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ɋɭɪɢɤɨɜ ȼ.ɇ., ɋɟɪɟɛɪɹɤɨɜ ɇ.ɉ., ɉɨɩɨɜ ȼ.Ȼ. 
Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɩɪɨɢɡɜɨɞɫɬɜ: ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ 
ɩɨ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɛɚɤɚɥɚɜɪɚ/ȼɒɌɗ ɋɉɛ ȽɍɉɌȾ.-ɋɉɛ., 2017 - 106 

ɫ. 
ȼ ɧɚɫɬɨɹɳɟɦ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɦ ɩɨɫɨɛɢɢ ɢɡɥɨɠɟɧɵ ɰɟɥɢ, ɫɨɞɟɪɠɚɧɢɟ ɢ ɩɪɚɜɢɥɚ 

ɨɮɨɪɦɥɟɧɢɹ ɜɵɩɭɫɤɧɵɯ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɵɯ ɪɚɛɨɬ ɛɚɤɚɥɚɜɪɨɜ ɩɨ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɩɪɨɢɡɜɨɞɫɬɜ. 

ɉɨɞɪɨɛɧɨ ɪɚɫɫɦɨɬɪɟɧɵ ɨɫɧɨɜɧɵɟ ɪɚɡɞɟɥɵ ɜɵɩɭɫɤɧɵɯ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɵɯ ɪɚɛɨɬ, ɚ 
ɬɚɤɠɟ ɜɨɩɪɨɫɵ ɫɨɞɟɪɠɚɧɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɟɞɞɢɩɥɨɦɧɵɯ ɩɪɚɤɬɢɤ. 

ɍɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɜɫɟɯ ɮɨɪɦ ɨɛɭɱɟɧɢɹ 
ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ 15.03.04 «Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɩɪɨɢɡɜɨɞɫɬɜ», 

ɩɪɨɮɢɥɶ ɩɨɞɝɨɬɨɜɤɢ «Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɩɪɨɢɡɜɨɞɫɬɜ ɜ ɐȻɉ». 

 

Ɋɟɰɟɧɡɟɧɬɵ: 
Ɂɚɜ. ɤɚɮɟɞɪɨɣ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɰɟɫɫɨɜ ɯɢɦɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɋɉɛ  ȽɌɂ 
(Ɍɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ) ɞ-ɪ ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ Ɋɭɫɢɧɨɜ Ʌ.Ⱥ.; 
ɡɚɜ.ɤɚɮɟɞɪɨɣ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɢ ȼɵɫɲɟɣ ɲɤɨɥɵ 
ɬɟɯɧɨɥɨɝɢɢ ɢ ɷɧɟɪɝɟɬɢɤɢ ɋɉɛ ȽɍɉɌȾ ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ, ɞɨɰɟɧɬ ɏɚɪɞɢɤɨɜ ȿ.ȼ. 
 

Ɋɟɤɨɦɟɧɞɨɜɚɧɨ ɤ ɢɡɞɚɧɢɸ Ɋɟɞɚɤɰɢɨɧɧɨ-ɢɡɞɚɬɟɥɶɫɤɢɦ ɫɨɜɟɬɨɦ ȼɵɫɲɟɣ ɲɤɨɥɵ 
ɬɟɯɧɨɥɨɝɢɢ ɢ ɷɧɟɪɝɟɬɢɤɢ ɋɉɛȽɍɉɌȾ ɜ ɤɚɱɟɫɬɜɟ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɩɨɫɨɛɢɹ. 

Ɋɟɞɚɤɬɨɪ ɢ ɤɨɪɪɟɤɬɨɪ Ɍ.Ⱥ. ɋɦɢɪɧɨɜɚ 

Ɍɟɯɧ. ɪɟɞɚɤɬɨɪ Ʌ.ə. Ɍɢɬɨɜɚ                                                                      Ɍɟɦɩɥɚɧ 2017., ɩɨɡ. 70 

 ɉɨɞɩ. ɤ ɩɟɱɚɬɢ 01.12.16. Ɏɨɪɦɚɬ 60ɯ84/16.Ȼɭɦɚɝɚ ɬɢɩ. № 1. 
ɉɟɱɚɬɶ ɨɮɫɟɬɧɚɹ. ɉɟɱ.ɥ. 6, 75. ɍɱ.-ɢɡɞ. ɥ. 6, 75. Ɍɢɪɚɠ 100 ɷɤɡ. 
ɂɡɞ. №70.ɐɟɧɚ «ɋ». Ɂɚɤɚɡ 

 

Ɋɢɡɨɝɪɚɮ ȼɵɫɲɟɣ ɲɤɨɥɵ ɬɟɯɧɨɥɨɝɢɢ ɢ ɷɧɟɪɝɟɬɢɤɢ ɋɉɛȽɍɉɌȾ, 198095, ɋɉɛ., ɭɥ. ɂɜɚɧɚ 
ɑɟɪɧɵɯ, 4. 

©ȼɵɫɲɚɹ ɲɤɨɥɚ ɬɟɯɧɨɥɨɝɢɢ ɢ ɷɧɟɪɝɟɬɢɤɢ ɋɉɛȽɍɉɌȾ, 2017 

                                    ©ɋɭɪɢɤɨɜ ȼ.ɇ., ɋɟɪɟɛɪɹɤɨɜ ɇ.ɉ., ɉɨɩɨɜ ȼ.Ȼ., 2017 
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ȼȼȿȾȿɇɂȿ 

 

Ɂɚɜɟɪɲɚɸɳɢɦ ɷɬɚɩɨɜ ɨɛɭɱɟɧɢɟ ɛɚɤɚɥɚɜɪɨɜ ɹɜɥɹɟɬɫɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ 
ɢɬɨɝɨɜɚɹ ɚɬɬɟɫɬɚɰɢɹ (ȽɂȺ). 

ȼ ɛɥɨɤ «Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɢɬɨɝɨɜɚɹ ɚɬɬɟɫɬɚɰɢɹ» ɜɯɨɞɹɬ ɫɞɚɱɚ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɷɤɡɚɦɟɧɚ ɢ ɡɚɳɢɬɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 

(ȼɄɊ). 
Ɍɟɦɵ ɜɵɩɭɫɤɧɵɯ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɵɯ ɪɚɛɨɬ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜɵɫɲɢɦ 

ɭɱɟɛɧɵɯ ɡɚɜɟɞɟɧɢɟɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɬɪɟɛɧɨɫɬɹɦɢ ɪɵɧɤɚ ɢ ɧɚɪɨɞɧɨɝɨ 
ɯɨɡɹɣɫɬɜɚ. ɋɬɭɞɟɧɬɭ ɦɨɠɟɬ ɩɪɟɞɨɫɬɚɜɥɹɬɶɫɹ ɩɪɚɜɨ ɜɵɛɨɪɚ ɬɟɦɵ ɜɵɩɭɫɤɧɨɣ 
ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɜ ɩɨɪɹɞɤɟ, ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɜɭɡɨɦ, ɜɩɥɨɬɶ ɞɨ 
ɩɪɟɞɥɨɠɟɧɢɹ ɫɜɨɟɣ ɬɟɦɚɬɢɤɢ ɫ ɧɟɨɛɯɨɞɢɦɵɦ ɨɛɨɫɧɨɜɚɧɢɟɦ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɟё ɪɚɡɪɚɛɨɬɤɢ. Ⱦɥɹ ɩɨɞɝɨɬɨɜɤɢ ɜɵɩɭɫɤɧɨɣ 

ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɫɬɭɞɟɧɬɭ ɧɚɡɧɚɱɚɟɬɫɹ ɪɭɤɨɜɨɞɢɬɟɥɶ ɢ, ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɤɨɧɫɭɥɶɬɚɧɬɵ. 

ɐɟɥɶɸ ȼɄɊ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ 
ɬɪɟɛɭɟɦɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɚ. ȼ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɞɨɥɠɧɵ ɛɵɬɶ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɪɚɡɞɟɥɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɫɢɫɬɟɦɵ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɢɥɢ ɩɨɞɫɢɫɬɟɦɵ Ⱥɋɍ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 
ɩɪɨɰɟɫɫɨɦ ɢ ɩɪɨɢɡɜɨɞɫɬɜɨɦ. 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɛɚɤɚɥɚɜɪɚ ɞɨɥɠɧɚ 
ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɬɶ ɭɦɟɧɢɟ ɫɨɢɫɤɚɬɟɥɟɣ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɚɤɬɭɚɥɶɧɵɟ ɧɚɭɱɧɨ 
ɬɟɯɧɢɱɟɫɤɢɟ ɩɪɨɛɥɟɦɵ ɢ ɪɟɲɚɬɶ ɤɨɧɤɪɟɬɧɵɟ ɡɚɞɚɱɢ ɧɚ ɛɚɡɟ ɢɡɭɱɟɧɧɵɯ 

ɞɢɫɰɢɩɥɢɧ. 
ɍɱɟɛɧɵɟ ɞɢɫɰɢɩɥɢɧɵ ɨɩɪɟɞɟɥɟɧɵ ɞɟɣɫɬɜɭɸɳɢɦ Ɏɟɞɟɪɚɥɶɧɵɦ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɦ ɫɬɚɧɞɚɪɬɨɦ ɜɵɫɲɟɝɨ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ 
ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɭɱɟɛɧɵɦ ɩɥɚɧɚɦ ȼɒɌɗ ɋɉɛ ȽɌɍɉɌȾ ɞɥɹ ɛɚɤɚɥɚɜɪɢɚɬɚ ɩɨ 
ɧɚɩɪɚɜɥɟɧɢɸ 15.03.04 «Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜ». 

ɇɚɫɬɨɹɳɟɟ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ ɨɩɪɟɞɟɥɹɟɬ ɫɨɞɟɪɠɚɧɢɟ ɢ 
ɩɪɚɜɢɥɚ ɨɮɨɪɦɥɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ. 
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1. ɌȿɆȺɌɂɄȺ ȼɕɉɍɋɄɇɕɏ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɕɏ ɊȺȻɈɌ (ȼɄɊ) 
 Ɉɫɧɨɜɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɛɚɤɚɥɚɜɪɫɤɢɯ ɪɚɛɨɬ ɫɜɹɡɚɧɵ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɜɢɞɚɦɢ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ: 
-ɩɪɨɟɤɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɚɹ; 
-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ; 
-ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɭɩɪɚɜɥɟɧɱɟɫɤɚɹ; 
-ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɚɹ; 
-ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ. 
 ɉɪɢɦɟɪɧɚɹ ɬɟɦɚɬɢɤɚ ȼɄɊ: 

 Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɩɪɨɰɟɫɫɚ ɩɨɞɝɨɬɨɜɤɢ ɱɟɪɧɨɝɨ ɳɟɥɨɤɚ ɤ ɫɠɢɝɚɧɢɸ ɜ 
ɬɨɩɤɟ ɋɊɄ. 

 Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ ɛɭɦɚɝɢ ɧɚ ȻȾɆ. 

 Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɩɪɨɰɟɫɫɚ ɝɟɧɟɪɚɰɢɢ ɩɚɪɚ ɜ ɩɚɪɨɜɨɦ ɤɨɬɥɟ. 

 Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɩɪɨɰɟɫɫɚ ɪɟɝɟɧɟɪɚɰɢɢ ɱɟɪɧɨɝɨ ɳɟɥɨɤɚ ɜ ɬɨɩɤɟ ɋɊɄ. 

 Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɩɚɪɨɜɨɞɹɧɨɝɨ ɬɪɚɤɬɚ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɤɨɬɥɚ. 

 Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɝɚɡɨ-ɜɨɡɞɭɲɧɨɝɨ ɬɪɚɤɬɚ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɤɨɬɥɚ. 

 Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɜɨɞɨɝɪɟɣɧɨɝɨ ɤɨɬɥɚ. 

 Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɤɚɤ 
ɨɛɴɟɤɬɨɜ ɭɩɪɚɜɥɟɧɢɹ. 

 Ɋɚɡɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚɦɢ. 

 Ɋɚɡɪɚɛɨɬɤɚ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚɦɢ. 

 Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚɦɢ. 

 ɉɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ 
ɩɪɨɰɟɫɫɚɦɢ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚɦɢ. 

 ɉɪɢɦɟɧɟɧɢɟ Smart ɬɟɯɧɨɥɨɝɢɣ ɜ ɭɩɪɚɜɥɟɧɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ 
ɩɪɨɰɟɫɫɚɦɢ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚɦɢ. 

 ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɪɚɡɜɢɬɢɹ ɫɪɟɞɫɬɜ ɢ ɫɢɫɬɟɦ 
ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚɦɢ. 

 Ɋɚɡɪɚɛɨɬɤɚ ɧɨɜɵɯ ɢ ɦɨɞɟɪɧɢɡɚɰɢɹ ɫɭɳɟɫɬɜɭɸɳɢɯ ɥɚɛɨɪɚɬɨɪɧɵɯ 
ɫɬɟɧɞɨɜ ɤɚɮɟɞɪɵ. 

 ɇɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɨɛɡɨɪɵ ɩɨ ɫɨɜɪɟɦɟɧɧɵɦ ɧɚɩɪɚɜɥɟɧɢɹɦ ɪɚɡɜɢɬɢɹ 
ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚɦɢ. 

Ɍɟɦɚ ȼɄɊ ɜɵɞɚɟɬɫɹ ɩɟɪɟɞ ɩɪɟɞɞɢɩɥɨɦɧɨɣ ɩɪɚɤɬɢɤɨɣ. Ɉɞɧɨɜɪɟɦɟɧɧɨ 
ɧɚɡɧɚɱɚɟɬɫɹ ɪɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ, ɤɨɬɨɪɵɣ ɜɵɞɚɟɬ ɡɚɞɚɧɢɟ ɧɚ ȼɄɊ. Ɍɟɦɚ ȼɄɊ 
ɭɬɜɟɪɠɞɚɟɬɫɹ ɩɪɢɤɚɡɨɦ ɩɨ ȼɒɌɗ. 
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2. ɋɈȾȿɊɀȺɇɂȿ ȼɕɉɍɋɄɇɕɏ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɕɏ ɊȺȻɈɌ 
(ȼɄɊ) 

 

ȼ ɧɚɫɬɨɹɳɟɦ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɦ ɩɨɫɨɛɢɢ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ 
ɨɫɧɨɜɧɵɟ ɪɚɡɞɟɥɵ ɬɢɩɨɜɨɣ ȼɄɊ, ɩɨɫɜɹɳɟɧɧɨɣ ɪɚɡɪɚɛɨɬɤɟ ȺɋɍɌɉ. 

ɉɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɡɚɜɟɞɭɸɳɢɦ ɤɚɮɟɞɪɨɣ ȺɌɉ ɢ ɉ ɫɬɪɭɤɬɭɪɚ ȼɄɊ 
ɦɨɠɟɬ ɛɵɬɶ ɢɡɦɟɧɟɧɚ ɫ ɭɱɟɬɨɦ ɡɚɞɚɧɢɹ ɧɚ ȼɄɊ. 
 

ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ ȼɄɊ ɢɦɟɟɬ ɫɥɟɞɭɸɳɭɸ ɫɬɪɭɤɬɭɪɭ: 
1. Ɍɢɬɭɥɶɧɵɣ ɥɢɫɬ (ɉɪɢɥɨɠɟɧɢɟ 1) 
2. Ɂɚɞɚɧɢɟ ɧɚ ȼɄɊ (ɉɪɢɥɨɠɟɧɢɟ 2) 
3. Ɋɟɮɟɪɚɬ 

4. ɋɨɞɟɪɠɚɧɢɟ  
5. ȼɜɟɞɟɧɢɟ 

6. Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ (ɜ ɬɟɤɫɬɟ ɧɟ ɜɵɞɟɥɹɟɬɫɹ, ɫɨɞɟɪɠɚɧɢɟ ɫɦ.ɧɢɠɟ); 
7. Ɂɚɤɥɸɱɟɧɢɟ 

8. ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 

9. ɉɪɢɥɨɠɟɧɢɹ 

Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ ɬɢɩɨɜɨɣ ȼɄɊ ɛɚɤɚɥɚɜɪɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɥɟɞɭɸɳɢɟ ɪɚɡɞɟɥɵ: 
1. Ɉɩɢɫɚɧɢɟ ɢ ɚɧɚɥɢɡ ɨɛɴɟɤɬɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ. 

1.1 . Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɛɴɟɤɬɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ. 

1.2 . Ɉɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

1.3 . Ⱥɧɚɥɢɡ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɤɚɤ ɨɛɴɟɤɬɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ. 
2. Ɋɚɡɪɚɛɨɬɤɚ ɋȺɍ ɩɚɪɚɦɟɬɪɨɦ. 

2.1 . Ɉɛɨɫɧɨɜɚɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɤ ɋȺɍ. 
2.2 . ȼɵɛɨɪ ɫɩɨɫɨɛɚ ɭɩɪɚɜɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɦ. 
2.3 . ȼɵɛɨɪ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ ɭɩɪɚɜɥɟɧɢɹ. 

3. Ɋɚɫɱɟɬ ɢ ɚɧɚɥɢɡ ɋȺɍ ɩɚɪɚɦɟɬɪɨɦ. 
3.1. Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɩɢɫɚɧɢɟ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ. 

3.2. Ɋɚɫɱɟɬ ɋȺɍ. 

3.3. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɋȺɍ ɩɚɪɚɦɟɬɪɨɦ ɢ ɚɧɚɥɢɡ ɤɚɱɟɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ. 
4. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ. 

4.1 . Ɋɚɡɪɚɛɨɬɤɚ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɫɯɟɦɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɰɟɫɫɚ. 

4.2 . Ɋɚɡɪɚɛɨɬɤɚ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɫɯɟɦ ɋȺɍ ɩɚɪɚɦɟɬɪɨɜ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. 

4.3 . Ɋɚɡɪɚɛɨɬɤɚ Ⱥɋɍ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. 

ɇɢɠɟ ɩɪɢɜɟɞɟɧɨ ɫɨɞɟɪɠɚɧɢɟ ɨɫɧɨɜɧɵɯ ɪɚɡɞɟɥɨɜ ȼɄɊ 
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2.1. Ɉɩɢɫɚɧɢɟ ɢ ɚɧɚɥɢɡ ɨɛɴɟɤɬɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

2.1.1. Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɛɴɟɤɬɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

Ɉɛɴɟɤɬɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɦɨɝɭɬ ɛɵɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ, 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ, ɷɧɟɪɝɨɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɢ ɞɪ. 

ȼ ɷɬɨɦ ɩɨɞɪɚɡɞɟɥɟ ɧɟɨɛɯɨɞɢɦɨ ɭɤɚɡɚɬɶ ɬɟɯɧɢɱɟɫɤɨɟ ɧɚɡɜɚɧɢɟ ɨɛɴɟɤɬɚ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ ɟɝɨ ɧɚɡɧɚɱɟɧɢɟ, ɨɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɨɛɴɟɤɬɚ, 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɵɪɶɹ, ɬɨɩɥɢɜɚ, ɨɫɧɨɜɧɨɝɨ ɩɪɨɞɭɤɬɚ ɢ ɟɝɨ ɧɚɡɧɚɱɟɧɢɟ, 

ɫɟɪɬɢɮɢɤɚɬ ɧɚ ɝɨɬɨɜɭɸ ɩɪɨɞɭɤɰɢɸ.  
ɇɚɩɪɢɦɟɪ, ɞɥɹ ȼɄɊ ɩɨ ɬɟɦɟ”Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɩɚɪɨɜɨɝɨ ɤɨɬɥɚ ȻɄɁ-75-3, 

9ȽɆȺ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɋȺɍ ɪɚɡɪɟɠɟɧɢɟɦ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɬɨɩɤɢ ɧɚ ɛɚɡɟ 

ɉɌɄ”, ɷɬɨɬ ɩɨɞɪɚɡɞɟɥ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

ɉɚɪɨɜɨɣ ɤɨɬɟɥ ȻɄɁ-75-3, 9 ȽɆȺ ɫ ɟɫɬɟɫɬɜɟɧɧɨɣ ɰɢɪɤɭɥɹɰɢɟɣ 
ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ (ɪɢɫ.1). 

Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɤɨɬɥɚ ɫɥɟɞɭɸɳɢɟ: 
ɩɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɬ/ɱ–75; 
ɞɚɜɥɟɧɢɟ ɜ ɛɚɪɚɛɚɧɟ ɤɨɬɥɚ, Ɇɉɚ –4, 3; 

ɞɚɜɥɟɧɢɟ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ, Ɇɉɚ– 3, 9; 

ɬɟɦɩɟɪɚɬɭɪɚ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ, °ɋ –
440; ɬɟɦɩɟɪɚɬɭɪɚ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, 

°ɋ–104; 

ɬɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɨɩɤɢ, °ɋ–1200 (ɩɪɢ ɪɚɛɨɬɟ ɤɨɬɥɚ ɧɚ 
ɩɪɢɪɨɞɧɨɦ ɝɚɡɟ), °ɋ–1170 (ɩɪɢ ɪɚɛɨɬɟ ɤɨɬɥɚ ɧɚ ɦɚɡɭɬɟ); 

ɬɟɦɩɟɪɚɬɭɪɚ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ, °ɋ–136 (ɩɪɢ ɪɚɛɨɬɟ ɤɨɬɥɚ ɧɚ ɩɪɢɪɨɞɧɨɦ 
ɝɚɡɟ), °ɋ –186 (ɩɪɢ ɪɚɛɨɬɟ ɤɨɬɥɚ ɧɚ ɦɚɡɭɬɟ). 

Ɉɛɴёɦɵ ɤɨɬɥɚ: 
ɨɛɴɟɦ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ 400,3ɦ3

,  

ɜɨɞɹɧɨɣ ɨɛɴɟɦ ɤɨɬɥɚ- 23, 7ɦ3
, 

ɩɚɪɨɜɨɣ ɨɛɴɟɦ ɤɨɬɥɚ- 11, 2ɦ3
, 

ɄɉȾ ɤɨɬɥɚ (ɛɪɭɬ) - 94, 071 %. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɚɪɚ, ɜɨɞɵ, ɬɨɩɥɢɜɚ ɢ ɞɵɦɨɜɵɯ ɝɚɡɨɜ 
 

ɉɟɪɟɝɪɟɬɵɣ ɩɚɪ ɨɬ ɤɨɬɥɚ: 

ɞɚɜɥɟɧɢɟ, Ɇɉɚ – 3,9±0,1; 

ɬɟɦɩɟɪɚɬɭɪɚ, °ɋ – 440±10; 

ɫɨɟɞɢɧɟɧɢɹ ɧɚɬɪɢɹ, ɦɤɝ/ɤɝ–100; 

ɤɪɟɦɧɢɟɜɚɹ ɤɢɫɥɨɬɚ, ɦɤɝ/ɤɝ–
≤25; pH–≥7, 5. 
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ɉɚɪɨɜɨɣ ɤɨɬɟɥ ȻɄɁ-75-3, 9ȽɆȺ 
 

ɉɟɪɟɝɪɟɬɵɣ ɩɚɪ 

P=3, 9Ɇɉɚ, θ= 440ºɋ 
 
 
 
 

ɉɉ 
ɇɚɫɵɳɟɧɧɵɣ 

ɩɚɪθ=255ºɋ 
 
 

 
Ⱦɵɦɨɜɵɟ ɝɚɡɵ 

θ=717ºɋ 
 

 
 
 
 
 
 

 
 
 
 
 
 

Ƚɚɡ 

 
 

Ⱦɵɦɨɜɵɟ 
ɝɚɡɵ 

θ=1176ºɋ 
 

 
ȼɨɡɞɭɯ ɧɚɝɨɪɟɥɤɢ 

θ=195ºɋ 

ɉɢɬ.ɜɨɞɚ 

θ=255ºɋ 

 
 
 
 

 
Ⱦɵɦɨɜɵɟ ɝɚɡɵθ= 317ºɋ 

 

 
 
 
 
ɉɢɬ. ɜɨɞɚθ= 189ºɋ 

 
Ⱦɵɦɨɜɵɟ ɝɚɡɵθ= 247ºɋ ȼɨɡɞɭɯ θ=105ºɋ 

 
ɉɢɬ. ɜɨɞɚθ= 163ºɋ 

 

 
 

Ⱦɵɦɨɜɵɟ ɝɚɡɵθ= 191ºɋ 

ɉɢɬ. ɜɨɞɚθ= 104ºɋ 

 

 
ȼɨɡɞɭɯ θ=30ºɋ 

 
ɍɯɨɞɹɳɢɟɞɵɦɨɜɵɟ 

ɝɚɡɵθ=133-186ºɋ 

 
 

 
Ɋɢɫ 1.Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɩɚɪɨɜɨɝɨ ɤɨɬɥɚ ȻɄɁ-75-3, 9 ȽɆȺ 

 

ɉɢɬɚɬɟɥɶɧɚɹ ɜɨɞɚ ɤ ɤɨɬɥɭ: ɠёɫɬɤɨɫɬɶ 

ɨɛɳɚɹ, ɦɤɝ ɷɤɜ/ɤɝ –≤50; ɤɢɫɥɨɪɨɞ 

ɪɚɫɬɜɨɪёɧɧɵɣ, ɦɤɝ/ɤɝ –≤20; pH– 8, 5÷ 

9, 5; 

ɚɦɦɢɚɤ, ɦɤɝ/ɤɝ–≤20; 

ɝɢɞɪɚɡɢɧ, ɦɤɝ/ɤɝ–20÷ 60; 

ɬɪɢɥɨɧ Ȼ, ɦɤɝ/ɤɝ– 0, 5÷1, 0; 
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ɠɟɥɟɡɨ (Fe
+3

), ɦɤɝ/ɤɝ – ≤100; 

ɦɟɞɶ (Cu
+2

), ɦɤɝ/ɤɝ – ≤10. 

ɉɨɤɚɡɚɬɟɥɢ ɩɚɪɚ ɢ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ȽɈɋɌ20995-75 ɞɥɹ 
ɩɚɪɨɜɵɯ ɤɨɬɥɨɜ ɫ ɟɫɬɟɫɬɜɟɧɧɨɣ ɰɢɪɤɭɥɹɰɢɟɣ. 

 

Ɋɚɛɨɱɟɟ ɬɨɩɥɢɜɨ (ɩɪɢɪɨɞɧɵɣ ɝɚɡ): 
ɦɟɬɚɧ, % - 98; 

ɷɬɚɧ, % - 0,10;  

ɚɡɨɬ, % - 1,60; 

ɭɝɥɟɤɢɫɥɨɪɨɞ, % - 0,30; 

ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɟ, ɝ/ɦ3–10; 

ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ, ɤɤɚɥ/ɦ3–8400. 

Ɋɟɡɟɪɜɧɨɟ ɬɨɩɥɢɜɨ(ɦɚɡɭɬ Ɇ - 100): 
ɭɝɥɟɪɨɞ, %- 83, 4; 

ɜɨɞɨɪɨɞ, % - 10; 

ɫɟɪɚ, % - 2, 9; 

ɤɢɫɥɨɪɨɞ, %- 0, 4; 

ɡɨɥɶɧɨɫɬɶ, %- 0, 3; 

ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɟ, %- 3; 

ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ, ɤɤɚɥ/ɦ3–8510. 
 

Ⱦɵɦɨɜɵɟ ɝɚɡɵ ɡɚ ɤɨɬɥɨɦ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɝɚɡɟ: 
RO2, %- 8-10; 

O2, %-1-5; 

Ʉɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ, % - 1, 1÷ 1, 4; 

CO2, ɦɤɝ/ɤɝ-≤ 7000; 

NOx, ɦɤɝ/ɤɝ-≤ 150. 
 

