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ɉɪɨɞɨɥɠɟɧɢɟ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ ȻɊ ɩɨ ɬɟɦɟ «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɉɚɜɥɨ-
Ɍɚɬɚɪɟɧɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ ɉɚɲɚ. ɋɨɜɪɟɦɟɧɧɵɟ ɋɈɉɌ ɢ ɦɟɬɨɞɵ ɤɨɧɬɪɨɥɹ 
ɢɡɨɥɹɰɢɢ ɋɈɉɌ». 

 
Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ 
ɪɚɡɞɟɥɚɦ: 

 
Ʉɨɧɫɭɥɶɬɚɧɬ ɪɭɤɨɜɨɞɢɬɟɥɹ ȻɊ  __________  Ⱥ.Ⱥ.Ⱥɱɢɬɚɟɜ 

ɩɨɞɩɢɫɶ, ɞɚɬɚ   
 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ  __________  ȿ.ɘ.Ɂɚɬɟɟɜɚ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ   
 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ     __________  Ⱥ.ȼ.Ɇɚɫɥɟɧɧɢɤɨɜɚ 

ɩɨɞɩɢɫɶ, ɞɚɬɚ   
 
ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ    __________  Ⱥ.Ⱥ.Ⱥɱɢɬɚɟɜ 

ɩɨɞɩɢɫɶ, ɞɚɬɚ   
 
Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ  __________  Ⱥ.ȼ.ɒɢɪɨɤɨɜ 

ɩɨɞɩɢɫɶ, ɞɚɬɚ   
 
Ʉɨɦɩɨɧɨɜɤɚ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ __________  Ɉ.ȼ.Ɂɚɯɚɪɨɜɚ 

ɩɨɞɩɢɫɶ, ɞɚɬɚ   
 

ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɬɪɭɞɚ __________  ȼ.ɂ.Ɍɚɬɚɪɧɢɤɨɜ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ   

 
Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ   __________  ȼ.Ⱥ.Ʉɚɞɵɱɟɝɨɜ 

ɩɨɞɩɢɫɶ, ɞɚɬɚ   
 
Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ __________  ȼ.ȼ.Ʌɚɩɚɫɨɜɚ 

ɩɨɞɩɢɫɶ, ɞɚɬɚ   
 
ɇɨɪɦɨɤɨɧɬɪɨɥɥɟɪ    __________  Ⱥ.Ⱥ.ɑɚɛɚɧɨɜɚ 

ɩɨɞɩɢɫɶ, ɞɚɬɚ   
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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,ͺͷ; 
3. ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ 𝛥ℎ =  Ͳ,ʹ 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 I II III IV V VI VII VIII IX X XI XII 

Ɏɢɥɶɬɪɚɰɢɹ 1 1 1 1 1 1 1 1 1 1 1 1 
ɂɫɩɚɪɟɧɢɟ 0 0 0 1 1 1 1 0 0 0 0 0 

Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɟ 1 1 1 -1 -1 -2 0 0 0 0 0 1 
Ɋɵɛɨɩɪɨɩɭɫɤ 0 0 0 0 0 1 1 0 0 0 0 0 

ȼɏɄ 40 40 40 40 40 40 40 40 40 40 40 40 
ɋɚɧ.ɩɨɩɭɫɤ 20 20 20 20 20 20 20 20 20 20 20 20 

 
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 (VIII, IX,X, XI, XII ɢ 
I, II, III, ɦɟɫɹɰɵ) ɢ ɩɨɥɨɜɨɞɶɹ (IV, V, VI, VII 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 (ɬɚɛɥɢɰɚȻ.1.) 

 
2.2.1 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ=50%) 

 
Ⱦɥɹ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ Ɋ=50% ɩɪɢɧɢɦɚɟɦ 1947 ɝɨɞ ɢ ɜɵɱɢɫɥɹɟɦ  

ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ: 
 ʙ˒ = ܳ˒.˄˃ˊܳ˒ଵଽହଽ = ͳʹͷͳ͵Ͳ = Ͳ,ͻ͸;                                                                                 ሺʹ.ʹሻ 
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ʙˏ = ܳˏ.˄˃ˊܳˏଵଽହଽ = Ͷʹ͵ͺ = ͳ,ͳͳ.                                                                                    ሺʹ.͵ሻ 

 
Ⱦɥɹ 1947 ɝɨɞɚ ɭɬɨɱɧɹɟɦ ɝɨɞɨɜɨɣ ɫɬɨɤ ɭɦɧɨɠɢɜ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɪɚɫɯɨɞɵ 

ɧɚ ɜɵɱɢɫɥɟɧɧɵɟ ɪɚɧɟɟ ɤɨɷɮɮɢɰɢɟɧɬɵ, ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2. 
 

Ɍɚɛɥɢɰɚ 2.2 – Ɋɚɫɯɨɞɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ 1947 ɝɨɞɚ (Ɋ=50%) ɫ ɩɪɢɜɟɞɟɧɢɟɦ 
Ɇɟɫɹɰɵ I II III IV V VI VII VIII IX X XI XII ܳ˔˓.ˆ. ܳ˄˃ˊଵଽସ଻ , ˏଷ/ܿ 18 20 23 88 201 146 84 69 54 49 43 31 69 ܳ˒˓ଵଽସ଻ , ˏଷ/ܿ 20 22 26 84 193 140 81 77 60 54 48 34 70 

 

ɋɪɟɞɧɟɝɨɞɨɜɵɟ ɪɚɫɯɨɞɵ ɧɟ ɫɨɲɥɢɫɶ, ɪɚɫɯɨɞ ɨɤɚɡɚɥɫɹ ɛɨɥɶɲɟ, ɡɧɚɱɢɬ 
ɩɪɢɧɢɦɚɟɦ ʙ˒ = ͳ,Ͳͷʹ ɢ ʙˏ = Ͳ,ͺͺ. ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɟ ɪɚɫɯɨɞɵ ɛɚɡɨɜɨɝɨ 1947 
ɝɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3. 
 
Ɍɚɛɥɢɰɚ 2.3 – Ɋɚɫɯɨɞɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ 1947 ɝɨɞɚ (Ɋ=50%) ɫ ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ 

Ɇɟɫɹɰɵ I II III IV V VI VII VIII IX X XI XII ܳ˔˓.ˆ. ܳ˄˃ˊଵଽସ଻, ˏଷ/ܿ 20 22 26 84 193 140 81 77 60 54 48 34 70 ܳˍˑ˓ଵଽସ଻, ˏଷ/ܿ 19 21 25 84 193 140 81 74 58 52 46 33 69 
 
2.2.2 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ=90%) 
 
ɉɪɢɧɢɦɚɟɦ 1956 ɝɨɞ ɛɚɡɨɜɵɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ P=90% ɢ ɫɱɢɬɚɟɦ 

ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɞɥɹ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɹ: 
 ʙˏ = ܳˏ.˄˃ˊܳˏଵଽହ଺ = ʹͺʹͺ = ͳ;                                                                                         ሺʹ.Ͷሻ 

 ʙ˒ = ܳ˒.˄˃ˊܳ˒ଵଽହ଺ = ͺ͸ͺ͹ = Ͳ,ͻͻ.                                                                                     ሺʹ.ͷሻ 

 
ȼ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɟ ɝɨɞ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 90% ɫɨɜɩɚɞɚɟɬ ɫ ɛɚɡɨɜɵɦ 

ɝɨɞɨɦ, ɢɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɩɪɢɧɢɦɚɟɦ ɞɚɧɧɵɣ ɝɨɞ 1956 ɡɚ ɦɚɥɨɜɨɞɧɵɣ ɩɨ ɟɝɨ 
ɩɟɪɜɨɧɚɱɚɥɶɧɨɦɭ ɝɢɞɪɨɝɪɚɮɭ, ɛɟɡ ɤɚɤɢɯ - ɥɢɛɨ ɢɡɦɟɧɟɧɢɣ, ɪɟɡɭɥɶɬɚɬɵ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.4. 
 
Ɍɚɛɥɢɰɚ 2.4 – Ɋɚɫɯɨɞɵ ɦɚɥɨɜɨɞɧɨɝɨ 1956 ɝɨɞɚ (Ɋ=90%) ɫ ɩɪɢɜɟɞɟɧɢɟɦ 

Ɋ=90% I II III IV V VI VII VIII IX X XI XII ܳ˔˓.ˆ. ܳ˄˃ˊଵଽହ଺, ˏଷ/˔ 16 17 18 77 104 88 78 44 39 36 34 17 47 
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ɋɤɨɪɪɟɤɬɢɪɭɟɦ ɪɚɫɯɨɞɵ ɞɥɹ ɫɪɟɞɧɟɜɨɞɧɨɝɨ 1947 ɝɨɞɚ ɩɪɢ ɩɨɦɨɳɢ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ ʙ˒ = ͳ,Ͳͷʹ ɢ ʙˏ = Ͳ,ͻ͵͵, ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.5. 

 
Ɍɚɛɥɢɰɚ 2.5 – Ɋɚɫɯɨɞɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ 1947 ɝɨɞɚ (Ɋ=50%) ɫ ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ 

Ɋ=90% I II III IV V VI VII VIII IX X XI XII ܳ˔˓.ˆ. ܳ˄˃ˊଵଽସ଻, ˏଷ/˔ 20 22 26 84 193 140 81 77 60 54 48 34 70 ܳˍˑ˓ଵଽସ଻, ˏଷ/˔ 19 21 25 84 193 140 81 74 58 52 46 33 69 

 
ɋɪɟɞɧɟɝɨɞɨɜɵɟ ɪɚɫɯɨɞɵ ɫɨɲɥɢɫɶ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɤɨɪɪɟɤɬɢɪɨɜɤɚ 

ɩɪɨɢɡɜɟɞɟɧɚ ɜɟɪɧɨ. 
Ɋɟɡɭɥɶɬɚɬɵ ɤɨɪɪɟɤɬɢɪɨɜɨɤ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.6.  
 

Ɍɚɛɥɢɰɚ 2.6 – ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɟ ɪɚɫɯɨɞɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
Ɇɟɫɹɰ I II III IV V VI VII VIII IX X XI XII ܳ˔˓.ˆ. ܳˍˑ˓ଵଽସ଻, ˏଷ/ܿ 19 21 25 84 193 140 81 74 58 52 46 33 69 ܳˍˑ˓ଵଽହ଺, ˏଷ/˔ 16 17 18 77 104 88 78 44 39 36 34 17 47 

 
ɇɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ 2.6 ɜɵɩɨɥɧɹɟɦ ɩɨɫɬɪɨɟɧɢɟ ɝɢɞɪɨɝɪɚɮɚ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɧɚ ɪɢɫɭɧɤɟ 2.1. 
 

 
Ɋɢɫɭɧɨɤ 2.1 – Ƚɢɞɪɨɝɪɚɮ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

 
2.3 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɗɋ 

 
Ɍɚɤ ɤɚɤ ɦɟɫɬɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ «ɉɚɜɥɨ-Ɍɚɬɚɪɟɧɫɤɨɣ» Ƚɗɋ 

ɧɚɯɨɞɢɬɫɹ ɜ ɫɟɜɟɪɧɨɣ ɱɚɫɬɢ Ʌɟɧɢɧɝɪɚɞɫɤɨɣ ɨɛɥɚɫɬɢ, ɹɜɥɹɸɳɟɣɫɹ ɢɡɨɥɢɪɨɜɚɧɧɨɣ 
ɨɬ ȿɞɢɧɨɣ ɗɧɟɪɝɨɫɢɫɬɟɦɵ Ɋɨɫɫɢɢ, ɬɨ ɩɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ 
ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɨ ɚɥɝɨɪɢɬɦɭ ɞɥɹ ɢɡɨɥɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ. 
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Ⱦɥɹ ɡɚɞɚɧɧɨɝɨ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɢ ɱɢɫɥɚ ɱɚɫɨɜ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɟɟ ɝɨɞɨɜɨɝɨ ɦɚɤɫɢɦɭɦɚ ɧɚɝɪɭɡɤɢ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ 
ɨɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɥɨɬɧɨɫɬɢ ɫɭɬɨɱɧɨɝɨ ɥɟɬɧɟɝɨ  ɥɫɭɬ ɢ  ɡɫɭɬ ɡɢɦɧɟɝɨ 
ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ, ɚ ɬɚɤɠɟ ɤɨɷɮɮɢɰɢɟɧɬ ɥɟɬɧɟɝɨ ɫɧɢɠɟɧɢɹ ɧɚɝɪɭɡɤɢ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɢɦɧɟɝɨ ɫɬɚɬɢɱɟɫɤɨɝɨ ɦɚɤɫɢɦɭɦɚ ɥ. Ⱦɚɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɛɵɥɢ 
ɜɡɹɬɵ ɢɡ ɫɟɪɟɞɢɧɵ ɝɪɚɮɢɤɨɜ ɞɥɹ ɫɟɜɟɪɧɨɝɨ ɪɚɣɨɧɚ, ɬɨ ɟɫɬɶ ɩɨ ɜɪɟɦɟɧɢ ɪɚɜɧɨɦ 
6500 ɱ, ɢ ɪɚɜɧɵ: 

˕˖˔ˎߚ  = Ͳ,ͺͷ                                                                                                                
˕˖˔ˊߚ  = Ͳ,ͺ͵                                                                                                                
ʚߙ  = Ͳ,ͷ͹                                                                                                                     
 

ɇɚɝɪɭɡɤɢ ɜ ɥɸɛɨɣ ɱɚɫ ɫɭɬɨɤ ɡɢɦɵ ɢ ɥɟɬɚ ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 
 

          ;max ɡ
t

ɡ
ɫɭɬ

ɡ
tc

ɡ
t bɊɊ                                                                                             ሺʹ.͸ሻ

  

          ;max ɥ
t

ɥ
ɫɭɬ

ɥ
tɥc

ɥ
t bɊɊ                                                                                            ሺʹ.͹ሻ

  

ɝɞɟ ɥ
t

ɥ
t

ɡ
t

ɡ
t bb ,;,   - ɤɨɷɮɮɢɰɢɟɧɬɵ ɧɚɝɪɭɡɤɢ ɬɢɩɨɜɵɯ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ, 

ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɩɪɢɥɨɠɟɧɢɢ ɢ ɡɚɜɢɫɹɳɢɟ ɨɬ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ (ɪɚɣɨɧ ɋɟɜɟɪ). ܲ௠௔௫ = ʹͲͲ ʛʑ˕. 

ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
2.7. 

 
Ɍɚɛɥɢɰɚ 2.7 – Ɂɧɚɱɟɧɢɹ ɦɨɳɧɨɫɬɟɣ ɞɥɹ ɤɚɠɞɨɝɨ ɱɚɫɚ 

t, ɱ ௧ܲˊ, Ɇȼɬ ௧ܲˎ, Ɇȼɬ 
0 133 84 
1 124 81 
2 122 78 
3 116 76 
4 122 75 
5 124 75 
6 132 78 
7 147 88 
8 171 99 
9 193 112 

10 190 114 
11 184 110 
12 176 105 
13 180 107 
14 188 110 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.7 
t, ɱ ௧ܲˊ, Ɇȼɬ ௧ܲˎ, Ɇȼɬ 
15 183 114 
16 181 103 
17 196 107 
18 200 105 
19 195 103 
20 188 100 
21 190 105 
22 173 102 
23 154 96 

 
ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.2. 

 

Ɋɢɫɭɧɨɤ 2.2 – ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ 

 
2.4 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ 

ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
Ƚɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ (ɝɪɚɮɢɤ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ) ɢ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɣ (ɝɪɚɮɢɤ ɫɪɟɞɧɢɯ ɦɨɳɧɨɫɬɟɣ).  
ɋɬɪɨɹɬɫɹ ɷɬɢ ɝɪɚɮɢɤɢ ɩɨ ɡɚɤɨɧɭ ɤɨɫɢɧɭɫɚ. Ⱦɥɹ ɧɟɪɚɡɜɢɜɚɸɳɢɣɫɹ 

ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɫɨ ɫɬɚɬɢɱɟɫɤɢɦ ɦɚɤɫɢɦɭɦɨɦ ɧɚɝɪɭɡɤɢ ɮɨɪɦɭɥɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɜɢɞɟ: ௧ܲ௠௔௫ = ܽ + ܾ ∙            ሺʹ.ͺሻ                                                                                           ;ߙݏ݋ܿ

 
ɝɞɟ t – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ ɜ ɝɨɞɭ (1 – ɹɧɜɚɪɶ, 2 – ɮɟɜɪɚɥɶ ɢ ɬ.ɞ.); 

       a, b – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɮɨɪɦɭɥɵ: 
ߙ  = |͵Ͳ°ݐ − ͳͷ°| ∙ ͵,ͳͶ/ͳͺͲ°;                                                                           ሺʹ.ͻሻ           
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 ܽ = ܲ́ ˋˏ˃௠௔௫ + ܲˎ ˈ˕ˑ௠௔௫ʹ ;                                                                                                 ሺʹ.ͳͲሻ 

 ܾ = ܲ́ ˋˏ˃௠௔௫ − ܲˎ ˈ˕ˑ௠௔௫ʹ                                                                                                   ሺʹ.ͳͳሻ 

 
Ɂɧɚɱɟɧɢɹ ɫɪɟɞɧɟɣ ɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɞɥɹ ɥɟɬɚ ɢ ɞɥɹ ɡɢɦɵ ɛɵɥɢ 

ɜɡɹɬɵ ɢɡ ɡɧɚɱɟɧɢɣ ɦɨɳɧɨɫɬɟɣ ɞɥɹ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ. ܲ́ ˋˏ˃௠௔௫ =ʹͲͲ ʛʑ˕, ܲˎ ˈ˕ˑ௠௔௫ = ͳͳͶ ʛʑ˕, ܲ́ ˋˏ˃˔˓ = ͳ͸ͷ Ɇȼɬ, ܲˎ ˈ˕ˑ˔˓ = ͻ͹ ʛ˅˕. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ a ɢ b: 

 ܽ௠௔௫ = ௉́ ˋˏ˃𝑚𝑎𝑥+௉ˎ ˈ˕ˑ𝑚𝑎𝑥ଶ = ଶ଴଴+ଵଵସଶ = ͳͷ͹ ʛʑ˕                                                      ሺʹ.ͳʹሻ 

 ܾ௠௔௫ = ௉́ ˋˏ˃𝑚𝑎𝑥−௉ˎ ˈ˕ˑ𝑚𝑎𝑥ଶ = ଶ଴଴−ଵଵସଶ = Ͷ͵ ʛʑ˕                                                         ሺʹ.ͳ͵ሻ 

 ܽ˔˓ = ௉́ ˋˏ˃˔˓ +௉ˎ ˈ˕ˑ˔˓ଶ = ଵ଺ହ+ଽ଻ଶ = ͳ͵ͳ ʛʑ˕                                                              ሺʹ.ͳͶሻ 

 ܾ˔˓ = ௉́ ˋˏ˃˔˓ −௉ˎ ˈ˕ˑ˔˓ଶ = ଵ଺ହ−ଽ଻ଶ = ͵Ͷ ʛʑ˕                                                                 ሺʹ.ͳͷሻ 

 

Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɢɯ ɦɨɳɧɨɫɬɟɣ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ 
ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 2.8 

 
Ɍɚɛɥɢɰɚ 2.8 – Ƚɨɞɨɜɵɟ ɦɚɤɫɢɦɚɥɶɧɵɟ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɧɚɝɪɭɡɤɢ  

t α cosα 
Pt.max, 

Ɇȼɬ 
Pt.ɫɪɟɞɧ, 

Ɇȼɬ a max b max ɚ ɫɪɟɞɧ b ɫɪɟɞɧ 
1 0,2617 0,9660 199 164 

157 
 
 
 
 
 

 

43 
 
 
 
 
 
 

131 
 
 
 
 
 
 

34 
 
 
 
 
 
 

2 0,7850 0,7074 187 155 
3 1,3083 0,2595 168 140 
4 1,8317 -0,2579 146 122 
5 2,3550 -0,7063 127 107 
6 2,8783 -0,9655 115 98 
7 3,4017 -0,9664 115 98 
8 3,9250 -0,7085 127 107 
9 4,4483 -0,2610 146 122 
10 4,9717 0,2564 168 140 
11 5,4950 0,7051 187 155 
12 6,0183 0,9651 199 164 
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ɇɚ ɨɫɧɨɜɟ ɪɚɫɱёɬɨɜ ɜɵɩɨɥɧɹɟɦ ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɧɚ ɪɢɫɭɧɤɚɯ 2.3 ɢ 2.4. 
 

 
Ɋɢɫɭɧɨɤ 2.3 – Ƚɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ  

 

 
Ɋɢɫɭɧɨɤ 2.4 – Ƚɪɚɮɢɤ ɫɪɟɞɧɢɯ ɧɚɝɪɭɡɨɤ  
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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 (1956ɝ.) ɜɵɱɢɫɥɹɟɦ ɡɧɚɱɟɧɢɟ 

ɦɨɳɧɨɫɬɢ ɧɚ ɩɨɥɟɡɧɨɦ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɝɨɞɚ ɩɨ ɮɨɪɦɭɥɟ: 
 ʐܰ˞˕.ʒЭʠ = ݇𝑁 ∙ ܳ˒˓ଽ଴% ∙  ʒЭʠ˒ˑˇ˅,                                                                          ሺʹ.ͳ͸ሻܪ
 
ɝ
ɞ
ɟ
 ݇ܰ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, ݇ܰ = ͺ,ͺ; 

 ܳ˒˓ଽ଴% – ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ; 
 .ʒЭʠ˒ˑˇ˅– ɩɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ Ƚɗɋܪ 
˅ˇʒЭʠ˒ˑܪ  = ܼʑʐ − ܼʜʐ(ܳʜʐሺݐሻ൯ − ∆ℎ,                                                                    ሺʹ.ͳ͹ሻ 
 
ɝɞɟ ܼʑʐ– ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ  ʜʞʢ, ɦ; ܼʜʐ(ܳʜʐሺݐሻ൯ – 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.ͳͺሻܪ

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

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.4. 
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 =  ͸͸Ͳ ʛʑ˕.                                                        ሺʹ.ͳͻሻ 

 
ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 2.9 ɫɬɪɨɢɦ ɛɚɥɚɧɫ ɷɧɟɪɝɢɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ 

ɩ
ɥ
ɚ
ɤ
ɚ
ɬ
ɟ
ȼ
ɨ
ɞ
ɧ
ɨ
-

ɇɚ ɝɪɚɮɢɤɟ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ ɩɪɨɜɨɞɢɦ ɥɢɧɢɸ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɬɚɤ, ɱɬɨɛɵ ɩɥɨɳɚɞɶ, ɡɚɤɥɸɱёɧɧɚɹ ɦɟɠɞɭ ɥɢɧɢɟɣ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ˅ܰ˘ˍ ɛɵɥɚ ɪɚɜɧɚ ˋܰˊˎ = ͺ ʛʑ˕. 

Ɂɚ ɦɟɫɹɰ ɫɪɚɛɨɬɤɢ ɩɪɢɧɢɦɚɟɦ ɩɟɪɜɵɣ ɦɟɫɹɰ ɩɨɫɥɟ ɩɨɥɨɜɨɞɶɹ, ɜ ɧɚɲɟɦ 
ɫɥɭɱɚɟ ɷɬɨ ɨɤɬɹɛɪɶ. ɂɡ ɝɪɚɮɢɤɚ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ ɜɢɞɧɨ, ɱɬɨ ɩɨɞ ɪɟɝɭɥɢɪɨɜɚɧɢɟ 
ɩɨɩɚɥɢ 6 ɦɟɫɹɰɟɜ, ɚ ɜ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ Ƚɗɋ ɪɚɛɨɬɚɟɬ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ.  
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Ɍɚɛɥɢɰɚ 2.9 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ 

Ɇɟɫɹɰ ̝ܲ ˓, ʛʑ˕ ˄ܰ˞˕, 
Ɇȼɬ 

˅ܰ˘ˍ, 
Ɇȼɬ 

˔ܰ˖˜.ʒЭʠ, 
Ɇȼɬ 

1 164 2 6 24 
2 155 2 6 22 
3 140 3 6 20 
4 122 11 6 18 
5 107 14 6 18 
6 98 12 6 16 
7 98 11 6 16 
8 107 7 6 18 
9 122 6 6 18 

10 140 5 6 20 
11 155 5 6 22 
12 164 2 6 24 

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

ɭɫɥɨɜɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
 
ɉɪɨɢɡɜɨɞɢɦ ɧɟɫɤɨɥɶɤɨ ɢɬɟɪɚɰɢɣ ȼɗɊ, ɩɟɪɟɦɟɳɚɹ ɥɢɧɢɸ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ 

ɦɨɳɧɨɫɬɢ ɧɚ ɛɚɥɚɧɫɟ ɷɧɟɪɝɢɢ ɞɨ ɩɨɥɧɨɝɨ ɫɨɜɩɚɞɟɧɢɹ ɨɬɦɟɬɨɤ ɜ ɧɚɱɚɥɟ ɢ ɤɨɧɰɟ 
ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 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 = ͵ͷ,ͷͶ ˏ; 
– ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ – ܸ˒ ˑˎˈˊː = Ͳ,ͷ ˍˏଷ. 
ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ȼɗɊ ɧɟɨɛɯɨɞɢɦɨ ɭɛɟɞɢɬɶɫɹ ɜ ɩɪɚɜɢɥɶɧɨɫɬɢ ɜɵɛɨɪɚ 

ɯɚɪɚɤɬɟɪɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɟɱɧɨɝɨ ɫɬɨɤɚ ɜ ɫɬɜɨɪɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. Ⱦɥɹ ɷɬɨɝɨ 
ɨɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ, ɪɚɜɧɵɣ: 

ߚ  = ܸ˒ ˑˎˈˊːܹ̅ = Ͳ,ͷ ∙ ͳͲଽʹ,ʹͳ ∙ ͳͲଽ = Ͳ,ʹ͵,                                                                     ሺʹ.ʹͲሻ 

 
ɝɞɟ ܹ̅ – ɫɪɟɞɧɢɣ ɡɚ ɦɧɨɝɨɥɟɬɧɢɣ ɩɟɪɢɨɞ ɨɛɴɟɦ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ Ƚɗɋ, ɪɚɜɧɵɣ: 

 ܹ = Σܳˆˑˇ˔˓ · ͳͲ−ଽݐ = ͹Ͳ · ͵͸ͷ · ʹͶ · ͵͸ͲͲͳͲ−ଽ = ʹ,ʹͳ ˍˏଷ .                                    ሺʹ.ʹͳሻ 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɥɭɱɟɧɧɵɣ ɪɟɡɭɥɶɬɚɬ ߚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɧɨɝɨɥɟɬɧɟɦɭ 

ɯɚɪɚɤɬɟɪɭ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 
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2.7 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ 
 
Ɋɚɫɱɟɬɧɵɟ ɫɭɬɨɱɧɵɟ ɢ ɝɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɨɥɠɧɵ ɜ 

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

ȼ ɤɚɱɟɫɬɜɟ ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɬɚɧɰɢɢ ɛɵɥɚ ɩɪɢɧɹɬɚ ȼɨɥɯɨɜɫɤɚɹ Ƚɗɋ ɫ 
ɝɨɞɨɜɨɣ ɜɵɪɚɛɨɬɤɨɣ Эˆˑˇ˔˖˜.ʒЭʠ = ͵Ͷ͹ ˏˎː. ʙʑ˕ ∙ ˚ ɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ =̞
.
 
Ɂ
ɧ
ɚ
ɹ
 
ɫ
ɭ
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ɨ
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ɞ

  ܰ˓˃˄.ˢː˅.˔˖˜.ʒЭʠ = ʹͶ ʛʑ˕.                                                                                               ሺʹ.ʹʹሻ 

 

ȼɵɪɚɛɨɬɤɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɉɚɜɥɨ-Ɍɚɬɚɪɟɧɫɤɨɣ Ƚɗɋ ɜ ɹɧɜɚɪɟ ɢɡ ɬɚɛɥɢɰɵ 
Ȼ.6: 

 Эˆ˃˓.ˢː˅.˒˓ˑˈˍ˕.ʒЭʠ = ˆܰ˃˓ ∙ ʹͶ = ʹ͸ͻ ʛʑ˕ ∙ ˚ = Ͳ,ʹ͹ ˏˎː ˍʑ˕ ∙ ˚.                       ሺʹ.ʹͶሻ 

 
Ⱦɚɥɟɟ ɜɩɢɫɵɜɚɟɦ ɩɪɨɟɤɬɢɪɭɟɦɭɸ Ƚɗɋ ɜ ɫɜɨɛɨɞɧɭɸ ɡɨɧɭ ɝɪɚɮɢɤɚ 

ɧɚɝɪɭɡɤɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɧɚ ɪɢɫɭɧɤɟ Ȼ.1. 
Ɋɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɉɚɜɥɨ-Ɍɚɬɚɪɟɧɫɤɨɣ Ƚɗɋ: 
  ܰ˓˃˄.ˢː˅.˒˓.ʒЭʠ =  ܰˢː˅ ˒ˋˍ.˒˓.ʒЭʠ +  ܰˢː˅ ˄˃ˊ˃.˒˓.ʒЭʠ = ͳ͵ + ͻ = ʹʹ ʛʑ˕                          ሺʹ.ʹͷሻ 

 
ɇɚɯɨɞɢɦ ɪɚɛɨɱɢɟ ɦɨɳɧɨɫɬɢ ɞɥɹ ɫɭɳɟɫɬɜɭɸɳɟɣ ɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ 

ɢɸɧɟ ɢ ɢɸɥɟ. 
Ⱦɥɹ ȼɨɥɯɨɜɫɤɨɣ Ƚɗɋ ɜ ɢɸɧɟ ɢ ɢɸɥɟ: 
 Эˆ˃˓.ˋˡˎ˟. ˔˖˜.ʒЭʠ=Ͳ,͵ͺ ˏˎː ˍʑ˕∙˚; 

  ܰ˓˃˄.ˋˡˎ˟.˔˖˜.ʒЭʠ = ͳ͸ ʛʑ˕.                                                  
 

Ⱦɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɢɸɧɟ ɢ ɢɸɥɟ: 
 Эˆ˃˓.ˋˡˎ˟.˒˓ˑˈˍ˕.ʒЭʠ = Ͳ,ͳͶͶ ˏˎː ˍʑ˕ ∙ ˚;   
  ܰ˓˃˄.ˢː˅.˒˓.ʒЭʠ =  ܰˢː˅ ˒ˋˍ.˒˓.ʒЭʠ +  ܰˢː˅ ˄˃ˊ˃.˒˓.ʒЭʠ = ͹ + ͷ = ͳʹ ʛʑ˕                        ሺʹ.ʹ͸ሻ 

ɉɪɨɜɟɞɹ ɚɧɚɥɨɝɢɱɧɭɸ ɪɚɛɨɬɭ ɧɚ ɡɚɪɚɧɟɟ ɩɨɫɬɪɨɟɧɧɵɯ ɞɥɹ ɧɢɯ ɂɄɇ 
ɧɚɯɨɞɢɦ ɪɚɛɨɱɢɟ ɦɨɳɧɨɫɬɢ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɞɥɹ ɫɭɳɟɫɬɜɭɸɳɟɣ ɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
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Ƚɗɋ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ. ȼɫɟ ɪɟɡɭɥɶɬɚɬɵ ɫɜɨɞɢɦ ɜ 
ɬɚɛɥɢɰɭ Ȼ.6 ɩɪɢɥɨɠɟɧɢɹ Ȼ. 

 
2.8 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɨɜ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɪɚɫɱɟɬ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ 
 

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɭɱɢɬɵɜɚɟɦ, ɱɬɨ 
ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ ɪɚɜɟɧ ͵ %  ˑ˕ ௧ܲ௠௔௫, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 
1
0
%
 
ɨ
ɬܲݔܽ݉ݐ .  

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 ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 

ɪɟɦܨ 
ɫɭɳ.Ƚɗɋ = ɭܰɫɬ

ɫɭɳ.Ƚɗɋ͸ ∙ ͳ ɦɟɫ = Ͷ͸ʹ = ͹ Ɇȼɬ ∙ ˏˈ˔/ˆˑˇ.                               ሺʹ.ʹ͹ሻ 

 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
ɪɟɦܨ 

ɩɪ.Ƚɗɋ = ɭܰɫɬ
ɩɪ.Ƚɗɋ͸ ∙ ͳ ɦɟɫ = ʹ͸ʹ = Ͷ Ɇȼɬ ∙ ˏˈ˔/ˆˑˇ.                                   ሺʹ.ʹͺሻ 

 
Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɋ ɦɨɠɧɨ ɩɥɚɧɢɪɨɜɚɬɶ, ɢɫɯɨɞɹ ɢɡ 

ɪɚɫɱɟɬɚ ɨɫɬɚɧɨɜɚ ɤɚɠɞɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɜ ɫɪɟɞɧɟɦ 1 ɪɚɡ ɜ 2 ɝɨɞɚ: 
ܨ˓  ˈˏʡЭʠ = ˖ܰ˔˕ʡЭʠ͸ ∙ ͳˏˈ˔ = ͳ͵ͷ͸ = ʹʹ Ɇȼɬ ∙ ˏˈ˔/ˆˑˇ.                                        ሺʹ.ʹͻሻ 

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

ɩ
ɥ
ɚ
ɤ
ɚ
ɬ
ɟ
ȼ
ɨ
ɞ
ɧ
ɨ
-
ɷ
ɧ
ɟ
ɪ

ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ ɫɭɦɦɵ: 
 ˖ܰ˔˕.ʒЭʠ = ˓ܰ˃˄ʒЭʠ + ˓ܰˈˊʒЭʠ = ʹʹ + Ͳ,͹ = ʹʹ,͹ ʛʑ˕.                                             ሺʹ.͵Ͳሻ 

 
2.9 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɭɫɥɨɜɢɸ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 

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

Ɋɚɫɫɦɨɬɪɢɦ ɪɟɠɢɦ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ, 
ɪɟɡɭɥɶɬɚɬɵ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ Ȼ.8. 

ɉɨ ɞɚɧɧɵɦ ɪɚɫɱёɬɚ ɩɨɥɭɱɚɟɦ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ, ɪɚɜɧɭɸ: 
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 ∑ Э = ͸Ͳ,͵͸ ˏˎː. ˍʑ˕ ∙ ˚. 
 
ɋɬɪɨɢɦ ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ ɜ 

ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ, ɨɛɴɟɞɢɧёɧɧɵɣ ɫ ɦɚɥɨɜɨɞɧɵɦ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 
2.4. 

 

 
Ɋɢɫɭɧɨɤ 2.4 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ 

  

35,50

35,60

35,70

35,80

35,90

36,00

36,10

Ɇɟɫɹɰɵ

ɋɪɚɛɨɬɤɚ - ɧɚɩɨɥɧɟɧɢɟ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ

Ɇɚɥɨɜɨɞɧɵɣ ɝɨɞ ɋɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ

ɇɉɍ=36,00 ɦ

Zɜɛ, ɦ

ɍɆɈ=35,54 ɦ

9      10      11     12      1        2       3       4        5       6       7        8       9
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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. 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 

Ʉɪɢɜɵɟ ɫɜɹɡɢ ȼȻ ɢ 
ɇȻ 

ɇɚɩɨɪɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɪɚɫɱɟɬɧɨɣ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ ܳː˄,  ˏଷ/ܿ 

ܼː˄.ˎ,  ˏ 
ܼː˄.ˊ,  ˏ  ʜʜʞʢ, ˏ 

ʜʢʛʝ , ˏ 
 ,˅ʑʐˢːܪ

ɦ 
,ܪ ˏ ܳ, ˏଷ/ܿ ܪ, ˏ ܳ, ˏଷ/ܿ 

0 16,00 16,00 19,80 19,34 19,53 13,55 190 13,55 190,4 
50 18,45 18,92 17,35 16,89 17,08 13,65 189 13,5 190,0 
100 20,09 20,73 15,71 15,25 15,44 13,75 188 13,45 189,7 
150 21,27 21,94 14,53 14,07 14,26 13,9 186 13,38 189,2 
200 22,13 22,74 13,67 13,21 13,40  
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Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɉɚɜɥɨ-Ɍɚɬɚɪɟɧɫɤɨɣ Ƚɗɋ 

 
Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɢɫɯɨɞɹ ɢɡ ɪɟɠɢɦɧɨɝɨ 

ɩɨɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2. 
 

13

14

15

16

17

18

19

20

0 20 40 60 80 100 120 140 160 180 200

Q, ɦ3/ɫ

ɉɪɢ ɇɉɍ

ɉɪɢ ɍɆɈ

ɉɪɢ Hɪɚɫɱ

Ʌɢɧɢɹ ɫɚɧɢɬɚɪɧɨɝɨ ɩɨɩɭɫɤɚ

ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɦɨɳɧɨɫɬɢ

ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ

Ʌɢɧɢɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ

Ʌɢɧɢɹ ɪɚɫɱɟɬɧɨɝɨ ɧɚɩɨɪɚ

Ʌɢɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ

Ʌɢɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ

Qmax = 190,4 ɦ3/ɫ

Hɪɚɫɱ = 13,55 ɦ

Hmax = 18,80 ɦ

Hmin = 13,38 ɦ

Qmin = 20 ɦ3/ɫ

H, ɦ
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Ɍɚɛɥɢɰɚ 3.2 – Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ܪ௠௔௫ , ɦ ܪɪаɫч, ɦ ܪ௠𝑖௡ , ɦ ܳ௠𝑖௡ , ɦଷ/ɫ ܳ௠௔௫ , ɦଷ/ɫ ܪ௠𝑖௡/ܪ௠௔௫ 
18,8 13,55 13,38 20 190,4 0,72 

 
3.2 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɤɨɥɢɱɟɫɬɜɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 

 

ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɬɢɩɚ ɬɭɪɛɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɧɚɩɨɪɭ, 
ɬɚɤ ɱɬɨɛɵ ɡɧɚɱɟɧɢɟ ܪ௠௔௫=18,8 ɦ ɛɵɥɨ ɛɥɢɡɤɨ ɤ ɩɪɟɞɟɥɶɧɨɦɭ ɧɚɩɨɪɭ ܪ˒˓ˈˇ 
ɜɵɛɪɚɧɧɨɝɨ ɬɢɩɚ, ɧɨ ɧɟ ɩɪɟɜɵɲɚɥɨ ɟɝɨ, ɬ.ɟ. ܪ௠௔௫ ൑  .ˇˈ˓˒ܪ

Ɂɚɞɚɧɧɵɦ ɭɫɥɨɜɢɹɦ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɭɪɛɢɧɵ ɉɅ20-ȼ ɢ ɉɅ20-ȽɄ, ɨɫɧɨɜɧɵɟ 
ɩɚɪɚɦɟɬɪɵ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.3: 

 
Ɍɚɛɥɢɰɚ 3.3 – ɉɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɵɯ ɬɢɩɨɜ ɦɨɞɟɥɶɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ 

ɉɚɪɚɦɟɬɪ ɉɅ20-ȽɄ ɉɅ20-ȼ ܪ˒˓ˈˇ , ௠𝑖௡ܪ 20 20 ˏ ⁄௠௔௫ܪ  0,5 0,5 ݊′ଵ   ௢௣௧ , ˑ˄/ˏ 155 146 ܳଵ   ௢௣௧ , ௢௣௧ 0,918 0,920 ܳ′ଵ   ௠௔௫ˏߟ 1160 1580 ˔/ˎ , ˏଷ/˔ 2770 1855 ܦଵ   ௠ , ,ˏܪ 0,5 0,46 ˏ ,ˇˑˏݐ 10 3 ˏ ℃ 18 20 
 

ɇɚ ɝɥɚɜɧɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɬɭɪɛɢɧ ɧɚɦɟɱɚɟɦ ɪɚɫɱɟɬɧɵɟ 
ɬɨɱɤɢ ଵܲ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɜɟɞɹ ɥɢɧɢɸ ɱɟɪɟɡ ɨɩɬɢɦɭɦ ɄɉȾ. 

Ⱦɚɥɟɟ ɩɪɨɢɡɜɨɞɢɦ ɪɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɬɭɪɛɢɧɵ ɉɅ20-ȼ ɞɥɹ ɪɚɡɧɵɯ 
ɡɧɚɱɟɧɢɣ ɞɢɚɦɟɬɪɚ [2]. ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧ ɯɨɞ ɪɚɫɱɟɬɚ ɞɥɹ ɞɢɚɦɟɬɪɚ ܦଵ = Ͷ ˏ. 

ɄɉȾ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ: 
 

ʡߟ = ͳ − ሺͳ − ሻˏߟ ∙ ൮ሺͳ − ሻߝ + ߝ ∙ ଵఱܦˏଵܦ√ ∙ 𝑁˓భబܪˏܪ√ ∙ ఱˏݒːݒ√ ),                          ሺ͵.ͳሻ 

 
ɝɞɟ ߟˏ , ,ˏଵܦ ,ଵܦ ;ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ – ˏܪ ,ˏݒ ;𝑁˓ – ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵܪ  ː – ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɦɨɞɟɥɶɧɨɣ ɢݒ
ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɵɯ ɢ 
ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ ݐˏ;  ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ –ߝ ;ːݐ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢ ɩɨɬɟɪɹɦ ɢ ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 0,75. 
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ʡߟ = ͳ − ሺͳ − Ͳ,ͺͺʹሻ ∙ ቌͲ,ʹͷ + Ͳ,͹ͷ ∙ √Ͳ,ͷͶఱ ∙ √ ͳͲͳ͵,ͷͷభబ ∙ √ͳ,Ͷ͵ ∙ ͳͲ଺ͳ,Ͳͳ ∙ ͳͲ଺ఱ ቍ = = Ͳ,ͻͳ. 
 
Ɇɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ, ɤɨɬɨɪɭɸ ɞɚɥɟɟ ɩɟɪɟɫɱɢɬɵɜɚɟɦ 

ɩɨɫɥɟ ɭɬɨɱɧɟɧɢɹ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ: 
 ˃ܰ′ = ͻ,ͺͳ ∙ ܳூ′˓ ∙ ଵଶܦ ∙ ௉ଵ,ହܪ ∙ ˕ߟ ∙  ሺ͵.ʹሻ                                                                   ,˓̝ˆߟ
 

ɝɞɟ ܳூ′˓  – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ ɧɚ ɍɏ ɬɭɪɛɢɧɵ 
(ɩɪɢɥɨɠɟɧɢɟ ȼ, ɪɢɫɭɧɨɤ ȼ.1); ܦଵ,  .ʒ̝˓ – ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 0,975ߟ ;ʡ – ɄɉȾ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵߟ ;௉– ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵܪ

 ˃ܰ′ = ͻ,ͺͳ ∙ ͳ,ͺͷͷ ∙ Ͷଶ ∙ ͳ͵,ͷͷଵ,ହ ∙ Ͳ,ͻͳ ∙ Ͳ,ͻ͹ͷ = ͳʹ,ͺͺͷ ʛʑ˕. 
 

ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ: 
′˃ݖ  = ˖ܰ˔˕˒˓ʒЭʠܰ′˃ = ʹʹ,͹ͳʹ,ͺͺͷ = ʹ,Ͷ͸,                                                                           ሺ͵.͵ሻ 

 

ɝɞɟ ˖ܰ˔˕˒˓ʒЭʠ = ʹʹ,͹ ʛʑ˕ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ; ˃ܰ′ – ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ. 
 

ɋɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ, ɨɤɪɭɝɥɹɟɦ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ, ɤɨɬɨɪɨɟ ɞɨɥɠɧɨ ɛɵɬɶ 
ɤɪɚɬɧɨ 2 ɢɥɢ 3. ɉɨɥɭɱɚɟɦ ݖ௔ = ʹ ˛˕. 

Ⱦɚɥɟɟ ɩɟɪɟɫɱɢɬɵɜɚɟɦ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ: 
 ௔ܰ = ʹʹ,͹ʹ = ͳͳ ʛʑ˕. 

 
ɉɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞɟɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ: 

 ∆= ˏߟ˕ߟ = Ͳ,ͻͳͲ,ͺͺʹ = ͳ,Ͳ͵,                                                                                          ሺ͵.Ͷሻ 

 
ɝɞɟ ߟ˕ – ɄɉȾ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; ߟˏ – ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ. 

 
ɋɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
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݊˔ = ݊ூ˓′ ∙ ௉ܪ√ ∙ ଵܦ∆ = ͳͶ͸ ∙ √ͳ͵,ͷͷ ∙ ͳ,Ͳ͵Ͷ = ͳ͵͸,ͷ ˑ˄/ˏˋː,                       ሺ͵.ͷሻ 

 
ɝɞɟ ݊ூ˓′  – ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ ɧɚ ɍɏ ɜɵɛɪɚɧɧɨɣ 

ɬɭɪɛɢɧɵ; ܦଵ,  .௉– ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ∆ – ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞɟɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹܪ
ɉɪɢɧɢɦɚɟɦ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ݊˔ = ͳͷͲ ˑ˄/ˏˋː. 
Ɂɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɞɥɹ ɧɚɩɨɪɨɜ ܪ௠௔௫,  ௠𝑖௡ܪ ,˓𝑁ܪ

ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ݊ூ′ = ݊˔ ∙ ܪ√ଵܦ ∙ ∆,                                                                                                              ሺ͵.͸ሻ 

 
ɝɞɟ ݊˔ – ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ; ܪ– ɧɚɩɨɪɵ ܪ௠௔௫,  .௠𝑖௡; ∆ – ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞɟɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹܪ ,௉ܪ

 ݊௠௔௫′ = ͳͷͲ ∙ Ͷ√ͳͺ,ͺ ∙ ͳ,Ͳ͵ = ͳ͵͸,ʹ ˑ˄/ˏˋː; 
 ݊˓˃˔˚′ = ͳͷͲ ∙ Ͷ√ͳ͵,ͷͷ ∙ ͳ,Ͳ͵ = ͳ͸Ͳ,ͷ ˑ˄/ˏˋː; 
 ݊௠𝑖௡′ = ͳͷͲ ∙ Ͷ√ͳ͵,͵ͺ ∙ ͳ,Ͳ͵ = ͳ͸ͳ,ͷ ˑ˄/ˏˋː. 
 
Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ ݊ʜ˓′  ɫ ɭɱɟɬɨɦ 

ɨɤɪɭɝɥɟɧɧɨɝɨ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɢ ɭɬɨɱɧɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɟɲɟɧɢɹ ɫɥɟɞɭɸɳɟɝɨ ɭɪɚɜɧɟɧɢɹ: 

 ܳூ′ ∙ ˕ߟ = ˃ܰͻ,ͺͳ ∙ ଵଶܦ ∙ ௉ଵ,ହܪ ∙ ˓̝ˆߟ ,                                                                             ሺ͵.͹ሻ 

 
ɝɞɟ ܳூ′ ɢ ߟ˕– ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɢ ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɩɨɞɛɨɪɨɦ 
ɤɨɬɨɪɵɯ ɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɨɤɨɧɱɚɬɟɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ; ˃ܰ – ɨɤɪɭɝɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; ܦଵ,  .ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 0,97 – ˓̝ˆߟ ;௉ – ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵܪ

 ܳூ′ ∙ ˕ߟ = ͳͳ͵ͷͲͻ,ͺͳ ∙ Ͷଶ ∙ ͳ͵,ͷͷଵ,ହ ∙ Ͳ,ͻ͹ͷ = ͳ,Ͷ͸Ͷ. 



 

27 

ɉɨɥɭɱɚɟɦ ɤɨɨɪɞɢɧɚɬɵ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɢ: ߟ˕ = Ͳ,ͻͲͳ, ܳூ′ = ͳ,͵ʹͲ ˏଷ/ܿ. 
Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ ɥɢɧɢɸ 

ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɨɳɧɨɫɬɢ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɥɢɧɢɢ ݊ʜ௠𝑖௡′ , ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɧɚɩɨɪɭ ܪ௠௔௫, ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦɧɚɯɨɞɢɦ ɬɨɱɤɭ ɢ ɫɨɟɞɢɧɹɟɦ ɟɟ ɫ ɪɚɫɱɟɬɧɨɣ.  
 ܳூ′ ∙ ˕ߟ = ͳͳ͵ͷͲͻ,ͺͳ ∙ Ͷଶ ∙ ͳͺ,ͺଵ,ହ ∙ Ͳ,ͻ͹ͷ = Ͳ,ͺͻ͸. 
 
ɉɨɥɭɱɚɟɦ ɤɨɨɪɞɢɧɚɬɵ ɞɚɧɧɨɣ ɬɨɱɤɢ: ߟ˕ = Ͳ,ͻͳ͹, ܳூ′ = ͳ,ͳͶͷ ˏଷ/ܿ. 
Ʌɢɧɢɸ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɬɭɪɛɢɧɟ ɫɬɪɨɢɦ ɩɪɨɜɟɞɟɧɢɟɦ ɱɟɪɟɡ ɪɚɫɱɟɬɧɭɸ 

ɬɨɱɤɭ ɥɢɧɢɢ, ɩɚɪɚɥɥɟɥɶɧɨɣ ɨɬɤɪɵɬɢɸ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ, ܽ଴. 
ȼɫɟ ɪɚɫɱɟɬɵ ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɬɭɪɛɢɧ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɵ 3.4 ɢ 3.5. 
 

Ɍɚɛɥɢɰɚ 3.4 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ ܦଵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ20-ȽɄ 

ɉɚɪɚɦɟɬɪ 
Ɂɧɚɱɟɧɢɟ 

,′ܰ˃ ʡ 0,897 0,899 0,900 0,902ߟ ଵ, ɦ 2,8 3,15 3,55 4ܦ 4 3 2 1 ˍʑ˕ 9293,3 11788,1 14988,6 19071,7 2 2 2 3 ˃ݖ 1,2 1,5 1,9 2,4 ′˃ݖ ˃ܰ, ˍʑ˕ 7,6 11,4 11,4 11,4 ∆ 1,044 1,046 1,047 1,049 ݊′˔ଵ, ˑ˄/ˏˋː 208,2 185,2 164,5 146,1 ݊˔ଵ, ˑ˄/ˏˋː 214 187,5 167 150 ݊′ଵு௠௔௫ , ˑ˄/ˏˋː 135,3 133,2 133,6 135,1 ݊′ଵு˓, ˑ˄/ˏˋː 159,3 156,9 157,4 159,1 ݊′ଵு௠𝑖௡ , ˑ˄/ˏˋː 160,3 157,9 158,4 160,2 ܳூ′ ∙  ሻ˚˔˃˓ܪʡ ሺߟ
 

1,629 1,716 1,351 1,464 ܳூ′ ∙  ௠௔௫ሻ 0,997 1,05 0,827 0,997ܪʡ ሺߟ
 
ɂɡ ɚɧɚɥɢɡɚ ɩɨɥɭɱɟɧɧɵɯ ɜɚɪɢɚɧɬɨɜ ɥɢɲɶ ɬɭɪɛɢɧɵ, ɉɅ20-ȽɄ-315 ɢ ɉɅ20-   

-355, ɢɦɟɸɬ ɨɩɬɢɦɚɥɶɧɵɟ ɪɚɛɨɱɢɟ ɡɨɧɵ ɫ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɨɣ ɛɥɢɡɤɨɣ ɤ ɬɨɱɤɟ 
ɨɩɬɢɦɭɦɚ ɩɪɢ ɜɫɟɯ ɪɚɫɱɟɬɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ, ɧɟɠɟɥɢ ɞɪɭɝɢɟ ɜɚɪɢɚɧɬɵ. Ⱥ 
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ɬɚɤɠɟ ɛɨɥɶɲɢɦ ɄɉȾ ɢ ɦɟɧɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɚɝɪɟɝɚɬɨɜ ɛɨɥɶɲɟɣ ɦɨɳɧɨɫɬɢ, ɤ 
ɱɟɦɭ ɢ ɧɭɠɧɨ ɫɬɪɟɦɢɬɶɫɹ (ɩɪɢɥɨɠɟɧɢɟ ȼ, ɪɢɫɭɧɨɤ ȼ.1 ɢ ȼ.2).  

Ⱦɥɹ ɬɭɪɛɢɧ ɫ ɞɚɧɧɵɦɢ ɞɢɚɦɟɬɪɚɦɢ ɜɨɡɦɨɠɧɨ ɨɫɭɳɟɫɬɜɢɬɶ ɩɨɞɛɨɪ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. 
 
Ɍɚɛɥɢɰɚ 3.5 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ ܦଵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ20-ȼ 

ɉɚɪɚɦɟɬɪ 
Ɂɧɚɱɟɧɢɟ 

,′ܰ˃ ʡ 0,905 0,907 0,908 0,91 0,911ߟ ଵ, ɦ 2,8 3,15 3,55 4 4,5ܦ 5 4 3 2 1 ˍʑ˕ 6279 7964,4 10126,7 12885,1 16326,6 2 2 3 3 4 ˃ݖ 1,39 1,8 2,2 2,9 3,6 ′˃ݖ ˃ܰ, ˍʑ˕ 5,7 7,6 7,6 11,4 11,4 ∆ 1,026 1,028 1,029 1,032 1,033 ݊′˔ଵ, ˑ˄/ˏˋː 194,4 173 153,6 136,5 121,4 ݊˔ଵ, ˑ˄/ˏˋː 200 187,5 167 150 125 ݊′ଵு௠௔௫ , ˑ˄/ˏˋː 127,5 134,4 134,8 136,2 127,6 ݊′ଵு˓, ˑ˄/ˏˋː 150,2 158,3 158,8 160,5 150,4 ݊′ଵு௠𝑖௡ , ˑ˄/ˏˋː 151,1 159,3 159,8 161,5 151,3 ܳூ′ ∙  ሻ˚˔˃˓ܪʡ ሺߟ
 

1,629 1,716 1,351 1,464 1,156 ܳூ′ ∙  ௠௔௫ሻ 0,997 1,05 0,827 0,896 0,708ܪʡ ሺߟ
 
Ⱥɧɚɥɨɝɢɱɧɨ ɩɪɟɞɵɞɭɳɟɦɭ ɚɧɚɥɢɡɭ, ɢɡ ɞɜɭɯ ɩɨɞɯɨɞɹɳɢɯ ɩɨ ɡɨɧɚɦ ɪɚɛɨɬɵ 

(ɩɪɢɥɨɠɟɧɢɟ ȼ, ɪɢɫɭɧɨɤ ȼ.3 ɢ ȼ.4) ɜɚɪɢɚɧɬɨɜ ɉɅ20-ȼ-400 ɢ ɉɅ20-ȼ-355, ɜ 
ɞɚɥɶɧɟɣɲɟɦ ɛɭɞɟɦ ɩɪɨɢɡɜɨɞɢɬɶ ɚɧɚɥɢɡ ɷɬɢɯ, ɞɥɹ ɜɵɛɨɪɚ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɟɣ. 
 

3.3 ɉɪɨɜɟɪɤɚ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɪɚɫɯɨɞɟ 
 

Ʌɢɧɢɸ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɫ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
ɩɟɪɟɫɱɢɬɚɟɦ ɜ ɤɨɨɪɞɢɧɚɬɭ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (ɪɢɫɭɧɤɢ ȼ.1, ȼ.2, ȼ.3 
ɢ ȼ.4) ɞɥɹ ɞɜɭɯ ɡɧɚɱɟɧɢɣ ɧɚɩɨɪɚ ܪ௠௔௫ ɢ ܪ௠𝑖௡ ɩɨ ɮɨɪɦɭɥɟ: 
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ܳூ′ = ܳ௠𝑖௡ܦଵଶ ∙ ܼ ∙ ܪ√ ∙ ∆,                                                                                                ሺ͵.ͺሻ 

 
ɝɞɟ ܳ௠𝑖௡ – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ; ܦଵ–ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ܪ – ɧɚɩɨɪ, ܪ௠௔௫ɢɥɢܪ௠𝑖௡; ∆ – ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞɟɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ܼ = ͳ– ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɦɢɧɢɦɚɥɶɧɵɣ ɩɨɩɭɫɤ. 

Ɍɨɝɞɚ ɩɨ ɮɨɪɦɭɥɟ 3.11 ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɪɚɫɯɨɞɵ ɞɥɹ ɉɅ20 ɩɪɢ ɪɚɡɧɵɯ 
ɧɚɩɨɪɚɯ: 

 ܳூ௠𝑖௡′ = ͳͷͲͶଶ ∙ √ͳ͵,͵ͺ ∙ ͳ,Ͳ͵ = Ͳ,ͳ͸ͺ ˏଷ̝ = ͳ͸ͺ ˎ/˔; 
 ܳூ௠௔௫′ = ͳͷͲͶଶ ∙ √ͳͺ,ͺ ∙ ͳ,Ͳ͵ = Ͳ,ͳͶʹ ˏଷ̝ = ͳͶʹ ˎ/˔. 

 
Ⱥɧɚɥɨɝɢɱɧɨ ɞɥɹ ɉɅ20-ȼ-355: ܳூ௠𝑖௡′ = ʹͳͶ ˎ/˔, ܳூ௠௔௫′ = ͳͺͲ ˎ/˔. 
Ⱦɥɹ ɉɅ20-ȽɄ-315: ܳூ௠𝑖௡′ = ʹ͸ͻ ˎ/˔, ܳூ௠௔௫′ = ʹʹ͹ ˎ/˔. 
Ⱦɥɹ ɉɅ20-ȽɄ-355: ܳூ௠𝑖௡′ = ʹͳʹ ˎ/˔, ܳூ௠௔௫′ = ͳ͹ͻ ˎ/˔. 
Ⱦɥɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜɵɛɢɪɚɸɬɫɹ ɜɚɪɢɚɧɬɵ 

ɬɨɥɶɤɨ ɫ ɞɜɭɦɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚɦɢ. Ɍɚɤɠɟ ɜɵɛɨɪ ɞɨɩɭɫɬɢɦɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ɡɚɜɢɫɢɬ 
ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɡɨɧ ɪɚɛɨɬ ɧɚ Ƚɍɏ. ɇɚɢɛɨɥɟɟ ɭɞɚɱɧɵɦɢ ɬɭɪɛɢɧɚɦɢ ɞɥɹ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɉɚɜɥɨ-Ɍɚɬɚɪɟɧɫɤɨɣ Ƚɗɋ ɹɜɥɹɸɬɫɹ ɉɅ20-ȼ-355, ɉɅ20-ȼ-400, 
ɉɅ20-ȽɄ-315 ɢ ɉɅ20-ȽɄ-355. Ⱦɚɧɧɵɟ ɬɭɪɛɢɧɵ ɫɩɨɫɨɛɧɵ ɪɚɛɨɬɚɬɶ ɩɪɢ 
ɦɢɧɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ, ɬɚɤ ɤɚɤ ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ 
ɩɪɢɜɟɞɟɧɧɵɦ ɪɚɫɯɨɞɚɦ, ɧɟ ɜɵɯɨɞɢɬ ɡɚ ɩɪɟɞɟɥɵ ɪɚɛɨɱɟɝɨ ɞɢɚɩɚɡɨɧɚ 
ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 

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

ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ܼ˓.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 ɫɥɭɱɚɟɜ, ɤɨɬɨɪɵɟ ɬɪɟɛɭɸɬ 

ɇɚɢɛɨɥɶɲɟɝɨ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ: 
1. ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ܪ௠௔௫; 
2. ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ܪ௣; 
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3. ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ܪ௠𝑖௡ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ ɦɨɳɧɨɫɬɢ 
ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ. 

ȼɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
ௌܪ  = ܤ − ʜʐሺܳʜʐሻͻͲͲݖ − 𝜎 ∙ ܪ − ͳ,ͷ,                                                                    ሺ͵.ͳͲሻ 

 
ɝɞɟ ܤ – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ, ɪɚɜɧɨɟ 10,33 ɦ ɜɨɞ.ɫɬ.; 𝜎 – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ Ƚɍɏ; ܪ – ɧɚɩɨɪ ɬɭɪɛɢɧɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɪɨɜɧɟɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ ݖʜʐሺܳʜʐሻ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 3.6. 
 

Ɍɚɛɥɢɰɚ 3.6 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ 

Ɍɢɩ ɬɭɪɛɢɧɵ ߟ˕, ,ଵܦ % ˏ ܼ௔ , ˛˕ 
݊௖ , ˑ˄/ˏˋː ௔ܰ , ʛʑ˕ ʜ௦ଵ, ˏ ʜ௦ଶ, ˏ ʜ௦ଷ, ˏ 

ɉɅ20-ȼ-400 0,91 4 2 150 11 -0,16 -3,34 1,93 
ɉɅ20-ȼ-315 0,91 3,55 2 187,5 11 -3,37 -3,66 1,29 

 
ɂɡ ɜɫɟɯ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɜɵɫɨɬ ɨɬɫɚɫɵɜɚɧɢɹ ɢ ɨɬɦɟɬɨɤ ɭɫɬɚɧɨɜɤɢ ɊɄ 

ɩɪɢɧɢɦɚɟɦ ɦɢɧɢɦɚɥɶɧɭɸ ɨɬɦɟɬɤɭ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɬɭɪɛɢɧɵ ɜɨ ɜɫɟɯ ɪɟɠɢɦɚɯ, ɬ.ɟ. ɢɦɟɟɦ: 
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:
 
 .ɦ ɢ ∇ܼɪ.ɤ.=ͳͻ,ͻͻ ɦ 3,34− =ݏܪ 

 
ɉ
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-
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5
:
 
 .ɦ ɢ ∇ܼɪ.ɤ.=ͳͻ,ʹ͹ɦ 3,66− =ݏܪ 

 
ɂɡ ɨɫɬɚɜɲɢɯɫɹ ɬɭɪɛɢɧ ɛɵɥɚ ɜɵɛɪɚɧɚ ɉɅ20-ȼ-400, ɬɚɤ ɤɚɤ ɉɅ20-ȽɄ-315 ɢ 

ɉɅ20-ȽɄ-355 ɭɫɬɭɩɚɸɬ ɜɵɛɪɚɧɧɨɣ ɩɨ ɄɉȾ ɩɪɢ ɨɞɢɧɚɤɨɜɨɣ ɦɨɳɧɨɫɬɢ ɢ ɱɚɫɬɨɬɟ 
ɜɪɚɳɟɧɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɩɪɢ ɞɚɧɧɨɦ ɞɢɚɦɟɬɪɟ ɝɢɞɪɨɬɭɪɛɢɧɵ 
ɨɞɧɚ ɢɡ ɧɚɢɦɟɧɶɲɢɯ ɢɡ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɬɭɪɛɢɧ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɷɤɨɧɨɦɢɱɟɫɤɢ 
ɜɵɝɨɞɧɵɦ ɪɟɲɟɧɢɟɦ ɢ ɩɨɡɜɨɥɹɟɬ ɭɦɟɧɶɲɢɬɶ ɨɛɴɟɦ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ. 

 
3.5 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

 

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

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 ܵːˑˏ = ௔ܰܿ߮ݏ݋ = ͳʹͺͺͷͲ,ͺͷ = ͳͷ,ʹ ʛʑ ∙ ʏ.                                                            ሺ͵.ͳͳሻ 

 
ɑɢɫɥɨ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
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˓ = ͸ͲͲͲ݊௖ = ͸ͲͲͲͳͷͲ = ͶͲ.                                                                                      ሺ͵.ͳʹሻ 

 
ɇɚ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ 

ɜɪɚɳɟɧɢɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [3] ɧɚɣɞɟɧ ɝɟɧɟɪɚɬɨɪ ɋȼ-546/90-40, ɞɚɧɧɵɟ 
ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ ȼ.1 ɩɪɢɥɨɠɟɧɢɹ ȼ. 
 

3.6 Ɋɚɫɱɟɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
 
ɍɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ, ɜɡɹɬɵɣ ɢɡ Ƚɍɏ (ɪɢɫɭɧɨɤ ȼ.5) ˔˒ = ʹͳͲ. 
ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɬɚɤɠɟ ɢɡ Ƚɍɏ: 
ݎ˅  ˘ = ͳ,͹͵ͻ ∙ ଵܦ = ͳ,͸͵ ∙ Ͷ = ͸,ͷʹ ˏ.                                                               ሺ͵.ͳ͵ሻ 
 
Ⱦɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ:ܦ˅˘ = ͻ,ͺ ˏ.  
Ⱦɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɵɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ:ܦ˅˞˘ = ͺ,ͷ͹ ˏ.  
ȼɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ, ɨɩɪɟɞɟɥɟɧɧɚɹ ɩɨ Ƚɍɏ: 
 ܾ଴ = Ͳ,Ͷ͵ ∙ ଵܦ = Ͳ,Ͷ͵ ∙ Ͷ = ͳ,Ͷ ˏ.                                                                    ሺ͵.ͳͶሻ 
 
ȼɵɫɨɬɚ ɫɬɚɬɨɪɚ: 
˕˔ܤ  = ܾ଴ + Ͳ,ͲͲ͵͵ ∙ ଵܦ = ͳ,͹ʹ + Ͳ,ͲͲ͵͵ ∙ Ͷ = ͳ,͹͵ ˏ.                               ሺ͵.ͳͷሻ 
 
Ⱦɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ, ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɜɡɹɬɚɹ ɩɨ ɝɪɚɮɢɤɭ ݒ˔˓ =  ௣൯ܪ)݂

ɪɚɜɧɚ: ߭˅˘ = ͵,͵ͷ ˏ/˔. 
ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɩɪɢ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɹɯ ɦɨɳɧɨɫɬɢ ɢ 

ɧɚɩɨɪɚ: 
 ்ܳ =  ܰͻ,ͺͳ ∙ ௣ܪ ∙ ˕˒ˑߟ = ͳͳͲͲͲͻ,ͺͳ ∙ ͳ͵,ͷͷ ∙ Ͳ,ͻͳ = ͻͲ,ͻ ˏଷ/˔.                          ሺ͵.ͳ͸ሻ 

 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɫɩɢɪɚɥɶɧɨɝɨ ɤɚɧɚɥɚ ɤɚɦɟɪɵ: 
 ܳ𝑖 = ்ܳ ∙ ͵͸Ͳ = ͻͲ,ͻ ∙ ʹʹͷ͵͸Ͳ = ͷ͸,ͺ ˏଷ/˔.                                                            ሺ͵.ͳ͹ሻ 

 
ɉɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 

ܨ˅  ˘ = ܳ𝑖ɓ˅˘ = ͷ͸,ͺ͵,͵ͷ = ͳ͸,ͻ͸ ˏଶ.                                                                             ሺ͵.ͳͺሻ 

 
ɒɢɪɢɧɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 



 

32 

˃˅˘ = ݎ˅ ˘ − ௔ݎ = ͳ͸,ͷʹ − ͵,ͳͲ = ͵,Ͷʹ ˏ.                                                        ሺ͵.ͳͻሻ 
 
ȼɵɫɨɬɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: ܾ˅˘ = ͷ,ʹͷ ˏ. 
ȼ ɬɚɛɥɢɰɟ ȼ.2 ɩɪɢɥɨɠɟɧɢɹ ȼ ɩɪɟɞɫɬɚɜɥɟɧ ɪɚɫɱɟɬ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ 

ɤɚɦɟɪɵ, ɜɵɩɨɥɧɟɧɧɵɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ MicrosoftExcel. 
ɉɨ ɪɚɫɫɱɢɬɚɧɧɵɦ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɫɟɱɟɧɢɹɦ ɫɩɢɪɚɥɢ ɫɬɪɨɢɦ ɝɪɚɮɢɤ 

˔˒ = ݂ሺݎ𝑖ሻ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 3.2. 
 

 
Ɋɢɫɭɧɨɤ 3.2 – Ƚɪɚɮɢɤ˔˒ = ݂ሺݎ𝑖ሻ 

 
ɉɭɬɟɦ ɪɚɡɛɢɟɧɢɹ ɝɪɚɮɢɤɚ ɧɚ ɢɧɬɟɪɜɚɥɵ ɫ ɲɚɝɨɦ  

𝑖 = ͳͷ° ɫɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. 
Ɋɟɡɭɥɶɬɚɬɵ ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 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 ݎ𝑖 , ˏ 2,71 3,11 3,51 3,84 4,13 4,38 4,63 4,88 5,12 5,35 5,56 5,75 5,93 6,16 6,52 

 
ɒɢɪɢɧɚ ɩɨɞɜɨɞɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɢɡ Ƚɍɏ, ɪɚɜɧɚ ʑ’ = ʹ,ͻʹͺ ∙ ଵܦ = ͳͺ,Ͷ ˏ, 

ɱɬɨ ɦɧɨɝɨ ɛɨɥɶɲɟ ɞɨɩɭɫɬɢɦɵɯ 7 ɦɟɬɪɨɜ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ 
ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɛɵɱɨɤ, ɲɢɪɢɧɨɣ: 

 ܾ = ͳ + ܳ௠௔௫ͶͲͲ = ͳ + ͺͺ,ͷͶͲͲ = ͳ,ʹʹ ˏ,                                                                ሺ͵.ʹͲሻ 

 
ɝɞɟ ܳ௠௔௫– ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ, ɪɚɜɧɵɣ: 
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ܳ௠௔௫ =  ܰͻ,ͺͳ ∙ ௣ܪ ∙ ˚˔˃˓ߟ = ͳͳͲͲͲͻ,ͺͳ ∙ ͳ͵,ͷͷ ∙ Ͳ,ͻͳ͵ = ͺͺ,ͷ ˏଷ/˔.                 ሺ͵.ʹͳሻ 

 
Ɍɨɝɞɚ ɲɢɪɢɧɚ ɩɨɞɜɨɞɚ ɫ ɭɱɟɬɨɦ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɛɵɱɤɚ: 
ܤ  = ′ܤ + ܾ = ͳͲ,͸ + ͳ,ʹʹ = ͳͳ,ͺʹ ˏ. 
 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɫɬɪɨɢɦ ɛɟɬɨɧɧɭɸ ɫɩɢɪɚɥɶɧɭɸ ɤɚɦɟɪɭ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɚ ɪɢɫɭɧɤɟ ȼ.6 ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ. 
 
3.7 ȼɵɛɨɪ ɬɢɩɚ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 
ɇɚɢɛɨɥɟɟ ɤɪɭɩɧɵɦɢ ɩɨ ɝɚɛɚɪɢɬɚɦ ɷɥɟɦɟɧɬɚɦɢ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

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

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

ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɞɥɹ ɉɅ ɝɢɞɪɨɬɭɪɛɢɧ [2] ɨɩɪɟɞɟɥɟɧ ɬɢɩ ɦɚɫɥɨɧɚɩɨɪɧɨɣ 
ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɧɚɩɨɪɚ 18,80 ɦ ɢ D1 = 4 ɦ: Ɇɇɍ 2,5/1-40-4-2, ɝɞɟ:  

2,5 – ɨɛɴɟɦ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ; 
1 – ɤɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɜ; 
40 – ɫɨɫɭɞ, ɪɚɫɫɱɢɬɚɧɧɵɣ ɧɚ ɞɚɜɥɟɧɢɟ 40 ɤɝɫ/ɫɦ2; 
4 – ɜɦɟɫɬɢɬɟɥɶɧɨɫɬɶ ɫɥɢɜɧɨɝɨ ɛɚɤɚ ɜ ɦ3; 
2 – ɤɨɥɢɱɟɫɬɜɨ ɧɚɫɨɫɨɜ. 
 
3.8 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 
 

Ⱦɥɹ ɉɅ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɵɛɪɚɧ ɗȽɊ ɞɥɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɫ ɞɜɭɦɹ 
ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɨɪɝɚɧɚɦɢ. ɋɨɝɥɚɫɧɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [2], ɜɵɛɢɪɚɟɦ 
ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ ɬɢɩɚ ɗȽɊɄ-2ɢ1-100-4, ɝɞɟ: 

2ɢ1 – ɭɩɪɚɜɥɹɸɳɚɹ ɤɨɥɨɧɤɚ 2ɢ1; 
100 – ɞɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ ɜ ɦɦ; 
4 – ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ 4-ɝɨ ɢɫɩɨɥɧɟɧɢɹ. 

 
3.9 Ɋɚɫɱёɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 
 
ȼɚɥ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ. 

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

Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ: 
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ʛˍ˓ = Ͳ,ͲͲͻ͹Ͷ ∙ ܰ݊˔ˋː˘ = Ͳ,ͲͲͻ͹Ͷ ∙ ͳͳͲͲͲͳͷͲ = Ͳ,͹ͳͶ ˍʜ ∙ ˏ;                     ሺ͵.ʹʹሻ 

 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ): 
˅∗ܦ  ൒ ቆͷ,ͳ ∙ ʛˍ˓߬ˇˑ˒ ቇ଴.ଷଷ = (ͷ,ͳ ∙ Ͳ,͹ͳͶ͵Ͳ )଴.ଷଷ = Ͳ,Ͷͻͻ ˏ;                                  ሺ͵.͵͵ሻ 

 
ɝɞɟ     ߬ɞɨɩ = ͵Ͳ Ɇɉɚ 

 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɜɚɥɚ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ 

ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɝɨ: 
ɜܦ  = ͷͲͲ ɦɦ. 

 

3.10 Ɋɚɫɱёɬ ɩɨɞɲɢɩɧɢɤɚ 
 
ɉɪɢ ɪɚɫɱɟɬɟ ɩɨɞɲɢɩɧɢɤɚ ɨɩɪɟɞɟɥɹɟɦ ɟɝɨ ɪɚɡɦɟɪɵ ɢ ɩɪɨɜɟɪɹɟɦ ɩɨ 

ɤɪɢɬɟɪɢɸ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ. 
Ɋɚɞɢɚɥɶɧɭɸ ɫɢɥɭ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɷɦɩɢɪɢɱɟɫɤɨɣ 

ɡɚɜɢɫɢɦɨɫɬɢ: 
 ܴ˓˃ˇ = Ͳ,ͺ ∙ ܰ݊˔ˋː˘ ∙ ଵܦ = Ͳ,ͺ ∙ ͳͳͲͲͲͳͷͲ ∙ Ͷ = ͳͶ,͸͹ ˍʜ;                                               ሺ͵.͵Ͷሻ 

 
Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ ݀ɩ, ɫ ɭɱɟɬɨɦ ɨɛɥɢɰɨɜɤɢ, ɨɛɵɱɧɨ 

ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ (15 ÷ 20) ɦɦ ɛɨɥɶɲɟ ܦ˅:  
 ݀ɩ = ˅ܦ + Ͳ,Ͳʹ = Ͳ,ͷ + Ͳ,Ͳʹ = Ͳ,ͷʹ ˏ.                                                          ሺ͵.͵ͷሻ 
 
Ⱦɥɹ ɤɨɥɶɰɟɜɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɚɜɧɨ: 
ɭɞ݌  = ܴ˓˃ˇ݀ɩ ∙ ℎ˒ = ͳͶ,͸͹Ͳ,ͷʹ ∙ Ͳ,ʹ = ͻͶ,Ͳʹ ˍʞ˃;                                                          ሺ͵.͵͸ሻ 

 
ɝɞɟ    ℎ˒ = Ͳ,͵ ˏ, ɜɡɹɬ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɬɚɛɥɢɰɚɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ܦ˅. 

 
Ⱦɥɹ ɤɨɥɶɰɟɜɵɯ ɩɨɞɲɢɩɧɢɤɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɨɥɭɱɟɧɨ, ɱɬɨ 

ɞɨɩɭɫɤɚɟɦɨɟ [ɪɭɞ] ɪɚɜɧɨ: 
[ˇ˖݌]  = ʹͻ ∙ ܷ = ʹͻ ∙ ͺ,ͳ͸ = ʹ͵͸,͹ ˍʞ˃,                                                         ሺ͵.͵͹ሻ 
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ܷ = ߨ ∙ ݊˔ˋː˘ ∙ ݀ɉ͵Ͳ = ͵,ͳͶ ∙ ͳͷͲ ∙ Ͳ,ͷʹ͵Ͳ = ͺ,ͳ͸ ˏ ˔⁄ ,                                ሺ͵.͵ͺሻ 

 
Ɍɨɝɞɚ: 
ɭɞ݌  < [ɭɞ݌] → ʹ͵͸,͹ < ͶͲͺ,ʹ ˍʞ˃ → ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 
 
ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɫɟɝɦɟɧɬɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ.  
Ɉɩɪɟɞɟɥɢɦ ɭɫɢɥɢɟ ɧɚ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɣ ɫɟɝɦɟɧɬ: 
 ܴଵ =  ܴ ɪаɞ ሺͳ +  ʹcos ߙ + ሻሻ ߙ ʹሺݏ݋ܿʹ  = 

 = ͳͶ,͸͹ͳ + ʹ cos ቀ͵͸Ͳͺ ቁ + ʹcos ሺʹ ∙ ͵͸Ͳͺ ሻ = ͸,ͺ ɤɇ,                                              ሺ͵.͵ͻሻ 

 
Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɭɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɟɝɦɟɧɬ: 
ˇ˖݌  = ܴ˓˃ˇ݈˔ˈˆˏ ∙ ℎ˒ = ͳͶ,͸͹Ͳ,ͳ͹ ∙ Ͳ,ʹ = ʹͺͳ,͹ ˍʞ˃,                                                      ሺ͵.ͶͲሻ 

 
ɝɞɟ    ݈˔ˈˆˏ- ɞɥɢɧɚ ɫɟɝɦɟɧɬɚ ɜ ɨɤɪɭɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɩɪɢɱɟɦ 

 ݈ɫɟɝɦ = Ͳ,ͺͷ ∙ ߨ ∙ ݀ɉܼɫɟɝɦ
= Ͳ,ͺͷ ∙ ͵,ͳͶ ∙ Ͳ,ͷʹͺ = Ͳ,ͳ͹ ɦ.                                       ሺ͵.Ͷͳሻ 

 
Ⱦɥɹ ɫɟɝɦɟɧɬɧɵɯ ɩɨɞɲɢɩɧɢɤɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɨɥɭɱɟɧɨ, ɱɬɨ 

ɞɨɩɭɫɤɚɟɦɨɟ [ɪɭɞ] ɪɚɜɧɨ: 
[ˇ˖݌]  = ͷͲ ∙ ܷ = ͷͲ ∙ ͺ,ͳ͸ = ͶͲͺ,ʹ ˍʞ˃.                                                         ሺ͵.Ͷʹሻ 
 
Ɍɨɝɞɚ: 
ɭɞ݌  < [ɭɞ݌] → ʹͺͳ,͹ < ͶͲͺ,ʹ ˍʞ˃ → ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 
 
ɇɚɩɪɚɜɥɹɸɳɢɣ ɩɨɞɲɢɩɧɢɤ ɬɭɪɛɢɧɵ, ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɨɫɩɪɢɹɬɢɹ 

ɪɚɞɢɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ. ɉɨ ɪɚɫɱɟɬɚɦ ɜɢɞɧɨ, ɱɬɨ ɧɢ ɜ ɨɞɧɨɦ ɢɡ ɩɨɞɲɢɩɧɢɤɨɜ 
ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɧɟ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɨɝɨ ɡɧɚɱɟɧɢɹ (݌ɭɞ >  Ⱦɥɹ .([ɭɞ݌]
ɭɫɬɚɧɨɜɤɢ ɜɵɛɢɪɚɟɦ ɫɟɝɦɟɧɬɧɵɣ ɩɨɞɲɢɩɧɢɤ, ɬ.ɤ. ɫɟɝɦɟɧɬɧɵɟ ɩɨɞɲɢɩɧɢɤɢ 
ɛɨɥɟɟ ɬɟɯɧɨɥɨɝɢɱɧɵ, ɦɟɧɟɟ ɬɪɭɞɨɟɦɤɢ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɢ ɭɞɨɛɧɟɟ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚ Ƚɗɋ.  
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3.11 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, ɩɪɢ ɤɨɬɨɪɨɣ ɩɨɞɩɹɬɧɢɤ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɨɩɨɪɟ, 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɧɚ ɤɪɵɲɤɟ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɚ ɜɟɪɯɧɢɣ ɩɨɞɲɢɩɧɢɤ ɝɟɧɟɪɚɬɨɪɚ 
ɪɚɫɩɨɥɨɠɟɧ ɜ ɜɟɪɯɧɟɣ ɤɪɟɫɬɨɜɢɧɟ. ɇɚɝɥɹɞɧɨ ɫɯɟɦɚ ɤɨɦɩɨɧɨɜɤɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 3.3.  

 

Ɋɢɫɭɧɨɤ 3.3 –Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɤɨɦɩɨɧɨɜɤɢ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 

3.12 ȼɵɛɨɪ ɤɪɚɧɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
Ɇɚɫɫɚ ɊɄ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ: ܩ˕ =  ͳͻͲ ˕. 
Ɇɚɫɫɚ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ: ܩ˓ = ʹʹ͹ ˕. Ɉɛɳɢɣ ɜɟɫ ɝɟɧɟɪɚɬɨɪɚ: ܩˆ =  Ͷͷ͸ ˕. 
ɉɨ ɜɵɲɟɭɤɚɡɚɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɦɚɫɫɵ, ɚ ɬɚɤɠɟ ɩɨ ɞɚɧɧɵɦ ɩɨɫɨɛɢɹ[7], 

ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɦɨɫɬɨɜɨɣ ɤɪɚɧ Ʉ500/100. ɉɪɨɥɟɬ ɤɪɚɧɚ ܮˍ = ʹͶ,ͷ ˏ, 
ɜɵɫɨɬɚ ɤɪɸɤɚ – 2,7 ɦ, ɲɢɪɢɧɚ ɤɪɚɧɚ ʑ =  ͳͶ ˏ, ɜɵɫɨɬɚ ɦɨɫɬɚ ɤɪɚɧɚ ܪ =  ͸,ͺ ˏ. 

 
3.13 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɡɞɚɧɢɹ Ƚɗɋ 
 
Ɉɩɪɟɞɟɥɟɧɧɵɟ ɜɵɲɟ ɬɢɩɵ ɬɭɪɛɢɧɵ, ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, ɤɪɚɧɚ ɢ ɢɯ ɨɫɧɨɜɧɵɟ 

ɪɚɡɦɟɪɵ ɩɨɡɜɨɥɹɸɬ ɪɚɫɫɱɢɬɚɬɶ ɝɚɛɚɪɢɬɵ ɡɞɚɧɢɹ Ƚɗɋ ɩɨ ɦɟɬɨɞɢɤɟ [8], 
ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɞɥɹ ɪɭɫɥɨɜɵɯ Ƚɗɋ. 

ɒɢɪɢɧɚ ɚɝɪɟɝɚɬɧɨɝɨ ɛɥɨɤɚ: 
ˎ˄ܤ  = ሺʹ,ͺ ÷ ͵,ʹሻ ∙ ଵܦ = ͵ ∙ Ͷ = ͳʹ ˏ.                                                             ሺ͵.Ͷ͵ሻ 
 
Ⱦɥɢɧɚ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ: 
˒ˏܮ  = ͳ,ͷ ∙ ˎ˄ܤ = ͳͺ ˏ.                                                                                        ሺ͵.ͶͶሻ 
 
Ⱦɥɢɧɚ ɡɞɚɧɢɹ Ƚɗɋ ɩɨɩɟɪɟɤ ɬɟɱɟɧɢɹ: 
ʒЭʠܮ  = ݊˃˓ˆ ∙ ˎ˄ܤ + ˒ˏܮ = ʹͳʹ + ͳͺ = Ͷʹ ˏ.                                                ሺ͵.Ͷͷሻ 
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ɒɢɪɢɧɚ ɡɞɚɧɢɹ Ƚɗɋ ɜɞɨɥɶ ɬɟɱɟɧɢɹ: 
ʒЭʠܤ  = ሺ͹,ͷ ÷ ͺ,ͷሻ ∙ ଵܦ = ͺ ∙ Ͷ = ͵ʹ ˏ.                                                           ሺ͵.Ͷ͸ሻ 

 
ȼɵɫɨɬɭ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɧɚɡɧɚɱɚɟɦ ɦɢɧɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɵɦɢ ɢɡ ɭɫɥɨɜɢɹ 

ɩɪɨɧɨɫɚ ɧɚɢɛɨɥɟɟ ɤɪɭɩɧɨɝɨ ɦɨɧɬɚɠɧɨɝɨ ɭɡɥɚ. ɉɪɢɧɢɦɚɟɦ ܪˏˊ = ͳͻ,͹ͺ ˏ. 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 

4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 
 

Ƚɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɉɚɜɥɨ-Ɍɚɬɚɪɟɧɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɚ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɜ ɪɚɡɥɢɱɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɚɯ ɢ 
ɨɬɜɟɱɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɧɟɨɛɯɨɞɢɦɨɣ ɧɚɞɟɠɧɨɫɬɢ, ɦɚɧɟɜɪɟɧɧɨɫɬɢ, ɭɞɨɛɫɬɜɚɦ ɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɹɦ ɨɩɬɢɦɢɡɚɰɢɢ ɡɚɬɪɚɬ ɧɚ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɸ [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».  

Ɍɚɤ ɤɚɤ ɫɬɚɧɰɢɹ ɦɟɧɶɲɟ 100 Ɇȼɬ, ɬɨ ɞɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɝɟɧɟɪɚɬɨɪɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɚɤ 5% ɨɬ ∑ܲ̂ ,ːˑˏ: 

 ܵ˔ː = Ͳ,Ͳͷ ∙ ܲ̂  ːˑˏܿ߮ݏ݋ = Ͳ,Ͳͷ ∙ ʹʹ,͹Ͳ,ͺ = ͳͶͳͻ 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 ɌɆȽ-1600/6,3/0,4, ɩɚɫɩɨɪɬɧɵɟ 
ɞɚɧɧɵɟ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 

 
Ɍɚɛɥɢɰɚ 4.1 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɆȽ-1600/6,3/0,4 Sɧɨɦ, 

Ɇȼɬ 
ܷ, ɤȼ ˍܷˊ, % 𝛥 ௫ܲ, ɤȼɬ 𝛥̱ܲ , ɤȼɬ 

ɋɬɨɢɦɨɫɬɶ, 
ɦɥɧ.ɪɭɛ ˅ܷː , ɤȼ ːܷː, ɤȼ 

1,6 6,3 0,4 6,0 1,9 16 0,8 

 ܵ˕˔ː = ͳ͸ͲͲ ˍʑ ∙ ʏ ൒ ܵ˔ː = ͳͶͳͻ ˍʑ ∙ ʏ. 
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4.2.2 ȼɵɛɨɪ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
 
1. Ⱦɥɹ ɫɯɟɦɵ ɫ ɟɞɢɧɢɱɧɵɦɢ ɛɥɨɤɚɦɢ 
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݋ = ʹʹ,͹ − ʹʹ,͹ ∙ Ͳ,ͲͷͲ,ͺͲ = ʹ͸,ͻ͸ ʛʑ ∙ ʏ,                                  ሺͶ.͵ሻ 

 
ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ «Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ» ɜɵɛɢɪɚɟɬɫɹ ɫɢɥɨɜɨɣ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɫ ɫɢɫɬɟɦɨɣ ɨɯɥɚɠɞɟɧɢɹ ɜɢɞɚ 
«Ⱦɐ», ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɪɚɛɨɬɵ ɜ ɛɥɨɤɟ ɫ ɝɟɧɟɪɚɬɨɪɨɦ ɌȾɇ-16000/110, ɍɏɅ1* 
ɋɌɈ 15352615-024-2012. ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.2. 
 
Ɍɚɛɥɢɰɚ 4.2 −Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɇ-16000/110-ɍ1 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɧɨɦ Ɇȼ∙Ⱥ  
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜɵɫɲɟɣ 

ɨɛɦɨɬɤɢ 
Uɜɧ ɤȼ  

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɢɡɲɟɣ 
ɨɛɦɨɬɤɢ 

Uɧɧ ɤȼ  

ɇɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ Uɤ   

ɉɨɬɟɪɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ Δܲɤ ɤȼɬ  
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ Δܲɯɯ ɤȼɬ  

Ɍɨɤ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ܫɯ   

ɋɬɨɢɦɨɫɬɶ Кɬ ɦɥɧ.ɪɭɛ  

 
ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 

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

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

 
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];  
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T˅ = ͸Ͳ – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ [12, ɬɚɛɥ. 6.6]. 

ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆ܹ̆ ˘ = ݊˕ ∙ ∆ܲ̆ ˘ ∙ ˄˃˓ݐ = ͳ ⋅ Ͳ,Ͳͺͷ ⋅ ͺ͹ʹͻ = ͳ͸ͷ,ͺ ʛʑ˕ ∙ ˚,                        ሺͶ.͸ሻ 

 
ɝɞɟ nʡ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 

ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆ܹ = ∆̞̱ܲ݊ ∙ (ܵ˓˃˔˚ܵːˑˏ )ଶ ∙ ߬ = Ͳ,Ͳͺͷͳ ∙ (ͳͶ,ʹͳ͸ )ଶ ∙ ʹͶͲͷ = ͳ͸ͳ ʛʑ˕ ∙ ˚.             ሺͶ.͹ሻ 

 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 

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

Ⱦɥɹ ɬɪёɯ ɛɥɨɤɨɜ ɜɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ: 
 ሺܷଶሻ = ሺܷଵሻ ∙ ʹ = ͳ,͸͹ ∙ ʹ = ͵,͵Ͷ ˕˞˔. ˓˖˄./ˆˑˇ.                                             ሺͶ.ͻሻ 

 
2. Ⱦɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧёɧɧɵɦɢ ɛɥɨɤɚɦɢ 

 ܵɪɚɫ = ʹ ⋅ ɝܲɟɧ − ɫܲɧcos ߮ = ʹ ⋅ ͳʹ,ͷ − ͳʹ,ͷ ⋅ Ͳ,ͲͷͲ,ͺ = ͵Ͳ ʛʑ ∙ ʏ.                         ሺͶ.ͳͲሻ 

 
ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ «Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ» ɜɵɛɢɪɚɟɬɫɹ ɫɢɥɨɜɨɣ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɫ ɫɢɫɬɟɦɨɣ ɨɯɥɚɠɞɟɧɢɹ ɜɢɞɚ 
«Ⱦɐ», ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɪɚɛɨɬɵ ɜ ɛɥɨɤɚɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɌɊȾɇ-32000/110, 
ɍɏɅ1 ɋɌɈ 15352615-024-2012. ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3. 
 
Ɍɚɛɥɢɰɚ 4.3 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɊȾɇ-32000/110 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɧɨɦ Ɇȼ∙Ⱥ  
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜɵɫɲɟɣ 

ɨɛɦɨɬɤɢ 
Uɜɧ ɤȼ  

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɢɡɲɟɣ 
ɨɛɦɨɬɤɢ 

Uɧɧ ɤȼ  
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4.3 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 

ɇɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ Uɤ  6,3 

ɉɨɬɟɪɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ Δܲɤ ɤȼɬ 10,5 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ Δܲɯɯ ɤȼɬ 145 

Ɍɨɤ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ܫɯ  32 
ɋɬɨɢɦɨɫɬɶ Кɬ ɦɥɧ.ɪɭɛ 7 

 
ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ: 
 ߬ = (Ͳ,ͳʹͶ + ʡ௠௔௫ͳͲସ )ଶ ∙ ͺ͹͸Ͳ = (Ͳ,ͳʹͶ + ͶͲͲͲͳͲସ )ଶ ∙ ͺ͹͸Ͳ = ʹͶͲͷ ˚ˆˑˇ ሺͶ.ͳͳሻ 

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

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: 
 ∆ܹ̆ ˘ = ݊˕ ∙ ∆ܲ̆ ˘ ∙ ˄˃˓ݐ = ʹ ⋅ Ͳ,Ͳ͵ʹ ⋅ ͺ͹ʹ͹ = ʹ͹ͻ,͵ ʛʑ˕ ∙ ˚;                     ሺͶ.ͳ͵ሻ 
 

ɝɞɟ nʡ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 

 ∆ܹ = ∆̞̱ܲ݊ ∙ (ܵ˓˃˔˚ܵːˑˏ )ଶ ∙ ߬ = Ͳ,ͳͶͷͳ ∙ (͵Ͳ͵ʹ)ଶ ∙ ʹͶͲͷ = ͵ͲͲ,Ͷ ʛʑ˕ ∙ ˚;          ሺͶ.ͳͶሻ 

 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ሺܷଷሻ = ଵߚ ∙ ∆ ௫ܹ௫ + ଶߚ ∙ ∆ܹ = Ͳ,͸ ∙ ͳͲ−ଶ ∙ ʹ͹ͻ,͵ + Ͳ,ͻ ∙ ͳͲ−ଶ ∙ ͵ͲͲ,Ͷ = = ʹ,ͺͶ ˕˞˔. ˓˖˄./ˆˑˇ                                                                                           ሺͶ.ͳͷሻ 
 

ɝɞɟ 1ߚ – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɫɨɝɥɚɫɧɨ Ɏɟɞɟɪɚɥɶɧɨɣ ɫɥɭɠɛɟ ɩɨ 
ɬɚɪɢɮɚɦ [13], ɪɚɜɧɵɣ Ͳ,͸ ∙ ͳͲ−ଶ  ˕˞˔. ˓˖˄./ሺʛʑ˕ ∙ ˚ሻ, ߚଶ = Ͳ,ͻ ∙ ͳͲ−ଶ ˕˞˔. ˓˖˄./ሺʛʑ˕ ∙ ˚˃˔ሻ. 

Ⱦɥɹ ɬɪёɯ ɛɥɨɤɨɜ ɜɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ: 
 ሺܷସሻ = ሺܷଵሻ + ሺܷଷሻ = ͵,͵Ͷ + ʹ,ͺͶ = ͸,ͳͺ ˕˞˔. ˓˖˄./ˆˑˇ.                           ሺͶ.ͳ͸ሻ 
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4.3 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 
 
ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɧɚ Ɋɍ 110 ɤȼ: 
 SΣ = (P̟ ˔˕ − P̝ ːcosɔˆ ) = ʹ ∙ (ʹʹ,͹ − ͳ,ͳͶͲ,ͺ ) = ʹ͸,ͻ͸ ʛʑ ∙ ʏ.                              ሺͶ.ͳ͹ሻ 

 
ɇɚɬɭɪɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ɩɟɪɟɞɚɜɚɟɦɚɹ ɩɨ 1 ɰɟɩɢ 110 ɤȼ ܲː ˃˕ = ͵Ͳ Ɇȼɬ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ cosɔୡ = Ͳ,ͺͷ. 
Ʉɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 110 ɤȼ: 
 ݊ˎ = ܵΣܲː ˃˕/cosɔୡ + ͳ = ʹ͸,ͻ͸͵Ͳ/Ͳ,ͺͷ + ͳ = ͵,ͳ.                                                  ሺͶ.ͳͺሻ 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ȼɅ 110 ɤȼ ɪɚɜɧɵɦ nˎ = ʹ. 
Ɋɚɛɨɱɢɣ ɬɨɤ ȼɅ 110 ɤȼ: 
˄˃˓ܫ  = ܵΣ݊ˎ ∙ √͵ ∙ ːܷˑˏ = ͵Ͷʹ,Ͷʹ√͵ ∙ Ͷ ∙ ͳͳͲ = ʹʹͷ ʏ.                                                ሺͶ.ͳͻሻ 

 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 110 ɤȼ: 
˚˔˃˓ܫ  = ʡߙ ∙ 𝑖ߙ ∙ ˄˃˓ܫ = ͳ,ͳ ∙ ͳ,Ͳͷ ∙ ͹Ͳ,͹ = ͹Ͷ,͵ ʏ,                                          ሺͶ.ʹͲሻ 

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

ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱёɬɧɨɝɨ ɬɨɤɚ ɜɵɛɢɪɚɟɦ ɩɪɨɜɨɞ Ⱥɋ-70/11, ɤɨɬɨɪɨɦɭ 
ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɫɥɟɞɭɸɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ [ͳʹ, ˕˃˄ˎ ͵.ͳͷ]: 

Ⱦɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ ܫˇˑ˒ =  ʹ͸ͷ ʏ; 
ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ: 
˅˃.˒ܫ  = S∑ሺnˎ − ͳሻ ∙ √͵ ∙ Uːˑˏ = ʹ͸,ͻ͸ͳ ∙ √͵ ∙ ͳͳͲ = Ͳ,ͳͶͳ ˍʏ.                              ሺͶ.ʹͳሻ 

˅˃.˒ܫ  <  ˑ˒, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɪɚɧɧɵɣ ɩɪɨɜɨɞ Ⱥɋ-70/11 ɭɞɨɜɥɟɬɜɨɪɹɟɬˇܫ
ɭɫɥɨɜɢɸ ɧɚɝɪɟɜɚ. 

 
 
 



 

43 

4.4 ȼɵɛɨɪ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 
 

Ɍɚɤ ɤɚɤ ɩɪɨɟɤɬɢɪɭɟɦɚɹ ɫɬɚɧɰɢɹ ɢɦɟɟɬ ɦɨɳɧɨɫɬɶ 22,7 Ɇȼɬ, ɚ ɬɚɤɠɟ ɧɢɡɤɢɟ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ, ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɦɟɧɢɬɶ ɄɊɍɗ 110 ɤȼ.  
 ɉɪɢɧɢɦɚɟɬɫɹ ɫɯɟɦɚ ɫ ɨɞɧɨɣ ɫɢɫɬɟɦɨɣ ɫɛɨɪɧɵɯ ɲɢɧ. 
 

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.ʹʹሻ 
 
ɝɞɟ ʙʙʟʢЭ- ɪɚɫɱɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɄɊɍɗ (ɹɱɟɣɤɚ ɄɊɍɗ – 15 ɦɥɧ.ɪɭɛ.); ʙ˕- ɪɚɫɱɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ (ɫɦ. ɬɚɛɥɢɰɭ 3, 4); ʙʡʠʜ- ɪɚɫɱɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ (ɫɦ. ɬɚɛɥɢɰɭ 5); ݊ – ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ; ݉ – ɤɨɥɢɱɟɫɬɜɨ Ɍɋɇ; ݐ - ɤɨɥɢɱɟɫɬɜɨ ɹɱɟɟɤ ɈɊɍ. 
ݐ  = ߙ + ߚ + ʹ = Ͷ + ͵ + ͳ = ͺ (1 ɫɥɭɱɚɣ) 

ݐ  = ߙ + ߚ + ʹ = ʹ + ͵ + ͳ = ͸ (2 ɫɥɭɱɚɣ) 
 

ɝɞɟ α – ɤɨɥɢɱɟɫɬɜɨ ɜɜɨɞɧɵɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ 
β – ɤɨɥɢɱɟɫɬɜɨ ɥɢɧɢɣ 
Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ʙଵଵଵ଴ ɞɥɹ ɫɯɟɦɵ ɫ ɟɞɢɧɢɱɧɵɦɢ ɛɥɨɤɚɦɢ: 

 ʙଵଵଵ଴ = ʹ ⋅ Ͷ͹ͲͲ + ͵ ⋅ ͻ͹ͲͲ + ͷ ⋅ Ͷ͵,ͷ = Ͷ͵ͷ ˏˎː. ˓˖˄ 
 

Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ʙଶଵଵ଴ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ: 
 ʙଶଵଵ଴ = ͺ͵͸ͻ + ͵ ⋅ ͻ͹ͲͲ + Ͷ ⋅ ͵͸,ͺ = ͵͸͹ ˏˎː. ˓˖˄. 

 
ɉɪɢɜɟɞёɧɧɵɟ ɡɚɬɪɚɬɵ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ʖ𝑖 = ʔː ∙ ʙ𝑖 + ʗ𝑖,                                                                                                   ሺͶ.ʹ͵ሻ 
 
ɝɞɟ ʔː – Ʉɨɷɮɮɢɰɢɟɧɬ ɧɨɪɦɚɬɢɜɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɜ 
ɷɧɟɪɝɟɬɢɤɭ ɩɨ ɩɪɢɤɚɡɭ Ɇɢɧɫɬɪɨɹ ɊɎ , ɪɚɜɧɵɣ 15 %. 
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ʖଵ = Ͳ,ͳͷ ∙ Ͷ͵ͷͲͲͲͲͲͲ + ͵͵͵ͻ = ͸ͷʹͷ͵ ˕˞˔. ˓˖˄./ˆˑˇ.  
 ʖଶ = Ͳ,ͳͷ ∙ ͵͸͹ͲͲͲͲͲͲ + ʹͺͶͶ = ͷͷͳͻʹ ˕˞˔. ˓˖˄./ˆˑˇ.  

 
Ɋɚɫɫɱɢɬɚɟɦ ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɜɚɪɢɚɧɬɚɦɢ: 
 P = ʖଵ − ʖଶʖଵ ∙ ͳͲͲ% = ͸ͷʹͷ͵ − ͷͷͳͻʹ͸ͷʹͷ͵ ∙ ͳͲͲ% = ͳͷ,Ͷʹ%.                    ሺͶ.ʹͶሻ 

 
ɉɨɫɤɨɥɶɤɭ ɪɚɡɧɢɰɚ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɦɟɠɞɭ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ ɢ 

ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ ɛɨɥɟɟ 5 %, ɚ ɢɦɟɧɧɨ 15,42 %, ɜɚɪɢɚɧɬɵ ɹɜɥɹɸɬɫɹ 
ɷɤɨɧɨɦɢɱɟɫɤɢ ɧɟ ɪɚɜɧɨɰɟɧɧɵɦɢ, ɧɨ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɜɵɫɨɤɨɣ ɧɚɞёɠɧɨɫɬɢ 
ɪɚɛɨɬɵ ɢ ɩɪɨɫɬɨɬɵ ɫɯɟɦɵ ɜɵɛɢɪɚɟɦ ɨɞɢɧɨɱɧɵɣ ɛɥɨɤ. 

 
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 ∙ ːܷˑˏଶܵːˑˏ = Ͳ,͹͸ ∙ ͸,͵ଶͳͷ,͸ = ͳ,ͻ͵ ʝˏ,                                                         ሺͶ.ʹͷሻ 

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

ݎ̂  = ˘ˆ𝜔 ∙ ʡ˃,ˆ = ͳ,ͻ͵͵ͳͶ ∙ Ͳ,ͲͶͷ = Ͳ,ͳͶ ʝˏ,                                                            ሺͶ.ʹ͸ሻ 

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

ɋɨɩɪɨɬɢɜɥɟɧɢɹ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
˕ݔ  = ͳͲͲ%ˊˍݑ ∙ ʑܷʜଶܵːˑˏ = ͳͲ,ͷͳͲͲ ∙ ͳͳͷଶͳ͸ = ͺ͸,͹ͻ ʝˏ,                                                  ሺͶ.ʹ͹ሻ 

 
ɝɞɟ ݑˍˊ% – ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ʑܷʜ – ɧɚɩɪɹɠɟɧɢɟ ɨɛɦɨɬɤɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
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ݎ̞ = ∆̱ܲ ∙ ʑܷʜଶܵːˑˏଶ = Ͳ,ͺͷ ∙ ͳͳͷଶͳ͸ଶ = Ͷ,Ͷ ʝˏ,                                                          ሺͶ.ʹͺሻ 

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

ɋɨɩɪɨɬɢɜɥɟɧɢɹ ȼɅ 110 ɤȼ: 
ˎ˅ݔ  = ˇ˖,ˑݔ ∙ ݈ = Ͳ,ͶͶͶ ∙ ͶͲ = ͳ͹,͹͸ ʝˏ,                                                         ሺͶ.ʹͻሻ 

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

ݎ˅  ˎ = ˑݎ ,˖ˇ ∙ ݈ = Ͳ,Ͷʹʹ ∙ ͶͲ = ͳ͸,ͺͺ ʝˏ,                                                           ሺͶ.͵Ͳሻ 
 

ɝɞɟ ˑݎ ,˖ˇ – ɭɞɟɥɶɧɨɟ ɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ȼɅ. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɫɬɟɦɵ: 
˔ݔ  = ˄ܷଵଶܵˍ.ˊ = ͳͳͲଶͳͲͲ = ͳʹͳ ʝˏ,                                                                               ሺͶ.͵ͳሻ 

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

ݎ̝  = xʠT˃ ,ʠ ∙ ω = ͳʹͳͲ,Ͳʹͷ ∙ ͵ͳͶ = ͳͷ,Ͷͳ ʝˏ.                                                          ሺͶ.͵ʹሻ 

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

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

ɝɞɟ ܧ∗˔′′  – ɡɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɣ ɗȾɋ ɞɥɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ: 
 ʙଵ = ܷʜʜʑܷʜ = ͸,͸ͳͳͷ = Ͳ,Ͳͷ͹.                                                                                  ሺͶ.͵ͷሻ 
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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 

 
ɇɚ ɪɢɫɭɧɤɚɯ 4.4 ɢ 4.5 ɢɡɨɛɪɚɠɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɬɨɤɨɜ ɬɪёɯɮɚɡɧɨɝɨ 

ɄɁ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɄɊɍɗ 110ɤȼ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
 

 
Ɋɢɫɭɧɨɤ 4.4 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱёɬɚ ɬɪёɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɨɜ 
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Ɋɢɫɭɧɨɤ 4.5 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱёɬɚ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɄɊɍɗ 

 
ɇɚ ɪɢɫɭɧɤɟ 4.6 ɢɡɨɛɪɚɠёɧ ɪɟɡɭɥɶɬɚɬ ɪɚɫɱёɬɚ ɬɨɤɚ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɧɚ ɄɊɍɗ 

110 ɤȼ. 
 

 
Ɋɢɫɭɧɨɤ 4.6 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱёɬɚ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɧɚ ɄɊɍɗ 110 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 Тɢɩ ТКЗ ˒ܫ .ˑ, ˍʏ 𝑖˖ 

1ɮ ɄɊɍɗ 110 ɤȼ 3,03 7,35 
3ɮ ɄɊɍɗ 110 ɤȼ 2,08 5,06 
3ɮ ȼɵɜɨɞɚ ɝɟɧɟɪɚɬɨɪɨɜ 6,3 ɤȼ 2,16 5,92 

ʙʟʢЭሺଵሻܫ  = ͹,͵ͷ ˍʏ > ʙʟʢЭሺଷሻܫ = ͷ,Ͳ͸ ˍʏ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɟɥɢɱɢɧɚ ɬɨɤɚ 
ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɧɚ ɄɊɍɗ 110ɤȼ ɹɜɥɹɟɬɫɹ ɪɚɫɱёɬɧɨɣ ɞɥɹ ɩɪɨɜɟɪɤɢ ɜɵɤɥɸɱɚɬɟɥɟɣ 
ɧɚ ɨɬɤɥɸɱɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ. 

 
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. ɞɥɢɬɟɥɶɧɨ ɩɪɨɜɨɞɢɬɶ ɪɚɛɨɱɢɟ ɬɨɤɢ ɛɟɡ ɱɪɟɡɦɟɪɧɨɝɨ ɩɨɜɵɲɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ; 

2. ɩɪɨɬɢɜɨɫɬɨɹɬɶ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɦɭ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɦɭ ɢ ɬɟɩɥɨɜɨɦɭ 
ɞɟɣɫɬɜɢɸ ɬɨɤɨɜ ɄɁ; 

3. ɜɵɞɟɪɠɢɜɚɬɶ ɦɟɯɚɧɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ, ɫɨɡɞɚɜɚɟɦɵɟ ɫɨɛɫɬɜɟɧɧɨɣ ɦɚɫɫɨɣ 
ɢ ɦɚɫɫɨɣ ɫɜɹɡɚɧɧɵɯ ɫ ɧɢɦɢ ɚɩɩɚɪɚɬɨɜ, ɚ ɬɚɤɠɟ ɭɫɢɥɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ 
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ɪɟɡɭɥɶɬɚɬɟ ɚɬɦɨɫɮɟɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ; ɷɬɨ ɬɪɟɛɨɜɚɧɢɟ ɭɱɢɬɵɜɚɟɬɫɹ ɩɪɢ 
ɦɟɯɚɧɢɱɟɫɤɨɦ ɪɚɫɱɟɬɟ Ʌɗɉ ɢ Ɋɍ; 

4. ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ. 
 
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: 
ܫ̂   ˓˃˄.ˏ˃˘ = ͳ,Ͳͷ ∙ Iˆ,ːˑˏ = ͳ,Ͳͷ ∙ ͳ,Ͷ͵ = ͳ,ͷ ˍʏ;                                          ሺͶ.͵͸ሻ 

 

Ɋɚɛɨɱɢɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 I˓˃˄ ୫a୶ ሺʟʢʑʜሻ = Sˆ,ːˑˏ√͵ ∙ U˕,ːˑˏ = ͳʹͷ√͵ ∙ ͳͳͷ = Ͳ,ʹͻ ˍʏ;                                   ሺͶ.͵͹ሻ 

 
Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɥɢɧɢɹɯ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 110 ɤȼ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
ܫˎ   ˓˃˄.୫a୶ = ܵ𝛴݊ˎ ∙ √͵ ∙ ːܷˑˏ = ʹ͹ʹ ∙ √͵ ∙ ͳͳͷ = Ͳ,Ͳ͹ ˍʏ.                              ሺͶ.͵ͺሻ 

 
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɣ ɥɢɧɢɢ: 
ܫˎ   ˓˃˄.˖˕ˢˉ. = ܵ𝛴ሺ݊ˎ − ͳሻ ∙ √͵ ∙ ːܷˑˏ = ʹ͹ሺʹ − ͳሻ ∙ √͵ ∙ ͳͳͷ = Ͳ,ͳͶ ˍʏ.     ሺͶ.͵ͻሻ 

 
 
4.7.1.1 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. 

ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɈȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» ɞɥɹ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɵɛɢɪɚɟɦ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȽȽ-15-50/6300 
ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊ-20/8000 Ɇɍ3. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.5. 
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Ɍɚɛɥɢɰɚ 4.5 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ 
ȼȽȽ-15-50/6300 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 
ɊȼɊ-20/8000 Ɇɍ3 Uɫɟɬɢ ɧɨɦ = ͸,͵ ɤȼ Uɧɨɦ = ͳͲ ɤȼ Uɧɨɦ = ͳͲ ɤȼ IȽ.ɪɚɛ = ͳͷͲʹ Ⱥ Iɧɨɦ = ͶͲͲͲ Ⱥ Iɧɨɦ = ͺͲͲͲ Ⱥ I୬଴ = ʹ,ͳ͸ ɤȺ Iɩɫ.ɫɤɜ = ͸͵ ɤȺ iɷɥ.ɫɬ = ͳʹͷ ɤȺ i୷ = ͷ,ͻʹ ɤȺ iɩɢɤ.ɫɤɜ = ͳ͵Ͳ ɤȺ Iɬ.ɫɬ = ͷͲ ɤȺ 

 Iɧɨɦ.ɨɬɤɥ = ͸͵ ɤȺ tɨɬɤɥ = ͵ ɫ. 
ȼɤ.ɪɚɫɱ = I୬଴ଶ ∙ (tɨɬɤ + tɪɡ൯ = = ͵ʹ,ͳʹ ଶ ∙ ሺͲ,ͲͶ + Ͳ,Ͳͳሻ = = ͷͳ,͸ ɤȺଶ ∙ ɫ 

ȼɤ.ɧɨɦ = ITଶ ∙ tT = = ͸͵ଶ ∙ ͵ = ͳͳͻͲ͹ ɤȺଶ ∙ ɫ 
ȼɤ.ɧɨɦ = ITଶ ∙ tT = = ͷͲଶ ∙ ͵ = ͹ͷͲͲ 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 
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 
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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. 

 
4.7.1.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 
 

ȼɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɈɌɌ-20ɤȼ. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈɈɈ 
«ɉɊɈɎɈɌȿɄ». ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɈɌɌ-20ɤȼ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɬɚɛɥɢɰɟ 4.7. 
 
Ɍɚɛɥɢɰɚ 4.7 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɐɌɌ-20ɤȼ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ < Uːˑˏ Uʒ = ͸,͵ ˍʑ Uɧɨɦ = ʹͲɤȼ I˓˃˄ ୫a୶ < Iːˑˏ Iʒ.˓˃˄ = ͷͳ͹Ͳʏ Iːˑˏ = ͸ͲͲͲ ʏ 

 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɈɌɇ-20ɤȼ. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈɈɈ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈɈɈ «ɉɊɈɎɈɌȿɄ». ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 
ɐɌɇ-20ɤȼ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.8. 
 
Ɍɚɛɥɢɰɚ 4.8 – ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ Uɫɟɬɢ < Uɧɨɦ  UȽ = ͸,͵ ɤȼ Uɧɨɦ = ʹͲɤȼ 

 
Ⱦɥɹ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɰɟɩɢ 6,3 ɤȼ ɭɫɬɚɧɚɜɥɢɜɚɟɦ 

ɫɨ ɫɬɨɪɨɧɵ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ Ɉɉɇ – 20 ɍɏɅ1 ɮɢɪɦɵ ɈȺɈ «ɍɪɚɥɗɧɟɪɝɨ». 
 
4.7.1.3 ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɄɊɍɗ 
 
Ⱦɨɫɬɨɢɧɫɬɜɨɦ ɄɊɍɗ ɹɜɥɹɟɬɫɹ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ — ɜ ɨɞɧɨɦ ɤɨɪɩɭɫɟ 

ɫɨɜɦɟɳɟɧɵ ɫɛɨɪɧɵɟ ɲɢɧɵ, ɜɵɤɥɸɱɚɬɟɥɶ, ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɫ ɡɚɡɟɦɥɢɬɟɥɹɦɢ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɭɦɟɧɶɲɚɟɬ ɪɚɡɦɟɪɵ ɢ 
ɩɨɜɵɲɚɟɬ ɧɚɞɟɠɧɨɫɬɶ. ɉɨɞɫɬɚɧɰɢɹ ɫ ɦɨɞɭɥɟɦ ɄɊɍɗ ɡɚɧɢɦɚɟɬ 5–10% ɩɥɨɳɚɞɢ 
ɩɨɞɫɬɚɧɰɢɢ ɫ ɨɬɤɪɵɬɵɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ. Ȼɥɚɝɨɞɚɪɹ ɬɚɤɨɣ 
ɤɨɦɩɚɤɬɧɨɫɬɢ ɩɨɞɫɬɚɧɰɢɹ ɦɨɠɟɬ ɛɵɬɶ ɪɚɡɦɟɳɟɧɚ ɜ ɝɭɫɬɨɧɚɫɟɥɟɧɧɵɯ ɪɚɣɨɧɚɯ, 
ɝɨɪɢɫɬɨɣ ɦɟɫɬɧɨɫɬɢ ɢ ɬ.ɞ.  

ɄɊɍɗ ɨɬɥɢɱɚɸɬɫɹ ɜɵɫɨɤɨɣ ɧɚɞɟɠɧɨɫɬɶɸ, ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 
ɜɵɫɨɤɢɦɢ ɢɡɨɥɹɰɢɨɧɧɵɦɢ ɢ ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɷɥɟɝɚɡɚ 
(ɲɟɫɬɢɮɬɨɪɢɫɬɚɹ ɫɟɪɚ SF6) ɢ ɫɜɟɞɟɧɢɟɦ ɤ ɦɢɧɢɦɭɦɭ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ 
ɚɬɦɨɫɮɟɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ ɪɚɫɫɦɨɬɪɟɧɢɹ ɜɵɛɢɪɚɟɦ ɹɱɟɣɤɭ ɄɊɍɗ əȽȽ-110 
ɩɪɨɢɡɜɨɞɫɬɜɚ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ». Ⱦɚɧɧɵɟ ɩɨ ɜɵɛɨɪɭ ɄɊɍɗ 110ɤȼ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɜ ɬɚɛɥɢɰɟ 4.9. 
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Ɍɚɛɥɢɰɚ 4.9 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɄɊɍɗ 110ɤȼ 

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

əɱɟɣɤɚ əȽȽ-110ɍ 

Uɫɟɬɢ ɧɨɦ = 110 ɤȼ Uɧɨɦ = 110 ɤȼ 
Iɪɚɛ max = 290 Ⱥ Iɧɨɦ = 800 Ⱥ 
Iɩɨ = 15,54 ɤȺ Iɨɬɤɥ.ɧɨɦ. = 50 ɤȺ 

iɭ = 24,17 ɤȺ 
Iɬɟɪɦ = 50 ɤȺ 

tɬɟɪɦ = 3 ɫ 

ȼɤ.ɪɚɫɱ = I୬଴ଶ ∙ (tɨɬɤ + tɪɡ൯ = = ͳͷ,ͷͶ ଶ ∙ ሺͲ,Ͳͺ + Ͳ,Ͳͳሻ = ʹͳ,͹͵ ɤȺଶ ∙ ɫ 

ȼɤ.ɧɨɦ = ITଶ ∙ tT = = ͷͲଶ ∙ ͵ = ͹ͷͲͲ ɤȺଶ ∙ ɫ 

 

ɄɊɍɗ  ɫɟɪɢɢ əȽȽ-110 ɫ ɬɨɤɨɦ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɫɧɨɜɧɨɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɨɞɫɬɚɧɰɢɢ: ɜɵɤɥɸɱɚɬɟɥɢ, ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɫ ɡɚɡɟɦɥɢɬɟɥɹɦɢ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ, Ɉɉɇ, ɫɨɜɦɟɳɟɧɧɵɟ ɜ ɡɚɡɟɦɥɟɧɧɨɦ 
ɦɟɬɚɥɥɢɱɟɫɤɨɦ ɤɨɪɩɭɫɟ, ɡɚɩɨɥɧɟɧɧɨɦ ɷɥɟɝɚɡɨɦ, ɨɛɥɚɞɚɸɳɢɦ ɥɭɱɲɢɦɢ 
ɢɡɨɥɢɪɭɸɳɢɦɢ ɢ ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɦɢ ɤɚɱɟɫɬɜɚɦɢ. ɒɤɚɮɵ ɭɩɪɚɜɥɟɧɢɹ ɄɊɍɗ 
ɨɫɧɚɳɟɧɵ ɰɢɮɪɨɜɵɦɢ ɬɟɪɦɢɧɚɥɚɦɢ, ɩɨɡɜɨɥɹɸɳɢɦɢ ɪɟɚɥɢɡɨɜɚɬɶ ɫɢɫɬɟɦɭ 
«ɐɢɮɪɨɜɚɹ ɩɨɞɫɬɚɧɰɢɹ» ɫɨɝɥɚɫɧɨ ɆɗɄ 61850. ɂɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɄɊɍɗ ɦɨɝɭɬ ɛɵɬɶ ɤɚɤ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ ɫ 
MOU ɭɫɬɪɨɣɫɬɜɚɦɢ, ɬɚɤ ɢ ɩɨɥɧɨɫɬɶɸ ɰɢɮɪɨɜɵɦɢ. Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɹɱɟɣɤɢ ɄɊɍɗ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.10. 

 

Ɍɚɛɥɢɰɚ 4.10 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɹɱɟɣɤɢ ɄɊɍɗ 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ Uɧɨɦ = 110 

ɇɚɢɛɨɥɶɲɟɟ ɪɚɛɨɱɟɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 121 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɨɬɤɥɸɱɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɹ, ɤȺ 50 

ɉɚɪɚɦɟɬɪɵ ɫɤɜɨɡɧɨɝɨ ɬɨɤɚ ɨɬɤɥɸɱɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɹ, ɤȺ 
Ɍɨɤ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ɤȺ Id. = 1255 

Ɍɨɤ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ɤȺ IT. = 50 
ȼɪɟɦɹ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɚ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ɫ 3 

ɂɫɩɵɬɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ 50 
Ƚɰ, ɤȼ 

440 

ɂɫɩɵɬɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɪɨɡɨɜɨɝɨ ɢɦɩɭɥɶɫɚ, ɤȼ 550 
ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ (ɤɥɚɫɫ ɬɨɱɧɨɫɬɢ ɜɬɨɪɢɱɧɵɯ ɨɛɦɨɬɨɤ) 

Ⱦɥɹ ɭɱɟɬɚ 0,25 
Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ 0,5 

Ⱦɥɹ ɡɚɳɢɬɵ 10ɪ 
ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ (ɤɥɚɫɫ ɬɨɱɧɨɫɬɢ ɜɬɨɪɢɱɧɵɯ 

ɨɛɦɨɬɨɤ) 
Ⱦɥɹ ɭɱɟɬɚ 0,2 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ 0,5 
Ⱦɥɹ ɡɚɳɢɬɵ 3ɪ 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, Ⱥ 
Ʌɢɧɟɣɧɨɣ ɹɱɟɣɤɢ 3150 

ɋɛɨɪɧɵɯ ɲɢɧ 4000 
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5 Ɇɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɡɚɳɢɬɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 
5.1 ɋɨɫɬɚɜ ɡɚɳɢɬ ɛɥɨɤɚ 
 
ɋɨɝɥɚɫɧɨ [8, ɩ. 3.2.72, 3.2.74, 3.2.85, 3.2.86], ɞɥɹ ȽȽ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ 

ɫɥɟɞɭɸɳɢɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɡɚɳɢɬɵ: 
 ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ 100% ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ȽȽ; 
 ɩɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɲɢɬɚ ȽȽ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (ɄɁ) ɜ 

ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ ȽȽ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ; 
 ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ (ȾɁ) ɨɬ ɜɧɟɲɧɢɯ ɄɁ; 
 ɡɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ȽȽ; 
 ɡɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɫɬɚɬɨɪɚ ȽȽ; 
 ɡɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ȽȽ ɬɨɤɨɦ ɜɨɡɛɭɠɞɟɧɢɹ, ɤɨɧɬɪɨɥɶ 

ɞɥɢɬɟɥɶɧɨɫɬɢ ɮɨɪɫɢɪɨɜɤɢ; 
 ɡɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɫɬɚɬɨɪɟ ȽȽ; 
 ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ȽȽ; 
 ɡɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɫ ɩɨɬɟɪɟɣ ɜɨɡɛɭɠɞɟɧɢɹ ȽȽ; 
 ɡɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɛɟɡ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ ȽȽ; 
 ɭɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ȽȽ. 
 
5.2 Ɋɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɵɯ ɩɟɪɜɢɱɧɵɯ ɢ ɜɬɨɪɢɱɧɵɯ ɬɨɤɨɜ 
 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɧɨɦɢɧɚɥɶɧɵɟ ɩɟɪɜɢɱɧɵɟ ɢ ɜɬɨɪɢɱɧɵɟ ɬɨɤɢ 

ɫɨ ɫɬɨɪɨɧɵ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ( ʒܷʔʜ). 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ: 
ʜሺଵሻܫ  = ௌʜʝʛ√ଷ∙௎ʒʔʜ = ଵହ଺଴଴√ଷ∙଺,ଷ = ͳͶ͵Ͳ ʏ.                                                                      (5.1) 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ, ɩɪɢɜɟɞɟɧɧɵɣ ɤ ɧɢɡɲɟɣ 

ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ (ɌɌ): 
ʜሺଶሻܫ  = ூʜሺభሻ∙𝑘ʠʤ𝑘ʡʡ = ଵସଷ଴∙ଵଵହ଴଴/ହ = Ͷ,͹͹ ʏ.                                                                      (5.2) 

 
Ɍɚɤ ɠɟ ɜ ɪɚɫɱɟɬɟ ɧɟɨɛɯɨɞɢɦɵ ɡɧɚɱɟɧɢɹ ɩɟɪɜɢɱɧɵɯ ɢ ɜɬɨɪɢɱɧɵɯ ɬɨɤɨɜ 

ɜɨɡɛɭɠɞɟɧɢɹ ȽȽ. Ɍɪɟɛɭɟɦɚɹ ɦɨɳɧɨɫɬɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ȽȽ (ȼȽ): 
 ܵʑʒ,ʡʟʔʐ = ூʜʝʛ,ʟʝʡଵ,ଶଶହହ ∙ ܷʜʝʛ,ʟʝʡ = ଼଺଴ଵ,ଶଶହହ ∙ ͳͻͲ = ͳ͵͵,͵ ˍʑʏ.                                   (5.3) 

 
ɉɪɢɧɹɬ ȼȽ ɋȼ – 125/30–48 ɦɨɳɧɨɫɬɶɸ 300 ɤȼȺ. ɇɨɦɢɧɚɥɶɧɵɣ ɩɟɪɜɢɱɧɵɣ 

ɬɨɤ ȼȽ: 
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ʜʝʛ,ʑʒሺଵሻܫ = ௌʜʝʛ,ʑʒ௎ʜʝʛ,ʟʝʡ = ଵ଺଴଴଴଴√ଷ∙ଵଽ଴ = Ͷͺ͸,ʹ ʏ.                                                                      (5.4) 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ȼȽ, ɩɪɢɜɟɞɟɧɧɵɣ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ ɌɌ: 
ʜʝʛ,ʑʒሺଶሻܫ  = ூʜʝʛ,ʑʒሺభሻ𝑘ʡʡ = ସ଼଺,ଶହ଴଴/ହ = Ͷ,ͺ͸ʏ.                                                                      (5.5) 

 
5.3 Ɉɩɢɫɚɧɢɟ ɢ ɪɚɫɱɟɬ ɭɫɬɚɜɨɤ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 

ɡɚɳɢɬ 
 
5.3.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ȽȽ 
 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ȽȽ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ሺܫʠʟ < Ͳ,ʹ ∙  ʜሻ ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯܫ
ɄɁ ɜ ɨɛɦɨɬɤɟ ȽȽ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɬɪɟɯɮɚɡɧɨɣ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɌɌ ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ 
ɫɬɚɬɨɪɚ ȽȽ ɢ ɤ ɌɌ ɜ ɧɟɣɬɪɚɥɶɧɵɯ ɜɵɜɨɞɚɯ. 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ ȽȽ: ܫʜ = ͳͶ͵Ͳ ʏ; ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 
ɌɌ: ݇ʡʡ = ͳͷͲͲ/ͷ ʏ. 

ȼɵɛɨɪ ɧɚɱɚɥɶɧɨɝɨ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ. ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ (ܫʠʟ.଴) 
ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚ ܫʠʟ.଴ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ 
ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 

ʜʐሺʜʏʦሻܫ  = ʙʝʓʜ ∙ 𝑖݂ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙  ʜ,                                                                       (5.6)ܫ
 

ɝɞɟ ʙʝʓʜ = Ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɌɌ, ɨ.ɟ.;  𝑖݂ = Ͳ,ͳ – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɌɌ, ɨ.ɟ. 
ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ʠʟ.଴ܫ  ൒ ʜܭ ∙ ʜʐሺʜʏʦሻܫ = ʹ ∙ Ͳ,Ͳͷ ∙ ʜܫ = Ͳ,ͳ ∙  ʜ,                                                            (5.7)ܫ
 

ɝɞɟ ܭʜ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, ɨ.ɟ. 
 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: ܫʠʟ.଴ = Ͳ,ͳͷ ∙ ʜܫ = ʹͳͶ,ͷ ʏ. 
ȼɵɛɨɪ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɨɪɦɨɠɟɧɢɹ. Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ܭʡ 

ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ 
ɧɚɝɪɭɡɤɢ. ȼɟɥɢɱɢɧɚ ܭʡ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ 
ɧɟɛɚɥɚɧɫɚ, ɜɵɡɜɚɧɧɵɯ ɩɨɝɪɟɲɧɨɫɬɹɦɢ ɌɌ ɩɪɢ ɫɤɜɨɡɧɵɯ ɄɁ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɛɭɞɟɬ ɩɪɨɬɟɤɚɬɶ ɜ ɡɚɳɢɬɟ ɩɪɢ ɜɧɟɲɧɟɦ 
ɬɪɟɯɮɚɡɧɨɦ ɄɁ. Ɍɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɬɪɟɯɮɚɡɧɨɦ ɄɁ: 

ʜʐሺʙʖሻܫ  = ʙʏʞ ∙ 𝑖݂ ∙ ʙʝʓʜ ∙  ʛʏʙʠ                                                                     (5.8)ܫ
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ɝɞɟ ʙʏʞ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɨɤɚ ɄɁ, ɨ.ɟ.;  𝑖݂ = Ͳ,ͳ – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɌɌ, ɨ.ɟ.;  ʙʝʓʜ = Ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɌɌ, ɨ.ɟ.;  ܫʛʏʙʠ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɌɌ ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ ɩɪɢ ɜɧɟɲɧɟɦ 
ɬɪɟɯɮɚɡɧɨɦ ɄɁ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, Ⱥ. 

ʛʏʙʠܫ  = 𝐸 ′̂′௫೏′′ ∙ ʜܫ = ଵ,଴ହ଴,ଷଽ ∙ ͳͶ͵Ͳ = ͶͳͶ͵ ʏ.                                                                      (5.9) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɨɝɥɚɫɧɨ (5.8), ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ: 
ʜʐሺʙʖሻܫ   = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ͶͳͶ͵ = ͶͳͶ,͵ ʏ.                                                                      
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ʡܭ  >  ூʜʐሺʙʖሻ∙௄ʜூʡ ,                                                                                                 (5.10) 

 
ɝɞɟ ܫʡ = ʜܭ ;ʛʏʙʠ – ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɜɵɜɨɞɚɯ ȽȽ, Ⱥܫ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, ɨ.ɟ. 

ɉɨɞɫɬɚɜɢɜ ɜ (5.11) ɢɡɜɟɫɬɧɵɟ ɡɧɚɱɟɧɢɹ ɩɨɥɭɱɢɦ: 
ʡܭ  > ସଵସ,ଷ∙ଶସଵସଷ ,                                                                                                  

ʡܭ  > Ͳ,ʹ.                                                                                                                        
 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܭʡ = Ͳ,͵. 
ȼɵɛɨɪ ɭɫɬɚɜɤɢ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ. ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ 

(ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ ɬɨɪɦɨɠɟɧɢɹ): 
∗ʜʡܫ  = ூʠʟ∗ʙʡ = ଴,ଵହ଴,ଷ = Ͳ,ͷ,                                                                              (5.11) 

ʜʡܫ  = Ͳ,͵ ∙ ʜܫ = ʹ,͵ͺ ʏ.                                                                               (5.12) 
 
ȼɵɛɨɪ ɬɨɪɦɨɡɧɨɝɨ ɬɨɤɚ ɡɚɳɢɬɵ. Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ܤ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ܤ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
∗ܤ  ൒ ூʠʟ∗ʙʡ = ଴,ଵହ଴,ଷ = Ͳ,ʹ.                                                                                    (5.13) 

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

ɜɵɩɨɥɧɹɟɬɫɹ). 
ܤ  = ͳ,ͷ ∙ ʜܫ = ͹,ͳͷ ʏ.                                                                                                           (5.14) 
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ȼɵɛɨɪ ɭɫɬɚɜɤɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɩɪɢ 

ɛɨɥɶɲɢɯ ɬɨɤɚɯ ɄɁ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɫ ɬɨɤɨɦ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ܫʝʡʠ = ሺͷ ÷ ͸ሻ ∙ ʝʡʠܫ :ʜ. ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭܫ = ͸ ∙ ʜܫ = ͺͷͺͲ ʏ. ɇɚ 
ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ 
ȽȽ ɉɚɜɥɨ-Ɍɚɬɚɪɟɧɫɤɨɣ Ƚɗɋ. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ 
ȽȽ 

 
Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ȽȽ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ 

ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ (ȺɊɁ) ɢ ɧɚ ɩɭɫɤ ɫɢɫɬɟɦɵ ɜɨɞɹɧɨɝɨ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ (ɋȼɉɌ) ȽȽ. 
 

5.3.2 Ɂɚɳɢɬɚ ɨɬ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 100% ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ȽȽ, ɪɚɛɨɬɚɸɳɟɝɨ ɜ 

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

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɨɪɝɚɧɨɜ ɧɚɩɪɹɠɟɧɢɹ. ɉɟɪɜɵɣ ɨɪɝɚɧ 
( ଴ܷ) ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ଴ܷ ɢ ɡɚɳɢɳɚɟɬ 85-95% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ 
ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ; ଴ܷ ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ͵ ଴ܷ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ (Ɍɇ) ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɨɜ ȽȽ, ɢɡɦɟɪɹɟɦɨɟ 
ɨɛɦɨɬɤɨɣ «ɪɚɡɨɦɤɧɭɬɵɣ ɬɪɟɭɝɨɥɶɧɢɤ». 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ( ʠܷʟ) ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɝɚɪɦɨɧɢɤɢ ɜɵɛɢɪɚɟɬɫɹ 
ɢɡ ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 
ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ ሺ ଴ܷ Эʚ.ʠʡ.ሻ ɩɪɢ ɨɞɧɨɮɚɡɧɨɦ 
ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ (ɈɁɁ) ɧɚ ɫɬɨɪɨɧɟ ȼɇ. Ɋɚɫɱɟɬ ሺ ଴ܷ Эʚ.ʠʡ.ሻ ɜɵɩɨɥɧɟɧ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ [9]. 

0,2 0,4 0,6 0,8 1,0 1,2 1,4 1,6 1,80
0

0,1

0,2

0,3

0,4

0,5

16,7° 
I ɫɪ.0

I ɧ.ɬ B

ɋɪɚɛɚɬɵɜɚɧɢɟ

Ɍɨɪɦɨɠɟɧɢɟ

IΔ, ɨ.ɟ.

IɌ, ɨ.ɟ.



 

56 

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

 

 
 

Ɋɢɫɭɧɨɤ 5.2 – ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

 
ɇɚ ɪɢɫɭɧɤɟ 2 ɩɪɢɜɟɞɟɧɵ ɫɥɟɞɭɸɳɢɟ ɨɛɨɡɧɚɱɟɧɢɹ: 
 ܥʒ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ȽȽ ɧɚ ɡɟɦɥɸ; 
 ܥʡ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ (ɇɇ) 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; 
 ܥʧ – ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ; 
 ܥʑʒʒ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ. 
ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɪɚɫɫɱɢɬɚɧɚ ɩɨ 

ɮɨɪɦɭɥɟ (5.18). 
Σܥ  = ʡܥ + ʠʒ + ʠʧ + ʠʑʒ = Ͳ,ͲͲ͹ + Ͳ,Ͳͷ + Ͳ,ͲͲͺ + Ͳ,ͳͷ = = Ͳ,͸͸ͷ ˏˍʣ/˗˃ˊ˖.                                                                                           (5.15) 
 
ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
஼ܫ  = √͵ ∙ ܷʚ ∙ 𝜔 ∙ Σܥ = √͵ ∙ ͸͵ͲͲ ∙ ͵ͳͶ ∙ Ͳ,͸͸ͷ ∙ ͳͲ−଺ = ͳͳ,ͷͶ ʏ.            (5.16) 
 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ȽȽ ɩɪɢ ɈɁɁ ɧɚ 

ɫɬɨɪɨɧɟ 110 ɤȼ: 
 ଴ܷ Эʚ.ʠʡ. = ʙ ∙ ଴ܷ ∙ ʠʡሺఓబሻʠʡሺఓబሻ+ʠΣ,                                                                         (5.17) 

 
ɝɞɟ ʙ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ଴ܷ ɩɨ ɨɛɦɨɬɤɟ 
ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ (ȼɇ) ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [9] ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥɟɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, ʙ = Ͳ,ͷ; 
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ʠʡሺߤ଴ሻ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 
ɮɚɡɵ ɬɪɚɫɧɮɨɪɦɚɬɨɪɚ, ʠʡሺߤ଴ሻ = Ͳ,Ͳͳʹ ˏˍʣ ˗˃ˊ˖⁄ ; ଴ܷ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɈɁɁ ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ଴ܷ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.17): 

 ଴ܷ = ௎ʜʝʛ,ʑʜ √ଷ⁄ଷ = Ͷ͸,ͷ͹ ˍʑ.                                                                      (5.18) 

 
Ɍɨɝɞɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ȽȽ ɩɪɢ ɈɁɁ ɧɚ 

ɫɬɨɪɨɧɟ 110 ɤȼ ɩɨ ɮɨɪɦɭɥɟ (5.20): 
 ଴ܷ Эʚ.ʠʡ. = Ͳ,ͷ ∙ Ͷ͸,ͷ͹ ∙ ଴,଴ଵଶ଴,଴ଵଶ+ଵ,ହଷ଻ = ͳͺͲ,͵ͻ ʑ.                                                      

 
Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ଴ܷ Эʚ.ʠʡ. = ͳͺͲ,͵ͻ ʑ. 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ (5.19): 
 ʠܷʟ ൒ ʙʜʙʑ ∙ ଷ௡ʡʜ ∙ ଴ܷ Эʚ.ʠʡ.,                                                                              (5.19) 

 
ɝɞɟ ʙʜ = ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, ɨ.ɟ.; ݊ʡʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ, ɨ.ɟ.; ʙʑ = Ͳ,ͻͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ, ɨ.ɟ. 

 ʠܷʟ ൒ ଵ,ହ଴,ଽହ ∙ ଷలయబబ∙√యభబబ ∙ ͳ͸Ͷ = ͹,ͳʹ ʑ,                                                                      

 ʠܷʟ ൒ ͹,ͳʹ ʑ. 
 ଴ܷ ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. ɉɪɢɧɢɦɚɟɦ 
ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ଴ܷଵீ  ɫ ɭɫɬɚɜɤɨɣ 8 ȼ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 6,0 ɫ ɞɟɣɫɬɜɭɟɬ 
ɧɚ ɫɢɝɧɚɥ; ଴ܷଶீ  ɫ ɭɫɬɚɜɤɨɣ 15 ȼ ɢ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ, ɤɨɬɨɪɚɹ ɞɟɣɫɬɜɭɟɬ 
ɧɚ ɪɚɡɝɪɭɡɤɭ ɚɝɪɟɝɚɬɚ; ଴ܷீ  ɫ ɭɫɬɚɜɤɨɣ 15 ȼ ɢ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɫ 
ɞɟɣɫɬɜɢɟɦ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ, 
ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫ ȺɊɁ. 

ȼɬɨɪɨɣ ɨɪɝɚɧ ଴ܷଷ ɪɟɚɝɢɪɭɟɬ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɬɪɟɬɟɣ ɝɚɪɦɨɧɢɤɢ 
ɜ ɧɟɣɬɪɚɥɢ ɢ ɧɚ ɜɵɜɨɞɚɯ ȽȽ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 30% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ 
ɫɬɨɪɨɧɵ ɧɭɥɟɜɵɯ ɜɵɜɨɞɨɜ. Ⱦɥɹ ɨɪɝɚɧɚ ଴ܷଷ ɭɫɬɚɜɤɚ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ 
ɬɨɪɦɨɠɟɧɢɹ ܭʡ ɪɟɝɭɥɢɪɭɟɬɫɹ ɨɬ 1 ɞɨ 3. 

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

 ʤ = ଵʙʡ+ଶ.                                                                                                        (5.20) 
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ɉɪɢ ܭʡ = ͳ,ʹ ɨɪɝɚɧ ଴ܷଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 31,25  % ɨɛɦɨɬɤɢ 

ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɭɥɟɜɵɯ ɜɵɜɨɞɨɜ. Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ 
ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ȽȽ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ 
ɫɛɪɨɫɨɦ ȺɊɁ. 

 
5.3.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 
 
Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (Ɂɉɇ) ɢɦɟɟɬ ɞɜɟ ɫɬɭɩɟɧɢ: 
ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ ଶܷ > ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.26): 
 ஼ܷʟଶ = ଵ,ସ∙௎ʜ௡ʡʜ = ଵ,ସ∙଺ଷ଴଴଺ଷ଴଴/ଵ଴଴ = ͳͶͲ ʑ.                                                                      (5.21) 

 
ɉɪɢ ɩɨɜɵɲɟɧɢɢ ɧɚɩɪɹɠɟɧɢɟ ɧɚ 40% ɢ ɛɨɥɟɟ ɡɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ 

ɪɚɡɝɪɭɡɤɭ, ɨɫɬɚɧɨɜ ȽȽ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɩɪɟɞɵɞɭɳɟɣ ɫɬɭɩɟɧɢ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ ɜɬɨɪɨɣ 

ɨɪɝɚɧ ଵܷ > ɫ ɭɫɬɚɜɤɨɣ ͳ,ʹ ∙ ܷʜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɡɚɳɢɬɵ ȽȽ ɩɪɢ ɩɨɜɵɲɟɧɢɢ 
ɧɚɩɪɹɠɟɧɢɹ ɧɚ 20% ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ (ɏɏ) ɢɥɢ ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. 
U1> ɜɜɨɞɢɬɫɹ ɜ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɏɏ ȽȽ. 

ɍɫɬɚɜɤɚ U1> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.27): 
 ஼ܷʟଵ = ଵ,ଶ∙௎ʜ௡ʡʜ = ଵ,ଶ∙଺ଷ଴଴଺ଷ଴଴/ଵ଴଴ = ͳʹͲ ʑ.                                                                      (5.22) 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ ȽȽ ɢ ɧɚ 

ɫɬɨɪɨɧɟ 110 ɤȼ, ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻ ∙  ʜ. Ɂɚɳɢɬɚ ɫܫ
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ȽȽ ɢ ɝɚɲɟɧɢɟ 
ɩɨɥɟɣ. 

 
5.3.4 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ȽȽ 

ɬɨɤɚɦɢ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ ɢ ɞɪɭɝɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɪɟɠɢɦɚɯ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ 
ɩɪɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ ɜ ɫɚɦɨɦ ɝɟɧɟɪɚɬɨɪɟ. 

Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫଶ∗: 
∗ଶܫ  =  ʜ,                                                                                                     (5.23)ܫ/ଶܫ
 

ɝɞɟ ܫଶ– ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ȽȽ, Ⱥ; ܫʜ– ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ȽȽ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ, Ⱥ. 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 

ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 
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ʓʝʞݐ = ஺ூమ∗మ,                                                                                                                        (5.24) 

 
ɝɞɟ ܣ = ʹͲ ʏଶ/˔ – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 

Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: ɫɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ 
(ɋɈ) ሺܫଶʠʗʒʜሻ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ (ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ). 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɋɈ: ܫଶʠʗʒʜ∗ = Ͳ,Ͳ͹; 
ଶʠʗʒʜܫ  = Ͳ,Ͳ͹ ∙ ʜܫ = Ͳ,͵ͳ ʏ.                                                                         (5.25) 
 
ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ (ɉɈ) ሺܫଶʞʢʠʙሻ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ ܫଶ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ (ɂɈ). Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɉɈ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ 
ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɂɈ ɩɪɢ ݐˏ˃ˍ˔ = ͺͲͲ ˔. 

Ɍɨɝɞɚ: 
∗ଶܫ  = √ʏ௧ = √ ଶ଴଼଴଴ = Ͳ,ͳͺ.                                                                              (5.26) 

 
ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
∗ଶʞʢʠʙܫ  = ூమ∗ʙʜ = ଴,ଶଶଵ,ଶ = Ͳ,ͳͺ͵,                                                                          (5.27) 

 
ɝɞɟ ʙʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

ଶʞʢʠʙܫ  = Ͳ,ͳͷ ∙ ʜܫ = Ͳ,ͺ͹ ʏ.                                                                         (5.28) 
 
ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ 

ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫଶʞʢʠʙ∗ = Ͳ,ͳͷ: 
ʓʝʞݐ  = ସ଴଴,ଵ଼ଷమ = ͳͳͻͶ ≈ ͳʹͲͲ ˔.                        

                                                 
ɂɈ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɪɟɠɢɦɚɯ, 

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

ʠʟݐ  = ସ଴ூమ∗మ,                                                                                                                           (5.29) 

 ʏʗʝ = ͶͲ = ଶ∗ଶܫ ∙  ʠʟ.                                                                                     (5.30)ݐ
 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.1. 
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Ɍɚɛɥɢɰɚ 5.1 – Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ Iଶ∗ , ɨ.ɟ. 1,0 0,6 0,5 0,4 0,3 0,2 tʠʟ, ɫ 40 111 160 250 444 1000 

 
ɏɚɪɤɬɟɪɢɫɬɢɤɚ ɂɈ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ (ܫଶ) ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 5.3. 

 

 
Ɋɢɫɭɧɨɤ 5.3 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɂɈ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ (ܫଶ) 
 

ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɂɈ ɜɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɩɪɢɧɢɦɚɟɦ: t ɦɢɧ = 40 ɫ, t ɦɚɤɫ = 1000 ɫ. ɂɈ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ 
ȽȽ ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. ɉɪɢ ɷɬɨɦ 
ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ, ɡɚ ɤɨɬɨɪɵɣ ɩɟɪɟɝɪɟɜ ȽȽ ɫɧɢɠɚɟɬɫɹ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨ 
ɞɨɩɭɫɬɢɦɨɣ ɜɟɥɢɱɢɧɵ ɞɨ 0,135 ɨɬ ɷɬɨɣ ɜɟɥɢɱɢɧɵ, ɭɫɥɨɜɧɨ ɧɚɡɵɜɚɟɬɫɹ ɜɪɟɦɟɧɟɦ 
«ɩɨɥɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ» (ݐʝʤʚ) ɢ ɪɟɝɭɥɢɪɭɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 10 ɞɨ 999 ɫ. ɗɬɨɬ 
ɩɚɪɚɦɟɬɪ ɜɵɫɬɚɜɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ ɭɤɚɡɚɧɢɹɦ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ (ݐʝʤʚ = ͳͲͲ˔). 

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

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɌɈ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
 ɢɡ ɭɫɥɨɜɢɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɟɪɟɝɪɟɜɚ ɪɨɬɨɪɚ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ 

ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
 ɢɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ ɄɁ ɧɚ 

ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɹɯ (BɅ); 
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 ɢɡ 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. ɉɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ 
ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ ɥɢɧɢɣ 110 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ 
ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ: 

∗.ଶʠ.ʖܫ  ൑ ூమʛʗʜሺమሻ௄ʦ = ଵଵ,ଷ∙ଶ∙(௑೏,ʑʜ′′ +௑ʡ+௑ʚ൯,                                                                      (5.31) 

 
ɝɞɟ ܭʦ – ɤɨɷɮɮɢɰɢɟɧɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ, ɨ.ɟ.; ܺௗ,ʑʜ′′  – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ȽȽ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ, ɩɪɢɜɟɞɟɧɧɨɟ 
ɤ ɫɬɨɪɨɧɟ ȼɇ, ɜɵɱɢɫɥɹɟɦɨɟ ɩɨ ɮɨɪɦɭɥɟ (5.31), ɨ.ɟ.; ܺʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ, ɪɚɫɫɱɢɬɵɜɚɟɦɨɟ ɩɨ ɮɨɪɦɭɥɟ 
(5.39), ɨ.ɟ.; ܺʚ – ɷɤɜɢɜɚɥɟɧɬɧɨɟ ɪɟɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ȼɅ, ɜɵɱɢɫɥɹɟɦɨɟ ɩɨ ɮɨɪɦɭɥɟ 
(5.34), ɨ.ɟ. 

 ܺௗ,ʑʜ′′ = ܺௗ′′ ∙ ቀ௎ʑʜ௎ʜʜቁଶ = Ͳ,͵ͻ ∙ ቀଵଵହ଺,ଷ ቁଶ = ͳʹͻ,ͻͷ ˑ. ˈ.,                                           (5.32) 

 
ɝɞɟ ܺௗ′′ - ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ȽȽ ɩɨ 
ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ. 

 ܺʡ = ௨ʙ%ଵ଴଴ ∙ ௌ˄ௌʜ = ଵ଴,ହଵ଴଴ ∙ ଵହ,଺ଵ଺ = Ͳ,ͳͲʹ ˑ. ˈ.,                                                                      (5.33) 

 
ɝɞɟ ݑʙ% – ɧɚɩɪɹɠɟɧɢɟ ɄɁ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, %; ܵ˄ – ɛɚɡɢɫɧɚɹ ɦɨɳɧɨɫɬɶ, ɪɚɜɧɚɹ ɧɨɦɢɧɚɥɶɧɨɣ ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɢ ȽȽ, ɆȼȺ; ܵʜ – ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɆȼȺ. 

 ܺʚ = ܺ଴,ʢʓ ∙ ݈ ∙ ௌ˄௎మ˄ = ͳ͹,ͺ ∙ ଵହ,଺ଵଵହమ = Ͳ,Ͳʹͳ ˑ. ˈ.,                                                        (5.34) 

 
ɝɞɟ ܺ଴,ʢʓ – ɭɞɟɥɶɧɨɟ ɪɟɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ, Ɉɦ/ɤɦ; ݈ – ɞɥɢɧɚ ȼɅ, ɤɦ; ܵ˄ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (37); ˄ܷ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ȼɅ, ɤȼ. 

Ɂɧɚɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɩɪɢ 
ɞɜɭɯɮɚɡɧɨɦ ɄɁ ɜ ɤɨɧɰɟ ȼɅ 110 ɤȼ: 

∗.ଶʠ.ʖܫ  ൑ ଵଵ,ଷ∙ଶ∙ሺଵଷ଴+଴,ଵ଴ଶ+଴,଴ଶଵሻ = Ͳ,ͲͲ͵.  
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Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
∗.ଶʠ.ʖܫ  = ʹ ∙ ∗.ଶʠ.ʖܫ ∙ ݇ʡ = ʹ ∙ Ͳ,ͲͲ͵ ∙ ቀଵଵହ଺,ଷ ቁ = Ͳ,ͳͲͺ ˑ. ˈ.                                         (5.35) 

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫ ɪɟɡɟɪɜɧɵɦɢ ɡɚɳɢɬɚɦɢ ɥɢɧɢɢ. ȼ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ 
ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɩɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫɨɝɥɚɫɧɨ ɜɵɪɚɠɟɧɢɸ 
(5.36): 

.ଶʠ.ʖܫ  = Ͳ,ͳͲͺ ∙ ʜܫ = Ͳ,ͻͷ ʏ.                                                                          (5.36) 
 
ɌɈ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 7,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɋȼ, ɫ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ 7,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ (Ɍɋɇ), ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ȽȽ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.3.5 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɤɢ 

ɫɬɚɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɢ ɫɨɞɟɪɠɢɬ 
ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: ɋɈ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɢ ɞɟɣɫɬɜɭɸɳɢɣ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 

ɍɫɬɚɜɤɚ ɋɈ: 
ʠʗʒʜܫ  = ௄ʜ∙ூʜ௄ʑ = ଵ,଴ହ∙ூʜ଴,ଽ଼ = ͳ,Ͳ͹ ∙  ʜ,                                                                      (5.37)ܫ

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

ʠʗʒʜܫ  = ͳ,Ͳͷ ∙ ʜܫ = ͷ,ͳ ʏ.                                                                             (5.38) 
 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɋɈ: ݐ = Ͳ,ͻ ˔. 
ɉɈ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ 

ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ ɂɈ. 
ɍɫɬɚɜɤɚ ɉɈ: 
ଵʞʢʠʙܫ  = ଵ,଴଼∙ூʜ଴,ଽ଼ = ͳ,ͳ ∙  ʜ,                                                                             (5.39)ܫ

ଵʞʢʠʙܫ  = ͳ,ͳ ∙ ʜܫ = ͷ,ʹͶ ʏ.                                                                           (5.40) 
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ɂɈ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. ɍɫɬɚɜɤɚ ɂɈ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, 
ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.4. 

 
Ɍɚɛɥɢɰɚ 5.4 – ɍɫɬɚɜɤɚ ɂɈ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ ɩɟɪɟɝɪɭɡɨɱɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ (ܫ ⁄ʜܫ ), ɨ.ɟ. 1,1 1,15 1,2 1,25 1,3 1,4 1,5 2 2,2 

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

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɂɈ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
 

 
Ɋɢɫɭɧɨɤ 5.4 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɂɈ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ 

 
ɂɈ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

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

Ɉɪɝɚɧ ɌɈ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ 150% ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ, ɬ.ɤ. ɦɨɳɧɨɫɬɶ ȽȽ ɧɟ ɩɪɟɜɵɲɚɟɬ 
100 Ɇȼɬ. 

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɌɈ: 
ଵʝʡʠܫ  = ଵ,ହ∙ூʜ଴,ଽ଼ = ͳ,ͷ͵ͳ ∙  ʜ,                                                                            (5.41)ܫ

ଵʝʡʠܫ  = ͳ,ͷ͵ͳ ∙ ʜܫ = ͹,͵ ʏ.                                                                           (5.42) 
 
ɌɈ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ (ɉɆɇ) ʒܷ <. 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
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 ʠܷʟ = ଴,଺଼∙௎ʜʝʛ௄ʑ∙௡ʡ = ଴,଺଼∙଺ଷ଴଴ଵ,଴ଷ∙଺ଷ଴଴/ଵ଴଴ = ͸͸ ʑ.                                                                       (5.43) 

 
ɌɈ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 7,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɋȼ, 7,5 ɫ ɧɚ 

ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ 8,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ȽȽ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.3.6 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 

ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɌɌ ɜ ɧɟɣɬɪɚɥɢ ȽȽ ɢ Ɍɇ ɧɚ ɜɵɜɨɞɚɯ ȽȽ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɞɚɟɬɫɹ ɜ ɜɢɞɟ ɤɪɭɝɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ I ɢ II ɤɜɚɞɪɚɧɬɟ ɫɨ 
ɫɦɟɳɟɧɢɟɦ ɜ III ɢ IV ɤɜɚɞɪɚɧɬ ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ ɫɨɩɪɨɬɢɜɥɟɧɢɣ. 

Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ (ȾɁ) ɢɦɟɟɬ ɞɜɟ ɫɬɭɩɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ (ܼଵ) ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ 
ɨɛɟɫɩɟɱɟɧɢɹ ɞɟɣɫɬɜɢɹ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɧɟ ɛɨɥɟɟ 1 ɫ. ɍɤɚɡɚɧɧɚɹ ɜɵɞɟɪɠɤɚ 
ɜɪɟɦɟɧɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɩɟɪɜɵɦɢ ɫɬɭɩɟɧɹɦɢ ɡɚɳɢɬ ȼɅ, 
ɨɬɯɨɞɹɳɢɯ ɨɬ ɲɢɧ Ƚɗɋ. ɋɨɝɥɚɫɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɧɚ 
ɲɢɧɚɯ 110 ɤȼ Ƚɗɋ ɨɞɧɨɝɨ ɛɥɨɤɚ. ܼଵ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 110 ɤȼ, ɦɨɠɟɬ 
ɛɵɬɶ ɩɪɢɧɹɬɨ: 

 ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 110 ɤȼ «ɉɚɜɥɨ-
Ɍɚɬɚɪɟɧɫɤɚɹ Ƚɗɋ – ɉɋ ɋɹɫɶ»: 

 ܼଵ ൑ Ͳ,ͺ ∙ ሺܼʡ + ௓భʚ′௄ʚ ሻ = Ͳ,ͺ ∙ ሺͺͶ,͵ͳ + ଴,ସ଼ ሻ = ͳ͹,ͺ ʝˏ                                  (5.44) 

 
ɝɞɟ ܭʚ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɵɯ ɥɢɧɢɣ, ɨ.ɟ.; ܼʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɫɬɨɪɨɧɟ 110 ɤȼ, 
ɜɵɱɢɫɥɹɟɦɨɟ ɩɨ ɮɨɪɦɭɥɟ (50), Ɉɦ. 

 ܼʡ = ௨ʙ%ଵ଴଴ ∙ ௎మ˄ௌʜʡ = ଵ଴,ହଵ଴଴ ∙ ଵଵହమଵ଺ = ͺͶ,͵ͳ ʝˏ.                                                                       (5.45) 

 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ȽȽ: 
 ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ ଵ଴,ହଵ଴଴ ∙ ଵହ,଺ଵ଺ + ଴,ସ଼ ∙ ଵହ,଺ଵଵହమ ∙ ͳ͹,ͺ = Ͳ,Ͳͺ͸ ˑ. ˈ.  

 ܼଵ ɜ ɩɟɪɜɢɱɧɵɯ ɨɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,Ͳͺ͸ ∙ ʹ,ͷͶ = Ͳ,ʹͶ ʝˏ,                                                                (5.46) 

 ܼ˄ = ௎మ˄ௌʜʒ = ଺,ଷమଵହ,଺ = ʹ,ͷͶ Ɉɦ.                                                                           (5.47) 
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ɍɫɬɚɜɤɚ ɧɚ ɪɟɥɟ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ܼଵ஼ଷ = ܼଵ ∙ ௡ʡ௡ʜ = Ͳ,ʹͶ ∙ భఱబబఱలయబబభబబ = ͳ,ͲͶ͵ ʝˏ                                                                     (5.48) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଵ = ͳ,Ͳͷ ʝˏ. 
ɉɟɪɜɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 1,0 
ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ȽȽ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ 
ȺɊɁ. 

 Ɏɭɧɤɰɢɹ ∆ܼ ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 
ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ɍɫɬɚɜɤɚ ɮɭɧɤɰɢɢ ∆ܼ, ɜ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɩɪɢɧɢɦɚɟɬɫɹ ∆ܼ = ͵Ͳ ʝˏ/˔. 

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

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ (ܼʜʏʒʟ) ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ = ௎ʜʝʛ√ଷ∙ூʜ = ଺ଷ଴଴√ଷ∙ଵସଷ଴ = ʹ,ͷͶ ʝˏ,                                                                       (5.49) 

 
ɝɞɟ ܫʜ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 
ɜɨɡɛɭɠɞɟɧɢɹ ȽȽ (ܼʜʏʒʟ.ʣ) ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ 
ɜɨɡɛɭɠɞɟɧɢɹ ሺʹܫʑ.ʜ.ሻ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷܷʜ (ɛɟɡ ɭɱɟɬɚ 
ɧɚɫɵɳɟɧɢɹ): 

∗ʣܫ  = మ∙𝐼ʑ.ʜʝʛ𝐼ʑ.ʤ.ʤ. −଴,ଽହ௫೏ = ଶ∙ଶ,ହ଺−଴,ଽହ଴ଵ,଴଺ = ʹ,ͺʹ,                                                          (5.50) 

 
ɝɞɟ ܫʑ.ʜʝʛ ⁄.ʑ.ʤ.ʤܫ  – ɨɬɧɨɲɟɧɢɟ ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ ɜɨɡɛɭɠɞɟɧɢɹ ɤ ɬɨɤɭ 
ɜɨɡɛɭɠɞɟɧɢɹ ɏɏ, ɨ.ɟ.; ݔௗ – ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ȽȽ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ, ɨ.ɟ. 

ɋ ɭɱɟɬɨɦ ɧɚɫɵɳɟɧɢɹ ɦɚɲɢɧɵ ɜɟɥɢɱɢɧɚ ɬɨɤɚ ɫɬɚɬɨɪɚ ȽȽ ɜ ɪɟɠɢɦɟ 
ɮɨɪɫɢɪɨɜɤɢ ɫɨɫɬɚɜɢɬ ʹ,ͷܫʜʝʛ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ 
ɪɟɠɢɦɟ: 

 ܼʜʏʒʟ.ʣ = ଴,ଽହ∙௎ʜூʣ = ଴,ଽହ∙ଵଶ,ହ = Ͳ,͵ͺ ˑ. ˈ.,                                                                       (5.51) 

ʜʏʒʟ.ʣ ߮ݏ݋ܿ  = ௖௢௦𝜑ʜ଴,ଽହ∙ூʣ = ଴,଼଴,ଽହ∙ଶ,ହ = Ͳ,͵Ͷ.                                                                       (5.52) 

 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ ߮ʜʏʒʟ.ʣ = ͸ͺ,ͻ°. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
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ܼூூ ˑ.ˈ. = ௓ʜʏʒʟ.ʣʙʜ = ଴,ଷ଼ଵ,ଵ = Ͳ,͵ͷ ˑ. ˈ.,                                                                      (5.53) 

 ܼʠʖூூ = ܼூூ ˑ.ˈ. ∙ ܼʐ = Ͳ,͵ͷ ∙ ʹ,ʹͶ = Ͳ,͹ͺ ʝˏ.                                                            (5.54) 
 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɪɟɥɟ ɫɨɫɬɚɜɢɬ: 
 ܼʠʖூூ = ௓ʠ.ʖ.𝐼𝐼∙௡ʡ௡ʜ = ଴,଻଼∙ଵହ଴଴/ହ଺ଷ଴଴/ଵ଴଴ = Ͷ,ͳͺ ʝˏ.                                                                      (5.55) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଶ = Ͷ,ͳͺ ʝˏ. 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 15%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ: 
 ܼେʛଵ = Ͳ,ͳͷ ∙ ͳ,ͳ = Ͳ,ͳ͸ͷ ʝˏ,                                                                      (5.56) 
 ܼେʛଶ = Ͳ,ͳͷ ∙ Ͷ,ͳͺ = Ͳ,͸ʹ͹ ʝˏ.                                                                      (5.57) 
 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ ɧɚɢɛɨɥɶɲɟɣ 

ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. 
ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ 7,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɋȼ, ɫ 

ɜɵɞɟɪɠɤɨɣ 7,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ 
Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ȽȽ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ȾɁ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.5. 

 

 
Ɋɢɫɭɧɨɤ 5.5 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ȾɁ 
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5.3.7 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 

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

 ɋɈ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 
ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ 
ɫɢɝɧɚɥɢɡɚɰɢɸ. 

ɍɫɬɚɜɤɚ ɋɈ: 
.௉ ʠʗʒʜܫ  = ʙʜ∙ூʜʝʛ.ʟ௄ʑ = ଵ,଴ହ∙ூʜʝʛ.ʟ଴,ଽ଼ = ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ,    (5.65)ܫ

.௉ ʠʗʒʜܫ  = ͳ,Ͳ͹ ∙ ʜʝʛ.ʟܫ = ͷ,ʹ ʏ.      (5.66) 
 
 ɉɈ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ 

ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ ɂɈ. 
ɍɫɬɚɜɤɚ ɉɈ: 
.௉ ʞʢʠʙܫ  = ଵ,଴଼∙ூʜʝʛ.ʟ଴,ଽ଼ = ͳ,ͳ ∙  ʜʝʛ.ʟ,      (5.67)ܫ

.௉ ʞʢʠʙܫ  = ͳ,ͳ ∙ ʜʝʛ.ʟܫ = ͷ,͵ͷ ʏ.      (5.68) 
 
 ɂɈ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ 

ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ (ɬɚɛɥɢɰɚ 5.5), ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ȽȽ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
Ɍɚɛɥɢɰɚ 5.5 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ (I Iʜ⁄ ), ɨ.ɟ. 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 ɂɈ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ 

ɧɚ ɪɢɫɭɧɤɟ 5.6. 
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Ɋɢɫɭɧɨɤ 5.6 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɂɈ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 

 Ɉɪɝɚɧ ɌɈ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɌɈ: 
.௉ ʞʢʠʙܫ  = ଶ,ଶ∙ூʜʝʛ.ʟ଴,ଽ଼ = ͳ,ͷ͵ ∙  ʜʝʛ.ʟ,         (5.69)ܫ

.௉ ʞʢʠʙܫ  = ͳ,ͷ͵ ∙ ʜʝʛ.ʟܫ = ͹,ͶͶ ʏ.      (5.70) 
 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɌɈ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ 

ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ȽȽ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.4 ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
 
ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ, ɞɥɹ ɡɚɳɢɬɵ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

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

ɍɫɬɚɧɨɜɤɚ ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɡɜɨɥɢɬ 
ɢɡɛɟɠɚɬɶ ɜɨɡɦɨɠɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɢɡɜɧɟ ɜ ɪɚɛɨɬɭ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɭɦɟɧɶɲɢɬ 
ɡɚɬɪɚɬɵ. Ȼɥɚɝɨɞɚɪɹ ɛɥɨɱɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɰɢɮɪɨɜɵɯ ɬɟɪɦɢɧɚɥɨɜ ɢ ɦɨɞɭɥɶɧɨɦɭ 
ɩɪɨɝɪɚɦɦɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ, ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɡɚɳɢɬɵ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɜɵɫɨɤɭɸ ɚɞɚɩɬɚɰɢɸ ɤ ɤɨɧɤɪɟɬɧɨɣ ɩɟɪɜɢɱɧɨɣ ɫɯɟɦɟ ɫɬɚɧɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɨɛɴɟɦɚ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ ɟɝɨ ɪɚɛɨɬɵ. 

ɍɫɬɚɜɤɢ Ɇɉ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɡɚɳɢɬ ɫɜɟɞɟɧɵ ɜ [Ƚ, ɬɚɛɥɢɰɚ Ƚ.1]. Ɇɚɬɪɢɰɚ 
ɨɬɤɥɸɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ [Ƚ, ɬɚɛɥɢɰɚ Ƚ.2].  

0

100

200

300

400

500

600

1 1,2 1,4 1,6 1,8 2 2,2 2,4

t, ɫ

I/Iɧ



 

69 

6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 
6.1 ɇɚɡɧɚɱɟɧɢɟ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ 
 
Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [1, ɬɚɛɥɢɰɚ 1.1; 1.2; 1.4]. 
ɑɢɫɥɨ ɩɨɫɬɨɹɧɧɨ ɩɪɨɠɢɜɚɸɳɢɯ ɥɸɞɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɫɬɪɚɞɚɬɶ ɩɪɢ 

ɚɜɚɪɢɢ ɧɚ Ƚɗɋ ɪɚɜɧɨ 250 ɱɟɥɨɜɟɤ. ɉɪɢɫɜɚɢɜɚɟɬɫɹ III ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ. Nɭɫɬ = ʹʹ,͹ Ɇȼɬ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ III ɤɥɚɫɫɭ ɫɨɨɪɭɠɟɧɢɹ, ɧɨ ɬɚɤ ɤɚɤ 
ɦɨɳɧɨɫɬɶ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɦɟɧɟɟ 1000 Ɇȼɬ, ɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ 
ɢɡɨɥɢɪɨɜɚɧɚ ɨɬ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɩɨɜɵɫɢɬɶ ɤɥɚɫɫ 
ɫɨɨɪɭɠɟɧɢɹ ɧɚ ɟɞɢɧɢɰɭ. ȼɵɛɢɪɚɟɦ Ⅱ ɤɥɚɫɫ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ. 

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ ɪɚɜɧɚ ∇ʜʞʢ − ∇ˇːˑ = ʹͲˏ, ɝɪɭɧɬ 
ɨɫɧɨɜɚɧɢɹ – ɝɥɢɧɢɫɬɵɣ ɢɡɜɟɫɬɧɹɤ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɨ ɞɚɧɧɨɦɭ ɤɪɢɬɟɪɢɸ ɩɪɢɧɹɬ 
III ɤɥɚɫɫ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚɡɧɚɱɟɧ II ɤɥɚɫɫ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 
 

6.2 ȼɵɛɨɪ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɨɫɧɨɜɧɨɝɨ 
ɢ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɵɯ ɫɥɭɱɚɟɜ – 𝑸ˏ˃ˍ˔.˓˃˔˚ˑ˔ː ; 𝑸ˏ˃ˍ˔.˓˃˔˚˒ˑ˅  

 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɥɚɫɫɨɦ ȽɌɋ ܳˏ˃ˍ˔.˓˃˔˚ˑ˔ː = ܳଵ%, ɚ ܳˏ˃ˍ˔.˓˃˔˚˒ˑ˅ = ܳ଴,ଵ%: 

ɩɪɢ ɪɚɫɯɨɞɟ ܳˏ˃ˍ˔.˓˃˔˚ˑ˔ː  = 377 ˏଷ/˔ ɨɬɦɟɬɤɚ ɍɇȻ 22,43 ɦ;     
ɩɪɢ ɪɚɫɯɨɞɟ ܳˏ˃ˍ˔.˓˃˔˚˒ˑ˅  = 464 ˏଷ/˔ ɨɬɦɟɬɤɚ ɍɇȻ 23,64 ɦ. 
 

6.3 Ɉɛɨɫɧɨɜɚɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɩɭɫɤɚ ɩɚɜɨɞɤɚ ɱɟɪɟɡ 
ɝɢɞɪɨɚɝɪɟɝɚɬɵ 

 

Ⱦɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɩɭɫɤɚ ɩɚɜɨɞɤɚ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ 
ɨɩɪɟɞɟɥɹɸɬ ɧɚɩɨɪ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɩɨɜɟɪɨɱɧɨɦ ɪɚɫɱɟɬɧɨɦ 
ɫɥɭɱɚɟ: 

ˑ˔ːܪ  = ʜʞʢ ߘ − ʢʜʐ(ܳˏ˃ˍ˔. ˓˃˔˚ˑ˔ː ൯,                                                               (6.1) 
ˑ˔ːܪ  = ͵͸,ͲͲ –  ʹʹ,Ͷ͵ = ͳ͵,ͷ͹ ˏ > ͳ͵,͵ͺ ˏ, 
 
˅ˑ˒ܪ  = ʣʞʢ ߘ − ʢʜʐሺܳˏ˃ˍ˔. ˓˃˔˚˒ˑ˅ ሻ,                                                              (6.2)  
˅ˑ˒ܪ  = ͵ͺ,ͲͲ –  ʹ͵,͸Ͷ = ͳͶ,͵͸ ˏ > ͳ͵,͵ͺ ˏ. 
 
ɉɚɜɨɞɨɤ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɩɭɳɟɧ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ. 
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6.4  ɉɪɨɜɟɪɤɚ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɪɢ 
ɩɪɨɩɭɫɤɟ 𝑸˓˃˔˚˒ˑ˅   ɞɥɹ ɭɬɨɱɧɟɧɢɹ ɨɬɦɟɬɤɢ Ɏɉɍ 

 

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

˅଴ଵ˒ˑܪ  =  ( ொ˓˃˔˚˒ˑ˅௠∙஻∙√ଶ𝑔)ଶ ଷ⁄
,                                                                                (6.3) 

˅଴ଵ˒ˑܪ  = ቀ 239,9଴.ସଽ∙଺∙√ଶ∙ଽ.଼ଵቁଶ ଷ⁄ = ͸,ͻͺ ˏ. 

 
ȼɵɱɢɫɥɟɧ ɧɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ: 
˅଴ଶ˒ˑܪ  =  ( ொ˓˃˔˚˒ˑ˅௠∙ఌ∙𝜎˒∙஻∙√ଶ𝑔)ଶ ଷ⁄

,                                                                          (6.4) 

˅଴ଶ˒ˑܪ  = ቀ 239,9଴.ସଽ∙଴.଺∙଺∙√ଶ∙ଽ.଼ଵቁଶ ଷ⁄ = ͺ,͸ ˏ. 

 
Ɋɚɫɫɱɢɬɚɧ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ 

ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 
˅ˑ˒ܪ  = ˒˅ܪ ˑ˅ − ఈ∙௏మଶ𝑔 ,                                                                                       (6.5) 

˅ˑ˒ܪ  =  ͳʹ,ͺͷ − ଵ,ଵ∙ଵ,ଶଵమଶ∙ଽ,଼ଵ =  ͺ,ͷʹ ˏ, 

 V଴˒ ˑ˅ = ୕˓˃˔˚˒ˑ˅ሺ∇ʣʞʢ−∇ˇː˃ሻሺ୆+ሺ୬−ଵሻஔʐሻ,                                                                      (6.6) 

 V଴˒ ˑ˅ = 239,9ሺଷ଼,଴଴−ଵ଺,଴଴ሻሺ଺+ሺଶ−ଵሻ∙ଷሻ = ͳ,ʹͳ ˏ/˔. 

 
Ɉɩɪɟɞɟɥɟɧɚ ɪɚɫɱɟɬɧɚɹ ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ, ɬ.ɟ. ɨɬɦɟɬɤɭ ɩɪɢ 

ɤɨɬɨɪɨɣ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɩɭɳɟɧ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ   
˓ʣʞʢߘ  = ʒʑߘ +  ˑ˅,                                                                                 (6.7)˒ܪ
˓ʣʞʢߘ  = 30,00 + 8,52 = 38,5 ɦ 
 
ɉɪɢɧɹɬɚ ɨɬɦɟɬɤɚ Ɏɉɍ 38,5 ɦ. 
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6.5  ɉɨɫɬɪɨɟɧɢɟ ɜɨɞɨɫɥɢɜɧɨɝɨ ɨɝɨɥɨɜɤɚ ɢ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 
 
Ɉɱɟɪɬɚɧɢɟ ɨɝɨɥɨɜɤɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 6.1, ɫɬɪɨɢɬɫɹ ɩɨ 

ɤɨɨɪɞɢɧɚɬɚɦ Ʉɪɢɝɟɪɚ - Ɉɮɢɰɟɪɨɜɚ, ɝɞɟ ɤɨɨɪɞɢɧɚɬɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 
6.1 [3, ɬɚɛɥɢɰɚ-12], ɩɟɪɟɦɧɨɠɚɸɬɫɹ ɧɚ ܪ˔˕ = ͸ ˏ.   

 
Ɍɚɛɥɢɰɚ 6.1 –Ʉɨɨɪɞɢɧɚɬɵ ɨɝɨɥɨɜɤɚ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ 

x y x* y* 
0 0,126 0 0,756 

0,2 0,007 1,2 0,042 
0,4 0,006 2,4 0,036 
0,6 0,060 3,6 0,360 
0,8 0,146 4,8 0,876 
1,0 0,256 6,0 1,536 
1,2 0,394 7,2 2,364 
1,4 0,564 8,4 3,384 
1,6 0,764 9,6 4,584 
1,8 0,987 10,8 5,922 
2 1,235 12 7,41 

2,2 1,508 13,2 9,048 
2,3 1,653 15,0 11,760 
2,6 2,122 16,2 13,734 
2,8 2,462 17,4 15,660 
3 2,824 18,6 18,078 

3,2 3,207 19,8 20,430 
3,4 3,609 21 22,908 
3,6 4,031 21,6 24,186 

 

 
Ɋɢɫɭɧɨɤ 6.1 – ɉɪɨɮɢɥɶ ɜɨɞɨɫɥɢɜɚ 
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Ɉɬɦɟɬɤɭ ɜɟɪɯɚ ɛɵɤɚ (ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ) ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ʒʐ = ∇ʒʑ + ͳ,͸ ∙ H˔˕ ,                                                                                (6.8)  

 ∇ʒʐ =  ͵Ͳ,ͲͲ + ͳ,͸ ∙ ͸ =  ͵ͻ,͸ ˏ . 
 

6.6  Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 
 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ɨɬɦɟɬɤɚ, ɜɵɱɢɫɥɟɧɧɚɹ 

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

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

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

а – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ܽ = Ͳ,͹ ˏ. 
Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɜɨɥɧɵ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆ℎ௦௘௧ = ௐܭ ∙ ௩మ∙௅𝑔∙ௗ ∙   ௪                                                                                     ሺ͸.ͳͳሻߙݏ݋ܿ

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

ௐܭ  = ͵ ∙ ሺͳ + Ͳ,͵ ∙ ሻݒ ∙ ͳͲ−଻,                                                                             ሺ͸.ͳʹሻ  
ௐܭ  = ͵ ∙ ሺͳ + Ͳ,͵ ∙ ʹʹሻ ∙ ͳͲ−଻ = ʹ,ʹͺ ∙ ͳͲ−଺.  
ܮ  = ͷͺͲͲ ˏ – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ; ߙ௪ = Ͳ°; ݀ –ɫɪɟɞɧɹɹ ɝɥɭɛɢɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɟɪɟɞ ɩɥɨɬɢɧɨɣ: 
 ݀ = ఇʜʞʢ−ఇʓʜʏଶ ,                                                                                                       ሺ͸.ͳ͵ሻ  

 ݀ = ఇʜʞʢ−ఇʓʜʏଶ = ଷ଺−ଵ଺ଶ = ͳͲ ˏ.  

 
ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɜɨɥɧɵ ɜ ȼȻ: 
 ∆ℎ௦௘௧ = ʹ,ʹͺ ∙ ͳͲ−଺ ∙ ଶଶమ∙ହ଼଴଴ଽ,଼ଵ∙ଵ଴ ∙ °Ͳݏ݋ܿ = Ͳ,Ͳ͸ͷ ˏ  
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Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɹ ݇𝑖 ɧɚɣɞёɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ: 
 𝑔∙௅௩మ = ଽ,଼ଵ∙ହ଼଴଴ଶଶమ = ͳͳ͹,ͷ͸,                                                                                      ሺ͸.ͳͶሻ  

 𝑔∙௧௩ = ଽ,଼ଵ∙ଶଵ଺଴଴ଶଶ = ͻ͸͵ͳ,͸Ͷ,                                                                                  ሺ͸.ͳͷሻ  

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

ɉɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ ɝɪɚɮɢɤɚ [4, ɉɪɢɥɨɠɟɧɢɟ Ⱥ (ɪɢɫ Ⱥ.1)] 
ɫɧɢɦɚɟɦ ɜɟɥɢɱɢɧɵ 𝑔∙ℎ̅௩మ   ɢ 𝑔∙்̅௩  ɞɥɹ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ 𝑔∙௅௩మ  ɢ 𝑔∙௧௩  ɪɟɡɭɥɶɬɚɬɵ 
ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.2. 

 
Ɍɚɛɥɢɰɚ 6.2 – Ɋɟɡɭɥɶɬɚɬɵ, ɩɨɥɭɱɟɧɧɵɟ ɢɡ ɝɪɚɮɢɤɚ 

ɉɚɪɚɦɟɬɪ 
g ∙ Lݒଶ = ͳͳ͹,ͷ͸ 

g ∙ tݒ = ͻ͸͵ͳ,͸Ͷ g ∙ ݒ̅ܶ  1,90 4,00 g ∙ ℎ̅ݒଶ  0,024 0,080 

 

ɉɪɢɧɢɦɚɟɦ ɧɚɢɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ ୥∙ℎ̅௩మ = Ͳ,ͲʹͶ ɢ ୥∙்̅௩ = ͳ,ͻͲ ɢ ɨɩɪɟɞɟɥɹɟɦ 
ɩɚɪɚɦɟɬɪɵ ɜɨɥɧɵ. 

ɋɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɥɧɵ: 
 ℎ̅ = ଴,଴ଶସ∙௩మ𝑔 ,                                                                                                             ሺ͸.ͳ͸ሻ  

 ℎ̅ = ଴,଴ଶସ∙ଶଶమଽ,଼ଵ = ͳ,ͳͺ ˏ. 

 
ɋɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ: 
 ܶ̅ = ଵ,ଽ∙௩𝑔 ,                                                                                                                   ሺ͸.ͳ͹ሻ  

 ܶ̅ = ଵ,ଽ∙ଶଶଽ,଼ଵ = Ͷ,ʹ͸  ˔. 

 
ɋɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ:  
 



 

74 

ߣ̅ = 𝑔∙்̅మଶ𝜋 ,                                                                                                                   ሺ͸.ͳͺሻ  

ߣ̅   = ଽ,଼ଵ∙ସ,ଶ଺మଶ∙ଷ,ଵସ = ͳͻ,͸ͷ ˏ. 

 
ɉɪɨɜɟɪɤɚ ɧɚ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɶ: 
 ݀ ൒ ఒ̅ଶ  ;   
 ͳͲ ൒ ͻ,ͺ͵ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɡɧɚɱɢɬ, ɡɨɧɚ ɝɥɭɛɨɤɨɜɨɞɧɚɹ. 
 
ȼɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɜ ɫɢɫɬɟɦɟ ɜɨɥɧ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ: 
 ℎଵ% = ݇𝑖 ∙ ℎ̅,                                                                                                          ሺ͸.ͳͻሻ  
 ℎଵ% = ʹ,Ͳͻ ∙ ͳ,ͳͺ = ʹ,Ͷ͹ ˏ. 
 
ɝɞɟ ݇𝑖 – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɡɧɚɱɟɧɢɹ 𝑔∙௅௩మ . 

ɉɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ 
ɛɶɟɮɟ: 

 ℎ௦ = Ͳ,Ͳ͸ͷ + ͳ,ͳͺ + Ͳ,͹ = ͵,ʹͶ ˏ  
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɪɚɜɧɚ: 
ʒʐʞߘ  = ͵͸ + ͵,ʹͶ = ͵ͻ,ʹͶ ˏ  
 
ɉɪɢɧɢɦɚɟɦ ߘʒʐʞ = ͵ͻ,͵ ˏ. 
 
ɍɫɬɚɧɚɜɥɢɜɚɟɦ ɧɚɢɛɨɥɶɲɭɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ: ∇ʒʐʞ = ͵ͻ,͸ ˏ.  
 
6.7 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɩɪɢ ɞɨɧɧɨɦ ɪɟɠɢɦɟ 
 
ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 ʡ଴ = ∇ʜʞʢ − ∇ˇː˃ = ͵͸,ͲͲ − ͳ͸,ͲͲ = ʹͲ ˏ                                              ሺ͸.ʹͲሻ 
 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɡɚ ɜɨɞɨɫɥɢɜɨɦ: 
˔ݍ  = ொ˓˃˔˚ˑ˔ː஻+ሺ௡−ଵሻ∙ఋ˄ = ଵସ଻,଺଺+ሺଶ−ଵሻ∙ଷ = ͳ͸,Ͷ ˏଶ/˔ ˏ                                                     ሺ͸.ʹͳሻ 
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ɝɞɟ ߜ˄ = ݊ − ͳ = ʹ – ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɛɵɱɤɨɜ. 
 
Ʉɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ ɩɨɬɨɤɚ ɫ ɭɱɟɬɨɦ ɜɫɟɯ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɨɬɜɟɪɫɬɢɣ: 
 ℎˍ˓ = √ఈ௤˔మ𝑔య = √ଵ,ଵ∙ଵ଺,ସమଽ,଼ଵయ = ͵,ͳͳ ˏ  ˏ                                                              ሺ͸.ʹʹሻ 

 
ɝɞɟ ߙ = ͳ,ͳ – ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ. 

                                                             
ȼɵɱɢɫɥɟɧɨ ɨɬɧɨɲɟɧɢɟ: 
 𝜉 బ் = బ்ℎˍ˓ = ଶ଴ଷ,ଵଵ = ͸,Ͷ͵ ˏ                                                                              ሺ͸.ʹ͵ሻ 

 
Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ߮ ɨɩɪɟɞɟɥɟɧɨ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɞɥɢɧɵ ɫɥɢɜɧɨɣ ɝɪɚɧɢ [3, ɬɚɛɥɢɰɚ 9-10].  
ɉɪɢɧɹɬɨ ɞɥɹ ɩɥɨɬɢɧɵ ɜɵɫɨɬɨɣ ɫɜɵɲɟ 20 ɦ  ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɫɥɢɜɧɨɣ 

ɝɪɚɧɢ.  
 ߮ = Ͳ,ͻ  
 
ɋɨɩɪɹɠёɧɧɵɟ ɝɥɭɛɢɧɵ ɦɨɠɧɨ ɨɩɪɟɞɟɥɟɧɨ, ɢɫɩɨɥɶɡɭɹ ɫɥɟɞɭɸɳɢɟ 

ɮɨɪɦɭɥɵ: 
 ℎ௖′ = ௤೎𝜑√ଶ𝑔(஼˅+ுబ−ℎ೎′ ൯ ˏ                                                                                            ሺ͸.ʹͶሻ 

 
ȼ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɡɧɚɱɟɧɢɟ  ℎ௖′  ɜ ɡɧɚɦɟɧɚɬɟɥɟ ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɵɦ 

ɧɭɥɸ. 
 

 ℎ௖′ = ௤೎𝜑√ଶ𝑔( బ்−ℎ೎′൯ = ଵ଺,ସ଴,ଽ√ଶ∙ଽ,଼ଵ∙ሺଶ଴−଴ሻ = Ͳ,ͻʹ ˏ                                                ሺ͸.ʹͷሻ 

 
ɝɞɟ ݍ௖ - ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ. 
௖ݍ  = ொ˓˃˔˚஻+ሺ௡−ଵሻ∙ఋ˄ = ଵସ଻,଺଺+ሺଶ−ଵሻ∙ଷ = ͳ͸,Ͷ ˏଷ/˔ ∙ ˏ                                                   ሺ͸.ʹ͸ሻ 

 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɜ ɡɧɚɦɟɧɚɬɟɥɟ ɩɨɞɫɬɚɜɥɟɧɨ ɧɚɣɞɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ℎ௖′ . 
 ℎ௖′ = ସ଻,ଷ଴,ଽ√ଶ∙ଽ,଼ଵ∙ሺଶ଴−ଵ,ଵଶሻ = Ͳ,ͻͶ ɦ                                                                        ሺ͸.ʹ͹ሻ 

 
Ɋɚɫɫɱɢɬɚɧɨ ℎ௖′′: 
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 ℎ௖′′ = ℎ೎′ଶ [√ͳ + ͺ ቀℎˍ˓ℎ೎′ ቁଷ − ͳ] = ଴,ଽସଶ [√ͳ + ͺ ቀଷ,ଵଵ଴,ଽସቁଷ − ͳ] = = ͹,ͷͶ ˏ,                                                                                                                  ሺ͸.ʹͺሻ 
 ℎ௖′′ =  ͹,ͷͶ ˏ >  ℎʜʐ =  ͸,Ͷ͵ ˏ  – ɜ ɇȻ ɨɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ.  
 
Ɉɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɡɚ ɩɥɨɬɢɧɨɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 
ɇɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɝɥɭɛɢɧɭ ɢɥɢ 

ɩɨɝɚɫɢɬɶ ɱɚɫɬɶ ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ.  
ɉɪɢɦɟɧɢɦ ɝɚɲɟɧɢɟ ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ. 
 
6.8 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ 
 
Ɍɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ  

ȼ.Ⱦ. Ⱦɨɦɛɪɨɜɫɤɨɝɨ: 
ɉɥɨɳɚɞɶ ɩɨɬɨɤɚ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ 

 𝜔௖ = ℎ௖′ ∙ ሺܤ + ሺ݊ − ͳሻ ∙ ሻ˄ߜ = Ͳ,ͻͶ  ∙ ሺ͸ + ሺʹ − ͳሻ ∙ ͵ሻ = ͺ,Ͷ͸ ˏଶ, (6.29)  
 
ɝɞɟ ሺܤ + ሺ݊ − ͳሻ ∙  .ሻ – ɲɢɪɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ˄ߜ
 

ɋɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ 
˔ݒ  = ொ˓𝜔೎ = ଵସ଻,଺଼,ସ଺ = ͳ͹,Ͷͷ ˏ/˔ (6.30)  

 
Ɍɨɥɳɢɧɚ ɩɥɢɬɵ ɜɨɞɨɛɨɹ 

˅ߜ  = Ͳ,ͳͷݒ௖√ℎ௖′ = Ͳ,ͳͷ ∙ ͳ͹,Ͷͷ  ∙ √Ͳ,ͻͶ = ʹ,ͷͶ ˏ (6.31)  
 

ɉɪɢɧɢɦɚɸɬ ɬɨɥɳɢɧɭ ɩɥɢɬɵ ɜɨɞɨɛɨɹ 2,6 ɦ. 
Ⱦɥɢɧɚ ɜɨɞɨɛɨɹ ɩɪɢ ɧɚɥɢɱɢɢ ɧɚ ɧёɦ ɝɚɫɢɬɟɥɟɣ ݈˅ = ሺͲ,ͺ − ͳሻ݈˒˓, 

ɝɞɟ ݈˒˓ – ɞɥɢɧɚ ɩɪɵɠɤɚ (ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɜɚɥɶɰɚ). 
 ݈˒˓ = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ℎ௖′′ − ℎ௖′ ሻ = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͺ,Ͷ͸ − Ͳ,ͻͶሻ = ͵͵,Ͷ͹ ˏ (6.32)  
 ݈˅ = Ͳ,ͺͷ݈˒˓ = Ͳ,ͺͷ ∙ ͵͵,Ͷ͹ = ʹͺ,Ͷͷ ˏ (6.33)   
 

ɉɪɢɧɹɬɚ ɞɥɢɧɚ ɜɨɞɨɛɨɹ 29 ɦ. 
Ɋɢɫɛɟɪɦɚ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɡɚɤɪɟɩɥɟɧɧɭɸ ɜ 

ɨɫɧɨɜɚɧɢɢ ɛɟɬɨɧɧɭɸ ɩɥɢɬɭ. Ɉɫɧɨɜɧɵɦ ɩɪɟɞɧɚɡɧɚɱɟɧɢɟɦ ɹɜɥɹɟɬɫɹ ɭɫɩɨɤɨɟɧɢɟ 
ɱɚɫɬɢ ɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ ɧɟ ɩɨɝɚɫɢɥɚɫɶ ɧɚ ɜɨɞɨɛɨɟ ɢ ɫɬɟɧɤɟ 
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Ⱦɥɢɧɚ ɪɢɫɛɟɪɦɵ lɪ=8 ɦ. ɉɥɢɬɚ ɢɦɟɟɬ ɞɪɟɧɚɠɧɵɟ ɨɬɜɟɪɫɬɢɹ ɞɢɚɦɟɬɪɨɦ 0,25 
ɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1 ɦ ɞɪɭɝ ɨɬ ɞɪɭɝɚ. 

Ɍɨɥɳɢɧɭ ɪɢɫɛɟɪɦɵ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 1,3 ɦ, ɡɚɤɪɟɩɥɹɟɦ ɩɥɢɬɵ ɪɢɫɛɟɪɦɵ 
ɜ ɫɤɚɥɶɧɨɟ ɨɫɧɨɜɚɧɢɟ ɚɧɤɟɪɚɦɢ. 

 
6.9 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ 

 
Ɋɚɫɱёɬ ɜɵɫɨɬɵ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ ℎ˔˕ ɩɪɨɜɨɞɢɦ, ɪɚɫɫɦɚɬɪɢɜɚɹ ɫɬɟɧɤɭ ɤɚɤ 

ɧɟɩɨɞɬɨɩɥɟɧɧɵɣ ɜɨɞɨɫɥɢɜ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ.  
 ℎ˔˕ = 𝜎ℎ௖′′ −   (6.34) ,˕˔ܪ
 

ɝɞɟ ܪ˔˕ – ɧɚɩɨɪ ɧɚɞ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ. 
˕˔ܪ  = ( ௤௠√ଶ𝑔)ଶ/ଷ − ఈ௤మଶ𝑔(𝜎ℎ೎′′൯మ, (6.35)  

 
ɝɞɟ σ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɫɱɟɬɧɨɝɨ 
ɪɚɫɯɨɞɚ (1,07-1,13, ɩɪɢɧɹɬɨ 1,1); ߙ – ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ (ɩɪɢɧɹɬɨ 1,1);  ݉ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɡɚɜɢɫɢɬ ɨɬ ɬɢɩɚ ɜɨɞɨɫɥɢɜɚ (ɞɥɹ 
ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ ɩɨɥɢɝɨɧɚɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɩɪɢɧɹɬɨ ݉ = Ͳ,͵ͷ); ݍ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɛɨɟ  
ݍ  = ொ˓˃˔˚஻+ሺ௡−ଵሻ∙ఋ˄ = ଵସ଻,଺ସ+ሺଶ−ଵሻ∙ଷ = ʹͳ,ͳ ˏଷ/˔ (6.36)  

˕˔ܪ   = ቀ ଶଵ,ଵ ଴,ଷହ∙√ଶ∙ଽ,଼ଵቁమయ − ଵ,ଵ∙ଶଵ,ଵ మଶ∗ଽ,଼ଵ∙ሺଵ,ଵ∙଼,ସହሻమ = ͵,Ͳͻ ˏ  

 
Ɍɨɝɞɚ ɜɵɫɨɬɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ 

 ℎ˔˕ = ͳ,ͳ ∙ ͹,ͷͶ − ͵,Ͳͻ = ͷ,ʹ ˏ  
 
6.10 ɉɪɨɜɟɪɤɚ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɨɜ ɡɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ 
 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɜɵɫɨɬɵ ɫɬɟɧɤɢ ɩɪɨɜɟɪɹɟɦ ɮɨɪɦɭ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ 

ɡɚ ɫɬɟɧɤɨɣ, ɩɪɢɧɢɦɚɹ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɩɟɪɟɞ ɫɬɟɧɤɨɣ ɪɚɜɧɨɣ  
 ଴ܶ = ℎ˔˕ + ˕˔ܪ = ͷ,ʹ + ͵,Ͳͻ = ͺ,͵ ˏ                                                        (6.37)  
 ℎˍ˓ = ͵,ͳͳ  ˏ, (ɬɚ ɠɟ ɜɟɥɢɱɢɧɚ, ɱɬɨ ɢ ɩɟɪɟɞ ɫɬɟɧɤɨɣ, ɟɫɥɢ ɪɢɫɛɟɪɦɚ ɩɨ 
ɩɨɬɨɤɭ ɜɨɞɵ ɧɟ ɪɚɫɲɢɪɹɟɬɫɹ). 
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𝜉 బ் = బ்ℎˍ˓ = ଼,ଷଷ,ଵଵ = ʹ,͸͸ ,                                                                              (6.38) ߮ = ͳ ([5, ɬɚɛɥ. 9-10], ɬɚɤ ɤɚɤ ɜɵɫɨɬɚ ɫɥɢɜɧɨɣ ɝɪɚɧɢ ℎ˔˕ ɦɟɧɶɲɟ 15 ɦ) 
ɉɨ ɝɪɚɮɢɤɭ [2, ɪɢɫ. 9.55-2] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ ߮ ɢ  𝜉 బ்   ɨɩɪɟɞɟɥɹɟɦ  ߞ௖′ = Ͳ,ͷͺ ɢ ߞ௖′′ = ͳ,ʹ. 
ȼɵɱɢɫɥɹɸɬ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ:  

 ℎ௖′ = ′௖ߞ ∙ ℎˍ˓ = Ͳ,ͷͺ ∙ ͵,ͳͳ = ͳ,ͺ ˏ                                                           (6.39) 
 ℎ௖′′ = ′′௖ߞ ∙ ℎˍ˓ = ͳ,ʹ ∙ ͵,ͳͳ = ͵,͹͵ ˏ                                                          (6.40) 

 ℎ௖′′ = ͵,͹͵  ˏ < ℎː˄ = ͸,Ͷ͵ ˏ  
 
ɉɨ ɩɪɨɢɡɜɟɞɟɧɧɵɦ ɪɚɫɱɟɬɚɦ ɜɢɞɧɨ, ɱɬɨ ɩɪɵɠɨɤ ɡɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ 

ɡɚɬɨɩɥɟɧ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɝɚɫɢɬɟɥɢ ɷɧɟɪɝɢɢ ɡɚ ɫɬɟɧɤɨɣ ɧɟ ɬɪɟɛɭɸɬɫɹ. Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɜ ɤɚɱɟɫɬɜɟ ɝɚɫɢɬɟɥɹ ɷɧɟɪɝɢɢ ɜ ɇȻ ɩɪɢɧɹɬɚ ɜɨɞɨɛɨɣɧɚɹ ɫɬɟɧɤɚ ɫ ℎ˔˕ =ͷ,ʹ ˏ.  

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

ɫɨɨɪɭɠɟɧɢɹ ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɫɧɨɜɚɧɢɸ.  
 
ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɛɵɥɚ ɩɪɢɧɹɬɚ ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɨ ɮɨɪɦɭɥɟ: 
ܤ  = ሺ∇ʜʞʢ − ∇˒ˑˇሻ ∙ ሺͲ,͸͹ ÷ Ͳ,͹ሻ,                                                         (6.41) 
ܤ  = ሺ͵͸ − ͳͶሻ ∙ ሺͲ,͸͹ ÷ Ͳ,͹ሻ = ͳͶ,͹ ÷ ͳͷ,Ͷ ˏ. 
 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɪɚɜɧɚ ܤ˒ = ͳͷ,Ͷ ˏ. ȼ ɯɨɞɟ 

ɪɚɫɱɟɬɨɜ, ɞɥɹ ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ, ɩɨɞɨɲɜɚ ɛɵɥɚ ɭɜɟɥɢɱɟɧɚ ɞɨ 
ɡɧɚɱɟɧɢɹ ܤ˒ = 22 ɦ. 

 
6.12 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɲɜɚɦɢ 

 
ȼ ɩɥɨɬɢɧɚɯ ɧɚ ɠɟɫɬɤɢɯ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɭɫɬɪɨɣɫɬɜɨ ɷɬɢɯ ɲɜɨɜ 

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

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɪɚɡɪɟɡɚɧɚ ɲɜɚɦɢ ɩɨ ɨɫɹɦ 
ɛɵɤɨɜ, ɬ.ɟ. ɲɢɪɢɧɚ ɨɞɧɨɣ ɫɟɤɰɢɢ ɦɟɠɞɭ ɲɜɚɦɢ ɪɚɜɧɚ: 
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˔˄ܤ = ܾ +  ʐ,                                                                                                         ሺ͸.Ͷʹሻߜ
˔˄ܤ  = ͵ + ͵ = ͸ ˏ . 
 
ɒɢɪɢɧɭ ɩɨɫɬɨɹɧɧɵɯ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɭɫɚɞɨɱɧɵɯ ɲɜɨɜ 

ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 5 ɫɦ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɢ 1 ɫɦ. 
 
6.13 Ȼɵɤɢ 

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

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

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

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

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

ɭɞɨɛɧɵɯ ɭɫɥɨɜɢɣ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɧɚ ɪɚɛɨɱɟɦ ɡɚɬɜɨɪɟ. 
 
6.14 ɍɫɬɨɢ 
 
ɇɚ ɉɚɜɥɨ-Ɍɚɬɚɪɟɧɫɤɨɣ Ƚɗɋ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 2 ɪɚɡɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɨɹ. Ɉɧɢ 

ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɦɟɠɞɭ ɫɬɚɧɰɢɨɧɧɨɣ ɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɨɣ, ɦɟɠɞɭ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɨɣ ɢ ɫɟɤɰɢɟɣ ɫ ɞɨɧɧɵɦɢ ɜɨɞɨɫɛɪɨɫɚɦɢ.  

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

ɩɟɲɟɯɨɞɧɨɣ ɞɨɪɨɠɤɢ ɢ ɦɟɫɬɨ ɞɥɹ ɤɨɡɥɨɜɨɝɨ ɤɪɚɧɚ. ɉɪɨɟɡɠɚɹ ɱɚɫɬɶ ɩɪɢɧɢɦɚɟɬɫɹ 
ɲɢɪɢɧɨɣ 4 ɦ, ɲɢɪɢɧɚ ɩɟɲɟɯɨɞɧɨɣ ɞɨɪɨɠɤɢ – 2 ɦ, ɲɢɪɢɧɚ ɩɭɬɟɣ ɤɨɡɥɨɜɨɝɨ ɤɪɚɧɚ 
– 8,6 ɦ. Ȼɟɡɨɩɚɫɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɤɨɡɥɨɜɵɦ ɤɪɚɧɨɦ ɢ ɚɜɬɨɞɨɪɨɝɨɣ 
ɩɪɢɧɢɦɚɟɬɫɹ 1 ɦ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɭɬɹɦɢ ɤɨɡɥɨɜɨɝɨ ɤɪɚɧɚ ɢ ɜɟɪɯɨɜɨɣ ɝɪɚɧɶɸ 
ɛɵɤɚ ɩɪɢɧɢɦɚɟɬɫɹ 1 ɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɲɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɨɣ 16,6 ɦ. 

 
 
6.16 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 

 
Ɉɬɦɟɬɤɚ ɩɨɥɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɝɚɥɟɪɟɢ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɭɪɨɜɧɟ ɞɧɚ, 

ɩɪɢɧɢɦɚɟɦ ɨɬɦɟɬɤɭ 16,00. 
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ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ ɝɚɥɟɪɟɢ. ɉɨ 
ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ ɪɚɫɩɨɥɚɝɚɟɦ ɱɟɪɟɡ 7 ɦ, ɧɚ ɨɬɦɟɬɤɚɯ: 16 ɦ, 
23 ɦ. Ɋɚɡɦɟɪɵ ɝɚɥɟɪɟɣ, ɭɫɬɪɚɢɜɚɟɦɵɯ ɞɥɹ ɰɟɦɟɧɬɚɰɢɢ ɨɫɧɨɜɚɧɢɹ ɢ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɲɜɨɜ ɩɥɨɬɢɧɵ, ɫɨɡɞɚɧɢɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɞɪɟɧɚɠɚ, ɩɪɢɧɹɬɶ ɢɡ 
ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɟɤɨɦɟɧɞɚɰɢɣ. ɋ ɭɱɟɬɨɦ ɪɚɛɨɬɚɸɳɟɣ ɬɟɯɧɢɤɢ 2 ɯ 3ɦ. Ƚɚɛɚɪɢɬɵ 
ɞɥɹ ɫɦɨɬɪɨɜɵɯ ɝɚɥɟɪɟɣ ɩɪɢɧɢɦɚɟɦ 1,5 ɯ 2,5 ɦ.  

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

 
6.17 ɐɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ ɢ ɞɪɟɧɚɠ  

 
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 ∙   ሺ͸.Ͷ͵ሻ                                                                                        ˒ܤ
 

ɝɞɟ ܤ˒ - ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
 ݈ˊ = ሺͲ,ͳͲ ÷ Ͳ,ʹͷሻ ∙ ʹʹ = ʹ,ʹ ÷ ͷ,ͷ ˏ  
 
ɉɪɢɧɢɦɚɸ ݈ˊ = ͵ ˏ. 
Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 ℎˊ˃˅ = Ͳ,͸ ∙ ௗܪ = Ͳ,͸ ⋅ ሺ͵͸ − ͳ͹,ͳͳሻ = ͳͳ,͵͵ ˏ,                                         ሺ͸.Ͷ͵ሻ 
ௗܪ ˈˇˆ  − ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. 
 
Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɯ ɞɨɩɭɫɬɢɦɨɝɨ 
ɝɪɚɞɢɟɧɬɚ ɮɢɥɶɬɪɚɰɢɢ ɱɟɪɟɡ ɡɚɜɟɫɭ: 
ˊߜ  ൒ ܪ∆ ∙            ௖௥.௠                                                                                     (6.44)ܬ /௡ߛ
 

ɝɞɟ ∆ܪ −ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɟ, ݎܿܬ.݉ − ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɧɨɣ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ 
ɩɥɨɬɢɧɵ. 

ܪ∆  = ௗܪ − Ͳ,Ͷ ∙ ௗܪ                                                                                                ሺ͸.Ͷͷሻ 
ܪ∆  = ͳͺ,ͺͻ − Ͳ,Ͷ ∙ ͳͺ,ͺͻ = ͳͳ,͵͵ ˏ,                                                    

ˊߜ  ൒ ଵଵ,ଷଷ⋅ଵ,ଶ଴ଶହ , 
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ˊߜ ൒ Ͳ,ͷͶ ˏ,     ˒˓ˋːˋˏ˃ˡ Ͳ,ͺ ˏ.                                                                           
 
Ⱦɥɹ ɨɬɜɨɞɚ ɮɢɥɶɬɪɭɸɳɟɣɫɹ ɜɨɞɵ ɢ ɫɧɢɠɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 

ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɜ ɨɫɧɨɜɚɧɢɢ ɫɨɨɪɭɠɟɧɢɹ ɭɫɬɪɚɢɜɚɸɬ ɞɪɟɧɚɠɢ.  
Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɪɚɜɧɚ: 
 ℎˇ˓ = Ͳ,͸ ∙ ℎˊ˃˅,                                                                                                      ሺ͸.Ͷ͸ሻ  
 ℎˇ˓ = Ͳ,͸ ⋅ ͳͳ,͵͵ = ͸,ͺͲ ˏ.  
 
ȼ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɚɯ ɞɪɟɧɚɠ ɜɵɩɨɥɧɹɸɬ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ 

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

ɝɚɥɟɪɟɸ, ɚ ɨɬɜɨɞ ɜɨɞɵ ɜ ɇȻ ɨɫɭɳɟɫɬɜɥɹɸɬ ɧɚɫɨɫɚɦɢ. 
 
6.18 Ⱦɪɟɧɚɠ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ: 
 ܽˇ˓ ൒ ˓ˇܪ ∙ ௖௥.௠ܬ௡ߛ ,                                                                                                        ሺ͸.Ͷ͹ሻ 

 ܽˇ˓ ൒ ଵଽ∙ଵ,ଶ଴ଶହ , 

 ܽˇ˓ ൒ Ͳ,ͺʹ ˏ,       
 

ɝɞɟ ܽˇ˓ −ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ; ܪˇ −ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ. 
ˇܪ  = ∇ʜʞʢ − ∇ ˇːˑ,                                                                                            ሺ͸.Ͷͺሻ  
ˇܪ  = ͵͸ − ͳ͸ = ʹͲ ˏ.  

 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɦ 2,0 ɦ.  
 
6.19 Ɋɚɫɱɟɬ ɜɟɫɚ ɬɟɥɚ ɩɥɨɬɢɧɵ, ɛɵɤɚ ɢ ɡɚɬɜɨɪɚ  
 

ɉɥɨɳɚɞɶ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ܵ˒ˎ = ʹͲͷ,͹ͳ ˏଶ (ɩɨɥɭɱɟɧɨ ɜ 
ɩɪɨɝɪɚɦɦɟ Autocad). 

ȼɟɫ ɬɟɥɚ ɩɥɨɬɢɧɵ ɩɪɢɜɟɞɟɧɧɵɣ ɤ 1 ɩ.ɦ. ɜɨɞɨɩɪɨɩɭɫɤɧɨɣ ɫɟɤɰɢɢ:  
   ˒ˎ

= 
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ɝɞɟ  ߩ˄ – ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ. 

   ˏ/Ͳͷ,͹ͳ∙͵∙ͻ,ͺͳ∙ʹ,Ͷ͵+͵=ʹͶʹͳ,͸ʹ ˍʜʹ=ˎ˒ܩ 
 
Ⱦɥɢɧɚ ɩɥɟɱɚ ɫɢɥɵ ɜɟɫɚ ɬɟɥɚ ɩɥɨɬɢɧɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɟɪɟɞɢɧɵ ɪɚɫɱɟɬɧɨɝɨ 

ɫ
ɟ
ɱ
ɟ
ɧ
ɢ
ɹݎ˒ˎ= ͵ ˏ  (ɩɨɥɭɱɟɧɨ ɜ ɩɪɨɝɪɚɦɦɟ Autocad). 

 
ɉ

ɥ
ɨ
ɳ
ɚ
ɞ
ɶ
 
ɛ
ɵ
ɤ
ɚܵ˄=͵Ͷ͵,ͻͶ ˏʹ. 

 

ȼɟɫ ɛɵɤɚ ɩɪɢɜɟɞɟɧɧɵɣ ɤ 1 ɩ.ɦ. ɜɨɞɨɩɪɨɩɭɫɤɧɨɣ ɫɟɤɰɢɢ  
   ʐ=  ʐ∙  ʐ∙  ∙  ˄    ʐሻ

 

     .ˏ/ʐ=͵Ͷ͵,ͻͶ∙͵∙ͻ,ͺͳ∙ʹ,Ͷ͵+͵=ͶͲͶͺ,ͺ͸ ˍʜܩ 
 
Ⱦ

ɥ
ɢ
ɧ
ɚ
 
ɩ
ɥ
ɟ
ɱ
ɚ
 
ɫ
ɢ
ɥ
ɵ
 
ɜ
ɟ
ɫ
ɚ
 
ɛ
ɵ
ɤ
ɚ
 
ɨ
ɬ
ɧ
ɨ
ɫ
ɢ

 
ȼɟɫ ɡɚɬɜɨɪɚ: 
   ́=∙∙  ∙ሻ

 

 
ɝɞɟ ݂ – ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 

 =∇ʣʞʢ–∇ʒʑ∙ܾ,                                                                              ሺ͸.ͷʹሻ  ∙ሻ
 

 =–͵Ͳ+Ͳ,ͷ∙͵=ʹ͹ ˏʹ,   ܩˊ=Ͳ,Ͳͷͷ∙ʹ͹∙ʹ͹∙ͻ,ͺͳ=͹ͷ,͹Ͳ ˍʜ/ˏ.  
 

ɉɪɢɜɟɞɟɧɧɵɣ ɤ 1 ɩ.ɦ. ɜɨɞɨɩɪɨɩɭɫɤɧɨɣ ɫɟɤɰɢɢ ɜɟɫ ɡɚɬɜɨɪɚ:   
   ́=  ́    ʐሻ

 

  .ˏ/͹ͷ,͹Ͳ͵+͵=ͳʹ,͸ʹ ˍʜ=ˊݍ 
 
6.20 Ƚɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ 
 
Ɂɧɚɱɟɧɢɟ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ. 
 
ɋɨ ɫɬɨɪɨɧɵ ȼȻ:   
 ʡ˅ = ఊ˅∙ሺ∇ʜʞʢ–∇˒ˑˇሻమଶ ,                                                                                              ሺ͸.ͷͶሻ  
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ʡ˅ = ଽ,଼ଵ∙ሺଷ଺–ଵସሻమଶ = ʹ͵͹Ͷ,Ͳʹ ˍʜ.  

 
Ɂɧɚɱɟɧɢɟ ɩɥɟɱɚ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ ɫɨ ɫɬɨɪɨɧɵ 

ȼȻ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɨɱɤɢ 0:   
   ʡ˅=∇ʜʞʢ–∇ˑ˒

3̌ሻ
 

˅ʡݎ   = ሺଷ଺–ଵସሻଷ = ͹,͵ ˏ. 

 
ɋɨ ɫɬɨɪɨɧɵ ɇȻ         
 ʡː=  ˅∙∇ʢʜʐ–∇ˑ˒

2̌

2ሻ
 

 ʡː = ଽ,଼ଵሺଵ଻,ଵଵ–ଵସሻమଶ = Ͷ͹,ͶͶ ˍʜ . 

 
Ɂɧɚɱɟɧɢɟ ɩɥɟɱɚ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ ɫɨ ɫɬɨɪɨɧɵ 

ɇȻ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɨɱɤɢ 0:   
   ʡː=∇ʢʜʐ–∇ˑ˒

3̌ሻ
 

ʡːݎ  = ሺଵ଻,ଵଵ–ଵସሻଷ = ͳ,ͲͶ ˏ.  

 
6.21 Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ 
 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɧɚɩɨɪɧɭɸ ɝɪɚɧɶ ɧɚ ɭɪɨɜɧɟ ɞɧɚ: 
   ː=  ː∙ℎː∙    

2∙
4

5

 −

 
ɝɞɟ ːߛ  – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; ℎː – ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, ℎː = ʹ ˏ; ߮ː – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ, ߮ː = ʹͳ; 

ː݌   =  ͳͲ ∙ ʹ ∙ ଶ݃ݐ  ቀͶͷ − ʹͳଶ ቁ = ͻ,Ͷͷ ˍʞ˃, 

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ: 

    ː=  ː∙
 ℎ

ːܧ   = ଽ,ସହ∙ଶଶ = ͻ,Ͷͷ ˍʜ.  

 
Ɂɧɚɱɟɧɢɟ ɩɥɟɱɚ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɧɚɧɨɫɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɨɱɤɢ 0:   
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   ː=∇
 ːː˃
ˑˑ̝
 ˅–
 ∇ː̌
3˃ሻ
 

 ːݎ = ͳ͸ − ͳͶ + ͳͺ = ʹ,͸͹ ˏ.  
 
 
6.22 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 
ȼ ɬɨɱɤɟ ɧɚ ɜɟɪɯɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɛɨɤɨɜɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɫ 

ɭɱɟɬɨɦ ɩɪɢɝɪɭɡɚ ɟɝɨ ɜɟɫɨɦ ɧɚɧɨɫɨɜ:  
  Ͷͷ−߮ˆ˓2,                                  ሺ͸.͸ͳሻ݃ݐ∙ܿ∙ʹ−2Ͷͷ−߮ˆ˓2݃ݐ∙ː∙ℎːߛ=′˓ˆ݌ 
′˓ˆ݌  = ʹͶ ∙ ʹ ∙ ଶ݃ݐ ቀͶͷ − ଷଵଶ ቁ − ʹ ∙ ͹Ͳ ∙ ݃ݐ ቀͶͷ − ଷଵଶ ቁ = −͹ʹ,ͺͳ ˍʞ˃  

 
ȼ ɬɨɱɤɟ ɧɚ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɬɨɥɳɢɧɨɣ hɝɪ, ɝɞɟ ɞɟɣɫɬɜɭɸɬ  

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

 
ɍɞɟɥɶɧɵɣ ɜɟɫ ɜɡɜɟɲɟɧɧɨɝɨ ɝɪɭɧɬɚ: 
 γˆ˓ = γˆ˓˔˖˘ − ሺͳ − nሻ ∙ γ˅,                                                                                     ሺ͸.͸͵ሻ  
 γˆ˓ = ʹͶ − ሺͳ − Ͳ,ͳሻ ∙ ͻ,ͺͳ = ͳͷ,ͳ͹ ˍʜ/ˏଷ,  
 ℎ̂˓

=ሻ
 

 ℎˆ˓ = ͳ͸ − ͳͶ = ʹ ˏ, 
′′˓ˆ݌  = ሺͳͲ ∙ ʹ + ͳͷ,ͳ͹ ∙ ʹሻ ∙ ଶ݃ݐ ቀͶͷ − ଷଵଶ ቁ − ʹ ∙ ͹Ͳ ∙ ݃ݐ ቀͶͷ − ଷଵଶ ቁ =  = −͸͵,Ͳͻ ˍʞ˃.  
   
Ɍɚɤ ɤɚɤ ɛɨɤɨɜɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɩɨ ɜɫɟɣ ɜɵɫɨɬɟ ɢɦɟɟɬ ɨɬɪɢɰɚɬɟɥɶɧɵɟ 

ɡɧɚɱɟɧɢɹ ɫɥɟɞɭɟɬ ɫɥɟɞɭɸɳɢɣ ɜɵɜɨɞ: ɚɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɧɚ ɩɥɨɬɢɧɭ 
ɨɬɫɭɬɫɬɜɭɟɬ. 

 
6.23 ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɚɹ 
   ˅́

=˅∇ʢ
 ܹ˅ ˊ˅ = ሺͳ͹,ͳͳ − ͳͶሻ ∙ ʹʹ ∙ ͻ,ͺͳ = ͸͹ͳ,ʹ ˍʜ.  
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6.24 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 
ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ (ɪɢɫ. 6.2): 
 

 
Ɋɢɫɭɧɨɤ 6.2 - ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 

 ݈௔௦ = 3 ɦ, ݈ௗ௥ =4 ɦ. 
ௗܪ  = ∇ʜʞʢ − ∇ʢʜʐ௠𝑖௡,                                                                                     ሺ͸.͸͸ሻ  
ௗܪ  = ͵͸ − ͳ͹,ͳͳ = ͳͺ,ͺͻ ˏ.  
 
ɇɚ ɨɫɧɨɜɚɧɢɢ [2]: 
௔௦ܪ  = Ͳ,Ͷܪௗ = Ͳ,Ͷ ∙ ͳͺ,ͺͻ = ͹,ͷ͸ ˏ, 
ௗ௥ܪ  = Ͳ,ͳͷܪௗ = Ͳ,ͳͷ ∙ ͳͺ,ͺͻ = ʹ,ͺ͵ ˏ  
 
ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɬɪɚɩɟɰɢɣ ɢ 

ɬɪɟɭɝɨɥɶɧɢɤɚ.  
ɉɥɨɳɚɞɶ ɷɩɸɪɵ: ܵ˗ = ͺͳ,͸ͺ ˏଶ  
ȼɟɥɢɱɢɧɚ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ: 
 ˗ܹ = ܵ˗ ∙ ߛ˅ ,                                                                                                            ሺ͸.͸͹ሻ  
 ˗ܹ = ͺͳ,͸ͺ ∙ ͻ,ͺͳ = ͺͲͳ,ʹͺ ˍʜ/ˏ.  
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6.25 ȼɨɥɧɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 

ɭɩɪɨɳɟɧɧɨ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ. Ɇɨɠɟɜɢɬɢɧɨɜɚ: 
 ܹ˅ ˑˎː = ଵଶ ߛ˅ ∙ ℎଵ% ∙ (λౚ𝜋 + ℎబଶ )                                                                             ሺ͸.͸ͺሻ  

 ܹ˅ ˑˎː = ͳʹ ∙ ͻ,ͺͳ ∙ ʹ,Ͷ͹ ∙ (ʹͺ,͵͸ߨ + Ͳ,͸ͺʹ ) = ͳͳ͵,͹ͷ ˍʜ/ˏ 

 
ɝɞɟ    ℎଵ% – ɜɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ℎଵ% = ʹ,Ͷ͹ ˏ; λୢ – ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ, λୢ = ʹͺ,͵͸ ˏ; 

 ℎ଴ = 𝜋∙ℎభ%మλౚ ,                                                                                                             ሺ͸.͸ͻሻ  

 ℎ଴ = 𝜋∙ଶ,ସ଻మଶ଼,ଷ଺ = Ͳ,͸͹ ˏ. 

 
ɉɥɟɱɨ ɫɢɥɵ ܹ˅ ˑˎː ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ȼȻ: 
௖ݕ  = λౚଶ𝜋 − ଷ଼ ℎଵ%,                                                                                                      ሺ͸.͹Ͳሻ  

௖ݕ  = ଶ଼,ଷ଺ଶ𝜋 − ଷ଼ ∙ ʹ,Ͷ͹ = ͵,ͷͻ  ˏ.  
 

 
6.26 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ  
 
Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɦɟɬɨɞɭ 

ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ. Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɛɟɡ ɭɱёɬɚ 
ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ ɨɰɟɧɤɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ 
ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ 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 6.2, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɧɵ ɜɫɟ 
ɧɚɝɪɭɡɤɢ. 

 
Ɍɚɛɥɢɰɚ 6.2 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɢ γ୤ ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

ɋɢɥɚ, 
ɤɇ 

ɋɢɥɚ γ୤, 
ɤɇ 

ɉɥɟɱɨ, 
ɦ 

Ɇɨɦɟɧɬ, 
ɤɇ∙ɦ 

Ɍɜ 1,0  2374,02 2374,02 7,33 17401,6 
Ɍɧ 1,0  47,44 47,44 -1,04 -49,3 
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Gɛ 0,95  4048,86 3846,42 -5,71 -21963,0 
Gɩɥ 0,95  2421,62 2300,54 -3 -6901,6 

Wɜɡɜ 1,0  671,2002 671,20 0 0,0 
Wɮ 1,0  801,28 801,28 6,06 4855,8 
ȿɧ 1,2  9,45 11,34 2,67 30,3 

Wɜɨɥɧ 1,0  113,75 113,75 18,41 2094,2 
qɡ 0,9  12,62 11,36 -10,47 -118,9 

Wɧ 1,0  21,19 21,19 -9,7 -205,5 

                                                          ∑ N = G˒ˎ + G˄ + qˊ − W˅ˊ − W˗ + Wː (6.71)  
 ∑ N = ͵ͺͶ͸,Ͷʹ + ʹ͵ͲͲ,ͷͶ + ͳͳ,͵͸ + ʹͳ,ͳͻ − ͸͹ͳ,ʹͲ − ͺͲͳ,ʹͺ = Ͷ͹Ͳ͹,Ͳʹ ˍʜ   
 
ɋɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɵɱɢɫɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɡɧɚɤɨɜ: 
 ∑ ʛ = −Ͷͺͷ͸,ͷ ˍʜ ∙ ˏ  
 
Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɫɟɱɟɧɢɢ ɩɥɨɬɢɧɵ ɭ ɩɨɞɨɲɜɵ 
ɩɥɨɬɢɧɵ (ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 1 ɩ.ɦ.): 
 
Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 σ୷୳ = − ∑ N୆˒ˑˇ + ଺ ∑ ʛ୆˒ˑˇమ,       (6.72)  

 σ୷୳ = − ସ଻଴଻,଴ଶଶଶ + ଺·ሺ−ସ଼ହ଺,ହሻ ଶଶమ = −ʹ͹Ͷ,ͳ͸ ˍʞ˃, 

 
ɝɞɟ ∑ N – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ∑ ʛ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; B˒ˑˇ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ.  
 σ୶୳ = σ୷୳ ∙ m୳ଶ − γ˅ ∙ H୳ୢ ∙ ሺͳ − m୳ଶሻ, (6.73)  
 σ୶୳ = −ʹ͹Ͷ,ͳ͸ ∙ Ͳ − ͻ,ͺͳ ∙ ʹʹ = −ʹͳͷ,ͺʹ ˍʞ˃ , 
 
ɝɞɟ H୳ୢ – ɧɚɩɨɪ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, 22 ɦ; m୳ = tgα – ɬɚɧɝɟɧɫ ɭɝɥɚ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ, 0. 
 ɒ୶୷୳ = (γ˅ ∙ H୳ୢ + σ୷୳൯ ∙ m୳ = Ͳ ˍʞ˃, (6.74)  
 σଵ୳ = σ୷୳ ∙ ሺͳ + m୳ଶሻ + γ˅ ∙ H୳ୢ ∙ m୳ଶ, (6.75)  
 σଵ୳ = −ʹ͹Ͷ,ͳ͸  ሺͳ + Ͳሻ + ͻ,ͺͳ ∙ ʹʹ ∙ Ͳଶ = −ʹ͹Ͷ,ͳ͸ ˍʞ˃, 
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σଷ୳ = −γ˅ ∙ H୳ୢ, (6.76)  
 σଷ୳ = −ͻ,ͺͳ ∙ ʹʹ = −ʹͳͷ,ͺʹ ˍʞ˃. 
 
Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 σ୷୲ = − ∑ N୆˒ˑˇ − ଺ ∑ ʛ୆˒ˑˇమ, (6.77)  

 σ୷୲ = − ସ଻଴଻,଴ଶଶଶ + ଺·ସ଼ହ଺,଺ଶଶమ = −ͳͷ͵,͹ͷ ˍʞ˃, 

 σ୶୲ = σ୷୲ ∙ m୲ଶ − γ˅ ∙ H୲ୢ ∙ ሺͳ − m୲ଶሻ, (6.78)  
  σ୶୲ = −ͳͷ͵,͹ͷ ∙ Ͳ,͹ͺଶ − ͻ,ͺͳ ∙ ͵,ͳͳ ∙ ሺͳ − Ͳ,͹ͺଶሻ = −ͳͲͷ,Ͷͻ ˍʞ˃.  
 
ɝɞɟ H୲ୢ  – ɧɚɩɨɪ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ; m୲ = Ͳ,͹ͺ – ɬɚɧɝɟɧɫ ɭɝɥɚ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. 
 ɒ୶୷୲ = −(γ˅ ∙ H୲ୢ + σ୷୲ ൯ ∙ m୲, (6.79)  
 ɒ୶୷୲ = −ሺͻ,ͺͳ ∙ ͵,ͳͳ − −ͳͷ͵,͹ͷሻ ∙ Ͳ,͹ͺ = ͻ͸,ͳ͵ ˍʞ˃, 
 σଷ୲ = σ୷୲ ∙ ሺͳ + m୲ଶሻ + γ˅ ∙ H୲ୢ ∙ m୲ଶ, (6.80)  
 σଷ୲ = −ͳͷ͵,͹ͷ ∙ ሺͳ + Ͳ,͹ͺଶሻ + ͻ,ͺͳ ∙ ͵,ͳͳ ∙ Ͳ,͹ͺଶ = −ʹʹͺ,͹͵ ˍʞ˃  
 σଵ୲ = −γ˅ ∙ H୲ୢ , (6.81)  
 σଵ୲ = −ͻ,ͺͳ ∙ ͵,ͳͳ = −͵Ͳ,ͷͳ ˍʞ˃. 
 
Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.3. 
 
 
 
Ɍɚɛɥɢɰɚ 6.3 – Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ 

ɇɚɩɪɹɠɟɧɢɟ σ୷  σ୶  ɒ୶୷  σଵ  σଷ  

ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ −ʹ͹Ͷ,ͳ͸ −ʹͳͷ,ͺʹ 0,00 −ʹ͹Ͷ,ͳ͸ −ʹͳͷ,ͺʹ 

ɇɢɡɨɜɚɹ ɝɪɚɧɶ −ͳͷ͵,͹ͷ −ͳͲͷ,Ͷͻ ͻ͸,ͳ͵ −͵Ͳ,ͷͳ −ʹʹͺ,͹͵ 
 

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

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

 ୖ∙ஓౙౚF∙ஓlౙ ൒ γ୬,                                                                                                   (6.82)  

 ܴ = ˄ܩ) + ˎ˒ܩ − ܹ˅ ˊ˅ − ˗ܹ + ˊݍ + ܹː ൯ ∙ ߮݃ݐ + ʔ˒˃˔ ∙ ′௖ߛ + ܿ ∙   (6.83)        ,˒ܤ
 ܴ = ሺ͵ͺͶ͸,Ͷʹ + ʹ͵ͲͲ,ͷͶ − ͺͲͳ,ʹͺ − ͸͹ͳ,ʹ + ͳͳ,͵͸ + ʹͳ,ͳͻሻ ∙ ͳ͵݃ݐ + Ͳ +͹Ͳ ∙ ʹʹ = Ͷͷ͸͵,Ͷʹ ˍʜ/ˏ . 

 
ɝɞɟ ɔ =35 – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ; c = ͳͲͲˍʜ/ˏଶ – ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ; 

 F = ʡʑ − ʡː + W˅ˑˎː + ʔː,                                                                        (6.84)  
 F = ʹ͵͹Ͷ,Ͳʹ − Ͷ͹,ͶͶ + ͳͳ͵,͹ͷ + ͳͳ,͵Ͷ = ʹͶͶͻ,͹ͺ ˍʜˏ

 . 

 
Ɍɨɝɞɚ ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ: 
 ସହ଺ଷ,ସଶ∙଴,ଽ଴ଶସସଽ,଻଼ ∙ଵ ൒ ͳ,ʹͲ , 

 ͳ,͸ͺ ൒ ͳ,ʹͲ. 
 
ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ. Ɂɧɚɱɢɬ, ɩɥɨɬɢɧɚ 

ɭɫɬɨɣɱɢɜɚ ɧɚ ɫɞɜɢɝ. 
 
 
 
 
 

7 Ɉɯɪɚɧɚ ɬɪɭɞɚ, ɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 
7.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
 
ɋɨɝɥɚɫɧɨ ɮɟɞɟɪɚɥɶɧɨɦɭ ɡɚɤɨɧɭ "Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 

ɫɨɨɪɭɠɟɧɢɣ" ɨɬ 21.07.1997 N 117-ɎɁ (ɩɨɫɥɟɞɧɹɹ ɪɟɞɚɤɰɢɹ) ɛɟɡɨɩɚɫɧɨɫɬɶ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɉɚɜɥɨ-Ɍɚɬɚɪɟɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜ 
ɩɪɨɰɟɫɫɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ, ɷɤɫɩɥɭɚɬɚɰɢɢ, 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɨɧɫɟɪɜɚɰɢɢ ɢ ɥɢɤɜɢɞɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 
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ɋɜɟɞɟɧɢɹ ɨ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɹɯ ɉɚɜɥɨ-Ɍɚɬɚɪɟɧɫɤɨɣ 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 
ɉɚɜɥɨ-Ɍɚɬɚɪɟɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɟɦɭ ɩɪɢɫɜɚɢɜɚɟɬɫɹ II ɤɥɚɫɫ ɨɩɚɫɧɨɫɬɢ – 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ ɫɨɨɪɭɠɟɧɢɟ ɜɵɫɨɤɨɣ 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 
ɉɚɜɥɨ-Ɍɚɬɚɪɟɧɫɤɨɝɨ 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 
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; 
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 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; 

 ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɧɟɫɟɧɢɟ ɜ Ɋɟɝɢɫɬɪ ɫɜɟɞɟɧɢɣ ɨ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɦ 
ɫɨɨɪɭɠɟɧɢɢ; 

 ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɪɨɜɟɞɟɧɢɟ ɚɬɬɟɫɬɚɰɢɢ ɪɚɛɨɬɧɢɤɨɜ ɩɨ ɜɨɩɪɨɫɚɦ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɫɥɭɱɚɹɯ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ 
ɧɚɫɬɨɹɳɢɦ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ. 
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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 Ɉɯɪɚɧɚ ɬɪɭɞɚ 
 
7.2.1 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 
 
ɋɨɝɥɚɫɧɨ ɋɌɈ 70238424.27.140.012-2011 «Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ɉɯɪɚɧɚ 

ɬɪɭɞɚ (ɩɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɫɬɢ) ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ 
ɫɨɨɪɭɠɟɧɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ. ɇɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ» ɜɫɟ ɪɚɛɨɬɧɢɤɢ Ƚɗɋ, ɚ 
ɬɚɤɠɟ ɪɚɛɨɬɧɢɤɢ ɩɨɞɪɹɞɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɩɪɢɜɥɟɤɚɟɦɵɯ ɞɥɹ ɪɚɛɨɬ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ Ƚɗɋ, ɞɨɥɠɧɵ ɡɧɚɬɶ ɢ ɜɵɩɨɥɧɹɬɶ ɬɪɟɛɨɜɚɧɢɹ ɋɌɈ 
70238424.27.140.012-2011, ɚ ɬɚɤɠɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɜ ɨɛɥɚɫɬɢ 
ɨɯɪɚɧɵ ɬɪɭɞɚ (ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ). 

ɋɨɨɪɭɠɟɧɢɹ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɉɚɜɥɨ-Ɍɚɬɚɪɟɧɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ 
ɜ ɬɟɯɧɢɱɟɫɤɢ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɦ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ. 
ɉɪɢ ɷɬɨɦ ɨɛɹɡɚɬɟɥɶɧɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɡɚɳɢɬɚ ɪɚɛɨɬɧɢɤɨɜ ɢ ɜ ɡɨɧɚɯ 
ɜɨɡɦɨɠɧɨɝɨ ɡɚɬɨɩɥɟɧɢɹ Ƚɗɋ. ɇɚ ɫɥɭɱɚɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɧɟɪɚɫɱɟɬɧɵɯ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɫɢɬɭɚɰɢɣ ɞɨɥɠɧɵ ɛɵɬɶ ɜ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ 
ɪɟɚɥɢɡɚɰɢɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɞɥɹ ɪɚɡɧɵɯ ɫɬɟɩɟɧɟɣ ɭɝɪɨɡɵ 
ɬɟɯɧɢɱɟɫɤɢɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɩɟɪɫɨɧɚɥɚ Ƚɗɋ. Ⱦɥɹ ɬɚɤɢɯ ɫɥɭɱɚɟɜ ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɨɛɭɫɬɪɨɣɫɬɜɨ 
ɫɩɟɰɢɚɥɶɧɵɯ ɛɟɡɨɩɚɫɧɵɯ (ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ) ɩɨɦɟɳɟɧɢɣ, ɪɚɫɫɱɢɬɚɧɧɵɯ 
ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɲɬɚɬɧɵɣ ɫɨɫɬɚɜ ɩɟɪɫɨɧɚɥɚ. 

Ⱦɥɹ ɉɚɜɥɨ-Ɍɚɬɚɪɟɧɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɫɯɟɦɵ ɢ ɩɭɬɢ 
ɷɜɚɤɭɚɰɢɢ ɪɚɛɨɬɧɢɤɨɜ ɢɡ ɡɨɧ ɪɚɫɱɟɬɧɨ-ɜɨɡɦɨɠɧɨɝɨ ɡɚɬɨɩɥɟɧɢɹ ɢɥɢ ɨɛɪɭɲɟɧɢɹ 
ɝɪɭɧɬɚ ɧɚ ɨɬɦɟɬɤɢ ɜɵɲɟ ɪɚɫɱɟɬɧɨɝɨ ɭɪɨɜɧɹ ɬɚɤɨɝɨ ɡɚɬɨɩɥɟɧɢɹ, ɨɩɨɥɡɧɹ, 
ɨɛɪɭɲɟɧɢɹ ɢɥɢ ɜ ɫɩɟɰɢɚɥɶɧɵɟ ɛɟɡɨɩɚɫɧɵɟ ɩɨɦɟɳɟɧɢɹ. ɗɤɫɩɥɢɤɚɰɢɢ ɩɥɚɧɵ 
ɷɜɚɤɭɚɰɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɲɟɧɵ ɧɚ ɜɢɞɧɵɯ ɦɟɫɬɚɯ. ɗɤɫɩɥɢɤɚɰɢɢ ɩɪɢ 
ɨɬɤɥɸɱɟɧɢɢ ɨɫɧɨɜɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɞɨɥɠɧɵ ɩɨɞɫɜɟɱɢɜɚɬɶɫɹ ɨɬ ɪɟɡɟɪɜɧɵɯ 
ɚɜɬɨɧɨɦɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ. ɗɜɚɤɭɚɰɢɨɧɧɵɟ ɜɵɯɨɞɵ ɞɨɥɠɧɵ ɛɵɬɶ 
ɨɫɧɚɳɟɧɵ ɜɢɞɢɦɵɦɢ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɫɧɨɜɧɨɝɨ ɨɫɜɟɳɟɧɢɹ 
ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɵɦɢ ɭɤɚɡɚɬɟɥɹɦɢ ɫ ɚɜɬɨɧɨɦɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɩɢɬɚɧɢɹ. 

Ȼɟɡɨɩɚɫɧɵɟ ɩɨɦɟɳɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ ɢɫɩɵɬɚɧɧɵɦɢ, 
ɝɨɬɨɜɵɦɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɡɚɳɢɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɫɢɫɬɟɦɚɦɢ ɚɜɬɨɧɨɦɧɵɯ 
ɭɫɬɪɨɣɫɬɜ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ; ɚ ɬɚɤɠɟ ɫɪɟɞɫɬɜɚɦɢ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ 
ɩɨɦɨɳɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɢ ɧɨɪɦɚɦɢ. ɉɪɢ ɷɬɨɦ ɜ 
ɩɨɦɟɳɟɧɢɹɯ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɪɚɫɱɟɬɧɨ-ɧɟɨɛɯɨɞɢɦɵɟ ɡɚɩɚɫɵ 
ɩɢɬɶɟɜɨɣ ɜɨɞɵ, ɋɂɁ ɢ ɞɵɯɚɬɟɥɶɧɵɯ ɫɦɟɫɟɣ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ 
ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɢ ɞɢɫɬɚɧɰɢɨɧɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɫɜɹɡɢ. 
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ɇɚ ɉɚɜɥɨ-Ɍɚɬɚɪɟɧɫɤɨɣ Ƚɗɋ ɢ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ: 
 ɤɨɧɬɪɨɥɶ ɫɨɛɥɸɞɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɋɌɈ 70238424.27.140.012-2011, 

ɬɪɟɛɨɜɚɧɢɣ ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ; 
 ɩɪɨɜɟɞɟɧɢɟ ɢɧɫɬɪɭɤɬɚɠɟɣ ɢ ɬɪɟɧɢɪɨɜɨɤ ɞɥɹ ɨɬɪɚɛɨɬɤɢ ɧɚɜɵɤɨɜ ɩɨ 

ɷɜɚɤɭɚɰɢɢ ɪɚɛɨɬɧɢɤɨɜ ɜ ɫɥɭɱɚɟ ɩɨɹɜɥɟɧɢɹ ɭɝɪɨɡɵ ɡɚɬɨɩɥɟɧɢɹ ɢɥɢ ɨɛɪɭɲɟɧɢɹ 
ɝɪɭɧɬɚ, ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɢ ɩɨɥɶɡɨɜɚɧɢɸ ɚɜɬɨɧɨɦɧɵɯ ɭɫɬɚɧɨɜɨɤ 
ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ, ɛɟɡɨɩɚɫɧɵɯ ɩɨɦɟɳɟɧɢɣ, ɫɩɨɫɨɛɧɵɯ ɡɚɳɢɬɢɬɶ ɪɚɛɨɬɧɢɤɨɜ ɜ 
ɫɥɭɱɚɟ ɡɚɬɨɩɥɟɧɢɹ ɩɨɦɟɳɟɧɢɣ ɡɞɚɧɢɹ Ƚɗɋ, ɚ ɬɚɤɠɟ ɧɚɜɵɤɨɜ ɩɨ ɡɚɤɪɵɬɢɸ 
ɜɪɭɱɧɭɸ ɡɚɬɜɨɪɨɜ ɧɚ ɝɪɟɛɧɟ ɩɥɨɬɢɧɵ ɢ ɞɜɟɪɟɣ ɜ ɛɟɡɨɩɚɫɧɵɯ (ɚɜɚɪɢɣɧɨ-
ɫɩɚɫɚɬɟɥɶɧɵɯ) ɩɨɦɟɳɟɧɢɹɯ. 

ɇɚ ɉɚɜɥɨ-Ɍɚɬɚɪɟɧɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɤɨɧɬɪɨɥɶ ɢ 
ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɟ ɩɪɨɜɟɪɤɢ: 

 ɫɨɨɬɜɟɬɫɬɜɢɹ ɤɚɤ ɮɭɧɤɰɢɨɧɢɪɭɸɳɟɝɨ, ɬɚɤ ɢ ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɪɟɦɨɧɬɟ ɢɥɢ 
ɜ ɪɟɡɟɪɜɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

 ɡɧɚɧɢɣ ɪɚɛɨɬɧɢɤɚɦɢ ɫɯɟɦ ɩɭɬɟɣ ɷɜɚɤɭɚɰɢɢ, ɫɯɟɦ ɪɚɡɦɟɳɟɧɢɹ 
ɛɟɡɨɩɚɫɧɵɯ ɩɨɦɟɳɟɧɢɣ, ɧɚɜɵɤɨɜ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚ ɩɪɚɤɬɢɤɟ; 

 ɡɧɚɧɢɣ ɪɚɛɨɬɧɢɤɚɦɢ ɋɂɁ, ɫɪɟɞɫɬɜ ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ ɢ ɫɢɫɬɟɦ 
ɚɜɬɨɧɨɦɧɵɯ ɭɫɬɚɧɨɜɨɤ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ, ɧɚɜɵɤɨɜ ɢɯ ɩɪɢɦɟɧɟɧɢɹ ɩɨ 
ɧɚɡɧɚɱɟɧɢɸ; 

 ɫɨɛɥɸɞɟɧɢɹ ɪɚɛɨɬɧɢɤɚɦɢ ɧɨɪɦ ɨɯɪɚɧɵ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ; 
 ɩɪɚɜɢɥɶɧɵɦ, ɩɨ ɧɚɡɧɚɱɟɧɢɸ, ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɛɨɬɧɢɤɚɦɢ 

ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, ɫɩɟɰɨɞɟɠɞɵ ɢ ɞɪɭɝɢɯ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɯɚɪɚɤɬɟɪɚ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ. 

ɇɚ ɉɚɜɥɨ-Ɍɚɬɚɪɟɧɫɤɨɣ Ƚɗɋ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧ ɤɚɛɢɧɟɬ ɢɥɢ ɭɝɨɥɨɤ 
ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫ ɞɢɞɚɤɬɢɱɟɫɤɢɦɢ ɢ ɢɥɥɸɫɬɪɚɬɢɜɧɵɦɢ 
ɦɚɬɟɪɢɚɥɚɦɢ ɩɨ ɬɟɦɚɬɢɤɟ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɛɟɡɨɩɚɫɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. 

ɇɚ ɤɚɠɞɨɦ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɢ ɞɨɥɠɧɨɫɬɧɵɟ 
ɢɧɫɬɪɭɤɰɢɢ ɢ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɜ ɨɛɴɟɦɟ, ɨɛɹɡɚɬɟɥɶɧɨɦ ɞɥɹ ɞɚɧɧɨɣ 
ɞɨɥɠɧɨɫɬɢ ɢɥɢ ɩɪɨɮɟɫɫɢɢ. 

 
7.2.2 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɟɪɫɨɧɚɥɭ 
 
ȼɟɫɶ ɩɟɪɫɨɧɚɥ ɉɚɜɥɨ-Ɍɚɬɚɪɟɧɫɤɨɣ Ƚɗɋ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧ 

ɫɩɟɰɨɞɟɠɞɨɣ, ɫɩɟɰɨɛɭɜɶɸ ɢ ɞɪɭɝɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɢ 
ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 
12.4.011 ɢ ɨɛɹɡɚɧ ɩɨɥɶɡɨɜɚɬɶɫɹ ɢɦɢ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ. 

Ɉɛɟɫɩɟɱɟɧɢɟ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ (ɫɩɟɰɢɚɥɶɧɨɣ ɨɞɟɠɞɨɣ, 
ɫɩɟɰɢɚɥɶɧɨɣ ɨɛɭɜɶɸ, ɫɪɟɞɫɬɜɚɦɢ ɡɚɳɢɬɵ ɝɨɥɨɜɵ, ɥɢɰɚ, ɪɭɤ, ɝɥɚɡ, ɨɪɝɚɧɨɜ 
ɞɵɯɚɧɢɹ ɢ ɫɥɭɯɚ) ɪɚɛɨɬɧɢɤɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɪɨɮɟɫɫɢɣ ɢ ɞɨɥɠɧɨɫɬɟɣ ɫ 
ɭɱɟɬɨɦ ɨɫɨɛɟɧɧɨɫɬɟɣ ɢ ɭɫɥɨɜɢɣ ɜɵɩɨɥɧɹɟɦɵɯ ɢɦɢ ɪɚɛɨɬ, ɞɨɥɠɧɨ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫɨɝɥɚɫɧɨ ɤɨɥɥɟɤɬɢɜɧɨɦɭ ɞɨɝɨɜɨɪɭ, ɧɨ ɜ ɧɟ ɦɟɧɶɲɢɯ 
ɧɨɦɟɧɤɥɚɬɭɪɟ, ɨɛɴɟɦɚɯ ɢ ɫɪɨɤɚɯ ɩɨɥɶɡɨɜɚɧɢɹ, ɨɩɪɟɞɟɥɟɧɧɵɯ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦɢ 
ɩɪɚɜɢɥɚɦɢ ɢ ɧɨɪɦɚɦɢ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɛɨɬɧɢɤɨɜ ɷɬɢɦɢ ɫɪɟɞɫɬɜɚɦɢ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ. 
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ɋɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɞɨɥɠɧɵ ɩɪɢɦɟɧɹɬɶɫɹ ɪɚɛɨɬɧɢɤɨɦ ɜ 
ɱɟɬɤɨɦ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɤɚɡɚɧɢɹɦɢ ɢ ɢɧɫɬɪɭɤɰɢɹɦɢ ɢɯ ɢɡɝɨɬɨɜɢɬɟɥɟɣ. ɉɪɢ 
ɧɟɢɫɩɨɥɶɡɨɜɚɧɢɢ ɋɂɁ ɩɨ ɧɚɡɧɚɱɟɧɢɸ, ɪɚɛɨɬɧɢɤ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɤ ɪɚɛɨɬɟ. 

ɉɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɨ ɨɤɚɡɚɧɢɸ ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɩɪɢ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɟ ɞɨɥɠɧɚ ɩɪɨɜɨɞɢɬɶɫɹ ɩɪɢ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɩɪɨɜɟɪɤɟ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɢ 
ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ȿɠɟɝɨɞɧɨ, ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɨɜɪɟɦɟɧɧɵɯ ɬɪɟɧɚɠɟɪɨɜ, ɞɨɥɠɧɨ ɩɪɨɜɨɞɢɬɶɫɹ 
ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ ɩɪɢɟɦɚɦ ɪɟɚɧɢɦɚɰɢɢ, ɨɬɪɚɛɨɬɤɚ ɧɚɜɵɤɨɜ ɩɨ ɷɜɚɤɭɚɰɢɢ 
ɪɚɛɨɬɧɢɤɨɜ ɜ ɫɥɭɱɚɟ ɩɨɹɜɥɟɧɢɹ ɭɝɪɨɡɵ ɡɚɬɨɩɥɟɧɢɹ ɢɥɢ ɨɛɪɭɲɟɧɢɹ ɝɪɭɧɬɚ, ɩɨ 
ɩɪɢɦɟɧɟɧɢɸ ɢ ɩɨɥɶɡɨɜɚɧɢɸ ɚɜɬɨɧɨɦɧɵɯ ɭɫɬɚɧɨɜɨɤ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ, 
ɛɟɡɨɩɚɫɧɵɯ ɩɨɦɟɳɟɧɢɣ, ɫɩɨɫɨɛɧɵɯ ɡɚɳɢɬɢɬɶ ɪɚɛɨɬɧɢɤɨɜ ɜ ɫɥɭɱɚɟ ɡɚɬɨɩɥɟɧɢɹ 
ɩɨɦɟɳɟɧɢɣ ɡɞɚɧɢɹ Ƚɗɋ, ɩɨ ɡɚɤɪɵɬɢɹ ɜɪɭɱɧɭɸ ɡɚɬɜɨɪɨɜ ɧɚ ɝɪɟɛɧɟ ɩɥɨɬɢɧɵ ɢ 
ɞɜɟɪɟɣ ɜ ɛɟɡɨɩɚɫɧɵɯ (ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ) ɩɨɦɟɳɟɧɢɹɯ 

 
7.3 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 
7.3.1 Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
 
Ɉɫɧɨɜɵ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɡɚɤɨɧɨɞɚɬɟɥɶɧɨ 

ɡɚɤɪɟɩɥɟɧɵ ɜ Ɏɟɞɟɪɚɥɶɧɨɦ ɡɚɤɨɧɟ ɨɬ 21.12.1994 № 69-ɎɁ. Ɍɪɟɛɨɜɚɧɢɹ ɤ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢɡɥɨɠɟɧɵ ɜ ɩɪɚɜɢɥɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɭɬɜɟɪɠɞɟɧɧɵɯ Ɇɑɋ Ɋɨɫɫɢɢ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ ɉɚɜɥɨ-Ɍɚɬɚɪɟɧɫɤɨɣ Ƚɗɋ 
ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɹ ɫɬɚɧɰɢɢ. 

ɉɚɜɥɨ-Ɍɚɬɚɪɟɧɫɤɚɹ Ƚɗɋ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɚ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ, ɧɚɩɪɚɜɥɟɧɧɨɣ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɥɸɞɟɣ ɨɩɚɫɧɵɯ 
ɮɚɤɬɨɪɨɜ ɩɨɠɚɪɚ. 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ɉɚɜɥɨ-Ɍɚɬɚɪɟɧɫɤɨɣ Ƚɗɋ ɨɛɹɡɚɧ: 
 ɨɪɝɚɧɢɡɨɜɚɬɶ ɢɡɭɱɟɧɢɟ ɢ ɜɵɩɨɥɧɟɧɢɟ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

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

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

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

 ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɪɟɝɭɥɹɪɧɨɣ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ Ƚɗɋ; 

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

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

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

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ: 

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

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

 ɨɪɝɚɧɢɡɨɜɚɬɶ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɭɸ ɩɨɞɝɨɬɨɜɤɭ ɩɨɞɱɢɧɟɧɧɨɝɨ 
ɩɟɪɫɨɧɚɥɚ ɢ ɬɪɟɛɨɜɚɬɶ ɨɬ ɧɟɝɨ ɫɨɛɥɸɞɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ 
ɜɵɩɨɥɧɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

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

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

ȼ ɨɛɹɡɚɧɧɨɫɬɢ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɜɯɨɞɢɬ: 
 ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɩɪɢɧɹɬɶ ɦɟɪɵ ɤ ɧɟɦɟɞɥɟɧɧɨɦɭ ɜɵɡɨɜɭ 

ɩɨɠɚɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ; 
 ɢɡɜɟɫɬɢɬɶ ɪɭɤɨɜɨɞɫɬɜɨ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ; 
 ɨɛɟɫɬɨɱɢɬɶ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɡɨɧɟ ɩɨɠɚɪɚ; 
 ɜɵɞɚɬɶ ɩɢɫɶɦɟɧɧɵɣ ɞɨɩɭɫɤ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ; 
 ɨɪɝɚɧɢɡɨɜɚɬɶ ɟɝɨ ɬɭɲɟɧɢɟ ɢ ɷɜɚɤɭɚɰɢɸ ɩɟɪɫɨɧɚɥɚ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ), 

ɚ ɬɚɤɠɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬ.ɞ. 
Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɉɚɜɥɨ-Ɍɚɬɚɪɟɧɫɤɨɣ 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 ɉɚɜɥɨ-Ɍɚɬɚɪɟɧɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɵ ɩɪɨɯɨɞɢɬɶ ɩɨɞɝɨɬɨɜɤɭ ɩɨ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɉɨɞɝɨɬɨɜɤɚ ɪɚɛɨɬɧɢɤɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 

 ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
 ɪɟɝɭɥɹɪɧɵɟ ɢɧɫɬɪɭɤɬɚɠɢ (ɩɟɪɜɢɱɧɵɣ, ɩɟɪɢɨɞɢɱɟɫɤɢɟ, ɜɧɟɩɥɚɧɨɜɵɟ ɢ 

ɰɟɥɟɜɵɟ), ɩɨ ɜɨɩɪɨɫɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
 ɫɩɟɰɢɚɥɶɧɭɸ ɩɨɞɝɨɬɨɜɤɭ; 
 ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ; 
 ɩɨɜɵɲɟɧɢɟ ɡɧɚɧɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ; 
 ɢɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɬ.ɞ. 
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ɉɟɪɫɨɧɚɥ Ƚɗɋ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. Ʌɢɰɚ, ɜɢɧɨɜɧɵɟ ɜ ɧɚɪɭɲɟɧɢɢ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɧɟɫɭɬ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢɥɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. 

 
7.3.2 Ɉɛɴɟɤɬɵ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
 
Ɉɛɴɟɤɬɚɦɢ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɉɚɜɥɨ-Ɍɚɬɚɪɟɧɫɤɨɣ Ƚɗɋ ɹɜɥɹɸɬɫɹ: 
 ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ; 
 ɫɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ; 
 ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
 ɫɬɚɧɰɢɨɧɧɨɟ ɦɚɫɥɨɯɨɡɹɣɫɬɜɨ; 
 ɩɨɞɩɭɥɶɬɨɜɵɟ, ɩɨɞɳɢɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ. 
ɉɨɜɪɟɠɞɟɧɢɟ ɜ ɝɟɧɟɪɚɬɨɪɚɯ, ɜɵɡɜɚɧɧɨɟ ɩɪɨɛɨɟɦ ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ 

ɝɟɧɟɪɚɬɨɪɚ, ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɩɨɠɚɪ ɫ ɬɹɠɟɥɵɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ. ɇɚ ɝɟɧɟɪɚɬɨɪɚɯ 
Ƚɗɋ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɳɢɬɵ, ɤɨɬɨɪɵɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɞɟɣɫɬɜɢɟɦ ɨɬ ɡɚɳɢɬ ɨɬ 
ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɫɢɝɧɚɥɢɡɢɪɭɸɬ ɨ ɧɚɥɢɱɢɢ ɜɨɡɝɨɪɚɧɢɹ 
ɢ ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɭɫɤ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. ȼ ɤɚɱɟɫɬɜɟ 
ɨɝɧɟɝɚɫɹɳɟɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢɦɟɧɹɟɬɫɹ ɪɚɫɩɵɥɟɧɧɚɹ ɜɨɞɚ. ȼɛɥɢɡɢ ɥɨɛɨɜɵɯ ɱɚɫɬɟɣ 
ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɪɚɡɦɟɳɚɸɬ ɞɪɟɧɱɟɪɧɵɟ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɜ ɤɨɬɨɪɵɯ 
ɜɵɩɨɥɧɟɧɵ ɨɬɜɟɪɫɬɢɹ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦɢ ɧɚɫɚɞɤɚɦɢ (ɞɪɟɧɱɟɪɚɦɢ), ɨɫɶ ɤɨɬɨɪɵɯ 
ɧɚɩɪɚɜɥɟɧɚ ɜ ɫɬɨɪɨɧɭ ɨɛɦɨɬɤɢ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɢ ɥɨɠɧɨɦ ɫɪɚɛɚɬɵɜɚɧɢɢ 
ɡɚɳɢɬɵ ɢɥɢ ɩɪɢ ɞɥɢɬɟɥɶɧɨɣ ɩɨɞɚɱɟ ɜɨɞɵ ɩɪɨɢɫɯɨɞɢɬ ɢɡɥɢɲɧɟɟ ɭɜɥɚɠɧɟɧɢɟ 
ɢɡɨɥɹɰɢɢ, ɩɨɷɬɨɦɭ ɬɪɟɛɭɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɬɢɯ 
ɭɫɬɪɨɣɫɬɜ. 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚ ɉɚɜɥɨ-Ɍɚɬɚɪɟɧɫɤɨɣ Ƚɗɋ ɹɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɵɦɢ 
ɨɛɴɟɤɬɚɦɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ, ɬɚɤ ɤɚɤ ɫɨɞɟɪɠɚɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ, ɩɨɷɬɨɦɭ ɬɭɲɟɧɢɟ ɢɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ 
ɩɭɫɤɨɦ ɨɬ ɡɚɳɢɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɩɨ ɩɟɪɢɦɟɬɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɧɚ ɛɟɡɨɩɚɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɦɨɧɬɢɪɭɸɬɫɹ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɧɚ ɤɨɬɨɪɵɯ 
ɜɟɪɬɢɤɚɥɶɧɨ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ ɨɪɨɫɢɬɟɥɢ. 

Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɉɚɜɥɨ-Ɍɚɬɚɪɟɧɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɵ ɨɛɨɪɭɞɨɜɚɬɶɫɹ 
ɫɢɫɬɟɦɚɦɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 
ɫɢɫɬɟɦɭ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɨ ɤɨɬɨɪɵɦ ɩɨɞɚɟɬɫɹ ɜɨɞɚ ɤ ɨɛɴɟɤɬɭ ɩɨɠɚɪɚ ɢ ɡɚɩɨɪɧɨ-
ɩɭɫɤɨɜɵɟ ɭɫɬɪɨɣɫɬɜɚ. Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɝɨ 
ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɨɩɨɜɟɳɟɧɢɹ, ɫ ɩɨɦɨɳɶɸ, ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɛɧɚɪɭɠɟɧɢɟ 
ɩɨɠɚɪɚ, ɚ ɬɚɤɠɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɭɫɤɨɦ ɫɢɫɬɟɦɵ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɞɚɱɟɣ 
ɜɨɞɵ ɧɚ ɨɱɚɝ ɩɨɠɚɪɚ. 

 
7.3.3 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ 
 
ɇɚ ɞɜɟɪɢ ɩɨɦɟɳɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɞɨɥɠɧɵ ɛɵɬɶ ɧɚɧɟɫɟɧɵ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɧɚɞɩɢɫɢ, ɚ ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɵɟ ɡɚɩɪɟɳɚɸɳɢɟ ɢ 
ɩɪɟɞɩɢɫɵɜɚɸɳɢɟ ɡɧɚɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
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ɉɪɢ ɡɚɦɟɧɟ ɢɥɢ ɪɟɦɨɧɬɟ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɫɜɟɬɢɥɶɧɢɤɨɜ, 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɜɟɧɬɢɥɹɰɢɢ ɢ ɷɥɟɤɬɪɨɩɪɨɜɨɞɤɢ ɜ ɨɫɧɨɜɧɵɯ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ 
ɬɪɟɛɨɜɚɧɢɹ ɢɯ ɦɨɧɬɚɠɚ, ɭɫɬɚɧɨɜɤɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɡɨɧɚɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ. 

ȼ ɩɨɦɟɳɟɧɢɹɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɞɨɥɠɧɨ ɪɟɝɭɥɹɪɧɨ ɩɪɨɜɟɪɹɬɶɫɹ 
ɫɨɫɬɨɹɧɢɟ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ, ɤɨɬɨɪɚɹ ɛɥɨɤɢɪɭɟɬɫɹ ɫ ɡɚɪɹɞɧɵɦ 
ɭɫɬɪɨɣɫɬɜɨɦ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɨɦɢɧɚɥɶɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ. 

ɉɨɥɵ ɢ ɫɬɟɥɥɚɠɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɞɨɥɠɧɵ 
ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɉɍɗ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. 

ɉɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɩɨɦɟɳɟɧɢɟ ɦɨɠɟɬ 
ɨɬɚɩɥɢɜɚɬɶɫɹ ɤɚɥɨɪɢɮɟɪɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ, ɪɚɫɩɨɥɚɝɚɟɦɵɦ ɜɧɟ ɷɬɨɝɨ ɩɨɦɟɳɟɧɢɹ, 
ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɭɫɬɪɨɣɫɬɜ ɩɪɨɬɢɜ ɡɚɧɨɫɚ ɢɫɤɪ ɱɟɪɟɡ ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɤɚɧɚɥɵ. 
Ɍɪɭɛɨɩɪɨɜɨɞɵ ɩɚɪɨɜɨɝɨ ɢɥɢ ɜɨɞɹɧɨɝɨ ɨɬɨɩɥɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɩɨɦɟɳɟɧɢɣ 
ɞɨɥɠɧɵ ɫɨɟɞɢɧɹɬɶɫɹ ɧɚ ɫɜɚɪɤɟ. Ɂɚɩɪɟɳɚɸɬɫɹ ɮɥɚɧɰɟɜɵɟ ɫɨɟɞɢɧɟɧɢɹ ɢ ɭɫɬɚɧɨɜɤɚ 
ɜɟɧɬɢɥɟɣ. 

Ɋɟɦɨɧɬ ɢ ɯɪɚɧɟɧɢɟ ɤɢɫɥɨɬɧɵɯ ɢ ɳɟɥɨɱɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɞɨɥɠɧɵ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɪɚɡɧɵɯ ɩɨɦɟɳɟɧɢɹɯ. 

ȼ ɚɤɤɭɦɭɥɹɬɨɪɧɨɦ ɩɨɦɟɳɟɧɢɢ ɡɚɛɨɪ ɜɨɡɞɭɲɧɨ-ɝɚɡɨɜɨɣ ɫɪɟɞɵ ɩɪɢ 
ɜɟɧɬɢɥɹɰɢɢ ɞɨɥɠɟɧ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɤɚɤ ɢɡ ɜɟɪɯɧɟɣ, ɬɚɤ ɢ ɢɡ ɧɢɠɧɟɣ ɟɝɨ ɱɚɫɬɢ. 
ȿɫɥɢ ɩɨɬɨɥɨɤ ɢɦɟɟɬ ɜɵɫɬɭɩɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢɥɢ ɧɚɤɥɨɧ, ɞɨɥɠɧɚ ɛɵɬɶ 
ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɵɬɹɠɤɚ ɜɨɡɞɭɯɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢɡ ɤɚɠɞɨɝɨ ɨɬɫɟɤɚ ɢɥɢ ɢɡ ɫɚɦɨɣ 
ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɩɨɬɨɥɤɚ. 

ɉɪɢ ɟɫɬɟɫɬɜɟɧɧɨɦ ɨɫɜɟɳɟɧɢɢ ɩɨɦɟɳɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɫɬɟɤɥɚ 
ɨɤɨɧ ɞɨɥɠɧɵ ɛɵɬɶ ɦɚɬɨɜɵɦɢ ɢɥɢ ɩɨɤɪɵɜɚɬɶɫɹ ɛɟɥɨɣ ɤɥɟɟɜɨɣ ɤɪɚɫɤɨɣ, ɫɬɨɣɤɨɣ 
ɤ ɚɝɪɟɫɫɢɜɧɨɣ ɫɪɟɞɟ. 

Ɋɚɛɨɬɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɚɹɥɶɧɵɯ ɥɚɦɩ ɜ ɩɨɦɟɳɟɧɢɹɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ 
ɛɚɬɚɪɟɣ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɩɨɫɥɟ ɩɪɟɤɪɚɳɟɧɢɹ ɡɚɪɹɞɤɢ ɛɚɬɚɪɟɢ ɩɪɢ ɭɫɥɨɜɢɢ 
ɬɳɚɬɟɥɶɧɨɝɨ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɢ ɚɧɚɥɢɡɚ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɩɨɦɟɳɟɧɢɹɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ 
ɤɭɪɢɬɶ, ɯɪɚɧɢɬɶ ɤɢɫɥɨɬɵ ɢ ɳɟɥɨɱɢ ɜ ɤɨɥɢɱɟɫɬɜɚɯ, ɩɪɟɜɵɲɚɸɳɢɯ ɨɞɧɨɫɦɟɧɧɭɸ 
ɩɨɬɪɟɛɧɨɫɬɶ, ɨɫɬɚɜɥɹɬɶ ɫɩɟɰɨɞɟɠɞɭ, ɩɨɫɬɨɪɨɧɧɢɟ ɩɪɟɞɦɟɬɵ ɢ ɫɝɨɪɚɟɦɵɟ 
ɦɚɬɟɪɢɚɥɵ.  
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7.4 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 
7.4.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
ɉɚɜɥɨ-Ɍɚɬɚɪɟɧɫɤɢɣ ɝɢɞɪɨɭɡɟɥ ɪɚɫɩɨɥɨɠɟɧ ɜ Ʌɟɧɢɧɝɪɚɞɫɤɨɣ ɨɛɥɚɫɬɢ ɧɚ 

ɪɟɤɟ ɉɚɲɚ ɜ 15 ɤɦ ɜɵɲɟ ɩɨ ɬɟɱɟɧɢɸ ɨɬ ɫɟɥɚ ȼɨɧɝɚ. 
ɉɚɲɚ ɛɟɪɟɬ ɧɚɱɚɥɨ ɧɚ ɸɠɧɨɦ ɫɤɥɨɧɟ Ʉɚɬɭɧɫɤɨɝɨ ɯɪɟɛɬɚ ɭ ɩɨɞɧɨɠɢɹ ɝɨɪɵ 

Ȼɟɥɭɯɢ, ɭ ɸɠɧɨɣ ɨɤɨɧɟɱɧɨɫɬɢ ɥɟɞɧɢɤɚ Ƚɟɛɥɟɪɚ. Ⱦɥɢɧɚ ɪɟɤɢ - 250  ɤɦ. ȼ ɫɬɜɨɪɟ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɉɚɜɥɨ-Ɍɚɬɚɪɟɧɫɤɨɣ Ƚɗɋ ɜɨɞɨɫɛɨɪɧɚɹ ɩɥɨɳɚɞɶ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɪɟɞɧɟɝɨɪɶɟ ɢ ɜɵɫɨɤɨɝɨɪɶɟ, ɩɪɟɨɛɥɚɞɚɸɳɢɣ ɯɚɪɚɤɬɟɪ ɞɨɥɢɧɵ – ɜɫɟ ɛɨɥɟɟ 
ɲɢɪɨɤɨɟ ɪɚɡɜɢɬɢɟ ɬɟɪɪɚɫ.  

Ɋɚɫɫɦɚɬɪɢɜɚɟɦɚɹ ɬɟɪɪɢɬɨɪɢɹ ɨɬɧɨɫɢɬɫɹ ɤ ɭɦɟɪɟɧɧɨ-ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɦɭ 
ɤɥɢɦɚɬɢɱɟɫɤɨɦɭ ɪɚɣɨɧɭ ɫ ɧɟɭɫɬɨɣɱɢɜɨɣ ɡɢɦɨɣ ɢ ɠɚɪɤɢɦ ɥɟɬɨɦ. ɋɪɟɞɧɹɹ ɝɨɞɨɜɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɫɨɫɬɚɜɥɹɟɬ +8,7°ɋ‚ ɚɛɫɨɥɸɬɧɵɣ ɦɢɧɢɦɭɦ -33°ɋ, 
ɚɛɫɨɥɸɬɧɵɣ ɦɚɤɫɢɦɭɦ +37°ɋ. Ƚɨɞɨɜɚɹ ɫɭɦɦɚ ɨɫɚɞɤɨɜ ɨɤɨɥɨ 555 ɦɦ (ɨɬ 321 ɞɨ 
760 ɦɦ). 

Ɉɫɧɨɜɧɵɦɢ ɡɚɝɪɹɡɧɹɸɳɢɦɢ ɜɟɳɟɫɬɜɚɦɢ, ɩɨɫɬɭɩɚɸɳɢɦɢ ɜ ɪɟɤɭ ɫɨ 
ɫɬɨɱɧɵɦɢ ɜɨɞɚɦɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɩɪɟɞɩɪɢɹɬɢɣ ɤɨɦɦɭɧɚɥɶɧɨɝɨ 
ɯɨɡɹɣɫɬɜɚ ɢ ɫ ɥɢɜɧɟɜɵɦɢ ɜɨɞɚɦɢ ɫ ɬɟɪɪɢɬɨɪɢɣ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɹɜɥɹɸɬɫɹ: 
ɧɟɮɬɟɩɪɨɞɭɤɬɵ, ɧɢɬɪɢɬɵ, ɧɢɬɪɚɬɵ, ɮɨɫɮɚɬɵ, ɚ ɬɚɤɠɟ ɧɟɨɛɟɡɡɚɪɚɠɟɧɧɵɟ ɫɬɨɱɧɵɟ 
ɜɨɞɵ, ɤɨɬɨɪɵɣ ɫɛɪɚɫɵɜɚɟɬ ɜ ɜɨɞɵ ɪɟɤɢ ɫɚɦɵɣ ɤɪɭɩɧɵɣ ɜ ɪɟɫɩɭɛɥɢɤɟ 
ɦɹɫɨɤɨɦɛɢɧɚɬ. 

Ɋɚɫɬɢɬɟɥɶɧɨɫɬɶ ɬɟɪɪɢɬɨɪɢɢ ɜ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɉɚɜɥɨ-Ɍɚɬɚɪɟɧɫɤɨɣ 
Ƚɗɋ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɩɪɟɞɫɬɚɜɥɟɧɚ ɥɢɫɬɜɟɧɧɵɦɢ ɩɨɪɨɞɚɦɢ. Ȼɟɪɟɝɚ ɪɟɤɢ, 
ɢɦɟɸɳɢɟ ɛɨɥɶɲɨɣ ɭɤɥɨɧ ɧɟ ɩɨɤɪɵɬɵ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶɸ. ȼ ɥɨɝɚɯ ɢ ɦɟɫɬɚɯ ɫ 
ɧɟɛɨɥɶɲɢɦ ɭɤɥɨɧɨɦ ɢɦɟɸɬɫɹ ɥɟɧɬɨɱɧɵɟ ɫɨɫɧɨɜɵɟ ɛɨɪɵ. 

ȼ ɪɚɣɨɧɟ ɩɥɨɳɚɞɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɉɚɜɥɨ-Ɍɚɬɚɪɟɧɫɤɨɝɨ Ƚɍ ɛɨɝɚɬɫɬɜɨ 
ɮɚɭɧɵ ɬɚɤɠɟ ɨɛɴɹɫɧɹɟɬɫɹ ɪɚɡɧɨɨɛɪɚɡɢɟɦ ɥɚɧɞɲɚɮɬɚ. ȼɵɫɨɤɨ ɜ ɝɨɪɚɯ ɨɛɢɬɚɸɬ 
ɨɪɥɵ-ɛɟɪɤɭɬɵ, ɞɥɹ ɤɨɬɨɪɵɯ ɞɨɛɵɱɟɣ ɫɥɭɠɚɬ ɦɵɲɢ, ɫɭɫɥɢɤɢ ɢ ɫɭɪɤɢ. 

Ʉ ɤɪɚɫɧɨɤɧɢɠɧɵɦ, ɪɟɞɤɢɦ ɢ ɢɫɱɟɡɚɸɳɢɦ ɠɢɜɨɬɧɵɦ ɨɬɧɨɫɹɬɫɹ: ɩɟɪɟɜɹɡɤɚ, 
ɜɵɞɪɚ, ɛɟɥɤɚ-ɥɟɬɹɝɚ, ɮɢɥɢɧ, ɫɚɩɫɚɧ ɢ ɞɪ. ɉɨɷɬɨɦɭ, ɧɚɱɢɧɚɹ ɫ ɩɟɪɜɨɝɨ ɝɨɞɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɢ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɩɟɪɢɨɞɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɜɨɞɢɬɶ ɦɨɧɢɬɨɪɢɧɝ ɱɢɫɥɟɧɧɨɫɬɢ ɤɪɚɫɧɨɤɧɢɠɧɵɯ ɢ ɪɟɞɤɢɯ ɜɢɞɨɜ ɞɥɹ 
ɪɚɡɪɚɛɨɬɤɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɨɛɴɟɤɬɨɜ ɉɚɜɥɨ-
Ɍɚɬɚɪɟɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɤɪɚɫɧɨɤɧɢɠɧɵɟ ɢ ɪɟɞɤɢɟ ɜɢɞɵ ɠɢɜɨɬɧɵɯ, ɚ ɬɚɤɠɟ 
ɨɩɪɟɞɟɥɢɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ ɷɬɢɦ ɜɢɞɚɦ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɝɢɞɪɨɭɡɥɚ. 

ȼɨɞɧɵɟ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɪɟɫɭɪɫɵ ɪɟɤɢ ɉɚɲɚ ɧɚ ɭɱɚɫɬɤɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɉɚɜɥɨ-Ɍɚɬɚɪɟɧɫɤɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɦɢ ɜɢɞɚɦɢ: ɥɟɳ, ɩɥɨɬɜɚ, ɫɭɞɚɤ, 
ɫɬɟɪɥɹɞɶ, ɳɭɤɚ ɢ ɬ.ɞ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɩɪɚɜɢɬɟɥɶɫɬɜɚ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 28.02.2019 № 206 «Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ ɉɨɥɨɠɟɧɢɹ ɨɛ 
ɨɬɧɟɫɟɧɢɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɢɥɢ ɱɚɫɬɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɤ ɜɨɞɧɵɦ ɨɛɴɟɤɬɚɦ 
ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɢ ɨɩɪɟɞɟɥɟɧɢɢ ɤɚɬɟɝɨɪɢɣ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ 
ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ» ɪɟɤɚ ɉɚɲɚ ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɭɱɚɫɬɤɟ 
ɨɬɧɨɫɢɬɫɹ ɤ ɜɨɞɧɨɦɭ ɨɛɴɟɤɬɭ II ɤɚɬɟɝɨɪɢɢ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ, 



 

99 

ɩɨɷɬɨɦɭ ɢ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɝɢɞɪɨɭɡɥɚ ɫɛɪɨɫ ɫɬɨɱɧɵɯ  ɜɨɞ ɜ ɪɟɤɭ ɉɚɲɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɫ 
ɫɨɞɟɪɠɚɧɢɟɦ ɡɚɝɪɹɡɧɹɸɳɢɯ  ɜɟɳɟɫɬɜ ɫ ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ, ɧɟ ɩɪɟɜɵɲɚɸɳɢɦɢ 
ɉȾɄ. 

 
7.4.2 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  
 
ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɉɚɜɥɨ-Ɍɚɬɚɪɟɧɫɤɨɝɨ Ƚɍ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ 

ɪɚɛɨɬ: 
 ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɟɝɨ ɜ ɩɨɥɟɡɧɭɸ ɧɚɫɵɩɶ; 
 ɨɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ; 
 ɩɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɤɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ; 
 ɪɚɫɱɢɫɬɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ; 
 ɜɨɡɜɟɞɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
 ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
 ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɫɟɥɤɚ ɞɥɹ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. 
ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ 

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

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

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

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

ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɨɪɹɞɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ; 
 ɩɟɪɟɫɟɥɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. 
ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɭɞɟɬ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ 

ɩɪɨɰɟɫɫɚɦɢ: 
 ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜɨɞɧɨɝɨ, ɥɟɞɨɜɨɝɨ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ 

ɪɟɠɢɦɨɜ; 
 ɢɡɦɟɧɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɧɨɫɚ ɢ ɫɟɞɢɦɟɧɬɚɰɢɢ ɧɚɧɨɫɨɜ; 
 ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɟ ɤɚɱɟɫɬɜɚ 

ɜɨɞɵ ɉɚɲɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɉɚɜɥɨ-Ɍɚɬɚɪɟɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ; 
 ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɟ 

ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɢɡ-ɡɚ ɫɦɟɧɵ ɪɟɱɧɨɝɨ ɬɢɩɚ 
ɷɤɨɫɢɫɬɟɦɵ ɧɚ ɨɡɟɪɧɵɣ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɚɧɉɢɇ 3907-85 «ɋɚɧɢɬɚɪɧɵɟ ɩɪɚɜɢɥɚ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ» ɨɬ 01.07.1985 ɜ 
ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 

 ɩɪɨɢɡɜɟɫɬɢ ɨɱɢɫɬɤɭ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ ɢ ɦɭɫɨɪɚ; 
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 ɜɵɜɟɡɬɢ ɧɟɱɢɫɬɨɬɵ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɟ ɨɬɯɨɞɵ; 
 ɩɪɨɢɡɜɟɫɬɢ ɫɚɧɢɬɚɪɧɭɸ ɨɱɢɫɬɤɭ ɬɟɪɪɢɬɨɪɢɣ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ 

ɨɛɴɟɤɬɨɜ; 
 ɩɪɨɢɡɜɟɫɬɢ ɡɚɫɵɩɤɭ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɭɝɥɭɛɥɟɧɢɣ ɢ ɬɚɦɩɨɧɚɠ ɫɤɜɚɠɢɧ; 
ɉɨɦɢɦɨ ɷɬɨɝɨ, ɬɪɟɛɭɟɬɫɹ ɩɪɨɢɡɜɟɫɬɢ ɨɱɢɫɬɤɭ ɥɨɠɚ ɨɬ ɞɪɟɜɟɫɧɨɣ ɢ 

ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ 

ɩɭɧɤɬɨɜ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ, ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ, 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ: 

 ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɢɫɤɥɸɱɚɸɳɢɟ ɡɚɬɨɩɥɟɧɢɟ ɢ ɩɨɞɬɨɩɥɟɧɢɟ 
ɨɫɬɚɜɥɹɟɦɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɧɨɪɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɢ ɛɵɬɚ ɧɚɫɟɥɟɧɢɹ; 

 ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɞɪɟɧɢɪɨɜɚɧɢɸ ɟɫɬɟɫɬɜɟɧɧɨɝɨ 
ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ ɫ ɫɨɛɫɬɜɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɵ; 

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

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

ɜɨɞɨɯɪɚɧɢɥɢɳ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɋɚɧɉɢɇ 3907-85 «ɋɚɧɢɬɚɪɧɵɟ ɩɪɚɜɢɥɚ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ» ɨɬ 01.07.1985, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦɢ: 

 ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɩɪɟɞɩɪɨɟɤɬɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɨɟɤɬɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɩɨɞɥɟɠɚɬ ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ 
ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ ɧɚɞɡɨɪɚ; 

 ɫɨɫɬɚɜ ɢ ɨɛɴɟɦɵ ɪɚɛɨɬ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɡɨɧɵ 
ɡɚɬɨɩɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɡɞɟɥɟ "ɋɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɩɨ 
ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ", ɩɪɟɞɫɬɚɜɥɹɟɦɨɝɨ ɧɚ ɫɨɝɥɚɫɨɜɚɧɢɟ ɜ ɫɨɫɬɚɜɟ 
ɦɚɬɟɪɢɚɥɨɜ ɩɨ ɜɵɛɨɪɭ ɩɥɨɳɚɞɨɤ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ; 

 ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɚɧɢɬɚɪɧɵɟ ɩɨɩɭɫɤɢ 
ɫɨɫɬɚɜɥɹɸɬɫɹ ɫ ɭɱɟɬɨɦ ɧɟɨɛɯɨɞɢɦɵɯ ɢɧɠɟɧɟɪɧɵɯ ɢɡɵɫɤɚɧɢɣ ɪɚɫɱɟɬɨɜ, 
ɜɚɪɢɚɧɬɧɵɯ ɩɪɨɪɚɛɨɬɨɤ ɜ ɌɗɈ (ɌɗɊ), ɜ ɩɪɨɟɤɬɚɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɨɞɨɯɪɚɧɢɥɢɳ. 
ɍɤɚɡɚɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɞɨɥɠɧɵ ɩɪɢɜɨɞɢɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɚɡɞɟɥɚɯ 
ɩɪɨɟɤɬɚ. ɪɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɡɚɤɨɧɱɟɧɵ ɧɟ ɩɨɡɞɧɟɟ, ɱɟɦ ɡɚ ɨɞɢɧ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ ɫɟɡɨɧ ɞɨ ɧɚɱɚɥɚ ɡɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 

 ɪɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɡɚɤɨɧɱɟɧɵ ɧɟ ɩɨɡɞɧɟɟ, ɱɟɦ ɡɚ ɨɞɢɧ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ ɫɟɡɨɧ ɞɨ ɧɚɱɚɥɚ ɡɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 

 ɦɟɪɨɩɪɢɹɬɢɹ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɩɪɨɟɤɬɨɦ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɢ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɞɨɥɠɧɵ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫ ɨɩɟɪɟɠɟɧɢɟɦ ɫɪɨɤɨɜ ɜɨɡɜɟɞɟɧɢɹ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ ɢ ɡɚɜɟɪɲɢɬɶɫɹ ɞɨ ɧɚɱɚɥɚ ɡɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
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ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɩɟɪɟɫɟɥɟɧɢɢ 
ɠɢɬɟɥɟɣ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. ȼɫɟ ɧɚɫɟɥɟɧɧɵɟ ɩɭɧɤɬɵ, ɩɪɟɞɩɪɢɹɬɢɹ, ɡɞɚɧɢɹ ɢ 
ɫɨɨɪɭɠɟɧɢɹ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɡɨɧɚɯ ɩɨɫɬɨɹɧɧɨɝɨ ɢ ɜɪɟɦɟɧɧɨɝɨ ɡɚɬɨɩɥɟɧɢɹ (ɜ 
ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɢɣ ɢ ɡɢɦɧɢɯ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɵɯ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɢɯ ɛɶɟɮɚɯ), 
ɩɨɞɬɨɩɥɟɧɢɹ ɢ ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ ɩɨɞɥɟɠɚɬ ɩɟɪɟɧɨɫɭ ɢɥɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɇɢɉ ɉ-60-75 «ɉɥɚɧɢɪɨɜɤɚ ɢ ɡɚɫɬɪɨɣɤɚ ɝɨɪɨɞɨɜ, 
ɩɨɫɟɥɤɨɜ ɢ ɫɟɥɶɫɤɢɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ» ɢ ɋɇɢɉ 2.06.15-85 «ɂɧɠɟɧɟɪɧɚɹ 
ɡɚɳɢɬɚ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɡɚɬɨɩɥɟɧɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ». 

ȼ ɋɚɧɉɢɇ 3907-85 ɭɤɚɡɵɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɚɧɢɬɚɪɧɨɣ 
ɩɨɞɝɨɬɨɜɤɟ ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ: 

 ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɪɟɞɩɪɢɹɬɢɣ, 
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɩɨɞɥɟɠɚɳɢɯ ɜɵɧɨɫɭ, ɚ ɬɚɤɠɟ ɦɟɫɬ ɦɚɫɫɢɜɧɨɝɨ 
ɡɚɝɪɹɡɧɟɧɢɹ; 

 ɨɱɢɫɬɤɚ ɨɬ ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ; 
 ɦɟɪɨɩɪɢɹɬɢɹ ɜ ɦɟɫɬɚɯ ɡɚɯɨɪɨɧɟɧɢɣ; 
 ɩɨɞɝɨɬɨɜɤɚ ɩɪɢɛɪɟɠɧɵɯ ɭɱɚɫɬɤɨɜ ɜɨɞɨɯɪɚɧɢɥɢɳ ɨɤɨɥɨ ɧɚɫɟɥɟɧɧɵɯ 

ɩɭɧɤɬɨɜ – ɫɚɧɢɬɚɪɧɵɯ ɡɨɧ. 
ȼ ɫɚɧɢɬɚɪɧɭɸ ɨɱɢɬɤɭ ɬɟɪɪɢɬɨɪɢɢ ɜɤɥɸɱɚɟɬɫɹ: 
 ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ 

ɜɵɧɨɫɢɦɵɯ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɥɟɠɚɬ ɭɞɚɥɟɧɢɸ ɦɨɫɬɵ, ɬɟɥɟɝɪɚɮɧɵɟ 
ɫɬɨɥɛɵ, ɮɭɧɞɚɦɟɧɬɵ ɢ ɞɪɭɝɢɟ ɫɨɨɪɭɠɟɧɢɹ, ɜɵɫɬɭɩɚɸɳɢɟ ɧɚɞ ɡɟɦɥɟɣ ɛɨɥɟɟ ɱɟɦ 
ɧɚ 50 ɫɦ (0,5 ɦ). Ɉɫɬɚɜɲɢɣɫɹ ɫɬɪɨɢɬɟɥɶɧɵɣ ɦɭɫɨɪ, ɫɨɥɨɦɚ, ɝɧɢɥɚɹ ɞɪɟɜɟɫɢɧɚ ɢ 
ɞɪ. ɫɠɢɝɚɸɬɫɹ ɧɚ ɦɟɫɬɟ, ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɥɨɦ ɫɨɛɢɪɚɟɬɫɹ ɢ ɜɵɜɨɡɢɬɫɹ ɡɚ ɩɪɟɞɟɥɵ 
ɬɟɪɪɢɬɨɪɢɢ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ; 

 ɧɟɱɢɫɬɨɬɵ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɟ ɨɬɛɪɨɫɵ ɜɵɜɨɡɹɬɫɹ ɡɚ ɩɪɟɞɟɥɵ 
ɬɟɪɪɢɬɨɪɢɢ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ ɧɚ ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞɟɧɧɵɟ ɭɱɚɫɬɤɢ ɢɥɢ 
ɫɩɟɰɢɚɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɸ ɢ ɩɟɪɟɪɚɛɨɬɤɟ; 

 ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ, ɚ ɬɚɤɠɟ 
ɩɪɟɞɩɪɢɹɬɢɹ ɩɨ ɯɪɚɧɟɧɢɸ ɢ ɨɛɪɚɛɨɬɤɟ ɫɵɪɶɹ ɠɢɜɨɬɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ, 
ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ ɢ ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ, ɩɪɨɜɨɞɢɬɫɹ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɧɚɜɨɡ, ɧɚɜɨɡɧɵɟ ɫɬɨɤɢ ɢ ɦɭɫɨɪ ɨɛɟɡɡɚɪɚɠɢɜɚɸɬɫɹ ɨɞɧɢɦ ɢɡ 
ɦɟɬɨɞɨɜ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ Ɉɛɳɟɫɨɸɡɧɵɦɢ ɧɨɪɦɚɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦ ɭɞɚɥɟɧɢɹ, ɨɛɪɚɛɨɬɤɢ, ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ, ɯɪɚɧɟɧɢɹ, 
ɩɨɞɝɨɬɨɜɤɢ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚɜɨɡɚ ɢ ɩɨɦɟɬɚ (ɈɇɌɉ17-81), ɩɨɫɥɟ ɱɟɝɨ ɜɵɜɨɡɹɬɫɹ 
ɧɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɩɨɥɹ; ɩɨɱɜɚ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ, ɡɚɝɨɧɨɜ, 
ɜɵɝɭɥɶɧɵɯ ɞɜɨɪɨɜ ɢ ɞɪ. ɩɪɨɠɢɝɚɟɬɫɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢɥɢ 
ɨɪɨɲɚɟɬɫɹ ɪɚɫɬɜɨɪɚɦɢ ɫɨɥɢ ɝɢɩɨɯɥɨɪɢɬɚ ɤɚɥɶɰɢɹ (ȾɌɋ ȽɄ) ɢɥɢ ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɢ, 
ɫɨɞɟɪɠɚɳɟɣ ɧɟ ɦɟɧɟɟ 5% ɚɤɬɢɜɧɨɝɨ ɯɥɨɪɚ, ɩɨɫɥɟ ɱɟɝɨ ɫɥɨɣ ɩɨɱɜɵ ɝɥɭɛɢɧɨɣ ɞɨ 
ɱɢɫɬɨɝɨ ɜɵɜɨɡɢɬɫɹ ɡɚ ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ ɢ 
ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ ɢ ɡɚɤɚɩɵɜɚɟɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɚ ɧɚ ɝɥɭɛɢɧɭ ɧɟ 
ɦɟɧɟɟ 2 ɦ; 

 ɨɱɢɫɬɧɵɟ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɫɜɚɥɤɢ, ɩɨɥɹ ɚɫɫɟɧɢɡɚɰɢɢ, 
ɨɪɨɲɟɧɢɹ ɢ ɮɢɥɶɬɪɚɰɢɢ, ɩɨɩɚɞɚɸɳɢɟ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ, ɩɨɞɥɟɠɚɬ 
ɡɚɤɪɵɬɢɸ. Ɇɟɫɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɭɤɚɡɚɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ ɛɵɬɶ 
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ɩɟɪɟɩɚɯɚɧɵ ɜ ɡɨɧɟ ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ ɧɟ ɩɨɡɞɧɟɟ, ɱɟɦ ɡɚ ɨɞɢɧ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ 
ɫɟɡɨɧ ɞɨ ɡɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ȼ ɡɨɧɟ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, 
ɩɨɞɬɨɩɥɟɧɢɹ ɢ ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɭɤɚɡɚɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɜɵɟɦɤɭ ɫɥɨɹ ɡɚɝɪɹɡɧɟɧɧɨɝɨ ɝɪɭɧɬɚ ɞɨ ɱɢɫɬɨɝɨ, ɫ 
ɜɵɜɨɡɨɦ ɟɝɨ ɡɚ ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ ɩɪɨɝɧɨɡɢɪɭɟɦɨɝɨ ɩɨɞɬɨɩɥɟɧɢɹ ɢ 
ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɟɦ ɬɟɪɪɢɬɨɪɢɢ ɫɭɯɨɣ ɯɥɨɪɧɨɣ 
ɢɡɜɟɫɬɶɸ ɫ ɡɚɫɵɩɤɨɣ ɱɢɫɬɵɦ ɝɪɭɧɬɨɦ; 

 ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɩɨɫɥɟ ɩɟɪɟɧɨɫɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ ɬɟɯ ɠɟ ɬɪɟɛɨɜɚɧɢɣ, ɱɬɨ ɢ ɞɥɹ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ; 

 ɫɤɜɚɠɢɧɵ (ɚɪɬɟɡɢɚɧɫɤɢɟ, ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɵɟ, ɧɟɮɬɹɧɵɟ ɢ ɞɪɭɝɢɟ) ɤɚɤ 
ɮɭɧɤɰɢɨɧɢɪɭɸɳɢɟ, ɬɚɤ ɢ ɧɟɮɭɧɤɰɢɨɧɢɪɭɸɳɢɟ ɩɨɩɚɞɚɸɳɢɟ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ 
ɨɱɢɫɬɤɢ, ɩɨɞɥɟɠɚɬ ɡɚɫɵɩɤɟ ɢɥɢ ɬɚɦɩɨɧɚɠɭ. 

ɉɪɢ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɤ ɡɚɬɨɩɥɟɧɢɸ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɨɱɢɫɬɤɚ ɨɬ ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. Ʌɟɫɨɫɜɨɞɤɚ ɛɭɞɟɬ 
ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɨɛɴɟɦɟ ɩɨɪɹɞɤɚ 74 ɬɵɫ. ɦ3. Ʌɟɫɨɨɱɢɫɬɤɚ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ 
ɨɛɴɟɦɟ ɩɨɪɹɞɤɚ 46,3 ɬɵɫ. ɦ3. 

Ɍɚɤ ɤɚɤ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ ɧɟ ɩɨɩɚɞɚɸɬ ɦɟɫɬɚ ɡɚɯɨɪɨɧɟɧɢɣ, ɧɚɫɟɥɟɧɧɵɟ 
ɩɭɧɤɬɵ, ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɞɪ. ɫɨɨɪɭɠɟɧɢɹ, ɩɨɞɥɟɠɚɳɢɟ ɜɵɧɨɫɭ, ɜ ɦɟɪɨɩɪɢɹɬɢɹɯ ɩɨ 
ɢɯ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɟ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ. 

ɇɚ ɛɟɪɟɝɭ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨɫɥɟ ɟɝɨ ɡɚɬɨɩɥɟɧɢɹ ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ 1 
ɫɭɳɟɫɬɜɭɸɳɢɣ ɧɵɧɟ ɧɚɫɟɥɟɧɧɵɣ ɩɭɧɤɬ – ɩɨɫ. Ȼɢɣɤɚ, ɜɨɡɥɟ ɤɨɬɨɪɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɩɨɞɝɨɬɨɜɢɬɶ ɫɚɧɢɬɚɪɧɭɸ ɡɨɧɭ, ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ ɨɤɨɥɨ 4 ɤɦ. 

 
7.4.4 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɛɨɥɶɲɨɣ 
ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɩɪɢ ɷɬɨɦ ɛɭɞɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ: 

1. Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ. 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ 2020 – 8 22 201 01 21 5. Ɇɚɫɫɚ ɨɬɯɨɞɨɜ (ܯ) ɦɨɠɟɬ 

ɛɵɬɶ ɪɚɫɫɱɢɬɚɧɚ ɩɨ ɮɨɪɦɭɥɟ (7.1): 
ܯ  = 𝑁∙௤ଵ଴଴% ∙  ɬ,            (7.1) ,ߩ

 
ɝɞɟ ܰ – ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3; ݍ = ͳ,ͺ% – ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ, %; ߩ = ʹ,ͷ ˕/ˏଷ – ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3. 

Ɉɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɞɥɹ ɉɚɜɥɨ-Ɍɚɬɚɪɟɧɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 221619 ɦ3, 
ɬɨɝɞɚ, ɫɨɝɥɚɫɧɨ (7.1), ɦɚɫɫɚ ɨɬɯɨɞɨɜ ɫɨɫɬɚɜɢɬ: 

ܯ  = 𝑁∙௤ଵ଴଴% = ଶଶଵ଺ଵଽ∙ଵ,଼ଵ଴଴% ∙ ʹ,ͷ = ͻͻ͹͵ ˕. 
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2. Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 
ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ. 

Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ 2020 – 4 61 010 01 20 5. ɍɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ 
ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɪɢɥɨɠɟɧɢɟɦ ɀ ɊȾɋ 82-
202-96. ɇɨɪɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ 1,0 %. 

ܯ  = 𝑁∙௤ଵ଴଴% ∙  ɬ,         (7.2),ߩ

 
ɝɞɟ ܰ – ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ; ݍ – ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, %; ߩ = ʹ,Ͳ ˕/ˏଷ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3. 

Ʉɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɭɤɥɚɞɵɜɚɟɦɨɣ ɜ ɛɟɬɨɧ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɉɚɜɥɨ-
Ɍɚɬɚɪɟɧɫɤɨɣ Ƚɗɋ, ɫɨɫɬɚɜɥɹɟɬ 3945 ɬ. Ɍɨɝɞɚ, ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ (7.3), ɦɚɫɫɚ 
ɨɬɯɨɞɨɜ ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɢɬ: 

ܯ  = 𝑁∙௤ଵ଴଴% = ଷଽସହ∙ଵ,଴ଵ଴଴% ∙ ʹ,Ͳ = ͹ͺ,ͻ ˕.       (7.3) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ ͻͻ͹͵ ɬ ɥɨɦɚ 

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

 
7.4.5 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 

 
ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɉɚɜɥɨ-Ɍɚɬɚɪɟɧɫɤɨɝɨ Ƚɍ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ 

ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ: 
1. ɫɛɪɨɫɨɦ ɫɬɨɱɧɵɯ (ɞɪɟɧɚɠɧɵɯ, ɞɨɠɞɟɜɵɯ ɢ ɬɚɥɵɯ) ɜɨɞ; 
2. ɜɵɛɪɨɫɚɦɢ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ: 
 ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɨɩɪɨɛɨɜɚɧɢɹ ɞɢɡɟɥɶ – ɝɟɧɟɪɚɬɨɪɨɜ; 
 ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ, ɩɪɨɜɨɞɢɦɵɯ ɜ ɩɟɪɢɨɞ ɬɟɤɭɳɢɯ ɢ ɤɚɩɢɬɚɥɶɧɵɯ 

ɪɟɦɨɧɬɨɜ; 
 ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ, ɩɪɨɜɨɞɢɦɵɯ ɜ ɩɟɪɢɨɞ ɬɟɤɭɳɢɯ ɢ ɤɚɩɢɬɚɥɶɧɵɯ 

ɪɟɦɨɧɬɨɜ; 
3. ɨɛɪɚɡɨɜɚɧɢɟɦ ɨɬɯɨɞɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɢ ɢ ɬɟɤɭɳɢɯ 

ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
4. ɧɚ 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: 
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1. ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɞɧɵɦ ɪɟɠɢɦɨɦ ɜɨɞɨɬɨɤɚ; 
2. ɨɱɢɫɬɤɚ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
3. ɨɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɹ ɧɟɩɨɩɚɞɚɧɢɹ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ 

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

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 4 ɤɦ ɨɬ ɉɚɜɥɨ-Ɍɚɬɚɪɟɧɫɤɨɣ Ƚɗɋ ɧɢɠɟ ɩɨ 

ɬɟɱɟɧɢɸ ɧɚɯɨɞɢɬɫɹ ɧɚɫɟɥɟɧɧɵɣ ɩɭɧɤɬ – ɫ. ȼɨɧɝɚ, ɫɨɝɥɚɫɧɨ ɋɚɧɉɢɇ 
2.2.1/2.1.1.1200-03 «ɋɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɟ ɡɨɧɵ ɢ ɫɚɧɢɬɚɪɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ 
ɩɪɟɞɩɪɢɹɬɢɣ, ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɧɵɯ ɨɛɴɟɤɬɨɜ» ɨɬ 25.09.2007 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 ɋɚɧɉɢɇ 2.1.4.1110-02 «Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ 
ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɜɨɞɨɩɪɨɜɨɞɨɜ ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ» ɨɬ 14.03.2002 
ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɧɟ ɭɯɭɞɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɪɟɤɢ ɉɚɲɚ 
ɨɬ ɫɛɪɨɫɨɜ ɉɚɜɥɨ-Ɍɚɬɚɪɟɧɫɤɨɣ Ƚɗɋ ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ ɪɟɤɢ. 

Ɋɟɠɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɨɧ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ (ɁɋɈ) ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɶɟɜɨɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫɟɥɚ ȿɥɚɧɞɚ, ɜ ɩɪɟɞɟɥɚɯ ɩɪɨɦɩɥɨɳɚɞɨɤ ɨɛɴɟɤɬɨɜ ɉɚɜɥɨ-
Ɍɚɬɚɪɟɧɫɤɨɣ 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 ɜɨɞɨɨɯɪɚɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɟɧɧɵɯ 
ɢɫɬɨɱɧɢɤɨɦ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ 
ɰɟɧɬɪɨɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ. 
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8 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 
8.1 Ɉɛɴёɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 

ɷɤɫɩɥɭɚɬɚɰɢɢ 
 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɬɚɩɨɜ, 

ɧɚɱɢɧɚɹ ɨɬ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɉɰɟɧɤɚ 
ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɚ ɜ 
ɬɚɛɥɢɰɟ 8.1. 

 
Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɤɚɡɚɬɟɥɹ 

ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2026 2027 2028 2029 2030 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ 

Ɇȼɬ 
11,34 22,68 22,68 22,68 22,68 

ɑɢɫɥɨ ɱɚɫɨɜ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 

2 662 2 662 2 662 2 662 2 662 

ȼɵɪɚɛɨɬɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬɱ 

30 187 60 374 60 374 60 374 60 374 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
% 

5,00 5,00 5,00 5,00 5,00 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
Ɇȼɬɱ 

0,57 1,13 1,13 1,13 1,13 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬɱ 

10,77 21,55 21,55 21,55 21,55 

Ɍɚɪɢɮ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 

ɪɭɛ/ 
Ɇȼɬɱ 

1 318 1 349 1 379 1 403 1 417 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɦɥɧ.ɪɭɛ. 0,14 0,29 0,29 0,30 0,30 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 2,37 4,84 4,95 5,04 5,09 
 
Ⱦɚɧɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱёɬɨɜ, ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɩɪɢ 

ɩɨɫɬɨɹɧɧɨɦ ɨɛɴɟɦɟ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɨɥɭɱɟɧɧɚɹ ɜɵɪɭɱɤɚ ɜɨɡɪɚɫɬɚɟɬ. ɗɬɨ 
ɫɜɹɡɚɧɨ ɩɪɟɠɞɟ ɜɫɟɝɨ ɫ ɪɨɫɬɨɦ ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 

 
8.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ɉȺɈ 

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

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

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɟɪɟɱɟɧɶ ɧɚɢɛɨɥɟɟ 
ɡɧɚɱɢɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɣ ɢ ɞɨɩɭɳɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 
ɩɨɞɝɨɬɨɜɤɢ ɪɚɫɱɟɬɨɜ ɜ ɪɚɦɤɚɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ ɫɪɟɞɧɟ-
ɫɪɨɱɧɭɸ 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 8.2. 
  

Ɍɚɛɥɢɰɚ 8.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ/Ɇɜɬ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 

Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 5,79 
ɉɪɨɱɢɟ 274,0 6,21 

ɂɬɨɝɨ ɩɨ Ƚɗɋ  12,00 
 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɜ 
ɩɪɨɰɟɧɬɚɯ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.3. 
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Ɍɚɛɥɢɰɟ 8.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 
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Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 

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

 
Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ  ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 
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ɈȺɈ «ɋɈ – ȿɗɋ» 135,38 ɬɵɫ.ɪɭɛ/Ɇɜɬ 3,07 
ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0,001097 ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 0,025 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0,000318 ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 0,007 
ɂɬɨɝɨ  3,102 

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

ɤɨɞɟɤɫɨɦ ɊɎ (ȿɋɍ ɉȺɈ «ɊɭɫȽɢɞɪɨ») ɞɥɹ ɪɟɤɢ ɉɚɲɚ ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛ.  
Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 8.5. 
 

Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɇɚ
ɢɦ
ɟɧɨ
ɜɚɧ
ɢɟ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ

  

Ⱥɦ
ɨɪɬ
ɢɡɚ
ɰɢɨ
ɧɧ
ɵɟ 
ɨɬɱ
ɢɫɥ
ɟɧɢ
ɹ, 
ɦɥ
ɧ.ɪ
ɭɛ. 

9,53 2,03 

Ɋɚɫ
ɯɨɞ
ɵ 
ɧɚ 
ɫɬɪ
ɚɯɨ
ɜɚɧ
ɢɟ, 
ɦɥ
ɧ.ɪ
ɭɛ. 

0,18 0,18 

ɗɤ
ɫɩɥ
ɭɚɬ
ɚɰɢ
ɨɧɧ
ɵɟ 
ɡɚɬ
ɪɚɬ
ɵ, 
ɦɥ

6,00 12,00 
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ɧ.ɪ
ɭɛ. 
Ɋɚɫ
ɯɨɞ
ɵ 
ɧɚ 

ɪɟɦ
ɨɧɬ 
ɩɪɨ
ɢɡɜ
ɨɞɫ
ɬɜɟ
ɧɧ
ɵɯ 
ɮɨ
ɧɞɨ
ɜ, 
ɦɥ
ɧ.ɪ
ɭɛ. 

0,05 0,05 

Ɋɚɫ
ɯɨɞ
ɵ 
ɧɚ 
ɭɫɥ
ɭɝɢ 
ɪɟɝ
ɭɥɢ
ɪɭ

ɸɳ
ɢɯ 
ɤɨ
ɦɩ
ɚɧɢ
ɣ, 
ɦɥ
ɧ.ɪ
ɭɛ. 

1,76 1,90 

ɇɚ
ɥɨɝ 
ɧɚ 

ɜɨɞ
ɭ, 
ɦɥ
ɧ.ɪ
ɭɛ. 

0,39 0,94 

ɂɬ
ɨɝɨ

, 
ɦɥ
ɧ.ɪ
ɭɛ. 

17,93 17,11 
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ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɨɫɧɨɜɧɭɸ ɱɚɫɬɶ ɡɚɬɪɚɬ 

ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɚɧɢɦɚɸɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ 
ɢ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ. 

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

 
 

 
Ɋɢɫɭɧɨɤ 8.1– ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 

 
ɂɡ ɪɢɫɭɧɤɚ 8.1 ɜɢɞɧɨ, ɱɬɨ ɜ ɩɪɨɰɟɧɬɧɨɦ ɫɨɨɬɧɨɲɟɧɢɢ ɦɨɠɧɨ ɫɞɟɥɚɬɶ 

ɚɧɚɥɨɝɢɱɧɵɣ ɫ ɬɚɛɥɢɰɟɣ 8.5 ɜɵɜɨɞ. ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɹɜɥɹɸɬɫɹ 
ɨɫɧɨɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɡɚɬɪɚɬ (48 %), ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɧɟɫɤɨɥɶɤɨ 
ɦɟɧɶɲɟ (36 %), ɫɥɟɞɨɦ ɢɞɭɬ ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ (8 %), 
ɧɚɥɨɝ ɧɚ ɜɨɞɭ ɫɨɫɬɚɜɢɥ ɜɫɟɝɨ 4%. 

 
8.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 

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

ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
 ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20%; 
 ɇȾɋ – 20%; 
 ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34%; 
 ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2%  
 ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬ·ɱ – 4,8 ɪɭɛ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 8.6. 

36%

1%

48%

3%

8%

4%

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ 
ɤɨɦɩɚɧɢɣ

ɇɚɥɨɝ ɧɚ ɜɨɞɭ
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Ɍɚɛɥɢɰɚ 8.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
ɇ
ɚ
ɢ
ɦ
ɟ
ɧ
ɨ
ɜ
ɚ
ɧ
ɢ
ɟ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

     

ɇ
ɚ
ɥ
ɨ
ɝ 
ɧ
ɚ 
ɩ
ɪ
ɢ
ɛ
ɵ
ɥ
ɶ
, 
ɦ
ɥ
ɧ
.
ɪ
ɭ
ɛ
. 

22,12 22,79 23,23 23,71 24,19 

ɇ
Ⱦ
ɋ
, 
ɦ
ɥ
ɧ
.
ɪ
ɭ
ɛ
. 

47,76 48,22 48,66 49,14 49,57 

ȼ
ɡ
ɧ

31,67 31,50 31,50 31,50 31,50 
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ɨ
ɫ
ɵ 
ɜ 
ɫ
ɨ
ɰ
ɢ
ɚ
ɥ
ɶ
ɧ
ɵ
ɟ 
ɮ
ɨ
ɧ
ɞ
ɵ
, 
ɦ
ɥ
ɧ
.
ɪ
ɭ
ɛ
. 
ɇ
ɚ
ɥ
ɨ
ɝ 
ɧ
ɚ 
ɢ
ɦ
ɭ
ɳ
ɟ
ɫ
ɬ
ɜ
ɨ
, 
ɦ
ɥ
ɧ
.
ɪ
ɭ

0,72 0,69 0,67 0,64 0,61 
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ɛ
. 
ɂ
ɬ
ɨ
ɝ
ɨ
, 
ɦ
ɥ
ɧ
.
ɪ
ɭ
ɛ
. 

102,26 103,20 104,06 104,98 105,83 

  
Ɋɢɫɭɧɨɤ 8.2 – ɋɬɪɭɤɬɭɪɚ ɧɚɥɨɝɨɜ, %  

 
Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɨɫɧɨɜɧɵɟ ɧɚɥɨɝɨɜɵɟ ɨɬɱɢɫɥɟɧɢɹ 

ɩɪɢɯɨɞɹɬɫɹ ɧɚ ɧɚɥɨɝ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ (ɇȾɋ). Ɍɚɤɠɟ ɜɢɞɧɨ, ɱɬɨ ɧɚ 
ɜɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ ɢ ɧɚ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ ɩɪɢɯɨɞɢɬɫɹ ɡɧɚɱɢɬɟɥɶɧɚɹ 
ɱɚɫɬɶ ɪɚɫɯɨɞɨɜ Ƚɗɋ, ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ ɫɨɫɬɚɜɢɥ ɦɟɧɶɲɟ ɩɪɨɰɟɧɬɚ. 

 
8.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 

ɦɨɳɧɨɫɬɢ 
 
ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

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

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.7. 
 

23%

47%

30%

0%

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ

ɇȾɋ

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ
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Ɍɚɛɥɢɰɚ 8.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɇ
ɚɢ
ɦ
ɟɧ
ɨɜ
ɚɧ
ɢɟ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

     

ȼ
ɵ
ɪɭ
ɱɤ
ɚ 
(ɧ
ɟɬ
ɬɨ
), 
ɦ
ɥɧ
.ɪ
ɭɛ
. 

227,60 232,82 237,04 239,38 241,54 

Ɍɟ
ɤɭ
ɳ
ɢɟ 
ɪɚ
ɫɯ
ɨɞ
ɵ, 
ɦ
ɥɧ
.ɪ
ɭɛ
. 

17,11 15,93 24,12 16,53 16,53 

E
BI
T(
ɩɪ
ɢɛ
ɵ
ɥɶ 
ɞɨ 
ɧɚ
ɥɨ

95,51 101,86 97,80 111,11 114,12 
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ɝɨ
ɨɛ
ɥɨ
ɠ
ɟɧ
ɢɹ
), 
ɦ
ɥɧ
.ɪ
ɭɛ
. 
ɋ
ɤɨ
ɪɪ
ɟɤ
ɬɢ
ɪɨ
ɜɚ
ɧɧ
ɵ
ɣ 
ɧɚ
ɥɨ
ɝ 

ɧɚ 
ɩɪ
ɢɛ
ɵ
ɥɶ
, 
ɦ
ɥɧ
.ɪ
ɭɛ
. 

14,70 20,29 19,50 22,12 22,79 

N
O
P
A
T 
(ɱ
ɢɫ
ɬɚ
ɹ 

79,19 81,49 78,24 88,89 91,30 
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ɩɪ
ɢɛ
ɵ
ɥɶ
), 
ɦ
ɥɧ
.ɪ
ɭɛ
. 
ɋ
ɬɚ
ɜɤ
ɚ 

ɧɚ
ɥɨ
ɝɚ 
ɧɚ 
ɩɪ
ɢɛ
ɵ
ɥɶ
,

% 

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

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

ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 
1. ɑɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ 
2. ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 
3. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 
4. ɂ ɬ.ɞ. 
Ɋɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 

ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», ɭɬɜɟɪɠɞɟɧɧɵɯ 
ɩɪɢɤɚɡɨɦ ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000ɝ. № 54 ɧɚ ɨɫɧɨɜɚɧɢɢ 
Ɂɚɤɥɸɱɟɧɢɹ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 26.05.1999ɝ. №24-16-1/20-113; 

ɛ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ ɫɬɚɞɢɢ 
ɩɪɟɞɌɗɈ ɢ ɌɗɈ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 
31.03.2008ɝ № 155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24-16-1/20-113. 
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ɜ) ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 08.02.2017 №9 - «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.» 

Ɋɚɫɱёɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ProjectExpert, ɮɢɪɦɵ ExpertSystems.  

Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

1) ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ ɉɚɜɥɨ-Ɍɚɬɚɪɟɧɫɤɨɣ 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. 
 

8.6 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 

ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 
ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.8. 

 

Ɍɚɛɥɢɰɚ 8.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «ɉɚɜɥɨ-
Ɍɚɬɚɪɟɧɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ ɉɚɲɚ» 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 146 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 6,09 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,21 
ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - IRR, % 11,74 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ*ɱ 0,08 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 3704,85 

ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ ɜɢɞɧɨ, ɱɬɨ ɞɨɯɨɞ ɧɚ ɤɨɧɟɰ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ 
ɫɨɫɬɚɜɢɬ ɩɨɱɬɢ 6,9 ɦɥɧ. ɪɭɛ. ɉɨɥɭɱɟɧɧɚɹ ɜɟɥɢɱɢɧɚ ɫɟɛɟɫɬɨɢɦɨɫɬɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ – 0,08 ɪɭɛ./ɤȼɬ·ɱ, ɱɬɨ ɧɢɠɟ ɩɪɟɞɩɢɫɚɧɧɨɝɨ ȿɋɍ ɈȺɈ 
«ɊɭɫȽɢɞɪɨ». ɗɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨɛ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
Ƚɗɋ. 

 
8.7 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

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

 
Ɍɚɛɥɢɰɚ 8.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2023 2024 2025 2026 2027 
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ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ.ɪɭɛ 25,38 25,38 25,38 39,74 93,22 
ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ.ɪɭɛ 0 0,01 0,18 0,39 0,44 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, ɦɥɧ.ɪɭɛ 25,38 25,39 25,56 40,13 93,66 

 
ɇɚɥɨɝɨɜɵɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɊɎ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɧɚɥɨɝɢ ɢ ɫɛɨɪɵ, 

ɤɨɬɨɪɵɟ ɩɨɞɥɟɠɚɬ ɩɟɪɟɱɢɫɥɟɧɢɸ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬɵ. 
Ʉɚɠɞɵɣ ɢɡ ɧɢɯ ɫɥɭɠɢɬ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɮɭɧɤɰɢɣ. ȼ ɫɜɹɡɢ ɫ 
ɭɜɟɥɢɱɟɧɢɟɦ ɩɪɢɛɵɥɢ, ɤɨɬɨɪɚɹ ɪɚɫɬёɬ ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, 
ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɢ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɣ 
ɛɸɞɠɟɬɵ (ɬɚɛɥɢɰɚ 8.9). 

ɉɪɨɟɤɬ «ɉɚɜɥɨ-Ɍɚɬɚɪɟɧɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ ɉɚɲɚ», ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɶɸ 22,7 Ɇȼɬ ɷɤɨɧɨɦɢɱɟɫɤɢ ɨɩɪɚɜɞɚɧ, ɬ.ɤ. ɩɨɤɚɡɚɬɟɥɶ ɱɢɫɬɨɝɨ 
ɩɪɢɜɟɞɟɧɧɨɝɨ ɞɨɯɨɞɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ܸܰܲ > Ͳ.  

ɉɪɨɟɤɬ ɨɤɭɩɢɬɫɹ ɟɳɟ ɞɨ ɟɝɨ ɨɤɨɧɱɚɧɢɹ, ɬɚɤ ɤɚɤ ɫɪɨɤ ɩɪɨɟɤɬɚ ɫɨɫɬɚɜɥɹɟɬ 
360 ɦɟɫɹɰɚ (30 ɥɟɬ), ɚ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ – 146 ɦɟɫɹɰɟɜ (12 ɥɟɬ ɢ 2 ɦɟɫɹɰɚ), ɱɬɨ 
ɹɜɥɹɟɬɫɹ ɩɪɢɟɦɥɟɦɵɦ ɞɥɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 

Ƚɪɚɮɢɤ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɷɬɚɩɚɦɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8.3. 

 

Ɋɢɫɭɧɨɤ 8.3 – Ƚɪɚɮɢɤ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɷɬɚɩɚɦɢ ɪɟɚɥɢɡɚɰɢɢ 
ɩɪɨɟɤɬɚ 
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9 ɋɨɜɪɟɦɟɧɧɵɟ ɋɈɉɌ ɢ ɦɟɬɨɞɵ ɤɨɧɬɪɨɥɹ ɢɡɨɥɹɰɢɢ ɋɈɉɌ 
 
9.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɫɢɫɬɟɦɟ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 
 
ɍɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɢɝɪɚɸɬ ɜɚɠɧɟɣɲɭɸ ɪɨɥɶ ɜ 

ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɩɨɷɬɨɦɭ ɧɚ ɫɬɚɧɰɢɹɯ ɢ ɩɨɞɫɬɚɧɰɢɹɯ ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɫɢɫɬɟɦɭ, 
ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɬ ɢɯ ɦɚɤɫɢɦɚɥɶɧɭɸ ɧɚɞɟɠɧɨɫɬɶ ɢ ɤɨɪɪɟɤɬɧɨɫɬɶ ɪɚɛɨɬɵ. Ⱦɥɹ 
ɞɚɧɧɵɯ ɰɟɥɟɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɢɫɬɟɦɚ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. ɋɢɫɬɟɦɚ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɟɫɩɟɪɟɛɨɣɧɨɟ ɩɢɬɚɧɢɟ ɜɬɨɪɢɱɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɪɢ ɩɨɦɨɳɢ 
ɩɨɫɬɨɹɧɧɨɝɨ ɨɩɟɪɚɬɢɜɧɨɝɨ ɬɨɤɚ. ɂɡ-ɡɚ ɬɨɝɨ, ɱɬɨ ɫɢɫɬɟɦɚ ɨɩɟɪɚɬɢɜɧɨɝɨ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɹɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɟɣ ɫɢɫɬɟɦɨɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɨɬ ɧɚɞɟɠɧɨɫɬɢ 
ɤɨɬɨɪɨɣ ɡɚɜɢɫɢɬ ɫɩɨɫɨɛɧɨɫɬɶ ɫɬɚɧɰɢɢ ɜɵɩɨɥɧɹɬɶ ɫɜɨɢ ɮɭɧɤɰɢɢ, ɤ ɧɚɞёɠɧɨɫɬɢ 
ɷɬɨɣ ɫɢɫɬɟɦɵ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɨɫɨɛɵɟ ɬɪɟɛɨɜɚɧɢɹ. 

ɋɢɫɬɟɦɨɣ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ (ɋɈɉɌ) ɧɚɡɵɜɚɟɬɫɹ 
ɫɨɜɨɤɭɩɧɨɫɬɶ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ, ɚɤɤɭɦɭɥɢɪɭɸɳɢɯ ɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ 
ɭɫɬɪɨɣɫɬɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɧɚɞɟɠɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 
ɨɩɟɪɚɬɢɜɧɵɦ ɩɨɫɬɨɹɧɧɵɦ ɬɨɤɨɦ ɭɫɬɪɨɣɫɬɜ ɜɬɨɪɢɱɧɨɣ ɤɨɦɦɭɬɚɰɢɢ ɜɨ ɜɫɟɯ 
ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɷɧɟɪɝɨɨɛɴɟɤɬɨɜ.  

ɋɈɉɌ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 
ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɧɚɩɪɹɠɟɧɢɟɦ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɬɚɤɢɯ ɤɚɤ: 

– ɭɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ; 
– ɭɫɬɪɨɣɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ ɢ ɩɪɢɜɨɞɨɜ ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ; 
–  ɭɫɬɪɨɣɫɬɜɚ ɫɜɹɡɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɩɟɪɟɞɚɱɭ ɫɢɝɧɚɥɨɜ ɢ ɤɨɦɚɧɞ 

ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ; 
– ɭɫɬɪɨɣɫɬɜɚ ɫɢɝɧɚɥɢɡɚɰɢɢ; 
– ɭɫɬɪɨɣɫɬɜɚ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ ɚɜɬɨɦɚɬɢɤɢ; 
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– ɭɫɬɪɨɣɫɬɜɚ ɤɨɦɦɭɧɢɤɚɰɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɩɟɪɟɞɚɱɭ ɫɢɝɧɚɥɨɜ ɢ ɤɨɦɚɧɞ 
ɦɟɠɞɭ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ; 

– ɭɫɬɪɨɣɫɬɜɚ ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɭɱɟɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
–  ɭɫɬɪɨɣɫɬɜɚ ɫɛɨɪɚ ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ 

ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ ɢ ɫɢɫɬɟɦɵ ɫɛɨɪɚ ɢ ɩɟɪɟɞɚɱɢ 
ɢɧɮɨɪɦɚɰɢɢ; 

– ɩɪɢɜɨɞɵ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɜɜɨɞɧɵɯ ɢ ɫɟɤɰɢɨɧɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɳɢɬɨɜ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɧɚɩɪɹɠɟɧɢɟɦ 0,4 ɤȼ. 

ɋɈɉɌ ɬɚɤɠɟ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɪɟɡɟɪɜɧɨɟ ɩɢɬɚɧɢɟ ɞɥɹ ɫɥɟɞɭɸɳɢɯ 
ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ: 

–  ɢɧɜɟɪɬɨɪɨɜ ɪɟɡɟɪɜɧɨɝɨ ɩɢɬɚɧɢɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ 
ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ; 

–  ɩɢɬɚɧɢɟ ɫɜɟɬɢɥɶɧɢɤɨɜ ɚɜɚɪɢɣɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɩɨɦɟɳɟɧɢɹ 
ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ, ɨɛɳɟɩɨɞɫɬɚɧɰɢɨɧɧɨɝɨ ɩɭɧɤɬɚ ɭɩɪɚɜɥɟɧɢɹ, ɪɟɥɟɣɧɨɝɨ 
ɳɢɬɚ, ɡɚɤɪɵɬɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɧɚɫɨɫɧɵɯ ɤɚɦɟɪ, ɡɚɞɜɢɠɟɤ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

ȼɫɟ ɩɪɢɟɦɧɢɤɢ, ɩɨɞɤɥɸɱɟɧɧɵɟ ɤ ɫɢɫɬɟɦɟ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 
ɨɱɟɧɶ ɜɚɠɧɵ, ɢ ɩɨɬɟɪɹ ɩɢɬɚɧɢɹ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɨɬɤɚɡɭ ɢ 
ɜɵɯɨɞɭ ɢɡ ɫɬɪɨɹ ɞɨɪɨɝɨɫɬɨɹɳɟɝɨ ɩɟɪɜɢɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɋɈɉɌ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɚɬɶ ɰɟɥɵɣ 
ɤɨɦɩɥɟɤɫ ɡɚɞɚɱ, ɤɨɬɨɪɵɟ ɫɬɨɹɬ ɩɟɪɟɞ ɢɧɠɟɧɟɪɚɦɢ. ɉɨɞ ɤɚɠɞɵɣ ɩɪɨɟɤɬ 
ɧɟɨɛɯɨɞɢɦ ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɩɨɞɯɨɞ ɢ ɜɵɜɟɪɟɧɧɚɹ ɩɨɞɛɨɪɤɚ ɤɨɦɩɥɟɤɬɭɸɳɢɯ, 
ɩɨɥɧɨɫɬɶɸ ɩɨɞɯɨɞɹɳɢɯ ɩɨɞ ɬɪɟɛɨɜɚɧɢɹ ɡɚɤɚɡɱɢɤɚ.  

 
9.2 Ɍɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɫɢɫɬɟɦɟ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɨɫɬɨɹɧɧɨɝɨ 

ɬɨɤɚ 
 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɋɈɉɌ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɫɬɚɧɞɚɪɬɚɦɢ ɋɌɈ 

ɊɭɫȽɢɞɪɨ 02.02.105-2013 «Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ɋɢɫɬɟɦɵ ɨɩɟɪɚɬɢɜɧɨɝɨ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. Ɍɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ, ɬɢɩɨɜɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ» ɢ 
ɋɌɈ 56947007-29.120.40.041-2010 «ɋɢɫɬɟɦɵ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 
ɩɨɞɫɬɚɧɰɢɢ. Ɍɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ». 

Ʉ ɫɢɫɬɟɦɚɦ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 
ɨɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: 

–  ɋɈɉɌ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɛɟɫɩɟɪɟɛɨɣɧɨɟ ɪɚɛɨɱɟɟ ɢ ɪɟɡɟɪɜɧɨɟ 
ɷɥɟɤɬɪɨɩɢɬɚɧɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɪɚɡɦɟɳɚɟɦɵɯ ɜ ɡɞɚɧɢɢ Ƚɗɋ, ɧɚ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɹɯ ɢ ɧɚ ɩɥɨɳɚɞɤɚɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ. 

–  ɜ ɋɈɉɌ ɞɨɥɠɧɚ ɩɪɢɦɟɧɹɬɶɫɹ ɫɢɫɬɟɦɚ ɡɚɡɟɦɥɟɧɢɹ IT (ɢɡɨɥɢɪɨɜɚɧɧɚɹ 
ɧɟɣɬɪɚɥɶ); 

–  ɧɨɦɢɧɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɋɈɉɌ Ƚɗɋ ɞɨɥɠɧɨ ɫɨɫɬɚɜɥɹɬɶ 
220 ȼ; 

–  ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɲɢɧɚɯ ɓɉɌ (ɳɢɬ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ) ɜ ɧɨɪɦɚɥɶɧɵɯ 
ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɨɩɭɫɤɚɟɬɫɹ ɩɨɞɞɟɪɠɢɜɚɬɶ ɧɚ 5% ɜɵɲɟ ɧɨɦɢɧɚɥɶɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ. 
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–  ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɪɚɡɛɪɨɫ ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɤɥɟɦɦɚɯ 
ɩɨɬɪɟɛɢɬɟɥɟɣ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɦɢɧɭɫ 20% - ɩɥɸɫ 5% ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ, 
ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢ ɚɜɚɪɢɣɧɵɯ ɪɚɡɪɹɞɚɯ ȺȻ; 

–  ɨɛɟɫɩɟɱɟɧɢɟ ɪɚɛɨɬɵ ɋɈɉɌ ɜ ɪɟɠɢɦɟ ɚɜɚɪɢɣɧɨɝɨ ɪɚɡɪɹɞɚ ȺȻ ɧɟ 
ɦɟɧɟɟ 30 ɦɢɧɭɬ ɩɪɢ ɩɢɬɚɧɢɢ ɨɬ ɤɚɠɞɨɣ ɢɡ ɜɡɚɢɦɨɪɟɡɟɪɜɢɪɨɜɚɧɧɵɯ ȺȻ; 

–  ɫɪɨɤ ɫɥɭɠɛɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɜ ɋɈɉɌ, ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ 
ɦɟɧɟɟ ɱɟɦ 20 ɥɟɬ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ȺȻ, ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɒɍɈɌ, ɞɥɹ ɤɨɬɨɪɵɯ 
ɞɨɩɭɫɬɢɦɨ ɫɧɢɠɟɧɢɟ ɫɪɨɤɚ ɫɥɭɠɛɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨ 12 ɥɟɬ; 

 
9.3 ɋɨɫɬɚɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɢɫɬɟɦ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 
 
ɋɢɫɬɟɦɚ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɟɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜ:  
– ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ ɛɚɬɚɪɟɢ (ȺȻ); 
– ɭɫɬɪɨɣɫɬɜɚ ɡɚɪɹɞɚ-ɩɨɞɡɚɪɹɞɚ (Ɂȼɍ); 
– ɳɢɬɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ (ɓɉɌ); 
– ɲɤɚɮɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɩɟɪɚɬɢɜɧɨɝɨ ɬɨɤɚ (ɒɊɈɌ); 
– ɭɫɬɪɨɣɫɬɜɚ ɚɜɬɨɦɚɬɢɤɢ ɢ ɤɨɧɬɪɨɥɹ; 
– ɫɢɥɨɜɵɟ ɢ ɤɨɧɬɪɨɥɶɧɵɟ ɤɚɛɟɥɢ; 
– ɭɫɬɪɨɣɫɬɜɚ ɦɨɧɢɬɨɪɢɧɝɚ ɋɈɉɌ. 
ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɋɈɉɌ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.1 
 

 
Ɋɢɫɭɧɨɤ 9.1 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɋɈɉɌ 

 
ɋɯɟɦɚ ɋɈɉɌ ɩɨɤɚɡɚɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 9.1, ɹɜɥɹɟɬɫɹ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɫɯɟɦɨɣ. 

Ɉɧɚ ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɢɦɢ ɩɨɤɚɡɚɧɢɹɦɢ ɧɚɞɟɠɧɨɫɬɢ, ɢɦɟɟɬ ɛɨɥɶɲɭɸ ɝɢɛɤɨɫɬɶ ɢ 
ɪɟɦɨɧɬɧɨɩɪɢɝɨɞɧɨɫɬɶ. Ɉɫɧɨɜɧɨɣ ɧɟɞɨɫɬɚɬɨɤ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɫɯɟɦɵ, ɜɵɫɨɤɚɹ 
ɫɬɨɢɦɨɫɬɶ ɜɫɟɝɨ ɧɟɨɛɯɨɞɢɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɇɚ ɫɯɟɦɟ ɪɟɚɥɢɡɭɟɬɫɹ 
ɞɜɭɯɭɪɨɜɧɟɜɚɹ ɡɚɳɢɬɚ ɩɨɬɪɟɛɢɬɟɥɟɣ.  

Ɍɚɤɠɟ ɫɯɟɦɚ ɩɢɬɚɧɢɹ ɨɩɟɪɚɬɢɜɧɵɦ ɬɨɤɨɦ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɨɞɤɥɸɱɟɧɢɹ ɤɚɠɞɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ ɤ ɧɟɫɤɨɥɶɤɢɦ ɢɫɬɨɱɧɢɤɚɦ ɨɩɟɪɚɬɢɜɧɨɝɨ ɬɨɤɚ. 
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Ɉɬ ɧɚɞɟɠɧɨɫɬɢ ɷɬɨɣ ɫɯɟɦɵ ɡɚɜɢɫɢɬ ɨɛɳɚɹ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɩɨɬɪɟɛɢɬɟɥɹ 
ɨɩɟɪɚɬɢɜɧɨɝɨ ɬɨɤɚ. 

 
9.3.1 Ⱥɤɤɭɦɭɥɹɬɨɪɧɵɟ ɛɚɬɚɪɟɢ 
 
Ⱥɤɤɭɦɭɥɹɬɨɪɧɵɟ ɛɚɬɚɪɟɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɢɬɚɧɢɹ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ 

ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɩɢɬɚɧɢɹ ɨɬ ɡɚɪɹɞɧɵɯ ɭɫɬɪɨɣɫɬɜ.  
Ⱥɤɤɭɦɭɥɹɬɨɪɧɵɟ ɛɚɬɚɪɟɢ ɜ ɫɢɫɬɟɦɟ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

ɹɜɥɹɸɬɫɹ ɜɚɠɧɵɦ ɭɡɥɨɦ ɢ ɤ ɧɢɦ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɬɪɟɛɨɜɚɧɢɹ: 
–  ɜɵɫɨɤɚɹ ɧɚɞёɠɧɨɫɬɶ ɢ ɫɩɨɫɨɛɧɨɫɬɶ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ 

ɨɛɟɫɩɟɱɢɜɚɬɶ ɬɪɟɛɭɟɦɭɸ ɪɚɡɪɹɞɧɭɸ ёɦɤɨɫɬɶ ɢ ɞɨɫɬɚɬɨɱɧɵɣ ɭɪɨɜɟɧɶ ɧɚɩɪɹɠɟɧɢɹ 
ɭ ɩɨɬɪɟɛɢɬɟɥɟɣ (ɧɟ ɦɟɧɟɟ 0,8 ːܷˑˏ) ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɫɪɨɤɚ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ 
ɞɥɢɬɟɥɶɧɵɣ (ɧɟ ɦɟɧɟɟ 20 ɥɟɬ) ɫɪɨɤ ɫɥɭɠɛɵ; 

–  ɧɚ Ƚɗɋ ɞɨɥɠɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɫɬɚɰɢɨɧɚɪɧɵɟ ɦɚɥɨ ɨɛɫɥɭɠɢɜɚɟɦɵɟ 
ɫɜɢɧɰɨɜɨ-ɤɢɫɥɨɬɧɵɟ ɚɤɤɭɦɭɥɹɬɨɪɵ ɜɟɧɬɢɥɢɪɭɟɦɨɝɨ ɬɢɩɚ; 

– ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɚ ɪɚɛɨɬɵ ɋɈɉɌ ɜ ɪɟɠɢɦɟ ɚɜɚɪɢɣɧɨɝɨ ɪɚɡɪɹɞɚ ȺȻ 
ɧɟ ɦɟɧɟɟ 30 ɦɢɧ ɩɪɢ ɩɢɬɚɧɢɢ ɨɬ ɤɚɠɞɨɣ ɢɡ ɜɡɚɢɦɨɪɟɡɟɪɜɢɪɨɜɚɧɧɵɯ ȺȻ. 

– ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɪɚɡɛɪɨɫ ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɤɥɟɦɦɚɯ ɩɨɬɪɟɛɢɬɟɥɟɣ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɦɢɧɭɫ 20% - ɩɥɸɫ 5% ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɩɪɢ ɚɜɚɪɢɣɧɵɯ ɪɚɡɪɹɞɚɯ ȺȻ ɢ ɭɫɤɨɪɟɧɧɵɯ ɢ ɭɪɚɜɧɢɬɟɥɶɧɵɯ ɡɚɪɹɞɚɯ ȺȻ. 

Ɍɪɟɛɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ: 
– ɤɨɥɢɱɟɫɬɜɨɦ ɢ ɦɨɳɧɨɫɬɶɸ ɩɨɬɪɟɛɢɬɟɥɟɣ ɋɈɉɌ; 
–  ɜɨɡɦɨɠɧɨɫɬɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɨɝɨ ɭɪɨɜɧɹ ɧɚɩɪɹɠɟɧɢɣ ɭ 

ɩɨɬɪɟɛɢɬɟɥɟɣ ɜ ɧɨɪɦɚɥɶɧɨɦ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ; 
ɉɨɦɟɳɟɧɢɹ, ɜ ɤɨɬɨɪɵɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ ɛɚɬɚɪɟɢ, 

ɹɜɥɹɸɬɫɹ ɩɨɦɟɳɟɧɢɹɦɢ ɩɨɜɵɲɟɧɧɨɣ ɨɩɚɫɧɨɫɬɢ. Ɍɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ 
ɩɨɦɟɳɟɧɢɹɦ ɩɨ ɫɬɚɧɞɚɪɬɭ: 

–  ɚɤɤɭɦɭɥɹɬɨɪɧɨɟ ɩɨɦɟɳɟɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɨ 
ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɩɪɨɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɫɢɫɬɟɦɨɣ; 

–  ɩɨɦɟɳɟɧɢɹ, ɜ ɤɨɬɨɪɵɯ ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɪɹɞ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɩɪɢ 
ɧɚɩɪɹɠɟɧɢɢ ɛɨɥɟɟ 2,3 ȼ ɧɚ ɷɥɟɦɟɧɬ, ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɤ 
ɜɡɪɵɜɨɨɩɚɫɧɵɦ ɩɨɦɟɳɟɧɢɹɦ ɤɥɚɫɫɚ ȼ-Ia; 

– ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ ɛɚɬɚɪɟɢ ɞɨɥɠɧɵ ɪɚɡɦɟɳɚɬɶɫɹ ɜ ɪɚɡɧɵɯ ɩɨɦɟɳɟɧɢɹɯ;  
– ɜ ɩɨɦɟɳɟɧɢɢ ɫ ȺȻ ɞɨɥɠɧɚ ɩɨɞɞɟɪɠɢɜɚɬɶɫɹ ɩɨɫɬɨɹɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 

ɜɨɡɞɭɯɚ (+20°ɋ ±5°ɋ).  
Ɉɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɯ ɮɚɤɬɨɪɨɜ, ɜɥɢɹɸɳɢɯ ɧɚ ɫɪɨɤ ɫɥɭɠɛɵ 

ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɹɜɥɹɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ.   
ɗɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɜ ɫɜɢɧɰɨɜɨ-ɤɢɫɥɨɬɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɚɯ 

ɫɢɥɶɧɨ ɡɚɜɢɫɹɬ ɨɬ ɟɟ ɜɟɥɢɱɢɧɵ. ɉɨ ɦɟɪɟ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 
ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɚɹ ɚɤɬɢɜɧɨɫɬɶ ɚɤɤɭɦɭɥɹɬɨɪɚ ɜɨɡɪɚɫɬɚɟɬ, ɚ ɩɪɢ ɩɨɧɢɠɟɧɢɢ 
ɩɚɞɚɟɬ. ɉɨɷɬɨɦɭ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɟɦɤɨɫɬɶ 
ɚɤɤɭɦɭɥɹɬɨɪɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɚ ɩɪɢ ɩɨɧɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ – ɭɦɟɧɶɲɚɟɬɫɹ. 

ɉɪɢ ɫɢɥɶɧɨɦ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫɤɨɪɨɫɬɶ 
ɤɨɪɪɨɡɢɢ ɩɥɚɫɬɢɧ, ɢɡ-ɡɚ ɱɟɝɨ ɭɦɟɧɶɲɚɟɬɫɹ ɫɪɨɤ ɢɯ ɫɥɭɠɛɵ. Ɉɫɨɛɟɧɧɨ ɷɬɨ 
ɤɚɫɚɟɬɫɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɟɪɦɟɬɢɡɢɪɨɜɚɧɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ (ɩɨɜɵɲɟɧɢɟ 
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ɬɟɦɩɟɪɚɬɭɪɵ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɜɨ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚ ɤɚɠɞɵɟ 10°ɋ ɩɪɢɜɨɞɢɬ ɤ 
ɫɨɤɪɚɳɟɧɢɸ ɫɪɨɤɚ ɫɥɭɠɛɵ ɛɚɬɚɪɟɢ ɜ ɞɜɚ ɪɚɡɚ). 

Ⱦɚɧɧɵɟ, ɨ ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɢ ȺȻ, ɞɨɥɠɧɵ 
ɡɚɧɨɫɢɬɶɫɹ ɜ ɫɢɫɬɟɦɭ ɦɨɧɢɬɨɪɢɧɝɚ. ɋɢɫɬɟɦɚ ɦɨɧɢɬɨɪɢɧɝɚ, ɧɚ ɨɫɧɨɜɟ ɩɨɥɭɱɟɧɧɵɯ 
ɞɚɧɧɵɯ, ɞɨɥɠɧɚ ɩɪɨɢɡɜɨɞɢɬɶ ɞɢɚɝɧɨɫɬɢɤɭ ɨ ɫɨɫɬɨɹɧɢɢ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɢ 
ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɧɟɝɨ ɬɟɦɩɟɪɚɬɭɪɵ. 

ȼ ɬɪɟɛɨɜɚɧɢɹɯ ɞɟɣɫɬɜɭɸɳɢɯ ɫɬɚɧɞɚɪɬɨɜ, ɨɬɫɭɬɫɬɜɭɟɬ ɩɭɧɤɬ ɩɨ ɤɨɧɬɪɨɥɸ 
ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɤɚɠɞɨɦ ɷɥɟɦɟɧɬɟ ȺȻ. Ɉɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɬɚɤɨɣ 
ɤɨɧɬɪɨɥɶ ɨɫɭɳɟɫɬɜɥɹɬɶ ɧɟɨɛɯɨɞɢɦɨ, ɬɚɤ ɤɚɤ ɜɵɯɨɞ ɢɡ ɫɬɪɨɹ ɨɬɞɟɥɶɧɨɝɨ 
ɷɥɟɦɟɧɬɚ, ɩɪɢɜɟɞɟɬ ɤ ɧɚɪɭɲɟɧɢɸ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɨɞɤɥɸɱɟɧɧɵɯ 
ɩɨɬɪɟɛɢɬɟɥɟɣ. ɉɪɨɢɡɜɨɞɢɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɡɚɦɟɪɵ, ɞɨɥɠɟɧ ɩɪɨɢɡɜɨɞɢɬɶ 
ɨɛɫɥɭɠɢɜɚɸɳɢɣ ɩɟɪɫɨɧɚɥ, ɥɢɛɨ ɩɪɢ ɩɨɦɨɳɢ ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ. 

Ɋɟɠɢɦ ɧɨɪɦɚɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɨɪɝɚɧɢɡɚɰɢɢ ɪɟɝɥɚɦɟɧɬɧɵɯ ɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ȺȻ ɢ ɰɟɩɟɣ 
ɜɜɨɞɨɜ ɪɚɛɨɱɟɝɨ ɢ ɪɟɡɟɪɜɧɨɝɨ ɩɢɬɚɧɢɹ ɓɉɌ ɛɟɡ ɩɨɬɟɪɢ ɢɥɢ ɫɧɢɠɟɧɢɹ 
ɧɚɞёɠɧɨɫɬɢ ɩɢɬɚɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɋɈɉɌ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɚɤɨɝɨ ɪɟɠɢɦɚ 
ɧɟɨɛɯɨɞɢɦɨ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ, ɪɚɛɨɬɚɸɳɢɯ ɜ ɪɟɠɢɦɟ 
ɜɡɚɢɦɨɪɟɡɟɪɜɢɪɨɜɚɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɜ ɫɥɭɱɚɟ ɜɵɜɨɞɚ ɧɚ ɪɟɦɨɧɬ ɢɥɢ 
ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɞɧɨɣ ɢɡ ɛɚɬɚɪɟɣ, ɨɫɬɚɜɲɚɹɫɹ ɜ ɪɚɛɨɬɟ ɛɚɬɚɪɟɹ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɬɶ 
ɩɢɬɚɧɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ ɋɈɉɌ ɤɚɤ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ, ɬɚɤ ɢ ɜ ɪɟɠɢɦɟ 
ɚɜɚɪɢɣɧɨɝɨ ɪɚɡɪɹɞɚ. 

 
9.3.2 Ɂɚɪɹɞɧɨ-ɩɨɞɡɚɪɹɞɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 
 
Ɂɚɪɹɞɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɞɡɚɪɹɞɚ 

ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɫɬɚɛɢɥɢɡɢɪɨɜɚɧɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 
ɩɨɞɞɟɪɠɢɜɚɸɳɟɝɨ ɡɚɪɹɞɚ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɦ ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ 
ɛɚɬɚɪɟɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɤɨɦɩɟɧɫɚɰɢɸ ɩɨɬɟɪɶ ёɦɤɨɫɬɢ, ɜɫɥɟɞɫɬɜɢɟ 
ɫɚɦɨɪɚɡɪɹɞɚ ɢɥɢ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɯ ɪɚɡɪɹɞɨɜ. ɉɪɢ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ 
ɋɈɉɌ ɡɚɪɹɞɧɨ-ɩɨɞɡɚɪɹɞɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɢɬɚɧɢɟ ɩɨɫɬɨɹɧɧɨɣ 
ɧɚɝɪɭɡɤɢ ɋɈɉɌ; 

Ʉɨɥɢɱɟɫɬɜɨ ɡɚɪɹɞɧɨ-ɩɨɞɡɚɪɹɞɧɵɯ ɚɝɪɟɝɚɬɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ȺȻ 
ɢ ɢɯ ɤɨɦɩɨɧɨɜɤɨɣ. ɉɢɬɚɧɢɟ ɡɚɪɹɞɧɨ-ɩɨɞɡɚɪɹɞɧɵɯ ɢ ɩɨɞɡɚɪɹɞɧɵɯ ɭɫɬɪɨɣɫɬɜ 
ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɨɬ ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ ɫɟɤɰɢɣ Ɋɍɋɇ – 0,4 ɤȼ. Ɂɚɪɹɞɧɨ-
ɩɨɞɡɚɪɹɞɧɵɟ ɢ ɩɨɞɡɚɪɹɞɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɵ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɤɥɸɱɚɬɶɫɹ ɜ 
ɫɥɭɱɚɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɢɬɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɩɟɪɟɦɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢ 
ɩɪɨɞɨɥɠɚɬɶ ɪɚɛɨɬɭ ɜ ɢɡɧɚɱɚɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɪɟɠɢɦɟ. ɉɢɬɚɧɢɟ 
ɜɡɚɢɦɨɪɟɡɟɪɜɢɪɭɸɳɢɯ ɡɚɪɹɞɧɨ-ɩɨɞɡɚɪɹɞɧɵɯ ɭɫɬɪɨɣɫɬɜ ɧɟɨɛɯɨɞɢɦɨ 
ɨɫɭɳɟɫɬɜɥɹɬɶ ɨɬ ɪɚɡɧɵɯ ɫɟɤɰɢɣ ɓɋɇ 0,4 ɤȼ. 

Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɡɚɪɹɞɧɨ-ɩɨɞɡɚɪɹɞɧɵɦ 
ɭɫɬɪɨɣɫɬɜɚɦ: 

–  ɞɜɚ ɡɚɪɹɞɧɵɯ ɭɫɬɪɨɣɫɬɜɚ ɨɞɧɨɣ ȺȻ ɧɟ ɞɨɥɠɧɵ ɪɚɡɦɟɳɚɬɶɫɹ ɜ ɨɞɧɨɦ 
ɢɥɢ ɪɹɞɨɦ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɲɤɚɮɚɯ; 

–  ɡɚɪɹɞɧɨ-ɩɨɞɡɚɪɹɞɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɬɨɱɧɨɫɬɶ 
ɫɬɚɛɢɥɢɡɚɰɢɢ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜ ɪɟɠɢɦɟ ɩɨɞɞɟɪɠɢɜɚɸɳɟɝɨ ɡɚɪɹɞɚ ɧɟ 
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ɯɭɠɟ ±1% ɢ ɨɛɟɫɩɟɱɢɜɚɬɶ ɬɟɪɦɨɤɨɦɩɟɧɫɚɰɢɸ ɧɚɩɪɹɠɟɧɢɹ ɩɨɞɞɟɪɠɢɜɚɸɳɟɝɨ 
ɡɚɪɹɞɚ; 

–  ɭɪɨɜɟɧɶ ɩɭɥɶɫɚɰɢɣ ɧɚ ɚɤɬɢɜɧɨɣ ɧɚɝɪɭɡɤɟ ɛɟɡ ȺȻ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ 
ɛɨɥɟɟ ±0,5% ɜɨ ɜɫɟɦ ɞɢɚɩɚɡɨɧɟ ɞɨɩɭɫɬɢɦɵɯ ɧɚɝɪɭɡɨɤ; 

–  ɡɚɪɹɞɧɨ-ɩɨɞɡɚɪɹɞɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɵ ɢɦɟɬɶ ɛɥɨɤɢɪɨɜɤɭ 
ɜɤɥɸɱɟɧɢɹ ɪɟɠɢɦɚ ɡɚɪɹɞɚ ȺȻ ɩɪɢ ɨɬɤɥɸɱɟɧɧɨɣ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ 
ɩɨɦɟɳɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ. 

 
9.3.3 ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ ɫɨɜɦɟɫɬɢɦɨɫɬɶ  
 
ɇɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɹɯ ɢ ɩɨɞɫɬɚɧɰɢɹɯ ɩɪɢ ɤɨɦɦɭɬɚɰɢɹɯ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ, ɝɪɨɡɨɜɵɯ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹɯ, ɩɪɢ 
ɤɨɦɦɭɬɚɰɢɹɯ ɪɚɡɥɢɱɧɵɯ ɤɚɬɭɲɟɤ ɫɨɥɟɧɨɢɞɨɜ, ɤɨɧɬɚɤɬɨɪɨɜ, ɪɟɥɟ, ɩɪɢ ɪɚɛɨɬɟ 
ɪɚɞɢɨɩɟɪɟɞɚɬɱɢɤɨɜ, ɜɤɥɸɱɟɧɢɢ ɭɫɢɥɢɬɟɥɟɣ ɩɨɢɫɤɨɜɨɣ ɫɜɹɡɢ ɢ ɞɪ. ɜɨɡɧɢɤɚɸɬ 
ɫɢɥɶɧɵɟ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɩɨɥɹ. ȼɨɡɞɟɣɫɬɜɭɹ ɧɚ ɜɬɨɪɢɱɧɵɟ ɰɟɩɢ, ɷɬɢ ɩɨɥɹ 
ɜɨɡɛɭɠɞɚɸɬ ɜ ɧɢɯ ɢɦɩɭɥɶɫɧɵɟ ɩɨɦɟɯɢ ɫ ɜɵɫɨɤɢɦɢ ɭɪɨɜɧɹɦɢ ɧɚɩɪɹɠɟɧɢɣ ɢ 
ɬɨɤɨɜ, ɤɨɬɨɪɵɟ, ɩɨɩɚɞɚɹ ɜ ɭɫɬɪɨɣɫɬɜɚ ɊɁȺ, ɉȺ ɢ Ⱥɋɍ Ɍɉ, ɦɨɝɭɬ ɩɪɢɜɨɞɢɬɶ ɤ 
ɩɨɜɪɟɠɞɟɧɢɸ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ ɢɥɢ ɜɵɡɵɜɚɬɶ ɢɯ ɧɟɩɪɚɜɢɥɶɧɭɸ ɪɚɛɨɬɭ.  

ɋ ɰɟɥɶɸ ɭɦɟɧɶɲɟɧɢɹ ɜɨɡɞɟɣɫɬɜɢɹ ɨɬ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɦɟɯ ɧɚ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: 

– ɩɢɬɚɧɢɟ ɭɫɬɪɨɣɫɬɜ ɊɁȺ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɨ ɨɬɞɟɥɶɧɵɦ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɦ ɥɢɧɢɹɦ (ɮɢɞɟɪɚɦ) ɩɨ ɪɚɞɢɚɥɶɧɨɣ ɫɯɟɦɟ; 

– ɋɈɉɌ ɞɨɥɠɧɚ ɢɦɟɬɶ ɡɚɳɢɬɭ ɨɬ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɢ 
ɢɦɩɭɥɶɫɧɵɯ ɩɨɦɟɯ. ȼ ɤɚɱɟɫɬɜɟ ɡɚɳɢɬɧɵɯ ɚɩɩɚɪɚɬɨɜ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɜ ɓɉɌ ɦɟɠɞɭ ɤɚɠɞɵɦ ɩɨɥɸɫɨɦ ɢ «ɡɟɦɥɟɣ» ɤɪɟɦɧɢɟɜɵɟ ɞɢɨɞɵ 
(ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɧɟ ɦɟɧɟɟ 160 Ⱥ, ɬɨɤ ɭɬɟɱɤɢ ɦɟɧɟɟ 1 ɦȺ) ɢɥɢ ɭɫɬɪɨɣɫɬɜɚ 
ɡɚɳɢɬɵ ɨɬ ɢɦɩɭɥɶɫɧɵɯ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ; 

– ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɢ ɝɪɭɩɩɨɜɵɟ ɥɢɧɢɢ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɩɢɬɚɧɢɹ 
ɭɫɬɪɨɣɫɬɜ ɊɁȺ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ (ɄɊɍɗ, 
ɈɊɍ, ɄɊɍ) ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɷɤɪɚɧɢɪɨɜɚɧɧɵɦɢ ɤɚɛɟɥɹɦɢ. ɉɪɢɦɟɧɟɧɢɟ 
ɧɟɷɤɪɚɧɢɪɨɜɚɧɧɵɯ ɤɚɛɟɥɟɣ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɨɫɧɨɜɚɧɨ ɪɚɫɱɟɬɨɦ; 

– ɫɛɨɪɤɢ ɩɢɬɚɧɢɹ ɭɫɬɪɨɣɫɬɜ ɊɁȺ ɞɨɥɠɧɵ ɢɦɟɬɶ ɨɬɞɟɥɶɧɵɟ ɜɜɨɞɵ ɨɬ 
ȺȻ, ɧɟɡɚɜɢɫɢɦɵɟ ɨɬ ɰɟɩɟɣ ɩɢɬɚɧɢɹ ɞɪɭɝɢɯ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ. 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɨɛɳɢɯ ɡɚɳɢɬɧɵɯ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɞɥɹ ɰɟɩɟɣ 
ɩɢɬɚɧɢɹ ɭɫɬɪɨɣɫɬɜ ɊɁȺ ɢ ɰɟɩɟɣ ɩɪɢɜɨɞɨɜ ɜɤɥɸɱɟɧɢɹ/ɨɬɤɥɸɱɟɧɢɹ 
ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɞɪɭɝɢɯ ɫɢɥɨɜɵɯ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ 
ɧɟɞɨɩɭɫɬɢɦɨ; 

– ɧɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɨɞɤɥɸɱɚɬɶ ɤ ɨɞɧɨɣ ɩɚɧɟɥɢ (ɫɛɨɪɤɟ) ɓɉɌ ɰɟɩɢ 
ɩɢɬɚɧɢɹ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ, ɱɭɜɫɬɜɢɬɟɥɶɧɵɯ ɤ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹɦ ɢ 
ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɦ ɩɨɦɟɯɚɦ (ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɭɫɬɪɨɣɫɬɜɚ ɫɜɹɡɢ  
ɢ ɬ.ɩ.) ɢ ɰɟɩɢ, ɜɵɯɨɞɹɳɢɟ ɡɚ ɩɪɟɞɟɥɵ ɩɨɦɟɳɟɧɢɹ (ɰɟɩɢ ɩɪɢɜɨɞɨɜ 
ɜɤɥɸɱɟɧɢɹ/ɨɬɤɥɸɱɟɧɢɹ ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ); 

– ɪɚɡɦɟɳɟɧɢɟ ȺȻ ɢ ɓɉɌ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɪɢɦɟɧɟɧɢɟ 
ɫɨɟɞɢɧɹɸɳɢɯ ɢɯ ɤɚɛɟɥɟɣ ɦɢɧɢɦɚɥɶɧɨɣ ɞɥɢɧɵ. ɋɥɟɞɭɟɬ ɢɡɛɟɝɚɬɶ ɩɪɨɤɥɚɞɤɢ 



 

125 

ɤɚɛɟɥɟɣ ɪɚɡɧɵɯ ɩɨɥɸɫɨɜ ɧɚ ɛɨɥɶɲɨɦ ɪɚɫɫɬɨɹɧɢɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ. 
 

9.3.4 ɓɢɬɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 
 
ɓɢɬ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɢɫɬɨɱɧɢɤɨɜ 

ɩɢɬɚɧɢɹ, ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɨ ɝɪɭɩɩɚɦ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ 
ɋɈɉɌ. ɓɢɬ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɟɫɩɟɪɟɛɨɣɧɨɟ ɩɢɬɚɧɢɟ ɨɩɟɪɚɬɢɜɧɵɯ ɰɟɩɟɣ 
ɭɩɪɚɜɥɟɧɢɹ, ɡɚɳɢɬɵ, ɚɜɬɨɦɚɬɢɤɢ ɢ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɚɜɚɪɢɣɧɨɝɨ ɨɫɜɟɳɟɧɢɹ. 

ɒɤɚɮɵ ɳɢɬɨɜ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɞɨɥɠɧɵ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɫɥɟɞɭɸɳɢɦ 
ɬɪɟɛɨɜɚɧɢɹɦ:  

–  ɤɨɥɢɱɟɫɬɜɨ ɳɢɬɨɜ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɧɚ Ƚɗɋ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɜɧɨ 
ɱɢɫɥɭ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ; 

–  ɜ ɩɪɟɞɟɥɚɯ ɤɚɠɞɨɝɨ ɳɢɬɚ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ 
ɪɚɡɦɟɳɟɧɢɟ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɢ ɡɚɳɢɬɧɵɯ ɚɩɩɚɪɚɬɨɜ, ɭɫɬɪɨɣɫɬɜ ɤɨɧɬɪɨɥɹ 
ɢɡɨɥɹɰɢɢ, ɭɫɬɪɨɣɫɬɜ ɦɨɧɢɬɨɪɢɧɝɚ, ɭɫɬɪɨɣɫɬɜ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ, 
ɦɟɫɬɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ; 

–  ɳɢɬ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɞɨɥɠɟɧ ɪɚɡɦɟɳɚɬɶɫɹ ɜ ɲɤɚɮɚɯ 
ɞɜɭɯɫɬɨɪɨɧɧɟɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɢɦɟɬɶ ɨɬɤɪɵɜɚɸɳɢɟɫɹ ɞɜɟɪɰɵ ɧɚ ɥɢɰɟɜɨɣ ɢ 
ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɟ, ɩɨɡɜɨɥɹɸɳɢɟ ɜɵɩɨɥɧɹɬɶ ɬɟɯɧɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɢ ɨɩɟɪɚɬɢɜɧɨɟ 
ɭɩɪɚɜɥɟɧɢɟ. 

ɓɢɬ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɨɛɨɪɭɞɨɜɚɧ ɭɫɬɪɨɣɫɬɜɚɦɢ ɞɥɹ ɜɢɡɭɚɥɶɧɨɝɨ 
ɤɨɧɬɪɨɥɹ: 

– ɬɨɤɚ ɜ ɰɟɩɢ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɢ; 
– ɰɟɥɨɫɬɧɨɫɬɢ ɰɟɩɢ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɢ; 
– ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ ɩɨɥɸɫɨɜ ɫɟɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨ «ɡɟɦɥɢ»; 
– ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɲɢɧɚɯ. 
 
9.3.5 ɒɤɚɮɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɩɟɪɚɬɢɜɧɨɝɨ ɬɨɤɚ 
 
ɒɤɚɮɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɩɟɪɚɬɢɜɧɨɝɨ ɬɨɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɩɨ ɰɟɩɹɦ ɩɢɬɚɧɢɹ ɤɨɧɟɱɧɵɯ 
ɩɨɬɪɟɛɢɬɟɥɟɣ. 

Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɩɪɟɞɴɹɜɥɹɟɦɨɟ ɤ ɲɤɚɮɚɦ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɨɩɟɪɚɬɢɜɧɨɝɨ ɬɨɤɚ; 

–  ɒɊɈɌ ɫ ɨɬɤɥɸɱɚɸɳɢɦɢ ɡɚɳɢɬɧɵɦɢ ɚɩɩɚɪɚɬɚɦɢ ɞɨɥɠɧɵ 
ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɨɬ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ; 

–  ɒɊɈɌ ɞɨɥɠɧɵ ɢɦɟɬɶ ɜɜɨɞɵ ɩɢɬɚɧɢɹ ɨɬ ɪɚɡɧɵɯ ɫɟɤɰɢɣ ɨɞɧɨɝɨ ɓɉɌ 
ɢɥɢ ɨɬ ɓɉɌ ɪɚɡɧɵɯ ȺȻ. Ʉɚɠɞɵɣ ɜɜɨɞ ɞɨɥɠɟɧ ɩɨɞɤɥɸɱɚɬɶɫɹ ɱɟɪɟɡ 
ɤɨɦɦɭɬɚɰɢɨɧɧɵɣ ɚɩɩɚɪɚɬ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ. 

 
9.3.6 ɋɢɥɨɜɵɟ ɢ ɤɨɧɬɪɨɥɶɧɵɟ ɤɚɛɟɥɢ 
 
Ⱦɥɹ ɩɢɬɚɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɫɢɫɬɟɦɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɤɚɛɟɥɢ ɫ ɦɟɞɧɵɦɢ ɠɢɥɚɦɢ ɢ ɢɡɨɥɹɰɢɟɣ, ɤɨɬɨɪɚɹ ɧɟ ɩɨɞɞɚɟɬɫɹ ɝɨɪɟɧɢɸ. 
ɋɟɱɟɧɢɟ ɠɢɥɵ ɤɚɛɟɥɹ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɫɥɟɞɭɸɳɢɯ ɬɪɟɛɨɜɚɧɢɣ: 
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–  ɨɛɟɫɩɟɱɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɢɬɟɥɶɧɨɝɨ ɩɪɨɬɟɤɚɧɢɹ ɪɚɛɨɱɟɝɨ ɬɨɤɚ 
ɧɚɝɪɭɡɤɢ; 

– ɨɛɟɫɩɟɱɟɧɢɟ ɬɪɟɛɭɟɦɨɝɨ ɭɪɨɜɧɹ ɧɚɩɪɹɠɟɧɢɹ ɭ ɩɨɬɪɟɛɢɬɟɥɟɣ; 
–  ɨɛɟɫɩɟɱɟɧɢɟ ɡɚɳɢɬɵ ɰɟɩɢ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɫ ɫɨɯɪɚɧɟɧɢɟɦ 

ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɤɚɛɟɥɹ; 
ɋ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɪɚɛɨɬɵ ɫɢɫɬɟɦ, ɩɢɬɚɟɦɵɯ ɨɩɟɪɚɬɢɜɧɵɦ 

ɬɨɤɨɦ, ɚ ɬɚɤɠɟ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɦɟɯ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 
ɋɈɉɌ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: 

– ɜ ɨɞɧɨɦ ɤɨɧɬɪɨɥɶɧɨɦ ɤɚɛɟɥɟ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɨɛɴɟɞɢɧɟɧɢɟ ɰɟɩɟɣ 
ɪɚɡɥɢɱɧɵɯ ɤɥɚɫɫɨɜ; 

– ɫɢɥɨɜɵɟ ɤɚɛɟɥɢ ɢ ɜɬɨɪɢɱɧɵɟ ɤɚɛɟɥɢ ɫ ɰɟɩɹɦɢ ɭɩɪɚɜɥɟɧɢɹ, ɢɡɦɟɪɟɧɢɹ ɢ 
ɫɢɝɧɚɥɢɡɚɰɢɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɨɤɥɚɞɵɜɚɬɶ ɩɨ ɪɚɡɧɵɦ ɬɪɚɫɫɚɦ; 

– ɬɪɚɫɫɵ ɤɚɛɟɥɟɣ ɫ ɰɟɩɹɦɢ ɭɩɪɚɜɥɟɧɢɹ, ɢɡɦɟɪɟɧɢɹ ɢ ɫɢɝɧɚɥɢɡɚɰɢɢ ɞɨɥɠɧɵ 
ɩɪɨɤɥɚɞɵɜɚɬɶɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɦɟɧɟɟ 10 ɦɟɬɪɨɜ ɜ ɫɜɟɬɭ ɨɬ ɨɫɧɨɜɚɧɢɹ 
ɮɭɧɞɚɦɟɧɬɨɜ (ɫɬɨɟɤ) ɫ ɪɚɡɪɹɞɧɢɤɚɦɢ ɢ ɦɨɥɧɢɟɨɬɜɨɞɚɦɢ; 

– ɷɤɪɚɧɵ ɬɢɩɚ ɮɨɥɶɝɢ ɡɚɡɟɦɥɹɸɬɫɹ ɬɨɥɶɤɨ ɜ ɦɟɫɬɚɯ ɤɨɧɰɟɜɨɣ ɪɚɡɞɟɥɤɢ 
ɤɚɛɟɥɟɣ. ɉɪɢ ɡɚɡɟɦɥɟɧɢɢ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɷɤɪɚɧɨɜ ɫ ɞɜɭɯ ɫɬɨɪɨɧ ɧɟɨɛɯɨɞɢɦɨ 
ɜɵɩɨɥɧɹɬɶ ɢɯ ɩɪɨɜɟɪɤɭ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ ɩɪɢ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɜ 
ɫɟɬɢ ɧɚɩɪɹɠɟɧɢɟɦ 110 ɤȼ ɢ ɜɵɲɟ. 

 
9.3.7 ɋɢɫɬɟɦɚ ɦɨɧɢɬɨɪɢɧɝɚ 
 
ɋɢɫɬɟɦɚ ɦɨɧɢɬɨɪɢɧɝɚ ɓɉɌ ɞɨɥɠɧɚ ɛɵɬɶ ɢɧɬɟɝɪɢɪɨɜɚɧɚ ɜ Ⱥɋɍ Ɍɉ Ƚɗɋ 

ɱɟɪɟɡ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɫɟɬɶ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɩɨɫɪɟɞɫɬɜɨɦ ɪɟɡɟɪɜɢɪɨɜɚɧɧɵɯ 
ɰɢɮɪɨɜɵɯ ɤɚɧɚɥɨɜ ɫɜɹɡɢ. Ⱦɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɩɟɪɟɞɚɱɚ 
ɫɢɝɧɚɥɢɡɚɰɢɢ, ɨɫɰɢɥɥɨɝɪɚɦɦ ɢ ɢɡɦɟɪɟɧɢɣ ɧɚ ɫɬɚɧɰɢɨɧɧɵɣ ɭɪɨɜɟɧɶ Ⱥɋɍ Ɍɉ. 
Ɇɨɧɢɬɨɪɢɧɝ ɋɈɉɌ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɢ 
ɪɟɝɢɫɬɪɚɰɢɸ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ ɋɈɉɌ, ɨɩɨɜɟɳɟɧɢɟ ɞɟɠɭɪɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɨɛ 
ɨɬɤɥɨɧɟɧɢɹɯ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ ɨɬ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ. 

ɋɢɫɬɟɦɚ ɦɨɧɢɬɨɪɢɧɝɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɪɟɝɢɫɬɪɚɰɢɸ 
ɢ ɨɫɰɢɥɥɨɝɪɚɮɢɪɨɜɚɧɢɟ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ: 

– ɬɨɤ ɜ ɰɟɩɢ ɛɚɬɚɪɟɢ; 
– ɧɚɩɪɹɠɟɧɢɟ ɦɟɠɞɭ ɜɵɜɨɞɚɦɢ ȺȻ; 
– ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɫɛɨɪɤɚɯ ɓɉɌ; 
– ɩɭɥɶɫɚɰɢɣ ɬɨɤɚ ɡɚɪɹɞɚ; 
– ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢɡɨɥɹɰɢɢ ɩɨɥɸɫɨɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨ 

«ɡɟɦɥɢ» ɫ ɭɫɬɪɨɣɫɬɜɚ ɤɨɧɬɪɨɥɹ ɢɡɨɥɹɰɢɢ ɢ ɧɚɩɪɹɠɟɧɢɣ ɩɨɥɸɫɨɜ ɧɚ ɓɉɌ 
ɨɬɧɨɫɢɬɟɥɶɧɨ «ɡɟɦɥɢ». 

ɋɢɫɬɟɦɚ ɦɨɧɢɬɨɪɢɧɝɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɢ 
ɮɢɤɫɚɰɢɸ: 

– ɰɟɥɨɫɬɧɨɫɬɢ ɰɟɩɢ ȺȻ; 
– ɫɢɦɦɟɬɪɢɢ ɧɚɩɪɹɠɟɧɢɣ ɝɪɭɩɩ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ȺȻ; 
– ɢɫɩɪɚɜɧɨɫɬɢ Ɂɍ; 
– ɩɨɥɨɠɟɧɢɹ ɢ ɫɨɫɬɨɹɧɢɹ ɜɫɟɯ ɡɚɳɢɬɧɵɯ ɚɩɩɚɪɚɬɨɜ ɓɉɌ; 
– ɫɨɫɬɨɹɧɢɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɒɊɈɌ. 
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ɋɢɫɬɟɦɚ ɦɨɧɢɬɨɪɢɧɝɚ ɞɨɥɠɧɚ ɢɦɟɬɶ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɜɜɨɞɨɜ ɩɢɬɚɧɢɹ ɫ 
ɮɭɧɤɰɢɟɣ ȺȼɊ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɢɦɟɬɶ ɨɞɢɧ ɜɜɨɞ ɩɢɬɚɧɢɹ ɨɬ ɫɟɬɢ ɩɟɪɟɦɟɧɧɨɝɨ 
ɬɨɤɚ, ɜɬɨɪɨɣ ɜɜɨɞ ɨɬ ɫɟɬɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. ɇɚɥɢɱɢɟ ɩɢɬɚɧɢɹ ɩɨ ɤɚɠɞɨɦɭ ɢɡ 
ɜɜɨɞɨɜ ɞɨɥɠɧɨ ɩɨɫɬɨɹɧɧɨ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶɫɹ. 

ɋɢɫɬɟɦɚ ɦɨɧɢɬɨɪɢɧɝɚ, ɤɚɤ ɩɪɚɜɢɥɨ, ɞɨɥɠɧɚ ɫɨɫɬɨɹɬɶ ɢɡ ɫɥɟɞɭɸɳɢɯ 
ɦɨɞɭɥɟɣ: 

–  ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɨɫɭɳɟɫɬɜɥɹɸɳɟɟ ɫɛɨɪ ɢ ɚɧɚɥɢɡ 
ɢɧɮɨɪɦɚɰɢɢ ɜɫɟɯ ɦɨɞɭɥɟɣ, ɜɯɨɞɹɳɢɯ ɜ ɤɨɧɮɢɝɭɪɚɰɢɸ ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ; 

–  ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ ɢ ɢɧɞɢɤɚɰɢɢ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɞɨɥɠɟɧ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ 
ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɣ ɠɢɞɤɨɤɪɢɫɬɚɥɥɢɱɟɫɤɢɣ ɞɢɫɩɥɟɣ ɢ ɩɚɧɟɥɶ ɭɩɪɚɜɥɟɧɢɹ. 
Ɉɛɟɫɩɟɱɢɜɚɟɬ ɨɬɨɛɪɚɠɟɧɢɟ ɧɚ ɞɢɫɩɥɟɟ ɞɚɧɧɵɯ ɩɨ ɤɨɧɬɪɨɥɢɪɭɟɦɨɣ ɫɢɫɬɟɦɟ, 
ɱɟɪɟɡ ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɜɨɞ ɢ ɢɡɦɟɧɟɧɢɟ ɭɫɬɚɜɨɤ, ɧɚɫɬɪɨɣɤɚ 
ɭɫɬɪɨɣɫɬɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɢɫɬɟɦɭ ɦɨɧɢɬɨɪɢɧɝɚ. Ȼɥɨɤ ɭɩɪɚɜɥɟɧɢɹ ɢ ɢɧɞɢɤɚɰɢɢ 
ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɞɜɟɪɢ ɲɤɚɮɚ; 

–  ɦɨɞɭɥɢ ɢɡɦɟɪɟɧɢɹ – ɦɨɞɭɥɢ ɨɩɟɪɚɬɢɜɧɨɝɨ ɢɡɦɟɪɟɧɢɹ, ɰɢɮɪɨɜɨɝɨ 
ɨɫɰɢɥɥɨɝɪɚɮɢɪɨɜɚɧɢɹ ɢ ɚɪɯɢɜɚɰɢɢ ɬɟɤɭɳɢɯ ɡɧɚɱɟɧɢɣ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɚ. 
Ʉɚɧɚɥɵ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɝɚɥɶɜɚɧɢɱɟɫɤɢ ɪɚɡɜɹɡɚɧɵ; 

–  ɦɨɞɭɥɢ ɚɧɚɥɢɡɚ ɫɨɫɬɨɹɧɢɹ ɤɨɦɦɭɬɚɰɢɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɢ ɜɵɹɜɥɟɧɢɹ 
ɚɜɚɪɢɣɧɨɝɨ ɫɪɚɛɚɬɵɜɚɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɜɵɤɥɸɱɚɬɟɥɟɣ. Ʉɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ 
ɤɨɦɦɭɬɚɰɢɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɛɥɨɤ-ɤɨɧɬɚɤɬɨɜ, ɩɨ 
ɤɨɧɬɪɨɥɸ ɧɚɩɪɹɠɟɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ ɡɚɳɢɬɧɵɦɢ ɚɩɩɚɪɚɬɚɦɢ. 

Ⱦɥɹ ɜɢɡɭɚɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ ɜɟɥɢɱɢɧɵ ɬɨɤɚ, ɩɪɨɬɟɤɚɸɳɟɝɨ ɜ ɰɟɩɢ ɜɜɨɞɚ 
ɪɚɛɨɱɟɝɨ ɩɢɬɚɧɢɹ ɓɉɌ ɨɬ ȺȻ, ɧɚ ɞɜɟɪɰɟ ɲɤɚɮɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɚɦɩɟɪɦɟɬɪ. Ⱦɥɹ 
ɤɨɧɬɪɨɥɹ ɬɨɤɚ ɩɨɞɡɚɪɹɞɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɨɬɞɟɥɶɧɵɣ ɩɪɢɛɨɪ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɲɤɚɥɨɣ. 

Ⱦɥɹ ɜɢɡɭɚɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ ɜɟɥɢɱɢɧ ɧɚɩɪɹɠɟɧɢɣ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ 
ɢ ɧɚɩɪɹɠɟɧɢɣ ɫɟɤɰɢɣ ɓɉɌ ɧɚ ɞɜɟɪɰɚɯ ɲɤɚɮɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜɨɥɶɬɦɟɬɪɵ.  

ɇɚ ɞɜɟɪɰɚɯ ɲɤɚɮɨɜ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɳɢɬɨɜ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɞɨɥɠɧɚ ɛɵɬɶ 
ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɦɟɫɬɧɚɹ ɜɢɡɭɚɥɶɧɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ ɩɨɥɨɠɟɧɢɹ ɡɚɳɢɬɧɵɯ 
ɚɩɩɚɪɚɬɨɜ ɢ ɦɧɟɦɨɫɯɟɦɚ. 

 
9.4 ɍɫɬɪɨɣɫɬɜɚ ɤɨɧɬɪɨɥɹ ɢɡɨɥɹɰɢɢ. 
 
ɋɟɬɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɹɜɥɹɸɬɫɹ ɨɞɧɢɦɢ ɢɡ ɧɚɢɛɨɥɟɟ ɨɬɜɟɬɫɬɜɟɧɧɵɯ 

ɫɢɫɬɟɦ ɧɚ ɨɛɴɟɤɬɟ. ɂɯ ɛɟɡɨɬɤɚɡɧɨɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɝɚɪɚɧɬɢɪɭɟɬ ɩɪɚɜɢɥɶɧɭɸ 
ɪɚɛɨɬɭ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ, ɪɟɝɭɥɢɪɨɜɤɢ, ɢɡɦɟɪɟɧɢɹ ɢ ɡɚɳɢɬ ɧɚ ɨɛɴɟɤɬɚɯ 
ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ. ɋɟɬɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɞɨɜɨɥɶɧɨ ɱɚɫɬɨ ɹɜɥɹɸɬɫɹ 
ɪɚɡɜɟɬɜɥёɧɧɵɦɢ, ɚ ɢɯ ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ ɧɟɫɤɨɥɶɤɨ ɞɟɫɹɬɤɨɜ 
ɤɢɥɨɦɟɬɪɨɜ. Ɉɧɢ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɩɨɞɜɟɪɠɟɧɵ ɜɥɢɹɧɢɸ ɜɧɟɲɧɢɯ 
ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɮɚɤɬɨɪɨɜ, ɭɯɭɞɲɚɸɳɢɯ ɫɨɫɬɨɹɧɢɟ ɢɡɨɥɹɰɢɢ (ɫɬɚɪɟɧɢɟ, 
ɦɟɯɚɧɢɱɟɫɤɨɟ ɩɨɜɪɟɠɞɟɧɢɟ ɢɥɢ ɭɜɥɚɠɧɟɧɢɟ ɢɡɨɥɹɰɢɢ). Ɉɫɧɨɜɧɚɹ ɧɟɢɫɩɪɚɜɧɨɫɬɶ 
ɜ ɫɢɫɬɟɦɟ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ – ɷɬɨ ɫɧɢɠɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ ɩɨɥɸɫɨɜ 
ɨɬɧɨɫɢɬɟɥɶɧɨ «ɡɟɦɥɢ». ɇɚɥɢɱɢɟ «ɡɟɦɥɢ» ɜ ɋɈɉɌ ɭɤɚɡɵɜɚɟɬ ɧɚ ɬɨ, ɱɬɨ ɨɞɢɧ ɢɡ 
ɩɨɥɸɫɨɜ ɡɚɦɵɤɚɟɬɫɹ ɧɚ ɡɟɦɥɸ. Ɂɚɦɵɤɚɧɢɹ ɜ ɫɟɬɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɩɪɢɜɨɞɹɬ ɤ 
ɥɨɠɧɨɦɭ ɫɪɚɛɚɬɵɜɚɧɢɸ ɢɥɢ ɨɲɢɛɨɱɧɨɣ ɪɚɛɨɬɟ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ, ɤɨɧɬɪɨɥɹ ɢ 
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ɢɡɦɟɪɟɧɢɣ, ɱɟɦ ɫɨɡɞɚɸɬ ɭɝɪɨɡɭ ɞɥɹ ɠɢɡɧɢ ɱɟɥɨɜɟɤɚ, ɚ ɬɚɤɠɟ ɩɨɜɵɲɚɸɬ 
ɜɟɪɨɹɬɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ. Ⱦɥɹ ɛɨɪɶɛɵ ɫ ɷɬɢɦ 
ɢɫɩɨɥɶɡɭɸɬ ɫɩɟɰɢɚɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɭɫɬɪɨɣɫɬɜɚ ɤɨɧɬɪɨɥɹ ɢɡɨɥɹɰɢɢ (ɍɄɂ). 

Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ ɜ ɫɟɬɢ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɨɫɬɨɹɧɧɨɝɨ 
ɬɨɤɚ ɧɚ ɤɚɠɞɨɦ ɢɡ ɳɢɬɨɜ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ Ƚɗɋ ɞɨɥɠɧɚ ɩɪɢɦɟɧɹɬɶɫɹ ɫɢɫɬɟɦɚ 
ɤɨɧɬɪɨɥɹ ɢɡɨɥɹɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɨɢɫɤɚ «ɡɟɦɥɢ». 

ɍɫɬɪɨɣɫɬɜɨ ɤɨɧɬɪɨɥɹ ɢɡɨɥɹɰɢɢ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ 
ɪɟɠɢɦɟ ɤɨɧɬɪɨɥɶ ɢ ɢɡɦɟɪɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ ɩɨɥɸɫɨɜ ɫɟɬɢ ɋɈɉɌ 
ɨɬɧɨɫɢɬɟɥɶɧɨ «ɡɟɦɥɢ» ɢ ɮɨɪɦɢɪɨɜɚɬɶ ɫɢɝɧɚɥɵ ɨ ɫɧɢɠɟɧɢɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɢɡɨɥɹɰɢɢ ɧɢɠɟ ɞɨɩɭɫɬɢɦɵɯ ɩɪɟɞɟɥɨɜ: 

– ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɣ «ɧɚɩɪɹɠɟɧɢɟ ɢɡɨɥɹɰɢɢ ɫɧɢɠɟɧɨ» - ɩɪɢ ɫɧɢɠɟɧɢɢ 
ɭɪɨɜɧɹ ɢɡɨɥɹɰɢɢ ɨɞɧɨɝɨ ɢɥɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɞɜɭɯ ɩɨɥɸɫɨɜ ɧɢɠɟ 135 ɤɈɦ; 

– ɚɜɚɪɢɣɧɵɣ «ɡɟɦɥɹ ɜ ɫɟɬɢ» - ɩɪɢ ɫɧɢɠɟɧɢɢ ɭɪɨɜɧɹ ɢɡɨɥɹɰɢɢ ɧɢɠɟ 20 ɤɈɦ. 
ɍɫɬɪɨɣɫɬɜɨ ɤɨɧɬɪɨɥɹ ɢɡɨɥɹɰɢɢ ɞɨɥɠɧɨ ɩɨɞɤɥɸɱɚɬɶɫɹ ɩɨ ɫɯɟɦɟ 

ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɦɨɫɬɚ ɫ ɩɪɢɜɹɡɤɨɣ ɩɨɥɸɫɨɜ ɱɟɪɟɡ ɪɟɡɢɫɬɨɪɵ ɤ «ɡɟɦɥɟ». ɋɢɫɬɟɦɚ 
ɞɨɥɠɧɚ ɩɨɡɜɨɥɹɬɶ ɨɩɪɟɞɟɥɢɬɶ ɮɢɞɟɪ, ɜ ɤɨɬɨɪɨɦ ɩɪɨɢɡɨɲɥɨ ɩɨɜɪɟɠɞɟɧɢɟ 
ɢɡɨɥɹɰɢɢ ɛɟɡ ɨɬɤɥɸɱɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɨɛɟɫɩɟɱɢɜɚɬɶ ɤɨɧɬɪɨɥɶ ɢ ɩɨɢɫɤ 
ɩɨɜɪɟɠɞɟɧɢɹ ɜ ɪɚɡɥɢɱɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɚɯ ɋɈɉɌ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢ 
ɨɛɴɟɞɢɧɟɧɢɢ ɓɉɌ ɩɨ ɰɟɩɹɦ ɜɡɚɢɦɨɪɟɡɟɪɜɢɪɨɜɚɧɢɹ.  

Ɋɚɛɨɬɚ ɭɫɬɪɨɣɫɬɜɚ ɤɨɧɬɪɨɥɹ ɧɟ ɞɨɥɠɧɚ ɜɵɡɵɜɚɬɶ ɥɨɠɧɨɟ ɫɪɚɛɚɬɵɜɚɧɢɟ 
ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ. 

 
9.4.1 ɋɯɟɦɚ ɤɨɧɬɪɨɥɹ ɢɡɨɥɹɰɢɢ Ɍ-ɨɛɪɚɡɧɵɣ ɦɨɫɬ 
 
ɋɯɟɦɚ ɨɫɧɨɜɚɧɚ ɧɚ ɦɨɫɬɨɜɨɦ ɫɨɟɞɢɧɟɧɢɢ ɪɟɡɢɫɬɨɪɨɜ ܴଵ ɢ ܴଶ ɢ ɨɛɦɨɬɤɢ 

ɪɟɥɟ Ɋɇ51/32 (ɊɄɂ). Ɋɟɡɢɫɬɨɪɵ ɩɨɞɤɥɸɱɟɧɵ ɤ ɩɨɥɸɫɚɦ ɋɈɉɌ ɢ ɫɨɟɞɢɧɟɧɵ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɚ ɨɛɦɨɬɤɚ ɪɟɥɟ ɊɄɂ ɩɨɞɤɥɸɱɟɧɚ ɦɟɠɞɭ ɨɛɳɟɣ ɬɨɱɤɨɣ 
ɪɟɡɢɫɬɨɪɨɜ ɢ ɡɟɦɥɟɣ. ɍɩɪɨɳɟɧɧɚɹ ɫɯɟɦɚ ɍɄɂ Ɍ-ɨɛɪɚɡɧɨɝɨ ɦɨɫɬɚ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 9.2. 

 

 
Ɋɢɫɭɧɨɤ 9.2 – ɍɩɪɨɳɟɧɧɚɹ ɫɯɟɦɚ ɍɄɂ Ɍ-ɨɛɪɚɡɧɨɝɨ ɦɨɫɬɚ 

 
 ɉɪɢ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɫɢɫɬɟɦ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɨɫɬɨɹɧɧɨɝɨ 

ɬɨɤɚ, ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢɡɨɥɹɰɢɢ ɩɨɥɸɫɨɜ ɨɞɢɧɚɤɨɜɵ ܴˋˊ+ = ܴˋˊ−, ɩɨɬɟɧɰɢɚɥɵ ɧɚ 
ɩɥɟɱɚɯ Ɍ-ɦɨɫɬɚ ɭɪɚɜɧɨɜɟɲɟɧɵ ɢ ɬɨɤ ɜ ɨɛɳɟɣ ɬɨɱɤɟ ɪɚɜɟɧ 0 ɢ ˓ܷˍˋ = Ͳ. 
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ɇɚɩɪɹɠɟɧɢɟ ɩɨɥɸɫɨɜ ɋɈɉɌ ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɟɦɥɢ ɪɚɫɩɪɟɞɟɥɹɸɬɫɹ 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹɦ ɢɡɨɥɹɰɢɢ ɩɨɥɸɫɨɜ ɢ ɪɚɜɧɵ ɩɨ ɦɨɞɭɥɸ 
ɩɨɥɨɜɢɧɟ ɧɚɩɪɹɠɟɧɢɹ ȺȻ |ܷ+| = |ܷ−| = 115 ȼ. 

 ɉɪɢ ɫɧɢɠɟɧɢɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ ɩɨɥɸɫɚ ɋɈɉɌ ɫɧɢɠɚɟɬɫɹ 
ɧɚɩɪɹɠɟɧɢɟ ɷɬɨɝɨ ɩɨɥɸɫɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɟɦɥɢ ɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ 
ɧɚɩɪɹɠɟɧɢɟ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɝɨ ɩɨɥɸɫɚ. ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ 
ɡɚɦɵɤɚɧɢɹ ɨɞɧɨɝɨ ɢɡ ɩɨɥɸɫɨɜ ɋɈɉɌ ɧɚ ɡɟɦɥɸ, ɩɨɥɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ȺȻ 
ɩɪɢɤɥɚɞɵɜɚɟɬɫɹ ɤ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦɭ ɩɨɥɸɫɭ. 

Ⱦɨɫɬɨɢɧɫɬɜɚ ɫɯɟɦɵ Ɍ-ɦɨɫɬɚ: 
 – ɜɵɪɚɜɧɢɜɚɧɢɟ ɩɨɬɟɧɰɢɚɥɨɜ ɩɨɥɸɫɨɜ ɋɈɉɌ; 
 – ɨɬɫɭɬɫɬɜɢɟ ɥɨɠɧɵɯ ɫɪɚɛɚɬɵɜɚɧɢɣ ɍɊɁȺ ɩɪɢ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 

ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɡɟɦɥɸ ɨɞɧɨɝɨ ɢɡ ɩɨɥɸɫɨɜ ɋɈɉɌ. 
 ɇɟɞɨɫɬɚɬɤɢ ɫɯɟɦɵ Ɍ-ɦɨɫɬɚ: 
 – ɫɯɟɦɚ ɧɟ ɱɭɜɫɬɜɭɟɬ ɫɢɦɦɟɬɪɢɱɧɵɟ ɫɧɢɠɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

ɢɡɨɥɹɰɢɢ ɋɈɉɌ; 
 – ɫɥɚɛɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ ɫɧɢɠɟɧɢɸ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ 

ɋɈɉɌ ɡɚ ɛɨɥɶɲɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ (ɩɪɢ ɡɚɦɵɤɚɧɢɹɯ ɜ ɰɟɩɢ ɭɩɪɚɜɥɹɸɳɢɣ 
ɤɨɧɬɚɤɬ-ɨɛɦɨɬɤɚ ɪɟɥɟ) 

 – ɨɬɫɭɬɫɬɜɢɟ ɪɟɝɢɫɬɪɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ ɋɈɉɌ; 
 – ɨɬɫɭɬɫɬɜɢɟ ɧɚɝɥɹɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɢɫɬɢɧɧɨɦ ɡɧɚɱɟɧɢɢ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ ɋɈɉɌ. 
 
9.4.2 Ɇɟɬɨɞ ɬɪɟɯ ɨɬɫɱɟɬɨɜ ɜɨɥɶɬɦɟɬɪɚ 
 
ɋɭɬɶ ɪɚɛɨɬɵ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɷɬɚɩɧɨɦ ɢɡɦɟɪɟɧɢɢ 

ɜɨɥɶɬɦɟɬɪɨɦ ɫ ɢɡɜɟɫɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ݎ௩ ɬɪɟɯ ɧɚɩɪɹɠɟɧɢɣ: ܷ − ɪɚɛɨɱɟɟ 
ɧɚɩɪɹɠɟɧɢɟ, ܷ′ − ɧɚɩɪɹɠɟɧɢɟ ɦɟɠɞɭ ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɩɨɥɸɫɨɦ ɢ ɡɟɦɥɟɣ, ܷ′′ − 
ɧɚɩɪɹɠɟɧɢɟ ɦɟɠɞɭ ɨɬɪɢɰɚɬɟɥɶɧɵɦ ɩɨɥɸɫɨɦ ɢ ɡɟɦɥɟɣ. 
 

ɇɚ ɪɢɫɭɧɤɟ 9.3(ɚ) ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɷɤɜɢɜɚɥɟɧɬɧɚɹ ɫɯɟɦɚ ɫɟɬɢ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɫ ɫɨɩɪɨɬɢɜɥɟɧɢɹɦɢ ɢɡɨɥɹɰɢɢ ܴଵ ɢ ܴଶ, ɫ ɪɚɛɨɱɢɦ ɧɚɩɪɹɠɟɧɢɟɦ ܷ. ɇɚɩɪɹɠɟɧɢɹ ܷ′ ɢ ܷ′′ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɹɦ 
ɢɡɨɥɹɰɢɢ ɢ ɜɵɩɨɥɧɹɟɬɫɹ ɫɨɨɬɧɨɲɟɧɢɟ: 

 ௎′௎′′ = ோభோమ;                                                                                                          (9.1) 

 ܷ′ + ܷ′′ = ܷ.                                                                                                                     (9.2) 
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Ɋɢɫɭɧɨɤ 9.3 – ɗɤɜɢɜɚɥɟɧɬɧɚɹ ɫɯɟɦɚ ɫɟɬɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

 
ȿɫɥɢ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɷɬɢɯ ɧɚɩɪɹɠɟɧɢɹ ɦɟɠɞɭ ɩɨɥɸɫɚɦɢ ɫɟɬɢ ɢ ɤɨɪɩɭɫɨɦ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɨɥɶɬɦɟɬɪɵ ɫ ɢɯ ɜɧɭɬɪɟɧɧɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ݎ௩, ɬɨ ɩɨɥɭɱɢɦ 
ɫɨɨɬɧɨɲɟɧɢɟ: 

 ௎భ′௎మ′′ = ோభ′ோమ′ = ோభሺோమ+௥𝑣ሻோమሺோభ+௥𝑣ሻ.                                                                                         (9.3) 

 
Ɍɚɤɨɣ ɫɩɨɫɨɛ ɤɨɧɬɪɨɥɹ ɪɚɧɶɲɟ ɩɪɢɦɟɧɹɥɫɹ ɞɥɹ ɢɧɞɢɤɚɰɢɢ ɨɞɧɨɩɨɥɸɫɧɵɯ 

ɫɧɢɠɟɧɢɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ ɢ ɨɞɧɨɩɨɥɸɫɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ. 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ ɢɡɦɟɪɟɧɢɣ ɧɟ ɩɨɥɭɱɢɬɫɹ ɨɩɪɟɞɟɥɢɬɶ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢɡɨɥɹɰɢɢ ɫɟɬɢ R, ɬɚɤ ɤɚɤ ɫɢɫɬɟɦɚ ɭɪɚɜɧɟɧɢɢ ɧɟɩɨɥɧɚɹ. 
ɗɤɜɢɜɚɥɟɧɬɧɚɹ ɫɯɟɦɚ ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɤɨɧɬɭɪɨɜ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɫɚɦɚ ɫɢɫɬɟɦɚ 
ɫɨɞɟɪɠɢɬ ɬɨɥɶɤɨ ɞɜɚ ɭɪɚɜɧɟɧɢɹ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ, ɜ ɫɟɬɶ ɜɧɨɫɹɬ 
ɧɨɪɦɢɪɨɜɚɧɧɵɟ ɢɫɤɚɠɟɧɢɹ. 

ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɜɨɥɶɬɦɟɬɪɚ, ɩɨɤɚɡɚɧɧɨɟ ɧɚ ɪɢɫɭɧɤɟ 9.3(ɛ), ɦɟɧɹɟɬɫɹ 
ɷɤɜɢɜɚɥɟɧɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɦɟɠɞɭ ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɩɨɥɸɫɨɦ ɫɟɬɢ ɢ ɡɟɦɥɟɣ (ɡɚ 
ɫɱɟɬ ɲɭɧɬɢɪɨɜɚɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ ܴଵ ɫ ɜɧɭɬɪɟɧɧɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ 
ɜɨɥɶɬɦɟɬɪɚ ݎ௩). ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɩɨɥɭɱɚɟɦ ɮɨɪɦɭɥɭ: 

 



 

131 

ܴଵ′ = ோభ௥𝑣ோభ+௥𝑣.                                                                                                     (9.4) 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɦɟɠɞɭ ɨɬɪɢɰɚɬɟɥɶɧɵɦ ɩɨɥɸɫɨɦ ɫɟɬɢ ɢ ɤɨɪɩɭɫɨɦ ɧɟ 

ɢɡɦɟɧɢɬɫɹ, ɧɨ ɭɦɟɧɶɲɢɬɫɹ ɧɚɩɪɹɠɟɧɢɟ ɦɟɠɞɭ ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɩɨɥɸɫɨɦ ɢ 
ɡɟɦɥɟɣ: ଵܷ < ܷ′, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ଶܷ > ܷ′′.  

ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɜɨɥɶɬɦɟɬɪɚ, ɩɨɤɚɡɚɧɧɨɟ ɧɚ ɪɢɫɭɧɤɟ 9.3(ɜ), ɩɨɥɭɱɚɟɦ: ଶܷ <ܷ′′. ɉɨ ɭɫɥɨɜɢɸ ܷ′ + ܷ′′ = ܷ, ɚ ɢɫɩɨɥɶɡɭɹ ɦɟɬɨɞ ɬɪɟɯ ɨɬɫɱɟɬɨɜ ɩɨɥɭɱɚɟɦ 
ɜɵɪɚɠɟɧɢɟ: 

 ଵܷ + ଶܷ < ܷ                                                                                                   (9.5) 
  
ȼɵɪɚɠɟɧɢɟ (9.5) ɨɛɪɚɡɭɟɬɫɹ ɡɚ ɫɱɟɬ ɧɚɦɟɪɟɧɧɨɝɨ ɩɨɨɱɟɪɟɞɧɨɝɨ 

ɭɦɟɧɶɲɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɦɟɠɞɭ ɩɨɥɸɫɚɦɢ ɫɟɬɢ ɢ ɡɟɦɥɟɣ ɩɭɬɟɦ 
ɲɭɧɬɢɪɨɜɚɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɢɡɨɥɹɰɢɢ ܴଵ ɢ ܴଶ ɢɡɜɟɫɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ݎ௩.  

ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɫɨɫɬɚɜɢɦ ɧɨɜɭɸ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ: 
Ⱦɥɹ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɩɨɥɸɫɚ: 
 ௎భ௎మ′ = ோభ′ோమ = ௎భ௎ʏʐ−௎భ = ோభ௥𝑣ோమሺோభ+௥𝑣ሻ,                                                                                        (9.6) 

 
ɝɞɟ 

 ܴଶ = ோభ௥𝑣ሺ௎ʏʐ−௎భሻ௎భሺோభ+௥𝑣ሻ .                                                                                            (9.7) 

 
Ⱦɥɹ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɩɨɥɸɫɚ: 
 ௎మ௎భ′ = ோమ′ோభ = ௎మ௎ʏʐ−௎మ = ோమ௥ோభሺோమ+௥𝑣ሻ,                                                                                       (9.8) 

 
ɝɞɟ 

 ܴଵ = ோమ௥𝑣ሺ௎ʏʐ−௎మሻ௎మሺோమ+௥𝑣ሻ .                                                                                           (9.9) 

 
ɉɪɢ ɪɟɲɟɧɢɢ ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɢ ܴଵ ɢ ܴଶ ɩɨɥɭɱɢɦ ɜɵɪɚɠɟɧɢɹ 

ɷɤɜɢɜɚɥɟɧɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɟɬɢ: 
 ܴଶ = ௩ݎ ሺ௎ʏʐ−௎భ−௎మሻ௎భ = ௩ݎ ቀ௎ʏʐ−௎మ௎భ − ͳቁ,                                                         (9.10) 

 ܴଵ = ௩ݎ ሺ௎ʏʐ−௎భ−௎మሻ௎మ = ௩ݎ ቀ௎ʏʐ−௎భ௎మ − ͳቁ.                                                         (9.11) 

 
Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɷɤɜɢɜɚɥɟɧɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ: 
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ܴ𝛴 = ௩ݎ ቀ ௎ʏʐ௎భ+௎మ − ͳቁ.                                                                                       (9.12) 

 
ɋɨɨɬɧɨɲɟɧɢɟ ɜɟɥɢɱɢɧ ɧɚɩɪɹɠɟɧɢɣ ܷ ɢ ଵܷ + ଶܷ, ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɧɨɫɬɶ 

ɢɡɦɟɪɟɧɢɣ ɩɪɢ ɞɚɧɧɨɦ ɫɨɩɪɨɬɢɜɥɟɧɢɢ ɢɡɨɥɹɰɢɢ ɫɟɬɢ, ɡɚɜɢɫɢɬ ɨɬ ɜɟɥɢɱɢɧɵ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɨɥɶɬɦɟɬɪɚ ݎ௩. Ʉɚɤ ɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ ɩɨɥɭɱɚɟɦ ଵܷ + ଶܷ = ܷ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɪɟɡɭɥɶɬɚɬɵ ɛɭɞɭɬ ɪɚɜɧɵ ɧɭɥɸ. 

Ɉɛɵɱɧɨ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜɵɛɢɪɚɬɶ ɜɨɥɶɬɦɟɬɪ ɫ ɜɧɭɬɪɟɧɧɢɦ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ, ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɪɚɜɧɵɦ ɢɡɦɟɪɹɟɦɨɦɭ ɫɨɩɪɨɬɢɜɥɟɧɢɸ 
ɢɡɨɥɹɰɢɢ. 

Ɇɟɬɨɞ ɬɪɟɯ ɢɡɦɟɪɟɧɢɣ ɜɨɥɶɬɦɟɬɪɚ ɩɨɡɜɨɥɹɟɬ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɨɛɳɟɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ ɋɈɉɌ ɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ ɩɨɥɸɫɨɜ ɋɈɉɌ ɩɪɢ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɡɟɦɥɸ. 

 
9.5 ɋɨɜɪɟɦɟɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɤɨɧɬɪɨɥɹ ɢɡɨɥɹɰɢɢ 
 
9.5.1 Ʉɨɦɩɥɟɤɫ ɦɨɧɢɬɨɪɢɧɝɚ ɫɢɫɬɟɦɵ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

ɄɆɋɈɌ-Ɇ «Ⱦɭɛɧɚ» 
 
Ʉɨɦɩɥɟɤɫ ɦɨɧɢɬɨɪɢɧɝɚ ɫɢɫɬɟɦɵ ɨɩɟɪɚɬɢɜɧɨɝɨ ɬɨɤɚ ɄɆɋɈɌ-Ɇ «Ⱦɭɛɧɚ» 

ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ, 
ɧɚɩɪɹɠɟɧɢɣ, ɬɨɤɨɜ, ɩɭɥɶɫɚɰɢɣ ɧɚɩɪɹɠɟɧɢɣ ɢ ɬɨɤɨɜ, ɚ ɬɚɤɠɟ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɜ ɫɢɫɬɟɦɚɯ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 
(ɋɈɉɌ) ɢ ɩɟɪɟɞɚɱɢ ɩɨɥɭɱɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɜ ȺɋɍɌɉ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ. 

Ʉɨɦɩɥɟɤɫ ɜ ɦɢɧɢɦɚɥɶɧɨɣ ɤɨɦɩɥɟɤɬɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɢ:  
– ɢɡɦɟɪɟɧɢɟ ɢ ɤɨɧɬɪɨɥɶ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ ɫɟɬɢ;  
– ɢɡɦɟɪɟɧɢɟ ɢ ɤɨɧɬɪɨɥɶ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ ɩɨɥɸɫɨɜ ɫɟɬɢ;  
– ɢɡɦɟɪɟɧɢɟ ɢ ɤɨɧɬɪɨɥɶ ɧɚɩɪɹɠɟɧɢɹ ɝɥɚɜɧɵɯ ɲɢɧ ɋɈɉɌ;  
–  ɢɡɦɟɪɟɧɢɟ ɢ ɤɨɧɬɪɨɥɶ ɧɚɩɪɹɠɟɧɢɹ ɩɨɥɸɫɨɜ ɝɥɚɜɧɵɯ ɲɢɧ ɋɈɉɌ 

ɨɬɧɨɫɢɬɟɥɶɧɨ «ɡɟɦɥɢ»;  
– ɜɵɱɢɫɥɟɧɢɟ ёɦɤɨɫɬɢ ɫɟɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨ «ɡɟɦɥɢ»;  
– ɨɬɨɛɪɚɠɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɦɨɧɢɬɨɪɢɧɝɚ ɧɚ ɞɢɫɩɥɟɟ;  
–  ɩɟɪɟɞɚɱɚ ɢɧɮɨɪɦɚɰɢɢ ɜ Ⱥɋɍ Ɍɉ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ ɩɨ ɩɪɨɬɨɤɨɥɚɦ 

Modbus RTU ɢ Modbus TCP;  
– ɡɜɭɤɨɜɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ ɢ ɫɢɝɧɚɥɢɡɚɰɢɹ ɩɨɫɪɟɞɫɬɜɨɦ ɪɟɥɟ;  
– ɪɟɝɢɫɬɪɚɰɢɹ ɚɜɚɪɢɣɧɵɯ ɫɨɛɵɬɢɣ;  
– ɨɬɨɛɪɚɠɟɧɢɟ ɚɪɯɢɜɚ ɫɨɛɵɬɢɣ ɧɚ ɞɢɫɩɥɟɟ;  
– ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɚ Ʉɨɦɩɥɟɤɫɚ. 
ɉɪɢ ɧɚɥɢɱɢɢ ɜ ɫɨɫɬɚɜɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɛɥɨɤɨɜ 

Ʉɨɦɩɥɟɤɫ ɜɵɩɨɥɧɹɟɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɢ:  
– ɢɡɦɟɪɟɧɢɟ ɢ ɤɨɧɬɪɨɥɶ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ ɰɟɩɟɣ ɩɪɢɫɨɟɞɢɧɟɧɢɣ;  
–  ɢɡɦɟɪɟɧɢɟ ɢ ɤɨɧɬɪɨɥɶ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜ ɬɪɟɛɭɟɦɵɯ ɬɨɱɤɚɯ 

ɋɈɉɌ;  
 – ɢɡɦɟɪɟɧɢɟ ɢ ɤɨɧɬɪɨɥɶ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɩɭɥɶɫɚɰɢɣ 

ɧɚɩɪɹɠɟɧɢɹ ɜ ɬɪɟɛɭɟɦɵɯ ɬɨɱɤɚɯ ɋɈɉɌ;  
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– ɢɡɦɟɪɟɧɢɟ ɢ ɤɨɧɬɪɨɥɶ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɜ ɬɪɟɛɭɟɦɵɯ ɬɨɱɤɚɯ ɋɈɉɌ;  
–  ɢɡɦɟɪɟɧɢɟ ɢ ɤɨɧɬɪɨɥɶ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɩɭɥɶɫɚɰɢɣ ɬɨɤɚ ɜ 

ɬɪɟɛɭɟɦɵɯ ɬɨɱɤɚɯ ɋɈɉɌ;  
– ɢɡɦɟɪɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ (ɞɚɥɟɟ ȺȻ); 
– ɢɡɦɟɪɟɧɢɟ ɢ ɤɨɧɬɪɨɥɶ ɚɫɢɦɦɟɬɪɢɢ ɧɚɩɪɹɠɟɧɢɣ ɝɪɭɩɩ ɷɥɟɦɟɧɬɨɜ ȺȻ;  
– ɢɡɦɟɪɟɧɢɟ ɢ ɤɨɧɬɪɨɥɶ ɬɨɤɚ ȺȻ;  
– ɢɡɦɟɪɟɧɢɟ ɢ ɤɨɧɬɪɨɥɶ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɩɭɥɶɫɚɰɢɣ ɬɨɤɚ ȺȻ;  
– ɢɡɦɟɪɟɧɢɟ ɢ ɤɨɧɬɪɨɥɶ ɬɟɦɩɟɪɚɬɭɪɵ ȺȻ;  
– ɤɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɣ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɢ ɡɚɳɢɬɧɵɯ ɚɩɩɚɪɚɬɨɜ. 
Ʉɨɦɩɥɟɤɫ ɢɡɦɟɪɹɟɬ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢɡɨɥɹɰɢɢ ɋɈɉɌ ɢ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

ɢɡɨɥɹɰɢɢ ɨɬɯɨɞɹɳɢɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ. Ȼɥɨɤ ɬɟɫɬɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ (ȻɌȼ) 
ɩɨɨɱɟɪɟɞɧɨ ɩɨɞɤɥɸɱɚɟɬ ɤ ɩɨɥɨɠɢɬɟɥɶɧɨɦɭ ɢ ɨɬɪɢɰɚɬɟɥɶɧɨɦɭ ɩɨɥɸɫɭ ɋɈɉɌ 
ɪɟɡɢɫɬɨɪ, ɧɨɦɢɧɚɥ ɤɨɬɨɪɨɝɨ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɩɚɪɚɦɟɬɪɚɦ ɋɈɉɌ. ɉɪɢ 
ɩɨɞɤɥɸɱɟɧɢɢ ɪɟɡɢɫɬɨɪɚ ɤɨɦɩɥɟɤɫ ɢɡɦɟɪɹɟɬ ɨɬɤɥɢɤ ɩɨɬɟɧɰɢɚɥɨɜ ɋɈɉɌ ɢ 
ɜɵɱɢɫɥɹɟɬ ɨɛɳɟɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢɡɨɥɹɰɢɢ ɋɈɉɌ, ɚ ɬɚɤɠɟ ɫɨɫɬɚɜɥɹɸɳɢɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ ɩɨ ɩɨɥɨɠɢɬɟɥɶɧɨɦɭ ɢ ɨɬɪɢɰɚɬɟɥɶɧɨɦɭ ɩɨɥɸɫɭ. Ⱦɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɢ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɢɡɨɥɹɰɢɢ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɚɬɱɢɤɢ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ ɬɨɤɚ, 
ɤɨɬɨɪɵɟ ɢɡɦɟɪɹɸɬ ɨɬɤɥɢɤ ɧɚ ɜɨɡɞɟɣɫɬɜɢɟ ɩɨɨɱɟɪɟɞɧɨ ɩɨɞɤɥɸɱɚɟɦɨɝɨ ɤ 
ɩɨɥɨɠɢɬɟɥɶɧɨɦɭ ɢ ɨɬɪɢɰɚɬɟɥɶɧɨɦɭ ɩɨɥɸɫɭ ɋɈɉɌ ɪɟɡɢɫɬɨɪɚ. ȻɌȼ ɢɡɦɟɪɹɟɬ 
ɩɨɬɟɧɰɢɚɥɵ ɩɨɥɸɫɨɜ ɋɈɉɌ ɢ ɫɨɡɞɚɟɬ ɢɡɦɟɪɢɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ. ȻɄɂ ɢɡɦɟɪɹɟɬ 
ɫɢɝɧɚɥɵ ɫ ɞɚɬɱɢɤɨɜ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ ɬɨɤɚ. ɍɋɂ ɨɫɭɳɟɫɬɜɥɹɟɬ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ ȻɌȼ, ȻɄɂ ɢ Ȼɂ, ɭɩɪɚɜɥɹɟɬ ɪɟɥɟ ɚɜɚɪɢɣɧɨɣ ɢ 
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ. ɋɜɹɡɶ ɦɟɠɞɭ ɍɋɂ, ȻɌȼ, ȻɄɂ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɩɨ CAN ɢɧɬɟɪɮɟɣɫɭ, ɦɟɠɞɭ ɍɋɂ ɢ Ȼɂ ɫɜɹɡɶ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɢɧɬɟɪɮɟɣɫɭ RS-
232. 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɢɡɨɥɹɰɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜɟɥɢɱɢɧɵ 
ɧɚɩɪɹɠɟɧɢɹ ɩɨɥɸɫɨɜ ɋɈɉɌ ɢ ɬɨɤɢ ɭɬɟɱɟɤ ɞɚɬɱɢɤɨɜ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɬɨɤɨɜ 
(ȾȾɌ), ɩɪɢɱɟɦ ɢɯ ɡɧɚɱɟɧɢɹ ɢɡɦɟɪɹɸɬɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɛɥɨɤɚɦɢ ȻɌȼ ɢ ȻɄɂ. 
ɂɡɦɟɪɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɩɨɥɸɫɨɜ ɋɈɉɌ ɢ ɬɨɤɨɜ ɭɬɟɱɟɤ ȾȾɌ ɩɪɨɢɫɯɨɞɹɬ ɩɨɫɥɟ 
ɡɚɜɟɪɲɟɧɢɹ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɧɚɩɪɹɠɟɧɢɟ ɩɨɥɸɫɨɜ ɫɟɬɢ 
ɭɫɬɚɧɨɜɢɥɨɫɶ.  

ȼ ɩɪɨɰɟɫɫɟ ɢɡɦɟɪɟɧɢɹ ܴˋˊ ɤɨɧɬɪɨɥɢɪɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ܷ௠௔௫+ , ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨɥɸɫɨɜ (140ȼ); 𝛥ܷ௠௔௫—ݔܷܽ݉ − ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɪɚɡɧɨɫɬɶ ɧɚɩɪɹɠɟɧɢɣ ɩɨɥɸɫɨɜ (35ȼ); ܷߜ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɟɡɟɪɜ ɩɨ ɧɚɩɪɹɠɟɧɢɸ (2ȼ); ݃ߜ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɟɡɟɪɜ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ (5%); ܥ௠௔௫ − ɦɚɤɫɢɦɚɥɶɧɚɹ ɟɦɤɨɫɬɶ ɫɟɬɢ (20 ɦɤɎ); ܫ௠௔௫ −  ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɬɨɤ. 
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9.5.2 ɋɢɫɬɟɦɚ ɩɨɮɢɞɟɪɧɨɝɨ ɤɨɧɬɪɨɥɹ ɢɡɨɥɹɰɢɢ ɫɟɬɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 
«ɋɟɧɫɨɪ» 

 
ɋɢɫɬɟɦɚ ɩɨɮɢɞɟɪɧɨɝɨ ɤɨɧɬɪɨɥɹ ɢɡɨɥɹɰɢɢ ɫɟɬɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ «ɋɟɧɫɨɪ» 

ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɫɟɬɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɧɚɩɪɹɠɟɧɢɟɦ 110-
220 ȼ. 

ɋɢɫɬɟɦɚ ɜɵɩɨɥɧɹɟɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɢ: 
– ɢɡɦɟɪɟɧɢɟ ɢ ɤɨɧɬɪɨɥɶ ɧɚɩɪɹɠɟɧɢɹ ɫɟɬɢ; 
– ɢɡɦɟɪɟɧɢɟ ɢ ɤɨɧɬɪɨɥɶ ɧɚɩɪɹɠɟɧɢɹ ɚɫɢɦɦɟɬɪɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ; 
– ɢɡɦɟɪɟɧɢɟ ɬɨɤɚ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɢ ɤɨɧɬɪɨɥɶ ɟɝɨ ɧɚɩɪɚɜɥɟɧɢɹ;  
– ɢɡɦɟɪɟɧɢɟ ɬɨɤɨɜ ɡɚɪɹɞɧɵɯ ɭɫɬɪɨɣɫɬɜ; 
– ɤɨɧɬɪɨɥɶ ɩɨɥɨɠɟɧɢɹ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɩɪɢɫɨɟɞɢɧɟɧɢɣ; 
– ɢɡɦɟɪɟɧɢɟ ɢ ɤɨɧɬɪɨɥɶ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ ɫɟɬɢ; 
– ɢɡɦɟɪɟɧɢɟ ɩɨɥɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɢɡɨɥɹɰɢɢ ɨɬɯɨɞɹɳɢɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ; 
– ɨɬɨɛɪɚɠɟɧɢɟ ɢɡɦɟɪɟɧɢɣ ɢ ɪɟɡɭɥɶɬɚɬɨɜ ɤɨɧɬɪɨɥɹ ɧɚ HMI-ɩɚɧɟɥɢ ɫɢɫɬɟɦɵ;  
–  ɮɨɪɦɢɪɨɜɚɧɢɟ ɨɛɨɛɳɟɧɧɵɯ ɫɢɝɧɚɥɨɜ ɨ ɧɟɢɫɩɪɚɜɧɨɫɬɹɯ ɜ ɫɟɬɢ ɢ ɜ 

ɫɢɫɬɟɦɟ; 
–  ɩɟɪɟɞɚɱɚ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɜɟɪɯɧɢɣ ɭɪɨɜɟɧɶ Ⱥɋɍ Ɍɉ ɩɨ (10/100 base-

T Ethernet). 
ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ «ɋɟɧɫɨɪ» ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.4. 
 

 
Ɋɢɫɭɧɨɤ 9.4 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ «ɋɟɧɫɨɪ» 

 
Ɉɫɨɛɟɧɧɨɫɬɢ ɫɢɫɬɟɦɵ «ɋȿɇɋɈɊ»:  
 – ɨɬɫɭɬɫɬɜɢɟ ɜɧɟɲɧɟɝɨ ɧɚɥɨɠɟɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɢɥɢ 

ɬɨɤɚ, ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɨɬɫɭɬɫɬɜɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɩɨɜɵɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ 
ɩɨɥɸɫɚɯ ɫɟɬɢ ɜɨ ɜɫɟɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɪɨɛɨɸ 
ɢɡɨɥɹɰɢɢ ɢ ɫɩɪɨɜɨɰɢɪɨɜɚɬɶ ɞɜɨɣɧɨɟ ɡɚɦɵɤɚɧɢɟ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ; 

– ɫɢɫɬɟɦɚ «ɋȿɇɋɈɊ» ɩɨɡɜɨɥɹɟɬ ɪɚɛɨɬɚɬɶ ɫɨɜɦɟɫɬɧɨ ɫɨ ɫɬɚɧɞɚɪɬɧɨɣ 
ɫɯɟɦɨɣ ɤɨɧɬɪɨɥɹ ɢɡɨɥɹɰɢɢ, ɨɛɟɫɩɟɱɢɜɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɩɨɢɫɤɚ 
ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɫ ɩɨɜɪɟɠɞɟɧɧɨɣ ɢɡɨɥɹɰɢɟɣ ɞɨ 300 ɤɈɦ;  
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– ɢɡɦɟɪɟɧɢɟ ɧɟ ɬɨɥɶɤɨ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ ɫɟɬɢ, ɧɨ ɢ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ ɫɟɬɢ ɩɨ ɩɨɥɸɫɚɦ ɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ ɫɟɬɢ ɩɨ 
ɩɪɢɫɨɟɞɢɧɟɧɢɹɦ; 

– ɨɩɪɟɞɟɥɟɧɢɟ ɫɧɢɠɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ ɜ ɧɟɫɤɨɥɶɤɢɯ ɬɨɱɤɚɯ 
ɫɟɬɢ ɨɞɧɨɜɪɟɦɟɧɧɨ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɧɚ ɪɚɡɧɵɯ ɩɨɥɸɫɚɯ.  

– ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɵ ɫ ɡɚɞɚɧɧɨɣ ɬɨɱɧɨɫɬɶɸ ɜ ɩɪɨɬɹɠɟɧɧɵɯ ɫɟɬɹɯ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ.  

– ɧɟ ɨɤɚɡɵɜɚɟɬɫɹ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɱɭɜɫɬɜɢɬɟɥɶɧɵɟ ɞɢɫɤɪɟɬɧɵɟ ɜɯɨɞɵ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɡɚɳɢɬ.  

– ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɫɨɟɞɢɧɟɧɢɢ (ɮɢɞɟɪɨɜ) – 128 ɲɬ.  
ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ.  
ɋɩɨɫɨɛ ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ ɫɟɬɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, 

ɨɫɧɨɜɚɧ ɧɚ ɢɡɦɟɪɟɧɢɢ ɧɚɩɪɹɠɟɧɢɣ ɦɟɠɞɭ ɩɨɥɸɫɚɦɢ ɫɟɬɢ ɢ ɡɚɡɟɦɥɟɧɧɨɣ 
ɧɟɣɬɪɚɥɶɧɨɣ ɬɨɱɤɨɣ – «ɡɟɦɥɟɣ», ɢ ɬɨɤɨɜ ɭɬɟɱɤɢ, ɩɪɨɬɟɤɚɸɳɢɯ ɩɨ 
ɩɪɢɫɨɟɞɢɧɟɧɢɹɦ (ɮɢɞɟɪɚɦ) ɫɟɬɢ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɧɟɣɬɪɚɥɶɧɨɣ ɬɨɱɤɢ ɫɟɬɢ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɥɚɫɫɢɱɟɫɤɢɣ Ɍ-ɨɛɪɚɡɧɵɣ ɦɨɫɬ, ɤɨɬɨɪɵɣ 
ɨɛɥɚɞɚɟɬ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɤɚɠɞɨɝɨ ɩɨɥɸɫɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɟɦɥɢ – 20ɤɈɦ.  

ɇɚɩɪɹɠɟɧɢɟ ɫɟɬɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɟ ɩɨɥɸɫɨɜ ɫɟɬɢ 
ɨɬɧɨɫɢɬɟɥɶɧɨ «ɡɟɦɥɢ» ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɦɨɞɭɥɹɦɢ UPC4 Basic. Ʉɨɧɬɪɨɥɥɟɪ UPC4 
Master ɫɱɢɬɵɜɚɟɬ ɢɡɦɟɪɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɫ ɦɨɞɭɥɟɣ UPC4 Basic ɩɨ 
ɲɢɧɟ CAN, ɢ ɩɟɪɟɞɚɟɬ ɷɬɢ ɡɧɚɱɟɧɢɹ ɧɚ HMI-ɩɚɧɟɥɶ.  

UPC4 Basic ɢ UPC4 Master ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 9.5. 
 

 
Ɋɢɫɭɧɨɤ 9.5 – UPC4 Basic 

 
ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ «ɋɟɧɫɨɪ» ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 9.6. 
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Ɋɢɫɭɧɨɤ 9.6 – ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ «ɋɟɧɫɨɪ» 

 
ɇɚ ɤɚɠɞɨɣ ɨɬɯɨɞɹɳɟɣ ɥɢɧɢɢ, ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɥɢɧɢɢ ɫ ɩɨɧɢɠɟɧɧɨɣ 

ɢɡɨɥɹɰɢɟɣ, ɭɫɬɚɧɨɜɥɟɧɵ ɞɚɬɱɢɤɢ ɬɨɤɚ ɭɬɟɱɤɢ. Ⱦɚɬɱɢɤɢ ɨɫɧɚɳɟɧɵ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚɦɢ, ɤɨɬɨɪɵɟ ɜɵɩɨɥɧɹɸɬ ɨɛɪɚɛɨɬɤɭ ɜɯɨɞɧɵɯ ɚɧɚɥɨɝɨɜɵɯ 
ɫɢɝɧɚɥɨɜ ɢ ɩɟɪɟɞɚɸɬ ɪɟɡɭɥɶɬɚɬɵ ɜ ɰɢɮɪɨɜɨɦ ɜɢɞɟ ɩɨ ɫɟɬɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɧɚ 
HMI-ɩɚɧɟɥɢ. 

HMI-ɩɚɧɟɥɶ ɨɛɪɚɛɚɬɵɜɚɟɬ ɰɢɮɪɨɜɵɟ ɫɢɝɧɚɥɵ: ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɲɢɧɚɯ, 
ɧɚɩɪɹɠɟɧɢɟ ɩɨɥɸɫɨɜ ɫɟɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨ «ɡɟɦɥɢ», ɢ ɬɨɤɢ ɭɬɟɱɤɢ ɨɬ ɞɚɬɱɢɤɨɜ 
ɩɪɢɫɨɟɞɢɧɟɧɢɣ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɡɦɟɪɟɧɢɣ ɜɵɱɢɫɥɹɸɬɫɹ ɡɧɚɱɟɧɢɹ 
ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɢɡɨɥɹɰɢɢ ɮɢɞɟɪɚ. 

Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɢ ɜɵɱɢɫɥɟɧɢɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ ɮɢɞɟɪɨɜ, 
ɨɬɨɛɪɚɠɚɸɬɫɹ ɧɚ HMI-ɩɚɧɟɥɢ.  

ɉɨ ɭɦɨɥɱɚɧɢɸ ɜɵɩɨɥɧɟɧɵ ɞɜɟ ɭɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɢɡɨɥɹɰɢɢ ɫɟɬɢ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ:  

1-ɚɹ ɭɫɬɚɜɤɚ - ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ 135 ɤɈɦ;  
2-ɚɹ ɭɫɬɚɜɤɚ - ɚɜɚɪɢɣɧɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ 20 ɤɈɦ.  
ɍɫɬɚɜɤɢ ɦɨɝɭɬ ɛɵɬɶ ɢɡɦɟɧɟɧɵ ɜ ɨɤɧɟ «ɍɋɌȺȼɄɂ». Ⱦɥɹ ɫɢɝɧɚɥɢɡɚɰɢɢ 

ɧɚɪɭɲɟɧɢɹ ɢɥɢ ɫɧɢɠɟɧɢɹ ɢɡɨɥɹɰɢɢ ɫɟɬɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɢ ɧɟɢɫɩɪɚɜɧɨɫɬɢ 
ɫɢɫɬɟɦɵ, ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɟɥɟɣɧɵɟ ɜɵɯɨɞɚ («ɫɭɯɨɣ» ɤɨɧɬɚɤɬ) ɤɨɧɬɪɨɥɥɟɪɚ UPC4 
Master ɢ Basic. 

Ⱦɨɫɬɨɢɧɫɬɜɚ ɫɢɫɬɟɦɵ «ɋɟɧɫɨɪ»: 
– ɢɡɦɟɪɟɧɢɟ ɧɟ ɬɨɥɶɤɨ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ ɫɟɬɢ, ɧɨ ɢ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ ɫɟɬɢ ɩɨ ɩɨɥɸɫɚɦ ɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ ɫɟɬɢ ɩɨ 
ɩɪɢɫɨɟɞɢɧɟɧɢɹɦ; 

– ɨɩɪɟɞɟɥɟɧɢɟ ɫɧɢɠɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ ɜ ɧɟɫɤɨɥɶɤɢɯ ɬɨɱɤɚɯ 
ɫɟɬɢ ɨɞɧɨɜɪɟɦɟɧɧɨ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɧɚ ɪɚɡɧɵɯ ɩɨɥɸɫɚɯ. 

– ɨɬɫɭɬɫɬɜɢɟ ɜɧɟɲɧɟɝɨ ɧɚɥɨɠɟɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ɢɥɢ ɬɨɤɚ, 
ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɨɬɫɭɬɫɬɜɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɩɨɜɵɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɩɨɥɸɫɚɯ 
ɫɟɬɢ ɜɨ ɜɫɟɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ. 

ɇɟɞɨɫɬɚɬɤɢ ɫɢɫɬɟɦɵ «ɋɟɧɫɨɪ»: 
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– ɨɬɫɭɬɫɬɜɢɟ ɪɟɚɤɰɢɢ ɧɚ ɫɢɦɦɟɬɪɢɱɧɨɟ ɫɧɢɠɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ 
ɜ ɩɪɟɞɟɥɚɯ ɨɞɧɨɝɨ ɩɪɢɫɨɟɞɢɧɟɧɢɹ; 

– ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɤɚɥɢɛɪɨɜɤɢ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɞɚɬɱɢɤɨɜ ɩɪɢ 
ɧɚɦɚɝɧɢɱɢɜɚɧɢɢ ɫɟɪɞɟɱɧɢɤɚ. 

– ɧɢɡɤɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɨɛɳɟɝɨ ɤɨɧɬɪɨɥɹ ɢɡɨɥɹɰɢɢ. 
ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɧɟɞɨɫɬɚɬɤɢ ɧɟ ɩɨɡɜɨɥɹɸɬ ɫɢɫɬɟɦɟ «ɋɟɧɫɨɪ» ɜɵɣɬɢ ɡɚ 

ɪɚɦɤɢ ɢɧɞɢɤɚɬɨɪɧɨɣ ɫɢɫɬɟɦɵ. Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɩɨɤɚɡɚɧɢɣ ɫɢɫɬɟɦɵ «ɋɟɧɫɨɪ» 
ɨɩɟɪɚɬɢɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɩɨɫɨɛ ɬɪɟɯ ɢɡɦɟɪɟɧɢɣ 
ɜɨɥɶɬɦɟɬɪɚ. 
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ɋɉɂɋɈɄ ɋɈɄɊȺɓȿɇɂɃ 
 
Ƚɗɋ – ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ; 
Ƚɍ – ɝɢɞɪɨɭɡɟɥ; 
Ɉɗɋ – ɨɛɴɟɞɢɧёɧɧɚɹ ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ; 
ɊȾɍ – ɪɟɝɢɨɧɚɥɶɧɨɟ ɞɢɫɩɟɬɱɟɪɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ; 
Ɍɗɐ – ɬɟɩɥɨɷɥɟɤɬɪɨɰɟɧɬɪɚɥɶ; 
ȿɗɋ – ɟɞɢɧɚɹ ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ; 
ɂɄɇ – ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ; 
ɇɉɍ – ɧɨɪɦɚɥɶɧɵɣ ɩɨɞɩɨɪɧɵɣ ɭɪɨɜɟɧɶ; 
ɍɆɈ – ɭɪɨɜɟɧɶ ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ; 
ȼȻ – ɜɟɪɯɧɢɣ ɛɶɟɮ; 
ɇȻ – ɧɢɠɧɢɣ ɛɶɟɮ; 
ɄɉȾ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ; 
ȽɌ – ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɬɭɪɛɢɧɚ; 
ȽȽ – ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ; 
Ɍɗɋ – ɬɟɩɥɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ; 
ȽȺ – ɝɢɞɪɨɚɝɪɟɝɚɬ; 
Ƚɍɏ – ɝɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɢɞɪɨɬɭɪɛɢɧɵ; 
ɊɄ – ɪɚɛɨɱɟɟ ɤɨɥɟɫɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ; 
Ɇɇɍ – ɦɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ; 
ɉȼɄ – ɩɪɨɝɪɚɦɦɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ; 
ɄɁ – ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ; 
ȾɁ – ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ; 
ɍɊɈȼ – ɭɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ; 
ɌɌ – ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ; 
ȼȽ – ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɝɟɧɟɪɚɬɨɪ; 
ȺɊɁ – ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɣ ɡɚɬɜɨɪ; 
ɋȼɉɌ – ɫɢɫɬɟɦɚ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ; 
Ɍɇ – ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ; 
ɈɁɁ – ɨɞɧɨɮɚɡɧɨɟ ɡɚɦɵɤɚɧɢɟ ɧɚ ɡɟɦɥɸ; 
ɇɇ – ɧɢɡɲɟɟ ɧɚɩɪɹɠɟɧɢɟ; 
ȼȽȽ – ɜɵɤɥɸɱɚɬɟɥɶ ɝɟɧɟɪɚɬɨɪɧɵɣ ɝɚɡɨɜɵɣ; 
Ɂɉɇ – ɡɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
ɏɏ – ɯɨɥɨɫɬɨɣ ɯɨɞ; 
ɋɈ – ɫɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ; 
ɉɈ – ɩɭɫɤɨɜɨɣ ɨɪɝɚɧ; 
ɂɈ – ɢɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ; 
ɌɈ – ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ; 
ȼɅ – ɜɨɡɞɭɲɧɚɹ ɥɢɧɢɹ; 
ɋȼ – ɫɟɤɰɢɨɧɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ; 
Ɍɋɇ – ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 
ɉɆɇ – ɩɭɫɤ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ; 
ɁɁȽ – ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɜ ɝɟɧɟɪɚɬɨɪɟ; 
ȿɋɍ – ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 

Ɉɛɳɚɹ ɱɚɫɬɶ 
 
Ɍɚɛɥɢɰɚ Ⱥ.1 – Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪ. ɉɚɲɚ 

Ɋɚɫɯɨɞɵ ɜ ɤɭɛɢɱɟɫɤɢɯ ɦɟɬɪɚɯ 
Ƚɨɞ I II III IV V VI VII VIII IX X XI XII ܳ̅ʒʝʓ 
1946 22 20 20 90 157 141 80 44 46 48 33 29 61 
1947 23 20 18 88 201 146 84 43 49 69 54 31 69 
1948 34 30 26 117 284 160 108 67 60 64 49 41 87 
1949 32 28 25 101 273 184 109 70 64 78 73 60 91 
1950 33 27 25 94 270 178 114 73 66 81 76 59 91 
1951 30 27 27 103 239 157 94 80 64 72 67 44 84 
1952 36 34 30 107 154 148 85 42 48 65 50 49 71 
1953 24 22 21 90 145 137 79 41 39 47 32 32 59 
1954 20 19 20 88 101 109 64 34 34 29 34 34 49 
1955 22 21 21 92 101 86 70 20 32 36 31 36 47 
1956 18 17 16 77 104 88 78 34 36 44 39 17 47 
1957 26 22 20 77 95 97 74 41 40 50 45 32 52 
1958 23 21 19 88 154 140 79 43 44 41 36 33 60 
1959 36 31 28 100 147 105 84 83 56 66 61 39 70 
1960 39 32 29 101 297 250 127 82 92 122 137 85 116 
1961 31 28 25 79 267 170 113 49 64 88 83 49 87 
1962 36 31 26 96 270 209 81 72 66 46 31 48 84 
1963 33 30 27 92 273 168 111 59 69 82 77 46 89 
1964 26 23 20 88 233 156 92 74 70 79 74 43 82 
1965 31 22 19 114 277 189 120 64 54 84 79 38 91 
1966 30 28 26 94 272 224 105 62 68 56 21 53 87 
1967 23 21 19 94 171 144 89 46 49 66 61 46 69 
1968 27 25 23 94 173 151 141 67 60 84 79 37 80 
1969 19 16 16 92 145 81 65 38 16 12 27 14 45 
1970 21 19 18 80 79 113 65 39 30 31 46 25 47 
1971 19 18 19 80 159 127 56 37 44 51 26 25 55 
1972 21 20 19 88 98 91 73 42 50 34 29 39 50 
1973 40 21 21 94 101 105 77 38 33 37 32 24 52 
1974 39 29 28 105 239 209 110 81 95 42 47 69 91 
1975 32 29 28 102 227 217 105 65 56 82 77 52 89 
1976 28 23 21 75 195 150 169 76 37 73 58 41 79 
1977 22 21 21 88 107 118 54 36 42 34 29 28 50 
1978 28 22 19 79 101 90 79 58 49 41 36 22 52 
1979 19 18 17 75 87 90 78 42 38 41 36 16 46 
1980 22 19 20 105 161 134 75 38 47 34 29 31 60 
1981 29 29 27 98 272 165 107 73 56 78 83 52 89 
1982 32 24 24 96 275 173 94 71 66 80 85 58 90 
1983 32 27 25 98 255 201 106 80 63 84 59 49 90 
1984 37 30 28 96 276 231 132 74 76 62 47 59 96 
1985 34 28 28 88 109 81 77 28 35 38 33 28 51 
1986 31 27 25 94 88 101 59 39 32 37 32 30 50 
1987 21 19 18 75 151 124 74 41 44 32 27 25 54 
1988 25 21 20 88 289 163 115 75 60 73 78 47 88 
1989 23 19 19 79 149 129 65 38 52 38 33 28 56 
1990 25 19 19 75 82 94 75 35 33 35 30 24 46 
1991 23 22 20 79 167 142 71 45 50 59 54 47 65 
1992 30 26 26 94 211 147 87 39 45 61 56 42 72 
1993 30 27 23 90 176 145 76 42 50 68 53 47 69 
1994 29 26 25 96 168 152 75 76 63 90 85 42 77 
1995 22 19 18 77 203 153 88 72 63 80 85 41 77 
1981 29 29 27 98 272 165 107 73 56 78 83 52 89 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

Ɍɚɛɥɢɰɚ Ⱥ.2 – Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɤɪɢɜɚɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɯ 
ɪɚɫɯɨɞɨɜ ɪ. ɉɚɲɚ 

P, % 1 3 5 10 20 50 75 95 97 99 99,9 
Q, ɦ3/ɫ 117,9 107,3 101,7 93,7 84,6 68,8 57,5 43,6 40,6 35,2 27,4 

 
Ɍɚɛɥɢɰɚ Ⱥ.3 – Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɤɪɢɜɚɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɢɯ ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɪɚɫɯɨɞɨɜ ɪ. ɉɚɲɚ ɞɥɹ P0,1% 

P, %  0,1 0,5  1  3  5  10  20  

Q, ɦ3/ɫ 463,9 404,1 377,1 330,9 308,7 275,7 239,4 
 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.3 
P, % 50  75  95  97  99  99,9  

Q, ɦ3/ɫ 1815 1685 1486 1419 1095 1012 
 

Ɍɚɛɥɢɰɚ Ⱥ.4 – Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɤɪɢɜɚɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɢɯ ɦɢɧɢɦɚɥɶɧɵɯ 
ɪɚɫɯɨɞɨɜ ɪ. ɉɚɲɚ 

P, % 1 3 5 10 20 50 
Q, ɦ3/ɫ 32,7 30,4 29,3 27,5 25,5 21,9 

 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.4 

P, % 75 95 97 99 99,9 
Q, ɦ3/ɫ 167 162 153 150 136 

 
Ɍɚɛɥɢɰɚ Ⱥ.5 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɛɴɟɦɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

Ɉɛɴёɦ, ɦ3 16 21 26 31 36 16 ∇ȼȻ, ɦ 0 2,66 5,86 9,62 14,16 0 

 
Ɍɚɛɥɢɰɚ Ⱥ.6 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɪɚɫɯɨɞɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ɉɬɦɟɬɤɚ, ɦ Ɋɚɫɯɨɞ, ɦ3/ɫ 
16 0 
17 12,3 
18 34,3 
19 63,8 
20 100,7 
21 142,1 
22 191,3 

 
 



 

 

ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 

Ɍɚɛɥɢɰɚ Ȼ.1 – Ɋɚɫɱɟɬ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɉɚɜɥɨ-Ɍɚɬɚɪɟɧɫɤɨɣ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

Ɇɟɫɹɰ 

   Ɋɚɫɯɨɞɵ Ɉɛɴɟɦɵ ɜ-ɳɚ Ɉɬɦɟɬɤɢ ȼȻ 

ܼʜʐ, ˏ 

ʜˆˠ˔, ˏ 

ˆܰˠ˔, ʛʑ˕ 

ˆܰ˃˓, ʛʑ˕ 

 ܳ˄˞˕., ˏଷ/ܿ 
ܳ˒ˑˎ.˄˞˕., ˏଷ/ܿ 

 ܳˋ˔˒, ˏଷ/ܿ 

ܳ˗, ˏଷ/ܿ 

 ܳ˅−˜˃ , ˏଷ/ܿ 

 ܳˎˈˇ., ˏଷ/ܿ 

 ܳ˓˞˄,ˏଷ/ܿ 
ܳˆˠ˔, ˏଷ/ܿ 

 ܳː˄, ˏଷ/ܿ 

ܳ˅˘ˍ, ˏଷ/ܿ 

ܸː , ˏଷ 

𝛥ܸ, ˏଷ 

ܸ̱ , ˏଷ 

ܼː, ˏ 

 ܼˍ, ˏ 

ܼ˔˓, ˏ 

9 39 38 0 1 1 0 0 39 40 40 14,16 0,00 14,16 36,00 36,00 36,00 18,04 17,76 6,2 ɜɯɤ 

10 36 35 0 1 4 0 0 39 40 40 14,16 0,01 14,15 36,00 35,99 35,99 18,04 17,75 6,2 ɜɯɤ 

11 34 33 0 1 6 0 0 39 40 40 14,15 0,02 14,13 35,99 35,97 35,98 18,04 17,74 6,2 ɜɯɤ 

12 17 15 0 1 66 1 0 81 82 40 14,13 0,17 13,96 35,97 35,82 35,89 20,16 15,53 11,2 11,2 

1 16 14 0 1 68 1 0 82 83 40 13,96 0,18 13,78 35,82 35,65 35,73 20,19 15,34 11,2 22,2 

2 17 15 0 1 24 1 0 39 40 40 13,78 0,06 13,72 35,65 35,60 35,62 18,45 16,98 5,9 ɜɯɤ 

3 18 16 0 1 23 1 0 39 40 40 13,72 0,06 13,66 35,60 35,54 35,57 18,45 16,92 5,9 ɜɯɤ 

4 77 76 1 1 -37 -1 0 39 40 40 13,66 -0,10 13,76 35,54 35,63 35,59 18,04 17,34 6,0 ɜɯɤ 

5 104 103 1 1 -64 -1 0 39 40 40 13,76 -0,17 13,92 35,63 35,78 35,71 18,04 17,47 6,1 ɜɯɤ 

6 88 87 1 1 -49 -2 1 38 40 40 13,92 -0,13 14,05 35,78 35,90 35,84 18,04 17,60 6,0 ɜɯɤ 

7 78 75 1 1 -37 0 1 38 40 40 14,05 -0,10 14,15 35,90 35,99 35,94 18,04 17,70 6,0 ɜɯɤ 

8 44 43 0 1 -4 0 0 39 40 40 14,15 -0,01 14,16 35,99 36,00 35,99 18,04 17,75 6,2 ɜɯɤ 

 
 



 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 
Ɋɢɫɭɧɨɤ Ȼ.2 – Ɂɨɧɚ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ Ⱦɟɤɚɛɪɟ 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 
Ɋɢɫɭɧɨɤ Ȼ.2 – Ɂɨɧɚ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɂɸɧɟ 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

 
Ɋɢɫɭɧɨɤ ȼ.1 – Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɦɨɞɟɥɶɧɵɯ ɪɟɚɤɬɢɜɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ 
 

 
 

Ɋɢɫɭɧɨɤ ȼ.2 – Ɂɨɧɚ ɪɚɛɨɬɵ ɧɚ Ƚɍɏ ɞɥɹ ɉɅ20-ȼ-400 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 

 
Ɋɢɫɭɧɨɤ ȼ.3 – Ɂɨɧɚ ɪɚɛɨɬɵ ɧɚ Ƚɍɏ ɞɥɹ ɉɅ20-ȽɄ-3,55 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 

 
Ɋɢɫɭɧɨɤ ȼ.7 – ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɦɨɞɟɥɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ20-ȼ 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 

 
 

Ɋɢɫɭɧɨɤ ȼ.1 – ɑɟɪɬёɠ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 
 

Ɇɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 
 

Ɍɚɛɥɢɰɚ Ƚ.1 – Ʉɚɪɬɚ ɭɫɬɚɜɨɤ Ɇɉ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 

ɟɞɢɧɢɰɵ 
ɂɦɟɧɨɜɚɧɧɵɟ 

ɟɞɢɧɢɰɵ 

ɉɪɨɞɨɥɶɧɚɹ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ 

ɡɚɳɢɬɚ 
I∆G 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ, Iʠʟ.ʝ 

Ͳ,ͳͷ ∙  ʜ Ͳ,͹ͳ ʏܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,Kʡ 

Ͳ,͵ − 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɪɦɨɠɟɧɢɹ, Iʜʡ 
Ͳ,ͷ ∙  ʜ ʹ,͵ͺ ʏܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, 
ȼ 

ͳ,ͷ ∙  ʜ ͹,ͳͷ ʏܫ

ɈɌɋ, Iʝʡʠ ͸ ∙  ʜ ʹͺ,ͷͻ ʏܫ

ɁɁȽ 
U଴ 

tଵ − ͺ ʑ 5 ȼ tଶ − ͳͷ ʑ 15 ȼ U଴ଷ 
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ, Kʡ 
ͳ,ʹ − 

Ɂɉɇ U> 2 
ɫɬɭɩɟɧɶ ͳ,Ͷ ∙ ܷʜ ͳͶͲ ʑ 140 ȼ 

1 
ɫɬɭɩɟɧɶ ͳ,ʹ ∙ ܷʜ ͳʹͲ ʑ 120 ȼ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɄɁ ɢ ɩɟɪɟɝɪɭɡɨɤ 

Iଶ 

ɋɈ Ͳ,ͳͷ ∙ ʜ Ͳ,Ͳ͹ܫ ∙  ʜ Ͳ,͵͵ ʏܫ

ɉɈ Ͳ,͵ Ͳ,ͳͺ͵ ∙  ʜ Ͳ,ͺ͹ ʏܫ

ɈɌɋ I Ͳ,ͷ ∙ ʹ,ʜ Ͳܫ ∙  ʜ Ͳ,ͻͷ ʏܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
Iଵ 

ɋɈ ͳ,ͷ ∙ ʜ ͳ,Ͳ͹ܫ ∙  ʜ ͷ,ͳͲ ʏܫ
ɉɈ ͸ ∙ ʜ ͳ,ͳܫ ∙  ʜ ͷ,ʹͶ ʏܫ

ɈɌɋ − ͳ,ͷ͵ͳ ∙  ʜ ͹,͵Ͳ ʏܫ

ȾɁ Z< 1 
ɫɬɭɩɟɧɶ 

− 0,086 ͳ,ͳ ʝˏ ͳ,ʹ Ͳ,ͳͷ ∙ ܼଵ Ͳ,ͳ͸ͷ ʝˏ 
2 

ɫɬɭɩɟɧɶ 
ͳ,Ͷ ∙ ܷʜ 0,345 Ͷ,ͳͺ ʝˏ ZʠʛII Ͳ,ͳͷ ∙ ܼଶ Ͳ,͸͵ ʝˏ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

I˓ 
ɋɈ I୔ ʠʗʒʜ. ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ ͷ,ʹͲ ʏܫ
ɉɈ I୔ ʞʢʠʙ. ͳ,ͳ ∙  ʜʝʛ.ʟ ͷ,͵ͷ ʏܫ

ɈɌɋ I୔ ʞʢʠʙ. ͳ,ͷ͵ͳ ∙  ʜʝʛ.ʟ ͹,ͶͶ ʏܫ
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ƚ 
 

Ɍɚɛɥɢɰɚ Ƚ.2 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ 

Ɂɚɳɢɬɵ Ʉɨɦɚɧɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼȽ
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 
ɋȼ

ɉ
Ɍ 

ȽȽ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ-
11

0 
ɢ 

ȼ-
Ɍɋ

ɇ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

Ɇ
ɒ

ȼ
 

ɉ
ɪɟ

ɞɭ
ɩɪ

ɟɞ
ɢɬ

ɟɥ
ɶɧ

ɵ
ɣ 

ɫɢ
ɝɧ

ɚɥ
 

ɉɪɨɞɨɥɶɧɚɹ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ 

ɡɚɳɢɬɚ 
I∆G + + + +    

ɁɁȽ 
U଴ 

tଵ       + tଶ + + +     U଴ଷ t + + +     

Ɂɉɇ 
U> 

1 ɫɬɭɩɟɧɶtଵ + +      

2 ɫɬɭɩɟɧɶtଶ + +      

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɄɁ ɢ ɩɟɪɟɝɪɭɡɨɤ 

Iଶ 

ɋɈ       + 

ɂɈ + +      

ɈɌɋ I 

tଵ      +  tଶ     +   tଷ + +      

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
Iଵ 

ɋɈ       + 
ɂɈ + +      

ɈɌɋ 
tଵ      +  tଶ     +   tଷ + +      

ȾɁ Z < 

1 
ɫɬɭɩɟɧɶ 

tଵ     +   tଶ + + +     

2 
ɫɬɭɩɟɧɶ 

tଵ      +  tଶ     +   tଷ + +      

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

I˓ 
ɋɈ       + 
ɂɈ + +      

Ɉɬɫɟɱɤɚ + +      
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ɉɊɂɅɈɀȿɇɂȿ Ⱦ 
 

Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 

 
Ɋɢɫɭɧɨɤ Ⱦ.1 – ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ 




