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Ⱥңɞɚɬɩɚ 

Ⱦɢɩɥɨɦɞɵԕ ɠɨɛɚɞɚ ɞɨɦɧɚ ԧɧɞіɪіɫіɧɞɟɝі ɝɚɡ ɠɚԑɭɲɵ ԕԝɪɵɥԑɵɧɵң 
ɚɜɬɨɦɚɬɬɵ ɛɚɫԕɚɪɭ ɠԛɣɟɫіɧ ԕԝɪɭ ɦԥɫɟɥɟɫі ɚɣɬɵɥɚɞɵ. Ⱦɢɩɥɨɦɞɵԕ ɠɨɛɚ 
ɬɚԕɵɪɵɛɵɧɚ ɫɟɣɤɟɫ ɝɚɡ ɠɚԑɭɲɵ ԕԝɪɵɥԑɵɫɵɧɵң ɚɜɬɨɦɚɬɬɵ ɛɚɫԕɚɪɭ ɠԛɣɟɫі 
ԥɡіɪɥɟɧɞі. 

Ɍɟɯɧɢɤɚɥɵԕ ԕԝɪɚɥɞɚɪ ɤɟɲɟɧіɧ ԕԝɪɭ ɦɚԕɫɚɬɵɧɞɚ ɝɚɡ ɠɚԑɭɲɵ 
ԕԝɪɵɥԑɵɫɵɧɵң ɚɜɬɨɦɚɬɬɵ ɛɚɫԕɚɪɭ ɠԛɣɟɫіɧɟ ɤɚɠɟɬɬі ԕԝɪɵɥԑɵɥɚɪɵ 
ɬɚңɞɚɥɵɧɵɩ, ɬɟɦɩɟɪɚɬɭɪɚ ɞɚɬɱɢɝіɧɟ ɦɟɬɪɨɥɨɝɢɹɥɵԕ ɟɫɟɩɬɟɭ ɠԛɪɝіɡіɥɞі. 

Ⱥɜɬɨɦɚɬɬɚɧɞɵɪɵɥԑɚɧ ɮɭɧɤɰɢɨɧɚɥɞɵԕ ɫԝɥɛɚ ɠԥɧɟ ɤɟɲɟɧɞі ɬɟɯɧɢɤɚɥɵԕ 
ԕԝɪɵɥԑɵɥɚɪ ɫԝɥɛɚɫɵ ԕԝɪɚɫɬɵɪɵɥɞɵ. ɀԛɣɟɧі ɜɢɡɭɚɥɢɡɚɰɢɹɥɚɭ ɦɧɟɦɨɫɯɟɦɚɫɵ 

ԥɡіɪɥɟɧɞі. Ԧɦіɪɬіɪɲіɥіɤ ԕɚɭɩɫіɡɞіɝі ɠԥɧɟ ɬɟɯɧɢɤɚɥɵԕ-ɷɤɨɧɨɦɢɤɚɥɵԕ ɧɟɝіɡɞɟɭ 
ɦԥɫɟɥɟɥɟɪі ԕɚɪɚɫɬɵɪɵɥɞɵ. 

 

Ⱥɧɧɨɬɚɰɢя 

Ⱦɢɩɥɨɦɧɵɣ ɩɪɨɟɤɬ ɩɨɫɜɹɳɟɧ ɫɨɡɞɚɧɢɸ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ 
ɭɩɪɚɜɥɟɧɢɹ ɝɚɡɨɫɠɢɝɚɬɟɥɶɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɜ ɞɨɦɟɧɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ. ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɦɨɣ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɪɚɡɪɚɛɨɬɚɧɚ ɫɢɫɬɟɦɚ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɝɚɡɨɜɨɣ ɝɨɪɟɥɤɨɣ. 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɤɨɦɩɥɟɤɫɚ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ ɛɵɥɢ ɜɵɛɪɚɧɵ 
ɧɟɨɛɯɨɞɢɦɵɟ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɝɚɡɨɜɨɣ 
ɝɨɪɟɥɤɨɣ ɢ ɜɵɩɨɥɧɟɧ ɦɟɬɪɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɞɚɬɱɢɤɚ ɬɟɦɩɟɪɚɬɭɪɵ. 

Ɋɚɡɪɚɛɨɬɚɧɚ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ ɦɧɟɦɨɫɯɟɦɚ 

ɜɢɡɭɚɥɢɡɚɰɢɢ ɫɢɫɬɟɦɵ. Ɋɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ. 

 

Annotation 

The  diploma project is devoted to the creation of an automatic control system 

for the gas-burning device in the blast furnace production. In accordance with the 

theme of the diploma project, a system for automatic control of a gas burner has 

been developed. 

To create a complex of technical devices, the necessary devices for the 

automatic control system of the gas burner were selected and the metrological 

calculation of the temperature sensor was performed. 

Developed functional diagram of automation and mnemonic visualization of 

system. The questions of life safety and feasibility study are considered. 
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Кіɪіɫɩɟ 

 

Ԕɚɪɚ ɦɟɬɚɥɥɭɪɝɢɹ - ԧɡіɧің ɧɟɝіɡɝі ԧɧіɦɞɟɪіɧ ɟɤіɧɲі ɪɟɬ ԕɚɣɬɚ ԧңɞɟɭɞің 
ɚɹԕɬɚɥԑɚɧ ɤɟɡɟңіɧ ԕɚɦɬɚɦɚɫɵɡ ɟɬɟɬіɧ ԑɚɥɚɦɚɬ ɫɚɥɚ ɠԥɧɟ ɫɨɧɵɦɟɧ ɛіɪɝɟ ɛɚɫԕɚ 
ɫɚɥɚɥɚɪ ɦɟɧ ԧɧɞіɪіɫɬɟɪɞің ԕɚɥɞɵԕɬɚɪɵɧ ɤԥɞɟɝɟ ɠɚɪɚɬɭԑɚ ԕɚɛіɥɟɬɬі ɛɨɥɵɩ 
ɬɚɛɵɥɚɞɵ. Ԕɚɡɚԕɫɬɚɧ ԛɲіɧ ԕɚɪɚ ɦɟɬɚɥɥɭɪɝɢɹ – ɟɤіɧɲі ɞԛɧɢɟ ɠԛɡіɥіɤ 
ɫɨԑɵɫɵɧɚɧ ɤɟɣіɧɝі ɠɵɥɞɚɪɵ ԑɚɧɚ ɩɚɣɞɚ ɛɨɥԑɚɧ ɚɭɵɪ ԧɧɟɪɤԥɫіɛіɧің 
ɫɚɥɵɫɬɵɪɦɚɥɵ ɬԛɪɞɟɝі ɠɚɫ ɫɚɥɚ. Ԕɚɡɚԕɫɬɚɧɞɚ ɲɨɣɵɧ, ɛɨɥɚɬ, ɛԝɣɵɦɞɚɪɞɵ 
ɢɥɟɦɞɟɭ ɠԥɧɟ ɮɟɪɪɨԕɨɪɵɬɩɚ ԧɧɞіɪіɥɟɞі. 

«Ɍɟɤɟɥі ɤɟɧɞі ԕɚɣɬɚ ԧɧɞɟɭ ɤɟɲɟɧі» ɀШɋ 2006 ɠɵɥɞɵң 1 ԕɚɪɚɲɚɫɵɧɞɚ 
«Ʉɚɡɰɢɧɤ» ȺԔ ԕԝɪɚɦɵɧɞɚ ԕԝɪɵɥԑɚɧ. Ԕɚɡіɪɝі ɬɚңɞɚ Ɍɟɤɟɥі ɤɟɧɞі ԕɚɣɬɚ ԧɧɞɟɭ 
ɤɟɲɟɧіɧɞɟ ɠɵɥɵɧɚ 400 ɦɵң ɬɨɧɧɚ ɲɨɣɵɧ ԧɧɞіɪɟɬіɧ ɞɨɦɧɚ ԧɧɞіɪіɫі ɠԝɦɵɫ 
іɫɬɟɩ ɬԝɪ. 

Ȼԝɥ ɞɢɩɥɨɦɞɵԕ ɠɨɛɚɞɚ Ɍɟɤɟɥі ɤɟɧɞі ԕɚɣɬɚ ԧɧɞɟɭ ɤɟɲɟɧіɧɟ ԕɚɪɚɫɬɵ 
ɞɨɦɧɚ ԧɧɞіɪіɫіɧің ɝɚɡ ɠɚԑɭɲɵ ԕԝɪɵɥԑɵɫɵɧɚ ɚɜɬɨɦɚɬɬɵ ɛɚɫԕɚɪɭ ɠԛɣɟɫіɧ 
ԥɡіɪɥɟɭ ԕɚɪɚɫɬɵɪɵɥɚɞɵ. 

ɀɨԑɚɪɵɞɚ ɚɬɚɥԑɚɧ ɤԥɫіɩɨɪɵɧɞɚԑɵ ԧɧɞіɪіɫ ɬɨɥɵԑɵɦɟɧ ɡɟɪɬɬɟɥіɩ, ɠɨɛɚ 
ɛɚɪɵɫɵɧɞɚ ɠԝɦɵɫԕɚ ԥɫɟɪ ɟɬɟɬіɧ ɮɚɤɬɨɪɥɚɪ ɚɧɵԕɬɚɥɞɵ. ɀԥɧɟ ɞɟ 
ɤԥɫіɩɨɪɵɧɞɚԑɵ ɛɚɫ ɢɧɠɟɧɟɪɦɟɧ ɠԝɦɵɫ ɛɚɪɵɫɵ ɬɚɥԕɵɥɚɧɞɵ. 

Ⱦɢɩɥɨɦɞɵԕ ɠɨɛɚɧɵң ԧɡɟɤɬіɥіɝі: Ⱦɨɦɧɚ ԧɧɞіɪіɫіɧɞɟɝі ɞɨɦɧɚ ɝɚɡɵɧɵң 
ɚɬɦɨɫɮɟɪɚԑɚ ɛԧɥіɧɭіɧ ɛɨɥɞɵɪɦɚɭ ɠԥɧɟ ɚɩɩɚɬɬɵԕ ɠɚԑɞɚɣɥɚɪɞɵң ɚɥɞɵɧ ɚɥɭ. 
ɋɟɛɟɛі 1 ɬɨɧɧɚ ɲɨɣɵɧ ɛɚɥԕɵɬɭ ɤɟɡіɧɞɟ ɞɨɦɧɚ ɩɟɲі ɝɚɡɵɧɵң ɲɵԑɵɦɵ 1600-

ɞɟɧ 2100 ɦ3-ɝɟ ɞɟɣіɧ ɠɟɬɟɞі. ȿɝɟɪ ԧɧɞіɪіɫɬɟɧ ɚɪɬɵɥԑɚɧ ɝɚɡɞɵ ɞɟɪ ɤɟɡіɧɞɟ 
ɠɨɣɵɩ ɨɬɵɪɦɚɫɚ ԕɨɪɲɚԑɚɧ ɨɪɬɚԑɚ, ɚɞɚɦԑɚ ɬɢɝіɡɟɬіɧ ɡɢɹɧɵ ɨɬɟ ɡɨɪ. 

Ⱦɢɩɥɨɦɞɵԕ ɠɨɛɚɧɵң ɦɚԕɫɚɬɵ: Ɍɟɤɟɥі ɬɚɭ-ɤɟɧ ԧɧɞіɪɭ ɤɨɦɩɥɟɤɫіɧɞɟɝі ɝɚɡ 
ɠɚԑɭɲɵ ԕԝɪɵɥԑɵɫɵɧɵң ȺȻɀ -іɧ ԥɡіɪɥɟɭ.  

Ⱦɢɩɥɨɦɞɵԕ ɠɨɛɚ ɦɚԕɫɚɬɵɧɚ ɠɟɬɭ ԛɲіɧ ɤɟɥɟɫі ɟɫɟɩɬɟɪ ɲɟɲіɥɞі:  
− ɞɨɦɧɚ ԧɧɞіɪіɫіɧ ɠԥɧɟ ɞɨɦɧɚ ɝɚɡɵɧɵң ԕԝɪɚɦɵɧ ɬɚɥɞɚɭ; 
− ɝɚɡ ɠɚԑɭɲɵ ԕԝɪɵɥԑɵɧɵң ɬɟɯɧɨɥɨɝɢɹɥɵԕ ɩɪɨɰɟɫіɧ ɡɟɪɬɬɟɭ; 
− ɚɜɬɨɦɚɬɬɚɧɞɵɪɭɞɵң ɮɭɧɤɰɢɨɧɚɥɞɵԕ ɫԝɥɛɚɫɵɧ ԕԝɪɭ;  
− ɝɚɡ ɠɚԑɭɲɵ ԕԝɪɵɥԑɵɧɵң ȺȻɀ ɠԝɦɵɫ ɚɥɝɨɪɢɬɦіɧ ɠɚɫɚɭ; 
− ɝɚɡ ɠɚԑɭɲɵ ԕԝɪɵɥԑɵ ȺȻɀ-ɧің ɦɚɬɟɦɚɬɢɤɚɥɵԕ ɦɨɞɟɥіɧ ԥɡіɪɥɟɭ; 
− ɝɚɡ ɠɚԑɭɲɵ ԕԝɪɵɥԑɵ ɠԛɣɟɫіɧің ɷɥɟɦɟɧɬɬɟɪіɧɟ ɬɚңɞɚɭ ɠԛɪɝіɡɭ;  
− SCADA ɠԛɣɟɫіɧің ɨɪɬɚɫɵɧɞɚ ɜɢɡɭɚɥɞɵ ɦɧɟɦɨɫɯɟɦɚɫɵɧ ԥɡіɪɥɟɭ;  
− ȺȻɀ-ɧɵ ԥɡіɪɥɟɭɝɟ ɚɪɧɚɥԑɚɧ ɲɵԑɵɧɞɚɪɞɵ ɟɫɟɩɬɟɭ;  
− ɞɨɦɧɚ ԧɧɞіɪіɫіɧɞɟɝі ԕɚɭіɩɬі ɠԥɧɟ ɡɢɹɧɞɵ ɮɚɤɬɨɪɥɚɪɵɧ ɬɚɥɞɚɭ. 
Ⱦɢɩɥɨɦɞɵԕ ɠԝɦɵɫ ɤіɪіɫɩɟɞɟɧ, ɬɟɯɧɨɥɨɝɢɹɥɵԕ, ɦɟɬɪɨɥɨɝɢɹɥɵԕ, 

ɚɜɬɨɦɚɬɬɵ ɛɚɫԕɚɪɭ ɬɟɨɪɢɹɫɵ, ɷɤɨɧɦɢɤɚɥɵԕ, ԧɦіɪɬіɪɲіɥіɤ ԕɚɭіɩɫіɡɞіɝі 
ɛԧɥіɦɞɟɪіɧɟɧ, ԕɨɪɵɬɵɧɞɵɞɚɧ, ɩɚɣɞɚɥɚɧɵɥԑɚɧ ԥɞɟɛɢɟɬɬɟɪ ɠԥɧɟ ԕɵɫԕɚɪɬɵɥԑɚɧ 
ɫԧɡɞɟɪ ɬіɡіɦіɧɟɧ ɬԝɪɚɞɵ.  
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1 Тɟɯɧɨɥɨɝɢяɥыԕ ɛԧɥіɦ 

1.1 Ⱦɨɦɧɚ ɩɟшіɧɞɟɝі шɨɣыɧ ԧɧɞіɪіɫіɧің ɬɟɯɧɨɥɨɝɢяɫы 

Шɨɣɵɧ ɚɥɭɞɵң ɬɟɯɧɨɥɨɝɢɹɫɵ ɪɭɞɚɧɵ ɛɚɥԕɵɬɭԑɚ ɞɚɣɵɧɞɚɭɞɚɧ ɠԥɧɟ 
ɞɨɦɧɚ ɩɪɨɰɟɫіɧɟɧ ɬԝɪɚɞɵ. Ⱦɨɦɧɚɥɵԕ ɛɚɥԕɵɬɭɞɵң ɚɥԑɚɲԕɵ ɦɚɬɟɪɢɚɥɞɚɪɵ 
ԕɚɬɚɪɵɧɚ ɬɟɦіɪ ɦɟɧ ɦɚɪɝɚɧɟɰ ɪɭɞɚɥɚɪɵ, ɮɥɸɫ, ɨɬɵɧ ɠԥɧɟ ɚɭɚ ɠɚɬɚɞɵ. 
Ɋɭɞɚɧɵң ɫɚɩɚɫɵ ɨɧɞɚԑɵ ɦɟɬɚɥɥ ɦԧɥɲɟɪіɦɟɧ (ɬɟɦіɪ ɪɭɞɚɥɚɪɵɧɞɚ ɨɪɬɚɲɚ 
ɟɫɟɩɩɟɧ 40-50% Fe), ɡɢɹɧɞɵ ԕɨɫɩɚɥɚɪɞɵң (S ɩɟɧ Ɋ) ԕɚɬɵɫɭɵɦɟɧ ɠԥɧɟ ɪɭɞɚɞɚɧ 
ɦɟɬɚɥɞɵң ɚɣɵɪɵɥɭɵɧ ԕɚɦɬɚɦɚɫɵɡ ɟɬɟɬіɧ ɛɨɫ ɠɵɧɵɫɬɵң ԕɚɫɢɟɬɬɟɪіɦɟɧ 
ɚɧɵԕɬɚɥɚɞɵ. Ɇɢɧɟɪɚɥɞɵԕ ԕԝɪɚɦɵɧɚ ɛɚɣɥɚɧɵɫɬɵ ɪɭɞɚɥɚɪ ɦɵɧɚɧɞɚɣ ɧɟɝіɡɝі 
ɬԛɪɥɟɪɝɟ ɛԧɥіɧɟɞі: ԕɵɡɵɥ ɬɟɦіɪɬɚɫ Fe2O3 (ɝɟɦɚɬɢɬ, ɬɟɦіɪɞің ɫɭɫɵɡ ɬɨɬɵԑɵ)-
70% ɞɟɣіɧ Fe; ɦɚɝɧɢɬɬі ɬɟɦіɪɬɚɫ Fe3Ɉ4 (ɦɚɝɧɟɬɢɬ, ɬɟɦіɪɞің ɦɚɝɧɢɬɬі ɬɨɬɵԑɵ)-
72,4% ɞɟɣіɧ Fe; ԕɨңɵɪ ɬɟɦіɪɬɚɫ nFe2Ɉ3mH2Ɉ (ɬɟɦіɪɞің ɫɭɥɵ ɬɨɬɵԑɵ) - 52-66% 

Fe; ɬɟɦіɪɥі ɤɜɚɪɰɢɬɬɟɪ (ɦɚɝɧɟɬɢɬ, ɧɟɦɟɫɟ ɝɟɦɚɬɢɬ)-35-40% Fe; ɬɢɬɚɧɞɵ 
ɦɚɝɧɟɬɢɬɬɟɪ Fe2Ɉ*TіɈ2 (ɢɥɶɦɟɧɢɬ-15-20% Fe). 

Ԕɚɡіɪɝі ɭɚԕɵɬɬɚ ɲɨɣɵɧ ԕɨɪɵɬɭ ԛɲіɧ ɬɟɦіɪ ɪɭɞɚɥɚɪɵɧɵң 95% ɚɥɞɵɧ ɚɥɚ 
ɞɚɣɵɧɞɚɥɚɞɵ, ɚɥ ԕɚɥԑɚɧ 5% ԧңɞɟɭɫіɡ ɩɚɣɞɚɥɚɧɵɥɚɞɵ. Ⱦɨɦɧɚ ɩɟɲіɧɞɟ 
ԕɨɪɵɬɵɥɚɬɵɧ ɪɭɞɚɧɵң ɯɢɦɢɹɥɵԕ ԕԝɪɚɦɵ ɦɟɧ ɛԧɥɲɟɤɬɟɪіɧің ԧɥɲɟɦі ɛɟɥɝіɥі 
ɦԧɥɲɟɪɞɟ ɛɨɥɭɵ ɤɟɪɟɤ. Ɉɫɵ ɬɚɥɚɩɬɵ ԕɚɧɚԑɚɬɚɧɞɵɪɭ ԛɲіɧ, ɪɭɞɚ 
ԕɨɪɵɬɵɥɦɚɫɬɚɧ ɛԝɪɵɧ ɤԧɩɬɟɝɟɧ ɞɚɣɵɧɞɵԕɬɚɧ ԧɬɟɞі. Ɋɭɞɚɥɚɪɞɵ ɞɚɣɵɧɞɚɭ 

ԛɲіɧ ԝɫɚԕɬɚɭ, іɪіɤɬɟɭ, ɛɚɣɵɬɭ, ɚɝɥɨɦɟɪɚɰɢɹɥɚɭ ɠԥɧɟ ɤɟɫɟɤɬɟɭ ɫɢɹԕɬɵ ɤɟɲɟɧɞі 
ɠԝɦɵɫɬɚɪ ɨɪɵɧɞɚɥɚɞɵ. 

Ʉɟɧ ɨɪɧɵɧɚɧ ԕɚɡɵɩ ɚɥɵɧԑɚɧ ɪɭɞɚ ɤɟɫɟɤɬɟɪі іɪі ɛɨɥԑɚɧɞɵԕɬɚɧ, ɨɥɚɪɞɵ 
ɚɪɧɚɣɵ ԕɨɧɞɵɪԑɵɥɚɪɞɚ ԝɫɚԕɬɚɣɞɵ. Ɍɟɦіɪɝɟ ɤɟɞɟɣ ɪɭɞɚɥɚɪɞɵң ԕԝɪɚɦɵɧɞɚԑɵ 
ɬɟɦіɪɞің ɦԧɥɲɟɪіɧ ɚɪɬɬɵɪɵɩ, ɛɨɫ ɠɵɧɵɫɬɵ ɚɣɵɪɭ ԛɲіɧ ԝɧɬɚԕɬɚɥԑɚɧ ɪɭɞɚ 
ɫɟɩɟɪɚɰɢɹɥɵԕ ɧɟɦɟɫɟ ɮɥɨɬɚɰɢɹɥɵԕ ԥɞіɫɩɟɧ ɛɚɣɵɬɵɥɚɞɵ. Ɇɚɝɧɢɬɬіɤ ԕɚɫɢɟɬі 
ɛɚɪ ɬɟɦіɪ ɪɭɞɚɫɵ ɫɟɩɟɪɚɰɢɹɥɵԕ, ɚɥ ɦɚɝɧɢɬɬіɤ ԕɚɫɢɟɬі ɠɨԕ ɪɭɞɚɥɚɪ 
ɮɥɨɬɚɰɢɹɥɵԕ ԥɞіɫɩɟɧ ɛɚɣɵɬɵɥɚɞɵ. 

Ɋɭɞɚɧɵң ɦɚɣɞɚ ɬԛɣіɪɥɟɪіɧ ɛіɪіɤɬіɪɭ ɦɚԕɫɚɬɵɦɟɧ ɨɧɵ ɠɨԑɚɪɵ 
ɬɟɦɩɟɪɚɬɭɪɚɞɚ ɤɟɫɟɤɬɟɧɞіɪɭ ɩɪɨɰɟɫі ɚɝɥɨɦɟɪɚɰɢɹ, ɚɥ ɤԛɣɟɛіɪіɤɬіɪіɥɝɟɧ ԧɧіɦ 
ɚɝɥɨɦɟɪɚɬ ɞɟɩ ɚɬɚɥɚɞɵ. 

Ʉԛɣɟɛіɪіɤɬіɪɭɞɟɝі ɲɢɯɬɚɧɵң ɧɟɝіɡɝі ɤɨɦɩɨɧɟɧɬɬɟɪі ɛɨɥɵɩ ɫɚɧɚɥɚɞɵ: 
− 8-0 ɦɦ іɪіɥіɝіɦɟɧ ɬɟɦіɪԕԝɪɚɦɞɵ ɦɚɬɟɪɢɚɥɞɚɪ (ɪɭɞɚ, ɤɨɧɰɟɧɬɪɚɬ, 

ɤɨɥɨɲɧɢɤ ɲɚңɵ) 40-50%; 

− 2-0 ɦɦ іɪіɥіɝіɦɟɧ ԥɤɬɚɫ ɧɟɦɟɫɟ ɞɨɥɨɦɢɬɬɟɥіɧɝɟɧ ԥɤɬɚɫ 15-20%; 

− 10-0 ɦɦ іɪіɥіɝіɦɟɧ ԕɚɣɬɚɪɵɥԑɚɧ ԧɧіɦ (ԝɫɚԕ ɚɝɥɨɦɟɪɚɬ) 20-30%; 

− 3-0 ɦɦ іɪіɥіɝіɦɟɧ ԕɚɬɬɵ ɨɬɵɧ (ɤɨɤɫ) 4-6%; 

− ɵɥԑɚɥ 6-9%. 

Ⱥɝɥɨɦɟɪɚɰɢɹɥɚɭ ԛɲіɧ ɛԝɥ ɤɨɦɩɨɧɟɧɬɬɟɪɞі ɚɪɚɥɚɫɬɵɪɵɩ 
ɚɝɥɨɦɟɪɚɰɢɹɥɵԕ ɦɚɲɢɧɚɧɵң ɛɟɥɝіɥі ɠɵɥɞɚɦɞɵԕɩɟɧ ɛіɪ ԕɚɥɵɩɬɵ ԕɨɡԑɚɥɵɩ 
ɬԝɪɚɬɵɧ ɥɟɧɬɚɫɵɧɚ ԕɚɥɵңɞɵԑɵ 250-350 ɦɢɥɥɢɦɟɬɪ ɛɨɥɚɬɵɧɞɚɣ ɛіɪ ɬɟɝіɫ ԕɚɛɚɬ 
ɟɬіɩ ɬԧɝіɩ, ɦɚɲɢɧɚɧɵң ԛɫɬіңɝі ɠɚԑɵɧɚ ɨɪɧɚɥɚɫɬɵɪɵɥԑɚɧ ɝɚɡ ɲіɥɬɟɪіɧің 
ɠԥɪɞɟɦіɦɟɧ 1200-13000ɋ -ԕɚ ɞɟɣіɧ ԕɵɡɞɵɪɚɞɵ. 
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Ʌɟɧɬɚɧɵң ɚɫɬɵңԑɵ ɠɚԑɵɧɞɚ ɲɚɦɚɥɵ ɜɚɤɭɭɦ ɬɭԑɵɡɵɥɚɞɵ. Ɉɬ ɩɟɧ 
ɚɭɚɧɵң ԕԝɪɚɦɵɧɞɚԑɵ ɨɬɬɟɝіɧің ɤɨɤɫɩɟɧ ԕɨɫɵɥɵɩ, ɲɢɯɬɚɧɵң ɬԧɦɟɧɝі 
ԕɚɛɚɬɵɧɚɧ ɠɨԑɚɪԑɵ ԕɚɛɚɬɵɧɚ ԕɚɪɚɣ ɠɚɧɭɵɧɵң ԥɫɟɪіɧɟɧ ɲɢɯɬɚɧɵң ɠɚɧɭ 
ԕɚɛɚɬɬɚɪɵɧɵң ɬɟɦɩɟɪɚɬɭɪɚɫɵ 15000ɋ-ԕɚ ɠɟɬɟɞі. Ɉɫɵ ɬɟɦɩɟɪɚɬɭɪɚɞɚ ɲɢɯɬɚɞɚɧ 
ɵɥԑɚɥ ɛԧɥіɧіɩ, ɤԛɤіɪɬɬің ɧɟɝіɡɝі ɛԧɥіɝі ɛɭԑɚ ɚɣɧɚɥɵɩ ԝɲɵɩ ɤɟɬɟɞі ɞɟ, ɬɟɦіɪ 
ɬɨɬɵԑɵ ɠԥɧɟ ɪɭɞɚɧɵң ɦɚɣɞɚ ɬԛɣіɪɥɟɪі ɛіɪіɝіɩ, ɫɨɞɚɧ ɚɝɥɨɦɟɪɚɬ ɬԛɡіɥɟɞі. 
Ⱦɚɣɵɧɞɚɥԑɚɧ ɚɝɥɨɦɟɪɚɬ ɦɚɲɢɧɚɧɵң ɚɪɬԕɵ ɠɚԑɵɧɚ ɨɪɧɚɥɚɫɬɵɪɵɥԑɚɧ 
ԕɚɥɛɵɪԑɚ ɬԛɫіɩ, іɪіɤɬɟɥіɧіɩ ɥɟɧɬɚԑɚ ɬɢɟɥіɩ ɞɨɦɧɚ ɰɟɯɵɧɚ ɬɚɫɵɦɚɥɞɚɧɚɞɵ. 

Ⱥɝɥɨɦɟɪɚɰɢɹɥɵԕ ɦɚɲɢɧɚɧɵң ɠԝɦɵɫ ԧɧіɦɞіɥіɝі ɨɧɵң ɥɟɧɬɚɫɵɧɵң 
ɚɭɞɚɧɵɧɚ ɛɚɣɥɚɧɵɫɬɵ, ԕɚɡіɪɝі ɚɝɥɨɦɟɪɚɰɢɹɥɵԕ ɦɚɲɢɧɚɥɚɪ ɬԥɭɥіɝіɧɟ 1500 -

10000 ɬ ɚɝɥɨɦɟɪɚɬ ԧңɞɟɩ ɲɵԑɚɪɚ ɚɥɚɞɵ. 
Ʉɨɧɰɟɧɬɪɚɬɬɚɪɞɵ ɠԥɧɟ ɬɵɦ ԝɫɚԕ ɨɬɵɧɞɵ, ɞɨɦɧɚ ɲɚңɵɧ, ԥɤɬɚɫɬɵ 

ɛіɪіɤɬіɪɭ ɩɪɨɰɟɫі ɲɟɤɟɦɞɟɭ (ɤɟɫɟɤɬɟɧɞіɪɭ) ɞɟɩ ɚɬɚɥɚɞɵ. Ʉɟɥɬіɪіɥɝɟɧ 
ɤɨɦɩɨɧɟɧɬɬɟɪɞі ɵɥԑɚɥɞɚɩ ɛɚɪɚɛɚɧɞɚ ɚɣɧɚɥɞɵɪɭ ԥɞіɫіɦɟɧ ɞɢɚɦɟɬɪі 10-20 ɦɦ 
ɲɚɪɢɤ ɬԥɪіɡɞɟɫ ɨɤɚɬɵɲɬɚɪ ԧɧɞіɪɟɞі, ɛԝɥɚɪ ɠɨԑɚɪɵ ԕɚɬɬɵɥɵԕԕɚ ɢɟ ɛɨɥɭɵ ԛɲіɧ 
1200-13500ɋ-ɬɚ ɤԛɣɞіɪіɥɟɞі. Ɉɫɵɧɞɚɣ ɨɤɚɬɵɲɬɚɪɞɵ ɩɚɣɞɚɥɚɧɭ ɞɨɦɧɚ ɩɟɲіɧің 
ԧɧіɦɞіɥіɝіɧ ɚɪɬɬɵɪɵɩ ɨɬɵɧ ɲɵԑɵɧɵɧ ɚɡɚɣɬɚɞɵ. 

1.2 Ⱦɨɦɧɚ ɩɪɨɰɟɫі 

Ⱦɨɦɧɚ ɩɪɨɰɟɫі ɩɟɲɬің ɬԛɪɥі ɛԧɥіɤɬɟɪіɧɞɟ ɠԛɪɟɬіɧ ɦɵɧɚɞɚɣ ɯɢɦɢɹɥɵԕ 
ɪɟɚɤɰɢɹɥɚɪɞɚɧ ɬԝɪɚɞɵ: ɤɨɤɫɬɵң ɠɚɧɭɵ, ɲɢɯɬɚɧɵң ɵɞɵɪɚɭɵ ɦɟɧ ԝɲԕɵɲ 
ɝɚɡɞɚɪɞɵң ɛԧɥіɧɭі, ɬɟɦіɪɞің ɬɨɬɵԕɫɵɡɞɚɧɭɵɧɚɧ ɛɚɫԕɚ ɬɨɬɵԕɫɵɡɞɚɧɭ 
ɪɟɚɤɰɢɹɥɚɪɵ, ɬɨɬɵԕɫɵɡɞɚɧԑɚɧ ɬɟɦіɪɞің ɤԧɦіɪɬɟɤɬɟɧɭі, ԕɨɠɞɵң ɬԛɡіɥɭі ɦɟɧ 
ɛɚɥԕɭɵ. 

Ʉɨɤɫɬɵң ɠɚɧɭɵ. Ɏɭɪɦɚ ɫɚɥɚɫɵɧɞɚ ɚɭɚ ɦɟɧ ɲɢɯɬɚɧɵң ԕԝɪɚɦɵɧɞɚԑɵ 
ɨɬɬɟɝі ɤԧɦіɪɬɟɝіɦɟɧ ԕɨɫɵɥɵɩ, ɦɵɧɚɞɚɣ, ɪɟɚɤɰɢɹ ɠԛɪɟɞі, ɹԑɧɢ ɤɨɤɫ ɠɚɧɚɞɵ: 

 

ɋ + Ɉଶ = ɋɈଶ + ܳ.                                            (1.1) 

 

Ȼіɪɚԕ ɠɨԑɚɪɵ ɬɟɦɩɟɪɚɬɭɪɚɧɵң ԥɫɟɪ ɟɬɭ ɠԥɧɟ ɤɨɤɫ ɤԧɦіɪɬɟɝіɧің ɛɨɥɦɚɭɵ 
ɧԥɬɢɠɟɫіɧɞɟ ɋɈ2 ɬԝɪɚԕɫɵɡ ɤԛɣɞɟ ɛɨɥɚɞɵ, ɫɨɧɞɵԕɬɚɧ ɤԧɦіɪɬɟɤɬің ɫɨңԑɵ ɠɚɧɭ 
ɪɟɚɤɰɢɹɫɵ ɛɵɥɚɣ ɠɚɡɵɥɚɞɵ: 

 ʹɋ + Ɉଶ = ʹɋɈ + ܳ.            (1.2) 

 

Ɋɟɚɤɰɢɹɥɚɪɞɵң ɧԥɬɢɠɟɫіɧɞɟ ɬԛɡіɥɝɟɧ ɝɚɡɞɚɪ (ɋɈ, ɇ2) ɲɢɯɬɚɦɟɧ 
ԥɪɟɤɟɬɬɟɫіɩ, ɨɧɵ ɵɞɵɪɚɬɚɞɵ. 

Ɍɟɦіɪɞің ɬɨɬɵԕɫɵɡɞɚɧɭɵ.Ɍɟɦіɪ ɟɤі ɬԛɪɥі ɠɨɥɦɟɧ: ɠɚɧɚɦɚ ɠԥɧɟ ɬɭɪɚ 
ɬɨɬɵԕɫɵɡɞɚɧɭ ɪɟɚɤɰɢɹɥɚɪɵ ɛɨɣɵɧɲɚ ɬɨɬɵԕɫɵɡɞɚɧɚɞɵ. Ɍɟɦіɪɞің ɤԧɦіɪɬɟɝі ɦɟɧ 
ɫɭɬɟɝі ɚɪԕɵɥɵ ɬɨɬɵԕɫɵɡɞɚɧɭɵɧ ɠɚɧɚɦɚ (ɬɨɬɵԕɫɵɡɞɚɧɭ), ɚɥ ɤԧɦіɪɬɟɝі ɚɪԕɵɥɵ 
ɬɨɬɵԕɫɵɡɞɚɧɭɵɧ ɬіɤɟɥɟɣ ɞɟɣɞі. Ɍɟɦіɪɞің ɠɚɧɚɦɚ ɬɨɬɵԕɫɵɡɞɚɧɭɵ 5700ɋ-ɬɚɧ 
ɠɨԑɚɪɵ ɬɟɦɩɟɪɚɬɭɪɚɞɚ ɦɵɧɚ ɪɟɚɤɰɢɹɥɚɪ ɛɨɣɵɧɲɚ ɠԛɪɟɞі: 
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͵ΔɟଶɈଷ + ɋɈ = ʹΔɟଷɈସ + ɋɈଶ + ܳ,   (1.3) 

 

ΔɟଷɈସ + ɋɈ = ͵ΔɟɈ + ɋɈଶ– ܳ,    (1.4) 

 

ΔɟɈ + ɋɈ = Δɟ + ɋɈଷ + ܳ.     (1.5) 

 

Ɍɟɦɩɟɪɚɬɭɪɚ 950-10000ɋ-ɬɚɧ ɚɫԕɚɧɞɚ ɠɚɧɚɦɚ ɬɨɬɵԕɫɵɡɞɚɧɭ 
ɪɟɚɤɰɢɹɥɚɪɵɧɵң ɠԛɪɭі ɧɚɲɚɪɥɚɩ, ɬɟɦіɪ ɬіɤɟɥɟɣ ɬɨɬɵԕɫɵɡɞɚɧɭ ɪɟɚɤɰɢɹɥɚɪɵ 
ɛɨɣɵɧɲɚ ɬԛɡіɥɟɞі. ɀɚɧɚɦɚ ɬɨɬɵԕɫɵɡɞɚɧɭ ɪɟɚɤɰɢɹɥɚɪɵ ɛɨɣɵɧɲɚ ɬɟɦіɪ ԐɟɈ 
ɤɟɣɞɟ Ԑɟ-ɝɟ ɞɟɣіɧ ɬɨɬɵԕɫɵɡɞɚɧɚɞɵ. Ɍɟɦіɪ ɬɨɬɵԑɵɧɵң ɬɚɡɚ ɬɟɦіɪɝɟ ɞɟɣіɧ 
ɬɨɬɵԕɫɵɡɞɚɧɭɵ ɧɟɝіɡіɧɟɧ ɬіɤɟɥɟɣ ɬɨɬɵԕɫɵɡɞɚɧɭ ɪɟɚɤɰɢɹɫɵ ɛɨɣɵɧɲɚ ɠԛɡɟɝɟ 
ɚɫɚɞɵ: 

 

ɋɈଶ + ɋ = ʹɋɈ,      (1.6) 

 

ΔɟɈ + ɋɈ = ΔɟɈ + ɋɈଶ,     1.7)   
ΔɟɈ + ɋ = ɋɈ + Δ.     (1.8) 

 

Ɇɚɪɝɚɧɟɰ ɷɥɟɦɟɧɬі ɬɟɦіɪ ɪɭɞɚɫɵɧɵң ԕԝɪɚɦɵɧɞɚԑɵ MnɈ2, Mn3Ɉ4 

ɬɨɬɵԕɬɚɪɵɧɚɧ ɋɈ ɚɪԕɵɥɵ, ɚɥ MnɈ -ɞɚɧ ɤԧɦіɪɬɟɝі ɚɪԕɵɥɵ ɦɵɧɚ ɪɟɚɤɰɢɹɥɚɪ 
ɛɨɣɵɧɲɚ ɬɨɬɵԕɫɵɡɞɚɧɚɞɵ: 

𝑛Ɉܯ  + ɋ = 𝑛ܯ + ɋɈ– ܳ,    (1.9) 

𝑛ܵ𝑖ܱଷܯ  + ɋɚɈ + ɋ = 𝑛ܯ + ɋɚܵ𝑖ܱଷ + ɋɈ– ܳ.  (1.10) 

 

Ʉɪɟɦɧɢɣ ɷɥɟɦɟɧɬі ɤԧɦіɪɬɟɝіɧің ɠԥɪɞɟɦіɦɟɧ ԧɡ ɬɨɬɵԑɵɧɚɧ ɦɵɧɚ ɪɟɚɤɰɢɹ 
ɛɨɣɵɧɲɚ ɬɨɬɵԕɫɵɡɞɚɧɚɞɵ:  ܵ𝑖ܱଶ + ܥʹ = ܵ𝑖 + –ܱܥʹ ܳ.    (1.11) 

 

Ȼԝɥ ɪɟɚɤɰɢɹ ɷɧɞɨɬɟɪɦɢɹɥɵԕ ɪɟɚɤɰɢɹ ɛɨɥԑɚɧɞɵԕɬɚɧ, ɨɬɵɧ ɲɵԑɵɧɵ ɦɟɧ 
ɬɟɦɩɟɪɚɬɭɪɚɧɵ ɠɨԑɚɪɥɚɬɵɩ, ɮɥɸɫɬɵ ɚɡɚɣɬɭɞɵ ɬɚɥɚɩ ɟɬɟɞі. 

Ʉԛɤіɪɬ ɦɵɧɚ ɪɟɚɤɰɢɹ ɛɨɣɵɧɲɚ ԕɨɠԑɚ ԧɬɟɞі: 
 𝐹ɟܵ + ɋɚɈ + ɋ = 𝐹ɟ + ɋɈ + ɋɚܵ.         (1.12) 

 

Ɋɟɚɤɰɢɹ ɧԥɬɢɠɟɫіɧɞɟ ɬԛɡіɥɝɟɧ ɋɚS ɲɨɣɵɧɞɚ ɟɪіɦɟɣɬіɧ ɛɟɪіɤ ԕɨɫɵɥɵɫ 
ɛɨɥԑɚɧɞɵԕɬɚɧ, ɨɥ ɲɥɚɤԕɚ ԧɬɟɞі. Шɨɣɵɧɧɵң ԕԝɪɚɦɵɧɞɚԑɵ ɤԛɤіɪɬ ɦԧɥɲɟɪіɧ 
ɚɡɚɣɬɭ ԛɲіɧ, ɲɢɯɬɚԑɚ ɫɚɥɵɧɚɬɵɧ ԥɤɬɚɫɵɧɵң ɦԧɥɲɟɪіɧ ɤԧɛɟɣɬɭ ɤɟɪɟɤ. 

Шɨɣɵɧɧɵң ɤԧɦіɪɬɟɤɬɟɧɭі ɪɟɚɤɰɢɹɫɵ ɤɟɥɟɫі ɮɨɪɦɭɥɚ ɛɨɣɵɧɲɚ ɠԛɪɟɞі: 
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͵𝐹ɟ + ʹɋɈ = 𝐹ɟଷɋ + ɋɈଶ + ܳ.   (1.13) 

 

 ɋԝɣɵԕ ɦɟɬɚɥɥ ԕɵɡԑɚɧ ɤɨɤɫ ɬԛɣіɪɲіɤɬɟɪіɧің ɚɪɚɫɵɦɟɧ ɚԑɵɩ ɤԧɦіɪɬɟɝіɦɟɧ 
ɪɟɚɤɰɢɹɫɵ ɤɟɥɟɫі ɮɨɪɦɭɥɚ ɛɨɣɵɧɲɚ ɤԧɦіɪɬɟɤɬɟɧɟɞі ɞɟ ɩɟɲɬің ɬԛɛіɧɞɟ 
ɠɢɧɚɥɚɞɵ: 

 ͵𝐹ɟ + ɋ = 𝐹ɟଷɋ.      (1.14) 

 

Шɨɣɵɧ ɬɟɦіɪ ɪɭɞɚɥɚɪɵɧɚɧ ɚɪɧɚɣɵ ɩɟɲɬɟɪɞɟ - ɞɨɦɧɚɥɚɪɞɚ ɠɨԑɚɪԑɵ 
ɬɟɦɩɟɪɚɬɭɪɚɞɚ ɠԛɪɟɬіɧ ɬɨɬɵԕɫɵɡɞɚɧɞɵɪɭ ɩɪɨɰɟɫɬɟɪɞің ɧԥɬɢɠɟɫіɧɞɟ ɚɥɵɧɚɞɵ. 
Ⱦɨɦɧɚ ɩɟɲіɧің ɩіɲіɧі ɤɟɥɟɫі ɫɭɪɟɬɬɟ ɤԧɪɫɟɬіɥɝɟɧ (1.1 ɫɭɪɟɬ). 

 

1.1 ɫɭɪɟɬ - Ⱦɨɦɧɚ ɩɟɲіɧің ɩіɲіɧі ɦɟɧ ԕԝɪɵɥɵɫɵ 

 

Ⱦɨɦɧɚ ɩɟɲі - ɛԝɥ ɲɚɯɬɚ ɩіɲіɧɞі ɬіɤ ɩɟɲ, ɩɚɣɞɚɥɵ ɛɢіɤɬіɝі 39 ɦ ɞɟɣіɧ 
ɛɨɥɚɞɵ. ɉɟɲɬің ɚɫɬɚɪɵ (ɮɭɬɟɪɨɜɤɚɫɵ) ɛɟɣɬɚɪɚɩ (ɲɨɣɵɧ ɛɚɥԕɵɦɚɫɵɧɵң 
ɯɢɦɢɹɥɵԕ ԕԝɪɚɦɵɧɚ ԥɫɟɪ ɟɬɩɟɣɬіɧ) ɨɬԕɚ ɬԧɡіɦɞі ɦɚɬɟɪɢɚɥɞɚɪɞɚɧ, ɧɟɝіɡіɧɟɧ 
ɲɚɦɨɬ ɤіɪɩіɲіɧɟɧ, ɤԧɦіɪɬɟɤɬі (ɝɪɚɮɢɬɬɟɥɝɟɧ) ɛɥɨɤɬɚɪɞɚɧ ɠɚɫɚɥɚɞɵ. ɉɟɲɬің 
ɩɚɣɞɚɥɵ ɤԧɥɟɦі ԛɥɤɟɣɝɟɧ ɫɚɣɵɧ ɨɧɵң ԧɧіɦɞіɥіɝі ԧɫɟɞі, ɫɨɧɞɵԕɬɚɧ ɩɟɲɬɟɪɞің 
ɤԧɥɟɦі 2000-5000 ɦ3 ɛɨɥɵɩ ԕԝɪɚɫɬɵɪɵɥɚɞɵ. 

Шɢɯɬɚ ɦɚɬɟɪɢɚɥɞɚɪɵ: ɪɭɞɚ ɧɟɦɟɫɟ ɚɝɥɨɦɟɪɚɬ, ɨɤɚɬɵɲɬɚɪ (ɠɨԑɚɪɵ 
ɬɟɦɩɟɪɚɬɭɪɚɞɚ ɤɟɫɟɤɬɟɥɝɟɧ ɤɨɧɰɟɧɬɪɚɬ ɩɟɧ ɮɥɸɫɬɟɪ) ɤɨɤɫ, ɮɥɸɫ ɠɨԑɚɪɵɞɚɧ 
ɬԧɝɭɲі ɚɩɩɚɪɚɬ ɤԧɦɟɝіɦɟɧ ɤɨɥɨɲɧɢɤɤɟ ɬɢɟɥɟɞі. Ɍԧɝіɥɝɟɧ ɦɚɬɟɪɢɚɥɞɚɪԑɚ 
ԕɚɪɚɦɚ-ԕɚɪɫɵ ɵɫɬɵԕ ɝɚɡɞɚɪ ɬɚɫԕɵɧɵ ԕɨɡԑɚɥɚɞɵ. 1 ɬ ɲɨɣɵɧ ɚɥɭ ԛɲіɧ ɨɪɬɚ 
ɟɫɟɩɩɟɧ 1,8 ɬ ɦԧɥɲɟɪіɧɞɟ ɮɥɸɫɬɟɥɝɟɧ ɚɝɥɨɦɟɪɚɬ, 580 ɤɝ ɤɨɤɫ ɠԝɦɫɚɥɚɞɵ. 
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Ԕɚɡіɪɝі ԛɥɤɟɧ ɤԧɥɟɦɞі ɩɟɲɬɟɪɞің ɠԝɦɵɫɵ ɬɨɥɵԑɵɦɟɧ 
ɚɜɬɨɦɚɬɬɚɧɞɵɪɵɥԑɚɧ. 

Ⱦɨɦɧɚ ɩɟɲіɧɞɟ ɚɭɚ ԛɪɥɟɭɲі ɮɭɪɦɚɥɚɪɞɵң ɚɭɦɚԑɵɧɞɚ ɨɬɵɧɧɵң ɠɚɧɭɵ, 
ɬɟɦіɪɞің ɬɨɬɵԕɫɵɡɞɚɧɭɵ, ԥɪі ԕɚɪɚɣ ɬɚɡɚ ɦɟɬɚɥԑɚ ɚɣɧɚɥɭɵ ɠԥɧɟ ԕɨɠ ɬԛɡіɥɭ 
ɩɪɨɰɟɫɬɟɪі ɠԛɪɟɞі. 

Ⱦɨɦɧɚ ɩɪɨɰɟɫіɧің ԧɧіɦіɧɟ ɲɨɣɵɧ, ɮɟɪɪɨԕɨɪɵɬɩɚɥɚɪ, ԕɨɠ ɠԥɧɟ 
ɤɨɥɨɲɧɢɤɬі ɝɚɡ ɠɚɬɚɞɵ. 

Шɨɣɵɧɞɚɪ ԕɚɣɬɚ ɛɚɥԕɵɬɵɥɚɬɵɧ (ɛɨɥɚɬԕɚ ɛɚɥԕɵɬɭ ԛɲіɧ), ɤԧɥɟɦі 
ɠɚԑɵɧɚɧ ɛɚɪɥɵԕ ԧɧіɦɧің 80-85% ԕԝɪɚɣɬɵɧ ɠԥɧɟ ԕԝɣɵɥɚɬɵɧ (ɲɨɣɵɧ 
ɞɚɣɵɧɞɚɦɚɥɚɪɵɧ ɚɥɭ ԛɲіɧ) ɛɨɥɵɩ ԕɨɪɵɬɵɥɚɞɵ. 

Ԕɨɠ ɞɨɦɧɚ ԧɧɞіɪіɫіɧің ԕɨɫɵɦɲɚ ԧɧіɦі ɠԥɧɟ ԕԝɪɵɥɵɫ ɦɚɬɟɪɢɚɥɞɚɪɵ 
(ɰɟɦɟɧɬ, ɩɟɦɡɚ ɬ.ɛ.) ԛɲіɧ ɛɚԑɚɥɵ ɲɢɤіɡɚɬ ɛɨɥɵɩ ɫɚɧɚɥɚɞɵ. 

Ʉɨɥɨɲɧɢɤɬі ɝ ɚ ɡ ɤԧɩ ɦԧɥɲɟɪɞɟ (3000ɦ ɤԧɥɟɦɞі ɩɟɲɬɟɧ ɬԥɭɟɥɞіɥіɤɬɟ15-

17 ɦɥɧ.ɦ3) ɛԧɥіɧіɩ ɲɵԑɚɞɵ. Ɉɧɵ ɤɨɥɨɲɧɢɤɬі ɬɨɡɚңɧɚɧ ɬɚɡɚɥɚԑɚɧ ɫɨң 
ɦɟɬɚɥɥɭɪɝɢɹɥɵԕ ɩɪɨɰɟɫɬɟɪɞɟ ɩɚɣɞɚɥɚɧɚɞɵ. 

Ⱦɨɦɧɚ ɩɟɲіɧің ɬɟɯɧɢɤɚ – ɷɤɨɧɨɦɢɤɚɥɵԕ ɤԧɪɫɟɬɤіɲɬɟɪі ԕɚɬɚɪɵɧɚ 
ɦɵɧɚɥɚɪ ɠɚɬɚɞɵ: 

ɚ) ɞɨɦɧɚ ɩɟɲіɧің ɩɚɣɞɚɥɵ ɤԧɥɟɦіɧ ɩɚɣɞɚɥɚɧɭ ɤɨɮɮɢɰɢɟɧɬі Ʉɩ.ɤ. ɞɟɩ 
ɨɧɵң ɩɚɣɞɚɥɵ ɤԧɥɟɦіɧің (V)  ɩɟɲɬің ɨɪɬɚɲɚ ɬԥɭɥіɤɬіɤ ԧɧіɦɞіɥіɝіɧɟ (Ɋ) 
ԕɚɬɵɧɚɫɵɧ ɚɣɬɚɞɵ: 

 

Кɩ.ɤ. = 𝑉𝑃,       (1.15) 

 
ɦԝɧɞɚԑɵ V – ɩɟɲɬің ɩɚɣɞɚɥɵ ɤԧɥɟɦі, ɦ3; 

Ɋ – ɩɟɲɬің ɨɪɬɚɲɚ ɬԥɭɥіɤɬіɤ ԧɧіɦɞіɥіɝі, ɬ. 
ɛ) ɤɨɤɫɬɵң ɦɟɧɲіɤɬі ɲɵԑɵɧɵ (Ʉ) : 
ܭ  = 𝐴𝑃,       (1.16) 

 

ɦԝɧɞɚԑɵ Ⱥ – ɤɨɤɫɬɵң ɬԥɭɥіɤ ɲɵԑɵɧɵ, ɬ. 
Ɋ – ɩɟɲɬің ɨɪɬɚɲɚ ɬԥɭɥіɤɬіɤ ԧɧіɦɞіɥіɝі, ɬ. 
ɏɢɦɢɹɥɵԕ ԕԝɪɚɦɵ ɛɨɣɵɧɲɚ ɛɨɥɚɬ ɲɨɣɵɧɧɚɧ ɤԧɦіɪɬɟɤɬің, ɤԛɤіɪɬ ɩɟɧ 

ɮɨɫɮɨɪɞɵң ɚɡ ɦԧɥɲɟɪіɦɟɧ, ɤɪɟɦɧɢɣɞің, ɦɚɪɝɚɧɟɰɬің ɠԥɧɟ ɛɚɫԕɚ 
ɷɥɟɦɟɧɬɬɟɪɞің ɛɟɪіɥɝɟɧ (ɚɡ ɧɟɦɟɫɟ ɤԧɩ) ɦԧɥɲɟɪіɦɟɧ ԧɡɝɟɲɟɥɟɧɟɞі. Шɨɣɵɧɞɵ 
ɛɨɥɚɬԕɚ ԕɚɣɬɚ ɛɚɥԕɵɬɭ ɩɪɨɰɟɫі ɷɥɟɦɟɧɬɬɟɪɞің ɚɪɬɵԕ ɦԧɥɲɟɪіɧ ɤɟɬіɪɭ ԛɲіɧ 
ɬɨɬɵԕɬɚɧɞɵɪɚɬɵɧ ԕɨɪɵɬɵɥɭɞɵ ɠԛɪɝіɡɭɝɟ ɚɥɵɩ ɤɟɥɟɞі, ɚɥ ɥɟɝіɪɥɟɧɝɟɧ 
ɛɨɥɚɬɬɚɪɞɵ ɚɥԑɚɧɞɚ - ɨɥɚɪɞɵ ԕɨɫɭ ɤɟɪɟɤ. 

Ɉɧɵң ɫԝɪ ɲɨɣɵɧɧɚɧ ɧɟɝіɡɝі ɚɣɵɪɦɚɲɵɥɵԑɵ ԕԝɪɚɦɵɧɞɚ ɤԧɦіɪɬɟɝі ɦɟɧ 
ɡɢɹɧɞɵ ԕɨɫɩɚɥɚɪɞɵң ɚɡ ɛɨɥɭɵɧɞɚ. ɋɨɧɵɦɟɧ, ɛɨɥɚɬ ɞɟɝɟɧіɦіɡ – ԕԝɪɚɦɵɧɞɚ 2,14 
%-ɤɟ ɞɟɣіɧ ɤԧɦіɪɬɟɝі, ɚɡ ɦԧɥɲɟɪɞɟ S, P ɠԥɧɟ Cr, Ni, V, Ti ɫɢɹԕɬɵ ɥɟɝіɪɥɟɭɲі 
ɷɥɟɦɟɧɬɬɟɪі ɛɚɪ ɤԛɪɞɟɥі ԕɨɪɵɬɩɚ. 

ɋɨɧɞɵԕɬɚɧ ԕɚɣɫɵɛіɪ ɦɟɬɚɥɥɭɪɝɢɹɥɵԕ ԧңɞɟɭ ɠɨɥɵ ɛɨɥɫɵɧ ɲɨɣɵɧɞɵ 
ɛɨɥɚɬԕɚ ɚɣɧɚɥɞɵɪɭ – ɨɧɞɚԑɵ ɤԧɦіɪɬɟɝі ɦɟɧ ԕɨɫɩɚɥɚɪɞɵң ɦԧɥɲɟɪіɧ ɚɡɚɣɬɭ. 
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Шɨɣɵɧ ԕԝɪɚɦɵɧɞɚ ɬɟɦіɪ ɤԧɩ ɛɨɥԑɚɧɞɵԕɬɚɧ, ɛɨɥɚɬ ԕɨɪɵɬɭ ɩɟɲіɧɞɟ ɨɥ ɲɨɣɵɧ 
ɦɟɧ ɨɬɬɟɝі ԥɪɟɤɟɬɬɟɫɭіɧің ɚɪԕɚɫɵɧɞɚ ɬɨɬɵԕɬɚɧɚ ɛɚɫɬɚɣɞɵ: 

 𝐹𝑒 + ଵଶ ܱଶ = 𝐹𝑒ܱ + ܳ.     (1.17) 

 

Ɍɟɦіɪɦɟɧ ԕɚɬɚɪ Si, Ɋ, Mn, ɋ ɬ.ɛ.–ɥɚɪ ɬɨɬɵԕɬɚɧɚɞɵ. ɉɚɣɞɚ ɛɨɥԑɚɧ  ɬɟɦіɪ 
ɨɤɫɢɞі ɠɨԑɚɪԑɵ ɬɟɦɩɟɪɚɬɭɪɚɞɚ ɬɟɦіɪɦɟɧ ԕɚɧɵԑɵɩ ɨɬɬɟɝіɫіɧ ɲɨɣɵɧɞɚԑɵ 
ԕɨɫɩɚɥɚɪԑɚ ɛɟɪіɩ, ɨɥɚɪɞɵ ɬɨɬɵԕɬɚɧɞɵɪɚɞɵ: 

 ʹ𝐹𝑒ܱ + ܵ𝑖 = ܵ𝑖ܱଶ + ʹ𝐹𝑒 + ܳ,   (1.18) 

 ͷ𝐹𝑒ܱ + ʹܲ = ଶܱܲହ + ͷ𝐹𝑒 + ܳ,   (1.19) 

 𝐹𝑒ܱ + 𝑛ܯ = 𝑛ܱܯ + 𝐹𝑒 + ܳ,    (1.20) 

 𝐹𝑒ܱ + ܥ = ܱܥ + 𝐹𝑒 − ܳ.    (1.21) 

 

ɋԝɣɵԕ ɦɟɬɚɥɞɚ (ԕɨɪɵɬɩɚɞɚ) ɬɟɦіɪ ɨɤɫɢɞі ԕɚɧɲɚ ɤԧɩ ɛɨɥԑɚɧ ɫɚɣɵɧ 
ԕɨɫɩɚɥɚɪ ɠɵɥɞɚɦɵɪɚԕ ɬɨɬɵԕɬɚɧɚɞɵ. 

Ԕɨɫɩɚɥɚɪɞɵң ɬɨɬɵԕɬɚɧɭɵɧ ɠɵɥɞɚɦɞɚɬɭ ԛɲіɧ ɛɨɥɚɬ ɟɪіɬіɥɟɬіɧ 
(ԕɨɪɵɬɵɥɚɬɵɧ) ɩɟɲɤɟ ɬɟɦіɪ ɪɭɞɚɥɚɪɵ, ɨɬԕɚɛɵɪɲɵԕɬɚɪ, ɚɝɥɨɦɟɪɚɬɬɚɪ ԕɨɫɚɞɵ. 
ɋɨɧɵɦɟɧ ԕɨɫɩɚɥɚɪɞɵң ɤԧɛіɫі ɬɟɦіɪ ɨɤɫɢɞіɧің ɨɬɬɟɝіɫіɦɟɧ ɬɨɬɵԕɬɚɧɚɞɵ. 

Ԕɨɪɵɬɭɞɵң ɛɚɫ ɤɟɡіɧɞɟ, ɦɟɬɚɥɞɵң ɬɟɦɩɟɪɚɬɭɪɚɫɵ ɬԧɦɟɧ ɠɚԑɞɚɣɞɚ, 
ɤɪɟɦɧɢɣ, ɮɨɫɮɨɪ, ɦɚɪɝɚɧɟɰ ԕɚɪԕɵɧɞɵ ɬԛɪɞɟ ɬɨɬɵԕɬɚɧɵɩ ɠɵɥɭ ɛԧɥіɩ 
ɲɵԑɚɪɚɞɵ, ɚɥ ɤԧɦіɪɬɟɝі ɬɟɤ ɠɨԑɚɪԑɵ ɬɟɦɩɟɪɚɬɭɪɚɞɚ ԕɚɪԕɵɧɞɵ ɬɨɬɵԕɬɚɧɚɞɵ. 

Ȼɨɥɚɬ ԕɨɪɵɬɭ ɩɟɲіɧɞɟ ɲɢɯɬɚ ɟɪіɝɟɧɧɟɧ ɤɟɣіɧ ɟɤі ɛіɪіɤɩɟɣɬіɧ ɨɪɬɚ ɩɚɣɞɚ 
ɛɨɥɚɞɵ: ɫԝɣɵԕ ԕɨɪɵɬɩɚ ɦɟɧ ԕɨɠ. Ԕɨɪɵɬɩɚ ɦɟɧ ԕɨɠ ɨɥɚɪɞɵң ԥɪ ɬԛɪɥі 
ɬɵԑɵɡɞɵԑɵɧɚ ɛɚɣɥɚɧɵɫɬɵ ɛԧɥіɧіɩ ɬԝɪɚɞɵ. Ȼɨɥɚɬ ԧɧɞіɪɭ ɩɪɨɰɟɫі ɛіɪɧɟɲɟ 
ɤɟɡɟңɧɟɧ ɬԝɪɚɞɵ. 

Ȼіɪіɧɲі ɤɟɡɟң – ɛԝɥ ɤɟɡɟңɞɟ ɦɟɬɚɥɞɵң ɬɟɦɩɟɪɚɬɭɪɚɫɵ ɠɨԑɚɪɵ ɟɦɟɫ; 
ɬɟɦіɪ ɠɵɥɞɚɦɵɪɚԕ ɬɨɬɵԕɬɚɧɚɞɵ. ȿң ɛɚɫɬɵ ɦԥɫɟɥɟɧің ɛіɪі ɛɨɥɚɬԕɚ ɡɢɹɧɞɵ 
ԕɨɫɩɚ ɮɨɫɮɨɪɞɵ ɛԧɥіɩ ɚɥɭ. 

Ɏɨɫɮɨɪ ɚɧɝɢɞɪɢɞі ɬɟɦіɪ ɨɤɫɢɞіɦɟɧ ԥɪɟɤɟɬɬɟɫɭ ɧԥɬɢɠɟɫіɧɞɟ (ԐɟɈ)3*Ɋ2Ɉ5 

ɯɢɦɢɹɥɵԕ ԕɨɫɵɥɵɫ ɬԛɡіɥɟɞі. Ɉɥ ɬԧɦɟɧɝі ɬɟɦɩɟɪɚɬɭɪɚɞɚ ɤɚɥɶɰɢɣ ɨɤɫɢɞіɦɟɧ 
ԕɨɫɵɥԑɚɧɞɚ Ɋ2Ɉ5 ɚɧɝɢɞɪɢɞі ԕɨɠԑɚ ԧɬіɩ ɤɟɬɟɞі. 