Ⱦɵɦɨɜɵɟ ɝɚɡɵ ɡɚ ɤɨɬɥɨɦ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɦɚɡɭɬɟ: 
RO2, %- 8-10; 

O2, %-3-6; 

Ʉɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ, % - 1, 1÷ 1, 4; 

CO2, ɦɤɝ/ɤɝ-≤ 8000; 

NOx, ɦɤɝ/ɤɝ-≤ 200; 
ɬɜёɪɞɵɟ ɱɚɫɬɢɰɵ, ɦɤɝ/ɤɝ -≤ 3000. 

 

ɉɟɪɟɝɪɟɬɵɣ ɩɚɪ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɚɪɨɜɵɯ ɬɭɪɛɢɧ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ,  ɚ ɨɬɛɨɪɵ ɩɚɪɚ ɬɭɪɛɢɧ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɈȺɈ “ɋɜɟɬɨɝɨɪɫɤ” ɩɨɫɥɟ ɩɪɨɯɨɠɞɟɧɢɹ ɱɟɪɟɡ ɪɟɞɭɤɰɢɨɧɧɨ-

ɨɯɥɚɞɢɬɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ (ɊɈɍ). 
ɑɚɫɬɶ ɩɚɪɚ ɨɬɛɢɪɚɟɬɫɹ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ Ɍɗɐ: ɞɟɚɷɪɚɬɨɪɵ, 

ɯɢɦɜɨɞɨɨɱɢɫɬɤɚ, ɦɚɡɭɬɨ-ɧɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ ɢ ɞɪ. 
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2.1.2. Ɉɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ȼ ɷɬɨɦ ɩɨɞɪɚɡɞɟɥɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɫɬɚɜɢɬɶ ɫɯɟɦɭ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɰɟɫɫɚ ɢ ɟɝɨ ɨɩɢɫɚɧɢɟ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɟɝɥɚɦɟɧɬ, ɪɟɠɢɦɧɭɸ ɤɚɪɬɭ, 

ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ, ɚ ɬɚɤɠɟ ɨɫɧɨɜɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ.  
 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɩɚɪɨɜɨɝɨ ɤɨɬɥɚ 

Ƚɨɪɟɧɢɟ  ɬɨɩɥɢɜɚ  ɩɪɨɢɫɯɨɞɢɬ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɟ 

(ɪɢɫ. 2), ɨɛɪɚɡɨɜɚɧɧɨɣ ɷɤɪɚɧɧɵɦɢ  ɬɪɭɛɚɦɢ 18. ȼ ɨɛɨɝɪɟɜɚɟɦɵɯ 
ɝɚɡɚɦɢ ɬɪɭɛɚɯ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ  ɬɨɩɤɟ ɢ ɤɨɧɜɟɤɬɢɜɧɨɣ 

ɲɚɯɬɟ,  ɨɛɪɚɡɭɟɬɫɹ ɧɚɫɵɳɟɧɧɵɣ ɜɨɞɹɧɨɣ ɩɚɪ. ɉɚɪɨɜɨɞɹɧɚɹ ɫɦɟɫɶ 

ɩɨɫɬɭɩɚɟɬ ɜ ɜɟɪɯɧɢɟ ɤɨɥɥɟɤɬɨɪɵ, ɚ ɢɡ ɧɢɯ ɜ ɛɚɪɚɛɚɧ-ɩɚɪɨɫɛɨɪɧɢɤ ɢ ɜɵɧɨɫɧɵɟ 
ɫɟɩɚɪɚɬɨɪɵ-ɰɢɤɥɨɧɵ. ȼ ɛɚɪɚɛɚɧɟ 1 ɢ ɰɢɤɥɨɧɚɯ ɩɪɨɢɫɯɨɞɢɬ ɨɬɞɟɥɟɧɢɟ ɩɚɪɚ ɨɬ 
ɜɨɞɵ. 

ɉɨ ɧɟ ɨɛɨɝɪɟɜɚɟɦɵɦ ɨɩɭɫɤɧɵɦ ɬɪɭɛɚɦ 17 ɢ ɫɬɨɹɤɚɦ ɤɨɬɥɨɜɚɹ ɜɨɞɚ 
ɩɨɫɬɭɩɚɟɬ ɜ ɧɢɠɧɢɟ ɤɨɥɥɟɤɬɨɪɵ ɷɤɪɚɧɨɜ 14. 

ɉɨɫɥɟ ɛɚɪɚɛɚɧɚ ɢ ɰɢɤɥɨɧɨɜ ɩɚɪ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɶ 4, 

ɝɞɟ ɨɧ ɩɟɪɟɝɪɟɜɚɟɬɫɹ ɝɨɪɹɱɢɦɢ ɞɵɦɨɜɵɦɢ ɝɚɡɚɦɢ,  ɚ ɡɚɬɟɦ ɢɞёɬ ɤ 
ɩɨɬɪɟɛɢɬɟɥɹɦ. ɉɢɬɚɧɢɟ ɤɨɬɥɚ ɜɨɞɨɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɷɤɨɧɨɦɚɣɡɟɪ 5, 7, ɜ 
ɤɨɬɨɪɨɦ ɜɨɞɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɨɞɨɝɪɟɜɚɟɬɫɹ. 

Ƚɨɪɹɱɢɣ ɜɨɡɞɭɯ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɝɨɪɟɧɢɹ, ɩɨɞɚёɬɫɹ ɜ ɬɨɩɤɭ ɱɟɪɟɡ 
ɝɨɪɟɥɤɢ ɢɡ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ 6, 8. Ⱦɜɢɠɟɧɢɟ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɩɨ ɬɪɚɤɬɚɦ 
ɤɨɬɥɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱёɬ ɪɚɛɨɬɵ ɞɵɦɨɫɨɫɚ 11. ɉɨɞɚɱɚ ɜɨɡɞɭɯɚ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɵɫɨɤɨɧɚɩɨɪɧɵɦ ɜɟɧɬɢɥɹɬɨɪɨɦ 13. 

ɉɢɬɚɬɟɥɶɧɚɹ ɜɨɞɚ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɣ ɜɨɞɹɧɨɣ 
ɷɤɨɧɨɦɚɣɡɟɪ. ɂɡ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɩɢɬɚɬɟɥɶɧɚɹ ɜɨɞɚ ɩɨɞɚёɬɫɹ ɜ ɤɨɧɞɟɧɫɚɬɨɪ,  

Ɂɚɬɟɦ ɜɨ ɜɬɨɪɭɸ ɫɬɭɩɟɧɶ ɷɤɨɧɨɦɚɣɡɟɪɚ ɢ ɞɚɥɟɟ ɜ ɛɚɪɚɛɚɧ. ɇɚɫɵɳɟɧɧɵɣ ɩɚɪ 
ɢɡ ɛɚɪɚɛɚɧɚ ɩɨɫɬɭɩɚɟɬ ɜ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɶ ɢ ɞɚɥɟɟ ɤ ɩɨɬɪɟɛɢɬɟɥɸ ɱɟɪɟɡ 
ɝɥɚɜɧɭɸ ɩɚɪɨɜɭɸ ɡɚɞɜɢɠɤɭ. 

 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɟɝɥɚɦɟɧɬ ɢ ɨɫɧɨɜɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ 
ɩɨɤɚɡɚɬɟɥɢ 

ɉɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɬ/ɱ–75.  

Ɋɚɫɯɨɞ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ɬ/ɱ–78, 75. 

Ⱦɚɜɥɟɧɢɟ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ɆɉȺ –8, 0. 
Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɡɚ ɜɬɨɪɨɣ ɫɬɭɩɟɧɶɸ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ, °ɋ –200. 

Ɋɚɡɪɟɠɟɧɢɟ ɜ ɬɨɩɤɟ–20 ɉɚ. 
Ɍɟɦɩɟɪɚɬɭɪɚ ɩɚɪɚ, °ɋ: 
ɞɨ ɩɚɪɨɨɯɥɚɞɢɬɟɥɹ–360; 

ɩɨɫɥɟ ɩɚɪɨɨɯɥɚɞɢɬɟɥɹ–344;
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ɩɨɫɥɟ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ–440. 

Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ, Ɇɉɚ: 
ɜ ɛɚɪɚɛɚɧɟ- 4, 4; 
ɧɚ ɜɵɯɨɞɟ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ– 4, 0. Ɍɟɦɩɟɪɚɬɭɪɚ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, °ɋ: 
ɞɨ ɷɤɨɧɨɦɚɣɡɟɪɚ –145; 

ɩɨɫɥɟ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɷɤɨɧɨɦɚɣɡɟɪɚ –172; 

ɩɨɫɥɟ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɷɤɨɧɨɦɚɣɡɟɪɚ –270. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ, °ɋ: 
ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɨɩɤɢ –1127; 

ɩɟɪɟɞ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɟɦ–1080; 

ɡɚ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɟɦ–720; 

ɡɚ ɜɬɨɪɨɣ ɫɬɭɩɟɧɶɸ ɷɤɨɧɨɦɚɣɡɟɪɚ–368; 

ɡɚ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɷɤɨɧɨɦɚɣɡɟɪɚ–238; 

ɡɚ ɜɬɨɪɨɣ ɫɬɭɩɟɧɶɸ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ–310; 

ɭɯɨɞɹɳɢɯ-175. 

Ⱦɨɥɹ ɤɢɩɟɧɢɹ ɜɨɞɵ ɜ ɷɤɨɧɨɦɚɣɡɟɪɟ, % - 7, 3. Ʉɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ 
ɜɨɡɞɭɯɚ: 
ȼ ɬɨɩɤɟ - 1, 15; 

ɡɚ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɟɦ–1, 20; 

ɡɚ ɜɬɨɪɨɣ ɫɬɭɩɟɧɶɸ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ– 1, 27; 

ɡɚ ɤɨɬɥɨɦ – 1, 39. 

ɉɪɢɫɨɫɵ ɜɨɡɞɭɯɚ ɜ ɬɨɩɨɱɧɭɸ ɤɚɦɟɪɭ, %- 5. 

ɉɪɢɫɨɫɵ ɜɨɡɞɭɯɚ ɜ ɝɚɡɨɜɵɣ ɬɪɚɤɬ (ɫɭɦɦɚɪɧɵɟ), % - 19. Ɋɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ 
ɬɨɩɥɢɜɚ, ɤɝ/ɱ–5710. 

                 Ɍɚɛɥɢɰɚ 1. Ɋɟɠɢɦɧɚɹ ɤɚɪɬɚ ɩɚɪɨɜɨɝɨ ɤɨɬɥɚ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɦɚɡɭɬɟ 

ɉɚɪɚɦɟɬɪ Ɍɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ, % 

 

 

ɉɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɬ/ɱ 

Ⱦɚɜɥɟɧɢɟ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ, Ɇɉɚ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ, °ɋ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, °ɋ 

Ʉɨɥɢɱɟɫɬɜɨ ɪɚɛɨɬɚɸɳɢɯ ɮɨɪɫɭɧɨɤ 

Ⱦɢɚɦɟɬɪ ɫɨɩɥɚ, ɦɦ 

Ⱦɚɜɥɟɧɢɟ ɦɚɡɭɬɚ ɩɟɪɟɞ ɮɨɪɫɭɧɤɚɦɢ, Ɇɉɚ 

Ɋɚɫɯɨɞ ɦɚɡɭɬɚ, ɬ/ɱ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɦɚɡɭɬɚ, °ɋ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥ.1. 
 

ɉɚɪɚɦɟɬɪ Ɍɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ, % 

 
Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ, °ɋ 

  - ɡɚ ɤɚɥɨɪɢɮɟɪɨɦ 

  - ɡɚ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɟɦ 

Ⱦɚɜɥɟɧɢɟ ɜɨɡɞɭɯɚ ɜ ɨɛɳɟɦ ɤɨɪɨɛɟ ɩɟɪɟɞ ɝɨɪɟɥɤɚɦɢ, ɤɉɚ 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɤɉɚ 
Ʉɨɧɰɟɧɬɪɚɰɢɹ ɤɢɫɥɨɪɨɞɚ ɡɚ ɩɚɪɨɩɟɪɟɝ., % Ɋɚɡɪɟɠɟɧɢɟ ɜ 

ɜɟɪɯɭ ɬɨɩɤɢ, ɉɚ 

Ɋɚɡɪɟɠɟɧɢɟ ɡɚ ɜɨɡɞɭɯɨɩɪɨɜɨɞɨɦ, ɉɚ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ, °ɋ 

-ɜ ɩɨɜɨɪɨɬɧɨɦ ɤɚɦɟɪɟ 

-ɭɯɨɞɹɳɢɯ 

Ɍɨɤ ɧɚɝɪɭɡɤɢ ɩɪɢɜɨɞɚ, Ⱥ 

-ɜɟɧɬɢɥɹɬɨɪɚ 

-ɞɵɦɨɫɨɫɚ 

ɋɬɟɩɟɧɶ ɨɬɤɪɵɬɢɹ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ, % 

-ɜɟɧɬɢɥɹɬɨɪɚ 

-ɞɵɦɨɫɨɫɚ 

60 80 100 

 
100 

170 

1, 27 

 

0, 2 

6, 5 

40 

700 

 
490 

175 

 
15 

20 

 
0 

30 

 
95 

180 

1, 28 

 

0, 3 

5, 2 

40 

1000 

 
510 

180 

 
16 

22 

 
10 

46 

 
90 

190 

1, 14 

 

0, 41 

4, 0 

40 

1200 

 
540 

185 

 
16 

23 

 
15 

88 

 

Ɉɩɢɫɚɧɢɟ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɉɪɢ ɨɩɢɫɚɧɢɢ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɫɜɟɞɟɧɢɹ ɨ ɟɝɨ ɧɚɡɧɚɱɟɧɢɢ, ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɨɫɨɛɟɧɧɨɫɬɹɯ, ɬɟɯɧɢɱɟɫɤɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɢ ɩɚɪɚɦɟɬɪɚɯ, ɚ ɬɚɤɠɟ ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ ɢɥɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ 
ɫɯɟɦɵ.  

