɧɧɵɯ ɤaɦɟɪaɯ ɲɭɦ ɥoɤaɥɢɡɭɟɬcɹ ɩɭɬɟɦ ɩoɤɪɵɬɢɹ cɬɟɧ 
ɡɜɭɤoɩoɝɥoɳaɸɳɢɦ ɦaɬɟɪɢaɥoɦ; 

- Ɋɭɱɧoɟ oɛoɪɭɞoɜaɧɢɟ ɜɵɩoɥɧɟɧo ɜ ɜɢɛɪo-ɡaɳɢɬɧoɦ ɢcɩoɥɧɟɧɢɢ. 
Ocɧoɜɧɵɟ oɪɝaɧɢɡaɰɢoɧɧɵɟ ɦɟɪoɩɪɢɹɬɢɹ ɩo ɛoɪɶɛɟ c ɲɭɦoɦ ɢ ɜɢɛɪaɰɢɹɦɢ: 

ɢcɤɥɸɱɟɧɢɟ ɢɡ ɬɟɯɧoɥoɝɢɱɟcɤoɝo ɩɪoɰɟcca ɜɢɛɪo-aɤɭcɬɢɱɟcɤoɝo oɛoɪɭɞoɜaɧɢɹ; 
ɪaɡɦɟɳɟɧɢɟ oɛoɪɭɞoɜaɧɢɹ, ɹɜɥɹɸɳɟɝocɹ ɢcɬoɱɧɢɤoɦ ɲɭɦa, ɜ oɬɞɟɥɶɧɵɯ 
ɩoɦɟɳɟɧɢɹɯ; ɩɪɢɦɟɧɟɧɢɟ ɢɧɞɢɜɢɞɭaɥɶɧɵɯ cɪɟɞcɬɜ ɡaɳɢɬɵ oɬ ɲɭɦa ɢ ɜɢɛɪaɰɢɢ, 
ɩɪoɜɟɞɟɧɢɟ caɧɢɬaɪɧo – ɩɪoɮɢɥaɤɬɢɱɟcɤɢɯ ɦɟɪoɩɪɢɹɬɢɣ ɞɥɹ ɪaɛoɱɢɯ, ɡaɧɹɬɵɯ ɧa 
ɜɢɛɪo-aɤɭcɬɢɱɟcɤoɦ oɛoɪɭɞoɜaɧɢɢ; 

Ocɧoɜɧɵɟ ɬɟɯɧɢɱɟcɤɢɟ ɦɟɪoɩɪɢɹɬɢɹ: ɩɪaɜɢɥɶɧoɟ ɩɪoɟɤɬɢɪoɜaɧɢɟ ɦaccɢɜɧɵɯ 
ocɧoɜaɧɢɣ ɢ ɮɭɧɞaɦɟɧɬoɜ ɩoɞ ɜɢɛɪo-aɤɬɢɜɧoɟ oɛoɪɭɞoɜaɧɢɟ (ɞɪoɛɢɥɤɢ) c ɭɱɟɬoɦ 
ɞɢɧaɦɢɱɟcɤɢɯ ɧaɝɪɭɡoɤ; ɢɡoɥɹɰɢɹ ɮɭɧɞaɦɟɧɬoɜ ɩoɞ ɜɢɛɪo-aɤɬɢɜɧoɟ oɛoɪɭɞoɜaɧɢɟ 
oɬ ɧɟcɭɳɢɯ ɤoɧcɬɪɭɤɰɢɣ ɢ ɢɧɠɟɧɟɪɧɵɯ ɤoɦɦɭɧɢɤaɰɢɣ; aɤɬɢɜɧaɹ ɢ ɩaccɢɜɧaɹ 
ɜɢɛɪoɢɡoɥɹɰɢɹ ɜɢɛɪo-aɤɬɢɜɧoɝo oɛoɪɭɞoɜaɧɢɹ ɢ ɪaɛoɱɢɯ ɦɟcɬ oɩɟɪaɬoɪa ɢ 
ɦaɲɢɧɢcɬa; ɩɪɢɦɟɧɟɧɢɟ ɜɢɛɪo – ɡaɞɟɪɠɢɜaɸɳɢɯ ɝɢɛɤɢɯ ɜcɬaɜoɤ (ɝacɢɬɟɥɟɣ) ɧa 
ɜɵɯɥoɩɟ ɧaɝɧɟɬaɬɟɥɟɣ; ɢcɩoɥɶɡoɜaɧɢɟ ɜɢɛɪoɩoɝɥoɳaɸɳɢɯ ɪɟɡɢɧoɜɵɯ ɩoɤɪɵɬɢɣ ɢ 
ɦacɬɢɤ ɞɥɹ oɛɥɢɰoɜɤɢ ɩoɜɟɪɯɧocɬɟɣ ɤoɦɦɭɧɢɤaɰɢɣ; ɡɜɭɤoɢɡoɥɹɰɢɹ ɩɪɢɜoɞa 
ɲɭɦɧɵɯ ɦaɲɢɧ ɤoɠɭɯaɦɢ; ɲɭɦoɩoɝɥoɳɟɧɢɟ ɧa ɜcacɵɜaɧɢɢ ɢ ɜɵɯɥoɩɟ 
ɜɟɧɬɢɥɹɰɢoɧɧɵɯ cɢcɬɟɦ. 

 
7.2.3 Oɯɪaɧa ɬɪɭɞa, ɬɟɯɧɢɤa ɛɟɡoɩacɧocɬɢ ɢ ɩɪoɦcaɧɢɬaɪɢɹ 
 

Oɯɪaɧa ɬɪɭɞa ɧa ɪɭɞɧɢɤɟ ɪaɡɪaɛoɬaɧa ɜ cooɬɜɟɬcɬɜɢɢ c ɬɪɟɛoɜaɧɢɹɦɢ ɡaɤoɧa ɊɎ 
“Oɛ ocɧoɜaɯ oɯɪaɧɵ ɬɪɭɞa ɜ ɊɎ”, ɡaɤoɧa ɊɎ “O ɩɪoɦɵɲɥɟɧɧoɣ ɛɟɡoɩacɧocɬɢ 
oɩacɧɵɯ ɩɪoɢɡɜoɞcɬɜɟɧɧɵɯ oɛɴɟɤɬoɜ”, “ȿɞɢɧɵɯ ɩɪaɜɢɥ ɛɟɡoɩacɧocɬɢ ɩɪɢ 
ɪaɡɪaɛoɬɤɟ ɪɭɞɧɵɯ, ɧɟɪɭɞɧɵɯ ɢ ɪoccɵɩɧɵɯ ɦɟcɬoɪoɠɞɟɧɢɣ ɩoɥɟɡɧɵɯ ɢcɤoɩaɟɦɵɯ 
ɩoɞɡɟɦɧɵɦ cɩocoɛoɦ”, “ȿɞɢɧɵɯ ɩɪaɜɢɥ ɛɟɡoɩacɧocɬɢ ɩɪɢ ɜɡɪɵɜɧɵɯ ɪaɛoɬaɯ”,  

 
Caɧɉɢɇ 2.2.2.540-96, Cɇɢɉ 2.2.2.548-96 ɢ ɞɪɭɝɢɯ ɪɭɤoɜoɞɹɳɢɯ ɢ ɧoɪɦaɬɢɜɧɵɯ 
ɞoɤɭɦɟɧɬoɜ ɩɪɢɦɟɧɢɬɟɥɶɧo ɤ ɝoɪɧoɦɭ ɩɪoɢɡɜoɞcɬɜɭ. 
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Oɛɳɢɟ ɬɪɟɛoɜaɧɢɹ: 
-ȼcɟ ɪaɛoɱɢɟ ɢ cɥɭɠaɳɢɟ, ɩocɬɭɩaɸɳɢɟ ɧa ɪɭɞɧɢɤ, ɩoɞɥɟɠaɬ 

ɩɪɟɞɜaɪɢɬɟɥɶɧoɦɭ ɦɟɞɢɰɢɧcɤoɦɭ ocɜɢɞɟɬɟɥɶcɬɜoɜaɧɢɸ ɢ ɞoɥɠɧɵ ɢɦɟɬɶ 
ɡaɤɥɸɱɟɧɢɟ o ɜoɡɦoɠɧocɬɢ ɞoɩɭcɤa ɤ ɩoɞɡɟɦɧɵɦ ɪaɛoɬaɦ; 

-Ɋaɛoɬaɸɳɢɟ ɧɟɩocɪɟɞcɬɜɟɧɧo ɧa ɩoɞɡɟɦɧɵɯ ɪaɛoɬaɯ ɞoɥɠɧɵ ɩɪoɯoɞɢɬɶ 
ɩɟɪɢoɞɢɱɟcɤoɟ ɦɟɞɢɰɢɧcɤoɟ ocɜɢɞɟɬɟɥɶcɬɜoɜaɧɢɟ ɧɟ ɪɟɠɟ oɞɧoɝo ɪaɡa ɜ ɝoɞ; 

-Ɋaɛoɱɢɟ ɞoɥɠɧɵ ɛɵɬɶ oɛɭɱɟɧɵ ɩɪoɮɟccɢɢ, ɛɟɡoɩacɧɵɦ ɦɟɬoɞaɦ ɪaɛoɬɵ, 
ɬɟɯɧɢɤɟ ɛɟɡoɩacɧocɬɢ, ɩoɥɶɡoɜaɧɢɸ caɦocɩacaɬɟɥɹɦɢ ɢ ɩɟɪɜɢɱɧɵɦɢ cɪɟɞcɬɜaɦɢ 
ɩoɠaɪoɬɭɲɟɧɢɹ, ɡɧaɬɶ cɢɝɧaɥɵ aɜaɪɢɣɧoɝo oɩoɜɟɳɟɧɢɹ, ɩɪaɜɢɥa ɩoɜɟɞɟɧɢɹ ɩɪɢ 
aɜaɪɢɹɯ, ɦɟcɬa ɪacɩoɥoɠɟɧɢɹ cɪɟɞcɬɜ cɩacɟɧɢɹ ɢ ɭɦɟɬɶ ɩoɥɶɡoɜaɬɶcɹ ɢɦɢ, 
oɡɧaɤoɦɥɟɧɵ c ɡaɩacɧɵɦɢ ɜɵɯoɞaɦɢ ɢ ɩɭɬɹɦɢ cɥɟɞoɜaɧɢɹ ɧa ɩoɜɟɪɯɧocɬɶ ɜ 
aɜaɪɢɣɧɵɯ cɥɭɱaɹɯ ɢ ɭɦɟɬɶ ɢɦɢ ɩoɥɶɡoɜaɬɶcɹ; ɢɦɟɬɶ ɢɧcɬɪɭɤɰɢɢ ɩo ɛɟɡoɩacɧoɦɭ 
ɜɟɞɟɧɢɸ ɬɟɯɧoɥoɝɢɱɟcɤɢɯ ɩɪoɰɟccoɜ, ɛɟɡoɩacɧoɦɭ oɛcɥɭɠɢɜaɧɢɸ ɢ ɷɤcɩɥɭaɬaɰɢɢ 
ɦaɲɢɧ ɢ ɦɟɯaɧɢɡɦoɜ; 

-ȼcɟ ɪaɛoɬɧɢɤɢ ɲaɯɬɵ - oɛɟcɩɟɱɟɧɵ ɢ oɛɹɡaɧɵ ɩoɥɶɡoɜaɬɶcɹ cɩɟɰoɞɟɠɞoɣ, 
cɩɟɰoɛɭɜɶɸ, ɡaɳɢɬɧɵɦɢ ɤacɤaɦɢ, oɱɤaɦɢ, ɩɪoɬɢɜoɩɵɥɶɧɵɦɢ ɪɟcɩɢɪaɬoɪaɦɢ, 
ɢɧɞɢɜɢɞɭaɥɶɧɵɦɢ cɪɟɞcɬɜaɦɢ ɡaɳɢɬɵ oɬ ɲɭɦa, ɮɥɹɝaɦɢ ɞɥɹ ɩɢɬɶɟɜoɣ ɜoɞɵ ɢ 
ɞɪɭɝɢɦɢ cɪɟɞcɬɜaɦɢ ɢɧɞɢɜɢɞɭaɥɶɧoɣ ɡaɳɢɬɵ, cooɬɜɟɬcɬɜɭɸɳɢɦɢ ɢɯ ɩɪoɮɟccɢɢ ɢ 
ɭcɥoɜɢɹɦ ɬɪɭɞa coɝɥacɧo ɭɬɜɟɪɠɞɟɧɧɵɦ ɧoɪɦaɦ; 

-ȼcɟ ɢcɩoɥɶɡɭɟɦoɟ ɧa ɩoɞɡɟɦɧɵɯ ɝoɪɧɵɯ ɪaɛoɬaɯ ɬɟɯɧoɥoɝɢɱɟcɤoɟ 
oɛoɪɭɞoɜaɧɢɟ ɢ ɬɟɯɧɢɱɟcɤɢɟ ɭcɬɪoɣcɬɜa ɞoɥɠɧɵ ɢɦɟɬɶ cɟɪɬɢɮɢɤaɬ cooɬɜɟɬcɬɜɢɹ 
ɬɪɟɛoɜaɧɢɹɦ ɩɪoɦɵɲɥɟɧɧoɣ ɛɟɡoɩacɧocɬɢ ɢ ɪaɡɪɟɲɟɧɢɟ ɧa ɩɪɢɦɟɧɟɧɢɟ, ɜɵɞaɧɧoɟ 
Ɋocɬɟɯɧaɞɡoɪoɦ; 

-ɉɪɢ ɪaɛoɬɟ c ɦaɲɢɧaɦɢ ɢ ɦɟɯaɧɢɡɦaɦɢ ɪaɛoɱɢɟ oɛɹɡaɧɵ ɜɵɩoɥɧɹɬɶ 
ɭcɬaɧoɜɥɟɧɧɵɟ ɩɪaɜɢɥa ɛɟɡoɩacɧocɬɢ; 

-Ƚoɪɧɵɟ ɪaɛoɬɵ ɜ oɩacɧɵɯ ɡoɧaɯ (ɝɟoɥoɝɢɱɟcɤɢɟ ɧaɪɭɲɟɧɢɹ ɩɟɪɜoɝo ɩoɪɹɞɤa ɧa 
ɜɧoɜɶ ɜcɤɪɵɜaɟɦɵɯ ɭɱacɬɤaɯ, oɩacɧɵɟ ɩo ɝoɪɧɵɦ ɭɞaɪaɦ ɢ ɬ.ɞ.) ɩɪɟɞɭcɦaɬɪɢɜaɟɬcɹ 
ɜɟcɬɢ c coɛɥɸɞɟɧɢɟɦ ɬɪɟɛoɜaɧɢɣ “ȼɪɟɦɟɧɧoɝo ɩoɥoɠɟɧɢɹ o ɩoɪɹɞɤɟ ɢ ɤoɧɬɪoɥɟ 
ɛɟɡoɩacɧoɝo ɜɟɞɟɧɢɹ ɝoɪɧɵɯ ɪaɛoɬ ɜ oɩacɧɵɯ ɡoɧaɯ ɧa ɝoɪɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ AO 
“ɇoɪɢɥɶcɤɢɣ ɤoɦɛɢɧaɬ” (ɭɬɜ. ɡaɦ. Ƚɟɧɟɪaɥɶɧoɝo ɞɢɪɟɤɬoɪa – ɝɥaɜɧoɝo ɢɧɠɟɧɟɪa 
AO “ɇoɪɢɥɶcɤɢɣ ɤoɦɛɢɧaɬ” 23.03.1999); 

-ɇa ɪɭɞɧɢɤɟ ɩɪɟɞɭcɦaɬɪɢɜaɟɬcɹ ɷɮɮɟɤɬɢɜɧaɹ ɜɟɧɬɢɥɹɰɢɹ ɜcɟɯ ɩoɞɡɟɦɧɵɯ 
ɜɵɪaɛoɬoɤ. ɇa ɝoɪɢɡoɧɬaɯ oɛoɪɭɞɭɸɬcɹ ɜ ɬɪɟɛɭɟɦɵɯ ɦɟcɬaɯ cɪɟɞcɬɜa cɜɹɡɢ ɢ 
oɩoɜɟɳɟɧɢɹ ɜ ɩɪoɢɡɜoɞcɬɜɟɧɧɵɯ ɢ aɜaɪɢɣɧɵɯ ɰɟɥɹɯ; 

-Ⱦɥɹ oɛɟcɩɟɱɟɧɢɹ ɛɟɡoɩacɧocɬɢ ɪaɛoɬ ɩo ɝaɡoɜoɦɭ ɪɟɠɢɦɭ (ɪɭɞɧɢɤ ɪaɛoɬaɟɬ ɜ 
ɝaɡoɜoɦ ɪɟɠɢɦɟ ɛɟɡ oɬɧɟcɟɧɢɹ ɤ ɤaɤoɣ-ɥɢɛo ɤaɬɟɝoɪɢɢ ɩo ɝaɡɭ) ɪaɛoɱɢɟ ɢ ɂɌɊ 
ɞoɥɠɧɵ coɛɥɸɞaɬɶ ɬɪɟɛoɜaɧɢɹ “Cɩɟɰɢaɥɶɧɵɯ ɦɟɪoɩɪɢɹɬɢɣ ɩo ɜɟɞɟɧɢɸ ɝoɪɧɵɯ 
ɪaɛoɬ ɜ ɭcɥoɜɢɹɯ “ɝaɡoɜoɝo ɪɟɠɢɦa“ ɧa ɩoɞɡɟɦɧɵɯ ɪɭɞɧɢɤaɯ ɁɎ OAO “ȽɆɄ 
”ɇoɪɢɥɶcɤɢɣ ɧɢɤɟɥɶ” ɜ ɭcɥoɜɢɹɯ ɝaɡoɩɪoɹɜɥɟɧɢɣ ɦɟɬaɧa” (2005 ɝ); 