 ʹܲ + ͷ𝐹𝑒ܱ + Ͷܥ𝑎ܱ = Ͷܥ𝑎ܱ ∗ ଶܱܲହ + ͷ𝐹𝑒,  (1.22) 

 

ɦԝɧɞɚԑɵ Ɋ, Ԑɟ ɛɚɥԕɵɦɚɧɵң ԕԝɪɚɦɵɧɞɚԑɵ ɤɨɦɩɨɧɟɧɬɬɟɪ. 
ȿɤіɧɲі ɤɟɡɟң – ɬɟɦɩɟɪɚɬɭɪɚ ɤԧɬɟɪіɥɝɟɧ ɫɚɣɵɧ ɫԝɣɵԕ ɦɟɬɚɥɥ ԕɚɣɧɚɣ 

ɛɚɫɬɚɣɞɵ. Ȼԝɥ ɤɟɡɟңɞɟ ɦɟɬɚɥɞɚɧ ɤԛɤіɪɬɬі ɛԧɥіɩ ɚɥɭ ɦԛɦɤіɧɲіɥіɝі ɬɭɚɞɵ. 
Ȼɨɥɚɬɬɵң ԕԝɪɚɦɵɧɞɚ ɤԛɤіɪɬ ɫɭɥɶɮɢɞ (ԐɟS) ɛɨɥɵɩ ɤɟɡɞɟɫɟɞі. Ɍɟɦɩɟɪɚɬɭɪɚ 
ɠɨԑɚɪɥɚԑɚɧ ɤɟɡɞɟ Ԑɟ ԕɨɠɞɚ ɟɪɢɞі, ɞɟɦɟɤ ɤԛɤіɪɬ ɦɟɬɚɥɞɚɧ ԕɨɠԑɚ ԧɬɟɞі. 
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𝐹𝑒ܵ + 𝑎ܱܥ = 𝑎ܵܥ + 𝐹𝑒ܱ.    (1.23) 

 

Ȼԝɥ ɪɟɚɤɰɢɹ ɦɟɬɚɥɥ ɦɟɧ ɲɥɚɤ ɲɟɤɚɪɚɫɵɧɞɚ ɞɚ ԧɬɟɞі. 
Ԛɲіɧɲі ɤɟɡɟң – ɛɚɥԕɭ ɤɟɡіɧɞɟ ԕɨɫɩɚɥɚɪɞɵ ɬɨɬɵԕɬɚɧɞɵɪɭ ԛɲіɧ ɨɬɬɟɝіɧің 

ɤԧɩ ɛɨɥԑɚɧɵ ԕɚɠɟɬ, ɚɥ ɛɨɥɚɬ ɞɚɣɵɧ ɛɨɥԑɚɧɞɚ ɨɥ ɡɢɹɧɞɵ ԕɨɫɩɚ ɛɨɥɵɩ ɛɨɥɚɬɬɵң 
ɦɟɯɚɧɢɤɚɥɵԕ ԕɚɫɢɟɬіɧ ɬԧɦɟɧɞɟɬɟɞі. 

Ȼɨɥɚɬɬɵ ɬԝɧɞɵɪɭ ɠԥɧɟ ɞɢɮɮɭɡɢɹɥɵԕ ԥɞіɫɬɟɪіɦɟɧ 
ԕɵɲԕɵɥɫɵɡɞɚɧɞɵɪɚɞɵ. Ɍԝɧɞɵɪɭ ԥɞіɫіɧɞɟ ɫԝɣɵԕ ɛɨɥɚɬԕɚ ɤԧɦіɪɬɟɝі ɛɚɪ, ɟɪіɝіɲ 
ԕɵɲԕɵɥɫɵɡɞɚɧɞɵɪԑɵɲɬɚɪ ԕɨɫɚɞɵ (ԐɟMn, ԐɟSi, Ⱥl). ɇԥɬɢɠɟɞɟ Mn, Si, Ⱥl 
ɬɨɬɵԕɬɚɧɵɩ MnɈ, SiɈ2, Ⱥl2Ɉ3 ɬԛɡіɥɟɞі, ɨɥɚɪɞɵң ɫɚɥɦɚԑɵ ɬɟɦіɪɞɟɧ ɬԧɦɟɧ 
ɛɨɥԑɚɧɞɵԕɬɚɧ ԕɨɠԑɚ ԕɨɫɵɥɚɞɵ. 

Ⱦɢɮɮɭɡɢɹɥɵԕ ԥɞіɫɩɟɧ ԕɨɠɞɵ ԕɵɲԕɵɥɫɵɡɞɚɧɞɵɪɚɞɵ. Ɏɟɪɪɨɦɚɪɝɚɧɟɰ, 
ɮɟɪɪɨɫɢɥɢɰɢɣ ԝɫɚԕɬɚɥɵɩ ɛɟɬіɧɟ ɫɟɛіɥɟɞі. Ɍɟɦіɪɞің ɲɚɥɚ ɬɨɬɵԑɵ ɛɨɥɚɬɬɚ ɟɪіɩ 
ԕɨɠԑɚ ɚɭɵɫɚɞɵ. 

Ԕɵɲԕɵɥɫɵɡɞɚɧɞɵɪɭ ɞԥɪɟɠɟɫіɧɟ ԕɚɪɚɣ ɛɨɥɚɬɬɚɪɞɵ ɬɵɧɵɲ, ԕɚɣɧɚɭ ɠԥɧɟ 
ɠɚɪɬɵɥɚɣ ɬɵɧɵɲ ɟɬіɩ ԕԝɹɞɵ. Ԕɚɣɧɚɭ ɛɨɥɚɬɵɧɵң ԕɵɲԕɵɥɞɚɧɭɵ ɦɟɬɚɥɞɚԑɵ 
ԐɟɈ ɦɟɧ ɤԧɦіɪɬɟɝіɧің ԥɪɟɤɟɬɬɟɫɭі ɧԥɬɢɠɟɫіɧɞɟ ԕɚɬɚɸ ɤɟɡіɧɞɟ ɞɟ ɠɚɥԑɚɫɚ 
ɛɟɪɟɞі. 

 𝐹𝑒ܱ + ܥ = 𝐹𝑒 +  (1.24)     .ܱܥ

 

(1.24) ɮɨɪɦɭɥɚɫɵ ɛɨɣɵɧɲɚ ɪɟɚɤɰɢɹ ɠԛɪɝɟɧ ɤɟɡіɧɞɟ ɤԧɦіɪɬɟɝі ɬɨɬɵԑɵ 
ɚɠɵɪɚɩ, ɛɨɥɚɬɬɚɧ ɚɡɨɬ ɩɟɧ ɫɭɬɟɝіɧің ɛԧɥіɧɭіɧɟ ԥɫɟɪіɧ ɬɢɝіɡɟɞі ɠԥɧɟ ɛɨɥɚɬɬɵ 
ԕɚɣɧɚɬɚɞɵ. Ԕɚɣɧɚɭ ɛɨɥɚɬɵɧɵң ԕԝɪɚɦɵɧɞɚ ɦɟɬɚɥɥ ɟɦɟɫ ɛԧɝɞɟ ɛԧɥɲɟɤɬɟɪ 
ɛɨɥɦɚɣɬɵɧɞɵԕɬɚɧ, ɨɧɵң ɫɨɡɵɥԑɵɲɬɵԕ ԕɚɫɢɟɬі ɠɨԑɚɪɵ ɛɨɥɚɞɵ. 

Ԕɵɲԕɵɥɫɵɡɞɚɧɭɵ ɬɵɧɵɲ ɠԥɧɟ ԕɚɣɧɚɭ ɛɨɥɚɬɬɚɪɵɧɵң ɚɪɚɥɵԑɵɧɞɚԑɵ 
ɛɨɥɚɬɬɚɪɞɵ ɠɚɪɬɵɥɚɣ ɬɵɧɵɲ ɛɨɥɚɬ ɞɟɩ ɚɬɚɣɞɵ. 

Ȼɨɥɚɬ ԧɧɞіɪɭɞің ɧɟɝіɡɝі ԥɞіɫɬɟɪіɧɟ ɨɬɬɟɝіɥі ɤɨɧɜɟɪɬɟɪɥɟɪɞɟ, ɞɨԑɚɥɵ 
ɷɥɟɤɬɪɩɟɲɬɟɪіɧɞɟ ԧɧɞіɪɭɥɟɪ ɠɚɬɚɞɵ. 

Ԕɚɡіɪɝі ɠɚԑɞɚɣɞɚ ɛɨɥɚɬɬɵ ԕɨɪɵɬɭ ԛɲіɧ ɧɟɝіɡɝі ɦɚɬɟɪɢɚɥɞɚɪԑɚ 
ɫɚɧɚɥɚɬɵɧɞɚɪ: ԕɚɣɬɚ ɛɚɥԕɵɬɵɥɚɬɵɧ ɲɨɣɵɧ, ɫɤɪɚɩ (ɩɪɨɤɚɬɬɵң, ɫɨԑɭɞɵң, 
ɲɬɚɦɩɬɚɭɞɵң, ɛɨɥɚɬɬɵ ɦɟɯɚɧɢɤɚɥɵԕ ԧңɞɟɭɞің ԕɚɥɞɵԕɬɚɪɵ, ɠɚɪɚɦɫɵɡ ɛɨɥɚɬ 
ɛԝɣɵɦɞɚɪ ɦɟɧ ɛԧɥɲɟɤɬɟɪ) ɠԥɧɟ ɮɟɪɪɨԕɨɪɵɬɩɚɥɚɪ; ɮɥɸɫɬɟɪ (ɋɚɋɈ3) ɦɟɧ 
ɬɨɬɵԕɬɵɪԑɵɲ ԕɨɫɩɚɥɚɪ (ɬɟɦіɪ ɪɭɞɚɫɵ); ɨɬɵɧ (ɤɨɤɫ ɧɟɦɟɫɟ ɤɨɥɨɲɧɢɤɬі ɝɚɡ, 
ɬɚɛɢԑɢ ɝɚɡ, ɦɚɡɭɬ). 

Ȼɨɥɚɬɬɵ ɷɥɟɤɬɪ ɩɟɲɬɟɪіɧɞɟ ɛɚɥԕɵɬɭ ԛɲіɧ ɷɥɟɤɬɪ ɷɧɟɪɝɢɹɫɵ 
ԕɨɥɞɚɧɵɥɚɞɵ. 

Ȼɨɥɚɬɬɵ ɚɥԑɚɧɞɚ, ԥɪ ɬԛɪɥі ɷɥɟɦɟɧɬɬɟɪɞің (ɤԧɦіɪɬɟɤɬің, ɦɚɪɝɚɧɟɰɬің, 
ɤԛɤіɪɬɬің, ɮɨɫɮɨɪɞɵң ɬ.ɛ.) ɚɪɬɵԕ ɦԧɥɲɟɪіɧ ɛɚɥԕɵɦɚɞɚɧ ɤɟɬіɪɭ ԥɞіɫɬɟɪіɧɟ 
ɛɚɣɥɚɧɵɫɬɵ ɦɟɬɚɥɥɭɪɝɢɹɥɵԕ ɩɪɨɰɟɫɬɟɪ ԕɵɲԕɵɥɞɵ ɠԥɧɟ ɧɟɝіɡɞі ɛɨɥɵɩ 
ɛԧɥіɧɟɞі. 

Ԕɵɲԕɵɥɞɵ ɩɪɨɰɟɫɬɟɪ ɬɟɦіɪɞі, ɤɪɟɦɧɢɣɞі, ɦɚɪɝɚɧɟɰɬі ɬɨɬɵԕɬɚɧɞɵɪɵɩ 
ɠԥɧɟ ɤԧɩ ɦԧɥɲɟɪɞɟ SіO2 ɛɚɪ ԕɵɲԕɵɥ ɲɥɚɤ ɩɚɣɞɚ ɛɨɥɭɵɧ ԕɚɦɬɚɦɚɫɵɡ ɟɬɟɞі. 
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Ȼԝɥ, ԧɡ ɤɟɡɟɝіɧɞɟ ɩɟɲɬің ɛԝɡɵɥɭɵɧɚ ɠɨɥ ɛɟɪɦɟɭ ԛɲіɧ ɨɧɵң ɚɫɬɚɪɵɧɵң 
ԕɵɲԕɵɥ ɦɚɬɟɪɢɚɥɞɚɧ ɛɨɥɭɵɧ ԕɚɥɚɣɞɵ. 

Ԕɵɲԕɵɥɞɵ ɩɪɨɰɟɫɬɟɪɞɟ ɡɢɹɧɞɵ ԕɨɫɩɚɥɚɪɞɵң ɚɪɬɵԕ ɦԧɥɲɟɪіɧ ɤɟɬіɪɭ 
ɦԛɦɤіɧ ɟɦɟɫ. ɇɟɝіɡɞі ɩɪɨɰɟɫɬɟɪ ɛɚɥԕɵɦɚɞɚɧ ɡɢɹɧɞɵ ԕɨɫɩɚɥɚɪɞɵ ɮɥɸɫɬɟɪ 
(ɢɡɜɟɫɬɧɹɤ ɋɚɋɈ3) ɤіɪɝіɡɭ ɚɪԕɵɥɵ ɤɟɬіɪɭɝɟ ɦԛɦɤіɧɞіɤ ɛɟɪɟɞі, ɧԥɬɢɠɟɫіɧɞɟ 
ɨɥɚɪ ɤɚɥɶɰɢɣ ɮɨɫɮɚɬɵ ɠԥɧɟ ɤԛɤіɪɬɬі ɤɚɥɶɰɢɣ ɬԛɪіɧɞɟ ɲɥɚɤԕɚ ɚɭɵɫɚɞɵ. 

Ԕɚɡіɪɝі ɦɟɬɚɥɥɭɪɝɢɹɞɚ ɛɨɥɚɬɬɵң ɧɟɝіɡɝі ɤԧɥɟɦі ɤɨɧɜɟɪɬɟɪɥɟɪɞɟ, ɷɥɟɤɬɪ 
ɩɟɲɬɟɪіɧɞɟ ɚɥɵɧɚɞɵ. 

Ɉɬɬɟɤɬі-ɤɨɧɜɟɪɬɟɪ ɬԥɫіɥі - ɫԝɣɵԕ ɲɨɣɵɧɞɵ ɛɨɥɚɬԕɚ ԕɚɣɬɚ ɛɚɥԕɵɬɭɞɵң 
ɬԛɪɥɟɪіɧің ɛіɪі, ɛԝɥ ɨɬɵɧ ɲɵԑɵɧɞɚɦɚɣ-ɚԕ, ɬɟɯɧɢɤɚɥɵԕ ɬɚɡɚ ɨɬɬɟɝіɦɟɧ 
ɲɨɣɵɧɞɵ ԛɪɥɟɭ ɚɪԕɵɥɵ іɫɤɟ ɚɫɵɪɵɥɚɞɵ. 

Ɉɬɬɟɝіɦɟɧ ԛɪɥɟɭ ɩɟɲɬɟɝі ɬɟɦɩɟɪɚɬɭɪɚɧɵ 18000ɋ ɞɟɣіɧ ɠɟɬɤіɡɟɞі, 
ɧԥɬɢɠɟɫіɧɞɟ ɧɟɝіɡɞі ԕɨɠɞɵң ɬԛɡіɥɭі ɠɵɥɞɚɦɞɚɩ, ɨԑɚɧ ɤԛɤіɪɬ ɩɟɧ ɮɨɫɮɨɪɞɵң 
ɤɟɬɭіɧɟ, ɫɨɧɞɚɣ-ɚԕ ɤԧɦіɪɬɟɤɬің, ɦɚɪɝɚɧɟɰɬің, ɤɪɟɦɧɢɣɞің ɬɨɬɵԑɭɵɧɚ ɦԛɦɤіɧɞіɤ 
ɬɭɚɞɵ. 

Ʉԧɩɬɟɧ-ɤԧɩ ɬɚɪɚԑɚɧɵ ɲɨɣɵɧɞɵ ɫɚңɵɥɚɭɫɵɡ ɬԛɩɬі ɤɨɧɜɟɪɬɟɪɥɟɪɞɟ 
ɠɨԑɚɪɵɞɚɧ ɨɬɬɟɝіɦɟɧ ԛɪɥɟɭ ɬԥɫіɥі ɛɨɥɵɩ ɫɚɧɚɥɚɞɵ. 

Ɉɬɬɟɤɬі – ɤɨɧɜɟɪɬɟɪ ɬԥɫіɥі ɤɨɧɜɟɪɬɟɪɞің ԛɥɤɟɧ ɫɵɣɵɦɞɵɥɵԑɵɦɟɧ (300-

350ɬ), ɠɨԑɚɪԑɵ ԧɧіɦɞіɥіɝіɦɟɧ (ɛіɪ ɤɨɧɜɟɪɬɟɪɞɟɧ ɠɵɥɵɧɚ 3 ɦɥɧ.ɬ. ɞɟɣіɧ ɛɨɥɚɬ), 
ɠɚԕɫɵ ɪɟɬɬɟɥɭіɦɟɧ ɠԥɧɟ ɛɨɥɚɬɬɚԑɵ ɮɨɫɮɨɪɞɵң, ɤԛɤіɪɬɬің ɠԥɧɟ ɚɡɨɬɬɵң ɬԧɦɟɧ 
ɦԧɥɲɟɪіɦɟɧ, ԥɪ ɬԛɪɥі ɯɢɦɢɹɥɵԕ ԕԝɪɚɦɞɚɪɵ ɲɨɣɵɧ ɦɟɧ ɫɤɪɚɩɬɵ ɩɚɣɞɚɥɚɧɭ 
ɦԛɦɤіɧɞіɝіɦɟɧ ɫɢɩɚɬɬɚɥɚɞɵ. 

Эɥɟɤɬɪɥі ɛɨɥɚɬ ɛɚɥԕɵɬɭ ɩɪɨɰɟɫі - ɛɨɥɚɬɬɵ ɞɨԑɚɥɵ ɷɥɟɤɬɪɥі ɧɟɦɟɫɟ 
ɢɧɞɭɤɰɢɹɥɵԕ ɩɟɲɬɟɪɞɟ ɚɥɭ ɩɪɨɰɟɫі. Ɉɥ ɦɚɪɬɟɧ ɦɟɧ ɤɨɧɜɟɪɬɟɪ ɬԥɫіɥɞɟɪіɦɟɧ 
ɫɚɥɵɫɬɵɪԑɚɧɞɚ ԥɠɟɩɬԥɭіɪ ɠɟɬіɥɞіɪіɥɝɟɧ ɛɨɥɵɩ ɫɚɧɚɥɚɞɵ, ԧɣɬɤɟɧі ɷɥɟɤɬɪ 
ɬɨԑɵɧɵң ԧɥɲɟɦɞɟɪіɧ ԧɡɝɟɪɬɭ ɠɵɥɭɥɵԕ ɬԥɪɬіɛіɧ ɠɟңіɥ ɪɟɬɬɟɭɝɟ ɦԛɦɤіɧɞіɤ 
ɛɟɪɟɞі. Ȼɚɥԕɵɬɭɞɵң ɠɨԑɚɪԑɵ ɬɟɦɩɟɪɚɬɭɪɚɫɵ (20000ɋ ɞɟɣіɧɝі) ɦɟɬɚɥɞɚɧ 
ɮɨɫɮɨɪ ɦɟɧ ɤԛɤіɪɬɬі ɬɨɥɵԕ ɤɟɬіɪɭ ԛɲіɧ ɠɨԑɚɪɵ ɧɟɝіɡɞі ԕɨɠɞɚɪɞɵ ԕɨɥɞɚɧɭɞɵ 
ԕɚɦɬɚɦɚɫɵɡ ɟɬɟɞі. Ɍɨɬɵԕɬɚɧɞɵɪɚɬɵɧ ɨɪɬɚ ɛɨɥɦɚԑɚɧ ɠɚԑɞɚɣɞɚ ɠɚԕɫɵ 
ԕɵɲԕɵɥɫɵɡɞɚɧɞɵɪɵɥԑɚɧ ɠɨԑɚɪɵ ɫɚɩɚɥɵ ɤԧɦіɪɬɟɤɬі ɠԥɧɟ ɥɟɝіɪɥɟɧɝɟɧ, 
ɬɨɬɬɚɧɛɚɣɬɵɧ, ԕɵɡɭԑɚ ɛɟɪіɤ ɤɨɧɫɬɪɭɤɰɢɹɥɵԕ ɛɨɥɚɬɬɚɪ ɦɟɧ ԕɨɪɵɬɩɚɥɚɪɞɵ 
ɚɥɭԑɚ ɦԛɦɤіɧɞіɤ ɬɭԑɵɡɚɞɵ. 

Эɥɟɤɬɪ ɞɨԑɚɫɵɦɟɧ ɛɚɥԕɵɬɭ ɬɨɬɬɚɧɛɚɣɬɵɧ ɠɨԑɚɪɵ ɫɚɩɚɥɵ 
ɤɨɧɫɬɪɭɤɰɢɹɥɵԕ ɛɨɥɚɬɬɚɪɞɵң ԧɧɞіɪіɫі ԛɲіɧ ɤԧɩɬɟɧ-ɤԧɩ ɤɟң ɬɚɪɚɥԑɚɧ. Ȼԝɥ 
ɬԥɫіɥɝɟ ɠɚɬɚɬɵɧɞɚɪ: ɧɟɝіɡɞі ɠԥɧɟ ԕɵɲԕɵɥɞɵ ɞɨԑɚ ɩɟɲɬɟɪі, ɜɚɤɭɭɦɞɵԕ ɞɨԑɚɥɵ, 
ɷɥɟɤɬɪɥі-ɲɥɚɤɬɵԕ ɞɨԑɚɥɵ ɠԥɧɟ ɩɥɚɡɦɚɥɵԕ ɞɨԑɚɥɵ. 
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1.2 ɫɭɪɟɬ - Ȼɨɥɚɬɬɵ ɨɬɬɟɤɬі ɤɨɧɜɟɪɬɟɪ ɬԥɫіɥіɦɟɧ ԧɧɞіɪɭ 

 

Ȼɨɥɚɬɬɵ ԕԝɸ ԕɚɥɵɩԕɚ (ԕɚɥɵң ԕɚɛɵɪԑɚɥɵ ɲɨɣɵɧ ԕɚɥɵɩɬɚɪ) ɧɟɦɟɫɟ 
ԛɡɞіɤɫіɡ ɦɵɫɬɵ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɥɚɪɞɚ іɫɤɟ ɚɫɵɪɵɥɭɵ ɦԛɦɤіɧ. 

1.3 Шɨɣыɧ ԧɧɞіɪіɫіɧɞɟɝі ɞɨɦɧɚ ɝɚɡы 

Ⱦɨɦɧɚ ɝɚɡɵ - ɛԝɥ ɞɨɦɧɚ ɩɟɲɬɟɪіɧɞɟ ɲɨɣɵɧ ɠԥɧɟ ɮɟɪɪɨԕɨɪɵɬɩɚɥɚɪɞɵң 
ɛɚɥԕɵɬɭ ɤɟɡіɧɞɟ ɩɚɣɞɚ ɛɨɥɚɬɵɧ ԧɧіɦ. Ɉɧɵң ԕԝɪɚɦɵ ɩɟɲɬɟɝі ɤɨɤɫ ɠԥɧɟ ɨɬɵɧ 
ԕɨɫɩɚɥɚɪɵɧɵң ɨɬɬɟɝіɧің ԥɪɬԛɪɥі ԕԝɪɚɦɵɦɟɧ ɠɚɧɭɵ, ɬɟɦіɪɞің ɠԥɧɟ ɲɨɣɵɧɧɵң 
ɛɚɫԕɚ ɷɥɟɦɟɧɬɬɟɪіɧің ɬԛɡіɥɭі, ԥɤɬɚɫɬɵң ɵɞɵɪɚɭɵ ɠԥɧɟ ɞɨɦɧɚ ɩɟɲɬɟɪіɧɞɟɝі 
ɛɚɫԕɚ ɞɚ ɩɪɨɰɟɫɬɟɪɞің ɧԥɬɢɠɟɫіɧɞɟ ɩɚɣɞɚ ɛɨɥɚɞɵ. Ɉɥ ɪɟɝɟɧɟɪɚɬɢɜɬі ɚɭɚ 
ɠɵɥɵɬԕɵɲɬɚɪɵɧɞɚ, ɦɟɬɚɥɥɭɪɝɢɹɥɵԕ ɤԥɫіɩɨɪɵɧɞɚɪɞɵң ɛɚɫԕɚ ɞɚ ɰɟɯɬɚɪɵɧɞɚ 
ɠԥɧɟ ɤɨɤɫ ɯɢɦɢɹɥɵԕ ɡɚɭɵɬɬɚɪɵɧɞɚ ԕɵɡɞɵɪɭ ԛɲіɧ ɝɚɡɞɵ ɨɬɵɧ ɪɟɬіɧɞɟ 
ԕɨɥɞɚɧɵɥɚɞɵ. 

Ⱦɨɦɧɚ ɝɚɡɵɧɵң ԕԝɪɚɦɵ ɞɨɦɧɚɥɵԕ ԛɞɟɪіɫɬің ɬɟɯɧɨɥɨɝɢɹɫɵɧɚ ɠԥɧɟ 
ɲɨɣɵɧɧɵң ɬԛɪɥɟɪіɧɟ, ɤɨɤɫɬɵ ɲɵԑɵɧɵɧɚ, ɨɬɬɟɝі ɛɚɣɵɬɭ ɞԥɪɟɠɟɫіɧɟ ɠԥɧɟ 
ԛɪɥɟɭɞің ɵɥԑɚɥɞɚɧɞɵɪɭɵɧɚ, ɩɟɲɤɟ ɛԧɥіɧɝɟɧ ɬɚɛɢԑɢ ɝɚɡɞɵң ɦԧɥɲɟɪіɧɟ 
ɛɚɣɥɚɧɵɫɬɵ. Ⱦɨɦɧɚ ɝɚɡɵɧɵң ɧɟɝіɡɝі ɠɚɧԑɵɲ ɡɚɬɬɚɪɵ ɤԧɦіɪɬɟɤ ɦɨɧɨɨɤɫɢɞі ɦɟɧ 
ɫɭɬɟɝі ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ. Шɨɣɵɧɞɵ ɛɚɥԕɵɬɭ ɤɟɡіɧɞɟ ɞɨɦɧɚ ɝɚɡɵ  23-30% CO, 

1,5-9% ɫɭɬɟɝіɧі  ԕԝɪɚɣɞɵ. ɋɨɧɵɦɟɧ ԕɚɬɚɪ ɞɨɦɧɚ ɝɚɡɵɧɞɚ 0,5% ɞɟɣіɧ ɦɟɬɚɧ ɛɚɪ. 
Ƚɚɡɞɚԑɵ ɤԧɦіɪɬɟɝі ɬɨɬɵԑɵɧɵң ԕԝɪɚɦɵ ɮɟɪɪɨԕɨɪɵɬɩɚɥɚɪ ɦɟɧ ɚɪɧɚɣɵ ɲɨɣɵɧ 
ԕԝɣɦɚɥɚɪɵɧ ɛɚɥԕɵɬɭɵ, ɤɨɤɫɬɵ ɬԝɬɵɧɭɞɵң ɠɨԑɚɪɵɥɚɭɵ, ԛɪɥɟɭɞің ɨɬɬɟɝіɦɟɧ 
ɛɚɣɵɬɭɵ, ɲɢɯɬɚɧɵң ɚɥɞɵɧ-ɚɥɚ іɲіɧɚɪɚ ɦɟɬɚɥɥɢɡɚɰɢɨɥɚɭ ɤɟɡіɧɞɟ ɚɪɬɚɞɵ. 
Ԛɪɥɟɭɞі ɵɥԑɚɥɞɚɧɞɵɪɭ ɠԥɧɟ ɬɚɛɢԑɢ ɝɚɡɞɵ ԛɪɥɟɭ ɞɨɦɧɚ ɝɚɡɵɧɞɚԑɵ ɫɭɬɟɝі ɦɟɧ 
ɦɟɬɚɧɧɵң ԝɥԑɚɸɵɧɚ ɚɥɵɩ ɤɟɥɟɞі, ɫɨɧɵң ɫɚɥɞɚɪɵɧɚɧ ɞɨɦɧɚ ɝɚɡɵ ɬɟɡ 
ɠɚɪɵɥԑɵɲ ɛɨɥɵɩ ɤɟɬɟɞі. Ⱦɨɦɧɚ ɝɚɡɵɧɞɚԑɵ ɫɭɬɟɝі ԕԝɪɚɦɵɧɵң ԝɥԑɚɸɵ 
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ɫɚɥԕɵɧɞɚɬɭ ɠԛɣɟɫіɧің ɷɥɟɦɟɧɬɬɟɪіɧің ɤԛɣіɩ ɤɟɬɭі ɠԥɧɟ ɞɨɦɟɧɞіɤ ɩɟɲɬің 
ɠԝɦɵɫ ɤɟңіɫɬіɝіɧɟ ɫɭɞɵң ɟɧіɩ ɤɟɬɭіɧɟ ɚɥɵɩ ɤɟɥɭі ɦԛɦɤіɧ. 

Ⱦɨɦɧɚ ɝɚɡɵɧɞɚԑɵ ɠɚɧԑɵɲ ɡɚɬɬɚɪ CO2 ɠԥɧɟ ɚɡɨɬɩɟɧ ɫԝɣɵɥɬɵɥɚɞɵ. 
Ʉԧɦіɪԕɵɲԕɵɥ ɝɚɡɵ ɬɟɦіɪɞің ԕɚɣɬɚ ɬԛɡіɥɭіɧɟ  ɠԥɧɟ ɤɚɪɛɨɧɚɬɬɚɪɞɵң 
ɵɞɵɪɚɭɵɧɚ, ɧɟɝіɡіɧɟɧ ԥɤɬɚɫɬɵң ɵɞɵɪɚɭɵɧɚ ɚɥɵɩ ɤɟɥɟɬіɧ ԧɧіɦ ɛɨɥɵɩ 
ɬɚɛɵɥɚɞɵ. Шɨɣɵɧɞɵ ɛɚɥԕɵɬɭɞɚԑɵ ɨɧɵң ԛɥɟɫі 16-19% ԕԝɪɚɣɞɵ. Ⱦɨɦɧɚ 
ɝɚɡɵɧɞɚԑɵ ɚɡɨɬ ɦԧɥɲɟɪі 45-52% ԕԝɪɚɣɞɵ. Ԛɪɥɟɭɞі ɨɬɬɟɝіɦɟɧ ɛɚɣɵɬɭ ɤɟɡіɧɞɟ 
ɞɨɦɧɚ ɝɚɡɵɧɞɚԑɵ ɚɡɨɬ ɦԧɥɲɟɪі ɚɡɚɹɞɵ. Ⱥɡɨɬ ɞɨɦɧɚ ɩɟɲі ɦɟɧ ɞɨɦɧɚ ɝɚɡɵɧɚ 
ɬɨɥɵԑɵɦɟɧ ɚɭɚ ԛɪɥɟɭ ɚɪԕɵɥɵ ɟɧɝіɡіɥɟɞі. Ⱥɡɨɬɬɵң ɤіɲɤɟɧɟ ɦԧɥɲɟɪі ԑɚɧɚ  
ɤɨɤɫɬɵң ԕԝɛɵɥɦɚɥɵ ɡɚɬɬɚɪɵɦɟɧ ɞɨɦɧɚ ɝɚɡɵɧɚ ɟɧɟɞі. Ɉɥ іɫ ɠԛɡіɧɞɟ ɩɟɲɬɟɝі 
ɛɚɫԕɚ ɡɚɬɬɚɪɦɟɧ ɪɟɚɤɰɢɹ ɠɚɫɚɦɚɣɞɵ, ɛԝɥ ɞɨɦɧɚ ɝɚɡɵɧɞɚԑɵ ɚɡɨɬ ɦɚɡɦԝɧɵɧ 
ɠԥɧɟ ɚɭɚɞɚԑɵ ɞɨɦɧɚ ɝɚɡɵɧɵң ɲɵԑɵɦɞɵɥɵԑɵɧ ɲɚɦɚɦɟɧ ɚɧɵԕɬɚɭԑɚ ɦԛɦɤіɧɞіɤ 
ɛɟɪɟɞі. 

1 ɬɨɧɧɚ ɲɨɣɵɧ ɛɚɥԕɵɬɭ ɤɟɡіɧɞɟ ɞɨɦɧɚ ɩɟɲі ɝɚɡɵɧɵң ɲɵԑɵɦɵ 1600-ɞɟɧ 
2100 ɦ3-ɝɟ ɞɟɣіɧ ɠɟɬɟɞі. Ɍɟɦіɪɞің ɬɨɧɧɚɫɵɧɚ ɲɚԕԕɚɧɞɚԑɵ ɤɨɤɫɬɵ ɧɚԕɬɵ 
ɬԝɬɵɧɭɞɵң ɬԧɦɟɧɞɟɭіɦɟɧ ɞɨɦɧɚ ɝɚɡɵ ɲɵԑɵɦɵ ɚɡɚɹɞɵ. 

Ⱦɨɦɧɚ ɝɚɡɵɧɵң ɬɵԑɵɡɞɵԑɵ ɨɧɵң ԕԝɪɚɦɵ ɛɚɣɥɚɧɵɫɬɵ 1,25-ɞɟɧ 1,37 
ɤɝ/ɦ3 ɚɪɚɥɵԑɵɧɞɚ ɛɨɥɚɞɵ. ɉɟɲɬɟ ɲɵԕԕɚɧɧɚɧ ɤɟɣіɧɝі ɞɨɦɧɚ ɝɚɡɵɧɞɚ ɬɟɦіɪɞің 
ɬԛɡіɥɭі ɤɟɡіɧɞɟ ɩɚɣɞɚ ɛɨɥɚɬɵɧ ɵɥԑɚɥɞɵң 3,5% ɛɨɥɭɵ ɦԛɦɤіɧ. 

 Ⱦɨɦɧɚ ɝɚɡɵɧɵң ɟң ɠɨԑɚɪԑɵ ɠɚɧɭ ɠɵɥɭɥɵԑɵ 6900 ɤȾɠ/ɦ3 ԕԝɪɚɣɞɵ, 
ɮɟɪɪɨɦɚɪɝɚɧɟɰɬі ɛɚɥԕɵɬɭɞɚ ɨɬɬɟɝіɦɟɧ ɛɚɣɵɬɭ ɤɟɡіɧɞɟ, ɚɥ ɲɨɣɵɧ ɛɚɥԕɵɬɭɞɚ ɟң 
ɤіɲіɠɚɧɭ ɠɵɥɭɥɵԑɵ 3000 ɤȾɠ/ɦ3 ԕԝɪɚɣɞɵ. 

Ԛɪɥɟɭɞɟ ɨɬɬɟɝіɧің ԕԝɪɚɦɵɧ ɚɡɚɣɬɭ, ɬɟɦіɪɞі ɛɚɥԕɵɬɭԑɚ ɚɪɧɚɥԑɚɧ ɬɚɛɢԑɢ 
ɝɚɡɞɵ ɬԝɬɵɧɭɞɵ ɚɡɚɣɬɭ ɠԥɧɟ ɝɚɡɞɵ ԝɧɬɚԕɬɚɥԑɚɧ ɤԧɦіɪɦɟɧ ɚɭɵɫɬɵɪɭ ɞɨɦɧɚ 
ɝɚɡɵɧɵң ɠɚɧɭ ɠɵɥɭɵɧɵң ɬԧɦɟɧɞɟɭіɧɟ ԥɤɟɥɟɞі. Ⱦɨɦɧɚ ɝɚɡɵ ԛɲіɧ ɠɚɥɵɧ 
ɬɚɪɚɥɭ ɠɵɥɞɚɦɞɵԑɵ 0,56 ɦ / ɫ. 

Ⱦɨɦɧɚ ɝɚɡɵɧɵң ɬԝɬɚɧɭ ɬɟɦɩɟɪɚɬɭɪɚɫɵ ɬԝɪɚԕɬɵ ɟɦɟɫ ɠԥɧɟ ɨɧɵң 
ԕԝɪɚɦɵɧɚ ɛɚɣɥɚɧɵɫɬɵ ɲɚɦɚɦɟɧ 650-700 ° C ɲɚɦɚɫɵɧɞɚ ɛɨɥɚɞɵ. 

Ⱥɭɚɦɟɧ ɚɥɞɵɧ-ɚɥɚ ɚɪɚɥɚɫԕɚɧ ɞɨɦɧɚ ɝɚɡɵ ԧɪɬɩɟɧ ɧɟɦɟɫɟ ɵɫɬɵԕ 
ɡɚɬɬɚɪɦɟɧ ԥɪɟɤɟɬɬɟɫɤɟɧɞɟ ɠɚɪɵɥɭɵ ɦԛɦɤіɧ. Ⱦɨɦɧɚ ɝɚɡɵɧɵң ɠɚɪɵɥɵɫ ɲɟɤɬɟɪі 
ɬԝɪɚԕɬɵ ɟɦɟɫ, ɨɥ ɨɧɵң ԕԝɪɚɦɵɧɚ ԕɚɪɚɣ ɚɭɵɬԕɢɞɵ. Ɍԧɦɟɧɝі ɲɟɝі - 24-ɬɟɧ 46% -
ԑɚ ɞɟɣіɧ, ɚɥ ɠɨԑɚɪԑɵ ɲɟɝі - 62-ɞɟɧ 72% -ԑɚ ɞɟɣіɧ. 

Ⱦɨɦɧɚ ɝɚɡɵɧɵң ɠɚɪɵɥɵɫɵɧɚɧ ɬɭɵɧɞɚɣɬɵɧ ԕɵɫɵɦ 460 ɤɉɚ-ԕɚ ɠɟɬɟɞі, 
ɛԝɥ ԕɨɪɲɚԑɚɧ ɨɪɬɚԑɚ ɠɚɧɭɞɵң ɠɵɥɭɵɧ ɚɣɬɚɪɥɵԕɬɚɣ ɬɚɪɚɥɵɩ ɤɟɬɭіɦɟɧ 
ɬԛɫіɧɞіɪіɥɟɞі. 

Ⱦɨɦɧɚ ɝɚɡɵɦɟɧ ɛіɪɝɟ ɩɟɲɬɟɧ ɤԧɩ ɦԧɥɲɟɪɞɟ ɲɚң ɲɵԑɚɞɵ, ɲɚɦɚɦɟɧ 1 
ɬɨɧɧɚ ɲɨɣɵɧԑɚ  50 ɤɝ ɞɟɣіɧ ɲɚң ɬԛɡіɥɟɞі. Ƚɚɡɞɵ ɬɚɡɚɪɬɩɚɫɬɚɧ ɛԝɪɵɧ ɝɚɡɞɵң 
ԕԝɪɚɦɵɧɞɚ 25-30 ɝ / ɦ3 ɲɚң ɛɚɪ, ɬɚɡɚɥɚɭɞɵң ԛɲ ɫɚɬɵɫɵɧɚɧ ɤɟɣіɧ ɝɚɡɞɚ 5 ɦɝ / 
ɦ3 ɲɚң ԕɚɥɚɞɵ. 

Ʉɨɥɨɲɧɢɤɬі ɲɚңɧɵң ɩɢɪɨɮɨɪɢɝі ɛɚɪ , ɹԑɧɢ ɚɭɚɦɟɧ ԥɪɟɤɟɬɬɟɫɤɟɧ ɤɟɡɞɟ 
ԧɡɞіɝіɧɟɧ ɠɚɪɵɥɭ ԕɚɭіɩі ɛɚɪ, ɨɥ ɲɚң ɠɢɧɚԑɵɲɬɚɪɞɚ ɠԥɧɟ ɥɚɫ ɝɚɡɞɵң ɝɚɡ 
ԕԝɛɵɪɥɚɪɵɧɞɚ ɞɨɦɧɚ ɝɚɡɵɧɵң ɠɚɪɵɥɭ ԕɚɭɩіɧ ɚɪɬɬɵɪɚɞɵ. Ȼԝɥ ԕɚɫɢɟɬ ɧɟɝіɡіɧɟɧ 
ɲɨɣɵɧɧɵң ɚɪɧɚɣɵ ɛɚɥԕɵɬɭ ɤɟɡіɧɞɟ ɩɚɣɞɚ ɛɨɥԑɚɧ ɲɚңԑɚ ɬԥɧ. Эɤɡɨɬɟɪɦɢɹɥɵԕ 
ɪɟɚɤɰɢɹɥɚɪɞɵң ɧԥɬɢɠɟɫіɧɞɟ ɲɚң ԕɚɛɚɬɵ ԕɚɬɬɵ ԕɵɡɚɞɵ, ɠɚɪɵԕ ԕɵɡɵɥ ɬіɫɤɟ 
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ɞɟɣіɧ ԧɡɞіɝіɧɟɧ ɠɚɧɚɞɵ ɠԥɧɟ ԕԝɪɵɥɵɦɞɚɪɞɵ ԕɵɡɞɵɪɚɞɵ. ȿɝɟɪ ɠɚɪɵɥԑɵɲ ɝɚɡ 
ԕɨɫɩɚɫɵɧ ɛɭɦɟɧ ɭɚԕɵɬɵɧɞɚ ɛɟɣɬɚɪɚɩɬɚɧɞɵɪɦɚɫɚңɵɡ ɠԥɧɟ ԕɵɡԑɚɧ ɲɚң 
ԕɚɛɚɬɵɧ ɫɭɵɬɩɚңɵɡ, ɨɧɞɚ ɞɨɦɧɚ ɝɚɡɵ ɠɚɪɵɥɭɵ ɦԛɦɤіɧ. 

Ⱦɨɦɧɚ ɝɚɡɵ ɠɚɪɵɥԑɵɲ ɛɨɥɵɩ ɤɟɥɟɞі. ɀɚɪɵɥɵɫ ԕɚɭіɩіɧɟ ԕɚɪɫɵ ɤԛɪɟɫɭ 
ԛɲіɧ ɫɭ ɛɭɵ ɧɟɦɟɫɟ ɚɡɨɬɩɟɧ ɫԝɣɵɥɬɵɥɚɞɵ. Ȼԝɞɚɧ ɛɚɫԕɚ ɚɭɚɧɵң ԧɧɟɪɤԥɫіɩɬіɤ 
ԕɨɧɞɵɪԑɵɥɚɪԑɚ ɟɧіɩ ɤɟɬɭіɧɟ ɠԥɧɟ ɠɚɪɵɥԑɵɲ ԕɨɫɩɚɧɵ ԕɚɥɵɩɬɚɫɬɵɪɭԑɚ ɠɨɥ 
ɛɟɪɦɟɭ ԛɲіɧ ɞɨɦɧɚ ɝɚɡɵɧ ɚɪɬɵԕ ԕɵɫɵɦɦɟɧ ԝɫɬɚɭԑɚ ɬɵɪɵɫɚɞɵ. 

Ⱦɨɦɧɚ ɝɚɡɵ ԧɬɟ ɭɥɵ. ɍɥɚɧɭ ԕɚɫɢɟɬɬɟɪі ɤԧɦіɪɬɟɤ ɬɨɬɵԑɵɧɵң ɠɨԑɚɪɵ 
ԕԝɪɚɦɵɧɚ ɛɚɣɥɚɧɵɫɬɵ. O2 ɚɪԕɵɥɵ ɠɨԑɚɪɵ ɯɢɦɢɹɥɵԕ ɠɚԕɵɧɞɵԑɵ ɫɚɥɞɚɪɵɧɚɧ 
ɞɟɧɟɝɟ ɟɧіɩ, ɤԧɦіɪɬɟɤ ɬɨɬɵԑɵ ɨɬɬɟɝіɧі ԕɵɡɵɥ ԕɚɧ ɤɥɟɬɤɚɥɚɪɵɧɵң іɲіɧɟɧ ɚɥɵɩ 
ɬɚɫɬɚɣɞɵ. ɇԥɬɢɠɟɫіɧɞɟ ɨɬɬɟɝі ɚɲɵԑɭɵ ɦɟɧ ɥɟɣɤɨɡɞɵң ɠɨԑɚɪɵɥɚɭɵ ɛɚɣԕɚɥɚɞɵ 
ɠԥɧɟ ɨɪɝɚɧɢɡɦ ԧɥɟɞі. 

Ƚɚɡɛɟɧ ɭɥɚɧɭ ɦɟɧ ɝɚɡ ɠɚɪɵɥɵɫɬɚɪɵ ԕɚɪɚ ɦɟɬɚɥɥɭɪɝɢɹɞɚԑɵ ԕɚɭіɩɬі 
ɮɚɤɬɨɪɥɚɪ  ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ, ɦԝɧɞɚ ɞɨɦɧɚ ɩɟɲі, ɤɨɤɫɬɵԕ ɩɟɲ, ɝɟɧɟɪɚɬɨɪ ɠԥɧɟ 
ɬԛɪɥі ɤɟɧ ɨɪɵɧɞɚɪɵɧɵң ɬɚɛɢԑɢ ɝɚɡɞɚɪɵ ɤɟңіɧɟɧ ɩɚɣɞɚɥɚɧɵɥɚɞɵ. Ȼԝɥ 
ɝɚɡɞɚɪɞɵң ɭɥɵɥɵԑɵ ɦɟɧ ɠɚɪɵɥԑɵɲɬɵԑɵ ɨɥɚɪɞɵң ɯɢɦɢɹɥɵԕ ԕԝɪɚɦɵɦɟɧ 
ɚɧɵԕɬɚɥɚɞɵ. 
 

1.1 ɤɟɫɬɟ – Ԕɚɪɚ ɦɟɬɚɥɥɭɪɝɢɹɞɚ ɩɚɣɞɚɥɚɧɵɥɚɬɵɧ ɝɚɡɞɚɪɞɵң ԕԝɪɚɦɵ 

Ƚɚɡɞɵң ԕԝɪɚɦɞɚɫ 
ɛԧɥіɤɬɟɪі 

Ⱦɨɦɧɚ ɝɚɡɵ Ʉɨɤɫ ɝɚɡɵ Ƚɟɧɟɪɚɬɨɪ 
ɝɚɡɵ 

Ɍɚɛɢԑɢ ɝɚɡ 

Ʉԧɦіɪɬɟɤ ɬɨɬɵԑɵ 27-29% 7% 26-31% - 

ɋɭɬɟɝі 2-3% 50-52% 9-10% - 

Ɇɟɬɚɧ ɠԥɧɟ ɛɚɫԕɚ 
ɤԧɦіɪɫɭɬɟɝі 

0,2-0,4% 24-26% 3-6% 94,3% 

Ʉԧɦіɪԕɵɲԕɵɥɵ 11-12% 3-4% 1,5-3% 0,3% 

Ⱥɡɨɬ 55-57% 11-12% 55% 5,2% 

 

1.4 Кԥɫіɩɨɪыɧ ɬɭɪɚɥы ɦɚғɥұɦɚɬ 

«Ɍɟɤɟɥі ɤɟɧɞі ԕɚɣɬɚ ԧɧɞɟɭ ɤɟɲɟɧі» ɀШɋ 2006 ɠɵɥɞɵң 1 ԕɚɪɚɲɚɫɵɧɞɚ 
«Ʉɚɡɰɢɧɤ» ȺԔ ԕԝɪɚɦɵɧɞɚ ԕԝɪɵɥԑɚɧ. Ԕɚɡіɪɝі ɬɚңɞɚ Ɍɟɤɟɥі ɤɟɧɞі ԕɚɣɬɚ ԧɧɞɟɭ 
ɤɟɲɟɧіɧɞɟ ɠɵɥɵɧɚ 400 ɦɵң ɬɨɧɧɚ ɲɨɣɵɧ ԧɧɞіɪɟɬіɧ ɞɨɦɧɚ ԧɧɞіɪіɫі ɠԝɦɵɫ 
іɫɬɟɩ ɬԝɪ. 
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1.3 ɫɭɪɟɬ - Ɍɟɤɟɥі ɤɟɧɞі ԕɚɣɬɚ ԧɧɞɟɭ ɤɟɲɟɧі 
 

Ʉɟɲɟɧɞɟɝі ɛіɪіɧɲі ɛԧɥіɦ – ɞɨɦɧɚɥɵԕ ɰɟɯ – ɬɚɫɵɦɚɥɞɚɭ ɤԧɥɟɦі ɛɨɣɵɧɲɚ 
ɡɚɭɵɬɬɵң ɠɟɬɟɤɲі ɰɟɯі, ɨɧɵң ԛɥɟɫіɧɟ ɡɚɭɵɬɬɚ ɠɚɥɩɵ ɬɚɫɵɦɚɥɞɚɭɥɚɪɞɵң 40% 
ɤɟɥɟɞі. 

Ⱦɨɦɧɚɥɵԕ ɰɟɯɬің ɧɟɝіɡɝі ɛɚԑɵɬɵ - ɲɨɣɵɧ ԕɨɪɵɬɭ. Шɨɣɵɧ ԕɨɪɵɬɭ 
ɩɪɨɰɟɫі ԛɡɞіɤɫіɡ ɩɪɨɰɟɫɫ. Шɨɣɵɧɞɵ ɲɚɯɬɚ ɩɟɲɬɟɪіɧɞɟ ԕɨɪɵɬɚɞɵ. 

Ⱦɨɦɧɚ ɩɟɲі ɠɨԑɚɪԑɵ ɛԧɥіɤɬɟɧ (ɬԧɝɭ ɚɩɩɚɪɚɬɵɦɟɧ ɦɨɣɵɧɧɚɧ), ɬԧɦɟɧɝɟ 
ԕɚɪɚɣ ɤɟңɟɣɬіɥɟɬіɧ ɲɚɯɬɚɞɚɧ, ɲɨɣɵɧ ɦɟɧ ɲɥɚɤ ɠɢɧɚɥɚɬɵɧ ɛԝɞɚɧ, ԕɚɩɲɵԕɬɚɧ 
ɠԥɧɟ ɨɲɚԕɬɚɧ ɬԝɪɚɞɵ. Ⱦɨɦɧɚ ɩɟɲіɧ ɫɚɥԕɵɧɞɚɬɭ ԛɲіɧ ɚɪɧɚɣɵ ɜɟɪɬɢɤɚɥɶɞɵ 
ɧɟɦɟɫɟ ɝɨɪɢɡɨɧɬɚɥɶɞɵ ɦԝɡɞɚɬԕɵɲɬɚɪɞɵ ɩɚɣɞɚɥɚɧɚɞɵ (ɫɭ ɧɟɦɟɫɟ ɛɭɥɚɧɞɵɪɵɩ 
ɫɚɥԕɵɧɞɚɬɭ). 

Ⱦɨɦɧɚ ɩɟɲіɧің ɦɨɣɵɧɵɧɚ ɲɢɯɬɚɧɵ ԥɞɟɬɬɟɝіɞɟɣ ɟɤі ɫɤɢɩɩɟɧ ɠɟɬɤіɡɟɞі, 
ɹԑɧɢ ɚɪɧɚɣɵ ɤԧɥɛɟɭɥіɤ ɤԧɬɟɪɝіɲɬɟɪɦɟɧ, ɫɵɣɵɦɞɵɥɵԑɵ 3200-5000ɦ3 іɪі 
ɩɟɲɬɟɪɞɟ ɠԛɤ ɬɢɟɭɞі ɤɨɧɜɟɣɟɪɥɟɪɦɟɧ ɠԛɪɝіɡɟɞі. ɉɟɲɤɟ ɲɢɯɬɚɧɵ ɛԧɥіɤɬɟɪɦɟɧ 
ɬɢɟɣɞі, ɨɥɚɪɞɵ «ɤɚɥɨɲɬɚɪ» ɞɟɩ ɚɬɚɣɞɵ; ɞɨɦɧɚ ɩɟɲіɧің ԕɢɦɚɫɵ ɛɨɣɵɧɲɚ ɪɭɞɚ, 
ɤɨɤɫ ɠԥɧɟ ԕɨɫɩɚɥɚɪɞɵ ɚɪɧɚɣɵ ɬԧɝɭ ɚɩɩɚɪɚɬɵ ɚɪԕɵɥɵ ɛԧɥіɧɟɞі. 

Ԕɵɡɞɵɪɵɥԑɚɧ ɚɭɚ, ɫԝɣɵԕ, ɝɚɡ ɬԥɪіɡɞі ɧɟɦɟɫɟ ɲɚң ɬԛɪɞі ɨɬɵɧ ɩɟɲɬің 
ɬԧɦɟɧɝі ɠɚԑɵɧɞɚ ɨɪɧɚɥɚɫԕɚɧ ɮɭɪɦɚɥɵԕ ԕԝɪɵɥԑɵ ɚɪԕɵɥɵ ɛɟɪіɥɟɞі. Ԧɡɚɪɚ 
ԥɪɟɤɟɬ ɟɬɟ ɨɬɵɪɵɩ, ɲɢɯɬɚɧɵ ԕɵɡɞɵɪɵɥԑɚɧ ɚɭɚɦɟɧ ɬԧɦɟɧ ɬԛɫіɪɭ ɲɚɦɚɫɵɧɚ 
ԕɚɪɚɣ ɤɨɤɫ ɠɚɧɵɩ ɤɟɬɟɞі ɠԥɧɟ ɤɨɤɫɬɚɧ ɚɥɵɧɚɬɵɧ ɨɬɬɟɝі ɚɪԕɵɥɵ ɪɭɞɚɞɚɧ 
ɬɟɦіɪɞі ԕɚɣɬɚ ԕɚɥɩɵɧɚ ɤɟɥɬіɪɭ ԛɲіɧ ԕɚɠɟɬ ɠɨԑɚɪɵ ɬɟɦɩɟɪɚɬɭɪɚɧɵ ɠɚɫɚɣɞɵ. 
Ȼіɪ ɭɚԕɵɬɬɚ ԥɤɬɚɫɬɵң, ɛɨɫ ɠɵɧɵɫɬɵң ɠԥɧɟ ɡɢɹɧ ɪɭɞɚ ɦɟɧ ɤɨɤɫ ԕɨɫɩɚɥɚɪɵɧɵң 
ɲɥɚɤɤɚ ɚɭɵɫɭ ɩɪɨɰɟɫі ɠԛɪɟɞі. 

Ⱦɨɦɧɚ ԕɨɪɵɬɭ ɩɟɲіɧің ɤԧɪɫɟɬɤіɲɬɟɪіɧɟ ɩɟɲɬің ԧɧіɦɞіɥіɝі, 
ɫɚɥɵɫɬɵɪɦɚɥɵ ɨɬɵɧ ɠԥɧɟ ɛɚɫԕɚ ɞɚ ɦɚɬɟɪɢɚɥɞɚɪ ɲɵԑɵɧɵ ɠɚɬɚɞɵ. ɉɟɲɬің 
ԧɧіɦɞіɥіɝі ɲɟɤɬі ɲɨɣɵɧɧɵң ɬԥɭɥіɤɬіɤ ԕɨɪɵɬɵɥɭɵɦɟɧ ɚɧɵԕɬɚɥɚɞɵ ɠԥɧɟ ɞɨɦɧɚ 
ɩɟɲіɧің ɩɚɣɞɚɥɵ ɤԧɥɟɦіɧɟ, ɤɟɥіɩ ɬԛɫɟɬіɧ ɲɢɤіɡɚɬɬɵң ɫɚɩɚɫɵɧɚ, ԕɨɪɵɬɭ 
ɬԥɪɬіɛіɧɟ ɬԥɭɟɥɞі. Ԕɨɪɵɬɵɥɚɬɵɧ ɛɚɫԕɚ ɫԝɪɵɩɬɵ ɲɨɣɵɧɧɵң ɤԧɥɟɦіɧ (ɦɵɫɚɥɵ, 
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ɜɚɧɚɞɢɣ, ɦɚɪɝɚɧɟɰ ɠԥɧɟ ɬ.ɛ. ԕԝɪɚɦɵɧɞɚ ɛɚɪ ԕԝɣɵɥɚɬɵɧ) ɚɪɧɚɣɵ ɤԧɲіɪіɥɟɬіɧ 
ɤɨɷɮɮɢɰɢɟɧɬɬɟɪ ɚɪԕɵɥɵ ԕɚɣɬɚ ɫɚɧɚɣɞɵ. 

Ԥɪ ɬԛɪɥі ɤԧɥɟɦɞі ɩɟɲɬɟɪɞің ɠԝɦɵɫɵɧ ɞɨɦɧɚ ɩɟɲіɧің ɩɚɣɞɚɥɵ ɤԧɥɟɦіɧ 
ɩɚɣɞɚɥɚɧɭ ɤɨɷɮɮɢɰɢɟɧɬі (ɉɄɉɄ) ɚɪԕɵɥɵ ɛɚԑɚɥɚɣɞɵ. Ȼԝɥ ɩɟɲɬің V (ɦ3) ɨɧɵң 
ɬԥɭɥіɤɬіɤ ԧɧіɦɞіɥіɝіɧɟ Ɋ ɲɟɤɬі ɲɨɣɵɧ ɛɨɣɵɧɲɚ ԕɚɬɵɧɚɫɵɧ ɫɢɩɚɬɬɚɣɬɵɧ 
ɤɨɷɮɮɢɰɢɟɧɬ. 

 

ɉКɉК = 𝑉𝑃.      (1.25) 

 

Ʉԧɛіɧɟɫɟ ɩɟɲɬің ɤԧɥɟɦіɧ V(ɦ3) ɛɟɥɝіɥі ɛіɪ ɤɟɡɟңɞɟɝі ɨɪɬɚɲɚ ɬԥɭɥіɤɬіɤ 
ԧɧіɦɞіɥіɤɤɟ ɠɚɬԕɵɡɚɞɵ. 

ɉɄɉɄ ԧɡіɧің ԕԝɪɚɦɵ ɛɨɣɵɧɲɚ ɞɨɦɧɚ ɩɟɲіɧің ԕɚɧɞɚɣ ɤԧɥɟɦі ɬԥɭɥіɝіɧɟ 1 
ɬɨɧɧɚ ɲɨɣɵɧɞɵ ԕɨɪɵɬɭ ԛɲіɧ ɩɚɣɞɚɥɚɧɵɥɚɬɵɧɵɧ ɤԧɪɫɟɬɟɞі. 

Ԕɚɡіɪɝі ɬɚңɞɚ ɉɄɉɄ = 0,56 ɠɟɬɤɟɧ. ɉɄɉɄ ɤԧɪɫɟɬɤіɲіɧің ɲɚɦɚɫɵɧɚ 
ɦɚɬɟɪɢɚɥɞɚɪɞɵң ɮɢɡɢɤɚɥɵԕ-ɯɢɦɢɹɥɵԕ ԕɚɫɢɟɬɬɟɪі, ԛɪɥɟɭ ɬɟɦɩɟɪɚɬɭɪɚɫɵ ɦɟɧ 
ɤԧɥɟɦі, ɩɟɲɬің ɠԝɦɵɫ ɬԥɪɬіɛі, ɨɧɵң ɛɟɣіɧі ɠԥɧɟ ɛɚɫԕɚ ɞɚ ɛіɪԕɚɬɚɪ ɮɚɤɬɨɪɥɚɪ 
ԥɫɟɪіɧ ɬɢɝіɡɟɞі. Ɂɟɪɬɬɟɭ ɧɟɝіɡіɧɞɟ ɨɥɚɪɞɵң ԥɫɟɪ ɟɬɭ ɞɟңɝɟɣɥɟɪі ɩɟɲɩɟɧ 
ԕɨɪɵɬɵɥɚɬɵɧ ɲɨɣɵɧɧɵң ɤԧɥɟɦі ɦɟɧ ɫɚɩɚɫɵɧ ɠɨԑɚɪɵɥɚɬɭ ɲɚɪɬɬɚɪɵɧ 
ɚɧɵԕɬɚɣɞɵ. 

Ⱦɨɦɧɚ ɩɟɲіɧің ԕɚɥɵɩɬɵ ɠԝɦɵɫɵ ԛɲіɧ ԕɚɡіɪɝі ɞɨɦɧɚ ɰɟɯіɧің ɧɟɝіɡіɧ 
ԕԝɪɚɣɬɵɧ ɚɝɪɟɝɚɬɬɚɪ ɤɟɲɟɧі ԕɚɠɟɬ. Ȼԝɥ ɞɨɦɧɚ ɩɟɲɬɟɪіɧɟ ɲɢɯɬɚɧɵ 
ԕɚɛɵɥɞɚɭԑɚ, ɞɚɣɵɧɞɚɭԑɚ ɠԥɧɟ ɛɟɪɭɝɟ (ɲɢɤіɡɚɬ ɦɚɬɟɪɢɚɥɞɚɪɵɧɵң ԕɨɣɦɚɥɚɪɵ), 
ԛɪɥɟɭɞі ԕɵɡɞɵɪɭԑɚ (ԕԝɛɵɪɦɟɧ ɚɭɚ ԛɪɥɟɭɦɟɧ ɚɭɚ ԛɪɥɟɭ ɫɬɚɧɰɢɹɥɚɪɵ, 
ɤɚɭɩɟɪɥɟɪ), ɨɬɬɟɝіɧ ԧɧɞіɪɭɝɟ (ɨɬɬɟɤɬіɤ ɫɬɚɧɰɢɹ), ɦɨɣɵɧɞɵ ɝɚɡɞɵ ɬɚɡɚɪɬɭԑɚ, 
ɩɟɲɬі ԕɚɥɚɭɞɵ ɫɚɥԕɵɧɞɚɬɭ ԛɲіɧ ԕɚɠɟɬ ɫɭɞɵ ɛɟɪɭɝɟ, ɲɨɣɵɧ ɦɟɧ ɲɥɚɤ ԕɨɪɵɬɭ 
ԧɧіɦɞɟɪіɧ ɠɢɧɚɭԑɚ, ɝɚɡ ɬɚɡɚɪɬɭԑɚ ɚɪɧɚɥԑɚɧ ɚɝɪɟɝɚɬɬɚɪ ɤɟɲɟɧі. ɋɨɧɵɦɟɧ ԕɚɬɚɪ, 
ɞɨɦɧɚ ɩɟɲіɧің ԛɡɞіɤɫіɡ ɠԝɦɵɫɵɧ ԕɚɦɬɚɦɚɫɵɡ ɟɬɭ ԛɲіɧ ɦɵԕɬɵ ɷɧɟɪɝɟɬɢɤɚɥɵԕ 
ɠԥɧɟ ɦɟɯɚɧɢɤɚɥɵԕ ԕԝɪɵɥԑɵɥɚɪ ԕɚɠɟɬ. 

