
ɇȺɋɌȿɇɇɕȿ

ɊɍɄɈȼɈȾɋɌȼɈ ɉɈ ɗɄɋɉɅɍȺɌȺɐɂɂ.
ɂɇɋɌɊɍɄɐɂə ɉɈ ɆɈɇɌȺɀɍ, Ɍȿɏɇɂ-

ɑȿɋɄɈɆɍ ɈȻɋɅɍɀɂȼȺɇɂɘ ɂ Ɋȿ-
ɆɈɇɌɍ (ɌȿɏɇɂɑȿɋɄɂɃ ɉȺɋɉɈɊɌ)

ȽȺɁɈȼɕȿ
ɄɈɇȾȿɇɋȺɐɂɈɇ-
ɇɕȿ ɄɈɌɅɕ

CITY
C.S.I.

GREEN



2

ɍɜɚɠɚɟɦɵɣ Ʉɥɢɟɧɬ!

ɑɬɨɛɵ ɥɭɱɲɟ ɩɨɡɧɚɤɨɦɢɬɶɫɹ ɫɨ ɫɜɨɢɦ ɧɨɜɵɦ ɤɨɬɥɨɦ ɢ ɜ ɩɨɥɧɨɣ ɦɟɪɟ ɨɰɟɧɢɬɶ ɩɪɟɢɦɭɳɟɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɨɬɨɩɥɟɧɢɹ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɝɨɪɹɱɟɣ ɜɨɞɵ, ɦɵ ɩɪɨɫɢɦ ȼɚɫ ɜɧɢɦɚɬɟɥɶɧɨ ɩɪɨɱɢɬɚɬɶ ɷɬɨ ɪɭɤɨɜɨɞɫɬɜɨ. Ɉɧɨ ɩɨɦɨɠɟɬ ȼɚɦ  ɩɪɚɜɢɥɶɧɨ ɩɨɥɶɡɨɜɚɬɶɫɹ 
ɤɨɬɥɨɦ ɢ ɜ ɧɭɠɧɨɟ ɜɪɟɦɹ ɩɪɨɜɨɞɢɬɶ ɟɝɨ ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɟ.

ɍɫɬɚɧɨɜɤɚ ɢ ɧɚɥɚɞɤɚ ɤɨɬɥɚ ɞɨɥɠɧɚ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɦɢ ɫɩɟɰɢɚɥɢɫɬɚɦɢ, ɨɛɭɱɟɧɧɵɦ ɢ ɞɨɩɭɳɟɧɧɵɦɢ  ɤ  ɪɚɛɨɬɟ  ɫ  
ɞɚɧɧɵɦ  ɨɛɨɪɭɞɨɜɚɧɢɟɦ,  ɜ  ɫɨɨɬɜɟɬɫɬɜɢɢ  ɫ  ɞɟɣɫɬɜɭɸɳɢɦɢ  ɧɨɪɦɚɬɢɜɚɦɢ.  ɉɪɢ  ɦɨɧɬɚɠɟ  ɤɨɬɥɚ  ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɦɟɫɬɧɵɟ 
ɧɨɪɦɵ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɢ ɝɚɡɨɜɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ.

Ɇɚɪɤɢɪɨɜɤɚ  ɭɤɚɡɵɜɚɟɬ  ɧɚ  ɫɨɨɬɜɟɬɫɬɜɢɟ  ɢɡɞɟɥɢɹ  ɬɟɯɧɢɱɟɫɤɢɦ  ɪɟɝɥɚɦɟɧɬɚɦ  ɍɤɪɚɢɧɵ,  ɍɡɛɟɤɢɫɬɚɧɚ, Ȼɟɥɚɪɭɫɢ, 
Ʉɚɡɚɯɫɬɚɧɚ, Ɇɨɥɞɨɜɵ ɢ Ɋɨɫɫɢɢ.

ȼ ɬɟɤɫɬɟ ɪɭɤɨɜɨɞɫɬɜɚ ɜɵ ɦɨɠɟɬɟ ɜɫɬɪɟɬɢɬɶ ɫɥɟɞɭɸɳɢɟ ɫɢɦɜɨɥɵ:

 b ȼɇɂɆȺɇɂȿ = ɞɟɣɫɬɜɢɹ, ɤɨɬɨɪɵɟ ɬɪɟɛɭɸɬ ɩɨɜɵɲɟɧɧɨɝɨ ɜɧɢɦɚɧɢɹ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɩɨɞɝɨɬɨɜɤɢ

 a ɁȺɉɊȿɓȿɇɈ = ɞɟɣɫɬɜɢɹ, ɤɨɬɨɪɵɟ ɇȿɅɖɁə ȼɕɉɈɅɇəɌɖ ɧɢ ɜ ɤɨɟɦ ɫɥɭɱɚɟ
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1 ɉɊȿȾɍɉɊȿɀȾȿɇɂə ɂ ɆȿɊɕ ȻȿɁɈɉȺɋɇɈɋɌɂ
 b Ʉɨɬɥɵ ɫɩɪɨɟɤɬɢɪɨɜɚɧɵ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɡɚɳɢɬɢɬɶ 
ɩɨɥɶɡɨɜɚɬɟɥɹ ɢ ɦɨɧɬɚɠɧɢɤɚ ɨɬ ɜɨɡɦɨɠɧɵɯ ɧɟɫɱɚɫɬɧɵɯ 
ɫɥɭɱɚɟɜ. Ʉɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɦ ɫɩɟɰɢɚɥɢɫɬɚɦ, ɩɨɫɥɟ 
ɤɚɠɞɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɜ ɪɚɛɨɬɭ ɤɨɬɥɚ ɧɟɨɛɯɨɞɢɦɨ, ɭɞɟ-
ɥɹɬɶ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɫɨɟɞɢɧɟɧɢɹɦ, ɨɫɨ-
ɛɟɧɧɨ ɨɝɨɥɟɧɧɵɦ ɱɚɫɬɹɦ ɩɪɨɜɨɞɨɜ, ɤɨɬɨɪɵɟ ɧɢ ɜ ɤɨɟɦ 
ɫɥɭɱɚɟ ɧɟ ɞɨɥɠɧɵ ɜɵɯɨɞɢɬɶ ɡɚ ɩɪɟɞɟɥɵ ɤɥɟɦɦɧɨɣ ɤɨ-
ɥɨɞɤɢ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɤɨɧɬɚɤɬɚ ɫ ɧɢɦɢ.

 b Ⱦɚɧɧɨɟ ɪɭɤɨɜɨɞɫɬɜɨ ɹɜɥɹɟɬɫɹ ɧɟɨɬɴɟɦɥɟɦɨɣ ɱɚɫɬɶɸ 
ɤɨɬɥɚ ɢ ɩɨɷɬɨɦɭ ɟɝɨ ɧɟɨɛɯɨɞɢɦɨ ɛɟɪɟɠɧɨ ɫɨɯɪɚɧɹɬɶ. 
Ɋɭɤɨɜɨɞɫɬɜɨ ɞɨɥɠɧɨ ɜɫɟɝɞɚ ɧɚɯɨɞɢɬɶɫɹ ɪɹɞɨɦ ɫ ɤɨɬɥɨɦ, 
ɞɚɠɟ ɜ ɫɥɭɱɚɟ ɩɟɪɟɞɚɱɢ ɞɪɭɝɨɦɭ ɜɥɚɞɟɥɶɰɭ ɢɥɢ ɩɨɥɶɡɨ-
ɜɚɬɟɥɸ ɢ ɜ ɫɥɭɱɚɟ ɩɟɪɟɧɨɫɚ ɧɚ ɞɪɭɝɭɸ ɫɢɫɬɟɦɭ ɨɬɨɩɥɟ-
ɧɢɹ. ȼ ɫɥɭɱɚɟ ɩɨɜɪɟɠɞɟɧɢɹ ɢɥɢ ɭɬɟɪɢ ɪɭɤɨɜɨɞɫɬɜɚ, ɬɪɟ-
ɛɭɣɬɟ ɜ ɋɟɪɜɢɫɧɨɣ ɫɥɭɠɛɟ ɞɪɭɝɨɣ ɷɤɡɟɦɩɥɹɪ.

 b Ɇɨɧɬɚɠ ɤɨɬɥɚ, ɢ ɥɸɛɚɹ ɨɩɟɪɚɰɢɹ ɩɨ ɪɟɦɨɧɬɭ ɢ ɬɟɯɧɢɱɟ-
ɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ɞɨɥɠɧɵ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɤɜɚɥɢɮɢ-
ɰɢɪɨɜɚɧɧɵɦɢ ɫɩɟɰɢɚɥɢɫɬɚɦɢ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭ-
ɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɢ  ɫɬɚɧɞɚɪɬɚɦɢ. 

 b Ʉɨɬёɥ ɧɟɨɛɯɨɞɢɦɨ ɨɛɫɥɭɠɢɜɚɬɶ ɨɞɢɧ ɪɚɡ ɜ ɝɨɞ. Ⱦɟɧɶ ɨɛ-
ɫɥɭɠɢɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɡɚɪɚɧɟɟ ɫɨɝɥɚɫɨɜɚɬɶ ɫ ɋɟɪɜɢɫ-
ɧɨɣ ɋɥɭɠɛɨɣ.

 b Ɇɨɧɬɚɠɧɢɤ ɞɨɥɠɟɧ ɨɛɴɹɫɧɢɬɶ ɩɨɥɶɡɨɜɚɬɟɥɸ, ɤɚɤ ɪɚɛɨɬɚ-
ɟɬ ɞɚɧɧɵɣ ɚɩɩɚɪɚɬ, ɢ ɨɡɧɚɤɨɦɢɬɶ ɟɝɨ ɫ ɨɫɧɨɜɧɵɦɢ ɩɪɚɜɢ-
ɥɚɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

 b Ɂɚɩɪɟɳɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɨɬёɥ ɧɟ ɩɨ ɧɚɡɧɚɱɟɧɢɸ. 
ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɫɧɢɦɚɟɬ ɫ ɫɟɛɹ ɜɫɹɤɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ 
ɡɚ ɧɚɧɟɫёɧɧɵɣ ɥɸɞɹɦ, ɠɢɜɨɬɧɵɦ ɢɥɢ ɩɪɟɞɦɟɬɚɦ ɭɳɟɪɛ, 
ɜɵɡɜɚɧɧɵɣ ɞɨɩɭɳɟɧɧɵɦɢ ɩɪɢ ɦɨɧɬɚɠɟ ɢ ɬɟɯɧɢɱɟɫɤɨɦ ɨɛ-
ɫɥɭɠɢɜɚɧɢɢ ɨɲɢɛɤɚɦɢ ɢ ɧɟɩɪɚɜɢɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɟɣ.

 b ɉɨɫɥɟ ɪɚɫɩɚɤɨɜɤɢ ɤɨɬɥɚ ɩɪɨɜɟɪɶɬɟ ɤɨɦɩɥɟɤɬɧɨɫɬɶ ɢɡɞɟ-
ɥɢɹ, ɢ ɜ ɫɥɭɱɚɟ ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ ɡɚɤɚɡɭ ɨɛɪɚɬɢɬɟɫɶ ɤ ɞɢ-
ɥɟɪɭ, ɝɞɟ ɛɵɥɨ ɩɪɢɨɛɪɟɬɟɧɨ ɨɛɨɪɭɞɨɜɚɧɢɟ.

 b ɋɥɢɜ ɢɡ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ ɤɨɬɥɚ ɞɨɥɠɟɧ ɫɨ-
ɟɞɢɧɹɬɶɫɹ ɫ ɫɢɫɬɟɦɨɣ ɞɪɟɧɚɠɚ ɢ ɨɬɜɨɞɚ ɜɨɞɵ. ɉɪɨɢɡɜɨ-
ɞɢɬɟɥɶ ɤɨɬɥɚ ɧɟ ɧɟɫёɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɡɚ ɭɳɟɪɛ ɢ ɩɨɞ-
ɬɨɩɥɟɧɢɹ, ɜɵɡɜɚɧɧɵɟ ɨɬɫɭɬɫɬɜɢɟɦ ɫɢɫɬɟɦɵ ɞɪɟɧɚɠɚ.

 b ɉɨɦɟɫɬɢɬɟ ɭɩɚɤɨɜɨɱɧɵɣ ɦɚɬɟɪɢɚɥ ɜ ɫɩɟɰɢɚɥɶɧɵɟ ɤɨɧɬɟɣ-
ɧɟɪɵ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞёɧɧɵɯ ɦɟɫɬɚɯ 
ɞɥɹ ɫɛɨɪɚ ɦɭɫɨɪɚ ɞɥɹ ɟɝɨ ɩɨɫɥɟɞɭɸɳɟɣ ɩɟɪɟɪɚɛɨɬɤɢ.

 b Ɉɬɯɨɞɵ ɧɟɨɛɯɨɞɢɦɨ ɭɬɢɥɢɡɢɪɨɜɚɬɶ ɛɟɡɨɩɚɫɧɵɦ ɞɥɹ ɡɞɨ-
ɪɨɜɶɹ ɱɟɥɨɜɟɤɚ ɫɩɨɫɨɛɨɦ, ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɟɯɧɨɥɨ-
ɝɢɣ ɢɥɢ ɦɟɬɨɞɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɥɢ ɛɵ ɧɚɧɟɫɬɢ ɭɳɟɪɛ ɨɤɪɭ-
ɠɚɸɳɟɣ ɫɪɟɞɟ.

 b ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɤɨɬɥɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɩɪɟɞɢɬɶ ɩɨɥɶɡɨ-
ɜɚɬɟɥɹ ɨ ɬɨɦ, ɱɬɨ:

- ɜ ɫɥɭɱɚɟ ɭɬɟɱɟɤ ɜɨɞɵ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɤɪɵɬɶ ɩɨɞɚɱɭ 
ɜɨɞɵ ɢ ɧɟɦɟɞɥɟɧɧɨ ɜɵɡɜɚɬɶ ɋɟɪɜɢɫɧɭɸ ɫɥɭɠɛɭ

- ɨɧ ɞɨɥɠɟɧ ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɪɨɜɟɪɹɬɶ, ɱɬɨ ɪɚɛɨɱɟɟ ɞɚɜɥɟ-
ɧɢɟ ɜ ɫɢɫɬɟɦɟ ɨɬɨɩɥɟɧɢɹ ɜɵɲɟ 1 ɛɚɪ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨ-
ɫɬɢ ɨɧ ɞɨɥɠɟɧ ɜɨɫɫɬɚɧɚɜɥɢɜɚɬɶ ɧɨɪɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ 
ɞɚɜɥɟɧɢɹ, ɤɚɤ ɨɩɢɫɚɧɨ ɜ ɝɥɚɜɟ «Ɂɚɩɨɥɧɟɧɢɟ ɫɢɫɬɟɦɵ».

- ɟɫɥɢ ɤɨɬёɥ ɧɟ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɬɟɱɟɧɢɟ ɞɥɢɬɟɥɶ-
ɧɨɝɨ ɜɪɟɦɟɧɢ, ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ 
ɨɩɟɪɚɰɢɢ:
- ɜɵɤɥɸɱɢɬɶ ɝɥɚɜɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɤɨɬɥɚ ɢ ɝɥɚɜɧɵɣ 
ɜɵɤɥɸɱɚɬɟɥɶ ɜɫɟɣ ɫɢɫɬɟɦɵ;

- ɡɚɤɪɵɬɶ ɜɟɧɬɢɥɢ ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ ɢ ɜɨɞɵ ɧɚ ɫɢɫɬɟɦɟ 
ɨɬɨɩɥɟɧɢɹ ɢ Ƚȼɋ;

- ɟɫɥɢ ɫɭɳɟɫɬɜɭɟɬ ɨɩɚɫɧɨɫɬɶ ɡɚɦɟɪɡɚɧɢɹ, ɫɥɢɬɶ ɜɨɞɭ 
ɢɡ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ.

ɇɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɫɥɟɞɭɸɳɢɟ ɩɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɚ 
ɢɦɟɧɧɨ:

 a Ɂɚɩɪɟɳɟɧɚ ɷɤɫɩɥɭɚɬɚɰɢɹ ɤɨɬɥɚ ɞɟɬɹɦ ɢ ɢɧɜɚɥɢɞɚɦ ɛɟɡ 
ɩɨɫɬɨɪɨɧɧɟɣ ɩɨɦɨɳɢ.

 a Ɂɚɩɪɟɳɟɧɨ ɜɤɥɸɱɚɬɶ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɭɫɬɪɨɣɫɬɜɚ ɢ ɩɪɢɛɨ-
ɪɵ, ɧɚɩɪɢɦɟɪ ɜɵɤɥɸɱɚɬɟɥɢ, ɛɵɬɨɜɭɸ ɬɟɯɧɢɤɭ ɢ ɩɪɨɱɟɟ, 
ɟɫɥɢ ɜɵ ɩɨɱɭɜɫɬɜɨɜɚɥɢ ɡɚɩɚɯ ɝɚɡɚ ɢɥɢ ɡɚɩɚɯ ɩɪɨɞɭɤɬɨɜ 
ɝɨɪɟɧɢɹ. ȼ ɫɥɭɱɚɟ ɭɬɟɱɟɤ ɝɚɡɚ ɨɬɤɪɨɣɬɟ ɨɤɧɚ ɢ ɞɜɟɪɢ ɢ 
ɩɪɨɜɟɬɪɢɬɟ ɩɨɦɟɳɟɧɢɟ, ɡɚɤɪɨɣɬɟ ɨɫɧɨɜɧɨɣ ɤɪɚɧ ɩɨɞɚɱɢ 
ɬɨɩɥɢɜɚ ɜ ɩɨɦɟɳɟɧɢɟ; ɧɟɦɟɞɥɟɧɧɨ ɜɵɡɨɜɢɬɟ ɋɟɪɜɢɫɧɭɸ 
ɫɥɭɠɛɭ.

 a ɇɟ ɩɪɢɤɚɫɚɣɬɟɫɶ ɤ ɤɨɬɥɭ ɜɥɚɠɧɵɦɢ ɢɥɢ ɦɨɤɪɵɦɢ ɱɚɫɬɹ-
ɦɢ ɬɟɥɚ.

 a ɍɫɬɚɧɨɜɢɬɟ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɪɟɠɢɦɨɜ ɜ ɩɨɥɨɠɟɧɢɟ OFF/
RESET ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɧɚ ɞɢɫɩɥɟɟ ɧɟ ɩɨɹɜɹɬɫɹ ɫɢɦɜɨɥɵ 
«- -», ɢ ɨɬɫɨɟɞɢɧɢɬɟ ɤɨɬёɥ ɨɬ ɫɟɬɢ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ, ɞɥɹ 
ɱɟɝɨ ɩɟɪɟɜɟɞɢɬɟ ɞɜɭɯɩɨɥɸɫɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɫɢɫɬɟɦɵ ɜ 
ɩɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɟɧɨ, ɩɪɟɠɞɟ ɱɟɦ ɜɵɩɨɥɧɹɬɶ ɨɩɟɪɚɰɢɢ 
ɩɨ ɨɱɢɫɬɤɟ.

 a Ɂɚɩɪɟɳɟɧɨ ɢɡɦɟɧɹɬɶ ɭɫɬɪɨɣɫɬɜɚ ɡɚɳɢɬɵ ɢ ɭɩɪɚɜɥɟ-
ɧɢɹ ɛɟɡ ɪɚɡɪɟɲɟɧɢɹ ɢɡɝɨɬɨɜɢɬɟɥɹ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɢɧɫɬɪɭɤɰɢɣ.

 a Ɂɚɩɪɟɳɟɧɨ ɬɹɧɭɬɶ, ɪɜɚɬɶ, ɫɤɪɭɱɢɜɚɬɶ ɷɥɟɤɬɪɨɩɪɨɜɨɞɚ, ɜɵ-
ɯɨɞɹɳɢɟ ɢɡ ɤɨɬɥɚ, ɞɚɠɟ ɟɫɥɢ ɨɬɤɥɸɱɟɧɨ ɷɥɟɤɬɪɨɩɢɬɚɧɢɟ.

 a Ɂɚɩɪɟɳɟɧɨ ɡɚɬɵɤɚɬɶ ɢɥɢ ɭɦɟɧɶɲɚɬɶ ɪɚɡɦɟɪ ɜɟɧɬɢɥɹɰɢ-
ɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɜ ɩɨɦɟɳɟɧɢɢ, ɝɞɟ ɭɫɬɚɧɨɜɥɟɧ ɤɨɬёɥ.

 a Ɂɚɩɪɟɳɟɧɨ ɯɪɚɧɢɬɶ ɤɨɧɬɟɣɧɟɪɵ ɢ ɝɨɪɸɱɢɟ ɦɚɬɟɪɢɚɥɵ ɢ 
ɜɟɳɟɫɬɜɚ ɜ ɩɨɦɟɳɟɧɢɢ, ɝɞɟ ɭɫɬɚɧɨɜɥɟɧ ɤɨɬёɥ.

 a Ɂɚɩɪɟɳɟɧɨ ɪɚɡɛɪɚɫɵɜɚɬɶ ɢɥɢ ɨɫɬɚɜɥɹɬɶ ɜ ɞɨɫɬɭɩɧɵɯ 
ɞɥɹ ɞɟɬɟɣ ɦɟɫɬɚɯ ɭɩɚɤɨɜɨɱɧɵɣ ɦɚɬɟɪɢɚɥ.

 a Ɂɚɩɪɟɳɟɧɨ ɩɟɪɟɤɪɵɜɚɬɶ ɫɥɢɜ ɤɨɧɞɟɧɫɚɬɚ.

 a Ɂɚɩɪɟɳɚɟɬɫɹ  ɯɪɚɧɟɧɢɟ  ɧɟɪɚɛɨɬɚɸɳɟɝɨ  ɤɨɬɥɚ  ɜ ɧɟ ɨɬɚ-
ɩɥɢɜɚɟɦɵɯ  ɩɨɦɟɳɟɧɢɹɯ  ɩɪɢ  ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ ɧɢɠɟ 0°ɋ.
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2 ɈɉɂɋȺɇɂȿ ɄɈɌɅȺ

ɇɚ ɤɨɬɥɟ ɭɫɬɚɧɨɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ ɡɚɳɢɬɵ:
 - ɩɪɟɞɟɥɶɧɵɣ ɬɟɪɦɨɫɬɚɬ, ɤɨɧɬɪɨɥɢɪɭɸɳɢɣ ɩɟɪɟɝɪɟɜ ɤɨɬɥɚ ɢ 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɩɨɥɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɜɫɟɣ ɫɢɫɬɟɦɵ. Ⱦɥɹ 
ɜɨɡɨɛɧɨɜɥɟɧɢɹ ɪɚɛɨɬɵ ɤɨɬɥɚ ɩɨɫɥɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɟɞɟɥɶ-
ɧɨɝɨ ɬɟɪɦɨɫɬɚɬɚ ɧɟɨɛɯɨɞɢɦɨ ɩɨɜɟɪɧɭɬɶ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɪɟ-
ɠɢɦɨɜ ɪɚɛɨɬɵ ɜ ɩɨɥɨɠɟɧɢɟ OFF/RESET, ɚ ɡɚɬɟɦ ɫɧɨɜɚ ɜɟɪ-
ɧɭɬɶ ɟɝɨ ɜ ɧɭɠɧɨɟ ɩɨɥɨɠɟɧɢɟ

 - ɞɚɬɱɢɤ ɞɵɦɨɜɵɯ ɝɚɡɨɜ: ɩɪɢ ɟɝɨ ɫɪɚɛɚɬɵɜɚɧɢɢ ɩɪɨɢɫɯɨɞɢɬ 
ɚɜɚɪɢɣɧɚɹ ɨɫɬɚɧɨɜɤɚ ɤɨɬɥɚ. ɋɪɚɛɚɬɵɜɚɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɜ 
ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɩɪɟɜɵ-
ɲɚɟɬ ɦɚɤɫɢɦɚɥɶɧɭɸ ɪɚɛɨɱɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɞɵɦɨɜɵɯ ɝɚɡɨɜ

 - ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ 3 ɛɚɪ ɧɚ ɫɢɫɬɟɦɟ ɨɬɨɩɥɟɧɢɹ
 - ɦɢɤɪɨɩɪɨɰɟɫɫɨɪ ɤɨɧɬɪɨɥɢɪɭɟɬ ɧɟɩɪɟɪɵɜɧɨɫɬɶ ɰɟɩɢ ɞɚɬɱɢ-
ɤɨɜ, ɜ ɫɥɭɱɚɟ ɚɜɚɪɢɢ ɧɚ ɞɢɫɩɥɟɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭ-
ɸɳɟɟ ɫɨɨɛɳɟɧɢɟ

 - ɫɢɮɨɧ ɫɥɢɜɚ ɤɨɧɞɟɧɫɚɬɚ ɫ ɩɨɩɥɚɜɤɨɦ, ɩɪɟɞɨɬɜɪɚɳɚɸɳɢɦ 
ɜɵɯɨɞ ɩɪɨɞɭɤɬɨɜ ɝɨɪɟɧɢɹ

 - ɞɚɬɱɢɤ ɭɪɨɜɧɹ ɤɨɧɞɟɧɫɚɬɚ, ɩɪɢ ɫɪɚɛɚɬɵɜɚɧɢɢ ɩɪɨɢɫɯɨɞɢɬ 
ɛɥɨɤɢɪɨɜɤɚ ɤɨɬɥɚ, ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɭɪɨɜɟɧɶ ɤɨɧɞɟɧɫɚɬɚ 
ɜɧɭɬɪɢ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɵɣ ɭɪɨɜɟɧɶ

 - ɮɭɧɤɰɢɹ ɡɚɳɢɬɵ ɨɬ ɡɚɦɟɪɡɚɧɢɹ ɩɟɪɜɨɝɨ ɭɪɨɜɧɹ (ɩɪɟɞɧɚɡɧɚ-
ɱɟɧɚ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɣ), ɚɤɬɢɜɧɚ ɞɚɠɟ ɜ ɬɨɦ 
ɫɥɭɱɚɟ, ɤɨɝɞɚ ɤɨɬёɥ ɧɚɯɨɞɢɬɫɹ ɜ ɪɟɠɢɦɟ ɨɠɢɞɚɧɢɹ, ɧɚɱɢɧɚɟɬ 
ɜɵɩɨɥɧɹɬɶɫɹ, ɤɨɝɞɚ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɨɩɭɫɤɚɟɬɫɹ ɧɢɠɟ 6°ɋ

 - ɞɢɚɝɧɨɫɬɢɤɚ ɨɬɫɭɬɫɬɜɢɹ ɰɢɪɤɭɥɹɰɢɢ ɜɨɞɵ, ɪɟɚɥɢɡɨɜɚɧɧɚɹ 
ɩɭɬёɦ ɫɪɚɜɧɢɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪ ɧɚ ɞɚɬɱɢɤɚɯ ɩɪɹɦɨɝɨ ɢ ɞɚɬ-
ɱɢɤɟ ɨɛɪɚɬɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɨɜ

 - ɞɚɬɱɢɤ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɤɨɧɬɪɨɥɢɪɭɟɬ ɨɬɫɭɬɫɬɜɢɟ ɜɨɞɵ ɜ ɤɨɬɥɟ
 - ɫɢɫɬɟɦɚ ɛɟɡɨɩɚɫɧɨɝɨ ɭɞɚɥɟɧɢɹ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɜɫɬɪɨɟɧɚ ɜ 
ɭɫɬɪɨɣɫɬɜɨ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɤɥɚɩɚɧɨɦ ɝɚɡɚ

 - ɤɨɧɬɪɨɥɶ ɩɟɪɟɝɪɟɜɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɚɤ ɧɚ ɩɨɞɚɸɳɟɦ, ɬɚɤ 
ɢ ɧɚ ɨɛɪɚɬɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɫ ɩɨɦɨɳɶɸ ɞɜɨɣɧɨɝɨ ɞɚɬɱɢɤɚ 
(ɩɪɟɞɟɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 95°ɋ)

 - ɷɥɟɤɬɪɨɧɧɚɹ ɦɨɞɭɥɹɰɢɹ, ɤɨɬёɥ ɦɨɠɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɥɚɜɧɨ 
ɢɡɦɟɧɹɬɶ ɫɜɨɸ ɦɨɳɧɨɫɬɶ ɨɬ ɦɚɤɫɢɦɭɦɚ ɞɨ ɦɢɧɢɦɭɦɚ (ɫɦɨɬ-
ɪɢ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ).

Ʉɨɬёɥ ɩɨɞɝɨɬɨɜɥɟɧ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɫɥɟɞɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜ:
 - ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɬɟɪɦɨɫɬɚɬ ɞɥɹ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɵɯ ɫɢ-
ɫɬɟɦ (ɧɚɩɨɥɶɧɨɟ ɨɬɨɩɥɟɧɢɟ)

 - ɤɨɦɧɚɬɧɵɣ ɬɟɪɦɨɫɬɚɬ
 - ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɚɜɚɪɢɣɧɵ-
ɦɢ ɫɢɝɧɚɥɚɦɢ

 - ɭɥɢɱɧɵɣ ɞɚɬɱɢɤ ɞɥɹ ɩɨɝɨɞɨɡɚɜɢɫɢɦɨɝɨ ɬɟɪɦɨɪɟɝɭɥɢɪɨɜɚɧɢɹ.

2.1 Ɉɩɢɫɚɧɢɟ 

CITY 25 C.S.I. GREEN ɧɚɫɬɟɧɧɵɣ ɤɨɧɞɟɧɫɚɰɢɨɧɧɵɣ ɤɨɬёɥ ɬɢɩɚ 
ɋ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɨɬɨɩɥɟɧɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɝɨɪɹɱɟɣ 
ɜɨɞɵ: ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ 
ɭɞɚɥɟɧɢɹ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɞɚɧɧɵɟ ɤɨɬɥɵ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ 
ɤɚɬɟɝɨɪɢɢ ȼ23Ɋ, ȼ53Ɋ; ɋ13, ɋ13ɯ, ɋ23, ɋ33, ɋ33ɯ, ɋ43, ɋ43ɯ, 
ɋ53, ɋ53ɯ, ɋ63, ɋ63ɯ, ɋ83, ɋ83ɯ, ɋ93, ɋ93ɯ. (ɫɦ. ɫɬɪ. 13).
Ɋɚɫɲɢɮɪɨɜɤɚ ɧɚɢɦɟɧɨɜɚɧɢɹ

ɋITY 25 C S I

1 2 3 4 5

1 ɧɚɢɦɟɧɨɜɚɧɢɟ ɫɟɦɟɣɫɬɜɚ
2 ɨɤɪɭɝɥɟɧɧɚɹ ɩɨɥɟɡɧɚɹ ɦɨɳɧɨɫɬɶ ɤɨɬɥɚ ɜ ɤȼɬ
3 ɞɜɭɯɤɨɧɬɭɪɧɵɣ ɤɨɬɟɥ
4 ɡɚɤɪɵɬɚɹ ɤɚɦɟɪɚ ɫɝɨɪɚɧɢɹ
5 ɷɥɟɤɬɪɨɪɨɡɠɢɝ ɢ ɢɨɧɢɡɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɧɚɥɢɱɢɹ ɩɥɚɦɟɧɢ

Ɋɚɫɲɢɮɪɨɜɤɚ ɞɚɬɵ ɩɪɨɢɡɜɨɞɫɬɜɚ
ȼɢɞ ɡɚɜɨɞɫɤɨɝɨ ɧɨɦɟɪɚ: XXXXXXXXXXX
1  Ƚɨɞ  ɩɪɨɢɡɜɨɞɫɬɜɚ  –  ɱɟɬɜɟɪɬɵɣ  ɡɧɚɤ  ɜ  ɡɚɜɨɞɫɤɨɦ  ɧɨ-
ɦɟɪɟ  (ɛɭɤɜɚ ɥɚɬɢɧɫɤɨɝɨ ɚɥɮɚɜɢɬɚ A- 2005, B – 2006, C – 
2007,…….. I - 2013 ɢ ɬ.ɞ.  ɩɨ ɚɥɮɚɜɢɬɭ)

2 ɉɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɧɟɞɟɥɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜ ɬɟɤɭɳɟɦ ɝɨɞɭ – 
ɩɹɬɵɣ ɢ ɲɟɫɬɨɣ ɡɧɚɤɢ ɜ ɡɚɜɨɞɫɤɨɦ ɧɨɦɟɪɟ.

ɉɪɢɦɟɪ: B9FI2850556  - ɤɨɬɟɥ ɩɪɨɢɡɜɟɞɟɧ ɧɚ 28 ɧɟɞɟɥɟ 2013 
ɝɨɞɚ.

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɚɧɧɨɝɨ ɤɨɬɥɚ:
 - ɰɢɮɪɨɜɨɣ ɞɢɫɩɥɟɣ, ɨɬɨɛɪɚɠɚɸɳɢɣ ɪɚɛɨɱɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɢ 
ɤɨɞɵ ɚɜɚɪɢɣ

 - ɩɪɟɦɢɤɫɧɚɹ ɝɚɡɨɜɚɹ ɝɨɪɟɥɤɚ ɫ ɧɢɡɤɢɦ ɜɵɛɪɨɫɨɦ ɨɤɫɢɞɨɜ 
ɚɡɨɬɚ

 - ɫɢɫɬɟɦɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɨɨɬɧɨɲɟɧɢɹ ɜɨɡɞɭɯ-ɝɚɡ ɫ ɩɧɟɜɦɚ-
ɬɢɱɟɫɤɢɦ ɭɩɪɚɜɥɟɧɢɟɦ

 - ɩɥɚɬɚ ɫ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɨɦ, ɭɩɪɚɜɥɹɸɳɚɹ ɜɯɨɞɚɦɢ, ɜɵɯɨɞɚ-
ɦɢ ɢ ɚɜɚɪɢɣɧɵɦɢ ɫɢɝɧɚɥɚɦɢ

 - ɷɥɟɤɬɪɨɧɧɚɹ ɦɨɞɭɥɹɰɢɹ ɞɥɹ ɩɨɫɬɨɹɧɧɨɝɨ ɩɥɚɜɧɨɝɨ ɪɟɝɭɥɢ-
ɪɨɜɚɧɢɹ ɩɥɚɦɟɧɢ ɩɪɢ ɨɬɨɩɥɟɧɢɢ

 - ɷɥɟɤɬɪɨɧɧɵɣ ɪɨɡɠɢɝ ɫ ɤɨɧɬɪɨɥɟɦ ɩɥɚɦɟɧɢ ɢɨɧɢɡɚɰɢɨɧɧɨɝɨ 
ɬɢɩɚ

 - ɞɜɢɝɚɬɟɥɶ ɜɟɧɬɢɥɹɬɨɪɚ, ɭɩɪɚɜɥɹɟɦɵɣ ɞɚɬɱɢɤɨɦ ɨɛɨɪɨɬɨɜ, 
ɧɚ ɨɫɧɨɜɟ ɷɮɮɟɤɬɚ ɏɨɥɥɚ

 - ɜɫɬɪɨɟɧɧɵɣ ɫɬɚɛɢɥɢɡɚɬɨɪ ɞɚɜɥɟɧɢɹ ɝɚɡɚ
 - ɞɚɬɱɢɤ NTC ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɞɵ ɜ ɩɨɞɚɸ-
ɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɩɟɪɜɢɱɧɨɝɨ ɤɨɧɬɭɪɚ

 - ɞɚɬɱɢɤ NTC ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɞɵ ɜ ɨɛɪɚɬɧɨɦ 
ɬɪɭɛɨɩɪɨɜɨɞɟ ɩɟɪɜɢɱɧɨɝɨ ɤɨɧɬɭɪɚ

 - ɞɚɬɱɢɤ NTC ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɨɣ ɝɨɪɹɱɟɣ ɜɨɞɵ 
 - ɞɜɨɣɧɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɨɡɞɭɲɧɵɣ ɤɥɚɩɚɧ
 - 3-ɯ ɯɨɞɨɜɨɣ ɤɥɚɩɚɧ ɫ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɩɪɢɜɨɞɨɦ
 - ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɞɥɹ ɤɨɧɬɭɪɚ Ƚȼɋ, ɢɡɝɨɬɨɜɥɟɧ ɢɡ ɧɟɪɠɚɜɟɸ-
ɳɟɣ ɫɬɚɥɢ ɦɟɬɨɞɨɦ ɩɚɣɤɨ-ɫɜɚɪɤɢ.

 - ɪɚɫɲɢɪɢɬɟɥɶɧɵɣ ɛɚɤ
 - ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ ɧɚɫɨɫ
 - ɪɭɱɧɨɟ ɡɚɩɨɥɧɟɧɢɟ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ
 - ɪɟɥɟ ɞɚɜɥɟɧɢɹ ɜɨɞɵ
 - ɦɚɧɨɦɟɬɪ ɞɥɹ ɤɨɧɬɪɨɥɹ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɜ ɫɢɫɬɟɦɟ ɨɬɨɩɥɟɧɢɹ 
 - ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɡɚɳɢɬɵ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɧɚɫɨɫɚ ɨɬ ɡɚɤɥɢ-
ɧɢɜɚɧɢɹ

 - ɝɟɪɦɟɬɢɱɧɚɹ ɤɚɦɟɪɚ ɫɝɨɪɚɧɢɹ
 - ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɤɥɚɩɚɧ ɝɚɡɚ ɫ ɞɜɨɣɧɵɦ ɡɚɬɜɨɪɨɦ, ɞɥɹ 
ɭɩɪɚɜɥɟɧɢɹ ɝɨɪɟɥɤɨɣ

 - ɮɭɧɤɰɢɹ ɩɪɨɝɪɟɜɚ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ Ƚȼɋ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ 
ɜɪɟɦɟɧɢ ɨɠɢɞɚɧɢɹ ɝɨɪɹɱɟɣ ɜɨɞɵ

 - ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɚ ɞɥɹ ɫɢɝɧɚɥɢɡɚɰɢɢ ɨ ɫɬɟɩɟɧɢ ɡɚɝɪɹɡɧёɧɧɨ-
ɫɬɢ ɩɟɪɜɢɱɧɨɝɨ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ
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2.2 Ʉɨɦɩɨɧɟɧɬɵ ɤɨɬɥɚ

ɪɢɫ. 2.1  

ȾȺɌɑɂɄ NTC 
ɇȺ ɈȻɊȺɌɇɈɆ 
ɌɊɍȻɈɉɊɈȼɈȾȿ

ȾȺɌɑɂɄ NTC 
ɇȺ ɉɊəɆɈɆ 

ɌɊɍȻɈɉɊɈȼɈȾȿ

ȾȺɌɑɂɄ NTC 
ȾɅə Ƚȼɋ

1 Ʉɪɚɧ ɞɥɹ ɡɚɩɨɥɧɟɧɢɹ
2 Ʉɥɚɩɚɧ ɞɥɹ ɫɥɢɜɚ ɢɡ ɫɢɫɬɟ-

ɦɵ
3 Ⱦɜɢɝɚɬɟɥɶ 3-ɯ ɯɨɞɨɜɨɝɨ 

ɤɥɚɩɚɧɚ
4 ɉɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ
5 Ɋɟɥɟ ɞɚɜɥɟɧɢɹ
6 ɐɢɪɤɭɥɹɰɢɨɧɧɵɣ ɧɚɫɨɫ
7 ɇɢɠɧɢɣ ɜɨɡɞɭɲɧɵɣ ɤɥɚɩɚɧ
8 Ƚɥɚɜɧɵɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ
9 Ⱦɚɬɱɢɤ ɞɵɦɨɜɵɯ ɝɚɡɨɜ
10 ȼɟɧɬɢɥɹɬɨɪ + ɋɦɟɫɢɬɟɥɶ
11 Ƚɥɭɲɢɬɟɥɶ
12 ɉɚɬɪɭɛɨɤ ɞɵɦɨɜɵɯ ɝɚɡɨɜ
13 Ɂɚɝɥɭɲɤɚ ɧɚ ɲɬɭɰɟɪɟ ɚɧɚɥɢ-

ɡɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ
14 ȼɟɪɯɧɢɣ ɜɨɡɞɭɲɧɵɣ ɤɥɚɩɚɧ

15 Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɪɨɡ-
ɠɢɝɚ

16 ɗɥɟɤɬɪɨɞ ɨɛɧɚɪɭɠɟɧɢɹ 
ɩɥɚɦɟɧɢ

17 Ⱦɚɬɱɢɤ NTC ɧɚ ɩɪɹɦɨɦ 
ɬɪɭɛɨɩɪɨɜɨɞɟ – ɩɪɟ-
ɞɟɥɶɧɵɣ ɬɟɪɦɨɫɬɚɬ

18 ɗɥɟɤɬɪɨɞ ɪɨɡɠɢɝɚ
19 Ƚɨɪɟɥɤɚ
20 Ɋɚɫɲɢɪɢɬɟɥɶɧɵɣ ɛɚɤ
21 Ⱦɚɬɱɢɤ NTC ɧɚ ɨɛɪɚɬ-

ɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ
22 Ƚɚɡɨɜɚɹ ɮɨɪɫɭɧɤɚ
23 Ʉɥɚɩɚɧ ɝɚɡɚ
24 Ⱦɚɬɱɢɤ NTC ɞɥɹ Ƚȼɋ
25 Ɍɟɩɥɨɨɛɦɟɧɧɢɤ Ƚȼɋ
26 ɋɢɮɨɧ
27 Ɋɟɥɟ ɩɪɨɬɨɤɚ
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ɪɢɫ. 2.2  

2.3 ɉɚɧɟɥɶ ɭɩɪɚɜɥɟɧɢɹ

ɐɢɮɪɨɜɨɣ ɞɢɫɩɥɟɣ (2)

��

Ɉɩɢɫɚɧɢɟ ɢɤɨɧɨɤ 
 ɇɢɡɤɨɟ ɞɚɜɥɟɧɢɟ ɜ ɤɨɧɬɭɪɟ ɨɬɨɩɥɟɧɢɹ (ɤɨɞ ɨɲɢɛɤɢ Ⱥ 04)

 ɍɤɚɡɚɧɢɟ ɧɚɥɢɱɢɹ ɭɥɢɱɧɨɝɨ ɞɚɬɱɢɤɚ
 Ɉɬɫɭɬɫɬɜɢɟ ɩɥɚɦɟɧɢ (ɤɨɞ ɨɲɢɛɤɢ Ⱥ01)

 Ȼɥɨɤɢɪɨɜɤɚ ɤɨɬɥɚ (ɫ ɭɤɚɡɚɧɢɟɦ ɤɨɞɚ ɨɲɢɛɤɢ). 