Ʉɨɬɟɥɶɧɵɣ ɚɝɪɟɝɚɬ (ɪɢɫ.2) – ɨɞɧɨɛɚɪɚɛɚɧɧɵɣ, ɢɦɟɟɬ ɉ–ɨɛɪɚɡɧɭɸ 
ɤɨɦɩɨɧɨɜɤɭ ɬɪёɯ ɱɚɫɬɟɣ ɫ ɨɛɦɭɪɨɜɤɨɣ 19 : ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ, ɩɟɪɟɯɨɞɧɨɝɨ 
ɝɚɡɨɯɨɞɚ ɢ ɨɩɭɫɤɧɨɣ ɤɨɧɜɟɤɬɢɜɧɨɣ ɲɚɯɬɵ. 

Ɍɨɩɨɱɧɚɹ ɤɚɦɟɪɚ 16 – ɹɜɥɹɟɬɫɹ ɜɨɫɯɨɞɹɳɢɦ ɯɨɞɨɦ ɝɚɡɨɜ. ȼ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɝɚɡɨɯɨɞɟ ɪɚɫɩɨɥɨɠɟɧ  ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɶ 4 ɫ ɤɨɥɥɟɤɬɨɪɚɦɢ 3. ȼ 
ɤɨɧɜɟɤɬɢɜɧɨɣ ɲɚɯɬɟ ɪɚɡɦɟɳɚɸɬɫɹ ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɣ ɜɨɞɹɧɨɣ ɷɤɨɧɨɦɚɣɡɟɪ 5, 7 

ɢ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɶ 6, 8. 

Ɍɨɩɨɱɧɚɹ ɤɚɦɟɪɚ ɢɦɟɟɬ ɮɨɪɦɭ ɩɪɢɡɦɵ. Ⱦɢɚɦɟɬɪ ɬɪɭɛ, ɤɨɬɨɪɵɦɢ 

ɷɤɪɚɧɢɪɨɜɚɧɵ ɫɬɟɧɵ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ - 60×3 ɦɦ. ɒɚɝ ɬɪɭɛ 100 - 150 ɦɦ. 
ȼɵɫɨɬɚ ɬɨɩɤɢ – 9, 36 ɦ, ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ 30, 3 ɦ2

, ɨɛɴёɦ – 284 ɦ3
. 

ɗɤɪɚɧɵ 18 ɫ ɤɨɥɥɟɤɬɨɪɚɦɢ 14 ɪɚɡɞɟɥɟɧɵ ɧɚ ɜɨɫɟɦɶ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɯ 
ɰɢɪɤɭɥɹɰɢɨɧɧɵɯ ɤɨɧɬɭɪɨɜ, ɞɜɚ ɢɡ ɧɢɯ ɨɛɪɚɡɭɸɬ ɜɬɨɪɭɸ ɫɬɟɩɟɧɶ ɢɫɩɚɪɟɧɢɹ. 

ȼ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ ɬɪɭɛɵ ɡɚɞɧɟɝɨ ɷɤɪɚɧɚ ɨɛɪɚɡɭɸɬ ɬɪɢ 
ɪɹɞɚ ɮɟɫɬɨɧɚ ɫ ɩɪɨɞɨɥɶɧɵɦ ɲɚɝɨɦ 200 ɦɦ,  ɩɨɩɟɪɟɱɧɵɦ 300 ɦɦ. ɉɨɜɟɪɯɧɨɫɬɶ 

ɮɟɫɬɨɧɚ – 50, 9 ɦ2
, ɫɟɱɟɧɢɟ ɞɥɹ ɩɪɨɯɨɞɚ ɝɚɡɨɜ – 17, 6 ɦ2

. 

Ʉɨɬёɥ ɢɦɟɟɬ ɛɚɪɚɛɚɧ 1 ɫ ɜɧɭɬɪɟɧɧɢɦ ɞɢɚɦɟɬɪɨɦ 1500 ɦɦ. Ⱦɥɢɧɚ 
ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɱɚɫɬɢ 8200 ɦɦ. Ɍɨɥɳɢɧɚ ɫɬɟɧɤɢ ɛɚɪɚɛɚɧɚ 40 ɦɦ. 

ɉɟɪɜɚɹ ɫɬɭɩɟɧɶ ɢɫɩɚɪɟɧɢɹ ɧɚɯɨɞɢɬɫɹ ɜ ɛɚɪɚɛɚɧɟ, ɜɬɨɪɚɹ ɫɬɭɩɟɧɶ ɢɦɟɟɬ 

ɜɵɧɨɫɧɵɟ ɫɟɩɚɪɚɰɢɨɧɧɵɟ ɰɢɤɥɨɧɵ,  ɢɡɝɨɬɨɜɥɟɧɧɵɟ ɢɡ ɬɪɭɛ ɞɢɚɦɟɬɪɨɦ 377 ɦɦ. 
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ȼɧɭɬɪɢ ɛɚɪɚɛɚɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɫɨɫɬɨɢɬ ɢɡ ɪɚɡɞɚɸɳɢɯ ɩɚɪɨɜɨɞɹɧɭɸ ɫɦɟɫɶ 

ɤɨɪɨɛɨɜ,  ɞɜɚɞɰɚɬɢ ɜɧɭɬɪɢ ɛɚɪɚɛɚɧɧɵɯ ɰɢɤɥɨɧɨɜ ɞɢɚɦɟɬɪɨɦ 290ɦɦ, 

ɠɚɥɸɡɢɣɧɵɯ ɫɟɩɚɪɚɬɨɪɨɜ ɢ ɩɟɪɮɨɪɢɪɨɜɚɧɧɨɝɨ ɥɢɫɬɚ. 
Ⱦɥɹ ɜɜɨɞɚ ɢ ɪɚɡɞɚɱɢ ɬɪɢɥɨɧɚ Ȼ ɜ ɛɚɪɚɛɚɧɟ ɪɚɫɩɨɥɨɠɟɧɚ 

ɩɟɪɮɨɪɢɪɨɜɚɧɧɚɹ ɬɪɭɛɚ. 
ɇɚ ɤɨɬɥɟ ɭɫɬɚɧɨɜɥɟɧ ɤɨɧɜɟɤɬɢɜɧɵɣ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɶ ɜɟɪɬɢɤɚɥɶɧɨɝɨ 

ɬɢɩɚ. 
 ɂɡ ɛɚɪɚɛɚɧɚ ɩɚɪ ɨɬɜɨɞɢɬɫɹ 65 ɬɪɭɛɚɦɢ 2 ɞɢɚɦɟɬɪɨɦ 38×3 ɦɦ, 

ɤɨɬɨɪɵɟ ɡɚɤɪɵɜɚɸɬ ɩɨɬɨɥɨɤ ɬɨɩɤɢ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɝɚɡɨɯɨɞ. 

ɉɨɬɨɥɨɱɧɵɟ ɬɪɭɛɵ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɯɨɞɹɬ ɜ ɡɦɟɟɜɢɤɢ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ 

ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ (ɜɬɨɪɨɣ ɩɨ ɯɨɞɭ ɝɚɡɨɜ). Ⱦɜɢɠɟɧɢɟ ɩɚɪɚ ɜ ɫɬɭɩɟɧɢ 
ɩɪɨɬɢɜɨɬɨɱɧɨɟ. 

ɂɡ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɩɚɪ ɩɨɫɬɭɩɚɟɬ ɜ ɩɚɪɨɨɯɥɚɞɢɬɟɥɶ ɜɩɪɵɫɤɢɜɚɸɳɟɝɨ 

ɬɢɩɚ. Ʉɨɪɩɭɫ ɩɚɪɨɨɯɥɚɞɢɬɟɥɹ ɜɵɩɨɥɧɟɧ ɢɡ ɬɪɭɛɵ ɞɢɚɦɟɬɪɨɦ 325×19 ɦɦ. 
ɉɚɪ ɩɨɫɬɭɩɚɟɬ ɜ ɜɟɪɯɧɸɸ ɱɚɫɬɶ ɤɨɪɩɭɫɚ ɩɚɪɨɨɯɥɚɞɢɬɟɥɹ 65 ɬɪɭɛɚɦɢ ɢ ɞɚɥɟɟ ɜɨ 
ɜɬɨɪɭɸ ɫɬɭɩɟɧɶ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ. Ⱦɜɢɠɟɧɢɟ ɩɚɪɚ ɜ ɫɬɭɩɟɧɢ ɩɪɹɦɨɬɨɱɧɨɟ. 
ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɜɵɩɨɥɧɟɧɚ ɢɡ 65 ɩɚɤɟɬɨɜ ɡɦɟɟɜɢɤɨɜ ɢɡ ɬɪɭɛ ɞɢɚɦɟɬɪɨɦ 

42×3 ɦɦ. ɉɟɪɟɝɪɟɬɵɣ ɩɚɪ ɫɨɛɢɪɚɟɬɫɹ ɜ ɤɨɥɥɟɤɬɨɪɟ ɞɢɚɦɟɬɪɨɦ 273×20 ɦɦ 

ɢ ɞɚɥɟɟ ɩɨ 8 ɬɪɭɛɚɦ ɞɢɚɦɟɬɪɨɦ 89×4,5 ɦɦ ɨɬɜɨɞɢɬɫɹ ɜ ɩɚɪɨɫɛɨɪɧɵɣ ɤɨɥɥɟɤɬɨɪ 
ɞɢɚɦɟɬɪɨɦ  219×16 ɦɦ. Ⱦɚɥɟɟ ɩɚɪ ɩɨɫɬɭɩɚɟɬ ɱɟɪɟɡ ɡɚɞɜɢɠɤɭ Dɭ=200 ɜ ɝɥɚɜɧɵɣ 
ɩɚɪɨɩɪɨɜɨɞ. 

ɇɚ ɤɨɬɥɟ ɭɫɬɚɧɨɜɥɟɧ ɜɨɞɹɧɨɣ ɷɤɨɧɨɦɚɣɡɟɪ ɤɢɩɹɳɟɝɨ ɬɢɩɚ, 

ɝɥɚɞɤɨɬɪɭɛɧɵɣ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɞɜɭɯ ɫɬɭɩɟɧɟɣ. Ⱦɢɚɦɟɬɪ ɬɪɭɛ 32×3 ɦɦ. 
Ⱦɜɢɠɟɧɢɟ ɜɨɞɵ ɜ ɷɤɨɧɨɦɚɣɡɟɪɟ ɩɪɨɬɢɜɨɬɨɱɧɨɟ. 
ɉɢɬɚɬɟɥɶɧɚɹ ɜɨɞɚ ɩɢɬɚɬɟɥɶɧɵɦɢ ɧɚɫɨɫɚɦɢ 9 ɩɨɫɬɭɩɚɟɬ ɜɨ ɜɯɨɞɧɨɣ 

ɤɨɥɥɟɤɬɨɪ ɞɢɚɦɟɬɪɨɦ 219×9 ɦɦ, ɩɪɨɯɨɞɢɬ ɩɨ 49 ɡɦɟɟɜɢɤɚɦ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ 

ɢ ɫɨɛɢɪɚɟɬɫɹ ɜ ɜɵɯɨɞɧɨɦ ɤɨɥɥɟɤɬɨɪɟ ɞɢɚɦɟɬɪɨɦ 219×9 ɦɦ. 
Ɂɚɬɟɦ ɱɟɪɟɡ 6 ɬɪɭɛ ɞɢɚɦɟɬɪɨɦ 60×3 ɦɦ ɜɨɞɚ ɩɟɪɟɯɨɞɢɬ ɜɨ ɜɯɨɞɧɨɣ 

ɤɨɥɥɟɤɬɨɪ ɞɢɚɦɟɬɪɨɦ 219×9 ɦɦ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɷɤɨɧɨɦɚɣɡɟɪɚ. 
ȼɵɯɨɞ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɜ ɨɛɟ ɫɬɨɪɨɧɵ ɤɨɬɥɚ ɜ ɞɜɚ ɜɵɯɨɞɧɵɯ ɤɨɥɥɟɤɬɨɪɚ 

ɞɢɚɦɟɬɪɨɦ 219×9 ɦɦ. ɂɡ ɤɚɠɞɨɝɨ ɤɨɥɥɟɤɬɨɪɚ ɜɨɞɚ ɨɬɜɨɞɢɬɫɹ ɞɜɭɦɹ ɬɪɭɛɚɦɢ 

ɞɢɚɦɟɬɪɨɦ 108×4, 5 ɦɦ. ȼ ɛɚɪɚɛɚɧ ɜɨɞɚ ɩɨɫɬɭɩɚɟɬ ɩɨ 8 ɬɪɭɛɚɦ ɞɢɚɦɟɬɪɨɦ   

60×3 ɦɦ. 
Ɍɪɭɛɱɚɬɵɣ ɜɨɡɞɭɯɨɩɟɪɟɝɪɟɜɚɬɟɥɶ 

ɍɫɬɚɧɨɜɥɟɧ ɜ ɤɨɧɜɟɤɬɢɜɧɨɣ ɲɚɯɬɟ ɜ «ɪɚɫɫɟɱɤɭ» ɫ ɜɨɞɹɧɵɦ 
ɷɤɨɧɨɦɚɣɡɟɪɨɦ ɢ ɫɨɫɬɨɢɬ ɢɡ ɲɟɫɬɢ ɤɭɛɨɜ, ɪɚɡɦɟɳёɧɧɵɯ ɜ ɞɜɚ ɹɪɭɫɚ. 

Ʉɭɛɵ ɜɵɩɨɥɧɟɧɵ ɢɡ ɬɪɭɛ ɞɢɚɦɟɬɪɨɦ 40×1, 6 ɦɦ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ 
ɲɚɯɦɚɬɧɨɦ ɩɨɪɹɞɤɟ ɫ ɲɚɝɚɦɢ 60 ɢ 42 ɦɦ. 

ȼɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɶ ɨɞɧɨɯɨɞɨɜɨɣ ɩɨ ɝɚɡɚɦ ɢ ɬɪёɯɯɨɞɨɜɨɣ ɩɨ ɜɨɡɞɭɯɭ. 

