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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

 
2.1 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɜɨɞɵ 
 
2.1.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
Ɋɟɤɚ: Ɍɢɦɩɬɨɧ. 
ɗɧɟɪɝɨɫɢɫɬɟɦɚ: ɊȾɍ əɤɭɬɢɹ, P୫a୶ = ͻͶͷʹ Ɇȼɬ. 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ͳͲʹͲ Ɇȼɬ. 
Ɉɬɦɟɬɤɚ ɇɉɍ = ͷ͵ͷɦ. 
Ɉɬɦɟɬɤɚ ɞɧɚ = ͵ͻͷ ɦ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ kN = ͺ,͸. 
Ɂɢɦɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ kɁ = Ͳ,͸. 
ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ Δh =  ͳ ɦ. 
Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 
 

Ɍɚɛɥɢɰɚ 2.1 – ɉɨɬɟɪɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɪɚɫɯɨɞɵ ȼɏɄ 
Ɇɟɫɹɰ I II  III  IV V V I VII VII IX X XI XII 

Qɜɯɤ 150 150 150 150 400 400 400 400 400 150 150 150 Qˋ˔˒ 
,ˏଷ/˔ 0 0 0 2 2 2 3 2 2 0 0 0 Qˎˈˇ,ˏଷ/˔ 1 1 1 -15 -6 0 0 0 0 6 6 6 Q˗ˋˎ˟˕˓
,ˏଷ/˔ 2 2 2 2 2 2 2 2 2 2 2 2 Q˓˞˄ , ˏଷ/˔ 

21 0 0 21 21 21 21 0 0 0 0 0 

 
2.1.2 Ʉɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɪɚɫɯɨɞɨɜ 
 
ɂɫɩɨɥɶɡɭɹ ɦɟɬɨɞ ɜɵɛɨɪɚ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ, ɧɭɠɧɨ ɪɚɡɞɟɥɢɬɶ ɝɨɞ ɧɚ 

ɦɧɨɝɨɜɨɞɧɵɣ ɢ ɦɚɥɨɜɨɞɧɵ. ȼ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɦɨɠɧɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɤ 
ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɟ ɪɚɫɯɨɞɵ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɵ 
ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ ɪɚɫɯɨɞɭ. ɂ ɨɩɪɟɞɟɥɢɜ ɝɪɚɧɢɰɵ, ɧɭɠɧɨ ɞɥɹ ɜɫɟɯ ɥɟɬ ɪɹɞɚ 
ɜɵɱɢɫɥɢɬɶ ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ, ɦɚɥɨɜɨɞɧɵɣ ɫɟɡɨɧ ɢ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ. Ⱦɚɥɟɟ 
ɪɚɧɠɢɪɭɟɦ ɤɚɠɞɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. ɉɨ ɩɨɥɭɱɟɧɧɵɦ 
ɪɟɡɭɥɶɬɚɬɚɦ ɫɬɪɨɹɬɫɹ ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ 2.1. 

 Pሺmሻ = ୫୬+ଵ ∙ ͳͲͲ ሺ%ሻ,                               (2.1) 
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ɝɞɟ Pሺmሻ – ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ; 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ [ɉɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.1]. 
Ɋɚɫɱёɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 90%, ɫɪɟɞɧɟɜɨɞɧɨɝɨ – 50%. 
ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ, 

ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.1. 
 

 
 

Ɋɢɫɭɧɨɤ 2.1 – ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɡɚ ɝɨɞ, 
ɩɨɥɨɜɨɞɧɵɯ ɢ ɦɟɠɟɧɧɵɯ ɪɚɫɯɨɞɨɜ 

 
2.1.3 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 
Ⱦɥɹ ɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

ɨɬɫɭɬɫɬɜɭɟɬ ɤɨɧɤɪɟɬɧɵɣ ɝɨɞ. ɉɨ ɷɦɩɢɪɢɱɟɫɤɨɣ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ 
ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɟ ɝɨɞɵ ɫɩɪɚɜɚ ɢ ɫɥɟɜɚ ɨɬ ɪɚɫɱɟɬɧɨɣ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 50%: 1969 ɢ 1966 ɝɝ.  

 
ɋɪɟɞɧɟɩɨɥɨɜɨɞɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ 50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
 
 Q˒ହ଴%˄˃ˊˑ˅ˑˈ =  ͳͺͲͶ ɦ3/ɫ – ɛɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ. 
 
Ɇɚɥɨɜɨɞɧɨɟ ɛɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ 50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
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 Qˏହ଴%˄˃ˊˑ˅ˑˈ = ͳʹ͵,ͷ  ɦ3/ɫ. 
 

Ⱦɥɹ 1969 ɝɨɞɚ: 
 

Ʉˏ = ொˏఱబ%˄˃ˊˑ˅ˑˈQɦ భవలవ = ଵଶଷ,ହଵହ଻ = Ͳ,͹ͻ                        (2.2) 

 ʙ˒ = Q˒ఱబ%˄˃ˊˑ˅ˑˈQ˒ భవలవ = ଵ଼଴ସଵ଻଼ଽ = ͳ,Ͳͳ                                 (2.3) 

 
Ⱦɥɹ 1966 ɝɨɞɚ: 

 

Ʉˏ = Qˏఱబ%˄˃ˊˑ˅ˑˈQɦ భవలల = ଵଶଷ,ହଵ଻଻ = Ͳ,ͻͷ                         (2.4) 

 

Ʉ˒ = ொ˒ఱబ%˄˃ˊˑ˅ˑˈQɩ భవలల = ଵ଼଴ସଵ଻଴଼ = ͳ,Ͳ͸                         (2.5) 

 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɛɥɢɠɟ ɤ 1 ɞɥɹ 1969 ɝɨɞɚ, ɩɨɷɬɨɦɭ ɜɵɛɢɪɚɟɦ ɢɯ. 
Ⱦɥɹ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 90% ɧɚ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ 1959 ɝ. ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ 
ɩɨɥɨɜɨɞɶɸ. 

 

Ʉˏ = Qˏవబ%˄˃ˊˑ˅ˑˈQɦ భవఱవ = ଺ହଵ଴ସ = Ͳ,͸͵                        (2.6) 

 

Ʉ˒ = Q˒వబ%˄˃ˊˑ˅ˑˈQɩ భవఱవ = ଵଷ଼ଷଵଷ଼ଷ = ͳ                        (2.7) 

 
ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1959 ɝ. ɛɟɡ 

ɤɨɪɪɟɤɬɢɪɨɜɤɢ. 

ȼ ɬɚɛɥɢɰɟ 2.2 ɪɚɫɱɟɬɧɵɟ ɫɪɟɞɧɟ ɜɨɞɧɵɣ ɢ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞɚ. Ƚɢɞɪɨɝɪɚɮ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.2. 

 
Ɍɚɛɥɢɰɚ 2.2 - Ɋɚɫɱɟɬ ɫɪɟɞɧɟ ɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

Ƚɨɞ I II  III  IV V VI VII VIII IX X XI XII 
90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, 1959 ɝ. 

Ȼɟɡ 
ɤɨɪɪɟɤɬ. 5 5 10 12 1230 1683 1237 411 320 115 51 10 

50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, 1969 ɝ. 
Ȼɟɡ 

ɩɪɢɜɟɞ. 4 4 8 11 1332 1967 1545 300 493 515 41 41 

Ʉɨɪɪɟɤɬ. 7 7 12 16 1345 1987 1560 528 463 234 54 39 
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ɉɨ ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɦ ɞɚɧɧɵɦ ɢɡ ɬɚɛɥɢɰɵ 2.3 ɫɬɪɨɹɬɫɹ ɪɚɫɱёɬɧɵɟ 
ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ, ɢɡɨɛɪɚɠёɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 2.2. 

 

 
 

Ɋɢɫɭɧɨɤ 2.2 – Ɋɚɫɱёɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 

2.2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 
 
2.2.1 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱёɬɨɦ 
ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ 
 
ȼɚɠɧɵɦ ɤɪɢɬɟɪɢɟɦ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɹɜɥɹɟɬɫɹ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɢɡ ɩɢɤɚ ɜ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ. Ⱥ ɞɥɹ ɜɵɛɪɚɧɧɨɝɨ ɧɚɦɢ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (1959 ɝ.), 
ɪɚɫɱɢɬɚɟɦ ɡɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɧɚ ɩɨɥɟɡɧɨɦ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ 
ɝɨɞɚ ɩɨ ɮɨɪɦɭɥɟ: 

  ʐܰ˞˕.ʒЭʠ = ݇𝑁 ∙ ܳ˒˓ଽ଴% ∙  ʒЭʠ˒ˑˇ˅,                                                                     (2.7)ܪ
 
ɝɞɟ  ݇𝑁  –  ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, ݇𝑁  =  ͺ,͸; 

  ܳ˒˓ଽ଴%– ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɦ3/ɫ; 
˅ˇʒЭʠ˒ˑܪ   −  ɩɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ Ƚɗɋ, ɦ. 

˅ˇʒЭʠ˒ˑܪ  = ܼʑʐ − ܼʜʐ(ܳʜʐሺݐሻ) − ∆ℎ                                                                (2.8) 
 
ɝɞɟ  ܼʑʐ − ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ  ʜʞʢ,ɦ; 
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ܼʜʐ(ܳʜʐሺݐሻ) − ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɨ ɥɟɬɧɟɣ ɢɥɢ 
ɡɢɦɧɟɣ ɤɪɢɜɨɣ ɫɜɹɡɢ, ɦ; ∆ℎ −  ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ, ∆ℎ = ͳ ɦ. 

 
Ɂɚɬɟɦ ɪɚɫɫɱɢɬɵɜɚɟɦ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ 

ɩɨ ɮɨɪɦɭɥɟ:  
 ʑܰʤʙ = ݇𝑁 ∙ ܳʑʤʙ ∙  ʒЭʠ˒ˑˇ˅                                                                               (2.9)ܪ

 
ɝɞɟ   ܳʑʤʙ − ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ, ɦ3/ɫ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3. 

 
Ɍɚɛɥɢɰɚ 2.3 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ȼɏɄ 

Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX  X XI  XII 
Qɛɵɬ 90%,  ˏଷ/˔ 5 5 10 12 1230 1683 1237 411 320 115 51 10 
Qɜɯɤ, ˏଷ/˔ 150 150 150 150 400 400 400 400 400 150 150 150 ܳˋ˔˒ , ˏଷ/˔ 0 0 0 2 2 2 3 2 2 0 0 0 ܳˎˈˇ, ˏଷ/˔ 1 1 1 -15 -6 0 0 0 0 6 6 6 ܳ˗ˋˎ˟˕˓, ˏଷ/˔ 2 2 2 2 2 2 2 2 2 2 2 2 ܳ˒ˑˎ.˄˞˕.,  ˏ/˔ 2 2 7 23 1232 1679 1232 407 316 107 43 2 ܼ˅˄, ˏ 535 535 535 535 535 535 535 535 535 535 535 535 ܼː˄ ˄˞˕, ˏ 395,1 395,1 395,1 395,2 398,6 399,2 398,6 396,9 396,6 395,7 395,3 395,1 ܼː˄ ʑʤʙ, ˏ 395,9 395,9 395,9 395,8 396,9 396,9 396,9 396,9 396,9 395,9 395,9 395,9 ʜ˒ˑˎ ˄˞˕ , ˏ 138,9 138,9 138,9 138,8 135,4 134,8 135,4 137,1 137,4 138,3 138,7 138,9 ʜ˒ˑˎ ʑʤʙ , ˏ 138,1 138,1 138,1 138,2 137,1 137,1 137,1 137,1 137,1 138,1 138,1 138,1 ˄ܰ˞˕ , ʛʑ˕ 2 2 8 27 1435 1946 1435 480 373 127 51 2 ˅ܰ˘ˍ, ʛʑ˕ 178 178 178 178 472 472 472 472 472 178 178 178 ˄ܰ˞˕ −˅ܰ˘ˍ, Ɇȼɬ -176 -176 -170 -151 963 1474 963 8 -99 -51 -127 -176 

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

ɧɚɱɚɥɚ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
Ɋɚɫɱёɬ ɜɵɩɨɥɧɹɟɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɹɰɟɜ, ɜ ɤɨɬɨɪɵɟ Ƚɗɋ ɛɭɞɟɬ 

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

 
 ∑ሺN˄˞˕ − N˄˞˕ሻ = 2282 Ɇȼɬ                                                                                (2.10) 

 
ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 2.4 ɫɬɪɨɢɦ ɛɚɥɚɧɫ ɷɧɟɪɝɢɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ 

ɪɢɫɭɧɤɟ 2.3, ɧɚ ɤɨɬɨɪɨɦ ɢɡɥɢɲɤɢ ɛɵɬɨɜɨɣ ɦɨɳɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɹɟɦ ɬɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɦɚɤɫɢɦɚɥɶɧɨɟ ɜɵɬɟɫɧɟɧɢɟ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ 
ɫɢɫɬɟɦɵ ɢ ɦɚɤɫɢɦɚɥɶɧɨ ɫɝɥɚɞɢɬɶ ɫɪɟɞɧɟɦɟɫɹɱɧɭɸ ɧɚɝɪɭɡɤɭ ɧɚ ɝɨɞɨɜɨɦ ɝɪɚɮɢɤɟ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ.  



17 
 
 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɪɨɢɡɜɟɫɬɢ ɩɟɪɜɵɣ ɩɪɢɛɥɢɠɟɧɧɵɣ ɪɚɫɱёɬ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɷɧɟɪɝɨɩɨɞɚɱɢ, ɧɚ ɪɢɫɭɧɤɟ ɩɪɨɜɨɞɢɦ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɩɪɹɦɭɸ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ (ɱɟɪɧɚɹ ɥɢɧɢɹ). 

 
Ɍɚɛɥɢɰɚ 2.4 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ 

Ɇɟɫɹɰɵ Pɫɪ, Ɇȼɬ Nɫɭɳ. ɝɷɫ, Ɇȼɬ Nɛɵɬ, Ɇȼɬ Nɜɯɤ, Ɇȼɬ NɌɗɐ, Ɇȼɬ 
əɧɜɚɪɶ 5168 538 2 179 4451 

Ɏɟɜɪɚɥɶ 4911 493 2 179 4239 
Ɇɚɪɬ 4465 448 8 179 3838 

Ⱥɩɪɟɥɶ 3951 426 28 179 3346 
Ɇɚɣ 3505 404 1435 473 1666 

ɂɸɧɶ 3248 359 1945 473 944 
ɂɸɥɶ 3248 359 1435 473 1454 

Ⱥɜɝɭɫɬ 3505 404 481 473 2620 
ɋɟɧɬɹɛɪɶ 3951 426 375 473 3052 
Ɉɤɬɹɛɪɶ 4465 448 128 179 3838 
ɇɨɹɛɪɶ 4911 493 51 179 4239 
Ⱦɟɤɚɛɪɶ 5168 538 2 179 4451 

 
Ɂɚ ɩɟɪɜɵɣ ɦɟɫɹɰ ɫɪɚɛɨɬɤɢ ɩɪɢɧɢɦɚɟɦ - ɫɟɧɬɹɛɪɶ. ɂɡ ɪɢɫɭɧɤɚ 2.3 ɜɢɞɧɨ, ɱɬɨ 

ɩɨɞ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɩɨɩɚɥɢ 6 ɦɟɫɹɰɟɜ, ɚ ɜ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɚ, Ƚɗɋ ɪɚɛɨɬɚɟɬ ɩɨ 
ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ. Ⱦɚɧɧɵɟ ɬɚɛɥɢɰɵ 2.7 ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 1 ɢɬɟɪɚɰɢɢ 
ȼɗɊ. 
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Ɋɢɫɭɧɨɤ 2.3 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɫ ɭɱёɬɨɦ 
ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɛɵɬɨɜɵɯ ɦɨɳɧɨɫɬɟɣ 

 
Ɍɚɛɥɢɰɚ 2.7 – Ƚɚɪɚɧɬɢɪɨɜɚɧɧɵɟ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

Ɇɟɫɹɰɵ I II  III  IV  V VI  VII VIII IX  X XI  XII Nˆ˃˓, ʛʑ˕ 771 559 179 ȼɏɄ 179 559 771 

 
ɋ ɩɨɦɨɳɶɸ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ ɪɟɲɚɟɬɫɹ ɜɨɩɪɨɫ ɨ ɧɚɱɚɥɟ ɫɪɚɛɨɬɤɢ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ. Ɇɟɫɹɰ, ɜ ɤɨɬɨɪɵɣ ɧɚɱɢɧɚɟɬɫɹ ɫɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɩɪɢɧɢɦɚɟɬɫɹ ɩɟɪɜɵɣ ɩɨɫɥɟ ɩɨɥɨɜɨɞɶɹ, ɜ ɤɨɬɨɪɨɦ ɦɨɳɧɨɫɬɶ ȼɏɄ ɩɪɟɜɵɲɚɟɬ 
ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɨ ɜɨɞɨɬɨɤɭ, ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɫɥɭɱɚɟ ɷɬɨ 
ɨɤɬɹɛɪɶ. 
 

2.2.2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
 
ɐɟɥɶɸ ȼɗɊ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɹɜɥɹɟɬɫɹ:  
- ɨɩɪɟɞɟɥɟɧɢɟ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ; 
- ɨɬɦɟɬɤɢ ∇ʢʛʝ; 
- ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
 

800
1000
1200
1400
1600
1800
2000
2200
2400
2600
2800
3000
3200
3400
3600
3800
4000
4200
4400
4600
4800
5000
5200
5400
5600
5800
6000
6200

1 2 3 4 5 6 7 8 9 10 11 12
Nɫɭɳ Nɛɵɬ NȼɏɄ Nɬɷɰ Ʌɢɧɢɹ ɝɚɪɚɧɬ. ɦɨɳɧɨɫɬɢ
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Ⱦɚɧɧɵɣ ɪɚɫɱɟɬ ɦɨɠɧɨ ɧɚɱɚɬɶ ɫ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ 
ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɧɟɦ ɪɚɜɟɧ ∇ɇɉɍ = 348 ɦ. Ɇɟɫɹɰɟɦ, ɜ ɤɨɬɨɪɵɣ 
ɧɚɱɢɧɚɟɬɫɹ ɫɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢɧɢɦɚɟɬɫɹ ɩɟɪɜɵɣ ɩɨɫɥɟ ɩɨɥɨɜɨɞɶɹ, ɜ 
ɤɨɬɨɪɨɦ ɦɨɳɧɨɫɬɶ ȼɏɄ ɩɪɟɜɵɲɚɟɬ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɨ ɜɨɞɨɬɨɤɭ, 
ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɫɥɭɱɚɟ ɷɬɨ ɧɨɹɛɪɶ. 

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

Ⱦɥɹ ɩɪɚɜɢɥɶɧɨɝɨ ɪɚɫɱɟɬɚ ɦɵ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶ ɬɪɢ ɭɫɥɨɜɢɹ: 
 ܳʜʐ ൒ ܳʑʤʙ  (2.11) 

 ܼʑʐː˃˚ = ܼʑʐˍˑː   (2.12) 
 ʒܰЭʠ = ʒܰ˃˓ (2.13) 
 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ȼɗɊ ɩɨ ɭɫɥɨɜɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɩɪɢɥɨɠɟɧɢɢ Ȼ ɬɚɛɥɢɰɚ Ȼ 2: 

– ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɹɧɜɚɪɹ, ɞɟɤɚɛɪɹ – ˆܰ˃˓ = ͹͹ͳ ʛʑ˕; 
– ɭɪɨɜɟɧɶ ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ –  ʢʛʝ = Ͷͻ͵,ͺሺˏሻ. 
– ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ – ܸ˒ ˑˎˈˊː = ͳ͵,͹ ሺˍˏଷሻ.Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɩɪɢɧɢɦɚɟɦ, ɱɬɨ əɤɭɬɫɤɨɟ ɊȾɍ ɱɚɫɬɢɱɧɨ ɪɚɛɨɬɚɟɬ 

Ɂɟɣɫɤɚɹ Ƚɗɋ. 
ɋɬɪɨɢɦ ɬɪɟɭɝɨɥɶɧɢɤɢ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ, ɝɞɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɨɫɢ 

ɪɚɫɩɨɥɨɠɟɧɚ ɫɭɬɨɱɧɚɹ ɜɵɪɚɛɨɬɤɚ, ɚ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ - ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ Ƚɗɋ. ȼɩɢɫɵɜɚɟɦ ɟɝɨ ɜ ɂɄɇ, ɬɚɤ, ɱɬɨɛɵ ɞɜɟ ɜɟɪɲɢɧɵ 
ɬɪɟɭɝɨɥɶɧɢɤɚ ɤɚɫɚɥɢɫɶ ɟё. Ɉɩɪɟɞɟɥɹɟɦ ɡɨɧɵ ɪɚɛɨɬɵ Ɂɟɣɫɤɨɣ Ƚɗɋ ɜ ɫɭɬɨɱɧɨɦ 
ɝɪɚɮɢɤɟ. 

Ⱦɚɥɟɟ ɜɩɢɫɵɜɚɟɦ ɩɪɨɟɤɬɢɪɭɟɦɭɸ Ƚɗɋ ɜ ɫɜɨɛɨɞɧɭɸ ɡɨɧɭ ɩɢɤɚ ɥɢɛɨ ɩɨɥɭ 
ɩɢɤɚ, ɚ ɬɚɤɠɟ ɜ ɛɚɡɭ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ. Ɋɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɚɤ 
ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɤɚɬɟɬɨɜ ɷɬɢɯ ɬɪɟɭɝɨɥɶɧɢɤɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɂɄɇ 
ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɨɝɨ ɦɟɫɹɰɚ – ɹɧɜɚɪɹ: 

 Nɪɚɛ = Nɛɚɡ + Nɩɨɥɭɩɢɤ = ͷͷͲ + ʹ͸͸ = ͺͳ͸ Ɇȼɬ. (2.14) 
 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɭɦɦɭ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ ɜ 

ɹɧɜɚɪɟ ɢ ɧɚɝɪɭɡɨɱɧɨɝɨ ɪɟɡɟɪɜɚ (1%): 
 Nɭɫɬ = Nɪɚɛ + Nɧɚɝɪ = ͺͳ͸ + ͳ͸ = ͺ͵ʹ Ɇȼɬ.                                          (2.15) 
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2.2.4 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 
 
ɋɬɪɨɢɬɫɹ ɧɚ ɝɨɞɨɜɨɦ ɝɪɚɮɢɤɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ əɤɭɬɫɤɨɝɨ ɊȾɍ. 

ɇɚ ɝɪɚɮɢɤɟ ɨɬɤɥɚɞɵɜɚɸɬɫɹ ɪɚɛɨɱɢɟ ɦɨɳɧɨɫɬɢ ɫɬɚɧɰɢɣ ɜ ɤɚɠɞɨɦ ɦɟɫɹɰɟ. 
Ɇɨɳɧɨɫɬɢ ɪɟɦɨɧɬɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɬɚɧɰɢɣ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ 
ɦɟɫɹɰɚɯ ɫ ɧɚɢɦɟɧɶɲɟɣ ɧɚɝɪɭɡɤɨɣ. 

Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ əɤɭɬɫɤɨɣ ɊȾɍ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 2.8 ɢ ɧɚ ɩɥɚɤɚɬɟ 
«ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ». 

 
Ɍɚɛɥɢɰɚ 2.8 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 

Ɇɟɫɹɰ 

ɋɢɫɬɟɦɚ ɋɭɳɟɫɬɜɭɸɳɚɹ Ƚɗɋ ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ Ɍɗɋ Pˏ ˃ˍ˔., 
Ɇȼɬ 

Nː.˓. 
Ɇȼɬ 

N˃.˓. 
Ɇȼɬ 

N˓˃˄, 
Ɇȼɬ 

Nː.˓., 
Ɇȼɬ 

N˓ˈˏ, 
Ɇȼɬ 

N˓˃˄.୫a୶,, 
Ɇȼɬ 

Nː.˓., 
Ɇȼɬ 

N˓ˈˏ, 
Ɇȼ

ɬ 

N˓˃˄.୫a୶,,
Ɇȼɬ 

N˃.˓., 
Ɇȼɬ 

N˓ˈˏ, 
Ɇȼɬ 

I 5521 110 497 570 11 0 816 16 0 4135 497 0 
II  5266 105 474 540 11 0 591 12 0 4135 474 0 
III 4825 97 434 500 10 0 190 4 0 4135 434 0 
IV  4317 86 389 470 9 0 150 3 0 3697 389 0 
V 3876 78 349 410 8 0 424 8 0 3042 349 0 
VI  3621 72 326 430 9 0 475 10 0 2716 326 345 
VII 3621 72 326 430 9 0 529 11 0 2662 326 345 
VIII 3876 78 349 410 8 0 561 11 0 2905 349 0 
IX  4317 86 389 470 9 95 560 11 136 3287 389 0 
ɏ 4825 97 434 500 10 0 190 4 0 4135 434 0 
XI  5266 105 474 540 11 0 591 12 0 4135 474 0 
XII 5521 110 497 570 11 0 816 16 0 4135 497 0 

 

2.2.5 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
 
ȼɗɊ ɜ ɭɫɥɨɜɢɹɯ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɨɜɨɞɹɬɫɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ 

ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ɉɪɢ ɢɯ ɩɪɨɜɟɞɟɧɢɢ, 
ɭɪɨɜɟɧɶ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɟ ɞɨɥɠɟɧ ɜɵɯɨɞɢɬɶ ɡɚ ɩɪɟɞɟɥɵ ɇɉɍ ɢ ɍɆɈ. 
ɉɪɨɜɨɞɢɬɫɹ ɜ ɞɜɟ ɢɬɟɪɚɰɢɢ: ɩɟɪɜɚɹ – ɫɪɚɛɨɬɤɚ - ɧɚɩɨɥɧɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɢɛɥɢɠɟɧɧɨ ɤ ɫɪɚɛɨɬɤɟ-ɧɚɩɨɥɧɟɧɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɜɬɨɪɚɹ – 
ɛɵɫɬɪɨɟ ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɭɜɟɥɢɱɟɧɢɟ ɫɪɨɤɚ ɪɚɛɨɬɵ ɩɪɢ ɜɵɫɨɤɢɯ 
ɧɚɩɨɪɚɯ. ɂɡ ɜɬɨɪɨɣ ɢɬɟɪɚɰɢɢ ɧɚɣɞɟɧɚ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ: ɗɫɪ.ɦɧ=4,8 
ɦɥɪɞ ɤȼɬ∙ɱ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɢɜɟɞɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ ɬɚɛɥɢɰɚ Ȼ 3. 
ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɵɣ ɢ 
ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.4. 
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Ɋɢɫɭɧɨɤ 2.4 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɭɫɥɨɜɢɹɯ 
ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 
ɉɨ ɞɚɧɧɵɦ ɪɚɫɱɟɬɨɜ, ɭɱɟɬɨɦ ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ, ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ, ɚ 

ɬɚɤɠɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɢ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɞɢɫɤɭɫɫɢɣ ɛɵɥɨ ɩɪɢɧɹɬɨ 
ɪɟɲɟɧɢɟ, ɱɬɨ ɜ ɤɚɱɟɫɬɜɟ Ƚɗɋ ɚɧɚɥɨɝɚ ɧɚɢɛɨɥɟɟ ɛɭɞɟɬ ɩɨɞɯɨɞɹɳɢɦ ȼɢɥɸɣɫɤɚɹ 
Ƚɗɋ 1. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ 
ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ [ɩɪɢɥɨɠɟɧɢɟ Ȼ ɪɢɫɭɧɨɤ Ȼ 1].   

490,00
495,00
500,00
505,00
510,00
515,00
520,00
525,00
530,00
535,00

9 10 11 12 1 2 3 4 5 6 7 8 9
Ɇɟɫɹɰ

ɋɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ Ɇɚɥɨɜɨɞɧɵɣ ɝɨɞ ɍɆɈ ɇɉɍ

ɇɉɍ=535 ɦ

ɍɆɈ=493 ɦ
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ Ƚɗɋ 
 
3.1 ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ 
 
3.1.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
 
Ɋɟɠɢɦɧɨɟ ɩɨɥɟ – ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ. ɋɬɪɨɢɬɫɹ ɜ 

ɤɨɨɪɞɢɧɚɬɚɯ ɧɚɩɨɪɚ ɢ ɪɚɫɯɨɞɚ. ȼɟɪɯɧɟɣ ɝɪɚɧɢɰɟɣ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɹɜɥɹɟɬɫɹ 
ɧɚɩɨɪɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɢ ɪɚɛɨɬɟ Ƚɗɋ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɧɚɩɨɥɧɟɧɧɵɦ ɞɨ 
ɨɬɦɟɬɤɢ ɇɉɍ, ɧɢɠɧɟɣ - ɩɪɢ ɪɚɛɨɬɟ Ƚɗɋ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɫɪɚɛɨɬɚɧɧɵɦ ɞɨ 
ɨɬɦɟɬɤɢ ɍɆɈ. ɉɨɫɬɪɨɟɧɢɟ ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ 
ɭɪɚɜɧɟɧɢɸ: 

 
 HȽɗɋሺQȽɗɋሻ = ∇ȼȻ − zɇȻሺQɇȻሻ − ∆h,  (3.1) 

 
ɝɞɟ ∇ȼȻ = ∇ɇɉɍ = ͷ͵ͷ,ͲͲ ɦ, ɞɥɹ ɥɢɧɢɢ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ; ∇ȼȻ = ∇ɍɆɈ = ͳ͹Ͷ,ͷ͹ ɦ; 

ZɇȻ(QɇȻ)- ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ ɜ ɇȻ; ∆h – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 
Ɉɝɪɚɧɢɱɟɧɢɟɦ ɫɥɟɜɚ ɧɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 

ɜɨɞɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɡɚɞɚɧɧɵɦ ɨɝɪɚɧɢɱɟɧɢɟɦ ɩɨ ɭɫɥɨɜɢɹɦ ɧɟɨɛɯɨɞɢɦɨɝɨ 
ɫɚɧɢɬɚɪɧɨɝɨ ɩɨɩɭɫɤɚ: 

 Q୫୧୬ = ͹Ͷ ɦଷ
ɫ⁄  . 

 
ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 
 QȽɗɋ = NɭɫɬkN ∙ HȽɗɋ

,         
(3.2) 

 
ɝɞɟ Nɭɫɬ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɇɢɠɧɟ-Ɍɢɦɩɬɨɧɫɤɨɣ Ƚɗɋ; kN – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ; HȽɗɋ – ɧɚɩɨɪ ɧɚ Ƚɗɋ. 

ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ: 
 QȽɗɋ = QȽɗɋ

୫a୶ ∙ √HȽɗɋHɪ
,  

(3.3) 
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ɝɞɟ QʒЭʠ୫a୶ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ Ƚɗɋ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ 
ɧɚɩɨɪɚ; H˓ – ɪɚɫɱёɬɧɵɣ ɩɨ ɦɨɳɧɨɫɬɢ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ 
ɧɚɩɨɪɚ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1 ɢ ɧɚ 
ɪɢɫɭɧɤɟ 3.1. 

 
Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ ȼȻ ɢ ɇȻ ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɪɚɫɱɟɬɧɨɣ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɩɪɨɩɭɫɤɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ Qː˄, ˏଷ/c 
Zː˄., ˏ ʜʜʞʢ, ˏ ʜʢʛʝ , ˏ Hʑʐяː˅ H, ˏ Q, ˏଷ/c H, ˏ Q, ˏଷ/c 

0 395,05 138,95 92,77 100,5 50 1891,64 50 700,01 

100 395,63 138,37 92,19 99,92 55 1719,67 60 766,82 
200 396,13 137,87 91,69 99,42 60 1576,36 70 828,26 
300 396,58 137,42 91,24 98,97 65 1455,1 80 885,45 
400 396,98 137,02 90,84 98,57 70 1351,17 90 939,16 
500 397,33 136,67 90,49 98,22 75 1261,09 100 989,96 
600 397,65 136,35 90,17 97,90 80 1182,27 110 1038,28 
700 397,93 136,07 89,89 97,62 85 1112,73 120 1084,45 
800 398,19 135,81 89,63 97,36 90 1050,91 130 1128,73 
900 398,42 135,58 89,4 97,13 95 995,6 140 1171,34 
1000 398,64 135,36 89,18 96,91 100 945,82 150 1212,45 
1300 399,2 134,8 88,62 96,35 105 900,78 160 1252,21 
1600 399,68 134,32 88,14 95,87 110 859,83 - - 

1900 400,14 133,86 87,68 95,41 115 822,45 - - 

2200 400,58 133,42 87,24 94,97 120 788,18 - - 

2500 401,02 132,98 86,8 94,53 125 756,65 - - 

2800 401,46 132,54 86,36 94,09 130 727,55 - - 

3100 401,89 132,11 85,93 93,66 135 700,61 - - 

3400 402,3 131,7 85,52 93,25 140 675,58 - - 

3700 402,69 131,31 85,13 92,86 145 652,29 - - 

4000 403,05 130,95 84,77 92,50 150 630,55 - - 

4300 403,4 130,6 84,42 92,15 - - - - 

4600 403,72 130,28 84,1 91,83 - - - - 

4900 404,04 129,96 83,78 91,51 - - - - 

5200 404,36 129,64 83,46 91,19 - - - - 

5500 404,68 129,32 83,14 90,87 - - - - 

5800 405 129 82,82 90,55 - - - - 

6100 405,33 128,67 82,49 90,22 - - - - 

6300 405,53 128,47 82,29 90,02 - - - - 

6500 405,7 128,3 82,12 89,85 - - - - 
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ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɹɸɬɫɹ: H୫a୶ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. ɇɚɯɨɞɢɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɨɪɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɇɉɍ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ: 

 H୫a୶ = ͳ͵ͺ,ͷͲ ɦ.   
  Q୫a୶  –ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ. ɇɚɯɨɞɢɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ 

ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ 
ɧɚɩɨɪɚ: 

  Q୫a୶ = ͻ͹ͷ,ͲͲ ɦଷ
ɫ⁄ .   

 Hɪ – ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ. ɇɚɯɨɞɢɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ: 

 Hɪ = ͻ͹ ɦ.   
 H୫୧୬ – ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɨɪɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɍɆɈ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 
Ƚɗɋ: 

 H୫୧୬ = ͺͻ,͵Ͳ ɦ.  
 

 

 ɉɨɫɬɪɨɟɧɧɨɟ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.2. 
 

 
 

Ɋɢɫɭɧɨɤ 3.2 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɇɢɠɧɟ-Ɍɢɦɩɬɨɧɫɤɨɣ Ƚɗɋ 
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ɩɪɢ ɇɉɍ ɩɪɢ ɍɆɈ ɩɪɢ ɪɚɫɱёɬɧɨɣ ɨɬɦɟɬɤɟ

ɨɝɪ. ɩɨ ɭɫɬ. ɦɨɳɧɨɫɬɢ ɨɝɪ. ɩɨ ɩɪɨɩɭɫɤ. ɫɩɨɫɨɛ. ɨɝɪ. ɩɨ ɫɚɧ. ɩɨɩɭɫɤɭ 

Qmax=975,00ɦ3/ɫ

Hmɚɯ=138,50 ɦ

Hɪ=97,00ɦ

Hmin=89,30 ɦ



25 
 
 

3.1.2 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 
 
Ƚɢɞɪɨɬɭɪɛɢɧɚ ɜɵɛɪɚɧɚ, ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɧɚ 

ɫɬɚɧɰɢɢ ɢ ɨɬɧɨɲɟɧɢɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɤ ɩɪɟɞɟɥɶɧɨɦɭ ɧɚɩɨɪɭ ɬɭɪɛɢɧɵ. ɉɪɢ 
ɷɬɨɦ, ɟɫɥɢ ɷɬɨ ɨɬɧɨɲɟɧɢɟ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɛɨɥɶɲɟ, ɡɧɚɱɢɬ, ɞɚɧɧɵɣ ɬɢɩ 
ɬɭɪɛɢɧɵ ɧɟ ɩɨɞɯɨɞɢɬ. 

Ⱦɢɚɩɚɡɨɧɭ ɧɚɩɨɪɨɜ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɊɈ 140-ȼ ɢ ɉɅȾ 140-ȼ-45 ɫɨ 
ɫɥɟɞɭɸɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2: 

 
Ɍɚɛɥɢɰɚ 3.2 – ɉɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɉɚɪɚɦɟɬɪ ɉɅȾ140-ȼ-45 ɊɈ140-ȼ 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ Hɩɪɟɞ 140 140 
Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ Hmin/Hmax 0,5 0,6 

Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ 
ɜɪɚɳɟɧɢɹ 

n'1o, ɦɢɧ-1 85 73 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ ηɦɨ 0,909 0,927 
ɉɪɢɜɟɞɟɧɧɵɣ 

ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
Q'1max, ɥ/ɫ 1100 980 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ σ ɩɪɢ Q'1max 0,35 0,15 
ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɊɄ D'1ɦ, ɦ 0,460 0,515 
ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ Hɦ, ɦ 4 4 

 
Ⱦɥɹ ɛɨɥɟɟ ɨɛɨɫɧɨɜɚɧɧɨɝɨ ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɵɩɨɥɧɢɥɢ 

ɪɚɫɱɟɬɵ ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ ɞɥɹ ɤɚɠɞɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧ. 
 

ηɬ = ͳ − (ͳ − ηɦ) (ሺͳ − εሻ + ε ∙ √DభɦDభఱ √ୌɦୌɪ
Nభబ √୴ౄ୴ɦ

ఱ ),   
 (3.4) 

 
ɝɞɟ 𝜂ɧ, 𝜂ɦ – ɄɉȾ ɧɚɬɭɪɧɨɣ ɢ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; 0,75 = ߝ – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɠɢɞɤɨɫɬɢ ɤ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ. 

ɉɪɢɧɢɦɚɟɬɫɹ ɞɥɹ ɉɅȾ: ɂ = Ͳ,͹ͷ; ɚ ɞɥɹ ɊɈ:  
 ɂ = {Ͳ,ʹͷ + Ͳ,ͷ · Q౅ ˓.˕.′Q౅ ˑ˒˕′  ˒˓ˋ Q୍ ˓.˕.′ < Q୍ ˑ˒˕′Ͳ,͹ͷ ˒˓ˋ Q୍ ˓.˕.′ > Q୍ ˑ˒˕′  ,               (3.5) 

 
ɝɞɟ Q୍ ˓.˕.′  – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ; Q୍ ˑ˒˕′  – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɬɨɱɤɟ ɨɩɬɢɦɭɦɚ); Dଵˏˑˇ – ɞɢɚɦɟɬɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; Hˏˑˇ – ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 
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Dଵ – ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ʜ˓ – ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ɋː – ɤɨɷɮɮɢɰɢɟɧɬ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ. 
ɉɪɢɧɢɦɚɟɬɫɹ ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ (10℃) ɋː = ͳ,͵ · ͳͲ଺ ˏଶ/˔; ɋˏˑˇ – ɤɨɷɮɮɢɰɢɟɧɬ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ. 
ȼɵɛɢɪɚɟɬɫɹ ɩɨ ɬɚɛɥɢɰɟ 3.2, ɫ ɭɱɟɬɨɦ ɬɟɦɩɟɪɚɬɭɪɵ ɞɥɹ ɦɨɞɟɥɢ (ݐˏˑˇ Ɍɚɛɥɢɰɚ 3.3). 

 
Ɍɚɛɥɢɰɚ 3.3 – Ɂɚɜɢɫɢɦɨɫɬɶ ɤɨɷɮɮɢɰɢɟɧɬɚ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɨɬ 
ɬɟɦɩɟɪɚɬɭɪɵ ݐ, ℃ 0 5 10 15 20 25 30 35 𝑣 · ͳͲ଺, ˏଶ/˔ 1,79 1,51 1,30 1,14 1,01 0,90 0,81 0,74 

 
Ɇɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ 
 N˃ˆ˓ = ͻ,ͺͳ · Q୍˓′ · Dଵଶ · H˓ · √H˓ · η˕ ∙ ηˆ,               (3.6) 
 

ɝɞɟ Q୍˓′  – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ; η˕ – ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ηˆ – ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ.  
ɉɪɢɧɢɦɚɟɬɫɹ ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ηˆ = Ͳ,ͻ͸. 

Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ 
 Z˃ˆ˓ = N˖˔˕N˃ˆ˓                      (3.7) 

 
ɝɞɟ N˖˔˕ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɭɡɥɚ ɜ ɤȼɬ; N˃ˆ˓ – ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ. 

ɉɨɬɪɟɛɭɟɬɫɹ ɨɤɪɭɝɥɟɧɢɟ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɞɨ ɰɟɥɨɝɨ 
ɱɢɫɥɚ (ܼ˃ˆ˓′ ), ɚ ɬɚɤɠɟ ɭɬɨɱɧɟɧɢɟ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ (N˃ˆ˓′ ). ɋ ɩɨɦɨɳɶɸ ɮɨɪɦɭɥɵ 3.8: 

 N˃ˆ˓′ = N˖˔˕Z˃ˆ˓′  ,                    (3.8) 

 
ɉɨɩɪɚɜɤɚ ɄɉȾ 
 Ɂ = η˕ηˏ,                     (3.9) 

 
ɝɞɟ η˕ – ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ηˏ - ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ 
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݊′ = ௡౅ ౦′ √δ·ୌ˓Dభ                            (3.10) 

ɝɞɟ ୍݊ ୮′  - ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɪɚɫɱёɬɧɨɣ 
ɬɨɱɤɟ;  Ɂ – ɩɨɩɪɚɜɤɚ ɧɚ ɄɉȾ; ʜ˓ – ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; Dଵ – ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɫɬɚɧɞɚɪɬɧɨɝɨ ɪɹɞɚ. 
ɉɪɢɜɟɞɟɧɧɵɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ 
 ୍݊ ௠௔௫′ = ௡˔ˋː˘′ Dభ√𝛿·ୌ೘𝑖೙,                      (3.11) 

 ୍݊ ˓˃˔˚′ = ௡˔ˋː˘′ Dభ√𝛿·ୌ˓˃˔˚,              (3.12) 

 ୍݊ ௠௜௫′ = ௡˔ˋː˘′ Dభ√𝛿·ୌ೘ೌ𝑥.              (3.13) 

 
ɉɪɨɢɡɜɟɞɟɧɢɹ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ 
 ܳ′˓ · η˕ = N˃ˆ˓′ଽ,଼ଵ·Dభమ·ୌభ˓,ఱ·ηˆ,            (3.14) 

 
ɝɞɟ N˃ˆ˓′  – ɭɬɨɱɧɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬɚ; Dଵ – ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ʜ˓ – ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ηˆ – ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ. 