  Ɋɚɛɨɬɚ ɜ ɪɟɠɢɦɟ ɨɬɨɩɥɟɧɢɹ 

 Ɋɚɛɨɬɚ ɜ ɪɟɠɢɦɟ Ƚȼɋ
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɟɪɡɚɧɢɹ: ɡɚɝɨɪɚɟɬɫɹ ɩɪɢ ɚɤɬɢɜɚɰɢɢ ɰɢɤɥɚ ɡɚɳɢɬɵ 

ɨɬ  ɡɚɦɟɪɡɚɧɢɹ 

 Ⱥɤɬɢɜɢɪɨɜɚɧɚ ɮɭɧɤɰɢɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɩɨɞɨɝɪɟɜɚ ɤɨɧɬɭɪɚ 
Ƚȼɋ (ɝɨɪɟɥɤɚ ɪɚɛɨɬɚɟɬ)

��  Ɍɟɤɭɳɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɤɨɧɬɭɪɟ ɨɬɨɩɥɟɧɢɹ ɢɥɢ Ƚȼɋ 

1 ɋɜɟɬɨɜɨɣ ɢɧɞɢɤɚɬɨɪ ɫɨɫɬɨɹɧɢɹ ɤɨɬɥɚ

2 ɐɢɮɪɨɜɨɣ ɞɢɫɩɥɟɣ, ɧɚ ɤɨɬɨɪɨɦ ɨɬɨɛɪɚɠɚɟɬɫɹ ɪɚɛɨɱɚɹ 

ɬɟɦɩɟɪɚɬɭɪɚ ɢ ɤɨɞɵ ɚɜɚɪɢɣ

3 3 ɉɟɪɟɤɥɸɱɚɬɟɥɶ ɮɭɧɤɰɢɣ:
   ȼɵɤɥɸɱɟɧɨ (OFF) / ɋɛɪɨɫ ɚɜɚɪɢɣ, 

   Ʌɟɬɨ, 

   Ɂɢɦɚ / Ɋɟɝɭɥɢɪɨɜɤɚ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ 
   ɜ ɫɢɫɬɟɦɟ ɨɬɨɩɥɟɧɢɹ
4  Ɋɟɝɭɥɢɪɨɜɤɚ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɜ ɫɢɫɬɟɦɟ Ƚȼɋ

  Ɏɭɧɤɰɢɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɩɨɞɨɝɪɟɜɚ
  (ɛɵɫɬɪɟɟ ɩɨɫɬɭɩɚɟɬ ɝɨɪɹɱɚɹ ɜɨɞɚ)

5 Ɇɚɧɨɦɟɬɪ

a
c
q

u
a
 -

 g
a
s

41 2 3 5

ɪɢɫ. 2.3  

2.4 Ƚɚɛɚɪɢɬɧɵɟ ɢ ɩɪɢɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɪɚɡɦɟɪɵ
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Ɉɬɨɩɥɟɧɢɟ ɇɨɦɢɧɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ  ɤȼɬ 20,00

ɤɤɚɥ/ɱ 17.200

 ɇɨɦɢɧɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ (80/60°) ɤȼɬ 19,50

ɤɤɚɥ/ɱ 16.770

 ɇɨɦɢɧɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ (50°/30°) ɤȼɬ 20,84

ɤɤɚɥ/ɱ 17.922

 Ɇɢɧɢɦɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ  ɤȼɬ 5,00

ɤɤɚɥ/ɱ 4.300

 Ɇɢɧɢɦɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ (80°/60°) ɤȼɬ 4,91

ɤɤɚɥ/ɱ 4.218

 Ɇɢɧɢɦɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ (50°/30°) ɤȼɬ 5,36

ɤɤɚɥ/ɱ 4.610

 ɇɨɦɢɧɚɥɶɧɚɹ ɬɟɥɨɜɚɹ ɦɨɳɧɨɫɬɶ Range Rated (Qn) ɤȼɬ 20.00

ɤɤɚɥ/ɱ 17.200

 Ɇɢɧɢɦɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ Range Rated (Qm) ɤȼɬ 5,00

ɤɤɚɥ/ɱ 4.300

Ƚȼɋ ɇɨɦɢɧɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ ɤȼɬ 25,00

ɤɤɚɥ/ɱ 21.500

 ɇɨɦɢɧɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ (*) ɤȼɬ 25,00

ɤɤɚɥ/ɱ 21.500

 Ɇɢɧɢɦɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ ɤȼɬ 5,00

ɤɤɚɥ/ɱ 4.300

 Ɇɢɧɢɦɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ (*) ɤȼɬ 5,00

ɤɤɚɥ/ɱ 4.300

 (*) ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ Ƚȼɋ
ɄɉȾ ɩɪɢ ɦɚɤɫ.-ɦɢɧ. ɦɨɳɧɨɫɬɢ (Pn max – Pn min) % 97,5-98,1

ɄɉȾ ɩɪɢ 30% (47° ɜ ɨɛɪɚɬɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ) % 102,2

ɄɉȾ ɝɨɪɟɧɢɹ % 97,7

ɄɉȾ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ-ɦɢɧɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ (50/30°) % 104,2-107,2

ɄɉȾ ɩɪɢ 30% (30° ɜ ɨɛɪɚɬɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ) % 108,9

ɄɉȾ ɩɪɢ ɫɪɟɞɧɟɣ ɦɨɳɧɨɫɬɢ ɜ Ɋɚɛɨɱɟɦ Ⱦɢɚɩɚɡɨɧɟ (80/60°) % 97,8

ɄɉȾ ɩɪɢ ɫɪɟɞɧɟɣ ɦɨɳɧɨɫɬɢ ɜ Ɋɚɛɨɱɟɦ Ⱦɢɚɩɚɡɨɧɟ (50/30°) % 106,0

ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ ȼɬ 110

Ʉɚɬɟɝɨɪɢɹ II2H3P

ɋɬɪɚɧɚ RU

ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ ȼ – Ƚɰ 230-50

ɋɬɟɩɟɧɶ ɡɚɳɢɬɵ IP X5D

ɉɨɬɟɪɢ ɬɟɩɥɚ ɱɟɪɟɡ ɞɵɦɨɨɬɜɨɞ ɩɪɢ ɜɤɥɸɱёɧɧɨɣ ɝɨɪɟɥɤɟ % 2,30

ɉɨɬɟɪɢ ɬɟɩɥɚ ɱɟɪɟɡ ɞɵɦɨɨɬɜɨɞ ɩɪɢ ɜɵɤɥɸɱɟɧɧɨɣ ɝɨɪɟɥɤɟ %          0,100,07
Ɋɚɛɨɬɚ ɜ ɪɟɠɢɦɟ ɨɬɨɩɥɟɧɢɹ
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɞɚɜɥɟɧɢɟ - ɬɟɦɩɟɪɚɬɭɪɚ ɛɚɪ 3-90

Ɇɢɧɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɫɬɚɧɞɚɪɬɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɛɚɪ  0,25-0,45

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɤɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɜ ɫɢɫɬɟɦɟ ɨɬɨɩɥɟɧɢɹ °ɋ 20/45 ÷ 40/80

ɇɚɫɨɫ: ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɡɜɢɜɚɟɦɵɣ ɧɚɩɨɪ ɜ ɫɢɫɬɟɦɟ ɦɛɚɪ 150

ɩɪɢ ɪɚɫɯɨɞɟ ɥ/ɱɚɫ 800

Ɋɚɫɲɢɪɢɬɟɥɶɧɵɣ ɛɚɤ ɥ 8

Ⱦɚɜɥɟɧɢɟ ɜ ɪɚɫɲɢɪɢɬɟɥɶɧɨɦ ɛɚɤɟ ɛɚɪ 1

Ɋɚɛɨɬɚ ɜ ɪɟɠɢɦɟ Ƚȼɋ
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɛɚɪ 6

Ɇɢɧɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɛɚɪ 0,15

Ʉɨɥɢɱɟɫɬɜɨ ɝɨɪɹɱɟɣ ɜɨɞɵ: ɩɪɢ Δt 25°ɋ ɥ/ɦɢɧ 14,3

 ɩɪɢ Δt 30°ɋ ɥ/ɦɢɧ 11,9

 ɩɪɢ Δt 35°ɋ ɥ/ɦɢɧ 10,2

Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɫɚɧɬɟɯɧɢɱɟɫɤɨɣ ɜɨɞɵ ɥ/ɦɢɧ 2

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɤɢ ɬɟɦɩɟɪɚɬɭɪɵ Ƚȼɋ °ɋ 37-60

Ɉɝɪɚɧɢɱɢɬɟɥɶ ɩɪɨɬɨɤɚ ɥ/ɦɢɧ 10

Ⱦɚɜɥɟɧɢɟ ɝɚɡɚ
ɇɨɦɢɧɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɦɟɬɚɧɚ (G20) ɦɛɚɪ(ɤɉɚ) 20*(2)

ɇɨɦɢɧɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɫɠɢɠɟɧɧɨɝɨ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɝɚɡɚ (G31) ɦɛɚɪ(ɤɉɚ) 37(3,7)

ɉɪɢɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɜɨɞɵ
ȼɯɨɞ – ɜɵɯɨɞ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ Ø 3/4”

ȼɯɨɞ – ɜɵɯɨɞ ɫɢɫɬɟɦɵ Ƚȼɋ Ø 1/2”

ȼɯɨɞ ɝɚɡɚ Ø 3/4”

* ɦɢɧɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ, ɩɪɢ ɤɨɬɨɪɨɦ ɤɨɬɟɥ ɜɵɞɚɟɬ, ɡɚɹɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ 10 ɦɛɚɪ.

2.5 Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
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* Ɍɟɫɬ ɩɪɨɜɟɞёɧ ɞɥɹ ɤɨɚɤɫɢɚɥɶɧɵɯ ɜɨɡɞɭɯɨɜɨɞɚ/ɞɵɦɨɨɬɜɨɞɚ Ø60-100 – ɞɥɢɧɚ 0,85 ɦ  – ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ 80-60°ɋ 

ɈɉɂɋȺɇɂȿ CITY 25 C.S.I. GREEN

Ɋɚɡɦɟɪɵ ɢ ɜɟɫ ɤɨɬɥɚ
ȼɵɫɨɬɚ ɦɦ 715

ɒɢɪɢɧɚ ɦɦ 405

Ƚɥɭɛɢɧɚ ɫ ɨɛɥɢɰɨɜɤɨɣ ɦɦ 250

ȼɟɫ ɤɨɬɥɚ ɤɝ 27

ɉɚɪɚɦɟɬɪɵ ɞɵɦɨɭɞɚɥɟɧɢɹ ɢ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ (G20) ɨɬɨɩɥ. Ƚȼɋ
Ɋɚɫɯɨɞ ɜɨɡɞɭɯɚ ɇɦ3/ɱɚɫ 24,908  31,135

Ɋɚɫɯɨɞ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɇɦ3/ɱɚɫ 26,914 33,642

Ɇɚɫɫɨɜɵɣ ɪɚɫɯɨɞ ɞɵɦɨɜɵɯ ɝɚɡɨɜ (ɦɚɤɫɢɦɭɦ – ɦɢɧɢɦɭɦ ) ɝ/ɫ 9,025-2,140 11,282-2,140

ɉɚɪɚɦɟɬɪɵ ɞɵɦɨɭɞɚɥɟɧɢɹ ɢ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ (G31) ɨɬɨɩɥ. Ƚȼɋ
Ɋɚɫɯɨɞ ɜɨɡɞɭɯɚ ɇɦ3/ɱɚɫ 24,192 30,240

Ɋɚɫɯɨɞ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɇɦ3/ɱɚɫ 24,267 31,209

Ɇɚɫɫɨɜɵɣ ɪɚɫɯɨɞ ɞɵɦɨɜɵɯ ɝɚɡɨɜ (ɦɚɤɫɢɦɭɦ – ɦɢɧɢɦɭɦ ) ɝ/ɫ 8,410-2,103 10,513-2,103

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɟɧɬɢɥɹɬɨɪɚ
Ɉɫɬɚɬɨɱɧɵɣ ɧɚɩɨɪ ɞɥɹ ɤɨɚɤɫɢɚɥɶɧɨɝɨ ɞɵɦɨɨɬɜɨɞɚ/ɜɨɡɞɭɯɨɜɨɞɚ 0,85ɦ ɉɚ 30

Ɉɫɬɚɬɨɱɧɵɣ ɧɚɩɨɪ ɞɥɹ ɪɚɡɞɟɥɶɧɵɯ ɞɵɦɨɨɬɜɨɞɨɜ – ɜɨɡɞɭɯɨɜɨɞɨɜ 0,5 ɦ ɉɚ 90

Ɉɫɬɚɬɨɱɧɵɣ ɧɚɩɨɪ ɤɨɬɥɚ ɛɟɡ ɞɵɦɨɨɬɜɨɞɨɜ – ɜɨɡɞɭɯɨɜɨɞɨɜ ɉɚ 100

Ʉɨɚɤɫɢɚɥɶɧɵɟ ɞɵɦɨɨɬɜɨɞɵ – ɜɨɡɞɭɯɨɜɨɞɵ
Ⱦɢɚɦɟɬɪ ɦɦ 60-100

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɞɥɢɧɚ ɦ 5,85

ɉɨɬɟɪɢ ɧɚ ɤɨɥɟɧɟ 90°/45° ɦ 1,3/1,6

Ⱦɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɹ ɞɥɹ ɩɪɨɯɨɠɞɟɧɢɹ ɱɟɪɟɡ ɫɬɟɧɭ ɦɦ 105

Ʉɨɚɤɫɢɚɥɶɧɵɟ ɞɵɦɨɨɬɜɨɞɵ – ɜɨɡɞɭɯɨɜɨɞɵ
Ⱦɢɚɦɟɬɪ ɦɦ 80-125

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɞɥɢɧɚ ɦ 15,30 

ɉɨɬɟɪɢ ɧɚ ɤɨɥɟɧɟ 90°/45° ɦ 1/1,5

Ⱦɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɹ ɞɥɹ ɩɪɨɯɨɠɞɟɧɢɹ ɱɟɪɟɡ ɫɬɟɧɭ ɦɦ 130

Ɋɚɡɞɟɥɶɧɵɟ ɞɵɦɨɨɬɜɨɞɵ – ɜɨɡɞɭɯɨɜɨɞɵ
Ⱦɢɚɦɟɬɪ ɦɦ 80

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɞɥɢɧɚ ɦ 45+45

ɉɨɬɟɪɢ ɧɚ ɤɨɥɟɧɟ 90°/45° ɦ 1/1,5

Ʉɥɚɫɫ NOx ɤɥɚɫɫ 5
ȼɵɛɪɨɫ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɧɚ ɦɚɤɫ. ɢ ɦɢɧ. ɧɚɝɪɭɡɤɢ, ɝɚɡ G20*

Ɇɚɤɫɢɦɭɦ - Ɇɢɧɢɦɭɦ ɋɈ s.a. ɦɟɧɟɟ ppm 180 - 20

 ɋɈ
2

% 9,0 - 9,5

 NɈx s.a. ɦɟɧɟɟ ppm 30 - 20

 Ɍɟɦɩɟɪɚɬɭɪɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ °ɋ 65 - 58

Ɍɚɛɥɢɰɚ ɩɚɪɚɦɟɬɪɨɜ ɝɚɡɚ

ɉȺɊȺɆȿɌɊɕ Ɇɟɬɚɧ (G 20) ɉɪɨɩɚɧ (G31)

ɑɢɫɥɨ Wobbe (ɩɪɢ 15°ɋ – 1013 ɦɛɚɪ) ɆȾɠ/ɦ3 45,67 70,69

ɇɢɡɲɚɹ ɬɟɩɥɨɬɜɨɪɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɆȾɠ/ɦ3 34,02 88

ɇɨɦɢɧɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɦɛɚɪ (ɦɦ ɇ2Ɉ) 20 (203,9) 37 (377,3)

Ɇɢɧɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɦɛɚɪ  (ɦɦ ɇ2Ɉ) 10 (102,0)

Ⱦɢɚɮɪɚɝɦɚ - Ʉɨɥɢɱɟɫɬɜɨ ɮɨɪɫɭɧɨɤ ɲɬ 1 1

Ⱦɢɚɮɪɚɝɦɚ - Ⱦɢɚɦɟɬɪ ɮɨɪɫɭɧɤɢ ɦɦ 5,1 3,9

Ⱦɢɚɮɪɚɝɦɚ - Ⱦɢɚɦɟɬɪ ɝɥɭɲɢɬɟɥɹ ɦɦ 31 27

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ - ɪɟɠɢɦ ɨɬɨɩɥɟɧɢɹ ɦ3/ɱɚɫ 2,12

(ɤɝ/ɱɚɫ) 1,55

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ - ɪɟɠɢɦ Ƚȼɋ ɦ3/ɱɚɫ 2,64

(ɤɝ/ɱɚɫ) 1,94

Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ - ɪɟɠɢɦ ɨɬɨɩɥɟɧɢɹ ɦ3/ɱɚɫ 0,53

ɤɝ/ɱɚɫ 0,39

Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɝɚɡɚ - ɪɟɠɢɦ Ƚȼɋ ɦ3/ɱɚɫ 0,53

ɤɝ/ɱɚɫ 0,39

ɋɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ ɩɪɢ ɦɟɞɥɟɧɧɨɦ ɫɬɚɪɬɟ Ɉɛ/ɦɢɧ 4.000 4.000

Ɇɚɤɫ. ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ - ɪɟɠɢɦ ɨɬɨɩɥɟɧɢɹ Ɉɛ/ɦɢɧ 4.900 4.900

Ɇɚɤɫ. ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ - ɪɟɠɢɦ Ƚȼɋ Ɉɛ/ɦɢɧ 6.100 6.100

Ɇɢɧ. ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ - ɪɟɠɢɦ ɨɬɨɩɥɟɧɢɹ Ɉɛ/ɦɢɧ 1.400 1.400

Ɇɢɧ. ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ – ɪɟɠɢɦ Ƚȼɋ Ɉɛ/ɦɢɧ 1.400      1.400
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ɪɢɫ. 2.4  

2.6 Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɯɟɦɚ

A ȼɯɨɞ ɯɨɥɨɞɧɨɣ ɜɨɞɵ ɢɡ ɜɨɞɨɩɪɨɜɨɞɚ
B ȼɵɯɨɞ ɝɨɪɹɱɟɣ ɜɨɞɵ ɜ ɤɨɧɬɭɪ Ƚȼɋ
C ɉɪɹɦɨɣ ɬɪɭɛɨɩɪɨɜɨɞ ɤɨɧɬɭɪɚ ɨɬɨɩ-

ɥɟɧɢɹ
D Ɉɛɪɚɬɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ ɤɨɧɬɭɪɚ 

ɨɬɨɩɥɟɧɢɹ

1 ɋɥɢɜɧɨɣ ɤɪɚɧ ɤɨɬɥɚ
2 Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɛɚɣ-ɩɚɫ
3 3-ɯ ɯɨɞɨɜɨɣ ɤɥɚɩɚɧ
4 ɉɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ
5 ɐɢɪɤɭɥɹɰɢɨɧɧɵɣ ɧɚɫɨɫ
6 ȼɟɪɯɧɢɣ ɜɨɡɞɭɲɧɵɣ ɤɥɚɩɚɧ
7 Ɋɚɫɲɢɪɢɬɟɥɶɧɵɣ ɛɚɤ
8 Ⱦɚɬɱɢɤ NTC ɧɚ ɨɛɪɚɬɧɨɦ ɬɪɭɛɨɩɪɨ-

ɜɨɞɟ
9 ɉɟɪɜɢɱɧɵɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ
10 Ⱦɚɬɱɢɤ NTC ɧɚ ɩɪɹɦɨɦ ɬɪɭɛɨɩɪɨ-

ɜɨɞɟ
11 ɇɢɠɧɢɣ ɜɨɡɞɭɲɧɵɣ ɤɥɚɩɚɧ
12 ɋɟɩɚɪɚɬɨɪ ɜɨɞɚ/ɜɨɡɞɭɯ
13 Ɋɭɱɧɨɣ ɫɛɪɨɫɧɨɣ ɤɥɚɩɚɧ
14 Ⱦɚɬɱɢɤ ɞɚɜɥɟɧɢɹ
15 Ɍɟɩɥɨɨɛɦɟɧɧɢɤ ɤɨɧɬɭɪɚ Ƚȼɋ
16 Ⱦɚɬɱɢɤ NTC ɤɨɧɬɭɪɚ Ƚȼɋ
17 Ɉɛɪɚɬɧɵɣ ɤɥɚɩɚɧ
18 Ʉɪɚɧ ɩɨɞɩɢɬɤɢ 
19 Ɉɝɪɚɧɢɱɢɬɟɥɶ ɪɚɫɯɨɞɚ
20 Ɋɟɥɟ ɩɪɨɬɨɤɚ

Ɉɫɬɚɬɨɱɧɵɣ ɧɚɩɨɪ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɧɚɫɨɫɚ
Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɨɫɬɚɬɨɱɧɨɝɨ ɧɚɩɨɪɚ ɜ ɫɢɫɬɟɦɟ ɨɬɨɩɥɟɧɢɹ 
ɨɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɪɢɜɟɞɟɧ ɧɢɠɟ.
ɉɨɞɛɨɪ ɪɚɡɦɟɪɨɜ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɜ ɫɢɫɬɟɦɟ ɨɬɨɩɥɟɧɢɹ ɞɨɥ-
ɠɟɧ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɫ ɭɱɟɬɨɦ ɡɧɚɱɟɧɢɹ ɨɫɬɚɬɨɱɧɨɝɨ ɧɚɩɨɪɚ.
ɇɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɬɨ, ɱɬɨ ɤɨɬɟɥ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɩɪɚɜɢɥɶ-
ɧɨ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɱɟɪɟɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɛɭɞɟɬ ɰɢɪɤɭɥɢɪɨ-
ɜɚɬɶ ɞɨɫɬɚɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ.

Ⱦɥɹ ɷɬɨɣ ɰɟɥɢ ɜ ɤɨɬɥɟ ɢɦɟɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɛɚɣ-ɩɚɫ, ɤɨ-
ɬɨɪɵɣ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɭɠɧɵɣ ɭɪɨɜɟɧɶ ɪɚɫɯɨɞɚ ɜɨɞɵ, ɩɪɨɯɨ-
ɞɹɳɟɣ ɱɟɪɟɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ, ɩɪɢ ɥɸɛɵɯ 
ɪɚɛɨɱɢɯ ɭɫɥɨɜɢɹɯ.
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2.7 Ɇɧɨɝɨɩɪɨɜɨɞɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ

ɪɢɫ. 2.6  

ɁȺɆȿɑȺɇɂȿ: ɊȿɄɈɆȿɇȾɍȿɌɋə ɋɈȻɅɘȾȺɌɖ ɉɈɅəɊɇɈɋɌɖ L-N

CN1-CN15   ɋɨɟɞɢɧɢɬɟɥɶɧɵɟ ɪɚɡɴёɦɵ (CN6 – ɞɚɬɱɢɤ ɭɥɢɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ/
ɩɚɧɟɥɶ ɭɩɪɚɜɥɟɧɢɹ; CN7 - ɤɥɚɩɚɧ ɡɨɧɵ; CN5 – ɤɨɦɧɚɬɧɵɣ ɬɟɪɦɨɫɬɚɬ 
24ȼ ɩɨɫɬ.ɬɨɤ)

S.W. Ɉɱɢɫɬɤɚ ɞɵɦɨɨɬɜɨɞɚ, ɨɫɬɚɧɨɜ ɰɢɤɥɚ ɫɛɪɨɫɚ ɜɨɡɞɭɯɚ ɢ ɧɚɫɬɪɨɣɤɚ, 
ɟɫɥɢ ɨɧɚ ɚɤɬɢɜɢɪɨɜɚɧɚ

E.R. ɗɥɟɤɬɪɨɞ ɨɛɧɚɪɭɠɟɧɢɹ ɩɥɚɦɟɧɢ
F1 ɉɥɚɜɤɢɣ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶ 3.15Ⱥ Ɍ
F ȼɧɟɲɧɢɣ ɩɥɚɜɤɢɣ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶ 3,15 Ⱥ F
Ɇ3 Ʉɥɟɦɦɧɚɹ ɤɨɥɨɞɤɚ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɜɧɟɲɧɢɯ ɭɫɬɪɨɣɫɬɜ
P ɇɚɫɨɫ
OPE ɍɫɬɪɨɣɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ ɤɥɚɩɚɧɨɦ ɝɚɡɚ
V Hv ɉɢɬɚɧɢɟ ɜɟɧɬɢɥɹɬɨɪɚ 230 ȼɨɥɶɬ
V Lv ɋɢɝɧɚɥ ɭɩɪɚɜɥɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɨɦ 
3V ɋɟɪɜɨɞɜɢɝɚɬɟɥɶ 3-ɯ ɯɨɞɨɜɨɝɨ ɤɥɚɩɚɧɚ 
E.A. ɗɥɟɤɬɪɨɞ ɪɨɡɠɢɝɚ
TSC2 Ɍɪɚɧɫɮɨɪɦɚɬɨɪ Ɋɨɡɠɢɝɚ
F.L. Ɋɟɥɟ ɩɪɨɬɨɤɚ ɜ ɤɨɧɬɭɪɟ Ƚȼɋ
S.S. Ⱦɚɬɱɢɤ (NTC) ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɤɨɧɬɭɪɟ Ƚȼɋ
P.Ⱥ. Ⱦɚɬɱɢɤ ɞɚɜɥɟɧɢɹ ɜɨɞɵ
Ɍ.L.Ⱥ. ɉɪɟɞɟɥɶɧɵɣ ɬɟɪɦɨɫɬɚɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ
S.F. Ⱦɚɬɱɢɤ ɞɵɦɨɜɵɯ ɝɚɡɨɜ
S.M. Ⱦɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɩɪɹɦɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɩɟɪɜɢɱɧɨɝɨ ɤɨɧɬɭɪɚ
S.R. Ⱦɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɨɛɪɚɬɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɩɟɪɜɢɱɧɨɝɨ ɤɨɧɬɭɪɚ
J1 ɋɨɟɞɢɧɢɬɟɥɶɧɵɣ ɪɚɡɴёɦ
VIS MEDIUM ɐɢɮɪɨɜɨɣ ɞɢɫɩɥɟɣ

AKL ɉɥɚɬɚ ɭɩɪɚɜɥɟɧɢɹ
Ɋ1 ɉɨɬɟɧɰɢɨɦɟɬɪ OFF – ɥɟɬɨ - ɡɢɦɚ – ɫɛɪɨɫ / ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɤɨɧɬɭɪɟ 

ɨɬɨɩɥɟɧɢɹ
Ɋ2 ɉɨɬɟɧɰɢɨɦɟɬɪ ɞɥɹ ɜɵɛɨɪɚ ɡɚɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɝɨɪɹɱɟɣ ɜɨɞɵ, ɜɤɥɸ-

ɱɟɧɢɹ/ɨɬɤɥɸɱɟɧɢɹ ɮɭɧɤɰɢɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɩɨɞɨɝɪɟɜ ɤɨɧɬɭɪɚ Ƚȼɋ
Ɋ3 ɉɨɬɟɧɰɢɨɦɟɬɪ ɞɥɹ ɜɵɛɨɪɚ ɤɪɢɜɨɣ ɩɨɝɨɞɨɡɚɜɢɫɢɦɨɝɨ ɬɟɪɦɨɪɟɝɭɥɢɪɨ-

ɜɚɧɢɹ
Ɋ4 (ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ)
JP1 ɉɟɪɟɦɵɱɤɚ ɞɥɹ ɩɟɪɟɜɨɞɚ ɪɭɱɟɤ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɜ ɪɟɠɢɦ ɪɟɝɭɥɢ-

ɪɨɜɤɢ ɬɨɥɶɤɨ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɨɬɨɩɥɟɧɢɹ (MAX_CD_ADJ)
JP2 ɉɟɪɟɦɵɱɤɚ ɞɥɹ ɨɛɧɭɥɟɧɢɹ ɬɚɣɦɟɪɚ ɤɨɧɬɭɪɚ ɨɬɨɩɥɟɧɢɹ 
JP3 ɉɟɪɟɜɨɞ ɪɭɱɟɤ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ ɜ ɪɟɠɢɦ «ɋɟɪɜɢɫ» (MAX, MIN, MAX_

CH, RLA)
JP4 ɋɧɹɬɢɟ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɬɟɦɩɟɪɚɬɭɪɟ ɜ ɤɨɧɬɭɪɟ Ƚȼɋ
JP5 (ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ)
JP6 ȼɤɥɸɱɟɧɢɟ ɮɭɧɤɰɢɢ ɧɨɱɧɨɣ ɤɨɦɩɟɧɫɚɰɢɢ ɢ ɪɚɛɨɬɵ ɧɚɫɨɫɚ ɜ ɧɟɩɪɟɪɵɜ-

ɧɨɦ ɪɟɠɢɦɟ (ɬɨɥɶɤɨ ɫ ɩɨɞɤɥɸɱёɧɧɵɦ ɞɚɬɱɢɤɨɦ ɭɥɢɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ)
JP7 Ⱥɤɬɢɜɚɰɢɹ ɭɩɪɚɜɥɟɧɢɹ ɫɬɚɧɞɚɪɬɧɵɦɢ / ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɵɦɢ ɤɨɧɬɭɪɚɦɢ
JP8 (ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ)
ɋɜɟɬɨɜɵɟ ɢɧɞɢɤɚɬɨɪɵ (LED):
LED 1 - Ɂɟɥёɧɵɣ– ɫɢɝɧɚɥɢɡɢɪɭɟɬ ɨ ɪɚɛɨɱɟɦ ɪɟɠɢɦɟ ɢɥɢ ɜɪɟɦɟɧɧɨɣ ɨɫɬɚɧɨɜɤɟ
LED 2 - ɀёɥɬɵɣ–ɚɤɬɢɜɢɪɨɜɚɧɚ (ON) ɮɭɧɤɰɢɹ ɩɪɟɞɜɚɪɢɬ. ɧɚɝɪɟɜɚ ɢ ɮɭɧɤɰɢɹ 

ɝɚɡɨɚɧɚɥɢɡɚ
LED 3 - Ʉɪɚɫɧɵɣ–ɚɜɚɪɢɣɧɚɹ ɨɫɬɚɧɨɜɤɚ, ɧɟ ɩɨɞɥɟɠɚɳɚɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦɭ ɩɟ-

ɪɟɡɚɩɭɫɤɭ
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2.8 ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɩɨɞɤɥɸɱɟɧɢɹ ɜɧɟɲɧɢɯ ɭɫɬɪɨɣɫɬɜ

ɍɫɬɪɨɣɫɬɜɚ ɫ ɧɢɡɤɢɦ ɧɚɩɪɹɠɟɧɢɟɦ ɩɨɞɤɥɸɱɚɸɬ-
ɫɹ ɬɚɤ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ, ɤ ɪɚɡɴёɦɭ CN6: 

C.R.  ɉɭɥɶɬ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 

S.E. Ⱦɚɬɱɢɤ ɭɥɢɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ 

Ⱦɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɫɥɟɞɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜ:
T.B.T. = ɬɟɪɦɨɫɬɚɬ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɤɨɧɬɭɪɚ
ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɪɟɡɚɬɶ ɩɨɫɟɪɟɞɢɧɟ ɩɟɪɟɦɵɱɤɭ 
ɛɟɥɨɝɨ ɰɜɟɬɚ, ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɧɚ ɪɚɡɴёɦɟ CN11 
(12 ɤɨɧɬɚɤɬɨɜ), ɢ ɨɬɦɟɱɟɧɧɭɸ ɧɚɞɩɢɫɶɸ TbT. Ɂɚ-
ɬɟɦ ɡɚɱɢɫɬɢɬɟ ɩɪɨɜɨɞɚ ɢ ɜɨɫɩɨɥɶɡɭɣɬɟɫɶ ɷɥɟɤ-
ɬɪɢɱɟɫɤɢɦ ɫɨɟɞɢɧɢɬɟɥɟɦ ɧɚ 2 ɤɨɧɬɚɤɬɚ.

Ʉɨɦɧɚɬɧɵɣ ɬɟɪɦɨɫɬɚɬ (24ȼ--) ɩɨɞɤɥɸɱɚɟɬɫɹ ɤɚɤ 
ɩɨɤɚɡɚɧɨ ɧɚ ɫɯɟɦɟ. ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɟɨɛɯɨɞɢɦɨ 
ɫɧɹɬɶ ɩɟɪɟɦɵɱɤɭ, ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɧɚ 2-ɯ ɤɨɧɬɚɤɬ-
ɧɨɦ ɪɚɡɴёɦɟ (CN5).

ɪɢɫ. 2.7  

ɄɈɆɇȺɌɇɕɃ 
ɌȿɊɆɈɋɌȺɌ

(24 ȼ ɩɨɫɬɨɹɧɧɵɣ ɬɨɤ)
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3 ɆɈɇɌȺɀ ɉɟɪɟɞ ɪɨɡɠɢɝɨɦ ɭɛɟɞɢɬɟɫɶ ɜ ɬɨɦ, ɱɬɨ ɤɨɬɟɥ ɩɪɟɞɧɚɡɧɚɱɟɧ 
ɞɥɹ ɪɚɛɨɬɵ ɧɚ ɬɨɦ ɬɢɩɟ ɝɚɡɚ, ɤɨɬɨɪɵɣ ɩɨɞɜɟɞɟɧ ɤ ɧɟɦɭ; 
ɷɬɨ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɧɚɞɩɢɫɢ ɫ ɭɤɚɡɚɧɢɟɦ ɬɢɩɚ ɝɚɡɚ, 
ɨɬɩɟɱɚɬɚɧɧɨɣ ɧɚ ɭɩɚɤɨɜɤɟ ɢ ɧɚ ɤɥɟɣɤɨɣ ɷɬɢɤɟɬɤɟ.
ɏɨɬɢɦ ɬɚɤɠɟ ɨɛɪɚɬɢɬɶ ɜɚɲɟ ɜɧɢɦɚɧɢɟ ɧɚ ɬɨ, ɱɬɨ ɜ ɧɟɤɨɬɨ-
ɪɵɯ ɫɥɭɱɚɹɯ ɜ ɞɵɦɨɨɬɜɨɞɚɯ ɨɛɪɚɡɭɟɬɫɹ ɞɚɜɥɟɧɢɟ ɢ, ɩɨɷɬɨɦɭ, 
ɩɪɨɤɥɚɞɤɢ ɪɚɡɥɢɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɞɨɥɠɧɵ ɛɵɬɶ ɝɟɪɦɟɬɢɱɧɵɦɢ.

3.2 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ

ȼ ɤɚɱɟɫɬɜɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɫɢɫɬɟɦɟ ɨɬɨɩɥɟɧɢɹ ɪɟɤɨɦɟɧɞɭ-
ɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɨɞɭ. Ʉɚɱɟɫɬɜɨ  ɢɫɩɨɥɶɡɭɟɦɨɣ  ɜ  ɫɢɫɬɟɦɟ 
ɨɬɨɩɥɟɧɢɹ  ɢ  Ƚȼɋ  ɜɨɞɵ  ɞɨɥɠɧɨ  ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ  ɫɥɟɞɭɸɳɢɦ 
ɩɚɪɚɦɟɬɪɚɦ:

ȼɨɞɨɪɨɞɧɵɣ ɩɨɤɚɡɚɬɟɥɶ Ɋɇ   7-8
ɀɟɫɬɤɨɫɬɶ ɨɛɳɚɹ ɧɟ ɛɨɥɟɟ 3.5 ɦɝ-ɷɤɜ/ɥ
ɋɨɞɟɪɠɚɧɢɟ ɠɟɥɟɡɚ ɧɟ ɛɨɥɟɟ 0,3 ɦɝ/ɥ

ȿɫɥɢ ɠɟɫɬɤɨɫɬɶ ɢɫɯɨɞɧɨɣ ɜɨɞɵ ɩɪɟɜɵɲɚɟɬ 3.5 ɦɝ-ɷɤɜ/ɥ,  ɪɟ-
ɤɨɦɟɧɞɭɟɬɫɹ  ɭɫɬɚɧɨɜɢɬɶ  ɧɚ  ɜɯɨɞɟ  ɜɨɞɵ  ɜ  ɤɨɬɟɥ ɩɨɥɢɮɨɫ-
ɮɚɬɧɵɣ ɞɨɡɚɬɨɪ, ɤɨɬɨɪɵɣ ɨɛɪɚɛɚɬɵɜɚɟɬ ɩɨɫɬɭɩɚɸɳɭɸ ɜ ɤɨɬɟɥ 
ɜɨɞɭ, ɡɚɳɢɳɚɹ ɬɟɩɥɨɨɛɦɟɧɧɨɟ  ɨɛɨɪɭɞɨɜɚɧɢɟ ɤɨɬɥɚ ɨɬ ɨɬɥɨ-
ɠɟɧɢɹ ɫɨɥɟɣ ɠɟɫɬɤɨɫɬɢ.  ɉɨɥɢɮɨɫɮɚɬɧɵɣ ɞɨɡɚɬɨɪ ɧɟ ɜɯɨɞɢɬ 
ɜ ɫɬɚɧɞɚɪɬɧɭɸ ɤɨɦɩɥɟɤɬɚɰɢɸ ɤɨɬɥɚ ɢ ɩɨɫɬɚɜɥɹɟɬɫɹ ɩɨ ɨɬɞɟɥɶ-
ɧɨɦɭ ɡɚɤɚɡɭ.
ȿɫɥɢ ɠɟɫɬɤɨɫɬɶ ɢɫɯɨɞɧɨɣ ɜɨɞɵ ɩɪɟɜɵɲɚɟɬ 9 ɦɝ-ɷɤɜ/ɥ, ɫɥɟɞɭɟɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɭɦɹɝɱɟɧɢɹ ɜɨɞɵ.

3.3 ɍɞɚɥɟɧɢɟ ɜɨɡɞɭɯɚ ɢɡ ɤɨɧɬɭɪɚ 
ɨɬɨɩɥɟɧɢɹ ɢ ɢɡ ɤɨɬɥɚ

ɪɢɫ. 3.2  

ɇɚ ɷɬɚɩɟ ɩɟɪɜɨɣ ɭɫɬɚɧɨɜɤɢ ɢɥɢ ɜ ɫɥɭɱɚɟ ɜɧɟɩɥɚɧɨɜɨɝɨ ɬɟɯɧɢ-
ɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɭɸ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɣ:
1 ɋ ɩɨɦɨɳɶɸ ɤɥɸɱɚ ɧɚ 11 ɨɬɤɪɨɣɬɟ ɪɭɱɧɨɣ ɜɨɡɞɭɲɧɵɣ 

ɤɥɚɩɚɧ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɧɚɞ ɜɨɡɞɭɲɧɨɣ ɤɚɦɟɪɨɣ (ɪɢɫ. 
3.2). Ʉ ɤɥɚɩɚɧɭ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɫɨɟɞɢɧɢɬɶ ɬɪɭɛɨɱɤɭ, ɜɯɨɞɹ-
ɳɭɸ ɜ ɤɨɦɩɥɟɤɬ ɩɨɫɬɚɜɤɢ ɤɨɬɥɚ, ɫ ɬɟɦ, ɱɬɨɛɵ ɦɨɠɧɨ ɛɵɥɨ 
ɫɥɢɬɶ ɜɨɞɭ ɜ ɤɚɤɨɣ-ɥɢɛɨ ɜɧɟɲɧɢɣ ɤɨɧɬɟɣɧɟɪ.

2 Ɉɬɤɪɨɣɬɟ ɤɪɚɧ ɩɨɞɩɢɬɤɢ ɫɢɫɬɟɦɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɧɚ ɝɢɞ-
ɪɚɜɥɢɱɟɫɤɨɣ ɝɪɭɩɩɟ, ɩɨɞɨɠɞɢɬɟ, ɩɨɤɚ ɢɡ ɤɥɚɩɚɧɚ ɧɟ ɧɚ-
ɱɧёɬ ɜɵɯɨɞɢɬɶ ɜɨɞɚ.

3 ȼɤɥɸɱɢɬɟ ɷɥɟɤɬɪɨɩɢɬɚɧɢɟ ɤɨɬɥɚ, ɝɚɡɨɜɵɣ ɤɪɚɧ ɨɫɬɚёɬɫɹ 
ɡɚɤɪɵɬɵɦ.

4 ɋɝɟɧɟɪɢɪɭɣɬɟ ɡɚɩɪɨɫ ɧɚ ɬɟɩɥɨ ɫ ɩɨɦɨɳɶɸ ɤɨɦɧɚɬɧɨɝɨ 
ɬɟɪɦɨɫɬɚɬɚ ɢɥɢ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɩɭɥɶɬɚ ɭɩɪɚɜɥɟɧɢɹ ɫ ɬɟɦ, 
ɱɬɨɛɵ ɬɪёɯɯɨɞɨɜɨɣ ɤɥɚɩɚɧ ɜɫɬɚɥ ɜ ɩɨɥɨɠɟɧɢɟ ɨɬɨɩɥɟɧɢɹ.

5 ɋɝɟɧɟɪɢɪɭɣɬɟ ɡɚɩɪɨɫ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɝɨɪɹɱɟɣ ɜɨɞɵ ɫɥɟɞɭ-
ɸɳɢɦ ɨɛɪɚɡɨɦ: ɪɚɡ ɜ ɦɢɧɭɬɭ ɨɬɤɪɵɜɚɣɬɟ ɤɚɤɨɣ-ɧɢɛɭɞɶ ɤɪɚɧ 
ɧɚ 30 ɫɟɤɭɧɞ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɬɪёɯɯɨɞɨɜɨɣ ɤɥɚɩɚɧ ɩɟɪɟɤɥɸ-
ɱɚɥɫɹ ɫ ɪɟɠɢɦɚ ɨɬɨɩɥɟɧɢɹ ɜ ɪɟɠɢɦ Ƚȼɋ ɢ ɨɛɪɚɬɧɨ, ɜɫɟɝɨ 
ɩɪɢɦɟɪɧɨ ɪɚɡ ɞɟɫɹɬɶ (ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɨɢɡɨɣɞёɬ ɛɥɨɤɢɪɨɜɤɚ 

3.1 ɉɪɚɜɢɥɚ ɦɨɧɬɚɠɚ
Ɇɨɧɬɚɠ  ɞɨɥɠɟɧ  ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ  ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɦ ɫɩɟ-
ɰɢɚɥɢɫɬɨɦ, ɞɨɩɭɳɟɧɧɵɦ ɤ ɪɚɛɨɬɟ ɫ ɞɚɧɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. 
ɇɟɨɛɯɨɞɢɦɨ  ɭɱɢɬɵɜɚɬɶ  ɬɪɟɛɨɜɚɧɢɹ  ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɧɨɪɦɚ-
ɬɢɜɨɜ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɞɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ.

ɊȺɋɉɈɅɈɀȿɇɂȿ
Ⱦɥɹ ɞɚɧɧɨɝɨ ɬɢɩɚ ɤɨɬɥɨɜ ɜɨɡɦɨɠɧɵ ɪɚɡɥɢɱɧɵɟ ɤɨɧɮɢɝɭɪɚɰɢɢ 
ɨɬɜɨɞɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɢ ɡɚɛɨɪɚ ɜɨɡɞɭɯɚ: ɋ13, ɋ13ɯ, ɋ23, ɋ33, 
ɋ33ɯ, ɋ43, ɋ43ɯ, ɋ53, ɋ53ɯ, ɋ63, ɋ63ɯ, ɋ83, ɋ83ɯ, ɋ93, ɋ93ɯ.
ɇɟ ɬɪɟɛɭɟɬɫɹ ɨɫɭɳɟɫɬɜɥɹɬɶ ɡɚɛɨɪ ɜɨɡɞɭɯɚ ɢɡ ɬɨɝɨ ɩɨɦɟɳɟɧɢɹ, 
ɜ ɤɨɬɨɪɨɦ ɭɫɬɚɧɨɜɥɟɧ ɤɨɬёɥ.
Ɉɛɹɡɚɬɟɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ ɜɨɡɞɭɯɨɜɨɞɨɜ-ɞɵɦɨɨɬɜɨɞɨɜ ɤɨɚɤɫɢ-
ɚɥɶɧɨɝɨ ɢɥɢ ɞɪɭɝɨɝɨ ɬɢɩɚ, ɪɚɫɫɱɢɬɚɧɧɵɯ ɧɚ ɤɨɧɞɟɧɫɚɰɢɨɧɧɵɟ 
ɤɨɬɥɵ ɫ ɝɟɪɦɟɬɢɱɧɨɣ ɤɚɦɟɪɨɣ ɫɝɨɪɚɧɢɹ. 
Ⱦɥɹ ɩɪɚɜɢɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɤɨɬɥɚ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ:
-  ɟɝɨ  ɧɟɥɶɡɹ  ɭɫɬɚɧɚɜɥɢɜɚɬɶ  ɧɚɞ  ɩɥɢɬɨɣ  ɢɥɢ  ɞɪɭɝɢɦ 
ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɩɢɳɢ;
-  ɟɝɨ ɧɟɥɶɡɹ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɜ ɠɢɥɵɯ ɩɨɦɟɳɟɧɢɹɯ;
-  ɡɚɩɪɟɳɟɧɨ ɯɪɚɧɢɬɶ ɝɨɪɸɱɢɟ ɜɟɳɟɫɬɜɚ ɜ ɩɨɦɟɳɟɧɢɢ,  ɝɞɟ 
ɭɫɬɚɧɨɜɥɟɧ ɤɨɬɟɥ;
- ɟɫɥɢ ɫɬɟɧɚ ɱɭɜɫɬɜɢɬɟɥɶɧɚ ɤ ɬɟɩɥɭ (ɧɚɩɪɢɦɟɪ,  ɞɟɪɟɜɹɧɧɚɹ 
ɫɬɟɧɚ), ɟɟ ɧɟɨɛɯɨɞɢɦɨ ɡɚɳɢɬɢɬɶ  ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ  ɬɟɩɥɨɢɡɨ-
ɥɹɰɢɟɣ.

ɆɂɇɂɆȺɅɖɇɕȿ ɊȺɋɋɌɈəɇɂə
Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɞɨɫɬɭɩ ɤ ɜɧɭɬɪɟɧɧɢɦ ɤɨɦɩɨɧɟɧɬɚɦ 
ɤɨɬɥɚ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɩɥɚɧɨɜɨɦɭ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛ-
ɫɥɭɠɢɜɚɧɢɸ, ɩɪɢ ɦɨɧɬɚɠɟ ɧɟɨɛɯɨɞɢɦɨ ɨɫɬɚɜɢɬɶ ɜɨɤɪɭɝ ɤɨɬɥɚ 
ɦɢɧɢɦɚɥɶɧɨ ɧɟɨɛɯɨɞɢɦɵɟ ɪɚɫɫɬɨɹɧɢɹ (ɪɢɫ. 3.1).