Шɨɣɵɧɞɵ ԧɧɞіɪɭɝɟ ɚɪɧɚɥԑɚɧ ɦɚɬɟɪɢɚɥɞɚɪ ɛɨɥɵɩ ɬɟɦіɪ ɪɭɞɚɥɵ ɲɢɤіɡɚɬ 
(ɪɭɞɚ, ɚɝɥɨɦɟɪɚɬ, ɲɟɤɟɦɬɚɫɬɚɪ), ɫɨɧɞɚɣ-ɚԕ, ɤɨɤɫ ɩɟɧ ɮɥɸɫɬɚɪ ԕɵɡɦɟɬ ɟɬɟɞі. 1 
ɬɨɧɧɚ ɲɨɣɵɧ ɚɥɭ ԛɲіɧ 2,5 ɛɚɫɬɚɩ 4,5 ɬɨɧɧɚԑɚ ɞɟɣіɧ ɦɚɬɟɪɢɚɥɞɚɪ ԕɚɠɟɬ. 
Ɍԝɬɵɧɵɥɚɬɵɧ ɲɢɤіɡɚɬɬɵң ɤԧɥɟɦі ɟң ɛɚɫɬɵɫɵ ɪɭɞɚɞɚԑɵ ɬɟɦіɪɞің ԕԝɪɚɦɵɧɚ 
ɠԥɧɟ ɨɧɵ ԕɨɪɵɬɭԑɚ ɞɚɣɵɧɞɵԕ ɞɟңɝɟɣіɧɟ ɬԥɭɟɥɞі. 

 1.4 ɫɭɪɟɬɬɟ ɪɭɞɚɥɵԕ ɚɭɥɚɦɟɧ ɠԥɧɟ ɬɟɦіɪɠɨɥ ɠɨɥɞɚɪɵɦɟɧ ɞɨɦɧɚ ɰɟɯіɧің 
ɤԧɥɞɟɧɟң ɬіɥіɝі ԝɫɵɧɵɥԑɚɧ. 
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1.4 ɫɭɪɟɬ - Ⱦɨɦɟɧɞі ɰɟɯɬɵң ɪɭɞɚ ɚɭɥɚɫɵɦɟɧ ɤԧɥɞɟɧɟң ԕɢɦɚɫɵ 

 

Ɍɟɦіɪ ɪɭɞɚɫɵɧ ɠԥɧɟ ɮɥɸɫɬɚɪɞɵң ɠɚɪɬɵ ɛԧɥіɝіɧ ԥɤɟɥɟɬіɧ ɡɚɭɵɬɬɚɪɞɵң 
ɤԧɛіɫіɧɞɟ ɞɨɦɧɚ ɩɟɲіɧің ɠɚɧɵɧɞɚ ɨɪɧɚɥɚɫɚɬɵɧ ɪɭɞɚɥɵԕ ɚɭɥɚɞɚ ɫɚԕɬɚɣɞɵ. 

Ɋɭɞɚɥɵԕ ɚɭɥɚ – ɛԝɥ, ɛіɪ ɠɚԑɵɧɞɚ ɠԛɤ ɬԛɫіɪɭ ԕԝɪɵɥԑɵɥɚɪɵ (ɷɫɬɚɤɚɞɬɚɪ, 
ɜɚɝɨɧ ɚɭɞɚɪԑɵɲɬɚɪɵ), ɛɚɫԕɚ ɠɚԑɵɧɞɚ ɛɭɧɤɟɪɥіɤ ɷɫɬɚɤɚɞɚ ɛɚɪ ɚɲɵԕ ԕɨɣɦɚ. ȿңі 
ɛɨɣɵɧɲɚ ԕɨɣɦɚ ԕɚɣɬɚ ɬɢɟɭіɲ ɤɪɚɧɦɟɧ ɠɚɛɵɥԑɚɧ, ɨɧɵң ɤԧɦɟɝіɦɟɧ ɠɟɬɤіɡіɥɟɬіɧ 
ɪɭɞɚ ɛɭɧɤɟɪɥіɤ ɷɫɬɚɤɚɞɚԑɚ ɛɟɪіɥɟɞі, ԧɥɲɟɧɟɞі ɠԥɧɟ ɫɤɢɩɬің ɤԧɦɟɝіɦɟɧ ɞɨɦɧɚ 
ɩɟɲіɧɟ ɛɟɪіɥɟɞі. 

ɋԝɣɵԕ ɲɨɣɵɧ ɠԥɧɟ ɲɥɚɤ ɩɟɲɬɟɪɞɟɧ ɬіɤɟɥɟɣ (ɚɪɚɥɵԕ 
ɫɵɣɵɦɞɵɥɵԕɬɚɪɫɵɡ) ɚɥɵɩ ɬɚɫɬɚɣɞɵ, ԕɨɪɵɬɭ ԧɧіɦɞɟɪіɧ ɠɢɧɚɭ ɞɨɦɧɚ 
ɩɟɲɬɟɪіɧің ɠԝɦɵɫ ɤɟɫɬɟɫіɦɟɧ іɥɟɫɤɟɧ ɛɚɣɥɚɧɵɫ ɤɟɫɬɟɫі ɛɨɣɵɧɲɚ ɧɚԕɬɵ ɠԥɧɟ 
ԕɚɬɚң ɠԛɪɝіɡіɥɭі ɤɟɪɟɤ. Шɨɣɵɧɧɵң ɲɵԑɚɪɵɥɭɵɧɵң ɟɫɟɩ ɚɣɵɪɵɫɚɬɵɧ ɫɚɧɵ ɛіɪ 
ɲɨɣɵɧɞɵԕ ԧңɟɲ ɤɟɡіɧɞɟ (4-6 ɫɚԑɚɬɬɵԕ ɰɢɤɥɞɚ) nɜ=3¸ 4, 4 ɫɚԑɚɬɬɚɧ ɚɡ ɰɢɤɥɞɚ 8-

10, ɟɤі ԧңɟɲ ɤɟɡіɧɞɟ 10-14, ԛɲ ɠԥɧɟ ɨɞɚɧ ɤԧɩ ԧңɟɲɬɟ 15-20 ԕԝɪɚɣɞɵ. Ʉԧɥɟɦі 
5000ɦ3 ɞɨɦɧɚ ɩɟɲіɧɞɟ ɲɵԑɚɪɵɥɵɦ ɬԥɭɥіɝіɧɟ 24 ɪɟɬ ɠԛɪɝіɡіɥɟɞі, ɹԑɧɢ ԛɡɞіɤɫіɡ 
ɞɟɩ ɚɣɬɭԑɚ ɛɨɥɚɞɵ. 
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1.5 ɫɭɪɟɬ – Ⱦɚɣɵɧ ԧɧіɦ 

1.5 Кԥɫіɩɨɪыɧɧың ɚɜɬɨɦɚɬɬɚɧɞыɪыɥɭ ɠɚғɞɚɣы 

Ɍɟɤɟɥі ɤɟɧɞі ԕɚɣɬɚ ԧɧɞɟɭ ɤɟɲɟɧіɧің ɚɜɬɨɦɚɬɬɚɧɞɵɪɵɥɭ ɠɚԑɞɚɣɵ ɛɚɫԕɚ 
ɤԥɫіɩɨɪɵɧɞɚɪɦɟɧ ɫɚɥɵɫɬɵɪԑɚɧɞɚ ɚɣɬɚɪɥɵԕɬɚɣ ɬԧɦɟɧ ɞɟɩ ɚɣɬɭԑɚ ɛɨɥɚɞɵ. Ɉɧɵң 
ɛɚɫɬɵ ɫɟɛɟɩɬɟɪіɧің ɛіɪі ɤԥɫіɩɨɪɵɧ ԕԝɪɵɥɵɫɵ ԥɪ ɬԛɪɥі ɤɨɦɩɚɧɢɹɥɚɪɦɟɧ 
ɠԛɪɝіɡіɥɝɟɧ. Ⱥɬɚɩ ɚɣɬɚɬɵɧ ɛɨɥɫɚԕ ɤԥɫіɩɨɪɵɧ ԕԝɪɵɥɵɫɵ ɛɚɫɬɚɩԕɵɞɚ ԕɵɬɚɣɞɵɧ 
ɦɚɦɚɧɞɚɪɵɦɟɧ ɛɚɫɬɚɥԑɚɧ, ɛіɪɚԕ ɫɨңɵɧɚ ɞɟɣіɧ ɠɟɬɩɟɝɟɧ. Ɉɞɚɧ ɤɟɣіɧ ɠɟɪɝіɥіɤɬɟ 
ɦɚɦɚɧɞɚɪɦɟɧ ɚɹԕɬɚɭԑɚ ɬɵɪɵɫԕɚɧ. Ʉԧɩɬɟɝɟɧ ɦɚɦɚɧɞɚɪ Ɍɟɦіɪɬɚɭ ԕɚɥɚɫɵɧɞɚԑɵ 
ɡɚɭɵɬɬɚɪɞɚɧ ɚɪɧɚɣɵ ɲɚԕɵɪɵɥԑɚɧ.  

 

 

1.5 ɫɭɪɟɬ – Ԕɵɬɚɣɞɚɧ ɤɟɥɝɟɧ ɦɚɦɚɧɞɚɪ 
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Ʉԥɫіɩɨɪɵɧɧɵң ɚɜɬɨɦɚɬɬɚɧɞɵɪɵɥɭɵɧɵң ɬԧɦɟɧ ɛɨɥɭɵɧɵң ɬɚԑɵ ɛіɪ ɫɟɛɟɛі 
ԕɵɬɚɣɞɵң ɚɪɡɚɧ ɫɚɩɚɫɵɡ ԕԝɪɵɥԑɵɥɚɪɦɟɧ ɠɚɛɞɵԕɬɚɥɭɵɧɞɚ. Ȼԝɥ 
ԕԝɪɵɥԑɵɥɚɪɵɞɵң ɤɟɦɲіɥіɤɬɟɪі: 

− ԕԝɠɚɬɬɚɦɚɥɚɪɵɧɵң ɬɟɤ ԕɵɬɚɣ ɬіɥіɧɞɟ ɛɨɥɭɵ; 
− ԕɵɡɦɟɬ ɦɟɪɡіɦі ԧɬɟ ԕɵɫԕɚ; 
− ɛɟɥɝіɫіɡ ɮɢɪɦɚɥɚɪɞɵң ԧɧіɦі, ɹԑɧɢ ɨɥɚɪ ɬɭɪɚɥɵ ɦԥɥіɦɟɬ ɠɨԕ; 
− ɬԧɦɟɧɝі ɫɚɩɚɥɵ ɦɚɬɟɪɢɚɥɞɚɧ ԕԝɪɚɫɬɵɪɵɥԑɚɧ; 
− ɤԧɩ ɠɚԑɞɚɣɞɚ ԕɚɣɬɚ ɠԧɧɞɟɭɝɟ ɤɟɥɦɟɣɞі. 

 

1.6 ɫɭɪɟɬ – Ⱥɬԕɚɪɭɲɵ ɦɟɯɚɧɢɡɦ 

 

Ⱥɬԕɚɪɭɲɵ ԕԝɪɵɥԑɵɥɚɪɞɵң ɬɟɡ іɫɬɟɧ ɲɵԑɭɧɚ ɛɚɣɥɚɧɵɫɬɵ ɤԧɩɬɟɝɟɧ 
ɤɥɚɩɚɧɞɚɪɞɵ ԕɨɥɦɟɧ ɚɲɵɩ-ɠɚɛɭԑɚ ɬɭɪɚ ɤɟɥɟɞі. Ȼԝɥ ԧɧɞіɪіɫɬі ɚɣɬɚɪɥɵԕɬɚɣ 
ɬɟɠɟɣɞі ɠԥɧɟ ԧɧɞіɪіɫ ɫɚɩɚɫɵɧ ɚɡɚɣɬɚɞɵ. 

1.7 Ⱦɢɩɥɨɦɞыԕ ɠɨɛɚɧың ɟɫɟɩɬɟɪ ԕɨɣыɥыɦы 

− ɝɚɡ ɠɚԑɭɲɵ ԕԝɪɵɥԑɵɧɵң ɬɟɯɧɨɥɨɝɢɹɥɵԕ ɩɪɨɰɟɫіɧ ɡɟɪɬɬɟɭ; 
− ɚɜɬɨɦɚɬɬɚɧɞɵɪɭɞɵң ɮɭɧɤɰɢɨɧɚɥɞɵԕ ɫԝɥɛɚɫɵɧ ԕԝɪɭ;  
− ɝɚɡ ɠɚԑɭɲɵ ԕԝɪɵɥԑɵɧɵң ȺȻɀ ɠԝɦɵɫ ɚɥɝɨɪɢɬɦіɧ ɠɚɫɚɭ; 
− ɝɚɡ ɠɚԑɭɲɵ ԕԝɪɵɥԑɵ ɠԛɣɟɫіɧің ɬɟɯɧɢɤɚɥɵԕ ԕԝɪɚɥɞɚɪ ɤɟɲɟɧіɧɟ ɬɚɥɞɚɭ 

ɠԛɪɝіɡɭ; 
− SCADA ɠԛɣɟɫіɧің ɨɪɬɚɫɵɧɞɚ ɜɢɡɭɚɥɞɵ ɦɧɟɦɨɫɯɟɦɚɫɵɧ ԥɡіɪɥɟɭ; 
− ɦɟɬɪɨɥɨɝɢɹ ɛɨɣɵɧɲɚ ɚɪɧɚɣɵ ɟɫɟɩ ɲɟɲɭ; 
− ɚɜɬɨɦɚɬɬɵ ɛɚɫԕɚɪɭ ɬɟɨɪɢɹɫɵ ɛɨɣɵɧɲɚ ɚɪɧɚɣɵ ɟɫɟɩ ɲɟɲɭ; 
− ԧɦіɪɬіɪɲіɥіɤ ԕɚɭіɩɫіɡɞіɝі ɛɨɣɵɧɲɚ ɛԧɥɦɟɧің ɦɟɬɪɨɥɨɝɢɹɥɵԕ 

ɠɚԑɞɚɣɥɚɪɵɧ ɠԥɧɟ ɦɢɤɪɨɤɥɢɦɚɬɬɵ ɟɫɟɩɬɟɭ; 
− ɬɟɯɧɢɤɚ – ɷɤɨɧɨɦɢɤɚɥɵԕ ɧɟɝіɡɞɟɦɟɝɟ ɫԥɣɤɟɫ ɚɜɬɨɦɚɬɬɚɧɞɵɪɭɞɵң 

ɲɵԑɵɧɞɚɪɵɧ ɟɫɟɩɬɟɭ ɠԥɧɟ ɠɨɛɚɧɵң ԧɡіɧ – ԧɡі ɚԕɬɚɭ ɦɟɪɡіɦіɧ ɚɧɵԕɬɚɭ. 
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2 Ⱦɨɦɧɚ ԧɧɞіɪіɫіɧің ɝɚɡ ɠɚғɭшы ԕұɪыɥғы ɠүɣɟɫіɧɟ ȺȻЖ ԥɡіɪɥɟɭ  

2.1 Ƚɚɡ ɠɚғɭшы ԕұɪыɥғыɧың ɬɟɯɧɨɥɨɝɢяɥыԕ ɩɪɨɰɟɫіɧ ɡɟɪɬɬɟɭ 

Ⱦɨɦɧɚ ɩɟɲɬɟɪіɧɞɟ ɲɨɣɵɧ ɠԥɧɟ ɮɟɪɪɨԕɨɪɵɬɩɚɥɚɪɞɵ ɛɚɥԕɵɬɭ ɤɟɡіɧɞɟ 
ɞɨɦɧɚ ɝɚɡɵ ɩɚɣɞɚ ɛɨɥɚɞɵ. Ɉɧɵң ԕԝɪɚɦɵ ɩɟɲɬɟɝі ɤɨɤɫ ɠԥɧɟ ɨɬɵɧ 
ԕɨɫɩɚɥɚɪɵɧɵң ɨɬɬɟɝіɧің ԥɪɬԛɪɥі ԕԝɪɚɦɵɦɟɧ ɠɚɧɭɵ, ɬɟɦіɪɞің ɠԥɧɟ ɲɨɣɵɧɧɵң 
ɛɚɫԕɚ ɷɥɟɦɟɧɬɬɟɪіɧің ɬԛɡіɥɭі, ԥɤɬɚɫɬɵң ɵɞɵɪɚɭɵ ɠԥɧɟ ɞɨɦɧɚ ɩɟɲɬɟɪіɧɞɟɝі 
ɛɚɫԕɚ ɞɚ ɩɪɨɰɟɫɬɟɪɞің ɧԥɬɢɠɟɫіɧɞɟ ɩɚɣɞɚ ɛɨɥɚɞɵ.  

ɉɟɲɬɟɧ ɲɵԕԕɚɧ ɬɚɡɚɪɬɵɥɦɚԑɚɧ ɞɨɦɧɚ ɝɚɡɵ ԕԝɛɵɪɥɚɪ ɚɪԕɵɥɵ ɝɚɡ 
ɬɚɡɚɥɚɭɲɵ ɰɟɯԕɚ ɠɟɬɤіɡіɥɟɞі. Ȼԝɥ ɰɟɯɬɚ ɞɨɦɧɚ ɝɚɡɵ ɛіɪɧɟɲɟ ɮɢɥɶɬɪɥɟɭɞɟɧ 
ԧɬіɩ, ԕԝɪɚɦɵɧɞɚԑɵ ɲɚң-ɬɨɡɚңɧɚɧ ɠԥɧɟɞɟ ɛɚɫԕɚɞɚ ɚɪɬɵԕ ɤɨɦɩɨɧɟɧɬɬɟɪɞɟɧ 
ɬɚɡɚɪɬɵɥɚɞɵ. 

 

 

2.1 ɫɭɪɟɬ - Ɍɟɤɟɥі ɤɟɧɞі ԕɚɣɬɚ ԧɧɞɟɭ ɤɟɲɟɧіɧɞɟɝі ɝɚɡ ɬɚɡɚɥɚɭɲɵ ɰɟɯ 

 

Ɍɚɡɚɪɬɵɥԑɚɧ ɞɨɦɧɚ ɝɚɡɵ ɪɟɝɟɧɟɪɚɬɢɜɬі ɚɭɚ ɠɵɥɵɬԕɵɲɬɚɪɵɧɞɚ, 
ɦɟɬɚɥɥɭɪɝɢɹɥɵԕ ɤԥɫіɩɨɪɵɧɞɚɪɞɵң ɛɚɫԕɚ ɞɚ ɰɟɯɬɚɪɵɧɞɚ ɠԥɧɟ ɤɨɤɫ ɯɢɦɢɹɥɵԕ 
ɡɚɭɵɬɬɚɪɵɧɞɚ ԕɵɡɞɵɪɭ ԛɲіɧ ɝɚɡɞɵ ɨɬɵɧ ɪɟɬіɧɞɟ ԕɨɥɞɚɧɵɥɚɞɵ. Ɍɚɡɚɪɬɵɥԑɚɧ 
ɞɨɦɧɚ ɝɚɡɵɧ ԧɧɞіɪіɫɬɟ ɩɚɣɞɚɥɚɧɭ ɤԥɫіɩɨɪɵɧ ɲɵԑɵɧɞɚɪ ɛіɪɲɚɦɚ ɚɡɚɣɬɭԑɚ ԧɡ 
ɵԕɩɚɥɵɧ ɬɢɝіɡіɩ ɨɬɵɪ. 

ȿɝɟɪ ɞɨɦɧɚ ɚɪɬɵԕ ɦԧɥɲɟɪɞɟ ɠɢɧɚԕɬɚɥɵɩ, ԕԝɛɵɪɥɚɪɞɚԑɵ ԕɵɫɵɦɧɵң 
ɚɪɬɵɪɭɵɧɚ ԥɤɟɥіɩ ɫɨԕɫɚ, ɨɧɞɚ ɞɨɦɧɚ ɝɚɡɵ ɝɚɡ ɠɚԑɭɲɵ ԕԝɪɵɥԑɵԑɚ  (ԐɀԔ) 
ɠіɛɟɪіɥɟɞі. ԐɀԔ-ɞɚ ɚɪɬɵɥԑɚɧ ɝɚɡ ɬɨɥɵԑɵɦɟɧ ɠɚɧɵɩ ɤɟɬɟɞі. Ⱥɪɬɵɥԑɚɧ ɝɚɡ 
ɠɨɣɵɥɦɚԑɚɧ ɠɚԑɞɚɣɞɚ ԕɨɪɲɚԑɚɧ ɨɪɬɚԑɚ, ɚɞɚɦ ɞɟɧɫɚɭɥɵԑɵɧɚ ɤԧɩ ɡɢɹɧ 
ɤɟɥɬіɪɟɞі. 
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2.2 ɫɭɪɟɬ - Ƚɚɡ ɠɚԑɭɲɵ ԕԝɪɵɥԑɵɧɵң  ɬɟɯɧɨɥɨɝɢɹɥɵԕ ɫԝɥɛɚɫɵ 
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Ƚɚɡ ɠɚԑɭɲɵ ԕԝɪɵɥԑɵɧɵң  ɬɟɯɧɨɥɨɝɢɹɥɵԕ ɫԝɥɛɚɫɵɧɞɚ ɤԧɪɫɟɬіɥɝɟɧɞɟɣ 
ɚɪɬɵɥԑɚɧ ɬɚɡɚɪɬɵɥԑɚɧ ɞɨɦɧɚ ɝɚɡɵ ԕԝɛɵɪ ɚɪԕɵɥɵ ԐɀԔ-ԑɚ ɤɟɥɟɞі. Ƚɚɡ ԐɀԔ-ɧɵң 
ԕɵɡɞɵɪԑɵɲɵɧɚ ɩɧɟɜɦɚɬɢɤɚɥɵԕ ɪɟɬɬɟɭɲі ɤɥɚɩɚɧ ɚɪԕɵɥɵ ԧɬɟɞі. 

 

 

2.3 ɫɭɪɟɬ - Ɍɟɤɟɥі ɤɟɧɞі ԕɚɣɬɚ ԧɧɞɟɭ ɤɟɲɟɧіɧɞɟɝі ɝɚɡ ɠɚԑɭɲɵ 
ԕԝɪɵɥԑɵɧɵң ԕɵɡɞɵɪԑɵɲɵ 

2.3 ɫɭɪɟɬɬɟ ɤԧɪɫɟɬіɥɝɟɧɞɟɣ ԕɵɡɞɵɪԑɵɲɬɚ ԛɲ ɬԝɬɚɧɞɵɪԑɵɲ ɠԥɧɟ ɚɥɬɵ 
ɝɚɡ ɲɵԑɵɫɵ ɛɚɪ. Ɍԝɬɚɧɞɵɪԑɵɲɬɚɪɞɚ ԛɧɟɦі ɩɪɨɩɚɧ-ɛɭɬɚɧ ɝɚɡɵ ɠɚɧɵɩ ɬԝɪɚɞɵ. 
Ɉɥ ɞɨɦɧɚ ɝɚɡɵɧɵң ɛіɪɞɟɧ ɬԝɬɚɧɵɩ ɠɚɧɵɩ ɤɟɬɭіɧɟ ɫɟɩɬіɝіɧ ɬɢɝіɡɟɞі. 

2.2 Ⱥɜɬɨɦɚɬɬɚɧɞыɪɭɞың ɮɭɧɤɰɢɨɧɚɥɞыԕ ɫұɥɛɚɫыɧ ԕұɪɭ 

Ⱥɜɬɨɦɚɬɬɚɧɞɵɪɭɞɵң ɮɭɧɤɰɢɨɧɚɥɞɵԕ ɫԝɥɛɚɫɵɬɟɯɧɨɥɨɝɢɹɥɵԕ ԛɪɞіɫɤɟ 
ɧɟɝіɡɞɟɥɝɟɧ ɫɵɡɛɚ. ɋԝɥɛɚɞɚ ɬɟɯɧɨɥɨɝɢɹɥɵԕ ɤɟɲɟɧɝɟ ɬԥɭɟɥɞі ɞɚɬɱɢɤɬɟɪ, 
ɠɚɛɞɵԕɬɚɪ, ɤɥɚɩɚɧɞɚɪ, ɤɨɧɬɪɨɥɥɟɪ, ɬԛɪɥɟɧɞіɪɝіɲ ɠԥɧɟ ɪɟɥɟɥɟɪ ɛɟɥɝіɥɟɧɟɞі. 
Ɉɞɚɧ ԥɪі ɫԝɥɛɚɞɚ ɞɚɬɱɢɤɬɟɪ ɪɟɬɬіɤ ɨɪɧɵ ɛɨɣɵɧɲɚ ԕɚɥԕɚɧɞɚ ɛɟɥɝіɥɟɧɟɞі. 

Ȼԝɥ ɠԝɦɵɫɬɚ ȽɀԔ ɠԝɦɵɫɵɧ ɚɜɬɨɦɚɬɬɚɧɞɵɪɭ ԕɚɪɚɫɬɵɪɵɥԑɚɧ. ɋɨԑɚɧ 
ɛɚɣɥɚɧɵɫɬɵ ɬɟɯɧɨɥɨɝɢɹɥɵԕ ɤɟɲɟɧɝɟ ɬԥɭɟɥɞі ɞɚɬɱɢɤɬɟɪ ɦɟɧ ԕԝɪɵɥԑɵɥɚɪԑɚ 
ԕɚɬɵɫɬɵ ɮɭɧɤɰɢɨɧɚɥɞɵԕ ɫԝɥɛɚ ԕԝɪɚɫɬɵɪɵɥɞɵ. 
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2.4 ɫɭɪɟɬ – ԐɀԔ ɚɜɬɨɦɚɬɬɚɧɞɵɪɭ ɮɭɧɤɰɢɨɧɚɥɞɵԕ ɫԝɥɛɚɫɵ 

Ⱥɜɬɨɦɚɬɬɚɧɞɵɪɭɞɵң ɮɭɧɤɰɢɨɧɚɥɞɵԕ ɫԝɥɛɚɫɵɧɞɚԑɵ ɛɟɥɝіɥɟɪ:  
Pȿ - ɛіɪіɧɲі ɪɟɬɬі ɛɚɫɬɚɩԕɵ ɬԛɪɥɟɧɞіɪɝіɲ, ɞɢɫɬɚɧɰɢɨɧɞɵ ɛɟɪіɥɟɬіɧ 

ɤԧɪɫɟɬɤіɲ, ԕɵɫɵɦɞɵ ԧɥɲɟɭɝɟ ɚɪɧɚɥԑɚɧ ɞɚɬɱɢɤ.  
Ɍȿ - ɨɪɧɚɬɵɥԑɚɧ ɨɪɧɵ ɛɨɣɵɧɲɚ ɬɟɦɩɟɪɚɬɭɪɚɧɵ ԧɥɲɟɭ ԛɲіɧ ɛіɪіɧɲі 

ɪɟɬɬі ԧɥɲɟɭіɲ ɬԛɪɥɟɧɞіɪɝіɲ.  
FT - ɲɵԑɵɧɞɵ ԧɥɲɟɭɝɟ ɚɪɧɚɥԑɚɧ ɞɚɬɱɢɤ, ɲɤɚɥɚɫɵɡ, ɤԧɪɫɟɬɤіɲɬɟɪ 

ɞɢɫɬɚɧɰɢɨɧɞɵ ɛɟɪіɥɟɞі, ɨɪɧɵ ɛɨɣɵɧɲɚ ɨɪɧɚɬɵɥԑɚɧ. 

2.3 Ƚɚɡ ɠɚғɭшы ԕұɪыɥғыɧың ȺȻЖ ɠұɦыɫ ɚɥɝɨɪɢɬɦіɧ ɠɚɫɚɭ 

ɀɚɥɩɵ ɚɥɝɨɪɢɬɦ ɞɟɩ ɚɥɞɵɧ ɚɥɚ ɧɟ іɫɬɟɭ ɤɟɪɟɤ ɟɤɟɧі ɞԥɥ ɤԧɪɫɟɬіɥɝɟɧ 
ɟɫɟɩɬɟɭ ɩɪɨɰɟɫіɧ ɚɣɬɚɞɵ. ȿɫɟɩɬɟɭ ɩɪɨɰɟɫі ԕɚɧɞɚɣ ɛɨɥɫɚ ɞɚ ɚɥԑɚɲԕɵ ɦԥɧɞɟɪɞɟɧ 
ɛɚɫɬɚɩ, ɫɨɥ ɚɪԕɵɥɵ ɬɨɥɵԕ ɚɧɵԕɬɚɥԑɚɧ ԕɨɪɵɬɵɧɞɵ ɲɵԕԕɚɧɲɚ ɠԛɪɝіɡіɥɟɞі. 
Ⱥɥɝɨɪɢɬɦ ԝԑɵɦɵɧɵң ɚɥԑɵɲɚɪɬɵɧɚ ɚɥɝɨɪɢɬɦɞіɤ ɩɪɨɰɟɫɩɟɧ ԕɚɬɚɪ ɦԛɦɤіɧ 
ɛɨɥɚɬɵɧ ɚɥԑɚɲԕɵ ɞɟɪɟɤɬɟɪ ɠɢɵɧɬɵԑɵɧɵң ɧԝɫԕɚɭɵ ɠԥɧɟ ԕɨɪɵɬɵɧɞɵ ɚɥɭԑɚ 
ɛɚɣɥɚɧɵɫɬɵ ɠԛɪɝіɡіɥɝɟɧ ɩɪɨɰɟɫɬің ɚɹԕɬɚɥԑɚɧɞɵԑɵɧ ɤԧɪɫɟɬɟɬіɧ ɟɪɟɠɟ ɟɧɟɞі. 
Ȼɟɥɝіɥі ɛіɪ ɛɚɫɬɚɩԕɵ ɞɟɪɟɤɬɟɪɞің ɠɢɵɧɵɧɚ ԕɨɥɞɚɧɵɥԑɚɧ ɚɥɝɨɪɢɬɦ ɬɢɹɧɚԕɬɵ 
ԕɨɪɵɬɵɧɞɵԑɚ ɤɟɥɦɟɭі ɧɟɦɟɫɟ ɟɫɟɩɬɟɭ ɛɚɪɵɫɵ ɚɹԕɬɚɥɦɚɣ ɬɨԕɬɚɥɭɵ ɦԛɦɤіɧ. 
ȿɝɟɪ ɟɫɟɩɬɟɭ ɩɪɨɰɟɫі ɛɟɥɝіɥі ɛіɪ ԕɨɪɵɬɵɧɞɵ ɚɥɭɦɟɧ ɚɹԕɬɚɥɫɚ (ɧɟ ɚɹԕɬɚɥɦɚɣ 
ԕɚɥɫɚ), ɨɧɞɚ ɚɥɝɨɪɢɬɦ ɦԛɦɤіɧ ɛɨɥɚɬɵɧ ɛɚɫɬɚɩԕɵ ɞɟɪɟɤɬɟɪɝɟ ԕɨɥɞɚɧɵɥɚɞɵ (ɧɟ 
ԕɨɥɞɚɧɭԑɚ ɛɨɥɦɚɣɞɵ) ɞɟɩ ԝɣԑɚɪɵɥɚɞɵ. 

Ⱥɥɝɨɪɢɬɦ ԝԑɵɦɧɵң ɦԥɧіɧ ɚɲɚ ɬԛɫɟɬіɧ ɨɧɵң ɦɵɧɚɞɚɣ ԕɚɫɢɟɬɬɟɪі ɛɚɪ: 
1. Ⱥɥɝɨɪɢɬɦ ɞɢɫɤɪɟɬɬі ɢɧɮɨɪɦɚɰɢɹɥɚɪɦɟɧ ɠɚɫɚɥɚɬɵɧ ԥɪɟɤɟɬɬɟɪɞі 

ɬɚԑɚɣɵɧɞɚɣɞɵ ɠԥɧɟ ԧɪɧɟɤɬɟɣɞі. Ⱥɥɝɨɪɢɬɦɝɟ ԕɚɬɵɫɬɵ ԥɪɟɤɟɬɬɟɪɞің ɛԥɪі 
ɞɢɫɤɪɟɬɬі ɛɨɥɚɞɵ. Ⱥɥɝɨɪɢɬɦɧің ɠԝɦɵɫɵɧɚ ԕɚɠɟɬɬі ɦɚɬɟɪɢɚɥɞɚɪ ɪɟɬіɧɞɟ 
ɫɢɦɜɨɥɞɵԕ ɦԥɬіɧɞɟɪ ɠԥɧɟ ɫɚɧɞɚɪ ɩɚɣɞɚɥɚɧɵɥɚɞɵ. 

2. Ⱥɥɝɨɪɢɬɦ ɛіɡɞің ԕɚɥɚɭɵɦɵɡԑɚ ԕɚɪɚɣ ԧɡɝɟɪɬɭɝɟ ɛɨɥɦɚɣɬɵɧ ɧɚԕɬɵ 
ɧԝɫԕɚɭ ɚɥɝɨɪɢɬɦɞɟ ɧɟ іɫɬɟɭ ɤɟɪɟɤɬіɝі ɚɥɞɵɧ-ɚɥɚ ɚɣԕɵɧ ɛɟɪɟɞі. Ɇɵɫɚɥɵ, ɛіɪ 
ɟɫɟɩɬі ɲɟɲɭɞің ɚɥɝɨɪɢɬɦі ɛɟɪіɥɫɟ ɨɧɞɚ ɨɣɥɚɧɛɚɣ-ɚԕ ɚɥɝɨɪɢɬɦɞɟ ԕɚɧɞɚɣ 
ɧԝɫԕɚɭɥɚɪ ɛɟɪіɥɫɟ, ɫɨɥ ɧԝɫԕɚɭɥɚɪɞɵ ɛɟɪіɥɭ ɪɟɬіɦɟɧ ɨɪɵɧɞɚɫɚԕ, ɟɫɟɩ ɲɵԑɚɞɵ. 

https://kk.wikipedia.org/w/index.php?title=%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D1%81c&action=edit&redlink=1
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Ⱥɥɝɨɪɢɬɦɧің ɨɫɵ ԕɚɫɢɟɬіɧ ɨɧɵң ɚɧɵԕɬɚɥԑɚɧɞɵԕ ԕɚɫɢɟɬі ɞɟɣɦіɡ. Ȼԝɥ ɠɚԑɞɚɣ 
ɚɞɚɦ ɫɢɹԕɬɵ ɟɦɟɫ ɨɣɥɚɭ ԕɚɛіɥɟɬі ɠɨԕ ԕԝɪɵɥԑɵɥɚɪɞɵң ɦɵɫɚɥɵ, ɤɨɦɩɶɸɬɟɪɞің 
ɤԧɦɟɝіɦɟɧ ɟɫɟɩɬɟɪɞі ɲɟɲɭ ɦԛɦɤіɧɞіɝіɧɟ ɤɟɩіɥɞіɤ ɛɟɪɞі. Ɇԝɧɞɚɣ ԕԝɪɵɥԑɵɥɚɪ 
ɚɥɝɨɪɢɬɦɧің ɠɚɪɥɵԕɬɚɪɵɧ ɨɣɥɚɧɛɚɫɬɚɧ ɮɨɪɦɚɥɶɞɵ ɨɪɵɧɞɚɣɞɵ. ɋɨɧɞɵԕɬɚɧ 
ɚɥɝɨɪɢɬɦɞі ɟɫɟɩɬі ɲɵԑɚɪɭԑɚ ԕɚɠɟɬɬіɧің ɛԥɪі ɛіɪ ɦԥɧɞі ɚɧɵԕɬɚɥɭ ɠԥɧɟ 
ɚɬԕɚɪɭɲɵԑɚ ɬԛɫіɧіɤɬі ԥɪі ɧɚԕɬɵ ɛɨɥɭɵ ɬɢіɫ. 

3. Ȼіɪ ɚɥɝɨɪɢɬɦɧің ԧɡіɧ ɛіɪɧɟɲɟ ɟɫɟɩɬің ɲɟɲіɦіɧ ɬɚɛɭ ԛɲіɧ ɩɚɣɞɚɥɚɧɭ 
ɦԛɦɤіɧɞіɝі, ɹԑɧɢ ɛɚɫɬɚɩԕɵ ɞɟɪɟɤɬɟɪ ɦԥɧɞɟɪіɧің ɠɢɵɧɵɧɚ ɩɚɣɞɚɥɚɧɵɥɭ 
ɦԛɦɤіɧɞіɝі ɛɚɪ. Ⱥɥɝɨɪɢɬɦɧің ɦԝɧɞɚɣ ԕɚɫɢɟɬіɧ ɤԧɩɲіɥіɤɤɟ ɛіɪɞɟɣɥіɤ, ɛɚɫԕɚɲɚ 
ɚɣɬԕɚɧɞɚ, ɠɚɥɩɵɥɵԕ ԕɚɫɢɟɬі ɞɟɩ ɚɬɚɣɞɵ. 

4. Ԥɪɛіɪ ɚɥɝɨɪɢɬɦ ɛɟɥɝіɥі ɛіɪ ɛɚɫɬɚɩԕɵ ɞɟɪɟɤɬɟɪɞің ɛɨɥɭɵɧ ɬɚɥɚɩ ɟɬɟɞі 
ɠԥɧɟ іɡɞɟɝɟɧ ɧԥɬɢɠɟɧі ɚɥɭԑɚ ɠɟɬɤіɡɟɞі. Ɇɵɫɚɥɵ, ɟɤі ɫɚɧɞɵ ԕɨɫɭ ɚɥɝɨɪɢɬɦɧɞɟ 
ԕɨɫɵɥԑɵɲɬɚɪ ɛɚɫɬɚɩԕɵ ɞɟɪɟɤɬɟɪɝɟ, ɚɥ ԕɨɫɵɧɞɵ ɧԥɬɢɠɟɝɟ ɠɚɬɚɞɵ. Ɉɫɵɥɚɣɲɚ, 
ɚɥɝɨɪɢɬɦɞɟɝі ԥɪɟɤɟɬɬɟɪɞің ɛɟɥɝіɥі ɛіɪ ɫɚɧɧɵң ɨɪɵɧɞɚɥɭɵɧɚɧ ɤɟɣіɧ ԕɚɠɟɬɬі 
ɧԥɬɢɠɟ ɚɥɭ ɦԛɦɤіɧɞіɝі ɚɥɝɨɪɢɬіɦɧің ɧԥɬɢɠɟɥіɥіɝі ɞɟɩ ɚɬɚɥɚɞɵ. 

ԐɀԔ ɠԝɦɵɫɵɧ ɚɜɬɨɦɚɬɬɚɧɞɵɪɭ ԛɲіɧ ɨɧɵң ɠԝɦɵɫ ɚɥɝɨɪɢɬɦіɧ 
ԕԝɪɚɫɬɵɪɵɩ ɚɥԑɚɧ ɞԝɪɵɫ. Ⱦԝɪɵɫ ɠɚɫɚɥԑɚɧ ɚɥɝɨɪɢɬɦ ɧԥɬɢɠɟɝɟ ɠɟɬɭɝɟ 
ɠɚɫɚɥԑɚɧ ɭɥɤɟɧ ԥɪі ɛɚɫɬɵ ԕɚɞɚɦ ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ. 

Ⱥɥɝɨɪɢɬɦ ԕԝɪɚɫɬɵɪɭɞɚԑɵ ɤɟɥɟɫі ɩɪɨɰɟɫɫɬɟɪɞі ԝɣɵɦɞɚɫɬɵɪɭ ɤɟɪɟɤ: 
− ɬɟɪɦɨɩɚɪɚɥɚɪɞɵң ɤԧɦɟɝіɦɟɧ ɚɥɚɭɞɵ ɛɚԕɵɥɚɭ ɠԥɧɟ ɝɚɡɞɵң ɚɜɬɨɦɚɬɬɵ 

ɬԛɪɞɟ ɠɚɧɭɵɧ; 
− ɞɨɦɧɚ ɝɚɡɵ ԕԝɛɵɪɵɧɞɚ ɫɬɚɛɢɥɶɞі ԕɵɫɵɦɞɵ ɚɜɬɨɦɚɬɬɵ ɬԛɪɞɟ 

ԕɚɦɬɚɦɚɫɵɡ ɟɬɭ. 
Ⱥɥɝɨɪɢɬɦɞɟɪɞі ɬɚɥɞɚɭɞɵң ɧɟɝіɡɝі ԥɞіɫɬɟɪі: 
− ɫԧɡɞіɤ-ɮɨɪɦɭɥɚɥɵԕ (ɬɚɛɢԑɢ ɬіɥɞɟɪɞɟ); 
− ԕԝɪɵɥɵɦɞɵ ɧɟɦɟɫɟ ɛɥɨɤ-ɫɯɟɦɚɥɚɪ; 
− ɚɪɧɚɣɵ ɚɥɝɨɪɢɬɦɞіɤ ɬіɥɞɟɪɞі ԕɨɥɞɚɧɭ; 
− ɝɪɚɮ-ɫɯɟɦɚɥɚɪ ɤԧɦɟɝіɦɟɧ (ɝɪɚɮ – ԥɪ ɫɵɡɵԕ ɟɤі ɧԛɤɬɟɧі ԕɨɫɚɬɵɧ, 

ɧԛɤɬɟɥɟɪ ɦɟɧ ɫɵɡɵԕɬɚɪ ɠɢɵɧɬɵԑɵ). ɇԛɤɬɟɥɟɪ ɲɵңɞɚɪ ɞɟɩ ɚɬɚɥɚɞɵ, ɫɵɡɵԕɬɚɪ-

ԕɚɛɵɪԑɚɥɚɪ; 
− ɩɟɬɪɢ ɬɨɪɵɧɵң ɤԧɦɟɝіɦɟɧ. 
Ȼɚԑɞɚɪɥɚɦɚɧɵ ɠɚɫɚɭ ɚɥɞɵɧɞɚ ɤԧɛіɧɟɫɟ ɫԧɡɞіɤ-ɮɨɪɦɭɥɚɥɵԕ ɠԥɧɟ ɛɥɨɤ-

ɫɯɟɦɚɥɵԕ ԥɞіɫɬɟɪ ԕɨɥɞɚɧɵɥɚɞɵ. Ʉɟɣɞɟ ɚɫɫɟɦɛɥɟɪ ɫɢɹԕɬɵ ɬԧɦɟɧɝі ɞɟңɝɟɣɞɟɝі 
ɬіɥɞɟɪɞɟ ɛɚԑɞɚɪɥɚɦɚɧɵ ɠɚɫɚɭ ɚɥɞɵɧɞɚ, ɛɚԑɞɚɪɥɚɦɚ ɚɥɝɨɪɢɬɦіɧ ɤɟɣɛіɪ ɠɨԑɚɪԑɵ 
ɞɟңɝɟɣɞɟɝі ɛɚԑɞɚɪɥɚɦɚɥɚɭ ɬіɥіɧің ɤɨɧɫɬɪɭɤɰɢɹɥɚɪɵɧ ԕɨɥɞɚɧɚ ɨɬɵɪɵɩ ɠɚɡɚɞɵ. 
Ʉԛɪɞɟɥі ɛɚԑɞɚɪɥɚɦɚɥɵԕ ɠԛɣɟɥɟɪ ɚɥɝɨɪɢɬɦɞɟɪіɧің ɛɚԑɞɚɪɥɚɦɚɥɵԕ 
ɫɢɩɚɬɬɚɦɚɥɚɪɵɧ ԕɨɥɞɚɧɭ ɵңԑɚɣɥɵ.  

Ɇɟɧ ɚɥɝɨɪɢɬɦɞі ɛɥɨɤ-ɫɯɟɦɚ ɬԛɪіɧɞɟ ԕԝɪɚɫɬɵɪɞɵɦ (2.5 ɫɭɪɟɬ).  
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2.5 ɫɭɪɟɬ - Ƚɚɡ ɠɚԑɭɲɵ ԕԝɪɵɥԑɵɧɵң ȺȻɀ ɠԝɦɵɫ ɚɥɝɨɪɢɬɦі 

2.4 Ƚɚɡ ɠɚғɭшы ԕұɪыɥғы ɠүɣɟɫіɧің ɬɟɯɧɢɤɚɥыԕ ԕұɪɚɥɞɚɪ ɤɟшɟɧіɧɟ 
ɬɚɥɞɚɭ ɠүɪɝіɡɭ 

Ԕɚɪɚɫɬɵɪɵɥɵɩ ɨɬɵɪԑɚɧ ɞɢɩɥɨɦɞɵԕ ɠɨɛɚɞɚ ɞɚɬɱɢɤɬɟɪ ɦɟɧ 
ԕԝɪɵɥԑɵɥɚɪɞɵ ɬɚңɞɚɭԑɚ ɦԛɦɤіɧɞіɤ ɛɨɥɦɚɞɵ. ɋɟɛɟɛі Ɍɟɤɟɥі ɤɟɧɞі ԕɚɣɬɚ ԧɧɞɟɭ 
ɤɟɲɟɧіɧɞɟ ɠɨɛɚԑɚ ɤɟɪɟɤ ԕԝɪɵɥԑɵɥɚɪɞɵң ɛɚɪɥɵԑɵ ԕɨɣɦɚɞɚ ɛɨɥɞɵ. Ȼԝɥ ɛіɪ 
ɠɚԑɵɧɚɧ ɠɨɛɚԑɚ ɤɟɬɟɬіɧ ɲɵԑɵɧɞɚ ɚɡɚɣɬɬɵ. 

Simatic S7-200 ɤɨɧɬɪɨɥɥɟɪі 
Simatic S7-200 - Siemens AG ɤɨɦɩɚɧɢɹɫɵɧɵң Simatic S7 ɚɜɬɨɦɚɬɬɚɧɞɵɪɭ 

ԕԝɪɵɥԑɵɥɚɪɵɧɵң ɨɬɛɚɫɵɧɚɧ, ɛɚԑɞɚɪɥɚɦɚɥɚɧɚɬɵɧ ɥɨɝɢɤɚɥɵԕ ɤɨɧɬɪɨɥɥɟɪɥɟɪ 
ɬɨɛɵ. Ԕɚɪɚɩɚɣɵɦ ɚɜɬɨɦɚɬɬɚɧɞɵɪɵɥԑɚɧ ɬɚɩɫɵɪɦɚɥɚɪɞɵ ɲɟɲɭ ԛɲіɧ ɦɢɤɪɨ-

PLC ɪɟɬіɧɞɟ ԕɨɥɞɚɧɵɥɚɞɵ. 
 

 

2.6 ɫɭɪɟɬ - Simatic S7-200 ɤɨɧɬɪɨɥɥɟɪі 
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 Simatic S7-200 - ɬԧɦɟɧ ɠԥɧɟ ɨɪɬɚ ɤԛɪɞɟɥіɥіɤɬɟɝі ɚɜɬɨɦɚɬɬɚɧɞɵɪɭ 
ɠԛɣɟɥɟɪіɧ ԕԝɪɭԑɚ ɚɪɧɚɥԑɚɧ ɛɚԑɞɚɪɥɚɦɚɥɚɧɚɬɵɧ ɤɨɧɬɪɨɥɥɟɪ. Ʉɨɧɬɪɨɥɥɟɪɞің 
ɧɟɝіɡɝі ɟɪɟɤɲɟɥіɤɬɟɪі: 

− ɠɟңіɥ ɨɪɧɚɬɭ, ɛɚԑɞɚɪɥɚɦɚɥɚɭ ɠԥɧɟ ɬɟɯɧɢɤɚɥɵԕ ԕɵɡɦɟɬ ɤԧɪɫɟɬɭ; 
− ԕɚɪɚɩɚɣɵɦ ɠԥɧɟ ɤԛɪɞɟɥі ɚɜɬɨɦɚɬɬɚɧɞɵɪɭ ɦіɧɞɟɬɬɟɪіɧ ɲɟɲɭ; 
− ɞɟɪɛɟɫ ɠԛɣɟ ɪɟɬіɧɞɟ ɩɚɣɞɚɥɚɧɭ ɦԛɦɤіɧɞіɝі; 
− ɤɨɧɬɪɨɥɥɟɪɥɟɪɞі ɷɤɨɧɨɦɢɤɚɥɵԕ ɠɚԑɵɧɚɧ ɬɢіɦɫіɡ ɞɟɩ ɫɚɧɚɣɬɵɧ 

ɠɟɪɥɟɪɞɟ ɩɚɣɞɚɥɚɧɭ ɦԛɦɤіɧɞіɝі. 
− PPI, MPI (Multi Point Interface), Industrial Ethernet, PROFIBUS-DP, AS 

ɢɧɬɟɪɮɟɣɫі, ɦɨɞɟɦɞіɤ ɛɚɣɥɚɧɵɫ; 
− ɲɚԑɵɧ ɤԧɥɟɦɞɟ, ɲɟɤɬɟɭɥі ɦԧɥɲɟɪɞɟ ɨɪɧɚɬɭ ɦԛɦɤіɧɞіɝі. 
Simatic S7-200 ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪі ɲɚԑɵɧ ɚɜɬɨɦɚɬɬɚɧɞɵɪɭ ɠԛɣɟɥɟɪіɧɞɟɝі 

ɛɚɫԕɚɪɭ ɠԥɧɟ ɪɟɬɬɟɭ ɦԥɫɟɥɟɥɟɪіɧ ɲɟɲɭɝɟ ɚɪɧɚɥԑɚɧ. ɋɨɧɵɦɟɧ ԕɚɬɚɪ, Simatic 
S7-200 ɛіɪɬԝɬɚɫ ɛɚɫԕɚɪɭ ɠԛɣɟɥɟɪіɧ ɠԥɧɟ ɠɚɥɩɵ ɚԕɩɚɪɚɬɬɵԕ ɠɟɥіɞɟ ɠԝɦɵɫ 
іɫɬɟɣɬіɧ ɛɚɫԕɚɪɭ ɠԛɣɟɥɟɪіɧ ɠɚɫɚɭԑɚ ɦԛɦɤіɧɞіɤ ɛɟɪɟɞі. Simatic S7-200 

ɤɨɧɬɪɨɥɥɟɪɥɟɪіɧің ɚɭԕɵɦɵ ԕɚɪɚɩɚɣɵɦ ɪɟɥɟɥɟɪ ɦɟɧ ɤɨɧɬɚɤɬɨɪɥɚɪ ԛɲіɧ 
ɤԛɪɞɟɥі ɚɜɬɨɦɚɬɬɚɧɞɵɪɭ ɬɚɩɫɵɪɦɚɥɚɪɵ ԛɲіɧ ԕɚɪɚɩɚɣɵɦ ɚɜɬɨɦɚɬɬɚɧɞɵɪɭ 
ɬɚɩɫɵɪɦɚɥɚɪɵɧɚɧ ɬԝɪɚɞɵ. Simatic S7-200 ɫɨɧɞɚɣ-ɚԕ, ɛɚɫԕɚɪɭ ɠԛɣɟɥɟɪіɧ 
ԕԝɪɭɞɚ ɞɚ ɩɚɣɞɚɥɚɧɵɥɞɵ, ɨɥɚɪ ԛɲіɧ ɚɪɧɚɣɵ ɷɥɟɤɬɪɨɧɞɵ ɦɨɞɭɥɶɞɟɪ ԥɡіɪɥɟɭ 
ԕɚɠɟɬ ɛɨɥɞɵ. 

Ԕɨɥɞɚɧɭ ɨɪɬɚɫɵɧɚ ɦɵɫɚɥ: 
− ɬɚɡɚɥɚɭ ɠԛɣɟɥɟɪі; 
− ɚԑɚɲ ԧңɞɟɭ ɦɚɲɢɧɚɥɚɪɵɧ ɛɚɫԕɚɪɭ; 
− ɚɜɬɨɦɚɬɬɵ ԕɚԕɩɚɧɵ ɛɚɫԕɚɪɭ; 
− ɥɢɮɬ ɠԥɧɟ ɤԧɬɟɪɭɞі ɛɚɫԕɚɪɭ; 
− ɤɨɧɜɟɣɟɪɥіɤ ɠɟɥіɧі ɛɚɫԕɚɪɭ; 
− ɬɚԑɚɦ ԧɧɟɪɤԥɫіɛі; 
− ԕɚɲɵԕɬɚɧ ɛɚɫԕɚɪɭ ɠԛɣɟɥɟɪі; 
− ɬԛɪɥі ɦԧɥɲɟɪɥɟɭ ɠԛɣɟɫі. 

Ʉɨɧɬɪɨɥɥɟɪ ɟɤі ɬԛɪɥі ɬԛɪɞɟ ɲɵԑɚɪɵɥɚɞɵі: 
− Simatic S7-200: ɠɚɥɩɵ ԧɧɟɪɤԥɫіɩɬіɤ ɩɚɣɞɚɥɚɧɭ ԛɲіɧ ɫɬɚɧɞɚɪɬɬɵ 

ɛɚԑɞɚɪɥɚɦɚɥɚɧɚɬɵɧ ɤɨɧɬɪɨɥɥɟɪɥɟɪ; 
− Siplus S7-200: Simatic S7-200 ɮɭɧɤɰɢɨɧɚɥɞɵ ɚɧɚɥɨɝɬɚɪɵ ɚɫɚ ɚɭɵɪ 

ɠԝɦɵɫ ɠɚԑɞɚɣɥɚɪɵ ԛɲіɧ. ɀԝɦɵɫ ɬɟɦɩɟɪɚɬɭɪɚɫɵɧɵң ɞɢɚɩɚɡɨɧɵ -20-ɞɟɧ +70 ° 
C-ԑɚ ɞɟɣіɧ, ɞіɪіɥɝɟ ɠԥɧɟ ɲɨɤ ɠԛɤɬɟɦɟɥɟɪіɧɟ ɠɨԑɚɪɵ ԕɚɪɫɵɥɵԕ. 

SIMATIC S7-200 ɤԧɦɟɝіɦɟɧ ɛɚɫԕɚɪɭ ɠԛɣɟɥɟɪіɧ ɠɨɛɚɥɚɭɞɵң ɛɚɪɥɵԕ 
ɮɭɧɤɰɢɹɥɚɪɵɧ ɨɪɵɧɞɚɭ ԛɲіɧ (ɠɚɛɞɵԕɬɵ ɠԥɧɟ ɛɚɣɥɚɧɵɫ ɠԛɣɟɥɟɪіɧ ɠɨɛɚɥɚɭ, 
ɤɨɧɮɢɝɭɪɚɰɢɹɥɚɭ ɠԥɧɟ ɩɚɪɚɦɟɬɪɥɟɪɞі ɨɪɧɚɬɭ, ɩɪɨɰɟɫɬɟɪɞі ɛɚɫԕɚɪɭ, ɞɟɪɟɤɬɟɪɞі 
ɦԝɪɚԑɚɬɬɚɭ) ɤɟɥɟɫі ɛɚԑɞɚɪɥɚɦɚɥɵԕ ɠɚɫɚԕɬɚɦɚɧɵ ԕɚɦɬɢɞɵ: 

− Simatic Step 7-MicroWin; 

− S7-200 PC-Access. 

Simatic S7-200 ɛɚԑɞɚɪɥɚɦɚɥɚɧɚɬɵɧ ɤɨɧɬɪɨɥɥɟɪі ɢɧɞɭɫɬɪɢɚɥɞɵ 
ɤɨɦɦɭɧɢɤɚɰɢɹɥɚɪɞɵ ԝɣɵɦɞɚɫɬɵɪɭɞɵң ɛіɪɧɟɲɟ ɧԝɫԕɚɥɚɪɵɧ ɩɚɣɞɚɥɚɧɭԑɚ 
ɦԛɦɤіɧɞіɤ ɛɟɪɟɞі: 
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− PPI (Point-to-Point Interface), MPI (Multi Point Interface) ɯɚɬɬɚɦɚɥɚɪɵɧɚ 
ɧɟɦɟɫɟ ɟɪɤіɧ ɛɚԑɞɚɪɥɚɦɚɥɚɧɚɬɵɧ ASCII ɯɚɬɬɚɦɚɥɚɪɵɧɚ ԕɨɥɞɚɭ ɤԧɪɫɟɬɟɬіɧ 
ɢɧɬɟɝɪɚɰɢɹɥɚɧԑɚɧ RS485 ɩɨɪɬɵ (ɥɚɪ) ɚɪԕɵɥɵ ɫɟɪɢɹɥɵԕ ɛɚɣɥɚɧɵɫ. MPI 
ɠɟɥіɫіɧɞɟ S7-200 ɤɨɧɬɪɨɥɥɟɪі ɬɟɤ ԕԝɥ ԕԝɪɵɥԑɵɥɚɪɵɧɵң ɮɭɧɤɰɢɹɥɚɪɵɧ 
ɨɪɵɧɞɚɣ ɚɥɚɞɵ. Ԕɨɫɵɦɲɚ ɛɚԑɞɚɪɥɚɦɚɥɵԕ ɧԝɫԕɚɭɥɵԕ ɇԝɫԕɚɭɥɵԕ ɤіɬɚɩɯɚɧɚɫɵ 
Modbus RTU ɠԥɧɟ USS ɩɪɨɬɨɤɨɥɞɚɪɵɧ ԕɨɥɞɚɭ ԛɲіɧ ɨɪɬɚɥɵԕ ɩɪɨɰɟɫɫɨɪɞɵң 
ɛɟɤіɬіɥɝɟɧ ɩɨɪɬɬɚɪɵɧ (ɥɟɪіɧ) ɩɚɣɞɚɥɚɧɭԑɚ ɦԛɦɤіɧɞіɤ ɛɟɪɟɞі; 

− AS-Interface ɠɟɥіɫіɧɟ CP 243-2 ɛɚɣɥɚɧɵɫ ɩɪɨɰɟɫɫɨɪɵ ɚɪԕɵɥɵ ԕɨɫɵɥɭ 
ɠԥɧɟ ɧɟɝіɡɝі ɠɟɥі ԕԝɪɵɥԑɵɫɵɧɵң ɮɭɧɤɰɢɹɥɚɪɵɧ ɨɪɵɧɞɚɭ; 

− Profibus-DP ɠɟɥіɫіɧɟ EM 277 ɛɚɣɥɚɧɵɫ ɦɨɞɭɥі ɚɪԕɵɥɵ ԕɨɫɵɥɭ ɠԥɧɟ 
ɢɧɬɟɥɥɟɤɬɭɚɥɞɵ DP ԕԝɪɵɥԑɵɫɵɧɵң ɮɭɧɤɰɢɹɥɚɪɵɧ ɨɪɵɧɞɚɭ; 

− CP 243-1 ɛɚɣɥɚɧɵɫ ɩɪɨɰɟɫɫɨɪɵ (TCP / IP) ɧɟɦɟɫɟ CP 243-1 IT (ȼɟɛ-

ɫɟɪɜɟɪ, ɷɥɟɤɬɪɨɧɞɵԕ ɩɨɲɬɚ) ɚɪԕɵɥɵ Ԧɧɟɪɤԥɫіɩɬіɤ Ethernet ɠɟɥіɫіɧɟ ԕɨɫɵɥɭ; 
− EM 241 ɦɨɞɭɥіɧ ɩɚɣɞɚɥɚɧɵɩ, ɦɨɞɟɦɞіɤ ɛɚɣɥɚɧɵɫ. 

EJX-A қыɫыɦ ɞɚɬɱɢɝі 
Ⱦɢɮɮɟɪɟɧɰɢɚɥɞɵԕ ԕɵɫɵɦ ɞɚɬɱɢɤɬɟɪіɧің ԕɵɫɵɦ ԧɥɲɟɭ ɨɫɵɧɞɚɣ 

ɞɢɚɮɪɚɝɦɚ ɧɟɦɟɫɟ ȼɟɧɬɭɪɢ ɚɬɚɩ ɚɣɬԕɚɧɞɚ ɞɚɬɱɢɤɬɟɪ, ԕɵɫɵɦ ɚɣɵɪɦɚ ɧԥɬɢɠɟɫі 
ɛɨɥɵɩ ɬɚɛɵɥɚɬɵɧ ɞɚɬɱɢɤɬɟɪɞі ɬԛɪɥі ɬԛɪɥɟɪіɦɟɧ ɩɚɣɞɚɥɚɧɵɥɚɞɵ. 
Ⱦɢɮɮɟɪɟɧɰɢɚɥɞɵԕ ԕɵɫɵɦ ɞɚɬɱɢɝі ɫɢɝɧɚɥ ԕɵɫɵɦ ɚɣɵɪɦɚɲɵɥɵԕɬɵ 
ɬԛɪɥɟɧɞіɪɟɞі. (DP) ɫԝɣɵԕɬɵԕ ɚԑɵɧɵɧɵң ɫɢɩɚɬɵɧɚ ɛɚɣɥɚɧɵɫɬɵ 
ɞɢɮɮɟɪɟɧɰɢɚɥɞɵ ԕɵɫɵɦ ɞɚɬɱɢɝі ɤɟɥіɫіɦ ԧɥɲɟɧɟɞі ԕɚɣɞɚ. (ɋɵɪɬԕɵ ɤɨɦɩɨɧɟɧɬі 
ԧɥɲɟɭ ɧԛɤɬɟɫі ɚɪԕɵɥɵ ԕɨɫɚ ɛɟɪіɥɟɞі) ɚɡ ɢɧɜɚɡɢɜɬі Ɍɢɩɬіɤ ɞɢɮɮɟɪɟɧɰɢɚɥɞɵ 
ԕɵɫɵɦ ɞɚɬɱɢɝі; ɨɥ, ԥɞɟɬɬɟ, ɵɞɵɫɬɵԕ ɨɪɝɚɧ ԕɵɫɵɦɧɵң ɬԧɦɟɧɞɟɭі ɬԛɫіɧɞіɪɭɝɟ 
ɛɨɥɚɞɵ, ɨɥ (ɫɵɣɵɦɞɵɥɵԕ ԧɡɝɟɪɭіɧɟ ɚɪԕɵɥɵ) ɫɢɝɧɚɥ ɝɟɧɟɪɚɰɢɹɥɚɭ ԛɲіɧ ɛіɪɝɟ 
ɧɟɦɟɫɟ ɛԧɥɟɤ ɠɵɥɠɵɬɭԑɚ ɦԛɦɤіɧɞіɤ ɛɟɪɟɞі ɞɢɚɮɪɚɝɦɚ ɛɚɪ ɠԝɛɵ ɫɵɣɵɦɞɵɥɵԕ 
ɷɥɟɦɟɧɬіɦɟɧ ɩɚɣɞɚɥɚɧɵɥɚɞɵ. Ɉɥɚɪ ɠɢі ԛɥɤɟɧ ԕɵɫɵɦ ɬɚɦɲɵ ɲɚԑɵɧ 
ɚɣɵɪɦɚɲɵɥɵԕɬɚɪɞɵ ɚɧɵԕɬɚɭ ԛɲіɧ ɩɚɣɞɚɥɚɧɵɥɚɞɵ. Ɉɧɵң ɨɪɧɚɥɚɫɬɵɪɭ 
(ԕɵɫɵɦɧɵң ɬԧɦɟɧɞɟɭі ԝԕɫɚɫ) ɨɧɵң ɤɟɪɧɟɭ «ԕԝɥɚɩ ԕɚɥɭ» ԧɥɲɟɭ ԛɲіɧ ɪɟɡɢɫɬɨɪ 
ɩɚɪɚɥɥɟɥɶ ɛіɪ ɜɨɥɶɬɦɟɬɪ ԕɨɫɵɥɭ ԝԕɫɚɫ. 