-Ⱦo ɜɜoɞa ɜ ɷɤcɩɥɭaɬaɰɢɸ cɢcɬɟɦɵ ACȾɍ ɪɭɞɧɢɤa, ɤoɧɬɪoɥɶ coɞɟɪɠaɧɢɹ  
 

ɦɟɬaɧa, ɪacɩɪɟɞɟɥɟɧɢɹ ɜoɡɞɭɯa, ɩoɥoɠɟɧɢɹ ɜɟɧɬɢɥɹɰɢoɧɧɵɯ ɢ ɩɪoɬɢɜoɩoɠaɪɧɵɯ 
ɞɜɟɪɟɣ ɢ ɬ.ɞ. oɛɟcɩɟɱɢɜaɟɬcɹ ɩo ɦɟɪoɩɪɢɹɬɢɹɦ ɪɭɞɧɢɤa (ɟɠɟcɦɟɧɧɵɣ ɤoɧɬɪoɥɶ ɡa 
coɞɟɪɠaɧɢɟɦ ɦɟɬaɧa ɩɟɪcoɧaɥoɦ ɉɍȼ ɩɟɪɟɧocɧɵɦɢ ɩɪɢɛoɪaɦɢ ɷɩɢɡoɞɢɱɟcɤoɝo 
ɞɟɣcɬɜɢɹ, ɜ ɬ.ɱ. ɧa ɢcɯoɞɹɳɢɯ cɬɪɭɹɯ cɬɪoɹɳɢɯcɹ ɢ ɞɟɣcɬɜɭɸɳɢɯ ɝoɪɢɡoɧɬoɜ; 
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ɟɠɟcɦɟɧɧɵɣ ɤoɧɬɪoɥɶ ɡa ɩoɥoɠɟɧɢɟɦ ɲaɯɬɧɵɯ ɜɟɧɬɢɥɹɰɢoɧɧɵɯ ɞɜɟɪɟɣ; ɭcɬaɧoɜɤa 
cɬaɰɢoɧaɪɧɵɯ ɩɪɢɛoɪoɜ aɜɬoɦaɬɢɱɟcɤoɝo ɤoɧɬɪoɥɹ ɦɟɬaɧa ɧa ɢcɯoɞɹɳɢɯ cɬɪɭɹɯ 
ɩɪɢ ɩɪoɯoɞɤɟ ɡaɛoɟɜ ɝoɪ. –850 ɦ ɢ –1160 ɦ ɢ ɞɪ.), ɪaɡɪaɛoɬaɧɧɵɦ ɜ cooɬɜɟɬcɬɜɢɢ c 
ɬɪɟɛoɜaɧɢɹɦɢ “Cɩɟɰɢaɥɶɧɵɯ ɦɟɪoɩɪɢɹɬɢɣ ”; 

-Caɧɢɬaɪɧo-ɝɢɝɢɟɧɢɱɟcɤɢɟ ɭcɥoɜɢɹ (ɬɟɦɩɟɪaɬɭɪa ɢ ɜɥaɠɧocɬɶ ɜoɡɞɭɯa, 
cɤoɪocɬɶ cɬɪɭɢ) ɜ ɩoɞɡɟɦɧɵɯ ɜɵɪaɛoɬɤaɯ ɞoɥɠɧɵ oɬɜɟɱaɬɶ ɬɪɟɛoɜaɧɢɹɦ “ȿɉȻ ɩɪɢ 
ɪaɡɪaɛoɬɤɟ ɪɭɞɧɵɯ, ɧɟɪɭɞɧɵɯ ɢ ɪoccɵɩɧɵɯ ɦɟcɬoɪoɠɞɟɧɢɣ ɩoɥɟɡɧɵɯ ɢcɤoɩaɟɦɵɯ 
ɩoɞɡɟɦɧɵɦ cɩocoɛoɦ” ɢ Cɇɢɉ 2.2.2.548-96 “Ɏɢɡɢɱɟcɤɢɟ ɮaɤɬoɪɵ 
ɩɪoɢɡɜoɞcɬɜɟɧɧoɣ cɪɟɞɵ. Ƚɢɝɢɟɧɢɱɟcɤɢɟ ɬɪɟɛoɜaɧɢɹ ɤ ɦɢɤɪoɤɥɢɦaɬɭ 
ɩɪoɢɡɜoɞcɬɜɟɧɧɵɯ ɩoɦɟɳɟɧɢɣ”. 

 
Ⱦɥɹ oɛɟcɩɟɱɟɧɢɹ ɷɮɮɟɤɬɢɜɧoɝo ɩɵɥɟɩoɞaɜɥɟɧɢɹ ɛɭɪoɜɵɟ ɪaɛoɬɵ 

ɩɪɟɞɭcɦaɬɪɢɜaɟɬcɹ ɜɟcɬɢ c ɩɪoɦɵɜɤoɣ ɜoɞoɣ, c ɪacɯoɞoɦ ɜoɞɵ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ: 
- caɦoɯoɞɧɵɯ ɛɭɪoɜɵɯ ɭcɬaɧoɜoɤ – ɧɟ ɦɟɧɟɟ 66 ɥ/ɦɢɧ; 
- cɬaɧɤoɜ ɞɥɹ ɛɭɪɟɧɢɹ cɤɜaɠɢɧ – ɧɟ ɦɟɧɟɟ 15 ɥ/ɦɢɧ; 
- ɪɭɱɧɵɯ ɩɟɪɮoɪaɬoɪoɜ – ɧɟ ɦɟɧɟɟ 4 ɥ/ɦɢɧ. 
 
ɉɟɪɟɞ ɩɪoɜɟɞɟɧɢɟɦ ɜɡɪɵɜɧɵɯ ɪaɛoɬ ɞɥɹ cɧɢɠɟɧɢɹ ɩɵɥɟɜɵɞɟɥɟɧɢɹ 

ɩɪɟɞɭcɦaɬɪɢɜaɟɬcɹ: 
- ɭɜɥaɠɧɟɧɢɟ ɜɵɪaɛoɬɤɢ ɧa ɩɪoɬɹɠɟɧɢɢ 10 – 15 ɦ oɬ ɡaɛoɹ; 
- ɜɧɭɬɪɟɧɧɹɹ ɝɢɞɪoɡaɛoɣɤa ɲɩɭɪoɜ; 
- ɜɤɥɸɱɟɧɢɟ ɬɭɦaɧooɛɪaɡoɜaɬɟɥɟɣ, ɭcɬaɧaɜɥɢɜaɟɦɵɯ ɡa 10-15 ɦ oɬ ɝɪɭɞɢ ɡaɛoɹ 

ɡa 1 – 2 ɦɢɧɭɬɵ ɞo ɜɡɪɵɜa. Ɏaɤɟɥ ɬɭɦaɧa ɞoɥɠɟɧ ɩoɥɧocɬɶɸ ɩɟɪɟɤɪɵɜaɬɶ cɟɱɟɧɢɟ 
ɜɵɪaɛoɬɤɢ ɢ ɧaɩɪaɜɥɟɧ ɧaɜcɬɪɟɱɭ ɜɡɪɵɜɧoɣ ɜoɥɧɟ; 

- ɜɧɟɲɧɹɹ ɝɢɞɪoɡaɛoɣɤa ɩɪɢ ɞɪoɛɥɟɧɢɢ ɧɟɝaɛaɪɢɬa. 
 
ɉɪɢ ɪaɛoɬɟ ɩoɝɪɭɡoɱɧo-ɞocɬaɜoɱɧɵɯ ɦaɲɢɧ ɜ ɡaɛoɟ ɩɪɟɞɭcɦaɬɪɢɜaɟɬcɹ: 
- oɪoɲɟɧɢɟ ɛoɪɬoɜ ɢ ɤɪoɜɥɢ ɜɵɪaɛoɬoɤ ɧa ɞɥɢɧɭ 10-15 ɦ oɬ ɝɪɭɞɢ ɡaɛoɹ ɩɟɪɟɞ 

ɧaɱaɥoɦ ɭɛoɪɤɢ ɝoɪɧoɣ ɦaccɵ ɢɡ ɪacɱɟɬa 0,2 - 1,3 ɥ ɜoɞɵ ɧa 1 ɦ2 ɩoɜɟɪɯɧocɬɢ 
ɜɵɪaɛoɬɤɢ (ɜ ɡaɜɢcɢɦocɬɢ oɬ ɟcɬɟcɬɜɟɧɧoɣ ɜɥaɠɧocɬɢ); 

- oɪoɲɟɧɢɟ oɬɛɢɬoɣ ɝoɪɧoɣ ɦaccɵ ɩɟɪɟɞ ɩoɝɪɭɡɤoɣ ɢɡ ɪacɱɟɬa ɧɟ ɦɟɧɟɟ 1,5 - 4 
ɥ/ɦ3 ɩoɝɪɭɠɟɧɧoɣ ɝoɪɧoɣ ɦaccɵ, ɢɡ ɪacɱɟɬa ɞocɬɢɠɟɧɢɹ ɟɟ ɜɥaɠɧocɬɢ ɧɟ ɦɟɧɟɟ 3 – 
5%; 

- ɭɜɥaɠɧɟɧɢɟ ɬɪaccɵ ɞɜɢɠɟɧɢɹ CȾO. 
 
ɉɪɢ ɩɪoɢɡɜoɞcɬɜɟ ɛɭɪoɜɡɪɵɜɧɵɯ ɪaɛoɬ ɢ ɪaɛoɬ c ɜɡɪɵɜɱaɬɵɦɢ ɦaɬɟɪɢaɥaɦɢ 

ɞoɥɠɧɵ coɛɥɸɞaɬɶcɹ “ȿɞɢɧɵɟ ɩɪaɜɢɥa ɛɟɡoɩacɧocɬɢ ɩɪɢ ɜɡɪɵɜɧɵɯ ɪaɛoɬaɯ”. 
ȼcɟ ɩoɞɡɟɦɧɵɟ cooɪɭɠɟɧɢɹ ɢ ɝoɪɧɵɟ ɜɵɪaɛoɬɤɢ ocɧaɳaɸɬcɹ ɩɪoɟɤɬɧɵɦ 

oɛoɪɭɞoɜaɧɢɟɦ ɩo oɩoɜɟɳɟɧɢɸ oɛ aɜaɪɢɢ: ɬɟɥɟɮoɧɧoɣ, ɝɪoɦɤoɝoɜoɪɹɳɟɣ ɢ  
 

ɛɟcɩɪoɜoɞɧoɣ cɜɹɡɶɸ (CɍȻɊ-1Cȼ), ɢ ɞɪɭɝɢɦɢ cɪɟɞcɬɜaɦɢ, ɭɥɭɱɲaɸɳɢɦɢ 
oɩɟɪaɬɢɜɧocɬɶ oɩoɜɟɳɟɧɢɹ ɢ ɜɵɜoɞa ɥɸɞɟɣ ɢɡ oɩacɧɵɯ ɡoɧ. 

Ɋɭɞɧɢɱɧaɹ cɥɭɠɛa ɩo ɬɟɯɧɢɤɟ ɛɟɡoɩacɧocɬɢ ɞoɥɠɧa cɢcɬɟɦaɬɢɱɟcɤɢ ɩɪoɜɟɪɹɬɶ 
coɛɥɸɞɟɧɢɟ ɩɪaɜɢɥ ocɧaɳɟɧɢɹ ɝoɪɧɵɯ ɜɵɪaɛoɬoɤ ɢ oɛoɪɭɞoɜaɧɢɹ ɧa cooɬɜɟɬcɬɜɢɟ 
“ȿɉȻ …” ɢ ɢɧcɬɪɭɤɰɢɣ, ɞɟɣcɬɜɭɸɳɢɯ ɧa ɪɭɞɧɢɤɟ. 
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Ȼɵɬoɜoɟ oɛcɥɭɠɢɜaɧɢɟ ɢ ɩɢɬaɧɢɟ ɬɪɭɞɹɳɢɯcɹ ɪɭɞɧɢɤa ocɭɳɟcɬɜɥɹɟɬcɹ ɜ 
ɛɵɬoɜoɦ ɤoɦɛɢɧaɬɟ (ȻɄ) ɢ cɬoɥoɜoɣ ɧa ocɧoɜɧoɣ ɩɪoɦɩɥoɳaɞɤɟ ɪɭɞɧɢɤa, a ɞo ɢɯ 
ɜɜoɞa ɜ ɷɤcɩɥɭaɬaɰɢɸ – ɜ aɞɦɢɧɢcɬɪaɬɢɜɧo-ɛɵɬoɜoɦ ɤoɦɛɢɧaɬɟ. 

Ⱦocɬaɜɤa ɬɪɭɞɹɳɢɯcɹ ɞo ɩɪoɦɩɥoɳaɞoɤ ɪɭɞɧɢɤa ɩɪɟɞɭcɦaɬɪɢɜaɟɬcɹ ɡaɤaɡɧɵɦ 
aɜɬoɬɪaɧcɩoɪɬoɦ. 

 
Ⱦɥɹ cɧɢɠɟɧɢɹ ɜɥɢɹɧɢɹ ɧa ɡɞoɪoɜɶɟ ɬɪɭɞɹɳɢɯcɹ ɪɭɞɧɢɤa ɜɪɟɞɧɵɯ 

ɩɪoɢɡɜoɞcɬɜɟɧɧɵɯ ɮaɤɬoɪoɜ, ɩɪɟɞɭcɦaɬɪɢɜaɸɬcɹ ɪaɡɥɢɱɧɵɟ ɥɟɱɟɛɧo-
ɩɪoɮɢɥaɤɬɢɱɟcɤɢɟ ɦɟɪoɩɪɢɹɬɢɹ: 

- ɝɢɝɢɟɧɢɱɟcɤoɟ oɛɭɱɟɧɢɟ ɬɪɭɞɹɳɢɯcɹ ɩo ɩɪoɮɢɥaɤɬɢɤɟ ɩɪoɮɟccɢoɧaɥɶɧɵɯ 
ɡaɛoɥɟɜaɧɢɣ; 

- ɩɪoɜɟɞɟɧɢɟ ɩɟɪɢoɞɢɱɟcɤɢɯ ɦɟɞɢɰɢɧcɤɢɯ ocɦoɬɪoɜ; 
- ɛɟcɩɥaɬɧaɹ ɜɵɞaɱa ɬaɥoɧoɜ ɧa ɦoɥoɤo; 
- ɩɪoɜɟɞɟɧɢɟ ɤoɦɩɥɟɤca ɮɢɡɢoɬɟɪaɩɟɜɬɢɱɟcɤɢɯ ɩɪoɰɟɞɭɪ (ɬɟɩɥoɜɵɯ 

ɝɢɞɪoɩɪoɰɟɞɭɪ ɞɥɹ ɪɭɤ, ɜoɡɞɭɲɧoɝo oɛoɝɪɟɜa ɪɭɤ c ɦɢɤɪoɦaccaɠɟɦ, ɦaccaɠa ɦɵɲɰ 
ɩɥɟɱɟɜoɝo ɩoɹca, ɢɧɝaɥɹɰɢɢ ɢ ɞɪ.); 

- oɡɞoɪoɜɥɟɧɢɟ ɬɪɭɞɹɳɢɯcɹ ɜ caɧaɬoɪɢɹɯ, ɩɪoɮɢɥaɤɬoɪɢɹɯ, ɞoɦaɯ oɬɞɵɯa, 
ɬɭɪɛaɡɟ ɪɭɞoɭɩɪaɜɥɟɧɢɹ ‘Ɍaɥɧaɯcɤoɟ”; 

- ɬɪɭɞoɭcɬɪoɣcɬɜo ɩɪoɮ.ɛoɥɶɧɵɯ coɝɥacɧo ɦɟɞɢɰɢɧcɤɢɦ ɪɟɤoɦɟɧɞaɰɢɹɦ ɢ ɞɪ. 
 
Ɋɟɠɢɦɵ ɬɪɭɞa ɞɥɹ ɪaɛoɬaɸɳɢɯ ɜ ɜɢɛɪooɩacɧɵɯ ɩɪoɮɟccɢɹɯ ɪaɡɪaɛaɬɵɜaɸɬcɹ 

oɬɞɟɥoɦ oɯɪaɧɵ ɬɪɭɞa ɪɭɞoɭɩɪaɜɥɟɧɢɹ “Ɍaɥɧaɯcɤoɟ” ɢ coɝɥacoɜɵɜaɟɬcɹ c 
ɭɱɪɟɠɞɟɧɢɹɦɢ ɝoccaɧɷɩɢɞɟɦcɥɭɠɛɵ. 

 
7.2.4 Ɍɟɯɧɢɤa ɛɟɡoɩacɧocɬɢ ɩɪɢ ɪaɛoɬɟ ɩoɞɴёɦɧɵɯ cocɭɞoɜ 

   
ɒaɯɬɧɵɟ cɬɪoɢɬɟɥɶɧɵɟ ɩoɞɴɟɦɧɢɤɢ oɛɵɱɧo ɩɪɟɞcɬaɜɥɹɸɬ coɛoɣ ɞɟɪɟɜɹɧɧɭɸ 

ɤɥɟɬɶ ɜ cɬaɥɶɧoɣ ɪaɦɟ, ɧɟ cɧaɛɠɟɧɧɭɸ ɞɜɟɪɶɦɢ. ɉɟɪɟɞɜɢɠɟɧɢɟ ɤɥɟɬɢ ɩo 
ɧaɩɪaɜɥɹɸɳɢɦ ɩɪoɢɡɜoɞɢɬcɹ ɜ ɱacɬɢɱɧo ɢɥɢ ɩoɥɧocɬɶɸ oɝɪaɠɞɟɧɧoɣ ɲaɯɬɟ. 

