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ȼȼȿȾȿɇɂȿ 
 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɨ ɦɧɨɝɢɯ ɪɟɝɢɨɧɚɯ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
ɧɚɛɥɸɞɚɟɬɫɹ ɞɟɮɢɰɢɬ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɜɵɡɜɚɧɧɵɣ ɪɚɡɜɢɬɢɟɦ ɷɤɨɧɨɦɢɤɢ. 
Ⱦɥɹ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɵ ɧɟɨɛɯɨɞɢɦɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɝɟɧɟɪɢɪɭɸɳɢɯ 
ɩɪɟɞɩɪɢɹɬɢɣ.  

ɋɨɤɪɚɳɟɧɢɟ ɡɚɩɚɫɨɜ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɬɨɩɥɢɜɚ, ɢ ɫɬɪɟɦɢɬɟɥɶɧɨ 
ɜɨɡɪɚɫɬɚɸɳɢɟ ɩɪɨɛɥɟɦɵ ɷɤɨɥɨɝɢɢ ɨɩɪɟɞɟɥɹɸɬ ɜɫё ɛɨɥɶɲɢɣ ɢɧɬɟɪɟɫ ɜɨ ɜɫёɦ 
ɦɢɪɟ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɩɪɢɪɨɞɧɵɯ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ. ɋɪɟɞɢ ɧɢɯ 
ɜɟɫɶɦɚ ɫɭɳɟɫɬɜɟɧɧɨɟ ɦɟɫɬɨ ɩɨ ɡɚɩɚɫɚɦ ɢ ɦɚɫɲɬɚɛɚɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɚɧɢɦɚɟɬ 
ɷɧɟɪɝɢɹ ɩɨɬɨɤɨɜ ɜɨɞɵ. ɋɬɚɛɢɥɶɧɨɫɬɶ ɩɨɬɨɤɚ ɜɨɞɵ ɢ ɲɢɪɨɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨ 
ɪɟɝɭɥɢɪɨɜɚɧɢɸ ɟɝɨ ɷɧɟɪɝɢɢ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɛɨɥɟɟ ɩɪɨɫɬɵɟ ɢ ɞɟɲёɜɵɟ 
ɫɢɫɬɟɦɵ ɝɟɧɟɪɢɪɨɜɚɧɢɹ ɢ ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɢɡɜɨɞɢɦɨɣ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɤȼɬ·ɱ ɧɚ Ƚɗɋ ɧɚ ɩɨɪɹɞɨɤ 
ɧɢɠɟ, ɱɟɦ ɧɚ ɬɟɩɥɨɜɵɯ ɢ ɚɬɨɦɧɵɯ ɫɬɚɧɰɢɹɯ. ɂɫɬɨɱɧɢɤ ɷɧɟɪɝɢɢ – ɬɟɤɭɳɚɹ ɜɨɞɚ, 
ɩɨɫɬɨɹɧɧɨ ɜɨɡɨɛɧɨɜɥɹɟɦɚɹ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɧɟɮɬɢ, ɝɚɡɚ, ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ ɢ 
ɹɞɟɪɧɨɝɨ ɝɨɪɸɱɟɝɨ. ȼ ɭɫɥɨɜɢɹɯ ɦɟɞɥɟɧɧɨɝɨ ɩɪɨɝɪɟɫɫɚ ɜ ɫɨɡɞɚɧɢɢ 
ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɨɥɹ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ ɜ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɛɚɥɚɧɫɟ ɫɬɪɚɧɵ ɫɨ ɜɪɟɦɟɧɟɦ ɛɭɞɟɬ ɬɨɥɶɤɨ ɜɨɡɪɚɫɬɚɬɶ, ɚ ɭɪɨɜɟɧɶ 
ɪɚɡɜɢɬɢɹ ɷɧɟɪɝɟɬɢɤɢ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɨɬɪɚɠɚɟɬ ɞɨɫɬɢɝɧɭɬɵɣ ɬɟɯɧɢɤɨ-
ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɫɬɪɚɧɵ. ɉɨɷɬɨɦɭ, ɫɬɪɭɤɬɭɪɧɵɦ ɥɢɞɟɪɨɦ ɜ ɪɚɡɜɢɬɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɧɚ ɛɥɢɠɚɣɲɢɟ ɞɟɫɹɬɢɥɟɬɢɹ ɞɨɥɠɧɚ ɫɬɚɬɶ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɚ, 
ɤɚɤ ɧɚɢɛɨɥɟɟ ɪɚɡɜɢɬɚɹ, ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɚɹ ɢ ɩɪɢɜɥɟɤɚɬɟɥɶɧɚɹ ɞɥɹ 
ɢɧɜɟɫɬɢɰɢɣ ɨɬɪɚɫɥɶ ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ Ɇɨɬɵɝɢɧɫɤɢɣ ɪɚɣɨɧ — ɨɞɢɧ ɢɡ ɤɪɭɩɧɟɣɲɢɯ ɢ 
ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɝɨɪɧɨɞɨɛɵɜɚɸɳɢɯ ɪɚɣɨɧɨɜ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ. ɉɨ ɞɨɛɵɱɟ 
ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɪɚɣɨɧ ɧɚɡɵɜɚɸɬ «ɜɬɨɪɵɦ ȼɚɧɤɨɪɨɦ». Ⱦɨɛɵɱɚ ɩɨɥɟɡɧɵɯ 
ɢɫɤɨɩɚɟɦɵɯ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɪɚɣɨɧɚ ɜɟɞɟɬɫɹ ɛɨɥɟɟ ɱɟɦ ɧɚ 60 ɭɱɚɫɬɤɚɯ. 
Ɂɨɥɨɬɨɞɨɛɵɱɟɣ ɜ ɪɚɣɨɧɟ ɡɚɧɢɦɚɸɬɫɹ 10 ɩɪɟɞɩɪɢɹɬɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɁȺɈ «ɁȾɄ 
„ɉɨɥɸɫ“», ɁȺɈ «ȼɚɫɢɥɶɟɜɫɤɢɣ ɪɭɞɧɢɤ», Ⱥɧɝɚɪɫɤɚɹ ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɚɹ 
ɷɤɫɩɟɞɢɰɢɹ, ɁȺɈ «ɁȾɄ „Ɂɨɥɨɬɚɹ Ɂɜɟɡɞɚ“», ɩɪɢɢɫɤ «ɍɞɟɪɟɣɫɤɢɣ» ɢ ɞɪ., ɭɫɩɟɲɧɨ 
ɪɚɡɜɢɜɚɟɬɫɹ Ƚɨɪɟɜɫɤɢɣ ɝɨɪɧɨ-ɨɛɨɝɚɬɢɬɟɥɶɧɵɣ ɤɨɦɛɢɧɚɬ, ɞɨɛɵɱɟɣ ɦɚɝɧɟɡɢɬɚ 
ɡɚɧɢɦɚɟɬɫɹ Ɋɚɡɞɨɥɢɧɫɤɢɣ ɩɟɪɢɤɥɚɡɨɜɵɣ ɡɚɜɨɞ. ȼ ɪɚɣɨɧɟ ɪɚɛɨɬɚɸɬ ɧɟɫɤɨɥɶɤɨ 
ɤɪɭɩɧɵɯ ɥɟɫɨɡɚɝɨɬɨɜɢɬɟɥɶɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɤɨɬɨɪɵɟ ɩɨɫɬɚɜɥɹɸɬ ɞɪɟɜɟɫɢɧɭ ɧɚ 
ɥɟɫɨɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɟ ɩɪɟɞɩɪɢɹɬɢɹ ɩɨ ɜɫɟɣ Ɋɨɫɫɢɢ. 

Ɍɚɤ ɠɟ ɜ ɪɚɣɨɧɟ ɩɥɚɧɢɪɭɟɬɫɹ ɩɨɫɬɪɨɣɤɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɨɦɛɢɧɚɬɨɜ ɢ 
ɮɚɛɪɢɤ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɩɪɢɪɨɞɧɵɯ ɢɫɤɨɩɚɟɦɵɯ. 
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɢ ɜɵɛɨɪ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 
 

2.1 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɜɨɞɵ 
 

2.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ 
 

ɉɨ ɢɫɯɨɞɧɨɦɭ ɪɹɞɭ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɦɭ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ ɬɚɛɥɢɰɚ Ⱥ1, 
ɜɵɛɢɪɚɸɬɫɹ ɧɚɢɛɨɥɶɲɢɟ ɫɪɟɞɧɢɟ ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ. 

Ɂɚɬɟɦ ɜɵɱɢɫɥɹɟɦ ɦɨɞɭɥɶɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ Ʉ ɤɚɤ ɨɬɧɨɲɟɧɢɟ 
 K = ୕̝୕˓.                                                                                                                 (2.1) 

 
Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ Cv ɢ ɤɨɷɮɮɢɰɢɟɧɬ ɚɫɢɦɦɟɬɪɢɢ Cs. 
௩ܥ  = √∑ሺ௄−ଵሻమ௡ = √ଵ,଼଼ସହ଴ = Ͳ,ͳͻ.                                                                      (2.2) 

௦ܥ  = ∑ሺ௄−ଵሻయ௡஼𝑣య = ଴,଴଴ଶହ଴∙଴,ଵଽయ = Ͳ,Ͳͳ.                                                                             (2.3) 

 
ɋɪɟɞɧɹɹ ɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɚɪɢɚɰɢɢ 

ɪɚɜɧɚ: 
௖௩ߜ  = ± √ଵ+ଷ஼𝑣మ√ଶሺ௡−ଵሻ ∙ ͳͲͲ% = ± √ଵ+ଷ∙଴,ଵଽమ√ଶ∙ସଽ ∙ ͳͲͲ% = ±ͳͲ,͸͵%.                            (2.4) 

 
Ⱦɚɧɧɚɹ ɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɹɜɥɹɟɬɫɹ ɞɨɩɭɫɬɢɦɨɣ ɞɥɹ ɷɬɨɝɨ ɪɹɞɚ. 
ɋɪɟɞɧɹɹ ɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɚɫɢɦɦɟɬɪɢɢ 

ɪɚɜɧɚ: 
௖௦ߜ  = ± √ల೙∙√ଵ+଺஼𝑣మ+ହ஼𝑣ర஼ೞ ∙ ͳͲͲ% = √ లఱబ∙√ଵ+଺∙଴,ଵଽమ+ହ∙଴,ଵଽర଴,଴ଵ ∙ ͳͲͲ% = ͵ͺ͵ͳ,ͳ%.           (2.5) 

 
Ⱦɚɧɧɚɹ ɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɭɸ, ɩɨɷɬɨɦɭ: 
ݏܥ  = ݒܥʹ = ʹ ∙ Ͳ,ͳͻ = Ͳ,͵ͺ.                                                                           (2.6) 
௖௦ߜ  = ± √ల೙∙√ଵ+଺஼𝑣మ+ହ஼𝑣ర஼ೞ ∙ ͳͲͲ% = √ లఱబ∙√ଵ+଺∙଴,ଵଽమ+ହ∙଴,ଵଽర଴,ଷ଼ ∙ ͳͲͲ% = ͳͲͳ%.                 (2.7) 

 
Ⱦɚɧɧɚɹ ɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɹɜɥɹɟɬɫɹ ɞɨɩɭɫɬɢɦɨɣ ɞɥɹ ɞɚɧɧɨɝɨ ɪɹɞɚ. 
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Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɩɨɜɟɪɨɱɧɨɝɨ 
ɫɥɭɱɚɟɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 

 
Ɍɚɛɥɢɰɚ 2.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ. 

P% Ɏ Ms Ks Q, ɦ3/ɫ 
0,01 3,83 0,73 1,73 4896 
0,1 3,63 0,69 1,69 4446 

 
2.1.2 Ʉɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɪɚɫɯɨɞɨɜ 

 
Ⱦɚɥɟɟ ɧɭɠɧɨ ɪɚɡɞɟɥɢɬɶ ɝɨɞ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɦɧɨɝɨɜɨɞɧɵɣ 

(ɩɨɥɨɜɨɞɶɟ) ɢ ɦɚɥɨɜɨɞɧɵɣ(ɦɟɠɟɧɶ).  
Ⱦɥɹ ɞɚɧɧɨɝɨ ɫɬɜɨɪɚ ɪɟɤɢ Ⱥɧɝɚɪɚ ɦɟɫɹɰɚɦɢ, ɨɬɧɨɫɹɳɢɦɢɫɹ ɤ ɩɨɥɨɜɨɞɶɸ 

ɹɜɥɹɸɬɫɹ V, VI , VII, IX, X, ɚ ɤ ɦɟɠɟɧɢ I, II , III , IV, XI , XII. 
Ɉɩɪɟɞɟɥɢɜ ɝɪɚɧɢɰɵ ɫɟɡɨɧɨɜ, ɞɥɹ ɜɫɟɯ ɥɟɬ ɪɹɞɚ ɜɵɱɢɫɥɹɟɦ ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ 

ɡɚ ɝɨɞ, ɥɢɦɢɬɢɪɭɸɳɢɟ ɫɟɡɨɧ ɢ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ. Ɋɚɧɠɢɪɭɟɦ ɤɚɠɞɭɸ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ ɢ ɜɵɱɢɫɥɹɟɦ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ. 

Ɉɛɟɫɩɟɱɟɧɧɨɫɬɶ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ሺ݉ሻ݌  = ௠௡+ଵ ∙ ͳͲͲ%,                                                                                            (2.8) 

 
ɝɞɟ m – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ (ɫɪɟɞɧɟɝɨɞɨɜɵɯ, 
ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɢɯ ɡɚ ɡɢɦɧɢɣ ɫɟɡɨɧ), ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ ɜ ɭɛɵɜɚɸɳɟɦ 
ɩɨɪɹɞɤɟ; 

n – ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ; 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ ɬɚɛɥɢɰɚ Ⱥ.2. 
Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɪɚɜɧɵɦɢ 90% ɢ 50% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.1. 
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Ɋɢɫɭɧɨɤ 2.1 – ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

 
2.1.3 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 
Ⱦɥɹ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

ɨɬɫɭɬɫɬɜɭɟɬ ɤɨɧɤɪɟɬɧɵɣ ɝɨɞ. ɉɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ 
ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɟ ɝɨɞɵ ɫɩɪɚɜɚ ɢ ɫɥɟɜɚ ɨɬ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 50%: 
1931 ɢ 1939 ɝɝ. ɂɧɬɟɪɩɨɥɢɪɭɟɦ ɡɧɚɱɟɧɢɟ ɪɚɫɯɨɞɚ ɞɥɹ 50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ.  

ɋɪɟɞɧɟɩɨɥɨɜɨɞɧɨɟ ɛɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ 50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ:  
 Q˒ହ଴%˄˃ˊˑ˅ˑˈ =  ଵ଻଴଻+ଵ଻଴ହଶ = ͳ͹Ͳ͸ ɦ3/ɫ. (2.9) 

  
Ɇɚɥɨɜɨɞɧɨɟ ɛɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ 50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 Qˏହ଴%˄˃ˊˑ˅ˑˈ = ହଵଵ+ହ଴ଽଶ = ͷͳͲ ɦ3/ɫ. (2.10) 

  
ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ. ȼ ɢɬɨɝɟ 

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

ȼɵɱɢɫɥɟɧɵ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɞɥɹ 1931 ɝɨɞɚ: 
ˏܭ  = ୕˒ఱబ%˄˃ˊˑ˅ˑˈ୕˒ భవయభ = ହଵ଴ହଵଵ = Ͳ,ͻͻ.                                                                    (2.11) 
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˒ܭ  = ୕ˏఱబ%˄˃ˊˑ˅ˑˈ୕ˏ భవయభ = ଵ଻଴଺ଵ଻ସ଺ = Ͳ,ͻ͹.                                                                  (2.12) 

 
Ⱥɧɚɥɨɝɢɱɧɨ ɜɵɱɢɫɥɟɧɵ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɞɥɹ 1939 ɝɨɞɚ: 
ˏܭ  = ୕˒ఱబ%˄˃ˊˑ˅ˑˈ୕˒ భవయవ = ହଵ଴ହଶ଴ = Ͳ,ͻͺ.                                                                    (2.13) 

˒ܭ  = ୕ˏఱబ%˄˃ˊˑ˅ˑˈ୕ˏ భవయవ = ଵ଻଴଺ଵ଺ଽ଴ = ͳ.                                                                       (2.14) 

 
ɋɪɚɜɧɢɦ ɩɨɥɭɱɟɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ. Ƚɨɞ ɩɪɢɜɟɞɟɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ 

ɤɨɬɨɪɨɝɨ ɛɭɞɭɬ ɛɥɢɠɟ ɤ 1, ɛɭɞɟɬ ɫɪɟɞɧɟɜɨɞɧɵɦ ɝɨɞɨɦ. ɂɫɯɨɞɹ ɢɡ ɩɨɥɭɱɟɧɧɵɯ 
ɡɧɚɱɟɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɫɪɟɞɧɟɜɨɞɧɵɦ ɛɭɞɟɬ 1931 ɝɨɞ. 

Ɋɚɫɯɨɞɵ ɜ ɪɚɫɱёɬɧɨɦ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2. 
 

Ɍɚɛɥɢɰɚ 2.2 – Ɋɚɫɯɨɞɵ ɜ ɪɚɫɱɟɬɧɨɦ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 1931 (P=50%). 
Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 Qɫɪ 

ɢɫɯɨɞɧɵɟ 371 333 301 275 3018 1631 1276 1276 1526 983 446 393 983 
ɩɪɢɜɟɞɟɧɧɵɟ 371 333 301 275 2949 1593 1247 1247 1492 981 446 393 969 

ɫ ɭɬɨɱɧ. 
ɤɨɷɮ. 

371 333 301 275 3018 1631 1276 1276 1526 983 446 393 983 

P50% 371 333 301 275 3009 1626 1272 1272 1521 982 446 393 983 

 
2.1.4 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

 
Ⱦɥɹ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 90% ɧɚ ɷɦɩɢɪɢɱɟɫɤɢɯ ɤɪɢɜɵɯ 

ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 1961 ɝ. ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ 
ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ. ܳ˄˃ˊሺ˒ˑˎˑ˅ˑˇ˟ˈሻ = ͳ͵Ͷʹ ˏଷ/˔ (1970ɝ). ɗɬɨɬ ɝɨɞ ɩɪɢɲɟɥ ɧɚ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ 90% ɩɨ ɩɨɥɨɜɨɞɶɸ. ܳ˄˃ˊሺˏˈˉˈː˟ሻ = ͶͳͲ ˏଷ/˔ (1965 ɝ). ɗɬɨɬ ɝɨɞ ɩɪɢɲɟɥ ɧɚ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ 
90% ɩɨ ɦɟɠɟɧɢ. 

˒ܭ  = ୕˒వబ%˄˃ˊˑ˅ˑˈ୕˒ భవలభ = ଵଷସଶଵଷସ଻ = Ͳ,ͻͻ.                                                                  (2.15) 

ˏܭ  = ୕ˏవబ%˄˃ˊˑ˅ˑˈ୕ˏ భవలభ = ସଵ଴ସଵ଼ = Ͳ,ͻͺ.                                                                   (2.16) 

 
Ɍɚɤ ɤɚɤ ɨɛɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɨɧɢɠɚɸɳɢɟ, ɨɫɬɚɜɥɹɟɦ ɛɟɡ ɤɨɪɪɟɤɬɢɪɨɜɤɢ. 
Ɋɚɫɯɨɞɵ ɜ ɪɚɫɱёɬɧɨɦ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3. 
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Ɍɚɛɥɢɰɚ 2.3 – Ɋɚɫɯɨɞɵ ɜ ɪɚɫɱɟɬɧɨɦ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 1961 (P=90%). 
Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 Qɫɪ 

P90% 255 218 197 481 2028 1098 1303 1156 1177 777 351 259 775 
 

ɍɬɨɱɧɢɜ ɨɤɨɧɱɚɬɟɥɶɧɨ ɪɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ 
ɦɚɥɨɜɨɞɧɨɝɨ ɥɟɬ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ, ɧɟ ɩɪɟɜɵɲɚɸɬ ɥɢ ɜ ɤɚɤɢɟ-ɥɢɛɨ ɦɟɫɹɰɵ 
ɪɚɫɯɨɞɵ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɚɧɚɥɨɝɢɱɧɵɯ ɪɚɫɯɨɞɨɜ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (ɬɚɛɥɢɰɚ 
2.4). ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɨɞɢɧ ɪɚɫɯɨɞ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɛɨɥɶɲɟ ɫɪɟɞɧɟɜɨɞɧɨɝɨ, 
ɩɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɤɨɪɪɟɤɬɢɪɨɜɤɭ. 

 
Ɍɚɛɥɢɰɚ 2.4 – Ɋɚɫɯɨɞɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (P=50%) ɫ ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ. 

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

Q50%-90% 113 113 102 -211 989 532 -26 121 350 196 91 131  

ɢɡɦɟɧɟɧɢɹ 
Q50% 

-72 -65 -50 211 -7 0 27 0 0 -24 -13 -13  

Q50% ɫ 
ɤɨɪ-ɤɨɣ 

299 268 251 486 3002 1626 1299 1272 1522 957 433 380 983 

P50% 299 268 251 486 3002 1626 1299 1272 1522 957 433 380 983 

 
ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 2.3 ɢ ɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɦ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 2.4 ɫɬɪɨɢɦ 

ɪɚɫɱɟɬɧɵɣ ɝɢɞɪɨɝɪɚɮ. Ɋɚɫɱɟɬɧɵɣ ɝɢɞɪɨɝɪɚɮ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.2. 
 

 
Ɋɢɫɭɧɨɤ 2.2 – Ɋɚɫɱɟɬɧɵɣ ɝɢɞɪɨɝɪɚɮ 
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2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɨɫɧɨɜɟ 
ɜɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ 
 

2.2.1 Ɋɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 
ɬɪɟɛɨɜɚɧɢɣ ȼХɄ 
 

ȼɵɱɢɫɥɹɟɦ ɡɧɚɱɟɧɢɹ ɦɨɳɧɨɫɬɢ ɧɚ ɩɨɥɟɡɧɨɦ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ 
ɦɟɫɹɰɚ ɩɨ ɮɨɪɦɭɥɟ: 

  ˄ܰ˞˕.ʒЭʠ = ݇ெ ∙ ܳ˒ˑˎ ∙  ʒЭʠ˒ˑˇ˅,                                                                       (2.17)ܪ
 

ɝɞɟ  ݇ெ  –  ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ 
ɩɚɞɟɧɢɹ g = 9,81 ɢ ɄɉȾ ɝɢɞɪɨɚɝɪɟɝɚɬɚ η, ݇ெ  =  ͺ,͸ ÷ ͺ,ͺ; 

 ܳ˒ˑˎ– ɩɨɥɟɡɧɵɣ ɪɚɫɯɨɞ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɦ3/ɫ: 
 ܳ˒ˑˎ = ܳଽ଴% − ܳˋ˔˒ − ܳ˗ − ܳˎёˇ − ܳ˛ˎ,   (2.18) 

 
ɝɞɟ     ܳଽ଴% – ɪɚɫɯɨɞɵ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (ɞɥɹ 90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ), ɦ3/ɫ; ܳˋ˔˒ – ɩɨɬɟɪɢ ɧɚ ɢɫɩɚɪɟɧɢɹ (ɩɪɢɧɢɦɚɸɬɫɹ ɤɚɤ 1% ɨɬ ɫɪɟɞɧɟɦɟɫɹɱɧɨɝɨ 
ɪɚɫɯɨɞɚ), ɦ3/ɫ;  ܳ˗ – ɩɨɬɟɪɢ ɧɚ ɮɢɥɶɬɪɚɰɢɸ (ɞɥɹ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɣ ɩɪɢɧɢɦɚɸɬɫɹ ɡɚ 1% 
ɨɬ ɫɪɟɞɧɟɝɨɞɨɜɨɝɨ ɪɚɫɯɨɞɚ), ɦ3/ɫ; ܳˎёˇ – ɩɨɬɟɪɢ ɧɚ ɥɶɞɨɨɛɪɚɡɨɜɚɧɢɟ, ɦ3/ɫ; ɜ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɪɟɤɚ ɧɟ ɡɚɦɟɪɡɚɟɬ 
ɩɪɢɧɢɦɚɟɦ ɡɚ 1% ɨɬ ɫɪɟɞɧɟɝɨɞɨɜɨɝɨ ɪɚɫɯɨɞɚ. ȼ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɪɟɤɚ ɡɚɦɟɪɡɚɟɬ, 
ɩɪɢɧɢɦɚɟɦ 2% ɨɬ ɫɪɟɞɧɟɝɨɞɨɜɨɝɨ ɪɚɫɯɨɞɚ. ȼ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɪɟɤɚ ɦɨɠɟɬ 
ɩɪɨɦɟɪɡɚɬɶ, ɩɪɢɧɢɦɚɟɦ ɡɚ 3% ɨɬ ɫɪɟɞɧɟɝɨɞɨɜɨɝɨ ɪɚɫɯɨɞɚ. ɉɨɥɭɱɟɧɧɵɟ ɩɨɬɟɪɢ 
ɪɚɫɩɪɟɞɟɥɹɟɦ ɫ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɦ ɡɧɚɤɨɦ ɧɚ ɦɟɫɹɰɵ ɬɚɹɧɢɹ; ܳ˛ˎ – ɩɨɬɟɪɢ ɧɚ ɲɥɸɡɵ ɢ ɪɵɛɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɜ ɦɟɫɹɰɵ, ɝɞɟ ɢɞёɬ 
ɪɵɛɚ (ɩɪɢɧɢɦɚɟɦ ɡɚ 3% ɨɬ ɪɚɫɯɨɞɚ ɜ ɦɟɫɹɰ), ɦ3/ɫ; ܪʒЭʠ˒ˑˇ˅ −  ɩɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ Ƚɗɋ, ɦ: 

˅ˇʒЭʠ˒ˑܪ  = ܼʑʐ − ܼʜʐ(ܳʜʐሺݐሻ) − ∆ℎ,                                                               (2.19) 
 

ɝɞɟ  ܼʑʐ  – ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ  ʜʞʢ = ͳʹͷ, ɦ; ܼʜʐ(ܳʜʐሺݐሻ) – ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɨ-ɥɟɬɧɟɦɭ ɢ 
ɡɢɦɧɟɦɭ ɩɨɥɢɧɨɦɚɦ 6 ɫɬɟɩɟɧɢ, ɢɫɩɨɥɶɡɭɹ ɩɨɥɟɡɧɵɟ ɪɚɫɯɨɞɵ ɦ; ∆ℎ –  ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ (ɩɪɢɧɢɦɚɸɬɫɹ ɡɚ 1% 
ɨɬ ɩɨɥɧɨɝɨ ɧɚɩɨɪɚ), ∆ℎ = Ͳ,Ͷͻ ɦ. 

Ɂɚɬɟɦ ɪɚɫɫɱɢɬɵɜɚɟɦ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ 
ɩɨ ɮɨɪɦɭɥɟ:  

 ʑܰʤʙ = ݇ெ ∙ ܳʑʤʙ ∙  ʒЭʠ˒ˑˇ˅,                                                                                (2.20)ܪ
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ɝɞɟ   ܳʑʤʙ – ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ, ɦ3/ɫ. 

ɉɪɢ ɪɚɫɱёɬɟ ɨɬɦɟɬɨɤ ɧɢɠɧɟɝɨ ܼʜʐ(ܳʑʤʙሺݐሻ) ɛɶɟɮɚ ɢɫɩɨɥɶɡɭɟɦ ɡɧɚɱɟɧɢɟ 
ɪɚɫɯɨɞɨɜ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ ɬɚɛɥɢɰɚ Ⱥ.3. 
 
2.2.2 Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 

 
ɉɟɪɜɚɹ ɩɨɩɵɬɤɚ ɡɚɪɟɝɭɥɢɪɨɜɚɬɶ ɫɬɨɤ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɝɪɚɮɢɱɟɫɤɨɣ ɮɨɪɦɟ 

ɫ ɩɨɦɨɳɶɸ ɩɨɫɬɪɨɟɧɢɣ ɧɚ ɝɨɞɨɜɨɦ ɝɪɚɮɢɤɟ ɫɪɟɞɧɢɯ ɦɨɳɧɨɫɬɟɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɣ ɪɚɫɫɱɢɬɚɟɦ ɦɨɳɧɨɫɬɢ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ Ƚɗɋ: 
ȼɵɪɚɛɨɬɤɚ ɡɚ ɝɨɞ: Э = ͸ͳͷͲ  ɦɥɧ ɤȼɬ·ɱ 
Ɋɚɫɱɟɬ ɦɨɳɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.5. 
 

Ɍɚɛɥɢɰɚ 2.5. – Ɋɚɫɱɟɬ ɦɨɳɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ 
Ɇɟɫɹɰ I II  III  IV  V VI  VII VIII IX  X XI  XII 
Ʉɨɷɮɮɢɰɢɟɧɬɵ 1 2 3 4 5 6 7 8 9 10 11 12 Э˔˖˜, ɦɥɧ 
ɤȼɬ*ɱ 

20,4 18,7 17 16,15 15,3 13,6 13,6 15,3 16,15 17 18,7 20,4 

˔ܰ˖˜, Ɇȼɬ 833 792 708 667 625 583 583 625 667 708 792 833 

 
Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.3. 
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Ɋɢɫɭɧɨɤ 2.3 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 

 
Ɍɚɤɠɟ ɩɨ ɝɪɚɮɢɤɭ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ ɨɩɪɟɞɟɥɹɟɦ ɦɟɫɹɰ ɧɚɱɚɥɚ ɫɪɚɛɨɬɤɢ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ – ɷɬɨ XII ɦɟɫɹɰ. 
 
2.2.3 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ 

ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
 

ȼ ɩɟɪɜɨɣ ɢɬɟɪɚɰɢɢ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɟ ɫɨɫɬɨɹɥɚɫɶ 
ɢɡ-ɡɚ ɧɟɞɨɫɬɚɬɤɚ ɜɨɞɵ ɞɥɹ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɇɉɍ, ɜ ɫɜɹɡɢ ɫ 
ɨɛɟɫɩɟɱɟɧɢɟɦ ɡɚɞɚɧɧɨɣ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ. 

5000

5500

6000

6500

7000

7500

8000

8500

1 2 3 4 5 6 7 8 9 10 11 12
Ɇɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɉɟɪɟɤɪɵɬɵɣ Ȼɵɬ
ɉɟɪɟɤɪɵɬɵɣ ȼɏɄ Ɇɨɳɧɨɫɬɶ ɩɨ ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ
Ɇɨɳɧɨɫɬɶ ɩɨ ȼɏɄ ɗɧɟɪɝɨɫɢɫɬɟɦɚ
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ɉɨɫɥɟ ɢɡɦɟɧɟɧɢɹ ɡɧɚɱɟɧɢɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɫɪɚɛɨɬɤɚ ɢ 
ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɫɨɫɬɨɹɥɢɫɶ, ɬɨ ɟɫɬɶ ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɜ ɧɚɱɚɥɟ 
ɫɪɚɛɨɬɤɢ ɫɬɚɥɚ ɪɚɜɧɚ ɨɬɦɟɬɤɟ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɜ ɤɨɧɰɟ ɧɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. Ɉɤɨɧɱɚɬɟɥɶɧɵɣ ɜɚɪɢɚɧɬ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ ɬɚɛɥɢɰɚ Ⱥ.4. 

Ƚɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 2.6. 
 

Ɍɚɛɥɢɰɚ 2.6 – Ƚɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ 
ɦɟɫɹɰ I II  III  IV  V VI  VII VIII IX  X XI  XII 
Nɝɚɪ, 
Ɇȼɬ 

197 ȼɏɄ ȼɏɄ ȼɏɄ ȼɏɄ ȼɏɄ ȼɏɄ ȼɏɄ ȼɏɄ ȼɏɄ ȼɏɄ 197 

 
2.2.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ Ɇɨɬɵɝɢɧɫɤɨɣ Ƚɗɋ 
 
Ɋɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɪɚɜɧɚ: 
 ˓ܰ˃˄. = ˄ܰ˃ˊ. + ˒ܰˋˍ..        

(2.21) 
 
ɂɡ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɧɢɬɚɪɧɨɝɨ ɩɨɩɭɫɤɚ ɜɵɬɟɤɚɟɬ ɪɚɫɱёɬ 

ɱɚɫɬɢ ɛɚɡɨɜɨɣ ɦɨɳɧɨɫɬɢ, ɩɪɨɢɡɜɨɞɢɦɵɣ ɩɨ ɮɨɪɦɭɥɟ: 
 ˄ܰ˃ˊ.˔˃.˒ˑ˒. = ݇ே ∙ ܳ˔.˒. ∙ ʜ = ͺ,͸ ∙ ʹͷͲ ∙ ଵ଴,ଶ଻ଵ଴଴଴ = ʹʹ ʛʑ˕,                     

(2.22) 

 
ɝɞɟ    Qɫ.ɩ. = 250 ɦ3/ɫ – ɪɚɫɯɨɞ ɫɚɧɢɬɚɪɧɨɝɨ ɩɨɩɭɫɤɚ;  

H = 10,27 ɦ – ɧɚɩɨɪ ɜ ɞɚɧɧɨɦ ɦɟɫɹɰɟ;  
kN  = 8,6 – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ. 
ɋɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɛɚɡɨɜɨɣ ɦɨɳɧɨɫɬɢ, ɫɭɬɨɱɧɚɹ ɜɵɪɚɛɨɬɤɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ: 
 Э˄˃ˊ.˔˃.˒ˑ˒. = ˄ܰ˃ˊ.˔˃.˒ˑ˒. ∙ ʹͶ = ʹʹ ∙ ଶସଵ଴଴଴ = Ͳ,ͷ͵ ˏˎː ˍʑ˕ ∙ ˚.         (2.23) 

 
ɉɨɥɭɱɟɧɧɵɣ ɬɪɟɭɝɨɥɶɧɢɤ ɪɚɡɦɟɳɚɟɬɫɹ ɜ ɛɚɡɨɜɨɣ ɱɚɫɬɢ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɵɣ ɤɚɬɟɬ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɭɬɨɱɧɨɣ ɛɚɡɨɜɨɣ ɜɵɪɚɛɨɬɤɟ, 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɜɟɪɬɢɤɚɥɶɧɵɣ – ɛɚɡɨɜɨɣ ɦɨɳɧɨɫɬɢ. 

ȼ ɰɟɥɨɦ ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɷɧɟɪɝɨɨɬɞɚɱɚ ɡɚ ɫɭɬɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɝɚɪɚɧ-
ɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ: 

 Эˆ˃˓. = ˆܰ˃˓. ∙ ଶସଵ଴଴଴ = ͳͻ͹ ∙ ଶସଵ଴଴଴ = Ͷ,͹͵ ˏˎː ˍʑ˕ ∙ ˚.         (2.24) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɵɪɚɛɨɬɤɚ ɜ ɩɢɤɨɜɨɣ ɡɨɧɟ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɪɚɜɧɚ: 
 Э˒ˋˍ.′ = Эˆ˃˓. − Э˄˃ˊ.˔˃.˒ˑ˒. = Ͷ,͹͵ − Ͳ,ͷ͵ = Ͷ,ʹ ˏˎː ˍʑ˕ ∙ ˚.                

(2.25) 
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ȼ ɩɢɤɨɜɭɸ (ɩɨɥɭɩɢɤɨɜɭɸ) ɡɨɧɭ ɝɪɚɮɢɤɚ, ɧɟ ɡɚɧɹɬɭɸ ɫɭɳɟɫɬɜɭɸɳɢɦɢ 
Ƚɗɋ, ɪɚɡɦɟɳɚɟɦ ɤɚɬɟɬ ɩɢɤɨɜɨɣ ɜɵɪɚɛɨɬɤɢ ɢ ɩɚɪɚɥɥɟɥɶɧɨ ɨɫɢ ɦɨɳɧɨɫɬɟɣ 
ɨɩɭɫɤɚɟɦ ɩɟɪɩɟɧɞɢɤɭɥɹɪ ɞɨ ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɂɄɇ. ɉɢɤɨɜɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɪɚɛɨɱɟɣ 
ɦɨɳɧɨɫɬɢ ɩɨɥɭɱɚɟɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɷɬɨɝɨ ɝɪɚɮɢɱɟɫɤɨɝɨ ɩɨɫɬɪɨɟɧɢɹ ɤɚɤ ɩɪɨɟɤɰɢɹ 
ɧɚ ɨɫɶ ɦɨɳɧɨɫɬɢ. ȼ ɫɥɭɱɚɟ, ɟɫɥɢ ɱɚɫɬɶ ɩɢɤɨɜɨɝɨ ɬɪɟɭɝɨɥɶɧɢɤɚ ɨɤɚɡɚɥɚɫɶ ɜ ɛɚɡɟ, 
ɫɥɟɞɭɟɬ ɡɧɚɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɢ ɦɨɳɧɨɫɬɢ ɞɚɧɧɨɣ ɱɚɫɬɢ ɜɵɱɟɫɬɶ ɢɡ ɩɢɤɚ ɢ 
ɞɨɛɚɜɢɬɶ ɤ ɛɚɡɨɜɨɣ ɱɚɫɬɢ. ˒ܰˋˍ. = ʹͳͷ ʛʑ˕.   Э˒ˋˍ. = Ͷ,ʹͲʹ ˏˎː ˍʑ˕ ∙ ˚.   ˄ܰ˃ˊ. = ʹʹ ʛʑ˕.  Э˄˃ˊ. = Ͳ,ͷʹͺ ˏˎː ˍʑ˕ ∙ ˚.  

Ɍɨɝɞɚ ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ ɞɥɹ ɞɟɤɚɛɪɹ ɪɚɜɧɚ: 
 ˓ܰ˃˄. = ʹʹ + ʹͳͷ = ʹ͵͹ ʛʑ˕.  
 ே˓˃˄.ேˆ˃˓ = ଶଷ଻ଵଽ଻ = ͳ,ʹͲ ൑ ͳ,ʹͲ.  (2.26) 

 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɟ ɞɨɥɠɧɚ 

ɩɪɟɜɵɲɚɬɶ ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɦɨɳɧɨɫɬɶ ɛɨɥɟɟ ɱɟɦ ɜ ɞɜɚ ɪɚɡɚ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ 
ɷɤɨɧɨɦɢɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɨɳɧɨɫɬɢ. Ⱦɥɹ ɪɟɝɢɨɧɨɜ ɋɢɛɢɪɢ ɢ 
Ⱦɚɥɶɧɟɝɨ ȼɨɫɬɨɤɚ ɷɬɨ ɨɝɪɚɧɢɱɟɧɢɟ ɫɨɫɬɚɜɥɹɟɬ 1,2 ɪɚɡɚ. 

Ɂɚ ɜɵɪɚɛɨɬɤɭ ɢ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɬɚɧɰɢɣ ɜɡɹɬɵ 35% 
ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ Ȼɨɝɭɱɚɧɫɤɨɣ Ƚɗɋ ɢ ɟɟ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ. 

Ɋɟɡɭɥɶɬɚɬɵ ɩɨɫɬɪɨɟɧɢɹ ɂɄɇ ɡɚ ɞɟɤɚɛɪɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ 
ɪɢɫɭɧɨɤ Ⱥ.1. 

 
2.2.5 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɨɜ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

Ɇɨɬɵɝɢɧɫɤɨɣ Ƚɗɋ, ɛɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 
 
ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɭɱɢɬɵɜɚɟɦ, ɱɬɨ 

ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ ɪɚɜɟɧ ʹ %  ˑ˕ ௧ܲ௠௔௫, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 
10% ɨɬ ௧ܲ௠௔௫. 

ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ, ɩɨɷɬɨɦɭ ɚɜɚɪɢɣɧɵɣ ɛɭɞɟɬ ɪɚɡɦɟɳɟɧ ɧɚ Ɍɗɋ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ ɬɚɛɥɢɰɚ Ⱥ.5. 

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

ɪɟɦܨ 
ɫɭɳ.Ƚɗɋ = ɭܰɫɬ

ɫɭɳ.Ƚɗɋ͸ ∙ ͳ ɦɟɫ = ͶͺͲ͸ = ͺͲ Ɇȼɬ ∙ ˏˈ˔ˆˑˇ .                                  ሺʹ.ʹ͹ሻ 
 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
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ɪɟɦܨ 
ɩɪ.Ƚɗɋ = ɭܰɫɬ

ɩɪ.Ƚɗɋ͸ ∙ ͳ ɦɟɫ = ʹ͵͹͸ = ͵ͻ,ͷ Ɇȼɬ ∙ ˏˈ˔ˆˑˇ .                                   ሺʹ.ʹͺሻ 
 

Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɋ ɦɨɠɧɨ ɩɥɚɧɢɪɨɜɚɬɶ, ɢɫɯɨɞɹ ɢɡ 
ɪɚɫɱɟɬɚ ɨɫɬɚɧɨɜɚ ɤɚɠɞɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɜ ɫɪɟɞɧɟɦ 1 ɪɚɡ ɜ 2 ɝɨɞɚ: 

ܨ˓  ˈˏʡЭʠ = ˖ܰ˔˕ʡЭʠʹ ∙ ͳˏˈ˔ = ͳʹͳͶʹ = ʹͲʹ Ɇȼɬ ∙ ˏˈ˔ˆˑˇ .                                            ሺʹ.ʹͻሻ 

 
ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ Ⱥ.5, ɫɬɪɨɢɦ ɛɚɥɚɧɫ ɦɨɳɧɨɫɬɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ 

ɩɥɚɤɚɬɟ «ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ Ⱥɥɬɚɣɫɤɨɣ Ƚɗɋ». 
ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ ɫɭɦɦɵ: 
 ˖ܰ˔˕.ʒЭʠ = ˓ܰ˃˄ʒЭʠ + ˓ܰˈˊʒЭʠ = ʹ͵͹ + ʹͳ = ʹͷͺ ʛʑ˕.                                             ሺʹ.͵Ͳሻ 

 
2.2.6 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ 

ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ, ɨɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ 
 

Ɂɚɞɚɱɚ ȼɗɊ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ – ɨɩɪɟɞɟɥɢɬɶ 
ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ. 

Ɋɚɫɫɦɨɬɪɢɦ ɞɜɚ ɪɟɠɢɦɚ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ:  
1 Ɋɚɛɨɬɚ Ƚɗɋ ɩɨ ɭɪɨɜɧɹɦ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɪɚɫɱɟɬɧɨɝɨ 

ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (ɩɪɢɥɨɠɟɧɢɟ Ⱥ ɬɚɛɥɢɰɚ Ⱥ.7). 
2 Ɋɚɛɨɬɚ Ƚɗɋ ɫ ɦɨɳɧɨɫɬɹɦɢ, ɩɪɢɧɹɬɵɦɢ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

(ɩɪɢɥɨɠɟɧɢɟ Ⱥ ɬɚɛɥɢɰɚ Ⱥ.6). 
ɉɨ ɤɚɠɞɨɦɭ ɪɟɠɢɦɭ ɩɨɞɫɱɢɬɵɜɚɟɬɫɹ ɜɵɪɚɛɨɬɤɚ Ƚɗɋ ɡɚ ɩɟɪɢɨɞ ɨɬ ɧɚɱɚɥɚ 

ɧɚɩɨɥɧɟɧɢɹ ɞɨ ɧɚɱɚɥɚ ɫɪɚɛɨɬɤɢ ɢ ɩɪɢɧɢɦɚɟɬɫɹ ɪɟɠɢɦ ɧɚɩɨɥɧɟɧɢɹ ɫ ɛɨɥɶɲɟɣ 
ɜɵɪɚɛɨɬɤɨɣ. 

 Э = ∑ 𝑖ܰଵଶ𝑖=ଵ ∙  ˑ˅ ˅ ˏˈ˔./ͳͲͲͲ.     (2.31)˔˃˚ݐ
 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɩɨ ɦɨɳɧɨɫɬɹɦ ɩɨɥɭɱɢɥɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ 
ɜɵɪɚɛɨɬɤɭ, ɪɚɜɧɭɸ: ∑ Э = ͳͲͳʹ,͹͸ ˏˎː. ˍʑ˕ ∙ ˚.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɩɨ ɦɨɳɧɨɫɬɹɦ ɩɨɥɭɱɢɥɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ 
ɜɵɪɚɛɨɬɤɭ, ɪɚɜɧɭɸ: ∑ Э = ͳͲͲͲ,ͺ ˏˎː. ˍʑ˕ ∙ ˚.  

ɉɪɢɧɢɦɚɟɦ ɪɟɠɢɦ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɫ ɧɚɢɛɨɥɶɲɟɣ ɜɵɪɚɛɨɬɤɨɣ 
(ɩɨ ɦɨɳɧɨɫɬɹɦ). 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ ɩɨɫɬɪɨɢɦ ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɢ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɚɯ ɩɨ ɦɨɳɧɨɫɬɹɦ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 2.4. 
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Ɋɢɫɭɧɨɤ 2.4 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ ɜ 

ɫɪɟɞɧɟɜɨɞɧɨɦ ɢ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɚɯ ɩɨ ɦɨɳɧɨɫɬɹɦ. 
  

122,5

123

123,5

124

124,5

125

125,5

Zɜɛ, ɦ

Сред̦е̏од̦ый ̐од Мало̏од̦ый ̐од

ɇɉɍ 125,00

ɍɆɈ 122,62
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

3.1 ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ 
 

3.1.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ Ɇɨɬɵɝɢɧɫɤɨɣ Ƚɗɋ ɩɨ ɧɚɩɨɪɭ ɢ 
ɪɚɫɯɨɞɭ 
 

ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ, 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɞɥɹ ɷɬɨɝɨ ɫɬɪɨɢɦ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɤɚɡɚɧɢɟɦ ɥɢɧɢɣ 
ɨɝɪɚɧɢɱɟɧɢɣ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɟ ɧɚ ɪɢɫɭɧɤɟ 3.1. 

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɨɥɶɡɭɟɦɫɹ ɦɟɬɨɞɢɤɨɣ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ 
ɦɟɬɨɞɢɱɟɫɤɨɦ ɩɨɫɨɛɢɢ «ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ Ƚɗɋ». 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 3.1. 
 
Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ ȼȻ ɢ ɇȻ 
ɇɚɩɨɪɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɪɚɫɱɟɬɧɨɣ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ 

ɩɨ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ 

Ƚɗɋ 
QɇȻ, 
ɦ3/ɫ 

zɇȻ
ɥɟɬɨ, 
ɦ 

zɇȻ
ɡɢɦɚ, ɦ 

ɇɇɉɍ, 
ɦ 

ɇɍɆɈ, 
ɦ 

ɇɪɚɫɱ, 
ɦ 

ɇ, ɦ 
Q, 

ɦ3/ɫ 
ɇ, ɦ 

Q, 
ɦ3/ɫ 

0 103,99 20,82 18,43 20,15 0 103,99 20,82 18,43 20,15 

200 105,02 19,79 17,40 19,12 200 105,02 19,79 17,40 19,12 

400 106,01 18,80 16,41 18,13 400 106,01 18,80 16,41 18,13 

600 106,95 17,86 15,47 17,19 600 106,95 17,86 15,47 17,19 

800 107,82 16,99 14,60 16,32 800 107,82 16,99 14,60 16,32 

1000 108,61 16,20 13,81 15,53 1000 108,61 16,20 13,81 15,53 

0 103,99 20,82 18,43 20,15 0 103,99 20,82 18,43 20,15 

1200 109,33 15,48 13,09 14,81 1200 109,33 15,48 13,09 14,81 

1400 109,97 14,84 12,45 14,17 1400 109,97 14,84 12,45 14,17 

1600 110,54 14,27 11,88 13,60 1600 110,54 14,27 11,88 13,60 

1800 111,05 13,76 11,37 13,09 1800 111,05 13,76 11,37 13,09 

2000 111,49 13,32 10,93 12,65 2000 111,49 13,32 10,93 12,65 

2200 111,89 12,92 10,53 12,25 2200 111,89 12,92 10,53 12,25 

2400 112,25 12,56 10,17 11,89 2400 112,25 12,56 10,17 11,89 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.1 

Ʉɪɢɜɵɟ ɫɜɹɡɢ ȼȻ ɢ ɇȻ 
ɇɚɩɨɪɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɪɚɫɱɟɬɧɨɣ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ 

Ƚɗɋ 
QɇȻ, 
ɦ3/ɫ 

zɇȻ
ɥɟɬɨ, 
ɦ 

zɇȻ
ɡɢɦɚ, ɦ 

ɇɇɉɍ, 
ɦ 

ɇɍɆɈ, 
ɦ 

ɇɪɚɫɱ, 
ɦ 

ɇ, ɦ 
Q, 

ɦ3/ɫ 
ɇ, ɦ 

Q, 
ɦ3/ɫ 

2600 112,57 12,24 9,85 11,57 2600 112,57 12,24 9,85 11,57 

2800 112,85 11,96 9,57 11,29 2800 112,85 11,96 9,57 11,29 

3000 113,10 11,71 9,32 11,04 3000 113,10 11,71 9,32 11,04 

 
Ɋɟɠɢɦɧɨɟ ɩɨɥɟ Ɇɨɬɵɝɢɧɫɤɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.1. 
 

