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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 

2.1 Ⱦɚɧɧɵɟ ɞɥɹ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ 
 

1. Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ݇𝑁 = ͺ,ͺ; 
2. Ɂɢɦɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ݇ʖ = Ͳ,ͺ; 
3. ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ 𝛥ℎ =  Ͳ,͸ ˏ; 
4. Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ (ȼɏɄ) ɢ 

ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 
 
Ɍɚɛɥɢɰɚ 2.1 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ 

Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 
Q90% 39 38 30 170 987 735 490 338 231 176 147 94 
Qɢɫɩɚɪ 0 0 0 0 10 7 5 3 2 2 0 0 
Qɮɢɥɶɬɪ 2 2 2 2 2 2 2 2 2 2 2 2 

Qɥɟɞ 6 6 6 6 -30 0 0 0 0 0 0 6 
Qɲɥɸɡ 0 0 0 0 0 0 0 0 9 9 0 0 
Qcɭɦɦɚ 8 8 8 8 -18 9 7 5 13 12 2 8 
Qɩɨɥɟɡ 31 30 22 163 1005 726 483 333 218 164 145 86 
QȼɏɄ 100 100 100 100 100 100 100 100 200 200 100 100 

 
2.2 ȼɵɛɨɪ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ 

ɝɨɞɚ ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 
 
ɉɨ ɞɚɧɧɵɦ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɜ ɬɚɛɥɢɰɟ Ⱥ.1 (ɩɪɢɥɨɠɟɧɢɟ Ⱥ) ɜɵɱɢɫɥɹɟɦ 

ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ (ɦ3/ɫ) ɞɥɹ ɜɫɟɯ ɥɟɬ ɪɹɞɚ, ɡɚ ɩɟɪɢɨɞ ɦɟɠɟɧɢ (VII, VIII, IX,X, XI, 
XII ɢ I, II, III, ɦɟɫɹɰɵ) ɢ ɩɨɥɨɜɨɞɶɹ (IV, V, VI ɦɟɫɹɰɵ) ɢ ɪɚɫɩɨɥɚɝɚɟɦ ɢɯ ɜ ɩɨɪɹɞɤɟ 
ɭɛɵɜɚɧɢɹ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ Ȼ.1 ɩɪɢɥɨɠɟɧɢɹ Ȼ. 

 
Ɉɛɟɫɩɟɱɟɧɧɨɫɬɶ ܲሺ݉ሻ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ܲሺ݉ሻ = ݉݊ + ͳ ∙ ͳͲͲ%,                                                                                            ሺʹ.ͳሻ 

 
ɝɞɟ ݉ – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ, ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ ɜ ɭɛɵɜɚɸɳɟɦ 
ɩɨɪɹɞɤɟ; ݊ – ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ.  
 

Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦɢ 90% ɢ 50% 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ (ɬɚɛɥɢɰɚ Ȼ.1.) 

 
2.2.1 ȼɵɛɨɪ ɪɚɫɱёɬɧɵɯ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɥɟɬ  

 
Ⱦɥɹ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ Ɋ=50% ɩɪɢɧɢɦɚɟɦ 1936 ɝɨɞ ɢ ɜɵɱɢɫɥɹɟɦ  

ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ. Ƚɢɞɪɨɝɪɚɮɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ 
ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɥɟɬ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 2.2 ɢ 2.3 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
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ʙ˒ = ܳ˒.˄˃ˊܳ˒ଵଽଷ଺ = ͳʹͺͳͳ͵ = ͳ,ͳ͵;                                                                                  ሺʹ.ʹሻ 

 ʙˏ = ܳˏ.˄˃ˊܳˏଵଽଷ଺ = ͸͹Ͳ͸͹Ͳ = ͳ,ͲͲ.                                                                                  ሺʹ.͵ሻ 

 
Ɍɚɛɥɢɰɚ 2.2 – Ƚɢɞɪɨɝɪɚɮ ɫɪɟɞɧɟɜɨɞɧɨɝɨ 1936 ɝɨɞɚ (P=50%) 

Ɋɚɫɯɨɞɵ ɜ ɤɭɛɢɱɟɫɤɢɯ ɦɟɬɪɚɯ ɜ ɫɟɤɭɧɞɭ 

Ɇɟɫɹɰɵ I II III IV V VI VII VIII IX X XI XII ܳ˔˓.ˆ. ܳͻͲ%, 53 42 35 205 1055 820 623 431 335 239 180 118 345 

 ʙˏ = ܳˏ.˄˃ˊܳˏଵଽହଷ = ͳͲͳͺͷ = ͳ,ͳͻ;                                                                                 ሺʹ.Ͷሻ 

 ʙ˒ = ܳ˒.˄˃ˊܳ˒ଵଽହଷ = ͷ͸ͷͷ͹͹ = Ͳ,ͻͺ.                                                                                   ሺʹ.ͷሻ 

 
Ɍɚɛɥɢɰɚ 2.3 – Ƚɢɞɪɨɝɪɚɮ ɦɚɥɨɜɨɞɧɨɝɨ 1979 ɝɨɞɚ (Ɋ=90%)  

Ɋɚɫɯɨɞɵ ɜ ɤɭɛɢɱɟɫɤɢɯ ɦɟɬɪɚɯ ɜ ɫɟɤɭɧɞɭ 

Ɇɟɫɹɰɵ I II III IV V VI VII VIII IX X XI XII ܳ˔˓.ˆ. ܳͻͲ%, 39 38 30 170 987 735 490 338 231 176 147 94 290 

 
Ʉɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɩɨɥɭɱɟɧɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 

ɪɢɫɭɧɤɟ 2.1. 
 

 
Ɋɢɫɭɧɨɤ 2.1 – Ƚɢɞɪɨɝɪɚɮ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɥɟɬ 
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2.3 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɗɋ 
 

ɋɜɟɞɟɧɢɹ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɋɢɛɢɪɢ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɫ ɫɚɣɬɚ ɋɢɫɬɟɦɧɨɝɨ 
ɨɩɟɪɚɬɨɪɚ [1] ɜ ɜɢɞɟ ɝɪɚɮɢɤɨɜ ɩɨɬɪɟɛɥɟɧɢɹ ɡɚ ɡɢɦɧɢɟ ɢ ɥɟɬɧɢɟ ɫɭɬɤɢ.  

ɇɚɯɨɞɢɦ ɤɨɷɮɮɢɰɢɟɧɬ k, ɪɚɜɧɵɣ ɨɬɧɨɲɟɧɢɸ ɝɨɞɨɜɵɯ ɜɵɪɚɛɨɬɨɤ 
Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɊȾɍ ɢ ɈȾɍ ɋɢɛɢɪɢ: 

 ݇ = ЭʝʓʢЭʟʓʢ = ʹͲʹ͸ͷ͹,ͺ͸ ˏˎː. ˍʑ˕ ∙ ˚ͳ͵ͺͷͺ,ʹͳ ˏˎː. ˍʑ˕ ∙ ˚ = ͳͶ,͸͵                                                 ሺʹ.͸ሻ 

 
Ɋɚɫɫɱɢɬɵɜɚɟɦ ɩɨɬɪɟɛɥɟɧɢɟ ɦɨɳɧɨɫɬɢ ɊȾɍ ɞɥɹ ɡɢɦɵ ɢ ɥɟɬɚ ɫ ɭɱёɬɨɦ 

ɦɨɳɧɨɫɬɢ ɈȾɍ ɋɢɛɢɪɢ [1] ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ݇.  
ȼ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɦɟɬɨɞɢɤɨɣ [2] ɫɬɪɨɢɦ ɢɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɚɯ Ȼ.1 ɢ Ȼ.2 ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ. 
 

2.4 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 
ɉɨ ɦɟɬɨɞɢɤɟ, ɨɩɢɫɚɧɧɨɣ ɜ 5 ɝɥɚɜɟ [2], ɫ ɭɱёɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ݇ = ͳͶ,͸͵, 

ɧɚɯɨɞɢɦ ɦɚɤɫɢɦɚɥɶɧɭɸ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɭɸ ɧɚɝɪɭɡɤɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɊȾɍ ɞɥɹ 
ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ, ɪɟɡɭɥɶɬɚɬɵ ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 2.7. 

Ⱦɚɧɧɵɟ ɝɪɚɮɢɤɢ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ (ɝɪɚɮɢɤ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ) ɢ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɣ (ɝɪɚɮɢɤ ɫɪɟɞɧɢɯ ɦɨɳɧɨɫɬɟɣ). 

 
Ɍɚɛɥɢɰɚ 2.7 – Ƚɨɞɨɜɵɟ ɦɚɤɫɢɦɚɥɶɧɵɟ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɧɚɝɪɭɡɤɢ 
Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɊȾɍ 

Ɇɟɫɹɰ cos a b Pɫɪ ,Ɇȼɬ a b Pmax,Ɇȼɬ 
1 0,966 

5460 
 

955 
 

6382 

5768 
 

1021 
 

6754 
2 0,707 6135 6490 
3 0,259 5707 6032 
4 -0,259 5213 5504 
5 -0,707 4785 5046 
6 -0,966 4538 4781 
7 -0,966 4537 4781 
8 -0,707 4785 5046 
9 -0,259 5212 5503 
10 0,259 5707 6032 
11 0,707 6135 6490 
12 0,966 6382 6754 

 
ɉɨ ɡɧɚɱɟɧɢɹɦ, ɪɚɫɫɱɢɬɚɧɧɵɦ ɜ ɬɚɛɥɢɰɟ 2.7, ɜɵɩɨɥɧɹɟɦ ɩɨɫɬɪɨɟɧɢɟ 

ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ ɞɥɹ ɊȾɍ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɧɚ ɪɢɫɭɧɤɟ 2.2. 
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Ɋɢɫɭɧɨɤ 2.2 – Ƚɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ 

 
2.5 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 

ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ 
 
Ƚɥɚɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

ɹɜɥɹɟɬɫɹ ɦɚɤɫɢɦɭɦ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 
Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (1953ɝ.) ɜɵɱɢɫɥɹɟɦ ɡɧɚɱɟɧɢɟ 

ɦɨɳɧɨɫɬɢ ɧɚ ɩɨɥɟɡɧɨɦ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɝɨɞɚ ɩɨ ɮɨɪɦɭɥɟ: 
 ʐܰ˞˕.ʒЭʠ = ݇𝑁 ∙ ܳ˒˓ଽ଴% ∙  ʒЭʠ˒ˑˇ˅,                                                                            ሺʹ.͹ሻܪ
 
ɝɞɟ ݇𝑁 – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ; 
 ܳ˒˓ଽ଴% – ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ; 
 .ʒЭʠ˒ˑˇ˅– ɩɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ Ƚɗɋܪ 
˅ˇʒЭʠ˒ˑܪ  = ܼʑʐ − ܼʜʐ(ܳʜʐሺݐሻ) − ∆ℎ,                                                                      ሺʹ.ͺሻ 
 
ɝɞɟ ܼʑʐ– ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ  ʜʞʢ, ɦ; ܼʜʐ(ܳʜʐሺݐሻ) – ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɨ ɥɟɬɧɟɣ ɢɥɢ 
ɡɢɦɧɟɣ ɤɪɢɜɨɣ ɫɜɹɡɢ, ɦ; ∆ℎ– ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ, ∆ℎ = Ͳ,ͷɦ. 

 
Ɇɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ: 

 ʑܰʤʙ = ݇𝑁 ∙ ܳʑʤʙ ∙  ʒЭʠ˒ˑˇ˅,                                                                                       ሺʹ.ͻሻܪ
 

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

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.4. 
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Ⱦɚɧɧɵɣ ɪɚɫɱёɬ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɹɰɟɜ, ɜ ɤɨɬɨɪɵɟ 
Ƚɗɋ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɧɚ ɪɚɫɯɨɞɚɯ, ɩɪɟɜɵɲɚɸɳɢɯ ɬɪɟɛɨɜɚɧɢɹ ȼɏɄ. 

Ɉɩɪɟɞɟɥɹɟɦ ɢɡɥɢɲɤɢ ɛɵɬɨɜɨɣ ɦɨɳɧɨɫɬɢ ɩɨɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ, ɤɨɬɨɪɵɟ 
ɛɭɞɭɬ ɩɟɪɟɧɨɫɢɬɶɫɹ ɧɚ ɡɢɦɭ: 

 ˋܰˊˎ = ∑ܰ˄˞˕ − ∑ ܰ˅˘ˍ =  ͻͲͲ ʛʑ˕.                                                          ሺʹ.ͳͲሻ 
 

Ɂɚ ɦɟɫɹɰ ɫɪɚɛɨɬɤɢ ɩɪɢɧɢɦɚɟɦ ɩɟɪɜɵɣ ɦɟɫɹɰ ɩɨɫɥɟ ɩɨɥɨɜɨɞɶɹ, ɜ ɞɚɧɧɨɦ 
ɫɥɭɱɚɟ ɷɬɨ ɨɤɬɹɛɪɶ, ɬɚɤ ɤɚɤ ɜ ɷɬɨɦ ɦɟɫɹɰɟ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɪɟɤɢ ɧɟ ɦɨɠɟɬ 
ɨɛɟɫɩɟɱɢɬɶ ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɜɵɪɚɛɨɬɤɭ. 

ɉɟɪɜɚɹ ɩɨɩɵɬɤɚ ɡɚɪɟɝɭɥɢɪɨɜɚɬɶ ɫɬɨɤ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɝɪɚɮɢɱɟɫɤɨɣ ɮɨɪɦɟ 
ɫ ɩɨɦɨɳɶɸ ɩɨɫɬɪɨɟɧɢɣ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɩɥɚɤɚɬɟ «ȼɨɞɧɨ-
ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɇɢɠɧɟ-Ʉɭɪɹɬɫɤɨɣ Ƚɗɋ». 

ɋ ɩɢɤɚ ɝɪɚɮɢɤɚ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ ɨɬɤɥɚɞɵɜɚɸɬɫɹ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɦɨɳɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ. ɗɬɢɦ ɩɨɫɬɪɨɟɧɢɟɦ 
ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɚɤɭɸ ɱɚɫɬɶ ɝɪɚɮɢɤɚ ɩɨɤɪɵɜɚɸɬ ɫɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ. 

ɇɢɠɟ ɥɢɧɢɣ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɬɚɧɰɢɣ ɨɬɤɥɚɞɵɜɚɸɬɫɹ ɡɧɚɱɟɧɢɹ NȻЫɌ ɢ NȼХɄ 

ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ. ɇɚ ɷɬɨɦ ɠɟ ɝɪɚɮɢɤɟ ɩɪɨɜɨɞɢɦ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɥɢɧɢɸ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ.  

ȼ ɦɟɫɹɰɚɯ, ɤɨɬɨɪɵɟ ɧɟ ɩɨɩɚɥɢ ɩɨɞ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɬɨɤɚ, Ƚɗɋ ɪɚɛɨɬɚɟɬ 
ɩɨ ɦɨɳɧɨɫɬɢ NȼХɄ. ȼ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ Ƚɗɋ ɪɚɛɨɬɚɟɬ ɩɨ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ 
ɦɨɳɧɨɫɬɢ NȽȺɊ, ɤɨɬɨɪɚɹ ɜɵɱɢɫɥɹɟɬɫɹ ɤɚɤ ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɫɪɟɞɧɟɦɟɫɹɱɧɨɣ 
ɦɨɳɧɨɫɬɶɸ ɢ ɡɧɚɱɟɧɢɟɦ ɥɢɧɢɢ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ. 
 

2.6 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ (ȼɗɊ) ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ 
ɭɫɥɨɜɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

 
Ɂɚɞɚɱɚ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɫɜɨɞɢɬɫɹ ɤ 

ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɸ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɫɬɨɤɚ ɪɟɤɢ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ Ƚɗɋ ɦɨɝɥɚ 
ɜɵɞɚɬɶ ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɦɨɳɧɨɫɬɶ ɢ ɬɪɟɛɨɜɚɧɢɹ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱёɬɚ, ɦɵ ɭɬɨɱɧɢɦ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɟ ɦɨɳɧɨɫɬɢ ɢ 
ɨɩɪɟɞɟɥɢɦ ɨɬɦɟɬɤɭ ɭɪɨɜɧɹ ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ ∇ɍɆɈ. 

Ɉɤɨɧɱɚɬɟɥɶɧɵɣ ɪɟɡɭɥɶɬɚɬ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ ɩɪɢ ɩɨɥɨɠɟɧɢɢ ɥɢɧɢɢ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɩɪɢɥɨɠɟɧɢɢ Ȼ (ɬɚɛɥɢɰɚ Ȼ.5). 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ȼɗɊ ɩɨ ɭɫɥɨɜɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ: 
– ɭɪɨɜɟɧɶ ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ – ʢʛʝ = ͻͷͷ,ͳ͵ ˏ; 
– ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ – ܸ˒ ˑˎˈˊː = ʹ͵,ͷ ˍˏଷ. 
 
2.7 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ 
 
Ɋɚɫɱɟɬɧɵɟ ɫɭɬɨɱɧɵɟ ɢ ɝɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɨɥɠɧɵ ɜ 

ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɩɨɤɪɵɜɚɬɶɫɹ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɫɬɚɧɰɢɹɦɢ, ɞɥɹ ɱɟɝɨ ɧɟɨɛɯɨɞɢɦɨ 
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ɜɩɢɫɚɬɶ ɷɬɢ ɫɬɚɧɰɢɢ ɜ ɝɪɚɮɢɤɢ, ɢɫɩɨɥɶɡɭɹ ɡɚɞɚɧɧɭɸ ɩɨ ɧɢɦ ɢɫɯɨɞɧɭɸ 
ɢɧɮɨɪɦɚɰɢɸ. 

Ɉɩɪɟɞɟɥɢɦ ɪɚɛɨɱɢɟ ɦɨɳɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɟɣ Ʉɪɚɫɧɨɹɪɫɤɨɣ Ƚɗɋ ɢ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɹɧɜɚɪɟ. 

Ɂɧɚɹ ɫɭɬɨɱɧɭɸ ɜɵɪɚɛɨɬɤɭ ɩɨ ɹɧɜɚɪɸ ɢ ɞɟɤɚɛɪɸ, ɫɬɪɨɢɦ ɬɪɟɭɝɨɥɶɧɢɤ 
ɫɭɳɟɫɬɜɭɸɳɟɣ Ƚɗɋ, ɝɞɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɨɫɢ ɪɚɫɩɨɥɨɠɟɧɚ ɫɭɬɨɱɧɚɹ 
ɜɵɪɚɛɨɬɤɚ, ɚ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ Ƚɗɋ. 
ȼɩɢɫɵɜɚɟɦ ɟɝɨ ɜ ɭɠɟ ɩɨɫɬɪɨɟɧɧɭɸ ɪɚɧɟ ɂɄɇ (ɪɢɫɭɧɨɤ Ȼ.1), ɬɚɤ, ɱɬɨɛɵ ɜɫɟ 
ɜɟɪɲɢɧɵ ɬɪɟɭɝɨɥɶɧɢɤɚ ɤɚɫɚɥɢɫɶ ɟё.  

ɂɫɩɨɥɶɡɭɹ ɂɄɇ, ɩɨɫɬɪɨɟɧɧɭɸ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ ɧɚ ɪɢɫɭɧɤɟ Ȼ.1 ɨɩɪɟɞɟɥɹɟɦ 
ɡɨɧɭ ɪɚɛɨɬɵ Ʉɪɚɫɧɨɹɪɫɤɨɣ Ƚɗɋ ɜ ɫɭɬɨɱɧɨɦ ɝɪɚɮɢɤɟ ɧɚɝɪɭɡɤɢ ɢ ɟё ɪɚɛɨɱɭɸ 
ɦɨɳɧɨɫɬɶ ɜ ɹɧɜɚɪɟ: 

ȼɵɪɚɛɨɬɤɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɇɢɠɧɟ-Ʉɭɪɹɬɫɤɨɣ Ƚɗɋ ɜ ɹɧɜɚɪɟ ɢɡ ɬɚɛɥɢɰɵ 
Ȼ.6: 

 Эˆ˃˓.яː˅.˒˓ˑˈˍ˕.ʒЭʠ = ˆܰ˃˓ ∙ ʹͶ = ͵Ͳ͵ ∙ ʹͶ = ͹,ʹ͹ ˏˎː ˍʑ˕ ∙ ˚.                              ሺʹ.ͳͳሻ 
 
Ⱦɚɥɟɟ ɜɩɢɫɵɜɚɟɦ ɩɪɨɟɤɬɢɪɭɟɦɭɸ Ƚɗɋ ɜ ɫɜɨɛɨɞɧɭɸ ɡɨɧɭ ɝɪɚɮɢɤɚ 

ɧɚɝɪɭɡɤɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɧɚ ɪɢɫɭɧɤɟ Ȼ.1. 
Ɋɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɇɢɠɧɟ-Ʉɭɪɹɬɫɤɨɣ Ƚɗɋ: 
  ܰ˓˃˄.яː˅.˒˓.ʒЭʠ =  ܰяː˅ ˒ˋˍ.˒˓.ʒЭʠ +  ܰяː˅ ˄˃ˊ˃.˒˓.ʒЭʠ = ͵Ͳͷ ʛʑ˕                                          ሺʹ.ͳʹሻ 

 
2.8 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɨɜ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɪɚɫɱɟɬ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ 
 

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɭɱɢɬɵɜɚɟɦ, ɱɬɨ 
ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ ɪɚɜɟɧ ʹ %  ˑ˕ ௧ܲ௠௔௫, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 
8% ɨɬ ௧ܲ௠௔௫ [4].  

ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ, ɩɨɷɬɨɦɭ ɚɜɚɪɢɣɧɵɣ ɛɭɞɟɬ ɪɚɡɦɟɳɟɧ ɧɚ Ɍɗɋ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ Ȼ.7 ɩɪɢɥɨɠɟɧɢɹ Ȼ. 

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

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
ܨ˓  ˈˏ˒˓.ʒЭʠ = ˖ܰ˔˕˒˓.ʒЭʠ͸ ∙ ͳ ˏˈ˔ = ͵Ͳͷ͸ = ͷͳ ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ.                              ሺʹ.ͳ͵ሻ 

 
Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɋ ɦɨɠɧɨ ɩɥɚɧɢɪɨɜɚɬɶ, ɢɫɯɨɞɹ ɢɡ 

ɪɚɫɱɟɬɚ ɨɫɬɚɧɨɜɚ ɤɚɠɞɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɜ ɫɪɟɞɧɟɦ 1 ɪɚɡ ɜ 2 ɝɨɞɚ: 
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ܨ˓ ˈˏʡЭʠ = ˖ܰ˔˕ʡЭʠ͸ ∙ ͳˏˈ˔ = Ͷ͹Ͷͺ͸ = ͵ͻ͸ ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ.                                   ሺʹ.ͳͶሻ 

 
ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ Ȼ.7, ɫɬɪɨɢɦ ɛɚɥɚɧɫ ɦɨɳɧɨɫɬɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ 

ɩɥɚɤɚɬɟ «ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɇɢɠɧɟ-Ʉɭɪɹɬɫɤɨɣ Ƚɗɋ». 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ NɍɋɌ ɨɩɪɟɞɟɥɢɬɫɹ ɤɚɤ ɫɭɦɦɚ ɜɵɬɟɫɧɹɸɳɟɣ 

ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ, ɫ ɭɱёɬɨɦ ɪɟɡɟɪɜɨɜ: 
 ˖ܰ˔˕.ʒЭʠ = ˓ܰ˃˄ʒЭʠ + ˓ܰˈˊʒЭʠ = ͵Ͳͷ + ͵ͳ = ͵͵͸ ʛʑ˕.                                             ሺʹ.ͳͷሻ 

 
 
2.9 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɭɫɥɨɜɢɸ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ, 
ɩɪɨɜɨɞɢɬɫɹ ɞɥɹ ɨɰɟɧɤɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ Ƚɗɋ. Ɂɚɞɚɱɚ ȼɗɊ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɫɜɨɞɢɬɫɹ ɤ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɸ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɫɬɨɤɚ ɪɟɤɢ 
ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɦɚɤɫɢɦɚɥɶɧɭɸ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɢ 
ɭɫɥɨɜɢɢ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɧɟ ɦɟɧɶɲɢɯ, ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ ɪɚɛɨɬɟ 
ɜ ɦɚɥɨɜɨɞɧɵɯ ɭɫɥɨɜɢɹɯ.  

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ȼɗɊ, ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɫɬɢ ɭɫɥɨɜɢɟ ɨɛɹɡɚɬɟɥɶɧɨɝɨ 
ɞɨɫɬɢɠɟɧɢɹ ∇ɍɆɈ ɜ ɤɨɧɰɟ ɫɪɚɛɨɬɤɢ ɢ ∇ɇɉɍ ɩɨɫɥɟ ɧɚɩɨɥɧɟɧɢɹ. 

Ȼɵɥɢ ɪɚɫɫɦɨɬɪɟɧ ɪɟɠɢɦ ɪɚɛɨɬɵ ɩɨ ɦɨɳɧɨɫɬɹɦ, ɩɪɢɧɹɬɵɦ ɜ ɦɚɥɨɜɨɞɧɨɦ 
ɝɨɞɭ (ɬɚɛɥɢɰɚ Ȼ.7) ɢ ɪɚɛɨɬɚ ɩɨ ɪɟɠɢɦɭ ɭɪɨɜɧɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (ɬɚɛɥɢɰɚ Ȼ.8). 

 ɉɨ ɞɜɭɦ ɪɚɫɫɦɨɬɪɟɧɧɵɦ ɫɩɨɫɨɛɚɦ ɪɟɠɢɦɚ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɭɫɥɨɜɢɹɯ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɜɵɪɚɛɨɬɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ƚɗɋ ɢ ɜɵɛɢɪɚɟɬɫɹ ɜɚɪɢɚɧɬ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɧɚɢɛɨɥɶɲɭɸ 
ɜɵɪɚɛɨɬɤɭ. 

ɇɚɢɛɨɥɶɲɭɸ ɜɵɪɚɛɨɬɤɭ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɚɪɢɚɧɬ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɪɟɠɢɦɭ 
ɭɪɨɜɧɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ: 

 ∑ Э = ͳ,͵ʹʹ ˏˎː. ˍʑ˕ ∙ ˚. 
 
ɉɨ ɢɬɨɝɚɦ ɩɪɨɜɟɞёɧɧɵɯ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ 

ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɫɬɪɨɢɦ ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 2.3. 
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Ɋɢɫɭɧɨɤ 2.3 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

3.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
 

ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ, 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɞɥɹ ɷɬɨɝɨ ɫɬɪɨɢɦ ɪɟɠɢɦɧɨɟ ɩɨɥɟ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɟ ɧɚ 
ɪɢɫɭɧɤɟ 3.1, ɫ ɭɤɚɡɚɧɢɟɦ ɥɢɧɢɣ ɨɝɪɚɧɢɱɟɧɢɣ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ. ȼɟɪɯɧɟɣ 
ɝɪɚɧɢɰɟɣ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɹɜɥɹɟɬɫɹ ɧɚɩɨɪɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɢ ɪɚɛɨɬɟ Ƚɗɋ ɫ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɧɚɩɨɥɧɟɧɧɵɦ ɞɨ ɨɬɦɟɬɤɢ ɇɉɍ, ɧɢɠɧɟɣ ɝɪɚɧɢɰɟɣ – ɩɪɢ ɪɚɛɨɬɟ 
Ƚɗɋ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɫɪɚɛɨɬɚɧɧɵɦ ɞɨ ɨɬɦɟɬɤɢ ɍɆɈ. Ɍɚɤɠɟ ɪɟɠɢɦɧɨɟ ɩɨɥɟ 
ɧɟɡɚɦɟɧɢɦɨ ɩɪɢ ɜɵɛɨɪɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ Ƚɍɏ. 

Ɇɟɬɨɞɢɤɚ ɫɨɫɬɚɜɥɟɧɢɹ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɢɜɟɞɟɧɚ ɜ ɦɟɬɨɞɢɱɟɫɤɨɦ 
ɩɨɫɨɛɢɢ [2], ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1. 
 
Ɍɚɛɥɢɰɚ 3.1–Ⱦɚɧɧɵɟ ɪɚɫɱёɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
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Ɋɢɫɭɧɨɤ 3.1–Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɇɢɠɧɟ-Ʉɭɪɹɬɫɤɨɣ Ƚɗɋ 

 
Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɢɫɯɨɞɹ ɢɡ ɪɟɠɢɦɧɨɝɨ 

ɩɨɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2. 
 

Ɍɚɛɥɢɰɚ 3.2 – Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ܪ௠௔௫, ,˚˔˃˓ܪ ˏ ,௠𝑖௡ܪ ˏ ˏ ܳ௠௔௫, ˏଷ/˔ ܪ௠𝑖௡/ܪ௠௔௫ 
59,8 49,85 47,88 785 0,8 

 
3.2 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɤɨɥɢɱɟɫɬɜɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 

 
ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɬɢɩɚ ɬɭɪɛɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɜɟɥɢɱɢɧɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 

ɧɚɩɨɪɚ, ɬɚɤ ɱɬɨɛɵ ɡɧɚɱɟɧɢɟ ܪ௠௔௫=49,5 ɦ ɛɵɥɨ ɛɥɢɡɤɨ ɤ ɩɪɟɞɟɥɶɧɨɦɭ ɧɚɩɨɪɭ ܪ˒˓ˈˇ ɜɵɛɪɚɧɧɨɝɨ ɬɢɩɚ, ɧɨ ɧɟ ɩɪɟɜɵɲɚɥɨ ɟɝɨ, ɬ.ɟ. ܪ௠௔௫ ൑  .ˇˈ˓˒ܪ
Ⱦɢɚɩɚɡɨɧɭ ɧɚɩɨɪɨɜ ɫɨɨɬɜɟɬɫɬɜɭɟɬ: 
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Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.3: 
 

Ɍɚɛɥɢɰɚ 3.3 – ɉɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɵɯ ɬɢɩɨɜ ɦɨɞɟɥɶɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ 
ɉɚɪɚɦɟɬɪ ɉɅ50-ȼ ɉɅȾ50-ȼ60 ܪ˒˓ˈˇ, ௠𝑖௡ܪ 60 60 ˏ ⁄௠௔௫ܪ  0,5 0,5 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.3 

ɉɚɪɚɦɟɬɪ ɉɅ50-ȼ ɉɅȾ50-ȼ60 ݊′ଵ   ௢௣௧, ˑ˄/ˏ 116 111 ܳଵ   ௢௣௧, ˎ/˔ 1080 1130 𝜂ˏ௢௣௧ 0,913 0,906 ܳ′ଵ   ௠௔௫, ˏଷ/˔ 1500 1600 𝜎 ሺܳଵ  ௠௔௫, ሻ 0,55 0,65 ܦଵ   ௠ , ,ˏܪ 0,46 0,46 ˏ ,ˇˑˏݐ 12 12 ˏ ℃ 20 20 
 

Ⱦɥɹ ɛɨɥɟɟ ɨɛɨɫɧɨɜɚɧɧɨɝɨ ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧ ɜɵɩɨɥɧɹɟɦ 
ɪɚɫɱɟɬɵ ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ, ɪɟɡɭɥɶɬɚɬɵ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɚɯ. 𝜂˕ = ͳ − ሺͳ − 𝜂ˏሻ ∙ [ሺͳ − [ሻߝ + ߝ · ଵఱܦˏଵܦ√ · భబ˓ܪˏܪ√ · ఱˏߥːߥ√ , (3.1) 

 
ɝɞɟ     𝜂ˏ, ,ˏଵܦ ˏܪ − ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; ܦଵ, ˓ܪ − ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ߥː, ˏߥ − ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 
ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ 
ɧɚɬɭɪɧɵɯ ɢ ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ tɧ ɢ tɦ; ߝ – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (ߝ = Ͳ,͹ͷ). 

Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ: 
 

௔ܰ∗ = ͻ,ͺͳ · ଵଶܦ · ܳ𝐼′ · ˓ܪ · ˓ܪ√ · 𝜂˕ · 𝜂ˆ,        (3.2) 

 
ɝɞɟ ܳ𝐼′ – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; 𝜂ˆ − ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ 𝜂ˆ = Ͳ,ͻ͹). 

 ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ܼ௔∗ = 𝑁˖˔˕𝑁𝑎∗ ,                                                             (3.3) 

 
ɝɞɟ  ˆܰˠ˔˖˔˕ = ͵͸Ͳ Ɇȼɬ – ɪɚɫɱɟɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ. 

Ɋɚɫɫɱɢɬɚɧɧɨɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ܼ௔∗  ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ (ܼ௔). 
ɉɨɫɥɟ ɱɟɝɨ ɭɬɨɱɧɹɟɬɫɹ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ:   
 

௔ܰ = ˖ܰ˔˕ܼ௔ .                                              (3.4) 
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ɋɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ:   
 ݊௖∗ = ݊′˓ · ݌∆√ · ଵܦ˚˔˃˓ܪ ,                                                (3.5) 

 
ɝɞɟ  ݊′˓  – ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ Ƚɍɏ; ∆݌ = 𝜂˕𝜂ˏ − ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞёɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ 
ɦɨɞɟɥɢ ɤ ɧɚɬɭɪɟ.  

 
ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɩɪɢɧɢɦɚɟɦ ɛɥɢɠɚɣɲɟɟ 

ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ݊˔. 
ɉɪɢɜɟɞɟɧɧɵɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɡɜɟɫɬɧɵɦ ɧɚɩɨɪɚɦ – 

ɦɚɤɫɢɦɚɥɶɧɨɦɭ, ɪɚɫɱɟɬɧɨɦɭ ɢ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɯɨɞɹɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ 
ɮɨɪɦɭɥɚɦ: 

 ݊ଵ௠௔௫′ = ݊௖ · ௠𝑖௡ܪ√ଵܦ · ݌∆ ;                                (3.6) 

 ݊ଵ˓′ = ݊௖ · ˓ܪ√ଵܦ · ݌∆ ; (3.7) 

 ݊ଵ௠𝑖௡′ = ݊௖ · ௠௔௫ܪ√ଵܦ ·  (3.8) .݌∆

 
  Ɋɚɫɫɱɢɬɚɧɧɵɟ ɜɟɥɢɱɢɧɵ ɞɥɹ ɪɚɡɧɵɯ ɞɢɚɦɟɬɪɨɜ ɧɚɬɭɪɧɵɯ ɬɭɪɛɢɧ ɫɜɨɞɢɦ 

ɜ ɬɚɛɥɢɰɵ 3.4 ɢ 3.5.  
 

Ɍɚɛɥɢɰɚ 3.4 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ60-ȼ 

ɉɚɪɚɦɟɬɪ 
Ɂɧɚɱɟɧɢɟ 

,ଵܦ 5 4 3 2 1 ˏ 4 4,5 5 5,6 6 𝜂˕ 0,893 0,895 0,897 0,898 0,899 ௔ܰ∗, ˍʑ˕ 739067 93728 115919 145679 167420 ܼ௔∗ , ˛˕ 4,5 3,6 2,9 2,3 2,0 ܼ௔, ˛˕ 6,0 4,0 4,0 3,0 3,0 ௔ܰ, ˍʑ˕ 56000,0 84000,0 84000,0 112000,0 112000,0 
ΔP 1,009 1,011 1,013 1,015 1,016 ݊௖∗, ˑ˄/ˏˋː 205,7 183,0 164,9 147,4 137,6 ݊௖ , ˑ˄/ˏˋː 214,3 187,5 166,7 150,0 142,9 ݊௠𝑖௡′ , ˑ˄/ˏˋː 110,3 108,5 107,1 107,8 110,0 ݊′˓ , ˑ˄/ˏˋː 120,8 118,8 117,3 118,1 120,4 ݊௠௔௫′ , ˑ˄/ˏˋː 123,3 121,2 119,6 120,5 122,9 ܳଵ · 𝜂˕,  0,939 1,077 1,014 1,251 1,056 ˓ܪ
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.4 

ɉɚɪɚɦɟɬɪ 
Ɂɧɚɱɟɧɢɟ 

1 2 3 4 5 ܳଵ · 𝜂˕, ′˓ˆ௠௔௫ 0,804 0,952 0,772 0,820 0,714 ܳˑܪ , ˏଷ̝ ሺܪ௠௔௫ሻ 
0,629 0,497 0,402 0,320 0,279 

ܳˑˆ˓′ , ˏଷ̝ ሺܪ௠𝑖௡ሻ 
0,563 0,444 0,360 0,286 0,249 

 
Ɍɚɛɥɢɰɚ 3.5 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ60-ȼ 

ɉɚɪɚɦɟɬɪ 
Ɂɧɚɱɟɧɢɟ 

,ଵܦ 5 4 3 2 1 ˏ 4 4,5 5 5,6 6 𝜂˕ 0,900 0,902 0,903 0,905 0,906 ௔ܰ∗, ˍʑ˕ 74443,9 94396,5 116731,6 146682,5 168560,1 ܼ௔∗ , ˛˕ 4,5 3,6 2,9 2,3 2,0 ܼ௔, ˛˕ 5,0 4,0 4,0 3,0 2,0 ௔ܰ, ˍʑ˕ 67200,0 84000,0 84000,0 112000,0 168000,0 
ΔP 1,009 1,011 1,012 1,014 1,015 ݊௖∗ , ˑ˄/ˏˋː 196,8 175,1 157,7 140,9 131,6 ݊௖ , ˑ˄/ˏˋː 214,3 187,5 166,7 150,0 136,4 ݊௠𝑖௡′ , ˑ˄/ˏˋː 110,4 108,5 107,1 107,9 105,0 ݊′˓ , ˑ˄/ˏˋː 120,9 118,9 117,3 118,1 115,0 ݊௠௔௫′ , ˑ˄/ˏˋː 123,3 121,3 119,7 120,5 117,3 ܳଵ · 𝜂˕, ଵܳ 1,408 1,077 1,014 1,251 1,267 ˓ܪ · 𝜂˕, ′˓ˆ௠௔௫ 0,964 0,952 0,772 0,820 1,072 ܳˑܪ , ˏଷ̝ ሺܪ௠௔௫ሻ 0,629 0,497 0,402 0,320 0,279 ܳˑˆ˓′ , ˏଷ̝ ሺܪ௠𝑖௡ሻ 0,563 0,445 0,360 0,287 0,250 

 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ ɫɬɪɨɢɦ ɪɚɛɨɱɢɟ ɡɨɧɵ ɞɥɹ ɞɢɚɦɟɬɪɨɜ, ɨɫɬɚɜɥɹɟɦ 

ɬɨɥɶɤɨ ɬɟ ɞɢɚɦɟɬɪɵ, ɭ ɤɨɬɨɪɵɯ ɬɨɱɤɚ ɨɩɬɢɦɭɦɚ ɜɯɨɞɢɬ ɜ ɪɚɛɨɱɭɸ ɡɨɧɭ, ɩɪɨɱɢɟ 
ɜɚɪɢɚɧɬɵ ɧɟ ɭɱɚɫɬɜɭɸɬ ɜ ɞɚɥɶɧɟɣɲɟɦ ɪɚɫɱɟɬɟ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɫɬɪɨɟɧɢɹ ɪɚɛɨɱɟɣ ɡɨɧɵ ɬɨɱɤɚ ɨɩɬɢɦɭɦɚ ɧɟ ɜɨɲɥɚ ɜ ɡɨɧɭ 
ɪɚɛɨɬɵ ɞɥɹ ɉɅ60-ȼ-400 ɢ ɉɅ60-ȼ-600 ɬɭɪɛɢɧ, ɬɚɤ ɠɟ ɞɥɹ ɉɅȾ60-ȼ-400 ɢ 
ɉɅȾ60-ȼ-560 ɬɭɪɛɢɧ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜ ɞɚɥɶɧɟɣɲɟɦ ɪɚɫɱɟɬɟ ɨɧɢ ɧɟ ɭɱɚɫɬɜɭɸɬ.  

ɉɪɢ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɚɯ ɭ ɜɫɟɯ ɞɢɚɦɟɬɪɨɜ ɩɨɥɭɱɢɥɢɫɶ ɧɟɞɨɩɭɫɬɢɦɵɟ 
ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ, ɜ ɫɥɟɞɫɬɜɢɢ ɱɟɝɨ ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɭɜɟɥɢɱɢɬɶ 
ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ ɩɪɢ ɬɨɦ ɠɟ ɞɢɚɦɟɬɪɟ. 
 

3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
Ɉɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɟ 

ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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∇ܼ˓.ˍ. = ʜʐሺܳʜʐሻݖ +  ௌ,                                                                                          ሺ͵.ͻሻܪ
 

ɝɞɟ ݖʜʐሺܳʜʐሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɩɪɢ ɪɚɫɯɨɞɟ ܳʜʐ,ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ܪௌ. 
 

ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɬɪɟɯ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɫɥɭɱɚɟɜ ɢ 
ɜɵɛɢɪɚɟɬɫɹ ɧɚɢɛɨɥɶɲɚɹ: 

1. Ɋɚɛɨɬɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɩɪɢ ܪ௠௔௫; 
2. Ɋɚɛɨɬɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɩɪɢ ܪ௣; 
3. Ɋɚɛɨɬɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɩɪɢ ܪ௠𝑖௡ 
 Ⱦɥɹ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ: 
ௌܪ  = ͳͲ,͵͵ − ∇௓ʜʐሺொʜʐሻଽ଴଴ − 𝜎ܪ − ͳ,ͷ + ∇ܼ˘.˒ˎ.          (3.10) 

 
ɝɞɟ ∇ܼʜʐሺܳʜʐሻ - ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ ɞɚɧɧɨɦ ɪɚɫɯɨɞɟ; 

ɉɅХZ . – ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ (ɞɥɹ ɉɅ ɧɟ 
ɭɱɢɬɵɜɚɟɬɫɹ); 𝜎 − ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ. 

 
1. Ɋɚɛɨɬɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ: 
 
ɉɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ ɬɭɪɛɢɧɵ ɩɪɢ ܪ௠𝑖௡: ܳ௠𝑖௡′ = ͳ,ͳ ˏଷ/˔; 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɵ ɪɚɜɟɧ: 
 ܳ = ܳ௠𝑖௡′ ∙ ଶܦ ∙ ௠𝑖௡ܪ√ = ͳ,ͳ ∙ ͷ,Ͳଶ ∙ √Ͷ͹,ͻ = ͳͻͲ,͵͵ ˏଷ/˔                     (3.11) 
 
Ɉɩɪɟɞɟɥɹɟɬɫɹ σ=0,31. ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ  ɨɩɪɟɞɟɥɹɟɬɫɹ ܼː˄ሺܳ௔ሻ = ͻͲͳ,ʹ͵ ˏ 
 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ: 
 Hୗ = ͳͲ,͵͵ − ଽ଴ଵ,ଶଷ ଽ଴଴ − Ͳ,͵ͳ · Ͷ͹,ͻ − ͳ,ͷ = −͹,Ͳʹ ˏ.    

 
Ɉɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ: 
 ∇ܼ˓.ˍ. = ͻͲͳ,ʹ͵ − ͹,Ͳʹ = ͺͻͶ,ʹͳ ˏ       
 
2. Ɋɚɛɨɬɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ: 
 
ɉɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ ɬɭɪɛɢɧɵ ɩɪɢ ܪ௠௔௫: ܳ௠௔௫′ = Ͳ,ͺͷ ˏଷ/˔; 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɵ ɪɚɜɟɧ: 
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ܳ = ܳ௠௔௫′ ∙ ଶܦ ∙ ௠௔௫ܪ√ = Ͳ,ͺͷ ∙ ͷ,Ͳଶ ∙ √ͷͻ,ͺ = ͳ͸Ͷ,ͻͳ ˏଷ/˔  
 
Ɉɩɪɟɞɟɥɹɟɬɫɹ σ=0,19. ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ  ɨɩɪɟɞɟɥɹɟɬɫɹ ܼː˄ሺܳ௔ሻ = ͻͲͲ,ͺͻ ˏ 
 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ: 
 Hୗ = ͳͲ,͵͵ − ଽ଴଴,଼ଽ ଽ଴଴ − Ͳ,ͳͻ · ͷͻ,ͺ − ͳ,ͷ = −͵,ͷ͵ ˏ.    

 
Ɉɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ: 
 ∇ܼ˓.ˍ. = ͻͲͲ,ͺͻ − ͵,ͷ͵ = ͺͻ͹,͵͸ ˏ       
 
3. Ɋɚɛɨɬɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ: 
ɉɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ ɬɭɪɛɢɧɵ ɩɪɢ ܪ˓: ܳ′˓ = ͳ,ͳͳʹ ˏଷ/˔; 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɵ ɪɚɜɟɧ: 
 ܳ = ܳ′˓ ∙ ଶܦ ∙ ˓ܪ√ = ͳ,ͳͳʹ ∙ ͷ,Ͳଶ ∙ √Ͷͻ,ͺͷ = ͳͻ͸,ʹͺ ˏଷ/˔ 

 
Ɉɩɪɟɞɟɥɹɟɬɫɹ σ=0,315. ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ  ɨɩɪɟɞɟɥɹɟɬɫɹ ܼː˄ሺܳ௔ሻ = ͻͲͳ,͵ͳ ˏ 
 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ: 
 Hୗଷ = ͳͲ,͵͵ − ଽ଴ଵ,ଷଵ ଽ଴଴ − Ͳ,͵ͳͷ · Ͷͻ,ͺͷ − ͳ,ͷ = −͹,ͺ͹ ˏ.    

 
Ɉɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ: 
 ∇ܼ˓.ˍ. = ͻͲͳ,͵ͳ − ͹,ͺ͹ = ͺͻ͵,ͶͶ ˏ  
 
ɋɜɟɞɟɦ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɜ ɬɚɛɥɢɰɭ 3.6. 
 

Ɍɚɛɥɢɰɚ 3.6 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɨɬɦɟɬɨɤ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. 

Ɍɢɩ ɬɭɪɛɢɧɵ 
ɉɅ60-
ȼ-450 

ɉɅ60-
ȼ-500 

ɉɅ60-
ȼ-560 

ɉɅȾ60-ȼ-
450 

ɉɅȾ60-ȼ-
500 

ɉɅȾ60-ȼ-
,ଵܦ 600 ˏ 4,5 5 5,6 4,5 5 6 Hୗ ˒˓ˋ ܪ௠𝑖௡, ˏ -16,12 -7,02 -9,42 -12,45 -17,63 -18,42 Hୗ ˒˓ˋ ܪ௠௔௫, ˏ -8,91 -3,53 -5,33 -8,12 -11,02 -13,84 Hୗ ˒˓ˋ ܪ˓, ,௠𝑖௡ܪ ˋ˓˒.ˍ.˓ܼ∇ 23,02- 19,70- 14,83- 10,62- 7,87- 17,59- ˏ ,௠௔௫ܪ ˋ˓˒.ˍ.˓ܼ∇ 885,35 884,48 888,76 892,64 894,21 885,13 ˏ ,˓ܪ ˋ˓˒.ˍ.˓ܼ∇ 888,73 890,61 892,77 896,29 897,36 891,96 ˏ ˏ 883,75 893,44 893,44 886,53 882,55 880,90 
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Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɝɢɞɪɨɬɭɪɛɢɧɭ ɉɅ60-ȼ-500. Ƚɥɚɜɧɚɹ 
Ɋɚɛɨɱɚɹ ɡɨɧɚ ɷɬɨɣ ɬɭɪɛɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ ɪɢɫɭɧɨɤ ȼ.1. ɂɡ 
ɬɚɛɥɢɰɵ 3.6 ɜɢɞɧɨ, ɱɬɨ ɬɨɥɶɤɨ ɞɚɧɧɵɣ ɜɚɪɢɚɧɬ ɢɦɟɟɬ ɞɨɩɭɫɬɢɦɭɸ ɜɵɫɨɬɭ 
ɨɬɫɚɫɵɜɚɧɢɹ. ɂɡ ɨɬɦɟɬɨɤ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɜɵɛɢɪɚɟɦ ɬɚɤɨɟ ɡɧɚɱɟɧɢɟ, 
ɤɨɬɨɪɨɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɟcɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɜɨ ɜɫɟɯ ɪɚɫɫɦɨɬɪɟɧɧɵɯ 
ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ, ɬɨ ɟɫɬɶ  ∇ܼ˓.ˍ. = ͺͻ͵,ͶͶ ˏ. 
 

3.4 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 

Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [11] ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ 
ɩɨ ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ.  

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 ܵːˑˏ = ௔ܰܿ߮ݏ݋ = ͺͶͲͲͲͲ,ͺͷ = ͳͳ͹ʛʑ ∙ ʏ.                                                               ሺ͵.ͳʹሻ 

 
ɑɢɫɥɨ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 ˓ = ͸ͲͲͲ݊௖ = ͸ͲͲͲͳ͸͸,͹ = ͵͸.                                                                                     ሺ͵.ͳ͵ሻ 

 
ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ: ɋȼ-728/110-36, 

ɞɚɧɧɵɟ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.7 
 

Ɍɚɛɥɢɰɚ 3.7 – ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ-1130/140-48Ɍɋ4 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ܵːˑˏ, ʛʑʏ 98,8 

ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ʟːˑˏ, ʛʑ˕ 84 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ܿ߮ݏ݋, ˑ. ˈ. 0,85 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ܷːˑˏ, ˍʑ 13,8 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ːܫ ˑˏ, ˍʏ 4,13 

ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ݊ːˑˏ, ˑ˄/ˏˋː 166,7 

 
3.5 Ɋɚɫɱɟɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

 
ȼ ɨɫɧɨɜɭ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɡɚɥɨɠɟɧɵ ɬɪɢ 

ɭɫɥɨɜɢɹ, ɤɨɬɨɪɵɦ ɞɨɥɠɟɧ ɩɨɞɱɢɧɹɬɶɫɹ ɩɨɬɨɤ ɩɪɨɬɟɤɚɸɳɟɣ ɜ ɧɟɣ ɠɢɞɤɨɫɬɢ: 
1. Ɋɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɩɨ ɨɤɪɭɠɧɨɫɬɢ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 

ɚɩɩɚɪɚɬɚ. ɗɬɨ ɭɫɥɨɜɢɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ, ɟɫɥɢ ɜ ɥɸɛɨɦ ɪɚɞɢɚɥɶɧɨɦ ɫɟɱɟɧɢɢ ɛɭɞɭɬ 
ɨɞɢɧɚɤɨɜɵ ɪɚɞɢɚɥɶɧɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɫɤɨɪɨɫɬɢ υr. 

2. Ɉɞɢɧɚɤɨɜɚɹ ɡɚɤɪɭɬɤɚ ɩɨɬɨɤɚ (ɩɨɫɬɨɹɧɫɬɜɨ ɦɨɦɟɧɬɚ ɫɤɨɪɨɫɬɢ) ɩɟɪɟɞ 
ɧɚɩɪɚɜɥɹɸɳɢɦ ɚɩɩɚɪɚɬɨɦ, ɬ.ɟ. υur = const, ɝɞɟ υu – ɨɤɪɭɠɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ 
ɫɤɨɪɨɫɬɢ ɜ ɥɸɛɨɣ ɬɨɱɤɟ ɩɨɬɨɤɚ; r – ɪɚɞɢɭɫ ɪɚɫɩɨɥɨɠɟɧɢɹ ɬɨɱɤɢ. 
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3. Ɋɚɡɦɟɪɵ ɪɚɞɢɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɞɨɥɠɧɵ ɛɵɬɶ 
ɬɚɤɢɦɢ, ɱɬɨɛɵ ɫɪɟɞɧɢɟ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɜ ɧɢɯ ɧɟ ɩɪɟɜɨɫɯɨɞɢɥɢ ɩɪɟɞɟɥɶɧɵɯ 
ɡɧɚɱɟɧɢɣ, ɨɩɪɟɞɟɥɹɟɦɵɯ ɭɪɨɜɧɟɦ ɞɨɩɭɫɬɢɦɵɯ ɩɨɬɟɪɶ. 

ɍɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ φɫɩ = 2250  – ɪɟɤɨɦɟɧɞɭɟɦɵɣ ɭɝɨɥ ɨɯɜɚɬɚ 
ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. 

ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
ݎ˅  ˘ = ͳ,͹͵ͻ ∙ ଵܦ = ͳ,͹͵ͻ ∙ ͷ = ͺ,͸ͻͷ ˏ.                                                      ሺ͵.ͳͶሻ 
 
Ⱦɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ:ܦː˃˓ = ͺ,ͷͷ ˏ.  
ȼɵɫɨɬɚ ɫɬɚɬɨɪɚ: 
˕˔ܤ  = ܾ଴ + Ͳ,ͲͲ͵͵ ∙ ଵܦ = ͳ,͹ͷ + Ͳ,ͲͲ͵͵ ∙ ͷ = ͳ,͹͸͹ ˏ.                            ሺ͵.ͳͷሻ 
 
Ⱦɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ, ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɜɡɹɬɚɹ ɩɨ ɝɪɚɮɢɤɭ ݒ˔˓ =  (௣ܪ)݂

ɪɚɜɧɚ: ߭˅˘ = ͸ ˏ/˔. 
 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɫɩɢɪɚɥɶɧɨɝɨ ɤɚɧɚɥɚ ɤɚɦɟɪɵ: 
 ܳ𝑖 = ்ܳ ∙ ͵͸Ͳ = ͳͺͷ,͸ͺ ∙ ʹʹͷ͵͸Ͳ = ͳͳ͸,Ͳͷ ˏଷ/˔.                                                  ሺ͵.ͳ͸ሻ 

 ˆˇˈ Q୘ - ɩɨɥɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ, Q୘=185,68 ˏଷ/˔.    
 
ɉɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 

ܨ˅  ˘ = ܳ𝑖ɓ˅˘ = ͳͳ͸,Ͳͷ͸ = ͳͻ,͵Ͷ ˏଶ.                                                                        ሺ͵.ͳ͹ሻ 

 
ɒɢɪɢɧɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: ˃˅˘ = Ͷ,Ͷʹ ˏ.  
ȼɵɫɨɬɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: ܾ˅˘ = Ͷ,͵͹ ˏ. 
ȼ ɬɚɛɥɢɰɟ ȼ.1 ɩɪɢɥɨɠɟɧɢɹ ȼ ɩɪɟɞɫɬɚɜɥɟɧ ɪɚɫɱɟɬ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ 

ɤɚɦɟɪɵ, ɜɵɩɨɥɧɟɧɧɵɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ MicrosoftExcel. 
ɉɨ ɪɚɫɫɱɢɬɚɧɧɵɦ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɫɟɱɟɧɢɹɦ ɫɩɢɪɚɥɢ ɫɬɪɨɢɦ ɝɪɚɮɢɤ ݎ𝑖 = ݂ሺ߮˔˒ሻɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 3.2. 
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Ɋɢɫɭɧɨɤ 3.2– ɝɪɚɮɢɤݎ𝑖 = ݂ሺ߮˔˒ሻ 

 
Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɭɱɢɬɶ ɡɧɚɱɟɧɢɹ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɩɥɚɧɚ ɫɩɢɪɚɥɢ. Ⱦɥɹ 

ɷɬɨɝɨ ɪɚɡɛɢɜɚɟɬɫɹ ɭɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɱɟɪɟɡ ɢɧɬɟɪɜɚɥɵ 15º ɢ 
ɧɚɯɨɞɢɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɤɚɠɞɨɦɭ ɭɝɥɭ ɡɧɚɱɟɧɢɟ r. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.8. 
 
Ɍɚɛɥɢɰɚ 3.8 –Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ߮° 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 ݎ𝑖, ˏ 3,60 4,19 4,68 5,10 5,48 5,83 6,16 6,48 6,79 7,09 7,37 7,65 7,92 8,18 8,44 8,69 
 

ɒɢɪɢɧɚ ɩɨɞɜɨɞɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɢɡ Ƚɍɏ: 
            ʑ’ = ʹ,ͻʹͺ ∙ Dଵ = ͳͶ,͸Ͷ ˏ                                                                              ሺ͵.ͳͺሻ 
 
ɇɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɛɵɱɨɤ, ɬɚɤ ɤɚɤ B’ ɛɨɥɶɲɟ 7 ɦ, 

ɲɢɪɢɧɚ ɤɨɬɨɪɨɝɨ:  
 b = ͳ + Qబସ଴଴ = ͳ,ͷ  ˏ.                                                                                (3.19) 

 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɫɬɪɨɢɦ ɛɟɬɨɧɧɭɸ ɫɩɢɪɚɥɶɧɭɸ ɤɚɦɟɪɭ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɚ ɪɢɫɭɧɤɟ ȼ.3 ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ. 
 
3.6 ȼɵɛɨɪ ɬɢɩɚ ɢ ɝɚɛɚɪɢɬɧɵɯ ɪɚɡɦɟɪɨɜ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 
ɇɚɢɛɨɥɟɟ ɤɪɭɩɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɩɨ ɝɚɛɚɪɢɬɚɦ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɝɢɞɪɨɬɭɪɛɢɧ ɹɜɥɹɟɬɫɹ ɦɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ (Ɇɇɍ), ɪɚɡɦɟɳɟɧɢɟ ɤɨɬɨɪɨɣ 
ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ 
Ƚɗɋ.  

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ Ɇɇɍ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɛɴёɦɨɦ ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ 
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ɤɨɬɥɚ, ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɫɭɦɦɚɪɧɨɝɨ ɨɛɴɟɦɚ ɫɟɪɜɨɦɨɬɨɪɨɜ, ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɨɞɧɨɣ 
Ɇɇɍ. 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ ə.Ʌ. Ⱦɭɯɨɜɧɨɝɨ ɢ Ʌ.Ɇ.ɒɢɮɪɢɧɚ [5] ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɢɩ 
ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ:Ɇɇɍ 8/1-40-8-2 

Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ɜɦɟɫɬɢɦɨɫɬɶɸ 8 ɦ3, 
ɫɨɫɬɨɹɳɢɦ ɢɡ 1 ɫɨɫɭɞɚ ɧɚ ɞɚɜɥɟɧɢɟ 4 Ɇɉɚ (40 ɤɝɫ/ɫɦ2), ɫ ɦɚɫɥɨɧɚɫɨɫɧɵɦ 
ɚɝɪɟɝɚɬɨɦ ȽȺ 8/1 – 40, ɢɦɟɸɳɢɦ ɫɥɢɜɧɨɣ ɛɚɤ ɜɦɟɫɬɢɦɨɫɬɶɸ 8 ɦ3 ɫ 2 ɧɚɫɨɫɚɦɢ. 

 
3.7 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 
 
ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [5] (ɬɚɛɥɢɰɚ 9.2, ɫɬɪ. 103),] ɨɩɪɟɞɟɥɹɟɦ ɬɢɩ ɗȽɊɄ. 

Ɍɚɤ ɤɚɤ ɬɭɪɛɢɧɚ ɉɅ, ɬɨ ɜɵɛɢɪɚɟɦ ɗȽɊɄ (ɞɥɹ ȽȺ ɫ ɞɜɭɦɹ ɪɟɝɭɥɢɪɭɸɳɢɦɢ 
ɨɪɝɚɧɚɦɢ). Ⱦɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ 150 ɦɦ. ȼɵɛɪɚɧɧɵɣ ɪɟɝɭɥɹɬɨɪ ɗȽɊɄ -
2ɂ1-150-4. 

 
3.8 Ɋɚɫɱɟɬ ɧɚ ɩɪɨɱɧɨɫɬɶ ɜɚɥɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢ ɩɨɞɲɢɩɧɢɤɚ 

ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
ȼɚɥ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ. 

Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɨɢɡɜɨɞɢɦ ɫ ɭɱɟɬɨɦ ɫɨɜɦɟɫɬɧɨɝɨ ɞɟɣɫɬɜɢɹ 
ɫɤɪɭɱɢɜɚɸɳɢɯ, ɢɡɝɢɛɚɸɳɢɯ ɢ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɭɫɢɥɢɣ. 

 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɪɚɫɱɟɬ ɧɚɪɭɠɧɨɝɨ ɞɢɚɦɟɬɪɚ ɜɚɥɚ: 
˅∗ܦ  ൒ ቆͷ.ͳ ∙ ʛˍ˓߬ˇˑ˒ ቇ଴.ଷଷ  ,                                                                                           ሺ͵.ʹͲሻ 

 
ɝɞɟ ߬ˇˑ˒ = ͵Ͳ ÷ ͵ͷ Ɇɉɚ. 
 

ɉɪɢɧɢɦɚɟɦ ߬ˇˑ˒ = ʹͻ Ɇɉɚ, ɚ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ʛˍ˓ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 

 ʛˍ˓ = Ͳ,ͲͲͻ͹Ͷ ∙ ܰ݊˔ˋː˘ = Ͳ,ͲͲͻ͹Ͷ ∙ ͺͶͲͲͲͳ͸͸.͹ = Ͷ,ͻ  ˍʜ ∙ ˏ                                  ሺ͵.ʹͳሻ 

 
Ɍɨɝɞɚ: 
˅∗ܦ  ൒ (ͷ,ͳ ∙ Ͷ,ͻʹͻ )଴.ଷଷ = Ͳ,ͻͷ͵ ˏ. 
 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɨɤɪɭɝɥɹɟɦ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɞɨ 

ɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ. ɉɪɢɧɢɦɚɟɦ ܦɜ = ͳ ɦ.   
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ɇɚɩɪɚɜɥɹɸɳɢɣ ɩɨɞɲɢɩɧɢɤ ɬɭɪɛɢɧɵ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɜɨɫɩɪɢɹɬɢɹ 
ɪɚɞɢɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ, ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɫɟɝɦɟɧɬɧɨɝɨ 
ɬɢɩɚ ɧɚ ɦɚɫɥɹɧɨɣ ɫɦɚɡɤɟ. 

ɉɪɢ ɪɚɫɱɟɬɟ ɩɨɞɲɢɩɧɢɤɚ ɨɩɪɟɞɟɥɹɟɦ ɟɝɨ ɪɚɡɦɟɪɵ ɢ ɩɪɨɜɟɪɹɟɦ ɧɚ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ. 

Ɋɚɞɢɚɥɶɧɭɸ ɫɢɥɭ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɷɦɩɢɪɢɱɟɫɤɨɣ 
ɡɚɜɢɫɢɦɨɫɬɢ: 

 ܴ˓˃ˇ = Ͳ,ͺ ∙ ܰ݊˔ˋː˘ ∙ ଵܦ = Ͳ,ͺ ∙ ͺͶͲͲͲͳ͸͸,͹ ∙ ͷ = ͺͲ,͸Ͷ ˍʜ.                                                 ሺ͵.ʹʹሻ 

 
Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ ݀ʞ, ɫ ɭɱɟɬɨɦ ɨɛɥɢɰɨɜɤɢ, ɨɛɵɱɧɨ 

ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ (15 ÷ 20) ɦɦ ɛɨɥɶɲɟ ܦɜ:  
 ݀ʞ = ˅ܦ + Ͳ,Ͳʹ = ͳ + Ͳ,Ͳʹ = ͳ,Ͳʹ ˏ.                      ሺ͵.ʹ͵ሻ 
 
ɍɝɨɥ, ɧɚ ɤɨɬɨɪɨɦ ɭɫɬɚɧɨɜɥɟɧ ɨɞɢɧ ɫɟɝɦɟɧɬ: 
ߙ  = ͵͸Ͳ°ܼ˔ˈˆ = ͵͸Ͳ°ͺ = Ͷͷ°                                                                                      ሺ͵.ʹͶሻ 

 
ɍɫɢɥɢɟ ɧɚ ɫɟɝɦɟɧɬ: 
 ܴଵ = ܴ˓˃ˇͳ + ʹ cos ߙ + ʹ cos ߙʹ = ͺͲ,͸Ͷͳ + ʹ cos Ͷͷ° + ʹ cos ͻͲ° = ͵͵,Ͷ ˍʜ     ሺ͵.ʹͷሻ 

 
Ⱦɥɢɧɚ ɫɟɝɦɟɧɬɚ: 
 ݈˔ˈˆ = Ͳ,ͺͷ݀ߨʞܼ˔ˈˆ = Ͳ,ͺͷ ∙ ߨ ∙ ͳ,Ͳʹͺ = Ͳ,͵Ͷ ˏ                                                      ሺ͵.ʹ͸ሻ 

 
Ⱦɥɹ ɫɟɝɦɟɧɬɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɚɜɧɨ: 
ˇ˖݌  = ܴ˓˃ˇ݈˔ˈˆ ∙ ℎɉ

= ͺͲ,͸ͶͲ,͵Ͷ ∙ Ͳ,Ͷ = ͷͻʹ,Ͷʹ ɤɉɚ                                                       ሺ͵.ʹ͹ሻ 

 
Ⱦɥɹ ɫɟɝɦɟɧɬɧɵɯ ɩɨɞɲɢɩɧɢɤɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɨɥɭɱɟɧɨ, ɱɬɨ 

ɞɨɩɭɫɤɚɟɦɨɟ [ɪɭɞ] ɪɚɜɧɨ: 
[ˇ˖݌]  = ͷͲ ∙ ܷ        ሺ͵.ʹͺሻ 
 ܷ = ߨ ∙ ݊˔ˋː˘ ∙ ݀ʞ͵Ͳ = ͵,ͳͶ ∙ ͳ͸͸,͹ ∙ ͳ͵Ͳ = ͳ͹,͹ͻ ˏ ˔ˈˍ⁄                                   ሺ͵.ʹͻሻ 
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Ɍɨɝɞɚ: 
[ˇ˖݌]  = ͷͲ ∙ ͳ͹,͹ͻ = ͺͺͻ,͸͹ ɤɉɚ.             
 
ɇɚɩɪɚɜɥɹɸɳɢɣ ɩɨɞɲɢɩɧɢɤ ɬɭɪɛɢɧɵ, ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɨɫɩɪɢɹɬɢɹ 

ɪɚɞɢɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ. Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɜɵɛɢɪɚɟɦ ɫɟɝɦɟɧɬɧɵɣ ɩɨɞɲɢɩɧɢɤ, ɬ.ɤ. 
ɫɟɝɦɟɧɬɧɵɟ ɩɨɞɲɢɩɧɢɤɢ ɛɨɥɟɟ ɬɟɯɧɨɥɨɝɢɱɧɵ, ɦɟɧɟɟ ɬɪɭɞɨɟɦɤɢ ɩɪɢ 
ɢɡɝɨɬɨɜɥɟɧɢɢ ɢ ɭɞɨɛɧɟɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚ Ƚɗɋ. 
 

3.9 ȼɵɛɨɪ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɵ ɤɨɦɩɨɧɨɜɤɢ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 

Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɤɨɦɩɨɧɨɜɤɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɈɋɌ 108.023.105-84 [6].  

ɉɪɢ ɞɢɚɦɟɬɪɟ ܦଵ =  ͷ ˏ ɢ ɡɨɧɬɢɱɧɨɦ ɬɢɩɟ ɝɟɧɟɪɚɬɨɪɚ ɜɵɛɢɪɚɟɦ ɫɯɟɦɭ 
ɤɨɦɩɨɧɨɜɤɢ ɬɭɪɛɢɧɵ ɫ ɬɪɟɦɹ ɧɚɩɪɚɜɥɹɸɳɢɦɢ ɩɨɞɲɢɩɧɢɤɚɦɢ ɜɟɪɯɧɟɣ, ɧɢɠɧɟɣ 
ɤɪɟɫɬɨɜɢɧɚɯ ɢ ɜ ɝɢɞɪɨɬɭɪɛɢɧɟ. ɇɚɝɥɹɞɧɨ ɫɯɟɦɚ ɤɨɦɩɨɧɨɜɤɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 3.3.  

 

 
Ɋɢɫɭɧɨɤ 3.3 –Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɤɨɦɩɨɧɨɜɤɢ ɝɢɞɪɨɬɭɪɛɢɧɵ 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 

4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 
 

Ƚɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɇɢɠɧɟ-Ʉɭɪɹɬɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɚ ɨɬɜɟɱɚɬɶ 
ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ, ɟɟ ɷɤɨɧɨɦɢɱɧɨɫɬɢ, 
ɨɩɟɪɚɬɢɜɧɨɣ ɝɢɛɤɨɫɬɢ ɢ ɭɞɨɛɫɬɜɭ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɛɫɥɭɠɢɜɚɧɢɹ, 
ɜɨɡɦɨɠɧɨɫɬɢ ɪɚɫɲɢɪɟɧɢɹ. [9]. ɍɪɨɜɟɧɶ ɷɬɢɯ ɬɪɟɛɨɜɚɧɢɣ ɜ ɫɨɜɪɟɦɟɧɧɵɯ 
ɭɫɥɨɜɢɹɯ ɩɨɜɵɲɟɧ ɜ ɫɜɹɡɢ ɫ ɜɵɫɨɤɨɣ ɪɨɥɶɸ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶɸ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɜ ɨɛɟɫɩɟɱɟɧɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 
ɩɨɬɪɟɛɢɬɟɥɟɣ ɢ ɧɚɞɟɠɧɨɫɬɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 

 
4.2 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ 

 
4.2.1 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 
ȼɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɩɨ ɨɞɧɨɦɭ ɧɚ ɤɚɠɞɵɣ 

ɝɟɧɟɪɚɬɨɪ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ Ɍɟɯɧɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɨɣ «ɊɭɫȽɢɞɪɨ», «…ɜ ɫɟɬɢ ɞɨ 
35 ɤȼ ɜɤɥɸɱɢɬɟɥɶɧɨ, ɤɚɤ ɩɪɚɜɢɥɨ, ɞɨɥɠɧɵ ɩɪɢɦɟɧɹɬɶɫɹ ɫɭɯɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ».  

Ⱦɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɝɟɧɟɪɚɬɨɪɚ ɪɚɜɧɚ 
0,5% ɨɬ ∑ܲ̂ ,ːˑˏ: 

 ܵ˔ː = Ͳ,ͲͲͷ ∙ ܲ̂  ːˑˏܿ߮ݏ݋ = Ͳ,ͲͲͷ ∙ ͵͵͸ͲͲͲͲ,ͺͷ = ͳͻ͹͸ ˍʑʏ,                                      ሺͶ.ͳሻ 

 
ɝɞɟ ܲ̂ ,ːˑˏ – ɧɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ; 
 .ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ – ߮ݏ݋ܿ 
 

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

ɉɨ ɤɚɬɚɥɨɝɭ [10], ɜɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ Ɍɋ-2000/13,8 ɍɁ, ɩɚɫɩɨɪɬɧɵɟ 
ɞɚɧɧɵɟ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 

 
Ɍɚɛɥɢɰɚ 4.1 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ɍɋ-2000/13,8 ɍɁ Sɧɨɦ, ɆȼȺ 

ܷ, ɤȼ ˍܷˊ, % 𝛥 ௫ܲ, ɤȼɬ 𝛥̱ܲ , ɤȼɬ 
ɋɬɨɢɦɨɫɬɶ, 
ɦɥɧ. ɪɭɛ. ˅ܷː, ɤȼ ܷːː, ɤȼ 

2,0 13,8 0,4 6,0 4,0 18 24 

 ܵ˕˔ː = ʹͲͲͲ ˍʑ ∙ ʏ ൒ ܵ˔ː = ͳͻ͹͸ ˍʑ ∙ ʏ. 
 

4.2.2 ȼɵɛɨɪ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
 
1. Ⱦɥɹ ɫɯɟɦɵ ɫ ɟɞɢɧɢɱɧɵɦɢ ɛɥɨɤɚɦɢ 
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Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɛɥɨɤɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɜ 
ɫɟɬɶ ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, ɩɨɞɤɥɸɱɟɧɧɨɣ 
ɧɚ ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ ɬ.ɟ. ɧɚɝɪɭɡɤɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 

 ܵ˓˃˔˚ = ܲ̂ − ̝ܲ ːܿ߮ݏ݋ = ͺͶ − ͵͵͸ ∙ Ͳ,ͲͲͷͲ,ͺͷ = ͻͺ,ͺ ʛʑ ∙ ʏ,                                       ሺͶ.ʹሻ 

 
ɉɨ ɬɚɛɥɢɰɟ 5.26 [12] ɜɵɛɢɪɚɟɬɫɹ ɫɢɥɨɜɨɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɛɟɡ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɫ ɫɢɫɬɟɦɨɣ ɨɯɥɚɠɞɟɧɢɹ ɜɢɞɚ «Ⱦɐ», ɩɪɟɞɧɚɡɧɚɱɟɧɵ 
ɞɥɹ ɪɚɛɨɬɵ ɜ ɛɥɨɤɟ ɫ ɝɟɧɟɪɚɬɨɪɨɦ ɌȾɐ-125000/220-ɍ1, ɍɏɅ1 ɋɌɈ 15352615-
024-2012. ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 
 
Ɍɚɛɥɢɰɚ 4.2 −Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-125000/220-ɍ1 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 
ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ Sɧɨɦ Ɇȼ∙Ⱥ 125 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜɵɫɲɟɣ 
ɨɛɦɨɬɤɢ 

Uɜɧ ɤȼ 242 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɢɡɲɟɣ 
ɨɛɦɨɬɤɢ 

Uɧɧ ɤȼ 13,8 

ɇɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ Uɤ % 11 
ɉɨɬɟɪɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ Δܲɤ ɤȼɬ 380 

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

ɋɬɨɢɦɨɫɬɶ ʙ˕ ɦɥɧ.ɪɭɛ 158 

 
ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ʡ୫a୶ = ͶͲͲͲ 
ɢ ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ . 

 ߬ = (Ͳ,ͳʹͶ + ʡ௠௔௫ͳͲସ )ଶ ∙ ͺ͹͸Ͳ = (Ͳ,ͳʹͶ + ͶͲͲͲͳͲସ )ଶ ∙ ͺ͹͸Ͳ = ʹͶͲͷ ˚ˆˑˇ.  ሺͶ.͵ሻ 

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

 
ɝɞɟ ߤ = ͳ – ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ [12, ɬɚɛɥ. 6.5];  ܶ˒ ˎ =  ͵Ͳ  – ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ [12, ɬɚɛɥ. 6.7]; 𝜔 =  Ͳ,Ͳʹͷ  – ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ [12, ɬɚɛɥ. 
6.4];  T˅ = ͸Ͳ – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ [12, ɬɚɛɥ. 6.6]. 

 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
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∆ܹ̆ ˘ = ݊˕ ∙ ∆ܲ̆ ˘ ∙ ˄˃˓ݐ = ͳ ⋅ Ͳ,ͳ͵ͷ ⋅ ͺ͹ʹͻ = ͳͳ͹ͺ,Ͷʹ ʛʑ˕ ∙ ˚,                   ሺͶ.ͷሻ 

 
ɝɞɟ nʡ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
 

ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆ܹ = ∆̞̱ܲ݊ ∙ (ܵ˓˃˔˚ܵːˑˏ )ଶ ∙ ߬ = Ͳ,͵ͺͳ ∙ (ͻ͸,ͺͳʹͷ)ଶ ∙ ʹͶͲͷ = ͷͶͺ,ͷͻ ʛʑ˕ ∙ ˚.         ሺͶ.͸ሻ 

 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ሺܷଵሻ = ଵߚ ∙ ∆ ௫ܹ௫ + ଶߚ ∙ ∆ܹ = Ͳ,ͻ ∙ ͳͲ−ଶ ∙ ͳͳ͹ͺ,Ͷʹ + ͳ,ͳ ∙ ͳͲ−ଶ ∙ ͷͶͺ,ͷͻ = = ͳ͸,͸Ͷ  ˕˞˔. ˓˖˄./ˆˑˇ,                                                                                         ሺͶ.͹ሻ 
 
ɝɞɟ 1ߚ – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɫɨɝɥɚɫɧɨ Ɏɟɞɟɪɚɥɶɧɨɣ ɫɥɭɠɛɟ ɩɨ 
ɬɚɪɢɮɚɦ [13], ɪɚɜɧɵɣ Ͳ,ͻ ∙ ͳͲ−ଶ  ˕˞˔. ˓˖˄./ሺʛʑ˕ ∙ ˚ሻ, ߚଶ = ͳ,ͳ ∙ ͳͲ−ଶ ˕˞˔. ˓˖˄./ሺʛʑ˕ ∙ ˚˃˔ሻ. 
 

Ⱦɥɹ ɱɟɬɵɪёɯ ɛɥɨɤɨɜ ɜɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ: 
 ሺܷଶሻ = ሺܷଵሻ ∙ ͵ = ͳ͸,͸Ͷ ∙ ͵ = ͸͸,ͷ͸ ˕˞˔. ˓˖˄./ˆˑˇ.                                       ሺͶ.ͺሻ 

 
2. Ⱦɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧёɧɧɵɦɢ ɛɥɨɤɚɦɢ 

 ܵ˓˃˔ = ʹ ⋅ ܲ̂ ˈː − ̝ܲ ːcos ߮ = ʹ ⋅ ͺͶ − Ͳ,ͲͲͷ ⋅ ͵͵͸Ͳ,ͺͷ = ͳͻ͵,͹ ʛʑ ∙ ʏ.                      ሺͶ.ͻሻ 

 
ɉɨ ɬɚɛɥɢɰɟ 5.26 [12] ɜɵɛɢɪɚɟɬɫɹ ɫɢɥɨɜɨɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɛɟɡ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɫ ɫɢɫɬɟɦɨɣ ɨɯɥɚɠɞɟɧɢɹ ɜɢɞɚ «Ⱦɐ», ɩɪɟɞɧɚɡɧɚɱɟɧɵ 
ɞɥɹ ɪɚɛɨɬɵ ɜ ɛɥɨɤɚɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɌȾɐ-200000/220-ɍ1, ɍɏɅ1 ɋɌɈ 15352615-
024-2012.ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3. 
 
Ɍɚɛɥɢɰɚ 4.3 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-200000/220- ɍ1 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 
ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ Sɧɨɦ Ɇȼ∙Ⱥ 200 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜɵɫɲɟɣ ɨɛɦɨɬɤɢ Uɜɧ ɤȼ 242 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɢɡɲɟɣ ɨɛɦɨɬɤɢ Uɧɧ ɤȼ 13,8 

ɇɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ Uɤ % 11 
ɉɨɬɟɪɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ Δܲɤ ɤȼɬ 580 

ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ Δܲɯɯ ɤȼɬ 200 
Ɍɨɤ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ܫɯ % 0,45 

ɋɬɨɢɦɨɫɬɶ Ʉɬ ɦɥɧ.ɪɭɛ 240 
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ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 
˄˃˓ݐ  = ͺ͹͸Ͳ − ߤ ⋅ ܶ˒ ˎ − 𝜔 ∙ ܶ˅ = ͺ͹͸Ͳ − ͳ ∙ ͵Ͳ − Ͳ,Ͳͷ ∙ ͸Ͳ = ͺ͹ʹ͹˚; ሺͶ.ͳͲሻ 
 

ɝɞɟ ߤ = ͳ – ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ [12, ɬɚɛɥ. 6.5];  ܶ˒ ˎ =  ͵Ͳ  – ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ [12, ɬɚɛɥ. 6.7]; 𝜔 =  Ͳ,Ͳͷ  – ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ [12, ɬɚɛɥ. 6.4];  T˅ = ͸Ͳ – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ [12, ɬɚɛɥ. 6.6]. 

 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 

 ∆ܹ̆ ˘ = ݊˕ ∙ ∆ܲ̆ ˘ ∙ ˄˃˓ݐ = ʹ ⋅ Ͳ,ʹ ⋅ ͺ͹ʹ͹ = ͳͳ͹ͺ,ͳͷ  ʛʑ˕ ∙ ˚;                   ሺͶ.ͳͳሻ 

 
ɝɞɟ nʡ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
 

ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆ܹ = ∆̞̱ܲ݊ ∙ (ܵ˓˃˔˚ܵːˑˏ )ଶ ∙ ߬ = Ͳ,ͷͺʹ ∙ (ͳͻ͵,͹ʹͲͲ )ଶ ∙ ʹͶͲͷ = ͸ͷͶ,ͳ͸ ʛʑ˕ ∙ ˚;   ሺͶ.ͳʹሻ 

 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ሺܷଷሻ = ଵߚ ∙ ∆ ௫ܹ௫ + ଶߚ ∙ ∆ܹ = Ͳ,ͻ ∙ ͳͲ−ଶ ∙ ͳͳ͹ͺ,ͳͷ + ͳ,ͳ ∙ ͳͲ−ଶ ∙ ͸ͷͶ,ͳ͸ = = ͳ͹,ͺͲ ˕˞˔. ˓˖˄./ˆˑˇ                                                                                         ሺͶ.ͳ͵ሻ 
 
ɝɞɟ 1ߚ – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɫɨɝɥɚɫɧɨ Ɏɟɞɟɪɚɥɶɧɨɣ ɫɥɭɠɛɟ ɩɨ 
ɬɚɪɢɮɚɦ [13], ɪɚɜɧɵɣ Ͳ,ͻ ∙ ͳͲ−ଶ  ˕˞˔. ˓˖˄./ሺʛʑ˕ ∙ ˚ሻ, ߚଶ = ͳ,ͳ ∙ ͳͲ−ଶ ˕˞˔. ˓˖˄./ሺʛʑ˕ ∙ ˚˃˔ሻ. 

 
Ⱦɥɹ ɞɜɭɯ ɛɥɨɤɨɜ ɜɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ: 
 ሺܷସሻ = ሺܷଷሻ ∙ ʹ = ͳ͹,ͺͲ ∙ ʹ = ͵ͷ,͸Ͳ ˕˞˔. ˓˖˄./ˆˑˇ.                                     ሺͶ.ͳͶሻ 

 
4.3 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 
 
ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɧɚ Ɋɍ 220 ɤȼ: 
 SΣ = nˆ ∙ (Pʒ − P̝ ːcosɔˆ ) = ͵ ∙ (ͺͶ − Ͳ,ͲͲͷ ∙ ͵͵͸Ͳ,ͺͷ ) = ͵ͻ͵,͵ʹ ʛʑ ∙ ʏ.             ሺͶ.ͳͷሻ 
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ɇɚɬɭɪɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ɩɟɪɟɞɚɜɚɟɦɚɹ ɩɨ 1 ɰɟɩɢ 220 ɤȼ ܲː ˃˕ = ͳ͵ͷ Ɇȼɬ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ cosɔୡ = Ͳ,ͺͷ. 