Ԧɥɲɟɧɝɟɧ ԕɵɫɵɦ ɠԥɧɟ ɞɢɮɮɟɪɟɧɰɢɚɥɞɵԕ ԕɵɫɵɦ ɞɚɬɱɢɝі ɫɟɡіɦɬɚɥɞɵԕ 
ɞɢɚɩɚɡɨɧɵ ɞɚɬɱɢɤɬің ɩɚɣɞɚɥɚɧɵɥɚɞɵ ɫɟɪɩіɦɞі ɠԥɧɟ ɷɥɟɤɬɪ ԕԝɪɚɦɞɚɫ ɬԥɭɟɥɞі. 
Ȼԝɥ, ɚɥɚɣɞɚ, ɛɚɪɥɵԕ ɛɚɫԕɚ ԕɨɫɵɦɲɚɥɚɪ ԛɲіɧ, ɨɥ ԧɬɟ ɩɚɣɞɚɫɵɡ, 
ɞɢɮɮɟɪɟɧɰɢɚɥɞɵԕ ԕɵɫɵɦ ԧɥɲɟɭ ԛɲіɧ ɩɚɣɞɚɥɚɧɵɥɚɬɵɧ ԛɥɤɟɧ ɫɟɧɫɨɪ ɛɨɥɵɩ 
ɬɚɛɵɥɚɞɵ. 

 

 

2.7 ɫɭɪɟɬ - EJX-A ԕɵɫɵɦ ɞɚɬɱɢɝі 
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Ԕɵɫɵɦ ɞɚɬɱɢɝі ɛɚɫɬɚɩԕɵ ԕɵɫɵɦ ɬɚɪɚɬԕɵɲ ɷɥɟɦɟɧɬɬɟɪɞɟɧ 
ɬԝɪɚɞɵ,ԕԝɪɚɦɵɧɞɚԑɵ ɫɟɡɝіɲ ɷɥɟɦɟɧ-ԕɵɫɵɦ ԕɚɛɵɥɞɚԑɵɲ. Ԕɚɣɬɚɥɚɦɚ ɫɢɝɧɚɥ 
ԧңɞɟɭ ɫɯɟɦɚɫɵ, ɫɟɧɫɨɪ ɠԥɧɟ ɫɵɪɬԕɵ ԥɫɟɪɥɟɪɞɟɧ ԕɨɪԑɚɭ ԛɲіɧ, ɠԥɧɟ ɚԕɩɚɪɚɬɬɵԕ 
ɫɢɝɧɚɥ ɲɵԑɚɪɭ ԕԝɪɵɥԑɵɫɵɧɵң ԕɚɭіɩɫіɡɞіɝі ԛɲіɧ ɝɟɪɦɟɬɬɟɥɟɞі, ɫɨɧɵң іɲіɧɞɟ 
ɧɟɝіɡɝі ɛԧɥіɦɧɟɧ, ɬԛɪɥі ɤɨɧɫɬɪɭɤɰɢɹɥɚɪɞɚɧ ԕԝɪɚɥԑɚɧ. 

Ԕɵɫɵɦ ɞɚɬɱɢɝіɧің ԕԝɪɵɥɵɫɵ 2.8 ɫɭɪɟɬɬɟ ɤԧɪɫɟɬіɥɝɟɧ. 

 

2.8 ɫɭɪɟɬ – Ԕɵɫɵɦ ɞɚɬɱɢɝіɧің ԕԝɪɵɥɵɫɵ 

Ԕɵɫɵɦ ɞɚɬɱɢɤɬɟɪɞɟɧ ɫɢɝɧɚɥɞɚɪ ɬɟɡ ɠԥɧɟ ɛɚɹɭ ɪɟɬіɧɞɟ, ԥɪɬԛɪɥі ɛɨɥɭɵ 
ɦԛɦɤіɧ. Ȼіɪіɧɲі ɠɚԑɞɚɣɞɚ, ɨɥɚɪɞɵң ɚɭԕɵɦɵ ɬԧɦɟɧ ɠɢіɥіɝі ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ. 
ɞԥɥ ɫɢɝɧɚɥ ɫɚɧɞɵɥɚɭ ԛɲіɧ, ɨɥ ɬɨɥɵԑɵɦɟɧ ɚɪɚɥɚɫɭ ɫɩɟɤɬɪіɧ ɠɨԑɚɪɵ ɠɢіɥіɤɬі 
ɛԧɥіɝіɧ ɠɨɥɵɧ ɤɟɫɭ ԕɚɠɟɬ. Ȼԝɥ ԧɧɟɪɤԥɫіɩɬіɤ ɨɪɬɚɞɚ, ԥɫіɪɟɫɟ ɲɵɧɚɣɵ ɛɨɥɵɩ 
ɬɚɛɵɥɚɞɵ. 

Ԥɫіɪɟɫɟ ɛɚɹɭ ԛɲіɧ ɬԛɪɥі ɤіɪіɫ ɫɢɝɧɚɥɞɚɪ ɛіɪіɤɬіɪɭ Ⱥɐɉ ɩɚɣɞɚɥɚɧɵɥɚɞɵ. 
Ɉɥɚɪ ԧɥɲɟɭ (ɚɪɚɥɚɫɭ ɵԕɩɚɥɵɧɞɚ ԧɡɝɟɪɬɟɞі) ɫɢɝɧɚɥ ɥɟɡɞіɤ ɦԥɧі ɠԥɧɟ 
ɛɚԕɵɥɚɧɚɬɵɧ ɨɪɬɚɞɚ ԧɬіɩ ɠɚɬԕɚɧ ɩɪɨɰɟɫɬɟɪɞі ɬԝɪɚԕɬɵ ɭɚԕɵɬɵ ԕɚɪɚԑɚɧɞɚ, 
ԥɪɢɧɟ, ɚɡ ɭɚԕɵɬ ɛɟɥɝіɥі ɛіɪ ɦɟɪɡіɦɝɟ ɤɟɲɟɧɞі ɫɢɝɧɚɥ ɮɭɧɤɰɢɹɫɵ ɛɨɥɵɩ 
ɬɚɛɵɥɚɞɵ, ɛіɪɚԕ ɟң ɬԧɦɟɧɝі ɠɢіɥіɤɬі ɚɪɚɥɚɫɭ ɤɟɡɟңіɦɟɧ ɫɚɥɵɫɬɵɪԑɚɧɞɚ, ԥɪɢɧɟ, 
ԛɥɤɟɧ ɠԛɪɝіɡɭ. Ȼіɪіɤɬіɪɭ Ⱥɐɉ ɤԧɩɬɟɝɟɧ ɲɟɬɟɥɞіɤ ɮɢɪɦɚɥɚɪ (Texas Instruments, 
Analog Devices ɠԥɧɟ ɬ.ɛ.) ɲɵԑɚɪɚɬɵɧ. 

Ⱥɧɚɥɨɝɬɵԕ ɲɵԑɭ ɫɢɝɧɚɥɵ ɛɚɪ ɞɚɬɱɢɤɬɟɪ, ɦɵɫɚɥɵ, 0-20, 4-20 ɦȺ ɠԥɧɟ 0-

5, 0.4-2 ȼ ԧɥɲɟɭ ԛɲіɧ ɩɚɣɞɚɥɚɧɵɥɚɬɵɧ ԕɵɫɵɦ. 
Ⱥɣɧɵɦɚɥɵ ɩɶɟɡɨɷɥɟɤɬɪɥіɤ ɞɚɬɱɢɤɬɟɪ ɛіɪɧɟɲɟ Ƚɰ-ɬɟɧ ɛіɪɧɟɲɟ ɠԛɡ ɤȽɰ 

ɠɢіɥіɤ ɞɢɚɩɚɡɨɧɵɧɞɚ ɬɟɡ ɩɪɨɰɟɫіɧ ԧɥɲɟɭ ԛɲіɧ ɩɚɣɞɚɥɚɧɵɥɚɞɵ. 
Ԕɵɫɵɦ ɯɢɦɢɹɥɵԕ ɩɪɨɰɟɫɬɟɪɞің ɛіɪԕɚɬɚɪ ɠɨɛɚɥɚɭ ɤɟɡіɧɞɟ ԕɚɪɚɫɬɵɪɵɥɭɵ 

ɬɢіɫ. Ԕɵɫɵɦ ɦ.ɚ. ɚɭɞɚɧ ɛіɪɥіɝіɧɟ ɤԛɲ ɪɟɬіɧɞɟ ɚɧɵԕɬɚɥɚɞɵ ɠԥɧɟ ɚԑɵɥɲɵɧ 
ɛіɪɥіɤɩɟɧ ԧɥɲɟɧɟɞі - PSI ɧɟɦɟɫɟ SI ɛіɪɥіɤɬɟɪɞɟ - ɉɚ. 

Ԧɥɲɟɧɝɟɧ ԕɵɫɵɦ ԛɲ ɬԛɪі ɛɚɪ: 
− ɚɛɫɨɥɸɬɬіɤ ԕɵɫɵɦ - ɚɬɦɨɫɮɟɪɚɥɵԕ ԕɵɫɵɦ ɩɥɸɫ ɚɪɬɵԕ ԕɵɫɵɦ; 
− ɚɪɬɵԕ ԕɵɫɵɦ - ɚɛɫɨɥɸɬɬіɤ ԕɵɫɵɦ ɦɢɧɭɫ ɚɬɦɨɫɮɟɪɚɥɵԕ ԕɵɫɵɦ; 
− ɞɢɮɮɟɪɟɧɰɢɚɥɞɵ ԕɵɫɵɦɞɵ - ɟɤі ɧԛɤɬɟɥɟɪ ɚɪɚɫɵɧɞɚԑɵ ԕɵɫɵɦ 

ɚɣɵɪɦɚɲɵɥɵԑɵ. 
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Ԧɧɟɪɤԥɫіɩɬɟ ɩɚɣɞɚɥɚɧɭԑɚ ɚɪɧɚɥԑɚɧ ɧɚɪɵԑɵɧɞɚ ԕɚɡіɪ ԕɨɥ ɠɟɬіɦɞі ԕɵɫɵɦ 
ɞɚɬɱɢɤɬɟɪіɧің ɬԛɪɥі ɬԛɪɥɟɪі ɛɚɪ. Ɉɥɚɪɞɵң ԥɪԕɚɣɫɵɫɵ ɛɟɥɝіɥі ɛіɪ ɠɚԑɞɚɣɥɚɪɞɚ 
ɚɪɬɵԕɲɵɥɵԕɬɚɪɵ ɛɚɪ. 
 

2.1 ɤɟɫɬɟ – Ԕɵɫɵɦ ɞɚɬɱɢɝіɧің ɬɟɯɧɢɤɚɥɵԕ ɫɢɩɚɬɬɚɦɚɥɚɪɵ 

ɋɢɩɚɬɬɚɦɚɥɚɪɵ ɋɢɩɚɬɬɚɦɚ ɦԥɧɞɟɪі 
Ԕɭɚɬɵ,ȼɬ 10,5...42 

Шɵԑɵɫ ɫɢɝɧɚɥɵ,ɦȺ 4...20 

Ԥɪɟɤɟɬ ɟɬɭ ɭɚԕɵɬɵ, ɦɫ 90 

Ɇɟɦɛɪɚɧɚ ɦɚɬɟɪɢɚɥɵ Hastelloy C-276 

 

ɌХȺ-10-3-101 ɬɟɪɦɨɩɚɪɚɫы 

Ɍɟɪɦɨɩɚɪɚ (ɬɟɪɦɨɷɥɟɤɬɪɥіɤ ɤɨɧɜɟɪɬɟɪ) - ɛԝɥ ԧɧɟɪɤԥɫіɩɬɟ, ɡɟɪɬɬɟɭɞɟ, 
ɦɟɞɢɰɢɧɚɞɚ, ɚɜɬɨɦɚɬɬɚɧɞɵɪɭ ɠԛɣɟɥɟɪіɧɞɟ ԕɨɥɞɚɧɵɥɚɬɵɧ ԕԝɪɵɥԑɵ. Ɉɥ 
ɧɟɝіɡіɧɟɧ ɬɟɦɩɟɪɚɬɭɪɚɧɵ ԧɥɲɟɭ ԛɲіɧ ԕɨɥɞɚɧɵɥɚɞɵ. 

IEC 60584 (2.2) ɬɟɪɦɨɩɚɪɚԑɚ ɚɪɧɚɥԑɚɧ ɯɚɥɵԕɚɪɚɥɵԕ ɫɬɚɧɞɚɪɬ 
ɬɟɪɦɨɩɚɪɚɧɵң ɤɟɥɟɫі ɚɧɵԕɬɚɦɚɫɵɧ ɛɟɪɟɞі: ɬɟɪɦɨɩɚɪɚ - ɬԛɪɥі ɦɚɬɟɪɢɚɥɞɚɪɞɚɧ 
ɠɚɫɚɥԑɚɧ ɠԝɩ ɛіɪ ɠɚԑɵɧɚɧ ԕɨɫɵɥԑɚɧ ɠԥɧɟ ɬɟɦɩɟɪɚɬɭɪɚɧɵ ԧɥɲɟɭ ԛɲіɧ 
ɬɟɪɦɨɷɥɟɤɬɪɥіɤ ԥɫɟɪɞі ԕɨɥɞɚɧɚɬɵɧ ԕԝɪɵɥԑɵ. 

 

 

2.9 ɫɭɪɟɬ - ɌɏȺ-10-3-101 ɬɟɪɦɨɩɚɪɚɫɵ 

ɌɏȺ-10-3-101 ɫԝɣɵԕ ɠԥɧɟ ɝɚɡɞɵ ɨɪɬɚɧɵң ɬɟɦɩɟɪɚɬɭɪɚɫɵ ԧɥɲɟɭɝɟ 
ɚɪɧɚɥԑɚɧ. 

Ɍɟɯɧɢɤɚɥɵԕ ɫɢɩɚɬɬɚɦɚɫɵ:  

− ɞɢɚɩɚɡɨɧ : -40...+1000°ɋ (tɧɨɦ = +800°ɋ) 
− ԕɨɪԑɚɭɲɵ ɚɪɦɚɬɭɪɚ ɦɚɬɟɪɢɚɥɵ: ɛɨɥɚɬ 10ɏ23ɇ18 

− ɪԝԕɫɚɬ ɟɬіɥɝɟɧ ɚɭɵɬԕɭɥɚɪ (ȽɈɋɌ Ɋ 8.585-2001): 

 ± 1,5ºɋ ɨɬ 0 ɞɨ 375ºɋ; ±0,004 t (*) ɨɬ 375 ɞɨ 1200ºɋ. 

ɂɌ-4 құɪыɥΕыɫы 
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ɂɌ - 4 ɬɟɦɩɟɪɚɬɭɪɚɥɵԕ ԧɥɲɟɭіɲɬɟɪі ɬԛɪɥі ɨɛɴɟɤɬіɥɟɪ ɦɟɧ ɩɪɨɰɟɫɬɟɪɞің 
ɬɟɦɩɟɪɚɬɭɪɚɫɵɧ ԧɥɲɟɭɝɟ ɠԥɧɟ ɤԧɪɫɟɬɭɝɟ ɚɪɧɚɥԑɚɧ. 

 

 

2.10 ɫɭɪɟɬ - ɂɌ-4 ԕԝɪɵɥԑɵɫɵ 

 ɂɌ-4 ԕԝɪɵɥԑɵɫɵɧɵң ɟɪɟɤɲɟɥіɤɬɟɪі:  
 - ɲɚԑɵɧ ԧɥɲɟɭ ԕɚɬɟɥіɝі; 
 - NSH ɤɨɧɜɟɪɫɢɹɫɵɧɚ ɫԥɣɤɟɫ ɬɟɪɦɨɭɩԕɵɲɬɚɪɞɚɧ ɠԥɧɟ ɬɟɪɦɢɫɬɨɪɥɚɪɞɚɧ 
ɫɢɝɧɚɥɞɚɪɞɵ ɥɢɧɟɚɪɢɡɚɰɢɹɥɚɭ; 
 - ɬɟɪɦɨɩɚɪɤɬɟɪɞің ɫɭɵԕ ԝɲɬɚɪɵɧɵң ɬɟɦɩɟɪɚɬɭɪɚɫɵɧ ԧɬɟɭ; 
 -  ԧɥɲɟɭ ɞɢɚɩɚɡɨɧɵɧɚɧ ɬɵɫ ԧɥɲɟɧɝɟɧ ɬɟɦɩɟɪɚɬɭɪɚ ɞɚɛɵɥɵ; 
 - RS-485 ɢɧɬɟɪɮɟɣɫі ɚɪԕɵɥɵ ɤɨɦɩɶɸɬɟɪɦɟɧ ɛɚɣɥɚɧɵɫ ɠɚɫɚɭ, ԧɥɲɟɭ 

ɞɟɪɟɤɬɟɪіɧ ɫɚԕɬɚɭ ɠԥɧɟ ɩɪɢɧɬɟɪɝɟ ɤɟɣіɧɝі ɛɚɫɵɩ ɲɵԑɚɪɭ; 

 - ԕԝɪɵɥԑɵɥɚɪ ɠɟɥіɫіɧ ԕԝɪɭ ɦԛɦɤіɧɞіɝі (32 ɞɚɧɚԑɚ ɞɟɣіɧ); 
 - ɛɚԕɵɥɚɭɲɵ ɬɚɣɦɟɪ; 
 - ɩɚɧɟɥɶɞі ɠԥɧɟ ԕɚɛɵɪԑɚɥɚɪɞɵ ɨɪɵɧɞɚɭ. 

 

 

2.11 ɫɭɪɟɬ – Шɵԑɵɫ ɬɨɤɩɟɧ ԕɨɫɵɥɭ ɫԝɥɛɚɫɵ  
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2.12 ɫɭɪɟɬ – Шɵԑɵɫ ɤɟɪɧɟɭɦɟɧ ԕɨɫɵɥɭ ɫԝɥɛɚɫɵ 

ɉɧɟɜɦɚɬɢɤɚɥық ɤɥɚɩɚɧ 

ɉɧɟɜɦɚɬɢɤɚɥɵԕ ɤɥɚɩɚɧɞɚɪ ɥɚɫɬɚɧɭ ɞɟңɝɟɣі ɠɨԑɚɪɵ, ɠɨԑɚɪɵ ɬԝɬԕɵɪɥɵԑɵ 
ɠɨԑɚɪɵ, ԕɨɪɲɚԑɚɧ ɨɪɬɚɧɵң ɠɨԑɚɪɵ ɬɟɦɩɟɪɚɬɭɪɚɫɵ, ɵɥԑɚɥɞɵ ɨɪɬɚɥɚɪɵ ɦɟɧ 
ɠɚɪɵɥԑɵɲ ɨɪɬɚɥɚɪɵ ɛɚɪ ɠԝɦɵɫ ɨɪɬɚɫɵ ɛɚɪ ɚɪɧɚɣɵ ɛɚԑɞɚɪɥɚɦɚɥɚɪԑɚ 
ɚɪɧɚɥԑɚɧ. 

 

2.13 ɫɭɪɟɬ - ɉɧɟɜɦɚɬɢɤɚɥɵԕ ɤɥɚɩɚɧ 

Эɥɟɤɬɪɨɬұɬɚɬқыɲ  ЭɁГ 500 ɦɦ 

 Эɥɟɤɬɪɨɬԝɬɚԕɵɲ ЭɁȽ 500 ɦɦ ɬɚɛɢԑɢ ɝɚɡɛɟɧ ɠԝɦɵɫ іɫɬɟɣɬіɧ 
ԕɵɡɞɵɪԑɵɲɬɚɪɞɵ ɠɚɥɚɬɭ ԛɲіɧ ɚɪɧɚɥԑɚɧ ɠԥɧɟ ɬԧɦɟɧ ԕɭɚɬɬɵ ԕɚɡɚɧɞɚɪɞɚ (KE, 
DE, DKVR, KVGM ɠԥɧɟ ɬ.ɛ.) ԕɨɥɞɚɧɵɥɚɞɵ. EZG ɩɢɥɨɬɬɵԕ ɠɚɪɵԑɵ ɪɟɬɬɟɥɟɬіɧ 
ԝɡɵɧɞɵԕ ɮɥɚɧɟɰі, ɢɨɧɢɡɚɰɢɹɥɚɭ ɞɚɬɱɢɝі ɛɚɪ ɠԥɧɟ ɬɟɤ ԕɚɧɚ ɜɚɤɭɭɦɞɚ ɠԝɦɵɫ 
іɫɬɟɣ ɚɥɚɞɵ, ɨɥ ɦіɧɞɟɬɬі ɬԛɪɞɟ ɚɭɚ ԕԝɛɵɪɥɚɪɵɧɚ ɠіɛɟɪіɥɟɞі. 

Ⱥɫɩɚɩɬɵң ɟɪɟɤɲɟɥіɤɬɟɪі: 
− ԝɡɵɧɞɵԑɵ 500 ɦɦ; 
− ɨɬɬɵԕɬɵң ɚɥɞɵɧɞɚ ɝɚɡɞɵң ԕɵɫɵɦɵ: 1-250 ɤɉɚ; 
− ɠɵɥɭ ԕɭɚɬɵ: 80 ɤȼɬ-ɬɚɧ ɚɫɩɚɣɬɵɧ; 
− ɪɟɬɬɟɥɟɬіɧ ɠɚɧɭ ɪɟɠɢɦіɧɞɟ ɚɥɚɭ ԝɡɵɧɞɵԑɵ: 0,8 ɦ ɤɟɦ ɟɦɟɫ. 
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2.14 ɫɭɪɟɬ – Эɥɟɤɬɪɨɬԝɬɚɬԕɵɲ 

2.5 Тɟɯɧɢɤɚɥыԕ ԕұɪɚɥɞɚɪ ɦɟɧ ɚɜɬɨɦɚɬɬɚɧɞыɪɭ ԕұɪɚɥɞɚɪыɧың 
ɤɟшɟɧɞɟɪіɧің ԕұɪыɥыɦɞыԕ ɫұɥɛɚɫы 

  Ɍɚɩɫɵɪɦɚɞɚ ɬɟɯɧɢɤɚɥɵԕ ԕԝɪɚɥɞɚɪ ɦɟɧ ɚɜɬɨɦɚɬɬɚɧɞɵɪɭ ԕԝɪɚɥɞɚɪɵɧɵң 
ɠɢɵɧɬɵԕ ɤɟɲɟɧɞɟɪіɧ ɬɚңɞɚɭ ɠԥɧɟ ԝɣɵɦɞɚɫɬɵɪɭ ԕɚɠɟɬ, ɹԑɧɢ ɫɬɚɧɞɚɪɬɬɵ 
ɬɟɯɧɢɤɚɥɵԕ ԕԝɪɚɥɞɚɪɞɵң ɧɟɝіɡіɧɞɟ ɚɜɬɨɦɚɬɬɚɧɞɵɪɭ ɨɛɴɟɤɬіɫіɧің ɛɟɥɝіɥі ɛіɪ 
ɩɚɪɚɦɟɬɪɥɟɪіɧ ɬɟɯɧɨɥɨɝɢɹɥɵԕ ɛɚԕɵɥɚɭɞɵң ɠԥɧɟ ɛɚɫԕɚɪɭɞɵң ԕԝɪɵɥɵɦɞɵԕ 
ɫɯɟɦɚɫɵɧ ԥɡіɪɥɟɭ. Ɍɟɯɧɢɤɚɥɵԕ ԕԝɪɚɥɞɚɪ ɦɟɧ ɚɜɬɨɦɚɬɬɚɧɞɵɪɭ ԕԝɪɚɥɞɚɪɵɧɵң 
ɤɟɲɟɧɞɟɪіɧің ԕԝɪɵɥɵɦɞɵԕ ɫԝɥɛɚɥɚɪɵ ԕԝɪɵɥɵɦɞɵԕ ԧɥɲɟɭ ɠԥɧɟ ɛɚԕɵɥɚɭ 
ɫɯɟɦɚɥɚɪɵɧ ԥɡіɪɥɟɭɞɟ ԕɚɛɵɥɞɚɧԑɚɧ ɬɟɯɧɢɤɚɥɵԕ ɲɟɲіɦɞɟɪɞі ɧɚԕɬɵɥɚɣɞɵ.  
  Ⱥɝɪɟɝɚɬɬɵ   ɠԥɧɟ ɦɨɞɭɥɶɞіɤ ɷɥɟɦɟɧɬɬɟɪі  ɛɚɪ ɬɟɯɧɢɤɚɥɵԕ ԕԝɪɚɥɞɚɪ ɦɟɧ 
ɚɜɬɨɦɚɬɬɚɧɞɵɪɭ ԕԝɪɚɥɞɚɪɵ ԕԝɪɵɥɵɦɞɵԕ ɫԝɥɛɚɞɚ ɫԥɣɤɟɫ ɠɚɡɭɥɚɪɦɟɧ ɧɟɦɟɫɟ 
ɬіɤɬԧɪɬɛԝɪɵɲ іɲіɧɞɟ ɦɚԑɵɧɚɫɵ ɤԧɪɫɟɬіɥɝɟɧ ɬԛɪіɧɞɟ ԝɫɵɧɵɥɚɞɵ. Ⱥɬɚɥԑɚɧ 
ɛɟɥɝіɥɟɪɞің ɬԛɫіɧɞіɪɦɟɫі ɠԥɧɟ ɨɥɚɪɞɵң ɮɭɧɤɰɢɹɥɚɪɵ ɫɵɡɛɚɞɚ 
ɨɪɧɚɥɚɫɬɵɪɵɥԑɚɧ ɤɟɫɬɟɞɟ ɤԧɪɫɟɬіɥɟɞі. ɋԝɥɛɚɞɚԑɵ ɷɥɟɦɟɧɬɬɟɪ ɚɪɚɫɵɧɞɚԑɵ 
ɛɚɣɥɚɧɵɫɬɚɪ ɫɢɝɧɚɥɞɚɪɞɵң ԧɬɭ ɛɚԑɵɬɵɧ ԕɚɪɚɣ ɫɵɡɵԕɬɚɪɦɟɧ ɤԧɪɫɟɬіɥɟɞі. 
 

 

2.9 ɫɭɪɟɬ - Ɍɟɯɧɢɤɚɥɵԕ ԕԝɪɚɥɞɚɪ ɤɟɲɟɧɞɟɪіɧің ԕԝɪɵɥɵɦɞɵԕ ɫԝɥɛɚɫɵ 
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 2.6 Жүɣɟɧің ɜɢɡɭɚɥɞы ɦɧɟɦɨɫɯɟɦɚɫыɧ ԥɡіɪɥɟɭ 

 ȼɢɡɭɚɥɞɵ ɦɧɟɦɨɫɯɟɦɚ ԥɡіɪɥɟɭ ɛɚɪɵɫɵɧɞɚ Simatic Step 7 ɠԥɧɟ WinCC 
ɛɚԑɞɚɪɥɚɦɚɥɚɪɵ ԕɨɥɞɚɧɵɥɞɵ. Ȼԝɥ ɛɚԑɞɚɪɥɚɦɚɥɚɭɞɵң ɬɚңɞɚɥɭ ɫɟɛɟɛі ɠɨɛɚ 
ɞɚɣɵɧɞɚɥɵɩ ɠɚɬԕɚɧ ɤԥɫіɩɨɪɵɧɞɚ ɨɫɵ ɛɚԑɞɚɪɥɚɦɚɥɚɪ ԕɨɥɞɚɧɵɥɚɞɵ ɠԥɧɟ ɛіɡ 
ԕɨɥɞɚɧɵɩ ɨɬɵɪԑɚɧ ɤɨɧɬɪɨɥɥɟɪɝɟ ɫɚɣ ɤɟɥɟɞі. 

ɀɨɛɚɧɵ ԕԝɪɭ  Simatic Manager ɬɟɪɟɡɟɫіɧɞɟ New-Project  ɤɨɦɚɧɞɚɫɵ 
ɚɪԕɵɥɵ ɠԛɪɟɞі. ɀɨɛɚ ɬɟɪɟɡɟɫі 2.10 ɫɭɪɟɬɬɟ ɤԧɪɫɟɬіɥɝɟɧ. ɇԥɬɢɠɟɫіɧɞɟ MPI 
ɤԧɩɧԛɤɬɟɥі ɢɧɬɟɪɮɟɣɫɬɟɪ ɲɢɧɚɫɵ ɨɪɧɚɬɵɥԑɚɧ ɠɨɛɚ ɬԛɡіɥɟɞі. Ɉɥ ɲɢɧɚԑɚ ɠɟɤɟ 
ɤɨɦɩɶɸɬɟɪ (ɩɪɨɝɪɚɦɦɚɥɭ ԕԝɪɵɥԑɵɫɵ), ɚɜɬɨɦɚɬɬɚɧɞɵɪɵɪɵɥɚɬɵɧ ɠԛɣɟ ɠԥɧɟ 
ԕɚɞɚԑɚɥɚɭ (ԕɚɠɟɬ ɛɨɥɫɚ) ɠԛɣɟɥɟɪі ԕɨɫɵɥɚɞɵ. Ɂɟɪɬɯɚɧɚɥɵԕ ԕԝɪɵɥԑɵɞɚ MPI 
ɲɢɧɚԑɚ ɠɟɤɟ ɤɨɦɩɶɸɬɟɪ ԕɨɫɵɥԑɚɧ.  

 

 

2.10 ɫɭɪɟɬ – ɀɨɛɚ ɬɟɪɟɡɟɫі 

Ʉɨɧɮɢɝɭɪɚɰɢɹɥɚɪɞɵ ɪɟɬіɦɟɧ ɨɪɵɧɞɚԑɚɧ ɠԧɧ. ȿң ɚɥɞɵɦɟɧ ɇardware 
ɚɬɬɵ ɤɨɧɮɢɝɭɪɚɰɢɹɥɵԕ ɤɟɫɬɟɧі ɚɲɵɩ, ɨɧɞɚ View-Catalog ɤɨɦɚɧɞɚɫɵɦɟɧ 
ɤɚɬɚɥɨɝɬɵ ɨɪɧɚɬɵңɵɡ. ȿɧɞі  ɟң ɚɥɞɵɦɟɧ ɛіɡ Rack  (ɦɨɞɭɥɶ ɬɚɫɵԑɵɲ) 
ɩɪɨɮɢɥɶɞіɤ ɲɢɧɚɧɵ ɨɪɧɚɬɭɵɦɵɡ ԕɚɠɟɬ, ɨԑɚɧ ɧԧɥɞіɤ ɚɞɪɟɫ ɛɟɪіɥɟɞі. 
Ʉɨɧɮɢɝɭɪɚɰɢɹɥɵԕ ɤɟɫɬɟɧің ԕɚɥԑɚɧ ɷɥɟɦɟɧɬɬɟɪіɧ ɧɚԕɬɵ ԕԝɪɵɥԑɵɞɚ ɨɪɧɚɬɵɥԑɚɧ 
ɷɥɟɦɟɧɬɬɟɪɝɟ ɫԥɣɤɟɫ ɬɨɥɬɵɪɭ ɤɟɪɟɤ. Ʉɨɧɮɢɝɭɪɚɰɢɹɥɵԕ ɤɟɫɬɟɞɟ ɛіɪіɧɲі ɨɪɵɧɞɚ 
ԕɨɪɟɤɬіɤ ɛɥɨɤ, ɤɟɥɟɫі ɟɤі ɨɪɵɧɞɵ CPU ɚɥɵɩ ɠɚɬɚɞɵ, ɫɨɞɚɧ ɤɟɣіɧ ԑɚɧɚ ԕɚɥԑɚɧ 
ɦɨɞɭɥɶɞɟɪ ɨɪɧɚɬɵɥɚɞɵ. 

 

 

2.11 ɫɭɪɟɬ - Ɇɨɞɭɥɶɞɟɪɞің ɬɚɫɵɦɚɥɞɚԑɵɲɬɚ ɨɪɧɚɥɚɫɭɵ ɠԥɧɟ ɨɧɵң 
ɤɨɧɮɢɝɭɪɚɰɢɹɥɵԕ ɤɟɫɬɟɝɟ ɫԥɣɤɟɫɬіɝі 
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ɉɚɪɚɦɟɬɪɥɟɣɬіɧ ɦɨɞɭɥɶɞі ɬɚңɞɚɩ ɚɥɭ ԕɚɠɟɬ, ɞɢɚɥɨɝɬɵԕ ɬɟɪɟɡɟɞɟ 
ɩɚɪɚɦɟɬɪɥɟɪ ɨɪɧɚɬɵɥɚɞɵ. Ɇɵɫɚɥɵ, CPU-ɞɵң ɰɢɤɥ ɭɚԕɵɬɵɧ ԧɡɝɟɪɬɭɝɟ ɛɨɥɚɞɵ. 
Ɉɧɵ ɤɨɧɮɢɝɭɪɚɰɢɹ ɬɟɪɟɡɟɫіɧɞɟ «CPU – Proprties  - Cicle Time» ɧɟɦɟɫɟ «PLC- 

Modul Information – Cicle Time» ɤɨɦɚɧɞɚɫɵɦɟɧ ɠɚɫɚɭԑɚ ɛɨɥɚɞɵ. ɉɚɪɚɦɟɬɪɥɟɭ 
ɬɟɪɟɡɟɫіɧ ɠɚɭɵɩ ԕԝɪɵɥԑɚɧ ɤɨɧɮɢɝɭɪɚɰɢɹɥɵԕ ɤɟɫɬɟɧі ɫɚԕɬɚңɵɡɞɚɪ. 
ɇԥɬɢɠɟɫіɧɞɟ ɨɫɵ ɤɨɧɮɢɝɭɪɚɰɢɹ ɤɨɦɩɶɸɬɟɪɞің ԕɚɬɬɵ ɞɢɫɤіɫіɧɞɟ ɫɚԕɬɚɥɚɞɵ.  

Ʉɨɧɮɢɝɭɪɚɰɢɹɥɵԕ ɤɟɫɬɟɧі PLC-Download ɤɨɦɚɧɞɚɫɵɦɟɧ ɠԛɤɬɟңіɡ. Ɉɫɵ 
ɤɨɦɚɧɞɚ ɨɪɵɧɞɚɥɭɵɧɵң ɧԥɬɢɠɟɫіɧɞɟ ɛɚɪɥɵԕ ɨɪɧɚɬɵɥԑɚɧ ɩɚɪɚɦɟɬɪɥɟɪ ɠԝɦɵɫ 
іɫɬɟɣɞі. Ԕɚɬɟɥіɤɬɟɪ ɛɨɥɫɚ, CPU-ɞɚ SF-ԕɚɬɟɥіɤ ɫɢɝɧɚɥɵ ɠɚɧɚɞɵ. Ԕɚɬɟɥіɤɬі ɠɨɸ 
ԛɲіɧ PLC-Clear/Reset ɤɨɦɚɧɞɚɫɵɧɵң ɤԧɦɟɝіɦɟɧ ԧɲіɪɭ ɤɟɪɟɤ. 
Ʉɨɧɮɢɝɭɪɚɰɢɹɥɵԕ ɤɟɫɬɟɧі ɚɲɵɩ, ɨɧɵ ԕɚɣɬɚɞɚɧ ɠԧɧɞɟɭ, ɠԛɤɬɟɭ ɤɟɪɟɤ. 

ȿɝɟɪ ɠԛɤɬɟɭ ɫԥɬɬі ɛɨɥɫɚ ɞɢɚɥɨɝɬɵԕ ɬɟɪɟɡɟɞɟ “CPU-ɞɵ STOP ɪɟɠіɦіɧɟɧ  
RUN ɪɟɠіɦіɧɟ ԧɬɤіɡɟɣіɧ ɛɟ?” ɞɟɝɟɧ ɫԝɪɚԕ ɬԛɫɟɞі. ȿɧɞі ɩɪɨɝɪɚɦɦɚɧɵ ɨɪɵɧɞɚɭ 
ԛɲіɧ ɛɚԕɵɥɚɭɵɲɬɵ RUN ɪɟɠіɧɟ ԧɬɤіɡіɩ, ɤɨɧɮɢɝɭɪɚɰɢɹɥɚɭ ɬɟɪɟɡɟɫіɧ ɠɚɛɵңɵɡ. 

Ԕԝɪɵɥԑɚɧ ɤɨɧɮɢɝɭɪɚɰɢɹ ɧԥɬɢɠɟɫіɧɞɟ ɠɨɛɚ ɬɟɪɟɡɟɫіɧɞɟ 
ɤɨɧɮɢɝɭɪɚɰɢɹɥɵԕ ɤɟɫɬɟɦɟɧ ԕɚɬɚɪ ɋPU ɩɚɣɞɚ ɛɨɥɚɞɵ (1.6 ɫɭɪɟɬ). CPU  іɲіɧɞɟ: 
ɩɪɨɝɪɚɦɦɚɥɵԕ ɦɨɞɭɥɶɞɟɪ ɠԥɧɟ ɛɚɣɥɚɧɵɫɬɚɪ  ɛɨɥɚɞɵ. ɉɪɨɝɪɚɦɦɚɥɵԕ 
ɦɨɞɭɥɶɞɟɪɞі ɚɲɵңɵɡɞɚɪ, ɨɥ ɬіɡɛɟɤɬɟɪ ɤԧɡіɧɟɧ ɠԥɧɟ ɫɢɦɜɨɥɞɵԕ ɪɟɞɚɤɬɨɪɞɚɧ 
ɬԝɪɚɞɵ.  

S7 ɉɪɨɝɪɚɦɦɚɥɵԕ ɦɨɞɭɥɶɞің Blocks ɛԧɥіɝіɧ ɚɲɵңɵɡɞɚɪ. Ɇԝɧɞɚ ԥɡіɪɲɟ 
Ɉȼ1 ԝɣɵɦɞɚɫɬɵɪɭ ɛɥɨɝɵ ԑɚɧɚ ɛɚɪ, ɨɧɵ ɚɲɵɩ ɞɢɚɥɨɝɬɵԕ ɬɟɪɟɡɟɞɟɧ LAD 
ɤɨɧɬɚɤɬіɥіɤ ɩɥɚɧɞɚɪ ɬіɥіɧ ɬɚңɞɚɩ, ԕɚɪɚɩɚɣɵɦ ɩɪɨɝɪɚɦɦɚ ɠɚɡɚɦɵɡ.  

Ʉɨɧɬɚɤɬіɥɟɪ ɠԥɧɟ ɤɚɬɭɲɤɚɥɚɪ ɚɞɪɟɫɬɟɪі Ⱥ ԕɨɫɵɦɲɚɫɵɧɚ ɫԥɣɤɟɫ 
ɬɚԑɚɣɵɧɞɚɥɭɵ ɤɟɪɟɤ. Ɉɥ ɚɞɪɟɫɬɟɪɝɟ ɫɢɦɜɨɥɞɚɪ ɤɟɫɬɟɫіɧің ɤԧɦɟɝіɦɟɧ ɚɬ ɛɟɪɭɝɟ 
ɛɨɥɚɞɵ.  

 

 

2.12 ɫɭɪɟɬ – ɋɢɦɜɨɥɞɚɪ ɤɟɫɬɟɫі 
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Ʉɨɧɬɚɤɬіɥіɤ ɩɥɚɧɞɚɪ ɬіɥі ɬіɡɛɟɤ ɛɨɣɵɦɟɧ ɬɨɤ ɠԛɪɭ ɠɨɥɵɧɚ ɧɟɝіɡɞɟɥɝɟɧ, 
ɨɥ ɩɥɚɧɧɵң ɫɨɥ ɠɚԕ ɲɢɧɚɫɵɧɚ ԕɨɫɵɥԑɚɧ, ɚɥ ɨң ɠɚԑɵ ɤɚɬɭɲɤɚ ɧɟɦɟɫɟ ɛɥɨɤɩɟɧ 
ɚɹԕɬɚɥɭɵ ɤɟɪɟɤ.   

LAD ɬіɥіɧɞɟ ɠɚɡɵɥԑɚɧ ɩɪɨɝɪɚɦɦɚ ɤɨɦɦɭɬɚɰɢɹɥɵԕ ɫԝɥɛɚɥɚɪԑɚ ԝԕɫɚɫ. 
ɋԝɥɛɚ ɷɥɟɦɟɧɬɬɟɪі ɠɟɥіɝɟ ɬɨɩɬɚɫɬɵɪɵɥɚɞɵ. ɉɪɨɝɪɚɦɦɚ ɠɟɥіɥɟɪ ɬіɡɛɟɝіɧɟɧ 
ɬԝɪɭɵ ɦԛɦɤіɧ. 

ɉɪɨɝɪɚɦɦɚɧɵ online ɪɟɠіɦіɧɞɟ ɛɚԕɵɥɚɭ  ԛɲіɧ ɚɣɧɵɦɚɥɵɥɚɪ ɤɟɫɬɟɫіɧ 
ԕԝɪɭ ԕɚɠɟɬ (Blocks ɨɛɴɤɬіɫіɧің ɤɨɧɬɟɤɫɬіɤ ɦɟɧɸіɧɟɧ Insert New Object-Variable 

table ɤɨɦɚɧɞɚɫɵɧ ɬɚңɞɚңɵɡɞɚɪ). Ⱦɢɚɥɨɝɬɵԕ ɬɟɪɟɡɟɞɟ  ɚɣɧɵɦɚɥɵɥɚɪ ɤɟɫɬɟɫіɧɟ 
ɚɬ ɛɟɪіңіɡ ɧɟɦɟɫɟ Simatic Manager ԝɫɵɧԑɚɧ ɚɬɬɵ ԕɚɛɵɥɞɚңɵɡ. Ɉɧɞɚ 
ɛɚԕɵɥɚɣɬɵɧ ɚɣɧɵɦɚɥɵɥɚɪ ɬіɡɛɟɝіɧ ԕԝɪɵңɵɡ. Ȼԝɥ ɠԝɦɵɫɬɚ ɛɚɪɥɵԕ 
ɚɣɧɵɦɚɥɵɥɚɪɞɵ ɛɚԕɵɥɚɭ ԕɚɠɟɬ. ȿɧɞі ɤɟɥɟɫіɧі ɨɪɵɧɞɚңɵɡ: Ɉȼ1 ɚɲɵңɵɡ, 
ɩɪɨɝɪɚɦɦɚɧɵ CPU-ԑɚ ɠԛɤɬɟңіɡ, ɩɪɨɝɪɚɦɦɚɧɵ ɬɟɤɫɟɪɭ ԛɲіɧ online ɪɟɠіɦіɧɟ 
ԧɬіңіɡ. Ɉɥ ԛɲіɧ Ɉȼ1-ɞɟ «ɤԧɡіɥɞіɪіɤɬі ɤɢіңіɡ». Ɋɟɞɚɤɬɨɪ ɬɟɪɟɡɟɫі ɛԝɥ ɤɟɡɞɟ 
ԧɡɝɟɪɟɞі, ɚɥ CPU-ɞɵң ɠԝɦɵɫ ɩɪɨɰɟɫі ɤԛɣ ɠɨɥɵɧɞɚ ԧɲіɩ-ɠɚɧɵɩ ɬԝɪɚɬɵɧ 
ɠɚɫɵɥ ɫɢɝɧɚɥ ɬԛɪіɧɞɟ ɛɨɥɚɞɵ. Ⱦɢɫɤɪɟɬɬіɤ ɫɢɝɧɚɥ ɢɦɢɬɚɬɨɪɵɧɞɚԑɵ ɤіɥɬɬɟɪ 
ɤԧɦɟɝіɦɟɧ ɤіɪіɫ ɞɢɫɤɪɟɬɬі ɫɢɝɧɚɥɞɵң (ɋɬɚɪɬ, ɋɬɨɩ, Ⱦɚɬɱɢɤ) «ɛɨɥԑɚɧ» ɧɟɦɟɫɟ 
«ɛɨɥɦɚԑɚɧ» ɤɟɡіɧің ɤԧɪіɧіɫіɧ ɛɟɪіңіɡ ɞɟ, ɲɵԑɵɫ ɫɢɝɧɚɥɞɵ ɛɚԕɵɥɚɩ ɨɬɵɪɵңɵɡ.  

ȿɧɞі ɛɚԕɵɥɚɭ ԛɲіɧ ɚɣɧɵɦɚɥɵɥɚɪ ɤɟɫɬɟɫіɧ ԕɨɥɞɚɧɵңɵɡ. Ɉɧɵ ɚɲɵɩ,  PLC 
ɦɟɧɸіɧің  Connect To - Configured CPU ɤɨɦɚɧɞɚɫɵɧɵң ɤԧɦɟɝіɦɟɧ CPU  
ɟɤɟɭіɧің ɚɪɚɫɵɧɞɚԑɵ ɛɚɣɥɚɧɵɫɬɵ ɨɪɧɚɬɵңɵɡ (ɚɣɧɵɦɚɥɵɥɚɪ ɤɟɫɬɟɫіɧіɧің ɚɬɵ 
ɠɚɡɵɥԑɚɧ ɠɨɥɞɵң ɬԛɫі ԧɡɝɟɪɟɞі), online ɪɟɠіɦіɧɟ ԧɬіңіɡ (Variable-Monitor 

ɧɟɦɟɫɟ «ɤԧɡіɥɞіɪіɤɬі ɤɢіңіɡ».), ɨɫɵɧɞɚ ɬɚԑɵ ɞɚ ɤіɪіɫɬі ԧɡɝɟɪɬɟ ɨɬɵɪɵɩ, ɲɵԑɵɫ 
ɚɣɧɵɦɚɥɵɥɚɪɞɵң ԧɡɝɟɪіɫіɧ  ɛɚԕɵɥɚңɵɡ.  

 

 

2.12 ɫɭɪɟɬ - Ɉnlinɟ ɪɟɠіɦіɧɞɟɝі ɚɣɧɵɦɚɥɵɥɚɪ ɤɟɫɬɟɫі 

Simatic Manager ɩɪɨɝɪɚɦɦɚɫɵɦɟɧ ԕɚɦɬɚɦɚɫɵɡ ɟɬɭɞɟ ɞɚɣɵɧ ɫɬɚɧɞɚɪɬɬɵ 
ɮɭɧɤɰɢɹɥɚɪ ɛɢɛɥɢɨɬɟɤɚɫɵ ɛɚɪ. Ⱥɧɚɥɨɝɬɵ ɫɢɝɧɚɥɞɵ ɨԕɭ ԛɲіɧ  FC105 (SCALE)   
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 ɠԥɧɟ ɚɧɚɥɨɝɬɵ ɫɢɝɧɚɥɞɵ ɲɵԑɚɪɭ ԛɲіɧ FC106 (UNSCALE) ɮɭɧɤɰɢɹɥɚɪɵ 
ԕɨɥɞɚɧɵɥɚɞɵ.  

ɋɵɡɵԕɬɵ ɦɚɫɲɬɚɛɬɚɭ ɮɭɧɤɰɢɹɫɵ SCALE  ԥɪɛіɪ ɚɧɚɥɨɝɬɵ ɤіɪіɫ ɫɢɝɧɚɥ 
ԛɲіɧ ԕɚɧɞɚɣ ɞɚ ɛіɪ ɲɵԑɵɫ ɦԥɧіɧ ɛɟɪɟɞі, ɹԑɧɢ ɨɥ ɫɢɝɧɚɥɞɵ ɧɨɪɦɚɥɚɣɞɵ. 

Ɏɭɧɤɰɢɹ ɫɢɝɧɚɥɞɚɪɵ: 
- IN - ԧɥɲɟɦ ɛіɪɥіɤɫіɡ ɤіɪіɫ ɚɣɧɵɦɚɥɵ (ɚɧɚɥɨɝɬɵ ɤіɪіɫ ɫɢɝɧɚɥɞɵң ɤɨɞɵ); 
- HI_LIM - ɬɨɤ ɧɟɦɟɫɟ ɤɟɪɧɟɭ ɛɨɣɵɧɲɚ ԧɥɲɟɧɝɟɧ ɦɚɤɫɢɦɚɥ ɦԥɧ; 
- LO_LIM- ɬɨɤ ɛɨɣɵɧɲɚ ɧɟɦɟɫɟ ɤɟɪɧɟɭ ɛɨɣɵɧɲɚ ԧɥɲɟɧɝɟɧ ɦɢɧɢɦɚɥ 

ɦԥɧ; 
- BIPOLAR- ɛɢɩɨɥɹɪɥɵ (TRUE) ɠԥɧɟ ɭɧɢɩɨɥɹɪɥɵ (FALSE) ɫɢɝɧɚɥɵɧ 

ɨɪɧɚɬɚɬɵɧ  ɞɢɫɤɪɟɬɬі ɫɢɝɧɚɥ; 
- OUT - ɬɨɤ ɛɨɣɵɧɲɚ (ɚɦɩɟɪɦɟɧ) ɧɟɦɟɫɟ ɤɟɪɧɟɭ ɛɨɣɵɧɲɚ (ɜɨɥɶɬɩɟɧ) 

ɛɟɪіɥɟɬіɧ  ɲɵԑɵɫ ɚɣɧɵɦɚɥɵ.  
Шɵԑɵɫ ɦԥɧɞі ɛɚԕɵɥɚɭɵɲ ɤɟɥɟɫі ɮɨɪɦɭɥɚ ɛɨɣɵɧɲɚ ɫɚɧɚɣɞɵ: 

 

OUT=[((FLOAT(IN) – K1)/(K2-K1))*(HI_LIM-LO_LIM)]+LO_LIM.   (2.1) 

 

ɋɵɡɵԕɬɵ ɦɚɫɲɬɚɛɬɚɭ ɮɭɧɤɰɢɹɫɵ UNSCALE ԥɪɛіɪ ɚɧɚɥɨɝɬɵ ɤіɪіɫ ɫɢɝɧɚɥ 
ԛɲіɧ ԕɚɧɞɚɣ ɞɚ ɛіɪ ɚɧɚɥɨɝɬɵ ɲɵԑɵɫ ɦԥɧіɧ ɛɟɪɟɞі, ɹԑɧɢ ɨɥ ɲɵԑɵɫ ɫɢɝɧɚɥɞɵ 
ɧɨɪɦɚɥɚɣɞɵ. 

Ɏɭɧɤɰɢɹ ɫɢɝɧɚɥɞɚɪɵ: 
- IN - ɬɨɤ ɛɨɣɵɧɲɚ (ɚɦɩɟɪɦɟɧ) ɧɟɦɟɫɟ ɤɟɪɧɟɭ ɛɨɣɵɧɲɚ (ɜɨɥɶɬɩɟɧ) 

ɛɟɪіɥɟɬіɧ  ɲɵԑɵɫ ɚɣɧɵɦɚɥɵ ɧɟɦɟɫɟ ɛɚɫԕɚ ԧɥɲɟɦ ɛіɪɥіɤɬɟɪɞɟ ɛɟɪіɥɟɞі; 
- HI_LIM - ɬɨɤ ɧɟɦɟɫɟ ɤɟɪɧɟɭ ɛɨɣɵɧɲɚ ɦɚɤɫɢɦɚɥɞɵ ɲɵԑɵɫ ɦԥɧ ɧɟɦɟɫɟ 

ɛɚɫԕɚ ԧɥɲɟɦ ɛіɪɥіɤɬɟɪɞɟ ɛɟɪіɥɟɞі; 
- LO_LIM - ɬɨɤ ɧɟɦɟɫɟ ɤɟɪɧɟɭ ɛɨɣɵɧɲɚ ɦɢɧɢɦɚɥɞɵ ɲɵԑɵɫ ɦԥɧ ɧɟɦɟɫɟ 

ɛɚɫԕɚ ԧɥɲɟɦ ɛіɪɥіɤɬɟɪɞɟ ɛɟɪіɥɟɞі; 
- BIPOLAR- ɛɢɩɨɥɹɪɥɵ (TRUE) ɠԥɧɟ ɭɧɢɩɨɥɹɪɥɵ (FALSE) ɫɢɝɧɚɥɵɧ 

ɨɪɧɚɬɚɬɵɧ  ɞɢɫɤɪɟɬɬі ɫɢɝɧɚɥ; 
- OUT - ԧɥɲɟɦ ɛіɪɥіɤɫіɡ ɲɵԑɵɫ ɚɣɧɵɦɚɥɵ (ɚɧɚɥɨɝɬɵ ɲɵԑɵɫ ɫɢɝɧɚɥɞɵң 

ɤɨɞɵ).  
Шɵԑɵɫ ɦԥɧɞі ɛɚԕɵɥɚɭɵɲ ɤɟɥɟɫі ɮɨɪɦɭɥɚ ɛɨɣɵɧɲɚ ɫɚɧɚɣɞɵ: 

 

OUT = [((IN – LO_LIM) / ( HI_LIM-LO_LIM)) · ( K2-K1)] + K1.      (2.2) 

 

 

 

 

 

 

 

 

2.13 ɫɭɪɟɬ - Ⱥɧɚɥɨɝɬɵ ɫɢɝɧɚɥɞɵ ɨԕɭɞɵң іɲɤі ɠԛɣɟɫі 

IN              SCALE  
HI_LIM                              OUT 
LO_LIM 
BIPOLAR 

AN1 
H_AN1 
L_AN1 

POL_AN1 

XIZ1 
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Simatic ɛɚԑɞɚɪɥɚɦɚɫɵɧɞɚ ɛɚɪɥɵԕ ɛɚɩɬɚɭɥɚɪɞɵ ɨɪɵɧɞɚɩ ɛɨɥԑɚɧɧɚɧ ɤɟɣіɧ 
ɨɧɵ WinCC ɛɚԑɞɚɪɥɚɦɚɫɵɦɟɧ ɛɚɣɥɚɧɵɫɬɵɪɚɦɵɡ. 

 

2.14 ɫɭɪɟɬ – Ȼɚɣɥɚɧɵɫ ɨɪɧɚɬɭ 

Ȼɚɣɥɚɧɵɫ ɨɪɧɚɬɵɥԑɚɧɧɚɧ ɤɟɣіɧ WinCC ɛɚԑɞɚɪɥɚɦɚɫɵɧɞɚ ɜɢɡɭɚɥɢɡɚɰɢɹ 
ɦɧɟɦɨɫɯɟɦɚɫɵɧ ԕԝɪɚɫɬɵɪɚɦɵɡ. Ɉɥ ԛɲіɧ ԧɡіɦіɡɝɟ ԕɚɠɟɬɬі ɞɚɬɱɢɤɬɟɪ, ɤɥɚɩɚɧɞɚɪ 
ɠԥɧɟ ɛɚɫԕɚ ɞɚ ԕԝɪɵɥԑɵɥɚɪɞɵ ɷɤɪɚɧԑɚ ɨɪɧɚɥɚɫɬɵɪɚɦɵɡ. ɋɨɞɚɧ ɤɟɣіɧ ɨɥɚɪɞɵ 
ԧɡɚɪɚ ɛɚɣɥɚɧɵɫɬɵɪɚɦɵɡ. 

 

 

2.15 ɫɭɪɟɬ - ɀԛɣɟɧің ɜɢɡɭɚɥɞɵ ɦɧɟɦɨɫɯɟɦɚɫɵ 
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3 Мɟɬɪɨɥɨɝɢя ɠԥɧɟ ɚɜɬɨɦɚɬɬы ɛɚɫԕɚɪɭ ɬɟɨɪɢяɫы ɛɨɣыɧшɚ 
ɟɫɟɩɬɟɪɞі шɟшɭ 

3.1 Тɟɦɩɟɪɚɬɭɪɚɧы ԧɥшɟɭ ɤɚɧɚɥыɧ ɬɚңɞɚɭ ɠԥɧɟ ԕɨɫыɧɞы ԕɚɬɟɥіɝіɧ 
ɟɫɟɩɬɟɭ 

ȿɫɟɩ ɬɚɩɫɵɪɦɚɫɵ: 
− ɬɟɦɩɟɪɚɬɭɪɚɧɵ ԧɥɲɟɭɞің ɬɟɯɧɢɤɚɥɵԕ ԕԝɪɚɥɞɚɪɵɧ ɬɚңɞɚɭ (1-ɲі ɪɟɬɬіɤ 

ɬԛɪɥɟɧɞіɪɝіɲɬɟɪ, 2-ɲі ɪɟɬɬіɤ ԧɥɲɟɝіɲ ԕԝɪɚɥɞɚɪ),  ɨɫɵ ɬɚңɞɚɭɞɵ ɧɟɝіɡɞɟɭ; 
− ɬɚңɞɚɥԑɚɧ ԧɥɲɟɭ ɤɚɧɚɥɵɧɵң ԕɨɫɵɧɞɵ ԕɚɬɟɥіɝіɧ ɟɫɟɩɬɟɭ. 

 

3.1 ɤɟɫɬɟ – ȿɫɟɩɬің ɛɟɪіɥɝɟɧі 
Ɍɧɨɦ, ɋ0  600 𝜌ɤɨɪɪ 0 

Ɋ 0,95 

 

 

3.1 ɫɭɪɟɬ - Ɍɟɦɩɟɪɚɬɭɪɚɧɵ ԧɥɲɟɭ ɤɚɧɚɥɵɧɵң ԕԝɪɵɥɵɦɞɵԕ ɫԝɥɛɚɫɵ 

 Ԧɥɲɟɭ ԕԝɪɚɥɞɚɪɵɧ ɬɚңɞɚɭɞɚ ɨɥɚɪɞɵң ɞԥɥɞіɝіɧ, ԧɥɲɟɭ ɞɢɚɩɚɡɨɧɵɧ  ɠԥɧɟ 
ԕɨɥɞɚɧɭ ɠɚԑɞɚɣɥɚɪɵɧ ɟɫɤɟɪɭ ɤɟɪɟɤ. 

1-ɲі ɪɟɬɬіɤ ɬԛɪɥɟɧɞіɪɝіɲɬі ɬɚңɞɚԑɚɧɞɚ 200 0ɋ ɞɟɣіɧɝі ɬɟɦɩɟɪɚɬɭɪɚɧɵ 
ԧɥɲɟɭ ɤɟɡіɧɞɟ ԧɥɲɟɭ ɞԥɥɞіɝі ɠɨԑɚɪɵ ɛɨɥɭ ԛɲіɧ ɤɟɞɟɪɝіɥіɤ ɬɟɪɦɨɦɟɬɪɞі 
ԕɨɥɞɚɧԑɚɧ ɠԧɧ, ɚɥ  2000ɋ-ɬɚɧ ɠɨԑɚɪɵ ɛɨɥɫɚ ɬɟɪɦɨɷɥɟɤɬɪɥіɤ ɬԛɪɥɟɧɞіɪɝіɲɬɟɪ 
(ɬɟɪɦɨɩɚɪɚ) ԕɨɥɞɚɧɭ ɤɟɪɟɤ. 

Ɍɟɪɦɨɷɥɟɤɬɪɥіɤ ɬԛɪɥɟɧɞіɪɝіɲɬɟɪɦɟɧ ɛіɪɝɟ ԕɚɬɚɪ 2-ɲі ɪɟɬɬіɤ 
ɬԛɪɥɟɧɞіɪɝіɲɬɟɪ ɠԥɧɟ ɚɫɩɚɩɬɚɪ ɪɟɬіɧɞɟ: ɧɨɪɦɚɥɚɭɲɵ ɬԛɪɥɟɧɞіɪɝіɲɬɟɪ, 
ɦɢɥɥɢɜɨɥɶɬɦɟɬɪɥɟɪ ɠԥɧɟ ɚɜɬɨɦɚɬɬɵ ɩɨɬɟɧɰɢɨɦɟɬɪɥɟɪ ԕɨɥɞɚɧɵɥɚɞɵ. Ⱥɥ 
ɤɟɞɟɪɝіɥіɤ ɬɟɪɦɨɦɟɬɪɦɟɧ ɛіɪɝɟ ɧɨɪɦɚɥɚɭɲɵ ɬԛɪɥɟɧɞіɪɝіɲɬɟɪ, ɚɜɬɨɦɚɬɬɵ 
ɦɨɫɬɬɚɪ ɠԥɧɟ ɥɨɝɨɦɟɬɪɥɟɪ іɫɬɟɣɞі. 

Ԧɥɲɟɧɟɬіɧ ɬɟɦɩɟɪɚɬɭɪɚɧɵң ɛɟɪіɥɝɟɧ ɧɨɦɢɧɚɥɞɵ ɦԥɧі ɛɨɣɵɧɲɚ 1-ɲі 
ɪɟɬɬіɤ ɬԛɪɥɟɧɞіɪɝіɲɬɟɪɞің ԧɥɲɟɭ ɞɢɚɩɚɡɨɧɵɧ ɠԥɧɟ 2-ɲі ɪɟɬɬіɤ ɚɫɩɚɩɬɵң 
ɲɤɚɥɚɫɵ ɬɚңɞɚɥɚɞɵ. ɋɨɧɵɦɟɧ ԕɚɬɚɪ ԧɥɲɟɧɟɬіɧ ɬɟɦɩɟɪɚɬɭɪɚ 2-ɲі ɪɟɬɬіɤ ɚɫɩɚɩ 
ɲɤɚɥɚɫɵɧɵң ɟɤіɧɲі ɠɚɪɬɵ ɞɢɚɩɚɡɨɧɵɧɚ ɬԛɫɭі ɤɟɪɟɤ, ɹԑɧɢ ԧɥɲɟɭ ɧɟɦɟɫɟ 
ɬԛɪɥɟɧɞіɪɭ  ɞɢɚɩɚɡɨɧɵɧɵң  ɠɨԑɚɪԑɵ ɲɟɝіɧɟ ɠɚԕɵɧ ɛɨɥɭɵ ɤɟɪɟɤ. 