ɪɚɡɦɟɪɵ ɜ ɦɦ ɪɢɫ. 3.1  

ȼȺɀɇɈȿ ɁȺɆȿɑȺɇɂȿ
Ⱦɚɧɧɵɣ ɤɨɬɟɥ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɡɚɤɪɵɬɵɯ ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ ɫ 
ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɰɢɪɤɭɥɹɰɢɟɣ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɢɬɟɥɶɧɨɣ  ɢ  
ɷɮɮɟɤɬɢɜɧɨɣ  ɪɚɛɨɬɵ  ɤɨɬɥɚ  ɢ  ɫɢɫɬɟɦɵ  ɨɬɨɩɥɟɧɢɹ ɪɟɤɨɦɟɧ-
ɞɭɟɬɫɹ ɜɵɩɨɥɧɹɬɶ  ɪɚɡɜɨɞɤɭ  ɫɢɫɬɟɦɵ  ɨɬɨɩɥɟɧɢɹ ɢɡ ɩɨɥɢɦɟɪ-
ɧɨɣ  ɢɥɢ  ɦɟɞɧɨɣ  ɬɪɭɛɵ. ɇɚ ɜɯɨɞɟ ɜɨɞɵ ɢɡ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ 
ɜ ɤɨɬɟɥ  ɧɟɨɛɯɨɞɢɦɨ  ɭɫɬɚɧɨɜɢɬɶ  ɦɟɯɚɧɢɱɟɫɤɢɣ ɮɢɥɶɬɪ.
ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɛɨɪɨɜ ɨɬɨɩɥɟɧɢɹ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨ ɢɫɩɨɥɶɡɨ-
ɜɚɬɶ ɫɨɜɪɟɦɟɧɧɵɟ ɦɚɥɨɢɧɟɪɰɢɨɧɧɵɟ ɪɚɞɢɚɬɨɪɵ  (ɫɬɚɥɶɧɵɟ 
ɩɚɧɟɥɶɧɵɟ, ɚɥɸɦɢɧɢɟɜɵɟ, ɢ.ɬ.ɞ.)
ɉɟɪɟɞ ɦɨɧɬɚɠɨɦ ɤɨɬɥɚ ɫɥɟɞɭɟɬ ɬɳɚɬɟɥɶɧɨ ɩɪɨɦɵɬɶ ɜɫɟ ɬɪɭ-
ɛɨɩɪɨɜɨɞɵ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ, ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ  ɭɞɚɥɢɬɶ ɨɬ-
ɬɭɞɚ ɜɫɟ ɩɨɫɬɨɪɨɧɧɢɟ ɱɚɫɬɢɰɵ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɨɬɪɢɰɚɬɟɥɶɧɨ 
ɫɤɚɡɚɬɶɫɹ ɧɚ ɪɚɛɨɬɟ ɤɨɬɥɚ.
ɉɨɞ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦ  ɫɛɪɨɫɧɵɦ  ɤɥɚɩɚɧɨɦ  ɭɫɬɚɧɨɜɢɬɟ 
ɜɨɪɨɧɤɭ ɞɥɹ ɫɛɨɪɚ ɜɨɞɵ ɢ ɞɪɟɧɚɠɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ ɧɚ ɫɥɭɱɚɣ 
ɭɬɟɱɟɤ ɜɨɞɵ ɩɪɢ ɢɡɛɵɬɨɱɧɨɦ ɞɚɜɥɟɧɢɢ ɜ ɫɢɫɬɟɦɟ ɨɬɨɩɥɟɧɢɹ. 
ɇɚ ɤɨɧɬɭɪɟ Ƚȼɋ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ  ɭɫɬɚɧɚɜɥɢɜɚɬɶ  ɩɪɟɞɨɯɪɚ-
ɧɢɬɟɥɶɧɵɣ  ɤɥɚɩɚɧ, ɧɨ ɧɚɞɨ ɛɵɬɶ  ɭɜɟɪɟɧɧɵɦ, ɱɬɨ ɞɚɜɥɟɧɢɟ ɜ 
ɜɨɞɨɩɪɨɜɨɞɟ ɧɟ ɩɪɟɜɵɲɚɟɬ 6  ɛɚɪ. ȼ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɭɫɬɚ-
ɧɨɜɢɬɟ ɪɟɞɭɤɬɨɪ ɢɥɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ.
ɉɪɢɫɨɟɞɢɧɢɬɟ ɫɥɢɜɧɨɣ ɤɨɥɥɟɤɬɨɪ ɤ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɞɪɟɧɚɠ-
ɧɨɣ ɫɢɫɬɟɦɟ (ɫɦɨɬɪɢ ɩɨɞɪɨɛɧɨɫɬɢ ɜ ɩɭɧɤɬɟ 3.6). 
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ɉɪɢɫɨɟɞɢɧɢɬɟ ɜɨɞɭ. 
R Ɉɛɪɚɬɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ ɤɨɧɬɭɪɚ ɨɬɨɩɥɟɧɢɹ  
  3/4» ɧɚɪɭɠɧ
M ɉɪɹɦɨɣ ɬɪɭɛɨɩɪɨɜɨɞ ɤɨɧɬɭɪɚ ɨɬɨɩɥɟɧɢɹ  
  3/4» ɧɚɪɭɠɧ
G ɉɪɢɫɨɟɞɢɧɟɧɢɟ ɝɚɡɚ  3/4» ɧɚɪɭɠɧ
AC  Ƚɨɪɹɱɚɹ ɜɨɞɚ  1/2» ɧɚɪɭɠɧ
AF ɏɨɥɨɞɧɚɹ ɜɨɞɚ  1/2» ɧɚɪɭɠɧ

3.5 ɍɫɬɚɧɨɜɤɚ ɭɥɢɱɧɨɝɨ ɞɚɬɱɢɤɚ
Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɮɭɧɤɰɢɹ ɩɨɝɨɞɨɡɚɜɢɫɢɦɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɪɚɛɨ-
ɬɚɥɚ ɩɪɚɜɢɥɶɧɨ, ɨɱɟɧɶ ɜɚɠɧɨ, ɱɬɨɛɵ ɩɪɚɜɢɥɶɧɨ ɪɚɛɨɬɚɥ ɞɚɬ-
ɱɢɤ ɭɥɢɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ.
ɍɋɌȺɇɈȼɄȺ ɂ ɉɈȾɄɅɘɑȿɇɂȿ ȾȺɌɑɂɄȺ ɍɅɂɑɇɈɃ ɌȿɆ-
ɉȿɊȺɌɍɊɕ
Ⱦɚɬɱɢɤ ɞɨɥɠɟɧ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧ ɫ ɜɧɟɲɧɟɣ ɫɬɨɪɨɧɵ ɨɬɚɩɥɢɜɚ-
ɟɦɨɝɨ ɡɞɚɧɢɹ, ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɫɥɟɞɭɸɳɢɯ ɪɟɤɨɦɟɧɞɚɰɢɣ:
 - ɨɧ ɞɨɥɠɟɧ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɧɚ ɋȿȼȿɊɇɈɃ ɢɥɢ ɋȿȼȿɊɈ-ɁȺ-
ɉȺȾɇɈɃ ɫɬɨɪɨɧɟ ɮɚɫɚɞɚ, ɤɨɬɨɪɚɹ ɱɚɳɟ ɜɫɟɝɨ ɩɨɞɜɟɪɠɟɧɚ 
ɜɨɡɞɟɣɫɬɜɢɸ ɜɟɬɪɚ, ɢ ɧɚ ɧɟɝɨ ɧɟ ɞɨɥɠɧɵ ɩɨɩɚɞɚɬɶ ɩɪɹɦɵɟ 
ɫɨɥɧɟɱɧɵɟ ɥɭɱɢ;

 - ɞɚɬɱɢɤ ɞɨɥɠɟɧ ɧɚɯɨɞɢɬɶɫɹ ɧɚ ɭɪɨɜɧɟ, ɪɚɜɧɨɦ ɩɪɢɛɥɢɡɢɬɟɥɶ-
ɧɨ 2/3 ɜɵɫɨɬɵ ɮɚɫɚɞɚ;

 - ɞɚɬɱɢɤ ɞɨɥɠɟɧ ɧɚɯɨɞɢɬɶɫɹ ɜɞɚɥɟɤɟ ɨɬ ɞɵɦɨɨɬɜɨɞɨɜ, ɞɜɟɪɟɣ, 
ɨɤɨɧ, ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɨɬɞɭɲɢɧ ɢ ɩɪɨɱɢɯ ɢɫɬɨɱɧɢɤɨɜ ɬɟɩɥɚ.

ɗɥɟɤɬɪɢɱɟɫɤɨɟ ɩɨɞɤɥɸɱɟɧɢɟ ɞɚɬɱɢɤɚ ɭɥɢɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɞɜɭɠɢɥɶɧɨɝɨ ɩɪɨɜɨɞɚ ɫ ɫɟɱɟɧɢ-
ɟɦ ɨɬ 0,5 ɞɨ 1 ɦɦ2, ɦɚɤɫɢɦɚɥɶɧɚɹ ɞɥɢɧɚ 30 ɦɟɬɪɨɜ, ɤɨɬɨɪɵɣ 
ɧɟ ɜɯɨɞɢɬ ɜ ɤɨɦɩɥɟɤɬ ɩɨɫɬɚɜɤɢ. ɇɟ ɬɪɟɛɭɟɬɫɹ ɫɨɛɥɸɞɚɬɶ ɩɨ-
ɥɹɪɧɨɫɬɶ ɩɨɞɤɥɸɱɟɧɢɹ ɞɚɬɱɢɤɚ ɭɥɢɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ. ɋɬɚ-
ɪɚɣɬɟɫɶ, ɱɬɨɛɵ ɧɚ ɞɚɧɧɨɦ ɩɪɨɜɨɞɟ ɧɟ ɛɵɥɨ ɫɨɟɞɢɧɟɧɢɣ, ɟɫɥɢ 
ɠɟ ɜ ɧɢɯ ɜɫё ɪɚɜɧɨ ɜɨɡɧɢɤɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ, ɨɧɢ ɞɨɥɠɧɵ 
ɛɵɬɶ ɡɚɥɭɠɟɧɵ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɨɛɪɚɡɨɦ ɡɚɳɢɳɟɧɵ.
ȿɫɥɢ ɩɨɬɪɟɛɭɟɬɫɹ ɩɪɨɥɨɠɢɬɶ ɫɨɟɞɢɧɢɬɟɥɶɧɵɣ ɩɪɨɜɨɞ ɜ ɤɚɧɚɥɟ, 
ɨɧ ɞɨɥɠɟɧ ɩɪɨɯɨɞɢɬɶ ɨɬɞɟɥɶɧɨ ɨɬ ɫɢɥɨɜɵɯ ɤɚɛɟɥɟɣ (230 ȼ ~).

ɪɢɫ. 3.4  

ɄɊȿɉɅȿɇɂȿ ɍɅɂɑɇɈȽɈ ȾȺɌɑɂɄȺ ɇȺ ɋɌȿɇȿ
Ⱦɚɬɱɢɤ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɝɥɚɞɤɨɦ ɭɱɚɫɬɤɟ ɫɬɟɧɵ; ɟɫɥɢ ɫɬɟɧɤɚ 
ɤɢɪɩɢɱɧɚɹ ɢɥɢ ɢɦɟɟɬ ɧɟɪɨɜɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ, ɧɟɨɛɯɨɞɢɦɨ ɩɨɞ-
ɝɨɬɨɜɢɬɶ ɞɥɹ ɞɚɬɱɢɤɚ ɪɨɜɧɵɣ ɭɱɚɫɬɨɤ ɩɨɜɟɪɯɧɨɫɬɢ.
Ɉɬɜɢɧɬɢɬɟ ɜɟɪɯɧɸɸ ɡɚɳɢɬɧɭɸ ɩɥɚɫɬɢɤɨɜɭɸ ɤɪɵɲɤɭ, ɜɪɚɳɚɹ 
ɟё ɩɪɨɬɢɜ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ.
Ɉɩɪɟɞɟɥɢɬɟ ɦɟɫɬɨ ɭɫɬɚɧɨɜɤɢ ɧɚ ɫɬɟɧɟ ɢ ɩɪɨɫɜɟɪɥɢɬɟ ɨɬɜɟɪ-
ɫɬɢɹ ɞɥɹ ɞɸɛɟɥɹ 5ɯ25.
ȼɫɬɚɜɶɬɟ ɞɸɛɟɥɶ ɜ ɨɬɜɟɪɫɬɢɟ. ȼɵɧɶɬɟ ɩɥɚɬɭ ɢɡ ɫɜɨɟɝɨ ɝɧɟɡɞɚ.
Ɂɚɤɪɟɩɢɬɟ ɤɨɪɩɭɫ ɧɚ ɫɬɟɧɟ, ɢɫɩɨɥɶɡɭɹ ɜɢɧɬ, ɜɯɨɞɹɳɢɣ ɜ 
ɤɨɦɩɥɟɤɬ ɩɨɫɬɚɜɤɢ.
ɇɚɞɟɧɶɬɟ ɤɪɨɧɲɬɟɣɧ ɢ ɡɚɬɹɧɢɬɟ ɜɢɧɬ.
Ɉɬɜɢɧɬɢɬɟ ɝɚɣɤɭ ɤɚɛɟɥɶɧɨɝɨ ɫɚɥɶɧɢɤɚ, ɜɫɬɚɜɶɬɟ ɫɨɟɞɢɧɢɬɟɥɶɧɵɣ 
ɤɚɛɟɥɶ ɞɚɬɱɢɤɚ ɢ ɩɪɢɫɨɟɞɢɧɢɬɟ ɟɝɨ ɤ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɤɥɟɦɦɟ. 
ɗɥɟɤɬɪɢɱɟɫɤɨɟ ɩɨɞɤɥɸɱɟɧɢɟ ɭɥɢɱɧɨɝɨ ɞɚɬɱɢɤɚ ɤ ɤɨɬɥɭ ɨɩɢɫɚ-
ɧɨ ɜ ɝɥɚɜɟ «ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɩɨɞɤɥɸɱɟɧɢɹ».

 b ɇɟ ɡɚɛɭɞɶɬɟ, ɤɚɤ ɫɥɟɞɭɟɬ ɡɚɬɹɧɭɬɶ ɤɚɛɟɥɶɧɵɣ ɫɚɥɶɧɢɤ, 
ɱɬɨɛɵ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɟ ɧɟ ɩɨɩɚɥɚ ɜɥɚɝɚ.

ɋɧɨɜɚ ɭɫɬɚɧɨɜɢɬɟ ɩɥɚɬɭ ɧɚ ɫɜɨё ɦɟɫɬɨ ɢ ɡɚɤɪɨɣɬɟ ɜɟɪɯɧɸɸ 
ɡɚɳɢɬɧɭɸ ɩɥɚɫɬɢɤɨɜɭɸ ɤɪɵɲɤɭ, ɩɨɜɨɪɚɱɢɜɚɹ ɟё ɩɨ ɱɚɫɨɜɨɣ 
ɫɬɪɟɥɤɟ. ɏɨɪɨɲɨ ɡɚɬɹɧɢɬɟ ɤɚɛɟɥɶɧɵɣ ɫɚɥɶɧɢɤ.

ɤɨɬɥɚ ɢɡ-ɡɚ ɨɬɫɭɬɫɬɜɢɹ ɝɚɡɚ, ɩɨɷɬɨɦɭ ɤɚɠɞɵɣ ɪɚɡ ɫɛɪɚɫɵ-
ɜɚɣɬɟ ɞɚɧɧɭɸ ɚɜɚɪɢɸ, ɤɨɝɞɚ ɨɧɚ ɛɭɞɟɬ ɩɨɹɜɥɹɬɶɫɹ).

6 ɉɪɨɞɨɥɠɚɣɬɟ ɜɵɩɨɥɧɹɬɶ ɞɚɧɧɭɸ ɩɪɨɰɟɞɭɪɭ ɞɨ ɬɟɯ ɩɨɪ, 
ɩɨɤɚ ɢɡ ɜɵɯɨɞɚ ɪɭɱɧɨɝɨ ɜɨɡɞɭɲɧɨɝɨ ɤɥɚɩɚɧɚ ɧɟ ɧɚɱɧёɬ 
ɜɵɥɢɜɚɬɶɫɹ ɬɨɥɶɤɨ ɜɨɞɚ, ɚ ɩɨɬɨɤ ɜɨɡɞɭɯɚ ɩɪɟɤɪɚɬɢɬɫɹ. Ɂɚ-
ɤɪɨɣɬɟ ɪɭɱɧɨɣ ɜɨɡɞɭɲɧɵɣ ɤɥɚɩɚɧ.

7 ɉɪɨɜɟɪɶɬɟ ɞɚɜɥɟɧɢɟ ɜ ɫɢɫɬɟɦɟ (ɞɨɥɠɧɨ ɛɵɬɶ 1 ɛɚɪ).
8 Ɂɚɤɪɨɣɬɟ ɩɨɞɩɢɬɨɱɧɵɣ ɤɪɚɧ.
9 Ɉɬɤɪɨɣɬɟ ɤɪɚɧ ɝɚɡɚ ɢ ɜɵɩɨɥɧɢɬɟ ɪɨɡɠɢɝ ɤɨɬɥɚ.

3.4 Ʉɪɟɩɥɟɧɢɟ ɤɨɬɥɚ ɤ ɫɬɟɧɟ ɢ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɩɪɢɫɨɟɞɢɧɟɧɢɹ

ȼ ɫɬɚɧɞɚɪɬɧɨɣ ɤɨɦɩɥɟɤɬɚɰɢɢ ɤɨɬёɥ ɩɨɫɬɚɜɥɹɟɬɫɹ ɫɨ ɜɫɬɪɨɟɧ-
ɧɨɣ ɩɥɚɫɬɢɧɨɣ (ɪɢɫ. 3.3) ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɢ ɩɨɞɤɥɸɱɟɧɢɹ ɤɨɬɥɚ. 
Ɋɚɫɩɨɥɨɠɟɧɢɟ ɢ ɪɚɡɦɟɪ ɩɪɢɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɲɬɭɰɟɪɨɜ ɜɨɞɵ 
ɩɨɤɚɡɚɧɵ ɧɚ ɩɪɢɥɚɝɚɟɦɵɯ ɫɯɟɦɚɯ. 
Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɤɨɬɥɚ ɜɵɩɨɥɧɢɬɟ ɫɥɟɞɭɸɳɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶ-
ɧɨɫɬɶ ɞɟɣɫɬɜɢɣ:
 - ɡɚɤɪɟɩɢɬɟ ɤɪɟɩёɠɧɭɸ ɩɥɚɫɬɢɧɭ ɤɨɬɥɚ (F) ɧɚ ɫɬɟɧɟ ɢ ɫ ɩɨɦɨ-
ɳɶɸ ɭɪɨɜɧɹ ɭɛɟɞɢɬɟɫɶ ɜ ɬɨɦ, ɱɬɨ ɨɧɚ ɧɚɯɨɞɢɥɢɫɶ ɜ ɢɞɟɚɥɶ-
ɧɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ

 - ɪɚɡɦɟɬɶɬɟ ɱɟɬɵɪɟ ɨɬɜɟɪɫɬɢɹ (Ø 6 ɦɦ), ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɵ 
ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɡɚɤɪɟɩɢɬɶ ɤɪɟɩёɠɧɭɸ ɩɥɚɫɬɢɧɭ ɤɨɬɥɚ (F)

 - ɭɛɟɞɢɬɟɫɶ ɜ ɬɨɦ, ɱɬɨ ɜɫɟ ɪɚɡɦɟɪɵ ɨɩɪɟɞɟɥɟɧɵ ɬɨɱɧɨ, ɩɨɫɥɟ 
ɱɟɝɨ ɫ ɩɨɦɨɳɶɸ ɞɪɟɥɢ ɫɨ ɫɜɟɪɥɨɦ, ɞɢɚɦɟɬɪ ɤɨɬɨɪɨɝɨ ɭɤɚɡɚɧ 
ɜɵɲɟ, ɩɪɨɞɟɥɚɣɬɟ ɨɬɜɟɪɫɬɢɹ ɜ ɫɬɟɧɟ

 - ɩɪɢɤɪɟɩɢɬɟ ɤ ɫɬɟɧɟ ɩɥɚɫɬɢɧɭ.

ɤɪɟɩёɠɧɭɸ ɩɥɚɫɬɢɧɭ 
ɤɨɬɥɚ (F)

ɪɢɫ. 3.3  

R      M                G     AC   AF

R       M              G     AC      AF
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3.6 ɋɛɨɪ ɤɨɧɞɟɧɫɚɬɚ
ɇɟɨɛɯɨɞɢɦɨ ɫɦɨɧɬɢɪɨɜɚɬɶ ɫɢɫɬɟɦɭ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɛ-
ɪɚɡɭɸɳɢɣɫɹ ɜ ɤɨɬɥɟ ɤɨɧɞɟɧɫɚɬ ɧɟ ɦɨɝ ɡɚɦёɪɡɧɭɬɶ. Ɋɟɤɨɦɟɧ-
ɞɭɟɬɫɹ ɭɫɬɚɧɨɜɢɬɶ ɫɩɟɰɢɚɥɶɧɵɣ ɤɨɥɥɟɤɬɨɪ ɫɥɢɜɚ, ɢɡɝɨɬɨɜɥɟɧ-
ɧɵɣ ɢɡ ɫɬɚɧɞɚɪɬɧɵɯ ɩɨɥɢɩɪɨɩɢɥɟɧɨɜɵɯ ɱɚɫɬɟɣ, ɩɪɨɞɚɸɳɢɯɫɹ 
ɜ ɪɨɡɧɢɱɧɨɣ ɫɟɬɢ (ɫɬɚɧɞɚɪɬ DIN 4102 ȼ1) ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɤɨɬɥɚ 
– ɨɬɜɟɪɫɬɢɟ Ø42 – ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.5.
ɉɪɨɥɨɠɢɬɟ ɲɥɚɧɝ ɞɥɹ ɫɥɢɜɚ ɤɨɧɞɟɧɫɚɬɚ, ɜɯɨɞɹɳɢɣ ɜ ɤɨɦɩɥɟɤɬ 
ɩɨɫɬɚɜɤɢ, ɩɪɢɫɨɟɞɢɧɢɜ ɟɝɨ ɤ ɤɨɥɥɟɤɬɨɪɭ (ɢɥɢ ɞɪɭɝɨɦɭ ɫɩɟɰɢ-
ɚɥɶɧɨɦɭ ɫɨɟɞɢɧɢɬɟɥɶɧɨɦɭ ɪɚɡɛɨɪɧɨɦɭ ɭɫɬɪɨɣɫɬɜɭ, ɭɫɬɚɧɨɜ-
ɥɟɧɧɨɦɭ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɚɧɞɚɪɬɨɦ EN 677) ɬɚɤɢɦ ɨɛ-
ɪɚɡɨɦ, ɱɬɨɛɵ ɧɟ ɛɵɥɨ ɩɟɪɟɝɢɛɨɜ, ɜ ɤɨɬɨɪɵɯ ɤɨɧɞɟɧɫɚɬ ɦɨɠɟɬ 
ɡɚɫɬɚɢɜɚɬɶɫɹ ɢ ɡɚɦɟɪɡɚɬɶ. 
ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɧɟ ɧɟɫёɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɡɚ ɜɨɡɦɨɠɧɵɣ 
ɭɳɟɪɛ, ɜɵɡɜɚɧɧɵɣ ɧɟɩɪɚɜɢɥɶɧɵɦ ɞɪɟɧɚɠɨɦ ɤɨɧɞɟɧɫɚɬɚ ɢɥɢ 
ɟɝɨ ɡɚɦɟɪɡɚɧɢɟɦ. 
Ɍɪɭɛɨɩɪɨɜɨɞ ɫɥɢɜɚ ɞɨɥɠɟɧ ɢɦɟɬɶ ɚɛɫɨɥɸɬɧɨ ɝɟɪɦɟɬɢɱɧɵɟ ɫɨ-
ɟɞɢɧɟɧɢɹ ɢ ɞɨɥɠɟɧ ɛɵɬɶ ɡɚɳɢɳёɧ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɨɛɪɚɡɨɦ 
ɨɬ ɡɚɦɟɪɡɚɧɢɹ.
ɉɪɟɠɞɟ ɱɟɦ ɡɚɩɭɫɤɚɬɶ ɤɨɬёɥ, ɭɛɟɞɢɬɟɫɶ ɜ ɬɨɦ, ɱɬɨ ɞɪɟɧɚɠ ɤɨɧ-
ɞɟɧɫɚɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɚɜɢɥɶɧɨ.

ɪɢɫ. 3.5  
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3.7 ɗɥɟɤɬɪɢɱɟɫɤɨɟ ɩɨɞɤɥɸɱɟɧɢɟ
Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɞɨɫɬɭɩ ɤ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɤɥɟɦɦɚɦ, 
ɜɵɩɨɥɧɢɬɟ ɫɥɟɞɭɸɳɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɨɩɟɪɚɰɢɣ:
 - ɭɫɬɚɧɨɜɢɬɟ ɝɥɚɜɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɫɢɫɬɟɦɵ ɜ ɩɨɥɨɠɟɧɢɟ 

«ɜɵɤɥɸɱɟɧɨ»
 - ɨɬɜɢɧɬɢɬɟ ɤɪɟɩёɠɧɵɟ ɜɢɧɬɵ (D), ɤɨɬɨɪɵɟ ɞɟɪɠɚɬ ɨɛɥɢɰɨɜɤɭ 

(ɪɢɫ. 3.6)
 - ɇɚɤɥɨɧɢɬɟ ɨɫɧɨɜɚɧɢɟ ɨɛɥɢɰɨɜɤɢ ɜɩɟɪёɞ, ɚ ɡɚɬɟɦ ɜɜɟɪɯ, ɱɬɨ-
ɛɵ ɨɬɫɨɟɞɢɧɢɬɶ ɟё ɨɬ ɤɚɪɤɚɫɚ.

 - ɨɬɜɢɧɬɢɬɟ ɤɪɟɩёɠɧɵɣ ɜɢɧɬ (ȿ) ɩɚɧɟɥɢ ɩɪɢɛɨɪɨɜ (ɪɢɫ. 3.6)
 - ɩɪɢɩɨɞɧɢɦɢɬɟ ɩɚɧɟɥɶ ɩɪɢɛɨɪɨɜ, ɚ ɡɚɬɟɦ ɩɨɜɟɪɧɢɬɟ ɟё ɧɚ 
ɫɟɛɹ (ɪɢɫ. 3.6)

 - ɨɬɫɨɟɞɢɧɢɬɟ ɤɪɵɲɤɭ, ɤɨɬɨɪɚɹ ɡɚɤɪɵɜɚɟɬ ɩɥɚɬɭ (ɪɢɫ. 3.7)
 - ɩɪɨɞɟɧɶɬɟ ɩɪɨɜɨɞ Ɍ.Ⱥ. (ɤɨɦɧɚɬɧɨɝɨ ɬɟɪɦɨɫɬɚɬɚ), ɟɫɥɢ ɬɚɤɨ-
ɜɨɟ ɢɦɟɟɬɫɹ.

Ʉɨɦɧɚɬɧɵɣ ɬɟɪɦɨɫɬɚɬ ɞɨɥɠɟɧ ɛɵɬɶ ɩɨɞɤɥɸɱёɧ ɬɚɤ, ɤɚɤ ɩɨɤɚɡɚ-
ɧɨ ɧɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɯɟɦɟ, ɧɚ ɫɬɪɚɧɢɰɟ 11.

 b ȼɯɨɞ ɤɨɦɧɚɬɧɨɝɨ ɬɟɪɦɨɫɬɚɬɚ ɢɦɟɟɬ ɧɢɡɤɨɟ ɛɟɡɨɩɚɫɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ 24 ȼɨɥɶɬ ɩɨɫɬɨɹɧɧɵɣ ɬɨɤ.

ɉɨɞɤɥɸɱɟɧɢɟ ɤ ɷɥɟɤɬɪɨɫɟɬɢ ɞɨɥɠɧɨ ɛɵɬɶ ɜɵɩɨɥɧɟɧɨ ɫ ɩɨɦɨ-
ɳɶɸ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɫ ɪɚɡɦɵɤɚɧɢɟɦ ɜɫɟɯ ɩɨɥɸɫɨɜ, ɩɨ ɤɪɚɣɧɟɣ 
ɦɟɪɟ, ɧɚ 3,5 ɦɦ (EN 60335-1, ɤɚɬɟɝɨɪɢɹ 3).
ɗɥɟɤɬɪɢɱɟɫɤɨɟ ɩɢɬɚɧɢɟ ɤɨɬɥɚ: ɩɟɪɟɦɟɧɧɵɣ ɬɨɤ 230 ȼɨɥɶɬ 50 
Ƚɟɪɰ, ɩɨɬɪɟɛɥɹɟɦɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ 110 ȼɚɬɬ ɢ ɨɧ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɬɚɧɞɚɪɬɭ EN 60335-1. 
ɉɪɢ ɩɨɞɤɥɸɱɟɧɢɢ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɧɚɞёɠɧɨɟ ɡɚɡɟɦɥɟ-
ɧɢɟ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɬɢɜɚɦɢ. 

 b Ɇɨɧɬɚɠɧɢɤ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɧɚɞёɠɧɨɟ ɡɚɡɟɦɥɟɧɢɟ 
ɭɫɬɪɨɣɫɬɜɚ. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɧɟ ɧɟɫёɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɡɚ 
ɭɳɟɪɛ, ɜɵɡɜɚɧɧɵɣ ɨɬɫɭɬɫɬɜɢɟɦ ɡɚɡɟɦɥɟɧɢɹ ɨɛɨɪɭɞɨɜɚ-
ɧɢɹ.

 b Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɬɚɤɠɟ ɫɨɛɥɸɞɚɬɶ ɩɨɥɹɪɧɨɫɬɶ ɮɚɡɵ ɢ 
ɧɟɣɬɪɚɥɢ (L – N).

 b ɉɪɨɜɨɞ ɡɚɡɟɦɥɟɧɢɹ ɞɨɥɠɟɧ ɛɵɬɶ ɧɚ ɩɚɪɭ ɫɚɧɬɢɦɟɬɪɨɜ 
ɞɥɢɧɧɟɟ ɨɫɬɚɥɶɧɵɯ ɩɪɨɜɨɞɨɜ.

Ɂɚɩɪɟɳɟɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɪɭɛɨɩɪɨɜɨɞ ɝɚɡɚ ɢ/ɢɥɢ ɜɨɞɵ ɜ ɤɚ-
ɱɟɫɬɜɟ ɡɚɡɟɦɥɟɧɢɹ ɞɥɹ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱦɥɹ ɷɥɟɤɬɪɢɱɟ-
ɫɤɨɝɨ ɩɨɞɤɥɸɱɟɧɢɹ ɢɫɩɨɥɶɡɭɣɬɟ ɩɪɨɜɨɞ, ɜɯɨɞɹɳɢɣ ɜ ɤɨɦɩɥɟɤɬ 
ɩɨɫɬɚɜɤɢ.
ɉɪɢ ɡɚɦɟɧɟ ɤɚɛɟɥɹ ɩɢɬɚɧɢɹ, ɢɫɩɨɥɶɡɭɣɬɟ ɤɚɛɟɥɶ ɬɢɩɚ HAR 
H05V2V2-F, 3 x 0,75 ɦɦ2, ɦɚɤɫ. ɜɧɟɲɧɢɣ ɞɢɚɦɟɬɪ 7 ɦɦ.

D

E

ɪɢɫ. 3.6  

ɪɢɫ. 3.7  

3.8 ɉɨɞɤɥɸɱɟɧɢɟ ɝɚɡɚ
ɉɟɪɟɞ ɬɟɦ ɤɚɤ ɩɨɞɤɥɸɱɚɬɶ ɤɨɬёɥ ɤ ɝɚɡɨɜɨɣ ɫɟɬɢ ɭɛɟɞɢɬɟɫɶ, ɱɬɨ:
ɫɨɛɥɸɞɟɧɵ ɞɟɣɫɬɜɭɸɳɢɟ ɫɬɚɧɞɚɪɬɵ
 - ɦɨɧɬɚɠ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɟɫɬɧɵɦ ɧɨɪɦɚɬɢɜɚɦ
 - ɬɢɩ ɝɚɡɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɨɦɭ, ɧɚ ɤɨɬɨɪɵɣ ɪɚɫɫɱɢɬɚɧ ɤɨɬёɥ
 - ɬɪɭɛɨɩɪɨɜɨɞ ɱɢɫɬɵɣ.
Ɍɪɭɛɵ ɝɚɡɚ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɥɨɠɟɧɵ ɧɚ ɭɥɢɰɟ. ȿɫɥɢ ɬɪɭɛɚ 
ɞɨɥɠɧɚ ɩɟɪɟɫɟɱɶ ɫɬɟɧɭ, ɬɨ ɨɧɚ ɞɨɥɠɧɚ ɩɪɨɣɬɢ ɱɟɪɟɡ ɰɟɧɬɪɚɥɶ-
ɧɨɟ ɨɬɜɟɪɫɬɢɟ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɦɨɧɬɚɠɧɨɝɨ ɲɚɛɥɨɧɚ.
Ɋɟɤɨɦɟɧɞɭɟɦ ɭɫɬɚɧɨɜɢɬɶ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞ ɝɚɡɚ ɮɢɥɶɬɪ ɫɨɨɬ-
ɜɟɬɫɬɜɭɸɳɟɝɨ ɪɚɡɦɟɪɚ, ɟɫɥɢ ɜ ɝɚɡɨɩɪɨɜɨɞɟ ɫɨɞɟɪɠɚɬɫɹ ɩɨɫɬɨ-
ɪɨɧɧɢɟ ɱɚɫɬɢɰɵ. 
ɉɨ ɨɤɨɧɱɚɧɢɢ ɦɨɧɬɚɠɚ ɩɪɨɜɟɪɶɬɟ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɫɨɟɞɢɧɟɧɢɣ, 
ɤɚɤ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɞɟɣɫɬɜɭɸɳɢɦɢ ɫɬɚɧɞɚɪɬɚɦɢ ɦɨɧɬɚɠɚ.

3.9 ɍɞɚɥɟɧɢɟ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɢ 
ɜɫɚɫɵɜɚɧɢɟ ɜɨɡɞɭɯɚ

ȼ  ɩɨɦɟɳɟɧɢɹɯ, ɝɞɟ ɭɫɬɚɧɨɜɥɟɧɵ ɤɨɬɥɵ ɫ ɡɚɤɪɵɬɨɣ ɤɚɦɟɪɨɣ 
ɫɝɨɪɚɧɢɹ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɨɛɳɟɨɛɦɟɧɧɭɸ ɜɟɧɬɢɥɹ-
ɰɢɸ ɩɨ ɪɚɫɱɟɬɭ, ɧɨ ɧɟ ɦɟɧɟɟ ɨɞɧɨɝɨ ɨɛɦɟɧɚ ɜ 1 ɱ.
Ʉɨɬɟɥ ɞɨɥɠɟɧ ɛɵɬɶ ɫɨɟɞɢɧɟɧ ɫ ɤɨɚɤɫɢɚɥɶɧɵɦɢ ɢɥɢ ɪɚɡɞɟɥɶ-
ɧɵɦɢ  ɞɵɦɨɨɬɜɨɞɚɦɢ  ɢ  ɜɨɡɞɭɯɨɜɨɞɚɦɢ (ɨɧɢ ɞɨɥɠɧɵ ɛɵɬɶ 
ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫ ɤɨɧɞɟɧɫɚɰɢɨɧɧɵɦɢ 
ɤɨɬɥɚɦɢ),  ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ  ɛɵɬɶ  ɜɵɜɟɞɟɧɵ  ɧɚɪɭɠɭ  ɱɟɪɟɡ  
ɤɪɵɲɭ  ɢɥɢ  ɧɚɪɭɠɧɭɸ ɫɬɟɧɭ (ɪɢɫ. 3.9).
ɗɮɮɟɤɬɢɜɧɚɹ  ɢ  ɛɟɡɨɩɚɫɧɚɹ  ɪɚɛɨɬɚ  ɤɨɬɥɚ  ɝɚɪɚɧɬɢɪɭɟɬɫɹ 
ɬɨɥɶɤɨ  ɜ  ɫɥɭɱɚɟ  ɢɫɩɨɥɶɡɨɜɚɧɢɹ  ɨɪɢɝɢɧɚɥɶɧɵɯ  ɞɵɦɨɨɬɜɨɞɨɜ 
ɢ  ɜɨɡɞɭɯɨɜɨɞɨɜ,  ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ  ɞɥɹ  ɤɨɬɥɨɜ  ɫ  ɡɚɤɪɵɬɨɣ 
ɤɚɦɟɪɨɣ ɫɝɨɪɚɧɢɹ.
Ⱦɚɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɟ ɜɯɨɞɢɬ ɜ ɫɬɚɧɞɚɪɬɧɭɸ ɤɨɦɩɥɟɤ-
ɬɚɰɢɸ ɢ ɩɨɫɬɚɜɥɹɟɬɫɹ ɩɨ ɨɬɞɟɥɶɧɨɦɭ ɡɚɤɚɡɭ. ɉɪɢ ɭɫɬɚɧɨɜɤɟ 
ɞɵɦɨɨɬɜɨɞɨɜ ɢ ɜɨɡɞɭɯɨɜɨɞɨɜ ɭɛɟɞɢɬɟɫɶ, ɱɬɨ ɜɫɟ ɫɨɟɞɢɧɟ-
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ɧɢɹ ɨɫɭɳɟɫɬɜɥɟɧɵ ɩɪɚɜɢɥɶɧɨ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɩɪɢɥɚɝɚɟɦɨɣ 
ɢɧɫɬɪɭɤɰɢɟɣ. Ʉ ɨɞɧɨɦɭ ɤɨɥɥɟɤɬɢɜɧɨɦɭ ɞɵɦɨɯɨɞɭ ɞɨɩɭɫɤɚɟɬɫɹ 
ɩɨɞɤɥɸɱɟɧɢɟ  ɧɟɫɤɨɥɶɤɢɯ  ɤɨɬɥɨɜ  ɩɪɢ  ɭɫɥɨɜɢɢ,  ɱɬɨ  ɜɫɟ  ɨɧɢ 
ɤɨɧɞɟɧɫɚɰɢɨɧɧɵɟ. 
Ʉɨɬёɥ ɪɚɫɫɱɢɬɚɧ ɧɚ ɬɨ, ɱɬɨɛɵ ɩɪɢɧɢɦɚɬɶ ɢ ɫɥɢɜɚɬɶ ɱɟɪɟɡ ɫɜɨɣ 
ɜɫɬɪɨɟɧɧɵɣ ɫɢɮɨɧ ɤɨɧɞɟɧɫɚɬ ɨɬ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɢ/ɢɥɢ ɚɬɦɨ-
ɫɮɟɪɧɵɟ ɨɫɚɞɤɢ, ɩɨɩɚɞɚɸɳɢɟ ɱɟɪɟɡ ɫɢɫɬɟɦɭ ɞɵɦɨɭɞɚɥɟɧɢɹ, 
ɜ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɧɚ ɷɬɚɩɟ ɦɨɧɬɚɠɚ/ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɧɟ ɛɵɥ 
ɩɪɟɞɭɫɦɨɬɪɟɧ ɨɬɞɟɥɶɧɵɣ ɜɧɟɲɧɢɣ ɫɢɮɨɧ.

 b ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɧɚɫɨɫɚ ɞɥɹ ɤɨɧɞɟɧɫɚɬɚ, ɭɛɟɞɢɬɟɫɶ ɜ ɬɨɦ, 
ɱɬɨ ɟɝɨ ɧɨɦɢɧɚɥɶɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɫɢɫɬɟɦɵ.

ȼɈɁɆɈɀɇɕȿ ɄɈɇɎɂȽɍɊȺɐɂɂ ȾɕɆɈɈɌȼɈȾȺ

ɪɢɫ. 3.8  

C13-C13x Ʉɨɚɤɫɢɚɥɶɧɵɣ ɜɵɯɨɞ ɱɟɪɟɡ ɫɬɟɧɭ. Ⱦɵɦɨɨɬɜɨɞ ɢ ɜɨɡɞɭ-
ɯɨɜɨɞ ɦɨɝɭɬ ɜɵɯɨɞɢɬɶ ɢɡ ɤɨɬɥɚ ɪɚɡɞɟɥɶɧɨ, ɧɨ ɜɵɯɨɞɵ 
ɞɨɥɠɧɵ ɛɵɬɶ ɤɨɚɤɫɢɚɥɶɧɵɦɢ ɢɥɢ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ 
ɞɨɫɬɚɬɨɱɧɨ ɛɥɢɡɤɨ, ɱɬɨɛɵ ɨɧɢ ɢɫɩɵɬɵɜɚɥɢ ɨɞɢɧɚɤɨɜɵɟ 
ɜɟɬɪɨɜɵɟ ɭɫɥɨɜɢɹ (ɧɟ ɛɨɥɟɟ 50 ɫɦ). 

C23 Ʉɨɚɤɫɢɚɥɶɧɵɣ ɜɵɯɨɞ ɜ ɤɨɥɥɟɤɬɢɜɧɵɣ ɜɨɡɞɭɯɨɜɨɞ/ɞɵɦɨ-
ɨɬɜɨɞ (ɜɫɚɫɵɜɚɧɢɟ ɢ ɭɞɚɥɟɧɢɟ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɨɫɭɳɟ-
ɫɬɜɥɹɸɬɫɹ ɜ ɨɞɢɧ ɢ ɬɨɬ ɠɟ ɜɨɡɞɭɯɨɜɨɞ)

C33-C33x Ʉɨɚɤɫɢɚɥɶɧɵɣ ɜɵɯɨɞ ɧɚ ɤɪɵɲɭ. ȼɵɯɨɞɵ ɤɚɤ ɜ ɋ13
C43-C43x ȼɫɚɫɵɜɚɧɢɟ ɢ ɭɞɚɥɟɧɢɟ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ 

ɱɟɪɟɡ ɪɚɡɞɟɥɶɧɵɟ ɤɨɥɥɟɤɬɢɜɧɵɣ ɜɨɡɞɭɯɨɜɨɞ ɢ ɤɨɥɥɟɤ-
ɬɢɜɧɵɣ ɞɵɦɨɨɬɜɨɞ, ɧɨ ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɨɞɢɧɚɤɨɜɵɯ ɜɟɬ-
ɪɨɜɵɯ ɭɫɥɨɜɢɹɯ

C53-C53x ȼɨɡɞɭɯɨɡɚɛɨɪ ɢ ɞɵɦɨɨɬɜɨɞ ɪɚɡɞɟɥɟɧɵ ɢ ɜɵɯɨɞɹɬ ɱɟɪɟɡ 
ɫɬɟɧɭ ɢɥɢ ɧɚ ɤɪɵɲɭ, ɧɨ ɜ ɥɸɛɨɦ ɫɥɭɱɚɟ ɜ ɡɨɧɚɯ ɫ ɪɚɡɥɢɱ-
ɧɵɦ ɞɚɜɥɟɧɢɟɦ. ɍɞɚɥɟɧɢɟ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɢ ɡɚɛɨɪ ɜɨɡɞɭɯɚ 
ɧɢɤɨɝɞɚ ɧɟ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɫɬɟɧɚɯ

C63-C63x ȼɨɡɞɭɯɨɡɚɛɨɪ ɢ ɞɵɦɨɨɬɜɨɞ ɪɟɚɥɢɡɨɜɚɧɵ ɢɡ ɬɪɭɛ, ɩɪɢɨɛ-
ɪɟɬёɧɧɵɯ ɢ ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɧɵɯ ɩɨ ɨɬɞɟɥɶɧɨɫɬɢ (1856/1)

C83-C83x ɍɞɚɥɟɧɢɟ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɱɟɪɟɡ ɨɬɞɟɥɶɧɵɣ ɢɥɢ ɤɨɥɥɟɤ-
ɬɢɜɧɵɣ ɞɵɦɨɨɬɜɨɞ, ɚ ɡɚɛɨɪ ɜɨɡɞɭɯɚ ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ, 
ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɫɬɟɧɭ

C93-C93x Ʉɨɚɤɫɢɚɥɶɧɵɣ ɜɵɯɨɞ ɱɟɪɟɡ ɫɬɟɧɭ. Ⱦɵɦɨɨɬɜɨɞ ɢ ɜɨɡɞɭ-
ɯɨɜɨɞ ɦɨɝɭɬ ɜɵɯɨɞɢɬɶ ɢɡ ɤɨɬɥɚ ɪɚɡɞɟɥɶɧɨ, ɧɨ ɜɵɯɨɞɵ 
ɞɨɥɠɧɵ ɛɵɬɶ ɤɨɚɤɫɢɚɥɶɧɵɦɢ ɢɥɢ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ 
ɞɨɫɬɚɬɨɱɧɨ ɛɥɢɡɤɨ, ɱɬɨɛɵ ɨɧɢ ɢɫɩɵɬɵɜɚɥɢ ɨɞɢɧɚɤɨɜɵɟ 
ɜɟɬɪɨɜɵɟ ɭɫɥɨɜɢɹ (ɧɟ ɛɨɥɟɟ 50 ɫɦ). 