 
Ʉɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 220 ɤȼ: 
 ݊ˎ = ܵΣ݇ ∙ ܲː ˃˕/cosɔୡ + ͳ = ͵ͻ͵,͵ʹͳ,ʹ ∙ ͳ͵ͷ/Ͳ,ͺͷ + ͳ = ͵,Ͷ͵.                              ሺͶ.ͳ͸ሻ 

 
ɝɞɟ k = 1,2 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɧɚɬɭɪɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ 

ɉɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ȼɅ 220 ɤȼ ɪɚɜɧɵɦ nˎ = Ͷ. 
Ɋɚɛɨɱɢɣ ɬɨɤ ȼɅ 220 ɤȼ: 
ܫ˓  ˃˄ = ܵΣ݊ˎ ∙ √͵ ∙ ܷːˑˏ = ͵ͻ͵,͵ʹ√͵ ∙ Ͷ ∙ ʹʹͲ = ʹʹͷ ʏ.                                                ሺͶ.ͳ͹ሻ 

 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 220 ɤȼ: 
ܫ˓  ˃˔˚ = ʡߙ ∙ 𝑖ߙ ∙ ܫ˓ ˃˄ = ͳ,Ͳ ∙ ͳ,Ͳͷ ∙ ʹͷͺ = ʹ͹ͳ ʏ,                                            ሺͶ.ͳͺሻ 

 
ɝɞɟ αi = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦɚɤɫɢɦɭɦɟ 
ɧɚɝɪɭɡɤɢ [12, ɫ 91]; αʡ = ͳ,Ͳ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ [12, ɬɚɛɥ. 3.13]. 

 
ɋɜɵɲɟ 1 ɤȼ ɜɵɛɨɪ ɫɟɱɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɦɟɬɨɞɨɦ ɷɤɨɧɨɦɢɱɟɫɤɨɣ 

ɩɥɨɬɧɨɫɬɢ ɬɨɤɚ Ȗ = 1,1 Ⱥ/ɦɦ2 
ܨ  = ܫ˓ ߛ˚˔˃ = ʹ͹ͳͳ,ͳ = ʹͶ͸ ˏˏଶ 

        
(4.19) 

 
ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱёɬɧɨɝɨ ɬɨɤɚ ɜɵɛɢɪɚɟɦ ɩɪɨɜɨɞ Ⱥɋ-240/32, ɤɨɬɨɪɨɦɭ 

ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɫɥɟɞɭɸɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ [ͳʹ, ˕˃˄ˎ ͵.ͳͷ]: 
Ⱦɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ ̌ܫ ˑ˒ =  ͸ͳͲ ʏ; 
 
ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ: 
ܫ˒  .˃˅ = S∑ሺnˎ − ͳሻ ∙ √͵ ∙ Uːˑˏ = ͵ͻ͵,͵ʹ͵ ∙ √͵ ∙ ʹʹͲ = Ͳ,͵ͶͶ ˍʏ ˍʏ.                       ሺͶ.ʹͲሻ 

ܫ˒  .˃˅ < ܫ̌ ˑ˒, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɪɚɧɧɵɣ ɩɪɨɜɨɞ Ⱥɋ-240/32 ɭɞɨɜɥɟɬɜɨɪɹɟɬ 
ɭɫɥɨɜɢɸ ɧɚɝɪɟɜɚ. 
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4.4 ȼɵɛɨɪ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 
 

Ɍɚɤ ɤɚɤ ɩɪɨɟɤɬɢɪɭɟɦɚɹ ɫɬɚɧɰɢɹ ɢɦɟɟɬ ɦɨɳɧɨɫɬɶ 336 Ɇȼɬ, ɢ ɞɨɥɠɧɚ ɢɦɟɬɶ 
ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɞɤɥɸɱɟɧɢɹ ɰɢɮɪɨɜɵɯ ɭɫɬɪɨɣɫɬɜ, ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɦɟɧɢɬɶ ɈɊɍ 
220 ɤȼ.  
 ɉɪɢɧɢɦɚɟɬɫɹ ɫɯɟɦɚ ɞɜɟ ɪɚɛɨɱɢɟ ɫɢɫɬɟɦɵ ɲɢɧ ɫ ɨɛɯɨɞɧɨɣ. 
 

4.5 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-
ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ 
 

Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɫɯɟɦɵ ɨɬɥɢɱɚɸɬɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ɹɱɟɟɤ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ. ɉɨɷɬɨɦɭ 
ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɨɰɟɧɢɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ʙ𝑖 = ݊ ⋅ ʙ˕ + ݐ ⋅ ʙʙʟʢЭ + ݉ ⋅ ʙʡʠʜ,                                                                   ሺͶ.ʹͳሻ 
 
ɝɞɟ ʙʙʟʢЭ- ɪɚɫɱɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɄɊɍɗ; ʙ˕- ɪɚɫɱɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ (ɫɦ. ɬɚɛɥɢɰɭ 4.2); ʙʡʠʜ- ɪɚɫɱɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ (ɫɦ. ɬɚɛɥɢɰɭ 4.1); ݊ – ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; ݉ – ɤɨɥɢɱɟɫɬɜɨ Ɍɋɇ; ݐ - ɤɨɥɢɱɟɫɬɜɨ ɹɱɟɟɤ ɈɊɍ. 
ݐ  = ߙ + ߚ + ʹ = Ͷ + Ͷ + ʹ = ͳͲ (1 ɫɥɭɱɚɣ) 

ݐ  = ߙ + ߚ + ʹ = Ͷ + Ͷ + ʹ = ͳͲ (2 ɫɥɭɱɚɣ) 
 

ɝɞɟ α – ɤɨɥɢɱɟɫɬɜɨ ɜɜɨɞɧɵɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ; 
ȕ – ɤɨɥɢɱɟɫɬɜɨ ɥɢɧɢɣ. 

 
Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ʙଵଶଶ଴ ɞɥɹ ɫɯɟɦɵ ɫ ɟɞɢɧɢɱɧɵɦɢ ɛɥɨɤɚɦɢ: 

 ʙଵଶଶ଴ = Ͷ ⋅ ͳͷͺ + ͳͲ ⋅ ͹ͺ + ͵ ⋅ ʹͶ = ͳͶͺͲͻ͸͸ ˕˞˔. ˓˖˄ 
 

Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ʙଶଶଶ଴ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ: 
 ʙଶଶଶ଴ = Ͷ ⋅ ͳʹͲ + ͺ ⋅ ͹ͺ + ͵ ⋅ ʹͶ = ͳͳ͹ͶͲͶͺ ˕˞˔. ˓˖˄.. 

 
ɉɪɢɜɟɞёɧɧɵɟ ɡɚɬɪɚɬɵ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ʖ𝑖 = ʔː ∙ ʙ𝑖 + ʗ𝑖 ,                                                                                                   ሺͶ.ʹʹሻ 
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ɝɞɟ ʔː – Ʉɨɷɮɮɢɰɢɟɧɬ ɧɨɪɦɚɬɢɜɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɜ 
ɷɧɟɪɝɟɬɢɤɭ ɩɨ ɩɪɢɤɚɡɭ Ɇɢɧɫɬɪɨɹ ɊɎ , ɪɚɜɧɵɣ 15 %. 
 ʖଵ = Ͳ,ͳͷ ∙ ͳͶͺͲͻ͸͸ + ͸͸,ͷ͸ = ʹʹʹʹͳʹ ˕˞˔. ˓˖˄./ˆˑˇ. 
 ʖଶ = Ͳ,ͳͷ ∙ ͳͳ͹ͶͲͶͺ + ͵ͷ,͸Ͳ = ͳ͹͸ͳͶ͵ ˕˞˔. ˓˖˄./ˆˑˇ. 

 
Ɋɚɫɫɱɢɬɚɟɦ ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɜɚɪɢɚɧɬɚɦɢ: 
 P = ʖଵ − ʖଶʖଵ ∙ ͳͲͲ% = ʹʹʹʹͳʹ − ͳ͹͸ͳͶ͵ʹʹʹʹͳʹ ∙ ͳͲͲ% = ʹͲ,͹ %.                 ሺͶ.ʹ͵ሻ 

 
ɋɯɟɦɚ ɫ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɷɤɨɧɨɦɢɱɟɫɤɢ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɣ, ɨɞɧɚɤɨ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɜɵɫɨɤɨɣ ɧɚɞёɠɧɨɫɬɢ ɪɚɛɨɬɵ ɢ 
ɩɪɨɫɬɨɬɵ ɫɯɟɦɵ ɜɵɛɢɪɚɟɦ ɜɚɪɢɚɧɬ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ. 

 
4.6 Ɋɚɫɱёɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 
 
4.6.1 Ɋɚɫɱёɬ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 
Ɉɩɪɟɞɟɥɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 
ɋɨɩɪɨɬɢɜɥɟɧɢɹ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ: 

ˆݔ  = ′′ௗݔ ∙ ܷːˑˏଶܵːˑˏ = Ͳ,ʹ͹ ∙ ͳ͵,ͺଶͻͺ,ͺ = Ͳ,ͷʹͲ ʝˏ,                                                    ሺͶ.ʹͶሻ 

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

ݎ̂  = ˘ˆ𝜔 ∙ ʡ˃,ˆ = Ͳ,ͷʹͲ͵ͳͶ ∙ Ͳ,ͲͶͷ = Ͳ,Ͳ͵͹ ʝˏ,                                                          ሺͶ.ʹͷሻ 

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

ɋɨɩɪɨɬɢɜɥɟɧɢɹ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
˕ݔ  = ͳͲͲ%ˊˍݑ ∙ ܷʑʜଶܵːˑˏ = ͳͳͳͲͲ ∙ ʹͶʹଶͳʹͷ = ͷͳ,ͷͶ ʝˏ,                                                   ሺͶ.ʹ͸ሻ 

 
ɝɞɟ ݑˍˊ% – ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ܷʑʜ – ɧɚɩɪɹɠɟɧɢɟ ɨɛɦɨɬɤɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
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ݎ̞ = ∆̱ܲ ∙ ܷʑʜଶܵːˑˏଶ = Ͳ,͵ͺ ∙ ʹͶʹଶͳʹͷଶ = ͳ,Ͷʹ ʝˏ,                                                       ሺͶ.ʹ͹ሻ 

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

 
ɋɨɩɪɨɬɢɜɥɟɧɢɹ ȼɅ 220 ɤȼ: 
ˎ˅ݔ  = ˇ˖,ˑݔ ∙ ݈ = Ͳ,Ͷ͵ͷ ∙ ͻͲ = ͵ͻ,ͳͷ ʝˏ,                                                         ሺͶ.ʹͺሻ 

 
ɝɞɟ ݔˑ,˖ˇ – ɭɞɟɥɶɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ȼɅ; ݈ – ɞɥɢɧɚ ȼɅ; ݊  – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɵɯ ɥɢɧɢɣ. 

ݎ˅  ˎ = ˑݎ ,˖ˇ ∙ ݈ = Ͳ,ͳͳͺ ∙ ͻͲ = ͳͲ,͸ʹ ʝˏ,                                                           ሺͶ.ʹͻሻ 
 

ɝɞɟ ˑݎ ,˖ˇ – ɭɞɟɥɶɧɨɟ ɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ȼɅ. 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɫɬɟɦɵ: 
˔ݔ  = ܷ˄ଵଶܵˍ.ˊ = ʹ͵ͲଶʹͷͲ = ʹͳͳ,͸ ʝˏ,                                                                           ሺͶ.͵Ͳሻ 

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

ݎ̝  = xʠT˃ ,ʠ ∙ ω = ʹͳͳͳ,͸Ͳ,Ͳ͵ͷ ∙ ͵ͳͶ = ͳͻ,ʹͷ ʝˏ.                                                          ሺͶ.͵ͳሻ 

 
ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ: 
ˆܧ  = ′′∗ܧ ∙ ܷ˄ଶ = ͳ,ͳ͵ ∙ ͳ͵,ͺ = ͳͷ,ͷͻ ˍʑ,                                                         ሺͶ.͵ʹሻ 
 

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

ɝɞɟ ܧ∗˔′′  – ɡɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɣ ɗȾɋ ɞɥɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 
 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ: 
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ʙଵ = ܷʜʜܷʑʜ = ͳ͵,ͺʹͶʹ = Ͳ,Ͳͷ͹.                                                                                  ሺͶ.͵Ͷሻ 

 
4.6.2 Ɋɚɫɱёɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɉɄ RastrWin 
 
ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɚɛɥɢɰɵ ɫ ɜɧɟɫɟɧɧɵɦɢ ɜ ɉɄ ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ 

ɪɚɫɱɟɬɚ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɧɚ ɲɢɧɚɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 
ɢ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɝɥɚɜɧɵɯ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. ɉɪɢɧɰɢɩ ɧɭɦɟɪɚɰɢɢ ɭɡɥɨɜ 
ɢɡɨɛɪɚɠёɧ ɧɚ ɪɢɫɭɧɤɟ 4.1, ɚ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɩɨ ɜɟɬɜɹɦ – ɧɚ ɪɢɫɭɧɤɟ 4.2. 

 

 
Ɋɢɫɭɧɨɤ 4.1 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ 

 

 
Ɋɢɫɭɧɨɤ 4.2 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ 

 
ɇɚ ɪɢɫɭɧɤɟ 4.3 ɢɡɨɛɪɚɠɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ. 

 

 
Ɋɢɫɭɧɨɤ 4.3 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 
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ɇɚ ɪɢɫɭɧɤɚɯ 4.4 ɢ 4.5 ɢɡɨɛɪɚɠɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɬɨɤɨɜ ɬɪёɯɮɚɡɧɨɝɨ 
ɄɁ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɈɊɍ 220ɤȼ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 

 
Ɋɢɫɭɧɨɤ 4.4 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱёɬɚ ɬɪёɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɨɜ 

 

 
Ɋɢɫɭɧɨɤ 4.5 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱёɬɚ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɈɊɍ 

 
ɇɚ ɪɢɫɭɧɤɟ 4.6 ɢɡɨɛɪɚɠёɧ ɪɟɡɭɥɶɬɚɬ ɪɚɫɱёɬɚ ɬɨɤɚ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɧɚ ɈɊɍ 

220 ɤȼ. 
 

 
Ɋɢɫɭɧɨɤ 4.6 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱёɬɚ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɧɚ ɈɊɍ 220 ɤȼ 

 
4.6.3 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 
 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɬɨɤɨɜ ɄɁ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.4. 

 
Ɍɚɛɥɢɰɚ 4.4 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɬɨɤɨɜ ɄɁ  

ȼɢɞ ɧɟɫɢɦɦɟɬɪɢɢ Ɍɢɩ ɌɄɁ ˒ܫ .଴, ˍʏ 𝑖˖ 
1ɮ ɈɊɍ 220 ɤȼ 18,70 45,41 
3ɮ ɈɊɍ 220 ɤȼ 12,66 30,73 
3ɮ ȼɵɜɨɞɚ ɝɟɧɟɪɚɬɨɪɨɜ 13,8 ɤȼ 17,41 48,43 

ʝʟʢሺଵሻܫ  = ͳͺ,͹Ͳ ˍʏ > ʝʟʢሺଷሻܫ = ͳʹ,͸͸ ˍʏ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɟɥɢɱɢɧɚ ɬɨɤɚ 
ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɧɚ ɈɊɍ 220 ɤȼ ɹɜɥɹɟɬɫɹ ɪɚɫɱёɬɧɨɣ ɞɥɹ ɩɪɨɜɟɪɤɢ ɜɵɤɥɸɱɚɬɟɥɟɣ 
ɧɚ ɨɬɤɥɸɱɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ. 
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4.7 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ȼɵɛɨɪ ɢ ɪɚɫɱёɬ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ – 

ɜɚɠɧɟɣɲɢɣ ɷɬɚɩ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɥɸɛɨɣ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ, ɨɬ ɤɨɬɨɪɨɝɨ ɜ 
ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɢɬ ɧɚɞёɠɧɨɫɬɶ ɟё ɪɚɛɨɬɵ. 

ɉɪɢ ɜɵɛɨɪɟ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ 
ɧɟɫɤɨɥɶɤɢɯ ɬɪɟɛɨɜɚɧɢɣ: 

1. Ⱦɥɢɬɟɥɶɧɨɟ ɩɪɨɜɟɞɟɧɢɟ ɪɚɛɨɱɢɯ ɬɨɤɨɜ ɛɟɡ ɱɪɟɡɦɟɪɧɨɝɨ ɩɨɜɵɲɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ; 

2. ɉɪɨɬɢɜɨɫɬɨɹɧɢɟ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɦ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɢɦ ɢ 
ɬɟɩɥɨɜɵɦ ɞɟɣɫɬɜɢɹɦ ɬɨɤɨɜ ɄɁ; 

3. ȼɵɞɟɪɠɢɜɚɧɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ, ɭɞɨɜɥɟɬɜɨɪɟɧɢɟ 
ɬɪɟɛɨɜɚɧɢɹɦ ɷɤɨɧɨɦɢɱɧɨɫɬɢ. 

 
4.7.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ 

 
Ⱦɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɝɟɧɟɪɚɬɨɪɨɜ ɧɚɢɛɨɥɶɲɢɣ ɪɚɫɱɟɬɧɵɣ ɬɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɪɢ ɪɚɛɨɬɟ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɩɪɢ ɫɧɢɠɟɧɧɨɦ ɧɚ 5 % ɧɚɩɪɹɠɟɧɢɢ: 
˘˃ˏ.˄˃˓ ˆܫ  = ͳ,Ͳͷ ∙ Iˆ,ːˑˏ = ͳ,Ͳͷ ∙ Ͷ,ͳ͵ = Ͷ,͵Ͷ ˍʏ;                                       ሺͶ.͵ͷሻ 

 
Ɋɚɛɨɱɢɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 I˓˃˄ ୫a୶ ሺʟʢʑʜሻ = ͳ,Ͳͷ ∙ Sˆ,ːˑˏ√͵ ∙ U˕,ːˑˏ = ͳ,Ͳͷ ∙ ͻͺ,ͺ√͵ ∙ ʹͶʹ = Ͳ,ʹͷ ˍʏ;             ሺͶ.͵͸ሻ 

 
Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɥɢɧɢɹɯ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 220 ɤȼ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
୫a୶.˄˃˓ ˎܫ  = ܵ𝛴݊ˎ ∙ √͵ ∙ ܷːˑˏ = ͵ͻ͵,͵ʹͶ ∙ √͵ ∙ ʹ͵Ͳ = Ͳ,ʹͷ ˍʏ.                              ሺͶ.͵͹ሻ 

 
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɣ ɥɢɧɢɢ: 
.ˉя˕˖.˄˃˓ ˎܫ  = ܵ𝛴ሺ݊ˎ − ͳሻ ∙ √͵ ∙ ܷːˑˏ = ͵ͻ͵,͵ʹሺͶ − ͳሻ ∙ √͵ ∙ ʹ͵Ͳ = Ͳ,͵ʹͻ ˍʏ.  ሺͶ.͵ͺሻ 

 

 

4.7.2 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
4.7.2.1 ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 

 
Ɋɚɡɴɟɞɢɧɢɬɟɥɢ ɜɵɛɢɪɚɸɬɫɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɢ ɬɨɤɭ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ 

ɢ ɩɪɨɜɟɪɹɸɬɫɹ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɢ ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ ɩɨ ɬɟɦ ɠɟ ɡɧɚɱɟɧɢɹɦ, 
ɱɬɨ ɢ ɜɵɤɥɸɱɚɬɟɥɢ. 
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ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɈȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» ɞɥɹ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɵɛɢɪɚɟɦ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȽȽ-15-50/6300 
ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊɁ-20/8000 Ɇɍ3. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.5. 

 
Ɍɚɛɥɢɰɚ 4.5 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 

Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ 
ȼȽȽ-15-50/6300 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 
ɊȼɊɁ-20/8000 Ɇɍ3 Uɫɟɬɢ ɧɨɦ = ͳ͵,ͺ ɤȼ Uɧɨɦ = ͳͷ ɤȼ Uɧɨɦ = ʹͲ ɤȼ IȽ.ɪɚɛ = ͷͳͻͶ Ⱥ Iɧɨɦ = ͸͵ͲͲ Ⱥ Iɧɨɦ = ͺͲͲͲ Ⱥ I୬଴ = ͳͻ,ʹͺ ɤȺ Iɩɫ.ɫɤɜ = ͷͲ ɤȺ iɷɥ.ɫɬ = ʹͷͲ ɤȺ i୷ = ͷ͵,ͺ͸ ɤȺ iɩɢɤ.ɫɤɜ = ͳ͵Ͳ ɤȺ Iɬ.ɫɬ = ͳͲͲ ɤȺ 

 Iɧɨɦ.ɨɬɤɥ = ͷͲ ɤȺ tɨɬɤɥ = ͵ ɫ. 
ȼɤ.ɪɚɫɱ = I୬଴ଶ ∙ (tɨɬɤ + tɪɡ) = = ͳͻ,ʹͺ ଶ ∙ ሺͲ,Ͳͺ + Ͳ,Ͳͳሻ = = ͵͵,Ͷ͹ ɤȺଶ ∙ ɫ 

ȼɤ.ɧɨɦ = I୘ଶ ∙ t୘ = = ͷͲଶ ∙ ͵ = ͹ͷͲͲ ɤȺଶ ∙ ɫ 
ȼɤ.ɧɨɦ = I୘ଶ ∙ t୘ = = ͳͲͲଶ ∙ ͵ = ͵ͲͲͲͲ ɤȺଶ ∙ ɫ 

 
ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 

4.6 
 

Ɍɚɛɥɢɰɚ 4.6 – ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɢɛɨɪɚ 

Ɍɢɩ ɩɪɢɛɨɪɚ 
ɂɧɬɟɪɮɟɣɫ 
ɩɪɢɛɨɪɚ 

Ʉɥɚɫɫ 
ɬɨɱɧɨɫɬɢ 

ɉɨɬɪɟɛɥɹɟɦɚɹ 
ɦɨɳɧɨɫɬɶ (ȼ·Ⱥ) 

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

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

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɢɧɯɪɨɧɢɡɚɬɨɪ ɬɢɩɚ Ⱥɋ-Ɇ3. ɉɪɟɞɧɚɡɧɚɱɟɧ 
ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɦɟɬɨɞɨɦ ɬɨɱɧɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ 
ɫɢɧɯɪɨɧɢɡɚɰɢɢ, ɚ ɬɚɤɠɟ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɫɢɧɯɪɨɧɧɨɝɨ ɤɨɦɩɟɧɫɚɬɨɪɚ, 
ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ ɜɵɛɟɝɚ. Ⱥɋ-Ɇ3 ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɜ ɤɥɢɦɚɬɢɱɟɫɤɨɦ 
ɢɫɩɨɥɧɟɧɢɢ ɍ ɤɚɬɟɝɨɪɢɢ ɪɚɡɦɟɳɟɧɢɹ 4 ɩɨ ȽɈɋɌ 15150 (ɬɟɦɩɟɪɚɬɭɪɚ 
ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɨɬ 1 ɞɨ 45°ɋ; ɜɟɪɯɧɟɟ ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 
55°ɋ; ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ 98 % ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 35°ɋ).  

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

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

 
4.7.2.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 
 

ȼɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ Ɍɒȼ-15 ɤȼ. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ȺɈ 
«ɗɅȿɄɌɊɈȺɉɉȺɊȺɌ». ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ Ɍɒȼ-15 ɤȼ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.7. 
 
Ɍɚɛɥɢɰɚ 4.7 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ  
ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ < Uːˑˏ Uʒ = ͳ͵,ͺ ˍʑ Uɧɨɦ = ͳͷ ɤȼ I˓˃˄ ୫a୶ < Iːˑˏ Iʒ.˓˃˄ = ͷͳͻͶ ʏ Iːˑˏ = ͸ͲͲͲ ʏ 

 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-ɋɗɓ-15 ɤȼ. ɉɪɨɢɡɜɨɞɢɬɟɥɶ 

ɁȺɈ «ȽɄ ɗɥɟɤɬɪɨɳɢɬ». ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-ɋɗɓ-
15 ɤȼ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.8. 
 
Ɍɚɛɥɢɰɚ 4.8 – ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 
ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ Uɫɟɬɢ < Uɧɨɦ UȽ = ͳ͵,ͺ ɤȼ Uɧɨɦ = ͳͷ ɤȼ 

 
Ⱦɥɹ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɰɟɩɢ 13,8 ɤȼ 

ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ Ɉɉɇ – 15 ɍɏɅ1 ɮɢɪɦɵ ɈȺɈ 
«ɍɪɚɥɗɧɟɪɝɨ». 
 

4.7.2.3 ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɈɊɍ 
 
ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɁȺɈ «ɗɧɟɪɝɨɦɚɲ» ɢ ɁȺɈ «ɁɗɌɈ» 

ɜɵɛɢɪɚɟɦ ɷɥɟɝɚɡɨɜɵɣ ɛɚɤɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-220 ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȽ-
220/1000 ɍɏɅ1. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.9.  ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɧɵɟ ɜ ɰɟɩɢ 
ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 220 ɤȼ ɧɚ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɹɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.10. 
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Ɍɚɛɥɢɰɚ 4.9 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɈɊɍ 220ɤȼ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ 
ȼɗȻ-220 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 
ɊȽ-220/1000 ɍɏɅ1 Uɫɟɬɢ ɧɨɦ = ʹʹͲ ɤȼ Uɧɨɦ = ʹʹͲ ɤȼ Uɧɨɦ = ʹʹͲ ɤȼ Iɪɚɛ ୫a୶ = ͵ͳ͹,͹ Ⱥ Iɧɨɦ = ʹͷͲͲ Ⱥ Iɧɨɦ = ͳͲͲͲ Ⱥ I୬଴ = ͵,͹Ͷ ɤȺ Iɩɪ.ɫɤɜ = ͷͲ ɤȺ − i୷ = ͻ,ͷ ˍʏ i˒˓.˔ˍ˅ = ͳʹͷ ˍʏ i˒˓.˔ˍ˅ = ͺͲ ˍʏ 

 Iːˑˏ.ˑ˕ˍˎ = ͷͲ ˍʏ I˕.˔˕ = ͵ͳ,ͷ ˍʏ ʑˍ.˓˃˔˚ = I୬଴ଶ ∙ (tˑ˕ˍ + t˓ˊ) = = ͻଶ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳͳሻ = = ͵,ʹͶ ˍʏଶ ∙ ˔ 

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

ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = = ͺͲଶ ∙ ͵ = ͳͻʹͲͲ ˍʏଶ ∙ ˔ 

 
Ɍɚɛɥɢɰɚ 4.10– ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 220 ɤȼ ɧɚ 
ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɹɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɢɛɨɪɚ 

Ɍɢɩ ɩɪɢɛɨɪɚ 
ɂɧɬɟɪɮɟɣɫ 

ɩɪɢɛɨɪɚ 
Ʉɥɚɫɫ 

ɬɨɱɧɨɫɬɢ 
ɉɨɬɪɟɛɥɹɟɦɚɹ 

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

 
4.7.2.4 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 

 
ȼɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-220 ɭɤɨɦɩɥɟɤɬɨɜɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɬɨɤɚ ɌɈȽɎ-220-

ɍɏɅ1. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ «ɁɗɌɈ». ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɈȽɎ-220-
ɍɏɅ1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 7.3. 

 
Ɍɚɛɥɢɰɚ 7.3 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ Uɫɟɬɢ < Uɧɨɦ Uɫɟɬɢ = ʹʹͲ ɤȼ Uɧɨɦ = ʹʹͲ ɤȼ Iɪɚɛ ୫a୶ < Iɧɨɦ Iɪɚɛ ୫a୶ = ʹͶ͹ Ⱥ Iɧɨɦ = ͸ͲͲ Ⱥ 
 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈȽ-220. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ 

«ɁɗɌɈ». ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈȽ-220 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 7.4. 

 
Ɍɚɛɥɢɰɚ 7.4 – ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

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

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

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

5.1 Ɋɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ 
 
ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ, ɤɨɬɨɪɵɟ 

ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɨɣ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɝɨ ɪɚɫɱёɬɚ.  
ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ: 
 

.134,4
8,133

85,0/84

3

cos/)1( кȺ
ɧɨɦU

ɧɨɦP

ɧɝI 





                                                           (5.1) 

ɝɞɟ ܵːˑˏ ˆ – ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ; ܷːˑˏ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ. 
 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɵɣ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: 

 

.45,3
5/6000

134,41)1(
)2( Ⱥ

Ʉ
IɄ

I
ɌɌ

ɧɝɫх
ɧɝ 


                                                                     (5.2) 

Ɇɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 
 ܵːˑˏ,ʡʑ = ːܫ ˑˏ,˓ˑ˕ͳ,ʹʹͷͷ ∙ ܷːˑˏ,˓ˑ˕ = ͳ͵ͲͲͳ,ʹʹͷͷ ∙ ͵ͷͷ = ͵͹͹ ˍʑʏ                                ሺͷ.͵ሻ 

 
ɉɪɢɧɢɦɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɜɨɡɛɭɠɞɟɧɢɹ (Ɍȼ) ɦɨɳɧɨɫɬɶɸ 400 ɤȼȺ. 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ: 
ܫ˅  ːሺଵሻ = ܵːˑˏ ˕√͵ ∙ ܷːˑˏ = ͶͲͲ√͵ ∙ ͳ͵.ͺ = ͳ͸,͹͵ʏ,                                                         ሺͷ.Ͷሻ 

 
ɝɞɟ ܵːˑˏ ˕ – ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ܷːˑˏ ˕ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
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ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ Ɍȼ ɫɨ ɫɬɨɪɨɧɵ ɧɢɡɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
ʜʜ ʡʑܫ  = ܵːˑˏ,ʡʑ√͵ܷːˑˏ = ͶͲͲ√͵ ∙ Ͳ,Ͷ = ͷ͹͹,͵ͷ ʏ,                                                            ሺͷ.ͷሻ 

 
ȼɵɩɨɥɧɢɦ ɩɟɪɟɫɱɟɬ ɬɨɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 
 ːܫ ˑˏ,ଶ = ܵːˑˏ,ʡʑ√͵ ∙ ܷːˑˏ.˓ˑ˕ = ͶͲͲͲͲͲ√͵ ∙ ͵ͷͷ = ͸ͷͳ ʏ,                                                       ሺͷ.͸ሻ 

 ːܫ ˑˏ,˓ˑ˕ଶ = ːܫ ˑˏ,ଶʙ˕˕ = ͸ͷͳͳͲͲͲ/ͷ = ͵,ʹ͵ ʏ.                                                                ሺͷ.͹ሻ 

 
 
5.2 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 
ɋɨɝɥɚɫɧɨ ɉɍɗ [29] ɞɥɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ-1130/140-48Ɍɋ4 ɦɨɳɧɨɫɬɶɸ 

117,7 Ɇȼɬ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ: 
Ɂɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ɋȼ-728/110-36– 98,8 Ɇȼ∙Ⱥ:  
- ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ 

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

ɮɨɪɫɢɪɨɜɤɢ;  
- Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ;  

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

ɝɟɧɟɪɚɬɨɪɚ;  
- ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ.  
  
Ɂɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-125000/220-ɍ1:  
- Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ;  
- ɍɫɬɪɨɣɫɬɜɨ ɜɵɛɨɪɚ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 

ɨɯɜɚɬɵɜɚɸɳɟɟ ɨɛɦɨɬɤɭ ȼɇ (Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ);  

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

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

- Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ;   

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

- Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɟɜɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ.  
  
Ɂɚɳɢɬɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 220 ɤȼ:  
- Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨ–ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɫɟɯ ɜɢɞɨɜ 

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

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

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

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

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

 
5.3 Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 5.1, 5.2, 5.3. 
 

Ɍɚɛɥɢɰɚ 5.1- ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

Ɍɢɩ ɋȼ-728/110-36 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 
ɩɨɥɧɚɹ 98,8 ɆȼȺ 

ɚɤɬɢɜɧɚɹ 84 Ɇȼɬ 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 13,8 ɤȼ 

ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cos φ 0,85 

ɱɚɫɬɨɬɚ 50 Ƚɰ 

ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 166,67 ɨɛ/ɦɢɧ 

ɱɢɫɥɨ ɮɚɡ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ (ɤɨɥɢɱɟɫɬɜɨ ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɟɬɜɟɣ) 1 

ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ   4134 Ⱥ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 5.1 

Ɍɢɩ ɋȼ-728/110-36 

ɬɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ 1220 Ⱥ 

ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɤɨɥɶɰɚɯ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ 355 ȼ 

ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ 
ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ (ɨ.ɟ.) 

ɫɢɧɯɪɨɧɧɨɟ  Xd 1,1 

ɩɟɪɟɯɨɞɧɨɟ  X'd 0,19 

ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ  X"d 0,27 

ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɏ2 0,22 

ɟɦɤɨɫɬɶ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ  ɦɤɎ/ɮɚɡɭ 

 
 

Ɍɚɛɥɢɰɚ 5.2 – ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-125000/220-ɍ1 
Ɍɢɩ ɌȾɐ-125000/220-ɍ1 
ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 125 ɆȼȺ 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 242/13,8 ɤȼ 

ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 11% 

ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɣ D/ɍɧ-11 

 

Ɍɚɛɥɢɰɚ 5.3 – ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ  
Ɍɢɩ Ɍɋ-2000/13,8  

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 2,0 ɆȼȺ 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 13,8/0,4 ɤȼ 

ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 6 % 

ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɣ D/ɍɧ-11 

 
5.4 Ɉɩɢɫɚɧɢɟ ɢ ɪɚɫɱɟɬ ɭɫɬɚɜɨɤ ɡɚɳɢɬ 
 
5.4.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (I∆G) 
 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

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 = 4134 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:  

 ːܫ ˄ሺːሻ = ʙˑˇː ∙ 𝑖݂ ∙ ːܫ ˑˏ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ Ͷͳ͵Ͷ = ʹͶ͸,͹ʹ ʏ,                                   ሺͷ.ͺሻ 
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ɝɞɟ ܭˑˇː – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ, ɪɚɜɧɵɣ 0,5; 𝑖݂ – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ, ɪɚɜɧɚɹ 0,1; ܫʜ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ. 
 
1) ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: 
ʠʟ.଴ܫ  ൒ ːܭ ∙ ʜʐሺʜሻܫ = ʹ ∙ Ͳ,Ͳͷ ∙ Ͳ,ͳ ∙ ːܫ = Ͳ,ͳ ∙ ːܫ ˑˏ,                                           ሺͷ.ͻሻ 

 
ɝɞɟ ܭː – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, ɪɚɜɧɵɣ 2. 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɧɚɱɚɥɶɧɨɝɨ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɚɜɧɨɣ: 
ʠʟ.଴ܫ  = Ͳ,ͳ ∙ ʜܫ = Ͳ,ͳ ∙ Ͷͳ͵Ͷ = Ͷͳ͵,Ͷ ʏ.                                                           ሺͷ.ͳͲሻ 
  
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 ɄɁ ɪɚɜɟɧ: 
 ːܫ ˄ሺʙʖሻ = ʙ˃˒ ∙ 𝑖݂ ∙ ʙˑˇː ∙ ܫˏ ˃ˍ˔,                                                                             ሺͷ.ͳͳሻ 

 
ɝɞɟ  ʙ˃˒ = ʹ – 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); ˏܫ ˃ˍ˔ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɧɚ ɥɢɧɟɣɧɵɯ 
ɜɵɜɨɞɚɯ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɄɁ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ, ɪɚɜɧɵɣ: 

ܫˏ  ˃ˍ˔ = ′′ௗݔ′′ௗܧ ∙ ːܫ ˑˏ = ͳ,ͳ͵Ͳ,ʹ͹ ∙ Ͷͳ͵Ͷ = ͳ͹͵ͲͶ ʏ,                                                   ሺͷ.ͳʹሻ 

 
ɝɞɟ  ܧௗ′′ – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɗȾɋ ɝɟɧɟɪɚɬɨɪɚ; ݔௗ′′ – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ. 

 
Ɍɨɝɞɚ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɪɚɜɟɧ: 
  ːܫ ˄ሺʙʖሻ = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ͳ,ͳ͵Ͳ,ʹ͹ ∙ Ͷͳ͵Ͷ = ͳ͹͵Ͳ,͵͸ ʏ.                                                       
  
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
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ʙ˕ > ːܫ ˄ሺʙʖሻ ∙ ʙː̞ܫ ,                                                                                                    ሺͷ.ͳ͵ሻ 

 
ɝɞɟ  ʙː = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ̞ܫ = ௠௔௫ܫ = ͳ͹͵ͲͶ – ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 

Ɍɨɝɞɚ: 
 ʙ˕ > ͳ͹͵Ͳ,͵͸ ∙ ʹͳ͹͵ͲͶ = Ͳ,ʹ;                                                                                                   

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ Ʉɬ = 0,3. 
3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 

ɬɨɪɦɨɠɟɧɢɹ) ɪɚɜɧɚ: 
 ːܫ ˕ = ܫ̝ ˓.଴ʙ˕ = Ͳ,ͳͷͲ,͵ = Ͳ,ͷ                                                                                       ሺͷ.ͳͶሻ 

 
4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ɭɫɬɚɜɤɢ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɫɹ ɫɥɟɞɭɸɳɟɟ ɭɫɥɨɜɢɟ: 
ܤ  ൒ ܫ̝ ˓.଴ʙ˕ = Ͳ,ͳͷͲ,͵ = Ͳ,ͷ                                                                                         ሺͷ.ͳͷሻ 

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: ˑܫ ˕˔ = ሺʹ ÷ ͳʹሻːܫ ˑˏ. 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: 
 ˑܫ ˕˔ = ͸ ∙ ːܫ ˑˏ = ͸ ∙ Ͷͳ͵Ͷ = ʹͶ,ͺͳ ˍʏ.                                                       ሺͷ.ͳ͸ሻ 
 
ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ.  
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ߙ = 16,͹° 
ɋɪɚɛɚɬɵɜɚɧɢɟ

Ɍɨɪɦɨɠɟɧɢɟ

ɋɪɚɛɚɬɵɜɧɢɟ 
ɩɪɢ 1ܫ <  ɢ ܤ
ɩɪɢ 2ܫ <  ܤ

 
Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ 

ɝɟɧɟɪɚɬɨɪɚ 
 

Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ 
ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɢ ɧɚ ɩɭɫɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɚ. 

 
5.4.2 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ    

(𝐔ۼ (𝐔۽)) 
 
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 ЭɅ.ɋɌ.ሻ ɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ȼɇ. 

Ɋɚɫɱɟɬ ܷɈ ЭɅ.ɋɌ. ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ 
Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ. 

ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 5.2: 
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Ɋɢɫɭɧɨɤ 5.2 – ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ UɈ ɗɅ.ɋɌ 
 
ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
 ʠ𝛴 = ʡܥ + ʠʒ + ʠШ + ʠʑʒ,                                                                                   ሺͷ.ͳ͹ሻ 
 

ɝɞɟ (0ߤ) ܶܥ – ёɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 
ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,012 ɦɤɎ/ɮɚɡɭ;   

 .Ƚ – ёɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸܥ 
ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,9 ɦɤɎ/ɮɚɡɭ;          ܥɌ – ёɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ. 
ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,0073 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. 

 ʠ𝛴 = Ͳ,ͲͲ͹͵ + Ͳ,ͻ + Ͳ,ͲͲͺ + Ͳ,͵ͷ = ͳ,ʹ͸ͷ ˏˍʣ˗˃ˊ˖. 
 

ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 

 ܷ଴ = ͳ͵ ∙ ܷʜʝʛ ʑʜ√͵ = ͳ͵ ∙ ʹͶʹ√͵ = Ͷ͸,ͷ͹ ˍʑ,                                                         ሺͷ.ͳͺሻ 

 
ɝɞɟ ܷʜʝʛ ʑʜ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɨɛɦɨɬɤɢ ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
 

ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ 
ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
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ܷʝ Эʚ.ʠʡ = ʙ ∙ ܷ଴ ∙ ʠʡሺߤ଴ሻʠʡሺߤ଴ሻ + ʠΣ ,                                                                         ሺͷ.ͳͻሻ 

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

 ܷʝ Эʚ.ʠʡ = Ͳ,ͷ ∙ Ͷ͸,ͷ͹ ∙ Ͳ,ͲͳʹͲ,Ͳͳʹ + ͳ,ʹ͸ͷ = ʹͳͻ ʑ. 
 

ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɵɣ ɬɨɤ ɫɟɬɢ 13,8 ɤȼ: 
𝐶ܫ  = ͳ,͹͵ ∙ ܷʚ ∙ 𝜔 ∙ ʠΣ,                                                                                          ሺͷ.ʹͲሻ 
𝐶ܫ  = ͳ,͹͵ ∙ ͳ͵,ͺ ∙ ͳͲଷ ∙ ͵ͳͶ ∙ ͳ,ʹ͸ͷ ∙ ͳͲ−଺ = ͻ,ͷ ʏ.  

 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 

˔ܷ˓ ൒ ʙːʙ˅ ∙ ͵̞݊ː ∙ ܷʝ Эʚ.ʠʡ.,                                                                                      ሺͷ.ʹͳሻ 

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

Ʉȼ = Ͳ,ͻͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
 

˔ܷ˓ ൒ ͳ,ͷͲ,ͻͷ ∙ ͵ͳ͵,ͺ/ሺ√͵ ∙ ଴,ଵଷ ሻ ∙ ʹͳͻ 

 ˔ܷ˓ ൒ Ͷ,͵ 
 

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

2) ȼɬɨɪɨɣ ɨɪɝɚɧ ܷ଴ଷɪɟɚɝɢɪɭɟɬ 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: 
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ʤ = ͳʙʡ + ʹ = ͳͳ,ͳ + ʹ =  Ͳ,͵ʹ͵ ˑ. ˈ.                                                                 ሺͷ.ʹʹሻ 

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

ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ 
ɡɚɬɜɨɪɨɜ 
 

5.4.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (𝐔૚ >), (𝐔૛ >ሻ 
 
1) ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ Uʹ >ɜɵɛɢɪɚɟɬɫɹ: 
 ܷ𝐶ʟଶ = ͳ,Ͷ ∙ ܷːˑˏ݊ʡʜ = ͳ,Ͷ ∙ ͳ͵ͺͲͲͳ͵ͺͲͲ/ͳͲͲ = ͳͶͲ ʑ.                                                     ሺͷ.ʹ͵ሻ 

 
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: 
 ܷ𝐶ʟଵ = ͳ,ʹ ∙ ܷːˑˏ݊ʡʜ = ͳ,ʹ ∙ ͳ͵ͺͲͲͳ͵ͺͲͲ/ͳͲͲ = ͳʹͲ ʑ.                                                     ሺͷ.ʹͶሻ 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ 

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

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.4.4 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (𝐈૛) 
 
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.ʹͷ)ܫ/ଶܫ
 
ɝɞɟ ܫଶ– ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ,  ܫʜ– ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ. 
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Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 
ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 

ʓʝʞݐ  = ଶଶ∗ܫ/ܣ ,                                                                                                        (ͷ.ʹ͸) 
 

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

ଶ∗ܫ  = √ʏݐ = √ ʹͲ͸ͲͲ = Ͳ,ͳͺ,                                                                                   ሺͷ.ʹ͹ሻ 

 
ɍɫɬɚɜɤɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ ɪɚɜɧɚ: 
ଶʞʢʠʙ∗ܫ  = ːܭଶ∗ܫ = Ͳ,ͳͺͳ,ʹ = Ͳ,ͳͷ,                                                                              ሺͷ.ʹͺሻ 

 
ɝɞɟ ܭː – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

 
ɍɫɬɚɜɤɚ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ: 
ଶʞʢʠʙܫ  = Ͳ,ͳͷ ∙  ʜʝʛ.                                                                                             ሺͷ.ʹͻሻܫ

 
ɝɞɟ ܫʜʝʛ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ. 

 
ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ 

ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫ∗ଶʞʢʠʙ = Ͳ,ͳͷ: 
ʓʝʞݐ  = ʏܫ∗ଶʞʢʠʙଶ = ʹͲͲ,ͳͷଶ ≈ ͺͺͻ ˔.                                                                       ሺͷ.͵Ͳሻ 
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3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ ܫଶ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: 

ʠʟݐ  = ʏʗʝሺܫ∗ଶሻଶ = ʹͲሺܫ∗ଶሻଶ .                                                                                           ሺͷ.͵ͳሻ 

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

ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.1: 
 

Ɍɚɛɥɢɰɚ 5.1 – Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ 
ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ I2/Iɧ 

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ) 20 55 80 125 220 500 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (ܫଶ) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.3: 

 

 
Ɋɢɫɭɧɨɤ 5.3 – ɏɚɪɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ܫଶ 

 
ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 

ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: t ɦɢɧ. = 20 ɫ, t ɦɚɤɫ. = 600 ɫ. 
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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: 
1. ɂɡ ɭɫɥɨɜɢɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɟɪɟɝɪɟɜɚ ɪɨɬɨɪɚ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ 

ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
2. ɂɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ 

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

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

ɩɪɟɞɟɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: ɨɛɟɫɩɟɱɟɧɢɟ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ 
ɤɨɧɰɟ ɥɢɧɢɣ 220 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ 
ȼɅ ɢ ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ. 
′′ௗ˅ːݔ  = ′′ௗݔ ∙ ( ˅ܷːܷːː)ଶ = Ͳ,ʹ͹ ∙ (ʹ͵Ͳͳ͵,ͺ)ଶ = ͹ͷ,Ͳ ˑ. ˈ.                                         ሺͷ.͵ʹሻ 

ˎ˅∗ݔ  = ˎ˅ݔ ∙ ܵ˄ܷ˄ଶ = ͵ͻ,ͳͷ ∙ ͻͺ, ,ͺʹ͵Ͳଶ = Ͳ,Ͳ͹͵ ˑ. ˈ.                                                ሺͷ.͵͵ሻ 

˕ݔ   = ͳͲͲ%ˍݑ ∙ ܵ˄ܵːˑˏ = ͳͳͳͲͲ ∙ ͻͺ,ͺͳʹͷ = Ͳ,Ͳͺ͹ ˑ. ˈ                                                     ሺͷ.͵Ͷሻ 

∗ଶʠ.ʖܫ  = ͳͳ,͵ ⋅ ʹ ⋅ ሺݔௗ˅ː′′ + ˕ݔ  + ሻˎ˅∗ݔ = ͳͳ,͵ ⋅ ʹ ⋅ ሺ͹ͷ + Ͳ,Ͳͺ͹ + Ͳ,Ͳ͹͵ሻ = = Ͳ,ͲͲͷ ˑ. ˈ                                                                                                             ሺͷ.͵ͷሻ 
 

ɝɞɟ     ݔௗ′′ - ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ; ݔௗʑʜ′′- ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɲɟɣ 
ɫɬɨɪɨɧɟ ɧɚɩɪɹɠɟɧɢɹ; ݔʒ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ;  
 .ʡ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯݔ          
 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
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∗ଶʠ.ʖܫ = ʹ ∙ ∗ଶʠ.ʖܫ ∙ ˕ܭ = ʹ ∙ Ͳ,ͲͲͷ ∙ (ʹͶʹͳ͵,ͺ) = Ͳ,ͳͺ                                        ሺͷ.͵͸ሻ 

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ 

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

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

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

  
5.4.5 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ (𝐈૚) 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 

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

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

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
ʠʗʒʜܫ  = ʜܭ ∙ ʑܭʜܫ = ͳ,Ͳͷ ∙ ʜͲ,ͻͺܫ = ͳ,Ͳ͹ ∙  ʜ,                                                             ሺͷ.͵͹ሻܫ

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

 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ݐ = ͸ ˔. 

2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

 
ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
ଵʞʢʠʙܫ  = ͳ,Ͳͺ ∙ ʜ    Ͳ,ͻͺܫ = ͳ,ͳ ∙  ʜ.                                                                             ሺͷ.͵ͺሻܫ

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

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.2: 
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Ɍɚɛɥɢɰɚ 5.2 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ 
Ʉɪɚɬɫɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  

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

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

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 

 
Ɋɢɫɭɧɨɤ 5.4 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ  

ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 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. 
4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 
ଵʝʡʠܫ  = ͳ,ͷ ∙ ʜͲ,ͻͺܫ = ͳ,ͷ͵ͳ ∙  ʜ.                                                                               ሺͷ.͵ͻሻܫ

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ሺܷʒ <ሻ. ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 
 ܷʠʟ = Ͳ,͸ͺ ∙ ܷʜʝʛܭʑ ∙ ݊ʡ = Ͳ,͸ͺ ∙ ͳ͵ͺͲͲͳ,Ͳ͵ ∙ ͳ͵ͺͲͲ/ͳͲͲ = ͸͸ ʑ.                                          ሺͷ.ͶͲሻ 
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Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 7,0 ɫ ɧɚ ɒɋȼ,  7,5 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ 8,0ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.4.6 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 

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

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

.௉ ʠʗʒʜܫ  = ʙʜ ∙ ʑܭ˕ʜ ˓ˑܫ = ͳ,Ͳͷ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ,                                    ሺͷ.Ͷͳሻܫ

 
ɝɞɟ ܫʜʝʛ.ʟ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɪɨɬɨɪɚ. 
 

2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 

.௉ ʞʢʠʙܫ  = ͳ,Ͳͺ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ͳ,ͳ ∙  ʜʝʛ.ʟ.                                                               ሺͷ.Ͷʹሻܫ

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 

ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.3, ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
Ɍɚɛɥɢɰɚ 5.3 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  

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

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

 
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 
 

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

.௉ ʞʢʠʙܫ  = ʹ,ʹ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ʹ,ʹͶͷ ∙  ʜʝʛ.ʟ.                                                             ሺͷ.Ͷ͵ሻܫ

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

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.4.7 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. 

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

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

ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 220 ɤȼ ɇɢɠɧɟ-Ʉɭɪɹɬɫɤɚɹ 
Ƚɗɋ – ɀɚɪɨɜɫɤɚɹ: 
 ܼଵ ൑ Ͳ,ͺ ∙ ܼʡ + ଴,଼𝐾ʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ Ͷ͸,ͷͷ + ଴,ସ଼ ∙ ͵ͻ,ͳͷ = Ͷͷ,Ͳ͹ ʝˏ,              ሺͷ.Ͷ4ሻ 
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ɝɞɟ ܼʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɲɟɣ ɫɬɨɪɨɧɟ; ܼଵʚ′  – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ; ܭʡ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ. 
 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɲɟɣ ɫɬɨɪɨɧɟ: 
 ܼʡ = Ͳ,ͳͳ ∙ ʹ͵Ͳͳʹͷ ଶ = Ͷ͸,ͷͷ ʝˏ.                                                                            

 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 

ɝɟɧɟɪɚɬɨɪɚ: 
 ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳͳ ∙ ͻͺ,ͺͳʹͷ + Ͳ,Ͷͅ ∙ ͻͺ,ͺʹ͵Ͳଶ ∙ ͵ͻ,ͳͷ = Ͳ,ͲͺͶ ˑ. ˈ.                      

 ܼଵ ɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ଵ = Ͳ,ͲͺͶ ∙ ͳ,ͻʹ͹ = Ͳ,ͳ͸ʹ ʝˏ,                                              ሺͷ.Ͷͷሻ 

 
ɝɞɟ ܼ˄ – ɛɚɡɢɫɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɪɚɜɧɨɟ: 
 ܼ˄ଵ = ܷ˄ଵଶܵːˑˏ ˆ = ͳ͵,ͺଶͻͺ,ͺ = ͳ,ͻʹ͹ ʝˏ.                                                                    ሺͷ.Ͷ͸ሻ 

 
ɍɫɬɚɜɤɚ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ܼ𝐶ଷ 𝐼 = ܼଵ ∙ ݊ʡ݊ʜ = Ͳ,ͳ͹͵ ∙ ଺଴଴଴ହଵଷ,଼଴,ଵ = ͳ,Ͷͳ ʝˏ.                                                      ሺͷ.Ͷ͹ሻ 

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

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

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

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

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
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ܼʜʏʒʟ = ܷʜʝʛ√͵ ∙ ʜʏʒʟܫ = ͳ͵,ͺ ∙ ͳͲଷ√͵ ∙ Ͷͳ͵Ͷ = ͳ,ͻ͵ ʝˏ,                                                   ሺͷ.Ͷͺሻ 

 
ɝɞɟ ܫʜʏʒʟ– ɧɨɦɢɧɚɥɶɬɵɣ ɬɨɤ ɫɬɚɬɨɪɚ. 
 

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

ʣܫ  = ଶ∙𝐼ʑ.ʜʝʛ𝐼ʑ.ʤ.ʤ. − Ͳ,ͻͷݔௗ = ʹ ∙ ʹ,ͳ − Ͳ,ͻͷͲ,ͻ͵ = ʹ,ͻͷ,                                                  ሺͷ.Ͷͻሻ 

 
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 ∙  .ʜܫ
ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ.ʣ = Ͳ,ͻͷ ∙ ܷʜܫʣ = Ͳ,ͻͷ ∙ ͳʹ,ͷ = Ͳ,͵ͺ ˑ. ˈ.                                                     ሺͷ.ͷͲሻ 

 ܼʜʏʒʟ.ʣ = ܼʜʏʒʟ.ʣ ˑ.ˈ. ∙ ܼ˄ଵ = Ͳ,͵ͺ ∙ ͳ,ͻʹ͹ ∙ ଺଴଴଴ହଵଷ,଼଴,ଵ = ͸,͵͹ ʝˏ.                     ሺͷ.ͷͳሻ 

ʜʏʒʟ.ʣ߮ݏ݋ܿ  = ʜͲ,ͻͷ߮ݏ݋ܿ ∙ ʣܫ = Ͳ,ͺͷͲ,ͻͷ ∙ ʹ,ͷ = Ͳ,͵ͷͺ.                                                ሺͷ.ͷʹሻ 

 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ ߮ʜʏʒʟ.ʣ = ͸ͻ,Ͳ͵°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 ܼ𝐶ʖ 𝐼𝐼 = ܼʜʏʒʟ.ʣʙʜ = Ͳ,͵ͺͳ,ͳ = Ͳ,͵ͷ ˑ. ˈ.                                                                 ሺͷ.ͷ͵ሻ 

 ܼ𝐶ʖ 𝐼𝐼 = ܼʠʖ 𝐼𝐼 ˑ.ˈ. ∙ ܼ˄ଵ = Ͳ,͵ͷ ∙ ͳ,ͻʹ͹ = Ͳ,͸͹ ʝˏ.                                        ሺͷ.ͷͶሻ 
 

Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɪɟɥɟ ɫɨɫɬɚɜɥɹɟɬ: 
 ܼ𝐶 ʖ𝐼𝐼 = ܼʠ.ʖ.𝐼𝐼 ∙ ݊ʡ݊ʜ = Ͳ,͸͹ ∙ ͸ͲͲͲ/ͷͳ͵,ͺ/Ͳ,ͳ = ͷ,͹ͻ ʝˏ.                                           ሺͷ.ͷͷሻ 
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ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଶ = ͷ,͹ͻ ʝˏ. 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 15%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼ𝐶ʛଵ =Ͳ,ʹͳ ʝˏ, ܼ𝐶ʛଶ = Ͳ,ͺ͹ ʝˏ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ ɧɚɢɛɨɥɶɲɟɣ 

ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. 
ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 7,0 ɫ ɧɚ ɒɋȼ,  7,5 ɫ ɧɚ 

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

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.6. 

 
 

 
Ɋɢɫɭɧɨɤ 5.6 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 

 
5.5 ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
 
ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ, ɞɥɹ ɡɚɳɢɬɵ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

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

 
5.6 Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 
 
ɍɫɬɚɜɤɢ ɡɚɳɢɬ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ƚ ɜ 

ɬɚɛɥɢɰɚɯ Ƚ.1 ɢ Ƚ.2 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
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6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ 
 
Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɬɪɟɛɭɟɦɵɯ ɪɚɫɱёɬɨɜ ɫɧɚɱɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ 

ɤɥɚɫɫ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ (ȽɌɋ). 
Ʉɥɚɫɫ ȽɌɋ ɧɚɡɧɚɱɚɸɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [36]. 
 

Ɍɚɛɥɢɰɚ 6.1 – Ʉɪɢɬɟɪɢɢ ɜɵɛɨɪɚ ɤɥɚɫɫɚ ȽɌɋ 
Ʉɪɢɬɟɪɢɣ ɉɚɪɚɦɟɬɪ Ʉɥɚɫɫ 

1.Ɍɢɩ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɢ ɜɵɫɨɬɚ ɫɨɨɪɭɠɟɧɢɹ ɋɤɚɥɶɧɵɣ, 70 ɦ II 
2.Ɇɨɳɧɨɫɬɶ 336 Ɇȼɬ II 

3. ɂɡɨɥɢɪɨɜɚɧɧɨɫɬɶ ɨɬ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɇɟ ɢɡɨɥɢɪɨɜɚɧɚ III 
4. ɑɢɫɥɨ ɩɨɫɬɨɹɧɧɨ ɩɪɨɠɢɜɚɸɳɢɯ ɥɸɞɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ 

ɩɨɫɬɪɚɞɚɬɶ ɨɬ ɚɜɚɪɢɢ ȽɌɋ 
ɞɨ 500 III 

 
ɉɪɢ ɫɨɩɨɫɬɚɜɥɟɧɢɢ ɤɪɢɬɟɪɢɟɜ ɜɵɛɢɪɚɟɬɫɹ ɧɚɢɜɵɫɲɢɣ ɤɥɚɫɫ 

ɫɨɨɪɭɠɟɧɢɹ. ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 6.1 ɩɪɢɧɢɦɚɟɦ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ II ɤɥɚɫɫ. 

 
6.1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ 
 
6.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 

 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ɨɬɦɟɬɤɚ, ɜɵɱɢɫɥɟɧɧɚɹ 

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

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

 
ɝɞɟ ∆ℎ௦௘௧ – ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;  ℎଵ% – ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ; 

а – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ܽ =  Ͳ,͹ ˏ. 
 

Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɜɨɥɧɵ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆ℎ௦௘௧ = 𝑊ܭ ∙ ଶݒ ∙ ݃ܮ ∙ ݀ ∙  ௪,                                                                                  ሺ͸.͵ሻߙݏ݋ܿ

 
ɝɞɟ ݒ = ʹͲ ˏ/˔ – ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ; ܭ𝑊 – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ, ɪɚɜɧɵɣ: 
𝑊ܭ  = ͵ ∙ ሺͳ + Ͳ,͵ ∙ ሻݒ ∙ ͳͲ−଻ = ʹ,ͳ ∙ ͳͲ−଺,                                                       ሺ͸.Ͷሻ 
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ܮ = ͹ͲͷͲ ˏ – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ; ߙ௪ = Ͳ°; ݀ – ɫɪɟɞɧɹɹ ɝɥɭɛɢɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɟɪɟɞ ɩɥɨɬɢɧɨɣ: 
 ݀ = ʜʞʢߘ − ʹʓʜʏߘ = ͻ͸Ͳ − ͺͻͻʹ = ͵Ͳ,ͷ ˏ.                                                   ሺ͸.ͷሻ 

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

Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɹ ݇𝑖 ɧɚɯɨɞɢɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ 
2

gL
,

gt

: 

 ݃ ∙ ଶݒܮ = ͻ,ͺͳ ∙ ͹ͲͷͲʹͲଶ = ͳ͹ʹ,ͻ                                                                                 ሺ͸.͸ሻ 

 ݃ ∙ ݒݐ = ͻ,ͺͳ ∙ ʹͳ͸ͲͲʹͲ = ͳͲͷͻͷ,                                                                             ሺ͸.͹ሻ 

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

ɉɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ ɝɪɚɮɢɤɚ ɫɧɢɦɚɟɦ ɜɟɥɢɱɢɧɵ 
2
hg  ɢ 


Tg  ɞɥɹ 

ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ 
2

gL
 ɢ

gt

: ݃ℎ̅ݒʹ = Ͳ,Ͳʹʹ                                                                                                                           
ݒ̅ܶ݃  = ͳ,ͺ                                                                                                                                

 ݃ℎ̅ݒʹ = Ͳ,Ͳͺ  
ݒ̅ܶ݃  = Ͷ   
ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ 022,0

2



hg

 ɢ 8,1


Tg
, ɨɩɪɟɞɟɥɹɟɦ ɩɚɪɚɦɟɬɪɵ 

ɜɨɥɧɵ. 
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ɋɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɥɧɵ: 
 ℎ̅ = Ͳ,Ͳʹʹ ∙ ଶ݃ݒ = Ͳ,Ͳʹʹ ∙ ʹͲଶͻ,ͺͳ = Ͳ,ͻ ˏ.                                                               ሺ͸.ͺሻ 

 
ɋɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ: 
 ܶ̅ = ͳ,ͺ ∙ ݃ݒ = ͳ,ͺ ∙ ʹͲͻ,ͺͳ = ͵,͸͹ ˔.                                                                            ሺ͸.ͻሻ 

 
ɇɚɣɞɟɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ ɩɨ ɮɨɪɦɭɥɟ:  
ߣ̅  = ݃ ∙ ܶ̅ଶʹߨ = ͻ,ͺͳ ∙ ͵,͸͹ଶʹ ∙ ͵,ͳͶ = ʹͳ,ͲͶ ˏ.                                                               ሺ͸.ͳͲሻ 

 
ɉɪɨɜɟɪɤɚ ɧɚ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɶ: 
 ݀ ൒ ߣʹ̅ .                                                                                                                      ሺ ͸.ͳͳሻ 

 
35,5 > 10,52– ɭɫɥɨɜɢɟ (6.11) ɜɵɩɨɥɧɹɟɬɫɹ, ɡɧɚɱɢɬ, ɡɨɧɚ ɝɥɭɛɨɤɨɜɨɞɧɚɹ. 
 

 ȼɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɜ ɫɢɫɬɟɦɟ ɜɨɥɧ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ: 
 ℎଵ% = ݇𝑖 ∙ ℎ̅ = ʹ,ͳ ∙ Ͳ,ͻ = ͳ,ͺͺ ˏ,                                                                     ሺ͸.ͳʹሻ 

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

ɡɧɚɱɟɧɢɹ 
2

gL
. 

ɉɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ 
ɛɶɟɮɟ: 

 ℎ௦ = Ͳ,Ͳͳ͹ +  ℎͳ% +  Ͳ,͹ = Ͳ,Ͳͳ͹ +  ͳ,ͺͺ +  Ͳ,͹ =  ʹ,͸  ˏ . 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɩɨ (6.1) ɪɚɜɧɚ: 
 ∇ʒʐʞ = ͻ͸Ͳ,ͲͲ +  ʹ.͸Ͳ =  ͻ͸ʹ,͸Ͳ ˏ. 

 
6.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 
 
6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 

 
Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɛɪɨɫɧɭɸ ɩɥɨɬɢɧɭ: 
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ܳˑ˔ː.˓˃˔˚ = ܳ௠௔௫.ˑ˔ː − ሺ݊ − ͳሻ ∙ ܳˑ˔ː.ˆ˃ − ܳ˔,                                                 ሺ͸.ͳ͵ሻ 
 
ɝɞɟ ܳ௠௔௫.ˑ˔ː  – ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 
ɩɚɜɨɞɤɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 1% ɞɥɹ II ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ; ݊ – ɤɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɧɚ ɫɬɚɧɰɢɢ; ܳˑ˔ː.ˆ˃ – ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ; ܳ˔ – ɨɛɴɟɦ ɫɬɨɤɚ ɡɚ ɩɟɪɢɨɞ ɫɪɚɛɨɬɤɢ. 

 ܳˑ˔ː.˓˃˔˚ = ͶͳͷͲ,ͳ − ሺͶ − ͳሻ · ͳͺͺ − Ͷ͸Ͷ = ͷͷͳ ˏଷ/˔. 
 

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

 
ɝɞɟ ݍ˅ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ;  ݍ˓ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ;  ℎː˄ – ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɇȻ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɤɪɢɜɨɣ ߘʜʐ = ݂ሺܳʜʐሻ, ɩɪɢ ܳ௠௔௫.ˑ˔ː  ɢɡ ɪɢɫɭɧɤɚ 1.3; ݒˇˑ˒ – ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ɪɚɜɧɚɹ 5 ɦ/ɫ, ɬ.ɤ. ɝɪɭɧɬ, 
ɫɥɚɝɚɸɳɢɣ ɞɧɨ ɪɟɤɢ – ɝɪɚɧɢɬ. 

 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: 

˓ݍ  = ˒ˑˇݒ ∙ ℎː˄ = ͷ ∙ ͻ,ͷͷ = Ͷ͹,͹  ˏଷ/ܿ.                                                          ሺ͸.ͳͷሻ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
˅ݍ  = ͳ,ʹͷ ∙ ˓ݍ = ͳ,ʹͷ ∙ Ͷ͹,ͷͷ = ͷͻ,͸ʹ ˏଷ/ܿ.                                                 ሺ͸.ͳ͸ሻ 
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
ܤ  = ͷͷͳͳͷͻ,͸ʹ = ͻ,ʹͶ ˏ. 
 
ɉɪɢɧɢɦɚɟɦ 2 ɩɪɨɥɟɬɚ ɲɢɪɢɧɨɣ b =5 ɦ.  
Ɋɚɫɱɟɬɧɚɹ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ȼ ɪɚɜɧɚ 2∙5 = 10 ɦ. 

 
6.2.2 Ɋɚɫɱёɬ ɚɜɚɪɢɣɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ (ɝɥɭɛɢɧɧɵɯ ɜɨɞɨɜɵɩɭɫɤɨɜ) 
 
Ɂɚɞɚɟɬɫɹ ɞɢɚɦɟɬɪ ɜɨɞɨɜɵɩɭɫɤɧɨɝɨ ɨɬɜɟɪɫɬɢɹ D ɨɬ 1 ɞɨ 5 ɦ. 
ɉɪɢɧɢɦɚɟɬɫɹ D = 3,0 ɦ.  
Ɉɬɦɟɬɤɚ ɰɟɧɬɪɚ ɜɵɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɜɨɞɨɜɵɩɭɫɤɚ ɐɈ: 
 



72 

ʥʝ = ˒ˑˎ ˆ˃ˎˈ˓ˈˋ + h + ቀDଶ + ʹቁ,                                                            (6.17) 

 
ɝɞɟ h – ɜɵɫɨɬɚ ɝɚɥɟɪɟɢ. 

 
ʥʝ = ͻͲ͹,ͲͲ ˏ. 
 
ɇɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɜɨɞɨɜɵɩɭɫɤɚ: 
 H = ʜʞʢ + ʢʛʝʹ − ʥʝ = ͳͳͲ + ͺ͹,ͷʹ − ͷͷ = Ͷ͵,͹ͷ ˏ,                          ሺ͸.ͳͺሻ 

 
ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɟ: 
 Q˅˅ = Ɋω√ʹgH = Ͳ,ͺ ∙ ͹,Ͳ͸ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͷͲ,ͷ͹ = ͳ͹ͺ,ͳͳ ˏଷ/ܿ,           (6.19) 
 

ɝɞɟ     Ɋ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɪɚɜɧɵɣ 0,8; ω – ɩɥɨɳɚɞɶ ɜɨɞɨɜɵɩɭɫɤɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɞɢɚɦɟɬɪɨɦ 3,0 ɦ. 
 
Ⱦɚɥɟɟ ɧɭɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɜɵɩɭɫɤɧɵɯ ɨɬɜɟɪɫɬɢɣ (ɧɟ ɦɟɧɟɟ 

2-ɯ), ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɩɪɨɩɭɫɤɚ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ: 
 ݊ = ܳ˔Q˅˅ = Ͷ͸Ͷͳ͹ͺ,ͳͳ = ʹ,͸ͳ.                                                                                ሺ͸.ʹͲሻ 

 
ɉɪɢɧɢɦɚɟɬɫɹ 3 ɨɬɜɟɪɫɬɢɹ ɞɢɚɦɟɬɪɨɦ 3 ɦ. 
 
6.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 
ɉɨ ɨɫɧɨɜɧɨɣ ɮɨɪɦɭɥɟ ɪɚɫɯɨɞɚ ɞɥɹ ɜɨɞɨɫɥɢɜɨɜ ɜɫɟɯ ɬɢɩɨɜ ɦɟɬɨɞɨɦ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ ɨɩɪɟɞɟɥɹɸɬ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, ɫɧɚɱɚɥɚ 
ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ  ɇ01, ɚ ɡɚɬɟɦ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ  
ɇ02: 

଴ଵˑ˔ːܪ  = ቆ ܳˑ˔ː.˓˃˔˚݉ ∙ ܾ ∙ ݊ ∙ √ʹ݃ቇమయ = ( ͷͷͳ Ͳ,Ͷͻ ∙ ʹ ∙ ͷ ∙ √ʹ ∙ ͻ,ͺͳ)మయ =  ͺ,͸Ͷ ˏ,      ሺ͸.ʹͳሻ 

 
ɝɞɟ ݉ = Ͳ,Ͷͻ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɡɚɜɢɫɢɬ ɨɬ ɮɨɪɦɵ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɚ ɢ 
ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ. 

 
Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɫ ɭɱёɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ: 
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଴ଶˑ˔ːܪ = ቆ ܳˑ˔ː.˓˃˔˚݉ ∙ ∙ ߝ 𝜎 ∙ ܾ ∙ ݊ ∙ √ʹ݃ቇଶ/ଷ ,                                                              ሺ͸.ʹʹሻ 

 
ɝɞɟ 𝜎௡ = ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ; ߝ  – ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ, 
ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

 𝜎ː = ͳ − Ͳ,ʹ ∙ ˖ߦ + ሺ݊ − ͳሻ ∙ ଴݊ߦ ∙ ଴ଵܾܪ = ͳ − Ͳ,ʹ ∙ Ͳ,͹ + ሺʹ − ͳሻ ∙ Ͳ,Ͷͷʹ ∙ ͺ,͸Ͷʹ = = Ͳ,ͺ,                                                                                                                      ሺ͸.ʹ͵ሻ 
 
ɝɞɟ ܾ – ɲɢɪɢɧɚ ɩɪɨɥёɬɚ; ݊ – ɱɢɫɥɨ ɩɪɨɥёɬɨɜ; ߦ˖ = Ͳ,͹ – ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ; ߦ଴ = Ͳ,Ͷͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ. 

 
ɇɚɩɨɪ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
଴ଶܪ  = ( ͷͷͳͲ,Ͷͻ ∙ Ͳ,ͺ ∙ ʹ ∙ ͷ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ/ଷ = ͳͲ,Ͳͳ ˏ. 

 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ 

ɜɨɞɨɫɥɢɜɭ: ܪ = ଴ଶܪ − ߙ ∙ ݃ʹ଴ଶݒ ,                                                                                                  ሺ͸.ʹͶሻ 

଴ݒ    ˈˇˆ  = ܳˑ˔ː.˓˃˔˚ሺߘʜʞʢ − ː˃ሻሺʑˇߘ + ሺ݊ − ͳሻ ∙  ʐሻ,                                                        ሺ͸.ʹͷሻߜ

 
ɝɞɟ ߜʐ = ͵ˏ – ɬɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ, ɪɚɜɧɚɹ: 
 

ɋɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
଴ݒ  = ͷͷͳሺͻ͸Ͳ − ͺͻͻሻሺͳͲ + ሺʹ − ͳሻ ∙ ͵ሻ = Ͳ,͸ͻ ˏ/˔. 

 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ: 

 H = ͳͲ,Ͳͳ − ͳ,ͳ ∙ Ͳ,͸ͻଶʹ ∙ ͻ,ͺͳ = ͻ,ͻͻ ˏ. 
 

ɋɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ܪ˔˕ = ͳͲ ˏ. 
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Ɉɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ʒʑ = ʜʞʢߘ − ˕˔ܪ = ͻ͸Ͳ,ͲͲ − ͳͲ = ͻͷͲ ˏ.                                               ሺ͸.ʹ͸ሻ 
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
 ∇ʒʐ = ʒʑߘ + ͳ,͸ܪ˔˕ = ͻͷͲ + ͳ,͸ ∙ ͳͲ = ͻ͸͸ ˏ.                                         ሺ͸.ʹ͹ሻ 

 
ɉɪɨɟɤɬɧɭɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ 

ɩɨ ɧɚɢɛɨɥɶɲɟɣ ɨɬɦɟɬɤɟ ɢɥɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ, ɢɥɢ ɩɨ ɨɬɦɟɬɤɟ ɜɟɪɯɚ ɛɵɤɚ. 
ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɷɬɨ ɨɬɦɟɬɤɚ ɜɟɪɯɚ ɛɵɤɚ: ߘʒʐ = ͻ͸͸,ͲͲ ɦ 

 
6.2.4 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ 

ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ 
 
ɉɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɛɪɨɫɧɭɸ ɩɥɨɬɢɧɭ: 
 ܳ˓.˒ˑ˅ = ܳ௠௔௫.˒ˑ˅ − ሺ݊ − ͳሻ ∙ ܳ˒ˑ˅.ˆ˃ − ܳ௖;                                                     ሺ͸.ʹͺሻ 

 
ɝɞɟ ܳ௠௔௫.˒ˑ˅ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 
ɩɚɜɨɞɤɚ; ݊ – ɤɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɧɚ ɫɬɚɧɰɢɢ; ܳˆ˃ – ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ. 

 ܳ˓.˒ˑ˅ = ͳ͹ͺ͹ − ሺͶ − ͳሻ · ͳ͹ͺ − Ͷ͸Ͷ = ͹ͻͲ ˏଷ/˔ 
 
Ɉɩɪɟɞɟɥɹɸɬ ɧɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɪɚɫɯɨɞɚ 

ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ (ɩɪɢ Ɏɉɍ) ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ: 
˅଴ଵ˒ˑܪ  = ቆ ܳ˓.˒ˑ˅݉ ∙ ቇଶ/ଷ݃ʹ√ܤ = ( ͹ͻͲͲ,Ͷͻ ∙ ͳͲ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ/ଷ = ͳͲ,ͻͺ ˏ ,         ሺ͸.ʹͻሻ 

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

 
Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɫ ɭɱёɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ: 
˅଴ଶ˒ˑܪ  = ቆ ܳ˓.˒ˑ˅݉ ∙ ߝ ∙ 𝜎˒ ∙ ܤ ∙ √ʹ݃ቇଶ/ଷ .                                                                ሺ͸.͵Ͳሻ 

 
˅଴ଶ˒ˑܪ  = ( ͹ͻͲͲ,Ͷͻ ∙ Ͳ,ͺ ∙ ͳͲ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ/ଷ = ͳʹ,͹͵ ˏ 



75 

ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ ɩɪɨɩɭɫɤɟ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 

˅ˑ˒ܪ  = ଴ଶܪ − ߙ ∙ ݃ʹ଴ଶݒ ,                                                                                             ሺ͸.͵ͳሻ 

˅଴˒ˑݒ    ˈˇˆ  = ܳ˓.˒ˑ˅ሺߘʣʞʢ − ܤʓʜʝሻሺߘ + ሺ݊ − ͳሻ ∙  ʐሻ ,                                               ሺ͸.͵ʹሻߜ

 
ɋɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
˅଴˒ˑݒ  = ͹ͻͲሺͻ͸ʹ − ͺͻͻሻሺͳͲ + ሺʹ − ͳሻ ∙ ͵ሻ = Ͳ,ʹͷ ˏ/˔. 

˅ˑ˒ܪ  = ͳʹ,͹͵ − ͳ,ͳ ∙ Ͳ,ʹͷଶʹ ∙ ͻ,ͺͳ = ͳʹ,͹ʹ ˏ. 
 

Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɭɸ ɨɬɦɟɬɤɭ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ, ɬ.ɟ. ɨɬɦɟɬɤɭ ɩɪɢ 
ɤɨɬɨɪɨɣ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɩɭɳɟɧ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ: 
˓ʣʞʢߘ  = ʒʑߘ + ˅ˑ˒ܪ = ͻͷͲ + ͳʹ,͹ʹ = ͻ͸ʹ,͹ʹ ˏ.                                    ሺ͸.͵͵ሻ 

 
ɉɪɢɧɢɦɚɟɦ ɨɬɦɟɬɤɭ Ɏɉɍ 963,00 ɦ, ɞɚɧɧɚɹ ɨɬɦɟɬɤɚ ɧɟ ɛɭɞɟɬ ɩɪɟɜɵɲɟɧɚ 

ɩɪɢ ɩɪɨɩɭɫɤɟ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɪɚɫɯɨɞɚ. 
 

6.2.5 ɉɨɫɬɪɨɟɧɢɟ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɚ ɩɨ Ʉɪɢɝɟɪ - Ɉɮɢɰɟɪɨɜɭ 
 
Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɨɜ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ 

ɨɝɨɥɨɜɤɨɦ ɩɪɨɮɢɥɹ ɝɪɚɧɢ, ɫɬɪɨɢɬɫɹ ɩɨ ɤɨɨɪɞɢɧɚɬɚɦ Ʉɪɢɝɟɪɚ – Ɉɮɢɰɟɪɨɜɚ 
(ɬɚɛɥɢɰɚ 6.2) 

 
Ɍɚɛɥɢɰɚ 6.2 – ɉɪɢɜɟɞёɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɨɱɟɪɬɚɧɢɹ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ  

x y x y x y x y 
0 1,26 10 2,56 20 12,35 30 28,24 
1 0,36 11 3,21 21 13,69 31 30,13 
2 0,07 12 3,94 22 15,08 32 32,07 
3 0 13 4,75 23 16,53 33 34,05 
4 0,06 14 5,64 24 17,94 34 36,09 
5 0,27 15 6,61 25 19,6 35 38,18 
6 0,6 16 7,64 26 21,22 36 40,31 
7 1 17 8,73 27 22,89 37 42,49 
8 1,46 18 9,87 28 24,62 38 44,71 
9 1,98 19 11,08 29 26,4 39 46,98 
      40 49,38 
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6.2.6 Ɋɚɫɱёɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 

ɉɪɢɧɢɦɚɟɦ ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɫ ɞɨɧɧɵɦ ɪɟɠɢɦɨɦ. Ɉɩɪɟɞɟɥɢɦ ɩɚɪɚɦɟɬɪɵ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ. 

Ʉɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ ɩɨɬɨɤɚ ɩɪɢ ɩɨɥɧɨɦ ɨɬɤɪɵɬɢɢ ɜɫɟɯ ɨɬɜɟɪɫɬɢɣ: 
 ℎˍ˓ = √ ߙ ∙ ܳˑ˔ː.˓˃˔˚.ଶሺܤ + ∑ ሻଶ݃య˄ߜ  ,                                                                                          ሺ͸.͵Ͷሻ 

 
ɝɞɟ α – ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ, ɪɚɜɧɵɣ 1,1. 
 ℎˍ˓ = √ ͳ,ͳ ∙ ͷͷͳሺͳͲ + ሺʹ − ͳሻ ∙ ͵ሻଶ ∙ ͻ,ͺͳయ = ͷ,ͺ͸ ˏ. 

 
ɉɟɪɜɚɹ ɫɨɩɪɹɠɟɧɧɚɹ ɝɥɭɛɢɧɚ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɦɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ 

ɩɪɢɛɥɢɠɟɧɢɣ: 
 hୡ′ = ௖߮ݍ ∙ √ʹ݃ ∙ ሺܥ˅ + ଴ܪ − ℎ௖′ ሻ                                                                          ሺ͸.͵ͷሻ 

 
ȼ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɡɧɚɱɟɧɢɟ  ℎ௖′  ɜ ɡɧɚɦɟɧɚɬɟɥɟ ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɵɦ 

ɧɭɥɸ.  hୡ′ = Ͷʹ,ͶͲ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ሺ͸ͳ − Ͳሻ = ͳ,͵͸ ˏ 

 
௖ݍ  = ܳˑ˔ː.˓˃˔˚B + ሺn − ͳሻ ∙ Ɂ˄ = ͷͷͳͳͲ + ሺʹ − ͳሻ ∙ ͵ = Ͷʹ,Ͷ ˏଶc  .                                ሺ͸.͵͸ሻ 

 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɜ ɡɧɚɦɟɧɚɬɟɥɟ ɩɨɞɫɬɚɜɥɹɸɬ ɧɚɣɞɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ℎ௖′ : 

 hୡ′ = Ͷʹ,ͶͲ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ሺ͸ͳ − ͳ,͵͸ሻ  = ͳ,͵ͺ ˏ                                         
 
 
ȼɬɨɪɚɹ ɫɨɩɪɹɠɟɧɧɚɹ ɝɥɭɛɢɧɚ: 
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hୡ′′ = hୡଵ′ʹ ∙ ቌ√ͳ + ͺ ∙ ቆhˍ˓h˔′ ቇଷ − ͳቍ = ͳ,͵ͺʹ ∙ ቌ√ͳ + ͺ ∙ (ͷ,ͺ͸ͳ,͵͸)ଷ − ͳቍ = ͳ͸,Ͷ͵ ˏ.                                                                                                                               ሺ͸.͵͹ሻ 
 
Ɉɩɪɟɞɟɥɢɦ ɬɢɩ ɩɪɵɠɤɚ: 
 
Ɍɚɤ ɤɚɤ ℎ′′௖ = ͳ͸,Ͷ͵  ˏ > ℎʜʐ = ͹,͹Ͳ ˏ, ɬɨ ɢɦɟɟɦ ɨɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ. 

 
Ɉɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɡɚ ɩɥɨɬɢɧɨɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. Ɍɚɤ ɤɚɤ, 

ɪɚɫɫɦɚɬɪɢɜɚɟɦɚɹ ɩɥɨɬɢɧɚ ɜɵɫɨɬɨɣ ɛɨɥɟɟ 40 ɦ ɧɚɯɨɞɢɬɫɹ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ, 
ɚ ɬɚɤɠɟ ɪɚɫɩɨɥɨɠɟɧɚ ɧɟ ɜ ɭɡɤɨɦ ɫɬɜɨɪɟ, ɬɨ ɩɪɢɦɟɧɹɟɬɫɹ ɝɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ 
ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ. 