ɉɪɨɢɡɜɟɞɟɧɢɟ ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɝɟɧɟɪɚɬɨɪɭ 
 ܳ௠௔௫′ · η˕ = N˃ˆ˓′ଽ,଼ଵ·Dభమ·ୌ೘ೌ𝑥భ,ఱ ·ηˆ,           (3.15) 

 
ɝɞɟ N˃ˆ˓′  – ɭɬɨɱɧɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬɚ; Dଵ – ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ʜ୫a୶ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ηˆ – ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ. 
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Ɋɚɫɫɱɢɬɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɞɢɚɦɟɬɪɨɜ ɧɚɬɭɪɧɵɯ ɬɭɪɛɢɧ, 
ɉɅȾ140-B-45⁰ ɢ ɊɈ140-ȼ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.4, ɜ ɬɚɛɥɢɰɭ ɛɵɥɢ ɜɧɟɫɟɧɵ 
ɬɨɥɶɤɨ ɬɟ ɞɢɚɦɟɬɪɵ, ɡɨɧɵ ɪɚɛɨɬɵ ɬɭɪɛɢɧ ɤɨɬɨɪɵɯ ɧɟ ɜɵɯɨɞɢɥɢ ɡɚ ɩɪɟɞɟɥɵ Ƚɍɏ 
[ɉɪɢɥɨɠɟɧɢɟ ȼ ɪɢɫɭɧɨɤ ȼ1]. 

 
Ɍɚɛɥɢɰɚ 3.4 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɪɚɫɫɱɢɬɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧ 

 ɉɅȾ140-B-45⁰ Dଵ 4,25 4,5 4,75 5 5,3 5,6 η˕ 0,919 0,919 0,919 0,919 0,919 0,92 N˃ˆ˓ 156812 138667 138667 208000 208000 208000 Z˃ˆ˓′  5,30 4,73 4,25 3,83 3,41 3,05 Z˃ˆ˓ 6 6 6 4 4 4 N˃ˆ˓′ ′˘ːˋ˔݊ 150,4 158,8 187,1 177,2 187,1 198,1 ′݊ 1,012 1,011 1,011 1,011 1,011 1,011 ߜ 272553 243868 217041 195880 175804 138667   200 187,5 187,5 187,5 166,7 166,7 ୍݊ ௠௜௡′  71,8 71,3 75,3 71,3 74,7 78,8 ୍݊ ˓˃˔˚′  85,8 85,2 89,9 85,2 89,2 94,2 ୍݊ ௠௔௫′  89,5 88,8 93,7 88,8 93 98,2 ܳ′˓ · η˕ 0,8058 0,7188 0,6451 0,7188 0,778 0,695 ܳ௠௔௫′ · η˕ 0,4723 0,4213 0,3781 0,4213 0,456 0,407 

 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3 

 ɊɈ 140-ȼ Dଵ 4,25 4,5 4,75 5 η˕ 0,901 0,901 0,901 0,901 N˃ˆ˓ 138667 138667 138667 208000 Z˃ˆ˓′  5,80 5,17 4,64 4,19 Z˃ˆ˓ 6 6 6 4 N˃ˆ˓′ ′˘ːˋ˔݊ 144,7 152,3 160,8 170,2 ′݊ 1,012 1,012 1,0124 1,0124 ߜ 198604 179240 160870 143492   187,5 187,5 166,7 166,7 ୍݊ ௠௜௡′  67,3 71,3 66,9 70,4 ୍݊ ˓˃˔˚′  80,4 85,1 79,9 84,1 ୍݊ ௠௔௫′  83,8 88,7 83,3 87,7 ܳ′˓ · η˕ 0,804 0,717 0,644 0,872 ܳ௠௔௫′ · η˕ 0,471 0,420 0,377 0,511 

 
Ⱦɚɧɧɵɟ ɬɭɪɛɢɧɵ ɛɵɥɢ ɫɨɩɨɫɬɚɜɥɟɧɵ ɩɨ ɫɥɟɞɭɸɳɢɦ ɤɪɢɬɟɪɢɹɦ: 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɄɉȾ; 
Ɉɩɬɢɦɚɥɶɧɚɹ ɪɚɛɨɱɚɹ ɡɨɧɚ ɬɭɪɛɢɧɵ; 
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ɉɪɢɟɦɥɟɦɨɟ ɱɢɫɥɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ; 
Ɂɨɧɵ ɪɚɛɨɬɵ ɬɭɪɛɢɧ ɊɈ 140-ȼ ɞɢɚɦɟɬɪɨɦ 4,75 ɦ ɢ 5 ɦ, ɬɚɤɠɟ ɉɅȾ140-B-

45⁰ ɞɢɚɦɟɬɪɨɦ 5; 5,5 ɢ 5,6 ɦ ɧɟ ɜɯɨɞɹɬ ɜ Ƚɍɏ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɪɟɲɟɧɢɟ 
ɧɟ ɜɟɫɬɢ ɪɚɫɱɟɬ ɷɬɢɯ ɬɭɪɛɢɧ ɧɚ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ, ɩɨɫɤɨɥɶɤɭ ɢɯ ɞɚɥɶɧɟɣɲɢɣ 
ɚɧɚɥɢɡ ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɜɵɛɨɪɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɧɚɲɟɦ ɤɭɪɫɨɜɨɦ 
ɩɪɨɟɤɬɟ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɤ ɞɚɥɶɧɟɣɲɟɦɭ ɪɚɫɫɦɨɬɪɟɧɢɸ ɩɪɨɯɨɞɹɬ ɫɥɟɞɭɸɳɢɟ 
ɜɚɪɢɚɧɬɵ: 

 
ɊɈ 140-ȼ (D1=4,25;4,5) 
ɉɅȾ140-B-45⁰ (D1=4,25;4,5) 

 
3.1.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
Ɉɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟё 

ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: 
 ∇ܼ˓.ˍ. = ܼː˄ሺܳː˄ሻ + Hௌ,            (3.16) 
 

ɝɞɟ ܼː˄ሺܳː˄ሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ɪɚɫɯɨɞɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 
ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ. 

Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ Hௌ ɨɩɪɟɞɟɥɟɧɨ ɧɚɢɛɨɥɟɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱥɧɚɥɢɡ ɤɜɢɬɚɧɰɢɨɧɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɧɚɢɛɨɥɟɟ 
ɨɩɚɫɧɵɦɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ, ɬ.ɟ. ɬɪɟɛɭɸɳɢɦɢ ɧɚɢɛɨɥɶɲɟɝɨ ɡɚɝɥɭɛɥɟɧɢɹ 
ɹɜɥɹɸɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɬɪɢ ɪɟɠɢɦɚ: 

a) ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ H௠௔௫ ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ; 
b) ɞɥɹ ɪɚɫɱɟɬɧɨɝɨ ɧɚɩɨɪɚ H˓˃˔˚ ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ; 
c) ɞɥɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ H௠௜௡ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ ɦɨɳɧɨɫɬɢ 

ɨɝɪɚɧɢɱɟɧɢɹ. 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ: 
௦ܪ  = ͳͲ,͵͵ − ௓ː˄ሺொː˄ሻଽ଴଴ − 𝜎H − ∆H௦ + ∆ܼ˘.˒ˎ,                                          (3.17) 

 
ɝɞɟ ∆H௦ – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɭɱɢɬɵɜɚɸɳɟɟ 
ɧɟɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ σ ɩɪɢ ɦɨɞɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɹɯ, ɦɚɫɲɬɚɛɧɵɣ ɷɮɮɟɤɬ ɢ 
ɚɧɬɢɤɚɜɢɬɚɰɢɨɧɧɵɣ ɡɚɩɚɫ (1,5 ɦ); 𝜎 – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱёɬɧɵɯ ɬɨɱɟɤ; H – ɧɚɩɨɪ ɬɭɪɛɢɧɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɪɨɜɧɟɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ ܼː˄ሺܳː˄ሻ; ∆ܼ˘ ˒ˎ – ɪɚɡɧɨɫɬɶ ɜɵɫɨɬ ɨɬɦɟɬɨɤ ɞɜɭɯ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ ɢ 
ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧ. Ⱦɥɹ ɉɅ ɬɭɪɛɢɧ ∆ܼ˘ ˒ˎ = Ͳ, ɞɥɹ ɊɈ ɢ ɉɅȾ ɬɭɪɛɢɧ ∆ܼ˘ ˒ˎ =
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 ଴ – ɜɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ, ɤɨɬɨɪɚɹܤ ଴/ʹ. Ɂɞɟɫɶܤ
ɩɟɪɟɫɱɢɬɚɧɚ ɫ ɦɨɞɟɥɢ ɩɨ ɮɨɪɦɭɥɟ: 

଴ܤ    = ˇ଴ˏˑܤ ∙ ஽భ஽భˏˑˇ,              (2.18) 

 
Ɋɚɫɫɱɢɬɚɧɵ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɪɢ ɤɚɠɞɨɣ ɢɡ 

ɜɵɱɢɫɥɟɧɧɨɣ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 
ȼɫɟ ɪɚɫɫɱɢɬɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.6 
 

Ɍɚɛɥɢɰɚ 3.6 – Ɋɚɫɫɱɢɬɚɧɧɵɟ ɞɚɧɧɵɟ  
 ɉɅȾ140-B-45⁰  ɊɈ140-ȼ ܦଵ 4,25 4,5 4,25 4,5 ܳ௠௔௫′ · η˕ 0,472 0,421 0,8042 0,7173 ܳ′˓ · η˕ 0,805 0,719 1,231 1,053 ܳ௠௔௫′  0,530 0,478 0,557 0,506 η௠௔௫ 0,89 0,88 0,845 0,83 𝜎௠௔௫ 0,084 0,075 0,065 0,065 ܳ˓˃˔˚′  0,876 0,781 0,883 0,824 η˓˃˔˚ 0,92 0,9200 0,91 0,87 𝜎˓˃˔˚ 0,21 0,17 0,13 0,118 ܳ௠௜௡′  0,87 0,74 0,89 0,84 𝜎௠௜௡ 0,079 0,15 0,16 0,065 ܳ௠௔௫ 149 173 153 158 ܳ˓˃˔˚ 157 189 162 165 ܳ௠௜௡ 113 136 119 121 ܼ௠௔௫ 395,9 396,0 395,9 395,9 ܼ˓˃˔˚ 395,9 396,0 395,9 395,9 ܼ௠௜௡ 395,7 395,8 395,7 395,7 ܪ௦ ሺʜ೘ೌ𝑥ሻ -1,09 -21,05 -3,77 -1,97 ܪ௦ ሺʜ˓˃˔˚ሻ -7,00 -10,84 -0,16 -1,86 ܪ௦ ሺʜ೘𝑖೙ 6,24 5,41 -1,51 -7,5 

min -7,00 -10,84 -3,77 -7,5 

 

ɉɪɢ ɫɪɚɜɧɟɧɢɢ ɞɚɧɧɵɯ ɬɭɪɛɢɧ ɥɭɱɲɢɦ ɜɚɪɢɚɧɬɨɦ ɢɡ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ 
ɹɜɥɹɟɬɫɹ ɬɭɪɛɢɧɚ ɉɅȾ140-B-45⁰-425 ɬɚɤ, ɤɚɤ ɬɨɥɶɤɨ ɨɧɚ ɢɦɟɟɬ ɧɚɢɛɨɥɟɟ 
ɨɩɬɢɦɚɥɶɧɭɸ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ. ɋɨɫɬɚɜɥɹɸɳɭɸ -7,00 ɦ. Ɍɚɤɠɟ ɜɵɛɪɚɧɧɚɹ 
ɬɭɪɛɢɧɚ ɛɵɥɚ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɚ ɩɪɢ ɫɪɚɜɧɟɧɢɢ ɫ ɞɪɭɝɢɦɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɧɚ 
ɞɚɧɧɭɸ ɬɭɪɛɢɧɭ ɫɭɳɟɫɬɜɭɟɬ ɡɚɜɨɞɫɤɨɣ ɝɟɧɟɪɚɬɨɪ ɋȼ-855/235-30. 
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3.2 ȼɵɛɨɪ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
3.2.1 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 
ɉɨɞɛɨɪ ɝɟɧɟɪɚɬɨɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ 

ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ ɩɨ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ 
ɜɪɚɳɟɧɢɹ. 

 Ɍɪɟɛɭɟɦɚɹ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 ܵ˕˓.  ːˑˏ = N˃ˆ˓′ୡ୭ୱ ఝ             (3.19) 

 
ɝɞɟ N˃ˆ˓′  – ɭɬɨɱɧɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬɚ; cos ߮ = Ͳ,ͺ ÷ Ͳ,ͻ ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ɧɚɡɧɚɱɚɟɦ cos ߮ = Ͳ,ͻ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 

 ܵ˕˓.  ːˑˏ = N˃ˆ˓′ୡ୭ୱ ఝ = ଵଷ଼,଺଺଻଴,ଽ = ͳͷͶ,ͳʛʑʏ,          (3.20) 

 
Ɍɪɟɛɭɟɦɚɹ ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ: 
 ݊௖ = ʹͲͲ ˑ˄/ˏˋː 
 
ɂɡ ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ ɜɵɛɪɚɧ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-855/235-30. 

ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ɋȼ-855/235-30 ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.7. 
 
Ɍɚɛɥɢɰɚ 3.7 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ-855/235-30 

Ɍɢɩ ɋȼ-855/235-32 ܵːˑˏ, ʛʑʏ 176,5  ܲː ˑˏ, ʛʑ˕ 150  cos ߮ 0,85 ܷːˑˏ, ˍʑ 13,8 ݊ːˑˏ, ˑ˄/ˏˋː 200 ݊˖ˆ/݊ːˑˍ 1,95 

ɈɄɁ 1,12 xd′′ 0,17 xd′ 0,28 xd 1 ʙʞʓ, % 98 J, ˕ · ˏଶ · Ͳ,ʹͷ 18000 

Ɇɚɫɫɚ ɨɛɳɚɹ, ɬ 890 

Ⱦɢɚɦɟɬɪ ɫɬɚɬɨɪɚ, ɦɦ 9800 

ȼɵɫɨɬɚ, ɦɦ 12305 

ɂɫɩɨɥɧɟɧɢɟ Ɂɨɧɬɢɱɧɵɣ 
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3.2.2 Ɋɚɫɱɟɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ  
 
Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɫɩɢɪɚɥɶɧɵɟ ɤɚɦɟɪɵ ሺ߮ = ͵Ͷͷ ÷ ͵͸Ͳ°ሻ ɢɦɟɸɬ ɤɪɭɝɥɵɟ 

ɩɨɩɟɪɟɱɧɵɟ ɫɟɱɟɧɢɹ ɫ ɩɟɪɟɯɨɞɨɦ ɧɚ ɷɥɥɢɩɬɢɱɟɫɤɢɟ ɜ ɪɚɣɨɧɟ ɡɭɛɚ, ɨɧɢ ɫɥɭɠɚɬ 
ɞɥɹ ɩɨɞɜɨɞɚ ɜɨɞɵ ɤ ɬɭɪɛɢɧɟ ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɨɬɨɤɚ ɧɚ ɜɯɨɞɟ ɜ ɧɚɩɪɚɜɥɹɸɳɢɣ 
ɚɩɩɚɪɚɬ. ɉɪɢ ɫɪɟɞɧɢɯ ɢ ɜɵɫɨɤɢɯ ɧɚɩɨɪɚɯ ɩɪɢɦɟɧɹɸɬɫɹ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɤɚɦɟɪɵ ɫ 
ɤɪɭɝɥɵɦɢ ɫɟɱɟɧɢɹɦɢ. 

ɉɨɬɨɤ, ɩɪɨɯɨɞɹɳɢɣ ɱɟɪɟɡ ɫɩɢɪɚɥɶɧɭɸ ɤɚɦɟɪɭ ɡɚɞɚɧ ɬɪɟɦɹ ɝɥɚɜɧɵɦɢ 
ɭɫɥɨɜɢɹɦɢ: 

Ɉɛɟɫɩɟɱɟɧɢɟ ɪɚɜɧɨɦɟɪɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɚɫɯɨɞɚ ɩɨ ɨɤɪɭɠɧɨɫɬɢ 
ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ. 

Ɉɛɟɫɩɟɱɟɧɢɟ ɨɞɢɧɚɤɨɜɨɣ ɡɚɝɪɭɡɤɢ ɩɨɬɨɤɚ (ɩɨɫɬɨɹɧɫɬɜɨ ɦɨɦɟɧɬɚ ɫɤɨɪɨɫɬɢ) 
ɩɟɪɟɞ ɧɚɩɪɚɜɥɹɸɳɢɦ ɚɩɩɚɪɚɬɨɦ. 

Ɋɚɡɦɟɪɵ ɪɚɞɢɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɞɨɥɠɧɵ ɛɵɬɶ ɩɨɞɨɛɪɚɧɵ 
ɬɚɤ, ɱɬɨɛɵ ɫɪɟɞɧɢɟ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɜ ɧɢɯ ɧɟ ɩɪɟɜɨɫɯɨɞɢɥɢ ɩɪɟɞɟɥɶɧɵɯ 
ɡɧɚɱɟɧɢɣ. 

ɉɨ ɱɟɪɬɟɠɭ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ [ɪɢɫɭɧɨɤ ȼ.2, ɩɪɢɥɨɠɟɧɢɟ ȼ] ɦɨɞɟɥɶɧɨɣ 
ɝɢɞɪɨɬɭɪɛɢɧɵ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ 
ɝɢɞɪɨɬɭɪɛɢɧɵ: 

ȼɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ: 
 ܾ଴ = Ͳ,͵ͷ ∙ ଵܦ = Ͳ,ʹͷ ∙ Ͷ,ʹͷ = ͳ,Ͳ͸ʹͷ ˏ       (3.21) 
 
ɍɝɨɥ ɨɯɜɚɬɚ: ߮଴ = ͵Ͷͷ°  
ȼɵɫɨɬɚ ɫɬɚɬɨɪɚ: 
 ܾଵ = ܾ଴ + Ͳ,Ͳʹ = ͳ,Ͳ͸ʹͷ + Ͳ,Ͳʹ = ͳ,Ͳͺʹͷ ˏ     (3.22) 
 
Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɫɬɚɬɨɪɚ ɞɥɹ ܦଵ = Ͷ,ʹͷ ˏ: ܦ௔ = ͸,͸ͷ ˏ; ௕ܦ = ͷ,͸͸ ˏ; ସܦ = ͸,ͻʹͷ ˏ; ܴ = Ͳ,͵͹ͷ ˏ; ℎଵ = Ͳ,͵ͺ ˏ; 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɨɫɧɨɜɧɵɯ ɪɚɡɦɟɪɨɜ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɫɩɢɪɚɥɶɧɨɣ 

ɤɚɦɟɪɵ. 
ɉɨɥɧɚɹ ɜɵɫɨɬɚ ɫɬɚɬɨɪɚ: 
ଵܪ  = ܾଵ + ʹ ∙ ℎ = ͳ,Ͳͺʹͷ + ʹ ∙ Ͳ,͵ͺ = ͳ,ͺͶ͵ ˏ      ..(3.23) 
 
ɋɤɨɪɨɫɬɶ ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ 
ɝɪɚɮɢɤɭ ߭˅˘ = ݂ሺܪ௣ሻ (Ɋɢɫɭɧɨɤ 3.4), ɨɬɤɭɞɚ ߭˅˘ = ͻ,ͷ ˏ ˔⁄ . 
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Ɋɢɫɭɧɨɤ 3.4 – Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɡɧɚɱɟɧɢɹ ɫɤɨɪɨɫɬɢ ɢ ɫɤɨɪɨɫɬɧɨɝɨ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 

ɚ – ɨɫɟɜɵɟ ɬɭɪɛɢɧɵ; ɛ – ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɵɟ ɬɭɪɛɢɧɵ 
 

Ɋɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ: 
 ܳ௣ = N˖˔˕ଽ,଼ଵ·η˕·ୌ˓˃˔˚ = ଽଶ଴଴଴଴ଽ,଼ଵ·଴,ଽଵଽ·ଽ଻ = ͳͶͷ,͹ʹ        .(3.24) 

 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ: 
 ܳ˅˘ = ܳ௣ ∙ ఝଷ଺଴° = ͳͶͷ,͹ʹ ∙ ଷସହ°ଷ଺଴° = ͳ͵ͻ,͸ͷ        (3.25) 

 
ɉɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
ܨ˅  ˘ = ொ˅˘జ˅˘ = ଵଷଽ,଺ହଽ,ହ = ͳͶ,͹ ˏ          (3.26) 

Ɋɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
˘˅݌  = √ி˅ ˘𝜋 = √ଵସ,଻  ଷ,ଵସ = ʹ,ͳ͸ ˏ           (3.27) 

 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɬɭɪɛɢɧɵ ɞɨ ɰɟɧɬɪɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ܽ˅˘ = ܴସ + ଶ̆˅݌√ − ቀுభଶ ቁଶ = ͵,Ͷ͸͵ + √ʹ,ͳ͸ଶ − ቀଵ,଼ସଷଶ ቁଶ = ͷ,Ͷʹ ˏ    (3.28) 

 
ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ܴ˅˘ = ܽ˅˘ + ˘˅݌ = ͷ,Ͷʹ + ʹ,ͳ͸ = ͹,ͷͺ ˏ        (3.29) 
 
Ɂɧɚɱɟɧɢɟ ఝ̝ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ଵ஼ ∙ ߮ = ܽ − √ܽଶ − ଶ݌ = ͷ,Ͷʹ − √ͷ,Ͷʹଶ − ʹ,ͳ͸ଶ = Ͳ,Ͷͷ     (3.30) 
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ɉɪɢ ɩɪɢɧɹɬɨɦ ɡɧɚɱɟɧɢɢ: 
 ଵ஼ = Ͳ,Ͷ͹            (3.31) 

 ߮ = ఝ˅˘ଷ଺଴ = Ͳ,ͻͷͺ           (3.32) 

 
ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɡɚɞɚɜɚɹɫɶ ɪɹɞɨɦ ɡɧɚɱɟɧɢɣ ɭɝɥɨɜ ߮௜ ɱɟɪɟɡ Δ߮ = ͳͷ°, 

ɪɚɫɫɱɢɬɚɧɵ ɜɫɟ ɫɟɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. Ⱦɚɧɧɵɟ ɡɚɧɟɫɟɧɵ ɜ Ɍɚɛɥɢɰɭ 3.8 
 

Ɍɚɛɥɢɰɚ 3.8 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
φ - - - - - x x2 p2 p a R 

- ߮͵͸Ͳ°  

ܥ߮
 

ʹ∙ܴସ ∙ [͵ ] 
[Ͷ ]− ( (ʹଵܪ ଶ 

√ [ͷ ] 
[͸ ]+ [͵ ] [͹ ] ଶ 

[ͺ ]+ ( (ʹଵܪ ଶ 

√ [ͻ ] ܴସ + [͹ ] 
[ͳͲ ]+ [ͳͳ ] 

° ° - ɦ ɦ ɦ-2 ɦ ɦ2 ɦ2 ɦ ɦ ɦ 
345 0,958 0,451 3,121 2,271 1,507 1,96 3,83 4,682 2,164 5,421 7,58 
330 0,917 0,431 2,985 2,136 1,461 1,89 3,58 4,430 2,105 5,355 7,46 
315 0,875 0,411 2,849 2,000 1,414 1,83 3,33 4,182 2,045 5,289 7,33 
300 0,833 0,392 2,714 1,864 1,365 1,76 3,09 3,937 1,984 5,220 7,20 
285 0,792 0,372 2,578 1,729 1,315 1,69 2,85 3,695 1,922 5,150 7,07 
270 0,750 0,353 2,442 1,593 1,262 1,61 2,61 3,457 1,859 5,078 6,94 
255 0,708 0,333 2,306 1,457 1,207 1,54 2,37 3,221 1,795 5,003 6,80 
240 0,667 0,313 2,171 1,322 1,150 1,46 2,14 2,990 1,729 4,926 6,66 
225 0,625 0,294 2,035 1,186 1,089 1,38 1,91 2,761 1,662 4,846 6,51 
210 0,583 0,274 1,899 1,050 1,025 1,30 1,69 2,537 1,593 4,762 6,35 
195 0,542 0,255 1,764 0,915 0,956 1,21 1,47 2,316 1,522 4,674 6,20 
180 0,500 0,235 1,628 0,779 0,883 1,12 1,25 2,098 1,449 4,581 6,03 
165 0,458 0,215 1,492 0,643 0,802 1,02 1,04 1,885 1,373 4,481 5,85 

 
Ɍɚɤ ɤɚɤ ɫɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ, ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɭɝɥɨɜ ߮ ɩɪɢɧɢɦɚɟɬ ɮɨɪɦɭ 

ɷɥɥɢɩɫɚ, ɬɨ ɦɟɬɨɞɢɤɚ, ɭɤɚɡɚɧɧɚɹ ɜɵɲɟ, ɧɟ ɩɨɞɯɨɞɢɬ. ɉɨɷɬɨɦɭ ɩɨɫɬɪɨɟɧɚ ɩɥɚɜɧɚɹ 
ɡɚɜɢɫɢɦɨɫɬɶ ɩɨ ɭɠɟ ɢɦɟɸɳɢɦɫɹ ɤɨɨɪɞɢɧɚɬɚɦ ܴ ˋ ߮ ɞɨ ɤɨɨɪɞɢɧɚɬɵ ቀ߮ = Ͳ; ܴ =஽ଶ್ = ହ,଺଺ଶ = ʹ,ͺ͵ቁ.  

ɇɟɞɨɫɬɚɸɳɢɣ ɭɱɚɫɬɨɤ ɩɨɫɬɪɨɟɧ ɦɟɬɨɞɨɦ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ, ɫ ɩɨɦɨɳɶɸ 
ɥɢɧɢɢ ɬɪɟɧɞɚ, ɜ ɩɪɨɝɪɚɦɦɧɨɣ ɫɪɟɞɟ Microsoft Excel (Ɋɢɫɭɧɨɤ 3.9). 
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Ɋɢɫɭɧɨɤ 3.9 – ɂɡɦɟɪɟɧɢɟ ɧɚɪɭɠɧɨɝɨ ɪɚɞɢɭɫɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

 ܴ = ݂ሺ߮ሻ             (3.33) 
 

ɋ ɲɚɝɨɦ ɜ ͳͷ° ɫɧɹɬɵ ɡɧɚɱɟɧɢɹ ܴ˅ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɝɥɚ ߮ 
Ɋɚɡɦɟɪɵ ɷɥɥɢɩɬɢɱɟɫɤɢɟ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
ଵ݌  = ுభଶ·ୱ୧୬ ௔𝑘            (3.34) 

 
ɝɞɟ ܽ௞ = ͵ͷ° 

Ɋɚɞɢɭɫɵ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ: 
ଶ݌  = ோ−ሺோర+௣భ·ሺଵ−ୡ୭ୱ ௔𝑘ሻሻଶ·ୡ୭ୱ ௔𝑘             (3.35) 

 
Ⱦɚɧɧɵɟ ɪɚɫɱёɬɨɜ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.9 
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0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340

ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɋɄ

ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɋɄ ɉɨɥɢɧɨɦɢɚɥɶɧɚɹ (ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɋɄ)



 
 

Ɍɚɛɥɢɰɚ 3.9 – Ⱦɚɧɧɵɟ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ ߮° ݌ଵ, ,ଶ݌ ˏ ˏ ܴ, ˏ 
150 

1,6073 

1,1574 5,65 
135 1,0354 5,45 
120 0,9133 5,25 
105 0,7607 5,00 
90 0,6082 4,75 
75 0,4434 4,48 
60 0,2725 4,20 
45 0,0895 3,90 

 

ɉɨɫɬɨɹɧɧɚɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
 ݇ = ொ˓ଶ·𝜋·భʠ = ଵସହ,଻ଶଶ·ଷ,ଵସ·଴,ସ଻ = Ͷͻ,͵͸            (3.36) 

 
ɍɝɨɥ ɩɨɬɨɤɚ ɜ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɟ (ɧɚ ɜɯɨɞɟ ɜ ɤɨɥɨɧɧɵ ɫɬɚɬɨɪɚ): 
ߜ ݃ݐ  = ொ೛ ሺଶ∙𝜋∙௕భሻ⁄ ௞ = ଵସହ,଻ଶ ሺଶ∙ଷ,ଵସ∙ଵ,଴଼ଶହሻ⁄ ସଽ,ଷ଺ = Ͳ,Ͷ͵Ͷ           (3.37) 

ߜ  = ݃ݐܿݎܽ ቀொ೛ ሺଶ∙𝜋∙௕భሻ⁄ ௞ ቁ = ሺͲ,Ͷ͵Ͷሻ݃ݐܿݎܽ = ʹ͵°          (3.38) 

 
ɉɨɫɥɟ ɞɚɧɧɨɝɨ ɪɚɫɱёɬɚ ɩɨɫɬɪɨɟɧ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɷɫɤɢɡ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ (Ɋɢɫɭɧɨɤ 3.5). ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɚɧɧɵɟ 
ɬɚɛɥɢɰ 3.8 ɢ 3.10. 

 

 

 
Ɋɢɫɭɧɨɤ 3.5 – ɋɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ, ɜɢɞ ɫɜɟɪɯɭ 
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3.2.3 ȼɵɛɨɪ ɬɢɩɚ ɢ ɪɚɡɦɟɪɨɜ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɢ ɪɟɝɭɥɹɬɨɪ 
ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ 

 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɨɩɪɟɞɟɥɟɧɵ ɨɛɴёɦɨɦ 

ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ ɤɨɬɥɚ, ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɫɭɦɦɚɪɧɨɝɨ ɱɢɫɥɚ ɫɟɪɜɨɦɨɬɨɪɨɜ, 
ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɨɞɧɨɣ Ɇɇɍ. 

ɉɨ ɦɨɧɨɝɪɚɦɦɟ ɩɨɞɨɛɪɚɧ ɫɥɟɞɭɸɳɢɣ ɬɢɩ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ܪ௠௔௫ = ͳ͵ͺ,ͷ ɢ ܦଵ = Ͷ,ʹͷ:Ɇɇɍ 6,3/1-40-8-2, ɝɞɟ: 
6,3 – ɨɛɴёɦ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ; 
1 – ɤɨɥɢɱɟɫɬɜɨ ɫɨɫɭɞɨɜ; 
40 – ɫɨɫɭɞ, ɪɚɫɫɱɢɬɚɧɧɵɣ ɧɚ ɞɚɜɥɟɧɢɟ 40 ˍˆ˔/˔ˏଶ; 
8 – ɜɦɟɫɬɢɬɟɥɶɧɨɫɬɶ ɫɥɢɜɧɨɝɨ ɛɚɤɚ ɜ ˏଷ; 
2 – ɤɨɥɢɱɟɫɬɜɨ ɧɚɫɨɫɨɜ. 
Ⱦɥɹ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ ɬɭɪɛɢɧɵ ɜɵɛɢɪɚɟɬɫɹ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ 

ɪɟɝɭɥɹɬɨɪ ɫ ɨɞɧɢɦ ɪɟɝɭɥɢɪɭɸɳɢɦ ɨɪɝɚɧɨɦ ɗȽɊ-2ɂ1-100-11 (1983 ɝ): 
ɗȽɊ – ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ 
2ɂ1 – ɧɚ ɢɧɬɟɝɪɚɥɶɧɵɯ ɦɢɤɪɨɫɯɟɦɚɯ 
100 – ɞɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ 
11 – ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ 11-ɝɨ ɢɫɩɨɥɧɟɧɢɹ 



 
 

4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ Ƚɗɋ 
 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɱɢɫɥɚ ɢ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɜ ɬɚɛɥɢɰɟ 4.1. 
 

Ɍɚɛɥɢɰɚ 4.1 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɱɢɫɥɚ ɢ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɫɢɫɬɟɦɵ 
Ƚɟɧɟɪɚɬɨɪɵ ɋɢɫɬɟɦɚ 

ɑɢɫɥɨ ɢ 
ɦɨɳɧɨɫɬɶ 

Uːˑˏ cos φːˑˏ Uːˑˏ Sˍ.ˊ. ɉɪɨɬɹɠёɧɧɨɫɬɶ 
ɥɢɧɢɣ ˛˕ · ʛʑ˕ ˍʑ ˑ. ˈ. ˍʑ ʛʑ ∙ ʏ ˍˏ ͸ · ͳͷͲ ͳ͵,ͺ Ͳ,ͺͷ ͷͲͲ 400 ͳͷ͸ 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ cos φ˔ = Ͳ,ͺͷ; 
ȼɪɟɦɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ T୫a୶ = ͶͲͲͲ ˚/ˆˑˇ; 
Ɇɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ  P̝ .ː. = Ͳ,ͲͲͷ ∙ P̟ ˔˕.ʒЭʠ; 
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɪɚɜɟɧ ɤɨɷɮɮɢɰɢɟɧɬɭ 

ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ cos φ˔.ː. = cos φːˑˏ. 
Ɋɚɫɩɨɥɨɠɟɧɢɟ ɩɨɞɫɬɚɧɰɢɢ: əɤɭɬɢɹ (Ɋɟɫɩɭɛɥɢɤɚ ɋɚɯɚ), ɩɪɚɜɵɣ ɩɪɢɬɨɤ ɪɟɤɢ 

Ⱥɥɞɚɧ. 
 

4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ Ƚɗɋ 
 
ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɹ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 

ɜɚɠɧɟɣɲɢɦ ɷɬɚɩɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ. Ɉɬ ɫɯɟɦɵ 
ɡɚɜɢɫɢɬ ɧɚɞёɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɷɤɨɧɨɦɢɱɧɨɫɬɶ, ɝɢɛɤɨɫɬɶ 
ɨɩɟɪɚɬɢɜɧɵɯ ɩɟɪɟɤɥɸɱɟɧɢɣ, ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɛɟɡɨɩɚɫɧɨɫɬɶ 
ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɫɲɢɪɟɧɢɹ ɜ ɞɚɥɶɧɟɣɲɟɦ. 

ȼ ɪɚɣɨɧɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɭɡɥɚ ɛɥɢɠɚɣɲɟɣ ɩɨɞɫɬɚɧɰɢɟɣ ɹɜɥɹɟɬɫɹ 
«ɫɟɪɟɛɪɹɧɵɣ ɛɨɪ» ɫ ɜɵɫɲɢɦ ɧɚɩɪɹɠɟɧɢɟɦ 220 ɤȼ. ɋ ɩɨɦɨɳɶɸ ɞɚɧɧɨɣ 
ɩɨɞɫɬɚɧɰɢɢ ɛɭɞɟɬ ɩɨɞɤɥɸɱɟɧɚ ɜ ɫɟɬɶ ɉɋ «ɇɢɠɧɟ-Ɍɢɩɬɨɧɫɤɚɹ 550», ɤɨɬɨɪɚɹ 
ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɚ ɜ 75 ɤɦ ɨɬ ɫɬɜɨɪɚ ɝɢɞɪɨɭɡɥɚ. 

ɇɚ ɷɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɞɜɟ ɧɚɢɛɨɥɟɟ 
ɪɚɫɩɪɨɫɬɪɚɧёɧɧɵɟ ɫɯɟɦɵ: ɨɞɢɧɨɱɧɵɣ ɢ ɭɤɪɭɩɧɟɧɧɵɣ ɛɥɨɤɢ (Ɋɢɫɭɧɨɤ 4.1). 
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Ɋɢɫɭɧɨɤ 4.1 – ɋɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦ ɢ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɚɦɢ 

 
4.2 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ 
 
4.2.1 ȼɵɛɨɪ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ 
 
ɉɨ ɢɫɯɨɞɧɵɦ ɞɚɧɧɵɦ ɜɵɛɪɚɧ ɫɢɧɯɪɨɧɧɵɣ ɝɟɧɟɪɚɬɨɪ ɋȼ 855/235-30. 

ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 
 

Ɍɚɛɥɢɰɚ 4.2 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ɋȼ 855/235-30 

ɇɨɦɢɧɚɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ ܷːˑˏ, ˍʑ cos ߮ 𝜂, % 

ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ܵːˑˏ, ʛʑʏ ܲː ˑˏ, ʛʑ˕ xௗ′′ xௗ′  xௗ ͳ͹͹ 150 ͳ͵,ͺ Ͳ,ͺͷ ͻͺ Ͳ,ͳ͹ Ͳ,ʹͺ ͳ 
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4.2.2 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ 
ɛɥɨɤɨɦ 

 
ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɱɢɫɥɚ, ɬɢɩɚ ɢ 

ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ.  
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɛɥɨɤɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɜ 

ɫɟɬɶ ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, ɩɨɞɤɥɸɱɟɧɧɨɣ 
ɧɚ ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ ɬ.ɟ. ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɤɨɬɨɪɚɹ 
ɫɨɫɬɚɜɥɹɟɬ ɩɨɪɹɞɤɚ 1% ɨɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ: 

 ܵ˓˃˔˚ = ௉ː ˑˏ−௉̝ .ː.ୡ୭ୱ ఝ = ଵହ଴−ଵହ଴·଴,଴଴ହ଴,଼ହ = ͳͶͻ,ͳʹ ʛʑ · ʏ,       (4.1) 

 
ɝɞɟ ܲː ˑˏ – ɧɨɦɢɧɚɥɶɧɚɹ (ɭɫɬɚɧɨɜɥɟɧɧɚɹ) ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, Ɇȼɬ; ̝ܲ .ː. – ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ; cos ߮ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɨ.ɟ. 

 
ɇɚ ɞɚɧɧɵɟ ɦɨɳɧɨɫɬɶ ɢ ɧɚɩɪɹɠɟɧɢɟ ɩɨɞɨɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɡɚɜɨɞɚ 

«Ɍɨɥɶɹɬɬɢɧɫɤɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ» ɬɢɩɚ ɌȾɐ-250000/500. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3. 

 
Ɍɚɛɥɢɰɚ 4.3 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ 250000/500 ܵːˑˏ, ʛʑʏ 

ܷ, ˍʑ ܷʙʖ, % ∆ ʙܲʖ, ˍʑ˕ ∆ ʤܲʤ, ˍʑ˕ ܫʤʤ, % ܷʑʜ ܷʜʜ ʹͷͲ ͷʹͷ ͳ͵,ͺ ͳ͵ ͸ͲͲ ʹͷͲ Ͳ,Ͷͷ 

 
ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ୫ܶa୶ ɢ ɜɪɟɦɹ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ ߬. 

 ߬ = ቀͲ,ͳʹͶ + ೘்ೌ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 − 𝜔ܶ˅ ,           (4.3) 
 

ɝɞɟ ߤ – ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ ,1 ɪɚɡ ɜ ɝɨɞ; ܶ˒ ˎ – ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɩɪɢɧɹɬɨ: ܶ˒ ˎ = ͵Ͳ˚; 𝜔 – ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɛɥɨɤɚ, ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ: 𝜔 = Ͳ,Ͳʹͷ ɟɞ/ɝɨɞ; ܶ˅  – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ, ܶ˅ = ͸Ͳ ˚. 
˄˃˓ݐ  = ͺ͹͸Ͳ − ͳ · ͵Ͳ − Ͳ,Ͳʹͷ · ͸Ͳ = ͺ͹ʹͻ ˚         (4.4) 
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ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆ ʤܹʤ = ݊ʡ · ∆ ʤܲʤ ·  (4.5)            ,˄˃˓ݐ
 

ɝɞɟ ݊ʡ – ɱɢɫɥɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜ ɛɥɨɤɟ, ݊ʡ = ͳ; ∆ ʤܲʤ – ɩɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, Ɇȼɬ; ݐ˓˃˄ – ɜɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɢ ɝɨɞɚ, ɱ. 
 ∆ ʤܹʤ = ͳ · Ͳ,ʹͷ · ͺ͹ʹͻ = ʹͳͺʹ,ʹͷ ʛʑ˕ · ˚         (4.6) 
 
ɇɚɝɪɭɡɨɱɧɵɟ ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆ ʜܹ = ∆௉ʙʖ௡˕ · ቀ ௌ˓˃˔˚ௌ˕ ːˑˏቁଶ · ߬,           (4.7) 

 
ɝɞɟ ∆ ʙܲʖ – ɩɨɬɟɪɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, Ɇȼɬ; ݊˕ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; ܵ˓˃˔˚ – ɦɨɳɧɨɫɬɶ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɆȼȺ; ܵ˕ ːˑˏ – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɆȼȺ; ߬ – ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɱ/ɝɨɞ. 

 ∆ ʜܹ = ଴,଺଴଴ଵ · ቀଵସଽ,ଵଶଶହ଴ ቁଶ · ʹͶͲͷ = ͷͶ͵,ͶͲ ʛʑ˕ · ˚        (4.8) 
 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ: 
 ʗ˒ = ଵߚ · ∆ ʤܹʤ + ଶߚ · ∆ ʜܹ,           (4.9) 
 

ɝɞɟ ∆ ʤܹʤ – ɩɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, ʛʑ˕ · ˚; ∆ ʜܹ – ɧɚɝɪɭɡɨɱɧɵɟ ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ, ʛʑ˕ · ,ଵߚ ;˚  ଶ – ɫɬɨɢɦɨɫɬɶ ɩɨɬɟɪɶ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɏɏ ɢ ɧɚɝɪɭɡɨɱɧɵɯ ɩɨɬɟɪɶߚ
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 

ଵߚ  = Ͳ,ͻ · ͳͲ−ଷ  ˕˞˔. ˓˖˄/ሺʛʑ˕ · ˚ሻ  
ଶߚ  = Ͳ,ͳͳ · ͳͲ−ଷ ˕˞˔. ˓˖˄/ሺʛʑ˕ · ˚ሻ  
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɧɚ 1 ɚɝɪɟɝɚɬɧɵɣ ɛɥɨɤ: 
 ʗʞ ˑˇˋːˑ˚ = Ͳ,ͻ · ͳͲ−ଷ · ʹͳͺʹ,ʹͷ + Ͳ,ͳͳ · ͳͲ−ଷ · ͷͶ͵,ͶͲ = = ʹͲ,ʹ ˕˞˔ ˓./ˆˑˇ   

 
ɂɡɞɟɪɠɤɢ ɞɥɹ ɜɫɟɣ ɫɬɚɧɰɢɢ (6 ɨɞɢɧɨɱɧɵɯ ɛɥɨɤɨɜ): 
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ʗʞ = ͸ · ʗʞ ˑˇˋːˑ˚ = ͸ · ʹͲ,ʹ = ͳʹͳ,ʹ͵˕˞˔. ˓˖˄/ˆˑˇ.      (4.10) 
 
4.2.3 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ 

ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ 
 

Ɂɚɞɚɱɟɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɫɩɨɫɨɛɫɬɜɨɜɚɧɢɟ ɜɵɞɚɱɟ ɦɨɳɧɨɫɬɢ 
ɝɟɧɟɪɚɬɨɪɨɜ ɜ ɫɟɬɶ ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, 
ɩɨɞɤɥɸɱɟɧɧɨɣ ɧɚ ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ: 

 ܵ˓˃˔˚ = ʹ ⋅ ௉ː ˑˏ−௉̝ .ː.ୡ୭ୱ ఝ = ʹ ⋅ ଵହ଴−଴,଴଴ହ∙ଵହ଴଴,଼ହ = ʹͻͺ,ʹͶ ʛʑ · ʏ.    (4.11) 

 
ɇɚ ɞɚɧɧɵɟ ɦɨɳɧɨɫɬɶ ɢ ɧɚɩɪɹɠɟɧɢɟ ɩɨɞɨɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɡɚɜɨɞɚ 

«Ɍɨɥɶɹɬɬɢɧɫɤɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ» ɬɢɩɚ ɌȾɐ-400000/500. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.4. 