Ɇԛɦɤіɧɞіɝіɧɲɟ ɛіɪ ɬɢɩɬі ɚɫɩɚɩɬɚɪ ԕɨɥɞɚɧԑɚɧ ɠԧɧ, ɛԝɥ ԕɨɥɞɚɧɭ, ɛɚɫԕɚɪɭ 
ɳɢɬɬɟɪіɧɟ ɨɪɧɚɬɭ, ɠԧɧɞɟɭ ɠԝɦɵɫɬɚɪɵɧ ɠɟңіɥɞɟɬɟɞі. 
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3.2 Тɟɦɩɟɪɚɬɭɪɚɧы ԧɥшɟɭ ɤɚɧɚɥыɧың ԕұɪыɥыɦыɧ ɬɚңɞɚɭ ɠԥɧɟ 
ɧɟɝіɡɞɟɭ 

Ԧɥɲɟɭ ɬɟɦɩɟɪɚɬɭɪɚɫɵ t = 600 ℃, ɹԑɧɢ t > 200 ℃ ԧɥɲɟɭ ɤɟɡіɧɞɟ ԧɥɲɟɭ 
ɞԥɥɞіɝі ɠɨԑɚɪɵ ɛɨɥɭ ԛɲіɧ ɛɚɫɬɚɩԕɵ ɬԛɪɥɟɧɞіɪɝіɲ ɪɟɬіɧɞɟ ɬɟɪɦɨɷɥɟɤɬɪɥіɤ 
ɬԛɪɥɟɧɞіɪɝіɲɬі (ɬɟɪɦɨɩɚɪɚɧɵ) ԕɨɥɞɚɧɚɦɵɡ. Ȼԝɥ ɠԝɦɵɫɬɚ ɛɟɪіɥɝɟɧ 
ɷɤɫɩɥɭɚɬɚɰɢɹ ɲɚɪɬɬɚɪɵ ɛɨɣɵɧɲɚ ɠԥɧɟ ɛɟɪіɥɝɟɧ ɧɨɦɢɧɚɥɞɵ ɬɟɦɩɟɪɚɬɭɪɚ 
ɛɨɣɵɧɲɚ ɛіɪіɧɲі ɪɟɬɬі ɬԛɪɥɟɧɞіɪɝіɲ ɪɟɬіɧɞɟ  ɌɏȺ-10-3-101 ɬɟɪɦɨɩɚɪɚɧɵ 
ԕɨɥɞɚɧɚɦɵɡ. 

3.2 ɤɟɫɬɟ - Ȼіɪіɧɲі ɬԛɪɥɟɧɞіɪɝіɲɬіңɬɟɯɧɢɤɚɥɵԕ ɫɢɩɚɬɬɚɦɚɫɵ 

Ɍɢɩ 

ɇɨɦɢɧɚɥɞɵ 
ɫɬɚɬɢɤɚɥɵԕ 

ɫɢɩɚɬɬɚɦɚɧɵң 
ɛɟɥɝіɥɟɧɭі 

Ԧɥɲɟɦ 

ɲɟɤɬɟɪі,℃ 

Ԕɨɪԑɚɧɵɫ 

ɚɪɦɚɬɭɪɚɧɵң 
ɦɚɬɟɪɢɚɥɵ 

Ԝɡɵɧɞɵԑɵ, ɦɦ 

ɌɏȺ-10-3-

101 
ɏȺ(Ʉ) 0 ɞɟɧ 1200 

ɞɟɣіɧ  
Ȼɨɥɚɬ 08ɏ13, 
12ɏ18ɇ10Ɍ 

120 ɞɚɧ 2000 

ɞɟɣіɧ 

ɂɧɟɪɰɢɚɥɞɵ
ԑɵ, ɫ 

Шɚɪɬɬɵ 
ԕɵɫɵɦɵ, Ɇɉɚ 

Ɇɟɯɚɧɢɤɚɥɵ
ԕ ԥɫɟɪɥɟɪɝɟ 

ɬԝɪɚԕɬɵɥɵԑɵ 

Ԕɨɥɞɚɧɭ 

ɚɣɦɚԑɵ 

Ʉɨɧɫɬɪɭɤɰɢɹɥɵ
ԕ ɟɪɟɤɲɟɥіɝі 

10;20;40 0.4; 6.4 
Ⱦіɪіɥɝɟ 

ɬԝɪɚԕɬɵɥɵԕ 

Ⱥɪɦɚɬɭɪɚɥɵԕ 
ԕɚɛɵԕɲɚɧɵ 

ɛԝɡɛɚɣɬɵɧ 
ɫԝɣɵԕ ɠԥɧɟ 
ɝɚɡ ɬԥɪіɡɞі 
ɨɪɬɚɥɚɪɞɚ,  

- 

 

ȿɤіɧɲі ɪɟɬɬі ɬԛɪɥɟɧɞіɪɝіɲɬɟɪ ɠԥɧɟ ɚɫɩɚɩɬɚɪ ɪɟɬіɧɞɟ ɬɟɪɦɨɷɥɟɤɬɪɥіɤ 
ɬԛɪɥɟɧɞіɪɝіɲɬɟɪɦɟɧ  ɛіɪɝɟ – ɧɨɪɦɚɥɚɭ  ɬԛɪɥɟɧɞіɪɝіɲɬɟɪ, ɩɨɬɟɧɰɢɨɦɟɬɪɥɟɪ 
ɠԥɧɟ ɦɢɥɥɢɜɨɥɶɬɦɟɬɪ ԕɨɥɞɚɧɵɥɚɞɵ.ɋɨɧɵɦɟɧ ԕɚɬɚɪ ԧɥɲɟɧɟɬіɧ ɬɟɦɩɟɪɚɬɭɪɚ 2-

ɲі ɪɟɬɬіɤ ɚɫɩɚɩ ɲɤɚɥɚɫɵɧɵң ɟɤіɧɲі ɠɚɪɬɵ ɞɢɚɩɚɡɨɧɵɧɚ ɬԛɫɭі ɤɟɪɟɤ, ɹԑɧɢ 
ԧɥɲɟɭ ɧɟɦɟɫɟ ɬԛɪɥɟɧɞіɪɭ  ɞɢɚɩɚɡɨɧɵɧɵң  ɠɨԑɚɪԑɵ ɲɟɝіɧɟ ɠɚԕɵɧ ɛɨɥɭɵ ɤɟɪɟɤ. 

ɌɏȺ-10-3-101 ɬɟɪɦɨɩɚɪɚɦɟɧ  ɂɌ-4 ɠԝɦɵɫ ɠɚɫɚɣ ɚɥɚɞɵ. ɋɟɛɟɛі ɂɌ-4 

ɞɢɚɩɚɡɨɧɵ -200-ɞɟɧ 1300℃-ԕɚ ɞɟɣіɧ, ɹԑɧɢ ɛіɡ ԧɥɲɟɣɬіɧ ɬɟɦɩɟɪɚɬɭɪɚ 2-ɲі 
ɚɫɩɚɩɬɵң ԧɥɲɟɭ ɞɢɚɩɚɡɨɧɵɧɵң ɟɤіɧɲі ɠɚɪɬɵɫɵɧɞɚ ɨɪɧɚɥɚɫԕɚɧ. 
 

3.3 ɤɟɫɬɟ - ȿɤіɧɲі ɚɫɩɚɩɬɵң ɬɟɯɧɢɤɚɥɵԕ ɫɢɩɚɬɬɚɦɚɫɵ 

Ɍɢɩ 
Ʉɟɥɬіɪіɥɝɟɧ 

ԕɚɬɟɥіɝі 
Ⱦԥɥɞіɤ 
ɤɥɚɫɫɵ 

ɇɋɏ 
Ԧɥɲɟɦ 

ɲɟɤɬɟɪі,℃ 

ɂɌ-4 0,25% 0,25 ɏȺ 
-200 ɞɟɧ 1300 

ɞɟɣіɧ 
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 3.3 Ԧɥшɟɭ ɤɚɧɚɥыɧың ԕɨɫыɧɞы ԕɚɬɟɥіɝіɧ ɟɫɟɩɬɟɭ 

 1. Ȼіɪіɧɲі ɪɟɬɬі ɬԛɪɥɟɧɞіɪɝіɲɬің ɚɛɫɨɥɸɬ ԕɚɬɟɥіɝі ɬɟɯɧɢɤɚɥɵԕ 
ɫɢɩɚɬɬɚɦɚɥɚɪɵɧɚɧ ɚɥɵɧɚɞɵ: 
 

1=± 0,004 · 600=± 2.4 ºɋ 

 

ȿɤіɧɲі ɪɟɬɬіɤ ԕԝɪɵɥԑɵ ԛɲіɧ: 
 

2=
𝛾 · 𝑋𝑁ଵ଴଴%,                                                     (3.1) 

=0,25 %; XN=1500 ℃ 

 

2=
଴.ଶହ% · ଵହ଴଴℃ଵ଴଴% = ͵,͹ͷ℃. 

 

2. Ⱥɛɫɨɥɸɬ ԕɚɬɟɥіɤɬің ɨɪɬɚɲɚ ɤɜɚɞɪɚɬɬɵԕ ɚɭɵɬԕɭɵɧ ɬɚɛɚɦɵɡ: 
 𝜎[∆𝑖] = ∆𝑖𝑘 ,                                                       (3.2) 

 

ɦԝɧɞɚԑɵ, k=√͵ 

 𝜎[∆ଵ] = ʹ,Ͷ℃√͵ = ͳ,͵ͺͷ℃. 
 

ȿɤіɧɲі ɪɟɬɬіɤ ԕԝɪɵɥԑɵ ԛɲіɧ: 

 𝜎[∆ଶ] = Ͳ,͹ͷ℃√͵ = ʹ,ͳ͸ͷ℃. 
 

3. ɈɄȺ ԕɚɬɵɫɬɵ ԕɚɬɟɥіɝі ɦɵɧɚԑɚɧ ɬɟң ɛɨɥɚɞɵ: 
 

σ[δi] = σ[∆i]Xɤіɪ
 ·  ͳͲͲ%,     (3.3) 

ɏɤіɪ=600 ℃, 𝜎[𝛿ଵ] = ͳ,͵ͺͷ℃͸ͲͲ℃ · ͳͲͲ% = Ͳ,ʹ͵% 

 

ȿɤіɧɲі ɪɟɬɬіɤ ԕԝɪɵɥԑɵ ԛɲіɧ: 
 𝜎[𝛿ଶ] = ʹ,ͳ͸ͷ℃͸ͲͲ℃ · ͳͲͲ% = Ͳ,͵͸% 
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ɈɄȺ ɵԕɬɢɦɚɥɞɵԕ ɬɟɨɪɢɹɫɵɧɚ ɛɚɣɥɚɧɵɫɬɵ ԕɚɬɟɥіɤɬɟɪ ɫɭɦɦɚɫɵ ɦɵɧɚ 
ɮɨɪɦɭɥɚɦɟɧ ɚɧɵԕɬɚɥɚɞɵ: 

 

         2

2

211

2 ***2                            (3.4) 

 

ɦԝɧɞɚԑɵ, 𝜌 - ɤɨɪɪɟɥɹɰɢɹ ɤɨɷɮɮɢɰɢɟɧɬі. 
 

Ԧɥɲɟɭ ɤɚɧɚɥɵɧɵң ԕԝɪɚɦɵɧɞɚԑɵ ԧɥɲɟɭ ԕԝɪɚɥɞɚɪɞɵң ԕɚɬɟɥіɤɬɟɪі 
ɤɨɪɪɟɥɹɰɢɹɥɚɧɛɚԑɚɧ ɛɨɥɫɚ, 𝜌 = 0 ɟɫɟɩɬі ɦɵɧɚ ɮɨɪɦɭɥɚɦɟɧ ɲɵԑɚɪɚɦɵɡ: 

 𝜎[𝛿] = √𝜎ଶ[𝛿ଵ] + 𝜎ଶ[𝛿ଶ]                                  (3.5) 

 

Ɇԥɧɞɟɪіɧ ɨɪɵɧɞɚɪɵɧɚ ԕɨɣɵɩ, ɦɵɧɚɧɵ ɬɚɛɚɦɵɡ: 
 𝜎[𝛿] = √Ͳ,ʹ͵ଶ% + Ͳ,͵͸ଶ% = Ͳ,͵ͷͻ͸% 

 

Ԧɥɲɟɭ ɤɚɧɚɥɞɵң ԕɨɫɵɧɞɵ ɚɛɫɨɥɸɬɬɵ ԕɚɬɟɥіɝі P ɵԕɬɢɦɚɥɞɵԑɵɦɟɧ 
ɨɪɧɚɥɚɫɚɬɵɧ ɫɟɧіɦɞі ɢɧɬɟɪɜɚɥɵ ɤɟɥɟɫі ɮɨɪɦɭɥɚɦɟɧ ɟɫɟɩɬɟɥɟɞі: 

 

   *kɂК                                                   (3.6) 

 

ɦԝɧɞɚԑɵ, k – ɤɜɚɧɬɢɥɶɞіɤ ɤԧɛɟɣɬɤіɲ 

 

Ȼɟɪіɥɝɟɧ Ɋ=0,95 ɠԥɧɟ n=50 ɦԥɧɞɟɪі ɛɚɣɥɚɧɵɫɬɵ k ɦԥɧіɧ ɬɚɛɚɦɵɡ.  
 

k(0,95;50) = 2,01 

 𝛿 = ݇ · 𝜎[𝛿]=2,01· 0,3596%=0,722% 

 

Ԧɥɲɟɭ ɤɚɧɚɥɞɵң ԕɨɫɵɧɞɵ ɚɛɫɨɥɸɬɬɵ ԕɚɬɟɥіɝі P ɵԕɬɢɦɚɥɞɵԑɵɦɟɧ 
ɨɪɧɚɥɚɫɚɬɵɧ ɫɟɧіɦɞі ɢɧɬɟɪɜɚɥɵ:  

 ∆ = ݇ ·  𝜎[∆]                                             (3.7) 

 ∆= ݇ · 𝜎[∆] = ݇ · 𝜎[𝛿] 𝑋ɜхͳͲͲ% = 𝛿 · 𝑋ɜхͳͲͲ% = Ͳ,͹ʹʹ% · ͸ͲͲ℃ͳͲͲ% = Ͷ,͵͵ʹ℃ 

 

Ԧɥɲɟɭ ɧԥɬɢɠɟɫі: 
Хөɥɲ = ሺ͸ͲͲ ± Ͷ,͵͵ʹሻ ℃; Ɋ = 0,95 

 

          Ⱦԧңɝɟɥɟɤɬɟɭ ɟɪɟɠɟɫі ɛɨɣɵɧɲɚ ԧɥɲɟɭ ɧԥɬɢɠɟɫі: 
Xԧɥ=(600±4)°C; P=0,95 
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3.4 Ⱥɜɬɨɦɚɬɬы ɛɚɫԕɚɪыɭ ɬɟɨɪɢяɫыɧың ɟɫɟɛі  

Ȼԝɥ ɠԝɦɵɫɬɚ ԕԝɛɵɪɞɚԑɵ ɞɨɦɧɚ ɝɚɡɵɧɵң ԕɵɫɵɦɵɧ ԕɚɪɚɫɬɵɪɵɥɚɞɵ. Ɉɥ 
ԛɲіɧ ɝɚɡ ԕɵɫɵɦɵɧɵң ɛɟɪіɥіɫ ɮɭɧɤɰɢɹɫɵɧ ɚɧɵԕɬɚɭ ԕɚɠɟɬ. Ƚɚɡ ԕɵɫɵɦɵɧɵң 
ɛɟɪіɥіɫ ɮɭɧɤɰɢɹɫɵ  3.2 ɫɭɪɟɬɬɟ ɤԧɪɫɟɬіɥɝɟɧ. 

 

 

3.2 ɫɭɪɟɬ – Ԕɵɫɵɦ ԧɡɝɟɪɭіɧің ɛɟɪіɥіɫ ɮɭɧɤɰɢɹɫɵ 

Ƚɚɡ ԕɵɫɵɦɵɧ ɪɟɬɬɟɭɞɟ ɉɂȾ ɪɟɬɬɟɭіɲіɧ ԕɨɥɞɚɧɚɦɵɡ. ɀԛɣɟɧің ɦɨɞɟɥі 
MATLAB ɛɚԑɞɚɪɥɚɦɚɫɵɧɞɚ ԕԝɪɚɫɬɵɪɵɥɞɵ. 

 

 

3.3 ɫɭɪɟɬ – ɀԛɣɟ ɦɨɞɟɥі 

Ʉɟɥɟɫі ɤɟɡɟɤɬɟ ɉɂȾ ɪɟɬɬɟɝіɲіɧің ɨɩɬɢɦɚɥɞɵ ɩɚɪɚɦɟɬɪɥɟɪі ɬɚңɞɚɥɚɞɵ. 
Ɉɧɵ ɚɧɵԕɬɚɭ ԛɲіɧ Tune ɮɭɧɤɰɢɹɫɵɧ ԕɨɥɞɚɧɚɦɵɡ. 

 

 

3.4 ɫɭɪɟɬ – ɉɂȾ ɪɟɬɬɟɝіɲіɧің ɩɚɪɚɦɟɬɪɥɟɪіɧ ɬɚңɞɚɭ 
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3.5 ɫɭɪɟɬ – ɉɂȾ ɪɟɬɬɟɝіɲіɧің ɨɩɬɢɦɚɥɞɵ ɩɚɪɚɦɟɬɪɥɟɪіɧің ɦԥɧɞɟɪі 

 

ɉɂȾ ɪɟɬɬɟɝіɲіɧің ɦԥɧɞɟɪіɧ ɨɪɧɚɬԕɚɧɧɚɧ ɤɟɣіɧ ɠԛɣɟ ԧɡɝɟɪɟɫі 
ɛɚԕɵɥɚɧɚɞɵ. 3.6 ɫɭɪɟɬɬɟ ɤԧɪɫɟɬіɥɝɟɧɞɟɣ ɠԛɣɟ ɨɪɧɵԕɬɵ ɤԛɣɝɟ ɠɟɬɬі ɠԥɧɟ 
ɛɟɪіɥɝɟɧ ɦԥɧɧɟɧ ɚɫɩɚɣɞɵ, ɹԑɧɢ ɚɩɚɬɬɵԕ ɠɚԑɞɚɣ ɬɭɞɵɪɦɚɣɞɵ. 

 

 
3.6 ɫɭɪɟɬ – ɀԛɣɟɧің ԧɬɩɟɥі ɩɪɨɰɟɫі 
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4 Ԧɦіɪɬіɪшіɥіɤ ԕɚɭіɩɫіɡɞіɝі ɛԧɥіɦі 

4.1 Ⱦɨɦɧɚ ԧɧɞіɪіɫіɧɞɟɝі ԧɧɟɪɤԥɫіɩɬіɤ ԕɚɭіɩɫіɡɞіɤ ɬɚɥɚɩɬɚɪы 

  ɀɚɥɩɵ ɬɚɥɚɩɬɚɪ: 
1. Ɍɚɥɚɩ ɞɨɦɧɚ ɰɟɯɬɚɪɵɧ (ɩɟɲɬɟɪіɧ) ɠɨɛɚɥɚɭ ԕԝɪɵɥɵɫɵɧɚ, ԕɚɣɬɚ ԕԝɪɭԑɚ, 

ɩɚɣɞɚɥɚɧɭԑɚ, ɨɥɚɪԑɚ ԕɚɠɟɬɬі ԕԝɪɚɥ-ɠɚɛɞɵԕɬɚɪɞɵ ɠɨɛɚɥɚɭԑɚ ɠԥɧɟ ɞɚɣɵɧɞɚɭԑɚ 
ɬɚɪɚɬɵɥɚɞɵ. 

Ⱦɨɦɧɚ ɩɟɲɬɟɪіɧің ԕԝɪɵɥɵɫɵɧ ԕɚɣɬɚ ԕԝɪɭ ɠԥɧɟ ɠԧɧɞɟɭ ɤɟɡіɧɞɟ, ɫɨɧɵң 
іɲіɧɞɟ ԕɨɩɚɪɵɥɭ ԕɚɭɩі ɛɚɪ ԕԝɪɚɥɞɚɪɞɵ ԕɚɥɵɩɬɚɫɬɵɪɭԑɚ ɚɥɵɩ ɤɟɥɟɬіɧ ɠɨɛɚɥɚɭ 
ԧɥɲɟɦɞɟɪіɧің ɚɫɵɩ ɤɟɬɭі ɠԥɧɟ ɬɟɯɧɨɥɨɝɢɹɥɵԕ ԛɪɞіɫɬɟɪɞің ԧɡɝɟɪɭі, ɞɨɦɧɚ 
ɩɟɲɬɟɪіɧ ɩɚɣɞɚɥɚɧɭ ɤɟɡіɧɞɟɝі ɧɟɝіɡɝі ԧɥɲɟɦɞɟɪɞің ԧɡɝɟɪɭі ɛɨɥԑɚɧ ɤɟɡɞɟ 
ɠɨɛɚɞɚɧ ɛɚɫ ɬɚɪɬɵɥɚɞɵ. 

2. ɀɚңɚɞɚɧ ɠɚɛɞɵԕɬɚɥԑɚɧ ɠԥɧɟ ԕɚɣɬɚ ԕԝɪɵɥԑɚɧ ɞɨɦɧɚ ɰɟɯɬɚɪɵɧ 
(ɩɟɲɬɟɪіɧ) ɩɚɣɞɚɥɚɧɭԑɚ ԕɚɛɵɥɞɚɭ Ԕɚɡɚԕɫɬɚɧ Ɋɟɫɩɭɛɥɢɤɚɫɵɧɵң «Ԕɚɡɚԕɫɬɚɧ 
Ɋɟɫɩɭɛɥɢɤɚɫɵɧɞɚԑɵ ɫԥɭɥɟɬ, ԕɚɥɚ ԕԝɪɵɥɵɫɵ ɠԥɧɟ ԕԝɪɵɥɵɫ ԕɵɡɦɟɬі ɬɭɪɚɥɵ» 
Ɂɚңɵ ɠԥɧɟ Ԕɚɡɚԕɫɬɚɧ Ɋɟɫɩɭɛɥɢɤɚɫɵɧɵң ԕԝɪɵɥɵɫ ɧɨɪɦɚɥɚɪɵ ɠԥɧɟ ɠɨɛɚɥɚɭ 
1.03-06-2002 Ɍɚɥɚɩɬɚɪɵɧɚ ɫԥɣɤɟɫ ɠԛɪɝіɡіɥɟɞі. 

Ɉɫɵ Ɍɚɥɚɩɬɚɧ ɚɭɵɬԕɭɵ ɛɚɪ ɠɚңɚ ɠԥɧɟ ԕɚɣɬɚ ԕԝɪɵɥԑɚɧ ɞɨɦɧɚ ɰɟɯɬɚɪɵɧ 
(ɩɟɲɬɟɪіɧ) ɩɚɣɞɚɥɚɧɭ ԛɲіɧ ԕɚɛɵɥɞɚɭԑɚ ɠɨɥ ɛɟɪіɥɦɟɣɞі. 

Ԧɧɞіɪіɫɬіɤ ԑɢɦɚɪɚɬɬɚɪ ɦɟɧ ԛɣɦɟɪɟɬɬɟɪɞің ɠԝɦɵɫ іɫɬɟɭ ɠɚԑɞɚɣɵɧ 
ɬɟɯɧɢɤɚɥɵԕ ɛɚԕɵɥɚɭ Ԕɚɡɚԕɫɬɚɧ Ɋɟɫɩɭɛɥɢɤɚɫɵ ɂɧɞɭɫɬɪɢɹ ɠԥɧɟ ɫɚɭɞɚ 
ɦɢɧɢɫɬɪɥіɝіɧɞɟɝі ԕԝɪɵɥɵɫ іɫɬɟɪі ɠԧɧіɧɞɟɝі Ʉɨɦɢɬɟɬɬің 2004 ɠɵɥԑɵ 5 
ɚԕɩɚɧɞɚԑɵ № 42 ɛԝɣɪɵԑɵɦɟɧ ɛɟɤіɬіɥɝɟɧ «Ԑɢɦɚɪɚɬɬɚɪ ɦɟɧ ԛɣɦɟɪɟɬɬɟɪɞің 
ɤԛɣіɧɟ ɬɟɯɧɢɤɚɥɵԕ ԕɚɞɚԑɚɥɚɭ ɟɪɟɠɟɥɟɪіɧɟ» ɫԥɣɤɟɫ ɠԛɡɟɝɟ ɚɫɵɪɵɥɚɞɵ. 

3. Ɉɫɵ Ɍɚɥɚɩ ɧɟɝіɡіɧɞɟ ԝɣɵɦɧɵң ɬɟɯɧɢɤɚɥɵԕ ɛɚɫɲɵɥɵԑɵɦɟɧ 
ɬɟɯɧɨɥɨɝɢɹɥɵԕ ɪɟɝɥɚɦɟɧɬɬɟɪ ԥɡіɪɥɟɧɟɞі ɠԥɧɟ ɛɟɤіɬіɥɟɞі. 

4. Ɍɟɯɧɨɥɨɝɢɹɥɵԕ ɪɟɝɥɚɦɟɧɬɬɟɪ ɬɟɯɧɨɥɨɝɢɹɥɵԕ ԛɪɞіɫɬɟɪ ɧɟɦɟɫɟ ɠԝɦɵɫ 
ɠɚԑɞɚɣɥɚɪɵ ԧɡɝɟɪɝɟɧɞɟ, ɠɚңɚ ԕԝɪɚɥ-ɠɚɛɞɵԕɬɵ ԕɨɥɞɚɧԑɚɧɞɚ, ɬɚɥɚɩɬɚɪ ɦɟɧ 
ɧɨɪɦɚɥɚɪ ԧɡɝɟɪɝɟɧɞɟ ԕɚɣɬɚ ԕɚɪɚɥɚɞɵ. 

ɀԝɦɵɫ ԧɧɞіɪіɫіɧɟ ԕɵɡɦɟɬɤɟɪɥɟɪɞі ɞɚɣɵɧɞɚɭ ԧɧɟɪɤԥɫіɩɬіɤ ԕɚɭіɩɫіɡɞіɤ 
ɬɚɥɚɩɬɚɪɵɧɚ ɫԥɣɤɟɫ ɠԛɪɝіɡіɥɟɞі. 

5. Ԥɪɛіɪ ɞɨɦɧɚ ɰɟɯɵɧɞɚ ɬɟɯɧɢɤɚɥɵԕ ɛɚɫɲɵɦɟɧ ɛɟɤіɬіɥɝɟɧ ɧɚɪɹɞ-

ɲɚԕɬɚɦɚ ɛɨɣɵɧɲɚ ɨɪɵɧɞɚɥɚɬɵɧ ԕɚɭіɩɬі ɠԝɦɵɫɬɚɪ ɬіɡɛɟɫі ԕԝɪɵɥɚɞɵ. 
6. Ⱦɨɦɧɚ ɰɟɯɵɧɞɚ ɠԝɦɵɫ іɫɬɟɣɬіɧɞɟɪ ɛɟɤіɬіɥɝɟɧ ɧɨɪɦɚɥɚɪ ɛɨɣɵɧɲɚ 

ɚɪɧɚɣɵ ɤɢіɦɦɟɧ, ɚɪɧɚɣɵ ɚɹԕ ɤɢіɦɦɟɧ, ɠɟɤɟ ԕɨɪԑɚɧɵɫ ԕԝɪɚɥɞɚɪɵɦɟɧ, 
ɫɚԕɬɚɧɞɵɪɭ ԕԝɪɚɥɞɚɪɵɦɟɧ ԕɚɦɬɚɦɚɫɵɡ ɟɬіɥɟɞі. 

ɀԝɦɵɫ іɫɬɟɣɬіɧɞɟɪɝɟ ɛɟɪіɥɟɬіɧ ɚɪɧɚɣɵ ɤɢіɦ ɠԥɧɟ ɚɪɧɚɣɵ ɚɹԕ ɤɢіɦ 
ɫɬɚɧɞɚɪɬɬɚɪԑɚ ɠԥɧɟ ɬɚɥɚɩ ɟɬіɥɟɬіɧ ԧɥɲɟɦɞɟɪɝɟ ɫԥɣɤɟɫ ɤɟɥɟɞі. 

ɋԥɣɤɟɫ ɚɪɧɚɣɵ ɤɢіɦ, ɚɪɧɚɣɵ ɚɹԕ ɤɢіɦ ɠԥɧɟ ɠɟɤɟ ԕɨɪԑɚɧɵɫ ԕԝɪɚɥɞɚɪɵ 
ɠɨԕ ɬԝɥԑɚɥɚɪ ɠԝɦɵɫԕɚ ɠіɛɟɪіɥɦɟɣɞі. 

7. Ⱥɪɧɚɣɵ ɤɢіɦ, ɚɪɧɚɣɵ ɚɹԕ ɤɢіɦ, ɠɟɤɟ ԕɨɪԑɚɭ ԕԝɪɚɥɞɚɪɵɧ ɛɟɪɭ, ɫɚԕɬɚɭ 
ɠԥɧɟ ɩɚɣɞɚɥɚɧɭ, ɠɭɭ, ɞɟɡɢɧɮɟɤɰɢɹ ɠԥɧɟ ɠԧɧɞɟɭ ɬԥɪɬіɛі Ԕɚɡɚԕɫɬɚɧ 
Ɋɟɫɩɭɛɥɢɤɚɫɵ ȿңɛɟɤ ɦɢɧɢɫɬɪіɧің 1997 ɠɵɥԑɵ 2 ɦɚɭɫɵɦɞɚԑɵ № 90-ɉ 
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ɛԝɣɪɵԑɵɦɟɧ ɛɟɤіɬіɥɝɟɧ Ⱥɪɧɚɣɵ ɤɢіɦ, ɚɪɧɚɣɵ ɚɹԕ ɤɢіɦ, ɛɚɫԕɚ ɞɚ ɠɟɤɟ 
ԕɨɪԑɚɧɵɫ ԕԝɪɚɥɞɚɪɵɦɟɧ ԕɚɦɬɚɦɚɫɵɡ ɟɬɭ ɬԥɪɬіɛі ɬɭɪɚɥɵ ɧԝɫԕɚɭɥɵԕԕɚ ɫԥɣɤɟɫ 
іɫɤɟ ɚɫɵɪɵɥɚɞɵ. 

8. ɐɟɯ ɚɭɦɚԑɵɧɞɚԑɵ ɠԝɦɵɫɲɵɥɚɪɞɵң ɧɟɝіɡɝі ɠԛɪɭ ɚԑɵɧɞɚɪɵɦɟɧ ɰɟɯ 
ɤԧɥіɝіɧің ԕɚɪԕɵɧɞɵ ԕɨɡԑɚɥɭ ɠɨɥɞɚɪɵɧɵң ɛіɪіɝɭіɧɟ ɠɨɥ ɛɟɪіɥɦɟɣɞі. 

Ԕɚɭіɩɬі ɨɪɵɧɞɚɪɞɚ ԕɚɠɟɬɬі ɞɵɛɵɫɬɵԕ, ɠɚɪɵԕɬɵԕ ɞɚɛɵɥ ɛɟɪɝіɲɬɟɪ 
ɧɟɦɟɫɟ ɚɥɞɵɧ ɚɥɚ ɟɫɤɟɪɬɭ ɠԥɧɟ ɧԝɫԕɚɭɥɵԕ ɩɥɚɤɚɬɬɚɪ (ɠɚɡɛɚɥɚɪ) іɥіɧɟɞі. 
Ⱥɬɚɥԑɚɧ ɩɥɚɤɚɬɬɚɪ ɠԛɣɟɥі ɬԛɪɞɟ ɠɚңɚɪɬɵɥɚɞɵ; ɞɚɛɵɥ ɛɟɪɝіɲɬɟɪ ɠԝɦɵɫɵ 
ɤɟɡɟңɞіɤ ɬɟɤɫɟɪіɥіɩ ɬԝɪɚɞɵ. 

9. Ⱦɨɦɧɚ ɰɟɯɵɧɞɚԑɵ ԕԝɪɚɥ-ɠɚɛɞɵԕɬɚɪɞɵ ɨɪɧɚɥɚɫɭɵɧɚ ɛɚɣɥɚɧɵɫɬɵ 
ɠԝɦɵɫɲɵɥɚɪɞɵң ԕɚɭіɩɫіɡɞіɝіɧ, ԕɵɡɦɟɬ ɤԧɪɫɟɬɭ ɠԥɧɟ ɠԧɧɞɟɭ ɵңԑɚɣɥɵɥɵԑɵ 
ԕɚɦɬɚɦɚɫɵɡ ɟɬіɥɟɞі. 

10. ɀԝɦɵɫ ɨɪɵɧɞɚɪɵɧɞɚ ɛԧɝɞɟ ɚɞɚɦɞɚɪɞɵң ɛɨɥɭɵɧɚ ɪԝԕɫɚɬ ɟɬіɥɦɟɣɞі. 
Ⱦɨɦɧɚ ɰɟɯɵɧɞɚԑɵ ɛɚɪɥɵԕ ɧɵɫɚɧɞɚɪԑɚ, ɨɧɵң іɲіɧɞɟ ɞɨɦɧɚ ɩɟɲіɧɟ, ɚɭɚ 

ԕɵɡɞɵɪԑɵɲԕɚ, ɝɚɡ ɠԥɧɟ ɚɭɚ ԧɬɤіɡɭ ɠԛɣɟɥɟɪіɧɟ, ԑɢɦɚɪɚɬɬɚɪԑɚ, ԛɣɦɟɪɟɬɬɟɪ ɦɟɧ 
ɬԛɬіɧ ԕԝɛɵɪɥɚɪɵɧɚ ɬɟɯɧɢɤɚɥɵԕ ɬԧɥԕԝɠɚɬɬɚɪ ɞɚɣɵɧɞɚɥɚɞɵ ɠԥɧɟ ɠԛɪɝіɡіɥɟɞі. 

Ⱦɨɦɧɚ ɰɟɯɬɚɪɵɧɵң ɚɭɦɚԑɵ ɠԥɧɟ ɨɪɧɚɥɚɫɭɵ: 
1. ɀɨɛɚɥɚɧɚɬɵɧ ɰɟɯɬɚɪ ԛɲіɧ ԧɧɞіɪіɫɬіɤ ԑɢɦɚɪɚɬɬɚɪɵɧɵң, ԕɨɣɦɚ 

ԛɣɦɟɪɟɬɬɟɪіɧің ɠɚɧɵɧɚ ɬɟɦіɪɠɨɥ ɠɨɥɞɚɪɞɵ ɨɪɧɚɥɚɫɬɵɪɭ ɆɋɌ 9238-83 ɫԥɣɤɟɫ 
іɫɤɟ ɚɫɵɪɵɥɚɞɵ. 

Іɫɬɟɩ ɬԝɪԑɚɧ ɰɟɯɬɚɪɞɚ ɝɚɛɚɪɢɬɬɟɪɞі ɧɨɪɦɚɬɢɜɬіɤ ɲɚɦɚԑɚ ɤɟɥɬіɪɭ ɦԛɦɤіɧ 
ɛɨɥɦɚԑɚɧ ɠɚԑɞɚɣɞɚ ɝɚɛɚɪɢɬɬɟɪɞің ɛԝɡɵɥԑɚɧɞɵԑɵɧ ɚɥɞɵɧ ɚɥɚ ɟɫɤɟɪɬɟɬіɧ 
ɞɵɛɵɫɬɵԕ ɞɚɛɵɥ ɛɟɪɝіɲ ɨɪɧɚɥɚɫɬɵɪɭ ԕɚɪɚɫɬɵɪɵɥɚɞɵ. 

2. Ⱦɨɦɧɚ ɩɟɲɬɟɪіɧ ɠɨɛɚɥɚԑɚɧ ɤɟɡɞɟ ɲɨɣɵɧ ɠԥɧɟ ԕɨɠԑɚ ɚɪɧɚɥԑɚɧ ɟɤі ɠɨɥ 
ɛɨɥɫɚ ɟɤі ɠɨɥɞɵң ԥɪԕɚɣɫɵɫɵ ԧɬɩɟɥі ɛɨɥɭɵ ԕɚɪɚɫɬɵɪɵɥɚɞɵ. 
 Ԕԝɸ ɚɭɥɚɫɵɧɵң ԥɪɛіɪ ɠɚԑɵɧɚɧ ɟɤɟɭɞɟɧ ɨɪɧɚɥɚɫɬɵɪɵɥԑɚɧ ɲɨɣɵɧ 
ԛɲіɧ ɬԧɪɬ ɨɪɧɚɬɭ ɠɨɥɞɚɪɵ ɠԥɧɟ ɨɫɵɥɚɣɲɚ ԕԝɸ ɚɭɥɚɫɵɧɵң ԥɪɛіɪ ɠɚԑɵɧɚɧ 
ɟɤɟɭɞɟɧ ɨɪɧɚɥɚɫɬɵɪɵɥԑɚɧ ԕɨɠ ԛɲіɧ ɬԧɪɬ ɨɪɧɚɬɭ ɠɨɥɞɚɪɵ ɛɨɥԑɚɧɞɚ ɛɚɪɥɵԕ 
ɠɨɥɞɚɪ ɨɪɧɚɥɚɫɭɵɧ ɬɭɩɢɤɬіɤ ɟɬɭɝɟ ɪԝԕɫɚɬ ɟɬіɥɟɞі. 

3. Ԕԝɸ ɚɭɥɚɫɵ ɲɟңɛɟɪіɧɞɟɝі ԕɨɠ ɬɚɫɵɦɚɥɞɚɭ ɠԥɧɟ ɲɨɣɵɧ ɬɚɫɵɦɚɥɞɚɭ 
ɨɪɧɚɬɵɥԑɚɧ ɠɨɥɞɚɪɞɵң ԛɫɬіɧɟɧ ɲɚɬɵɪɥɚɪ ɧɟɦɟɫɟ ɲԧɦіɲɬɟɪɝɟ ɚɬɦɨɫɮɟɪɚɥɵԕ 
ɠɚɭɵɧ-ɲɚɲɵɧɧɵң ɬɢɸіɧɟ ɠɨɥ ɛɟɪɦɟɭ ɦɚԕɫɚɬɵɧɞɚ ɚɪɧɚɣɵ ԕɚɥԕɚɧɞɚɪ 
ɨɪɧɚɬɵɥɚɞɵ. 

4. Шɚң ɚɭɥɚԑɵɲɬɚɪɞɚɧ ɲɚңɞɵ ɠɢɧɚɭ ԛɲіɧ ɬɟɦіɪɠɨɥ ɠɨɥɞɚɪɵ ɬԥɭɟɥɫіɡ 
ɨɪɧɚɬɵɥɚɞɵ. Шɚң ɠɢɧɚԑɵɲɬɚɪɞɚɧ ɲɚңɞɵ ɠɢɧɚɭԑɚ ɚɪɧɚɥԑɚɧ ɠɨɥɞɚɪɞɵ ɲɨɣɵɧ 
ɠԥɧɟ ԕɨɠ ԛɲіɧ ɨɪɧɚɬɭԑɚ ɠɨɥ ɛɟɪіɥɦɟɣɞі. Ɉɥɚɪɞɵ ԕԝɸ ɚɭɥɚɫɵɦɟɧ ԕԝɪɚɥ-

ɠɚɛɞɵԕɬɚɪ ɠԥɧɟ ԕɨɫɚɥԕɵ ɦɚɬɟɪɢɚɥɞɚɪɞɵ ɠіɛɟɪɭ ԛɲіɧ ԕɨɥɞɚɧɭԑɚ ɪԝԕɫɚɬ 
ɟɬіɥɟɞі. 

5. ɋɭɵԕ ԕɨɠɞɵ ɠԥɧɟ ɫɤɪɚɩɬɵ ɠɢɧɚɭ ԛɲіɧ, ɫɨɧɵɦɟɧ ԕɚɬɚɪ ԕɚɣɬɚ 
ɫɚɥɵɧɵɩ ɠɚɬԕɚɧ ԕԝɣɦɚ ɚɭɥɚɫɵɧ ɠɚԑɚɪɦɚɣ ɦɚɬɟɪɢɚɥɞɚɪɵɦɟɧ ԕɚɦɬɚɦɚɫɵɡ ɟɬɭ 
ԛɲіɧ ɠɨɥɞɚɪԑɚ ɚɪɧɚɣɵ ɤɟɥɭ ɠɨɥɞɚɪɵ ɨɪɧɚɬɵɥɚɞɵ. 

6. Ɍɟɦіɪɠɨɥ ɠɨɥɞɚɪɵɧɵң ɚɞɚɦɞɚɪɞɵң ɤԧɩ ԧɬɟɬіɧ ɨɪɵɧɞɚɪɞɚ ԧɬɟɬіɧ 
ɤԧɩіɪɥɟɪ ɧɟɦɟɫɟ ɬɭɧɧɟɥɶɞɟɪ ɨɪɧɚɬɵɥɚɞɵ. Ԕɚɥԑɚɧ ԧɬɤɟɥɞɟɪ ɪɟɥɶɫɬɟɪ 
ɛԛɪɲіɝіɦɟɧ ɞɟңɝɟɣɥɟɫ ɬԧɫɟɥɝɟɧ ɬԧɫɟɦɞɟɪ ɠԥɧɟ ɫԥɣɤɟɫ ԕɨɪɲɚɭɥɚɪɦɟɧ ɠԥɧɟ 
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ɞɚɛɵɥɞɚɪɦɟɧ ɠɚɛɞɵԕɬɚɥԑɚɧ. ɐɟɯɬɚɪɞɚ ɤԥɫіɩɨɪɵɧ ɠԥɧɟ ɰɟɯɬɚɪ ɚɭɦɚԑɵ 
ɛɨɣɵɧɲɚ ɠɚɹɭ ɠԛɪɝіɧɲіɥɟɪ ԕɨɡԑɚɥɵɫɵɧɵң ɫɵɡɛɚɫɵ іɥіɧɟɞі. 
 Ⱥɞɚɦɞɚɪɞɵң ɠɨɥɵ ԕɢɵɩ ԧɬɭі ɛɟɤіɬіɥɝɟɧ ɨɪɵɧɞɚɪ ɚɪԕɵɥɵ ԑɚɧɚ ԧɬɭɝɟ 
ɪԝԕɫɚɬ ɟɬіɥɟɞі. 

7. Ⱥɞɚɦɞɚɪ ɛɚɪɥɵԕ ɰɟɯɬɚɪɞɵ ɠɚԑɚɥɚɣ ԧɬɭ ԛɲіɧ ɬɟɦіɪɠɨɥ ɠɨɥɞɚɪɵ 
ɚɪԕɵɥɵ ԧɬɟɬіɧ ԥɪɛіɪ ɞɨɦɧɚ ɩɟɲіɦɟɧ ԕɚɬɵɧɚɫɚɬɵɧ ɤԧɩіɪɥі ԧɬɤɟɥɞɟɪі ɛɚɪ 
ɝɚɥɟɪɟɹ ԕɚɪɚɥɚɞɵ. 
 Ⱥɞɚɦɞɚɪɞɵң ɛіɪ ɞɨɦɧɚ ɩɟɲіɧɟɧ ɟɤіɧɲіɫіɧɟ ԧɬɭ ɠԥɧɟ ɩɟɲɬɟɧ ɛɭɧɤɟɪɝɟ 
ԧɬɭ ԛɲіɧ ɤԧɩіɪɥі ԧɬɤɟɥɞɟɪ ɨɪɧɚɬɵɥɚɞɵ. 

8. Ɍɟɦіɪɠɨɥ ɠɨɥɞɚɪɞɵ ԕɚɥԕɚɥɚɭԑɚ ɠԥɧɟ ɚɭԕɵɦɞɚɪɞɵ ԛɣіɩ ɬɚɫɬɚɭԑɚ 
ɬɵɣɵɦ ɫɚɥɵɧɚɞɵ. 

9. Ⱦɨɦɧɚ ɩɟɲіɧің ɚɭɦɚԑɵɧɞɚԑɵ ɠɚɹɭ ɠԛɪɭ ɠɨɥɞɚɪɵ ɠԥɧɟ ɠɨɥɞɚɪ 
ɚɫɮɚɥɶɬɬɚɧɚɞɵ. ɀɚɡԑɵ ɭɚԕɵɬɬɚɪɞɚ ɨɥɚɪɞɵ ɫɭɦɟɧ ɫɭɚɪɵɩ, ɚɥ ԕɵɫԕɵ 
ɭɚԕɵɬɬɚɪɞɚ ԕɚɪɞɚɧ ɠԥɧɟ ɦԝɡɞɚɧ ɬɚɡɚɪɬɚɞɵ. ɀɨɥɞɚɪԑɚ ɠԥɧɟ ɤіɲіɪɟɤ ɠɨɥɞɚɪԑɚ 
ɤԧɤ ɬɚɣԑɚԕ ɤɟɡіɧɞɟ ԕԝɦɞɚɪ ɧɟɦɟɫɟ ԝɫɚԕ ԕɨɠɞɚɪ ɫɟɛіɥɟɞі. ɐɟɯɬɵң 
ɚɫɮɚɥɶɬɬɚɥɦɚԑɚɧ ɬɟɥіɦɞɟɪі ɤԧɝɚɥɞɚɧɞɵɪɵɥɚɞɵ. 

ɐɟɯɬɵң ɠԝɦɵɫ ɨɪɵɧɞɚɪɵɧɚ ɠԥɧɟ ɚɭɦɚԕɬɚɪɵɧɚ ɦɟɬɚɥɥ, ԧɧɞіɪіɫɬің 
ԕɨԕɵɫɬɚɪɵ ɧɟɦɟɫɟ ԕɚɥɞɵԕɬɚɪɞɵ ԛɣіɩ ɬɚɫɬɚɭԑɚ ɠɨɥ ɛɟɪіɥɦɟɣɞі. 

ɐɟɯɬɚɪɞɵң ɚɭɦɚԕɬɚɪɵɧɞɚ ɭɚԕɵɬɲɚ ɲԝңԕɵɪɥɚɪ ɦɟɧ ɠɵɪɚɥɚɪ ɠɚɛɭɥɵ 
ɛɨɥɚɞɵ ɧɟɦɟɫɟ ԕɨɪɲɚɥɚɞɵ. 

ɐɟɯɬɚɪɞɵң ɚɭɦɚԑɵ ɠԥɧɟ ɬɟɦіɪɠɨɥ ɚɪԕɵɥɵ ԧɬɟɬіɧ ɛɚɪɥɵԕ ԧɬɤɟɥɞɟɪ 
ɠɚɪɵԕɬɚɧɞɵɪɵɥɚɞɵ. 

Ⱥɥɚңɞɚɪ ɠԥɧɟ ɫɚɬɵɥɚɪ: 

1. 2 ɦ ɠԥɧɟ ɨɞɚɧ ɠɨԑɚɪɵ ɛɢіɤɬіɤɬɟ ɨɪɧɚɥɚɫԕɚɧ ɵɫɵɪɦɚɥɚɪԑɚ, 

ɲɢɛɟɪɥɟɪɝɟ, ɞɪɨɫɫɟɥɶɞі ԕԝɪɵɥԑɵɥɚɪԑɚ ɠԥɧɟ ɛɚɫԕɚ ɚɪɦɚɬɭɪɚɥɚɪԑɚ ԕɵɡɦɟɬ 
ɤԧɪɫɟɬɭ ԛɲіɧ ɨɥɚɪԑɚ ɫɬɚɰɢɨɧɚɪ ɚɥɚңɞɚɪ ɠԥɧɟ ɫɚɬɵɥɚɪ ɨɪɧɚɬɵɥɚɞɵ. 
 ɀɟɪɞің (ɚɥɚңɧɵң) ɛɟɬіɧɟɧ 0,5 ɦ ɠɨԑɚɪɵ ɛɢіɤɬіɤɬɟ ɨɪɧɚɥɚɫԕɚɧ ɚɭɵɫɩɚɥɵ 
ɚɥɚңɞɚɪ (ɤԧɩіɪɥɟɪɲɟɥɟɪ) ɫɚɬɵɥɚɪɦɟɧ ɠɚɛɞɵԕɬɚɥɚɞɵ. Ⱥɬɚɥԑɚɧ ɚɥɚңɞɚɪ ɦɟɧ 
ɫɚɬɵɥɚɪɞɚ ɨɥɚɪԑɚ ɚɪɧɚɥԑɚɧ ɬԧɦɟɧɧɟɧ ɠɨԑɚɪɵ ԕɚɪɚɣ 0,14 ɦ ɛɨɣɵɧɲɚ ɛɢіɤɬіɤ 1 
ɦ ɬɟɝіɫ ԕɚɩɬɚɥԑɚɧ ɩɟɪɢɥɚ ɬԛɪіɧɞɟ ԕɨɪɲɚɭɥɚɪɦɟɧ ԕɨɪɲɚɥɚɞɵ (ɨɫɵ Ɍɚɥɚɩɬɵң 29 
ɬɚɪɦɚԑɵɧɵң 7 ɬɚɪɦɚԕɲɚɫɵɧɞɚԑɵ ɚɬɚɥԑɚɧ ɚɥɚңɞɚɪɞɚԑɵ ԕɨɪɲɚɭɥɚɪɞɚɧ ɛɚɫԕɚ). 
 Ⱦɨɦɧɚ ɩɟɲɬɟɪіɧɟ, ɚɭɚ ɠɵɥɵɬԕɵɲɬɚɪԑɚ, ɲɚң ɚɭɥɚԑɵɲɬɚɪԑɚ ɠԥɧɟ ɝɚɡ 
ԕԝɛɵɪɥɚɪɵɧɚ ɨɪɧɚɬɵɥԑɚɧ ɚɥɚңɞɚɪ ԕɨɪɲɚɭɥɚɪɵɧɵң, ɛԝɥ ɚɥɚңɞɚɪԑɚ ɫɚɬɵɥɚɪ 
ɛɢіɤɬіɝі – 1,2 ɦ ɤɟɦ ɟɦɟɫ. ɋɚɬɵɥɚɪ ɟɧі – 0,8 ɦ ɤɟɦ ɟɦɟɫ. 

Ԛɧɟɦі ԕɵɡɦɟɬ ɤԧɪɫɟɬɭ ɚɥɚңɞɚɪɵɧɚ ɤіɪɭ ԛɲіɧ ɛɚɫɩɚɥɞɚԕ ɛԝɪɵɲɵɧɵң 
ԕɢԑɚɲɬɚɧɭɵ 450 ɚɪɬɵԕ ɟɦɟɫ, ɚɥ ɠɚɛɞɵԕɬɚɪԑɚ ɚɪɚɥɵԕ ԕɵɡɦɟɬ ɤԧɪɫɟɬɭ 
ɚɥɚңɞɚɪɵɧɞɚ 600 ԕԝɪɚɣɞɵ. ɋɚɬɵɥɚɪ ɛɢіɤɬіɝі 10 ɦ ɚɪɬɵԕ ɛɨɥԑɚɧɞɚ ԥɪɛіɪ 4-6 ɦ 
ɫɚɣɵɧ ɚɥɚңɞɚɪ ɨɪɧɚɬɵɥɚɞɵ. 

ɋɚɬɵɥɚɪ ɦɟɧ ɚɥɚңɞɚɪɞɵң ԕԝɪɵɥԑɵɥɚɪɵ Ԕɚɡɚԕɫɬɚɧ Ɋɟɫɩɭɛɥɢɤɚɫɵ 
Эɧɟɪɝɟɬɢɤɚ, ɢɧɞɭɫɬɪɢɹ ɠԥɧɟ ɫɚɭɞɚ ɦɢɧɢɫɬɪіɧің 2001 ɠɵɥԑɵ 7 ɬɚɦɵɡɞɚ № 192 
ɛԝɣɪɵԑɵɦɟɧ ɛɟɤіɬіɥɝɟɧ Ɇɟɬɚɥɥɭɪɝɢɹ ԧɧɟɪɤԥɫіɩɬɟɪі ԝɣɵɦɞɚɪɵ ɦɟɧ 
ɤԥɫіɩɨɪɵɧɞɚɪɵ ԛɲіɧ ԕɚɭіɩɫіɡɞіɤɬің ɠɚɥɩɵ ɬɚɥɚɩɬɚɪɵɧɵң 5.8 ɬɚɪɚɭɵɧɚ ɫԥɣɤɟɫ 
іɫɤɟ ɚɫɵɪɵɥɚɞɵ. 
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2. Ȼɚԕɵɥɚɭ ɠԥɧɟ ԧɬɭ ɚɥɚңɞɚɪɵɧɵң ɬԧɫɟɧіɲɬɟɪі (ɤԧɩіɪɲɟɥɟɪіɧің), 
ɫɨɧɵɦɟɧ ԕɚɬɚɪ ɨɥɚɪԑɚ ɤɟɥɟɬіɧ ɫɚɬɵɥɚɪ ɛɚɫɩɚɥɞɚԕɬɚɪɵ ԕɚɛɵɪԑɚԑɚ ԕɨɣɵɥԑɚɧ 
ɛɨɥɚɬ ɠɨɥɚԕɬɵ ɬɨɪɥɚɪ ɬԛɪіɧɞɟ ɨɪɵɧɞɚɥɚɞɵ. 
 Ɏɭɪɦɚ ɚɫɩɚɩɬɚɪɵɧɚ ԕɵɡɦɟɬ ɤԧɪɫɟɬɭ ԛɲіɧ, ԕԝɪɚɥ-ɠɚɛɞɵԕɬɚɪ 
ԕɨɧɞɵɪԑɵɥɚɪɵ, ɲɚɯɬɚɧɵң ɞԧңɝɟɥɟɤ ɬԥɪіɡɞі ɚɥɚңɞɚɪɵ ɠԥɧɟ ɛɚɫԕɚ ɞɚ ɦɟɬɚɥɥ 
ɤɨɧɫɬɪɭɤɰɢɹɧɵң ɚɫɩɚɥɵ ɷɥɟɦɟɧɬі ɛɨɥɵɩ ɫɚɧɚɥɚɬɵɧ ɚɥɚңɞɚɪ ԛɲіɧ ɬԧɫɟɧіɲɬɟɪ 
ɬɟɝіɫ ɛɨɥɚɬ ɛɟɬɬɟɪіɦɟɧ ɨɪɵɧɞɚɥɚɞɵ. Ⱦԧңɝɟɥɟɤ ɬԥɪіɡɞі ɚɥɚңɞɚɪɞɵң ɬԝɬɚɫ 
ɬԧɫɟɭɥɟɪіɧɞɟ ɞɢɚɦɟɬɪі 40 ɦɦ ɚɫɩɚɣɬɵɧ ɬɟɫіɤɬɟɪ ԕɚɪɚɥɚɞɵ. 
 Ɍԝɬɚɫ ɬԧɫɟɧіɲ ɤɨɧɫɬɪɭɤɰɢɹɫɵ ɚɞɚɦɞɚɪɞɵң ɬɚɣԑɚɧɚɭɵɧ ɛɨɥɞɵɪɦɚɣɞɵ. 
 Ⱥɭɚ ɮɭɪɦɚɥɚɪɵɧɚ ԕɵɡɦɟɬ ɤԧɪɫɟɬɭ ԛɲіɧ ɠԝɦɵɫ ɚɥɚңɞɚɪɵɧɵң 
ɬԧɫɟɧіɲɬɟɪіɧің ɟɧі 4 ɦ ɤɟɦ ɟɦɟɫ. 

3. ɉɟɲ ɲɚɯɬɚɫɵɧɞɚ ɨɪɧɚɥɚɫԕɚɧ ɡɟɪɬɬɟɭ ɠԝɦɵɫɬɚɪɵɧɚ ɚɪɧɚɥԑɚɧ ɚɥɚңɞɚɪ 
ɟɤі ɲɵԑɭ ɟɫіɝіɦɟɧ ɠɚɛɞɵԕɬɚɥɚɞɵ. 

4. Ⱥɥɚңɞɚɪ ɬԧɫɟɧіɲɬɟɪі, ɩɟɪɢɥɚ ԕɨɪɲɚɭɥɚɪ ɠԥɧɟ ɫɚɬɵɥɚɪ ɠԝɦɵɫ ɤԛɣіɧɞɟ 
ɫɚԕɬɚɥɚɞɵ ɠԥɧɟ ԧɡ ɭɚԕɵɬɵɧɞɚ ɠԧɧɞɟɥɟɞі. 

Шɢɯɬɚ ɦɚɬɟɪɢɚɥɞɚɪɵɧ ɛɟɪɭ: 

Ȼɭɧɤɟɪ эɫɬɚɤɚɞɚɥɚɪы: 
1) ɛɭɧɤɟɪɥɟɪ ԝɹɲɵԕ ԧɥɲɟɦɞɟɪі 300 ɯ 300 ɦɦ ɚɪɬɵԕ ɟɦɟɫ ɫɚԕɬɚɧɞɵɪɭ 

ɬɨɪɥɚɪɵɦɟɧ ԕɚɥԕɚɥɚɧɚɞɵ. 
Шɢɯɬɚ ɦɚɬɟɪɢɚɥɞɚɪɵɧ ɛɟɪɭ ɤɨɧɜɟɣɟɪɥɟɪɦɟɧ ɠԛɪɝіɡіɥɟɬіɧ ɰɟɯɬɚɪɞɚ 

ɚɲɵԕ ɬɟɫіɤɬі ɬԝɬɚɫ ԕɚɛɵɪԑɚ ɛɢіɤɬіɝі 1 ɦ ɤɟɦ ɟɦɟɫ ԕɨɪɲɚɭɵ ɛɚɪ ɛɭɧɤɟɪɥɟɪ 
ԕԝɪɵɥԑɵɫɵɧ ԕɨɥɞɚɧɭԑɚ ɪԝԕɫɚɬ ɟɬіɥɟɞі; 

2) ɷɫɬɚɤɚɞɚɞɚԑɵ ɠԝɦɵɫɤɟɪɥɟɪɞі ɠɵɥɵɬɭ ԛɲіɧ ɠɵɥɵɬɵɥɚɬɵɧ ԑɢɦɚɪɚɬ 
ԕɚɪɚɥɚɞɵ; 

3) ɛɭɧɤɟɪɥɟɪɝɟ ɲɢɯɬɚ ɦɚɬɟɪɢɚɥɞɚɪɵɧ ɛɟɪɭ ԛɲіɧ ɤɨɧɜɟɣɟɪɥɟɪ 
ɠɚɧɛɚɣɬɵɧ ɦɚɬɟɪɢɚɥɞɚɪɞɚɧ ɠɚɫɚɥԑɚɧ ɝɚɥɟɪɟɹɥɚɪɞɚ ɨɪɧɚɬɵɥɚɞɵ. Ƚɚɥɚɪɟɹɥɚɪ 
ɲɚңɞɵ ɦɟɯɚɧɢɤɚɥɚɧɞɵɪɵɩ ɚɥɵɫɬɚɬɭ ԕԝɪɵɥԑɵɥɚɪɵɦɟɧ ɠɚɛɞɵԕɬɚɥɚɞɵ. 

Ʌɟɧɬɚɥɵ ɤɨɧɜɟɣɟɪɥɟɪ ɟңɤіɲ ɝɚɥɟɪɟɹɥɚɪɞɚ ɨɪɧɚɬɵɥԑɚɧ ɠɚԑɞɚɣɞɚ 
ɝɚɥɟɪɟɹɧɵң ɟɞɟɧ ɤɨɧɫɬɪɭɤɰɢɹɫɵ ɚɞɚɦɞɚɪɞɵң ɠԛɪɭі ɤɟɡіɧɞɟ ɬɚɣԑɚɧɚɭɵɧɚ ɠɨɥ 
ɛɟɪɦɟɣɞі; 

4) ɤɨɧɜɟɣɟɪɥɟɪɞің ԛɫɬіɧɞɟ ɚɪɚɥɵԕɬɚɪɵ ɝɚɥɟɪɟɹɥɚɪɞɚ 100 ɦ ɠԥɧɟ 
ԧɧɞіɪіɫɬіɤ ԑɢɦɚɪɚɬɬɚɪɞɚ 30 ɦ ԧɬɩɟɥі ɤԧɩіɪɥɟɪ ɨɪɧɚɬɵɥɚɞɵ. Ʉԧɩіɪɥɟɪ ɛԛɬіɧɞɟɣ 
ɬԧɫɟɧіɲɩɟɧ ɠԥɧɟ ɬԧɦɟɧɝі ɠɚԕ ɛɢіɤɬіɝі 0,14 ɦ ɤɟɦ ɟɦɟɫ ɛɢіɤɬіɝі 1 ɦ ɤɟɦ ɟɦɟɫ 
ɩɟɪɢɚɥɚɥɚɪɦɟɧ ԕɨɪɲɚɭɦɟɧ ɠɚɛɞɵԕɬɚɥɚɞɵ. 

Ɉɫɵ ɬɚɪɦɚԕɲɚɧɵң ɬɚɥɚɩɬɚɪɵ ɬԛɫіɪɭ ɚɪɛɚɲɚɥɚɪɵ ɧɟɦɟɫɟ ԕɨɡԑɚɥɦɚɥɵ 
ԕɨɪɟɤɬɟɧɞіɪɝіɲɬɟɪ ɨɪɧɚɬɵɥԑɚɧ ɤɨɧɜɟɣɟɪɥɟɪɝɟ ɬɚɪɚɬɵɥɦɚɣɞɵ; 

5) ɥɟɧɬɚɥɵ ɤɨɧɜɟɣɟɪɥɟɪ ɨɥɚɪɞɵң ԝɡɵɧɞɵԕɬɚɪɵɧɚ ɬԥɭɟɥɫіɡ ɚɩɚɬɬɵ 
ɠɚԑɞɚɣɞɚ ɤɨɧɜɟɣɟɪɞі ɤɟɡ ɤɟɥɝɟɧ ɨɪɵɧɞɚ ԝɡɵɧɞɵԑɵ ɛɨɣɵɧɲɚ ɬɨԕɬɚɬɭԑɚ 
ɦԛɦɤіɧɞіɤ ɛɟɪɟɬіɧ ԕԝɪɵɥԑɵɥɚɪɦɟɧ ɠɚɛɞɵԕɬɚɥɚɞɵ; 

6) ɥɟɧɬɚɥɵ ɤɨɧɜɟɣɟɪɥɟɪ ɠɚԕɬɚɭԑɚ ɛɟɤіɬіɥɝɟɧ ɚɥɵɧɛɚɥɵ ɩɟɪɢɥɚɥɚɪɦɟɧ 
ԕɨɪɲɚɥɚɞɵ; 

7) ɤɟɪі ɠԛɪіɫɬɟɪіɧɟ ɠɨɥ ɛɟɪɦɟɭ ԛɲіɧ ԕɢԑɚɲɬɚɧɭ ɛԝɪɵɲɵ 60 ɠԥɧɟ ɨɞɚɧ 
ɠɨԑɚɪɵ ɛɨɥԑɚɧɞɚ ɤɨɧɜɟɣɟɪɥɟɪ ɚɜɬɨɦɚɬɬɵ ɬɟɠɟɭіɲɬɟɪɦɟɧ ɠɚɛɞɵԕɬɚɥɚɞɵ; 
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8) ɤɨɧɜɟɣɟɪɥɟɪ ɥɟɧɬɚɧɵң ɛіɪ ɠɚԕԕɚ ɲɵԑɵɩ ɤɟɬɭіɧɟ ɠɨɥ ɛɟɪɦɟɣɬіɧ, ɬɚɪɬɭ 
ԕԝɪɵɥԑɵɫɵɧɵң ɧɟɦɟɫɟ ɥɟɧɬɚɧɵң ɤԧɥɞɟɧɟң ԛɡіɥɭі ɤɟɡіɧɞɟ ɠɟɬɟɤɬі 
ɫԧɧɞіɪɭ ԕԝɪɵɥԑɵɥɚɪɵɦɟɧ ɠɚɛɞɵԕɬɚɥɚɞɵ; 

9) ɥɟɧɬɚɥɵ ɤɨɧɜɟɣɟɪɥɟɪɞɟ ɠɟɬɟɤ ɛɚɪɚɛɚɧɞɚɪɵɧɞɚ ɥɟɧɬɚɧɵң ɬɨԕɬɚɩ 
ԕɚɥɭɵɧɚɧ ԕɨɪԑɚɧɵɫ ԕɚɪɚɫɬɵɪɵɥɚɞɵ; 

10) ɛɚɪɚɛɚɧԑɚ ɠɚԕɵɧ ɠɟɪɞɟ ɥɟɧɬɚɧɵң ɬԧɦɟɧɝі ɛԝɬɚԑɵɧɚ ɠɚɛɵɫɵɩ ԕɚɥԑɚɧ 
ɦɚɬɟɪɢɚɥɞɚɪɞɵ ɚɥɵɩ ɬɚɫɬɚɭ ԛɲіɧ ɬɚɡɚɥɚɭ ԕԝɪɵɥԑɵɥɚɪɵ ԕɚɪɚɫɬɵɪɵɥɚɞɵ. 

Ʌɟɧɬɚɥɵ ɠԥɧɟ ɩɥɚɫɬɢɧɚɥɵԕ ɤɨɧɜɟɣɟɪɥɟɪ ɚɫɬɵɧɞɚԑɵ ԕɨԕɵɫɬɚɪɞɵ 
ɠɢɧɚɫɬɵɪɭ ɦɟɯɚɧɢɤɚɥɚɧɞɵɪɵɥɚɞɵ; 

11) ɬɚɪɬɭ ԕԝɪɵɥԑɵɥɚɪɵɧɵң ɠԥɧɟ ɤɨɧɜɟɣɟɪɥɟɪɞің ɠɟɬɟɤ ɦɟɯɚɧɢɡɦɞɟɪіɧің 
ɛɚɪɚɛɚɧɞɚɪɵ ɥɟɧɬɚ ԝɡɵɧɞɵԑɵ ɛɨɣɵɧɲɚ ɛɚɪɚɛɚɧ ɛɟɬіɧɟɧ 1 ɦ ɤɟɦ ɟɦɟɫ 
ɚɪɚɥɵԕɬɚ ɠɚɛɵɥɵɩ ԕɨɪɲɚɥɚɞɵ; 

12) ɩɥɚɫɬɢɧɚɥɵ ɤɨɧɜɟɣɟɪɥɟɪ ɚɪɚɥɚɪɵɧɞɚԑɵ ԧɬɭ ɟɧі 1,2 ɦ ɤɟɦ ɟɦɟɫ, ɚɥ 
ԕɚɛɵɪԑɚ ɦɟɧ ɤɨɧɜɟɣɟɪ ɚɪɚɥɵԑɵ 1 ɦ ɤɟɦ ɟɦɟɫ; 

13) ɩɥɚɫɬɢɧɚɥɵ ɤɨɧɜɟɣɟɪɥɟɪ ɪɨɥɢɤɬɟɪ ɦɟɧ ɩɥɚɫɬɢɧɚɥɚɪ ɠɢɟɤɬɟɪіɧ 
ɠɚɛɚɬɵɧ ɛɨɪɬɬɚɪɦɟɧ ԕɚɥԕɚɥɚɧɚɞɵ ɠԥɧɟ ɠɚɛɞɵԕɬɚɥɚɞɵ; 

14) ɤɨɧɜɟɣɟɪɥɟɪ ɨɪɧɚɥɚɫɬɵɪɵɥԑɚɧ ɚɲɵԕ ɲԝңԕɵɪɥɚɪɞɚ ɛɢіɤɬіɝі 1 ɦ ɤɟɦ 
ɟɦɟɫ ɩɟɪɢɥɚɥɚɪɦɟɧ ԕɨɪɲɚɥɚɞɵ; 

15) ɤɨɧɜɟɣɟɪɥɟɪɞі ԕɨɡԑɚɥɦɚɥɵ ɬԛɫіɪɭ ɚɪɛɚɲɚɥɚɪɵ ɚɪɛɚɲɚɧɵң ԧɡɞіɝіɧɟɧ 
ɠԛɪіɩ ɤɟɬɭіɧɟɧ ɫɚԕɬɚɧɞɵɪɚɬɵɧ ɬɟɠɟɭіɲɬɟɪɦɟɧ ɠԥɧɟ ɞɵɛɵɫɬɵԕ ɞɚɛɵɥ 
ɛɟɪɝіɲɬɟɪɦɟɧ ɠɚɛɞɵԕɬɚɥɚɞɵ. Ⱥɪɛɚɲɚɥɚɪɞɵң ɫɵɪԑɭ ɛɟɬɬɟɪі ɪɟɥɶɫ ɩɟɧ ԕɚɥԕɚɧ 
ɚɪɚɫɵ 5 ɦɦ ɚɫɩɚɣɬɵɧ ɫɚңɵɥɚɭɵ ɛɚɪ ɫɚԕɬɚɧɞɵɪɭ ԕɚɥԕɚɧɞɚɪɵɦɟɧ ԕɨɪɲɚɥɚɞɵ; 

16) ɲɢɯɬɚ ɦɚɬɟɪɢɚɥɞɚɪɵɧ ɛɟɪɭ ԛɲіɧ ɤɨɧɜɟɣɟɪɥɟɪɝɟ ɝɚɥɟɪɟɹɞɚ ɲɚңɧɵң 
ɬԛɡіɥɭі ɦɟɧ ɬɚɪɚɥɭɵɧɚ ɠɨɥ ɛɟɪɦɟɣɬіɧ ԕԝɪɵɥԑɵɥɚɪɦɟɧ (ɠԛɤɬɟɥɭ ɬɨɪɚɩɬɚɪɵ ɦɟɧ 
ɛɚɫԕɚ ɞɚ ɲɚңɞɚɧɭ ɨɪɵɧɞɚɪɵɧ ɠɚɛɭ, ɫɭɦɟɧ ɬɚɡɚɥɚɭ, ɚɫɩɢɪɚɰɢɹ ɠԥɧɟ ɚɭɚɧɵ 
ɬɚɡɚɪɬɭ ɠԥɧɟ ɛɚɫԕɚɥɚɪ) ɠɚɛɞɵԕɬɚɥɚɞɵ; 

17) ɤɨɧɜɟɣɪɥɟɪ ɚɫɬɵɧɚɧ ԧɬɟɬіɧ ɠɨɥ ɫɭɫɵɦɚɥɵ ɦɚɬɟɪɢɚɥɞɚɪɞɵң ɬԛɫɭ 
ɦԛɦɤіɧɞіɝіɧɟ ɠɨɥ ɛɟɪɦɟɣɬіɧ ɠɚɛɵɧɦɟɧ ԕɨɪԑɚɥɚɞɵ; 

18) ɛɭɧɤɟɪɥɟɪɞің ԕɚɛɵɪԑɚɥɚɪɵɧɵң ԕɢԑɚɲɬɚɧɭ ɛԝɪɵɲɵ ɦɚɬɟɪɢɚɥɞɚɪɞɵң 
іɥіɧіɫіɩ ԕɚɥɦɚɣ ɠԛɪɭіɧ ԕɚɦɬɚɦɚɫɵɡ ɟɬɟɞі. Ȼɭɧɤɟɪɥɟɪɞɟ іɥіɧіɫіɩ ԕɚɥɭɞɵң ɚɥɞɵɧ 
ɚɥɭ ԛɲіɧ ɞіɪіɥɞɟɭ ԕԝɪɵɥԑɵɫɵ ԕɚɪɚɥɚɞɵ. 

Ⱥɝɥɨɦɟɪɚɬ ɛɭɧɤɟɪɥɟɪіɧің ԕɚɛɵɪԑɚɥɚɪɵ іɲіɧɟɧ ԕɚɠɚɥɭ ɦɟɧ ɬԛɣіɧ 
ɚɫɬɚɪɵɧɵң ɠɵɥɭ ԥɫɟɪіɧɟɧ ɪɟɥɶɫɬɟɧ ɠɚɫɚɥԑɚɧ ɩɚɤɟɬɬɟɪɦɟɧ ɧɟɦɟɫɟ ԝɹɲɵԕɬɵ 
ɚɫɬɚɪɦɟɧ ԕɨɪԑɚɥɚɞɵ; 

19) ɛɭɧɤɟɪ ɷɫɬɚɤɚɞɚɫɵɧɚ ɚɭԕɵɦɵ ɫԥɣɤɟɫ ɤɟɥɦɟɣɬіɧ ɦɚɬɟɪɢɚɥɞɚɪɞɵ 
ɫɚɥɭԑɚ ɠɨɥ ɛɟɪіɥɦɟɣɞі. Ⱥԕɚɭɵ ɛɚɪ ɬɨɪɥɵ ɛɭɧɤɟɪɥɟɪɝɟ ɦɚɬɟɪɢɚɥɞɚɪ ɫɚɥɭԑɚ, 
ɫɨɧɵɦɟɧ ԕɚɬɚɪ ɬɨɪɥɚɪ ԛɫɬіɦɟɧ ɚɞɚɦɞɚɪɞɵң ɠԛɪɭіɧɟ ɠɨɥ ɛɟɪіɥɦɟɣɞі; 

20) ɛɭɧɤɟɪ ɷɫɬɚɤɚɞɚɫɵɧɞɚԑɵ ɠԝɦɵɫ ɨɪɵɧɞɚɪɵɧɵң ɠɚԑɞɚɣɵ, ɠɨɥɞɚɪɞɵң 
ɬɚɡɚɥɵԑɵ ɦɟɧ ɠԝɦɵɫ іɫɬɟɭ ɞԝɪɵɫɬɵԑɵ ɛɭɧɤɟɪɥɟɪɞің ԕԝɪɚɦɵɧɞɚ ɛԧɝɞɟ 
ɡɚɬɬɚɪɞɵң ɛɨɥɦɚɭɵ ԥɪ ɚɣ ɫɚɣɵɧ ɬɟɤɫɟɪіɥіɩ ɬԝɪɚɞɵ. Ɍɚɛɵɥԑɚɧ ɤɟɦіɫɬіɤɬɟɪ 
ɠɨɣɵɥɚɞɵ. 

Эɫɬɚɤɚɞɚɞɚ ɬɟɦіɪɠɨɥ ɠɨɥɞɚɪɵɧ ɠԧɧɞɟɝɟɧɞɟ ɛɭɧɤɟɪ ɬɨɪɵɧɵң ԛɫɬіɧɟ 
ɬԧɫɟɥɝɟɧ ɬԧɫɟɧіɲɬɟɪɞі ԕɨɥɞɚɧɚɞɵ, ɚɥ ɠԝɦɵɫ ɚɭɦɚԑɵ ɲɟɤɬɟɭɥі ɞɚɛɵɥ ɛɟɪɭ 
ɛɟɥɝіɦɟɧ ԕɨɪɲɚɥɚɞɵ; ɞɚɛɵɥ ɛɟɪɭɲі ԕɨɣɵɥɚɞɵ; 
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21) ɤɨɧɜɟɣɟɪɞі ɠԝɦɵɫԕɚ ԕɨɫɭ ɚɥɞɵɧɞɚ ɚɜɬɨɦɚɬɬɵ ɬԛɪɞɟ ɤɨɧɜɟɣɟɪ 
ԝɡɵɧɞɵԑɵ ɛɨɣɵɦɟɧ ɟɫɬіɥɟɬіɧ ɞɵɛɵɫ ɛɟɥɝіɫі ɛɟɪіɥɟɞі; 

22) ɤɨɧɜɟɣɟɪɞі ɠԝɦɵɫ ԛɫɬіɧɞɟ ɬɚɡɚɥɚɭԑɚ ɧɟɦɟɫɟ ԕɚɧɞɚɣ ɞɚ ɛԧɥɲɟɤɬɟɪіɧ 
ɠԧɧɞɟɭɝɟ ɠԥɧɟ ɥɟɧɬɚɧɵ ԕɨɥɦɟɧ ɛɚԑɵɬɬɚɭԑɚ ɠɨɥ ɛɟɪіɥɦɟɣɞі; 

23) ԧɥɲɟɦі ɫԥɣɤɟɫ ɤɟɥɦɟɣɬіɧ ɫɤɪɚɛ ɠԥɧɟ ɠɚңԕɚ ɛɭɧɤɟɪɝɟ ɫɚɥɵɧɛɚɣ 
ɬԝɪɵɩ ɚɥɞɵɧ ɚɥɚ ԝɫɚԕɬɚɥɚɞɵ. Ȼɭɧɤɟɪ іɲіɧɞɟ ɬԝɪɵɩ ԕɚɥԑɚɧ ɡɚɬɬɚɪɞɵ ɬɚɡɚɥɚɭ 
ɚɪɧɚɣɵ ɫɚңɵɥɚɭɥɚɪɵ ɧɟɦɟɫɟ ɬɨɪ ɚɪԕɵɥɵ ɥɨɦ ɠԥɧɟ ԝɡɵɧ ɩɢɥɤɚɦɟɧ ɬɚɡɚɥɚɣɞɵ. 
Ⱦɵɦԕɵɥ ɠԥɧɟ ԝɫɚԕ ɪɭɞɚɧɵ ɬɚɡɚɥɚɭ ԛɲіɧ ɫɵԑɵɥԑɚɧ ɚɭɚɧɵ ɩɚɣɞɚɥɚɧɭԑɚ ɛɨɥɚɞɵ. 

Ȼɭɧɤɟɪɥɟɪɞі ɠԧɧɞɟɭ ɠԥɧɟ ɬɚɡɚɥɚɭ ɬɟɯɧɨɥɨɝɢɹɥɵԕ ɪɟɝɥɚɦɟɧɬɤɟ ɫԥɣɤɟɫ 
ɤɟɥɟɫі ɬɚɥɚɩɬɚɪɞɵ ɫɚԕɬɚɭɦɟɧ ɠԛɪɝіɡіɥɟɞі: 

˗ ɛɭɧɤɟɪɝɟ ɠԝɦɵɫɤɟɪɞі ɬԛɫіɪɭ ɠԥɧɟ ɨɥɚɪɞɵ іɲіɧɞɟ ɠԝɦɵɫ іɫɬɟɭ 
ԕɚɞɚԑɚɥɚɭɲɵ ɚɞɚɦɧɵң ɛɚԕɵɥɚɭɵɧɞɚ ɠԛɪɝіɡіɥɟɞі; 

˗ ɛɭɧɤɟɪɝɟ ɠԝɦɵɫɤɟɪɥɟɪɞі ɬԛɫіɪɭ ɚɥɞɵɧɞɚ ɛɭɧɤɟɪ ɬɨɪɵ ɦɚɬɟɪɢɚɥɞɚɪɞɚɧ 
ɠԥɧɟ ԕɚɧɞɚɣ ɞɚ ɡɚɬɬɚɪɞɚɧ ɬɚɡɚɥɚɧɚɞɵ, ɫɨɧɵɦɟɧ ԕɚɬɚɪ ɤɟɪɟɤɬі ԕԝɪɚɥ-

ɠɚɛɞɵԕɬɚɪ (ɚɫɩɚɥɵ ɫɚɬɵɥɚɪ, ԕɨɪԑɚɭɲɵ ɛɟɥɞіɤɬɟɪ ɬɪɨɫɵ, ɬɚɫɵɦɚɥɵ ɠɚɪɵԕ ɤԧɡі 
ɠԥɧɟ ɬɚԑɵ ɛɚɫԕɚɥɚɪ) ɬɟɤɫɟɪіɥɟɞі. Ȼɭɧɤɟɪ ԛɫɬіɧɟ «Ȼɭɧɤɟɪɞɟ ɚɞɚɦɞɚɪ ɠԝɦɵɫ 
іɫɬɟɩ ɠɚɬɵɪ» ɞɟɝɟɧ ɠɚɡɭɵ ɛɚɪ; ɚɥ ɠԝɦɵɫ ɵɫɵɪɦɚɫɵ ɦɟɯɚɧɢɡіɦіɧɞɟ «Ɇɚɬɟɪɢɚɥ 
ɚɥɭԑɚ ɛɨɥɦɚɣɞɵ-ɛɭɧɤɟɪɞɟ ɚɞɚɦɞɚɪ ɠԝɦɵɫ іɫɬɟɩ ɠɚɬɵɪ» ɞɟɝɟɧ ɠɚɡɭɵ ɛɚɪ 
ɩɥɚɤɚɬ іɥіɧɟɞі. Ȼɭɧɤɟɪɞɟ ɠԝɦɵɫ ɛɚɫɬɚɥɭɵ ɬɭɪɚɥɵ ɠɚɡɛɚɲɚ ɬԛɪɞɟ ɬԛɫіɪɭɲі 
ɦɚɲɢɧɢɫɬ ɠԥɧɟ ɛɪɢɝɚɞɢɪ ɠԥɧɟ ɲɢɯɬɚ ɛɟɪɭ ɬɪɚɤɬɵɧɵң ɨɩɟɪɚɬɨɪɵɧɚ 
ɟɫɤɟɪɬіɥɟɞі; 

˗ «ԕɚɬɵɩ ԕɚɥԑɚɧ» ɛɭɧɤɟɪɥɟɪɞɟ ɠԧɧɞɟɭ, ɬɚɡɚɥɚɭ ɠԝɦɵɫɬɚɪɵ ɤԧɬɟɪɝіɲ 
ɛɭɧɤɟɪɞɟ ɧɚɪɹɞ-ɲɚԕɬɚɦɚ ɛɨɣɵɧɲɚ ɠԛɪɝіɡіɥɟɞі; 

˗ ɛɭɧɤɟɪɝɟ ɠԝɦɵɫɤɟɪɥɟɪ ɬԛɫɭ ɚɥɞɵɧɞɚ ԕɵɫԕɚ ɠԥɧɟ ԕɨɪԑɚɭɲɵ ɛɟɥɞіɤɩɟɧ 
ɛɭɧɤɟɪ ɬɨɪɵɧɚ ɧɟɦɟɫɟ ɛɚɫԕɚ ɛɟɪіɤ ɡɚɬԕɚ ɛɚɣɥɚɩ ɠɚɥԑɚɧɚɞɵ. ɋɚԕɬɚɧɞɵɪɭ 
ɚɪԕɚɧɞɚɪɵ (ɬɪɨɫɬɚɪ) ɠԝɦɵɫ ԛɫɬіɧɞɟ ɬɚɪɬɵɥԑɚɧ ɤԛɣɞɟ ɛɨɥɚɞɵ; 

˗ ɠԝɦɵɫ іɫɬɟɭ ɛɭɧɤɟɪіɧің ɠɚɪɵԑɵ ɪɟɬіɧɞɟ ԕɭɚɬɵ 12 ȼɨɥɶɬɬɚɧ ɚɫɩɚɣɬɵɧ 
ɲɚɦɞɚɪ ԕɨɥɞɚɧɚɞɵ; 

˗ ɛɭɧɤɟɪɥɟɪɞɟ ɠԝɦɵɫɬɚɪ ɠԛɪɝіɡіɥɝɟɧɞɟ ɬɨɪɥɚɪ ɛɟɪіɤ ɬԧɫɟɧіɲɬɟɪɦɟɧ 
ɠɚɛɵɥɚɞɵ, ɨɥɚɪ ɛԧɝɞɟ ɡɚɬɬɚɪɞɵң ɛɭɧɤɟɪ іɲіɧɟ ɬԛɫіɩ ɤɟɬɭіɧɟɧ ɫɚԕɬɚɣɞɵ; 

˗ ɠԝɦɵɫ ɤɟɡіɧɞɟ ԕԝɥɚɬɵɥɚɬɵɧ ɦɚɬɟɪɢɚɥɞɚɪɞɵң ԛɫɬіɧɟ ɬԝɪɭԑɚ ɠɨɥ 
ɛɟɪіɥɦɟɣɞі. ɀԝɦɵɫɤɟɪɥɟɪ ɦɚɬɟɪɢɚɥ ԛɫɬіɧɟɧ ɚɫɵɥɵɩ ɬԝɪԑɚɧ ɚɪɧɚɣɵ ɚɥɚңɞɚ 
ɧɟɦɟɫɟ ɚɫɵɥɭ ɫɚɬɵɥɚɪɵɧɵң ԛɫɬіɧɞɟ ɬԝɪɵɩ ɠԝɦɵɫ іɫɬɟɣɞі; 

˗ ɚɣɬɵɥԑɚɧ ɲɚɪɬɬɚɪ ɤɟɣɛіɪ ɠɚԑɞɚɣɥɚɪɞɚ ɨɪɵɧɞɚɥɵɩ ɤɟɣɛіɪ ɠɚԑɞɚɣɞɚ 
(ɲɢɤіɡɚɬ ɪɭɞɚɦɟɧ ɠԝɦɵɫ іɫɬɟɝɟɧɞɟ) ɛɭɧɤɟɪɞɟɝі ɦɚɬɟɪɢɚɥɞɚɪɞɵ ɬɚɡɚɥɚɭ іɫɤɟ 
ɚɫɵɪɵɥɚɞɵ. Ȼɭɧɤɟɪɞɟɝі ɠԝɦɵɫ ɦіɧɞɟɬɬі ɬԛɪɞɟ ɛɚԕɵɥɚɭɲɵ ɚɞɚɦɧɵң 
ԕɚɬɵɫɭɵɦɟɧ ɟɤі ɚɪɧɚɣɵ ɨԕɵɬɵɥɵɩ ɞɚɣɵɧɞɚɥԑɚɧ ɠԝɦɵɫɤɟɪɥɟɪɦɟɧ ɠԛɪɝіɡіɥɟɞі. 

Ȼɭɧɤɟɪɞің ɚɫɬыɧɞɚΕы ɛөɥɦɟɥɟɪ: 
1) ɛɭɧɤɟɪ ɚɫɬɵɧɞɚԑɵ ɛԧɥɦɟɧің ɤɟɦ ɞɟɝɟɧɞɟ 2 ԕɚɭіɩɫіɡ ɲɵԑɭ ɟɫіɝіɦɟɧ 

ɠɚɛɞɵԕɬɚɥɚɞɵ; 
2) ɛɭɧɤɟɪ ɚɫɬɵ ɛԧɥɦɟɫі ɤіɪɝіɡɭ-ɲɵԑɚɪɭ ɠɟɥɞɟɬɤіɲɬɟɪіɦɟɧ ɲɚң ɦɟɧ 

ɲɥɚɦɞɵ ɝɢɞɪɨ ɧɟɦɟɫɟ ɩɧɟɜɦɨ ɬɚɡɚɪɬɚɬɵɧ ɠԥɧɟ ɦɟɯɚɧɢɤɚɥɵԕ ɬԥɫіɥɦɟɧ 
ɚɥɵɫɬɚɬɚɬɵɧ ԕԝɪɚɥɞɚɪɦɟɧ ɠɚɛɞɵԕɬɚɥɚɞɵ; 
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3) ɤԧɥɟɦі 2000 ɦ3 ɠԥɧɟ ɨɞɚɧ ɠɨԑɚɪɵ ɩɟɲɬɟɪɝɟ ɤɨɧɜɟɣɟɪɥіɤ ɛɟɪіɥіɫ 
ɤɨɤɫɬɵԕ ɠԥɧɟ ɚɝɥɨɦɟɪɚɬɬɵԕ ɟɥɟɤɬɟɪ, ɞіɪіɥɞɟɭ ԕɨɪɟɤɬɟɧɞіɪɝіɲɬɟɪ, 
ɤɨɧɜɟɣɟɪɥɟɪ, ɛɭɧɤɟɪɥɟɪ ɲɚɯɬɚɥɵԕ ɦɚɬɟɪɢɚɥɞɚɪɞɵ ɚɪɬɚɬɵɧ ɨɪɧɵ ɤɨɧɜɟɣɟɪɝɟ 
ɠԥɧɟ ɛɚɫԕɚ ɞɚ ɨɪɵɧɞɚɪ ɠԥɧɟ ԕɨɧɞɵɪԑɵɥɚɪ ɲɚң ɬɨɡɚңɧɚɧ ԕɚɩɬɚɦɚɦɟɧ 
ɠɚɛɵɥɚɞɵ ɠԥɧɟ ɠԝɦɵɫ ɨɪɵɧɞɚɪɵɧɵң ɬɚɡɚ ɚɭɚɦɟɧ ԕɚɦɬɚɦɚɫɵɡ ɟɬɟɬіɧ 
ԕԝɪɵɥԑɵɥɚɪ ɛɭɧɤɟɪ ɚɫɬɵ ɛԧɥɦɟɫі ɫɚɧɢɬɚɪɥɵԕ ɧɨɪɦɚԑɚ ɫԥɣɤɟɫ ɚɫɩɢɪɚɰɢɹɦɟɧ 
ɠɚɛɞɵԕɬɚɥɚɞɵ. 

Ԕɚɩɬɚɦɚɥɚɪɞɚ ԕԝɪɚɥ-ɠɚɛɞɵԕɬɚɪɞɵ ɬɟɤɫɟɪɭ ɠԥɧɟ ɠԧɧɞɟɭ ԛɲіɧ 
ɠɚɛɵɥɚɬɵɧ ԕɚԕɩɚԕɩɟɧ ɠɚɛɞɵԕɬɚɥɚɞɵ; 

4) ɛɭɧɤɟɪɞің ɵɫɵɪɦɚɫɵɧɞɚ ɫɚңɵɥɚɭɥɚɪ ɚɪԕɵɥɵ ɦɚɬɟɪɢɚɥɞɵң ɬԛɫɭіɧɟɧ 
ɫɚԕɬɚɧɞɵɪɚɬɵɧ ɬɵԑɵɡɞɚԑɵɲ, ɫɨɧɵɦɟɧ ԕɚɬɚɪ ɨɪɬɚɥɵԕɬɚɧԑɚɧ ɦɚɣɥɚɭɦɟɧ 
ɠɚɛɞɵԕɬɚɥɚɞɵ. Ⱦԝɪɵɫ ɠԝɦɵɫ іɫɬɟɦɟɣɬіɧ ɵɫɵɪɦɚɥɵ ɛɭɧɤɟɪɥɟɪɞі, 
ɬɵԑɵɡɞɚԑɵɲɬɚɪɵ ɠɨԕ ɧɟɦɟɫɟ ɛԝɡɵɥԑɚɧ ɛɭɧɤɟɪɥɟɪɞі ɩɚɣɞɚɥɚɧɭԑɚ ɠɨɥ 
ɛɟɪіɥɦɟɣɞі; 

5) ɛɭɧɤɟɪ ɚɫɬɵ ɛԧɥɦɟɫіɧɞɟ ɠԥɧɟ ɫɤɢɩɬіɤ ɲԝңԕɵɪɥɚɪɞɚ ԕԝɪɚɥ-

ɠɚɛɞɵԕɬɚɪԑɚ ɠԧɧɞɟɭ ɠԝɦɵɫɵɧ ɠԛɪɝіɡɭ ɠԥɧɟ ɫɚɥɦɚԕ ԕԝɪɵɥԑɵɥɚɪɵɧ ɠԛɤɩɟɧ 
ԧɥɲɟɭ ԛɲіɧ ɠԛɤ ɤԧɬɟɪɭ ɦɟɯɚɧɢɡɦɞɟɪі ԕɚɪɚɥɚɞɵ. Ԕɨɫɚɥԕɵ ɛԧɥɲɟɤɬɟɪɞі ɫɚԕɬɚɭ 
ɛɭɧɤɟɪ ɚɫɬɵɧɞɚԑɵ ɛԧɥɦɟ іɲіɧɞɟ ɚɪɧɚɣɵ ɞɚɣɵɧɞɚɥԑɚɧ ɨɪɵɧɞɚ ɠԛɪɝіɡіɥɟɞі; 

6) ɟɥɟɤ ɲɤɢɜɬɟɪі ɦɟɧ ɛɟɥɞіɤɬɟɪ ɦɟɬɚɥɥ ԕɚɩɬɚɦɚɥɚɪɦɟɧ ɠԥɧɟ ԝɹɲɵԕ 
ԧɥɲɟɦі 20 ɯ 20 ɦɦ ɛԛɬіɧ ɫԛɡɛɟɥɟɪɦɟɧ ԕɨɪɲɚɥɚɞɵ; 

7) ɤɨɤɫ ɟɥɟɤɬɟɪіɧің ɚɫɬɵɧɞɚԑɵ ɬԛɬіɤɲɟɥɟɪ ԕԝɪɵɥɵɦɵ ɤɨɤɫ ԝɫɚԕ-

ɬԛɣɟɤɬɟɪіɧің ɬԝɪɵɩ ԕɚɥɭɵɧɚ ɠɨɥ ɛɟɪɦɟɣɞі. Ɍԛɬіɤɲɟɧі ɬɚɡɚɥɚɭ ԛɲіɧ ɚɪɧɚɣɵ 
ɚɥɚң ԕɚɪɚɫɬɵɪɵɥɚɞɵ; 

8) ɤɨɤɫ ԝɫɚԕ-ɬԛɣɟɝі ɤԧɬɟɪɝіɲі ɠԥɧɟ ɚɝɥɨɦɟɪɚɬ ԝɫɚԕ-ɬԛɣɟɝі ɤԧɬɟɪɝіɲі 
ɲɚɯɬɚɥɚɪɵɧ ԕɨɪɲɚɭ ԕԝɪɵɥɵɦɵ ɨɥɚɪɞɵң ɬԧɦɟɧɝі ɛԧɥіɝіɧɞɟ ɫɤɢɩɬɟɪɞің 
ɤԧɬɟɪɝіɲ ɲɚɯɬɚɫɵɧɚ ɠԝɦɵɫɤɟɪɥɟɪɞің ɬԛɫɩɟɣ ɵңԑɚɣɥɵ ɬɚɡɚɥɚɧɭɵɧ ԕɚɦɬɚɦɚɫɵɡ 
ɟɬɟɞі. Шɚɯɬɚɥɚɪɞɵң ɬԧɦɟɧɝі ɛԧɥіɤɬɟɪіɧɞɟ ɟɫіɤɬɟɪі ɛɨɥɫɚ, ɫɨңԑɵɫɵɧɞɚ ɚɲɵɥԑɚɧ 
ɤɟɡɞɟ ɤԧɬɟɪɝіɲɬің ɠԝɦɵɫɵɧ ɬɨԕɬɚɬɚɬɵɧ ɠɚɥԑɚɭɥɚɪɦɟɧ ɠɚɛɞɵԕɬɚɥɚɞɵ; 

9) ɛɭɧɤɟɪɥɟɪɞɟ ɤɨɤɫ ԝɫɚԕ-ɬԛɣɟɝі ɦɟɧ ɚɝɥɨɦɟɪɚɬ ԝɫɚԕ-ɬԛɣɟɝі ԛɲіɧ 
ɦɚɬɟɪɢɚɥɞɵң ɫɵɪԑɭɵɧ ԕɚɦɬɚɦɚɫɵɡ ɟɬɟɬіɧ ԕɚɛɵɪԑɚɥɚɪ ɦɟɧ ɬԛɩɬің ԕɢԑɚɲɬɚɧɭ 
ɛԝɪɵɲɵ ԕɚɪɚɥɚɞɵ. Ʉɨɤɫ ԝɫɚԕ-ɬԛɣɟɝі ɛɭɧɤɟɪɥɟɪіɧің ɬԧɦɟɧɝі ɛԧɥіɝі 
ɠɵɥɵɬɵɥɚɞɵ; 

10) ɛɚɪɚɛɚɧɞɵ ɵɫɵɪɦɚɫɵ ɛɚɪ ɛɭɧɤɟɪɞі ɬɨɥɵԕ ɛɨɫɚɬɭԑɚ ɛɨɥɦɚɣɞɵ. 
Ȼɨɫɚɬɵɥԑɚɧ ɛɭɧɤɟɪɞі ɠԧɧɞɟɝɟɧɧɟɧ ɤɟɣіɧ ɬɨɥɬɵɪԑɚɧɞɚ ɛɭɧɤɟɪ ɚɫɬɵɧɞɚԑɵ 
ɛԧɥɦɟɝɟ ɦɚɬɟɪɢɚɥɞɵң ɬԛɫіɩ ɤɟɬɭіɧɟɧ ɫɚԕɬɚɣɬɵɧ ɚɥɞɵɧ ɚɥɚ ɲɚɪɚɥɚɪ 
ԕɨɥɞɚɧɵɥɚɞɵ; 

11) ɤɨɤɫ ԝɫɚԕ-ɬԛɣɟɝі ɛɭɧɤɟɪɥɟɪіɧ ɬɚɡɚɥɚɭ ԕɚԕɩɚԕ ɫɵɪɬɵɧɚɧ ɠԥɧɟ ɬɚɪɚɬɭ 
ɝɪɨɯɨɬɬɚɪɵ ɠԥɧɟ ɤɨɤɫ ԝɫɚԕ-ɬԛɣɟɝі ɤԧɬɟɪɝіɲі ɫԧɧɞіɪіɥɝɟɧ ɤɟɡɞɟ ɠԛɪɝіɡіɥɟɞі. 

ɋɤɢɩɬɟɪɝɟ ɥɟɧɬɚɥы ɤɨɧɜɟɣɟɪɥɟɪɦɟɧ ɦɚɬɟɪɢɚɥɞɚɪɞы ɛɟɪɭ: 
1) ɤɨɧɜɟɣɟɪ ɤԧɥіɝіɧің ԕԝɪɵɥɵɦɵ ɦɟɧ ɨɪɧɚɥɚɫɭɵ ɆɋɌ 12.2.022.-080 

ɫԥɣɤɟɫ ɤɟɥɟɞі; 
2) ɬɟɯɧɨɥɨɝɢɹɥɵԕ ԕԝɪɚɥ-ɠɚɛɞɵԕɬɵң ɠԥɧɟ ԕԝɪɵɥɵɦɵɧɵң ԕɵɡɞɵɪɵɥɚɬɵɧ 

ԕɨɪԑɚɧɵɲ ɛɟɬɬɟɪі ɠɵɥɭɞɚɧ ɨԕɲɚɭɥɚɧɞɵɪɵɥɚɞɵ. ɀɵɥɭɞɚɧ ɨԕɲɚɭɥɚɭ 
ɫɚɧɢɬɚɪɥɵԕ ɧɨɪɦɚԑɚ ɫɚɣ ɛɟɬ ɬɟɦɩɟɪɚɬɭɪɚɫɵɧ ԕɚɦɬɚɦɚɫɵɡ ɟɬɟɞі; 
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3) ɫɚɥɦɚԕ ɠԥɧɟ ɚɪɚɥɵԕ ɬԛɬіɤɲɟɥɟɪ ɢіɥіɫі ɦɚɬɟɪɢɚɥɞɚɪɞɵң ԕɚɥɵɩɬɵ 
ɬԛɫɭіɧ ԕɚɦɬɚɦɚɫɵɡ ɟɬɟɞі. 

ɋɤɢɩɬіɤ ɲұңқыɪɥɚɪ: 
1) ɫɤɢɩɬɟɪɞɟɧ ԕɨɪɲɚԑɚɧ ɤɨɧɫɬɪɭɤɰɢɹɥɚɪɞɵң ɚɪɚԕɚɲɵԕɬɵԑɵ ɚɪɬɵԕ 

ɛɨɥɭɵ ɤɟɪɟɤ, ɦ: 
˗ ɫɤɢɩ ɲԝңԕɵɪɵ ɟɞɟɧіɧɟ ɞɟɣіɧ 0,5; 

˗ ɛԛɣіɪ ԕɚɛɵɪԑɚԑɚ ɞɟɣіɧ 0,8; 

˗ ɚɪɬԕɵ ԕɚɛɵɪԑɚԑɚ ɞɟɣіɧ  2,0. 

ɋɤɢɩɬіɤ ɲԝңԕɵɪɥɚɪɞɵң ɟɞɟɧ ԕԝɪɵɥԑɵɫɵɦɟɧ ɫɭɞɵң ɚԑɵɩ ɤɟɬɭі 
ԕɚɦɬɚɦɚɫɵɡ ɟɬіɥɟɞі. ɋɤɢɩɬіɤ ɲԝңԕɵɪɥɚɪɞɚ ɨɥɚɪɞɚɧ ɫɭɞɵң ɚԑɵɩ ɤɟɬɭі ԛɲіɧ 
ԕԝɪɵɥԑɵ ɛɚɪ; 

2) ɫɤɢɩɬіɤ ɲԝңԕɵɪ ɟң ɛɚɫɬɵ ɤԧɬɟɪɝіɲɬі ɬɨԕɬɚɬɚɬɵɧ ɚɩɚɬɬɵԕ 
ɫԧɧɞіɪɝіɲɬɟɪɦɟɧ ɠɚɛɞɵԕɬɚɥɚɞɵ; 

3) ɫɤɢɩɬіɤ ɲԝңԕɵɪ ɩɟɪɢɥɚɥɚɪɵ ɛɚɪ ԕɢԑɚɲ ɬԛɫɟɬіɧ ɫɚɬɵɥɚɪɦɟɧ 
ԕɚɦɬɚɦɚɫɵɡ ɟɬіɥɟɞі. ɋɤɢɩɬіɤ ɲԝңԕɵɪԑɚ ɬԛɫɭ ԛɲіɧ ԕɚɪɚɦɚ-ԕɚɪɫɵ ɠɚԕɬɚɪɞɚ 
ɨɪɧɚɥɚɫɬɵɪɵɥԑɚɧ ɩɟɪɢɥɚɥɚɪɵ ɛɚɪ ɟɤі ԕɢԑɚɲ ɫɚɬɵ ɨɪɧɚɥɚɫɬɵɪɵɥɚɞɵ. ɋɤɢɩɬіɤ 
ɲԝңԕɵɪԑɚ ɤіɪɟ ɛɟɪіɫɬɟ ɠɨԑɚɪɵ ɠɚԕɬɚ ɨԑɚɧ ԕɵɡɦɟɬ ɟɬɭɝɟ ԕɚɬɵɫɵ ɠɨԕ 
ɬԝɥԑɚɥɚɪԑɚ ɛɚɪɭԑɚ ɬɵɣɵɦ ɫɚɥɚɬɵɧ ɩɥɚɤɚɬɬɚɪ іɥіɧɟɞі. 

ɋɤɢɩɬіɤ ɲԝңԕɵɪԑɚ ɤіɪɟ ɛɟɪіɫɬɟ ɬɢɟɭɞі ɛɚɫԕɚɪɚɬɵɧ ɛɚɫԕɚɪɭ ɩɭɥɶɬіɧɟ 
ɞɵɛɵɫɬɵԕ ɠԥɧɟ ɠɚɪɵԕɬɵԕ ɞɚɛɵɥ ɛɟɪɭɦɟɧ ɠɚɥԑɚɧԑɚɧ ԕɚԕɩɚɦɟɧ 
ɠɚɛɞɵԕɬɚɥɚɞɵ. Ⱥɞɚɦɞɚɪɞɵң ɫɤɢɩɬіɤ ɲԝңԕɵɪԑɚ ɛɚɪɭɵ ɧɚɪɹɞ-ɲɚԕɬɚɦɚ ɚɪԕɵɥɵ 
ɠԛɪɝіɡіɥɟɞі; 

4) ɚɲɵԕ ɫɤɢɩɬіɤ ɲԝңԕɵɪɥɚɪ ԕɨɪɲɚɥɚɞɵ. ɋɤɢɩɬіɤ ɲԝңԕɵɪɥɚɪɞɵң 
ԛɫɬіɧɞɟ ɛɭɧɤɟɪ ɛɨɥɦɚɫɚ, ɨɧɞɚ ɠɚɛɭ ԕɨɧɞɵɪԑɵɥɚɪɵ ɨɪɧɚɬɵɥɚɞɵ; 

5) ɫɤɢɩɬіɤ ɲԝңԕɵɪɞɚ ɠԛɪɟɬіɧ ɛɚɪɥɵԕ ɠԝɦɵɫɬɚɪ ɬɟɯɧɨɥɨɝɢɹɥɵԕ 
ɪɟɝɥɚɦɟɧɬɩɟɧ ɪɟɝɥɚɦɟɧɬɬɟɥɟɞі ɠԥɧɟ ԛɧɟɦі ԕɨɫɵɥɵɩ ɬԝɪɚɬɵɧ ɠɚɪɵԕ ɞɚɛɵɥ 
ɛɟɪɝіɲɬɟɪɦɟɧ ɟɤі ɚɞɚɦɧɚɧ ɬԝɪɚɬɵɧ ɛɪɢɝɚɞɚ ɨɪɵɧɞɚɣɞɵ ɠԥɧɟ ɲɢɯɬɚ ɛɟɪɭɲі 
ɚɪɚɫɵɧɞɚ ɛɚɣɥɚɧɵɫ ɛɨɥɚɞɵ; 

ɋɤɢɩɬіɤ ɲԝңԕɵɪɥɚɪɞɵ ɲɢɯɬɚ ɦɚɬɟɪɢɚɥɞɚɪɵɧɵң ɲɚɲɵɪɚɧɞɵɥɚɪɵɧɚɧ 
ɬɚɡɚɥɚɭ ɦɟɯɚɧɢɤɚɥɵԕ ɠԥɧɟ ɠԛɣɟɥіɤ ɬԛɪɞɟ ɠԛɪɝіɡіɥɟɞі; 

6) ɲɢɯɬɚ ɦɚɬɟɪɢɚɥɞɚɪɵɧɵң ɜɨɪɨɧɤɨ-ɫɚɥɦɚԕɬɚɪɵɧ ɠԥɧɟ ɫɵɧɵԕɬɚɪɵɧ 
ɬɚɡɚɥɚɭ ɩɟɲ ɦɚɫɬɟɪіɧің ɧɟɦɟɫɟ ɛɭɧɤɟɪɥɟɪ ɛɪɢɝɚɞɢɪіɧің ɛɚԕɵɥɚɭɵɧɞɚ ɠԥɧɟ 
ɫԧɧɞіɪіɥɝɟɧ ɛɚɫɬɵ ɤԧɬɟɪɝіɲɬɟ ɛɢɪɤɚɥɵԕ ɠԛɣɟɧі ɫɚԕɬɚɣ ɨɬɵɪɵɩ ɠԛɪɝіɡіɥɟɞі. 
Ɍɚɡɚɥɚɭɞɵ ɬԛɬіɤɲɟ-ɫɚɥɦɚԕɬɚɪ іɲіɧɟ ɤіɪɦɟɣ ԝɡɵɧ ɩɢɤ ɧɟɦɟɫɟ ɲɭɪɨɜɤɚ ɚɪԕɵɥɵ 
ɠԛɪɝіɡɭɝɟ ɪԝԕɫɚɬ ɟɬіɥɟɞі. ɋɤɢɩ ɫɤɢɩɬіɤ ɲԝңԕɵɪɞɚ ɬɚɡɚɥɚɧԑɚɧ ɬԛɬіɤɲɟ ɚɫɬɵɧɞɚ 
ɨɪɧɚɥɚɫɬɵɪɵɥɚɞɵ; 

7) ɤɨɤɫɬіɤ ɛɭɧɤɟɪɥɟɪɞің ԕɚɛɵɪԑɚɥɚɪ ɚɫɬɚɪɵ ɚɪԕɵɥɵ ɠɟɥіɧɭіɧɟɧ 
ԕɨɪԑɚɥɚɞɵ; 

8) ɤɨɤɫ ɠԥɧɟ ɚɝɥɨɦɟɪɚɬ ԝɫɚԕ-ɬԛɣɟɝі ɤԧɬɟɪɝіɲɬɟɪіɧің ɤԧɩіɪɥɟɪі ɚɫɬɚɪɵɧɚɧ 
ɦɚɬɟɪɢɚɥɞɵң ɬԛɫɭіɧɟ ɠɨɥ ɛɟɪɦɟɣɬіɧ ɠɚɩԕɵɲɵ ɛɨɥɚɞɵ. Ɋɟɥɶɫɬɟɪ ɦɟɧ 
ɤɨɧɬɪɪɟɥɶɫɬɟɪ ɤԛɣі ɠԥɧɟ ԕԝɪɵɥɵɫɵ ɫɤɢɩɬɟɪɞің ɫɵɪԑɚɧɚɩ ɤɟɬɭіɧɟ ɠɨɥ 
ɛɟɪіɥɦɟɣɞі; 
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9) ɤɨɤɫ ɠԥɧɟ ɚɝɥɨɦɟɪɚɬ ԝɫɚԕ-ɬԛɣɟɝі ɤԧɬɟɪɝіɲɬɟɪіɧің ɠԝɦɵɫɵ ɫɵɧԑɚɧ 
ɠԛɪɭ ɫԧɧɞіɪɝіɲɬɟɪіɧɞɟ ɠԥɧɟ ɚɪԕɚɧ ԥɥɫіɡɞɟɧɭіɧ ɠԥɧɟ ɫɨңԑɵ ɫԧɧɞіɪɝіɲɬɟɪ 
ɞԝɪɵɫ ɠԝɦɵɫ іɫɬɟɦɟɫɟ ɪԝԕɫɚɬ ɟɬіɥɦɟɣɞі; 

10) ɤɨɤɫ ɠԥɧɟ ɚɝɥɨɦɟɪɚɬ ԝɫɚԕ-ɬԛɣɟɤ ɤԧɬɟɪɝіɲі ɛɨɥɚɬ ɚɪԕɚɧɵɧɵң ɤԛɣіɧ 
ɬɟɤɫɟɪɭ ɨɫɵ ɬɚɥɚɩԕɚ ɫԥɣɤɟɫ ɠԛɪɝіɡіɥɟɞі.  

Ⱦɨɦɧɚ ɩɟɲɬɟɪіɧɟ ɦɚɬɟɪɢɚɥɞɚɪɞɵ ɫɚɥɭ  

Кɨɥɨɲɧɢɤɬіɤ ɤөɬɟɪɝіɲɬɟɪ: 
1) ɤɨɥɨɲɧɢɤɬі ɤԧɬɟɪɝіɲ ԑɢɦɚɪɚɬɬɚɪɵɧɞɚ ɦɨɧɬɚɠɞɚɭ ɠԝɦɵɫɬɚɪɵɧɚ ɠԥɧɟ 

ɷɥɟɤɬɪ ԕɨɡԑɚɥɬԕɵɲɬɚɪɵɧ ɚɣɵɪɛɚɫɬɚɭ ɠԝɦɵɫɬɚɪɵɧɚ ɚɥɚң ԕɚɪɚɥɚɞɵ. 
Ʌɟɛɟɞɤɚɥɚɪ ɚɪɚɥɚɪɵɧɞɚԑɵ ɠԛɪɟɬіɧ ɨɪɵɧ 0,7 ɦ ɤɟɦ ɟɦɟɫ. 
Ʉԧɬɟɪɝіɲ ɥɟɛɟɞɤɚɥɚɪɵ ɬԝɪɚɬɵɧ ԑɢɦɚɪɚɬɬɚɪ ɬɚɡɚɪɬɵɥԑɚɧ ɚɭɚɧɵ ɛɟɪɭɞі 

ԕɚɦɬɚɦɚɫɵɡ ɟɬɟɬіɧ ԧɬɩɟɥі ɚɭɚ ɚɥɦɚɫɬɵɪԑɵɲɬɚɪɦɟɧ ɠɚɛɞɵԕɬɚɥɚɞɵ ɠԥɧɟ 
ɛԧɥɦɟɞɟ ɠԝɦɵɫ ɤԛɣіɧɞɟ ɫɚԕɬɚɥɚɞɵ; 

2) ɤԧɬɟɪɝіɲ ɬԝɪɚɬɵɧ ɨɪɵɧ ɫɤɢɩɬіɤ ɚɪԕɚɧɞɵ ɚɣɵɪɛɚɫɬɚɭ ԛɲіɧ ɤɨɥɨɲɧɢɤɬі 
ɨɪɵɧɦɟɧ, ɫɤɢɩɬіɤ ɲԝңԕɵɪɥɵ ɬɟɥɟɮɨɧɦɟɧ ɠԥɧɟ ɫɤɢɩɬі ɥɟɛɟɞɤɚɦɟɧ ɠԥɧɟ 
ɠԧɧɞɟɭ ɚɥɚңɵɦɟɧ ɛɚɫԕɚɪɭ ɩɭɥɶɬіɦɟɧ ɠɚɛɞɵԕɬɚɥɚɞɵ; 

3) ɫɤɢɩɬіɤ ɤԧɬɟɪɝіɲɬің ԕɢԑɚɲ ɤԧɩіɪɥɟɪі ɚɫɬɵɧɚɧ ɠԥɧɟ ɠɚɧɵɧɚɧ 
ɦɚɬɟɪɢɚɥɞɵң ԕԝɥɚɭɵɧɚɧ ɫɚԕɬɚɣɬɵɧ ɛɨɥɚɬ ɬɚɛɚԕɬɚɪɦɟɧ ԕɚɩɬɚɥɚɞɵ. Ԕɢԑɚɲ 
ɤԧɩіɪɞің ɛԛɤіɥ ԝɡɵɧɞɵԑɵ ɛɨɣɵɧɲɚ ɫɚɬɵɥɚɪ ɨɪɧɚɥɚɫɬɵɪɵɥɵɩ, ɨԑɚɧ ɤіɪɭ 
ɟɫіɝіɧɞɟ іɲіɧɟɧ ɤіɥɬɫіɡ ɚɲɵɥɚɬɵɧ ԕԝɥɵɩ ɛɨɥɚɞɵ. 

Шɚɯɬɚԑɚ ɠԥɧɟ ɩɟɲ ɤɨɥɨɲɧɢɝіɧɟ ɚɩɚɪɚɬɵɧ ɛɚɪɥɵԕ ɟɫіɤɬɟɪɞɟ іɲіɧɟɧ 
ɤіɥɬɫіɡ ɚɲɵɥɚɬɵɧ ԕԝɥɩɵ ɛɚɪ ɟɫіɤɬɟɪɦɟɧ ɠɚɛɞɵԕɬɚɥɚɞɵ. 

Ʉɨɥɨɲɧɢɤ ɚɥɚңɵɧɚ ɨɪɵɧԑɚ ɤіɪɟ ɛɟɪіɫіɧɞɟ ԕɢԑɚɲ ɤԧɩіɪ ɠɚԑɵɧɚɧ ɟɫіɤ 
(ɲɤɢɜɬɟɪɝɟ ԕɵɡɦɟɬ ɤԧɪɫɟɬɭ ԛɲіɧ ɚɪɬԕɵ ɚɥɚңɧɵң ɚɪɬɵɧɚ) ɨɪɧɚɬɵɥɚɞɵ. Шɚɯɬɚ 
ɚɥɚңɵɧɚ ԕɢԑɚɲ ɤԧɩіɪɞɟɧ ɲɵԑɭԑɚ ɛɨɥɚɬɵɧ ɠɚԑɞɚɣɞɚ ɟɫіɤ ɤԧɩіɪɞің ɬԧɦɟɧɝі 
ɛԧɥіɝіɧɞɟ ɨɪɧɚɬɵɥɚɞɵ; 

4) ɫɤɢɩɬіɤ ɤԧɬɟɪɝіɲɬің ԕɢԑɚɲ ɤԧɩіɪіɧɞɟ ɲɚɲɵɪɚɧɞɵɧɵ ɚɭɥɚɭ 
ɛɭɧɤɟɪɥɟɪі, ɠԧɧɞɟɭ ɠԝɦɵɫɬɚɪɵ ɤɟɡіɧɞɟ ɫɤɢɩɬі ԝɫɬɚɩ ԕɚɥɭ ԛɲіɧ ɛɟɤіɬɤіɲ 
ԕԝɪɵɥԑɵɥɚɪɵ, ɲɤɢɜɬɟɪɞі ɚɭɵɫɬɵɪɭԑɚ ɚɪɧɚɥԑɚɧ ԕԝɪɵɥԑɵɥɚɪ ɨɪɧɚɬɵɥɚɞɵ; 

5) ɫɤɢɩɬɟɪ ԥɪԕɚɣɫɵɧɵң ɫɚɥɦɚԕɬɵ ɤԧɬɟɪɭ ɛɟɪіɤɬіɝі ɚɥɬɵ ɞԥɪɟɠɟɞɟɧ 
ɠɨԑɚɪɵ ɟɤі ɚɪԕɚɧԑɚ іɥіɧɟɞі; 

6) ɤԧɬɟɪɭ ɥɟɛɟɞɤɚɥɚɪɵ ɚɪԕɚɧɧɵң ԥɥɫіɡɞɟɧɭі ɫԧɧɞіɪɝіɲɬɟɪіɦɟɧ ɠԥɧɟ 
ɫɤɢɩɬің ԛɫɬіңɝі ɤԛɣіɧің ɤԧɪɫɟɬɤіɲɬɟɪіɦɟɧ ɠɚɛɞɵԕɬɚɥɚɞɵ; 

7) ɫɤɢɩɬіɤ ɥɟɛɟɞɤɚɧɵң ԕɨɡԑɚɥɦɚɥɵ ɠԥɧɟ ɚɣɧɚɥɦɚɥɵ ɛԧɥɲɟɤɬɟɪі, 
ɤɨɧɭɫɬɚɪ ɥɟɛɟɞɤɚɥɚɪɵ ɲɤɢɜɬɟɪі ɢіɥɭ ɤԧɩіɪіɧɞɟ ԕɨɪɲɚɥɚɞɵ. Ɉɥɚɪɞɵ ɦɚɣɥɚɭ 
ɨɪɬɚɥɵԕɬɚɧɞɵɪɵɥɚɞɵ; 

8) ԕɢԑɚɲ ɤԧɩіɪɥɟɪɞі ɛɚԕɵɥɚɭ ԛɲіɧ ɩɟɪɢɥɚɥɚɪɵɦɟɧ ԕɨɪɲɚɥԑɚɧ ɚɪɧɚɣɵ 
ɚɥɚңɞɚɪ ԕɚɪɚɥɚɞɵ; 

9) ɩɟɲɤɟ ɫɚɥɭɞɵ ԕɵɫԕɚ ɭɚԕɵɬɬɚ ɬɨԕɬɚɬɭɦɟɧ ɛɚɣɥɚɧɵɫɬɵ ԕԝɪɚɥ-

ɠɚɛɞɵԕɬɚɪԑɚ ɚԑɵɦɞɵ ԕɵɡɦɟɬ ɤԧɪɫɟɬɭ ɛɨɣɵɧɲɚ ɠԝɦɵɫɬɚɪ ɤɟɫɬɟ ɛɨɣɵɧɲɚ 
ɠԥɧɟ ɛɚԕɵɥɚɭɲɵ ɬԝɥԑɚɧɵң ɪԝԕɫɚɬɵɦɟɧ ɛɚɫɬɚɥɚɞɵ; 

10) ɛɨɥɚɬ ɚɪԕɚɧɞɚɪ ɤԛɣіɧ ɬɟɤɫɟɪɭ ɠԥɧɟ ɨɥɚɪɞɵ ɚɣɵɪɛɚɫɬɚɭ ɬɟɯɧɢɤɚɥɵԕ 
ɪɟɝɥɚɦɟɧɬ ɛɨɣɵɧɲɚ ɠԛɪɝіɡіɥɟɞі. ɀɚɭɚɩɬɵ ɬԝɥԑɚɧɵң ɚɪԕɚɧɞɚɪ ɤԛɣіɧ, ɨɧɞɚԑɵ 
ԛɡіɥɝɟɧ ɫɵɦɞɚɪ ɫɚɧɵ ɦɟɧ ɛɟɬɬіɤ ɬɨɡɭɞɵ ɧɟɦɟɫɟ ɬɨɬɬɚɧɭɞɵ ɚɧɵԕɬɚɭ ɚɩɬɚɫɵɧɚ 

http://netref.ru/haliarali-avtomobile-tasimaldarin-jzege-asirufa-rsat-beru-kuel.html
http://netref.ru/ifrli-rilfilar-men-mikroprocessorlar.html


58  

ɤɟɦ ɞɟɝɟɧɞɟ ɛіɪ ɪɟɬ ɠԛɪɝіɡіɥɟɞі. Ɍɟɤɫɟɪɭɞің ɧԥɬɢɠɟɫі ɠɭɪɧɚɥԑɚ ɠɚɡɵɥɚɞɵ. 
Ⱥɪԕɚɧɞɚɪɞɵң ɚԕɚɭɥɵԕ ɧɨɪɦɚɥɚɪɵ ɂɋɈ 4309 ɬɚɥɚɩɬɚɪɵɧ ɟɫɤɟɪɭɦɟɧ 
ԕɚɛɵɥɞɚɧɚɞɵ; 

11) ɤɨɧɭɫɬɚɪɞɵң ɚɲɵɥɭɵɧɚɧ ɠԥɧɟ ɤɨɥɨɲɧɢɤɬɟ ɝɚɡɞɵң ɬԝɬɚɧɭɵɧɚɧ ɩɟɲ 
ɬɨԕɬɚԑɚɧɞɚ ɠɚɥɵɧ ɚɪԕɚɧɧɵң ԕɵɡɭɵɧ ɬɭɞɵɪɭɵ ɦԛɦɤіɧ ɛɨɥԑɚɧ ɠɚԑɞɚɣɞɚ 
ɫɤɢɩɬɟɪ ԕɨɡԑɚɥɵɫɬɚ ɛɨɥɚɞɵ; 

12) ɫɤɢɩɬіɤ ɚɪԕɚɧɞɵ ɚɭɵɫɬɵɪԑɚɧɞɚ ɛԝɥ ɠԝɦɵɫɩɟɧ ɚɣɧɚɥɵɫɵɩ ɬԝɪɦɚԑɚɧ 
ɚɞɚɦɞɚɪɞɵң ԕɢԑɚɲ ɤԧɩіɪɞɟ ɠԥɧɟ ɫɤɢɩɬіɤ ɲԝңԕɵɪɞɵң ԕɚɫɵɧɞɚ ɬԝɪɭɵɧɚ ɠɨɥ 
ɛɟɪіɥɦɟɣɞі. 

Кɨɥɨɲɧɢɤ ɠәɧɟ ɬɢɟɭ құɪыɥΕыɥɚɪы: 
1) ɬԧɝɭ ɚɩɩɚɪɚɬɬɚɪɵ ɨԕɲɚɭɥɚɧԑɚɧ ɠԥɧɟ ɤɨɥɨɲɧɢɤ ɚɫɬɵɧɞɚԑɵ ɟɫɟɩɬɟɥɝɟɧ 

ɝɚɡ ԕɵɫɵɦɵɧɚ ɫԥɣɤɟɫ ɤɟɥɟɞі. Шɢɯɬɚɥɵԕ ɦɚɬɟɪɢɚɥɞɚɪɞɵ ɬԧɝɭ ɚɩɩɚɪɚɬɵɧɚɧ 
ԕɚɛɵɥɞɚɭ ɬԛɬіɤɲɟɫі ɚɪԕɵɥɵ ɧɟɦɟɫɟ ɬɟңɟɫɬіɪɭ ԕɚɥԕɚɧɲɚɥɚɪɵ ɚɪԕɵɥɵ 
ɥɚԕɬɵɪɭԑɚ ɠɨɥ ɛɟɪіɥɦɟɣɞі. Шɵԕԕɚɧ ɬԧɝіɧɞіɥɟɪɞɟɧ ɚɪɵɥɭ ɦɚԕɫɚɬɵɧɞɚ ɲɚɪɚɥɚɪ 
ԕɨɥɞɚɧɵɥɚɞɵ, ɬіɩɬі ɩɟɲɬі ɫԧɧɞіɪɭɝɟ ɞɟɣіɧ ɛɚɪɚɞɵ; 

2) ɩɟɲɬɟɪɞɟɝі ԕɚɛɵɥɞɚɭ, ɬɚɪɚɬɭ ɬԛɬіɤɲɟɫіɧɟ ɠԥɧɟ ɤɨɧɭɫɫɵɡ ɬԧɝɭ 
ԕԝɪɵɥԑɵɥɚɪɵ ɦɟɯɚɧɢɡɦɞɟɪіɧɟ ԕɚɭіɩɫіɡ ɠɟɬɭ ԛɲіɧ ԕɨɪɲɚɭɵ ɛɚɪ ɞԧңɝɟɥɟɤɲɟɥі 
ɚɥɚңɞɚɪ ԕɨɣɵɥɚɞɵ; 

3) ɬԧɝɭ ɚɩɩɚɪɚɬɬɚɪɵɧ ɬɟɤɫɟɪɭɝɟ ɵңԑɚɣɥɵ ɛɨɥɭɵ ԛɲіɧ ɝɚɡɞɵ 
ɵɫɵɪɦɚɥɚɪɵɧɞɚ ɥɸɤɬɟɪ ԕɨɣɵɥɚɞɵ: 

˗ ɤԧɥɟɦі 1000 ɦ3 ɚɪɬɵԕ ɩɟɲɬɟɪ ԛɲіɧ-ɬԧɪɬɟɭɞɟɧ ɤɟɦ ɟɦɟɫ; 
˗ ɤԧɥɟɦі 1000 ɦ3 ɤіɲі ɩɟɲɬɟɪɞɟ-ɟɤɟɭɞɟɧ ɤɟɦ ɟɦɟɫ. 
Ʌɸɤɬɟɪɞің ɞɢɚɦɟɬɪі 600 ɦɦ ɤɟɦ ɟɦɟɫ. ɐɢɥɢɧɞɪɥіɤ ɬіɪɟɝі ɛɚɪ ɝɚɡɞɵ 

ɵɫɵɪɦɚɥɚɪɞɚ ɬԧɝɭ ɚɩɩɚɪɚɬɭɪɚɫɵɧ ɬɟɤɫɟɪɝɟɧɞɟ ɝɚɡɞɵң ɬԝɪɚԕɬɵ ɠɚɧɭɵ ԛɲіɧ ɟɤі 
ɥɸɤ ԕɨɣɵɥɚɞɵ; 

4) ɛɚɥɚɧɫɬɵ ɠɟɬɟɤɬɟ ԛɥɤɟɧ ɤɨɧɭɫɬɵ ɬԛɫіɪɭ ɤԛɲɬɟɥɝɟɧ, ɟɤі ɤɨɧɭɫɬɵң ɞɚ 
ɤɨɧɬɪ ɠԛɤɬɟɭі ɛɚɥɚɧɫɢɪɥɟɪɞɟ ɨɪɧɚɥɚɫɚɞɵ. 

Ȼɚɥɚɧɫɢɪɝɟ іɥіɧɝɟɧ ɤɨɧɬɪ ɠԛɤɬɟɪɞɟ, ɛɚԑɵɬɬɚɭɲɵ ԕԝɪɵɥԑɵɥɚɪɞɚ ɤɨɧɬɪ 
ɠԛɤɬɟɭɥɟɪɞің іɥіɧіɫіɩ ԕɚɥɭɵɧɚ ɠɨɥ ɛɟɪіɥɦɟɣɞі. Ʉɨɧɬɪ ɠԛɤɬɟɭɞі ɚɫɭ ɠԥɧɟ 
ɤԧɬɟɪɭ ɚɪԕɚɧɞɚɪɵɧɵң ɛɟɪіɤɬіɝі ɫɟɝіɡ ɟɫɟ ɚɪɬɵԕ ɛɨɥɭɵ ԕɚɪɚɫɬɵɪɵɥɚɞɵ. 

Ȼɚɥɚɧɫɢɪɥɟɪɝɟ ɠɟɬɭ ԛɲіɧ ɩɟɪɢɥɚɥɚɪɵ ɠԥɧɟ ԕɢԑɚɲ ɫɚɬɵɥɚɪɵ ɛɚɪ ɚɥɚңɞɚɪ 
ɨɪɧɚɬɵɥɚɞɵ; 

5) ɫɤɪɭɛɟɪɞɟɧ ɤɨɥɨɲɧɢɤɤɟ ɝɚɡ ɠɟɬɤіɡɟɬіɧ ɬɟңɟɫɬіɪɭ ɝɚɡ ԧɬɤіɡɝіɲіɧің 
ԕɢԑɚɲ ɛԝɪɵɲɵ ɵɥԑɚɥɞɵң ɠɢɧɚԕɬɚɥɭɵɧɚ ɠɨɥ ɛɟɪɦɟɣɞі. Ƚɚɡ ԧɬɤіɡɝіɲɬің 
ɠɨԑɚɪɵ ɧԛɤɬɟɥɟɪіɧɞɟ ɦɚɣɲɚɦɞɚɪ ɨɪɧɚɬɵɥɚɞɵ. 

Ԕɚɠɟɬ ɛɨɥԑɚɧ ɠɚԑɞɚɣɞɚ ɬɨɥɬɵɪԑɵɲ ɝɚɡ ԧɬɤіɡɝіɲɬɟɪ ɠɵɥɭɞɚɧ 
ɨԕɲɚɭɥɚɧɞɵɪɵɥɚɞɵ. Ʉɨɥɨɲɧɢɤ ɩɟɧ ɫɤɪɭɛɛɟɪɞің ɬɟңɟɫɬіɪɭ ɝɚɡ ԧɬɤіɡɝіɲі ɛɨɥɚɬ 
ɵɫɵɪɦɚɥɚɪɵɦɟɧ ɠɚɛɞɵԕɬɚɥɚɞɵ; 

6) ɞɨɦɧɚ ɩɟɲɬɟɪіɧɞɟ ɠɟɥɞɟɬɤіɲ ɦɚɣɲɚɦɞɚɪɵɧɵң ɲɵԑɭ ɬɟɫіɤɬɟɪі 
ɤɨɥɨɲɧɢɤɬің ɠɨԑɚɪɵ ɚɥɚңɵɧɚɧ 7 ɦ ɤɟɦ ɟɦɟɫ. 

Ɇɚɣɲɚɦɞɚɪɞɵң ɚɬɦɨɫɮɟɪɚɥɵԕ ԕɚɥԕɚɧɲɚɥɚɪɵɧ ɷɥɟɤɬɪ ɠɟɬɟɤɬің 
ɤԧɦɟɝіɦɟɧ ɚɲɚɞɵ ɠԥɧɟ ɠɚɛɚɞɵ. Ɇɚɣɲɚɦɞɚɪ ԕɚɥԕɚɧɲɚɥɚɪɵɧɵң ԕԝɪɵɥɵɦɵ 
ɨɥɚɪɞɵң ɬɵԑɵɡ ɠɚɛɵɥɭɵɧ ԕɚɦɬɚɦɚɫɵɡ ɟɬɟɞі ɠԥɧɟ ɲɢɯɬɚ ɨɬɵɪԑɚɧ ɤɟɡɞɟ 
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ɦɚɣɲɚɦɞɚɪ ɚɪԕɵɥɵ ɦɚɬɟɪɢɚɥ ɲɚɲɵɪɚɭɵɧɚ ɠɨɥ ɛɟɪɦɟɣɞі. Ɇɚɣɲɚɦɞɚɪ 
ԕɚɥԕɚɧɲɚɥɚɪɵɧɵң ɦɚңɚɣɵɧɞɚ ԕɨɪɲɚɭɵ ɛɚɪ ɚɥɚңɞɚɪ ɨɪɧɚɬɵɥɚɞɵ; 

7) ɤɨɥɨɲɧɢɤ ɚɥɚңɵ ɬԝɬɚɫ ɛɨɥɚɬ ɬɚɛɚԕɬɚɪɦɟɧ ɬɟɝіɫɬɟɥɝɟɧ ɛɢіɤɬіɝі 1,2 ɦ 
ɤɟɦ ɟɦɟɫ ɩɟɪɢɥɚɥɚɪɦɟɧ ԕɨɪɲɚɥɚɞɵ. Ⱥɥɚңɞɚɪɞɵң ɬԧɫɟɦі ɬԝɬɚɫ. Ɍԧɫɟɦɧің ɛɟɬі 
ɬɚɣԑɚɧɚɭԑɚ ɠɨɥ ɛɟɪɦɟɣɞі. Ʉɨɥɨɲɧɢɤɬіɤ ɚɥɚңɞɚɪԑɚ ɤіɪɭ ԛɲіɧ ɟɤі ɟɫіɤ 
ԕɚɪɚɫɬɵɪɵɥɚɞɵ. Ʉɨɥɨɲɧɢɤɬіɤ ɚɥɚңɞɚɪɞɵң ɠɚɪɵԕɬɚɧɞɵɪɭ ԕɚɪɚɫɬɵɪɵɥɚɞɵ; 

8) ɤɨɥɨɲɧɢɤ ɚɥɚңɵɧ ԕɨԕɵɫɬɚɪ ɦɟɧ ɲɚңɧɚɧ ɬɚɡɚɥɚɭ ɤԛɧɞіɡɝі ɭɚԕɵɬɬɚ 
ɠԥɧɟ ɧɚɪɹɞ-ɲɚԕɬɚɦɚ ɬɨɥɬɵɪɭɦɟɧ ɠԛɪɝіɡіɥɟɞі. Ʉɨɥɨɲɧɢɤɬіɤ ɚɥɚңɧɚɧ ɬɟɦіɪɠɨɥ 
ɜɚɝɨɧɞɚɪɵɧɚ ԕɨԕɵɫɬɚɪɞɵ ɠԥɧɟ ɲɚңɞɵ ɠіɛɟɪɭ ԛɲіɧ ɛɟɬі ԕɚԕɩɚԕɩɟɧ ɠɚɛɵɥɚɬɵɧ 
ɚɪɧɚɣɵ ԕԝɛɵɪɥɚɪ ԕɚɪɚɫɬɵɪɵɥɚɞɵ. 

Ⱥɥɚңɞɵ ɬɚɡɚɥɚɭɦɟɧ ɚɣɧɚɥɵɫɚɬɵɧ ɚɞɚɦɞɚɪɞɵң ɞɟɦɚɥɭɵ ԕɚɭіɩɫіɡ ɠɟɪɞɟ 
ԝɣɵɦɞɚɫɬɵɪɵɥɚɞɵ; 

9) ɛɚɥɚɧɫɢɪɥɟɪ ɦɟɧ ɛɚɫԕɚ ɤɨɥɨɲɧɢɤɬіɤ ԕԝɪɵɥԑɵɥɚɪԑɚ ԕɵɡɦɟɬ ɤԧɪɫɟɬɭ 
ɚɥɚңɞɚɪɵ ɬԧɝɭ ɚɩɩɚɪɚɬɵɧɚ ԕɚɪɚɦɚ ԕɚɪɫɵ ɠɚԕɬɚɧ ɨɪɧɚɥɚɫԕɚɧ ɟɤі ԕɢԑɚɲ 
ɫɚɬɵɦɟɧ ɤɨɥɨɲɧɢɤ ɚɥɚңɵ ɚɪԕɵɥɵ ɠɚɥԑɚɫɚɞɵ. Ȼԝɥ ɚɥɚңɞɚɪ ɦɟɧ ɫɚɬɵɥɚɪ 
ɬɨɪɥɚɧɵɩ ɠɚɫɚɥɚɞɵ; 

10) ɤɨɥɨɲɧɢɤɬɟɝі ɛɚɪɥɵԕ ɬԝɪɚԕɬɵ іɫɬɟɩ ɬԝɪԑɚɧ ɦɟɯɚɧɢɡɦɞɟɪɞі ɦɚɣɥɚɭ 
ɚɜɬɨɦɚɬɬɚɧɞɵɪɵɥɚɞɵ, ɨɪɬɚɥɵԕɬɚɧɞɵɪɵɥɚɞɵ; 

11) ɤɨɥɨɲɧɢɤɬің ɦɨɧɬɚɠɞɵԕ ԕԝɪɵɥԑɵɥɚɪɵɧ ɠɨɛɚɥɚɭ ɤɟɡіɧɞɟ ԕԝɪɚɥ-

ɠɚɛɞɵԕɬɚɪɞɵң ɤԧɬɟɪіɥɭі ɨɧɵң ɢɬɟɪɭіɧɫіɡ ɠԛɪɝіɡіɥɭ ɦԛɦɤіɧɞіɝі 
ԕɚɪɚɫɬɵɪɵɥɚɞɵ. Ȼɚɥɚɧɫɢɪɥɟɪ ɦɟɧ ɦɨɧɬɚɠɞɚɭ ɛɚɥɤɚɫɵɧɵң ɚɥɚңɞɚɪɵ іɲɤі ɠԥɧɟ 
ɫɵɪɬԕɵ ɠɚԕɬɚɪɵɧɚɧ ɩɟɪɢɥɚɥɚɪɦɟɧ ԕɨɪɲɚɥɚɞɵ; 

12) ɤіɲі ɠԥɧɟ ԛɥɤɟɧ ɤɨɧɭɫɬɚɪɞɚ ɬԝɪɵɩ ԕɚɥԑɚɧ ɦɚɬɟɪɢɚɥɞɚɪɞɵ ɠіɛɟɪɭ 
ɬɟɯɧɨɥɨɝɢɹɥɵԕ ɪɟɝɥɚɦɟɧɬɤɟ ɫԥɣɤɟɫ ɠԛɪɝіɡіɥɟɞі. 

Ʉɨɧɭɫɫɵɡ ɬɢɟɭ ԕԝɪɵɥԑɵɥɵ ɬɨɥɬɵɪɭ ɛɭɧɤɟɪɥɟɪ ɬɟɤɫɟɪɭ ɠԥɧɟ ɬɚɡɚɪɬɭ 
ԛɲіɧ ɟɤіɞɟɧ ɤɟɦ ɟɦɟɫ ɥɸɤɬɟɪɦɟɧ ɠɚɛɞɵԕɬɚɥɚɞɵ; 

13) ɤɨɥɨɲɧɢɤ ɚɫɬɵɧɞɚԑɵ ɩɟɲɬің ɝɚɡ ԕɵɫɵɦɵɧ ɟɫɟɩɬɟɥɝɟɧɧɟɧ ɚɪɬɵԕ 
ɠɨԑɚɪɵɥɚɬɭԑɚ ɠɨɥ ɛɟɪіɥɦɟɣɞі; 

14) ɤɨɥɨɲɧɢɤ ԕԝɪɚɥ-ɠɚɛɞɵԕɬɚɪɵɧɵң ɤԛɣі, ɬԧɝɭ ɚɩɩɚɪɚɬɬɚɪɵ, ԛɥɤɟɧ 
ɤɨɧɭɫɬɵң ɵɞɵɫԕɚ ɬԛɣіɫɭіɧің ɬɵԑɵɡɞɵԑɵ ɚɣɵɧɚ ɤɟɦ ɞɟɝɟɧɞɟ ɟɤі ɪɟɬ 
ɤɨɦɢɫɫɢɹɦɟɧ ɬɟɤɫɟɪіɥɟɞі. Ʉɨɥɨɲɧɢɤɬɟɪ ɚɫɬɵɧɞɚ ɩɟɲɬің ԕɚɥɵɩɬɵ ԕɵɫɵɦɦɟɧ 
ɠԝɦɵɫ іɫɬɟɝɟɧ ɤɟɡɞɟ ɤɨɧɭɫ ɚɪɚɥɵԕ ɤɟңіɫɬіɤɬің ɠɟɞɟɥ ɬɨɥɭɵ ɛɟɥɝіɫі ɛɚɣԕɚɥɫɚ 
ԛɥɤɟɧ ɤɨɧɭɫɬɵң ɵɞɵɫԕɚ ɠɚɧɚɫɭ ԕɵɫɵɦɵɧ ɬɟɤɫɟɪɭɝɟ ɪԝԕɫɚɬ ɟɬіɥɟɞі. Ԛɥɤɟɧ 
ɤɨɧɭɫɬɵң ɵɞɵɫԕɚ ɠɚɧɚɫɭ ɬɵԑɵɡɞɵԑɵ ɬɟɯɧɢɤɚɥɵԕ ɪɟɝɥɚɦɟɧɬɤɟ ɫԥɣɤɟɫ ɠɚɛɵԕ 
ԛɥɤɟɧ, ɚɲɵԕ ɤіɲі ɠԥɧɟ ɤɨɧɭɫɬɚɪ ɠԝɦɵɫɵɧɵң ɠɚɥԑɚɧԑɚɧ ɷɥɟɤɬɪ ɫɵɡɛɚɫɵ 
ɦɟɯɚɧɢɡɦіɧɞɟ ɤɨɧɭɫ ɚɪɚɥɵԕ ɤɟңіɫɬіɤɬɟ ɝɚɡɞɵ ɬԝɬɚɬɭ ɠɨɥɵɦɟɧ ɠԛɪɝіɡіɥɟɞі. 
Ɍɟɤɫɟɪɭɥɟɪ ɧԥɬɢɠɟɥɟɪі ɚɤɬіɦɟɧ ɪԥɫіɦɞɟɥɟɞі; 

15) ԕɚɛɵɪԑɚɥɚɪɵ ɠɚɛɵɫɵɩ ԕɚɥԑɚɧ ɦɚɬɟɪɢɚɥɞɚɪɞɚɧ ɦԝԕɢɹɬ ɬɚɡɚɪɬԕɚɧɧɚɧ 
ɤɟɣіɧ ɚɞɚɦɞɚɪɞɵң ԕɚɛɵɥɞɚɭ ɬԛɬіɤɲɟɥɟɪіɧɟ ɛɚɪɭɵɧɚ ɪԝԕɫɚɬ ɛɟɪіɥɟɞі. 
ɀԝɦɵɫɬɚɪ ɧɚɪɹɞ-ɲɚԕɬɚɦɚ ɛɨɣɵɧɲɚ ɨɪɵɧɞɚɥɚɞɵ; 

16) ɤɨɧɬɪ ɠԛɤɬɟɪɞі ɚɫɭ ɠԥɧɟ ɤԧɬɟɪɭ ɚɪԕɚɧɞɚɪɵɧɵң ɤԛɣі ɛɚԕɵɥɚɭɲɵ 
ɬԝɥԑɚɦɟɧ ɨɫɵ Ɍɚɥɚɩԕɚ ɫԥɣɤɟɫ ɚɩɬɚɫɵɧɚ ɤɟɦ ɞɟɝɟɧɞɟ ɛіɪ ɪɟɬ ɬɟɤɫɟɪіɥɟɞі; 

17) ɤɨɧɭɫ ɚɪɚɥɵԕ ɤɟңіɫɬіɤɬɟ ԕɚɭіɩɬі ԕɨɩɚɪɵɥԑɵɲ ԕɨɫɩɚɥɚɪɞɵң ɬԛɡіɥɭіɧɟɧ 
ɫɚԕɬɚɧɭ ԛɲіɧ ɨԑɚɧ ԕɨɩɚɪɵɥɭԑɚ ɠɨɥ ɛɟɪɦɟɣɬіɧ ɛɭ ɧɟɦɟɫɟ ɢɧɟɪɬɬі ɝɚɡ ɛɟɪіɥɟɞі. 
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Ʉɨɧɭɫ ɚɪɚɥɵԕ ɤɟңіɫɬіɤɤɟ ɢɧɟɪɬɬіɤ ɝɚɡɞɵ ɧɟɦɟɫɟ ɛɭɞɵ ɠіɛɟɪɭ ɬɢɟɭ 
ԕԝɪɵɥԑɵɥɚɪɵɦɟɧ ɠɚɥԑɚɧɚɞɵ, ɛԝɥ ɤɟɡɞɟ ɤɨɧɭɫ ɚɪɚɥɵԕ ɤɟңіɫɬіɤɬɟ ɛɭ (ɝɚɡ) 
ɠіɛɟɪɭɫіɡ ɬɢɟɭ ɦɟɯɚɧɢɡɦɞɟɪі ɠԝɦɵɫ іɫɬɟɣɞі. 

Ʉɨɧɭɫ ɚɫɬɵɧɞɚ ɠԥɧɟ ԛɫɬіɧɞɟɝі ԕɵɫɵɦ ԥɪɬԛɪɥі ɛɨɥɫɚ 0,02 (0,2 ɤɝɫ/ɫɦ2) 

Ɇɉɚ-ɞɚɧ ɚɫɚ ԛɥɤɟɧ ɤɨɧɭɫɩɟɧ ɦɨɧɟɜɪ ɠɚɫɚɭԑɚ ɪԝԕɫɚɬ ɟɬіɥɦɟɣɞі. Ʉіɲі ɤɨɧɭɫɩɟɧ 
ɦɨɧɶɟɜɪ ɠɚɫɚɭ ɤɨɧɭɫɬɚɪ ɤɟңіɫɬіɝіɧɞɟɝі ԕɵɫɵɦ 0,02 Ɇɉɚ (0,2 ɤɝɫ/ɫɦ 2) ɲɚɦɚɞɚɧ 
ɬԧɦɟɧ ɛɨɥԑɚɧɞɚ ɪԝԕɫɚɬ ɟɬіɥɟɞі. 

Ʉɨɧɭɫ ɚɪɚɥɵԕ ɤɟңіɫɬіɤɬɟ ԕɵɫɵɦɞɚ ɛɚԕɵɥɚɣɬɵɧ ɚɫɩɚɩɬɚɪ іɫɬɟɧ ɲɵԑɭ 
ɤɟɡіɧɞɟ ɛɟɪіɫɬі ɬԛɫіɪɭ ɩɟɲɬі ɬԧɦɟɧɝі ԕɵɫɵɦԑɚ ɚɭɵɫɬɵɪԑɚɧɧɚɧ ɤɟɣіɧ ɠɚɭɚɩɬɵ 
ɬԝɥԑɚɧɵң ɛɚɫɲɵɥɵԑɵɦɟɧ ɠԛɪɝіɡіɥɟɞі. 

Ʉɨɧɭɫ ɚɪɚɥɵԕ ɤɟңіɫɬіɤ ԕɭɵɫɵɧ ɛɭɦɟɧ ɧɟɦɟɫɟ ɢɧɟɪɬɬі ɝɚɡɛɟɧ ɬɨɥɬɵɪɭ 
ɪɟɠɢɦі ɬɟɯɧɨɥɨɝɢɹɥɵԕ ɪɟɝɥɚɦɟɧɬɩɟɧ ɛɟɥɝіɥɟɧɟɞі; 

18) ɠԧɧɞɟɭ ɠԝɦɵɫɬɚɪɵ ɧɟɦɟɫɟ ɤіɲі ɤɨɧɭɫɬɵ ɚɥɦɚɫɬɵɪɭ ɤɟɡіɧɞɟ ɤɨɧɭɫ 
ɚɪɚɥɵԕ ɤɟңіɫɬіɤɬɟ ɚɞɚɦɞɚɪɞɵң ɛɨɥɭɵɦɟɧ ɛɚɣɥɚɧɵɫɬɵ ɠԝɦɵɫɬɚɪ ɠԝɦɵɫɬɚɪɞɵ 
ԝɣɵɦɞɚɫɬɵɪɭ ɠɨɛɚɫɵɧɚ ɫԥɣɤɟɫ ɬɟңɟɫɬіɪɭ ɝɚɡ ԧɬɤіɡɝіɲ ɫԧɧɞіɪіɥɝɟɧ ɤɟɡɞɟ, ԛɥɤɟɧ 
ɤɨɧɭɫ ԝɫɚԕ ɦɚɬɟɪɢɚɥɦɟɧ ɠɚԕɫɵɥɚɩ ɫɟɛіɥɝɟɧ, ԛɥɤɟɧ ɤɨɧɭɫ ɛɚɥɚɧɫɢɪіɧɞɟ 
ɛɟɤіɬіɥɝɟɧ, ɤіɲі ɤɨɧɭɫɬɵң ɬɟңɟɫɬіɪɭ ԕɚɥԕɚɧɲɚɥɚɪɵ ɚɲɵԕ ɠԥɧɟ ԕɚɠɟɬɬі 
ɠɚԑɞɚɣɥɚɪɞɚ ɤɨɧɭɫ ɚɪɚɥɵԕ ɤɟңіɫɬіɤɤɟ ԕɵɫɵɦɦɟɧ ɚɭɚ ɛɟɪɭ ԝɣɵɦɞɚɫɬɵɪɵɥɵɩ 
ɝɚɡ ɵɫɵɪɦɚɫɵɧɵң ɥɸɤɬɟɪі ɚɲɵԕ ɤɟɡɞɟ ɠԛɪɝіɡіɥɟɞі. 

Ⱥɞɚɦɞɚɪɞɵ ɤɨɧɭɫ ɚɪɚɥɵԕ ɤɟңіɫɬіɤɤɟ ɠіɛɟɪɭ ɚɥɞɵɧɞɚ ԛɥɤɟɧ ɤɨɧɭɫɬɵң 
ɦɚɬɟɪɢɚɥɵ ɚɪԕɵɥɵ ɛԧɥіɧіɩ ɲɵԑɚɪɵɥԑɚɧ ɛɭɞɵ, ɠɚɧԑɚɧ ɝɚɡɞɵ ɠіɛɟɪɭ ɠԥɧɟ 
ɦɚɬɟɪɢɚɥɞɚɪɞɵ ɬɢɟɭ ɦɟɯɚɧɢɡɦі ɞɟ ɫԧɧɞіɪіɥіɩ ɬɨԕɬɚɬɵɥɚɞɵ. Ʉɨɧɭɫ ɚɪɚɥɵԕ 
ɤɟңіɫɬіɤɬɟ ɛɨɥɚɬɵɧ ɚɞɚɦɞɚɪ ɫɚɧɵ ɝɚɡ ɵɫɵɪɦɚɥɚɪɵɧɵң ɥɸɤɬɟɪ ɫɚɧɵɧɚɧ 
ɚɫɩɚɣɞɵ. Ԥɪ ɠԝɦɵɫɲɵɧɵң ɫɚԕɬɚɧɞɵɪɭ ɚɪԕɚɧɞɚɪɵ ԧɡ ɥɸɝі ɚɪԕɵɥɵ ԧɬɤіɡіɥɟɞі; 

19) ԕɚɪɚɭ ɠԥɧɟ ɠԝɦɵɫ ɠԛɪɝіɡɭ ԛɲіɧ ɤɨɥɨɲɧɢɤɤɟ ɚɞɚɦɞɚɪɞɵң ɠіɛɟɪіɥɭі 
ɧɚɪɹɞ-ɲɚԕɬɚɦɚ ɛɨɣɵɧɲɚ ɠԛɪɝіɡіɥɟɞі; 

20) ɝɢɞɪɨɠɟɬɟɤɬі ɬɢɟɭɲі ԕԝɪɵɥԑɵɥɚɪɞɵ ԕɨɥɞɚɧɭ ɤɟɡіɧɞɟ ɠɟɬɟɤɬɟɪɞɟ 
ɠɚɧɚɪɦɚɣ ɫԝɣɵԕɬɚɪɵɧ ԕɨɥɞɚɧɭԑɚ ɠɨɥ ɛɟɪіɥɦɟɣɞі; 

21) ɩɟɲɬің ɤԛɦɛɟɡ ɛԧɥіɤɬɟɪіɧ ɠԥɧɟ ɝɚɡɞɵ ɛԝɪɭ ԕɚɩɬɚɦɚɫɵɧ, ɚɥ ɤԧɥɟɦі 
5000 ɦ3 ɞɨɦɧɚ ɩɟɲі ɦɟɧ ɬɢɟɭ ԕԝɪɵɥԑɵɫɵɧɵң ɬіɪɟɤ ɛԧɥіɝі ԕɵɡɵɩ ɤɟɬɭɞɟɧ 
ԕɨɪԑɚɥɚɞɵ; 

22) ɤɨɥɨɲɧɢɤ ɤԧɬɟɪɝіɲɬɟɪіɧің ԑɢɦɚɪɚɬɬɚɪɵ ɠԧɧɞɟɭ ɠԝɦɵɫɬɚɪɵɧ ɠɚɫɚɭ 
ԛɲіɧ ɠԛɤ ɤԧɬɟɪɝіɲ ɦɟɯɚɧɢɡɦɞɟɪɦɟɧ ɠɚɛɞɵԕɬɚɥɚɞɵ; 

23) ɤɨɧɭɫ ɚɪɚɥɵԕ ɤɟңіɫɬіɤɤɟ ɠԥɧɟ ԛɥɤɟɧ ɤɨɧɭɫ ɚɫɬɵɧɚ ɛɭɞɵ ɠіɛɟɪɭ 
ɩɟɲɬің ɤɨɥɥɟɤɬɨɪɵ ɚɪԕɵɥɵ іɫɤɟ ɚɫɵɪɵɥɚɞɵ. ɀɟɤɟ ɦɚɝɢɫɬɪɚɥɞɚɪɞɵң 
ɛԝɪɚɧɞɚɥɚɪɵɧɞɚ ɛɭ ɠіɛɟɪɟɬіɧ ɨɪɵɧԑɚ ɛɟɥɝіɥɟɧɝɟɧ ɤɟɫɬɟ іɥіɧɟɞі. Ԧɧɞіɪіɫɬіɤ 
ɛԧɥіɦɞɟɪɞɟ ɠɵɥɭ ɠԛɣɟɫіɧ ɩɟɲɬɟɪіɧ ɤɨɥɥɟɤɬɨɪɥɚɪɵɦɟɧ ɠɚɥԑɚɭԑɚ ɠɨɥ 
ɛɟɪіɥɦɟɣɞі. Ȼɭ ɤɨɥɥɟɤɬɨɪɵɧɵң ɛɟɤіɬɭ ɚɪɦɚɬɭɪɚɥɚɪɵɧɚɧ ɛɭɞɵң ɲɵԑɭɵ 
ɠɨɣɵɥɚɞɵ; 

24) ɬɢɟɭ ԕԝɪɵɥԑɵɥɚɪɞɵң ɝɢɞɪɨɠɟɬɟɝіɧ ɠɨɛɚɥɚɭ, ɞɚɣɵɧɞɚɭ ɠԥɧɟ 
ɩɚɣɞɚɥɚɧɭ Ԕɚɡɚԕɫɬɚɧ Ɋɟɫɩɭɛɥɢɤɚɫɵɧɵң Ɍԧɬɟɧɲɟ ɠɚԑɞɚɣɥɚɪ ɦɢɧɢɫɬɪіɧің 2008 
ɠɵɥɵ 29 ԕɚɡɚɧɞɚ № 189 ɛԝɣɪɵԑɵɦɟɧ ɛɟɤіɬіɥɝɟɧ Ԕɵɫɵɦɦɟɧ ɠԝɦɵɫ іɫɬɟɣɬіɧ 
ɵɞɵɫɬɚɪɞɵ ԕɚɭіɩɫіɡ ɩɚɣɞɚɥɚɧɭ ɠԥɧɟ ɨɪɧɚɬɭ ɬɚɥɚɛɵɧɚ ɫԥɣɤɟɫ ɤɟɥɟɞі; 

http://netref.ru/ouli-sozdikter-mazmndi-suret-rt-jasau.html
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25) ɠɨԑɚɪɵ ԕɵɫɵɦɞɵ ԕԝɛɵɪɥɚɪ ԛɲіɧ ɛԛɬіɧɞɟɣ ɬɚɪɬɵɥԑɚɧ ԕɚɥɵң 
ԕɚɛɵɪԑɚɥɵ ԕԝɛɵɪɥɚɪɞɵ ԑɚɧɚ ԕɨɥɞɚɧɭԑɚ ɪԝԕɫɚɬ ɟɬіɥɟɞі. ɉіɫіɪіɥɝɟɧ ԕԝɛɵɪɥɚɪɞɵ 
ɩɚɣɞɚɥɚɧɭԑɚ ɬɵɣɵɦ ɫɚɥɵɧɚɞɵ; 

26) ɝɢɞɪɨɠԛɣɟɥɟɪɞің ɛɚɪɥɵԕ ԕɨɫɵɥɭɵ ɬɵԑɵɡ ɠɚɥԑɚɧɚɞɵ ɠԥɧɟ ɚԑɵɩ 
ɲɵԑɭԑɚ ɠɨɥ ɛɟɪіɥɦɟɣɞі. Ɍԧɝіɥɝɟɧ ɠԝɦɵɫ ɫԝɣɵԕɬɚɪɵ ɠɢɧɚɥɚɞɵ. 

 4.2 Шɭ ԥɫɟɪіɧɟɧ ԕɨɪғɚɧɭ ɬԥɫіɥɞɟɪі 

Шɭ – ɚɞɚɦɧɵң ɟɫɬɭіɧɟ ɠɚԑɵɦɫɵɡ ԥɫɟɪ ɟɬɟɬіɧ ɠԥɧɟ ɞɟɦɚɥɭɵɧɚ, ɠԝɦɵɫ 
іɫɬɟɭіɧɟ ɤɟɞɟɪɝі ɠɚɫɚɣɬɵɧ ɞɵɛɵɫɬɚɪ ɠɢɵɧɬɵԑɵ. Ⱦɵɛɵɫ ɠɢіɥіɤɩɟɧ ɠԥɧɟ 
ɞɵɛɵɫɬɵԕ ԕɵɫɵɦɦɟɧ ɫɢɩɚɬɬɚɥɚɞɵ.  

Ⱦɵɛɵɫɬɵԕ ɬɨɥԕɵɧɧɵң ɬɚɪɚɥɭɵ ɤɟңіɫɬіɤɬɟ ɬɟɪɛɟɥіɫɬі ɷɧɟɪɝɢɹɦɟɧ ɛіɪɝɟ 
ɠԛɪɟɞі. Ⱥɞɚɦɧɵң ɟɫɬɭ ɦԛɲɟɫі ԕɚɪԕɵɧɞɵɥɵԕԕɚ ɟɦɟɫ, ɚɥ ɞɵɛɵɫ ɬɨɥԕɵɧɵ 
ɛɟɪɟɬіɧ ԕɵɫɵɦԑɚ, ɫɟɡіɦɬɚɥ ɛɨɥɚɞɵ. Ɍԥɠіɪɢɛɟɞɟ ԕɨɥɞɚɧɚɬɵɧ ԕɚɪԕɵɧɞɵɥɵԕɬɵң 
ԧɥɲɟɦі ɠԥɧɟ ɞɵɛɵɫɬɵң ԕɵɫɵɦɵ ɤɟң ɚɪɚɥɵԕɬɚ ԧɡɝɟɪɟɞі. Ⱥɞɚɦԑɚ ԥɫɟɪ  ɟɬɟɬіɧ 
ɲɭ: ɫɩɟɤɬɪ ɫɢɩɚɬɵ ɛɨɣɵɧɲɚ – ԛɡɞіɤɫіɡ ɫɩɟɤɬɪɥі ɤɟңіɫɬіɤɬі ɲɭ, ɫɩɟɤɬɪɞɚ ɥɟɛіɡɞі 
ɪɟң ɛɟɪɟɬіɧ ɬɨɧɚɥɶɞі ɲɭ; ɭɚԕɵɬɬɵԕ ɫɢɩɚɬɬɚɦɚɫɵ ɛɨɣɵɧɲɚ – ɬԝɪɚԕɫɵɡ ɲɭ 
ɛɨɥɵɩ ɛԧɥіɧɟɞі. Ɍԝɪɚԕɫɵɡ ɲɭɥɚɪ ɭɚԕɵɬ ɚɪɚɥɵԑɵɧɞɚԑɵ ɬɟɪɛɟɥіɫ ɠԥɧɟ 
ɢɦɩɭɥɶɫɬі ɬɟɪɛɟɥіɫ ɛɨɥɵɩ ɛԧɥіɧɟɞі. 

 

4.1 ɤɟɫɬɟ – Ȼɟɪіɥɝɟɧ ɦԥɧɞɟɪ 

ɇԝɫԕɚ ɉɚɪɚɦɟɬɪɥɟɪі  

Ⱥ Ԕԝɪɚɥ ɬԛɪі ɝɟɧɟɪɚɬɨɪ 

Ȼ 

 

Шɭ ɤԧɡɞɟɪіɧің ɫɚɧɵ 3 

ɂШ-ɞɚɧ ɊɌ-ԑɚ ɞɟɣіɧɝі ɚɪɚԕɚɲɵԕɬɵԕ 

r1= 8.8 

r2=10.5 

r3= 9.5 

3 
ɨɝɪSB /  1.0 

maxl  1.4 

7 

 

Ʉԧɥɟɦі, ɦ3 3000 

Ȼɚԕɵɥɚɭ ɤɚɛɢɧɚɫɵɧɵң ɩɚɪɚɦɟɬɪɥɟɪі 14*9*5 

Ԕɚɛɵɪԑɚ ɚɭɞɚɧɵ, 
1S  70 

ȿɫіɤ ɚɭɞɚɧɵ, 
2S  6 

Ԕɚɛɵɪԑɚ ɚɭɞɚɧɵ, 3S  126 

Ɍɟɪɟɡɟ ɚɭɞɚɧɵ, 
4S  5 
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4.1 ɫɭɪɟɬ - Ȼԧɥɦɟɞɟ ɟɫɟɩɬɟɭɥɟɪ ɧԛɤɬɟɫі ɦɟɧ ɲɭɵɥɞɚɪ ɧԛɤɬɟɫіɧің 

ɨɪɧɚɥɚɫɭ ɫԝɥɛɚɫɵ 

Ȼіɪɧɟɲɟ ɬɭɪɚ ɠԥɧɟ ɲɚԑɵɥɵɫԕɚɧ ɞɵɛɵɫ ɲɭɵɥ ɤԧɡіɧің ɨɪɧɚɥɚɫԕɚɧ 
ɛԧɥɦɟɞɟ ɞɵɛɵɫɬɵԕ ԕɵɫɵɦɧɵң L ɨɤɬɚɜɚɥɵԕ ɞɟңɝɟɣɥɟɪіɧ ɞȻ-ɞɚ ɤɟɥɟɫі 
ɮɨɪɦɭɥɚɦɟɧ ɚɧɵԕɬɚɭ ɤɟɪɟɤ:  

Lpi

m

i

n

i

i

i
BSi

iii
L



 






  
1,0

1 1

10

),
4

lg(10


 

(4.1) 

Ɇԝɧɞɚԑɵ,  Lpi – i-ɲі ɧԛɤɬɟ ԛɲіɧ ɞɵɛɵɫ ԕɵɫɵɦɵɧɵң ɨɤɬɚɜɚɥɵԕ ɞɟңɝɟɣі; 
m – ɧԛɤɬɟɝɟ ɠɚԕɵɧ ɨɪɧɚɥɚɫԕɚɧ ɲɭ ɤԧɡіɧің ɫɚɧɵ (ɨɥ ԛɲіɧ ri<5 rimin  

ɨɪɵɧɞɚɥɭ ɤɟɪɟɤ); 
n – ɲɭ ɤԧɡіɧің ɬɨɥɵԕ ɫɚɧɵ; 
ȼ-ɛԧɥɦɟ ɬԝɪɚԕɬɵɫɵ, 2ɦ . 

Шɭ ɤԧɡі ɦɟɧ ɧԛɤɬɟɧің ɚɪɚ ԕɚɲɵԕɬɵԑɵɧ, ɲɭ ɤԧɡіɧің ɟң ԛɥɤɟɧ ɝɚɛɚɪɢɬіɧ, 
ɲɭ ɤԧɡіɧің ɟɞɟɧɞɟ ɨɪɧɚɥɚɫɭɵɧ ɟɫɤɟɪɟ ɨɬɵɪɵɩ  ɤɟɥɟɫі ɮɨɪɦɭɥɚɦɟɧ ɚɭɞɚɧɞɵ 
ɬɚɛɚɦɵɡ: 

Si=2 ri
2 (4.2) ଵܵ = ʹ ∙ π ∙ rଵଶ = ʹ ∙ ͵,ͳͶ ∙ ͺ,ͺଶ = Ͷͺ͸,͵ʹ ɦଶ ܵଶ = ʹ ∙ π ∙ rଷଶ = ʹ ∙ ͵,ͳͶ ∙ ͳͲ,ͷଶ =  ͸ͻʹ,͵͹ɦଶ ܵଷ = ʹ ∙ π ∙ rହଶ = ʹ ∙ ͵,ͳͶ ∙ ͻ,ͷଶ = ͷ͸͸,͹ ɦଶ 

χ – ɠɚԕɵɧ ɚɤɭɫɬɢɤɚɥɵԕ ԧɪіɫɬің ԥɫɟɪіɧ ɟɫɤɟɪɟɬіɧ ɤɨɷɮɮɢɰɢɟɧɬ. Ɉɥ ɲɭ 
ɤԧɡіɧің ɚɤɭɫɬɢɤɚɥɵԕ ɨɪɬɚɥɵԑɵ ɦɟɧ ɟɫɟɩɬіɤ ɧԛɤɬɟɧің ɚɪɚԕɚɲɵԕɬɵԑɵɧɵң r 
ɦɟɬɪɦɟɧ ɲɭ ɤԧɡіɧің ɦɚɤɫɢɦɚɥ ɝɚɛɚɪɢɬɬіɤ ԧɥɲɟɦіɧɟ maxl  ԕɚɬɵɧɚɫɵɦɟɧ, ɝɪɚɮɢɤ 
ɛɨɣɵɧɲɚ ɚɧɵԕɬɚɥɚɞɵ. 
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4.2 ɫɭɪɟɬ – ߯ ɤɨɷɮɮɢɰɢɟɧɬіɧ ɚɧɵԕɬɚɣɬɵɧ ɝɪɚɮɢɤ 𝑟ଵ݈𝑚𝑎𝑥 = ͺ,ͺͳ,Ͷ = ͸,͵  ɨɧɞɚ ߯ = ͳ 𝑟ଷ݈𝑚𝑎𝑥 = ͳͲ,ͷͳ,Ͷ = ͹,ͷ, ɨɧɞɚ ߯ = ͳ 𝑟ହ݈𝑚𝑎𝑥 = ͻ,ͷͳ,Ͷ = ͸,͹, ɨɧɞɚ ߯ = ͳ 

Ԑɢɦɚɪɚɬɬԝɪɚԕɬɵɫɵɧ ȼ ɤɟɥɟɫі ɮɨɪɦɭɥɚɞɚɧ ɚɧɵԕɬɚɣɦɵɡ: ܤ𝑖 = ଵ଴଴଴ܤ ∙ 𝜇 (4.3) 

ɦԝɧɞɚԑɵ, 1000B  - ɨɪɬɚɲɚ ɝɟɨɦɟɬɪɢɹɥɵԕ ɠɢіɥіɤɬɟɝі 1000 Ƚɰ ԑɢɦɚɪɚɬ 
ɬԝɪɚԕɬɵɫɵ, ɦ2; 

 - ɠɢіɥіɤɬіɤ ɟɫɟɥɟɭіɲ. 
Ԑɢɦɚɪɚɬɬɵңɬԛɪіɧɟ ɛɚɣɥɚɧɵɫɬɵ 1000B ɤɟɥɟɫіɞɟɣ ɚɧɵԕɬɚɥɚɞɵ: ܤଵ଴଴଴ = 𝑉ʹͲ = ͵ͲͲͲʹͲ = ͳͷͲ ɦଶ (4.4) 

Шɭ ɤԧɡі ɟɞɟɧɞɟ ɨɪɧɚɥɚɫԕɚɧɞɵԕɬɚɧ ɲɭ ɤԧɡіɧің ɛɚԑɵɬɬɚɥɭ ɮɚɤɬɨɪɵ Ɏ=1. 
  ɦԥɧіɧ ȼ/Sɨɝɪ  ɛɚɣɥɚɧɵɫɬɵ ɤɟɥɟɫі ɝɪɚɮɢɤɬɟɧ ɚɧɵԕɬɚɣɦɵɡ 

 

 
4.3 ɫɭɪɟɬ -   ɤɨɷɮɮɢɰɢɟɧɬіɧ  ɚɧɵԕɬɚɣɬɵɧ  ɝɪɚɮɢɤ 

Ƚɪɚɮɢɤ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ

0
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3

4

0 1 2 3 4



r/lmax


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Ȼԧɥɦɟɧің V=3000 ɦ3 ɤԧɥɟɦі ԛɲіɧ ɠɢіɥіɤɬіɤ ɤԧɛɟɣɬɤіɲɬің  ɦԥɧɞɟɪіɧ 2-

ɤɟɫɬɟɞɟ ɤɟɥɬіɪɟɦіɡ. 
 

4.2 ɤɟɫɬɟ – ɀɢіɥіɤɬіɤ ɤԧɛɟɣɬɤіɲɬің   ɦԥɧɞɟɪі 
Ɉɤɬɚɜɚɥɵԕ ɠɨɥɞɚɪɞɚԑɵ 
ɨɪɬɚɝɟɨɦɟɬɪɢɹɥɵԕ 
ɠɢіɥіɤɬɟɪ, Ƚɰ 

63 125 250 500 1000 2000 4000 8000 

  0,5 0,5 0,55 0,7 1 1,6 3 6 

 

ɀԝɦɵɫ ɨɪɧɵ – ԧɧɞіɪіɫɬіɤ ɛԧɥɦɟɥɟɪ ɦɟɧ ɤԥɫіɩɨɪɵɧ ɬɟɪɪɢɬɨɪɢɹɫɵɧɞɚԑɵ 
ɬԝɪɚԕɬɵ ɠԝɦɵɫ ɨɪɵɧɞɚɪɵ ɦɟɧ ɠԝɦɵɫ ɡɨɧɚɥɚɪɵ. ∆LɌɊ = Lɨɛɳ − Lɞɨɩ, ɞȻ (4.5) 

ɦԝɧɞɚԑɵ,Lɨɛɳ – ɛɚɪɥɵԕ ɲɭɵɥ ɤԧɡɞɟɪіɧɟɧ ɟɫɟɩɬіɤ ɧԛɤɬɟɥɟɪіɧɞɟɝі 
ɞɵɛɵɫɬɵԕ ԕɵɫɵɦɧɵң ɨɤɬɚɜɚɥɵԕ ɞɟңɝɟɣі, ɞȻ. 

Lɞɨɩ– 4.4 ɤɟɫɬɟɞɟ ɤԧɪɫɟɬіɥɝɟɧ. 
 

4.3 ɤɟɫɬɟ – Ƚɟɧɟɪɚɬɨɪ ɚɪԕɵɥɵ ɛɨɥɚɬɵɧ ɞɵɛɵɫɬɵԕ ԕɵɫɵɦɧɵң ɞɟңɝɟɣɥɟɪі 
Ɉɤɬɚɜɚɥɵԕ ɠɨɥɚԕɬɚɪɞɵң 
ɨɪɬɚɝɟɨɦɟɬɪɢɹɥɵԕ ɠɢіɥіɤɬɟɪі, 
Ƚɰ 

63 125 250 500 1000 2000 4000 8000 

Lp 105 105 98 97 98 92 90 92 

 

4.4 ɤɟɫɬɟ – Ⱦɵɛɵɫɬɵԕ ԕɵɫɵɦɧɵң ɲɟɤɬі ɞɟңɝɟɣɥɟɪі 
Ɉɤɬɚɜɚɥɵԕ ɠɨɥɚԕɬɚɪɞɵң 
ɨɪɬɚɝɟɨɦɟɬɪɢɹɥɵԕ ɠɢіɥіɤɬɟɪі, 
Ƚɰ 

63 125 250 500 1000 2000 4000 8000 

Lɞɨɩ 99 92 86 83 80 78 76 74 

 

Ȼɚɪɥɵԕ ԕɚɥԑɚɧ ɟɫɟɩɬɟɭɥɟɪɞің ɧԥɬɢɠɟɫіɧ 4.5-ɤɟɫɬɟɞɟ ɤɟɥɬіɪɟɦіɡ. 
ȿɫɟɩɬɟɭɥɟɪ Microsoft Excel ɛɚԑɞɚɪɥɚɦɚɫɵɧɞɚ ɠԛɪɝіɡіɥɞі. 

63 Ƚɰ ԛɲіɧ  Lp1 =105 ɞȻ. 
ɋɨɧɚɧ ɫɨң i

Lp
i

1,0
10  ɮɨɪɦɭɥɚɫɵ ɛɨɣɵɧɲɚ ɛɚɪɥɵԕ ɠɢіɥіɤɬɟɪ ɟɫɟɩɬɟɥɟɞі, 

ɹԑɧɢ ∆𝑖 = ͳͲ଴,ଵ∙ଵ଴ହ = ͳͲଵ଴,ହ = ͵,ͳ͸ʹ ∙ ͳͲଵ଴ 

ɋɨɧɚɧ ɫɨң ɚɭɞɚɧɞɵ ɤɟɥɟɫі ɮɨɪɦɭɥɚɧɵ ɛɨɣɵɧɲɚ ɟɫɟɩɬɟɣɦіɧ: 
Si=2 ri

2 (4.6) ଵܵ = ʹ ∙ π ∙ rଵଶ = ʹ ∙ ͵,ͳͶ ∙ ͺ,ͺଶ = Ͷͺ͸,͵ʹ ɦଶ ܵଶ = ʹ ∙ π ∙ rଷଶ = ʹ ∙ ͵,ͳͶ ∙ ͳͲ,ͷଶ =  ͸ͻʹ,͵͹ɦଶ ܵଷ = ʹ ∙ π ∙ rହଶ = ʹ ∙ ͵,ͳͶ ∙ ͻ,ͷଶ = ͷ͸͸,͹ ɦଶ 

ɋԧɣɬіɩ, ɤɟɥɟɫі ɮɨɪɦɭɥɚ ɛɨɣɵɧɲɚ ɚɥɚɦɵɡ: ∑ ∆𝑖𝑖ܵ
ଷ

𝑖=ଵ = ͳͲଵ଴,ହͶͺ͸,͵ʹ + ͳͲଵ଴,ହ͸ͻʹ,͵͹ + ͳͲଵ଴,ହͷ͸͸,͹ = 
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= Ͷͳͳ,Ͳ ∙ ͳͲ଺ + ʹͺͷ,Ͷ ∙ ͳͲ଺ + ͳͺ͸,ʹ ∙ ͳͲ଺ = ͺͺʹ,͸ ∙ ͳͲ଺
 

Ⱥɪɵ ԕɚɪɚɣ ɮɨɪɦɭɥɚ ɛɨɣɵɧɲɚ ɟɫɟɩɬɟɣɦіɡ:
଺ଷܤ  = ଵ଴଴଴ܤ ∙ 𝜇ଵହ଴ (4.7) 

μ– ɧің ɦԥɧіɧ 4.2 ɤɟɫɬɟɞɟɧ ɚɥɚɦɵɡ, ɦԝɧɞɚԑɵ V=3000ɠԥɧɟ63 Ƚɰ ɠɢіɥіɝі 
ԛɲіɧ μ=0,5. 

Ɉɥɚɣ ɛɨɥɫɚ, ܤ଺ଷ = ͳͷͲ ∙ Ͳ,͹ = ͳͲͷ 

Ⱥɪɵ ԕɚɪɚɣ ɤɟɥɟɫіɧі ɟɫɟɩɬɟɣɦіɡ: Ͷ߰ܤ଺ଷ ∙ ∑ ∆𝑖=ଷ
𝑖=ଵ

Ͷ ∙ Ͳ,ͷͳͲͷ ∙ ሺ͵,ͳ͸ʹ ∙ ͳͲଵ଴ሻ ∙ ͵ = ͳͺͲ͸,ͺͷ ∙ ͳͲ଺ ∙ ͳͲ଺ 

(4.8) 

ɋɨɧɚɧ ɫɨң ɦԥɧɞɟɪɞі ԕɨɫɚɦɵɡ: ∑ ∆𝑖𝑖ܵ
ଷ

𝑖=ଵ + Ͷ߰ܤ଺ଷ ∙ ∑ ∆𝑖=ଷ
𝑖=ଵ ͺͺʹ,͸ ∙ ͳͲ଺ + ͳͺͲ͸,ͺͷ ∙ ͳͲ଺ = ʹ͸ͺͻ,Ͷͷ ∙ ͳͲ଺ 

(4.9) 

ȿɧɞі Lɨɛɳ = ͳͲ lgሺʹ͸ͺͻ,Ͷͷ ∙ ͳͲ଺ሻ ≈ ͻͷ,͵͵ ɞȻ  

ɋɨɧɚɧ ɫɨң 4-ɤɟɫɬɟ ɛɨɣɵɧɲɚ 63 Ƚɰ ɠɢіɥіɝі ԛɲіɧ  ܮɞɨɩ = ͻͻ ɞȻ ɦԥɧіɧ 
ɚɥɚɦɵɡ. 

ȿң ɫɨңԑɵ ԕɵɥɵɩ ɤɟɥɟɫі ɟɫɟɩɬɟɭɞі ɠԛɪɝіɡɟɦіɡ: ∆LɌɊ = Lɨɛɳ − Lɞɨɩ = ͻͷ,͵͵ − ͻͻ = −͵,͸͹ ɞȻ (4.10) 

4.3 Шɭыɥɞы ɬԧɦɟɧɞɟɬɭ шɚɪɚɥɚɪы 

14ɯ9ɯ5ɦ ԧɥɲɟɦɞɟɪі ɛɚɪ ԕɚɛɵɪԑɚɧɵ (ɬɟɪɟɡɟ ɠԥɧɟ ɟɫіɤɩɟɧ) 
ɞіɪіɥԕɚɛɵɪԑɚɥɚɪ ɡɚɥɵɧɵң ɛɚԕɵɥɚɭ ɤɚɛɢɧɚɫɵɧɵң ɠɚɛɵɥɭɵɧ ɠɨɛɚɥɚɭ 
ɤɟɪɟɤ.S1ɤɟɪɟң ԕɚɛɵɪԑɚɫɵɧɵң ɠԥɧɟ S2ɛɚԕɵɥɚɭ ɤɚɛɢɧɚɫɵɧɵң ɠɚɛɵɥɭ ɚɭɞɚɧɵ 
ɫԥɣɤɟɫіɧɲɟ 64ɠԥɧɟ 128ɦ2ɬɟң, ɟɫіɤ ɚɭɞɚɧɵ S3=4ɦ2, ɬɟɪɟɡɟɧіɤі S4=3ɦ2. Ȼɚɪɥɵԕ 
ɞіɪіɥԕɚɛɵɪԑɚɥɚɪɞɚɧ ɲɚɲɵɪɚɣɬɵɧ ɞɵɛɵɫ ԕɭɚɬɵɧɵң ԕɨɫɵɧɞɵ ɞɟңɝɟɣі LɪɋɍɆ6-

ɤɟɫɬɟɞɟ ɤɟɥɬіɪіɥɝɟɧ. 

 

4.6 ɤɟɫɬɟ – Ȼɚɪɥɵԕ ɞіɪіɥ ԕɚɛɵɪԑɚɥɚɪɞɚɧ ɲɚɲɵɪɚɣɬɵɧ ɞɵɛɵɫ ԕɭɚɬɵɧɵң 
ԕɨɫɵɧɞɵ ɞɟңɝɟɣі 

Ɉɤɬɚɜɚɥɵԕ ɠɨɥɚԕɬɚɪɞɵң 
ɨɪɬɚɝɟɨɦɟɬɪɢɹɥɵԕ 

ɠɢіɥіɤɬɟɪі, Ƚɰ 

63 125 250 500 1000 2000 4000 8000 

Lɲ 93 90 91 108 117 116 115 117 

 

Ȼɚԕɵɥɚɭ ɤɚɛɟɥіɧің ԥɪɛіɪ ɷɥɟɦɟɧɬіɧің ɤɟɪɟɤɬі ɞɵɛɵɫ ɨңɚɲɚɥɚɭɲɵ 
ԕɚɛіɥɟɬіɧ 2.8[1] ɮɨɪɦɭɥɚɫɵ ɛɨɣɵɧɲɚ ɟɫɟɩɬɟɣɦіɡ: ܴɬɪ = Шܮ − ͳͲ݈𝑔ܤɢ + ͳͲ݈𝑔 𝑖ܵ − ɞɨɩܮ + ͳͲ݈𝑔𝑛, (4.11) 

ɦԝɧɞɚԑɵ, Lɲ – 2.5 [1] ɮɨɪɦɭɥɚɦɟɧ ɟɫɟɩɬɟɥɝɟɧ ɛԧɥɦɟɧің ɲɭɵɥɵɧɚɧ 
ԕɨɪԑɚɥɦɚԑɚɧ ɞɵɛɵɫɬɵң ԕɵɫɵɦɵɧɵң ɨɤɬɚɜɚɥɵԕ ɞɟңɝɟɣі; 

ȼɢ– ɛԧɥɦɟɧің ɲɭɵɥɵɧɚɧ ԕɨɪԑɚɭ ɬԝɪɚԕɬɵɫɵ, ɦ2, 

 1000uu BB  (4.12) 
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V=16·8·4=512 ɦ3ɤԧɥɟɦі ɛɚɪ ɛɚԕɵɥɚɭ ɤɚɛɢɧɚɫɵ ԛɲіɧ 

ȼɢ1000 =V/10 =512/10=51,2 ɦ2 

Ԝɫɵɧɵɥԑɚɧ ɠԝɦɵɫɬɚ ɛіɡ ԧɧɞіɪіɫɬіɤ ɲɭɵɥ ɫɢɩɚɬɬɚɦɚɥɚɪɵɦɟɧ, 
ɚɤɭɫɬɢɤɚɥɵԕ ɟɫɟɩɬɟɭɥɟɪ ɠԥɧɟ ԧɧɞіɪіɫɬіɤ ɛԧɥɦɟɥɟɪɞі ɞɵɛɵɫɬɵԕ ɨԕɲɚɭɥɚɭ 
ɬԥɫіɥɞɟɪіɦɟɧ ɬɚɧɵɫɬɵԕ. Ȼԝɧɵң ԕɚɠɟɬ ɫɟɛɟɛі: ɚɜɬɨɦɚɬɢɡɚɰɢɹɥɚɭ ɠԥɧɟ 
ɷɥɟɤɬɪɨɧɢɤɚ ԕԝɪɚɥɞɚɪɵɧɵң ɞɚɦɭɵɦɟɧ ɛіɪɝɟ ɨɥɚɪɞɵң ɲɭɵɥɞɚɪɵ ɛіɪɝɟ ɠԛɪɟɞі. 

Шɭɵɥ ɤԧɡіɧɟɧ ɞɵɛɵɫɬɵԕ ԕɵɫɵɦɧɵң ɞɟңɝɟɣіɧ ԕɚɠɟɬɬі ɬԧɦɟɧɞɟɬɭɞі 
ɟɫɟɩɬɟɩ, 63 Ƚɰ ɠɢіɥіɤɬі ɨɤɬɚɜɚɥɵԕ ɠɨɥɚԕ ɨɥ ∆ܮɬɪ = −ͳ,ͺ͵ͷ ԕԝɪɚɣɞɵ;ԕɚɥԑɚɧ 
ɠɢіɥіɤɬɟɪ ԛɲіɧ ɦԥɧɞɟɪ 5-ɤɟɫɬɟɞɟ ɟɫɟɩɬɟɥɝɟɧ. Ⱦɢɫɬɚɧɰɢɹɥɵԕ ɛɚɫԕɚɪɭ 
ɛԧɥɦɟɫіɧɞɟ ɰɟɯɬɟɧ ɲɭɵɥ ɤіɪɝɟɧɞɟ ԕɨɪԑɚɣɬɵɧ ԕԝɪɵɥɵɫɬɵң ɤɟɪɟɤɬі ɞɵɛɵɫɬɵ 
ɨңɚɲɚɥɚɭ ԕɚɛіɥɟɬіɧ ɟɫɟɩɬɟɞіɤ. 

Шɭɵɥ ɦɟɧ ɞіɪіɥɞің ԝɡɚԕ ɵԕɩɚɥɵ ɚɞɚɦɧɵң ɯɚɥ-ɠɚԑɞɚɣɵɧɚ ɤɟɪі ԥɫɟɪіɧ 
ɬɢɝіɡɟɞі. ɋɨɧɞɵԕɬɚɧ, ԧɡ ɞɟɧɫɚɭɥɵԑɵңɵɡɞɵ ɫɚԕɬɚɩ ԕɚɥɭɞɵ ɛіɥɭ ԧɬɟ ɦɚңɵɡɞɵ. 
ɐɟɯɬɟ ɬɟɯɧɨɥɨɝɢɹɥɵԕ ɩɪɨɰɟɫɫ ԥɫɟɪіɧɟɧ ɩɚɣɞɚ ɛɨɥɚɬɵɧ ɲɭɵɥ ɦɟɧ ɞіɪіɥ 
ɤɟɫіɪіɧɟɧ ɫɨɧɞɚ ɠԝɦɵɫ іɫɬɟɣɬіɧ ɚɞɚɦɞɚɪ ԧɡɞɟɪіɧің ɨɪɝɚɧɢɡɞɟɪіɧɟ ɡɢɹɧ 
ɤɟɥɬіɪɟɞі. 
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5 Эɤɨɧɨɦɢɤɚɥыԕ ɛԧɥіɦ 

5.1 Мɚɬɟɪɢɚɥɞɚɪ ɦɟɧ ɬɨɥыɦɞɚɭшыɥɚɪɞы ɟɫɟɩɬɟɭ 

ɀɨɛɚɧɵң ɷɤɨɧɨɦɢɤɚɥɵԕ ɬɢіɦɞіɥіɝі – ɛԝɥ ɛɚԑɞɚɪɥɚɦɚɥɵԕ ԧɧіɦɧің 
ɮɭɧɤɰɢɨɧɚɥɞɚɧɭ ɧԥɬɢɠɟɥɟɪі ɦɟɧ ɨԑɚɧ ɤɟɬɤɟɧ ɲɵԑɵɧɞɚɪɞɵң ɚɪɚԕɚɬɵɧɚɫ 
ɦԧɥɲɟɪі. Эɤɨɧɨɦɢɤɚɥɵԕ ɬɢіɦɞіɥіɤɬі ɫɢɩɚɬɬɚɭ ԛɲіɧ ɚɪɧɚɥԑɚɧ ԕɚɬɵɧɚɫɬɚɪɞɵң 
ɛіɪі – ԕɵɡɦɟɬɬің ɛɚɪ ɤԧɪɫɟɬɤіɲɬɟɪі ɦɟɧ ɠɨɛɚɥɚɧɚɬɵɧ, ԕԝɪɚɫɬɵɪɵɥɚɬɵɧ ɠԥɧɟ 
ɟɧɞіɪіɥɟɬіɧ ɛɚԑɞɚɪɥɚɦɚɥɵԕ ԕɚɦɬɚɦɚɫɵɡɞɚɧɞɵɪɭɞɵ ԕɨɥɞɚɧɭ ɧԥɬɢɠɟɫіɧɞɟ ԕɨɥ 
ɠɟɬɟɬіɧ ɤԧɪɫɟɬɤіɲɬɟɪɞі ԧɡɚɪɚ ɫɚɥɵɫɬɵɪɭ. 

Ԕԝɪɚɫɬɵɪɵɥɚɬɵɧ ɠɨɛɚɧɵң ɷɤɨɧɨɦɢɤɚɥɵԕ ɬɢіɦɞіɥіɝіɧ ɚɧɵԕɬɚɭ ԛɲіɧ 
ɩԥɧɞіɤ ɨɛɥɵɫ ɫɩɟɰɢɮɢɤɚɫɵ ɟɫɟɛіɦɟɧ ԕɨɥɞɚɧɵɥɚɬɵɧ ɛіɪԕɚɬɚɪ ԥɞіɫɬɟɦɟɥɟɪ ɛɚɪ. 
ɀɚңɚ ɛɚԑɞɚɪɥɚɦɚɥɵԕ ԧɧіɦɞі ɟɧɞіɪɭ ɧԥɬɢɠɟɫіɧɞɟ ԛɧɟɦɞɟɭɞі ԧɥɲɟɭɝɟ ɦԛɦɤіɧɞіɤ 
ɛɟɪɟɬіɧ ɛɚԑɞɚɪɥɚɦɚɧɵң ԧɡіɧɞіɤ ԕԝɧɵɧ ɚɧɵԕɬɚɭԑɚ, ɹԑɧɢ ɠԝɦɫɚɥԑɚɧ 
ɦɚɬɟɪɢɚɥɞɵԕ ɲɵԑɵɧɞɚɪ, ԛɫɬɟɦɟ ɲɵԑɵɧɞɚɪ, ɚɦɨɪɬɢɡɚɰɢɹ ɧɨɪɦɚɫɵ, ɟңɛɟɤ ɩɟɧ 
ԕԝɧɞɵԕ ɤԧɪɫɟɬɤіɲɬɟɪі ɛɨɣɵɧɲɚ ɷɤɨɧɨɦɢɤɚɥɵԕ ɬɢіɦɞіɥіɤɬі ɛɚԑɚɥɚɭԑɚ ɛɨɥɚɞɵ.  

 « Ɇɚɬɟɪɢɚɥɞɚɪ  ɦɟɧ ɬɨɥɵɦɞɚɭɲɵɥɚɪ» (Ɇ)–(ɛɚԑɞɚɪɥɚɦɚɥɵԕ 
ԕɚɦɬɚɦɵɡɞɚɧɞɵɪɭɞɵ ɞɚɣɵɧɞɚɭɞɚ ɠԥɧɟ ɠɚɫɚɭ ɛɚɪɵɫɵɧɞɚ  
ԕɨɥɞɚɧɵɥɚɬɵɧ)ɦԝɧɞɚ ɛɚԑɞɚɪɥɚɦɚɥɵԕ ԕɚɦɬɚɦɚɫɵɡ ɟɬɭɞі ԥɡіɪɥɟɭɝɟ ɤɟɬɤɟɧ 
ɦɚɬɟɪɢɚɥɞɚɪ ɦɟɧ ɨɫɵԑɚɧ ԕɚɬɵɫɬɵ  ɛɚɫԕɚ ɞɚ ɲɵԑɵɧɞɚɪ ɤԧɪɫɟɬіɥɟɞі. 

 

5.1 ɤɟɫɬɟ - Ȼɚԑɞɚɪɥɚɦɚɥɵԕ ԕɚɦɬɚɦɚɫɵɡ ɟɬɭɝɟ ɛɚɣɥɚɧɵɫɬɵ ɧɟɝіɡɝі ɠԥɧɟ 
ԕɨɫɵɦɲɚ ɦɚɬɟɪɢɚɥɞɚɪɞɵң ԕԝɧɵ 

№ ɩ/ɩ Ⱥɬɚɭɥɚɪɵ ɋɚɧɵ,ɞɚɧɚ ɛɚԑɚ, ɬɟңɝɟ 
(ɬɝ) 

ɀɚɥɩɵ ԕԝɧɵ, 

ɬɟңɝɟ (ɬɝ) 
1. Ⱥ4 ԕɚԑɚɡɵ (ɛɟɬɬɟɪ) 100 2 ɬɟңɝɟ 200 

2. Ɏɥɟɲɤɚ 8 GB 1 3000 3000 

3. Ʉɨɦɩɚɤɬ ɞɢɫɤ CD-RW 2 65 130 

            3330 

ɀɚɥɩɵ ɦɚɬɟɪɢɚɥɞɵԕ ɲɵԑɵɧɞɚɪ  M= 3330 

Эɥɟɤɬɪԕɭɚɬɵɧɚ ɤɟɬɤɟɧ ɲɵԑɵɧɞɚɪ ɞԥɥ ɨɫɵ ɛɚԑɞɚɪɥɚɦɚɥɵԕ ԕɚɦɬɚɦɚɫɵɡ 

ɟɬɭɞі ɞɚɣɵɧɞɚɭԑɚ ɤɟɬɤɟɧ ɭɚԕɵɬ ԝɡɚԕɬɵԑɵɧɚ, ɫɚɧɵɧɚ ɫɚɣ ɚɧɵԕɬɚɥɚɞɵ. 
 

            Э = Ʉ · Ɍ,            (5.1) 

 

ɦԝɧɞɚԑɵ, Ʉɷ –  ɛіɪ ɤȼɬ/ɫ ԕԝɧɵ,ɬɟңɝɟ; 
Ɍɪ – ɤȼɬ/ɫ ɫɚɧɵ. 
Эɥɟɤɬɪԕɭɚɬɵ ɛɨɣɵɧɲɚ ɬɚɪɢɮɬɟɪі ɨɫɵ Ȼɚɥԕɚɲ ԕɚɥɚɫɵ ɛɨɣɵɧɲɚ 

«Ȼɚɥɯɚɲɷɧɟɪɝɨɰɟɧɬɪ» ɀШɋ-ң  ɷɥɟɤɬɪԕɭɚɬɵɧɵң ɬɚɪɢɮɬіɤ ɠɨɫɩɚɪɵɧɚ   ɫɚɣ 
ԕɨɥɞɚɧɵɥɚɞɵ. ɀɚɥɩɵ ɬԝɬɵɧɭɲɵɥɚɪԑɚ ɛɚɡɚɥɵԕ ɬɚɪɢɮ 01.01.2016 ɠɵɥɞɚɧ 
ɛɚɫɬɚɩ  1ɤȼɌ/ɫɚԑ  - 16,5 ɬɟңɝɟɧі ԕԝɪɚɣɞɵ. Ɇɟɧің ɠɨɛɚɦ ɛɨɣɵɧɲɚ Delphi 
ɨɪɬɚɫɵɧɞɚ «Ʉɨɥɥɟɞɠɞɟɝі ɦԝɪɚԑɚɬɬɚɭɲɵɧɵң ɠԝɦɵɫ ɨɪɵɧɵɧ ɚɜɬɨɦɚɬɬɚɧɞɵɪɭ» 
ɛɚԑɞɚɪɥɚɦɚɫɵɧ ɠԛɡɟɝɟ ɚɫɵɪɭ  ԝɡɚԕɬɵԑɵ 30 ɤԛɧ,  ɷɥɟɤɬɪԕɭɚɬɵɧ ɬԝɬɵɧɭԑɚ 30 
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ɤԛɧɞɟ 75 ɤȼɌ/ɫ ɠԝɦɫɚɥɚɞɵ. ɀɨԑɚɪɵɞɚԑɵ ɦԥɥіɦɟɬɬɟɪɞі ɟɫɤɟɪɟ ɤɟɥɟ, 
ɷɥɟɤɬɪԕɭɚɬɵɧɚ ɤɟɥɟɫіɞɟɣ ɲɵԑɵɧɞɚɪ ɠԝɦɫɚɥɞɵ. 

2,5·30=75 

Э=75·16,5=1237,5 ɬɟңɝɟ 

ȿңɛɟɤɚԕɵ ԧɦіɪ ɫԛɪɭɞің ɛɚɫɬɵ ɤɟɩіɥɞɟɧɝɟɧ ԕɚɣɧɚɪ ɤԧɡі ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ. 
Ɉɥ ɯɚɥɵԕ ɬɚɛɵɫɵɧɵң 71% ԕԝɪɚɣɞɵ. ɀɚɥɩɵ ɚԕɲɚɥɚɣ ɬԛɫіɦɞɟɪɞің 11,4%-ɵɧ 
ԥɥɟɭɦɟɬɬіɤ ɬɪɚɧɫɮɟɪɬɬɟɪ ԕԝɪɚɣɞɵ, ɫɚɬɭɥɚɪɞɵң ɛɚɪɥɵԕ ɬԛɪіɧɟɧ ɬԛɫɤɟɧ ɬɚɛɵɫ-

11,1%. Ȼɚɫԕɚ ɞɚ ɚԕɲɚɥɚɣ ɬԛɫіɦɞɟɪ ɤԧɡɞɟɪіɧɟɧ -6,5%.  

Ɇɵɫɚɥɵ ɛɚԑɞɚɪɥɚɦɚɥɵԕ ԕɚɦɬɚɦɚɫɵɡɞɚɧɞɵɪɭɞɵ ɞɚɣɵɧɞɚɭ ɛɚɪɵɫɵɧɞɚ  
ɢɧɠɟɧɟɪ-ɩɪɨɝɪɚɦɢɫɬɟɪ, ɠɨɛɚɧɵң ɠɟɬɟɤɲіɥɟɪі, ɠԛɣɟɥіɤ ɚɪɯɢɬɟɤɬɨɪ, 
ɞɢɡɚɣɧɟɪɥɟɪ, Web-ɦɚɫɬɟɪɥɟɪ, ɞɟɪɟɤԕɨɪɞɵ ɞɚɣɵɧɞɚɭɲɵɥɚɪ ɠԥɧɟ ɬɚԑɵ ɛɚɫԕɚ 
ɦɚɦɚɧɞɚɪ ɚɪɧɚɣɵ ɬɚɩɫɵɪɦɚɧɵ ɨɪɵɧɞɚɭ ԛɲіɧ ԕɚɠɟɬ.  

Ȼɚԑɞɚɪɥɚɦɚɧɵ ɞɚɣɵɧɞɚɭɞɚԑɵ  ɧɟɝіɡɝі ɛԧɥіɦɞɟɪɞің ɛіɪі ɛɚԑɞɚɪɥɚɦɚɧɵ 
ɞɚɣɵɧɞɚɭɲɵɧɵң ɧɟɝіɡɝі ɟңɛɟɤɚԕɵԑɚ (ȿɧɟɝ) ɤɟɬɤɟɧ ɲɵԑɵɧɞɚɪɵɧ ɟɫɟɩɬɟɭ ɛɨɥɵɩ 
ɬɚɛɵɥɚɞɵ. ԔɊ-ɞɚ ɟңɛɟɤɤɟ ɚԕɵ ɬԧɥɟɭ Ȼіɪɵңԑɚɣ ɬɚɪɢɮɬіɤ ɬɨɪɞɚ ɤԧɪɫɟɬіɥɝɟɧ 
ɬɚɪɢɮɬіɤ ɪɚɡɪɹɞ ɩɟɧ ɬɚɪɢɮɬіɤ ɤɨɷɮɮɢɰɢɟɧɬɤɟ  ɫԥɣɤɟɫ ɦɚɦɚɧɞɚɪɞɵң 
ɤɚɬɟɝɨɪɢɹɥɚɪɵɧɚ, ɥɚɭɚɡɵɦɞɚɪɵɧɚ, ɛіɥіɦ ɞɟңɝɟɣɥɟɪіɧɟ, ɠԝɦɵɫɬɵң 
ɤԛɪɞɟɥіɥіɝіɧɟ ɫɚɣ ɠԛɡɟɝɟ ɚɫɵɪɵɥɚɞɵ. ɀɚɥɩɵ ɛԝɥ ɛɚԑɞɚɪɥɚɦɚɥɵԕ 
ԕɚɦɬɚɦɚɫɵɡɞɚɧɞɵɪɭɞɵ ɠԛɡɟɝɟ ɚɫɵɪɭɞɚ ɨɫɵ ɫɚɥɚɞɚ ɠԝɦɵɫ ɠɚɫɚɣɬɵɧ 
ɦɚɦɚɧɞɚɪɞɵң ɟң ɬԧɦɟɧɝі ɟңɛɟɤɚԕɵɫɵɧ ɟɫɤɟɪɟ ɨɬɵɪɵɩ ɟɫɟɩɬɟɣɦіɡ. əԑɧɢ ɨɥ 
25000 ɬɟңɝɟɝɟ ɬɟң, ɛіɪ ɚɣɞɚԑɵ ɠԝɦɵɫ ɤԛɧɞɟɪі ȿɤԛɧɞ- 22 ɤԛɧ. 

ɋɨɧɞɚ ɛіɪ ɤԛɧɞіɤ ɟңɛɟɤɚԕɵ 25000/22 =1136,3 

 

ȿɧɟɝ= Ɍɋі  · n · Ɍ,     (5.2) 

 

ɦԝɧɞɚԑɵ, Ɍɋі- 1-ɪɚɡɪɹɞɵɧɞɚԑɵ ɦɚɦɚɧɧɵң ɬɚɪɢɮɬіɤ ɫɬɚɜɤɚɫɵ, ɬɟңɝɟ, ɛіɪ 
ɤԛɧɝɟ 

n – ɛɚԑɞɚɪɥɚɦɚɥɵԕ ԕɚɦɬɚɦɚɫɵɡɞɚɧɞɵɪɭɞɵ ԥɡіɪɥɟɝɟɧ ԕɚɬɵɫɭɲɵɥɚɪɞɵң 
ɫɚɧɵ 

Ɍ - ɛɚԑɞɚɪɥɚɦɚɥɵԕ ԕɚɦɬɚɦɚɫɵɡɞɚɧɞɵɪɭɞɵ ԥɡіɪɥɟɭɝɟ ɤɟɬɤɟɧ ɭɚԕɵɬɬɵң 
ɫɚɧɵ, ɤԛɧɞɟɪ 

ȿɧɟɝ= Ɍɋі · n · Ɍ= 1136.3 · 1 ·30=34089 ɬɟңɝɟ 

 

5.2 ɤɟɫɬɟ - Ȼɚԑɞɚɪɥɚɦɚɧɵ ԕԝɪɚɫɬɵɪɭɲɵɧɵң ɧɟɝіɡɝі ɟңɛɟɤɚԕɵɫɵɧɚ ɤɟɬɤɟɧ 
ɲɵԑɵɧɞɚɪ 

 

«Ԕɨɫɵɦɲɚ ɟңɛɟɤɚԕɵ» (ȿԕ) ɧɚԕɬɵ ɛɚԑɞɚɪɥɚɦɚɥɵԕ ԕɚɦɬɚɦɫɵɡɞɚɧɞɵɪɭԑɚ 
ɟңɛɟɤ ɬɭɪɚɥɵ ɡɚңԑɚ ɫԥɣɤɟɫ ԧɡіɧɟ ԥɪ ɬԛɪɥі ɬԧɥɟɦɞɟɪ ɤіɪɟɞі, (ɞɟɦɚɥɵɫԕɚ ɚԕɵ 

Ɉɪɵɧɞɚɭɲɵ ɀԝɦɵɫ ɭɚԕɵɬɵ, 
ɤԛɧɞɟɪ ɫɚɧɵ 

ȿңɛɟɤɚԕɵ, 
ɬɟңɝɟ 

Ɉɪɬɚɲɚ 
ɤԛɧɞіɤ 

ɟңɛɟɤɚԕɵ 

ȿңɛ.ɤɟɬɤɟɧ 

Шɵԑɵɧɞɚɪ 

ɬɟңɝɟ 

Ȼɚԑɞɚɪɥɚɦɚɧɵ 
ԕԝɪɚɫɬɵɪɭɲɵ 

30 25000 1136,3 34089 
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ɬԧɥɟɭ, ɠɟңіɥɞіɤɬі ɫɚԑɚɬɬɚɪ, ɧɟɝіɡɝі ɠԝɦɵɫɬɚɪԑɚ ɤіɪɦɟɣɬіɧ ɦɟɦɥɟɤɟɬɬіɤ 
ɦіɧɞɟɬɬɟɪɞі ɨɪɵɧɞɚԑɚɧɵ ԛɲіɧ ɚԕɵɥɚɪ)ɠԥɧɟ ɧɨɪɦɚɬɢɜɬɟɪɝɟ ɫɚɣ ɩɚɣɵɡɞɚɪɵ 
ɛɨɣɵɧɲɚ ɧɟɝіɡɝі ɟңɛɟɤɚԕɵɦɟɧ ɚɧɵԕɬɚɥɚɞɵ.  

 

ȿԕɨɫ = ȿɧɟɝ ·ɇԕ / 100%,    (5.3) 

 

ɦԝɧɞɚԑɵ, ȿԕɨɫ – ɧɚԕɬɵ ɛɚԑɞɚɪɥɚɦɚɥɵԕ ԕɚɦɬɚɦɚɫɵɡɞɚɧɞɵɪɭɞɵ 
ɞɚɣɵɧɞɚԑɚɧ ɨɪɵɧɞɚɭɲɵɥɚɪɞɵң ԕɨɫɵɦɲɚ ɟңɛɟɤɚԕɵɫɵ, ɬɟңɝɟ; 

Ԕ – ɤԥɫіɩɨɪɵɧɞɚԑɵ ԕɨɫɵɦɲɚ ɟңɛɟɤɚԕɵɧɵң ɧɨɪɦɚɬɢɜі, 20 %. 

Ȼіɪɚԕ ɨɫɵ ɠɨɛɚɦɞɵ ԥɡіɪɥɟɭ ɛɚɪɵɫɵɧɞɚ ɦɟɧ ɠɟɤɟ  ԛɣ ɠɚԑɞɚɣɵɧɞɚ 
ɞɚɣɵɧɞɚԑɚɧɞɵԕɬɚɧ ԕɨɫɵɦɲɚ ɟңɛɟɤɚԕɵ ɛɚԑɞɚɪɥɚɦɚɧɵ ɞɚɣɵɧɞɚɭɞɵң ԧɡіɧɞіɤ 
ԕԝɧɵɧɚ ɤіɪɦɟɣɞі. 

Ԥɥɟɭɦɟɬɬіɤ ɚɭɞɚɪɵɦɞɚɪԑɚ ԕɚɠɟɬɬіɥіɤ ɚԑɵɦɞɚԑɵ ɠɵɥɞɵң ԕɨɥɞɚɧɵɫɬɚԑɵ 
ɡɚңɵɧɚ ɫԥɣɤɟɫ ɨɪɵɧɞɚɭɲɵɥɚɪɞɵң ɧɨɪɦɚɬɢɜɬɟɪіɧɟ, ɩɚɣɵɡɞɵԕ ԕɚɬɵɧɚɫɬɚɪɵɧɚ 
ɫɚɣ ɧɟɝіɡɝі ɠԥɧɟ ԕɨɫɵɦɲɚ ɟңɛɟɤɚԕɵɥɚɪɵɧɚ ԕɚɪɚɣ  ɚɧɵԕɬɚɥɚɞɵ.  

Ԥɥɟɭɦɟɬɬіɤ ԕɚɠɟɬɬіɥіɤɬɪɟɝɟ ɚɭɞɚɪɵɦɞɚɪ ɫɨɦɚɫɵ ɤɟɥɟɫіɞɟɣ ɚɧɵԕɬɚɥɚɞɵ. 
Ԥɥɟɭɦɟɬɬіɤ ɚɭɞɚɪɵɦɞɚɪԑɚ ԕɚɠɟɬɬіɥіɤ ԔɊ-ɞɚ ɯɚɥɵԕɬɵ ԥɥɟɭɦɟɬɬіɤ ԕɨɪԑɚɭ 
ԕɨɪɵɧɚ ɧɨɪɦɚɬɢɜɬіɤ ɚɭɞɚɪɵɦɞɚɪ ɠԥɧɟ ɦіɧɞɟɬɬі ɫɚԕɬɚɧɞɵɪɭԑɚ ɚɭɞɚɪɵɦɞɚɪ -11 

% ԕԝɪɚɣɞɵ. 
Ɇɟɧің ɛԝɥ ɞɢɩɥɨɦɞɵԕ ɠԝɦɵɫɵɦɞɚ ԥɥɟɭɦɟɬɬіɤ ɚɭɞɚɪɵɦɞɚɪ ԕɚɠɟɬɬіɥіɝі 

ɤԥɫіɩɨɪɵɧɞɚ ɟɫɤɟɪіɥɦɟɣɞі. 

5.2 Жɚɛыɞԕɬɚɭ (ɧɟɝіɡɝі ԕұɪɚɥɞɚɪ) ɠԥɧɟ ɛɚғɞɚɪɥɚɦɚɥыԕ ԕɚɦɬɚɦɚɫыɡ 
ɟɬɭɞің ɚɦɨɪɬɢɡɚɰɢяɫыɧ ɟɫɟɩɬɟɭ 

Ɇɚɬɟɪɢɚɥɞɵԕ ɟɦɟɫ ɚɤɬɢɜɬɟɪ ɦɟɧ ɧɟɝіɡɝі ԕԝɪɚɥɞɚɪɞɵң  
ɚɦɨɪɬɢɡɚɰɢɹɫɵɧɚ» ɲɵԑɵɧɞɚɪɞɵ ԛɲ ɬԛɪɥі ԥɞіɫɩɟɧ ɨɧɵң ɦɚԕɫɚɬɬɵԕ 
ɛɚԑɵɬɬɚɥɭɵɧ ɟɫɤɟɪɟ ɨɬɵɪɵɩ ɚɧɵԕɬɚɭԑɚ ɛɨɥɚɞɵ. (ɠɟɥіɥіɤ,ɠɟɥіɥіɤ ɟɦɟɫ, 
ԧɧɞіɪɝіɲ) 

ԔɊ-ɞɚ ɚɣɧɚɥɵɦɞɚԑɵ ɟɦɟɫ ɚɤɬɢɜɬɟɪɞің ɚɦɨɪɬɢɡɚɰɢɹɥɵԕ ɚɭɞɚɪɵɦɞɚɪɵɧɵң 
ɪɟɬі  ԝɣɵɦɧɵң ɟɫɟɩɬіɤ ɫɚɹɫɚɬɵɧɚ ɫԥɣɤɟɫ ɪɟɬɬɟɥɟɞі. 

Ʉԥɫіɩɨɪɵɧɧɵң ɛɚɥɚɧɫɵɧɞɚ ɨɪɧɚɥɚɫԕɚɧ ɛɚɪɥɵԕ ɧɟɝіɡɝі ԕɨɪɥɚɪ ɦɟɧ 
ɦɚɬɟɪɢɚɥɞɵԕ ɟɦɟɫ ɚɤɬɢɜɟɪɝɟ ɚɦɨɪɬɢɡɚɰɢɹɥɵԕ ɚɭɞɚɪɵɦɞɚɪ ɠԛɪɝіɡіɥɟɞі 

Ⱥɦɨɪɬɢɡɚɰɢɹɧɵң ɚԕɲɚɥɚɣ ɲɚԑɵɥɭɵ ɚɦɨɪɬɢɡɚɰɢɹɥɵԕ ɚɭɞɚɪɵɦ ɛɨɥɵɩ 
ɬɚɛɵɥɚɞɵ, ɹԑɧɢ ɨɥ ɚԑɵɦɞɚԑɵ ɲɵԑɵɧɞɚɪԑɚ ɤіɪɟɞі. Ⱥɦɨɪɬɢɡɚɰɢɹɥɵԕ 
ɚɭɞɚɪɵɦɞɚɪɞɵң ɦԧɥɲɟɪі ɚɦɨɪɬɢɡɚɰɢɹɥɵԕ ɧɨɪɦɚ ɧɟɝіɡіɧɞɟ ɚɧɵԕɬɚɥɚɞɵ. 

Ⱥɦɨɪɬɢɡɚɰɢɢɹ ɧɨɪɦɚɫɵ –  ɬɨɥɵԕ ԕɚɥɩɵɧɚ ɤɟɥɬіɪɭ ԛɲіɧ ɚɦɨɪɬɢɡɚɰɢɹɥɵԕ 
ɚɭɞɚɪɵɦɞɚɪɞɵң ɛɟɤіɬіɥɝɟɧ ɤԧɥɟɦі, ɩɚɣɵɡɛɟɧ ɤԧɪɟɫɬіɥɭі. Ⱥɦɨɪɬɢɡɚɰɢɹ 
ɧɨɪɦɚɫɵ ɷɤɨɧɨɦɢɤɚɥɵԕ ɦɚԕɫɚɬ-ɛɚԑɵɬɵɧɞɚ ɧɟɝіɡɝі ԕɨɪɥɚɪɞɵң ԕɵɡɦɟɬ ɦɟɪɡіɦі 
ɦɟɧ ɮɢɡɢɤɚɥɵԕ ɠԥɧɟ ɬɚɛɢԑɢ ɬɨɡɭԑɚ ԝɲɵɪɚԑɚɧ ɧɟɝіɡɝі ԕɨɪɥɚɪɞɵ ԕɚɥɩɵɧɚ 
ɤɟɥɬіɪɭ ԛɲіɧ, ɚɭɵɫɬɵɪɭ ɦɚԕɫɚɬɵɧɞɚ ɛɟɤіɬіɥɟɞі. 

Ⱦɢɩɥɨɦɞɵԕ ɠɨɛɚɞɚ ɧɟɝіɡɝі ԕɨɪɥɚɪɞɵң ɚɦɨɪɬɢɡɚɰɢɹɫɵ ɦɟɧ ɦɚɬɟɪɢɚɥɞɵԕ 
ɟɦɟɫ ɚɤɬɢɜɬɟɪɝɟ  ɤɟɬɤɟɧ ɲɵԑɵɧɞɚɪ ɞɢɩɥɨɦɞɵԕ ɠɨɛɚɧɵ ɠɚɡɭ ɛɚɪɵɫɵɧɞɚԑɵ 
ɦɟɪɡіɦɝɟ ԑɚɧɚ ɤɟɬɤɟɧ ɲɵԑɵɧɞɚɪ  ɟɫɟɩɬɟɥɟɞі.  
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«ɇɟɝіɡɝі ԕԝɪɚɥɞɚɪɞɵң ɚɦɨɪɬɢɡɚɰɢɹ ɦɟɧ ɦɚɬɟɪɢɚɥɞɵԕ ɟɦɟɫ ɚɤɬɢɜɬɟɪ» 
ɛԧɥіɦі ɛɨɣɵɧɲɚ ɚɦɨɪɬɢɡɚɰɢɹɥɵԕ ɚɭɞɚɪɵɦɞɚɪ (Ⱥ) ɛɚԑɞɚɪɥɚɦɚɥɵԕ 
ԕɚɦɬɚɦɚɫɵɡɞɚɧɞɵɪɭ ԛɪɞіɫіɧɞɟ  ԕɨɥɞɚɧɵɥԑɚɧ ɧɟɝіɡɝі ԕԝɪɚɥɞɚɪɞɵң ԕԝɧɵɧ 
ɟɫɟɩɬɟɭ ɚɪԕɵɥɵ (Ԕ) ɠԥɧɟ ԕԝɪɵɥԑɵɧɵң ɩɚɣɞɚɥɚɧɭ ɦɟɪɡіɦіɧɟ (Ɍɫ) ɠԥɧɟ 
ɚɦɨɪɬɢɡɚɰɢɹɧɵң ɠɵɥɞɵԕ ɧɨɪɦɚɫɵɧɚ (ɇɚ) ɫɚɣ ɚɧɵԕɬɚɥɚɞɵ. 

Ɇɵɫɚɥɵ. ɀɚңɚ ɛɚԑɞɚɪɥɚɦɚɧɵ, ɹԑɧɢ Ɇԝɪɚԑɚɬ ɦɟңɝɟɪɭɲіɫіɧɟ ɦԥɥіɦɦɟɬɬɟɪ 
ԕɨɪɵɧ ɞɚɣɵɧɞɚɭɞɚ ɠԥɧɟ ɠԛɡɟɝɟ ɚɫɵɪɭ ɛɚɪɵɫɵɧɞɚ ԕԝɧɵ 120000 ɦɵң ɬɟңɝɟɧің 
ɞɟɪɛɟɫ ɤɨɦɩɶɬɟɪі ɠԥɧɟ ԕԝɧɵ 20000 ɦɵң ɬɟңɝɟɧі ԕԝɪɚɣɬɵɧ ɫɤɚɧɟɪ 
ԕɨɥɞɚɧɵɥɚɞɵ ɠԥɧɟ ɠԝɦɵɫ ɛɚɪɵɫɵɧ ɠɟңіɥɞɟɬɟɬіɧ ɛɚԑɞɚɪɥɚɦɚɥɵԕ ɠɚɫɚԕɬɚɦɚ 
ԕɨɥɞɚɧɵɥɚɞɵ.  
 

5.3 ɤɟɫɬɟ – ɀɨɛɚɧɵ ɞɚɣɵɧɞɚɭ ɛɚɪɵɫɵɧɞɚ ԕɨɥɞɚɧɵɥԑɚɧ ɛɚԑɞɚɪɥɚɦɚɥɵԕ 
ɠɚɫɚԕɬɚɦɚɧɵң ԕԝɧɵ 

 

 

 

 

 

Ɉɫɵ ɛԧɥіɦ ɛɨɣɵɧɲɚ ɲɵԑɵɧɞɚɪɞɵ ɚɧɵԕɬɚɭԑɚ ɚɦɨɪɬɢɡɚɰɢɹɥɵԕ 
ɚɭɞɚɪɵɦɞɵ ɟɫɟɩɬɟɭɞің ɠɟɥіɥіɤ ԥɞіɫі ԕɨɥɞɚɧɵɥɚɬɵɧ ɛɨɥɚɞɵ. ɀɚɥɩɵ ɞɟɪɛɟɫ 
ɤɨɦɩɶɸɬɟɪɥɟɪ ɪɟɫɩɭɛɥɢɤɚɥɵԕ ɭɚԕɵɬ ɤɥɚɫɫɢɮɢɤɚɬɨɪɵɧɚ ɫԥɣɤɟɫ ɧɟɝіɡɝі 
ԕԝɪɚɥɞɚɪɞɵң ɚɦɨɪɬɢɡɚɰɢɹɫɵ ɦɟɧ ɦɚɬɟɪɢɚɥɞɵԕ ɟɦɟɫ ɚɤɬɢɜɬɟɪ ɨɥɚɪɞɵң ԕɵɡɦɟɬ 
ɟɬɭ ɦɟɪɡіɦіɧɟ ɫԥɣɤɟɫ «Ɇɚɲɢɧɚɥɚɪ ɦɟɧ ɠɚɛɞɵԕɬɚɪ» ԕɚɬɚɪɵɧɚ ɤіɪɟɞі. 
Ɇɚɲɢɧɚɥɚɪ ɦɟɧ ɠɚɛɞɵԕɬɚɪɞɵң ɧɨɪɦɚɥɵԕ ԕɵɡɦɟɬ ɟɬɭ ɦɟɪɡіɦі 5 ɠɵɥɞɵ 
ԕԝɪɚɣɞɵ. 

Ⱥɦɨɪɬɢɡɚɰɢɹ ɧɨɪɦɚɫɵ ɠɟɥіɥіɤ ԥɞіɫ ɛɨɣɵɧɲɚ ɤɟɥɟɫі ɮɨɪɦɭɥɚ ɛɨɣɵɧɲɚ 
ɟɫɟɩɬɟɥɟɞі:  

 

,         (5.4) 

     

ɦԝɧɞɚԑɵ, Ɍɫ – ԕԝɪɵɥԑɵɧɵң ԕɵɡɦɟɬ ɟɬɭ ɦɟɪɡіɦі, ɠɵɥ. 
Ɉɫɵ ɠɚԑɞɚɣɞɚ ɚɦɨɪɬɢɡɚɰɢɹ ɧɨɪɦɚɫɵ ɤɟɥɟɫіɝɟ ɬɟң: 
 

 

ɀɟɥіɥіɤ ԥɞіɫɤɟ ɫɚɣ ɚɦɨɪɬɢɡɚɰɢɹɥɵԕ ɚɭɞɚɪɵɦɞɚɪɞɵ ɟɫɟɩɬɟɭ ɫɨɥ 
ԕԝɪɵɥԑɵɧɵ ɛɚɪɥɵԕ ɤɟɡɟңɝɟ ɛіɪɞɟɣ ɛԧɥіɧіɩ, ɛіɪ ɠɵɥԑɚ ɚɧɵԕɬɚɥɚɞɵ ɋɟɛɟɛі 
ɛɚԑɞɚɪɥɚɦɚɧɵ ɨɪɵɧɞɚɭ ԛɲ ɚɣԑɚ ɫɨɡɵɥɫɚ, ɨɧɞɚ ɚɦɨɪɬɢɡɚɰɢɹɥɵԕ ɚɭɞɚɪɵɦɞɚɪ 
ɤɟɥɟɫіɝɟ ɬɟң. Ȼіɪɚԕ ɦɟɧің ɛԝɥ ɛɚԑɞɚɪɥɚɦɚɦɧɵң ɨɪɵɧɞɚɭ ɭɚԕɵɬɵ 30 ɤԛɧ 
ɛɨɥԑɚɧɞɵԕɬɚɧ, ɦɟɧ ɬɟɤ ɫɨɥ ɤԛɧɞɟɪɝɟ ԑɚɧɚ ɚɦɨɪɬɢɡɚɰɢɹɥɵԕ ɲɵԑɵɧɞɚɪɵɧ 
ɟɫɟɩɬɟɞіɦ. Ɉɥ 5680 ɬɟңɝɟɧі ԕԝɪɚɞɵ. 

 

Ⱥɠɵɥ = Ԕɚ.ԕ · ɇɚ,     (5.5) 

 

ɦԝɧɞɚԑɵ,  Ⱥɠɵɥ – ɠɵɥɞɵԕ ɚɦɨɪɬɢɡɚɰɢɹ; 

Ⱥɬɚɭɵ Ԕԝɧɵ,ɬɟңɝɟ 

Borland Delphi ɛɚԑɞɚɪɥɚɦɚɫɵ 30 000 

Help & Manual 20 000 

Ȼɚɪɥɵԑɵ 50 000 
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Ԕɚ.ԕ – ԕԝɪɵɥԑɵɧɵң ɚɥԑɚɲԕɵ ԕԝɧɵ. 

Ⱥɠɵɥ  = Ԕɚ.ԕ · ɇɚ= 190000 · 20%=38000 ɬɟңɝɟ 

Ⱥɚɣ= 38000 / 12 = 3166,6 

Ⱥɤԛɧ=3166,6 / 22= 143,9 

Ⱥ= 143,9 · 30=4317 

 «Ⱥɪɧɚɣɵ ɠɚɛɞɵԕɬɚɭԑɚ ɤɟɬɤɟɧ ɲɵԑɵɧɞɚɪ» (Шɚ)ɨɫɵ ɛɚԑɞɚɪɥɚɦɚɧɵ 
ԥɡіɪɥɟɭɝɟ ɤɟɬɤɟɧ ɚɪɧɚɣɵ ԕɨɫɵɦɲɚ ɲɵԑɵɧɞɚɪ, ɹԑɧɢ ɠɨɛɚɥɚɭԑɚ, ɞɚɣɵɧɞɚɭԑɚ, 
ɪɟɬɤɟ ɤɟɥɬіɪɭɝɟ, ɛɚԑɞɚɪɥɚɦɚɧɵ ɨɪɧɚɬɭԑɚ ɠԥɧɟ ɩɚɣɞɚɥɚɧɭԑɚ ɤɟɬɤɟɧ ɲɵԑɵɧɞɚɪ. 
Ȼԝɧɞɚɣ ɲɵԑɵɧɞɚɪ ɤɟɥɟɫі ɮɨɪɦɭɥɚ ɛɨɣɵɧɲɚ ɚɧɵԕɬɚɥɚɞɵ: 

 

,           (5.6) 

 

ɦԝɧɞɚԑɵ, ɀԕ -ɧɚԕɬɵ ɚɪɧɚɣɵ ɠɚɛɞɵԕɬɵң ԕԝɧɵ, ɬɟңɝɟ; 

n –ɚɪɧɚɣɵ  ԕɨɥɞɚɧɵɥԑɚɧ ɠɚɛɞɵԕɬɚɪɞɵң ɫɚɧɵ. 

Ɇɟɧің ɛɚԑɞɚɪɥɚɦɚɦɞɵ ɞɚɣɵɧɞɚɭ ɛɚɪɵɫɵɧɞɚ ɚɪɧɚɣɵ ɠɚɛɞɵԕɬɚɪԑɚ ɤɟɬɤɟɧ 
ɲɵԑɵɧɞɚɪ ɛɨɥԑɚɧ ɠɨԕ. 

 «Ԛɫɬɟɦɟ ɲɵԑɵɧɞɚɪ» (Шԛ) ԧɡіɧɟ ɤɟɥɟɫіɥɟɪɞі ɤіɪɝіɡɟɞі ɛɚɫԕɚɪɭ ɚɩɩɚɪɚɬɵɧ 
ԝɫɬɚɭԑɚ ɛɚɣɥɚɧɵɫɬɵ ɲɵԑɵɧɞɚɪ, ɤԧɦɟɤɲі ɲɚɪɭɚɲɵɥɵԕɬɚɪ ɠԥɧɟ ɠɚɥɩɵ 
ԕɚɠɟɬɬіɥіɤɤɟ ɚɪɧɚɥԑɚɧ ɲɵԑɵɧɞɚɪ. 

ɇɨɪɦɚɬɢɜ (ɇɪ) ɠɚɥɩɵ ԝɣɵɦɞɚ ɤɟɥɟɫі ɮɨɪɦɭɥɚ ɛɨɣɵɧɲɚ ɛɟɤіɬіɥɟɞі:  
 

ɇɪ= Шԛ / ȿɧɟɝ · 100%,     (5.7) 

 

ɦԝɧɞɚԑɵ, Шԛ–ɤԥɫіɩɨɪɵɧɞɚԑɵ ɠɚɥɩɵ ɤɟɬɤɟɧ  ԛɫɬɟɦɟ ɲɵԑɵɧɞɚɪ, ɬɟңɝɟ. 

Ȼɚԑɞɚɪɥɚɦɚɥɵԕ ԕɚɦɬɚɦɚɫɵɡɞɚɧɞɵɪɭ ɞɚɣɵɧɞɚɭ ɛɨɣɵɧɲɚ  ɧɨɪɦɚɬɢɜ (ɇɲ)  
ԛɫɬɟɦɟ ɲɵԑɵɧɞɚɪ ɧɟɝіɡɝі ɟңɛɟɤɚԕɵɧɵң ɩɚɣɵɡɞɵԕ ԕɚɬɵɧɚɫɵɧɚ ɫɚɣ ɤɟɥɟɫі 
ɮɨɪɦɭɥɚ ɛɨɣɵɧɲɚ ɚɧɵԕɬɚɥɚɞɵ.  

 

Шԛ= ȿɧɟɝ · ɇɲ / 100% ,    (5.8) 

 

ɦԝɧɞɚԑɵ, Шԛ- ɧɚԕɬɚ ɛɚԑɞɚɪɥɚɦɚɥɵԕ ԕɚɦɬɚɦɚɫɵɡɞɚɧɞɵɪɭɞɵ ɞɚɣɵɧɞɚɭԑɚ 
ɤɟɬɤɟɧ ԛɫɟɬɟɦɟ ɲɵԑɵɧɞɚɪ (ɬɟңɝɟ); 

ɇɲ–ԛɫɬɟɦɟ ɲɵԑɵɧɞɚɪɞɵң ɧɨɪɦɚɬɢɜі ɟңɛɟɤɚԕɵɧɵң ԛɥɟɫіɧɟɧ 10 ɩɚɣɵɡ  
ɚɥɵɧɚɞɵ. 

Ʉԥɫіɩɨɪɵɧɞɚ ԛɫɬɟɦɟ ɲɵԑɵɧɞɚɪɞɵң ɧɨɪɦɚɬɢɜі ɧɟɝіɡɝі ɟңɛɟɤɚԕɵɞɚɧ 10 %  
ɦԧɥɲɟɪіɧɞɟ ɚɥɵɧɚɞɵ. 

ɇɲ = 34089 · 10% = 3408,9 

 

 «Ȼɚɫԕɚ ɞɚ ɬіɤɟɥɟɣ ɲɵԑɵɧɞɚɪ» (Ɍɲ) ɧɚԕɬɵ ɛɚԑɞɚɪɥɚɦɚɥɵԕ 
ԕɚɦɬɚɦɚɫɵɡɞɚɧɞɵɪɭɞɵ ɞɚɣɵɧɞɚɭ ԛɲіɧ ɚɪɧɚɣɵ ԑɵɥɵɦɢ-ɬɟɯɧɢɤɚɥɵԕ ɚԕɩɚɪɚɬɬɵ 
ɠԥɧɟ ɚɪɧɚɣɵ ԥɞɟɛɢɟɬɬі ɚɥɭԑɚ ɤɟɬɟɬіɧ ɲɵԑɵɧɞɚɪ ɤіɪɟɞі. 

Ȼɚԑɞɚɪɥɚɦɚɥɵԕ ԕɚɦɬɚɦɚɫɵɡɞɚɧɞɵɪɭԑɚ ɚɪɧɚɣɵ ԑɵɥɵɦɢ ԥɞɟɛɢɟɬ ɫɚɬɵɩ 
ɚɥɵɧɞɵ. (Ⱥɥɟɤɫɚɧɞɪɨɜɫɤɢɣ Ⱥ.Ⱦ., Шɭɛɢɧ ȼ.ȼ. Delphi ɞɥɹ ɩɪɨɮɟɫɫɢɨɧɚɥɨɜ.). 
Ȼԝɥ ԑɵɥɵɦɢ ԥɞɟɛɢɟɬɬің ԕԝɧɵ – 2500 ɬɟңɝɟ. 


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ɀɟɤɟ ɛԧɥіɦɞɟɪ ɛɨɣɵɧɲɚ ɚɥɵɧԑɚɧ ɦԥɥіɦɟɬɬɟɪɞі ɟɫɤɟɪɟ ɨɬɵɪɵɩ 
ɛɚԑɞɚɪɥɚɦɚɥɵԕ ԕɚɦɬɚɦɚɫɵɡɞɚɧɞɵɪɭԑɚ ɤɟɬɤɟɧ ɛɚɪɥɵԕ ɲɵԑɵɧɞɚɪɞɵ ԕɨɫɭ 
ɚɪԕɵɥɵ ɚɧɵԕɬɚɣɦɵɡ.  

ɀɚɥɩɵ ɛɚԑ/ԕɚɦ ɤɟɬɤɟɧ  ɲɵԑɵɧɞɚɪ ɛɨɣɵɧɲɚ ɫɦɟɬɚ (ɠɨɫɩɚɪɥɵ 
ԧɡіɧɞіɤԕԝɧ) (Ԧ)  ɤɟɥɟɫі ɮɨɪɦɭɥɚ ɛɨɣɵɧɲɚ ɚɧɵԕɬɚɥɚɞɵ: 

 

Ԧ= Ɇ + Э + ȿɧɟɝ + ȿԕɨɫ + ɇԥԕ + Ⱥ + Шԛ + ɇɲ + Ɍɲ.  (5.9) 

 

Ȼɚɪɥɵԕ ԕɚɪɚɫɬɵɪɵɥɵɩ ɟɫɟɩɬɟɥɟɝɟɧ ɲɵԑɵɧɞɚɪ ɤɟɫɬɟɝɟ ɬɨɥɬɵɪɵɥɵɩ, 
ɤɟɣɛіɪ ɲɵԑɵɧɞɚɪ ɛɨɥɦɚԑɚɧ ɠɚԑɞɚɣɞɚ «- « ɬɚңɛɚɫɵ ԕɨɣɵɥɚɞɵ. 

 

5.4 ɤɟɫɬɟ - Ȼɚԑɞɚɪɥɚɦɚɥɵԕ ԕɚɦɬɚɦɚɫɵɡɞɚɧɞɵɪɭԑɚ ɤɟɬɤɟɧ ɠɨɫɩɚɪɥɵ 
ɲɵԑɵɧɞɚɪɞɵң ɟɫɟɛі 

Ⱥɬɚɭɥɚɪɵ Шɵԑɵɧɞɚɪ, ɬɟңɝɟ 

1. Ɇɚɬɟɪɢɚɥɞɚɪ ɦɟɧ ɬɬɨɥɵɦɞɚɭɲɵɥɚɪ(Ɇ) 3330 

2.  Эɥɟɤɬɪԕɭɚɬɵ(Э) 1237,5 

3. Ɉɪɵɧɞɚɭɲɵɥɚɪɞɵң ɧɟɝіɡɝі ɟңɛɟɤɚԕɵɫɵ (ȿɧɟɝ) 34089 

4. Ɉɪɵɧɞɚɭɲɵɥɚɪɞɵң ԕɨɫɵɦɲɚ ɟңɛɟɤɚԕɵɫɵ (ȿԕ) 0 

5. Ԥɥɟɭɦɟɬɬіɤ ԕɚɠɟɬɬіɥіɤɬɟɪɝɟ ɚɭɞɚɪɵɦɞɚɪ(Ⱥԥԕ); 0 

6.  Ⱥɦɨɪɬɢɡɚɰɢɹ (Ⱥ) 4317 

7. Ⱥɪɧɚɣɵ ɠɚɛɞɵԕɬɚɪԑԑɚ ɤɟɬɤɟɧ ɲɵԑɵɧɞɚɪ (Шɚ) 0 

8. Ԛɫɬɟɦɟ ɲɵԑɵɧɞɚɪ(Шԛ). 3408,9 

9. Ȼɚɫԕɚɞɚ ɬіɤɟɥɟɣ ɲɵԑɵɧɞɚɪ (Ɍɲ) 2500 

ɋɦɟɬɚ ɛɨɣɵɧɲɚɚ ɠɚɥɩɵ ɲɵԑɵɧɞɚɪ (ɠɨɫɩɚɪɥɵ 
ԧɡіɧɞіɤԕԝɧ) (Ԧ) 

48882,4 

 

Ԧ= 3330+1237,5+34089+0+0+4317+0+3408,9+2500 =48882,4 

5.3 Эɤɨɧɨɦɢɤɚɥыԕ ɬɢіɦɞіɥіɝіɧ ɚɧыԕɬɚɭ 

Ɍɚɩɫɵɪɵɫ ɛɟɪɭɲі ɛɚԑɞɚɪɥɚɦɚɧɵ ɞɚɣɵɧɞɚɭɲɵԑɚ ɛɚɪɥɵԕ ɤɟɬɤɟɧ 
ɲɵԑɵɧɞɚɪɦɟɧ ԕɨɫɚ, ɬɚɛɵɫɵɧ ɞɚ ɬԧɥɟɣɞі. ɋɚɥɵԕɬɚɪɞɵ ɬԧɥɟɩ ɛɨɥԑɚɧ ɫɨң 
ɛɚԑɞɚɪɥɚɦɚɧɵ ԥɡіɪɥɟɭɲіɝɟ ɠɨɛɚɞɚɧ ɬɚɡɚ ɬɚɛɵɫ ɬԛɫɟɞі. Ⱦɢɩɥɨɦɞɵԕ ɠɨɛɚɞɚ  
ɛɚԑ/ԕɚɦ ɛɨɫɚɬɭ ɛɚԑɚɫɵ ɛіɪ ԑɚɧɚ ɞɚɧɚɫɵɧ ɛɚԑɚɥɚɦɚɣ, ɠɚɥɩɵ ɠɨɛɚɧɵң ɛɚɪɥɵԕ 
ԕԝɠɚɬɬɚɪɵɦɟɧ ɚɥԑɚɲԕɵ ɤɨɞɵ ɛɨɣɵɧɲɚ ɫɚɬɵɥɵɩ, ɛɟɥɝіɥі ɛіɪ ɬɚɛɵɫ ɤԧɡіɧ 
ɬɚɛɭԑɚ ɛɨɥɚɞɵ. Ԧɧіɦɧің ɛɨɫɚɬɭ ɛɚԑɚɫɵ ɠɨɫɩɚɪɥɵ ԧɡіɧɞіɤԕԝɧ  ɛɨɣɵɧɲɚ ɠԥɧɟ 
ɫɚɥɵԕɬɚɪ, ɬɚɡɚ ɩɚɣɞɚɫɵ ɦɟɧ ɫɚɩɚɫɵ ɦɟɧ ɧɚɪɵԕɬɚԑɵ ԧɡɝɟɪіɫɬɟɪɝɟ ɫɚɣ 
ɚɧɵԕɬɚɥɚɞɵ. 
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Ȼɨɫɚɬɭ ɛɚԑɚɫɵɧ ɚɧɵԕɬɚɭ ԛɲіɧ ɟɥіɦіɡɞɟ ɧɨɪɦɚɬɢɜɬіɤ ԕԝɠɚɬɬɚɪɞɵ ɟɫɤɟɪɟ 
ɨɬɵɪɵɩ ɟɫɟɩɬɟɣɦіɡ. 

 

ȻȻ= Ԧ + ɉ,      (5.10) 

 

ɦԝɧɞɚԑɵ, ȻȻ–  ɞɚɣɵɧɞɚɭɲɵɧɵң ɛɨɫɚɬɭ ɛɚԑɚɫɵ , ɬɟңɝɟ; 

Ԧ– ɠɨɫɩɚɪɥɵ ԧɡіɧɞіɤ ԕԝɧ, ɬɟɧɝɟ; 

ɉ – ɩɚɣɞɚ, ɬɟɧɝɟ. 

ɉɚɣɞɚ ɤɟɥɟɫі ɮɨɪɦɭɥɚ ɛɨɣɵɧɲɚ ɚɧɵԕɬɚɥɚɞɵ: 

 

ɉ= Ԧ · R / 100%,     (5.11) 

 

ɦԝɧɞɚԑɵ, R – ɪɟɧɬɚɛɟɥɶɞіɥіɤ ɞɟңɝɟɣі, %. 

ɉ = 48882,4 · 30 \ 100 = 14664,72 

ȻȻ = 48882,4 + 14664,72 = 63547,12 

 

ɀԝɦɵɫɬɵң ɷɮɮɟɤɬɢɜɬіɥіɝіɧ ɟɫɟɩɬɟɭ 

Ⱥɜɬɨɦɚɬɬɚɧɞɵɪɭ іɫɤɟ ԕɨɫɵɥԑɚɧɧɧɚɧ ɤɟɣіɧ ɷɮɮɟɤɬɢɜɬіɥіɤɬі ɟɫɟɩɬɟɭ ԛɲіɧ 
ɦɟɯɚɧɢɤɚɥɵԕ ɪɟɠɢɦ ɦɟɧ ɚɜɬɨɦɚɬɬɵ ɪɟɠɢɦɞɟɝі ɲɵԑɵɧɞɚɪɞɵ ɟɫɟɩɬɟɣɦіɡ. 

Ⱥɜɬɨɦɚɬɬɚɧɞɵɪɭ ɟɧɝіɡіɥɝɟɧɧɟɧ ɤɟɣіɧ ɤԥɫіɩɨɪɵɧ ɝɚɡ ɲɵԑɵɧɵɧ 50%ԑɚ 

ԕɵɫԕɚɪɬɚɞɵ. Ɉɫɵԑɚɧ ɞɟɣіɧ ɝɚɡԑɚ ɚɣɵɧɚ 200 ɦɵң ɬɟңɝɟ ɠԝɦɫɚɥԑɚɧ ɛɨɥɫɚ, 
ɚɜɬɨɦɚɬɬɚɧɞɵɪɵɥԑɚɧɧɚɧ ɤɟɣіɧ 100 ɦɵң ɬɟңɝɟɧі ԕԝɪɚɣɞɵ. 

Ƚɲ=200000*50%=100000 

Ɇɟɯɚɧɢɤɚɥɵԕ ɪɟɠɢɦɞɟ 5 ɠԝɦɵɫɲɵ іɫɬɟɝɟɧ ɛɨɥɫɚ, ɚɜɬɨɦɚɬɬɚɧɞɵɪɭɞɚɧ 
ɤɟɣіɧ 2 ɠԝɦɵɫɲɵ ɠԝɦɵɫ іɫɬɟɣɞі. 

Ԧɧіɦɞі ɟɧɝіɡɭɝɟ ɤɟɬɟɬіɧ ɠɚɥɩɵ ɲɵԑɵɧ: 
ɀɲ=63547+425523=489523 

 Эɮɮɟɤɬɢɜɬіɥіɤɬі ɚɧɵԕɬɚɭ ԛɲіɧ ɪɟɧɬɚɛɟɥɶɬіɤɬі ɟɫɟɩɬɟɣɦіɡ: 
R=215390,12/489523=0,44 

Ⱥɜɬɨɦɚɬɬɚɧɞɵɪɭɞɵ ɟɧɝіɡɝɟɧɧɟɧ ɤɟɣіɧɝі ɪɟɧɬɚɛɟɥɶɞіɤ ɦɟɯɚɧɢɤɚɥɵԕ 
ɪɟɠɢɦɞɟɝі ɪɟɧɬɚɛɟɥɶɞіɤɞɟɧ ɠɨԑɚɪɵ ɛɨɥԑɚɧɞɵԕɬɚɧ ɚɜɬɨɦɚɬɬɚɧɞɵɪɭɞɵ ɟɧɝіɡɭ 
ɷɮɮɟɤɬɢɜɬі ɞɟɩ ɟɫɟɩɬɟɭɝɟ ɛɨɥɚɞɵ. 

R=0,44>0,3 

Ш=450000- 360000=90000ɬɝ 

90000*12=1080000 ɬɝ 

Ɍ=63547/1080000=0,058 

Ԧɬɟɥіɦ ɦɟɪɡіɦі 0,058*12*40=21 ɤɭɧ =1ɚɣ 
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Ԕɨɪыɬыɧɞы 

Ԕɚɡіɪɝі ԕɨԑɚɦɞɚ ԕɚɪɚ ɦɟɬɚɥɥɭɪɝɢɹɧɵң ɚɥɚɬɵɧ ɨɪɵɧɵ ԧɬɟ ɡɨɪ. Ԕɚɪɚ 
ɦɟɬɚɥɥ ԧɧɞіɪіɫіɧің ɛɚɫɵɦ ɛԧɥіɝі ɞɨɦɧɚ ԧɧɞіɪіɫіɧɟ ɬɢɟɫіɥі. Ɍɟɤɟɥі ɤɟɧɞі ԕɚɣɬɚ 
ԧңɞɟɭ ɤɟɲɟɧіɧɞɟ ɟɤі ɞɨɦɧɚ ɩɟɲі ɫɚɥɵɧԑɚɧ. Ȼԝɥ ɩɟɲɬɟɪɞі ɲɨɣɵɧ ԧɧɞіɪіɫі 
ɠԝɦɵɫ іɫɬɟɩ ɬԝɪ. 

Ȼԝɥ ɞɢɩɥɨɦɞɵԕ ɠɨɛɚɞɚ Ɍɟɤɟɥі ɤɟɧɞі ԕɚɣɬɚ ԧңɞɟɭ ɤɟɲɟɧіɧɞɟɝі ɞɨɦɧɚ 
ԧɧɞіɪіɫіɧɞɟɝі ɝɚɡ ɠɚԑɭɲɵ ԕԝɪɵɥԑɵɧɵң ɚɜɬɨɦɚɬɬɵ ɛɚɫԕɚɪɭ ɠԛɣɟɫі ԥɡіɪɥɟɧɞі. 
Ԕɚɡіɪɝі ɬɚңɞɚ ɠɨɛɚ ɠɨԑɚɪɵɞɚ ɚɬɚɥԑɚɧ ɤԥɫіɩɨɪɵɧɧɵң ɛɚɫɲɵɥɵԑɵɦɟɧ 
ɬɚɥԕɵɥɚɧɭɞɚ. Ȼɚɫɲɵɥɵԕ ɪԝԕɫɚɬ ɛɟɪɝɟɧ ɠɚԑɞɚɣɞɚ ɠɨɛɚ ɬɨɥɵԑɵɦɟɧ ԧɧɞіɪіɫɤɟ 
ɟɧɝіɡіɥɟɞі. 

ɀɨɚɛɚɧɵң ɦɚԕɫɚɬɵ Ɍɟɤɟɥі ɤɟɧɞі ԕɚɣɬɚ ԧңɞɟɭ ɤɟɲɟɧіɧɞɟɝі ɝɚɡ ɠɚԑɭɲɵ 
ɤԝɪɵɥԑɵɫɵɧɚ ɚɜɬɨɦɚɬɬɵ ɛɚɫԕɚɪɭ ɠԛɣɟɫіɧ ԥɡіɪɥɟɭ ɛɨɥɞɵ. Ȼԝɥ ɦɚԕɫɚɬԕɚ ɠɟɬɭ 
ԛɲіɧ ɤɟɥɟɫі ɟɫɟɩɬɟɪ ɲɟɲіɥɞі: 

− ɞɨɦɧɚ ԧɧɞіɪіɫіɧ ɠԥɧɟ ɞɨɦɧɚ ɝɚɡɵɧɵң ԕԝɪɚɦɵ ɬɚɥɞɚɥɞɵ. Ⱦɢɩɥɨɦɚɥɞɵ 
ɬԥɠіɪɢɛɟ ɭɚԕɵɬɵɧɞɚ ԧɧɞіɪіɫ ɬɟɯɧɨɥɨɝɢɹɫɵ ɬɨɥɵԕ ɡɟɪɬɬɟɥɞі; 

− ɝɚɡ ɠɚԑɭɲɵ ԕԝɪɵɥԑɵɧɵң ɬɟɯɧɨɥɨɝɢɹɥɵԕ ɩɪɨɰɟɫі ɡɟɪɬɬɟɥɞі. 
Ԕԝɪɵɥԑɵɧɵң ɦɚңɵɡɵ, ɨɧɵң іɫɬɟɧ ɲɵԕԕɚɧ ɠɚԑɞɚɣɞɚ ԕɚɧɞɚɣ ɚɩɚɬɬɵԕ 
ɠɚԑɞɚɣɥɚɪԑɚ ԥɤɟɥіɩ ɫɨԑɚɬɵɧɵ ԕɚɪɚɫɬɵɪɵɥɞɵ; 

− ɚɜɬɨɦɚɬɬɚɧɞɵɪɭɞɵң ɮɭɧɤɰɢɨɧɚɥɞɵԕ ɫԝɥɛɚɫɵ ԕԝɪɵɥɞɵ;  

− ɝɚɡ ɠɚԑɭɲɵ ԕԝɪɵɥԑɵɧɵң ȺȻɀ ɠԝɦɵɫ ɚɥɝɨɪɢɬɦі ɠɚɫɚɥɞɵ. 
Ԕԝɪɚɫɬɵɪɵɥԑɚɧ ɚɥɝɨɪɢɬɦ ɛɨɣɵɧɲɚ Simatic Step 7 ɛɚԑɞɚɪɥɚɦɚɥɵԕ ɨɪɬɚɫɵɧɞɚ 
ɠɨɛɚ ɛɚԑɞɚɪɥɚɦɚɫɵ ɠɚɡɵɥɞɵ; 

− ɝɚɡ ɠɚԑɭɲɵ ԕԝɪɵɥԑɵ ȺȻɀ-ɧің ɦɚɬɟɦɚɬɢɤɚɥɵԕ ɦɨɞɟɥі ԥɡіɪɥɟɧɞі. 
Ɇɨɞɟɥɶɞɟɭ MATLAB ɛɚԑɞɚɪɥɚɦɚɫɵɧɞɚ ɨɪɵɧɞɚɥɞɵ. Ɍɚɩɫɵɪɦɚɧɵ ɨɪɵɧɞɚɭ 
ɛɚɪɵɫɵɧɞɚ ԕԝɛɵɪɞɚԑɵ ԕɵɫɵɦɧɵң ԧɡɝɟɪɭ ɦɨɞɟɥі ɚɧɵԕɬɚɥɞɵ; 

− ɝɚɡ ɠɚԑɭɲɵ ԕԝɪɵɥԑɵ ɠԛɣɟɫіɧің ɷɥɟɦɟɧɬɬɟɪіɧɟ ɬɚɥɞɚɭ ɠԛɪɝіɡіɥɞі. əԑɧɢ 
ɤԥɫіɩɨɪɵɧɧɚɧ ɛɟɪіɥɝɟɧ ԕԝɪɵɥԑɵɥɚɪ ɡɟɪɬɬɟɥіɩ, ɤɟɦɲіɥіɤɬɟɪі ɦɟɧ 
ɚɪɬɵԕɲɵɥɵԕɬɚɪɵ ɚɧɵԕɬɚɥɵɧɞɵ;  

− WinCC ɨɪɬɚɫɵɧɞɚ ɜɢɡɭɚɥɞɵ ɦɧɟɦɨɫɯɟɦɚɫɵ ԥɡіɪɥɟɧɞі; 
− ɦɟɬɪɨɥɨɝɢɹ ɠԥɧɟ ɚɜɬɨɦɚɬɬɵ ɛɚɫԕɚɪɭ ɬɟɨɪɢɹɫɵ ɛɨɣɵɧɲɚ ɚɪɧɚɣɵ 

ɟɫɟɩɬɟɪ ɲɟɲіɥɞі. Ɇɟɬɪɨɥɨɝɢɹ ɛɨɣɵɧɲɚ ɬɟɦɩɟɪɚɬɭɪɚɧɵ ԧɥɲɟɭ ɤɚɧɚɥɵɧɵң 
ɚɫɩɚɩɬɚɪɵɧ ԕɚɫɢɟɬɬɟɪіɧɟ ɨɪɚɣ ɬɚңɞɚɩ, ԕɨɫɵɧɞɵ ԕɚɬɟɥіɤɬі ɚɧɵԕɬɚɭ ɟɫɟɛі 
ɲɟɲіɥɞі. Ⱥɜɬɨɦɚɬɬɵ ɛɚɫԕɚɪɭ ɬɟɨɪɢɹɫɵ ɛɨɣɵɧɲɚ ɠԝɦɵɫɬɚ ɉɂȾ ɪɟɬɬɟɝіɲ 

ɤԧɦɟɝіɦɟɧ ɪɟɬɬɟɭ ɟɫɟɛі ɲɟɲіɥɞі. Ɉԑɚɧ ɫԥɣɤɟɫ MatLab ɛɚԑɞɚɪɥɚɦɚɥɚɭ 
ɨɪɬɚɫɵɧɞɚ ɚɜɬɨɦɚɬɬɚɧɞɵɪɭɞɵң ԕԝɪɵɥɵɦɞɵԕ ɫԝɥɛɚɫɵ ɠɢɧɚɥɵɩ, ɛɚԑɞɚɪɥɚɦɚ 
ɤԧɦɟɝіɦɟɧ ɉɂȾ – ɪɟɬɬɟɝіɲɬің ɨңɬɚɣɥɵ ɦԥɧɞɟɪі ɬɚңɞɚɥɞɵ. 

− ȺȻɀ-ɧɵ ԥɡіɪɥɟɭɝɟ ɤɟɬɤɟɧ ɲɵԑɵɧɞɚɪɞɵ ɟɫɟɩɬɟɥɞі. Эɤɨɧɨɦɢɤɚɥɵԕ 
ɛԧɥіɦɞɟ ɛɚԑɞɚɪɥɚɦɚɧɵ ɞɚɣɵɧɞɚɭɞɚԑɵ ɛɚԑɞɚɪɥɚɦɚɧɵң ԧɡіɧɞіɤ ԕԝɧɵ 48882,4 
ɬɟңɝɟɧі ԕԝɪɚɞɵ, ɚɥ ɷɤɨɧɨɦɢɤɚɥɵԕ ɠɚԑɵɧɚɧ ɬɢіɦɞіɥіɝіɧ ɚɧɵԕɬɚɣ ɤɟɥɟ ԧɧіɦɧің 

ɛɨɫɚɬɭ ɛɚԑɚɫɵ 63547,12 ɬɟңɝɟɧі ԕԝɪɚɞɵ. əԑɧɢ ɷɤɨɧɨɦɢɤɚɥɵԕ ɠɚԑɵɧɚɧ ɬɢіɦɞі 
ɛɨɥɵɩ ɬɚɛɵɥɞɵ;  

− ɞɨɦɧɚ ԧɧɞіɪіɫіɧɞɟɝі ԕɚɭіɩɬі ɠԥɧɟ ɡɢɹɧɞɵ ɮɚɤɬɨɪɥɚɪɵɧ ɬɚɥɞɚɧɞɵ. Шɭ 
ԥɫɟɪіɧɟɧ ԕɨɪԑɚɧɭ ɬԥɫіɥɞɟɪі ԕɚɪɚɫɬɵɪɵɥɞɵ. 
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Ԥɞɟɛɢɟɬɬɟɪ ɬіɡіɦі 

1  Ȼ.Ⱦ. ɏɢɫɚɪɨɜ, ȼ.ȼ. ɉɨɝɪɟɛɧɹɤ, Ƚ.Ɍ. ɂɫɤɚɤɨɜɚ Ȼɚɤɚɥɚɜɪ ɞԥɪɟɠɟɫіɧ ɚɥɭ 
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