Ƚɚɡɨɦɚɡɭɬɧɚɹ ɭɧɢɮɢɰɢɪɨɜɚɧɧɚɹ ɝɨɪɟɥɤɚ 15 ȽɆɍ – 10. 

ɉɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɪɚɡɞɟɥɶɧɨɝɨ ɫɠɢɝɚɧɢɹ ɬɨɩɨɱɧɨɝɨ ɦɚɡɭɬɚ ɢ ɩɪɢɪɨɞɧɨɝɨ
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0, 5

ɝɚɡɚ. Ⱦɨɩɭɫɤɚɟɬɫɹ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɟ ɫɠɢɝɚɧɢɟ ɷɬɢɯ ɬɨɩɥɢɜ ɩɪɢ ɩɟɪɟɯɨɞɟ ɫ 
ɨɞɧɨɝɨ ɜɢɞɚ ɬɨɩɥɢɜɚ ɧɚ ɞɪɭɝɨɣ. 

ȼ ɤɚɱɟɫɬɜɟ ɡɚɩɚɥɶɧɨ-ɡɚɳɢɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢɫɩɨɥɶɡɭɟɬɫɹ Ɂɋɍ-ɉ. 

ɇɨɦɢɧɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ–10-1, 0
 

 

Ɇȼɬ. 
ɇɨɦɢɧɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɩɟɪɟɞ ɝɨɪɟɥɤɨɣ- 25000-5000 ɉɚ. 
ɇɨɦɢɧɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɦɚɡɭɬɚ ɩɟɪɟɞ ɝɨɪɟɥɤɨɣ–2-0, 4 Ɇɉɚ. 
Ⱦɚɜɥɟɧɢɟ ɪɚɫɩɵɥɢɜɚɸɳɟɝɨ ɩɚɪɚ ɩɟɪɟɞ ɝɨɪɟɥɤɨɣ-0, 4 Ɇɩɚ. 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɪɚɫɩɵɥɢɜɚɸɳɟɝɨ ɩɚɪɚ–≤0, 03 ɤɝ/ɤɝ. 
Ɇɢɧɢɦɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ 
ɝɨɪɟɥɤɢ: 
-ɩɪɢ ɫɠɢɝɚɧɢɢ ɦɚɡɭɬɚ– 1, 1; 

-ɩɪɢ ɫɠɢɝɚɧɢɢ ɝɚɡɚ– 1, 05. 

ɋɨɞɟɪɠɚɧɢɟ ɨɤɢɫɢ ɭɝɥɟɪɨɞɚ ɜ ɩɪɨɞɭɤɬɚɯ ɫɝɨɪɚɧɢɹ ɧɚ ɜɵɯɨɞɟ ɢɡ 
ɤɨɬɥɚ –≤0, 1 % 

Ⱦɥɢɧɚ ɮɚɤɟɥɚ≤6 ɦ. 
ȼɫɟɝɨ ɧɚ ɤɨɬɥɟ–6ɝɨɪɟɥɨɤ. 

 

 

Ɍɹɝɨɞɭɬɶɟɜɚɹ ɭɫɬɚɧɨɜɤɚ 
ɇɚ ɤɨɬɥɟ ȻɄɁ ɞɜɟ ɬɹɝɨɞɭɬɶɟɜɵɟ ɭɫɬɚɧɨɜɤɢ: ɞɵɦɨɫɨɫ 11,  

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɨɬɫɨɫɚ ɢɡ ɤɨɬɥɚ ɞɵɦɨɜɵɯ (ɭɯɨɞɹɳɢɯ ɱɟɪɟɡ ɞɵɦɨɜɭɸ 
ɬɪɭɛɭ 10) ɝɚɡɨɜ ɢ ɜɟɧɬɢɥɹɬɨɪ 13, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ ɧɚ 
ɝɨɪɟɥɤɢ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦ ɞɚɜɥɟɧɢɟɦ. 

Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɫɟɜɵɦ 
ɧɚɩɪɚɜɥɹɸɳɢɦ ɚɩɩɚɪɚɬɨɦ, ɫɨɫɬɨɹɳɢɦ ɢɡ ɤɨɪɩɭɫɚ, ɜɨɫɶɦɢ ɥɢɫɬɨɜɵɯ ɥɨɩɚɬɨɤ ɢ 
ɩɨɜɨɪɨɬɧɨɝɨ ɤɨɥɶɰɚ, ɨɛɤɚɬɵɜɚɸɳɟɝɨɫɹ ɩɨ ɪɟɥɶɫɭ. 

Ɉɞɧɨɜɪɟɦɟɧɧɵɣ ɩɨɜɨɪɨɬ ɥɨɩɚɬɨɤ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ 

ɫɜɹɡɶɸ ɩɨɜɨɪɨɬɧɨɝɨ ɤɨɥɶɰɚ ɫ ɨɫɹɦɢ ɥɨɩɚɬɨɤ ɩɨɫɪɟɞɫɬɜɨɦ ɩɥɚɧɨɤ. 
 

 

Ⱦɭɬɶɟɜɨɣ ɜɟɧɬɢɥɹɬɨɪ ɤɨɬɥɨɚɝɪɟɝɚɬɚ: 
ɬɢɩ - ȼȾɇ–20 ɉɍ; ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 126000 ɦ3

/ɱ;  
ɧɚɩɨɪ–253 ɤɝɫ/ɦ2

(ɩɪɢ θ=200°ɋ);  

ɱɢɫɥɨɨɛɨɪɨɬɨɜ-740 ɨɛ/ɦɢɧ;  

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ - ȺɁ-12-35-6;  

ɦɨɳɧɨɫɬɶ – 250 ɤȼɬ. 

Ⱦɵɦɨɫɨɫ ɤɨɬɥɨɚɝɪɟɝɚɬɚ: 

ɬɢɩ Ⱦ - 18×2; 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ–195000 ɦ3
/ɱ; 

ɧɚɩɨɪ–332 ɤɝɫ/ɦ2
(ɩɪɢ θ=200°ɋ); 

ɱɢɫɥɨ ɨɛɨɪɨɬɨɜ-740 ɨɛ/ɦɢɧ ; 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ – ȾȺɁ0-12-55-8; 
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ɦɨɳɧɨɫɬɶ-250 ɤȼɬ,  

ɜɫɚɫɵɜɚɸɳɢɣ ɩɚɬɪɭɛɨɤ–2, 04×0, 83 ɦ; 
ɧɚɝɧɟɬɚɬɟɥɶɧɵɣ ɩɚɬɪɭɛɨɤ–1, 33×1, 05 ɦ. 

 

ȼ ɪɚɛɨɬɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɫɬɚɜɢɬɶ ɫɯɟɦɭ ɢ ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ 
ɨɛɨɪɭɞɨɜɚɧɢɹ.  

Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɟɫɥɢ ɨɛɴɟɤɬɨɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɹɜɥɹɟɬɫɹ ɩɚɪɨɜɨɣ ɤɨɬёɥ, 

ɧɟɨɛɯɨɞɢɦɨ ɞɚɬɶ ɨɩɢɫɚɧɢɟ ɪɚɛɨɬɵ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɢ ɟɝɨ ɷɥɟɦɟɧɬɨɜ 
(ɬɨɩɨɱɧɚɹ ɤɚɦɟɪɚ, ɛɚɪɚɛɚɧ, ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɶ, ɜɨɞɹɧɨɣ ɷɤɨɧɨɦɚɣɡɟɪ, 

ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɶ, ɝɨɪɟɥɤɚ, ɞɵɦɨɫɨɫ, ɜɟɧɬɢɥɹɬɨɪ ɢ ɞɪ.). 
  

2.1.3. Ⱥɧɚɥɢɡ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɤɚɤ ɨɛɴɟɤɬɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

ȼ ɷɬɨɦ ɩɨɞɪɚɡɞɟɥɟ ɜɟɫɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɫɥɟɞɭɟɬ ɪɚɡɛɢɬɶ ɧɚ 
ɪɹɞ ɭɱɚɫɬɤɨɜ ɢ ɪɚɫɫɦɨɬɪɟɬɶ ɢɯ ɫɜɨɣɫɬɜɚ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɭɩɪɚɜɥɟɧɢɹ, 

ɩɪɟɞɫɬɚɜɢɬɶ ɩɟɪɟɱɟɧɶ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ (ɋȺɍ) 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ ɢ ɩɨɤɚɡɚɬɶ ɜɥɢɹɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɟɠɢɦɨɜ ɧɚ 
ɪɚɛɨɬɭ ɋȺɍ.  

Ɂɞɟɫɶ ɬɚɤɠɟ ɫɥɟɞɭɟɬ ɩɪɟɞɫɬɚɜɢɬɶ ɬɚɛɥɢɰɭ ɧɟɨɛɯɨɞɢɦɵɯ 
ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɢ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɨɞɭɤɰɢɢ, 

ɭɤɚɡɚɬɶ ɞɢɚɩɚɡɨɧɵ ɢɡɦɟɧɟɧɢɹ ɢ ɢɡɦɟɪɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ, ɫɩɨɫɨɛɵ ɢɡɦɟɪɟɧɢɹ 
(ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɢɥɢ ɥɚɛɨɪɚɬɨɪɧɵɣ), ɬɨɱɧɨɫɬɶ ɢ ɩɟɪɢɨɞɢɱɧɨɫɬɶ (ɩɪɢ 
ɥɚɛɨɪɚɬɨɪɧɨɦ ɫɩɨɫɨɛɟ) ɢɡɦɟɪɟɧɢɹ, ɭɤɚɡɚɬɶ, ɝɞɟ ɢ ɤɚɤ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨɥɭɱɟɧɧɚɹ 
ɢɧɮɨɪɦɚɰɢɹ.  

ȼ ɷɬɨɦ ɩɨɞɪɚɡɞɟɥɟ ɧɟɨɛɯɨɞɢɦɨ ɩɨɤɚɡɚɬɶ ɜɨɡɦɨɠɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɋȺɍ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɤɨɧɬɪɨɥɹ ɢ ɫɬɚɛɢɥɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɟɠɢɦɨɜ 
ɨɛɴɟɤɬɚ. Ȼɨɥɶɲɢɧɫɬɜɨ ɬɟɩɥɨɜɵɯ ɨɛɴɟɤɬɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɧɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɫɬɚɧɰɢɹɯ,  ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɥɨɠɧɵɟ ɞɢɧɚɦɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ ɫ 

ɪɚɫɩɪɟɞɟɥёɧɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ. 
Ɉɞɢɧ ɢɡ ɦɟɬɨɞɨɜ ɭɩɪɨɳɟɧɢɹ ɬɚɤɢɯ ɫɥɨɠɧɵɯ ɨɛɴɟɤɬɨɜ ɫɨɫɬɨɢɬ ɜ 

ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɟɝɨ ɜ ɜɢɞɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɢɥɢ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
ɭɱɚɫɬɤɨɜ ɫ ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯɫɹ ɟɞɢɧɫɬɜɨɦ 
ɤɨɧɫɬɪɭɤɰɢɢ ɢɥɢ ɩɪɨɬɟɤɚɸɳɢɦɢ ɜ ɧɢɯ ɮɢɡɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ ɢ 
ɫɪɚɜɧɢɬɟɥɶɧɨɣ ɩɪɨɫɬɨɬɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɩɢɫɚɧɢɹ. 

Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɩɚɪɨɜɨɣ ɤɨɬɥɨɚɝɪɟɝɚɬ ɦɨɠɟɬ ɛɵɬɶ ɪɚɡɛɢɬ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ 

ɭɡɥɚ: ɝɚɡɨɜɨɡɞɭɲɧɵɣ ɢ ɩɚɪɨɜɨɞɹɧɨɣ ɬɪɚɤɬɵ. 

Ƚɚɡɨɜɨɡɞɭɲɧɵɣ ɬɪɚɤɬ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɥɟɞɭɸɳɢɟ ɭɱɚɫɬɤɢ: ɝɨɪɟɧɢɹ ɫ 
ɩɨɞɚɱɟɣ ɬɨɩɥɢɜɚ, ɜɨɡɞɭɯɚ ɢ ɨɬɫɨɫɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ. 

ɉɚɪɨɜɨɞɹɧɨɣ ɬɪɚɤɬ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɭɱɚɫɬɨɤ ɩɚɪɨɨɛɪɚɡɨɜɚɧɢɹ ɢ 
ɫɟɩɚɪɚɰɢɢ ɩɚɪɚ (ɛɚɪɚɛɚɧ ɫ ɩɨɞɚɱɟɣ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ,  ɨɩɭɫɤɧɵɟ ɢ 
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ɩɨɞɴёɦɧɵɟ ɬɪɭɛɵ),  ɭɱɚɫɬɨɤ ɩɚɪɨɩɟɪɟɝɪɟɜɚ ɫ ɩɚɪɨɨɯɥɚɞɢɬɟɥɟɦ ɢ ɬɪɭɛɨɩɪɨɜɨɞɨɦ 

ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ ɢ ɭɱɚɫɬɨɤ ɜɨɞɧɨɝɨ ɪɟɠɢɦɚ (ɧɟɩɪɟɪɵɜɧɚɹ ɩɪɨɞɭɜɤɚ ɤɨɬɥɨɜɨɣ 

ɜɨɞɵ). 

ȼɫɟ ɩɨɞɨɛɴɟɤɬɵ ɩɚɪɨɜɨɝɨ ɤɨɬɥɚ ɫɜɹɡɚɧɵ ɦɟɠɞɭ ɫɨɛɨɣ ɪɚɡɥɢɱɧɵɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ, ɤɚɤ ɭɩɪɚɜɥɹɸɳɢɦɢ, ɬɚɤ ɢ ɜɨɡɦɭɳɚɸɳɢɦɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɫɬɚ 
ɢɯ ɩɪɢɥɨɠɟɧɢɹ. 