 
 

Ɍɚɛɥɢɰɚ 4.4 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ 400000/500 ܵːˑˏ, ʛʑʏ 
ܷ, ˍʑ ܷʙʖ, % ∆ ʙܲʖ, ˍʑ˕ ∆ ʤܲʤ, ˍʑ˕ ܫʤʤ, % ܷʑʜ ܷʜʜ ͶͲͲ ͷʹͷ ͳ͵,ͺ ͳ͵ ͶͲͲ ͵ͷͲ Ͳ,Ͷ 

 
Ⱦɚɥɟɟ ɩɪɨɢɡɜɨɞɹɬɫɹ ɪɚɫɱɟɬɵ, ɚɧɚɥɨɝɢɱɧɵɟ ɜɵɛɨɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɞɥɹ 

ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ: 
 
ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ: 
 ߬ = (Ͳ,ͳʹͶ + ௠ܶ௔௫ͳͲସ )ଶ · ͺ͹͸Ͳ = (Ͳ,ͳʹͶ + ͶͲͲͲͳͲସ )ଶ · ͺ͹͸Ͳ = = ʹͶͲͷ ˚/ˆˑˇ             (4.12) 
  
ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɢ ɝɨɞɚ: 
˄˃˓ݐ  = ͺ͹͸Ͳ − ͳ · ͵Ͳ − Ͳ,Ͳͷ · ͸Ͳ = ͺ͹ʹ͹ ˚  
 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɝɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆ ʤܹʤ = ͳ · Ͳ,͵ͷ · ͺ͹ʹͻ = ͵Ͳͷͷ,ͳͷ ʛʑ˕ · ˚  
 
ɇɚɝɪɭɡɨɱɧɵɟ ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆ ʜܹ = ଴,଺଴଴ଵ · ቀଶଽ଼,ଶସସ଴଴ ቁଶ · ʹͶͲͷ = ͳͲ͸ͻ,ͷͻ ʛʑ˕ · ˚  
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ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɧɚ 1 ɭɤɪɭɩɧɟɧɧɵɣ 
ɚɝɪɟɝɚɬɧɵɣ ɛɥɨɤ: 

 ʗʞ ˖ˍ˓˖˒ː = Ͳ,ͻ · ͳͲ−ଷ · ͵Ͳͷͷ,ͳͷ + Ͳ,ͳͳ · ͳͲ−ଷ · ͳͲ͸ͻ,ͷͻ = = ʹͺ,͸͹ ˕˞˔. ˓˖˄/ˆˑˇ    
 
ɂɡɞɟɪɠɤɢ ɞɥɹ ɜɫɟɣ ɫɬɚɧɰɢɢ (3 ɭɤɪɭɩɧɟɧɧɵɯ ɛɥɨɤɚ): 
 ʗʞ = ͵ · ʗʞ ˖ˍ˓˖˒ː = ͵ · ʹͺ,͸͹ = ͺ͸,Ͳʹ ˕˞˔. ˓˖˄/ˆˑˇ.      (4.13) 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɱɟɬɚɦɢ ɛɵɥɚ ɭɫɬɚɧɨɜɥɟɧɚ ɷɤɨɧɨɦɢɱɟɫɤɚɹ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɭɤɪɭɩɧёɧɧɵɯ ɛɥɨɤɨɜ. Ɉɞɧɚɤɨ ɪɚɡɧɢɰɚ ɜ ɢɡɞɟɪɠɤɚɯ 
ɧɟ ɤɪɢɬɢɱɧɚ, ɬɨ ɨɬɞɚɟɦ ɩɪɟɞɩɨɱɬɟɧɢɟ ɨɞɢɧɨɱɧɨɦɭ ɛɥɨɤɭ ɩɨɫɤɨɥɶɤɭ ɟɝɨ 
ɧɚɞɟɠɧɨɫɬɶ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɜɚɠɧɟɣɲɢɯ ɮɚɤɬɨɪɨɜ ɜɵɛɨɪɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɬɚɧɰɢɢ ɜɵɫɨɤɨɣ ɧɚɞɟɠɧɨɫɬɢ. 

 
4.2.4 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɋɇ 
 
Ⱦɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɫɯɟɦ ɜɵɛɢɪɚɟɦ ɨɞɢɧɚɤɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 

ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɬɚɤ ɤɚɤ ɤɨɥɢɱɟɫɬɜɨ ɢ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, 
ɨɞɢɧɚɤɨɜɵɟ ɜ ɨɛɟɢɯ ɫɯɟɦɚɯ. ɋɨɝɥɚɫɧɨ ɋɌɈ ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɚ ɬɚɤɠɟ ɜɵɩɪɹɦɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɩɪɢɦɟɧɹɬɶ ɫ ɫɭɯɨɣ ɢɡɨɥɹɰɢɟɣ. 

 ܵ˔.ː. = Ͳ,ͲͲͷ ∙ ௉ʒЭʠୡ୭ୱ ఝˆ,         (4.14)  

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɢɦɟɟɦ: 
 ܵ˔.ː. = Ͳ,ͲͲͷ ∙ ଼ଷଶ଴,଼ହ = Ͷ,ͺͻ ʛʑ ∙ ʏ.  
 
ɉɨ ɤɚɬɚɥɨɝɭ ɡɚɜɨɞɚ ɈɈɈ «ɗɇɋɈɇɋ» ɜɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

ɌɋɁɇ-6000/13,8. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.5. 
 

Ɍɚɛɥɢɰɚ 4.5 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁɇ-6000/13,8 ܵːˑˏ, ˍʑʏ 
ܷʜ, ˍʑ ܷʙʖ, % ܷʑʜ ܷʜʜ 

6000 13,8 6 8 
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4.3 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢ ɦɚɪɤɢ ɩɪɨɜɨɞɨɜ 
ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ  

 
ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɜ ɫɢɫɬɟɦɭ: 
 ܵΣ = ௉̟ ˔˕−௉̝ .ː.ୡ୭ୱ ఝ = ଼ଷଶ−଴,଴଴ହ∙଼ଷଶ଴,଼ହ = ͻ͹͵,ͻ͵ ʛʑ · ʏ.      (4.15) 

ɉɟɪɟɞɚɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ɞɥɹ ȼɅ 500 ɤȼ: 
 Pː ˃˕. = ͻͲͲ ʛʑ˕.  
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɧɚɬɭɪɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ Ʌɗɉ (500 ɤȼ): 
ܭ  = ͳ.  
  
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ: 
 cos ߮˔ = Ͳ,ͺͷ;  
 
ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 500 ɤȼ: 
 ݊ = ʟ˖˔˕−ʟʠʜ𝐾· 𝑃ː˃˕.c౥s 𝜑˔ + ͳ,            (4.16) 

 
ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɧɢɣ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɥɢɠɚɣɲɭɸ ɫɬɨɪɨɧɭ: 
 ݊ = ଼ଷଶ−଴,଴଴ହ∙଼ଷଶଵ·వబబబ,ఴఱ + ͳ = ͳ,͹ͺ ≈ ʹ.         (4.17) 

 
Ɋɚɛɨɱɢɣ ɬɨɤ ȼɅ 500 ɤȼ: 
ܫ˓  ˃˄ = ௌΣ௡·√ଷ·ହ଴଴ = ଽ଻ଷ,ଽଷଶ·√ଷ·ହ଴଴ = Ͳ,ͷͷͻ ˍʏ .       (4.18) 

 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 500 ɤȼ: 
ܫ˓  ˃˔˚ = ܫ˓ ˃˄ · ூߙ ·   ఛ,           (4.19)ߙ
 

ɝɞɟ ߙூ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦɚɤɫɢɦɭɦɟ 
ɧɚɝɪɭɡɤɢ, ߙூ = ͳ,Ͳͷ; ߙఛ = ͳ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ; 
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ܫ˓ ˃˔˚ = Ͳ,ͷͷͻ · ͳ,Ͳͷ · ͳ = Ͳ,ͷͺ͹ ˍʏ         (4.20) 
 
Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɵɜɚɟɦ ɫɟɱɟɧɢɟ ɩɪɨɜɨɞɚ ɩɨ ɦɟɬɨɞɭ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɢ. 

Ⱦɥɹ ɥɢɧɢɢ ɧɚɩɪɹɠɟɧɢɟɦ 500 ɤȼ ɩɥɨɬɧɨɫɬɶ ɬɨɤɚ - ݆ = ͳ,ͳ ʏ/ˏˏଶ. Ɍɨɝɞɚ ɫɟɱɟɧɢɟ 
ɩɪɨɜɨɞɚ: 

ܨ  = ூ˓ ˃˔˚௝ = ହ଼଻ଵ,ଵ = ͷ͵Ͷ ˏˏଶ.         (4.21) 

ɉɪɨɢɡɜɟɞɟɧɚ ɩɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ. ɋɪɚɜɧɢɜɚɹ ɞɥɢɬɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɵɣ ɬɨɤ ̌ܫ ˇ = ͻͶͷ ʏ, ɫ ɩɨɫɥɟɚɜɚɪɢɣɧɵɦ: 

ܫ˒  .˃˅ = ௌΣሺ௡−ଵሻ·√ଷ·ହ଴଴ = ଽ଻ଷ,ଽଷሺଶ−ଵሻ·√ଷ·ହ଴଴ = ͳͳͳͺ,ͻͷ ˍʏ.      (4.22) 

 
ɋɭɳɟɫɬɜɭɟɬ ɭɫɥɨɜɢɟ ɧɚɝɪɟɜɚ: 
ܫ̌  ˇ > ܫ˒ .˃˅ ; 
  ͻͶͷ ʏ > ͳͳͳͺ,ͻͷ ʏ. 
 
ɉɨ ɭɫɥɨɜɢɸ ɧɚɝɪɟɜɚ ɩɪɨɜɟɪɤɚ ɧɟ ɩɪɨɯɨɞɢɬ. ɉɨ ɧɨɦɢɧɚɥɶɧɨɦɭ ɫɟɱɟɧɢɸ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɩɨ ɉɍɗ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ ɧɟɬ, ɩɨɷɬɨɦɭ ɩɪɢɧɢɦɚɟɦ ɪɟɲɟɧɢɟ 
ɨ ɛɨɥɶɲɟɦ ɤɨɥɢɱɟɫɬɜɟ ɥɢɧɢɣ ݊ = ͵. 

ɉɨɜɬɨɪɹɟɦ ɪɚɫɱёɬ: 
ܫ˓  ˃˄ = ௌΣ௡·√ଷ·ହ଴଴ = ଽ଻ଷ,ଽଷଷ·√ଷ·ହ଴଴ = Ͳ,͵͹ͷ ˍʏ .       (4.23) 

ܫ˓  ˃˔˚ = Ͳ,͵͹ͷ · ͳ,Ͳͷ · ͳ = Ͳ,͵ͻͶ ˍʏ         (4.24) 
ܨ  = ூ˓ ˃˔˚௝ = ଷଽସଵ,ଵ = ͵ͷ͹,ͺ͵ ˏˏଶ.         (4.25) 

ܫ˒  .˃˅ = ௌΣሺ௡−ଵሻ·√ଷ·ହ଴଴ = ଽ଻ଷ,ଽଷሺଷ−ଵሻ·√ଷ·ହ଴଴ = ͷ͸ʹ,͵ ˍʏ.      (4.26) 

 ͻͶͷ ʏ > ͷ͸ʹ,͵ ʏ. 
 
ɍɫɥɨɜɢɟ ɩɨ ɧɚɝɪɟɜɭ ɜɵɩɨɥɧɹɟɬɫɹ. 
ɉɨɫɥɟ ɪɚɫɱɟɬɚ ɫɟɱɟɧɢɹ ɩɪɨɜɨɞɚ ɢ ɩɪɨɜɟɪɤɢ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ ɩɨ 

ɧɚɝɪɟɜɭ, ɛɵɥ ɜɵɛɪɚɧ ɩɪɨɜɨɞ Ⱥɋ - 500/64. ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ Ⱥɋ - 500/64 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.6. 
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Ɍɚɛɥɢɰɚ 4.6 – ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ – 500/64 
ɑɢɫɥɨ 

ɩɪɨɜɨɞɨɜ ɜ ɮɚɡɟ 
଴ ʝˏ/ˍˏ ܾ଴ ʠˏ/ˍˏ ͵ Ͳ,Ͳͷͻ Ͳ,Ͷͳ͵ ʹ,͹Ͷݔ ˏˍ/ˏ଴ ʝݎ · ͳͲ−଺ 

 
4.4 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 

ɪɚɫɱёɬɚ (ɌɗɊ)  
 
Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɪɚɡɥɢɱɚɸɬɫɹ 

ɤɨɥɢɱɟɫɬɜɨɦ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɢ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ. 

Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɨɰɟɧɢɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ܭ  = ݊ ∙ ʡܭ + ݉ ∙ ʡʠʜܭ + ݐ ∙  ʙʟʢЭ,        (4.27)ܭ
 

ɝɞɟ ܭʡ – ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ (1033,83 ɦɥɧ ɪɭɛ – ɩɨ ɫɯɟɦɟ ɫ 
ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ; 1558 ɦɥɧ ɪɭɛ. – ɩɨ ɫɯɟɦɟ ɫ ɭɤɪɭɩɧёɧɧɵɦ ɛɥɨɤɨɦ.);  ܭʡʠʜ – ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ (74 ɦɥɧ ɪɭɛ); ܭʙʟʢЭ – ɫɬɨɢɦɨɫɬɶ ɄɊɍɗ (244,4 ɦɥɧ ɪɭɛ);  ݊ – ɱɢɫɥɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; ݉ – ɱɢɫɥɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; ݐ − ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɵɛɨɪɨɦ Ɋɍ. 

 
Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɨɦ ɩɨ ɮɨɪɦɭɥɟ:  
˚ˑˇˋːˑܭ  = ͸ ∙ ͳͲ͵͵,ͺ͵ + ͵ ∙ ͹Ͷ + ͳͲ ∙ ʹͶͶ,Ͷ = ͺ,ͺ͹ ˏˎ˓ˇ. ˓˖˄.   
 
Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɨɤɚɦɢ ɩɨ ɮɨɪɦɭɥɟ: 
 ʙ˖ˍ˓˖˒ː = ͵ ∙ ͳͷͷͺ + ͵ · ͹Ͷ + ͺ ∙ ʹͶͶ,Ͷ = ͸,͸ͳ ˏˎ˓ˇ. ˓˖˄.   
 
Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɜɚɪɢɚɧɬɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɡɧɢɰɚ ɩɨɥɧɵɯ 

ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ: 
 ʖ୧ = ʔː ∙ ʙ୧ + ʗ୧,           (4.28) 
 

ɝɞɟ ʔː = 0,15 – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ  
 
ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ: 
 ʖଵ = Ͳ,ͳͷ ∙ ͺ,ͺ͹ + ͳʹͳ,ʹ͵ ≈ ͳ,͵͵ ˏˎ˓ˇ. ˓˖˄.  
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ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ: 
 ʖଶ = Ͳ,ͳͷ ∙ ͸,͸ͳ + ͺ͸,Ͳʹ ≈ Ͳ,ͻͻͳ ˏˎ˓ˇ. ˓˖˄.  
 
Ɋɚɡɧɢɰɚ ɦɟɠɞɭ ɜɚɪɢɚɧɬɚɦɢ:  
 ʟ = ʖభ−ʖమʖభ ∙ ͳͲͲ%,           (4.29) 

 ʟ = ଵ,ଷଷ −଴,ଽଽଵଵ,ଷଷ ∙ ͳͲͲ% ≈ ʹͷ,ͷ%.  
 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ ɜɢɞɧɨ, ɱɬɨ ɞɚɧɧɵɟ ɜɚɪɢɚɧɬɵ ɡɧɚɱɢɬɟɥɶɧɨ 

ɨɬɥɢɱɚɸɬɫɹ, ɨɞɧɚɤɨ ɩɨɫɤɨɥɶɤɭ ɪɚɡɥɢɱɢɟ ɧɟ ɤɪɢɬɢɱɧɨ ɢ ɭɱɢɬɵɜɚɹ 
ɩɟɪɜɨɫɬɟɩɟɧɧɭɸ ɜɚɠɧɨɫɬɶ ɧɚɞɟɠɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ, 
ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɣ ɹɜɥɹɟɬɫɹ ɫɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ.  
 

4.5 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ 

 
ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɄɊɍɗ – 500 ɤȼ ɪɚɜɧɨ 10 (1 ɫɥɭɠɟɛɧɨɟ 

ɩɪɢɫɨɟɞɢɧɟɧɢɟ, 3 Ʌɗɉ 500 ɤȼ ɢ 6 ɛɥɨɤɨɜ). ɉɪɢ ɞɚɧɧɨɦ ɤɥɚɫɫɟ ɧɚɩɪɹɠɟɧɢɹ ɢ 
ɤɨɥɢɱɟɫɬɜɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɛɵɥ ɜɵɛɪɚɧ ɜɚɪɢɚɧɬ ɩɨɥɭɬɨɪɧɨɣ ɫɯɟɦɵ ȼɵɛɪɚɧɧɚɹ 
ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.1. 
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Ɋɢɫɭɧɨɤ 4.1 – ɋɯɟɦɚ Ɋɍ ȼɇ 500 ɤȼ:  
 

4.6 Ɋɚɫɱёɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ 
ɝɥɚɜɧɨɣ ɫɯɟɦɟ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ RastrWin. 

 
4.6.1 Ɋɚɫɱёɬ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 
ɉɚɪɚɦɟɬɪɵ ɫɢɫɬɟɦɵ: 
 ܺʠ = ௎ːˑˏమௌʙʖ = ହଵହమସ଴଴ = ͸͸͵,Ͳ͸ ʝˏ.        (4.30) 

 ܴʠ = 𝑋ʠ𝜔∙்ೌ ,ʠ = ଺଺ଷଷଵସ∙଴,଴ଷହ = ͸Ͳ,͵͵ ʝˏ.        (4. 31) 

ɉɚɪɚɦɟɬɪɵ ɝɟɧɟɪɚɬɨɪɨɜ: 
 ʔˆ = ′′ʒܧ ∙ ܷːˑˏ.ˆ = ͳ,ͳ͵ ∙ ͳ͵,ͺ = ͳͷ,͸ ˍʑ.       (4. 32) 
 xʒ = xௗ′′ ∙ ௎ːˑˏమௌːˑˏ = Ͳ,ͳ͹ ∙ ଵଷ,଼మଵ଻଻  = Ͳ,ͳͺ͵ ʝˏ.       (4. 33) 
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ܴʒ = 𝑋ʒ𝜔∙்ೌ ,ʒ = ଴,ଵ଼ଷଷଵସ∙଴,଴ସହ = Ͳ,Ͳͳ͵ ʝˏ.         (4. 34) 

 
ɉɚɪɚɦɟɬɪɵ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 ܺʡ = ௎ˍ,%ଵ଴଴ ∙ ௎ːˑˏమௌːˑˏ = ଵଷଵ଴଴ ∙ ହଶହమଶହ଴ = ͳͶ͵,͵͵ ʝˏ.      (4. 35) 

 ܴʡ = ∆̱ܲ ∙ ௎ːˑˏమௌːˑˏమ = ͸ͲͲ ∙ ହଶହమଶହ଴మ = ʹ,ͷͷ ʝˏ.      (4. 36) 

 ݇ʡ = ௎ʜʜ௎ʑʜ = ଵଷ,଼ହଶହ = Ͳ,Ͳ͵ ˑ. ˈ.          (4. 37) 

 
ɉɚɪɚɦɟɬɪɵ ɥɢɧɢɢ: 
 ܺʚ = ܺ଴,˖ˇ ∙ ܮ = Ͳ,Ͷͳ͵ ∙ ͳͷ͸ = ͸Ͷ,Ͷ͵ ʝˏ.       (4. 38) 
 ܴʚ = ܴ଴,˖ˇ ∙ ܮ = Ͳ,Ͳͷͻ ∙ ͳͷ͸ = ͻ,ʹ ʝˏ.       (4. 39) 
 
4.6.2 ȼɧɟɫɟɧɢɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɜ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ. Ɋɚɫɱɟɬ 
ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɋɒ ɢ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɜ 
ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ «RastrWin»  
 
ȼ ɉȼɄ RastrWin 3 ɫɨɡɞɚɧ ɮɚɣɥ ɞɢɧɚɦɢɤɢ, ɡɚɧɟɫɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ 

ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ ɢ ɪɚɫɫɱɢɬɚɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɡɧɚɱɟɧɢɹ ɜɟɥɢɱɢɧ (ɪɢɫɭɧɤɢ 4.2-
4.7). Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɜ ɬɨɱɤɚɯ ɄɁ ɩɪɢɜɟɞɟɧɵ ɜ ɜ ɬɚɛɥɢɰɟ 4.7 
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Ɋɢɫɭɧɨɤ 4.2 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ 
 

 
 

Ɋɢɫɭɧɨɤ 4.3 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ 
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Ɋɢɫɭɧɨɤ 4.4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 
 

 
 

Ɋɢɫɭɧɨɤ 4.5 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ 3ɮ ɄɁ ɧɚ ɜɵɯɨɞɟ ɝɟɧɟɪɚɬɨɪɚ 
 

 
 

Ɋɢɫɭɧɨɤ 4.6 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ 3ɮ ɄɁ ɧɚ ɄɊɍɗ 
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Ɋɢɫɭɧɨɤ 4.7 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ 1ɮ ɄɁ ɧɚ ɄɊɍɗ 
 

Ɍɚɛɥɢɰɚ 4.7– Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɜ ɬɨɱɤɚɯ ɄɁ 

ȼɢɞ ɧɟ ɫɢɦɦɟɬɪɢɢ Ɍɨɱɤɚ ɄɁ ܫ௡, ˍʏ ݅˖ˇ, ˍʏ 

Ɍɪёɯɮɚɡɧɨɟ ɄɁ 
Ƚɟɧɟɪɚɬɨɪ Ƚ1 49,13 135,51 

ɄɊɍɗ – 500 ɤȼ 7,03 19,41 

Ɉɞɧɨɮɚɡɧɨɟ ɄɁ ɄɊɍɗ – 500 ɤȼ 10,51 28,98 

 
ɍɞɚɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɛɵɥ ɪɚɫɫɱɢɬɚɧ ɩɨ ɮɨɪɦɭɥɟ: 
 ݅˖ˇ =  ௡,           (4.40)ܫˇ˖݇ʹ√
 

ɝɞɟ ݇˖ˇ – ɭɞɚɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɝɟɧɟɪɚɬɨɪɚ Ɋɍ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ݇˖ˇ = ͳ,ͻͷ ɞɥɹ 
ɞɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ݇˖ˇ = ͳ,ͺͷ ɞɥɹ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ 500 ɤȼ. 
 

4.6.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱёɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥёɧɧɨɝɨ ɪɟɠɢɦɚ 
 
ɉɪɢ ɜɵɛɨɪɟ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ 

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

ɩɪɢ ɪɚɛɨɬɟ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɫɧɢɠɟɧɧɨɦ ɧɚ 5% ɧɚɩɪɹɠɟɧɢɢ: 
ܫ̂  ,˓˃˄ ୫a୶ = ͳ,Ͳͷ ∙ ܫ̂ ,ːˑˏ = ͳ,Ͳͷ ∙ Ͷ,ͺͳ = ͷ,Ͳͷ ˍʏ.      (4.41) 
 
Ɋɚɛɨɱɢɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
ܫ˓  ˃˄ ୫a୶ ሺʟʢʑʜሻ = ͳ,Ͳͷ ௌ˕,ːˑˏ√ଷ∙ሺ௎˕,ːˑˏ−ହ%ሻ = ͳ,Ͳͷ ଶହ଴√ଷ∙ସଽ଼,଻ହ = Ͳ,ʹͺͻˍʏ.    (4.42) 

 
Ɋɚɛɨɱɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɜ ɥɢɧɢɢ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 500 ɤȼ: 
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ܫ˓ ˃˄.௠௔௫ = ௌ∑௡ˎ∙√ଷ∙௎ːˑˏ = ଽ଻ଷ,ଽଷଷ∙√ଷ∙ହଵହ = Ͳ,͵͹ͷ ˍʏ.       (4.43) 

 
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɣ 

ɢɡ ɥɢɧɢɢ ɫɜɹɡɢ: 
ܫ˓  ˃˄.˖˕ˉ = ௌ∑ሺ௡ˎ−ଵሻ∙√ଷ∙௎ːˑˏ = ଽ଻ଷ,ଽଷଶ∙√ଷ∙ହଵହ = Ͳ,ͷ͸ʹ ˍʏ .      (4.44) 

 
4.6.5 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 

ɧɚɩɪɹɠɟɧɢɢ 10,5 ɤȼ 
 
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: 

 ܷːˑˏ ൒ ܷːˑˏ ˔ˋ˔˕ .           (4.45) 
 ːܫ ˑˏ ൒ ܫ˓ ˃˄ ୫a୶.            (4.46) 
 ݅ˠˎ.ˇˋː ൒ ݅˖ˇ.           (4.47) 
ˏːˑ,ˍܤ  ൒  (4.48)           .˚˔˃˓,ˍܤ
 
ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɈȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» ɞɥɹ 

ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɛɵɥ ɜɵɛɪɚɧ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȽȽ–20 ɍ3 ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊɁ–20/8000 ɍ3. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.8.  



 
 

Ɍɚɛɥɢɰɚ 4.8 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 
ȼɵɤɥɸɱɚɬɟɥɶ 
ȼȽȽ-20/63/8000  

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 
ɊȼɊɁ-20/8000 Ɇɍ3 ˔ܷˈ˕ˋ ːˑˏ = ͳ͵,ͺ ˍʑ ܷːˑˏ = ʹͲ ɤȼ ܷːˑˏ = ʹͲ ɤȼ ̂ܫ .˓˃˄ = ͷͲͷͲʏ ːܫ ˑˏ = ͺͲͲͲ Ⱥ ːܫ ˑˏ = ͺͲͲͲ Ⱥ i୷ = ͹Ͳ,ͻ͵ ɤȺ ݅ˠˎ.ˇˋː = ͳ͸Ͳ ɤȺ ݅ˠˎ.ˇˋː = ʹͷͲ ɤȺ ܫ୬଴ = ʹͷ,͹ʹ ɤȺ ːܫ ˑˏ.ˑ˕ˍˎ = ͸͵ ɤȺ ̞ܫ .˔˕ = ͳͲͲ ɤȺ 

ˎˍ˕ˑݐ  = ˎˍ˕ˑݐ ˔ ͵ = ͵ ˔ ʑˍ.˓˃˔˚ = I୬଴ଶ ∙ (tˑ˕ˍ + t˓ˊ) = = ʹͷ,͹ʹ ଶ ∙ ሺͲ,Ͳͺ + Ͳ,Ͳͳሻ = = ͷͻ,ͷͶ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = ITଶ ∙ tT = = ͸͵ଶ ∙ ͵ = ͳͳͻͲ͹ ˍʏଶ ∙ ˔ 
ʑˍ.ːˑˏ = ITଶ ∙ tT = = ͳͲͲଶ ∙ ͵ = ͵ͲͲͲͲ ˍʏଶ ∙ ˔ 

 
ɉɪɨɜɟɪɤɚ ɧɚ ɚɩɟɪɢɨɞɢɱɟɫɤɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɜɵɤɥɸɱɚɬɟɥɹ ȼȽȽ-

20/63/8000: 
 ݅aτ = √ʹ ∙ ܫ˒ ˑ ∙ ˈ− τʡ˃ = √ʹ ∙ ʹͷ,͹ʹ ∙ ˈ− బ,బభబ,బయఱ = ʹ͹,ʹͳ ˍʏ.     (4.49) 
 ݅a.ːˑˏ = √ʹ ∙ ːܫ ˑˏ.ˑ˕ˍˎ ∙ ˈ− τʡ˃ = √ʹ ∙ ͸͵ ∙ ˈ− బ,బభబ,బయఱ = ͸͸,ͻͷ ˍʏ.    (4.50) 
 ݅a.ːˑˏ ൒ ݅aτ.            (4.51) 
 ͸͸,ͻͷ ൒ ʹ͹,ʹͳ  
 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɨɪɦɚɥɶɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, 

ɢɡɦɟɪɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɪɹɞ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɪɚɛɨɬɭ ɪɨɬɨɪɚ ɢ ɫɬɚɬɨɪɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ.  

ɉɪɢɛɨɪɵ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.9. 
 

Ɍɚɛɥɢɰɚ 4.9 – ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ 
Ɉɛɨɪɭɞɨɜɚɧɢɟ ɋɜɹɡɶ Ɇɨɳɧɨɫɬɶ Ɍɨɱɧɨɫɬɶ ɉɪɨɢɡɜɨɞɢɬɟɥɶ 

 Ɋɨɬɨɪ 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ 
ɫɢɧɯɪɨɧɢɡɚɬɨɪ 

RS-485 8 ȼɬ 0,5 ɇɉɉ «ɗɄɊȺ» 

Ⱥɧɚɥɢɡɚɬɨɪ ɤɚɱɟɫɬɜɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

RS-485 10 ȼɬ 0,5 ɇɉɉ «ɗɄɊȺ» 

ɂɌɈȽɈ  18 ȼɬ   

 ɋɬɚɬɨɪ 

Ⱥɧɚɥɢɡɚɬɨɪ ɤɚɱɟɫɬɜɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

RS-485 10 ȼɬ 0,5 ɇɉɉ «ɗɄɊȺ» 

Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ 
ɚɜɬɨɦɚɬɢɤɚ 

RS-485 40 ȼɬ 0,5 ɇɉɉ «ɗɄɊȺ» 

ɂɌɈȽɈ  50 ɬ   
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4.7 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 
 
ȼɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɒɅ–20. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 

«ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ». ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɒɅ-20 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɬɚɛɥɢɰɟ 4.10. 

 
Ɍɚɛɥɢɰɚ 4.10 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɒɅ–20 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ⱦɚɧɧɵɟ ɌɌ ɩɨ 

ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ < Uːˑˏ Uʒ = ͳ͵,ͺ ˍʑ Uːˑˏ = ʹͲ ˍʑ I˓˃˄ ୫a୶ < Iːˑˏ Iʒ.˓˃˄ = ͷͲͷͲ ʏ Iːˑˏ = ͺͲͲͲ ʏ 
 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-20. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 

«ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ». ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-20 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.11. 

 
Ɍɚɛɥɢɰɚ 4.11– ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ < Uːˑˏ Uʒ = ͳ͵,ͺ ˍʑ Uːˑˏ = ʹͲ ˍʑ 
 
Ⱦɥɹ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɰɟɩɢ 13,8 ɤȼ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɫɨ ɫɬɨɪɨɧɵ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ Ɉɉɇ-ɉ1-20 ɍɏɅ1 ɮɢɪɦɵ ɁȺɈ 
«ɁɗɌɈ». 
 

4.8 ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɄɊɍɗ 
 
ɄɊɍɗ ɨɬɥɢɱɚɸɬɫɹ ɜɵɫɨɤɨɣ ɧɚɞɟɠɧɨɫɬɶɸ, ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 

ɜɵɫɨɤɢɦɢ ɢɡɨɥɹɰɢɨɧɧɵɦɢ ɢ ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɷɥɟɝɚɡɚ 
(ɲɟɫɬɢɮɬɨɪɢɫɬɚɹ ɫɟɪɚ SF6) ɢ ɫɜɟɞɟɧɢɟɦ ɤ ɦɢɧɢɦɭɦɭ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ 
ɚɬɦɨɫɮɟɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɜɵɛɪɚɧɚ ɹɱɟɣɤɚ ɄɊɍɗ Ɍ155-500 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɝɪɭɩɩɵ «ɗɥɟɤɬɪɨɉɭɥ». 

ɄɊɍɗ ɫɟɪɢɢ Ɍ115 ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɫɧɨɜɧɨɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɩɨɞɫɬɚɧɰɢɢ: ɜɵɤɥɸɱɚɬɟɥɢ, ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɫ ɡɚɡɟɦɥɢɬɟɥɹɦɢ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɢ 
ɧɚɩɪɹɠɟɧɢɹ, Ɉɉɇ, ɫɨɜɦɟɳɟɧɧɵɟ ɜ ɡɚɡɟɦɥɟɧɧɨɦ ɦɟɬɚɥɥɢɱɟɫɤɨɦ ɤɨɪɩɭɫɟ, 
ɡɚɩɨɥɧɟɧɧɨɦ ɷɥɟɝɚɡɨɦ, ɨɛɥɚɞɚɸɳɢɦ ɥɭɱɲɢɦɢ ɢɡɨɥɢɪɭɸɳɢɦɢ ɢ ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɦɢ 
ɤɚɱɟɫɬɜɚɦɢ.  

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 4.12. 



 
 

Ɍɚɛɥɢɰɚ 4.12– Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɹɱɟɣɤɢ ɄɊɍɗ 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 500 
ɇɚɢɛɨɥɶɲɟɟ ɪɚɛɨɱɟɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 550 
ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ, Ƚɰ 50 
ɂɫɩɵɬɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ 50 Ƚɰ, ɤȼ 710 
ɂɫɩɵɬɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɪɨɡɨɜɨɝɨ ɢɦɩɭɥɶɫɚ, ɤȼ 1550 
ɂɫɩɵɬɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɢɦɩɭɥɶɫɚ, ɤȼ 1250 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, Ⱥ 6300 
ȼɪɟɦɹ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɚ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ɫ 3 

Ɍɨɤ ɞɢɧɚɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ɤȺ  164 

Ɍɨɤ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ɤȺ 63 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɨɬɤɥɸɱɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɹ, ɤȺ 63 

ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ (ɤɥɚɫɫ ɬɨɱɧɨɫɬɢ ɜɬɨɪɢɱɧɵɯ ɨɛɦɨɬɨɤ) 
Ⱦɥɹ ɭɱɟɬɚ 0,5s 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ 0,5s 

Ⱦɥɹ ɡɚɳɢɬɵ 5ɪ 

ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ (ɤɥɚɫɫ ɬɨɱɧɨɫɬɢ ɜɬɨɪɢɱɧɵɯ ɨɛɦɨɬɨɤ) 
Ⱦɥɹ ɭɱɟɬɚ 0,5s 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ 0,5s 
Ⱦɥɹ ɡɚɳɢɬɵ 5ɪ 

  



57 
 
 

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 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.  

 
5.2 Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ  
 
Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ: 
• ɉɚɪɚɦɟɬɪɵ ɝɟɧɟɪɚɬɨɪɚ ɜ ɬɚɛɥɢɰɟ 5.1. 
• ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-250000/500 ɜ ɬɚɛɥɢɰɟ 

5.2. 
• ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ 

ɬɚɛɥɢɰɚ 5.3. 



 
 

Ɍɚɛɥɢɰɚ 5.1- ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
Ɍɢɩ ɋȼ-855/235-30 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 
ɩɨɥɧɚɹ 177 ɆȼȺ 
ɚɤɬɢɜɧɚɹ 150 Ɇȼɬ 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 13,8 ɤȼ 

ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cos φ 0,85 

ɱɚɫɬɨɬɚ 50 Ƚɰ 

ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 200 ɨɛ/ɦɢɧ 

ɱɢɫɥɨ ɮɚɡ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ (ɤɨɥɢɱɟɫɬɜɨ ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɟɬɜɟɣ) 1 

ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ 7405 Ⱥ 

ɬɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ 1595 Ⱥ 

ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɤɨɥɶɰɚɯ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ 260 ȼ 

ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ 
ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ (ɨ.ɟ.) 

ɫɢɧɯɪɨɧɧɨɟ  Xd 1 
ɩɟɪɟɯɨɞɧɨɟ  X'd 0,28 
ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ  X"d 0,17 

ɟɦɤɨɫɬɶ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 1,1 ɦɤɎ/ɮɚɡɭ 

 
Ɍɚɛɥɢɰɚ 5.2 – ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-250000/500 

Ɍɢɩ ɌȾɐ-250000/500 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 250 ɆȼȺ 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 525/13,8 ɤȼ 

ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 13 % 

ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɣ D/ɍɧ-11 

 
Ɍɚɛɥɢɰɚ 5.3 – ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ 

Ɍɢɩ ɌɋɁɇ-6000/13,8/6 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 13,8  ɆȼȺ 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 13,8/6 ɤȼ 

ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 8 % 

ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɣ D/ɍɧ-11 

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

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

Ɂɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ɋȼ-855/235-30– 177 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;  



59 
 
 

− 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-250000/500:  
– 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 500 ɤȼ;  
– 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.  
ɇɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɋɇ Ƚɗɋ: 
– Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
–  Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 

ɧɚɩɪɹɠɟɧɢɸ; 
–  Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ; 
–  Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ; 
Ɂɚɳɢɬɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 500 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 500 ɤȼ (ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ 

ɜɵɤɥɸɱɚɬɟɥɟɣ 500 ɤȼ).  
 
Ɂɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ:  
– Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ  
– Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 

ɧɚɩɪɹɠɟɧɢɸ;  
– Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ;  



60 
 
 

– Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ. 
  
5.4 Ɋɚɫɱёɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ 
 
Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɧɨɦɢɧɚɥɶɧɵɟ. 
 ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ: 
ɧɝܫ 

ሺଵሻ = ௌɧɨɦ√ଷ௎ɧɨɦ
= ଵ଻଻√ଷ⋅ଵଷ,଼ = ͹,ͶͲͷ ɤȺ.                                                             (5.1) 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ 

ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ:    ܫɧɝ
ሺଶሻ = Ʉɫɯூɧɝ

ሺభሻ
ɄɌɌ

= ଵ⋅଻ସ଴ହ଼଴଴଴/ହ = Ͷ,͸͵Ⱥ.                                                                   (5.2) 

 
Ɇɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: ܵːˑˏ,ʑʒଵ = ூː ˑˏ,˓ˑ˕ଵ,ଶଶହହ ∙ ܷːˑˏ,˓ˑ˕ = ଵହ଺ହଵ,ଶଶହହ ∙ ʹ͸Ͳ = ͵͵ʹ ˍʑʏ                                  (5.3) 

 
ɉɪɢɧɢɦɚɟɦ ɝɟɧɟɪɚɬɨɪ ɜɨɡɛɭɠɞɟɧɢɹ ɦɨɳɧɨɫɬɶɸ 400 ɤȼȺ. 
ȼɵɩɨɥɧɢɦ ɩɟɪɟɫɱёɬ ɬɨɤɚ ɝɟɧɟɪɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 
 ːܫ ˑˏ,ଶ = ௌːˑˏ,ʑʒభ௎ːˑˏ,˓ˑ˕ = ସ଴଴∙ଵ଴య√ଷ∙ଶ଺଴ = ͺͺͺ,ʹ͵ ʏ                                                               (5.4) 

 ːܫ ˑˏ,˓ˑ˕ଶ = ூːˑˏ,మ𝐾˕˕ = ଼଼଼,ଶଷଵ଴଴଴/ହ = Ͷ,ͶͶ ʏ                                                               (5.5) 

 
5.5 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱɟɬ ɢɯ ɭɫɬɚɜɨɤ 
 
5.5.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ 
 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ- ɷɬɨ ɨɫɧɨɜɚ 

ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ (ܫɫ.ɡ. < 0,2∙ܫɧɨɦ) ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ 
ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ 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: ܫɧɨɦ = 7405 Ⱥ.  

1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 
ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚ ܫɫɪ0 ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ:  

 
,05,01,05,0)( ɧɨɦɧɨɦɧɨɦiɈȾɇɇɇȻ IIIfɄI ===                                      (5.6) 
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ɇȻሺɇሻܫ = Ͳ,Ͳͷ ⋅ ͹ͶͲͷ = ͵͹Ͳ,ʹͷ Ⱥ.  
 

ɝɞɟ ɄɈȾɇ = 0,5 - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ;  
fi = 0,1 - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ. 
 
ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 

,1,005,02)(0 ɧɨɦɧɨɦɇɇȻɫɪ IIIɄI ==                                                   (5.7) 

ɫɪ଴ܫ  ൒ Ͳ,ͳ ⋅ Ͷ,͸͵ = Ͳ,Ͷ͸ Ⱥ.  
ɝɞɟ Ʉɇ = 2 - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: ܫɫɪ଴ = Ͳ,ͳͷ ⋅ ɧɨɦܫ = Ͳ,ͳͷ ⋅ Ͷ,͸͵ = Ͳ,͸ͻ Ⱥ. 
2) Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ Ʉɬ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ 

ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ ɧɚɝɪɭɡɤɢ. ȼɟɥɢɱɢɧɚ Ʉɬ 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: 

 
,max)( IɄfɄI ɈȾɇiȺɉɄɁɇȻ =                                                                    (5.8) 

 
ɝɞɟ ɄȺɉ = 2 – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ;  

fi = 0,1- ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; 
ɄɈȾɇ = 0,5 - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ (0,5- ɞɥɹ 

ɨɞɧɨɬɢɩɧɵɯ ɌɌ, 1,0 ɞɥɹ ɪɚɡɧɵɯ ɌɌ); 
Imax - ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ 

ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɤɚɤ: 

 

.max ɧɨɦ
d

Ƚ I
ɯ
E

I 



=                                                                                             (5.9) 

 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɪɚɜɟɧ: 
ɇȻሺɄɁሻܫ  = ʹ ⋅ Ͳ,ͳ ⋅ Ͳ,ͷ ⋅ ଵ,ଵଷ଴,ଵ଻ ⋅ ͳͷ͸ͷ = ͳͲͶͲ,ʹ͹ Ⱥ.  
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 

,)(

Ɍ

ɇɄɁɇȻ
Ɍ I

ɄI
K


                                                                                           (5.10) 
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ɝɞɟ Ʉɇ  = 2 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; 
IɌ  = Imax = 10402,7 Ⱥ . 

Ɍɨɝɞɚ: 
Ɍܭ  > ଵ଴ସ଴,ଶ଻⋅ଶଵ଴ସ଴ଶ,଻ = Ͳ,ʹ.  
 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ Ʉɬ = 0,3. 
3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 

ɬɨɪɦɨɠɟɧɢɹ) ɪɚɜɧɚ: 
 

.5,0
3,0

15,0* ===
Ɍ

ɫɪ
ɇɌ K

I
I                                                                                     (5.11) 

 
4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
 

.5,0
3,0

15,0* ==
Ɍ

ɫɪ

K

I
ȼ                                                                                      (5.12) 

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

ɜɵɩɨɥɧɹɟɬɫɹ). 
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=27,78 Ⱥ. 
ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ.  
 

