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ȼɜɟɞɟɧɢɟ 
ɇɚɫɬɨɹɳɟɟ ɪɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɫɩɟɰɢɚ-

ɥɢɫɬɨɜ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɯ ɦɨɧɬɚɠ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɟɣ 

ɋɉɌ943 ɦɨɞɢɮɢɤɚɰɢɢ 943.1 ɫ ɜɟɪɫɢɟɣ ɉɈ 2.0.0.3.00 ɢ ɜɵɲɟ. Ɋɭɤɨɜɨɞ-
ɫɬɜɨ ɫɨɞɟɪɠɢɬ ɫɜɟɞɟɧɢɹ ɨ ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ, ɤɨɧɫɬɪɭɤɰɢɢ ɢ 
ɪɚɛɨɬɟ ɩɪɢɛɨɪɚ. 

ɉɪɢɦɟɪ ɡɚɩɢɫɢ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ: 
"Ɍɟɩɥɨɜɵɱɢɫɥɢɬɟɥɶ ɋɉɌ943.1 Ɍɍ 4218-042-23041473-2005". 

 

1 ɇɚɡɧɚɱɟɧɢɟ 
Ɍɟɩɥɨɜɵɱɢɫɥɢɬɟɥɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɢɝ-

ɧɚɥɨɜ ɫɢɥɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢ ɱɚɫɬɨɬɵ, ɫɨɨɬɜɟɬɫɬɜɭɸ-
ɳɢɯ ɩɚɪɚɦɟɬɪɚɦ ɜɨɞɵ, ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɣ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɫɢɫɬɟɦ 
ɬɟɩɥɨ- ɢ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɪɚɫɱɟɬɨɦ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɢ 
ɤɨɥɢɱɟɫɬɜɚ ɜɨɞɵ. 

Ɍɟɩɥɨɜɵɱɢɫɥɢɬɟɥɢ ɪɚɫɫɱɢɬɚɧɵ ɞɥɹ ɪɚɛɨɬɵ ɜ ɫɨɫɬɚɜɟ ɬɟɩɥɨɫɱɟɬɱɢɤɨɜ, 
ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɞɜɚ ɬɟɩɥɨɨɛɦɟɧɧɵɯ ɤɨɧɬɭɪɚ (ɬɟɩɥɨɜɵɯ ɜɜɨɞɚ), ɜ ɤɚɠ-
ɞɨɦ ɢɡ ɤɨɬɨɪɵɯ ɦɨɝɭɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɬɪɢ ɞɚɬɱɢɤɚ ɨɛɴɟɦɚ, ɬɪɢ ɞɚɬ-
ɱɢɤɚ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɜɚ ɞɚɬɱɢɤɚ ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ. 

ɋɨɜɦɟɫɬɧɨ ɫ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹɦɢ ɩɪɢɦɟɧɹɸɬɫɹ: 
- ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɪɚɫɯɨɞɚ ɫ ɢɦɩɭɥɶɫɧɵɦ ɜɵɯɨɞɧɵɦ ɫɢɝɧɚɥɨɦ 

ɱɚɫɬɨɬɨɣ 0  1000 Ƚɰ ɫ ɧɨɪɦɢɪɨɜɚɧɧɨɣ ɰɟɧɨɣ ɢɦɩɭɥɶɫɚ; 
- ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɬɟɦɩɟɪɚɬɭɪɵ Pt100, 100ɉ, 100Ɇ; 

- ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɞɚɜɥɟɧɢɹ ɫ ɜɵɯɨɞɧɵɦ ɫɢɝɧɚɥɨɦ 4  20 ɦȺ. 
ɗɥɟɤɬɪɨɩɢɬɚɧɢɟ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɟɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɜɫɬɪɨɟɧɧɨɣ 

ɛɚɬɚɪɟɢ ɢɥɢ ɨɬ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. Ⱦɚɬɱɢɤɢ ɨɛɴɟɦɚ, 
ɪɚɛɨɬɚɸɳɢɟ ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ ɩɢɬɚɧɢɹ 3,2  3,6 ȼ, ɦɨɝɭɬ ɩɨɥɭɱɚɬɶ ɟɝɨ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ. 

Ɍɟɩɥɨɜɵɱɢɫɥɢɬɟɥɢ ɫɧɚɛɠɟɧɵ ɞɢɫɤɪɟɬɧɵɦ ɜɵɯɨɞɨɦ ɞɥɹ ɫɢɝɧɚɥɢɡɚ-
ɰɢɢ ɨ ɧɚɪɭɲɟɧɢɢ ɞɨɩɭɫɬɢɦɵɯ ɞɢɚɩɚɡɨɧɨɜ ɢɡɦɟɪɹɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɢ 
ɞɢɫɤɪɟɬɧɵɦ ɜɯɨɞɨɦ ɞɥɹ ɮɢɤɫɚɰɢɢ ɜɧɟɲɧɟɝɨ ɫɨɛɵɬɢɹ. 
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2 Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 

2.1 ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɍɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ: 
- ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ: ɨɬ ɦɢɧɭɫ 10 ɞɨ ɩɥɸɫ 50 ɋ; 
- ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ: ɞɨ 95 % ɩɪɢ 35 ɋ; 
- ɚɬɦɨɫɮɟɪɧɨɟ ɞɚɜɥɟɧɢɟ: ɨɬ 84 ɞɨ 106,7 ɤɉɚ; 
- ɜɢɛɪɚɰɢɹ: ɚɦɩɥɢɬɭɞɚ 0,35 ɦɦ, ɱɚɫɬɨɬɚ 10  55 Ƚɰ. 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ: 20820687 ɦɦ. 
Ɇɚɫɫɚ: ɧɟ ɛɨɥɟɟ 0,95 ɤɝ; 
ɋɬɟɩɟɧɶ ɡɚɳɢɬɵ ɨɬ ɩɵɥɢ ɢ ɜɨɞɵ: IP54. 

ɗɥɟɤɬɪɨɩɢɬɚɧɢɟ: ɛɚɬɚɪɟɹ 3,6 ȼ ɢ/ɢɥɢ ɜɧɟɲɧɟɟ Uɧɨɦ=12 ȼ, Iɩɨɬ<15 ɦȺ. 

ɋɪɟɞɧɹɹ ɧɚɪɚɛɨɬɤɚ ɧɚ ɨɬɤɚɡ: 75000 ɱ; 
ɋɪɟɞɧɢɣ ɫɪɨɤ ɫɥɭɠɛɵ: 12 ɥɟɬ. 
 

2.2 ȼɯɨɞɧɵɟ ɫɢɝɧɚɥɵ ɢ ɞɢɚɩɚɡɨɧɵ 

ɂɡɦɟɪɢɬɟɥɶɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɩɨɫɬɭɩɚɟɬ ɧɚ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɶ ɨɬ ɞɚɬɱɢ-
ɤɨɜ ɜ ɜɢɞɟ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ, ɩɟɪɟɱɟɧɶ ɤɨɬɨɪɵɯ ɫɨɫɬɚɜɥɹɸɬ: 
- ɲɟɫɬɶ ɱɢɫɥɨɢɦɩɭɥɶɫɧɵɯ ɫɢɝɧɚɥɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɨɛɴɟɦɭ, ɤɚɠɞɵɣ 

ɢɡ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɛɵɬɶ ɧɢɡɤɨɱɚɫɬɨɬɧɵɦ ɫ ɞɢɚɩɚɡɨɧɨɦ ɢɡɦɟɧɟɧɢɹ 
0  18 Ƚɰ ɢɥɢ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɦ ɫ ɞɢɚɩɚɡɨɧɨɦ 0  1000 Ƚɰ. 
ɇɢɡɤɨɱɚɫɬɨɬɧɵɟ ɫɢɝɧɚɥɵ ɮɨɪɦɢɪɭɸɬɫɹ ɞɢɫɤɪɟɬɧɵɦ ɢɡɦɟɧɟɧɢɟɦ ɫɨ-
ɩɪɨɬɢɜɥɟɧɢɹ (ɡɚɦɵɤɚɧɢɹ-ɪɚɡɦɵɤɚɧɢɹ) ɜɵɯɨɞɧɨɣ ɰɟɩɢ ɞɚɬɱɢɤɚ ɨɛɴ-
ɟɦɚ. ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɰɟɩɢ ɜ ɫɨɫɬɨɹɧɢɢ "ɡɚɦɤɧɭɬɨ" ɞɨɥɠɧɨ ɛɵɬɶ ɦɟɧɟɟ 
1 ɤɈɦ, ɜ ɫɨɫɬɨɹɧɢɢ "ɪɚɡɨɦɤɧɭɬɨ" – ɛɨɥɟɟ 500 ɤɈɦ. Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɢɦ-
ɩɭɥɶɫɚ (ɫɨɫɬɨɹɧɢɟ "ɡɚɦɤɧɭɬɨ") ɞɨɥɠɧɚ ɫɨɫɬɚɜɥɹɬɶ ɧɟ ɦɟɧɟɟ 0,5 ɦɫ, ɩɚ-
ɭɡɵ (ɫɨɫɬɨɹɧɢɟ "ɪɚɡɨɦɤɧɭɬɨ") – ɧɟ ɦɟɧɟɟ 12,5 ɦɫ. 
ȼɵɫɨɤɨɱɚɫɬɨɬɧɵɟ ɫɢɝɧɚɥɵ ɮɨɪɦɢɪɭɸɬɫɹ ɞɢɫɤɪɟɬɧɵɦ ɢɡɦɟɧɟɧɢɟɦ 

ɧɚɩɪɹɠɟɧɢɹ ɜɵɯɨɞɧɨɣ ɰɟɩɢ ɞɚɬɱɢɤɚ. ȼɵɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɰɟɩɢ ɧɟ 
ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 1 ɤɈɦ. ɇɢɡɤɢɣ ɭɪɨɜɟɧɶ ɫɢɝɧɚɥɚ (ɢɦɩɭɥɶɫ) ɞɨɥɠɟɧ 
ɛɵɬɶ ɧɟ ɛɨɥɟɟ 0,5 ȼ, ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ (ɩɚɭɡɚ) – ɧɟ ɦɟɧɟɟ 3 ɢ ɧɟ ɛɨɥɟɟ 5 ȼ. 
Ⱦɥɢɬɟɥɶɧɨɫɬɢ ɢɦɩɭɥɶɫɚ ɢ ɩɚɭɡɵ ɞɨɥɠɧɵ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 0,5 ɦɫ; 

- ɱɟɬɵɪɟ ɫɢɝɧɚɥɚ ɫɢɥɵ ɬɨɤɚ 4  20 ɦȺ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɞɚɜɥɟɧɢɸ; 

- ɲɟɫɬɶ ɫɢɝɧɚɥɨɜ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɬɟɦɩɟɪɚɬɭɪɟ ɨɬ 
ɦɢɧɭɫ 50 ɞɨ 175 ɋ. 
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Ʉɪɨɦɟ ɩɟɪɟɱɢɫɥɟɧɧɵɯ, ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɶ ɜɨɫɩɪɢɧɢɦɚɟɬ ɨɞɢɧ ɞɢɫ-
ɤɪɟɬɧɵɣ ɫɢɝɧɚɥ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɜɧɟɲɧɟɦɭ ɫɨɛɵɬɢɸ (ɧɚɩɪɢɦɟɪ, ɨɬ-
ɤɥɸɱɟɧɢɟ ɩɢɬɚɧɢɹ ɞɚɬɱɢɤɨɜ). ɗɬɨɬ ɫɢɝɧɚɥ ɮɨɪɦɢɪɭɟɬɫɹ ɜɧɟɲɧɢɦ 
ɭɫɬɪɨɣɫɬɜɨɦ ɜ ɜɢɞɟ ɞɢɫɤɪɟɬɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ. ȼɵɫɨɤɢɣ ɭɪɨ-
ɜɟɧɶ ɫɢɝɧɚɥɚ ɞɨɥɠɟɧ ɥɟɠɚɬɶ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 24 ȼ, ɧɢɡɤɢɣ ɭɪɨɜɟɧɶ ɧɟ 
ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ 1,0 ȼ; ɜɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ ɩɨ 
ɞɢɫɤɪɟɬɧɨɦɭ ɜɯɨɞɭ ɫɨɫɬɚɜɥɹɟɬ 4,7 ɤɈɦ. 

 

2.3 ȼɵɯɨɞɧɨɣ ɫɢɝɧɚɥ 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɤɨɧɬɪɨɥɹ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ, ɢɡɦɟɪɹɟɦɵɯ ɢ ɜɵɱɢɫ-
ɥɹɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɶ ɮɨɪɦɢɪɭɟɬ ɜɵɯɨɞɧɨɣ ɞɢɫɤɪɟɬ-
ɧɵɣ ɫɢɝɧɚɥ ɩɭɬɟɦ ɡɚɦɵɤɚɧɢɹ-ɪɚɡɦɵɤɚɧɢɹ ɜɵɯɨɞɧɨɣ ɰɟɩɢ. Ɉɧ ɫɢɝɧɚ-
ɥɢɡɢɪɭɟɬ ɨ ɧɚɥɢɱɢɢ ɤɚɤɢɯ-ɥɢɛɨ ɧɚɪɭɲɟɧɢɣ, ɜɵɹɜɥɟɧɧɵɯ ɫɢɫɬɟɦɨɣ ɞɢ-
ɚɝɧɨɫɬɢɤɢ; ɩɪɢ ɷɬɨɦ ɮɚɤɬɭ ɧɚɪɭɲɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɡɚɦɤɧɭɬɨɟ ɫɨɫɬɨ-
ɹɧɢɟ ɰɟɩɢ, ɤɨɬɨɪɨɟ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɜɪɟɦɟɧɢ, ɩɨɤɚ 
ɢɦɟɟɬ ɦɟɫɬɨ ɧɚɪɭɲɟɧɢɟ. Ɉɫɬɚɬɨɱɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜɵɯɨɞɧɨɣ ɰɟɩɢ ɜ ɫɨ-
ɫɬɨɹɧɢɢ "ɡɚɦɤɧɭɬɨ" ɧɟ ɩɪɟɜɵɲɚɟɬ 2 ȼ, ɬɨɤ ɭɬɟɱɤɢ ɜ ɫɨɫɬɨɹɧɢɢ "ɪɚɡɨ-
ɦɤɧɭɬɨ" – 0,01 ɦȺ. ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɩɚɪɚɦɟɬɪɵ ɤɨɦɦɭɬɢɪɭɟ-
ɦɨɣ ɧɚɝɪɭɡɤɢ – 24 ȼ, 200 ɦȺ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. 

 

2.4 ɗɥɟɤɬɪɨɩɢɬɚɧɢɟ 

ɗɥɟɤɬɪɨɩɢɬɚɧɢɟ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɥɢɬɢɟɜɨɣ ɛɚ-
ɬɚɪɟɢ ɫ ɧɚɩɪɹɠɟɧɢɟɦ 3,6 ȼ ɢɥɢ ɨɬ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. 

Ⱦɨɩɭɫɬɢɦɵɣ ɞɢɚɩɚɡɨɧ ɧɚɩɪɹɠɟɧɢɹ ɜɧɟɲɧɟɝɨ ɩɢɬɚɧɢɹ 9  15 ȼ; ɪɟɤɨɦɟɧ-
ɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɫɬɨɱɧɢɤ ɫ ɧɚɩɪɹɠɟɧɢɟɦ 12 ȼ. 

ɇɚ ɪɢɫɭɧɤɟ 2.1 ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɪɟɫɭɪɫɚ ɛɚɬɚɪɟɢ ɨɬ ɨɫ-
ɧɨɜɧɵɯ ɜɥɢɹɸɳɢɯ ɮɚɤɬɨɪɨɜ – ɱɚɫɬɨɬɵ ɢɦɩɭɥɶɫɨɜ, ɩɨɫɬɭɩɚɸɳɢɯ ɨɬ ɩɪɟ-
ɨɛɪɚɡɨɜɚɬɟɥɟɣ ɨɛɴɟɦɚ, ɢ ɬɨɤɚ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɩɢɬɚɧɢɹ ɞɚɬɱɢɤɨɜ. ɗɬɢ 

ɝɪɚɮɢɤɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɪɚɫɱɟɬɧɵɣ ɪɟɫɭɪɫ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɞɥɹ ɫɥɟɞɭɸɳɢɯ 
ɪɟɠɢɦɨɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ: ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ 
ɜɨɡɞɭɯɚ 25 ɋ, ɜɪɟɦɹ ɚɤɬɢɜɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɬɚɛɥɨ (ɩɪɢ ɫɱɢɬɵɜɚɧɢɢ ɩɨɤɚɡɚ-
ɧɢɣ) ɬɪɢ ɱɚɫɚ ɜ ɦɟɫɹɰ, ɫɤɜɚɠɧɨɫɬɶ ɜɯɨɞɧɵɯ ɢɦɩɭɥɶɫɨɜ 10. 

Ɍɟɩɥɨɜɵɱɢɫɥɢɬɟɥɶ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɛɢɪɚɟɬ ɪɟɠɢɦ ɩɢɬɚɧɢɹ. ɉɪɢ 
ɧɚɥɢɱɢɢ ɜɧɟɲɧɟɝɨ ɩɢɬɚɧɢɹ ɩɪɢɧɭɞɢɬɟɥɶɧɨ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɦɢɧɢɦɚɥɶ-
ɧɵɣ ɰɢɤɥ ɨɩɪɨɫɚ, ɪɚɜɧɵɣ 5 ɫ. 

 



8 Ɍɟɩɥɨɜɵɱɢɫɥɢɬɟɥɢ ɋɉɌ943. Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 

 

 
Ɋɢɫɭɧɨɤ 2.1 - Ɂɚɜɢɫɢɦɨɫɬɶ ɪɟɫɭɪɫɚ ɛɚɬɚɪɟɢ (ɥɟɬ) ɨɬ ɱɚɫɬɨɬɵ ɜɯɨɞɧɵɯ 
ɢɦɩɭɥɶɫɨɜ (Ƚɰ) ɢ ɫɭɦɦɚɪɧɨɝɨ ɫɪɟɞɧɟɝɨ ɬɨɤɚ ɩɨɬɪɟɛɥɟɧɢɹ ɩɪɟɨɛɪɚɡɨ-
ɜɚɬɟɥɟɣ ɨɛɴɟɦɚ Iɞ.  – ɞɚɬɱɢɤɢ ɫ ɧɢɡɤɨɱɚɫɬɨɬɧɵɦ ɫɢɝɧɚɥɨɦ, 
 – ɞɚɬɱɢɤɢ ɫ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɦ ɫɢɝɧɚɥɨɦ. 

 

2.5 Ɉɫɧɨɜɧɵɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ 

ɉɪɢ ɪɚɛɨɬɟ ɜ ɫɨɫɬɚɜɟ ɬɟɩɥɨɫɱɟɬɱɢɤɚ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɶ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɨɛɫɥɭɠɢɜɚɧɢɟ ɞɜɭɯ ɬɟɩɥɨɨɛɦɟɧɧɵɯ ɤɨɧɬɭɪɨɜ, ɨɛɟɫɩɟɱɢɜɚɹ: 

- ɢɡɦɟɪɟɧɢɟ ɨɛɴɟɦɚ, ɨɛɴɟɦɧɨɝɨ ɪɚɫɯɨɞɚ, ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ; 
- ɜɵɱɢɫɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɦɚɫɫɵ ɢ ɫɪɟɞɧɢɯ ɡɧɚɱɟ-

ɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ; 
- ɜɜɨɞ ɧɚɫɬɪɨɟɱɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɢ ɩɨɤɚɡɚɧɢɹ ɬɟɤɭɳɢɯ, ɚɪɯɢɜɧɵɯ ɢ 

ɧɚɫɬɪɨɟɱɧɵɯ ɩɚɪɚɦɟɬɪɨɜ; 

- ɜɟɞɟɧɢɟ ɤɚɥɟɧɞɚɪɹ, ɜɪɟɦɟɧɢ ɫɭɬɨɤ ɢ ɭɱɟɬ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ; 
- ɡɚɳɢɬɭ ɞɚɧɧɵɯ ɨɬ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɢɡɦɟɧɟɧɢɹ. 

ɑɚɫɨɜɵɟ, ɫɭɬɨɱɧɵɟ ɢ ɦɟɫɹɱɧɵɟ ɡɧɚɱɟɧɢɹ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɦɚɫɫɵ, 
ɨɛɴɟɦɚ, ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɵ, ɫɪɟɞɧɟɣ ɪɚɡɧɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪ ɢ ɫɪɟɞɧɟɝɨ 
ɞɚɜɥɟɧɢɹ ɚɪɯɢɜɢɪɭɸɬɫɹ. ɑɚɫɨɜɨɣ ɚɪɯɢɜ ɫɨɞɟɪɠɢɬ 2000 ɡɚɩɢɫɟɣ ɞɥɹ ɤɚɠ-
ɞɨɝɨ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɫɭɬɨɱɧɵɣ ɚɪɯɢɜ – 400 ɡɚɩɢɫɟɣ ɢ ɦɟ-
ɫɹɱɧɵɣ – 100 ɡɚɩɢɫɟɣ. 
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ȼ ɫɩɟɰɢɚɥɶɧɵɯ ɚɪɯɢɜɚɯ ɫɨɞɟɪɠɢɬɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨɛ ɢɡɦɟɧɟɧɢɹɯ 
ɧɚɫɬɪɨɟɱɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɢ ɫɨɨɛɳɟɧɢɹ ɫɢɫɬɟɦɵ ɞɢɚɝɧɨɫɬɢɤɢ. Ⱥɪɯɢɜ ɢɡ-
ɦɟɧɟɧɢɣ ɢ ɚɪɯɢɜ ɫɨɨɛɳɟɧɢɣ ɫɨɞɟɪɠɚɬ ɩɨ 1024 ɡɚɩɢɫɢ ɤɚɠɞɵɣ. 

Ⱥɪɯɢɜɵ ɪɚɡɦɟɳɚɸɬɫɹ ɜ ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ ɢ ɦɨɝɭɬ ɫɨɯɪɚ-
ɧɹɬɶɫɹ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɫɪɨɤɚ ɫɥɭɠɛɵ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ ɞɚɠɟ ɩɪɢ ɨɬɫɭɬ-
ɫɬɜɢɢ ɩɢɬɚɧɢɹ. 

Ʉɨɦɦɭɧɢɤɚɰɢɹ ɫ ɜɧɟɲɧɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɱɟɪɟɡ 
IEC1107- ɢ RS232-ɫɨɜɦɟɫɬɢɦɵɟ ɩɨɪɬɵ. ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɩɪɢɟɦɧɨɣ ɱɚ-
ɫɬɢ RS232-ɫɨɜɦɟɫɬɢɦɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɧɟ ɯɭɠɟ 2,4 ȼ. 

 ɉɪɢ ɫɨɜɦɟɫɬɧɨɣ ɪɚɛɨɬɟ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ ɫ ɦɨɞɟɦɚɦɢ ɨɛɟɫɩɟɱɢɜɚ-
ɟɬɫɹ ɨɛɦɟɧ ɞɚɧɧɵɦɢ ɫ ɫɢɫɬɟɦɚɦɢ ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ. 

 

2.6 Ⱦɢɚɩɚɡɨɧɵ ɩɨɤɚɡɚɧɢɣ 

Ⱦɢɚɩɚɡɨɧɵ ɩɨɤɚɡɚɧɢɣ ɫɨɫɬɚɜɥɹɸɬ: 

- ɨɬ 0 ɞɨ 1,6 Ɇɉɚ – ɞɚɜɥɟɧɢɟ; 

- ɨɬ ɦɢɧɭɫ 50 ɞɨ ɩɥɸɫ 175 ɋ – ɬɟɦɩɟɪɚɬɭɪɚ; 

- ɨɬ 0 ɞɨ 175 ɋ – ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ; 
- ɨɬ 0 ɞɨ 99999 ɦ3/ɱ – ɪɚɫɯɨɞ; 
- ɨɬ 0 ɞɨ 99999999 – ɨɛɴɟɦ Дɦ3Ж, ɦɚɫɫɚ ДɬЖ, ɬɟɩɥɨɜɚɹ ɷɧɟɪɝɢɹ ДȽȾɠЖ; 
- ɨɬ 0 ɞɨ 99999999 ɱ – ɜɪɟɦɹ. 

 

2.7 Ɇɟɬɪɨɥɨɝɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɉɨɝɪɟɲɧɨɫɬɶ ɜ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟ ɩɪɟɜɵɲɚɟɬ: 
 0,01 %  – ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɪɚɫɯɨɞɚ (ɨɬɧɨɫɢɬɟɥɶɧɚɹ); 
 0,1 °ɋ  – ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ (ɚɛɫɨɥɸɬɧɚɹ); 
 0,03 °ɋ – ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɪɚɡɧɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪ (ɚɛɫɨɥɸɬɧɚɹ); 
 0,1 %  – ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɞɚɜɥɟɧɢɹ (ɩɪɢɜɟɞɟɧɧɚɹ; ɧɨɪɦɢɪɭɸɳɟɟ 

     ɡɧɚɱɟɧɢɟ – ɜɟɪɯɧɢɣ ɩɪɟɞɟɥ ɞɢɚɩɚɡɨɧɚ ɩɨɤɚɡɚɧɢɣ); 
 0,02 %  – ɩɪɢ ɜɵɱɢɫɥɟɧɢɢ ɤɨɥɢɱɟɫɬɜɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɢ ɦɚɫɫɵ  
     (ɨɬɧɨɫɢɬɟɥɶɧɚɹ); 
 0,01 %  – ɩɪɢ ɜɵɱɢɫɥɟɧɢɢ ɫɪɟɞɧɢɯ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ,  
     ɪɚɡɧɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪ ɢ ɞɚɜɥɟɧɢɹ (ɨɬɧɨɫɢɬɟɥɶɧɚɹ); 
 0,01 %  – ɩɪɢ ɜɵɱɢɫɥɟɧɢɢ ɨɛɴɟɦɚ (ɨɬɧɨɫɢɬɟɥɶɧɚɹ); 
 0,01 %  – ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɜɪɟɦɟɧɢ (ɨɬɧɨɫɢɬɟɥɶɧɚɹ). 
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2.8 Ɂɚɳɢɬɚ ɨɬ ɮɚɥɶɫɢɮɢɤɚɰɢɢ 

ȼ ɰɟɥɹɯ ɩɪɨɬɢɜɨɞɟɣɫɬɜɢɹ ɩɨɩɵɬɤɚɦ ɮɚɥɶɫɢɮɢɤɚɰɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡ-
ɦɟɪɟɧɢɣ, ɜ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹɯ ɩɪɢɧɹɬɵ ɦɟɪɵ ɡɚɳɢɬɵ ɨɬ ɢɡɦɟɧɟɧɢɣ ɩɪɨ-
ɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ (ɉɈ) ɢ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɞɚɧɧɵɯ. 

ɂɫɩɨɥɧɹɟɦɵɣ ɤɨɞ ɩɪɨɝɪɚɦɦɵ, ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ ɤɨɬɨɪɨɣ ɮɭɧɤɰɢɨɧɢ-
ɪɭɟɬ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɶ, ɪɚɡɦɟɳɟɧ ɜ ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ ɢ ɫɨɯɪɚ-
ɧɹɟɬɫɹ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɫɪɨɤɚ ɫɥɭɠɛɵ ɩɪɢɛɨɪɚ, ɞɚɠɟ ɩɪɢ ɨɬɤɥɸɱɟɧɧɨɣ 
ɛɚɬɚɪɟɟ ɢ ɨɬɫɭɬɫɬɜɢɢ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ. 

ȼ ɬɚɤɨɣ ɠɟ ɭɫɬɨɣɱɢɜɨɣ ɤ ɨɛɟɫɬɨɱɢɜɚɧɢɸ ɩɚɦɹɬɢ ɪɚɡɦɟɳɟɧɵ ɚɪɯɢɜɵ, 
ɝɞɟ ɯɪɚɧɹɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɢ ɜɵɱɢɫɥɟɧɢɣ, ɫɨɨɛɳɟɧɢɹ ɨ ɧɟɲɬɚɬ-
ɧɵɯ ɫɢɬɭɚɰɢɹɯ ɢ ɨɛ ɢɡɦɟɧɟɧɢɹɯ ɧɚɫɬɪɨɟɱɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. 

ɇɚɫɬɪɨɟɱɧɵɟ ɩɚɪɚɦɟɬɪɵ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɪɟɠɢɦɵ ɪɚɛɨɬɵ ɬɟɩɥɨɜɵ-
ɱɢɫɥɢɬɟɥɹ, ɬɚɤɠɟ ɯɪɚɧɹɬɫɹ ɜ ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɨɣ ɩɚɦɹɬɢ; ɨɧɢ ɦɨɝɭɬ ɛɵɬɶ 
ɢɡɦɟɧɟɧɵ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɫɢɥɭ ɬɪɟɛɨɜɚɧɢɣ, ɧɚɤɥɚɞɵɜɚɟɦɵɯ 
ɬɟɯɧɨɥɨɝɢɣ ɭɱɟɬɚ ɧɚ ɤɨɧɤɪɟɬɧɨɦ ɨɛɴɟɤɬɟ. Ɂɚɳɢɬɭ ɧɚɫɬɪɨɟɱɧɵɯ ɞɚɧɧɵɯ 
ɨɬ ɧɟɩɪɟɞɧɚɦɟɪɟɧɧɵɯ (ɫɥɭɱɚɣɧɵɯ) ɢɡɦɟɧɟɧɢɣ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɩɟɰɢɚɥɶ-
ɧɵɣ ɩɥɨɦɛɢɪɭɟɦɵɣ ɩɟɪɟɤɥɸɱɚɬɟɥɶ, ɛɥɨɤɢɪɭɸɳɢɣ ɜɜɨɞ ɞɚɧɧɵɯ. ɉɪɢ ɩɨ-
ɩɵɬɤɟ ɢɡɦɟɧɟɧɢɹ ɥɸɛɨɝɨ ɡɚɳɢɳɟɧɧɨɝɨ ɩɚɪɚɦɟɬɪɚ ɧɚ ɞɢɫɩɥɟɣ ɜɵɜɨɞɢɬɫɹ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɟ ɫɨɨɛɳɟɧɢɟ "Ɂɚɳɢɬɚ!". 

Ʉɨɧɬɪɨɥɶ ɰɟɥɨɫɬɧɨɫɬɢ ɉɈ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨ-
ɦɨɳɶɸ ɩɪɨɰɟɞɭɪɵ ɫɚɦɨɢɞɟɧɬɢɮɢɤɚɰɢɢ  ɩɨɞɫɱɟɬɚ ɤɨɧɬɪɨɥɶɧɨɣ 
ɫɭɦɦɵ ɢɫɩɨɥɧɹɟɦɨɝɨ ɤɨɞɚ. ɗɬɚ ɩɪɨɰɟɞɭɪɚ ɡɚɩɭɫɤɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ 
ɩɪɢ ɜɯɨɞɟ ɜ ɫɩɪɚɜɨɱɧɵɣ ɪɚɡɞɟɥ ɦɟɧɸ ("?") ɢ ɜɵɞɚɟɬ ɪɟɡɭɥɶɬɚɬ ɜɵɱɢɫ-
ɥɟɧɢɹ ɜ ɮɨɪɦɚɬɟ "CRC16:ВВВВ ", ɝɞɟ В  ɥɸɛɚɹ ɰɢɮɪɚ ɨɬ 0 ɞɨ 9 ɢɥɢ 
ɥɸɛɚɹ ɢɡ ɛɭɤɜ: A, B, C, D, E, F. Ⱦɨɫɬɭɩ ɜɧɭɬɪɶ ɤɨɪɩɭɫɚ ɬɟɩɥɨɜɵɱɢɫɥɢ-
ɬɟɥɹ ɨɝɪɚɧɢɱɟɧ ɩɭɬɟɦ ɭɫɬɚɧɨɜɤɢ ɩɥɨɦɛɵ ɩɨɜɟɪɢɬɟɥɹ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ 
ɪɢɫɭɧɤɟ 3.2. ɗɬɚ ɩɥɨɦɛɚ, ɧɟɫɭɳɚɹ ɨɬɬɢɫɤ ɩɨɜɟɪɢɬɟɥɶɧɨɝɨ ɤɥɟɣɦɚ, ɭɫɬɚ-
ɧɚɜɥɢɜɚɟɬɫɹ ɩɨɫɥɟ ɩɪɨɯɨɠɞɟɧɢɹ ɩɨɜɟɪɤɢ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ. 
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3 ɋɜɟɞɟɧɢɹ ɨ ɤɨɧɫɬɪɭɤɰɢɢ 
Ʉɨɪɩɭɫ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ ɜɵɩɨɥɧɟɧ ɢɡ ɩɥɚɫɬɦɚɫɫɵ, ɧɟ ɩɨɞɞɟɪɠɢɜɚ-

ɸɳɟɣ ɝɨɪɟɧɢɟ. ɋɬɵɤɨɜɨɱɧɵɟ ɲɜɵ ɤɨɪɩɭɫɚ ɫɧɚɛɠɟɧɵ ɭɩɥɨɬɧɢɬɟɥɹɦɢ, 
ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɭɸ ɫɬɟɩɟɧɶ ɡɚɳɢɬɵ ɨɬ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɩɵɥɢ ɢ 
ɜɨɞɵ. ȼɧɭɬɪɢ ɤɨɪɩɭɫɚ ɭɫɬɚɧɨɜɥɟɧɚ ɩɟɱɚɬɧɚɹ ɩɥɚɬɚ, ɧɚ ɤɨɬɨɪɨɣ ɪɚɡɦɟ-
ɳɟɧɵ ɜɫɟ ɷɥɟɤɬɪɨɧɧɵɟ ɤɨɦɩɨɧɟɧɬɵ. 

Ʌɢɬɢɟɜɚɹ ɛɚɬɚɪɟɹ ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɨɬɞɟɥɶɧɨɦ ɨɬɫɟɤɟ ɢ ɭɞɟɪɠɢɜɚɟɬɫɹ ɜ 
ɤɨɪɩɭɫɟ ɫɩɟɰɢɚɥɶɧɨɣ ɤɪɵɲɤɨɣ ɫ ɩɨɦɨɳɶɸ ɜɢɧɬɨɜ. Ɍɚɤɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ 
ɩɨɡɜɨɥɹɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɡɚɦɟɧɭ ɛɚɬɚɪɟɣ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɦɟɫɬɟ ɭɫɬɚ-
ɧɨɜɤɢ ɩɪɢɛɨɪɚ (ɫɦ. ɪɚɡɞɟɥ 9). 

ɇɚ ɪɢɫɭɧɤɚɯ 3.1  3.3 ɩɨɤɚɡɚɧɨ ɪɚɫɩɨɥɨɠɟɧɢɟ ɨɪɝɚɧɨɜ ɜɡɚɢɦɨɞɟɣ-
ɫɬɜɢɹ ɫ ɨɩɟɪɚɬɨɪɨɦ, ɫɨɟɞɢɧɢɬɟɥɟɣ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɜɧɟɲɧɢɯ ɰɟɩɟɣ, 
ɦɚɪɤɢɪɨɜɤɢ, ɩɥɨɦɛ ɢɡɝɨɬɨɜɢɬɟɥɹ ɢ ɩɨɜɟɪɢɬɟɥɹ, ɚ ɬɚɤɠɟ ɞɚɧɵ ɭɫɬɚɧɨɜɨɱ-
ɧɵɟ ɪɚɡɦɟɪɵ. 

Ɍɟɩɥɨɜɵɱɢɫɥɢɬɟɥɶ ɤɪɟɩɢɬɫɹ ɧɚ ɪɨɜɧɨɣ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɫ ɩɨ-
ɦɨɳɶɸ ɱɟɬɵɪɟɯ ɜɢɧɬɨɜ. Ʉɨɪɩɭɫ ɧɚɜɟɲɢɜɚɟɬɫɹ ɧɚ ɞɜɚ ɜɢɧɬɚ, ɩɪɢ ɷɬɨɦ ɢɯ 
ɝɨɥɨɜɤɢ ɮɢɤɫɢɪɭɸɬɫɹ ɜ ɩɚɡɚɯ ɩɟɬɟɥɶ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɜɟɪɯɧɢɯ ɭɝɥɚɯ 
ɡɚɞɧɟɣ ɫɬɟɧɤɢ, ɢ ɩɪɢɠɢɦɚɟɬɫɹ ɞɜɭɦɹ ɜɢɧɬɚɦɢ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɹ ɜ ɧɢɠɧɢɯ 
ɭɝɥɚɯ. Ɇɨɧɬɚɠɧɵɣ ɨɬɫɟɤ ɡɚɤɪɵɜɚɟɬɫɹ ɤɪɵɲɤɨɣ, ɜ ɤɨɬɨɪɨɣ ɭɫɬɚɧɨɜɥɟɧɵ 
ɤɚɛɟɥɶɧɵɟ ɜɜɨɞɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɦɟɯɚɧɢɱɟɫɤɨɟ ɤɪɟɩɥɟɧɢɟ ɤɚɛɟɥɟɣ 
ɜɧɟɲɧɢɯ ɰɟɩɟɣ. ɉɨɞɤɥɸɱɟɧɢɟ ɰɟɩɟɣ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɲɬɟɤɟɪɨɜ, 
ɫɧɚɛɠɟɧɧɵɯ ɜɢɧɬɨɜɵɦɢ ɡɚɠɢɦɚɦɢ ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɫ ɩɪɨɜɨɞɧɢɤɚɦɢ ɤɚ-
ɛɟɥɟɣ. ɋɚɦɢ ɲɬɟɤɟɪɵ ɮɢɤɫɢɪɭɸɬɫɹ ɜ ɝɧɟɡɞɚɯ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɩɟɱɚɬ-
ɧɨɣ ɩɥɚɬɟ. Ʉɨɧɫɬɪɭɤɰɢɹ ɤɪɵɲɤɢ ɦɨɧɬɚɠɧɨɝɨ ɨɬɫɟɤɚ ɩɨɡɜɨɥɹɟɬ ɧɟ ɩɪɨɢɡ-
ɜɨɞɢɬɶ ɩɨɥɧɵɣ ɞɟɦɨɧɬɚɠ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ, ɤɨɝɞɚ ɧɟɨɛɯɨɞɢɦɨ 
ɜɪɟɦɟɧɧɨ ɫɧɹɬɶ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɶ ɫ ɷɤɫɩɥɭɚɬɚɰɢɢ – ɞɨɫɬɚɬɨɱɧɨ ɥɢɲɶ 
ɪɚɫɱɥɟɧɢɬɶ ɲɬɟɤɟɪɧɵɟ ɫɨɟɞɢɧɢɬɟɥɢ. 
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Ɋɢɫɭɧɨɤ 3.1 – ȼɢɞ ɫɩɟɪɟɞɢ 
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ɝɧɟɡɞɚ ɞɥɹ 
ɩɨɞɤɥɸɱɟɧɢɹ 
ɜɧɟɲɧɢɯ ɰɟɩɟɣ 

ɩɟɪɟɤɥɸɱɚɬɟɥɶ 
ɡɚɳɢɬɵ ɞɚɧɧɵɯ 
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Ɋɢɫɭɧɨɤ 3.2 – Ɇɨɧɬɚɠɧɵɣ ɨɬɫɟɤ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ ɋɉɌ943.1 

  

ɋɉɌ943 ɬɚɛɥɨ 

ɤɥɚɜɢɚɬɭɪɚ 

ɨɩɬɢɱɟɫɤɢɣ ɩɨɪɬ 

ɤɪɟɩɥɟɧɢɟ ɤɪɵɲɤɢ  
ɦɨɧɬɚɠɧɨɝɨ ɨɬɫɟɤɚ 

ɨɬɜɟɪɫɬɢɹ ɞɥɹ  
ɧɚɜɟɫɧɵɯ ɩɥɨɦɛ 

ɤɚɛɟɥɶɧɵɟ ɜɜɨɞɵ 
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Ɋɢɫɭɧɨɤ 3.3 – ȼɢɞ ɫɡɚɞɢ. ɍɫɬɚɧɨɜɨɱɧɵɟ ɪɚɡɦɟɪɵ 

 

4  ɋɯɟɦɵ ɩɨɬɪɟɛɥɟɧɢɹ 
ɉɨɧɹɬɢɟ ɫɯɟɦɚ ɩɨɬɪɟɛɥɟɧɢɹ (ɋɉ) ɨɛɴɟɞɢɧɹɟɬ ɨɫɨɛɟɧɧɨɫɬɢ ɤɨɧɤɪɟɬ-

ɧɨɝɨ ɭɡɥɚ ɭɱɟɬɚ: ɤɨɧɮɢɝɭɪɚɰɢɸ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɫɨɫɬɚɜ ɢ ɪɚɡɦɟɳɟɧɢɟ ɨɫ-
ɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɪɟɞɫɬɜ ɢɡɦɟɪɟɧɢɣ. Ɍɚɤɢɯ ɫɯɟɦ ɨɞɢɧɧɚɞɰɚɬɶ, 

ɩɪɢɱɟɦ ɞɥɹ ɤɚɠɞɨɝɨ ɬɟɩɥɨɜɨɝɨ ɜɜɨɞɚ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɚ ɥɸɛɚɹ ɢɡ ɧɢɯ. 
ɇɨɦɟɪ ɫɯɟɦɵ – ɨɛɹɡɚɬɟɥɶɧɵɣ ɧɚɫɬɪɨɟɱɧɵɣ ɩɚɪɚɦɟɬɪ. ɉɪɢ ɩɨɞɝɨɬɨɜɤɟ 
ɛɚɡɵ ɧɚɫɬɪɨɟɱɧɵɯ ɞɚɧɧɵɯ ɨɧ ɞɨɥɠɟɧ ɛɵɬɶ ɡɚɞɚɧ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɤɚɤ 
ɞɥɹ ɩɟɪɜɨɝɨ, ɬɚɤ ɢ ɜɬɨɪɨɝɨ ɬɟɩɥɨɜɨɝɨ ɜɜɨɞɚ.  
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ɋɯɟɦɵ ɩɨɬɪɟɛɥɟɧɢɹ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɦ ɪɚɫɱɟɬɧɵɟ ɮɨɪɦɭɥɵ ɩɪɢ-
ɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. Ɂɞɟɫɶ ɢ ɞɚɥɟɟ ɩɪɢɧɹɬɵ ɨɛɨɡɧɚɱɟɧɢɹ: 

Ɍɋ1, Ɍɋ2, Ɍɋ3 – ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɬɟɦɩɟɪɚɬɭɪɵ;  
ɉȾ1, ɉȾ2 – ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɞɚɜɥɟɧɢɹ; 
ȼɋ1, ȼɋ2, ȼɋ3 – ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɨɛɴɟɦɚ; 
Q, Qɝ – ɬɟɩɥɨɜɚɹ ɷɧɟɪɝɢɹ; 
V1, V2, V3 – ɨɛɴɟɦ;  
M1, M2, M3 – ɦɚɫɫɚ;  

Э1, Э2, Э3, Эɯ, ΔЭ – ɬɟɦɩɟɪɚɬɭɪɚ ɢ ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ;  
ɋ1, ɋ2, ɋ3 – ɰɟɧɚ ɢɦɩɭɥɶɫɚ; 
N1, N2, N3 – ɤɨɥɢɱɟɫɬɜɨ ɢɦɩɭɥɶɫɨɜ; 
ρ1, ρ2, ρ3, ρɯ – ɩɥɨɬɧɨɫɬɶ; 

h1, h2, h3, hɯ – ɷɧɬɚɥɶɩɢɹ. 
 