Ɇaɱɬoɜɵɣ ɩoɞɴɟɦɧɢɤ oɛɵɱɧo ɭɤɪɟɩɥɹɟɬcɹ ɩɪɢ ɩoɦoɳɢ ɤɪoɧɲɬɟɣɧoɜ ɤ 
cɬɪoɹɳɟɣcɹ cɬɟɧɟ ɡɞaɧɢɹ. Oɧ cɧaɛɠaɟɬcɹ ɩoɞɴɟɦɧoɣ ɩɥaɬɮoɪɦoɣ, ɤoɬoɪaɹ ɦoɠɟɬ 
ɩoɜoɪaɱɢɜaɬɶcɹ ɜoɤɪɭɝ ɜɟɪɬɢɤaɥɶɧoɣ ocɢ ɧa 180°. Ⱦɜɭcɬoɟɱɧɵɣ ɩoɞɴɟɦɧɢɤ cocɬoɢɬ 
ɢɡ ɩɟɪɟɞɜɢɠɧoɣ ɦɟɬaɥɥɢɱɟcɤoɣ ɦaɱɬɵ, coɛɪaɧɧoɣ ɢɡ oɬɞɟɥɶɧɵɯ cɟɤɰɢɣ. C 
ɩoɦoɳɶɸ ɪɭɱɧoɣ ɥɟɛɟɞɤɢ, ɭcɬaɧoɜɥɟɧɧoɣ ɧa ɧɢɠɧɟɣ oɩoɪɧoɣ ɪaɦɟ ɩoɞɴɟɦɧɢɤa, 
ɩoɞɴɟɦɧɢɤ ɦoɠɧo ɩɟɪɟɦɟɳaɬɶ ɜɞoɥɶ cɬɪoɹɳɟɝocɹ ɡɞaɧɢɹ. ɉo ɧaɩɪaɜɥɹɸɳɢɦ 
ɦaɱɬɵ ɩɟɪɟɞɜɢɝaɟɬcɹ ɩoɞɴɟɦɧaɹ ɝɪɭɡoɜaɹ ɧɟɩoɜoɪoɬɧaɹ ɩɥaɬɮoɪɦa, cɧaɛɠɟɧɧaɹ 
ɥoɜɢɬɟɥɹɦɢ. ȼ ɬoɦ cɥɭɱaɟ, ɤoɝɞa ɜɵcoɬa ɦaɱɬɵ ɩɪɟɜɵɲaɟɬ 10 ɦ, ɩoɞɴɟɦɧɢɤ 
ɭɤɪɟɩɥɹɟɬcɹ ɪacɱaɥɤaɦɢ. 

 
ȼ ɬoɦ cɥɭɱaɟ, ɤoɝɞa ɜɯoɞ ɜ ɤɥɟɬɶ ɢɥɢ ɧa ɩɥaɬɮoɪɦɭ ɩɪɢ ɡaɝɪɭɡɤɟ ɢ ɜɵɝɪɭɡɤɟ ɢɯ 

ɹɜɥɹɟɬcɹ ɜoɡɦoɠɧɵɦ, ɬo, coɝɥacɧo ɩɪaɜɢɥaɦ Ƚocɝoɪɬɟɯɧaɞɡoɪa, ɬɪɟɛɭɟɬcɹ 
oɛɹɡaɬɟɥɶɧoɟ ɭcɬɪoɣcɬɜo ɥoɜɢɬɟɥɟɣ, ɬ. ɟ. ocoɛɵɯ ɩɪɢcɩocoɛɥɟɧɢɣ ɞɥɹ ɭɞɟɪɠaɧɢɹ 
ɤɥɟɬɢ ɢɥɢ ɩɥaɬɮoɪɦɵ ɜ ɦɟcɬaɯ ocɬaɧoɜoɤ. 

Ⱦɥɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɩaɞɟɧɢɹ ɥɢɰ, oɛcɥɭɠɢɜaɸɳɢɯ ɩoɞɴɟɦɧɢɤ, ɧa ɜɟɪɯɧɢɯ ɢ 
ɩɪoɦɟɠɭɬoɱɧɵɯ ɪaɡɝɪɭɡoɱɧɵɯ ɩɥoɳaɞɤaɯ ɦaɱɬoɜɵɯ ɢ ɞɜɭɯ cɬoɟɱɧɵɯ ɩoɞɴɟɦɧɢɤoɜ 
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cɥɟɞɭɟɬ ɭcɬɪaɢɜaɬɶ oɬɤɢɞɧɵɟ ɩoɪɭɱɧɢ ɢɥɢ ɪaɡɞɜɢɠɧɵɟ ɞɜɟɪɢ, cɧaɛɠɟɧɧɵɟ 
ɡaɩoɪaɦɢ, a ɩɥaɬɮoɪɦɵ caɦɢɯ ɩoɞɴɟɦɧɢɤoɜ cɧaɛɠaɬɶ ɩɟɪɢɥaɦɢ ɜɵcoɬoɣ ɜ 1ɦ. ɍ 
ɞɜɟɪɟɣ ɲaɯɬɧɵɯ cɬɪoɢɬɟɥɶɧɵɯ ɩoɞɴɟɦɧɢɤoɜ ɭcɬɪoɣcɬɜo aɜɬoɦaɬɢɱɟcɤɢɯ ɞɜɟɪɧɵɯ 
ɡaɬɜoɪoɜ, coɝɥacɧo ɩɪaɜɢɥaɦ, ɹɜɥɹɟɬcɹ ɧɟoɛɹɡaɬɟɥɶɧɵɦ, ɩoɷɬoɦɭ ɭ ɞɜɟɪɟɣ ɲaɯɬɧɵɯ 
ɩoɞɴɟɦɧɢɤoɜ, a ɬaɤɠɟ ɧa ɜɟɪɯɧɢɯ ɪaɡɝɪɭɡoɱɧɵɯ ɩɥoɳaɞɤaɯ, ɝɞɟ ɩɪoɢɡɜoɞɢɬcɹ 
ɡaɝɪɭɡɤa ɢɥɢ ɜɵɝɪɭɡɤa ɦaɬɟɪɢaɥoɜ, ɞoɥɠɧɵ ɞɟɠɭɪɢɬɶ cɩɟɰɢaɥɶɧo 
ɩɪoɢɧcɬɪɭɤɬɢɪoɜaɧɧɵɟ ɪaɛoɱɢɟ. Oɧɢ oɛɹɡaɧɵ oɬɤɪɵɜaɬɶ ɢ ɡaɤɪɵɜaɬɶ ɞɜɟɪɢ ɢɥɢ 
oɬɤɢɞɧɵɟ ɩoɪɭɱɧɢ, ɞaɜaɬɶ cɢɝɧaɥɵ o ɩɭcɤɟ ɩoɞɴɟɦɧɢɤa ɢ cɥɟɞɢɬɶ ɡa ɬɟɦ, ɱɬoɛɵ 
ɤɥɟɬɶ ɢɥɢ ɩɥaɬɮoɪɦa ɩoɞɴɟɦɧɢɤa ɧɟ ɧaɝɪɭɠaɥɢcɶ cɜɟɪɯ ɟɝo ɦaɤcɢɦaɥɶɧoɣ 
ɝɪɭɡoɩoɞɴɟɦɧocɬɢ. ȼo ɜɧɟɪaɛoɱɟɟ ɜɪɟɦɹ ɞɜɟɪɢ ɲaɯɬoɩoɞɴɟɦɧɢɤa ɞoɥɠɧɵ ɛɵɬɶ 
ɡaɩɟɪɬɵ. 

ȼo ɢɡɛɟɠaɧɢɟ ɩoɞɬɹɝɢɜaɧɢɹ ɤɥɟɬɢ ɢɥɢ ɩɥaɬɮoɪɦɵ ɞo ɭɩoɪa ɜcɟ cɬɪoɢɬɟɥɶɧɵɟ 
ɩoɞɴɟɦɧɢɤɢ ɞoɥɠɧɵ cɧaɛɠaɬɶcɹ ɭcɬɪoɣcɬɜoɦ ɞɥɹ aɜɬoɦaɬɢɱɟcɤoɝo ɜɵɤɥɸɱɟɧɢɹ 
ɞɜɢɝaɬɟɥɹ ɜ ɤɪaɣɧɟɦ ɜɟɪɯɧɟɦ ɩoɥoɠɟɧɢɢ ɤɥɟɬɢ ɢɥɢ ɩɥaɬɮoɪɦɵ. 

ɒaɯɬoɩoɞɴɟɦɧɢɤɢ ɞoɥɠɧɵ ɛɵɬɶ ɧaɝɥɭɯo oɛɲɢɬɵ ɞocɤaɦɢ ɢɥɢ oɝɪaɠɞɟɧɵ 
ɦɟɬaɥɥɢɱɟcɤoɣ cɟɬɤoɣ c oɬɜɟɪcɬɢɹɦɢ ɧɟ ɛoɥɟɟ 20 ɦɦ. ɉɪɢ ɧaɥɢɱɢɢ ɜoɡɦoɠɧocɬɢ 
oɛɟcɩɟɱɢɬɶ ɭcɥoɜɢɹ, ɢcɤɥɸɱaɸɳɢɟ ɩaɞɟɧɢɟ ɝɪɭɡoɜ ɜo ɜɪɟɦɹ ɢɯ ɩoɝɪɭɡɤɢ, ɩoɞɴɟɦa 
ɢ ɜɵɝɪɭɡɤɢ, ɞoɩɭcɤaɟɬcɹ ɱacɬɢɱɧaɹ oɛɲɢɜɤa ɲaɯɬoɩoɞɴɟɦɧɢɤoɜ ɧa ɜɵcoɬɭ ɧɟ 
ɦɟɧɟɟ 2 ɦ oɬ ɩoɥa ɢɥɢ oɬ ɧacɬɢɥa ɥɟcoɜ ɢ ɩoɞɦocɬɟɣ ɜoɡɥɟ ɲaɯɬɵ ɜ ɭɪoɜɧɟ ɤaɠɞoɝo 
oɛcɥɭɠɢɜaɟɦoɝo ɲaɯɬoɩoɞɴɟɦɧɢɤoɦ ɹɪɭca. 

Ⱦɥɹ ɩoɞɴɟɦa ɝɪɭɡoɜ c ɩoɦoɳɶɸ ɲaɯɬoɩoɞɴɟɦɧɢɤa ɞoɥɠɧɵ ɩɪɢɦɟɧɹɬɶcɹ ɤɥɟɬɢ 
co cɩɥoɲɧɵɦɢ cɬɟɧɤaɦɢ co cɬoɪoɧɵ ɧaɩɪaɜɥɹɸɳɢɯ ɢ ɩoɬoɥɤoɦ, ɜɵɞɟɪɠɢɜaɸɳɢɦ 
cocɪɟɞoɬoɱɟɧɧɭɸ ɧaɝɪɭɡɤɭ ɧɟ ɦɟɧɟɟ 100 ɤɝ. Ⱦɟɪɟɜɹɧɧɵɟ ɤɥɟɬɢ ɞoɥɠɧɵ ɢɦɟɬɶ 
cɬaɥɶɧɭɸ oɛɜɹɡɤɭ. Ʉɥɟɬɢ ɞɥɹ ɩoɞɴɟɦa ɜaɝoɧɟɬoɤ ɧɟoɛɯoɞɢɦo oɛoɪɭɞoɜaɬɶ ɭɩoɪaɦɢ 
ɢɥɢ ɡaɦɤaɦɢ, ɩɪɟɩɹɬcɬɜɭɸɳɢɦɢ cɞɜɢɝɭ ɜaɝoɧɟɬɤɢ ɜo ɜɪɟɦɹ ɩoɞɴɟɦa. 

ɉɥaɬɮoɪɦɵ ɦaɱɬoɜɵɯ ɢ ɞɜɭcɬoɟɱɧɵɯ ɩoɞɴɟɦɧɢɤoɜ ɬɪɟɛɭɟɬcɹ oɝɪaɠɞaɬɶ co ɜcɟɯ 
cɬoɪoɧ ɧa ɜɵcoɬɭ, ɢcɤɥɸɱaɸɳɭɸ ɜoɡɦoɠɧocɬɶ ɜɵɩaɞɟɧɢɹ ɝɪɭɡa ɩɪɢ ɩoɞɴɟɦɟ. Co 
cɬoɪoɧɵ ɩɪɢɟɦɧoɣ ɩɥoɳaɞɤɢ oɝɪaɠɞɟɧɢɟ ɭcɬɪaɢɜaɟɬcɹ oɬɤɢɞɧɵɦ. 

ɍɩɪaɜɥɟɧɢɟ ɞɜɢɠɟɧɢɟɦ ɤɥɟɬɢ ɢɥɢ ɩɥaɬɮoɪɦɵ ɞoɥɠɧo ɩɪoɢɡɜoɞɢɬɶcɹ ɢɡ oɞɧoɝo 
ɦɟcɬa, cɜɹɡaɧɧoɝo ɷɥɟɤɬɪocɜɟɬoɜoɣ ɢɥɢ ɷɥɟɤɬɪoɡɜɭɤoɜoɣ cɢɝɧaɥɢɡaɰɢɟɣ co ɜcɟɦɢ 
ɹɪɭcaɦɢ, ɧa ɤoɬoɪɵɟ ɩoɞɧɢɦaɸɬcɹ ɝɪɭɡɵ. 

ɇa ɜɪɟɦɹ oɱɢcɬɤɢ ɞɧa ɲaɯɬɵ ɢɥɢ ɪɟɦoɧɬa ɩoɞɴɟɦɧɢɤa ɪaɛoɬɭ ɟɝo ɧɟoɛɯoɞɢɦo 
ɩɪɟɤɪaɬɢɬɶ, o ɱɟɦ ɞoɥɠɟɧ ɛɵɬɶ cɜoɟɜɪɟɦɟɧɧo ɩɪɟɞɭɩɪɟɠɞɟɧ ɦoɬoɪɢcɬ ɥɟɛɟɞɤɢ. ɇa 
ɜcɟ ɜɪɟɦɹ oɱɢcɬɤɢ ɢɥɢ ɪɟɦoɧɬa ɜɵɤɥɸɱɟɧɧɵɣ ɪɭɛɢɥɶɧɢɤ ɞoɥɠɟɧ ɧaɯoɞɢɬɶcɹ ɜ 
ɡaɩɟɪɬoɦ ɤoɠɭɯɟ. ɉɪɢ ɷɬoɦ ɤɥɟɬɶ ɞoɥɠɧa ɧaɯoɞɢɬɶcɹ ɧa ɛɪɭcɶɹɯ, ɭɥoɠɟɧ­ɧɵɯ ɧa 
ɪɢɝɟɥɢ ɲaɯɬɵ ɢɥɢ ɧa ɩoɞɩoɪɤɢ ɜɵcoɬoɣ ɧɟ ɦɟɧɟɟ 1,8 ɦ, ɭcɬaɧoɜɥɟɧɧɵɟ ɧa ɟɟ ɞɧo. 

ɉoɞɴɟɦɧɢɤɢ c ɩɥaɬɮoɪɦaɦɢ ɩoɜoɪoɬɧoɝo ɢɥɢ ɜɵɞɜɢɠɧoɝo ɬɢɩa ɞoɥɠɧɵ  
 

cɧaɛɠaɬɶcɹ ɭcɬɪoɣcɬɜaɦɢ, ɢcɤɥɸɱaɸɳɢɦɢ ɜoɡɦoɠɧocɬɶ caɦoɩɪoɢɡɜoɥɶɧoɝo 
ɩoɜoɪoɬa ɢɥɢ ɜɵɞɜɢɠɟɧɢɹ ɩɥaɬɮoɪɦɵ ɜo ɜɪɟɦɹ ɟɟ ɩoɞɴɟɦa ɢɥɢ oɩɭcɤaɧɢɹ. ɉocɥɟ 
ɤaɠɞoɝo ɭɜɟɥɢɱɟɧɢɹ ɜɵcoɬɵ ɦaɱɬoɜoɝo ɩoɞɴɟɦɧɢɤa ɩɭɬɟɦ ɧaɪaɳɢɜaɧɢɹ ɦaɱɬɵ ɟɝo 
ɧɟoɛɯoɞɢɦo ɩoɞɜɟɪɝɧɭɬɶ ɩoɜɬoɪɧoɦɭ ɢcɩɵɬaɧɢɸ. 
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7.2.5  ɉɪoɬɢɜoɩoɠaɪɧaɹ ɡaɳɢɬa 
 
ɉɪoɬɢɜoɩoɠaɪɧaɹ ɡaɳɢɬa ɪɭɞɧɢɤa “Cɤaɥɢcɬɵɣ” ɜɵɩoɥɧɹɟɬcɹ ɜ cooɬɜɟɬcɬɜɢɢ 

ɬɪɟɛoɜaɧɢɹɦɢ “ȿɉȻ ɩɪɢ ɪaɡɪaɛoɬɤɟ ɪɭɞɧɵɯ, ɧɟɪɭɞɧɵɯ ɢ ɪoccɵɩɧɵɯ 
ɦɟcɬoɪoɠɞɟɧɢɣ ɩoɥɟɡɧɵɯ ɢcɤoɩaɟɦɵɯ ɩoɞɡɟɦɧɵɦ cɩocoɛoɦ”, “ɉɪaɜɢɥ ɩoɠaɪɧoɣ 
ɛɟɡoɩacɧocɬɢ ɜ Ɋoccɢɣcɤoɣ Ɏɟɞɟɪaɰɢɢ”, ”ɂɧcɬɪɭɤɰɢɢ ɩo ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ 
ɷɧɞoɝɟɧɧɵɯ ɩoɠaɪoɜ ɩɪɢ ɪaɡɪaɛoɬɤɟ cɩɥoɲɧɵɯ ɦɟɞɧo-ɧɢɤɟɥɟɜɵɯ ɪɭɞ ɧa 
ɩoɞɡɟɦɧɵɯ ɪɭɞɧɢɤaɯ Ɍaɥɧaɯcɤoɝo ɪɭɞɧoɝo ɭɡɥa”, “Cɩɟɰɢaɥɶɧɵɯ ɦɟɪoɩɪɢɹɬɢɣ ɩo 
ɜɟɞɟɧɢɸ ɝoɪɧɵɯ ɪaɛoɬ ɜ ɭcɥoɜɢɹɯ “ɝaɡoɜoɝo ɪɟɠɢɦa” ɧa ɩoɞɡɟɦɧɵɯ ɪɭɞɧɢɤaɯ ɁɎ 
OAO “ȽɆɄ “ɇoɪɢɥɶcɤɢɣ ɧɢɤɟɥɶ”.2005 ɝ., “ȿɉȻ ɩɪɢ ɜɡɪɵɜɧɵɯ ɪaɛoɬaɯ” ɢ ɞɪɭɝɢɯ 
ɪɭɤoɜoɞɹɳɢɯ ɢ ɧoɪɦaɬɢɜɧɵɯ ɞoɤɭɦɟɧɬoɜ ɩo ɩɪoɬɢɜoɩoɠaɪɧoɣ ɡaɳɢɬɟ 
ɝoɪɧoɪɭɞɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ. 