I , ɨ.ɟ.

IɌ, ɨ.ɟ.

IɋɊ0
0,2

0,4

0,6

IɇɌ0,2 0,4 0,6 0,8 1,0 1,2 1,4 1,6 1,8

α=16,66°

ɋɪɚɛɚɬɵɜɚɧɢɟ

ɋɪɚɛɚɬɵɜɚɧɢɟ
 ɩɪɢ I1 <B ɢ  

ɩɪɢ I2>B

Ɍɨɪɦɨɠɟɧɢɟ

 
 

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

 
5.5.2 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; U0 ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 3U0 Ɍɇ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɨɜ ɝɟɧɟɪɚɬɨɪɚ, ɢɡɦɟɪɹɟɦɨɟ 
ɨɛɦɨɬɤɨɣ «ɪɚɡɨɦɤɧɭɬɵɣ ɬɪɟɭɝɨɥɶɧɢɤ». 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɝɚɪɦɨɧɢɤɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 
ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 
ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ ሺܷɈ ɗɅ.ɋɌ.ሻ ɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ȼɇ. 

Ɋɚɫɱɟɬ ܷɈ ɗɅ.ɋɌ. ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ 
ɪɭɤɨɜɨɞɹɳɢɦɢ ɭɤɚɡɚɧɢɹɦɢ. 

ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 4.2. 

 

 
 

Ɋɢɫɭɧɨɤ 5.2 – ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ܷɈ ɗɅ.ɋɌ. 
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ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
Σܥ  = ʡܥ + ʠʒ + ʠʧ + ʠʑʒ = Ͳ,Ͳͳͷ + Ͳ,ͻ + Ͳ,ͲͲͺ + Ͳ,͵ͷ = ͳ,ʹ͹ ˏˍʣ/˗˃ˊ˖,      (5.13) 
 

ɝɞɟ (0ߤ) ܶܥ – ёɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 
ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,015 ɦɤɎ/ɮɚɡɭ;   ܥȽ – ёɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ. 
ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,9 ɦɤɎ/ɮɚɡɭ;  ܥɌ – ёɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ. 
ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,015 ɦɤɎ/ɮɚɡɭ;  ܥɲ – ёɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 
0,008 ɦɤɎ/ɮɚɡɭ;  ܥȼ.Ƚ – ёɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 13,8 ɤȼ. ɉɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 0,35 
ɦɤɎ/ɮɚɡɭ. 

ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɫɬɨɪɨɧɟ 500 ɤȼ: 

 ܷ଴ɷɥ.ɫɬ = ܭ ⋅ ܷ଴ ஼ሺఓబሻ஼ሺఓబሻ+஼∑ = Ͳ,ͷ ⋅ ͳͲͳͲͶͲ ଴,଴ଵହ଴,଴ଵହ+ଵ,ଶ଻ = ͷͺͻ,͹͵ ȼ           (5.14) 

 
ɝɞɟ Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ܷ଴ ɩɨ ɨɛɦɨɬɤɟ 
ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥɟɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, Ʉ = Ͳ,ͷ; 

ɋɌሺߤ଴ሻ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 
ɮɚɡɵ ɬɪɚɫɧɮɨɪɦɚɬɨɪɚ, ɋɌሺߤ଴ሻ = Ͳ,Ͳͳͷ ɦɤɎ ɮɚɡɭ

; ܷ଴ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 

 ܷ଴ = ଵଷ ∙ ܷɇɈɆ ȼɇ √͵ = ଵଷ⁄ ∙ ହଶହ√ଷ = ͳͲͳ,ͲͶ ɤȼ,                                             (5.15) 

 
ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 13,8 ɤȼ: 
஼ܫ  = ͳ,͹͵ ∙ ܷɅ ∙ 𝜔 ∙ ɋΣ = ͳ,͹͵ ∙ ͳ͵,ͺ ∙ ͵ͳͶ ∙ ͳ,ʹ͹ = ͻ,ͷʹ Ⱥ.                     (5.16) 
 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 ܷɋɊ ൒ Ʉɇ

Ʉȼ
∙ ଷ∙௎బ ɗɅ.ɋɌ௡Ɍɇ

,                                                                                            (5.17) 

 ܷɋɊ ൒ ଵ,ହ଴,ଽହ ⋅ ଷ⋅ହ଼ଽ,଻ଷଵଷ,଼/ሺ√ଷ⋅଴,ଵ/ଷሻ  
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ܷɋɊ ൒ ͳͳ,͸ͻ ȼ.  
 

ɝɞɟ Ʉɇ = ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ݊Ɍɇ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ; 
Ʉȼ = 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 12 ȼ ɫ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ 9,0 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; ܷ଴ீ ɫ ɭɫɬɚɜɤɨɣ 20 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.                                                                                                             (5.18) 

 
ɉɪɢ ܭʡ = ͳ,͵ ɨɪɝɚɧ ܷ଴ଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 30,3 % 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. 

 
5.5.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (U1>), (U2>) 
 
ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɜɵɛɢɪɚɟɬɫɹ: 
 ܷ஼ʟଶ = ͳ,Ͷ ∙ ܷʜ݊ʡʜ = ͳ,Ͷ ∙ ͳ͵ͺͲͲͳ͵ͺͲͲ/ͳͲͲ = ͳͶͲ ʑ.                                                    ሺͷ.ͳͻሻ 

 
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: 
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ܷ஼ʟଵ = ͳ,ʹ ∙ ܷʜ݊ʡʜ = ͳ,ʹ ∙ ͳ͵ͺͲͲͳ͵ͺͲͲ/ͳͲͲ = ͳʹͲ ʑ.                                                    ሺͷ.ʹͲሻ 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ 

ɢ ɧɚ ɫɬɨɪɨɧɟ 500 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻ ∙  .ʜܫ
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.5.4 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  =  ʜ,                                                                                                          (ͷ.ʹͳ)ܫ/ଶܫ
 

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 ,                                                                                                        (ͷ.ʹʹ) 
 

ɝɞɟ ܣ = ʹͲ – 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 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ ݐˏ˃ˍ˔ = ͸ͲͲ ˔. 

Ɍɨɝɞɚ: 
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ଶ∗ܫ = √ʏ௧ = √ ଶ଴଺଴଴ = Ͳ,ͳͺ                                                                                  (5.23) 

 
ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
ଶʞʢʠʙ∗ܫ  = ூ∗మʙʜ = ଴,ଵ଼ଵ,ଶ = Ͳ,ͳͷ,                                                                              (5.24) 

 
ɝɞɟ ʙʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

ଶʞʢʠʙܫ  = Ͳ,ͳͷ ∙  ʜ.                                                                                                 (5.25)ܫ
 
ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ 

ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫ∗ଶʞʢʠʙ = Ͳ,ͳͷ: 
ʓʝʞݐ  = ʹͲͲ,ͳͷଶ ≈ ͺͺͻ ˔ 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

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

ʠʟݐ  = ଶ଴ሺூ∗మሻమ,                                                                                                           (5.26) 

 ʏʗʝ = ʹͲ = ଶଶ∗ܫ ∙  ʠʟ.                                                                               (5.27)ݐ
 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.3. 
 

Ɍɚɛɥɢɰɚ 5.3 - Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 
Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ 
ɬɨɤɭ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨ-
ɜɚɬɟɥɶɧɨɫɬɢ I2/Iɧ 

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ) 20 55 80 125 220 500 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.3. 
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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. = 600 ɫ. 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 

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

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

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

ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
ɂɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 

ɡɚɦɵɤɚɧɢɢ ɧɚ ɲɢɧɚɯ ȼɇ ɛɥɨɤɚ ɢ ɧɚ ɨɬɯɨɞɹɳɢɯ BɅ. 
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: 
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ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ ɥɢɧɢɣ 
500 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ ɪɚɛɨɬɟ 
ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ. ܫ∗ଶʠ.ʖ. ൑ ூమʛʗʜሺమሻʙʦ = ଵଵ,ଷ⋅ଶ∙(𝑋𝑑 ˅ː′′ +𝑋ʡ+𝑋ʚ),                                                            (5.28) 

 

ɝɞɟ ܺ∗ˎ = ܺˎ ∙ ௌ˄௎మ˄ = ͸Ͷ,Ͷ͵ ∙ ଵ଻଻ହଶହమ = Ͳ,ͲͶ;                                                   (5.29) 

 

ɝɞɟ ܺௗ ˅ː′′ = ܺௗ ′′ ∙ ሺ௎˅ː௎ːːሻଶ = Ͳ,ͳ͹ ∙ ሺହଶହଵଷ,଼ሻଶ = ʹͶ͸                                                 (5.30) 

 ܺௗ ˅ː′′ -ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ, 
ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɨɤɨɣ ɫɬɨɪɨɧɟ ɧɚɩɪɹɠɟɧɢɹ; ܺʒ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ; 

 ܺʡ = ௎ˍ%ଵ଴଴ ∙ ௌ˄ௌːˑˏ = ଵଷଵ଴଴ ∙ ଵ଻଻ଶହ଴ = Ͳ,Ͳͻʹ                                                          (5.31) 

 ܺʡ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ. 
 
ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɤɨɧɰɟ ȼɅ 500 ɤȼ: ܫ∗ଶʠ.ʖ. ൑ ଵଵ,ଷ⋅ଶ∙ሺଶସ଺+଴,଴ଽଶ+଴,଴ସሻ = Ͳ,ͲͲͳ͸ ˑ. ˈ.   
 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
.ଶʠ.ʖܫ  = .ଶʠ.ʖ∗ܫ ∙ ʹ ∙ ௎˅ː௎ːː = Ͳ,ͲͲͳ͸ ∙ ʹ ∙ ହଶହଵଷ,଼ = Ͳ,ͳʹ                                      (5.32) 

 
ɬɨɤ 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 7,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 500 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
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5.5.5 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤሺ𝑰૚ሻ 
 
Ɂɚɳɢɬɚ ɧɭɠɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ. 

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

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

 
ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
ʠʗʒʜܫ  = 𝐾ʜ∙ூʜ𝐾ʑ = ଵ,଴ହ∙ூʜ଴,ଽ଼ = ͳ,Ͳ͹ ∙ ʜܫ = ͳ,Ͳ͹ ∙ Ͷ,͸͵ = Ͷ,ͻͷ ʏ ,                     (5.33) 

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

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ݐ = ͸ ˔. 
 
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 ∙ ʜܫ = ͳ,ͳ ∙ Ͷ,͸͵ = ͷ,Ͳͻ ʏ.                                            (5.34) 

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

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.4: 
 

Ɍɚɛɥɢɰɚ 5.4 - 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 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) 3600 900 360 300 240 120 60 1 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
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Ɋɢɫɭɧɨɤ 5.4 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ 

 
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. 
Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ:  
ଵʝʡʠܫ  = ଵ,ସ∙ூʜʝʛ଴,ଽ଼ = ͳ,Ͷʹͻ ∙ ʜʝʛܫ = ͳ,Ͷʹͻ ∙ Ͷ,͸͵ = ͸,͸ͳ (5.35)                           ,ܣ 

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ܷʒ <. 
 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
 ܷʠʟ = ଴,଺଼∙௎ʜʝʛ𝐾ʑ∙௡ʡ = ଴,଺଼∙ଵଷ଼଴଴ଵ,଴ଷ∙ଵଷ଼ = ͸͸ ʑ.                                                               (5.36) 

 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 7,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 

ɜɵɤɥɸɱɚɬɟɥɟɣ 500 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
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5.5.6 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ሺ𝒁૚ <ሻ, ሺ𝒁૛ <ሻ 
 
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. 

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 500 ɤȼ Ƚɗɋ 
ɨɞɧɨɝɨ ɛɥɨɤɚ. ܼଵ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 500 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 500 ɤȼ: 
 ܼଵ ൑ Ͳ,ͺ ∙ ܼʡ + ଴,଼𝐾ʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ͳͶ͵,͵͵ + ଴,ଷ଼ ∙ ͸ͷ,Ͳͺ = ͳ͵ʹ,Ͳʹ ʝˏ,        (5.37) 

 
ɝɞɟ ܭʡ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ; ܼʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɩɚɪɹɠɟɧɢɸ ɫɬɨɪɨɧɵ 500 
ɤȼ; 

 ܼʡ = Ͳ,ͳ͵ ∙ ͷʹͷʹͷͲ ଶ = ͳͶ͵,͵͵ ʝˏ. 
 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 

ɝɟɧɟɪɚɬɨɪɚ: 
 ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,Ͳͻʹ ∙ ͳ͹͹ʹͷͲ + Ͳ,ͺ͵ ∙ ͳ͹͹ͷʹͷଶ ∙ ͸ͷ,Ͳͺ = Ͳ,Ͳͷʹ , 
 ܼଵɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,Ͳͷʹ ∙ ͳ,Ͳͺ = Ͳ,Ͳͷ͸ ʝˏ,                                                   (5.38) 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ 500 ɤȼ: 
 Zଵʚ′ = √xଶˎ + rଶˎ = √͸Ͷ,Ͷ͵ଶ + ͻ,ʹଶ = ͸ͷ,Ͳͺ ʝˏ.                                      (5.39) 
 

ɝɞɟ ܼ˄ = ௎మ˄ௌʜʒ = ଵଷ,଼మଵ଻଻ = ͳ,Ͳͺ. 
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ɍɫɬɚɜɤɚ ɛɭɞɟɬ ɪɚɜɧɚ: ܼଵ஼ଷ = ܼଵ ∙ ௡ʡ௡ʜ = Ͳ,Ͳͷ͸ ∙ ఴబబబఱభయ,ఴబ,భ = Ͳ,͸ͷ ʝˏ.                                                     (5.40) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଵ = Ͳ,͸ͷ ʝˏ. 
 
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. 

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∙଻ସ଴ହ = ͳ,Ͳͺ ʝˏ,                                                       (5.41) 

 
ɝɞɟ ܫʜʏʒʟ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 

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

ʣܫ  = మ∙಺ʑ.ʜʝʛ಺ʑ.ʤ.ʤ. −଴,ଽହ௫𝑑 = ଶ∙ଶ,ଵ−଴,ଽହଵ = ͵,ʹͷ ,                                                            (5.42) 

 
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.,                                                             (5.43) 

ʜʏʒʟ.ʣ ߮ݏ݋ܿ  = ௖௢௦ఝʜ଴,ଽହ∙ூʣ = ଴,଼ହ଴,ଽହ∙ଶ,ହ = Ͳ,͵͸ ,                                                           (5.44) 

 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ ߮ʜʏʒʟ.ʣ = ͸ͺ,ͻ°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
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ܼ஼ ʖூூ = ௓ʜʏʒʟ.ʣʙʜ = ଴,ଷ଼ଵ,ଵ = Ͳ,͵ͷ ˑ. ˈ.,                                                                  (5.45) 

 ܼ஼ ʖூூ = ܼூூ ˑ.ˈ. ∙ ܼʐ = Ͳ,͵ͷ ∙ ଵଷ,଼మଵ଻଻ = Ͳ,͵͹ͺ ʝˏ.                                              (5.46) 

 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɫɨɫɬɚɜɢɬ: 
 ܼ஼ ʖூூ = ௓ʠ.ʖ.಺಺∙௡ʡ௡ʜ = ଵ,଴ଷ∙଼଴଴଴/ହଵଷ଼଴଴/ଵ଴଴ = Ͷ,͵ͺ ʝˏ,                                                      (5.47) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼூூ = Ͷ,͵ͺ ʝˏ. 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 15%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼ஼ʛଵ =Ͳ,ͳ ʝˏ, ܼ஼ʛଶ = Ͳ,͸͸ ʝˏ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ ɧɚɢɛɨɥɶɲɟɣ 

ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. 
ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 7,5 ɫ – ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 500 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. 

 



 
 

Ɋɢɫɭɧɨɤ 5.5  - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 
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5.5.7 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 

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

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.ʟ𝐾ʑ = ଵ,଴ହ∙ூʜʝʛ.ʟ଴,ଽ଼ = ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ.                                          (5.48)ܫ

 
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.                                                                (5.49)ܫ

 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ, ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ 
ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.5. 

 
Ɍɚɛɥɢɰɚ 5.5 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ 

 
୍୍ʜ 

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) ɞɥɢɬɟɥɶɧɨ 210 150 120 90 72 60 20 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 

ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.5. 
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Ɋɢɫɭɧɨɤ 5.5 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ 

ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 
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,ʹͷ ∙  ʜʝʛ.ʟ.                                                                  (5.50)ܫ

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

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

ȼɢɬɢɦɫɤɚɹ 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. 

ȼɵɛɨɪ ɭɫɬɚɜɨɤ ɡɚɳɢɬ ɛɵɥ ɜɵɜɟɞɟɧ ɜ ɨɛɳɭɸ ɬɚɛɥɢɰɭ [ɉɪɢɥɨɠɟɧɢɟ Ƚ 
ɬɚɛɥɢɰɚ Ƚ 1], ɚ ɬɚɤɠɟ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɜ [ɉɪɢɥɨɠɟɧɢɟ Ƚ ɬɚɛɥɢɰɚ Ƚ2]. 
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6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 
6.1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 
Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 

ɜɵɫɨɬɵ (ɇ=140 ɦ) ɢ ɬɢɩɚ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɣ (ɫɤɚɥɶɧɨɟ ɨɫɧɨɜɚɧɢɟ – ɝɪɚɧɢɬ), 
ɩɪɢɫɜɨɟɧ: I. 

Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 
ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɨ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ (N=832 Ɇȼɬ), ɩɪɢɫɜɨɟɧ: 2. 

Ʉɥɚɫɫ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɫɥɟɞɫɬɜɢɣ 
ɜɨɡɦɨɠɧɵɯ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɚɜɚɪɢɣ (ɱɢɫɥɨ ɥɸɞɟɣ, ɭɫɥɨɜɢɹ 
ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɤɨɬɨɪɵɯ ɦɨɝɭɬ ɛɵɬɶ ɧɚɪɭɲɟɧɵ ɩɪɢ ɚɜɚɪɢɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, 22254 ɱɟɥɨɜɟɤ, ɱɬɨ ɛɨɥɟɟ 20000), ɩɪɢɫɜɨɟɧ: 1. 

ȼ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ, ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɧɚɢɜɵɫɲɢɣ ɤɥɚɫɫ ɜɫɟɦɭ ɫɨɨɪɭɠɟɧɢɸ, ɜ 
ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɷɬɨ 1 ɤɥɚɫɫ. 

 
6.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
ɉɪɢɧɢɦɚɸ ɡɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ 

ɝɪɚɧɶɸ ߘʒʐʞ ɧɚɢɛɨɥɶɲɭɸ ɢɡ ɞɜɭɯ, ɜɵɱɢɫɥɟɧɧɵɯ ɩɨ ɮɨɪɦɭɥɚɦ: 
ʒʐʞߘ  = ʜʞʢߘ + ℎ௦ (6.1) 
  

ɝɞɟ ℎ௦ – ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ȼȻ. 
 ℎ௦ = ℎ௥௨௡ଵ% + ∆ℎ௦௘௧ + ˃ (6.2) 
  

ɝɞɟ ℎ௥௨௡ଵ%- ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɪɚɫɱёɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1% ɧɚ ɨɬɤɨɫ 
ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ; ∆ℎ௦௘௧ - ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ; ܽ - ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ, ɡɚɜɢɫɢɬ 
ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ, ɢ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɦɟɧɟɟ: ɞɥɹ I ɤɥɚɫɫɚ – 0,5 ɦ. 

 ∆ℎ௦௘௧ = ௪ܭ ∙ ௪ܸଶ ∙ ݃ܮ ∙ ݀ ∙ ௪ߙݏ݋ܿ  (6.3) 

  
ɝɞɟ ߙ௪ - ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨёɦɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ, ɝɪɚɞɭɫɵ 
(ɛɭɞɭ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɜɟɬɪɚ ɤ ɨɫɢ ɩɥɨɬɢɧɵ, 0 
ɝɪɚɞ.); ௪ܸ - ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ; L – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, ɦ; ܭ௪ - ɤɨɷɮɮɢɰɢɟɧɬ, 
ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥɢɰɟ 2; ݀ - ɫɪɟɞɧɹɹ ɝɥɭɛɢɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; ݃ - ɭɫɤɨɪɟɧɢɟ 
ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ. 

 
Ⱦɥɹ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ௪ܸ = ͳ͸ ɦ/ɫ ɩɪɢɧɢɦɚɸ ܭ௪ = ͳ,͹Ͷ ∙ ͳͲ−଺. 
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Ⱦɥɢɧɚ ɪɚɡɝɨɧɚ: ܮ = ͳ͹ͷͲ ˏ. 
Ɇɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ ɧɚɯɨɞɢɦ ∆ℎ௦௘௧, ɩɪɢɫɜɚɢɜɚɹ 

ɜɟɥɢɱɢɧɟ ∆ℎ௦௘௧ ɧɚɯɨɞɹɳɟɣɫɹ ɜ ɡɧɚɦɟɧɚɬɟɥɟ ɧɭɥɟɜɨɟ ɡɧɚɱɟɧɢɟ. 
ɋɪɟɞɧɹɹ ɝɥɭɛɢɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
 ݀ = ʜʞʢߘ − ʹʓʜʏߘ = ͷ͵ͷ,ͲͲ − ͵ͻͷ,ͲͲʹ = ͹Ͳ,ͲͲ ˏ. (6.4) 

 
ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɜ ɩɟɪɜɨɦ ɩɪɢɜɟɞɟɧɢɢ 
 ∆ℎ௦௘௧ = ͳ,͹Ͷ ∙ ͳͲ−଺ ∙ ͳ͸ଶ ∙ ͳ͹ͷͲͻ,ͺͳ ∙ ͹Ͳ Ͳݏ݋ܿ = Ͳ,ͲͲͳͳ ˏ. 
 
Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
ȼɵɱɢɫɥɢɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ: 
 gLvଶ = ͻ,ͺͳ ∙ ͳ͹ͷͲͳ͸ଶ = ͸͹,  

  gtv = ͻ,ͺͳ ∙ ͸ ∙ ͵͸ͲͲͳ͸ = ͳ͵ʹͶͶ,  

  
ɝɞɟ t = 6 ɱ - ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ.  

 

ɉɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ ɢ ɡɧɚɱɟɧɢɹɦ ୥L୴మ ɢ ୥୲୴  ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɩɚɪɚɦɟɬɪɵ ୥୦̅୴మ ɢ ୥T̅୴ .Ɋɟɡɭɥɶɬɚɬɵ ɜɵɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 6.1 

Ɍɚɛɥɢɰɚ 6.1. ɉɚɪɚɦɟɬɪɵ ୥୦̅୴మ ɢ ୥T̅୴ . gLvଶ 
gh̅vଶ 

67 0,015 gtv  
gh̅vଶ 

13244 0,081 

 

ɂɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ୥୦̅୴మ ɢ ୥T̅୴  ɜɵɱɢɫɥɢɦ ɫɪɟɞɧɢɣ 
ɩɟɪɢɨɞ ɜɨɥɧɵ T̅ ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ h̅: 

 h̅ = Ͳ,Ͳͳͷ ∙ vଶg = Ͳ,Ͳͳͷ ∙ ͳ͸ଶͻ,ͺͳ = Ͳ,͵ͻ ˏ, (6.5) 
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T̅ = ͳ,Ͷͷ ∙ vg = ͳ,Ͷͷ ∙ ͳ͸ͻ,ͺͳ = ʹ,͵͸ c. (6.6) 

 
ȼɵɱɢɫɥɢɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
 

ୢ̅̅ ̅ = gT̅ଶʹɎ = ͻ,ͺͳ ∙ ʹ,͵͸ଶʹ ∙ ͵,ͳͶ = ͺ,͹Ͷ ˏ.     (6.7) 

 
ɍɫɥɨɜɢɟ d = ͹Ͳ ˏ > Ͳ,ͷ ∙ ୢ̅̅ ̅ = Ͷ,͵͹ ˏ ɜɵɩɨɥɧɟɧɨ, ɪɚɫɱёɬ ɜɵɩɨɥɧɹɟɦ ɞɥɹ 

ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ 
Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 hଵ% = h̅k୧ = Ͳ,͵ͻ ∙ ʹ,͵ = Ͳ,ͻͲ ˏ, (6.8) 
  

ɝɞɟ ki = 2,3 – ɤɨɷɮɮɢɰɢɟɧɬ. 
 
ȼɵɫɨɬɭ ɧɚɤɚɬɚ ɜɨɥɧ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɨɬɤɨɫ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɞɥɹ 

ɮɪɨɧɬɚɥɶɧɨ ɩɨɞɯɨɞɹɳɢɯ ɜɨɥɧ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ:  
 h୰୳୬ଵ% = k୰k୮kୱ୮k୰a୬hଵ% = ͳ ∙ Ͳ,ͻ ∙ ͳ,Ͷ͸ ∙ ͳ,ͷ ∙ Ͳ,ͻͲ= ͳ,͹͹ ˏ  (6.9) 

  
ɝɞɟ kr=1 ɢ kp=0,9 – ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɨɬɤɨɫɚ, 
ɭɤɪɟɩɥёɧɧɨɝɨ ɠɟɥɟɡɨɛɟɬɨɧɧɵɦɢ ɩɥɢɬɚɦɢ [6], ksp =1,5 – ɤɨɷɮɮɢɰɢɟɧɬ, 
ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ [6], krun=1,46 – ɤɨɷɮɮɢɰɢɟɧɬ. 

 ℎ௦ = ͳ,͹͹ + Ͳ,ͲͲͳͳ + Ͳ,ͺ = ʹ,ͷͺ ˏ (6.10) 
 
ɉɪɢɧɢɦɚɸ ɡɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ 

ɝɪɚɧɶɸ ߘʒʐʞ ɧɚɢɛɨɥɶɲɭɸ ɢɡ ɞɜɭɯ, ɜɵɱɢɫɥɟɧɧɵɯ ɩɨ ɮɨɪɦɭɥɚɦ: 
ʒʐʞߘ  = ʜʞʢߘ + ℎଵ% + ∆ℎ௦௘௧ + ˃ (6.12) 
ʒʐʞߘ   = ͷ͵ͷ,ͲͲ + Ͳ,ͻͲ + Ͳ,ͲͲͳͳ + Ͳ,ͺ = ͷ͵͸,͹Ͳ ˏ  

 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
ʒʐߘ  = ʒʑߘ + ͳ,͸ ∙ ˕˔ܪ = ͷʹͻ,ͷͲ + ͳ,͸ ∙ ͷ,ͷ = ͷ͵ͺ,͵Ͳ ˏ,        (6.13) 
˕˔ܪ ˈˇˆ   = ͷ,ͷ ˏ, ɨɩɪɟɞɟɥɟɧɨ ɜ ɪɚɡɞɟɥɟ 2.2.  

 



81 
 
 

ȼ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɩɪɢɧɢɦɚɸ ɨɬɦɟɬɤɭ ɜɵɫɨɬɵ ɜɫɟɝɨ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ 
ɪɚɜɧɨ 538,30 ɦ. 

 
6.3  Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 
 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ ɨɩɪɟɞɟɥɹɸ: 
a) ɲɢɪɢɧɭ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ, ɱɢɫɥɨ ɢ ɪɚɡɦɟɪɵ ɜɨɞɨɫɥɢɜɧɵɯ 

ɨɬɜɟɪɫɬɢɣ; 
b) ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ; 
c) ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ; 
d) ɮɨɪɦɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ; 
e) ɫɨɩɪɹɠɟɧɢɟ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ; 
f) ɪɚɡɦɟɪɵ ɝɚɫɢɬɟɥɟɣ; 
g) ɫɩɨɫɨɛ ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ ɜɨɞɵ ɢ ɩɚɪɚɦɟɬɪɵ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ 

ɭɫɬɪɨɣɫɬɜ. 
ȼɵɛɨɪ ɬɢɩɚ, ɱɢɫɥɚ ɢ ɪɚɡɦɟɪɨɜ ɨɬɜɟɪɫɬɢɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɢɫɯɨɞɹ ɢɡ ɬɪɟɛɨɜɚɧɢɣ ɩɪɨɩɭɫɤɚ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ 
ɜɨɞɵ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ. ɉɪɨɩɭɫɤ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɨɫɧɨɜɧɨɦ 
ɪɚɫɱёɬɧɨɦ ɫɥɭɱɚɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɇɉɍ ɢ ɩɪɢ ɩɨɥɧɨɦ ɨɬɤɪɵɬɢɢ ɜɫɟɯ ɡɚɬɜɨɪɨɜ 
ɫɨɨɪɭɠɟɧɢɹ. Ɉɩɪɟɞɟɥёɧɧɵɟ ɪɚɡɦɟɪɵ ɨɬɜɟɪɫɬɢɣ ɢ ɢɯ ɱɢɫɥɨ ɩɨɞɥɟɠɚɬ ɩɪɨɜɟɪɤɟ ɧɚ 
ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɱёɬɧɵɣ ɫɥɭɱɚɣ. ɉɪɨɩɭɫɤ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɞɥɹ ɩɨɜɟɪɤɢ 
ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ ɧɚɞɥɟɠɢɬ ɜɵɩɨɥɧɹɬɶ ɩɪɢ Ɏɉɍ ɢ ɍɇȻmɚɯ ɜɫɟɦɢ ɩɪɨɩɭɫɤɧɵɦɢ 
ɫɨɨɪɭɠɟɧɢɹɦɢ. 
 

6.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 

Ɉɩɪɟɞɟɥɢɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ ɫ 
ɭɱɟɬɨɦ ɪɚɛɨɬɵ ɜɫɟɯ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɜɵɪɚɠɟɧɢɸ: 

Ɉɩɪɟɞɟɥɢɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɨ ɫɥɟɞɭɸɳɟɦɭ 
ɜɵɪɚɠɟɧɢɸ: 

 ܳ˓.ˑ˔ː. = ܳ௠௔௫.ˑ˔ː. − ܳʒЭʠ − ܸ˒ ˑˎ.˅ˇ˘˓. + ܸ˒ ˄˃˓˔ݐ˓ = = ͳʹͻʹ − ሺ͸ − ͳሻ · ͳͳͳ − ͷ͹ͲͲͲͲͲͲͲͲ͸ ∙ ͵Ͳ ∙ ʹͶ ∙ ͸Ͳ ∙ ͸Ͳ = ͵͹Ͳ,ͲͲ ˏଷ ˔⁄  

(6.14) 

  
ɝɞɟ ܳ௠௔௫ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ܳʒЭʠ − ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɝɢɞɪɨɭɡɥɚ ɩɪɢ ɩɨɥɧɨɦ ɢɯ ɨɬɤɪɵɬɢɢ ɢ ɱɟɪɟɡ ɚɝɪɟɝɚɬɵ Ƚɗɋ. Ʉɨɥɢɱɟɫɬɜɨ 
ɚɝɪɟɝɚɬɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɩɭɫɤɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ (n-1) ɩɪɢ ɱɢɫɥɟ 
ɚɝɪɟɝɚɬɨɜ ɞɨ 6 ɜɤɥɸɱɢɬɟɥɶɧɨ. 
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ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ ɛɭɞɟɬ ɪɚɜɟɧ: 
˅ݍ  = ͳ,ʹͷ ∙   ˓ݍ

  
ɝɞɟ ݍ˓ − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ, ɤɨɬɨɪɵɣ ɪɚɜɟɧ:  

˓ݍ   = [ℎߥ] ∙ ℎʜʐ (6.15) 
  

ɝɞɟ ℎʜʐ − ɝɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɨɫɧɨɜɧɨɦ ɪɚɫɯɨɞɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɝɪɚɮɢɤɭ Q= f(H),ɍɇȻ = 399,20 ɦ, ɬɨɝɞɚ  

 ℎʜʐ = ʢʜʐ − ∇ˇː˃ = ͵ͻͻ,ʹͲ − ͵ͻͷ,ͲͲ = Ͷ,ʹͲ ˏ (6.16) 
  

ɝɞɟ [ߥℎ] − ɞɨɩɭɫɬɢɦɚɹ ɧɟɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ɪɚɜɧɚɹ 5,00 ɦ/ɫ. 
˓ݍ  = ͷ,ͲͲ ∙ Ͷ,ʹͲ = ʹͳ,ͲͲ ˏଶ ˔⁄   

 
Ɍɨɝɞɚ 
˅ݍ  = ͳ,ʹͷ ∙ ʹͳ,ͲͲ = ʹ͸,ʹͷ ˏଶ ˔⁄   
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɪɚɜɧɚ: 
 ʑ = ˅ݍ˓ܳ = ͵͹Ͳ,ͲͲʹ͸,ʹͷ = ͳͶ,ͳ͸ ˏ (6.17) 

 
Ɉɩɪɟɞɟɥɢɦ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ. Ɂɚɞɚɞɢɦɫɹ ɫɬɚɧɞɚɪɬɧɨɣ 

ɲɢɪɢɧɨɣ ɩɪɨɥɟɬɚ ɨɬɜɟɪɫɬɢɹ b = 8 ɦ, ɬɨɝɞɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ: 
 ݊ = ʑܾ = ͳͶ,ͳ͸ͺ,ͲͲ = ͳ,͹͹ ≈ ʹ,ͲͲ (6.18) 

 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ, ɤɨɬɨɪɭɸ ɛɭɞɟɦ ɜ ɞɚɥɶɧɟɣɲɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɪɚɜɧɚ: 
 ʑ = ܾ ∙ ݊ = ͺ,ͲͲ ∙ ʹ,ͲͲ = ͳ͸,ͲͲ ˏ; (6.19) 
 
Ȼɵɤ ɩɪɢɦɟɦ ɪɚɡɪɟɡɧɵɦ, ɬɨɥɳɢɧɭ ɪɚɡɪɟɡɧɨɝɨ ɛɵɱɤɚ ɩɪɢɦɟɦ 4 ɦ. Ƚɨɥɨɜɧɚɹ 

ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɮɨɪɦɭ ɞɥɹ ɭɥɭɱɲɟɧɧɨɝɨ ɨɛɬɟɤɚɧɢɹ. 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫ ɭɱɟɬɨɦ ɪɚɡɦɟɪɨɜ ɛɵɤɨɜ ɜ ɩɥɚɧɟ: 
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ʑʐ = ʑ + ሺ݊ − ͳሻ ∙ ʐߜ = ͳ͸,ͲͲ + ሺʹ − ͳሻ ∙ Ͷ,ͲͲ= ʹͲ,ͲͲ ˏ.           
 

(6.20) 

6.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ. 
 
ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ, ɨɩɪɟɞɟɥɢɦ ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ 

ɜɨɞɨɫɥɢɜɟ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɬ.ɟ. ɛɟɡ ɭɱёɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ 
ɜɨɞɨɫɥɢɜɚ: 

଴ଵܪ  = ( ொ˓௠∙஻′∙√ଶ୥)ଶ ଷ⁄
, (6.21) 

  
ɝɞɟ m– ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɞɥɹ ɩɪɨɮɢɥɹ ɨɝɨɥɨɜɤɚ ɛɟɡ ɜɚɤɭɭɦɧɨɣ 
ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ ɬɢɩɚ B(m ≈ 0,49). 

଴ଵܪ  = ቀ ଷ଻଴,଴଴଴,ସଽ∙ଵ଺,଴଴∙√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = Ͷ,ͺ͸ ˏ,  (6.22) 

 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 

ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
଴ଶܪ  = ( ܳ˓݉ ∙ 𝜎˗ ∙ 𝜎˔ˉ ∙ 𝜎௡ ∙ ܤ ∙ √ʹg)ଶ ଷ⁄ , (6.23) 

  
ɝɞɟ 𝜎˔ˉ– ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ; 𝜎௡– ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ ɧɟɬ ɢ 𝜎௡= 1; 𝜎˗– ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɜɨɞɨɫɥɢɜɧɨɣ (𝜎˗= 1). 

 
 

Ɋɢɫɭɧɨɤ 6.1 – ȼɨɞɨɫɥɢɜɧɚɹ ɫɬɟɧɤɚ ɧɨɪɦɚɥɶɧɨɝɨ ɨɱɟɪɬɚɧɢɹ (Ʉɪɢɝɟɪɚ-
Ɉɮɢɰɟɪɨɜɚ) 

 𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ ଴ଵܪ ∙ ܾߦ , (6.24) 
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ɝɞɟ 0,45 = ߦ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɦɟɧɶɲɟɧɢɹ, ɭɱɢɬɵɜɚɸɳɢɣ ɮɨɪɦɭ ɛɵɤɨɜ ɜ ɩɥɚɧɟ 
(ɩɨɥɭɤɪɭɝɥɚɹ). 

 
  𝜎˔ˉ = ͳ − Ͳ,ʹͲ ∙ Ͷ,ͺ͸ ∙ Ͳ,Ͷͷͺ,ͲͲ = Ͳ,ͻͶͷ,  

଴ଶܪ = ( ͵͹Ͳ,ͲͲͲ,Ͷͻ ∙ ͳ ∙ Ͳ,ͻͶͷ ∙ ͳ ∙ ͳ͸,ͲͲ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ ଷ⁄ = ͷ,ͲͶ ˏ.  

 
Ɉɩɪɟɞɟɥɢɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ 

ɤ ɜɨɞɨɫɥɢɜɭ ߥ଴: 
ܪ  = ଴ଶܪ − ଴ଶʹgߥߙ , (6.25) 

  
ɝɞɟ 1,1 = ߙ – ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ.  

଴ߥ   = ܳ˓ሺ∇ʜʞʢ − ∇ˇː˃ሻሺܤ + ሺ݊ − ͳሻ ·  ʐሻ, (6.26)ߜ

଴ߥ   = ଷ଻଴,଴଴ሺହଷହ,଴଴−ଷଽହሻሺଵ଺,଴଴+ሺଶ−ଵሻ∙ସ,଴଴ሻ = Ͳ,ͳ͵͵ ˏ ˔⁄ ,  

ܪ   = ͷ,ͲͶ − ଵ,ଵ∙଴,ଵଷଷమଶ∙ଽ,଼ଵ = ͷ,ͲͶ ˏ.  

 
Ɉɩɪɟɞɟɥёɧɧɵɣ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɨɤɪɭɝɥɹɟɦ ɞɨ ɛɥɢɠɚɣɲɟɝɨ 

ɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ: 
˕˔ܪ  = ͷ,ͷͲ ˏ.  
 
Ɉɩɪɟɞɟɥɢɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 ∇ʒʑ = ∇ʜʞʢ − ˕˔ܪ = ͷ͵ͷ,ͲͲ − ͷ,ͷͲ = ͷʹͻ,ͷͲ ˏ. (6.27) 
  

6.6 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ 
 
ɉɪɨɜɟɪɢɦ ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɜɨɞɨɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ 

ɩɥɨɬɢɧɵ. Ɉɩɪɟɞɟɥɢɦ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ, ɩɪɢ ɷɬɨɦ 
ɡɚɦɟɬɢɦ, ɱɬɨ ɩɪɨɩɭɫɤ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɜɫɟ ɜɨɞɨɫɛɪɨɫɵ ɢ ɜɫɟ ɝɢɞɪɨɚɝɪɟɝɚɬɵ: 
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ܳ˓.˒ˑ˅ = ܳ˒ˑ˅.௠௔௫ − ܳʒЭʠ − ܸ˒ ˑˎ.˅ˇ˘˓. + ܸ˒ ˄˃˓˔ݐ.˓ = 

= ͳͷʹ͹ − ሺ͸ − ͳሻ · ͳͳͳ − ͷ͹ͲͲͲͲͲͲͲͲ͸ ∙ ͵Ͳ ∙ ʹͶ ∙ ͸Ͳ ∙ ͸Ͳ = ͸Ͳ͹,ͲͲ ˏଷ ˔⁄  

(6.28) 

Ɉɩɪɟɞɟɥɢɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɪɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ 
ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɛɟɡ ɭɱɟɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɩɨɬɨɤɚ ɢ ɩɨɞɬɨɩɥɟɧɢɹ 
ɜɨɞɨɫɥɢɜɚ: 

.˅଴ଵ˒ˑܪ  = ( ொ˓.˒ˑ˅௠∙஻∙√ଶ୥)ଶ ଷ⁄ = ቀ ଺଴଻,଴଴଴,ସଽ∙ଵ଺,଴଴∙√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = ͸,͹͵ ˏ. 
(6.29) 

 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɨɩɪɟɞɟɥɢɦ ɧɚɩɨɪ ܪ଴ଶ˒ˑ˅. ɫ ɭɱɟɬɨɦ ɛɨɤɨɜɨɝɨ 

ɫɠɚɬɢɹ ɩɨɬɨɤɚ ɢ ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ: 
.˅଴ଶ˒ˑܪ  = ( ܳ˓.˒ˑ˅݉˒ˑ˅ ∙ 𝜎˗ ∙ 𝜎˔ˉ ∙ 𝜎௡ ∙ ܤ ∙ √ʹg)ଶ ଷ⁄ , (6.30) 

  𝜎˔ˉ = ͳ − ଴,ଶ∙଺,଻ଷ∙଴,ସହ଼,଴଴ = Ͳ,ͻʹͶ,  

  

ɝɞɟ ݉˒ˑ˅– ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ 
ɮɨɪɦɭɥɟ: 

 ݉˒ˑ˅ = ݉ [Ͳ,ͺͲͷ + Ͳ,ʹͶͷ ுబభ˒ˑ˅.ு˔˕ − Ͳ,Ͳͷ ቀுబభ˒ˑ˅.ு˔˕ ቁଶ], (6.31) 

  ݉˒ˑ˅ = Ͳ,Ͷͻ ∙ [Ͳ,ͺͲͷ + Ͳ,ʹͶͷ ∙ ଺,଻ଷହ,ହ଴ − Ͳ,Ͳͷ ∙ ቀ଺,଻ଷହ,ହ଴ቁଶ] = Ͳ,ͷͲͷ, 

.˅଴ଶ˒ˑܪ  = ቀ ଺଴଻,଴଴଴,ହ଴ହ∙ଵ∙଴,ଽଶସ∙ଵ∙ଵ଺,଴଴∙√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = ͸,ͻ͸ ˏ. 

  
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ ɩɪɨɩɭɫɤɟ 

ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 
˅ˑ˒ܪ  = ˅଴ଶ˒ˑܪ − 𝛼ఔబ˒ˑ˅మଶ୥ , (6.32) 
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˅଴˒ˑߥ = ொ˓.˒ˑ˅ሺ∇ʣʞʢ−∇ˇː˃ሻሺʑ+ሺ௡−ଵሻ𝛿ʐ, (6.33) 

  𝑣଴˒ˑ˅ = ଺଴଻,଴଴ሺହଷ଺,ହ଴−ଷଽହ,଴ሻ∙ሺଵ଺,଴଴+ሺଶ−ଵሻ∙ସ,଴଴ሻ = Ͳ,ʹͳͶ ˏ ˔⁄ ,  

˅ˑ˒ܪ   = ͸,ͻ͸ − ଵ,ଵ∙଴,ଶଵସమଶ∙ଽ,଼ଵ = ͸,ͻ͸ ˏ.  