ɍɱɚɫɬɨɤ ɝɨɪɟɧɢɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɪɚɫɯɨɞɚɦɢ ɢ ɞɚɜɥɟɧɢɹɦɢ ɬɨɩɥɢɜɚ ɢ 

ɜɨɡɞɭɯɚ, ɚ ɬɚɤɠɟ ɢɯ ɫɨɨɬɧɨɲɟɧɢɹɦɢ, ɜɥɢɹɸɳɢɦɢ ɧɚ ɩɨɥɧɨɬɭ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ ɢ 
ɧɚ ɤɨɧɰɟɧɬɪɚɰɢɸ ɤɢɫɥɨɪɨɞɚ ɜ ɞɵɦɨɜɵɯ ɝɚɡɚɯ. 

ɍɱɚɫɬɨɤ ɨɬɫɨɫɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɪɚɫɯɨɞɨɦ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɡɚɜɢɫɹɳɢɦɢ ɨɬ 

ɪɚɫɯɨɞɨɜ ɬɨɩɥɢɜɚ ɢ ɜɨɡɞɭɯɚ, ɜɥɢɹɸɳɢɯ ɧɚ ɪɚɡɪɟɠɟɧɢɟ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɬɨɩɤɢ. 

Ɋɚɡɪɟɠɟɧɢɟ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɜɥɢɹɟɬ ɧɚ ɮɚɤɟɥ ɝɚɡɨɦɚɡɭɬɧɵɯ ɝɨɪɟɥɨɤ ɢ ɧɚ ɩɪɨɰɟɫɫ 

ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ ɢ ɜɨɫɩɪɢɹɬɢɹ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɪɚɞɢɚɰɢɨɧɧɵɦɢ ɢ 
ɤɨɧɜɟɤɬɢɜɧɵɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɧɚɝɪɟɜɚ ɩɚɪɨɝɟɧɟɪɚɬɨɪɚ. 

ɍɱɚɫɬɨɤ ɩɚɪɨɨɛɪɚɡɨɜɚɧɢɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɪɚɫɯɨɞɨɦ ɢ ɞɚɜɥɟɧɢɟɦ 

ɧɚɫɵɳɟɧɧɨɝɨ ɩɚɪɚ ɡɚ ɛɚɪɚɛɚɧɨɦ, ɟɝɨ ɬɟɦɩɟɪɚɬɭɪɨɣ ɢ ɭɪɨɜɧɟɦ ɜ ɛɚɪɚɛɚɧɟ, 

ɡɚɜɢɫɹɳɢɦ ɢ ɨɬ ɪɚɫɯɨɞɨɜ ɩɚɪɚ, ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ɬɨɩɥɢɜɚ ɢ ɤɨɬɥɨɜɨɣ ɜɨɞɵ ɧɚ 
ɧɟɩɪɟɪɵɜɧɭɸ ɩɪɨɞɭɜɤɭ. 

ɍɱɚɫɬɨɤ ɩɚɪɨɩɟɪɟɝɪɟɜɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɨɣ ɢ ɞɚɜɥɟɧɢɟɦ 
ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ ɡɚ ɜɬɨɪɨɣ ɫɬɭɩɟɧɶɸ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ, ɡɚɜɢɫɹɳɢɦɢ ɨɬ 

ɪɚɫɯɨɞɨɜ ɬɨɩɥɢɜɚ, ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ ɢ ɫɨɛɫɬɜɟɧɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɜɩɪɵɫɤ ɜ 
ɩɚɪɨɨɯɥɚɞɢɬɟɥɶ (ɤɚɦɟɪɭ ɜɩɪɵɫɤɚ). 

Ȼɨɥɟɟ ɩɨɞɪɨɛɧɨ ɫɥɟɞɭɟɬ ɪɚɫɫɦɨɬɪɟɬɶ ɩɨɞɨɛɴɟɤɬ ɭɩɪɚɜɥɟɧɢɹ ɩɨ ɪɚɡɪɟɠɟɧɢɸ 

ɜ ɫɜɹɡɢ ɫ ɭɤɚɡɚɧɧɨɣ ɩɪɢɦɟɪɧɨɣ ɬɟɦɨɣ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ. 
ɗɬɨɬ ɨɛɴɟɤɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɬɨɩɨɱɧɭɸ ɤɚɦɟɪɭ ɫ ɜɤɥɸɱɟɧɧɵɦɢ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫ ɧɟɸ ɝɚɡɨɯɨɞɚɦɢ ɨɬ ɩɨɜɨɪɨɬɧɨɣ ɤɚɦɟɪɵ ɞɨ ɜɫɚɫɵɜɚɸɳɢɯ 
ɩɚɬɪɭɛɤɨɜ ɞɵɦɨɫɨɫɨɜ. 

ɍɩɪɚɜɥɹɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɟɦ ɞɥɹ ɪɚɡɪɟɠɟɧɢɹ ɹɜɥɹɟɬɫɹ ɢɡɦɟɧɟɧɢɟ 
ɪɚɫɯɨɞɚ ɨɬɫɚɫɵɜɚɟɦɵɯ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɨɩɪɟɞɟɥɹɟɦɨɝɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 
ɞɵɦɨɫɨɫɨɜ. ȼɨɡɦɭɳɚɸɳɢɦɢ ɜɨɡɞɟɣɫɬɜɢɹɦɢ ɡɞɟɫɶ ɹɜɥɹɸɬɫɹ ɢɡɦɟɧɟɧɢɹ ɪɚɫɯɨɞɚ 

ɜɨɡɞɭɯɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɢ ɤɨɬɥɚ,  ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɢɫɥɨɪɨɞɚ ɜ 

ɞɵɦɨɜɵɯ ɝɚɡɚɯ ɢ ɪɚɫɯɨɞɚ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚ ɩɪɢɫɨɫɚɯ ɱɟɪɟɡ ɧɟ ɩɥɨɬɧɨɫɬɢ 

ɨɛɦɭɪɨɜɤɢ. 

ɗɬɨɬ ɨɛɴɟɤɬ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɢɦɟɟɬ ɡɚɩɚɡɞɵɜɚɧɢɹ, ɨɛɥɚɞɚɟɬ ɦɚɥɨɣ 
ɢɧɟɪɰɢɨɧɧɨɫɬɶɸ ɢ ɫɭɳɟɫɬɜɟɧɧɵɦ ɫɚɦɨɜɵɪɚɜɧɢɜɚɧɢɟɦ. 

Ɉɫɨɛɟɧɧɨɫɬɶɸ ɷɬɨɝɨ ɨɛɴɟɤɬɚ ɹɜɥɹɸɬɫɹ ɤɨɥɟɛɚɧɢɹ ɪɚɡɪɟɠɟɧɢɹ ɫ ɚɦɩɥɢɬɭɞɨɣ 
30 –50 ɉɚ ɢ ɱɚɫɬɨɬɨɣ ɞɨ ɧɟɫɤɨɥɶɤɢɯ ɝɟɪɰ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɩɭɥɶɫɚɰɢɟɣ ɪɚɫɯɨɞɨɜ 

ɬɨɩɥɢɜɚ ɢ ɜɨɡɞɭɯɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɢ ɪɚɛɨɬɟ ɩɚɪɨɝɟɧɟɪɚɬɨɪɚ ɜ ɪɟɝɭɥɢɪɭɸɳɟɦ 

ɪɟɠɢɦɟ, ɦɨɝɭɬ ɩɪɨɢɫɯɨɞɢɬɶ ɱɚɫɬɵɟ ɫɭɳɟɫɬɜɟɧɧɵɟ ɢɡɦɟɧɟɧɢɹ ɬɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɢ 
ɢ ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɵɡɵɜɚɟɬ ɢɡɦɟɧɟɧɢɟ ɦɚɬɟɪɢɚɥɶɧɨɝɨ 

ɛɚɥɚɧɫɚ ɦɟɠɞɭ ɜɨɡɞɭɯɨɦ ɢ ɭɯɨɞɹɳɢɦɢ ɞɵɦɨɜɵɦɢ ɝɚɡɚɦɢ ɢ ɪɚɡɪɟɠɟɧɢɟɦ. 
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Ⱦɥɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɱɚɫɬɨɝɨ ɩɨɹɜɥɟɧɢɹ ɭɤɚɡɚɧɧɨɝɨ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɝɚɡɨɜɨɝɨ 

ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜɜɟɫɬɢ ɜ 

ɪɟɝɭɥɹɬɨɪ ɪɚɡɪɟɠɟɧɢɹ ɤɨɪɪɟɤɬɢɪɭɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ ɨɬ ɢɡɦɟɧɟɧɢɹ ɡɚɞɚɧɢɹ 
ɪɟɝɭɥɹɬɨɪɭ ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ. 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ, ɩɪɢɜɟɞɟɦ ɬɚɛɥɢɰɭ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ 
ɝɚɡɨɜɨɡɞɭɲɧɨɝɨ ɬɪɚɤɬɚ ɩɚɪɨɜɨɝɨ ɤɨɬɥɚ. 

 

Ɍɚɛɥɢɰɚ 2. ɇɟɨɛɯɨɞɢɦɵɟ ɤɨɧɬɪɨɥɢɪɭɟɦɵɟ ɩɚɪɚɦɟɬɪɵ 
 

 

ɉɚɪɚɦɟɬɪ ɋɩɨɫɨɛ 
ɢɡɦɟɪɟɧɢɹ 

Ⱦɢɫɤɪɟɬ- 
ɧɨɫɬɶ 

ɢɡɦɟɪɟɧɢɹ 

ɉɪɟɞɟɥɵ 
ɢɡɦɟɧɟɧɢɹ 

ɉɨɝɪɟɲɧɨɫɬɶ 
ɢɡɦɟɪɟɧɢɹ, % 

ɂɡɦɟɪɹɟɦɚɹ 
ɫɪɟɞɚ 

Ɍɟɦɩɟɪɚɬɭɪɚ 

 
Ɍɟɦɩɟɪɚɬɭɪɚ 

Ɍɟɦɩɟɪɚɬɭɪɚ 

 

Ɍɟɦɩɟɪɚɬɭɪɚ 
 
 
 
 

Ɍɟɦɩɟɪɚɬɭɪɚ 
 

Ⱦɚɜɥɟɧɢɟ 

 
Ⱦɚɜɥɟɧɢɟ 

 

 
 

ɉɟɪɟɩɚɞ 
ɞɚɜɥɟɧɢɹ 

 

 
 

Ɋɚɫɯɨɞ 

Ɋɚɡɪɟɠɟɧɢɟ 

Ɋɚɡɪɟɠɟɧɢɟ 

Ʉɨɧɰɟɧɬɪɚ- 
ɰɢɹ 

 

 

ɇɟɩɪɟɪɵɜɧɵɣ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ 
ɇɟɩɪɟɪɵɜɧɵɣ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ 
ɇɟɩɪɟɪɵɜɧɵɣ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ 

 
ɇɟɩɪɟɪɵɜɧɵɣ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ 
 

 
 

ɇɟɩɪɟɪɵɜɧɵɣ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ 

 

 
 

ɇɟɩɪɟɪɵɜɧɵɣ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ 
ɇɟɩɪɟɪɵɜɧɵɣ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ 

 
ɇɟɩɪɟɪɵɜɧɵɣ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ 
 

 
 

ɇɟɩɪɟɪɵɜɧɵɣ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ 
ɇɟɩɪɟɪɵɜɧɵɣ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ 
ɇɟɩɪɟɪɵɜɧɵɣ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ 

ɇɟɩɪɟɪɵɜɧɵɣ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ 

- 

 
- 

 
- 

 

 
 

- 
 
 
 
 

- 
 
 
 
 

- 
 

 
 

- 

 
- 

 

 
 

- 
 
 
 
 

- 

 
- 

 
- 

110-130 ºɋ 

 
90-100 ºɋ 

 
170-190 ºɋ 

 

 
 

180-200 ºɋ 
 
 
 
 

300-330 ºɋ 
 
 
 
 
 
 

2, 1-2, 5 

Ɇɉɚ 

 
1, 1-1, 3 

Ɇɉɚ 
 

 
 

0, 15-0, 45 

Ɇɉɚ 
 

 
 

3-6, ɬ/ɱ 

 
20-50 ɉɚ 

 
600-1300 ɉɚ 

0, 5 

 
0, 5 

 
0, 5 

 

 
 

1, 0 
 
 
 
 

1, 0 
 
 
 
 
 

 
 

0, 5 

 
0, 5 

 

 
 

0, 5 
 
 
 
 

0, 5 

 
0, 5 

 
0, 5 

Ɇɚɡɭɬɨɩɪɨ- 
ɜɨɞ ɤ ɤɨɬɥɭ 
ȼɨɡɞɭɯ ɡɚ 

ɤɨɥɨɪɢɮɟɪɨɦ 

ȼɨɡɞɭɯ ɡɚ ɜɨɡ-

ɞɭɯɨɩɨɞɨɝɪɟ- 

ɜɚɬɟɥɟɦ 
Ⱦɵɦɨɜɵɟ ɝɚ- 

ɡɵ ɩɨɫɥɟ ɜɨɡ- 

ɞɭɯɨɩɨɞɨɝɪɟ- 

ɜɚɬɟɥɹ 
Ⱦɵɦɨɜɵɟ ɝɚ- 

ɡɵ ɩɟɪɟɞ ɷɤɨ- 

ɧɨɦɚɣɡɟɪɨɦ 

2-ɣ ɫɬɭɩɟɧɢ  
 

 

Ɇɚɡɭɬ ɤ ɤɨɬɥɭ 

 
ȼɨɡɞɭɯ ɡɚ ɜɨɡ-

ɞɭɯɨɩɨɞɨɝɪɟ- 

ɜɚɬɟɥɟɦ 

ȼɨɡɞɭɯ ɞɨ ɢ 
ɩɨɫɥɟ ɜɨɡɞɭ- 

ɯɨɩɨɞɨɝɪɟɜɚ- 

ɬɟɥɹ 
Ɇɚɡɭɬɨɩɪɨɜɨɞ 

ɤ ɤɨɬɥɭ 
ȼɟɪɯɧɹɹ ɱɚɫɬɶ 

ɬɨɩɤɢ 
Ⱦɵɦɨɜɵɟ 

ɝɚɡɵ ɩɟɪɟɞ 
ɞɵɦɨɫɨɫɨɦ 
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Ɉɤɨɧɱɚɧɢɟ 
ɬɚɛɥ.1.2. 