ȼ ɧacɬoɹɳɟɦ ɪaɡɞɟɥɟ ɩoɹcɧɢɬɟɥɶɧoɣ ɡaɩɢcɤɢ ɩɪɢɜɟɞɟɧɵ ɬɟɯɧɢɱɟcɤɢɟ ɪɟɲɟɧɢɹ 
ɩo ɩɪoɬɢɜoɩoɠaɪɧoɣ ɡaɳɢɬɟ ɩoɞɡɟɦɧɵɯ ɝoɪɧɵɯ ɜɵɪaɛoɬoɤ ɩɟɪɜoɣ oɱɟɪɟɞɢ 
ɪɭɞɧɢɤa. 

ɉɪoɬɢɜoɩoɠaɪɧaɹ ɡaɳɢɬa cɬɪoɹɳɢɯcɹ oɛɴɟɤɬoɜ ocɭɳɟcɬɜɥɹɟɬcɹ ɩo 
ɦɟɪoɩɪɢɹɬɢɹɦ ɉɉɊ, ɪaɡɪaɛoɬaɧɧɵɦ cɬɪoɢɬɟɥɶɧɵɦɢ oɪɝaɧɢɡaɰɢɹɦɢ ɧa ocɧoɜaɧɢɢ 
ɩɪoɟɤɬa oɪɝaɧɢɡaɰɢɢ cɬɪoɢɬɟɥɶcɬɜa. 

 
7.2.6 Ʌoɤaɥɢɡaɰɢɹ ɢ ɬɭɲɟɧɢɟ ɩoɠaɪa ɜ ɧaɱaɥɶɧoɣ cɬaɞɢɢ 

ɜoɡɧɢɤɧoɜɟɧɢɹ 
 
Ɋaɛoɱɢɟ ɢ ɂɌP, oɛɧaɪɭɠɢɜɲɢɟ ɮaɤɬ ɜoɡɧɢɤɧoɜɟɧɢɹ ɩoɠaɪa, oɛɹɡaɧɵ 

ɧɟɦɟɞɥɟɧɧo cooɛɳɢɬɶ o ɦɟcɬɟ ɢ ɯapaɤɬɟpɟ aɜaɪɢɢ ɞɢcɩɟɬɱɟɪɭ ɪɭɞɧɢɤa ɩo ɬɟɥɟɮoɧɭ 
ɢɥɢ ɢcɬoɱɧɢɤɭ aɜaɪɢɣɧoɣ cɜɹɡɢ (ɂAC). 

Ɍɭɲɟɧɢɟ oɱaɝa ɩoɠaɪa ɩɪoɢɡɜoɞɢɬɶ co cɬoɪoɧɵ ɩocɬɭɩaɸɳɟɣ ɜɟɧɬɢɥɹɰɢoɧɧoɣ 
cɬɪɭɢ. ɇɟoɛɯoɞɢɦo ɜɤɥɸɱɢɬɶcɹ ɜ caɦocɩacaɬɟɥɶ ɢ ɧaɱaɬɶ ɬɭɲɟɧɢɟ ɩɟɪɜɢɱɧɵɦɢ 
cɪɟɞcɬɜaɦɢ ɩoɠaɪoɬɭɲɟɧɢɹ. ɉɪɢ ɝoɪɟɧɢɢ ɷɥɟɤɬɪoɩɭcɤoɜoɣ aɩɩaɪaɬɭɪɵ, cɢɥoɜɵɯ 
ɤaɛɟɥɟɣ, ɧɟoɛɯoɞɢɦo ɩɟɪɟɞ ɬɭɲɟɧɢɟɦ, aɜaɪɢɣɧɵɣ ɭɱacɬoɤ oɛɟcɬoɱɢɬɶ. 

ɉɪɢ ɩoɠaɪɟ ɜ ɡaɛoɟ ɬɭɩɢɤoɜoɣ ɜɵɪaɛoɬɤɢ ɧɟoɛɯoɞɢɦo ɜɤɥɸɱɢɬɶcɹ ɜ 
caɦocɩacaɬɟɥɶ ɢ ɧaɱaɬɶ ɬɭɲɟɧɢɟ ɩɟɪɜɢɱɧɵɦɢ cɪɟɞcɬɜaɦɢ. ȿcɥɢ ɩoɠaɪ ɩoɬɭɲɢɬɶ 
ɧɟɜoɡɦoɠɧo, cɥɟɞɭɟɬ ɜɵɯoɞɢɬɶ ɢɡ ɬɭɩɢɤoɜoɣ ɜɵɪaɛoɬɤɢ ɧa cɜɟɠɭɸ cɬɪɭɸ. 

ɉɪɢ ɧɟɜoɡɦoɠɧocɬɢ ɜɵɯoɞa ɢɡ ɬɭɩɢɤoɜoɝo ɡaɛoɹ ɧɟoɛɯoɞɢɦo ɩo ɜoɡɦoɠɧocɬɢ 
oɬɩɟɪɟɦɵɱɢɬɶcɹ ɩoɞɪɭɱɧɵɦɢ cɪɟɞcɬɜaɦɢ, oɬɤɪɵɬɶ cɬaɜ cɠaɬoɝo ɜoɡɞɭɯa ɢ ɠɞaɬɶ 
ȼȽCɑ, ɩoɞaɜaɹ aɜaɪɢɣɧɵɟ cɢɝɧaɥɵ ɱacɬɵɦɢ ɭɞaɪaɦɢ ɩo ɬɪɭɛaɦ. 

 
7.2.7 Ɇɟɪoɩɪɢɹɬɢɹ ɩo ɩɪoɮɢɥaɤɬɢɤɟ ɩoɞɡɟɦɧɵɯ ɩoɠaɪoɜ 

 
ȼ ɩoɞɡɟɦɧɵɯ ɝoɪɧɵɯ ɜɵɪaɛoɬɤaɯ ɢ ɤaɦɟɪaɯ ɪɭɞɧɢɤa - ɜɟɡɞɟ, ɝɞɟ  

ɪacɩoɥaɝaɸɬcɹ ɩɪoɬɢɜoɩoɠaɪɧɵɣ ɬɪɭɛoɩɪoɜoɞ, aɜɬoɦaɬɢɱɟcɤɢɟ ɢ cɬaɰɢoɧaɪɧɵɟ  
ɭcɬaɧoɜɤɢ ɩoɠaɪoɬɭɲɟɧɢɹ, ɜoɞɹɧɵɟ ɡaɜɟcɵ, ɩɪoɬɢɜoɩoɠaɪɧɵɟ cooɪɭɠɟɧɢɹ, 
cɪɟɞcɬɜa ɢ ɢɧɜɟɧɬaɪɶ ɩoɠaɪoɬɭɲɟɧɢɹ ɞoɥɠɧɵ ɩocɬoɹɧɧo ɩoɞɞɟɪɠɢɜaɬɶcɹ ɜ 
ɬɪɟɛɭɟɦoɦ ɩoɪɹɞɤɟ ɢ ɩɟɪɢoɞɢɱɟcɤɢ ɩɪoɜɟɪɹɬɶcɹ ɧa ɢcɩɪaɜɧocɬɶ. 
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ȼcɟ ɤoɧcɬɪɭɤɰɢɢ ɢɡ ɞɟɪɟɜa, ɩɪɢɦɵɤaɸɳɢɟ ɤ ɜcɤɪɵɜaɸɳɢɦ ɜɵɪaɛoɬɤaɦ, ɢ 
ɞɟɪɟɜɹɧɧɵɟ ɩɟɪɟɦɵɱɤɢ, ɜoɡɜoɞɢɦɵɟ ɜ ɩoɞɡɟɦɧɵɯ ɜɵɪaɛoɬɤaɯ, ɞoɥɠɧɵ ɛɵɬɶ 
oɛɪaɛoɬaɧɵ oɝɧɟɡaɳɢɬɧɵɦ cocɬaɜoɦ. 

ȼcɟ ɩɪoɬɢɜoɩoɠaɪɧɵɟ cɤɥaɞɵ ɞoɥɠɧɵ ɛɵɬɶ ɡaɤɪɵɬɵ ɧa ɡaɦoɤ ɢ 
oɩɥoɦɛɢɪoɜaɧɵ. Ʉɥɸɱɢ oɬ cɤɥaɞoɜ ɩɪoɬɢɜoɩoɠaɪɧɵɯ ɦaɬɟɪɢaɥoɜ ɞoɥɠɧɵ 
ɯɪaɧɢɬɶcɹ ɭ ɞɢcɩɟɬɱɟɪa ɪɭɞɧɢɤa. 

ȼaɠɧɵɦɢ ɦɟɪoɩɪɢɹɬɢɹɦɢ ɩo ɩɪoɮɢɥaɤɬɢɤɟ ɩoɠaɪoɜ ɹɜɥɹɟɬcɹ ɤoɧɬɪoɥɶ 
ɜɵɩoɥɧɟɧɢɹ ɬɪɟɛoɜaɧɢɣ ɛɟɡoɩacɧocɬɢ ɤ ɤaɦɟɪaɦ ɢ ɩoɞɡɟɦɧɵɦ ɜɵɪaɛoɬɤaɦ ɩɪɢ 
ɷɤcɩɥɭaɬaɰɢɢ caɦoɯoɞɧoɝo ɞɢɡɟɥɶɧoɝo oɛoɪɭɞoɜaɧɢɹ. 

 
7.2.8 Coɛɥɸɞɟɧɢɟ ɭcɬaɧoɜɥɟɧɧɵɯ ɩɪoɬɢɜoɩoɠaɪɧɵɯ ɩɪaɜɢɥ ɩɪɢ 

ɜɟɞɟɧɢɢ ɛɭɪoɜɡɪɵɜɧɵɯ ɪaɛoɬ 
 
ȼɡɪɵɜɧɵɟ ɪaɛoɬɵ ɩɪɢ ɩɪoɯoɞɤɟ ɝoɪɧɵɯ ɜɵɪaɛoɬoɤ ɢ oɱɢcɬɧoɣ ɜɵɟɦɤɟ ɧa ɲaɯɬɟ 

ɞoɥɠɧɵ ɩɪoɢɡɜoɞɢɬɶcɹ ɜ cooɬɜɟɬcɬɜɢɢ c “ȿɞɢɧɵɦɢ ɩɪaɜɢɥaɦɢ ɛɟɡoɩacɧocɬɢ ɩɪɢ 
ɜɟɞɟɧɢɢ ɜɡɪɵɜɧɵɯ ɪaɛoɬ” ɢ “Cɩɟɰɢaɥɶɧɵɯ ɦɟɪoɩɪɢɹɬɢɣ ɩo ɜɟɞɟɧɢɸ ɝoɪɧɵɯ ɪaɛoɬ 
ɜ ɭcɥoɜɢɹɯ “ɝaɡoɜoɝo ɪɟɠɢɦa” ɧa ɩoɞɡɟɦɧɵɯ ɪɭɞɧɢɤaɯ ɁɎ OAO “ȽɆɄ “ɇoɪɢɥɶcɤɢɣ 
ɧɢɤɟɥɶ”. (2005 ɝ.) 

Ɋɭɞɧɢɤ ɪaɛoɬaɟɬ ɧa ɢɧɞɢɜɢɞɭaɥɶɧoɦ ɝaɡoɜoɦ ɪɟɠɢɦɟ, ɩoɷɬoɦɭ ɩɪɢ ɜɟɞɟɧɢɢ 
ɛɭɪoɜɡɪɵɜɧɵɯ ɪaɛoɬ ɬɪɟɛɭɟɬcɹ ɜɵɩoɥɧɟɧɢɟ ɞoɩoɥɧɢɬɟɥɶɧɵɯ ɦɟɪoɩɪɢɹɬɢɣ: 

a) ɜɡɪɵɜaɧɢɟ ɩɪɢ ɩoɦoɳɢ ɷɥɟɤɬɪoɞɟɬoɧaɬoɪoɜ c ɩɪɢɦɟɧɟɧɢɟɦ ɜɡɪɵɜɧɵɯ 
ɦaɲɢɧoɤ ɢ ɤoɧɬɪoɥɶɧo-ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛoɪoɜ, ɞoɩɭɳɟɧɧɵɯ ɤ ɩɪɢɦɟɧɟɧɢɸ 
Ɋocɬɟɯɧaɞɡoɪoɦ; 

ɛ) ɩɪɢɦɟɧɟɧɢɟ ɜɡɪɵɜɱaɬɵɯ ɜɟɳɟcɬɜ ɢ cɪɟɞcɬɜ ɜɡɪɵɜaɧɢɹ ɞoɩɭɳɟɧɧɵɯ 
Ɋocɬɟɯɧaɞɡoɪoɦ; 

ɜ) ɩɪɢɦɟɧɟɧɢɟ ɜoɞoɪacɩɵɥɢɬɟɥɶɧɵɯ ɡaɜɟc ɢ ɜoɞɹɧoɣ ɡaɛoɣɤɢ; 
ɝ) ɡaɦɟɪ coɞɟɪɠaɧɢɹ ɝaɡa ɦɟɬaɧa ɧɟɩocɪɟɞcɬɜɟɧɧo ɩɟɪɟɞ ɡaɪɹɠaɧɢɟɦ ɲɩɭɪoɜ 

(cɤɜaɠɢɧ), ɩɟɪɟɞ ɤaɠɞɵɦ ɜɡɪɵɜaɧɢɟɦ ɡaɪɹɞoɜ ɢ ɩɪɢ ocɦoɬɪɟ ɡaɛoɹ; 
Ⱦɥɹ ɩɪoɮɢɥaɤɬɢɱɟcɤoɝo ɪɟɦoɧɬa ɛɭɪoɜoɝo ɢ ɡaɪɹɞɧoɝo oɛoɪɭɞoɜaɧɢɹ 

ɩɪɟɞɭcɦoɬɪɟɧɵ cɩɟɰɢaɥɶɧɵɟ ɤaɦɟɪɵ, ɤoɬoɪɵɟ ɡaɤɪɟɩɥɟɧɵ ɧɟcɝoɪaɟɦoɣ ɤɪɟɩɶɸ, 
oɛoɪɭɞoɜaɧɵ ɦɟɬaɥɥɢɱɟcɤɢɦɢ ɞɜɟɪɹɦɢ ɢ ɭɤoɦɩɥɟɤɬoɜaɧɵ cɪɟɞcɬɜaɦɢ 
ɩoɠaɪoɬɭɲɟɧɢɹ. 

 
7.2.9 ɉɪoɬɢɜoɩoɠaɪɧaɹ ɡaɳɢɬa ɩoɞɡɟɦɧɵɯ ɝoɪɧɵɯ ɜɵɪaɛoɬoɤ ɢ 

ɤaɦɟɪ, ɜ ɤoɬoɪɵɯ ɩɪoɢɡɜoɞɢɬcɹ ɷɤcɩɥɭaɬaɰɢɹ ɢ oɛcɥɭɠɢɜaɧɢɟ ɞɢɡɟɥɶɧoɝo 
oɛoɪɭɞoɜaɧɢɹ 

 
ɉɪoɬɢɜoɩoɠaɪɧaɹ ɡaɳɢɬa ɩoɞɡɟɦɧɵɯ ɝoɪɧɵɯ ɜɵɪaɛoɬoɤ, ɜ ɤoɬoɪɵɯ 

ɩɪoɢɡɜoɞɢɬcɹ ɷɤcɩɥɭaɬaɰɢɹ caɦoɯoɞɧoɝo ɞɢɡɟɥɶɧoɝo oɛoɪɭɞoɜaɧɢɹ ɢ ɩɭɧɤɬoɜ 
oɛcɥɭɠɢɜaɧɢɹ caɦoɯoɞɧɵɯ ɦaɲɢɧ, ɜɵɩoɥɧɹɟɬcɹ ɜ cooɬɜɟɬcɬɜɢɢ c ɬɪɟɛoɜaɧɢɹɦɢ  

 
“ɂɧcɬɪɭɤɰɢɢ ɩo ɛɟɡoɩacɧoɦɭ ɩɪɢɦɟɧɟɧɢɸ caɦoɯoɞɧoɝo (ɧɟɪɟɥɶcoɜoɝo) 
oɛoɪɭɞoɜaɧɢɹ ɜ ɩoɞɡɟɦɧɵɯ ɪɭɞɧɢɤaɯ” ɢ “Cɩɟɰɢaɥɶɧɵɯ ɦɟɪoɩɪɢɹɬɢɣ ɩo ɜɟɞɟɧɢɸ 
ɝoɪɧɵɯ ɪaɛoɬ ɜ ɭcɥoɜɢɹɯ “ɝaɡoɜoɝo ɪɟɠɢɦa” ɧa ɩoɞɡɟɦɧɵɯ ɪɭɞɧɢɤaɯ ɁɎ OAO 
“ȽɆɄ “ɇoɪɢɥɶcɤɢɣ ɧɢɤɟɥɶ”. 
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ɉɪɢ ɷɤcɩɥɭaɬaɰɢɢ caɦoɯoɞɧoɝo ɞɢɡɟɥɶɧoɝo oɛoɪɭɞoɜaɧɢɹ ɧɟoɛɯoɞɢɦo ɬaɤɠɟ 
coɛɥɸɞaɬɶ “ȼɪɟɦɟɧɧɵɟ ɦɟɬoɞɢɱɟcɤɢɟ ɭɤaɡaɧɢɹ ɩo ɤoɧɬɪoɥɸ ɡa ɷɤcɩɥɭaɬaɰɢɟɣ 
ɞɢɡɟɥɶɧɵɯ ɞɜɢɝaɬɟɥɟɣ ɢ cɢcɬɟɦ oɱɢcɬɤɢ oɬɪaɛoɬaɧɧɵɯ ɝaɡoɜ ɝoɪɧɵɯ ɦaɲɢɧ ɧa 
ɤaɪɶɟɪaɯ ɢ ɩoɞɡɟɦɧɵɯ ɪɭɞɧɢɤaɯ ɰɜɟɬɧoɣ ɦɟɬaɥɥɭɪɝɢɢ CCCɊ”, ɭɬɜɟɪɠɞɟɧɧɵɟ ɆɐɆ 
CCCɊ 02.01.84: 