 
ɉɪɨɜɟɪɢɦ, ɧɟ ɩɪɟɜɵɲɚɟɬɫɹ ɥɢ ɨɬɦɟɬɤɚ ∇ʣʞʢ˓ɡɚɞɚɧɧɭɸ Ɏɉɍ = 140,00 ɦ 

ɩɪɢ ɬɚɤɨɦ ɧɚɩɨɪɟ: 
 ∇ʣʞʢ˓ = ∇ʒʑ + ˅ˑ˒ܪ = ͷʹͻ,ͷͲ + ͸,ͻ͸ = ͷ͵͸,Ͷ͸ ˏ. (6.34) 

 ∇ʣʞʢ > ∇ʣʞʢ˓, ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɝɢɞɪɨɭɡɥɚ ɞɨɫɬɚɬɨɱɧɚ ɞɥɹ 
ɩɪɨɩɭɫɤɚ ɪɚɫɯɨɞɚ ܳ˒ˑ˅ = ͳͷʹ͹,ͲͲ ɦ3/ɫ. 

ɉɨ ɩɪɨɟɤɬɧɨɦɭ ɧɚɩɨɪɭ ܪ˒˓ =  ɨɩɪɟɞɟɥɹɟɦ ɤɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ˕˔ܪ
ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ. Ɍɚɛɥɢɱɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɭɦɧɨɠɚɸɬɫɹ 
ɧɚ ܪ˔˕. Ɋɚɫɱɟɬɵ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 6.1. 

 
Ɍɚɛɥɢɰɚ 6.1 – Ʉɨɨɪɞɢɧɚɬɵ ɨɱɟɪɬɚɧɢɹ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ (ɫɬɟɧɤɢ 
Ʉɪɢɝɟɪɚ - Ɉɮɢɰɟɪɨɜɚ) 

№ 
ɬɨɱɤɢ 

ɏ, ɦ Y, ɦ № 
ɬɨɱɤɢ 

ɏ, ɦ Y, ɦ № 
ɬɨɱɤɢ 

ɏ, ɦ Y, ɦ № 
ɬɨɱɤɢ 

ɏ, ɦ Y, ɦ 

1 0,00 0,69 15 7,70 3,10 29 15,40 13,54 43 23,10 29,54 

2 0,55 0,20 16 8,25 3,64 30 15,95 14,36 44 23,65 30,77 

3 1,10 0,04 17 8,80 4,20 31 16,50 15,53 45 24,20 32,01 

4 1,65 0,00 18 9,35 4,80 32 17,05 16,57 46 24,75 33,24 

5 2,20 0,03 19 9,90 5,43 33 17,60 17,64 47 25,30 34,48 

6 2,75 0,15 20 10,45 6,09 34 18,15 18,73 48 25,85 35,71 

7 3,30 0,33 21 11,00 6,79 35 18,70 19,85 49 26,40 36,95 

8 3,85 0,55 22 11,55 7,53 36 19,25 21,00 50 26,95 38,18 

9 4,40 0,80 23 12,10 8,29 37 19,80 22,17 51 27,50 39,42 

10 4,95 1,09 24 12,65 9,09 38 20,35 23,37 52 28,05 40,65 

11 5,50 1,41 25 13,20 10,00 39 20,90 24,59 53 28,60 41,89 

12 6,05 1,77 26 13,75 10,78 40 21,45 25,84 54 29,15 43,12 

13 6,60 2,17 27 14,30 11,67 41 22,00 27,07 55 29,70 44,36 

14 7,15 2,61 28 14,85 12,59 42 22,55 28,30 56 30,25 45,59 
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Ɋɢɫɭɧɨɤ 6.2 – Ɉɱɟɪɬɚɧɢɟ ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ 
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6.7 Ɋɚɫɱёɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 
ɍɫɬɚɧɨɜɥɸ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɫɬɪɨɣɫɬɜɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ. 
ɉɪɢ ɩɪɨɬɟɤɚɧɢɢ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ ɜɫɥɟɞɫɬɜɢɟ ɩɚɞɟɧɢɹ ɫɬɪɭɢ ɫɤɨɪɨɫɬɶ 

ɩɨɬɨɤɚ ɜɨɡɪɚɫɬɚɟɬ ɢ ɞɨɫɬɢɝɚɟɬ ɧɚɢɛɨɥɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ 
ɜɨɞɨɫɥɢɜɨɦ ɜ ɬɚɤ ɧɚɡɵɜɚɟɦɨɦ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ C-C (ɪɢɫ. 2.4). Ƚɥɭɛɢɧɚ ɜ ɫɠɚɬɨɦ 
ɫɟɱɟɧɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ ɭɫɬɚɧɨɜɥɟɧɢɟ ɮɨɪɦɵ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ ɢ 
ɩɨɷɬɨɦɭ ɢɦɟɟɬ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ.  

 
Ɋɢɫɭɧɨɤ 6.3 – Ɉɝɨɥɨɜɨɤ ɢ ɫɠɚɬɨɟ ɫɟɱɟɧɢɟ 

 
Ɉɩɪɟɞɟɥɹɸ ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ: 
 ℎˍ˓ = √ 𝛼∙ொˑ˔ː.˓.మ௚∙ሺ஻+∑𝛿˄ሻమయ = √ ଵ,ଵ∙ଷ଻଴,଴଴మଽ,଼ଵ∙ሺଶ଴,଴଴ሻమయ = ͵,͵ͺ ˏ. 

(6.35) 

 
Ɉɩɪɟɞɟɥɸ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 ଴ܶ = ʜʞʢߘ − ʓʜʏߘ = ͷ͵ͷ,ͲͲ − ͵ͻͷ,ͲͲ = ͳͶͲ,ͲͲ ˏ. (6.36) 
 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
 Ɍ బ் = బ்ℎˍ˓ = ଵସ଴,଴଴ଷ,ଷ଼ = Ͷͳ,͵͹ ˏ. (6.37) 

 
Ɉɩɪɟɞɟɥɹɸ ɝɥɭɛɢɧɭ ℎ௖  ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɢ ɝɥɭɛɢɧɭ ℎ௖̀̀  - ɜɬɨɪɨɣ ɫɨɩɪɹɠёɧɧɨɣ 

ɫɨ ɫɠɚɬɨɣ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ Ɍ బ் , ɨɩɪɟɞɟɥɹɸ Ɍ˔ = Ͳ,ͳͳͷ ɢ Ɍ బ் `` = Ͷ,Ͳ. 
 
Ɉɬɫɸɞɚ, ɫɨɩɪɹɠёɧɧɵɟ ɝɥɭɛɢɧɵ: 
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ℎ௖̀ = Ɍ௖ ∙ ℎˍ˓ = Ͳ,ͳͳͷ ∙ ͵,͵ͺ = Ͳ,͵ͻ ˏ, (6.38) 

  ℎ௖̀̀ = Ɍ௖`` ∙ ℎˍ˓ = Ͷ,ͲͲ ∙ ͵,͵ͺ = ͳ͵,ͷͶ ˏ. (6.39) 

 
Ƚɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ܳˑ˔ː=1292,00 (ɦ3/ɫ), hɇȻ = 4,20 ɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɵɠɨɤ 

ɨɬɨɝɧɚɧɧɵɣ (hc
’’>hɇȻ). 

Ɉɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɡɚ ɩɥɨɬɢɧɨɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ, ɢ ɩɪɨɟɤɬɢɪɭɟɬɫɹ 
ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɫɨɡɞɚɬɶ ɫ ɧɢɠɧɢɦ ɛɶɟɮɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɝɥɭɛɢɧɭ ɢɥɢ ɩɨɝɚɫɢɬɶ ɱɚɫɬɶ 
ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ. Ⱦɥɹ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ 
ɨɫɧɨɜɚɧɢɢ (ɢɡɜɟɫɬɧɹɤ) ɜɵɫɨɬɨɣ ɛɨɥɟɟ 40 ɦ (ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ 140 ɦ) ɝɚɲɟɧɢɟ 
ɷɧɟɪɝɢɢ ɫɛɪɚɫɵɜɚɟɦɨɣ ɜɨɞɵ ɨɫɭɳɟɫɬɜɥɹɸɬ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ 
ɫɬɪɭɢ. 

 
6.8 Ƚɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ 
 
Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɷɬɨɝɨ ɫɩɨɫɨɛɚ ɜ ɤɨɧɰɟ ɜɨɞɨɫɥɢɜɚ ɭɫɬɪɚɢɜɚɸɬ ɜɵɫɨɤɢɣ 

ɭɫɬɭɩ ɫ ɧɨɫɤɨɦ-ɬɪɚɦɩɥɢɧɨɦ. ɋɬɪɭɹ, ɫɯɨɞɹɳɚɹ ɫ ɧɨɫɤɚ-ɬɪɚɦɩɥɢɧɚ, ɨɬɥɟɬɚɟɬ ɧɚ 
ɧɟɤɨɬɨɪɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɨɞɨɫɛɪɨɫɚ. ȼ ɦɟɫɬɟ ɩɚɞɟɧɢɹ ɧɚ ɞɧɟ ɨɛɪɚɡɭɟɬɫɹ ɹɦɚ 
ɪɚɡɦɵɜɚ. Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ - ɨɛɟɫɩɟɱɢɬɶ ɨɬɛɪɨɫ ɫɬɪɭɢ ɧɚ 
ɪɚɫɫɬɨɹɧɢɟ, ɛɟɡɨɩɚɫɧɨɟ ɞɥɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɢ ɞɪɭɝɢɯ 
ɫɨɨɪɭɠɟɧɢɣ. 

ȼɵɫɨɬɚ ɨɬ ɞɧɚ, ɞɨ ɧɨɫɤɚ: 
 ܽ = ℎː௠˄௔௫ + ሺͳ − ʹሻˏ = Ͷ,͸Ͳ + ʹ,Ͳ = ͸,͸Ͳ ˏ, (6.40) 

  
ɝɞɟ ℎː௠˄௔௫ = Ͷ,͸Ͳ ˏ  

 
Ɉɬɦɟɬɤɚ ɧɨɫɤɚ: 

ʜʝʠߘ  = ʓʜʏߘ + ܽ = ͵ͻͷ,ͲͲ + ͸,͸Ͳ = ͶͲͳ,͸Ͳ ˏ. (6.41) 
 
ɋɤɨɪɨɫɬɧɨɟ ɩɚɞɟɧɢɟ (ɧɚɩɨɪ ɜɨɞɵ ɧɚ ɧɨɫɤɟ): 
 ܼு = ʜʞʢߘ − ʜʝʠߘ = ͷ͵ͷ,ͲͲ − ͶͲͳ,͸Ͳ = ͳ͵͵,ͶͲ ˏ. (6.42) 
 
ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 ுܸ = ߮ ∙ √ʹ ∙ ݃ ∙ ܼு = Ͳ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͳ͵͵,ͶͲ = Ͷ͸,ͲͶ ˏ/˔, (6.43) 
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ɝɞɟ ߮ - ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ, ɩɪɢɧɢɦɚɸ ɪɚɜɧɵɦ 0,9.  
ȼɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: ℎு = ுݍܸ = ͳͺ,ͷͻͶ͸,ͲͶ = Ͳ,ͶͲ ˏ , (6.44) 

ɑɢɫɥɨ Ɏɪɭɞɚ: 
ݎܨ  = ுܸଶ݃ ∙ ℎு = Ͷ͸,ͲͶଶͻ,ͺͳ ∙ Ͳ,ͶͲ = ͷ͵ͷ,ʹʹ. (6.45) 

 
Ⱦɚɥɶɧɨɫɬɶ ɨɬɥёɬɚ ɫɬɪɭɢ: 
ܮ  = ௔ܭ ∙ ܼு ∙ ߮ଶ ∙ ߙʹ݊݅ݏ ∙ (ͳ + √ͳ + ቀ௓బ௓ಹ − ͳቁ ∙ ଵఝమ∙௦௜௡మ𝛼), 

(6.46) 

  
ɝɞɟ ܭ௔ - ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ, ɩɪɢɧɢɦɚɸ ɪɚɜɧɵɦ 0,9; ߙ - ɭɝɨɥ ɧɚɤɥɨɧɚ ɧɨɫɤɚ, 
ɩɪɢɧɢɦɚɸ ɪɚɜɧɵɦ ͵Ͳˑ; ܼ଴ = ʜʞʢߘ − ʓʜʏߘ = ͳͶͲ,ͲͲ ˏ. 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
ܮ  = Ͳ,ͻ ∙ ͳ͵͵,ͶͲ ∙ Ͳ,ͻଶ ∙ ʹ݊݅ݏ ∙ ͵Ͳˑ

∙ ቌͳ + √ͳ + (ͳͶͲ,ͲͲͳ͵͵,ͶͲ − ͳ) ∙ ͳͲ,ͻଶ ∙ ଶ͵Ͳˑቍ݊݅ݏ = ͳ͹͹,͸ͻ ˏ. 
 
ɉɪɨɜɟɪɤɚ ɞɥɹ ɫɥɚɛɨɣ ɫɤɚɥɵ, ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
ܮ  > ሺͲ,ͷ ÷ Ͳ,͸ሻ ∙ ܼ଴ , ͳ͹͹,͸ͻ > ͹Ͳ,ͲͲ. 
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ, ɹɦɚ ɪɚɡɦɵɜɚ ɨɛɪɚɡɭɟɬɫɹ ɧɚ ɛɟɡɨɩɚɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɨɬ 

ɫɨɨɪɭɠɟɧɢɹ. 
Ƚɥɭɛɢɧɚ ɪɚɡɦɵɜɚ – ɹɦɚ: 
௉ܪ  = ݐ − ℎʜʐ ,, (6.47) 
  

ɝɞɟ ݐ = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ రݎܨ√ ) ∙ ݎܨ√ ∙ √ℎʜʐௗర ∙ ℎு;  ݀– ɫɪɟɞɧɹɹ ɤɪɭɩɧɨɫɬɶ 

ɨɬɞɟɥɶɧɨɫɬɟɣ, ɜ ɪɚɫɱёɬɟ ɩɪɢɧɹɬɚ 1ɦ. 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
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ݐ = ቀͲ,ͳ + Ͳ,Ͷͷ ∙ √ͷ͵ͷ,ʹʹర ቁ ∙ √ͷ͵ͷ,ʹʹ ∙ √Ͷ,ʹͲͳర ∙ Ͳ,ͶͲ = ͵Ͳ,ʹͺ, 
௉ܪ  = ͵Ͳ,ʹͺ − Ͷ,ʹͲ = ʹ͸,Ͳͺ ˏ. 

 
ɐɟɧɬɪ ɹɦɵ: 
ଵܮ  = ܮ + ௧௧௚𝛼భ ,, (6.48) 

ଵߙ݃ݐ   = ߙଶ݃ݐ√ + ଶ∙௚ሺ଴,ହ∙ℎಹ∙௖௢௦𝛼+௔−ℎʜʐሻ௏ಹమ∙௖௢௦మ𝛼  , (6.49) 

ଵߙ݃ݐ   = ଶ͵Ͳˑ݃ݐ√ + ଶ∙ଽ,଼ଵ∙ሺ଴,ହ∙଴,ସ଴∙௖௢௦ଷ଴ˑ+଺,଺଴−ସ,ଶ଴ሻସ଺,଴ସమ∙௖௢௦మଷ଴ˑ = Ͳ,͵͸, 
 

ଵܮ   = ͳ͹͹,͸ͻ + ͵Ͳ,ʹͺͲ,͵͸ = ʹ͸Ͳ,͹ͳ ˏ.  

  
  

 
Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɹɦɵ ɪɚɡɦɵɜɚ ɜɞɨɥɶ ɬɟɱɟɧɢɹ ɧɚ ɭɪɚɜɧɟɧɢɟ 

ɪɚɡɦɵɬɨɝɨ ɪɭɫɥɚ ɪɚɜɧɚ: 
 ܾ௣ = ʹ,ͷ · ℎˍ˓ + ͵,͹ · ˓ܪ = ʹ,ͷ · ͵,͵ͺ + ͵,͹ · ʹ͸,Ͳͺ= ͳͲͶ,ͻ͸ ˏ. (6.50) 

 
ɉɨ ɞɧɭ ɹɦɚ ɪɚɡɦɵɜɚ – ɩɪɢɦɟɪɧɨ ɪɚɜɧɚ ʹ,ͷ · ℎˍ˓, ɝɞɟ ℎˍ˓ – ɤɪɢɬɢɱɟɫɤɚɹ 

ɝɥɭɛɢɧɚ ɩɨɬɨɤɚ: 
 ʹ,ͷ · ℎˍ˓ = ʹ,ͷ ∙ ͵,͵ͺ = ͺ,Ͷ͸ ˏ. (6.51) 

  
6.9 ɉɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ ɝɥɭɛɢɧɧɵɟ ɜɨɞɨɫɛɪɨɫɵ 
 
Ⱦɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ, ɤɚɤ ɧɚ 

ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɞɥɹ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ, ɬɚɤ ɢ ɞɥɹ 
ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɥɹ ɩɪɨɩɭɫɤɚ ɨɫɧɨɜɧɨɝɨ ɪɚɫɯɨɞɚ. 

Ƚɥɭɛɢɧɧɵɣ ɜɨɞɨɫɛɪɨɫ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɢ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚ ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
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ܳ˓.˅. = ܸ˒ ˑˎ.˅ˇ˘˓. + ܸ˒ ˄˃˓˔ݐ.˓ = ͷ͹ͲͲͲͲͲͲͲͲ͸ ∙ ͵Ͳ ∙ ʹͶ ∙ ͸Ͳ ∙ ͸Ͳ = ͵͸͹ ˏଷ/˔; (6.52) 

 
ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɢ ɧɟɡɚɬɨɩɥɟɧɧɨɦ ɜɵɯɨɞɧɨɦ ɨɬɜɟɪɫɬɢɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܳ = ߤ ∙ 𝜔˅ˑ ∙ √ʹ ∙ ݃ ∙ ʜʑʝ                                                                            (6.53) 
 

ɝɞɟ Q – ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɟ; ʜʑʝ – ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ;  𝜔˅ˑ − ˒ˎˑ˜˃ˇ˟ ˅˞˘ˑˇːˑˆˑ ˑ˕˅ˈ˓˔˕ˋя. 
ɉɪɢɧɢɦɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ ɪɚɜɧɨɟ 1.  
Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ʜʑʝ ɧɭɠɧɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɞɚɬɶɫɹ ɜɵɫɨɬɨɣ 

ɨɬɜɟɪɫɬɢɹ ɢ ɨɬɦɟɬɤɨɣ ɧɢɠɧɟɣ ɤɪɨɦɤɢ ɝɥɭɛɢɧɧɨɝɨ ɜɨɞɨɜɵɩɭɫɤɚ. ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɩɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɨɬɜɟɪɫɬɢɹ h=3,00 ɦ, ɬɨɝɞɚ ɧɢɠɧɹɹ ɨɬɦɟɬɤɚ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 
395,00 ɦ. ɨɬɦɟɬɤɚ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 

 ∇ʥʑʝ = ͵ͻͷ,ͲͲ + ℎʹ = ͵ͻ͸,ͷͲ ˏ, (6.54) 

 
ɇɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 
 ʜʑʝ = ∇ʜʞʢ − ∇ʥʑʝ = ͷ͵ͷ,ͲͲ − ͵ͻ͸,ͷͲ = ͳ͵ͺ,ͷͲ ˏ, (6.55) 
 
ɉɥɨɳɚɞɶ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɩɪɢ ɢɡɜɟɫɬɧɨɦ ɪɚɫɯɨɞɟ ɛɭɞɟɬ ɪɚɜɧɚ: 
 𝜔˅ˑ = ܳଵ ˑ˕˅ߤ ∙ √ʹ ∙ ݃ ∙ ʜʑʝ = ͵͸͹,ͲͲͲ,ͺ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͳ͵ͺ,ͷͲ = ͺ,͹ͻ ˏଶ, (6.56) 

 
Ɍɚɤ ɤɚɤ ɜɵɫɨɬɚ ɨɬɜɟɪɫɬɢɹ 3,00 ɦ, ɬɨɝɞɚ ɲɢɪɢɧɚ ɛɭɞɟɬ ɪɚɜɧɚ 
 ܾ = 𝜔˅ˑℎ = ͺ,͹ͻ͵,ͲͲ = ʹ,ͻ͵ ˏଶ, (6.57) 

 
Ɉɤɪɭɝɥɢɦ ɞɨ 3,00 ɦ. 
Ɍɨɝɞɚ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɬɜɟɪɫɬɢɹ ɨɤɨɧɱɚɬɟɥɶɧɨ ɛɭɞɟɬ ɪɚɜɧɚ 
 𝜔˅ˑ = ܾ ∙ ℎ = ͵,ͲͲ ∙ ͵,ͲͲ = ͻ,ͲͲ ˏଶ, (6.58) 
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6.10 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 
 
6.10.1 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. 

ɇɨ ɩɪɢ ɫɜɨɟɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 
ɭɫɥɨɜɢɹɦ: 

ɨɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ; 
ɭɫɬɨɣɱɢɜɨɫɬɶ ɬɟɥɚ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 
Ȼɟɬɨɧ ɫɥɚɛɨ ɫɨɩɪɨɬɢɜɥɹɟɬɫɹ ɪɚɫɬɹɠɟɧɢɸ, ɜ ɧɟɦ ɧɟɞɨɩɭɫɬɢɦɨ ɩɨɹɜɥɟɧɢɟ 

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

Ƚɪɚɜɢɬɚɰɢɨɧɧɵɟ ɛɟɬɨɧɧɵɟ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ (ɚɥɟɜɪɨɥɢɬ) 
ɤɨɧɫɬɪɭɢɪɭɸɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɛɟɡ 
ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɣ ɩɥɢɬɵ, ɬɚɤ ɤɚɤ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ 
ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ. ɉɨ ɷɬɢɦ ɩɪɢɱɢɧɚɦ ɨɩɬɢɦɚɥɶɧɵɣ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɩɪɨɮɢɥɶ 
ɬɚɤɨɣ ɩɥɨɬɢɧɵ – ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɬɪɟɭɝɨɥɶɧɢɤ ɫ ɜɟɪɲɢɧɨɣ ɧɚ ɨɬɦɟɬɤɟ ɇɉɍ. 

Ɂɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɦɨɠɧɨ ɩɪɢɧɹɬɶ ɪɚɜɧɵɦ m=0,67÷0,7. 
 ℎ = ∇ʜʞʢ − ∇˒ˑˇ = ͷ͵ͷ,ͲͲ − ͵ͻʹ,ͲͲ = ͳͶ͵,ͲͲ ˏ. (6.59) 
 
Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɪɚɜɧɚ: 
 ∇˒ˑˇ = ∇ˇː˃ − ˄ߜ) + ሺʹ ÷ ͵ሻ), (6.60) 

  
ɝɞɟ ߜ˄ = Ͳ, ∇ˇː˃ = ͵ͻͷ,ͲͲ ˏ.  

 
Ɉɩɪɟɞɟɥɢɦ ɨɬɦɟɬɤɭ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ: 
 ∇˒ˑˇ = ͵ͻͷ,ͲͲ − ͵,ͲͲ = ͵ͻʹ,ͲͲ ˏ,  
௡ܤ   = Ͳ,͹ ∙ ℎ = Ͳ,͹ ∙ ͳͶ͵,ͲͲ = ͳͲͲ,ͲͲ ˏ (6.61) 

 
6.10.2 Ɋɚɡɪɟɡɤɚ ɩɥɨɬɢɧ ɲɜɚɦɢ 
 
ȼɨ ɢɡɛɟɠɚɧɢɟ ɧɟɞɨɩɭɫɬɢɦɨ ɛɨɥɶɲɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɹɯ 

ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ, ɩɨɹɜɥɹɸɳɢɯɫɹ ɩɪɢ ɧɟɪɚɜɧɨɦɟɪɧɵɯ 
ɨɫɚɞɤɚɯ ɨɫɧɨɜɚɧɢɹ ɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɞɟɮɨɪɦɚɰɢɹɯ, ɩɥɨɬɢɧɭ ɞɟɥɹɬ ɧɚ ɫɟɤɰɢɢ 
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ɫɤɜɨɡɧɵɦɢ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɭɫɚɞɨɱɧɵɦɢ ɲɜɚɦɢ. Ɋɚɡɪɟɡɤɭ ɩɥɨɬɢɧɵ ɩɪɨɢɡɜɨɞɹɬ 
ɱɚɳɟ ɩɨ ɛɵɤɚɦ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɧɟɪɚɜɧɨɦɟɪɧɵɯ ɨɫɚɞɨɤ ɫɦɟɠɧɵɯ ɛɵɤɨɜ, ɱɬɨ 
ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɡɚɤɥɢɧɢɜɚɧɢɸ ɡɚɬɜɨɪɚ. 

ɍɩɥɨɬɧɟɧɢɟ ɲɜɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɲɩɨɧɨɤ. 
ɉɥɨɬɢɧɚ ɪɚɡɪɟɡɚɟɬɫɹ ɩɨ ɞɥɢɧɟ ɩɨɫɬɨɹɧɧɵɦɢ ɲɜɚɦɢ ɧɚ ɨɬɞɟɥɶɧɵɟ ɫɟɤɰɢɢ. 
ɒɢɪɢɧɚ ɫɟɤɰɢɢ:  
 ܾ௖ = ܾ +  (6.62) ;˅ߜ
 

ɝɞɟ ܾ௖ −ɲɢɪɢɧɚ ɫɟɤɰɢɢ ɫ ɭɱɟɬɨɦ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ,        ܾ −ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ ɜ ɫɜɟɬɭ,        ߜ˅ −ɬɨɥɳɢɧɚ ɛɵɤɚ ɫ ɭɱɟɬɨɦ ɪɚɡɪɟɡɤɢ ɫɤɜɨɡɧɵɦ ɩɪɨɞɨɥɶɧɵɦ ɲɜɨɦ. 
 ܾ௖ = ͳͲ,ͲͲ + Ͷ,ͲͲ = ͳͶ,ͲͲ ˏ.  
 

6.10.3 Ȼɵɤɢ 
 
Ɉɝɨɥɨɜɨɤ ɛɵɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɥɭɤɪɭɝɥɵɦ ɞɥɹ ɥɭɱɲɟɝɨ ɨɛɬɟɤɚɧɢɹ 

ɩɨɬɨɤɨɦ. Ɍɨɥɳɢɧɭ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ɩɪɢɧɢɦɚɟɦ 4,00 ɦ. Ɇɢɧɢɦɚɥɶɧɚɹ ɬɨɥɳɢɧɚ 
ɦɟɠɞɭ ɩɚɡɚɦɢ 0,80 ɦ. ɒɢɪɢɧɚ ɛɵɤɚ ɩɨ ɝɪɟɛɧɸ 20,00 ɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɟɡɞɚ 
ɬɪɚɧɫɩɨɪɬɚ ɢ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ. 

 
6.10.4 ɍɫɬɨɢ 
 
Ɋɚɡɥɢɱɚɸɬ ɭɫɬɨɢ ɫɨɩɪɹɝɚɸɳɢɟ, ɭɫɬɪɚɢɜɚɟɦɵɟ ɞɥɹ ɫɨɩɪɹɠɟɧɢɹ 

ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɫ ɛɟɬɨɧɧɨɣ ɢɥɢ ɛɟɪɟɝɨɦ, ɢ ɪɚɡɞɟɥɶɧɵɟ, ɤɨɬɨɪɵɟ ɨɬɞɟɥɹɸɬ 
ɜɨɞɨɫɥɢɜ ɨɬ ɝɥɭɯɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɢɥɢ ɡɞɚɧɢɹ Ƚɗɋ. 

ɉɪɢɦɟɧɢɦ 1 ɪɚɡɞɟɥɶɧɵɣ ɭɫɬɨɣ ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɬ 
ɡɞɚɧɢɹ Ƚɗɋ. 

 
6.10.5 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ 

ɝɚɥɟɪɟɢ. ɉɨ ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɝɚɥɟɪɟɢ ɪɚɫɩɨɥɚɝɚɟɦ ɱɟɪɟɡ 16 ɦ, ɨɞɧɭ ɢɡ ɩɪɨɞɨɥɶɧɵɯ 
ɝɚɥɟɪɟɣ ɫɥɟɞɭɟɬ ɩɪɨɟɤɬɢɪɨɜɚɬɶ 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, ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɦɢɧɢɦɚɥɶɧɵɦɢ, ɧɨ ɩɪɢ ɷɬɨɦ ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ 
ɩɪɨɜɨɡ ɢ ɪɚɛɨɬɭ ɛɭɪɨɜɨɝɨ, ɰɟɦɟɧɬɚɰɢɨɧɧɨɝɨ ɢ ɞɪɭɝɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɇɚɡɧɚɱɚɟɦ 
ɲɢɪɢɧɨɣ – 3,00 ɦ, ɜɵɫɨɬɨɣ – 3,50 ɦ. Ƚɚɥɟɪɟɢ ɧɚɯɨɞɹɬɫɹ ɧɚ ɨɬɦɟɬɤɟ: ∇395,00 ɦ. 
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Ƚɚɥɟɪɟɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɞɥɹ ɫɛɨɪɚ ɢ ɨɬɜɨɞɚ ɜɨɞɵ, ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ 
ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ ɢ ɭɩɥɨɬɧɟɧɢɹ ɲɜɨɜ, ɪɚɡɦɟɳɟɧɢɹ ɄɂȺ ɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ 
ɤɨɦɦɭɧɢɤɚɰɢɣ ɧɚɡɧɚɱɚɟɦ ɲɢɪɢɧɨɣ – 2,50 ɦ, ɜɵɫɨɬɨɣ – 4,00 ɦ. Ƚɚɥɟɪɟɢ ɧɚɯɨɞɹɬɫɹ 
ɧɚ ɨɬɦɟɬɤɚɯ: ∇408,00 ɦ, 424,00 ɦ, 440,00 ɦ, 456,00 ɦ. 

 
6.10.6 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ 
 
ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɜɟɪɬɢɤɚɥɶɧɵɟ ɞɪɟɧɵ, ɤɨɬɨɪɵɟ 

ɢɦɟɸɬ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ. Ⱦɢɚɦɟɬɪ ɜɟɪɬɢɤɚɥɶɧɵɯ ɞɪɟɧɚɠɧɵɯ 
ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɬɫɹ 15 ɫɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɞɪɟɧ 2 ɦ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ܽˇ˓ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɢɧɢɦɚɬɶ ɧɟ ɦɟɧɟɟ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ, ɤɨɬɨɪɨɟ ɪɚɜɧɨ 2 ɦ, ɢ ɩɪɢ 
ɫɨɛɥɸɞɟɧɢɢ ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: 

 ܽˇ˓ ൒ ௠௔௫ܪ ∙ ௖௥.௠ܬ௡ߛ = ͳͶͲ,ͲͲ ∙ ͳ,ʹͷʹͷ = ͹,ͲͲ ˏ, (6.63) 

 
ɝɞɟ ߛ௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ, ɞɥɹ ɜɬɨɪɨɝɨ 
ɤɥɚɫɫɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1,25; ܬ௖௥.௠ – ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ; ܪ௠௔௫ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ: 

௠௔௫ܪ  = ∇ʜʞʢ − ∇ʓʜʝ = ͷ͵ͷ,ͲͲ − ͵ͻͷ,ͲͲ = ͳͶͲ,ͲͲ ˏ; (6.64) 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ܽˇ˓ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 10,00 ɦ, ɱɬɨ ɭɞɨɜɥɟɬɜɨɪɹɟɬ 

ɭɫɥɨɜɢɸ ܽˇ˓ ൒ 7,00 ɦ. 
 
6.10.7 ɉɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɨɫɧɨɜɚɧɢɢ 
 
ɇɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɭɫɬɪɚɢɜɚɟɦ ɜɟɪɬɢɤɚɥɶɧɵɟ ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ 

ɢ ɞɪɟɧɚɠ. ɋɯɟɦɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ 
ɪɢɫɭɧɤɟ 3.4. 

Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 ݈ଵ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻ ∙ ܤ = Ͳ,ͳ ∙ ͳͲͲ,ͲͲ = ͳͲ,ͲͲ ˏ, (6.65) 
  

ɝɞɟ ܤ - ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
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hɡɚɜ

hɞɪ

l1 l2

dɡɚɜ

 
 

Ɋɢɫɭɧɨɤ 6.4 – ɋɯɟɦɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɚ 
 
Ɋɚɫɫɬɨɹɧɢɟ ݈ଶ ɩɪɢɧɢɦɚɟɬɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨ, ݈ଶ = ͳͶ,ͲͲ ˏ. 
Ƚɥɭɛɢɧɚ ɡɚɜɟɫɵ: 

 ℎˊ˃˅ = Ͳ,ͷ ∙ ܪ = Ͳ,ͷ ∙ ͳͶͲ,Ͳ ≈ ͹Ͳ,Ͳ ˏ. (6.66) 
 
ɉɪɢɧɢɦɚɸ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɰɟɦɟɧɬɚɰɢɨɧɧɵɦɢ ɫɤɜɚɠɢɧɚɦɢ 2 ɦɟɬɪɚ. 
Ɍɨɥɳɢɧɚ ɡɚɜɟɫɵ: 
˅˃ˊߜ  = ˓ˍܬܪ∆ ∙  ௡ , (6.67)ߛ

  
ɝɞɟ ∆H = ሺʜʞʢ − ʢʜʐ˔. ː. ሻ · Ͳ,͸ = ͺ͵,ͷͺ ˏ – ɩɨɬɟɪ ɧɚɩɨɪɚ ɧɚ 
ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɟ; 

 Jˍ˓ = ͳͷ ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɞɥɹ ɡɚɜɟɫɵ;  ɀ୬ = ͳ,ʹͷ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ. 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
˅˃ˊߜ  = ͺ͵,ͷͺ ∙ ͳ,ʹͷ/ͳͷ = ͸,͹ ˏ − ʹ ˓яˇ ˙. ˊ..  
 
Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɚ: 
 ℎˇ˓ = Ͳ,ͷ ∙ ℎˊ˃˅ = Ͳ,ͷ ∙ ͹Ͳ,Ͳ ≈ ͵ͷ,Ͳ ˏ. (6.68) 

 
Ⱦɢɚɦɟɬɪ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɸ 0,2 ɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɦɢ 3 

ɦɟɬɪɚ. 
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ɑɟɪɟɡ ɞɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ ɮɢɥɶɬɪɭɸɳɭɸɫɹ ɜɨɞɭ ɜɵɜɨɞɹɬ ɜ 
ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɢɥɢ ɞɪɟɧɚɠɧɭɸ ɝɚɥɟɪɟɸ, ɚ ɨɬɜɨɞ ɜɨɞɵ ɜ ɇȻ ɨɫɭɳɟɫɬɜɥɹɸɬ 
ɧɚɫɨɫɚɦɢ. 

 
6.10.8 Ɋɚɫɱёɬ ɮɢɥɶɬɪɚɰɢɢ 
 
Ɏɢɥɶɬɪɚɰɢɹ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ, ɫɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.5. 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɢ: 
ɇɚɩɨɪ ɧɚ ɫɨɨɪɭɠɟɧɢɢ: 
ௗܪ  = ∇ʜʞʢ − ∇ʢʜʐ = ͷ͵ͷ,ͲͲ − ͵ͻͷ,͹Ͳ = ͳ͵ͻ,͵Ͳ ˏ. (6.69) 
 
Ⱦɥɹ ɩɥɨɬɢɧ I ɤɥɚɫɫɚ ɫ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɨɣ: 
 ுೌೞு𝑑 = Ͳ,ͶͲ, (6.70) 

  ு𝑑ೝு𝑑 = Ͳ,ʹͲ, (6.71) 

௔௦ܪ   = Ͳ,Ͷ ∙ ௗܪ = Ͳ,Ͷ ∙ ͳ͵ͻ,͵Ͳ = ͷͷ,͹ʹ ˏ, (6.72) 
ௗ௥ܪ   = Ͳ,ʹͲ ∙ ௗܪ = Ͳ,ʹͲ ∙ ͳ͵ͻ,͵Ͳ = ʹ͹,ͺ͸ ˏ, (6.73) 
௧ܪ   = ͵,͹Ͳ ˏ. 

 
 

Hu

Ht

Hd

ȼȻ

ɇȻ

Hd

Ht

Has Hdr

 
 

Ɋɢɫɭɧɨɤ 6.5 – Ɏɢɥɶɬɪɚɰɢɹ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 
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6.11 ɋɬɚɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɩɥɨɬɢɧɵ 
 
Ɋɚɫɱёɬɵ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

ɜɵɩɨɥɧɹɸɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. ȼ ɫɨɫɬɚɜ ɨɫɧɨɜɧɨɝɨ 
ɫɨɱɟɬɚɧɢɹ ɜɯɨɞɹɬ ɧɚɝɪɭɡɤɢ ɩɨɫɬɨɹɧɧɵɟ, ɜɪɟɦɟɧɧɵɟ, ɞɥɢɬɟɥɶɧɵɟ ɢ 
ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ. ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɜ ɧɚɢɛɨɥɟɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ, ɧɨ ɜɨɡɦɨɠɧɵɯ, ɫɨɱɟɬɚɧɢɹɯ ɨɬɞɟɥɶɧɨ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɨɜ. 

 
6.11.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 
 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad. 
 ܵ˒ˎ = ͹͹͵Ͳ,͵ͺ  ˏଶ,  
  ܵ˄ = ͺͳͻ͸,͹ͺ  ˏଶ.  

 
ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ:  
ˎ˒ܩ  = ܵ˒ˎ ∙ ܾ ∙ ݃ ∙ ܾ˄ߩ + ˄ߜ = = ͹͹͵Ͳ,͵ͺ ∙ ͺ,ͲͲ ∙ ͻ,ͺͳ ∙ ʹͶͲͲͺ,ͲͲ + Ͷ,ͲͲ = ͳʹͳ͵͵͸,ͲͶ ˍʜˏ. 

(6.74) 

 
Ɍɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ܩ˒ˎ ɬɚɤɠɟ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɫ 

ɩɨɦɨɳɶɸ ɩɪɢɥɨɠɟɧɢɹ AutoCad. 
 ܻ˒ ˎ = −ʹͲ,ͺʹ ˏ. ɦ.  

 
ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɸ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ: 
˄ܩ  = ܵ˄ ∙ ˄ߜ ∙ ˄ߩ ∙ ܾ݃ + ˄ߜ = ͺͳͻ͸,͹ͺ ∙ Ͷ,ͲͲ ∙ ʹͶͲͲ ∙ ͻ,ͺͳͺ,ͲͲ + Ͷ,ͲͲ= ͸Ͷ͵ʹͺ,͵͵ ˍʜˏ. 

(6.75) 

  ܻ˄ = −ʹʹ,͵ͺ ˏ.  
 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
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ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂√݂ ∙ ݃ , (6.76) 

ɝɞɟ ݂ - ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ:  
  ݂ = ሺߘʣʞʢ − ʒʑߘ + Ͳ,ͷሻ ∙ ܾ = = ሺͷ͵͸,ͷͲ − ͷʹͻ,ͷͲ + Ͳ,ͷሻ ∙ ͺ,ͲͲ = ͸Ͳ,ͲͲ ˏଶ. (6.77) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 ܳˊ = Ͳ,Ͳͷͷ ∙ ͸Ͳ,ͲͲ ∙ √͸Ͳ,ͲͲ ∙ ͻ,ͺͳ = ʹͷͲ,͹͸ ˍʜ.  

 
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ: 

 ܳˊ˓ ˃˔˚ = ܳˊܾ + ˄ߜ = ʹͷͲ,͹͸ͺ,ͲͲ + Ͷ,ͲͲ = ʹͲ,ͻͲ ˍʜˏ. (6.78) 

 
6.11.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
- ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɇɉɍ: 
 ܶ˅ = ௪ߩ ∙ ݃ ∙ ʹ˅ଶܪ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳͶ͵,ͲͲଶʹ= ͳͲͲ͵Ͳʹ,͵ͷ ˍʜ/ˏ , (6.79) 

  
ɝɞɟ ܪ˅ = ʜʞʢߘ − ʞʝʓߘ = ͳͶ͵,ͲͲ ˏ.  

 
- ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɇɉɍ: 

 ܶː = ௪ߩ ∙ ݃ ∙ ʹଶːܪ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͵,͹Ͳଶʹ = ͸͹,ͳͷ ˍʜ/ˏ , (6.80) 

  
ɝɞɟ ܪː = − ʢʜʐߘ ʞʝʓߘ = ͵,͹Ͳ ˏ.  

 
 

6.11.3 ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɢ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 
ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ: 
 ˗ܹ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ʹ͸Ͳͺ,ʹͶ = ʹͷͷͺ͸,ͺ͵ ˍʜ.  
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ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɨɬ 
ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɥɭɱɚɟ ɢ ɨɬ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ. 

Ɉɪɞɢɧɚɬɵ ɷɩɸɪ ɨɩɪɟɞɟɥɢɦ, ɤɚɤ: 
 ˓˅ˊ˅ = ௪ߩ ∙ ݃ ∙ ሺ∇ʢʜʐ˔.˒. − ∇˒ˑˇሻ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͵,͹Ͳ= ͵͸,͵Ͳ ˍʜ. (6.81) 

 
ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɪɚɜɧɚ ɩɥɨɳɚɞɢ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ 

ɞɚɜɥɟɧɢɹ ɞɥɹ ɞɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ. 
 ܹ˅ ˊ˅ = ௪ߩ ∙ ݃ ∙ ܵˠ˒˅́ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͵͹Ͳ,ͲͲ = ͵͸ʹͻ,͹Ͳ ˍʜˏ, (6.82) 

  
6.11.4 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: 
ː݌  = ːߛ ∙ ℎː ∙ tanଶ ቀͶͷ − ߮ːʹቁ = = ͳͲ ∙ ͷ,ͲͲ ∙ tanଶ (Ͷͷ − ʹͲʹ) = ʹͶ,ͷͲ ˍʜˏଶ  

(6.83) 

  
ɝɞɟ ːߛ = ͳͲ  ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; hɧ– 
ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, ɩɪɢɧɢɦɚɟɦɚɹ ɨɬ ɭɪɨɜɧɹ ɞɧɚ, ߮ː = ʹͲ° – ɭɝɨɥ 
ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ. 