 
6.2.7 Ɋɚɫɱɟɬ ɧɨɫɤɚ ɬɪɚɦɩɥɢɧɚ ɢ ɞɚɥɶɧɨɫɬɢ ɨɬɥɟɬɚ ɫɬɪɭɢ 
 
Ⱦɥɹ ɨɬɛɪɨɫɚ ɫɬɪɭɢ ɜ ɤɨɧɰɟ ɜɨɞɨɫɥɢɜɚ ɭɫɬɪɚɢɜɚɸɬ ɜɵɫɨɤɢɣ ɭɫɬɭɩ ɫ ɧɨɫɤɨɦ-

ɬɪɚɦɩɥɢɧɨɦ. ɋɬɪɭɹ, ɫɯɨɞɹɳɚɹ ɫ ɧɨɫɤɚ-ɬɪɚɦɩɥɢɧɚ, ɨɬɥɟɬɚɟɬ ɧɚ ɧɟɤɨɬɨɪɨɟ 
ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɨɞɨɫɛɪɨɫɚ. ȼ ɦɟɫɬɟ ɩɚɞɟɧɢɹ ɟɟ ɧɚ ɞɧɟ ɨɛɪɚɡɭɟɬɫɹ ɹɦɚ ɪɚɡɦɵɜɚ. 
Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ - ɨɛɟɫɩɟɱɟɧɢɟ ɨɬɛɪɨɫɚ ɫɬɪɭɢ ɧɚ ɪɚɫɫɬɨɹɧɢɟ 
ɛɟɡɨɩɚɫɧɨɟ ɞɥɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɢ ɞɪɭɝɢɯ ȽɌɋ.  

 
ȼɵɫɨɬɚ ɭɫɬɭɩɚ ɨɬ ɞɧɚ ɞɨ ɧɨɫɤɚ-ɬɪɚɦɩɥɢɧɚ: 
 ܽ = ℎː௠˄௔௫ + ͳ = ͻ,͹ + ͳ = ͳͲ,͹Ͳ ˏ,                                                                ሺ͸.͵ͺሻ  
 

ɝɞɟ ℎː௠˄௔௫= ɍɇȻɩɨɜ.ɦɚɯ – ɨɬɦ. ɞɧɚ, ɷɬɨ ɦɚɤɫɢɦɚɥɶɧɚɹ ɝɥɭɛɢɧɚ ɇȻ. 
 
Ɉɬɦɟɬɤɚ ɧɨɫɤɚ: 
 ∇ʜʝʠ = ∇ʓʜʝ + ܽ = ͺͻͻ + ͳͲ,͹Ͳ = ͻͲͻ,͹Ͳ ˏ,                                         ሺ͸.͵ͻሻ 
 
Ɉɩɪɟɞɟɥɢɦ ɧɚɩɨɪ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
ːݖ  = ∇ʜʞʢ − ∇ʜʝʠ = ͻ͸Ͳ − ͻͲͻ,͹Ͳ = ͷͲ,͵Ͳ ˏ,                                       ሺ͸.ͶͲሻ

   
ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
ːݒ  = ߮ ∙ √ʹ ∙ ݃ ∙ ːݖ = Ͳ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͷͲ,͵Ͳ = ʹͺ,ʹ͹ ˏ/˔,                        ሺ͸.Ͷͳሻ 
  ܼ଴ = ∇ʜʞʢ − ∇ʢʜʐ = ͻ͸Ͳ − ͻͲͺ,ͷͶ = ͷͳ,Ͷ͸ ˏ.                                       ሺ͸.Ͷʹሻ

  
Ⱦɚɥɶɧɨɫɬɶ ɨɬɥɟɬɚ ɫɬɪɭɢ ɨɬ ɩɥɨɬɢɧɵ ɞɨ ɜɯɨɞɚ ɜ ɜɨɞɭ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɦɨɠɧɨ 

ɜɵɱɢɫɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: 
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ܮ = ˃ܭ ∙ ːݖ ∙ ߮ଶ ∙ sin ߙʹ ∙ ቌͳ + √ͳ + ːݖ଴ݖ) − ͳ) ∙ ͳ߮ଶ ∙ sinଶߙቍ,                   ሺ͸.Ͷ͵ሻ 

 
ɝɞɟ     α = 30ɨ÷35ɨ  ɭɝɨɥ ɫɯɨɞɚ ɫɬɪɭɢ ɫ ɬɪɚɦɩɥɢɧɚ, ɩɪɢɧɢɦɚɟɦ α= 30ɨ; 

   ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ, ɩɪɢ ɜɵɫɨɬɟ ɜɨɞɨɫɥɢɜɚ ɛɨɥɟɟ 40 ɦ ɪɚɜɟɧ 
0.9; 

 
Ɂɧɚɹ ɱɢɫɥɨ Ɏɪɭɞɚ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ ɩɨɬɨɤɚ ܭ௔. 
ɑɢɫɥɨ Ɏɪɭɞɚ: 
ݎܨ  = ଶː݃ݒ ∙ ℎː = ʹͺ,ʹ͹ଶͻ,ͺͳ ∙ ʹ,ͳͳ = ͵ͺ,͸Ͷ ൒ ͵ͷ,                                                           ሺ͸.ͶͶሻ 

 
ɝɞɟ     hɧ – ɜɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ℎː = ːݒ˅ݍ = ͷͻ,͸ʹʹͺ,ʹ͹ = ʹ,ͳͳ ˏ,                                                                                 ሺ͸.Ͷͷሻ 

 
Fr < 35 ka= 1 
Fr > 35 ka= 0.8 ÷ 0.9 
 
ɉɪɢɧɢɦɚɟɦ ka= 0.8 

 L = Ͳ,ͺ ∙ ͷͲ,͵Ͳ ∙ Ͳ,ͻଶ ∙ sinሺʹ ∙ ͵Ͳሻ ∙ ቌͳ + √ͳ + (ͷͳ,Ͷ͸ͷʹ,͵Ͳ − ͳ) ∙ ͳͲ,ͻଶ ∙  𝑖݊ଶ͵Ͳቍݏ

= ͷ͹,ͻ ˏ.      
 
Ȼɟɡɨɩɚɫɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬɥɟɬɚ ɫɬɪɭɢ ɞɥɹ ɩɥɨɬɢɧɵ ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɡ ɩɪɨɱɧɨɣ 

ɫɤɚɥɵ ɫɨɫɬɚɜɥɹɟɬ , ,L z    ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɡ ɫɥɚɛɨɣ ɫɤɚɥɵ ( , , ) ,L z       ɝɞɟ 
z  –  ɧɚɩɨɪ, ɫɨɡɞɚɜɚɟɦɵɣ ɩɥɨɬɢɧɨɣ.  

 
ɉɪɨɜɟɪɹɟɦ ɭɫɥɨɜɢɟ ɞɥɹ ɩɪɨɱɧɨɣ ɫɤɚɥɵ, ɬɚɤ ɤɚɤ ɭ ɧɚɫ ɫɤɚɥɶɧɨɟ ɨɫɧɨɜɚɧɢɟ: ܮ > Ͳ,Ͷ ∙ ܼ଴,  ͷ͹,ͻͲˏ > Ͳ.Ͷ ∙ ͷͳ,Ͷ͸ = ʹͲ,ͷͺ ˏ.  
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ, ɹɦɚ ɪɚɡɦɵɜɚ ɨɛɪɚɡɭɟɬɫɹ ɧɚ ɛɟɡɨɩɚɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɨɬ 
ɫɨɨɪɭɠɟɧɢɹ. 

 
Ɉɩɪɟɞɟɥɢɦ ɝɥɭɛɢɧɭ ɪɚɡɦɵɜɚ: 
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ℎ௉ = ݐ − ℎː˄,          
 
ɝɞɟ     ݐ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ: ݐ = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ రݎܨ√ ) ∙ ݎܨ√ ∙ √ℎː˄݀ర ∙ ℎː                                                        ሺ͸.Ͷ͸ሻ 

ݐ = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ √͵ͺ,͸Ͷర ) ∙ √͵ͺ,͸Ͷ ∙ √ͻ,͹ͳర ∙ ʹ,ͳͳ = ʹͺ,ͳͷ ˏ,       
 

ɝɞɟ     ݀ – ɫɪɟɞɧɹɹ ɤɪɭɩɧɨɫɬɶ ɝɪɭɧɬɚ, ɩɪɢɧɢɦɚɟɦ ݀ = ͳ ˏ. 
 
Ɍɨɝɞɚ: 
 ℎ௉ = ʹͺ,ͳͷ − ͻ,͹Ͳ = ͳͺ,Ͷͷ ˏ. 
 
Ɋɚɫɫɬɨɹɧɢɟ ɞɨ ɰɟɧɬɪɚ ɹɦɵ ɪɚɡɦɵɜɚ: 
ଵܮ  = ܮ + ଵߙ݃ݐݐ ,                                                                                                       ሺ͸.Ͷ͹ሻ 

 
ɝɞɟ ߙ݃ݐଵ = ߙଶ݃ݐ√ + ʹ ∙ ݃ ∙ ሺͲ,ͷ ∙ ℎː ∙ cos ߙ + ܽ − ℎː˄ሻݒଶː ∙ ߙଶݏ݋ܿ                                     ሺ͸.Ͷͺሻ 

ଵߙ݃ݐ = ଶ͵Ͳ݃ݐ√ + ʹ ∙ ͻ,ͺͳ ∙ ሺͲ,ͷ ∙ ͳ,͸ͻ ∙ cos ͵Ͳ + ͳͲ,͹Ͳ − ͻ,͹Ͳሻʹͺ,ʹ͹ଶ ∙ ଶ͵Ͳݏ݋ܿ = Ͳ,͸͵,  
 

Ɍɨɝɞɚ: 
ଵܮ  = ͷ͹,ͻͲ + ʹͺ,ͳͷͲ,͸͵ = ͳͲ,͵͸ ˏ. 
 
Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɹɦɵ ɪɚɡɦɵɜɚ ɜɞɨɥɶ ɬɟɱɟɧɢɹ ɧɚ ɭɪɚɜɧɟɧɢɟ 

ɪɚɡɦɵɬɨɝɨ ɪɭɫɥɚ ɪɚɜɧɚ:  
 ܾ௣ = ʹ,ͷℎˍ˓ + ͵,͹ℎ௉ = ʹ,ͷ ∙ ͷ,ͺ͸ + ͵,͹ ∙ ͳͺ,Ͷͷ = ͺʹ,ͻʹ ˏ.                      ሺ͸.Ͷͻሻ 
 
ɉɨ ɞɧɭ ɹɦɚ ɪɚɡɦɵɜɚ – ɩɪɢɦɟɪɧɨ ɪɚɜɧɚ ʹ,ͷ · ℎˍ˓, ɝɞɟ ℎˍ˓ – ɤɪɢɬɢɱɟɫɤɚɹ 

ɝɥɭɛɢɧɚ ɩɨɬɨɤɚ: 
 ʹ,ͷ · ℎˍ˓ = ʹ,ͷ ∙ ͷ,ͺ͸ = ͳͶ,͸ͷ ˏ.                                                                       ሺ͸.ͷͲሻ   
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6.3 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

 
Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ 

ɫɨɨɪɭɠɟɧɢɹ ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɫɧɨɜɚɧɢɸ. ɇɚɢɛɨɥɟɟ 
ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ ɦɢɧɢɦɚɥɶɧɭɸ 
ɲɢɪɢɧɭ ɩɨɧɢɡɭ. Ⱦɚɧɧɵɣ ɩɪɨɮɢɥɶ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ Ⱦ.1 ɩɪɢɥɨɠɟɧɢɹ Ⱦ. 

ɇɨ ɩɪɢ ɫɜɨɟɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 
ɭɫɥɨɜɢɹɦ: 

1) ɨɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ; 
2) ɭɫɬɨɣɱɢɜɨɫɬɶ ɬɟɥɚ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 
 
Ƚɪɚɜɢɬɚɰɢɨɧɧɵɟ ɛɟɬɨɧɧɵɟ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɟ ɤɨɧɫɬɪɭɢɪɭɸɬ, 

ɤɚɤ ɩɪɚɜɢɥɨ, ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɛɟɡ ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ, ɬ.ɤ. 
ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ. Ɂɚɥɨɠɟɧɢɟ 
ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɧɚ ɩɟɪɜɨɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɦɨɠɧɨ ɩɪɢɧɹɬɶ ɪɚɜɧɵɦ 0,67-0,7. 

 
ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ ℎ ɪɚɜɧɚ: 
 ℎ˒ˎ = ∇ʜʞʢ − ∇ʞʝʓ = ͻ͸Ͳ − ͺͻ͹ = ͸͵ ˏ.                                                 ሺ͸.ͷͳሻ 

 
ɒɢɪɢɧɚ ɩɨɞɨɲɜɵ: 
˒ܤ  = ሺͲ,͸͹ ÷ Ͳ,͹ሻℎ˒ˎ = ሺͲ,͸͹ ÷ Ͳ,͹ሻ ∗ ͸͵ = Ͷʹ,ʹͳ ÷ ͶͶ,ͳ ˏ                  ሺ͸.ͷʹሻ  
 

ɉɪɢɧɢɦɚɟɬɫɹ ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ܤ˒ = Ͷ͵ ˏ.  

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

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

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

˔˄ܤ  = ܾ + ʐߜ = ͷ + ͵ = ͺ ˏ,                                                                         ሺ͸.ͷ͵ሻ 
 

ɝɞɟ b – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ; 
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 .ʐ – ɬɨɥɳɢɧɚ ɛɵɤɚߜ
 
ɒɢɪɢɧɭ ɩɨɫɬɨɹɧɧɵɯ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɨɫɚɞɨɱɧɵɯ ɲɜɨɜ 

ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 5 ɫɦ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɢ 1 ɫɦ ɜ ɩɪɟɞɟɥɚɯ ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ. 
 
6.3.3 Ȼɵɤɢ 
 
Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɮɨɪɦɭ ɜ ɜɢɞɟ ɩɨɥɭɤɪɭɝɚ. ɉɚɡɵ 

ɪɚɛɨɱɢɯ ɡɚɬɜɨɪɨɜ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɥɢɧɢɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ, ɛɵɤɢ ɜɵɞɜɢɧɭɬɵ ɜ 
ɜɟɪɯɧɢɣ ɛɶɟɮ. Ȼɵɤɢ ɪɚɡɛɢɜɚɸɬ ɜɟɫɶ ɜɨɞɨɫɥɢɜɧɨɣ ɮɪɨɧɬ ɧɚ ɨɬɞɟɥɶɧɵɟ 
ɜɨɞɨɫɥɢɜɧɵɟ ɨɬɜɟɪɫɬɢɹ. 

ȼ ɛɵɤɚɯ ɭɫɬɪɨɟɧɵ ɩɚɡɵ ɞɥɹ ɪɚɛɨɱɢɯ ɢ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ, ɩɨɞ 
ɡɚɳɢɬɨɣ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɹɸɬɫɹ ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ. Ɂɚɬɜɨɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, ɩɨɤɪɵɬɭɸ ɫ ɜɟɪɯɨɜɨɣ ɫɬɨɪɨɧɵ 
ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɣ ɨɛɲɢɜɤɨɣ, ɜɵɩɨɥɧɟɧɧɨɣ ɢɡ ɥɢɫɬɨɜɨɣ ɫɬɚɥɢ. ɇɟɫɭɳɚɹ 
ɤɨɧɫɬɪɭɤɰɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɚɥɨɱɧɭɸ ɤɥɟɬɤɭ ɢɡ ɪɢɝɟɥɟɣ ɢ ɫɬɨɟɤ.  

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

ɭɞɨɛɧɵɯ ɭɫɥɨɜɢɣ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɧɚ ɪɚɛɨɱɟɦ ɡɚɬɜɨɪɟ. 
 
6.3.4 ɍɫɬɨɢ 
 
ɇɚ ɇɢɠɧɟ-Ʉɭɪɹɬɫɤɨɣ Ƚɗɋ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɞɜɚ ɭɫɬɨɹ. 
ɉɟɪɜɵɣ ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬɨɣ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɦɟɠɞɭ ɜɨɞɨɫɥɢɜɨɦ ɢ ɡɞɚɧɢɟɦ 

Ƚɗɋ. Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɞɥɢɧɚ ɭɫɬɨɹ ɩɪɢɧɢɦɚɟɬɫɹ 180 ɦ, ɲɢɪɢɧɚ 2 ɦ. ȼɬɨɪɨɣ 
ɫɨɩɪɹɝɚɸɳɢɣ ɭɫɬɨɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɥɚɜɧɨɝɨ ɪɚɫɬɟɤɚɧɢɹ ɩɨɬɨɤɚ 
ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ. 

 
6.3.5 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 

 
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ ɝɚɥɟɪɟɢ. ɉɨ 

ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ ɪɚɫɩɨɥɚɝɚɟɦ ɱɟɪɟɡ 15 ɦ. Ɉɞɧɭ ɢɡ 
ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ ɩɪɨɟɤɬɢɪɭɟɦ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɦɨɬɟɱɧɨɝɨ ɨɬɜɨɞɚ ɜɨɞɵ ɢɡ ɜɫɟɣ ɜɵɲɟɥɟɠɚɳɟɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ. 
Ɋɚɡɦɟɪɵ ɝɚɥɟɪɟɣ, ɭɫɬɪɚɢɜɚɟɦɵɯ ɞɥɹ ɰɟɦɟɧɬɚɰɢɢ ɨɫɧɨɜɚɧɢɹ ɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɲɜɨɜ 
ɩɥɨɬɢɧɵ, ɫɨɡɞɚɧɢɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɞɪɟɧɚɠɚ, ɩɪɢɧɹɬɶ 
ɦɢɧɢɦɚɥɶɧɵɦɢ, ɧɨ ɩɪɢ ɷɬɨɦ ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɩɪɨɜɨɡ ɢ ɪɚɛɨɬɭ ɛɭɪɨɜɨɝɨ, 
ɰɟɦɟɧɬɚɰɢɨɧɧɨɝɨ ɢ ɞɪɭɝɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɨɷɬɨɦɭ ɭɫɬɪɚɢɜɚɟɦ ɝɚɥɟɪɟɸ 
ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɧɭɸ ɝɚɥɟɪɟɸ, ɢɯ ɪɚɡɦɟɪɵ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ 
ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɪɢɧɢɦɚɟɦ ɫ ɭɱɟɬɨɦ ɪɚɛɨɬɚɸɳɟɣ ɬɟɯɧɢɤɢ 3ɯ3,5ɦ ɧɚ ɨɬɦɟɬɤɟ 
899,00. Ƚɚɛɚɪɢɬɵ ɞɥɹ ɫɦɨɬɪɨɜɵɯ ɝɚɥɟɪɟɣ ɩɪɢɧɢɦɚɟɦ 2ɯ2,5ɦ ɧɚ ɨɬɦɟɬɤɚɯ 917,50 
ɢ 935,00.  
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Ɍɚɤ ɠɟ ɜ ɩɥɨɬɢɧɟ ɢɦɟɸɬɫɹ ɝɚɥɟɪɟɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɞɥɹ ɫɛɨɪɚ ɢ ɨɬɜɨɞɚ 
ɜɨɞɵ, ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ ɢ ɭɩɥɨɬɧɟɧɢɹ ɲɜɨɜ, ɪɚɡɦɟɳɟɧɢɹ ɄɂȺ 
ɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɤɨɦɦɭɧɢɤɚɰɢɣ. 

 
Ⱦɪɟɧɚɠ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ: 
 ܽˇ˓ ൒ ˓ˇܪ ∙ ௖௥.௠ܬ௡ߛ ,                                                                                                        ሺ͸.ͷͶሻ 

 ܽˇ˓ ൒ ͸ͳ ∙ ͳ,ʹʹͷ  

 ܽˇ˓ ൒ ʹ,ͻ ˏ,       
 

ɝɞɟ     ܽˇ˓ −ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ; ܪˇ˓ −ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ; ܬ௖௥.௠ −ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ሺܬ௖௥.௠ = ʹͷሻ. 
˓ˇܪ  = ∇ʜʞʢ − ∇ ʓʜʝ = ͻ͸Ͳ − ͺͻͻ = ͸ͳ ˏ.                                               ሺ͸.ͷͷሻ 

 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɦ 3 ɦ.  
 
6.3.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ 

 
ɒɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ ɜɤɥɸɱɚɟɬ ɲɢɪɢɧɭ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ, 

ɩɟɲɟɯɨɞɧɨɣ ɞɨɪɨɠɤɢ ɢ ɦɟɫɬɨ ɞɥɹ ɤɨɡɥɨɜɨɝɨ ɤɪɚɧɚ. ɉɪɨɟɡɠɚɹ ɱɚɫɬɶ ɩɪɢɧɢɦɚɟɬɫɹ 
ɲɢɪɢɧɨɣ 7,5 ɦ, ɲɢɪɢɧɚ ɩɟɲɟɯɨɞɧɨɣ ɞɨɪɨɠɤɢ – 2 ɦ, ɲɢɪɢɧɚ ɩɭɬɟɣ ɤɨɡɥɨɜɨɝɨ 
ɤɪɚɧɚ – 8 ɦ. Ȼɟɡɨɩɚɫɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɤɨɡɥɨɜɵɦ ɤɪɚɧɨɦ ɢ ɚɜɬɨɞɨɪɨɝɨɣ 
ɩɪɢɧɢɦɚɟɬɫɹ 1 ɦ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɭɬɹɦɢ ɤɨɡɥɨɜɨɝɨ ɤɪɚɧɚ ɢ ɜɟɪɯɨɜɨɣ ɝɪɚɧɶɸ 
ɛɵɤɚ ɩɪɢɧɢɦɚɟɬɫɹ 1 ɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɲɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɨɣ 19,5 ɦ. 
 

6.3.7 Ɋɚɫɱɟɬ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɚ 
 

ɇɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɤɚɤ ɩɪɚɜɢɥɨ ɭɫɬɪɚɢɜɚɸɬɫɹ ɬɨɥɶɤɨ ɜɟɪɬɢɤɚɥɶɧɵɟ 
ɞɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ: ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ ɢ ɞɪɟɧɚɠ.  

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 ݈ˊ = ሺͲ,ͳͲ ÷ Ͳ,ʹͷሻ ∙ ˒ܤ = ሺͲ,ͳͲ ÷ Ͳ,ʹͷሻ ∙ Ͷ͵ = Ͷ,͵ ÷ ͳͲ,͹ͷ ˏ,                ሺ͸.ͷ͸ሻ 
 

ɝɞɟ    ܤ˒ - ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, 

ɉɪɢɧɢɦɚɟɬɫɹ ݈ˊ = ͷ ˏ. 
Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
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ℎˊ˃˅ = Ͳ,͸ ∙ ௗܪ = Ͳ,͸ ⋅ ሺͻ͸Ͳ − ͺͻͻ,Ͷ͹ሻ = ͵͸,͵ ˏ,                                       ሺ͸.ͷ͹ሻ 
 

ɝɞɟ    ܪௗ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ. 
 
Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɯ ɞɨɩɭɫɬɢɦɨɝɨ 

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

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

ܪ∆  = ௗܪ − Ͳ,Ͷ ∙ ௗܪ ,                                                                                              ሺ͸.ͷͻሻ 
ܪ∆  = ͸Ͳ,ͷ͵ − Ͳ,Ͷ ∙ ͸Ͳ,ͷ͵ = ͵͸,͵ʹ ˏ. 

ˊߜ  ൒ ͵͸,͵ʹ ⋅ ͳ,ʹͳͷ ,                                                                                                    ሺ͸.͸Ͳሻ 

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

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

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

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

6.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
 
ɇɚɝɪɭɡɤɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɪɢ ∇ɇɉɍ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ ɢ ɦɢɧɢɦɚɥɶɧɵɣ 

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

ɩɥɨɬɢɧɵ ɧɚɝɪɭɡɤɢ ɫɨɛɢɪɚɸɬ ɧɚ 1 ɩ. ɦ. ɞɥɢɧɵ ɫɨɨɪɭɠɟɧɢɹ. 
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6.4.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ ɢ ɡɚɬɜɨɪɨɜ 
 

ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad: 
 ܵ˒ˎ = ͳͶ͹͸ ˏଶ, ܵ˄ = ͳͺͳͲ ˏଶ. ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ 

ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ˎ˒ܩ  = ܵ˒ˎ ∙ ܾ ∙ ܾ˄ߛ + ˄ߜ =   ͳͶ͹͸ ∙ ͷ ∙ ʹͶͷ + ͵ = ʹʹͳͶͲ ˍʜˏ,                                         ሺ͸.͸ʹሻ 

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

 
ȼɟɫ ɛɵɤɚ ɛɟɡ ɭɱёɬɚ ɡɭɛɶɟɜ ɨɩɪɟɞɟɥɹɟɦ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ: 
˄ܩ  = ܵ˄ ∙ ˄ߜ ∙ ܾ˄ߛ + ˄ߜ = ͳͺͳͲ ∙ ͵ ∙ ʹͶͷ + ͵ = ͳ͸ʹͻͲ ˍʜ/ˏ.                                          ሺ͸.͸͵ሻ 

 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɩɨ ɮɨɪɦɭɥɟ Ȼɟɪɟɡɢɧɫɤɨɝɨ: 
 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂ଵ,ହ ∙ ݃ =  Ͳ,Ͳͷͷ ∙ ͸͹,ͷଵ,ହ ∙ ͻ,ͺͳ = ʹͻͻ ˍʜ,                            ሺ͸.͸Ͷሻ 
 

ɝɞɟ ݂ – ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ, ɪɚɜɧɚɹ: 
 ݂ = ሺ∇ʣʞʢ − ∇ʒʑ + Ͳ,ͷሻ ∙ ܾ = ሺͻ͸͵ − ͻͷͲ + Ͳ,ͷሻ ∙ ͷ = ͸͹,ͷ   ˏଶ.       ሺ͸.͸ͷሻ 
 
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɹɬ ɤ 1 ɩ. ɦ. ɞɥɢɧɵ ɫɟɤɰɢɢ: 
ˊݍ  =  ܳˊܾ + ˄ߜ = ʹͻͻͷ + ͵ = ͵͹ ˍʜ/ˏ.                                                                    ሺ͸.͸͸ሻ 

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

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫ 
ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ. 

 

ʑܶʐ = ʑߛ ∙ ʹʑଶܪ = ͳͲ ∙ ͸͵ଶʹ = ͳͻͺͶͷ ˍʜ,                                                            ሺ͸.͸͹ሻ 

 
ɝɞɟ ܪʑ = ∇ʜʞʢ − ∇ʞʝʓ = ͻ͸Ͳ − ͺͻ͹ = ͸͵ ˏ.                                                  ሺ͸.͸ͺሻ 

 
ɋ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
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ʜܶʐ = ʑߛ ∙ ʹʜଶܪ = ͳͲ ∙ ʹ,Ͷ͹ଶʹ = ͵Ͳ,ͷͲ ˍʜ;                                                        ሺ͸.͸ͻሻ 

 
ɝɞɟ ܪʜ = ∇ʜʐ௠𝑖௡ − ∇˒ˑˇ = ͺͻͻ,Ͷ͹ − ͺͻ͹ = ʹ,Ͷ͹ ˏ.                                      ሺ͸.͹Ͳሻ 

 
6.4.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 
 
ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ: 
 ܹ˅ ˊ = ʜܪ ∙ ˇˑ˒ܤ ∙ ʑߛ = ʹ,Ͷ͹ ∙ Ͷ͵ ∙ ͳͲ = ͳͲ͸ʹ ˍʜ,                                         ሺ͸.͹ͳሻ 
 

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

ௗܪ  = ∇ʜʞʢ − ∇ʜʐ௠𝑖௡ = ͻ͸Ͳ − ͺͻͻ,Ͷ͹ = ͸Ͳ,ͷ͵ ˏ.                                  ሺ͸.͹ʹሻ 
 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɋɇɢɉɚ 2.06.06-85 ɉɥɨɬɢɧɵ ɛɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ: 
௔௦ܪ  = Ͳ,Ͷܪௗ = Ͳ,Ͷ ∙ ͸Ͳ,ͷ͵ = ʹͶ,ʹͳ ˏ.                                                            ሺ͸.͹͵ሻ 
ௗ௥ܪ  = Ͳ,ʹܪௗ = Ͳ,ͳͷ ∙ ͸Ͳ,ͷ͵ = ͻ,Ͳͺ ˏ.                                                            ሺ͸.͹Ͷሻ 

 ˗ܹ = ܵˠ˒ ∙ ʑߛ = Ͷͷ͹ ∙ ͳͲ = Ͷͷ͹Ͳ ˍʜ.                                                             ሺ͸.͹ͷሻ 
 

6.4.5 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 

Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 ˓ː = ːߛ˅ˊ˅ ∙ ℎː ∙ gଶݐ ቀͶͷ − ߮ːʹቁ,                                                                          ሺ͸.͹͸ሻ 

ɝɞɟ ːߛ˅ˊ˅– ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; ߮ː = ʹͲ – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ; ℎː = ʹ ˏ – ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ. 
 ˓ː = ͳͲ ∙ ʹ ∙ ଶ݃ݐ (Ͷͷ − ʹͲʹ) = ͻ,ͺ  ˍ ʜ ˏଶ⁄ , 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ: 

ːܧ  = ˓ː ∙ ℎːʹ = ͻ,ͺ ∙ ʹʹ = ͻ,ͺ ˍʜ.                                                                        ሺ͸.͹͹ሻ 
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Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ȼȻ: 
ଵ݌  = ːߛ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ − ߮ˆ˓ʹ ቁ − ʹ ∙ ܿ ∙ ݃ݐ ቀͶͷ − ߮ˆ˓ʹ ቁ,                                 ሺ͸.͹ͺሻ 

ଵ݌  = ͳͲ ∙ ʹ ∙ ଶ݃ݐ (Ͷͷ − ͵ͻʹ) − ʹ ∙ ͳͷͲ ∙ ݃ݐ (Ͷͷ − ͵ͻʹ) = −ͳ͵ͻ ˍʜ/ˏଶ 

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

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

ଶ݌  = ሺͳͲ ∙ ʹ + ͳ͹,ͷ ∙ ʹሻ ∙ ଶ݃ݐ (Ͷͷ − ͵ͻʹ) − ʹ ∙ ͳͷͲ ∙ (Ͷͷ − ͵ͻʹ) = −ͻ͸ˍʜ/ˏଶ 

 
ɝɞɟ     ɀˆ˓ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ɀˆ˓ = ɀˆ˓˔˖˘ − ሺͳ − nሻ ∙ ɀ˅ = ʹ͹ − ሺͳ − Ͳ,Ͳͷሻ ∙ ͳͲ = ͳ͹,ͷ ˍʜ/ˏଷ;         ሺ͸.ͺͲሻ 
 
ɝɞɟ    n – ɩɨɪɢɫɬɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ, ɞɥɹ ɝɪɚɧɢɬɚ n = Ͳ,Ͳͷ; 

c – ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬɚ, ɪɚɜɧɨɟ 150 ɤɉɚ. 
 
ɑɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɝɨ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 

ɩ.ɦ: 
 ʔ˃ = ଵ݌ + ʹଶ݌ = −ͳ͵ͻ − ͳ͵ͳʹ = −ͳ͵ͷ ˍʜ,                                                     ሺ͸.ͺͳሻ 

 
Ɍɚɤ ɤɚɤ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɬɪɢɰɚɬɟɥɶɧɨ, ɬɨ ɚɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 

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

˓ˆ݌  = ߛ̂ ˓ ∙ ℎˆ˓ ∙ ଶ݃ݐ ቀͶͷ + ߮ˆ˓ʹ ቁ + ʹ ∙ ܿ ∙ ݃ݐ ቀͶͷ + ߮ˆ˓ʹ ቁ,                             ሺ͸.ͺʹሻ 

˓ˆ݌  = ͳ͹,ͷ ∙ ʹ ∙ ଶ݃ݐ (Ͷͷ + ͵ͻʹ) + ʹ ∙ ͳͷͲ ∙ ݃ݐ (Ͷͷ + ͵ͻʹ) = ͹ͺ͵ ˍʜ/ˏଶ 

˔˃˒ܧ  = ˓ˆ˓ ∙ ℎˆ˓ʹ = ͹ͺ͵ ∙ ʹʹ = ͹ͺ͵ ˍʜ.                                                              ሺ͸.ͺ͵ሻ 
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6.4.6 ȼɨɥɧɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 
 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 
ɭɩɪɨɳɟɧɧɨ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ. Ɇɨɠɟɜɢɬɢɧɨɜɚ: 

 ܹ˅ ˑˎː = ͳʹ ߛ˅ ∙ ℎଵ% ∙ ቆɉୢߨ + ℎ଴ʹቇ,                                                                         ሺ͸.ͺͶሻ 

 ܹ˅ ˑˎː = ͳʹ ∙ ͳͲ ∙ ͳ,ͺͺ ∙ (ʹͳ,ͲͶߨ + Ͳ,ͷ͵ʹ ) = ͸ͷ,ͷ ˍʜ/ˏ. 
 
ɝɞɟ     ℎଵ% – ɜɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ℎଵ% = ͳ,ͺͺ ˏ; ɉୢ – ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ, ɉୢ = ʹͳ,ͲͶ ˏ. 

 ℎ଴ = ߨ ∙ ℎଵ%ଶɉୢ = ߨ ∙ ͳ,ͺͺଶʹͳ,ͲͶ = Ͳ,ͷ͵ ˏ,                                                                ሺ͸.ͺͷሻ 

 
ɉɥɟɱɨ ɫɢɥɵ ܹ˅ ˑˎː ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ȼȻ: 
௖ݕ  = ɉୢʹߨ − ͵ͅ ℎଵ% = ʹͳ,ͲͶ − ͵ͅ ∙ ͳ,ͺͺ = ͵,ͳ͵ ˏ.                                             ሺ͸.ͺ͸ሻ 

 
6.5 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 
Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 

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

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

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɟɬɨɜ ɫɨɫɬɚɜɥɹɟɬɫɹ ɬɚɛɥɢɰɚ 6.5, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɧɵ ɜɫɟ 
ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. 

Ɍɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɫɢɥ ɪɚɫɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɝɪɚɦɦɵ AutoCAD. 
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Ɍɚɛɥɢɰɚ 6.5 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɢ ߛ௙ ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

ɋɢɥɚ, ɤɇ 
ɋɢɥɚ ߛ௙, 

ɤɇ 
ɉɥɟɱɨ, ɦ 

Ɇɨɦɟɧɬ, 
ɤɇ∙ɦ ʑܶʐ 1  19845 19845 21 416745,0 ʜܶʐ 1  30,50 30,5 -0,82 -25,0 0,95 ˎ˒ܩ  22140 21033 -6,9 -145127,7 0,95 ˄ܩ  16290 15475,5 -9,42 -145779,2 ܹ˅ ˊ 1  1062 1062 0 0,0 ˗ܹ 1  4570 4570 9,7 44329,0 ʔː 1,2  9,8 11,8 2,67 31,4 ʔ˒˃˔ 0,8  783 626,2 -0,67 -419,6 ܹ˅ ˑˎː 1  65,5 65,5 60,35 3950,9 0,9 ˊݍ  37 33,7 -24,7 -831,5 

 ∑ ܯ = ͳ͹ʹͺ͹͵  ˍʜ ∙ ˏ 

 ∑ ܰ = ˎ˒ܩ + ˄ܩ + ˊݍ − ܹ˅ ˊ − ˗ܹ                                                                  ሺ͸.ͺ͹ሻ 

 ∑ ܰ = ʹͳͲ͵͵ + ͳͷͶ͹ͷ,ͷ + ͵͵,͹ − ͳͲ͸ʹ − Ͷͷ͹Ͳ = ͵ͲͻͳͲ ˍʜ 

 
Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௬௨ = − ˒ܤܰ + ͸ ∑ ˒ଶܤܯ = − ͵ͲͻͳͲͶ͵ + ͸ ∙ ͳ͹ʹͺ͹͵Ͷ͵ଶ = −ͳͷ͹,ͻ ˍʞ˃,                 ሺ͸.ͺͺሻ 

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

ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ = −ͳͷ͹,ͻ ∙ Ͳଶ − ͳͲ ∙ ͸͵ ∙ ሺͳ − Ͳଶሻ = = −͸͵Ͳ ˍʞ˃,                                                                                                         ሺ͸.ͺͻሻ 
 

ɝɞɟ ݉௨ – ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ; ܪௗ௨ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ȼȻ, ɦ; ߛ௪ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ, ɤɇ/ɦ3. 
 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 ߬௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨) ∙ ݉௨ = ሺͳͲ ∙ ͸͵ − ͳͷ͹,ͻሻ ∙ Ͳ = Ͳ ˍʞ˃.                ሺ͸.ͻͲሻ 
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Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ = −ͳͷ͹,ͻ ∙ ሺͳ + Ͳଶሻ + ͳͲ ∙ ͸͵ ∙ Ͳଶ =           = −ͳͷ͹,ͻ ˍʞ˃.                                                                                                         ሺ͸.ͻͳሻ 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ʖ௨ = ௪ߛ− ∙ ௗ௨ܪ = ͳͲ ∙ ͸͵ = −͸͵Ͳ ˍʞ˃.                                                         ሺ͸.ͻʹሻ 
 
Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௬௧ = − ˒ܤܰ − ͸ ∑ ˒ଶܤܯ = − ͵ͲͻͳͲͶ͵ − ͸ ∙ ͳ͹ʹͺ͹͵Ͷ͵ଶ = −ͳʹ͹ͻ,ͺ ˍʞ˃,              ሺ͸.ͻ͵ሻ 

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

 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ሺͳ − ݉௧ଶሻ,                                                                      ሺ͸.ͻͶሻ 
 

ɝɞɟ ݉௧ – ɡɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ; ܪௗ௧  – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɇȻ, ɦ; ߛ௪ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ, ɤɇ/ɦ3. 
 𝜎௫௧ = −ͳʹ͹ͻ,ͺ ∙ Ͳ,ͷ͵ଶ − ͳͲ ∙ ʹ,Ͷ͹ ∙ ሺͳ − Ͳ,ͷ͵ଶሻ = −͵͹͹,͵ ˍʞ˃. 
 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 ߬௫௬௧ = ௪ߛ)− ∙ ௗ௧ܪ + 𝜎௬௧) ∙ ݉௧ = −(ͳͲ ∙ ʹ,Ͷ͹ + ሺ−ͳʹ͹ͻ,ͺሻ) ∙ Ͳ,ͷ͵ == ͸͸ͷ,ʹ ˍʞ˃.                                                                                                          ሺ͸.ͻͷሻ 

 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ʖ௧ = 𝜎௬௧ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௗ௧ܪ ∙ ݉௧ଶ = −ͳʹ͹ͻ,ͺ ∙ ሺͳ + Ͳ,ͷ͵ଶሻ + ͳͲ ∙ ʹ,Ͷ͹ ∙ Ͳ,ͷ͵ଶ= 𝜎ʖ௧ = −ͳʹ͹ͻ,ͺ ∙ ሺͳ + Ͳ,ͷ͵ଶሻ + ͳͲ ∙ ʹ,Ͷ͹ ∙ Ͳ,ͷ͵ଶ = −ͳ͸͵ʹ,Ͷ ˍʞ˃.        ሺ͸.ͻ͸ሻ 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͳͲ ∙ ʹ,Ͷ͹ = −ʹͶ,͹ ˍʞ˃.                                                   ሺ͸.ͻ͹ሻ 
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ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɢ ɷɩɸɪɵ ɧɚɩɪɹɠɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ Ⱦ.2 ɢ Ⱦ.3 
ɩɪɢɥɨɠɟɧɢɹ Ⱦ. 

 
6.6 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɢ ɟё ɨɫɧɨɜɚɧɢɹ 

 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨɜɟɪɤɚ ɪɚɫɱɟɬɨɜ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ 

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

௡ߛ   ∙ ௟௖ߛ ∙ |𝜎ଷ| ൑ ௖ߛ ∙ ܴ௕ ,                                                                                       ሺ͸.ͻͺሻ 
 

ɝɞɟ ߛ௡ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ;  ߛ௟௖ = ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ 
ɫɥɭɱɚɹ [36]; ߛ௖ௗ = Ͳ,ͻ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ 
ɫɥɭɱɚɹ. 

 ܴ௕ ൒ ௡ߛ  ∙ ௟௖ߛ ∙ |𝜎ଷ|ߛ௖ = ͳ,ʹ ∙ Ͳ,ͻ ∙ ͳ͸͵ʹ,Ͷͳ = ͳ͹͸͵,Ͳ ˍʜ/ˏଶ.                         ሺ͸.ͻͻሻ 

 
ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɨɝɨ ɭɫɥɨɜɢɹ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɬɫɹ ɤɥɚɫɫ ɛɟɬɨɧɚ ȼ5 

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

2. ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 
 𝜎௬௨ < Ͳ.                                                                                                                   ሺ͸.ͳͲͲሻ 

 
ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ 𝜎௬௨ = −ͳͷ͹,ͻ ˍʞ˃, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
3. ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 

 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙ ;ௗ௨ܪ                                                                                         ሺ͸.ͳͲͳሻ 
 |−ͳͷ͹,ͻ | ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ͸͵, ɬ.ɟ. ͳͷ͹,ͻ  ˍʜ/ˏଶ ൒ ͳͷ͹,ͷ ˍʜ/ˏଶ, ɭɫɥɨɜɢɟ 

ɜɵɩɨɥɧɹɟɬɫɹ. 
 
6.7 Ɉɛɨɫɧɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 

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

ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ:  
 ܴ ∙ ܨ௖ௗߛ ∙ ௟௖ߛ ൒ ௡ߛ ,                                                                                                          ሺ͸.ͳͲʹሻ 

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

 ܴ = ˄ܩ) + ˎ˒ܩ − ܹ˅ ˊ˅ − ˗ܹ + (ˊݍ ∙ ߮݃ݐ + ʔ˒˃˔ ∙ ′௖ߛ + ܿ ∙ = ˒ܤ ሺͳͷͶ͹ͷ,ͷ + ʹͳͲ͵͵ − ͳͲ͸ʹ − Ͷͷ͹Ͳ + ͵͵,͹ሻ ∙ Ͳ,ͺ + ͸ʹ͸,ʹ ∙ Ͳ,ͺ + ͳͷͲ ∙ Ͷ͵ = = ͵ͳ͸͹ͻ ˍʜ/ˏଶ ,                                                                                                        ሺ͸.ͳͲ͵ሻ 
 
ɝɞɟ ߮݃ݐ – ɬɚɧɝɟɧɫ ɭɝɥɚ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɞɥɹ ɝɪɚɧɢɬɚ 0,8; ܿ – ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ, 150 ɤɇ/ɦ2; ܤ˒ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 47 ɦ. 

 
ɋɞɜɢɝɚɸɳɚɹ ɫɢɥɚ: 
 F = ܶ˅ ˄ − ܶː ˄ + ܹ˅ ˑˎː + ːܧ = ͳͻͺͶͷ − ͵Ͳ,ͷ + ͸ͷ,ͷ + ͳͳ,ͺ = = ͳͻͺͻʹ ˍʜ/ˏଶ.                                                                                                 ሺ͸.ͳͲͶሻ 
  ͵ͳ͸͹ͻ ∙ Ͳ,ͻͷͳͻͺͻʹ ∙ ͳ ൒ ͳ,ʹ                                                                                          ሺ͸.ͳͲͷሻ 

 ͳ,ͷͳ > ͳ,ʹͷ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
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7 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɬɪɭɞɚ 
 

7.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
 

ɋɨɝɥɚɫɧɨ ɮɟɞɟɪɚɥɶɧɨɦɭ ɡɚɤɨɧɭ "Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ" ɨɬ 21.07.1997 N 117-ɎɁ (ɩɨɫɥɟɞɧɹɹ ɪɟɞɚɤɰɢɹ) ɛɟɡɨɩɚɫɧɨɫɬɶ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɇɢɠɧɟ-Ʉɭɪɹɬɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜ 
ɩɪɨɰɟɫɫɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ, ɷɤɫɩɥɭɚɬɚɰɢɢ, 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɨɧɫɟɪɜɚɰɢɢ ɢ ɥɢɤɜɢɞɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 

ɋɜɟɞɟɧɢɹ ɨ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɹɯ ɇɢɠɧɟ-Ʉɭɪɹɬɫɤɨɣ Ƚɗɋ ɩɨɫɥɟ 
ɨɤɨɧɱɚɧɢɹ ɢɯ ɜɨɡɜɟɞɟɧɢɹ ɜɧɨɫɹɬɫɹ ɜ Ɋɨɫɫɢɣɫɤɢɣ ɪɟɝɢɫɬɪ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ ɩɨɫɥɟ ɭɬɜɟɪɠɞɟɧɢɹ ɞɟɤɥɚɪɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɨɪɭɠɟɧɢɹ. ɉɪɢ ɜɧɟɫɟɧɢɢ ɜ Ɋɟɝɢɫɬɪ ɫɜɟɞɟɧɢɣ ɨ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɹɯ 
ɇɢɠɧɟ-Ʉɭɪɹɬɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɟɦɭ ɩɪɢɫɜɚɢɜɚɟɬɫɹ II ɤɥɚɫɫ ɨɩɚɫɧɨɫɬɢ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɮɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ "Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ" ɨɬ 21.07.1997 N 117-ɎɁ (ɩɨɫɥɟɞɧɹɹ ɪɟɞɚɤɰɢɹ) 
ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɫɥɟɞɭɸɳɢɯ ɨɛɳɢɯ ɬɪɟɛɨɜɚɧɢɣ: 

- ɨɛɟɫɩɟɱɟɧɢɟ ɞɨɩɭɫɬɢɦɨɝɨ ɭɪɨɜɧɹ ɪɢɫɤɚ ɚɜɚɪɢɣ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ; 

- ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɞɟɤɥɚɪɚɰɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; 
- ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɮɟɞɟɪɚɥɶɧɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɧɚɞɡɨɪɚ ɜ ɨɛɥɚɫɬɢ 

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

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

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

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

ȼ ɩɪɨɰɟɫɫɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
ɇɢɠɧɟ-Ʉɭɪɹɬɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ 
ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɢɯ ɛɟɡɨɩɚɫɧɨɫɬɢ: 

-  ɨɛɟɫɩɟɱɢɬɶ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɢ 
ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ; 

- ɨɛɟɫɩɟɱɢɜɚɬɶ ɤɨɧɬɪɨɥɶ (ɦɨɧɢɬɨɪɢɧɝ) ɡɚ ɩɨɤɚɡɚɬɟɥɹɦɢ ɫɨɫɬɨɹɧɢɹ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɩɪɢɪɨɞɧɵɯ ɢ ɬɟɯɧɨɝɟɧɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɢ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɨɫɭɳɟɫɬɜɥɹɬɶ ɨɰɟɧɤɭ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɪɟɝɭɥɹɪɧɭɸ ɨɰɟɧɤɭ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ, ɜɪɟɞɧɵɯ ɩɪɢɪɨɞɧɵɯ ɢ ɬɟɯɧɨɝɟɧɧɵɯ 
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ɜɨɡɞɟɣɫɬɜɢɣ, ɪɟɡɭɥɶɬɚɬɨɜ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢ ɢɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɞɟɹɬɟɥɶɧɨɫɬɢ, ɫɜɹɡɚɧɧɨɣ ɫɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ ɢ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɨɛɴɟɤɬɨɜ ɧɢɠɟ ɢ 
ɜɵɲɟ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ; 

- ɨɛɟɫɩɟɱɢɜɚɬɶ ɪɚɡɪɚɛɨɬɤɭ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɭɬɨɱɧɟɧɢɟ ɤɪɢɬɟɪɢɟɜ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ, ɚ ɬɚɤɠɟ ɩɪɚɜɢɥ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɨɞɟɪɠɚɧɢɸ ɤɨɬɨɪɵɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɮɟɞɟɪɚɥɶɧɵɦɢ ɨɪɝɚɧɚɦɢ 
ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɯ ɤɨɦɩɟɬɟɧɰɢɟɣ; 

- ɪɚɡɜɢɜɚɬɶ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɨɪɭɠɟɧɢɹ; 

- ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɩɪɢɱɢɧɵ ɫɧɢɠɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɪɚɡɪɚɛɨɬɤɭ ɢ 
ɪɟɚɥɢɡɚɰɢɸ ɦɟɪ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɬɟɯɧɢɱɟɫɤɢ ɢɫɩɪɚɜɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɢ ɟɝɨ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ 
ɚɜɚɪɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ; 

- ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɪɨɜɟɞɟɧɢɟ ɪɟɝɭɥɹɪɧɵɯ ɨɛɫɥɟɞɨɜɚɧɢɣ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɨɪɭɠɟɧɢɹ; 

- ɫɨɡɞɚɜɚɬɶ ɮɢɧɚɧɫɨɜɵɟ ɢ ɦɚɬɟɪɢɚɥɶɧɵɟ ɪɟɡɟɪɜɵ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ 
ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ, ɜ ɩɨɪɹɞɤɟ, ɭɫɬɚɧɨɜɥɟɧɧɨɦ 
ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɡɟɪɜɨɜ 
ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ ɩɪɢɪɨɞɧɨɝɨ ɢ 
ɬɟɯɧɨɝɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ; 

- ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ ɷɤɫɩɥɭɚɬɚɰɢɸ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɦɢ ɫ ɮɟɞɟɪɚɥɶɧɵɦɢ ɨɪɝɚɧɚɦɢ 
ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ, ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɮɟɞɟɪɚɥɶɧɨɝɨ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɧɚɞɡɨɪɚ ɜ ɨɛɥɚɫɬɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ, ɩɪɚɜɢɥɚɦɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɢ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɨɛɹɡɚɬɟɥɶɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤɜɚɥɢɮɢɤɚɰɢɸ 
ɪɚɛɨɬɧɢɤɨɜ; 

- ɫɨɡɞɚɜɚɬɶ ɢ ɩɨɞɞɟɪɠɢɜɚɬɶ ɜ ɫɨɫɬɨɹɧɢɢ ɝɨɬɨɜɧɨɫɬɢ ɥɨɤɚɥɶɧɵɟ ɫɢɫɬɟɦɵ 
ɨɩɨɜɟɳɟɧɢɹ; 

- ɫɨɞɟɣɫɬɜɨɜɚɬɶ ɮɟɞɟɪɚɥɶɧɵɦ ɨɪɝɚɧɚɦ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ, 
ɭɩɨɥɧɨɦɨɱɟɧɧɵɦ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɮɟɞɟɪɚɥɶɧɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɧɚɞɡɨɪɚ ɜ 
ɨɛɥɚɫɬɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɜ ɪɟɚɥɢɡɚɰɢɢ ɢɯ ɮɭɧɤɰɢɣ; 

- ɫɨɜɦɟɫɬɧɨ ɫ ɨɪɝɚɧɚɦɢ ɦɟɫɬɧɨɝɨ ɫɚɦɨɭɩɪɚɜɥɟɧɢɹ ɢɧɮɨɪɦɢɪɨɜɚɬɶ 
ɧɚɫɟɥɟɧɢɟ ɨ ɜɨɩɪɨɫɚɯ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; 

- ɮɢɧɚɧɫɢɪɨɜɚɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɨɪɭɠɟɧɢɹ, ɨɛɟɫɩɟɱɟɧɢɸ ɟɝɨ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɪɚɛɨɬɵ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ 
ɢ ɥɢɤɜɢɞɚɰɢɢ ɩɨɫɥɟɞɫɬɜɢɣ ɚɜɚɪɢɣ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ; 

- ɡɚɤɥɸɱɚɬɶ ɞɨɝɨɜɨɪ ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ ɝɪɚɠɞɚɧɫɤɨɣ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɛ 
ɨɛɹɡɚɬɟɥɶɧɨɦ ɫɬɪɚɯɨɜɚɧɢɢ ɝɪɚɠɞɚɧɫɤɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɜɥɚɞɟɥɶɰɚ ɨɩɚɫɧɨɝɨ 
ɨɛɴɟɤɬɚ ɡɚ ɩɪɢɱɢɧɟɧɢɟ ɜɪɟɞɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɚɜɚɪɢɢ ɧɚ ɨɩɚɫɧɨɦ ɨɛɴɟɤɬɟ; 

- ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ, ɪɟɤɨɧɫɬɪɭɤɰɢɸ, ɤɨɧɫɟɪɜɚɰɢɸ ɢ 
ɥɢɤɜɢɞɚɰɢɸ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɜ ɫɥɭɱɚɟ ɟɝɨ ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ 
ɨɛɹɡɚɬɟɥɶɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ; 
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- ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɧɟɫɟɧɢɟ ɜ Ɋɟɝɢɫɬɪ ɫɜɟɞɟɧɢɣ ɨ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɦ 
ɫɨɨɪɭɠɟɧɢɢ; 

- ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɪɨɜɟɞɟɧɢɟ ɚɬɬɟɫɬɚɰɢɢ ɪɚɛɨɬɧɢɤɨɜ ɩɨ ɜɨɩɪɨɫɚɦ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɫɥɭɱɚɹɯ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ 
ɧɚɫɬɨɹɳɢɦ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ. 

Ɋɚɛɨɬɧɢɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɪɭɤɨɜɨɞɢɬɟɥɢ, ɜ ɰɟɥɹɯ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɡɧɚɧɢɹ 
ɨɛɹɡɚɬɟɥɶɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ ɨɛɹɡɚɧɵ ɧɟ ɪɟɠɟ ɨɞɧɨɝɨ ɪɚɡɚ ɜ ɩɹɬɶ ɥɟɬ ɩɪɨɯɨɞɢɬɶ ɚɬɬɟɫɬɚɰɢɸ ɩɨ 
ɜɨɩɪɨɫɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. Ⱥɬɬɟɫɬɚɰɢɹ ɪɚɛɨɬɧɢɤɨɜ 
ɩɨ ɜɨɩɪɨɫɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɩɪɨɜɨɞɢɬɫɹ ɜ ɨɛɴɟɦɟ 
ɬɪɟɛɨɜɚɧɢɣ ɤ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, 
ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɢɫɩɨɥɧɟɧɢɹ ɢɦɢ ɬɪɭɞɨɜɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ. 

 
7.2 Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ 
 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ, ɪɟɦɨɧɬ ɢ ɨɪɝɚɧɢɡɚɰɢɹ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɧɚɛɠɚɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɬɟɪɪɢɬɨɪɢɹ ɢ ɚɤɜɚɬɨɪɢɹ, ɝɞɟ ɨɧɢ 
ɪɚɡɦɟɳɚɸɬɫɹ, ɚ ɬɚɤɠɟ ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɪɟɞɫɬɜɚ 
ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ:  

1. ɫɬɪɨɢɬɟɥɶɧɵɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ; 
2. ɧɨɪɦɚɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ 
3. ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ; 
4. Ɋɨɫɫɢɣɫɤɨɝɨ ɪɟɝɢɫɬɪɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; 
5. Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɚɦ «Ɉɛ ɨɫɧɨɜɚɯ ɨɯɪɚɧɵ ɬɪɭɞɚ ɜ ɊɎ; 
6. Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; 
7. ɫɚɧɢɬɚɪɧɵɦ ɩɪɚɜɢɥɚɦ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ 

ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ; 
8. ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ; 
9. ɩɪɚɜɢɥɚɦ ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ; 
10. ɩɪɚɜɢɥɚɦ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɬɟɯɧɢɱɟɫɤɨɦɭ ɪɟɝɥɚɦɟɧɬɭ ɨ 

ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɩɪɚɜɢɥɚɦ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɊɎ ɢ ɢɧɵɦ 
11. ɞɟɣɫɬɜɭɸɳɢɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɢ ɨɬɪɚɫɥɟɜɵɦ ɧɨɪɦɚɬɢɜɧɵɦ ɢ 

ɩɪɚɜɨɜɵɦ ɚɤɬɚɦ. 
Ɉɬɫɬɭɩɥɟɧɢɹ ɨɬ ɬɪɟɛɨɜɚɧɢɣ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɪɚɜɢɥ ɤɚɤ ɩɪɢ 

ɨɛɫɥɭɠɢɜɚɧɢɢ ɞɟɣɫɬɜɭɸɳɟɝɨ, ɬɚɤ ɢ ɜɧɨɜɶ ɜɜɨɞɢɦɨɝɨ ɢɥɢ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɜɜɟɞɟɧɢɹ ɧɨɜɵɯ ɧɨɪɦɚɬɢɜɧɵɯ 
ɚɤɬɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 

Ɉɫɧɨɜɧɵɦɢ ɡɚɞɚɱɚɦɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɛɟɡɨɩɚɫɧɵɯ 
ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɦ ɩɪɢёɦɚɦ ɪɚɛɨɬ, ɩɪɢёɦɚɦ 
ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɩɪɢ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ, ɜɵɹɜɥɟɧɢɟ ɢ ɭɫɬɪɚɧɟɧɢɟ 
ɩɪɢɱɢɧ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ, ɩɨɜɵɲɟɧɢɟ ɤɭɥɶɬɭɪɵ ɩɪɨɢɡɜɨɞɫɬɜɚ, 
ɪɚɡɪɚɛɨɬɤɚ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɫɚɧɢɬɚɪɧɨ-
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ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ, ɚ ɬɚɤɠɟ ɫɧɢɠɟɧɢɸ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ ɢ ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ. 

ɇɚ Ƚɗɋ ɨɪɝɚɧɢɡɚɰɢɸ ɪɚɛɨɬɵ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɯɪɚɧɟ ɬɪɭɞɚ 
ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶ ɪɭɤɨɜɨɞɢɬɟɥɶ ɨɪɝɚɧɢɡɚɰɢɢ, ɪɭɤɨɜɨɞɢɬɟɥɢ ɩɨɞɪɚɡɞɟɥɟɧɢɣ 
ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɱɚɫɬɤɨɜ. ɇɚɡɜɚɧɧɵɟ ɥɢɰɚ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫɨ ɫɜɨɢɦɢ 
ɞɨɥɠɧɨɫɬɧɵɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ, ɨɛɹɡɚɧɵ ɨɛɟɫɩɟɱɢɬɶ ɩɪɨɜɟɞɟɧɢɟ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɨɡɞɚɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ 
ɬɪɭɞɚ, ɢɧɫɬɪɭɤɬɚɠ ɢ ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ ɪɚɛɨɬɵ ɢ ɤɨɧɬɪɨɥɶ 
ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɜɢɥ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɇɚ Ƚɗɋ ɞɨɥɠɟɧ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧ ɤɚɛɢɧɟɬ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɹɜɥɹɸɳɢɣɫɹ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ. ɉɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ Ƚɗɋ ɩɟɪɫɨɧɚɥ ɢ ɞɪɭɝɢɟ ɥɢɰɚ, ɡɚɧɹɬɵɟ 
ɬɟɯɧɢɱɟɫɤɢɦ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɩɪɨɜɨɞɹɳɢɯ ɜ ɧɢɯ ɨɩɟɪɚɬɢɜɧɵɟ 
ɩɟɪɟɤɥɸɱɟɧɢɹ, ɨɪɝɚɧɢɡɭɸɳɢɯ ɢ ɜɵɩɨɥɧɹɸɳɢɯ ɫɬɪɨɢɬɟɥɶɧɵɟ, ɦɨɧɬɚɠɧɵɟ, 
ɧɚɥɚɞɨɱɧɵɟ, ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ, ɢɫɩɵɬɚɧɢɹ ɢ ɢɡɦɟɪɟɧɢɹ, ɨɛɹɡɚɧɵ ɜɵɩɨɥɧɹɬɶ 
ɬɪɟɛɨɜɚɧɢɹ ɧɨɪɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɜɜɟɞёɧɧɵɯ ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ ɨɪɝɚɧɚɦɢ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ (ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ), 
ɫɬɚɧɞɚɪɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ (ɢɧɫɬɪɭɤɰɢɣ) Ƚɗɋ. 

Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɫɬɚɧɰɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɭɱɟɧ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ 
ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɝɧɟɜɵɯ ɪɚɛɨɬ, ɩɪɨɣɬɢ ɩɪɨɜɟɪɤɭ 
ɡɧɚɧɢɣ ɢ ɢɦɟɬɶ ɞɨɤɭɦɟɧɬ ɨ ɩɪɚɜɟ ɩɪɨɜɟɞɟɧɢɹ ɷɬɢɯ ɪɚɛɨɬ. 

ɗɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜ ɬɟɯɧɢɱɟɫɤɢ 
ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ, ɢ ɛɵɬɶ 
ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ ɢɫɩɵɬɚɧɧɵɦɢ, ɝɨɬɨɜɵɦɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɡɚɳɢɬɧɵɦɢ 
ɫɪɟɞɫɬɜɚɦɢ, ɚ ɬɚɤɠɟ ɫɪɟɞɫɬɜɚɦɢ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɢ ɧɨɪɦɚɦɢ 

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

1. ɨɮɨɪɦɥɟɧɢɟ ɪɚɛɨɬ ɧɚɪɹɞɨɦ, ɪɚɫɩɨɪɹɠɟɧɢɟɦ ɢɥɢ ɩɟɪɟɱɧɟɦ ɪɚɛɨɬ, 
ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɩɨɪɹɞɤɟ ɬɟɤɭɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, 

2. ɜɵɞɚɱɚ ɪɚɡɪɟɲɟɧɢɹ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɢ ɧɚ ɞɨɩɭɫɤ ɤ 
ɪɚɛɨɬɟ. 

3. ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ; 
4. ɧɚɞɡɨɪ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ; 
5. ɨɮɨɪɦɥɟɧɢɟ ɩɟɪɟɪɵɜɚɜ ɪɚɛɨɬɟ, ɩɟɪɟɜɨɞɚ ɧɚ ɞɪɭɝɨɟ ɦɟɫɬɨ, ɨɤɨɧɱɚɧɢɹ 

ɪɚɛɨɬɵ. 
ɇɚ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɞɨɜɟɞɟɧɵ ɞɨ ɫɜɟɞɟɧɢɹ ɜɫɟɝɨ 

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

 
7.3 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 

 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢɡɥɨɠɟɧɵ 

ɜ ɩɪɚɜɢɥɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɬɜɟɪɠɞёɧɧɵɯ Ɇɑɋ Ɋɨɫɫɢɢ ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ 
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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 

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

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɨɬɞɟɥɨɜ, ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ, ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ 
ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ: 

1. ɨɛɟɫɩɟɱɢɜɚɬɶ ɪɚɡɪɚɛɨɬɤɭ ɩɥɚɧɨɜ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ, ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ 
2. ɫɥɭɱɚɣ ɩɨɠɚɪɚ; 
3. ɨɛɟɫɩɟɱɢɬɶ ɫɨɛɥɸɞɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ, 

ɬɪɟɛɨɜɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɢɧɫɬɪɭɤɰɢɢ ɨ ɦɟɪɚɯ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ; 

4. ɡɧɚɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɡɞɚɧɢɣ, ɫɨɨɪɭɠɟɧɢɣ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɯɪɚɧɢɦɵɯ, 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɢ ɨɛɪɚɳɚɸɳɢɯɫɹ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɳɟɫɬɜ, ɢ ɦɚɬɟɪɢɚɥɨɜ ɢ 
ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɟ ɯɪɚɧɟɧɢɟ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɢ ɩɪɢɦɟɧɟɧɢɟ 
ɩɨɠɚɪɨɜɡɪɵɜɨɨɩɚɫɬɧɵɯ ɜɟɳɟɫɬɜ; 

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

6. ɨɪɝɚɧɢɡɨɜɚɬɶ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɭɸ ɩɨɞɝɨɬɨɜɤɭ ɩɨɞɱɢɧёɧɧɨɝɨ 
ɩɟɪɫɨɧɚɥɚ ɢ ɬɪɟɛɨɜɚɬɶ ɨɬ ɧɟɝɨ ɫɨɛɥɸɞɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ 
ɜɵɩɨɥɧɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

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

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

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. 

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

1. ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
2. ɩɪɨɜɨɞɢɦɵɟ ɜ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ ɪɟɝɭɥɹɪɧɵɟ 

ɢɧɫɬɪɭɤɬɚɠɢ, ɩɨ ɜɨɩɪɨɫɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
3. ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ 
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4. ɩɨɜɵɲɟɧɢɟ ɤɜɚɥɢɮɢɤɚɰɢɢ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ, ɚ ɬɚɤɠɟ ɩɪɢ 
ɩɪɨɜɟɞɟɧɢɢ ɫɟɦɢɧɚɪɨɜ ɢ ɰɟɥɟɜɵɯ ɤɨɧɮɟɪɟɧɰɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ; 

5. ɢɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
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8 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 

8.1 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 
Ɋɚɫɬɢɬɟɥɶɧɨɫɬɶ Ʉɚɪɚɬɭɡɫɤɨɝɨ ɪɚɣɨɧɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɦɟɲɚɧɧɵɦ ɥɟɫɨɦ, 

ɩɪɟɨɛɥɚɞɚɟɬ ɟɥɶ ɢ ɛɟɪɟɡɚ. ȼ ɫɨɫɬɚɜ ɢɯɬɢɨɮɚɭɧɵ ɪɟɤɢ ɜɯɨɞɹɬ ɝɨɥɟɰ, ɪɹɩɭɲɤɚ, ɫɢɝ, 
ɯɚɪɢɭɫ, ɳɭɤɚ, ɧɚɥɢɦ, ɨɤɭɧɶ, ɤɨɥɸɲɤɚ, ɝɨɥɶɹɧ. 

ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɇɢɠɧɟ-Ʉɭɪɹɬɫɤɨɝɨ Ƚɍ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ 
ɪɚɛɨɬ: 

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

ɫɨɨɪɭɠɟɧɢɣ; 
 ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ 

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

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

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

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

ɫɨɫɬɨɹɧɢɟɦ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɨɪɹɞɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ; 

ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɫɜɹɡɚɧɨ 
ɫ ɪɚɛɨɬɨɣ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɩɪɨɜɟɞɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ. 

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

ɜɨɞɨɯɪɚɧɢɥɢɳ: 
1. Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɩɪɟɞɩɪɨɟɤɬɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɨɟɤɬɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɩɨɞɥɟɠɚɬ ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ 
ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ ɧɚɞɡɨɪɚ. 

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

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

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

Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ: 
ܯ   = ܰ ∙ %ͳͲͲݍ ⋅ ߩ = ͳ͸ͻʹͷͷ͸ ⋅ ͳ,ͺͳͲͲ% ∙ ʹ,ͷ = ͹͸ͳͷ͸ ˕.                                           ሺͺ.ͳሻ 

 
ɝɞɟ    ܰ- ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ (1 692 556 ɦ3 ); ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,8= ݍ%); ߩ- ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 (2,5= ߩ ɬ/ɦ3). 
 

Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 
ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ 

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, 1988 ɝ., 
ɬɚɛɥɢɰɚ 4, ɧɨɪɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ 1,0 %. 

ܯ  = ܰ ∙ %ͳͲͲݍ ⋅ ߩ = ܵ˄ ⋅ ˅ܤ ∙ %ͳͲͲݍ ⋅ ߩ = ͹͸ͳͷ͸ ⋅ ͳ,Ͳ ⋅ Ͳ,ʹͳͲͲ% ∙ ʹ,Ͳ = ͵Ͳͳʹ͹ ˕.         ሺͺ.ʹሻ 

 
ɝɞɟ    ܰ- ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ (20% ɨɬ ɨɛɴɟɦɚ ɛɟɬɨɧɚ), ɦ3; ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,0= ݍ%); ߩ- ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3 (2,0= ߩ ɬ/ɦ3). 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 76 156 ɬ ɥɨɦɚ 

ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 602 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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8.4 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 

 
ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɇɢɠɧɟ-Ʉɭɪɹɬɫɤɨɝɨ Ƚɍ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ 

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

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

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

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

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

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

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

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɜ Ʉɭɪɚɝɢɧɫɤɨɦ ɪɚɣɨɧɟ, ɫɨɝɥɚɫɧɨ ɋɉ ɨɬ 

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

Ɍɚɤɠɟ, ɫɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.1.4.1110-02 «Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ», ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɧɟ ɭɯɭɞɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɪɟɤɢ Ʉɚɡɵɪ ɨɬ ɫɛɪɨɫɨɜ ɇɢɠɧɟ-Ʉɭɪɹɬɫɤɨɣ Ƚɗɋ 
ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ ɪɟɤɢ.  

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

- ɜ ɩɟɪɜɨɦ ɩɨɹɫɟ ɁɋɈ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɫɩɭɫɤ ɥɸɛɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɫɬɨɱɧɵɯ ɜɨɞ ɜɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ; 
- ɜɵɹɜɥɟɧɢɟ ɨɛɴɟɤɬɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɫ ɪɚɡɪɚɛɨɬɤɨɣ 
ɤɨɧɤɪɟɬɧɵɯ ɜɨɞɨɨɯɪɚɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɟɧɧɵɯ ɢɫɬɨɱɧɢɤɨɦ 
ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ ɰɟɧɬɪɨɦ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ; 
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9 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟɨɛɨɫɧɨɜɚɧɢɟ 
 
9.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɬɚɩɨɜ, 

ɧɚɱɢɧɚɹ ɨɬ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɷɬɢ ɷɬɚɩɵ 
ɭɤɪɭɩɧёɧɧɨ ɩɨɤɚɡɚɧɵ ɜ ɤɚɥɟɧɞɚɪɧɨɦ ɝɪɚɮɢɤɟ ɜ ɩɪɢɥɨɠɟɧɢɢ ȿ ɪɢɫɭɧɨɤ ȿ.2. 

Ɉɛɴɟɦɵ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɇɢɠɧɟ-Ʉɭɪɹɬɫɤɨɣ Ƚɗɋ ɩɨɤɚɡɚɧɵ ɜ 
ɬɚɛɥɢɰɟ 9.1. 
 
Ɍɚɛɥɢɰɚ 9.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɇɢɠɧɟ-Ʉɭɪɹɬɫɤɨɣ Ƚɗɋ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2024 2025 2026 2027 2028 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 224 336 336 336 336 

ɑɢɫɥɨ ɱɚɫɨɜ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɑɚɫɵ 4000 4000 4000 4000 4000 

ȼɵɪɚɛɨɬɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬ∙ɱ 896000 1344000 1344000 1344000 1344000 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

% 0,5 0,5 0,5 0,5 0,5 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ Ɇȼɬ∙ɱ 4480 6720 6720 6720 6720 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬ∙ɱ 891520 1337280 1337280 1337280 1337280 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 
ɪɭɛ/ 

Ɇȼɬ∙ɱ 
1262,38 1332,41 1402,72 1471,48 1536,88 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɦɥɧ.ɪɭɛ. 1130,47 1781,80 1875,82 1967,78 2055,24 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 188,41 296,97 312,64 327,96 342,54 
 

ɂɡ ɬɚɛɥɢɰɵ 9.1 ɜɢɞɧɨ, ɱɬɨ ɜɫɥɟɞɫɬɜɢɟ ɭɜɟɥɢɱɟɧɢɹ ɰɟɧɵ ɬɚɪɢɮɨɜ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɩɪɨɢɫɯɨɞɢɬ ɪɨɫɬ ɨɛɴɟɦɚ ɜɵɪɭɱɤɢ ɢ ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɜ ɩɟɪɜɵɟ 
ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ. 

 
9.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ɉȺɈ 

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

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɧɢɮɢɤɚɰɢɢ ɢɫɯɨɞɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɜ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɨɝɨ ɩɨɞɯɨɞɚ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ 
ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ ɫɪɟɞɧɟɫɪɨɱɧɵɣ ɢ ɞɨɥɝɨɫɪɨɱɧɵɣ ɝɨɪɢɡɨɧɬ 
ɩɥɚɧɢɪɨɜɚɧɢɹ ɜɫɟɦɢ ɫɬɪɭɤɬɭɪɧɵɦɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ», 
ɞɨɱɟɪɧɢɦɢ ɢ ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ», ɞɨɱɟɪɧɢɦɢ ɢ 
ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ȾɁɈɈȺɈ «ɊɭɫȽɢɞɪɨ». 
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ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɟɪɟɱɟɧɶ ɧɚɢɛɨɥɟɟ 
ɡɧɚɱɢɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɣ ɢ ɞɨɩɭɳɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 
ɩɨɞɝɨɬɨɜɤɢ ɪɚɫɱɟɬɨɜ ɜ ɪɚɦɤɚɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ 
ɫɪɟɞɧɟɫɪɨɱɧɭɸ ɢ ɞɨɥɝɨɫɪɨɱɧɭɸ ɩɟɪɫɩɟɤɬɢɜɭ, ɜɤɥɸɱɚɹ ɩɪɨɜɟɞɟɧɢɟ ɪɚɫɱɟɬɚ 
ɩɚɪɚɦɟɬɪɨɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ. 

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

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

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

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

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ ɢɦɭɳɟɫɬɜɚ ɨɛɴɟɤɬɨɜ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɢ ɨɛɴɟɤɬɨɜ 
ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɥɹ ɰɟɥɟɣ ɫɬɪɚɯɨɜɚɧɢɹ, ɫ ɭɱɟɬɨɦ 
ɩɪɢɪɨɫɬɚ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɦ ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɚ ɢɫɬɟɤɲɢɣ ɩɟɪɢɨɞ ɨɬ ɞɚɬɵ ɩɨɫɥɟɞɧɟɝɨ ɨɩɪɟɞɟɥɟɧɢɹ 
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ): 0,02%. 

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 85,75 
ɉɪɨɱɢɟ 274,0 92,06 

ɂɬɨɝɨ ɩɨ Ƚɗɋ  177,81 
 
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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Ɍɚɛɥɢɰɚ 9.3 – ɍɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɗɬɚɩ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ, % 

Ɉɬ 1 ɞɨ 5 0,06 
Ɉɬ 6 ɞɨ 15 0,09 
Ɉɬ 16 ɞɨ 25 0,14 
ɋɜɵɲɟ 25 0,2 

 
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 45,49 

ȺɈ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ 
ɫɢɫɬɟɦɵ) 0,001097 ɬɵɫ. ɪɭɛ/Ɇɜɬ∙ɱ 3,18 

ȺɈ ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ 
ɪɚɫɱɟɬɨɜ) 0,000318 ɬɵɫ. ɪɭɛ/Ɇɜɬ∙ɱ 0,92 

ɂɬɨɝɨ  49,60 
 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ∙ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 

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

ɬɚɛɥɢɰɟ 9.5. 
 

Ɍɚɛɥɢɰɚ 9.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2024 2025 2026 2027 2028 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 

ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 103,10 320,51 373,88 373,88 373,88 

Ɋɚɫɯɨɞɵ ɧɚ 
ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ.ɪɭɛ. 78,78 208,23 221,41 221,41 221,41 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 118,54 177,81 177,81 177,81 177,81 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ. 

59,08 156,18 249,08 249,08 249,08 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ 

ɤɨɦɩɚɧɢɣ, ɦɥɧ.ɪɭɛ. 
33,06 49,60 49,60 49,60 49,60 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 8,13 13,93 13,93 13,93 13,93 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 400,69 926,26 1085,71 1085,71 1085,71 

 
ɂɡ ɬɚɛɥɢɰɵ 9.5 ɜɢɞɧɨ, ɱɬɨ ɫ ɧɚɱɚɥɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɬɟɤɭɳɢɟ 

ɢɬɨɝɨɜɵɟ ɡɚɬɪɚɬɵ ɫɨɫɬɚɜɢɥɢ 401 ɦɥɧ. ɪɭɛ., ɜ 2026 ɝɨɞɭ ɫɬɚɥɢ 1086 ɦɥɧ. ɪɭɛ. ɢ 
ɞɚɥɶɲɟ ɨɫɬɚɸɬɫɹ ɧɟɢɡɦɟɧɧɵɦɢ. 

Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ (ɪɢɫɭɧɨɤ 9.1). 
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Ɋɢɫɭɧɨɤ 9.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ 

 
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 

2024 2025 2026 2027 2028 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 659,4 695,6 733,3 772,2 812,9 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 246,1 866,7 902,8 940,1 979,1 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, 

ɦɥɧ.ɪɭɛ. 4,0 4,0 4,0 4,0 4,0 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 462,1 453,9 445,6 437,4 429,2 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 1371,5 2020,1 2085,8 2153,7 2225,1 

 
ɇɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɨɬ ɧɚɥɨɝɨɜɵɯ ɪɚɫɯɨɞɨɜ ɜ ɩɟɪɜɵɣ ɝɨɞ ɩɪɢɧɢɦɚɸɬ 

ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ ɢ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ. ȼ ɞɚɥɶɧɟɣɲɢɟ ɝɨɞɵ ɩɪɟɨɛɥɚɞɚɟɬ ɇȾɋ 
ɢ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɱɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɪɨɫɬɨɦ ɩɪɢɛɵɥɢ ɩɪɟɞɩɪɢɹɬɢɹ. 
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Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ
ɇɚɥɨɝ ɧɚ ɜɨɞɭ
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9.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ 
 
ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɮɢɧɚɧɫɨɜ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɩɪɨɞɚɠɢ 

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

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɡɚ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 9.7.  
 

Ɍɚɛɥɢɰɚ 9.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɡɚ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2024 2025 2026 2027 2028 
ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 2535,0 3994,5 4204,5 4410,0 4613,6 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 400,7 926,3 1085,7 1085,7 1085,7 
EBIT(ɩɪɢɛɵɥɶ ɨɬ 

ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 2134,3 3068,2 3118,8 3324,3 3527,9 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ 
ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 426,9 613,6 623,8 664,9 705,6 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), 
ɦɥɧ.ɪɭɛ. 1707,4 2454,6 2495,0 2659,4 2822,3 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ,% 20,0 20,0 20,0 20,0 20,0 
 
ɂɡ ɬɚɛɥɢɰɵ 9.7 ɜɢɞɧɨ, ɱɬɨ ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ 

ɜɫɥɟɞɫɬɜɢɟ ɭɜɟɥɢɱɟɧɢɹ ɰɟɧ ɧɚ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɢ ɦɨɳɧɨɫɬɶ. ɇɚ ɪɢɫɭɧɤɟ 
9.2 ɩɨɤɚɡɚɧɨ ɢɡɦɟɧɟɧɢɟ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨ ɩɪɨɟɤɬɭ. 
 

 
Ɋɢɫɭɧɨɤ 9.2 – Ⱦɢɧɚɦɢɤɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ 

 
ɂɡ ɪɢɫɭɧɤɚ 9.2 ɜɢɞɧɨ, ɱɬɨ ɩɪɨɟɤɬ ɛɭɞɟɬ ɭɜɟɥɢɱɢɜɚɬɶ ɫɜɨɸ ɷɤɨɧɨɦɢɱɟɫɤɭɸ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫ 2024 ɝɨɞɚ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɩɨɨɱɟɪёɞɧɵɦ ɩɭɫɤɨɦ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. 

Ƚɪɚɮɢɤ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɷɬɚɩɚɦɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɩɨɤɚɡɚɧ ɜ 
ɩɪɢɥɨɠɟɧɢɢ ȿ ɪɢɫɭɧɨɤ ȿ.1. ɂɡ ɝɪɚɮɢɤɚ ɦɨɠɧɨ ɭɜɢɞɟɬɶ, ɱɬɨ ɇɢɠɧɟ-Ʉɭɪɹɬɫɤɚɹ 
Ƚɗɋ ɧɚɱɢɧɚɟɬ ɩɪɢɧɨɫɢɬɶ ɩɪɢɛɵɥɶ ɫ 2032 ɝɨɞɚ. Ⱦɨ ɷɬɨɝɨ ɦɨɦɟɧɬɚ ɞɟɧɟɠɧɵɣ 
ɩɨɬɨɤ ɛɵɥ ɨɬɪɢɰɚɬɟɥɶɧɵɦ ɢɡ-ɡɚ ɡɚɬɪɚɬ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɡɚɤɭɩɤɭ ɢ ɦɨɧɬɚɠ 
ɨɛɨɪɭɞɨɜɚɧɢɹ.  
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9.5 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 
Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

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

 
9.5.1 Ɇɟɬɨɞɨɥɨɝɢɹ ɢ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
ɐɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 

ɤ ɤɨɬɨɪɵɦ ɨɬɧɨɫɹɬɫɹ: 
1. ɑɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ; 
2. ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ; 
3. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ; 
4. ɂ ɬ.ɞ. 
Ⱦɚɧɧɵɣ ɪɚɡɞɟɥ ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɨɤɭɦɟɧɬɚɰɢɟɣ, [38],[40],[41]. 
Ɋɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ «ProjectExpert».  
Ⱦɥɹ ɰɟɥɟɣ ɮɢɧɚɧɫɨɜɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢɧɹɬɵ 

ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 
1) ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ ɇɢɠɧɟ-Ʉɭɪɹɬɫɤɨɣ 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. 

 
9.5.2 ɉɨɤɚɡɚɬɟɥɢ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 
 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 

ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.8. 
 
Ɍɚɛɥɢɰɚ 9.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «ɇɢɠɧɟ-
Ʉɭɪɹɬɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ Ʉɚɡɵɪ» 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6 

ɉɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - PB, ɦɟɫ 138 
Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 312 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 1294,73 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI 1,07 

ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - IRR, % 12,26 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ*ɱ 0,37 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 82 368,90 
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ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɇɢɠɧɟ-Ʉɭɪɹɬɫɤɨɣ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ. ɂɧɞɟɤɫ 
ɩɪɢɛɵɥɶɧɨɫɬɢ PI =1,07, ɷɬɨ ɝɨɜɨɪɢɬ ɨ ɬɨɦ, ɱɬɨ ɜɥɨɠɟɧɧɵɟ ɫɪɟɞɫɬɜɚ ɫɦɨɝɭɬ 
ɨɤɭɩɢɬɶɫɹ ɢ ɭɜɟɥɢɱɢɬɶɫɹ ɧɚ 7 %. ɉɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ 138 ɦɟɫɹɰɟɜ (11,5 ɥɟɬ). 
Ɍɚɤɨɣ ɞɨɥɝɢɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ ɨɬɞɚɥɟɧɧɨɫɬɶɸ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɬɚɧɰɢɢ ɨɬ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ ɢ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ. 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɢ ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɹɜɥɹɸɬɫɹ 
ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɦɢ.  
 

9.6 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. 