Ɍɚɛɥɢɰɚ 4.1 – ɋɯɟɦɵ ɩɨɬɪɟɛɥɟɧɢɹ ɩɨ ɤɚɠɞɨɦɭ ɬɟɩɥɨɜɨɦɭ ɜɜɨɞɭ 

№ 
Ɍɨɩɨɥɨɝɢɹ ɬɟɩɥɨɨɛɦɟɧɧɨɝɨ 

ɤɨɧɬɭɪɚ 
Ɋɚɫɱɟɬɧɵɟ ɮɨɪɦɭɥɵ 

0 

 

V2 

V1 

ȼɋ2 

ȼɋ1 Ɍɋ1 

Ɍɋ2 

t1 

t2 

Ɍɋ3 
t3 

ɉȾ1 

ɉȾ2 

Ɋ1 

Ɋ2 

 

V1=ɋ1N1; V2=ɋ2N2; V3=M3/ρ3 

Δt=t1–t2 

M1=ρ1V1; M2=ρ2V2; M3=M1–M2 

Q=M1(h1–h2)+(M1–Ɇ2)(h2–hx) 

Qɝ=M3(h3–hx) 

1 

 

V2 

V1 

ȼɋ2 

ȼɋ1 Ɍɋ1 

Ɍɋ2 

t1 

t2 

Ɍɋ3 
t3 

ɉȾ1 

ɉȾ2 

Ɋ1 

Ɋ2 

V3 

ȼɋ3 

 

V1=ɋ1N1; V2=ɋ2N2; V3=ɋ3N3 

ΔЭ=Э1–t2 

M1=ρ1V1; M2=ρ2V2; M3=ρ3V3 

Q=M1(h1–h2)+M3(h2–hx) 

Qɝ=M3(h3–hx) 

2 

 

V2 

V1 

ȼɋ2 

ȼɋ1 Ɍɋ1 

Ɍɋ2 

t1 

t2 

ɉȾ1 

ɉȾ2 

Ɋ1 

Ɋ2 

V3 

ȼɋ3  

V1=ɋ1N1; V2=ɋ2N2; V3=ɋ3N3 

ΔЭ=Э1–t2 

M1=ρ1V1; M2=ρ2V2 

M3=M1–M2+ρ2V3 

Q=M1(h1–h2)+M3(h2–hx) 
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№ 
Ɍɨɩɨɥɨɝɢɹ ɬɟɩɥɨɨɛɦɟɧɧɨɝɨ 

ɤɨɧɬɭɪɚ 
Ɋɚɫɱɟɬɧɵɟ ɮɨɪɦɭɥɵ 

3 

 

V2 

V1 

ȼɋ2 

ȼɋ1 Ɍɋ1 

Ɍɋ2 

t1 

t2 

t3 

ɉȾ1 

ɉȾ2 

Ɋ1 

Ɋ2 

Ɍɋ3 
V3 ȼɋ3 

 

V1=ɋ1N1; V2=ɋ2N2; V3=ɋ3N3 

ΔЭ=Э1–t2 

M1=ρ1V1; M2=ρ2V2; M3=ρ3V3 

Q=M1(h1–h2)+M3(h3–hɯ) 
Qɝ=M3(h3–Сɯ) 

4 

 

V2 

V1 

ȼɋ2 

ȼɋ1 Ɍɋ1 

Ɍɋ2 

t1 

t2 

Ɍɋ3 
t3 

ɉȾ1 

ɉȾ2 

Ɋ1 

Ɋ2 

V3 

ȼɋ3 

 

V1=ɋ1N1; V2=ɋ2N2; V3=ɋ3N3 

ΔЭ=Э1–t2 

M1=ρ1V1; M2=ρ2V2; M3=ρ3V3 

Q=M1(h1–h2)+(M1–Ɇ2)(h2–hx) 

Qɝ=M3(h3–hx) 

5 

 
V1 

ȼɋ1 Ɍɋ1 

Ɍɋ2 

t1 

t2 

ɉȾ1 

ɉȾ2 

Ɋ1 

Ɋ2 

 

V1=ɋ1N1 

Δt=t1–t2 

M1=ρ1V1; M2=M1 

Q=M1(h1–h2) 

6 

 

V1=ɋ1N1; V2=ɋ2N2; V3=ɋ3N3 

M1=ρ1V1; M2=ρ2V2; M3=ρ3V3 

Q=M1(h1–hɯ)+M2(h2–hx)+ 

 +M3(h3–hx) 

Qɝ=M3(h3–hx) 

7 

 

V1=ɋ1N1; M1=ρ1V1 

Q=M1(h1–hɯ) 

8 

 

V2 

V1 

ȼɋ2 

ȼɋ1 Ɍɋ1 

Ɍɋ2 

t1 

t2 

ɉȾ1 

ɉȾ2 

Ɋ1 

Ɋ2 

t3 
Ɍɋ3 

V3 ȼɋ3 

 

V1=ɋ1N1; V2=ɋ2N2; V3=ɋ3N3 

ΔЭ=Э1–t2 

M1=ρ1V1; M2=ρ2V2; M3=ρ3V3 

Q=M1(h1–С2)+(Ɇ1–Ɇ2)(h2–hx)+ 

 +M3(h3–hx) 

Qɝ=M3(h3–hx) 

 

V2 

V1 

ȼɋ2 

ȼɋ1 Ɍɋ1 

Ɍɋ2 

t1 

t2 

V3 
ȼɋ3 Ɍɋ3 

T3 

ɉȾ1 

ɉȾ2 

Ɋ1 

Ɋ2 

 

V1 

ȼɋ1 Ɍɋ1 ɉȾ1 
Ɋ1 t1 
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№ 
Ɍɨɩɨɥɨɝɢɹ ɬɟɩɥɨɨɛɦɟɧɧɨɝɨ 

ɤɨɧɬɭɪɚ 
Ɋɚɫɱɟɬɧɵɟ ɮɨɪɦɭɥɵ 

9 

 

V2 

V1 

ȼɋ2 

ȼɋ1 

V3 ȼɋ3 

 

V1=ɋ1N1; V2=ɋ2N2; V3=ɋ3N3 

10 

 

V2 

ȼɋ2 

Ɍɋ1 

Ɍɋ2 

t1 

t2 

ɉȾ1 

ɉȾ2 

Ɋ1 

Ɋ2 

V3 ȼɋ3 
Ɍɋ3 

t3 

 

V2=ɋ2N2; V3=ɋ3N3 

ΔЭ=Э1–t2 

M2=ρ2V2; M1=M2; M3=ρ3V3 

Q=M1(h1–h2)+M3(h2–hx) 

Qɝ=M3(h3–hx) 

11-

-99 
ȼȼɈȾ ɈɌɄɅɘɑȿɇ – 

 

ɉɪɢɜɟɞɟɧɧɵɟ ɫɯɟɦɵ ɩɨɬɪɟɛɥɟɧɢɹ ɹɜɥɹɸɬɫɹ ɛɚɡɨɜɵɦɢ – ɫɨɫɬɚɜ ɢ ɪɚɫ-
ɩɨɥɨɠɟɧɢɟ ɢɯ ɷɥɟɦɟɧɬɨɜ ɦɨɝɭɬ ɛɵɬɶ ɜ ɨɩɪɟɞɟɥɟɧɧɵɯ ɩɪɟɞɟɥɚɯ ɢɡɦɟ-
ɧɟɧɵ. ɇɚ ɪɢɫɭɧɤɟ 4.1 ɩɨɤɚɡɚɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɚɧɚɥɨɜ Ɍȼ1 ɢ Ɍȼ2 ɞɥɹ 
ɭɱɟɬɚ ɜ ɫɯɟɦɟ ɫ ɰɢɪɤɭɥɹɰɢɟɣ Ƚȼɋ. ȼ ɩɪɢɜɟɞɟɧɧɨɦ ɩɪɢɦɟɪɟ ɩɚɪɚɦɟɬɪ 
ɋɉ=0 ɧɚɡɧɚɱɟɧ ɩɨ ɨɛɨɢɦ ɬɟɩɥɨɜɵɦ ɜɜɨɞɚɦ. 

 

 
 

Ɋɢɫɭɧɨɤ 4.1  ɉɪɢɦɟɪ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ ɞɥɹ ɨɛɫɥɭɠɢɜɚ-
ɧɢɹ ɫɯɟɦɵ ɫ ɰɢɪɤɭɥɹɰɢɟɣ Ƚȼɋ 

  

Ɍȼ2 

Ƚȼɋ 

Ɉȼ 

V2 

V1 

ȼɋ2 

ȼɋ1 Ɍɋ1 ɉȾ1 

Ɍɋ2 ɉȾ2 

Ɋ1 t1 

t2 Ɋ2 

V2 

V1 

ȼɋ2 

ȼɋ1 Ɍɋ1 

Ɍɋ2 

t1 

t2 

Ɍȼ1 
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5 ɋɬɪɭɤɬɭɪɚ ɞɚɧɧɵɯ 

5.1 Ɋɚɡɞɟɥɵ ɞɚɧɧɵɯ 

ȼɫɟ ɞɚɧɧɵɟ, ɬɚɤ ɢɥɢ ɢɧɚɱɟ ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɫɨɫɬɨɹɧɢɟ ɢɡɦɟɪɹɟ-
ɦɨɣ ɫɪɟɞɵ ɢ ɨɬɪɚɠɚɸɳɢɟ ɩɪɨɰɟɫɫ ɭɱɟɬɚ, ɪɚɡɛɢɬɵ ɧɚ ɪɚɡɞɟɥɵ: 
"ɈȻɓ" (ɨɛɳɢɣ), "Ɍȼ1" (ɩɟɪɜɵɣ ɬɟɩɥɨɜɨɣ ɜɜɨɞ), "Ɍȼ2" (ɜɬɨɪɨɣ ɬɟɩ-
ɥɨɜɨɣ ɜɜɨɞ) ɢ "?" (ɫɩɪɚɜɨɱɧɵɣ ɪɚɡɞɟɥ), ɧɚɜɢɝɚɰɢɹ ɩɨ ɤɨɬɨɪɵɦ ɨɫɭ-
ɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɦɧɨɝɨɭɪɨɜɧɟɜɨɣ ɫɢɫɬɟɦɵ ɦɟɧɸ.  

Ƚɥɚɜɧɨɟ ɦɟɧɸ ɫɨɞɟɪɠɢɬ ɧɚɢɦɟɧɨɜɚɧɢɹ ɪɚɡɞɟɥɨɜ ɞɚɧɧɵɯ, ɤɚɤ ɩɨɤɚɡɚɧɨ 
ɧɚ ɪɢɫɭɧɤɟ 5.1. ɇɚ ɪɢɫɭɧɤɟ 5.2 ɩɨɤɚɡɚɧɨ ɪɚɡɦɟɳɟɧɢɟ ɧɚ ɬɚɛɥɨ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɨɛɥɟɝɱɚɸɳɟɣ ɧɚɜɢɝɚɰɢɸ ɩɨ ɫɢɫɬɟɦɟ ɦɟɧɸ. 

Ʉɨɝɞɚ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɶ ɪɚɛɨɬɚɟɬ ɧɚ ɚɜɬɨɧɨɦɧɨɦ ɩɢɬɚɧɢɢ ɧɚ ɬɚɛɥɨ 

ɪɚɡɦɟɳɚɟɬɫɹ ɫɬɢɥɢɡɨɜɚɧɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɛɚɬɚɪɟɢ. Ⱦɥɹ ɷɤɨɧɨɦɢɢ ɟɟ ɪɟ-
ɫɭɪɫɚ ɬɚɛɥɨ ɝɚɫɢɬɫɹ, ɟɫɥɢ ɜ ɬɟɱɟɧɢɟ ɩɪɢɦɟɪɧɨ ɞɜɭɯ ɦɢɧɭɬ ɧɟ ɜɵɩɨɥɧɹɥɢɫɶ 
ɧɢɤɚɤɢɟ ɞɟɣɫɬɜɢɹ ɫ ɤɥɚɜɢɚɬɭɪɨɣ. ɉɪɢ ɩɢɬɚɧɢɢ ɩɪɢɛɨɪɚ ɨɬ ɜɧɟɲɧɟɝɨ ɢɫ-
ɬɨɱɧɢɤɚ, ɬɚɛɥɨ ɜɤɥɸɱɟɧɨ ɩɨɫɬɨɹɧɧɨ, ɚ ɡɧɚɱɨɤ ɛɚɬɚɪɟɢ ɩɨɝɚɲɟɧ. 

ɉɟɪɟɦɟɳɟɧɢɟ ɤɭɪɫɨɪɚ ɜɞɨɥɶ ɫɬɪɨɤɢ ɞɥɹ ɜɵɛɨɪɚ ɤɚɤɨɝɨ-ɥɢɛɨ 
ɩɭɧɤɬɚ ɦɟɧɸ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲ  ɢ , ɜɯɨɞ ɜ ɜɵɛɪɚɧ-
ɧɵɣ ɩɭɧɤɬ – ɩɨ ɤɥɚɜɢɲɟ . ȼɨɡɜɪɚɬ ɧɚ ɩɪɟɞɵɞɭɳɢɣ ɭɪɨɜɟɧɶ ɦɟɧɸ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɧɚɠɚɬɢɸ ɤɥɚɜɢɲɢ Ɇȿɇɘ, ɞɥɹ ɜɨɡɜɪɚɬɚ ɜ  ɝɥɚɜɧɨɟ 
ɦɟɧɸ ɧɟɨɛɯɨɞɢɦɨ ɞɥɢɬɟɥɶɧɨɟ, ɛɨɥɟɟ ɨɞɧɨɣ ɫɟɤɭɧɞɵ, ɧɚɠɚɬɢɟ ɧɚ ɤɥɚ-
ɜɢɲɭ Ɇȿɇɘ. 

ȼ ɧɚɫɬɨɹɳɟɦ ɪɭɤɨɜɨɞɫɬɜɟ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɞɟɬɚɥɶɧɨ ɜɫɟ ɜɨɡ-
ɦɨɠɧɵɟ ɩɪɢɟɦɵ ɨɛɳɟɧɢɹ ɫ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɟɦ; ɫɜɟɞɟɧɢɣ, ɩɪɢɜɨɞɢ-
ɦɵɯ ɞɚɥɟɟ ɧɚ ɪɢɫɭɧɤɚɯ, ɞɨɫɬɚɬɨɱɧɨ, ɱɬɨɛɵ, ɧɟ ɢɦɟɹ ɩɪɚɤɬɢɱɟɫɤɢɯ 
ɧɚɜɵɤɨɜ, ɫɪɚɡɭ ɧɚɱɚɬɶ ɪɚɛɨɬɭ ɫ ɧɢɦ. ɇɚ ɫɥɭɱɚɣ ɤɚɤɨɣ-ɥɢɛɨ ɧɟɩɨɧɹɬ-
ɧɨɣ ɫɢɬɭɚɰɢɢ ɫɭɳɟɫɬɜɭɟɬ ɩɪɨɫɬɨɣ ɩɪɢɟɦ: ɧɚɠɢɦɚɬɶ ɤɥɚɜɢɲɭ Ɇȿɇɘ 
– ɷɬɨ ɧɢɱɟɦ ɧɟ ɝɪɨɡɢɬ – ɫɬɨɥɶɤɨ ɪɚɡ, ɫɤɨɥɶɤɨ ɧɭɠɧɨ, ɱɬɨɛɵ ɞɨɛɪɚɬɶɫɹ 
ɞɨ ɡɧɚɤɨɦɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɧɚ ɬɚɛɥɨ ɢ ɫ ɷɬɨɝɨ ɦɟɫɬɚ ɩɪɨɞɨɥɠɢɬɶ ɜɵ-
ɩɨɥɧɟɧɢɟ ɩɪɨɰɟɞɭɪɵ. 

Ⱦɟɬɚɥɶɧɵɣ ɫɨɫɬɚɜ ɤɚɠɞɨɝɨ ɪɚɡɞɟɥɚ ɞɚɧɧɵɯ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɞɚɥɟɟ ɧɚ 
ɭɪɨɜɧɟ ɨɩɢɫɚɧɢɹ ɫɬɪɭɤɬɭɪɵ ɤɚɠɞɨɝɨ ɢɡ ɧɢɯ. 
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Ɋɢɫɭɧɨɤ 5.1 – Ƚɥɚɜɧɨɟ ɦɟɧɸ 

 

 

 
Ɋɢɫɭɧɨɤ 5.2 – Ɋɚɡɦɟɳɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ 

 

5.1.1 Ɋɚɡɞɟɥ ɈȻЩ 

ȼ ɷɬɨɦ ɪɚɡɞɟɥɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɚɪɚɦɟɬɪɵ ɢ ɤɨɦɚɧɞɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ 
ɩɪɢ ɪɚɛɨɬɟ ɫ ɨɛɨɢɦɢ ɬɟɩɥɨɜɵɦɢ ɜɜɨɞɚɦɢ. Ʉ ɬɟɤɭɳɢɦ (ɌȿɄ) ɨɬɧɟɫɟɧɵ 
ɩɚɪɚɦɟɬɪɵ, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ ɦɟɧɹɸɬɫɹ ɜɨ ɜɪɟɦɟɧɢ, ɢ ɫɨɨɛɳɟɧɢɹ ɨ ɜɵ-
ɹɜɥɟɧɧɵɯ ɫɢɫɬɟɦɨɣ ɞɢɚɝɧɨɫɬɢɤɢ ɫɨɛɵɬɢɹɯ (ɇɋ ɢ Ⱦɋ). Ȼɚɡɚ ɧɚɫɬɪɨɟɱ-
ɧɵɯ ɞɚɧɧɵɯ (ȻȾ) – ɷɬɨ ɫɨɜɨɤɭɩɧɨɫɬɶ ɧɚɫɬɪɨɟɱɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɨɛɳɢɯ 

  

ɈȻЩ   Ɍȼ1    Ɍȼ2     ? 

01 – 04 – 05  13 : 00       

ɡɧɚɱɨɤ "ɡɚɳɢɬɚ ɜɤɥɸɱɟɧɚ" 

ɡɧɚɱɨɤ "ɪɚɛɨɬɚ ɨɬ ɛɚɬɚɪɟɢ" 

ɬɟɤɭɳɢɟ ɞɚɬɚ ɢ ɜɪɟɦɹ 

ɇɋ08+                                        1 
01 – 11 – 03   16 : 11          ɇ   ȺɊХ 

Ɉɛɨɡɧɚɱɟɧɢɟ ɪɚɡɞɟɥɚ ɞɚɧɧɵɯ 

0 – ɈȻɓ; 
1 – Ɍȼ1;  
2 – Ɍȼ2;  

Ɉɛɨɡɧɚɱɟɧɢɟ ɬɢɩɚ ɚɪɯɢɜɚ 

ɑ –  ɱɚɫɨɜɨɣ 

ɋ –  ɫɭɬɨɱɧɵɣ  
Ɇ – ɦɟɫɹɱɧɵɣ 

Ʉ – ɤɨɧɬɪɨɥɶɧɵɣ 

ɇ – ɚɪɯɢɜ ɇɋ 

ɂ – ɚɪɯɢɜ ɢɡɦɟɧɟɧɢɣ 

Ɉɛɨɡɧɚɱɟɧɢɟ ɪɚɡɞɟɥɚ ɦɟɧɸ 

ɌȿɄ – ɬɟɤɭɳɢɟ ɩɚɪɚɦɟɬɪɵ; 
ȻȾ –   ɛɚɡɚ ɞɚɧɧɵɯ;  
ɍɉɊ – ɭɩɪɚɜɥɟɧɢɟ; 
ȺɊɏ – ɚɪɯɢɜɵ. 
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ɞɥɹ ɨɛɨɢɯ ɜɜɨɞɨɜ. Ʉɨɦɚɧɞɵ ɭɩɪɚɜɥɟɧɢɹ (ɍɉɊ) ɨɛɟɫɩɟɱɢɜɚɸɬ ɡɚɞɚ-
ɧɢɟ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ. Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ 
ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɨɬ ɩɟɪɜɢɱɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɞɨɫɬɭɩɧɵ ɜ 
ɫɩɢɫɤɟ ɌȿɋɌ (ɌɋɌ). 

 
   ɈȻɓ     Ɍȼ1    Ɍȼ2   ?   

         

           

     ɌȿɄ      ȻȾ     ɍɉɊ  ɌɋɌ     
          

         
 

           

Ɍ  ȿɂ   ɈɉɌɈ  ɋɑ  ɉȿɑ ɍɌɂɅ   

Ⱦ  ɌɈ        

tx  ȾɈ      ɏ5 

tɜ  ɋɊ      ɏ6 

Q  ɑɊ      ɏ7 

Ⱦɋ  ɉɅ        ɏ8 

ɇɋ  NT      X9 

  ɂȾ      ɏ10 

  Ʉɂ      ɏ11 

  ȼɆɇ
ɇɇ

     ɏ12 

  ȼɆɄ      ɏ13 

  Эɯɤ      ɏ14 

  Ɋɯɤ      ɏ15 

  Ɍɋ      ɏ16 
  ɄȾ      ɏ17 

  ɋɇ      ɏ18 

  Ɍɋ3      ɏ19 

  Ʉɍ      ɏ20 

  ɇɍ       
  ɍȼ       

  ɍɇ       

  PW       

  ɍdt       
  Ʉɍ2       

  ɇɍ2       

  ɍȼ2       

  ɍɇ2       

 

Ɋɢɫɭɧɨɤ 5.3 – Ɇɟɧɸ ɪɚɡɞɟɥɚ ɈȻɓ 

  

ɐȿɉɂ  ɆɈȾȿɆ 

ɋɨɯɪɚɧɢɬɶ ȻȾ? 

     ɇȿɌ    ȾȺ 

 

ɈɌɑ Ɉɑɋ 

 ɜ ɨɱɟɪɟɞɢ:0 

ɉɍɋɄ ɋȻɊɈɋ 

ɋɌɈɉ ɋȻɊɈɋ 

  ɋɈɏɊ.ȻȾ  ȼɈɋɋɌ.ȻȾ 

Ɏɚɣɥ: 
DB130115115913 

Ɏɚɣɥ: 
DB130115115913 

 

Ɏɚɣɥ: 
DB130115115913 
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Ɍɟɤɭɳɢɟ ɩɚɪɚɦɟɬɪɵ (ɌȿɄ) 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɩɚɪɚɦɟɬɪɚ 
Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ 

Ɍ 
ȼɪɟɦɹ. ɉɨɤɚɡɚɧɢɹ ɱɚɫɨɜ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ. Ⱦɥɹ ɢɯ 
ɧɚɱɚɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫɥɭɠɢɬ ɩɚɪɚɦɟɬɪ ɌɈ. 

Ⱦ 

Ⱦɚɬɚ. ɉɨɤɚɡɚɧɢɹ ɤɚɥɟɧɞɚɪɹ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ.  
ɇɚɱɚɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ ɤɚɥɟɧɞɚɪɹ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɩɨɦɨ-
ɳɶɸ ɧɚɫɬɪɨɟɱɧɨɝɨ ɩɚɪɚɦɟɬɪɚ ȾɈ. 

tx Ɍɟɦɩɟɪɚɬɭɪɚ ɯɨɥɨɞɧɨɣ ɜɨɞɵ. 
tɜ Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ. 

Q 
Ɍɟɩɥɨɜɚɹ ɷɧɟɪɝɢɹ. ȼɵɱɢɫɥɹɟɬɫɹ ɤɚɤ ɫɭɦɦɚ ɧɚɤɨɩɥɟɧɧɵɯ 
ɡɧɚɱɟɧɢɣ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɩɨ ɜɜɨɞɚɦ Ɍȼ1 ɢ Ɍȼ2. 

ɇɋ 
ɋɨɨɛɳɟɧɢɟ1 "ɧɟɲɬɚɬɧɚɹ ɫɢɬɭɚɰɢɹ", ɫɨɞɟɪɠɚɳɟɟ ɧɨɦɟɪ 
ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ ɬɟɤɭɳɢɣ ɦɨɦɟɧɬ ɫɨɛɵɬɢɹ2. 

Ⱦɋ 
ɋɨɨɛɳɟɧɢɟ "ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɟ ɫɨɨɛɳɟɧɢɟ", ɫɨɞɟɪɠɚɳɟɟ 
ɧɨɦɟɪ ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ ɬɟɤɭɳɢɣ ɦɨɦɟɧɬ ɫɨɛɵɬɢɹ3. 

 

ɇɚ ɪɢɫɭɧɤɟ 5.4 ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɧɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɣ 
ɩɪɢ ɩɪɨɫɦɨɬɪɟ ɫɩɢɫɤɚ ɬɟɤɭɳɢɯ ɩɚɪɚɦɟɬɪɨɜ ɜ ɪɚɡɞɟɥɟ ɈȻɓ. Ɂɧɚɱɟɧɢɹ ɩɚ-
ɪɚɦɟɬɪɨɜ ɩɪɢɜɟɞɟɧɵ ɞɥɹ ɩɪɢɦɟɪɚ.  

ɇɚ ɪɢɫɭɧɤɟ ɩɪɢɜɟɞɟɧɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɟ ɫɨɫɬɨɹɧɢɹ ɬɚɛɥɨ ɢ ɩɨɪɹɞɨɤ 
ɧɚɠɚɬɢɹ ɤɥɚɜɢɲ. Ɂɧɚɱɨɤ  ɨɡɧɚɱɚɟɬ ɨɞɧɨɤɪɚɬɧɨɟ ɧɚɠɚɬɢɟ ɧɚ ɤɥɚɜɢɲɭ 
"ɫɬɪɟɥɤɚ ɜɧɢɡ", ɡɧɚɱɨɤ  – ɦɧɨɝɨɤɪɚɬɧɨɟ ɧɚɠɚɬɢɟ. Ɂɧɚɱɤɢ  ɢ  

ɭɤɚɡɵɜɚɸɬ ɧɚ ɬɨ, ɱɬɨ ɩɚɪɚɦɟɬɪ ɦɨɠɧɨ ɜɵɜɟɫɬɢ ɧɚ ɬɚɛɥɨ ɤɚɤ ɦɧɨɝɨɤɪɚɬ-
ɧɵɦ ɧɚɠɚɬɢɟɦ ɤɥɚɜɢɲɢ "ɫɬɪɟɥɤɚ ɜɧɢɡ", ɬɚɤ ɢ ɦɧɨɝɨɤɪɚɬɧɵɦ ɧɚɠɚɬɢɟɦ 
ɤɥɚɜɢɲɢ "ɫɬɪɟɥɤɚ ɜɜɟɪɯ". ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɜɫɟ ɫɩɢɫɤɢ ɜ ɩɪɢɛɨɪɟ 
ɨɪɝɚɧɢɡɨɜɚɧɵ ɩɨ ɩɪɢɧɰɢɩɭ ɤɨɥɶɰɚ ɢ ɢɯ ɩɪɨɥɢɫɬɵɜɚɧɢɟ ɜɨɡɦɨɠɧɨ, ɤɚɤ 
ɫɧɢɡɭ ɜɜɟɪɯ, ɬɚɤ ɢ ɫɜɟɪɯɭ ɜɧɢɡ. Ɇɧɨɝɨɤɪɚɬɧɵɟ ɧɚɠɚɬɢɹ ɜ ɬɟɩɥɨɜɵɱɢɫɥɢ-
ɬɟɥɟ ɦɨɠɧɨ ɡɚɦɟɧɢɬɶ ɞɥɢɬɟɥɶɧɵɦ – ɷɬɨ ɩɪɢɜɟɞɟɬ ɤ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ "ɩɪɨ-
ɤɪɭɬɤɟ" ɫɩɢɫɤɚ. 

                                                 
1 ɉɨɞɪɨɛɧɨ ɨ ɫɨɨɛɳɟɧɢɹɯ Ⱦɋ ɢ ɇɋ ɫɦ. ɜ ɝɥɚɜɟ 6. 
2 Ⱦɚɥɟɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɟɪɦɢɧ "ɫɨɛɵɬɢɟ ɇɋ". 
3 Ⱦɚɥɟɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɟɪɦɢɧ "ɫɨɛɵɬɢɟ Ⱦɋ". 
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Ɋɢɫɭɧɨɤ 5.4 – ɉɪɨɫɦɨɬɪ ɫɩɢɫɤɚ ɬɟɤɭɳɢɯ ɩɚɪɚɦɟɬɪɨɜ 

 

Ȼɚɡɚ ɧɚɫɬɪɨɟɱɧɵɯ ɞɚɧɧɵɯ (ȻȾ) 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɩɚɪɚɦɟɬɪɚ 
Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ 

ȿɂ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɣ (0; 1; 2). 0 – ДȽɤɚɥ ɢ ɤɝɫ/ɫɦ2];  

1 – ДȽȾɠ ɢ ɆɉɚЖ; 2 – ДMАС ɢ ɛɚɪЖ. 
ɌɈ ȼɪɟɦɹ ɨɬɫɱɟɬɚ. ɋɥɭɠɢɬ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɜɧɭɬɪɟɧɧɢɯ ɱɚ-

ɫɨɜ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ. Ɂɚɞɚɟɬɫɹ ɜ ɮɨɪɦɚɬɟ ɱɚɫɵ-ɦɢ-
ɧɭɬɵ-ɫɟɤɭɧɞɵ. Ⱦɢɚɩɚɡɨɧ ɡɚɞɚɧɢɹ ɱɚɫɨɜ – ɨɬ 00 ɞɨ 23, 
ɦɢɧɭɬ – ɨɬ 00 ɞɨ 59, ɫɟɤɭɧɞ – ɨɬ 00 ɞɨ 59. ɂɡɦɟɧɟɧɢɟ 
ɜɪɟɦɟɧɢ ɨɬɫɱɟɬɚ ɩɪɢɜɨɞɢɬ ɤ ɢɡɦɟɧɟɧɢɸ ɟɫɬɟɫɬɜɟɧɧɨɝɨ 
ɩɨɪɹɞɤɚ ɜɟɞɟɧɢɹ ɚɪɯɢɜɨɜ. 

ȾɈ Ⱦɚɬɚ ɨɬɫɱɟɬɚ. ɋɥɭɠɢɬ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɤɚɥɟɧɞɚɪɹ ɬɟɩɥɨ-
ɜɵɱɢɫɥɢɬɟɥɹ. Ɂɚɞɚɟɬɫɹ ɜ ɮɨɪɦɚɬɟ ɞɟɧɶ-ɦɟɫɹɰ-ɝɨɞ; ɞɢɚ-
ɩɚɡɨɧ ɡɚɞɚɧɢɹ ɞɧɹ – ɨɬ 01 ɞɨ 31, ɦɟɫɹɰɚ – ɨɬ 01 ɞɨ 12, 
ɝɨɞɚ – ɨɬ 00 ɞɨ 99. ɂɡɦɟɧɟɧɢɟ ɞɚɬɵ ɨɬɫɱɟɬɚ ɩɪɢɜɨɞɢɬ ɤ 

ɢɡɦɟɧɟɧɢɸ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɩɨɪɹɞɤɚ ɜɟɞɟɧɢɹ ɚɪɯɢɜɨɜ. 
ɋɊ Ɋɚɫɱɟɬɧɵɟ ɫɭɬɤɢ. Ɉɩɪɟɞɟɥɹɸɬ ɞɚɬɭ ɨɤɨɧɱɚɧɢɹ ɦɟɫɹɱ-

ɧɵɯ ɢɧɬɟɪɜɚɥɨɜ ɚɪɯɢɜɢɪɨɜɚɧɢɹ. Ɂɚɞɚɸɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 
ɨɬ 01 ɞɨ 28 ɫɭɬɨɤ. 

ɌȿɄ    ȻȾ   ɍɉɊ  ɌɋɌ              0    
11 – 11 – 03  10 : 02       

ɈȻЩ   Ɍȼ1    Ɍȼ2     ? 
11 – 11 – 03  10 : 01       

 

T= 10 – 02 – 58                                 
11 – 11 – 03  10 : 02                 ɌȿɄ 

 

  
 

tɜ= 23,22  °ɋ                                  0 
11 – 11 – 03  10 : 03                 ɌȿɄ      

ɌȿɄ   ȻȾ   ɍɉɊ                            0 

11 – 11 – 03  10 : 03       

ɦɟɧɸ 
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ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɚɪɚɦɟɬɪɚ 

Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ 

ЧɊ Ɋɚɫɱɟɬɧɵɣ ɱɚɫ. Ɉɩɪɟɞɟɥɹɟɬ ɜɪɟɦɹ ɨɤɨɧɱɚɧɢɹ ɫɭɬɨɱɧɵɯ 
ɢ ɦɟɫɹɱɧɵɯ ɢɧɬɟɪɜɚɥɨɜ ɚɪɯɢɜɢɪɨɜɚɧɢɹ. Ɂɚɞɚɟɬɫɹ ɜ ɞɢɚ-
ɩɚɡɨɧɟ 00...23 ɱ. 

ɉɅ ɉɟɪɟɜɨɞ ɱɚɫɨɜ ɧɚ ɡɢɦɧɟɟ ɢ ɥɟɬɧɟɟ ɜɪɟɦɹ. ɉɪɢ ɧɚɡɧɚɱɟɧɢɢ 
ɉɅ=0 ɩɟɪɟɜɨɞ ɱɚɫɨɜ ɧɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ. ȿɫɥɢ ɉɅ=1 ɚɜɬɨ-
ɦɚɬɢɱɟɫɤɢ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɟɧ ɩɟɪɟɜɨɞ ɱɚɫɨɜ ɧɚ ɱɚɫ ɧɚɡɚɞ 
ɜ 3 ɱɚɫɚ ɧɨɱɢ ɩɨɫɥɟɞɧɟɝɨ ɜɨɫɤɪɟɫɟɧɶɹ ɨɤɬɹɛɪɹ ɢ ɧɚ ɱɚɫ 
ɜɩɟɪɟɞ ɜ 2 ɱɚɫɚ ɧɨɱɢ ɩɨɫɥɟɞɧɟɝɨ ɜɨɫɤɪɟɫɟɧɶɹ ɦɚɪɬɚ. 

NT ɋɟɬɟɜɨɣ ɧɨɦɟɪ (0…99). ɂɫɩɨɥɶɡɭɟɬɫɹ ɜ ɡɚɩɪɨɫɚɯ ɫɨ ɫɬɨ-
ɪɨɧɵ ɤɨɦɩɶɸɬɟɪɚ ɢɥɢ ɩɪɢɧɬɟɪɧɨɝɨ ɚɞɚɩɬɟɪɚ Ⱥɉɋ45. 
ɉɪɢ ɩɚɪɚɥɥɟɥɶɧɨɦ ɩɨɞɤɥɸɱɟɧɢɢ ɧɟɫɤɨɥɶɤɢɯ ɬɟɩɥɨɜɵ-
ɱɢɫɥɢɬɟɥɟɣ ɢɯ ɫɟɬɟɜɵɟ ɧɨɦɟɪɚ ɞɨɥɠɧɵ ɪɚɡɥɢɱɚɬɶɫɹ, ɜ 
ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɩɪɢɛɨɪɵ ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɨɞɧɨɡɧɚɱɧɨ 
ɨɩɨɡɧɚɧɵ. Ⱦɥɹ ɨɞɢɧɨɱɧɨɝɨ ɩɪɢɛɨɪɚ ɫɟɬɟɜɨɣ ɧɨɦɟɪ 
ɦɨɠɧɨ ɧɟ ɡɚɞɚɜɚɬɶ. 

ɂȾ ɂɞɟɧɬɢɮɢɤɚɬɨɪ (0…99999999) ɋɥɭɠɢɬ ɞɥɹ ɭɩɨɪɹɞɨɱɢ-
ɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɢ, ɩɨɥɭɱɚɟɦɨɣ ɨɬ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɩɪɢ-
ɛɨɪɨɜ ɭɱɟɬɚ ɜ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ɫɢɫɬɟɦɚɯ ɫɛɨɪɚ ɢ ɨɛɪɚ-
ɛɨɬɤɢ ɞɚɧɧɵɯ. ɂɞɟɧɬɢɮɢɤɚɬɨɪ ɨɛɵɱɧɨ ɡɚɞɚɟɬɫɹ ɪɚɜɧɵɦ 
ɡɚɜɨɞɫɤɨɦɭ ɧɨɦɟɪɭ ɩɪɢɛɨɪɚ. 

Ʉɂ Ʉɨɧɮɢɝɭɪɚɰɢɹ ɢɧɬɟɪɮɟɣɫɚ (0;1;2). 

0 – ɩɨɞɤɥɸɱɟɧɢɟ ɚɞɚɩɬɟɪɚ Ⱥɉɋ45, ɤɨɦɩɶɸɬɟɪɚ ɢɥɢ 
ɞɪɭɝɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɫɤɨɪɨɫɬɢ 2400 ɛɢɬ/ɫ; 
1 – ɩɨɞɤɥɸɱɟɧɢɟ ɜɧɟɲɧɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɜɹɡɢ ɧɚ ɫɤɨ-
ɪɨɫɬɢ 9600 ɛɢɬ/ɫ; 
2 – ɩɨɞɤɥɸɱɟɧɢɟ ɜɧɟɲɧɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɜɹɡɢ ɧɚ ɫɤɨ-
ɪɨɫɬɢ 19200 ɛɢɬ/ɫ. 

Ɂɧɚɱɟɧɢɟ ɷɬɨɝɨ ɩɚɪɚɦɟɬɪɚ ɧɟ ɜɥɢɹɟɬ ɧɚ ɨɛɦɟɧ ɞɚɧɧɵɦɢ 
ɫ ɜɧɟɲɧɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɱɟɪɟɡ ɨɩɬɨɩɨɪɬ.  

ȼɆɇ ɇɚɱɚɥɨ ɪɚɡɪɟɲɟɧɧɨɝɨ ɢɧɬɟɪɜɚɥɚ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɦɨ-
ɞɟɦɚ. Ɂɚɞɚɟɬɫɹ ɜ ɮɨɪɦɚɬɟ ɱɚɫɵ-ɦɢɧɭɬɵ (00-00…23-59).  

ȼɆɄ Ʉɨɧɟɰ ɪɚɡɪɟɲɟɧɧɨɝɨ ɢɧɬɟɪɜɚɥɚ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɦɨ-
ɞɟɦɚ. Ɂɚɞɚɟɬɫɹ ɜ ɮɨɪɦɚɬɟ ɱɚɫɵ-ɦɢɧɭɬɵ (00-00…23-59). 
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ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɚɪɚɦɟɬɪɚ 

Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ 

tɯк Ʉɨɧɫɬɚɧɬɚ ɬɟɦɩɟɪɚɬɭɪɵ ɯɨɥɨɞɧɨɣ ɜɨɞɵ (0…100 ºɋ). ɂɫ-
ɩɨɥɶɡɭɟɬɫɹ ɜ ɜɵɱɢɫɥɟɧɢɹɯ ɩɪɢ ɨɬɤɥɸɱɟɧɧɨɦ ɬɟɪɦɨ-
ɦɟɬɪɟ ɯɨɥɨɞɧɨɣ ɜɨɞɵ ɢɥɢ ɩɪɢ ɟɝɨ ɧɟɢɫɩɪɚɜɧɨɫɬɢ. 
Ɉɛɵɱɧɨ ɧɚɡɧɚɱɚɸɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɨɝɨɜɨɪɨɦ ɧɚ ɩɨ-
ɫɬɚɜɤɭ ɬɟɩɥɚ ɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. ɉɪɢ ɪɚɫɱɟɬɚɯ ɩɨ ɤɨɧɫɬɚɧ-
ɬɚɦ Эɯɤ=0 ɢ Pɯɤ=0 ɷɧɬɚɥɶɩɢɹ ɯɨɥɨɞɧɨɣ ɜɨɞɵ ɩɪɢɧɢɦɚ-
ɟɬɫɹ ɪɚɜɧɨɣ ɧɭɥɸ. 

Pxк Ʉɨɧɫɬɚɧɬɚ ɞɚɜɥɟɧɢɹ ɯɨɥɨɞɧɨɣ ɜɨɞɵ (0…16 ɤɝ/ɫɦ2). 

Ɉɛɵɱɧɨ ɧɚɡɧɚɱɚɸɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɨɝɨɜɨɪɨɦ ɧɚ ɩɨ-
ɫɬɚɜɤɭ ɬɟɩɥɚ ɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. ɉɪɢ ɪɚɫɱɟɬɚɯ ɩɨ ɤɨɧɫɬɚɧ-
ɬɚɦ Эɯɤ=0 ɢ Pɯɤ=0 ɷɧɬɚɥɶɩɢɹ ɯɨɥɨɞɧɨɣ ɜɨɞɵ ɩɪɢɧɢɦɚ-
ɟɬɫɹ ɪɚɜɧɨɣ ɧɭɥɸ. 

Ɍɋ Ɍɢɩ ɩɨɞɤɥɸɱɚɟɦɵɯ ɞɚɬɱɢɤɨɜ ɬɟɦɩɟɪɚɬɭɪɵ. 0 – 100ɉ ɩɨ 
ȽɈɋɌ 6651-94; 1 – Pt100; 2 – 100Ɇ ɩɨ ȽɈɋɌ 6651-94;  

3 – 100ɉ ɩɨ ȽɈɋɌ Ɋ 8.625-2006 ɢɥɢ ȽɈɋɌ 6651-2009;  

4 – 100Ɇ ɩɨ ȽɈɋɌ Ɋ 8.625-2006 ɢɥɢ ȽɈɋɌ 6651-2009.  

ȼɵɛɢɪɚɸɬ, ɪɭɤɨɜɨɞɫɬɜɭɹɫɶ ɦɚɪɤɢɪɨɜɤɨɣ Ɍɋ ɜ ɟɝɨ ɩɚɫ-
ɩɨɪɬɟ. Ⱦɨɩɭɫɤɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɬɨɥɶɤɨ ɨɞɧɨɬɢɩɧɵɯ ɬɟɪ-
ɦɨɦɟɬɪɨɜ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 

ɄȾ Ʉɨɧɬɪɨɥɶ ɫɢɝɧɚɥɚ ɧɚ ɞɢɫɤɪɟɬɧɨɦ ɜɯɨɞɟ. (0; 1; 2). 
0 – ɤɨɧɬɪɨɥɶ ɨɬɤɥɸɱɟɧ;  
1 – ɮɨɪɦɢɪɨɜɚɧɢɟ ɫɨɨɛɳɟɧɢɹ Ⱦɋ02 ɩɪɢ ɧɚɥɢɱɢɢ ɫɢɝɧɚɥɚ;  
2 – ɮɨɪɦɢɪɨɜɚɧɢɟ ɫɨɨɛɳɟɧɢɹ Ⱦɋ02 ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɫɢɝɧɚɥɚ. 

ɋɇ ɍɩɪɚɜɥɟɧɢɟ ɜɵɯɨɞɧɵɦ ɞɢɫɤɪɟɬɧɵɦ ɫɢɝɧɚɥɨɦ (0; 1; 2). 

 0 – ɜɵɯɨɞɧɨɣ ɞɢɫɤɪɟɬɧɵɣ ɫɢɝɧɚɥ ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ. Ɍɚɤɠɟ 
"0" ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɡɚɞɚɜɚɬɶ ɞɥɹ ɷɤɨɧɨɦɢɢ ɪɟɫɭɪɫɚ ɛɚɬɚɪɟɢ, 
ɤɨɝɞɚ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɶ ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ;  
1 – ɜɵɯɨɞɧɨɣ ɞɢɫɤɪɟɬɧɵɣ ɫɢɝɧɚɥ ɢɫɩɨɥɶɡɭɟɬɫɹ: ɫɨɫɬɨɹ-
ɧɢɟ "ɡɚɦɤɧɭɬɨ" ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɚɥɢɱɢɸ ɥɸɛɨɝɨ ɫɨɛɵɬɢɹ 

ɇɋ ɢɥɢ Ⱦɋ ɩɨ ɥɸɛɨɦɭ ɢɡ ɜɜɨɞɨɜ; 
2 – ɜɵɯɨɞɧɨɣ ɞɢɫɤɪɟɬɧɵɣ ɫɢɝɧɚɥ ɢɫɩɨɥɶɡɭɟɬɫɹ: ɫɨɫɬɨɹ-
ɧɢɟ "ɡɚɦɤɧɭɬɨ" ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɚɥɢɱɢɸ ɇɋ04 ɢɥɢ Ⱦɋ04 

ɩɨ ɥɸɛɨɦɭ ɢɡ ɜɜɨɞɨɜ. 
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Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ 

Ɍɋ3 ɉɨɞɤɥɸɱɟɧɢɟ ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɞɥɹ ɢɡɦɟɪɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪ Э3, Эб ɢ Эɜ. Ɂɧɚɱɟɧɢɟ ɡɚɞɚɟɬɫɹ ɞɜɭɦɹ ɰɢɮ-
ɪɚɦɢ. ɉɟɪɜɚɹ ɰɢɮɪɚ ɨɩɢɫɵɜɚɟɬ ɞɚɬɱɢɤ, ɩɨɞɤɥɸɱɚɟɦɵɣ ɤ 
ɪɚɡɴɟɦɭ ɏ19, ɜɬɨɪɚɹ – ɤ ɪɚɡɴɟɦɭ ɏ20. Ⱦɨɩɭɫɬɢɦɨ ɧɚɡɧɚ-
ɱɚɬɶ ɫɥɟɞɭɸɳɢɟ ɰɢɮɪɵ ɜ ɤɚɠɞɨɣ ɢɡ ɩɨɡɢɰɢɣ:  
0 – ɞɚɬɱɢɤ ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ; 1 – ɢɡɦɟɪɟɧɢɟ Э3; 2 – ɢɡɦɟ-
ɪɟɧɢɟ Эб; 3 – ɢɡɦɟɪɟɧɢɟ Эɜ. ɉɪɢɦɟɪ: ɩɪɢ Ɍɋ3 = 13 ɞɚɬɱɢɤ 
ɬɟɦɩɟɪɚɬɭɪɵ Э3 ɩɨ ɩɟɪɜɨɦɭ ɬɟɩɥɨɜɨɦɭ ɜɜɨɞɭ (Ɍȼ1) ɩɨɞ-
ɤɥɸɱɚɟɬɫɹ ɤ ɏ19, ɚ ɞɚɬɱɢɤ Эɜ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɏ20; ɩɪɢ 
Ɍɋ3 = 21 ɞɚɬɱɢɤ Эɯ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɏ19, ɚ ɞɚɬɱɢɤ ɬɟɦɩɟ-
ɪɚɬɭɪɵ Э3 ɩɨ ɜɬɨɪɨɦɭ ɬɟɩɥɨɜɨɦɭ ɜɜɨɞɭ (Ɍȼ2) ɩɨɞɤɥɸɱɚ-
ɟɬɫɹ ɤ ɏ20. 

Ʉɍ Ʉɨɧɬɪɨɥɶ ɡɧɚɱɟɧɢɹ ɨɞɧɨɝɨ ɢɡ ɬɟɤɭɳɢɯ ɩɚɪɚɦɟɬɪɨɜ ɧɚ 
ɭɫɥɨɜɢɟ ɜɵɯɨɞɚ ɡɚ ɩɪɟɞɟɥɵ ɞɢɚɩɚɡɨɧɚ, ɡɚɞɚɜɚɟɦɨɝɨ 
ɭɫɬɚɜɤɚɦɢ ɍɇ…ɍȼ. ɉɚɪɚɦɟɬɪ ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ ɡɧɚɱɟ-
ɧɢɹ: 0 – ɤɨɧɬɪɨɥɶ ɨɬɤɥɸɱɟɧ; 1 – ɜɤɥɸɱɟɧ ɤɨɧɬɪɨɥɶ ɩɚ-
ɪɚɦɟɬɪɚ ɩɨ Ɍȼ1; 2 – ɜɤɥɸɱɟɧ ɤɨɧɬɪɨɥɶ ɩɚɪɚɦɟɬɪɚ ɩɨ 
Ɍȼ2. ɉɨ ɮɚɤɬɭ ɜɵɯɨɞɚ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɚ ɡɚ ɝɪɚɧɢɰɵ 
ɞɢɚɩɚɡɨɧɚ ɍɇ…ɍȼ ɩɪɢ ɜɤɥɸɱɟɧɧɨɦ ɤɨɧɬɪɨɥɟ ɮɨɪɦɢ-
ɪɭɟɬɫɹ ɫɨɨɛɳɟɧɢɟ Ⱦɋ04 ɢɥɢ ɇɋ04. 

ɇɍ ɇɨɦɟɪ ɩɚɪɚɦɟɬɪɚ, ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɧɚ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɭɫɬɚɜɤɚɦ ɍɇ…ɍȼ. ɉɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɟ ɨɬ 
0 ɞɨ 10, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɫɥɟɞɭɸɳɢɦ ɩɚɪɚɦɟɬɪɚɦ: 
0 – G1; 

1 – G2;  

2 – G3;  

3 – P1;  

4 – P2;  

5 – t1; 

6 – t2;  

7 – dt; 

8 – t3;  

9 – tx; 

10 – Эɜ. 
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Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ 

Ɍɟɤɭɳɢɣ ɩɚɪɚɦɟɬɪ, ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ 
ɩɨ ɭɫɬɚɜɤɚɦ   ɩɨɦɟɱɚɟɬɫɹ ɜ ɪɚɡɞɟɥɟ ɌȿɄ ɩɨ ɫɨɨɬɜɟɬɫɬɜɭ-
ɸɳɟɦɭ ɜɜɨɞɭ ɫɢɦɜɨɥɨɦ "". 

ɍȼ ȼɟɪɯɧɹɹ ɭɫɬɚɜɤɚ. (-999999,9…999999,9). ȼɟɪɯɧɹɹ ɝɪɚ-
ɧɢɰɚ ɞɢɚɩɚɡɨɧɚ, ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɤɨɬɨɪɨɦɭ ɤɨɧɬɪɨɥɢɪɭ-
ɟɬɫɹ ɨɞɢɧ ɢɡ ɬɟɤɭɳɢɯ ɩɚɪɚɦɟɬɪɨɜ. 

ɍɇ ɇɢɠɧɹɹ ɭɫɬɚɜɤɚ. (-999999,9…999999,9). ɇɢɠɧɹɹ ɝɪɚɧɢɰɚ 
ɞɢɚɩɚɡɨɧɚ, ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɤɨɬɨɪɨɦɭ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ 
ɨɞɢɧ ɢɡ ɬɟɤɭɳɢɯ ɩɚɪɚɦɟɬɪɨɜ. 

ɍdt Ɇɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɡɧɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪ ɞɥɹ ɤɨɧ-
ɬɪɨɥɹ. ȿɫɥɢ ɢɡɦɟɪɟɧɧɚɹ ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɫɬɚɧɨ-
ɜɢɬɶɫɹ ɦɟɧɟɟ ɍdt, ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɶ ɫɢɝɧɚɥɢɡɢɪɭɟɬ ɨɛ 
ɷɬɨɦ ɫɨɨɛɳɟɧɢɟɦ ɇɋ23. ɉɪɢ ɡɚɞɚɧɢɢ ɍdt=0 ɤɨɧɬɪɨɥɶ 
ɪɚɡɧɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪ ɧɟ ɜɟɞɟɬɫɹ. 

Ʉɍ2 Ʉɨɧɬɪɨɥɶ ɡɧɚɱɟɧɢɹ ɨɞɧɨɝɨ ɢɡ ɬɟɤɭɳɢɯ ɩɚɪɚɦɟɬɪɨɜ ɧɚ 
ɭɫɥɨɜɢɟ ɜɵɯɨɞɚ ɡɚ ɩɪɟɞɟɥɵ ɞɢɚɩɚɡɨɧɚ, ɡɚɞɚɜɚɟɦɨɝɨ 
ɭɫɬɚɜɤɚɦɢ ɍɇ2…ɍȼ2. ɉɚɪɚɦɟɬɪ ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ ɡɧɚ-
ɱɟɧɢɹ: 0 – ɤɨɧɬɪɨɥɶ ɨɬɤɥɸɱɟɧ; 1 – ɜɤɥɸɱɟɧ ɤɨɧɬɪɨɥɶ 
ɩɚɪɚɦɟɬɪɚ ɩɨ Ɍȼ1; 2 – ɜɤɥɸɱɟɧ ɤɨɧɬɪɨɥɶ ɩɚɪɚɦɟɬɪɚ ɩɨ 
Ɍȼ2. ɉɨ ɮɚɤɬɭ ɜɵɯɨɞɚ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɚ ɡɚ ɝɪɚɧɢɰɵ 
ɞɢɚɩɚɡɨɧɚ ɍɇ2…ɍȼ2 ɩɪɢ ɜɤɥɸɱɟɧɧɨɦ ɤɨɧɬɪɨɥɟ ɮɨɪ-
ɦɢɪɭɟɬɫɹ ɫɨɨɛɳɟɧɢɟ Ⱦɋ05 ɢɥɢ ɇɋ05. 

ɇɍ2 ɇɨɦɟɪ ɩɚɪɚɦɟɬɪɚ, ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɧɚ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɭɫɬɚɜɤɚɦ ɍɇ2…ɍȼ2. Ɇɨɠɟɬ ɩɪɢɧɢɦɚɬɶ 
ɡɧɚɱɟɧɢɟ ɨɬ 0 ɞɨ 10, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɫɥɟɞɭɸɳɢɦ ɩɚɪɚ-
ɦɟɬɪɚɦ: 
0 – G1; 

1 – G2;  

2 – G3;  

3 – P1;  

4 – P2;  

5 – t1; 

6 – t2;  
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7 – dt; 

8 – t3;  

9 – tx; 

10 – tɜ. 

Ɍɟɤɭɳɢɣ ɩɚɪɚɦɟɬɪ, ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ 
ɩɨ ɭɫɬɚɜɤɚɦ   ɩɨɦɟɱɚɟɬɫɹ ɜ ɪɚɡɞɟɥɟ ɌȿɄ ɩɨ ɫɨɨɬɜɟɬɫɬɜɭ-
ɸɳɟɦɭ ɜɜɨɞɭ ɫɢɦɜɨɥɨɦ "". 

ɍȼ2 ȼɟɪɯɧɹɹ ɭɫɬɚɜɤɚ 2. (-999999,9…999999,9). ȼɟɪɯɧɹɹ ɝɪɚ-
ɧɢɰɚ ɞɢɚɩɚɡɨɧɚ, ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɤɨɬɨɪɨɦɭ ɤɨɧɬɪɨɥɢɪɭ-
ɟɬɫɹ ɨɞɢɧ ɢɡ ɬɟɤɭɳɢɯ ɩɚɪɚɦɟɬɪɨɜ. 

ɍɇ2 ɇɢɠɧɹɹ ɭɫɬɚɜɤɚ 2. (-999999,9…999999,9). ɇɢɠɧɹɹ ɝɪɚɧɢɰɚ 
ɞɢɚɩɚɡɨɧɚ, ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɤɨɬɨɪɨɦɭ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ 
ɨɞɢɧ ɢɡ ɬɟɤɭɳɢɯ ɩɚɪɚɦɟɬɪɨɜ. 

 

ɋɩɢɫɤɢ ɧɚɫɬɪɨɟɱɧɵɯ ɞɚɧɧɵɯ ɜɫɟɝɞɚ ɞɨɫɬɭɩɧɵ ɞɥɹ ɩɪɨɫɦɨɬɪɚ. Ʌɸɛɨɣ 
ɩɚɪɚɦɟɬɪ ɦɨɠɟɬ ɛɵɬɶ ɜɵɜɟɞɟɧ ɧɚ ɬɚɛɥɨ ɩɭɬɟɦ ɩɪɨɥɢɫɬɵɜɚɧɢɹ ɫɩɢɫɤɚ ɤɥɚ-
ɜɢɲɚɦɢ  ɢ ; ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɩɪɨɥɢɫɬɵɜɚɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɧɚɠɚɬɢɢ 
ɢ ɭɞɟɪɠɚɧɢɢ ɷɬɢɯ ɤɥɚɜɢɲ.  ȼɜɨɞ ɢ ɢɡɦɟɧɟɧɢɟ ɧɚɫɬɪɨɟɱɧɵɯ ɞɚɧɧɵɯ ɜɵɩɨɥ-
ɧɹɸɬɫɹ ɜ ɬɚɤ ɧɚɡɵɜɚɟɦɨɦ ɧɟɡɚɳɢɳɟɧɧɨɦ ɪɟɠɢɦɟ, ɤɨɝɞɚ ɩɟɪɟɤɥɸɱɚɬɟɥɶ 
ɡɚɳɢɬɵ ɞɚɧɧɵɯ ɧɚɯɨɞɢɬɫɹ ɜ ɧɢɠɧɟɦ ɩɨɥɨɠɟɧɢɢ. ɉɪɢ ɟɝɨ ɭɫɬɚɧɨɜɤɟ ɜ 
ɜɟɪɯɧɟɟ ɩɨɥɨɠɟɧɢɟ ɥɸɛɵɟ ɢɡɦɟɧɟɧɢɹ ɞɚɧɧɵɯ ɛɥɨɤɢɪɭɸɬɫɹ, ɚ ɧɚ ɞɢɫɩɥɟɟ 

ɩɨɹɜɥɹɟɬɫɹ ɫɬɢɥɢɡɨɜɚɧɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɡɚɦɤɚ. 
Ɉɞɧɚɤɨ, ɟɫɥɢ ɩɨ ɭɫɥɨɜɢɹɦ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɢɡɦɟɧɹɬɶ ɡɧɚɱɟ-

ɧɢɹ ɤɚɤɢɯ-ɥɢɛɨ ɩɚɪɚɦɟɬɪɨɜ ɛɟɡ ɪɚɫɩɥɨɦɛɢɪɨɜɚɧɢɹ ɩɪɢɛɨɪɚ, ɬɨ ɷɬɨ ɜɨɡ-
ɦɨɠɧɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɩɪɢ ɢɯ ɨɩɢɫɚɧɢɢ ɜ ɛɚɡɟ ɞɚɧɧɵɯ. Ɍɚɤɢɟ ɩɚɪɚɦɟɬɪɵ 
ɩɨɦɟɱɚɸɬɫɹ ɫɢɦɜɨɥɨɦ "" ɢ ɧɚɡɵɜɚɸɬɫɹ ɨɩɟɪɚɬɢɜɧɵɦɢ. 

ȼɜɨɞ ɞɚɧɧɵɯ ɧɚɱɢɧɚɟɬɫɹ ɢ ɡɚɜɟɪɲɚɟɬɫɹ ɩɨ ɧɚɠɚɬɢɸ ɤɥɚɜɢɲɢ ȼȼɈȾ, ɢ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɥɚɜɢɲɚɦɢ  ɢ  (ɜɵɛɨɪ ɡɧɚɤɨɦɟɫɬɚ),  ɢ  (ɜɵɛɨɪ 
ɰɢɮɪ ɨɬ 0 ɞɨ 9 ɢ ɫɢɦɜɨɥɨɜ "," ɢ "–"). ɑɬɨɛɵ ɧɚɱɚɬɶ ɢɡɦɟɧɟɧɢɟ ɢɦɟɸɳɟɝɨɫɹ 

ɡɧɚɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɨɜɬɨɪɧɨ ɧɚɠɚɬɶ ɤɧɨɩɤɭ ȼȼɈȾ. 
  



Ɍɟɩɥɨɜɵɱɢɫɥɢɬɟɥɢ ɋɉɌ943. Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 27 

Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ (ɫɧɹɬɢɹ) ɩɪɢɡɧɚɤɚ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɚɪɚɦɟɬɪɚ ɧɟɨɛɯɨɞɢɦɨ 
ɧɚɠɚɬɶ ɤɥɚɜɢɲɭ ȼȼɈȾ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɠɚɜ ɢ ɭɞɟɪɠɢɜɚɹ ɤɥɚɜɢɲɭ . 

ɇɚ ɪɢɫɭɧɤɟ 5.5 ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɧɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɣ ɩɪɢ 
ɜɜɨɞɟ ɞɚɧɧɵɯ. Ɂɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢɜɟɞɟɧɵ ɞɥɹ ɩɪɢɦɟɪɚ. 

 

 
 

Ɋɢɫɭɧɨɤ 5.5 – ȼɜɨɞ ɱɢɫɥɨɜɨɝɨ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɚ ɋɊ=25 ɢ ɭɫɬɚ-
ɧɨɜɤɚ ɩɪɢɡɧɚɤɚ "ɨɩɟɪɚɬɢɜɧɵɣ ɩɚɪɚɦɟɬɪ" 

  

 
+ 

ɌȿɄ   ȻȾ   ɍɉɊ                           0 

11 – 11 – 03  10 : 02       

ɈȻЩ   Ɍȼ1   Ɍȼ2    ? 
11 – 11 – 03  10 : 01       

 

ȿɂ= 0                                          0 

01 – 11 – 03  10 : 02                 ȻȾ 
      

 

ɋɊ = 1                                         0 

01 – 11 – 03  10 : 03                 ȻȾ 

 

ɜɜɨɞ 

ɋɊ ? И                                         0 

01 – 11 – 03  10 : 03                 ȻȾ 

   

 

   

ɜɜɨɞ 

ɋɊ = 25                                       0 

01 – 11 – 03  10 : 03                 ȻȾ  ɜɜɨɞ 

ɋɊ = 25                               *      0 

01 – 11 – 03  10 : 04                 ȻȾ 
* 

ɋɊ ? 2И                                       0 

01 – 11 – 03  10 : 03                 ȻȾ 
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Ʉɨɦɚɧɞɵ ɭɩɪɚɜɥɟɧɢɹ (ɍɉɊ) 
ȼɤɥɸɱɟɧɢɟ ɨɩɬɨɩɨɪɬɚ (ɈɉɌɈ) 

Ʉɨɦɚɧɞɚ ɜɤɥɸɱɚɟɬ ɨɩɬɢɱɟɫɤɢɣ ɩɨɪɬ ɩɪɢɛɨɪɚ ɞɥɹ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ ɫ 
ɩɟɪɟɧɨɫɧɵɦ ɤɨɦɩɶɸɬɟɪɨɦ ɢɥɢ ɫɱɢɬɵɜɚɸɳɢɦ ɭɫɬɪɨɣɫɬɜɨɦ. ɇɚ ɜɪɟɦɹ ɫɟ-
ɚɧɫɚ ɫɜɹɡɢ ɱɟɪɟɡ ɨɩɬɨɩɨɪɬ ɩɨɪɬ RS232 ɩɪɢɛɨɪɚ ɛɥɨɤɢɪɭɟɬɫɹ. ȿɫɥɢ ɜ ɬɟ-
ɱɟɧɢɟ ɞɜɭɯ ɦɢɧɭɬ ɫɜɹɡɶ ɩɨ ɨɩɬɢɱɟɫɤɨɦɭ ɢɧɬɟɪɮɟɣɫɭ ɧɟ ɛɵɥɚ ɭɫɬɚɧɨɜ-
ɥɟɧɚ, ɞɟɣɫɬɜɢɟ ɤɨɦɚɧɞɵ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɬɦɟɧɹɟɬɫɹ. 

 

Ʉɨɦɚɧɞɵ ɝɪɭɩɩɵ ɋɑȿɌ (ɋɑ) 
Ƚɪɭɩɩɚ ɋɑȿɌ ɫɨɞɟɪɠɢɬ ɨɞɧɭ ɢɡ ɞɜɭɯ ɜɨɡɦɨɠɧɵɯ ɤɨɦɚɧɞ ɭɩɪɚɜɥɟɧɢɹ 

ɫɱɟɬɨɦ: ɉɍɋɄ ɢɥɢ ɋɌɈɉ. ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɨɦɚɧɞɵ ɉɍɋɄ ɜɤɥɸɱɚɸɬɫɹ 
ɜɫɟ ɬɨɬɚɥɶɧɵɟ ɫɱɟɬɱɢɤɢ (ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɦɚɫɫɵ, ɨɛɴɟɦɚ, ɜɪɟɦɟɧɢ) ɩɨ 
ɜɜɨɞɚɦ Ɍȼ1 ɢ Ɍȼ2; ɧɚɱɢɧɚɟɬɫɹ ɚɪɯɢɜɢɪɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɨɜ. ɋɨɨɬɜɟɬ-
ɫɬɜɟɧɧɨ, ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɨɦɚɧɞɵ ɋɌɈɉ ɜɫɟ ɬɨɬɚɥɶɧɵɟ ɫɱɟɬɱɢɤɢ ɨɫɬɚ-
ɧɚɜɥɢɜɚɸɬɫɹ ɢ ɢɯ ɡɧɚɱɟɧɢɹ ɡɚɦɨɪɚɠɢɜɚɸɬɫɹ, ɩɪɟɤɪɚɳɚɟɬɫɹ ɚɪɯɢɜɢɪɨɜɚ-
ɧɢɟ ɜɩɥɨɬɶ ɞɨ ɜɵɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ ɉɍɋɄ. Ƚɪɭɩɩɚ ɋɑȿɌ ɬɚɤɠɟ ɫɨɞɟɪ-
ɠɢɬ ɤɨɦɚɧɞɭ ɋȻɊɈɋ. ȼɵɩɨɥɧɟɧɢɟ ɷɬɨɣ ɤɨɦɚɧɞɵ ɩɪɢɜɨɞɢɬ ɤ ɨɛɧɭɥɟɧɢɸ 
ɜɫɟɯ ɬɨɬɚɥɶɧɵɯ ɫɱɟɬɱɢɤɨɜ ɩɨ ɜɜɨɞɚɦ Ɍȼ1 ɢ Ɍȼ2, ɩɪɨɢɫɯɨɞɢɬ ɬɚɤɠɟ 
ɨɱɢɫɬɤɚ ɜɫɟɯ ɚɪɯɢɜɨɜ. Ȼɚɡɚ ɞɚɧɧɵɯ ɩɪɢ ɷɬɨɦ ɨɫɬɚɟɬɫɹ ɧɟɢɡɦɟɧɧɨɣ. 

 

Ʉɨɦɚɧɞɵ ɝɪɭɩɩɵ ɉȿɑȺɌɖ (ɉȿɑ) 
Ʉɨɦɚɧɞɵ ɷɬɨɣ ɝɪɭɩɩɵ ɞɨɩɨɥɧɹɸɬ ɮɭɧɤɰɢɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɟɱɚɬɢ – 

ɨɧɢ ɩɨɡɜɨɥɹɸɬ ɜɵɩɨɥɧɢɬɶ ɩɨɜɬɨɪ ɩɟɱɚɬɢ ɨɬɱɟɬɨɜ (ɈɌɑ) ɢ ɨɱɢɫɬɢɬɶ ɨɱɟ-
ɪɟɞɶ ɩɟɱɚɬɢ (Ɉɑɋ). ɉɪɢ ɜɯɨɞɟ ɜ ɝɪɭɩɩɭ ɉȿɑ ɨɬɨɛɪɚɠɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ 
ɤɜɢɬɚɧɰɢɣ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɨɱɟɪɟɞɢ ɩɟɱɚɬɢ. 

 

Ʉɨɦɚɧɞɵ ɝɪɭɩɩɵ ɍɌɂɅɂɌɕ (ɍɌɂɅ) 
Ƚɪɭɩɩɚ ɫɨɞɟɪɠɢɬ ɞɜɟ ɤɨɦɚɧɞɵ: ɋɈɏɊ.ȻȾ (ɫɨɯɪɚɧɟɧɢɟ ȻȾ) ɢ 

ȼɈɋɋɌ.ȻȾ (ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ȻȾ). 
ɋ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ ɋɈɏɊ.ȻȾ ɩɨɥɶɡɨɜɚɬɟɥɶ ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɫɨ-

ɯɪɚɧɢɬɶ ɩɨɥɧɵɣ ɫɩɢɫɨɤ ɡɧɚɱɟɧɢɣ ɧɚɫɬɪɨɟɱɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɬɟɩɥɨɜɵ-
ɱɢɫɥɢɬɟɥɹ, ɱɬɨɛɵ ɜ ɩɨɫɥɟɞɭɸɳɟɦ, ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ ȼɈɋɋɌ.ȻȾ, ɢɫ-
ɩɨɥɶɡɨɜɚɬɶ ɫɨɯɪɚɧɟɧɧɵɣ ɫɩɢɫɨɤ ɜ ɤɚɱɟɫɬɜɟ ɞɟɣɫɬɜɭɸɳɟɣ ɛɚɡɵ  
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ɧɚɫɬɪɨɟɱɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. Ɍɟɩɥɨɜɵɱɢɫɥɢɬɟɥɶ ɩɨɡɜɨɥɹɟɬ ɫɨɯɪɚɧɹɬɶ ɞɨ 
ɬɪɟɯ ɮɚɣɥɨɜ ɫɨ ɫɩɢɫɤɚɦɢ ɧɚɫɬɪɨɟɱɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. ɉɪɢ ɫɨɯɪɚɧɟɧɢɢ 
ɮɚɣɥɭ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɢɦɹ ɜ ɮɨɪɦɚɬɟ DBȾȾɆɆȽȽɱɱɦɦɫɫ, 
ɝɞɟ DB – ɩɨɫɬɨɹɧɧɚɹ ɱɚɫɬɶ ɜ ɧɚɡɜɚɧɢɢ ɮɚɣɥɚ ɫ ɧɚɫɬɪɨɟɱɧɵɦɢ ɞɚɧɧɵɦɢ; 
ȾȾ, ɆɆ, ȽȽ, ɱɱ, ɦɦ, ɫɫ – ɞɜɟ ɰɢɮɪɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɞɧɸ, ɦɟɫɹɰɭ, 
ɝɨɞɭ, ɱɚɫɭ, ɦɢɧɭɬɟ ɢ ɫɟɤɭɧɞɟ ɦɨɦɟɧɬɚ ɫɨɯɪɚɧɟɧɢɹ ɮɚɣɥɚ.  

Ɉɩɟɪɚɰɢɢ ɫɨɯɪɚɧɟɧɢɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ȻȾ ɦɨɝɭɬ ɨɤɚɡɚɬɶɫɹ ɩɨɥɟɡ-
ɧɵɦɢ ɜ ɫɥɭɱɚɟ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɣ ɧɚɫɬɪɨɟɱɧɵɯ ɩɚɪɚ-
ɦɟɬɪɨɜ ɜ ɡɢɦɧɢɣ ɢ ɥɟɬɧɢɣ ɩɟɪɢɨɞɵ, ɚ ɬɚɤɠɟ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɧɚɫɬɪɨ-
ɟɱɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɩɨɜɟɪɤɢ. 

 

Ɋɟɠɢɦ ɌȿɋɌ-ɐȿɉɂ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɚɪɚɦɟɬɪɚ 

Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ 

Х5, Х6, Х7, 
Х8, Х9, Х10 

Ɂɧɚɱɟɧɢɟ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ДȽɰЖ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 
ɪɚɡɴɟɦɟ. ɂɡɦɟɪɹɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 0,0008 ɞɨ 1000 Ƚɰ ɫ 
ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɩɨɝɪɟɲɧɨɫɬɶɸ ɧɟ ɛɨɥɟɟ 0,01%. 

Х11, Х12, 
Х13, Х14  

Ɂɧɚɱɟɧɢɟ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ДɦȺЖ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 
ɪɚɡɴɟɦɟ. ɂɡɦɟɪɹɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 4-20ɦȺ ɫ ɩɪɢɜɟɞɟɧɧɨɣ 
ɩɨɝɪɟɲɧɨɫɬɶɸ ɧɟ ɛɨɥɟɟ 0,1%. 

Х15, Х16, 
Х17, Х18, 
Х19, Х20 

Ɂɧɚɱɟɧɢɟ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ДɈɦЖ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 
ɪɚɡɴɟɦɟ. ɂɡɦɟɪɹɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 100-160 Ɉɦ ɫ ɚɛɫɨɥɸɬ-
ɧɨɣ ɩɨɝɪɟɲɧɨɫɬɶɸ ɧɟ ɛɨɥɟɟ 0,04 Ɉɦ. 

 

Ɋɟɠɢɦ ɌɋɌ-ɆɈȾȿɆ 

ȼ ɷɬɨɦ ɪɟɠɢɦɟ ɞɨɫɬɭɩɟɧ ɪɹɞ ɫɟɪɜɢɫɧɵɯ ɮɭɧɤɰɢɣ ɞɥɹ ɪɚɛɨɬɵ ɫ 
ɬɟɥɟɮɨɧɧɵɦɢ ɢ GSM-ɦɨɞɟɦɚɦɢ.  

Ɍɟɫɬ ɩɨɡɜɨɥɹɟɬ ɫɭɞɢɬɶ ɨ ɩɪɚɜɢɥɶɧɨɫɬɢ ɩɨɞɤɥɸɱɟɧɢɹ ɢ ɧɚɫɬɪɨɣɤɢ 
(ɢɧɢɰɢɚɥɢɡɚɰɢɢ) ɦɨɞɟɦɚ. 

Ɍɟɫɬ ɪɚɛɨɬɚɟɬ ɤɚɤ ɫ ɬɟɥɟɮɨɧɧɵɦɢ, ɬɚɤ ɢ ɫ GSM-ɦɨɞɟɦɚɦɢ. ȼ ɯɨɞɟ ɬɟ-
ɫɬɚ ɦɨɞɟɦɭ ɨɬɩɪɚɜɥɹɸɬɫɹ ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ AT-ɤɨɦɚɧɞɵ, ɚ ɧɚ ɢɧɞɢɤɚɬɨɪ 
ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ ɜɵɜɨɞɹɬɫɹ ɨɬɜɟɬɵ ɨɬ ɦɨɞɟɦɚ. 
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ȿɫɥɢ ɧɚɫɬɪɨɣɤɚ ɢ ɩɨɞɤɥɸɱɟɧɢɟ ɦɨɞɟɦɚ ɤ ɩɪɢɛɨɪɭ ɜɵɩɨɥɧɟɧɵ ɩɪɚ-
ɜɢɥɶɧɨ, ɬɨ ɨɬɜɟɬɨɦ ɧɚ ɤɨɦɚɧɞɭ AT ɞɨɥɠɧɨ ɛɵɬɶ ɫɨɨɛɳɟɧɢɟ ɈɄ, ɜɵɜɨɞɢ-
ɦɨɟ ɧɚ ɬɚɛɥɨ ɩɪɢɛɨɪɚ (ɪɢɫɭɧɨɤ 5.6). 

 
 

AT: 

OK  
 

Ɋɢɫɭɧɨɤ 5.6   ɂɡɨɛɪɚɠɟɧɢɟ ɧɚ ɬɚɛɥɨ ɩɪɢ ɭɫɩɟɲɧɨɦ ɜɵɩɨɥɧɟɧɢɢ ɬɟɫɬɚ 

 

ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɨɲɢɛɨɤ ɢɥɢ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɨɬɜɟɬɨɜ ɦɨɞɟɦɚ ɧɚ 
ɬɚɛɥɨ ɛɭɞɟɬ ɜɵɜɟɞɟɧɨ ɫɨɨɛɳɟɧɢɟ Ɉɲɢɛɤɚ ɢɥɢ ɇɟɬ ɨɬɜɟɬɚ. 

ɉɪɨɥɢɫɬɵɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɬɚɛɥɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 
ɤɥɚɜɢɲ  ɢ . ɉɪɢɦɟɪ ɜɵɜɨɞɢɦɨɣ ɢɧɮɨɪɦɚɰɢɢ ɩɪɢ ɩɪɨɥɢɫɬɵɜɚɧɢɢ 

ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 5.7. Ɉɬɜɟɬɵ ɦɨɞɟɦɵ ɩɪɢɜɟɞɟɧɵ ɞɥɹ ɩɪɢɦɟɪɚ. 
 

 
 

ATI:  

Cinter ion 
 

ɚ) 
 

GSM:MegaFon 
RUS               82% 

 
ɛ) 

Ɋɢɫɭɧɨɤ 5.7 – ɂɧɮɨɪɦɚɰɢɹ ɧɚ ɞɢɫɩɥɟɟ ɜ ɪɟɠɢɦɟ ɌɋɌ-ɆɈȾȿɆ: 

     ɚ) ɩɨɫɵɥɤɚ ɤɨɦɚɧɞɵ ATI ɢ ɨɬɜɟɬ ɦɨɞɟɦɚ; 

     ɛ) ɧɚɢɦɟɧɨɜɚɧɢɟ ɨɩɟɪɚɬɨɪɚ ɫɜɹɡɢ ɢ ɭɪɨɜɟɧɶ    

       ɪɚɞɢɨɫɢɝɧɚɥɚ ɩɪɢ ɪɚɛɨɬɟ ɫ GSM-ɦɨɞɟɦɨɦ 
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5.1.2 Ɋɚɡɞɟɥɵ Ɍȼ1 ɢ Ɍȼ2 

ɋɬɪɭɤɬɭɪɵ ɷɬɢɯ ɪɚɡɞɟɥɨɜ ɢɞɟɧɬɢɱɧɵ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɝɪɚɧɢɱɢɬɶɫɹ 
ɪɚɫɫɦɨɬɪɟɧɢɟɦ ɬɨɥɶɤɨ ɨɞɧɨɝɨ ɢɡ ɧɢɯ – Ɍȼ1. 

 

 
 

Ɋɢɫɭɧɨɤ 5.8 – Ɇɟɧɸ ɪɚɡɞɟɥɚ Ɍȼ1 
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Ɍɟɤɭɳɢɟ ɩɚɪɚɦɟɬɪɵ (ɌȿɄ) 
ɋɩɢɫɨɤ ɬɟɤɭɳɢɯ ɩɚɪɚɦɟɬɪɨɜ ɞɨɫɬɭɩɟɧ ɬɨɥɶɤɨ ɞɥɹ ɩɪɨɫɦɨɬɪɚ. ɇɢɠɟ 

ɩɪɢɜɟɞɟɧ ɩɨɥɧɵɣ ɫɩɢɫɨɤ ɩɚɪɚɦɟɬɪɨɜ, ɯɨɬɹ ɧɟɤɨɬɨɪɵɟ ɢɯ ɧɢɯ ɧɟ ɢɫɩɨɥɶ-
ɡɭɸɬɫɹ ɜ ɪɚɫɱɟɬɚɯ ɢ ɧɟ ɩɨɤɚɡɵɜɚɸɬɫɹ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ 
ɩɚɪɚɦɟɬɪɚ ɜ ɢɫɩɨɥɶɡɭɟɦɨɣ ɫɯɟɦɟ ɬɟɩɥɨɩɨɬɪɟɛɥɟɧɢɹ. 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɚɪɚɦɟɬɪɚ 

Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ 

ɋɉ ɇɨɦɟɪ ɫɯɟɦɵ ɩɨɬɪɟɛɥɟɧɢɹ 

G1, G2, G3 Ɉɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɚɦ 1, 2 ɢ 3. Ɂɧɚɱɟɧɢɹ 
ɬɨɥɶɤɨ ɬɟɤɭɳɢɟ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɩɪɢ ɨɫɬɚɧɨɜɟ ɫɱɟɬɚ 

P1, P2 Ⱦɚɜɥɟɧɢɟ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɚɦ 1 ɢ 2. Ɂɧɚɱɟɧɢɹ ɧɟ ɢɫɩɨɥɶ-
ɡɭɸɬɫɹ ɜ ɪɚɫɱɟɬɚɯ, ɟɫɥɢ ɨɧɢ ɛɨɥɟɟ ɱɟɦ ɧɚ 10 % ɩɪɟɜɵ-
ɲɚɸɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɟɪɯɧɢɟ ɩɪɟɞɟɥɵ ɞɢɚɩɚɡɨɧɨɜ 
ɢɡɦɟɪɟɧɢɣ ȼɉ1 ɢ ȼɉ2 ɢɥɢ ɟɫɥɢ ɞɚɬɱɢɤɢ ɞɚɜɥɟɧɢɹ ɧɟ 
ɢɫɩɨɥɶɡɭɸɬɫɹ (Ⱦȼ=0). 

t1, t2, t3 Ɍɟɦɩɟɪɚɬɭɪɚ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɚɦ 1, 2, 3. Ɂɧɚɱɟɧɢɹ ɬɨɥɶɤɨ 
ɬɟɤɭɳɢɟ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɩɪɢ ɨɫɬɚɧɨɜɟ ɫɱɟɬɚ. Ɂɧɚɱɟɧɢɹ ɧɟ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɪɚɫɱɟɬɚɯ, ɟɫɥɢ ɨɧɢ ɜɵɯɨɞɹɬ ɡɚ ɩɪɟɞɟɥɵ 
ɞɢɚɩɚɡɨɧɚ 0-176 ɋ. 

dt Ɋɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ. Ɂɧɚɱɟɧɢɟ ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɪɚɫɱɟ-
ɬɚɯ, ɟɫɥɢ ɬɟɤɭɳɢɟ ɡɧɚɱɟɧɢɹ Э1 ɢ Э2 ɜɵɯɨɞɹɬ ɡɚ ɩɪɟɞɟɥɵ 
ɞɢɚɩɚɡɨɧɚ 0-176 ɋ. 

tɯ Ɍɟɦɩɟɪɚɬɭɪɚ ɯɨɥɨɞɧɨɣ ɜɨɞɵ. Ɂɧɚɱɟɧɢɟ ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɜ ɪɚɫɱɟɬɚɯ, ɟɫɥɢ ɬɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ tx ɜɵɯɨɞɢɬ ɡɚ ɩɪɟ-
ɞɟɥɵ ɞɢɚɩɚɡɨɧɚ 0-176 ɋ. 

tɜ Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ. 
V1, V2, V3 Ɉɛɴɟɦ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɚɦ 1, 2 ɢ 3 (ɬɨɬɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ). 

ɂɡɦɟɪɹɟɬɫɹ ɫ ɧɚɪɚɫɬɚɸɳɢɦ ɢɬɨɝɨɦ ɡɚ ɜɪɟɦɹ ɫɱɟɬɚ. 
M1, M2, M3 Ɇɚɫɫɚ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɚɦ 1, 2 ɢ 3 (ɬɨɬɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ). 

ȼɵɱɢɫɥɹɟɬɫɹ ɫ ɧɚɪɚɫɬɚɸɳɢɦ ɢɬɨɝɨɦ ɡɚ ɜɪɟɦɹ ɫɱɟɬɚ. 
Q, Qɝ Ʉɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ (ɬɨɬɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ). 

ȼɵɱɢɫɥɹɟɬɫɹ ɫ ɧɚɪɚɫɬɚɸɳɢɦ ɢɬɨɝɨɦ ɡɚ ɜɪɟɦɹ ɫɱɟɬɚ. 
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ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɚɪɚɦɟɬɪɚ 

Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ 

Ɍи ȼɪɟɦɹ ɫɱɟɬɚ (ɬɨɬɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ).  
Ɍmin ȼɪɟɦɹ ɪɚɛɨɬɵ ɬɟɩɥɨɫɱɟɬɱɢɤɚ ɩɪɢ ɪɚɫɯɨɞɚɯ ɬɟɩɥɨɧɨɫɢ-

ɬɟɥɹ ɧɢɠɟ ɦɢɧɢɦɚɥɶɧɨɝɨ ɩɪɟɞɟɥɚ ɪɚɫɯɨɞɨɦɟɪɚ 

Ɍɦаɯ ȼɪɟɦɹ ɪɚɛɨɬɵ ɬɟɩɥɨɫɱɟɬɱɢɤɚ ɩɪɢ ɪɚɫɯɨɞɚɯ ɬɟɩɥɨɧɨɫɢ-
ɬɟɥɹ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɪɟɞɟɥɚ ɪɚɫɯɨɞɨɦɟɪɚ 

Ɍdt ȼɪɟɦɹ ɪɚɛɨɬɵ ɬɟɩɥɨɫɱɟɬɱɢɤɚ ɩɪɢ ɪɚɡɧɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɧɢɠɟ ɦɢɧɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ 

Ɍɷɩ ȼɪɟɦɹ ɨɬɫɭɬɫɬɜɢɹ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ɬɟɩɥɨɫɱɟɬɱɢɤɚ 

Ɍɮ ȼɪɟɦɹ ɪɚɛɨɬɵ ɬɟɩɥɨɫɱɟɬɱɢɤɚ ɩɪɢ ɫɨɛɵɬɢɢ (ɫɨɛɵɬɢɹɯ), 
ɨɩɪɟɞɟɥɟɧɧɵɯ ɤɚɤ ɮɭɧɤɰɢɨɧɚɥɶɧɵɣ ɨɬɤɚɡ 

Ɍɧ ȼɪɟɦɹ ɪɚɛɨɬɵ ɜ ɧɟɲɬɚɬɧɨɦ ɪɟɠɢɦɟ, ɬɨ ɟɫɬɶ ɩɪɢ ɧɚɥɢ-
ɱɢɢ ɯɨɬɹ ɛɵ ɨɞɧɨɣ ɧɟɲɬɚɬɧɨɣ ɫɢɬɭɚɰɢɢ 

Ɍш ȼɪɟɦɹ ɪɚɛɨɬɵ ɜ ɲɬɚɬɧɨɦ ɪɟɠɢɦɟ, ɬɨ ɟɫɬɶ ɩɪɢ ɨɬɫɭɬ-
ɫɬɜɢɢ ɧɟɲɬɚɬɧɵɯ ɫɢɬɭɚɰɢɣ 

ɇɋ ɋɨɨɛɳɟɧɢɟ1 "ɧɟɲɬɚɬɧɚɹ ɫɢɬɭɚɰɢɹ", ɫɨɞɟɪɠɚɳɟɟ ɧɨɦɟɪ 
ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ ɬɟɤɭɳɢɣ ɦɨɦɟɧɬ ɫɨɛɵɬɢɹ. 

Ⱦɋ ɋɨɨɛɳɟɧɢɟ "ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɟ ɫɨɨɛɳɟɧɢɟ", ɫɨɞɟɪɠɚɳɟɟ 
ɧɨɦɟɪ ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ ɬɟɤɭɳɢɣ ɦɨɦɟɧɬ ɫɨɛɵɬɢɹ. 

 

Ⱥɪɯɢɜɵ (ȺɊɏ) 
ɂɧɬɟɪɜɚɥɶɧɵɟ ɚɪɯɢɜɵ (ɑ, ɋ, Ɇ, Ʉ) 

ɂɧɬɟɪɜɚɥɶɧɵɟ ɚɪɯɢɜɵ – ɷɬɨ ɫɩɢɫɤɢ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ, ɡɚɮɢɤɫɢɪɨ-
ɜɚɧɧɵɯ ɜ ɨɩɪɟɞɟɥɟɧɧɵɟ ɦɨɦɟɧɬɵ ɜɪɟɦɟɧɢ. ȼ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɟ ɮɨɪɦɢ-
ɪɭɸɬɫɹ ɱɟɬɵɪɟ ɫɩɢɫɤɚ ɢɧɬɟɪɜɚɥɶɧɵɯ ɚɪɯɢɜɨɜ: ɱɚɫɨɜɨɣ (ɑ), ɫɭɬɨɱɧɵɣ (ɋ), 
ɦɟɫɹɱɧɵɣ (Ɇ) ɢ ɤɨɧɬɪɨɥɶɧɵɣ (Ʉ). 

Ɂɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɜ ɱɚɫɨɜɨɦ, ɫɭɬɨɱɧɨɦ ɢ ɦɟɫɹɱɧɨɦ ɚɪɯɢɜɚɯ ɨɩɪɟ-
ɞɟɥɹɸɬɫɹ ɧɚ ɱɚɫɨɜɨɦ, ɫɭɬɨɱɧɨɦ ɢ ɦɟɫɹɱɧɨɦ ɢɧɬɟɪɜɚɥɚɯ ɚɪɯɢɜɢɪɨɜɚɧɢɹ, 
  

                                                 
1 ɉɨɞɪɨɛɧɨ ɨ ɫɨɨɛɳɟɧɢɹɯ Ⱦɋ ɢ ɇɋ ɫɦ. ɜ ɝɥɚɜɟ 6. 
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ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ⱦɥɹ ɩɚɪɚɦɟɬɪɨɜ, ɜɵɱɢɫɥɹɟɦɵɯ ɫ ɧɚɪɚɫɬɚɸɳɢɦ ɢɬɨɝɨɦ, 
– ɜɪɟɦɟɧɢ ɫɱɟɬɚ (Ɍɢ, Ɍmin, Tmax, Tdt, Tɷɩ, Ɍɮ, Ɍɧ, Ɍɲ), ɬɟɩɥɨɜɨɣ ɷɧɟɪ-
ɝɢɢ (Q, Qɝ), ɨɛɴɟɦɨɜ (V1, V2, V3) ɢ ɦɚɫɫ (Ɇ1, Ɇ2, Ɇ3) – ɷɬɨ ɩɪɢɪɚɳɟɧɢɹ 
ɢɯ ɡɧɚɱɟɧɢɣ ɧɚ ɭɩɨɦɹɧɭɬɵɯ ɢɧɬɟɪɜɚɥɚɯ. Ⱦɥɹ ɢɡɦɟɪɹɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ – 

ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ (Э1, Э2, Э3, Ɋ1, Ɋ2) – ɢɯ ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɵɟ ɡɧɚɱɟ-
ɧɢɹ, ɜɵɱɢɫɥɟɧɧɵɟ ɫ ɭɱɟɬɨɦ ɤɨɧɫɬɚɧɬ; ɞɥɹ ɬɟɦɩɟɪɚɬɭɪɵ tx – ɫɪɟɞɧɟɚɪɢɮ-
ɦɟɬɢɱɟɫɤɢɟ ɡɧɚɱɟɧɢɹ. ȼ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɟɝɨ ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɦɚɫɫɵ 
ɪɚɜɧɨ ɧɭɥɸ, ɜ ɚɪɯɢɜɵ ɛɭɞɭɬ ɩɨɥɨɠɟɧɵ ɩɨɫɥɟɞɧɢɟ ɢɡ ɢɡɦɟɪɟɧɧɵɯ ɧɚ ɢɧ-
ɬɟɪɜɚɥɟ ɚɪɯɢɜɢɪɨɜɚɧɢɹ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪ ɢ ɞɚɜɥɟɧɢɣ Э1, Э2, Э3, Ɋ1, Ɋ2. 

Ʉɪɨɦɟ ɩɚɪɚɦɟɬɪɨɜ, ɢɦɟɸɳɢɯ ɤɨɥɢɱɟɫɬɜɟɧɧɨɟ ɜɵɪɚɠɟɧɢɟ, ɜ ɱɚɫɨɜɵɯ, 
ɫɭɬɨɱɧɵɯ ɢ ɦɟɫɹɱɧɵɯ ɚɪɯɢɜɚɯ ɫɨɞɟɪɠɢɬɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɧɚɥɢɱɢɢ ɧɟ-
ɲɬɚɬɧɵɯ ɫɢɬɭɚɰɢɣ ɢ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɫɨɨɛɳɟɧɢɣ. ȿɫɥɢ ɧɚ ɢɧɬɟɪɜɚɥɟ ɚɪ-
ɯɢɜɢɪɨɜɚɧɢɹ ɢɦɟɥɨ ɦɟɫɬɨ, ɯɨɬɹ ɛɵ ɧɚ ɧɟɤɨɬɨɪɨɟ ɜɪɟɦɹ, ɤɚɤɨɟ-ɬɨ ɫɨɛɵɬɢɟ 
(ɧɟɲɬɚɬɧɚɹ ɫɢɬɭɚɰɢɹ ɢ/ɢɥɢ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɟ ɫɨɨɛɳɟɧɢɟ), ɧɨɦɟɪ ɫɨɛɵɬɢɹ 
ɡɚɧɨɫɢɬɫɹ ɜ ɚɪɯɢɜ, ɩɪɢɱɟɦ ɞɟɥɚɟɬɫɹ ɷɬɨ ɨɞɧɨɤɪɚɬɧɨ, ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɬɨɝɨ 
ɫɤɨɥɶɤɨ ɪɚɡ ɨɧɚ ɩɨɹɜɥɹɥɚɫɶ. 

Ʉɨɧɬɪɨɥɶɧɵɣ ɚɪɯɢɜ ɮɨɪɦɢɪɭɟɬɫɹ ɨɞɢɧ ɪɚɡ ɜ ɫɭɬɤɢ – ɜ ɪɚɫɱɟɬɧɵɣ ɱɚɫ. 
ɗɬɨɬ ɚɪɯɢɜ ɫɨɞɟɪɠɢɬ ɡɧɚɱɟɧɢɹ ɜɫɟɯ ɬɟɤɭɳɢɯ ɩɚɪɚɦɟɬɪɨɜ, ɚ ɬɚɤɠɟ ɧɨɦɟɪɚ 
ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɦɨɦɟɧɬ ɡɚɩɢɫɢ ɚɪɯɢɜɚ ɧɟɲɬɚɬɧɵɯ ɫɢɬɭɚɰɢɣ ɢ ɞɢɚɝɧɨ-
ɫɬɢɱɟɫɤɢɯ ɫɨɨɛɳɟɧɢɣ. 

ɂɧɬɟɪɜɚɥɶɧɵɟ ɚɪɯɢɜɵ ɪɚɡɥɢɱɚɸɬɫɹ ɨɛɴɟɦɚɦɢ: ɞɥɹ ɤɚɠɞɨɝɨ ɩɚɪɚ-
ɦɟɬɪɚ ɱɚɫɨɜɨɣ ɚɪɯɢɜ ɫɨɞɟɪɠɢɬ 2000 ɚɪɯɢɜɧɵɯ ɡɚɩɢɫɟɣ, ɫɭɬɨɱɧɵɣ ɢ ɤɨɧ-
ɬɪɨɥɶɧɵɣ – 400 ɢ ɦɟɫɹɱɧɵɣ – 100. 

ɋɨɡɞɚɧɢɟ ɚɪɯɢɜɧɵɯ ɡɚɩɢɫɟɣ ɡɚ ɢɫɬɟɤɲɢɣ ɢɧɬɟɪɜɚɥ ɚɪɯɢɜɢɪɨɜɚɧɢɹ 
ɫɢɧɯɪɨɧɢɡɢɪɨɜɚɧɨ ɫ ɨɤɨɧɱɚɧɢɟɦ ɷɬɨɝɨ ɢɧɬɟɪɜɚɥɚ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɨɤɨɧ-
ɱɚɧɢɟ ɤɚɠɞɨɝɨ ɱɚɫɨɜɨɝɨ ɢɧɬɟɪɜɚɥɚ ɫɨɜɩɚɞɚɟɬ ɫ ɨɤɨɧɱɚɧɢɟɦ ɤɚɠɞɨɝɨ ɱɚɫɚ 
(ɩɨ ɱɚɫɚɦ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ). ȼɪɟɦɹ ɨɤɨɧɱɚɧɢɹ ɫɭɬɨɱɧɵɯ ɢ ɦɟɫɹɱɧɵɯ 
ɢɧɬɟɪɜɚɥɨɜ – ɪɚɫɱɟɬɧɵɣ ɱɚɫ (ɑɊ) – ɡɚɞɚɟɬɫɹ ɜ ɛɚɡɟ ɧɚɫɬɪɨɟɱɧɵɯ ɞɚɧɧɵɯ. 
Ɉɤɨɧɱɚɧɢɟ ɦɟɫɹɱɧɵɯ ɢɧɬɟɪɜɚɥɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɪɨɦɟ ɪɚɫɱɟɬɧɨɝɨ ɱɚɫɚ, 
ɟɳɟ ɢ ɪɚɫɱɟɬɧɵɦɢ ɫɭɬɤɚɦɢ (ɋɊ), ɤɨɬɨɪɵɟ ɬɚɤɠɟ ɡɚɞɚɸɬɫɹ ɜ ɛɚɡɟ ɞɚɧɧɵɯ. 

ɉɨɫɥɟ ɨɫɬɚɧɨɜɚ ɫɱɟɬɚ ɚɪɯɢɜɢɪɨɜɚɧɢɟ ɩɪɟɤɪɚɳɚɟɬɫɹ. ɉɪɢ ɩɨɫɥɟɞɭɸ-
ɳɟɦ ɩɭɫɤɟ ɫɱɟɬɚ ɩɪɨɰɟɫɫ ɚɪɯɢɜɢɪɨɜɚɧɢɹ ɜɨɡɨɛɧɨɜɥɹɟɬɫɹ ɢ ɩɪɨɬɟɤɚɟɬ ɩɨ 
ɨɩɢɫɚɧɧɵɦ ɜɵɲɟ ɩɪɚɜɢɥɚɦ. Ɉɱɢɫɬɢɬɶ ɢɧɬɟɪɜɚɥɶɧɵɟ ɚɪɯɢɜɵ ɦɨɠɧɨ ɫ ɩɨ-
ɦɨɳɶɸ ɤɨɦɚɧɞɵ ɫɛɪɨɫɚ, ɩɪɢ ɷɬɨɦ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɩɨɥɧɹɸɬɫɹ ɨɫɬɚɧɨɜ 
ɫɱɟɬɚ ɢ ɛɟɡɜɨɡɜɪɚɬɧɨɟ ɭɧɢɱɬɨɠɟɧɢɟ ɜɫɟɯ ɚɪɯɢɜɧɵɯ ɡɚɩɢɫɟɣ. ɉɭɫɬɵɟ ɚɪ-
ɯɢɜɵ ɞɚɬɢɪɭɸɬɫɹ "31-12-99 00:00". 
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ȿɫɬɟɫɬɜɟɧɧɵɣ ɩɨɪɹɞɨɤ ɜɟɞɟɧɢɹ ɚɪɯɢɜɨɜ ɢɡɦɟɧɹɟɬɫɹ ɩɪɢ ɩɟɪɟɜɨɞɟ ɤɚ-
ɥɟɧɞɚɪɹ ɢɥɢ ɱɚɫɨɜ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ. ɉɪɢ ɩɟɪɟɜɨɞɟ "ɜ ɩɪɨɲɥɨɟ" ɨɱɟɪɟɞ-
ɧɚɹ ɡɚɩɢɫɶ ɜ ɚɪɯɢɜ ɛɭɞɟɬ ɫɮɨɪɦɢɪɨɜɚɧɚ ɥɢɲɶ ɬɨɝɞɚ, ɤɨɝɞɚ ɤɚɥɟɧɞɚɪɧɚɹ 
ɞɚɬɚ "ɩɨ ɧɨɜɨɦɭ ɫɬɢɥɸ" ɫɨɜɩɚɞɟɬ ɫ ɨɱɟɪɟɞɧɨɣ – ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɫɥɟɞɧɟɣ, 
ɢɦɟɸɳɟɣɫɹ "ɩɨ ɫɬɚɪɨɦɭ ɫɬɢɥɸ", ɞɚɬɨɣ ɚɪɯɢɜɢɪɨɜɚɧɢɹ. ɗɬɚ ɨɱɟɪɟɞɧɚɹ ɡɚ-
ɩɢɫɶ ɛɭɞɟɬ ɜɤɥɸɱɚɬɶ ɡɧɚɱɟɧɢɹ ɚɪɯɢɜɢɪɭɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ ɡɚ ɜɫɟ ɨɛɭɫɥɨɜ-
ɥɟɧɧɵɟ ɫɦɟɳɟɧɢɟɦ ɤɚɥɟɧɞɚɪɹ ɩɪɨɩɭɳɟɧɧɵɟ ɢɧɬɟɪɜɚɥɵ. ȼ ɫɥɭɱɚɟ ɩɟɪɟ-
ɜɨɞɚ ɤɚɥɟɧɞɚɪɹ ɢɥɢ ɱɚɫɨɜ "ɜ ɛɭɞɭɳɟɟ" ɚɪɯɢɜɧɵɟ ɡɚɩɢɫɢ, ɫɨɨɬɜɟɬɫɬɜɭɸ-
ɳɢɟ ɫɤɚɱɤɭ ɜɨ ɜɪɟɦɟɧɢ, ɧɟ ɧɟɫɭɬ ɢɧɮɨɪɦɚɰɢɢ ɢ ɢɦɟɸɬ ɩɨɦɟɬɤɭ "ɧ/ɞ" 
(ɧɟɬ ɞɚɧɧɵɯ). 

Ⱥɪɯɢɜɧɵɟ ɡɚɩɢɫɢ ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ ɭɤɚɡɚɧɢɟɦ ɞɚɬɵ ɢ ɜɪɟɦɟɧɢ ɢɯ 
ɫɨɡɞɚɧɢɹ. ɇɚɩɪɢɦɟɪ, ɡɚɩɢɫɶ ɜ ɱɚɫɨɜɨɦ ɚɪɯɢɜɟ ɡɚ ɢɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ ɫ 
13 ɞɨ 14 ɱɚɫɨɜ 31 ɞɟɤɚɛɪɹ 2010 ɝɨɞɚ ɛɭɞɟɬ ɞɚɬɢɪɨɜɚɧɚ ɤɚɤ "31-12-10 14:00", 

ɚ ɡɚ ɢɧɬɟɪɜɚɥ ɫ 23 ɞɨ 24 ɱɚɫɨɜ – ɤɚɤ "01-01-11 00:00". 

Ɍɟɩɥɨɜɵɱɢɫɥɢɬɟɥɶ ɩɨɡɜɨɥɹɟɬ ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɢɧɬɟɪɜɚɥɶɧɵɟ ɚɪɯɢɜɵ 

ɧɚ ɬɚɛɥɨ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ. ȼɨ-ɩɟɪɜɵɯ, ɦɨɠɧɨ "ɩɪɨɥɢɫɬɵɜɚɬɶ" ɫɩɢɫɨɤ 
ɚɪɯɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɡɚ ɜɵɛɪɚɧɧɵɣ ɢɧɬɟɪɜɚɥ. Ⱦɪɭɝɨɣ ɫɩɨɫɨɛ – ɩɪɨ-
ɫɦɨɬɪ ɨɞɧɨɝɨ ɩɚɪɚɦɟɬɪɚ, ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɞɚɬɵ (ɜɪɟɦɟɧɢ). Ɉɛɚ ɷɬɢ ɫɩɨ-
ɫɨɛɚ ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɧɵ ɧɚ ɪɢɫɭɧɤɟ 5.9. Ɂɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢɜɟ-
ɞɟɧɵ ɞɥɹ ɩɪɢɦɟɪɚ. 
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Ⱥɪɯɢɜ ɢɡɦɟɧɟɧɢɣ (ɂ) 
ȼ ɚɪɯɢɜɟ ɢɡɦɟɧɟɧɢɣ ɫɨɯɪɚɧɹɟɬɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨɛ ɢɡɦɟɧɟɧɢɹɯ, ɩɪɨɢɡ-

ɜɟɞɟɧɧɵɯ ɜ ɧɚɫɬɪɨɟɱɧɵɯ ɩɚɪɚɦɟɬɪɚɯ ɢ ɨɩɟɪɚɰɢɢ ɉɍɋɄ, ɋɌɈɉ, ɋȻɊɈɋ 
ɩɪɢɛɨɪɚ, ɩɨ ɜɵɛɪɚɧɧɨɦɭ ɜɜɨɞɭ (Ɍȼ1 ɢɥɢ Ɍȼ2). ɂɡɦɟɧɟɧɢɹ ɢ ɨɩɟɪɚɰɢɢ 
ɩɨ ɜɜɨɞɭ ɈȻɓ, ɢɡɦɟɧɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɩɟɪɟɤɥɸɱɚɬɟɥɹ ɡɚɳɢɬɵ ɩɨɩɚɞɚɸɬ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɜ ɚɪɯɢɜɵ ɩɨ Ɍȼ1 ɢ Ɍȼ2.  

Ɉɛɴɟɦ ɚɪɯɢɜɚ – 1024 ɩɨɫɥɟɞɧɢɯ ɢɡɦɟɧɟɧɢɣ. 
Ʉɚɠɞɚɹ ɡɚɩɢɫɶ ɚɪɯɢɜɚ ɫɨɞɟɪɠɢɬ ɨɛɨɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ, ɩɪɢɫɜɨɟɧɧɨɟ 

ɡɧɚɱɟɧɢɟ ɢ ɦɟɬɤɭ "ɞɚɬɚ-ɜɪɟɦɹ", ɤɨɝɞɚ ɩɪɨɢɡɨɲɥɨ ɢɡɦɟɧɟɧɢɟ. 
ɉɪɢɦɟɪ ɩɪɨɫɦɨɬɪɚ ɚɪɯɢɜɚ ɢɡɦɟɧɟɧɢɣ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 5.10. 

 

 
Ɋɢɫɭɧɨɤ 5.10 – ɉɪɨɫɦɨɬɪ ɚɪɯɢɜɚ ɢɡɦɟɧɟɧɢɣ 

 

Ⱥɪɯɢɜ ɫɨɛɵɬɢɣ (ɇ) 
ȼ ɚɪɯɢɜɟ ɜ ɯɪɨɧɨɥɨɝɢɱɟɫɤɨɦ ɩɨɪɹɞɤɟ ɯɪɚɧɹɬɫɹ ɡɚɩɢɫɢ ɨ ɫɨɛɵɬɢɹɯ, 

ɮɢɤɫɢɪɭɟɦɵɯ ɫɢɫɬɟɦɨɣ ɞɢɚɝɧɨɫɬɢɤɢ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ. Ɉɛɴɟɦ ɚɪɯɢɜɚ 
ɫɨɫɬɚɜɥɹɟɬ 1024 ɡɚɩɢɫɢ. 

Ʉɚɠɞɚɹ ɡɚɩɢɫɶ ɫɨɞɟɪɠɢɬ ɧɨɦɟɪ ɫɨɛɵɬɢɹ (ɇɋ ɢɥɢ Ⱦɋ), ɩɪɢɡɧɚɤ 
ɧɚɱɚɥɚ/ɨɤɨɧɱɚɧɢɹ ɞɟɣɫɬɜɢɹ ("+" ɢɥɢ "–" ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ), ɚ ɬɚɤɠɟ ɦɟɬɤɭ 
ɫ ɞɚɬɨɣ ɢ ɜɪɟɦɟɧɟɦ ɩɪɨɢɡɨɲɟɞɲɟɝɨ ɫɨɛɵɬɢɹ. ɉɪɨɫɦɨɬɪ ɚɪɯɢɜɚ ɨɫɭ-
ɳɟɫɬɜɥɹɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɩɪɨɫɦɨɬɪɭ ɚɪɯɢɜɚ ɢɡɦɟɧɟɧɢɣ. 

  

t2 = 59,98  °ɋ                               1 
        11 – 03                       Ɇ    ȺɊХ 

 

ɋɊ=25                                          1 

21 – 11 – 02  03 : 25          ɂ    ȺɊХ 
 

ɋɊ=25                                          1 
21 – 11 – 02  03 : 25          ɂ    ȺɊХ 

      

   t2 = 59,98  °ɋ                               1 

        11 – 03                       Ɇ    ȺɊХ 

 



38 Ɍɟɩɥɨɜɵɱɢɫɥɢɬɟɥɢ ɋɉɌ943. Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 

 

Ȼɚɡɚ ɧɚɫɬɪɨɟɱɧɵɯ ɞɚɧɧɵɯ (ȻȾ) 
ɇɨɦɟɧɤɥɚɬɭɪɚ ɧɚɫɬɪɨɟɱɧɵɯ ɞɚɧɧɵɯ ɡɚɜɢɫɢɬ ɨɬ ɧɚɡɧɚɱɟɧɢɹ ɫɯɟɦɵ ɩɨ-

ɬɪɟɛɥɟɧɢɹ. ɇɢɠɟ ɩɪɢɜɟɞɟɧ ɢɯ ɩɨɥɧɵɣ, ɛɟɡ ɭɱɟɬɚ ɪɚɡɥɢɱɢɣ, ɩɟɪɟɱɟɧɶ. 
ȼɜɨɞ ɢ ɢɡɦɟɧɟɧɢɟ ɧɚɫɬɪɨɟɱɧɵɯ ɞɚɧɧɵɯ ɜɨɡɦɨɠɧɵ ɬɨɥɶɤɨ ɜ ɧɟɡɚɳɢ-

ɳɟɧɧɨɦ ɪɟɠɢɦɟ, ɤɨɝɞɚ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɡɚɳɢɬɵ ɞɚɧɧɵɯ ɧɚɯɨɞɢɬɫɹ ɜ ɧɢɠ-
ɧɟɦ ɩɨɥɨɠɟɧɢɢ. ɂɫɤɥɸɱɟɧɢɟ ɫɨɫɬɚɜɥɹɸɬ ɨɩɟɪɚɬɢɜɧɵɟ ɩɚɪɚɦɟɬɪɵ. 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɚɪɚɦɟɬɪɚ 

Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ 

ɋɉ ɇɨɦɟɪ ɫɯɟɦɵ ɩɨɬɪɟɛɥɟɧɢɹ (0…99). ɋɯɟɦɭ ɜɵɛɢɪɚɸɬ, ɪɭɤɨ-
ɜɨɞɫɬɜɭɹɫɶ ɪɚɡɞɟɥɨɦ 4 ɧɚɫɬɨɹɳɟɝɨ ɪɭɤɨɜɨɞɫɬɜɚ. ɗɬɨɬ ɩɚɪɚ-
ɦɟɬɪ ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶ ɞɨ ɧɚɡɧɚɱɟɧɢɹ ɨɫɬɚɥɶɧɵɯ ɩɚɪɚɦɟɬ-
ɪɨɜ ɩɨ ɜɜɨɞɭ, ɬɚɤ ɤɚɤ ɧɨɦɟɧɤɥɚɬɭɪɚ ɩɚɪɚɦɟɬɪɨɜ ȻȾ ɡɚɜɢɫɢɬ 
ɨɬ ɜɵɛɪɚɧɧɨɣ ɫɯɟɦɵ. ȿɫɥɢ ɢɡɦɟɧɟɧɢɟ ɋɉ ɛɵɥɨ ɩɪɨɢɡɜɟɞɟɧɨ 
ɩɪɢ ɩɭɳɟɧɧɨɦ ɫɱɟɬɟ, ɬɨ ɧɚɤɨɩɥɟɧɧɵɟ ɫ ɧɚɱɚɥɚ ɬɟɤɭɳɟɝɨ 
ɱɚɫɚ ɩɚɪɚɦɟɬɪɵ V, M, Q, Ɍɢ ɛɭɞɭɬ ɨɛɧɭɥɟɧɵ. ɉɪɢ ɧɟɨɛɯɨ-
ɞɢɦɨɫɬɢ ɫɨɯɪɚɧɟɧɢɹ ɧɚɤɨɩɥɟɧɧɵɯ ɞɚɧɧɵɯ ɫɥɟɞɭɟɬ ɜɵɩɨɥ-
ɧɢɬɶ ɨɫɬɚɧɨɜ ɫɱɟɬɚ, ɞɨɠɞɚɬɶɫɹ ɨɤɨɧɱɚɧɢɹ ɱɚɫɚ, ɡɚɬɟɦ ɢɡɦɟ-
ɧɢɬɶ ɧɨɦɟɪ ɫɯɟɦɵ ɢ ɜɧɨɜɶ ɡɚɩɭɫɬɢɬɶ ɫɱɟɬ. 

Ʉȼ Ʉɨɞ (ɧɨɦɟɪ) ɬɟɩɥɨɜɨɝɨ ɜɜɨɞɚ (0…99999999). ɋɥɭɠɢɬ ɞɥɹ 
ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɚɛɨɧɟɧɬɚ ɜ ɨɬɱɟɬɟ ɨ ɬɟɩɥɨɩɨɬɪɟɛɥɟɧɢɢ. 

tк1, tк2, tк3 Ʉɨɧɫɬɚɧɬɚ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ 1, 2 ɢ 3 

(0…175 ºɋ). Ɂɚɦɟɧɹɟɬ ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɞɚɬɱɢɤɚ ɩɪɢ ɜɵɯɨɞɟ ɷɬɨɝɨ ɡɧɚɱɟɧɢɹ ɡɚ 
ɩɪɟɞɟɥɵ 0-176 ºɋ ɢɥɢ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɞɚɬɱɢɤɚ. Ɉɛɵɱɧɨ ɜɵ-
ɛɢɪɚɸɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɨɝɨɜɨɪɨɦ ɧɚ ɩɨɫɬɚɜɤɭ ɬɟɩɥɚ ɢ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɧɚɩɪɢɦɟɪ, ɫ ɝɪɚɮɢɤɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɥɹ 
ɫɪɟɞɧɟɫɟɡɨɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ. 

Ⱦȼ ɉɪɢɡɧɚɤ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɚɬɱɢɤɨɜ ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ (0; 1): 
0 – ɞɚɬɱɢɤɢ ɧɟ ɢɫɩɨɥɶɡɭɸɬɫɹ (Ɋ1=Ɋɤ1 ɢ Ɋ2=Ɋɤ2); 
1 – ɞɚɬɱɢɤɢ ɢɫɩɨɥɶɡɭɸɬɫɹ (ɇɋ08 ɩɪɢ 0>Ɋ1>1,1ȼɉ1; 
Ⱦɋ09 ɩɪɢ 0>Ɋ2>1,1ȼɉ2); 
2 – ɞɚɬɱɢɤɢ ɢɫɩɨɥɶɡɭɸɬɫɹ (ɇɋ08 ɩɪɢ 0>Ɋ1>1,1ȼɉ1; 
Ⱦɋ09 ɩɪɢ 0>Ɋ2>1,1ȼɉ2). Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɹ ɞɚɜɥɟ-
ɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɷɧɬɚɥɶɩɢɢ ɧɟ ɢɫɩɨɥɶɡɭɸɬɫɹ. 
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ȼɉ1, ȼɉ2 ȼɟɪɯɧɢɣ ɩɪɟɞɟɥ ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɪɟɧɢɣ ɞɚɬɱɢɤɨɜ ɢɡɛɵ-
ɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ ɉȾ1 ɢ ɉȾ2 (0…16 ɤɝ/ɫɦ2, ɛɚɪ; 
0…1,6 Ɇɉɚ). ɇɚɡɧɚɱɚɸɬ, ɪɭɤɨɜɨɞɫɬɜɭɹɫɶ ɞɚɧɧɵɦɢ ɩɚɫ-
ɩɨɪɬɨɜ ɧɚ ɞɚɬɱɢɤɢ ɞɚɜɥɟɧɢɹ. 

Pк1, Pк2, 
Pк3 

Ʉɨɧɫɬɚɧɬɚ ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ 1, 2 ɢ 
3.  (0…16 ɤɝ/ɫɦ2, ɛɚɪ; 0…1,6 Ɇɉɚ). Ɂɚɦɟɧɹɟɬ ɢɡɦɟɪɟɧɧɨɟ 
ɡɧɚɱɟɧɢɟ ɞɚɜɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɞɚɬɱɢɤɚ ɩɪɢ ɜɵ-
ɯɨɞɟ ɷɬɨɝɨ ɡɧɚɱɟɧɢɹ ɡɚ ɩɪɟɞɟɥɵ 0-1,1Pɜ ɢɥɢ ɩɪɢ ɨɬɫɭɬ-
ɫɬɜɢɢ ɞɚɬɱɢɤɚ. Ɉɛɵɱɧɨ ɜɵɛɢɪɚɸɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɨɝɨ-
ɜɨɪɨɦ ɧɚ ɩɨɫɬɚɜɤɭ ɬɟɩɥɚ ɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɧɚɩɪɢɦɟɪ, 
ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸ-
ɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ.  

KG Ʉɨɧɬɪɨɥɶ ɪɚɫɯɨɞɚ (0; 1; 2; 3). ɉɚɪɚɦɟɬɪ ɡɚɞɚɟɬ ɩɪɚɜɢɥɨ 
ɪɚɛɨɬɵ ɩɪɢɛɨɪɚ ɩɪɢ ɜɵɯɨɞɟ ɬɟɤɭɳɢɯ ɡɧɚɱɟɧɢɣ ɪɚɫɯɨɞɚ 
G1, G2, G3 ɡɚ ɝɪɚɧɢɰɵ ɞɢɚɩɚɡɨɧɨɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 
Gɧ1…Gɜ1, Gɧ2…Gɜ2 ɢ Gɧ3…Gɜ3: 

– ɩɪɢ KG = 0 – ɮɨɪɦɢɪɨɜɚɧɢɟ ɫɨɨɛɳɟɧɢɹ Ⱦɋ/ɇɋ1: 

Ⱦɋ13/ɇɋ13 ɩɪɢ G1>Gɜ1 ɢ Ⱦɋ14/ɇɋ14 ɩɪɢ 0<G1<Gɧ1; 
Ⱦɋ15/ɇɋ15 ɩɪɢ G2>Gɜ2 ɢ Ⱦɋ16/ɇɋ16 ɩɪɢ 0<G2<Gɧ2; 
Ⱦɋ17/ɇɋ17 ɩɪɢ G1>Gɜ3 ɢ Ⱦɋ18/ɇɋ18 ɩɪɢ 0<G3<Gɧ3; 
– ɩɪɢ KG = 1 – ɬɨ ɠɟ, ɱɬɨ ɩɪɢ KG=0 ɢ ɢɧɬɟɝɪɢɪɨɜɚɧɢɟ 
ɨɛɴɟɦɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɧɫɬɚɧɬ: 

Gɤ1 ɩɪɢ G1>Gɜ1 ɢɥɢ Gɧ1 ɩɪɢ 0<G1<Gɧ1;  
Gɤ2 ɩɪɢ G2>Gɜ2 ɢɥɢ Gɧ2 ɩɪɢ 0<G2<Gɧ2; 
Gɤ3 ɩɪɢ G1>Gɜ3 ɢɥɢ Gɧ3 ɩɪɢ 0<G3<Gɧ3. 
– ɩɪɢ KG=2 ɬɨ ɠɟ, ɱɬɨ ɢ ɩɪɢ KG=0, ɚ ɬɚɤɠɟ, ɩɪɢ ɧɚɥɢ-
ɱɢɢ Ⱦɋ02, ɢɧɬɟɝɪɢɪɨɜɚɧɢɟ ɨɛɴɟɦɨɜ V1, V2, V3 ɫ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɟɦ Gɤ1, Gɤ2 ɢ Gɤ3, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; 

– ɩɪɢ KG=3 ɬɨ ɠɟ, ɱɬɨ ɢ ɩɪɢ KG=1, ɚ ɬɚɤɠɟ, ɩɪɢ ɧɚɥɢ-
ɱɢɢ Ⱦɋ02, ɢɧɬɟɝɪɢɪɨɜɚɧɢɟ ɨɛɴɟɦɨɜ V1, V2, V3 ɫ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɟɦ Gɤ1, Gɤ2 ɢ Gɤ3, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 

                                                 
1 ɉɨɞɪɨɛɧɨ ɨ ɫɨɨɛɳɟɧɢɹɯ Ⱦɋ ɢ ɇɋ ɫɦ. ɜ ɝɥɚɜɟ 6. 
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ɋ1, C2, C3 

 

ɐɟɧɚ ɢɦɩɭɥɶɫɚ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɪɚɫɯɨɞɚ (0,000000… 

...9,999999 ɦ3) ɫɨɝɥɚɫɧɨ ɩɚɫɩɨɪɬɭ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ.  

Gɜ1, Gɜ2, 
Gɜ3 

ȼɟɪɯɧɢɣ ɩɪɟɞɟɥ ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɪɟɧɢɣ ɪɚɫɯɨɞɚ ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɟɝɨ ɞɚɬɱɢɤɚ ɨɛɴɟɦɚ (0… 99999,99 ɦ3/ɱ). ȿɫɥɢ ɬɟ-
ɤɭɳɢɣ ɪɚɫɯɨɞ ɩɪɟɜɵɲɚɟɬ ɡɧɚɱɟɧɢɟ ɜɟɪɯɧɟɝɨ ɩɪɟɞɟɥɚ, ɬɨ 
ɮɢɤɫɢɪɭɟɬɫɹ ɧɟɲɬɚɬɧɚɹ ɫɢɬɭɚɰɢɹ, ɚ ɩɪɢ KG=1 ɜ ɪɚɫɱɟ-
ɬɚɯ ɭɱɚɫɬɜɭɟɬ ɧɟ ɮɚɤɬɢɱɟɫɤɢɣ ɪɚɫɯɨɞ, ɚ ɤɨɧɫɬɚɧɬɚ ɪɚɫ-
ɯɨɞɚ. Ɂɚɞɚɸɬ ɫɨɝɥɚɫɧɨ ɩɚɫɩɨɪɬɭ ɧɚ ɞɚɬɱɢɤ ɨɛɴɟɦɚ. 

Gɧ1, Gɧ2, 
Gɧ3 

ɇɢɠɧɢɣ ɩɪɟɞɟɥ ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɪɟɧɢɣ ɪɚɫɯɨɞɚ ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɟɝɨ ɞɚɬɱɢɤɚ ɨɛɴɟɦɚ (0…99999,99 ɦ3/ɱ). Ɂɚɦɟɧɹɟɬ 
ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɫɯɨɞɚ ɩɪɢ 0<G<Gɧ ɢ KG=1. Ɂɚ-
ɞɚɸɬ ɫɨɝɥɚɫɧɨ ɩɚɫɩɨɪɬɭ ɧɚ ɞɚɬɱɢɤ ɨɛɴɟɦɚ. 

Gк1, Gк2, 
Gк3 

Ʉɨɧɫɬɚɧɬɚ ɪɚɫɯɨɞɚ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ 1, 2 ɢ 3 

(0…99999,99 ɦ3/ɱ). ȼ ɫɥɭɱɚɟ ɧɚɡɧɚɱɟɧɢɹ ɄG=1, ɡɚɦɟɧɹɟɬ 
ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɞɚɬɱɢɤ ɨɛɴɟɦɚ ɩɪɢ G>Gɜ1. 

ȺɆ Ⱥɥɝɨɪɢɬɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ Ɇɤ. Ɉɩɪɟɞɟɥɹɟɬ ɭɫɥɨɜɢɹ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɹ ɤɨɧɫɬɚɧɬɵ Ɇɤ ɜɡɚɦɟɧ ɪɚɡɧɨɫɬɢ ɱɚɫɨɜɵɯ 
ɦɚɫɫ (Ɇ1ɱ–Ɇ2ɱ), ɞɥɹ ɫɯɟɦ 0, 2, 4 ɢ 8 ɩɪɢ ɜɵɱɢɫɥɟɧɢɢ 
ɱɚɫɨɜɨɝɨ ɡɧɚɱɟɧɢɹ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ. ɉɚɪɚɦɟɬɪ ɦɨɠɟɬ 
ɩɪɢɧɢɦɚɬɶ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ: 
0 – Ɇɤ ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ; 
1 – (Ɇ1ɱ–Ɇ2ɱ)=Ɇɤ ɩɪɢ (–ɇɆ)Ɇ1ɱ(Ɇ1ɱ–Ɇ2ɱ)<0; 

2 – (Ɇ1ɱ–Ɇ2ɱ)=Ɇɤ ɩɪɢ (Ɇ1ɱ–Ɇ2ɱ)< 0; 

3 – (Ɇ1ɱ–Ɇ2ɱ)=Ɇɤ ɩɪɢ  
  (–ɇɆ)Ɇ1ɱ(Ɇ1ɱ–Ɇ2ɱ)< (+ɇɆ)Ɇ1ɱ. 
 

Mк Ʉɨɧɫɬɚɧɬɚ ɱɚɫɨɜɨɣ ɦɚɫɫɵ (0…99999,99 ɬ/ɱ). ɉɪɢ ɜɵɱɢɫ-
ɥɟɧɢɹɯ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ (ɧɚ ɢɧɬɟɪɜɚɥɟ ɜ ɨɞɢɧ ɱɚɫ) ɞɥɹ 
ɫɯɟɦ 0, 2, 4 ɢ 8 ɡɚɦɟɧɹɟɬ ɜɵɱɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ (Ɇ1ɱ–
Ɇ2ɱ) ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɚɥɝɨɪɢɬɦɨɦ, ɡɚɞɚɜɚɟɦɵɦ ɩɚɪɚ-
ɦɟɬɪɨɦ ȺɆ. 
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ɇɆ ɍɫɬɚɜɤɚ ɧɚ ɧɟɛɚɥɚɧɫ ɦɚɫɫ (0,0000…0,0400). 
Ɉɩɪɟɞɟɥɹɟɬ ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɟɛɚ-
ɥɚɧɫɚ ɦɚɫɫ, ɩɪɢ ɜɵɯɨɞɟ ɡɚ ɤɨɬɨɪɨɟ, ɬ. ɟ. ɩɪɢ (Ɇ1ɱ–
Ɇ2ɱ)<(–ɇɆ)Ɇ1ɱ, ɮɨɪɦɢɪɭɟɬɫɹ ɫɨɨɛɳɟɧɢɟ Ⱦɋ19 (ɩɨ-
ɞɪɨɛɧɟɟ ɫɦ. ɜ ɝɥɚɜɟ 7). 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɤɥɚɫɫɚ ɬɨɱɧɨɫɬɢ ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ 
ɫɨɫɬɚɜɟ ɬɟɩɥɨɫɱɟɬɱɢɤɚ ɪɚɫɯɨɞɨɦɟɪɨɜ. ɇɚɩɪɢɦɟɪ, ɞɥɹ 
ɪɚɫɯɨɞɨɦɟɪɨɜ ɫ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɩɨɝɪɟɲɧɨɫɬɶɸ 2% ɜɨɡ-
ɦɨɠɧɨ ɡɚɞɚɬɶ ɡɧɚɱɟɧɢɟ ɇɆ ɪɚɜɧɨɟ (2+2)/100=0,04. 

ɉɚɪɚɦɟɬɪ ɡɚɞɚɟɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɫɯɟɦ 0, 2, 4 ɢ 8. 

AQ Ⱥɥɝɨɪɢɬɦ ɜɵɱɢɫɥɟɧɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ Qɤ (0; 1; 2; 3; 

10; 11; 12; 13). ɉɚɪɚɦɟɬɪ1 ɨɩɪɟɞɟɥɹɟɬ ɭɫɥɨɜɢɹ ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɹ ɤɨɧɫɬɚɧɬɵ Qɤ ɜɦɟɫɬɨ ɜɵɱɢɫɥɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɬɟɩ-
ɥɨɜɨɣ ɷɧɟɪɝɢɢ ɧɚ ɱɚɫɨɜɨɦ ɢɧɬɟɪɜɚɥɟ Qɱ. 

0 – Qɤ ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ; ɜ ɚɪɯɢɜ ɢ ɜ ɬɨɬɚɥɶɧɵɣ ɫɱɟɬɱɢɤ 
ɬɟɩɥɚ ɜɫɟɝɞɚ ɞɨɛɚɜɥɹɟɬɫɹ ɮɚɤɬɢɱɟɫɤɢ ɢɡɦɟɪɟɧɧɨɟ ɢ ɜɵ-
ɱɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ; 
1 – Qɤ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɨɬɪɢɰɚɬɟɥɶɧɨɦ ɡɧɚɱɟɧɢɢ Qɱ, 
ɩɪɢ ɷɬɨɦ ɮɨɪɦɢɪɭɟɬɫɹ ɫɨɨɛɳɟɧɢɟ Ⱦɋ20; 
2 – ɬɨ ɠɟ, ɱɬɨ ɢ ɩɪɢ AQ=1 ɢ/ɢɥɢ ɩɪɢ ɜɵɯɨɞɟ ɪɚɡɧɨɫɬɢ ɱɚ-
ɫɨɜɵɯ ɦɚɫɫ M1ɱ–M2ɱ (ɞɥɹ ɫɯɟɦ 0, 2, 4 ɢ 8) ɡɚ ɩɪɟɞɟɥɵ ɞɨ-
ɩɭɫɬɢɦɨɝɨ ɞɢɚɩɚɡɨɧɚ, ɨɩɪɟɞɟɥɹɟɦɨɝɨ ɩɚɪɚɦɟɬɪɨɦ ɇɆ; 

3 – ɬɨ ɠɟ, ɱɬɨ ɢ ɩɪɢ AQ=2 ɢ/ɢɥɢ ɩɪɢ ɜɵɯɨɞɟ ɡɚ ɞɨɩɭɫɬɢ-
ɦɵɟ ɩɪɟɞɟɥɵ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɨɬ ɥɸɛɨɝɨ ɢɡ ɩɟɪɜɢɱ-
ɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ (ɬ.ɟ. ɩɪɢ ɥɸɛɨɦ ɫɨɛɵɬɢɢ ɫ ɧɨɦɟ-
ɪɨɦ ɨɬ Ⱦɋ08 ɞɨ Ⱦɋ12 ɢɥɢ Ⱦɋ03). ɉɪɢ ɷɬɨɦ ɧɟɜɚɠɧɨ, 
ɫɤɨɥɶɤɨ ɜɪɟɦɟɧɢ ɩɚɪɚɦɟɬɪ ɛɵɥ ɜɧɟ ɞɢɚɩɚɡɨɧɚ; 
10 – Qɤ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚ ɜɪɟɦɹ ɞɟɣɫɬɜɢɹ ɫɨɛɵɬɢɹ Ⱦɋ04; 
11 – Qɤ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚ ɜɪɟɦɹ ɞɟɣɫɬɜɢɹ ɫɨɛɵɬɢɹ Ⱦɋ04 

ɩɪɢ ɨɬɪɢɰɚɬɟɥɶɧɨɦ ɡɧɚɱɟɧɢɢ Qɱ; 
12 – ɬɨ ɠɟ, ɱɬɨ ɢ ɩɪɢ AQ=11, ɢ/ɢɥɢ ɩɪɢ ɜɵɯɨɞɟ ɪɚɡɧɨ-
ɫɬɢ ɱɚɫɨɜɵɯ ɦɚɫɫ M1ɱ–M2ɱ (ɞɥɹ ɫɯɟɦ 0, 2, 4 ɢ 8) ɡɚ 

                                                 
1 Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɨ ɩɚɪɚɦɟɬɪɟ AQ ɦɨɠɧɨ ɩɪɨɱɢɬɚɬɶ ɜ ɝɥɚɜɟ 7 



42 Ɍɟɩɥɨɜɵɱɢɫɥɢɬɟɥɢ ɋɉɌ943. Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɚɪɚɦɟɬɪɚ 

Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ 

ɩɪɟɞɟɥɵ ɞɨɩɭɫɬɢɦɨɝɨ ɞɢɚɩɚɡɨɧɚ, ɨɩɪɟɞɟɥɹɟɦɨɝɨ ɩɚɪɚ-
ɦɟɬɪɨɦ ɇɆ; 
13 – ɬɨ ɠɟ, ɱɬɨ ɢ ɩɪɢ AQ=12, ɢ/ɢɥɢ ɩɪɢ ɜɵɯɨɞɟ ɡɚ ɞɨɩɭ-
ɫɬɢɦɵɟ ɩɪɟɞɟɥɵ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɨɬ ɥɸɛɨɝɨ ɢɡ ɩɟɪ-
ɜɢɱɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ (ɬ.ɟ. ɩɪɢ ɥɸɛɨɦ ɫɨɛɵɬɢɢ ɫ ɧɨ-
ɦɟɪɨɦ ɨɬ Ⱦɋ08 ɞɨ Ⱦɋ12 ɢɥɢ Ⱦɋ03); 
20 – Qɤ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɦɟɫɬɨ ɢɡɦɟɪɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɧɚ 
ɜɪɟɦɹ, ɩɨɤɚ ɢɦɟɟɬ ɦɟɫɬɨ ɥɸɛɨɟ ɫɨɛɵɬɢɟ, ɩɪɢɜɨɞɹɳɟɟ ɤ 
ɡɚɩɭɫɤɭ ɬɚɣɦɟɪɨɜ Ɍɮ, Ɍɷɩ, Ɍdt. 

Qк Ʉɨɧɫɬɚɧɬɚ ɱɚɫɨɜɨɝɨ ɬɟɩɥɚ (0…9999,99) ДȽɤɚɥ, ȽȾɠ, MАСЖ. 
ɉɋ ɉɟɱɚɬɶ ɫɭɬɨɱɧɵɯ ɨɬɱɟɬɨɜ (1; 0). ȼɤɥɸɱɟɧɢɟ/ɜɵɤɥɸɱɟ-

ɧɢɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɟɱɚɬɢ ɫɭɬɨɱɧɵɯ ɨɬɱɟɬɨɜ ɩɨ ɬɟɩɥɨ-
ɜɨɦɭ ɜɜɨɞɭ. ɉɪɢ ɉɋ=1 ɟɠɟɞɧɟɜɧɨ, ɜ ɪɚɫɱɟɬɧɵɣ ɱɚɫ, ɚɪ-
ɯɢɜɧɵɟ ɞɚɧɧɵɟ ɡɚ ɩɪɨɲɟɞɲɢɟ ɫɭɬɤɢ ɫɬɚɜɹɬɫɹ ɜ ɨɱɟɪɟɞɶ 
ɩɟɱɚɬɢ. Ɂɚɞɚɧɢɹ ɜ ɨɱɟɪɟɞɢ ɛɭɞɭɬ ɪɚɫɩɟɱɚɬɚɧɵ ɩɨ ɡɚ-
ɩɪɨɫɭ ɨɬ ɩɪɢɧɬɟɪɧɨɝɨ ɚɞɚɩɬɟɪɚ Ⱥɉɋ45. ɍɫɬɚɧɨɜɤɢ ɷɬɨɝɨ 
ɩɚɪɚɦɟɬɪɚ ɧɟ ɨɩɪɟɞɟɥɹɸɬ ɭɫɥɨɜɢɹ ɜɵɜɨɞɚ ɨɬɱɟɬɨɜ ɧɚ 
ɤɨɦɩɶɸɬɟɪ ɢ ɫɱɢɬɵɜɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ. 

ɉɆ ɉɟɱɚɬɶ ɦɟɫɹɱɧɵɯ ɨɬɱɟɬɨɜ (1; 0). ȼɤɥɸɱɟɧɢɟ/ɜɵɤɥɸɱɟ-

ɧɢɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɟɱɚɬɢ ɦɟɫɹɱɧɵɯ ɨɬɱɟɬɨɜ ɩɨ ɬɟɩɥɨ-
ɜɨɦɭ ɜɜɨɞɭ. ɍɫɬɚɧɨɜɤɢ ɷɬɨɝɨ ɩɚɪɚɦɟɬɪɚ ɡɚɞɚɸɬ ɪɟɠɢɦ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɵɜɨɞɚ ɦɟɫɹɱɧɵɯ ɨɬɱɟɬɨɜ ɧɚ ɩɪɢɧɬɟɪ 
ɚɧɚɥɨɝɢɱɧɨ ɭɫɬɚɧɨɜɤɚɦ ɩɚɪɚɦɟɬɪɚ ɉɋ. 

ATmin Ⱥɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɬɚɣɦɟɪɚ Ɍmin. 

ɉɨɫɪɟɞɫɬɜɨɦ ɷɬɨɝɨ ɩɚɪɚɦɟɬɪɚ ɧɚɡɧɚɱɚɸɬɫɹ ɫɨɛɵɬɢɹ, 
ɜɥɢɹɸɳɢɟ ɧɚ ɪɚɛɨɬɭ ɬɚɣɦɟɪɚ Ɍmin. ɉɚɪɚɦɟɬɪ ɩɪɟɞɫɬɚɜ-
ɥɹɟɬ ɫɨɛɨɣ ɜɨɫɶɦɢɪɚɡɪɹɞɧɭɸ ɫɛɨɪɤɭ ɩɪɢɡɧɚɤɨɜ ɫɨɛɵ-
ɬɢɣ: ɫɨɛɵɬɢɸ ɇɋ ɩɪɢɩɢɫɚɧ ɩɪɢɡɧɚɤ "1", ɫɨɛɵɬɢɸ Ⱦɋ  

ɩɪɢɡɧɚɤ "0". ȼ ɤɚɠɞɨɦ ɪɚɡɪɹɞɟ ɫɛɨɪɤɢ, ɧɚɱɢɧɚɹ ɫ ɩɟɪ-
ɜɨɝɨ ɫɥɟɜɚ, ɡɚɩɢɫɵɜɚɟɬɫɹ ɩɪɢɡɧɚɤ ɫɨɛɵɬɢɹ, ɧɨɦɟɪ ɤɨɬɨ-
ɪɨɝɨ, ɧɚɱɢɧɚɹ ɫ 14, ɡɚɞɚɧ ɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ д14, 16, 
18, 04, 05}. ɉɨɫɥɟɞɧɢɟ ɬɪɢ ɪɚɡɪɹɞɚ ɫɛɨɪɤɢ ɡɚɪɟɡɟɪɜɢɪɨ-
ɜɚɧɵ ɢ ɧɢɤɚɤɢɦ ɫɨɛɵɬɢɹɦ ɧɟ ɫɨɩɨɫɬɚɜɥɟɧɵ; ɡɧɚɱɟɧɢɹ 
ɷɬɢɯ ɪɚɡɪɹɞɨɜ ɦɨɝɭɬ ɛɵɬɶ ɩɪɨɢɡɜɨɥɶɧɵɦɢ. 



Ɍɟɩɥɨɜɵɱɢɫɥɢɬɟɥɢ ɋɉɌ943. Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 43 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɚɪɚɦɟɬɪɚ 

Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ 

ȼ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɢɧɬɟɪɜɚɥɚ ɜɪɟɦɟɧɢ, ɩɨɤɚ ɞɟɣɫɬɜɭɟɬ ɥɸ-
ɛɨɟ ɫɨɛɵɬɢɟ ɇɋ, ɬɚɣɦɟɪ ɜɟɞɟɬ ɩɨɞɫɱɟɬ ɜɪɟɦɟɧɢ; ɫɨɛɵ-
ɬɢɟ Ⱦɋ ɧɟ ɜɥɢɹɟɬ ɧɚ ɩɭɫɤ ɢ ɨɫɬɚɧɨɜ ɬɚɣɦɟɪɚ. 
ɇɨɦɟɪɚ ɢ ɨɩɢɫɚɧɢɹ ɫɨɛɵɬɢɣ ɩɪɢɜɟɞɟɧɵ ɜ ɪɚɡɞɟɥɟ 6 
ɧɚɫɬɨɹɳɟɝɨ ɪɭɤɨɜɨɞɫɬɜɚ. 
ɉɪɢɦɟɪ ɡɚɞɚɧɢɹ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɚ: 

ɋɨɛɵɬɢɹ 14, 18 ɢ 05 ɡɚɞɚɧɵ ɤɚɤ ɫɨɛɵɬɢɹ ɇɋ, ɢ ɜ ɬɟɱɟɧɢɟ 
ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɥɸɛɨɝɨ ɢɡ ɧɢɯ ɬɚɣɦɟɪ ɜɟɞɟɬ ɩɨɞɫɱɟɬ 
ɜɪɟɦɟɧɢ. ɋɨɛɵɬɢɹ 16 ɢ 04 ɡɚɞɚɧɵ ɤɚɤ ɫɨɛɵɬɢɹ Ⱦɋ ɢ ɧɟ 
ɨɤɚɡɵɜɚɸɬ ɜɥɢɹɧɢɹ ɧɚ ɫɨɫɬɨɹɧɢɟ ɬɚɣɦɟɪɚ. 

ɉɪɢɡɧɚɤ ɫɨɛɵɬɢɹ 1 0 1 0 1 0 0 0 

ɇɨɦɟɪ ɫɨɛɵɬɢɹ 14 16 18 04 05    

ATmаɯ Ⱥɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɬɚɣɦɟɪɚ Ɍmax. 

ɉɨɫɪɟɞɫɬɜɨɦ ɷɬɨɝɨ ɩɚɪɚɦɟɬɪɚ ɧɚɡɧɚɱɚɸɬɫɹ ɫɨɛɵɬɢɹ, 
ɜɥɢɹɸɳɢɟ ɧɚ ɪɚɛɨɬɭ ɬɚɣɦɟɪɚ Ɍmax. ɉɚɪɚɦɟɬɪ ɩɪɟɞ-
ɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜɨɫɶɦɢɪɚɡɪɹɞɧɭɸ ɫɛɨɪɤɭ ɩɪɢɡɧɚɤɨɜ ɫɨ-
ɛɵɬɢɣ: ɫɨɛɵɬɢɸ ɇɋ ɩɪɢɩɢɫɚɧ ɩɪɢɡɧɚɤ "1", ɫɨɛɵɬɢɸ 
Ⱦɋ  ɩɪɢɡɧɚɤ "0". ȼ ɤɚɠɞɨɦ ɪɚɡɪɹɞɟ ɫɛɨɪɤɢ, ɧɚɱɢɧɚɹ ɫ 
ɩɟɪɜɨɝɨ ɫɥɟɜɚ, ɡɚɩɢɫɵɜɚɟɬɫɹ ɩɪɢɡɧɚɤ ɫɨɛɵɬɢɹ, ɧɨɦɟɪ 
ɤɨɬɨɪɨɝɨ, ɧɚɱɢɧɚɹ ɫ 13, ɡɚɞɚɧ ɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
д13, 15, 17, 04, 05ж. ɉɨɫɥɟɞɧɢɟ ɬɪɢ ɪɚɡɪɹɞɚ ɫɛɨɪɤɢ ɡɚ-
ɪɟɡɟɪɜɢɪɨɜɚɧɵ ɢ ɧɢɤɚɤɢɦ ɫɨɛɵɬɢɹɦ ɧɟ ɫɨɩɨɫɬɚɜɥɟɧɵ; 
ɡɧɚɱɟɧɢɹ ɷɬɢɯ ɪɚɡɪɹɞɨɜ ɦɨɝɭɬ ɛɵɬɶ ɩɪɨɢɡɜɨɥɶɧɵɦɢ. 
ȼ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɢɧɬɟɪɜɚɥɚ ɜɪɟɦɟɧɢ, ɩɨɤɚ ɞɟɣɫɬɜɭɟɬ ɥɸ-
ɛɨɟ ɫɨɛɵɬɢɟ ɇɋ, ɬɚɣɦɟɪ ɜɟɞɟɬ ɩɨɞɫɱɟɬ ɜɪɟɦɟɧɢ; ɫɨɛɵ-
ɬɢɟ Ⱦɋ ɧɟ ɜɥɢɹɟɬ ɧɚ ɩɭɫɤ ɢ ɨɫɬɚɧɨɜ ɬɚɣɦɟɪɚ. 
ɇɨɦɟɪɚ ɢ ɨɩɢɫɚɧɢɹ ɫɨɛɵɬɢɣ ɩɪɢɜɟɞɟɧɵ ɜ ɪɚɡɞɟɥɟ 6 
ɧɚɫɬɨɹɳɟɝɨ ɪɭɤɨɜɨɞɫɬɜɚ. 
ɉɪɢɦɟɪ ɡɚɞɚɧɢɹ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɚ: 

ɋɨɛɵɬɢɹ 15, 04 ɢ 05 ɡɚɞɚɧɵ ɤɚɤ ɫɨɛɵɬɢɹ ɇɋ, ɢ ɜ ɬɟɱɟɧɢɟ 
ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɥɸɛɨɝɨ ɢɡ ɧɢɯ ɬɚɣɦɟɪ ɜɟɞɟɬ ɩɨɞɫɱɟɬ 

ɉɪɢɡɧɚɤ ɫɨɛɵɬɢɹ 0 1 0 1 1 0 0 0 

ɇɨɦɟɪ ɫɨɛɵɬɢɹ 13 15 17 04 05    



44 Ɍɟɩɥɨɜɵɱɢɫɥɢɬɟɥɢ ɋɉɌ943. Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɚɪɚɦɟɬɪɚ 

Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ 

ɜɪɟɦɟɧɢ. ɋɨɛɵɬɢɹ 13 ɢ 17 ɡɚɞɚɧɵ ɤɚɤ ɫɨɛɵɬɢɹ Ⱦɋ ɢ ɧɟ 
ɨɤɚɡɵɜɚɸɬ ɜɥɢɹɧɢɹ ɧɚ ɫɨɫɬɨɹɧɢɟ ɬɚɣɦɟɪɚ. 
 

ATɷɩ Ⱥɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɬɚɣɦɟɪɚ Ɍɷɩ. 
ɉɨɫɪɟɞɫɬɜɨɦ ɷɬɨɝɨ ɩɚɪɚɦɟɬɪɚ ɧɚɡɧɚɱɚɸɬɫɹ ɫɨɛɵɬɢɹ, 
ɜɥɢɹɸɳɢɟ ɧɚ ɪɚɛɨɬɭ ɬɚɣɦɟɪɚ ɨɬɫɭɬɫɬɜɢɹ ɷɥɟɤɬɪɨɩɢɬɚ-
ɧɢɹ Ɍɷɩ. ɉɚɪɚɦɟɬɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜɨɫɶɦɢɪɚɡɪɹɞ-
ɧɭɸ ɫɛɨɪɤɭ ɩɪɢɡɧɚɤɨɜ ɫɨɛɵɬɢɣ: ɫɨɛɵɬɢɸ ɇɋ ɩɪɢɩɢɫɚɧ 
ɩɪɢɡɧɚɤ "1", ɫɨɛɵɬɢɸ Ⱦɋ  ɩɪɢɡɧɚɤ "0". 
ȼ ɩɟɪɜɨɦ ɫɥɟɜɚ ɪɚɡɪɹɞɟ ɫɛɨɪɤɢ ɡɚɩɢɫɵɜɚɟɬɫɹ ɩɪɢɡɧɚɤ 
ɫɨɛɵɬɢɹ ɫ ɧɨɦɟɪɨɦ 02, ɜ ɫɥɟɞɭɸɳɟɦ ɪɚɡɪɹɞɟ  ɩɪɢɡɧɚɤ 
ɫɨɛɵɬɢɹ ɫ ɧɨɦɟɪɨɦ 07. ɋɥɟɞɭɸɳɢɟ ɲɟɫɬɶ ɪɚɡɪɹɞɨɜ 
ɫɛɨɪɤɢ ɡɚɪɟɡɟɪɜɢɪɨɜɚɧɵ ɢ ɧɢɤɚɤɢɦ ɫɨɛɵɬɢɹɦ ɧɟ ɫɨɩɨ-
ɫɬɚɜɥɟɧɵ; ɡɧɚɱɟɧɢɹ ɷɬɢɯ ɪɚɡɪɹɞɨɜ ɦɨɝɭɬ ɛɵɬɶ ɩɪɨɢɡ-
ɜɨɥɶɧɵɦɢ. 
ȼ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɢɧɬɟɪɜɚɥɚ ɜɪɟɦɟɧɢ, ɩɨɤɚ ɞɟɣɫɬɜɭɟɬ ɥɸ-
ɛɨɟ ɫɨɛɵɬɢɟ ɇɋ, ɬɚɣɦɟɪ ɜɟɞɟɬ ɩɨɞɫɱɟɬ ɜɪɟɦɟɧɢ; ɫɨɛɵ-
ɬɢɟ Ⱦɋ ɧɟ ɜɥɢɹɟɬ ɧɚ ɩɭɫɤ ɢ ɨɫɬɚɧɨɜ ɬɚɣɦɟɪɚ. 
ɇɨɦɟɪɚ ɢ ɨɩɢɫɚɧɢɹ ɫɨɛɵɬɢɣ ɩɪɢɜɟɞɟɧɵ ɜ ɪɚɡɞɟɥɟ 6 
ɧɚɫɬɨɹɳɟɝɨ ɪɭɤɨɜɨɞɫɬɜɚ. 
ɉɪɢɦɟɪ ɡɚɞɚɧɢɹ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɚ: 

ɋɨɛɵɬɢɹ 02 ɢ 07 ɡɚɞɚɧɵ ɤɚɤ ɫɨɛɵɬɢɹ ɇɋ, ɢ ɜ ɬɟɱɟɧɢɟ 
ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɥɸɛɨɝɨ ɢɡ ɧɢɯ ɬɚɣɦɟɪ ɜɟɞɟɬ ɩɨɞɫɱɟɬ 
ɜɪɟɦɟɧɢ. 
 

ɉɪɢɡɧɚɤ ɫɨɛɵɬɢɹ 1 1 0 0 0 0 0 0 

ɇɨɦɟɪ ɫɨɛɵɬɢɹ 02 07       

ATɮ Ⱥɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɬɚɣɦɟɪɚ Ɍɮ. 

ɉɨɫɪɟɞɫɬɜɨɦ ɷɬɨɝɨ ɩɚɪɚɦɟɬɪɚ ɧɚɡɧɚɱɚɸɬɫɹ ɫɨɛɵɬɢɹ, 
ɜɥɢɹɸɳɢɟ ɧɚ ɪɚɛɨɬɭ ɬɚɣɦɟɪɚ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɨɬɤɚɡɚ 
Ɍɮ. ɉɚɪɚɦɟɬɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜɨɫɶɦɢɪɚɡɪɹɞɧɭɸ 
ɫɛɨɪɤɭ ɩɪɢɡɧɚɤɨɜ ɫɨɛɵɬɢɣ: ɫɨɛɵɬɢɸ ɇɋ ɩɪɢɩɢɫɚɧ ɩɪɢ-
ɡɧɚɤ "1", ɫɨɛɵɬɢɸ Ⱦɋ  ɩɪɢɡɧɚɤ "0". ȼ ɤɚɠɞɨɦ ɪɚɡɪɹɞɟ 
ɫɛɨɪɤɢ, ɧɚɱɢɧɚɹ ɫ ɩɟɪɜɨɝɨ ɫɥɟɜɚ, ɡɚɩɢɫɵɜɚɟɬɫɹ ɩɪɢɡɧɚɤ 



Ɍɟɩɥɨɜɵɱɢɫɥɢɬɟɥɢ ɋɉɌ943. Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 45 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɚɪɚɦɟɬɪɚ 

Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ 

ɫɨɛɵɬɢɹ, ɧɨɦɟɪ ɤɨɬɨɪɨɝɨ, ɧɚɱɢɧɚɹ ɫ 00, ɡɚɞɚɧ ɜ ɩɨɫɥɟɞɨ-
ɜɚɬɟɥɶɧɨɫɬɢ {00, 01, 02, 07, [08, 09], [03, 10, 11, 12], 

04, 05}. ɋɨɛɵɬɢɹ 08 ɢ 09 ɞɨɥɠɧɵ ɢɦɟɬɶ ɨɞɢɧɚɤɨɜɵɣ 

ɩɪɢɡɧɚɤ, ɤɨɬɨɪɵɣ ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ ɩɹɬɨɦ ɪɚɡɪɹɞɟ ɫɛɨɪɤɢ. 
Ɍɚɤɨɟ ɠɟ ɬɪɟɛɨɜɚɧɢɟ ɤ ɩɪɢɡɧɚɤɭ ɨɬɧɨɫɢɬɫɹ ɢ ɤ ɫɨɛɵɬɢɹɦ 
03, 10, 11 ɢ 12; ɢɯ ɩɪɢɡɧɚɤ ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ ɲɟɫɬɨɦ ɪɚɡ-
ɪɹɞɟ ɫɛɨɪɤɢ. 
ȼ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɢɧɬɟɪɜɚɥɚ ɜɪɟɦɟɧɢ, ɩɨɤɚ ɞɟɣɫɬɜɭɟɬ ɥɸ-
ɛɨɟ ɫɨɛɵɬɢɟ ɇɋ, ɬɚɣɦɟɪ ɜɟɞɟɬ ɩɨɞɫɱɟɬ ɜɪɟɦɟɧɢ; ɫɨɛɵ-
ɬɢɟ Ⱦɋ ɧɟ ɜɥɢɹɟɬ ɧɚ ɩɭɫɤ ɢ ɨɫɬɚɧɨɜ ɬɚɣɦɟɪɚ. 
ɇɨɦɟɪɚ ɢ ɨɩɢɫɚɧɢɹ ɫɨɛɵɬɢɣ ɩɪɢɜɟɞɟɧɵ ɜ ɪɚɡɞɟɥɟ 6 
ɧɚɫɬɨɹɳɟɝɨ ɪɭɤɨɜɨɞɫɬɜɚ. 
ɉɪɢɦɟɪ ɡɚɞɚɧɢɹ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɚ: 

ɋɨɛɵɬɢɹ 00, 01, 07, 03, 10, 11 ɢ 12 ɢɦɟɸɬ ɫɬɚɬɭɫ ɇɋ, ɢ ɜ 
ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɥɸɛɨɝɨ ɢɡ ɧɢɯ ɬɚɣɦɟɪ ɜɟɞɟɬ 
ɩɨɞɫɱɟɬ ɜɪɟɦɟɧɢ. ɋɨɛɵɬɢɹ 02, 08, 09, 04 ɢ 05 ɢɦɟɸɬ ɫɬɚ-
ɬɭɫ Ⱦɋ ɢ ɧɟ ɨɤɚɡɵɜɚɸɬ ɜɥɢɹɧɢɹ ɧɚ ɫɨɫɬɨɹɧɢɟ ɬɚɣɦɟɪɚ. 

ɉɪɢɡɧɚɤ ɫɨɛɵɬɢɹ 1 1 0 1 0 1 0 0 

ɇɨɦɟɪ ɫɨɛɵɬɢɹ 00 01 02 07 
08, 

09 

03, 

10, 

11, 

12 

04 05 

 

5.1.3 ɋɩɪɚɜɨɱɧɵɣ ɪɚɡɞɟɥ (?) 

ȼ ɫɩɪɚɜɨɱɧɨɦ ɪɚɡɞɟɥɟ ɩɪɢɜɨɞɹɬɫɹ ɫɜɟɞɟɧɢɹ ɨɛ ɨɛɨɡɧɚɱɟɧɢɢ ɦɨɞɢɮɢ-
ɤɚɰɢɢ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ, ɧɨɦɟɪɟ ɜɟɪɫɢɢ ɉɈ (Б.Б.ɏ.ɏ.ɏɏ), ɡɚɜɨɞɫɤɨɦ 
ɢɞɟɧɬɢɮɢɤɚɬɨɪɟ (ZZZZZZZ), ɰɢɮɪɨɜɨɦ ɢɞɟɧɬɢɮɢɤɚɬɨɪɟ ɉɈ (ɤɨɧɬɪɨɥɶ-
ɧɨɣ ɫɭɦɦɟ ɢɫɩɨɥɧɹɟɦɨɝɨ ɤɨɞɚ – YYYY) ɢ ɤɨɧɬɪɨɥɶɧɨɣ ɫɭɦɦɟ ɡɧɚɱɟɧɢɣ 
ɧɚɫɬɪɨɟɱɧɵɯ ɩɚɪɚɦɟɬɪɨɜ (XXXX). 

Ɋɚɡɞɟɥ ɫɨɞɟɪɠɢɬ ɬɪɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɷɤɪɚɧɚ, ɪɢɫɭɧɨɤ 5.11, ɩɟɪɟɯɨɞ 
ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɤɧɨɩɨɤ  ɢ . 

  



46 Ɍɟɩɥɨɜɵɱɢɫɥɢɬɟɥɢ ɋɉɌ943. Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 

 

 
 ɋɉɌ943.1 
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Ɋɢɫɭɧɨɤ 5.11   ɂɧɮɨɪɦɚɰɢɹ ɜ ɫɩɪɚɜɨɱɧɨɦ ɪɚɡɞɟɥɟ ɦɟɧɸ 

 

6 Ʉɨɧɬɪɨɥɶ ɩɚɪɚɦɟɬɪɨɜ ɢ ɪɟɠɢɦɨɜ 

6.1 ɋɨɨɛɳɟɧɢɹ ɫɢɫɬɟɦɵ ɞɢɚɝɧɨɫɬɢɤɢ 

ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɨɛɫɬɨɹɬɟɥɶɫɬɜ, ɜ ɫɢɥɭ ɤɨɬɨɪɵɯ ɡɧɚɱɟɧɢɹ ɢɡ-
ɦɟɪɹɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɚ ɬɚɤɠɟ ɪɟɠɢɦɨɜ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɬɟɩɥɨɜɵɱɢɫ-
ɥɢɬɟɥɹ ɢ ɜɧɟɲɧɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɨɝɭɬ ɥɟɠɚɬɶ ɜɧɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɩɪɟ-
ɞɟɥɨɜ. ɗɬɢ ɫɨɛɵɬɢɹ ɨɛɧɚɪɭɠɢɜɚɸɬɫɹ ɫɢɫɬɟɦɨɣ ɞɢɚɝɧɨɫɬɢɤɢ ɩɨ ɡɚɞɚɧ-
ɧɵɦ ɤɪɢɬɟɪɢɹɦ ɢ ɮɢɤɫɢɪɭɸɬɫɹ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɟɦ. 

ɉɨ ɮɚɤɬɭ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɤɚɤɨɝɨ-ɥɢɛɨ ɫɨɛɵɬɢɹ ɧɚ ɞɢɫɩɥɟɣ ɜɵɜɨɞɢɬɫɹ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɟ ɫɨɨɛɳɟɧɢɟ ɜɢɞɚ Ⱦɋnn (ɞɢɚɝɧɨɫɬɢɱɟ-
ɫɤɨɟ ɫɨɨɛɳɟɧɢɟ), ɫɨɞɟɪɠɚɳɟɟ ɞɜɭɡɧɚɱɧɵɣ ɧɨɦɟɪ ɫɨɛɵɬɢɹ "nn". ȼ ɡɚɜɢ-
ɫɢɦɨɫɬɢ ɨɬ ɜɚɠɧɨɫɬɢ ɫɨɛɵɬɢɸ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɫɜɨɟɧ ɩɨɜɵɲɟɧɧɵɣ ɫɬɚ-
ɬɭɫ; ɬɚɤɨɟ ɫɨɛɵɬɢɟ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɫɨɨɛɳɟɧɢɟɦ ɇɋnn (ɧɟɲɬɚɬɧɚɹ ɫɢɬɭ-
ɚɰɢɹ). ȼ ɧɚɫɬɨɹɳɟɦ ɪɭɤɨɜɨɞɫɬɜɟ ɩɪɢɧɹɬɨ ɤɪɚɬɤɨɟ ɨɛɨɡɧɚɱɟɧɢɟ ɫɨɛɵɬɢɣ 

ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɨɩɪɨɜɨɠɞɚɸɳɢɦɢ ɢɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɦɢ ɫɨɨɛɳɟɧɢ-
ɹɦɢ: ɫɨɛɵɬɢɟ Ⱦɋ, ɫɨɛɵɬɢɟ ɇɋ. 

ɇɨɦɟɪɚ, ɨɛɨɡɧɚɱɟɧɢɟ ɢ ɤɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɫɨɛɵɬɢɣ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 6.1. 

ɋɨɛɵɬɢɹ ɫ ɧɨɦɟɪɚɦɢ 19, 20, 21, 22 ɜɫɟɝɞɚ ɹɜɥɹɸɬɫɹ ɫɨɛɵɬɢɹɦɢ Ⱦɋ; ɫɨ-
ɛɵɬɢɟ ɫ ɧɨɦɟɪɨɦ 23 ɜɫɟɝɞɚ ɹɜɥɹɟɬɫɹ ɫɨɛɵɬɢɟɦ ɇɋ. ɋɨɛɵɬɢɹ ɫ ɧɨɦɟɪɚɦɢ 
ɨɬ 00 ɞɨ 18 ɦɨɝɭɬ ɛɵɬɶ ɨɬɧɟɫɟɧɵ ɤ ɫɨɛɵɬɢɹɦ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɜɢɞɚ ɜ ɡɚɜɢ-
ɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ATmin, ATmax, ATɷɩ ɢ ATɮ. 

ȿɫɥɢ ɜ ɥɸɛɨɦ ɢɯ ɷɬɢɯ ɩɚɪɚɦɟɬɪɨɜ ɫɨɛɵɬɢɟ ɨɬɧɟɫɟɧɨ ɤ ɜɢɞɭ ɇɋ, 
ɫɢɫɬɟɦɚ ɞɢɚɝɧɨɫɬɢɤɢ ɜɫɟɝɞɚ ɪɚɫɫɦɚɬɪɢɜɚɟɬ ɟɝɨ ɤɚɤ ɫɨɛɵɬɢɟ ɇɋ. ȼ ɬɟ-
ɱɟɧɢɟ ɜɫɟɝɨ ɜɪɟɦɟɧɢ, ɩɨɤɚ ɞɟɣɫɬɜɭɟɬ ɯɨɬɹ ɛɵ ɨɞɧɨ ɢɡ ɫɨɛɵɬɢɣ ɇɋ, 



Ɍɟɩɥɨɜɵɱɢɫɥɢɬɟɥɢ ɋɉɌ943. Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 47 

ɞɢɫɤɪɟɬɧɵɣ ɜɵɯɨɞɧɨɣ ɫɢɝɧɚɥ (ɩɪɢ ɡɧɚɱɟɧɢɢ ɩɚɪɚɦɟɬɪɚ ɄȾ=1) ɭɞɟɪ-
ɠɢɜɚɟɬɫɹ ɜ ɚɤɬɢɜɧɨɦ (ɡɚɦɤɧɭɬɨɦ) ɫɨɫɬɨɹɧɢɢ; ɧɚ ɞɢɫɩɥɟɟ ɷɬɨ ɫɨɩɪɨ-
ɜɨɠɞɚɟɬɫɹ ɦɢɝɚɧɢɟɦ ɤɭɪɫɨɪɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɫɩɪɚɜɚ ɨɬ ɨɛɨɡɧɚɱɟɧɢɹ ɪɚɡ-
ɞɟɥɚ ɜ ɝɥɚɜɧɨɦ ɦɟɧɸ ɩɨɹɜɥɹɟɬɫɹ ɫɢɦɜɨɥ ɚɩɨɫɬɪɨɮɚ. 

ɋɨɛɵɬɢɹ Ⱦɋ ɢ ɇɋ ɫ ɧɨɦɟɪɚɦɢ ɞɨ 07 ɜɤɥɸɱɢɬɟɥɶɧɨ ɨɬɨɛɪɚɠɚɸɬɫɹ ɨɞ-
ɧɨɜɪɟɦɟɧɧɨ ɜɨ ɜɫɟɯ ɪɚɡɞɟɥɚɯ ɝɥɚɜɧɨɝɨ ɦɟɧɸ, ɨɫɬɚɥɶɧɵɟ, ɫɜɹɡɚɧɧɵɟ ɫ ɢɡ-
ɦɟɪɹɟɦɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɬɨɥɶɤɨ ɜ ɬɨɦ ɪɚɡɞɟɥɟ, ɝɞɟ ɨɧɢ ɜɨɡɧɢɤɥɢ. 

 

Ɍɚɛɥɢɰɚ 6.1  ɋɨɛɵɬɢɹ, ɮɢɤɫɢɪɭɟɦɵɟ ɫɢɫɬɟɦɨɣ ɞɢɚɝɧɨɫɬɢɤɢ 

ɋɨɛɵɬɢɟ 
Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ 

nn Ⱦɋ ɇɋ 

00 + + 
Ɋɚɡɪɹɞ ɛɚɬɚɪɟɢ (UȻ<3,2 ȼ). ɋɥɟɞɭɟɬ ɜ ɬɟɱɟɧɢɟ ɦɟɫɹɰɚ ɡɚɦɟ-
ɧɢɬɶ ɛɚɬɚɪɟɸ. 

01 + + 

ɉɟɪɟɝɪɭɡɤɚ ɩɨ ɰɟɩɹɦ ɩɢɬɚɧɢɹ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɪɚɫɯɨɞɚ. 

ɋɭɦɦɚɪɧɵɣ ɬɨɤ, ɩɨɬɪɟɛɥɹɟɦɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹɦɢ, ɩɪɟ-
ɜɵɲɚɟɬ 100 ɦȺ. 

02 + + ɂɡɦɟɧɟɧɢɟ ɫɢɝɧɚɥɚ ɧɚ ɞɢɫɤɪɟɬɧɨɦ ɜɯɨɞɟ. 
03 + + ɉɚɪɚɦɟɬɪ tɯɜ ɜɧɟ ɞɢɚɩɚɡɨɧɚ 0-176 C. 

04 + + 

ȼɵɯɨɞ ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ ɡɚ ɝɪɚɧɢɰɵ ɞɢɚɩɚɡɨɧɚ 
ɍɇ…ɍȼ. ɗɬɨ ɟɞɢɧɫɬɜɟɧɧɨɟ ɫɨɛɵɬɢɟ, ɧɚ ɜɨɡɧɢɤɧɨɜɟɧɢɟ 
ɤɨɬɨɪɨɝɨ ɦɨɠɧɨ ɧɚɡɧɚɱɢɬɶ ɦɨɧɨɩɨɥɶɧɨɟ ɫɪɚɛɚɬɵɜɚɧɢɟ ɜɵ-
ɯɨɞɚ ɫɢɝɧɚɥɢɡɚɰɢɢ. 

05 + + 
ȼɵɯɨɞ ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ ɡɚ ɝɪɚɧɢɰɵ ɞɢɚɩɚɡɨɧɚ 
ɍɇ2…ɍȼ2 

07 + + Ɉɬɫɭɬɫɬɜɭɟɬ ɜɧɟɲɧɟɟ ɩɢɬɚɧɢɟ 

08 + + ɉɚɪɚɦɟɬɪ P1 ɩɨ ɜɜɨɞɭ ɜɧɟ ɞɢɚɩɚɡɨɧɚ 0-1,1ȼɉ1. 
09 + + ɉɚɪɚɦɟɬɪ P2 ɩɨ ɜɜɨɞɭ ɜɧɟ ɞɢɚɩɚɡɨɧɚ 0-1,1ȼɉ2. 
10 + + ɉɚɪɚɦɟɬɪ t1 ɩɨ ɜɜɨɞɭ ɜɧɟ ɞɢɚɩɚɡɨɧɚ 0-176 C. 

11 + + ɉɚɪɚɦɟɬɪ t2 ɩɨ ɜɜɨɞɭ ɜɧɟ ɞɢɚɩɚɡɨɧɚ 0-176 C. 

12 + + ɉɚɪɚɦɟɬɪ t3 ɩɨ ɜɜɨɞɭ ɜɧɟ ɞɢɚɩɚɡɨɧɚ 0-176 C. 

13 + + 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ȼɋ1 ɜɵɲɟ ɜɟɪɯɧɟɝɨ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ 
(G1>Gɜ1). 

14 + + 
ɇɟɧɭɥɟɜɨɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ȼɋ1 ɧɢɠɟ ɧɢɠɧɟɝɨ ɩɪɟɞɟɥɚ ɢɡɦɟ-
ɪɟɧɢɣ (0<G1<Gɧ1). 
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ɋɨɛɵɬɢɟ 
Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ 

nn Ⱦɋ ɇɋ 

15 + + 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ȼɋ2 ɜɵɲɟ ɜɟɪɯɧɟɝɨ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ 
(G2>Gɜ2). 

16 + + 
ɇɟɧɭɥɟɜɨɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ȼɋ2 ɧɢɠɟ ɧɢɠɧɟɝɨ ɩɪɟɞɟɥɚ ɢɡɦɟ-
ɪɟɧɢɣ (0<G2<Gɧ2). 

17 + + 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ȼɋ3 ɜɵɲɟ ɜɟɪɯɧɟɝɨ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ 
(G3>Gɜ3). 

18 + + 
ɇɟɧɭɥɟɜɨɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ȼɋ3 ɧɢɠɟ ɧɢɠɧɟɝɨ ɩɪɟɞɟɥɚ ɢɡɦɟ-
ɪɟɧɢɣ (0<G3<Gɧ3). 

19 + – 

Ɉɬɪɢɰɚɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɡɧɨɫɬɢ ɱɚɫɨɜɵɯ ɦɚɫɫ ɬɟɩɥɨɧɨ-
ɫɢɬɟɥɹ (Ɇ1ɱ–Ɇ2ɱ), ɜɵɯɨɞɢɬ ɡɚ ɞɨɩɭɫɬɢɦɵɟ ɩɪɟɞɟɥɵ, ɬ.ɟ. 
(Ɇ1ɱ–Ɇ2ɱ)<(–ɇɆ)Ɇ1ɱ. Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɨɟ ɫɨɨɛɳɟɧɢɟ 
ɮɢɤɫɢɪɭɟɬɫɹ ɩɨ ɨɤɨɧɱɚɧɢɢ ɱɚɫɚ ɢ ɡɚɧɨɫɢɬɫɹ ɜ ɚɪɯɢɜ ɞɥɹ 
ɫɯɟɦ 0, 2, 4 ɢ 8. ȼɟɫɶ ɫɥɟɞɭɸɳɢɣ ɱɚɫ ɨɧɨ ɩɪɢɫɭɬɫɬɜɭɟɬ ɜ 
ɬɟɤɭɳɢɯ ɩɚɪɚɦɟɬɪɚɯ. 

20 + – 

Ɉɬɪɢɰɚɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɱɚɫɨɜɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɬɟɩɥɨɜɨɣ 
ɷɧɟɪɝɢɢ (Qɱ<0). Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɨɟ ɫɨɨɛɳɟɧɢɟ ɮɢɤɫɢɪɭɟɬɫɹ 
ɩɨ ɨɤɨɧɱɚɧɢɢ ɱɚɫɚ ɢ ɡɚɧɨɫɢɬɫɹ ɜ ɚɪɯɢɜ. ȼɟɫɶ ɫɥɟɞɭɸɳɢɣ 
ɱɚɫ ɨɧɨ ɩɪɢɫɭɬɫɬɜɭɟɬ ɜ ɬɟɤɭɳɢɯ ɩɚɪɚɦɟɬɪɚɯ. 

21 + – 

Ɂɧɚɱɟɧɢɟ ɪɚɡɧɨɫɬɢ ɱɚɫɨɜɵɯ ɦɚɫɫ (Ɇ1ɱ–Ɇ2ɱ) ɦɟɧɶɲɟ ɧɭɥɹ. Ⱦɢɚ-
ɝɧɨɫɬɢɱɟɫɤɨɟ ɫɨɨɛɳɟɧɢɟ ɮɢɤɫɢɪɭɟɬɫɹ ɩɨ ɨɤɨɧɱɚɧɢɢ ɱɚɫɚ ɢ ɡɚ-
ɧɨɫɢɬɫɹ ɜ ɚɪɯɢɜ ɞɥɹ ɫɯɟɦ 0, 2, 4 ɢɥɢ 8 ɢ ȺɆ=1 ɢɥɢ 2. ȼɟɫɶ ɫɥɟ-
ɞɭɸɳɢɣ ɱɚɫ ɨɧɨ ɩɪɢɫɭɬɫɬɜɭɟɬ ɜ ɬɟɤɭɳɢɯ ɩɚɪɚɦɟɬɪɚɯ. 

22 + – 
Ɂɧɚɱɟɧɢɟ ɪɚɡɧɨɫɬɢ ɱɚɫɨɜɵɯ ɦɚɫɫ (Ɇ1ɱ–Ɇ2ɱ) ɜ ɩɪɟɞɟɥɚɯ 
ɞɨɩɭɫɬɢɦɨɝɨ ɪɚɫɯɨɠɞɟɧɢɹ, ɬ.ɟ.  (–ɇɆ)*Ɇ1ɱ <(Ɇ1ɱ–
Ɇ2ɱ)<(+ɇɆ)*Ɇ1ɱ 

23 – + 
Ɂɧɚɱɟɧɢɟ ɪɚɡɧɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪ (dt) ɧɢɠɟ ɦɢɧɢɦɚɥɶɧɨɝɨ 
ɧɨɪɦɢɪɨɜɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ 

 

6.2 Ʉɨɧɬɪɨɥɶ ɪɚɫɯɨɞɚ 

Ɍɟɩɥɨɜɵɱɢɫɥɢɬɟɥɶ, ɤɨɧɬɪɨɥɢɪɭɹ ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɛɴɟɦɧɨɝɨ 
ɪɚɫɯɨɞɚ, ɮɢɤɫɢɪɭɟɬ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɟ ɫɨɨɛɳɟɧɢɟ, ɟɫɥɢ ɬɟɤɭɳɢɣ ɪɚɫɯɨɞ G 

ɩɪɟɜɵɲɚɟɬ ɡɚɞɚɧɧɨɟ ɜ ɧɚɫɬɪɨɟɱɧɵɯ ɩɚɪɚɦɟɬɪɚɯ ɡɧɚɱɟɧɢɟ ɜɟɪɯɧɟɝɨ ɩɪɟ-
ɞɟɥɚ ɢɡɦɟɪɟɧɢɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɨɛɴɟɦɚ Gɜ. ɋɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɫɨɛɵɬɢɟ 

ɮɢɤɫɢɪɭɟɬɫɹ ɬɚɤɠɟ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɡɧɚɱɟɧɢɟ ɬɟɤɭɳɟɝɨ ɪɚɫɯɨɞɚ Gɬ 

ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ 0<G<Gɧ. 
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Ɂɧɚɱɟɧɢɹ ɨɛɴɟɦɧɨɝɨ ɪɚɫɯɨɞɚ ɫɚɦɢ ɩɨ ɫɟɛɟ ɧɟ ɜɯɨɞɹɬ ɜ ɭɪɚɜɧɟɧɢɹ ɢɡ-
ɦɟɪɟɧɢɣ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɢ ɦɚɫɫɵ. Ɉɞɧɚɤɨ ɩɪɢ ɧɚɡɧɚɱɟɧɢɢ ɧɚɫɬɪɨɟɱ-
ɧɨɝɨ ɩɚɪɚɦɟɬɪɚ KG=1, ɜɵɯɨɞ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɚ ɢɡ ɞɢɚɩɚɡɨɧɚ Gɧ…Gɜ 

ɩɨɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɢɡɦɟɧɟɧɢɣ ɞɚɧɧɵɯ ɭɱɟɬɚ. ɇɚ ɜɪɟɦɹ τ1, ɤɨɝɞɚ G>Gɜ 
ɨɛɴɟɦ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɛɭɞɟɬ ɪɚɫɫɱɢɬɵɜɚɬɶɫɹ ɧɟ ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɩɪɢɲɟɞ-
ɲɢɯ ɨɬ ȼɋ ɢɦɩɭɥɶɫɨɜ, ɚ ɩɨ ɮɨɪɦɭɥɟ V=Gɤ·τ1. Ⱥɧɚɥɨɝɢɱɧɨ, ɧɚ ɜɪɟɦɹ τ2, 

ɤɨɝɞɚ 0<G<Gɧ ɨɛɴɟɦ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɚɤ V=Gɧ·τ2. ɉɪɢ 
ɧɚɡɧɚɱɟɧɢɢ ɧɚɫɬɪɨɟɱɧɨɝɨ ɩɚɪɚɦɟɬɪɚ KG=0 ɨɛɴɟɦ ɜɫɟɝɞɚ ɪɚɫɫɱɢɬɵɜɚ-
ɸɬɫɹ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɤɨɥɢɱɟɫɬɜɭ ɩɪɢɲɟɞɲɢɯ ɢɦɩɭɥɶɫɨɜ. ɉɨɤɚɡɚɧɢɹ 
ɪɚɫɯɨɞɚ ɩɪɢɪɚɜɧɢɜɚɸɬɫɹ ɧɭɥɸ, ɟɫɥɢ ɢɦɩɭɥɶɫɵ ɨɬ ȼɋ ɩɨɫɬɭɩɚɸɬ ɪɟɠɟ, 
ɱɟɦ ɪɚɡ ɜ 20 ɦɢɧɭɬ. 

Ɉɩɢɫɚɧɧɵɟ ɚɥɝɨɪɢɬɦɵ ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 6.1 ɢ 6.2. 

 

 

Ɋɢɫɭɧɨɤ 6.1  Ʉɨɧɬɪɨɥɶ ɨɛɴɟɦɧɨɝɨ ɪɚɫɯɨɞɚ ɢ ɭɫɥɨɜɢɹ ɩɟɪɟɯɨɞɚ ɧɚ 
ɤɨɧɫɬɚɧɬɵ ɩɪɢ KG=1 

 

 

Ɋɢɫɭɧɨɤ 6.2 – Ʉɨɧɬɪɨɥɶ ɨɛɴɟɦɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ KG=0 

G1 G2 G3 

Gɧ1 

0 

Gɜ1 

G1 ɭɱɟɬɧɨɟ 

Ⱦɋ13 Ⱦɋ14 

Gɧ2 

0 

Gɜ2 

G2 ɭɱɟɬɧɨɟ 

Ⱦɋ15 Ⱦɋ16 

Gɧ3 

0 

Gɜ3 

G3 ɭɱɟɬɧɨɟ 

Ⱦɋ17 Ⱦɋ18 

Gɤ1 Gɤ2 Gɤ3 

Gɜ1 Gɧ1 Gɜ2 Gɧ2 Gɜ3 Gɧ3 

G1 G2 G3 

Gɧ1 

0 

Gɜ1 

G1 ɭɱɟɬɧɨɟ 

Ⱦɋ13 Ⱦɋ14 

Gɧ2 

0 

Gɜ2 

G2 ɭɱɟɬɧɨɟ 

Ⱦɋ15 Ⱦɋ16 

Gɧ3 

0 

Gɜ3 

G3 ɭɱɟɬɧɨɟ 

Ⱦɋ17 Ⱦɋ18 

Gɜ3 Gɧ3 Gɜ2 Gɧ2 Gɜ1 Gɧ1 
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6.3 Ʉɨɧɬɪɨɥɶ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ 

ɋɢɝɧɚɥɵ ɨɬ ɬɟɪɦɨɦɟɬɪɨɜ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢ ɞɚɬɱɢɤɨɜ ɞɚɜɥɟɧɢɹ ɢɡɦɟ-
ɪɹɸɬɫɹ ɪɚɡ ɜ 3 ɦɢɧɭɬɵ. ɂɫɤɥɸɱɟɧɢɟɦ ɹɜɥɹɸɬɫɹ ɫɥɭɱɚɢ, ɤɨɝɞɚ ɤ ɬɟɩɥɨɜɵ-
ɱɢɫɥɢɬɟɥɸ ɩɨɞɤɥɸɱɟɧɨ ɜɧɟɲɧɟɟ ɩɢɬɚɧɢɟ ɢɥɢ ɜɤɥɸɱɟɧɨ ɬɚɛɥɨ. ɉɪɢ ɷɬɨɦ 
ɩɪɨɰɟɞɭɪɚ ɢɡɦɟɪɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɡ ɜ 5 ɫɟɤɭɧɞ. 

Ɍɟɩɥɨɜɵɱɢɫɥɢɬɟɥɶ ɤɨɧɬɪɨɥɢɪɭɟɬ ɢɡɦɟɪɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪ 
t1, t2, t3, tɯ, ɩɪɨɜɟɪɹɹ ɢɯ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɞɢɚɩɚɡɨɧɭ 0-176 °ɋ. ȿɫɥɢ ɡɧɚ-
ɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɵɲɥɨ ɡɚ ɭɤɚɡɚɧɧɵɟ ɩɪɟɞɟɥɵ, ɜɦɟɫɬɨ ɧɟɝɨ ɜ ɪɚɫɱɟɬɵ 
ɩɨɞɫɬɚɜɥɹɟɬɫɹ ɤɨɧɫɬɚɧɬɚ ɢ ɮɨɪɦɢɪɭɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɫɨɨɛɳɟɧɢɟ, 

Ⱦɋ ɢɥɢ ɇɋ, ɱɬɨ ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 6.3. 

 

 
 

Ɋɢɫɭɧɨɤ 6.3 – Ʉɨɧɬɪɨɥɶ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɧɫɬɚɧɬ 

  

0 

t1, °C 

176 

t1 ɜ ɪɚɫɱɟɬ, °C 

Ⱦɋ10 

tɤ1 

Ⱦɋ10 

0 

Э2, °C

176 

t2 ɜ ɪɚɫɱɟɬ, °C 

Ⱦɋ11 

tɤ2 

Ⱦɋ11 

0 

t3 °C 

176 

t3 ɜ ɪɚɫɱɟɬ, °C 

Ⱦɋ12 

tɤ3 

Ⱦɋ12 

0 

tɯ, °C

176 

tɯ ɜ ɪɚɫɱɟɬ, °C 

Ⱦɋ03 

tɯɤ 

Ⱦɋ03 
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Ɍɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ ɞɚɜɥɟɧɢɹ P1 ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɞɢɚɩɚ-
ɡɨɧɭ 0-1,1ȼɉ1, ɞɚɜɥɟɧɢɹ P2 – ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɞɢɚɩɚɡɨɧɭ 0-1,1ȼɉ2. ȿɫɥɢ 
ɢɡɦɟɪɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜɵɲɥɢ ɡɚ ɝɪɚɧɢɰɵ ɭɤɚɡɚɧɧɵɯ ɞɢɚɩɚɡɨɧɨɜ, ɬɨ ɮɨɪ-
ɦɢɪɭɸɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɫɨɨɛɳɟɧɢɹ, Ⱦɋ08/ɇɋ08 ɢɥɢ Ⱦɋ09/ɇɋ09, ɚ ɜ 
ɪɚɫɱɟɬ ɢɞɭɬ ɤɨɧɫɬɚɧɬɵ ɞɚɜɥɟɧɢɹ P1ɤ ɢɥɢ P2ɤ (ɫɦ. ɪɢɫɭɧɨɤ 6.4). ȼ ɫɥɭɱɚɟ, 
ɤɨɝɞɚ ɞɚɬɱɢɤɢ ɞɚɜɥɟɧɢɹ ɧɟ ɢɫɩɨɥɶɡɭɸɬɫɹ (ɩɪɢ ɡɧɚɱɟɧɢɢ Ⱦȼ=0) ɞɢɚɝɧɨɫɬɢ-
ɱɟɫɤɢɟ ɫɨɨɛɳɟɧɢɹ ɧɟ ɮɢɤɫɢɪɭɸɬɫɹ, ɚ ɪɚɫɱɟɬɵ ɜɫɟɝɞɚ ɩɪɨɢɫɯɨɞɹɬ ɩɨ ɤɨɧ-
ɫɬɚɧɬɚɦ P1ɤ ɢ P2ɤ. 

 

 

 
Ɋɢɫɭɧɨɤ 6.4 – Ʉɨɧɬɪɨɥɶ ɞɚɜɥɟɧɢɹ ɢ ɩɟɪɟɯɨɞ ɧɚ ɤɨɧɫɬɚɧɬɵ 

  

Ɋ1ɤ 

0 0 

P1ɬ

Ɋ1ɤ 

Ⱦȼ=1 

P1 ɜ ɪɚɫɱɟɬ 

P2ɬ 

Ɋ2ɤ 

1,1ȼɉ2 

Ⱦȼ=1 

P2 ɜ ɪɚɫɱɟɬ 

Ⱦɋ09 

Ɋ2ɤ 

Ⱦȼ=0 

P1, Ɋ2 

Ⱦɋ09 Ⱦɋ08 Ⱦɋ08 

1,1ȼɉ1 

0 

P1ɬ 

Ɋ1ɤ 

Ⱦȼ=2 

P1 ɜ ɪɚɫɱɟɬ 

P2ɬ 

Ɋ2ɤ 

1,1ȼɉ2 

Ⱦȼ=2 

P2 ɜ ɪɚɫɱɟɬ 

Ⱦɋ09 Ⱦɋ09 Ⱦɋ08 Ⱦɋ08 

1,1ȼɉ1 
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6.4 Ʉɨɧɬɪɨɥɶ ɪɚɡɧɨɫɬɢ "ɱɚɫɨɜɵɯ ɦɚɫɫ" 

ȼ ɫɯɟɦɚɯ ɩɨɬɪɟɛɥɟɧɢɹ 0, 2, 4 ɢ 8 ɩɪɢ ɪɚɫɱɟɬɟ ɤɨɥɢɱɟɫɬɜɚ ɬɟɩɥɨɬɵ ɢɫ-
ɩɨɥɶɡɭɟɬɫɹ ɪɚɡɧɨɫɬɶ (M1ɱ–M2ɱ). ɇɚ ɩɪɚɤɬɢɤɟ ɜɫɬɪɟɱɚɸɬɫɹ ɫɥɭɱɚɢ, ɤɨɝɞɚ 
ɢɡɦɟɪɟɧɧɚɹ ɦɚɫɫɚ ɜɨɞɵ ɜ ɨɛɪɚɬɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɩɪɟɜɵɲɚɟɬ ɦɚɫɫɭ ɜɨɞɵ 
ɜ ɩɨɞɚɸɳɟɦ. ɉɪɢɱɢɧɨɣ ɬɚɤɨɣ ɫɢɬɭɚɰɢɢ ɦɨɠɟɬ ɛɵɬɶ ɩɨɝɪɟɲɧɨɫɬɶ ɩɪɟɨɛ-
ɪɚɡɨɜɚɬɟɥɟɣ ɨɛɴɟɦɚ. ȼ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɟ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ 
ɤɨɧɬɪɨɥɹ ɢ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɩɨɞɨɛɧɵɯ ɩɚɪɚɞɨɤɫɨɜ. 

ȼ ɤɨɧɰɟ ɤɚɠɞɨɝɨ ɱɚɫɚ, ɩɪɢ ɧɚɡɧɚɱɟɧɧɵɯ ɫɯɟɦɚɯ ɋɉ=0, 2, 4 ɢɥɢ 8, ɩɪɨ-
ɜɟɪɹɟɬɫɹ ɢ ɦɨɠɟɬ ɛɵɬɶ ɡɚɦɟɧɟɧɨ ɤɨɧɫɬɚɧɬɨɣ Mɤ ɧɚɤɨɩɥɟɧɧɨɟ ɡɚ ɱɚɫ ɡɧɚ-
ɱɟɧɢɟ ɪɚɡɧɨɫɬɢ ɦɚɫɫ (Ɇ1ɱ–Ɇ2ɱ), ɢɫɩɨɥɶɡɭɟɦɨɟ ɩɪɢ ɪɚɫɱɟɬɟ ɤɨɥɢɱɟɫɬɜɚ 
ɬɟɩɥɚ (ɬɚɛɥɢɰɚ 6.2). ɇɨɦɟɪɚ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɫɨɨɛɳɟɧɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ 

ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɪɤɢ, ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.3. 

Ɉ ɩɚɪɚɦɟɬɪɚɯ ȺɆ, ɇɆ ɢ Ɇɤ ɩɨɞɪɨɛɧɨ ɫɤɚɡɚɧɨ ɜ ɝɥɚɜɟ 5. 
 

Ɍɚɛɥɢɰɚ 6.2 – Ʉɨɧɬɪɨɥɶ ɪɚɡɧɨɫɬɢ ɦɚɫɫ dM=(Ɇ1ɱ–Ɇ2ɱ) 

ȺɆ 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɧɫɬɚɧɬɵ Ɇɤ ɩɪɢ ɭɫɥɨɜɢɢ 

dM< 

–ɇɆɆ1ɱ 
–ɇɆɆ1ɱ≤НM<0 0≤НM<ɇɆɆ1ɱ 

dM 

ɇɆɆ1ɱ 

0 – – – – 

1 – + – – 

2 + + – – 

3 – + + – 

 

Ɍɚɛɥɢɰɚ 6.3 – Ⱦɢɚɝɧɨɫɬɢɤɚ ɪɚɡɧɨɫɬɢ ɦɚɫɫ dM=(Ɇ1ɱ–Ɇ2ɱ) 

Ⱦɋ 

Ⱦɢɚɝɧɨɫɬɢɱɟɫɤɢɟ ɫɨɨɛɳɟɧɢɹ ɩɪɢ ɭɫɥɨɜɢɢ 

dM< 

–ɇɆɆ1ɱ 
–ɇɆɆ1ɱ≤НM<0 0≤НM< ɇɆɆ1ɱ 

dM 

ɇɆɆ1ɱ 

19 + – – – 

21 + + – – 

22 – + + – 
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6.5 Ʉɨɧɬɪɨɥɶ ɫɢɝɧɚɥɚ ɧɚ ɞɢɫɤɪɟɬɧɨɦ ɜɯɨɞɟ 

Ɍɟɩɥɨɜɵɱɢɫɥɢɬɟɥɶ ɨɫɭɳɟɫɬɜɥɹɟɬ ɧɟɩɪɟɪɵɜɧɵɣ ɤɨɧɬɪɨɥɶ ɫɢɝɧɚɥɚ ɧɚ 
ɞɢɫɤɪɟɬɧɨɦ ɜɯɨɞɟ, ɮɨɪɦɢɪɭɹ ɫɨɨɛɳɟɧɢɟ Ⱦɋ02/ɇɋ02 ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɚ ɄȾ: 

0 – ɤɨɧɬɪɨɥɶ ɨɬɤɥɸɱɟɧ, ɫɨɨɛɳɟɧɢɹ ɧɟ ɮɨɪɦɢɪɭɸɬɫɹ; 

1 – Ⱦɋ02/ɇɋ02 ɩɪɢ ɧɚɥɢɱɢɢ ɫɢɝɧɚɥɚ; 
2 – Ⱦɋ02 ɇɋ02 ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɫɢɝɧɚɥɚ. 

ɉɪɢ ɧɚɥɢɱɢɢ Ⱦɋ02/ɇɋ02 ɢ ɡɧɚɱɟɧɢɢ KG=2 ɢɥɢ KG=3 ɬɟɩɥɨɜɵɱɢɫɥɢ-
ɬɟɥɶ ɩɨɡɜɨɥɹɟɬ ɜɟɫɬɢ ɜɵɱɢɫɥɟɧɢɹ ɨɛɴɟɦɨɜ ɩɨ ɤɨɧɫɬɚɧɬɧɵɦ ɡɧɚɱɟɧɢɹɦ 
ɪɚɫɯɨɞɚ.  

 

6.6 Ʉɨɧɬɪɨɥɶ ɩɢɬɚɧɢɹ ɞɚɬɱɢɤɨɜ 

ȼ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɫɭɦɦɚɪɧɵɣ ɬɨɤ ɩɨ ɰɟɩɹɦ ɩɢɬɚɧɢɹ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ 
ɪɚɫɯɨɞɚ ɩɪɟɜɵɲɚɟɬ 100 ɦȺ, ɮɨɪɦɢɪɭɟɬɫɹ ɫɨɨɛɳɟɧɢɟ Ⱦɋ01 ɢɥɢ ɇɋ01. 

 

6.7 Ʉɨɧɬɪɨɥɶ ɛɚɬɚɪɟɢ 

ɋɨɨɛɳɟɧɢɟ Ⱦɋ00 ɢɥɢ ɇɋ00 ɩɨɹɜɥɹɟɬɫɹ ɩɪɢ ɩɚɞɟɧɢɢ ɧɚɩɪɹɠɟɧɢɹ ɛɚ-
ɬɚɪɟɢ ɧɢɠɟ 3,2 ȼ, ɱɬɨ ɝɨɜɨɪɢɬ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɟё ɡɚɦɟɧɵ.  

 

6.8 Ʉɨɧɬɪɨɥɶ ɩɚɪɚɦɟɬɪɨɜ ɩɨ ɭɫɬɚɜɤɚɦ  
ɂɧɨɝɞɚ ɛɵɜɚɟɬ ɧɟɨɛɯɨɞɢɦɨ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɡɧɚɱɟɧɢɹ ɬɟɤɭɳɢɯ ɩɚɪɚ-

ɦɟɬɪɨɜ. ȼ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɟ ɞɥɹ ɷɬɨɝɨ ɩɪɟɞɭɫɦɨɬɪɟɧ ɦɟɯɚɧɢɡɦ ɭɫɬɚ-
ɜɨɤ. Ʌɸɛɨɣ ɢɡ ɬɟɤɭɳɢɯ ɩɚɪɚɦɟɬɪɨɜ ɦɨɠɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɤɨɧɬɪɨɥɢɪɨ-
ɜɚɬɶɫɹ ɩɨ ɤɪɢɬɟɪɢɸ ɜɵɯɨɞɚ ɡɚ ɩɪɟɞɟɥɵ ɧɚɡɧɚɱɟɧɧɵɯ ɝɪɚɧɢɰ, ɧɚɡɵɜɚɟ-
ɦɵɯ ɭɫɬɚɜɤɚɦɢ. ɍɫɬɚɜɤɚ ɜɟɪɯɧɹɹ (ɍȼ) ɨɩɪɟɞɟɥɹɟɬ ɜɟɪɯɧɸɸ ɝɪɚɧɢɰɭ 
ɞɢɚɩɚɡɨɧɚ, ɭɫɬɚɜɤɚ ɧɢɠɧɹɹ (ɍɇ) – ɧɢɠɧɸɸ. Ⱦɥɹ ɭɤɚɡɚɧɢɹ ɬɟɤɭɳɟɝɨ ɩɚ-
ɪɚɦɟɬɪɚ, ɩɨɞɥɟɠɚɳɟɝɨ ɤɨɧɬɪɨɥɸ, ɫɥɭɠɚɬ ɧɚɫɬɪɨɟɱɧɵɟ ɩɚɪɚɦɟɬɪɵ Ʉɍ ɢ 
Ʉɍ2. ȼ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɟ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɤɨɧɬɪɨɥɹ ɞɨ 
ɞɜɭɯ ɬɟɤɭɳɢɯ ɩɚɪɚɦɟɬɪɨɜ, ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɤɨɬɨɪɵɯ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɫɨ-
ɨɬɜɟɬɫɬɜɭɸɳɚɹ ɝɪɭɩɩɚ ɢɡ ɬɪɟɯ ɧɚɫɬɪɨɟɱɧɵɯ ɩɚɪɚɦɟɬɪɨɜ: ɍȼ, ɍɇ, Ʉɍ. 
ɉɪɚɜɢɥɚ ɤɨɧɬɪɨɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.4 
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Ɍɚɛɥɢɰɚ 6.4  ɉɪɚɜɢɥɚ ɤɨɧɬɪɨɥɹ ɩɨ ɭɫɬɚɜɤɚɦ 

ɉɚɪɚɦɟɬɪ ɨɩɢɫɚ-
ɧɢɹ ɤɨɧɬɪɨɥɢɪɭ-

ɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ 

Ɂɧɚɱɟɧɢɟ ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ ɩɪɢ 
ɧɚɫɬɭɩɥɟɧɢɢ (+) ɢ ɨɤɨɧɱɚɧɢɢ () ɫɨɛɵɬɢɹ 

ɋɨɛɵɬɢɟ 

+   

Ʉɍ 
Ʉɉ>ɍȼ Ʉɉ<0,99ɍȼ Ⱦɋ04/ɇɋ04 Ʉɉ<ɍɇ Ʉɉ>1,01ɍɇ 

Ʉɍ2 
Ʉɉ>ɍȼ2 Ʉɉ<0,99ɍȼ2 Ⱦɋ05/ɇɋ05 Ʉɉ<ɍɇ2 Ʉɉ>1,01ɍɇ2 

 

ɉɪɢɜɟɞɟɦ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɡɧɚɱɟɧɢɹ ɧɚɫɬɪɨɟɱɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜ ɪɚɡ-
ɞɟɥɟ ɈȻɓ–ȻȾ: Ʉɍ=1, ɇɍ=7, ɍȼ=50, ɍɇ=10. Ɍɚɤɢɟ ɡɧɚɱɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬ, 

ɱɬɨ ɩɪɢ ɜɵɯɨɞɟ ɡɧɚɱɟɧɢɹ ɪɚɡɧɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪ dt ɩɨ ɩɟɪɜɨɦɭ ɬɟɩɥɨɜɨɦɭ 
ɜɜɨɞɭ ɡɚ ɩɪɟɞɟɥɵ ɞɢɚɩɚɡɨɧɚ 10-50 °ɋ ɮɨɪɦɢɪɭɟɬɫɹ ɫɨɨɛɳɟɧɢɟ Ⱦɋ04. 

Ɉ ɩɚɪɚɦɟɬɪɚɯ Ʉɍ, ɇɍ, ɍȼ, ɍɇ ɬɚɤɠɟ ɫɤɚɡɚɧɨ ɜ ɝɥɚɜɟ 5. 
 

6.9 Ʉɨɧɬɪɨɥɶ "ɱɚɫɨɜɨɝɨ ɬɟɩɥɚ" 
ȼ ɤɨɧɰɟ ɤɚɠɞɨɝɨ ɱɚɫɚ ɩɪɨɜɟɪɹɟɬɫɹ ɡɧɚɱɟɧɢɟ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ (Qɱ), 

ɜɵɱɢɫɥɟɧɧɨɟ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɡɦɟɪɟɧɢɣ ɡɚ ɷɬɨɬ ɱɚɫ. ȿɫɥɢ ɜɵɱɢɫɥɟɧɧɨɟ 
ɡɧɚɱɟɧɢɟ ɨɬɪɢɰɚɬɟɥɶɧɨ, ɬɨ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɶ ɮɢɤɫɢɪɭɟɬ ɞɢɚɝɧɨɫɬɢɱɟ-
ɫɤɨɟ ɫɨɨɛɳɟɧɢɟ Ⱦɋ20. ȼ ɷɬɨɦ, ɚ ɬɚɤɠɟ ɜ ɪɹɞɟ ɞɪɭɝɢɯ ɫɥɭɱɚɟɜ ɬɟɩɥɨɜɵ-
ɱɢɫɥɢɬɟɥɶ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɨɧɫɬɚɧɬɭ ɱɚɫɨɜɨɝɨ ɬɟɩɥɚ Qɤ ɜɦɟɫɬɨ 
ɡɧɚɱɟɧɢɹ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɜɵɱɢɫɥɟɧɧɨɝɨ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɡɦɟɪɟɧɢɣ. 

ɍɫɥɨɜɢɹ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɧɫɬɚɧɬɵ ɡɚɞɚɸɬɫɹ ɩɪɢ ɧɚɫɬɪɨɣɤɟ ɬɟɩɥɨɜɵ-
ɱɢɫɥɢɬɟɥɹ ɫ ɩɨɦɨɳɶɸ ɩɚɪɚɦɟɬɪɚ AQ (ɚɥɝɨɪɢɬɦ ɜɵɱɢɫɥɟɧɢɣ ɫ ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɟɦ Qɤ). Ɂɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɚ AQ, ɭɫɥɨɜɢɹ ɞɥɹ ɬɚɤɢɯ ɜɵɱɢɫɥɟɧɢɣ ɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɦ ɮɨɪɦɭɥɵ ɪɚɫɱɟɬɚ ɬɟɩɥɚ, ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.5, 

ɝɞɟ ɩɪɢɧɹɬɵ ɨɛɨɡɧɚɱɟɧɢɹ: 

- Q – ɡɧɚɱɟɧɢɟ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɡɚɩɢɫɵɜɚɟɦɨɟ ɜ ɚɪɯɢɜ; 
- Qɤ – ɤɨɧɫɬɚɧɬɚ ɱɚɫɨɜɨɝɨ ɬɟɩɥɚ; 

- Ɍɢ – ɜɪɟɦɹ ɫɱɟɬɚ ɜ ɬɟɱɟɧɢɟ ɱɚɫɚ; 
- Qɱ – ɡɧɚɱɟɧɢɟ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɜɵɱɢɫɥɟɧɧɨɟ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɡɦɟ-

ɪɟɧɢɣ; 
- T04 – ɜɪɟɦɹ ɡɚ ɱɚɫ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɢɦɟɥɢ ɦɟɫɬɨ ɫɨɛɵɬɢɹ ɇɋ04 

ɢɥɢ Ⱦɋ04; 
- T3T – ɜɪɟɦɹ ɡɚ ɱɚɫ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɛɵɥ ɜɤɥɸɱɟɧ ɥɸɛɨɣ ɢɡ ɬɚɣɦɟ-

ɪɨɜ TНЭ, Tɷɩ ɢɥɢ Ɍɮ. 
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Ɍɚɛɥɢɰɚ 6.5 

AQ ɍɫɥɨɜɢɟ Ɏɨɪɦɭɥɚ 

0 ȼɨ ɜɫɟɯ ɫɥɭɱɚɹɯ Q = Qɱ 

1 
Ɂɚɮɢɤɫɢɪɨɜɚɧɨ Ⱦɋ20 Q = Qɤ·Ɍɢ 

ɇɟ ɡɚɮɢɤɫɢɪɨɜɚɧɨ Ⱦɋ20 Q = Qɱ  

2 
Ɂɚɮɢɤɫɢɪɨɜɚɧɵ Ⱦɋ19, Ⱦɋ20 Q = Qɤ·Ɍɢ 

ɇɟ ɡɚɮɢɤɫɢɪɨɜɚɧɵ Ⱦɋ19, Ⱦɋ20 Q = Qɱ 

3 

Ɂɚɮɢɤɫɢɪɨɜɚɧɵ Ⱦɋ03/ɇɋ03, 

Ⱦɋ08/ɇɋ08…Ⱦɋ12/ɇɋ12, Ⱦɋ19, Ⱦɋ20 
Q = Qɤ·Ɍɢ 

ɇɟ ɡɚɮɢɤɫɢɪɨɜɚɧɵ Ⱦɋ03/ɇɋ03,  
Ⱦɋ08/ɇɋ08…Ⱦɋ12/ɇɋ12, Ⱦɋ19, Ⱦɋ20 

Q = Qɱ  

10 ȼɨ ɜɫɟɯ ɫɥɭɱɚɹɯ Q = Qɱ  (Qɱ/Ɍɢ  Qɤ)·T04 

11 
Ɂɚɮɢɤɫɢɪɨɜɚɧɨ Ⱦɋ20 Q = Qɤ·Ɍɢ 

ɇɟ ɡɚɮɢɤɫɢɪɨɜɚɧɨ Ⱦɋ20 Q =  Qɱ  (Qɱ/Ɍɢ  Qɤ)·T04 

12 
Ɂɚɮɢɤɫɢɪɨɜɚɧɵ Ⱦɋ19, Ⱦɋ20 Q = Qɤ·Ɍɢ 

ɇɟ ɡɚɮɢɤɫɢɪɨɜɚɧɵ Ⱦɋ19, Ⱦɋ20 Q = Qɱ  (Qɱ/Ɍɢ  Qɤ)·T04 

13 

Ɂɚɮɢɤɫɢɪɨɜɚɧɵ Ⱦɋ03/ɇɋ03, 
Ⱦɋ08/ɇɋ08…Ⱦɋ12/ɇɋ12 Ⱦɋ19, Ⱦɋ20 

Q = Qɤ·Ɍɢ 

ɇɟ ɡɚɮɢɤɫɢɪɨɜɚɧɵ Ⱦɋ03/ɇɋ03, 
Ⱦɋ08/ɇɋ08…Ⱦɋ12/ɇɋ12, Ⱦɋ19, Ⱦɋ20 

Q = Qɱ  (Qɱ/Ɍɢ  Qɤ)·T04 

20 

Ɉɬɫɭɬɫɬɜɭɸɬ ɫɨɛɵɬɢɹ, ɜɵɡɵɜɚɸɳɢɟ ɡɚ-
ɩɭɫɤ ɥɸɛɨɝɨ ɢɡ ɬɚɣɦɟɪɨɜ Tdt, Tɷɩ ɢɥɢ Ɍɮ 

Q = Qɱ 

ɂɧɬɟɝɪɢɪɭɟɬ ɯɨɬɹ ɛɵ ɨɞɢɧ ɢɡ ɬɚɣɦɟɪɨɜ 

Tdt, Tɷɩ ɢɥɢ Ɍɮ, ɬɨ ɟɫɬɶ ɢɦɟɟɬ ɦɟɫɬɨ ɯɨɬɹ 
ɛɵ ɨɞɧɨ ɢɡ ɫɨɛɵɬɢɣ, ɜɵɡɵɜɚɸɳɢɯ ɡɚɩɭɫɤ 
ɥɸɛɨɝɨ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɬɚɣɦɟɪɨɜ 

Q = Qɱ +  Qɤ · T3T 
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6.10 Ʉɨɧɬɪɨɥɶ ɜɪɟɦɟɧɢ ɫɨɛɵɬɢɣ 

Ⱦɥɹ ɭɱɟɬɚ ɢ ɤɨɧɬɪɨɥɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɬɟɯ ɢɥɢ ɢɧɵɯ ɫɨɛɵɬɢɣ, ɮɢɤɫɢɪɭ-
ɟɦɵɯ ɫɢɫɬɟɦɨɣ ɞɢɚɝɧɨɫɬɢɤɢ, ɜ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɧɟ-
ɫɤɨɥɶɤɨ ɫɱɟɬɱɢɤɨɜ ɜɪɟɦɟɧɢ (ɬɚɣɦɟɪɨɜ). Ɍɨɬɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɬɚɣɦɟɪɨɜ, ɚ 
ɬɚɤɠɟ ɢɯ ɩɪɢɪɚɳɟɧɢɹ ɧɚ ɢɧɬɟɪɜɚɥɚɯ ɚɪɯɢɜɢɪɨɜɚɧɢɹ ɫɨɯɪɚɧɹɸɬɫɹ ɜ ɩɚ-
ɦɹɬɢ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɩɪɢ 
ɩɨɞɝɨɬɨɜɤɟ ɜɟɞɨɦɨɫɬɟɣ ɭɱɟɬɚ. 

 

6.10.1 Ɍɚɣɦɟɪ Ɍɢ 

Ɍɚɣɦɟɪ ɨɫɭɳɟɫɬɜɥɹɟɬ ɭɱɟɬ ɜɪɟɦɟɧɢ ɫɱɟɬɚ, ɨɧ ɜɫɟɝɞɚ ɡɚɩɭɳɟɧ, ɢ ɟɝɨ 
ɨɫɬɚɧɨɜ ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧ. Ɍɚɣɦɟɪ ɦɨɠɟɬ ɛɵɬɶ ɨɛɧɭɥɟɧ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɵ-
ɩɨɥɧɟɧɢɹ ɤɨɦɚɧɞɵ ɋȻɊɈɋ. 

 

6.10.2 Ɍɚɣɦɟɪ Ɍmin 

Ɍɚɣɦɟɪ ɨɫɭɳɟɫɬɜɥɹɟɬ ɭɱɟɬ ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɫɨɛɵɬɢɹ, ɤɨɝɞɚ ɪɚɫɯɨɞ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɧɢɠɟ ɧɢɠɧɟɝɨ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ ɪɚɫɯɨɞɨɦɟɪɚ. Ɂɚɩɭɫɤ 

ɬɚɣɦɟɪɚ ɫɢɧɯɪɨɧɢɡɢɪɨɜɚɧ ɫ ɩɨɹɜɥɟɧɢɟɦ ɥɸɛɨɝɨ ɢɡ ɫɨɛɵɬɢɣ, ɡɚɞɚɧɧɵɯ ɩɨ-
ɫɪɟɞɫɬɜɨɦ ɧɚɫɬɪɨɟɱɧɨɝɨ ɩɚɪɚɦɟɬɪɚ ATmin. 

 

6.10.3 Ɍɚɣɦɟɪ Ɍmax 

Ɍɚɣɦɟɪ ɨɫɭɳɟɫɬɜɥɹɟɬ ɭɱɟɬ ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɫɨɛɵɬɢɹ, ɤɨɝɞɚ ɪɚɫɯɨɞ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜɵɲɟ ɜɟɪɯɧɟɝɨ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɣ ɪɚɫɯɨɞɨɦɟɪɚ. Ɂɚɩɭɫɤ 

ɬɚɣɦɟɪɚ ɫɢɧɯɪɨɧɢɡɢɪɨɜɚɧ ɫ ɩɨɹɜɥɟɧɢɟɦ ɥɸɛɨɝɨ ɢɡ ɫɨɛɵɬɢɣ, ɡɚɞɚɧɧɵɯ ɩɨ-
ɫɪɟɞɫɬɜɨɦ ɧɚɫɬɪɨɟɱɧɨɝɨ ɩɚɪɚɦɟɬɪɚ ATmɚɯ. 

 

6.10.4 Ɍɚɣɦɟɪ Ɍdt 

Ɍɚɣɦɟɪ ɨɫɭɳɟɫɬɜɥɹɟɬ ɭɱɟɬ ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɫɨɛɵɬɢɹ, ɤɨɝɞɚ ɪɚɡɧɨɫɬɶ 

ɦɟɠɞɭ ɬɟɦɩɟɪɚɬɭɪɨɣ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɩɨɞɚɸɳɟɦ ɢ ɨɛɪɚɬɧɨɦ ɬɪɭɛɨɩɪɨ-
ɜɨɞɚɯ ɧɢɠɟ ɞɨɩɭɫɬɢɦɨɝɨ ɡɧɚɱɟɧɢɹ. Ɂɚɩɭɫɤ ɬɚɣɦɟɪɚ ɫɜɹɡɚɧ ɫ ɩɨɹɜɥɟɧɢɟɦ 
ɫɨɛɵɬɢɹ ɇɋ23, ɱɬɨ ɩɪɨɢɫɯɨɞɢɬ, ɤɨɝɞɚ ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɫɬɚɧɨɜɢɬɫɹ 
ɧɢɠɟ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɨɪɦɢɪɨɜɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɡɚɞɚɧɧɨɝɨ ɜ ɧɚɫɬɪɨɟɱ-
ɧɨɦ ɩɚɪɚɦɟɬɪɟ ɍdt. ȿɫɥɢ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɤɨɧɬɪɨɥɹ ɪɚɡɧɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪ 
ɨɬɫɭɬɫɬɜɭɟɬ, ɫɥɟɞɭɟɬ ɡɚɞɚɬɶ ɍdt=0. 
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6.10.5 Ɍɚɣɦɟɪ Ɍɷɩ 

Ɍɚɣɦɟɪ ɨɫɭɳɟɫɬɜɥɹɟɬ ɭɱɟɬ ɜɪɟɦɟɧɢ ɨɬɫɭɬɫɬɜɢɹ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ɬɟɩ-
ɥɨɜɵɱɢɫɥɢɬɟɥɹ. Ɂɚɩɭɫɤ ɬɚɣɦɟɪɚ ɫɢɧɯɪɨɧɢɡɢɪɨɜɚɧ ɫ ɩɨɹɜɥɟɧɢɟɦ ɥɸɛɨɝɨ ɢɡ 
ɫɨɛɵɬɢɣ, ɡɚɞɚɧɧɵɯ ɩɨɫɪɟɞɫɬɜɨɦ ɧɚɫɬɪɨɟɱɧɨɝɨ ɩɚɪɚɦɟɬɪɚ ATɷɩ. 

 

6.10.6 Ɍɚɣɦɟɪ Ɍɮ 

Ɍɚɣɦɟɪ ɨɫɭɳɟɫɬɜɥɹɟɬ ɭɱɟɬ ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɫɨɛɵɬɢɣ, ɨɩɪɟɞɟɥɟɧɧɵɯ 
ɤɚɤ ɮɭɧɤɰɢɨɧɚɥɶɧɵɣ ɨɬɤɚɡ. Ɂɚɩɭɫɤ ɬɚɣɦɟɪɚ ɫɢɧɯɪɨɧɢɡɢɪɨɜɚɧ ɫ ɩɨɹɜɥɟ-
ɧɢɟɦ ɥɸɛɨɝɨ ɢɡ ɫɨɛɵɬɢɣ, ɡɚɞɚɧɧɵɯ ɩɨɫɪɟɞɫɬɜɨɦ ɧɚɫɬɪɨɟɱɧɨɝɨ ɩɚɪɚ-
ɦɟɬɪɚ ATɮ. 

 

6.10.7 Ɍɚɣɦɟɪ Ɍɧ 

Ɍɚɣɦɟɪ ɨɫɭɳɟɫɬɜɥɹɟɬ ɭɱɟɬ ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɫɨɛɵɬɢɣ ɇɋ. Ɂɚɩɭɫɤ 
ɬɚɣɦɟɪɚ ɫɢɧɯɪɨɧɢɡɢɪɨɜɚɧ ɫ ɩɨɹɜɥɟɧɢɟɦ ɥɸɛɨɝɨ ɫɨɛɵɬɢɹ ɇɋ, ɢ ɩɨɤɚ ɞɟɣ-
ɫɬɜɭɟɬ ɯɨɬɹ ɛɵ ɨɞɧɨ ɢɡ ɧɢɯ, ɬɚɣɦɟɪ ɜɟɞɟɬ ɩɨɞɫɱɟɬ ɜɪɟɦɟɧɢ. 

 

6.10.8 Ɍɚɣɦɟɪ Ɍɲ 

Ɍɚɣɦɟɪ ɨɫɭɳɟɫɬɜɥɹɟɬ ɭɱɟɬ ɜɪɟɦɟɧɢ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɨɬɫɭɬɫɬɜɨ-
ɜɚɥɢ ɤɚɤɢɟ-ɥɢɛɨ ɫɨɛɵɬɢɹ ɇɋ. 

 

7 ɂɬɨɝɨɜɵɟ ɨɬɱɟɬɵ 

7.1 Ɍɢɩɵ ɨɬɱɟɬɨɜ 

ȼ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɭɬɨɱɧɵɣ ɢ ɦɟɫɹɱɧɵɣ ɢɬɨɝɨɜɵɟ 
ɨɬɱɟɬɵ ɨ ɩɨɬɪɟɛɥɟɧɢɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɢ ɜɨɞɵ. Ɉɧɢ ɫɨɫɬɚɜɥɹɸɬɫɹ ɧɚ 
ɨɫɧɨɜɟ ɞɚɧɧɵɯ, ɧɚɤɨɩɥɟɧɧɵɯ ɜ ɢɧɬɟɪɜɚɥɶɧɵɯ ɚɪɯɢɜɚɯ, ɢ ɮɨɪɦɢɪɭɸɬɫɹ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɚɪɯɢɜɧɵɯ ɡɚɩɢɫɟɣ. 

 

7.2 ȼɵɜɨɞ ɧɚ ɩɪɢɧɬɟɪ 

ɉɟɱɚɬɶ ɢɬɨɝɨɜɵɯ ɨɬɱɟɬɨɜ ɜɵɩɨɥɧɹɟɬɫɹ, ɟɫɥɢ ɭɫɬɚɧɨɜɥɟɧɵ ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɢɟ ɩɪɢɡɧɚɤɢ ɉɋ ɢ ɉɆ ɜ ɛɚɡɟ ɧɚɫɬɪɨɟɱɧɵɯ ɞɚɧɧɵɯ ɞɥɹ ɤɚɠɞɨɝɨ 
ɬɟɩɥɨɜɨɝɨ ɜɜɨɞɚ. 

  



58 Ɍɟɩɥɨɜɵɱɢɫɥɢɬɟɥɢ ɋɉɌ943. Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 

 

ɉɪɢɧɬɟɪ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɸ ɩɨɫɪɟɞɫɬɜɨɦ ɚɞɚɩɬɟɪɚ 
Ⱥɉɋ45, ɤɨɬɨɪɵɣ ɩɟɪɢɨɞɢɱɟɫɤɢ ɡɚɩɪɚɲɢɜɚɟɬ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɶ ɨ ɧɚɥɢ-
ɱɢɢ ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɨɬɱɟɬɨɜ ɢ, ɚɧɚɥɢɡɢɪɭɹ ɝɨɬɨɜɧɨɫɬɶ ɩɪɢɧɬɟɪɚ, ɭɩɪɚɜ-
ɥɹɟɬ ɩɪɨɰɟɫɫɨɦ ɢɯ ɜɵɜɨɞɚ. ȿɫɥɢ ɩɪɢɧɬɟɪ ɧɟ ɝɨɬɨɜ, ɫɮɨɪɦɢɪɨɜɚɧɧɵɟ ɨɬ-
ɱɟɬɵ ɧɟ ɛɭɞɭɬ ɩɨɬɟɪɹɧɵ – ɨɧɢ ɫɬɚɜɹɬɫɹ ɜ ɨɱɟɪɟɞɶ ɩɟɱɚɬɢ, ɝɥɭɛɢɧɚ ɤɨɬɨ-
ɪɨɣ ɫɨɫɬɚɜɥɹɟɬ 65 ɡɚɞɚɧɢɣ. Ɍɚɤ ɱɬɨ, ɩɪɢɧɬɟɪ ɦɨɠɧɨ ɩɨɞɤɥɸɱɚɬɶ ɥɢɲɶ 
ɩɟɪɢɨɞɢɱɟɫɤɢ, ɧɚ ɜɪɟɦɹ ɩɟɱɚɬɢ ɨɬɱɟɬɨɜ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ 
ɩɟɪɫɨɧɚɥɚ. ɉɪɢ ɧɟɭɞɚɱɧɵɯ ɪɚɫɩɟɱɚɬɤɚɯ ɤɚɤɨɝɨ-ɥɢɛɨ ɨɬɱɟɬɚ ɟɝɨ ɦɨɠɧɨ 
ɜɧɨɜɶ ɩɨɫɬɚɜɢɬɶ ɜ ɨɱɟɪɟɞɶ ɩɟɱɚɬɢ. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɢɫɩɨɥɶɡɭɟɦɨɦɭ ɩɪɢɧ-
ɬɟɪɭ: ɪɭɫɢɮɢɤɚɰɢɹ ɫɨɝɥɚɫɧɨ ɤɨɞɨɜɨɣ ɫɬɪɚɧɢɰɟ 866, ɢɧɬɟɪɮɟɣɫ 
CENTRONICS, ɮɨɪɦɚɬ ɥɢɫɬɚ Ⱥ4. Ɏɨɪɦɵ ɨɬɱɟɬɨɜ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧ-
ɤɚɯ 7.1 ɢ 7.2. Ⱦɚɬɢɪɨɜɚɧɢɟ ɨɬɱɟɬɧɨɝɨ ɢɧɬɟɪɜɚɥɚ (ɜ ɫɬɪɨɤɟ "Ɉɬɱɟɬ ɫɮɨɪ-
ɦɢɪɨɜɚɧ") ɢ ɢɧɬɟɪɜɚɥɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɨɬɱɟɬ (ɜ ɩɟɪɜɨɦ ɫɬɨɥɛɰɟ ɬɚɛɥɢɰɵ), 
ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɬɟɦ ɠɟ ɩɪɚɜɢɥɚɦ, ɱɬɨ ɩɪɢ ɞɚɬɢɪɨɜɚɧɢɢ ɚɪɯɢɜɧɵɯ ɡɚɩɢ-
ɫɟɣ. ȼ ɫɬɨɥɛɰɟ ɇɋ ɫɢɦɜɨɥɨɦ "" ɨɬɦɟɱɚɟɬɫɹ ɧɚɥɢɱɢɟ ɤɚɤɢɯ-ɥɢɛɨ ɧɟɲɬɚɬ-
ɧɵɯ ɫɢɬɭɚɰɢɣ ɧɚ ɷɬɢɯ ɢɧɬɟɪɜɚɥɚɯ. 
 
 Ɇɟɫɹɱɧɵɣ (ɫɭɬɨɱɧɵɣ) ɨɬɱɟɬ ɨ ɪɚɛɨɬɟ ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ  

   

 Ɉɬɱɟɬ ɫɮɨɪɦɢɪɨɜɚɧ: ɏɏ-ɏɏ-ɏɏ ɏɏɱ  

 Ɍɟɩɥɨɜɵɱɢɫɥɢɢɬɟɥɶ ɋɉɌ943 Ɍȼɏ: ɂȾ=ɏɏɏɏɏ   

 ɋɯɟɦɚ ɭɱɟɬɚ ɋɉ=ɏɏ  

   

 

ɋɭɬɤɢ, 
ɱɚɫ 

ɇɋ Ɍɲ ɉɨɞɚɸɳɢɣ ɬɪɭɛ. Ɉɛɪɚɬɧɵɣ ɬɪɭɛ. Ɇ3 
Ɍɟɩɥɨ 

Q 

 

 

   t1 Ɋ1 Ɇ1 t2 Ɋ2 Ɇ2    

 ɯɯ-ɯɯ ɯɯ - ɯ.ɯɯ ɯɯɯ.ɯɯ ɯ.ɯɯɯ ɯ.ɯɯɯ ɯɯɯ.ɯɯ ɯ.ɯɯɯ ɯ.ɯɯɯ ɯ.ɯɯɯ ɯɯɯɯɯɯɯ  

 ɯɯ-ɯɯ ɯɯ  ɯ.ɯɯ ɯɯɯ.ɯɯ ɯ.ɯɯɯ ɯ.ɯɯɯ ɯɯɯ.ɯɯ ɯ.ɯɯɯ ɯ.ɯɯɯ ɯ.ɯɯɯ ɯɯɯɯɯɯɯ  

 ɯɯ-ɯɯ ɯɯ - ɯ.ɯɯ ɯɯɯ.ɯɯ ɯ.ɯɯɯ ɯ.ɯɯɯ ɯɯɯ.ɯɯ ɯ.ɯɯɯ ɯ.ɯɯɯ ɯ.ɯɯɯ ɯɯɯɯɯɯɯ  

             

 ɂɬɨɝɨ  ɯ.ɯɯ ɯɯɯ.ɯɯ ɯ.ɯɯɯ ɯ.ɯɯɯ ɯɯɯ.ɯɯ ɯ.ɯɯɯ ɯ.ɯɯɯ ɯ.ɯɯɯ ɯɯɯɯɯɯɯ  

   ɱ ɋ ɤɝ/ɫɦ2 ɬ ɋ ɤɝ/ɫɦ2 ɬ ɬ Ƚɤɚɥ  

             

 Ɉɬɜɟɬɫɬɜɟɧɧɵɣ ɡɚ ɭɱɟɬ ИИИИИИИИИИИИИИИИИИИИИИИИИИИИ  

 Ⱦɚɬɚ ИИИИИИИИИИИИИИИ  

 

Ɋɢɫɭɧɨɤ 7.1 – Ɏɨɪɦɚ ɪɚɫɩɟɱɚɬɤɢ ɦɟɫɹɱɧɨɝɨ (ɫɭɬɨɱɧɨɝɨ) ɨɬɱɟɬɚ ɨ ɩɨ-
ɬɪɟɛɥɟɧɢɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɫɯɟɦ 0-8 ɢ 10. ɉɪɨ-
ɩɭɫɤ ɡɚɩɢɫɟɣ ɩɨɤɚɡɚɧ ɭɫɥɨɜɧɨ. 

  



Ɍɟɩɥɨɜɵɱɢɫɥɢɬɟɥɢ ɋɉɌ943. Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 59 

 Ɇɟɫɹɱɧɵɣ (ɫɭɬɨɱɧɵɣ) ɨɬɱɟɬ ɨ ɪɚɛɨɬɟ ɫɢɫɬɟɦɵ ɏȼɋ  

   

 Ɉɬɱɟɬ ɫɮɨɪɦɢɪɨɜɚɧ: ɏɏ-ɏɏ-ɏɏ ɏɏɱ  

 Ɍɟɩɥɨɜɵɱɢɫɥɢɢɬɟɥɶ ɋɉɌ943 Ɍȼɏ: ɂȾ=ɏɏɏɏɏ   

 ɋɯɟɦɚ ɭɱɟɬɚ ɋɉ=ɏɏ  

   

 
ɋɭɬɤɢ, 
ɱɚɫ 

ɇɋ 

ȼɪɟɦɹ 
ɫɱɟɬɚ 
Ɍɢ 

V1 V2 V3  
 

 

 ɯɯ-ɯɯ ɯɯ - ɯ.ɯɯ ɯɯɯ.ɯɯɯ ɯɯɯ.ɯɯɯ ɯɯɯ.ɯɯɯ   

 ɯɯ-ɯɯ ɯɯ  ɯ.ɯɯ ɯɯɯ.ɯɯɯ ɯɯɯ.ɯɯɯ ɯɯɯ.ɯɯɯ   

 
· 
· 

· 
· 

· 
· 

· 
· 

· 
· 

· 
·   

 ɯɯ-ɯɯ ɯɯ - ɯ.ɯɯ ɯɯɯ.ɯɯɯ ɯɯɯ.ɯɯɯ ɯɯɯ.ɯɯɯ   

     ɯɯɯ.ɯɯɯ ɯɯɯ.ɯɯɯ   

 ɂɬɨɝɨ  ɯ.ɯɯ ɯɯɯ.ɯɯɯ ɯɯɯ.ɯɯɯ ɯɯɯ.ɯɯɯ   

   ɱ ɦ3 ɦ3 ɦ3   

         

 Ɉɬɜɟɬɫɬɜɟɧɧɵɣ ɡɚ ɭɱɟɬ ИИИИИИИИИИИИИИИИИИИИИИИИИИИИ  

 Ⱦɚɬɚ ИИИИИИИИИИИИИИИ  

 

Ɋɢɫɭɧɨɤ 7.2 – Ɏɨɪɦɚ ɪɚɫɩɟɱɚɬɤɢ ɦɟɫɹɱɧɨɝɨ (ɫɭɬɨɱɧɨɝɨ) ɨɬɱɟɬɚ ɨ ɩɨ-
ɬɪɟɛɥɟɧɢɢ ɜɨɞɵ ɞɥɹ ɫɯɟɦɵ 9. ɉɪɨɩɭɫɤ ɡɚɩɢɫɟɣ ɩɨɤɚɡɚɧ ɭɫɥɨɜɧɨ. 

 

7.3 ȼɵɜɨɞ ɧɚ ɤɨɦɩɶɸɬɟɪ 

Ⱦɥɹ ɫɱɢɬɵɜɚɧɢɹ ɞɚɧɧɵɯ ɧɚ ɤɨɦɩɶɸɬɟɪ ɢ ɩɨɞɝɨɬɨɜɤɢ ɨɬɱɟɬɨɜ ɫɥɭɠɢɬ 
ɩɪɨɝɪɚɦɦɚ ɉɊɈɅɈȽ, ɜɯɨɞɹɳɚɹ ɜ ɤɨɦɩɥɟɤɬ ɩɨɫɬɚɜɤɢ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ. 
Ɉɧɚ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɞɚɧɧɵɟ ɢɡ ɩɪɢɛɨɪɚ ɥɸɛɵɦ ɢɡ ɫɩɨɫɨɛɨɜ: ɩɪɢ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦ ɩɨɞɤɥɸɱɟɧɢɢ ɤɨɦɩɶɸɬɟɪ ɤ ɩɪɢɛɨɪɭ, ɱɟɪɟɡ ɬɟɥɟɮɨɧ-
ɧɭɸ ɥɢɧɢɸ ɩɨɫɪɟɞɫɬɜɨɦ ɦɨɞɟɦɚ ɢɥɢ GSM-ɦɨɞɟɦɚ, ɱɟɪɟɡ ɜɵɱɢɫɥɢɬɟɥɶ-
ɧɵɟ ɫɟɬɢ ɢɥɢ ɫɱɢɬɚɧɧɵɯ ɫ ɩɨɦɨɳɶɸ ɦɨɛɢɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. ɉɨɥɭɱɟɧ-
ɧɵɟ ɞɚɧɧɵɟ ɫɨɯɪɚɧɹɸɬɫɹ, ɫɢɫɬɟɦɚɬɢɡɢɪɭɸɬɫɹ, ɢ ɦɨɝɭɬ ɛɵɬɶ ɪɚɫɩɟɱɚ-
ɬɚɧɵ ɜ ɜɢɞɟ ɨɬɱɟɬɚ ɩɪɨɢɡɜɨɥɶɧɨɣ ɮɨɪɦɵ, ɥɢɛɨ ɷɤɫɩɨɪɬɢɪɨɜɚɧɵ ɜ ɥɸɛɨɣ 
ɢɡ ɮɨɪɦɚɬɨɜ: .xls, .rtf, .txt, .html. 

Ɉɞɧɚɤɨ ɜɨɡɦɨɠɧɨɫɬɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɫɛɨɪɚ ɞɚɧɧɵɯ ɷɬɢɦ ɧɟ 
ɨɝɪɚɧɢɱɢɜɚɸɬɫɹ – ɩɨɫɬɚɜɥɹɟɦɵɣ ɜ ɤɨɦɩɥɟɤɬɟ ɫ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɟɦ 
OPC-ɫɟɪɜɟɪ, ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɞɨɫɬɭɩɚ ɤɨ ɜɫɟɣ ɢɧɮɨɪɦɚɰɢɢ ɨ 
ɬɟɩɥɨɩɨɬɪɟɛɥɟɧɢɢ, ɢɦɟɸɳɟɣɫɹ ɜ ɩɪɢɛɨɪɟ.  

  



60 Ɍɟɩɥɨɜɵɱɢɫɥɢɬɟɥɢ ɋɉɌ943. Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 

 

7.4 Ʉɨɦɛɢɧɢɪɨɜɚɧɧɵɣ ɜɵɜɨɞ 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɚɞɚɩɬɟɪɚ Ⱥɉɋ45 ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɜɨɞɚ 

ɨɬɱɟɬɨɜ ɩɚɪɚɥɥɟɥɶɧɨ ɧɚ ɩɪɢɧɬɟɪ ɢ ɤɨɦɩɶɸɬɟɪ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢ ɦɨɞɟɦ-
ɧɨɦ ɩɨɞɤɥɸɱɟɧɢɢ ɩɨɫɥɟɞɧɟɝɨ. Ⱥ ɧɚɥɢɱɢɟ ɞɜɭɯ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɩɨɪ-
ɬɨɜ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ – ɨɛɵɱɧɨɝɨ, ɫɨɜɦɟɫɬɢɦɨɝɨ ɫ RS-232, ɢ ɨɩɬɢɱɟ-
ɫɤɨɝɨ – ɩɨɡɜɨɥɹɟɬ ɪɚɛɨɬɚɬɶ ɢ ɫɨ ɫɬɚɰɢɨɧɚɪɧɨ ɩɨɞɤɥɸɱɟɧɧɵɦ ɨɛɨɪɭɞɨɜɚ-
ɧɢɟɦ, ɢ ɫ ɩɟɪɟɧɨɫɧɵɦ ɤɨɦɩɶɸɬɟɪɨɦ. 

 

8 Ȼɟɡɨɩɚɫɧɨɫɬɶ 
Ɍɟɩɥɨɜɵɱɢɫɥɢɬɟɥɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɝɥɚ-

ɦɟɧɬɚ ɌɊ Ɍɋ 004/2011 "Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɢɡɤɨɜɨɥɶɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ". 

ɋɟɬɟɜɨɣ ɚɞɚɩɬɟɪ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɞɥɹ ɜɧɟɲɧɟɝɨ ɩɢɬɚɧɢɹ ɬɟɩɥɨɜɵɱɢɫ-
ɥɢɬɟɥɹ, ɞɨɥɠɟɧ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɭɤɚɡɚɧɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɪɟɝɥɚɦɟɧɬɚ.  

ȼɵɯɨɞɧɵɟ ɰɟɩɢ ɫɟɬɟɜɨɝɨ ɚɞɚɩɬɟɪɚ ɛɵɬɶ ɝɚɥɶɜɚɧɢɱɟɫɤɢ ɢɡɨɥɢɪɨɜɚɧɵ 
ɨɬ ɫɟɬɢ ɩɢɬɚɧɢɹ. 

 

9 ɉɨɞɝɨɬɨɜɤɚ ɤ ɪɚɛɨɬɟ 

9.1 Ɉɛɳɢɟ ɭɤɚɡɚɧɢɹ 

ɉɨɫɥɟ ɪɚɫɩɚɤɨɜɤɢ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɟɝɨ ɤɨɦ-
ɩɥɟɤɬɧɨɫɬɶ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɩɚɫɩɨɪɬɭ. Ɂɚɬɟɦ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɶ ɩɨɦɟ-
ɳɚɸɬ ɧɟ ɦɟɧɟɟ ɱɟɦ ɧɚ ɫɭɬɤɢ ɜ ɫɭɯɨɟ ɨɬɚɩɥɢɜɚɟɦɨɟ ɩɨɦɟɳɟɧɢɟ; ɬɨɥɶɤɨ 
ɩɨɫɥɟ ɷɬɨɝɨ ɟɝɨ ɦɨɠɧɨ ɜɜɨɞɢɬɶ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ. 

ɇɚ ɜɪɟɦɹ ɩɪɨɜɟɞɟɧɢɹ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɤɨɝɞɚ ɤɪɵɲɤɚ ɦɨɧɬɚɠɧɨɝɨ ɨɬ-
ɫɟɤɚ ɫɧɹɬɚ, ɫɥɟɞɭɟɬ ɨɛɟɫɩɟɱɢɬɶ ɡɚɳɢɬɭ ɨɬ ɩɨɩɚɞɚɧɢɹ ɩɵɥɢ ɢ ɜɥɚɝɢ ɜɧɭɬɪɶ 
ɤɨɪɩɭɫɚ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɟɝɨ ɭɫɬɚɧɨɜɤɭ ɜɵɩɨɥɧɹɬɶ ɜ ɩɨ-
ɫɥɟɞɧɸɸ ɨɱɟɪɟɞɶ, ɩɨ ɨɤɨɧɱɚɧɢɢ ɦɨɧɬɚɠɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɟɣ. 
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9.2 Ɇɨɧɬɚɠ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɟɣ 

ɉɨɞɤɥɸɱɟɧɢɟ ɞɚɬɱɢɤɨɜ ɢ ɩɪɨɱɟɝɨ ɜɧɟɲɧɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤ ɬɟɩɥɨɜɵ-
ɱɢɫɥɢɬɟɥɸ ɜɵɩɨɥɧɹɸɬ ɦɧɨɝɨɠɢɥɶɧɵɦɢ ɤɚɛɟɥɹɦɢ. ɉɨɫɥɟ ɪɚɡɞɟɥɤɢ ɤɨɧ-
ɰɨɜ ɤɚɛɟɥɟɣ ɩɨɞ ɦɨɧɬɚɠ ɢɯ ɩɪɨɩɭɫɤɚɸɬ ɱɟɪɟɡ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚ ɤɪɵɲɤɟ 
ɦɨɧɬɚɠɧɨɝɨ ɨɬɫɟɤɚ ɤɚɛɟɥɶɧɵɟ ɜɜɨɞɵ, ɩɨɫɥɟ ɱɟɝɨ ɡɚɜɨɪɚɱɢɜɚɸɬ ɧɚɤɢɞ-
ɧɵɟ ɝɚɣɤɢ ɧɚɫɬɨɥɶɤɨ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɦɟɯɚɧɢɱɟɫɤɭɸ ɩɪɨɱɧɨɫɬɶ ɡɚ-
ɤɪɟɩɥɟɧɢɹ ɤɚɛɟɥɟɣ ɢ ɨɛɠɢɦ ɫɚɥɶɧɢɤɨɜɵɯ ɭɩɥɨɬɧɢɬɟɥɟɣ. Ʉɨɧɰɵ ɠɢɥ ɡɚ-
ɤɪɟɩɥɹɸɬ ɜ ɲɬɟɤɟɪɚɯ, ɫɧɚɛɠɟɧɧɵɯ ɜɢɧɬɨɜɵɦɢ ɡɚɠɢɦɚɦɢ. Ɇɚɤɫɢɦɚɥɶ-
ɧɨɟ ɫɟɱɟɧɢɟ ɤɚɠɞɨɣ ɠɢɥɵ ɫɨɫɬɚɜɥɹɟɬ 1,5 ɦɦ2. Ⱦɢɚɩɚɡɨɧ ɞɢɚɦɟɬɪɨɜ ɢɫ-
ɩɨɥɶɡɭɟɦɵɯ ɤɚɛɟɥɟɣ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɤɨɧɫɬɪɭɤɰɢɟɣ ɤɚɛɟɥɶɧɵɯ ɜɜɨɞɨɜ: 
ɞɥɹ ɩɟɪɜɨɝɨ ɫɥɟɜɚ ɧɚ ɪɢɫɭɧɤɟ 3.1 ɨɧ ɫɨɫɬɚɜɥɹɟɬ 3-6,5 ɦɦ, ɞɥɹ ɨɫɬɚɥɶɧɵɯ 
ɱɟɬɵɪɟɯ 5-10 ɦɦ. Ɂɚɹɜɥɟɧɧɚɹ ɫɬɟɩɟɧɶ ɡɚɳɢɬɵ ɨɬ ɩɵɥɢ ɢ ɜɨɞɵ ɨɛɟɫɩɟɱɢ-
ɜɚɟɬɫɹ ɬɨɥɶɤɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɚɛɟɥɟɣ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ. 

Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɜɥɢɹɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɨɦɟɯ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫ-
ɩɨɥɶɡɨɜɚɬɶ ɷɤɪɚɧɢɪɨɜɚɧɧɵɟ ɤɚɛɟɥɢ, ɦɟɬɚɥɥɨɪɭɤɚɜɚ ɢɥɢ ɦɟɬɚɥɥɢɱɟɫɤɢɟ 
ɬɪɭɛɵ, ɨɞɧɚɤɨ ɬɚɤɨɟ ɪɟɲɟɧɢɟ ɞɨɥɠɧɨ ɩɪɢɧɢɦɚɬɶɫɹ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɭɡɥɚ 
ɭɱɟɬɚ. ȼ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɦɟɯɢ ɦɨɝɭɬ ɛɵɬɶ ɨɛɭɫɥɨɜɥɟɧɵ ɪɚɡ-
ɥɢɱɧɵɦɢ ɮɚɤɬɨɪɚɦɢ, ɧɚɩɪɢɦɟɪ, ɪɚɛɨɬɨɣ ɬɢɪɢɫɬɨɪɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ 
ɱɚɫɬɨɬɵ, ɤɨɦɦɭɬɚɰɢɟɣ ɦɨɳɧɵɯ ɧɚɝɪɭɡɨɤ ɫ ɩɨɦɨɳɶɸ ɪɟɥɟ ɢ ɤɨɧɬɚɤɬɨɪɨɜ, 
ɤɨɪɨɬɤɢɦɢ ɡɚɦɵɤɚɧɢɹɦɢ ɢ ɞɭɝɨɜɵɦɢ ɪɚɡɪɹɞɚɦɢ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ, 
ɪɟɡɤɢɦɢ ɢɡɦɟɧɟɧɢɹɦɢ ɧɚɝɪɭɡɤɢ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɫɢ-
ɫɬɟɦɚɯ, ɫɪɚɛɚɬɵɜɚɧɢɟɦ ɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɹɯ, 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ ɩɨɥɹɦɢ ɨɬ ɪɚɞɢɨ- ɢ ɬɟɥɟɜɢɡɢɨɧɧɵɯ ɩɟɪɟɞɚɬɱɢɤɨɜ, 
ɧɟɩɪɹɦɵɦɢ ɪɚɡɪɹɞɚɦɢ ɦɨɥɧɢɣ ɢ ɩɪ. 

Ɋɚɛɨɱɟɟ ɡɚɡɟɦɥɟɧɢɟ ɷɤɪɚɧɚ ɤɚɛɟɥɟɣ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɬɨɥɶɤɨ ɜ 
ɨɞɧɨɣ ɬɨɱɤɟ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɚ ɫɬɨɪɨɧɟ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ. Ɉɩɥɟɬɤɢ 
ɞɨɥɠɧɵ ɛɵɬɶ ɷɥɟɤɬɪɢɱɟɫɤɢ ɢɡɨɥɢɪɨɜɚɧɵ ɩɨ ɜɫɟɣ ɞɥɢɧɟ ɤɚɛɟɥɹ, ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɟ ɢɯ ɞɥɹ ɡɚɡɟɦɥɟɧɢɹ ɤɨɪɩɭɫɨɜ ɞɚɬɱɢɤɨɜ ɢ ɩɪɨɱɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 

ɉɨɞɤɥɸɱɟɧɢɟ ɜɧɟɲɧɢɯ ɰɟɩɟɣ ɜɵɩɨɥɧɹɸɬ ɫɨɝɥɚɫɧɨ ɪɢɫɭɧɤɚɦ 9.1 ɢ 
ɬɚɛɥɢɰɚɦ 9.1 ɢ 9.2 ɤ ɲɬɟɤɟɪɚɦ, ɫɧɚɛɠɟɧɧɵɦ ɦɚɪɤɢɪɨɜɤɨɣ ɧɨɦɟɪɨɜ ɤɨɧ-
ɬɚɤɬɨɜ ɢ ɩɨɡɢɰɢɨɧɧɨɣ ɦɚɪɤɢɪɨɜɤɨɣ. Ʉ ɩɨɤɚɛɟɥɶɧɨɦɭ ɪɚɫɩɪɟɞɟɥɟɧɢɸ ɰɟ-
ɩɟɣ ɫɩɟɰɢɚɥɶɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɧɟ ɩɪɟɞɴɹɜɥɹɟɬɫɹ, ɨɧɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɨɛ-
ɪɚɠɟɧɢɹɦɢ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɢ ɭɞɨɛɫɬɜɚ ɦɨɧɬɚɠɚ.  
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ȼɫɟ ɢɫɩɨɥɶɡɭɟɦɵɟ ɛɥɨɤɢ ɩɢɬɚɧɢɹ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚ-
ɧɢɹɦ ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ⱦɥɹ ɩɢɬɚɧɢɹ ɞɚɬɱɢɤɨɜ ɫ ɜɵɯɨɞɧɵɦ ɫɢɝ-
ɧɚɥɨɦ 4-20 ɦȺ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɤɚɤ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɢɫɬɨɱɧɢɤɢ, ɬɚɤ 
ɢ ɧɟɫɤɨɥɶɤɨ ɝɪɭɩɩɨɜɵɯ ɢɥɢ ɨɞɢɧ ɨɛɳɢɣ ɫ ɝɚɥɶɜɚɧɢɱɟɫɤɢ ɢɡɨɥɢɪɨɜɚɧ-
ɧɵɦɢ ɜɵɯɨɞɚɦɢ.  

ɉɪɟɞɟɥɶɧɚɹ ɞɥɢɧɚ ɥɢɧɢɣ ɫɜɹɡɢ ɫ ɞɚɬɱɢɤɚɦɢ ɬɟɦɩɟɪɚɬɭɪɵ, ɞɚɜɥɟɧɢɹ ɢ 
ɨɛɴɟɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɤɚɠɞɨɝɨ ɩɪɨɜɨɞɚ ɰɟɩɢ, ɤɨɬɨɪɨɟ ɧɟ 
ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 50 Ɉɦ. ɗɥɟɤɬɪɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢɡɨɥɹɰɢɢ 
ɦɟɠɞɭ ɩɪɨɜɨɞɚɦɢ, ɚ ɬɚɤɠɟ ɦɟɠɞɭ ɤɚɠɞɵɦ ɩɪɨɜɨɞɨɦ ɢ ɷɤɪɚɧɧɨɣ ɨɩɥɟɬ-
ɤɨɣ ɢɥɢ ɡɟɦɥɟɣ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 100 ɆɈɦ – ɷɬɨ ɬɪɟɛɨɜɚɧɢɟ ɨɛɟɫ-
ɩɟɱɢɜɚɟɬɫɹ ɜɵɛɨɪɨɦ ɢɫɩɨɥɶɡɭɟɦɵɯ ɤɚɛɟɥɟɣ ɢ ɤɚɱɟɫɬɜɨɦ ɜɵɩɨɥɧɟɧɢɹ 
ɦɨɧɬɚɠɚ ɰɟɩɟɣ. ɉɪɢ ɪɚɛɨɬɟ ɫ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɟɦ ɫɥɟɞɭɟɬ ɢɦɟɬɶ ɜ ɜɢɞɭ, 
ɱɬɨ "ɦɢɧɭɫɨɜɵɟ" ɤɨɧɬɚɤɬɵ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɨɬ ɞɚɬɱɢɤɨɜ ɞɚɜɥɟɧɢɹ ɢ 
ɬɟɦɩɟɪɚɬɭɪɵ ɫɨɟɞɢɧɟɧɵ ɦɟɠɞɭ ɫɨɛɨɣ; ɜ ɬɚɛɥɢɰɚɯ ɩɨɞɤɥɸɱɟɧɢɹ ɨɛɳɢɟ 
ɤɨɧɬɚɤɬɵ ɷɬɨɣ ɝɪɭɩɩɵ ɨɬɦɟɱɟɧɵ ɡɧɚɤɨɦ "". "Ɇɢɧɭɫɨɜɵɟ" ɤɨɧɬɚɤɬɵ ɰɟ-
ɩɟɣ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɨɬ ɞɚɬɱɢɤɨɜ ɨɛɴɟɦɚ ɢ ɜɧɟɲɧɟɝɨ ɩɢɬɚɧɢɹ ɬɚɤɠɟ ɫɨ-
ɟɞɢɧɟɧɵ ɦɟɠɞɭ ɫɨɛɨɣ; ɜ ɬɚɛɥɢɰɚɯ ɩɨɞɤɥɸɱɟɧɢɹ ɨɛɳɢɟ ɤɨɧɬɚɤɬɵ ɷɬɨɣ 
ɝɪɭɩɩɵ ɰɟɩɟɣ ɨɬɦɟɱɟɧɵ ɡɧɚɤɨɦ "#". ɗɬɢ ɞɜɟ ɝɪɭɩɩɵ ɰɟɩɟɣ ɝɚɥɶɜɚɧɢɱɟ-
ɫɤɢ ɧɟ ɨɬɞɟɥɟɧɵ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, ɨɞɧɚɤɨ ɫɨɟɞɢɧɹɬɶ ɨɛɳɢɟ ɤɨɧɬɚɤɬɵ, ɩɪɢ-
ɧɚɞɥɟɠɚɳɢɟ ɪɚɡɧɵɦ ɝɪɭɩɩɚɦ, ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 

ȼɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ ɞɥɹ ɫɢɝɧɚɥɨɜ ɫɢɥɵ ɬɨɤɚ 
4-20 ɦȺ ɫɨɫɬɚɜɥɹɟɬ 56,2 Ɉɦ. 

ɉɪɢ ɩɨɞɤɥɸɱɟɧɢɢ ɤɨɦɩɶɸɬɟɪɚ ɢɥɢ ɦɨɞɟɦɚ ɨɧɢ ɦɨɝɭɬ ɛɵɬɶ ɭɞɚɥɟɧɵ 
ɨɬ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ ɧɚ ɪɚɫɫɬɨɹɧɢɟ ɞɨ 100 ɦ. Ⱦɥɹ ɚɞɚɩɬɟɪɚ Ⱥɉɋ45 ɷɬɨ 
ɪɚɫɫɬɨɹɧɢɟ ɫɨɫɬɚɜɥɹɟɬ 2 ɤɦ ɩɪɢ ɫɨɩɪɨɬɢɜɥɟɧɢɢ ɤɚɠɞɨɝɨ ɩɪɨɜɨɞɚ ɥɢɧɢɢ 
ɫɜɹɡɢ, ɧɟ ɩɪɟɜɵɲɚɸɳɟɦ 150 Ɉɦ. 

ɉɨ ɨɤɨɧɱɚɧɢɢ ɦɨɧɬɚɠɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɟɣ ɫɥɟɞɭɟɬ ɭɛɟɞɢɬɶɫɹ ɜ ɩɪɚ-
ɜɢɥɶɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɜɫɟɯ ɫɨɟɞɢɧɟɧɢɣ, ɧɚɩɪɢɦɟɪ, ɩɭɬɟɦ ɢɯ "ɩɪɨ-
ɡɜɨɧɤɢ". ɗɬɨɦɭ ɷɬɚɩɭ ɪɚɛɨɬɵ ɫɥɟɞɭɟɬ ɭɞɟɥɢɬɶ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ – ɨɲɢɛɤɢ 
ɦɨɧɬɚɠɚ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɨɬɤɚɡɭ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ. 
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9.3 Ɇɨɧɬɚɠ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ 

Ⱦɚɧɧɵɟ ɨɛ ɭɫɬɚɧɨɜɨɱɧɵɯ ɪɚɡɦɟɪɚɯ ɢ ɫɩɨɫɨɛɟ ɤɪɟɩɥɟɧɢɹ ɬɟɩɥɨɜɵɱɢɫ-
ɥɢɬɟɥɹ ɧɚ ɦɨɧɬɚɠɧɨɦ ɳɢɬɟ ɩɪɢɜɟɞɟɧɵ ɜ ɪɚɡɞɟɥɟ 3. ɉɨɫɥɟ ɪɚɡɦɟɳɟɧɢɹ ɬɟɩ-
ɥɨɜɵɱɢɫɥɢɬɟɥɹ ɧɚ ɦɟɫɬɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤ ɧɟɦɭ ɩɨɞɤɥɸɱɚɸɬ ɭɠɟ ɫɦɨɧɬɢɪɨ-
ɜɚɧɧɵɟ ɜɧɟɲɧɢɟ ɰɟɩɢ, ɭɫɬɚɧɚɜɥɢɜɚɹ ɲɬɟɤɟɪɵ ɜ ɝɧɟɡɞɚ ɪɚɡɴɟɦɨɜ ɫɨɝɥɚɫɧɨ 
ɢɯ ɩɨɡɢɰɢɨɧɧɨɣ ɦɚɪɤɢɪɨɜɤɟ. ɋɥɟɞɭɟɬ ɩɨɦɧɢɬɶ, ɱɬɨ ɨɲɢɛɤɢ ɩɪɢ ɩɨɞɤɥɸ-
ɱɟɧɢɢ, ɤɚɤ ɢ ɨɲɢɛɤɢ ɦɨɧɬɚɠɚ, ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɨɬɤɚɡɭ ɩɪɢɛɨɪɚ. 
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9.4 ɉɨɞɤɥɸɱɟɧɢɟ ɦɨɞɟɦɚ 

Ɇɨɞɟɦ ɩɟɪɟɞ ɩɨɞɤɥɸɱɟɧɢɟɦ ɤ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɸ ɧɟɨɛɯɨɞɢɦɨ 
ɧɚɫɬɪɨɢɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:  

- ɭɩɪɚɜɥɟɧɢɟ ɩɨɬɨɤɨɦ (RTS/CTS) ɜɵɤɥɸɱɟɧɨ; 
- ɭɩɪɚɜɥɟɧɢɟ ɝɨɬɨɜɧɨɫɬɶɸ (DTR/DSR) ɜɵɤɥɸɱɟɧɨ; 
- ɥɢɧɢɹ DSR ɜ ɚɤɬɢɜɧɨɦ ɫɨɫɬɨɹɧɢɢ; 

- ɫɤɨɪɨɫɬɢ ɧɚ ɩɨɪɬɚɯ ɦɨɞɟɦɚ ɢ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ ɞɨɥɠɧɵ ɛɵɬɶ ɫɨ-
ɝɥɚɫɨɜɚɧɵ. 

ɍɫɬɚɧɨɜɤɢ ɫɤɨɪɨɫɬɟɣ ɫɨɟɞɢɧɟɧɢɹ, ɩɪɨɬɨɤɨɥɨɜ ɤɨɪɪɟɤɰɢɢ ɨɲɢɛɨɤ ɢ 
ɫɠɚɬɢɹ ɧɟ ɥɢɦɢɬɢɪɭɸɬɫɹ. ɇɚɫɬɪɨɣɤɢ ɡɚɧɨɫɹɬ ɜ ɬɨɬ ɩɪɨɮɢɥɶ, ɤɨɬɨɪɵɣ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ ɦɨɞɟɦɚ. 

ɇɚɫɬɪɨɣɤɭ ɦɨɞɟɦɨɜ ɭɞɨɛɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨ-
ɝɪɚɦɦɵ MSetup. ɉɪɨɝɪɚɦɦɚ ɧɚɯɨɞɢɬɫɹ ɜ ɫɜɨɛɨɞɧɨɦ ɞɨɫɬɭɩɟ ɧɚ ɫɚɣɬɟ 
ȺɈ ɇɉɎ ɅɈȽɂɄȺ. 

ɉɪɢ ɪɚɛɨɬɟ ɫ ɦɨɞɟɦɨɦ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɜ ɧɚɫɬɪɨɟɱɧɵɯ ɩɚɪɚ-
ɦɟɬɪɚɯ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ ɡɧɚɱɟɧɢɟ Ʉɂ=1 ɢɥɢ 2. 

ɉɟɪɢɨɞ, ɤɨɝɞɚ ɦɨɞɟɦ ɛɭɞɟɬ ɩɨɞɧɢɦɚɬɶ ɬɪɭɛɤɭ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɚɪɚɦɟɬ-
ɪɚɦɢ ȼɆɇ ɢ ȼɆɄ.  

 

9.5 ȼɜɨɞ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ 

Ȼɚɡɭ ɧɚɫɬɪɨɟɱɧɵɯ ɞɚɧɧɵɯ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɪɚɛɨɬɵ ɬɟɩɥɨɜɵɱɢɫɥɢ-
ɬɟɥɹ ɜ ɫɨɫɬɚɜɟ ɭɡɥɚ ɭɱɟɬɚ, ɦɨɠɧɨ ɜɜɨɞɢɬɶ ɧɚ ɦɟɫɬɟ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɨɞɧɚɤɨ 
ɭɞɨɛɧɟɟ ɷɬɨ ɫɞɟɥɚɬɶ ɞɨ ɟɝɨ ɦɨɧɬɚɠɚ. ɇɚɫɬɪɨɟɱɧɵɟ ɞɚɧɧɵɟ ɨɛɵɱɧɨ ɩɪɢɜɟ-
ɞɟɧɵ ɜ ɩɚɫɩɨɪɬɟ ɭɡɥɚ ɢɥɢ ɜ ɟɝɨ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 

ɉɨɫɥɟ ɜɜɨɞɚ ɧɚɫɬɪɨɟɱɧɵɯ ɞɚɧɧɵɯ ɤɨɧɬɪɨɥɢɪɭɸɬ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ 
ɫɦɨɧɬɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɩɨ ɩɨɤɚɡɚɧɢɹɦ ɢɡɦɟɪɹɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɡɧɚ-
ɱɟɧɢɹ ɤɨɬɨɪɵɯ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɪɟɠɢɦɚɦ ɪɚɛɨɬɵ ɭɡɥɚ. ɉɪɢ 
ɫɞɚɱɟ ɫɢɫɬɟɦɵ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɩɪɨɜɟɪɹɸɬ ɜɜɟɞɟɧɧɵɟ ɞɚɧɧɵɟ ɧɚ ɫɨɨɬɜɟɬ-
ɫɬɜɢɟ ɞɨɤɭɦɟɧɬɚɰɢɢ ɭɡɥɚ ɭɱɟɬɚ.  

ɉɪɨɜɟɪɢɜ ɤɨɪɪɟɤɬɧɨɫɬɶ ɧɚɫɬɪɨɟɱɧɵɯ ɞɚɧɧɵɯ, ɜɵɩɨɥɧɹɸɬ ɫɛɪɨɫ ɚɪ-
ɯɢɜɨɜ, ɚ ɡɚɬɟɦ – ɩɭɫɤ ɫɱɟɬɚ. ȼ ɬɟɱɟɧɢɟ ɧɟɤɨɬɨɪɨɝɨ ɜɪɟɦɟɧɢ ɧɚɛɥɸɞɚɸɬ 
ɡɚ ɪɚɛɨɬɨɣ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ, ɤɨɧɬɪɨɥɢɪɭɹ ɨɬɫɭɬɫɬɜɢɟ ɧɟɲɬɚɬɧɵɯ ɫɢ-
ɬɭɚɰɢɣ. Ⱦɚɥɟɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɡɚɳɢɬɵ ɞɚɧɧɵɯ ɜ ɜɟɪɯɧɟɟ 
ɩɨɥɨɠɟɧɢɟ. 

ȼ ɡɚɤɥɸɱɟɧɢɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɦɟɫɬɨ ɢ ɡɚɤɪɟɩɥɹɸɬ ɤɪɵɲɤɭ ɦɨɧɬɚɠ-
ɧɨɝɨ ɨɬɫɟɤɚ, ɩɨɫɥɟ ɱɟɝɨ ɩɥɨɦɛɢɪɭɸɬ ɟɟ ɞɜɭɦɹ ɧɚɜɟɫɧɵɦɢ ɩɥɨɦɛɚɦɢ. 
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9.6 Ɂɚɦɟɧɚ ɛɚɬɚɪɟɢ 

Ʉɨɧɫɬɪɭɤɰɢɹ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ ɩɨɡɜɨɥɹɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɡɚɦɟɧɭ ɛɚɬɚ-
ɪɟɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɭɡɥɟ ɭɱɟɬɚ. Ɂɚɦɟɧɚ ɛɚɬɚɪɟɢ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɨɢɡ-
ɜɟɞɟɧɚ ɜ ɬɟɱɟɧɢɟ ɦɟɫɹɰɚ ɩɨɫɥɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɫɨɨɛ-
ɳɟɧɢɹ Ⱦɋ00 ɢɥɢ ɧɟɲɬɚɬɧɨɣ ɫɢɬɭɚɰɢɢ ɇɋ00. 

ȼ ɤɚɱɟɫɬɜɟ ɷɥɟɦɟɧɬɚ ɩɢɬɚɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɥɢɬɢɟɜɚɹ ɛɚɬɚɪɟɹ ɫ ɧɚɩɪɹ-
ɠɟɧɢɟɦ 3,6 ȼ ɬɢɩɚ LS33600. 

Ⱦɥɹ ɡɚɦɟɧɵ ɛɚɬɚɪɟɢ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɨɩɟɪɚɰɢɢ: 
- ɭɫɬɚɧɨɜɢɬɶ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɡɚɳɢɬɵ ɞɚɧɧɵɯ ɜ ɧɢɠɧɟɟ ɩɨɥɨɠɟɧɢɟ; 
- ɜɵɩɨɥɧɢɬɶ ɨɫɬɚɧɨɜ ɫɱɟɬɚ; 

- ɨɬɜɢɧɬɢɬɶ ɬɪɢ ɜɢɧɬɚ  ɤɪɵɲɤɢ ɛɚɬɚɪɟɣɧɨɝɨ ɨɬɫɟɤɚ, ɫɧɹɬɶ ɤɪɵɲɤɭ; 
- ɫ ɩɨɦɨɳɶɸ ɬɨɧɤɨɣ ɨɬɜɟɪɬɤɢ ɨɫɥɚɛɢɬɶ ɤɪɟɩɥɟɧɢɟ ɡɚɠɢɦɚ ɤɚɠ-

ɞɨɝɨ  ɜɵɜɨɞɚ ɛɚɬɚɪɟɢ (ɪɢɫɭɧɨɤ 9.2, ɩɨɡ. 1) ɢ ɜɵɧɭɬɶ ɜɵɜɨɞ ɛɚɬɚ-
ɪɟɢ (ɪɢɫɭɧɨɤ 9.2, ɩɨɡ. 2); 

- ɬɟɦ ɠɟ ɫɩɨɫɨɛɨɦ ɨɫɥɚɛɢɬɶ ɤɪɟɩɥɟɧɢɹ ɡɚɠɢɦɚ ɢ ɫɨɛɥɸɞɚɹ ɩɨɥɹɪ-
ɧɨɫɬɶ ɡɚɠɚɬɶ ɜɵɜɨɞɵ ɧɨɜɨɣ ɛɚɬɚɪɟɢ; 

- ɡɚɤɪɟɩɢɬɶ ɜɢɧɬɚɦɢ ɤɪɵɲɤɭ ɛɚɬɚɪɟɣɧɨɝɨ ɨɬɫɟɤɚ; 
- ɩɪɨɜɟɪɢɬɶ ɢ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɬɚɧɨɜɢɬɶ ɬɟɤɭɳɢɟ ɞɚɬɭ ɢ ɜɪɟɦɹ; 
- ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɵɩɨɥɧɢɬɶ ɩɭɫɤ ɫɱɟɬɚ; 

- ɭɫɬɚɧɨɜɢɬɶ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɡɚɳɢɬɵ ɜ ɜɟɪɯɧɟɟ ɩɨɥɨɠɟɧɢɟ. 
 

 
 

Ɋɢɫɭɧɨɤ 9.2 –  Ɉɩɟɪɚɰɢɢ ɩɪɢ ɫɦɟɧɟ ɛɚɬɚɪɟɢ 

 

1 

2 



Ɍɟɩɥɨɜɵɱɢɫɥɢɬɟɥɢ ɋɉɌ943. Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 67 

10 Ɍɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɢ ɯɪɚɧɟɧɢɟ 
Ɍɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɟɣ ɜ ɬɪɚɧɫɩɨɪɬɧɨɣ ɬɚɪɟ ɞɨɩɭɫ-

ɤɚɟɬɫɹ ɩɪɨɜɨɞɢɬɶ ɥɸɛɵɦ ɬɪɚɧɫɩɨɪɬɧɵɦ ɫɪɟɞɫɬɜɨɦ ɫ ɨɛɟɫɩɟɱɟɧɢɟɦ ɡɚ-
ɳɢɬɵ ɨɬ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ ɢ ɛɪɵɡɝ ɜɨɞɵ. 

ɍɫɥɨɜɢɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ: 
- ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ: ɨɬ ɦɢɧɭɫ 25 ɞɨ 55 °ɋ; 
- ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ: ɧɟ ɛɨɥɟɟ 95 % ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 35 °ɋ; 
- ɚɬɦɨɫɮɟɪɧɨɟ ɞɚɜɥɟɧɢɟ: ɨɬ 84 ɞɨ 106,7 ɤɉɚ; 
- ɭɞɚɪɵ (ɬɪɚɧɫɩɨɪɬɧɚɹ ɬɪɹɫɤɚ): ɭɫɤɨɪɟɧɢɟ ɞɨ 98 ɦ/ɫ2, ɱɚɫɬɨɬɚ ɞɨ 2 Ƚɰ. 
ɍɫɥɨɜɢɹ ɯɪɚɧɟɧɢɹ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɟɣ ɜ ɬɪɚɧɫɩɨɪɬɧɨɣ ɬɚɪɟ ɫɨɨɬɜɟɬ-

ɫɬɜɭɸɬ ɭɫɥɨɜɢɹɦ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɜ ɱɚɫɬɢ ɜɨɡɞɟɣɫɬɜɢɹ ɤɥɢɦɚɬɢɱɟ-
ɫɤɢɯ ɮɚɤɬɨɪɨɜ ɜɧɟɲɧɟɣ ɫɪɟɞɵ. 
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2 Ɍɟɩɥɨɜɵɱɢɫɥɢɬɟɥɢ ɋɉɌ943. Ɇɟɬɨɞɢɤɚ ɩɨɜɟɪɤɢ 

 

ȼɜɟɞɟɧɢɟ 

ɇɚɫɬɨɹɳɚɹ ɦɟɬɨɞɢɤɚ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɧɚ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɢ ɋɉɌ943, 
ɢɡɝɨɬɚɜɥɢɜɚɟɦɵɟ ɩɨ ɬɟɯɧɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ Ɍɍ 4218-042-23041473-2005. 

ɉɨɜɟɪɤɟ ɩɨɞɜɟɪɝɚɟɬɫɹ ɤɚɠɞɵɣ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɶ ɩɪɢ ɜɵɩɭɫɤɟ ɢɡ 
ɩɪɨɢɡɜɨɞɫɬɜɚ, ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɩɨɫɥɟ ɪɟɦɨɧɬɚ. ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɩɨ-
ɜɟɪɤɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ – ɨɞɢɧ ɪɚɡ ɜ ɱɟɬɵɪɟ ɝɨɞɚ. 

Ʉ ɩɨɜɟɪɤɟ ɦɨɝɭɬ ɞɨɩɭɫɤɚɬɶɫɹ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɢ ɛɟɡ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɤɪɵɲɤɢ ɦɨɧɬɚɠɧɨɝɨ ɨɬɫɟɤɚ. 

Ɇɟɬɨɞɢɤɚ ɨɪɢɟɧɬɢɪɨɜɚɧɚ ɧɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɭɸ ɩɨɜɟɪɤɭ; ɩɨɜɟɪɢ-
ɬɟɥɶ ɞɨɥɠɟɧ ɨɛɥɚɞɚɬɶ ɧɚɜɵɤɚɦɢ ɪɚɛɨɬɵ ɧɚ ɩɟɪɫɨɧɚɥɶɧɨɦ ɤɨɦɩɶɸɬɟɪɟ. 
Ⱦɨɩɭɫɤɚɟɬɫɹ ɩɪɨɜɨɞɢɬɶ ɩɨɜɟɪɤɭ ɜ "ɪɭɱɧɨɦ" ɪɟɠɢɦɟ. 

 

1 Ɉɩɟɪɚɰɢɢ ɩɨɜɟɪɤɢ 

ɉɪɢ ɩɨɜɟɪɤɟ ɜɵɩɨɥɧɹɸɬ ɜɧɟɲɧɢɣ ɨɫɦɨɬɪ, ɨɩɪɨɛɨɜɚɧɢɟ ɢ ɩɪɨɜɟɪɤɭ 
ɫɨɨɬɜɟɬɫɬɜɢɹ ɩɨɝɪɟɲɧɨɫɬɢ ɞɨɩɭɫɤɚɟɦɵɦ ɩɪɟɞɟɥɚɦ ɢ ɩɨɞɬɜɟɪɠɞɟɧɢɟ ɫɨ-
ɨɬɜɟɬɫɬɜɢɹ ɉɈ. 

 

2 ɍɫɥɨɜɢɹ ɩɨɜɟɪɤɢ 

ɂɫɩɵɬɚɧɢɹ ɩɪɨɜɨɞɹɬ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɨɬ 
18 ɞɨ 28 °ɋ, ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ ɨɬ 30 ɞɨ 80 % ɢ ɚɬɦɨɫɮɟɪɧɨɦ 
ɞɚɜɥɟɧɢɢ ɨɬ 84 ɞɨ 106,7 ɤɉɚ. 

 

3 ɋɪɟɞɫɬɜɚ ɩɨɜɟɪɤɢ 

ɉɪɢ ɩɨɜɟɪɤɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɪɟɞɫɬɜɚ ɢɡɦɟɪɟɧɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɫɬɟɧɞ ɋɄɋ6 (ɊȺɀȽ.441461.021) 1 ɲɬ. 
ɤɨɧɧɟɤɬɨɪ Ʉ164 (ɊȺɀȽ.685611.212, ɜ ɤɨɦɩɥɟɤɬɟ ɋɄɋ6) 3 ɲɬ. 
ɤɨɧɧɟɤɬɨɪ Ʉ212 (ɊȺɀȽ.685611.261) 1 ɲɬ. 
ɤɨɧɧɟɤɬɨɪ Ʉ235 (ɊȺɀȽ.685611.284) 1 ɲɬ. 
ɤɨɧɧɟɤɬɨɪ Ʉ236 (ɊȺɀȽ.685611.285) 1 ɲɬ. 
ɤɨɧɧɟɤɬɨɪ Ʉ238 (ɊȺɀȽ.685611.287) 1 ɲɬ. 
ɤɨɧɧɟɤɬɨɪ Ʉ245 (ɊȺɀȽ.685611.294) 1 ɲɬ. 
ɤɚɛɟɥɶ ɢɧɬɟɪɮɟɣɫɚ RS232 9F9M 1 ɲɬ. 
ɤɨɦɩɶɸɬɟɪ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ Ɉɋ Win XP/7 1 ɲɬ. 



Ɍɟɩɥɨɜɵɱɢɫɥɢɬɟɥɢ ɋɉɌ943. Ɇɟɬɨɞɢɤɚ ɩɨɜɟɪɤɢ 3 

ɚɞɚɩɬɟɪ Ⱥɉɋ70 (ɊȺɀȽ.426477.031) 1 ɲɬ. 
ɩɪɨɝɪɚɦɦɚ ɌȿɏɇɈɅɈȽ1 (ɊȺɀȽ.00198-93)  1 ɲɬ. 
 

4 Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɨɜɟɪɤɢ ɫɥɟɞɭɟɬ ɫɨɛɥɸɞɚɬɶ "ɉɪɚɜɢɥɚ ɬɟɯɧɢɱɟɫɤɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɩɨɬɪɟɛɢɬɟɥɟɣ", "ɉɪɚɜɢɥɚ ɬɟɯɧɢɤɢ ɛɟɡ-
ɨɩɚɫɧɨɫɬɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɩɨɬɪɟɛɢɬɟɥɟɣ" ɢ ɬɪɟɛɨ-
ɜɚɧɢɹ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ȽɈɋɌ 12.2.007.0-75. 

 

5 ɉɨɜɟɪɤɚ 

5.1 ȼɧɟɲɧɢɣ ɨɫɦɨɬɪ 

ɉɪɢ ɜɧɟɲɧɟɦ ɨɫɦɨɬɪɟ ɩɪɨɜɟɪɹɸɬ ɧɚɥɢɱɢɟ ɩɚɫɩɨɪɬɚ, ɫɨɯɪɚɧɧɨɫɬɶ 
ɩɥɨɦɛ ɢɡɝɨɬɨɜɢɬɟɥɹ ɢɥɢ ɟɝɨ ɫɟɪɜɢɫɧɨɝɨ ɰɟɧɬɪɚ ɢ ɫɨɯɪɚɧɧɨɫɬɶ (ɱɢɬɚɟ-
ɦɨɫɬɶ) ɦɚɪɤɢɪɨɜɤɢ ɧɚ ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ ɢ ɜɧɭɬɪɢ ɦɨɧɬɚɠɧɨɝɨ ɨɬɫɟɤɚ. 

 

5.2 Ɉɩɪɨɛɨɜɚɧɢɟ 

ɉɪɢ ɨɩɪɨɛɨɜɚɧɢɢ ɩɪɨɜɟɪɹɸɬ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɤɥɚɜɢɚɬɭɪɵ ɢ ɬɚɛɥɨ. 
ɉɟɪɟɞ ɷɬɨɣ ɢ ɜɫɟɦɢ ɩɨɫɥɟɞɭɸɳɢɦɢ ɩɪɨɜɟɪɤɚɦɢ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɡɚɳɢɬɵ 
ɞɚɧɧɵɯ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ ɞɨɥɠɟɧ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧ ɜ ɧɢɠɧɟɟ ɩɨɥɨɠɟ-
ɧɢɟ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɬɤɥɸɱɟɧɧɨɣ ɡɚɳɢɬɟ. 

ȼ ɪɚɡɞɟɥɟ ɦɟɧɸ ɈȻɓ–ȻȾ ɜɜɨɞɹɬ ɡɧɚɱɟɧɢɟ Ʉɂ=0 (ɟɫɥɢ ɷɬɨ ɧɟ ɛɵɥɨ ɫɞɟ-
ɥɚɧɨ ɪɚɧɟɟ), ɩɨɫɥɟ ɱɟɝɨ ɞɥɹ ɷɬɨɝɨ ɩɚɪɚɦɟɬɪɚ ɫɧɚɱɚɥɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ, ɚ ɡɚɬɟɦ 
ɫɧɢɦɚɸɬ ɩɪɢɡɧɚɤ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɚɪɚɦɟɬɪɚ. ɑɬɨɛɵ ɭɫɬɚɧɨɜɢɬɶ (ɫɧɹɬɶ) ɩɪɢ-
ɡɧɚɤ ɧɟɨɛɯɨɞɢɦɨ ɭɞɟɪɠɢɜɚɹ ɤɥɚɜɢɲɭ  ɧɚɠɚɬɶ ɤɥɚɜɢɲɭ ȼȼɈȾ, ɩɪɢ ɷɬɨɦ 
ɧɚ ɬɚɛɥɨ ɞɨɥɠɟɧ ɩɨɹɜɢɬɶɫɹ (ɢɫɱɟɡɧɭɬɶ) ɫɢɦɜɨɥ "". 

ȼ ɯɨɞɟ ɩɪɨɜɟɪɤɢ ɭɛɟɠɞɚɸɬɫɹ ɜ ɚɞɟɤɜɚɬɧɨɦ ɧɚɠɚɬɢɹɦ ɤɥɚɜɢɲ ɩɟɪɟɦɟ-
ɳɟɧɢɢ ɩɨ ɫɢɫɬɟɦɟ ɦɟɧɸ ɢ ɱɢɬɚɟɦɨɫɬɢ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɬɚɛɥɨ. 

  

                                                 
1 ɋɨɞɟɪɠɢɬɫɹ ɧɚ ɤɨɦɩɚɤɬ-ɞɢɫɤɟ, ɩɨɫɬɚɜɥɹɟɦɨɦ ɫ ɤɚɠɞɵɦ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɟɦ. 



4 Ɍɟɩɥɨɜɵɱɢɫɥɢɬɟɥɢ ɋɉɌ943. Ɇɟɬɨɞɢɤɚ ɩɨɜɟɪɤɢ 

 

5.3 ɉɪɨɜɟɪɤɚ ɫɨɨɬɜɟɬɫɬɜɢɹ ɩɨɝɪɟɲɧɨɫɬɢ 

5.3.1 ɉɪɨɜɟɪɤɢ ɩɪɨɜɨɞɹɬ ɩɨ ɫɯɟɦɚɦ, ɩɪɢɜɟɞɟɧɧɵɦ ɧɚ ɪɢɫɭɧɤɟ 5.1. 
ɉɪɨɜɟɪɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ ɩɪɨɝɪɚɦɦɵ ɌȿɏɇɈɅɈȽ, ɜ 
ɜɢɞɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɬɟɫɬɨɜ, ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɯɨɠɞɟɧɢɹ ɤɨɬɨɪɵɯ ɧɚ 
ɦɨɧɢɬɨɪɟ ɤɨɦɩɶɸɬɟɪɚ ɨɬɨɛɪɚɠɚɟɬɫɹ ɯɨɞ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɣ.  

Ɂɚɩɭɫɤɚɸɬ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɩɪɨɝɪɚɦɦɭ ɌȿɏɇɈɅɈȽ, ɜɵɛɢɪɚɸɬ ɜ ɩɚ-
ɧɟɥɢ ɢɧɫɬɪɭɦɟɧɬɨɜ ɩɪɨɝɪɚɦɦɵ ɤɧɨɩɤɭ  (ɤɨɦɚɧɞɭ "ȼɵɩɨɥɧɢɬɶ ɜɵ-
ɛɪɚɧɧɵɟ ɬɟɫɬɵ"), ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɧɚɱɢɧɚɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɬɟɫɬɨɜ. ȿɫɥɢ 
ɨɱɟɪɟɞɧɨɣ ɬɟɫɬ ɡɚɤɨɧɱɟɧ ɭɫɩɟɲɧɨ, ɫɥɟɞɭɸɳɢɣ ɡɚɩɭɫɤɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟ-
ɫɤɢ; ɩɪɢ ɨɬɪɢɰɚɬɟɥɶɧɨɦ ɪɟɡɭɥɶɬɚɬɟ ɨɱɟɪɟɞɧɨɝɨ ɬɟɫɬɚ ɩɪɨɜɟɪɤɢ ɩɨ ɨɫɬɚɜ-
ɲɢɦɫɹ ɧɟ ɩɪɨɜɨɞɹɬɫɹ. 

 

 
 

Ɋɢɫɭɧɨɤ 5.1 – ɋɯɟɦɵ ɩɨɜɟɪɤɢ 
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5.3.2 ȼ ɬɟɫɬɟ "ɉɨɜɟɪɨɱɧɚɹ ȻȾ " ɜɵɩɨɥɧɹɟɬɫɹ ɜɜɨɞ ɧɚɫɬɪɨɟɱɧɵɯ ɩɚɪɚ-
ɦɟɬɪɨɜ (ɩɨɜɟɪɨɱɧɨɣ ɛɚɡɵ ɞɚɧɧɵɯ), ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 5.1. 
 
Ɍɚɛɥɢɰɚ 5.1 – ɉɨɜɟɪɨɱɧɚɹ ɛɚɡɚ ɞɚɧɧɵɯ 

ɈȻɓ–ȻȾ Ɍȼ1–ȻȾ Ɍȼ2–ȻȾ 

ȿɂ=0 ɋɉ=1 ɋɉ=1 

ɋɊ=01 Ʉȼ=11111111 Ʉȼ=22222222 

ɑɊ=00 Эɤ1=120 Эɤ1=120 

ɉɅ=1 Эɤ2=70 Эɤ2=70 

NT=0 Эɤ3=70 Эɤ3=70 

ɂȾ=0 Ⱦȼ=1 Ⱦȼ=1 

Ʉɂ=0 ȼɉ1=10 ȼɉ1=10 

ȼɆɇ=00-00 ȼɉ2=10 ȼɉ2=10 

ȼɆɄ=00-00 Pɤ1=2 Pɤ1=2 

Эɯɤ=0 Pɤ2=2 Pɤ2=2 

Pɯɤ=1 Pɤ3=2 Pɤ3=2 

TC=0 KG=0 KG=0 

ɄȾ=1 C1=0,1 C1=0,1 

ɋɇ=1 Gɜ1=99999 Gɜ1=99999 

Ɍɋ3=11 Gɧ1=0 Gɧ1=0 

Ʉɍ=0 Gɤ1=0 Gɤ1=0 

ɇɍ=0 C2=0,1 C2=0,1 

ɍȼ=999999 Gɜ2=99999 Gɜ2=99999 

ɍɇ=–999999 Gɧ2=0 Gɧ2=0 

 Gɤ2=0 Gɤ2=0 

 C3=0,1 C3=0,1 

 Gɜ3=99999 Gɜ3=99999 

 Gɧ3=0 Gɧ3=0 

 Gɤ3=0 Gɤ3=0 

 AM=0 AM=0 

 Mɤ=0 Mɤ=0 

 ɇɆ=0 ɇɆ=0 

 AT=0 AT=0 

 Qɤ=0 Qɤ=0 

 ɉɋ=0 ɉɋ=0 

 ɉɆ=1 ɉɆ=1 
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5.3.3 ȼ ɬɟɫɬɚɯ "ɉɪɹɦɵɟ ɢɡɦɟɪɟɧɢɹ (ɫɪɟɡ 1)", "ɉɪɹɦɵɟ ɢɡɦɟɪɟɧɢɹ 
(ɫɪɟɡ 2)" ɢ "ɉɪɹɦɵɟ ɢɡɦɟɪɟɧɢɹ (ɫɪɟɡ 3)" ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɨɜɟɪɤɚ ɫɨɨɬɜɟɬ-
ɫɬɜɢɹ ɩɨɝɪɟɲɧɨɫɬɢ ɩɪɢ ɩɪɹɦɵɯ ɢɡɦɟɪɟɧɢɹɯ.  

ɇɚ ɫɬɟɧɞɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɨɨɱɟɪɟɞɧɨ ɧɚɛɨɪɵ ɡɧɚɱɟɧɢɣ ɫɢɝɧɚɥɨɜ ɫɨ-
ɝɥɚɫɧɨ ɬɚɛɥɢɰɚɦ 5.2-5.4, ɢ ɞɥɹ ɤɚɠɞɨɝɨ ɧɚɛɨɪɚ ɤɨɧɬɪɨɥɢɪɭɸɬɫɹ ɢɡɦɟɪɟɧɧɵɟ 
ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɜ ɪɚɡɞɟɥɚɯ ɦɟɧɸ Ɍȼ1–ɌȿɄ ɢ Ɍȼ2–ɌȿɄ. ɑɟɪɟɡ 15 ɫ ɩɨ-
ɫɥɟ ɭɫɬɚɧɨɜɤɢ ɫɢɝɧɚɥɨɜ ɢɥɢ ɦɟɧɶɲɟɝɨ ɜɪɟɦɟɧɢ ɩɪɢ ɭɫɬɚɧɨɜɢɜɲɢɯɫɹ ɢɡɦɟ-
ɪɟɧɧɵɯ ɡɧɚɱɟɧɢɹɯ ɩɪɨɜɟɪɹɟɬɫɹ ɢɯ ɫɨɨɬɜɟɬɫɬɜɢɟ ɞɨɩɭɫɤɚɟɦɵɦ ɡɧɚɱɟɧɢɹɦ 
ɫɨɝɥɚɫɧɨ ɬɚɛɥɢɰɚɦ 5.2-5.4. ɍɫɬɚɧɨɜɤɚ ɫɢɝɧɚɥɨɜ I0-I3 ɢ ɤɨɧɬɪɨɥɶ ɡɧɚɱɟɧɢɣ 
Ɋ1 ɢ Ɋ2 ɜɵɩɨɥɧɹɸɬɫɹ ɬɨɥɶɤɨ ɩɪɢ ɩɪɨɜɟɪɤɟ ɦɨɞɟɥɢ 943.1. 

 
Ɍɚɛɥɢɰɚ 5.2 – ɉɪɨɜɟɪɤɚ ɢɡɦɟɪɟɧɢɣ. Ɍɟɫɬ "ɉɪɹɦɵɟ ɢɡɦɟɪɟɧɢɹ (ɫɪɟɡ 1)" 

Ɂɧɚɱɟɧɢɹ ɫɢɝɧɚ-
ɥɨɜ ɧɚ ɫɬɟɧɞɟ 

ɉɚɪɚɦɟɬɪ 
Ⱦɢɚɩɚɡɨɧ ɞɨɩɭɫɤɚɟɦɵɯ ɡɧɚɱɟɧɢɣ 

Ɍȼ1–ɌȿɄ Ɍȼ2–ɌȿɄ 

F0=0,610351 Ƚɰ 

F1=19,53125 Ƚɰ 

R=141,2 Ɉɦ 

I0=20 ɦȺ 

I1=20 ɦȺ 

I2=4 ɦȺ 

I3=4 ɦȺ 

G1 [ɦ3/ɱ] 219,70 … 219,75 7030,55 … 7031,95 

G2 [ɦ3/ɱ] 219,70 … 219,75 7030,55 … 7031,95 

G3 [ɦ3/ɱ] 219,70 … 219,75 7030,55 … 7031,95 

P1 [ɤɝɫ/ɫɦ2] 9,990 … 10,010 –0,01 … 0,01 

P2 [ɤɝɫ/ɫɦ2] 9,990 … 10,010 –0,01 … 0,01 

t1 [ɋ] 105,34 … 105,54 105,34 … 105,54 

t2 [ɋ] 105,34 … 105,54 105,34 … 105,54 

dt [ɋ] –0,03 … 0,03 –0,03 … 0,03 

t3 [ɋ] 105,34 … 105,54 105,34 … 105,54 

 

Ɍɚɛɥɢɰɚ 5.3 – ɉɪɨɜɟɪɤɚ ɢɡɦɟɪɟɧɢɣ. Ɍɟɫɬ "ɉɪɹɦɵɟ ɢɡɦɟɪɟɧɢɹ (ɫɪɟɡ 2)" 

Ɂɧɚɱɟɧɢɹ ɫɢɝɧɚ-
ɥɨɜ ɧɚ ɫɬɟɧɞɟ 

ɉɚɪɚɦɟɬɪ 
Ⱦɢɚɩɚɡɨɧ ɞɨɩɭɫɤɚɟɦɵɯ ɡɧɚɱɟɧɢɣ 

Ɍȼ1–ɌȿɄ Ɍȼ2–ɌȿɄ 

F0=19,53125 Ƚɰ 

F1=0,610351 Ƚɰ 

R=110,4 Ɉɦ 

I0=4 ɦȺ 

I1=4 ɦȺ 

I2=20 ɦȺ 

I3=20 ɦȺ 

G1 [ɦ3/ɱ] 7030,55 … 7031,95 219,70 … 219,75 

G2 [ɦ3/ɱ] 7030,55 … 7031,95 219,70 … 219,75 

G3 [ɦ3/ɱ] 7030,55 … 7031,95 219,70 … 219,75 

P1 [ɤɝɫ/ɫɦ2] –0,01 … 0,01 9,990 … 10,010 

P2 [ɤɝɫ/ɫɦ2] –0,01 … 0,01 9,990 … 10,010 

t1 [ɋ] 26,21 … 26,41 26,21 … 26,41 

t2 [ɋ] 26,21 … 26,41 26,21 … 26,41 

dt [ɋ] –0,03 … 0,03 –0,03 … 0,03 

t3 [ɋ] 26,21 … 26,41 26,21 … 26,41 
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Ɍɚɛɥɢɰɚ 5.4 – ɉɪɨɜɟɪɤɚ ɢɡɦɟɪɟɧɢɣ. Ɍɟɫɬ "ɉɪɹɦɵɟ ɢɡɦɟɪɟɧɢɹ (ɫɪɟɡ 3)" 

Ɂɧɚɱɟɧɢɹ ɫɢɝɧɚ-
ɥɨɜ ɧɚ ɫɬɟɧɞɟ 

ɉɚɪɚɦɟɬɪ 
Ⱦɢɚɩɚɡɨɧ ɞɨɩɭɫɤɚɟɦɵɯ ɡɧɚɱɟɧɢɣ 

Ɍȼ1–ɌȿɄ Ɍȼ2–ɌȿɄ 

F0=9,765625 Ƚɰ 

F1=9,765625 Ƚɰ 

R=125,8 Ɉɦ 

I0=10 ɦȺ 

I1=10 ɦȺ 

I2=10 ɦȺ 

I3=10 ɦȺ 

G1 [ɦ3/ɱ] 3515,27 … 3515,98 3515,27 … 3515,98 

G2 [ɦ3/ɱ] 3515,27 … 3515,98 3515,27 … 3515,98 

G3 [ɦ3/ɱ] 3515,27 … 3515,98 3515,27 … 3515,98 

P1 [ɤɝɫ/ɫɦ2] 3,740 … 3,760 3,740 … 3,760 

P2 [ɤɝɫ/ɫɦ2] 3,740 … 3,760 3,740 … 3,760 

t1 [ɋ] 65,54 … 65,74 65,54 … 65,74 

t2 [ɋ] 65,54 … 65,74 65,54 … 65,74 

dt [ɋ] –0,03 … 0,03 –0,03 … 0,03 

t3 [ɋ] 65,54 … 65,74 65,54 … 65,74 

 

5.3.4 ȼ ɬɟɫɬɟ "ɂɡɦɟɪɟɧɢɟ ɜɪɟɦɟɧɢ" ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɨɜɟɪɤɚ ɫɨɨɬɜɟɬ-
ɫɬɜɢɹ ɩɨɝɪɟɲɧɨɫɬɢ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɜɪɟɦɟɧɢ. 

ɇɚ ɫɬɟɧɞɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɡɧɚɱɟɧɢɟ ɫɢɝɧɚɥɚ F0=9,765625 Ƚɰ, ɢ ɜ 
ɪɚɡɞɟɥɟ ɦɟɧɸ ɈȻɓ-ɌɋɌ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ 
(ɧɚ ɪɚɡɴɟɦɟ ɏ5). ɑɟɪɟɡ 20 ɫ ɩɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɫɢɝɧɚɥɚ ɢɥɢ ɦɟɧɶɲɟɝɨ ɜɪɟ-
ɦɟɧɢ ɩɪɢ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɢɡɦɟɪɟɧɧɨɦ ɡɧɚɱɟɧɢɢ ɩɪɨɜɟɪɹɟɬɫɹ ɟɝɨ ɫɨɨɬ-
ɜɟɬɫɬɜɢɟ ɞɨɩɭɫɤɚɟɦɵɦ ɡɧɚɱɟɧɢɹɦ 9,7646...9,7666 Ƚɰ. 

5.3.5 ȼ ɬɟɫɬɟ "ȼɵɱɢɫɥɟɧɢɹ" ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɨɜɟɪɤɚ ɫɨɨɬɜɟɬɫɬɜɢɹ ɩɨ-
ɝɪɟɲɧɨɫɬɢ ɩɪɢ ɜɵɱɢɫɥɟɧɢɹɯ. 

ɇɚ ɫɬɟɧɞɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɧɚɱɟɧɢɹ ɫɢɝɧɚɥɨɜ ɫɨɝɥɚɫɧɨ ɬɚɛɥɢɰɟ 5.5. ȼ 
ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɟ ɜɵɩɨɥɧɹɟɬɫɹ ɤɨɦɚɧɞɚ ɋȻɊɈɋ (ɨɱɢɫɬɤɚ ɚɪɯɢɜɨɜ), ɜɜɨ-
ɞɹɬɫɹ ɞɚɬɚ ȾɈ=31-12-03, ɜɪɟɦɹ ɌɈ=00:00:00, ɢ ɜɵɩɨɥɧɹɟɬɫɹ ɤɨɦɚɧɞɚ ɉɍɋɄ 

(ɩɭɫɤ ɫɱɟɬɚ). Ⱦɚɥɟɟ ɡɚɩɭɫɤɚɟɬɫɹ ɜɵɜɨɞ ɩɚɤɟɬɚ ɢɦɩɭɥɶɫɨɜ ɨɬ ɫɬɟɧɞɚ, ɢ ɩɨ 
ɨɤɨɧɱɚɧɢɢ ɜɵɜɨɞɚ ɜ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɶ ɜɜɨɞɢɬɫɹ ɜɪɟɦɹ ɌɈ=23:59:59. 

ɉɨɫɥɟ ɫɦɟɧɵ ɞɚɬɵ, ɬɨ ɟɫɬɶ ɤɨɝɞɚ Ⱦ=01-01-04, ɜ ɪɚɡɞɟɥɚɯ ɦɟɧɸ 
Ɍȼ1–ȺɊɏ–ɑ ɢ Ɍȼ2–ȺɊɏ–ɑ ɜɵɛɢɪɚɟɬɫɹ ɚɪɯɢɜɧɚɹ ɡɚɩɢɫɶ "01-01-04  00:00", 

ɢ ɩɪɨɜɟɪɹɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɢɟ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ, ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɷɬɨɣ ɡɚ-
ɩɢɫɢ, ɩɪɢɜɟɞɟɧɧɵɦ ɜ ɬɚɛɥɢɰɟ 5.5 ɞɨɩɭɫɤɚɟɦɵɦ ɡɧɚɱɟɧɢɹɦ. 

ɍɫɬɚɧɨɜɤɚ ɫɢɝɧɚɥɨɜ I0-I3 ɜɵɩɨɥɧɹɸɬɫɹ ɬɨɥɶɤɨ ɩɪɢ ɩɪɨɜɟɪɤɟ ɦɨ-
ɞɟɥɢ 943.1. 
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Ɍɚɛɥɢɰɚ 5.5 – ɉɪɨɜɟɪɤɚ ɜɵɱɢɫɥɟɧɢɣ. Ɍɟɫɬ "ȼɵɱɢɫɥɟɧɢɹ" 

Ɂɧɚɱɟɧɢɹ ɫɢɝɧɚ-
ɥɨɜ ɧɚ ɫɬɟɧɞɟ 

ɉɚɪɚɦɟɬɪ 
Ⱦɢɚɩɚɡɨɧ ɞɨɩɭɫɤɚɟɦɵɯ ɡɧɚɱɟɧɢɣ 

Ɍȼ1–ȺɊɏ–ɑ Ɍȼ2–ȺɊɏ–ɑ 

N0=1024 

N1=1024 

R=51 Ɉɦ 

I0=1 ɦȺ 

I1=1 ɦȺ 

I2=1 ɦȺ 

I3=1 ɦȺ 

P1 [ɤɝɫ/ɫɦ2] 2,000 2,000 

P2 [ɤɝɫ/ɫɦ2] 2,000 2,000 

t1 [ɋ] 120,00 120,00 

t2 [ɋ] 70,00 70,00 

dt [ɋ] 50,00 50,00 

t3 [ɋ] 70,00 70,00 

V1 [ɦ3] 102,400 102,400 

V2 [ɦ3] 102,400 102,400 

V3 [ɦ3] 102,400 102,400 

Ɇ1 [ɬ] 96,565 … 96,603  96,565 … 96,603  

Ɇ2 [ɬ] 100,112 … 100,152  100,112 … 100,152  

Ɇ3 [ɬ] 100,112 … 100,152  100,112 … 100,152  

Q [Ƚɤɚɥ] 11,862 … 11,866  11,862 … 11,866  

Qɝ [Ƚɤɚɥ]  7,010 … 7,013  7,010 … 7,013  

 

5.3.6 ȼ ɬɟɫɬɟ "Ɂɚɳɢɬɚ" ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɨɜɟɪɤɚ ɡɚɳɢɬɵ ɞɚɧɧɵɯ ɨɬ ɢɡ-
ɦɟɧɟɧɢɣ. 

ɍɫɬɚɧɚɜɥɢɜɚɸɬ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɡɚɳɢɬɵ ɞɚɧɧɵɯ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ ɜ 
ɜɟɪɯɧɟɟ ɩɨɥɨɠɟɧɢɟ, ɚ ɡɚɬɟɦ ɜɨɡɜɪɚɳɚɸɬ ɜ ɧɢɠɧɟɟ, ɩɪɢ ɷɬɨɦ ɩɨɫɬɨɹɧɧɨ 
ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɧɚɥɢɱɢɟ (ɨɬɫɭɬɫɬɜɢɟ) ɩɪɢɡɧɚɤɚ ɡɚɳɢɬɵ. 

ɗɬɢɦ ɬɟɫɬɨɦ ɡɚɜɟɪɲɚɸɬɫɹ ɩɪɨɜɟɪɤɢ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ, ɫɥɟɞɭɸɳɢɟ 
ɞɜɚ ɬɟɫɬɚ ɹɜɥɹɸɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦɢ. 

5.3.7 ȼ ɬɟɫɬɟ "ɋɛɪɨɫ ɚɪɯɢɜɨɜ" ɜɵɩɨɥɧɹɟɬɫɹ ɤɨɦɚɧɞɚ ɬɟɩɥɨɜɵɱɢɫɥɢ-
ɬɟɥɹ ɋȻɊɈɋ, ɜ ɬɟɫɬɟ "ɉɨɫɬɚɜɨɱɧɚɹ ȻȾ" – ɭɫɬɚɧɨɜɤɚ ɧɚɫɬɪɨɟɱɧɵɯ ɩɚɪɚ-
ɦɟɬɪɨɜ ɜ ɢɫɯɨɞɧɨɟ ɫɨɫɬɨɹɧɢɟ ɫɨɝɥɚɫɧɨ ɬɚɛɥɢɰɟ 5.6. 
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Ɍɚɛɥɢɰɚ 5.6 – ɉɨɫɬɚɜɨɱɧɚɹ ɛɚɡɚ ɞɚɧɧɵɯ 

ɈȻɓ–ȻȾ Ɍȼ1–ȻȾ Ɍȼ2–ȻȾ 

ȿɂ=0 ɋɉ=99 ɋɉ=99 

ɌɈ=(ɬɟɤɭɳɟɟ ɜɪɟɦɹ) Ʉȼ=11111111 Ʉȼ=22222222 

ȾɈ=(ɬɟɤɭɳɚɹ ɞɚɬɚ) Эɤ1=120 Эɤ1=120 

ɋɊ=01 Эɤ2=70 Эɤ2=70 

ɑɊ=00 Эɤ3=70 Эɤ3=70 

ɉɅ=1 Ⱦȼ=1 Ⱦȼ=1 

NT=0 ȼɉ1=10 ȼɉ1=10 

ɂȾ=(ɡɚɜɨɞɫɤɨɣ ɧɨɦɟɪ) ȼɉ2=10 ȼɉ2=10 

Ʉɂ=0 Pɤ1=2 Pɤ1=2 

ȼɆɇ=00-00 Pɤ2=2 Pɤ2=2 

ȼɆɄ=00-00 Pɤ3=2 Pɤ3=2 

tɯɤ=0 KG=0 KG=0 

Pɯɤ=1 C1=0,1 C1=0,1 

TC=0 Gɜ1=99999 Gɜ1=99999 

ɄȾ=0 Gɧ1=0 Gɧ1=0 

ɋɇ=0 Gɤ1=0 Gɤ1=0 

Ɍɋ3=11 C2=0,1 C2=0,1 

Ʉɍ=0 Gɜ2=99999 Gɜ2=99999 

ɇɍ=0 Gɧ2=0 Gɧ2=0 

ɍȼ=999999 Gɤ2=0 Gɤ2=0 

ɍɇ=–999999 C3=0,1 C3=0,1 

 Gɜ3=99999 Gɜ3=99999 

 Gɧ3=0 Gɧ3=0 

 Gɤ3=0 Gɤ3=0 

 AM=0 AM=0 

 Mɤ=0 Mɤ=0 

 ɇɆ=0 ɇɆ=0 

 AT=0 AT=0 

 Qɤ=0 Qɤ=0 

 ɉɋ=0 ɉɋ=0 

 ɉɆ=0 ɉɆ=0 
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5.4 ɉɨɞɬɜɟɪɠɞɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɢɹ ɉɈ 

Ʉɨɧɬɪɨɥɢɪɭɸɬ ɜ ɫɩɪɚɜɨɱɧɨɦ ɪɚɡɞɟɥɟ ɦɟɧɸ (ɈȻɓ-?) ɧɨɦɟɪ ɜɟɪɫɢɢ ɢ 
ɤɨɧɬɪɨɥɶɧɭɸ ɫɭɦɦɭ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɫɨɜ-
ɩɚɞɚɬɶ ɫ ɩɪɢɜɟɞɟɧɧɵɦɢ ɜ ɩɚɫɩɨɪɬɟ ɧɚ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɶ. 
 

5.5 Ɉɮɨɪɦɥɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

Ɋɟɡɭɥɶɬɚɬɵ ɩɨɜɟɪɤɢ ɨɮɨɪɦɥɹɸɬɫɹ ɡɚɩɢɫɶɸ ɜ ɩɚɫɩɨɪɬɟ ɬɟɩɥɨɜɵɱɢɫɥɢ-
ɬɟɥɹ ɫ ɭɤɚɡɚɧɢɟɦ ɪɟɡɭɥɶɬɚɬɚ ɢ ɞɚɬɵ ɩɪɨɜɟɞɟɧɢɹ. Ɂɚɩɢɫɶ ɭɞɨɫɬɨɜɟɪɹɟɬɫɹ 
ɩɨɞɩɢɫɶɸ ɩɨɜɟɪɢɬɟɥɹ ɢ, ɩɪɢ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɪɟɡɭɥɶɬɚɬɚɯ ɩɨɜɟɪɤɢ, ɨɬ-
ɬɢɫɤɨɦ ɩɨɜɟɪɢɬɟɥɶɧɨɝɨ ɤɥɟɣɦɚ ɜ ɩɚɫɩɨɪɬɟ ɢ ɧɚ ɩɥɨɦɛɟ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ 
ɧɚ ɡɚɞɧɟɣ ɫɬɟɧɤɟ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ. 

ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɚɫɩɟɱɚɬɵɜɚɸɬ ɩɪɨɬɨɤɨɥ ɩɨɜɟɪɤɢ.  
ȿɫɥɢ ɩɨɜɟɪɤɚ ɩɪɨɜɨɞɢɥɚɫɶ ɜ "ɪɭɱɧɨɦ" ɪɟɠɢɦɟ, ɬɨ ɩɨ ɟɟ ɨɤɨɧɱɚ-

ɧɢɢ ɜɵɩɨɥɧɹɸɬ ɫɛɪɨɫ ɚɪɯɢɜɨɜ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɬɚɤɠɟ ɡɚɞɚɬɶ ɧɨɦɟɪ 
ɫɯɟɦɵ ɩɨɬɪɟɛɥɟɧɢɹ ɋɉ=99 ɩɨ ɨɛɨɢɦ ɬɟɩɥɨɜɵɦ ɜɜɨɞɚɦ (Ɍȼ1-ȻȾ-ɋɉ 

ɢ Ɍȼ2-ȻȾ-ɋɉ). Ɍɚɤɢɟ ɭɫɬɚɧɨɜɤɢ ɩɪɟɞɨɬɜɪɚɬɹɬ ɩɪɟɠɞɟɜɪɟɦɟɧɧɵɣ ɪɚɡ-
ɪɹɞ ɛɚɬɚɪɟɢ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ ɢ ɯɪɚɧɟɧɢɢ ɬɟɩɥɨɜɵɱɢɫɥɢɬɟɥɹ. 
 

6 Ɋɚɫɱɟɬɧɵɟ ɮɨɪɦɭɥɵ 

6.1 ɇɨɦɢɧɚɥɶɧɚɹ ɮɭɧɤɰɢɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɫɨɩɪɨ-
ɬɢɜɥɟɧɢɹ ɜ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ȽɈɋɌ 6651-94. 

 

6.2 ɇɨɦɢɧɚɥɶɧɚɹ ɮɭɧɤɰɢɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɫɨɩɪɨ-
ɬɢɜɥɟɧɢɹ ɜ ɡɧɚɱɟɧɢɹ ɪɚɡɧɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɮɨɪɦɭɥɟ 

 

∆t = t1 – t2  (1) 

  

ɝɞɟ ∆t – ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ДɋЖ; 
 t1, t2 – ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɩɨɞɚɸɳɟɦ ɢ ɨɛɪɚɬɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ДɋЖ. 

 

6.3 ɇɨɦɢɧɚɥɶɧɚɹ ɮɭɧɤɰɢɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜɯɨɞɧɵɯ ɱɢɫɥɨɢɦɩɭɥɶɫ-
ɧɵɯ ɫɢɝɧɚɥɨɜ ɜ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɮɨɪɦɭɥɟ 

 

G = 3600CF (2) 
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ɝɞɟ G – ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ Дɦ3/ɱЖ; 
 ɋ – ɰɟɧɚ ɢɦɩɭɥɶɫɚ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ Дɦ3]; 

 F – ɱɚɫɬɨɬɚ ɜɯɨɞɧɵɯ ɢɦɩɭɥɶɫɨɜ ДȽɰЖ; ɟɫɥɢ ɩɟɪɢɨɞ ɫɥɟɞɨɜɚɧɢɹ 
ɢɦɩɭɥɶɫɨɜ ɩɪɟɜɵɲɚɟɬ 20 ɦɢɧ, ɡɧɚɱɟɧɢɟ ɪɚɫɯɨɞɚ ɩɪɢɪɚɜɧɢ-
ɜɚɟɬɫɹ ɧɭɥɸ. 

 

6.4 ɇɨɦɢɧɚɥɶɧɚɹ ɮɭɧɤɰɢɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɫɢɥɵ 
ɬɨɤɚ ɜ ɡɧɚɱɟɧɢɹ ɞɚɜɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɮɨɪɦɭɥɟ 

 
ɧɜ

ɧ
ɜ

YY

YYɊɊ 
  (3) 

 

ɝɞɟ Ɋ – ɞɚɜɥɟɧɢɟ ДɆɉɚ, ɤɝɫ/ɫɦ2, ɛɚɪЖ; 
 Ɋɜ – ɜɟɪɯɧɢɣ ɩɪɟɞɟɥ ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɧɟɧɢɹ ɞɚɜɥɟɧɢɹ ДɆɉɚ, 

ɤɝɫ/ɫɦ2, ɛɚɪЖ; 
 Y – ɜɯɨɞɧɨɣ ɫɢɝɧɚɥ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɞɚɜɥɟɧɢɸ ДɦȺЖ; 
 Yɜ, Yɧ – ɜɟɪɯɧɢɣ ɢ ɧɢɠɧɢɣ ɩɪɟɞɟɥɵ ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɧɟɧɢɹ ɜɯɨɞ-

ɧɨɝɨ ɫɢɝɧɚɥɚ ДɦȺЖ. 
 

6.5 ȼɵɱɢɫɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɦɚɫɫɵ ɢ ɨɛɴɟɦɚ ɜ ɡɚɜɢ-
ɫɢɦɨɫɬɢ ɨɬ ɫɯɟɦɵ ɭɱɟɬɚ, ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ 

 
Vj = CjNj (4) 

Ɇj = ρjVj (5) 

Ɇ3 = Ɇ1 – Ɇ2 (6) 

Ɇ3 = Ɇ1 – Ɇ2 + ρ2V3 (7) 

Q = M1(h1 – h2) (8) 

Q = M1(h1 – hx) (9) 

Q = M1(h1 – h2) + M3(h2 – hx) (10) 

Q = M1(h1 – h2) + M2(h2 – hx) (11) 

Q = M1(h1 – hx) + M2(h2 – hx) + M3(h3 – hx) 

 

 

(12) 
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Q = M1(h1 – h2) + (M1 – M2)(h2 – hx) + 

  + M3(h3 – hx) 

 

(13) 

Qɝ = M3(h3 – hx) (14) 

Vj=Mj/ ρj (15) 

 

ɝɞɟ Q – ɬɟɩɥɨɜɚɹ ɷɧɟɪɝɢɹ ДȽɤɚɥ, ȽȾɠ, MWh]; 

 Vj, Mj, j, Cj, Nj – ɨɛɴɟɦ Дɦ3Ж, ɦɚɫɫɚ ДɬЖ ɢ ɩɥɨɬɧɨɫɬɶ Дɬ/ɦ3Ж ɜɨɞɵ, ɰɟɧɚ 
Дɦ3Ж ɢ ɤɨɥɢɱɟɫɬɜɨ ɢɦɩɭɥɶɫɨɜ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɨɛɴ-
ɟɦɚ ɜ j-ɬɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ; j={1; 2; 3}; 

 Ɇ1, V1, ρ1, h1 – ɦɚɫɫɚ ДɬЖ, ɨɛɴɟɦ Дɦ3Ж, ɩɥɨɬɧɨɫɬɶ Дɬ/ɦ3Ж ɢ ɷɧɬɚɥɶ-
ɩɢɹ ДȽɤɚɥ/ɬ, ȽȾɠ/ɬ, MWh/ɬЖ ɜɨɞɵ ɜ ɩɨɞɚɸɳɟɦ 
ɬɪɭɛɨɩɪɨɜɨɞɟ; 

 Ɇ2, V2, ρ2, h2 – ɦɚɫɫɚ ДɬЖ, ɨɛɴɟɦ Дɦ3Ж, ɩɥɨɬɧɨɫɬɶ Дɬ/ɦ3Ж ɢ ɷɧɬɚɥɶ-
ɩɢɹ ДȽɤɚɥ/ɬ, ȽȾɠ/ɬ, MWh/ɬЖ ɜɨɞɵ ɜ ɨɛɪɚɬɧɨɦ 
ɬɪɭɛɨɩɪɨɜɨɞɟ; 

 Ɇ3, V3, ρ3, h3 – ɦɚɫɫɚ ДɬЖ, ɨɛɴɟɦ Дɦ3Ж, ɩɥɨɬɧɨɫɬɶ Дɬ/ɦ3Ж ɢ ɷɧɬɚɥɶ-
ɩɢɹ ДȽɤɚɥ/ɬ, ȽȾɠ/ɬ, MWh/ɬЖ ɜɨɞɵ ɜ ɬɪɭɛɨɩɪɨɜɨ-
ɞɚɯ Ƚȼɋ ɢ ɩɨɞɩɢɬɤɢ; 

 hx – ɷɧɬɚɥɶɩɢɹ ɯɨɥɨɞɧɨɣ ɜɨɞɵ ДȽɤɚɥ/ɬ, ȽȾɠ/ɬ, MWh/ɬЖ. 
 

6.6 ȼɵɱɢɫɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɦɚɫɫɵ ɢ ɨɛɴɟɦɚ ɡɚ ɢɧ-
ɬɟɪɜɚɥɵ ɚɪɯɢɜɢɪɨɜɚɧɢɹ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ 
 

 
n

1i
iΔɱ YY  (16) 

 
24

1ɱ
ɱɫ YY  (17) 

 
ɤ

1ɫ
ɫɦ YY  (18) 

 

ɝɞɟ Yɱ, Yɫ, Yɦ – ɬɟɩɥɨɜɚɹ ɷɧɟɪɝɢɹ ДȽɤɚɥ, ȽȾɠ, MАСЖ, ɦɚɫɫɚ ДɬЖ ɢɥɢ 
ɨɛɴɟɦ Дɦ3Ж ɡɚ ɱɚɫ, ɫɭɬɤɢ ɢ ɦɟɫɹɰ; 

 ∆Вi – ɩɪɢɪɚɳɟɧɢɟ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ДȽɤɚɥ, ȽȾɠ, MАСЖ,  
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ɦɚɫɫɵ ДɬЖ ɢɥɢ ɨɛɴɟɦɚ Дɦ3Ж ɧɚ Т-ɬɨɦ ɰɢɤɥɟ ɢɡɦɟɪɟɧɢɣ; 
 n – ɤɨɥɢɱɟɫɬɜɨ ɩɨɥɧɵɯ ɰɢɤɥɨɜ ɢɡɦɟɪɟɧɢɣ ɡɚ ɱɚɫ; 
 ɱ, ɫ – ɩɨɪɹɞɤɨɜɵɟ ɧɨɦɟɪɚ ɱɚɫɚ ɜ ɫɭɬɤɚɯ ɢ ɫɭɬɨɤ ɜ ɦɟɫɹɰɟ;  
 ɤ – ɤɨɥɢɱɟɫɬɜɨ ɫɭɬɨɤ ɜ ɦɟɫɹɰɟ. 

 

6.7 ȼɵɱɢɫɥɟɧɢɟ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɵ, ɫɪɟɞɧɟɣ ɪɚɡɧɨɫɬɢ ɬɟɦɩɟɪɚ-
ɬɭɪ ɢ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ ɡɚ ɢɧɬɟɪɜɚɥɵ ɚɪɯɢɜɢɪɨɜɚɧɢɹ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɚɦ 

 

Yɫɪ.ɱ =  
)V(Y

V

1
iΔ

n

1i
i

ɱ
   – ɩɪɢ Vɱ  0 

(19) 
  

 Yn – ɩɪɢ Vɱ = 0 

 

Yɫɪ.c =  
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 Yɫɪ.24 – ɩɪɢ Vɫ = 0 

 

Yɫɪ.ɦ =  
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   – ɩɪɢ Vɦ  0 

(21) 
  

 Yɫɪ.ɤ – ɩɪɢ Vɦ = 0 

 

ɝɞɟ Yɫɪ.ɱ, Yɫɪ.ɫ, Yɫɪ.ɦ – ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ДɋЖ , ɫɪɟɞɧɹɹ ɪɚɡɧɨɫɬɶ 
ɬɟɦɩɟɪɚɬɭɪ ДɋЖ ɢɥɢ ɫɪɟɞɧɟɟ ɞɚɜɥɟɧɢɟ ДɆɉɚ, 
ɤɝɫ/ɫɦ2, ɛɚɪЖ ɡɚ ɱɚɫ, ɫɭɬɤɢ ɢ ɦɟɫɹɰ; 

 Vɱ, Vɫ, Vɦ – ɨɛɴɟɦ ɡɚ ɱɚɫ, ɫɭɬɤɢ ɢ ɦɟɫɹɰ Дɦ3]; 

 ∆Vi – ɩɪɢɪɚɳɟɧɢɟ ɨɛɴɟɦɚ ɧɚ Т–ɬɨɦ ɰɢɤɥɟ ɢɡɦɟɪɟɧɢɣ Дɦ3]; 

 Yn  – ɬɟɦɩɟɪɚɬɭɪɚ ДɋЖ, ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ДɋЖ ɢɥɢ 
ɞɚɜɥɟɧɢɟ ДɆɉɚ, ɤɝɫ/ɫɦ2, ɛɚɪЖ ɧɚ ɩɨɫɥɟɞɧɟɦ 
ɰɢɤɥɟ ɢɡɦɟɪɟɧɢɣ; 

 Yɫɪ.24, Yɫɪ.ɤ – ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ДɋЖ, ɫɪɟɞɧɹɹ ɪɚɡɧɨɫɬɶ ɬɟɦ-
ɩɟɪɚɬɭɪ ДɋЖ ɢɥɢ ɫɪɟɞɧɟɟ ɞɚɜɥɟɧɢɟ ДɆɉɚ, ɤɝɫ/ɫɦ2, 

ɛɚɪЖ ɡɚ ɩɨɫɥɟɞɧɢɣ ɱɚɫ ɢ ɩɨɫɥɟɞɧɢɟ ɫɭɬɤɢ; 
 n, ɱ, ɫ, ɤ  – ɬɨ ɠɟ, ɱɬɨ ɜ (16)-(18). 