 

ɉɚɪɚɦɟɬɪ ɋɩɨɫɨɛ 
ɢɡɦɟɪɟɧɢɹ 

Ⱦɢɫɤɪɟɬ- 
ɧɨɫɬɶ 

ɢɡɦɟɪɟɧɢɹ 

ɉɪɟɞɟɥɵ 
ɢɡɦɟɧɟɧɢɹ 

ɉɨɝɪɟɲɧɨɫɬɶ 
ɢɡɦɟɪɟɧɢɹ, % 

ɂɡɦɟɪɹɟɦɚɹ 
ɫɪɟɞɚ 

Ʉɨɧɰɟɧɬɪɚ- 
ɰɢɹ 

ɤɢɫɥɨɪɨɞɚ 

 
Ɍɨɤ 
ɧɚɝɪɭɡɤɢ 
Ɍɨɤ 
ɧɚɝɪɭɡɤɢ 

ɇɟɩɪɟɪɵɜɧɵɣ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ 

 

 
 

ɇɟɩɪɟɪɵɜɧɵɣ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ 
ɇɟɩɪɟɪɵɜɧɵɣ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ 

- 
 
 
 
 

- 

 
- 

3-7 % 
 
 
 
 

150-180 Ⱥ 

 
200-250 Ⱥ 

0, 5 
 
 
 
 

0, 5 

 
0, 5 

Ⱦɵɦɨɜɵɟ ɝɚ- 
ɡɵ ɡɚ ɜɨɡɞɭ-

ɯɨɩɨɞɨɝɪɟɜɚ- 

ɬɟɥɟɦ 

ɉɪɢɜɨɞ 
ɜɟɧɬɢɥɹɬɨɪɚ 
ɉɪɢɜɨɞ 
ɞɵɦɨɫɨɫɚ 

 

ɉɨɥɭɱɟɧɧɚɹ ɢɧɮɨɪɦɚɰɢɹ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɜ ɬɚɛɥ. 2, ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ 

ɫɢɫɬɟɦɚɯ ɭɩɪɚɜɥɟɧɢɹ ɩɚɪɚɦɟɬɪɚɦɢ ɝɚɡɨɜɨɡɞɭɲɧɨɝɨ ɬɪɚɤɬɚ ɞɥɹ ɩɨɤɚɡɚɧɢɹ, 

ɪɟɝɢɫɬɪɚɰɢɢ ɢ ɞɥɹ ɫɦɟɧɧɵɯ ɢ ɫɭɬɨɱɧɵɯ ɪɚɩɨɪɬɨɜ ɨ ɪɚɛɨɬɟ ɩɚɪɨɜɨɝɨ ɤɨɬɥɚ. 

 

2.2. Ɋɚɡɪɚɛɨɬɤɚ ɋȺɍ ɩɚɪɚɦɟɬɪɨɦ 

2.2.1. Ɉɛɨɫɧɨɜɚɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɤ ɋȺɍ 

 

ȼ ɷɬɨɦ ɩɨɞɪɚɡɞɟɥɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢɡɦɟɧɟɧɢɟ 

ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɢɥɢ ɭɩɪɚɜɥɹɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ ɩɪɢ ɪɚɛɨɬɟ ɫɭɳɟɫɬɜɭɸɳɟɣ 

ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɢ ɫɞɟɥɚɬɶ ɡɚɤɥɸɱɟɧɢɟ ɨ ɫɨɨɬɜɟɬɫɬɜɢɢ 

ɋȺɊ ɢɥɢ ɋȺɍ ɩɚɪɚɦɟɬɪɚɦ, ɬɪɟɛɨɜɚɧɢɹɦ ɪɟɝɥɚɦɟɧɬɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɩɪɨɰɟɫɫɚ ɢ ɡɚɞɚɧɧɨɣ ɬɨɱɧɨɫɬɢ ɭɩɪɚɜɥɟɧɢɹ. 

 ȼ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɬɪɟɧɞɵ 

ɩɚɪɚɦɟɬɪɚ, ɞɢɚɝɪɚɦɦɵ, ɞɚɧɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɯ ɚɧɚɥɢɡɨɜ ɢ ɫɦɟɧɧɵɯ ɠɭɪɧɚɥɨɜ 

ɢ ɞɪ. 

Ⱦɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɨɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɩɪɨɰɟɫɫɚ 

ɭɩɪɚɜɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɦ, ɤ ɬɟɯɧɢɱɟɫɤɢɦ ɫɪɟɞɫɬɜɚɦ, ɢɧɮɨɪɦɚɰɢɨɧɧɨɦɭ ɢ 

ɦɟɬɪɨɥɨɝɢɱɟɫɤɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ, ɪɟɠɢɦɚɦ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɢ ɟɟ 

ɧɚɞɟɠɧɨɫɬɢ.  

ɉɪɢ ɜɵɛɨɪɟ ɤɪɢɬɟɪɢɹ (ɤɪɢɬɟɪɢɟɜ) ɤɚɱɟɫɬɜɚ ɩɪɨɰɟɫɫɚ ɭɩɪɚɜɥɟɧɢɹ 

ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɬɪɟɛɨɜɚɧɢɹ 

ɤ ɤɚɱɟɫɬɜɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ ɩɪɨɞɭɤɰɢɢ. 
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ȼɵɛɨɪ ɤɪɢɬɟɪɢɹ ɢɥɢ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɩɪɨɰɟɫɫɚ ɭɩɪɚɜɥɟɧɢɹ 

ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɟɲɟɧɢɟ ɞɜɭɯ ɡɚɞɚɱ: 
ɭɩɪɚɜɥɟɧɢɹ ɩɨ ɡɚɞɚɧɢɸ ɢ ɤɨɦɩɟɧɫɚɰɢɢ ɜɨɡɦɭɳɚɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ. 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɪɚɛɨɬɟ ɋȺɍ ɡɚɞɚɸɬɫɹ, ɢɫɯɨɞɹ ɢɡ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ, 

ɞɨɩɭɫɬɢɦɵɯ ɨɬɤɥɨɧɟɧɢɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ, ɧɚɡɧɚɱɟɧɢɹ ɫɢɫɬɟɦɵ 
ɭɩɪɚɜɥɟɧɢɹ ɢ ɞɪ.  

ȿɫɥɢ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɪɚɛɨɬɚ ɫɢɫɬɟɦɵ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɡɚɞɚɧɢɹ, ɬɨɝɞɚ 

ɫɥɟɞɭɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɤɪɢɬɟɪɢɟɜ ɢɥɢ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɜɪɟɦɹ 
ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɩɟɪɟɪɟɝɭɥɢɪɨɜɚɧɢɟ.  

ɉɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɩɪɢ ɤɨɦɩɟɧɫɚɰɢɢ 
ɜɨɡɦɭɳɟɧɢɣ ɩɨɤɚɡɚɬɟɥɶ ɤɚɱɟɫɬɜɚ ɡɚɜɢɫɢɬ ɨɬ ɯɚɪɚɤɬɟɪɚ ɜɨɡɦɭɳɚɸɳɢɯ 
ɜɨɡɞɟɣɫɬɜɢɣ.  

ɉɪɢ ɫɬɭɩɟɧɱɚɬɨɦ ɢɡɦɟɧɟɧɢɢ ɜɨɡɦɭɳɟɧɢɹ, ɯɚɪɚɤɬɟɪɧɨɦ ɩɪɢ ɢɡɦɟɧɟɧɢɢ 
ɧɚɝɪɭɡɤɢ ɚɝɪɟɝɚɬɨɜ, ɬɚɤɠɟ ɢɫɩɨɥɶɡɭɸɬɫɹ: ɜɪɟɦɹ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ, 

ɦɚɤɫɢɦɚɥɶɧɨɟ ɨɬɤɥɨɧɟɧɢɟ, ɩɟɪɟɪɟɝɭɥɢɪɨɜɚɧɢɟ.  
ȿɫɥɢ ɜɨɡɦɭɳɟɧɢɹ ɧɨɫɹɬ ɫɥɭɱɚɣɧɵɣ ɯɚɪɚɤɬɟɪ, ɬɨ ɩɪɢ ɮɨɪɦɭɥɢɪɨɜɚɧɢɢ 

ɬɪɟɛɨɜɚɧɢɣ ɤ ɪɚɛɨɬɟ ɫɢɫɬɟɦɵ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɤɪɢɬɟɪɢɢ, 

ɧɚɩɪɢɦɟɪ, ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɨɟ ɨɬɤɥɨɧɟɧɢɟ ɢɥɢ ɞɢɫɩɟɪɫɢɸ ɨɲɢɛɤɢ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

 

2.2.2. ȼɵɛɨɪ ɫɩɨɫɨɛɚ ɭɩɪɚɜɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɦ 

 

ȼ ɷɬɨɦ ɩɨɞɪɚɡɞɟɥɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɦɨɣ ȼɄɊ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ 
ɢɡɜɟɫɬɧɵɣ ɢɥɢ ɪɚɡɪɚɛɨɬɚɬɶ ɧɨɜɵɣ ɫɩɨɫɨɛ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 
ɩɚɪɚɦɟɬɪɨɦ ɧɚ ɨɫɧɨɜɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɢ ɩɚɬɟɧɬɧɨɝɨ ɩɨɢɫɤɚ.  

Ɂɞɟɫɶ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɦɨɬɪɟɬɶ ɜɨɡɦɨɠɧɵɟ ɫɩɨɫɨɛɵ ɭɩɪɚɜɥɟɧɢɹ 
ɩɚɪɚɦɟɬɪɨɦ, ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢɯ ɩɪɟɢɦɭɳɟɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɢ ɜɵɛɪɚɬɶ 

(ɢɥɢ ɪɚɡɪɚɛɨɬɚɬɶ) ɨɤɨɧɱɚɬɟɥɶɧɨ ɫɩɨɫɨɛ ɭɩɪɚɜɥɟɧɢɹ, ɤɨɬɨɪɵɣ ɨɛɟɫɩɟɱɢɜɚɥ ɛɵ 
ɬɪɟɛɨɜɚɧɢɹ ɪɟɝɥɚɦɟɧɬɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɡɚɞɚɧɧɭɸ ɬɨɱɧɨɫɬɶ 
ɭɩɪɚɜɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɦ. 
 ɉɪɢ ɜɵɛɨɪɟ ɫɩɨɫɨɛɚ ɭɩɪɚɜɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɦ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ 
ɜɥɢɹɧɢɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ ɧɚ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
ɨɛɴɟɤɬɚ (ɭɞɟɥɶɧɵɟ ɪɚɫɯɨɞɵ ɫɵɪɶɹ, ɷɧɟɪɝɢɢ, ɯɢɦɢɤɚɬɨɜ, ɩɚɪɚ, ɜɨɞɵ ɢ ɞɪ.) ɢ 
ɤɚɱɟɫɬɜɟɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɚ (ɬɪɟɛɨɜɚɧɢɹ ɪɟɝɥɚɦɟɧɬɚ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ). Ⱥɧɚɥɢɡɢɪɭɹ ɜɨɡɦɨɠɧɵɟ ɫɩɨɫɨɛɵ ɭɩɪɚɜɥɟɧɢɹ 
ɩɚɪɚɦɟɬɪɨɦ, ɫɥɟɞɭɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɢɯ ɩɪɟɢɦɭɳɟɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ. 
Ɉɤɨɧɱɚɬɟɥɶɧɵɣ ɜɵɛɨɪ ɫɩɨɫɨɛɚ ɭɩɪɚɜɥɟɧɢɹ ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɭɞɨɜɥɟɬɜɨɪɟɧɢɢ 
ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɫɢɫɬɟɦɟ ɭɩɪɚɜɥɟɧɢɹ ɢ ɜɨɡɦɨɠɧɵɦ ɭɫɬɪɚɧɟɧɢɟɦ 
ɯɨɬɹ ɛɵ ɨɞɧɨɝɨ ɢɡ ɢɦɟɸɳɢɯɫɹ ɫɭɳɟɫɬɜɟɧɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ ɫɭɳɟɫɬɜɭɸɳɟɣ ɧɚ 
ɩɪɟɞɩɪɢɹɬɢɢ ɋȺɍ.  
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Ⱦɥɹ ɭɩɪɨɳɟɧɢɹ ɩɪɨɰɟɞɭɪɵ ɜɵɛɨɪɚ ɫɩɨɫɨɛɚ ɭɩɪɚɜɥɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ 

ɪɚɫɫɦɨɬɪɟɬɶ ɫɬɪɭɤɬɭɪɭ ɦɨɞɟɥɢ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ ɜ ɨɬɧɨɲɟɧɢɢ 

ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ. Ɉɰɟɧɢɬɶ ɡɧɚɱɢɦɨɫɬɶ ɜɥɢɹɧɢɹ ɩɚɪɚɦɟɬɪɨɜ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɧɚ ɪɟɝɭɥɢɪɭɟɦɵɣ ɩɚɪɚɦɟɬɪ ɫ ɰɟɥɶɸ ɜɵɛɨɪɚ 

ɧɚɢɛɨɥɟɟ ɩɪɢɟɦɥɟɦɨɝɨ ɤɚɧɚɥɚ ɭɩɪɚɜɥɟɧɢɹ ɫ ɭɱɟɬɨɦ ɨɝɪɚɧɢɱɟɧɢɣ ɫɨ ɫɬɨɪɨɧɵ 

ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɞɥɹ ɩɪɨɰɟɫɫɚ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɂɫɩɨɥɶɡɭɹ ɫɬɪɭɤɬɭɪɭ ɦɨɞɟɥɢ 

ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ, ɨɰɟɧɢɜɚɸɬ ɜɥɢɹɧɢɟ ɜɨɡɦɭɳɚɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ 

ɩɪɨɰɟɫɫ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɚɪɚɦɟɬɪɚ. ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɩɨɞɚɜɥɟɧɢɹ ɨɫɧɨɜɧɵɯ 

ɜɨɡɦɭɳɚɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɢɥɢ ɜɵɩɨɥɧɟɧɢɟ ɭɫɥɨɜɢɣ ɢɧɜɚɪɢɚɧɬɧɨɫɬɢ ɋȺɍ ɤ 

ɨɫɧɨɜɧɨɦɭ ɜɨɡɦɭɳɟɧɢɸ ɩɨɦɨɠɟɬ ɨɛɥɟɝɱɢɬɶ ɜɵɛɨɪ ɫɩɨɫɨɛɚ ɭɩɪɚɜɥɟɧɢɹ ɢ 

ɫɬɪɭɤɬɭɪɭ ɩɪɟɞɥɚɝɚɟɦɨɣ ɤ ɪɚɡɪɚɛɨɬɤɟ ɋȺɍ. 