ɪɭɛ. 322,90 519,00 536,30 572,29 607,93 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. 
ɪɭɛ. 75,54 457,25 495,00 486,78 478,55 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, 
ɦɥɧ. ɪɭɛ. 398,44 976,25 1031,30 1059,07 1086,48 

 
ɇɚɥɨɝɨɜɵɟ ɜɵɩɥɚɬɵ ɇɢɠɧɟ-Ʉɭɪɹɬɫɤɨɣ Ƚɗɋ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ ɫ 

ɤɚɠɞɵɦ ɝɨɞɨɦ ɛɭɞɭɬ ɜɨɡɪɚɫɬɚɬɶ ɢɡ-ɡɚ ɭɜɟɥɢɱɟɧɢɹ ɩɪɢɛɵɥɢ ɩɪɟɞɩɪɢɹɬɢɹ, ɚ 
ɜɵɩɥɚɬɵ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ ɭɦɟɧɶɲɚɸɬɫɹ ɜɫɥɟɞɫɬɜɢɟ ɭɦɟɧɶɲɟɧɢɹ ɧɚɥɨɝɚ 
ɧɚ ɢɦɭɳɟɫɬɜɨ. 

 
9.7 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) Ɉɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ; 
ɜ) ɐɟɧɵ ɫɛɵɬɚ; 
ɝ) ɋɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. 
ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɷɤɫɩɟɪɬɧɨ. 
 



108 

ɂɡɦɟɧɟɧɢɟ ɜɟɥɢɱɢɧɵ ɱɢɫɬɨɝɨ ɩɪɢɜɟɞɟɧɧɨɝɨ ɞɨɯɨɞɚ (PI) ɨɬ ɢɡɦɟɧɟɧɢɹ 
ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 9.3. 

 

 
Ɋɢɫɭɧɨɤ 9.3 – ɂɡɦɟɧɟɧɢɟ ɜɟɥɢɱɢɧɵ PI ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 

 
ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɧɚɥɨɝɨɜɨɣ ɧɚɝɪɭɡɤɢ ɧɚ 18 % ɩɪɨɟɤɬ ɞɨɫɬɢɝɧɟɬ ɡɧɚɱɟɧɢɹ 

PI=1, ɬ.ɟ. ɩɪɢ ɞɚɥɶɧɟɣɲɟɦ ɭɜɟɥɢɱɟɧɢɢ ɩɪɨɟɤɬ ɫɬɚɧɟɬ ɭɛɵɬɨɱɧɵɦ.  
ɂɡɦɟɧɟɧɢɟ ɜɟɥɢɱɢɧɵ ɱɢɫɬɨɝɨ ɩɪɢɜɟɞɟɧɧɨɝɨ ɞɨɯɨɞɚ (PI) ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɢɧɜɟɫɬɢɰɢɣ, ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 9.4. 

 

 
Ɋɢɫɭɧɨɤ 9.4 – ɂɡɦɟɧɟɧɢɟ ɜɟɥɢɱɢɧɵ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ 

ɨɛɴёɦɚ ɢɧɜɟɫɬɢɰɢɣ 

 
ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ ɧɚ 7 % ɩɪɨɟɤɬ ɞɨɫɬɢɝɧɟɬ ɡɧɚɱɟɧɢɹ 

PI=1, ɬ.ɟ. ɩɪɢ ɞɚɥɶɧɟɣɲɟɦ ɭɜɟɥɢɱɟɧɢɢ ɩɪɨɟɤɬ ɫɬɚɧɟɬ ɭɛɵɬɨɱɧɵɦ. Ⱦɚɧɧɵɣ 
ɩɨɤɚɡɚɬɟɥɶ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɱɭɜɫɬɜɢɬɟɥɶɧɵɦ. 

ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɰɟɧɵ ɫɛɵɬɚ, ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 9.5. 
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Ɋɢɫɭɧɨɤ 9.5 – ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

 
ɉɪɢ ɭɦɟɧɶɲɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɧɚ 9 % ɩɪɨɟɤɬ 

ɞɨɫɬɢɝɧɟɬ ɡɧɚɱɟɧɢɹ PI=1, ɬ.ɟ. ɩɪɢ ɞɚɥɶɧɟɣɲɟɦ ɭɦɟɧɶɲɟɧɢɢ ɩɪɨɟɤɬ ɫɬɚɧɟɬ 
ɭɛɵɬɨɱɧɵɦ. 
ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ 
ɪɢɫɭɧɤɟ 9.6 

  

Ɋɢɫɭɧɨɤ 9.6 - ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

. 
ɉɪɢ ɞɨɫɬɢɠɟɧɢɢ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 12,26 %, ɬ.ɟ. ɪɚɜɧɨɣ ɜɟɥɢɱɢɧɟ 

ɜɧɭɬɪɟɧɧɟɣ ɧɨɪɦɵ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ ɩɪɨɟɤɬ ɞɨɫɬɢɝɧɟɬ ɡɧɚɱɟɧɢɹ PI=1. ɉɪɢ 
ɞɚɥɶɧɟɣɲɟɦ ɭɜɟɥɢɱɟɧɢɢ ɩɪɨɟɤɬ ɫɬɚɧɟɬ ɭɛɵɬɨɱɧɵɦ. 
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10 Ʉɢɛɟɪɛɟɡɨɩɚɫɧɨɫɬɶ ɢ ɩɨɦɟɯɨɡɚɳɢɳɟɧɧɨɫɬɶ 
 

ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ – ɷɬɨ ɨɞɧɚ ɢɡ ɨɬɪɚɫɥɟɣ ɷɤɨɧɨɦɢɤɢ, ɞɥɹ ɤɨɬɨɪɨɣ ɜɨɩɪɨɫ 
ɡɚɳɢɬɵ Ⱥɋɍ Ɍɉ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɤɪɢɬɢɱɧɵɯ, ɬ.ɤ. ɢɧɰɢɞɟɧɬ ɜ Ⱥɋɍ 
Ɍɉ ɷɧɟɪɝɨɩɪɟɞɩɪɢɹɬɢɹ ɫɩɨɫɨɛɟɧ ɩɪɢɜɟɫɬɢ ɤ ɧɚɧɟɫɟɧɢɸ ɡɧɚɱɢɬɟɥɶɧɨɝɨ 
ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɭɳɟɪɛɚ, ɚ ɬɚɤɠɟ ɫɬɚɬɶ ɩɪɢɱɢɧɨɣ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɢɥɢ 
ɝɭɦɚɧɢɬɚɪɧɨɣ ɤɚɬɚɫɬɪɨɮɵ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɨɫɥɟɞɫɬɜɢɣ ɤɨɬɨɪɨɣ ɦɨɠɟɬ ɩɨɫɬɪɚɞɚɬɶ 
ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɥɸɞɟɣ. 

Ɇɧɨɝɢɟ Ⱥɋɍ Ɍɉ ɭɩɪɚɜɥɹɸɬ ɧɟɩɪɟɪɵɜɧɵɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɰɢɤɥɨɦ. 
Ɉɫɬɚɧɨɜɤɚ ɬɚɤɢɯ ɫɢɫɬɟɦ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɢɧɮɨɪɦɚɰɢɢ ɢɥɢ 
ɩɪɨɜɟɞɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɭɹɡɜɢɦɨɫɬɟɣ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɧɟɜɨɡɦɨɠɧɚ. 

 
10.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɜ ɷɩɨɯɭ ɝɥɨɛɚɥɢɡɚɰɢɢ 
 
ɋɨɱɟɬɚɧɢɟ ɫɢɫɬɟɦ ɫɜɹɡɢ ɢ ɫɪɟɞɫɬɜ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɩɪɢɜɟɥɨ ɤ ɧɨɜɨɦɭ 

ɷɬɚɩɭ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɜ ɜɢɞɟ ɧɟɩɪɟɪɵɜɧɨɝɨ 
ɨɬɫɥɟɠɢɜɚɧɢɹ ɫɨɫɬɨɹɧɢɹ ɩɪɨɰɟɫɫɚ ɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɪɨɰɟɫɫɚ ɫ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɨɣ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɧɚɥɢɱɢɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ 
ɦɨɳɧɨɫɬɟɣ ɜɟɫɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɩɪɨɰɟɫɫ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧ ɤɚɤ ɟɞɢɧɚɹ 
ɫɢɫɬɟɦɚ. ɗɬɚ ɫɢɫɬɟɦɚ ɧɟ ɬɨɥɶɤɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ, ɧɨ ɢɧɨɝɞɚ ɞɚɠɟ ɦɨɠɟɬ ɛɵɬɶ ɫɚɦɨɪɟɝɭɥɢɪɭɟɦɨɣ (ɚɞɚɩɬɢɪɭɸɳɟɣɫɹ), 
ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɨɞɞɟɪɠɢɜɚɬɶ ɫɢɫɬɟɦɭ ɜ ɰɟɥɟɜɨɣ ɡɨɧɟ ɷɮɮɟɤɬɢɜɧɨɣ ɪɚɛɨɬɵ. 

Ʉɨɧɰɟɩɬɭɚɥɶɧɨɟ ɥɨɝɢɱɟɫɤɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɢɛɟɪɮɢɡɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ 
ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɨɜɨɤɭɩɧɨɫɬɶ ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ ɮɢɡɢɱɟɫɤɢɯ ɤɨɦɩɨɧɟɧɬɨɜ, 
ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɡɚ ɪɟɚɥɢɡɚɰɢɸ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɫɨɜɨɤɭɩɧɨɫɬɶ 
ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɡɚ ɭɩɪɚɜɥɟɧɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ ɧɚ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɹɯ ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɢ 
ɤɨɦɦɭɧɢɤɚɬɢɜɧɭɸ ɫɪɟɞɭ, ɨɛɟɫɩɟɱɢɜɚɸɳɭɸ ɨɛɦɟɧ ɞɚɧɧɵɦɢ ɜɧɭɬɪɢ ɫɢɫɬɟɦɵ ɢ ɫɨ 
ɫɪɟɞɨɣ ɢ ɩɟɪɟɞɚɸɳɭɸ ɭɩɪɚɜɥɹɸɳɢɟ ɤɨɦɚɧɞɵ ɢɫɩɨɥɧɢɬɟɥɶɧɵɦ ɛɥɨɤɚɦ ɱɟɪɟɡ 
ɫɜɹɡɶ ɩɨ ȼɈɅɋ. 

Ʌɨɝɢɱɟɫɤɚɹ ɫɬɪɭɤɬɭɪɚ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 10.1 
 

 
Ɋɢɫɭɧɨɤ 10.1 – Ʌɨɝɢɱɟɫɤɚɹ ɫɬɪɭɤɬɭɪɚ ɤɢɛɟɪɮɢɡɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ. 

 
Ɉɛɵɱɧɨ ɧɚɡɵɜɚɟɦɵɟ ɤɢɛɟɪɭɝɪɨɡɚɦɢ ɢɥɢ ɤɢɛɟɪɚɬɚɤɚɦɢ, ɷɬɢ ɹɜɥɟɧɢɹ 

ɩɨɥɭɱɢɥɢ ɝɨɪɚɡɞɨ ɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ ɩɨɫɥɟɞɧɟɟ ɞɟɫɹɬɢɥɟɬɢɟ, ɩɨɷɬɨɦɭ 
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ɜɨɡɧɢɤɥɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɡɚɳɢɬɵ ɨɬ ɤɢɛɟɪɭɝɪɨɡ ɫɨɜɪɟɦɟɧɧɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ, 
ɬɪɚɧɫɩɨɪɬɧɵɯ, ɮɢɧɚɧɫɨɜɵɯ ɢ ɫɩɟɰɢɚɥɶɧɵɯ ɫɢɫɬɟɦ. 

 
10.2 Ɉɯɪɚɧɚ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɧɚ Ⱥɋɍ Ɍɉ ɷɧɟɪɝɟɬɢɤɢ: ɚɤɬɭɚɥɶɧɨɫɬɶ 

ɩɪɨɛɥɟɦɵ 
 
Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɤɢɛɟɪɩɪɨɫɬɪɚɧɫɬɜɚ 

ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɧɚ ɧɚ ɩɪɢɦɟɪɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ 
ɷɧɟɪɝɟɬɢɤɢ. 

Ɏɚɤɬɵ ɧɚɪɭɲɟɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ⱥɋɍ Ɍɉ ɷɧɟɪɝɟɬɢɤɢ [43] ɩɪɢɜɟɞɟɧɵ ɜ 
Ɍɚɛɥɢɰɟ 10.1. 

ɋɨɝɥɚɫɧɨ ɩɪɨɜɟɞɟɧɧɨɦɭ ɚɧɚɥɢɡɭ, ɨɫɧɨɜɧɨɣ ɩɪɢɱɢɧɨɣ ɭɜɟɥɢɱɟɧɢɹ ɱɢɫɥɚ 
ɧɚɪɭɲɟɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ⱥɋɍ Ɍɉ ɹɜɥɹɟɬɫɹ ɢɧɬɟɝɪɚɰɢɹ ɫ ɤɨɪɩɨɪɚɬɢɜɧɵɦɢ 
ɫɢɫɬɟɦɚɦɢ, ɧɟɞɨɫɬɚɬɨɱɧɨɟ ɜɧɢɦɚɧɢɟ ɤ ɫɢɫɬɟɦɚɦ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɢɝɧɨɪɢɪɨɜɚɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ ɫɟɬɟɜɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

 
Ɍɚɛɥɢɰɚ 10.1 – ɇɚɪɭɲɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ Ⱥɋɍ Ɍɉ 
Ɇɟɫɬɨ ɩɪɨɢɫɲɟɫɬɜɢɹ Ⱦɚɬɚ ɉɨɞɪɨɛɧɨɫɬɢ ɢɧɰɢɞɟɧɬɚ 
 
Ʉɜɢɧɫɥɟɧɞ, Ⱥɜɫɬɪɚɥɢɹ 

 
Ɉɤɬ. 
2001 

ɂɡɦɟɧɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɪɚɛɨɬɵ ɤɥɚɩɚɧɨɜ ɜ 
ɫɢɫɬɟɦɟ SCADA ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 
ɩɪɢɜɟɥɨ ɤ ɫɛɪɨɫɭ ɧɟɨɱɢɳɟɧɧɵɯ ɫɬɨɱɧɵɯ 
ɜɨɞ ɧɚ ɝɨɪɨɞɫɤɢɟ ɭɥɢɰɵ, ɜ ɪɟɤɭ, ɚ ɡɚɬɟɦ ɜ 
ɨɤɟɚɧ 

 
ɋɬɚɧɰɢɹ Ⱥɦɭɞɫɟɧ-ɋɤɨɬɬ 
(ɘɠɧɵɣ ɩɨɥɸɫ) 

 
əɧɜ. 
2003 

Ʉɨɦɩɶɸɬɟɪɵ, ɨɬɜɟɱɚɸɳɢɟ ɡɚ ɭɩɪɚɜɥɟɧɢɟ 
ɫɢɫɬɟɦɚɦɢ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ, ɜɡɥɨɦɚɧɵ, 
ɞɟɧɟɠɧɨɟ ɜɨɡɧɚɝɪɚɠɞɟɧɢɟ ɬɪɟɛɭɟɬɫɹ ɜ ɨɛɦɟɧ 
ɧɚ ɛɟɡɨɩɚɫɧɨɫɬɶ ɧɚ ɫɬɚɧɰɢɢ 

Ⱥɬɨɦɧɚɹ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ Ⱦɷɜɢɫ-
Ȼɟɫɫ ɜ Ɉɝɚɣɨ (ɋɒȺ) 

 
əɧɜ. 
2003 

SQL Slammer ɡɚɪɚɡɢɥ ɨɮɢɫɧɵɟ 
ɤɨɦɩɶɸɬɟɪɵ ɢ ɩɪɨɧɢɤ ɜ ɫɟɬɶ ɭɩɪɚɜɥɟɧɢɹ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɟɣ ɢɡ-ɡɚ ɭɹɡɜɢɦɨɝɨ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ Microsoft 

ɋɢɫɬɟɦɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 
ɜ ɂɥɥɢɧɨɣɫɟ (ɋɒȺ) 

ɇɨɹɛ. 
2011 

ɉɨɥɨɦɤɚ ɧɚɫɨɫɚ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɞɥɹ ɩɨɞɚɱɢ 
ɜɨɞɵ ɜ ɬɵɫɹɱɢ ɞɨɦɨɜ 

 
Ⱦɚɠɟ ɨɛɳɟɩɪɢɧɹɬɵɟ ɫɪɟɞɫɬɜɚ ɢ ɫɪɟɞɫɬɜɚ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɟɷɮɮɟɤɬɢɜɧɨ, ɱɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɮɚɤɬɚɦɢ: 
 ɢɡ ɜɫɟɯ ɦɟɪɨɩɪɢɹɬɢɣ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɵ ɦɟɪɵ ɨɛɟɫɩɟɱɟɧɢɹ ɫɟɬɟɜɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɡɥɢɱɧɨɣ ɩɨɥɧɨɬɵ ɢ ɞɨɫɬɚɬɨɱɧɨɫɬɢ ɩɪɢɧɹɬɵ ɧɚ 88% ɨɛɴɟɤɬɨɜ, 
ɩɪɢɱɟɦ ɭɞɚɥɟɧɧɵɣ ɞɨɫɬɭɩ ɢ/ɢɥɢ ɞɨɫɬɭɩ ɢɡ ɤɨɪɩɨɪɚɬɢɜɧɨɣ ɫɟɬɢ ɨɛɟɫɩɟɱɟɧ ɞɥɹ 
Ⱥɋɍ Ɍɉ ɜ 17% ɫɥɭɱɚɟɜ. 

 ɜɫɬɪɨɟɧɧɵɟ ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɞɥɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɣ ɱɟɥɨɜɟɤɨ-ɦɚɲɢɧɧɨɣ ɫɜɹɡɢ (ɪɟɠɢɦ «ȼɢɬɪɢɧɚ 
ɞɚɧɧɵɯ» (Data mart) ɢ ɬ. ɞ.); ɧɚ ɛɨɥɟɟ ɧɢɡɤɨɦ ɭɪɨɜɧɟ (PLC) ɷɬɢ ɫɪɟɞɫɬɜɚ ɥɢɛɨ ɧɟ 
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ɤɨɪɪɟɤɬɢɪɭɸɬɫɹ, ɥɢɛɨ ɨɬɤɥɸɱɚɸɬɫɹ. 
 ɚɧɬɢɜɢɪɭɫɧɚɹ ɡɚɳɢɬɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ 25% Ⱥɋɍ Ɍɉ, ɨɞɧɚɤɨ 

ɨɩɪɟɞɟɥɟɧɢɹ ɜɢɪɭɫɨɜ ɨɛɧɨɜɥɹɸɬɫɹ ɬɨɥɶɤɨ ɜ 11% Ⱥɋɍ Ɍɉ. 
 ɫɢɫɬɟɦɧɨɟ ɢ ɩɪɢɤɥɚɞɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɪɟɝɭɥɹɪɧɨ 

ɨɛɧɨɜɥɹɟɬɫɹ ɬɨɥɶɤɨ ɜ 8% Ⱥɋɍ Ɍɉ. 
ɂɦɟɧɧɨ ɩɨɷɬɨɦɭ ɜ ɩɟɪɜɨɦ ɩɨɥɭɝɨɞɢɢ 2015 ɝɨɞɚ ICS-CERT ɡɚɮɢɤɫɢɪɨɜɚɥɚ 

108 ɢɧɰɢɞɟɧɬɨɜ: 20% ɢɡ ɧɢɯ ɩɪɨɢɡɨɲɥɢ ɜ ɤɪɢɬɢɱɟɫɤɢɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɨɧɚɯ, 
13% - ɜ ɷɧɟɪɝɟɬɢɤɟ ɢ 18% - ɜ ɝɟɧɟɪɢɪɭɸɳɢɯ ɫɢɫɬɟɦɚɯ (ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢ 
ɬɟɩɥɨɜɵɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ). 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɩɪɨɛɥɟɦ, ɫɜɹɡɚɧɧɵɯ ɫ Ⱥɋɍ Ɍɉ, ɬɪɟɛɭɸɳɢɯ ɨɩɟɪɚɬɢɜɧɨɝɨ 
ɪɟɲɟɧɢɹ ɢ ɪɚɡɪɚɛɨɬɤɢ ɧɨɜɚɬɨɪɫɤɢɯ ɬɟɯɧɨɥɨɝɢɣ ɦɢɪɨɜɨɝɨ ɭɪɨɜɧɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɫɬɪɚɬɟɝɢɟɣ ɧɚɰɢɨɧɚɥɶɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ Ɋɨɫɫɢɢ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɨɣ 
ɢɡɭɱɟɧɢɟ ɩɪɨɛɥɟɦ ɨɛɳɟɪɨɫɫɢɣɫɤɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɬɪɭɤɬɭɪɵ ɜ 
ɝɥɨɛɚɥɢɡɢɪɭɸɳɟɦɫɹ ɦɢɪɟ ɢ ɪɚɡɪɚɛɨɬɤɚ ɫɪɟɞɫɬɜ ɢ ɦɟɬɨɞɨɜ ɨɛɟɫɩɟɱɟɧɢɹ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɵ ɜ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦɚɯ ɭɩɪɚɜɥɟɧɢɹ ɨɬɧɟɫɟɧɵ ɤ 
ɩɪɢɨɪɢɬɟɬɧɵɦ ɡɚɞɚɱɚɦ. 

 
10.3 Ʉɢɛɟɪɛɟɡɨɩɚɫɧɨɫɬɶ ɜ ɷɧɟɪɝɟɬɢɤɟ 
 
Ⱥɋɍ Ɍɉ - ɷɬɨ ɫɥɨɠɧɵɣ ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɵɣ ɤɨɦɩɥɟɤɫ ɚɩɩɚɪɚɬɧɨ-

ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɦ, ɬɪɚɧɫɩɨɪɬɧɵɦ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ 
ɢ ɨɩɟɪɚɰɢɹɦɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɩɥɨɳɚɞɤɟ ɜ ɰɟɥɨɦ ɢɥɢ ɜ ɨɬɞɟɥɶɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɨɧɚɯ. 

Ⱥɋɍ Ɍɉ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɟɞɢɧɭɸ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-
ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɭɸ ɫɢɫɬɟɦɭ ɫ ɧɟɫɤɨɥɶɤɢɦɢ ɭɩɪɚɜɥɹɸɳɢɦɢ 
ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɦɢ ɢɧɬɟɪɮɟɣɫɚɦɢ (ɬɟɪɦɢɧɚɥɚɦɢ), ɫɪɟɞɫɬɜɚɦɢ ɢ ɧɨɫɢɬɟɥɹɦɢ 
ɩɟɪɟɞɚɱɢ, ɨɛɪɚɛɨɬɤɢ ɢ ɯɪɚɧɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ ɯɨɞɟ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɪɨɰɟɫɫɨɜ, 
ɚ ɬɚɤɠɟ ɨɤɨɧɟɱɧɵɦɢ ɚɩɩɚɪɚɬɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɬɚɤɢɦɢ ɤɚɤ 
ɞɚɬɱɢɤɢ, ɤɨɧɬɪɨɥɥɟɪɵ, ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ. ȼɫɟ ɷɥɟɦɟɧɬɵ Ⱥɋɍ Ɍɉ 
ɨɛɪɚɡɭɸɬ ɤɨɦɩɥɟɤɫɧɭɸ ɞɢɫɩɟɬɱɟɪɫɤɭɸ, ɬɟɥɟɦɟɬɪɢɱɟɫɤɭɸ ɢ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɭɸ 
ɢɧɮɪɚɫɬɪɭɤɬɭɪɭ, ɜɡɚɢɦɨɫɜɹɡɚɧɧɭɸ ɧɚ ɨɫɧɨɜɟ ɩɪɨɬɨɤɨɥɨɜ ɩɪɨɦɵɲɥɟɧɧɵɯ Ⱥɋɍ 
Ɍɉ (SCADA). 

SCADA (Supervisory Control and Data Acquisition)-ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɢɥɢ ɩɨɞɞɟɪɠɤɢ ɪɚɛɨɬɵ Ⱥɋɍ Ɍɉ ɜ ɪɟɠɢɦɟ 
ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɢ ɜɤɥɸɱɚɸɳɢɣ ɩɨɞɫɢɫɬɟɦɵ ɫɛɨɪɚ, ɨɛɪɚɛɨɬɤɢ, 
ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɢ ɚɪɯɢɜɢɪɨɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɨɛɴɟɤɬɚɯ. 
SCADA ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ Ⱥɋɍ Ɍɉ ɜɨ ɜɫɟɯ ɤɪɢɬɢɱɟɫɤɢɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɫɟɤɬɨɪɚɯ, ɝɞɟ ɬɪɟɛɭɟɬɫɹ ɭɩɪɚɜɥɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ ɜ ɪɟɠɢɦɟ 
ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɨɩɟɪɚɬɨɪɨɦ. SCADA-ɫɢɫɬɟɦɵ ɤɨɦɩɥɟɤɬɭɸɬɫɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ ɞɥɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɤɨɧɬɪɨɥɥɟɪɨɜ.  

ɂɫɯɨɞɹ ɢɡ ɫɩɟɰɢɮɢɤɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ Ⱥɋɍ Ɍɉ, ɨɫɧɨɜɧɨɣ ɢɞɟɟɣ ɩɨ 
ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ȺɋɍɌɉ ɹɜɥɹɟɬɫɹ ɧɟ ɡɚɳɢɬɚ ɤɨɧɮɢɞɟɧɰɢɚɥɶɧɵɯ 
ɞɚɧɧɵɯ, ɚ ɨɛɟɫɩɟɱɟɧɢɟ ɧɟɩɪɟɪɵɜɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ. Ɇɚɥɨ ɤɨɦɭ 
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ɢɧɬɟɪɟɫɧɵ ɫɚɦɢ ɩɨɤɚɡɚɧɢɣ ɫ ɞɚɬɱɢɤɨɜ ɬɟɦɩɟɪɚɬɭɪɵ ɢɥɢ ɞɚɜɥɟɧɢɹ ɤɚɤɨɝɨ-ɥɢɛɨ 
ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɜɨɬ ɜɵɜɟɫɬɢ ɷɬɢ ɞɚɬɱɢɤɢ ɢɡ ɫɬɪɨɹ ɢ ɨɫɬɚɧɨɜɢɬɶ 
ɩɪɨɢɡɜɨɞɫɬɜɨ, ɢ ɟɫɬɶ ɧɚɫɬɨɹɳɚɹ ɰɟɥɶ ɧɚɩɪɚɜɥɟɧɧɨɣ ɭɝɪɨɡɵ. 

Ⱦɥɹ ɦɢɧɢɦɢɡɚɰɢɢ ɪɢɫɤɚ ɪɟɚɥɢɡɚɰɢɢ ɞɚɧɧɵɯ ɭɝɪɨɡ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɦɟɯɚɧɢɡɦɵ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɢ ɚɭɬɟɧɬɢɮɢɤɚɰɢɢ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɜ SCADA-
ɫɢɫɬɟɦɚɯ, ɦɟɠɫɟɬɟɜɨɟ ɷɤɪɚɧɢɪɨɜɚɧɢɟ ɞɥɹ ɪɚɡɝɪɚɧɢɱɟɧɢɹ Ⱥɋɍ Ɍɉ ɢ ɜɧɟɲɧɢɯ 
ɫɟɬɟɣ, ɩɪɢɦɟɧɟɧɢɟ ɫɪɟɞɫɬɜ ɚɧɬɢɜɢɪɭɫɧɨɣ ɡɚɳɢɬɵ, ɦɟɯɚɧɢɡɦɵ ɨɛɧɚɪɭɠɟɧɢɹ ɢ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɜɬɨɪɠɟɧɢɣ, ɚɧɚɥɢɡɚ ɭɹɡɜɢɦɨɫɬɟɣ, ɪɟɡɟɪɜɧɨɝɨ ɤɨɩɢɪɨɜɚɧɢɹ 
ɢɧɮɨɪɦɚɰɢɢ 

 
10.4 Ʉɨɧɤɪɟɬɧɵɟ ɜɨɩɪɨɫɵ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ 

Ⱥɋɍ Ɍɉ ɜ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɟ 
 
Ɏɚɤɬɢɱɟɫɤɢ Ⱥɋɍ Ɍɉ ɹɜɥɹɟɬɫɹ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɡɜɟɧɨɦ ɜ ɨɛɳɟɣ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɬɪɭɤɬɭɪɟ ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɦɨɠɟɬ ɨɛɦɟɧɢɜɚɬɶɫɹ ɢɧɮɨɪɦɚɰɢɟɣ 
ɤɚɤ ɫ ɨɛɳɟɤɨɪɩɨɪɚɬɢɜɧɨɣ ɫɟɬɶɸ, ɜɤɥɸɱɚɸɳɟɣ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɟ ɫɥɭɠɛɵ, 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɨɬɞɟɥɵ, ɩɨɫɬɚɜɳɢɤɨɜ ɢ ɬ. ɞ., ɬɚɤ ɢ ɫ ɤɨɧɤɪɟɬɧɵɦɢ 
ɩɨɞɫɢɫɬɟɦɚɦɢ Ƚɗɋ ɜɩɥɨɬɶ ɞɨ ɭɪɨɜɧɹ ɭɩɪɚɜɥɹɸɳɢɯ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɤɨɧɬɪɨɥɥɟɪɨɜ ɢ ɩɟɪɢɮɟɪɢɣɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɩɟɪɚɬɨɪ, ɞɨɩɭɫɬɢɜɲɢɣ ɨɲɢɛɤɭ ɢɥɢ ɩɪɨɹɜɢɜɲɢɣ 
ɧɟɛɪɟɠɧɨɫɬɶ, ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɫɟɪɶɟɡɧɵɟ ɩɪɨɛɥɟɦɵ ɜ ɭɩɪɚɜɥɟɧɢɢ 
ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ ɫ ɬɹɠɟɥɵɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ. ɋɨɡɞɚɟɬɫɹ 
ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɤɨɦɚɧɞ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 
ɩɪɨɰɟɫɫɨɦ ɢɥɢ ɫɚɦɨɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɚɞɚɩɬɚɰɢɢ ɤ 
ɢɡɦɟɧɹɸɳɢɦɫɹ ɭɫɥɨɜɢɹɦ. 

ɋɯɟɦɚ ɫɢɫɬɟɦɵ ɛɟɡɨɩɚɫɧɨɫɬɢ Ⱥɋɍ Ɍɉ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 10.2: 

Ⱦɢɫɩɟɬɱɟɪɫɤɢɣ ɰɟɧɬɪ 
ɋɈ ȿЭɋ

Ⱥɋɍ Ɍɉ

Кɨɧɬɪɨɥɥɟɪɵ ɭɩɪɚɜɥɟɧɢɹ ȺɋɍɌɉ
(ɜɧɭɬɪɟɧɧɢɟ ɭɩɪɚɜɥɹɸщɢɟ ɫɟɝɦɟɧɬɵ 

ɌɋɉȾ)
Ⱥɤɬɢɜɧɨɟ ɫɟɬɟɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ȺɋɍɌɉ 

(ɜɧɭɬɪɟɧɧɢɟ ɭɩɪɚɜɥɹɸщɢɟ ɫɟɝɦɟɧɬɵ ɌɋɉȾ) Ɉɛɨɪɭɞɨɜɚɧɢɟ ɫɜɹɡɢ ɫ ɋɈ 
ȿЭɋ (RS-232)

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɫɜɹɡɢ ɫ ɋɈ  
ȿЭɋ (Ethernet)

Мɨɞɭɥɶ ɚɧɬɢɜɢɪɭɫɧɨɣ 
ɡɚщɢɬɵ

Ⱥɤɬɢɜɧɨɟ ɫɟɬɟɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ȺɋɍɌɉ 
(ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɫɟɝɦɟɧɬ ɌɋɉȾ)

Кɨɧɬɪɨɥɥɟɪɵ ɫɛɨɪɚ ɞɚɧɧɵɯ ȺɋɍɌɉ
(ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɫɟɝɦɟɧɬɵ ɌɋɉȾ)

Мɨɞɭɥɶ ɨɛɧɚɪɭɠɟɧɢɹ ɢ 
ɩɪɟɞɨɬɜɪɚщɟɧɢɹ 

ɜɬɨɪɠɟɧɢɣ

Мɨɞɭɥɶ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ ɢ 
ɤɨɪɪɟɥɹɰɢɢ ɭɝɪɨɡ ɛɟɡɨɩɚɫɧɨɫɬɢ

ɋɟɪɜɟɪɵ ɢ ɪɚɛɨɱɢɟ ɫɬɚɧɰɢɢ ȺɋɍɌɉ
(ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɫɟɝɦɟɧɬ ɌɋɉȾ)

ȺɊМ (ɜ ɫɟɬɢ КИɋ)

Ⱦɢɫɩɟɬɱɟɪɫɤɢɣ ɰɟɧɬɪ 
ɊɭɫȽɢɞɪɨ

ɋɟɪɜɟɪɵ ɢ ɪɚɛɨɱɢɟ ɫɬɚɧɰɢɢ ȺɋɍɌɉ
(ɜɧɭɬɪɟɧɧɢɟ ɭɩɪɚɜɥɹɸщɢɟ ɫɟɝɦɟɧɬɵ ɌɋɉȾ)

Ⱥɋɍ ɉ Ɏɢɥɢɚɥɚ

ɉɈȻИ Ⱥɋɍ Ɍɉ

Кɨɧɬɪɨɥɥɟɪ ɐКɋ ȺɊɑМ 
ɋɈ ȿЭɋ

Ɍеɯɧɨɥɨгɢɱеɫɤɢɣ ɩɪɨɰеɫɫ

Мɨɞɭɥɶ ɦɟɠɫɟɬɟɜɨɝɨ 
ɷɤɪɚɧɢɪɨɜɚɧɢɹ

Ɉɛɧɨɜɥɟɧиɟ

Мɨɞɭɥɶ ɨɪɝɚɧɢɡɚɰɢɢ 
ɡɚщɢщɟɧɧɨɣ ɜɢɪɬɭɚɥɶɧɨɣ 

ɱɚɫɬɧɨɣ ɫɟɬɢ 
ɦɟɠɫɟɬɟɜɨɝɨ 

ɷɤɪɚɧɢɪɨɜɚɧɢɹ КИɋ

Мɨɞɭɥɶ ɚɧɚɥɢɡɚ 
ɡɚщɢщёɧɧɨɫɬɢ

Мɨɞɭɥɶ 
ɭɩɪɚɜɥɟɧɢɹ ИȻ

Мɨɞɭɥɶ 
ɪɟɡɟɪɜɧɨɝɨ 

ɤɨɩɢɪɨɜɚɧɢɹ

Ⱦɚɧɧыɟ ȽɊȺМ

Ⱦɚɧɧыɟ Ⱥɋɍ Ɍɉ

Ⱦ
ɚɧ

ɧы
ɟ 

ȽɊ
Ⱥ

М

Ⱦɚɧɧыɟ Ⱥɋɍ Ɍɉ

Ⱦɚɧɧыɟ Ⱥɋɍ Ɍɉ

Ⱦɚɧɧыɟ Ⱥɋɍ Ɍɉ Ⱦɚɧɧыɟ Ⱥɋɍ Ɍɉ

Кɨɦɚɧɞы ɭɩɪɚɜɥɟɧия
ɍɩɪɚɜɥɟɧиɟ ȽɊȺМ

Ⱦ
ɚɧ

ɧы
ɟ

Ⱦиɫɩɟɬчɟɪɫɤиɟ ɤɨɦɚɧɞы ɭɩɪɚɜɥɟɧия ɪɟɠиɦɨɦ ɩɨ ɬɟɥɟɮɨɧɭ ɨɩɟɪɚɬиɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ȽЭɋ

Мɨɞɭɥɶ ɦɟɠɫɟɬɟɜɨɝɨ 
ɷɤɪɚɧɢɪɨɜɚɧɢɹ

Ⱦɚɧɧыɟ Ⱥɋɍ Ɍɉ

Мɨɞɭɥɶ ɨɛɧɚɪɭɠɟɧɢɹ ɢ 
ɩɪɟɞɨɬɜɪɚщɟɧɢɹ 

ɜɬɨɪɠɟɧɢɣ
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ɩɪɨɟɤɬɢɪɭɟɦɨɟ ɢɥɢ 
ɦɨɞɟɪɧɢɡɢɪɭɟɦɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ

ɍɫɥɨɜɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ:

ɮɭɧɤɰɢɨɧɚɥɶɧɵɣ ɦɨɞɭɥɶ 
КɋɍИȻ, 
ɡɚɞɟɣɫɬɜɨɜɚɧɧɵɣ ɜ 
ɪɚɦɤɚɯ ɩɪɨɟɤɬɚ

ɩɪɨɟɤɬɢɪɭɟɦɵɣ ɢɥɢ 
ɦɨɞɟɪɧɢɡɢɪɭɟɦɵɣ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɣ ɦɨɞɭɥɶ 
ɉɈȻИ Ⱥɋɍ Ɍɉ

ɮɭɧɤɰɢɨɧɚɥɶɧɵɣ ɦɨɞɭɥɶ 
ɉɈȻИ Ⱥɋɍ Ɍɉ, 
ɦɨɞɟɪɧɢɡɚɰɢɹ ɤɨɬɨɪɨɝɨ 
ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ

ȺȻȼ ɩɪɨɰɟɫɫ ИȻ

ȺȻȼ ɩɟɪɟɞɚɜɚɟɦɵɟ ɞɚɧɧɵɟ 
ɢɥɢ ɤɨɦɚɧɞɵ

Ⱦ
ɚɧ

ɧы
ɟ 

Ⱥ
ɋ

ɍ
 Ɍ

ɉ

Ɍɟɫɬɢɪɨɜɚɧɢɟ ИȻ

ɍɩɪɚɜɥɟɧɢɟ ИȻ

ɍɞɚɥɟɧɢɟ ɜɢɪɭɫɨɜ

ɍɩɪɚɜɥɟɧɢɟ ИȻ

 
Ɋɢɫɭɧɨɤ 10.2- ɋɯɟɦɚ ɫɢɫɬɟɦɵ ɛɟɡɨɩɚɫɧɨɫɬɢ Ⱥɋɍ Ɍɉ 
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ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɫɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɨɛɴɟɤɬɵ ɨɫɧɚɳɟɧɵ ɫɢɫɬɟɦɚɦɢ 
ɚɜɚɪɢɣɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ (ECS). Ɉɧɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 
ɧɚɪɭɲɟɧɢɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ 
ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɧɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ ɦɨɧɢɬɨɪɢɧɝɚ ɢ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɤɨɧɤɪɟɬɧɵɯ ɫɯɟɦɧɨ-ɪɟɠɢɦɧɵɯ, ɪɟɠɢɦɧɨ-
ɛɚɥɚɧɫɨɜɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ, ɚ ɬɚɤɠɟ ɞɥɹ ɨɫɬɚɧɨɜɤɢ ɩɪɨɰɟɫɫɚ ɩɪɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɧɟɫɬɚɧɞɚɪɬɧɵɯ ɫɨɛɵɬɢɣ ɢ ɡɚɜɟɞɨɦɨ ɥɨɠɧɵɯ ɤɨɦɚɧɞ. 

 
10.5 Ɉɛɳɚɹ ɫɯɟɦɚ ɚɪɯɢɬɟɤɬɭɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ Ⱥɋɍ Ɍɉ, ɢɫɩɨɥɶɡɭɟɦɵɯ 

ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ 
 

ɑɬɨɛɵ ɩɪɨɬɢɜɨɫɬɨɹɬɶ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɦ ɭɝɪɨɡɚɦ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 
ɫɟɬɟɜɨɣ ɚɪɯɢɬɟɤɬɭɪɵ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɨɬɞɟɥɢɬɶ SCADA-ɫɟɬɶ ɨɬ 
ɨɛɳɟɤɨɪɩɨɪɚɬɢɜɧɨɣ ɫɟɬɢ ɞɥɹ ɡɚɳɢɬɵ Ⱥɋɍ Ɍɉ. ɋɬɪɨɝɢɣ ɤɨɧɬɪɨɥɶ ɢɡɦɟɧɟɧɢɣ ɜ 
ɪɚɛɨɬɟ ɫɟɬɟɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɧɮɢɝɭɪɚɰɢɢ ɢ ɩɪɨɝɪɚɦɦɧɨɦ ɨɛɟɫɩɟɱɟɧɢɢ 
ɧɟɭɦɟɫɬɟɧ ɜ ɤɨɪɩɨɪɚɬɢɜɧɨɣ ɫɟɬɢ. ɋɟɬɟɜɨɣ ɬɪɚɮɢɤ SCADA, ɢɞɭɳɢɣ ɜ 
ɤɨɪɩɨɪɚɬɢɜɧɨɣ ɫɟɬɢ, ɦɨɠɟɬ ɛɵɬɶ ɥɟɝɤɨ ɩɟɪɟɯɜɚɱɟɧ ɢɥɢ ɩɨɞɜɟɪɝɧɭɬ DoS-ɚɬɚɤɚɦ. 
ȼ ɫɥɭɱɚɟ ɨɬɞɟɥɶɧɵɯ ɫɟɬɟɣ SCADA-ɫɟɬɶ ɞɨɥɠɧɚ ɨɫɬɚɜɚɬɶɫɹ ɧɟɡɚɬɪɨɧɭɬɨɣ 
ɩɪɨɛɥɟɦɚɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɤɨɪɩɨɪɚɬɢɜɧɨɣ ɫɟɬɢ. 

Ɋɟɚɥɶɧɨɫɬɶ ɬɚɤɨɜɚ, ɱɬɨ SCADA ɞɨɥɠɧɚ ɛɵɬɶ ɩɨɞɤɥɸɱɟɧɚ ɤ ɤɨɪɩɨɪɚɬɢɜɧɨɣ 
ɫɟɬɢ. ɗɬɚ ɫɜɹɡɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɟɪɶɟɡɧɭɸ ɭɝɪɨɡɭ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɢ ɞɨɥɠɧɨɟ 
ɜɧɢɦɚɧɢɟ ɫɥɟɞɭɟɬ ɭɞɟɥɹɬɶ ɟɟ ɪɚɡɜɢɬɢɸ ɢ ɚɤɬɭɚɥɢɡɚɰɢɢ. ȿɫɥɢ ɫɟɬɢ ɞɨɥɠɧɵ ɛɵɬɶ 
ɩɨɞɤɥɸɱɟɧɵ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜɜɟɫɬɢ ɦɢɧɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɨɟɞɢɧɟɧɢɣ, 
ɩɪɨɯɨɞɹɳɢɯ ɱɟɪɟɡ ɮɚɣɟɪɜɨɥ (FW) ɢ «ɞɟɦɢɥɢɬɚɪɢɡɨɜɚɧɧɭɸ ɡɨɧɭ» (DMZ). DMZ - 
ɷɬɨ ɨɬɞɟɥɶɧɵɣ ɫɟɝɦɟɧɬ ɫɟɬɢ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɜɹɡɚɧɧɵɣ ɫ FW. ȼ ɷɬɨɦ ɫɟɝɦɟɧɬɟ 
ɫɟɬɢ ɪɚɡɦɟɳɚɸɬɫɹ ɫɟɪɜɟɪɵ ɫ ɞɚɧɧɵɦɢ Ⱥɋɍ Ɍɉ, ɞɨɫɬɭɩ ɤ ɤɨɬɨɪɵɦ ɞɨɥɠɟɧ ɛɵɬɶ 
ɩɨɥɭɱɟɧ ɢɡ ɨɛɳɟɤɨɪɩɨɪɚɬɢɜɧɨɣ ɫɟɬɢ; ɨɞɧɚɤɨ ɷɬɢ ɫɢɫɬɟɦɵ ɞɨɥɠɧɵ ɛɵɬɶ 
ɞɨɫɬɭɩɧɵ ɢɡ ɤɨɪɩɨɪɚɬɢɜɧɨɣ ɫɟɬɢ. Ɇɢɧɢɦɚɥɶɧɵɣ ɞɨɫɬɭɩ ɱɟɪɟɡ FW, ɜɤɥɸɱɚɹ 
ɨɬɤɪɵɬɢɟ ɬɨɥɶɤɨ ɬɟɯ ɩɨɪɬɨɜ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɧɵɯ ɫɪɟɞɫɬɜ 
ɫɜɹɡɢ, ɪɚɡɪɟɲɟɧ ɞɥɹ ɥɸɛɵɯ ɜɧɟɲɧɢɯ ɫɜɹɡɟɣ (ɪɢɫɭɧɨɤ 10.3). 

Ɍɨɬ ɮɚɤɬ, ɱɬɨ Ⱥɋɍ Ɍɉ ɢɦɟɸɬ ɞɥɢɬɟɥɶɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ ɨɬ 15 ɞɨ 20 ɥɟɬ, 
ɢɫɩɨɥɶɡɭɸɬ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɫɪɟɞɫɬɜɚ ɫɜɹɡɢ (ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɧɨɠɟɫɬɜɨ 
ɪɚɡɥɢɱɧɵɯ ɩɪɨɬɨɤɨɥɨɜ) ɢ ɪɚɡɪɚɛɚɬɵɜɚɥɢɫɶ ɛɟɡ ɭɱɟɬɚ ɧɟɨɛɯɨɞɢɦɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɩɨɜɵɲɟɧɧɵɯ ɪɢɫɤɚɯ 
ɧɚɪɭɲɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ Ⱥɋɍ Ɍɉ, ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ ɫ ɨɛɳɟɤɨɪɩɨɪɚɬɢɜɧɵɦɢ IT-
ɫɢɫɬɟɦɚɦɢ. ɉɪɨɢɡɜɨɞɢɬɟɥɢ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɩɪɢɧɢɦɚɸɬ 
ɩɨɩɵɬɤɢ ɜɧɟɞɪɢɬɶ ɮɭɧɤɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ (ɚɭɬɟɧɬɢɮɢɤɚɰɢɹ, ɩɚɪɨɥɶɧɚɹ ɡɚɳɢɬɚ 
ȼɈɅɋ); ɨɞɧɚɤɨ ɛɟɡ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɷɬɢ ɤɨɦɩɨɧɟɧɬɵ Ⱥɋɍ Ɍɉ 
ɨɫɬɚɸɬɫɹ ɧɟɡɚɳɢɳɟɧɧɵɦɢ ɢɡ-ɡɚ ɫɜɨɟɣ ɚɪɯɢɬɟɤɬɭɪɵ. 
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Ɋɢɫɭɧɨɤ 10.3 – Ⱥɪɯɢɬɟɤɬɭɪɚ ɦɧɨɝɨɭɪɨɜɧɟɜɨɣ ɡɚɳɢɬɵ Ⱥɋɍ Ɍɉ ɧɚ 

ɨɛɴɟɤɬɚɯ ɷɧɟɪɝɟɬɢɤɢ. 
 
10.6 Ɂɚɳɢɬɚ Ⱥɋɍ Ɍɉ ɨɬ ɩɨɦɟɯ 
 
ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɝɧɚɥɵ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ, ɤɚɤ 

ɩɪɚɜɢɥɨ, ɫɥɚɛɨɬɨɱɧɵɟ, ɚ ɞɥɹ ɪɚɛɨɬɵ ɦɚɲɢɧ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɢɥɶɧɵɟ ɬɨɤɢ. 
ɋɨɱɟɬɚɧɢɟ ɷɬɢɯ ɮɚɤɬɨɪɨɜ ɜɵɞɜɢɝɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɱɢɬɵɜɚɬɶ ɜɥɢɹɧɢɟ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɧɚ ɷɥɟɦɟɧɬɵ Ⱥɋɍ Ɍɉ ɢ ɫɢɝɧɚɥɵ, ɰɢɪɤɭɥɢɪɭɸɳɢɟ ɜ ɧɢɯ. Ɍɚɤɢɟ 
ɦɟɲɚɸɳɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɩɪɢɧɹɬɨ ɧɚɡɵɜɚɬɶ ɩɨɦɟɯɚɦɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ 
ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ. 

ɋɩɨɫɨɛɵ ɛɨɪɶɛɵ ɫ ɩɨɦɟɯɚɦɢ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɫɥɟɞɭɸɳɢɟ: 
 ɉɪɨɝɪɚɦɦɧɵɟ 
 ɉɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɵɟ 
 Ɉɫɧɨɜɧɨɣ ɩɪɨɛɥɟɦɨɣ ɡɚɳɢɬɵ ɹɜɥɹɟɬɫɹ ɡɚɳɢɬɚ ɤɚɧɚɥɚ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬ ɚɦɩɥɢɬɭɞɵ ɫɢɝɧɚɥɚ, ɚ ɬɚɤɠɟ ɧɚɥɢɱɢɹ ɮɢɥɶɬɪɨɜ ɡɚɳɢɬɵ ɢ ɡɚɡɟɦɥɟɧɢɹ ɜɥɢɹɟɬ 
ɧɚ ɞɚɥɶɧɨɫɬɶ ɢ ɤɚɱɟɫɬɜɨ ɩɟɪɟɞɚɜɚɟɦɵɯ ɞɚɧɧɵɯ. ɉɪɢ ɪɚɫɱɟɬɟ ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɜ ɢɞɟɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɥɭɱɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɞɚɥɶɧɨɫɬɢ ɢ 
ɫɤɨɪɨɫɬɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ. Ɋɟɚɥɶɧɨ ɫɤɨɪɨɫɬɶ ɢ ɞɚɥɶɧɨɫɬɶ ɛɭɞɭɬ ɡɚɜɢɫɟɬɶ ɨɬ ɬɢɩɚ 
ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɤɚɧɚɥɚ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ. 

 ɋɩɨɫɨɛɵ ɡɚɳɢɬɵ: 
 ɩɪɢɦɟɧɟɧɢɟ ɡɚɡɟɦɥɟɧɧɨɝɨ ɤɚɛɟɥɹ; 
 ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɠɢɥ ɛɨɥɶɲɨɝɨ ɫɟɱɟɧɢɹ (ɱɟɦ ɛɨɥɶɲɟ ɫɟɱɟɧɢɟ, ɬɟɦ 

ɦɟɧɶɲɟ ɭɪɨɜɟɧɶ ɩɨɦɟɯ); 
 ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɤɪɚɧɢɪɨɜɚɧɢɹ ɫ ɩɨɦɨɳɶɸ ɬɟɯɧɨɥɨɝɢɢ ɜɢɬɨɣ ɩɚɪɵ; 
 ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɬɨɞɨɜ ɩɨɜɵɲɟɧɢɹ ɚɦɩɥɢɬɭɞɵ ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ 

ɫɢɝɧɚɥɚ; 
 ɨɬɫɭɬɫɬɜɢɟ ɫɰɟɩɨɤ ɜ ɤɚɧɚɥɚɯ ɫɜɹɡɢ. 
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ɍɫɬɪɨɣɫɬɜɨ ɷɤɪɚɧɢɪɨɜɚɧɧɨɝɨ ɤɚɛɟɥɹ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 10.4 
 

 
Ɋɢɫɭɧɨɤ 10.4 – ɍɫɬɪɨɣɫɬɜɨ ɷɤɪɚɧɢɪɨɜɚɧɧɨɝɨ ɤɚɛɟɥɹ 

 
Ɍɚɤɠɟ ɧɟɥɶɡɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɤɪɭɬɤɢ, ɫɩɚɣɤɢ ɪɚɡɧɵɯ ɦɟɬɚɥɥɨɜ. 
ɋ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɩɨɦɟɯɨɡɚɳɢɳɟɧɧɨɫɬɢ ɧɟɫɤɨɥɶɤɨ ɩɪɨɜɨɞɧɢɤɨɜ ɦɨɠɧɨ 

ɨɛɴɟɞɢɧɢɬɶ ɜ ɟɞɢɧɭɸ ɤɚɛɟɥɶɧɭɸ ɫɢɫɬɟɦɭ (ɢɥɢ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɭɸ ɤɚɛɟɥɶɧɭɸ 
ɫɟɬɶ – ɋɄɋ). 

ɋɄɋ ɫɬɪɨɢɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɜɡɚɢɦɧɨɟ ɢɫɤɥɸɱɟɧɢɟ 
ɩɨɦɟɯ, ɧɚɩɪɢɦɟɪ, ɞɥɹ ɪɚɡɧɵɯ ɫɢɫɬɟɦ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɪɚɡɧɵɟ ɚɦɩɥɢɬɭɞɵ ɫɢɝɧɚɥɚ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 

Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 

Ɍɚɛɥɢɰɚ Ⱥ.1 – Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪ.Ʉɚɡɵɪ 
Ɋɚɫɯɨɞɵ ɜ ɤɭɛɢɱɟɫɤɢɯ ɦɟɬɪɚɯ ɜ ɫɟɤɭɧɞɭ 

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

1932 48 42 37 233 673 1064 496 459 409 341 229 72 342 
1933 55 51 42 233 1214 1072 623 585 499 423 275 74 429 
1934 49 47 48 174 1367 1141 478 438 518 373 187 76 408 
1935 45 38 33 160 837 651 539 540 480 321 176 60 323 
1936 48 38 32 122 1082 1008 472 473 313 325 154 71 345 
1937 56 54 48 173 750 1198 813 640 516 384 191 79 409 
1938 51 42 37 398 1290 1120 860 618 560 464 261 78 482 
1939 52 57 52 372 1161 1054 778 622 593 442 253 102 462 
1940 40 30 25 223 986 736 662 502 411 290 172 59 345 
1941 55 48 48 182 811 789 564 448 467 333 175 84 334 
1942 53 47 41 157 1200 1282 690 631 492 355 200 68 435 
1943 42 36 31 235 806 830 625 520 389 312 153 66 337 
1944 38 31 31 180 757 653 390 344 343 255 112 58 266 
1945 47 32 28 316 847 789 496 538 494 343 135 69 345 
1946 48 40 34 163 645 508 364 387 352 250 140 76 251 
1947 49 40 33 361 1006 823 565 559 605 385 172 65 389 
1948 47 44 42 197 978 613 439 501 544 328 136 78 329 
1949 60 53 39 361 1413 1220 813 668 587 442 245 83 499 
1950 54 54 46 143 887 694 567 540 519 337 168 73 340 
1951 50 43 37 137 1033 900 450 402 507 339 141 71 343 
1952 48 45 38 151 1187 832 450 493 451 304 152 61 351 
1953 61 60 48 384 1480 1413 859 627 511 469 266 96 523 
1954 47 36 32 117 963 751 493 486 376 264 108 66 312 
1955 42 30 28 146 597 892 662 572 469 318 192 59 334 
1956 45 37 30 153 980 1276 565 474 461 384 161 56 385 
1957 66 34 24 144 872 800 500 430 495 325 161 58 326 
1958 48 41 34 150 720 866 389 430 510 310 165 66 311 
1959 40 34 31 171 874 951 532 453 350 256 106 68 322 
1960 50 43 42 176 873 1072 586 410 417 286 103 78 345 
1961 53 55 47 339 890 859 599 634 587 324 115 72 381 
1962 53 51 52 246 948 935 577 479 468 350 181 76 368 
1963 77 56 52 180 1090 752 548 428 343 284 150 89 337 
1964 55 45 35 167 994 829 545 431 384 280 136 65 331 
1965 65 66 64 263 735 570 397 384 427 266 125 79 287 
1966 60 50 50 196 1109 715 107 412 480 312 189 77 313 
1967 52 43 60 314 1208 1160 660 630 421 276 125 82 419 
1968 67 49 55 336 1015 717 569 624 440 295 126 89 365 
1969 44 35 33 244 822 1359 393 424 387 258 77 73 346 
1970 61 22 11 289 1144 1024 377 398 381 285 176 70 353 
1971 54 52 55 275 1038 988 550 531 397 327 142 71 373 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 

Ɋɚɫɯɨɞɵ ɜ ɤɭɛɢɱɟɫɤɢɯ ɦɟɬɪɚɯ ɜ ɫɟɤɭɧɞɭ 

Ƚɨɞɵ I II III IV V VI VII VIII IX X XI XII Qɫɪ.ɝɨɞ. 
1972 53 50 48 384 1385 1260 850 590 481 326 252 67 479 
1973 39 37 45 192 830 837 637 450 387 250 104 55 322 
1974 25 26 24 359 1043 961 592 491 413 293 180 66 373 
1975 39 56 39 269 1400 1200 345 399 394 285 175 72 389 
1976 55 40 35 204 1048 992 488 413 412 297 175 85 354 
1977 42 26 23 128 622 588 407 339 271 170 127 57 233 
1978 43 20 13 190 956 1208 484 416 362 261 264 104 360 
1979 25 37 30 145 971 814 353 454 291 129 168 59 290 
1980 59 55 46 217 1120 700 538 250 326 232 238 44 319 
1981 53 51 55 367 1248 866 431 626 393 256 245 95 391 

Qɫɪ. 50 43 39 228 998 927 543 492 442 314 171 72 360 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 
 

Ɍɚɛɥɢɰɚ Ȼ.1 –ɋɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ ɜ ɦɚɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ ɢ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ 
Ɋ, % Qɫɪ. ɝɨɞ.  ɦ3/ɫ Ƚɨɞ Qɫɪ. ɩɨɥ , ɦ3/ɫ Ƚɨɞ Qɫɪ. ɦɟɠ , ɦ3/ɫ Ƚɨɞ 

2 523 1953 978 1953 198 1953 
4 499 1949 940 1949 190 1938 
6 482 1938 913 1972 190 1939 
8 479 1972 890 1938 183 1949 
10 462 1939 859 1942 169 1972 
12 435 1942 842 1939 165 1933 
14 429 1933 816 1967 160 1981 
16 419 1967 799 1933 158 1947 
18 409 1937 788 1934 145 1968 
20 408 1934 783 1937 144 1962 
22 391 1981 751 1956 144 1961 
24 389 1975 748 1975 143 1932 
25 389 1947 714 1961 141 1937 
27 385 1956 713 1981 139 1971 
29 381 1961 712 1947 139 1974 
31 373 1971 701 1971 139 1945 
33 373 1974 700 1974 136 1934 
35 368 1962 685 1978 136 1967 
37 365 1968 683 1952 134 1975 
39 360 1978 681 1962 133 1966 
41 354 1976 677 1969 133 1965 
43 353 1970 673 1968 132 1941 
45 351 1952 672 1960 132 1942 
47 346 1969 671 1976 131 1970 
49 345 1936 670 1936 128 1978 
51 345 1940 665 1970 127 1976 
53 345 1960 659 1940 127 1980 
55 345 1945 658 1951 127 1963 
57 343 1951 641 1950 125 1943 
59 342 1932 638 1955 125 1950 
61 340 1950 637 1964 125 1948 
63 337 1963 634 1943 124 1956 
65 337 1943 633 1945 120 1940 
67 334 1955 632 1963 119 1935 
69 334 1941 632 1959 117 1951 
71 331 1964 628 1973 116 1955 
73 329 1948 620 1932 116 1958 
75 326 1957 619 1957 116 1957 
76 323 1935 616 1941 114 1952 
78 322 1959 615 1948 113 1936 
80 322 1973 614 1954 112 1964 
82 319 1980 609 1935 111 1960 
84 313 1966 587 1980 109 1969 
86 312 1954 583 1958 107 1946 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ȼ.1 

Ɋ, % Qɫɪ. ɝɨɞ.  ɦ3/ɫ Ƚɨɞ Qɫɪ. ɩɨɥ , ɦ3/ɫ Ƚɨɞ Qɫɪ. ɦɟɠ , ɦ3/ɫ Ƚɨɞ 
88 311 1958 577 1979 103 1973 
90 290 1979 565 1966 101 1959 
92 287 1965 503 1965 101 1944 
94 266 1944 497 1944 96 1954 
96 251 1946 451 1946 85 1979 
98 233 1977 445 1977 82 1977 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

  
   

Ɋɢɫɭɧɨɤ Ȼ.1 – ɂɄɇ ɡɢɦɧɢɯ ɫɭɬɨɤ: 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

  
Ɋɢɫɭɧɨɤ Ȼ.2 – ɂɄɇ ɥɟɬɧɢɯ ɫɭɬɨɤ: 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.4 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ȼɏɄ 

Ɇɟɫɹɰ I II III IV V VI VII VIII IX X XI XII ܳ𝑖˒˓ଽ଴%, ˏଷ/˔ 39 38 30 170 987 735 490 338 231 176 147 94 ܳʑʤʙ ,ˏଷ/˔ 100 100 100 100 100 100 100 100 200 200 100 100 ܳˋ˔˒ ,ˏଷ/˔ 0 0 0 0 10 7 5 3 2 2 0 0 ܳˎˈˇ,ˏଷ/˔ 6 6 6 6 -30 0 0 0 0 0 0 6 ܳ˗ˋˎ˟˕˓,ˏଷ/˔ 2 2 2 2 2 2 2 2 2 2 2 2 ܳ˓˞˄ , ˏଷ/˔ 0 0 0 0 0 0 0 0 9 9 0 0 ∑ ܳ˒ˑ˕ˈ˓˟, ˏଷ/˔ 8 8 8 8 -18 9 7 5 13 12 2 8 ܳ˒ˑˎ.˄˞˕., ˏଷ/˔ 31 30 22 163 1005 726 483 333 218 164 145 86 ܼ˅˄, ˏ 960 960 960 960 960 960 960 960 960 960 960 960 ܼː˄, ˏ 899 899 899 901 908 907 906 904 902 901 901 900 ʜ˒ˑˎ, ˏ 60 60 60 59 51 52 54 55 57 58 59 59 ˄ܰ˞˕, ʛʑ˕ 17 16 12 84 456 335 229 163 110 84 75 45 ˅ܰ˘ˍ, ʛʑ˕ 52 52 52 52 52 52 52 52 101 101 52 52 ˅ܰˑˇˑ˕ − ˅ܰ˘ˍ, Ɇȼɬ -36 -36 -40 32 404 282 177 111 9 -17 23 -7 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 
Ɍɚɛɥɢɰɚ Ȼ.5 – Ɋɟɠɢɦ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ (ɨɤɨɧɱɚɬɟɥɶɧɵɣ) 

Ɇ
ɟɫ

ɹɰ
ɵ 

Ɋɚɫɯɨɞɵ Ɉɛɴɟɦɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ɉɬɦɟɬɤɢ ȼȻ 

Z
ɇ

Ȼ 

ɇ
,ɦ

 

N
,  Ɇ

ȼɬ
 

N
ȽȺ

Ɋ,
 Ɇ

ȼɬ
 

Q
90

%
 

ɦ3 /ɫ
 

Q
Ɏ
 

ɦ3 /ɫ
 

Q
ɢɫ

ɩ 
ɦ3 /ɫ

 

Q
ɥɟ

ɞ 
ɦ3 /ɫ

 

Q
ɲ

ɥ 
ɦ3 /ɫ

 

Q
ɩɨ

ɥ 
ɦ3 /ɫ

 

Q
ɜɨ

ɞ 
ɦ3 /ɫ

 

Q
ɯ.

ɫɛ
 ɦ

3 /ɫ
 

Q
ɜɯ

ɤ 
ɦ3 /ɫ

 

Q
ɇ

Ȼ 
ɦ3 /ɫ

 

Q
Ƚɗ

ɋ
 ɦ

3 /ɫ
 

V
ɇ

Ⱥ
ɑ 

кɦ
3  

Δ 
V

 к
ɦ3  

V
ɄɈ

ɇ
 к

ɦ3  

Z
ɇ

Ⱥ
ɑ 

Z
ɄɈ

ɇ
 

Z
ɋɊ

 

11 147 2 0 0 0 164 410 0 100 576 574 21,75 1,06 20,69 960,00 959,53 959,77 906,45 52,7 266 266 
12 94 2 0 6 0 145 523 0 100 670 668 20,69 1,36 19,33 959,53 958,67 959,10 906,96 51,5 303 303 
1 39 2 0 6 0 86 598 0 100 686 684 19,33 1,55 17,78 958,67 957,29 957,98 907,03 50,3 303 303 
2 38 2 0 6 0 31 583 0 100 616 614 17,78 1,51 16,27 957,29 955,58 956,43 906,69 49,1 266 266 
3 30 2 0 6 0 30 67 0 100 99 97 16,27 0,17 16,10 955,58 955,37 955,48 900,38 54,5 47 47 
4 170 2 0 6 0 22 76 0 100 100 98 16,10 0,20 15,90 955,37 955,13 955,25 900,40 54,2 47 ɜɯɤ 
5 987 2 10 -30 0 163 -64 0 100 100 99 15,90 -0,17 16,07 955,13 955,33 955,23 900,40 54,2 47 ɜɯɤ 
6 735 2 7 0 0 1005 -907 0 100 100 98 16,07 -2,35 18,42 955,33 957,90 956,62 900,08 55,9 48 ɜɯɤ 
7 490 2 5 0 0 726 -628 0 100 100 98 18,42 -1,63 20,04 957,90 959,16 958,53 900,08 57,9 50 ɜɯɤ 
8 338 2 3 0 0 483 -385 0 100 100 98 20,04 -1,00 21,04 959,16 959,71 959,44 900,08 58,8 51 ɜɯɤ 
9 231 2 2 0 9 333 -144 0 200 200 189 21,04 -0,37 21,42 959,71 959,87 959,79 901,38 57,8 96 ɜɯɤ 

10 176 2 2 0 9 218 -129 0 200 100 89 21,42 -0,33 21,75 959,87 960,00 959,93 900,08 59,3 47 47 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.6 –Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
 

Ɇɟɫɹɰ 

ɗɧɟɪɝɨɫɢɫɬɟɦɚ, 
Ɇȼɬ 

ɋɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ, 
Ɇȼɬ 

ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ, 
Ɇȼɬ 

ɋɭɳɟɫɬɜɭɸɳɢɟ Ɍɗɋ, Ɇȼɬ 

PMA

X 
Pɚɜɚɪ Ɋɧɚɝɪ. Nɪɚɛ. Nɧɚɝɪ. Nɪɟɦ. Nɪɚɛ. Nɧɚɝɪ. 

Nɪ

ɟɦ. 
Nɪɚɛ. 

Nɧɚɝ

ɪ. 
Nɚɜɚɪ

. 
Nɪɟɦ

. 

1 6754 675 203 1701 172 0 305 31 0 4748 0 675 0 

2 6490 649 203 1490 170 0 288 33 0 4712 0 649 0 

3 6032 603 203 1265 196 0 48 7 0 4719 0 603 0 

4 5504 550 203 1214 194 0 55 9 0 4235 0 550 0 

5 5046 505 203 1184 194 0 55 9 0 3807 0 505 0 

6 4781 478 203 1194 194 0 54 9 0 3533 0 478 396 

7 4781 478 203 1207 194 0 57 9 0 3517 0 478 396 

8 5046 505 203 1189 194 0 57 9 0 3800 0 505 0 

9 5503 550 203 1250 188 284 99 15 51 4154 0 550 0 

10 6032 603 203 1272 194 0 56 9 0 4704 0 603 0 

11 6490 649 203 1491 170 0 289 33 0 4710 0 649 0 

12 6754 675 203 1721 173 0 296 30 0 4737 0 675 0 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

Ɍɚɛɥɢɰɚ Ȼ.7– ȼɗɊ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ, ɪɟɠɢɦ ɪɚɛɨɬɵ ɩɨ ɦɨɳɧɨɫɬɹɦ 
Ɇ

ɟɫ
ɹɰ

 

Q
50

%
 

Q
ɢɫ

ɩ 

Q
ɮ 

Q
ɥё

ɞ 

Q
ɲ

ɥ 

Q
ɩɨ

ɥ 

Q
ɜɨ

ɞ 

Q
ɯ.

ɫ 

Q
ȼɏ

Ʉ
 

Q
Ƚɗ

ɋ
 

Q
ɇ

Ȼ 

V
ɧɚ

ɱ 

ΔV
 

V
ɤɨ

ɧ 

Zɧ
ɚɱ

 

Zɤ
ɨɧ

 

Zɫ
ɪ 

Zɇ
Ȼ 

H
 

N
 

N
_ɝ

ɚɪ
 

ɗɝ
ɷɫ

 

11 180 0 2 0 0 178 410 0 100 588 590 21,75 1,06 20,69 960,00 959,53 959,77 906,54 52,63 266 266 192 

12 118 0 2 6 0 110 571 0 100 681 683 20,69 1,48 19,21 959,53 958,58 959,05 907,02 51,43 301 303 217 

1 53 0 2 6 0 45 665 0 100 710 712 19,21 1,72 17,48 958,58 956,97 957,77 907,14 50,03 305 303 220 

2 42 0 2 6 0 34 602 0 100 636 638 17,48 1,56 15,92 956,97 955,15 956,06 906,80 48,66 266 266 192 

3 35 0 2 6 0 27 78 0 100 105 107 15,92 0,20 15,72 955,15 954,90 955,03 900,51 53,92 49 47 35 

4 205 0 2 6 0 197 -70 0 100 127 129 15,72 -0,18 15,90 954,90 955,13 955,01 900,87 53,54 58 47 42 

5 1055 10 2 -30 0 1073 -975 0 100 98 100 15,90 -2,53 18,43 955,13 957,92 956,52 900,39 55,52 47 47 34 

6 820 7 2 0 0 811 -713 0 100 98 100 18,43 -1,85 20,28 957,92 959,31 958,61 900,39 57,61 49 48 35 

7 623 5 2 0 0 616 -518 0 100 98 100 20,28 -1,34 21,62 959,31 959,95 959,63 900,39 58,63 49 50 35 

8 431 3 2 0 0 426 -50 0 100 376 378 21,62 -0,13 21,75 959,95 960,00 959,97 904,64 54,72 177 51 127 

9 335 2 2 0 9 322 0 0 200 322 333 21,75 0,00 21,75 960,0 960,00 960,0 904,07 55,33 153 96 110 

10 239 2 2 0 9 226 0 0 200 226 237 21,75 0,00 21,75 960,0 960,00 960,0 902,65 56,75 110 47 79 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

Ɍɚɛɥɢɰɚ Ȼ.8– ȼɗɊ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ, ɪɚɛɨɬɚ ɩɨ ɪɟɠɢɦɭ ɭɪɨɜɧɹ 
Ɇ

ɟɫ
ɹɰ

 

Q
50

%
 

Q
ɢɫ

ɩ 

Q
ɮ 

Q
ɥё

ɞ 

Q
ɲ

ɥ 

Q
ɩɨ

ɥ 

Q
ɜɨ

ɞ 

Q
ɯ.

ɫ 

Q
ȼɏ

Ʉ
 

Q
Ƚɗ

ɋ
 

Q
ɇ

Ȼ 

V
ɧɚ

ɱ 

ΔV
 

V
ɤɨ

ɧ 

Zɧ
ɚɱ

 

Zɤ
ɨɧ

 

Zɫ
ɪ 

Zɇ
Ȼ 

H
 

N
 

N
_ɝ

ɚɪ
 

ɗɝ
ɷɫ

 

11 180 0 2 0 0 178 410 0 100 588 590 21,75 1,06 20,69 960,00 959,53 959,77 906,54 52,63 266 296 191 

12 118 0 2 6 0 110 525 0 100 635 637 20,69 1,36 19,33 959,53 958,67 959,1 906,80 51,70 282 166 203 

1 53,0 0 2 6 0 45 595 0 100 640 642 19,33 1,54 17,78 958,67 957,29 957,98 906,82 50,56 278 246 200 

2 42 0 2 6 0 34 585 0 100 619 621 17,78 1,52 16,27 957,29 955,58 956,43 906,71 49,12 261 246 188 

3 35 0 2 6 0 27 65 0 100 92 94 16,27 0,17 16,10 955,58 955,37 955,48 900,3 54,58 43 166 31 

4 205 0 2 6 0 197 77 0 100 274 276 16,10 0,20 15,90 955,37 955,13 955,25 903,25 51,40 121 296 87 

5 1055 10 2 -30 0 1073 -975 0 100 98 100 15,90 -2,53 18,43 955,13 957,91 956,52 900,39 55,52 47 296 34 

6 820 7 2 0 0 811 -713 0 100 98 100 18,43 -1,85 20,28 957,91 959,31 958,61 900,39 57,61 49 296 35 

7 623 5 2 0 0 616 -518 0 100 98 100 20,28 -1,34 21,62 959,31 959,95 959,63 900,39 58,63 49 296 35 

8 431 3 2 0 0 426 -51 0 100 375 377 21,62 -0,13 21,75 959,95 960,00 959,97 904,63 54,74 177 296 127 

9 335 2 2 0 9 322 0 0 200 322 333 21,75 0,00 21,75 960,0 960,00 960,0 904,07 55,33 153 296 110 

10 239 2 2 0 9 226 0 0 200 226 237 21,75 0,00 21,75 960,0 960,00 960,0 902,65 56,75 110 296 79 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ Ƚɗɋ 

 
 

Ɋɢɫɭɧɨɤ ȼ.1 – ɍɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɭɪɛɢɧɵ ɉɅ-60-ȼ-500 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 

 
Ɋɢɫɭɧɨɤ ȼ.2 – ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɦɨɞɟɥɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ 50 

 
Ɍɚɛɥɢɰɚ ȼ.1 – Ɋɚɫɱɟɬ ɛɟɬɨɧɧɨɣ ɋɄ 

ȼɟɥɢɱɢɧɚ 
ɋɟɱɟɧɢɹ 

ɜɯ 1 2 3 4 5 6 7 8 9 10 ɜɵɯ 
ai, ɦ 4,42 3,97 3,52 3,06 2,61 2,16 1,71 1,26 0,81 0,35 -0,10 -0,55 
ri, ɦ 8,70 8,24 7,79 7,34 6,89 6,44 5,98 5,53 5,08 4,63 4,18 3,73 
bi, ɦ 4,35 4,08 3,82 3,55 3,29 3,02 2,76 2,49 2,22 1,96 1,69 1,43 
rk, ɦ 4,97 4,90 4,83 4,76 4,69 4,62 4,54 4,47 4,40 4,33 4,26 4,19 
rk/ra 1,16 1,15 1,13 1,11 1,10 1,08 1,06 1,05 1,03 1,01 1,00 0,98 

ln(rk/ra) 0,15 0,14 0,12 0,11 0,09 0,08 0,06 0,05 0,03 0,01 0,00 -0,02 
ri/ra 2,03 1,93 1,82 1,72 1,61 1,51 1,40 1,29 1,19 1,08 0,98 0,87 

ln(ri/ra) 0,71 0,66 0,60 0,54 0,48 0,41 0,34 0,26 0,17 0,08 -0,02 -0,14 
bln(ri/ra) 3,09 2,68 2,29 1,92 1,57 1,24 0,93 0,64 0,38 0,16 -0,04 -0,20 

rkctgy 18,55 18,29 18,02 17,76 17,49 17,23 16,96 16,69 16,43 16,16 15,90 15,63 
rkctgy 
ln(rk/ra) 

2,80 2,50 2,20 1,90 1,61 1,32 1,04 0,76 0,48 0,21 -0,06 -0,32 

mi 2,60 2,33 2,07 1,80 1,54 1,27 1,01 0,74 0,47 0,21 -0,06 -0,32 
Ji 3,13 2,76 2,40 2,06 1,74 1,43 1,14 0,87 0,62 0,40 0,20 0,04 
fi 225,00 198,50 172,94 148,39 124,94 102,69 81,76 62,29 44,45 28,43 14,50 2,97 
Qi 116,1 102,4 89,2 76,5 64,4 53,0 42,2 32,1 22,9 14,7 7,5 1,5 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 

 
Ɋɢɫɭɧɨɤ ȼ.3 – ɑɟɪɬɟɠ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɇɢɠɧɟ-Ʉɭɪɹɬɫɤɨɣ Ƚɗɋ
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 
 

Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 

Ɍɚɛɥɢɰɚ Ƚ.1 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 

ɟɞɢɧɢɰɵ 
ɂɦɟɧɨɜɚɧɧɵ

ɟ ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ.ʝ 

Ͳ,ͳͷ ∙  ʜ 0,52 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 

Ͳ,͵ - 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ 
Ͳ,ͷ ∙  ʜ 1,72 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, 
ȼ ͳ,ͷ ∙ ʝʡʠ ͸ܫ ʜ 5,17 Ⱥܫ ∙  ʜ 20,67 Ⱥܫ

ɁɁȽ 
ܷ଴ 

 ଶ ܷ଴𝐺 - 15 ȼ ܷ଴ଷݐ ଵ ܷ଴ଵ𝐺 - 5 ȼݐ
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 
1,2 - 

Ɂɉɇ ܷ > 

2ɫɬɭɩɟɧ
ɶ ܷ𝐶ʟଶ ͳ,Ͷ ∙ ܷʜ 140 ȼ 

1 
ɫɬɭɩɟɧɶ ܷ𝐶ʟଵ ͳ,ʹ ∙ ܷʜ 120 ȼ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ʜ 0,24 Ⱥܫ

ɉɈ ܫଶʞʢʠʙ Ͳ,ͳͷ ∙  ʜ 0,52 Ⱥܫ

ɈɌɋ I ܫଶʠ.ʖ. Ͳ,ʹͷ ∙  ʜ 0,86 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. 

ɢ ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ ܫʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 3,69 Ⱥܫ
ɉɈ ܫଵʞʢʠʙ ͳ,ͳ ∙  ʜ 3,79 Ⱥܫ

ɈɌɋ ܫଵʝʡʠ ͳ,ͷ͵ͳ ∙  ʜʝʛ 5,27 Ⱥܫ

ȾɁ ܼ < 

1 
ɫɬɭɩɟɧɶ 

ܼଵ 0,084 ͳ,Ͷͳ ʝˏ ܼ˔ˏଵ Ͳ,ͳͷ ∙ ܼ𝐼 0,21 Ɉɦ 
2 

ɫɬɭɩɟɧɶ 
ܼଶ 0,35 5,79 Ɉɦ ܼ˔ˏଶ Ͳ,ͳͷ ∙ ܼଶ 0,87 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  
ɋɈ ܫ௉ ʠʗʒʜ. ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ 3,46 Ⱥܫ
ɉɈ ܫ௉ ʞʢʠʙ. ͳ,ͳ ∙  ʜʝʛ.ʟ 3,55 Ⱥܫ

Ɉɬɫɟɱɤɚ ܫ௉ ʝʡʠ. ʹ,ʹͶͷ ∙  ʜʝʛ.ʟ 7,25 Ⱥܫ
 
 



 

135 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ƚ 
 
Ɍɚɛɥɢɰɚ Ƚ.2 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ 

Ⱦ
ɟɣ

ɫɬ
ɜɢ

ɟ 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ/
Ƚ 

Ƚɚ
ɲ

ɟɧ
ɢɟ

 ɩ
ɨɥ

ɟɣ
 

Ɉ
ɫɬ

ɚɧ
ɨɜ

 ɬ
ɭɪ

ɛɢ
ɧɵ

 ɢ
 

ɫɛ
ɪɨ

ɫ 
Ⱥ

ɊɁ
 

ɉ
ɭɫ

ɤ 
ɉ

ɀ
Ɍ 

ȽȽ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ
-2

20
 ɢ

 ȼ
-

Ɍɋ
ɇ

 

ɉ
ɪɟ

ɞɭ
ɩɪ

ɟɞ
ɢɬ

ɟɥ
ɶɧ

ɵɣ
 

ɫɢ
ɝɧ

ɚɥ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ɒ
ɋȼ

 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ + + + +   

 

ɁɁȽ 
ܷ଴ 

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

Ɂɉɇ ܷ > 

1 ɫɬɭɩɟɧɶݐଵ + +     
 

2 ɫɬɭɩɟɧɶݐଶ + +     
 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ      +  

ɂɈ + +      

ɈɌɋ I 
      + + ଷݐ   +     ଶݐ +       ଵݐ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ      +  
ɂɈ + +      

ɈɌɋ 
      + + ଷݐ   +     ଶݐ +       ଵݐ

ȾɁ ܼ < 

1 ɫɬɭɩɟɧɶ 
     + + + ଶݐ   +     ଵݐ

2 ɫɬɭɩɟɧɶ 
      + + ଷݐ   +     ଶݐ +       ଵݐ

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

 ɪܫ
ɋɈ      +  
ɂɈ + +      

Ɉɬɫɟɱɤɚ + +      
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ɉɊɂɅɈɀȿɇɂȿ Ⱦ 
 

Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 

 
Ɋɢɫɭɧɨɤ Ⱦ.1 – ɋɯɟɦɚ ɬɪɟɭɝɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ 

 

 
Ɋɢɫɭɧɨɤ Ⱦ.2 – ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ 
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Ɋɢɫɭɧɨɤ Ⱦ.3 – ɗɩɸɪɵ ɧɚɩɪɹɠɟɧɢɣ ɜ ɫɟɱɟɧɢɢ ɧɚ ɨɬɦɟɬɤɟ 897,00 ɦ 
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ɉɊɂɅɈɀȿɇɂȿ ȿ 
 

Ɉɰɟɧɤɚ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ 
 

 
Ɋɢɫɭɧɨɤ ȿ.1 – ɂɡɦɟɧɟɧɢɟ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɫ ɭɤɚɡɚɧɢɟɦ ɭɤɪɭɩɧɟɧɧɵɯ ɷɬɚɩɨɜ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

ɇɚɱɚɥɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ

Ɇɨɧɬɚɠ ȽȺ1, Ɍ1 ɢ ɈɊɍ;
ɇɚɱɚɥɨ ɩɪɨ-ɜɚ ɗɗ

Ɇɨɧɬɚɠ ȽȺ2, ȽȺ3 ɢ Ɍ2, 
Ɍ3 

Ɇɨɧɬɚɠ ȽȺ4 ɢ Ɍ4 

-30000,0

-20000,0
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Ȼɚ
ɥɚ

ɧɫ
 ɧ

ɚɥ
ɢɱ

ɧɨ
ɫɬ

ɢ 
ɧɚ

 ɤ
ɨɧ

ɟɰ
 ɩ

ɟɪ
ɢɨ

ɞɚ
, ɦ

ɥɧ
. ɪ

ɭɛ
.

Ɍ, ɝɨɞ

Ɍɨɱɤɚ ɨɤɭɩɚɟɦɨɫɬɢ                    ɉɪɢɛɵɥɶ
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Ɋɢɫɭɧɨɤ ȿ.2 – Ʉɚɥɟɧɞɚɪɧɵɣ ɝɪɚɮɢɤ 
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