C53 C33 C33 C93

C83 C23 C23 C43
C43

B23

C13 C13C53

B

A

Ⱥ ɜɵɯɨɞ ɫɡɚɞɢ – ȼ ɦɚɤɫ. 50 ɫɦ 

B23P
B53P

ɄɈȺɄɋɂȺɅɖɇɕȿ ȼɈɁȾɍɏɈȼɈȾɕ/ȾɕɆɈɈɌȼɈȾɕ (Ø 60-100)
Ʉɨɬɟɥ  ɩɨɫɬɚɜɥɹɟɬɫɹ  ɩɨɞɝɨɬɨɜɥɟɧɧɵɦ  ɤ  ɩɪɢɫɨɟɞɢɧɟɧɢɸ  ɤ 
ɤɨɚɤɫɢɚɥɶɧɵɦ ɞɵɦɨɨɬɜɨɞɚɦ/ɜɨɡɞɭɯɨɜɨɞɚɦ. Ɉɬɜɟɪɫɬɢɹ ɞɥɹ 
ɡɚɛɨɪɚ ɜɨɡɞɭɯɚ ɡɚɤɪɵɬɵ. Ʉɨɚɤɫɢɚɥɶɧɵɟ ɞɵɦɨɨɬɜɨɞɵ/ɜɨɡɞɭ-
ɯɨɜɨɞɵ ɦɨɝɭɬ ɛɵɬɶ ɪɚɡɦɟɳɟɧɵ  ɩɪɨɢɡɜɨɥɶɧɨ  ɨɬɧɨɫɢɬɟɥɶɧɨ  
ɤɨɬɥɚ.  ɉɪɢ  ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɚɤ-
ɫɢɦɚɥɶɧɨɣ ɞɥɢɧɟ, ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ. 
ɉɪɢ ɦɨɧɬɚɠɟ ɞɵɦɨɨɬɜɨɞɨɜ/ɜɨɡɞɭɯɨɜɨɞɨɜ ɪɭɤɨɜɨɞɫɬɜɭɣɬɟɫɶ 
ɢɧɫɬɪɭɤɰɢɹɦɢ, ɩɨɫɬɚɜɥɹɟɦɵɦɢ ɜɦɟɫɬɟ ɫ ɧɢɦɢ. ɇɚ  ɪɢɫ.  3.9  ɢ  
3.10  ɩɨɤɚɡɚɧɵ ɛɚɡɨɜɵɟ ɪɚɡɦɟɪɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɩɪɢɫɨɟɞɢ-
ɧɟɧɢɹ ɤɨɚɤɫɢɚɥɶɧɨɝɨ ɞɵɦɨɨɬɜɨɞɚ/ɜɨɡɞɭɯɨɜɨɞɚ. Ɋɚɫɫɬɨɹɧɢɹ 
ɨɬɦɟɪɹɸɬɫɹ ɨɬ ɤɪɟɩɟɠɧɨɝɨ ɤɪɨɧɲɬɟɣɧɚ ɤɨɬɥɚ.  
Ʉɨɚɤɫɢɚɥɶɧɵɟ ɜɨɡɞɭɯɨɜɨɞɵ/ɞɵɦɨɨɬɜɨɞɵ ɦɨɠɧɨ ɧɚɩɪɚɜɢɬɶ 
ɜ ɬɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɧɚɢɛɨɥɟɟ ɭɞɨɛɧɵɦ ɞɥɹ 

ɦɨɧɬɚɠɚ, ɧɨ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɞɥɢɧɭ, ɭɤɚɡɚɧɧɭɸ ɜ ɬɚɛɥɢ-
ɰɟ.

 b Ⱦɵɦɨɨɬɜɨɞ ɞɨɥɠɟɧ ɛɵɬɶ ɧɚɤɥɨɧɟɧ ɧɚ 1% ɜ ɫɬɨɪɨɧɭ ɤɨɬɥɚ.

 b ɇɟɢɡɨɥɢɪɨɜɚɧɧɵɟ ɞɵɦɨɨɬɜɨɞɵ ɹɜɥɹɸɬɫɹ ɩɨɬɟɧɰɢɚɥɶ-
ɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɨɩɚɫɧɨɫɬɢ.

 b Ʉɨɬёɥ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɪɟɝɭɥɢɪɭɟɬ ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɦɨɧɬɚɠɚ ɢ ɨɬ ɞɥɢɧɵ ɞɵɦɨɨɬɜɨɞɚ. 

 b ɇɢ ɜ ɤɨɟɦ ɫɥɭɱɚɟ ɧɟ ɡɚɤɪɵɜɚɣɬɟ ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ 
ɜɨɡɞɭɯɨɡɚɛɨɪ.

Ƚɨɪɢɡɨɧɬɚɥɶɧɵɣ ɦɨɧɬɚɠ
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɪɹɦɨɥɢɧɟɣɧɚɹ ɞɥɢɧɚ *
ɤɨɚɤɫɢɚɥɶɧɨɝɨ ɜɨɡɞɭɯɨɜɨɞɚ/ɞɵɦɨɨɬɜɨɞɚ 

Ø60-100 ɦɦ

ɉɨɬɟɪɹ ɧɚɩɨɪɚ (ɦ)

ɨɬɜɨɞ 45° ɨɬɜɨɞ 90°

25 C.S.I. 5,85 ɦ 1,3 ɦ 1,6 ɦ

ȼɟɪɬɢɤɚɥɶɧɵɣ ɦɨɧɬɚɠ
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɪɹɦɨɥɢɧɟɣɧɚɹ ɞɥɢɧɚ
ɤɨɚɤɫɢɚɥɶɧɨɝɨ ɜɨɡɞɭɯɨɜɨɞɚ/ɞɵɦɨɨɬɜɨɞɚ 

Ø60-100 ɦɦ, (ɦ)

ɉɨɬɟɪɹ ɧɚɩɨɪɚ (ɦ)

ɨɬɜɨɞ 45° ɨɬɜɨɞ 90°

25 C.S.I. 6,85 ɦ 1,3 ɦ 1,6 ɦ

* ɉɪɹɦɨɥɢɧɟɣɧɚɹ ɞɥɢɧɚ ɨɡɧɚɱɚɟɬ ɛɟɡ ɨɬɜɨɞɨɜ, ɤɨɧɰɟɜɢɤɨɜ ɢ ɩɟɪɟɯɨɞ-
ɧɢɤɨɜ.

ɪɢɫ. 3.9  

ɄɈȺɄɋɂȺɅɖɇɕɃ 

ȾɕɆɈɈɌȼɈȾ/ȼɈɁȾɍɏɈɁȺȻɈɊ

ɪɢɫ. 3.10  

ȼ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬ ɤɨɬёɥ ɫ ɞɵɦɨɨɬɜɨ-
ɞɨɦ, ɜɵɯɨɞɹɳɢɦ ɫɡɚɞɢ, ɢɫɩɨɥɶɡɭɣɬɟ ɫɩɟɰɢɚɥɶɧɵɣ ɨɬɜɨɞ .
ɉɪɢ ɬɚɤɨɦ ɦɨɧɬɚɠɟ ɧɟɨɛɯɨɞɢɦɨ ɨɬɪɟɡɚɬɶ ɜɧɭɬɪɟɧɧɸɸ ɱɚɫɬɶ ɨɬ-
ɜɨɞɚ ɜ ɬɨɣ ɬɨɱɤɟ, ɤɨɬɨɪɚɹ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.11, ɱɬɨɛɵ ɛɵɥɨ 
ɭɞɨɛɧɟɟ ɜɫɬɚɜɥɹɬɶ ɨɬɜɨɞ ɜ ɩɚɬɪɭɛɨɤ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɤɨɬɥɚ.
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ɪɢɫ. 3.11  

Ʉɨɚɤɫɢɚɥɶɧɵɟ ɜɨɡɞɭɯɨɜɨɞɵ/ɞɵɦɨɨɬɜɨɞɵ (Ø 80-125)
ȼ ɷɬɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɨɛɹɡɚɬɟɥɶɧɨ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ 
ɫɩɟɰɢɚɥɶɧɵɣ ɩɟɪɟɯɨɞɧɢɤ. Ʉɨɚɤɫɢɚɥɶɧɵɟ ɜɨɡɞɭɯɨɜɨɞɵ/ ɞɵɦɨ-
ɨɬɜɨɞɵ ɦɨɠɧɨ ɧɚɩɪɚɜɢɬɶ ɜ ɬɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɤɨɬɨɪɨɟ ɛɭɞɟɬ 
ɧɚɢɛɨɥɟɟ ɭɞɨɛɧɵɦ ɞɥɹ ɦɨɧɬɚɠɚ.

ɉɪɹɦɨɥɢɧɟɣɧɚɹ ɞɥɢɧɚ *
ɤɨɚɤɫɢɚɥɶɧɨɝɨ ɜɨɡɞɭɯɨɜɨɞɚ/ɞɵɦɨɨɬɜɨɞɚ 

Ø80-125 ɦɦ

ɉɨɬɟɪɹ ɧɚɩɨɪɚ (ɦ)

ɨɬɜɨɞ 45° ɨɬɜɨɞ 90°

25 C.S.I. 15,3 ɦ 1,0 ɦ 1,5 ɦ

* ɉɪɹɦɨɥɢɧɟɣɧɚɹ ɞɥɢɧɚ ɨɡɧɚɱɚɟɬ ɛɟɡ ɨɬɜɨɞɨɜ, ɤɨɧɰɟɜɢɤɨɜ ɢ ɩɟɪɟɯɨɞɧɢɤɨɜ.

Ɋɚɡɞɟɥɶɧɵɟ ɜɨɡɞɭɯɨɜɨɞɵ/ɞɵɦɨɨɬɜɨɞɵ (Ø 80)
ȼɨɡɞɭɯɨɜɨɞ ɤɨɬɥɚ ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɩɨɥɨɠɟɧ ɬɚɤ, ɤɚɤ ɷɬɨ ɭɞɨɛɧɨ 
ɜ ɦɟɫɬɟ ɭɫɬɚɧɨɜɤɢ ɤɨɬɥɚ. Ⱦɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɜɨɡɞɭɯɨɞɜɨɞɚ 
ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɥɸɛɨɣ ɢɡ ɜɯɨɞɨɜ ɧɚ ɤɨɬɥɟ (ȿ ɢ F ɪɢɫ. 
3.12). ȼɯɨɞɵ ɢɦɟɸɬ ɪɚɡɧɵɟ ɞɢɚɦɟɬɪɵ, ɩɨɷɬɨɦɭ ɞɥɹ ɩɪɢɫɨɟɞɢ-
ɧɟɧɢɹ ɜɨɡɞɭɯɨɜɨɞɚ ɧɭɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɚɡɧɵɟ ɚɞɚɩɬɟɪɵ ɢɡ 
ɤɨɦɩɥɟɤɬɚ ɪɚɡɞɟɥɶɧɨɝɨ ɞɵɦɨɭɞɚɥɟɧɢɹ. Ⱦɵɦɨɨɬɜɨɞ ɞɨɥɠɟɧ 
ɛɵɬɶ ɧɚɤɥɨɧɟɧ ɧɚ 1% ɜ ɫɬɨɪɨɧɭ ɫɛɨɪɧɢɤɚ ɤɨɧɞɟɧɫɚɬɚ.

 b Ʉɨɬɟɥ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɪɟɝɭɥɢɪɭɟɬ ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɦɨɧɬɚɠɚ ɢ ɨɬ ɞɥɢɧɵ ɜɨɡɞɭɯɨɡɚɛɨɪɚ/ 
ɞɵɦɨɨɬɜɨɞɚ. ɇɢ ɜ ɤɨɟɦ ɫɥɭɱɚɟ ɧɟ ɡɚɤɪɵɜɚɣɬɟ ɩɨɥɧɨɫɬɶɸ 
ɢɥɢ ɱɚɫɬɢɱɧɨ ɜɨɡɞɭɯɨɜɨɞ/ɞɵɦɨɨɬɜɨɞ.

 b Ɇɚɤɫɢɦɚɥɶɧɵɟ ɞɥɢɧɵ ɞɵɦɨɨɬɜɨɞɚ ɢ ɜɨɡɞɭɯɨɜɨɞɚ ɭɤɚɡɚ-
ɧɵ ɧɚ ɝɪɚɮɢɤɚɯ ɧɢɠɟ.

 b ȿɫɥɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɛɨɥɟɟ ɞɥɢɧɧɵɟ ɤɚɧɚɥɵ, ɬɨ ɦɨɳɧɨɫɬɶ 
ɤɨɬɥɚ ɦɨɠɟɬ ɭɦɟɧɶɲɢɬɶɫɹ.

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɪɹɦɨɥɢɧɟɣɧɚɹ ɞɥɢɧɚ *
ɪɚɡɞɟɥɶɧɵɯ ɜɨɡɞɭɯɨɜɨɞɚ/ɞɵɦɨɨɬɜɨɞɚ

Ø80ɦɦ

ɉɨɬɟɪɹ ɧɚɩɨɪɚ (ɦ)

ɨɬɜɨɞ 45° ɨɬɜɨɞ 90°

25 C.S.I. 45+45 ɦ 1,0 ɦ 1,5 ɦ

* ɉɪɹɦɨɥɢɧɟɣɧɚɹ ɞɥɢɧɚ ɨɡɧɚɱɚɟɬ ɛɟɡ ɨɬɜɨɞɨɜ, ɤɨɧɰɟɜɢɤɨɜ ɢ ɩɟɪɟɯɨɞɧɢɤɨɜ.

ɪɢɫ. 3.12  

E

F

ɆȺɄɋɂɆȺɅɖɇȺə ȾɅɂɇȺ ɌɊɍȻ Ø 80

 ȾɅɂɇȺ ȼɈɁȾɍɏɈɁȺȻɈɊȺ (ɦ)

3.10 ɇɚɩɨɥɧɟɧɢɟ ɤɨɧɬɭɪɚ ɨɬɨɩɥɟɧɢɹ 
ɜɨɞɨɣ 

ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɡɚɜɟɪɲɟɧɨ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɩɨɞɤɥɸɱɟɧɢɟ, ɦɨɠ-
ɧɨ ɩɟɪɟɯɨɞɢɬɶ ɤ ɡɚɩɨɥɧɟɧɢɸ ɫɢɫɬɟɦ ɜɨɞɨɣ.
Ⱦɚɧɧɚɹ ɨɩɟɪɚɰɢɹ ɞɨɥɠɧɚ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɪɢ ɨɫɬɵɜɲɟɣ ɫɢɫɬɟ-
ɦɟ, ɨɧɚ ɩɪɨɜɨɞɢɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ (Ɋɢɫ. 3.13):
 - ɨɬɜɢɧɬɢɬɟ ɧɚ ɞɜɚ-ɬɪɢ ɨɛɨɪɨɬɚ ɡɚɝɥɭɲɤɢ ɧɢɠɧɟɝɨ (Ⱥ) ɢ ɜɟɪɯ-
ɧɟɝɨ (D) ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɨɡɞɭɲɧɨɝɨ ɤɥɚɩɚɧɚ ɤɨɬɥɚ; ɞɥɹ ɩɨ-
ɫɬɨɹɧɧɨɝɨ ɭɞɚɥɟɧɢɹ ɜɨɡɞɭɯɚ ɨɫɬɚɜɶɬɟ ɡɚɝɥɭɲɤɢ ɜɨɡɞɭɲɧɵɯ 
ɤɥɚɩɚɧɨɜ ɨɬɤɪɵɬɵɦɢ (A-D, ɪɢɫ. 3.13 - 3.15)

 - ɭɛɟɞɢɬɟɫɶ ɜ ɬɨɦ, ɱɬɨ ɨɬɤɪɵɬ ɤɪɚɧ ɧɚ ɜɯɨɞɟ ɯɨɥɨɞɧɨɣ ɜɨɞɵ
 - ɨɬɤɪɨɣɬɟ ɤɪɚɧ ɩɨɞɩɢɬɤɢ ɜɨɞɵ (ɋ), ɢ ɞɟɪɠɢɬɟ ɟɝɨ ɨɬɤɪɵɬɵɦ, 
ɩɨɤɚ ɞɚɜɥɟɧɢɟ ɧɚ ɦɚɧɨɦɟɬɪɟ ɧɟ ɞɨɣɞёɬ ɞɨ ɡɧɚɱɟɧɢɹ ɨɬ 1 
ɛɚɪ ɞɨ 1,5 ɛɚɪ (Ɋɢɫ. 3.14). 

 - ɡɚɤɪɨɣɬɟ ɤɪɚɧ ɩɨɞɩɢɬɤɢ ɜɨɞɵ.

Ɂɚɦɟɱɚɧɢɟ: ɭɞɚɥɟɧɢɟ ɜɨɡɞɭɯɚ ɢɡ ɤɨɬɥɚ ɩɪɨɢɫɯɨɞɢɬ ɚɜɬɨɦɚ-
ɬɢɱɟɫɤɢ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɜɨɡɞɭɲɧɵɯ ɤɥɚɩɚɧɨɜ Ⱥ ɢ D. ɉɟɪɜɵɣ 
ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɰɢɪɤɭɥɹɰɢɨɧɧɨɦ ɧɚɫɨɫɟ, ɚ ɜɬɨɪɨɣ ɧɚɯɨɞɢɬɫɹ 
ɜɧɭɬɪɢ ɜɨɡɞɭɲɧɨɣ ɤɚɦɟɪɵ. 
ȿɫɥɢ ɨɩɟɪɚɰɢɹ ɩɨ ɭɞɚɥɟɧɢɸ ɜɨɡɞɭɯɚ ɩɪɨɢɫɯɨɞɢɬ ɫ ɬɪɭɞɨɦ, 
ɞɟɣɫɬɜɭɣɬɟ ɤɚɤ ɨɩɢɫɚɧɨ ɜ ɩɚɪɚɝɪɚɮɟ 3.3.
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B

A

C ɪɢɫ. 3.13  

ɪɢɫ. 3.14  

D

ɪɢɫ. 3.15  

3.11 ɋɥɢɜ ɜɨɞɵ ɢɡ ɤɨɧɬɭɪɚ ɨɬɨɩɥɟɧɢɹ
ɉɟɪɟɞ ɬɟɦ, ɤɚɤ ɫɥɢɬɶ ɜɨɞɭ ɢɡ ɤɨɬɥɚ, ɨɬɤɥɸɱɢɬɟ ɟɝɨ ɷɥɟɤɬɪɨɩɢ-
ɬɚɧɢɟ, ɩɨɜɟɪɧɭɜ ɝɥɚɜɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɫɢɫɬɟɦɵ ɜ ɩɨɥɨɠɟɧɢɟ 
«ɜɵɤɥɸɱɟɧɨ»:
 - Ɂɚɤɪɨɣɬɟ ɡɚɩɨɪɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɤɨɧɬɭɪɟ ɨɬɨɩɥɟɧɢɹ
 - ȼɪɭɱɧɭɸ ɨɬɜɢɧɬɢɬɟ ɤɥɚɩɚɧ ɫɥɢɜɚ ɜɨɞɵ ɢɡ ɤɨɧɬɭɪɚ (ȼ).

3.12 ɋɥɢɜ ɜɨɞɵ ɢɡ ɤɨɧɬɭɪɚ Ƚȼɋ
ȿɫɥɢ ɫɭɳɟɫɬɜɭɟɬ ɨɩɚɫɧɨɫɬɶ ɡɚɦɟɪɡɚɧɢɹ, ɧɟɨɛɯɨɞɢɦɨ ɫɥɢɬɶ 
ɜɨɞɭ ɢɡ ɤɨɧɬɭɪɚ Ƚȼɋ. Ⱦɥɹ ɷɬɨɝɨ ɜɵɩɨɥɧɢɬɟ ɫɥɟɞɭɸɳɭɸ ɩɨɫɥɟ-
ɞɨɜɚɬɟɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɣ:
 - Ɂɚɤɪɨɣɬɟ ɝɥɚɜɧɵɣ ɤɪɚɧ ɜɨɞɨɩɪɨɜɨɞɚ
 - ɨɬɤɪɨɣɬɟ ɜɫɟ ɤɪɚɧɵ ɝɨɪɹɱɟɣ ɢ ɯɨɥɨɞɧɨɣ ɜɨɞɵ
 - ɫɥɟɣɬɟ ɜɨɞɭ ɢɡ ɫɚɦɵɯ ɧɢɠɧɢɯ ɬɨɱɟɤ
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4 ɊɈɁɀɂȽ ɂ ɊȺȻɈɌȺ
4.1 ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɩɪɨɜɟɪɤɢ
ɉɟɪɜɵɣ ɪɨɡɠɢɝ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɨɛɭɱɟɧɧɵɦ ɪɚɛɨɬɟ ɫ 
ɞɚɧɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɫɩɟɰɢɚɥɢɫɬɨɦ. ɉɟɪɟɞ ɬɟɦ ɤɚɤ ɡɚɩɭ-
ɫɬɢɬɶ ɤɨɬёɥ, ɩɪɨɜɟɪɶɬɟ ɫɥɟɞɭɸɳɟɟ:
 - ɩɚɪɚɦɟɬɪɵ ɩɢɬɚɸɳɢɯ ɤɨɦɦɭɧɢɤɚɰɢɣ (ɷɥɟɤɬɪɢɱɟɫɬɜɨ, ɜɨɞɚ, 
ɝɚɡ) ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɟɯɧɢɱɟɫɤɢɦ ɩɚɪɚɦɟɬɪɚɦ ɤɨɬɥɚ;

 - ɬɪɭɛɨɩɪɨɜɨɞɵ, ɤɨɬɨɪɵɟ ɨɬɯɨɞɹɬ ɨɬ ɤɨɬɥɚ, ɡɚɳɢɳɟɧɵ ɬɟɩɥɨ-
ɢɡɨɥɹɰɢɟɣ;

 - ɫɢɫɬɟɦɚ ɞɵɦɨɭɞɚɥɟɧɢɹ ɢ ɜɨɡɞɭɯɨɡɚɛɨɪɚ ɪɚɛɨɬɚɟɬ ɞɨɥɠɧɵɦ 
ɨɛɪɚɡɨɦ

 - ɜ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɤɨɬёɥ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɦɟɠɞɭ ɲɤɚɮɚɦɢ 
ɢɥɢ ɜɧɭɬɪɢ ɧɢɯ, ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ ɭɫɥɨɜɢɹ ɞɥɹ ɩɪɨ-
ɜɟɞɟɧɢɹ ɧɨɪɦɚɥɶɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ;

 - ɬɪɭɛɨɩɪɨɜɨɞ ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ ɞɨɥɠɟɧ ɛɵɬɶ ɝɟɪɦɟɬɢɱɧɵɦ
 - ɪɚɫɯɨɞ ɢ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɪɟɛɨɜɚɧɢɹɦ ɤɨɬɥɚ
 - ɩɪɨɜɟɪɶɬɟ ɧɚɫɬɪɨɣɤɭ ɝɚɡɨɜɨɝɨ ɤɥɚɩɚɧɚ ɢ, ɜ ɫɥɭɱɚɟ ɧɟɨɛɯɨ-
ɞɢɦɨɫɬɢ, ɧɚɫɬɪɨɣɬɟ ɟɝɨ, ɤɚɤ ɨɩɢɫɚɧɨ ɜ ɩɚɪɚɝɪɚɮɟ 4.7 «ɇɚ-
ɫɬɪɨɣɤɢ»

 - ɬɪɭɛɨɩɪɨɜɨɞ ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ ɢɦɟɟɬɟ ɪɚɡɦɟɪɵ, ɪɚɫɫɱɢɬɚɧ-
ɧɵɟ ɧɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɬɥɚ, ɢ ɧɚ ɧɟɦ ɭɫɬɚɧɨɜɥɟɧɵ 
ɜɫɟ ɭɫɬɪɨɣɫɬɜɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɭɩɪɚɜɥɟɧɢɹ, ɩɪɟɞɩɢɫɚɧɧɵɟ 
ɞɟɣɫɬɜɭɸɳɢɦɢ ɫɬɚɧɞɚɪɬɚɦɢ.

4.2 Ɋɨɡɠɢɝ ɤɨɬɥɚ
ɉɪɢ ɤɚɠɞɨɦ ɜɤɥɸɱɟɧɢɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɢɬɚɧɢɹ ɤɨɬɥɚ ɧɚ ɞɢɫ-
ɩɥɟɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɧɟɤɚɹ ɢɧɮɨɪɦɚɰɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɡɧɚɱɟɧɢɟ 
ɬɟɦɩɟɪɚɬɭɪɵ ɞɵɦɨɜɵɯ ɝɚɡɨɜ (-ɋ-ɏɏ) (ɫɦɨɬɪɢ ɩɚɪɚɝɪɚɮ 4.4 – 
ɚɜɚɪɢɹ Ⱥ09), ɩɨɫɥɟ ɱɟɝɨ ɨɧ ɧɚɱɢɧɚɟɬ ɜɵɩɨɥɧɹɬɶ ɚɜɬɨɦɚɬɢɱɟ-
ɫɤɢɣ ɰɢɤɥ ɜɵɩɭɫɤɚ ɜɨɡɞɭɯɚ, ɞɥɹɳɢɣɫɹ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 2 ɦɢ-
ɧɭɬɵ. 
ȼɨ ɜɪɟɦɹ ɷɬɨɣ ɮɚɡɵ ɬɪɢ ɫɜɟɬɨɜɵɯ ɢɧɞɢɤɚɬɨɪɚ ɩɨɨɱɟɪёɞɧɨ ɡɚ-

ɝɨɪɚɸɬɫɹ, ɚ ɧɚ ɞɢɫɩɥɟɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɫɢɦɜɨɥ « » (ɪɢɫ. 4.1). 
ɑɬɨɛɵ ɩɪɟɪɜɚɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɰɢɤɥ ɜɵɩɭɫɤɚ ɜɨɡɞɭɯɚ, ɜɵ-
ɩɨɥɧɢɬɟ ɫɥɟɞɭɸɳɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɣ:
ɫɧɢɦɢɬɟ ɨɛɥɢɰɨɜɤɭ, ɱɬɨɛɵ ɨɬɤɪɵɬɶ ɞɨɫɬɭɩ ɤ ɷɥɟɤɬɪɨɧɧɨɣ ɩɥɚ-
ɬɟ, ɩɨɜɟɪɧɢɬɟ ɳɢɬɨɤ ɫ ɩɪɢɛɨɪɚɦɢ ɧɚ ɫɟɛɹ ɢ ɫɧɢɦɢɬɟ ɤɪɵɲɤɭ 
ɩɥɚɬɵ (ɪɢɫ.4.2).
ɉɨɫɥɟ ɷɬɨɝɨ:
 - ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ ɋɈ (ɪɢɫ. 4.2).

 b ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɱɚɫɬɢ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ (230ȼ ~)

Ⱦɥɹ ɪɨɡɠɢɝɚ ɤɨɬɥɚ ɜɵɩɨɥɧɢɬɟ ɫɥɟɞɭɸɳɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶ-
ɧɨɫɬɶ ɞɟɣɫɬɜɢɣ:
 - ȼɤɥɸɱɢɬɟ ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɩɢɬɚɧɢɟ ɤɨɬɥɚ
 - ɨɬɤɪɨɣɬɟ ɤɪɚɧ ɝɚɡɚ, ɱɬɨɛɵ ɩɨɞɚɬɶ ɬɨɩɥɢɜɨ 
 - ɭɫɬɚɧɨɜɢɬɟ ɤɨɦɧɚɬɧɵɣ ɬɟɪɦɨɫɬɚɬ ɧɚ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ 

(~20°C).
 - ɩɨɜɟɪɧɢɬɟ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɪɟɠɢɦɨɜ ɜ ɧɭɠɧɨɟ ɩɨɥɨɠɟɧɢɟ:
Ɂɢɦɚ: ɩɪɢ ɩɨɜɨɪɨɬɟ ɩɟɪɟɤɥɸɱɚɬɟɥɹ ɮɭɧɤɰɢɣ (ɪɢɫ. 4.3) ɜɧɭɬɪɶ 
ɨɛɥɚɫɬɢ, ɨɬɦɟɱɟɧɧɨɣ ɡɧɚɤɚɦɢ + ɢ -, ɤɨɬёɥ ɧɚɝɪɟɜɚɟɬ ɜɨɞɭ ɞɥɹ 
ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ ɢ ɞɥɹ ɤɨɧɬɭɪɚ Ƚȼɋ. 
ɉɪɢ ɡɚɩɪɨɫɟ ɧɚ ɬɟɩɥɨ ɤɨɬёɥ ɜɤɥɸɱɚɟɬɫɹ, ɚ ɫɜɟɬɨɜɨɣ ɢɧɞɢɤɚɬɨɪ 
ɫɨɫɬɨɹɧɢɹ ɤɨɬɥɚ ɡɚɝɨɪɚɟɬɫɹ ɩɨɫɬɨɹɧɧɵɦ ɡɟɥёɧɵɦ ɫɜɟɬɨɦ. 
ɇɚ ɞɢɫɩɥɟɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɜ ɤɨɧɬɭɪɟ ɨɬɨɩ-
ɥɟɧɢɹ, ɡɧɚɱɨɤ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ ɨɬɨɩɥɟɧɢɹ ɢ ɫɢɦɜɨɥ ɩɥɚɦɟɧɢ 
(ɪɢɫ. 4.4).
ɉɪɢ ɡɚɩɪɨɫɟ ɤɨɧɬɭɪɚ Ƚȼɋ ɤɨɬёɥ ɜɤɥɸɱɢɬɫɹ, ɚ ɫɜɟɬɨɜɨɣ ɢɧɞɢɤɚ-
ɬɨɪ ɫɨɫɬɨɹɧɢɹ ɤɨɬɥɚ ɡɚɝɨɪɚɟɬɫɹ ɩɨɫɬɨɹɧɧɵɦ ɡɟɥёɧɵɦ ɫɜɟɬɨɦ. 
ɇɚ ɞɢɫɩɥɟɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ Ƚȼɋ (ɪɢɫ. 4.4).

Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɜ ɤɨɧɬɭɪɟ ɨɬɨɩɥɟɧɢɹ
Ⱦɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɜ ɤɨɧɬɭɪɟ ɨɬɨɩɥɟɧɢɹ 
ɩɨɜɟɪɧɢɬɟ ɩɨ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɟ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɫ ɫɢɦɜɨɥɨɦ  

 (ɪɢɫ. 4.5) ɜɧɭɬɪɶ ɨɛɥɚɫɬɢ, ɨɬɦɟɱɟɧɧɨɣ ɡɧɚɤɚɦɢ + ɢ -.
Ʌɟɬɨ: ɩɪɢ ɩɨɜɨɪɨɬɟ ɩɟɪɟɤɥɸɱɚɬɟɥɹ ɧɚ ɫɢɦɜɨɥ ɥɟɬɨ  (ɪɢɫ. 
4.3b), ɜɤɥɸɱɚɟɬɫɹ ɮɭɧɤɰɢɹ ɧɚɝɪɟɜɚ ɜɨɞɵ ɬɨɥɶɤɨ ɞɥɹ ɤɨɧɬɭɪɚ 
Ƚȼɋ.
ɉɪɢ ɡɚɩɪɨɫɟ ɨɬ ɤɨɧɬɭɪɚ Ƚȼɋ ɤɨɬёɥ ɜɤɥɸɱɢɬɫɹ, ɚ ɫɜɟɬɨɜɨɣ ɢɧɞɢ-
ɤɚɬɨɪ ɫɨɫɬɨɹɧɢɹ ɤɨɬɥɚ ɡɚɝɨɪɚɟɬɫɹ ɩɨɫɬɨɹɧɧɵɦ ɡɟɥёɧɵɦ ɫɜɟɬɨɦ. 
ɇɚ ɞɢɫɩɥɟɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ Ƚȼɋ, ɡɧɚɱɨɤ ɪɚɛɨɬɵ ɜ 
ɪɟɠɢɦɟ Ƚȼɋ ɢ ɫɢɦɜɨɥ ɩɥɚɦɟɧɢ (ɪɢɫ. 4.4).

ɪɢɫ. 4.1  

ɤɧɨɩɤɚ CO

ɠɟɥɬɵɣ ɢɧɞɢɤɚɬɨɪ

�� ��

ɪɢɫ. 4.2  

ɪɢɫ. 4.3  

ɪɢɫ. 4.4  

ɪɢɫ. 4.5  

ɪɢɫ. 4.6  

ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɧɚɝɪɟɜ (ɛɨɥɟɟ ɛɵɫɬɪɨɟ ɩɨɫɬɭɩɥɟɧɢɟ 
ɝɨɪɹɱɟɣ ɜɨɞɵ): ɩɪɢ ɩɨɜɨɪɨɬɟ ɪɭɱɤɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚ-
ɬɭɪɵ ɜɨɞɵ Ƚȼɋ (ɪɢɫ .4.6) ɧɚ ɫɢɦɜɨɥ  ɜɤɥɸɱɚɟɬɫɹ ɮɭɧɤɰɢɹ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɝɪɟɜɚ. ɉɨɜɟɪɧɢɬɟ ɪɭɱɤɭ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ Ƚȼɋ ɜ ɧɭɠɧɨɟ ɩɨɥɨɠɟɧɢɟ. ɗɬɚ ɮɭɧɤɰɢɹ ɩɨɫɬɨ-
ɹɧɧɨ ɩɨɞɨɝɪɟɜɚɟɬ ɜɨɞɭ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ Ƚȼɋ ɜɨ ɜɪɟɦɹ ɨɠɢ-
ɞɚɧɢɹ, ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɹ ɩɨɞɚɱɢ ɝɨɪɹɱɟɣ ɜɨɞɵ 
ɩɨɫɥɟ ɩɪɨɫɬɨɹ. ȿɫɥɢ ɮɭɧɤɰɢɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɩɨɞɨɝɪɟɜɚ 
ɚɤɬɢɜɢɪɨɜɚɧɚ, ɡɚɝɨɪɚɟɬɫɹ ɠёɥɬɵɣ ɫɜɟɬɨɜɨɣ ɢɧɞɢɤɚɬɨɪ ɧɚɩɪɨ-
ɬɢɜ ɫɢɦɜɨɥɚ  (ɪɢɫ. 4.6).
ɇɚ ɞɢɫɩɥɟɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɩɨɞɚɸɳɟɦ ɬɪɭɛɨ-
ɩɪɨɜɨɞɟ ɤɨɧɬɭɪɚ ɨɬɨɩɥɟɧɢɹ ɢɥɢ ɜ ɤɨɧɬɭɪɟ Ƚȼɋ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɬɟɤɭɳɟɝɨ ɡɚɩɪɨɫɚ ɧɚ ɬɟɩɥɨ.
ȼɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɝɨɪɟɥɤɢ, ɩɪɢ ɡɚɩɪɨɫɟ ɧɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ 
ɩɨɞɨɝɪɟɜ, ɧɚ ɞɢɫɩɥɟɟ ɩɨɹɜɢɬɫɹ ɫɢɦɜɨɥ  ɢ ɡɧɚɱɨɤ ɩɥɚɦɟɧɢ.
Ⱦɥɹ ɨɬɤɥɸɱɟɧɢɹ ɮɭɧɤɰɢɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɩɨɞɨɝɪɟɜɚ ɫɧɨɜɚ 
ɩɨɜɟɪɧɢɬɟ ɪɭɱɤɭ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ Ƚȼɋ ɧɚ ɫɢɦɜɨɥ 

. ɀёɥɬɵɣ ɫɜɟɬɨɜɨɣ ɢɧɞɢɤɚɬɨɪ ɩɨɝɚɫɧɟɬ. ɋɧɨɜɚ ɩɨɜɟɪɧɢɬɟ 
ɪɭɱɤɭ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ Ƚȼɋ ɜ ɧɭɠɧɨɟ ɩɨɥɨɠɟɧɢɟ. 
Ɏɭɧɤɰɢɹ ɧɟ ɚɤɬɢɜɧɚ, ɟɫɥɢ ɤɨɬёɥ ɜɵɤɥɸɱɟɧ (ɫɨɫɬɨɹɧɢɟ OFF): 
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ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ (ɪɢɫ. 4.7) ɜ ɩɨɥɨɠɟɧɢɢ  ɜɵ-
ɤɥɸɱɟɧɨ (OFF).

Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɜ ɤɨɧɬɭɪɟ Ƚȼɋ
Ⱦɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɤɨɧɬɭɪɟ Ƚȼɋ (ɜɚɧɧɵɟ, 
ɬɭɚɥɟɬɵ, ɞɭɲɟɜɵɟ, ɤɭɯɧɢ ɢ ɬ.ɞ.), ɩɨɜɟɪɧɢɬɟ ɩɨ ɱɚɫɨɜɨɣ ɫɬɪɟɥ-
ɤɟ ɪɭɱɤɭ ɫ ɫɢɦɜɨɥɨɦ  (ɪɢɫ. 4.8) ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɭɜɟɥɢɱɢɬɶ 
ɬɟɦɩɟɪɚɬɭɪɭ, ɢ ɩɪɨɬɢɜ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɭɦɟɧɶ-
ɲɢɬɶ ɬɟɦɩɟɪɚɬɭɪɭ. Ɂɟɥёɧɵɣ ɫɜɟɬɨɜɨɣ ɢɧɞɢɤɚɬɨɪ ɧɚ ɩɚɧɟɥɢ 
ɭɩɪɚɜɥɟɧɢɹ ɛɭɞɟɬ ɦɢɝɚɬɶ ɜ ɪɟɠɢɦɟ: 0,5 ɫɟɤɭɧɞɵ ɝɨɪɢɬ ɢ 3,5 
ɫɟɤɭɧɞɵ ɩɨɝɚɲɟɧ. 
Ʉɨɬёɥ ɛɭɞɟɬ ɨɫɬɚɜɚɬɶɫɹ ɜ ɪɟɠɢɦɟ ɨɠɢɞɚɧɢɹ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ 
ɩɨɫɥɟ ɤɚɤɨɝɨ-ɥɢɛɨ ɡɚɩɪɨɫɚ ɝɨɪɟɥɤɚ ɧɟ ɪɚɡɨɠɠёɬɫɹ, ɬɨɝɞɚ ɡɟɥё-
ɧɵɣ ɫɜɟɬɨɜɨɣ ɢɧɞɢɤɚɬɨɪ ɡɚɝɨɪɢɬɫɹ ɩɨɫɬɨɹɧɧɵɦ ɫɜɟɬɨɦ, ɱɬɨ 
ɭɤɚɡɵɜɚɟɬ ɧɚ ɧɚɥɢɱɢɟ ɩɥɚɦɟɧɢ. 
Ʉɨɬёɥ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɧɟ ɛɭɞɭɬ ɞɨɫɬɢɝɧɭɬɵ ɡɚ-
ɞɚɧɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ, ɢɥɢ ɩɨɤɚ ɧɟ ɛɭɞɟɬ ɭɞɨɜɥɟɬɜɨɪёɧ ɡɚɩɪɨɫ 
ɧɚ ɬɟɩɥɨ, ɩɨɫɥɟ ɱɟɝɨ ɫɧɨɜɚ ɜɟɪɧёɬɫɹ ɜ ɪɟɠɢɦ «ɨɠɢɞɚɧɢɟ». 
ȿɫɥɢ ɧɚ ɩɚɧɟɥɢ ɭɩɪɚɜɥɟɧɢɹ ɡɚɝɨɪɢɬɫɹ ɤɪɚɫɧɵɣ ɫɜɟɬɨɜɨɣ ɢɧɞɢ-
ɤɚɬɨɪ, ɧɚɯɨɞɹɳɢɣɫɹ ɧɚɩɪɨɬɢɜ ɫɢɦɜɨɥɚ  (ɪɢɫ. 4.9), ɷɬɨ ɨɡɧɚ-
ɱɚɟɬ, ɱɬɨ ɤɨɬёɥ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ ɜɪɟɦɟɧɧɨɣ ɨɫɬɚɧɨɜɤɢ 
(ɫɦɨɬɪɢ ɝɥɚɜɭ «ɋɜɟɬɨɜɵɟ ɢɧɞɢɤɚɬɨɪɵ ɢ ɧɟɩɨɥɚɞɤɢ»).
ɇɚ ɰɢɮɪɨɜɨɦ ɞɢɫɩɥɟɟ ɛɭɞɟɬ ɨɬɨɛɪɚɠɚɬɶɫɹ ɤɨɞ ɨɛɧɚɪɭɠɟɧɧɨɣ 
ɧɟɩɨɥɚɞɤɢ (ɪɢɫ. 4.10).