  ℎː = ∇ˊ˃ˋˎ − ∇ˇː˃ = ͷ,ͲͲ ˏ,  
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ: 
ːܧ  = ℎː ∙ ʹː݌ = ͷ,ͲͲ ∙ ʹͶ,ͷͲʹ = ͸ͳ,ʹͷ ˍʜˏ

 
(6.84) 

  
ɉɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 

˓ˆ݌  = ߛ̂ ˓ ∙ ℎˆ˓ ∙ ଶ݃ݐ ቀͶͷ + ఝˆ˓ଶ ቁ                                                                    (6.85) 
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˓ˆ݌ = ͳͷ,ʹͻ ∙ ʹ ∙ ଶ݃ݐ (Ͷͷ + ͵ͻʹ) = ͹͸͵,͵ͺ ˍʜ/ˏଶ 

˔˃˒ܧ  = ˓ˆ˓∙ℎˆ˓ଶ = ଻଺ଷ,ଷ଼∙ଶଶ = ͹͸͵,͵ͺ ˍʜ                                                         (6.86) 

 
6.11.5 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɩɨɜɟɪɨɱɧɨɦ 

ɫɥɭɱɚɹɯ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɭɩɪɨɳɟɧɧɨ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ. Ɇɨɠɟɜɢɬɢɧɨɜɚ. 
 ℎ૙ = ߨ ∙ ℎଵ%ଶ̅ߣ = ͵,ͳͶ ∙ Ͳ,ͻͲଶͺ,͹Ͷ = Ͳ,ʹͻ ˏ 

(6.87) 

  ܹ˅ ˑˎː = ͳʹ ∙ ଴ߩ ∙ ݃ ∙ ℎଵ% ቆ̅ߨߣ + ℎ଴ʹቇ = = ͳʹ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ Ͳ,ͻͲ ∙ (ͺ,͹Ͷ͵,ͳͶ + Ͳ,ʹͻ ʹ )  =   ͳʹ,ͻ͵ ˍʜˏ
 

(6.88) 

 
ɉɥɟɱɨ ɫɢɥɵ W˅ˑˎːɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ȼȻ:  
௖ݕ  = ߨߣʹ̅ − ͵ͅ ℎଵ% = ͺ,͹Ͷ͸,ʹͺ − ͵ͅ ∙ Ͳ,ͻͲ = ͳ,ͳ ˏ. (6.89) 

  
6.11.6 Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 

ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). 
Ɋɚɫɱёɬ ɩɥɨɬɢɧɵ ɛɭɞɟɦ ɜɟɫɬɢ ɛɟɡ ɭɱёɬɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ ɨɰɟɧɤɢ 
ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɪɚɫɱёɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ 
ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. 

ɂɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ, ɜ ɪɚɫɱёɬɟ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɸ 
ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ «–», ɪɚɫɬɹɝɢɜɚɸɳɢɟ – ɫɨ ɡɧɚɤɨɦ «+»  

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱёɬɚ ɫɨɫɬɚɜɥɸ ɬɚɛɥɢɰɭ 6.2, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɭ ɜɫɟ ɧɚɝɪɭɡɤɢ, 
ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. ɋɛɨɪ ɧɚɝɪɭɡɨɤ 
ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ ɢɡɨɛɪɚɠɟɧɵ ɝɪɚɮɢɱɟɫɤɢ[ɩɪɢɥɨɠɟɧɢɢ Ⱦ, ɪɢɫɭɧɨɤ Ⱦ 1] 

Ɍɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɜɫɟɯ ɫɢɥ ɪɚɫɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɝɪɚɦɦɵ AutoCad.  
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Ɍɚɛɥɢɰɚ 6.2 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɚ ߛ௙ 
ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 
ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ, ɤɇɦ 

Ɍɜ 1,00 → 100302,35 47,67 4781078,45 

Ɍɧ 1,00  67,15 -1,23 -82,82 

Gɛ 0,95 Ļ 61111,91 -22,38 
-

1367684,61 

Gɩɥ 0,95 Ļ 115269,24 -20,82 
-

2399905,62 

Wɜɡɜ 1,00  3629,70 0,00 0,00 

Wɮ 1,00  25586,83 24,82 635065,23 

Qɡ 0,9 Ļ 18,81 -46,96 -883,18 ܹ˅ ˑˎː 1,00 → 12,93 141,95 1835,40 ܧː 1,20 → 73,50 4,67 343,00 

F ← ĺ 100321,63 

N Ļ 147183,43 

Ɇ Σ 1649765,85 

 
Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ 

ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ) ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɚɦ: 

Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௨௬ = − ܾܰ + ͸ ∙ ∑ ଶܾܯ = = − ͳͶ͹ͳͺ͵,Ͷ͵ͳͲͲ,ͲͲ + ͸ ∙ ͳ͸Ͷͻ͹͸ͷ,ͺͷͳͲͲ,ͲͲଶ = −Ͷͺͳ,ͻ͹ ˍʜ/ˏଶ, 

(6.90) 

  
ɝɞɟ ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܯ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܾ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 

 

  𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ = −ͻ,ͺͳ ∙ ͳͶ͵,ͲͲ= −ͳͶͲʹ,ͺ͵ ˍʜˏଶ ,   (6.91) 

  
ɝɞɟ ߛ௪ = ͻ,ͺͳ ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ,  ܪௗ௨ = ∇ʜʞʢ − ∇ʞʝʓ = ͳͶ͵,ͲͲ ˏ   – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ 
ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; ݉௨ = tan  ଵ – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. Ɍɚɤ ɤɚɤߙ ଵ, ɝɞɟߙ
ɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ tan ଵߙ = Ͳ. 
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߬௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨) ∙ ݉௨ = Ͳ (6.92) 
  𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ = −Ͷͺͳ,ͻ͹ ˍʜ/ˏଶ; (6.93) 
  𝜎ଷ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͻ,ͺͳ ∙ ͳͶ͵,ͲͲ = −ͳͶͲʹ,ͺ͵ ˍʜ/ˏଶ. (6.94) 

 
1) Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 

 𝜎௬௧ = − ܾܰ − ͸ ∙ ∑ ଶܾܯ = = − ͳͶ͹ͳͺ͵,Ͷ͵ͳͲͲ,ͲͲ − ͸ ∙ ͳ͸Ͷͻ͹͸ͷ,ͺͷͳͲͲ,ͲͲଶ = −ʹͶ͸ͳ,͸ͻ ˍʜ/ˏଶ, 
(6.95) 

  𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ = = −ʹͶ͸ͳ,͸ͻ ∙ Ͳ,͹ͺଶ − ͻ,ͺͳ ∙ ͵,͹Ͳ ∙ ሺͳ − Ͳ,͹ͺଶሻ= −ͳͷͳͳ,ͻͳ ˍʜ/ˏଶ , 
(6.96) 

  
ɝɞɟ ݉௧ = tan ௗ௧ܪ  .ଶ – ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸߙ ଶ, ɝɞɟߙ = ∇ʢʜʐሺܳʜʞʢሻ − ∇ʞʝʓ = ͵,͹Ͳ ˏ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ 
ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ; 

 ߬௫௬௧ = ௪ߛ)− ∙ ௧ௗܪ + 𝜎௧௬) ∙ ݉௧ = = −ሺͻ,ͺͳ ∙ ͵,͹Ͳ − ʹͶ͸ͳ,͸ͻሻ ∙ Ͳ,͹ͺ = ͳͺͻͳ,ͺͳ ˍʜ/ˏଶ, 

(6.97) 

  𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௧ௗܪ ∙ ݉௧ଶ = = −ʹͶ͸ͳ,͸ͻ ∙ ሺͳ + Ͳ,͹ͺଶሻ + ͻ,ͺͳ ∙ ͵,͹Ͳ ∙ Ͳ,͹ͺଶ= −͵ͻ͵͹,͵ͳ ˍʜ/ˏଶ; 
(6.98) 

  𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͻ,ͺͳ ∙ ͵,͹Ͳ = −͵͸,͵Ͳ ˍʜ/ˏଶ (6.99) 
 
Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɫɜɟɞɭ ɜ ɬɚɛɥɢɰɭ 6.3.  
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Ɍɚɛɥɢɰɚ 6.3 – Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ 
ɇɚɩɪɹɠɟɧɢɟ Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 𝜎௬ -481,97 -2461,69 𝜎௫ -1402,83 -1511,91 ߬௫௬ 0 1891,81 𝜎ଵ -481,97 -36,30 𝜎ଷ -1402,83 -3937,31 
 

6.11.8 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 

1) ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
௡ߛ  ∙ ௟௖ߛ ∙ |𝜎ଷ| ൑ ௖ௗߛ ∙ ܴ௕ , (6.100) 

  
ɝɞɟ 1,25 =݊ߛ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ 
I ɤɥɚɫɫɚ; ݈ܿߛ– ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, 1,0 =݈ܿߛ – ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ 
ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɧɨɜɧɨɦɭ ɫɨɱɟɬɚɧɢɸ ɧɚɝɪɭɡɨɤ; 0,9 =݈ܿߛ – 
ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɨɛɨɦɭ ɫɨɱɟɬɚɧɢɸ 
ɧɚɝɪɭɡɨɤ;σ3 – ɦɚɤɫɢɦɚɥɶɧɨɟ ɝɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ; ܴܾ = 7,5 Ɇɉɚ – ɪɚɫɱɟɬɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ ɞɥɹ ɦɚɪɤɢ ɛɟɬɨɧɚ ȼ10; ݀ܿߛ – ɤɨɷɮɮɢɰɢɟɧɬ 
ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ; 0,9=݀ܿߛ – ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ; 1,0 = ݀ܿߛ – ɩɪɢ 
ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ.   

 ͳ,ʹ ∙ ͳ ∙ |−͵ͻ͵͹,͵ͳ| ൑ ͹ͷͲͲ ∙ Ͳ,ͻ,  
  ͶͻʹͲͳ,͸͵ ˍʞ˃ ൑ ͸͹ͷͲ ˍʞ˃.  

 
2) Ɉɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 

 𝜎௬௨ < Ͳ (6.101) 
 −Ͷͺͳ,ͻ͹ ˍʞ˃ < Ͳ.  
  
ɫ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɧɹɬɵ ɫɨ ɡɧɚɤɨɦ 

«+». 
 

 
3) ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 

 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙  ௗ௨. (6.102)ܪ
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Ͷͺͳ,ͻ͹ ˍʞ˃ ൒ ͵ͷ͹,ͷͲ ˍʞ˃.  
 
ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɩɥɨɬɢɧɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɜɫɟɦ ɤɪɢɬɟɪɢɹɦ ɩɪɨɱɧɨɫɬɢ. 
 
6.11.9 Ɋɚɫɱёɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 

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

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

 ܴ ∙ ܨ௖ߛ ∙ ௟௖ߛ ൒  ௡, (6.103)ߛ

  ܴ = ˎ˒ܩ) + ʐܩ − ܹ˅ ˊ˅ − ˗ܹ + ܳˊ) ∙ tan ߮ + ܿ ∙ 𝜔 = = ሺͳͳͷʹ͸ͻ,ʹͶ + ͸ͳͳͳͳ,ͻͳ − ͵͸ʹͻ,͹Ͳ − ʹͷͷͺ͸,ͺ͵ + ͳͺ,ͺͳሻ∙ Ͳ,ͺ + +ͳͷͲ ∙ ͳͲͲ,ͲͲ = ͳ͵ʹ͹Ͷ͸,͹Ͷ ˍʜ/ˏ , 
(6.104) 

  

ɝɞɟ ߮݊ܽݐ = Ͳ,ͺ – ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ (ɫɤɚɥɚ); ܿ = ͳͷͲ ˍʜ/ˏଶ– ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɫɤɚɥɵ [3]; 𝜔 = ˒ܤ ∙ ͳ = ͳͲ,ͲͲ ˏଶ – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ 
ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 

ܨ  = ܶ˅ − ܶː + ܹ˅ ˑˎː + ːܧ = = ͳͲͲ͵Ͳʹ,͵ͷ − ͸͹,ͳͷ + ͳʹ,ͻ͵ + ͹͵,ͷͲ = ͳͲͲ͵ʹͳ,͸͵ ˍʜ/ˏ. 
(6.105) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ: 
 ͳ͵ʹ͹Ͷ͸,͹Ͷ ∙ Ͳ,ͻͷͳͲͲ͵ʹͳ,͸͵ ∙ ͳ,Ͳ ൒ ͳ,ʹͷ,  

  ͳ,ʹ͸ ൒ ͳ,ʹͷ.  
 
ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ. 



 
 

7 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. Ɉɯɪɚɧɚ ɬɪɭɞɚ. 
ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. 

 
7.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
 
Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɇɢɠɧɟ-Ɍɢɦɩɬɨɧɫɤɚɹ Ƚɗɋ 

ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɧɚɢɛɨɥɟɟ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
ɉɨɫɥɟɞɫɬɜɢɹ ɚɜɚɪɢɣ ɧɚ Ƚɗɋ (ɩɪɨɪɵɜ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ) ɹɜɥɹɸɬɫɹ ɛɵɬɶ 

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

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

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

 
7.2 Ɉɯɪɚɧɚ ɬɪɭɞɚ 
 
ɉɨɥɨɠɢɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɜɧɟɞɪɟɧɢɹ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ 

ɧɚ ɭɪɨɜɧɟ ɨɪɝɚɧɢɡɚɰɢɢ, ɜɵɪɚɠɚɸɳɟɟɫɹ ɤɚɤ ɜ ɫɧɢɠɟɧɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɨɩɚɫɧɵɯ ɢ 
ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɢ ɪɢɫɤɨɜ, ɬɚɤ ɢ ɜ ɩɨɜɵɲɟɧɢɢ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢɡɧɚɧɨ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɊɎ, 
ɪɚɛɨɬɨɞɚɬɟɥɹɦɢ ɢ ɪɚɛɨɬɧɢɤɚɦɢ. 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɢɫɬɟɦɚɦ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ ɪɚɡɪɚɛɨɬɚɧɵ 
Ɇɟɠɞɭɧɚɪɨɞɧɨɣ Ɉɪɝɚɧɢɡɚɰɢɟɣ Ɍɪɭɞɚ (ɆɈɌ) ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
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ɨɛɳɟɩɪɢɡɧɚɧɧɵɦɢ ɦɟɠɞɭɧɚɪɨɞɧɵɦɢ ɩɪɢɧɰɢɩɚɦɢ ɧɚ ɨɫɧɨɜɟ 
ɲɢɪɨɤɨɦɚɫɲɬɚɛɧɨɝɨ ɩɨɞɯɨɞɚ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɟɧɵ ɜɯɨɞɹɳɢɦɢ ɜ ɆɈɌ 
ɩɪɟɞɫɬɚɜɢɬɟɥɹɦɢ ɬɪɟɯ ɫɬɨɪɨɧ ɫɨɰɢɚɥɶɧɨ-ɬɪɭɞɨɜɵɯ ɨɬɧɨɲɟɧɢɣ ɢ ɞɪɭɝɢɯ 
ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ. ɗɬɨɬ ɬɪɟɯɫɬɨɪɨɧɧɢɣ ɩɨɞɯɨɞ ɩɪɟɞɩɨɥɚɝɚɟɬ ɫɢɥɭ, 
ɝɢɛɤɨɫɬɶ ɢ ɧɚɞɥɟɠɚɳɭɸ ɨɫɧɨɜɭ ɞɥɹ ɪɚɡɜɢɬɢɹ ɫɬɚɛɢɥɶɧɨɣ ɤɭɥɶɬɭɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɬɪɭɞɚ ɜ ɨɪɝɚɧɢɡɚɰɢɢ. Ⱦɨɛɪɨɜɨɥɶɧɨ ɩɪɢɧɢɦɚɟɦɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɢɫɬɟɦɚɦ 
ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ ɨɬɪɚɠɚɸɬ ɰɟɧɧɨɫɬɢ ɢ ɫɪɟɞɫɬɜɚ ɆɈɌ, ɩɨɡɜɨɥɹɸɳɢɟ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ ɡɞɨɪɨɜɶɟ ɪɚɛɨɬɧɢɤɨɜ. 

ɇɚ ɪɚɛɨɬɨɞɚɬɟɥɹ ɜɨɡɥɚɝɚɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɚɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɢ 
ɨɛɹɡɚɧɧɨɫɬɶ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɢ ɨɯɪɚɧɵ ɡɞɨɪɨɜɶɹ ɪɚɛɨɬɧɢɤɨɜ 
ɜ ɨɪɝɚɧɢɡɚɰɢɢ. 

ɋɍɈɌ - ɩɨɞɫɢɫɬɟɦɨɣ ɜ ɨɛɳɟɣ ɫɢɫɬɟɦɟ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɜ 
ɮɢɥɢɚɥɟ ɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɩɶɸɬɟɪɧɵɯ ɢ ɩɪɨɝɪɚɦɦɧɵɯ 
ɫɪɟɞɫɬɜ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢɫɩɨɥɧɟɧɢɹ ɪɹɞɚ ɮɭɧɤɰɢɣ ɭɩɪɚɜɥɟɧɢɹ. 

ɋɍɈɌ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɮɭɧɤɰɢɢ ɩɨ ɪɟɚɥɢɡɚɰɢɢ ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ ɪɟɲɟɧɢɣ 
ɩɨ ɨɫɭɳɟɫɬɜɥɟɧɢɸ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ, ɬɟɯɧɢɱɟɫɤɢɯ, ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ, 
ɥɟɱɟɛɧɨ-ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ, ɦɟɞɢɰɢɧɫɤɢɯ ɢ ɫɨɰɢɚɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, 
ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɫɨɯɪɚɧɟɧɢɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ, 
ɡɞɨɪɨɜɶɹ ɢ ɠɢɡɧɢ ɪɚɛɨɬɧɢɤɨɜ ɮɢɥɢɚɥɚ ɜ ɩɪɨɰɟɫɫɟ ɬɪɭɞɚ. 

Ɉɫɧɨɜɧɵɦ ɩɪɢɧɰɢɩɨɦ ɩɨɥɢɬɢɤɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɬɪɭɞɚ ɹɜɥɹɟɬɫɹ 
ɩɪɢɡɧɚɧɢɟ ɢ ɨɛɟɫɩɟɱɟɧɢɟ ɩɪɢɨɪɢɬɟɬɚ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɹ ɪɚɛɨɬɧɢɤɨɜ Ʉɵɡɵɥɶɫɤɨɣ 
Ƚɗɋ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

Ⱦɨɥɠɧɨɫɬɧɵɟ ɞɨɤɭɦɟɧɬɵ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɟɣɫɬɜɭɸɳɢɯ 
ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɵɯ ɚɤɬɨɜ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ: 

• Ʉɨɧɫɬɢɬɭɰɢɹ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɫɬɚɬɶɢ 7, 37[23]; 
• Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 30.12.01. №197-ɎɁ «Ɍɪɭɞɨɜɨɣ ɤɨɞɟɤɫ 

Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ», ɜ ɬɨɦ ɱɢɫɥɟ ɫɬ. 227-231 (ɨ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɟ)  

• Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 24.07.1998. №125-Ɏ3 «Ɉɛ ɨɛɹɡɚɬɟɥɶɧɨɦ 
ɫɬɪɚɯɨɜɚɧɢɢ ɨɬ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ 
ɡɚɛɨɥɟɜɚɧɢɣ» (ɫ ɢɡɦɟɧɟɧɢɹɦɢ ɢ ɞɨɩɨɥɧɟɧɢɹɦɢ); 

• ɉɨɪɹɞɨɤ ɩɪɨɜɟɞɟɧɢɹ ɚɬɬɟɫɬɚɰɢɢ ɪɚɛɨɱɢɯ ɦɟɫɬ ɩɨ ɭɫɥɨɜɢɹɦ ɬɪɭɞɚ 
(ɉɪɢɤɚɡ Ɇɢɧɡɞɪɚɜɫɨɰɪɚɡɜɢɬɢɹ ɊɎ ɨɬ 26.04.2011 № 342ɧ); 

• Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ 
ɧɨɪɦɚɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ (ɍɬɜɟɪɠɞɟɧɵ ɉɨɫɬɚɧɨɜɥɟɧɢɟɦ 
Ɇɢɧɢɫɬɟɪɫɬɜɚ ɬɪɭɞɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 17.12.2002ɝ. №80); 

• ȽɈɋɌ 12.0.004-90, ɋɋȻɌ. Ɉɪɝɚɧɢɡɚɰɢɹ ɨɛɭɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɬɪɭɞɚ. Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ; 

ɂ ɞɪɭɝɢɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɜ ɫɮɟɪɟ ɨɯɪɚɧɵ ɬɪɭɞɚ. 
ɇɚ Ʉɵɡɵɥɶɫɤɨɣ Ƚɗɋ ɨɪɝɚɧɢɡɭɟɬɫɹ ɤɚɛɢɧɟɬ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 

ɨɯɪɚɧɟ ɬɪɭɞɚ, ɹɜɥɹɸɳɢɣɫɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ 
ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ. 

ɂɧɫɬɪɭɤɬɚɠɢ ɜɨ ɜɫɟɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ ɧɚ Ʉɵɡɵɥɶɫɤɨɣ Ƚɗɋ ɛɭɞɭɬ 
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ɩɪɨɢɡɜɨɞɢɬɶ ɬɨɥɶɤɨ ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɟ ɪɚɛɨɬɧɢɤɢ. 
ɐɟɥɶɸ ɜɧɟɞɪɟɧɢɹ ɋɍɈɌ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɵɯ ɢ ɡɞɨɪɨɜɵɯ 

ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ; 
ɫɨɡɞɚɧɢɟ ɭɫɥɨɜɢɣ, ɩɪɢ ɤɨɬɨɪɵɯ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɫɜɨɟɜɪɟɦɟɧɧɨɟ 
ɭɫɬɪɚɧɟɧɢɟ ɤɚɤɢɯ-ɥɢɛɨ ɧɚɪɭɲɟɧɢɣ ɧɨɪɦ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɧɨ ɢ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ 
ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 

 
7.3 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢɡɥɨɠɟɧɵ 

ɜ ɩɪɚɜɢɥɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɬɜɟɪɠɞɟɧɧɵɯ Ɇɑɋ Ɋɨɫɫɢɢ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ 
ɫɨɫɬɨɹɧɢɟ Ƚɗɋ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɹ ɫɬɚɧɰɢɢ ɢɥɢ ɞɪɭɝɨɟ ɥɢɰɨ, 
ɧɚɡɧɚɱɟɧɧɨɟ ɩɪɢɤɚɡɨɦ. 

 Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɭɫɬɚɧɨɜɤɚɦɢ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ 
ɫɢɫɬɟɦɨɣ ɨɩɨɜɟɳɟɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɷɜɚɤɭɚɰɢɟɣ ɥɸɞɟɣ. 

Ɋɭɤɨɜɨɞɢɬɟɥɶ Ƚɗɋ ɨɛɹɡɚɧ: 
– ɨɪɝɚɧɢɡɨɜɚɬɶ ɢɡɭɱɟɧɢɟ ɢ ɜɵɩɨɥɧɟɧɢɟ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɜɫɟɦɢ ɪɚɛɨɬɧɢɤɚɦɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ; 
 – ɨɛɟɫɩɟɱɢɬɶ ɪɚɡɪɚɛɨɬɤɭ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ 

ɩɨɜɵɲɟɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
 – ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɪɟɠɢɦ ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɜ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɢɯ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ; 

 – ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɪɟɝɭɥɹɪɧɨɣ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ Ƚɗɋ; 

 – ɧɚɡɧɚɱɢɬɶ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɥɢɰ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɨ ɤɚɠɞɨɦɭ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɭɱɚɫɬɤɭ ɢ ɩɨɦɟɳɟɧɢɸ; 

 – ɨ ɤɚɠɞɨɦ ɩɨɠɚɪɟ ɫɨɨɛɳɚɬɶ ɜ ɦɟɫɬɧɵɟ ɨɪɝɚɧɵ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɧɚɡɧɚɱɚɬɶ ɤɨɦɢɫɫɢɸ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɩɪɢɱɢɧ ɩɨɠɚɪɚ ɢ ɪɚɡɪɚɛɨɬɤɢ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɬ.ɞ. 

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɬɞɟɥɶɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ (ɫɨɨɪɭɠɟɧɢɣ) ɢ ɪɚɡɦɟɳɟɧɧɵɯ ɜ ɧɢɯ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɫɬɪɭɤɬɭɪɧɵɯ 
ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢɥɢ ɧɚ ɫɩɟɰɢɚɥɶɧɨ ɧɚɡɧɚɱɟɧɧɵɯ ɞɨɥɠɧɨɫɬɧɵɯ ɥɢɰ.  

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ: 

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

 – ɨɛɟɫɩɟɱɢɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟɦɟɞɥɟɧɧɨ 
ɩɪɢɧɢɦɚɬɶ ɦɟɪɵ ɤ ɭɫɬɪɚɧɟɧɢɸ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ 
ɩɨɠɚɪɭ;  
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– ɨɪɝɚɧɢɡɨɜɚɬɶ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɭɸ ɩɨɞɝɨɬɨɜɤɭ ɩɨɞɱɢɧɟɧɧɨɝɨ 
ɩɟɪɫɨɧɚɥɚ ɢ ɬɪɟɛɨɜɚɬɶ ɨɬ ɧɟɝɨ ɫɨɛɥɸɞɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ 
ɜɵɩɨɥɧɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

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

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

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

 Ʉɚɠɞɵɣ ɪɚɛɨɬɚɸɳɢɣ ɧɚ Ƚɗɋ ɨɛɹɡɚɧ ɡɧɚɬɶ ɢ ɫɨɛɥɸɞɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɜ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ ɢ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ, ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ ɜɵɲɟɫɬɨɹɳɟɦɭ 
ɪɭɤɨɜɨɞɢɬɟɥɸ ɢɥɢ ɨɩɟɪɚɬɢɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɨ ɦɟɫɬɟ ɩɨɠɚɪɚ, ɩɪɢɧɹɬɶ ɜɨɡɦɨɠɧɵɟ 
ɦɟɪɵ ɤ ɫɩɚɫɟɧɢɸ ɥɸɞɟɣ, ɢɦɭɳɟɫɬɜɚ ɢ ɩɪɢɫɬɭɩɢɬɶ ɤ ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ 
ɢɦɟɸɳɢɦɢɫɹ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɉɨɞɝɨɬɨɜɤɚ ɂɌɊ, ɪɚɛɨɱɢɯ ɢ ɫɥɭɠɚɳɢɯ ɇɢɠɧɟ-Ɍɢɦɩɬɨɧɫɤɚɹ Ƚɗɋ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ 
ɨɫɧɨɜɧɵɯ ɩɨɥɨɠɟɧɢɣ:  

˗ ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
˗ ɩɪɨɜɨɞɢɦɵɟ ɜ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ ɪɟɝɭɥɹɪɧɵɟ ɢɧɫɬɪɭɤɬɚɠɢ, ɩɨ 

ɜɨɩɪɨɫɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
˗ ɡɚɧɹɬɢɹ ɩɨ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɦɭ ɦɢɧɢɦɭɦɭ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɤɚɬɟɝɨɪɢɣ ɩɟɪɫɨɧɚɥɚ; 
 ˗ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ;  
˗ ɩɨɜɵɲɟɧɢɟ ɤɜɚɥɢɮɢɤɚɰɢɢ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ, ɚ ɬɚɤɠɟ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 

ɫɟɦɢɧɚɪɨɜ ɢ ɰɟɥɟɜɵɯ ɤɨɧɮɟɪɟɧɰɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ; 
 ˗ ɢɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ.  
ɉɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɢ ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɤɨɧɤɪɟɬɧɵɟ 

ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ ɨɩɪɟɞɟɥɹɸɬɫɹ "ɉɪɚɜɢɥɚɦɢ ɨɪɝɚɧɢɡɚɰɢɢ 
ɪɚɛɨɬɵ ɫ ɩɟɪɫɨɧɚɥɨɦ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɢ ɜ ɭɱɪɟɠɞɟɧɢɹɯ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ". 

ȼɫɟ ɥɢɰɚ, ɩɨɫɬɭɩɚɸɳɢɟ ɪɚɛɨɬɚɬɶ ɧɚ ɇɢɠɧɟ-Ɍɢɦɩɬɨɧɫɤɚɹ Ƚɗɋ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɸ, ɥɢɛɨ ɩɪɢɧɹɬɵɟ ɧɚ ɜɪɟɦɟɧɧɭɸ ɪɚɛɨɬɭ, ɭɱɚɳɢɟɫɹ ɢ 
ɫɬɭɞɟɧɬɵ, ɩɪɨɯɨɞɹɳɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ ɩɪɚɤɬɢɤɭ, ɞɨɥɠɧɵ ɩɪɨɣɬɢ ɜɜɨɞɧɵɣ 
ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ.  
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ɇɚ ɝɟɧɟɪɚɬɨɪɚɯ Ƚɗɋ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɳɢɬɵ, ɤɨɬɨɪɵɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ 
ɞɟɣɫɬɜɢɟɦ ɨɬ ɡɚɳɢɬ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɫɢɝɧɚɥɢɡɢɪɭɸɬ 
ɨ ɧɚɥɢɱɢɢ ɜɨɡɝɨɪɚɧɢɹ. ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɪɭɱɧɭɸ. ȼ ɤɚɱɟɫɬɜɟ 
ɨɝɧɟɝɚɫɹɳɟɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢɦɟɧɹɟɬɫɹ ɪɚɫɩɵɥɟɧɧɚɹ ɜɨɞɚ. ȼɛɥɢɡɢ ɥɨɛɨɜɵɯ ɱɚɫɬɟɣ 
ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɪɚɡɦɟɳɚɸɬ ɞɪɟɧɱɟɪɧɵɟ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɜ ɤɨɬɨɪɵɯ 
ɜɵɩɨɥɧɟɧɵ ɨɬɜɟɪɫɬɢɹ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦɢ ɧɚɫɚɞɤɚɦɢ - ɞɪɟɧɱɟɪɚɦɢ - ɨɫɶ ɤɨɬɨɪɵɯ 
ɧɚɩɪɚɜɥɟɧɚ ɜ ɫɬɨɪɨɧɭ ɨɛɦɨɬɤɢ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɢ ɥɨɠɧɨɦ ɫɪɚɛɚɬɵɜɚɧɢɢ 
ɡɚɳɢɬɵ ɢɥɢ ɩɪɢ ɞɥɢɬɟɥɶɧɨɣ ɩɨɞɚɱɟ ɜɨɞɵ ɩɪɨɢɫɯɨɞɢɬ ɢɡɥɢɲɧɟɟ ɭɜɥɚɠɧɟɧɢɟ 
ɢɡɨɥɹɰɢɢ, ɩɨɷɬɨɦɭ ɬɪɟɛɭɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɬɢɯ 
ɭɫɬɪɨɣɫɬɜ. 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɵɦɢ ɨɛɴɟɤɬɚɦɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɩɨɠɚɪɚ, ɬɚɤ ɤɚɤ ɫɨɞɟɪɠɚɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 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 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ ɨɪɨɫɢɬɟɥɢ. 
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8 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 
8.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
Ȼɚɫɫɟɣɧ ɪɟɤɢ Ɍɢɦɩɬɨɧ ɹɜɥɹɟɬɫɹ ɩɪɢɬɨɤɨɦ ɪɟɤɢ Ⱥɥɞɚɧ, ɤɨɬɨɪɵɣ 

ɪɚɫɩɨɥɨɠɟɧ ɜ Ɋɟɫɩɭɛɥɢɤɟ ɋɚɯɚ (əɤɭɬɢɹ), Ɍɢɦɩɬɨɧɫɤɢɣ ɝɢɞɪɨɭɡɟɥ ɪɚɫɩɨɥɨɠɟɧ ɜ 
80 ɤɦ ɨɬ ɫɟɥɚ Ȼɨɥɶɲɨɣ ɇɚɦɧɵɪ. 

Ⱦɥɢɧɚ ɪɟɤɢ Ɍɢɦɩɬɨɧ ɫɨɫɬɚɜɥɹɟɬ 664 ɤɦ. ɂɫɬɨɤ ɪɟɤɢ ɧɚɯɨɞɢɬɫɹ ɧɚ ɋɬɚɧɨɜɨɦ 
ɯɪɟɛɬɟ, ɧɚ ɤɪɚɸ ɝɪɚɧɢɰɵ ɇɟɪɸɧɝɪɢɧɫɤɨɝɨ ɪɚɣɨɧɚ. ȼɨɞɨɫɛɪɨɫɧɚɹ ɩɥɨɳɚɞɶ 
ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ Ɍɢɦɩɬɨɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɝɨɪɧɭɸ 
ɦɟɫɬɧɨɫɬɶ, ɜɟɪɯɧɹɹ ɱɚɫɬɶ ɤɨɬɨɪɨɣ ɞɨɫɬɢɝɚɟɬ ɜɵɫɨɬɵ 1100 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ. 
ɉɥɨɳɚɞɶ ɜɨɞɨɫɛɨɪɧɨɝɨ ɛɚɫɫɟɣɧɚ ɫɨɫɬɚɜɥɹɟɬ 44 400 ɤɦ². ɒɢɪɢɧɚ ɪɟɤɢ ɞɨ 210 ɦ, 
ɝɥɭɛɢɧɚ ɞɨ 7 ɦ. ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɜɨɞɵ ɪɟɤɢ ɬɢɦɩɬɨɧ 532 ɦ3/ɫ, ɨɛɴɟɦ ɫɬɨɤɚ 
17 ɤɦ3/ɝɨɞ. 

Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɬɨɤɨɜ ɪɟɤɢ ɫɨɫɬɚɜɥɹɟɬ 435 ɞɥɢɧɨɣ ɧɟ ɦɟɧɶɲɟ 10 ɤɦ. 
Ɉɫɧɨɜɧɵɟ ɩɪɢɬɨɤɢ ɪɟɤɢ Ɍɢɦɩɬɨɧ, ɹɜɥɹɸɬɫɹ ɪɟɤɢ Ⱥɦɭɧɚɥɢ, Ʉɚɜɚɤɬɚ, Ɉɪɨɝɨɱɱɭ, 
ɇɨɦɢɧɚ, əɤɭɬ, Ⱥɦɧɭɧɚɤɬɚ. 

ɉɢɬɚɧɢɟ ɪɟɤɢ ɞɨɠɞɟɜɨɟ ɢ ɫɧɟɝɨɜɨɟ, ɨɞɧɚɤɨ, ɩɪɟɨɛɥɚɞɚɟɬ ɞɨɠɞɟɜɨɟ. Ɍɢɩ 
ɜɨɞɧɨɝɨ ɪɟɠɢɦɚ ɜɨɫɬɨɱɧɨɫɢɛɢɪɫɤɢɣ, ɫ ɜɵɫɨɤɢɦ ɜɟɫɟɧɧɢɦ ɩɨɥɨɜɨɞɶɟɦ. Ɍɚɤɠɟ 
ɞɨɠɞɟɜɵɟ ɩɚɜɨɞɤɢ ɜ ɬɟɩɥɵɣ ɩɟɪɢɨɞ ɝɨɞɚ ɩɨ ɨɛɴɟɦɭ ɫɨɫɬɚɜɥɹɟɬ 48% ɝɨɞɨɜɨɝɨ 
ɫɬɨɤɚ.  

ȼ ɇɟɪɸɧɝɢ ɩɪɟɨɛɥɚɞɚɟɬ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ ɤɥɢɦɚɬ, ɝɞɟ ɫɪɟɞɧɹɹ 
ɹɧɜɚɪɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɨɫɬɚɜɥɹɟɬ -30,4°ɋ. ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢɸɥɹ +16°ɋ. 
Ƚɨɞɨɜɚɹ ɫɭɦɦɚ ɨɫɚɞɤɨɜ ɨɤɨɥɨ 830 ɦɦ. 

ȼ ɪɚɣɨɧɟ ɩɥɨɳɚɞɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ɍɢɦɩɬɨɧɫɤɨɝɨ Ƚɍ ɨɛɢɬɚɟɬ 85 ɜɢɞɚ 
ɨɯɨɬɧɢɱɶɢɯ ɪɟɫɭɪɫɨɜ. ɂɡ ɧɢɯ 17 ɜɢɞɚ ɦɥɟɤɨɩɢɬɚɸɳɢɯ, 68 ɜɢɞɨɜ ɩɬɢɰ.  

Ʉ ɤɪɚɫɧɨɤɧɢɠɧɵɦ, ɪɟɞɤɢɦ ɢ ɢɫɱɟɡɚɸɳɢɦ ɠɢɜɨɬɧɵɦ ɨɬɧɨɫɹɬɫɹ: ɪɵɫɶ, 
ɦɟɞɜɟɞɶ, ɲɚɤɚɥ, ɬɚɪɩɚɧ, ɫɚɣɝɚɤ, ɤɨɫɭɥɹ, ɨɪɟɥ, ɤɨɪɲɭɧ ɢ ɞɪ. ɉɨɷɬɨɦɭ, ɧɚɱɢɧɚɹ ɫ 
ɩɟɪɜɨɝɨ ɝɨɞɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɢ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɩɟɪɢɨɞɚ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɦɨɧɢɬɨɪɢɧɝ ɱɢɫɥɟɧɧɨɫɬɢ ɤɪɚɫɧɨɤɧɢɠɧɵɯ ɢ ɪɟɞɤɢɯ ɜɢɞɨɜ 
ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɨɛɴɟɤɬɨɜ ɋɚɥɶɫɤɨɝɨ 
ɝɢɞɪɨɭɡɥɚ ɧɚ ɤɪɚɫɧɨɤɧɢɠɧɵɟ ɢ ɪɟɞɤɢɟ ɜɢɞɵ ɠɢɜɨɬɧɵɯ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɢɬɶ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ ɷɬɢɦ ɜɢɞɚɦ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɭɡɥɚ. 

ȼɨɞɧɵɟ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɪɟɫɭɪɫɵ ɪɟɤɢ Ɍɢɦɩɬɨɧ ɧɚ ɭɱɚɫɬɤɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɇɢɠɧɟ-Ɍɢɦɩɬɨɧɫɤɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɦɢ ɜɢɞɚɦɢ: ɥɟɳ, ɩɥɨɬɜɚ, 
ɫɭɞɚɤ, ɫɬɟɪɥɹɞɶ, ɳɭɤɚ ɢ ɬ.ɞ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɪɢɤɚɡɨɦ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɚɝɟɧɬɫɬɜɚ 
ɩɨ ɪɵɛɨɥɨɜɫɬɜɭ ɨɬ 17.09.2009 № 818 «Ɉɛ ɭɫɬɚɧɨɜɥɟɧɢɢ ɤɚɬɟɝɨɪɢɢ  ɜɨɞɧɵɯ 
ɨɛɴɟɤɬɨɜ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɢ ɨɫɨɛɟɧɧɨɫɬɟɣ ɞɨɛɵɱɢ (ɜɵɥɨɜɚ) ɜɨɞɧɵɯ 
ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɨɛɢɬɚɸɳɢɯ ɜ ɧɢɯ ɢ ɨɬɧɟɫɟɧɧɵɯ ɤ ɨɛɴɟɤɬɚɦ 
ɪɵɛɨɥɨɜɫɬɜɚ» ɪɟɤɚ ɋɚɥ  ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɭɱɚɫɬɤɟ ɨɬɧɨɫɢɬɫɹ ɤ ɜɨɞɧɨɦɭ 
ɨɛɴɟɤɬɭ I ɤɚɬɟɝɨɪɢɢ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɩɨɷɬɨɦɭ ɢ ɜ ɩɟɪɢɨɞ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ ɫɛɪɨɫ ɫɬɨɱɧɵɯ 
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ɜɨɞ ɜ ɪ. Ɍɢɦɩɬɨɧ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɡɚɝɪɹɡɧɹɸɳɢɯ  
ɜɟɳɟɫɬɜ ɫ ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ, ɧɟ ɩɪɟɜɵɲɚɸɳɢɦɢ ɉȾɄ. 

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

 
8.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɜɨɞɨɯɪɚɧɢɥɢɳ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɋɉ ɨɬ 1.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ» [2, 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, 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. 

ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɩɟɪɟɫɟɥɟɧɢɢ 
ɠɢɬɟɥɟɣ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ.  

- ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ ɜɵɧɨɫɢɦɵɯ 
ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɥɟɠɚɬ ɭɞɚɥɟɧɢɸ ɦɨɫɬɵ, ɬɟɥɟɝɪɚɮɧɵɟ ɫɬɨɥɛɵ, 
ɮɭɧɞɚɦɟɧɬɵ ɢ ɞɪɭɝɢɟ ɫɨɨɪɭɠɟɧɢɹ. 

- Ɉɫɬɚɜɲɢɣɫɹ ɫɬɪɨɢɬɟɥɶɧɵɣ ɦɭɫɨɪ, ɫɨɥɨɦɚ, ɝɧɢɥɚɹ ɞɪɟɜɟɫɢɧɚ ɢ ɞɪ. 
ɫɠɢɝɚɸɬɫɹ ɧɚ ɦɟɫɬɟ. 

- Ɇɟɬɚɥɥɢɱɟɫɤɢɣ ɥɨɦ ɫɨɛɢɪɚɟɬɫɹ ɢ ɜɵɜɨɡɢɬɫɹ ɡɚ ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ ɡɨɧɵ 
ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 

- ȼɵɝɪɟɛɚ ɭɛɨɪɧɵɯ ɩɨɫɥɟ ɜɵɜɨɡɚ ɨɬɯɨɞɨɜ ɞɟɡɢɧɮɢɰɢɪɭɸɬɫɹ ɫɭɯɢɦɢ 
ɩɪɟɩɚɪɚɬɚɦɢ ȾɌɋ ɄȽ ɢɥɢ ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɶɸ ɢ ɡɚɫɵɩɚɸɬɫɹ ɱɢɫɬɵɦ ɝɪɭɧɬɨɦ. 

- ɇɟɱɢɫɬɨɬɵ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɟ ɨɬɛɪɨɫɵ ɜɵɜɨɡɹɬɫɹ ɡɚ ɩɪɟɞɟɥɵ 
ɬɟɪɪɢɬɨɪɢɢ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 

- Ɉɱɢɫɬɧɵɟ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɫɜɚɥɤɢ, ɩɨɥɹ ɚɫɫɟɧɢɡɚɰɢɢ, 
ɨɪɨɲɟɧɢɹ ɢ ɮɢɥɶɬɪɚɰɢɢ, ɩɨɩɚɞɚɸɳɢɟ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ, ɩɨɞɥɟɠɚɬ 
ɡɚɤɪɵɬɢɸ. 

- ɇɚɜɨɡ, ɧɚɜɨɡɧɵɟ ɫɬɨɤɢ ɢ ɦɭɫɨɪ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ 
ɨɛɟɡɡɚɪɚɠɢɜɚɸɬɫɹ, ɩɨɫɥɟ ɱɟɝɨ ɜɵɜɨɡɹɬɫɹ ɧɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɩɨɥɹ. 