 
Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ Ɇɨɬɵɝɢɧɫɤɨɣ Ƚɗɋ 

 
ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ (ɪɢɫɭɧɨɤ 3.1) ɨɩɪɟɞɟɥɹɟɦ: 

7,00

9,00

11,00

13,00

15,00

17,00

19,00

21,00

0 500 1000 1500 2000 2500

ɇ, ɦ

Q, ɦ3/ɫ
ɇɉɍ ɍɆɈ
Ɋɚɫɱɟɬɧɵɣ Ʌɢɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ
Ʌɢɧɢɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɋɚɧ ɩɨɩɭɫɤ
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ Nɭɫɬ
Ɉɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 

Hmax=19,55

Hɪɚɫɱ=11,65

Hmin=10,19
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– ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫ୟ୶ = ͳͻ,ͷͷ ɦ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɇɉɍ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɯɨɞɭ 
ɫɚɧɢɬɚɪɧɨɝɨ ɩɨɩɭɫɤɚ; 

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

– ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫୧୬ = ͳͲ,ͳͻ ˏ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɍɆɈ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ. 
 

3.1.2 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 
 

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

Ⱦɢɚɩɚɡɨɧɭ ɧɚɩɨɪɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɭɪɛɢɧɵ: 
– ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ ɉɅ20 - ȼ 
– ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ ɉɅ20 - ȽɄ. 
ɇɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɨɬɧɨɲɟɧɢɟ ܪ௠𝑖௡/ܪ˒˓ˈˇ. Ɉɧɨ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ 

ɦɟɧɶɲɟ ɡɚɞɚɧɧɵɯ ɡɧɚɱɟɧɢɣ: 
 ு೘𝑖೙ு˒˓ˈˇ = ଵ଴,ଵଽଶ଴ = Ͳ,ͷͲͻͷ.                                                                                    (3.1) 

 

Ⱦɨɩɭɫɬɢɦɨɟ ɨɬɧɨɲɟɧɢɟ ɞɥɹ ɉɅ20 – ȼ ு೘𝑖೙ு˒˓ˈˇ ൒ Ͳ,ͷ. 

Ⱦɨɩɭɫɬɢɦɨɟ ɨɬɧɨɲɟɧɢɟ ɞɥɹ ɉɅ20 - ȽɄ  
ு೘𝑖೙ு˒˓ˈˇ ൒ Ͳ,͵ͷ. 

Ⱦɟɥɚɟɦ ɜɵɜɨɞ, ɱɬɨ ɜɵɛɪɚɧɧɵɟ ɬɭɪɛɢɧɵ ɩɨ ɧɚɩɨɪɚɦ ɭɞɨɜɥɟɬɜɨɪɹɟɬ 
ɭɫɥɨɜɢɸ. 

Ɇɨɞɟɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɨɞɯɨɞɹɳɢɯ ɬɭɪɛɢɧ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2 
 

Ɍɚɛɥɢɰɚ 3.2 – Ɇɨɞɟɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɨɞɯɨɞɹɳɢɯ ɬɭɪɛɢɧ 
ɉɚɪɚɦɟɬɪ ɉɅ20 – ȼ ɉɅ20 - ȽɄ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɧɚɩɨɪ ɝɢɞɪɨɬɭɪɛɢɧ 

,ˇˈ˓˒ܪ ˏ 20 20 

Ⱦɢɚɩɚɡɨɧ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

௠𝑖௡ܪ ⁄௠௔௫ܪ  0,5 0,35 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.2 
ɉɚɪɚɦɟɬɪ ɉɅ20 – ȼ ɉɅ20 - ȽɄ 

Ɉɩɬɢɦɚɥɶɧɚɹ 
ɩɪɢɜɟɞɟɧɧɚɹ 

ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 

݊′ଵ ௢௣௧ , ˑ˄/ˏ 146 155 

Ɉɩɬɢɦɚɥɶɧɵɣ 
ɩɪɢɜɟɞɟɧɧɵɣ 

ɪɚɫɯɨɞ 

ܳଵ ௢௣௧ , ˎ/˔ 1160 1580 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ 
ɦɨɞɟɥɢ 

𝜂ˏ ௢௣௧ 0,920 0,918 

ɉɪɢɜɟɞɟɧɧɵɣ 
ɦɚɤɫɢɦɚɥɶɧɵɣ 

ɪɚɫɯɨɞ 

ܳ′ଵ௠௔௫ , ˎ/˔ 2000 2750 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɤɚɜɢɬɚɰɢɢ 

𝜎 ሺܳଵ௠௔௫, ሻ 1 1,8 

ɉɪɢɜɟɞɟɧɧɵɣ 
ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ 

ɤɨɥɟɫɚ 

, ଵ ௠ܦ ˏ 0,5 0,46 

ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ 
ɬɭɪɛɢɧɵ 

, ˇˑˏܪ ˏ 3 10 

Ɍɟɦɩɟɪɚɬɭɪɚ ݐˏˑˇ, ℃ 18 20 
Ʉɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ݒˏˑˇ 1,01 1,062 

 
Ɂɚɬɟɦ ɩɪɨɜɨɞɢɥɫɹ ɪɚɫɱёɬ ɢ ɫɬɪɨɢɥɚɫɶ ɪɚɛɨɱɚɹ ɡɨɧɚ ɤɚɠɞɨɣ ɬɭɪɛɢɧɵ ɧɚ 

ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ.  
Ⱦɥɹ ɛɨɥɟɟ ɨɛɨɫɧɨɜɚɧɧɨɝɨ ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ ɛɵɥɢ 

ɜɵɩɨɥɧɟɧɵ ɪɚɫɱɟɬɵ ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ ɞɥɹ ɤɚɠɞɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧ. 
ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ η˕: 
 η˕ = ͳ − ሺͳ − ηˏሻ (ሺͳ − εሻ + ε ∙ √DభˏDభఱ √ʜˏʜN˓భబ √஝ː஝ˏఱ ), (3.2) 

 
ɝɞɟ     ηˏ, Dଵˏ, ʜˏ – ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; Dଵ, ʜ୒˓– ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ɋˏ, ɋː − ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 
ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ 
ɧɚɬɭɪɧɵɯ ɢ ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ tɧ ɢ tɦ; ߝ – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (ߝ = Ͳ,͹ͷ). 

Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ: 
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N˃ = ͻ,ͺͳ · Qଵ˓′ · Dଵଶ · H୒˓ · √H୒˓ · η˕ · ηˆ̝˓, (3.3) 

 
ɝɞɟ    Qଵ˓′ – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; ηˆ̝˓ − ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ 𝜂ˆ = Ͳ,ͻ͸ͷ). 

ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ: 
 Z′ୟ = ୒ˆˠ˔˖˔˕୒౗ , (3.4) 

 
ɝɞɟ    Nˆˠ˔˖˔˕ = ʹͷͺ Ɇȼɬ – ɪɚɫɱɟɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ. 

Ɋɚɫɫɱɢɬɚɧɧɨɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ܼ′௔ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ܼ௔. 
Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɤɪɚɬɧɨɟ 2 ɢɥɢ 3 ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɝɥɚɜɧɚɹ ɫɯɟɦɚ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɛɵɥɚ ɫɢɦɦɟɬɪɢɱɧɨɣ. (ܼ௔ = Ͷሻ 

ɉɨɫɥɟ ɱɟɝɨ ɭɬɨɱɧɹɟɬɫɹ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ: 
 Nୟ = ୒˖˔˕Z౗ . (3.5) 

 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
 ݊௖ = ݊′ூ ˓ ∙ √ு˓∙∆஽భ , (3.6) 

 
ɝɞɟ     ݊ ′ூ ˓ – ɩɪɢɜɟɞёɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ ɪɚɫɱёɬɧɨɣ 
ɬɨɱɤɟ; ∆ – ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞёɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɢ ɤ 
ɧɚɬɭɪɟ, ɪɚɜɧɚɹ ɨɬɧɨɲɟɧɢɸ ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɤ ɄɉȾ ɦɨɞɟɥɢ ɪɚɫɱɟɬɧɨɣ 
ɬɨɱɤɟ. 

ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɛɵɥɨ ɩɪɢɧɹɬɨ ɛɥɢɠɚɣɲɟɟ 
ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɩɨ ɢɡɜɟɫɬɧɨɦɭ 
ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ. (݊௖ = ͸Ͳሻ 

Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɹɥɚɫɶ ɦɢɧɢɦɚɥɶɧɚɹ, ɪɚɫɱёɬɧɚɹ ɢ ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞёɧɧɚɹ 
ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ: 

 ݊′ூ௣ = ௡˔∙஽భ√ு∙∆, (3.7) 

 
ɝɞɟ     ݊˔ – ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ; ܪ – ɧɚɩɨɪ ɧɚ ɫɬɚɧɰɢɢ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ ܪ௠௔௫, ܪ˓ ɢ ܪ௠𝑖௡. 

ɉɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ: 
 ܳ′ூ ∙ 𝜂ʡ = ே˃ଽ,଼ଵ∙஽భమ∙ுభ˓,ఱ∙𝜂ˆ ˔˓.   (3.8) 
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Ʌɟɜɚɹ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ ɨɩɪɟɞɟɥɹɥɚɫɶ ɩɨɞɛɨɪɨɦ ɬɚɤɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ ݊′ܫ ɪ, 
ɱɬɨɛɵ ɩɪɨɢɡɜɟɞɟɧɢɟ ܳ′ூ ∙ 𝜂ʡ ɜ ɷɬɨɣ ɬɨɱɤɟ ɨɛɟɫɩɟɱɢɜɚɥɨ ɜɵɩɨɥɧɟɧɢɟ ɭɤɚɡɚɧɧɨɝɨ 
ɪɚɜɟɧɫɬɜɚ. ɇɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɩɟɪɟɪɚɫɱёɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɧɚ ɤɨɨɪɞɢɧɚɬɵ 
ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 

 
ɉɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ: 
 ܳ′ூ = ொ೘𝑖೙஽భమ∙√ு∙∆,  (3.9) 

 
ɝɞɟ   ܳ௠𝑖௡ – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɫɬɚɧɰɢɸ. 

 
ɉɪɚɜɚɹ ɝɪɚɧɢɰɚ ɩɟɪɟɫɱɢɬɚɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɥɢɧɢɣ. 

ȼɟɪɯɧɹɹ ɥɢɧɢɹ ɩɪɨɜɨɞɢɬɫɹ ɩɚɪɚɥɥɟɥɶɧɨ ɥɢɧɢɹɦ ɨɬɤɪɵɬɢɹ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 
ɚɩɩɚɪɚɬɚ. ɇɢɠɧɹɹ ɥɢɧɢɹ ɫɬɪɨɹɬɫɹ ɩɨ ɞɜɭɦ ɬɨɱɤɚɦ, ɨɞɧɚ ɢɡ ɤɨɬɨɪɨɣ – ɪɚɫɱёɬɧɚɹ 
ɬɨɱɤɚ, ɚ ɞɪɭɝɚɹ – ɬɨɱɤɚ, ɨɩɪɟɞɟɥёɧɧɚɹ ɩɨ ɮɨɪɦɭɥɟ (3.9), ɩɨɞɫɬɚɧɨɜɤɨɣ ɜ ɮɨɪɦɭɥɭ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɚɪɚɦɟɬɪɨɜ ɧɚɬɭɪɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɚɯ 3.3 ɢ 3.5, ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɧɟɨɛɯɨɞɢɦɵɯ ɬɨɱɟɤ ɞɥɹ Ƚɍɏ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.4 ɢ 3.6 

 
Ɍɚɛɥɢɰɚ 3.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɧɚɬɭɪɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ  

ɉɚɪɚɦɟɬɪ  ɉɅ20 – ȼ 
D1 8,5 9 9,5 10 

ɄɉȾɬ 0,918 0,919 0,92 0,92 
N'ɚɝɪ 46314 51979 57978 64242 
Z' 5,6 5 4,4 4 
Z 6 5 5 4 

Nɚɝɪ 43000 51600 51600 64500 
∆1 1,04 1,04 1,04 1,04 

n'ɫɢɧɯ 60 57 54 51 
nɫɢɧɯ 60 60 60 60 
n'min 113 120 126 133 
n'max 157 166 175 184 
n'ɪɚɫɱ 146 155 164 172 

  
ɇɟɨɛɯɨɞɢɦɵɟ ɬɨɱɤɢ ɪɚɫɯɨɞɨɜ ɢ ɄɉȾ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɪɚɛɨɱɟɝɨ ɩɨɥɹ ɧɚ 

ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.3 ɢ 3.5 
 
Ɍɚɛɥɢɰɚ 3.4 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɧɟɨɛɯɨɞɢɦɵɯ ɬɨɱɟɤ ɞɥɹ Ƚɍɏ ɉɅ20 – ȼ. 

D1 8,5 9 9,5 10 
Q'·ηp 1,581 1,692 1,519 1,713 

Q'·ηmin 0,727 0,778 0,699 0,788 
Q'ɪ 0,767 0,684 0,613 0,554 

Q'min 1,062 0,947 0,849 0,766 
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Ɍɚɛɥɢɰɚ 3.5 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɧɚɬɭɪɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ  
ɉɚɪɚɦɟɬɪ  ɉɅ20 – ȽɄ 

D1 8,5 9 9,5 10 
ɄɉȾɬ 0,911 0,912 0,913 0,913 
N'ɚɝɪ 68631 77027 85918 95200 
Z' 3,8 3,3 3 2,7 
Z 4 4 3 3 

Nɚɝɪ 64500 64500 86000 86000 
∆1 1,06 1,06 1,06 1,06 

n'ɫɢɧɯ 64 61 57 55 
nɫɢɧɯ 65,2 62,5 60 60 
n'min 122 124 125 132 
n'max 169 171 173 182 
n'ɪɚɫɱ 158 160 162 171 

 
Ɍɚɛɥɢɰɚ 3.6 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɧɟɨɛɯɨɞɢɦɵɯ ɬɨɱɟɤ ɞɥɹ ɉɅ20 – ȽɄ. 

D1 8,5 9 9,5 10 
Q'·ηp 2,372 2,115 2,531 2,285 

Q'·ηmin 1,091 0,973 1,164 1,051 
Q'ɪ 0,760 0,677 0,607 0,548 

Q'min 1,052 0,938 0,841 0,759 
 

3.1.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɟ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 

 
Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 

ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ.  
Ɉɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  
 ∇ܼ˓.ˍ. = ܼː˄ሺܳː˄ሻ +  ௦,                                                                              (3.10)ܪ
 

ɝɞɟ     ܼː˄(ܳː˄) – ɨɬɦɟɬɤɚ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ ɜ ɇȻ;  ݏܪ – ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ.  
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɧɚɯɨɞɢɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ:  
௦ܪ  = ܤ − ௓ʜʐሺொʜʐሻଽ଴଴ − 𝜎ܪ − ͳ,ͷ,                                                                   (3.11) 

 
ɝɞɟ    ܤ = ͳͲ ɦ – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ;  𝜎 – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ Ƚɍɏ (ɩɪɢɥɨɠɟɧɢɟ Ȼ);  ܪ – ɧɚɩɨɪ.  

ɂɫɩɨɥɶɡɭɹ Ƚɍɏ ɫ ɧɚɡɧɚɱɟɧɧɨɣ ɡɨɧɨɣ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɵɱɢɫɥɹɸɬɫɹ 
ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɞɥɹ ɬɪёɯ ɫɥɭɱɚɟɜ:  

1. ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ܪ௠௔௫; 
2. ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ɢ ܪ˓˃˔˚; 
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3. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ܪ௠𝑖௡ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ ɦɨɳɧɨɫɬɢ 
ɨɝɪɚɧɢɱɟɧɢɹ. 

ɇɚ ɥɢɧɢɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ (ɩɪɢɥɨɠɟɧɢɟ Ȼ), ɜ ɤɪɚɣɧɟɣ ɩɪɚɜɨɣ ɬɨɱɤɟ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɯɨɞ, ɩɟɪɟɫɱɢɬɵɜɚɟɦɵɣ ɫ ɦɨɞɟɥɢ ɜ ɧɚɬɭɪɭ:  

 ܳ = ܳூ′ܦଵଶ√ܪ௠௔௫.                                                                                        (3.12) 
 
Ɂɚɬɟɦ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ (ɪɢɫɭɧɨɤ 1.2) ܼː˄ሺܳː˄ሻ ɨɩɪɟɞɟɥɹɟɬɫɹ ɡɧɚɱɟɧɢɟ 

ɨɬɦɟɬɤɢ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɩɪɢ ɞɚɧɧɨɦ ɪɚɫɯɨɞɟ. ȼ ɨɫɬɚɥɶɧɵɯ 
ɫɥɭɱɚɹɯ ɪɚɫɱёɬ ɜɵɩɨɥɧɹɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ. Ɂɧɚɱɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱёɬɚ ɫɜɟɞɟɧɵ 
ɜ ɬɚɛɥɢɰɭ 3.7.  

 
Ɍɚɛɥɢɰɚ 3.7 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ 

Ɍɭɪɛɢɧɚ 
ɉɅ20-ȼ-

1000 
ɉɅ20-ȼ-850 ɉɅ20-ȽɄ-850 ɉɅ20-ȽɄ-900 

ɉɅ20-ȽɄ-
1000 

Hs ɩɪɢ ɇmin, ɦ 
5,16 5,75 1,81 3,33 2,57 

Hs ɩɪɢ ɇɪ, ɦ  -1,78 -0,04 -9,93 -6,21 -5,39 
Hs ɩɪɢ ɇmax, ɦ -7,32 -5,36 -22,58 -16,32 -14,95 

 
Ɋɚɫɱɟɬɵ ɞɥɹ ɫɪɚɜɧɟɧɢɹ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.8 
 

Ɍɚɛɥɢɰɚ 3.8 – ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɬɚɛɥɢɰɚ 
№ 

ɬɭɪɛɢɧɵ 
Ɇɚɪɤɚ 

n, 
ɨɛ/ɦɢɧ 

HS, ɦ ηɧ.ɨ. ηɧ.ɪɬ. 
nɪ, 

ɨɛ/ɦɢɧ 
no, 

ɨɛ/ɦɢɧ 
ȼɫɩ, ɦ 

1 
ɉɅ20-ȽɄ-

850 
65,2 -22,58 0,973 0,923 158 155,9 - 

2 
ɉɅ20-ȽɄ-

900 
62,5 -16,32 0,974 0,944 160 155,9 - 

3 
ɉɅ20-ȽɄ-

1000 
60 -14,95 0,975 0,950 171 155,9 - 

4 ɉɅ20-ȼ-850 60 -5,36 0,958 0,926 146 146 22,5 

5 
ɉɅ20-ȼ-

1000 
60 -7,32 0,96 0,912 172 146 26,5 

 
ɋɪɟɞɢ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɜɚɪɢɚɧɬɨɜ ɡɨɧɵ ɪɚɛɨɬɵ ɬɭɪɛɢɧ: ɉɅ20-ȽɄ-850, ɉɅ20-

ȽɄ-900, ɉɅ20-ȼ-850, ɜɵɯɨɞɹɬ ɡɚ ɩɪɟɞɟɥɵ ɩɚɪɚɦɟɬɪɨɜ, ɨɩɪɟɞɟɥёɧɧɵɯ 
ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɹɜɥɹɸɬɫɹ ɧɟɞɨɩɭɫɬɢɦɵɦɢ. Ⱦɥɹ 
ɫɪɚɜɧɟɧɢɹ ɨɫɬɚɟɬɫɹ ɞɜɚ ɜɚɪɢɚɧɬɚ: ɉɅ20-ȽɄ-1000 ɢ ɉɅ20-ȼ-1000. ɍ ɬɭɪɛɢɧɵ 
ɉɅ20-ȽɄ-1000 ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɜɧɚɹ -14,95 ɦ., ɹɜɥɹɟɬɫɹ ɷɤɨɧɨɦɢɱɟɫɤɢ 
ɧɟɨɩɪɚɜɞɚɧɧɨɣ. ɉɪɢɧɢɦɚɟɬɫɹ ɤ ɭɫɬɚɧɨɜɤɟ ɬɭɪɛɢɧɚ ɉɅ20-ȼ-1000 ɬ.ɤ., ɟɟ ɜɵɫɨɬɚ 
ɨɬɫɚɫɵɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɟɞɢɧɫɬɜɟɧɧɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢ ɨɩɪɚɜɞɚɧɧɨɣ. 

ɂɫɯɨɞɹ ɢɡ ɫɪɚɜɧɟɧɢɣ ɛɵɥɚ ɜɵɛɪɚɧɚ ɬɭɪɛɢɧɭ ɉɅ20-ȼ-1000 ɫ ɫɥɟɞɭɸɳɢɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ, ɩɪɢɜɟɞɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 3.9: 
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Ɍɚɛɥɢɰɚ 3.9 – ɉɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧɵ ɉɅ20-ȼ-1000 
D1,ɦ Za nc, ɨɛ/ɦɢɧ Hs, ɦ 
10 4 60 -7,32 

 
Ɋɚɛɨɱɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɭɪɛɢɧ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ. 
 
3.2 ȼɵɛɨɪ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 
3.2.1 ȼɵɛɨɪ ɬɢɩɚ ɢ ɝɚɛɚɪɢɬɧɵɯ ɪɚɡɦɟɪɨɜ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 
ɉɨ ɧɚɧɨɝɪɚɦɦɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɢɩ: Ɇɇɍ 30/2–40-32-3. 
Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ɜɦɟɫɬɢɦɨɫɬɶɸ 30 ɦ3, 

ɫɨɫɬɨɹɳɢɦ ɢɡ 2 ɫɨɫɭɞɨɜ ɧɚ ɞɚɜɥɟɧɢɟ 4 Ɇɉɚ (40 ɤɝɫ/ɫɦ2), ɫ ɦɚɫɥɨɧɚɫɨɫɧɵɦ 
ɚɝɪɟɝɚɬɨɦ ȽȺ 30/2 – 40, ɢɦɟɸɳɢɦ ɫɥɢɜɧɨɣ ɛɚɤ ɜɦɟɫɬɢɦɨɫɬɶɸ 32 ɦ3 ɫ 3 ɧɚɫɨɫɚɦɢ. 

 
3.2.2 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 

 
Ɍɚɤ ɤɚɤ ɬɭɪɛɢɧɚ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɨɫɬɧɚɹ, ɬɨ ɜɵɛɢɪɚɟɬɫɹ ɗȽɊ ɞɥɹ ȽȺ ɫ ɞɜɭɦɹ 

ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɨɪɝɚɧɚɦɢ. ɋɨɝɥɚɫɧɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ, ɜɵɛɢɪɚɟɦ 
ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ ɬɢɩɚ ɗȽɊɄ-150-4, ɝɞɟ: 

150 – ɞɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ ɜ ɦɦ 
4 – ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ 4-ɝɨ ɢɫɩɨɥɧɟɧɢɹ. 
 
3.2.3 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 
Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ ɩɨ 

ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ. 
 ܵɧɨɦ = ௔ܰܿݏ݋𝜑 = ͸Ͷ,ͷͲ,ͺͷ = ͹ͺ,ͺ Ɇȼ ∙ Ⱥ.                                                                ሺ͵.ͳ͵ሻ 

 
ɑɢɫɥɨ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 ˓ = ͸ͲͲͲ݊௖ = ͸ͲͲͲ͸Ͳ = ͳͲͲ.                                                                                   ሺ͵.ͳͶሻ 
  
ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ: ɋȼ-1510/120-100, 

ɞɚɧɧɵɟ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.10. 
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Ɍɚɛɥɢɰɚ 3.10 – Ⱦɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ-1510/120-100 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ ȿɞ. ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ Sɧɨɦ Ɇȼ·Ⱥ 75,3 

ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ Ɋɧɨɦ Ɇȼɬ 64,5 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cosφ ɨ.ɟ. 0,85 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ Uɧɨɦ ɤȼ 13,8 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ Iɧɨɦ ɤȺ 3,175 

ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ nɧɨɦ ɨɛ/ɦɢɧ 60 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ Xd ɨ.ɟ. 0,7 

ɉɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ X’d ɨ.ɟ. 0,21 

ɋɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ X’’d ɨ.ɟ. 0,19 

ɂɫɩɨɥɧɟɧɢɟ ɡɨɧɬɢɱɧɨɟ 

 
3.2.4 Ɋɚɫɱɟɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 
 
h= ʹ ,Ͷ͵ ∙ ଵܦ = ʹ,Ͷ͵ ∙ ͳͲ = ʹͶ,͵ ˏ.                                                                       (3.15) 
 
Ɋɚɞɢɭɫ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɧɚ ɜɯɨɞɟ: 
 ܴ˅˘ = ͳ,͸͵ ∙ ଵܦ = ͳ,͸͵ ∙ ͳͲ = ͳ͸,͵ ˏ.              (3.16) 
 
ɍɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 𝜑˔.ˍ = ʹͳͲ°.  
Ⱦɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ: 
˃ܦ  = ͳͷ,͹ͷ ˏ, 
௔ݎ  = ஽ଶ˃ = ଵହ,଻ହଶ = ͹,ͺ͹ͷ ˏ.                                                                            (3.17) 

 
Ⱦɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɵɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ: 
˅ܦ  = ͳ͵,͹ͷ ˏ, 
௕ݎ  = ஽ଶ್ = ଵଷ,଻ହଶ = ͸,ͺ͹ͷ ˏ                                                                                                  (3.18) 
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ȼɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ: 
 ܾ଴ = Ͳ,Ͷ͵ ∙ ଵܦ = Ͳ,Ͷ͵ ∙ ͳͲ = Ͷ,͵ ˏ. (3.19) 
 
ȼɵɫɨɬɚ ɫɬɚɬɨɪɚ: 
 ʑ˔˕ = ܾ଴ + Ͳ,ͲͲ͵͵ ∙ ଵܦ = Ͷ,͵ + Ͳ,ͲͲ͵͵ ∙ ͳͲ = Ͷ,͵͵͵ ˏ.                             (3.20) 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɥɧɨɝɨ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɩɪɢ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɹɯ 

ɧɚɩɨɪɚ ɢ ɦɨɳɧɨɫɬɢ: 
 ܳ଴ = ேଽ,଼ଵ∙ு𝑝∙𝜂 = ଺ସହ଴଴ଽ,଼ଵ∙ଵଵ,଺ହ∙଴,ଽଵଶ = ͸ͳͺ,ͺ͵ ˏଷ ˔⁄ , (3.21) 

 
ɝɞɟ    N – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɭɪɛɢɧɵ (N = 64500 ɤȼɬ). 

Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɫɩɢɪɚɥɶɧɨɝɨ ɤɚɧɚɥɚ ɤɚɦɟɪɵ: 
 ܳ𝑖 = ொబ∙𝜑ଷ଺଴ = ଺ଵ଼,଼ଷ∙ଶଵ଴ଷ଺଴ = ͵͹ͺ,ͳ͹ ˏଷ ˔⁄ . (3.22) 

 
Ɉɩɪɟɞɟɥɟɧɢɟ ɩɥɨɳɚɞɢ ɜɯɨɞɧɨɝɨ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ: 
ܨ˅  ˘ = ொ𝑖௏˅ ˘ = ଷ଻଼,ଵ଻ଷ,ଷ = ͳͳͶ,͸ ˏଶ. (3.23) 

 a୧ = r୧ − rୟ;   m୧ = kଶ ∙ a୧ଶ,                                                                               (3.24) 
 ˆˇˈ    kଶ = ୫˅˘ୟ˅˘మ . 

 b୧ = m୧ + b଴.                                                                                                  (3.25) 
 rk = rୟ + m୧ ∙ tgͳͷ୓.                                                                                     (3.26) 
 
Ɂɧɚɱɟɧɢɟ ɢɧɬɟɝɪɚɥɚ ɞɥɹ ɥɸɛɨɝɨ ɫɟɱɟɧɢɹ ɜɵɱɢɫɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 J୧ = b଴ ∙ ln ቀ୰౗୰ౘቁ + b୧ ln ቀ୰i୰౗ቁ − rk ∙ ctgγ ∙ ln ቀ୰k୰౗ቁ + m୧.                                  (3.27) 

 
ȼɟɥɢɱɢɧɚ ɭɝɥɚ ɫɩɢɪɚɥɢ ɞɥɹ ɥɸɛɨɝɨ ɫɟɱɟɧɢɹ: 
  φ୧ = ଵ଼଴J˅˘ ∙ J୧.                                                                                                    (3.28) 

 
ȼɟɥɢɱɢɧɚ ɩɥɨɳɚɞɢ ɫɟɱɟɧɢɹ: 
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F୧ = b଴ሺrୟ − rୠሻ + ሺr୧ − rୟሻb୧ − ሺୠi−ୠబሻమଶ tgͳͷ୓.                                          (3.29) 

 
Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ –  ݎ𝑖 = ݂ሺ𝜑˔˒ሻ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.2. 

 

 
Ɋɢɫɭɧɨɤ 3.2 –  ݎ𝑖 = ݂ሺ𝜑˔˒ሻ. 

 
ɒɢɪɢɧɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɧɚ ɜɯɨɞɟ ɢɡ Ƚɍɏ: 
˒˔ܤ  = ʹ,͸ͷ ∙ ଵܦ = ʹ,͸ͷ ∙ ͳͲ = ʹ͸,ͷ ˏ. (3.30) 
 
Ⱦɥɢɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 
ܮ  = Ͷ,Ͳͷ ∙ ଵܦ = Ͷ,Ͳͷ ∙ ͳͲ = ͶͲ,ͷ ˏ.  (3.31) 
 
ɒɢɪɢɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ɧɚ ɜɵɯɨɞɟ: 
ଵܤ  = ʹ,͸ͷ ∙ ଵܦ = ʹ,͸ͷ ∙ ͳͲ = ʹ͸,ͷ ˏ. (3.32) 

 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ ɛɵɥ ɩɨɫɬɪɨɟɧ ɱɟɪɬɟɠ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

ɩɪɢɥɨɠɟɧɢɟ Ȼ ɪɢɫɭɧɨɤ Ȼ.3. 
 

3.2.5 Ɋɚɫɱɟɬ ɜɚɥɚ ɢ ɩɨɞɲɢɩɧɢɤɚ 
 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ: 
ʑܦ  = ͷ,ͳ ∙ ቀ ே௔௡˔ˋː˘ቁ଴,ଷଷ = ͷ,ͳ ∙ ቀ଺ସହ଴଴଺଴ ቁ଴,ଷଷ = ͳ,ʹͳ ˏ. (3.33) 

 
Ɂɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɩɨɥɭɱɟɧɧɨɟ ɩɨ ɮɨɪɦɭɥɟ (3.33) ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ 

ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ܦʑ = ͳ,͵ ˏ. 
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Ɋɚɫɱɟɬ ɩɨɞɲɢɩɧɢɤɚ: 
ɇɚɩɪɚɜɥɹɸɳɢɣ ɩɨɞɲɢɩɧɢɤ ɬɭɪɛɢɧɵ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɨɫɩɪɢɹɬɢɹ 

ɪɚɞɢɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ. ɉɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ ɜɫɟɝɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɩɨɞɲɢɩɧɢɤ ɧɚ 
ɜɨɞɹɧɨɣ ɫɦɚɡɤɟ. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɫɹ ɫ ɬɢɩɨɦ ɩɨɞɲɢɩɧɢɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɪɚɫɱёɬ ɞɥɹ ɫɟɝɦɟɧɬɧɨɝɨ ɢ ɤɨɥɶɰɟɜɨɝɨ ɩɨɞɲɢɩɧɢɤɚ. 

Ɋɚɞɢɚɥɶɧɚɹ ɫɢɥɚ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ: 
 ܴ˓˃ˇ = Ͳ,ͺ ∙ ேೌ௡೎∙஽భ = ͺ͸ ˍʜ. (3.34) 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɞɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ ɫ ɭɱɟɬɨɦ ɨɛɥɢɰɨɜɤɢ ݀˒ =ͳ,͵ʹ ˏ. 
Ⱦɥɹ ɤɨɥɶɰɟɜɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɚɜɧɨ: 
ˇ˖݌  = ோ˓˃ˇௗ˒∙ℎ˒ ൑  (3.35) ,[ˇ˖݌]

 
ɝɞɟ     hɉ – ɜɵɫɨɬɚ ɩɨɞɲɢɩɧɢɤɚ, ɪɚɜɧɚɹ 317 ɦɦ, ɞɥɹ ɞɚɧɧɨɝɨ ɞɢɚɦɟɬɪɚ ɜɚɥɚ.  

Ⱦɨɩɭɫɬɢɦɨɟ [݌˖ˇ] ɞɥɹ ɤɨɥɶɰɟɜɨɝɨ ɩɨɞɲɢɩɧɢɤɚ: 
ˇ˖݌  = ோ˓˃ˇௗ˅∙ℎ = ʹͲ͵,͵͸ ˍʞ˃. (3.36) 

 ʹͲ͵,͵͸ ൑ [ˇ˖݌] = ʹͶͲ,Ͷ ˍʞ˃. 
 

Ɉɩɪɟɞɟɥɢɦ ɭɫɢɥɢɟ ɧɚ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɣ ɫɟɝɦɟɧɬ: 
 ܴଵ = ோ˓˃ˇଵ+ଶ ୡ୭ୱ ఈ+ଶ ୡ୭ୱ ଶఈ = ଼଺ଵ+ଶ ୡ୭ୱ ଷ଺°+ଶ ୡ୭ୱ ଷ଺° = ʹ͸,ͷ͹ ˍʜ, (3.37) 

 
ɝɞɟ   ߙ – ɰɟɧɬɪɚɥɶɧɵɣ ɭɝɨɥ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɟɝɦɟɧɬɨɜ, ɪɚɜɧɵɣ: 

ߙ  = ଷ଺଴°௓˔ˈˆˏ = ଷ଺଴ଵ଴ = ͵͸, (3.38) 

 
ɝɞɟ     ܼ˔ˈˆˏ – ɤɨɥɢɱɟɫɬɜɨ ɫɟɝɦɟɧɬɨɜ, ɪɚɜɧɨɟ 10, ɞɥɹ ɞɚɧɧɨɝɨ ɞɢɚɦɟɬɪɚ ɜɚɥɚ. 

Ⱦɥɢɧɚ ɫɟɝɦɟɧɬɚ ɜ ɨɤɪɭɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ: 
  ݈˔ˈˆˏ = Ͳ,ͻ ∙ 𝜋 ௗ˒௓˔ˈˆˏ = Ͳ,͵͹ ˏ. (3.39) 

 
Ⱦɥɹ ɫɟɝɦɟɧɬɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɚɜɧɨ: 
ˇ˖݌  = ோ˓˃ˇ௟˔ˈˆˏ∙ℎ˒ ൑  (3.40) .[ˇ˖݌]
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Ⱦɨɩɭɫɬɢɦɨɟ [݌˖ˇ] ɞɥɹ ɫɟɝɦɟɧɬɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ: 
[ˇ˖݌]  = ͶͳͶ,Ͷͺ ˍʞ˃  
 Ͷ͸ͳ,Ͳͺ͸ ˍʞ˃ ൑ ͶͳͶ,Ͷͺ ˍʞ˃. 
 
Ɍɚɤ ɤɚɤ ɫɟɝɦɟɧɬɧɵɣ ɩɨɞɲɢɩɧɢɤ ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ, ɜɵɛɢɪɚɟɦ 

ɤɨɥɶɰɟɜɨɣ. 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 

4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ Ƚɗɋ 
 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ, ɨɞɧɢɦ ɢɡ ɝɥɚɜɧɵɯ ɷɬɚɩɨɜ 
ɹɜɥɹɟɬɫɹ ɜɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ. Ɉɬ ɜɵɛɪɚɧɧɨɣ ɫɯɟɦɵ 
ɡɚɜɢɫɢɬ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ, ɟɟ ɷɤɨɧɨɦɢɱɧɨɫɬɶ, ɨɩɟɪɚɬɢɜɧɚɹ 
ɝɢɛɤɨɫɬɶ (ɬ.ɟ. ɩɪɢɫɩɨɫɨɛɥɹɟɦɨɫɬɶ ɤ ɢɡɦɟɧɹɸɳɢɦɫɹ ɭɫɥɨɜɢɹɦ ɪɚɛɨɬɵ) ɢ ɭɞɨɛɫɬɜɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɫɲɢɪɟɧɢɹ. 

ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɪɚɫɩɨɥɨɠɟɧɚ ɜ Ɇɨɬɵɝɢɧɫɤɨɦ ɪɚɣɨɧɟ, ɜ 20 ɤɦ ɨɬ ɩɝɬ. 
Ɇɨɬɵɝɢɧɨ. ȼɵɞɚɱɭ ɦɨɳɧɨɫɬɢ Ɇɨɬɵɝɢɧɫɤɨɣ Ƚɗɋ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɭ ɛɭɞɭɬ 
ɨɛɟɫɩɟɱɢɜɚɬɶ Ʌɗɉ, ɫɨɟɞɢɧɹɸɳɢɟ Ƚɗɋ ɫ ɩɨɞɫɬɚɧɰɢɟɣ ɜ ɩɝɬ. Ɋɚɡɞɨɥɢɧɫɤ. 

Ⱦɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɛɭɞɭɬ ɪɚɫɫɦɨɬɪɟɧɵ 2 ɫɬɪɭɤɬɭɪɧɵɯ ɫɯɟɦɵ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ: ɫ ɨɞɢɧɨɱɧɵɦ ɢ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɚɦɢ. Ⱦɚɧɧɵɟ 
ɫɯɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 4.1 ɢ 4.2 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 
Ɋɢɫɭɧɨɤ 4.1 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ 
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Ɋɢɫɭɧɨɤ 4.2 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ 

 
4.2 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ 

 
4.2.1 ȼɵɛɨɪ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ 

 
ȼɵɛɨɪ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ (ȽȽ) ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɪɚɫɱёɬɧɨɦɭ ɡɧɚɱɟɧɢɸ 

ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɬɭɪɛɢɧɵ. 
ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɛɵɥ ɜɵɛɪɚɧ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-1510/120-100. 

Ⱦɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 
 

Ɍɚɛɥɢɰɚ 4.1 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ȽȽ ɋȼ-1510/120-100 
ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ܷːˑˏ ܿݏ݋𝜑 ܺ′ௗ ܺ′′ௗ ܺௗ 

S, ɆȼȺ P, Ɇȼɬ ɤȼ ɨ.ɟ. % % % 
75,3 64,5 13,8 0,85 28,5 21 70 

 
4.2.2 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦ ɫ ɨɞɢɧɨɱɧɵɦ 

ɛɥɨɤɨɦ 
 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɛɥɨɤɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɜ 

ɫɟɬɶ ɧɚɩɪɹɠɟɧɢɹ, ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, ɩɨɞɤɥɸɱɟɧɧɨɣ ɧɚ ɨɬɜɟɬɜɥɟɧɢɟ 
ɨɬ ɝɟɧɟɪɚɬɨɪɚ (ɬ.ɟ. ɧɚɝɪɭɡɤɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ (ɋɇ)). Ɉɩɪɟɞɟɥɢɦ ɢɯ ɱɢɫɥɨ, ɬɢɩ 
ɢ ɧɨɦɢɧɚɥɶɧɭɸ ɦɨɳɧɨɫɬɶ. 

 ܵ˓˃˔˚ = ௉̂ −௉̝ ː௖௢௦𝜑 = ଺ସ,ହ−ଶ,ହ଼଴,଼ହ = ͹ʹ,ͺͶ ʛʑ ∙ ʏ,                                                       (4.1) 
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ɝɞɟ  ̝ܲ ː = Ͳ,Ͳͳ ∙ ̟ܲ ˔˕ = Ͳ,Ͳͳ ∙ ʹͷͺ = ʹ,ͷͺ ʛʑ˕ – ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
ɫɬɚɧɰɢɢ; ̟ܲ ˔˕ = ʹͷͺ ʛʑ ∙ ʏ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ; ܿݏ݋𝜑 = Ͳ,ͺͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ȽȽ. 

ɉɨ ɤɚɬɚɥɨɝɭ ɜɵɛɢɪɚɟɬɫɹ ɫɢɥɨɜɨɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫ ɫɢɫɬɟɦɨɣ ɨɯɥɚɠɞɟɧɢɹ 
ɜɢɞɚ «Ⱦɐ», ɫ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɧɚɩɪɹɠɟɧɢɹ ɛɟɡ ɜɨɡɛɭɠɞɟɧɢɹ (ɉȻȼ), 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɪɚɛɨɬɵ ɜ ɛɥɨɤɟ ɫ ɝɟɧɟɪɚɬɨɪɨɦ ɌȾɐ-80000/220-ɍ1, ɏɅ1 
ɋɌɈ 15352615-024-2012. Ⱦɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2.  

 
Ɍɚɛɥɢɰɚ 4.2 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-80000/220-ɍ1 Sːˑˏ, 

ɆȼȺ 
ܷ, ɤȼ ˍܷˊ, % ܫ௫௫, % 𝛥 ௫ܲ, ɤȼɬ 𝛥̱ܲ , ɤȼɬ 

ɋɬɨɢɦɨɫɬɶ, 
ɦɥɧ. ɪɭɛ. ˅ܷː, ɤȼ ܷːː, ɤȼ 

80 242 13,8 11,0 0,6 105 320 118,49 

 
ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ʡ୫ୟ୶ = ͶͲͲͲ 
ɢ ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ . 

 𝜏 = ቀͲ,ͳʹͶ + ʡ೘ೌ𝑥ଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ቀͲ,ͳʹͶ + ସ଴଴଴ଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ʹͶͲͷ ˚ˆˑˇ.            (4.2)  

 
ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 
˄˃˓ݐ  = ͺ͹͸Ͳ − ߤ ⋅ ܶ˒ ˎ − 𝜔 ∙ ܶ˅ = ͺ͹͸Ͳ − ͳ ∙ ͵Ͳ − Ͳ,Ͳʹͷ ∙ ͸Ͳ = ͺ͹ʹͻ,       (4.3) 
 

ɝɞɟ   ߤ = ͳ – ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ;  ܶ˒ ˎ =  ͵Ͳ  – ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ; 𝜔 =  Ͳ,Ͳʹͷ  – ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ;  T˅ = ͸Ͳ – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆ܹ̆ ˘ = ݊˕ ∙ ∆ܲ̆ ˘ ∙ ˄˃˓ݐ = ͳ ⋅ Ͳ,ͳͲͷ ⋅ ͺ͹ʹͻ = ͻͳ͸,ͷͶ ʛʑ˕ ∙ ˚,                       (4.4) 
 

ɝɞɟ  nʡ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆ܹː = ∆௉̱௡˕ ∙ ቀௌ˓˃˔˚ௌːˑˏ ቁଶ ∙ 𝜏 = ଴,ଷଶଵ ∙ ቀ଻ଶ,଼ସ ଼଴ ቁଶ ∙ ʹͶͲͷ = ͸͵ͺ,ͳ͵ ʛʑ˕ ∙ ˚.               (4.5) 

 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 



42 
 

ʗ = ଵߛ ∙ ∆ ௫ܹ௫ + ଶߛ ∙ ∆ܹː = Ͳ,ͻ ∙ ͳͲ−ଶ ∙ ͻͳ͸,ͷͶ + Ͳ,ͳͳ ∙ ͳͲ−ଶ ∙  ∙ ͸͵ͺ,ͳ͵ = ͺ,ͻͷ ˕˞˔. ˓˖˄./ˆˑˇ,                                                                     (4.6) 
 

ɝɞɟ   1ߚ – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɫɨɝɥɚɫɧɨ Ɏɟɞɟɪɚɥɶɧɨɣ ɫɥɭɠɛɟ ɩɨ 
ɬɚɪɢɮɚɦ, ɪɚɜɧɵɣ Ͳ,ͻ ∙ ͳͲ−ଶ  ˕˞˔. ˓˖˄./ሺʛʑ˕ ∙ ˚ሻ, ߚଶ = Ͳ,ͳͳ ∙ ͳͲ−ଶ ˕˞˔. ˓˖˄./ሺʛʑ˕ ∙ ˚˃˔ሻ. 

Ⱦɥɹ 4 ɛɥɨɤɨɜ ɜɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ (ɜɚɪɢɚɧɬ 1): 
 ʗଵ = ʗ ∙ Ͷ = ͺ,ͻͷ ∙ Ͷ = ͵ͷ,ͺ ˕˞˔. ˓˖˄./ˆˑˇ.                                                (4.7) 
 
ɋɬɨɢɦɨɫɬɶ ɹɱɟɣɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 6,23 
Ɋɚɫɱёɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ:  
 ʙ˕ = ͳͻͲʹͲ ∙ ͸,ʹ͵ = ͳͳͺ,Ͷͻ ˏˎː. ˓˖˄.                                                                        (4.8) 
 
 
4.2.3 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦ ɫ ɭɤɪɭɩɧɟɧɧɵɦ 

ɛɥɨɤɨɦ 
 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɛɥɨɤɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɜ 
ɫɟɬɶ ɧɚɩɪɹɠɟɧɢɹ, ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, ɩɨɞɤɥɸɱɟɧɧɨɣ ɧɚ ɨɬɜɟɬɜɥɟɧɢɟ 
ɨɬ ɝɟɧɟɪɚɬɨɪɚ (ɬ.ɟ. ɧɚɝɪɭɡɤɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ (ɋɇ)). Ɉɩɪɟɞɟɥɢɦ ɢɯ ɱɢɫɥɨ, ɬɢɩ 
ɢ ɧɨɦɢɧɚɥɶɧɭɸ ɦɨɳɧɨɫɬɶ. 

 ܵ˓˃˔˚ = ʹ ∙ ௉̂ −௉̝ ː௖௢௦𝜑 = ʹ ∙ ଺ସ,ହ−ଶ,ହ଼଴,଼ହ = ͳͶͷ,͸ͻ ʛʑ ∙ ʏ.                                         (4.9) 

 
ɉɨ ɤɚɬɚɥɨɝɭ ɜɵɛɢɪɚɟɬɫɹ ɫɢɥɨɜɨɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫ ɫɢɫɬɟɦɨɣ ɨɯɥɚɠɞɟɧɢɹ 

ɜɢɞɚ «Ⱦɐ», ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɪɚɛɨɬɵ ɜ ɛɥɨɤɟ 
ɫ ɝɟɧɟɪɚɬɨɪɨɦ ɌȾɐ-200000/220-ɍ1, ɍɏɅ1 ɋɌɈ 15352615-024-2012. Ⱦɚɧɧɵɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3. 

 
Ɍɚɛɥɢɰɚ 4.3 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-200000/220-ɍ1 Sːˑˏ, 

ɆȼȺ 
ܷ, ɤȼ ˍܷˊ, % ܫ௫௫, % 𝛥 ௫ܲ, ɤȼɬ 𝛥̱ܲ , ɤȼɬ 

ɋɬɨɢɦɨɫɬɶ, 
ɦɥɧ. ɪɭɛ. ˅ܷː, ɤȼ ܷːː, ɤȼ 

200 242 13,8 11,0 0,45 200 580 246,09 

 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆ܹ̆ ˘ = ݊˕ ∙ ∆ܲ̆ ˘ ∙ ˄˃˓ݐ = ʹ ⋅ Ͳ,ʹ ⋅ ͺ͹ʹͻ = ͵Ͷͻͳ,͸ ʛʑ˕ ∙ ˚.                        (4.10) 
 
ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 



43 
 

∆ܹː = ∆௉̱௡˕ ∙ ቀௌ˓˃˔˚ௌːˑˏ ቁଶ ∙ 𝜏 = ଴,ହ଼ଶ ∙ ቀଵସହ,଺ଽ ଶ଴଴ ቁଶ ∙ ʹͶͲͷ = ͵͹Ͳ,ͳʹ ʛʑ˕ ∙ ˚.           (4.11) 

 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ʗ = Ͳ,ͻ ∙ ͳͲ−ଶ ∙ ͵Ͷͻͳ,͸ + Ͳ,ͳͳ ∙ ͳͲ−ଶ ∙ ͵͹Ͳ,ͳʹ = ͵ͳ,ͺ ˕˞˔. ˓˖˄./ˆˑˇ.   (4.12) 
 
Ⱦɥɹ 2 ɛɥɨɤɨɜ ɜɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ (ɜɚɪɢɚɧɬ 2): 
 ʗଶ = ܷ˒ˑ˕ሺଵሻ ∙ ʹ = ͵ͳ,ͺ͵ ∙ ʹ = ͸͵,͸͸ ˕˞˔. ˓˖˄./ˆˑˇ.                                   (4.13) 
 
Ɋɚɫɱёɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 
 ʙ˕ = ͵ͻͷͲͲ ∙ ͸,ʹ͵ = ʹͶ͸,Ͳͻ ˏˎː. ˓˖˄.                                                                     (4.14) 
 
4.2.4 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

 
ȼɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɜ ɤɨɥɢɱɟɫɬɜɟ 4 ɲɬɭɤ, ɩɨ 

ɨɞɧɨɦɭ ɧɚ ɤɚɠɞɵɣ ȽȽ. Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɜɵɛɢɪɚɟɦ ɢɡ 
ɭɫɥɨɜɢɹ, ɱɬɨ ɨɞɢɧ Ɍɋɇ ɞɨɥɠɟɧ ɩɨɤɪɵɜɚɬɶ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɜɫɟɣ ɫɬɚɧɰɢɢ. 