Ɏɭɧɤɰɢɹ S.A.R.A. (ɋɢɫɬɟɦɚ Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɝɨ Ɋɟɝɭɥɢɪɨɜɚ-
ɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɩɨɦɟɳɟɧɢɢ) ɪɢɫ. 4.11
ȿɫɥɢ ɭɫɬɚɧɨɜɢɬɶ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɫɢɫɬɟɦɵ 
ɨɬɨɩɥɟɧɢɹ ɜ ɫɟɤɬɨɪ, ɨɬɦɟɱɟɧɧɵɣ ɧɚɞɩɢɫɶɸ AUTO – ɡɧɚɱɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ ɨɬ 55 ɞɨ 65°ɋ, ɬɨ ɜɤɥɸɱɢɬɫɹ ɮɭɧɤɰɢɹ S.A.R.A. 
(ɋɢɫɬɟɦɚ Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɝɨ Ɋɟɝɭɥɢɪɨɜɚɧɢɹ Ɍɟɦɩɟɪɚɬɭɪɵ ɉɨ-
ɦɟɳɟɧɢɹ) (0,1 ɫɟɤɭɧɞɚ ɝɨɪɢɬ, 0,1 ɫɟɤɭɧɞɭ ɩɨɝɚɲɟɧ, ɞɥɢɬɟɥɶ-
ɧɨɫɬɶ 0,5): ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ, ɡɚɞɚɧɧɨɣ ɧɚ ɤɨɦ-
ɧɚɬɧɨɦ ɬɟɪɦɨɫɬɚɬɟ, ɤɨɬёɥ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɦɟɧɹɟɬ ɬɟɦɩɟɪɚɬɭɪɭ 
ɜɨɞɵ ɜ ɩɪɹɦɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɤɨɧɬɭɪɚ ɨɬɨɩɥɟɧɢɹ.
ɉɨɫɥɟ ɞɨɫɬɢɠɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ, ɡɚɞɚɧɧɨɣ ɪɟɝɭɥɹɬɨɪɨɦ ɬɟɦ-
ɩɟɪɚɬɭɪɵ ɜ ɤɨɧɬɭɪɟ ɨɬɨɩɥɟɧɢɹ, ɧɚɱɧёɬɫɹ ɨɬɫɱёɬ 20 ɦɢɧɭɬ. 
ȿɫɥɢ ɩɨɫɥɟ ɷɬɨɝɨ ɜɪɟɦɟɧɢ ɤɨɦɧɚɬɧɵɣ ɬɟɪɦɨɫɬɚɬ ɜɫё ɪɚɜɧɨ 
ɛɭɞɟɬ ɜɵɞɚɜɚɬɶ ɡɚɩɪɨɫ ɧɚ ɬɟɩɥɨ, ɡɚɞɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚ-
ɬɭɪɵ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɭɜɟɥɢɱɢɬɫɹ ɧɚ 5°ɋ.
ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɷɬɨ ɧɨɜɚɹ ɭɜɟɥɢɱɟɧɧɚɹ ɡɚɞɚɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɛɭɞɟɬ ɞɨɫɬɢɝɧɭɬɚ, ɫɧɨɜɚ ɧɚɱɢɧɚɟɬɫɹ ɨɬɫɱёɬ 20 ɦɢɧɭɬ. ȿɫɥɢ ɜɨ 
ɜɪɟɦɹ ɨɬɫɱёɬɚ ɷɬɨɝɨ ɜɪɟɦɟɧɢ ɤɨɦɧɚɬɧɵɣ ɬɟɪɦɨɫɬɚɬ ɜɫё ɪɚɜɧɨ 
ɛɭɞɟɬ ɜɵɞɚɜɚɬɶ ɡɚɩɪɨɫ ɧɚ ɬɟɩɥɨ, ɡɚɞɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚ-
ɬɭɪɵ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɭɜɟɥɢɱɢɬɫɹ ɟɳё ɧɚ 5°ɋ.
ɗɬɨ ɧɨɜɨɟ ɡɧɚɱɟɧɢɟ ɛɭɞɟɬ ɪɚɜɧɨ ɬɟɦɩɟɪɚɬɭɪɟ, ɡɚɞɚɧɧɨɣ ɜɪɭɱ-
ɧɭɸ ɪɟɝɭɥɹɬɨɪɨɦ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɜ ɤɨɧɬɭɪɟ ɨɬɨɩɥɟɧɢɹ 
ɩɥɸɫ 10°ɋ, ɞɨɛɚɜɥɟɧɧɵɯ ɮɭɧɤɰɢɟɣ S.A.R.A. ɉɨɫɥɟ ɡɚɜɟɪɲɟ-
ɧɢɹ ɜɬɨɪɨɝɨ ɰɢɤɥɚ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɤɨɧɬɭɪɟ ɛɨɥɶɲɟ ɧɟ ɛɭɞɟɬ 
ɭɜɟɥɢɱɢɜɚɬɶɫɹ (ɡɚɞɚɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ +10°ɋ), ɚ ɨɩɢɫɚɧɧɵɣ 
ɜɵɲɟ ɰɢɤɥ ɩɨɜɬɨɪɹɟɬɫɹ ɩɨɤɚ ɧɟ ɛɭɞɟɬ ɭɞɨɜɥɟɬɜɨɪёɧ ɡɚɩɪɨɫ ɨɬ 
ɤɨɦɧɚɬɧɨɝɨ ɬɟɪɦɨɫɬɚɬɚ. 
Ɏɭɧɤɰɢɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɪɚɛɨɬɵ ɩɨɫɥɟ ɛɥɨɤɢɪɨɜɤɢ
Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɜɨɫɫɬɚɧɨɜɢɬɶ ɪɚɛɨɬɭ, ɩɨɜɟɪɧɢɬɟ ɩɟɪɟɤɥɸɱɚ-
ɬɟɥɶ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɜ ɩɨɥɨɠɟɧɢɟ  ɜɵɤɥɸɱɟɧɨ (ɪɢɫɭɧɨɤ 
4.12), ɩɨɞɨɠɞɢɬɟ 5-6 ɫɟɤɭɧɞ, ɩɨɫɥɟ ɱɟɝɨ ɫɧɨɜɚ ɩɨɜɟɪɧɢɬɟ ɟɝɨ 
ɜ ɧɭɠɧɨɟ ɩɨɥɨɠɟɧɢɟ, ɩɪɢ ɷɬɨɦ ɤɪɚɫɧɵɣ ɫɜɟɬɨɜɨɣ ɢɧɞɢɤɚɬɨɪ 
ɩɨɝɚɫɧɟɬ. Ɍɟɩɟɪɶ ɤɨɬёɥ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɨɡɨɛɧɨɜɢɬ ɪɚɛɨɬɭ, 
ɤɪɚɫɧɵɣ ɫɜɟɬɨɜɨɣ ɢɧɞɢɤɚɬɨɪ ɩɨɝɚɫɧɟɬ, ɢ ɡɚɝɨɪɢɬɫɹ ɡɟɥёɧɵɣ 
ɫɜɟɬɨɜɨɣ ɢɧɞɢɤɚɬɨɪ.
Ɂɚɦɟɱɚɧɢɟ: ȿɫɥɢ ɩɨɩɵɬɤɚ ɩɟɪɟɡɚɩɭɫɤɚ ɧɟ ɭɞɚɥɚɫɶ, ɢ ɤɨɬёɥ ɧɟ 
ɜɤɥɸɱɚɟɬɫɹ, ɨɛɪɚɬɢɬɟɫɶ ɜ ɋɟɪɜɢɫɧɭɸ ɫɥɭɠɛɭ.

4.3 Ɉɬɤɥɸɱɟɧɢɟ
Ɉɬɤɥɸɱɟɧɢɟ ɧɚ ɤɨɪɨɬɤɢɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ
ȿɫɥɢ ɜɵ ɨɬɫɭɬɫɬɜɭɟɬɟ ɧɟɩɪɨɞɨɥɠɢɬɟɥɶɧɨɟ ɜɪɟɦɹ, ɭɫɬɚɧɨɜɢɬɟ 
ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ (ɪɢɫ. 4.12) ɜ ɩɨɥɨɠɟɧɢɟ   
(OFF).
ɉɪɢ ɷɬɨɦ ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɩɢɬɚɧɢɟ ɨɫɬɚɧɟɬɫɹ ɜɤɥɸɱɟɧɧɵɦ ɢ 
ɨɫɬɚɧɟɬɫɹ ɨɬɤɪɵɬɨɣ ɩɨɞɚɱɚ ɬɨɩɥɢɜɚ, ɚ ɤɨɬɟɥ ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ 
ɩɨɞ ɡɚɳɢɬɨɣ ɫɥɟɞɭɸɳɢɯ ɫɢɫɬɟɦ:
Ɂɚɳɢɬɚ ɨɬ ɡɚɦɟɪɡɚɧɢɹ: ɤɨɝɞɚ ɬɟɦɩɟɪɚɬɭɪɚ ɤɨɬɥɨɜɨɣ ɜɨɞɵ 
ɨɩɭɫɤɚɟɬɫɹ ɧɢɠɟ 5˚ɋ, ɜɤɥɸɱɢɬɫɹ ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ ɧɚɫɨɫ ɢ, 
ɟɫɥɢ ɜ ɷɬɨɦ ɟɫɬɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ, ɩɪɨɢɡɨɣɞёɬ ɪɨɡɠɢɝ ɝɨɪɟɥɤɢ, 
ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɧɚ ɦɢɧɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ, ɱɬɨɛɵ ɞɨ-
ɜɟɫɬɢ ɬɟɦɩɟɪɚɬɭɪɭ ɜɨɞɵ ɞɨ ɛɟɡɨɩɚɫɧɨɝɨ ɭɪɨɜɧɹ (35°ɋ).
ȼɨ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɰɢɤɥɚ ɡɚɳɢɬɵ ɨɬ ɡɚɦɟɪɡɚɧɢɹ ɧɚ ɞɢɫ-
ɩɥɟɟ ɝɨɪɢɬ ɫɢɦɜɨɥ  (ɪɢɫ. 4.13).

Ɂɚɳɢɬɚ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɧɚɫɨɫɚ ɨɬ ɡɚɤɥɢɧɢɜɚɧɢɹ: ɤɚɠɞɵɟ 
24 ɱɚɫɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɛɨɱɢɣ ɰɢɤɥ.

ɪɢɫ. 4.7  

ɪɢɫ. 4.8  

����

ɪɢɫ. 4.9  

ɪɢɫ. 4.10  

ɡɟɥɟɧɵɣ ɢɧɞɢɤɚɬɨɪ ɤɪɚɫɧɵɣ ɢɧɞɢɤɚɬɨɪ

ɤɪɚɫɧɵɣ ɢɧɞɢɤɚɬɨɪ

Ɏɭɧɤɰɢɹ 
S.A.R.A.

	�	

ɪɢɫ. 4.11  

ɪɢɫ. 4.12  

ɪɢɫ. 4.13  

Ɉɬɤɥɸɱɟɧɢɟ ɧɚ ɞɥɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ
ȿɫɥɢ ɜɵ ɛɭɞɟɬɟ ɨɬɫɭɬɫɬɜɨɜɚɬɶ ɜ ɬɟɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟ-
ɧɢ, ɭɫɬɚɧɨɜɢɬɟ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ (ɪɢɫ. 4.12) ɜ 
ɩɨɥɨɠɟɧɢɟ  OFF - ȼɵɤɥɸɱɟɧɨ). ɍɫɬɚɧɨɜɢɬɟ ɝɥɚɜɧɵɣ ɜɵɤɥɸ-
ɱɚɬɟɥɶ ɫɢɫɬɟɦɵ ɜ ɩɨɥɨɠɟɧɢɟ «ɜɵɤɥɸɱɟɧɨ». Ɂɚɤɪɨɣɬɟ ɤɪɚɧɵ 
ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɟ ɬɨɩɥɢɜɚ, ɧɚ ɤɨɧɬɭɪɚɯ ɨɬɨɩɥɟɧɢɹ ɢ Ƚȼɋ. 
ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɮɭɧɤɰɢɹ ɡɚɳɢɬɵ ɨɬ ɡɚɦɟɪɡɚɧɢɹ ɛɭɞɟɬ ɨɬɤɥɸ-
ɱɟɧɚ. ɋɥɟɣɬɟ ɜɨɞɭ ɢɡ ɤɨɧɬɭɪɨɜ, ɟɫɥɢ ɫɭɳɟɫɬɜɭɟɬ ɨɩɚɫɧɨɫɬɶ 
ɡɚɦɟɪɡɚɧɢɹ.
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4.4 ɏɚɪɚɤɬɟɪɧɵɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɢ ɦɟɬɨɞɵ ɢɯ ɭɫɬɪɚɧɟɧɢɹ. Ɉɩɢɫɚɧɢɟ ɫɜɟɬɨɜɵɯ 
ɢɧɞɢɤɚɬɨɪɨɜ ɢ ɚɜɚɪɢɣ

ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ ɪɚɛɨɬɵ (ɫɛɪɨɫ ɚɜɚɪɢɣ):
Ⱥɜɚɪɢɢ Ⱥ 01-02-03
ɉɟɪɟɜɟɞɢɬɟ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɜ ɩɨɥɨɠɟɧɢɟ 
ɜɵɤɥɸɱɟɧɨ  (OFF), ɩɨɞɨɠɞɢɬɟ 5-6 ɫɟɤɭɧɞ, ɡɚɬɟɦ ɫɧɨɜɚ 
ɩɟɪɟɜɟɞɢɬɟ ɟɝɨ ɜ ɧɭɠɧɨɟ ɩɨɥɨɠɟɧɢɟ  (ɥɟɬɨ) ɢɥɢ  (ɡɢɦɚ).
ȿɫɥɢ ɧɟ ɭɞɚёɬɫɹ ɜɨɡɨɛɧɨɜɢɬɶ ɧɨɪɦɚɥɶɧɭɸ ɪɚɛɨɬɭ ɤɨɬɥɚ, 
ɜɵɡɨɜɢɬɟ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɋɟɪɜɢɫɧɨɣ ɋɥɭɠɛɵ.

Ⱥɜɚɪɢɹ A 04
ɇɚ ɞɢɫɩɥɟɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɤɨɞ ɚɜɚɪɢɢ ɜɦɟɫɬɟ ɫ ɫɢɦɜɨɥɨɦ .
ɉɪɨɜɟɪɶɬɟ ɞɚɜɥɟɧɢɟ ɧɚ ɦɚɧɨɦɟɬɪɟ: ɟɫɥɢ ɨɧɨ ɦɟɧɶɲɟ 0,3 ɛɚɪ, 
ɬɨ ɭɫɬɚɧɨɜɢɬɟ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɜ ɩɨɥɨɠɟɧɢɟ 
ɜɵɤɥɸɱɟɧɨ  (OFF) ɨɬɤɪɨɣɬɟ ɩɨɞɩɢɬɨɱɧɵɣ ɤɪɚɧ ɢ ɞɟɪɠɢɬɟ ɟɝɨ 
ɨɬɤɪɵɬɵɦ, ɩɨɤɚ ɞɚɜɥɟɧɢɟ ɧɟ ɩɨɞɧɢɦɟɬɫɹ ɞɨ ɭɪɨɜɧɹ ɨɬ 1 ɞɨ 1,5 
ɛɚɪ. ɉɨɫɥɟ ɷɬɨɝɨ ɩɟɪɟɜɟɞɢɬɟ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ 
ɜ ɧɭɠɧɨɟ ɩɨɥɨɠɟɧɢɟ  (ɥɟɬɨ) ɢɥɢ  (ɡɢɦɚ).

ɈɉɂɋȺɇɂȿ ȾɂɋɉɅȿɃ ɄɊȺɋɇɕɃ 
ɂɇȾɂɄȺɌɈɊ

ɀЁɅɌɕɃ 
ɂɇȾɂɄȺɌɈɊ

ɁȿɅЁɇɕɃ 
ɂɇȾɂɄȺɌɈɊ

Ɍɂɉ ȺȼȺɊɂɂ

ɋɨɫɬɨɹɧɢɟ ɜɵɤɥɸɱɟɧɨ (OFF) ɉɈȽȺɒȿɇ ɦɢɝɚɟɬ: 0,5ɫ
ɝɨɪɢɬ/ 3,5ɫ ɩɨɝɚɲɟɧ

ɇɟɬ

ɋɨɫɬɨɹɧɢɟ ɨɠɢɞɚɧɢɹ - ɦɢɝɚɟɬ: 0,5ɫ
ɝɨɪɢɬ/ 3,5ɫ ɩɨɝɚɲɟɧ

ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ

Ȼɥɨɤɢɪɨɜɤɚ ɦɨɞɭɥɹ ɤɨɧɬɪɨɥɹ ɩɥɚɦɟɧɢ
A01  ɝɨɪɢɬ Ɉɤɨɧɱɚɬɟɥɶɧɚɹ 

ɛɥɨɤɢɪɨɜɤɚ ɗɥɟɤɬɪɨɧɧɚɹ ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɦɨɞɭɥɹ ɤɨɧɬɪɨɥɹ 
ɩɥɚɦɟɧɢ
ɋɪɚɛɨɬɚɥ ɩɪɟɞɟɥɶɧɵɣ ɬɟɪɦɨɫɬɚɬ A02 ɦɢɝɚɟɬ: 0,5ɫ ɝɨɪɢɬ/ 

0,5ɫ ɩɨɝɚɲɟɧ
Ɉɤɨɧɱɚɬɟɥɶɧɚɹ 
ɛɥɨɤɢɪɨɜɤɚ

ɇɟɩɨɥɚɞɤɢ ɞɚɬɱɢɤɚ ɫɤɨɪɨɫɬɢ ɜɟɧɬɢɥɹɬɨɪɚ A03 ɝɨɪɢɬ Ɉɤɨɧɱɚɬɟɥɶɧɚɹ 
ɛɥɨɤɢɪɨɜɤɚ 

Ⱥɜɚɪɢɹ ɪɟɥɟ ɞɚɜɥɟɧɢɹ (ɩɪɟɫɫɨɫɬɚɬɚ) ɜɨɞɵ A04  ɝɨɪɢɬ Ɉɤɨɧɱɚɬɟɥɶɧɚɹ 
ɛɥɨɤɢɪɨɜɤɚ

ɇɟɢɫɩɪɚɜɟɧ ɞɚɬɱɢɤ NTC ɧɚ ɤɨɧɬɭɪɟ Ƚȼɋ A06 ɦɢɝɚɟɬ: 0,5ɫ ɝɨɪɢɬ/ 
0,5ɫ ɩɨɝɚɲɟɧ

ɦɢɝɚɟɬ: 0,5ɫ ɝɨɪɢɬ/ 
0,5ɫ ɩɨɝɚɲɟɧ

ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ

ɇɟɢɫɩɪɚɜɟɧ ɞɚɬɱɢɤ NTC ɧɚ ɩɨɞɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ 
ɤɨɧɬɭɪɚ ɨɬɨɩɥɟɧɢɹ 

A07 ɝɨɪɢɬ

ȼɪɟɦɟɧɧɚɹ ɨɫɬɚɧɨɜɤɚ

ɉɟɪɟɝɪɟɜ ɞɚɬɱɢɤɚ ɩɪɹɦɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɨɬɨɩɥɟɧɢɹ ȼɪɟɦɟɧɧɚɹ ɨɫɬɚɧɨɜɤɚ, 
ɡɚɬɟɦ ɨɤɨɧɱɚɬɟɥɶɧɚɹ 

ɛɥɨɤɢɪɨɜɤɚ
Ɋɚɡɧɢɰɚ ɬɟɦɩɟɪɚɬɭɪ ɦɟɠɞɭ ɩɪɹɦɨɣ ɢ ɨɛɪɚɬɧɨɣ 
ɥɢɧɢɟɣ

Ɉɤɨɧɱɚɬɟɥɶɧɚɹ 
ɛɥɨɤɢɪɨɜɤɚ

ɇɟɢɫɩɪɚɜɟɧ ɞɚɬɱɢɤ NTC ɧɚ ɨɛɪɚɬɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ 
ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ

A08 ɝɨɪɢɬ

ȼɪɟɦɟɧɧɚɹ ɨɫɬɚɧɨɜɤɚ

ɉɟɪɟɝɪɟɜ ɞɚɬɱɢɤɚ ɨɛɪɚɬɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ 
ɨɬɨɩɥɟɧɢɹ

ȼɪɟɦɟɧɧɚɹ ɨɫɬɚɧɨɜɤɚ, 
ɡɚɬɟɦ ɨɤɨɧɱɚɬɟɥɶɧɚɹ 

ɛɥɨɤɢɪɨɜɤɚ
Ɋɚɡɧɢɰɚ ɬɟɦɩɟɪɚɬɭɪ ɦɟɠɞɭ ɩɪɹɦɨɣ ɢ ɨɛɪɚɬɧɨɣ 
ɥɢɧɢɟɣ. ɋɪɚɛɨɬɚɥɚ ɬɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɞɚɬɱɢɤɚ 
ɞɵɦɨɜɵɯ ɝɚɡɨɜ

Ɉɤɨɧɱɚɬɟɥɶɧɚɹ 
ɛɥɨɤɢɪɨɜɤɚ

Ɍɪɟɛɭɟɬɫɹ ɱɢɫɬɤɚ ɩɟɪɜɢɱɧɨɝɨ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ

A09 

ɦɢɝɚɟɬ: 0,5ɫ ɝɨɪɢɬ/ 
0,5ɫ ɩɨɝɚɲɟɧ

ɦɢɝɚɟɬ: 0,5ɫ ɝɨɪɢɬ/ 
0,5ɫ ɩɨɝɚɲɟɧ ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ

Ⱦɚɬɱɢɤ NTC ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɧɟɢɫɩɪɚɜɟɧ
ɉɟɪɟɝɪɟɜ ɞɚɬɱɢɤɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɝɨɪɢɬ Ɉɤɨɧɱɚɬɟɥɶɧɚɹ 

ɛɥɨɤɢɪɨɜɤɚ
ɋɢɦɭɥɹɰɢɹ ɩɥɚɦɟɧɢ A11 ɦɢɝɚɟɬ: 0,5ɫ ɝɨɪɢɬ/ 

0,5ɫ ɩɨɝɚɲɟɧ
ȼɪɟɦɟɧɧɚɹ ɨɫɬɚɧɨɜɤɚ

ɋɪɚɛɨɬɚɥ ɬɟɪɦɨɫɬɚɬ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɵɯ ɤɨɧɬɭɪɨɜ A77 ɝɨɪɢɬ ȼɪɟɦɟɧɧɚɹ ɨɫɬɚɧɨɜɤɚ
ɉɟɪɟɯɨɞɧɵɣ ɪɟɠɢɦ ɨɠɢɞɚɧɢɹ ɪɨɡɠɢɝɚ ɦɢɝɚɟɬ: 0,5ɫ ɝɨɪɢɬ/ 

0,5ɫ ɩɨɝɚɲɟɧ
ȼɪɟɦɟɧɧɚɹ ɨɫɬɚɧɨɜɤɚ

ɋɪɚɛɨɬɚɥɨ ɪɟɥɟ ɞɚɜɥɟɧɢɹ (ɩɪɟɫɫɨɫɬɚɬ) ɜɨɞɵ ɦɢɝɚɟɬ: 0,5ɫ ɝɨɪɢɬ/ 
0,5ɫ ɩɨɝɚɲɟɧ

ȼɪɟɦɟɧɧɚɹ ɨɫɬɚɧɨɜɤɚ

ɋɟɪɜɢɫɧɚɹ ɧɚɫɬɪɨɣɤɚ
ADJ 

ɦɢɝɚɟɬ: 0,5ɫ ɝɨɪɢɬ/ 
0,5ɫ ɩɨɝɚɲɟɧ

ɦɢɝɚɟɬ: 0,5ɫ ɝɨɪɢɬ/ 0,5ɫ 
ɩɨɝɚɲɟɧ ɦɢɝɚɟɬ: 0,5ɫ ɝɨɪɢɬ/ 

0,5ɫ ɩɨɝɚɲɟɧ ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ
ɇɚɫɬɪɨɣɤɚ ɦɨɧɬɚɠɧɢɤɚ
ɂɞёɬ ɩɪɨɰɟɫɫ ɚɧɚɥɢɡɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ACO ɦɢɝɚɟɬ: 0,5ɫ ɝɨɪɢɬ/ 0,5ɫ 

ɩɨɝɚɲɟɧ
ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ

ɐɢɤɥ ɭɞɚɥɟɧɢɹ ɜɨɡɞɭɯɚ
 

ɦɢɝɚɟɬ: 0,5ɫ ɝɨɪɢɬ/ 
1,0ɫ ɩɨɝɚɲɟɧ

ɦɢɝɚɟɬ: 0,5ɫ ɝɨɪɢɬ/ 1,0ɫ 
ɩɨɝɚɲɟɧ

ɦɢɝɚɟɬ: 0,5ɫ ɝɨɪɢɬ/ 
1,0ɫ ɩɨɝɚɲɟɧ

ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ

ȼɤɥɸɱɟɧɚ ɮɭɧɤɰɢɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɝɪɟɜɚ ɝɨɪɢɬ ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ
Ɂɚɩɪɨɫ ɬɟɩɥɚ ɨɬ ɮɭɧɤɰɢɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɝɪɟɜɚ ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ

ɉɨɞɤɥɸɱёɧ ɭɥɢɱɧɵɣ ɞɚɬɱɢɤ ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ
Ɂɚɩɪɨɫ ɬɟɩɥɚ ɨɬ ɤɨɧɬɭɪɚ Ƚȼɋ 60°C ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ
Ɂɚɩɪɨɫ ɬɟɩɥɚ ɨɬ ɤɨɧɬɭɪɚ ɨɬɨɩɥɟɧɢɹ 80°C ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ
Ɂɚɩɪɨɫ ɬɟɩɥɚ ɞɥɹ ɮɭɧɤɰɢɢ ɡɚɳɢɬɵ ɨɬ ɡɚɦɟɪɡɚɧɢɹ ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ

ɇɚɥɢɱɢɟ ɩɥɚɦɟɧɢ ɝɨɪɢɬ ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ

Ʉɨɬёɥ ɜɵɩɨɥɧɢɬ ɰɢɤɥ ɭɞɚɥɟɧɢɹ ɜɨɡɞɭɯɚ ɢɡ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɵɣ 
ɞɥɢɬɫɹ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 2 ɦɢɧɭɬɵ. ȿɫɥɢ ɩɚɞɟɧɢɹ ɞɚɜɥɟɧɢɹ 
ɩɪɨɢɫɯɨɞɹɬ ɱɚɫɬɨ, ɜɵɡɨɜɢɬɟ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɋɟɪɜɢɫɧɨɣ ɋɥɭɠɛɵ

Ⱥɜɚɪɢɹ A 06
Ʉɨɬёɥ ɪɚɛɨɬɚɟɬ ɧɨɪɦɚɥɶɧɨ, ɧɨ ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɬɚɛɢɥɶɧɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɝɨɪɹɱɟɣ ɜɨɞɵ, ɡɚɞɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɣ ɛɥɢɡɤɨ 
ɤ 50°ɋ. Ɉɛɪɚɬɢɬɟɫɶ ɜ ɋɟɪɜɢɫɧɭɸ ɫɥɭɠɛɭ

Ⱥɜɚɪɢɹ A 07-A 08
Ɉɛɪɚɬɢɬɟɫɶ ɜ ɋɟɪɜɢɫɧɭɸ ɫɥɭɠɛɭ.

Ⱥɜɚɪɢɹ Ⱥ 09, ɤɪɚɫɧɵɣ ɢɧɞɢɤɚɬɨɪ ɝɨɪɢɬ ɩɨɫɬɨɹɧɧɵɦ ɫɜɟɬɨɦ
ɉɟɪɟɜɟɞɢɬɟ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɜ ɩɨɥɨɠɟɧɢɟ ɜɵ-
ɤɥɸɱɟɧɨ  (OFF), ɩɨɞɨɠɞɢɬɟ 5-6 ɫɟɤɭɧɞ, ɡɚɬɟɦ ɫɧɨɜɚ ɩɟɪɟɜɟ-
ɞɢɬɟ ɟɝɨ ɜ ɧɭɠɧɨɟ ɩɨɥɨɠɟɧɢɟ (ɥɟɬɨ) ɢɥɢ (ɡɢɦɚ).
ȿɫɥɢ ɧɟ ɭɞɚёɬɫɹ ɜɨɡɨɛɧɨɜɢɬɶ ɧɨɪɦɚɥɶɧɭɸ ɪɚɛɨɬɭ ɤɨɬɥɚ, ɜɵɡɨ-
ɜɢɬɟ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɫɟɪɜɢɫɧɨɣ ɫɥɭɠɛɵ.
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P1

Ⱥɜɚɪɢɹ Ⱥ09 - Ɇɢɝɚɸɬ ɡɟɥёɧɵɣ ɢ ɤɪɚɫɧɵɣ ɢɧɞɢɤɚɬɨɪɵ
Ʉɨɬёɥ ɢɦɟɟɬ ɫɢɫɬɟɦɭ ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɢ, ɤɨɬɨɪɚɹ ɩɨɞɫɱɢɬɵɜɚ-
ɟɬ ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ ɪɚɛɨɬɵ, ɨɬɪɚɛɨɬɚɧɧɵɯ ɤɨɬɥɨɜ ɜ ɤɚɠɞɨɦ 
ɢɡ ɜɨɡɦɨɠɧɵɯ ɪɟɠɢɦɨɜ ɢ ɫɨɨɛɳɚɟɬ ɨ ɬɨɦ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɜɟɫɬɢ ɱɢɫɬɤɭ ɩɟɪɜɢɱɧɨɝɨ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ (ɤɨɞ ɚɜɚɪɢɢ 09, 
ɦɢɝɚɸɬ ɢ ɤɪɚɫɧɵɣ ɢ ɡɟɥёɧɵɣ ɫɜɟɬɨɜɵɟ ɢɧɞɢɤɚɬɨɪɵ, ɚ ɫɱёɬɱɢɤ 
ɩɨɤɚɡɵɜɚɟɬ ɡɧɚɱɟɧɢɟ >2.500).
ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɱɢɫɬɤɢ, ɤɨɬɨɪɚɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɩɟɰɢɚɥɶ-
ɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ, ɩɨɫɬɚɜɥɹɟɦɵɦ ɤɚɤ ɨɬɞɟɥɶɧɵɣ ɚɤɫɟɫɫɭɚɪ, 
ɧɟɨɛɯɨɞɢɦɨ ɨɛɧɭɥɢɬɶ ɫɱёɬɱɢɤ ɱɚɫɨɜ ɪɚɛɨɬɵ, ɞɥɹ ɱɟɝɨ ɜɵɩɨɥ-
ɧɢɬɟ ɫɥɟɞɭɸɳɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɣ:
 - ɨɬɤɥɸɱɢɬɟ ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɩɢɬɚɧɢɟ
 - ɫɧɢɦɢɬɟ ɨɛɥɢɰɨɜɤɭ 
 - ɨɬɜɢɧɬɢɬɟ ɤɪɟɩёɠɧɵɣ ɜɢɧɬ ɢ ɨɬɤɢɧɶɬɟ ɳɢɬɨɤ ɫ ɩɪɢɛɨɪɚɦɢ 
ɭɩɪɚɜɥɟɧɢɹ

 - ɨɬɜɢɧɬɢɬɟ ɤɪɟɩёɠɧɵɟ ɜɢɧɬɵ ɤɪɵɲɤɢ (F), ɱɬɨɛɵ ɨɬɤɪɵɬɶ ɞɨ-
ɫɬɭɩ ɤ ɤɨɧɬɚɤɬɧɨɣ ɤɨɥɨɞɤɟ (ɪɢɫ. 4.14)

 - ɜ ɦɨɦɟɧɬ ɜɤɥɸɱɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɢɬɚɧɢɹ ɤɨɬɥɚ ɧɚɠɦɢ-
ɬɟ ɤɧɨɩɤɭ ɋɈ ɢ ɭɞɟɪɠɢɜɚɣɬɟ ɟё ɧɚɠɚɬɨɣ, ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ, 
4 ɫɟɤɭɧɞɵ. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɩɪɨɜɟɪɢɬɶ ɨɛɧɭɥɟɧɢɟ ɫɱёɬɱɢɤɚ, 
ɨɬɤɥɸɱɢɬɟ, ɚ ɡɚɬɟɦ ɜɧɨɜɶ ɜɤɥɸɱɢɬɟ ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɩɢɬɚɧɢɟ 

4.5 ɀɭɪɧɚɥ ɚɜɚɪɢɣ 

Ɏɭɧɤɰɢɹ «ɀɍɊɇȺɅ ȺȼȺɊɂɃ» ɜɤɥɸɱɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɱɟ-
ɪɟɡ 2 ɱɚɫɚ ɩɨɫɥɟ ɧɟɩɪɟɪɵɜɧɨɣ ɪɚɛɨɬɵ ɞɢɫɩɥɟɹ, ɢɥɢ ɠɟ ɫɪɚɡɭ, 
ɟɫɥɢ ɡɚɞɚɬɶ ɩɚɪɚɦɟɬɪ Ɋ1=1.
ȼ ɠɭɪɧɚɥɟ ɫɨɯɪɚɧɹɸɬɫɹ 5 ɩɨɫɥɟɞɧɢɯ ɚɜɚɪɢɣ. Ⱦɥɹ ɢɯ ɩɨɫɥɟ-
ɞɨɜɚɬɟɥɶɧɨɝɨ ɨɬɨɛɪɚɠɟɧɢɹ ɧɚɠɦɢɬɟ ɢ ɨɬɩɭɫɬɢɬɟ ɤɧɨɩɤɭ Ɋ1 ɧɚ 
ɩɥɚɬɟ ɞɢɫɩɥɟɹ. ȿɫɥɢ ɠɭɪɧɚɥ ɩɭɫɬ (Ɋ0=0) ɢɥɢ ɠɟ ɷɬɚ ɮɭɧɤɰɢɹ 
ɨɬɤɥɸɱɟɧɚ (Ɋ1=0), ɬɨ ɨɬɨɛɪɚɡɢɬɶ ɚɜɚɪɢɢ ɧɟ ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ 
ɜɨɡɦɨɠɧɵɦ.
Ⱥɜɚɪɢɢ ɨɬɨɛɪɚɠɚɸɬɫɹ ɜ ɨɛɪɚɬɧɨɦ ɩɨɪɹɞɤɟ: ɬɨ ɟɫɬɶ ɩɨɫɥɟɞɧɹɹ 
ɚɜɚɪɢɹ ɛɭɞɟɬ ɨɬɨɛɪɚɠɚɬɶɫɹ ɩɟɪɜɨɣ. Ⱦɥɹ ɨɛɧɭɥɟɧɢɹ ɠɭɪɧɚɥɚ 
ɚɜɚɪɢɣ ɭɫɬɚɧɨɜɢɬɟ ɩɚɪɚɦɟɬɪ Ɋ0=0.
ɁȺɆȿɑȺɇɂȿ: ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɞɨɫɬɭɩ ɤ ɤɧɨɩɤɟ Ɋ1 
ɧɟɨɛɯɨɞɢɦɨ ɫɧɹɬɶ ɤɪɵɲɤɭ ɩɚɧɟɥɢ ɭɩɪɚɜɥɟɧɢɹ ɢ ɧɚɣɬɢ ɩɥɚɬɭ 
ɞɢɫɩɥɟɹ (ɪɢɫ. 4.14).

ɉɊɈȽɊȺɆɆɂɊɈȼȺɇɂȿ ɉȺɊȺɆȿɌɊɈȼ
Ɋɚɛɨɬɭ ɞɢɫɩɥɟɹ ɦɨɠɧɨ ɧɚɫɬɪɚɢɜɚɬɶ, ɩɪɨɝɪɚɦɦɢɪɭɹ ɬɪɢ ɩɚɪɚ-
ɦɟɬɪɚ:

ɪɢɫ. 4.14  

ɉɚɪɚɦɟɬɪ ɉɨ ɭɦɨɥɱɚɧɢɸ Ɉɩɢɫɚɧɢɟ 

P0 0 Ɉɛɧɭɥɟɧɢɟ ɠɭɪɧɚɥɚ ɚɜɚɪɢɣ (0 = ɠɭɪɧɚɥ ɩɭɫɬ / 1 = ɠɭɪɧɚɥ ɧɟ ɩɭɫɬɨɣ)

P1 0 ɉɪɢɧɭɞɢɬɟɥɶɧɨɟ ɜɤɥɸɱɟɧɢɟ ɮɭɧɤɰɢɢ ɜɟɞɟɧɢɹ ɠɭɪɧɚɥɚ ɚɜɚɪɢɣ
(0=ɡɚɩɢɫɶ ɜ ɠɭɪɧɚɥ ɧɚɱɢɧɚɟɬɫɹ ɱɟɪɟɡ ɨɩɪɟɞɟɥёɧɧɨɟ ɜɪɟɦɹ/1=ɡɚɩɢɫɶ ɚɜɚɪɢɣ ɜ ɠɭɪɧɚɥ 

ɧɚɱɢɧɚɟɬɫɹ ɫɪɚɡɭ ɠɟ)

P2 0 ɇɟ ɦɟɧɹɬɶ

ɍɞɟɪɠɢɜɚɣɬɟ ɧɚɠɚɬɨɣ ɤɧɨɩɤɭ Ɋ1 ɧɚ ɞɢɫɩɥɟɟ (ɪɢɫ. 4.14), ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ, ɜ ɬɟɱɟɧɢɟ 10 ɫɟɤɭɧɞ, ɱɬɨɛɵ ɩɟɪɟɣɬɢ ɜ ɪɟɠɢɦ ɩɪɨɝɪɚɦ-
ɦɢɪɨɜɚɧɢɹ. Ɍɪɢ ɩɚɪɚɦɟɬɪɚ ɢ ɢɯ ɡɧɚɱɟɧɢɹ ɛɭɞɭɬ ɰɢɤɥɢɱɟɫɤɢ ɨɬɨɛɪɚɠɚɬɶɫɹ ɧɚ ɞɢɫɩɥɟɟ (ɪɢɫ. 4.14b). Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɢɡɦɟɧɢɬɶ ɡɧɚ-
ɱɟɧɢɟ ɤɚɤɨɝɨ-ɥɢɛɨ ɩɚɪɚɦɟɬɪɚ ɟɳё ɪɚɡ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ Ɋ1 ɜɨ ɜɪɟɦɹ ɨɬɨɛɪɚɠɟɧɢɹ ɫɚɦɨɝɨ ɩɚɪɚɦɟɬɪɚ, ɢ ɭɞɟɪɠɢɜɚɣɬɟ ɟё ɧɚɠɚɬɨɣ 
ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ ɧɟ ɢɡɦɟɧɢɬɫɹ ɫ 0 ɧɚ 1, ɢɥɢ ɧɚɨɛɨɪɨɬ (ɩɪɢɦɟɪɧɨ 2 ɫɟɤɭɧɞɵ).

Ʉɨɬёɥ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɣɞɟɬ ɢɡ ɪɟɠɢɦɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɱɟɪɟɡ 5 ɦɢɧɭɬ, ɥɢɛɨ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɢɬɚɧɢɹ.

ɪɢɫ. 4.14b

ɤɨɬɥɚ; ɧɚ ɞɢɫɩɥɟɟ ɨɬɨɛɪɚɡɢɬɫɹ ɫɢɦɜɨɥ “-C-“ ɢ ɡɧɚɱɟɧɢɟ ɫɱёɬ-
ɱɢɤɚ.

 b ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɱɚɫɬɢ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ (230ȼ ~)

Ɂɚɦɟɱɚɧɢɟ: ɩɪɨɰɟɞɭɪɭ ɨɛɧɭɥɟɧɢɹ ɫɱёɬɱɢɤɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵ-
ɩɨɥɧɹɬɶ ɩɨɫɥɟ ɤɚɠɞɨɣ ɝɟɧɟɪɚɥɶɧɨɣ ɱɢɫɬɤɢ ɩɟɪɜɢɱɧɨɝɨ ɬɟɩɥɨ-
ɨɛɦɟɧɧɢɤɚ ɥɢɛɨ ɩɨɫɥɟ ɟɝɨ ɡɚɦɟɧɵ. Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɤɨɥɢɱɟɫɬɜɚ 
ɱɚɫɨɜ, ɭɦɧɨɠɶɬɟ ɨɬɨɛɪɚɠɚɟɦɨɟ ɡɧɚɱɟɧɢɟ ɧɚ 100 (ɧɚɩɪɢɦɟɪ 
ɨɬɨɛɪɚɠɚɟɬɫɹ 18, ɡɧɚɱɢɬ ɜɫɟɝɨ ɱɚɫɨɜ 1800, ɨɬɨɛɪɚɠɚɟɬɫɹ 1, 
ɡɧɚɱɢɬ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ ɪɚɜɧɨ 100).

ɉɪɢ ɚɤɬɢɜɢɪɨɜɚɧɢɢ ɞɚɧɧɨɣ ɚɜɚɪɢɢ, ɤɨɬёɥ ɜɫё ɪɚɜɧɨ ɩɪɨɞɨɥ-
ɠɚɟɬ ɪɚɛɨɬɚɬɶ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ.

Ⱥɜɚɪɢɹ Ⱥ77
ɉɨɫɥɟ ɷɬɨɣ ɚɜɚɪɢɢ ɤɨɬёɥ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫɚɦ ɜɨɡɨɛɧɨɜɥɹɟɬ 
ɪɚɛɨɬɭ, ɟɫɥɢ ɤɨɬёɥ ɧɟ ɩɟɪɟɡɚɩɭɫɤɚɟɬɫɹ ɫɚɦ, ɨɛɪɚɬɢɬɟɫɶ ɜ ɫɟɪ-
ɜɢɫɧɭɸ ɫɥɭɠɛɭ.
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4.6 Ʉɨɧɮɢɝɭɪɚɰɢɹ ɤɨɬɥɚ
ɇɚ ɷɥɟɤɬɪɨɧɧɨɣ ɩɥɚɬɟ ɢɦɟɟɬɫɹ ɪɹɞ ɩɟɪɟɦɵɱɟɤ (JPɏ), ɤɨɬɨ-
ɪɵɟ ɡɚɞɚɸɬ ɤɨɧɮɢɝɭɪɚɰɢɸ ɤɨɬɥɚ; ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɤ 
ɧɢɦ ɞɨɫɬɭɩ, ɜɵɩɨɥɧɢɬɟ ɫɥɟɞɭɸɳɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɞɟɣ-
ɫɬɜɢɣ:
 - ɭɫɬɚɧɨɜɢɬɟ ɝɥɚɜɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɫɢɫɬɟɦɵ ɜ ɩɨɥɨɠɟɧɢɟ ɜɵ-
ɤɥɸɱɟɧɨ

 - ɨɬɜɢɧɬɢɬɟ ɤɪɟɩёɠɧɵɟ ɜɢɧɬɵ ɨɛɥɢɰɨɜɤɢ, ɜɨɡɶɦɢɬɟɫɶ ɡɚ ɨɫɧɨ-
ɜɚɧɢɟ ɨɛɥɢɰɨɜɤɢ, ɫɦɟɫɬɢɬɟ ɟɝɨ ɜɩɟɪёɞ, ɚ ɡɚɬɟɦ ɜɜɟɪɯ, ɱɬɨ-
ɛɵ ɫɧɹɬɶ ɟɝɨ ɫ ɪɚɦɵ

 - ɨɬɜɢɧɬɢɬɟ ɤɪɟɩёɠɧɵɣ ɜɢɧɬ (ȿ) ɩɚɧɟɥɢ ɩɪɢɛɨɪɨɜ (ɪɢɫ. 4.15)
 - ɨɬɜɢɧɬɢɬɟ ɜɢɧɬɵ (F) (ɪɢɫ. 4.16), ɱɬɨɛɵ ɫɧɹɬɶ ɤɪɵɲɤɭ ɤɥɟɦɦ-
ɧɨɣ ɤɨɥɨɞɤɢ (230 ȼ)

ɉȿɊȿɆɕɑɄȺ JP7 – ɪɢɫ. 4.17: 
ɍɫɬɚɧɨɜɤɚ ɞɢɚɩɚɡɨɧɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɫɢɫɬɟɦɟ 
ɨɬɨɩɥɟɧɢɹ, ɫ ɬɟɦ ɱɬɨɛɵ ɨɧɚ ɧɚɢɥɭɱɲɢɦ ɨɛɪɚɡɨɦ ɫɨɨɬɜɟɬɫɬɜɨ-
ɜɚɥɚ ɬɢɩɭ ɫɢɫɬɟɦɵ. 

ɉɟɪɟɦɵɱɤɚ ɧɟ ɭɫɬɚɧɨɜɥɟɧɚ – ɫɬɚɧɞɚɪɬɧɚɹ ɫɢɫɬɟɦɚ
ɋɬɚɧɞɚɪɬɧɚɹ ɫɢɫɬɟɦɚ ɨɬɨɩɥɟɧɢɹ 40-80˚ɋ
ɉɟɪɟɦɵɱɤɚ ɭɫɬɚɧɨɜɥɟɧɚ – ɧɚɩɨɥɶɧɚɹ ɫɢɫɬɟɦɚ 
ɇɚɩɨɥɶɧɚɹ ɫɢɫɬɟɦɚ ɨɬɨɩɥɟɧɢɹ 20-45˚ɋ.
ɇɚ ɡɚɜɨɞɟ ɤɨɬёɥ ɤɨɧɮɢɝɭɪɢɪɭɟɬɫɹ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɜ ɫɬɚɧɞɚɪɬ-
ɧɭɸ ɫɢɫɬɟɦɭ ɨɬɨɩɥɟɧɢɹ.

JP1 ɇɚɫɬɪɨɣɤɚ (ɫɦɨɬɪɢ ɩɚɪɚɝɪɚɮ «Ɋɟɝɭɥɢɪɨɜɤɢ»)

JP2 Ɉɛɧɭɥɟɧɢɟ ɬɚɣɦɟɪɚ ɨɬɨɩɥɟɧɢɹ
JP3 ɇɚɫɬɪɨɣɤɚ (ɫɦɨɬɪɢ ɩɚɪɚɝɪɚɮ «Ɋɟɝɭɥɢɪɨɜɤɢ»)

JP4 ɇɟ ɢɫɩɨɥɶɡɭɟɬɫɹ
JP5 ɇɟ ɢɫɩɨɥɶɡɭɟɬɫɹ  

JP6 ȼɤɥɸɱɟɧɢɟ ɮɭɧɤɰɢɢ ɧɨɱɧɨɣ ɩɨɞɫɬɪɨɣɤɢ ɢ ɧɟɩɪɟɪɵɜɧɨɣ ɪɚ-

ɛɨɬɵ ɧɚɫɨɫɚ (ɬɨɥɶɤɨ ɟɫɥɢ ɩɨɞɤɥɸɱёɧ ɭɥɢɱɧɵɣ ɞɚɬɱɢɤ)
JP7 ɍɩɪɚɜɥɟɧɢɟ ɫɬɚɧɞɚɪɬɧɵɦɢ/ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɵɦɢ ɫɢɫɬɟɦɚ-

ɦɢ ɨɬɨɩɥɟɧɢɹ (ɫɦɨɬɪɢ ɜɵɲɟ) 

JP8 ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ 

 

ɪɢɫ. 4.15  

ɉɟɪɟɦɵɱɤɚ ɧɟ ɭɫɬɚɧɨɜɥɟɧɚ – ɫɬɚɧɞɚɪɬɧɚɹ ɫɢɫɬɟɦɚ

ɉɟɪɟɦɵɱɤɚ ɭɫɬɚɧɨɜɥɟɧɚ – ɧɚɩɨɥɶɧɚɹ ɫɢɫɬɟɦɚ

F

E

ɪɢɫ. 4.16  

ɪɢɫ. 4.17  



23

ɍɅɂɑɇȺə ɌȿɆɉȿɊȺɌɍɊȺ (˚ɋ)

ɄɊɂȼɕȿ ɉɈȽɈȾɇɈɃ ɄɈɊɊȿɄɌɂɊɈȼɄɂ

4.7 ɇɚɫɬɪɨɣɤɚ ɬɟɪɦɨɪɟɝɭɥɢɪɨɜɚɧɢɹ
Ɍɟɪɦɨɪɟɝɭɥɢɪɨɜɚɧɢɟ ɪɚɛɨɬɚɟɬ, ɬɨɥɶɤɨ ɟɫɥɢ ɩɨɞɤɥɸɱёɧ ɭɥɢɱ-
ɧɵɣ ɞɚɬɱɢɤ, ɩɨɷɬɨɦɭ ɩɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɤɨɬɥɚ ɩɪɢɫɨɟɞɢɧɢɬɟ 
ɭɥɢɱɧɵɣ ɞɚɬɱɢɤ ɤ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɤɨɧɬɚɤɬɚɦ ɧɚ ɤɥɟɦɦɧɨɣ 
ɤɨɥɨɞɤɟ ɤɨɬɥɚ (ɪɢɫ. 2.7, ɫɬɪɚɧɢɰɚ 11). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɮɭɧɤɰɢɹ 
ɌȿɊɆɈɊȿȽɍɅɂɊɈȼȺɇɂȿ ɫɬɚɧɟɬ ɞɨɫɬɭɩɧɨɣ.
ȼɵɛɨɪ ɤɪɢɜɨɣ ɤɨɦɩɟɧɫɚɰɢɢ ɬɟɦɩɟɪɚɬɭɪɵ
Ʉɪɢɜɚɹ ɤɨɦɩɟɧɫɚɰɢɢ ɨɬɨɩɥɟɧɢɹ ɩɨɞɞɟɪɠɢɜɚɟɬ ɬɟɨɪɟɬɢɱɟɫɤɭɸ 
ɬɟɦɩɟɪɚɬɭɪɭ ɜ ɩɨɦɟɳɟɧɢɢ ɧɚ ɭɪɨɜɧɟ 20°ɋ, ɩɪɢ ɢɡɦɟɧɟɧɢɢ 
ɭɥɢɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ +20°ɋ ɞɨ -20°ɋ. ȼɵɛɨɪ 
ɤɪɢɜɨɣ ɡɚɜɢɫɢɬ ɨɬ ɦɢɧɢɦɚɥɶɧɨɣ ɩɪɨɟɤɬɧɨɣ ɭɥɢɱɧɨɣ ɬɟɦɩɟ-
ɪɚɬɭɪɵ (ɬɨ ɟɫɬɶ ɨɬ ɝɟɨɝɪɚɮɢɱɟɫɤɨɣ ɡɨɧɵ) ɢ ɩɪɨɟɤɬɧɨɣ ɬɟɦ-
ɩɟɪɚɬɭɪɵ ɜ ɩɪɹɦɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ (ɬɨ ɟɫɬɶ ɨɬ ɬɢɩɚ ɫɢɫɬɟɦɵ 
ɨɬɨɩɥɟɧɢɹ), ɢ ɞɨɥɠɧɚ ɚɤɤɭɪɚɬɧɨ ɜɵɱɢɫɥɹɬɶɫɹ ɦɨɧɬɚɠɧɢɤɨɦ ɩɨ 
ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ:

T ɫɞɜɢɝɚ = 30°C ɞɥɹ ɫɬɚɧɞɚɪɬɧɵɯ ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ 
 25°C ɞɥɹ ɧɚɩɨɥɶɧɵɯ ɫɢɫɬɟɦ ɨɬɨɩɥɟɧɢɹ 
ȿɫɥɢ ɢɡ ɜɚɲɢɯ ɪɚɫɱёɬɨɜ ɜɵ ɩɨɥɭɱɢɥɢ ɩɪɨɦɟɠɭɬɨɱɧɨɟ ɦɟɠɞɭ 
ɞɜɭɦɹ ɤɪɢɜɵɦɢ ɡɧɚɱɟɧɢɟ, ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜɵɛɪɚɬɶ ɬɭ ɤɪɢɜɭɸ, 
ɤɨɬɨɪɚɹ ɛɥɢɠɟ ɜɫɟɝɨ ɤ ɩɨɥɭɱɟɧɧɨɦɭ ɡɧɚɱɟɧɢɸ.
ɉɪɢɦɟɪ: ɟɫɥɢ ɢɡ ɪɚɫɱёɬɨɜ ɩɨɥɭɱɟɧɨ ɱɢɫɥɨ 1.3, ɬɨ ɨɧɨ ɧɚɯɨ-
ɞɢɬɫɹ ɦɟɠɞɭ ɤɪɢɜɨɣ 1 ɢ ɤɪɢɜɨɣ 1,5. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɜɵɛɟɪɢɬɟ 
ɛɥɢɠɚɣɲɭɸ ɤɪɢɜɭɸ, ɬɨ ɟɫɬɶ 1,5.
ɄɌ ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɫ ɩɨɦɨɳɶɸ ɩɨɞɫɬɪɨɟɱɧɨɝɨ ɤɨɧɞɟɧɫɚɬɨɪɚ 
(ɬɪɢɦɦɟɪɚ) Ɋ3, ɤɨɬɨɪɵɣ ɧɚɯɨɞɢɬɫɹ ɧɚ ɩɥɚɬɟ (ɫɦɨɬɪɢ ɦɧɨɝɨ-
ɩɪɨɜɨɞɧɭɸ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɫɯɟɦɭ).
Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɞɨɫɬɭɩ ɤ Ɋ3:
 - ɫɧɢɦɢɬɟ ɨɛɥɢɰɨɜɤɭ
 - ɨɬɜɢɧɬɢɬɟ ɤɪɟɩёɠɧɵɣ ɜɢɧɬ ɩɪɢɛɨɪɧɨɣ ɩɚɧɟɥɢ
 - ɩɨɜɟɪɧɢɬɟ ɳɢɬɨɤ ɫ ɩɪɢɛɨɪɚɦɢ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɫɟɛɹ
 - ɨɬɜɢɧɬɢɬɟ ɤɪɟɩёɠɧɵɣ ɜɢɧɬ ɤɪɵɲɤɢ ɤɥɟɦɦɧɨɣ ɤɨɥɨɞɤɢ
 - ɫɧɢɦɢɬɟ ɤɪɵɲɤɭ ɷɥɟɤɬɪɨɧɧɨɣ ɩɥɚɬɵ
 b ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɱɚɫɬɢ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ (230ȼ ~)

ɄɌ ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ:
ɋɬɚɧɞɚɪɬɧɵɟ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ: 1,0-1,5-2,0-2,5-3,0
ɇɚɩɨɥɶɧɵɟ ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ: 0,2-0,4-0,6-0,8
ɷɬɢ ɡɧɚɱɟɧɢɹ ɨɬɨɛɪɚɠɚɸɬɫɹ ɧɚ ɞɢɫɩɥɟɟ ɜ ɬɟɱɟɧɢɟ 3 ɫɟɤɭɧɞ ɩɨ-
ɫɥɟ ɩɨɜɨɪɨɬɚ ɬɪɢɦɦɟɪɚ Ɋ3.

T80 ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɚɞɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɞɥɹ ɫɬɚɧɞɚɪɬɧɵɯ ɫɢɫɬɟɦ 

ɨɬɨɩɥɟɧɢɹ (ɩɟɪɟɦɵɱɤɚ  pos.1 ɧɟ ɭɫɬɚɧɨɜɥɟɧɚ)

T45 ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɚɞɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɞɥɹ ɧɚɩɨɥɶɧɵɯ ɫɢɫɬɟɦ 

ɨɬɨɩɥɟɧɢɹ (ɩɟɪɟɦɵɱɤɚ  pos.1 ɭɫɬɚɧɨɜɥɟɧɚ)

Ɍɂɉ ɁȺɉɊɈɋȺ ɇȺ ɌȿɉɅɈ
ȿɫɥɢ ɤ ɤɨɬɥɭ ɩɨɞɤɥɸɱёɧ ɤɨɦɧɚɬɧɵɣ ɬɟɪɦɨɫɬɚɬ (ɩɟɪɟɦɵɱ-
ɤɚ JP6 ɧɟ ɭɫɬɚɧɨɜɥɟɧɚ)
Ʉɨɦɧɚɬɧɵɣ ɬɟɪɦɨɫɬɚɬ ɞɟɥɚɟɬ ɡɚɩɪɨɫ ɧɚ ɬɟɩɥɨ, ɤɨɝɞɚ ɟɝɨ ɤɨɧ-
ɬɚɤɬɵ ɡɚɦɵɤɚɸɬɫɹ, ɢ ɩɪɟɤɪɚɳɚɟɬ ɟɝɨ, ɤɨɝɞɚ ɤɨɧɬɚɤɬɵ ɪɚɡɦɵ-
ɤɚɸɬɫɹ. ɏɨɬɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɩɨɞɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɜɵɱɢɫ-
ɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɤɨɬɥɨɦ, ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɜɪɭɱɧɭɸ 
ɢɡɦɟɧɢɬɶ ɟё. ɉɪɢ ɢɡɦɟɧɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ (ɈɌɈɉɅȿɇɂə) ɜ 
ɢɧɬɟɪɮɟɣɫɟ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɛɭɞɟɬ ɞɨɫɬɭɩɧɨ ɧɟ Ɂɚɞɚɧɧɨɟ Ɂɧɚ-
ɱɟɧɢɟ Ɉɬɨɩɥɟɧɢɹ, ɚ ɧɟɤɨɟ ɱɢɫɥɨ, ɜ ɩɪɟɞɟɥɚɯ ɨɬ -5 ɞɨ +5. ɂɡ-
ɦɟɧɟɧɢɹ ɷɬɨɝɨ ɡɧɚɱɟɧɢɹ ɧɟ ɟɫɬɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɢɡɦɟɧɟɧɢɟ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɩɪɹɦɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɨɧɢ ɜɥɢɹɸɬ ɧɚ ɚɜɬɨɦɚ-
ɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɩɪɢ ɟɟ ɜɵɱɢɫɥɟɧɢɢ, ɦɟɧɹɹ ɛɚɡɨɜɭɸ ɬɟɦɩɟ-
ɪɚɬɭɪɭ ɫɢɫɬɟɦɵ (0=20°ɋ).

ȿɫɥɢ ɤ ɤɨɬɥɭ ɩɨɞɤɥɸɱёɧ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɣ ɬɚɣɦɟɪ (ɩɟɪɟ-
ɦɵɱɤɚ JP6 ɭɫɬɚɧɨɜɥɟɧɚ)
ɉɪɢ ɡɚɦɵɤɚɧɢɢ ɤɨɧɬɚɤɬɚ, ɡɚɩɪɨɫ ɧɚ ɬɟɩɥɨ ɩɨɞɚёɬɫɹ ɞɚɬɱɢɤɨɦ 
ɧɚ ɩɪɹɦɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɭɥɢɱɧɨɣ ɬɟɦɩɟɪɚɬɭ-
ɪɵ, ɫ ɬɟɦ, ɱɬɨɛɵ ɩɨɞɞɟɪɠɢɜɚɬɶ ɡɚɞɚɧɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɜ ɩɨ-
ɦɟɳɟɧɢɢ ɧɚ ɭɪɨɜɧɟ Ⱦȿɇɖ (20°ɋ). ɉɪɢ ɪɚɡɦɵɤɚɧɢɢ ɤɨɧɬɚɤɬɨɜ, 
ɡɚɩɪɨɫ ɧɚ ɬɟɩɥɨ ɧɟ ɩɪɟɤɪɚɳɚɟɬɫɹ, ɚ ɩɨɧɢɠɚɟɬɫɹ (ɩɚɪɚɥɥɟɥɶ-
ɧɵɣ ɫɞɜɢɝ) ɬɟɦɩɟɪɚɬɭɪɧɚɹ ɤɪɢɜɚɹ ɞɨ ɭɪɨɜɧɹ ɇɈɑɖ (16°ɋ). 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɤɥɸɱɚɟɬɫɹ ɧɨɱɧɨɣ ɪɟɠɢɦ.
Ɍɟɦɩɟɪɚɬɭɪɚ ɜ ɩɪɹɦɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɜɵɱɢɫɥɹɟɬɫɹ ɤɨɬɥɨɦ ɚɜ-
ɬɨɦɚɬɢɱɟɫɤɢ, ɧɨ ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɜɪɭɱɧɭɸ ɦɟɧɹɬɶ ɟё.
ɉɪɢ ɢɡɦɟɧɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ (ɈɌɈɉɅȿɇɂȿ) ɜ ɩɚɧɟɥɢ ɩɨɥɶɡɨ-
ɜɚɬɟɥɹ, ɞɨɫɬɭɩɧɨ ɧɟ Ɂɚɞɚɧɧɨɟ Ɂɧɚɱɟɧɢɟ Ɉɬɨɩɥɟɧɢɹ, ɚ ɧɟɤɨɟ 
ɱɢɫɥɨ, ɢɡɦɟɧɹɟɦɨɟ ɜ ɩɪɟɞɟɥɚɯ ɨɬ -5 ɞɨ +5. ɂɡɦɟɧɟɧɢɟ ɷɬɨɝɨ 
ɡɧɚɱɟɧɢɹ ɧɟ ɟɫɬɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɢɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 
ɜ ɩɪɹɦɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɨɧɨ ɜɥɢɹɟɬ ɧɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɪɚɫ-
ɱёɬɵ ɩɪɢ ɟё ɜɵɱɢɫɥɟɧɢɢ, ɦɟɧɹɹ ɛɚɡɨɜɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɫɢɫɬɟ-
ɦɵ (0=20°ɋ ɞɥɹ ɭɪɨɜɧɹ Ⱦȿɇɖ; 16°ɋ ɞɥɹ ɭɪɨɜɧɹ ɇɈɑɖ). 

ɪɢɫ. 4.18  

ɪɢɫ. 4.19  

ɪɢɫ. 4.20  

 b ɇɚ ɞɢɫɩɥɟɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɧɨɦɟɪ ɤɪɢɜɨɣ, ɭɦɧɨ-
ɠɟɧɧɵɣ ɧɚ 10 (ɧɚɩɪɢɦɟɪ. 3,0  30)   

T. ɩɪɨɟɤɬɧɚɹ ɜ ɩɨɞɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ – Ɍ ɫɞɜɢɝɚ
KT= 

20- T. ɦɢɧ. ɩɪɨɟɤɬɧɚɹ ɭɥɢɱɧɚɹ
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ɪɢɫ. 4.21  

Ʉɨɬɥɵ ɩɨɫɬɚɜɥɹɸɬɫɹ ɭɠɟ ɧɚɫɬɪɨɟɧɧɵɦɢ ɧɚ ɡɚɜɨɞɟ ɢɡɝɨɬɨɜɢ-
ɬɟɥɟ. ȿɫɥɢ ɛɭɞɟɬ ɧɟɨɛɯɨɞɢɦɨ ɡɚɧɨɜɨ ɜɵɩɨɥɧɢɬɶ ɪɟɝɭɥɢɪɨɜɤɭ, 
ɧɚɩɪɢɦɟɪ, ɩɨɫɥɟ ɜɧɟɩɥɚɧɨɜɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, 
ɩɨɫɥɟ ɡɚɦɟɧɵ ɤɥɚɩɚɧɚ ɝɚɡɚ ɢɥɢ ɩɨɫɥɟ ɩɟɪɟɯɨɞɚ ɫ ɝɚɡɚ ɦɟɬɚ-
ɧɚ ɧɚ ɫɠɢɠɟɧɧɵɣ ɧɟɮɬɹɧɨɣ ɝɚɡ (GPL), ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ 
ɫɥɟɞɭɸɳɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɣ.
Ɋɟɝɭɥɢɪɨɜɤɭ ɦɚɤɫɢɦɚɥɶɧɨɣ ɢ ɦɢɧɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ, ɦɢɧɢ-
ɦɭɦɚ ɢ ɦɚɤɫɢɦɭɦɚ ɨɬɨɩɥɟɧɢɹ, ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶ ɬɨɥɶɤɨ ɤɜɚ-
ɥɢɮɢɰɢɪɨɜɚɧɧɵɟ ɬɟɯɧɢɤɢ ɜ ɭɤɚɡɚɧɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ.
 - Ɉɬɤɥɸɱɢɬɟ ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɩɢɬɚɧɢɟ ɤɨɬɥɚ
 - ɍɫɬɚɧɨɜɢɬɟ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɜ ɫɢɫɬɟɦɟ 
ɨɬɨɩɥɟɧɢɹ ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ (ɪɢɫ. 4.21)

 - ɨɬɜɢɧɬɢɬɟ ɤɪɟɩёɠɧɵɣ ɜɢɧɬ (ȿ) ɩɚɧɟɥɢ ɫ ɩɪɢɛɨɪɚɦɢ (ɪɢɫ. 
4.22)

 - ɩɪɢɩɨɞɧɢɦɢɬɟ ɩɚɧɟɥɶ ɢ ɨɬɤɢɧɶɬɟ ɧɚ ɫɟɛɹ (ɪɢɫ. 4.22)
 - ɨɬɜɢɧɬɢɬɟ ɤɪɟɩёɠɧɵɟ ɜɢɧɬɵ (F) ɤɪɵɲɤɢ, ɱɬɨɛɵ ɨɬɤɪɵɬɶ 
ɤɥɟɦɦɧɭɸ ɤɨɥɨɞɤɭ (ɪɢɫ. 4.22)

 - ɭɫɬɚɧɨɜɢɬɟ ɩɟɪɟɦɵɱɤɢ JP1 ɢ JP3 (ɪɢɫ. 4.23)
 - ɜɤɥɸɱɢɬɟ ɷɥɟɤɬɪɨɩɢɬɚɧɢɟ ɤɨɬɥɚ

Ɍɪɢ ɫɜɟɬɨɜɵɯ ɢɧɞɢɤɚɬɨɪɚ ɧɚ ɩɚɧɟɥɢ ɫ ɩɪɢɛɨɪɚɦɢ ɦɢɝɧɭɬ ɨɞ-
ɧɨɜɪɟɦɟɧɧɨ, ɚ ɧɚ ɞɢɫɩɥɟɟ ɜ ɬɟɱɟɧɢɟ ɩɪɢɦɟɪɧɨ 4 ɫɟɤɭɧɞ ɛɭɞɟɬ 
ɨɬɨɛɪɚɠɚɬɶɫɹ ɧɚɞɩɢɫɶ “ADJ”.
ɂɡɦɟɧɢɬɟ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ:
1 Ⱥɛɫɨɥɸɬɧɵɣ ɦɚɤɫɢɦɭɦ
2 Ɇɢɧɢɦɭɦ
3 Ɇɚɤɫɢɦɭɦ ɜ ɪɟɠɢɦɟ ɨɬɨɩɥɟɧɢɹ
4 Ɇɟɞɥɟɧɧɵɣ ɪɨɡɠɢɝ
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:
 - ɩɨɜɟɪɧɢɬɟ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɜ ɫɢɫɬɟɦɟ 
ɨɬɨɩɥɟɧɢɹ ɧɚ ɧɭɠɧɨɟ ȼɚɦ ɡɧɚɱɟɧɢɟ

 - ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ ɋɈ (ɪɢɫ. 4.23) ɢ ɩɟɪɟɯɨɞɢɬɟ ɤ ɧɚɫɬɪɨɣɤɟ 
ɫɥɟɞɭɸɳɟɝɨ ɩɚɪɚɦɟɬɪɚ.

 b ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɱɚɫɬɢ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ (230ȼ ~)

ɇɚ ɞɢɫɩɥɟɟ ɛɭɞɭɬ ɨɬɨɛɪɚɠɚɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɤɢ:

1.     ɜɨ ɜɪɟɦɹ ɧɚɫɬɪɨɣɤɢ ɚɛɫɨɥɸɬɧɨɝɨ ɦɚɤɫɢɦɭɦɚ/Ƚȼɋ 

2.     ɜɨ ɜɪɟɦɹ ɧɚɫɬɪɨɣɤɢ ɦɢɧɢɦɭɦɚ

3.    ɜɨ ɜɪɟɦɹ ɧɚɫɬɪɨɣɤɢ ɦɚɤɫɢɦɭɦɚ ɨɬɨɩɥɟɧɢɹ

4.     ɜɨ ɜɪɟɦɹ ɧɚɫɬɪɨɣɤɢ ɦɟɞɥɟɧɧɨɝɨ ɪɨɡɠɢɝɚ

Ⱦɥɹ ɡɚɜɟɪɲɟɧɢɹ ɩɪɨɰɟɞɭɪɵ ɧɚɫɬɪɨɣɤɢ ɫɧɢɦɢɬɟ ɩɟɪɟɦɵɱɤɢ 
JP1 ɢ JP3, ɢ ɡɚɞɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɛɭɞɭɬ ɫɨɯɪɚɧɟɧɵ ɜ ɩɚɦɹɬɢ. 
Ɇɨɠɧɨ ɜ ɥɸɛɨɣ ɦɨɦɟɧɬ ɩɪɟɪɜɚɬɶ ɩɪɨɰɟɞɭɪɭ ɧɚɫɬɪɨɣɤɢ, ɧɟ 
ɫɨɯɪɚɧɹɹ ɧɨɜɵɟ ɡɧɚɱɟɧɢɹ, ɨɫɬɚɜɢɜ ɜ ɩɚɦɹɬɢ ɩɪɟɞɵɞɭɳɢɟ:
 - ɫɧɹɜ ɩɟɪɟɦɵɱɤɢ JP1 ɢ JP3 ɩɪɟɠɞɟ ɱɟɦ ɛɭɞɭɬ ɡɚɞɚɧɵ ɜɫɟ 4 
ɩɚɪɚɦɟɬɪɚ

 - ɉɟɪɟɜɟɞɹ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɪɟɠɢɦɨɜ ɧɚ “  OFF/RESET 
 - ɨɬɤɥɸɱɢɜ ɷɥɟɤɬɪɨɩɢɬɚɧɢɟ
 - ɱɟɪɟɡ 15 ɦɢɧɭɬ ɤɨɬёɥ ɫɚɦ ɜɵɣɞɟɬ ɢɡ ɪɟɠɢɦɚ ɧɚɫɬɪɨɣɤɢ
 b ɉɪɢ ɧɚɫɬɪɨɣɤɟ ɧɟ ɩɪɨɢɡɨɣɞёɬ ɪɨɡɠɢɝ ɤɨɬɥɚ.

 b ɉɪɢ ɩɨɜɨɪɨɬɟ ɪɭɱɤɢ ɜɵɛɨɪɚ ɨɬɨɩɥɟɧɢɹ ɧɚ ɞɢɫɩɥɟɟ ɚɜɬɨ-
ɦɚɬɢɱɟɫɤɢ ɛɭɞɟɬ ɨɬɨɛɪɚɠɚɬɶɫɹ ɱɢɫɥɨ ɨɛɨɪɨɬɨɜ ɜ ɫɨɬɧɹɯ 
(ɧɚɩɪɢɦɟɪ, 25 = 2500 ɨɛ/ɦɢɧ).

Ⱦɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɧɚɫɬɪɨɟɤ ɩɚɪɚɦɟɬɪɨɜ, ɩɟɪɟɜɟɞɢɬɟ ɩɟɪɟɤɥɸ-
ɱɚɬɟɥɶ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɧɚ «ɥɟɬɨ» ɢɥɢ ɧɚ «ɡɢɦɭ» ɢ ɧɚɠɦɢɬɟ 
ɤɧɨɩɤɭ ɋɈ, ɤɨɬɨɪɚɹ ɧɚɯɨɞɢɬɫɹ ɧɚ ɷɥɟɤɬɪɨɧɧɨɣ ɩɥɚɬɟ, ɧɟɡɚɜɢ-
ɫɢɦɨ ɨɬ ɬɨɝɨ, ɟɫɬɶ ɢɥɢ ɧɟɬ ɡɚɩɪɨɫ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɬɟɩɥɚ. ɇɟ-
ɥɶɡɹ ɩɟɪɟɣɬɢ ɜ ɞɚɧɧɵɣ ɪɟɠɢɦ, ɟɫɥɢ ɩɨɞɤɥɸɱɟɧ ɩɭɥɶɬ ɞɢɫɬɚɧ-
ɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. 
ɉɪɢ ɩɟɪɟɯɨɞɟ ɜ ɷɬɨɬ ɪɟɠɢɦ, ɡɚɞɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ 
ɛɭɞɭɬ ɨɬɨɛɪɚɠɚɬɶɫɹ ɜ ɩɪɢɜɟɞёɧɧɨɦ ɞɚɥɟɟ ɩɨɪɹɞɤɟ, ɤɚɠɞɵɣ ɜ 
ɬɟɱɟɧɢɟ 2 ɫɟɤɭɧɞ. ɇɚɩɪɨɬɢɜ ɤɚɠɞɨɝɨ ɩɚɪɚɦɟɬɪɚ ɛɭɞɟɬ ɨɬɨɛɪɚ-
ɠɚɬɶɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɢɦɜɨɥ ɢ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɜɟɧɬɢ-
ɥɹɬɨɪɚ ɜ ɫɨɬɧɹɯ ɨɛɨɪɨɬɨɜ ɜ ɦɢɧɭɬɭ:
1. Ɇɚɤɫɢɦɭɦ 

2. Ɇɢɧɢɦɭɦ  

3. Ɇɚɤɫɢɦɭɦ ɨɬɨɩɥɟɧɢɹ 

4. Ɇɟɞɥɟɧɧɵɣ ɪɨɡɠɢɝ 
5. Ɋɟɝɭɥɢɪɭɟɦɵɣ ɦɚɤɫɢɦɭɦ ɨɬɨɩɥɟɧɢɹ 

4.8 Ɋɟɝɭɥɢɪɨɜɤɢ

ɪɢɫ. 4.22  

ɤɧɨɩɤɚ CO

F

E

ɪɢɫ. 4.23  
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ɇȺɋɌɊɈɃɄȺ ɄɅȺɉȺɇȺ ȽȺɁȺ
 - ȼɤɥɸɱɢɬɟ ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɩɢɬɚɧɢɟ ɤɨɬɥɚ
 - Ɉɬɤɪɨɣɬɟ ɤɪɚɧ ɝɚɡɚ.
 - ɉɟɪɟɜɟɞɢɬɟ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɜ ɩɨɥɨɠɟɧɢɟ 

 OFF/RESET (ɞɢɫɩɥɟɣ ɩɨɝɚɲɟɧ)
 - ɋɧɢɦɢɬɟ ɨɛɥɢɰɨɜɤɭ ɤɨɬɥɚ, ɨɬɜɢɧɬɢɬɟ ɤɪɟɩёɠɧɵɣ ɜɢɧɬ (ȿ) 
ɩɚɧɟɥɢ ɫ ɩɪɢɛɨɪɚɦɢ (ɪɢɫ. 4.22), ɩɪɢɩɨɞɧɢɦɢɬɟ ɩɚɧɟɥɶ ɢ 
ɨɬɤɢɧɶɬɟ ɟё ɧɚ ɫɟɛɹ (ɪɢɫ. 4.22)

 - Ɉɬɜɢɧɬɢɬɟ ɤɪɟɩёɠɧɵɟ ɜɢɧɬɵ (F) ɤɪɵɲɤɢ, ɱɬɨɛɵ ɨɬɤɪɵɬɶ 
ɤɥɟɦɦɧɭɸ ɤɨɥɨɞɤɭ (ɪɢɫ. 4.22)

 - ɇɚɠɦɢɬɟ ɨɞɢɧ ɪɚɡ ɤɧɨɩɤɭ ɋɈ (ɪɢɫ. 4.23

 b ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɱɚɫɬɢ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ (230ȼ ~)

 - ɉɨɞɨɠɞɢɬɟ, ɩɨɤɚ ɧɟ ɩɪɨɢɡɨɣɞёɬ ɪɨɡɠɢɝ ɝɨɪɟɥɤɢ. 

 ɇɚ ɰɢɮɪɨɜɨɦ ɞɢɫɩɥɟɟ ɨɬɨɛɪɚɡɢɬɫɹ «ȺɋɈ » ɢ ɡɚɦɢɝɚɟɬ 
ɠёɥɬɵɣ ɫɜɟɬɨɜɨɣ ɢɧɞɢɤɚɬɨɪ. Ʉɨɬёɥ ɧɚɱɧёɬ ɪɚɛɨɬɚɬɶ ɧɚ ɦɚɤ-
ɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɜ ɪɟɠɢɦɟ ɨɬɨɩɥɟɧɢɹ. 

 Ɏɭɧɤɰɢɹ «ɚɧɚɥɢɡ ɝɨɪɟɧɢɹ» ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɜ ɬɟɱɟɧɢɢ 15 ɦɢ-
ɧɭɬ; ɟɫɥɢ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɩɨɞɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɩɨɞɧɢ-
ɦɟɬɫɹ ɞɨ 90˚ɋ, ɬɨ ɝɨɪɟɥɤɚ ɨɬɤɥɸɱɢɬɫɹ ɪɚɧɶɲɟ. Ɉɧɚ ɫɧɨɜɚ 
ɪɚɡɨɠɠёɬɫɹ, ɤɨɝɞɚ ɷɬɚ ɬɟɦɩɟɪɚɬɭɪɚ ɨɩɭɫɬɢɬɫɹ ɧɢɠɟ 78˚ɋ.

 - ɋɧɢɦɢɬɟ ɜɢɧɬ ɢ ɤɪɵɲɟɱɤɭ (ɪɢɫ. 5.5), ɢ ɜɫɬɚɜɶɬɟ ɡɨɧɞɵ ɝɚ-
ɡɨɚɧɚɥɢɡɚɬɨɪɚ ɜ ɝɢɥɶɡɵ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɞɥɹ ɷɬɨɣ ɰɟɥɢ ɜ 
ɜɨɡɞɭɲɧɨɣ ɤɚɦɟɪɟ

 - ȼɬɨɪɨɣ ɪɚɡ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ «ɚɧɚɥɢɡ ɝɨɪɟɧɢɹ», ɇɚ ɰɢɮɪɨɜɨɦ 
ɞɢɫɩɥɟɟ ɨɬɨɛɪɚɡɢɬɫɹ «ȺɋɈ » per il raggiungimento del 
numero di giri corrispondente alla ɱɬɨɛɵ ɱɢɫɥɨ ɨɛɨɪɨɬɨɜ ɞɨɫɬɢɝ-
ɥɨ ɡɧɚɱɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɜ 
ɪɟɠɢɦɟ Ƚȼɋ (ɬɚɛɥ. 1), ɠёɥɬɵɣ ɫɜɟɬɨɜɨɣ ɢɧɞɢɤɚɬɨɪ ɩɪɨɞɨɥɠɢɬ 
ɦɢɝɚɬɶ, ɚ ɤɪɚɫɧɵɣ ɢɧɞɢɤɚɬɨɪ ɛɭɞɟɬ ɝɨɪɟɬɶ ɩɨɫɬɨɹɧɧɨ

 - ɉɪɨɜɟɪɶɬɟ ɡɧɚɱɟɧɢɟ ɋɈ2: (ɬɚɛɥɢɰɚ 3), ɟɫɥɢ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟ-
ɧɢɟ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɚɛɥɢɱɧɨɦɭ, ɩɨɞɪɟɝɭɥɢɪɭɣɬɟ ɜɢɧɬ ɪɟɝɭɥɢ-
ɪɨɜɤɢ ɦɚɤɫɢɦɭɦɚ ɝɚɡɨɜɨɝɨ ɤɥɚɩɚɧɚ

 - ȼ ɬɪɟɬɢɣ ɪɚɡ ɧɚɠɦɢɬɟ ɤɧɨɩɤɭ «ɚɧɚɥɢɡ ɝɨɪɟɧɢɹ», «ȺɋɈ 
» ɱɬɨɛɵ ɱɢɫɥɨ ɨɛɨɪɨɬɨɜ ɞɨɫɬɢɝɥɨ ɡɧɚɱɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸ-
ɳɟɝɨ ɦɢɧɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ (ɬɚɛɥ. 2), ɠёɥɬɵɣ ɫɜɟɬɨɜɨɣ ɢɧ-
ɞɢɤɚɬɨɪ ɩɪɨɞɨɥɠɢɬ ɦɢɝɚɬɶ, ɚ ɡɟɥёɧɵɣ ɢɧɞɢɤɚɬɨɪ ɡɚɝɨɪɢɬɫɹ 
ɩɨɫɬɨɹɧɧɨ

 - ɉɪɨɜɟɪɶɬɟ ɡɧɚɱɟɧɢɟ ɋɈ2: (ɬɚɛɥɢɰɚ 4), ɟɫɥɢ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚ-
ɱɟɧɢɟ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɚɛɥɢɱɧɨɦɭ, ɩɨɞɪɟɝɭɥɢɪɭɣɬɟ ɜɢɧɬ 
ɪɟɝɭɥɢɪɨɜɤɢ ɦɢɧɢɦɭɦɚ ɝɚɡɨɜɨɝɨ ɤɥɚɩɚɧɚ

 - Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɜɵɣɬɢ ɢɡ ɪɟɠɢɦɚ «ɚɧɚɥɢɡ ɝɨɪɟɧɢɹ», ɩɨɜɟɪ-
ɧɢɬɟ ɪɭɱɤɭ ɭɩɪɚɜɥɟɧɢɹ.

 - ȼɵɧɶɬɟ ɡɨɧɞ ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɚ ɢ ɩɨɫɬɚɜɶɬɟ ɤɪɵɲɤɭ ɧɚ ɦɟɫɬɨ.
 - Ɂɚɤɪɨɣɬɟ ɩɚɧɟɥɶ ɫ ɩɪɢɛɨɪɚɦɢ ɢ ɭɫɬɚɧɨɜɢɬɟ ɧɚ ɦɟɫɬɨ ɨɛ-
ɥɢɰɨɜɤɭ.

Ɏɭɧɤɰɢɹ «ɚɧɚɥɢɡ ɝɨɪɟɧɢɹ» ɨɬɤɥɸɱɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ, ɟɫɥɢ 
ɫ ɩɥɚɬɵ ɭɩɪɚɜɥɟɧɢɹ ɩɨɫɬɭɩɢɬ ɫɢɝɧɚɥ ɨɛ ɚɜɚɪɢɢ. ɉɪɢ ɜɨɡɧɢɤɧɨ-
ɜɟɧɢɢ ɛɥɨɤɢɪɨɜɤɢ ɜɨ ɜɪɟɦɹ ɧɚɯɨɠɞɟɧɢɹ ɜ ɪɟɠɢɦɟ «ɚɧɚɥɢɡ ɝɨ-
ɪɟɧɢɹ», ɜɵɩɨɥɧɢɬɟ ɩɪɨɰɟɞɭɪɭ ɩɟɪɟɡɚɩɭɫɤɚ ɩɨɫɥɟ ɛɥɨɤɢɪɨɜɤɢ, 
ɩɨɜɨɪɚɱɢɜɚɹ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɪɟɠɢɦɨɜ, ɤɚɤ ɨɩɢɫɚɧɨ ɜ ɩɭɧɤɬɟ 
4.4.

Ɍɚɛɥɢɰɚ 1

Ɍɚɛɥɢɰɚ 2

Ɍɚɛɥɢɰɚ 3

Ɍɚɛɥɢɰɚ 4

ɋɈ
2
 ɦɚɤɫ Ɇɟɬɚɧ

G20
ɋɠɢɠ. ɝɚɡ

G31

25 C.S.I. 9,0 10,5 %

CO
2
  ɦɢɧ Ɇɟɬɚɧ

G20
ɋɠɢɠ. ɝɚɡ

G31

25 C.S.I. 9,5 10,5 %

Ɇɢɧɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ 
ɜɪɚɳɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ

Ɇɟɬɚɧ
G20

ɋɠɢɠ. ɝɚɡ 
G31

25 C.S.I. 14 14 ɨɛ/ɦɢɧ

4.9 ɉɟɪɟɯɨɞ ɧɚ ɞɪɭɝɨɣ ɬɢɩ ɝɚɡɚ (ɪɢɫ. 
4.25 – 4.26)

ɉɟɪɟɯɨɞ ɫ ɨɞɧɨɝɨ ɬɢɩɚ ɝɚɡɚ ɧɚ ɞɪɭɝɨɣ ɦɨɠɧɨ ɥɟɝɤɨ ɨɫɭɳɟ-
ɫɬɜɢɬɶ ɞɚɠɟ ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɤɨɬɟɥ ɭɫɬɚɧɨɜɥɟɧ. 
ɗɬɚ ɨɩɟɪɚɰɢɹ ɞɨɥɠɧɚ ɜɵɩɨɥɧɹɬɶɫɹ ɬɨɥɶɤɨ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧ-
ɧɵɦɢ ɫɩɟɰɢɚɥɢɫɬɚɦɢ. Ʉɨɬёɥ ɩɨɫɬɚɜɥɹɟɬɫɹ ɭɠɟ ɧɚɫɬɪɨɟɧɧɵɦ 
ɞɥɹ ɪɚɛɨɬɵ ɧɚ ɦɟɬɚɧɟ (G20), ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɞɩɢɫɶɸ ɧɚ 
ɲɢɥɶɞɢɤɟ ɫ ɬɟɯɧɢɱɟɫɤɢɦɢ ɞɚɧɧɵɦɢ ɤɨɬɥɚ. Ɇɨɠɧɨ ɩɟɪɟɜɟɫɬɢ 
ɤɨɬёɥ ɧɚ ɫɠɢɠɟɧɧɵɣ ɝɚɡ, ɢɫɩɨɥɶɡɭɹ ɫɩɟɰɢɚɥɶɧɵɣ ɤɨɦɩɥɟɤɬ ɚɤ-
ɫɟɫɫɭɚɪɨɜ, ɤɨɬɨɪɵɣ ɩɨɫɬɚɜɥɹɟɬɫɹ ɧɚ ɡɚɤɚɡ.
ȼɵɩɨɥɧɢɬɟ ɫɥɟɞɭɸɳɭɸ ɩɪɨɰɟɞɭɪɭ ɩɟɪɟɯɨɞɚ ɧɚ ɞɪɭɝɨɣ ɝɚɡ:
 - Ɉɬɤɥɸɱɢɬɟ ɷɥɟɤɬɪɨɩɢɬɚɧɢɟ ɤɨɬɥɚ ɢ ɡɚɤɪɨɣɬɟ ɤɪɚɧ ɝɚɡɚ
 - ɋɧɢɦɢɬɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ: ɨɛɥɢɰɨɜɤɭ, ɡɚɬɟɦ ɤɪɵɲɤɭ ɜɨɡ-
ɞɭɲɧɨɣ ɤɚɦɟɪɵ

 - Ɉɬɜɢɧɬɢɬɟ ɤɪɟɩёɠɧɵɣ ɜɢɧɬ ɩɚɧɟɥɢ ɩɪɢɛɨɪɨɜ
 - Ɋɚɡɛɥɨɤɢɪɭɣɬɟ ɩɚɧɟɥɶ ɩɪɢɛɨɪɨɜ ɢ ɩɨɜɟɪɧɢɬɟ ɟё ɜɩɟɪёɞ
 - ɋɧɢɦɢɬɟ ɝɚɡɨɜɵɣ ɤɥɚɩɚɧ (Ⱥ)
 - ɋɧɢɦɢɬɟ ɮɨɪɫɭɧɤɭ (ȼ), ɤɨɬɨɪɚɹ ɧɚɯɨɞɢɬɫɹ ɜɧɭɬɪɢ ɝɚɡɨɜɨɝɨ 
ɤɥɚɩɚɧɚ, ɢ ɡɚɦɟɧɢɬɟ ɟё ɧɚ ɞɪɭɝɭɸ, ɜɯɨɞɹɳɭɸ ɜ ɤɨɦɩɥɟɤɬ 

 - ɍɫɬɚɧɨɜɢɬɟ ɧɚ ɦɟɫɬɨ ɤɥɚɩɚɧ ɝɚɡɚ
 - ɋɧɢɦɢɬɟ ɝɥɭɲɢɬɟɥɶ ɫɨ ɫɦɟɫɢɬɟɥɹ
 - Ɋɚɫɤɪɨɣɬɟ ɞɜɟ ɩɨɥɨɜɢɧɤɢ, ɧɚɞɚɜɢɜ  ɧɚ ɡɚɳёɥɤɢ (ɋ)
 - Ɂɚɦɟɧɢɬɟ ɞɢɚɮɪɚɝɦɭ ɜɨɡɞɭɯɚ (D) ɜ ɝɥɭɲɢɬɟɥɟ
 - ɍɫɬɚɧɨɜɢɬɟ ɧɚ ɦɟɫɬɨ ɤɪɵɲɤɭ ɜɨɡɞɭɲɧɨɣ ɤɚɦɟɪɵ
 - ȼɤɥɸɱɢɬɟ ɩɢɬɚɧɢɟ ɤɨɬɥɚ ɢ ɨɬɤɪɨɣɬɟ ɤɪɚɧ ɩɨɞɚɱɢ ɝɚɡɚ.

ɪɢɫ. 4.25  ɪɢɫ. 4.26  

A

B
C

D

Ɉɬɪɟɝɭɥɢɪɭɣɬɟ ɤɨɬёɥ ɤɚɤ ɨɩɢɫɚɧɨ ɜ ɩɚɪɚɝɪɚɮɟ 4.7 «Ɋɟɝɭɥɢɪɨɜ-
ɤɢ», ɩɪɢ ɷɬɨɦ ɢɫɩɨɥɶɡɭɣɬɟ ɞɚɧɧɵɟ, ɩɪɢɜɟɞёɧɧɵɟ ɞɥɹ ɫɠɢɠɟɧ-
ɧɨɝɨ ɝɚɡɚ.

 b ɉɟɪɟɯɨɞ ɧɚ ɞɪɭɝɨɣ ɝɚɡ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶ ɬɨɥɶɤɨ 
ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɟ ɫɩɟɰɢɚɥɢɫɬɵ.

 b ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɩɟɪɟɯɨɞɚ ɧɚ ɞɪɭɝɨɣ ɬɢɩ ɝɚɡɚ, 
ɩɪɢɤɪɟɩɢɬɟ ɧɚ ɤɨɬɟɥ ɧɨɜɵɣ ɲɢɥɶɞɢɤ, ɜɯɨɞɹɳɢɣ ɜ 
ɤɨɦɩɥɟɤɬ ɞɥɹ ɩɟɪɟɯɨɞɚ ɧɚ ɞɪɭɝɨɣ ɝɚɡ.

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ 
ɜɪɚɳɟɧɢɹ ɜɟɧɬɢɥɹɬɨɪɚ

Ɇɟɬɚɧ
G20

ɋɠɢɠ. ɝɚɡ 
G31

25 C.S.I. Ɉɬɨɩɥɟɧɢɟ – Ƚȼɋ 49 – 61 49 – 61 ɨɛ/ɦɢɧ

ɪɢɫ. 4.24  
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5 ɌȿɏɇɂɑȿɋɄɈȿ ɈȻɋɅɍɀɂȼȺɇɂȿ
ɑɬɨɛɵ  ɤɨɬɟɥ  ɪɚɛɨɬɚɥ  ɧɚɞɟɠɧɨ  ɢ  ɷɮɮɟɤɬɢɜɧɨ,  ɨɧ  ɞɨɥɠɟɧ 
ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ  ɩɨɞɜɟɪɝɚɬɶɫɹ  ɬɟɯɧɢɱɟɫɤɨɦɭ  ɨɛɫɥɭɠɢɜɚɧɢɸ 
ɱɟɪɟɡ ɨɩɪɟɞɟɥɟɧɧɵɟ ɢɧɬɟɪɜɚɥɵ ɜɪɟɦɟɧɢ. ɑɚɫɬɨɬɚ ɩɪɨɜɟɞɟɧɢɹ 
ɬɟɯɧɢɱɟɫɤɨɝɨ  ɨɛɫɥɭɠɢɜɚɧɢɹ  ɡɚɜɢɫɢɬ  ɨɬ  ɤɨɧɤɪɟɬɧɵɯ  ɭɫɥɨɜɢɣ 
ɦɨɧɬɚɠɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɧɨ ɜ ɥɸɛɨɦ ɫɥɭɱɚɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ, 
ɱɬɨɛɵ  ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɣ  ɫɩɟɰɢɚɥɢɫɬ  ɫɟɪɜɢɫɧɨɣ  ɫɥɭɠɛɵ 
ɩɪɨɜɨɞɢɥ  ɬɟɯɧɢɱɟɫɤɨɟ  ɨɛɫɥɭɠɢɜɚɧɢɟ  ɧɟ  ɪɟɠɟ  ɨɞɧɨɝɨ  ɪɚɡɚ 
ɜ  ɝɨɞ.  ȼ  ɫɥɭɱɚɟ  ɪɟɦɨɧɬɚ  ɢɥɢ  ɬɟɯɧɢɱɟɫɤɨɝɨ  ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɤɨɧɫɬɪɭɤɰɢɣ,  ɪɚɫɩɨɥɨɠɟɧɧɵɯ  ɪɹɞɨɦ  ɫ  ɞɵɦɨɯɨɞɨɦ  ɢ/ɢɥɢ 
ɭɫɬɪɨɣɫɬɜ  ɞɥɹ  ɭɞɚɥɟɧɢɹ  ɞɵɦɨɜɵɯ  ɝɚɡɨɜ  ɢ  ɢɯ  ɤɨɦɩɨɧɟɧɬɨɜ, 
ɜɵɤɥɸɱɢɬɟ ɤɨɬɟɥ ɚ, ɩɨ ɨɤɨɧɱɚɧɢɢ ɪɚɛɨɬ, ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɣ 
ɫɩɟɰɢɚɥɢɫɬ ɞɨɥɠɟɧ ɩɪɨɜɟɪɢɬɶ ɪɚɛɨɬɭ ɤɨɬɥɚ.
ȼȺɀɇɈȿ ɁȺɆȿɑȺɇɂȿ: ɩɟɪɟɞ ɬɟɦ ɤɚɤ ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɚɤɢ-
ɟ-ɥɢɛɨ ɨɩɟɪɚɰɢɢ ɩɨ ɱɢɫɬɤɟ ɢɥɢ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ 
ɤɨɬɥɚ, ɜɵɤɥɸɱɢɬɟ ɜɵɤɥɸɱɚɬɟɥɶ ɤɨɬɥɚ ɢ ɜɵɤɥɸɱɚɬɟɥɶ ɫɢɫɬɟɦɵ, 
ɱɬɨɛɵ ɨɬɤɥɸɱɢɬɶ ɷɥɟɤɬɪɨɩɢɬɚɧɢɟ, ɚ ɬɚɤɠɟ ɩɟɪɟɤɪɨɣɬɟ ɩɨɞɚɱɭ 
ɝɚɡɚ, ɩɨɜɟɪɧɭɜ ɤɪɚɧ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɧɚ ɤɨɬɥɟ.

5.1 ɉɥɚɧɨɜɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ
Ʉɚɤ ɩɪɚɜɢɥɨ, ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɨɩɟɪɚɰɢɢ:
 - ɫɧɹɬɢɟ ɨɤɢɫɥɨɜ ɫ ɝɨɪɟɥɤɢ;
 - ɭɞɚɥɟɧɢɟ ɧɚɤɢɩɢ ɫ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɧɚ ɧɢɯ ɨɛ-
ɪɚɡɨɜɵɜɚɬɶɫɹ;

 - ɩɪɨɜɟɪɤɚ ɢ ɨɛɳɚɹ ɱɢɫɬɤɚ ɞɵɦɨɨɬɜɨɞɨɜ;
 - ɩɪɨɜɟɪɤɚ ɜɧɟɲɧɟɝɨ ɜɢɞɚ ɤɨɬɥɚ;
 - ɩɪɨɜɟɪɤɚ ɪɨɡɠɢɝɚ, ɨɬɤɥɸɱɟɧɢɹ ɢ ɪɚɛɨɬɵ ɤɨɬɥɚ, ɤɚɤ ɜ ɪɟɠɢɦɟ     
Ƚȼɋ, ɬɚɤ ɢ ɜ ɪɟɠɢɦɟ ɨɬɨɩɥɟɧɢɹ;

 - ɩɪɨɜɟɪɤɚ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɩɟɪɟɯɨɞɧɢɤɨɜ ɢ ɬɪɭ-
ɛɨɩɪɨɜɨɞɨɜ ɫɨɟɞɢɧɟɧɢɹ ɝɚɡɚ ɢ ɜɨɞɵ;

 - ɩɪɨɜɟɪɤɚ ɪɚɫɯɨɞɚ ɝɚɡɚ ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɣ ɢ ɦɢɧɢɦɚɥɶɧɨɣ ɦɨɳ-
ɧɨɫɬɢ;

 - ɩɪɨɜɟɪɤɚ ɩɨɥɨɠɟɧɢɹ ɷɥɟɤɬɪɨɞɚ ɪɨɡɠɢɝɚ-ɨɛɧɚɪɭɠɟɧɢɹ ɩɥɚɦɟɧɢ;
 - ɩɪɨɜɟɪɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɭɫɬɪɨɣɫɬɜ ɡɚɳɢɬɵ ɩɪɢ ɩɪɨɩɚɞɚɧɢɢ ɝɚɡɚ.

ɇɟ ɩɪɨɢɡɜɨɞɢɬɟ ɱɢɫɬɤɭ ɤɨɬɥɚ ɢɥɢ ɟɝɨ ɱɚɫɬɟɣ ɥɟɝɤɨ ɜɨɫɩɥɚɦɟ-
ɧɹɸɳɢɦɢɫɹ ɜɟɳɟɫɬɜɚɦɢ (ɛɟɧɡɢɧ, ɫɩɢɪɬ, ɢ ɬ. ɞ.).
ɇɟ ɱɢɫɬɢɬɟ ɩɚɧɟɥɢ, ɨɤɪɚɲɟɧɧɵɟ ɱɚɫɬɢ ɢ ɩɥɚɫɬɢɤɨɜɵɟ ɞɟɬɚɥɢ 
ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ ɞɥɹ ɤɪɚɫɨɤ. Ɉɛɥɢɰɨɜɤɭ ɧɟɨɛɯɨɞɢɦɨ ɱɢɫɬɢɬɶ 
ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɦɵɥɶɧɨɣ ɜɨɞɨɣ.

5.2 ȼɧɟɩɥɚɧɨɜɨɟ ɬɟɯɧɢɱɟɫɤɨɟ 
ɨɛɫɥɭɠɢɜɚɧɢɟ

ɉɨɞ ɧɢɦ ɩɨɞɪɚɡɭɦɟɜɚɸɬɫɹ ɪɚɛɨɬɵ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɜɨɫɫɬɚ-
ɧɨɜɥɟɧɢɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɤɨɬɥɚ, ɧɚɩɪɢɦɟɪ, ɩɨɫɥɟ ɪɟɦɨɧɬɚ 
ɫɥɭɱɚɣɧɨɣ ɧɟɢɫɩɪɚɜɧɨɫɬɢ.
Ʉɚɤ ɩɪɚɜɢɥɨ, ɩɨɞ ɷɬɢɦ ɩɨɞɪɚɡɭɦɟɜɚɟɬɫɹ ɫɥɟɞɭɸɳɟɟ:
 - ɡɚɦɟɧɚ
 - ɪɟɦɨɧɬ
 - ɪɟɜɢɡɢɹ ɤɨɦɩɨɧɟɧɬɨɜ.
ȼɫɟ ɷɬɢ ɨɩɟɪɚɰɢɢ ɩɪɨɢɡɜɨɞɹɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɩɟɰɢɚɥɶ-
ɧɵɯ ɫɪɟɞɫɬɜ, ɢɧɫɬɪɭɦɟɧɬɨɜ ɢ ɩɪɢɛɨɪɨɜ.

 b ɉɪɢ ɩɟɪɜɨɣ ɭɫɬɚɧɨɜɤɟ ɢɥɢ ɜ ɫɥɭɱɚɟ ɜɧɟɩɥɚɧɨɜɨɝɨ ɬɟɯɧɢ-
ɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜɵɩɨɥɧɢɬɶ ɩɪɨɰɟ-
ɞɭɪɭ ɭɞɚɥɟɧɢɹ ɜɨɡɞɭɯɚ ɢɡ ɤɨɧɬɭɪɚ ɨɬɨɩɥɟɧɢɹ ɢ ɢɡ ɤɨɬɥɚ, 
ɫɦɨɬɪɢ ɩɚɪɚɝɪɚɮ 3.3.

Ɍɚ ɱɚɫɬɶ ɝɨɪɟɥɤɢ, ɤɨɬɨɪɚɹ ɤɨɧɬɚɤɬɢɪɭɟɬ ɫ ɩɥɚɦɟɧɟɦ, ɢɡɝɨɬɨɜ-
ɥɟɧɚ ɢɡ ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɨɫɥɟɞɧɟɝɨ ɩɨɤɨɥɟɧɢɹ.
ɉɨɫɤɨɥɶɤɭ ɨɧɚ ɯɪɭɩɤɚɹ:
 - ɨɛɪɚɳɚɣɬɟɫɶ ɫ ɧɟɣ ɚɤɤɭɪɚɬɧɨ ɩɪɢ ɫɛɨɪɤɟ ɢ ɪɚɡɛɨɪɤɟ ɝɨɪɟɥɤɢ 
ɢ ɤɨɦɩɨɧɟɧɬɨɜ ɪɹɞɨɦ ɫ ɧɟɣ (ɷɥɟɤɬɪɨɞɵ, ɢɡɨɥɢɪɭɸɳɢɟ ɩɚɧɟ-
ɥɢ ɢ ɩɪɨɱɟɟ)

 - ɫɬɚɪɚɣɬɟɫɶ ɧɟ ɤɚɫɚɬɶɫɹ ɟё ɩɪɟɞɦɟɬɚɦɢ, ɤɨɬɨɪɵɦɢ ɜɵ ɨɫɭ-
ɳɟɫɬɜɥɹɟɬɟ ɱɢɫɬɤɭ (ɳёɬɤɢ, ɩɵɥɟɫɨɫɵ, ɩɢɫɬɨɥɟɬɵ ɫɨ ɫɠɚɬɵɦ 
ɜɨɡɞɭɯɨɦ ɢ ɩɪɨɱɟɟ).

ɗɬɨɬ ɤɨɦɩɨɧɟɧɬ ɧɟ ɬɪɟɛɭɟɬ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, 
ɩɨɷɬɨɦɭ ɫɬɚɪɚɣɬɟɫɶ ɧɟ ɜɵɧɢɦɚɬɶ ɟɝɨ, ɤɪɨɦɟ ɫɥɭɱɚɹ ɡɚɦɟɧɵ 
ɭɩɥɨɬɧɢɬɟɥɶɧɨɣ ɩɪɨɤɥɚɞɤɢ, ɟɫɥɢ ɷɬɨ ɩɨɬɪɟɛɭɟɬɫɹ. ɂɡɝɨɬɨɜɢ-
ɬɟɥɶ ɫɧɢɦɚɟɬ ɫ ɫɟɛɹ ɜɫɹɤɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɜ ɫɥɭɱɚɟ ɭɳɟɪɛɚ, 
ɜɵɡɜɚɧɧɨɝɨ ɧɟɫɨɛɥɸɞɟɧɢɟɦ ɞɚɧɧɵɯ ɩɪɚɜɢɥ.

5.3 ɉɪɨɜɟɪɤɚ ɩɚɪɚɦɟɬɪɨɜ ɝɨɪɟɧɢɹ
Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɚɧɚɥɢɡɚ ɝɨɪɟɧɢɹ, ɜɵɩɨɥɧɢɬɟ ɫɥɟɞɭɸɳɭɸ ɩɨ-
ɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɣ:
 - ɭɫɬɚɧɨɜɢɬɟ ɝɥɚɜɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɫɢɫɬɟɦɵ ɜ ɩɨɥɨɠɟɧɢɟ 

«ɜɵɤɥɸɱɟɧɨ»
 - ɨɬɜɢɧɬɢɬɟ ɤɪɟɩёɠɧɵɟ ɜɢɧɬɵ (Ⱥ) ɨɛɥɢɰɨɜɤɢ (ɪɢɫ. 5.1)

CO
2
  max Ɇɟɬɚɧ G20 ɋɠɢɠ. ɝɚɡ G31

 25 C.S.I. 9,0 10,5 %

CO
2
  min Ɇɟɬɚɧ G20 ɋɠɢɠ. ɝɚɡ G31

25 C.S.I. 9,5 10,5 %

ɤɧɨɩɤɚ CO

C

A

 - ɇɚɤɥɨɧɢɬɟ ɨɫɧɨɜɚɧɢɟ ɨɛɥɢɰɨɜɤɢ ɜɩɟɪёɞ, ɚ ɡɚɬɟɦ ɜɜɟɪɯ, ɱɬɨ-
ɛɵ ɨɬɫɨɟɞɢɧɢɬɶ ɟё ɨɬ ɪɚɦɵ.

 - ɨɬɜɢɧɬɢɬɟ ɤɪɟɩёɠɧɵɣ ɜɢɧɬ (ȼ) ɩɚɧɟɥɢ ɩɪɢɛɨɪɨɜ (ɪɢɫ. 5.2)
 - ɩɪɢɩɨɞɧɢɦɢɬɟ ɩɚɧɟɥɶ ɩɪɢɛɨɪɨɜ, ɚ ɡɚɬɟɦ ɨɬɤɢɧɶɬɟ ɟё ɧɚ ɫɟɛɹ 

(ɪɢɫ. 5.2)
 - ɨɬɜɢɧɬɢɬɟ ɤɪɟɩёɠɧɵɟ ɜɢɧɬɵ ɤɪɵɲɟɱɤɢ (ɋ), ɱɬɨɛɵ ɨɬɤɪɵɬɶ 
ɞɨɫɬɭɩ ɤ ɤɥɟɦɦɧɨɣ ɤɨɥɨɞɤɟ (ɪɢɫ. 5.3)

 - ɇɚɠɦɢɬɟ ɨɞɢɧ ɪɚɡ ɤɧɨɩɤɭ ɋɈ (ɪɢɫ. 5.4)

 b ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɱɚɫɬɢ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ (230ȼ ~)

 - ɉɨɞɨɠɞɢɬɟ, ɩɨɤɚ ɧɟ ɩɪɨɢɡɨɣɞёɬ ɪɨɡɠɢɝ ɝɨɪɟɥɤɢ. ɇɚ ɞɢɫɩɥɟɟ 
ɨɬɨɛɪɚɡɢɬɫɹ «ȺɋɈ» ɢ ɡɚɦɢɝɚɟɬ ɠёɥɬɵɣ ɫɜɟɬɨɜɨɣ ɢɧɞɢɤɚɬɨɪ. 
Ʉɨɬёɥ ɧɚɱɧёɬ ɪɚɛɨɬɚɬɶ ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɜ ɪɟɠɢ-
ɦɟ ɨɬɨɩɥɟɧɢɹ. 

 - ɋɧɢɦɢɬɟ ɜɢɧɬ (D) ɢ ɤɪɵɲɟɱɤɭ (E) (ɪɢɫ. 5.5), ɢ ɜɫɬɚɜɶɬɟ ɡɨɧɞɵ 
ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɚ ɜ ɝɢɥɶɡɵ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɞɥɹ ɷɬɨɣ ɰɟɥɢ 
ɜ ɜɨɡɞɭɲɧɨɣ ɤɚɦɟɪɟ

 - ɭɛɟɞɢɬɟɫɶ ɜ ɬɨɦ, ɱɬɨ ɡɧɚɱɟɧɢɹ ɋɈ2 ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɟɦ, ɱɬɨ 
ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ, ɟɫɥɢ ɨɬɨɛɪɚɠɚɟɬɫɹ ɞɪɭɝɨɟ ɡɧɚɱɟɧɢɟ, ɜɵ-
ɩɨɥɧɢɬɟ ɪɟɝɭɥɢɪɨɜɤɭ ɤɚɤ ɨɩɢɫɚɧɨ ɜ ɝɥɚɜɟ «ɇɚɫɬɪɨɣɤɚ ɝɚɡɨ-
ɜɨɝɨ ɤɥɚɩɚɧɚ».

 - ȼɵɩɨɥɧɢɬɟ ɚɧɚɥɢɡ ɞɵɦɨɜɵɯ ɝɚɡɨɜ.
ɉɨɫɥɟ ɷɬɨɝɨ:
 - ɜɵɧɶɬɟ ɡɨɧɞɵ ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɚ ɢ ɡɚɤɪɨɣɬɟ ɲɬɭɰɟɪɵ ɚɧɚɥɢɡɚ 
ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɫɩɟɰɢɚɥɶɧɵɦ ɜɢɧɬɨɦ.

 - ɡɚɤɪɨɣɬɟ ɩɚɧɟɥɶ ɫ ɩɪɢɛɨɪɚɦɢ ɢ ɭɫɬɚɧɨɜɢɬɟ ɧɚ ɦɟɫɬɨ ɨɛ-
ɥɢɰɨɜɤɭ
 b Ⱦɚɬɱɢɤ ɚɧɚɥɢɡɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɜɫɬɚɜɥɹɟɬɫɹ ɞɨ ɭɩɨɪɚ.

ȼȺɀɇɈȿ ɁȺɆȿɑȺɇɂȿ: ȼ ɪɟɠɢɦɟ ɚɧɚɥɢɡɚ ɩɪɨɞɭɤɬɨɜ ɝɨɪɟɧɢɹ 
ɨɫɬɚɧɟɬɫɹ ɜɤɥɸɱёɧɧɨɣ ɮɭɧɤɰɢɹ, ɤɨɬɨɪɚɹ ɨɬɤɥɸɱɚɟɬ ɤɨɬёɥ ɜ 
ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɞɨɫɬɢɝɧɟɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɩɪɟɞɟɥɚ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 90°ɋ.

B

DE

ɪɢɫ. 5.1  ɪɢɫ. 5.2  

ɪɢɫ. 5.3  ɪɢɫ. 5.4  

ɪɢɫ. 5.5  
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1A ɈȻɓɂȿ ɆȿɊɕ ɉɊȿȾɈɋɌɈɊɈɀɇɈɋɌɂ ɂ ɌȿɏɇɂɄȺ ȻȿɁɈɉȺɋɇɈɋɌɂ 

 b Ⱦɚɧɧɨɟ ɪɭɤɨɜɨɞɫɬɜɨ ɹɜɥɹɟɬɫɹ ɧɟɨɬɴɟɦɥɟɦɨɣ ɱɚɫɬɶɸ ɤɨɬɥɚ: ɜɫɟ-
ɝɞɚ ɫɥɟɞɢɬɟ ɡɚ ɬɟɦ, ɱɬɨɛɵ ɨɧɨ ɧɚɯɨɞɢɥɨɫɶ ɜɦɟɫɬɟ ɫ ɤɨɬɥɨɦ. ȼ 
ɫɥɭɱɚɟ ɟɝɨ ɩɨɜɪɟɠɞɟɧɢɹ ɢɥɢ ɭɬɪɚɬɵ, ɡɚɩɪɨɫɢɬɟ ɞɪɭɝɨɣ ɷɤɡɟɦ-
ɩɥɹɪ ɜ ɋɟɪɜɢɫɧɨɣ ɫɥɭɠɛɟ.

 b Ɇɨɧɬɚɠ ɤɨɬɥɚ ɢ ɥɸɛɵɟ ɪɚɛɨɬɵ ɩɨ ɪɟɦɨɧɬɭ ɢ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛ-
ɫɥɭɠɢɜɚɧɢɸ ɞɨɥɠɧɵ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɦ ɩɟɪ-
ɫɨɧɚɥɨɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɚɤɨɧɨ-
ɞɚɬɟɥɶɫɬɜɚ.

 b Ⱦɥɹ ɦɨɧɬɚɠɚ ɤɨɬɥɚ ɪɟɤɨɦɟɧɞɭɟɦ ɨɛɪɚɬɢɬɶɫɹ ɜ ɫɩɟɰɢɚɥɢɡɢɪɨ-
ɜɚɧɧɭɸ ɨɪɝɚɧɢɡɚɰɢɸ.

 b Ɂɚɩɪɟɳɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɨɬёɥ ɧɟ ɩɨ ɧɚɡɧɚɱɟɧɢɸ. ɉɪɨɢɡɜɨ-
ɞɢɬɟɥɶ ɫɧɢɦɚɟɬ ɫ ɫɟɛɹ ɜɫɹɤɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɧɚɧɟɫёɧɧɵɣ 
ɥɸɞɹɦ, ɠɢɜɨɬɧɵɦ ɢɥɢ ɩɪɟɞɦɟɬɚɦ ɭɳɟɪɛ, ɜɵɡɜɚɧɧɵɣ ɞɨɩɭɳɟɧ-
ɧɵɦɢ ɩɪɢ ɦɨɧɬɚɠɟ, ɧɚɫɬɪɨɣɤɟ ɢ ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ 
ɨɲɢɛɤɚɦɢ ɢ ɧɟɩɪɚɜɢɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɟɣ.

 b ȼ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɫɪɨɤɚ ɫɥɭɠɛɵ ɫɢɫɬɟɦɵ ɡɚɩɪɟɳɚɟɬɫɹ ɢɡɦɟɧɹɬɶ 
ɭɫɬɪɨɣɫɬɜɚ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɤɨɬɥɚ, ɟɫɥɢ 
ɬɨɥɶɤɨ ɷɬɨ ɧɟ ɪɚɡɪɟɲɟɧɨ ɢɡɝɨɬɨɜɢɬɟɥɟɦ ɢɥɢ ɩɪɨɞɚɜɰɨɦ.

 b Ⱦɚɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɝɨɪɹɱɟɣ 
ɜɨɞɵ, ɩɨɷɬɨɦɭ ɨɧɨ ɞɨɥɠɧɨ ɛɵɬɶ ɩɨɞɤɥɸɱɟɧɨ ɤ ɫɢɫɬɟɦɟ ɨɬɨɩɥɟ-
ɧɢɹ ɢɥɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ Ƚȼɋ, ɫɨɜɦɟɫɬɢɦɨɣ ɫ ɟɝɨ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤɚɦɢ ɢ ɟɝɨ ɦɨɳɧɨɫɬɶɸ.

 b ɉɪɢ ɭɬɟɱɤɚɯ ɜɨɞɵ ɡɚɤɪɨɣɬɟ ɬɪɭɛɨɩɪɨɜɨɞ ɜɨɞɵ, ɢɞɭɳɢɣ ɤ ɤɨɬɥɭ, ɢ 
ɧɟɦɟɞɥɟɧɧɨ ɩɪɟɞɭɩɪɟɞɢɬɟ ɪɚɛɨɬɧɢɤɨɜ ɋɟɪɜɢɫɧɨɣ ɫɥɭɠɛɵ.

 b ȿɫɥɢ ȼɵ ɫɨɛɢɪɚɟɬɟɫɶ ɨɬɫɭɬɫɬɜɨɜɚɬɶ ɜ ɬɟɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɝɨ ɜɪɟ-
ɦɟɧɢ, ɡɚɤɪɨɣɬɟ ɤɪɚɧ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɟ ɩɨɞɚɱɢ ɝɚɡɚ ɢ ɜɵɤɥɸɱɢɬɟ 
ɝɥɚɜɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɢɬɚɧɢɹ. ȿɫɥɢ ɫɭɳɟɫɬɜɭ-
ɟɬ ɨɩɚɫɧɨɫɬɶ ɡɚɦɟɪɡɚɧɢɹ, ɫɥɟɣɬɟ ɜɨɞɭ ɢɡ ɤɨɬɥɚ. 

 b ɉɟɪɢɨɞɢɱɟɫɤɢ ɩɪɨɜɟɪɹɣɬɟ ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɜ ɤɨɧɬɭɪɟ ɜɨɞɵ – 
ɨɧɨ ɧɟ ɞɨɥɠɧɨ ɨɩɭɫɤɚɬɶɫɹ ɧɢɠɟ 1 ɛɚɪ. 

 b ȼ ɫɥɭɱɚɟ ɤɚɤɨɣ-ɥɢɛɨ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɢɥɢ ɧɟɩɪɚɜɢɥɶɧɨɣ ɪɚɛɨɬɵ 
ɤɨɬɥɚ, ɨɬɤɥɸɱɢɬɟ ɟɝɨ, ɜɨɡɞɟɪɠɢɜɚɣɬɟɫɶ ɨɬ ɥɸɛɵɯ ɩɨɩɵɬɨɤ ɪɟ-
ɦɨɧɬɢɪɨɜɚɬɶ ɟɝɨ ɢɥɢ ɪɚɡɛɢɪɚɬɶ.

 b Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɤɨɬɥɚ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɧɟ ɪɟɠɟ 
ɨɞɧɨɝɨ ɪɚɡɚ ɜ ɝɨɞ, ɩɪɢ ɷɬɨɦ ɟɝɨ ɧɟɨɛɯɨɞɢɦɨ ɡɚɪɚɧɟɟ ɫɨɝɥɚɫɨ-

ɜɚɬɶ ɫ ɋɟɪɜɢɫɧɨɣ ɫɥɭɠɛɨɣ.

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɬɥɚ ɧɟɨɛɯɨɞɢɦɨ ɫɬɪɨɝɨ ɩɪɢɞɟɪɠɢɜɚɬɶɫɹ ɫɥɟɞɭɸ-
ɳɢɯ ɨɫɧɨɜɧɵɯ ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ

 a ɂɫɩɨɥɶɡɭɣɬɟ ɤɨɬёɥ ɬɨɥɶɤɨ ɩɨ ɧɚɡɧɚɱɟɧɢɸ.

 a Ɉɩɚɫɧɨ ɬɪɨɝɚɬɶ ɤɨɬɟɥ, ɟɫɥɢ ɜɵ ɫɬɨɢɬɟ ɛɨɫɢɤɨɦ, ɩɪɢ ɷɬɨɦ ɱɚɫɬɢ 
ɜɚɲɟɝɨ ɬɟɥɚ ɫɦɨɱɟɧɵ ɜɨɞɨɣ ɢɥɢ ɩɪɨɫɬɨ ɜɥɚɠɧɵɟ.

 a ɇɢ ɜ ɤɨɟɦ ɫɥɭɱɚɟ ɧɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɡɚɬɵɤɚɬɶ ɬɪɹɩɤɚɦɢ, ɛɭɦɚɝɨɣ 
ɢ ɩɪɨɱɢɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɪɟɲɟɬɤɢ ɞɥɹ ɜɫɚɫɵɜɚɧɢɹ ɜɨɡɞɭɯɚ ɢɥɢ 
ɞɥɹ ɨɬɜɨɞɚ ɬɟɩɥɚ, ɚ ɬɚɤɠɟ ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɜ ɩɨɦɟ-
ɳɟɧɢɢ, ɝɞɟ ɭɫɬɚɧɨɜɥɟɧ ɤɨɬёɥ. 

 a ȿɫɥɢ ȼɵ ɩɨɱɭɜɫɬɜɨɜɚɥɢ ɡɚɩɚɯ ɝɚɡɚ, ɧɢ ɜ ɤɨɟɦ ɫɥɭɱɚɟ ɧɟ ɜɤɥɸ-
ɱɚɣɬɟ ɧɢɤɚɤɢɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɜɵɤɥɸɱɚɬɟɥɢ, ɬɟɥɟɮɨɧɵ ɢ ɥɸɛɵɟ 
ɞɪɭɝɢɟ ɭɫɬɪɨɣɫɬɜɚ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɹɜɥɹɬɶɫɹ ɢɫɬɨɱɧɢɤɨɦ ɢɫɤɪ. 
Ɉɬɤɪɨɣɬɟ ɨɤɧɚ ɢ ɞɜɟɪɢ, ɱɬɨɛɵ ɩɪɨɜɟɬɪɢɬɶ ɩɨɦɟɳɟɧɢɟ ɢ ɡɚɤɪɨɣ-
ɬɟ ɝɥɚɜɧɵɣ ɤɪɚɧ ɝɚɡɚ.

 a ɇɟ ɤɥɚɞɢɬɟ ɧɚ ɤɨɬɟɥ ɩɪɟɞɦɟɬɵ.

 a ɇɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜɵɩɨɥɧɹɬɶ ɤɚɤɢɟ-ɥɢɛɨ ɨɩɟɪɚɰɢɢ ɱɢɫɬɤɢ 
ɤɨɬɥɚ, ɧɟ ɨɬɤɥɸɱɢɜ ɟɝɨ ɨɬ ɫɟɬɢ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ.

 a Ɂɚɩɪɟɳɟɧɨ ɡɚɬɵɤɚɬɶ ɢɥɢ ɭɦɟɧɶɲɚɬɶ ɪɚɡɦɟɪ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ 
ɨɬɜɟɪɫɬɢɣ ɜ ɩɨɦɟɳɟɧɢɢ, ɝɞɟ ɭɫɬɚɧɨɜɥɟɧ ɤɨɬёɥ.

 a ɇɟ ɨɫɬɚɜɥɹɣɬɟ ɤɨɧɬɟɣɧɟɪɵ ɢ ɝɨɪɸɱɢɟ ɦɚɬɟɪɢɚɥɵ ɢ ɜɟɳɟɫɬɜɚ ɜ 
ɩɨɦɟɳɟɧɢɢ, ɝɞɟ ɭɫɬɚɧɨɜɥɟɧ ɤɨɬёɥ.

 a ɇɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɟɞɩɪɢɧɢɦɚɬɶ ɤɚɤɢɟ-ɥɢɛɨ ɩɨɩɵɬɤɢ ɪɟɦɨɧɬɢɪɨ-
ɜɚɬɶ ɤɨɬёɥ ɜ ɫɥɭɱɚɟ ɟɝɨ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɢ/ɢɥɢ ɧɟɩɪɚɜɢɥɶɧɨɣ ɪɚɛɨɬɵ.

 a Ɂɚɩɪɟɳɟɧɨ ɬɹɧɭɬɶ, ɪɜɚɬɶ, ɫɤɪɭɱɢɜɚɬɶ ɷɥɟɤɬɪɨɩɪɨɜɨɞɚ.

 a ɇɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɤɨɬɥɚ ɞɟɬɶɦɢ ɢ ɧɟɨɩɵɬɧɵɦɢ 
ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ.

 a Ɂɚɩɪɟɳɚɟɬɫɹ ɬɪɨɝɚɬɶ ɨɩɟɱɚɬɚɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɤɨɬɥɚ.

Ɉɛɳɢɟ ɡɚɦɟɱɚɧɢɹ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɬɥɚ:
 - ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɪɨɬɢɪɚɣɬɟ ɤɨɬёɥ ɫɧɚɪɭɠɢ ɦɵɥɶɧɨɣ ɜɨɞɨɣ – ɷɬɨ ɭɥɭɱ-
ɲɚɟɬ ɟɝɨ ɜɧɟɲɧɢɣ ɜɢɞ, ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɤɨɪɪɨɡɢɸ ɨɛɥɢɰɨɜɤɢ ɢ ɩɪɨ-
ɞɥɟɜɚɟɬ ɫɪɨɤ ɟɝɨ ɫɥɭɠɛɵ.

 - ɟɫɥɢ ɤɨɬёɥ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɧɚɜɟɫɧɨɣ ɲɤɚɮ, ɧɟɨɛɯɨɞɢɦɨ ɨɫɬɚ-
ɜɢɬɶ ɫ ɤɚɠɞɨɣ ɫɬɨɪɨɧɵ ɦɢɧɢɦɭɦ 5 ɫɦ ɫɜɨɛɨɞɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɞɥɹ 
ɜɟɧɬɢɥɹɰɢɢ ɢ ɞɥɹ ɟɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ.

 - ɭɫɬɚɧɨɜɤɚ ɤɨɦɧɚɬɧɨɝɨ ɬɟɪɦɨɫɬɚɬɚ ɩɨɜɵɲɚɟɬ ɤɨɦɮɨɪɬ, ɩɨɡɜɨɥɹɟɬ 
ɪɚɰɢɨɧɚɥɶɧɟɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɟɩɥɨ ɢ ɷɤɨɧɨɦɢɬɶ ɷɧɟɪɝɢɸ; ɤ ɤɨɬɥɭ 
ɦɨɠɧɨ ɬɚɤɠɟ ɩɨɞɤɥɸɱɢɬɶ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɣ ɬɚɣɦɟɪ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ 
ɭɩɪɚɜɥɹɬɶ ɟɝɨ ɜɤɥɸɱɟɧɢɹɦɢ ɢ ɜɵɤɥɸɱɟɧɢɹɦɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɪɟ-
ɦɟɧɢ ɫɭɬɨɤ ɢ ɞɧɹ ɧɟɞɟɥɢ

��

1 ɋɜɟɬɨɜɨɣ ɢɧɞɢɤɚɬɨɪ ɫɨɫɬɨɹɧɢɹ ɤɨɬɥɚ
2 ɐɢɮɪɨɜɨɣ ɞɢɫɩɥɟɣ, ɧɚ ɤɨɬɨɪɨɦ ɨɬɨɛɪɚɠɚɟɬɫɹ ɪɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɢ ɤɨɞɵ ɚɜɚɪɢɣ

3 ɉɟɪɟɤɥɸɱɚɬɟɥɶ ɮɭɧɤɰɢɣ:  ȼɵɤɥɸɱɟɧɨ (OFF) / ɋɛɪɨɫ ɚɜɚɪɢɣ
      Ʌɟɬɨ 

     Ɂɢɦɚ / Ɋɟɝɭɥɢɪɨɜɤɚ ɬɟɦɩɟɪɚɬɭɪɵ 

   ɜɨɞɵ ɜ ɫɢɫɬɟɦɟ ɨɬɨɩɥɟɧɢɹ
4  Ɋɟɝɭɥɢɪɨɜɤɚ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɜ ɫɢɫɬɟɦɟ Ƚȼɋ 

  Ɏɭɧɤɰɢɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɩɨɞɨɝɪɟɜɚ 

  (ɛɵɫɬɪɟɟ ɩɨɫɬɭɩɚɟɬ ɝɨɪɹɱɚɹ ɜɨɞɚ)

5 Ɇɚɧɨɦɟɬɪ

41 2 3 5

2A ɉȺɇȿɅɖ ɍɉɊȺȼɅȿɇɂə 

Ɉɩɢɫɚɧɢɟ ɢɤɨɧɨɤ 
 ɇɢɡɤɨɟ ɞɚɜɥɟɧɢɟ ɜ ɤɨɧɬɭɪɟ ɨɬɨɩɥɟɧɢɹ, ɷɬɨɬ ɫɢɦɜɨɥ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜɦɟɫɬɟ ɫ ɤɨɞɨɦ ɚɜɚɪɢɢ Ⱥ 04

 ɍɤɚɡɵɜɚɟɬ ɧɚ ɩɨɞɤɥɸɱɟɧɢɟ ɭɥɢɱɧɨɝɨ ɞɚɬɱɢɤɚ
 Ȼɥɨɤɢɪɨɜɤɚ ɩɥɚɦɟɧɢ, ɷɬɨɬ ɡɧɚɱɨɤ ɨɬɨɛɪɚɠɚɟɬɫɹ ɫ ɤɨɞɨɦ ɧɟɩɨɥɚɞɤɢ Ⱥ01

 ɇɟɩɨɥɚɞɤɚ: ɭɤɚɡɵɜɚɟɬ ɧɚ ɧɟɩɨɥɚɞɤɭ, ɨɬɨɛɪɚɠɚɟɬɫɹ ɜɦɟɫɬɟ ɫ ɟё ɤɨɞɨɦ
  Ɋɚɛɨɬɚ ɜ ɪɟɠɢɦɟ ɨɬɨɩɥɟɧɢɹ 

 Ɋɚɛɨɬɚ ɜ ɪɟɠɢɦɟ Ƚȼɋ
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɟɪɡɚɧɢɹ: ɡɚɝɨɪɚɟɬɫɹ ɩɪɢ ɚɤɬɢɜɚɰɢɢ ɷɬɨɣ ɮɭɧɤɰɢɢ ɡɚɳɢɬɵ
 Ⱥɤɬɢɜɚɰɢɹ ɮɭɧɤɰɢɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɩɨɞɨɝɪɟɜɚ (ɭɫɤɨɪɟɧɢɟ ɩɨɞɚɱɢ ɝɨɪɹɱɟɣ ɜɨɞɵ)

��  Ɍɟɦɩɟɪɚɬɭɪɚ ɨɬɨɩɥɟɧɢɹ/Ƚȼɋ ɢɥɢ ɠɟ ɤɨɞ ɧɟɩɨɥɚɞɤɢ Ɋɢɫ. 2.1a

ɉɈɅɖɁɈȼȺɌȿɅɘ 
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Ɋɢɫ. 3.1b

Ɋɢɫ. 3.5a

Ɋɢɫ. 3.1a

Ɋɢɫ. 3.4a

Ɋɢɫ. 3.2a Ɋɢɫ. 3.3a

Ɋɢɫ. 3.7a

Ɋɢɫ. 3.8a

Ɋɢɫ. 3.6a

3A ɊɈɁɀɂȽ
ɱɬɨɛɵ ɡɚɩɭɫɬɢɬɶ ɤɨɬёɥ, ɜɵɩɨɥɧɢɬɟ ɫɥɟɞɭɸɳɭɸ ɩɨɫɥɟɞɨɜɚ-
ɬɟɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɣ.
Ⱦɥɹ ɪɨɡɠɢɝɚ ɤɨɬɥɚ ɜɵɩɨɥɧɢɬɟ ɫɥɟɞɭɸɳɢɟ ɨɩɟɪɚɰɢɢ:
 - ȼɤɥɸɱɢɬɟ ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɩɢɬɚɧɢɟ ɤɨɬɥɚ
 - ɨɬɤɪɨɣɬɟ ɤɪɚɧ ɝɚɡɚ, ɱɬɨɛɵ ɩɨɞɚɬɶ ɬɨɩɥɢɜɨ 
 - ɭɫɬɚɧɨɜɢɬɟ ɤɨɦɧɚɬɧɵɣ ɬɟɪɦɨɫɬɚɬ ɧɚ ɧɭɠɧɨɟ ɡɧɚɱɟɧɢɟ (~20°C)
 - ɩɨɜɟɪɧɢɬɟ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɪɟɠɢɦɨɜ (3 – ɪɢɫ. 2.1ɚ) ɜ ɧɭɠɧɨɟ 
ɩɨɥɨɠɟɧɢɟ:

Ɂɢɦɚ: ɩɪɢ ɩɨɜɨɪɨɬɟ ɩɟɪɟɤɥɸɱɚɬɟɥɹ ɮɭɧɤɰɢɣ (3 – ɪɢɫ. 2.1ɚ) 
ɜɧɭɬɪɶ ɨɛɥɚɫɬɢ, ɨɬɦɟɱɟɧɧɨɣ ɡɧɚɤɚɦɢ + ɢ - (ɪɢɫ. 3.1b), ɤɨɬёɥ 
ɧɚɝɪɟɜɚɟɬ ɜɨɞɭ ɞɥɹ ɤɨɧɬɭɪɚ ɨɬɨɩɥɟɧɢɹ ɢ ɞɥɹ ɤɨɧɬɭɪɚ Ƚȼɋ. 
ɉɪɢ ɡɚɩɪɨɫɟ ɧɚ ɬɟɩɥɨ ɤɨɬёɥ ɜɤɥɸɱɚɟɬɫɹ, ɚ ɫɜɟɬɨɜɨɣ ɢɧɞɢɤɚɬɨɪ 
ɫɨɫɬɨɹɧɢɹ ɤɨɬɥɚ ɡɚɝɨɪɚɟɬɫɹ ɩɨɫɬɨɹɧɧɵɦ ɡɟɥёɧɵɦ ɫɜɟɬɨɦ. 
ɇɚ ɞɢɫɩɥɟɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɜ ɤɨɧɬɭɪɟ ɨɬɨɩ-
ɥɟɧɢɹ, ɡɧɚɱɨɤ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ ɨɬɨɩɥɟɧɢɹ ɢ ɫɢɦɜɨɥ ɩɥɚɦɟɧɢ 
(ɪɢɫ. 3.2ɚ). ɉɪɢ ɡɚɩɪɨɫɟ ɨɬ ɤɨɧɬɭɪɚ Ƚȼɋ ɤɨɬёɥ ɜɤɥɸɱɢɬɫɹ, ɚ 
ɫɜɟɬɨɜɨɣ ɢɧɞɢɤɚɬɨɪ ɫɨɫɬɨɹɧɢɹ ɤɨɬɥɚ ɡɚɝɨɪɚɟɬɫɹ ɩɨɫɬɨɹɧɧɵɦ 
ɡɟɥёɧɵɦ ɫɜɟɬɨɦ. 
ɇɚ ɞɢɫɩɥɟɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ Ƚȼɋ (ɪɢɫ. 3.3ɚ), 
ɡɧɚɱɨɤ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ Ƚȼɋ ɢ ɫɢɦɜɨɥ ɩɥɚɦɟɧɢ.

Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɜ ɤɨɧɬɭɪɟ ɨɬɨɩɥɟɧɢɹ 
Ⱦɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɜ ɤɨɧɬɭɪɟ ɨɬɨɩɥɟɧɢɹ 
ɩɨɜɟɪɧɢɬɟ ɩɨ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɟ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɫ ɫɢɦɜɨɥɨɦ  

 (ɪɢɫ. 3.4ɚ) ɜɧɭɬɪɶ ɨɛɥɚɫɬɢ, ɨɬɦɟɱɟɧɧɨɣ ɡɧɚɤɚɦɢ + ɢ -.
Ʌɟɬɨ: ɩɪɢ ɩɨɜɨɪɨɬɟ ɩɟɪɟɤɥɸɱɚɬɟɥɹ ɧɚ ɫɢɦɜɨɥ ɥɟɬɨ  
(ɪɢɫ.3.1ɚ), ɜɤɥɸɱɚɟɬɫɹ ɮɭɧɤɰɢɹ ɬɨɥɶɤɨ ɧɚɝɪɟɜɚ ɜɨɞɵ ɜ ɤɨɧɬɭ-
ɪɟ Ƚȼɋ.
ɉɪɢ ɡɚɩɪɨɫɟ ɨɬ ɤɨɧɬɭɪɚ Ƚȼɋ ɤɨɬёɥ ɜɤɥɸɱɢɬɫɹ, ɚ ɫɜɟɬɨɜɨɣ ɢɧ-
ɞɢɤɚɬɨɪ ɫɨɫɬɨɹɧɢɹ ɤɨɬɥɚ ɡɚɝɨɪɚɟɬɫɹ ɩɨɫɬɨɹɧɧɵɦ ɡɟɥёɧɵɦ 
ɫɜɟɬɨɦ. ɇɚ ɞɢɫɩɥɟɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ Ƚȼɋ, ɡɧɚɱɨɤ 
ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ Ƚȼɋ ɢ ɫɢɦɜɨɥ ɩɥɚɦɟɧɢ (ɪɢɫ. 3.3ɚ).

ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɧɚɝɪɟɜ (ɛɨɥɟɟ ɛɵɫɬɪɨɟ ɩɨɫɬɭɩɥɟɧɢɟ 
ɝɨɪɹɱɟɣ ɜɨɞɵ): ɩɪɢ ɩɨɜɨɪɨɬɟ ɪɭɱɤɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚ-
ɬɭɪɵ ɜɨɞɵ Ƚȼɋ (ɪɢɫ .3.6ɚ) ɧɚ ɫɢɦɜɨɥ  ɜɤɥɸɱɚɟɬɫɹ ɮɭɧɤɰɢɹ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɝɪɟɜɚ, ɧɚ ɞɢɫɩɥɟɟ ɡɚɝɨɪɢɬɫɹ ɫɢɦɜɨɥ  
Ɂɚɬɟɦ ɜɟɪɧɢɬɟ ɪɭɱɤɭ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ Ƚȼɋ ɜ ɧɭɠ-
ɧɨɟ ɩɨɥɨɠɟɧɢɟ. 
ɗɬɚ ɮɭɧɤɰɢɹ ɩɨɫɬɨɹɧɧɨ ɩɨɞɨɝɪɟɜɚɟɬ ɜɨɞɭ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ 
Ƚȼɋ ɜɨ ɜɪɟɦɹ ɨɠɢɞɚɧɢɹ, ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɹ ɩɨ-
ɞɚɱɢ ɝɨɪɹɱɟɣ ɜɨɞɵ ɩɨɫɥɟ ɩɪɨɫɬɨɹ. 
ȿɫɥɢ ɮɭɧɤɰɢɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɩɨɞɨɝɪɟɜɚ ɚɤɬɢɜɢɪɨɜɚɧɚ, 
ɡɚɝɨɪɚɟɬɫɹ ɠёɥɬɵɣ ɫɜɟɬɨɜɨɣ ɢɧɞɢɤɚɬɨɪ ɧɚɩɪɨɬɢɜ ɫɢɦɜɨɥɚ  
ɪɢɫ. 3.6b). ɇɚ ɞɢɫɩɥɟɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɩɨɞɚɸ-
ɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɤɨɧɬɭɪɚ ɨɬɨɩɥɟɧɢɹ ɢɥɢ ɜ ɤɨɧɬɭɪɟ Ƚȼɋ, ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɤɭɳɟɝɨ ɡɚɩɪɨɫɚ ɧɚ ɬɟɩɥɨ.
ȼɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɝɨɪɟɥɤɢ, ɩɪɢ ɡɚɩɪɨɫɟ ɧɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ 
ɩɨɞɨɝɪɟɜ, ɧɚ ɞɢɫɩɥɟɟ ɡɚɦɢɝɚɟɬ ɫɢɦɜɨ  ɢ ɡɚɝɨɪɢɬɫɹ ɡɧɚɱɨɤ 
ɩɥɚɦɟɧɢ (ɪɢɫ. 3.7ɚ).
Ⱦɥɹ ɨɬɤɥɸɱɟɧɢɹ ɮɭɧɤɰɢɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɩɨɞɨɝɪɟɜɚ ɫɧɨɜɚ 
ɩɨɜɟɪɧɢɬɟ ɪɭɱɤɭ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ Ƚȼɋ ɧɚ ɫɢɦɜɨ .
ɀёɥɬɵɣ ɫɜɟɬɨɜɨɣ ɢɧɞɢɤɚɬɨɪ ɩɨɝɚɫɧɟɬ. ȼɟɪɧɢɬɟ ɪɭɱɤɭ ɪɟɝɭɥɢ-
ɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ Ƚȼɋ ɜ ɧɭɠɧɨɟ ɩɨɥɨɠɟɧɢɟ. 
Ɏɭɧɤɰɢɹ ɧɟ ɚɤɬɢɜɧɚ, ɟɫɥɢ ɤɨɬёɥ ɜɵɤɥɸɱɟɧ (ɫɨɫɬɨɹɧɢɟ OFF): 
ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ (ɪɢɫ. 3.10ɚ) ɜ ɩɨɥɨɠɟɧɢ  
ɜɵɤɥɸɱɟɧɨ (OFF).

Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɜ ɤɨɧɬɭɪɟ Ƚȼɋ
Ⱦɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɜ ɤɨɧɬɭɪɟ Ƚȼɋ (ɜɚɧɧɵɟ, 
ɬɭɚɥɟɬɵ, ɞɭɲɟɜɵɟ, ɤɭɯɧɢ ɢ ɬ.ɞ.), ɩɨɜɟɪɧɢɬɟ ɩɨ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɟ 
ɪɭɱɤɭ ɫ ɫɢɦɜɨɥɨɦ  (ɪɢɫ. 3.5ɚ) ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ, 
ɢ ɩɪɨɬɢɜ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ - ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ. Ɂɟɥёɧɵɣ ɫɜɟɬɨ-
ɜɨɣ ɢɧɞɢɤɚɬɨɪ ɧɚ ɩɚɧɟɥɢ ɭɩɪɚɜɥɟɧɢɹ ɛɭɞɟɬ ɦɢɝɚɬɶ ɜ ɪɟɠɢɦɟ: 
0,5 ɫɟɤɭɧɞɵ ɝɨɪɢɬ / 3,5 ɫɟɤɭɧɞɵ ɩɨɝɚɲɟɧ. 
Ʉɨɬёɥ ɛɭɞɟɬ ɨɫɬɚɜɚɬɶɫɹ ɜ ɪɟɠɢɦɟ ɨɠɢɞɚɧɢɹ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ 
ɩɨɫɥɟ ɤɚɤɨɝɨ-ɥɢɛɨ ɡɚɩɪɨɫɚ ɝɨɪɟɥɤɚ ɧɟ ɪɚɡɨɠɠёɬɫɹ, ɬɨɝɞɚ ɡɟɥё-
ɧɵɣ ɫɜɟɬɨɜɨɣ ɢɧɞɢɤɚɬɨɪ ɡɚɝɨɪɢɬɫɹ ɩɨɫɬɨɹɧɧɵɦ ɫɜɟɬɨɦ, ɱɬɨ 
ɭɤɚɡɵɜɚɟɬ ɧɚ ɧɚɥɢɱɢɟ ɩɥɚɦɟɧɢ. 
Ʉɨɬёɥ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ, ɩɨɤɚ ɧɟ ɛɭɞɭɬ ɞɨɫɬɢɝɧɭɬɵ ɡɚɞɚɧɧɵɟ 
ɬɟɦɩɟɪɚɬɭɪɵ, ɢɥɢ ɩɨɤɚ ɧɟ ɛɭɞɟɬ ɭɞɨɜɥɟɬɜɨɪёɧ ɡɚɩɪɨɫ ɧɚ ɬɟɩ-
ɥɨ, ɩɨɫɥɟ ɱɟɝɨ ɫɧɨɜɚ ɜɟɪɧёɬɫɹ ɜ ɪɟɠɢɦ «ɨɠɢɞɚɧɢɟ». 
ȿɫɥɢ ɧɚ ɩɚɧɟɥɢ ɭɩɪɚɜɥɟɧɢɹ ɡɚɝɨɪɢɬɫɹ ɤɪɚɫɧɵɣ ɫɜɟɬɨɜɨɣ ɢɧ-
ɞɢɤɚɬɨɪ, ɧɚɯɨɞɹɳɢɣɫɹ ɧɚɩɪɨɬɢɜ ɫɢɦɜɨɥɚ  (ɪɢɫ. 3.8ɚ), ɷɬɨ 
ɨɡɧɚɱɚɟɬ, ɱɬɨ ɤɨɬёɥ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ ɜɪɟɦɟɧɧɨɣ ɨɫɬɚ-
ɧɨɜɤɢ (ɫɦɨɬɪɢ ɝɥɚɜɭ «ɋɜɟɬɨɜɵɟ ɢɧɞɢɤɚɬɨɪɵ ɢ ɧɟɩɨɥɚɞɤɢ»). ɇɚ 
ɞɢɫɩɥɟɟ ɛɭɞɟɬ ɨɬɨɛɪɚɠɚɬɶɫɹ ɤɨɞ ɚɜɚɪɢɢ (ɪɢɫ. 3.8ɚ).

����

ɤɪɚɫɧɵɣ ɫɜɟɬɨɜɨɣ ɢɧɞɢɤɚɬɨɪ

Ɋɢɫ. 3.6b
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Ɏɭɧɤɰɢɹ S.A.R.A. (ɋɢɫɬɟɦɚ Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɝɨ Ɋɟɝɭɥɢɪɨɜɚ-
ɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɩɨɦɟɳɟɧɢɢ) ɪɢɫ. 3.9ɚ
ȿɫɥɢ ɭɫɬɚɧɨɜɢɬɶ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɫɢɫɬɟɦɵ 
ɨɬɨɩɥɟɧɢɹ ɜ ɫɟɤɬɨɪ, ɨɬɦɟɱɟɧɧɵɣ ɧɚɞɩɢɫɶɸ AUTO, ɜɤɥɸɱɢɬɫɹ 
ɮɭɧɤɰɢɹ S.A.R.A. (ɋɢɫɬɟɦɚ Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɝɨ Ɋɟɝɭɥɢɪɨɜɚɧɢɹ 
Ɍɟɦɩɟɪɚɬɭɪɵ ɉɨɦɟɳɟɧɢɹ) (0,1 ɫɟɤɭɧɞɚ ɝɨɪɢɬ, 0,1 ɫɟɤɭɧɞɭ ɩɨ-
ɝɚɲɟɧ, ɞɥɢɬɟɥɶɧɨɫɬɶ 0,5): ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ, ɡɚ-
ɞɚɧɧɨɣ ɧɚ ɤɨɦɧɚɬɧɨɦ ɬɟɪɦɨɫɬɚɬɟ, ɤɨɬёɥ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɦɟɧɹɟɬ 
ɬɟɦɩɟɪɚɬɭɪɭ ɜɨɞɵ ɜ ɤɨɧɬɭɪɟ ɨɬɨɩɥɟɧɢɹ, ɱɬɨ ɫɨɤɪɚɳɚɟɬ ɜɪɟɦɹ 
ɪɚɛɨɬɵ, ɨɛɟɫɩɟɱɢɜɚɹ ɛɨɥɟɟ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɤɨɦɮɨɪɬɚ ɢ ɫɨ-
ɤɪɚɳɟɧɢɟ ɪɚɫɯɨɞɨɜ ɷɧɟɪɝɨɧɨɫɢɬɟɥɟɣ.
ɇɚ ɩɚɧɟɥɢ ɭɩɪɚɜɥɟɧɢɹ ɛɭɞɟɬ ɦɢɝɚɬɶ ɡɟɥёɧɵɣ ɫɜɟɬɨɜɨɣ ɢɧɞɢɤɚ-
ɬɨɪ: 0,5 ɫɟɤɭɧɞ ɝɨɪɢɬ / 3,5 ɫɟɤɭɧɞɵ ɩɨɝɚɲɟɧ.

Ɏɭɧɤɰɢɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɪɚɛɨɬɵ ɩɨɫɥɟ ɛɥɨɤɢɪɨɜɤɢ
Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɜɨɫɫɬɚɧɨɜɢɬɶ ɪɚɛɨɬɭ, ɩɨɜɟɪɧɢɬɟ ɩɟɪɟɤɥɸɱɚ-
ɬɟɥɶ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɜ ɩɨɥɨɠɟɧɢɟ  ɜɵɤɥɸɱɟɧɨ (ɪɢɫɭɧɨɤ 
3.10ɚ), ɩɨɞɨɠɞɢɬɟ 5-6 ɫɟɤɭɧɞ, ɩɨɫɥɟ ɱɟɝɨ ɫɧɨɜɚ ɩɨɜɟɪɧɢɬɟ 
ɟɝɨ ɜ ɧɭɠɧɨɟ ɩɨɥɨɠɟɧɢɟ, ɩɪɢ ɷɬɨɦ ɤɪɚɫɧɵɣ ɫɜɟɬɨɜɨɣ ɢɧɞɢɤɚ-
ɬɨɪ ɩɨɝɚɫɧɟɬ. Ɍɟɩɟɪɶ ɤɨɬёɥ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɨɡɨɛɧɨɜɢɬ ɪɚɛɨɬɭ, 
ɤɪɚɫɧɵɣ ɫɜɟɬɨɜɨɣ ɢɧɞɢɤɚɬɨɪ ɩɨɝɚɫɧɟɬ, ɢ ɡɚɝɨɪɢɬɫɹ ɡɟɥёɧɵɣ 
ɫɜɟɬɨɜɨɣ ɢɧɞɢɤɚɬɨɪ.
Ɂɚɦɟɱɚɧɢɟ: ȿɫɥɢ ɩɨɩɵɬɤɚ ɩɟɪɟɡɚɩɭɫɤɚ ɧɟ ɭɞɚɥɚɫɶ, ɢ ɤɨɬёɥ ɧɟ 
ɜɤɥɸɱɚɟɬɫɹ, ɨɛɪɚɬɢɬɟɫɶ ɜ ɋɟɪɜɢɫɧɭɸ ɫɥɭɠɛɭ.

Ɋɢɫ. 3.9a

Ɏɭɧɤɰɢɹ 
S.A.R.A.

	�	

4A ɈɌɄɅɘɑȿɇɂȿ
Ɉɬɤɥɸɱɟɧɢɟ ɧɚ ɤɨɪɨɬɤɢɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ
ȿɫɥɢ ɜɵ ɨɬɫɭɬɫɬɜɭɟɬɟ ɧɟɩɪɨɞɨɥɠɢɬɟɥɶɧɨɟ ɜɪɟɦɹ, ɭɫɬɚɧɨɜɢɬɟ 
ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ (ɪɢɫ. 3.10ɚ) ɜ ɩɨɥɨɠɟɧɢɟ  
(OFF - ȼɵɤɥɸɱɟɧɨ).
ɉɪɢ ɷɬɨɦ ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɩɢɬɚɧɢɟ ɨɫɬɚɧɟɬɫɹ ɜɤɥɸɱёɧɧɵɦ ɢ 
ɨɫɬɚɧɟɬɫɹ ɨɬɤɪɵɬɨɣ ɩɨɞɚɱɚ ɬɨɩɥɢɜɚ, ɚ ɤɨɬёɥ ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ 
ɩɨɞ ɡɚɳɢɬɨɣ ɫɥɟɞɭɸɳɢɯ ɫɢɫɬɟɦ:
 - Ɂɚɳɢɬɚ ɨɬ ɡɚɦɟɪɡɚɧɢɹ: ɤɨɝɞɚ ɬɟɦɩɟɪɚɬɭɪɚ ɤɨɬɥɨɜɨɣ ɜɨɞɵ 
ɨɩɭɫɤɚɟɬɫɹ ɧɢɠɟ 5˚ɋ, ɜɤɥɸɱɢɬɫɹ ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ ɧɚɫɨɫ ɢ 
,ɟɫɥɢ ɜ ɷɬɨɦ ɟɫɬɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ, ɩɪɨɢɡɨɣɞёɬ ɪɨɡɠɢɝ ɝɨ-
ɪɟɥɤɢ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɧɚ ɦɢɧɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ, 
ɱɬɨɛɵ ɞɨɜɟɫɬɢ ɬɟɦɩɟɪɚɬɭɪɭ ɜɨɞɵ ɞɨ ɛɟɡɨɩɚɫɧɨɝɨ ɭɪɨɜɧɹ 
(35°ɋ). ȼɨ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɰɢɤɥɚ ɡɚɳɢɬɵ ɨɬ ɡɚɦɟɪɡɚɧɢɹ 
ɧɚ ɞɢɫɩɥɟɟ ɩɨɹɜɥɹɟɬɫɹ ɫɢɦɜɨɥ  (ɪɢɫ. 3.11a).

 -  Ɂɚɳɢɬɚ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɧɚɫɨɫɚ ɨɬ ɡɚɤɥɢɧɢɜɚɧɢɹ: ɤɚɠ-
ɞɵɟ 24 ɱɚɫɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɛɨɱɢɣ ɰɢɤɥ.

Ɉɬɤɥɸɱɟɧɢɟ ɧɚ ɞɥɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ
ȿɫɥɢ ɜɵ ɛɭɞɟɬɟ ɨɬɫɭɬɫɬɜɨɜɚɬɶ ɜ ɬɟɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟ-
ɧɢ, ɭɫɬɚɧɨɜɢɬɟ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ (ɪɢɫ. 3.10ɚ) ɜ 
ɩɨɥɨɠɟɧɢɟ  (OFF - ȼɵɤɥɸɱɟɧɨ).

ɩɨɞɩɢɬɨɱɧɵɣ ɤɪɚɧ 

Ɋɢɫ. 3.10a

Ɋɢɫ. 3.11a

Ɋɢɫ. 3.12a

ɍɫɬɚɧɨɜɢɬɟ ɝɥɚɜɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɫɢɫɬɟɦɵ ɜ ɩɨɥɨɠɟɧɢɟ «ɜɵ-
ɤɥɸɱɟɧɨ». 
Ɂɚɤɪɨɣɬɟ ɤɪɚɧ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɟ ɬɨɩɥɢɜɚ ɢ ɤɪɚɧ ɜɨɞɵ ɧɚ ɫɢɫɬɟ-
ɦɟ ɨɬɨɩɥɟɧɢɹ ɢ ɧɚ ɫɢɫɬɟɦɟ Ƚȼɋ.
ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɫɢɫɬɟɦɵ ɡɚɳɢɬɵ ɨɬ ɡɚɦɟɪɡɚɧɢɹ ɢ ɡɚɳɢɬɵ ɨɬ 
ɡɚɤɥɢɧɢɜɚɧɢɹ ɛɭɞɭɬ ɨɬɤɥɸɱɟɧɵ. ɋɥɟɣɬɟ ɜɨɞɭ ɢɡ ɫɢɫɬɟɦɵ ɨɬɨɩ-
ɥɟɧɢɹ ɢ ɫɢɫɬɟɦɵ ɫɚɧɬɟɯɧɢɱɟɫɤɨɣ ɜɨɞɵ, ɟɫɥɢ ɫɭɳɟɫɬɜɭɟɬ ɨɩɚɫ-
ɧɨɫɬɶ ɡɚɦɟɪɡɚɧɢɹ.

5A ɉɊɈȼȿɊɄɂ
ȼ ɧɚɱɚɥɟ ɫɟɡɨɧɚ ɨɬɨɩɥɟɧɢɹ ɢ ɩɟɪɢɨɞɢɱɟɫɤɢ ɜɨ ɜɪɟɦɹ ɷɤɫɩɥɭɚ-
ɬɚɰɢɢ ɩɪɨɜɟɪɹɣɬɟ ɧɚ ɦɚɧɨɦɟɬɪɟ ɞɚɜɥɟɧɢɟ ɜ ɫɢɫɬɟɦɟ ɜ ɯɨɥɨɞ-
ɧɨɦ ɫɨɫɬɨɹɧɢɢ – ɨɧɨ ɞɨɥɠɧɨ ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 0,6 ɞɨ 
1,5 ɛɚɪ: ɷɬɨ ɩɪɟɞɨɬɜɪɚɬɢɬ ɲɭɦ ɜ ɫɢɫɬɟɦɟ, ɜɵɡɜɚɧɧɵɣ ɩɪɢɫɭɬ-
ɫɬɜɢɟɦ ɜɨɡɞɭɯɚ. 
ɉɪɢ ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɰɢɪɤɭɥɹɰɢɢ ɜɨɞɵ ɤɨɬёɥ ɨɬɤɥɸɱɢɬɫɹ. ɇɢ ɜ 
ɤɨɟɦ ɫɥɭɱɚɟ ɞɚɜɥɟɧɢɟ ɜɨɞɵ ɧɟ ɞɨɥɠɧɨ ɨɩɭɫɤɚɬɶɫɹ ɧɢɠɟ 0,5 ɛɚɪ.

ȿɫɥɢ ɞɚɜɥɟɧɢɟ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɷɬɢɦ ɡɧɚɱɟɧɢɹɦ, ɧɟɨɛɯɨɞɢɦɨ 
ɜɨɫɫɬɚɧɨɜɢɬɶ ɞɚɜɥɟɧɢɟ ɜɨɞɵ ɜ ɤɨɬɥɟ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:
 - ɉɟɪɟɜɟɞɢɬɟ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɜ ɩɨɥɨɠɟɧɢɟ  

(OFF - ȼɵɤɥɸɱɟɧɨ)
 - Ɉɬɤɪɨɣɬɟ ɩɨɞɩɢɬɨɱɧɵɣ ɤɪɚɧ (ɪɢɫ.3.12ɚ) ɢ ɞɟɪɠɢɬɟ ɟɝɨ ɨɬɤɪɵ-
ɬɵɦ, ɩɨɤɚ ɞɚɜɥɟɧɢɟ ɜ ɤɨɧɬɭɪɟ ɧɟ ɜɟɪɧёɬɫɹ ɜ ɩɪɟɞɟɥɵ ɨɬ 1 ɞɨ 
1,5 ɛɚɪ.

Ⱥɤɤɭɪɚɬɧɨ ɡɚɤɪɨɣɬɟ ɤɪɚɧ.
ȼɟɪɧɢɬɟ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɜ ɢɫɯɨɞɧɨɟ ɩɨɥɨɠɟ-
ɧɢɟ.
ȿɫɥɢ ɞɚɜɥɟɧɢɟ ɩɚɞɚɟɬ ɱɚɫɬɨ, ɨɛɪɚɬɢɬɟɫɶ ɜ ɋɟɪɜɢɫɧɭɸ ɫɥɭɠɛɭ.
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6A ɏȺɊȺɄɌȿɊɇɕȿ ɇȿɂɋɉɊȺȼɇɈɋɌɂ ɂ ɆȿɌɈȾɕ ɂɏ ɍɋɌɊȺɇȿɇɂə. ɈɉɂɋȺɇɂȿ 
ɋȼȿɌɈȼɕɏ ɂɇȾɂɄȺɌɈɊɈȼ ɂ ȺȼȺɊɂɃ

ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ ɪɚɛɨɬɵ (ɫɛɪɨɫ ɚɜɚɪɢɣ):
Ⱥɜɚɪɢɢ Ⱥ 01-02-03
ɉɟɪɟɜɟɞɢɬɟ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɜ ɩɨɥɨɠɟɧɢɟ ɜɵ-
ɤɥɸɱɟɧɨ  (OFF), ɩɨɞɨɠɞɢɬɟ 5-6 ɫɟɤɭɧɞ, ɡɚɬɟɦ ɫɧɨɜɚ ɩɟɪɟɜɟ-
ɞɢɬɟ ɟɝɨ ɜ ɧɭɠɧɨɟ ɩɨɥɨɠɟɧɢɟ:  (ɥɟɬɨ) ɢɥɢ  (ɡɢɦɚ).
ȿɫɥɢ ɧɟ ɭɞɚёɬɫɹ ɜɨɡɨɛɧɨɜɢɬɶ ɧɨɪɦɚɥɶɧɭɸ ɪɚɛɨɬɭ ɤɨɬɥɚ, ɜɵɡɨ-
ɜɢɬɟ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɋɟɪɜɢɫɧɨɣ ɫɥɭɠɛɵ. 
Ⱥɜɚɪɢɹ  A 04
ɇɚ ɞɢɫɩɥɟɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɤɨɞ ɚɜɚɪɢɢ ɜɦɟɫɬɟ ɫ ɫɢɦɜɨɥɨɦ .
ɉɪɨɜɟɪɶɬɟ ɞɚɜɥɟɧɢɟ ɧɚ ɦɚɧɨɦɟɬɪɟ: ɟɫɥɢ ɨɧɨ ɦɟɧɶɲɟ 0,3 ɛɚɪ, 
ɬɨ ɭɫɬɚɧɨɜɢɬɟ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɜ ɩɨɥɨɠɟɧɢɟ 
ɜɵɤɥɸɱɟɧɨ  (OFF) ɨɬɤɪɨɣɬɟ ɩɨɞɩɢɬɨɱɧɵɣ ɤɪɚɧ ɢ ɞɟɪɠɢɬɟ ɟɝɨ 

ɨɬɤɪɵɬɵɦ, ɩɨɤɚ ɞɚɜɥɟɧɢɟ ɧɟ ɩɨɞɧɢɦɟɬɫɹ ɞɨ ɭɪɨɜɧɹ ɨɬ 1 ɞɨ 1,5 
ɛɚɪ. 
ɉɨɫɥɟ ɷɬɨɝɨ ɩɟɪɟɜɟɞɢɬɟ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɜ 
ɧɭɠɧɨɟ ɩɨɥɨɠɟɧɢɟ:  (ɥɟɬɨ) ɢɥɢ   (ɡɢɦɚ).
Ʉɨɬёɥ ɜɵɩɨɥɧɢɬ ɰɢɤɥ ɭɞɚɥɟɧɢɹ ɜɨɡɞɭɯɚ ɢɡ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɵɣ 
ɞɥɢɬɫɹ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 2 ɦɢɧɭɬɵ. 
ȿɫɥɢ ɩɚɞɟɧɢɹ ɞɚɜɥɟɧɢɹ ɩɪɨɢɫɯɨɞɹɬ ɱɚɫɬɨ, ɜɵɡɨɜɢɬɟ ɩɪɟɞɫɬɚ-
ɜɢɬɟɥɟɣ ɋɟɪɜɢɫɧɨɣ ɋɥɭɠɛɵ.
Ⱥɜɚɪɢɹ  A 06
Ʉɨɬёɥ ɪɚɛɨɬɚɟɬ ɧɨɪɦɚɥɶɧɨ, ɧɨ ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɬɚɛɢɥɶɧɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɝɨɪɹɱɟɣ ɜɨɞɵ, ɡɚɞɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɣ ɛɥɢɡ-
ɤɨ ɤ 50°ɋ. Ɉɛɪɚɬɢɬɟɫɶ ɜ ɋɟɪɜɢɫɧɭɸ ɫɥɭɠɛɭ.
Ⱥɜɚɪɢɹ  A 07-A 08

ɈɉɂɋȺɇɂȿ ȾɂɋɉɅȿɃ ɄɊȺɋɇɕɃ 
ɂɇȾɂɄȺɌɈɊ

ɀЁɅɌɕɃ 
ɂɇȾɂɄȺɌɈɊ

ɁȿɅЁɇɕɃ 
ɂɇȾɂɄȺɌɈɊ

Ɍɂɉ ȺȼȺɊɂɂ

ɋɨɫɬɨɹɧɢɟ ɜɵɤɥɸɱɟɧɨ (OFF) ɉɈȽȺɒȿɇ ɦɢɝɚɟɬ: 0,5ɫ
ɝɨɪɢɬ/ 3,5ɫ ɩɨɝɚɲɟɧ

ɇɟɬ

ɋɨɫɬɨɹɧɢɟ ɨɠɢɞɚɧɢɹ - ɦɢɝɚɟɬ: 0,5ɫ
ɝɨɪɢɬ/ 3,5ɫ ɩɨɝɚɲɟɧ

ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ

Ȼɥɨɤɢɪɨɜɤɚ ɦɨɞɭɥɹ ɤɨɧɬɪɨɥɹ ɩɥɚɦɟɧɢ
A01  ɝɨɪɢɬ Ɉɤɨɧɱɚɬɟɥɶɧɚɹ 

ɛɥɨɤɢɪɨɜɤɚ ɗɥɟɤɬɪɨɧɧɚɹ ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɦɨɞɭɥɹ ɤɨɧɬɪɨɥɹ 
ɩɥɚɦɟɧɢ
ɋɪɚɛɨɬɚɥ ɩɪɟɞɟɥɶɧɵɣ ɬɟɪɦɨɫɬɚɬ A02 ɦɢɝɚɟɬ: 0,5ɫ ɝɨɪɢɬ/ 

0,5ɫ ɩɨɝɚɲɟɧ
Ɉɤɨɧɱɚɬɟɥɶɧɚɹ 
ɛɥɨɤɢɪɨɜɤɚ

ɇɟɩɨɥɚɞɤɢ ɞɚɬɱɢɤɚ ɫɤɨɪɨɫɬɢ ɜɟɧɬɢɥɹɬɨɪɚ A03 ɝɨɪɢɬ Ɉɤɨɧɱɚɬɟɥɶɧɚɹ 
ɛɥɨɤɢɪɨɜɤɚ 

Ⱥɜɚɪɢɹ ɪɟɥɟ ɞɚɜɥɟɧɢɹ (ɩɪɟɫɫɨɫɬɚɬɚ) ɜɨɞɵ A04  ɝɨɪɢɬ Ɉɤɨɧɱɚɬɟɥɶɧɚɹ 
ɛɥɨɤɢɪɨɜɤɚ

ɇɟɢɫɩɪɚɜɟɧ ɞɚɬɱɢɤ NTC ɧɚ ɤɨɧɬɭɪɟ Ƚȼɋ A06 ɦɢɝɚɟɬ: 0,5ɫ ɝɨɪɢɬ/ 
0,5ɫ ɩɨɝɚɲɟɧ

ɦɢɝɚɟɬ: 0,5ɫ ɝɨɪɢɬ/ 
0,5ɫ ɩɨɝɚɲɟɧ

ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ

ɇɟɢɫɩɪɚɜɟɧ ɞɚɬɱɢɤ NTC ɧɚ ɩɨɞɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ 
ɤɨɧɬɭɪɚ ɨɬɨɩɥɟɧɢɹ 

A07 ɝɨɪɢɬ

ȼɪɟɦɟɧɧɚɹ ɨɫɬɚɧɨɜɤɚ

ɉɟɪɟɝɪɟɜ ɞɚɬɱɢɤɚ ɩɪɹɦɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɨɬɨɩɥɟɧɢɹ ȼɪɟɦɟɧɧɚɹ ɨɫɬɚɧɨɜɤɚ, 
ɡɚɬɟɦ ɨɤɨɧɱɚɬɟɥɶɧɚɹ 

ɛɥɨɤɢɪɨɜɤɚ
Ɋɚɡɧɢɰɚ ɬɟɦɩɟɪɚɬɭɪ ɦɟɠɞɭ ɩɪɹɦɨɣ ɢ ɨɛɪɚɬɧɨɣ 
ɥɢɧɢɟɣ

Ɉɤɨɧɱɚɬɟɥɶɧɚɹ 
ɛɥɨɤɢɪɨɜɤɚ

ɇɟɢɫɩɪɚɜɟɧ ɞɚɬɱɢɤ NTC ɧɚ ɨɛɪɚɬɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ 
ɫɢɫɬɟɦɵ ɨɬɨɩɥɟɧɢɹ

A08 ɝɨɪɢɬ

ȼɪɟɦɟɧɧɚɹ ɨɫɬɚɧɨɜɤɚ

ɉɟɪɟɝɪɟɜ ɞɚɬɱɢɤɚ ɨɛɪɚɬɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ 
ɨɬɨɩɥɟɧɢɹ

ȼɪɟɦɟɧɧɚɹ ɨɫɬɚɧɨɜɤɚ, 
ɡɚɬɟɦ ɨɤɨɧɱɚɬɟɥɶɧɚɹ 

ɛɥɨɤɢɪɨɜɤɚ
Ɋɚɡɧɢɰɚ ɬɟɦɩɟɪɚɬɭɪ ɦɟɠɞɭ ɩɪɹɦɨɣ ɢ ɨɛɪɚɬɧɨɣ 
ɥɢɧɢɟɣ. ɋɪɚɛɨɬɚɥɚ ɬɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɞɚɬɱɢɤɚ 
ɞɵɦɨɜɵɯ ɝɚɡɨɜ

Ɉɤɨɧɱɚɬɟɥɶɧɚɹ 
ɛɥɨɤɢɪɨɜɤɚ

Ɍɪɟɛɭɟɬɫɹ ɱɢɫɬɤɚ ɩɟɪɜɢɱɧɨɝɨ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ

A09 

ɦɢɝɚɟɬ: 0,5ɫ ɝɨɪɢɬ/ 
0,5ɫ ɩɨɝɚɲɟɧ

ɦɢɝɚɟɬ: 0,5ɫ ɝɨɪɢɬ/ 
0,5ɫ ɩɨɝɚɲɟɧ ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ

Ⱦɚɬɱɢɤ NTC ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɧɟɢɫɩɪɚɜɟɧ
ɉɟɪɟɝɪɟɜ ɞɚɬɱɢɤɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɝɨɪɢɬ Ɉɤɨɧɱɚɬɟɥɶɧɚɹ 

ɛɥɨɤɢɪɨɜɤɚ
ɋɢɦɭɥɹɰɢɹ ɩɥɚɦɟɧɢ A11 ɦɢɝɚɟɬ: 0,5ɫ ɝɨɪɢɬ/ 

0,5ɫ ɩɨɝɚɲɟɧ
ȼɪɟɦɟɧɧɚɹ ɨɫɬɚɧɨɜɤɚ

ɋɪɚɛɨɬɚɥ ɬɟɪɦɨɫɬɚɬ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɵɯ ɤɨɧɬɭɪɨɜ A77 ɝɨɪɢɬ ȼɪɟɦɟɧɧɚɹ ɨɫɬɚɧɨɜɤɚ
ɉɟɪɟɯɨɞɧɵɣ ɪɟɠɢɦ ɨɠɢɞɚɧɢɹ ɪɨɡɠɢɝɚ ɦɢɝɚɟɬ: 0,5ɫ ɝɨɪɢɬ/ 

0,5ɫ ɩɨɝɚɲɟɧ
ȼɪɟɦɟɧɧɚɹ ɨɫɬɚɧɨɜɤɚ

ɋɪɚɛɨɬɚɥɨ ɪɟɥɟ ɞɚɜɥɟɧɢɹ (ɩɪɟɫɫɨɫɬɚɬ) ɜɨɞɵ ɦɢɝɚɟɬ: 0,5ɫ ɝɨɪɢɬ/ 
0,5ɫ ɩɨɝɚɲɟɧ

ȼɪɟɦɟɧɧɚɹ ɨɫɬɚɧɨɜɤɚ

ɋɟɪɜɢɫɧɚɹ ɧɚɫɬɪɨɣɤɚ
ADJ 

ɦɢɝɚɟɬ: 0,5ɫ ɝɨɪɢɬ/ 
0,5ɫ ɩɨɝɚɲɟɧ

ɦɢɝɚɟɬ: 0,5ɫ ɝɨɪɢɬ/ 0,5ɫ 
ɩɨɝɚɲɟɧ ɦɢɝɚɟɬ: 0,5ɫ ɝɨɪɢɬ/ 

0,5ɫ ɩɨɝɚɲɟɧ ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ
ɇɚɫɬɪɨɣɤɚ ɦɨɧɬɚɠɧɢɤɚ
ɂɞёɬ ɩɪɨɰɟɫɫ ɚɧɚɥɢɡɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ACO ɦɢɝɚɟɬ: 0,5ɫ ɝɨɪɢɬ/ 0,5ɫ 

ɩɨɝɚɲɟɧ
ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ

ɐɢɤɥ ɭɞɚɥɟɧɢɹ ɜɨɡɞɭɯɚ
 

ɦɢɝɚɟɬ: 0,5ɫ ɝɨɪɢɬ/ 
1,0ɫ ɩɨɝɚɲɟɧ

ɦɢɝɚɟɬ: 0,5ɫ ɝɨɪɢɬ/ 1,0ɫ 
ɩɨɝɚɲɟɧ

ɦɢɝɚɟɬ: 0,5ɫ ɝɨɪɢɬ/ 
1,0ɫ ɩɨɝɚɲɟɧ

ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ

ȼɤɥɸɱɟɧɚ ɮɭɧɤɰɢɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɝɪɟɜɚ ɝɨɪɢɬ ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ
Ɂɚɩɪɨɫ ɬɟɩɥɚ ɨɬ ɮɭɧɤɰɢɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɝɪɟɜɚ ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ

ɉɨɞɤɥɸɱёɧ ɭɥɢɱɧɵɣ ɞɚɬɱɢɤ ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ
Ɂɚɩɪɨɫ ɬɟɩɥɚ ɨɬ ɤɨɧɬɭɪɚ Ƚȼɋ 60°C ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ
Ɂɚɩɪɨɫ ɬɟɩɥɚ ɨɬ ɤɨɧɬɭɪɚ ɨɬɨɩɥɟɧɢɹ 80°C ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ
Ɂɚɩɪɨɫ ɬɟɩɥɚ ɞɥɹ ɮɭɧɤɰɢɢ ɡɚɳɢɬɵ ɨɬ ɡɚɦɟɪɡɚɧɢɹ ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ

ɇɚɥɢɱɢɟ ɩɥɚɦɟɧɢ ɝɨɪɢɬ ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ
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 - ɉɊɈȼȿɊɄȺ ɍɉɅɈɌɇȿɇɂɃ

 - ɑɂɋɌɄȺ ɌȿɉɅɈɈȻɆȿɇɇɂɄȺ ɋɈ ɋɌɈɊɈɇɕ ȾɕɆɈȼɕɏ ȽȺɁɈȼ

 - ɑɂɋɌɄȺ ɄȺɆȿɊɕ ɋȽɈɊȺɇɂə, ȼȿɇɌɂɅəɌɈɊȺ ɂ ɌɊɍȻɄɂ ȼȿɇɌɍɊɂ

 - ɉɊɈȼȿɊɄȺ ɍɉɅɈɌɇȿɇɂə ȽȺɁɈȼɈȽɈ ɄɅȺɉȺɇȺ ɂ ȽɂȾɊȺȼɅɂɑȿɋɄɈɃ ȽɊɍɉɉɕ

 - ɉɊɈȼȿɊɄȺ ɊȺɋɏɈȾȺ ȽȺɁȺ. ɊȿȽɍɅɂɊɈȼɄȺ ȼ ɋɅɍɑȺȿ ɇȿɈȻɏɈȾɂɆɈɋɌɂ

 - ɉɊɈȼȿɊɄȺ ȾɕɆɈɏɈȾȺ

 - ɑɂɋɌɄȺ ȽɈɊȿɅɄɂ, ȽȺɁɈȼɕɏ ɎɈɊɋɍɇɈɄ ɂ ɉɊɈȼȿɊɄȺ ɊɈɁɀɂȽȺ

 - ɉɊɈȼȿɊɄȺ ɇȺɅɂɑɂə ȼȿɇɌɂɅəɐɂɈɇɇɕɏ ɈɌȼȿɊɋɌɂɃ

 - ɉɊɈȼȿɊɄȺ ɊȺȻɈɌɕ ȽɂȾɊȺȼɅɂɑȿɋɄɈɃ ȽɊɍɉɉɕ ɂ ȾȺȼɅȿɇɂə ɁȺɊəȾɄɂ ȼ ɊȺɋɒɂɊɂɌȿɅɖɇɈɆ ȻȺɄȿ

 - ɉɊɈȼȿɊɄȺ ɂ ɋɆȺɁɄȺ ɄɈɆɉɈɇȿɇɌ ȽɂȾɊȺȼɅɂɑȿɋɄɈɃ ȽɊɍɉɉɕ 

 - ɉɊɈȼȿɊɄȺ ɊȺȻɈɌɕ ɗɅȿɄɌɊɂɑȿɋɄɂɏ ɂ ɗɅȿɄɌɊɈɇɇɕɏ ɄɈɆɉɈɇȿɇɌ

 - ɉɊɈȼȿɊɄȺ ɗɎɎȿɄɌɂȼɇɈɋɌɂ ɋɅɂȼȺ ɄɈɇȾȿɇɋȺɌȺ

 - ɊȺɁ ȼ ȾȼȺ ȽɈȾȺ – ȺɇȺɅɂɁ ȽɈɊȿɇɂə

7A ɉȿɊɂɈȾɂɑȿɋɄɈȿ ɉɅȺɇɈȼɈȿ ɌȿɏɇɂɑȿɋɄɈȿ ɈȻɋɅɍɀɂȼȺɇɂȿ 

Ɉɛɪɚɬɢɬɟɫɶ ɜ ɋɟɪɜɢɫɧɭɸ ɫɥɭɠɛɭ.
Ⱥɜɚɪɢɹ Ⱥ 09, ɤɪɚɫɧɵɣ ɢɧɞɢɤɚɬɨɪ ɝɨɪɢɬ ɩɨɫɬɨɹɧɧɵɦ ɫɜɟ-
ɬɨɦ
ɉɟɪɟɜɟɞɢɬɟ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɜ ɩɨɥɨɠɟɧɢɟ ɜɵ-
ɤɥɸɱɟɧɨ   (OFF), ɩɨɞɨɠɞɢɬɟ 5-6 ɫɟɤɭɧɞ, ɡɚɬɟɦ ɫɧɨɜɚ ɩɟɪɟɜɟ-
ɞɢɬɟ ɟɝɨ ɜ ɧɭɠɧɨɟ ɩɨɥɨɠɟɧɢɟ:  (ɥɟɬɨ) ɢɥɢ   (ɡɢɦɚ).
ȿɫɥɢ ɧɟ ɭɞɚёɬɫɹ ɜɨɡɨɛɧɨɜɢɬɶ ɧɨɪɦɚɥɶɧɭɸ ɪɚɛɨɬɭ ɤɨɬɥɚ, ɜɵɡɨ-
ɜɢɬɟ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɋɟɪɜɢɫɧɨɣ ɫɥɭɠɛɵ. 
Ⱥɜɚɪɢɹ Ⱥ09 - Ɇɢɝɚɸɬ ɡɟɥёɧɵɣ ɢ ɤɪɚɫɧɵɣ ɢɧɞɢɤɚɬɨɪɵ
Ʉɨɬёɥ ɢɦɟɟɬ ɫɢɫɬɟɦɭ ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɢ, ɤɨɬɨɪɚɹ ɩɨɞɫɱɢɬɵɜɚ-
ɟɬ ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ ɪɚɛɨɬɵ, ɨɬɪɚɛɨɬɚɧɧɵɯ ɤɨɬɥɨɜ ɜ ɤɚɠɞɨɦ 
ɢɡ ɜɨɡɦɨɠɧɵɯ ɪɟɠɢɦɨɜ ɢ ɫɨɨɛɳɚɟɬ ɨ ɬɨɦ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɜɟɫɬɢ ɱɢɫɬɤɭ ɩɟɪɜɢɱɧɨɝɨ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ (ɤɨɞ ɚɜɚɪɢɢ 09, 
ɦɢɝɚɸɬ ɢ ɤɪɚɫɧɵɣ ɢ ɡɟɥёɧɵɣ ɫɜɟɬɨɜɵɟ ɢɧɞɢɤɚɬɨɪɵ, ɚ ɫɱёɬɱɢɤ 
ɞɚɬɱɢɤɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɩɨɤɚɡɵɜɚɟɬ ɡɧɚɱɟɧɢɟ >2.500).
ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɱɢɫɬɤɢ, ɤɨɬɨɪɚɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɩɟɰɢɚɥɶ-
ɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ, ɩɨɫɬɚɜɥɹɟɦɵɦ ɤɚɤ ɨɬɞɟɥɶɧɵɣ ɚɤɫɟɫɫɭɚɪ, 
ɧɟɨɛɯɨɞɢɦɨ ɨɛɧɭɥɢɬɶ ɫɱёɬɱɢɤ ɱɚɫɨɜ ɪɚɛɨɬɵ, ɞɥɹ ɱɟɝɨ ɜɵɩɨɥ-
ɧɢɬɟ ɫɥɟɞɭɸɳɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɣ: 
 - ɨɬɤɥɸɱɢɬɟ ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɩɢɬɚɧɢɟ
 - ɫɧɢɦɢɬɟ ɨɛɥɢɰɨɜɤɭ 
 - ɨɬɜɢɧɬɢɬɟ ɤɪɟɩёɠɧɵɣ ɜɢɧɬ ɢ ɩɨɜɟɪɧɢɬɟ ɳɢɬɨɤ ɫ ɩɪɢɛɨɪɚɦɢ 
ɭɩɪɚɜɥɟɧɢɹ

 - ɨɬɜɢɧɬɢɬɟ ɤɪɟɩёɠɧɵɟ ɜɢɧɬɵ ɤɪɵɲɤɢ (F), ɱɬɨɛɵ ɨɬɤɪɵɬɶ ɞɨ-
ɫɬɭɩ ɤ ɤɨɧɬɚɤɬɧɨɣ ɤɨɥɨɞɤɟ (ɪɢɫ. 4.14)

 - ɜ ɦɨɦɟɧɬ ɜɤɥɸɱɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɢɬɚɧɢɹ ɤɨɬɥɚ ɧɚɠɦɢ-
ɬɟ ɤɧɨɩɤɭ ɋɈ ɢ ɭɞɟɪɠɢɜɚɣɬɟ ɟё ɧɚɠɚɬɨɣ, ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ, 
4 ɫɟɤɭɧɞɵ. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɩɪɨɜɟɪɢɬɶ ɨɛɧɭɥɟɧɢɟ ɫɱёɬɱɢɤɚ, 
ɨɬɤɥɸɱɢɬɟ, ɚ ɡɚɬɟɦ ɜɧɨɜɶ ɜɤɥɸɱɢɬɟ ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɩɢɬɚɧɢɟ 
ɤɨɬɥɚ; ɧɚ ɞɢɫɩɥɟɟ ɨɬɨɛɪɚɡɢɬɫɹ ɫɢɦɜɨɥ “-C-“ ɢ ɡɧɚɱɟɧɢɟ ɫɱёɬ-
ɱɢɤɚ

 b ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɱɚɫɬɢ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ (230ȼ ~)

Ɂɚɦɟɱɚɧɢɟ: ɩɪɨɰɟɞɭɪɭ ɨɛɧɭɥɟɧɢɹ ɫɱёɬɱɢɤɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵ-
ɩɨɥɧɹɬɶ ɩɨɫɥɟ ɤɚɠɞɨɣ ɝɟɧɟɪɚɥɶɧɨɣ ɱɢɫɬɤɢ ɩɟɪɜɢɱɧɨɝɨ ɬɟɩɥɨ-
ɨɛɦɟɧɧɢɤɚ ɥɢɛɨ ɩɨɫɥɟ ɟɝɨ ɡɚɦɟɧɵ. Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɤɨɥɢɱɟɫɬɜɚ 
ɱɚɫɨɜ, ɭɦɧɨɠɶɬɟ ɨɬɨɛɪɚɠɚɟɦɨɟ ɡɧɚɱɟɧɢɟ ɧɚ 100 (ɧɚɩɪɢɦɟɪ, 
ɨɬɨɛɪɚɠɚɟɬɫɹ 18, ɡɧɚɱɢɬ ɜɫɟɝɨ ɱɚɫɨɜ 1800, ɨɬɨɛɪɚɠɚɟɬɫɹ 1, 
ɡɧɚɱɢɬ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ ɪɚɜɧɨ 100).
ɉɪɢ ɚɤɬɢɜɢɪɨɜɚɧɢɢ ɞɚɧɧɨɣ ɚɜɚɪɢɢ, ɤɨɬёɥ ɜɫё ɪɚɜɧɨ ɩɪɨɞɨɥ-
ɠɚɟɬ ɪɚɛɨɬɚɬɶ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ

Ⱥɜɚɪɢɹ Ⱥ77

ɉɨɫɥɟ ɷɬɨɣ ɚɜɚɪɢɢ ɤɨɬёɥ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫɚɦ ɜɨɡɨɛɧɨɜɥɹɟɬ 
ɪɚɛɨɬɭ, ɟɫɥɢ ɤɨɬёɥ ɧɟ ɩɟɪɟɡɚɩɭɫɤɚɟɬɫɹ ɫɚɦ, ɨɛɪɚɬɢɬɟɫɶ ɜ ɋɟɪ-
ɜɢɫɧɭɸ ɫɥɭɠɛɭ.
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