- ɜ ɩɭɧɤɬaɯ oɛcɥɭɠɢɜaɧɢɹ ɦaɲɢɧ ɡaɩɪɟɳaɟɬcɹ ɩɪɢɦɟɧɟɧɢɟ oɬɤɪɵɬoɝo oɝɧɹ, 
ɜɵɜɟɲɢɜaɸɬcɹ ɩɥaɤaɬɵ c ɧaɞɩɢcɶɸ “Ʉɭɪɢɬɶ ɢ ɩoɥɶɡoɜaɬɶcɹ oɬɤɪɵɬɵɦ oɝɧɟɦ 
ɡaɩɪɟɳaɟɬcɹ”; 

- ɤoɦɩɥɟɤɬoɜaɧɢɟ ɩɪoɬɢɜoɩoɠaɪɧɵɦɢ cɪɟɞcɬɜaɦɢ ɢ ɦaɬɟɪɢaɥaɦɢ ɩɪoɜoɞɢɬcɹ ɜ 
cooɬɜɟɬcɬɜɢɢ c ɩɪoɟɤɬoɦ; 

- ɡaɩɪɟɳaɟɬcɹ ɯɪaɧɢɬɶ ɜ ɤaɦɟɪaɯ ɩocɬoɪoɧɧɟɟ oɛoɪɭɞoɜaɧɢɟ, ɦaɬɟɪɢaɥɵ ɢ 
ɩɪɟɞɦɟɬɵ, ɧɟ oɬɧocɹɳɢɟcɹ ɤ ɧaɡɧaɱɟɧɢɸ ɞaɧɧɵɯ ɤaɦɟɪ; 

- ɡaɩɪaɜɤa ɦaɲɢɧ ɬoɩɥɢɜoɦ, ɦacɥoɦ ɞoɥɠɧa ɩɪoɢɡɜoɞɢɬɶcɹ ɧa cɤɥaɞɟ ȽCɆ ɢɥɢ 
c ɩoɦoɳɶɸ caɦoɯoɞɧoɣ ɦaɲɢɧɵ (aɜɬoɡaɩɪaɜɳɢɤa); 

- ɤaɠɞaɹ caɦoɯoɞɧaɹ ɞɢɡɟɥɶɧaɹ ɦaɲɢɧa ocɧaɳaɟɬcɹ ɢɧɞɢɜɢɞɭaɥɶɧoɣ 
cɬaɰɢoɧaɪɧoɣ aɜɬoɧoɦɧoɣ ɭcɬaɧoɜɤoɣ ɩoɠaɪoɬɭɲɟɧɢɹ; 

- cɥɢɜ ɦacɟɥ, ɝoɪɸɱɢɯ ɠɢɞɤocɬɟɣ ɧa ɩoɱɜɭ ɜ ɩoɞɡɟɦɧɵɯ ɜɵɪaɛoɬɤaɯ ɧɟ 
ɞoɩɭcɤaɟɬcɹ. Oɛɬɢɪoɱɧɵɟ ɦaɬɟɪɢaɥɵ (ɩaɤɥɹ, ɤoɧɰɵ ɢ ɬ.ɩ.) ɞoɥɠɧɵ ɯɪaɧɢɬɶcɹ ɜ 
ɦɟɬaɥɥɢɱɟcɤɢɯ ɩɥoɬɧo ɡaɤɪɵɜaɸɳɢɯcɹ ɹɳɢɤaɯ, ɧɟ ɛoɥɟɟ 20 ɤɝ ɜ ɤaɠɞoɦ ɹɳɢɤɟ. 
ɂcɩoɥɶɡoɜaɧɧɵɟ ɩɪoɬɢɪoɱɧɵɟ ɦaɬɟɪɢaɥɵ ɞoɥɠɧɵ coɛɢɪaɬɶcɹ ɜ ɩɥoɬɧo 
ɡaɤɪɵɜaɸɳɢɣcɹ ɦɟɬaɥɥɢɱɟcɤɢɣ ɹɳɢɤ ɢ ɟɠɟcɭɬoɱɧo ɜɵɞaɜaɬɶcɹ ɧa ɩoɜɟɪɯɧocɬɶ. 

ɇa ɩɪɢɦɟɧɟɧɢɟ ɜ ɲaɯɬɟ ɤaɠɞoɝo ɬɢɩa (ɦaɪɤɢ) ɦaɲɢɧ c ɞɜɢɝaɬɟɥɹɦɢ 
ɜɧɭɬɪɟɧɧɟɝo cɝoɪaɧɢɹ ɞoɥɠɧo ɛɵɬɶ ɩoɥɭɱɟɧo ɪaɡɪɟɲɟɧɢɟ ɦɟcɬɧɵɯ oɪɝaɧoɜ 
Ɋocɬɟɯɧaɞɡoɪa. 

Ʉaɠɞaɹ caɦoɯoɞɧaɹ ɦaɲɢɧa c ɞɜɢɝaɬɟɥɟɦ ɜɧɭɬɪɟɧɧɟɝo cɝoɪaɧɢɹ ɞoɥɠɧa ɛɵɬɶ 
oɛɟcɩɟɱɟɧa cɬaɰɢoɧaɪɧoɣ aɜɬoɧoɦɧoɣ ɭcɬaɧoɜɤoɣ ɩoɠaɪoɬɭɲɟɧɢɹ. 

 
7.2.10 Ʉoɧɬɪoɥɶ ɡa cocɬoɹɧɢɟɦ ɜɟɧɬɢɥɹɰɢɢ ɧa ɲaɯɬɟ 

 
ȼoɡɦoɠɧocɬɶ ocɭɳɟcɬɜɥɟɧɢɹ ɜɟɧɬɢɥɹɰɢoɧɧɵɯ ɦaɧɟɜɪoɜ, ɪɟɜɟɪcɢɪoɜaɧɢɹ 

ɜɟɧɬɢɥɹɰɢoɧɧoɣ cɬɪɭɢ ɢ cɟɤɰɢoɧɢɪoɜaɧɢɹ ɝoɪɧɵɯ ɜɵɪaɛoɬoɤ ɩɪɢ ɜoɡɧɢɤɧoɜɟɧɢɢ 
ɩoɠaɪa. 

ɗɬɢ ɦɟɪoɩɪɢɹɬɢɹ ɞoɥɠɧɵ ocɭɳɟcɬɜɥɹɬɶcɹ ɜ cooɬɜɟɬcɬɜɢɢ c “ɂɧcɬɪɭɤɰɢɟɣ ɩo 
cocɬaɜɥɟɧɢɸ ɩɥaɧoɜ ɥɢɤɜɢɞaɰɢɢ aɜaɪɢɣ” 

ȼ oɩɟɪaɬɢɜɧoɣ ɱacɬɢ ɩɥaɧa ɥɢɤɜɢɞaɰɢɢ aɜaɪɢɣ ɞoɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭcɦoɬɪɟɧɵ: 
1.  Cɩocoɛɵ oɩoɜɟɳɟɧɢɹ oɛ aɜaɪɢɢ ɜcɟɯ ɢɥɢ oɬɞɟɥɶɧɵɯ ɭɱacɬɤoɜ ɢ ɪaɛoɱɢɯ 

ɦɟcɬ, ɩɭɬɢ ɜɵɜoɞa ɥɸɞɟɣ ɢɡ aɜaɪɢɣɧɵɯ ɭɱacɬɤoɜ ɢ ɢɡ ɲaɯɬɵ, ɞɟɣcɬɜɢɹ ɥɢɰ ɧaɞɡoɪa, 
oɬɜɟɬcɬɜɟɧɧɵɯ ɡa  ɜɵɜoɞ ɥɸɞɟɣ ɢ ɡa ocɭɳɟcɬɜɥɟɧɢɟ ɬɟɯɧɢɱɟcɤɢɯ ɦɟɪ ɩo 
ɥɢɤɜɢɞaɰɢɢ aɜaɪɢɣ, ɜɵɡoɜ ɝoɪɧocɩacaɬɟɥɶɧoɣ ɱacɬɢ ɢ ɩɭɬɢ cɥɟɞoɜaɧɢɹ oɬɞɟɥɟɧɢɣ 
ȼȽCɑ ɞɥɹ cɩacɟɧɢɹ ɥɸɞɟɣ ɢ ɥɢɤɜɢɞaɰɢɢ aɜaɪɢɣ; 

2. ȼɟɧɬɢɥɹɰɢoɧɧɵɟ ɪɟɠɢɦɵ, oɛɟcɩɟɱɢɜaɸɳɢɟ ɛɟɡoɩacɧɵɣ ɜɵɯoɞ ɥɸɞɟɣ ɢɡ 
aɜaɪɢɣɧoɝo ɭɱacɬɤa ɢ ɢɡ ɲaɯɬɵ ɢ ɛɟɡoɩacɧoɟ ɩɟɪɟɞɜɢɠɟɧɢɟ oɬɞɟɥɟɧɢɣ ȼȽCɑ ɤ 
ɦɟcɬɭ aɜaɪɢɣ, a ɬaɤɠɟ ɢcɩoɥɶɡoɜaɧɢɟ ɜɟɧɬɢɥɹɰɢoɧɧɵɯ ɭcɬɪoɣcɬɜ ɞɥɹ 
ocɭɳɟcɬɜɥɟɧɢɹ ɜɵɛɪaɧɧoɝo ɜɟɧɬɢɥɹɰɢoɧɧoɝo ɪɟɠɢɦa. Ɇaɪɲɪɭɬɵ ɜɵɜoɞa ɥɸɞɟɣ 
ɞoɥɠɧɵ oɩɪɟɞɟɥɹɬɶcɹ, ɢcɯoɞɹ ɢɡ ɞaɧɧɵɯ aɷɪoɞɢɧaɦɢɱɟcɤɢɯ cɴɟɦoɤ, ɩɪoɜɟɞɟɧɧɵɯ 
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cooɬɜɟɬcɬɜɭɸɳɢɦɢ cɥɭɠɛaɦɢ ɩɪɢ ɧoɪɦaɥɶɧoɦ ɢ ɪɟɜɟɪcɢɜɧoɦ ɜɟɧɬɢɥɹɰɢoɧɧoɦ 
ɪɟɠɢɦaɯ, ɩo ɩoɡɢɰɢɹɦ, ɩɪɟɞɭcɦoɬɪɟɧɧɵɦ ɩɥaɧoɦ ɥɢɤɜɢɞaɰɢɢ aɜaɪɢɣ; 

3. ɂcɩoɥɶɡoɜaɧɢɟ ɩoɞɡɟɦɧoɝo ɬɪaɧcɩoɪɬa ɞɥɹ ɛɵcɬɪoɝo ɭɞaɥɟɧɢɹ ɥɸɞɟɣ ɢɡ 
aɜaɪɢɣɧoɝo ɭɱacɬɤa, ɢɡ ɲaɯɬɵ ɢ ɞɥɹ ɞocɬaɜɤɢ oɬɞɟɥɟɧɢɣ ȼȽCɑ ɤ ɦɟcɬɭ aɜaɪɢɣ; 

4. ɉɪɟɤɪaɳɟɧɢɟ ɩoɞaɱɢ ɷɥɟɤɬɪoɷɧɟɪɝɢɢ ɧa aɜaɪɢɣɧɵɣ ɭɱacɬoɤ ɢɥɢ ɲaɯɬɭ; 
5. ɂcɩoɥɶɡoɜaɧɢɟ ɤoɦɩɪɟccoɪɧoɣ cɬaɧɰɢɢ ɞɥɹ ɩoɞaɱɢ cɠaɬoɝo ɜoɡɞɭɯa ɜ 

ɬɭɩɢɤoɜɵɟ ɜɵɪaɛoɬɤɢ ɜ ɧaɱaɥɶɧɵɣ ɩɟɪɢoɞ aɜaɪɢɣ; 
6. ɇaɡɧaɱɟɧɢɟ ɥɢɰ, oɬɜɟɬcɬɜɟɧɧɵɯ ɡa ɜɵɩoɥɧɟɧɢɟ oɬɞɟɥɶɧɵɯ ɦɟɪoɩɪɢɹɬɢɣ, ɢ 

ɪaccɬaɧoɜɤa ɩocɬoɜ ɛɟɡoɩacɧocɬɢ; 
7. Ɋɟɠɢɦ ɪaɛoɬɵ ɜɟɧɬɢɥɹɬoɪoɜ ɦɟcɬɧoɝo ɩɪoɜɟɬɪɢɜaɧɢɹ c ɭɱɟɬoɦ ɤoɧɤɪɟɬɧɵɯ 

ɭcɥoɜɢɣ; 
8. Ɇɟcɬoɧaɯoɠɞɟɧɢɟ ɤoɦaɧɞɧoɝo ɩɭɧɤɬa, ɜ ɬoɦ ɱɢcɥɟ ɞo ɩɪɢɛɵɬɢɹ ɝɥaɜɧoɝo 

ɢɧɠɟɧɟɪa ɪɭɞɧɢɤa; 
9. ȼɪɟɦɹ ɩɪɢɛɵɬɢɹ oɬɞɟɥɟɧɢɣ ȼȽCɑ ɢɡ ɦɟcɬ ɪacɩoɥoɠɟɧɢɹ ɧa ɪɭɞɧɢɤ. 
 
ȼɵɜoɞ ɥɸɞɟɣ ɢɡ aɜaɪɢɣɧɵɯ ɭɱacɬɤoɜ ɧɟoɛɯoɞɢɦo ɩɪɟɞɭcɦaɬɪɢɜaɬɶ ɩo 

ɤɪaɬɱaɣɲɟɦɭ ɩɭɬɢ ɧa ɩoɜɟɪɯɧocɬɶ ɢɥɢ ɜ ɜɵɪaɛoɬɤɢ co cɜɟɠɟɣ cɬɪɭɟɣ ɜoɡɞɭɯa. 
ɂɡ ɜɵɪaɛoɬoɤ, ɪacɩoɥoɠɟɧɧɵɯ ɞo oɱaɝa ɩoɠaɪa, ɥɸɞɟɣ cɥɟɞɭɟɬ ɜɵɜoɞɢɬɶ 

ɧaɜcɬɪɟɱɭ cɜɟɠɟɣ cɬɪɭɟ ɤ ɜɵɯoɞɭ ɧa ɩoɜɟɪɯɧocɬɶ. 
ɂɡ ɜɵɪaɛoɬoɤ, ɪacɩoɥoɠɟɧɧɵɯ ɡa oɱaɝoɦ ɩoɠaɪa, ɥɸɞɟɣ cɥɟɞɭɟɬ ɜɵɜoɞɢɬɶ ɜ 

caɦocɩacaɬɟɥɹɯ ɤɪaɬɱaɣɲɢɦ ɩɭɬɟɦ ɜ ɜɵɪaɛoɬɤɢ co cɜɟɠɟɣ cɬɪɭɟɣ ɜoɡɞɭɯa ɢ ɞaɥɟɟ 
ɧa ɩoɜɟɪɯɧocɬɶ. 

ȼ ɤaɱɟcɬɜɟ ɦɟɪ ɡaɳɢɬɵ oɬ ɹɞoɜɢɬɵɯ ɝaɡoɜ ɥɸɞɟɣ, ɧɟ ɢɦɟɸɳɢɯ ɜoɡɦoɠɧocɬɢ 
ɜɵɣɬɢ ɧa cɜɟɠɭɸ cɬɪɭɸ ɜoɡɞɭɯa ɡa ɜɪɟɦɹ ɡaɳɢɬɧoɝo ɞɟɣcɬɜɢɹ caɦocɩacaɬɟɥɟɣ, 
ɦoɝɭɬ ɛɵɬɶ ɢcɩoɥɶɡoɜaɧɵ ɤaɦɟɪɵ aɜaɪɢɣɧoɝo ɜoɡɞɭɯocɧaɛɠɟɧɢɹ (ɄAȼC), ɜ 
ɤoɬoɪɵɯ ocɭɳɟcɬɜɥɹɟɬcɹ ɩɟɪɟɤɥɸɱɟɧɢɟ ɜ ɧoɜɵɟ caɦocɩacaɬɟɥɢ, a ɬaɤɠɟ ɤaɦɟɪɵ-
ɭɛɟɠɢɳa. 

ɉɪɢ ɩoɠaɪaɯ, ɜɡɪɵɜaɯ ɝaɡa ɢɥɢ ɩɵɥɢ ɢ ɜɧɟɡaɩɧɵɯ ɜɵɛɪocaɯ ɝaɡa, ɩɪoɪɵɜɟ ɜ 
ɝoɪɧɵɟ ɜɵɪaɛoɬɤɢ ɜoɞɵ ɞoɥɠɟɧ ɩɪɟɞɭcɦaɬɪɢɜaɬɶcɹ ɜɵɜoɞ ɥɸɞɟɣ ɢɡ ɲaɯɬɵ ɧa 
ɩoɜɟɪɯɧocɬɶ. 

ɉɪɢ ɩoɠaɪɟ ɜ ɤoɩɪɟ ɢ cɬɜoɥɟ ɤɥɟɬɢ ɷɬoɝo cɬɜoɥa ɧɟoɛɯoɞɢɦo ɭcɬaɧaɜɥɢɜaɬɶ ɧa 
ɤɭɥaɤɢ, a cɤɢɩɵ - ɜ ɪaɡɝɪɭɡoɱɧɵɯ ɤɪɢɜɵɯ. 

ɉɪɢ aɜaɪɢɹɯ, ɢɦɟɸɳɢɯ ɦɟcɬɧɵɣ ɯaɪaɤɬɟɪ, ɜɵɜoɞ ɥɸɞɟɣ ɞoɥɠɟɧ 
ɩɪɟɞɭcɦaɬɪɢɜaɬɶcɹ ɬoɥɶɤo ɢɡ aɜaɪɢɣɧoɝo ɢ ɭɝɪoɠaɟɦoɝo ɭɱacɬɤoɜ. 

ɍcɬaɧaɜɥɢɜaɟɦɵɣ ɜɟɧɬɢɥɹɰɢoɧɧɵɣ ɪɟɠɢɦ ɢ ɜɵɛɢɪaɟɦɵɟ ɩɭɬɢ ɜɵɜoɞa ɥɸɞɟɣ 
ɢɡ aɜaɪɢɣɧɵɯ ɭɱacɬɤoɜ ɞoɥɠɧɵ ɩo ɜoɡɦoɠɧocɬɢ oɛɟcɩɟɱɢɜaɬɶ ɜɵɜoɞ ɥɸɞɟɣ ɩo 
ɧɟɡaɝaɡoɜaɧɧɵɦ ɜɵɪaɛoɬɤaɦ. 

ȼ ɩɥaɧaɯ ɥɢɤɜɢɞaɰɢɢ aɜaɪɢɣ ɜ ɡaɜɢcɢɦocɬɢ oɬ ɦɟcɬa ɜoɡɧɢɤɧoɜɟɧɢɹ ɩoɠaɪa, 
ɜɡɪɵɜa ɝaɡa ɢɥɢ ɩɵɥɢ, ɜɧɟɡaɩɧoɝo ɜɵɞɟɥɟɧɢɹ ɝaɡoɜ ɦoɝɭɬ ɩɪɟɞɭcɦaɬɪɢɜaɬɶcɹ 
ɪaɡɥɢɱɧɵɟ aɜaɪɢɣɧɵɟ ɜɟɧɬɢɥɹɰɢoɧɧɵɟ ɪɟɠɢɦɵ: ɧoɪɦaɥɶɧɵɣ - cɭɳɟcɬɜoɜaɜɲɢɣ ɞo 
aɜaɪɢɢ, ɪɟɜɟɪcɢɜɧɵɣ -c oɩɪoɤɢɞɵɜaɧɢɟɦ cɬɪɭɢ ɩo ɜcɟɣ ɲaɯɬɟ ɢɥɢ oɬɞɟɥɶɧɵɦ ɟɟ 
ɭɱacɬɤaɦ. 

ɉɪɢ ɜɡɪɵɜaɯ ɝaɡa ɢ ɩɵɥɢ, ɜɧɟɡaɩɧɵɯ ɜɵɞɟɥɟɧɢɹɯ ɝaɡoɜ ɧɟoɛɯoɞɢɦo coɯɪaɧɹɬɶ 
cɭɳɟcɬɜoɜaɜɲɟɟ ɞo aɜaɪɢɢ ɧaɩɪaɜɥɟɧɢɟ ɜɟɧɬɢɥɹɰɢoɧɧoɣ cɬɪɭɢ ɢ ɩɪɟɞɭcɦaɬɪɢɜaɬɶ 
cɩocoɛɵ ɭɜɟɥɢɱɟɧɢɹ ɩoɞaɱɢ ɜoɡɞɭɯa ɧa aɜaɪɢɣɧɵɟ ɭɱacɬɤɢ. 
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ɉɪɢ ɩoɠaɪaɯ ɜ ɜɟɪɬɢɤaɥɶɧɵɯ ɢɥɢ ɧaɤɥoɧɧɵɯ ɜɵɪaɛoɬɤaɯ, coɟɞɢɧɹɸɳɢɯ 
ɝoɪɢɡoɧɬɵ ɲaɯɬɵ, ɞoɥɠɟɧ ɛɵɬɶ ɩɪɟɞɭcɦoɬɪɟɧ ɬoɬ ɪɟɠɢɦ ɩɪoɜɟɬɪɢɜaɧɢɹ, ɤoɬoɪɵɣ 
ɭcɬaɧaɜɥɢɜaɟɬcɹ ɩɪɢ ɩoɠaɪɟ ɜ ɦɟcɬɟ coɩɪɹɠɟɧɢɹ ɞaɧɧoɣ ɜɵɪaɛoɬɤɢ c ɜɟɪɯɧɢɦ 
ɝoɪɢɡoɧɬoɦ. 

ɉɪɢ ɭcɬaɧoɜɥɟɧɢɢ ɜɟɧɬɢɥɹɰɢoɧɧoɝo ɪɟɠɢɦa ɧɟoɛɯoɞɢɦo ɩɪɟɞɭcɦaɬɪɢɜaɬɶ: 
1. ɉoɪɹɞoɤ ɢcɩoɥɶɡoɜaɧɢɹ ɜɟɧɬɢɥɹɰɢoɧɧɵɯ ɭcɬɪoɣcɬɜ, ɜɟɧɬɢɥɹɰɢoɧɧɵɯ ɢ 

ɩɪoɬɢɜoɩoɠaɪɧɵɯ ɞɜɟɪɟɣ, ɩɟɪɟɦɵɱɟɤ, ɥɹɞ ɧa cɬɜoɥaɯ, ɲɭɪɮaɯ, a ɬaɤɠɟ ɪɟɠɢɦ 
ɪaɛoɬɵ ɜɟɧɬɢɥɹɬoɪoɜ ɦɟcɬɧoɝo ɩɪoɜɟɬɪɢɜaɧɢɹ ɩɪɢ ɩoɠaɪaɯ ɜ ɝɥɭɯɢɯ ɡaɛoɹɯ ɢ ɬ.ɞ. 

2. ɇaɡɧaɱɟɧɢɟ ɥɢɰ, ocɭɳɟcɬɜɥɹɸɳɢɯ oɬɤɪɵɜaɧɢɟ ɢɥɢ ɡaɤɪɵɜaɧɢɟ ɞɜɟɪɟɣ, ɥɹɞ, 
ɲɢɛɟɪoɜ ɜ ɜɟɧɬɢɥɹɰɢoɧɧɵɯ ɤaɧaɥaɯ. 

ȼɵɡoɜ ɩoɞɪaɡɞɟɥɟɧɢɣ ȼȽCɑ ɧɟoɛɯoɞɢɦo ɩɪɟɞɭcɦaɬɪɢɜaɬɶ ɩɪɢ ɜcɟɯ ɜɢɞaɯ 
aɜaɪɢɣ, ɤoɝɞa ɬɪɟɛɭɟɬcɹ oɤaɡaɧɢɟ ɩoɦoɳɢ ɥɸɞɹɦ, ɢ ɞɥɹ ɜɟɞɟɧɢɹ ɪaɛoɬ, ɬɪɟɛɭɸɳɢɯ 
cooɬɜɟɬcɬɜɭɸɳɟɝo ɝoɪɧocɩacaɬɟɥɶɧoɝo oɛoɪɭɞoɜaɧɢɹ. ɉɪɢ ɩoɠaɪaɯ ɜ cɬɜoɥaɯ, 
ɲɭɪɮaɯ ɢ ɞɪɭɝɢɯ ɜɵɪaɛoɬɤaɯ, ɢɦɟɸɳɢɯ ɜɵɯoɞ ɧa ɩoɜɟɪɯɧocɬɶ, ɧɟoɛɯoɞɢɦo 
ɩɪɟɞɭcɦaɬɪɢɜaɬɶ oɞɧoɜɪɟɦɟɧɧɵɣ ɜɵɡoɜ ɩoɞɪaɡɞɟɥɟɧɢɹ ɩɪoɬɢɜoɩoɠaɪɧoɣ cɥɭɠɛɵ. 
ɂcɩoɥɶɡoɜaɧɢɟ ɥɢɰ ɷɬoɣ cɥɭɠɛɵ ɜ ɩoɞɡɟɦɧɵɯ ɜɵɪaɛoɬɤaɯ ɧɟ ɞoɩɭcɤaɟɬcɹ. 

Ʉoɧɬɪoɥɶ ɤoɥɢɱɟcɬɜa ɲaɯɬɧoɝo ɜoɡɞɭɯa ɜ ɡaɛoɹɯ ɧa ɪaɛoɱɢɯ ɦɟcɬaɯ 
ocɭɳɟcɬɜɥɹɟɬcɹ ɢɧcɬɪɭɦɟɧɬaɥɶɧɵɦ ɡaɦɟɪoɦ ɜɟɧɬɢɥɹɰɢoɧɧoɣ cɥɭɠɛɵ ɪɭɞɧɢɤa. 

Ⱦɥɹ oɩɪɟɞɟɥɟɧɢɹ ɤoɥɢɱɟcɬɜa ɢ cocɬaɜa ɜoɡɞɭɯa ɜ ɜɵɪaɛoɬɤaɯ ɧa ɪɭɞɧɢɤɟ ɞoɥɠɧa 
ɛɵɬɶ cɥɟɞɭɸɳaɹ aɩɩaɪaɬɭɪa: aɧɟɦoɦɟɬɪɵ, cɟɤɭɧɞoɦɟɪɵ, ɩɵɥɟɦɟɪɵ ɢ ɷɤcɩɪɟcc-
aɩɩaɪaɬɭɪa ɞɥɹ oɩɪɟɞɟɥɟɧɢɹ coɞɟɪɠaɧɢɹ ɜ ɜoɡɞɭɯɟ ɭɝɥɟɤɢcɥoɝo ɝaɡa, cɟɪɧɢcɬɵɯ 
coɟɞɢɧɟɧɢɣ, oɤɢcɢ ɭɝɥɟɪoɞa ɢ oɤɢcɥoɜ aɡoɬa. 

ɇɟ ɪɟɠɟ oɞɧoɝo ɪaɡa ɜ ɦɟcɹɰ ɪɟcɩɢɪaɬoɪɳɢɤɢ ȼȽCɑ ɩɪoɢɡɜoɞɹɬ oɬɛoɪ ɩɪoɛ 
ɪɭɞɧɢɱɧoɝo ɜoɡɞɭɯa ɞɥɹ ɥaɛoɪaɬoɪɧoɝo aɧaɥɢɡa coɞɟɪɠaɧɢɹ Cɇ4, CO, CO2, O2 ɢ 
oɤɢcɥoɜ aɡoɬa. 

 
7.2.11 Oɛɭɱɟɧɢɟ ɥɸɞɟɣ, ɪaɛoɬaɸɳɢɯ ɧa ɪɭɞɧɢɤɟ, ɭɦɟɧɢɸ ɩoɥɶɡoɜaɬɶcɹ 

cɪɟɞcɬɜaɦɢ ɩoɠaɪoɬɭɲɟɧɢɹ 
 
ȼcɟ ɜɧoɜɶ ɩocɬɭɩaɸɳɢɟ ɧa ɪɭɞɧɢɤ ɥɢɰa ɩɪoɯoɞɹɬ ɩɪɟɞɜaɪɢɬɟɥɶɧoɟ oɛɭɱɟɧɢɟ 

ɩo ɩɪaɜɢɥaɦ ɬɟɯɧɢɤɢ ɛɟɡoɩacɧocɬɢ. 
Ɋɟɤoɦɟɧɞɭɟɬcɹ ɤɭɪc ɬɟɯɧɢɱɟcɤoɝo oɛɭɱɟɧɢɹ ɩo ɬɟɦɟ “ɉɪoɬɢɜoɩoɠaɪɧɵɟ 

ɦɟɪoɩɪɢɹɬɢɹ, ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɢ ɬɭɲɟɧɢɟ ɪɭɞɧɢɱɧɵɯ ɩoɠaɪoɜ” - ɩɥaɧɢɪoɜaɬɶ ɧɟ 
ɦɟɧɟɟ ɱɟɬɵɪɟɯ ɱacoɜ. 

 
 
ɉɪaɤɬɢɱɟcɤoɟ oɛɭɱɟɧɢɟ ɩo ɬɟɯɧɢɤɟ ɛɟɡoɩacɧocɬɢ ɪaɛoɱɢɯ, ɩocɬɭɩaɸɳɢɯ ɧa 

ɪɭɞɧɢɤ ɢ ɩɟɪɟɜoɞɢɦɵɯ c ɪaɛoɬɵ ɩo oɞɧoɣ ɩɪoɮɟccɢɢ ɧa ɞɪɭɝɭɸ, ɩɪoɢɡɜoɞɢɬcɹ ɩɪɢ 
ɭɱɟɛɧoɦ ɩɭɧɤɬɟ c oɬɪɵɜoɦ oɬ ɩɪoɢɡɜoɞcɬɜa ɢ c oɛɹɡaɬɟɥɶɧoɣ cɞaɱɟɣ ɷɤɡaɦɟɧoɜ ɜ 
ɤoɦɢccɢɢ ɩoɞ ɩɪɟɞcɟɞaɬɟɥɶcɬɜoɦ ɝɥaɜɧoɝo ɢɧɠɟɧɟɪa ɪɭɞɧɢɤa. 

ȼcɟɦ ɪaɛoɱɢɦ ɩoɞ ɥɢɱɧɭɸ ɪacɩɢcɤɭ aɞɦɢɧɢcɬɪaɰɢɟɣ ɜɵɞaɸɬcɹ ɢɧcɬɪɭɤɰɢɢ ɩo 
ɛɟɡoɩacɧɵɦ ɦɟɬoɞaɦ ɪaɛoɬ ɩo ɢɯ ɩɪoɮɟccɢɹɦ. Ʉaɠɞoɟ ɩoɥɭɝoɞɢɟ ɪaɛoɱɢɟ oɛɹɡaɧɵ 
ɩɪoɣɬɢ ɩoɜɬoɪɧɵɣ ɢɧcɬɪɭɤɬaɠ. 
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Oɡɧaɤoɦɥɟɧɢɟ ɪaɛoɱɢɯ c ɩɪaɜɢɥaɦɢ ɥɢɱɧoɝo ɩoɜɟɞɟɧɢɹ ɜo ɜɪɟɦɹ aɜaɪɢɣ, ɜ 
cooɬɜɟɬcɬɜɢɢ c ɩɥaɧoɦ ɥɢɤɜɢɞaɰɢɢ aɜaɪɢɣ ɢ ɩoɥɶɡoɜaɧɢɹ cɪɟɞcɬɜaɦɢ 
ɩoɠaɪoɬɭɲɟɧɢɹ, ɞoɥɠɧɵ ɩɪoɢɡɜoɞɢɬɶ ɧaɱaɥɶɧɢɤɢ ɭɱacɬɤoɜ. 

Ʉɪoɦɟ ɬoɝo, ɪaɛoɱɢɟ, ɪaɛoɬaɸɳɢɟ ɧa oɱɢcɬɧɵɯ ɢ ɩoɞɝoɬoɜɢɬɟɥɶɧɵɯ ɪaɛoɬaɯ, a 
ɬaɤɠɟ ɪaɛoɱɢɟ ɩoɜɟɪɯɧocɬɧoɝo cɤɥaɞa ɪɭɞɵ ɞoɥɠɧɵ ɛɵɬɶ oɡɧaɤoɦɥɟɧɵ c ɦɟɬoɞaɦɢ 
ɪacɩoɡɧaɧɢɹ oɤɢcɥɢɬɟɥɶɧɵɯ ɩɪoɰɟccoɜ ɢ ocɧoɜɧɵɦɢ ɩɪɢɟɦaɦɢ ɛoɪɶɛɵ c ɩoɠaɪaɦɢ 
oɬ caɦoɜoɡɝoɪaɧɢɹ ɪɭɞ. 

 
7.2.12 Ɂaɳɢɬa ɷɥɟɤɬɪɢɱɟcɤɢɯ cɟɬɟɣ oɬ ɩɟɪɟɝɪɭɡoɤ ɢ ɤoɪoɬɤɢɯ 

ɡaɦɵɤaɧɢɣ 
 
Ɂaɳɢɬa ɤaɛɟɥɶɧɵɯ cɟɬɟɣ oɬ ɬoɤoɜ ɤoɪoɬɤoɝo ɡaɦɵɤaɧɢɹ ɢ ɩɟɪɟɝɪɭɡɤɢ ɩoɞɡɟɦɧoɣ 

ɱacɬɢ ɪɭɞɧɢɤa ɧa cɬoɪoɧɟ 0,4 ɤȼ ocɧoɜaɧa ɧa ɩɪɢɧɰɢɩɟ oɬɤɥɸɱɟɧɢɹ ɩoɜɪɟɠɞɟɧɧoɝo 
ɭɱacɬɤa aɜɬoɦaɬaɦɢ ɢ ɩɭcɤaɬɟɥɹɦɢ, oɛoɪɭɞoɜaɧɧɵɦɢ ɪɟɥɟ ɦaɤcɢɦaɥɶɧoɣ ɬoɤoɜoɣ 
ɡaɳɢɬɵ. 

Ɂaɳɢɬa oɬ ɬoɤoɜ ɭɬɟɱɤɢ ɜ cɟɬɹɯ 0,4 ɤȼ ɜɵɩoɥɧɟɧa c ɩoɦoɳɶɸ ɪɟɥɟ ɭɬɟɱɤɢ, 
ɜcɬɪoɟɧɧoɝo ɜ aɜɬoɦaɬɵ ɢ ɩɭcɤaɬɟɥɢ, ɢ ɞɟɣcɬɜɭɸɳɟɝo ɧa oɬɤɥɸɱɟɧɢɟ ɩɪɢ 
cɧɢɠɟɧɢɢ ɭɪoɜɧɹ ɢɡoɥɹɰɢɢ ɜ ɤaɛɟɥɶɧɵɯ cɟɬɹɯ ɧɢɠɟ ɞoɩɭcɬɢɦɵɯ ɡɧaɱɟɧɢɣ. 

C ɰɟɥɶɸ cɧɢɠɟɧɢɹ oɩacɧocɬɢ ɝoɪɟɧɢɹ ɢ ɜɡɪɵɜa ɜ ɩoɞɡɟɦɧɵɯ ɜɵɪaɛoɬɤaɯ 
ɢcɩoɥɶɡɭɟɬcɹ oɛoɪɭɞoɜaɧɢɟ ɜ ɢcɩoɥɧɟɧɢɢ “Ɋȼ”, a ɤaɛɟɥɢ ɩɪɢɧɹɬɵ c ɦɟɞɧɵɦɢ 
ɠɢɥaɦɢ c ɉȼɏ ɢɡoɥɹɰɢɟɣ, ɛɪoɧɢɪoɜaɧɧɵɟ ɜ oɛoɥoɱɤaɯ, ɧɟ ɪacɩɪocɬɪaɧɹɸɳɢɯ 
ɝoɪɟɧɢɟ. 

 
7.2.13 Cɜɹɡɶ, ɩoɠaɪɧaɹ cɢɝɧaɥɢɡaɰɢɹ ɢ aɜɬoɦaɬɢɡɢɪoɜaɧɧaɹ cɢcɬɟɦa 

ɤoɧɬɪoɥɹ ɢ ɭɩɪaɜɥɟɧɢɹ 
 
ȼ ɝoɪɧɵɯ ɜɵɪaɛoɬɤaɯ ɞɥɹ oɩoɜɟɳɟɧɢɹ oɛ aɜaɪɢɢ ɩɪɟɞɭcɦaɬɪɢɜaɸɬcɹ ɪaɡɥɢɱɧɵɟ 

ɜɢɞɵ ɬɟɥɟɮoɧɧoɣ cɜɹɡɢ, cɢcɬɟɦa ɝɪoɦɤoɝoɜoɪɹɳɟɝo oɩoɜɟɳɟɧɢɹ ɤoɦɩɥɟɤca 
“ȾɂCɄ-ɒAɌC”, ɪaɞɢoɮɢɤaɰɢɢ ɢ ɛɟcɩɪoɜoɞɧoɟ aɜaɪɢɣɧoɟ oɩoɜɟɳɟɧɢɟ (CɍȻɊ). 

Ȼɟcɩɪoɜoɞɧoɟ oɩoɜɟɳɟɧɢɟ oɛ aɜaɪɢɢ ɩɪɟɞɭcɦaɬɪɢɜaɟɬcɹ ɧa ɛaɡɟ 
cɩɟɰɢaɥɢɡɢɪoɜaɧɧoɣ ɞɥɢɧɧoɜoɥɧoɜoɣ ɪaɞɢocɢcɬɟɦɵ, ɱɟɪɟɡ oɛɳɟɲaɯɬɧɭɸ 
ɬɟɥɟɮoɧɧɭɸ cɟɬɶ c ɩɭɥɶɬa ɝoɪɧoɝo ɞɢcɩɟɬɱɟɪa ɪɭɞɧɢɤa ɢ ɩɪɟɞɧaɡɧaɱɟɧa ɞɥɹ 
ɩɟɪɟɞaɱɢ cɢɝɧaɥoɜ oɛ aɜaɪɢɢ ɢɥɢ ɢɧɞɢɜɢɞɭaɥɶɧoɝo ɜɵɡoɜa ɝoɪɧoɪaɛoɱɢɯ, 
ɧaɯoɞɹɳɢɯcɹ ɜ ɩoɞɡɟɦɧɵɯ ɜɵɪaɛoɬɤaɯ. ȼ cocɬaɜ aɩɩaɪaɬɭɪɵ ɜɯoɞɹɬ: ɩɟɪɟɞaɸɳɟɟ 
ɭcɬɪoɣcɬɜo, ɩɭɥɶɬ ɞɢcɬaɧɰɢoɧɧoɝo ɭɩɪaɜɥɟɧɢɹ, aɧɬɟɧɧo-ɮɢɞɟɪɧoɟ ɭcɬɪoɣcɬɜo, 
ɩɪɢɟɦɧɵɟ ɭcɬɪoɣcɬɜa. 

 
ɉɟɪɟɞaɸɳɟɟ ɭcɬɪoɣcɬɜo ɩɪɟɞɧaɡɧaɱɟɧo ɞɥɹ ɮoɪɦɢɪoɜaɧɢɹ cɢɝɧaɥoɜ "Aɜaɪɢɹ" 

ɢ "ȼɵɡoɜ", ɢɯ ɭcɢɥɟɧɢɹ ɢ coɝɥacoɜaɧɢɹ c aɧɬɟɧɧo-ɮɢɞɟɪɧɵɦ ɭcɬɪoɣcɬɜoɦ (AɎɍ). 
ɉɪɢɟɦɧɵɟ ɭcɬɪoɣcɬɜa cɢcɬɟɦɵ ɭcɬaɧaɜɥɢɜaɸɬcɹ ɜ ɤoɪɩɭcɟ aɤɤɭɦɭɥɹɬoɪa 

ɲaɯɬɧoɝo cɜɟɬɢɥɶɧɢɤa. 
Ɋaɞɢocɜɹɡɶ ɦɟɠɞɭ ɞɢcɩɟɬɱɟɪcɤɢɦ ɩɭɧɤɬoɦ ɢ ɩoɞɜɢɠɧɵɦɢ ɢ cɬaɰɢoɧaɪɧɵɦɢ 

oɛɴɟɤɬaɦɢ  ocɭɳɟcɬɜɥɹɟɬcɹ ɱɟɪɟɡ cɢcɬɟɦɭ ɪaɞɢocɜɹɡɢ ɤoɦɩaɧɢɢ – c 
ɢcɩoɥɶɡoɜaɧɢɟɦ cɬaɰɢoɧaɪɧɵɯ ɢ ɦoɛɢɥɶɧɵɯ ɪaɞɢocɬaɧɰɢɣ. 
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Aɜɬoɦaɬɢɱɟcɤaɹ ɩoɠaɪɧaɹ cɢɝɧaɥɢɡaɰɢɹ ɜɵɩoɥɧɹɟɬcɹ ɧa ɛaɡɟ ɩɪɢɟɦɧo-
ɤoɧɬɪoɥɶɧɵɯ ɭcɬɪoɣcɬɜ ɪaɡɥɢɱɧɵɯ ɬɢɩoɜ c ɜɵɜoɞoɦ ɢɧɮoɪɦaɰɢɢ ɧa ɩɭɥɶɬɵ 
cooɬɜɟɬcɬɜɭɸɳɢɯ ɞɢcɩɟɬɱɟɪoɜ (oɩɟɪaɬoɪa) ɪɭɞɧɢɤa ɢ ɧa ɐɉɉC. 

Aɩɩaɪaɬɭɪa oɛɟcɩɟɱɢɜaɟɬ: ɬɟɥɟɮoɧɧɭɸ cɜɹɡɶ c ɝoɪoɞoɦ ɩoɞɡɟɦɧɵɯ aɛoɧɟɧɬoɜ ɢ 
aɛoɧɟɧɬoɜ ɩoɜɟɪɯɧocɬɢ; ɩɪɹɦɭɸ cɜɹɡɶ ɞɢcɩɟɬɱɟɪa ɪɭɞɧɢɤa co ɜcɟɦɢ ɝoɪɢɡoɧɬaɦɢ 
ɪɭɞɧɢɤa ɢ aɛoɧɟɧɬaɦɢ ɩoɜɟɪɯɧocɬɢ; ɜɵɞaɱɭ cɢɝɧaɥoɜ oɛ aɜaɪɢɢ, o ɦɟɪaɯ 
ɛɟɡoɩacɧocɬɢ ɢ ɩoɪɹɞɤɟ ɜɵɜoɞa ɥɸɞɟɣ ɢɡ ɲaɯɬɵ, ɜɵɞaɱɭ cɢɝɧaɥoɜ ɬɪɟɜoɝɢ ɧa 
ɰɟɧɬɪaɥɶɧɵɣ ɩɭɧɤɬ ɩoɠaɪɧoɣ cɢɝɧaɥɢɡaɰɢɢ, ɧaɞɟɠɧɭɸ ɬɟɥɟɮoɧɧɭɸ cɜɹɡɶ 
ɞɢcɩɟɬɱɟɪa ɪɭɞɧɢɤa co ɜcɟɦɢ aɛoɧɟɧɬaɦɢ. 

Ⱦɥɹ oɛɟcɩɟɱɟɧɢɹ oɩɟɪaɬɢɜɧo-ɞɢcɩɟɬɱɟɪcɤoɝo ɤoɧɬɪoɥɹ ɢ ɭɩɪaɜɥɟɧɢɹ 
ɬɟɯɧoɥoɝɢɱɟcɤɢɦɢ ɩɪoɰɟccaɦɢ ɪɭɞɧɢɤa ɩɪɟɞɭcɦaɬɪɢɜaɟɬcɹ coɡɞaɧɢɟ ɤoɦɩɥɟɤcɧoɣ 
aɜɬoɦaɬɢɡɢɪoɜaɧɧoɣ cɢcɬɟɦɵ ɤoɧɬɪoɥɹ ɢ ɭɩɪaɜɥɟɧɢɹ ACȾɍ. 

ȼ ɱacɬɢ ɩɪoɬɢɜoɩoɠaɪɧoɣ ɡaɳɢɬɵ ɩoɞɡɟɦɧɵɯ ɝoɪɧɵɯ ɜɵɪaɛoɬoɤ ɜ 
aɜɬoɦaɬɢɡɢɪoɜaɧɧoɣ cɢcɬɟɦɟ ɜɵɞɟɥɹɸɬcɹ cɥɟɞɭɸɳɢɟ ɷɥɟɦɟɧɬɵ cɢcɬɟɦɵ ɤoɧɬɪoɥɹ 
ɢ ɞɢcɬaɧɰɢoɧɧoɝo ɭɩɪaɜɥɟɧɢɹ ɬɟɯɧoɥoɝɢɱɟcɤɢɯ oɛɴɟɤɬoɜ: 

1. Ƚaɡoɜɵɣ ɤoɧɬɪoɥɶ (ɦɟɬaɧoɤoɧɬɪoɥɶ) 
Ⱦaɧɧaɹ ɩoɞcɢcɬɟɦa oɛɟcɩɟɱɢɜaɟɬ: ɢɡɦɟɪɟɧɢɟ coɞɟɪɠaɧɢɟ ɦɟɬaɧa ɢ ɜoɞoɪoɞa ɜ 

ɡaɞaɧɧɵɯ ɬoɱɤaɯ ɧa ɩoɜɟɪɯɧocɬɧɵɯ oɛɴɟɤɬaɯ ɢ ɩoɞɡɟɦɧɵɯ ɝoɪɢɡoɧɬaɯ; 
ɬɟɥɟɭɩɪaɜɥɟɧɢɟ ɧa oɬɤɥɸɱɟɧɢɟ ɷɥɟɤɬɪoɩɢɬaɧɢɹ ɡaɝaɡoɜaɧɧɵɯ ɭɱacɬɤoɜ ɢ 
ɜɤɥɸɱɟɧɢɟ ɦɟcɬɧoɣ cɢɝɧaɥɢɡaɰɢɢ; 

2. ɒaɯɬɧɵɟ ɜɟɧɬɢɥɹɰɢoɧɧɵɟ ɞɜɟɪɢ 
Ⱦaɧɧaɹ ɩoɞcɢcɬɟɦa oɛɟcɩɟɱɢɜaɟɬ: cɢɝɧaɥɢɡaɰɢɸ cocɬoɹɧɢɹ ɲaɯɬɧɵɯ 

ɜɟɧɬɢɥɹɰɢoɧɧɵɯ ɞɜɟɪɟɣ ɢ ɭɩɪaɜɥɟɧɢɟ ɢɦɢ, ɢɡɦɟɪɟɧɢɟ ɬɟɦɩɟɪaɬɭɪɵ ɢ cɤoɪocɬɢ 
ɜoɡɞɭɯa ɜ ɤoɧɬɪoɥɶɧɵɯ ɬoɱɤaɯ; 

3. ɉoɠaɪoɬɭɲɟɧɢɟ 
Ⱦaɧɧaɹ ɩoɞcɢcɬɟɦa oɛɟcɩɟɱɢɜaɟɬ: ɤoɧɬɪoɥɶ ɭcɬaɧoɜoɤ ɩoɠaɪoɬɭɲɟɧɢɹ c 

ɜɵɞaɱɟɣ cɢɝɧaɥa o ɩoɠaɪɟ ɜ ɞɢcɩɟɬɱɟɪcɤɭɸ, ɞɢcɬaɧɰɢoɧɧoɟ ɭɩɪaɜɥɟɧɢɟ 
ɭcɬaɧoɜɤaɦɢ ɩoɠaɪoɬɭɲɟɧɢɹ, ɤoɧɬɪoɥɶ ɩoɥoɠɟɧɢɹ ɩɪoɬɢɜoɩoɠaɪɧɵɯ ɞɜɟɪɟɣ c 
ɜoɡɦoɠɧocɬɶɸ ɢɯ ɞɢcɬaɧɰɢoɧɧoɝo ɭɩɪaɜɥɟɧɢɹ. 

 
7.3 Oɯɪaɧa oɤɪɭɠaɸɳɟɣ cɪɟɞɵ 
7.3.1 ȼoɡɞɟɣcɬɜɢɹ ɩɪoɢɡɜoɞcɬɜa ɧa oɤɪɭɠaɸɳɭɸ cɪɟɞɭ 

 
ɉɪɢ ɪaɡɪaɛoɬɤɟ ɦɟcɬoɪoɠɞɟɧɢɹ ɩoɥɟɡɧoɝo ɢcɤoɩaɟɦoɝo ɧa oɤɪɭɠaɸɳɭɸ cɪɟɞɭ 

ɜoɡɞɟɣcɬɜɭɸɬ ɬaɤɢɟ ɮaɤɬoɪɵ ɤaɤ ɪɭɞɧɢɱɧɵɣ ɜoɡɞɭɯ, oɬɜaɥooɛɪaɡoɜaɧɢɟ ɩɭcɬoɣ 
ɩoɪoɞɵ, ɡaɬoɩɥɟɧɢɟ ɬɟɪɪɢɬoɪɢɢ ɲaɯɬɧɵɦɢ ɜoɞaɦɢ ɢ ɩɪoɱɢɟ. 

 
7.3.2 Ɇɟɪoɩɪɢɹɬɢɹ ɩo ɡaɳɢɬɟ oɤɪɭɠaɸɳɟɣ cɪɟɞɵ oɬ ɜɪɟɞɧɵɯ 

ɜoɡɞɟɣcɬɜɢɣ ɩɪoɢɡɜoɞcɬɜa 
 
 
 
Cɬɪoɢɬɟɥɶɧo-ɦoɧɬaɠɧɵɟ ɪaɛoɬɵ ɩo ɩɪoɜɟɞɟɧɢɸ ɩɪɟɞɭcɦoɬɪɟɧɧɵɯ ɧacɬoɹɳɢɦ 

ɩɪoɟɤɬoɦ ɩoɞɡɟɦɧɵɯ ɝoɪɧɵɯ ɜɵɪaɛoɬoɤ ɪɭɞɧɢɤa «Oɤɬɹɛɪɶcɤɢɣ» ocɭɳɟcɬɜɥɹɬɶ ɜ 
cooɬɜɟɬcɬɜɢɢ c ɬɪɟɛoɜaɧɢɹɦɢ: ɡaɤoɧa ɊɎ «O ɧɟɞɪaɯ», «ɉɪaɜɢɥ oɯɪaɧɵ ɧɟɞɪ» 
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(06.06.03), «ɂɧcɬɪɭɤɰɢɢ ɩo oɮoɪɦɥɟɧɢɸ ɝoɪɧɵɯ oɬɜoɞoɜ ɞɥɹ ɪaɡɪaɛoɬɤɢ 
ɦɟcɬoɪoɠɞɟɧɢɣ ɩoɥɟɡɧɵɯ ɢcɤoɩaɟɦɵɯ» (13.03.1998) ɢ ɞɪɭɝɢɯ ɪɭɤoɜoɞɹɳɢɯ ɢ 
ɧoɪɦaɬɢɜɧɵɯ ɞoɤɭɦɟɧɬoɜ ɜ ɱacɬɢ oɯɪaɧɵ ɧɟɞɪ ɢ oɤɪɭɠaɸɳɟɣ cɪɟɞɵ. 

ȼ ɧacɬoɹɳɟɦ ɩɪoɟɤɬɟ ɩɪɢɜoɞɹɬcɹ ɩɪoɟɤɬɧɵɟ ɪɟɲɟɧɢɹ ɜ ɱacɬɢ oɯɪaɧɵ ɧɟɞɪ ɢ 
oɤɪɭɠaɸɳɟɣ cɪɟɞɵ ɩɪɢ ɜcɤɪɵɬɢɢ ɢ ɩoɞɝoɬoɜɤɟ ɤ oɬɪaɛoɬɤɟ ɡaɩacoɜ ɛoɝaɬɵɯ ɢ 
ɦɟɞɢcɬɵɯ ɪɭɞ ɪɭɞɧɢɤa «Oɤɬɹɛɪɶcɤɢ1». 

ɉɪoɦɵɲɥɟɧɧɭɸ ɪaɡɪaɛoɬɤɭ ɡaɩacoɜ cɭɥɶɮɢɞɧɵɯ ɦɟɞɧo-ɧɢɤɟɥɟɜɵɯ ɪɭɞ 
Ɍaɥɧaɯcɤoɝo ɦɟcɬoɪoɠɞɟɧɢɹ ɜɟɞɟɬ OAO «ȽɆɄ «ɇoɪɢɥɶcɤɢɣ ɧɢɤɟɥɶ» ɧa ɭcɥoɜɢɹɯ 
ɥɢɰɟɧɡɢɢ ȾɍȾ-00151Ɍɗ oɬ 31.07.2001. 

ɉɪoɟɤɬ ɝoɪɧoɝo oɬɜoɞa ɞɥɹ ɩoɞɡɟɦɧoɣ ɪaɡɪaɛoɬɤɢ Ɍaɥɧaɯcɤoɝo ɦɟcɬoɪoɠɞɟɧɢɹ 
ɜɵɩoɥɧɟɧ ɢɧcɬɢɬɭɬoɦ «ɇoɪɢɥɶcɤɩɪoɟɤɬ» ɢ ɭɬɜɟɪɠɞɟɧ ɍɩɪaɜɥɟɧɢɟɦ ɇoɪɢɥɶcɤoɝo 
oɤɪɭɝa Ƚocɝoɪɬɟɯɧaɞɡoɪa Ɋoccɢɢ 22.01.2003 (aɤɬ № 28). 

ɉɪoɟɤɬoɦ ɝoɪɧoɝo oɬɜoɞa ɞɥɹ ɪɭɞɧɢɤa «Cɤaɥɢcɬɵɣ» oɩɪɟɞɟɥɟɧɵ ɬɟɯɧɢɱɟcɤɢɟ 
ɝɪaɧɢɰɵ oɬɪaɛoɬɤɢ ɢ ɩɪɟɞcɬaɜɥɟɧɵ ɩɪɟɞɩɪɢɹɬɢɸ ɞɥɹ ɪaɡɪaɛoɬɤɢ. 

ɉɪɢɧɹɬɵɟ ɧacɬoɹɳɢɦ ɩɪoɟɤɬoɦ ɬɟɯɧoɥoɝɢɱɟcɤɢɟ ɩɪoɢɡɜoɞcɬɜɟɧɧɵɟ ɩɪoɰɟccɵ 
ɩɪɢ ɩɪoɯoɞɤɟ ɢ ɤɪɟɩɥɟɧɢɢ ɝoɪɧɵɯ ɜɵɪaɛoɬoɤ oɬɜɟɱaɸɬ ɭcɥoɜɢɹɦ ɛɟɡoɩacɧocɬɢ 
ɜɟɞɟɧɢɹ ɝoɪɧɵɯ ɪaɛoɬ ɢ oɛɟcɩɟɱɢɜaɸɬ coɯɪaɧɧocɬɶ ɩoɥɟɡɧoɝo ɢcɤoɩaɟɦoɝo. 

Ɋɭɞa, ɩoɩɭɬɧo ɞoɛɵɜaɟɦaɹ ɩɪɢ ɩɪoɯoɞɤɟ ɝoɪɧo-ɤaɩɢɬaɥɶɧɵɯ ɢ 
ɩoɞɝoɬoɜɢɬɟɥɶɧɵɯ ɜɵɪaɛoɬoɤ, ɛɭɞɟɬ ɬɪaɧcɩoɪɬɢɪoɜaɬɶcɹ, ɜɵɞaɜaɬɶcɹ, 
cɤɥaɞɢɪoɜaɬɶcɹ ɩo ɦɟɪoɩɪɢɹɬɢɹɦ, cocɬaɜɥɟɧɧɵɦ ɒɉɍ ɇɒCɌ ɢ coɝɥacoɜaɧɧɵɦ c 
ɪɭɞɧɢɤoɦ. Oɛɴɟɦɵ ɧa ɭcɬɪoɣcɬɜo ɬaɤɢɯ ɜɪɟɦɟɧɧɵɯ ɦɟcɬ (ɧɢɲ, ɤaɦɟɪ) 
cɤɥaɞɢɪoɜaɧɢɹ, a ɬaɤɠɟ ɝoɪɧɵɯ ɜɵɪaɛoɬoɤ, ɧɟoɛɯoɞɢɦɵɯ ɩo ɬɟɯɧoɥoɝɢɢ ɩɪoɯoɞɤɢ, 
ɭɱɬɟɧɵ ɜ ɞaɧɧoɦ ɩɪoɟɤɬɟ. Oɩɟɪaɬɢɜɧɵɣ ɭɱɟɬ ɩoɩɭɬɧo ɞoɛɵɜaɟɦoɣ ɪɭɞɵ 
ɩɪoɢɡɜoɞɢɬcɹ ɝɟoɥoɝo-ɦaɪɤɲɟɣɞɟɪcɤoɣ cɥɭɠɛoɣ ɒɉɍ c ɩɪɟɞocɬaɜɥɟɧɢɟɦ ɝɟoɥoɝo-
ɦaɪɤɲɟɣɞɟɪcɤoɣ cɥɭɠɛɟ ɪɭɞɧɢɤa ɩoɦɟcɹɱɧoɣ cɩɪaɜɤɢ o ɞɜɢɠɟɧɢɢ ɪɭɞɵ. ɉɟɪɟɞaɱa 
ɪɭɞɵ ɪɭɞɧɢɤɭ ocɭɳɟcɬɜɥɹɟɬcɹ ɩoɤɜaɪɬaɥɶɧo ɞɜɭɯcɬoɪoɧɧɢɦ aɤɬoɦ, a oɬɱɟɬɧocɬɶ ɩo 
ɧoɪɦaɦ, ɭcɬaɧoɜɥɟɧɧɵɦ ȽȽɍ. 

ɉoɪoɞɭ, ɢɡɜɥɟɤaɟɦɭɸ ɩɪɢ ɩɪoɯoɞɤɟ ɝoɪɧɵɯ ɜɵɪaɛoɬoɤ, ɩɪɟɞɭcɦaɬɪɢɜaɟɬcɹ 
ɦaɤcɢɦaɥɶɧo ɢcɩoɥɶɡoɜaɬɶ ɞɥɹ ɡaɤɥaɞɤɢ ɜɵɪaɛoɬaɧɧoɝo ɩɪocɬɪaɧcɬɜa, a ocɬaɥɶɧɭɸ 
ɜɵɞaɜaɬɶ ɧa ɩoɜɟɪɯɧocɬɶ ɜ ɩoɪoɞɧɵɟ oɬɜaɥɵ ɧa ɩɪoɦɩɥoɳaɞɤɟ cɬɜoɥa ȼC. 

Ƚoɪɧɵɟ ɪaɛoɬɵ ɜ oɩacɧɵɯ ɡoɧaɯ (ɬɟɤɬoɧɢɱɟcɤɢɟ ɧaɪɭɲɟɧɢɹ, ɜoɞoɧocɧɵɟ 
ɝoɪɢɡoɧɬɵ ɢ ɬ.ɞ.) ɜɟɞɭɬcɹ c coɛɥɸɞɟɧɢɟɦ ɬɪɟɛoɜaɧɢɣ «ȼɪɟɦɟɧɧoɝo ɩoɥoɠɟɧɢɹ o 
ɩoɪɹɞɤɟ ɢ ɤoɧɬɪoɥɟ ɛɟɡoɩacɧoɝo ɜɟɞɟɧɢɹ ɝoɪɧɵɯ ɪaɛoɬ ɜ oɩacɧɵɯ ɡoɧaɯ ɧa ɝoɪɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɹɯ AO «ɇoɪɢɥɶcɤɢɣ ɤoɦɛɢɧaɬ» (ɭɬɜ. ɡaɦ. Ƚɟɧɟɪaɥɶɧoɝo ɞɢɪɟɤɬoɪa – 
ɝɥaɜɧoɝo ɢɧɠɟɧɟɪa AO «ɇoɪɢɥɶcɤɢɣ ɤoɦɛɢɧaɬ» 23.03.1999). 

Ɂɧaɱɢɬɟɥɶɧoɟ ɡaɝɪɹɡɧɟɧɢɟ ɪɭɞɧɢɱɧoɝo ɜoɡɞɭɯa ɜo ɜɪɟɦɹ ɜɟɞɟɧɢɹ ɝoɪɧɵɯ ɪaɛoɬ  
(ɛɭɪoɜaɹ ɩɵɥɶ, ɝaɡɵ oɬ ɜɡɪɵɜɧɵɯ ɪaɛoɬ, ɜɵɯɥoɩɧɵɟ ɝaɡɵ ɞɜɢɝaɬɟɥɟɣ ɜɧɭɬɪɟɧɧɟɝo 
cɝoɪaɧɢɹ, ɩɪɢɪoɞɧɵɟ ɝaɡɵ) ɧɟɣɬɪaɥɢɡɭɟɬcɹ ɧa ɦɟcɬaɯ ɟɝo oɛɪaɡoɜaɧɢɹ ɩɭɬɟɦ 
oɱɢcɬɤɢ ɢ ɩɵɥɟɩoɞaɜɥɟɧɢɹ oɪocɢɬɟɥɹɦɢ, ɜoɞɹɧɵɦɢ ɡaɜɟcaɦɢ, ɩoɞaɱɟɣ ɜ ɲaɯɬɭ  
 
cɜɟɠɟɝo ɜoɡɞɭɯa, oɛɟcɩɟɱɢɜaɸɳɟɝo ɜɵɧoc ɩɵɥɢ c ɪaɛoɱɢɯ ɦɟcɬ ɢ ɪaɡɠɢɠɟɧɢɟ ɝaɡoɜ 
oɬ ɜɡɪɵɜɧɵɯ ɪaɛoɬ ɞo ɭɪoɜɧɹ ɉȾɄ ɜ cooɬɜɟɬcɬɜɢɢ c ɬɪɟɛoɜaɧɢɹɦɢ «ȿɉȻ  
…». ɉo ɩɭɬɢ cɜoɟɝo ɞɜɢɠɟɧɢɹ ɤ ɜɟɧɬɢɥɹɰɢoɧɧoɦɭ cɬɜoɥɭ ȼC-1 ɜoɡɞɭɯ, ɩɪoɯoɞɹ ɩo 
ɝoɪɧɵɦ ɜɵɪaɛoɬɤaɦ, oɱɢɳaɟɬcɹ ɩɭɬɟɦ ɜɡaɢɦoɞɟɣcɬɜɢɹ c ɜɥaɝoɣ ɢ ocɟɞaɧɢɹ 
ɡaɝɪɹɡɧɹɸɳɢɯ ɤoɦɩoɧɟɧɬoɜ ɜoɡɞɭɯa ɧa ɩoɜɟɪɯɧocɬɢ ɝoɪɧɵɯ ɜɵɪaɛoɬoɤ. Ɍaɤɢɦ 
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oɛɪaɡoɦ, ɧa ɩoɜɟɪɯɧocɬɶ ɜɵɞaɟɬcɹ oɱɢɳɟɧɧɵɣ ɞo caɧɢɬaɪɧɵɯ ɧoɪɦ ɜoɡɞɭɯ, ɧɟ 
ɡaɝɪɹɡɧɹɸɳɢɣ aɬɦocɮɟɪɭ. 

ɉɪaɜɢɥɶɧocɬɶ ɩɪoɟɤɬɧɵɯ ɪɟɲɟɧɢɣ ɩoɞɬɜɟɪɠɞaɸɬ ɢ ɪacɱɟɬɵ ɩɪɢɡɟɦɧɵɯ 
ɤoɧɰɟɧɬɪaɰɢɣ (ɬoɦ 7 «Oɰɟɧɤa ɜoɡɞɟɣcɬɜɢɹ ɧa oɤɪɭɠaɸɳɭɸ cɪɟɞɭ» (OȼOC) 
ɧacɬoɹɳɟɝo ɩɪoɟɤɬa.), ɤoɬoɪɵɟ ɩoɤaɡɵɜaɸɬ, ɱɬo ɜoɡɞɟɣcɬɜɢɟ ɧa cɟɥɢɬɟɛɧɭɸ 
ɬɟɪɪɢɬoɪɢɸ ɝ. Ɍaɥɧaɯa ɜɵɛɪocoɜ ɲaɯɬɧoɝo ɜoɡɞɭɯa ɪɭɞɧɢɤa «Oɤɬɹɛɪɶcɤɢɣ» ɜ 
aɬɦocɮɟɪɭ ɧɟ ɦoɠɟɬ ɛɵɬɶ ɡɧaɱɢɬɟɥɶɧɵɦ ɢ cɩocoɛɧɵɦ ɭɯɭɞɲɢɬɶ cɭɳɟcɬɜɭɸɳɭɸ 
ɷɤoɥoɝɢɱɟcɤɭɸ ɢ coɰɢaɥɶɧo-ɷɤoɧoɦɢɱɟcɤɭɸ oɛcɬaɧoɜɤɭ ɧa ɬɟɪɪɢɬoɪɢɢ ɪɟɝɢoɧa. 

ɉɪɢ ɩɪoɢɡɜoɞcɬɜɟ cɬɪoɢɬɟɥɶɧo-ɦoɧɬaɠɧɵɯ ɪaɛoɬ coɯɪaɧɹɟɬcɹ cɭɳɟcɬɜɭɸɳaɹ 
cɯɟɦa ɩɟɪɟɞaɱɢ ɲaɯɬɧɵɯ ɜoɞ ɪɭɞɧɢɤa ɜ oɱɢcɬɧɵɟ cooɪɭɠɟɧɢɹ Ɍaɥɧaɯcɤoɝo 
ɩɪoɦɪaɣoɧa. 

ȼɵɞaɜaɟɦaɹ ɢɡ ɪɭɞɧɢɤa ɜoɞa ɩocɬɭɩaɸɬ ɧa oɬcɬoɣ ɜ Oɒȼ ɪɭɞɧɢɤa. Ⱦaɥɟɟ ɜoɞa 
ɩocɬɭɩaɟɬ ɜ oɱɢcɬɧɵɟ cooɪɭɠɟɧɢɹ ɲaɯɬɧɵɯ ɜoɞ Ɍaɥɧaɯcɤoɝo ɩɪoɦɪaɣoɧa 
(«ɇoɪɢɥɶcɤɲaɯɬcɟɪɜɢc») ɢ ɩocɥɟ oɱɢcɬɤɢ ɢcɩoɥɶɡɭɟɬcɹ ɜ ɡaɦɤɧɭɬoɦ ɰɢɤɥɟ 
oɛoɝaɬɢɬɟɥɶɧoɝo ɩɪoɢɡɜoɞcɬɜa ɞɥɹ ɬɟɯɧoɥoɝɢɱɟcɤɢɯ ɰɟɥɟɣ. ɑacɬɶ ɜoɞɵ ɢɡ Oɒȼ 
ɧaɩɪaɜɥɹɟɬcɹ ɛɟɡ oɱɢcɬɤɢ ɧa ɉɁɄ ɪɭɞɧɢɤa ɞɥɹ ɩɪoɢɡɜoɞcɬɜa ɡaɤɥaɞoɱɧɵɯ cɦɟcɟɣ. 

ɉoɪoɞa oɬ ɩɪoɯoɞɤɢ ɝoɪɧɵɯ ɜɵɪaɛoɬoɤ ɜɵɞaɟɬcɹ ɧa ɩoɜɟɪɯɧocɬɶ ɢ 
cɤɥaɞɢɪɭɟɬcɹ ɜ ɩoɪoɞɧɵɣ. ȼ ɜɵɞaɜaɟɦoɣ ɩoɪoɞɟ ɜɪɟɞɧɵɯ ɩɪɢɦɟcɟɣ ɧɟ coɞɟɪɠɢɬcɹ. 

Ȼɵɬoɜɵɟ oɬɯoɞɵ ɩɪɟɞɭcɦaɬɪɢɜaɟɬcɹ ɜɵɜoɡɢɬɶ ɧa Ɍaɥɧaɯcɤɭɸ ɝoɪoɞcɤɭɸ 
cɜaɥɤɭ, oɬɪaɛoɬaɧɧɵɟ ɧɟɮɬɟɩɪoɞɭɤɬɵ – ɧa ɪɟɝɟɧɟɪaɰɢɸ ɧa ɧɟɮɬɟɛaɡɟ ɝ. ɇoɪɢɥɶcɤa, 
a ɢɡɧoɲɟɧɧɵɟ ɲɢɧɵ ɛɭɞɭɬ «ɡaɯoɪoɧɟɧɵ» ɜ ɡaɤɥaɞɤɟ. Ɍaɪa ɢɡ-ɩoɞ ɜɡɪɵɜɱaɬɵɯ 
ɜɟɳɟcɬɜ ɩoɞɥɟɠɢɬ cɠɢɝaɧɢɸ ɢɥɢ ɡaɯoɪoɧɟɧɢɸ ɜ ɦɟcɬaɯ, coɝɥacoɜaɧɧɵɯ c oɪɝaɧaɦɢ 
caɧɢɬaɪɧo-ɷɩɢɞɟɦɢoɥoɝɢɱɟcɤoɣ cɥɭɠɛɵ 
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ɁAɄɅɘЧȿɇɂȿ 
 

ȼ cooɬɜɟɬcɬɜɢɢ c ɝoɪɧo-ɝɟoɥoɝɢɱɟcɤɢɦɢ ɭcɥoɜɢɹɦɢ ɡaɥɟɝaɧɢɹ ɪɭɞɧoɝo 

ɬɟɥa, ɬɪɟɛɭɟɦoɣ ɝoɞoɜoɣ ɩɪoɢɡɜoɞɢɬɟɥɶɧocɬɶɸ ɪɭɞɧɢɤa 2500 ɬɵc. ɬ., ɮɢɡɢɤo-

ɦɟɯaɧɢɱɟcɤɢɦɢ cɜoɣcɬɜaɦɢ ɩoɪoɞɵ, ɜ ɪɟɡɭɥɶɬaɬɟ aɧaɥɢɡa ɢ ɩɪoɜɟɞɟɧɢɹ 

ɪacɱɟɬoɜ ɩɪɢɧɹɬ cɥɟɞɭɸɳɢɣ ɤoɦɩɥɟɤc oɛoɪɭɞoɜaɧɢɹ ɪɭɞɧɢɤa: 

Ƚoɪɧo-ɩɪoɯoɞɱɟcɤɢɟ ɪaɛoɬɵ: 

–CȻɍ Boomer-282 ɜ ɤoɥɢɱɟcɬɜɟ 5ɟɞ; 

–ɉȾɆ ST-5R ɜ ɤoɥɢɱɟcɬɜɟ 5 ɟɞ. 

Oɱɢcɬɧɵɟ ɪaɛoɬɵ: 

–ɍȻɒ-532Ⱦ ɜ ɤoɥɢɱɟcɬɜɟ 9 ɟɞ; 

–ɉȾɆ ST-8BR ɜ ɤoɥɢɱɟcɬɜɟ 4 ɟɞ. 

Ʉoɦɩɥɟɤc oɬɤaɬɤɢ ɪɭɞɵ: 

–ɗɥɟɤɬɪoɜoɡ Ʉ28 ɜ ɤoɥɢɱɟcɬɜɟ 3 ɟɞ; 

–ȼaɝoɧɟɬɤa ȼȽ-4,5 ɜ ɤoɥɢɱɟcɬɜɟ 43 ɟɞ; 

–Oɩɪoɤɢɞ OɄ-4,5 ɜ ɤoɥɢɱɟcɬɜɟ 2 ɟɞ; 

–Ⱦoɡaɬoɪ ɡaɬɜoɪɧɵɣ ɜ ɤoɥɢɱɟcɬɜɟ 2 ɟɞ. 

Ʉoɦɩɥɟɤc cɬaɰɢoɧaɪɧɵɯ ɭcɬaɧoɜoɤ ɪɭɞɧɢɤa: 

–ɇacoc ɐɇC 180/1500 ɜ ɤoɥɢɱɟcɬɜɟ 3 ɟɞ; 

ȼɟɧɬɢɥɹɬoɪɧaɹ ɭcɬaɧoɜɤa ȼɐȾ-47,5ɍ ɜ ɤoɥɢɱɟcɬɜɟ 2 ɟɞ. 

ȼ cɩɟɰɢaɥɶɧoɣ ɱacɬɢ ɞɢɩɥoɦɧoɝo ɩɪoɟɤɬa ɪaccɦoɬɪɟɧa ɩoɜɵɲɟɧɢɟ 

ɷɮɮɟɤɬɢɜɧocɬɢ ɌO ɢ Ɋ ɝoɪɧoɣ ɬɟɯɧɢɤɢ ɜ ɭcɥoɜɢɹɯ ɪɭɞɧɢɤa «Ɍaɣɦɵɪcɤɢɣ». 
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