 ɇɚɩɪɢɦɟɪ, ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɜɥɚɠɧɨɫɬɶɸ ɛɭɦɚɝɢ ɢɥɢ ɤɚɪɬɨɧɚ ɧɚ ȻȾɆ 

ɢɥɢ ɄȾɆ ɨɫɧɨɜɧɵɦ ɫɩɨɫɨɛɨɦ ɭɩɪɚɜɥɟɧɢɹ ɹɜɥɹɟɬɫɹ ɤɚɫɤɚɞɧɵɣ, ɜɤɥɸɱɚɸɳɢɣ 

ɫɬɚɛɢɥɢɡɢɪɭɸɳɢɣ ɜɧɭɬɪɟɧɧɢɣ ɤɨɧɬɭɪ ɭɩɪɚɜɥɟɧɢɹ ɞɚɜɥɟɧɢɟɦ ɩɚɪɚ, 

ɩɨɫɬɭɩɚɸɳɟɝɨ ɜ ɜɟɞɭɳɭɸ ɝɪɭɩɩɭ ɫɭɲɢɥɶɧɵɯ ɰɢɥɢɧɞɪɨɜ, ɢ ɡɚɞɚɸɳɢɣ 

(ɜɧɟɲɧɢɣ) ɤɨɧɬɭɪ ɭɩɪɚɜɥɟɧɢɹ ɜɥɚɠɧɨɫɬɶɸ.  

 Ⱦɥɹ ɭɥɭɱɲɟɧɢɹ ɞɢɧɚɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɋȺɍ ɢ ɩɨɜɵɲɟɧɢɹ ɬɨɱɧɨɫɬɢ 

ɭɩɪɚɜɥɟɧɢɹ ɜɥɚɠɧɨɫɬɶɸ, ɧɚɩɪɢɦɟɪ, ɤɚɪɬɨɧɚ, ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜɜɨɞɢɬɶ 

ɭɩɪɟɠɞɚɸɳɢɟ ɤɨɪɪɟɤɬɢɪɭɸɳɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɜ ɤɨɧɬɭɪ ɭɩɪɚɜɥɟɧɢɹ ɩɨ ɤɚɧɚɥɚɦ 

ɜɨɡɦɭɳɟɧɢɣ, ɜɥɢɹɸɳɢɦ ɧɚ ɜɥɚɠɧɨɫɬɶ ɤɚɪɬɨɧɚ, ɧɚɩɪɢɦɟɪ, ɢɡɦɟɧɟɧɢɟ ɦɚɫɫɵ 

ɦɟɬɪɚ ɤɜɚɞɪɚɬɧɨɝɨ ɤɚɪɬɨɧɧɨɝɨ ɩɨɥɨɬɧɚ, ɤɨɬɨɪɚɹ ɪɟɝɭɥɢɪɭɟɬɫɹ ɢɡɦɟɧɟɧɢɟɦ 

ɪɚɫɯɨɞɚ ɤɚɪɬɨɧɧɨɣ ɦɚɫɫɵ ɢɡ ɧɚɩɭɫɤɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɫɟɬɨɱɧɵɣ ɫɬɨɥ ɄȾɆ. 

ɗɬɢ ɞɜɚ ɩɚɪɚɦɟɬɪɚ ɤɚɪɬɨɧɧɨɝɨ ɩɨɥɨɬɧɚ ɫɜɹɡɚɧɵ ɦɟɠɞɭ ɫɨɛɨɣ: ɜɥɚɠɧɨɫɬɶ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬɧɨɲɟɧɢɟɦ ɦɚɫɫɵ ɜɥɚɝɢ ɜ ɤɚɪɬɨɧɧɨɦ ɩɨɥɨɬɧɟ ɤ ɦɚɫɫɟ ɦɟɬɪɚ 

ɤɜɚɞɪɚɬɧɨɝɨ ɷɬɨɝɨ ɠɟ ɩɨɥɨɬɧɚ ɢ ɥɸɛɨɟ ɢɡɦɟɧɟɧɢɟ ɨɞɧɨɝɨ ɢɡ ɷɬɢɯ ɩɚɪɚɦɟɬɪɨɜ 

ɩɪɢɜɟɞɟɬ ɤ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦɭ ɢɡɦɟɧɟɧɢɸ ɞɪɭɝɨɝɨ.  

Ɋɚɫɫɦɨɬɪɢɦ ɟɳɟ ɨɞɢɧ ɩɪɢɦɟɪ ɜɵɛɨɪɚ ɫɩɨɫɨɛɚ ɭɩɪɚɜɥɟɧɢɹ ɢ ɫɢɫɬɟɦɵ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɜɵɛɪɚɧɧɨɝɨ ɫɩɨɫɨɛɚ. Ɍɚɤ, ɜ 

ɩɪɨɰɟɫɫɟ ɩɨɞɝɨɬɨɜɤɢ ɱɟɪɧɨɝɨ ɳɟɥɨɤɚ ɤ ɫɠɢɝɚɧɢɸ ɜ ɬɨɩɤɟ 

ɫɨɞɨɪɟɝɟɧɟɪɚɰɢɨɧɧɨɝɨ ɤɨɬɥɚ (ɋɊɄ) ɫ ɰɟɥɶɸ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ (ɪɟɝɟɧɟɪɚɰɢɢ) 
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ɫɜɨɣɫɬɜ ɦɢɧɟɪɚɥɶɧɵɯ ɜɟɳɟɫɬɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ ɱɟɪɧɨɝɨ ɳɟɥɨɤɚ, ɜɚɠɧɭɸ 

ɪɨɥɶ ɢɝɪɚɟɬ ɪɚɡɦɟɪ ɤɚɩɟɥɶ ɱɟɪɧɨɝɨ ɳɟɥɨɤɚ ɜ ɬɨɩɤɟ ɤɨɬɥɚ, ɪɚɫɩɵɥɹɟɦɨɝɨ 

ɳɟɥɨɤɨɜɵɦɢ ɮɨɪɫɭɧɤɚɦɢ. Ɋɚɡɦɟɪ ɤɚɩɟɥɶ ɳɟɥɨɤɚ ɢ ɟɝɨ ɜɥɚɠɧɨɫɬɶ ɜɥɢɹɸɬ ɧɚ 

ɩɪɨɰɟɫɫ ɫɭɲɤɢ ɤɚɩɟɥɶ ɱɟɪɧɨɝɨ ɳɟɥɨɤɚ ɜ ɩɟɪɢɨɞ ɢɯ ɩɚɞɟɧɢɹ ɧɚ «ɨɝɚɪɨɤ» ɜ 

ɩɨɞɨɜɨɣ ɱɚɫɬɢ ɬɨɩɤɢ ɤɨɬɥɚ. Ʉɪɭɩɧɵɟ ɤɚɩɥɢ ɱɟɪɧɨɝɨ ɳɟɥɨɤɚ ɛɭɞɭɬ ɢɦɟɬɶ 

ɛɨɥɶɲɭɸ ɨɫɬɚɬɨɱɧɭɸ ɜɥɚɠɧɨɫɬɶ ɜ ɦɨɦɟɧɬ ɞɨɫɬɢɠɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ «ɨɝɚɪɤɚ» 

ɢ ɩɪɢɜɨɞɢɬɶ ɤ ɟɝɨ ɨɫɬɵɜɚɧɢɸ, ɬ.ɟ. ɩɨɧɢɠɟɧɢɸ ɬɟɦɩɟɪɚɬɭɪɵ ɫɥɨɹ, ɱɬɨ 

ɡɚɦɟɞɥɢɬ ɫɤɨɪɨɫɬɢ ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɦɢɧɟɪɚɥɶɧɵɯ 

ɜɟɳɟɫɬɜ ɱɟɪɧɨɝɨ ɳɟɥɨɤɚ, ɚ ɩɪɢ ɞɚɥɶɧɟɣɲɟɦ ɫɧɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɤ 

ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɷɬɢɯ ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ. Ɉɛɪɚɡɨɜɚɧɢɟ ɩɪɢ 

ɪɚɫɩɵɥɟ ɦɚɥɵɯ ɩɨ ɪɚɡɦɟɪɭ ɤɚɩɟɥɶ ɱɟɪɧɨɝɨ ɳɟɥɨɤɚ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 

ɛɵɫɬɪɨɦɭ ɢɯ ɜɵɫɵɯɚɧɢɸ ɢ ɩɨɜɵɲɟɧɢɸ ɜɟɪɨɹɬɧɨɫɬɢ ɢɯ ɭɧɨɫɚ ɢɡ ɬɨɩɨɱɧɨɝɨ 

ɩɪɨɫɬɪɚɧɫɬɜɚ ɤɨɬɥɚ ɡɚ ɫɱɟɬ ɛɨɥɶɲɨɣ ɫɤɨɪɨɫɬɢ ɜɨɫɯɨɞɹɳɟɝɨ ɩɨɬɨɤɚ ɞɵɦɨɜɵɯ 

ɝɚɡɨɜ. Ɍɚɤɨɟ ɤɚɱɟɫɬɜɨ ɭɩɪɚɜɥɹɟɦɨɝɨ ɪɚɫɩɵɥɚ ɱɟɪɧɨɝɨ ɳɟɥɨɤɚ ɫɨɡɞɚɫɬ ɭɫɥɨɜɢɹ 

ɩɨɜɵɲɟɧɧɵɯ ɩɨɬɟɪɶ ɯɢɦɢɤɚɬɨɜ, ɫɧɢɠɟɧɢɹ ɤɚɱɟɫɬɜɚ ɩɪɨɰɟɫɫɚ ɪɟɝɟɧɟɪɚɰɢɢ 

ɯɢɦɢɤɚɬɨɜ ɢ ɭɦɟɧɶɲɟɧɢɹ ɜɵɯɨɞɚ ɢɡ ɬɨɩɤɢ ɋɊɄ ɩɥɚɜɚ. Ʉɪɨɦɟ ɬɨɝɨ, 

ɩɨɜɵɲɟɧɧɵɟ ɩɵɥɟɜɢɞɧɵɟ ɷɦɢɫɫɢɢ ɦɢɧɟɪɚɥɶɧɨɣ ɱɚɫɬɢ ɱɟɪɧɨɝɨ ɳɟɥɨɤɚ ɢɡ 

ɬɨɩɤɢ ɡɚ ɫɱɟɬ ɢɯ ɨɫɚɠɞɟɧɢɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɹɯ ɧɚɝɪɟɜɚ ɩɚɪɨɜɨɞɹɧɨɝɨ ɬɪɚɤɬɚ 

ɫɧɢɡɹɬ ɩɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɋɊɄ ɩɪɢ ɬɨɣ ɠɟ ɟɝɨ ɳɟɥɨɤɨɜɨɣ ɧɚɝɪɭɡɤɟ, 

ɫɨɡɞɚɞɭɬ ɭɫɥɨɜɢɹ ɞɥɹ ɤɨɪɪɨɡɢɢ ɦɟɬɚɥɥɚ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ ɢ ɩɨɜɵɫɹɬ ɡɚɬɪɚɬɵ 

ɧɚ ɭɞɚɥɟɧɢɟ ɷɬɢɯ ɡɨɥɶɧɵɯ ɨɬɥɨɠɟɧɢɣ. ȼɫɟ ɷɬɨ ɩɪɢɜɟɞɟɬ ɤ ɫɧɢɠɟɧɢɸ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɋɊɄ. 

ɇɚ ɤɚɱɟɫɬɜɨ ɪɚɫɩɵɥɚ ɱɟɪɧɨɝɨ ɳɟɥɨɤɚ ɜɥɢɹɸɬ ɟɝɨ ɞɚɜɥɟɧɢɟ ɢ ɜɹɡɤɨɫɬɶ 

ɩɟɪɟɞ ɳɟɥɨɤɨɜɵɦɢ ɮɨɪɫɭɧɤɚɦɢ. ȼɟɥɢɱɢɧɚ ɞɚɜɥɟɧɢɹ ɳɟɥɨɤɚ ɩɟɪɟɞ 

ɮɨɪɫɭɧɤɚɦɢ ɪɟɝɭɥɢɪɭɟɬɫɹ ȺɋɊ (ɪɢɫ.3) ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɝɪɭɡɤɢ ɋɊɄ ɩɨ 

ɱɟɪɧɨɦɭ ɳɟɥɨɤɭ ɢ ɤɨɥɢɱɟɫɬɜɭ ɜɤɥɸɱɟɧɧɵɯ ɮɨɪɫɭɧɨɤ ɡɚ ɫɱɟɬ ɤɥɚɩɚɧɚ 

ɢɡɦɟɧɟɧɢɹ ɪɚɫɯɨɞɚ ɱɟɪɧɨɝɨ ɳɟɥɨɤɚ ɜ ɨɛɪɚɬɧɨɦ ɩɨɬɨɤɟ ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɷɬɨɬ 

ɪɚɫɯɨɞ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɧɭɥɟɜɵɦ. 
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ȼɹɡɤɨɫɬɶ ɱɟɪɧɨɝɨ ɳɟɥɨɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɜ ