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ɇɚɫɬɨɹɳɚɹ ɢɧɫɬɪɭɤɰɢɹ ɫɨɞɟɪɠɢɬ ɜɚɠɧɭɸ ɢɧɮɨɪɦɚ-
ɰɢɸ ɨ ɛɟɡɨɩɚɫɧɨɦ ɢ ɩɪɚɜɢɥɶɧɨɦ ɦɨɧɬɚɠɟ, ɜɜɨɞɟ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ, ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ ɢ ɭɫɬɪɚ-
ɧɟɧɢɢ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɝɨɪɟɥɨɤ ɝɨɥɭɛɨɝɨ ɩɥɚɦɟɧɢ 
Logatop BE 1.3 ɢ 2.3.

ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɩɭɫɤɭ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɢ ɬɟɯɧɢɱɟɫ-
ɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɫɩɟɰɢɚ-
ɥɢɫɬɨɜ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɫɩɟɰɢɚɥɶɧɨɟ ɨɛɪɚɡɨɜɚɧɢɟ 
ɢ ɨɩɵɬ ɪɚɛɨɬɵ ɫ ɨɬɨɩɢɬɟɥɶɧɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ, ɚ 
ɬɚɤɠɟ ɜ ɦɨɧɬɚɠɟ ɞɢɡɟɥɶɧɨɝɨ ɢ ɝɚɡɨɜɨɝɨ ɨɛɨɪɭɞɨ-
ɜɚɧɢɹ.

 

Ƚɨɪɟɥɤɢ ɝɨɥɭɛɨɝɨ ɩɥɚɦɟɧɢ Logatop BE 1.3 ɢ 2.3 
ɧɚɡɵɜɚɸɬɫɹ ɞɚɥɟɟ ɜ ɷɬɨɣ ɢɧɫɬɪɭɤɰɢɢ ɤɨɪɨɬɤɨ 
"ɝɨɪɟɥɤɢ".

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɫɧɨɜ-
ɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɟɜɪɨɩɟɣɫɤɢɯ ɧɨɪɦ 
ɢ ɩɪɚɜɢɥ.
ɋɨɨɬɜɟɬɫɬɜɢɟ ɩɨɞɬɜɟɪɠɞɟɧɨ. 
ɇɟɨɛɯɨɞɢɦɵɟ ɞɨɤɭɦɟɧɬɵ ɢ ɨɪɢɝɢɧɚɥ 
ɞɟɤɥɚɪɚɰɢɢ ɨ ɫɨɨɬɜɟɬɫɬɜɢɢ ɯɪɚɧɹɬɫɹ 
ɧɚ ɮɢɪɦɟ-ɢɡɝɨɬɨɜɢɬɟɥɟ, ɚ ɬɚɤɠɟ ɢɦɟ-
ɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɬɟɯɧɢɱɟɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɧɚ ɨɬɨɩɢɬɟɥɶɧɵɣ ɤɨɬɟɥ.
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1  

  

ɉɪɢ ɦɨɧɬɚɠɟ ɢ ɪɚɛɨɬɟ ɭɫɬɚɧɨɜɤɢ ɫɨɛɥɸ-
ɞɚɣɬɟ ɧɨɪɦɵ ɢ ɩɪɚɜɢɥɚ, ɞɟɣɫɬɜɭɸɳɢɟ ɜ 
ɬɨɣ ɫɬɪɚɧɟ, ɝɞɟ ɨɧɚ ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ!

 
Ⱦɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ EL ɩɨ DIN 51603-1

(ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɹɡɤɨɫɬɶ 6,0 ɦɦ2/ɫ ɩɪɢ 20 °C)
 Ƚɨɪɟɥɤɚ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɬɨɥɶɤɨ ɫ ɭɤɚɡɚɧɧɵɦ ɜɢɞɨɦ ɬɨɩɥɢɜɚ. 

Ɉɞɢɧ ɪɚɡ ɜ ɝɨɞ ɫɥɟɞɭɟɬ ɩɪɨɜɨɞɢɬɶ ɱɢɫɬɤɭ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ. ɉɪɢ ɷɬɨɦ ɧɚɞɨ ɩɪɨɜɟɪɹɬɶ 
ɛɟɡɭɤɨɪɢɡɧɟɧɧɭɸ ɪɚɛɨɬɭ ɜɫɟɣ ɭɫɬɚɧɨɜɤɢ. Ɉɛɧɚɪɭɠɟɧɧɵɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɞɨɥɠɧɵ ɛɵɬɶ ɫɪɚɡɭ ɠɟ 
ɭɫɬɪɚɧɟɧɵ.

. 1 ,    ,  
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2    
ɋɨɛɥɸɞɚɣɬɟ ɷɬɢ ɭɤɚɡɚɧɢɹ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ȼɚɲɟɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ.

2.1   

Ƚɨɪɟɥɤɚ ɞɨɥɠɧɚ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɬɨɥɶɤɨ ɧɚ ɤɨɬɥɟ 
Logano G125 ɢ ɟɝɨ ɦɨɞɢɮɢɤɚɰɢɹɯ.

ɉɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɝɨɪɟɥɤɚ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 
ɬɪɟɛɨɜɚɧɢɹɦ DIN EN 230 ɢ DIN EN 267.

Ƚɨɪɟɥɤɚ ɩɪɨɯɨɞɢɬ ɢɫɩɵɬɚɧɢɹ ɧɚ ɡɚɜɨɞɟ ɢ ɧɚɫɬɪɚɢɜɚ-
ɟɬɫɹ ɧɚ ɧɨɦɢɧɚɥɶɧɭɸ ɦɨɳɧɨɫɬɶ ɤɨɬɥɚ (ɫɦ. ɷɬɢɤɟɬɤɭ 
ɧɚ ɝɨɪɟɥɤɟ). ɉɪɢ ɩɟɪɜɨɦ ɩɭɫɤɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɧɭɠɧɨ 
ɬɨɥɶɤɨ ɩɪɨɜɟɪɢɬɶ ɧɚɫɬɪɨɣɤɢ ɝɨɪɟɥɤɢ ɢ, ɜɨɡɦɨɠɧɨ, 
ɩɨɞɪɟɝɭɥɢɪɨɜɚɬɶ ɢɥɢ ɚɞɚɩɬɢɪɨɜɚɬɶ ɤ ɦɟɫɬɧɵɦ 
ɭɫɥɨɜɢɹɦ.

2.2  

ɂɦɟɸɬɫɹ ɞɜɟ ɫɬɟɩɟɧɢ ɨɩɚɫɧɨɫɬɢ, ɨɬɦɟɱɟɧɧɵɟ 
ɫɩɟɰɢɚɥɶɧɵɦɢ ɫɥɨɜɚɦɢ:  

Ⱦɪɭɝɢɟ ɫɢɦɜɨɥɵ, ɨɛɨɡɧɚɱɚɸɳɢɟ ɨɩɚɫɧɨɫɬɶ ɢ 
ɭɤɚɡɚɧɢɹ ɩɨ ɩɪɢɦɟɧɟɧɢɸ:  

2.3   

!

  

ɍɤɚɡɵɜɚɟɬ ɧɚ ɨɩɚɫɧɨɫɬɶ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ 
ɢɫɯɨɞɢɬɶ ɨɬ ɭɫɬɚɧɨɜɤɢ ɢ ɤɨɬɨɪɚɹ ɩɪɢ 
ɪɚɛɨɬɟ ɛɟɡ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɩɪɟɞɨɫ-
ɬɨɪɨɠɧɨɫɬɢ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɬɹɠɟɥɵɦ 
ɬɪɚɜɦɚɦ ɢɥɢ ɫɦɟɪɬɢ. 

!

  /
 

ɍɤɚɡɵɜɚɟɬ ɧɚ ɜɨɡɦɨɠɧɭɸ ɨɩɚɫɧɭɸ 
ɫɢɬɭɚɰɢɸ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 
ɫɪɟɞɧɢɦ ɢ ɥɟɝɤɢɦ ɬɪɚɜɦɚɦ ɢɥɢ ɫɬɚɬɶ 
ɩɪɢɱɢɧɨɣ ɩɨɜɪɟɠɞɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ.

!

  

ɢɡ-ɡɚ ɜɨɡɦɨɠɧɨɝɨ ɩɨɪɚɠɟɧɢɹ 
ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ. 

  

ɍɤɚɡɚɧɢɹ ɞɥɹ ɩɨɬɪɟɛɢɬɟɥɹ ɩɨ ɨɩɬɢɦɚɥɶ-
ɧɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɢ ɧɚɫɬɪɨɣɤɟ ɨɛɨ-
ɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɞɪɭɝɚɹ ɩɨɥɟɡɧɚɹ 
ɢɧɮɨɪɦɚɰɢɹ.

!

  
ɢɡ-ɡɚ ɨɬɪɚɜɥɟɧɢɹ.
ɇɟɞɨɫɬɚɬɨɱɧɵɣ ɩɨɞɚɱɚ ɩɪɢɬɨɱɧɨɝɨ 
ɜɨɡɞɭɯɚ ɤ ɨɬɨɩɢɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɟ 
ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɨɩɚɫɧɨɣ ɤɨɧɰɟɧ-
ɬɪɚɰɢɢ ɞɵɦɨɜɵɯ ɝɚɡɨɜ.

ɉɪɢ ɪɚɛɨɬɚɸɳɟɣ ɨɬɨɩɢɬɟɥɶɧɨɣ 
ɭɫɬɚɧɨɜɤɟ ɧɟɥɶɡɹ ɩɟɪɟɤɪɵɜɚɬɶ 
ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɞɥɹ 
ɩɪɢɬɨɤɚ ɢ ɜɵɬɹɠɤɢ ɜɨɡɞɭɯɚ. 
ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɜɟɧɬɢɥɹɰɢɨɧ-
ɧɵɯ ɨɬɜɟɪɫɬɢɣ ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨ-
ɜɚɬɶ ɪɚɫɱɟɬɧɵɦ ɡɧɚɱɟɧɢɹɦ.
Ɂɚɩɪɟɳɚɟɬɫɹ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶ 
ɨɬɨɩɢɬɟɥɶɧɭɸ ɭɫɬɚɧɨɜɤɭ, ɟɫɥɢ 
ɜɟɧɬɢɥɹɰɢɹ ɜ ɩɨɦɟɳɟɧɢɢ ɧɟ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɚɬɢɜɧɵɦ 
ɬɪɟɛɨɜɚɧɢɹɦ.

!

  

ɢɡ-ɡɚ ɧɚɥɢɱɢɹ ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɯɫɹ 
ɦɚɬɟɪɢɚɥɨɜ ɢɥɢ ɠɢɞɤɨɫɬɟɣ.

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬ ɭɛɟɞɢɬɟɫɶ, ɱɬɨ 
ɜ ɩɨɦɟɳɟɧɢɢ, ɝɞɟ ɧɚɯɨɞɢɬɫɹ ɤɨɬɟɥ, 
ɧɟɬ ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɯɫɹ ɦɚɬɟ-
ɪɢɚɥɨɜ ɢ ɠɢɞɤɨɫɬɟɣ.

!

  

ɢɡ-ɡɚ ɡɚɝɪɹɡɧɟɧɧɨɝɨ ɜɨɡɞɭɯɚ ɞɥɹ 
ɝɨɪɟɧɢɹ.

ɂɡɛɟɝɚɣɬɟ ɫɢɥɶɧɨɣ ɡɚɩɵɥɟɧɧɨɫɬɢ 
ɩɨɦɟɳɟɧɢɹ.

!

  
ɢɡ-ɡɚ ɜɨɡɦɨɠɧɨɝɨ ɩɨɪɚɠɟɧɢɹ 
ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ.

ɉɟɪɟɞ ɪɚɛɨɬɚɦɢ ɧɚ ɨɬɨɩɢɬɟɥɶɧɨɣ 
ɭɫɬɚɧɨɜɤɟ ɨɬɤɥɸɱɢɬɟ ɩɨɞɚɱɭ ɤ ɧɟɣ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ!

!

  

ɢɡ-ɡɚ ɧɟɩɪɚɜɢɥɶɧɨ ɩɪɨɜɟɞɟɧɧɨɝɨ 
ɪɟɦɨɧɬɚ.

Ɂɚɩɪɟɳɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ ɪɟɦɨɧɬ 
ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ, ɜɵɩɨɥɧɹɸɳɢɯ 
ɮɭɧɤɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ.
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Ɉɫɧɨɜɧɵɟ ɫɨɫɬɚɜɧɵɟ ɱɚɫɬɢ ɝɨɪɟɥɤɢ:

– ɬɨɩɥɢɜɧɵɣ ɧɚɫɨɫ ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ ɤɥɚɩɚɧɨɦ ɢ 
ɲɥɚɧɝɚɦɢ ɞɥɹ ɞɢɡɬɨɩɥɢɜɚ (ɪɢɫ. 1, . 1)

– ɦɨɬɨɪ ɝɨɪɟɥɤɢ (ɪɢɫ. 1, . 2)

– ɬɪɭɛɚ ɝɨɪɟɥɤɢ (ɪɢɫ. 1, . 3)

– ɰɢɮɪɨɜɨɣ ɚɜɬɨɦɚɬ ɝɨɪɟɧɢɹ SAFe 10 ɫ ɤɧɨɩɤɨɣ 
ɩɨɞɚɜɥɟɧɢɹ ɩɨɦɟɯ (ɪɢɫ. 1, . 5)

– ɞɚɬɱɢɤ ɩɥɚɦɟɧɢ (ɪɢɫ. 1, . 6)

– ɜɟɧɬɢɥɹɬɨɪ (ɪɢɫ. 1, . 7)

Ƚɨɪɟɥɤɚ (ɪɢɫ. 1) ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɷɥɟɤɬɪɨɫɟɬɢ ɱɟɪɟɡ 
ɫɟɬɟɜɨɣ ɲɬɟɤɟɪ (ɪɢɫ. 1, . 4) ɢ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɦ 
ɩɪɨɜɨɞɨɦ ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɫɢɫɬɟɦɨɣ ɭɩɪɚɜɥɟɧɢɹ.

ɍɩɪɚɜɥɟɧɢɟ ɢ ɤɨɧɬɪɨɥɶ ɡɚ ɝɨɪɟɥɤɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɱɟɪɟɡ ɚɜɬɨɦɚɬ ɝɨɪɟɧɢɹ, ɩɪɨɲɟɞɲɢɣ ɢɫɩɵɬɚɧɢɹ ɤɨɧ-
ɫɬɪɭɤɬɢɜɧɨɝɨ ɨɛɪɚɡɰɚ.

– Ƚɨɪɟɥɤɚ ɜɤɥɸɱɚɟɬɫɹ ɩɪɢ ɡɚɩɪɨɫɟ ɬɟɩɥɚ ɨɬ 
ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɤɨɬɥɨɦ, 
ɢ ɞɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ ɩɨɞɨɝɪɟɜɚɟɬɫɹ ɩɟɪɟɞ 
ɮɨɪɫɭɧɤɨɣ ɢ ɜɧɭɬɪɢ ɧɟɟ ɩɪɢɦɟɪɧɨ ɞɨ 65 °C. 
ɉɪɢ ɯɨɥɨɞɧɨɦ ɫɬɚɪɬɟ ɷɬɨɬ ɩɪɨɰɟɫɫ ɦɨɠɟɬ 
ɩɪɨɞɨɥɠɚɬɶɫɹ ɞɨ ɬɪɟɯ ɦɢɧɭɬ.

– ɉɨ ɢɫɬɟɱɟɧɢɢ ɜɪɟɦɟɧɢ ɩɪɨɝɪɟɜɚ ɷɥɟɤɬɪɨɦɚɝ-
ɧɢɬɧɵɣ ɤɥɚɩɚɧ ɨɬɤɪɵɜɚɟɬ ɩɨɞɚɱɭ ɞɢɡɟɥɶɧɨɝɨ 
ɬɨɩɥɢɜɚ, ɢ ɩɪɨɢɫɯɨɞɢɬ ɡɚɠɢɝɚɧɢɟ ɬɨɩɥɢɜɧɨ-
ɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ.

– ɋɪɚɡɭ ɩɨɫɥɟ ɪɨɡɠɢɝɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɝɨɥɭɛɨɟ 
ɩɥɚɦɹ.

– Ȼɥɚɝɨɞɚɪɹ ɫɨɡɞɚɜɚɟɦɨɦɭ ɜ ɷɬɨɣ ɫɢɫɬɟɦɟ 
ɫɠɢɝɚɧɢɹ ɨɛɪɚɬɧɨɦɭ ɩɨɬɨɤɭ ɝɨɪɹɱɢɯ ɝɚɡɨɜ, 
ɪɚɫɩɵɥɟɧɧɨɟ ɱɟɪɟɡ ɮɨɪɫɭɧɤɭ ɞɢɡɬɨɩɥɢɜɨ 
ɢɫɩɚɪɹɟɬɫɹ (ɩɟɪɟɯɨɞɢɬ ɜ ɝɚɡɨɨɛɪɚɡɧɨɟ 
ɫɨɫɬɨɹɧɢɟ), ɪɚɜɧɨɦɟɪɧɨ ɩɟɪɟɦɟɲɢɜɚɟɬɫɹ ɫ 
ɜɨɡɞɭɯɨɦ ɢ ɡɚɬɟɦ ɫɝɨɪɚɟɬ ɜ ɬɪɭɛɟ ɝɨɪɟɥɤɢ.

– ɉɨ ɢɫɬɟɱɟɧɢɢ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ 
ɞɚɬɱɢɤ ɩɥɚɦɟɧɢ ɞɨɥɠɟɧ ɩɨɞɚɬɶ ɫɢɝɧɚɥ ɨ ɝɨɪɟɧɢɢ, 
ɢɧɚɱɟ ɩɪɨɢɡɨɣɞɟɬ ɚɜɚɪɢɣɧɨɟ ɨɬɤɥɸɱɟɧɢɟ ɭɫɬɚ-
ɧɨɜɤɢ.

. 1  Logatop BE 1.3  2.3

. 1:     
    

. 2:  

. 3:  

. 4:  

. 5:      
 

. 6:  

. 7:

1

2

3
6

7

5

4
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4     

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɚɸɬ ɢɧɮɨɪɦɚɰɢɸ ɨ 
ɦɨɳɧɨɫɬɧɵɯ ɩɚɪɚɦɟɬɪɚɯ ɝɨɪɟɥɨɤ.

4.1  

. 2   – 
Ø A, B, C

. 1:

. 3   – 
 "X"   

 17  34

. 4   – 
 "L" ( )

1

  

  Ø A Ø B Ø C X L

Logano G125 BE1.3 – 17 1.1 – 17 27,5 11,9 5,6 1,5 34,0
BE1.3 – 21 1.1 – 21 30,0 12,1 6,0 2,0 34,0
BE1.3 – 28 1.1 – 28 32,5 12,5 7,1 2,0 34,0
BE2.3 – 33/34 2.1 – 34 32,5 12,8 8,0 2,0 34,0

. 2    –     

  

  Ø A Ø B Ø C X L

Logano G125 RLU BE1.3 – 21 RLU 1.1 – 21 30,0 12,1 6,0 2,0 34,0
BE2.3 – 28 RLU 1.1 – 28 32,5 12,5 7,1 2,0 34,0
BE2.3 – 34 RLU 2.1 – 34 32,5 12,8 8,0 2,0 34,0

. 3    RLU –     
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4.2  

. 5        

ɒɬɚɦɩ

  Ø A Ø B Ø C L

Logano G125 BE1.3 – 17 BE1.0 – 17/2 BE1.0 – 17/2 2,5 2,0 – 260
BE1.3 – 21 BE1.0 – 21/2 BE1.0 – 21/2 3,0 2,0 – 260
BE1.3 – 28 BE1.0 – 28/2 BE1.0 – 28/2 4,5 4,3 – 242
BE2.3 – 33/34 BE2.0 – 34/2 BE2.0 – 34/2 5,2 4,3 – 260

. 4      G125

  Ø A Ø B Ø C L

Logano G125 RLU BE1.3 – 21 RLU BE1.0 – 21/2 BE1.0 – 21/2 3,0 2,0 – 260
BE2.3 – 28 RLU BE1.0 – 28/2 BE1.0 – 28/2 4,5 4,3 – 242
BE2.3 – 34 RLU BE2.0 – 34/2 BE2.0 – 34/2 5,2 4,3 – 260

. 5      G125 RLU
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4.3    
 

 ,  
1

Logano G125

 17 21 28 34 (33)2

 BE1.3 – 17 BE1.3 – 21 BE1.3 – 28 BE2.3 – 34 (33)2

 1.1 – 17 1.1 – 21 1.1 – 28 2.1 – 34
 1 Fluidics 

0,40 gph
80° HF

Fluidics 
0,45 gph
80° HF

Fluidics 
0,55 gph
60° HF

Fluidics 
0,65 gph
80° HF

 11,5 – 17,0 13,0 – 20,0 15,0 – 23,0 15,0 – 23,0
 / 1,55 1,90 2,6 3,1 (2,95)2

   (ALF), 
 

3,5 3,5 2,0 3,5

  9,0 – 11,0 9,5 – 11,0 9,5 – 11,0 9,2 – 11,2
   0 – 0,34 0 – 0,38 0 – 0,40 0 – 0,49

 30 30 30 50
C  O2   % 13,0 – 13,5 13,0 – 13,5 13,0 – 13,5 13,0 – 13,5
C  O2   % 13,5 – 14,0 13,5 – 14,0 13,5 – 14,0 13,5 – 14,0

 ppm < 50 < 50 < 50 < 50
 ,  "L" 34,0 34,0 34,0 34,0

 " " 1,5 2,0 2,0 2,0

. 6        
1 :      .
2 ( )   Logano G125-33 

 ,  
1

Logano G125 RLU

 21 28 34
 BE1.3 – 21 RLU BE2.3 – 28 RLU BE2.3 – 34 RLU

 1.1 – 21 1.1 – 28 2.1 – 34
 1 Fluidics 

0,45 gph
80° HF

Fluidics 
0,55 gph
60° HF

Fluidics 
0,65 gph
80° HF

 13,0 – 20,0 15,0 – 23,0 15,0 – 23,0
 / 1,90 2,6 3,1
   (ALF), 

 
3,0 3,0 3,0

  9,5 – 11,6 9,5 – 11,6 9,2 – 12,3
   0 – 0,45 0 – 0,50 0 – 0,59

 30 30 50
C  O2   % ɋɦ.  ɪɢɫ. 6 ɢ ɪɢɫ. 7
C  O2   % ɋɦ.  ɪɢɫ. 6 ɢ ɪɢɫ. 7

 ppm < 50 < 50 < 50
 ,  "L" 34,0 34,0 34,0

 " " 2,0 2,0 2,0

. 7         RLU
1 :      .

  

ȼɫɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɩɪɢ ɬɟɦɩɟɪɚ-
ɬɭɪɟ ɜɫɚɫɵɜɚɟɦɨɝɨ ɜɨɡɞɭɯɚ 20 °C ɢ 
ɜɵɫɨɬɟ ɭɫɬɚɧɨɜɤɢ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ
0 – 500 ɦ.
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4.4  

ɉɪɨɜɟɪɶɬɟ ɰɟɥɨɫɬɧɨɫɬɶ ɭɩɚɤɨɜɤɢ.

ɉɪɨɜɟɪɶɬɟ ɤɨɦɩɥɟɤɬɧɨɫɬɶ ɨɛɴɟɦɚ ɩɨɫɬɚɜɤɢ.

4.5    
SAFe 10

4.6   (      )

Ƚɨɪɟɥɤɚ ɢɦɟɟɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɭɸ ɡɚɜɨɞɫɤɭɸ 
ɧɚɫɬɪɨɣɤɭ. ɉɨɫɤɨɥɶɤɭ ɜɨɡɞɭɯ ɞɥɹ ɝɨɪɟɧɢɹ 
ɡɚɛɢɪɚɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɧɚɪɭɠɢ, ɬɨ 
ɦɟɠɞɭ ɧɚɫɬɪɨɣɤɨɣ ɜ ɥɟɬɧɟɦ ɢ ɡɢɦɧɟɦ ɪɟɠɢ-
ɦɚɯ ɫɭɳɟɫɬɜɭɟɬ ɛɨɥɶɲɚɹ ɪɚɡɧɢɰɚ. Ɋɟɝɭɥɢ-
ɪɨɜɤɭ CO2 ɧɭɠɧɨ ɜɵɩɨɥɧɹɬɶ ɩɪɢ ɩɭɫɤɟ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚ-
ɬɭɪɵ ɩɨɫɬɭɩɚɸɳɟɝɨ ɜɨɡɞɭɯɚ.

ɂɡɦɟɪɟɧɢɹ ɫɥɟɞɭɟɬ ɩɪɨɜɨɞɢɬɶ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 
ɤɨɬɥɨɜɨɣ ɜɨɞɵ ɩɪɢɦɟɪɧɨ 60 °C ɢ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ 
ɝɨɪɟɥɤɢ ɛɨɥɟɟ 20 ɦɢɧɭɬ.

ȼɜɟɫɬɢ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɡɨɧɞ ɜ ɨɬɜɟɪɫɬɢɟ ɞɥɹ 
ɡɚɦɟɪɨɜ ɧɚ ɬɪɭɛɟ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ ɞɥɹ ɝɨɪɟɧɢɹ 
ɢ ɨɩɪɟɞɟɥɢɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɜɨɡɞɭɯɚ. 

Ɉɬɪɟɝɭɥɢɪɨɜɚɬɶ ɫɨɞɟɪɠɚɧɢɟ CO2 ɦɨɠɧɨ ɪɟɝɭ-
ɥɢɪɨɜɨɱɧɵɦ ɜɢɧɬɨɦ ɧɚ ɞɢɡɟɥɶɧɨɦ ɧɚɫɨɫɟ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɢɫ. 6, ɫɬɪ. 12 ɢɥɢ ɪɢɫ. 7, ɫɬɪ. 12, 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, ɤɚɤ ɩɨɫɬɭɩɚɟɬ ɜɨɡɞɭɯ: 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɱɟɪɟɡ ɧɚɪɭɠɧɭɸ ɫɬɟɧɭ ɢɥɢ ɩɨ 
ɤɨɧɰɟɧɬɪɢɱɟɫɤɨɣ ɬɪɭɛɟ.

ȿɫɥɢ ɧɟ ɭɞɚɟɬɫɹ ɧɚɫɬɪɨɢɬɶ ɫɨɞɟɪɠɚɧɢɟ CO2 
ɬɨɥɶɤɨ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɞɚɜɥɟɧɢɹ ɞɢɡɟɥɶɧɨɝɨ 
ɬɨɩɥɢɜɚ (ɞɚɜɥɟɧɢɟ ɬɨɩɥɢɜɚ ɜɧɟ ɪɟɝɭɥɢɪɨɜɨɱ-
ɧɨɝɨ ɞɢɚɩɚɡɨɧɚ), ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨ 
ɢɡɦɟɧɢɬɶ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɪɟɝɭɥɢɪɨɜɤɨɣ ɩɨɞɜɨɞɚ 
ɜɫɚɫɵɜɚɟɦɨɝɨ ɜɨɡɞɭɯɚ (ɫɦ. ɝɥɚɜɭ "Ɋɟɝɭɥɢɪɨɜɤɚ 
ɩɨɞɜɨɞɚ ɜɫɚɫɵɜɚɟɦɨɝɨ ɜɨɡɞɭɯɚ", ɫɬɪ. 24).

ɉɪɢɦɟɪ: ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɩɨɫɬɭɩɚɸɳɟɝɨ ɜɨɡ-
ɞɭɯɚ +25 °C (ɩɨɫɬɭɩɚɟɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 
ɫɧɚɪɭɠɢ) ɝɨɪɟɥɤɭ ɧɭɠɧɨ ɧɚɫɬɪɨɢɬɶ ɧɚ ɫɨɞɟɪ-
ɠɚɧɢɟ CO2 14,1 % ±0,2 %.

  

Ƚɨɪɟɥɤɚ ɩɨɫɬɚɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɤɨɦɩɥɟɤɬ-
ɧɨɝɨ ɭɡɥɚ ɫ ɨɬɨɩɢɬɟɥɶɧɵɦ ɤɨɬɥɨɦ, ɞɜɟɪ-
ɰɟɣ ɝɨɪɟɥɤɢ, ɨɛɲɢɜɤɨɣ ɢ ɡɜɭɤɨɩɨɝɥɨɳɚ-
ɸɳɢɦ ɤɨɠɭɯɨɦ.

 SAFe 10
ɇɚɩɪɹɠɟɧɢɟ ɜ ɫɟɬɢ  230 ȼ, ɩɟɪɟɦ. ɬɨɤ
ɑɚɫɬɨɬɚ ɬɨɤɚ 50 – 60 Ƚɰ ±6%
ȼɧɟɲɧɢɣ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶ ɜ MC10

. 8   SAFe 10
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. 6   O2         
     (      ,    )

ɋ
ɨɞ
ɟɪ
ɠɚ

ɧɢ
ɟ 

C
O

2,
 %

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɫɚɫɵɜɚɟɦɨɝɨ ɜɨɡɞɭɯɚ ɜ ɤɨɧɰɟ ɤɨɬɥɚ, °C

ɉɪɨɯɨɞ ɱɟɪɟɡ ɧɚɪɭɠɧɭɸ ɫɬɟɧɭ

. 7  O2           -
           (      

,    )

ɋ
ɨɞ
ɟɪ
ɠɚ

ɧɢ
ɟ 

C
O

2,
 %

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɫɚɫɵɜɚɟɦɨɝɨ ɜɨɡɞɭɯɚ ɜ ɤɨɧɰɟ ɤɨɬɥɚ, °C

ɉɨɫɬɭɩɥɟɧɢɟ ɩɪɢɬɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɤɨɧɰɟɧɬɪɢɱɟɫɤɭɸ ɞɵɦɨɜɭɸ ɬɪɭɛɭ



    SAFe 10 5

13

Ɉɫɬɚɜɥɹɟɦ ɡɚ ɫɨɛɨɣ ɩɪɚɜɨ ɧɚ ɢɡɦɟɧɟɧɢɹ!

ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɩɭɫɤɭ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɢ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ Logatop BE 1.3 ɢ 2.3 • ɂɡɞɚɧɢɟ 06/2004

Buderus Heiztechnik GmbH • http://www.heiztechnik.buderus.de

5     SAFe 10

ɐɢɮɪɨɜɨɣ ɚɜɬɨɦɚɬ ɝɨɪɟɧɢɹ SAFe 10 ɨɫɭɳɟɫɬɜɥɹɟɬ 
ɩɭɫɤ ɢ ɤɨɧɬɪɨɥɶ ɡɚ ɪɚɛɨɬɨɣ ɝɨɪɟɥɤɢ. 

ɉɥɚɦɹ ɝɨɪɟɥɤɢ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɞɚɬɱɢɤɨɦ ɝɨɥɭɛɨɝɨ 
ɩɥɚɦɟɧɢ. ɍɩɪɚɜɥɟɧɢɟ ɚɜɬɨɦɚɬɨɦ ɝɨɪɟɧɢɹ ɨɫɭɳɟɫɬ-
ɜɥɹɟɬɫɹ ɨɬ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɨɬɨɩɢɬɟɥɶɧɨɝɨ 
ɤɨɬɥɚ. 

5.1  

. 8    SAFe 10

!

  

ɢɡ-ɡɚ ɜɨɡɦɨɠɧɨɝɨ ɩɨɪɚɠɟɧɢɹ 
ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ.

Ɂɚɩɪɟɳɚɟɬɫɹ ɜɫɤɪɵɜɚɬɶ ɚɜɬɨɦɚɬ 
ɝɨɪɟɧɢɹ, ɩɪɟɞɩɪɢɧɢɦɚɬɶ ɤɚɤɢɟ-ɥɢɛɨ 
ɞɟɣɫɬɜɢɹ ɢɥɢ ɢɡɦɟɧɟɧɢɹ, ɜɥɢɹɸɳɢɟ 
ɧɚ ɟɝɨ ɪɚɛɨɬɭ.

ɇɟɥɶɡɹ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶ ɩɪɢɛɨɪ 
ɩɨɫɥɟ ɟɝɨ ɩɚɞɟɧɢɹ ɢɥɢ ɭɞɚɪɚ, ɬɚɤ 
ɤɚɤ ɷɬɨ ɦɨɠɟɬ ɩɨɜɥɢɹɬɶ ɧɚ ɟɝɨ 
ɛɟɡɨɩɚɫɧɭɸ ɪɚɛɨɬɭ, ɞɚɠɟ ɟɫɥɢ 
ɧɟɬ ɜɢɞɢɦɵɯ ɩɨɜɪɟɠɞɟɧɢɣ.

. 9     

= ɭɩɪɚɜɥɹɸɳɢɟ ɫɢɝɧɚɥɵ
= ɬɪɟɛɭɟɦɵɟ ɜɯɨɞɧɵɟ ɫɢɝɧɚɥɵ
= ɞɨɩɭɫɬɢɦɵɟ ɜɯɨɞɧɵɟ ɫɢɝɧɚɥɵ

:
STB ɉɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɨɝɪɚɧɢɱɢɬɟɥɶ 

ɬɟɦɩɟɪɚɬɭɪɵ
OH ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶ ɞɢɡɬɨɩɥɢɜɚ
OW Ʉɨɧɬɚɤɬ ɞɟɛɥɨɤɢɪɨɜɤɢ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɬɨɩɥɢɜɚ
M Ɇɨɬɨɪ ɝɨɪɟɥɤɢ/ɜɟɧɬɢɥɹɬɨɪ
BV1 ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɤɥɚɩɚɧ 1
Z Ɂɚɩɚɥɶɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ
FS ɋɢɝɧɚɥ ɩɥɚɦɟɧɢ
tw ȼɪɟɦɹ ɨɠɢɞɚɧɢɹ
t1 ȼɪɟɦɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɩɪɨɞɭɜɤɢ ɢ 

ɞɟɛɥɨɤɢɪɨɜɤɚ
t3n ȼɪɟɦɹ ɡɚɩɚɡɞɵɜɚɧɢɹ ɡɚɠɢɝɚɧɢɹ
TSA ȼɪɟɦɹ ɡɚɞɟɪɠɤɢ ɩɪɢ ɩɭɫɤɟ
A, ɇɚɱɚɥɨ ɩɭɫɤɚ ɝɨɪɟɥɤɢ 
A Ⱦɟɛɥɨɤɢɪɨɜɤɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ 

ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ
B Ɍɨɱɤɚ ɨɛɪɚɡɨɜɚɧɢɹ ɩɥɚɦɟɧɢ
D Ɋɚɛɨɱɟɟ ɫɨɫɬɨɹɧɢɟ
E Ɉɬɤɥɸɱɟɧɢɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ
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    SAFe 105

5.2  

ɋɜɟɬɨɞɢɨɞ ɩɨɤɚɡɵɜɚɟɬ ɬɟɤɭɳɟɟ ɪɚɛɨɱɟɟ ɫɨɫɬɨɹɧɢɟ.

5.3  

Ⱥɜɬɨɦɚɬ ɝɨɪɟɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɟɪɟɯɨɞɢɬ ɜ ɚɜɚ-
ɪɢɣɧɵɣ ɪɟɠɢɦ, ɟɫɥɢ ɩɪɟɪɜɚɧɚ ɫɜɹɡɶ ɫ ɫɢɫɬɟɦɨɣ 
ɭɩɪɚɜɥɟɧɢɹ Logamatic MC10. 

ȼ ɚɜɚɪɢɣɧɨɦ ɪɟɠɢɦɟ ɚɜɬɨɦɚɬ ɝɨɪɟɧɢɹ SAFe 10 
ɩɨɞɞɟɪɠɢɜɚɟɬ ɬɟɦɩɟɪɚɬɭɪɭ ɜɨɞɵ ɜ ɤɨɬɥɟ 60 °C 
ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚ ɞɨɥɠɧɨɦ ɭɪɨɜɧɟ ɪɚɛɨɬɭ 
ɨɬɨɩɢɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɞɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɫɜɹɡɢ.

    

ȼ ɚɜɚɪɢɣɧɨɦ ɪɟɠɢɦɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɦɨɝɭɬ ɛɵɬɶ 
ɫɛɪɨɲɟɧɵ ɬɨɥɶɤɨ ɧɚɠɚɬɢɟɦ ɤɧɨɩɤɢ ɩɨɞɚɜɥɟɧɢɹ 
ɩɨɦɟɯ ɧɚ ɚɜɬɨɦɚɬɟ ɝɨɪɟɧɢɹ. ɋɛɪɨɫ ɜɨɡɦɨɠɟɧ 
ɬɨɥɶɤɨ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɢɦɟɟɬɫɹ ɛɥɨɤɢɪɭɸ-
ɳɚɹ ɨɲɢɛɤɚ.

ɇɚɠɚɬɶ ɤɧɨɩɤɭ ɩɨɞɚɜɥɟɧɢɹ ɩɨɦɟɯ (ɪɢɫ. 10, . 1) 
ɞɥɹ ɫɛɪɨɫɚ ɨɲɢɛɤɢ. 

   
SAFe ɪɚɛɨɬɚɟɬ. ɜɤɥɸɱɟɧ
ɇɚ SAFe - ɛɥɨɤɢɪɭɸɳɚɹ ɨɲɢɛɤɚ. ɦɟɞɥɟɧɧɨ ɦɢɝɚɟɬ
SAFe ɜ ɚɜɚɪɢɣɧɨɦ ɪɟɠɢɦɟ, 
ɧɚɪɭɲɟɧɚ ɫɜɹɡɶ

ɛɵɫɬɪɨ ɦɢɝɚɟɬ

SAFe ɧɟ ɪɚɛɨɬɚɟɬ. ɜɵɤɥɸɱɟɧ
. 9     

... = 

= 

= 

. 10     

. 1:   

1
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5.4   SAFe 10

. 11   SAFe 10

Ⱦɚɬɱɢɤ/ɲɢɧɚ:

ɇɟ ɡɚɧɹɬɨ

ɇɟ ɡɚɧɹɬɨ

Ɏɥɚɠɨɤ 

Ⱦɜɢɝɚɬɟɥɶ

Ɂɚɩɚɥɶɧɵɣ 

ɉɪɟɞɜɚɪɢ-

ɗɥɟɤɬɪɨ-

ɇɟ ɡɚɧɹɬɨ

Ⱦɚɬɱɢɤ ɩɥɚɦɟɧɢ

Ʉɨɬɥɨɜɨɣ ɞɚɬɱɢɤ

ɒɢɧɚ

ɡɚɡɟɦɥɟɧɢɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ

ɩɨɞɨɝɪɟɜɚɬɟɥɶ 
ɞɢɡɬɨɩɥɢɜɚ

ɤɥɚɩɚɧ
ɦɚɝɧɢɬɧɵɣ 

ɬɟɥɶɧɵɣ 

ɋɨɟɞɢɧɟɧɢɟ
Safe-MC10
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6  

ȼ ɷɬɨɣ ɝɥɚɜɟ ɨɩɢɫɵɜɚɟɬɫɹ, ɤɚɤ ɩɪɨɢɫɯɨɞɢɬ ɜɤɥɸɱɟ-
ɧɢɟ ɝɨɪɟɥɤɢ.

Ƚɨɪɟɥɤɚ ɩɪɨɲɥɚ ɡɚɜɨɞɫɤɢɟ ɢɫɩɵɬɚɧɢɹ ɜ ɪɚɡɨɝɪɟɬɨɦ 
ɫɨɫɬɨɹɧɢɢ, ɬɚɦ ɠɟ ɛɵɥɚ ɩɪɨɢɡɜɟɞɟɧɚ ɟɟ ɩɪɟɞɜɚɪɢ-
ɬɟɥɶɧɚɹ ɧɚɫɬɪɨɣɤɚ, ɩɨɷɬɨɦɭ ȼɚɦ ɧɭɠɧɨ ɬɨɥɶɤɨ ɩɪɨ-
ɜɟɪɢɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɢ ɨɬɤɨɪɪɟɤɬɢɪɨ-
ɜɚɬɶ ɢɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɫɥɨɜɢɹɦɢ ɪɚɛɨɬɵ ȼɚɲɟɣ 
ɭɫɬɚɧɨɜɤɢ.

ȼ ɤɨɧɰɟ ɡɚɩɨɥɧɢɬɟ ɩɪɨɬɨɤɨɥ ɩɭɫɤɚ ɜ ɷɤɫɩɥɭ-
ɚɬɚɰɢɸ (ɫɦ. ɝɥɚɜɭ 6.8 "ɉɪɨɬɨɤɨɥ ɩɭɫɤɚ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ", ɫɬɪ. 26).

6.1   
 

ɉɪɨɜɟɪɢɬɶ ɩɪɚɜɢɥɶɧɨɫɬɶ ɩɨɫɚɞɤɢ ɜɫɟɯ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɲɬɟɤɟɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ. 

6.2     
   

ɉɟɪɟɞ ɩɨɞɫɨɟɞɢɧɟɧɢɟɦ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɩɨɞɚɱɢ 
ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɤ ɝɨɪɟɥɤɟ ɧɭɠɧɨ ɩɪɨɜɟɪɢɬɶ 
ɱɢɫɬɨɬɭ ɢ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɜɫɟɯ ɬɨɩɥɢɜɨɩɪɨɜɨɞɨɜ 
ɢ ɬɨɩɥɢɜɧɵɯ ɮɢɥɶɬɪɨɜ. 

Ɉɫɦɨɬɪɟɬɶ ɬɨɩɥɢɜɨɩɪɨɜɨɞ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɨɱɢɫɬɢɬɶ ɢɥɢ ɡɚɦɟɧɢɬɶ.

ɉɪɨɜɟɪɢɬɶ ɬɨɩɥɢɜɧɵɣ ɮɢɥɶɬɪ, ɩɪɢ ɧɟɨɛɯɨɞɢ-
ɦɨɫɬɢ ɡɚɦɟɧɢɬɶ.

ɉɪɨɜɟɪɢɬɶ ɫɢɫɬɟɦɭ ɩɨɞɚɱɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 
(ɫɦ. ɝɥɚɜɭ 9 "Ɋɚɫɱɟɬ ɫɢɫɬɟɦɵ ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ", 
ɫɬɪ. 40).

ɉɨɞɫɨɟɞɢɧɢɬɶ ɬɨɩɥɢɜɧɵɟ ɲɥɚɧɝɢ ɝɨɪɟɥɤɢ ɤ 
ɬɨɩɥɢɜɧɨɦɭ ɮɢɥɶɬɪɭ. 

. 12   – Danfoss

  . 12  . 13:
. 1:    

(  )
. 2:   (  )

. 13   – Suntec

2 1

2 1

  

ɂɡ ɫɨɨɛɪɚɠɟɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɨɪɟɥɤɚ 
ɩɨɫɬɚɜɥɹɟɬɫɹ ɜ "ɫɨɫɬɨɹɧɢɢ ɧɟɢɫɩɪɚɜ-
ɧɨɫɬɢ".

  

ɋɥɟɞɢɬɟ ɡɚ ɬɟɦ, ɱɬɨɛɵ ɧɟ ɩɟɪɟɩɭɬɚɬɶ 
ɩɨɞɤɥɸɱɟɧɢɟ ɜɫɚɫɵɜɚɸɳɟɝɨ ɢ ɜɨɡ-
ɜɪɚɬɧɨɝɨ ɬɨɩɥɢɜɨɩɪɨɜɨɞɨɜ (ɪɢɫ. 12 ɢ 
ɪɢɫ. 13).
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6.3    

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɝɨɪɟɥɤɢ ɧɭɠɧɨ 
ɩɪɨɜɟɪɢɬɶ ɫɢɫɬɟɦɭ ɩɨɞɚɱɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, (ɫɦ. 
ɝɥɚɜɭ 9 "Ɋɚɫɱɟɬ ɫɢɫɬɟɦɵ ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ", ɫɬɪ. 40). 
ɉɪɨɜɟɪɶɬɟ, ɨɫɨɛɟɧɧɨ ɧɚ ɫɬɚɪɵɯ ɭɫɬɚɧɨɜɤɚɯ, ɫɨɩɪɨ-
ɬɢɜɥɟɧɢɟ ɧɚ ɜɫɚɫɵɜɚɸɳɟɣ ɫɬɨɪɨɧɟ ɢ ɝɟɪɦɟɬɢɱɧɨɫɬɶ.
Ⱦɚɥɟɟ ɩɪɢɜɟɞɟɧɨ ɨɩɢɫɚɧɢɟ ɜɵɩɭɫɤɚ ɜɨɡɞɭɯɚ ɢɡ ɬɪɭ-
ɛɨɩɪɨɜɨɞɚ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɫ ɩɨɦɨɳɶɸ ɩɭɥɶɬɚ 
ɭɩɪɚɜɥɟɧɢɹ RC30 (ɪɢɫ. 15).

Ɉɬɤɥɸɱɢɬɶ ɨɬɨɩɢɬɟɥɶɧɭɸ ɭɫɬɚɧɨɜɤɭ ɩɭɫɤɨɜɵɦ 
ɜɵɤɥɸɱɚɬɟɥɟɦ ɧɚ ɝɥɚɜɧɨɦ ɪɟɝɭɥɹɬɨɪɟ BC10.
Ɂɚɤɪɵɬɶ ɡɚɩɨɪɧɵɣ ɤɪɚɧ.
ɍɫɬɚɧɨɜɢɬɶ ɜɚɤɭɭɦɦɟɬɪ (ɪɢɫ. 14, . 3) ɫ ɩɪɨ-
ɡɪɚɱɧɵɦ ɲɥɚɧɝɨɦ (ɪɢɫ. 14, . 4; ɞɨɩɨɥɧɢɬɟɥɶ-
ɧɚɹ ɤɨɦɩɥɟɤɬɚɰɢɹ), ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 14, 
ɦɟɠɞɭ ɬɨɩɥɢɜɧɵɦ ɮɢɥɶɬɪɨɦ (ɪɢɫ. 14, . 5) ɢ 
ɜɫɚɫɵɜɚɸɳɢɦ ɬɨɩɥɢɜɨɩɪɨɜɨɞɨɦ (ɪɢɫ. 14, . 1).
Ɉɬɤɪɵɬɶ ɡɚɩɨɪɧɵɣ ɤɪɚɧ ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ.
ȼɤɥɸɱɢɬɶ ɨɬɨɩɢɬɟɥɶɧɭɸ ɭɫɬɚɧɨɜɤɭ ɩɭɫɤɨɜɵɦ 
ɜɵɤɥɸɱɚɬɟɥɟɦ ɧɚ BC10.

Ⱦɥɹ ɜɵɩɭɫɤɚ ɜɨɡɞɭɯɚ ɢɡ ɬɪɭɛɨɩɪɨɜɨɞɚ ɞɢɡɟɥɶɧɨɝɨ 
ɬɨɩɥɢɜɚ ɧɭɠɧɨ ɜɵɡɜɚɬɶ ɧɚ ɩɭɥɶɬɟ ɭɩɪɚɜɥɟɧɢɹ RC30 
ɦɟɧɸ "Ɍɟɫɬ ɪɟɥɟ".

. 14  ,    

. 1:  

. 2:  

. 3:

. 4:  

. 5:  

1

2

3

4

5

  
ɉɨɫɤɨɥɶɤɭ ɝɨɪɟɥɤɚ ɫɩɟɰɢɚɥɶɧɨ ɩɨɫɬɚɜ-
ɥɹɟɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ ɫɨɨɛɳɟɧɢɹ ɨ ɧɟɢɫ-
ɩɪɚɜɧɨɫɬɢ, ɬɨ ɧɭɠɧɨ ɩɟɪɟɞ ɩɟɪɜɵɦ 
ɩɭɫɤɨɦ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɜɵɩɨɥɧɢɬɶ 
ɫɛɪɨɫ ɧɟɢɫɩɪɚɜɧɨɫɬɢ, ɞɥɹ ɱɟɝɨ ɧɚɠɚɬɶ 
ɤɧɨɩɤɭ Reset (ɪɢɫ. 17, . 3, ɫɬɪ. 19). 
ɂɥɢ ɧɚɠɚɬɶ ɤɧɨɩɤɭ ɩɨɞɚɜɥɟɧɢɹ ɩɨɦɟɯ 
ɧɚ SAFe 10 (ɤɚɤ ɷɬɨ ɨɩɢɫɚɧɨ ɞɚɥɟɟ).

. 15   RC30

. 1:  " "

. 2:  "  "

. 3:  

. 4:  " "

4

3
2

1
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ɇɚ ɩɭɥɶɬɟ ɭɩɪɚɜɥɟɧɢɹ RC30 ɜɵɡɜɚɬɶ ɫɟɪɜɢɫɧɵɣ 
ɭɪɨɜɟɧɶ, ɞɥɹ ɷɬɨɝɨ ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɚɠɚɬɶ ɤɧɨɩɤɢ 
"ɂɧɞɢɤɚɰɢɹ", "Ɉɬɨɩɢɬɟɥɶɧɵɣ ɤɨɧɬɭɪ" ɢ "ɇɚɡɚɞ" 
(ɪɢɫ. 15, . 4, 2, 1, ɫɬɪ. 17). ɇɚ ɞɢɫɩɥɟɟ ɩɨɹ-
ɜɢɬɫɹ "ɋȿɊȼɂɋ Ɇȿɇɘ əɁɕɄ".

Ɋɭɱɤɨɣ ɭɩɪɚɜɥɟɧɢɹ (ɪɢɫ. 15, . 3, ɫɬɪ. 17) 
ɜɵɛɪɚɬɶ "ɋȿɊȼɂɋ Ɇȿɇɘ ɌȿɋɌ ɊȿɅȿ".

ɇɚɠɚɬɶ ɤɧɨɩɤɭ "ɂɧɞɢɤɚɰɢɹ" (ɪɢɫ. 15, . 4, 
ɫɬɪ. 17) ɢ, ɩɨɜɨɪɚɱɢɜɚɹ ɪɭɱɤɭ ɭɩɪɚɜɥɟɧɢɹ, 
ɭɫɬɚɧɨɜɢɬɶ ɩɭɧɤɬ ɦɟɧɸ "ɌȿɋɌ ɊȿɅȿ EMS".

ɇɚɠɚɬɶ ɤɧɨɩɤɭ "ɂɧɞɢɤɚɰɢɹ" ɢ ɪɭɱɤɨɣ ɭɩɪɚɜɥɟɧɢɹ 
ɜɵɛɪɚɬɶ "ȼȿɇɌɂɅəɌɈɊ".

ɍɞɟɪɠɢɜɚɬɶ ɧɚɠɚɬɨɣ ɤɧɨɩɤɭ "ɂɧɞɢɤɚɰɢɹ" ɢ ɭɫɬɚ-
ɧɨɜɢɬɶ ɪɭɱɤɨɣ ɭɩɪɚɜɥɟɧɢɹ ȼɄɅ.

Ɉɬɩɭɫɬɢɬɶ ɤɧɨɩɤɭ "ɂɧɞɢɤɚɰɢɹ" ɞɥɹ ɫɬɚɪɬɚ ɦɨɬɨɪɚ.

ɍɞɚɥɢɬɶ ɜɨɡɞɭɯ ɢɡ ɬɨɩɥɢɜɨɩɪɨɜɨɞɚ. 

Ʉɨɧɬɪɨɥɢɪɭɣɬɟ ɨɬɫɭɬɫɬɜɢɟ ɩɭɡɵɪɶɤɨɜ ɜɨɡɞɭɯɚ ɜɨ 
ɜɫɚɫɵɜɚɟɦɨɦ ɬɨɩɥɢɜɟ, ɢɞɭɳɟɦ ɩɨ ɩɪɨɡɪɚɱɧɨɦ 
ɲɥɚɧɝɭ (ɪɢɫ. 14, . 4, ɫɬɪ. 17).

ɍɞɟɪɠɢɜɚɬɶ ɧɚɠɚɬɨɣ ɤɧɨɩɤɭ "ɂɧɞɢɤɚɰɢɹ" ɢ ɭɫɬɚ-
ɧɨɜɢɬɶ ɪɭɱɤɨɣ ɭɩɪɚɜɥɟɧɢɹ ȼɕɄɅ.

Ɉɬɩɭɫɬɢɬɶ ɤɧɨɩɤɭ "ɂɧɞɢɤɚɰɢɹ", ɱɬɨɛɵ ɜɵɤɥɸɱɢɬɶ 
ɦɨɬɨɪ.

ɇɟɫɤɨɥɶɤɨ ɪɚɡ ɧɚɠɚɬɶ ɤɧɨɩɤɭ "ɇɚɡɚɞ" (ɪɢɫ. 15, 
. 1, ɫɬɪ. 17) ɞɨ ɩɨɹɜɥɟɧɢɹ ɩɨɤɚɡɚɧɢɹ ɤɨɦ-

ɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ.

ɋȿɊȼɂɋ Ɇȿɇɘ
əɁɕɄ

ɋȿɊȼɂɋ Ɇȿɇɘ
ɌȿɋɌ ɊȿɅȿ

ɌȿɋɌ ɊȿɅȿ
EMS

ɌȿɋɌ ɊȿɅȿ
ȼȿɇɌɂɅəɌɈɊ

ȼɄɅ.

ɌȿɋɌ ɊȿɅȿ
ȼȿɇɌɂɅəɌɈɊ

ȼɕɄɅ

!

  

ɢɡ-ɡɚ ɧɟɢɫɩɪɚɜɧɨɝɨ ɬɨɩɥɢɜɧɨɝɨ ɧɚɫɨɫɚ.

ɇɟɥɶɡɹ ɞɨɩɭɫɤɚɬɶ ɪɚɛɨɬɭ ɬɨɩɥɢɜɧɨ-
ɝɨ ɧɚɫɨɫɚ ɛɟɡ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 
ɛɨɥɟɟ ɩɹɬɢ ɦɢɧɭɬ.

  

ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɜɟɪɶɬɟ ɝɟɪ-
ɦɟɬɢɱɧɨɫɬɶ ɢ ɜɚɤɭɭɦ (ɫɦ. ɝɥɚɜɭ 9.3 
"ɉɪɨɜɟɪɤɚ ɜɚɤɭɭɦɚ", ɫɬɪ. 44).
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6.4  

Ɉɬɤɥɸɱɢɬɶ ɨɬɨɩɢɬɟɥɶɧɭɸ ɭɫɬɚɧɨɜɤɭ ɨɬ ɷɥɟɤɬɪɨ-
ɫɟɬɢ.

ɉɟɪɟɤɪɵɬɶ ɡɚɩɨɪɧɵɣ ɤɪɚɧ ɧɚ ɬɨɩɥɢɜɧɨɦ ɮɢɥɶɬɪɟ 
(ɪɢɫ. 16, . 5) ɢ ɫɧɹɬɶ ɩɪɨɡɪɚɱɧɵɣ ɲɥɚɧɝ 
(ɪɢɫ. 16, . 4) ɫ ɜɚɤɭɭɦɦɟɬɪɨɦ (ɪɢɫ. 16, . 3).

ɉɪɢɫɨɟɞɢɧɢɬɶ ɜɫɚɫɵɜɚɸɳɢɣ ɬɪɭɛɨɩɪɨɜɨɞ 
(ɪɢɫ. 16, . 1) ɤ ɲɬɭɰɟɪɭ ɧɚ ɬɨɩɥɢɜɧɨɦ ɮɢɥɶɬɪɟ 
(ɪɢɫ. 16, . 5).

Ɉɬɤɪɵɬɶ ɡɚɩɨɪɧɵɣ ɤɪɚɧ ɧɚ ɬɨɩɥɢɜɧɨɦ ɮɢɥɶɬɪɟ 
(ɪɢɫ. 16, . 5).

ȼɤɥɸɱɢɬɶ ɨɬɨɩɢɬɟɥɶɧɭɸ ɭɫɬɚɧɨɜɤɭ ɩɭɫɤɨɜɵɦ 
ɜɵɤɥɸɱɚɬɟɥɟɦ ɧɚ BC10.

ɉɨɞɨɠɞɚɬɶ ɩɪɢɦɟɪɧɨ 1 ɦɢɧɭɬɭ ɞɨ ɝɨɬɨɜɧɨɫɬɢ 
ɫɢɫɬɟɦɵ EMS ɤ ɪɚɛɨɬɟ.

ɍɫɬɚɧɨɜɢɬɶ ɪɭɱɤɢ ɭɩɪɚɜɥɟɧɢɹ "ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɤɨɬɥɨɜɨɣ ɜɨɞɵ" (ɪɢɫ. 17, . 2) ɢ 
"ɡɚɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɝɨɪɹɱɟɣ ɜɨɞɵ" (ɪɢɫ. 17, 

. 1) ɧɚ "Aut".

ɉɪɨɜɟɪɢɬɶ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɫɨɟɞɢɧɟɧɢɣ ɬɨɩɥɢɜɧɨɣ 
ɚɩɩɚɪɚɬɭɪɵ.

. 16   

. 1:  

. 2:    SAFe10

. 3:

. 4:  

. 5:  

1

2

3

4

5  

ɉɨɫɤɨɥɶɤɭ ɝɨɪɟɥɤɚ ɫɩɟɰɢɚɥɶɧɨ ɩɨɫɬɚɜ-
ɥɹɟɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ ɫɨɨɛɳɟɧɢɹ ɨ ɧɟɢɫ-
ɩɪɚɜɧɨɫɬɢ, ɬɨ ɧɭɠɧɨ ɩɟɪɟɞ ɩɟɪɜɵɦ ɩɭɫ-
ɤɨɦ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɜɵɩɨɥɧɢɬɶ ɫɛɪɨɫ 
ɧɟɢɫɩɪɚɜɧɨɫɬɢ, ɞɥɹ ɱɟɝɨ ɧɚɠɚɬɶ ɤɧɨɩ-
ɤɭ Reset (ɪɢɫ. 17, . 3). ɂɥɢ ɧɚɠɚɬɶ 
ɤɧɨɩɤɭ ɩɨɞɚɜɥɟɧɢɹ ɩɨɦɟɯ ɧɚ ɚɜɬɨɦɚɬɟ 
ɝɨɪɟɧɢɹ (ɤɚɤ ɷɬɨ ɨɩɢɫɚɧɨ ɞɚɥɟɟ).

. 17   Logamatic BC10

. 1:   "   
 "

. 2:   "   
 "   

. 3:  " " (Reset)

1 2

3
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ɇɚɠɢɦɚɬɶ ɧɚ ɤɧɨɩɤɭ ɩɨɞɚɜɥɟɧɢɹ ɩɨɦɟɯ (ɪɢɫ. 18, 
. 1) ɛɨɥɟɟ ɨɞɧɨɣ ɫɟɤɭɧɞɵ (ɞɟɛɥɨɤɢɪɨɜɤɚ). 

ɉɪɢɦɟɪɧɨ ɱɟɪɟɡ ɩɹɬɶ ɫɟɤɭɧɞ ɝɨɪɟɥɤɚ ɩɟɪɟɣɞɟɬ 
ɜ ɩɭɫɤɨɜɨɣ ɢɥɢ ɪɚɛɨɱɢɣ ɪɟɠɢɦ.

ȼɵɡɜɚɬɶ ɬɟɫɬ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɧɚ ɝɥɚɜɧɨɦ ɪɟɝɭ-
ɥɹɬɨɪɟ Logamatic BC10, ɞɥɹ ɷɬɨɝɨ ɭɞɟɪɠɢɜɚɬɶ 
ɧɚɠɚɬɨɣ ɤɧɨɩɤɭ "Ɍɟɫɬ ɞɵɦɨɜɵɯ ɝɚɡɨɜ" ɞɨ 
ɩɨɹɜɥɟɧɢɹ ɞɟɫɹɬɢɱɧɨɣ ɬɨɱɤɢ ɧɚ ɢɧɞɢɤɚɰɢɢ 
ɫɨɫɬɨɹɧɢɹ (ɪɢɫ. 19). Ƚɨɪɟɥɤɚ ɜɤɥɸɱɚɟɬɫɹ.

   :

ȿɫɥɢ ɩɨɫɥɟ ɩɹɬɢ ɩɨɩɵɬɨɤ ɫɬɚɪɬɨɜɚɬɶ ɝɨɪɟɥɤɚ 
ɧɟ ɡɚɩɭɫɤɚɟɬɫɹ, ɬɨ ɧɭɠɧɨ ɜɵɹɫɧɢɬɶ ɩɪɢɱɢɧɭ (ɫɦ. 
ɝɥɚɜɭ 10 "ɍɫɬɪɚɧɟɧɢɟ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɝɨɪɟɥɤɢ", 
ɫɬɪ. 46).

6.5    
 

ɉɨɞɬɹɠɤɚ ɜɪɭɱɧɭɸ ɜ ɝɨɪɹɱɟɦ ɫɨɫɬɨɹɧɢɢ ɛɨɥɬɨɜ ɤɪɟ-
ɩɥɟɧɢɹ ɞɜɟɪɰɵ ɝɨɪɟɥɤɢ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɩɪɟɞɨɬɜɪɚ-
ɳɟɧɢɹ ɩɨɩɚɞɚɧɢɹ ɩɨɞɫɚɫɵɜɚɟɦɨɝɨ ɧɚɪɭɠɧɨɝɨ ɜɨɡ-
ɞɭɯɚ ɜ ɬɨɩɨɱɧɭɸ ɤɚɦɟɪɭ (ɦɨɦɟɧɬ ɡɚɬɹɠɤɢ 
ɩɪɢɦɟɪɧɨ 10 ɇɦ).

ɉɨɞɬɹɧɭɬɶ ɛɨɥɬɵ ɤɪɟɩɥɟɧɢɹ ɞɜɟɪɰɵ ɝɨɪɟɥɤɢ.

. 18 SAFe 10,     

. 1:     

1

3

1

. 19   Logamatic BC10

  

ɉɟɪɜɵɣ ɩɭɫɤ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɝɨɪɟɥ-
ɤɢ ɜɵɩɨɥɧɹɣɬɟ ɱɟɪɟɡ ɬɟɫɬ ɞɵɦɨɜɵɯ 
ɝɚɡɨɜ ɝɥɚɜɧɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 
Logamatic BC10.
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6.6    
 

Ɂɚɦɟɪɵ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɬɨɥɶɤɨ ɧɚ ɩɪɢɫɨɟɞɢɧɢ-
ɬɟɥɶɧɨɦ ɭɱɚɫɬɤɟ ɞɵɦɨɜɨɣ ɬɪɭɛɵ (ɪɢɫ. 21) ɢɥɢ ɧɚ 
ɲɬɭɰɟɪɟ ɤɨɧɰɟɧɬɪɢɱɟɫɤɨɣ ɞɵɦɨɜɨɣ ɬɪɭɛɵ (ɪɢɫ. 20). 

Ɉɬɜɟɪɫɬɢɟ ɞɥɹ ɡɚɦɟɪɨɜ (ɦɭɮɬɚ; ɪɢɫ. 21, . 2) 
ɞɨɥɠɧɚ ɧɚɯɨɞɢɬɶɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ "Ⱥ" (ɩɪɢɦɟɪɧɨ 
2 ɞɢɚɦɟɬɪɚ ɞɵɦɨɜɨɣ ɬɪɭɛɵ "D") ɨɬ ɩɚɬɪɭɛɤɚ 
ɞɵɦɨɜɵɯ ɝɚɡɨɜ (ɪɢɫ. 21). ȿɫɥɢ ɫɪɚɡɭ ɩɨɫɥɟ 
ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɤɨɬɥɚ ɭɫɬɚɧɨɜɥɟɧɨ ɤɨɥɟɧɨ ɞɥɹ 
ɫɨɟɞɢɧɟɧɢɹ ɫ ɫɢɫɬɟɦɨɣ ɨɬɜɨɞɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, 
ɬɨ ɡɚɦɟɪɵ ɧɭɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɞɨ ɷɬɨɝɨ ɤɨɥɟɧɚ. 

Ⱦɵɦɨɜɚɹ ɬɪɭɛɚ ɦɟɠɞɭ ɩɚɬɪɭɛɤɨɦ ɞɵɦɨɜɵɯ ɝɚɡɨɜ 
ɢ ɦɟɫɬɨɦ ɢɡɦɟɪɟɧɢɣ ɞɨɥɠɧɚ ɛɵɬɶ ɭɩɥɨɬɧɟɧɚ, ɬɚɤ 
ɤɚɤ ɩɨɞɫɨɫ ɜɨɡɞɭɯɚ ɜɥɢɹɟɬ ɧɚ ɪɟɡɭɥɶɬɚɬɵ ɡɚɦɟ-
ɪɨɜ.

. 20    
 

. 1:  

. 2:   

. 3:     
 

. 4:     
 

. 5:     

432

51

. 21  

. 1:    

. 2:    ( )

. 3:  

3

21

  

Ɇɵ ɪɟɤɨɦɟɧɞɭɟɦ ɭɫɬɚɧɨɜɢɬɶ ɭɩɥɨɬɧɢ-
ɬɟɥɶɧɭɸ ɦɚɧɠɟɬɭ (ɪɢɫ. 21, . 1) ɞɥɹ 
ɫɨɟɞɢɧɟɧɢɹ ɤɨɬɥɚ ɫ ɞɵɦɨɜɨɣ ɬɪɭɛɨɣ.



22

Ɉɫɬɚɜɥɹɟɦ ɡɚ ɫɨɛɨɣ ɩɪɚɜɨ ɧɚ ɢɡɦɟɧɟɧɢɹ!

ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɩɭɫɤɭ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɢ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ Logatop BE 1.3 ɢ 2.3 • ɂɡɞɚɧɢɟ 06/2004

Buderus Heiztechnik GmbH • http://www.heiztechnik.buderus.de

 6

6.6.1  

Ɉɩɭɫɬɢɬɶ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɡɨɧɞ (ɪɢɫ. 20, . 3, 
ɫɬɪ. 21) ɜ ɰɟɧɬɪ ɩɨɬɨɤɚ (ɫɟɪɟɞɢɧɚ ɬɪɭɛɵ), ɡɞɟɫɶ 
ɞɵɦɨɜɵɟ ɝɚɡɵ ɢɦɟɸɬ ɧɚɢɜɵɫɲɭɸ ɬɟɦɩɟɪɚɬɭɪɭ.
ɉɪɨɢɡɜɟɫɬɢ ɡɚɦɟɪɵ ɢ ɪɟɡɭɥɶɬɚɬɵ ɡɚɧɟɫɬɢ ɜ 
ɩɪɨɬɨɤɨɥ ɩɭɫɤɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ (ɫɦ. ɝɥɚɜɭ 6.8 
"ɉɪɨɬɨɤɨɥ ɩɭɫɤɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ", ɫɬɪ. 26).
ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɡɚɦɟɪɨɜ ɡɚɤɪɵɬɶ ɜɫɟ ɨɬɜɟɪ-
ɫɬɢɹ.

Ɍɟɦɩɟɪɚɬɭɪɚ ɤɨɬɥɨɜɨɣ ɜɨɞɵ ɡɚɦɟɬɧɨ ɜɥɢɹɟɬ ɧɚ ɬɟɦ-
ɩɟɪɚɬɭɪɭ ɞɵɦɨɜɵɯ ɝɚɡɨɜ. ɉɨɷɬɨɦɭ ɡɚɦɟɪɵ ɫɥɟɞɭɟɬ 
ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɢɡɜɨɞɢɬɶ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɤɨɬ-
ɥɨɜɨɣ ɜɨɞɵ ɨɤɨɥɨ 60 °C ɢ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɝɨɪɟɥɤɢ 
ɛɨɥɟɟ ɩɹɬɢ ɦɢɧɭɬ.
ɉɪɢ ɪɚɛɨɬɟ ɫ ɡɚɛɨɪɨɦ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚ ɝɨɪɟɧɢɟ 
ɡɚɦɟɪɵ ɧɚɞɨ ɩɪɨɜɨɞɢɬɶ, ɤɨɝɞɚ ɝɨɪɟɥɤɚ ɨɬɪɚɛɨɬɚɥɚ 
ɩɪɢɦɟɪɧɨ 20 ɦɢɧɭɬ.

6.6.2      
 (qA)

ɉɨɬɟɪɢ ɬɟɩɥɚ ɫ ɞɵɦɨɜɵɦɢ ɝɚɡɚɦɢ ɧɟ ɞɨɥɠɧɵ ɩɪɟɜɵ-
ɲɚɬɶ ɡɧɚɱɟɧɢɟ, ɭɤɚɡɚɧɧɨɟ ɜ Ɏɟɞɟɪɚɥɶɧɨɦ ɡɚɤɨɧɟ ɨɛ 
ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɨɬ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ 
BImSchV.

6.6.3     
 

Ƚɟɪɦɟɬɢɱɧɨɫɬɶ ɫɢɫɬɟɦɵ ɨɬɜɨɞɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɹɬɶ ɞɥɹ ɤɨɬɥɨɜ, ɪɚɛɨɬɚɸɳɢɯ 
ɫ ɡɚɛɨɪɨɦ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚ ɝɨɪɟɧɢɟ, ɩɨɫɬɭ-
ɩɚɸɳɟɝɨ ɩɨ ɤɨɧɰɟɧɬɪɢɱɟɫɤɨɣ ɞɵɦɨɜɨɣ ɬɪɭɛɟ ɫ 
ɨɬɜɨɞɨɦ ɞɵɦɨɜɵɯ ɝɚɡɨɜ.

ɂɡɦɟɪɢɬɶ ɫɨɞɟɪɠɚɧɢɟ CO2 ɜ ɩɨɫɬɭɩɚɸɳɟɦ 
ɜɨɡɞɭɯɟ ɜ ɩɪɢɫɨɟɞɢɧɢɬɟɥɶɧɨɦ ɲɬɭɰɟɪɟ 
ɤɨɧɰɟɧɬɪɢɱɟɫɤɨɣ ɞɵɦɨɜɨɣ ɬɪɭɛɵ.
ȿɫɥɢ ɜɨ ɜɫɚɫɵɜɚɟɦɨɦ ɜɨɡɞɭɯɟ ɩɪɢɫɭɬɫɬɜɭɟɬ CO2, 
ɬɨ ɞɵɦɨɯɨɞ ɧɟ ɝɟɪɦɟɬɢɱɟɧ.
ɍɫɬɪɚɧɢɬɶ ɩɪɨɬɟɱɤɭ.

  
Ɇɵ ɪɟɤɨɦɟɧɞɭɟɦ ɩɪɨɜɟɪɢɬɶ ɡɚɜɨɞɫɤɢɟ 
ɧɚɫɬɪɨɣɤɢ ɢ ɧɟ ɦɟɧɹɬɶ ɢɯ, ɟɫɥɢ ɨɧɢ ɫɨ-
ɨɬɜɟɬɫɬɜɭɸɬ ɬɟɯɧɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɢɫ-
ɬɢɤɚɦ.

qA = (tA – tL)  (0,5/CO2 + 0,007) %

tA = ɬɟɦɩɟɪɚɬɭɪɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɛɪɭɬɬɨ, °C
tL = ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ, °C
CO2 = ɞɜɭɨɤɢɫɶ ɭɝɥɟɪɨɞɚ, %

!

  

ɢɡ-ɡɚ ɩɨɞɫɨɫɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ.
ɉɨɞɫɨɫ ɝɨɪɟɥɤɨɣ ɞɵɦɨɜɵɯ ɝɚɡɨɜ 
ɩɪɢɜɨɞɢɬ ɤ ɟɟ ɧɟɢɫɩɪɚɜɧɨɫɬɹɦ.
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6.6.4     
 

ɉɪɢ ɨɬɤɥɨɧɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɨɬ ɩɪɢɜɟɞɟɧɧɵɯ 
ɜ ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ (ɫɦ. ɝɥɚɜɭ 4 
"Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɨɛɴɟɦ ɩɨɫɬɚɜɤɢ", 
ɫɬɪ. 8) ɧɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɟɟ:

– ɨɬɪɟɝɭɥɢɪɨɜɚɬɶ ɫɨɞɟɪɠɚɧɢɟ CO2

– ɢɡɦɟɪɢɬɶ ɫɨɞɟɪɠɚɧɢɟ CO (ɨɤɢɫɢ ɭɝɥɟɪɨɞɚ) 

– ɨɬɪɟɝɭɥɢɪɨɜɚɬɶ ɩɨɞɜɨɞ ɜɫɚɫɵɜɚɟɦɨɝɨ ɜɨɡɞɭɯɚ

– ɢɡɦɟɪɢɬɶ ɬɹɝɭ ɜ ɞɵɦɨɜɨɣ ɬɪɭɛɟ

– ɩɪɨɜɟɫɬɢ ɬɟɫɬ ɧɚ ɧɚɥɢɱɢɟ ɫɚɠɢ

  O2

ɉɪɢ ɧɟɡɧɚɱɢɬɟɥɶɧɨɦ ɩɨɜɨɪɨɬɟ ɪɟɝɭɥɢɪɨɜɨɱɧɨɝɨ 
ɜɢɧɬɚ (ɪɢɫ. 22, . 1 ɢɥɢ ɪɢɫ. 23, . 1) ɦɟ-
ɧɹɟɬɫɹ ɞɚɜɥɟɧɢɟ ɬɨɩɥɢɜɧɨɝɨ ɧɚɫɨɫɚ, ɚ ɬɚɤɠɟ 
ɫɨɞɟɪɠɚɧɢɟ CO2.

ȼɜɟɪɧɭɬɶ ɦɚɧɨɦɟɬɪ ɞɚɜɥɟɧɢɹ ɬɨɩɥɢɜɚ ɜ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɦɟɫɬɨ ɩɨɞɤɥɸɱɟɧɢɹ ɧɚ 
ɬɨɩɥɢɜɧɨɦ ɧɚɫɨɫɟ (ɦɚɪɤɢɪɨɜɤɚ "Ɋ").

ȿɫɥɢ ɡɚɞɚɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ CO2 ɧɟɜɨɡɦɨɠɧɨ 
ɞɨɫɬɢɱɶ ɜ ɩɪɟɞɟɥɚɯ ɪɟɝɭɥɢɪɨɜɤɢ ɞɚɜɥɟɧɢɹ, ɬɨ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɬɪɚɤɬɚ 
ɞɵɦɨɜɵɯ ɝɚɡɨɜ (ɫɦ. ɝɥɚɜɭ 8.2 "ɉɪɨɜɟɪɤɚ 
ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɬɪɚɤɬɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ", ɫɬɪ. 39).

  O (  )

ɋɨɞɟɪɠɚɧɢɟ CO (ɨɤɢɫɢ ɭɝɥɟɪɨɞɚ) ɧɟ ɞɨɥɠɧɨ 
ɩɪɟɜɵɲɚɬɶ 50 ppm (ɦɝ/ɤɝ) (CO < 50 ppm).

ɉɪɢ ɨɬɤɥɨɧɟɧɢɢ ɨɬ ɭɤɚɡɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ: 
ɭɫɬɪɚɧɢɬɶ ɧɟɢɫɩɪɚɜɧɨɫɬɶ (ɫɦ. ɝɥɚɜɭ 10 
"ɍɫɬɪɚɧɟɧɢɟ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɝɨɪɟɥɤɢ", ɫɬɪ. 46).

. 22   –   
Danfoss

. 23   –   
Suntec

1

1

 
: 

ȼɪɚɳɚɬɶ ɧɚɩɪɚɜɨ = ɩɨɜɵɲɟɧɢɟ 
ɫɨɞɟɪɠɚɧɢɹ CO2

 
: 

ȼɪɚɳɚɬɶ ɧɚɥɟɜɨ = ɭɦɟɧɶɲɟɧɢɟ 
ɫɨɞɟɪɠɚɧɢɹ CO2

  

ȿɫɥɢ ɩɪɢ ɩɟɪɜɨɦ ɩɭɫɤɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ 
ɛɵɥɨ ɡɚɦɟɱɟɧɨ ɫɥɢɲɤɨɦ ɜɵɫɨɤɨɟ ɫɨ-
ɞɟɪɠɚɧɢɟ CO, ɬɨ ɩɪɢɱɢɧɨɣ ɷɬɨɝɨ ɦɨɠɟɬ 
ɛɵɬɶ ɜɵɯɨɞ ɝɚɡɨɜ ɢɡ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɜɹ-
ɡɭɸɳɢɯ ɫɪɟɞɫɬɜ (ɧɚɩɪɢɦɟɪ, ɢɡ ɢɡɨɥɹɰɢɢ 
ɞɜɟɪɢ).

ɉɨɷɬɨɦɭ ɩɪɨɜɨɞɢɬɶ ɡɚɦɟɪɵ CO ɫɥɟ-
ɞɭɟɬ ɧɟ ɪɚɧɶɲɟ, ɱɟɦ ɱɟɪɟɡ 
20 - 30 ɦɢɧɭɬ ɪɚɛɨɬɵ ɝɨɪɟɥɤɢ.
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ȿɫɥɢ ɧɟ ɭɞɚɟɬɫɹ ɧɚɫɬɪɨɢɬɶ ɫɨɞɟɪɠɚɧɢɟ CO2 ɬɨɥɶ-
ɤɨ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɞɚɜɥɟɧɢɹ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 
(ɞɚɜɥɟɧɢɟ ɜɧɟ ɪɟɝɭɥɢɪɨɜɨɱɧɨɝɨ ɞɢɚɩɚɡɨɧɚ), ɬɨ 
ɧɟɨɛɯɨɞɢɦɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɢɡɦɟɧɢɬɶ ɪɚɫɯɨɞ 
ɜɨɡɞɭɯɚ ɪɟɝɭɥɢɪɨɜɤɨɣ ɩɨɞɜɨɞɚ ɜɫɚɫɵɜɚɟɦɨɝɨ 
ɜɨɡɞɭɯɚ.

Ɉɫɥɚɛɢɬɶ ɤɪɟɩɥɟɧɢɟ ɩɨɞɜɨɞɚ ɜɫɚɫɵɜɚɟɦɨɝɨ 
ɜɨɡɞɭɯɚ (ALF) (ɪɢɫ. 24, . 1).
Ɉɬɪɟɝɭɥɢɪɨɜɚɬɶ ɫɬɚɬɢɱɟɫɤɢɣ ɧɚɩɨɪ ɜɟɧɬɢɥɹɬɨɪɚ 
ɩɨɜɨɪɨɬɨɦ ɩɨɞɜɨɞɚ ɜɫɚɫɵɜɚɟɦɨɝɨ ɜɨɡɞɭɯɚ.

Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ ɧɚ ɬɨ, ɱɬɨ ɩɨɜɨɪɨɬ ɜ ɫɬɨɪɨɧɭ 
ɦɟɧɶɲɢɯ ɡɧɚɱɟɧɢɣ ɧɚ ɲɤɚɥɟ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢ-
ɱɟɧɢɸ ɧɚɩɨɪɚ ɜɟɧɬɢɥɹɬɨɪɚ. ɗɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɧɚɩɪɚɜɥɟɧɢɸ ɫɬɪɟɥɤɢ ɧɚ ɪɢɫ. 24.

Ɉɬɪɟɝɭɥɢɪɨɜɚɬɶ ɞɚɜɥɟɧɢɟ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 
ɬɚɤ (ɫɦ. ɝɥɚɜɭ "Ɋɟɝɭɥɢɪɨɜɤɚ ɫɨɞɟɪɠɚɧɢɹ ɋO2", 
ɫɬɪ. 23), ɱɬɨɛɵ ɫɨɞɟɪɠɚɧɢɟ CO2 ɛɵɥɨ ɜ ɧɭɠɧɵɯ 
ɩɪɟɞɟɥɚɯ (ɫɦ. ɝɥɚɜɭ 4.3 "ɍɫɬɚɧɨɜɨɱɧɵɟ 
ɩɚɪɚɦɟɬɪɵ ɢ ɩɪɢɦɟɧɹɟɦɵɟ ɮɨɪɫɭɧɤɢ", ɫɬɪ. 10). 
ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɡɚɦɟɧɢɬɶ ɮɨɪɫɭɧɤɭ.

    

ɉɪɢ ɫɥɢɲɤɨɦ ɜɵɫɨɤɨɣ ɬɹɝɟ ɧɭɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɭɫ-
ɬɪɨɣɫɬɜɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨɞɚɱɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 
ɜɨɡɞɭɯɚ.

ȿɫɥɢ ɞɥɹ ɪɟɝɭɥɢɪɨɜɤɢ ɬɹɝɢ ɜ ɞɵɦɨɜɨɣ ɬɪɭɛɟ ɬɪɟɛɭ-
ɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨɞɚɱɢ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɨɝɨ ɜɨɡɞɭɯɚ, ɬɨ ɟɝɨ ɫɥɟɞɭɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɞɵɦɨɜɨɣ ɬɪɭɛɟ, ɚ ɧɟ ɧɚ ɩɪɢ-
ɫɨɟɞɢɧɢɬɟɥɶɧɨɦ ɭɱɚɫɬɤɟ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɢɞɭɳɢɦ 
ɨɬ ɤɨɬɥɚ ɤ ɞɵɦɨɜɨɣ ɬɪɭɛɟ. ɗɬɨ ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɩɟ-
ɪɟɞɚɱɭ ɲɭɦɚ ɜ ɩɨɦɟɳɟɧɢɟ, ɝɞɟ ɭɫɬɚɧɨɜɥɟɧ ɤɨɬɟɥ.

    
ɋɚɠɟɜɨɟ ɱɢɫɥɨ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɜɧɨ "0" (RZ = 0).

ɉɪɢ ɨɬɤɥɨɧɟɧɢɹɯ ɨɬ ɩɪɢɜɟɞɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɧɟ-
ɨɛɯɨɞɢɦɨ ɭɫɬɪɚɧɢɬɶ ɧɟɢɫɩɪɚɜɧɨɫɬɶ (ɫɦ. ɝɥɚɜɭ 10 
"ɍɫɬɪɚɧɟɧɢɟ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɝɨɪɟɥɤɢ", ɫɬɪ. 46).

. 24    
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  CO2
0 ɦɚɤɫɢɦɚɥɶɧɵɣ ɦɢɧɢɦɚɥɶɧɨɟ
6 ɦɢɧɢɦɚɥɶɧɵɣ ɦɚɤɫɢɦɚɥɶɧɨɟ

. 10   

!

  

ɢɡ-ɡɚ ɡɚɫɨɪɟɧɢɹ ɞɵɦɨɜɨɣ ɬɪɭɛɵ.
ɇɟ ɞɨɩɭɫɤɚɣɬɟ ɡɚɫɨɪɟɧɢɣ ɞɵɦɨɜɨɣ 
ɬɪɭɛɵ, ɤɨɬɨɪɚɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 
DIN EN 13384.
ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɜɨɩɪɨɫɨɜ ɨɛɪɚ-
ɳɚɣɬɟɫɶ ɤ ɫɩɟɰɢɚɥɢɫɬɭ, ɨɛɫɥɭɠɢ-
ɜɚɸɳɟɦɭ ɞɵɦɨɜɵɟ ɬɪɭɛɵ.
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6.7   

ɉɪɢ ɪɚɛɨɬɚɸɳɟɣ ɝɨɪɟɥɤɟ ɜɵɧɭɬɶ ɞɚɬɱɢɤ ɩɥɚɦɟɧɢ 
ɢɡ ɞɟɪɠɚɬɟɥɹ (ɪɢɫ. 25, . 3).

Ⱦɚɬɱɢɤ ɩɥɚɦɟɧɢ ɞɟɪɠɚɬɶ ɩɪɨɬɢɜ ɫɜɟɬɚ (ɪɢɫ. 25, 
. 1). ɉɨɫɥɟ ɩɨɜɬɨɪɧɨɝɨ ɡɚɩɭɫɤɚ ɞɨɥɠɧɨ 

ɩɪɨɢɡɨɣɬɢ ɨɬɤɥɸɱɟɧɢɟ ɢɡ-ɡɚ ɧɟɢɫɩɪɚɜɧɨɫɬɢ.

ɉɨɫɥɟ ɚɜɚɪɢɣɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɜɧɨɜɶ ɜɫɬɚɜɢɬɶ 
ɞɚɬɱɢɤ ɩɥɚɦɟɧɢ.

ɉɨ ɢɫɬɟɱɟɧɢɢ ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ, ɫɨɫɬɚɜɥɹɸɳɟɝɨ 
ɩɪɢɦɟɪɧɨ 30 ɫɟɤɭɧɞ, ɧɭɠɧɨ ɪɚɡɛɥɨɤɢɪɨɜɚɬɶ ɚɜ-
ɬɨɦɚɬ ɝɨɪɟɧɢɹ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɧɚɠɚɜ ɤɧɨɩɤɭ 
ɩɨɞɚɜɥɟɧɢɹ ɩɨɦɟɯ (ɪɢɫ. 25, . 2).

ɉɪɨɢɡɜɟɫɬɢ ɫɬɚɪɬ ɝɨɪɟɥɤɢ (ɫɦ. ɝɥɚɜɭ 6.4 "ɉɭɫɤ 
ɝɨɪɟɥɤɢ", ɫɬɪ. 19).

. 25    

3

1
2



26

Ɉɫɬɚɜɥɹɟɦ ɡɚ ɫɨɛɨɣ ɩɪɚɜɨ ɧɚ ɢɡɦɟɧɟɧɢɹ!

ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɩɭɫɤɭ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɢ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ Logatop BE 1.3 ɢ 2.3 • ɂɡɞɚɧɢɟ 06/2004

Buderus Heiztechnik GmbH • http://www.heiztechnik.buderus.de

 6

6.8    

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɭɫɤɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɚɤɤɭɪɚɬɧɨ 
ɜɵɧɭɬɶ ɢɡ ɢɧɫɬɪɭɤɰɢɢ ɩɪɨɬɨɤɨɥ ɩɭɫɤɚ ɭɫɬɚɧɨɜɤɢ ɢ 
ɩɪɚɜɢɥɶɧɨ ɡɚɩɨɥɧɢɬɶ ɟɝɨ.

        

1. ɉɪɨɜɟɪɤɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɲɬɟɤɟɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɫɬɪ. 16

2. ɉɪɨɜɟɪɤɚ ɢ ɩɨɞɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦɵ ɩɨɞɚɱɢ ɞɢɡɟɥɶɧɨɝɨ 
ɬɨɩɥɢɜɚ

ɫɬɪ. 16

3. ɍɞɚɥɟɧɢɟ ɜɨɡɞɭɯɚ ɢɡ ɬɨɩɥɢɜɨɩɪɨɜɨɞɚ ɫɬɪ. 17

4. ȼɤɥɸɱɟɧɢɟ ɝɨɪɟɥɤɢ ɫɬɪ. 16

5. ɉɨɞɬɹɠɤɚ ɛɨɥɬɨɜ ɤɪɟɩɥɟɧɢɹ ɞɜɟɪɰɵ ɝɨɪɟɥɤɢ ɫɬɪ. 20

6. ɉɪɨɜɟɞɟɧɢɟ ɡɚɦɟɪɨɜ ɢ ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɫɬɪ. 21

a) Ɍɟɦɩɟɪɚɬɭɪɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɛɪɭɬɬɨ ɫɬɪ. 20 _______________ °C

ɛ) Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɫɬɪ. 20 _______________ °C

ɜ) Ɍɟɦɩɟɪɚɬɭɪɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɧɟɬɬɨ (ɬɟɦɩɟɪɚɬɭɪɚ 
ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɛɪɭɬɬɨ – ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ)

ɫɬɪ. 20 _______________ °C

ɝ) ɂɡɦɟɪɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ CO2 (ɞɜɭɨɤɢɫɢ ɭɝɥɟɪɨɞɚ) ɫɬɪ. 20 _______________ %

ɞ) ɂɡɦɟɪɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ CO (ɨɤɢɫɢ ɭɝɥɟɪɨɞɚ) ɫɬɪ. 20 _______________ ppm

ɟ) ɂɡɦɟɪɟɧɢɟ ɬɹɝɢ ɜ ɞɵɦɨɜɨɣ ɬɪɭɛɟ ɫɬɪ. 24 _______________ ɦɛɚɪ

7. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɬɟɪɶ ɬɟɩɥɚ ɫ ɞɵɦɨɜɵɦɢ ɝɚɡɚɦɢ (qA) ɫɬɪ. 22 _______________ %

8. RLU: ɉɪɨɜɟɪɤɚ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɫɢɫɬɟɦɵ ɨɬɜɨɞɚ ɞɵɦɨɜɵɯ 
ɝɚɡɨɜ

ɫɬɪ. 22 _______________

9. ɉɪɨɜɟɞɟɧɢɟ ɬɟɫɬɚ ɧɚ ɧɚɥɢɱɢɟ ɫɚɠɢ ɫɬɪ. 24 _______________ BA

10. ɉɪɨɜɟɪɤɚ ɚɜɚɪɢɣɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɫɬɪ. 25

11. ɉɪɨɜɟɫɬɢ ɢɧɫɬɪɭɤɬɚɠ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ ɢ ɩɟɪɟɞɚɬɶ ɟɦɭ 
ɬɟɯɧɢɱɟɫɤɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ 

12. ɉɨɞɬɜɟɪɠɞɟɧɢɟ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɩɭɫɤɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ

ɉɟɱɚɬɶ ɮɢɪɦɵ / ɩɨɞɩɢɫɶ / ɞɚɬɚ
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7     
ȼ ɷɬɨɣ ɝɥɚɜɟ ɨɩɢɫɵɜɚɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɨɫɦɨɬɪɚ ɢ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɝɨɪɟɥɤɢ.

Ɂɚɩɨɥɧɢɬɟ ɩɪɨɬɨɤɨɥ ɨɫɦɨɬɪɚ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛ-
ɫɥɭɠɢɜɚɧɢɹ (ɫɦ. ɝɥɚɜɭ 7.12 "ɉɪɨɬɨɤɨɥ ɨɫɦɨɬɪɚ ɢ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ", ɫɬɪ. 36).

ɉɟɪɟɞ ɩɪɨɜɟɞɟɧɢɟɦ ɨɫɦɨɬɪɚ ɢɥɢ ɩɟɪɟɞ ɬɟɯɧɢɱɟɫɤɢɦ 
ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɝɨɪɟɥɤɢ ɧɭɠɧɨ ɩɪɨɜɟɫɬɢ ɡɚɦɟɪɵ ɜ 
ɪɚɛɨɱɟɦ ɫɨɫɬɨɹɧɢɢ. Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɨɫɦɨɬɪɚ ɢɥɢ 
ɪɚɛɨɬ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ɧɭɠɧɨ ɜɵ-
ɤɥɸɱɢɬɶ ɨɬɨɩɢɬɟɥɶɧɭɸ ɭɫɬɚɧɨɜɤɭ. 

7.1    
 

ɉɪɨɜɟɫɬɢ ɡɚɦɟɪɵ ɫɨɝɥɚɫɧɨ ɩɭɧɤɬɭ 1 ɩɪɨɬɨɤɨɥɚ 
ɪɚɛɨɬ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ (ɫɦ. 
ɝɥɚɜɭ 6.6 "ɉɪɨɜɟɞɟɧɢɟ ɡɚɦɟɪɨɜ ɢ ɤɨɪɪɟɤɬɢɪɨɜɤɚ 
ɩɚɪɚɦɟɬɪɨɜ", ɫɬɪ. 21).

Ɂɚɩɢɫɚɬɶ ɪɟɡɭɥɶɬɚɬɵ ɡɚɦɟɪɨɜ (ɫɦ. ɝɥɚɜɭ 7.12 
"ɉɪɨɬɨɤɨɥ ɨɫɦɨɬɪɚ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ", ɫɬɪ. 36).

Ƚɟɪɦɟɬɢɱɧɨɫɬɶ ɫɢɫɬɟɦɵ ɨɬɜɨɞɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɹɬɶ ɭ ɤɨɬɥɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ 
ɡɚɛɨɪɨɦ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚ ɝɨɪɟɧɢɟ, ɩɨɫɬɭ-
ɩɚɸɳɟɝɨ ɩɨ ɤɨɧɰɟɧɬɪɢɱɟɫɤɨɣ ɞɵɦɨɜɨɣ ɬɪɭɛɟ ɫ 
ɨɬɜɨɞɨɦ ɞɵɦɨɜɵɯ ɝɚɡɨɜ (ɫɦ. ɝɥɚɜɭ 6.6.3 
"ɉɪɨɜɟɪɤɚ ɩɥɨɬɧɨɫɬɢ ɫɢɫɬɟɦɵ ɨɬɜɨɞɚ ɞɵɦɨɜɵɯ 
ɝɚɡɨɜ", ɫɬɪ. 22).

7.2     

ɉɪɨɜɟɪɢɬɶ ɝɨɪɟɥɤɭ ɢ ɟɟ ɤɨɠɭɯ ɧɚ ɧɚɥɢɱɢɟ 
ɜɧɟɲɧɢɯ ɡɚɝɪɹɡɧɟɧɢɣ ɢ ɩɨɜɪɟɠɞɟɧɢɣ.

Ɉɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɧɚɥɢɱɢɟ ɩɵɥɢ, ɤɨɪɪɨɡɢɢ, 
ɩɨɜɪɟɠɞɟɧɢɣ ɬɨɩɥɢɜɨɩɪɨɜɨɞɨɜ, ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 
ɤɚɛɟɥɹ, ɜɟɧɬɢɥɹɬɨɪɚ ɢ ɨɛɲɢɜɤɢ.

7.3      

ɉɪɨɜɟɪɢɬɶ ɪɚɛɨɬɭ ɦɨɬɨɪɚ ɝɨɪɟɥɤɢ ɢ ɲɭɦɵ ɜɨ 
ɜɪɟɦɹ ɪɚɛɨɬɵ. 

ɒɭɦ ɩɪɢ ɪɚɛɨɬɟ ɦɨɬɨɪɚ ɭɤɚɡɵɜɚɟɬ ɧɚ ɩɨɜɪɟɠɞɟɧɢɟ 
ɩɨɞɲɢɩɧɢɤɨɜ.

Ɂɚɦɟɧɢɬɶ ɦɨɬɨɪ ɝɨɪɟɥɤɢ.

  

Ɂɚɩɚɫɧɵɟ ɱɚɫɬɢ ɦɨɠɧɨ ɡɚɤɚɡɚɬɶ ɩɨ 
ɤɚɬɚɥɨɝɭ ɡɚɩɱɚɫɬɟɣ ɮɢɪɦɵ Ȼɭɞɟɪɭɫ.
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7.4  

ɉɟɪɟɤɪɵɬɶ ɡɚɩɨɪɧɵɣ ɤɪɚɧ ɩɟɪɟɞ ɬɨɩɥɢɜɧɵɦ 
ɮɢɥɶɬɪɨɦ.

Ɉɬɤɥɸɱɢɬɶ ɨɬɨɩɢɬɟɥɶɧɭɸ ɭɫɬɚɧɨɜɤɭ ɨɬ 
ɷɥɟɤɬɪɨɫɟɬɢ.

ɋɧɹɬɶ ɤɨɠɭɯ ɝɨɪɟɥɤɢ

ȼɵɧɭɬɶ ɫɟɬɟɜɨɣ ɲɬɟɤɟɪ (ɪɢɫ. 1, ɫɬɪ. 7).

7.5    
    

7.5.1   Danfoss

Ɉɬɤɪɭɬɢɬɶ ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɫɜɟɪɯɭ ɜɢɧɬ ɫ ɜɧɭɬɪɟɧ-
ɧɢɦ ɲɟɫɬɢɝɪɚɧɧɢɤɨɦ (ɪɢɫ. 26, . 2).

ȼɵɧɭɬɶ ɜɜɟɪɯ ɮɢɥɶɬɪ ɬɨɩɥɢɜɧɨɝɨ ɧɚɫɨɫɚ (ɪɢɫ. 26, 
. 1).

ɉɪɨɜɟɪɢɬɶ ɭɩɥɨɬɧɟɧɢɟ ɢ ɡɚɦɟɧɢɬɶ ɟɝɨ ɩɪɢ 
ɧɚɥɢɱɢɢ ɩɨɜɪɟɠɞɟɧɢɣ. 

Ɉɱɢɫɬɢɬɶ ɮɢɥɶɬɪ ɬɨɩɥɢɜɧɨɝɨ ɧɚɫɨɫɚ (ɪɢɫ. 26, 
. 1) ɩɪɨɦɵɜɨɱɧɵɦ ɛɟɧɡɢɧɨɦ, ɟɫɥɢ ɬɪɟɛɭɟɬɫɹ, 

ɡɚɦɟɧɢɬɶ ɟɝɨ, ɢ ɜɧɨɜɶ ɭɫɬɚɧɨɜɢɬɶ ɧɚ ɩɪɟɠɧɟɟ 
ɦɟɫɬɨ.

7.5.2    Suntec

Ɉɬɤɪɭɬɢɬɶ ɱɟɬɵɪɟ ɛɨɥɬɚ ɫ ɜɧɭɬɪɟɧɧɢɦ ɲɟɫɬɢɝɪɚɧ-
ɧɢɤɨɦ (ɪɢɫ. 27, . 1).

ɋɧɹɬɶ ɤɪɵɲɤɭ ɤɨɪɩɭɫɚ (ɪɢɫ. 27, . 2).

ȼɵɧɭɬɶ ɬɨɩɥɢɜɧɵɣ ɮɢɥɶɬɪ (ɪɢɫ. 27, . 3).

ɉɪɨɜɟɪɢɬɶ ɭɩɥɨɬɧɟɧɢɟ (ɪɢɫ. 27, . 4), ɡɚɦɟɧɢɬɶ 
ɟɝɨ ɩɪɢ ɧɚɥɢɱɢɢ ɩɨɜɪɟɠɞɟɧɢɣ. 

Ɉɱɢɫɬɢɬɶ ɮɢɥɶɬɪ ɬɨɩɥɢɜɧɨɝɨ ɧɚɫɨɫɚ (ɪɢɫ. 27, 
. 3) ɩɪɨɦɵɜɨɱɧɵɦ ɛɟɧɡɢɧɨɦ, ɟɫɥɢ ɬɪɟɛɭɟɬɫɹ, 

ɡɚɦɟɧɢɬɶ ɟɝɨ, ɢ ɜɧɨɜɶ ɭɫɬɚɧɨɜɢɬɶ ɧɚ ɩɪɟɠɧɟɟ 
ɦɟɫɬɨ.

. 26     Danfoss

- +

P
P

V

2

1

. 27     Suntec

. 1:     (  
)

. 2:  

. 3:   

. 4:

1

31

1
1

42
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7.6    
  

Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɤɪɵɥɶɱɚɬɤɢ ɜɟɧɬɢɥɹɬɨɪɚ 
ɫɥɟɞɭɟɬ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɟɟ:

   

Ɉɫɥɚɛɢɬɶ ɫɩɟɰɢɚɥɶɧɵɣ ɯɨɦɭɬ (ɪɢɫ. 28, . 1) ɧɚ 
ɲɥɚɧɝɟ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ ɞɥɹ ɝɨɪɟɧɢɹ ɩɪɢ ɪɚɛɨɬɟ ɫ 
ɡɚɛɨɪɨɦ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ.

ɋɧɹɬɶ ɲɥɚɧɝ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ ɞɥɹ ɝɨɪɟɧɢɹ.

Ɉɬɤɪɭɬɢɬɶ ɤɪɟɩɟɠɧɵɟ ɜɢɧɬɵ (ɪɢɫ. 28,  
) ɢ ɫɧɹɬɶ ɝɥɭɲɢɬɟɥɶ ɧɚ ɜɫɚɫɵɜɚɧɢɢ 

(ɪɢɫ. 28, . 2).

  

Ɉɬɤɪɭɬɢɬɶ ɲɟɫɬɶ ɤɪɟɩɟɠɧɵɯ ɜɢɧɬɨɜ (ɪɢɫ. 29, 
 ) ɢ ɫɧɹɬɶ ɤɨɠɭɯ ɜɟɧɬɢɥɹɬɨɪɚ.

7.6.1   

Ʉɢɫɬɨɱɤɨɣ ɨɱɢɫɬɢɬɶ ɤɪɵɥɶɱɚɬɤɭ.

7.6.2   

Ɉɫɥɚɛɢɬɶ ɤɪɵɥɶɱɚɬɤɭ ɜɟɧɬɢɥɹɬɨɪɚ (ɪɢɫ. 30, 
. 1) ɤɥɸɱɨɦ ɞɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɲɟɫɬɢɝɪɚɧ-

ɧɢɤɚ (ɪɢɫ. 30, . 2) ɢ ɫɧɹɬɶ ɫ ɜɚɥɚ.

Ɉɱɢɫɬɢɬɶ, ɢɫɩɨɥɶɡɭɹ ɨɛɵɱɧɨɟ ɫɪɟɞɫɬɜɨ ɞɥɹ 
ɱɢɫɬɤɢ (ɦɨɸɳɟɟ ɫɪɟɞɫɬɜɨ).

ɍɫɬɚɧɨɜɢɬɶ ɤɪɵɥɶɱɚɬɤɭ (ɪɢɫ. 30, . 1) ɧɚ ɦɟɫɬɨ.

Ɂɚɤɪɟɩɢɬɶ ɤɨɠɭɯ ɜɟɧɬɢɥɹɬɨɪɚ (ɪɢɫ. 29) ɢ 
ɝɥɭɲɢɬɟɥɶ ɧɚ ɜɫɚɫɵɜɚɧɢɢ (ɪɢɫ. 28, . 1).

. 28    

. 29   

. 30       

12

1

2

  

ɉɪɢ ɦɨɧɬɚɠɟ ɨɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ ɧɚ ɬɨ, 
ɱɬɨɛɵ ɜɢɧɬ ɤɪɵɥɶɱɚɬɤɢ ɜɟɧɬɢɥɹɬɨɪɚ 
ɧɚɯɨɞɢɥɫɹ ɧɚ ɥɵɫɤɟ ɜɚɥɚ. Ʉɪɵɥɶɱɚɬɤɚ 
ɞɨɥɠɧɚ ɫɜɨɛɨɞɧɨ ɜɪɚɳɚɬɶɫɹ! Ɂɚɡɨɪ 
ɦɟɠɞɭ ɡɚɞɧɟɣ ɫɬɟɧɤɨɣ ɤɪɵɥɶɱɚɬɤɢ ɜɟɧ-
ɬɢɥɹɬɨɪɚ ɢ ɮɥɚɧɰɟɦ ɞɜɢɝɚɬɟɥɹ ɞɨɥɠɟɧ 
ɫɨɫɬɚɜɥɹɬɶ 0,5 ɦɦ.

!

  

ɗɤɫɩɥɭɚɬɚɰɢɹ ɝɨɪɟɥɤɢ ɞɨɥɠɧɚ ɩɪɨ-
ɢɫɯɨɞɢɬɶ ɬɨɥɶɤɨ ɩɪɢ ɭɫɬɚɧɨɜɥɟɧɧɨɦ 
ɝɥɭɲɢɬɟɥɟ ɧɚ ɜɫɚɫɵɜɚɧɢɢ.



30
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7.7   , 
 , 

,    

Ɉɫɥɚɛɢɬɶ ɫɩɟɰɢɚɥɶɧɵɟ ɯɨɦɭɬɵ (ɪɢɫ. 28, . 1) ɢ 
ɫɧɹɬɶ ɲɥɚɧɝ ɜɫɚɫɵɜɚɧɢɹ.

Ɉɫɥɚɛɢɬɶ ɨɛɚ ɛɨɥɬɚ ɲɬɵɤɨɜɨɝɨ ɤɪɟɩɥɟɧɢɹ 
(ɪɢɫ. 31).

ȼɵɜɟɫɢɬɶ ɝɨɪɟɥɤɭ.

ɍɫɬɚɧɨɜɢɬɶ ɝɨɪɟɥɤɭ ɜ ɩɨɥɨɠɟɧɢɟ ɞɥɹ ɨɛɫɥɭɠɢ-
ɜɚɧɢɹ (ɪɢɫ. 32).

7.7.1      
   

ɇɚ ɡɚɩɚɥɶɧɵɯ ɷɥɟɤɬɪɨɞɚɯ (ɪɢɫ. 32, . 1) ɧɟ ɞɨɥɠɧɨ 
ɛɵɬɶ ɨɬɥɨɠɟɧɢɣ. 

ɉɪɢɜɟɞɟɧɧɵɟ ɪɚɡɦɟɪɵ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɹɡɚɬɟɥɶ-
ɧɨ ɜɵɞɟɪɠɚɧɵ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɱɢɫɬɢɬɶ ɢɥɢ 
ɡɚɦɟɧɢɬɶ ɡɚɩɚɥɶɧɵɣ ɷɥɟɤɬɪɨɞ (ɫɦ. ɝɥɚɜɭ 4 
"Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɨɛɴɟɦ ɩɨɫɬɚɜɤɢ", 
ɫɬɪ. 8). 

Ⱦɥɹ ɡɚɦɟɧɵ ɡɚɩɚɥɶɧɨɝɨ ɷɥɟɤɬɪɨɞɚ ɧɭɠɧɨ ɜɵɩɨɥɧɢɬɶ 
ɫɥɟɞɭɸɳɟɟ:

Ɉɬɜɟɪɧɭɬɶ ɜɢɧɬ (ɪɢɫ. 33, . 1) ɦɟɠɞɭ ɡɚɩɚɥɶ-
ɧɵɦɢ ɷɥɟɤɬɪɨɞɚɦɢ.

Ɉɬɫɨɟɞɢɧɢɬɶ ɩɪɨɜɨɞɚ ɨɬ ɡɚɩɚɥɶɧɵɯ ɷɥɟɤɬɪɨɞɨɜ 
(ɪɢɫ. 33, . 4).

Ⱦɟɦɨɧɬɢɪɨɜɚɬɶ ɡɚɩɚɥɶɧɵɟ ɷɥɟɤɬɪɨɞɵ (ɪɢɫ. 32, 
. 1).

. 31    

  

Ɇɨɠɧɨ ɨɛɥɟɝɱɢɬɶ ɞɟɦɨɧɬɚɠ ɝɨɪɟɥɤɢ, 
ɟɫɥɢ ɜɵɤɪɭɬɢɬɶ ɛɨɥɬɵ ɲɬɵɤɨɜɨɝɨ 
ɤɪɟɩɥɟɧɢɹ ɧɚ ɩɹɬɶ – ɲɟɫɬɶ ɨɛɨɪɨɬɨɜ.

. 32      

. 33   

1

3

1

4

2
!

  

ɢɡ-ɡɚ ɞɟɮɟɤɬɧɵɯ ɩɪɨɜɨɞɨɜ ɡɚɩɚɥɶɧɵɯ 
ɷɥɟɤɬɪɨɞɨɜ.

ɉɪɨɜɨɞɚ ɡɚɩɚɥɶɧɵɯ ɷɥɟɤɬɪɨɞɨɜ 
ɧɟɥɶɡɹ ɤɪɟɩɢɬɶ ɢɥɢ ɫɧɢɦɚɬɶ 
ɩɥɨɫɤɨɝɭɛɰɚɦɢ.
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7.7.2      
 

ɇɟɛɨɥɶɲɨɣ ɱɟɪɧɵɣ ɧɚɥɟɬ ɧɚ ɫɦɟɫɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɟ 
ɫɱɢɬɚɟɬɫɹ ɧɨɪɦɚɥɶɧɵɦ ɢ ɧɟ ɜɥɢɹɟɬ ɧɚ ɟɟ ɪɚɛɨɬɭ. 
ɉɪɢ ɫɢɥɶɧɨɦ ɡɚɝɪɹɡɧɟɧɢɢ ɫɦɟɫɢɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ 
ɧɭɠɧɨ ɨɱɢɫɬɢɬɶ ɢɥɢ ɡɚɦɟɧɢɬɶ. ɍɱɢɬɵɜɚɣɬɟ ɨɛɨ-
ɡɧɚɱɟɧɢɹ ɫɦɟɫɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ (ɫɦ. ɝɥɚɜɭ 4 
"Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɨɛɴɟɦ ɩɨɫɬɚɜɤɢ", 
ɫɬɪ. 8).

Ɉɫɥɚɛɢɬɶ ɲɬɢɮɬ (ɪɢɫ. 33, . 3, ɫɬɪ. 30) ɢ 
ɜɵɧɭɬɶ ɜɜɟɪɯ ɫɦɟɫɢɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ (ɪɢɫ. 33, 

. 2, ɫɬɪ. 30).
7.7.3  

Ɉɬɤɪɭɬɢɬɶ ɮɨɪɫɭɧɤɭ (ɪɢɫ. 34, . 1) ɞɜɭɦɹ 
ɝɚɟɱɧɵɦɢ ɤɥɸɱɚɦɢ SW 16 ɢ SW 19.

Ɂɚɤɪɭɬɢɬɶ ɧɨɜɭɸ ɮɨɪɫɭɧɤɭ
ɋɧɨɜɚ ɭɫɬɚɧɨɜɢɬɶ ɫɦɟɫɢɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ 
(ɪɢɫ. 35, . 3). 
ɉɨɞɫɨɟɞɢɧɢɬɶ ɩɪɨɜɨɞɚ ɤ ɡɚɩɚɥɶɧɵɦ ɷɥɟɤɬɪɨɞɚɦ 
(ɪɢɫ. 35, . 4).
ɍɫɬɚɧɨɜɢɬɶ ɜɫɬɚɜɧɭɸ ɬɪɭɛɭ (ɪɢɫ. 35, . 2) ɜ 
ɨɩɨɪɧɭɸ (ɪɢɫ. 35, . 1).

. 34  

1  
Ɇɵ ɪɟɤɨɦɟɧɞɭɟɦ ɡɚɦɟɧɹɬɶ ɮɨɪɫɭɧɤɭ ɜɨ 
ɜɪɟɦɹ ɪɚɛɨɬ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢ-
ɜɚɧɢɸ. 

ɉɨɥɶɡɭɣɬɟɫɶ ɬɚɛɥɢɰɟɣ ɬɟɯɧɢɱɟɫɤɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɥɹ ɜɵɛɨɪɚ ɩɪɚɜɢɥɶ-
ɧɨɣ ɮɨɪɫɭɧɤɢ (ɫɦ. ɝɥɚɜɭ 4 
"Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ 
ɨɛɴɟɦ ɩɨɫɬɚɜɤɢ", ɫɬɪ. 8).

  
ȿɫɥɢ ȼɵ ɭɫɬɚɧɨɜɢɥɢ, ɱɬɨ ɡɚɩɨɪɧɵɣ 
ɤɥɚɩɚɧ ɧɟɢɫɩɪɚɜɟɧ, ɬɨ ɟɝɨ ɧɭɠɧɨ 
ɡɚɦɟɧɢɬɶ (ɫɦ. ɝɥɚɜɭ 7.7.4 "ɉɪɨɜɟɪɤɚ 
ɡɚɩɨɪɧɨɝɨ ɤɥɚɩɚɧɚ ɩɨɞɨɝɪɟɜɚɬɟɥɹ 
ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɢ ɟɝɨ ɡɚɦɟɧɚ", 
ɫɬɪ. 32).

. 35   

. 1:  

. 2:  

. 3:  

. 4:   

4

4

1

2

3

  
ɉɟɪɟɞ ɨɤɨɧɱɚɬɟɥɶɧɵɦ ɡɚɤɪɟɩɥɟɧɢɟɦ 
ɩɨɜɟɪɧɢɬɟ ɫɦɟɫɢɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ 
ɬɚɤ, ɱɬɨɛɵ ɜɫɬɚɜɧɚɹ ɬɪɭɛɚ ɛɵɥɚ 
ɫɨɨɫɧɚ ɨɩɨɪɧɨɣ ɬɪɭɛɟ.
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7.7.4    
     

 

Ɂɚɩɨɪɧɵɣ ɤɥɚɩɚɧ (ɪɢɫ. 36, . 3) ɜ ɩɨɞɨɝɪɟɜɚɬɟɥɟ 
ɬɨɩɥɢɜɚ ɪɚɛɨɬɚɟɬ ɤɚɤ ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ. 
Ɋɚɛɨɬɚɸɳɢɣ ɬɨɩɥɢɜɧɵɣ ɧɚɫɨɫ ɩɨɞɚɟɬ ɞɢɡɬɨɩɥɢɜɨ 
ɱɟɪɟɡ ɡɚɩɨɪɧɵɣ ɤɥɚɩɚɧ. ɉɪɢ ɜɵɤɥɸɱɟɧɢɢ ɧɚɫɨɫɚ 
ɤɥɚɩɚɧ ɡɚɤɪɵɜɚɟɬɫɹ ɩɪɭɠɢɧɨɣ (ɪɢɫ. 36, . 1).

ȿɫɥɢ ɧɚ ɞɢɚɮɪɚɝɦɟ ɝɨɪɟɥɤɢ ɩɨɹɜɥɹɟɬɫɹ ɬɨɩɥɢɜɨ, ɬɨ 
ɦɨɠɟɬ ɛɵɬɶ ɧɟɢɫɩɪɚɜɟɧ ɡɚɩɨɪɧɵɣ ɤɥɚɩɚɧ. ȼ ɷɬɨɦ 
ɫɥɭɱɚɟ ɡɚɦɟɧɢɬɟ ɡɚɩɨɪɧɵɣ ɤɥɚɩɚɧ.

Ⱦɟɦɨɧɬɢɪɨɜɚɬɶ ɮɨɪɫɭɧɤɭ (ɪɢɫ. 34, ɫɬɪ. 31).

ȼɜɟɪɧɭɬɶ ɜɢɧɬ M5 ɯ 50 (ɪɢɫ. 36, . 2).

ȼɵɧɭɬɶ ɡɚɩɨɪɧɵɣ ɤɥɚɩɚɧ (ɪɢɫ. 36, . 3).

Ɂɚɤɪɭɬɢɬɶ ɜɢɧɬ ɜ ɧɨɜɵɣ ɡɚɩɨɪɧɵɣ ɤɥɚɩɚɧ.

ȼɫɬɚɜɢɬɶ ɡɚɩɨɪɧɵɣ ɤɥɚɩɚɧ ɫ ɜɢɧɬɨɦ ɢ ɜɵɜɟɪɧɭɬɶ 
ɜɢɧɬ.

Ɂɚɤɪɭɬɢɬɶ ɮɨɪɫɭɧɤɭ.

7.7.5       

Ɉɬɤɪɵɬɶ ɞɜɟɪɰɭ ɝɨɪɟɥɤɢ.

Ɉɫɦɨɬɪɟɬɶ ɬɪɭɛɭ ɝɨɪɟɥɤɢ. Ɉɱɢɫɬɢɬɶ ɬɪɭɛɭ ɢɥɢ 
ɡɚɦɟɧɢɬɶ ɜ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ

  

Ɉɬɤɪɭɬɢɬɶ ɨɛɚ ɤɪɟɩɟɠɧɵɯ ɜɢɧɬɚ (ɪɢɫ. 37, . 2). 

ȼɵɧɭɬɶ ɫɬɚɪɭɸ ɬɪɭɛɭ ɝɨɪɟɥɤɢ (ɪɢɫ. 37, . 4).

ɍɫɬɚɧɨɜɢɬɶ ɧɨɜɭɸ ɬɪɭɛɭ (ɪɢɫ. 37, . 4) ɢ ɤɨɥɶɰɨ 
(ɪɢɫ. 37, . 1).

Ɍɢɩɨɪɚɡɦɟɪ ɬɪɭɛɵ ɝɨɪɟɥɤɢ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ 
ɦɚɪɤɢɪɨɜɤɟ ɧɚ ɧɟɣ ɢɥɢ ɢɡ ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟ-
ɪɢɫɬɢɤ (ɫɦ. ɝɥɚɜɭ 4.2 "Ɍɪɭɛɵ ɝɨɪɟɥɨɤ", ɫɬɪ. 9).

. 36   

. 1:   

. 2:  (M5 50)

. 3:  

2

3
1

. 37      

. 1:

. 2:  

. 3:    

. 4:  

. 5:

1

2

3

3
2

5
4
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7.7.6     

ɉɟɪɟɞ ɭɫɬɚɧɨɜɤɨɣ ɝɨɪɟɥɤɢ ɧɭɠɧɨ ɩɪɨɜɟɪɢɬɶ 
ɭɩɥɨɬɧɟɧɢɟ (ɪɢɫ. 37, . 5, ɫɬɪ. 32) ɦɟɠɞɭ 
ɫɦɟɫɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɨɣ ɢ ɬɪɭɛɨɣ ɝɨɪɟɥɤɢ.

ɍɫɬɚɧɨɜɢɬɶ ɭɩɥɨɬɧɟɧɢɟ (ɪɢɫ. 37, . 5, ɫɬɪ. 32) 
ɜ ɬɪɭɛɭ ɝɨɪɟɥɤɢ.

ɇɚɞɟɬɶ ɝɨɪɟɥɤɭ ɧɚ ɨɛɚ ɛɨɥɬɚ ɧɚ ɮɥɚɧɰɟ (ɪɢɫ. 37, 
. 3, ɫɬɪ. 32).

ȼɫɬɚɜɢɬɶ ɫɦɟɫɢɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ ɜ ɬɪɭɛɭ ɝɨɪɟɥɤɢ.

ɉɨɜɟɪɧɭɬɶ ɜɥɟɜɨ ɞɨ ɭɩɨɪɚ ɢ ɡɚɬɹɧɭɬɶ ɤɪɟɩɟɠɧɵɟ 
ɜɢɧɬɵ (ɪɢɫ. 37, . 2, ɫɬɪ. 32).

ɉɨɫɥɟ ɡɚɤɪɟɩɥɟɧɢɹ ɝɨɪɟɥɤɢ ɧɭɠɧɨ ɩɪɨɜɟɪɢɬɶ ɩɪɚ-
ɜɢɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ ɫɦɟɫɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ.

ȼɵɧɭɬɶ ɲɥɚɧɝ ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ (ɪɢɫ. 38, . 1) 
ɩɪɢɦɟɪɧɨ ɧɚ 5 ɦɦ.

ɉɪɢ ɨɬɤɪɵɬɨɣ ɞɜɟɪɰɟ ɝɨɪɟɥɤɢ (ɪɢɫ. 39, . 1) 
ɩɪɨɜɟɪɢɬɶ ɩɪɚɜɢɥɶɧɭɸ ɭɫɬɚɧɨɜɤɭ ɭɩɥɨɬɧɟɧɢɹ 
(ɪɢɫ. 39, . 2).

  

Ⱦɥɹ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɝɨɪɟɥɤɢ ɢ ɨɛɟɫ-
ɩɟɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɞɵɦɨɜɵɯ ɝɚɡɨɜ 
ɡɚɦɟɧɢɬɟ ɩɨɜɪɟɠɞɟɧɧɨɟ ɭɩɥɨɬɧɟɧɢɟ 
ɧɚ ɧɨɜɨɟ.

. 38     

. 39    

1

2

1

  

ɋɦɟɫɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ɞɨɥɠɧɚ ɫɚɦɚ 
ɨɬɠɚɬɶɫɹ ɜ ɢɫɯɨɞɧɨɟ ɩɨɥɨɠɟɧɢɟ. ȿɫɥɢ 
ɷɬɨɝɨ ɧɟ ɩɪɨɢɡɨɲɥɨ, ɬɨ ɜ ɫɦɟɫɢɬɟɥɶɧɭɸ 
ɫɢɫɬɟɦɭ ɛɭɞɟɬ ɩɨɞɫɚɫɵɜɚɬɶɫɹ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɵɣ ɜɨɡɞɭɯ, ɤɨɬɨɪɵɣ ɜɥɢɹɟɬ ɧɚ ɩɪɨ-
ɰɟɫɫ ɝɨɪɟɧɢɹ.
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7.8     

Ɂɚɤɪɵɬɶ ɞɜɟɪɰɭ ɝɨɪɟɥɤɢ (ɪɢɫ. 39, . 1, ɫɬɪ. 33) 
ɢ ɡɚɬɹɧɭɬɶ ɤɪɟɩɟɠɧɵɟ ɛɨɥɬɵ (ɦɨɦɟɧɬ ɡɚɬɹɠɤɢ 
ɩɪɢɦɟɪɧɨ 10 ɇɦ).

7.9   

ɉɨɞɤɥɸɱɢɬɶ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɩɪɨɜɨɞɚ.

ɉɪɨɜɟɪɢɬɶ ɜɫɟ ɤɨɧɬɚɤɬɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɫɨɟɞɢɧɟɧɢɣ.

7.10   

ȼɤɥɸɱɢɬɶ ɝɨɪɟɥɤɭ (ɫɦ. ɝɥɚɜɭ 6.4 "ɉɭɫɤ ɝɨɪɟɥɤɢ", 
ɫɬɪ. 19).

ɉɪɢ ɪɚɛɨɬɚɸɳɟɣ ɝɨɪɟɥɤɟ ɜɵɧɭɬɶ ɞɚɬɱɢɤ ɩɥɚɦɟɧɢ 
ɢɡ ɞɟɪɠɚɬɟɥɹ (ɪɢɫ. 40, . 3).

Ⱦɚɬɱɢɤ ɩɥɚɦɟɧɢ ɞɟɪɠɚɬɶ ɩɪɨɬɢɜ ɫɜɟɬɚ (ɪɢɫ. 40, 
. 1). ɉɨɫɥɟ ɩɨɜɬɨɪɧɨɝɨ ɡɚɩɭɫɤɚ ɞɨɥɠɧɨ ɩɪɨ-

ɢɡɨɣɬɢ ɨɬɤɥɸɱɟɧɢɟ ɢɡ-ɡɚ ɧɟɢɫɩɪɚɜɧɨɫɬɢ.

Ɉɱɢɫɬɢɬɶ ɞɚɬɱɢɤ ɩɥɚɦɟɧɢ ɦɹɝɤɨɣ ɬɪɹɩɤɨɣ.

ɉɨɫɥɟ ɚɜɚɪɢɣɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɜɧɨɜɶ ɜɫɬɚɜɢɬɶ 
ɞɚɬɱɢɤ ɩɥɚɦɟɧɢ.

ɉɨ ɢɫɬɟɱɟɧɢɢ ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ, ɫɨɫɬɚɜɥɹɸɳɟɝɨ 
ɩɪɢɦɟɪɧɨ 30 ɫɟɤɭɧɞ, ɧɭɠɧɨ ɪɚɡɛɥɨɤɢɪɨɜɚɬɶ ɚɜɬɨ-
ɦɚɬ ɝɨɪɟɧɢɹ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɧɚɠɚɜ ɤɧɨɩɤɭ 
ɩɨɞɚɜɥɟɧɢɹ ɩɨɦɟɯ (ɪɢɫ. 40, . 2) ɢɥɢ ɤɧɨɩɤɭ 
Reset ɧɚ BC 10.

ɉɪɨɜɟɪɢɬɶ, ɜɢɞɧɨ ɥɢ ɩɥɚɦɹ ɱɟɪɟɡ ɞɟɪɠɚɬɟɥɶ 
ɞɚɬɱɢɤɚ ɩɥɚɦɟɧɢ. Ɉɱɢɫɬɢɬɶ ɝɨɪɟɥɤɭ, ɟɫɥɢ ɷɬɨ 
ɧɟɨɛɯɨɞɢɦɨ.

  

Ʉɨɝɞɚ ɝɨɪɟɥɤɚ ɫɧɨɜɚ ɜ ɪɚɛɨɬɟ, ɧɭɠɧɨ 
ɩɨɞɬɹɧɭɬɶ ɤɪɟɩɟɠɧɵɟ ɛɨɥɬɵ ɜ ɝɨɪɹɱɟɦ 
ɫɨɫɬɨɹɧɢɢ.

. 40    

3

1

2
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7.11      RLU

Ƚɨɪɟɥɤɚ Logatop BE RLU ɞɥɹ ɪɚɛɨɬɵ ɫ ɡɚɛɨɪɨɦ 
ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚ ɝɨɪɟɧɢɟ ɨɬɥɢɱɚɟɬɫɹ ɨɬ 
ɫɬɚɧɞɚɪɬɧɨɣ ɜɟɪɫɢɢ ɝɨɪɟɥɨɤ Logatop BE ɧɚɥɢ-
ɱɢɟɦ ɫɥɟɞɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ:

– ɩɥɨɫɤɨɟ ɭɩɥɨɬɧɟɧɢɟ ɮɥɚɧɰɚ ɝɨɪɟɥɤɢ (ɪɢɫ. 41, 
. 1)

– ɭɩɥɨɬɧɟɧɢɟ ɲɭɦɨɝɥɭɲɢɬɟɥɹ (ɪɢɫ. 41, . 4)

– ɭɩɥɨɬɧɟɧɢɟ ɨɫɧɨɜɚɧɢɹ ɤɨɪɩɭɫɚ ɤɪɭɝɥɵɦ ɲɧɭɪɨɦ 
(ɪɢɫ. 41, . 3). 

– ɞɟɪɠɚɬɟɥɶ ɞɚɬɱɢɤɚ ɩɥɚɦɟɧɢ (ɪɢɫ. 41, . 2).

. 41   Logatop BE RLU

. 1:  

. 2:   

. 3:    

. 4:  

4

3

2

1

  

ȼ ɫɥɭɱɚɟ ɡɚɦɟɧɵ ɝɨɪɟɥɤɢ ɩɪɢ ɡɚɤɚɡɟ 
ɭɤɚɠɢɬɟ ɬɢɩ "RLU", ɱɬɨ ɡɧɚɱɢɬ ɞɥɹ ɪɚ-
ɛɨɬɵ ɫ ɡɚɛɨɪɨɦ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ 
ɞɥɹ ɝɨɪɟɧɢɹ.
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ɉɪɨɬɨɤɨɥ ɨɫɦɨɬɪɚ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɨɬɪɚɠɚɟɬ ɜɫɟ ɩɪɨɜɟɞɟɧɧɵɟ ɪɚɛɨɬɵ ɩɨ ɤɨɧɬɪɨɥɸ ɢ 
ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɸ ɨɬɨɩɢɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ.

Ɂɚɩɨɥɧɢɬɟ ɩɪɨɬɨɤɨɥ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɭɤɚɡɚɧɧɵɯ 
ɪɚɛɨɬ.

Ⱥɤɤɭɪɚɬɧɨ ɜɵɧɶɬɟ ɛɥɚɧɤ ɩɪɨɬɨɤɨɥɚ ɨɫɦɨɬɪɚ ɢ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢɡ ɢɧɫɬɪɭɤɰɢɢ, 
ɩɨɞɩɢɲɢɬɟ ɟɝɨ ɢ ɩɨɫɬɚɜɶɬɟ ɞɚɬɭ.

   

1. ɉɪɨɜɟɞɟɧɢɟ ɡɚɦɟɪɨɜ ɢ ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɫɬɪ. 27

a) Ɍɟɦɩɟɪɚɬɭɪɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɛɪɭɬɬɨ ɫɬɪ. 27 _____ °C _____ °C _____ °C _____ °C

ɛ) ɂɡɦɟɪɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɫɬɪ. 27 _____ °C _____ °C _____ °C _____ °C

ɜ) Ɍɟɦɩɟɪɚɬɭɪɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɧɟɬɬɨ (ɬɟɦɩɟɪɚɬɭɪɚ ɞɵɦɨɜɵɯ 
ɝɚɡɨɜ ɛɪɭɬɬɨ – ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ)

ɫɬɪ. 27 _____ °C _____ °C _____ °C _____ °C

ɝ) ɂɡɦɟɪɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ CO2 (ɞɜɭɨɤɢɫɢ ɭɝɥɟɪɨɞɚ) ɫɬɪ. 27 _____ % _____ % _____ % _____ %

ɞ) ɂɡɦɟɪɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ CO (ɨɤɢɫɢ ɭɝɥɟɪɨɞɚ) ɫɬɪ. 27 ____ ppm ____ ppm ____ ppm ____ ppm

ɟ) ɂɡɦɟɪɟɧɢɟ ɬɹɝɢ ɜ ɞɵɦɨɜɨɣ ɬɪɭɛɟ ɫɬɪ. 24 ___ ɦɛɚɪ ___ ɦɛɚɪ ___ ɦɛɚɪ ___ ɦɛɚɪ

ɠ) Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɬɟɪɶ ɬɟɩɥɚ ɫ ɞɵɦɨɜɵɦɢ ɝɚɡɚɦɢ (qA) ɫɬɪ. 22 _____ % _____ % _____ % _____ %

ɡ) Ɍɟɫɬ ɧɚ ɧɚɥɢɱɢɟ ɫɚɠɢ ɫɬɪ. 24 _____ BA _____ BA _____ BA _____ BA

2 RLU: ɉɪɨɜɟɪɤɚ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɫɢɫɬɟɦɵ ɨɬɜɨɞɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɫɬɪ. 22

3. ɉɪɨɜɟɪɤɚ ɝɨɪɟɥɤɢ ɢ ɟɟ ɤɨɠɭɯɚ ɫɬɪ. 27

4. ɉɪɨɜɟɪɤɚ ɪɚɛɨɬɵ ɢ ɡɚɦɟɧɚ ɦɨɬɨɪɚ ɝɨɪɟɥɤɢ ɫɬɪ. 27

5. ȼɵɤɥɸɱɟɧɢɟ ɝɨɪɟɥɤɢ ɫɬɪ. 28

6. Ɉɱɢɫɬɤɚ ɮɢɥɶɬɪɚ ɬɨɩɥɢɜɧɨɝɨ ɧɚɫɨɫɚ ɢ ɟɝɨ ɡɚɦɟɧɚ ɫɬɪ. 28

7. ɉɪɨɜɟɪɤɚ ɡɚɩɨɪɧɨɝɨ ɤɥɚɩɚɧɚ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɞɢɡɟɥɶɧɨɝɨ 
ɬɨɩɥɢɜɚ ɢ ɟɝɨ ɡɚɦɟɧɚ

ɫɬɪ. 32

8. ɉɪɨɜɟɪɤɚ ɡɚɝɪɹɡɧɟɧɢɹ ɢ ɩɨɜɪɟɠɞɟɧɢɣ ɤɪɵɥɶɱɚɬɤɢ ɜɟɧɬɢɥɹɬɨɪɚ ɫɬɪ. 29

9. ɉɪɨɜɟɪɤɚ ɡɚɩɚɥɶɧɨɝɨ ɷɥɟɤɬɪɨɞɚ, ɫɦɟɫɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ, 
ɭɩɥɨɬɧɟɧɢɹ, ɮɨɪɫɭɧɤɢ ɢ ɬɪɭɛɵ ɝɨɪɟɥɤɢ

ɫɬɪ. 30

10. Ɂɚɬɹɠɤɚ ɛɨɥɬɨɜ ɤɪɟɩɥɟɧɢɹ ɞɜɟɪɰɵ ɝɨɪɟɥɤɢ ɫɬɪ. 34

11. ɉɪɨɜɟɪɤɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɫɬɪ. 34

12. ɉɭɫɤ ɝɨɪɟɥɤɢ ɫɬɪ. 19

13. ɉɨɞɬɹɠɤɚ ɛɨɥɬɨɜ ɤɪɟɩɥɟɧɢɹ ɞɜɟɪɰɵ ɝɨɪɟɥɤɢ ɫɬɪ. 34

14. ɉɪɨɜɟɞɟɧɢɟ ɡɚɦɟɪɨɜ ɢ ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɢɥɢ 
ɧɚɫɬɪɨɣɤɚ ɝɨɪɟɥɤɢ

ɫɬɪ. 27

15. ɉɪɨɜɟɪɤɚ ɚɜɚɪɢɣɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɫɬɪ. 34

16. ɉɨɞɬɜɟɪɠɞɟɧɢɟ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ

ɉɟɱɚɬɶ ɮɢɪɦɵ/
ɩɨɞɩɢɫɶ/ɞɚɬɚ

ɉɟɱɚɬɶ ɮɢɪɦɵ/
ɩɨɞɩɢɫɶ/ɞɚɬɚ
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_____ °C _____ °C _____ °C _____ °C _____ °C _____ °C _____ °C _____ °C _____ °C _____ °C

_____ °C _____ °C _____ °C _____ °C _____ °C _____ °C _____ °C _____ °C _____ °C _____ °C

_____ % _____ % _____ % _____ % _____ % _____ % _____ % _____ % _____ % _____ %

____ ppm ____ ppm ____ ppm ____ ppm ____ ppm ____ ppm ____ ppm ____ ppm ____ ppm ____ ppm

___ ɦɛɚɪ ___ ɦɛɚɪ ___ ɦɛɚɪ ___ ɦɛɚɪ ___ ɦɛɚɪ ___ ɦɛɚɪ ___ ɦɛɚɪ ___ ɦɛɚɪ ___ ɦɛɚɪ ___ ɦɛɚɪ

_____ % _____ % _____ % _____ % _____ % _____ % _____ % _____ % _____ % _____ %

_____ BA _____ BA _____ BA _____ BA _____ BA _____ BA _____ BA _____ BA _____ BA _____ BA
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ȼ ɷɬɨɣ ɝɥɚɜɟ ɩɪɢɜɟɞɟɧɨ ɨɩɢɫɚɧɢɟ ɢɡɦɟɪɟɧɢɹ ɬɨɤɚ 
ɞɚɬɱɢɤɚ ɩɥɚɦɟɧɢ ɢ ɤɨɧɬɪɨɥɹ ɩɥɨɬɧɨɫɬɢ ɬɪɚɤɬɚ ɞɵ-
ɦɨɜɵɯ ɝɚɡɨɜ.

8.1     
(  )

ɉɨɤɚɡɚɧɢɟ ɬɨɤɚ ɞɚɬɱɢɤɚ ɩɥɚɦɟɧɢ ɦɨɠɧɨ ɜɵɡɜɚɬɶ 
ɱɟɪɟɡ RC30.

Ɍɨɤ ɞɚɬɱɢɤɚ ɞɨɥɠɟɧ ɫɨɫɬɚɜɥɹɬɶ ɜ ɪɚɛɨɱɟɦ ɪɟɠɢɦɟ 
ɦɢɧɢɦɭɦ 50 μA (ɛɟɡ ɩɥɚɦɟɧɢ < 5 μA).

    

ȼɵɡɜɚɬɶ ɫɟɪɜɢɫɧɵɣ ɭɪɨɜɟɧɶ ɩɭɥɶɬɚ ɭɩɪɚɜɥɟɧɢɹ 
RC30, ɞɥɹ ɷɬɨɝɨ ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɚɠɚɬɶ ɤɧɨɩɤɢ 
"ɂɧɞɢɤɚɰɢɹ", "Ɉɬɨɩɢɬɟɥɶɧɵɣ ɤɨɧɬɭɪ" ɢ "ɇɚɡɚɞ" 
(ɪɢɫ. 42, . 4, 2, 1). ɇɚ ɞɢɫɩɥɟɟ ɩɨɹɜɢɬɫɹ 
"ɋȿɊȼɂɋ Ɇȿɇɘ əɁɕɄ".

Ɋɭɱɤɨɣ ɭɩɪɚɜɥɟɧɢɹ (ɪɢɫ. 42, . 3, ɜɵɛɪɚɬɶ 
"ɋȿɊȼɂɋ Ɇȿɇɘ ɆɈɇɂɌɈɊ".

ɇɚɠɚɬɶ ɤɧɨɩɤɭ "ɂɧɞɢɤɚɰɢɹ" (ɪɢɫ. 42, . 4) ɢ, 
ɩɨɜɨɪɚɱɢɜɚɹ ɪɭɱɤɭ ɭɩɪɚɜɥɟɧɢɹ, ɭɫɬɚɧɨɜɢɬɶ 
ɩɭɧɤɬ ɦɟɧɸ "ɆɈɇɂɌɈɊ ɄɈɌȿɅ".

. 42   RC30

. 1:  " "

. 2:  "  "

. 3:  

. 4:  " "

4

3
2

1

ɋȿɊȼɂɋ Ɇȿɇɘ
əɁɕɄ

ɋȿɊȼɂɋ Ɇȿɇɘ
ɆɈɇɂɌɈɊ

ɆɈɇɂɌɈɊ
ɄɈɌȿɅ
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ɇɚɠɚɬɶ ɤɧɨɩɤɭ "ɂɧɞɢɤɚɰɢɹ" ɢ ɪɭɱɤɨɣ ɭɩɪɚɜɥɟɧɢɹ 
ɜɵɛɪɚɬɶ "ɌɈɄ ɂɈɇɂɁȺɐ". ɋɧɹɬɶ ɩɨɤɚɡɚɧɢɹ ɬɨɤɚ 
ɞɚɬɱɢɤɚ ɩɥɚɦɟɧɢ. 

ȿɫɥɢ ɬɨɤ ɞɚɬɱɢɤɚ ɩɥɚɦɟɧɢ ɜ ɧɨɪɦɟ, ɬɨ ɦɨɠɧɨ ɭɣɬɢ ɢɡ 
ɫɟɪɜɢɫɧɨɝɨ ɦɟɧɸ, ɧɟɫɤɨɥɶɤɨ ɪɚɡɚ ɧɚɠɚɜ ɧɚ ɤɧɨɩɤɭ 
"ɇɚɡɚɞ".

ȿɫɥɢ ɬɨɤ ɞɚɬɱɢɤɚ ɦɟɧɶɲɟ 50 μA, ɬɨ ɧɟɨɛɯɨɞɢɦɨ 
ɨɱɢɫɬɢɬɶ ɞɚɬɱɢɤ ɩɥɚɦɟɧɢ ɢ ɩɪɨɜɟɪɢɬɶ ɨɬɜɟɪɫɬɢɟ 
ɜ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɟ.

    

ɉɪɢ ɪɚɛɨɬɚɸɳɟɣ ɝɨɪɟɥɤɟ ɜɵɧɭɬɶ ɞɚɬɱɢɤ ɩɥɚɦɟɧɢ 
ɢɡ ɞɟɪɠɚɬɟɥɹ.

ɉɪɨɜɟɪɢɬɶ, ɜɢɞɧɨ ɥɢ ɩɥɚɦɹ ɜ ɨɬɜɟɪɫɬɢɢ.

Ɉɱɢɫɬɢɬɶ ɞɚɬɱɢɤ ɩɥɚɦɟɧɢ ɦɹɝɤɨɣ ɬɪɹɩɤɨɣ.

ȼɧɨɜɶ ɭɫɬɚɧɨɜɢɬɶ ɞɚɬɱɢɤ ɩɥɚɦɟɧɢ.

8.2    
 

ȿɫɥɢ ɢɦɟɸɬɫɹ ɧɟɩɥɨɬɧɨɫɬɢ ɜ ɤɨɬɟɥɶɧɨɦ ɛɥɨɤɟ ɢɥɢ 
ɜ ɬɪɚɤɬɟ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɬɨ ɜɨɡɦɨɠɧɵ ɨɲɢɛɤɢ ɩɪɢ 
ɡɚɦɟɪɚɯ ɫɨɞɟɪɠɚɧɢɹ CO2. ɂɡ-ɡɚ ɩɨɞɫɨɫɨɜ ɜɨɡɞɭɯɚ 
ɧɚ ɩɪɢɫɨɟɞɢɧɢɬɟɥɶɧɨɦ ɭɱɚɫɬɤɟ ɞɵɦɨɜɨɣ ɬɪɭɛɵ ɫɨ-
ɞɟɪɠɚɧɢɟ CO2 ɛɭɞɟɬ ɦɟɧɶɲɟ, ɱɟɦ ɜ ɞɟɣɫɬɜɢɬɟɥɶ-
ɧɨɫɬɢ ɜ ɞɵɦɨɜɵɯ ɝɚɡɚɯ. ɉɪɢ ɧɚɪɭɲɟɧɢɹɯ ɪɚɛɨɱɟɝɨ 
ɪɟɠɢɦɚ ɢɥɢ ɩɪɢ ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɯ ɩɨɤɚɡɚɬɟɥɹɯ 
ɩɪɨɰɟɫɫɚ ɫɠɢɝɚɧɢɹ ɬɨɩɥɢɜɚ ɡɚɦɟɪɵ ɫɨɞɟɪɠɚɧɢɹ 
CO2 ɧɭɠɧɨ ɩɪɨɜɟɪɢɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ.

8.2.1   

Ƚɨɪɟɥɤɚ ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɫ ɢɡɛɵɬɨɱɧɵɦ 
ɜɨɡɞɭɯɨɦ.
ȿɫɥɢ ɪɚɫɯɨɞ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɩɪɢɛɥɢɠɚɟɬɫɹ 
ɤ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɡɧɚɱɟɧɢɸ, ɩɪɢ ɤɨɬɨɪɨɦ ɟɳɟ 
ɩɪɨɢɫɯɨɞɢɬ ɟɝɨ ɩɨɥɧɨɟ ɫɝɨɪɚɧɢɟ, ɬɨ ɩɪɢ ɷɬɨɦ 
ɫɭɳɟɫɬɜɟɧɧɨ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɷɦɢɫɫɢɢ CO.
ȼ ɝɨɪɟɥɤɚɯ ɷɬɨ ɭɜɟɥɢɱɟɧɢɟ ɧɚɛɥɸɞɚɟɬɫɹ, ɧɚɱɢɧɚɹ ɫ 
ɫɨɞɟɪɠɚɧɢɹ CO2 14,8%. ɗɬɨ ɡɧɚɱɟɧɢɟ ɧɚɡɵɜɚɟɬɫɹ 
ɝɪɚɧɢɱɧɵɦ.
ɉɨɫɬɭɩɚɣɬɟ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:

ɉɨɜɵɫɢɬɶ ɞɚɜɥɟɧɢɟ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɞɨ ɡɧɚ-
ɱɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɫɨɞɟɪɠɚɧɢɟ CO ɫɨɫɬɚɜɥɹɟɬ 
100 ppm – 200 ppm.
ɋɧɹɬɶ ɩɨɤɚɡɚɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ CO2 (ɝɪɚɧɢɱɧɨɟ 
ɡɧɚɱɟɧɢɟ ɫ ɩɨɞɫɨɫɨɦ ɜɨɡɞɭɯɚ).

ȿɫɥɢ ɨɩɪɟɞɟɥɟɧɧɨɟ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɝɪɚɧɢɱɧɨɟ ɡɧɚ-
ɱɟɧɢɟ ɫ ɩɨɞɫɨɫɨɦ ɜɨɡɞɭɯɚ ɥɟɠɢɬ ɦɟɧɶɲɟ 14,3% 
(ɨɬɤɥɨɧɟɧɢɟ > 0,5%), ɬɨ ɦɟɠɞɭ ɝɨɪɟɥɤɨɣ ɢ ɬɨɱɤɨɣ 
ɢɡɦɟɪɟɧɢɹ ɢɦɟɟɬɫɹ ɭɬɟɱɤɚ.

ɍɫɬɪɚɧɢɬɶ ɭɬɟɱɤɭ, ɩɨɫɬɚɜɢɜ ɭɩɥɨɬɧɟɧɢɟ.

ɌɈɄ ɂɈɇɂɁȺɐ
0.0 uA

ɄɈɌȿɅ
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Ɋɚɫɱɟɬ ɫɢɫɬɟɦɵ ɩɨɞɚɱɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɫɨ-
ɫɬɨɹɳɟɣ ɢɡ ɬɨɩɥɢɜɧɨɝɨ ɛɚɤɚ ɢ ɬɨɩɥɢɜɨɩɪɨɜɨɞɨɜ, 
ɩɪɨɜɨɞɢɬɟ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɦɢɧɢɦɚɥɶɧɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɬɨɩɥɢɜɚ ɜ ɝɨɪɟɥɤɟ ɧɟ ɨɩɭɫɤɚɥɚɫɶ 
ɧɢɠɟ +5 °C.

9.1   

ɍɫɬɚɧɨɜɢɬɟ ɬɨɩɥɢɜɧɵɣ ɮɢɥɶɬɪ ɩɟɪɟɞ ɝɨɪɟɥɤɨɣ. 

ɑɬɨɛɵ ɢɡɛɟɠɚɬɶ ɡɚɛɢɜɚɧɢɹ ɮɨɪɫɭɧɤɢ, ɦɵ ɪɟɤɨ-
ɦɟɧɞɭɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɮɢɥɶɬɪɭɸɳɢɣ ɷɥɟɦɟɧɬ 
ɢɡ ɚɝɥɨɦɟɪɚɰɢɨɧɧɨɣ ɩɥɚɫɬɦɚɫɫɵ (SiKu).

   
 

ɉɪɟɞɩɨɱɬɢɬɟɥɶɧɵɟ ɜɧɭɬɪɟɧɧɢɟ ɞɢɚɦɟɬɪɵ 
ɬɨɩɥɢɜɨɩɪɨɜɨɞɚ

di 4...10

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɜɫɚɫɵɜɚɧɢɹ H = 3,50 ɦ
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɩɨɞɚɸɳɟɣ ɥɢɧɢɢ 0,5 ɛɚɪ
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɥɢɧɢɢ 1 ɛɚɪ
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɫɚɫɵɜɚɧɢɹ 
(ɜɚɤɭɭɦ)

0,4 ɛɚɪ

. 11     

  

ɇɟ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɞɨɛɚɜɤɢ ɤ 
ɞɢɡɟɥɶɧɨɦɭ ɬɨɩɥɢɜɭ, ɭɥɭɱɲɚɸɳɢɟ 
ɩɪɨɰɟɫɫ ɫɝɨɪɚɧɢɹ, ɬɚɤ ɤɚɤ ɜ ɷɬɢɯ 
ɝɨɪɟɥɤɚɯ ɭɥɭɱɲɟɧɢɹ ɝɨɪɟɧɢɹ ɧɟ 
ɩɪɨɢɫɯɨɞɢɬ.

 , gph  , 
0,40 – 0,50 ɦɚɤɫɢɦɭɦ 40

> 0,6 ɦɚɤɫɢɦɭɦ 75

. 12   

!

  

ɢɡ-ɡɚ ɡɚɛɢɜɚɧɢɹ ɮɨɪɫɭɧɤɢ.

ɍɱɬɢɬɟ, ɱɬɨ ɞɥɹ ɮɨɪɫɭɧɨɤ, ɪɚɡɦɟɪɨɦ 
ɦɟɧɶɲɟ 0,6 gph, ɧɟ ɫɥɟɞɭɟɬ ɭɫɬɚɧɚɜ-
ɥɢɜɚɬɶ ɜɨɣɥɨɱɧɵɣ ɮɢɥɶɬɪ.

  

ɇɟɨɛɯɨɞɢɦɵɟ ɬɨɩɥɢɜɧɵɟ ɮɢɥɶɬɪɵ 
ɦɨɠɧɨ ɩɪɢɨɛɪɟɫɬɢ ɧɚ ɮɢɪɦɟ Ȼɭɞɟɪɭɫ 
ɤɚɤ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɤɨɦɩɥɟɤɬɭɸɳɢɟ.



   9
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9.2    

Ƚɨɪɟɥɤɚ ɦɨɠɟɬ ɛɵɬɶ ɩɨɞɤɥɸɱɟɧɚ ɜ ɨɞɧɨɬɪɭɛɧɭɸ 
ɢɥɢ ɞɜɭɯɬɪɭɛɧɭɸ ɫɢɫɬɟɦɭ. ȼ ɨɞɧɨɬɪɭɛɧɨɣ ɫɢɫɬɟ-
ɦɟ ɜɫɚɫɵɜɚɸɳɚɹ ɢ ɨɛɪɚɬɧɚɹ ɥɢɧɢɢ ɩɨɞɤɥɸɱɚ-
ɸɬɫɹ ɤ ɬɨɩɥɢɜɧɨɦɭ ɮɢɥɶɬɪɭ ɫ ɪɟɰɢɪɤɭɥɹɰɢɟɣ. 
Ɍɨɝɞɚ ɨɬ ɬɨɩɥɢɜɧɨɝɨ ɮɢɥɶɬɪɚ ɫ ɪɟɰɢɪɤɭɥɹɰɢɟɣ 
ɩɪɨɯɨɞɢɬ ɬɪɭɛɨɩɪɨɜɨɞ ɤ ɬɨɩɥɢɜɧɨɦɭ ɛɚɤɭ.

Ⱦɥɢɧɚ ɬɨɩɥɢɜɨɩɪɨɜɨɞɚ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɜɫɟɯ ɝɨɪɢ-
ɡɨɧɬɚɥɶɧɵɯ ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɭɱɚɫɬɤɨɜ, ɫ ɭɱɟɬɨɦ 
ɤɨɥɟɧ ɢ ɚɪɦɚɬɭɪɵ.

ɉɪɢɜɟɞɟɧɧɵɟ ɜ ɬɚɛɥɢɰɚɯ 13, ɫɬɪ. 42 - 16, ɫɬɪ. 43 
ɦɚɤɫɢɦɚɥɶɧɵɟ ɞɥɢɧɵ ɜɫɚɫɵɜɚɸɳɟɣ ɥɢɧɢɢ 
(ɜ ɦɟɬɪɚɯ) ɪɚɫɫɱɢɬɚɧɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɫɨɬɵ 
ɜɫɚɫɵɜɚɧɢɹ ɢ ɭɫɥɨɜɧɨɝɨ ɩɪɨɯɨɞɚ ɬɪɭɛɨɩɪɨɜɨɞɚ. 
ȼ ɪɚɫɱɟɬɟ ɭɱɬɟɧɵ ɦɟɫɬɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɛɪɚɬ-
ɧɨɝɨ ɤɥɚɩɚɧɚ, ɡɚɩɨɪɧɨɝɨ ɤɥɚɩɚɧɚ ɢ ɱɟɬɵɪɟɯ ɤɨ-
ɥɟɧ ɩɪɢ ɜɹɡɤɨɫɬɢ ɬɨɩɥɢɜɚ ɩɪɢɦɟɪɧɨ 6 ɫɋɬ.

ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɡɚ ɫɱɟɬ ɛɨɥɶɲɨɝɨ 
ɱɢɫɥɚ ɚɪɦɚɬɭɪɵ ɢ ɤɨɥɟɧ ɧɭɠɧɨ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 
ɭɦɟɧɶɲɢɬɶ ɞɥɢɧɭ ɬɨɩɥɢɜɨɩɪɨɜɨɞɨɜ. 

ɉɪɢ ɩɪɨɤɥɚɞɤɟ ɬɨɩɥɢɜɨɩɪɨɜɨɞɨɜ ɧɚɞɨ ɫɨɛɥɸɞɚɬɶ 
ɨɫɨɛɭɸ ɨɫɬɨɪɨɠɧɨɫɬɶ. Ɍɪɟɛɭɟɦɵɣ ɞɢɚɦɟɬɪ ɬɪɭɛɨ-
ɩɪɨɜɨɞɚ ɡɚɜɢɫɢɬ ɨɬ ɫɬɚɬɢɱɟɫɤɨɣ ɜɵɫɨɬɵ ɢ ɞɥɢɧɵ 
ɬɪɚɫɫɵ (ɫɦ. ɬɚɛɥɢɰɵ ɧɚ ɫɥɟɞɭɸɳɢɯ ɫɬɪɚɧɢɰɚɯ).

Ɍɪɭɛɨɩɪɨɜɨɞ ɩɨɞɚɱɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɞɨɥɠɟɧ 
ɛɵɬɶ ɩɪɨɥɨɠɟɧ ɧɚ ɬɚɤɨɦ ɪɚɫɫɬɨɹɧɢɢ ɨɬ ɝɨɪɟɥɤɢ, 
ɱɬɨɛɵ ɝɢɛɤɢɟ ɲɥɚɧɝɢ ɦɨɠɧɨ ɛɵɥɨ ɩɨɞɤɥɸɱɢɬɶ 
ɛɟɡ ɧɚɬɹɠɟɧɢɹ.

ɂɫɩɨɥɶɡɭɣɬɟ ɬɨɩɥɢɜɨɩɪɨɜɨɞɵ ɢɡ ɩɨɞɯɨɞɹɳɟɝɨ 
ɦɚɬɟɪɢɚɥɚ. ɇɚ ɦɟɞɧɵɯ ɬɪɭɛɚɯ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ 
ɬɨɥɶɤɨ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɪɟɡɶɛɨɜɵɟ ɫɨɟɞɢɧɟɧɢɹ ɫ 
ɜɪɟɡɧɵɦɢ ɤɨɥɶɰɚɦɢ ɢ ɝɢɥɶɡɚɦɢ.

  

Ɇɵ ɪɟɤɨɦɟɧɞɭɟɦ ɜ ɨɞɧɨɬɪɭɛɧɨɣ ɫɢɫ-
ɬɟɦɟ ɩɪɢɦɟɧɹɬɶ ɬɨɩɥɢɜɧɵɣ ɮɢɥɶɬɪ ɫ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɜɵɩɭɫɤɨɦ ɜɨɡɞɭɯɚ.
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Ɍɨɩɥɢɜɧɵɣ ɛɚɤ ɭɫɬɚɧɨɜɥɟɧ ɜɵɲɟ ɬɨɩɥɢɜɧɨɝɨ ɧɚɫɨɫɚ 
(ɪɢɫ. 43):

 

Ɍɨɩɥɢɜɧɵɣ ɛɚɤ ɭɫɬɚɧɨɜɥɟɧ ɧɢɠɟ ɬɨɩɥɢɜɧɨɝɨ ɧɚɫɨɫɚ 
(ɪɢɫ. 44):

. 43      

  . 43  . 44: 
. 1:
. 2:  

. 3:     

. 4:  

. 5:  

. 6:     

. 7:  

. 8:  

1

7

6

4

8

3

5

2

 
, 

17 – 34 

 
 

 
,

di , 

6 8 10

H , .   , 
0 17 53 100

0,5 19 60 100
1 21 66 100
2 25 79 100
3 29 91 100
4 34 100 100

. 13     
 

. 44      

1
6

8

4

3

5

2

7 
, 

17 – 34 

 
 

 
, 

di , 

6 8 10

H , .   , 
0 17 53 100

0,5 15 47 100
1 13 41 99
2 9 28 68
3 5 15 37
4 – – –

. 14     
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 ,
    

Ɍɨɩɥɢɜɧɵɣ ɛɚɤ ɭɫɬɚɧɨɜɥɟɧ ɜɵɲɟ ɬɨɩɥɢɜɧɨɝɨ ɧɚɫɨɫɚ 
(ɪɢɫ. 45):

 ,
    

Ɍɨɩɥɢɜɧɵɣ ɛɚɤ ɭɫɬɚɧɨɜɥɟɧ ɧɢɠɟ ɬɨɩɥɢɜɧɨɝɨ ɧɚɫɨɫɚ 
(ɪɢɫ. 46):

. 45      

  . 45  . 46: 
. 1:
. 2:     

. 3:  

. 4:  

. 5:  

. 6:     

5

4

2

1

3

6 
,

 

17 – 28 34

 
 

 
, 

di , 

4 6 4 6

H , .   , 
0 52 100 26 100

0,5 56 100 28 100
1 58 100 30 100
2 62 100 37 100
3 75 100 37 100
4 87 100 52 100

. 15     

. 46      

5

4
3

1

2

6 
,

 

17 – 28 34

 
 

 
, 

di , 

4 6 4 6

H , .   , 
0 52 100 26 100

0,5 46 100 23 100
1 40 100 20 100
2 27 100 14 69
3 15 75 7 37
4 – – – –

. 16     
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9.3  

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɜɚɤɭɭɦ (ɪɚɡɪɟɠɟɧɢɟ) -0,4 ɛɚɪ 
(ɢɡɦɟɪɟɧɧɵɣ ɧɚ ɜɫɚɫɵɜɚɸɳɟɦ ɩɚɬɪɭɛɤɟ ɬɨɩɥɢɜɧɨɝɨ 
ɧɚɫɨɫɚ ɢɥɢ ɧɚ ɜɫɚɫɵɜɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɧɟɩɨ-
ɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɧɚɫɨɫɨɦ) ɧɟ ɞɨɥɠɟɧ ɛɵɬɶ ɩɪɟ-
ɜɵɲɟɧ, ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɭɪɨɜɧɹ ɬɨɩɥɢɜɚ ɜ ɛɚɤɟ.

Ɇɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɜɚɤɭɭɦ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧ-
ɫɬɪɭɤɰɢɢ ɫɢɫɬɟɦɵ ɩɨɞɚɱɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɢ ɨɬ 
ɭɪɨɜɧɹ ɬɨɩɥɢɜɚ ɜ ɛɚɤɟ.

Ⱦɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 17- 20. 
Ɉɩɪɟɞɟɥɢɬɟ ɞɥɢɧɭ ɬɨɩɥɢɜɨɩɪɨɜɨɞɚ ɢ ɪɚɡɧɢɰɭ ɜɵɫɨɬ 
"h" ɦɟɠɞɭ ɬɨɩɥɢɜɧɵɦ ɧɚɫɨɫɨɦ ɢ ɭɪɨɜɧɟɦ ɬɨɩɥɢɜɚ ɜ 
ɛɚɤɟ (ɫɦ. ɪɢɫ. 43 - 46, ɫɬɪ. 42 ɢ ɫɬɪ. 43).

     
:

– ɩɟɪɟɥɨɦɥɟɧ ɢɥɢ ɩɨɜɪɟɠɞɟɧ ɬɨɩɥɢɜɧɵɣ ɲɥɚɧɝ.

– ɫɢɥɶɧɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɬɨɩɥɢɜɧɨɝɨ ɮɢɥɶɬɪɚ.

– ɡɚɩɨɪɧɵɣ ɜɟɧɬɢɥɶ ɬɨɩɥɢɜɧɨɝɨ ɮɢɥɶɬɪɚ ɧɟ 
ɩɨɥɧɨɫɬɶɸ ɨɬɤɪɵɬ ɢɥɢ ɡɚɝɪɹɡɧɟɧ.

– ɨɞɢɧ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɷɥɟɦɟɧɬɨɜ ɭɫɬɚɧɨɜɤɢ (ɧɚɩɪɢ-
ɦɟɪ, ɦɟɫɬɚ ɭɩɥɨɬɧɟɧɢɣ, ɪɟɡɶɛɨɜɵɟ ɫɨɟɞɢɧɟɧɢɹ 
ɫ ɜɪɟɡɧɵɦ ɤɨɥɶɰɨɦ, ɬɨɩɥɢɜɨɩɪɨɜɨɞɵ, ɫɨɟɞɢɧɢ-
ɬɟɥɶɧɚɹ ɚɪɦɚɬɭɪɚ ɬɨɩɥɢɜɧɨɝɨ ɮɢɥɶɬɪɚ, ɬɨɩɥɢɜ-
ɧɵɣ ɛɚɤ) ɜɨɡɦɨɠɧɨ ɡɚɦɹɬɵ ɢɡ-ɡɚ ɧɟɩɪɚɜɢɥɶɧɨɝɨ 
ɦɨɧɬɚɠɚ (ɛɨɥɶɲɨɣ ɦɨɦɟɧɬ ɡɚɬɹɠɤɢ).

– ɛɵɫɬɪɨɡɚɩɨɪɧɵɣ ɤɥɚɩɚɧ ɚɪɦɚɬɭɪɵ ɬɨɩɥɢɜɧɨɝɨ 
ɛɚɤɚ ɡɚɝɪɹɡɧɟɧ ɢɥɢ ɧɟɢɫɩɪɚɜɟɧ.

– ɲɥɚɧɝ ɜ ɬɨɩɥɢɜɧɨɦ ɛɚɤɟ ɩɨɪɢɫɬɵɣ, ɫɬɚɪɚɹ 
ɩɥɚɫɬɢɤɨɜɚɹ ɬɪɭɛɚ ɫ ɩɨɜɪɟɠɞɟɧɢɹɦɢ.

– ɜɫɚɫɵɜɚɸɳɢɣ ɤɥɚɩɚɧ ɜ ɬɨɩɥɢɜɧɨɦ ɛɚɤɟ ɢɡ-ɡɚ 
ɜɵɫɨɤɨɝɨ ɜɚɤɭɭɦɚ ɡɚɝɪɹɡɧɟɧ ɢɥɢ "ɡɚɥɢɩ".

Di , 8 10 
.  

-
10 20 40 10 20 40

h, .  ( ),  
0 0,16 0,17 0,18 0,13 0,15 0,16

0,5 0,12 0,13 0,14 0,09 0,11 0,12
1 0,07 0,08 0,09 0,04 0,06 0,07
2 0 0 0 0 0 0
3 0 0 0 0 0 0
4 0 0 0 0 0 0

. 17   –    
 

Di , 8 10 
.  

-
10 20 40 10 20 40

h, .  ( ),  
0 0,16 0,17 0,18 0,13 0,15 0,16

0,5 0,20 0,21 0,22 0,17 0,19 0,20
1 0,25 0,26 0,27 0,22 0,24 0,25
2 0,34 0,35 – 0,31 0,33 –

3 0,43 – – 0,40 0,41 –

. 18   –    
 

Di , 6 8 
.  

-
10 20 40 10 20 40

h, .  ( ),  
0 0,08 0,09 0,10 0,07 0,08 0,09

0,5 0,04 0,05 0,06 0,03 0,04 0,05
1 0 0 0,01 0 0 0
2 0 0 0 0 0 0
3 0 0 0 0 0 0
4 0 0 0 0 0 0

. 19   –    
 

Di , 6 8 
.  

-
10 20 40 10 20 40

h, .  ( ),  
0 0,08 0,09 0,10 0,07 0,08 0,09

0,5 0,12 0,13 0,14 0,11 0,12 0,13
1 0,17 0,18 0,19 0,16 0,17 0,18
2 0,26 0,27 0,28 0,25 0,26 0,27
3 0,35 0,36 0,37 0,34 0,35 0,36

. 20   –    
 

  

ȼɚɤɭɭɦ ɞɨɥɠɟɧ ɡɚɦɟɪɹɬɶɫɹ ɜɚɤɭɭɦɦɟɬ-
ɪɨɦ ɫ ɩɪɨɡɪɚɱɧɵɦ ɲɥɚɧɝɨɦ ɞɥɢɧɨɣ 1 ɦ 
(ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɤɨɦɩɥɟɤɬɚɰɢɹ), ɱɬɨɛɵ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɪɨɢɡɜɟɫɬɢ ɩɪɨɜɟɪɤɭ ɝɟɪ-
ɦɟɬɢɱɧɨɫɬɢ ɫɢɫɬɟɦɵ ɩɨɞɚɱɢ ɞɢɡɟɥɶɧɨɝɨ 
ɬɨɩɥɢɜɚ.
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9.4
 

Ƚɟɪɦɟɬɢɱɧɨɫɬɶ ɜɫɚɫɵɜɚɸɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɦɨɠɧɨ 
ɩɪɨɜɟɪɢɬɶ ɫ ɩɨɦɨɳɶɸ ɜɚɤɭɭɦɦɟɬɪɚ ɢ ɩɪɨɡɪɚɱɧɨɝɨ 
ɲɥɚɧɝɚ ɞɥɢɧɨɣ 1 ɦ, da = 12 ɦɦ (ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 
ɤɨɦɩɥɟɤɬɭɸɳɢɟ). 

ɋɨɟɞɢɧɢɬɶ ɩɪɨɡɪɚɱɧɵɣ ɲɥɚɧɝ (ɪɢɫ. 47, . 1) ɫɨ 
ɜɫɚɫɵɜɚɸɳɟɣ ɥɢɧɢɟɣ ɡɚ ɬɨɩɥɢɜɧɵɦ ɮɢɥɶɬɪɨɦ 
(ɪɢɫ. 47, . 2).

ɋɞɟɥɚɬɶ ɢɡ ɩɪɨɡɪɚɱɧɨɝɨ ɲɥɚɧɝɚ ɜɟɪɬɢɤɚɥɶɧɭɸ 
ɩɟɬɥɸ ɬɚɤ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ (ɪɢɫ. 47).

ȼɤɥɸɱɢɬɶ ɝɨɪɟɥɤɭ ɢ ɞɚɬɶ ɩɨɪɚɛɨɬɚɬɶ ɟɣ ɦɢɧɢɦɭɦ 
ɬɪɢ ɦɢɧɭɬɵ.

ȼɵɤɥɸɱɢɬɶ ɝɨɪɟɥɤɭ.

ɉɪɨɜɟɪɢɬɶ ɪɚɡɦɟɪɵ ɜɨɡɞɭɲɧɨɝɨ ɩɭɡɵɪɶɤɚ, ɨɛɪɚ-
ɡɨɜɚɜɲɟɝɨɫɹ ɜ ɲɥɚɧɝɟ (ɪɢɫ. 47,  A ɢ B).

Ɍɨɩɥɢɜɨɩɪɨɜɨɞ ɞɨɫɬɚɬɨɱɧɨ ɝɟɪɦɟɬɢɱɟɧ, ɟɫɥɢ ɜɨɡ-
ɞɭɲɧɵɣ ɩɭɡɵɪɟɤ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɲɥɚɧɝɚ ɢɦɟɟɬ 
ɧɟɛɨɥɶɲɢɟ ɪɚɡɦɟɪɵ (ɪɢɫ. 47,  A).

Ȼɨɥɶɲɨɣ ɜɨɡɞɭɲɧɵɣ ɩɭɡɵɪɟɤ (ɪɢɫ. 47,  B) ɝɨ-
ɜɨɪɢɬ ɨ ɬɨɦ, ɱɬɨ ɧɚ ɜɫɚɫɵɜɚɸɳɟɣ ɥɢɧɢɢ ɢ/ɢɥɢ ɜ 
ɦɟɫɬɚɯ ɩɨɞɤɥɸɱɟɧɢɣ ɢɦɟɸɬɫɹ ɧɟɩɥɨɬɧɨɫɬɢ.

9.5  

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɪɨɬɢɜɨɫɢɮɨɧɧɨɝɨ ɤɥɚɩɚɧɚ ɫ 
ɜɚɤɭɭɦɧɵɦ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ (ɧɚɩɪɢɦɟɪ, ɦɟɦɛɪɚɧ-
ɧɵɣ ɢɥɢ ɡɨɥɨɬɧɢɤɨɜɵɣ ɤɥɚɩɚɧ) ɩɨɜɵɲɚɟɬɫɹ ɪɚɡɪɟ-
ɠɟɧɢɟ ɧɚ ɫɬɨɪɨɧɟ ɜɫɚɫɵɜɚɧɢɹ ɧɚɫɨɫɚ. ɉɨɷɬɨɦɭ 
ɱɚɫɬɨ ɧɟ ɭɞɚɟɬɫɹ ɜɵɞɟɪɠɚɬɶ ɝɪɚɧɢɰɭ 0,4 ɛɚɪ.

Ɇɵ ɪɟɤɨɦɟɧɞɭɟɦ ɭɫɬɚɧɨɜɤɭ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɪɨ-
ɬɢɜɨɫɢɮɨɧɧɨɝɨ ɤɥɚɩɚɧɚ (ɛɟɡ ɩɨɞɚɱɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɡɚɤɪɵɬ).

Ⱦɥɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɞɤɥɸɱɟɧɢɹ ɦɨɠɧɨ ɩɪɢɨɛɪɟɫɬɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɚɞɚɩɬɟɪ.

. 47    

. 1:  

. 2:  

1

2

A

B
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10.1    

ȼ ɷɬɨɣ ɝɥɚɜɟ ɨɩɢɫɵɜɚɟɬɫɹ ɭɫɬɪɚɧɟɧɢɟ ɨɲɢɛɨɤ ɢ ɧɟ-
ɢɫɩɪɚɜɧɨɫɬɟɣ ɩɨ ɤɨɞɚɦ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɧɚ ɚɜɬɨɦɚɬɟ 
ɝɨɪɟɧɢɹ SAFe, ɚ ɬɚɤɠɟ ɩɨ ɤɨɞɚɦ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɢ 
ɫɟɪɜɢɫɧɨɦɭ ɤɨɞɭ ɧɚ ɫɢɫɬɟɦɟ ɭɩɪɚɜɥɟɧɢɹ Logamatic 
EMS (Energie Management System), ɤɨɬɨɪɵɟ ɫɜɟɞɟ-
ɧɵ ɜ ɬɚɛɥɢɰɭ.

Logano G125 ɨɫɧɚɳɟɧ ɫɢɫɬɟɦɨɣ EMS, ɜ ɤɨɬɨɪɭɸ 
ɜɯɨɞɹɬ ɰɢɮɪɨɜɨɣ ɚɜɬɨɦɚɬ ɝɨɪɟɧɢɹ SAFe (Sicherheits-
Automat für Feuerung), ɢɞɟɧɬɢɮɢɤɚɰɢɨɧɧɵɣ ɦɨɞɭɥɶ 
ɝɨɪɟɥɤɢ Brenner-Identifikations-Modul BIM, ɫɢɫɬɟɦɚ 
ɭɩɪɚɜɥɟɧɢɹ Logamatic MC10 ɢ ɝɥɚɜɧɵɣ ɪɟɝɭɥɹɬɨɪ 
Logamatic BC10. Ɉɩɰɢɨɧɚɥɶɧɨ ɨɧɚ ɦɨɠɟɬ ɛɵɬɶ ɞɨ-
ɩɨɥɧɟɧɚ ɤɨɦɧɚɬɧɵɦɢ ɪɟɝɭɥɹɬɨɪɚɦɢ RC10, RC20, 
RC30 ɢ ɞɪɭɝɢɦɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ ɦɨɞɭɥɹɦɢ.

ɋɢɫɬɟɦɚ EMS ɩɨɫɬɨɹɧɧɨ ɤɨɧɬɪɨɥɢɪɭɟɬ ɫɨɫɬɨɹɧɢɟ 
ɤɨɬɥɚ ɢ ɜɫɟɣ ɨɬɨɩɢɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɱɟɪɟɡ ɩɨɞ-
ɤɥɸɱɟɧɧɵɟ ɞɚɬɱɢɤɢ. ɉɪɢ ɨɬɤɥɨɧɟɧɢɢ ɨɬ ɡɚɞɚɧɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɨɧɚ ɜɵɞɚɟɬ ɫɨɨɛɳɟɧɢɟ ɨɛ ɨɲɢɛɤɟ ɢɥɢ 
ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭ-
ɠɢɜɚɧɢɹ. ɉɪɢ ɨɬɤɥɨɧɟɧɢɹɯ, ɭɝɪɨɠɚɸɳɢɯ ɛɟɡɨɩɚɫ-
ɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ, ɨɬ SAFe ɩɨɫɬɭɩɚɟɬ ɛɥɨɤɢɪɭɸɳɟɟ 
ɢɥɢ ɡɚɩɢɪɚɸɳɟɟ ɨɬɤɥɸɱɟɧɢɟ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɬɨɝɨ, ɧɚɫɤɨɥɶɤɨ ɫɟɪɶɟɡɧɚ ɷɬɚ ɨɲɢɛɤɚ. 

Ɋɚɡɥɢɱɧɵɟ ɫɟɪɜɢɫɧɵɟ ɤɨɞɵ ɢ ɤɨɞɵ ɨɲɢɛɨɤ ɨɛɥɟɝ-
ɱɚɸɬ ɩɨɢɫɤ ɧɟɢɫɩɪɚɜɧɨɫɬɢ .

ɉɪɢ ɛɥɨɤɢɪɭɸɳɟɣ ɨɲɢɛɤɟ ɧɭɠɧɨ ɫɧɚɱɚɥɚ ɧɚɠɚɬɶ 
ɧɚ ɤɧɨɩɤɭ "ɋɛɪɨɫ" ɢ ɩɨɫɦɨɬɪɟɬɶ, ɧɟ ɩɨɜɬɨɪɢɬɫɹ ɥɢ 
ɨɲɢɛɤɚ.

  

Ɉɩɢɫɚɧɢɟ ɫɟɪɜɢɫɧɵɯ ɤɨɞɨɜ ɢ ɤɨɞɨɜ ɨɲɢ-
ɛɨɤ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɭɫɬɪɚɧɟɧɢɸ ɧɟ-
ɢɫɩɪɚɜɧɨɫɬɟɣ ɩɪɢɜɟɞɟɧɵ ɜ ɬɟɯɧɢɱɟɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɧɚ MC10 ɢ BC10.
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10.2  

   
ȼɵɫɨɤɨɟ ɫɨɞɟɪɠɚɧɢɟ 
ɋO 2 (>14%).

ɋɥɢɲɤɨɦ ɧɢɡɤɢɣ ɧɚɩɨɪ ɜɟɧɬɢɥɹɬɨɪɚ. ɉɨɜɵɫɢɬɶ ɧɚɩɨɪ ɜɟɧɬɢɥɹɬɨɪɚ (ɫɦ. ɝɥɚɜɭ 4 "Ɍɟɯɧɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɨɛɴɟɦ ɩɨɫɬɚɜɤɢ", ɫɬɪ. 8).

Ȼɨɥɶɲɨɣ ɪɚɫɯɨɞ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ. ɋɧɢɡɢɬɶ ɞɚɜɥɟɧɢɟ ɬɨɩɥɢɜɚ (ɫɦ. ɝɥɚɜɭ 4 "Ɍɟɯɧɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɨɛɴɟɦ ɩɨɫɬɚɜɤɢ", ɫɬɪ. 8). 
ɉɪɨɜɟɪɢɬɶ ɫɦɟɫɢɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ.

ɇɟɞɨɫɬɚɬɨɱɧɚɹ ɜɟɧɬɢɥɹɰɢɹ ɤɨɬɟɥɶɧɨɣ 
ɢɥɢ ɡɚɫɨɪ ɜ ɩɪɢɬɨɱɧɨɦ ɜɨɡɞɭɯɨɜɨɞɟ.

ɇɟɞɨɫɬɚɬɨɤ ɜɨɡɞɭɯɚ, ɨɛɟɫɩɟɱɢɬɶ ɜɟɧɬɢɥɹɰɢɸ.
ɉɪɨɜɟɪɢɬɶ ɤɚɧɚɥ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ.

Ɂɚɝɪɹɡɧɟɧɧɚɹ ɝɨɪɟɥɤɚ. Ɉɱɢɫɬɢɬɶ ɝɨɪɟɥɤɭ ɢ ɤɪɵɥɶɱɚɬɤɭ ɜɟɧɬɢɥɹɬɨɪɚ.
ɍɫɬɚɧɨɜɥɟɧɚ ɧɟɩɪɚɜɢɥɶɧɚɹ ɮɨɪɫɭɧɤɚ. Ɂɚɦɟɧɢɬɶ ɮɨɪɫɭɧɤɭ.
ɇɟɢɫɩɪɚɜɧɨɫɬɶ ɮɨɪɫɭɧɤɢ. Ɂɚɦɟɧɢɬɶ ɮɨɪɫɭɧɤɭ.
ɇɟɩɪɚɜɢɥɶɧɚɹ ɫɦɟɫɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ. Ɂɚɦɟɧɢɬɶ ɫɦɟɫɢɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ.

ɇɢɡɤɨɟ ɫɨɞɟɪɠɚɧɢɟ 
CO2 (< 13,5%).

ɋɥɢɲɤɨɦ ɜɵɫɨɤɢɣ ɧɚɩɨɪ ɜɟɧɬɢɥɹɬɨɪɚ. ɋɧɢɡɢɬɶ ɧɚɩɨɪ ɜɟɧɬɢɥɹɬɨɪɚ (ɫɦ. ɝɥɚɜɭ 4 "Ɍɟɯɧɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɨɛɴɟɦ ɩɨɫɬɚɜɤɢ", ɫɬɪ. 8).

ɋɥɢɲɤɨɦ ɧɢɡɤɢɣ ɪɚɫɯɨɞ ɞɢɡɟɥɶɧɨɝɨ 
ɬɨɩɥɢɜɚ.

ɍɜɟɥɢɱɢɬɶ ɞɚɜɥɟɧɢɟ ɬɨɩɥɢɜɚ (ɫɦ. ɝɥɚɜɭ 4 "Ɍɟɯɧɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɨɛɴɟɦ ɩɨɫɬɚɜɤɢ", ɫɬɪ. 8).

ɉɨɞɫɨɫ ɜɨɡɞɭɯɚ. ɉɨɞɬɹɧɭɬɶ ɤɥɸɱɨɦ ɜɪɭɱɧɭɸ ɤɪɟɩɟɠɧɵɟ ɛɨɥɬɵ ɞɜɟɪɰɵ 
ɝɨɪɟɥɤɢ. ɉɪɨɜɟɪɢɬɶ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɩɪɢɫɨɟɞɢɧɢɬɟɥɶɧɨɝɨ 
ɭɱɚɫɬɤɚ ɞɵɦɨɜɨɣ ɬɪɭɛɵ (ɫɦ. ɝɥɚɜɭ 8.2 "ɉɪɨɜɟɪɤɚ 
ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɬɪɚɤɬɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ", ɫɬɪ. 39).

ɉɨɜɪɟɠɞɟɧɨ ɭɩɥɨɬɧɟɧɢɟ ɦɟɠɞɭ ɬɪɭɛɨɣ 
ɝɨɪɟɥɤɨɣ ɢ ɫɦɟɫɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɨɣ.

ɍɫɬɚɧɨɜɢɬɶ ɧɨɜɨɟ ɭɩɥɨɬɧɟɧɢɟ.

ɇɟɩɪɚɜɢɥɶɧɚɹ ɫɦɟɫɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ. ɉɪɨɜɟɪɢɬɶ ɫɦɟɫɢɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ.
ɍɫɬɚɧɨɜɥɟɧɚ ɧɟɩɪɚɜɢɥɶɧɚɹ ɮɨɪɫɭɧɤɚ. Ɂɚɦɟɧɢɬɶ ɮɨɪɫɭɧɤɭ.
ɇɟɢɫɩɪɚɜɧɨɫɬɶ ɮɨɪɫɭɧɤɢ. Ɂɚɦɟɧɢɬɶ ɮɨɪɫɭɧɤɭ.
Ɂɚɝɪɹɡɧɟɧ ɮɢɥɶɬɪ ɮɨɪɫɭɧɤɢ. Ɂɚɦɟɧɢɬɶ ɮɨɪɫɭɧɤɭ.

Ƚɨɪɟɥɤɚ ɫɬɚɪɬɭɟɬ, 
ɭɤɚɡɚɬɟɥɶ ɭɪɨɜɧɹ 
ɬɨɩɥɢɜɚ ɧɚ ɮɢɥɶɬɪɟ 
ɨɫɬɚɟɬɫɹ ɩɭɫɬɵɦ.

ɇɟɩɪɚɜɢɥɶɧɨɟ ɩɨɞɤɥɸɱɟɧɢɟ ɩɪɢ ɩɟɪɜɨɦ 
ɩɭɫɤɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ.

ɉɪɨɜɟɪɢɬɶ ɩɨɞɫɨɟɞɢɧɟɧɢɟ ɬɨɩɥɢɜɧɵɯ ɲɥɚɧɝɨɜ.

Ɍɪɭɛɨɩɪɨɜɨɞ ɧɟ ɛɵɥ ɡɚɩɨɥɧɟɧ ɬɨɩɥɢɜɨɦ 
ɩɟɪɟɞ ɩɭɫɤɨɦ, ɩɨɬɪɟɛɭɟɬɫɹ ɧɟɫɤɨɥɶɤɨ 
ɦɢɧɭɬ ɞɥɹ ɜɫɚɫɵɜɚɧɢɹ ɬɨɩɥɢɜɚ.

ɍɞɚɥɢɬɶ ɜɨɡɞɭɯ ɢɡ ɬɨɩɥɢɜɨɩɪɨɜɨɞɚ (ɫɦ. ɝɥɚɜɭ 6.2 
"ɉɪɨɜɟɪɤɚ ɢ ɩɨɞɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦɵ ɩɨɞɚɱɢ ɞɢɡɟɥɶɧɨɝɨ 
ɬɨɩɥɢɜɚ", ɫɬɪ. 16).

ȿɫɬɶ ɥɢ ɬɨɩɥɢɜɨ ɜ ɛɚɤɟ? Ɉɬɤɪɵɬ ɜɟɧɬɢɥɶ 
ɧɚ ɜɫɚɫɵɜɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ?

ɉɪɨɜɟɪɢɬɶ ɩɨɤɚɡɚɧɢɟ ɭɪɨɜɧɹ ɬɨɩɥɢɜɚ ɜ ɛɚɤɟ ɢ ɜɟɧɬɢɥɶ 
ɧɚ ɜɫɚɫɵɜɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ.

ɇɟɩɪɚɜɢɥɶɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɩɨɬɨɤɚ ɱɟɪɟɡ 
ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ.

ɉɪɨɜɟɪɢɬɶ ɧɚɩɪɚɜɥɟɧɢɟ ɩɨɬɨɤɚ ɱɟɪɟɡ ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ.

ɇɟɢɫɩɪɚɜɧɚ ɦɭɮɬɚ ɦɟɠɞɭ ɦɨɬɨɪɨɦ ɢ 
ɬɨɩɥɢɜɧɵɦ ɧɚɫɨɫɨɦ.

Ɂɚɦɟɧɢɬɶ ɦɭɮɬɭ.

ɇɟɩɥɨɬɧɨɫɬɢ ɧɚ ɜɫɚɫɵɜɚɸɳɟɣ ɥɢɧɢɢ ɢɥɢ 
ɫɥɢɲɤɨɦ ɜɵɫɨɤɨɟ ɪɚɡɪɟɠɟɧɢɟ. ɉɟɪɟɠɚɬ 
ɬɨɩɥɢɜɨɩɪɨɜɨɞ.

ɉɪɨɜɟɪɢɬɶ ɬɨɩɥɢɜɨɩɪɨɜɨɞ (ɫɦ. ɝɥɚɜɭ 9.4 
"ɉɪɨɜɟɪɤɚ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɜɫɚɫɵɜɚɸɳɟɝɨ 
ɬɪɭɛɨɩɪɨɜɨɞɚ", ɫɬɪ. 45).

Ɂɚɤɪɵɬ ɨɬɞɟɥɶɧɵɣ ɜɟɧɬɢɥɶ, ɧɚɩɪɢɦɟɪ, 
ɜɟɧɬɢɥɶ ɬɨɩɥɢɜɧɨɝɨ ɛɚɤɚ.

Ɉɬɤɪɵɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɜɟɧɬɢɥɶ. 
ɉɪɨɜɟɪɢɬɶ ɩɪɨɤɥɚɞɤɭ ɬɨɩɥɢɜɨɩɪɨɜɨɞɚ.
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ɏɥɨɩɤɢ ɢɥɢ "ɠɟɫɬɤɢɣ" 
ɫɬɚɪɬ ɝɨɪɟɥɤɢ.

ɇɟɩɪɚɜɢɥɶɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɡɚɩɚɥɶɧɵɯ 
ɷɥɟɤɬɪɨɞɨɜ.

ɉɪɨɜɟɪɢɬɶ ɡɚɩɚɥɶɧɵɟ ɷɥɟɤɬɪɨɞɵ, ɡɚɦɟɧɢɬɶ ɜ ɫɥɭɱɚɟ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ

: ɉɪɢ ɩɨɜɬɨɪɧɵɯ ɩɨɩɵɬɤɚɯ ɫɬɚɪɬɚ ɜɨɡɦɨɠɧɨ 
ɨɛɪɚɡɨɜɚɧɢɟ ɩɚɪɨɜ ɬɨɩɥɢɜɚ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 
ɯɥɨɩɤɚɦ.

ɋɥɢɲɤɨɦ ɧɢɡɤɨɟ ɞɚɜɥɟɧɢɟ ɬɨɩɥɢɜɚ. Ɉɬɪɟɝɭɥɢɪɨɜɚɬɶ ɞɚɜɥɟɧɢɟ ɬɨɩɥɢɜɚ.
ɇɟɢɫɩɪɚɜɧɨɫɬɶ ɮɨɪɫɭɧɤɢ. Ɂɚɦɟɧɢɬɶ ɮɨɪɫɭɧɤɭ.
ɇɟɩɥɨɬɧɨɫɬɶ ɦɟɠɞɭ ɬɨɩɥɢɜɧɵɦ ɧɚɫɨɫɨɦ, 
ɬɨɩɥɢɜɧɨɣ ɬɪɭɛɨɣ, ɩɨɞɨɝɪɟɜɚɬɟɥɟɦ 
ɬɨɩɥɢɜɚ ɢ ɮɨɪɫɭɧɤɨɣ.

ɉɪɨɜɟɪɢɬɶ ɩɥɨɬɧɨɫɬɶ ɫɨɟɞɢɧɟɧɢɣ.

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɣ ɜɩɪɵɫɤ ɱɟɪɟɡ ɮɨɪɫɭɧɤɭ, 
ɢɡ-ɡɚ ɷɬɨɝɨ ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɨɟ ɨɛɪɚɡɨ-
ɜɚɧɢɟ ɩɚɪɨɜ ɬɨɩɥɢɜɚ.

ɇɟ ɡɚɤɪɵɜɚɟɬɫɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɤɥɚɩɚɧ. Ɂɚɦɟɧɢɬɶ 
ɬɨɩɥɢɜɧɵɣ ɧɚɫɨɫ.

ȼɨɡɞɭɯ ɜ ɫɬɟɪɠɧɟ ɮɨɪɫɭɧɤɢ. ɉɪɨɜɟɪɢɬɶ ɭɩɥɨɬɧɟɧɢɹ ɫɢɫɬɟɦɵ ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ.
Ɂɚɤɥɢɧɢɜɚɟɬ ɨɝɪɚɧɢɱɢɬɟɥɶ ɬɹɝɢ ɜ 
ɨɬɤɪɵɬɨɦ ɩɨɥɨɠɟɧɢɢ, ɢɡ-ɡɚ ɷɬɨɝɨ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɟ ɭɫɥɨɜɢɹ ɬɹɝɢ.

ɉɪɨɜɟɪɢɬɶ ɨɝɪɚɧɢɱɢɬɟɥɶ ɬɹɝɢ.

ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɤɥɚɩɚɧ ɨɬɤɪɵɜɚɟɬɫɹ 
ɧɟɩɪɚɜɢɥɶɧɨ.

ɉɪɨɜɟɪɢɬɶ ɤɚɬɭɲɤɭ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɡɚɦɟɧɢɬɶ.

Ɂɚɝɪɹɡɧɟɧɚ ɮɨɪɫɭɧɤɚ, 
ɨɬɥɨɠɟɧɢɹ ɫɚɠɢ ɜ 
ɫɦɟɫɢɬɟɥɶɧɨɣ 
ɫɢɫɬɟɦɟ.

ɇɟɢɫɩɪɚɜɧɨɫɬɶ ɮɨɪɫɭɧɤɢ. Ɂɚɦɟɧɢɬɶ ɮɨɪɫɭɧɤɭ.
ɋɥɢɲɤɨɦ ɜɵɫɨɤɨɟ ɞɚɜɥɟɧɢɟ ɬɨɩɥɢɜɚ. Ɉɬɪɟɝɭɥɢɪɨɜɚɬɶ ɞɚɜɥɟɧɢɟ ɬɨɩɥɢɜɚ.
ɇɟɩɪɚɜɢɥɶɧɚɹ ɮɨɪɫɭɧɤɚ. ɉɪɨɜɟɪɢɬɶ ɮɨɪɫɭɧɤɭ (ɫɦ. ɝɥɚɜɭ 4.3 "ɍɫɬɚɧɨɜɨɱɧɵɟ 

ɩɚɪɚɦɟɬɪɵ ɢ ɩɪɢɦɟɧɹɟɦɵɟ ɮɨɪɫɭɧɤɢ", ɫɬɪ. 10), 
ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɡɚɦɟɧɢɬɶ.

ɇɟɩɪɚɜɢɥɶɧɚɹ ɫɦɟɫɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ. ɉɪɨɜɟɪɢɬɶ ɫɦɟɫɢɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɡɚɦɟɧɢɬɶ(ɫɦ. ɝɥɚɜɭ 4.1 "Ɍɢɩɵ ɝɨɪɟɥɨɤ", ɫɬɪ. 8).

Ɂɚɝɪɹɡɧɟɧɚ ɫɦɟɫɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ. Ɉɱɢɫɬɢɬɶ ɫɦɟɫɢɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɡɚɦɟɧɢɬɶ.

ɇɟɩɪɚɜɢɥɶɧɵɣ ɪɨɡɠɢɝ. ɉɪɨɜɟɪɢɬɶ ɡɚɩɚɥɶɧɵɟ ɷɥɟɤɬɪɨɞɵ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɡɚɦɟɧɢɬɶ(ɫɦ. ɝɥɚɜɭ 4.1 "Ɍɢɩɵ ɝɨɪɟɥɨɤ", ɫɬɪ. 8).

ɇɟɩɥɨɬɧɨɫɬɶ ɦɟɠɞɭ ɮɨɪɫɭɧɤɨɣ ɢ 
ɩɨɞɨɝɪɟɜɚɬɟɥɟɦ ɬɨɩɥɢɜɚ.

Ɍɳɚɬɟɥɶɧɨ ɨɱɢɫɬɢɬɶ ɮɨɪɫɭɧɤɭ ɢ ɩɨɞɨɝɪɟɜɚɬɟɥɶ ɬɨɩɥɢɜɚ, 
ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɡɚɦɟɧɢɬɶ (ɩɪɨɜɟɪɢɬɶ ɭɩɥɨɬɧɢɬɟɥɶ-
ɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ).

Ʉɨɥɟɛɚɧɢɹ ɞɚɜɥɟɧɢɹ – ɩɭɡɵɪɢ ɜɨɡɞɭɯɚ ɜ 
ɬɨɩɥɢɜɟ.

ɍɞɚɥɢɬɶ ɜɨɡɞɭɯ ɢɡ ɬɨɩɥɢɜɨɩɪɨɜɨɞɚ.

ɇɟɩɪɚɜɢɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɬɨɩɨɱɧɨɣ 
ɤɚɦɟɪɟ.

ɉɪɨɜɟɪɢɬɶ ɬɹɝɭ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɬɪɟɝɭɥɢɪɨɜɚɬɶ 
ɨɝɪɚɧɢɱɢɬɟɥɶ ɬɹɝɢ.

ɉɨɜɪɟɠɞɟɧɨ ɭɩɥɨɬɧɟɧɢɟ ɦɟɠɞɭ 
ɫɦɟɫɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɨɣ ɢ ɬɪɭɛɨɣ 
ɝɨɪɟɥɤɢ.

ɉɪɨɜɟɪɢɬɶ ɭɩɥɨɬɧɟɧɢɟ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɡɚɦɟɧɢɬɶ.

ɇɟɢɫɩɪɚɜɟɧ ɤɥɚɩɚɧ ɪɟɝɭɥɢɪɨɜɤɢ 
ɞɚɜɥɟɧɢɹ.

Ɂɚɦɟɧɢɬɶ ɬɨɩɥɢɜɧɵɣ ɧɚɫɨɫ.

ȼɩɪɵɫɤ ɬɨɩɥɢɜɚ ɢ 
ɝɨɪɟɧɢɟ ɩɨɫɥɟ 
ɨɬɤɥɸɱɟɧɢɹ ɝɨɪɟɥɤɢ. 

ɇɟɞɨɫɬɚɬɨɱɧɨ ɜɵɩɭɳɟɧ ɜɨɡɞɭɯ ɢɡ 
ɬɨɩɥɢɜɨɩɪɨɜɨɞɨɜ.

ɍɞɚɥɢɬɶ ɜɨɡɞɭɯ ɢɡ ɬɨɩɥɢɜɨɩɪɨɜɨɞɚ (ɫɦ. ɝɥɚɜɭ 6.3 
"ɍɞɚɥɟɧɢɟ ɜɨɡɞɭɯɚ ɢɡ ɬɨɩɥɢɜɨɩɪɨɜɨɞɚ", ɫɬɪ. 17).

ɇɟɩɥɨɬɧɨɫɬɢ ɧɚ ɜɫɚɫɵɜɚɸɳɟɦ 
ɬɪɭɛɨɩɪɨɜɨɞɟ, ɢɡ-ɡɚ ɷɬɨɝɨ ɩɨɞɫɨɫ 
ɜɨɡɞɭɯɚ. ȼɨɡɞɭɯ ɜ ɫɬɟɪɠɧɟ ɮɨɪɫɭɧɤɢ.

ɉɪɨɜɟɪɢɬɶ ɭɩɥɨɬɧɟɧɢɹ ɫɢɫɬɟɦɵ ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ.
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