- ɉɨɱɜɚ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ, ɡɚɝɨɧɨɜ ɩɪɨɠɢɝɚɟɬɫɹ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢɥɢ ɨɪɨɲɚɟɬɫɹ ɪɚɫɬɜɨɪɚɦɢ ɞɜɭɬɪɟɬɢ 
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ɨɫɧɨɜɧɨɣ ɫɨɥɢ ɝɢɩɨɯɥɨɪɢɬɚ ɤɚɥɶɰɢɹ ɢɥɢ ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɢ, ɫɨɞɟɪɠɚɳɟɣ ɧɟ ɦɟɧɟɟ 
5% ɚɤɬɢɜɧɨɝɨ ɯɥɨɪɚ, ɩɨɫɥɟ ɱɟɝɨ ɫɥɨɣ ɩɨɱɜɵ ɝɥɭɛɢɧɨɣ ɞɨ ɱɢɫɬɨɝɨ ɜɵɜɨɡɢɬɫɹ ɡɚ 
ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ ɢ ɡɚɤɚɩɵɜɚɟɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɚ 
ɧɚ ɝɥɭɛɢɧɭ ɧɟ ɦɟɧɟɟ 2ɦ. 

Ɉɛɴёɦ ɩɨɩɚɞɚɸɳɟɝɨ ɩɨɞ ɫɜɟɞɟɧɢɟ ɥɟɫɚ ɫɨɫɬɚɜɥɹɟɬ ɩɨɪɹɞɤɚ 27 ɦɥɧ ɦ³. 
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;  
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 ɜɨɞɨɨɯɪɚɧɧɭɸ ɡɨɧɟ;   
2.9 ɉɟɪɟɞɚɱɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 

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

ɦɟɫɬɚɯ, ɢɦɟɸɳɢɯ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ. 
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8.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɇɢɠɧɟ-Ɍɢɦɩɬɨɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 

ɜɢɞɵ ɪɚɛɨɬ:  
- Ɉɱɢɫɬɤɚ ɨɬ ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɩɥɚɧɢɪɨɜɤɚ 

ɬɟɪɪɢɬɨɪɢɢ;  
- ɉɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɤɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ; 
- ȼɨɡɜɟɞɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 

ɫɨɨɪɭɠɟɧɢɣ; 
- ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. 
Ⱦɚɧɧɨɟ ɦɟɪɨɩɪɢɹɬɢɟ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ 

ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɞɨɫɬɢɝɚɸɬɫɹ ɦɢɧɢɦɢɡɚɰɢɹ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ ɨɬɯɨɞɚɦɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

ɉɪɨɰɟɫɫɵ ɩɪɢ ɫɨɡɞɚɧɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
-Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜɨɞɧɨɝɨ, ɥɟɞɨɜɨɝɨ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ 

ɪɟɠɢɦɨɜ; 
- ɂɡɦɟɧɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɧɨɫɚ ɢ ɨɫɟɞɚɧɢɹ ɧɚɧɨɫɨɜ; 
- Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɟ 

ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɪɟɤɢ Ɍɢɦɩɬɨɧ. 
- Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɹ 

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

ɉɨ ɬɪɟɛɨɜɚɧɢɹɦ ɋɉ ɨɬ 01.07.1985 № 3907−85 «ɋɚɧɢɬɚɪɧɵɟ ɩɪɚɜɢɥɚ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ» ɜ ɪɚɦɤɚɯ 
ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɭɠɧɨ 
ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 

- Ɉɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ ɢ ɦɭɫɨɪɚ; 
- ȼɵɜɨɡ ɧɟɱɢɫɬɨɬ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ; 
- Ɂɚɫɵɩɤɚ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɭɝɥɭɛɥɟɧɢɣ ɢ ɰɟɦɟɧɬɢɪɨɜɚɧɢɟ ɫɤɜɚɠɢɧ. 
- Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɫɨɫɬɚɜ ɫɚɧɢɬɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɜɯɨɞɢɬ ɨɱɢɫɬɤɚ ɥɨɠɚ 

ɨɬ ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: 

- ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɥɚɧɞɲɚɮɬɨɜ, 
ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ; 

- ɉɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɫɪɭɛɤɚ ɥɟɫɚ ɢ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ; 
- ȼɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ; 
- Ɉɩɚɫɧɨɫɬɢ ɢ ɪɢɫɤɢ ɞɥɹ ɧɚɫɟɥɟɧɢɹ ɢ ɩɟɪɫɨɧɚɥɚ, ɫɜɹɡɚɧɧɵɟ ɫ 

ɫɨɫɬɨɹɧɢɟɦ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɨɪɹɞɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ. 
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8.4 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɛɨɥɶɲɨɣ 

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

Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 8 22 201 01 21 5 
 M˄ = N˄∙୯˄ଵ଴଴% ∙ ɏ˄, ˕,                                                                                        (8.1) 

 
ɝɞɟ  N˄ −ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3; q˄ −ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, %; ɏ˄ − ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3. 

 M = ଶ଴ଶଶଶ଴଴∙ଵ,଼ଵ଴଴% ∙ ʹ,ͷ = ͻͻͲͲͲ ˕,                                                               (8.2) 

 
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., 
ɧɨɪɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ 1,0 %. 

 Mɦ = Nɦ∙୯ɦଵ଴଴% ∙ ρɦ, ɬ,                                                                                        (8.3) 

 ܰ- ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ; ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, %; ߩ- ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3 ; 
ܯ  = ଶ଺଺∙ଵ,଴ଵ଴଴% ∙ ʹ,Ͳ = ͷ,͵ ˕,                                                                             (8.4) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 99000 ɬ ɥɨɦɚ 

ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 5,3 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. 
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8.5 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

 
ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɇɢɠɧɟ-Ɍɢɦɩɬɨɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ 

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

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

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

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

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

- Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɞɧɵɦ ɪɟɠɢɦɨɦ ɜɨɞɨɬɨɤɚ; 
- Ɉɱɢɫɬɤɚ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
- Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɹ ɧɟɩɨɩɚɞɚɧɢɹ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ 

ɜɟɳɟɫɬɜ ɜ ɜɨɞɭ, ɚ ɬɚɤɠɟ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɨɜ. 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 75 ɤɦ ɜɧɢɡ ɩɨ ɬɟɱɟɧɢɸ ɨɬ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ 

ɧɚɫɟɥɟɧɧɵɣ ɩɭɧɤɬ – ɩ. ɋɟɪɟɛɪɹɧɵɣ ɛɨɪ, ɫɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.2.1/2.1.11200-03 
«ɋɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɟ ɡɨɧɵ ɢ ɫɚɧɢɬɚɪɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɟɞɩɪɢɹɬɢɣ, 
ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɧɵɯ ɨɛɴɟɤɬɨɜ» [27], ɬɪɟɛɭɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɨɣ ɡɨɧɵ: ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɯɢɦɢɱɟɫɤɢɯ (ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɢɫɬɨɱɧɢɤɨɜ 
ɜɵɛɪɨɫɨɜ) ɢ ɮɢɡɢɱɟɫɤɢɯ (ɲɭɦ, ɢɧɮɪɚɡɜɭɤ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ 
ɩɨɥɟɣ) ɮɚɤɬɨɪɨɜ. 

ɋɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.1.4.1110-02 «Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ» ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɧɟ ɭɯɭɞɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɪɟɤɢ Ȼɨɥɶɲɨɣ ȿɧɢɫɟɣ ɨɬ ɫɛɪɨɫɨɜ ɇɢɠɧɟ-
Ɍɢɦɩɬɨɧɫɤɨɣ Ƚɗɋ ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ ɪɟɤɢ. 
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9 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 
9.1 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 
ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɜ ɬɚɛɥɢɰɟ 9.1. 

 
Ɍɚɛɥɢɰɚ 9.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2031 2032 2033 2034 2035 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 832 832 832 832 832 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 5764 5764 5764 5764 2524 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬ∙ɱ 4795417 4795417 4795417 4795417 4795417 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

% 1,0 1,0 1,0 1,0 1,0 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

Ɇȼɬ∙ɱ 47954 47954 47954 47954 47954 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ∙ɱ 4747463 4747463 4747463 4747463 4747463 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɪɭɛ/ Ɇȼɬ∙ɱ 2531 2786 3065 3374 29717 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɦɥɧ.ɪɭɛ. 12017 13228 14555 16019 17634 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 2002 2204 2425 2669 2939 

 
ɉɨ ɞɚɧɧɵɦ ɢɡ ɬɚɛɥɢɰɵ 1 ɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɪɨɫɬɟ ɬɚɪɢɮɚ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ «ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ» ɢ «ɇȾɋ ɤ ɜɵɪɭɱɤɟ». 
ɗɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɪɨɫɬɨɦ ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɩɪɢɥɨɠɟɧɢɟɦ «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.». 
 
9.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ɉȺɈ 

«ɊɭɫȽɢɞɪɨ» ɨɬ 08.02.2016 №92 - «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 
ɧɚ 2016-2041 ɝɝ.) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

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

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

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

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ;  
ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɚɤɬɢɜɚ, 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɫɱɢɬɚɧɧɨɣ ɧɨɪɦɨɣ ɚɦɨɪɬɢɡɚɰɢɢ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɫɭɦɦɵ 

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

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

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.2. 
 

Ɍɚɛɥɢɰɚ 9.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ/Ɇɜɬ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 

Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ 
ɬɪɭɞɚ 

255,2 212,316 

ɉɪɨɱɢɟ 274,0 227,957 

ɂɬɨɝɨ ɩɨ Ƚɗɋ - 440,273 

 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɜ %, 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.3. 
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Ɍɚɛɥɢɰɟ 9.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ 
(Ɇȼɬ) 

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

ɨɬ 400 Ɇȼɬ ɞɨ 999 Ɇȼɬ 0,040% 0,060% 0,080% 0,100% 
 
Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ, ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ 
ɜ ɬɚɛɥɢɰɟ 9.4. 

 
Ɍɚɛɥɢɰɚ 9.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ɋɭɦɦɚ ɦɥɧ.ɪɭɛ 
ȺɈ «ɋɈ ȿɗɋ» 135,38 ɬɵɫ.ɪɭɛ/Ɇɜɬ 112,630 

ȺɈ «ȺɌɋ» 0,001097ɬɵɫ.ɪɭɛ/Ɇɜɬ∙ɱ 7,885 
ȺɈ «ɐɎɊ» 0,000318ɬɵɫ.ɪɭɛ/Ɇɜɬ∙ɱ 2,285 

ɂɬɨɝɨ - 122,802 

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

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

ɬɚɛɥɢɰɟ 9.5. 
 

Ɍɚɛɥɢɰɚ 9.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2030  2031 2032 2034 2035 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 1461,3 1461,3 1461,3 1461,3 1461,3 

Ɋɚɫɯɨɞɵ ɧɚ 
ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ.ɪɭɛ. 10,4 10,4 10,4 10,4 10,4 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 330,2 440,3 440,3 440,3 440,3 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ. 

77,03 77,03 77,03 77,03 77,03 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ 
ɤɨɦɩɚɧɢɣ, ɦɥɧ.ɪɭɛ. 

91,3 122,8 122,8 122,8 122,8 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 20,1 34,5 34,5 34,5 34,5 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 3704,3 3860,3 3860,3 3860,3 3860,3 

 
ɉɨ ɞɚɧɧɵɦ ɢɡ ɬɚɛɥɢɰɵ 9.5 ɜɢɞɧɨ, ɱɬɨ ɩɨ ɦɟɪɟ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɡɚɬɪɚɬɵ ɢ ɨɫɧɨɜɧɵɟ ɪɚɫɯɨɞɵ ɩɪɢɯɨɞɹɬɫɹ ɧɚ Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɬɚɤɠɟ ɨɧɢ ɢ ɞɪɭɝɢɟ ɜɟɥɢɱɢɧɵ ɧɚɝɥɹɞɧɨ 
ɩɨɤɚɡɵɜɚɸɬ ɩɨɫɬɟɩɟɧɧɵɣ ɪɨɫɬ, ɫɜɹɡɚɧɧɵɣ ɫ ɜɜɨɞɨɦ ɧɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ȼ 
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ɩɨɫɥɟɞɭɸɳɢɟ ɝɨɞɚ ɡɚɬɪɚɬɵ ɫɬɚɧɨɜɹɬɫɹ ɧɟɢɡɦɟɧɧɵɦɢ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɪɨɫɬɭ 
ɩɪɢɛɵɥɢ ɩɪɨɟɤɬɚ. 

 
9.3 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 9.6. 
 
Ɍɚɛɥɢɰɚ 9.6– ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2036 2037 2038 2039 2040 
ɇɚɥɨɝ ɧɚ 
ɩɪɢɛɵɥɶ, 
ɦɥɧ.ɪɭɛ. 

4195,6 4710,3 5282,3 5914,6 6643,9 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 4243,3 5516,3 6070,9 6678,9 7348,7 
ȼɡɧɨɫɵ ɜ 
ɫɨɰɢɚɥɶɧɵɟ 
ɮɨɧɞɵ, 
ɦɥɧ.ɪɭɛ. 

8,05 8,05 8,05 8,05 8,05 

ɇɚɥɨɝ ɧɚ 
ɢɦɭɳɟɫɬɜɨ, 
ɦɥɧ.ɪɭɛ. 

2107,3 2075,1 2043,0 2010,8 1978,7 

ɂɬɨɝɨ, 
ɦɥɧ.ɪɭɛ. 10554,3 12309,8 13404,3 14612,5 15979,3 

 
ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 9.6 ɜɢɞɧɨ, ɱɬɨ ɨɫɧɨɜɧɵɟ ɧɚɥɨɝɨɜɵɟ ɨɬɱɢɫɥɟɧɢɹ 

ɩɪɢɯɨɞɹɬɫɹ ɧɚ ɇȾɋ ɢ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɷɬɨ ɫɜɹɡɚɧɧɨ ɫ ɬɟɦ, ɱɬɨ ɇɢɠɧɟ-
Ɍɢɦɩɬɨɧɫɤɚɹ Ƚɗɋ ɨɛɥɚɞɚɟɬ ɛɨɥɶɲɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɧɚ ɧɟɣ ɜɵɪɚɛɚɬɵɜɚɟɬɫɹ ɢ ɪɟɚɥɢɡɭɟɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɹɜɥɹɸɬɫɹ ɡɧɚɱɢɬɟɥɶɧɵɟ ɫɭɦɦɵ ɧɚɥɨɝɨɜ, ɜɵɩɥɚɱɢɜɚɟɦɵɟ 
ɫɬɚɧɰɢɟɣ ɝɨɫɭɞɚɪɫɬɜɭ. 

ȼɢɞɧɨ, ɱɬɨ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɫɨɫɬɚɜɥɹɸɬ ɡɧɚɱɢɬɟɥɶɧɭɸ ɱɚɫɬɶ ɪɚɫɯɨɞɨɜ 
Ƚɗɋ. 
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9.4 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 9.7. 
 

Ɍɚɛɥɢɰɚ 9.7 - Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2031 2032 2033 2034 2035 
ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), 
ɦɥɧ.ɪɭɛ. 15666,9 17241,0 18965,2 20867,4 22966,0 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, 
ɦɥɧ.ɪɭɛ. 3860,3 3860,3 3860,3 3860,3 3860,3 

EBIT(ɩɪɢɛɵɥɶ ɞɨ 
ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), 
ɦɥɧ.ɪɭɛ. 

18800,4 20689,2 22758,2 25040,9 27559,2 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ 
ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, 
ɦɥɧ.ɪɭɛ. 

3760,1 4137,8 4551,6 1080,4 1432,8 

NOPAT (ɱɢɫɬɚɹ 
ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 221,2 1558,9 2941,7 5008,1 5511,8 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ 
ɩɪɢɛɵɥɶ, % 

20,00 20,00 20,00 20,00 20,00 

 
ɂɡ ɬɚɛɥɢɰɵ ɜɢɞɧɨ, ɱɬɨ ɜɟɥɢɱɢɧɚ ɩɪɢɛɵɥɢ ɪɚɫɬɟɬ ɜɦɟɫɬɟ ɫ ɭɜɟɥɢɱɟɧɢɟɦ 

ɜɵɞɚɜɚɟɦɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ.  
 
ɇɚ ɪɢɫɭɧɤɟ 9.1 ɢɡɨɛɪɚɠɟɧ ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨ ɝɨɞɚɦ. 
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Ɋɢɫɭɧɨɤ 9.1 – ɂɡɦɟɧɟɧɢɟ ɫɭɦɦɵ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨ ɩɪɨɟɤɬɭ ɜ ɩɟɪɜɵɟ 
ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɦɥɧ. ɪɭɛ. 

 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȿɋɍ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɪɨɫɬ ɰɟɧ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɢ 

ɦɨɳɧɨɫɬɶ ɜ ɩɪɨɝɧɨɡɢɪɭɟɦɨɦ ɩɟɪɢɨɞɟ ɜɟɞɟɬ ɤ ɪɨɫɬɭ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ. 
 
9.5 Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ  
 
ɉɨ ɞɚɧɧɵɦ ɢɡ ɩɪɨɝɪɚɦɦɵ ProjectExpert ɫɬɪɨɢɬɫɹ ɝɪɚɮɢɤ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ 

(Cash-Flow), ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 9.2. 
 

 
 

Ɋɢɫɭɧɨɤ 9.2 – Ƚɪɚɮɢɤ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɷɬɚɩɚɦɢ 
ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
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ɇɚɱɚɥɨ ɜɵɪɚɛɨɬɤɢ
ɗɗ ɢ Ɇɨɳɧɨɫɬɢ

Ɍɨɱɤɚ ɨɤɭɩɚɟɦɨɫɬɢ ɩɪɨɟɤɬɚ
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Ⱦɚɧɧɵɣ ɝɪɚɮɢɤ ɝɨɜɨɪɢɬ ɧɚɦ, ɱɬɨ ɩɪɨɟɤɬ ɛɭɞɟɬ ɩɪɢɧɨɫɢɬɶ ɭɛɵɬɤɢ ɞɨ ɜɜɨɞɚ 
ɩɟɪɜɨɝɨ ɚɝɪɟɝɚɬɚ ɢ ɧɚɱɚɥɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ. Ɂɚɬɟɦ 
ɞɨɯɨɞ ɧɚɱɢɧɚɟɬ ɩɨɤɪɵɜɚɬɶ ɡɚɬɪɚɬɵ ɢ ɩɪɢɧɨɫɢɬɶ ɩɪɢɛɵɥɶ. Ɍɚɤɠɟ ɢɡ ɝɪɚɮɢɤɚ 
ɜɢɞɧɨ, ɱɬɨ ɩɨɫɥɟ ɜɜɨɞɚ ɜɫɟɯ ɚɝɪɟɝɚɬɨɜ, ɩɪɨɟɤɬ ɨɤɭɩɢɬɶɫɹ ɱɟɪɟɡ 9 ɥɟɬ. 

 
9.6 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 
Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ, ɫɨɝɥɚɫɧɨ 
ȿɋɍ. 

  
9.7 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; 

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 ɇɢɠɧɟ-Ɍɢɦɩɨɬɧɨɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 30 
ɥɟɬ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

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

3) ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ ɱɬɨ ɜ ɬɟɱɟɧɢɢ ɩɪɨɝɧɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɧɟ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ 
ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ, ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ 
ɢ ɡɚɤɨɧɨɜ. 
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9.8 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 

ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.8. 
 

Ɍɚɛɥɢɰɚ 9.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «ɇɢɠɧɟ-
Ɍɢɦɩɬɨɧɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ Ɍɢɦɩɬɨɧ» 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - 
DPB, ɦɟɫ 

109 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, 
ɦɥɧ.ɪɭɛ 

29211,8 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,39 
ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - IRR, 

% 
13,79 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ∙ɱ 0,54 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 154653,07 

 
ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ ɜɢɞɧɨ, ɱɬɨ ɩɪɨɟɤɬ ɨɤɭɩɢɬɫɹ ɱɟɪɟɡ 16,6 ɥɟɬ. Ⱦɨɯɨɞ ɧɚ 

ɤɨɧɟɰ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ ɫɨɫɬɚɜɢɬ ɩɨɱɬɢ 29,2 ɦɥɪɞ. ɪɭɛ, ɷɬɨ ɧɚɦ ɝɨɜɨɪɢɬ ɨ 
ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɢ ɩɪɨɟɤɬɚ ɞɥɹ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɢ ɩɪɢɧɟɫɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ 
ɞɨɯɨɞ ɧɚ ɜɥɨɠɟɧɧɵɣ ɤɚɩɢɬɚɥ. ɉɨɥɭɱɟɧɧɚɹ ɜɟɥɢɱɢɧɚ ɫɟɛɟɫɬɨɢɦɨɫɬɢ – 0,54 
ɪɭɛ./ɤȼɬ·ɱ, ɧɢɠɟ ɩɪɟɞɩɢɫɚɧɧɨɝɨ ȿɋɍ ɈȺɈ «ɊɭɫȽɢɞɪɨ», ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨɛ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ƚɗɋ. 

 
9.9 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 9.9.  

 
Ɍɚɛɥɢɰɚ 9.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2024 2025 2026 2027 2028 

ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ.Ɋɭɛɥɟɣ 15,34 15,34 9,91 8,05 8,05 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ.Ɋɭɛɥɟɣ 38,5 40,9 85,7 180,6 346,3 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, 
ɦɥɧ.Ɋɭɛɥɟɣ 

53,8 56,3 95,6 188,6 354,4 
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ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɇɢɠɧɟ-Ɍɢɦɩɬɨɧɫɤɨɣ Ƚɗɋ ɨɛɟɫɩɟɱɢɬ ɩɪɢɬɨɤ ɞɟɧɟɠɧɵɯ 
ɫɪɟɞɫɬɜ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬɵ, ɜɜɢɞɭ ɬɨɝɨ ɱɬɨ ɩɪɨɟɤɬɢɪɭɟɦɚɹ 
ɫɬɚɧɰɢɹ ɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ ɧɚɥɨɝɨɜɵɟ ɨɬɱɢɫɥɟɧɢɹ ɛɭɞɭɬ ɡɧɚɱɢɬɟɥɶɧɵɦɢ.  

 
9.10 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  
ɜ) ɋɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɷɤɫɩɟɪɬɧɨ. 

 

 
 

Ɋɢɫɭɧɨɤ 9.3 - ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 
 
ɂɡ ɝɪɚɮɢɤɚ ɪɢɫɭɧɨɤ 9.4 ɜɢɞɧɨ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ ɩɪɢɜɨɞɢɬ ɤ 

ɭɦɟɧɶɲɟɧɢɸ ɜɟɥɢɱɢɧɵ PI. 
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Ɋɢɫɭɧɨɤ 9.4 - ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 
 
ɂɡ ɝɪɚɮɢɤɚ ɪɢɫɭɧɨɤ 9.5 ɜɢɞɧɨ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɢ ɨɛɴɟɦɚ ɫɛɵɬɚ ɩɪɢɜɨɞɢɬ ɤ 

ɭɜɟɥɢɱɟɧɢɸ ɜɟɥɢɱɢɧɵ PI. 
 

 
 

Ɋɢɫɭɧɨɤ 9.5 - ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ                 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

ɂɡ ɝɪɚɮɢɤɚ ɜɢɞɧɨ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɩɪɢɜɨɞɢɬ ɤ 
ɭɦɟɧɶɲɟɧɢɸ ɜɟɥɢɱɢɧɵ PI. 
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10 Ɋɚɡɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɨɜ ɞɢɚɝɧɨɫɬɢɤɢ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
10.1 ȼɜɟɞɟɧɢɟ 
 
ȼ ɫɨɜɪɟɦɟɧɧɨɣ ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɟ, ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɱɢɫɥɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɬɪɚɛɨɬɚɜɲɟɝɨ ɫɜɨɣ ɪɟɫɭɪɫ, ɱɬɨ ɬɪɟɛɭɟɬ ɦɨɞɟɪɧɢɡɚɰɢɢ ɢ ɡɚɦɟɧɵ. 
Ɉɫɨɛɟɧɧɨɝɨ ɜɧɢɦɚɧɢɹ ɡɚɫɥɭɠɢɜɚɸɬ ɫɬɚɰɢɨɧɚɪɧɵɟ ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ, 
ɩɨɡɜɨɥɹɸɳɢɟ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɪɚɛɨɬɭ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɜ ɧɟɩɪɟɪɵɜɧɨɦ ɪɟɠɢɦɟ. 
ɑɬɨ ɩɨɡɜɨɥɹɟɬ ɜɵɹɜɥɹɬɶ ɦɧɨɝɢɟ ɞɟɮɟɤɬɵ ɧɚ ɪɚɧɧɢɯ ɫɬɚɞɢɹɯ. Ɉɞɧɚɤɨ ɬɨɥɶɤɨ 
ɫɢɫɬɟɦ ɦɨɧɢɬɨɪɢɧɝɚ ɧɟɞɨɫɬɚɬɨɱɧɨ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, ɪɟɦɨɧɬɧɚɹ ɞɢɚɝɧɨɫɬɢɤɚ 
ɹɜɥɹɟɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɟɞɢɧɫɬɜɟɧɧɵɦ ɫɪɟɞɫɬɜɨɦ ɜɵɹɜɥɟɧɢɹ ɞɟɮɟɤɬɨɜ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ȼɟɞɶ ɜɚɠɧɨ ɨɫɭɳɟɫɬɜɢɬɶ ɩɟɪɟɯɨɞ ɤ ɨɰɟɧɤɟ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɂɚ ɛɨɥɟɟ ɜɚɠɧɵɟ ɡɚɞɚɱɢ ɢ ɨɬɜɟɱɚɸɬ 
ɫɢɫɬɟɦɵ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɢ. 

ɇɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɷɧɟɪɝɨɫɢɫɬɟɦɵ Ɋɨɫɫɢɢ ɤɨɥɢɱɟɫɬɜɨ ɦɚɫɥɹɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ ɫɨɫɬɚɜɥɹɟɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟ ɦɟɧɟɟ 50% ɨɬ ɨɛɳɟɝɨ ɱɢɫɥɚ 
ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ. 

ɇɚ Ƚɗɋ, ɤɨɬɨɪɵɟ ɛɵɥɢ ɩɨɫɬɪɨɟɧɵ ɜ ɋɋɋɊ, ɜ ɤɚɱɟɫɬɜɟ ɝɟɧɟɪɚɬɨɪɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ ɜ ɨɫɧɨɜɧɨɦ ɩɪɢɦɟɧɹɥɢɫɶ ɦɚɫɥɹɧɵɟ ɜɵɤɥɸɱɚɬɟɥɢ ɬɢɩɚ ɆȽȽ, ȼȽɆ, 
ȼɆɉ, ȼɆȽ, ɆȽ ɢ ɞɪ., ɤɨɬɨɪɵɟ ɬɚɤɠɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɚ ɤɚɫɤɚɞɟ ȼɢɥɸɣɫɤɨɣ Ƚɗɋ. 

 
10.2  Ɉɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ 

 
Ʉɨɧɬɪɨɥɶ – ɷɬɨ ɩɪɨɜɟɪɤɚ ɫɨɨɬɜɟɬɫɬɜɢɹ ɩɚɪɚɦɟɬɪɚ ɭɫɬɚɧɨɜɥɟɧɧɵɦ 

ɧɨɪɦɚɬɢɜɧɵɦ ɡɧɚɱɟɧɢɹɦ;  
Ɇɨɧɢɬɨɪɢɧɝ – ɷɬɨ ɞɥɢɬɟɥɶɧɵɣ ɩɪɨɰɟɫɫ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɨɛɴɟɤɬɨɦ, ɤɨɬɨɪɵɣ 

ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɩɟɪɢɨɞɢɱɟɫɤɨɟ ɫɧɹɬɢɟ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɢɯ 
ɪɟɝɢɫɬɪɚɰɢɸ, ɯɪɚɧɟɧɢɟ ɢ ɚɧɚɥɢɡ. Ʉɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ ɜɫɟɝɞɚ ɪɚɫɬɹɧɭɬ ɜɨ 
ɜɪɟɦɟɧɢ ɢ ɩɨɡɜɨɥɹɟɬ ɢɡɭɱɢɬɶ ɫɜɨɣɫɬɜɚ ɨɛɴɟɤɬɚ ɜ ɩɪɨɰɟɫɫɟ ɟɝɨ ɪɚɛɨɬɵ, ɩɨɧɹɬɶ 
ɧɚɩɪɚɜɥɟɧɢɹ ɟɝɨ ɪɚɡɜɢɬɢɹ, ɜɵɹɜɢɬɶ ɫɤɪɵɬɵɟ ɩɪɨɛɥɟɦɵ ɢ ɬ.ɞ. Ⱦɢɚɝɧɨɫɬɢɤɚ – ɷɬɨ 
ɚɧɚɥɢɡ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ ɢɥɢ ɤɨɦɩɥɟɤɫɨɜ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ 
ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɢɪɨɞɵ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɢɥɢ ɨɬɤɚɡɚ (ɜɢɞɚ, ɦɟɫɬɚ, ɫɬɟɩɟɧɢ 
ɪɚɡɜɢɬɢɹ).  

Ɍɟɯɧɢɱɟɫɤɚɹ ɞɢɚɝɧɨɫɬɢɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ – ɷɬɨ ɫɢɫɬɟɦɚ ɦɟɬɨɞɨɜ ɢ ɫɪɟɞɫɬɜ, 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɛɟɡ ɟɟ 
ɪɚɡɛɨɪɤɢ. ɋ ɩɨɦɨɳɶɸ ɬɟɯɧɢɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɢ ɨɩɪɟɞɟɥɹɸɬ ɫɨɫɬɨɹɧɢɟ 
ɨɬɞɟɥɶɧɵɯ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ, ɜɵɩɨɥɧɹɸɬ ɩɨɢɫɤ ɞɟɮɟɤɬɨɜ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɵɯ 
ɩɪɨɢɡɨɲɥɚ ɚɜɚɪɢɣɧɚɹ ɨɫɬɚɧɨɜɤɚ ɢɥɢ ɩɟɪɟɯɨɞ ɧɚ ɧɟɧɨɪɦɚɥɶɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 
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10.3 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɦɨɧɢɬɨɪɢɧɝɭ ɢ ɞɢɚɝɧɨɫɬɢɤɟ ɜɵɤɥɸɱɚɬɟɥɟɣ 
 
ɋɢɫɬɟɦɚ ɦɨɧɢɬɨɪɢɧɝɚ, ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ ɫɨɛɨɣ ɫɢɫɬɟɦɭ ɩɪɨɜɨɞɢɦɵɯ 

ɪɟɝɭɥɹɪɧɨ ɧɚɛɥɸɞɟɧɢɣ ɢ ɤɨɧɬɪɨɥɹ ɩɚɪɚɦɟɬɪɨɜ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ 
ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɪɚɛɨɬɟ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɞɨɥɠɧɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ ɧɚ 
ɤɚɠɞɨɣ Ƚɗɋ. 

ɋɢɫɬɟɦɭ ɦɨɧɢɬɨɪɢɧɝɚ ɪɟɚɥɢɡɭɸɬ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɪɟɞɫɬɜ ȺɋɍɌɉ, 
ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɥɨɤɚɥɶɧɨɣ ɚɜɬɨɦɚɬɢɤɢ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɢ 
ɭɩɪɚɜɥɟɧɢɹ. 

Ɉɛɹɡɚɬɟɥɶɧɵɟ ɮɨɪɦɵ ɤɨɧɬɪɨɥɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ:  
1. ɉɨɫɬɨɹɧɧɵɣ ɤɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɪɚɛɨɬɚɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
2. ɉɟɪɢɨɞɢɱɟɫɤɢɟ ɨɫɦɨɬɪɵ ɜɵɜɟɞɟɧɧɨɝɨ ɢɡ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
3. Ɋɟɝɭɥɹɪɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
4. Ɍɟɯɧɢɱɟɫɤɢɟ ɨɛɫɥɟɞɨɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Ɉɫɧɨɜɨɣ ɦɨɧɢɬɨɪɢɧɝɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɪɟɝɭɥɹɪɧɵɟ ɤɨɦɩɥɟɤɫɧɵɟ 

ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɢ ɜɢɡɭɚɥɶɧɵɟ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɦɢ 
ɩɨɤɚɡɚɬɟɥɹɦɢ ɢɯ ɫɨɫɬɨɹɧɢɹ ɜ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ȼɢɞɵ ɢ ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɪɟɦɨɧɬɨɜ. 
1. Ɋɟɦɨɧɬ ɦɚɥɨɦɚɫɥɹɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɩɨɞɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɬɟɤɭɳɢɣ, 

ɤɚɩɢɬɚɥɶɧɵɣ ɢ ɧɟɩɥɚɧɨɜɵɣ. 
2. Ɍɟɤɭɳɢɟ ɪɟɦɨɧɬɵ Ɇȼ ɩɪɨɢɡɜɨɞɹɬɫɹ ɜ ɫɪɨɤɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ 

ɝɥɚɜɧɵɦ ɢɧɠɟɧɟɪɨɦ ɩɪɟɞɩɪɢɹɬɢɹ, ɧɨ ɧɟ ɪɟɠɟ 1 ɪɚɡɚ ɜ 2 ɝɨɞɚ. 
3. ɇɟɩɥɚɧɨɜɵɟ ɪɟɦɨɧɬɵ Ɇȼ ɩɪɨɢɡɜɨɞɹɬɫɹ ɩɟɪɜɵɣ ɜ ɫɪɨɤɢ, 

ɨɝɨɜɨɪɟɧɧɵɟ ɡɚɜɨɞɨɦ ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ 1 ɪɚɡ ɜ 6 ɥɟɬ. 
4. ɇɟɩɥɚɧɨɜɵɟ ɪɟɦɨɧɬɵ Ɇȼ ɩɪɨɢɡɜɨɞɹɬɫɹ ɩɨɫɥɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɢɥɢ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɪɟɫɭɪɫɚ, ɩɨ ɨɩɪɟɞɟɥɟɧɧɨɦɭ ɤɨɥɢɱɟɫɬɜɭ 
ɨɩɟɪɚɰɢɣ ɢ ɨɬɤɥɸɱɟɧɢɣ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ. 

 
10.4 Ʉɨɦɦɭɬɚɰɢɨɧɧɵɣ ɪɟɫɭɪɫ ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɠɭɪɧɚɥ ɭɱɟɬɚ 

ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɪɟɫɭɪɫɚ 
 
ɇɚ ɩɪɟɞɩɪɢɹɬɢɢ ɜɟɞɟɬɫɹ ɠɭɪɧɚɥ ɭɱɟɬɚ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɪɟɫɭɪɫɚ 

ɜɵɤɥɸɱɚɬɟɥɟɣ 6 ɤȼ ɢ ɜɵɲɟ, [ɉɪɢɥɨɠɟɧɢɟ ȿ]. 
ɉɨɫɬɨɹɧɧɵɣ ɤɨɧɬɪɨɥɶ ɡɚ ɪɟɫɭɪɫɨɦ ɜɵɤɥɸɱɚɬɟɥɹ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɇɋɗ. 

Ɍɚɤɠɟ ɨɧ ɭɜɟɞɨɦɥɹɟɬ ɦɚɫɬɟɪɚ ɷɥɟɤɬɪɨɰɟɯɚ ɨ ɞɨɫɬɢɠɟɧɢɢ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ 
ɪɟɫɭɪɫɚ, ɬ.ɟ. ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɦ 80-85% ɪɚɫɯɨɞɚ ɪɟɫɭɪɫɚ ɨɬ 
ɞɨɩɭɫɬɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɤɨɦɦɭɬɚɰɢɣ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɧɚɱɚɥɶɧɢɤɚ 
ɷɥɟɤɬɪɨɰɟɯɚ, ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɞɫɬɚɧɰɢɣ 6-220ɤȼ, ɩɪɢ 
ɞɨɫɬɢɠɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɦ ɪɚɫɯɨɞɚ ɪɟɫɭɪɫɚ ɨɬ ɞɨɩɭɫɬɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 
ɤɨɦɦɭɬɚɰɢɣ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ. 

Ⱦɥɹ ɛɨɥɟɟ ɬɨɱɧɨɣ ɞɢɚɝɧɨɫɬɢɤɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɩɪɟɞɥɚɝɚɟɬɫɹ ɜɜɟɫɬɢ ɛɨɥɟɟ 
ɬɨɱɧɵɣ ɪɚɫɱɟɬ ɢɡɧɨɫɚ ɨɛɨɪɭɞɨɜɚɧɢɹ.  
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ɏɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɪɟɫɭɪɫɚ ɜɵɤɥɸɱɚɬɟɥɹ ɹɜɥɹɟɬɫɹ — ɷɬɨ 
ɤɨɥɢɱɟɫɬɜɨ ɨɬɤɥɸɱɟɧɢɣ ɬɨɤɨɜ ɄɁ, ɬɚɤ ɤɚɤ ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɜɵɤɥɸɱɚɬɟɥɟɣ 
ɢɦɟɧɧɨ ɩɪɢ ɨɬɤɥɸɱɟɧɢɹɯ ɩɪɨɢɫɯɨɞɢɬ ɨɫɧɨɜɧɨɣ ɢɡɧɨɫ ɷɥɟɦɟɧɬɨɜ 
ɞɭɝɨɝɚɫɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. Ɉɬɞɟɥɶɧɵɟ ɫɟɪɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ (ȼȼɇ, ȼȼ), 
ɮɭɧɤɰɢɢ ɨɬɤɥɸɱɟɧɢɹ ɢ ɜɤɥɸɱɟɧɢɹ ɭ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɹɸɬɫɹ ɪɚɡɧɵɦɢ 
ɤɨɧɬɚɤɬɧɵɦɢ ɫɢɫɬɟɦɚɦɢ, ɤɨɦɦɭɬɚɰɢɨɧɧɵɣ ɢ ɦɟɯɚɧɢɱɟɫɤɢɣ ɪɟɫɭɪɫ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɤɚɤ ɤɨɥɢɱɟɫɬɜɨɦ ɨɬɤɥɸɱɟɧɢɣ, ɬɚɤ ɢ ɤɨɥɢɱɟɫɬɜɨɦ ɜɤɥɸɱɟɧɢɣ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ-ɢɡɝɨɬɨɜɢɬɟɥɟɣ, ɩɪɢɜɨɞɢɦɵɯ ɜ 
ɩɚɫɩɨɪɬɧɵɯ ɞɚɧɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɢɧɫɬɪɭɤɰɢɹɯ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɪɨɹɬɫɹ 
ɤɪɢɜɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɞɨɩɭɫɬɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɬɤɥɸɱɟɧɢɣ (ɜɤɥɸɱɟɧɢɣ) ɨɬ ɬɨɤɚ. 
ɇɚɩɪɢɦɟɪ, ɧɚ ɪɢɫɭɧɤɟ 10.1 ɩɪɢɜɟɞɟɧɚ ɤɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɞɨɩɭɫɬɢɦɨɝɨ 
ɤɨɥɢɱɟɫɬɜɚ ɨɬɤɥɸɱɟɧɢɣ ɨɬ ɬɨɤɚ ɞɥɹ ɜɵɤɥɸɱɚɬɟɥɟɣ ȼɆɉ-10. 

 

 
 

Ɋɢɫɭɧɨɤ 10.1 Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɞɨɩɭɫɬɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɬɤɥɸɱɟɧɢɣ 
ɨɬ ɬɨɤɚ ɞɥɹ ɜɵɤɥɸɱɚɬɟɥɟɣ ȼɆɉ-10 

 
Ɋɟɝɢɫɬɪɚɰɢɹ ɬɨɤɨɜ ɄɁ, ɨɬɤɥɸɱɚɟɦɵɯ (ɜɤɥɸɱɚɟɦɵɯ) ɜɵɤɥɸɱɚɬɟɥɟɦ, ɦɨɠɟɬ 

ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɫɚɦɨɩɢɲɭɳɢɦɢ ɩɪɢɛɨɪɚɦɢ, ɫɱɟɬɱɢɤɚɦɢ ɄɁ, ɫɩɟɰɢɚɥɶɧɵɦɢ 
ɪɟɝɢɫɬɪɢɪɭɸɳɢɦɢ ɩɪɢɛɨɪɚɦɢ. 

ɂɡɧɨɫ ɞɭɝɨɝɚɫɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɤɥɸɱɚɬɟɥɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ 
(ɜɤɥɸɱɟɧɢɢ) ɬɨɤɨɜ ɄɁ ɡɚɜɢɫɢɬ ɨɬ ɦɧɨɝɢɯ ɮɚɤɬɨɪɨɜ: ɜɢɞɚ ɄɁ, ɧɚɥɢɱɢɹ 
ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɜ ɬɨɤɟ, ɜɪɟɦɟɧɢ ɝɨɪɟɧɢɹ ɞɭɝɢ, ɫɨɫɬɨɹɧɢɹ 
ɞɭɝɨɝɚɫɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢ ɞɪ. ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɵɜɨɞɚ 
ɜɵɤɥɸɱɚɬɟɥɹ ɜ ɪɟɦɨɧɬ ɩɨɫɥɟ ɤɨɦɦɭɬɚɰɢɢ ɬɨɤɨɜ ɄɁ ɜɥɢɹɧɢɟ ɷɬɢɯ ɮɚɤɬɨɪɨɜ 
ɭɫɪɟɞɧɹɟɬɫɹ ɢ ɜɜɨɞɢɬɫɹ ɩɨɧɹɬɢɟ ɪɚɫɯɨɞɚ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɪɟɫɭɪɫɚ. 
ɉɪɢɧɢɦɚɟɬɫɹ, ɱɬɨ ɟɫɥɢ ɩɪɢ ɬɨɤɟ I ɞɨɩɭɫɬɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɬɤɥɸɱɟɧɢɣ 
(ɜɤɥɸɱɟɧɢɣ) ɫɨɫɬɚɜɥɹɟɬ noI(nɜI), ɬɨ ɡɚ ɨɞɧɨ ɨɬɤɥɸɱɟɧɢɟ (ɜɤɥɸɱɟɧɢɟ) ɪɚɫɯɨɞɭɟɬɫɹ 
I/noI(I/nɜI) ɱɚɫɬɶ ɩɨɥɧɨɝɨ ɪɟɫɭɪɫɚ. 

Ɋɚɫɯɨɞ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɪɟɫɭɪɫɚ ɡɚ ɨɞɧɨ ɨɬɤɥɸɱɟɧɢɟ ɬɨɤɚ I ɪɚɜɟɧ 
ɜɟɥɢɱɢɧɟ, ɨɛɪɚɬɧɨɣ ɞɨɩɭɫɬɢɦɨɦɭ ɤɨɥɢɱɟɫɬɜɭ ɨɬɤɥɸɱɟɧɢɣ ɩɪɢ ɞɚɧɧɨɦ ɬɨɤɟ: 
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ˑூߩ  = ଵ௡೚ ಺,.                                                                                            (10.1) 

 

ɝɞɟ ݊௢ ூ- ɞɨɩɭɫɬɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɬɤɥɸɱɟɧɢɣ (ɜɤɥɸɱɟɧɢɣ), 
 
Ɋɚɫɯɨɞ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɪɟɫɭɪɫɚ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɞɥɹ ɤɚɠɞɨɝɨ ɩɨɥɸɫɚ 

ɜɵɤɥɸɱɚɬɟɥɹ. ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɜɵɜɨɞɚ ɜɵɤɥɸɱɚɬɟɥɹ ɜ ɪɟɦɨɧɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɩɨɥɸɫɭ ɫ ɧɚɢɛɨɥɶɲɢɦ ɪɚɫɯɨɞɨɦ ɪɟɫɭɪɫɚ. 

Ʉɪɢɬɟɪɢɣ ɜɵɜɨɞɚ ɜ ɪɟɦɨɧɬ 
 ∑ ଵ௡˅಺> 1 - 

ଵ௡˅.ˏˋː.                                                                                 (10.2) 

 
10.5 Ɋɚɫɱɟɬ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɪɟɫɭɪɫɨɜ  
 
ɉɪɨɜɟɞɟɦ ɪɚɫɱɟɬ ɧɚ ɩɪɢɦɟɪɟ ɫ ɝɟɧɟɪɚɬɨɪɧɵɦ ɜɵɤɥɸɱɚɬɟɥɟɦ ȼɆɉ-10, 

ɤɨɬɨɪɚɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚ ɤɚɫɤɚɞɟ ȼɢɥɸɣɫɤɢɯ Ƚɗɋ. 
ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɜɵɤɥɸɱɚɬɟɥɹ ȼɆɉ-10 ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɨɤɟ 10.2: 
 

 
 

Ɋɢɫɭɧɨɤ 10.2. ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɜɵɤɥɸɱɚɬɟɥɟɣ 
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ɉɨ ɤɪɢɜɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɞɨɩɭɫɬɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɬɤɥɸɱɟɧɢɣ ȼɆɉ-10, 
ɛɵɥɚ ɩɨɥɭɱɟɧɚ ɮɭɧɤɰɢɹ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɦɨɠɧɨ ɜɵɜɟɫɬɢ ɩɨɥɢɧɨɦɢɧɚɥɶɧɭɸ 
ɡɚɜɢɫɢɦɨɫɬɶ ɤɨɥɢɱɟɫɬɜɚ ɨɬɤɥɸɱɟɧɢɣ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɬɨɤɚ ɨɬɤɥɸɱɟɧɢɣ. 
ɉɨɞɫɬɚɜɥɹɹ ɜɦɟɫɬɨ ɯ ɡɧɚɱɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɬɨɤɚ ɨɬɤɥɸɱɟɧɢɹ, ɦɵ ɜɵɱɢɫɥɢɦ 
ɞɨɩɭɫɬɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɬɤɥɸɱɟɧɢɣ(ɰɢɤɥɨɜ) ɨɬɤɥɸɱɟɧɢɹ-ɜɤɥɸɱɟɧɢɹ 
ɜɵɤɥɸɱɚɬɟɥɹ. 

 

 
 

Ɋɢɫɭɧɨɤ10.3. ɉɨɥɢɧɨɦɢɚɥɶɧɚɹ ɤɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɞɨɩɭɫɬɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 
ɨɬɤɥɸɱɟɧɢɣ ɨɬ ɬɨɤɚ ɞɥɹ ɜɵɤɥɸɱɚɬɟɥɟɣ ȼɆɉ-10 

 
y(x)= 0,00001x6 - 0,00075x5 + 0,03376x4 - 0,76205x3 + 9,08521x2 - 56,83881x 

+ 182,57766 
 
Ɋɚɫɯɨɞ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɪɟɫɭɪɫɚ ɩɪɢ ɞɚɧɧɨɦ ɬɨɤɟ ɨɩɪɟɞɟɥɢɦ ɢɡ ɮɨɪɦɭɥɵ 

10.1, ɩɭɬɟɦ ɭɦɧɨɠɟɧɢɹ ɧɚ 100. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 10.1. 

0

20

40

60

80

100

120

140

160

180

0 5 10 15 20 25 30 35

Ʉɨ
ɥɢ

ɱɟ
ɫɬ

ɜɨ
 ɞ

ɨɩ
ɭɫ

ɬɢ
ɦɵ

ɯ 
ɩɟ

ɪɟ
ɤɥ

ɸ
ɱɟ

ɧɢ
ɣ

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɨɬɤɥɸɱɟɧɢɹ, ɤȺ



 
 

Ɍɚɛɥɢɰɚ 10.1- Ɋɚɫɯɨɞ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɪɟɫɭɪɫɚ ɜɵɤɥɸɱɚɬɟɥɹ 
Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɬɨɤ 
ɨɬɤɥɸɱɟɧɢɹ, 
ɤȺ 

Ⱦɨɩɭɫɬɢɦɨɟ 
ɤɨɥɢɱɟɫɬɜɨ 
ɰɢɤɥɨɜ Ɉ-ȼ 

Ɋɚɫɯɨɞ 
ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ 
ɪɟɫɭɪɫɚ ɩɪɢ 
ɞɚɧɧɨɦ ɬɨɤɟ, % 

0,5 156 0,64 
1 134 0,75 

1,6 112 0,89 
5 49 2,04 
10 30 3,33 
15 17 5,88 
20 7 14,29 
25 6 16,67 
30 5 20 

 
ɉɪɟɞɥɚɝɚɟɬɫɹ ɜɧɟɞɪɢɬɶ ɜ ɠɭɪɧɚɥ ɭɱɟɬɚ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɪɟɫɭɪɫɚ 

ɜɵɤɥɸɱɚɬɟɥɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɬɨɥɛɰɵ, ɜ ɩɨɫɥɟɞɧɟɣ ɬɚɛɥɢɰɟ ɩɪɟɞɫɬɚɜɥɟɧ 
[ɩɪɢɥɨɠɟɧɢɟ ȿ, ɬɚɛɥɢɰɚ ȿ 1], ɡɞɟɫɶ ɜɜɟɞɟɬɫɹ ɭɱɟɬ ɪɚɫɯɨɞ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ 
ɪɟɫɭɪɫɚ ɜɵɤɥɸɱɚɬɟɥɹ, ɫ ɭɱɟɬɨɦ ɧɨɪɦɚɥɶɧɵɯ ɩɟɪɟɤɥɸɱɟɧɢɣ.  

ɂɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɩɨɥɭɱɟɧɧɨɣ ɫ ɩɨɦɨɳɶɸ ɩɨɥɢɧɨɦɚ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ 
ɜɵɜɨɞ, ɱɬɨ ɜɜɟɞɟɧɢɟ ɧɨɪɦɚɥɶɧɵɯ ɩɟɪɟɤɥɸɱɟɧɢɣ ɜ ɨɩɟɪɚɬɢɜɧɵɣ ɠɭɪɧɚɥ, 
ɩɨɡɜɨɥɢɬ ɪɚɫɲɢɪɢɬɶ ɞɢɚɩɚɡɨɧ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɜɵɤɥɸɱɚɬɟɥɹɦɢ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ 
ɧɚɞɟɠɧɨɫɬɢ ɜɵɤɥɸɱɚɬɟɥɹ. Ɍɚɤɠɟ ɛɨɥɟɟ ɬɨɱɧɵɟ ɫɜɟɞɟɧɢɹ ɩɨɡɜɨɥɹɬ ɜɵɹɜɢɬɶ ɢɡɧɨɫ 
ɪɚɧɶɲɟ ɜɪɟɦɟɧɢ ɢ ɷɬɨ ɩɨɡɜɨɥɢɬ ɫɨɯɪɚɧɢɬɶ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɧɚɞɟɠɧɨɫɬɶ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ. 

ɉɪɟɞɥɚɝɚɸ ɜɧɟɫɬɢ ɜ ɫɬɚɧɞɚɪɬ ɩɨ ɜɜɟɞɟɧɢɸ ɞɚɧɧɵɯ ɭɱɟɬɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɞɚɧɧɵɦɢ ɪɚɫɱɟɬɚɦɢ. 

ɏɨɬɶ ɢ ɞɚɧɧɵɣ ɪɚɫɱɟɬ ɛɵɥ ɫɞɟɥɚɧ ɧɚ ɩɪɢɦɟɪɟ ɜɵɤɥɸɱɚɬɟɥɹ ȼɆɉ-10 ɢ 
ɞɚɧɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɦɨɠɧɨ ɨɛɫɥɭɠɢɜɚɬɶ ɫɨɛɫɬɜɟɧɧɵɦ ɩɟɪɫɨɧɚɥɨɦ Ƚɗɋ. Ⱥ 
ɜɚɤɭɭɦɧɵɟ ɜɵɤɥɸɱɚɬɟɥɢ ɧɟ ɦɨɝɭɬ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɨɛɫɥɭɠɢɜɚɬɶɫɹ ɩɟɪɫɨɧɚɥɨɦ 
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ɧɚɞɟɠɧɨɫɬɶ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 

Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 

Ɍɚɛɥɢɰɚ Ⱥ.1 – ɂɫɯɨɞɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ 
№ 

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

Qɫɪ. 
ɝɨɞ 

1 1930 27 26 26 31 1830 1634 1900 500 500 300 59 40 573 

2 1931 27 15 27 44 1881 1911 1248 267 312 280 118 18 512 

3 1932 8 15 15 29 1603 1167 1550 383 235 317 65 51 453 

4 1933 19 18 21 23 1767 1601 1367 150 283 125 100 14 457 

5 1934 10 14 21 49 1970 2032 2332 613 635 485 69 29 688 

6 1935 10 14 13 17 1633 1903 1917 433 501 311 63 16 569 
7 1936 9 8 17 22 1903 1897 1270 250 473 235 68 8 513 
8 1937 11 15 14 66 1974 2303 2267 568 533 435 139 18 695 
9 1938 11 11 15 18 2523 2600 1647 383 233 132 92 11 640 

10 1939 10 10 14 14 2047 1735 1973 531 383 517 108 7 612 

11 1940 10 8 13 18 1947 2105 1952 151 467 202 55 10 578 

12 1941 13 14 15 18 1830 2257 1633 502 427 145 67 56 581 

13 1942 4 6 7 15 1316 1567 883 352 267 274 83 5 398 

14 1943 7 10 15 18 2667 2657 1233 616 136 119 62 47 632 

15 1944 7 10 10 15 1108 1800 1583 423 325 373 86 12 479 

16 1945 9 11 13 17 1917 2133 1733 602 637 586 200 78 661 

17 1946 5 5 9 13 2167 2113 1367 116 67 48 25 9 495 

18 1947 10 11 13 23 1700 2020 1433 417 465 317 83 9 542 

19 1948 7 7 10 16 1917 1177 1650 523 447 519 73 53 533 

20 1949 5 5 10 15 2100 2380 1000 283 183 102 72 53 517 

21 1950 8 10 15 16 1533 1700 833 408 417 367 63 45 451 

22 1951 12 11 19 25 1400 1322 1270 271 223 236 76 11 406 

23 1952 8 7 11 17 1067 2867 2367 357 150 72 70 23 585 

24 1953 14 7 6 7 1717 3733 833 367 533 335 56 43 638 

25 1954 7 10 10 15 1367 1433 950 225 342 276 107 14 396 

26 1955 7 7 6 131 2400 3500 767 567 833 210 171 35 720 

27 1956 3 7 9 12 2800 2967 1417 205 102 45 32 25 635 

28 1957 10 8 17 11 2196 1600 572 183 280 155 25 7 422 

29 1958 4 6 11 13 1050 2213 1013 450 439 287 73 8 464 

30 1959 5 5 10 12 1230 1683 1237 411 320 115 51 10 424 

31 1960 6 8 8 18 2300 2533 1467 340 173 112 107 30 592 

32 1961 15 9 7 30 1467 1340 1483 417 450 433 47 39 478 

33 1962 6 10 10 9 1967 2303 1330 462 558 258 133 11 588 

34 1963 6 11 11 62 1400 2633 1317 573 527 334 72 6 579 

35 1964 5 7 8 13 2633 2567 1433 501 407 276 118 7 665 

36 1965 3 3 9 20 1633 2167 1017 167 317 243 15 12 467 

 



138 
 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 
№ 

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

Qɫɪ. 
ɝɨɞ 

37 1966 5 10 8 18 1173 2300 1650 507 473 418 82 72 560 

38 1967 9 8 12 14 1433 1567 1603 470 400 369 73 15 498 

39 1968 6 6 5 30 1733 3600 900 267 200 35 30 3 568 

40 1969 4 4 8 11 1332 1967 1545 300 493 515 41 41 565 

41 1970 17 13 13 28 2733 2933 1417 321 608 168 74 55 698 

42 1971 6 8 12 19 2317 3067 800 246 365 278 44 40 600 

43 1972 13 9 18 53 2033 1937 650 219 333 368 75 18 477 

44 1973 5 10 10 12 1233 3033 1483 117 159 78 42 37 518 

45 1974 7 7 11 11 2544 2733 906 180 200 190 72 60 577 

46 1975 9 11 11 42 1500 1900 1533 417 523 500 38 35 543 

47 1976 12 7 13 14 1767 3167 1300 150 353 259 30 16 591 

48 1977 7 7 7 11 2350 2103 830 128 58 57 33 4 466 

49 1978 12 12 13 30 2600 2400 667 169 509 373 34 14 569 

50 1979 5 8 8 19 2067 2300 817 223 351 172 51 5 502 

ɋɪ.ɦɧɨɝɨɥɟɬ. 9 10 12 24 1856 2211 1347 354 372 267 72 26 547 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 
 

Ɍɚɛɥɢɰɚ Ȼ.1 – ɋɪɟɞɧɟɝɨɞɨɜɵɟ ɪɚɫɯɨɞɵ 
m P,% Qɝɨɞ, ɦ3/ɫ Ƚɨɞɵ Qɩɨɥɨɜ, ɦ3/ɫ Ƚɨɞɵ Qɦɟɠɟɧ, ɦ3/ɫ Ƚɨɞɵ 

1 2 720 1955 2395 1945 239 1945 
2 4 698 1970 2361 1955 219 1955 
3 6 695 1937 2257 1934 214 1934 
4 8 688 1934 2222 1937 200 1937 

5 10 665 1964 2211 1948 184 1948 

6 12 661 1945 2186 1963 178 1963 

7 14 640 1938 2181 1966 177 1966 

8 16 638 1953 2111 1939 177 1939 

9 18 635 1956 2100 1975 176 1975 

10 20 632 1943 2100 1930 168 1930 

11 22 612 1939 2094 1962 162 1962 

12 24 600 1971 2078 1961 161 1961 

13 25 592 1960 2078 1969 157 1969 

14 27 591 1976 2061 1935 153 1935 

15 29 588 1962 2061 1967 152 1967 

16 31 585 1952 2001 1953 152 1953 

17 33 581 1941 1928 1950 150 1950 

18 35 579 1963 1918 1947 150 1947 

19 37 578 1940 1916 1964 149 1964 

20 39 577 1974 1907 1970 144 1970 

21 41 573 1930 1889 1958 143 1958 

22 43 569 1935 1882 1944 140 1944 

23 45 569 1978 1867 1941 140 1941 

24 47 568 1968 1827 1978 130 1978 

25 49 565 1969 1818 1932 124 1932 

26 51 560 1966 1789 1972 123 1972 

27 53 543 1975 1788 1931 123 1931 

28 55 542 1947 1783 1936 121 1936 

29 57 533 1948 1761 1943 114 1943 

30 59 518 1973 1728 1971 113 1971 

31 61 517 1949 1718 1942 113 1942 

32 63 513 1936 1708 1954 112 1954 

33 65 512 1931 1690 1959 104 1959 

34 67 502 1979 1680 1940 104 1940 

35 69 498 1967 1644 1938 101 1938 

36 71 495 1946 1606 1951 98 1951 

37 73 479 1944 1581 1976 95 1976 

38 75 478 1961 1578 1979 94 1979 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

Ɍɚɛɥɢɰɚ Ȼ.1 – ɋɪɟɞɧɟɝɨɞɨɜɵɟ ɪɚɫɯɨɞɵ 
m P,% Qɝɨɞ, ɦ3/ɫ Ƚɨɞɵ Qɩɨɥɨɜ, ɦ3/ɫ Ƚɨɞɵ Qɦɟɠɟɧ, ɦ3/ɫ Ƚɨɞɵ 

9 76 477 1972 1540 1960 89 1960 

40 78 467 1965 1534 1965 88 1965 

41 80 466 1977 1497 1933 84 1933 

42 82 464 1958 1456 1974 82 1974 

43 84 457 1933 1440 1949 81 1949 

44 86 453 1932 1430 1952 79 1952 

45 88 451 1950 1425 1957 77 1957 

46 90 424 1959 1383 1968 65 1968 

47 92 422 1957 1355 1973 52 1973 

48 94 406 1951 1331 1956 49 1956 

49 96 398 1942 1255 1977 35 1977 

50 98 396 1954 1250 1946 33 1946 

 
 



 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

Ɍɚɛɥɢɰɚ Ȼ.2 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
Ɇɟɫɹɰɵ Qɩɨɥ Qɜɨɞɯ Qɜɯɤ Qɝɷɫ QɇȻ Vɧɚɱ  dV Vɤɨɧ ZȼȻ (ɧɚɱ) Z ȼȻ (ɤɨɧ) Z ȼȻ (ɫɪ) ZɇȻ Hɝɷɫ Nɝɷɫ Nɝɚɪ 

ɋɟɧɬɹɛɪɶ 320 82 400 398 1095 13,7 0,21 13,5 535,00 534,32 534,66 396,85 136,81 468 ɜɯɤ  
Ɉɤɬɹɛɪɶ 115 45 150 152 1410 13,5 0,12 13,4 534,32 533,93 534,13 395,91 137,22 179 179 
ɇɨɹɛɪɶ 51 442 150 485 1709 13,4 1,14 12,2 533,93 529,90 532,45 397,29 134,16 559 559 
Ⱦɟɤɚɛɪɶ 10 704 150 706 954 12,2 1,82 10,4 529,90 522,16 526,03 397,95 127,08 771 771 
əɧɜɚɪɶ 5 760 150 762 133 10,4 1,97 8,4 522,16 511,43 516,80 398,10 117,70 771 771 

Ɏɟɜɪɚɥɶ 5 603 150 605 450 8,4 1,56 6,9 511,43 500,64 506,04 397,67 107,37 559 559 
Ɇɚɪɬ 10 198 150 205 500 6,9 0,51 6,4 500,64 496,55 498,60 396,17 101,43 179 179 

Ⱥɩɪɟɥɶ 12 125 150 148 500 6,4 0,32 6,0 496,55 493,83 495,19 395,84 98,35 125 ɜɯɤ 
Ɇɚɣ 1230 -834 400 398 500 6,0 -2,16 8,2 493,83 509,98 501,91 396,85 104,06 356 ɜɯɤ 

ɂɸɧɶ 1683 -1281 400 398 500 8,2 -3,32 11,5 509,98 527,13 518,56 396,85 120,71 413 ɜɯɤ 
ɂɸɥɶ 1237 -834 400 398 500 11,5 -2,16 13,7 527,13 534,97 531,05 396,85 133,20 456 ɜɯɤ 

Ⱥɜɝɭɫɬ 411 -9 400 398 544 13,7 -0,02 13,7 534,97 535,00 535,00 396,85 137,15 469 ɜɯɤ 
 



 
 

 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

Ɍɚɛɥɢɰɚ Ȼ.3 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
Ɇɟɫɹɰɵ Qɩɨɥ Qɜɨɞɯ Qɯ.ɫ. Qɜɯɤ Qɝɷɫ QɇȻ Vɧɚɱ  dV Vɤɨɧ ZȼȻ (ɧɚɱ) Z ȼȻ (ɤɨɧ) Z ȼȻ (ɫɪ) ZɇȻ Hɝɷɫ Nɝɷɫ Nɝɚɪ. ɗɝɷɫ 

ɋɟɧɬɹɛɪɶ 463 80,00 0 400 539 541 13,7 0,21 13,5 535,00 534,32 534,66 397,27 136,39 632 ɜɯɤ 455 
Ɉɤɬɹɛɪɶ 234 45,00 0 150 271 273 13,5 0,12 13,4 534,32 533,93 534,13 396,47 136,66 319 179 237 
ɇɨɹɛɪɶ 54 439,00 0 150 485 487 13,4 1,14 12,2 533,93 529,90 531,92 397,29 133,63 557 559 401 
Ⱦɟɤɚɛɪɶ 39 701,00 0 150 732 734 12,2 1,82 10,4 529,90 522,16 526,03 398,02 127,01 800 771 595 
əɧɜɚɪɶ 7 760,00 0 150 764 766 10,4 1,97 8,4 522,16 511,43 516,80 398,11 117,69 773 771 575 

Ɏɟɜɪɚɥɶ 7 602,00 0 150 606 608 8,4 1,56 6,9 511,43 500,64 506,04 397,67 107,37 560 559 376 
Ɇɚɪɬ 12 197,00 0 150 206 208 6,9 0,51 6,4 500,64 496,55 498,60 396,17 101,43 180 179 134 

Ⱥɩɪɟɥɶ 16 125,00 0 150 152 154 6,4 0,32 6,0 496,55 493,83 495,19 395,86 98,33 129 ɜɯɤ 93 
Ɇɚɣ 1345 -832,00 0 400 515 517 6,0 -2,16 8,2 493,83 509,98 501,91 397,21 103,70 459 ɜɯɤ 341 

ɂɸɧɶ 1987 -1280,00 0 400 703 705 8,2 -3,32 11,5 509,98 527,13 518,56 397,68 119,88 725 ɜɯɤ 522 
ɂɸɥɶ 1560 -832,00 0 400 723 725 11,5 -2,16 13,7 527,13 534,97 531,05 397,68 132,37 823 ɜɯɤ 612 

Ⱥɜɝɭɫɬ 528 -5,00 0 400 519 521 13,7 -0,01 13,7 534,97 535,00 534,99 397,22 136,77 610 ɜɯɤ 454 
              Σ   4796 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ 

 
Ɋɢɫɭɧɨɤ Ȼ.1 – ɂɄɇ ɹɧɜɚɪɹ 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

 
 

Ɋɢɫɭɧɨɤ ȼ.1 – Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫ ɨɛɨɡɧɚɱɟɧɧɨɣ ɪɚɛɨɱɟɣ ɡɨɧɨɣ ɞɥɹ ɝɢɞɪɨɬɭɪɛɢɧ ɉɅȾ 140/2550ɝ-ȼ-
45-45

D1=4,25 



 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 
 

 
Ɋɢɫɭɧɨɤ ȼ.2 - ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ – 140/2556ɝ-ȼ-45-46 

 



 
 

ɉɊɂɅɈɀȿɇɂȿ Ƚ 
 

Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ 
 
Ɍɚɛɥɢɰɚ Ƚ.1 − ɍɫɬɚɜɤɢ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 
ɟɞɢɧɢɰɵ 

ɂɦɟɧɨɜɚɧɧɵɟ 
ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ 

 ܩ∆ܫ

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ.ʝ 

Ͳ,ͳͷ ∙  ʜ 0,69 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 

Ͳ,͵ - 

ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ 
ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ 

Ͳ,ͷ ∙  ʜ 2,32 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙ ʝʡʠ ͸ܫ ʜ 6,95 Ⱥܫ ∙  ʜ 27,78 Ⱥܫ

ɁɁȽ 
଴ܷ 

 ଶ ଴ܷீ - 20 ȼݐ ଵ ଴ܷଵீ - 12 ȼݐ

଴ܷଷ 
Ʉɨɷɮɮɢɰɢɟɧ

ɬ ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 
1,3 - 

Ɂɉɇ ܷ > 

2ɫɬ
ɭɩɟɧɶ  ஼ܷʟଶ ͳ,Ͷ ∙ ܷʜ 140 ȼ 

1 
ɫɬɭɩɟɧɶ  ஼ܷʟଵ ͳ,ʹ ∙ ܷʜ 120 ȼ 

Ɂɚɳɢɬɚ 
ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶ
ɧɨɫɬɢ ɨɬ 
ɧɟɫɢɦɦɟɬɪɢɱɧ
ɵɯ ɤ.ɡ. ɢ 
ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ʜ 0,32 Ⱥܫ

ɉɈ ܫଶʞʢʠʙ Ͳ,ͳͷ ∙  ʜ 0,69 Ⱥܫ

ɈɌ
ɋ I ܫଶʠ.ʖ. Ͳ,ʹͷ ∙  ʜ 1,16 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ 
ɤ.ɡ. ɢ 
ɩɟɪɟɝɪɭɡɨɤ 

 ଵܫ

ɋɈ ܫʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 4,95 Ⱥܫ
ɉɈ ܫଵʞʢʠʙ ͳ,ͳ ∙  ʜ 5,09 Ⱥܫ
ɈɌ

ɋ ܫଵʝʡʠ ͳ,ͷ͵ͳ ∙  ʜʝʛ 5,34 Ⱥܫ

ȾɁ ܼ < 

1 ɫɬɭɩɟɧɶ 
ܼூ 0,056 Ͳ,͸ͷ ʝˏ ܼ˔ˏூ Ͳ,ͳͷ ∙ ܼூ 0,1 Ɉɦ 

2 ɫɬɭɩɟɧɶ 
ܼூூ 0,35 4,38 Ɉɦ ܼ˔ˏூூ Ͳ,ͳͷ ∙ ܼூூ 0,66 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ 
ɨɬ ɩɟɪɟɝɪɭɡɤɢ 

 ˓ܫ
ɋɈ ܫ௉ ʠʗʒʜ. ͳ,Ͳ͹ ∙   ʜʝʛ.ʟ 4,75 Ⱥܫ
ɉɈ ܫ௉ ʞʢʠʙ. ͳ,ͳ ∙  ʜʝʛ.ʟ 4,88 Ⱥܫ

Ɉɬɫɟɱɤɚ ܫ௉ ʞʢʠʙ. ʹ,ʹͷ ∙  ʜʝʛ.ʟ 9,99 Ⱥܫ
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ƚ 
 
Ɍɚɛɥɢɰɚ Ƚ.2 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ 
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ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ 

I∆G + + + +   

ɁɁȽ 
U଴ 

     +  

+ + +    + 

+ + +    + U଴ + +     + 

Ɂɉɇ U > 

+ +     + 

     +  

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

Iଶ 

+ +     + 
       

 
+ 

   +    

+     +  

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. 

ɢ ɩɟɪɟɝɪɭɡɨɤ 
Iଵ 

     +  

+ +     + 

  
       
   +    

ȾɁ Z < 

+  
+     +  

   +    

+  
+ +    +  

       

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

I˓ 

    +   

+ +     + 
     +  



 
 

ɉɊɂɅɈɀȿɇɂȿ Ⱦ 

 
ɋɛɨɪ ɧɚɝɪɭɡɨɤ 

 

 
Ɋɢɫɭɧɨɤ Ⱦ.1 – ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ 
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ɉɊɂɅɈɀȿɇɂȿ ȿ 
Ɉɛɪɚɡɟɰ ɡɚɩɨɥɧɟɧɢɹ ɠɭɪɧɚɥɚ ɦɨɧɢɬɨɪɢɧɝɚ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɪɟɫɭɪɫɚ ɜɵɤɥɸɱɚɬɟɥɹ. 

 
Ⱦɢɫɩɟɬɱɟɪɫɤɨɟ ɧɚɢɦɟɧɨɜɚɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ __ȼ-25Т________. Ɍɢɩ/ɦɚɪɤɚ ___ȼȼȻ-220_____. 

(ɭɤɚɡɚɬɶ ɞɢɫɩɟɬɱɟɪɫɤɨɟ ɧɚɢɦɟɧɨɜɚɧɢɟ ɢ ɬɢɩ/ɦɚɪɤɭ ɜɵɤɥɸɱɚɬɟɥɹ) 

Ⱦɨɩɭɫɬɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɬɤɥɸɱɟɧɢɟ ɬɨɤɨɜ ɄɁ ɞɥɹ ɞɚɧɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɬɨɤɟ ɄɁ_30,5___ кȺ _17_ шт. 
(ɭɤɚɡɚɬɶ ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɄɁ ɢ ɞɨɩɭɫɬɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɬɤɥɸɱɟɧɢɣ ɬɨɤɨɜ ɄɁ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɬɨɤɟ ɄɁ) 

Ⱦɨɩɭɫɬɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɬɤɥɸɱɟɧɢɣ ɬɨɤɨɜ ɄɁ ɞɥɹ ɞɚɧɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɭɫɬɚɧɨɜɥɟɧɧɨɟ ɪɚɫɱɟɬɚɦɢ (Nɤɡ ɞɨɩ) 26 шт. ɩɪɢ Iɤɡ 
ɫɲ=1,9кȺ. 

(ɭɤɚɡɚɬɶ ɞɨɩɭɫɬɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɬɤɥɸɱɟɧɢɣ ɬɨɤɨɜ ɄɁ) 

ɋɨɨɛɳɟɧɢɟ ɩɪɢNкз=21шт. (80%) 

№ ɩ/ɩ Ⱦɚɬɚ ȼɪɟɦɹ 
Ɋɚɛɨɬɚ 
ɊɁȺ 

Ɋɚɛɨɬɚ 
Ⱥɉȼ, 
Ɋɉȼ 

ɐɢɤɥ (Ɉ; 
ȼ; Ɉ-ȼ; ȼ-
Ɉ; Ɉ-ȼ-Ɉ; 
Ɉ-ȼ-Ɉ-ȼ-
Ɉ) 

Ʉɨɥ-ɜɨ 
ɨɬɤɥɸɱɟɧɢɣ ɤɡ-Nɤɡ (Ɉ-
1ɲɬ.; ȼ-0ɲɬ; Ɉ-ȼ-1ɲɬ; 
ȼ-Ɉ-1ɲɬ;Ɉ-ȼ-Ɉ-2ɲɬ; 
Ɉ-ȼ-Ɉ-ȼ-2ɲɬ; Ɉ-ȼ-Ɉ-
ȼ-Ɉ-3ɲɬ), ɲɬ. 

Ɋɚɫɯɨɞ 
ɪɟɫɭɪɫɚ ɨɬ 
ɞɨɩɭɫɬɢɦɨɝɨ 
(Nɤɡ=Nɤɡ 
ɧɚɪɚɫɬ∙100/Nɤɡ 
ɞɨɩ), % 

Ⱦɨɥɠɧɨɫɬɶ Ɏ.ɂ.Ɉ. ɉɨɞɩɢɫɶ 

ȼ 
ɰɢɤɥɟ 

ɋ 
ɧɚɪɚɫɬɚɧɢɟɦ 

1 2 3 4 5 6 7 8 9 10 11 12 
1 11.02.2004 10:25 1ɫɬ ȾɁ ɍɫɩ 1ɤɪ Ɉ-ȼ 1 1 3,8 ɇɋɗ  ɩɨɞɩɢɫɶ 

2 11.02.2004 10:42 ɆɌɈ 
ɇɟ ɭɫɩ 
2ɤɪ 

Ɉ-ȼ-Ɉ-ȼ-
Ɉ 

3 4 15,4 
ɇɋɗ  ɩɨɞɩɢɫɶ 

3 17.04.2004 14:15 2ɫɬ ȾɁ ɍɫɩ 1 ɤɪ Ɉ-ȼ 1 5 19,2 ɇɋɗ  ɩɨɞɩɢɫɶ 

4 24.04.2004 11:17 3ɫɬ ȾɁ 
ɇɟ ɭɫɩ 
1ɤɪ 

Ɉ-
ȼ-Ɉ 

2 7 26,9 
ɇɋɗ  ɩɨɞɩɢɫɶ 

5 09.06.2004 7:21 2ɫɬ ȾɁ ɍɫɩ 2ɤɪ 
Ɉ-

ȼ-Ɉ-ȼ 
2 9 34,6 

ɇɋɋ  ɩɨɞɩɢɫɶ 

6 19.06.2004 9:05 2ɫɬ ȾɁ 
ɇɟ ɭɫɩ 
2ɤɪ 

Ɉ-ȼ-Ɉ-ȼ-
Ɉ 

3 1 46,2 
ɇɋɗ  ɩɨɞɩɢɫɶ 
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№ ɩ/ɩ Ⱦɚɬɚ ȼɪɟɦɹ 
Ɋɚɛɨɬɚ 
ɊɁȺ 

Ɋɚɛɨɬɚ 
Ⱥɉȼ, 
Ɋɉȼ 

ɐɢɤɥ (Ɉ; 
ȼ; Ɉ-ȼ; ȼ-
Ɉ; Ɉ-ȼ-Ɉ; 
Ɉ-ȼ-Ɉ-ȼ-
Ɉ) 

Ʉɨɥ-ɜɨ 
ɨɬɤɥɸɱɟɧɢɣ ɤɡ-Nɤɡ (Ɉ-
1ɲɬ.; ȼ-0ɲɬ; Ɉ-ȼ-1ɲɬ; 
ȼ-Ɉ-1ɲɬ;Ɉ-ȼ-Ɉ-2ɲɬ; 
Ɉ-ȼ-Ɉ-ȼ-2ɲɬ; Ɉ-ȼ-Ɉ-
ȼ-Ɉ-3ɲɬ), ɲɬ. 

Ɋɚɫɯɨɞ 
ɪɟɫɭɪɫɚ ɨɬ 
ɞɨɩɭɫɬɢɦɨɝɨ 
(Nɤɡ=Nɤɡ 
ɧɚɪɚɫɬ∙100/Nɤɡ 
ɞɨɩ), % 

Ⱦɨɥɠɧɨɫɬɶ Ɏ.ɂ.Ɉ. ɉɨɞɩɢɫɶ 

ȼ 
ɰɢɤɥɟ 

ɋ 
ɧɚɪɚɫɬɚɧɢɟɦ 

1 2 3 4 5 6 7 8 9 10 11 12 
13 22.07.2004 12:12 1ɫɬ. ȾɁ ɍɫɩ 1ɤɪ Ɉ-ȼ 1 19 73,1 ɇɋɋ 

 
ɩɨɞɩɢɫɶ 

14 25.07.2004 14:40 ɆɌɈ 
ɇɟ ɭɫɩ 
1ɤɪ 

Ɉ-ȼ-Ɉ 2 21 80,8 
ɇɋɗ  ɩɨɞɩɢɫɶ 

 25.07.2004 16:05 
ȼɵɤɥɸɱɚɬɟɥɶ ɨɬɪɚɛɨɬɚɥ 80,8% ɪɟɫɭɪɫɚ ɩɨ ɰɢɤɥɚɦ ɄɁ. ɋɨɨɛщɟɧɨ 

ɦɚɫɬɟɪɭ ɭɱɚɫɬɤɚ  Ɏ.ɂ.Ɉ. 13. Ƚɚɦɟɡɚ Ɋ.Ⱥ. 
ɇɋɗ  ɩɨɞɩɢɫɶ 

15 14.08.2004 15:22 1ɫɬ ȾɁ 
ɇɟ ɭɫɩ 
2ɤɪ 

Ɉ-ȼ-Ɉ-ȼ-
Ɉ 

3 24 92,3 
  ɩɨɞɩɢɫɶ 

16 07.09.2004 12:44 2ɫɬ ȾɁ 
ɇɟ ɭɫɩ 
1ɤɪ 

Ɉ-ȼ-Ɉ 2 26 100,0 
  ɩɨɞɩɢɫɶ 

 
07.09.2004 15:25 

ȼɵɤɥɸɱɚɬɟɥɶ ɨɬɪɚɛɨɬɚɥ 100% ɪɟɫɭɪɫɚ ɩɨ ɰɢɤɥɚɦ ɄɁ. ɋɨɨɛщɟɧɨ 
ɧɚɱɚɥɶɧɢɤɭ ɷɥɟɤɬɪɨɰɟɯɚ (Ɏ.ɂ.Ɉ.) ɉɨɥɨɜɢɧɚ Ⱥ.ɉ. 

  ɩɨɞɩɢɫɶ 

 

10.09.2004 

  

ȼɵɩɨɥɧɟɧ ɤɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɜɵɤɥɸɱɚɬɟɥɹ. Ɋɟɫɭɪɫ ɜɨɫɫɬɚɧɨɜɥɟɧ. 
ɇɚɱɚɬɶ ɧɨɜɵɣ ɨɬɫɱɟɬ ɪɟɫɭɪɫɚ. ɇɚɱɚɥɶɧɢɤ ɗЦ  ɉɨɥɨɜɢɧɚ Ⱥ.ɉ. ɉɈȾɉɂɋɖ. 
(ɎɂɈ, ɞɨɥɠɧɨɫɬɶ ɢ ɩɨɞɩɢɫɶ ɢɫɩɨɥɧɢɬɟɥɹ ɢɥɢ ɦɚɫɬɟɪɚ).  ɇɋɗ – ɍɬɤɢɧ ɇ.ɋ. 
ɉɈȾɉɂɋɖ ( ɩɨɞɩɢɫɶ, ɎɂɈ ɢ ɩɨɞɩɢɫɢ ɩɨɫɥɟɞɭɸщɢɯ ɇɋɗ).  

   

1 22.10.2004 11:43 2ɫɬ ȾɁ 
ɇɟ ɭɫɩ 
2ɤɪ 

Ɉ-ȼ-Ɉ-ȼ-
Ɉ 

3 3 11,5 
  ɩɨɞɩɢɫɶ 

            



 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȿ 
 
Ɍɚɛɥɢɰɚ ȿ.1- Ɉɛɪɚɡɟɰ ɡɚɩɨɥɧɟɧɢɹ ɠɭɪɧɚɥɚ ɦɨɧɢɬɨɪɢɧɝɚ ɡɚ ɤɨɦɦɭɬɚɰɢɨɧɧɵɦ ɪɟɫɭɪɫɨɦ ɜɵɤɥɸɱɚɬɟɥɹ 

№ 
ɩ/ɩ 

Ⱦɚɬɚ ȼɪɟɦɹ 
Ɋɚɛɨɬɚ 
ɊɁȺ 

Ɋɚɛɨɬɚ 
Ⱥɉȼ, 
Ɋɉȼ 

ɐɢɤɥ 
(Ɉ; ȼ; 
Ɉ-ȼ; 
ȼ-Ɉ; 
Ɉ-ȼ-
Ɉ; Ɉ-
ȼ-Ɉ-
ȼ-Ɉ) 

Ʉɨɥ-ɜɨ ɨɬɤɥɸɱɟɧɢɣ ɤɡ-
Nɤɡ (Ɉ-1ɲɬ.; ȼ-0ɲɬ; 
Ɉ-ȼ-1ɲɬ; ȼ-Ɉ-1ɲɬ;Ɉ-
ȼ-Ɉ-2ɲɬ; Ɉ-ȼ-Ɉ-ȼ-
2ɲɬ; Ɉ-ȼ-Ɉ-ȼ-Ɉ-3ɲɬ), 
ɲɬ. 

Ɍɨɤ ɄɁ, ɤȺ. Ʉɨɥɢɱɟɫɬɜɨ 
ɩɥɚɧɨɜɵɯ 
ɩɟɪɟɤɥɸɱɟɧɢ
ɣ 

Ɋɚɫɯɨɞ ɪɟɫɭɪɫɚ 
ɨɬ ɞɨɩɭɫɬɢɦɨɝɨ 
(Ni=Ni 
ɧɚɪɚɫɬ∙100/Ni 
ɞɨɩ), % 

Ⱦɨɥɠɧɨɫɬɶ Ɏ.ɂ.Ɉ. ɉɨɞɩɢɫɶ 

ȼ 
ɰɢɤɥɟ 

ɋ 
ɧɚɪɚɫɬɚɧɢ
ɟɦ 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 
1 ɍɱɟɬ ɧɨɪɦɚɥɶɧɵɯ ɩɟɪɟɤɥɸɱɟɧɢɣ 1 0,64   ɩɨɞɩɢɫɶ 

2 11.02.2004 
1

0:25 
1ɫɬ ȾɁ 

ɍɫɩ 
1ɤɪ 

Ɉ-ȼ 1 1 
10  

4,44 
ɇɋɗ  ɩɨɞɩɢɫɶ 

3 ɍɱɟɬ ɧɨɪɦɚɥɶɧɵɯ ɩɟɪɟɤɥɸɱɟɧɢɣ 5 12,08    

4 11.02.2004 10:42 ɆɌɈ 
ɇɟ ɭɫɩ 
2ɤɪ 

Ɉ-ȼ-
Ɉ-ȼ-
Ɉ 

3 4 
10  

15,95 
ɇɋɗ 

 
ɩɨɞɩɢɫɶ 

5 ɍɱɟɬ ɧɨɪɦɚɥɶɧɵɯ ɩɟɪɟɤɥɸɱɟɧɢɣ 10 38,98   ɩɨɞɩɢɫɶ 

4 17.04.2004 14:15 2ɫɬ ȾɁ 
ɍɫɩ 1 
ɤɪ 

Ɉ-ȼ 1 5 
10  

42,79 
ɇɋɗ  ɩɨɞɩɢɫɶ 

5 ɍɱɟɬ ɧɨɪɦɚɥɶɧɵɯ ɩɟɪɟɤɥɸɱɟɧɢɣ 6 46,63    

6 24.04.2004 11:17 3ɫɬ ȾɁ 
ɇɟ ɭɫɩ 
1ɤɪ 

Ɉ-ȼ-
Ɉ 

2 7 
10  

50,47 
ɇɋɗ  ɩɨɞɩɢɫɶ 

7 ɍɱɟɬ ɧɨɪɦɚɥɶɧɵɯ ɩɟɪɟɤɥɸɱɟɧɢɣ 3 52,39   ɩɨɞɩɢɫɶ 

8 09.06.2004 7:21 2ɫɬ ȾɁ 
ɍɫɩ 
2ɤɪ 

Ɉ-ȼ-
Ɉ-ȼ 

2 9 
5  

54,96 
ɇɋɋ  ɩɨɞɩɢɫɶ 

ɍɱɟɬ ɧɨɪɦɚɥɶɧɵɯ ɩɟɪɟɤɥɸɱɟɧɢɣ 1 55,6   ɩɨɞɩɢɫɶ 

10 19.06.2004 9:05 2ɫɬ ȾɁ 
ɇɟ ɭɫɩ 
2ɤɪ 

Ɉ-ȼ-
Ɉ-ȼ-
Ɉ 

3 12 
15  

61,40 
ɇɋɗ 

 
ɩɨɞɩɢɫɶ 

11 
ɍɱɟɬ ɧɨɪɦɚɥɶɧɵɯ ɩɟɪɟɤɥɸɱɟɧɢɣ 7 

65,80 
  ɩɨɞɩɢɫɶ 



 
 

 