 ܵ˓˃˔˚ = ௉̝ ː௖௢௦𝜑 = ଶ,ହ଼଴,଼ହ = ͵,Ͳ͵ ʛʑ ∙ ʏ.                                                                 (4.15) 

 
ɋɨɝɥɚɫɧɨ ɋɌɈ, ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ ɋɇ, ɚ ɬɚɤɠɟ ɜɵɩɪɹɦɢɬɟɥɶɧɵɟ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɫ ɫɭɯɨɣ ɢɡɨɥɹɰɢɟɣ.  
ɋɨɝɥɚɫɧɨ ɋɌɈ, ɞɨɥɠɧɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɧɟɡɚɜɢɫɢɦɵɯ 

ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ».  
ɉɨ ɤɚɬɚɥɨɝɭ ɌɊɈ, ɜɵɛɢɪɚɟɦ 3 ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ɍɋ-3150/13,8, ɩɚɫɩɨɪɬɧɵɟ 

ɞɚɧɧɵɟ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.4. 
 

Ɍɚɛɥɢɰɚ 4.4 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ɍɋ-3150/13,8 Sːˑˏ, ɆȼȺ 
ܷ, ɤȼ ˍܷˊ, % 𝛥 ௫ܲ, ɤȼɬ 𝛥̱ܲ , ɤȼɬ 

ɋɬɨɢɦɨɫɬɶ, 
ɦɥɧ. ɪɭɛ. ˅ܷː, ɤȼ ܷːː, ɤȼ 

3,15 13,8 6,0 8 8,15 11 24,3 

 
Ɋɚɫɱёɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɋɇ:  
 ʙʡʠʜ  = ͵ͻͲͲ ∙ ͸,ʹ͵ = ʹͶ,͵ ˏˎː. ˓˖˄ 

 
4.3 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ȼɅ Ɋɍ ȼɇ ɢ ɦɚɪɤɢ ɩɪɨɜɨɞɨɜ ȼɅ 

 
ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɧɚ Ɋɍ 220 ɤȼ: 
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 SΣ = nˆ ∙ ቀ୔ʒ−୔˔ːୡ୭ୱφˆ ቁ = Ͷ ∙ ቀ଺ସ,ହ−ଶ,ହ଼଴,଼ହ ቁ = ʹͻͳ,͵ͻ ʛʑ ∙ ʏ.                                   (4.16) 

 
ɇɚɬɭɪɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ɩɟɪɟɞɚɜɚɟɦɚɹ ɩɨ 1 ɰɟɩɢ 220 ɤȼ  ܲː ˃˕ = ͳ͵ͷ Ɇȼɬ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ cosφୡ = Ͳ,ͺͷ. 
Ʉɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 220 ɤȼ: 
 ݊ˎ = ௌΣሺ௞∙௉ː ˃˕ሻ/ୡ୭ୱφౙ + ͳ = ଶଽଵ,ଷଽሺଵ,ଶ∙ଵଷହሻ/଴,଼ହ + ͳ = ʹ,ͷ,                                           (4.17) 

 
ɝɞɟ    k = 1,2 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɧɚɬɭɪɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ. 

ɉɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ȼɅ 220 ɤȼ ɪɚɜɧɵɦ nˎ = ͵. Ɋɚɛɨɱɢɣ ɬɨɤ ȼɅ 220 ɤȼ: 
ܫ˓  ˃˄ = ௌΣ௡ˎ∙√ଷ∙௎ːˑˏ = ଶଽଵ,ଷଽ∙ଵ଴యଷ∙√ଷ∙ଶଶ଴ = ʹͷͷ ʏ.                                                            (4.18) 

 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 220 ɤȼ: 
ܫ˓  ˃˔˚ = ʡߙ ∙ 𝑖ߙ ∙ ܫ˓ ˃˄ = ͳ,Ͳ ∙ ͳ,Ͳͷ ∙ ʹͷͷ = ʹ͸ͺ ʏ,                                           (4.19) 
 

ɝɞɟ  α୧ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦɚɤɫɢɦɭɦɟ 
ɧɚɝɪɭɡɤɢ; αɌ = ͳ,Ͳ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɋɜɵɲɟ 1 ɤȼ ɜɵɛɨɪ ɫɟɱɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɦɟɬɨɞɨɦ ɷɤɨɧɨɦɢɱɟɫɤɨɣ 
ɩɥɨɬɧɨɫɬɢ ɬɨɤɚ Ȗ = 1,1 Ⱥ/ɦɦ2 

ܨ  = ூ˓ ˃˔˚ఊ = ଶ଺଼ଵ,ଵ = ʹͶͶ ˏˏଶ.                                                                             (4.20) 

 
ȼɵɛɢɪɚɟɦ ɩɪɨɜɨɞ Ⱥɋ-300/39. Ⱦɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ ɫ ɭɱɟɬɨɦ 

ɩɨɩɪɚɜɨɱɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɧɚ ɬɟɦɩɟɪɚɬɭɪɭ ɜɨɡɞɭɯɚ ̌ܫ ˑ˒ =  ͸ͻͲ ʏ. 
ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ: 
ܫ˒  .˃˅ = ୗ∑ሺ୬ˎ−ଵሻ∙√ଷ∙୙ːˑˏ = ଶଽଵ,ଷଽሺଷ−ଵሻ∙√ଷ∙ଶଶ଴ = ͵ͺʹ ʏ.                                                  (4.21) 

ܫ˒  .˃˅ < ܫ̌ ˑ˒, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɪɚɧɧɵɣ ɩɪɨɜɨɞ Ⱥɋ-300/39 ɭɞɨɜɥɟɬɜɨɪɹɟɬ 
ɭɫɥɨɜɢɸ ɧɚɝɪɟɜɚ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɜɨɞɚ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥ. 4.5: 
 
Ɍɚɛɥɢɰɚ 4.5 – ɉɚɪɚɦɟɬɪɵ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ Ⱥɋ-300/39 

ɑɢɫɥɨ ɩɪɨɜɨɞɨɜ ɜ ɮɚɡɟ ܴ଴ ܺ଴ ܤ଴ 
ɲɬ Ɉɦ/ɤɦ Ɉɦ/ɤɦ 10-6 ɋɦ/ɤɦ 
1 0,096 0,429 2,645 
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4.4 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-
ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɨɬɱɟɬɚ 
 

Ɍɚɤ ɤɚɤ ɩɪɨɟɤɬɢɪɭɟɦɚɹ ɫɬɚɧɰɢɹ ɢɦɟɟɬ ɦɨɳɧɨɫɬɶ 258 Ɇȼɬ, ɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɩɪɢɦɟɧɢɬɶ ɈɊɍ 220 ɤȼ.  

Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɫɯɟɦɵ ɪɚɡɥɢɱɚɸɬɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ɫɢɥɨɜɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɋɇ ɢ ɹɱɟɟɤ Ɋɍ ȼɇ. Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ 
ɨɰɟɧɢɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ʙ𝑖 = ݊ ⋅ ʙ˕ + ݐ ⋅ ʙʝʟʢ + ݉ ⋅ ʙʡʠʜ,                                                                 (4.22) 
  

ɝɞɟ  ʙʝʟʢ – ɪɚɫɱɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɈɊɍ (12800·6,23 = 79,744 ɦɥɧ.ɪɭɛ.);  ݊ – ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ;  ݉ – ɤɨɥɢɱɟɫɬɜɨ Ɍɋɇ; ݐ – ɤɨɥɢɱɟɫɬɜɨ ɹɱɟɟɤ ɄɊɍɗ. 
ଵݐ  = ߙ + ߚ + ͳ = Ͷ + ͵ + ͳ = ͺ,                                                                  (4.23) 
ଶݐ  = ߙ + ߚ + ͳ = ʹ + ͵ + ͳ = ͸,                                                                 (4.24) 
 

ɝɞɟ  α – ɤɨɥɢɱɟɫɬɜɨ ɜɜɨɞɧɵɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ (ɡɚɜɢɫɢɬ ɨɬ ɱɢɫɥɚ ɛɥɨɤɨɜ); 
ȕ – ɤɨɥɢɱɟɫɬɜɨ ɥɢɧɢɣ. 
Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ʙଵଶଶ଴ ɞɥɹ ɫɯɟɦɵ ɫ ɟɞɢɧɢɱɧɵɦɢ ɛɥɨɤɚɦɢ: 
 ʙଵଶଶ଴ = Ͷ ⋅ ͳͳͺ,Ͷͻ + ͺ ⋅ ͹ͻ,͹Ͷ + ͵ ⋅ ʹͶ,͵ = ͳͳͺͶ,ͺ ˏˎː. ˓˖˄.   
 
Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ʙଶଶଶ଴ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ: 
 ʙଶଶଶ଴ = ʹ ∙ ʹͶ͸,Ͳͻ + ͸ ⋅ ͹ͻ,͹Ͷ + ͵ ⋅ ʹͶ,͵ = ͳͲͶ͵,ͷ ˏˎː. ˓˖˄.  
 
ɉɪɢɜɟɞёɧɧɵɟ ɡɚɬɪɚɬɵ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ʖ𝑖 = ʔː ∙ ʙ𝑖 + ʗ𝑖 .                                                                                           (4.25) 
  

ɝɞɟ  ʔː – ɤɨɷɮɮɢɰɢɟɧɬ ɧɨɪɦɚɬɢɜɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɜ 
ɷɧɟɪɝɟɬɢɤɭ ɩɨ ɩɪɢɤɚɡɭ Ɇɢɧɫɬɪɨɹ ɊɎ , ɪɚɜɧɵɣ 15 %. 
 ʖଵ = Ͳ,ͳͷ ∙ ͳͳͺͶͺͲͲͲͲͲ + ͵ͷͺͲͲ = ͳ͹͹͹ͷ͹͸ͲͲ ˓˖˄./ˆˑˇ.  

 ʖଶ = Ͳ,ͳͷ ∙ ͳͲͶ͵ͷͲͲͲͲͲ + ͸͵͸͸Ͳ = ͳͷ͸ͷͻͷʹ͸Ͳ˓˖˄./ˆˑˇ.  
 
Ɋɚɫɫɱɢɬɚɟɦ ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɜɚɪɢɚɧɬɚɦɢ: 
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P = ʖభ−ʖమʖభ ∙ ͳͲͲ% = ଵ଻଻଻ହ଻଺଴଴ −ଵହ଺ହଽହଶ଺଴ଵ଻଻଻ହ଻଺଴଴ ∙ ͳͲͲ% = ͳͳ,ͻͳ%.                      (4.26) 

 
ɉɨɫɤɨɥɶɤɭ ɪɚɡɧɢɰɚ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɦɟɠɞɭ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ (1) ɢ 

ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ (2) ɛɨɥɟɟ 5 %, ɚ ɢɦɟɧɧɨ 11,91 % – ɜɚɪɢɚɧɬɵ ɹɜɥɹɸɬɫɹ 
ɷɤɨɧɨɦɢɱɟɫɤɢ ɧɟ ɪɚɜɧɨɰɟɧɧɵɦɢ, ɧɨ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɜɵɫɨɤɨɣ ɧɚɞёɠɧɨɫɬɢ 
ɪɚɛɨɬɵ ɢ ɩɪɨɫɬɨɬɵ ɫɯɟɦɵ ɜɵɛɢɪɚɟɦ ɩɟɪɜɵɣ ɜɚɪɢɚɧɬ (ɨɞɢɧɨɱɧɵɣ ɛɥɨɤ). 

ɉɨ ɧɚɞёɠɧɨɫɬɢ ɫɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɩɪɢɟɦɥɟɦɨɣ. 
ɋɨɝɥɚɫɧɨ ɋɌɈ ɊɭɫȽɢɞɪɨ– «Ƚɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɜɨɡɦɨɠɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɚɛɨɬ 
ɧɚ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɢ Ɋɍ. ɋɯɟɦɚ ɞɨɥɠɧɚ ɛɵɬɶ ɧɚɝɥɹɞɧɨɣ ɢ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ». 

 
4.5 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ 

ɧɚɩɪɹɠɟɧɢɹ 
 
ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ Ɋɍ–220 ɤȼ: 7 (3 ȼɅɗɉ 220 ɤȼ, 4 ɛɥɨɤɚ). ɉɪɢ ɞɚɧɧɨɦ 

ɱɢɫɥɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɞɥɹ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ Ɋɍ ɜɵɛɢɪɚɟɦ ɜɚɪɢɚɧɬ ɫ 
ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ ɢ ɨɛɯɨɞɧɨɣ ɫɢɫɬɟɦɚɦɢ ɫɛɨɪɧɵɯ ɲɢɧ (ɫɦ. ɪɢɫ. 4.3). 

 

 
Ɋɢɫɭɧɨɤ 4.3 – ɋɯɟɦɚ Ɋɍ ȼɇ 220 ɤȼ 
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4.6 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɞɥɹ ɜɵɛɨɪɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɚɩɩɚɪɚɬɨɜ 
 

4.6.1 Ɋɚɫɱɟɬ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 

Ɉɩɪɟɞɟɥɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 
ɋɨɩɪɨɬɢɜɥɟɧɢɹ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ: 

ˆݔ  = ′′ௗݔ ∙ ௎ːˑˏమௌːˑˏ = Ͳ,ʹͳ ∙ ଵଷ,଼మ଻ହ,ଷ = Ͳ,ͷ͵ ʝˏ,                                                        (4.27) 

 
ɝɞɟ  ݔௗ′′ – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ; ܵːˑˏ – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ; ܷːˑˏ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ. 

ݎ̂  = ˘ˆ𝜔∙ʡ˃,ˆ = ଴,ହଷଷଵସ∙଴,଴ସହ = Ͳ,ͲͶͲ ʝˏ,                                                                 (4.28) 

 
ɝɞɟ  𝜔 – ɭɝɥɨɜɚɹ ɱɚɫɬɨɬɚ, ɪɚɜɧɚɹ 314 ɪɚɞ/ɫ; ܶ˃ ,ˆ – ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɡɚɬɭɯɚɧɢɹ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ, 
ɪɚɜɧɚɹ 0,045 ɫ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɹ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
˕ݔ  = ௨ˍˊ%ଵ଴଴ ∙ ௎ʑʜమௌːˑˏ = ଵଵଵ଴଴ ∙ ଶସଶమ଼଴ = ͺͲ,ͷ͵ ʝˏ,                                                       (4.29) 

 
ɝɞɟ  ݑˍˊ% – ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ܷʑʜ – ɧɚɩɪɹɠɟɧɢɟ ɨɛɦɨɬɤɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

ݎ̞  = ∆̱ܲ ∙ ௎ʑʜమௌːˑˏమ = Ͳ,͵ʹ ∙ ଶସଶమ଼଴మ = ʹ,ͻ͵ ʝˏ,                                                        (4.30) 

 
ɝɞɟ  ܵːˑˏ – ɩɨɥɧɚɹ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ∆̱ܲ  – ɩɨɬɟɪɢ ɄɁ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɹ ȼɅ 220 ɤȼ: 
ˎ˅ݔ  = ˇ˖,ˑݔ ∙ ݈ = Ͳ,Ͷʹͻ ∙ ͵Ͳ = ͳʹ,ͺ͹ ʝˏ,                                                      (4.31) 
 

ɝɞɟ  ݔˑ,˖ˇ – ɭɞɟɥɶɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ȼɅ; ݈ – ɞɥɢɧɚ ȼɅ; ݊  – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɵɯ ɥɢɧɢɣ. 
ݎ˅  ˎ = ˑݎ ,˖ˇ ∙ ݈ = Ͳ,Ͳͻ͸ ∙ ͵Ͳ = ʹ,ͺͺ ʝˏ,                                                          (4.32) 
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ɝɞɟ  ˑݎ ,˖ˇ – ɭɞɟɥɶɧɨɟ ɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ȼɅ. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɫɬɟɦɵ: 
˔ݔ  = ௎˄భమௌˍ.ˊ = ଶଷ଴మଶହ଴ = ʹͳͳ,͸Ͳ ʝˏ,                                                                       (4.33) 

 
ɝɞɟ  ܷ˄ଵ –ɛɚɡɢɫɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɢɫɬɟɦɵ; ܵˍ.ˊ – ɦɨɳɧɨɫɬɶ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɫɢɫɬɟɦɵ; 

ݎ̝  = ୶ʠ୘˃,ʠ∙ω = ଶଵଵ,଺଴଴,଴ଷହ∙ଷଵସ = ͳͻ,ʹͷ ʝˏ,                                                                (4.34) 

 
ɝɞɟ   T˃ ,ʠ = Ͳ,Ͳ͵ͷ–ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɡɚɬɭɯɚɧɢɹ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ, 
ɪɚɜɧɚɹ 0,035 ɫ. 

ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ: 
ˆܧ  = ′′∗ܧ ∙ ܷ˄ଶ = ͳ,ͳ͵ ∙ ͳͲ,ͷ = ͳͳ,ͺ͹ ˍʑ,                                                     (4.35) 
 

ɝɞɟ  ܷ˄ଶ –ɛɚɡɢɫɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ; ܧ∗′′– ɫɜɟɪɯɩɟɪɟɯɨɞɧɚɹ ɗȾɋ ɞɥɹ ɝɟɧɟɪɚɬɨɪɚ ɫ ɞɟɦɩɮɟɪɧɨɣ ɨɛɦɨɬɤɨɣ. 
ɗȾɋ ɫɢɫɬɟɦɵ: 
˔ܧ  = ′′˔∗ܧ ∙ ܷ˄ଵ = ͳ ∙ ʹ͵Ͳ = ʹ͵Ͳ ˍʑ,                                                             (4.36) 
 

ɝɞɟ   ܧ∗˔′′  – ɡɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɣ ɗȾɋ ɞɥɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ: 
 ʙଵ = ௎ʜʜ௎ʑʜ = ଵଷ,଼ଶସଶ = Ͳ,Ͳͷ͹.                                                                               (4.37) 

 
4.6.2 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɩɪɨɝɪɚɦɦɟ «RastrWin» 

 
ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɚɛɥɢɰɵ ɫ ɜɧɟɫɟɧɧɵɦɢ ɜ ɉɄ ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ 

ɪɚɫɱɟɬɚ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɧɚ ɲɢɧɚɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 
ɢ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɝɥɚɜɧɵɯ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. ɉɪɢɧɰɢɩ ɧɭɦɟɪɚɰɢɢ ɭɡɥɨɜ 
ɢɡɨɛɪɚɠёɧ ɧɚ ɪɢɫɭɧɤɟ 4.4, ɚ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɩɨ ɜɟɬɜɹɦ ɢ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ – ɧɚ 
ɪɢɫɭɧɤɟ 4.5 ɢ 4.6 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
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Ɋɢɫɭɧɨɤ 4.4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ 

 

 
Ɋɢɫɭɧɨɤ 4.5 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ 

 

 
Ɋɢɫɭɧɨɤ 4.6 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 

 
ɇɚ ɪɢɫɭɧɤɚɯ 4.7 ɢ 4.8 ɢɡɨɛɪɚɠɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɬɨɤɨɜ ɬɪёɯɮɚɡɧɨɝɨ 

ɄɁ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɈɊɍ 220ɤȼ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
 

 
Ɋɢɫɭɧɨɤ 4.7 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱёɬɚ ɬɪёɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɨɜ 
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Ɋɢɫɭɧɨɤ 4.8 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱёɬɚ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɈɊɍ 220 ɤȼ 

 
ɇɚ ɪɢɫɭɧɤɟ 4.9 ɢɡɨɛɪɚɠёɧ ɪɟɡɭɥɶɬɚɬ ɪɚɫɱёɬɚ ɬɨɤɚ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɧɚ ɈɊɍ 

220 ɤȼ. 
 

 
Ɋɢɫɭɧɨɤ 4.9 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱёɬɚ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɧɚ ɈɊɍ 220 ɤȼ 

 
4.6.3 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɬɨɤɨɜ ɄɁ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.6: 

 
Ɍɚɛɥɢɰɚ 4.6 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɬɨɤɨɜ ɄɁ 

ȼɢɞ ɧɟɫɢɦɦɟɬɪɢɢ Ɍɢɩ ɌɄɁ I˒.ˑ, ˍʏ ʙ˖ˇ i˖ 

1ɮ ɈɊɍ 220 ɤȼ 7,85 1,73 19,21 
3ɮ ɈɊɍ 220 ɤȼ 11,67 1,73 28,55 
3ɮ ȼɵɜɨɞɚ ɝɟɧɟɪɚɬɨɪɨɜ 13,8 ɤȼ 17,02 1,945 46,82 

 i˖ = ܫ˒ʹ√ .ˑ. ∙ ʙ˖ˇ,                                                                                           (4.38) 
 

ɝɞɟ   ʙ˖ˇ – ɭɞɚɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ. ܫʝʟʢሺଵሻ = ʹͺ,ͷͷ ˍʏ > ʝʟʢሺଷሻܫ = ͳͻ,ʹͳ ˍʏ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɟɥɢɱɢɧɚ ɬɨɤɚ 
ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɧɚ ɈɊɍ 220ɤȼ ɹɜɥɹɟɬɫɹ ɪɚɫɱёɬɧɨɣ ɞɥɹ ɩɪɨɜɟɪɤɢ ɜɵɤɥɸɱɚɬɟɥɟɣ 
ɧɚ ɨɬɤɥɸɱɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ. 

 
4.7 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɬɨɤɨɜ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ 

 
ɉɪɨɜɟɪɤɚ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ 

ɬɪɟɛɨɜɚɧɢɹɦɢ. 
Ⱦɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɪɚɫɱɟɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɛɭɞɟɬ 

ɨɩɪɟɞɟɥɹɬɶɫɹ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɧɚɩɪɹɠɟɧɢɟɦ, ɨɞɧɚɤɨ ɩɪɢ ɫɧɢɠɟɧɢɢ 
ɧɚɩɪɹɠɟɧɢɹ ɧɚ 5%, ɜ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ, ɧɟɨɛɯɨɞɢɦɨ 
ɭɫɢɥɢɜɚɬɶ ɬɨɤ ȽȽ ɧɚ 5%. 

௠௔௫ʒ,˓ܫ  = ͳ,Ͳͷ ∙ ܫ̂ ,ːˑˏ = ͳ,Ͳͷ ∙ ͵,ͳͷ = ͵,͵Ͳͺ ˍʏ.                                         (4.39) 
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Ɋɚɛɨɱɢɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɭɞɟɬ ɪɚɜɟɧ: 
௠௔௫ʡʟ,˓ܫ  = ௌˆ,ːˑˏ଴,ଽହ∙√ଷ௎˕˓,ːˑˏ = ଻ହ,ଷ଴,ଽହ∙√ଷ∙ଶସଶ = Ͳ,ͳͺͻ ˍʏ.                                            (4.40) 

 
Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɥɢɧɢɹɯ ɫɜɹɡɢ: 
௠௔௫ʚЭʞ,˓ܫ  = ∑ ௌʒЭʠ݊ˎ∙√͵∙ܷːˑˏ = ʹͻͳ,͵ͺଷ√ଷ∙ଶଶ଴ = Ͳ,ʹͷͷ ˍʏ.                                                   (4.41) 

 
ɉɨ Ʌɗɉ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ (ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɣ 

ɢɡ ɧɢɯ): 
яˉʚЭʞ˕˖,˓ܫ  = ∑ ௌʒЭʠሺ௡−ଵሻ√ଷ௎ːˑˏ = ଶଽଵ,ଷ଼ሺଷ−ଵሻ√ଷ∙ଶଶ଴ = Ͳ,͵ͺʹ ˍʏ.                                            (4.42) 

 
4.8 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 

ɧɚɩɪɹɠɟɧɢɢ 13,8 ɤȼ 
 

4.8.1 ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ  
 
Ɋɚɡɴɟɞɢɧɢɬɟɥɢ ɜɵɛɢɪɚɸɬɫɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɢ ɬɨɤɭ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ 

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

ɉɪɢ ɜɵɛɨɪɟ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ 
ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

 Uːˑˏ ൒ Uːˑˏ.˔.                                                                                              (4.43) 
 Iːˑˏ ൒ I˓˃˄,୫ୟ୶.                                                                                            (4.44) 
 Bˍ,ːˑ˓ˏ ൒ Bˍ,˓˃˔˚.                                                                                         (4.45) 

 
ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɈȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» ɞɥɹ 

ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɵɛɢɪɚɟɦ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȽȽ–10 ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɉɁ–2-20/12500ɇ ɍ3. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.7.  
 
Ɍɚɛɥɢɰɚ 4.7 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ 
ȼȽȽ-20 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 
ɊȼɉɁ–2-20/12500ɇ ɍ3 U˔ˈ˕ˋ ːˑˏ = ͳ͵,ͺ ˍʑ Uːˑˏ = ʹͲ ɤȼ Uːˑˏ = ʹͲ ɤȼ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.7 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ 
ȼȽȽ-20 

ȼɵɤɥɸɱɚɬɟɥɶ 
ȼȽȽ-20 Iʒ.˓˃˄ = ͵͵Ͳͺ ʏ Iːˑˏ = ͷͲͲͲ Ⱥ Iːˑˏ = ͳʹͷͲͲ Ⱥ I୬଴ = ͳ͹,Ͳʹ ɤȺ Iːˑˏ.ˑ˕ˍˎ = ͸͵ ɤȺ i˒˓.˔ˍ˅ = ͶͳͲ ɤȺ i୷ = Ͷ͸,ͺʹ ɤȺ i˒˓.˔ˍ˅ = ͳ͸ͳ ɤȺ I˕.˔˕ = ͳ͸Ͳ ɤȺ ʑˍ.˓˃˔˚ = I୬଴ଶ ∙ (tˑ˕ˍ + t˓ˊ) = = ͳ͹,Ͳʹ ଶ ∙ ሺͲ,Ͳ͵ + Ͳ,ͲͶሻ = = ʹͲ,ʹ͹ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = = ͸͵ଶ ∙ ͵ = ͳͳͻͲ͹ ˍʏଶ ∙ ˔ 
ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = = ͳ͸Ͳଶ ∙ ͵ = ͳ͸ͺͲͲ ˍʏଶ ∙ ˔ 

 
ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 

4.8. 
 

Ɍɚɛɥɢɰɚ 4.8 – ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɩɪɢɛɨɪɚ 
Ɍɢɩ ɩɪɢɛɨɪɚ 

ɂɧɬɟɪɮɟɣɫ 
ɩɪɢɛɨɪɚ 

Ʉɥɚɫɫ 
ɬɨɱɧɨɫɬɢ 

ɉɨɬɪɟɛɥɹɟɦɚɹ 
ɦɨɳɧɨɫɬɶ (ȼ·Ⱥ) 

 ȼ ɰɟɩɢ ɫɬɚɬɨɪɚ: 
Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ-1 RS485 0,5 8 

 ȼ ɰɟɩɢ ɪɨɬɨɪɚ: 
Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ-1 RS485 0,5 8 
ɋɢɧɯɪɨɧɢɡɚɬɨɪ Ⱥɋ-Ɇ3 RS485 0,5 10 

  ∑ = 26 ȼ·Ⱥ 
 
ȼɵɛɪɚɧ, ɩɪɨɢɡɜɨɞɢɦɵɣ ɪɨɫɫɢɣɫɤɨɣ ɤɨɦɩɚɧɢɟɣ ɈɈɈ «Ⱥɋɍ-ȼɗɂ», 

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɢɧɯɪɨɧɢɡɚɬɨɪ ɬɢɩɚ Ⱥɋ-Ɇ3. ɉɪɟɞɧɚɡɧɚɱɟɧ 
ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɦɟɬɨɞɨɦ ɬɨɱɧɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ 
ɫɢɧɯɪɨɧɢɡɚɰɢɢ.  

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

 
4.8.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 

 
ȼɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ Ɍɒ–20. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ ȼɈ 

«ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ». ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ Ɍɒ-20 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɬɚɛɥɢɰɟ 4.9. 
 
Ɍɚɛɥɢɰɚ 4.9 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ Ɍɒ-20 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ < Uːˑˏ Uʒ = ͳ͵,ͺ ˍʑ Uːˑˏ = ʹͲ ˍʑ I˓˃˄ ୫ୟ୶ < Iːˑˏ Iʒ.˓˃˄ = ͵͵Ͳͺ ʏ Iːˑˏ = ͺͲͲͲ ʏ 
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ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɇɈɅ-ɋɗɓ 20. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ 
«ȽɄ «ɗɥɟɤɬɪɨɳɢɬ»-ɌɆ ɋɚɦɚɪɚ». ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɇɈɅ-
ɋɗɓ-20 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.10. 
 
Ɍɚɛɥɢɰɚ 4.10 – ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ Uɫɟɬɢ < Uɧɨɦ UȽ = ͳ͵,ͺ ɤȼ Uɧɨɦ = ʹͲɤȼ 
 
Ⱦɥɹ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɰɟɩɢ 13,8 ɤȼ 

ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ Ɉɉɇ – ɉ1-15/18/10/2ɍɏɅ1 
ɮɢɪɦɵ ɁȺɈ «ɁɗɌɈ». 

 
4.8.3 ȼɵɛɨɪ ɫɢɧɯɪɨɧɢɡɚɬɨɪɨɜ ɢ ɚɧɚɥɢɡɚɬɨɪɨɜ ɫɟɬɢ 

 
ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 

4.11 
 

Ɍɚɛɥɢɰɚ 4.11 – ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɢɛɨɪɚ 

Ɍɢɩ ɩɪɢɛɨɪɚ 
ɂɧɬɟɪɮɟɣɫ 
ɩɪɢɛɨɪɚ 

Ʉɥɚɫɫ 
ɬɨɱɧɨɫɬɢ 

ɉɨɬɪɟɛɥɹɟɦɚɹ 
ɦɨɳɧɨɫɬɶ (ȼ·Ⱥ) 

 ȼ ɰɟɩɢ ɫɬɚɬɨɪɚ: 
Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ-1 RS485 0,5 8 
 ȼ ɰɟɩɢ ɪɨɬɨɪɚ: 
Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ-1 RS485 0,5 8 
ɋɢɧɯɪɨɧɢɡɚɬɨɪ Ⱥɋ-Ɇ3 RS485 0,5 10 
  ∑ = 26 ȼ·Ⱥ 

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

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɢɧɯɪɨɧɢɡɚɬɨɪ ɬɢɩɚ Ⱥɋ-Ɇ3. ɉɪɟɞɧɚɡɧɚɱɟɧ 
ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɦɟɬɨɞɨɦ ɬɨɱɧɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ 
ɫɢɧɯɪɨɧɢɡɚɰɢɢ, ɚ ɬɚɤɠɟ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɫɢɧɯɪɨɧɧɨɝɨ ɤɨɦɩɟɧɫɚɬɨɪɚ, 
ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ ɜɵɛɟɝɚ. 

 
4.9 ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɈɊɍ 

 
4.9.1 ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 
 
ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɁȺɈ «ɗɧɟɪɝɨɦɚɲ» ɜɵɛɢɪɚɟɦ 

ɷɥɟɝɚɡɨɜɵɣ ɛɚɤɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-220 ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊɉȾ-220/1250 
ɍɏɅ1.  

Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.12.   
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Ɍɚɛɥɢɰɚ 4.12 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ 
ȼɗȻ-220 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 
ɊɉȾ-220/1250 ɍɏɅ1 Uɫɟɬɢ ɧɨɦ = ʹʹͲ ɤȼ Uɧɨɦ = ʹʹͲ ɤȼ Uɧɨɦ = ʹʹͲ ɤȼ Iɪɚɛ ୫ୟ୶ = ͵ͺʹ Ⱥ Iɧɨɦ = ʹͷͲͲ Ⱥ Iɧɨɦ = ͳʹͷͲ Ⱥ I୬଴ = ͹,ͺͷ ɤȺ Iːˑˏ.ˑ˕ˍˎ = ͷͲ ˍʏ I˕.˔˕ = ʹͷ ˍʏ i୷ = ͳͻ,ʹͳ ˍʏ i˒˓.˔ˍ˅ = ͳʹͷ ˍʏ i˒˓.˔ˍ˅ = ͸Ͷ ˍʏ ʑˍ.˓˃˔˚ = I୬଴ଶ ∙ (tˑ˕ˍ + t˓ˊ) = = ͹,ͺͷଶ ∙ ሺͲ,Ͳ͵ + Ͳ,ͲͶሻ = = Ͷ,͵ͳ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = = ͷͲଶ ∙ ͵ = ͹ͷͲͲ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = = ʹͷଶ ∙ ͵ = ͳͺ͹ͷ ˍʏଶ ∙ ˔ 

 
ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 4.13 
 
Ɍɚɛɥɢɰɚ 4.13 – ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 220 ɤȼ 
ɧɚ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɹɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɢɛɨɪɚ 

Ɍɢɩ ɩɪɢɛɨɪɚ 
ɂɧɬɟɪɮɟɣɫ 

ɩɪɢɛɨɪɚ 
Ʉɥɚɫɫ 

ɬɨɱɧɨɫɬɢ 
ɉɨɬɪɟɛɥɹɟɦɚɹ 

ɦɨɳɧɨɫɬɶ (ȼ·Ⱥ) 
Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ-1 RS485 0,5 8 

 
4.9.2  ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 

 
Ɍɚɛɥɢɰɚ 4.14 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ Uɫɟɬɢ < Uɧɨɦ Uɫɟɬɢ = ʹʹͲ ɤȼ Uɧɨɦ = ʹʹͲ ɤȼ Iɪɚɛ ୫ୟ୶ < Iɧɨɦ Iɪɚɛ ୫ୟ୶ = ͵ͺʹ Ⱥ Iɧɨɦ = ͸ͲͲ Ⱥ 
 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈȽ-220-ɍ1. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɎȽɍɉ 

«ɉɈ ɆɁ Ɇɨɥɧɢɹ». ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ  
ɁɇɈȽ-220 –ɍ1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.15. 

 
Ɍɚɛɥɢɰɚ 4.15 – ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ Uɫɟɬɢ < Uɧɨɦ Uɫɟɬɢ = ʹʹͲ ɤȼ Uɧɨɦ = ʹʹͲ ɤȼ 
 
ȼ ɈɊɍ 220 ɤȼ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ Ɉɉɇ-ɉ-220 

ɍɏɅ1, ɮɢɪɦɵ ɁȺɈ «ɁɗɌɈ». 
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5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 
ɋɢɥɨɜɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɩɨɞɫɬɚɧɰɢɣ ɢ 

ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɳɢɳɟɧɨ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ 
ɧɚɪɭɲɟɧɢɣ ɧɨɪɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ, 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɢɥɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹɦɢ ɢ ɨɫɧɚɳɟɧɨ 
ɭɫɬɪɨɣɫɬɜɚɦɢ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɭɫɬɪɨɣɫɬɜɚɦɢ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ 
ɚɜɬɨɦɚɬɢɤɢ ɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. Ɋɚɫɫɦɨɬɪɢɦ ɡɚɳɢɬɵ ɨɫɧɨɜɧɵɯ 
ɷɥɟɦɟɧɬɨɜ Ƚɗɋ: ɝɟɧɟɪɚɬɨɪɨɜ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ Ʌɗɉ.  
  

5.1 Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 

ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ-1510/120-100 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
5.1. ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 5.2 ɢ 5.3 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 
Ɍɚɛɥɢɰɚ 5.1 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

 Ɍɢɩ ȿɞ. ɢɡɦ. ɋȼ-1510/120-
100 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 
ɩɨɥɧɚɹ ɆȼȺ 75,3 

ɚɤɬɢɜɧɚɹ Ɇȼɬ 64,5 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɤȼ 13,8 

ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cos φ ɨ.ɟ. 0,85 

ɱɚɫɬɨɬɚ Ƚɰ 50 

ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɨɛ/ɦɢɧ 60 

ɱɢɫɥɨ ɮɚɡ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ (ɤɨɥɢɱɟɫɬɜɨ 
ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɟɬɜɟɣ) - 1 

ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ Ⱥ 3175 

ɬɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ Ⱥ 1500 

ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɤɨɥɶɰɚɯ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ 
ɧɚɝɪɭɡɤɟ 

ȼ 500 

ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ (ɨ.ɟ.) 

ɫɢɧɯɪɨɧɧɨɟ  Xd ɨ.ɟ. 0,7 

ɩɟɪɟɯɨɞɧɨɟ  X'd ɨ.ɟ. 0,21 

ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ  
X"d 

ɨ.ɟ. 0,19 

ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɏ2 

ɨ.ɟ. 0,23 

ɟɦɤɨɫɬɶ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɦɤɎ/ɮɚɡɭ 0,9 

 
Ɍɚɛɥɢɰɚ 5.2 – ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

Ɍɢɩ ȿɞ. ɢɡɦ. ɌȾɐ-80000/220-ɍ1 
ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ ɆȼȺ 80 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɤȼ 242/13,8 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 5.2 
Ɍɢɩ ȿɞ. ɢɡɦ. ɌȾɐ-80000/220-ɍ1 

ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ % 11,0 

ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɣ - D/ɍɧ-11 

 
Ɍɚɛɥɢɰɚ 5.3 – ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ 

Ɍɢɩ ȿɞ. ɢɡɦ. Ɍɋ-3150/13,8 
ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ ɆȼȺ 3,15 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɤȼ 13,8/6,3 

ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ % 8 

ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɣ - D/ɍɧ-11 

 
5.2 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ «ɉɪɚɜɢɥɚɦɢ ɭɫɬɪɨɣɫɬɜɚ 

ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ» ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ 
ɨɛɨɪɭɞɨɜɚɧɢɢ.   

 Ɂɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ɋȼ-1510/120-100 – 75,3 Ɇȼ∙Ⱥ:  
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ 

ɄɁ ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ);  
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ;  
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ;  
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɮɨɪɫɢɪɨɜɤɢ;  
 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ɝɟɧɟɪɚɬɨɪɚ;  

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

ɝɟɧɟɪɚɬɨɪɚ;  
 ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ.  

 Ɂɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-80000/220-ɍ1:  
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ;  
 ɍɫɬɪɨɣɫɬɜɨ ɜɵɛɨɪɚ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 

ɨɯɜɚɬɵɜɚɸɳɟɟ ɨɛɦɨɬɤɭ ȼɇ (Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ);  

 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 220 ɤȼ;  
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 Ɋɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ 13,8 ɤȼ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɛɥɨɤɚ;  
 Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ;   
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ – ɡɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ 

ɨɯɥɚɠɞɟɧɢɹ;  
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɟɜɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ.  

 Ɂɚɳɢɬɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 220 ɤȼ:  
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɫɟɯ ɜɢɞɨɜ 

ɄɁ);  
 Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ:  
 Ɍɪɟɯɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ 

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

ɡɟɦɥɸ (ɌɇɁɇɉ); 
 Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ (ɨɬ ɛɥɢɡɤɢɯ ɦɟɠɞɭɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ);  
 ɍɊɈȼ 220ɤȼ (ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ 

ɜɵɤɥɸɱɚɬɟɥɟɣ 220ɤȼ).  
 Ɂɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ:  
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ  
 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 

ɧɚɩɪɹɠɟɧɢɸ;  
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ;  
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ. 

 
5.3 Ɋɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ 

 
Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɧɨɦɢɧɚɥɶɧɵɟ ɬɨɤɢ. 
ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ: 

 ːܫ ˆሺଵሻ = ௉ː ˑˏ/௖௢௦𝜑√ଷ௎ːˑˏ = ଺ସ,ହ/଴,଼ହ√ଷ∙ଵଷ,଼ = ͵,ͳ͹ ˍʏ.        (5.1) 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ 

ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ:    
 ːܫ ˆሺଶሻ = ʙ˔˘ூː ˆሺభሻʙʡʡ = ଵ∙ଷଵ଻ହସ଴଴଴/ହ = ͵,ͻ͹ ʏ.  (5.2) 

 
Ⱦɥɹ ɫɯɟɦ ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɦ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɜɨɡɛɭɠɞɟɧɢɹ: 
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ܵːˑˏ,ʡʑ = ூː ˑˏ,˓ˑ˕ଵ,ଶଶହହ ∙ ܷːˑˏ,˓ˑ˕ = ଵହ଴଴ଵ,ଶଶହହ ∙ ͷͲͲ = ͸ͳʹ ˍʑʏ.  (5.3) 

 
 

ɉɪɢɧɢɦɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɜɨɡɛɭɠɞɟɧɢɹ (Ɍȼ) ɦɨɳɧɨɫɬɶɸ 630 ɤȼȺ ɢɡ 
ɫɬɚɧɞɚɪɬɧɨɝɨ ɪɹɞɚ. 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ Ɍȼ ɫɨ ɫɬɨɪɨɧɵ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ:  
ʑʜ ʡʑܫ  = ௌːˑˏ,ʡʑ√ଷ௎ːˑˏ = ଺ଷ଴√ଷ∙ଵଷ,଼ = ʹ͸,͵͸ ʏ.   (5.4) 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ Ɍȼ ɫɨ ɫɬɨɪɨɧɵ ɧɢɡɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
ʜʜ ʡʑܫ  = ௌːˑˏ,ʡʑ√ଷ௎ːˑˏ = ଺ଷ଴√ଷ∙଴,ସ = ͻͲͻ,͵͵ ʏ.                                                               (5.5) 

 
ȼɵɩɨɥɧɢɦ ɩɟɪɟɫɱɟɬ ɬɨɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 
 ːܫ ˑˏ,ଶ = ௌːˑˏ,ʡʑ௎ːˑˏ.˓ˑ˕√ଷ = ଺ଷ଴଴଴଴ହ଴଴√ଷ = ͹ʹ͹ ʏ.                                                                (5.6) 

 ːܫ ˑˏ,˓ˑ˕ଶ = ூːˑˏ,మʙ˕˕ = ଻ଶ଻଼଴଴/ହ = Ͷ,ͷͶ ʏ.                                                                    (5.7) 

 
5.4 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱɟɬ ɢɯ ɭɫɬɚɜɨɤ 

 
5.4.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ 

 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ 
ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 

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

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: ܫʜʝʛ = ͵ͳ͹ͷ ʏ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ: 𝜂ʡʡ = ͶͲͲͲ/ͷ ʏ. 
1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 

ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚ ܫʠʟ.ʝ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 

ʜʐሺʜሻܫ  = ʙʝʓʜ ∙ 𝑖݂ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ͵ͳ͹ͷ = ͳͷͺ,͹ͷ ʏ,    (5.8) 

 
ɝɞɟ    ʙʝʓʜ = Ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ;  𝑖݂ = Ͳ,ͳ – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ. 

ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
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ʠʟ.଴ܫ  ൒ ʜܭ ∙ ʜʐሺʜሻܫ = ʹ ∙ Ͳ,Ͳͷ ∙ ʜܫ = Ͳ,ͳ ∙ ͵ͳ͹ͷ = ͵ͳ͹,ͷ ʏ,    (5.9) 

 
ɝɞɟ    ܭʜ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: ܫʠʟ.ʝ = Ͳ,ͳͷ ∙ ʜܫ = Ͳ,ͳͷ ∙ ͵ͳ͹ͷ = Ͷ͹͸ ʏ 
2) Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ܭʡ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ 

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

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 
ɡɚɦɵɤɚɧɢɢ ɪɚɜɟɧ:   
ʜʐሺʙʖሻܫ  = ʙʏʞ ∙ 𝑖݂ ∙ ʙʝʓʜ ∙ ʛʏʙʠܫ = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ͳͺͺͺ͵ = ͳͺͺͺ ʏ,  (5.10) 

 
ɝɞɟ    ʙʏʞ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ;   𝑖݂ = Ͳ,ͳ – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; ʙʝʓʜ = Ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; ܫʛʏʙʠ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ 
ɜɵɜɨɞɚɯ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ: 

ʛʏʙʠܫ  = ா′̂′௫೏′′ ∙ ʜܫ = ଵ,ଵଷ଴,ଷ ∙ ͵ͳ͹ͷ = ͳͺͺͺ͵ ʏ.  (5.11) 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 

ʡܭ  >  ூʜʐሺʙʖሻ∙௄ʜூʡ = ଵ଼଼଼∙ଶଵ଼଼଼ଷ = Ͳ,ʹ,  (5.12) 

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

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܭʡ = Ͳ,͵. 
3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ:  

ʜʡܫ  = ூ∗ʠʟʙʡ = ଴,ଵହ଴,ଷ = Ͳ,ͷ.   (5.13) 

 
4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
ܤ  ൒ ூ∗ʠʟʙʡ = ଴,ଵହ଴,ଷ = Ͳ,ͷ.     (5.14) 
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ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ȼ = 1,5 (ɩɪɢ ɷɬɨɦ ɭɫɥɨɜɢɟ 
ɜɵɩɨɥɧɹɟɬɫɹ). 

ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ. 
 

  
Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 

ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 
 

5) Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɩɪɢ ɛɨɥɶɲɢɯ ɬɨɤɚɯ ɤɨɪɨɬɤɨɝɨ 
ɡɚɦɵɤɚɧɢɹ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɫ ɬɨɤɨɦ 
ɫɪɚɛɚɬɵɜɚɧɢɹ IɈɌɋ = (2÷12)·Iɧɨɦ. 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: IɈɌɋ = 6·Iɧɨɦ = 6·3175 = 19050 Ⱥ. 
Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ 

ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɢ ɧɚ ɩɭɫɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɚ. 

 
5.4.2 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 

(UN(UO)) 
 

Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 100% ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 
ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ ɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɛɥɨɤɚ ɢ ɧɟ ɢɦɟɸɳɟɝɨ ɝɚɥɶɜɚɧɢɱɟɫɤɨɣ 
ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 

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

ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ U0 ɢ ɡɚɳɢɳɚɟɬ 85-95% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ 
ɫɬɨɪɨɧɵ ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ; ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ 
ɝɚɪɦɨɧɢɤɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ ሺܷʝ Эʚ.ʠʡ.ሻ ɩɪɢ 
ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ ȼɇ. 
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ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 5.2. 

 

 
Ɋɢɫɭɧɨɤ 5.2 – ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ܷʝ Эʚ.ʠʡ.  

 
ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 

Σܥ  = ʡܥ + ʠʒ + ʠʧ + ʠʑʒ = Ͳ,ͲͲͺ + Ͳ,ͻ + Ͳ,ͲͲͺ + Ͳ,͵ͷ =  = ͳ,ʹ͸͸ ˏˍʣ˗˃ˊ˖,   (5.15) 

  .ȼ.Ƚ – ёɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 13,8 ɤȼܥ  ;ɲ – ёɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟܥ  ;Ɍ – ёɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸܥ          ;Ƚ – ёɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸܥ     ˈˇˆ 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 

ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ: 
 ܷ଴ ˠˎ.˔˕ = ʙ ∙ ܷ଴ ஼ሺఓబሻ஼ሺఓబሻ+஼∑ = Ͳ,ͷ ⋅ Ͷ͸,ͷ͹ ⋅ ଴,଴ଵଶ଴,଴ଵଶ+ଵ,ଶ଺଺ = ʹͳͻ ʑ,  (5.16) 

 
ɝɞɟ   Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ܷ଴ ɩɨ ɨɛɦɨɬɤɟ 
ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. Ⱦɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥɟɧɧɨɣ 
ɧɟɣɬɪɚɥɶɸ, Ʉ = Ͳ,ͷ; 

ɋɌሺߤ଴ሻ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 
ɮɚɡɵ ɬɪɚɫɧɮɨɪɦɚɬɨɪɚ; ܷ଴ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 

 ܷ଴ = ଵଷ ⋅ ௎ʜʝʛ ʑʜ√ଷ = ଵଷ ∙ ଶସଶ√ଷ = Ͷ͸,ͷ͹ ˍʑ.  (5.17) 
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ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 13,8 ɤȼ: 
஼ܫ  = ͳ,͹͵ ∙ ܷɅ ∙ 𝜔 ∙ ɋΣ = ͳ,͹͵ ∙ ͳ͵,ͺ ∙ ͵ͳͶ ∙ ͳ,ʹ͸͸ = ͻ,Ͷͻ Ⱥ.   (5.18) 

 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

 ܷʠʟ ൒ ʑܭʜܭ ∙ ͵∙ܷͲ Эʚ.ʠʡ.݊ʡʜ = ͳ,ͷͲ,ͻͷ ∙ ͵∙ʹͳͻͳ͵,ͺ/ሺ√͵∙Ͳ,ͳ/͵ሻ = Ͷ,͵Ͷ ʑ,                                                   (5.19) 

 
ɝɞɟ    Ʉɇ = ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ݊Ɍɇ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ; 

ɄВ = Ͳ,ͻͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. ܷ଴ ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. 

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

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

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

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

 ʤ = ଵʙʡ+ଶ = ଵଵ,ଶ+ଶ = Ͳ,͵ͳ͵ ˑ. ˈ.  (5.20) 

 
ɉɪɢ ܭʡ = ͳ,ʹ ɨɪɝɚɧ ܷ଴ଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 31,3 % ɨɛɦɨɬɤɢ 

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

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

5.4.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (U1>), (U2>) 
 

1) ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɜɵɛɢɪɚɟɬɫɹ: 
 ܷ஼ʟଶ = ଵ,ସ∙௎ʜ௡ʡʜ = ଵ,ସ∙ଵଷ଼଴଴ଵଷ଼଴଴/ଵ଴଴ = ͳͶͲ ʑ.  (5.21) 
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2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 
ɜɬɨɪɨɣ ɨɪɝɚɧ U1> ɫ ɭɫɬɚɜɤɨɣ ͳ,ʹ ∙ ܷʜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ 
ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢɥɢ ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. 

U1> ɜɜɨɞɢɬɫɹ ɜ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɝɟɧɟɪɚɬɨɪɚ. 
ɍɫɬɚɜɤɚ U1> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 
 ܷ஼ʟଵ = ଵ,ଶ∙௎ʜ௡ʡʜ = ଵ,ଶ∙ଵଷ଼଴଴ଵଷ଼଴଴/ଵ଴଴ = ͳʹͲ ʑ.  (5.22) 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ 

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

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 

5.4.4 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2)  
 

Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ ɬɨɤɚɦɢ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɢ ɞɪɭɝɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɪɟɠɢɦɚɯ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɜ ɫɚɦɨɦ 
ɝɟɧɟɪɚɬɨɪɟ. Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫ∗ଶ: 

ଶ∗ܫ  = ூమூʜ,  (5.23) 

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

Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 
ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 

ʓʝʞݐ  = ଶଶ∗ܫ/ܣ ,  (5.24) 

 
ɝɞɟ    A = 20 – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 

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

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

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

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

Ɍɨɝɞɚ: 
ଶ∗ܫ  = √ʏ௧ = √ ଶ଴଺଴଴ = Ͳ,ͳͺ.  (5.25) 

 
ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
ଶʞʢʠʙ∗ܫ  = ூ∗మʙʜ = ଴,ଵ଼ଵ,ଶ = Ͳ,ͳͷ,  (5.26) 

 
ɝɞɟ    ʙʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

ଶʞʢʠʙܫ  = Ͳ,ͳͷ ∙  ʜ.  (5.27)ܫ

 
ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ 

ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫ∗ଶʞʢʠʙ = Ͳ,ͳͷ: ݐʓʝʞ = ଶ଴଴,ଵହమ ≈ ͺͺͻ ˔  

3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ ܫଶ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: 

ʠʟݐ  = ʏʗʝሺூ∗మሻమ.  (5.28) 

 ʏʗʝ = ʹͲ = ଶଶ∗ܫ ∙   .ʠʟݐ
 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.4. 
 

Ɍɚɛɥɢɰɚ 5.4 – Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
I2/Iɧ 

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ) 20 56 80 125 222 500 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

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

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

 
ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 

ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: t ɦɢɧ. = 20 ɫ, t ɦɚɤɫ. = 500 ɫ. 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 

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

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

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

ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
2. ɂɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ 

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

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

ɩɪɟɞɟɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

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

.ଶʠ.ʖ∗ܫ  ൑ ூమʛʗʜሺమሻʙʦ = ଵଵ,ଷ⋅ଶ∙(௑೏ ˅ː′′ +௑ʡ+௑ʚ),  (5.29) 
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ɝɞɟ     ܺ ∗ˎ = ܺˎ ∙ ௌ˄௎మ˄ ͳʹ,ͺ͹ ∙ ଻ହ,ଷଶସଶమ = Ͳ,Ͳͳ͸ͷ; ܺௗ ˅ː′′ = ܺௗ ′′ ∙ ሺ௎˅ː௎ːːሻଶ = Ͳ,ͳͻ ∙ ሺଶସଶଵଷ,଼ሻଶ = ͷͺ,Ͷ͵ – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɨɤɨɣ ɫɬɨɪɨɧɟ 
ɧɚɩɪɹɠɟɧɢɹ; ܺʒ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ; ܺʡ = ௎ˍ%ଵ଴଴ ∙ ௌ˄ௌːˑˏ = ଵଵଵ଴଴ ∙ ଻ହ,ଷ଼଴ = Ͳ,ͳͲ͵ͷ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ 
ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ. 

ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɤɨɧɰɟ ȼɅ 220 ɤȼ: 
.ଶʠ.ʖ∗ܫ  ൑ ଵଵ,ଷ⋅ଶ∙ሺହ଼,ସଷ+଴,ଵ଴ଷହ+଴,଴ଵ଺ହሻ = Ͳ,ͲͲ͸͸ ˑ. ˈ.  (5.30) 

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
.ଶʠ.ʖܫ  = .ଶʠ.ʖ∗ܫ ∙ ʹ ∙ ௎˅ː௎ːː = Ͳ,ͲͲ͸͸ ∙ ʹ ∙ ଶସଶଵଷ,଼ = Ͳ,ʹ͵.  (5.31) 

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫ ɪɟɡɟɪɜɧɵɦɢ ɡɚɳɢɬɚɦɢ ɥɢɧɢɢ. ȼ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ 
ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɩɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ ܫଶʠ.ʖ. = Ͳ,ʹͷ. 

ɉɨ ɬɪɟɬɶɟɦɭ ɭɫɥɨɜɢɸ: ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 
ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫ ɪɟɡɟɪɜɧɵɦɢ ɡɚɳɢɬɚɦɢ ɥɢɧɢɢ. ȼ ɫɜɹɡɢ ɫ 
ɨɬɫɭɬɫɬɜɢɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɩɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɜɬɨɪɨɦɭ 
ɭɫɥɨɜɢɸ. 

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

 
5.4.5 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ (I1) 

 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 

ɫɬɚɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɢ ɫɨɞɟɪɠɢɬ 
ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 

1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
ɩɪɢ ɭɜɟɥɟɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɞɟɣɫɬɜɭɸɳɢɣ ɜ 
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
ʠʗʒʜܫ  = ௄ʜ∙ூʜ௄ʑ = ଵ,଴ହ∙ூʜ଴,ଽ଼ = ͳ,Ͳ͹ ∙  ʜ,  (5.32)ܫ
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ɝɞɟ    ܭʜ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܭʑ = Ͳ,ͻͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 

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

ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 
ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
ଵʞʢʠʙܫ  = ଵ,଴଼∙ூʜ଴,ଽ଼ = ͳ,ͳ ∙  ʜ.  (5.33)ܫ

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

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.5: 
 

Ɍɚɛɥɢɰɚ 5.5 – ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 
ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 
Ʉɪɚɬɫɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  

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

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

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
 

 
Ɋɢɫɭɧɨɤ 5.4 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ  

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

ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. ɍɫɬɚɜɤɚ ɜɵɞɟɪɠɤɢ 
ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɚɸɳɟɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,01 ɫ. 

5) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
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ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ:  
ଵʝʡʠܫ  = ଵ,ହ∙ூʜʝʛ଴,ଽ଼ = ͳ,ͷ͵ͳ ∙  ʜʝʛ.  (5.34)ܫ

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ܷʒ <. 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 

 ܷʠʟ = ଴,଺଼∙௎ʜʝʛ௄ʑ∙௡ʡ = ଴,଺଼∙ଵଷ଼଴଴ଵ,଴ଷ∙ଵଷ଼,଴ = ͸͸ ʑ.  (5.35) 

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

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

5.4.6 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (Z1<), (Z2<) 
 
Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 

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

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɞɚɟɬɫɹ ɜ ɜɢɞɟ ɤɪɭɝɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ I ɢ 
II ɤɜɚɞɪɚɧɬɟ ɫɨ ɫɦɟɳɟɧɢɟɦ ɜ III ɢ IV ɤɜɚɞɪɚɧɬ ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ 
ɫɨɩɪɨɬɢɜɥɟɧɢɣ. 

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

ɋɨɝɥɚɫɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɧɚ ɲɢɧɚɯ 220 ɤȼ Ƚɗɋ 
ɨɞɧɨɝɨ ɛɥɨɤɚ. Z1, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 220 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 220 ɤȼ Ɇɨɬɵɝɢɧɫɤɨɣ Ƚɗɋ 
– Ⱥɧɝɚɪɚ: 

 ܼଵ ൑ Ͳ,ͺ ∙ ܼʡ + ଴,଼௄ʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ͺͲ,ͷ͵ + ଴,ଷ଼ ∙ ͳ͵,ͳͻ = ͸͹,ͻͶ ʝˏ,  (5.36) 

 
ɝɞɟ    KɌ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ; 

ZɌ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ ɫɬɨɪɨɧɵ 
220 ɤȼ: 

 ܼʡ = ଴,ଵଵ∙ଶସଶ଼଴ ଶ = ͺͲ,ͷ͵ ʝˏ.                                                                              (5.37) 

 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 

ɝɟɧɟɪɚɬɨɪɚ: 



69 
 

 ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳͳ ∙ ଻ହ,ଷ଼଴ + ଴,ଷ଼ ∙ ଻ହ,ଷଶସଶమ ∙ ͳ͵,ͳͻ = Ͳ,Ͳͺ͹.                                        (5.38)  

 ܼଵɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,Ͳͺ͹ ∙ ʹ,ͷ͵ = Ͳ,ʹʹͳ ʝˏ,  (5.39) 
 

ɝɞɟ    ܼ˄ = ௎మ˄ௌʜʒ = ଵଷ,଼మ଻ହ,ଷ = ʹ,ͷ͵.  
ɍɫɬɚɜɤɚ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ܼଵ஼ଷ = ܼଵ ∙ ௡ʡ௡ʜ = Ͳ,ʹʹͳ ∙ రబబబఱభయ,ఴబ,భ = ͳ,ʹͺ ʝˏ  (5.40) 

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

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

ɉɟɪɜɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 1,0 
ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɢ 
ɫɛɪɨɫ ȺɊɁ 

3) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 
ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 

 ܼʜʏʒʟ = ௎ʜʝʛ√ଷ∙ூʜʏʒʟ = ଵଷ,଼∙ଵ଴య√ଷ∙ଷଵ଻ହ = ʹ,ͷͳ ʝˏ,                                                             (5.41)  

 
ɝɞɟ    ܫʜʏʒʟ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ.  

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜɨ ɜɬɨɪɢɱɧɵɯ ɨɦɚɯ: 
 ܼʜʏʒʟ = ܼʜʏʒʟ ∙ ௡ʡ௡ʜ = ʹ,ͷͳ ∙ రబబబఱభయ,ఴబ,భ = ͳͶ,ͷͷ ʝˏ.  (5.42) 

 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 

ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ 
ɜɨɡɛɭɠɞɟɧɢɹ ሺʹ ∙ ʑ.ʜ.ሻ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷܫ ∙ ܷʜ (ɛɟɡ ɭɱɟɬɚ 
ɧɚɫɵɳɟɧɢɹ): 
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ʣܫ = మ∙𝐼ʑ.ʜʝʛ𝐼ʑ.ʤ.ʤ. −଴,ଽହ௫೏ = ଶ∙ଵ,଼−଴,ଽହ଴,଻ = ͵,͹ͻ,  (5.43) 

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

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

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

 
ȼɨ ɜɬɨɪɢɱɧɵɯ ɨɦɚɯ: 

 ܼʜʏʒʟ.ʣ = ܼʜʏʒʟ.ʣ ∙ ܼʐ ∙ ௡ʡ௡ʜ = Ͳ,͵ͺ ∙ ʹ,ͷ͵ ∙ రబబబఱభయ,ఴబ,భ = ͷ,ͷ͹ ʝˏ.  (5.45) 

𝜑 ʜʏʒʟ.ʣݏ݋ܿ  = ௖௢௦𝜑ʜ଴,ଽହ∙ூʣ = ଴,଼ହ଴,ଽହ∙ଶ,ହ = Ͳ,͵ͷͺ.  (5.46) 

 

ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ʜʏʒʟ.ʣ = ͸ͻ,Ͳʹ°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 ܼଶ ஼ଷ = ௓ʜʏʒʟ.ʣʙʜ = ଴,ଷ଼ଵ,ଵ = Ͳ,͵ͷ ˑ. ˈ.  (5.47) 

 ܼଶ ஼ଷ = ܼூூ ˑ.ˈ. ∙ ܼʐ = Ͳ,͵ͷ ∙ ʹ,ͷ͵ = Ͳ,ͺͺͷͷ ʝˏ.  (5.48) 
 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɫɨɫɬɚɜɢɬ: 
 ܼଶ ஼ଷ = ௓ʠ.ʖ.𝐼𝐼∙௡ʡ௡ʜ = ଴,଼଼ହହ∙ସ଴଴଴/ହଵଷ଼଴଴/ଵ଴଴ = ͷ,ͳ͵ ʝˏ.  (5.49) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଶ = ͷ,ͳ͵ ʝˏ. 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

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

ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 7,5 ɫ – ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ 
ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.5.  
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Ɋɢɫɭɧɨɤ 5.5  - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 
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5.4.7 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 

Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 
ɪɨɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. Ɂɚɳɢɬɚ 
ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 

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

.௉ ʠʗʒʜܫ  = ʙʜ∙ூʜʝʛ.ʟ௄ʑ = ଵ,଴ହ∙ூʜʝʛ.ʟ଴,ଽ଼ = ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ.  (5.50)ܫ

 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 

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

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

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ, ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. (ɬɚɛɥ. 5.6). ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɂɈ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.6. 

 
Ɍɚɛɥɢɰɚ 5.6 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) ɞɥɢɬɟɥɶɧɨ 250 180 160 120 90 72 45 20 

 

 
Ɋɢɫɭɧɨɤ 5.6 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ 

ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
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4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. ɍɫɬɚɜɤɚ 
ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 

.௉ ʞʢʠʙܫ  = ଶ,ଶ∙ூʜʝʛ.ʟ଴,ଽ଼ = ʹ,ʹͶͷ ∙  ʜʝʛ.ʟ.  (5.52)ܫ

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

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.5 ȼɵɛɨɪ ɤɨɦɩɥɟɤɬɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

 
ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ, ɞɥɹ ɡɚɳɢɬɵ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

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

ɍɫɬɚɧɨɜɤɚ Ɉɬɟɱɟɫɬɜɟɧɧɨɝɨ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɡɜɨɥɢɬ 
ɢɡɛɟɠɚɬɶ ɜɨɡɦɨɠɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɢɡɜɧɟ ɜ ɪɚɛɨɬɭ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ 
ɭɦɟɧɶɲɢɬ ɡɚɬɪɚɬɵ.  

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

 
5.6 Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 

 
ɍɫɬɚɜɤɢ ɡɚɳɢɬ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ  

ɬɚɛɥɢɰɚɯ ȼ.1 ɢ ȼ.2 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
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6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 

6.1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɪɟɛɭɟɦɵɯ ɪɚɫɱɟɬɨɜ ɫɧɚɱɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ 
ɤɥɚɫɫ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ. 

Ɋɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.1. 
 
Ɍɚɛɥɢɰɚ 6.1 – Ʉɪɢɬɟɪɢɢ ɜɵɛɨɪɚ ɤɥɚɫɫɚ ȽɌɋ 

Ʉɪɢɬɟɪɢɣ ɉɚɪɚɦɟɬɪ Ʉɥɚɫɫ 
1.Ɍɢɩ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɢ ɜɵɫɨɬɚ ɫɨɨɪɭɠɟɧɢɹ ɋɤɚɥɶɧɵɣ, 19,55 ɦ III 

2.Ɇɨɳɧɨɫɬɶ 258 Ɇȼɬ 
(ɧɟɢɡɨɥɢɪɨɜɚɧɧɚɹ)  

III  

4. ɑɢɫɥɨ ɩɨɫɬɨɹɧɧɨ ɩɪɨɠɢɜɚɸɳɢɯ ɥɸɞɟɣ, 
ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɫɬɪɚɞɚɬɶ ɨɬ ɚɜɚɪɢɢ ȽɌɋ 

Ȼɨɥɟɟ 5000 I 

 
ɉɪɢ ɫɨɩɨɫɬɚɜɥɟɧɢɢ ɤɪɢɬɟɪɢɟɜ ɜɵɛɢɪɚɟɬɫɹ ɧɚɢɜɵɫɲɢɣ ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ. ɉɨ 
ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 6.1 ɩɪɢɧɢɦɚɟɦ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɨɪɭɠɟɧɢɹ I ɤɥɚɫɫ. 

 
6.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ. 

 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ɨɬɦɟɬɤɚ, ɜɵɱɢɫɥɟɧɧɚɹ 

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

ɝɞɟ   ℎ௦– ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ. 
 ℎ௦ = ∆ℎ௦௘௧ + ℎଵ% + ܽ,                                                                                            ሺ͸.ʹሻ  
 

ɝɞɟ  ∆ℎ௦௘௧– ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;  ℎଵ%– ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ; 
а – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ܽ =  Ͳ,ͺ ˏ. 
Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɜɨɥɧɵ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆ℎ௦௘௧ = ௐܭ ∙ ௩మ∙௅௚∙ௗ ∙   ௪,                                                                                      ሺ͸.͵ሻߙݏ݋ܿ

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

ௐܭ  = ͵ ∙ ሺͳ + Ͳ,͵ ∙ ሻݒ ∙ ͳͲ−଻ = ʹ,Ͷ͸ ∙ ͳͲ−଺,                                                     ሺ͸.Ͷሻ  
 

ɝɞɟ    ܮ = ʹͺͲͲ ˏ – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ; 
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௪ߙ = Ͳ°; ݀ –ɫɪɟɞɧɹɹ ɝɥɭɛɢɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɟɪɟɞ ɩɥɨɬɢɧɨɣ: 
 ݀ = ఇʜʞʢ−ఇʓʜʏଶ = ଵଶହ−ଵ଴ସଶ = ͳͲ,ͷ ˏ.                                                                    ሺ͸.ͷሻ  

 
ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɜɨɥɧɵ ɜ ȼȻ ɪɚɜɧɚ: 
 ∆ℎ௦௘௧ = ʹ,Ͷ͸ ∙ ͳͲ−଺ ∙ ଶସమ∙ଶ଼଴଴ଽ,଼ଵ∙ଵ଴,ହ ∙ °Ͳݏ݋ܿ = Ͳ,Ͳ͵ͺͷ ˏ.  
 

Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɹ ݇𝑖 ɧɚɣɞёɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ 
௚௅௩మ, ௚௧௩ : 

 ௚∙௅௩మ = ଽ,଼ଵ∙ଶ଼଴଴ଶସమ = Ͷ͹,͹.                                                                                              ሺ͸.͸ሻ  

 ௚∙௧௩ = ଽ,଼ଵ∙ଶଵ଺଴଴ଶସ = ͺͺʹͻ,                                                                                           ሺ͸.͹ሻ  

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

ɉɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ ɝɪɚɮɢɤɚ ɫɧɢɦɚɟɦ ɜɟɥɢɱɢɧɵ ௚ℎ̅௩మ  ɢ  
୥்̅௩  ɞɥɹ 

ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ  ௚௅௩మ ɢ 
௚௧௩ , ɪɟɡɭɥɶɬɚɬɵ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.2. 

 
Ɍɚɛɥɢɰɚ 6.2 – Ɋɟɡɭɥɶɬɚɬɵ, ɩɨɥɭɱɟɧɧɵɟ ɢɡ ɝɪɚɮɢɤɚ 

ɉɚɪɚɦɟɬɪ 
g ∙ Lݒଶ = Ͷ͹,͹ 

g ∙ tݒ = ͺͺʹͻ g ∙ ݒ̅ܶ  1,3 2,1 g ∙ ℎ̅ݒଶ  0,013 0,028 

 

ɉɪɢɧɢɦɚɟɦ ɧɚɢɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ 
௚ℎ̅௩మ = Ͳ,Ͳͳ͵ ɢ 

௚்̅௩ = ͳ,͵ ɢ ɨɩɪɟɞɟɥɹɟɦ 
ɩɚɪɚɦɟɬɪɵ ɜɨɥɧɵ. 

ɋɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɥɧɵ: 
 ℎ̅ = ଴,଴ଵଷ∙௩మ௚ = ଴,଴ଵଷ∙ଶସమଽ,଼ଵ = Ͳ,͹͸ ˏ.                                                                          ሺ͸.ͺሻ  

 
ɋɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ: 
 ܶ̅ = ଵ,ଷ∙௩௚ = ଵ,ଷ∙ଶସଽ,଼ଵ = ͵,ͳͺ  ˔.                                                                                     ሺ͸.ͻሻ  

 
ɇɚɣɞɟɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ ɩɨ ɮɨɪɦɭɥɟ:  
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ߣ̅  = ௚∙்̅మଶ𝜋 = ଽ,଼ଵ∙ଷ,ଵ଼మଶ∙ଷ,ଵସ = ͳͷ,ͺ ˏ.                                                                             ሺ͸.ͳͲሻ   
 
ɉɪɨɜɟɪɤɚ ɧɚ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɶ: ݀ ൒ ఒ̅ଶ  ;  ͳͲ,ͷ ൒ ͹,ͻ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɡɧɚɱɢɬ, ɡɨɧɚ ɝɥɭɛɨɤɨɜɨɞɧɚɹ. 
ȼɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɜ ɫɢɫɬɟɦɟ ɜɨɥɧ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ: 
 ℎଵ% = ݇𝑖 ∙ ℎ̅ = ʹ,Ͳͻ ∙ Ͳ,͹͸ = ͳ,ͷͻ ˏ,                                                                ሺ͸.ͳͳሻ  

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

௚௅௩మ. 

ɉɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ 
ɛɶɟɮɟ: 

 ℎ௦ = Ͳ,Ͳ͵ͺͷ + ͳ,ͷͻ + Ͳ,ͺ = ʹ,Ͷʹͻ ˏ.                                                             ሺ͸.ͳʹሻ   
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɪɚɜɧɚ: 
ʒʐʞߘ  = ͳʹͷ + ʹ,Ͷʹͻ = ͳʹ͹,Ͷ͵ ˏ  
 
ɉɪɢɧɢɦɚɟɦ ߘʒʐʞ = ͳʹ͹,Ͷ͵ ˏ. 
 
6.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 

 
6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɩɪɢ ɩɪɨɩɭɫɤɟ ɜɨɞɵ ɞɥɹ 

ɨɫɧɨɜɧɨɝɨ ɢ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ. 
 
Ⱦɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɩɭɫɤɚ ɩɚɜɨɞɤɚ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ 

ɨɩɪɟɞɟɥɹɸɬ ɧɚɩɨɪ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɩɨɜɟɪɨɱɧɨɦ ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ: 
 Hˑ˔ː = ∇ ʜʞʢ − ʢʜʐ(Qˏ˃ˍ˔. ˓˃˔˚ˑ˔ː ) = ͳʹͷ,ͲͲ  –  ͳͳ͵,Ͷ͵ =  ͳͳ,ͷ͹ˏ.           (6.13) 

 H˒ˑ˅ = ∇ ʣʞʢ − ʢʜʐ(Qˏ˃ˍ˔. ˓˃˔˚˒ˑ˅ ) =  ͳʹͺ,ͲͲ – ͳͳ͵,͹ͷ =  ͳͶ,ʹͷ ˏ.         (6.14) 
 
ɉɚɜɨɞɨɤ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɩɭɳɟɧ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ. 

Ɂɧɚɱɟɧɢɟ Hˏˋː˕˖˓˄ ɨɩɪɟɞɟɥɟɧɨ  ɩɨ ɪɟɠɢɦɧɨɦɭ ɩɨɥɸ. 
Ɉɩɪɟɞɟɥɢɦ ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɞɢɧ ɝɢɞɪɨɚɝɪɟɝɚɬ ɩɪɢ ɨɫɧɨɜɧɨɦ Qˑ˔ː 

ˆ˃  ɢ 
ɩɨɜɟɪɨɱɧɨɦ  Q˒ˑ˅ 

ˆ˃  ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ, ɢɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ ɦɨɳɧɨɫɬɢ:  
 Qˆ˃ˑ˔ː = ୒ˆ˃ [ˍʑ˕]ଽ.଼ଵ∙ሺHˑ˔ː −∆୦ሻ∙ஜ = ଶହ଼ ଴଴଴ସ∙ଽ.଼ଵ∙ሺଵଵ,ହ଻−଴,ଵଽହሻ∙଴,ଽଵଶ = 633,7 ɦ3/ɫ.                             (6.15) 
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Qˆ˃˒ˑ˅ = ୒ˆ˃[ˍʑ˕]ଽ.଼ଵ∙ሺHሺ˒ˑ˅ሻ−∆୦ሻ∙ஜ = ଶହ଼ ଴଴଴ସ∙ଽ.଼ଵ∙ሺଵସ,ଶହ−଴,ଵଽହሻ∙଴,ଽଵଶ = 512,94 ɦ3/ɫ.                        (6.16) 

 
Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɩɭɫɤɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ - m, 

ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɟɟ: 
m = (n - 1) = 3 ɩɪɢ ɱɢɫɥɟ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ ɞɨ 6 ɜɤɥɸɱɢɬɟɥɶɧɨ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ:  
 QʒЭʠˑ˔ː  = 633,7 ∙ 3 = 1901,36 ɦ3/ɫ.                                                                        (6.17) 
 QʒЭʠ˒ˑ˅  = 512,94 ∙ 3 = 1538,81 ɦ3/ɫ.                                                                         (6.18) 
 
Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɞɥɹ ɨɫɧɨɜɧɨɝɨ 

ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɫɨɫɬɚɜɥɹɟɬ:   
 Q˓˃˔˚ˑ˔ː = Qˏ˃ˍ˔. ˓˃˔˚ˑ˔ː − QʒЭʠˑ˔ː − Qୡ = ͳͷʹͷ,͵Ͷ ˏ͵/˔.                                               (6.19) 
 ܳ˔ = ௏˒ˑ+௏˒˓ʡ˔˓ = ሺͳͳ,͸Ͷ +  Ͷ,ʹͳʹሻ ∙ ଵ଴వଵହହହଶ଴଴଴ = ͳͲͳͻ,ʹͻ ˏ͵/˔.                   (6.20) 

 
Ⱦɥɹ ɩɨɜɟɪɨɱɧɨɝɨ: 
 

  Q˓˃˔˚˒ˑ˅ = Qˏ˃ˍ˔. ˓˃˔˚˒ˑ˅ − QʒЭʠ˒ˑ˅ − Qୡ = Ͷͺͻ͸– ͳͷ͵ͺ,ͺͳ– ͳͲͳͻ,ʹͻ = = ʹ͵͵͹,ͺͻ ˏ͵/˔.                                                                                                      (6.21) 
 

6.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɞɪɭɝɢɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɝɢɞɪɨɭɡɥɚ 

  
Ɂɚɞɚɟɬɫɹ ɞɢɚɦɟɬɪ ɜɨɞɨɜɵɩɭɫɤɧɨɝɨ ɨɬɜɟɪɫɬɢɹ D ɨɬ 1 ɞɨ 5 ɦ. 
ɉɪɢɧɢɦɚɟɬɫɹ D = 5,0 ɦ.  
ɉɪɢɧɢɦɚɟɬɫɹ ɨɬɦɟɬɤɚ ɰɟɧɬɪɚ ɜɵɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɜɨɞɨɜɵɩɭɫɤɚ ɐɈ 
ɜɵɲɟ ɩɨɬɨɥɤɚ ɝɚɥɟɪɟɢ ɧɟ ɦɟɧɟɟ: 
 ஽ଶ + ʹ = ʹ,ͷ + ʹ = Ͷ,ͷ ˏ.                                                                                 (6.22) 

 ʝ˕ˏ. ʥʝ =  ˑ˕ˏ. ˒ˑˎ˃ ˆ˃ˎˈ˓ˈˋ +  ˅˞˔ˑ˕˃ ˆ˃ˎˈ˓ˈˋ +  Ͷ,ͷ = ͳͲͶ,ͲͲ +  +͵,ͷ + Ͷ,ͷ = ͳͳʹ,ͲͲ ˏ.                                                                                                (6.23) 
 
ɇɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɜɨɞɨɜɵɩɭɫɤɚ ɇ. 
ɇ – ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ (ɇɉɍ + ɍɆɈ)/2 ɢ ɰɟɧɬɪɚ ɜɨɞɨɜɵɩɭɫɤɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 

ɐɈ:  
 ʜ =  ሺͳʹͷ,ͲͲ +  ͳʹʹ,͸ʹሻ/ʹ –  ͳͳʹ,ͲͲ =  ͳͳ,ͺͳ ˏ.                                          (6.24) 
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ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɟ: 
˅˅ݍ  = Ɋω√ʹgH = Ͳ,ͺ ∙ 19,625∙ (2∙9,81∙11,81)0,5= 238,99 ɦ3/ɫ,                   (6.25) 
 

ɝɞɟ     Ɋ - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ 0,8; ω - ɩɥɨɳɚɞɶ ɜɨɞɨɜɵɩɭɫɤɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɞɢɚɦɟɬɪɨɦ 5,0 ɦ:   
 𝜔 =  𝜋ܴଶ =  ͵,ͳͶ ∙ ʹ,ͷʹ =  ͳͻ,͸ʹͷ ˏଶ.                                                                    (6.26) 
 
Ⱦɚɥɟɟ ɧɭɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɜɵɩɭɫɤɧɵɯ ɨɬɜɟɪɫɬɢɣ (ɧɟ ɦɟɧɟɟ 

2-ɯ), ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɩɪɨɩɭɫɤɚ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ Qɫɪ= Qɫ    
       ݊ = ொ˔˓௤˅˅ = ଵ଴ଵଽ,ଶଽଶଷ଼,ଽଽ = Ͷ,ʹ͸.                                                                              (6.27) 

 
ɉɪɢɧɢɦɚɟɬɫɹ 5 ɨɬɜɟɪɫɬɢɹ ɞɢɚɦɟɬɪɨɦ 5 ɦ. 

 
6.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ 
˓ݍ    =  ℎː˄,                                                                                                         (6.28)[ℎݒ] 
 

ɝɞɟ     hɧɛ – ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ ɍɇȻ = f (Qɧɛ) 
ɩɪɢ  Qˏ˃ˍ˔. ˓˃˔˚ˑ˔ː ;  

[vh] – ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɝɪɭɧɬɨɜ, ɫɥɚɝɚɸɳɢɯ ɞɧɨ ɪɟɤɢ.     

ɉɪɢɧɢɦɚɟɦ [vh] = 5 ɦ/ɫ.  
 ʒˎ˖˄ˋː˃ ˅ ːˋˉːˈˏ ˄˟ˈ˗ˈ ͳͳ͵,Ͷ͵ −  ͳͲͶ =  ͻ,Ͷ͵ ˏ.                                 (6.29) 
 
qɪ = 5 ∙ 9,43 = 47,15 ɦ2/ɫ.                                                                                           (6.30) 
 
Ɉɩɪɟɞɟɥɹɟɦ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ  
 
qɜ = 1,25qɪ = 1,25 ∙ 47,15 = 58,94 ɦ2/ɫ.                                                                      (6.31) 
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ȼ = Σb, 
ܤ  = ொ˓˃˔˚ˑ˔ː௤˅  = 

ଵହଶହ,ଷସହ଼,ଽସ  = 25,88 ɦ.                                                                                   (6.32) 

 
ɉɪɢɧɢɦɚɟɦ 2 ɩɪɨɥɟɬɨɜ ɲɢɪɢɧɨɣ b =14 ɦ.  
Ɋɚɫɱɟɬɧɚɹ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ȼ ɪɚɜɧɚ 2 ∙ 14 = 28 ɦ. 
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6.2.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɩɨɪɚ ɧɚ ɜɨɞɨɫɥɢɜɟ 
 
ɉɨ ɨɫɧɨɜɧɨɣ ɮɨɪɦɭɥɟ ɪɚɫɯɨɞɚ ɞɥɹ ɜɨɞɨɫɥɢɜɨɜ ɜɫɟɯ ɬɢɩɨɜ ɦɟɬɨɞɨɦ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ ɨɩɪɟɞɟɥɹɸɬ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, ɫɧɚɱɚɥɚ 
ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ  ɇ01, ɚ ɡɚɬɟɦ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ  
ɇ02: 
଴ଵˑ˔ːܪ  =  ( ொ˓˃˔˚ˑ˔ː௠∙௕∙௡∙√ଶ௚)ଶ ଷ⁄

= ቀ ଵହଶହ,ଷସ଴,ସଽ∙ଵସ∙ଶ∙√ଶ∙ଽ.଼ଵቁଶ ଷ⁄ = ͺ,ͷ͹ ˏ,                                 (6.33) 

 
ɝɞɟ m  ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɡɚɜɢɫɢɬ ɨɬ ɮɨɪɦɵ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɚ ɢ 
ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ (ɜ ɩɪɨɟɤɬɟ 
ɩɪɢɧɢɦɚɟɦ m = 0,49). 

଴ଶˑ˔ːܪ  =  ( ொ˓˃˔˚ˑ˔ː௠∙ఌ ∙𝜎∙௕∙௡∙√ଶ௚)ଶ ଷ⁄
=  ቀ ଵହଶହ,ଷସ଴,ସଽ∙଴,ଽଷ∙ଵସ∙ଶ∙√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = ͻ,Ͳͳ ˏ,                 (6.34) 

 
ɝɞɟ     𝜎  ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ (ɜ ɩɪɨɟɤɬɟ 𝜎 = 1);  

İ  ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ ɩɨɬɨɤɚ ɜ 
ɩɪɨɥɟɬ: 
ߝ  = ͳ − Ͳ,ʹ [𝜉˖+ሺ௡−ଵሻ𝜉˄௡ ] ுబ௕  =ͳ − Ͳ,ʹ [଴,଻+ሺଵଷ−ଵሻ଴,ସହଶ ] ଼,ହ଻ଵସ  = 0,93.                       (6.35) 

 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ 

V0: 
 ʜ = ʜ଴ଶ − ఈ௏బమଶ௚ .                                                                                              (6.36) 

 ଴ܸ = ொ˓˃˔˚ˑ˔ːሺʜʞʢ−ʓːˑሻሺ஻+ሺ௡−ଵሻఋʐሻ =  ଵହଶହ,ଷସሺଵଶହ,଴଴−ଵ଴ସ,଴଴ሻሺଶ଼+ሺଶ−ଵሻ∙ଷሻ = ʹ,ͷͳ ˏ/˔,         ሺ͸.͵͹ሻ  
 
ɝɞɟ     įȻ  ɬɨɥɳɢɧɚ ɛɵɤɚ.  

Ɍɨɥɳɢɧɚ ɛɵɤɚ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɬɜɨɪɨɜ ɢ ɪɚɡɦɟɪɨɜ 
ɩɟɪɟɤɪɵɜɚɟɦɵɯ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ (ɜ Ʉɉ ɩɪɢɧɢɦɚɟɦ įȻ = 3 ɦ - ɞɥɹ ɩɪɨɥɟɬɨɜ 
ɲɢɪɢɧɨɣ b ≤ 14 ɦ ɢ įȻ = 4 ɦ - ɞɥɹ ɩɪɨɥɟɬɨɜ ɲɢɪɢɧɨɣ b> 14 ɦ). 

 H = ͻ,Ͳͳ − ͳ,ͳ ∙ ଶ,ହଵమଶ∙ଽ,଼ଵ = ͺ,͸ͷ ˏ.  
 

6.2.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 

ɇɚɡɧɚɱɚɸɬ ɇɫɬ – ɛɥɢɠɚɣɲɢɣ ɤ ɜɵɱɢɫɥɟɧɧɨɦɭ ɇ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ. 
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H = 8,65 ɦ ɇɫɬ = 9 ɦ 
 Ƚȼ= ɇɉɍ- ɇɫɬ = 125,00-9 = 116,00 ɦ.                                                     (6.38)ߘ 

 
6.2.6 ɉɪɨɜɟɪɤɚ ɩɪɨɩɭɫɤɚ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ 

ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ 
 

Ɉɩɪɟɞɟɥɹɸɬ ɧɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɪɚɫɯɨɞɚ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ (ɩɪɢ Ɏɉɍ) ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ:  

˅଴ଵ˒ˑܪ  = ( ொ˓˃˔˚˒ˑ˅௠∙஻`∙√ଶ௚)ଶ ଷ⁄
=ቀ ଶଷଷ଻,଼ଽ଴,ସଽ∙ଶ଼∙√ଶ∙ଽ.଼ଵቁଶ ଷ⁄

=11,39 ɦ.                                     (6.39) 

˅଴ଶ˒ˑܪ  =  ( ொ˓˃˔˚˒ˑ˅௠∙ఌ∙𝜎˒∙஻`∙√ଶ௚)ଶ ଷ⁄
=ቀ ଶଷଷ଻,଼ଽ଴,ସଽ∙଴,ଽଷ∙ଶ଼∙√ଶ∙ଽ.଼ଵቁଶ ଷ⁄

= 11,96 ɦ.                    (6.40) 

 
Ɋɚɫɫɱɢɬɵɜɚɸɬ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ 

ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 
 ଴ܸ˒ ˑ˅ = ொ˓˃˔˚˒ˑ˅ሺఇʣʞʢ−ఇˇː˃ሻሺ஻`+ሺ௡−ଵሻఋʐ = ଵଷଽଷଶሺଵଶ଼,଴଴−ଵ଴ସ,଴଴ሻሺଶ଼+ሺଶ−ଵሻ∙ଷሻ= 3,14 ɦ/ɫ.         (6.41) 

 
˅ˑ˒ܪ  = ˅଴ଶ˒ˑܪ − ఈ∙௏మଶ௚  = ͳͳ,ͻ͸ − ଵ,ଵ∙ଷ,ଵସమଶ∙ଽ,଼ଵ  = 11,41 ɦ.                                                (6.42) 

 
Ɉɩɪɟɞɟɥɹɸɬ ɪɚɫɱɟɬɧɭɸ ɨɬɦɟɬɤɭ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ, ɬ.ɟ. ɨɬɦɟɬɤɭ ɩɪɢ 

ɤɨɬɨɪɨɣ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɩɭɳɟɧ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ: 
 
˓ʣʞʢߘ   = ʒʑߘ +  ˑ˅ = 116,00 + 11,41 = 127,41.                                               (6.43)˒ܪ
 
ɉɪɢɧɢɦɚɟɦ ɨɬɦɟɬɤɭ Ɏɉɍ 128,00 ɦ. 

 
6.3 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 

 
Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɜɨɞɨɫɥɢɜɚ ɩɨ ɞɚɧɧɵɦ Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.3. 
 
Ɍɚɛɥɢɰɚ 6.3 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɨɜ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ 
ɫ ɨɝɨɥɨɜɤɨɦ ɩɪɨɮɢɥɹ Ⱥ ɞɥɹ ɧɚɩɨɪɚ H = 1 (ɩɨ ɞɚɧɧɵɦ Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ) 

x y x y x y x y 

0 1,134 8,1 1,782 18 11,115 27,9 27,117 

0,9 0,324 9 2,304 18,9 12,321 28,8 28,863 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 6.3 
x y x y x y x y 

1,8 0,063 9,9 2,889 19,8 13,572 29,7 30,645 

2,7 0 10,8 3,546 20,7 14,877 30,6 32,481 

3,6 0,054 11,7 4,275 21,6 16,146 31,5 34,362 

4,5 0,243 12,6 5,076 22,5 17,64 32,4 36,279 

5,4 0,54 13,5 5,949 23,4 19,098 33,3 38,241 

6,3 0,9 14,4 6,876 24,3 20,601 34,2 40,239 

7,2 1,314 15,3 7,857 25,2 22,158 35,1 42,282 

16,2 8,883 26,1 23,76     

17,1 9,972 27 25,416     

 
ɋɨɩɪɹɠɟɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɜɨɞɨɛɨɹ ɦɨɠɧɨ ɨɱɟɪɬɢɬɶ 

ɩɨ ɞɭɝɟ C-D ɪɚɞɢɭɫɨɦ R. ȼɟɥɢɱɢɧɭ ɷɬɨɝɨ ɪɚɞɢɭɫɚ ɧɚɡɧɚɱɚɸɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɜɵɫɨɬɵ ɩɥɨɬɢɧɵ ɪɜ ɢ ɧɚɩɨɪɚ ɧɚ ɜɨɞɨɫɥɢɜɟ ɇɫɬ. 

ɇ = 9 ɦ, ɪɧ = 12 ɦ, R = 12 ɦ  
ɋɯɟɦɚ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.1. 

 
 

 
Ɋɢɫɭɧɨɤ 6.1 – ɋɯɟɦɚ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 

 
Ⱦɥɹ ɩɥɚɜɧɨɝɨ ɫɨɩɪɹɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɜɟɪɯɧɹɹ Ⱥȼ ɢ ɧɢɠɧɹɹ CD 

ɤɪɢɜɵɟ ɜ ɬɨɱɤɟ ɫɨɩɪɹɠɟɧɢɹ ɢɦɟɥɢ ɨɛɳɭɸ ɤɚɫɚɬɟɥɶɧɭɸ. Ⱦɥɹ ɜɵɫɨɤɢɯ ɩɥɨɬɢɧ 
ɷɬɚ ɤɚɫɚɬɟɥɶɧɚɹ ɨɛɪɚɡɭɟɬ ɩɪɹɦɨɥɢɧɟɣɧɵɣ ɭɱɚɫɬɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ ȼ-ɋ. 

ɉɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɩɨɫɬɪɨɟɧɧɵɣ ɩɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 6.3. ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 
ɪɢɫɭɧɤɟ 6.2. 
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Ɋɢɫɭɧɨɤ 6.2 – ɉɪɨɮɢɥɶ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ. 

 
6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 

 
Ɉɬɦɟɬɤɭ ɜɟɪɯɚ ɛɵɤɚ (ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ) ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
ʒʐߘ  = ʒʑߘ + ͳ,͸ ∙  ɦ.                                         (6.44) 130,40 = 9∙1,6+ 116,00 =˕˔ܪ
 
ɉɪɨɟɤɬɧɭɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ 

ɩɨ ɧɚɢɛɨɥɶɲɟɣ ɨɬɦɟɬɤɟ ɢɥɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ, ɢɥɢ ɩɨ ɨɬɦɟɬɤɟ ɜɟɪɯɚ ɛɵɤɚ. 
ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɷɬɨ ɨɬɦɟɬɤɚ ɜɟɪɯɚ ɛɵɤɚ: ߘʒʐ = ͳ͵Ͳ,ͶͲ ɦ. 
 
6.3.2 Ɋɚɫɱёɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɇȻ 
 
ȼɵɱɢɫɥɹɟɦ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ 
 ʡ଴ = ʜʞʢߘ −               ː˃,                                                                                             ሺ͸.Ͷͷሻˇߘ
 ʡ଴ = ͳʹͷ,ͲͲ − ͳͲͶ,ͲͲ = ʹͳ ˏ.  
 
ȼ ɤɭɪɫɨɜɨɦ ɩɪɨɟɤɬɟ ɜɵɱɢɫɥɹɸɬ ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ ɩɨɬɨɤɚ ɫ ɭɱɟɬɨɦ 

ɜɫɟɯ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɨɬɜɟɪɫɬɢɣ (ɟɫɥɢ ɞɨɛɚɜɥɟɧɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɨɬɜɟɪɫɬɢɟ, 
ɟɝɨ ɬɨɠɟ ɭɱɢɬɵɜɚɸɬ): 

 ℎˍ˓ = √ ఈொ˓మሺ஻+∑ ఋ˄ሻమ௚య ,                                                                                                 ሺ͸.Ͷ͸ሻ  

 
ɝɞɟ    ߙ = ͳ,ͳ – ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ; ߜ˄ = ݊ − ͳ = ʹ − ͳ = ͳ– ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɛɵɱɤɨɜ. 
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ℎˍ˓ = √ଵ,ଵ∙ଵହଶହ,ଷସమሺଶ଼+𝟑ሻమ∙ଽ,଼ଵయ = ͸,Ͷ͹ ˏ.  
                                                             
ȼɵɱɢɫɥɹɟɦ ɨɬɧɨɲɟɧɢɟ: 
 𝜉 బ் = బ்ℎˍ˓ = ଶଵ଺,ସ଻ = ͵,ʹͶ.                                                                                        ሺ͸.Ͷ͹ሻ   
 
Ɉɩɪɟɞɟɥɹɟɦ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ φ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɥɢɧɵ 

ɫɥɢɜɧɨɣ. 
ɉɪɢɧɢɦɚɟɦ ɞɥɹ ɩɥɨɬɢɧɵ ɜɵɫɨɬɨɣ ɦɟɧɶɲɟ 40 ɦ - ɛɨɥɶɲɭɸ ɞɥɢɧɭ ɫɥɢɜɧɨɣ 

ɝɪɚɧɢ: φ = 0,95. 
ɋɨɩɪɹɠёɧɧɵɟ ɝɥɭɛɢɧɵ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɢ ɞɪɭɝɢɦ ɫɩɨɫɨɛɨɦ, ɢɫɩɨɥɶɡɭɹ 

ɫɥɟɞɭɸɳɢɟ ɮɨɪɦɭɥɵ: 
 ℎ௖′ = ௤೎𝜑√ଶ௚(஼˅+ுబ−ℎ೎′ ) .                                                                                             ሺ͸.Ͷͺሻ    

 
ȼ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɡɧɚɱɟɧɢɟ  ℎ௖′  ɜ ɡɧɚɦɟɧɚɬɟɥɟ ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɵɦ 

ɧɭɥɸ:  ℎ௖′ = ௤೎𝜑√ଶ௚( బ்−ℎ೎′ ) = ସଽ,ଶ଴,ଽହ√ଶ∙ଽ,଼ଵ∙ሺଶଵ−଴ሻ = ʹ,ͷͷ ˏ,                                              ሺ͸.Ͷͻሻ    
 
ɝɞɟ   ݍ௖ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ: 
௖ݍ  = ொ˓˃˔˚஻+ሺ௡−ଵሻ∙ఋ˄ = ଵହଶହ,ଷସଶ଼+ሺଶ−ଵሻ∙𝟑 = Ͷͻ,ʹ ˏଷ/˔ ∙ ˏ.                                                ሺ͸.ͷͲሻ  

 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɜ ɡɧɚɦɟɧɚɬɟɥɟ ɩɨɞɫɬɚɜɥɹɸɬ ɧɚɣɞɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ℎ௖′ : 
 ℎ௖′ = ସଽ,ଶ଴,ଽହ√ଶ∙ଽ,଼ଵ∙ሺଶଵ−ଶ,ହହሻ = ʹ,͹ʹ ɦ.                                                                     ሺ͸.ͷͳሻ 
 
Ɋɚɫɫɱɢɬɵɜɚɸɬ ℎ௖′′: 
 ℎ௖′′ = ℎ೎′ଶ [√ͳ + ͺ ቀℎˍ˓ℎ೎′ ቁଷ − ͳ] = ଶ,଻ଶଶ [√ͳ + ͺ ቀ଺,ସ଻ଶ,଻ଶቁଷ − ͳ] = ͳʹ,ͺʹ ˏ.      ሺ͸.ͷʹሻ  
 ℎ௖′′ = 12,82 ɦ > hɇȻ = 9,43 ɦ  – ɜ ɇȻ ɨɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ.  
Ɉɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɡɚ  ɩɥɨɬɢɧɨɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 
Ɍɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ ȼ.Ⱦ. Ⱦɨɦɛɪɨɜɫɤɨɝɨ: 
ʑߜ  = Ͳ,ͳͷ ∙ ௖ݒ ∙ √ℎ௖′ = Ͳ,ͳͷ ∙ ͳͺ,Ͳ͹ ∙ √ʹ,͹ʹ = Ͷ,Ͷ͹ ɦ,                                ሺ͸.ͷ͵ሻ 



84 
 

 

ɝɞɟ     ݒ௖ = ொˏ˃ˍ˔.˓˃˔˚ˑ˔ːℎ೎′ ∙ሺ஻+ఋ𝐵∙ሺ௡−ଵሻሻ = ଵହଶହ,ଷସଶ,଻ଶሺଶ଼+ଷሺଶ−ଵሻሻ = ͳͺ,Ͳ͹ ˏ̝ .                                            ሺ͸.ͷͶሻ 

 
ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɩɥɢɬɵ ɜɨɞɨɛɨɹ 4,5 ɦ; 
Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ = 104 - 4,5 = 99,50; 
Ⱦɥɢɧɚ ɜɨɞɨɛɨɹ ɩɪɢ ɧɚɥɢɱɢɢ ɜ ɧɟɦ ɝɚɫɢɬɟɥɟɣ: 
 ݈஻ = Ͳ,ͺͷ ∙ ݈˒˓ = Ͳ,ͺͷ ∙ ͷͶ,ͳʹ = Ͷ͵,ʹͻɦ,                                                        ሺ͸.ͷͷሻ 
 

ɝɞɟ     ݈˒˓ = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ℎ௖′′ − ℎ௖′ ሻ =  ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͳʹ,ͺʹ − ʹ,͹ʹሻ = ͷͶ,ͳʹ ˏ.         ሺ͸.ͷ͸ሻ 
 

6.3.3 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ. 
 
ȼɵɫɨɬɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ: 
 ℎ௖˕ = 𝜎ℎ௖′′ − ˕˔ܪ = ͳ,ͳ ∙ ͳʹ,ͺʹ − ͻ,͵Ͷ = Ͷ,͹͸ ɦ,                                          ሺ͸.ͷ͹ሻ 
 

ɝɞɟ     ܪ˔˕ = ሺ ௤೎௠√ଶ௚ሻଶ/ଷ − ఈ௤೎మଶ௚(𝜎∙ℎ೎′′) = ቀ ସଽ,ଶ଴,ଷହ∙ସ,ସଷቁమయ − ଵ,ଵ∙ସଽ,ଶమଶ∙ଽ,଼ଵሺଵ,ଵ∙ଵଶ,଼ଶሻ = ͻ,͵Ͷ ˏ.      ሺ͸.ͷͺሻ 
 ଴ܶ = ℎ˔˕+ܪ˔˕ = Ͷ,͹͸ + ͻ,͵Ͷ = ͳͶ,ͳ ɦ.                                                           ሺ͸.ͷͻሻ 
 
ɋɨɩɪɹɠɟɧɢɟ ɝɥɭɛɢɧɵ: 
 ℎ௖′ = ௤೎𝜑√ଶ௚(஼˅+ுబ−ℎ೎′ ) .                                                                                             ሺ͸.͸Ͳሻ    
 
ȼ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɡɧɚɱɟɧɢɟ  ℎ௖′  ɜ ɡɧɚɦɟɧɚɬɟɥɟ ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɵɦ 

ɧɭɥɸ.  
 ℎ௖′ = ௤೎𝜑√ଶ௚( బ்−ℎ೎′ ) = ସଽ,ଶ଴,ଽହ√ଶ∙ଽ,଼ଵ∙ሺଵସ,ଵ−଴ሻ = ͵,ͳͳ ˏ.                                            ሺ͸.͸ͳሻ    
 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɩɨɞɫɬɚɜɥɹɸɬ ɧɚɣɞɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ℎ௖′ : 
 ℎ௖′ = ସଽ,ଶ଴,ଽହ√ଶ∙ଽ,଼ଵ∙ሺଵସ,ଵ−ଷ,ଵଵሻ = ͵,ͷ͵ ɦ.                                                                   ሺ͸.͸ʹሻ    
 
Ɋɚɫɫɱɢɬɵɜɚɸɬ ℎ௖′′: 
 ℎ௖′′ = ℎ೎′ଶ [√ͳ + ͺ ቀℎˍ˓ℎ೎′ ቁଷ − ͳ] = ଷ,ହଷଶ [√ͳ + ͺ ቀ଺,ସ଻ଷ,ହଷቁଷ − ͳ] = ͳͲ,͹͸ ˏ.      ሺ͸.͸͵ሻ  
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ℎ௖′′ = 10,76 ɦ > hɇȻ = 9,43 ɦ  – ɜ ɇȻ ɨɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ.  
ɉɪɵɠɨɤ ɡɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ ɧɟ ɡɚɬɨɩɥɟɧ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɚ ɫɬɟɧɤɨɣ 

ɬɪɟɛɭɟɬɫɹ ɝɚɫɢɬɟɥɶ ɷɧɟɪɝɢɢ. 
 

6.3.4 Ɋɚɫɱɟɬ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ. 
 

ɉɪɢɧɢɦɚɟɦ ɝɥɭɛɢɧɭ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɤɨɥɨɞɰɚ d1= 3,82 ɦ, ɚ ɜɵɫɨɬɭ 
ɫɬɟɧɤɢ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

 
hɫɬ = d ɤɨɥ - d1 = 4,81 – 3,82 = 0,99 ɦ.                                                           (6.64) 
 
Ɉɩɪɟɞɟɥɹɟɦ ɮɨɪɦɭ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ ɡɚ ɫɬɟɧɤɨɣ, ɩɪɢɧɢɦɚɹ ɩɨɥɧɭɸ 

ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɩɟɪɟɞ ɫɬɟɧɤɨɣ ɪɚɜɧɨɣ   T0 = hɫɬ + ɇɫɬ.  
Ⱦɥɹ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ 

ɡɚ ɜɨɞɨɫɥɢɜɨɦ ɩɪɢ ɧɨɜɨɦ ɡɧɚɱɟɧɢɢ: 
 ℎ௖′ = ௤೎𝜑√ଶ௚( బ்−ℎ೎′ ) = ସଽ,ଶ଴,ଽହ√ଶ∙ଽ,଼ଵሺଶସ,଼ଶ−଴ሻ = ʹ,͵Ͷ ɦ.                                       (6.65) 

 ℎ௖′ = ௤೎𝜑√ଶ௚( బ்−ℎ೎′ ) = ସଽ,ଶ଴,ଽହ√ଶ∙ଽ,଼ଵሺଶସ,଼ଶ−ଶ,ଷସሻ = ʹ,Ͷ͹ ɦ.                                         (6.66)              

 ℎ௖′′ = ℎ೎′ଶ [√ͳ + ͺ(ℎˍ˓/ℎ௖′ )ଷ − ͳ] = ଶ,ସ଻ଶ [√ͳ + ͺሺ͸,Ͷ͹/ʹ,Ͷ͹ሻଷ − ͳ] =  = ͳ͵,͸ͷ ɦ.                                                                                                        (6.67)          
 
ɇɚɩɨɪ ɧɚ ɫɬɟɧɤɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ ɪɚɫɫɱɢɬɵɜɚɸɬ 

ɩɨ ɮɨɪɦɭɥɟ: 
˕˔ܪ  = ( ௤˔௠√ଶ௚)ଶ/ଷ − ∝௤˔మଶ௚(𝜎ℎ೎′′)మ =  ቀ ସଽ,ଶ଴,ଷହ∙ସ,ସଷቁమయ − ଵ,ଵ∙ସଽ,ଶమଶ∙ଽ,଼ଵሺଵ,ଵ∙ଵଷ,଺ହሻమ = ͻ,Ͷʹ ˏ.   (6.68) 

 
ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɩɟɪɟɞ ɫɬɟɧɤɨɣ ɫɨɫɬɚɜɥɹɟɬ: 
 
Ɍ0 = 0,99 + 9,42 = 10,41 ɦ.                                                                           (6.69) 
 
Ɋɚɫɫɱɢɬɵɜɚɸɬ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ ɡɚ ɫɬɟɧɤɨɣ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ 

ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ. 
ȼ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɩɪɢɧɢɦɚɹ ɡɧɚɱɟɧɢɟ  ℎ௖′  ɜ ɡɧɚɦɟɧɚɬɟɥɟ ɪɚɜɧɵɦ 

ɧɭɥɸ: 
 

 ℎ௖′ = ସଽ,ଶ଴,ଽହ√ଶ∙ଽ,଼ଵሺଵ଴,ସଵ−଴ሻ = ͵,͸ʹ ɦ.                                                                 (6.70)              
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ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɩɨɞɫɬɚɜɥɹɸɬ ɧɚɣɞɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ℎ௖′ : 
 ℎ௖′ = ସଽ,ଶ଴,ଽହ√ଶ∙ଽ,଼ଵሺଵ଴,ସଵ−ଷ,଺ଶሻ = Ͷ,Ͷͺ ɦ.                                                                 (6.71)          

 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɪɚɡɧɢɰɚ ɜ ɞɜɭɯ ɡɧɚɱɟɧɢɹɯ ℎ௖′  ɡɧɚɱɢɬɟɥɶɧɚɹ, ɜɵɩɨɥɧɹɸɬ 

ɬɪɟɬɶɟ ɩɪɢɛɥɢɠɟɧɢɟ: 
 ℎ௖′ = ସଽ,ଶ଴,ଽହ√ଶ∙ଽ,଼ଵሺଵ଴,ସଵ−ସ,ସ଼ሻ = Ͷ,ͺ ɦ.                                                                (6.72)          

 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɡɧɚɱɟɧɢɹɦɢ ℎ௖′  ɜɨ ɜɬɨɪɨɦ ɢ ɬɪɟɬɶɟɦ 

ɩɪɢɛɥɢɠɟɧɢɢ ɫɨɫɬɚɜɥɹɟɬ (4,48 – 4,8)/4,48 = 0,07, ɬ.ɟ. ɦɟɧɟɟ 5%.  
Ɋɚɫɫɱɢɬɵɜɚɸɬ ℎ௖′′ 
 ℎ௖′′ = ℎ೎′ଶ [√ͳ + ͺ ቀℎˍ˓ℎ೎′ ቁଷ − ͳ] = ସ,ଶ଼ [√ͳ + ͺ ቀ଺,ସ଻ସ,଼ ቁଷ − ͳ] =  = ͺ,ͷ ˏ.                                                                                                               (6.73)          
 ℎ௖′′ = 8,5 ɦ< hɇȻ = 9,4 ɦ  – ɜ ɇȻ ɡɚɬɨɩɥɟɧɧɵɣ ɩɪɵɠɨɤ.  
Ⱥɧɚɥɢɡɢɪɭɹ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɦɨɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ 

ɪɚɫɫɦɨɬɪɟɧɧɨɦ ɩɪɢɦɟɪɟ ɧɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɜɚɪɢɚɧɬ ɫ 
ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɜɨɞɨɛɨɣɧɵɦ ɤɨɥɨɞɰɟɦ ɝɥɭɛɢɧɨɣ 3,82 ɦ ɢ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ 
ɜɵɫɨɬɨɣ 0,99 ɦ. Ɉɬɦɟɬɤɚ ɩɨɥɚ ɜɨɞɨɛɨɹ 100,18. 
 

6.4 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 
 

6.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
 
Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ 

ɫɨɨɪɭɠɟɧɢɹ ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɫɧɨɜɚɧɢɸ. ɇɚɢɛɨɥɟɟ 
ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ ɦɢɧɢɦɚɥɶɧɭɸ 
ɲɢɪɢɧɭ ɩɨɧɢɡɭ, ɱɬɨ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 6.3. 

ɇɨ ɩɪɢ ɫɜɨɟɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 
ɭɫɥɨɜɢɹɦ: 

1) ɨɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ; 
2) ɭɫɬɨɣɱɢɜɨɫɬɶ ɬɟɥɚ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 
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Ɋɢɫɭɧɨɤ 6.3 – ɋɯɟɦɚ ɬɪɟɭɝɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ 

 
Ȼɟɬɨɧ ɫɥɚɛɨ ɫɨɩɪɨɬɢɜɥɹɟɬɫɹ ɪɚɫɬɹɠɟɧɢɸ, ɜ ɧёɦ ɧɟɞɨɩɭɫɬɢɦɨ ɩɨɹɜɥɟɧɢɟ 

ɬɪɟɳɢɧ ɫ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɹɜɥɟɧɢɸ ɨɩɚɫɧɨɣ ɮɢɥɶɬɪɚɰɢɢ 
ɫɨ ɜɫɟɦɢ ɜɵɬɟɤɚɸɳɢɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɡ ɭɫɥɨɜɢɹ ɧɟɞɨɩɭɳɟɧɢɹ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ, 
ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɨ ɨɫɧɨɜɚɧɢɸ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɚɤ: 
˒ܤ  = Ͳ,͹ ∗ ℎ˒ˎ.                                                                                                        ሺ͸.͹Ͷሻ  

 
ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ ℎ ɪɚɜɧɚ: 
 ℎ˒ˎ = ∇ʜʞʢ − ∇ʞʝʓ = ͳʹͷ − ͻͻ,ͷͷ = ʹͷ,Ͷͷ ˏ.                                       ሺ͸.͹ͷሻ  
˒ܤ  = Ͳ,͹ ∗ ℎ˒ˎ = Ͳ,͹ ∗ ʹͷ,Ͷͷ = ͳ͹,ͺͷ ɦ.                                                        ሺ͸.͹͸ሻ 
 
ɉɪɢɧɢɦɚɟɦ ܤ˒ = ʹͲˏ. 

 
6.4.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɲɜɚɦɢ 

 
ȼ ɩɥɨɬɢɧɚɯ ɧɚ ɠɟɫɬɤɢɯ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɭɫɬɪɨɣɫɬɜɨ ɷɬɢɯ ɲɜɨɜ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɜɨɛɨɞɧɨɟ ɪɚɡɜɢɬɢɟ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɢ ɭɫɚɞɨɱɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɢ 
ɩɨɷɬɨɦɭ ɨɧɢ ɧɚɡɵɜɚɸɬɫɹ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɭɫɚɞɨɱɧɵɦɢ. ɗɬɢ ɲɜɵ, ɤɚɤ ɩɪɚɜɢɥɨ, 
ɪɚɫɩɨɥɚɝɚɸɬ ɧɚ ɪɚɜɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ ɩɨ ɞɥɢɧɟ ɩɥɨɬɢɧɵ, ɡɚɜɢɫɹɳɢɯ ɨɬ 
ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɢ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɩɥɨɬɢɧɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. Ɋɚɫɩɨɥɨɠɟɧɢɟ ɲɜɨɜ ɭɜɹɡɵɜɚɟɬɫɹ ɫɨ ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɢ 
ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɨɬɜɟɪɫɬɢɣ ɜ ɩɥɨɬɢɧɟ, ɚ ɬɚɤɠɟ ɫ ɪɚɡɪɟɡɤɨɣ ɧɚ ɛɥɨɤɢ 
ɛɟɬɨɧɢɪɨɜɚɧɢɹ.  

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

˔˄ܤ  = ܾ + ʐߜ = ͳͶ + ͵ = ͳ͹ ˏ,                                                                         ሺ͸.͹͹ሻ  
 

ɝɞɟ b–ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ; ߜʐ – ɬɨɥɳɢɧɚ ɛɵɤɚ. 
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ɒɢɪɢɧɭ ɩɨɫɬɨɹɧɧɵɯ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɭɫɚɞɨɱɧɵɯ ɲɜɨɜ 
ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 5 ɫɦ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɢ 1 ɫɦ ɜ ɩɪɟɞɟɥɚɯ ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ. 
 

6.4.3 Ȼɵɤɢ 
 
Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɜ ɩɥɚɧɟ ɮɨɪɦɭ.  
ɉɚɡɵ ɪɚɛɨɱɢɯ ɡɚɬɜɨɪɨɜ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɥɢɧɢɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ, ɛɵɤɢ 

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

ȼ ɛɵɤɚɯ ɭɫɬɪɨɟɧɵ ɩɚɡɵ ɞɥɹ ɪɚɛɨɱɢɯ ɢ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ, ɩɨɞ 
ɡɚɳɢɬɨɣ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɹɸɬɫɹ ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ (ɪɢɫɭɧɨɤ 6.4). 

М Nddо

m

a c

1 2

 

Ɋɢɫɭɧɨɤ 6.4 - ɋɯɟɦɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ɜ ɩɥɚɧɟ 
 

Ɂɚɬɜɨɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, ɩɨɤɪɵɬɭɸ ɫ 
ɜɟɪɯɨɜɨɣ ɫɬɨɪɨɧɵ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɣ ɨɛɲɢɜɤɨɣ, ɜɵɩɨɥɧɟɧɧɨɣ ɢɡ ɥɢɫɬɨɜɨɣ, 
ɫɬɚɥɢ. ɇɟɫɭɳɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɚɥɨɱɧɭɸ ɤɥɟɬɤɭ ɢɡ ɪɢɝɟɥɟɣ ɢ 
ɫɬɨɟɤ.  

Ɍɨɥɳɢɧɚ ɛɵɤɚ 3 ɦ. 
Ƚɥɭɛɢɧɚ ɢ ɲɢɪɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ ɫɨɫɬɚɜɥɹɟɬ - 0,7ɯ2,0 ɦ.  
Ƚɥɭɛɢɧɚ ɢ ɲɢɪɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ – 0,5ɯ1,0 ɦ.  
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɡɚɬɜɨɪɚɦɢ ɩɪɢɧɢɦɚɟɦ 1 ɦ, ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ 

ɭɞɨɛɧɵɯ ɭɫɥɨɜɢɣ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɧɚ ɪɚɛɨɱɟɦ ɡɚɬɜɨɪɟ. 
 

6.4.4 Ɋɚɡɞɟɥɶɧɵɣ ɭɫɬɨɣ. 
 

ɇɚ Ɇɨɬɵɝɢɧɫɤɨɣ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɬɪɢ ɭɫɬɨɹ. 
ɉɟɪɜɵɣ ɪɚɡɞɟɥɶɧɵɣ ɭɫɬɨɣ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɦɟɠɞɭ ɜɨɞɨɫɥɢɜɨɦ ɢ ɡɞɚɧɢɟɦ 

Ƚɗɋ. Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɞɥɢɧɚ ɭɫɬɨɹ ɩɪɢɧɢɦɚɟɬɫɹ 160 ɦ, ɲɢɪɢɧɚ 2 ɦ. ȼɬɨɪɨɣ ɢ 
ɬɪɟɬɢɣ ɪɚɡɞɟɥɶɧɵɟ ɭɫɬɨɢ ɨɬɞɟɥɹɸɬ ɜɨɞɨɫɥɢɜ ɢ ɡɞɚɧɢɟ Ƚɗɋ ɨɬ ɝɥɭɯɨɣ ɝɪɭɧɬɨɜɨɣ 
ɩɥɨɬɢɧɵ. 
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6.4.5 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ 
 

ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɭɫɬɪɨɣɫɬɜɨ 
ɞɪɟɧɚɠɚ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ, ɢɦɟɸɳɢɯ ɜɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ. 
Ⱦɢɚɦɟɬɪ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɦ 20 ɫɦ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ 
ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɧɚɡɧɚɱɚɟɦ ˃ˇ˓ = ʹɦ.  

ɉɪɢ ɷɬɨɦ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ:  
 ˃ˇ˓ ൒ ு೏௬೙ூˍ˓.˕ ,                                                                                                   (6.78)  

 
ɝɞɟ    21 = ݀ܪ ɦ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ; 1,15 = ݊ߛ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ; ܫɤɪ.ɬ = 25 – ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ.  

 ʹ ൒ ʹͳ ∙ ͳ,ͳͷʹͷ . 
 
2 ≥ 0,96. 
 
ɉɪɢɧɢɦɚɟɦ ˃ˇ˓ = ʹˏ. 

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

ɩɟɲɟɯɨɞɧɨɣ ɞɨɪɨɠɤɢ ɢ ɦɟɫɬɨ ɞɥɹ ɤɨɡɥɨɜɨɝɨ ɤɪɚɧɚ, ɲɢɪɢɧɚ ɩɟɲɟɯɨɞɧɨɣ ɞɨɪɨɠɤɢ 
– 2 ɦ, ɲɢɪɢɧɚ ɩɭɬɟɣ ɤɨɡɥɨɜɨɝɨ ɤɪɚɧɚ – 6 ɦ. Ȼɟɡɨɩɚɫɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 
ɤɨɡɥɨɜɵɦ ɤɪɚɧɨɦ ɢ ɩɟɲɟɯɨɞɧɨɣ ɞɨɪɨɝɨɣ ɩɪɢɧɢɦɚɟɬɫɹ 1 ɦ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 
ɩɭɬɹɦɢ ɤɨɡɥɨɜɨɝɨ ɤɪɚɧɚ ɢ ɜɟɪɯɨɜɨɣ ɝɪɚɧɶɸ ɛɵɤɚ ɩɪɢɧɢɦɚɟɬɫɹ 1 ɦ. Ⱥɜɬɨɞɨɪɨɝɚ 
4ɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɲɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 14 ɦ. 
 

6.4.7 Ƚɚɥɟɪɟɢ ɢ ɞɪɟɧɚɠ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 

ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ ɝɚɥɟɪɟɢ. ɉɨ 
ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ ɪɚɫɩɨɥɚɝɚɟɦ ɱɟɪɟɡ 7 ɦ. Ɉɞɧɭ ɢɡ ɩɪɨɞɨɥɶɧɵɯ 
ɝɚɥɟɪɟɣ ɩɪɨɟɤɬɢɪɭɟɦ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɦɨɬɟɱɧɨɝɨ ɨɬɜɨɞɚ ɜɨɞɵ ɢɡ ɜɫɟɣ ɜɵɲɟɥɟɠɚɳɟɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ. 
Ɋɚɡɦɟɪɵ ɝɚɥɟɪɟɣ, ɭɫɬɪɚɢɜɚɟɦɵɯ ɞɥɹ ɰɟɦɟɧɬɚɰɢɢ ɨɫɧɨɜɚɧɢɹ ɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɲɜɨɜ 
ɩɥɨɬɢɧɵ, ɫɨɡɞɚɧɢɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɞɪɟɧɚɠɚ, ɩɪɢɧɹɬɶ 
ɦɢɧɢɦɚɥɶɧɵɦɢ, ɧɨ ɩɪɢ ɷɬɨɦ ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɩɪɨɜɨɡ ɢ ɪɚɛɨɬɭ ɛɭɪɨɜɨɝɨ, 
ɰɟɦɟɧɬɚɰɢɨɧɧɨɝɨ ɢ ɞɪɭɝɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɨɷɬɨɦɭ ɭɫɬɪɚɢɜɚɟɦ ɝɚɥɟɪɟɸ 
ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɧɭɸ ɝɚɥɟɪɟɸ, ɢɯ ɪɚɡɦɟɪɵ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ 
ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɪɢɧɢɦɚɟɦ ɫ ɭɱɟɬɨɦ ɪɚɛɨɬɚɸɳɟɣ ɬɟɯɧɢɤɢ 2ɯ2,5ɦ. Ƚɚɛɚɪɢɬɵ ɞɥɹ 
ɫɦɨɬɪɨɜɵɯ ɝɚɥɟɪɟɣ ɩɪɢɧɢɦɚɟɦ 2ɯ2,5. ɇɚ ɨɬɦɟɬɤɚɯ 104,00 ɢ 112,50. 
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Ɍɚɤ ɠɟ ɜ ɩɥɨɬɢɧɟ ɢɦɟɸɬɫɹ ɝɚɥɟɪɟɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɞɥɹ ɫɛɨɪɚ ɢ ɨɬɜɨɞɚ 
ɜɨɞɵ, ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ ɢ ɭɩɥɨɬɧɟɧɢɹ ɲɜɨɜ, ɪɚɡɦɟɳɟɧɢɹ ɄɂȺ 
ɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɤɨɦɦɭɧɢɤɚɰɢɣ. 
 

6.4.8 Ɋɚɫɱɟɬ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ  
 
ɇɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɤɚɤ ɩɪɚɜɢɥɨ ɭɫɬɪɚɢɜɚɸɬɫɹ ɬɨɥɶɤɨ ɜɟɪɬɢɤɚɥɶɧɵɟ 

ɞɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ: ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ ɢ ɞɪɟɧɚɠ.  
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 ݈ˊ = ሺͲ,ͳͲ ÷ Ͳ,ʹͷሻ ∙ ˒ܤ = ሺͲ,ͳͲ ÷ Ͳ,ʹͷሻ ∙ ʹͲ = ʹ ÷ ͷ ˏ,                            ሺ͸.͹ͻሻ  
 

ɝɞɟ    ܤ˒ - ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
ɉɪɢɧɢɦɚɟɬɫɹ ݈ˊ = ʹ ˏ. 
Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 ℎˊ˃˅ = Ͳ,͸ ∙ ௠௔௫ܪ = Ͳ,͸ ⋅ ͳͻ,͸ = ͳͳ,͹͸ ˏ,                                                      ሺ͸.ͺͲሻ  
௠௔௫ܪ    ˈˇˆ  − ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ. 
Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɯ ɞɨɩɭɫɬɢɦɨɝɨ 

ɝɪɚɞɢɟɧɬɚ ɮɢɥɶɬɪɚɰɢɢ ɱɟɪɟɡ ɡɚɜɟɫɭ: 
ˊߜ  ൒ ∆ு∙ఊ೙௃೎ೝ.೘ ,                                                                                                                ሺ͸.ͺͳሻ 
 

ɝɞɟ   ∆ܪ −ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɟ; ܬ௖௥.௠ − ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ሺܬ௖௥.௠ = ͳͷሻ. 
ܪ∆  = ௠௔௫ܪ − Ͳ,Ͷ ∙ ௠௔௫ܪ .                                                                                    ሺ͸.ͺʹሻ  
ܪ∆  = ͳͻ,͸ − Ͳ,Ͷ ∙ ͳͻ,͸ = ͳͳ,͹͸ ˏ.  
ˊߜ  ൒ ଵଵ,଻଺⋅ଵ,ଵହଵହ   

ˊߜ  ൒ Ͳ,ͻ ˏ,     ˒˓ˋːˋˏ˃ˈ˕˔я ͳ ˏ.     
 
Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɪɚɜɧɚ: 
 ℎˇ˓ = Ͳ,͸ ∙ ℎˊ˃˅ = Ͳ,͸ ⋅ ͳͳ,͹͸ = ͹,ͳ ˏ.                                                            ሺ͸.ͺ͵ሻ  
 
Ⱦɥɹ ɨɬɜɨɞɚ ɮɢɥɶɬɪɭɸɳɟɣɫɹ ɜɨɞɵ ɢ ɫɧɢɠɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 

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

ɞɢɚɦɟɬɪɨɦ 200 ɦɦ ɫ ɲɚɝɨɦ 3 ɦ. 
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Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɞɪɟɧɚɠɧɵɦɢ ɢ ɰɟɦɟɧɬɚɰɢɨɧɧɵɦɢ ɫɤɜɚɠɢɧɚɦɢ 4 ɦ. 
ɑɟɪɟɡ ɞɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ ɮɢɥɶɬɪɭɸɳɭɸɫɹ ɜɨɞɭ ɜɵɜɨɞɹɬ ɜ 

ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɢɥɢ ɞɪɟɧɚɠɧɭɸ ɝɚɥɟɪɟɸ, ɚ ɨɬɜɨɞ ɜɨɞɵ ɜ ɇȻ ɨɫɭɳɟɫɬɜɥɹɸɬ 
ɫɚɦɨɬɟɤɨɦ ɢɥɢ ɧɚɫɨɫɚɦɢ. 
 

6.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
 

ɇɚɝɪɭɡɤɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɪɢ ∇ɇɉɍ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ ɢ ɦɢɧɢɦɚɥɶɧɵɣ 
ɭɪɨɜɟɧɶ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ.  

ɇɚɝɪɭɡɤɢ ɫɨɛɢɪɚɸɬ ɧɚ ɨɞɧɭ ɫɟɤɰɢɸ, ɚ ɩɪɢ ɫɩɥɨɲɧɨɦ ɩɨɩɟɪɟɱɧɨɦ ɫɟɱɟɧɢɢ 
ɩɥɨɬɢɧɵ ɧɚɝɪɭɡɤɢ ɫɨɛɢɪɚɸɬ ɧɚ 1 ɩ. ɦ. ɞɥɢɧɵ ɫɨɨɪɭɠɟɧɢɹ. 
 

6.5.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 
 

ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad: 
 ܵ˒ˎ = ʹͶͷ ˏଶ, ܵ˄ = ͶͶͷ ˏଶ. ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ 

ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ˎ˒ܩ  = ௌ˒ˎ∙௕∙௚∙ఊ˄௕+ఋ˄ =   ଶସହ∙ଵସ∙ଽ,଼ଵ∙ଶସ଴଴ଵସ+ଷ = Ͷ͹ͷͲ ˍʜ/ˏ,                                           ሺ͸.ͺͶሻ  

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

ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɟɦ ɠɟ ɫɩɨɫɨɛɨɦ: 
˄ܩ  = ௌ˄∙ఋ˄∙௚∙ఊ˄௕+ఋ˄ = ସସହ∙ଷ∙ଽ,଼ଵ∙ଶସ଴଴ଵସ+ଷ = ͳͺͶͻ ˍʜ/ˏ,                                                ሺ͸.ͺͷሻ  
 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂ଵ,ହ ∙ ݃ =  Ͳ,Ͳͷͷ ∙ ͳ͹ͷଵ,ହ ∙ ͻ,ͺͳ = ͳʹͶͻ ˍʜ,                          ሺ͸.ͺ͸ሻ  
 

ɝɞɟ     ݂  – ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
 ݂ = ሺ∇ʣʞʢ − ∇ʒʑ + Ͳ,ͷሻ ∙ ܾ = ሺͳʹͺ − ͳͳ͸ + Ͳ,ͷሻ ∙ ͳͶ = ͳ͹ͷ   ˏଶ,     ሺ͸.ͺ͹ሻ  
 
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩɨɝɨɧɧɨɦɭ ɦɟɬɪɭ: 
ˊݍ  = ொˊ௕+ఋ˄ = ଵଶସଽଵସ+ଷ = ͹͵ ˍʜ.                                                                                  ሺ͸.ͺͺሻ  

 
 
 
 



92 
 

6.5.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 

ɗɩɸɪɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɩɪɢɧɢɦɚɟɦ ɩɨ ɬɪɟɭɝɨɥɶɧɢɤɭ. 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫ 
ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ. 

 ʑܶʐ = ఊʑ∙ுʑమ∙௚ଶ = ଵ଴଴଴∙ଶହ,ହమ∙ଽ,଼ଵଶ = ͵ͳͺͻ,Ͷͺ ˍʜ,                                                  ሺ͸.ͺͻሻ  
 

ɝɞɟ    ܪʑ – ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ: 
ʑܪ  = ∇ʜʞʢ − ∇˒ˑˇ = ͳʹͷ − ͻͻ,ͷ = ʹͷ,ͷ ˏ,                                               ሺ͸.ͻͲሻ  
 
ɋ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ʜܶʐ = ఊʑ∙ுʜమ∙௚ଶ = ଵ଴଴଴∙ହ,ଽమ∙ଽ,଼ଵଶ = ͳ͹Ͳ,͹Ͷ ˍʜ,                                                      ሺ͸.ͻͳሻ  
 

ɝɞɟ    ܪʜ – ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ʜܪ  = ∇ʜʐ௠𝑖௡ − ∇˒ˑˇ = ͳͲͷ,Ͷ − ͻͻ,ͷ = ͷ,ͻ ˏ.                                          ሺ͸.ͻʹሻ  

 
6.5.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 

 
ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ: 
 ܹ˅ ˊ = ʜܪ ∙ ˇˑ˒ܤ ∙ ʑߛ = ͷ,ͻ ∙ ʹͲ ∙ ͳͲ = ͳͳͺͲ ˍʜ,                                           ሺ͸.ͻ͵ሻ  
 

ɝɞɟ    ܪʜ – ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ; ܤ˒ˑˇ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ. 
 
6.5.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 

ௗܪ  = ∇ʜʞʢ − ∇ʜʐ௠𝑖௡ = ͳʹͷ − ͳͲͷ,Ͷ = ͳͻ,͸ ˏ.                                        ሺ͸.ͻ4ሻ  
௔௦ܪ  = Ͳ,Ͷܪௗ = Ͳ,Ͷ ∙ ͳͻ,͸ = ͹,ͺͶ ˏ.                                                                 ሺ͸.ͻͷሻ  

ௗ௥ܪ  = Ͳ,ʹܪௗ = Ͳ,ʹ ∙ ͳͻ,͸ = ͵,ͻʹ ˏ.                                                                 ሺ͸.ͻ͸ሻ  
 ˗ܹ = ܵˠ˒ ∙ ʑߛ = ʹͲͺ ∙ ͳͲ = ʹͲͺͲ ˍʜ.                                                              ሺ͸.ͻ͹ሻ  
 
ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫ 

ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɨɣ ɜ ɨɫɧɨɜɚɧɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.5 



93 
 

 
Ɋɢɫɭɧɨɤ 6.5 – ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 

 
6.5.5 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ: 
ː݌  = ːߛ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ − 𝜑ଶː ቁ,                                                                               ሺ͸.ͻͺሻ  
 

ɝɞɟ    ːߛ  – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; ℎː – ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, ℎː = ʹ ˏ; 𝜑ː – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ, 𝜑ː = ʹͲ; 
ː݌  = ͳͲ ∙ ʹ ∙ ଶ݃ݐ ቀͶͷ − ଶ଴ଶ ቁ = ͻ,ͺ ˍʜ/ˏଶ.                                                       ሺ͸.ͻͻሻ  
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1ɩ.ɦ: 
ːܧ  = ˓ː∙ℎːଶ = ଽ,଼∙ଶଶ = ͻ,ͺ ˍʜ.                                                                               ሺ͸.ͳͲͲሻ  
 
Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ȼȻ: 
ଵ݌  = ːߛ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ − 𝜑ˆ˓ଶ ቁ − ʹ ∙ ܿ ∙ ݃ݐ ቀͶͷ − 𝜑ˆ˓ଶ ቁ.                                 ሺ͸.ͳͲͳሻ  
ଵ݌  = ͳͲ ∙ ʹ ∙ ଶ݃ݐ ቀͶͷ − ଷହଶ ቁ − ʹ ∙ ͳͲͲ ∙ ݃ݐ ቀͶͷ − ଷହଶ ቁ = −ͻͻ ˍʜ/ˏଶ.  

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

ɧɚɧɨɫɨɜ ɢ ɜɟɫ ɝɪɭɧɬɚ, ɚɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ: 
ଶ݌  = ሺːߛ ∙ ℎː + γˆ˓ ∙ ℎˆ˓ሻ ∙ ଶ݃ݐ ቀͶͷ − 𝜑ˆ˓ଶ ቁ − ʹ ∙ ܿ ∙ ݃ݐ ቀͶͷ − 𝜑ˆ˓ଶ ቁ.         ሺ͸.ͳͲʹሻ  
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ଶ݌ = ሺͳͲ ∙ ʹ + ͳ͸,ͻ ∙ ʹሻ ∙ ଶ݃ݐ ቀͶͷ − ଷହଶ ቁ − ʹ ∙ ͳͲͲ ∙ ݃ݐ ቀͶͷ − ଷହଶ ቁ =   = −ͻͲ ˍʜ/ˏଶ,  
 

ɝɞɟ    γˆ˓ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 γˆ˓ = γˆ˓˔˖˘ − ሺͳ − nሻ ∙ γ˅ = ʹ͸ − ሺͳ − Ͳ,Ͳͻሻ ∙ ͳͲ = ͳ͸,ͻ ˍʜ/ˏଷ,          ሺ͸.ͳͲ͵ሻ  
 

ɝɞɟ    n – ɩɨɪɢɫɬɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ, n = Ͳ,Ͳͻ; 
c – ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬɚ, ɪɚɜɧɨɟ 100 ɤɉɚ. 
ɑɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɝɨ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 

ɩ.ɦ: 
 ʔ˃ = ௣భ+௣మଶ = −ଽଽ−ଽ଴ଶ = −ͻͶ ˍʜ.                                                                      ሺ͸.ͳͲͶሻ  
 
Ɍɚɤ ɤɚɤ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɬɪɢɰɚɬɟɥɶɧɨ, ɬɨ ɚɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 

ɧɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ ɫɨɨɪɭɠɟɧɢɟ ɨɬɫɭɬɫɬɜɭɟɬ. 
 
6.5.6 ȼɨɥɧɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 

ɭɩɪɨɳɟɧɧɨ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ. Ɇɨɠɟɜɢɬɢɧɨɜɚ: 
 ܹ˅ ˑˎː = ଵଶ ߛ˅ ∙ ℎଵ% ∙ (஛ౚ𝜋 + ℎబଶ ).                                                                          ሺ͸.ͳͲͷሻ   
 ܹ˅ ˑˎː = ଵଶ ∙ ͳͲ ∙ ͳ,ͷͻ ∙ ቀଵହ,଼𝜋 + ଴,ହଶ ቁ = Ͷʹ ˍʜ/ˏ,  
 

ɝɞɟ    ℎଵ% – ɜɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ℎଵ% = ͳ,ͷͻ ˏ; ɉୢ – ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ, ɉୢ = ͳͷ,ͺ ˏ. 
 ℎ଴ = 𝜋∙ℎభ%మ஛ౚ = 𝜋∙ଵ,ହଽమଵହ,଼ = Ͳ,ͷ ˏ.                                                                           ሺ͸.ͳͲ͸ሻ  
 
ɉɥɟɱɨ ɫɢɥɵ ܹ˅ ˑˎː ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ȼȻ: 
௖ݕ  = ஛ౚଶ𝜋 − ଷ଼ ℎଵ% = ଵହ,଼ଶ𝜋 − ଷ଼ ∙ ͳ,ͷͻ = ͳ,ͻʹ  ˏ.                                                 ሺ͸.ͳͲ͹ሻ  
 
6.6 Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 
6.6.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ 
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Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 
ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). 
Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɛɟɡ ɭɱёɬɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ ɨɰɟɧɤɢ 
ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɟɡɭɥɶɬɚɬɟ 
ɪɚɫɱɟɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ 
ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. 

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

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɟɬɨɜ ɫɨɫɬɚɜɥɹɟɬɫɹ ɬɚɛɥɢɰɚ 6.4., ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɧɵ ɜɫɟ 
ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. 

 
Ɍɚɛɥɢɰɚ 6.4 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɢ ߛ௙ ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

ɋɢɥɚ, ɤɇ 
ɋɢɥɚ ߛ௙, 

ɤɇ 
ɉɥɟɱɨ, ɦ 

Ɇɨɦɟɧɬ, 
ɤɇ∙ɦ ʑܶʐ 1  3189,48 3251 8,5 27635,6 ʜܶʐ 1  170,74 174,1 -2 -348,1 0,95 ˎ˒ܩ  4750 4600 -2,8 -12880,7 0,95 ˄ܩ  1849 1790,5 -6,5 -11638,1 ܹ˅ ˊ 1  1180 1180 0 0,0 ˗ܹ 1  2080 2080 2,05 4264,0 ʔː 1,2  9,8 11,8 5,17 60,8 ܹ˅ ˑˎː 1  42,0 42,0 23,38 982,0 0,9 ˊݍ  73 66,1 -6,8 -449,7 

 ∑ ܯ = ͹ͷ͹͵  ˍʜ ∙ ˏ.  
 ∑ ܰ = ˎ˒ܩ + ˄ܩ + ˊݍ − ܹ˅ ˊ − ˗ܹ.                                                                  ሺ͸.ͳͲͺሻ 
 ∑ ܰ = ͵Ͳ͹ͷ ˍʜ.  
  
Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௬௨ = − ே஻˒ + ଺ ∑ ெ஻మ˒ = − ଷ଴଻ହଶ଴ + ଺∙଻ହ଻ଷଶ଴మ = −ͶͲ,ʹ ˍʞ˃,                                    ሺ͸.ͳͲͻሻ  
 

ɝɞɟ  ∑  .ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ – ˒ܤ ;ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɨɞɨɲɜɭ – ܯ
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ = −ͶͲ,ʹ ∙ Ͳଶ − ͳͲ ∙ ʹͷ,ͷ ∙ ሺͳ − Ͳଶሻ = = −ʹͷͷ ˍʞ˃,                                                                                                                   ሺ͸.ͳͳͲሻ 
 

ɝɞɟ  ݉௨ – ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ; 
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 .௪ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ, ɤɇ/ɦ3ߛ ;ௗ௨ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ȼȻ, ɦܪ
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 𝜏௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨) ∙ ݉௨ = ሺͳͲ ∙ ʹͷ,ͷ − ͶͲ,ʹሻ ∙ Ͳ = Ͳ ˍʞ˃.                ሺ͸.ͳͳͳሻ  
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ = −ͶͲ,ʹ ∙ ሺͳ + Ͳଶሻ + ͳͲ ∙ ʹͷ,ͷ ∙ Ͳଶ =  = −ͶͲ,ʹ ˍʞ˃.                                                                                                       ሺ͸.ͳͳʹሻ    
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ʖ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͳͲ ∙ ʹͷ,ͷ = −ʹͷͷ ˍʞ˃.                                                 ሺ͸.ͳͳ͵ሻ  
 
Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௬௧ = − ே஻˒ − ଺ ∑ ெ஻మ˒ = − ଷ଴଻ହଶ଴ − ଺∙଻ହ଻ଷଶ଴మ = −ʹ͸͹,Ͷ ˍʞ˃,                                  ሺ͸.ͳͳͶሻ  
 

ɝɞɟ  ∑  .ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ; ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ – ˒ܤ ;ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɨɞɨɲɜɭ – ܯ
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ሺͳ − ݉௧ଶሻ,                                                                    ሺ͸.ͳͳͷሻ  
 

ɝɞɟ  ݉௧ – ɡɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ; ܪௗ௧  – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɇȻ, ɦ; ߛ௪ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ, ɤɇ/ɦ3. 
 𝜎௫௧ = −ʹ͸͹,Ͷ ∙ Ͳ,ͺͶଶ − ͳͲ ∙ ͷ,ͻͲ ∙ ሺͳ − Ͳ,ͺͶଶሻ = −ʹͲ͸ ˍʞ˃.  
 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 𝜏௫௬௧ = ௪ߛ)− ∙ ௗ௧ܪ + 𝜎௬௧) ∙ ݉௧ = −(ͳͲ ∙ ͷ,ͻ + ሺ−ʹ͸͹,Ͷሻ) ∙ Ͳ,ͺͶ =  = ͳ͹ͷ ˍʞ˃.                                                                                                                        ሺ͸.ͳͳ͸ሻ 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ʖ௧ = 𝜎௬௧ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௗ௧ܪ ∙ ݉௧ଶ = −ʹ͸͹,Ͷ ∙ ሺͳ + Ͳ,ͺͶଶሻ + ͳͲ ∙  ∙ ͷ,ͻ ∙ Ͳ,ͺͶଶ = −ͶͳͶ ˍʞ˃.                                                                                             ሺ͸.ͳͳ͹ሻ 
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Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͳͲ ∙ ͷ,ͻ = −ͷͻ ˍʞ˃.                                                       ሺ͸.ͳͳͺሻ  
 
Ʉɪɢɜɵɟ ɧɚɩɪɹɠɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.5. 
 
Ɍɚɛɥɢɰɚ 6.5. - Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɩɪɹɠɟɧɢɟ ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 𝜎௬ -40,2 -267,4 𝜎௫ -255,0 -206,0 𝜏௫௬ 0 175,0 𝜎ଵ -40,2 -59,0 𝜎ଷ -255,0 -414,0 
 

6.6.2 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 

ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨɜɟɪɤɚ ɪɚɫɱɟɬɨɜ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ 
ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢɫɯɨɞɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 

1. ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
௡ߛ   ∙ ௟௖ߛ ∙ |𝜎ଷ| ൑ ௖ߛ ∙ ܴ௕ ,                                                                                      ሺ͸.ͳͳͻሻ  
 

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

 ܴ௕ ൒ ఊ೙ ∙ఊ೗೎∙|𝜎య೘ೌ𝑥|ఊ೎ = ଵ,ଶହ∙଴,ଽ∙ସଵସଵ = Ͷ͸͸,ʹ ˍʜ/ˏଶ.                                         ሺ͸.ͳʹͲሻ  
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɬ.ɤ.: 
 Ͷ͸͸,ʹ ˍʜ/ˏଶ ൑ ʹͺͲͲ ˍʜ/ˏଶ.  
 
ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɨɝɨ ɭɫɥɨɜɢɹ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɬɫɹ ɤɥɚɫɫ ɛɟɬɨɧɚ ȼ5 

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

2. ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 
 𝜎௬௨ < Ͳ. 
 
ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ 𝜎௬௨ = −ͶͲ,ʹ ˍʞ˃, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
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6.6.3 Ʉɪɢɬɟɪɢɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɨɫɧɨɜɚɧɢɹ, ɬɨ ɟɫɬɶ ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ 
ɫɨɨɪɭɠɟɧɢɹ. ɉɥɨɬɢɧɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚ ɫɞɜɢɝ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ 
ɫɨɫɬɨɹɧɢɸ – ɩɨ ɩɨɬɟɪɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. 

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

 ோ∙ఊ೎೏ி∙ఊ೗೎ ൒   ௡,                                                                                                              ሺ͸.ͳʹͳሻߛ
 

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

 ܴ = ˄ܩ) + ˎ˒ܩ − ܹ˅ ˊ˅ − ˗ܹ + (ˊݍ ∙ 𝜑݃ݐ + ′௖ߛ + ܿ ∙ ˒ܤ = ሺͳͺͶͻ + Ͷ͹ͷʹ −−ͳͳͺͲ − ʹͲͺͲ + ͸͸,ͳሻ ∙ Ͳ,͹ + Ͳ,͹ + ͳͲͲ ∙ ʹͲ = Ͷͳͷ͵ ˍʜ/ˏଶ,                        ሺ͸.ͳʹʹሻ  
 
ɝɞɟ  ݃ݐ𝜑 – ɬɚɧɝɟɧɫ ɭɝɥɚ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ 0,7; ܿ – ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ, 100 ɤɇ/ɦ2; ܤ˒ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 20 ɦ. 

ɋɞɜɢɝɚɸɳɚɹ ɫɢɥɚ: 
 F = ܶ˅ ˄ − ܶː ˄ + ܹ˅ ˑˎː + ːܧ = ͵ͳͺͻ,Ͷͺ − ͳ͹Ͳ,͹Ͷ + Ͷʹ + ͳͳ,ͺ =  = ͵Ͳ͹ʹ ˍʜ/ˏଶ.                                                                                                                ሺ͸.ͳʹ͵ሻ 
 ସଵହଷ∙଴,ଽହଷ଴଻ଶ∙ଵ ൒ ͳ,ʹͷ                                                                                                    ሺ͸.ͳʹͶሻ   
 ͳ,ʹͺ > ͳ,ʹͷ, ɩɨɷɬɨɦɭ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
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7 Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 
ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ Ɇɨɬɵɝɢɧɫɤɨɝɨ Ƚɍ. 

 
7.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 

 
Ɇɨɬɵɝɢɧɫɤɚɹ Ƚɗɋ ɫɨɝɥɚɫɧɨ ɩɪɨɟɤɬɭ, ɨɬɧɨɫɢɬɫɹ ɤ ɩɟɪɜɨɦɭ ɤɥɚɫɫɭ ɩɨ 

ɤɚɩɢɬɚɥɶɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɨɞɧɨɣ ɢɡ 
ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ ɨɬ 21.07.1997 N 117-ɎɁ (ɪɟɞ. ɨɬ 
29.07.2018) «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ» ɨɛɟɫɩɟɱɟɧɢɟ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɫɥɟɞɭɸɳɢɯ ɨɛɳɢɯ ɬɪɟɛɨɜɚɧɢɣ: 

1) ɨɛɟɫɩɟɱɟɧɢɟ ɞɨɩɭɫɬɢɦɨɝɨ ɭɪɨɜɧɹ ɪɢɫɤɚ ɚɜɚɪɢɣ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ; 

2) ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɞɟɤɥɚɪɚɰɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ; 

3) ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɮɟɞɟɪɚɥɶɧɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɧɚɞɡɨɪɚ ɜ ɨɛɥɚɫɬɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ;  

4) ɧɟɩɪɟɪɵɜɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; 
5) ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɦɟɪ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 

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

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

ȼɫɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɥɟɠɢɬ ɧɚ ɫɨɛɫɬɜɟɧɧɢɤɟ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 
Ɇɨɬɵɝɢɧɫɤɨɣ Ƚɗɋ ɨɧɢ ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɧɚɳɟɧɵ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ 
ɚɩɩɚɪɚɬɭɪɨɣ (ɄɂȺ) ɞɥɹ ɨɬɫɥɟɠɢɜɚɧɢɹ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ, ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ, ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 
ɪɟɠɢɦɚ, ɫɟɣɫɦɨɤɨɧɬɪɨɥɹ. 

 
7.2 Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ.  
 
Ɉɯɪɚɧɚ ɬɪɭɞɚ – ɷɬɨ ɫɢɫɬɟɦɚ ɢɥɢ ɤɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ 

ɡɚɳɢɬɭ ɡɞɨɪɨɜɶɹ ɪɚɛɨɬɧɢɤɚ ɜ ɩɪɨɰɟɫɫɟ ɟɝɨ ɬɪɭɞɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. Ɉɫɧɨɜɧɵɟ 
ɦɟɪɨɩɪɢɹɬɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɲɟɫɬɶ ɝɪɭɩɩ: 

1) ɩɪɚɜɨɜɵɟ; 
2) ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ; 
3) ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ; 
4) ɬɟɯɧɢɱɟɫɤɢɟ; 
5) ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɟ; 
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6) ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɟ.  
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɯɪɚɧɚ ɬɪɭɞɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɤɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ, 

ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɫɨɡɞɚɧɢɟ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɡɚɧɹɬɨɫɬɢ ɞɥɹ ɫɨɬɪɭɞɧɢɤɨɜ ɢ 
ɩɪɟɞɩɪɢɹɬɢɹ ɜ ɰɟɥɨɦ. 

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

Ⱦɥɹ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ ɫɬɚɧɰɢɢ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɞɨɥɠɧɨɫɬɧɵɟ ɢɧɫɬɪɭɤɰɢɢ 
ɢ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. ȼɫɟ ɪɚɛɨɬɧɢɤɢ ɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɩɪɢ ɢɫɩɨɥɧɟɧɢɢ 
ɫɜɨɢɯ ɫɥɭɠɟɛɧɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ ɞɨɥɠɧɵ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɞɨɥɠɧɨɫɬɧɵɦɢ 
ɢɧɫɬɪɭɤɰɢɹɦɢ.  

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

Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɫɬɚɧɰɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɭɱɟɧ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ ɬɪɭɞɚ 
ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɚ ɬɚɤɠɟ ɩɨ 
ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬ, ɩɪɨɣɬɢ ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ, ɪɚɛɨɬɧɢɤɭ, 
ɩɪɨɲɟɞɲɟɦɭ ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɜɵɞɚɟɬɫɹ ɭɞɨɫɬɨɜɟɪɟɧɢɟ ɨ 
ɩɪɨɜɟɪɤɟ ɡɧɚɧɢɣ.  

ɗɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ Ɇɨɬɵɝɢɧɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ 
ɢɫɩɵɬɚɧɧɵɦɢ, ɝɨɬɨɜɵɦɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɡɚɳɢɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɚ ɬɚɤɠɟ 
ɫɪɟɞɫɬɜɚɦɢ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɢ ɧɨɪɦɚɦɢ.  

ȼɫɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɱɚɫɬɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɚ 
ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ ɧɚɩɪɹɠɟɧɢɟ ɜɫɥɟɞɫɬɜɢɟ ɧɚɪɭɲɟɧɢɹ ɢɡɨɥɹɰɢɢ, 
ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɧɭɥɟɧɵ. 

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

1) ɨɮɨɪɦɥɟɧɢɟ ɪɚɛɨɬ ɧɚɪɹɞɨɦ, ɪɚɫɩɨɪɹɠɟɧɢɟɦ ɢɥɢ ɩɟɪɟɱɧɟɦ ɪɚɛɨɬ, ɜ 
ɩɨɪɹɞɤɟ ɬɟɤɭɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ; 

2) ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ; 
3) ɧɚɞɡɨɪ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ; 
4) ɨɮɨɪɦɥɟɧɢɟ ɩɟɪɟɪɵɜɚ ɜ ɪɚɛɨɬɟ, ɩɟɪɟɜɨɞɚ ɧɚ ɞɪɭɝɨɟ ɦɟɫɬɨ, 

ɨɤɨɧɱɚɧɢɹ ɪɚɛɨɬɵ. 
ɇɚ Ɇɨɬɵɝɢɧɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɞɨɜɟɞɟɧɵ ɞɨ ɫɜɟɞɟɧɢɹ 

ɜɫɟɝɨ ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɟ ɦɚɪɲɪɭɬɵ ɫɥɟɞɨɜɚɧɢɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɤ ɦɟɫɬɭ 
ɪɚɛɨɬɵ, ɨɩɟɪɚɬɢɜɧɵɟ ɩɥɚɧɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɧɚ ɫɥɭɱɚɣ 
ɩɨɠɚɪɚ ɢɥɢ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. 
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7.3 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. 
 

ɋɢɫɬɟɦɚ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ - ɫɨɜɨɤɭɩɧɨɫɬɶ ɫɢɥ ɢ 
ɫɪɟɞɫɬɜ, ɚ ɬɚɤɠɟ ɦɟɪ ɩɪɚɜɨɜɨɝɨ, ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɝɨ, ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ, 
ɫɨɰɢɚɥɶɧɨɝɨ ɢ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɯɚɪɚɤɬɟɪɚ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɩɪɨɮɢɥɚɤɬɢɤɭ 
ɩɨɠɚɪɨɜ, ɢɯ ɬɭɲɟɧɢɟ ɢ ɩɪɨɜɟɞɟɧɢɟ ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ ɪɚɛɨɬ. 

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

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɧɟɨɛɯɨɞɢɦɨ 
ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ: 

 1) ȼɨ ɜɫɟɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ, ɫɤɥɚɞɫɤɢɯ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɧɚ ɜɢɞɧɵɯ ɦɟɫɬɚɯ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɲɟɧɵ 
ɬɚɛɥɢɱɤɢ ɫ ɭɤɚɡɚɧɢɟɦ ɧɨɦɟɪɚ ɬɟɥɟɮɨɧɚ ɜɵɡɨɜɚ ɩɨɠɚɪɧɨɣ ɨɯɪɚɧɵ.  

2) ɉɪɚɜɢɥɚ ɩɪɢɦɟɧɟɧɢɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɣ ɨɬɤɪɵɬɨɝɨ ɨɝɧɹ, 
ɩɪɨɟɡɞɚ ɬɪɚɧɫɩɨɪɬɚ, ɞɨɩɭɫɬɢɦɨɫɬɶ ɤɭɪɟɧɢɹ ɢ ɩɪɨɜɟɞɟɧɢɹ ɜɪɟɦɟɧɧɵɯ 
ɩɨɠɚɪɨɨɩɚɫɧɵɯ ɪɚɛɨɬ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɨɛɳɟɨɛɴɟɤɬɨɜɵɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ ɨ 
ɦɟɪɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ.  

3) ɇɚ ɤɚɠɞɨɦ ɩɪɟɞɩɪɢɹɬɢɢ ɩɪɢɤɚɡɨɦ (ɢɧɫɬɪɭɤɰɢɟɣ) ɞɨɥɠɟɧ ɛɵɬɶ 
ɭɫɬɚɧɨɜɥɟɧ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɢɯ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ 
ɪɟɠɢɦ, ɜ ɬɨɦ ɱɢɫɥɟ:  

• ɨɩɪɟɞɟɥɟɧɵ ɢ ɨɛɨɪɭɞɨɜɚɧɵ ɦɟɫɬɚ ɞɥɹ ɤɭɪɟɧɢɹ;  
• ɨɩɪɟɞɟɥɟɧɵ ɦɟɫɬɚ ɢ ɞɨɩɭɫɬɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɟɞɢɧɨɜɪɟɦɟɧɧɨ 

ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɩɨɦɟɳɟɧɢɹɯ ɫɵɪɶɹ, ɩɨɥɭɮɚɛɪɢɤɚɬɨɜ ɢ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ;  
• ɭɫɬɚɧɨɜɥɟɧ ɩɨɪɹɞɨɤ ɭɛɨɪɤɢ ɝɨɪɸɱɢɯ ɨɬɯɨɞɨɜ ɢ ɩɵɥɢ, ɯɪɚɧɟɧɢɹ 

ɩɪɨɦɚɫɥɟɧɧɨɣ ɫɩɟɰɨɞɟɠɞɵ;  
• ɨɩɪɟɞɟɥɟɧ ɩɨɪɹɞɨɤ ɨɛɟɫɬɨɱɢɜɚɧɢɹ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɫɥɭɱɚɟ 

ɩɨɠɚɪɚ ɢ ɩɨ ɨɤɨɧɱɚɧɢɢ ɪɚɛɨɱɟɝɨ ɞɧɹ;  
• ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɵ: ɩɨɪɹɞɨɤ ɩɪɨɜɟɞɟɧɢɹ ɜɪɟɦɟɧɧɵɯ ɨɝɧɟɜɵɯ ɢ ɞɪɭɝɢɯ 

ɩɨɠɚɪɨɨɩɚɫɧɵɯ ɪɚɛɨɬ; ɩɨɪɹɞɨɤ ɨɫɦɨɬɪɚ ɢ ɡɚɤɪɵɬɢɹ ɩɨɦɟɳɟɧɢɣ ɩɨɫɥɟ 
ɨɤɨɧɱɚɧɢɹ ɪɚɛɨɬɵ; ɞɟɣɫɬɜɢɹ ɪɚɛɨɬɧɢɤɨɜ ɩɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɩɨɠɚɪɚ;  

• ɨɩɪɟɞɟɥɟɧ ɩɨɪɹɞɨɤ ɢ ɫɪɨɤɢ ɩɪɨɯɨɠɞɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ 
ɢɧɫɬɪɭɤɬɚɠɚ ɢ ɡɚɧɹɬɢɣ ɩɨ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɦɭ ɦɢɧɢɦɭɦɭ, ɚ ɬɚɤɠɟ 
ɧɚɡɧɚɱɟɧɵ ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɢɯ ɩɪɨɜɟɞɟɧɢɟ.  

4) ȼ ɡɞɚɧɢɹɯ ɢ ɫɨɨɪɭɠɟɧɢɹɯ (ɤɪɨɦɟ ɠɢɥɵɯ ɞɨɦɨɜ), ɩɪɢ ɟɞɢɧɨɜɪɟɦɟɧɧɨɦ 
ɧɚɯɨɠɞɟɧɢɢ ɧɚ ɷɬɚɠɟ ɛɨɥɟɟ 10 ɱɟɥɨɜɟɤ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɧɚ ɜɢɞɧɵɯ 
ɦɟɫɬɚɯ ɜɵɜɟɲɟɧɵ ɩɥɚɧɵ (ɫɯɟɦɵ) ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɜ ɫɥɭɱɚɟ ɩɨɠɚɪɚ, ɚ ɬɚɤɠɟ 
ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɫɢɫɬɟɦɚ (ɭɫɬɚɧɨɜɤɚ) ɨɩɨɜɟɳɟɧɢɹ ɥɸɞɟɣ ɨ ɩɨɠɚɪɟ.  

5) Ɋɭɤɨɜɨɞɢɬɟɥɶ (ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɶ) ɨɛɴɟɤɬɚ ɫ ɦɚɫɫɨɜɵɦ ɩɪɟɛɵɜɚɧɢɟɦ 
ɥɸɞɟɣ (50 ɱɟɥɨɜɟɤ ɢ ɛɨɥɟɟ) ɜ ɞɨɩɨɥɧɟɧɢɟ ɤ ɫɯɟɦɚɬɢɱɟɫɤɨɦɭ ɩɥɚɧɭ ɷɜɚɤɭɚɰɢɢ 
ɥɸɞɟɣ ɩɪɢ ɩɨɠɚɪɟ ɨɛɹɡɚɧ ɪɚɡɪɚɛɨɬɚɬɶ ɢɧɫɬɪɭɤɰɢɸ, ɨɩɪɟɞɟɥɹɸɳɭɸ ɞɟɣɫɬɜɢɹ 
ɩɟɪɫɨɧɚɥɚ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɣ ɢ ɛɵɫɬɪɨɣ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ, ɩɨ ɤɨɬɨɪɨɣ 
ɧɟ ɪɟɠɟ ɨɞɧɨɝɨ ɪɚɡɚ ɜ ɩɨɥɭɝɨɞɤɟ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɩɪɚɤɬɢɱɟɫɤɢɟ ɬɪɟɧɢɪɨɜɤɢ 
ɜɫɟɯ ɡɚɞɟɣɫɬɜɨɜɚɧɧɵɯ ɞɥɹ ɷɜɚɤɭɚɰɢɢ ɪɚɛɨɬɧɢɤɨɜ.  
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Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɬɞɟɥɶɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ (ɫɨɨɪɭɠɟɧɢɣ) ɢ ɪɚɡɦɟɳɟɧɧɵɯ ɜ ɧɢɯ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɫɬɪɭɤɬɭɪɧɵɯ 
ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢɥɢ ɧɚ ɫɩɟɰɢɚɥɶɧɨ ɧɚɡɧɚɱɟɧɧɵɯ ɞɨɥɠɧɨɫɬɧɵɯ ɥɢɰ.  

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ ɨɛɟɫɩɟɱɢɬɶ ɧɚ ɫɜɨɢɯ ɭɱɚɫɬɤɚɯ ɫɨɛɥɸɞɟɧɢɟ 
ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, 
ɩɨɜɵɲɚɸɳɢɯ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ. 

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

Ⱦɥɹ ɦɢɧɢɦɢɡɚɰɢɢ ɪɢɫɤɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɨɠɚɪɚɦɢ ɧɚ Ƚɗɋ, ɛɭɞɭɬ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɦɟɪɵ. ɉɪɨɜɟɞɟɧɢɟ ɢɧɫɬɪɭɤɬɚɠɟɣ ɩɟɪɫɨɧɚɥɚ ɩɨ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɬɜɟɬɫɬɜɟɧɧɵɦɢ ɫ ɩɪɨɜɟɪɤɨɣ ɡɧɚɧɢɣ ɜ 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɫɪɨɤɢ ɩɪɨɜɟɪɤɢ ɩɪɚɜɢɥ ɪɚɛɨɬɧɢɤɨɜ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ. 

ɉɟɪɫɨɧɚɥ Ƚɗɋ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. Ʌɢɰɚ, ɜɢɧɨɜɧɵɟ ɜ ɧɚɪɭɲɟɧɢɢ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɧɟɫɭɬ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢɥɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. 
 ȼɫɟ ɪɚɛɨɬɧɢɤɢ Ƚɗɋ ɞɨɥɠɧɵ ɩɪɨɯɨɞɢɬɶ ɩɨɞɝɨɬɨɜɤɭ ɩɨ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ.  

ɉɨɞɝɨɬɨɜɤɚ ɪɚɛɨɬɧɢɤɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 
1) ȼɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
2) Ɋɟɝɭɥɹɪɧɵɟ ɢɧɫɬɪɭɤɬɚɠɢ (ɩɟɪɜɢɱɧɵɣ, ɩɟɪɢɨɞɢɱɟɫɤɢɟ, ɜɧɟɩɥɚɧɨɜɵɟ 

ɢ ɰɟɥɟɜɵɟ), ɩɨ ɜɨɩɪɨɫɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
3) ɉɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ; 
4) ɉɨɜɵɲɟɧɢɟ ɡɧɚɧɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ ɜ ɭɱɟɛɧɵɯ 

ɰɟɧɬɪɚɯ; 
5) ɂɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɬ.ɞ. 
Ɉɛɳɟɫɬɚɧɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ Ƚɗɋ 

ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ, ɨɩɨɜɟɳɟɧɢɹ ɢ ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ 
ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɟɚɤɬɨɪɨɜ, ɜ ɩɨɦɟɳɟɧɢɹɯ Ƚɗɋ: ɤɚɛɟɥɶɧɵɯ ɲɚɯɬɚɯ, 
ɤɚɛɟɥɶɧɵɯ ɝɚɥɟɪɟɹɯ, ɜ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɟ, ɤɚɛɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɄɊɍ, Ⱥɋɍ, 
ɩɨɦɟɳɟɧɢɹɯ ɦɚɫɥɨɯɨɡɹɣɫɬɜɚ ɢ ɚɩɩɚɪɚɬɧɨɣ ɧɚ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɟ, ɚ ɬɚɤɠɟ 
ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɜɵɞɚɱɢ ɫɢɝɧɚɥɚ ɨ ɩɨɠɚɪɟ ɜ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ Ƚɗɋ. 

ɇɚ ɝɟɧɟɪɚɬɨɪɚɯ Ƚɗɋ ɜ ɤɚɱɟɫɬɜɟ ɨɝɧɟɝɚɫɹɳɟɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢɦɟɧɹɟɬɫɹ 
ɪɚɫɩɵɥɟɧɧɚɹ ɜɨɞɚ. ȼɛɥɢɡɢ ɥɨɛɨɜɵɯ ɱɚɫɬɟɣ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɪɚɡɦɟɳɚɸɬ 
ɞɪɟɧɱɟɪɧɵɟ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ. ȼɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦ ɩɨɠɚɪɨɬɭɲɟɧɢɹ – 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ, ɫ ɞɟɣɫɬɜɢɟɦ ɨɬ ɡɚɳɢɬ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɨɛɦɨɬɨɤ 
ɫɬɚɬɨɪɚ.  
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Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɵɦɢ ɨɛɴɟɤɬɚɦɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɩɨɠɚɪɚ, ɬɚɤ ɤɚɤ ɫɨɞɟɪɠɚɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ, 
ɩɨɷɬɨɦɭ ɬɭɲɟɧɢɟ ɢɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɩɭɫɤɨɦ ɨɬ ɡɚɳɢɬ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɩɨ ɩɟɪɢɦɟɬɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɛɟɡɨɩɚɫɧɨɦ 
ɪɚɫɫɬɨɹɧɢɢ ɦɨɧɬɢɪɭɸɬɫɹ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɧɚ ɤɨɬɨɪɵɯ ɜɟɪɬɢɤɚɥɶɧɨ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ ɨɪɨɫɢɬɟɥɢ. ɉɪɢ ɦɨɧɬɚɠɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɨɞ ɧɢɦ 
ɫɨɨɪɭɠɚɟɬɫɹ ɦɚɫɥɨɩɪɢɟɦɧɚɹ ɛɟɬɨɧɢɪɨɜɚɧɧɚɹ ɹɦɚ, ɜ ɤɨɬɨɪɭɸ ɫɩɭɫɤɚɸɬ ɝɨɪɹɳɟɟ 
ɦɚɫɥɨ. 

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

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ, ɨɩɨɜɟɳɟɧɢɹ, ɬɭɲɟɧɢɹ ɢ ɥɨɤɚɥɢɡɚɰɢɢ 
ɩɨɠɚɪɚ ɜɧɭɬɪɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ ɫ ɩɨɜɵɲɟɧɧɨɣ ɩɨɠɚɪɧɨɣ 
ɨɩɚɫɧɨɫɬɶɸ ɧɚ Ɇɨɬɵɝɢɧɫɤɨɣ Ƚɗɋ ɛɭɞɟɬ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɫɢɫɬɟɦɚ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ.  
 

7.4 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
Ⱥɧɝɚɪɚ— ɪɟɤɚ ɜ ȼɨɫɬɨɱɧɨɣ ɋɢɛɢɪɢ, ɩɪɚɜɵɣ ɢ ɤɪɭɩɧɟɣɲɢɣ ɩɪɢɬɨɤ ȿɧɢɫɟɹ, 

ɟɞɢɧɫɬɜɟɧɧɚɹ ɪɟɤɚ, ɜɵɬɟɤɚɸɳɚɹ ɢɡ ɨɡɟɪɚ Ȼɚɣɤɚɥ. ɉɪɨɬɟɤɚɟɬ ɩɨ ɬɟɪɪɢɬɨɪɢɢ 
ɂɪɤɭɬɫɤɨɣ ɨɛɥɚɫɬɢ ɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ Ɋɨɫɫɢɢ. Ⱦɥɢɧɚ — 1779 ɤɦ, ɩɥɨɳɚɞɶ 
ɜɨɞɨɫɛɨɪɧɨɝɨ ɛɚɫɫɟɣɧɚ — 1 039 000 ɤɦ² (ɜ ɬɨɦ ɱɢɫɥɟ ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ Ȼɚɣɤɚɥɚ 
— 571 000 ɤɦ²). Ƚɨɞɨɜɨɣ ɫɬɨɤ ɪɟɤɢ ɫɨɫɬɚɜɥɹɟɬ 142,47 ɤɦ³, ɱɬɨ ɞɟɥɚɟɬ ɟё ɜɬɨɪɨɣ 
ɩɨ ɜɨɞɧɨɫɬɢ ɪɟɤɨɣ-ɩɪɢɬɨɤɨɦ ɜ Ɋɨɫɫɢɢ — ɜ ɷɬɨɦ ɨɬɧɨɲɟɧɢɢ ɨɧɚ ɭɫɬɭɩɚɟɬ ɬɨɥɶɤɨ 
Ⱥɥɞɚɧɭ (ɩɪɢɬɨɤ Ʌɟɧɵ). 

Ɋɚɫɯɨɞ ɜɨɞɵ ɜ ɢɫɬɨɤɟ Ⱥɧɝɚɪɵ ɫɨɫɬɚɜɥɹɟɬ 1855 ɦ³/ɫ, ɜ ɉɚɞɭɧɟ (Ȼɪɚɬɫɤ) — 
2814 (ɞɨ 14 200), ɜ Ȼɨɝɭɱɚɧɚɯ — 3515 ɦ³/ɫ, ɜ ɭɫɬɶɟ 4530 ɦ³/ɫ ɢɥɢ ɨɤɨɥɨ 143 ɤɦ³ ɜ 
ɝɨɞ. Ɂɚ 46 ɥɟɬ ɧɚɛɥɸɞɟɧɢɣ ɧɚ ɝɢɞɪɨɩɨɫɬɭ «Ɍɚɬɚɪɤɚ» ɜɛɥɢɡɢ ɭɫɬɶɹ ɦɢɧɢɦɚɥɶɧɨɟ 
ɡɧɚɱɟɧɢɟ ɫɪɟɞɧɟɝɨɞɨɜɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɫɨɫɬɚɜɢɥɨ 3767 ɦ³/ɫ ɜ 1964 ɝɨɞɭ, 
ɦɚɤɫɢɦɚɥɶɧɨɟ ɜ 1995 ɝɨɞɭ — 5521 ɦ³/ɫ. ɇɚɢɛɨɥɶɲɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɣ ɪɚɫɯɨɞ 
ɧɚɛɥɸɞɚɥɫɹ ɜ ɦɚɟ 1966 ɝɨɞɚ ɢ ɫɨɫɬɚɜɥɹɥ 12 600 ɦ³/ɫ. Ɉɫɧɨɜɧɨɣ ɫɬɨɤ 
ɡɚɪɟɝɭɥɢɪɨɜɚɧ ɝɢɞɪɨɭɡɥɚɦɢ ɧɚ ɪɟɤɟ, ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɤɨɬɨɪɵɯ ɨɫɭɳɟɫɬɜɥɹɸɬ 
ɫɟɡɨɧɧɨɟ ɢ ɦɧɨɝɨɥɟɬɧɟɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ. 

Ɋɟɤɚ ɛɨɝɚɬɚ ɪɵɛɨɣ (ɳɭɤɚ, ɯɚɪɢɭɫ, ɫɨɪɨɝɚ, ɥɟɳ, ɬɚɣɦɟɧɶ, ɛɚɣɤɚɥɶɫɤɢɣ 
ɨɦɭɥɶ, ɩɟɥɹɞɶ, ɹɡɶ). Ⱦɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ ɛɟɡɨɩɚɫɧɨɟ ɫɭɞɨɯɨɞɫɬɜɨ ɩɨ ɪɟɤɟ ɛɵɥɨ 
ɧɟɜɨɡɦɨɠɧɨ ɢɡ-ɡɚ ɩɨɪɨɝɨɜ, ɱɬɨ ɹɜɥɹɥɨɫɶ ɫɟɪɶёɡɧɵɦ ɩɪɟɩɹɬɫɬɜɢɟɦ ɜ ɨɫɜɨɟɧɢɢ 
ɪɟɝɢɨɧɚ. ɉɪɨɯɨɞ ɫɭɞɨɜ ɛɵɥ ɜɨɡɦɨɠɟɧ ɜ ɧɢɠɧɟɦ ɬɟɱɟɧɢɢ ɨɬ ȿɧɢɫɟɹ ɞɨ 
Ȼɨɝɭɱɚɧɫɤɢɯ ɩɨɪɨɝɨɜ, ɚ ɜ ɜɟɪɯɧɟɦ ɬɟɱɟɧɢɢ ɨɬ Ȼɚɣɤɚɥɚ ɞɨ ɉɚɞɭɧɫɤɢɯ ɩɨɪɨɝɨɜ. ɇɚ 
ɪɟɤɟ ɬɚɤɠɟ ɨɫɭɳɟɫɬɜɥɹɥɫɹ ɩɥɨɬɨɜɵɣ ɫɩɥɚɜ ɥɟɫɚ. 

Ɇɨɬɵɝɢɧɫɤɢɣ ɪɚɣɨɧ ɩɪɢɪɚɜɧɟɧ ɤ ɪɚɣɨɧɚɦ ɤɪɚɣɧɟɝɨ ɫɟɜɟɪɚ. Ʉɥɢɦɚɬ ɪɟɡɤɨ 
ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, ɫɪɟɞɧɹɹ ɦɟɫɹɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ ɫɨɫɬɚɜɥɹɟɬ –22,9 °ɋ ɢ 
+18,3 °ɋ — ɜ ɢɸɥɟ. Ɍɟɪɪɢɬɨɪɢɹ ɪɚɣɨɧɚ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɋɪɟɞɧɟ-
ɋɢɛɢɪɫɤɨɝɨ ɩɥɨɫɤɨɝɨɪɶɹ, ɪɟɥɶɟɮ ɧɟɨɞɧɨɪɨɞɟɧ, ɫ ɦɧɨɝɨɱɢɫɥɟɧɧɵɦɢ ɞɨɥɢɧɚɦɢ 
ɪɟɤ ɢ ɪɭɱɶɹɦɢ. ɉɨɱɬɢ ɜɫɹ ɬɟɪɪɢɬɨɪɢɹ ɪɚɣɨɧɚ, ɚ ɷɬɨ 90 %, ɩɨɤɪɵɬɚ ɬɚɟɠɧɵɦɢ 
ɥɟɫɚɦɢ, ɛɨɝɚɬɵɦɢ ɭɧɢɤɚɥɶɧɨɣ ɚɧɝɚɪɫɤɨɣ ɫɨɫɧɨɣ ɢ ɥɢɫɬɜɟɧɧɢɰɟɣ. 
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ȼ ɬɟɱɟɧɢɟ ɝɨɞɚ ɫɭɦɦɵ ɨɫɚɞɤɨɜ ɪɚɫɩɪɟɞɟɥɹɸɬɫɹ ɨɱɟɧɶ ɧɟɪɚɜɧɨɦɟɪɧɨ. ȼ 
ɬɟɩɥɵɣ ɩɟɪɢɨɞ ɝɨɞɚ (ɫ ɚɩɪɟɥɹ ɩɨ ɨɤɬɹɛɪɶ) ɜɵɩɚɞɚɟɬ 70-80% ɨɫɚɞɤɨɜ, ɚ ɜ 
ɯɨɥɨɞɧɵɣ (ɫ ɧɨɹɛɪɹ ɩɨ ɦɚɪɬ) –20-30%. 

ȼ ɝɨɞɨɜɨɦ ɯɨɞɟ ɧɚ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ ɪɚɣɨɧɚ ɦɢɧɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɨɫɚɞɤɨɜ ɯɚɪɚɤɬɟɪɧɨ ɞɥɹ ɮɟɜɪɚɥɹ – ɦɚɪɬɚ (10-20 ɦɦ ɜ ɦɟɫɹɰ), ɚ ɦɚɤɫɢɦɚɥɶɧɨɟ – 
ɞɥɹ ɢɸɥɹ – ɚɜɝɭɫɬɚ (55-65 ɦɦ ɜ ɦɟɫɹɰ). 

Ɇɟɫɹɱɧɵɟ ɫɭɦɦɵ ɨɫɚɞɤɨɜ ɜ ɨɬɞɟɥɶɧɵɟ ɝɨɞɵ ɤɨɥɟɛɥɸɬɫɹ ɞɨɜɨɥɶɧɨ ɜ 
ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ, ɨɫɨɛɟɧɧɨ ɜ ɬɟɩɥɵɣ ɩɟɪɢɨɞ. Ɍɚɤ, ɜ ɢɸɥɟ ɩɪɢ ɫɪɟɞɧɟɦ ɡɧɚɱɟɧɢɢ 
55 ɦɦ 1 ɪɚɡ ɜ 10 ɥɟɬ ɦɨɠɟɬ ɜɵɩɚɫɬɶ ɢ 20, ɢ 100 ɦɦ. 

ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɩɨɫɥɟɞɧɢɟ ɞɟɫɹɬɢɥɟɬɢɹ ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ 
ɬɟɪɪɢɬɨɪɢɢ ɧɚɛɥɸɞɚɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨɟ ɭɦɟɧɶɲɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɨɫɚɞɤɨɜ. ȼ 
ɬɟɩɥɵɣ ɩɟɪɢɨɞ ɝɨɞɚ ɷɬɨ ɭɦɟɧɶɲɟɧɢɟ ɨɫɨɛɟɧɧɨ ɡɚɦɟɬɧɨ. ɇɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ 
ɬɟɪɪɢɬɨɪɢɢ ɨɧɨ ɞɨɫɬɢɝɚɟɬ 10-20%. 
 

7.5 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  

 
ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ɇɨɬɵɝɢɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ (Ƚɍ) ɜɵɩɨɥɧɹɸɬɫɹ 

ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɪɚɛɨɬ: 
 ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɟɝɨ ɜ ɩɨɥɟɡɧɭɸ ɧɚɫɵɩɶ; 
 ɨɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ; 
 ɩɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɤɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ; 
 ɪɚɫɱɢɫɬɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ; 
 ɜɨɡɜɟɞɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 

ɫɨɨɪɭɠɟɧɢɣ; 
 ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
 ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɫɟɥɤɚ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ.  
ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ 

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

ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: 
 ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɥɚɧɞɲɚɮɬɨɜ, 

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

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

ɫɨɫɬɨɹɧɢɟɦ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɨɪɹɞɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ;  

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

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

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

ɤɚɱɟɫɬɜɚ ɜɨɞɵ Ⱥɧɝɚɪɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ Ɇɨɬɵɝɢɧɫɤɨɝɨ Ƚɍ; 
4. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɹ 

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

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ ɨɬ01.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ» ɜ 
ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 

 ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ ɢ ɦɭɫɨɪɚ;  
 ɜɵɜɨɡ ɧɟɱɢɫɬɨɬ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ;  
 ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ;  
 ɡɚɫɵɩɤɚ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɭɝɥɭɛɥɟɧɢɣ ɢ ɬɚɦɩɨɧɚɠ ɫɤɜɚɠɢɧ; 

 Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɫɨɫɬɚɜ ɫɚɧɢɬɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɜɯɨɞɢɬ ɨɱɢɫɬɤɚ ɥɨɠɚ ɨɬ 
ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 

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

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

1) Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɩɪɟɞɩɪɨɟɤɬɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɨɟɤɬɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɩɨɞɥɟɠɚɬ ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ 
ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ ɧɚɞɡɨɪɚ. 

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

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

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

Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɞɚɧɧɵɣ ɩɟɪɢɨɞ: 
1. Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ 
1.1 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ-

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

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

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

1.5 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 
ɨɛɴɟɤɬɵ; 

1.6 Ɉɮɨɪɦɥɟɧɢɟ Ɋɟɲɟɧɢɹ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɜ ɩɨɥɶɡɨɜɚɧɢɟ 
ɜ ɰɟɥɹɯ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɢɥɢ ɞɪɟɧɚɠɧɵɯ ɜɨɞ;   

1.7 Ɋɚɫɱɟɬ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɜɧɟɫɟɧɢɟ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ;     

1.8 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 
ɤɨɧɬɪɨɥɹ; 

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

ɨɩɚɫɧɨɫɬɢ;  
2.2 Ɋɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɜ 

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

ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ;       
2.4 ɉɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 

ɨɪɝɚɧɢɡɚɰɢɢ;       
2.5 ɍɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɨɬɯɨɞɨɜ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ ɜ 

ɠɭɪɧɚɥɚɯ;        
2.6 Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɨɪɦɚɬɢɜɨɜ 

ɉȾȼ; 
2.7 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɫɬɨɱɧɵɯ, ɞɪɟɧɚɠɧɵɯ 

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

ɨɪɝɚɧɢɡɚɰɢɢ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ; 
2.10 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɩɟɰɢɚɥɶɧɨ-ɨɛɨɪɭɞɨɜɚɧɧɵɯ 

ɦɟɫɬɚɯ, ɢɦɟɸɳɢɯ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ. 
 

7.7 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɛɨɥɶɲɨɣ 

ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɩɪɢ ɷɬɨɦ ɛɭɞɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ: 

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

 
ɝɞɟ    N – ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3 (225002 ɦ3); q – ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (q =1,8%); ρ – ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 (ρ =2,5 ɬ/ɦ3). 
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 M = ୒∙୯ଵ଴଴% = ଶଶହ଴଴ଶ∙ଵ,଼ଵ଴଴% ∙ ʹ,ͷ = ͳͲͳʹͷ ˕.  
 
2. Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 

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

ɉɪɢɥɨɠɟɧɢɟɦ ɤ ɫɛɨɪɧɢɤɭ Ɍɢɩɨɜɵɯ ɧɨɪɦ ɩɨɬɟɪɶ ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ (ɞɨɩɨɥɧɟɧɢɟ ɤ ɊȾɋ 82-202-96) Ɇɨɫɤɜɚ, Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 1988ɝ., 
ɬɚɛɥɢɰɚ 4, ɧɨɪɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ 1,0 %. 

 M = ୒∙୯ଵ଴଴% ∙ ρ, ɬ, 

 
(7.2) 

ɝɞɟ    N – ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ (1012,5 ɬ); q – ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (q =1,0%); ρ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3 (ρ =2,0 ɬ/ɦ3). 
 M = ୒∙୯ଵ଴଴% = ଵ଴ଵଶ,ହ∙ଵ,଴ଵ଴଴% ∙ ʹ,Ͳ = ʹͲ,ʹͷ ˕.  
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 10125 ɬ ɥɨɦɚ 

ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 20,25 ɬ ɨɬɯɨɞɨɜ ɱɟɪɧɵɯ 
ɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɡɟɧɵ ɧɚ 
ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ. Ɉɬɯɨɞɵ ɱɟɪɧɨɝɨ ɦɟɬɚɥɥɚ ɞɨɥɠɧɵ 
ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɢɦɟɸɳɟɣ ɥɢɰɟɧɡɢɸ ɧɚ 
ɡɚɝɨɬɨɜɤɭ ɥɨɦɚ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɰɟɥɹɯ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɩɥɚɜɤɢ, ɬɚɤ ɤɚɤ ɱɟɪɧɵɣ 
ɦɟɬɚɥɥ ɹɜɥɹɟɬɫɹ ɜɬɨɪɢɱɧɵɦ ɪɟɫɭɪɫɨɦ. 

 
7.8.  Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 

ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 
 ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ɇɨɬɵɝɢɧɫɤɨɝɨ Ƚɍ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 

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

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

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

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

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

4) ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɨɜ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɧɟɩɨɩɚɞɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 

ɋɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.1.4.1110-02 «Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ», ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɧɟ ɭɯɭɞɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɪɟɤɢ Ⱥɧɝɚɪɚ ɨɬ ɫɛɪɨɫɨɜ Ɇɨɬɵɝɢɧɫɤɨɣ Ƚɗɋ ɧɢɠɟ 
ɩɨ ɬɟɱɟɧɢɸ ɪɟɤɢ.  

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

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

 ɜɵɹɜɥɟɧɢɟ ɨɛɴɟɤɬɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɫ 
ɪɚɡɪɚɛɨɬɤɨɣ ɤɨɧɤɪɟɬɧɵɯ ɜɨɞɨɨɯɪɚɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɟɧɧɵɯ ɢɫɬɨɱɧɢɤɨɦ 
ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ ɰɟɧɬɪɨɦ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ; 
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8  Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 

8.1 Ɉɛɴёɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 
 

8.1.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɬɚɩɨɜ, 
ɧɚɱɢɧɚɹ ɨɬ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

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

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɤɚɡɚɬɟɥɹ 

ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2024 2025 2026 2027 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ 

Ɇȼɬ 129 258 258 258 

ɑɢɫɥɨ ɱɚɫɨɜ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 3921 3921 3921 3921 

ȼɵɪɚɛɨɬɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ·ɱ 505809 1011618 1011618 1011618 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
% 1 1 1 1 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
Ɇȼɬ·ɱ 5058 10166 10116 10116 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ·ɱ 500750 1001501 1001501 1001501 

Ɍɚɪɢɮ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 

ɪɭɛ/ Ɇȼɬ·ɱ 1 143 1175 1 206 1 235 

ȼɵɪɭɱɤɚ ɨɬ 
ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɦɥɧ.ɪɭɛ. 47,7 98,06 100,65 103,07 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 7,95 16,34 16,78 17,18 
 

ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɪɚɛɨɬɵ ɧɚɛɥɸɞɚɟɬɫɹ 
ɪɨɫɬ ɜɵɪɭɱɤɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ɗɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɪɨɫɬɨɦ ɬɚɪɢɮɨɜ 
ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ.  
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8.1.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 

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

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

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

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

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

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

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

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

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

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

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɋɬɚɜɤɚ, 
ɬɵɫ.ɪɭɛ/Ɇɜɬ 

 ɋɭɦɦɚ, 
ɦɥɧ.ɪɭɛ. 

Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ 
ɬɪɭɞɚ 

255,2 65,84 

ɉɪɨɱɢɟ 274,0 70,69 
ɂɬɨɝɨ ɩɨ Ƚɗɋ  136,53 

 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ 
ɧɚ ɪɟɦɨɧɬ ɜ ɩɪɨɰɟɧɬɚɯ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.3. 
 
Ɍɚɛɥɢɰɟ 8.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 
ɗɬɚɩɵ 
ɠɢɡɧɟɧɧɨɝɨ 
ɰɢɤɥɚ ɩɪɨɟɤɬɚ 
(ɥɟɬ) 

1-5 6-15 16-25 Ȼɨɥɟɟ 25 

ȼɟɥɢɱɢɧɚ, % 0,06 0,09 0,14 0,2 
 

Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ, ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 8.4. 
 
Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ 
 ɋɭɦɦɚ, 
ɦɥɧ.ɪɭɛ. 

ɈȺɈ «ɋɈ – ȿɗɋ» 135,38.ɪɭɛ/Ɇɜɬ 34,928 
ɇɉ ȺɌɋ 
(ɚɞɦɢɧɢɫɬɪɚɬɨɪ 
ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 

0,001097ɬɵɫ.ɪɭɛ/Ɇɜɬ·ɱ 2,445 

ɐɎɊ (ɰɟɧɬɪ 
ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0,000318ɬɵɫ.ɪɭɛ/Ɇɜɬ·ɱ 0,709 

ɂɬɨɝɨ  38,082 
 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ·ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 

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

ɬɚɛɥɢɰɟ 8.5. 
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Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2025 2026 2027 2028 2029 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ, 
ɦɥɧ.ɪɭɛ. 

757,33 1462,01 1804,75 1804,75 1804,75 

Ɋɚɫɯɨɞɵ ɧɚ 
ɫɬɪɚɯɨɜɚɧɢɟ, 
ɦɥɧ.ɪɭɛ. 

244,25 514,34 697,95 697,95 697,95 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 1365,34 1365,34 1365,34 1365,34 1365,34 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ. 

179,46 560,61 748,67 729,18 709,68 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ 
ɤɨɦɩɚɧɢɣ, ɦɥɧ.ɪɭɛ. 

380,82 380,82 380,82 380,82 380,82 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, 
ɦɥɧ.ɪɭɛ. 

98,08 107 107 107 107 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 3025,28 4390,11 5104,52 5085,03 5065,54 
 

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

 
Ɋɢɫɭɧɨɤ 8.1– ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 

 
ɂɡ ɬɚɛɥɢɰɵ 8.5 ɢ ɪɢɫɭɧɤɚ 8.1 ɜɢɞɧɨ, ɱɬɨ ɨɫɧɨɜɧɚɹ ɱɚɫɬɶ ɡɚɬɪɚɬ ɩɨ 

ɝɢɞɪɨɭɡɥɭ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ (35,6%) ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ (27%). 
 
 

35,60%

13,80%

27%

14%

7,50%

2,10% Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ

ɗɤɫɩɥɭɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɸɳɢɯ 
ɤɨɦɩɚɧɢɣ
ɇɚɥɨɝ ɧɚ ɜɨɞɭ
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8.1.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 

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

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

ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.6. 
 
Ɍɚɛɥɢɰɚ 8.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2028 2029 2030 2031 2032 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, 
ɦɥɧ.ɪɭɛ. 407,68 418,79 430,52 441,95 453,7 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 384,45 494,22 505,15 515,79 526,74 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ 
ɮɨɧɞɵ, ɦɥɧ.ɪɭɛ. 10,4 10,4 10,4 10,4 10,4 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, 
ɦɥɧ.ɪɭɛ. 149,53 145,56 141,59 137,62 133,65 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 1013,5 1060,5 1066,4 1073,0 1079,9 
 
Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɨɫɧɨɜɧɵɟ ɧɚɥɨɝɨɜɵɟ ɨɬɱɢɫɥɟɧɢɹ 

ɩɪɢɯɨɞɹɬɫɹ ɧɚ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ ɢ ɇȾɋ. 
 

8.2 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 
ɦɨɳɧɨɫɬɢ 

 
ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɮɢɧɚɧɫɨɜ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɩɪɨɞɚɠɢ 

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

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.7. 
 

Ɍɚɛɥɢɰɚ 8.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2025 2026 2027 2028 2029 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), 
ɦɥɧ.ɪɭɛ. 2254,03 2313,08 2368,37 2424,13 2475,37 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, 
ɦɥɧ.ɪɭɛ. 302,53 439,01 510,45 508,5 506,55 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 8.7 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2025 2026 2027 2028 2029 

EBIT(ɩɪɢɛɵɥɶ ɞɨ 
ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), 
ɦɥɧ.ɪɭɛ. 

1951,5 1874,07 1857,92 1915,63 1968,82 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ 
ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, 
ɦɥɧ.ɪɭɛ. 

390,3 374,81 371,58 383,13 393,76 

NOPAT (ɱɢɫɬɚɹ 
ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 1561,2 1499,25 1486,33 1532,5 1575,06 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ 
ɩɪɢɛɵɥɶ,% 

20,00 20,00 20,00 20,00 20,00 

 
ɂɡɦɟɧɟɧɢɟ ɫɭɦɦɵ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨ ɩɪɨɟɤɬɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 8.2. 
 

 
Ɋɢɫɭɧɨɤ 8.2 – ɂɡɦɟɧɟɧɢɟ ɫɭɦɦɵ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨ ɩɪɨɟɤɬɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 

ɷɤɫɩɥɭɚɬɚɰɢɢ, ɦɥɧ. ɪɭɛ. 
 
ɂɡ ɪɢɫɭɧɤɚ 8.2 ɜɢɞɧɨ, ɱɬɨ, ɧɚɱɢɧɚɹ ɫ 2027 ɝɨɞɚ, ɤɚɠɞɵɣ ɝɨɞ ɢɞɟɬ ɫɬɚɛɢɥɶɧɨɟ 
ɭɜɟɥɢɱɟɧɢɟ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ. 
 

8.3 Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ  
 

ɉɨ ɞɚɧɧɵɦ ɢɡ ɩɪɨɝɪɚɦɦɵ ProjectExpert ɫɬɪɨɢɬɫɹ ɝɪɚɮɢɤ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ 
(Cash-Flow), ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 8.3. 
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Ɋɢɫɭɧɨɤ 8.3 – Ƚɪɚɮɢɤ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɷɬɚɩɚɦɢ ɪɟɚɥɢɡɚɰɢɢ 

ɩɪɨɟɤɬɚ 
 

ɂɡ ɪɢɫɭɧɤɚ 8.3 ɜɢɞɧɨ, ɱɬɨ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɩɪɨɟɤɬ ɩɪɢɧɨɫɢɬ ɭɛɵɬɤɢ, ɫɜɹɡɚɧɨ 
ɷɬɨ ɫɨ ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɪɚɛɨɬɚɦɢ ɢ ɩɪɢɨɛɪɟɬɟɧɢɟɦ ɨɛɨɪɭɞɨɜɚɧɢɹ. ȼ ɤɨɧɰɟ 2024 
ɝɨɞɚ ɧɚɱɢɧɚɟɬɫɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɝɪɚɮɢɤ ɧɚɱɢɧɚɟɬ ɪɚɫɬɢ ɜɜɟɪɯ. ɋ 2028 
ɝɨɞɚ ɞɨɯɨɞɵ ɧɚɱɢɧɚɸɬ ɩɨɤɪɵɜɚɬɶ ɪɚɫɯɨɞɵ ɢ ɩɪɢɧɨɫɢɬɶ ɩɪɢɛɵɥɶ. 

 
8.4 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 

  
Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ, ɫɨɝɥɚɫɧɨ 
ȿɋɍ. 

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

ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 
1. ɑɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ 
2. ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 
3. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 
4. ɂ ɬ.ɞ. 
Ɋɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 

ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», ɭɬɜɟɪɠɞɟɧɧɵɯ 
ɩɪɢɤɚɡɨɦ ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000ɝ. № 54 ɧɚ ɨɫɧɨɜɚɧɢɢ 
Ɂɚɤɥɸɱɟɧɢɹ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 26.05.1999ɝ. №24-16-1/20-113; 
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ɛ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ ɫɬɚɞɢɢ 
ɩɪɟɞɌɗɈ ɢ ɌɗɈ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 
31.03.2008ɝ № 155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24-16-1/20-113. 

ɜ) ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 08.02.2017 №9 - «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.» 

Ɋɚɫɱёɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ProjectExpert, ɮɢɪɦɵ ExpertSystems.  

Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

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

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

3) ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ ɱɬɨ ɜ ɬɟɱɟɧɢɢ ɩɪɨɝɧɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɧɟ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ 
ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ, ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ 
ɢ ɡɚɤɨɧɨɜ. 
 
8.4.2 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 

ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.8. 
 
Ɍɚɛɥɢɰɚ 8.8. – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «Ɇɨɬɵɝɢɧɫɤɨɣ 
Ƚɗɋ ɧɚ ɪɟɤɟ Ⱥɧɝɚɪɚ» 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6 
Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, 
ɦɟɫ 

100 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 5899,92 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,37 
ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - IRR, % 22,91 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ*ɱ 0,225 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 133815,38 

 
ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 8.8 ɜɢɞɧɨ, ɱɬɨ ɞɨɯɨɞ ɧɚ ɤɨɧɟɰ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ 

ɫɨɫɬɚɜɢɬ ɩɨɱɬɢ 5899,92 ɦɥɧ. ɪɭɛ. ɉɨɥɭɱɟɧɧɚɹ ɜɟɥɢɱɢɧɚ ɫɟɛɟɫɬɨɢɦɨɫɬɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ – 0,225 ɪɭɛ./ɤȼɬ·ɱ, ɱɬɨ ɧɢɠɟ ɩɪɟɞɩɢɫɚɧɧɨɝɨ ȿɋɍ ɈȺɈ 
«ɊɭɫȽɢɞɪɨ». ɗɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨɛ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
Ƚɗɋ. 

 

 

 



117 
 

8.4.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 

ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 
ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɧɭɸ ɱɚɫɬɶ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ. Ⱦɨɯɨɞɧɚɹ 
ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱёɬ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 8.9.  
 
Ɍɚɛɥɢɰɚ 8.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2022 2023 2024 2025 2026 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, 

ɦɥɧ.ɪɭɛ 
26,93 29,68 41,92 379,12 428,09 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, 
ɦɥɧ.ɪɭɛ 

2,14 5,1 9,72 42,35 93,78 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ, ɦɥɧ.ɪɭɛ 

29,07 34,78 51,64 421,47 521,87 

 
ɋ ɦɨɦɟɧɬɚ ɧɚɱɚɥɚ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ 

ɢ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɜɵɪɚɫɬɭɬ. Ɍɚɤ ɠɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
Ɇɨɬɵɝɢɧɫɤɨɣ Ƚɗɋ ɨɛɟɫɩɟɱɢɬ ɫɬɚɛɢɥɶɧɨɟ ɩɨɫɬɭɩɥɟɧɢɟ ɧɚɥɨɝɨɜ. 
 

8.5 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
 

Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɨɜ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ - ɦɟɬɨɞ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɮɢɧɚɧɫɨɜɨɣ 
ɦɨɞɟɥɢ ɧɚ ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɩɨɤɚɡɚɬɟɥɶ. 

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

ɚ) ɋɬɚɜɤɢ ɧɚɥɨɝɨɜ; 
ɛ) Ɉɛɴёɦ ɫɛɵɬɚ  
ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɷɤɫɩɟɪɬɧɨ. 
ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ 

ɪɢɫɭɧɤɟ 8.4. 
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Ɋɢɫɭɧɨɤ 8.4 – ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 
 
ɂɡ ɝɪɚɮɢɤɚ ɜɢɞɧɨ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ 

ɜɟɥɢɱɢɧɵ PI. 
ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 

8.5. 
 

 
Ɋɢɫɭɧɨɤ 8.5 – ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 

 
ɂɡ ɝɪɚɮɢɤɚ ɜɢɞɧɨ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ 

ɜɟɥɢɱɢɧɵ PI. 
ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.6. 
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Ɋɢɫɭɧɨɤ 8.6 – ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ                 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
 
ɂɡ ɝɪɚɮɢɤɚ ɜɢɞɧɨ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɩɪɢɜɨɞɢɬ ɤ 

ɭɦɟɧɶɲɟɧɢɸ ɜɟɥɢɱɢɧɵ PI. 
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9 Ɉɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɨɛɴɟɤɬɚɯ 
ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ 
 

ɗɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚ – ɫɨɜɨɤɭɩɧɨɫɬɶ ɦɚɲɢɧ, ɚɩɩɚɪɚɬɨɜ, ɥɢɧɢɣ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɜɦɟɫɬɟ ɫ ɫɨɨɪɭɠɟɧɢɹɦɢ ɢ ɩɨɦɟɳɟɧɢɹɦɢ, ɜ 
ɤɨɬɨɪɵɯ ɨɧɢ ɭɫɬɚɧɨɜɥɟɧɵ), ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ, 
ɬɪɚɧɫɮɨɪɦɚɰɢɢ, ɩɟɪɟɞɚɱɢ, ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɢ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɟɟ ɜ ɞɪɭɝɢɟ ɜɢɞɵ ɷɧɟɪɝɢɢ. 

Ƚɨɪɟɧɢɟ – ɷɬɨ ɛɵɫɬɪɨɩɪɨɬɟɤɚɸɳɢɣ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɨɟ ɩɪɟɜɪɚɳɟɧɢɟ 
ɜɟɳɟɫɬɜ, ɫɨɩɪɨɜɨɠɞɚɸɳɟɟɫɹ ɜɵɞɟɥɟɧɢɟɦ ɬɟɩɥɚ. 

ɉɨɠɚɪ – ɷɬɨ ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɨɟ ɝɨɪɟɧɢɟ, ɪɚɡɜɢɜɚɸɳɢɟɫɹ ɜɨ ɜɪɟɦɟɧɢ ɢ 
ɩɪɨɫɬɪɚɧɫɬɜɟ ɨɩɚɫɧɨɟ ɞɥɹ ɥɸɞɟɣ ɢ ɧɚɧɨɫɹɳɟɟ ɦɚɬɟɪɢɚɥɶɧɵɣ ɭɳɟɪɛ. 
 

9.1 Чɟɦ ɨɩɚɫɟɧ ɩɨɠɚɪ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ 
 

ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɯɨɬɟɥɨɫɶ ɛɵ ɨɬɦɟɬɢɬɶ ɫɥɟɞɭɸɳɟɟ: ɩɪɢ ɩɨɠɚɪɚɯ ɜ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɜ ɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜɚɯ ɨɛɪɚɡɭɸɬɫɹ ɹɞɨɜɢɬɵɟ ɜɟɳɟɫɬɜɚ, ɤɚɤ 
ɨɤɢɫɶ ɋɈ ɢ ɞɜɭɨɤɢɫɶ ɋɈ2 ɭɝɥɟɪɨɞɚ, ɯɥɨɪɢɫɬɵɣ ɜɨɞɨɪɨɞ ɇɋ1, ɰɢɚɧɢɫɬɵɣ 
ɜɨɞɨɪɨɞ HCN, ɫɟɪɨɜɨɞɨɪɨɞ H2S, ɚɦɦɢɚɤ NH3, ɨɤɢɫɥɵ ɚɡɨɬɚ N02. Ʉɨɧɰɟɧɬɪɚɰɢɹ 
ɰɢɚɧɢɫɬɨɝɨ ɜɨɞɨɪɨɞɚ ɛɨɥɟɟ 3000 ɦɢɥɥɢɨɧɧɵɯ ɞɨɥɟɣ (ɦɥɧ-1) ɜɵɡɵɜɚɟɬ 
ɦɝɧɨɜɟɧɧɭɸ ɫɦɟɪɬɶ ɱɟɥɨɜɟɤɚ. ȼɞɵɯɚɧɢɟ ɜ ɬɟɱɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɦɢɧɭɬ 
ɫɟɪɨɜɨɞɨɪɨɞɚ, ɟɫɥɢ ɟɝɨ ɤɨɧɰɟɧɬɪɚɰɢɹ ɩɪɟɜɵɲɚɟɬ 0,5%, ɬɚɤɠɟ ɩɪɢɜɟɞɟɬ ɤ 
ɥɟɬɚɥɶɧɨɦɭ ɢɫɯɨɞɭ. Ɍɨ ɠɟ ɫɚɦɨɟ ɦɨɠɧɨ ɫɤɚɡɚɬɶ ɩɪɨ ɜɫɟ ɩɪɨɞɭɤɬɵ ɢɡ 
ɩɟɪɟɱɢɫɥɟɧɧɨɝɨ ɜɵɲɟ ɫɩɢɫɤɚ. ɉɥɸɫ ɤ ɷɬɨɦɭ: ɨɬɤɪɵɬɵɣ ɨɝɨɧɶ ɢ ɢɫɤɪɵ; 
ɩɨɜɵɲɟɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ; ɞɵɦ ɢ ɫɧɢɠɟɧɢɟ ɜɢɞɢɦɨɫɬɢ; ɩɨɧɢɠɟɧɧɚɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ ɤɢɫɥɨɪɨɞɚ; ɨɛɪɭɲɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ, ɷɥɟɦɟɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɡɞɚɧɢɣ; ɜɡɪɵɜ. ɂ ɫɚɦɨɟ ɝɥɚɜɧɨɟ - ɨɩɚɫɧɨɫɬɶ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ. ȼ 
ɨɛɳɟɦ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɩɨɠɚɪ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɨɛɴɟɤɬɟ, ɤɚɤ ɢ ɥɸɛɨɣ 
ɞɪɭɝɨɣ ɩɨɠɚɪ, ɨɩɚɫɟɧ ɞɥɹ ɱɟɥɨɜɟɤɚ, ɤɨɬɨɪɵɣ ɧɚ ɷɬɨɦ ɨɛɴɟɤɬɟ ɧɚɯɨɞɢɬɫɹ, 
ɷɜɚɤɭɢɪɭɟɬɫɹ ɫ ɧɟɝɨ ɢɥɢ ɬɭɲɢɬ. Ⱥ ɭɠɟ ɩɨɬɨɦ ɦɨɠɧɨ ɝɨɜɨɪɢɬɶ ɨ ɫɥɨɠɧɨɫɬɢ ɢ 
ɫɩɟɰɢɮɢɱɧɨɫɬɢ ɬɭɲɟɧɢɹ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ, ɛɵɫɬɪɨɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɢ ɩɨɠɚɪɚ 
ɩɨ ɪɚɡɥɢɱɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ ɢ ɦɚɬɟɪɢɚɥɚɦ, ɜɟɟɪɧɵɯ ɨɬɤɥɸɱɟɧɢɹɯ, ɧɟɞɨɨɬɩɭɫɤɟ 
ɢ ɧɟɞɨɩɨɥɭɱɟɧɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɨɝɪɨɦɧɨɦ ɷɤɨɧɨɦɢɱɟɫɤɨɦ ɭɳɟɪɛɟ. 
 

9.1.1 ɋɬɚɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɩɨ ɩɨɠɚɪɚɦ ɧɚ ɷɧɟɪɝɨɨɛɴɟɤɬɚɯ  
 
ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɰɟɥɵɣ ɪɹɞ ɨɬɪɚɫɥɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, 

ɤɨɬɨɪɵɟ ɨɬɧɨɫɹɬɫɹ ɤ ɜɵɫɨɤɨ-ɪɢɫɤɨɜɵɦ: ɩɟɪɟɪɚɛɨɬɤɚ, ɯɪɚɧɟɧɢɟ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ 
ɬɨɩɥɢɜɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ; ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɧɚɛɥɸɞɚɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɤɪɭɩɧɵɯ ɚɜɚɪɢɣ ɢ 
ɩɨɠɚɪɨɜ ɧɚ ɨɛɴɟɤɬɚɯ ɨɬɪɚɫɥɢ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɡɧɚɱɢɬɟɥɶɧɵɦ ɦɚɬɟɪɢɚɥɶɧɵɦ 
ɭɳɟɪɛɨɦ, ɝɢɛɟɥɶɸ ɢ ɬɪɚɜɦɚɦɢ ɥɸɞɟɣ 

ɋɨɝɥɚɫɧɨ ɢɦɟɸɳɢɦɫɹ ɫɬɚɬɢɫɬɢɱɟɫɤɢɦ ɞɚɧɧɵɦ, ɛɨɥɶɲɢɧɫɬɜɨ ɩɨɠɚɪɨɜ 
ɩɪɨɢɫɯɨɞɹɬ ɧɚ Ɍɗɋ (Ɍɗɐ), ɩɪɢɱɟɦ ɬɨɥɶɤɨ 5% – ɧɚ Ƚɗɋ. (ɪɢɫɭɧɨɤ 9.1.) 
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Ɋɢɫɭɧɨɤ 9.1 – ɫɬɚɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɩɨ ɩɨɠɚɪɚɦ ɧɚ ɷɧɟɪɝɨɨɛɴɟɤɬɚɯ. 

 
9.1.2 Ɉɫɧɨɜɧɵɟ ɩɪɢɱɢɧɵ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɨɜ. 

 
Ɉɫɧɨɜɧɵɟ ɩɪɢɱɢɧɵ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 9.2. 

 

 
Ɋɢɫɭɧɨɤ 9.2 – Ɉɫɧɨɜɧɵɟ ɩɪɢɱɢɧɵ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɨɜ 

 
ɉɪɟɞɫɬɚɜɥɟɧɧɚɹ ɫɬɚɬɢɫɬɢɤɚ ɧɚɝɥɹɞɧɨ ɩɨɞɱɟɪɤɢɜɚɟɬ ɞɜɟ ɨɫɧɨɜɧɵɟ ɩɪɢɱɢɧɵ 

ɩɨɠɚɪɨɜ: ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɚɜɚɪɢɢ ɢ ɧɟɫɨɛɥɸɞɟɧɢɟ ɩɪɚɜɢɥ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ 
ɪɟɠɢɦɚ. ȿɫɥɢ ɨɬɛɪɨɫɢɬɶ ɟɞɢɧɵɟ ɞɥɹ ɜɫɟɯ ɩɪɚɜɢɥɚ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɬɨ 
ɩɨɥɭɱɚɟɬɫɹ, ɱɬɨ ɨɛɟɫɩɟɱɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɨɛɴɟɤɬɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɜɹɡɚɧɨ ɫ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɶɸ. 
 

9.2 Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
 
Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɟ ɭɫɬɚɧɨɜɤɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ (ȺɍɉɌ) – ɷɬɨ ɤɨɦɩɥɟɤɫ 

ɫɪɟɞɫɬɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɜɨɡɝɨɪɚɧɢɣ ɢ 
ɩɪɢɜɨɞɢɦɵɣ ɜ ɞɟɣɫɬɜɢɟ ɭɩɪɚɜɥɹɸɳɢɦ ɫɢɝɧɚɥɨɦ. Ɉɛɵɱɧɨ ɜ ɫɨɫɬɚɜ 
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ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɜɯɨɞɹɬ ɫɢɝɧɚɥɢɡɢɪɭɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ, ɤɨɬɨɪɵɟ ɡɧɚɱɢɬɟɥɶɧɨ 
ɩɨɜɵɲɚɸɬ ɨɩɟɪɚɬɢɜɧɨɫɬɶ ɜɤɥɸɱɟɧɢɹ ɫɢɫɬɟɦɵ, ɢ ɢɦɟɸɬ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɜ 
ɫɜɨɟɜɪɟɦɟɧɧɨɣ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɢɡ ɡɨɧɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ: 
1. ɉɨ ɜɢɞɭ ɨɝɧɟɬɭɲɚɳɟɝɨ ɜɟɳɟɫɬɜɚ: 
- ɜɨɞɹɧɵɟ; 
- ɩɟɧɧɵɟ; 
- ɝɚɡɨɜɵɟ; 
- ɩɨɪɨɲɤɨɜɵɟ; 
- ɚɷɪɨɡɨɥɶɧɵɟ. 
2. ɉɨ ɫɩɨɫɨɛɭ ɬɭɲɟɧɢɹ: 
- ɩɨ ɨɛɴɟɦɭ; 
- ɩɨ ɩɥɨɳɚɞɢ; 
- ɥɨɤɚɥɶɧɨɟ. 
3. ɉɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɦɭ ɢɫɩɨɥɧɟɧɢɸ: 
- ɚɝɪɟɝɚɬɧɵɟ; 
- ɦɨɞɭɥɶɧɵɟ; 
- ɫɩɪɢɧɤɥɟɪɧɵɟ; 
- ɞɪɟɧɱɟɪɧɵɟ. 
4. ɉɨ ɫɩɨɫɨɛɭ ɩɭɫɤɚ: 
- ɪɭɱɧɨɣ ɩɭɫɤ (ɦɟɫɬɧɵɣ ɢ ɫ ɞɢɫɬɚɧɰɢɨɧɧɵɦ ɩɭɫɤɨɦ); 
- ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɭɫɤɨɦ; 
- ɫ ɨɫɧɨɜɧɵɦ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɢ ɞɭɛɥɢɪɭɸɳɢɦ ɪɭɱɧɵɦ ɩɭɫɤɨɦ.  
 
9.2.1 Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɩɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɦɭ ɪɟɲɟɧɢɸ 
 

1. Ⱥɝɪɟɝɚɬɧɵɟ ɭɫɬɚɧɨɜɤɢ 
Ⱥɝɪɟɝɚɬɧɵɟ – ɭɫɬɚɧɨɜɤɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɜ ɤɨɬɨɪɨɣ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ 

ɨɛɧɚɪɭɠɟɧɢɹ ɩɨɠɚɪɚ, ɯɪɚɧɟɧɢɹ, ɜɵɩɭɫɤɚ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɨɝɧɟɬɭɲɚɳɟɝɨ 
ɜɟɳɟɫɬɜɚ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɟ ɟɞɢɧɢɰɵ, 
ɦɨɧɬɢɪɭɟɦɵɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɡɚɳɢɳɚɟɦɨɦ ɨɛɴɟɤɬɟ. 

2. Ɇɨɞɭɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ 
Ɇɨɞɭɥɶɧɵɟ – ɭɫɬɚɧɨɜɤɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɫɨɫɬɨɹɳɢɟ ɢɡ ɨɞɧɨɝɨ ɢɥɢ 

ɧɟɫɤɨɥɶɤɢɯ ɦɨɞɭɥɟɣ, ɨɛɴɟɞɢɧɟɧɧɵɯ ɟɞɢɧɨɣ ɫɢɫɬɟɦɨɣ ɨɛɧɚɪɭɠɟɧɢɹ ɩɨɠɚɪɚ ɢ 
ɩɪɢɜɟɞɟɧɢɹ ɢɯ ɜ ɞɟɣɫɬɜɢɟ, ɫɩɨɫɨɛɧɵɯ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɜɵɩɨɥɧɹɬɶ ɮɭɧɤɰɢɸ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɜ ɪɚɡɦɟɳɟɧɧɵɯ ɜ ɡɚɳɢɳɚɟɦɨɦ ɩɨɦɟɳɟɧɢɢ ɢɥɢ ɪɹɞɨɦ ɫ ɧɢɦ 
Ⱥɍɉ ɩɪɟɞɫɬɚɜɥɟɧɵ, ɤɚɤ ɩɪɚɜɢɥɨ, ɜ ɦɨɞɭɥɶɧɨɦ ɢɫɩɨɥɧɟɧɢɢ. 

3. ɋɩɪɢɧɤɥɟɪɧɵɟ ɭɫɬɚɧɨɜɤɢ 
ɋɩɪɢɧɤɥɟɪɧɵɟ ɫɢɫɬɟɦɵ – ɷɬɨ ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɭɫɬɚɧɨɜɤɢ ɜɨɞɹɧɨɝɨ, 

ɩɟɧɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɨɪɨɫɢɬɟɥɹɦɢ/ɪɚɫɩɵɥɢɬɟɥɹɦɢ ɫ 
ɬɟɩɥɨɜɵɦɢ ɡɚɦɤɚɦɢ, ɤɨɬɨɪɵɟ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɬɭɲɟɧɢɹ ɢɥɢ ɥɨɤɚɥɢɡɚɰɢɢ 
ɩɨɠɚɪɚ, ɫɨɝɥɚɫɧɨ ɨɩɪɟɞɟɥɟɧɢɹɦ ɋɉ 5.13130.2009. 

ɍɫɬɪɨɣɫɬɜɨ ɫɩɪɢɧɤɥɟɪɧɨɝɨ ɨɪɨɫɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 9.3 (ɚ). 
4. Ⱦɪɟɧɱɟɪɧɵɟ ɭɫɬɚɧɨɜɤɢ 



123 
 

Ⱦɪɟɧɱɟɪɧɚɹ ɫɢɫɬɟɦɚ – ɷɬɨ ɭɫɬɚɧɨɜɤɚ ɜɨɞɹɧɨɝɨ ɢɥɢ ɩɟɧɧɨɝɨ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɨɛɨɪɭɞɨɜɚɧɧɚɹ ɨɪɨɫɢɬɟɥɹɦɢ ɫ ɨɬɤɪɵɬɵɦɢ ɜɵɯɨɞɧɵɦɢ 
ɨɬɜɟɪɫɬɢɹɦɢ ɢɥɢ ɝɟɧɟɪɚɬɨɪɚɦɢ ɩɟɧɵ, ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɬɭɲɟɧɢɹ ɢɥɢ 
ɥɨɤɚɥɢɡɚɰɢɢ ɩɨɠɚɪɚ, ɫɩɨɫɨɛɧɚɹ ɧɚɱɚɬɶ ɪɚɛɨɬɭ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ, 
ɞɢɫɬɚɧɰɢɨɧɧɨɦ ɢɥɢ ɪɭɱɧɨɦ ɪɟɠɢɦɟ ɩɭɫɤɚ, ɫɨɝɥɚɫɧɨ ɨɩɪɟɞɟɥɟɧɢɸ ɋɉ 
5.13130.2009. 

ɍɫɬɪɨɣɫɬɜɨ ɞɪɟɧɱɟɪɧɨɝɨ ɨɪɨɫɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 9.3 (ɛ). 
 

 
Ɋɢɫɭɧɨɤ 9.3 – ɋɩɪɢɧɤɥɟɪɧɵɣ (ɚ) ɢ ɞɪɟɧɱɟɪɧɵɣ (ɛ) ɨɪɨɫɢɬɟɥɢ: 

1 – ɧɚɫɚɞɨɤ; 2,4 – ɪɵɱɚɝɢ; 3 – ɥɟɝɤɨɩɥɚɜɤɢɣ ɡɚɦɨɤ; 5 – ɪɚɫɩɵɥɢɬɟɥɶ; 6 – ɤɥɚɩɚɧ 
 

9.2.2 Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɩɨ ɜɢɞɭ ɨɝɧɟɬɭɲɚɳɟɝɨ ɜɟɳɟɫɬɜɚ. 
 
1. ȼɨɞɹɧɵɟ ɫɢɫɬɟɦɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɋɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɨɛɴɟɤɬɨɜ ɫɬɚɧɰɢɢ 

ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ, ɨɩɨɜɟɳɟɧɢɹ, ɬɭɲɟɧɢɹ ɢ ɥɨɤɚɥɢɡɚɰɢɢ ɩɨɠɚɪɚ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ ɫ ɩɨɜɵɲɟɧɧɨɣ ɩɨɠɚɪɧɨɣ 
ɨɩɚɫɧɨɫɬɶɸ. ȼɨɞɹɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ 
ɫɩɪɢɧɤɥɟɪɧɵɟ ɢ ɞɪɟɧɱɟɪɧɵɟ (ɪɢɫɭɧɨɤ 9.4).  

ɋɨɝɥɚɫɧɨ ɋɉ 5.131.30.2009, ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɭɫɬɚɧɨɜɤɚɦɢ ɜɨɞɹɧɨɝɨ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ: 

- ɤɚɛɟɥɶɧɵɟ ɩɨɦɟɳɟɧɢɹ; 
- ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɨɦɟɳɟɧɢɹ ɛɥɨɤɚ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ: ɦɚɫɥɹɧɨɟ 

ɯɨɡɹɣɫɬɜɨ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɚɹ ɦɚɫɬɟɪɫɤɚɹ; 
- ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
1) ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ, ɫɨɝɥɚɫɧɨ ɉɍɗ ɢ ȽɈɋɌ 5616 – 89; 
2) Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ, ɫɨɝɥɚɫɧɨ ɊȾ 34.15.109 – 91. 
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Ɋɢɫɭɧɨɤ 9.4 – ɋɯɟɦɵ ɫɢɫɬɟɦɵ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫɩɪɢɧɤɥɟɪɧɨɝɨ ɢ 

ɞɪɟɧɱɟɪɧɨɝɨ ɬɢɩɚ. 
 
2. ɉɟɧɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɋɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɟɧɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ (ȺɉɉɌ) ɨɛɴɟɤɬɨɜ 

ɩɨɞɫɬɚɧɰɢɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ, ɨɩɨɜɟɳɟɧɢɹ, ɬɭɲɟɧɢɹ ɢ 
ɥɨɤɚɥɢɡɚɰɢɢ ɩɨɠɚɪɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ ɫ 
ɩɨɜɵɲɟɧɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɶɸ.  

Ⱦɥɹ ɬɭɲɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɨɡɞɭɲɧɨ-ɦɟɯɚɧɢɱɟɫɤɚɹ ɩɟɧɚ, ɩɨɥɭɱɚɟɦɚɹ 
ɚɝɪɟɝɚɬɧɵɦ ɫɩɨɫɨɛɨɦ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ. ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɫɢɫɬɟɦ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɨɫɧɨɜɚɧ ɧɚ ɫɨɱɟɬɚɧɢɢ ɫɜɨɣɫɬɜɚ ɜɨɞɵ ɷɮɮɟɤɬɢɜɧɨ ɨɯɥɚɠɞɚɬɶ 
ɝɨɪɹɳɢɟ ɦɚɬɟɪɢɚɥɵ, ɢ ɫɩɨɫɨɛɧɨɫɬɢ ɩɟɧɵ ɩɨɤɪɵɜɚɬɶ ɷɬɢ ɦɚɬɟɪɢɚɥɵ ɢ 
ɩɟɪɟɤɪɵɜɚɬɶ ɞɨɫɬɭɩ ɤɢɫɥɨɪɨɞɚ ɜ ɡɨɧɭ ɝɨɪɟɧɢɹ. ȼ ɫɥɭɱɚɟ ɩɨɠɚɪɚ ɩɪɨɢɫɯɨɞɢɬ 
ɫɪɚɛɚɬɵɜɚɧɢɟ ɫɢɫɬɟɦɵ ɢ ɜ ɡɚɳɢɳɚɟɦɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɩɨɞɚɟɬɫɹ ɱɟɪɟɡ 
ɫɩɪɢɧɤɥɟɪɵ, ɦɨɧɢɬɨɪɵ, ɞɸɡɵ ɢɥɢ ɬɪɭɛɵ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɨɛɴɟɤɬɚ) 
ɜɨɞɨɩɟɧɧɵɣ ɪɚɫɬɜɨɪ. 
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Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɭɫɬɚɧɨɜɤɚɦɢ ɩɟɧɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɫɨɝɥɚɫɧɨ ɋɉ 
5.13130.2009 ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ: 

- ɩɨɦɟɳɟɧɢɹ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟɣ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜ ɡɞɚɧɢɢ 
ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ Ƚɗɋ.  

ɋɯɟɦɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.5. 
 

 
Ɋɢɫɭɧɨɤ 9.5 – Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɩɟɧɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

 
3. Ƚɚɡɨɜɵɟ ɭɫɬɚɧɨɜɤɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
Ƚɚɡɨɜɨɟ ɩɨɠɚɪɨɬɭɲɟɧɢɟ – ɷɬɨ ɜɢɞ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɞɥɹ 

ɬɭɲɟɧɢɹ ɜɨɡɝɨɪɚɧɢɣ ɢ ɩɨɠɚɪɨɜ ɩɪɢɦɟɧɹɸɬɫɹ ɝɚɡɨɜɵɟ ɨɝɧɟɬɭɲɚɳɢɟ ɜɟɳɟɫɬɜɚ. 
Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɭɫɬɚɧɨɜɤɚ ɝɚɡɨɜɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɨɛɵɱɧɨ ɫɨɫɬɨɢɬ ɢɡ ɛɚɥɥɨɧɨɜ 
ɢɥɢ ɟɦɤɨɫɬɟɣ ɞɥɹ ɯɪɚɧɟɧɢɹ ɝɚɡɨɜɨɝɨ ɨɝɧɟɬɭɲɚɳɟɝɨ ɜɟɳɟɫɬɜɚ, ɝɚɡɚ, ɤɨɬɨɪɵɣ 
ɯɪɚɧɢɬɫɹ ɜ ɷɬɢɯ ɛɚɥɥɨɧɚɯ ɜ ɫɠɚɬɨɦ ɫɨɫɬɨɹɧɢɢ, ɭɡɥɨɜ ɭɩɪɚɜɥɟɧɢɹ, ɬɪɭɛɨɩɪɨɜɨɞɨɜ 
ɢ ɧɚɫɚɞɨɤ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɞɨɫɬɚɜɤɭ ɢ ɜɵɩɭɫɤ ɝɚɡɚ ɜ ɡɚɳɢɳɚɟɦɨɦ ɩɨɦɟɳɟɧɢɢ.  

ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɭɫɬɚɧɨɜɨɤ ɝɚɡɨɜɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɨɫɧɨɜɚɧ ɧɚ 
ɫɧɢɠɟɧɢɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɢɫɥɨɪɨɞɚ ɡɚ ɫɱɟɬ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɡɨɧɭ ɪɟɚɤɰɢɢ 
ɧɟɝɨɪɸɱɟɝɨ ɝɚɡɚ. ȼ ɫɥɭɱɚɟ ɩɪɢɦɟɧɟɧɢɹ ɫɠɢɠɟɧɧɵɯ ɝɚɡɨɜ, ɢɯ ɜɵɩɭɫɤ ɢɡ ɛɚɥɥɨɧɚ 
ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɫɧɢɠɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ, ɱɬɨ ɜɟɞɟɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɬɟɦɩɟɪɚɬɭɪɵ 
ɜ ɡɨɧɟ ɜɨɡɝɨɪɚɧɢɹ. 

ɋɯɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɝɚɡɨɜɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 9.6. 

ɋɨɝɥɚɫɧɨ ɊȾ 153–34.0–03.301–00 ɫɢɫɬɟɦɚɦɢ ɝɚɡɨɜɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɦɟɳɟɧɢɹ Ƚɓɍ ɢ ɋɌɄ: 

- ɩɨɦɟɳɟɧɢɟ ɪɟɥɟɣɧɨɝɨ ɳɢɬɚ Ƚɓɍ; 
- ɩɨɦɟɳɟɧɢɟ ɳɢɬɨɜɵɯ ɭɫɬɪɨɣɫɬɜ Ⱥɋɍ Ɍɉ Ƚɓɍ; 
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- ɩɨɦɟɳɟɧɢɹ ɳɢɬɨɜɵɯ ɭɫɬɪɨɣɫɬɜ ɫɜɹɡɢ Ƚɓɍ. 
 

 
Ɋɢɫɭɧɨɤ 9.6 – Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɝɚɡɨɜɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

 
4. ɉɨɪɨɲɤɨɜɵɟ ɭɫɬɚɧɨɜɤɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɋɢɫɬɟɦɵ ɩɨɪɨɲɤɨɜɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɬɭɲɟɧɢɹ 

ɩɨɠɚɪɨɜ ɩɭɬɟɦ ɩɨɞɚɱɢ ɜ ɡɨɧɭ ɝɨɪɟɧɢɹ ɨɝɧɟɬɭɲɚɳɟɝɨ ɜɟɳɟɫɬɜɚ ɜ ɜɢɞɟ ɩɨɪɨɲɤɚ. 
ɋɯɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɩɨɪɨɲɤɨɜɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.7. 
ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɬɚɤɢɯ ɭɫɬɚɧɨɜɨɤ ɨɫɧɨɜɚɧ ɧɚ ɫɨɡɞɚɧɢɢ ɨɛɥɚɤɚ ɢɡ 

ɩɨɪɨɲɤɚ, ɩɟɪɟɤɪɵɜɚɸɳɟɝɨ ɞɨɫɬɭɩ ɤɢɫɥɨɪɨɞɚ ɜ ɡɨɧɭ ɝɨɪɟɧɢɹ. ɉɨɪɨɲɨɤ ɩɨɞɚɟɬɫɹ 
ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɢɡ ɛɚɥɥɨɧɨɜ. 

Ȼɥɨɱɧɨ-ɤɨɧɬɟɣɧɟɪɧɵɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɧɚ ɛɚɡɟ 
ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɨɜ ɨɛɨɪɭɞɨɜɚɧɵ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɭɫɬɚɧɨɜɤɚɦɢ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɫɨɝɥɚɫɧɨ ɋɉ 5.13130.2009. Ⱦɚɧɧɵɟ ɫɢɫɬɟɦɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 
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ɨɛɧɚɪɭɠɟɧɢɹ, ɬɭɲɟɧɢɹ ɜɨɡɝɨɪɚɧɢɣ ɜ ɡɚɳɢɳɚɟɦɵɯ ɤɨɧɬɟɣɧɟɪɚɯ ɢ ɨɩɨɜɟɳɟɧɢɹ 
ɩɟɪɫɨɧɚɥɚ ɩɪɢ ɩɨɠɚɪɟ. 

 

 
Ɋɢɫɭɧɨɤ 9.7 – Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɩɨɪɨɲɤɨɜɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

 
 
5. Ⱥɷɪɨɡɨɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
Ⱥɷɪɨɡɨɥɶɧɨɟ ɩɨɠɚɪɨɬɭɲɟɧɢɟ – ɜɢɞ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɪɚɡɥɢɱɧɵɯ ɩɪɨɞɭɤɬɨɜ ɝɨɪɟɧɢɹ ɚɷɪɨɡɨɥɟɨɛɪɚɡɭɸɳɢɯ ɜɟɳɟɫɬɜ, ɜɵɪɚɛɚɬɵɜɚɟɦɵɯ 
ɚɷɪɨɡɨɥɶɧɵɦ ɝɟɧɟɪɚɬɨɪɨɦ ɢ ɨɤɚɡɵɜɚɸɳɢɯ ɨɝɧɟɬɭɲɚɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɱɚɝ 
ɜɨɡɝɨɪɚɧɢɹ. 

ɋɢɫɬɟɦɵ ɚɷɪɨɡɨɥɶɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɬɭɲɟɧɢɹ 
ɩɨɠɚɪɨɜ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ, ɡɚɳɢɬɵ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɯɨɡɹɣɫɬɜ, ɫɢɥɨɜɵɯ ɭɫɬɚɧɨɜɨɤ ɢ ɬ. ɩ. 

ɍɫɬɚɧɨɜɤɢ ɚɷɪɨɡɨɥɶɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ ɫɬɚɧɰɢɹɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 
ɩɪɨɬɹɠɟɧɧɵɯ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɝɞɟ ɭɫɬɪɨɣɫɬɜɨ ɫɢɫɬɟɦ ɜɨɞɹɧɨɝɨ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɬɪɭɞɧɨɜɵɩɨɥɧɢɦɨ ɢɥɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ, ɚ ɬɚɤɠɟ 
ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɝɞɟ ɜɨɡɧɢɤɚɸɬ ɬɪɭɞɧɨɫɬɢ ɜɨɞɨɨɬɜɟɞɟɧɢɹ ɢ ɧɟɩɪɨɯɨɞɧɵɯ 
ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɜɧɭɬɪɢ ɡɞɚɧɢɣ.    

Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɞɚɧɧɵɯ ɫɢɫɬɟɦ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ ɩɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɢ 
ɪɟɡɤɨɟ ɭɦɟɧɶɲɟɧɢɟ ɜɢɞɢɦɨɫɬɢ ɜ ɡɚɳɢɳɚɟɦɵɯ ɩɨɦɟɳɟɧɢɹɯ 

 
9.3 Ɍɭɲɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɵɦɢ ɨɛɴɟɤɬɚɦɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 

ɩɨɠɚɪɚ, ɬɚɤ ɤɚɤ ɫɨɞɟɪɠɚɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ, 
ɩɨɷɬɨɦɭ ɬɭɲɟɧɢɟ ɢɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɩɭɫɤɨɦ ɨɬ ɡɚɳɢɬ 
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ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɩɨ ɩɟɪɢɦɟɬɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɛɟɡɨɩɚɫɧɨɦ 
ɪɚɫɫɬɨɹɧɢɢ ɦɨɧɬɢɪɭɸɬɫɹ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɧɚ ɤɨɬɨɪɵɯ ɜɟɪɬɢɤɚɥɶɧɨ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ ɨɪɨɫɢɬɟɥɢ (ɪɢɫɭɧɨɤ 9.8). 

 

 
Ɋɢɫɭɧɨɤ 9.8 – Ⱦɪɟɧɱɟɪɧɵɟ ɨɪɨɫɢɬɟɥɢ ɧɚ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ. 

 
Ɇɚɫɥɨɧɚɩɨɥɧɟɧɧɵɟ ɫɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, ɫɨɞɟɪɠɚɳɢɟ ɛɨɥɶɲɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɝɨɪɸɱɟɝɨ ɦɢɧɟɪɚɥɶɧɨɝɨ ɦɚɫɥɚ, ɨɫɨɛɟɧɧɨ ɨɩɚɫɧɵ ɜ ɫɥɭɱɚɟ ɪɚɡɪɵɜɚ 
ɛɚɤɚ ɢ ɜɵɬɟɤɚɧɢɹ ɝɨɪɹɳɟɝɨ ɦɚɫɥɚ ɩɪɢ ɚɜɚɪɢɢ. ɑɬɨɛɵ ɭɦɟɧɶɲɢɬɶ ɨɩɚɫɧɨɫɬɶ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ ɩɪɢ ɬɚɤɨɣ ɚɜɚɪɢɢ, ɩɪɢ ɦɨɧɬɚɠɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɨɞ 
ɧɢɦ ɫɨɨɪɭɠɚɟɬɫɹ ɦɚɫɥɨɩɪɢɟɦɧɚɹ ɛɟɬɨɧɢɪɨɜɚɧɧɚɹ ɹɦɚ, ɜ ɤɨɬɨɪɭɸ ɫɩɭɫɤɚɸɬ 
ɝɨɪɹɳɟɟ ɦɚɫɥɨ. əɦɚ ɩɨɤɪɵɜɚɟɬɫɹ ɫɬɚɥɶɧɨɣ ɪɟɲɟɬɤɨɣ, ɩɨɜɟɪɯ ɤɨɬɨɪɨɣ ɧɚɫɵɩɚɸɬ 
ɫɥɨɣ ɝɪɚɜɢɹ. ɉɪɢ ɩɪɨɬɟɤɚɧɢɢ ɱɟɪɟɡ ɫɥɨɣ ɝɪɚɜɢɹ ɝɨɪɹɳɟɝɨ ɦɚɫɥɚ ɬɟɦɩɟɪɚɬɭɪɚ ɟɝɨ 
ɫɧɢɠɚɟɬɫɹ, ɢ ɜ ɢɡɜɟɫɬɧɨɣ ɦɟɪɟ ɡɚɬɪɭɞɧɹɟɬɫɹ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɟ ɫ ɤɢɫɥɨɪɨɞɨɦ 
ɜɨɡɞɭɯɚ. 

Ɉɫɧɨɜɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɹɜɥɹɸɬɫɹ 
ɜɨɡɞɭɲɧɨ-ɦɟɯɚɧɢɱɟɫɤɚɹ ɩɟɧɚ, ɪɚɫɩɵɥɟɧɧɚɹ ɜɨɞɚ ɢ ɩɨɪɨɲɤɨɜɵɟ ɫɨɫɬɚɜɵ. 

ȼɨ ɜɫɟɯ ɫɥɭɱɚɹɯ ɩɪɢ ɝɨɪɟɧɢɢ ɦɚɫɥɚ ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɢɥɢ ɩɨɞ ɧɢɦ 
ɧɟɨɛɯɨɞɢɦɨ ɨɬɤɥɸɱɚɬɶ ɟɝɨ ɨɬ ɫɟɬɢ ɫɨ ɫɬɨɪɨɧɵ ɜɵɫɨɤɨɝɨ ɢ ɧɢɡɤɨɝɨ ɧɚɩɪɹɠɟɧɢɣ 
(ɩɟɪɜɵɦ ɞɟɥɨɦ ɫɨ ɫɬɨɪɨɧɵ ɩɨɞɚɱɢ ɧɚɩɪɹɠɟɧɢɹ), ɫɧɹɬɶ ɨɫɬɚɬɨɱɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɢ 
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ɡɚɡɟɦɥɢɬɶ. ɉɨɫɥɟ ɫɧɹɬɢɹ ɧɚɩɪɹɠɟɧɢɹ ɬɭɲɟɧɢɟ ɩɨɠɚɪɚ ɦɨɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ 
ɥɸɛɵɦɢ ɫɪɟɞɫɬɜɚɦɢ (ɪɚɫɩɵɥɟɧɧɨɣ ɜɨɞɨɣ, ɩɟɧɨɣ, ɩɨɪɨɲɤɚɦɢ). ɉɪɢ ɝɨɪɟɧɢɢ 
ɦɚɫɥɚ ɧɚ ɤɪɵɲɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɭ ɩɪɨɯɨɞɧɵɯ ɢɡɨɥɹɬɨɪɨɜ ɟɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɥɢɤɜɢɞɢɪɨɜɚɬɶ ɪɚɫɩɵɥɟɧɧɵɦɢ ɫɬɪɭɹ ɦɢ ɜɨɞɵ, ɧɢɡɤɨɤɪɚɬɧɨɣ ɜɨɡɞɭɲɧɨ-
ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɟɧɵ ɢɥɢ ɩɨɪɨɲɤɨɜɵɦɢ ɫɨɫɬɚɜɚɦɢ. ȿɫɥɢ ɩɨɜɪɟɠɞɟɧ ɤɨɪɩɭɫ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɢ ɩɪɨɢɫɯɨɞɢɬ ɝɨɪɟɧɢɟ ɩɨɞ ɧɢɦ, ɬɨ ɝɨɪɟɧɢɟ ɦɚɫɥɚ 
ɥɢɤɜɢɞɢɪɭɟɬɫɹ ɩɟɧɨɣ, ɚ ɦɚɫɥɨ ɫɥɟɞɭɟɬ ɫɩɭɫɬɢɬɶ ɜ ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜɭɚɪ. ȼ ɫɥɭɱɚɟ 
ɜɨɡɞɟɣɫɬɜɢɹ ɩɥɚɦɟɧɢ ɧɚ ɤɨɪɩɭɫ ɫɨɫɟɞɧɟɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɟɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɡɚɳɢɳɚɬɶ ɪɚɫɩɵɥɟɧɧɵɦɢ ɫɬɪɭɹɦɢ ɜɨɞɵ. 

 
9.3.1 Sergi Transformer Protector 
 
Ɉɬɞɟɥɶɧɨ ɯɨɬɟɥɨɫɶ ɛɵ ɪɚɫɫɦɨɬɪɟɬɶ ɭɫɬɚɧɨɜɤɭ ɚɡɨɬɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

SERGI TRANSFORMER PROTECTOR. Ⱦɚɧɧɚɹ ɭɫɬɚɧɨɜɤɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚ ɫɬɚɧɰɢɢ ɢ ɫɦɟɠɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɜɤɥɸɱɚɹ ɭɫɬɪɨɣɫɬɜɚ Ɋɉɇ, ɦɚɫɥɨɧɚɩɨɥɧɟɧɧɵɟ ɤɚɛɟɥɶɧɵɟ ɦɭɮɬɵ ɢ ɤɚɛɟɥɶɧɵɟ 
ɦɭɮɬɵ ɦɚɫɥɨɧɚɩɨɥɧɟɧɧɨɝɨ ɜɜɨɞɚ. ɉɪɟɢɦɭɳɟɫɬɜɚ ɞɚɧɧɨɣ ɭɫɬɚɧɨɜɤɢ ɡɚɤɥɸɱɚɟɬɫɹ 
ɜ ɬɨɦ, ɱɬɨ ɨɧɚ ɧɟ ɞɨɩɭɫɤɚɟɬ ɜɡɪɵɜ ɦɚɫɥɹɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɩɪɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɜɵɲɟɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜɧɭɬɪɢ ɧɟɝɨ. Ⱦɨɫɬɢɝɚɟɬɫɹ ɷɬɨ ɬɟɦ, ɱɬɨ 
ɭɫɬɚɧɨɜɤɚ ɩɪɢɫɨɟɞɢɧɹɟɬɫɹ ɤ ɛɚɤɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɜ ɧɟɦ 
ɞɚɜɥɟɧɢɹ, ɫɪɚɛɚɬɵɜɚɟɬ ɤɥɚɩɚɧ ɫɛɪɨɫɚ ɞɚɜɥɟɧɢɹ, ɡɚɬɟɦ ɩɨɫɪɟɞɫɬɜɨɦ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɚɜɬɨɦɚɬɢɤɢ, ɱɟɪɟɡ ɬɪɭɛɨɩɪɨɜɨɞ ɜ ɛɚɤ ɩɨɞɚɟɬɫɹ ɚɡɨɬ, ɤɨɬɨɪɵɣ ɨɯɥɚɠɞɚɟɬ ɟɝɨ ɢ ɧɟ 
ɞɨɩɭɫɤɚɟɬ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɚ. ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.9. 

 
Ɋɢɫɭɧɨɤ 9.9 – ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ SERGI TRANSFORMER PROTECTOR: 

1 – ɤɥɚɩɚɧ ɫɛɪɨɫɚ ɞɚɜɥɟɧɢɹ; 2 – ɛɚɤ ɫɛɪɨɫɚ ɞɚɜɥɟɧɢɹ; 3 – ɛɚɤ ɦɚɫɥɨ-ɝɚɡɚ 
ɫɟɩɚɪɚɰɢɢ; 4 – ɢɡɨɥɹɰɢɹ ɜɨɡɞɭɲɧɨɝɨ ɡɚɬɜɨɪɚ; 5 – ɛɚɥɥɨɧɵ ɫ ɚɡɨɬɨɦ. 
 
9.3.2 ɉɨɪɹɞɨɤ ɬɭɲɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
 
Ⱦɚɧɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɣ ɫɨɫɬɚɜɥɟɧɚ ɧɚ ɩɪɢɦɟɪɟ ɄȼȽɗɋ ɢɦ. 

ȿ.ɇ. Ȼɚɬɟɧɱɭɤɚ. 
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ɇɚ ɄȼȽɗɋ ɭɫɬɚɧɨɜɥɟɧɨ 8 ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ (1Ɍ÷8Ɍ). 
Ⱦɢɫɬɚɧɰɢɨɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɩɨɠɚɪɨɬɭɲɟɧɢɟɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ Ƚɓɍ, ɫ 

ɩɚɧɟɥɟɣ ɍɁ (ɞɥɹ 1Ɍ, 2Ɍ), ɍ5 (ɞɥɹ 3Ɍ, 4Ɍ), ɍ7 (ɞɥɹ 5Ɍ, 6Ɍ), ɍ9 (ɞɥɹ 7Ɍ, 8Ɍ). 
Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɪɚɛɨɬɚɥɨ ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɧɭɠɧɨ: 
- ɨɬɤɪɵɬɶ ɦɟɯɚɧɢɱɟɫɤɭɸ ɡɚɞɜɢɠɤɭ;  
- ɩɨɫɬɚɜɢɬɶ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɧɚ ɩɪɢɜɨɞɟ ɦɨɬɨɪɧɨɣ ɡɚɞɜɢɠɤɢ ɜ ɩɨɥɨɠɟɧɢɟ 

“ɷɥɟɤɬɪɢɱ.”. 
1. ȼ ɫɥɭɱɚɟ ɩɨɠɚɪɚ ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ 1Ɍ-8Ɍ ɨɩɟɪɚɬɢɜɧɵɣ ɩɟɪɫɨɧɚɥ ɧɚ 

Ƚɓɍ ɧɚɠɢɦɚɟɬ ɧɚ ɩɚɧɟɥɢ ɍ3-ɍ9 ɤɥɸɱ 1Ʉɍ – «ɨɬɤɥɸɱɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ 
ɜɤɥɸɱɟɧɢɟ ɩɨɠɚɪɨɬɭɲɟɧɢɹ»; 

2. ɋɪɚɛɚɬɵɜɚɧɢɟ ɜɵɯɨɞɧɵɯ ɪɟɥɟ ɡɚɳɢɬ (ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɢ ɝɚɡɨɜɚɹ 2 
ɫɬɭɩɟɧɢ); 

3. Ɉɬɤɥɸɱɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ; 
4. Ɂɚɡɟɦɥɟɧɢɟ; 
5. Пɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɟɣ ɫ ɤɨɧɬɪɨɥɟɦ ɨɬɫɭɬɫɬɜɢɹ ɧɚɩɪɹɠɟɧɢɹ ɢ 

ɬɨɤɚ ɨɬɤɪɵɜɚɟɬɫɹ ɦɨɬɨɪɧɚɹ ɡɚɞɜɢɠɤɚ; 
6. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɫ ɨɬɤɪɵɬɢɟɦ ɦɨɬɨɪɧɨɣ ɡɚɞɜɢɠɤɢ ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ 

ɫɪɚɛɚɬɵɜɚɟɬ ɨɬɫɟɱɧɨɣ ɤɥɚɩɚɧ, ɤɨɬɨɪɵɣ ɨɬɫɟɤɚɟɬ ɪɚɫɲɢɪɢɬɟɥɶ ɨɬ ɛɚɤɚ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢ ɩɨɠɚɪɟ; 

7. ɉɨɞɚɱɚ ɜɨɞɵ ɧɚ ɬɭɲɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
 
9.4 Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 

 
Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ Ƚɗɋ ɞɨɥɠɧɵ ɨɛɨɪɭɞɨɜɚɬɶɫɹ ɫɢɫɬɟɦɚɦɢ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɨ ɤɨɬɨɪɵɦ ɩɨɞɚɟɬɫɹ ɜɨɞɚ ɤ ɨɛɴɟɤɬɭ ɩɨɠɚɪɚ ɢ ɡɚɩɨɪɧɨ-
ɩɭɫɤɨɜɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ. Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɝɨ 
ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɨɩɨɜɟɳɟɧɢɹ, ɫ ɩɨɦɨɳɶɸ, ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɛɧɚɪɭɠɟɧɢɟ 
ɩɨɠɚɪɚ, ɚ ɬɚɤɠɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɭɫɤɨɦ ɫɢɫɬɟɦɵ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɞɚɱɟɣ 
ɜɨɞɵ ɧɚ ɨɱɚɝ ɩɨɠɚɪɚ. 

Ⱦɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɜ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ, ɜ 
ɨɫɧɨɜɧɨɦ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɪɚɫɩɵɥɟɧɧɚɹ ɜɨɞɚ. Ɉɛɪɚɡɭɸɳɢɣɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɬɭɲɟɧɢɹ 
ɦɟɥɤɨɞɢɫɩɟɪɫɧɵɣ ɜɨɞɹɧɨɣ ɬɭɦɚɧ, ɨɛɥɚɞɚɹ ɜɵɫɨɤɨɣ ɬɟɩɥɨɟɦɤɨɫɬɶɸ ɢ ɛɨɥɶɲɨɣ 
ɫɭɦɦɚɪɧɨɣ ɚɤɬɢɜɧɨɣ ɩɥɨɳɚɞɶɸ ɩɨɜɟɪɯɧɨɫɬɟɣ ɤɚɩɟɥɶ, ɪɟɡɤɨ ɫɧɢɠɚɟɬ 
ɬɟɦɩɟɪɚɬɭɪɭ ɜ ɡɨɧɟ ɩɨɠɚɪɚ, ɩɪɟɤɪɚɳɚɹ ɯɢɦɢɱɟɫɤɭɸ ɪɟɚɤɰɢɸ ɝɨɪɟɧɢɹ. 
 

9.5 ɋɢɫɬɟɦɚ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɨɩɨɜɟɳɟɧɢɹ. 
 
ɋɢɫɬɟɦɚ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɫɢɫɬɟɦɚ ɨɩɨɜɟɳɟɧɢɹ ɨ ɩɨɠɚɪɟ 

ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɜɨɡɝɨɪɚɧɢɣ ɢ ɩɟɪɟɞɚɱɢ ɬɪɟɜɨɠɧɨɝɨ ɢɡɜɟɳɟɧɢɹ 
ɧɚ ɩɨɫɬ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɧɚɛɥɸɞɟɧɢɹ (Ʉɉɉ) ɢ ɤɨɧɬɪɨɥɢɪɭɟɦɵɟ ɩɨɦɟɳɟɧɢɹ. 

ɋɢɫɬɟɦɚ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ: 
- ɇɟɩɪɟɪɵɜɧɵɣ ɤɪɭɝɥɨɫɭɬɨɱɧɵɣ ɤɨɧɬɪɨɥɶ ɨɛɫɬɚɧɨɜɤɢ ɜ ɨɯɪɚɧɹɟɦɵɯ 

ɩɨɦɟɳɟɧɢɹɯ; 
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- ȼɵɞɚɱɭ ɫɢɝɧɚɥɨɜ «ɉɈɀȺɊ» ɧɚ ɩɨɫɬ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɧɚɛɥɸɞɟɧɢɹ ɩɪɢ 
ɫɪɚɛɚɬɵɜɚɧɢɢ ɢɡɜɟɳɚɬɟɥɟɣ ɢ ɜɤɥɸɱɟɧɢɟ ɭɫɬɪɨɣɫɬɜ ɨɩɨɜɟɳɟɧɢɹ; 

- ȼɨɡɦɨɠɧɨɫɬɶ ɪɚɫɲɢɪɟɧɢɹ ɫɢɫɬɟɦɵ ɩɭɬɟɦ ɭɫɬɚɧɨɜɤɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɢɡɜɟɳɚɬɟɥɟɣ ɢ ɢɡɦɟɧɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɧɚɫɬɪɨɟɤ ɚɩɩɚɪɚɬɭɪɵ. 

 
9.5.1 Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɭɫɬɚɧɨɜɤɚ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ. 
 
Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɭɫɬɚɧɨɜɤɚ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɜ ɡɞɚɧɢɹɯ 

ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɩɨɠɚɪɚ ɢ ɢɡɜɟɳɟɧɢɹ ɨ ɩɨɠɚɪɟ ɞɟɠɭɪɧɨɝɨ 
ɩɟɪɫɨɧɚɥɚ, ɜɤɥɸɱɟɧɢɹ ɫɢɫɬɟɦɵ ɨɩɨɜɟɳɟɧɢɹ ɨ ɩɨɠɚɪɟ. 

ɒɥɟɣɮɵ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɩɨɞɤɥɸɱɚɸɬɫɹ ɤ ɛɥɨɤɚɦ ɭɩɪɚɜɥɟɧɢɹ 
ɉɉɄɈɉ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɨɤɨɥɨ ɡɨɧ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɢ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɢɡɜɟɳɚɬɟɥɟɣ: 
1. Ɋɭɱɧɵɟ. 
Ɉɫɧɨɜɧɵɦ ɩɪɢɧɰɢɩɨɦ ɞɟɣɫɬɜɢɹ ɢɡɜɟɳɚɬɟɥɹ ɩɨɠɚɪɧɨɝɨ ɪɭɱɧɨɝɨ ɹɜɥɹɟɬɫɹ 

ɡɚɦɵɤɚɧɢɟ ɤɨɧɬɚɤɬɨɜ ɜɧɭɬɪɟɧɧɟɝɨ ɦɢɤɪɨɜɵɤɥɸɱɚɬɟɥɹ ɤɨɬɨɪɵɣ ɩɨɞɤɥɸɱɚɟɬ ɜ 
ɲɥɟɣɮ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɞɨɛɚɜɨɱɧɵɣ ɪɟɡɢɫɬɨɪ, ɱɬɨ ɜɵɡɵɜɚɟɬ ɢɡɦɟɧɟɧɢɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɲɥɟɣɮɚ ɉɉɄ. 

2. Ⱦɵɦɨɜɵɟ 
Ɉɫɧɨɜɧɵɦ ɩɪɢɧɰɢɩɨɦ ɪɚɛɨɬɵ ɢɡɜɟɳɚɬɟɥɹ ɩɨɠɚɪɧɨɝɨ ɞɵɦɨɜɨɝɨ ɹɜɥɹɟɬɫɹ 

ɨɛɧɚɪɭɠɟɧɢɟ ɱɚɫɬɢɰ ɞɵɦɚ ɜ ɪɚɛɨɱɟɣ ɤɚɦɟɪɟ ɞɚɬɱɢɤɚ ɡɚ ɫɱɟɬ ɨɬɪɚɠɟɧɢɹ ɫɜɟɬɨɜɨɝɨ 
ɢɡɥɭɱɟɧɢɹ, ɢɫɯɨɞɹɳɟɝɨ ɢɡ ɫɜɟɬɨɞɢɨɞɚ, ɨɬ ɱɚɫɬɢɰ ɞɵɦɚ, ɱɬɨ ɩɪɢ ɨɛɪɚɛɨɬɤɟ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɯɟɦɨɣ ɢɡɜɟɳɚɬɟɥɹ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɜɧɭɬɪɟɧɧɟɝɨ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɚɬɱɢɤɚ ɞɨ 500 Ɉɦ. 

3. Ɍɟɩɥɨɜɵɟ 
Ɉɫɧɨɜɧɵɦ ɩɪɢɧɰɢɩɨɦ ɪɚɛɨɬɵ ɢɡɜɟɳɚɬɟɥɹ ɩɨɠɚɪɧɨɝɨ ɬɟɩɥɨɜɨɝɨ ɹɜɥɹɟɬɫɹ 

ɪɚɡɦɵɤɚɧɢɟ ɤɨɧɬɚɤɬɨɜ ɬɟɪɦɨɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɩɪɢ ɧɚɝɪɟɜɟ ɞɚɬɱɢɤɚ 
ɜɵɲɟ ɱɟɦ 62 ºɋ. 

4. ɉɥɚɦɟɧɢ 
Ɉɫɧɨɜɧɨɣ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɢɡɜɟɳɚɬɟɥɹ ɩɥɚɦɟɧɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 

ɩɨɜɵɲɟɧɧɨɣ ɪɟɚɤɰɢɟɣ ɧɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ ɢɡɥɭɱɟɧɢɟ ɨɬɤɪɵɬɨɝɨ ɨɝɧɹ ɢ 
ɪɟɝɢɫɬɪɢɪɭɸɬ ɢɫɬɨɱɧɢɤ ɜɨɡɝɨɪɚɧɢɹ ɫ ɩɨɦɨɳɶɸ ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɨɝɨ, 
ɢɧɮɪɚɤɪɚɫɧɨɝɨ ɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɞɢɚɩɚɡɨɧɨɜ. Ɍɚɤɢɟ ɞɚɬɱɢɤɢ ɢɫɩɨɥɶɡɭɸɬ ɧɚ 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɛɴɟɤɬɚɯ, ɝɞɟ ɩɟɪɟɩɚɞ ɬɟɦɩɟɪɚɬɭɪ ɢ ɡɚɞɵɦɥɟɧɢɟ ɫɱɢɬɚɟɬɫɹ 
ɧɨɪɦɨɣ. 

5. Ƚɚɡɨɜɵɟ 
Ɉɫɧɨɜɧɵɦ ɩɪɢɧɰɢɩɨɦ ɪɚɛɨɬɵ ɢɡɜɟɳɚɬɟɥɹ ɩɨɠɚɪɧɨɝɨ ɝɚɡɨɜɨɝɨ ɹɜɥɹɟɬɫɹ 

ɮɢɤɫɚɰɢɹ ɢɡɦɟɧɟɧɢɣ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ. 
6. Ʉɨɦɛɢɧɢɪɨɜɚɧɧɵɟ 
ɋɱɢɬɚɸɬɫɹ ɫɚɦɵɦɢ ɬɨɱɧɵɦɢ ɞɚɬɱɢɤɚɦɢ-ɢɡɜɟɳɚɬɟɥɹɦɢ, ɬɚɤ ɤɚɤ ɫɨɜɦɟɳɚɸɬ 

ɜ ɫɟɛɟ ɮɭɧɤɰɢɢ ɝɚɡɨɜɵɯ ɢ ɬɟɩɥɨɜɵɯ ɞɟɬɟɤɬɨɪɨɜ. Ɋɟɠɟ ɜɨɡɦɨɠɧɚ ɤɨɦɛɢɧɚɰɢɹ 
ɝɚɡɨɜɵɯ, ɞɵɦɨɜɵɯ ɢ ɫɜɟɬɨɜɵɯ ɞɚɬɱɢɤɨɜ.  

Ɋɚɡɦɟɳɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ: 
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1) ɂɡɜɟɳɚɬɟɥɢ ɩɨɠɚɪɧɵɟ ɞɵɦɨɜɵɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɩɨɬɨɥɤɟ 
ɫɨɝɥɚɫɧɨ ɩɥɚɧɨɜ ɪɚɡɦɟɳɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɟɬɟɣ Ⱥɉɋ ɢ ɩɥɚɧɨɜ ɩɨɠɚɪɧɨɣ 
ɫɢɝɧɚɥɢɡɚɰɢɢ. 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɞɵɦɨɜɵɦɢ ɩɨɠɚɪɧɵɦɢ ɢɡɜɟɳɚɬɟɥɹɦɢ, ɫɨɝɥɚɫɧɨ ɇɉȻ 
88-01: ɦɟɠɞɭ ɢɡɜɟɳɚɬɟɥɹɦɢ ɧɟ ɛɨɥɟɟ 9ɦ; Ɇɟɠɞɭ ɢɡɜɟɳɚɬɟɥɟɦ ɢ ɫɬɟɧɨɣ ɧɟ ɛɨɥɟɟ 
4,5 ɦ. 

2) ɂɡɜɟɳɚɬɟɥɢ ɩɨɠɚɪɧɵɟ ɬɟɩɥɨɜɵɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɩɨɬɨɥɤɟ 
ɫɨɝɥɚɫɧɨ ɩɥɚɧɨɜ ɪɚɡɦɟɳɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɟɬɟɣ Ⱥɉɋ ɢ ɩɥɚɧɨɜ ɩɨɠɚɪɧɨɣ 
ɫɢɝɧɚɥɢɡɚɰɢɢ. 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɟɩɥɨɜɵɦɢ ɩɨɠɚɪɧɵɦɢ ɢɡɜɟɳɚɬɟɥɹɦɢ ɧɟ ɞɨɥɠɧɨ 
ɩɪɟɜɵɲɚɬɶ 1,87 ɦ, ɚ ɦɟɠɞɭ ɢɡɜɟɳɚɬɟɥɟɦ ɢ ɫɬɟɧɨɣ 0,93 ɦ. 

3) ɂɡɜɟɳɚɬɟɥɢ ɩɨɠɚɪɧɵɟ ɪɭɱɧɵɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɫɬɟɧɟ ɧɚ ɜɵɫɨɬɟ 
1,5 ɦ ɨɬ ɭɪɨɜɧɹ ɩɨɥɚ, ɫɨɝɥɚɫɧɨ ɩɥɚɧɨɜ ɪɚɡɦɟɳɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɟɬɟɣ Ⱥɉɋ. 

4) ɉɪɢɛɨɪɵ ɉɉɄɈɉ, ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɢɧɬɟɪɮɟɣɫɚ, ɢɫɬɨɱɧɢɤɢ 
ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɩɢɬɚɧɢɹ ɪɚɡɦɟɳɚɸɬɫɹ ɜ ɩɨɦɟɳɟɧɢɹɯ ɧɚ ɫɬɟɧɟ ɢ ɧɟɫɝɨɪɚɟɦɵɦ 
ɨɫɧɨɜɚɧɢɟɦ ɧɚ ɜɵɫɨɬɟ 1,5 ɦ ɨɬ ɭɪɨɜɧɹ ɩɨɥɚ. 

 
9.5.2 ɋɢɫɬɟɦɚ ɨɩɨɜɟɳɟɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɷɜɚɤɭɚɰɢɟɣ. 
 
Ɂɚɞɚɱɢ ɫɢɫɬɟɦɵ ɨɩɨɜɟɳɟɧɢɹ ɫɜɨɞɹɬɫɹ ɤ ɫɥɟɞɭɸɳɟɦɭ: 
1) ɨɛɧɚɪɭɠɢɬɶ ɩɨɠɚɪ ɫ ɩɨɦɨɳɶɸ ɭɫɬɚɧɨɜɤɢ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ; 
2) ɨɛɟɫɩɟɱɢɬɶ ɨɩɨɜɟɳɟɧɢɟɦ ɥɸɞɟɣ ɨ ɩɨɠɚɪɟ ɢ ɭɤɚɡɚɬɶ ɩɭɬɢ ɷɜɚɤɭɚɰɢɢ; 
Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɩɪɢɧɰɢɩɟ ɪɚɛɨɬɵ: 
1) ɉɪɢɛɨɪ ɪɟɱɟɜɨɝɨ ɨɩɨɜɟɳɟɧɢɹ ɢ ɚɤɭɫɬɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ ɩɨɞɤɥɸɱɟɧɵ 

ɫ ɤɨɧɬɪɨɥɟɦ ɭɩɪɚɜɥɹɸɳɟɣ ɢ ɩɢɬɚɸɳɟɣ ɥɢɧɢɟɣ ɨɩɨɜɟɳɟɧɢɹ ɤ ɉɉɄɈɉ. ɉɪɢ 
ɩɨɫɬɭɩɥɟɧɢɢ ɫɢɝɧɚɥɚ «ɉɈɀȺɊ» ɧɚ ɉɉɄɈɉ ɜɤɥɸɱɚɸɬɫɹ ɜɫɟ ɪɟɱɟɜɵɟ 
ɨɩɨɜɟɳɚɬɟɥɢ. 

2)  Ⱥɍɉɋ ɢɧɬɟɝɪɢɪɭɟɬɫɹ ɜ ɫɢɫɬɟɦɭ ɋɄɍȾ, ɞɥɹ ɪɚɡɛɥɨɤɢɪɨɜɤɢ 
ɬɭɪɧɢɤɟɬɨɜ ɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɡɚɦɤɨɜ ɩɪɢ ɫɪɚɛɚɬɵɜɚɧɢɢ ɩɨɠɚɪɧɨɣ 
ɫɢɝɧɚɥɢɡɚɰɢɢ. 

Ɋɚɡɦɟɳɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ: 
1. ɋɜɟɬɨɜɵɟ ɬɚɛɥɨ ɫ ɧɚɞɩɢɫɹɦɢ «ȼɕɏɈȾ» ɪɚɡɦɟɳɚɸɬɫɹ ɧɚɞ ɞɜɟɪɧɵɦɢ 

ɩɪɨɟɦɚɦɢ ɩɪɢ ɜɵɯɨɞɟ ɢɡ ɩɨɦɟɳɟɧɢɹ. Ɉɧɢ ɭɤɚɡɵɜɚɸɬ ɜɵɯɨɞɵ ɢɡ ɡɚɳɢɳɚɟɦɵɯ 
ɩɨɦɟɳɟɧɢɣ ɢ ɧɚɯɨɞɹɬɫɹ ɩɨɫɬɨɹɧɧɨ ɜɨ ɜɤɥɸɱɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ. 

2. Ɋɟɱɟɜɵɟ ɨɩɨɜɟɳɚɬɟɥɢ ɪɚɡɦɟɳɚɸɬɫɹ ɫɨɝɥɚɫɧɨ ɩɥɚɧɨɜ ɪɚɡɦɟɳɟɧɢɹ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɥɚɧɨɜ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɜɵɫɨɬɟ ɧɟ ɦɟɧɟɟ 2,3 ɦ ɨɬ ɩɨɥɚ 
ɢ ɧɟ ɦɟɧɟɟ 150 ɦɦ ɨɬ ɩɨɬɨɥɤɚ. 

 
9.5.3 ɗɥɟɤɬɪɨɩɢɬɚɧɢɟ 
 
ɋɨɝɥɚɫɧɨ ɉɍɗ, ɩɨɠɚɪɧɵɟ ɫɢɝɧɚɥɢɡɚɰɢɢ ɜ ɱɚɫɬɢ ɨɛɟɫɩɟɱɟɧɢɹ 

ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɨɬɧɟɫɟɧɵ ɤ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɚɦ 1-ɨɣ ɤɚɬɟɝɨɪɢɢ. ɩɨɷɬɨɦɭ 
ɷɥɟɤɬɪɨɩɢɬɚɧɢɟ ɭɫɬɚɧɨɜɤɢ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɨɬ ɞɜɭɯ ɧɟɡɚɜɢɫɢɦɵɯ 
ɢɫɬɨɱɧɢɤɨɜ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɧɚɩɪɹɠɟɧɢɟɦ 220 ȼ. ɑɚɫɬɨɬɨɣ 50 Ƚɰ ɢ ɧɟ ɦɟɧɟɟ 0,5 
ɤȼɬ ɤɚɠɞɵɣ, ɢɥɢ ɨɞɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ 
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ɩɟɪɟɤɥɸɱɟɧɢɟɦ ɜ ɚɜɚɪɢɣɧɨɦ ɪɟɠɢɦɟ ɧɚ ɪɟɡɟɪɜɧɨɟ ɩɢɬɚɧɢɟ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ 
ɛɚɬɚɪɟɣ. 

Ɋɟɡɟɪɜɧɨɟ ɩɢɬɚɧɢɟ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɨɪɦɚɥɶɧɭɸ ɪɚɛɨɬɭ ɭɫɬɚɧɨɜɤɢ ɜ 
ɬɟɱɟɧɢɢ 24 ɱɚɫɨɜ ɜ ɞɟɠɭɪɧɨɦ ɪɟɠɢɦɟ ɢ ɧɟ ɦɟɧɟɟ 3 ɱɚɫɨɜ ɜ ɪɟɠɢɦɟ ɩɨɠɚɪ. 

ɇɚ ɄȼȽɗɋ ɢɦ. ȿ.ɇ.Ȼɚɬɟɧɱɭɤɚ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɨɜ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ 
ɩɢɬɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɵ ɋɄȺɌ-1200ɍ ɫ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɟɣ 7 Ⱥ*ɱ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
1) ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɪɚɛɨɱɟɦ ɜɜɨɞɭ 220 ȼ, 50 Ƚɐ; 
2) ɩɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ ɩɨ ɪɚɛɨɱɟɦɭ ɜɜɨɞɭ – ɧɟ ɛɨɥɟɟ 180 ȼȺ; 
3) ɨɬɤɥɨɧɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ – 10% ɞɨ +10% 
ȼɵɛɨɪ ɢɫɬɨɱɧɢɤɨɜ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɩɢɬɚɧɢɹ ɩɪɨɢɫɯɨɞɢɬ, ɢɫɯɨɞɹ, ɢɡ 

ɪɚɫɱɟɬɚ ɩɨɬɪɟɛɥɹɟɦɨɣ ɦɨɳɧɨɫɬɢ ɤɨɦɩɥɟɤɫɚ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɫɢɫɬɟɦɵ 
ɨɩɨɜɟɳɟɧɢɹ ɥɸɞɟɣ ɨ ɩɨɠɚɪɟ. 

 
9.6 ɉɨɞɝɨɬɨɜɤɚ ɩɟɪɫɨɧɚɥɚ 
 
Ⱦɥɹ ɦɢɧɢɦɢɡɚɰɢɢ ɪɢɫɤɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɨɠɚɪɚɦɢ ɧɚ Ƚɗɋ, 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɦɟɪɵ. ɉɪɨɜɟɞɟɧɢɟ ɢɧɫɬɪɭɤɬɚɠɟɣ ɩɟɪɫɨɧɚɥɚ ɩɨ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɬɜɟɬɫɬɜɟɧɧɵɦɢ ɫ ɩɪɨɜɟɪɤɨɣ ɡɧɚɧɢɣ ɜ 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɫɪɨɤɢ ɩɪɨɜɟɪɤɢ ɩɪɚɜɢɥ ɪɚɛɨɬɧɢɤɨɜ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ 
(ɧɟ ɪɟɠɟ ɨɞɧɨɝɨ ɪɚɡɚ ɜ ɝɨɞ). 

ɉɟɪɫɨɧɚɥ Ƚɗɋ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. Ʌɢɰɚ, ɜɢɧɨɜɧɵɟ ɜ ɧɚɪɭɲɟɧɢɢ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɧɟɫɭɬ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢɥɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. 

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

- ȼɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
- Ɋɟɝɭɥɹɪɧɵɟ ɢɧɫɬɪɭɤɬɚɠɢ (ɩɟɪɜɢɱɧɵɣ, ɩɟɪɢɨɞɢɱɟɫɤɢɟ, ɜɧɟɩɥɚɧɨɜɵɟ ɢ 

ɰɟɥɟɜɵɟ), ɩɨ ɜɨɩɪɨɫɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
- ɉɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ; 
- ɉɨɜɵɲɟɧɢɟ ɡɧɚɧɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ; 
- ɂɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɬ.ɞ. 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕХ ɂɋɌɈЧɇɂɄɈȼ 
 
1. Ɇɨɫɢɧ Ʉ.ɘ. Ƚɢɞɪɨɥɨɝɢɹ: ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ 

ɡɚɧɹɬɢɹɦ / Ʉ.ɘ. Ɇɨɫɢɧ. – 2-ɟ ɢɡɞ., ɢɫɩɪ. ɢ ɞɨɩ. – ɋɚɹɧɨɝɨɪɫɤ; ɑɟɪɟɦɭɲɤɢ: 
ɋɢɛɢɪɫɤɢɣ ɮɟɞɟɪɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ; ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ ɮɢɥɢɚɥ, 2012. – 48 ɫ.  

2. ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ Ƚɗɋ: ɍɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ ɤ ɤɭɪɫɨɜɨɦɭ ɢ 
ɞɢɩɥɨɦɧɨɦɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ / ɋɨɫɬ. Ⱥ.ɘ. 
Ⱥɥɟɤɫɚɧɞɪɨɜɫɤɢɣ, ȿ.ɘ. Ɂɚɬɟɟɜɚ, Ȼ.ɂ. ɋɢɥɚɟɜ; ɋɒɎ ɄȽɌɍ – ɋɚɹɧɨɝɨɪɫɤ, 2005. 
114 ɫ. 

3. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ: Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɜɵɩɨɥɧɟɧɢɸ 
ɤɭɪɫɨɜɨɝɨ ɢ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ / ɫɨɫɬ. ȿ.ɘ. Ɂɚɬɟɟɜɚ. – ɋɚɹɧɨɝɨɪɫɤ; 
ɑɟɪɟɦɭɲɤɢ: ɋɢɛɢɪɫɤɢɣ Ɏɟɞɟɪɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ; ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ ɮɢɥɢɚɥ, 
2012.- 12 ɫ. 

4. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ. ɑɚɫɬɶ 1. ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
ɪɟɠɢɦɨɜ Ƚɗɋ / ɫɨɫɬ. ɘ.Ⱥ. ɋɟɤɪɟɬɚɪɟɜ, Ⱥ.Ⱥ. ɀɞɚɧɨɜɢɱ, ȿ.ɘ. Ɂɚɬɟɟɜɚ, ɋ.ȼ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 

ȼɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 
 
Ɍɚɛɥɢɰɚ Ⱥ.1 – Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪ. Ⱥɧɝɚɪɚ 
Ƚɨɞɵ I II  III  IV  V VI  VII VIII IX  X XI  XII Qɫɪ. ɝɨɞ 

1925 339 307 290 688 2223 1384 1111 1070 1205 887 393 325 852 

1926 376 347 326 839 3261 1205 1040 1179 1581 1280 645 461 1045 

1927 183 151 134 366 2524 1775 1163 1154 1759 1010 581 307 925 

1928 258 220 194 422 3425 2083 1205 1068 1565 967 269 244 993 

1929 258 220 204 219 2716 997 1384 1116 979 973 459 353 823 

1930 403 350 328 1097 3196 1612 1828 1247 2205 1046 602 420 1195 

1931 371 333 301 275 3018 1631 1076 1176 1527 1242 446 393 983 

1932 333 296 285 314 3100 1631 1076 1176 1527 1242 511 339 986 

1933 350 215 190 209 1785 1013 920 1007 885 745 452 348 677 

1934 344 296 280 774 2321 1631 1076 1176 1527 918 543 366 938 

1935 371 333 301 520 2350 1513 1140 1133 1893 1085 446 393 957 

1936 247 215 204 1002 3348 1197 1036 1172 1581 950 422 309 974 

1937 344 296 280 779 3136 1646 1083 1187 1543 934 549 366 1012 

1938 360 242 253 572 2710 1201 1040 1176 1581 1280 489 348 938 

1939 398 344 317 288 2159 1864 2044 1115 1269 1043 489 375 976 

1940 360 242 253 572 1974 1250 1041 1307 1217 694 489 348 812 

1941 339 296 274 770 2304 1750 963 1011 877 645 543 361 844 

1942 355 237 247 559 2848 1846 2029 1108 1258 1038 479 339 1029 

1943 355 323 301 869 3401 1854 2040 1111 1269 1043 527 379 1123 

1944 376 323 319 1329 1862 1782 1170 1158 1775 826 570 375 989 

1945 398 344 317 288 2175 1707 1187 1079 1006 817 484 375 848 

1946 350 317 296 860 2585 2072 1170 1306 1215 753 522 375 985 

1947 344 312 296 626 1803 1442 1037 1300 1206 688 398 330 815 

1948 355 237 247 564 2828 2094 1041 1045 887 694 484 343 902 

1949 430 409 376 800 3091 1638 1083 1183 1538 929 608 438 1044 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 
Ƚɨɞɵ I II  III  IV  V VI  VII VIII IX  X XI  XII Qɫɪ. ɝɨɞ 

1950 274 226 258 464 2765 1770 1041 1300 1206 694 393 285 890 

1951 264 220 194 422 2553 1775 1170 1154 1775 1020 274 248 922 

1952 269 231 336 1561 3147 2261 2234 2200 1864 656 301 248 1276 

1953 247 220 194 1505 3350 2914 2015 2050 2210 1098 520 405 1394 

1954 213 210 237 553 2708 1538 1986 1386 1414 1007 344 280 990 

1955 264 220 194 426 2747 2592 1299 1008 1626 642 269 248 961 

1956 232 221 189 435 1930 1199 1013 1124 1125 720 549 370 759 

1957 269 226 210 224 1845 1252 1056 1070 1012 661 398 262 707 

1958 301 253 215 258 3395 2295 1911 2402 2103 1758 446 321 1305 

1959 371 323 296 1540 3550 2270 2259 2040 2097 1120 640 370 1406 

1960 242 215 204 998 2430 2330 2223 2144 2420 1121 344 230 1242 

1961 258 220 199 486 2020 1094 1298 1151 1172 785 355 262 775 

1962 290 285 280 275 1817 1065 895 1010 950 1043 462 276 721 

1963 371 247 258 581 1860 2130 1085 942 2113 1559 500 352 1000 

1964 220 151 134 891 3326 1356 1228 1782 1920 616 312 262 1016 

1965 204 167 156 413 2978 1893 1359 1369 2103 896 247 199 999 

1966 275 237 264 1325 2340 1370 1294 1455 1812 831 398 289 991 

1967 274 259 258 336 2818 2241 1119 1827 1925 973 441 359 1069 

1968 419 339 323 1609 1997 2044 1599 1835 2054 616 511 420 1147 

1969 328 312 296 309 2751 1019 1340 1066 1033 683 446 366 829 

1970 400 380 336 830 2126 1257 1434 817 1076 774 640 437 876 

1971 350 317 301 284 2494 1929 1164 1008 2054 602 452 348 942 

1972 344 312 296 693 3114 2351 1040 1105 1248 973 393 330 1017 

1973 355 290 274 258 2632 1958 1271 1116 1228 816 430 357 916 

1974 350 312 296 330 2374 2097 1269 1420 1737 1377 516 370 1037 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɍɚɛɥɢɰɚ Ⱥ.2 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɷɦɩɢɪɢɱɟɫɤɢɯ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
ɫɪɟɞɧɟɝɨɞɨɜɵɯ, ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ ɪɚɫɯɨɞɨɜ 

m P  Ƚɨɞɵ 
Qɫɪ. 
ɝɨɞ 

Ƚɨɞɵ Qɫɪ. ɩɨɥ Ƚɨɞɵ Qɫɪ. ɦɟɠ 

1 2 1959 1406 1953 2529 1959 740 

2 4 1953 1394 1958 2513 1953 684 
3 6 1958 1305 1959 2473 1930 680 

4 8 1952 1276 1952 2399 1926 630 
5 10 1960 1242 1960 2309 1949 629 

6 12 1930 1195 1930 2018 1943 615 
7 14 1968 1147 1968 2000 1968 614 
8 16 1943 1123 1967 1986 1944 595 

9 18 1967 1069 1965 1940 1970 584 
10 20 1926 1045 1943 1935 1960 575 

11 22 1949 1044 1964 1922 1952 574 
12 24 1974 1037 1928 1869 1937 570 

13 25 1942 1029 1974 1859 1934 557 

14 27 1972 1017 1955 1854 1946 557 
15 29 1964 1016 1954 1826 1958 550 

16 31 1937 1012 1942 1820 1972 545 
17 33 1963 1000 1972 1772 1963 539 

18 35 1965 999 1932 1754 1936 537 
19 37 1928 993 1931 1746 1935 535 

20 39 1966 991 1963 1738 1966 534 

21 41 1954 990 1971 1730 1942 534 
22 43 1944 989 1966 1721 1974 524 

23 45 1932 986 1937 1719 1939 520 
24 47 1946 985 1926 1709 1938 517 

25 49 1931 983 1949 1707 1931 511 

26 51 1939 976 1951 1705 1941 509 

27 53 1936 974 1927 1705 1932 506 

28 55 1955 961 1939 1690 1925 506 
29 57 1935 957 1936 1673 1967 496 

30 59 1971 942 1946 1670 1945 484 
31 61 1934 938 1973 1641 1948 478 

32 63 1938 938 1935 1632 1947 476 

33 65 1927 925 1938 1626 1940 471 
34 67 1951 922 1944 1618 1954 467 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.2 

m P  Ƚɨɞɵ 
Qɫɪ. 
ɝɨɞ 

Ƚɨɞɵ Qɫɪ. ɩɨɥ Ƚɨɞɵ Qɫɪ. ɦɟɠ 

35 69 1973 916 1950 1616 1973 462 
36 71 1948 902 1948 1579 1964 450 

37 73 1950 890 1934 1546 1971 450 
38 75 1970 876 1929 1469 1969 446 

39 76 1925 852 1969 1442 1928 446 

40 78 1945 848 1945 1431 1927 445 
41 80 1941 844 1925 1406 1950 436 

42 82 1969 829 1941 1381 1956 434 
43 84 1929 823 1940 1358 1951 433 

44 86 1947 815 1947 1358 1929 419 

45 88 1940 812 1961 1347 1961 418 
46 90 1961 775 1970 1342 1965 410 

47 92 1956 759 1956 1278 1962 404 
48 94 1962 721 1957 1247 1955 403 

49 96 1957 707 1962 1227 1933 390 
50 98 1933 677 1933 1136 1957 370 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɍɚɛɥɢɰɚ Ⱥ.3 – Ɋɚɫɱёɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɨ ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ ɢ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ 

Ɇɟɫɹɰɵ 1 2 3 4 5 6 7 8 9 10 11 12 ܳ˒ˑˎ, ɦ3/ɫ 227 190 169 453 2020 1095 1267 1116 1144 761 323 231 

Zɜɛ (ɇɉɍ), ɦ 125 125 125 125 125 125 125 125 125 125 125 125 ܼʜʐ(ܳʜʐሺݐሻ), ɦ 105,44 105,21 104,86 106,27 111,54 108,96 109,55 109,04 109,14 107,66 106,03 105,47 ܪʒЭʠ˒ˑˇ˅, ɦ 19 20 20 19 13 16 15 16 16 17 19 19  ˄ܰ˞˕.ʒЭʠ, Ɇȼɬ 38 32 29 72 230 149 166 151 154 112 52 38 
 ܳʑʤʙ, ɦ3/ɫ 500 500 500 500 500 500 500 500 500 500 500 500 ܼʜʐ(ܳʑʤʙሺݐሻ), ɦ 107,06 107,06 106,49 106,49 106,49 106,49 106,490 106,49 106,490 106,49 107,06 107,06 ܪʒЭʠ˒ˑˇ˅, ɦ 18 18 18 18 18 18 18 18 18 18 18 18 ʑܰʤʙ, Ɇȼɬ 76 76 79 79 79 79 79 79 79 79 76 76  
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɍɚɛɥɢɰɚ Ⱥ.4 – ɋɪɚɛɨɬɤɚ ɢ ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɨɤɨɧɱɚɬɟɥɶɧɵɣ ɜɚɪɢɚɧɬ) 

№ɦɟɫ. Q90% Qɢɫɩ. Qɮ Qɥёɞ Qɲɥɸɡ Qɩɨɥ Qɜɞɯɪ. Qɯɥ.ɫɛ. QȼɏɄ QȽɗɋ QɇȻ Vɧɚɱ ΔV Vɤɨɧ Zɧɚɱ Zɤɨɧ Zɫɪ ZɇȻ H N 

11 355 3 16 12 0 324 160 0 500 484 500 45,84 0,41 45,42 125 124,87 124,94 106,49 18,25 76 
12 262 3 16 12 0 231 1714 0 500 1945 1961 45,42 4,44 40,98 124,87 123,78 124,33 112,33 11,80 197 

1 258 2 16 12 0 228 2006 0 500 2234 2250 40,98 5,20 35,78 123,78 122,88 123,33 112,87 10,27 197 

2 220 2 1   6 12 0 190 294 0 500 484 500 35,78 0,76 35,02 122,88 122,76 122,82 107,06 15,57 65 

3 199 5 16 12 0 166 318 0 500 484 500 35,02 0,82 34,19 122,76 122,62 122,69 106,49 16,01 67 

4 486 20 16 -36 0 486 -2 0 500 484 500 34,20 -0,00 34,20 122,62 122,72 122,62 106,49 15,94 66 
5 2020 11 16 -36 9 2020 -1545 0 500 475 500 34,20 -4,00 38,20 122,72 123,28 122,95 106,49 16,27 66 

6 1094 13 16 -6 8 1063 -587 0 500 476 500 38,21 -1,52 39,72 123,28 123,54 123,41 106,49 16,73 68 
7 1298 12 16 0 7 1263 -786 0 500 477 500 39,73 -2,03 41,76 123,54 123,95 123,75 106,49 17,06 70 

8 1151 12 16 0 0 1123 -639 0 500 484 500 41,77 -1,65 43,42 123,95 124,33 124,14 106,49 17,46 73 

9 1172 8 16 0 0 1148 -664 0 500 484 500 43,42 -1,72 45,14 124,33 124,79 124,56 106,49 17,88 74 

10 785 4 16 12 0 753 -269 0 500 484 500 45,14 -0,69 45,84 124,79 125,00 124,90 106,49 18,21 76 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

 

  

 

Ɋɢɫɭɧɨɤ Ⱥ.1 –Ɋɚɛɨɬɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɚ ɫɭɬɨɱɧɨɦ ɝɪɚɮɢɤɟ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ 
(ɹɧɜɚɪɶ, ɞɟɤɚɛɪɶ) 

Ɇɨɬɵɝɢɧɫɤɚɹ Ƚɗɋ ɛɚɡɚ 

 

Ɇɨɬɵɝɢɧɫɤɚɹ Ƚɗɋ ɩɢɤ 

Ȼɨɝɭɱɚɧɫɤɚɹ Ƚɗɋ ɩɢɤ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

 

Ɍɚɛɥɢɰɚ Ⱥ.5 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 

Ɇɟɫɹɰɵ 
ɗɧɟɪɝɨɫɢɫɬɟɦɚ, Ɇȼɬ ɋɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ, Ɇȼɬ ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ, Ɇȼɬ ɋɭɳɟɫɬɜɭɸɳɢɟ Ɍɗɋ, Ɇȼɬ 

Pmax Pɚɜɚɪ. Ɋɧɚɝɪ. Nɪɚɛ. Nɧɚɝɪ. Nɪɟɦ. Nɪɚɛ. Nɧɚɝɪ. Nɪɟɦ. Nɪɚɛ. Nɧɚɝɪ. Nɚɜɚɪ. Nɪɟɦ. 
1 8723 131 872 1269 110 0 237,00 21 0 7444 131 872 0 
2 8410 126 841 1243 119 0 70,00 7 0 7321 126 841 0 
3 7868 118 787 1029 110 0 70,00 8 0 6859 118 787 0 
4 7241 109 724 976 101 0 78,00 8 0 6297 109 724 0 
5 6699 100 670 883 92 0 72,00 8 0 5786 100 670 128 
6 6385 96 639 885 89 0 71,00 7 0 5566 96 639 473,5 
7 6385 96 639 886 89 0 71,00 7 0 5565 96 639 473,5 
8 6699 100 670 884 92 0 74,00 8 0 5783 100 670 128 
9 7240 109 724 978 101 212 80,00 8 40 6292 109 724 0 
10 7868 118 787 1027 110 0 77,00 8 0 6854 118 787 0 
11 8410 126 841 1238 119 0 78,00 7 0 7315 126 841 0 
12 8723 131 872 1265 110 0 237,00 21 0 7442 131 872 0 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

 

Ɍɚɛɥɢɰɚ Ⱥ.6 – Ɋɚɫɱёɬ ɜɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜ ɫɪɟɞɧɟɦ ɩɨ ɜɨɞɧɨɫɬɢ ɝɨɞɭ (ɪɚɛɨɬɚ Ƚɗɋ ɩɨ ɦɨɳɧɨɫɬɹɦ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ) 

№ ɦɟɫɹɰɚ Q50% Qɢɫɩ. Qɮ Qɥёɞ Qɲɥɸɡ Qɩɨɥ Qɜɞɯɪ. Qɯɥ.ɫɛ. QȼɏɄ QȽɗɋ QɇȻ 
11 433 3 16 12 0 402 110 0 500 512 528 
12 380 3 16 12 0 349 1565 0 500 1914 1930 
1 299 2 16 12 0 269 1910 0 500 2179 2195 
2 268 2 16 12 0 238 246 0 500 484 500 
3 251 5 16 12 0 218 650 0 500 868 884 
4 486 20 16 -36 0 486 -2 0 500 484 500 
5 3002 11 16 -36 8 3003 -2484 0 500 519 543 
6 1626 13 16 -6 8 1595 -885 0 500 710 734 
7 1299 12 16 0 7 1264 -780 0 500 484 507 
8 1272 12 16 0 0 1244 -330 0 500 914 930 
9 1521 8 16 0 0 1497 0 0 500 1497 1513 
10 956 4 16 12 0 924 0 0 500 924 940 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.6 

Vɧɚɱ ΔV Vɤɨɧ Zɧɚɱ Zɤɨɧ Zɫɪ ZɇȻ H N Nɝɚɪ. ɗ, ɦɥɧ ɤȼɬ*ɱ 
45,84 0,29 45,55 125 124,91 124,96 106,62 18,14 80 254 57,6 

45,55488 4,06 41,50 124,91 123,89 124,40 112,27 11,94 197 197 141,84 
41,4984 4,95 36,55 123,89 123,01 123,45 112,77 10,49 197 197 141,84 
36,54768 0,64 35,91 123,01 122,9 122,96 107,06 15,70 65 254 46,8 
35,91005 1,68 34,23 122,9 122,62 122,76 108,16 14,41 108 254 77,76 
34,22525 -0,01 34,23 122,62 122,72 122,62 106,49 15,94 66 254 47,52 
34,23043 -6,44 40,67 122,72 123,72 123,17 106,69 16,29 73 254 52,56 
40,66896 -2,29 42,96 123,72 124,22 123,97 107,54 16,24 99 254 71,28 
42,96288 -2,02 44,98 124,22 124,75 124,49 106,52 17,77 74 254 53,28 
44,98464 -0,86 45,84 124,75 125 124,88 108,35 16,34 128 254 92,16 

45,84 0 45,84 125 125 125,00 110,30 14,51 187 254 134,64 
45,84 0 45,840 125 125,00 125,00 108,38 16,43 131 254 94,32 

 

ɗɝɨɞ = 1012,76 ɦɥɧ.ɤȼɬ·ɱ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɍɚɛɥɢɰɚ Ⱥ.7 – Ɋɚɫɱёɬ ɜɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜ ɫɪɟɞɧɟɦ ɩɨ ɜɨɞɧɨɫɬɢ ɝɨɞɭ (ɪɚɛɨɬɚ Ƚɗɋ ɩɨ ɨɬɦɟɬɤɚɦ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ) 

№ ɦɟɫɹɰɚ Q50% Qɢɫɩ. Qɮ Qɥёɞ Qɲɥɸɡ Qɩɨɥ Qɜɞɯɪ. Qɯɥ.ɫɛ. QȼɏɄ QȽɗɋ QɇȻ 
11 433 3 16 12 0 402 155 0 500 557 573 
12 380 3 16 12 0 349 1720 0 500 2069 2085 
1 299 2 16 12 0 269 2020 0 500 2289 2305 
2 268 2    16 12 0 238 280 0 500 518 534 
3 251 5 16 12 0 218 300 0 500 518 534 
4 486 20 16 -36 0 486 20 0 500 506 522 
5 3002 11 16 -36 8 3003 -2500 0 500 503 527 
6 1626 13 16 -6 8 1595 -910 0 500 685 709 
7 1299 12 16 0 7 1264 -780 0 500 484 507 
8 1272 12 16 0 0 1244 -305 0 500 939 955 
9 1521 8 16 0 0 1497 0 0 500 1497 1513 
10 956 4 16 12 0 924 0 0 500 924 940 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.7 

Vɧɚɱ ΔV Vɤɨɧ Zɧɚɱ Zɤɨɧ Zɫɪ ZɇȻ H N Nɝɚɪ. ɗ, ɦɥɧ ɤȼɬ*ɱ 
45,84 0,40 45,44 125 124,88 124,94 106,83 17,92 86 254 61,92 
45,44 4,46 40,98 124,88 123,78 124,33 112,58 11,56 206 197 148,32 
40,98 5,24 35,74 123,78 122,88 123,33 112,95 10,19 200 197 144 
35,74 0,73 35,02 122,88 122,76 122,82 107,25 15,38 68 254 48,96 
35,02 0,78 34,24 122,76 122,62 122,69 106,65 15,85 71 254 51,12 
34,24 0,05 34,19 122,62 122,72 122,62 106,59 15,84 69 254 49,68 
34,19 -6,48 40,67 122,72 123,72 123,17 106,62 16,36 71 254 51,12 
40,67 -2,36 43,03 123,72 124,23 123,98 107,43 16,35 96 254 69,12 
43,03 -2,02 45,05 124,23 124,77 124,50 106,52 17,79 74 254 53,28 
45,05 -0,79 45,84 124,77 125 124,89 108,44 16,25 131 254 94,32 
45,84 0 45,84 125 125 125,00 110,30 14,51 187 254 134,64 

45,84 0 45,840 125 125,00 125,00 108,38 16,43 131 254 94,32 

 

ɗɝɨɞ = 1000,8 ɦɥɧ.ɤȼɬ·ɱ 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

 

Ɋɢɫɭɧɨɤ Ȼ.1 – Ɋɚɛɨɱɚɹ ɡɨɧɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ20-ȽɄ-1000 
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Ɋɢɫɭɧɨɤ Ȼ.2 – Ɋɚɛɨɱɚɹ ɡɨɧɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ20-ȼ-1000 
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Ɋɢɫɭɧɨɤ Ȼ.3 – ɋɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɵ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 
 

Ɍɚɛɥɢɰɚ ȼ.1 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢ
ɟ 

Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵ

ɟ ɟɞɢɧɢɰɵ 
ɂɦɟɧɨɜɚɧɧɵɟ 

ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ.ʝ 

Ͳ,ͳͷ ∙  ʜ 0,48 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 

Ͳ,͵ - 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 
ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ 

Ͳ,ͷ ∙  ʜ 1,59 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙ ʝʡʠ ͸ܫ ʜ 4,76 Ⱥܫ ∙  ʜ 19,05 Ⱥܫ

ɁɁȽ 
ܷ଴ 

 ଶ ܷ଴ீ - 15 ȼ ܷ଴ଷݐ ଵ ܷ଴ଵீ - 5 ȼݐ
Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 

1,2 - 

Ɂɉɇ ܷ > 

2ɫɬɭɩɟɧɶ  ܷ஼ʟଶ ͳ,Ͷ ∙ ܷʜ 140 ȼ 

1 ɫɬɭɩɟɧɶ  ܷ஼ʟଵ ͳ,ʹ ∙ ܷʜ 120 ȼ 

Ɂɚɳɢɬɚ 
ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥ
ɶɧɨɫɬɢ ɨɬ 
ɧɟɫɢɦɦɟɬɪɢɱ
ɧɵɯ ɤ.ɡ. ɢ 
ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ʜ 0,22 Ⱥܫ

ɉɈ ܫଶʞʢʠʙ Ͳ,ͳͷ ∙  ʜ 0,48 Ⱥܫ

ɈɌɋ I ܫଶʠ.ʖ. Ͳ,ʹͷ ∙  ʜ 0,79 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵ
ɯ ɤ.ɡ. ɢ 
ɩɟɪɟɝɪɭɡɨɤ 

 ଵܫ

ɋɈ ܫʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 3,40 Ⱥܫ
ɉɈ ܫଵʞʢʠʙ ͳ,ͳ ∙  ʜ 3,49 Ⱥܫ

ɈɌɋ ܫଵʝʡʠ ͳ,ͷ͵ͳ ∙  ʜʝʛ 4,86 Ⱥܫ

ȾɁ ܼ < 
1 ɫɬɭɩɟɧɶ 

ܼଵ 0,087 ͳ,ʹͺ ʝˏ ܼ˔ˏଵ Ͳ,ͳͷ ∙ ܼூ 0,19 Ɉɦ 

2 ɫɬɭɩɟɧɶ 
ܼଶ 0,35 5,13 Ɉɦ ܼ˔ˏଶ Ͳ,ͳͷ ∙ ܼଶ  0,77 Ɉɦ 

Ɂɚɳɢɬɚ 
ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  
ɋɈ ܫ௉ ʠʗʒʜ. ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ  4,86 Ⱥܫ
ɉɈ ܫ௉ ʞʢʠʙ. ͳ,ͳ ∙  ʜʝʛ.ʟ  4,99 Ⱥܫ
Ɉɬɫɟɱɤɚ ܫ௉ ʞʢʠʙ. ʹ,ʹͶͷ ∙  ʜʝʛ.ʟ  10,23 Ⱥܫ
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 
Ɍɚɛɥɢɰɚ ȼ.2 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 

 
 
 
 
 

Ɂɚɳɢɬɵ Ⱦɟɣɫɬɜɢɟ 

 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
 
 

Ɉɛɨɡɧɚɱɟɧɢɟ 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ/
Ƚ 

Ƚɚ
ɲ

ɟɧ
ɢɟ

 ɩ
ɨɥ

ɟɣ
 

Ɉ
ɫɬ

ɚɧ
ɨɜ

 ɬ
ɭɪ

ɛɢ
ɧɵ

 ɢ
 

ɫɛ
ɪɨ

ɫ 
Ⱥ

ɊɁ
 

ɉ
ɭɫ

ɤ 
ɉ

ɀ
Ɍ 

ȽȽ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ
-2

20
 ɢ

 
ȼ-

Ɍɋ
ɇ

 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ɒ
ɋȼ

 

ɉ
ɪɟ

ɞɭ
ɩɪ

ɟɞ
ɢɬ

ɟɥ
ɶɧ

ɵɣ
 

ɫɢ
ɝɧ

ɚɥ
 

ɉɪɨɞɨɥɶɧɚɹ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ 

ɡɚɳɢɬɚ 

    + + + + ܩ∆ܫ

Ɂɚɳɢɬɚ ɨɬ 
ɡɚɦɵɤɚɧɢɣ ɧɚ 

ɡɟɦɥɸ ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ 

ܷ଴ ݐଵ       + ݐଶ + + +     ܷ଴ଷ + + +     

Ɂɚɳɢɬɚ ɨɬ 
ɩɨɜɵɲɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ 

ܷ > 2 ɫɬɭɩɟɧɶ + +      
1 ɫɬɭɩɟɧɶ + +      

Ɂɚɳɢɬɚ ɨɬ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɄɁ ɢ ɩɟɪɟɝɪɭɡɨɤ 

 +       ଶ ɋɈܫ
ɂɈ + +      

ɈɌɋ ݐଵ      +  ݐଶ     +   ݐଷ + +      
Ɂɚɳɢɬɚ ɨɬ 

ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ 
ɢ ɩɟɪɟɝɪɭɡɨɤ  

 +       ଵ ɋɈܫ
ɂɈ + +      

ɈɌɋ ݐଵ      +  ݐଶ     +   ݐଷ + +      
Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ 

ɡɚɳɢɬɚ 
ܼ < 1 ɫɬɭɩɟɧɶ ݐଵ     +   ݐଶ + + +     

2 ɫɬɭɩɟɧɶ ݐଵ      +  ݐଶ     +   ݐଷ + +      
Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 

ɩɟɪɟɝɪɭɡɨɤ 
ܫ˓  ɋɈ       + 

ɂɈ + +      
ɈɌɋ + +      
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 
 

Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 
 

 
Ɋɢɫɭɧɨɤ Ƚ.1 – Ʉɚɥɟɧɞɚɪɧɵɣ ɩɥɚɧ 






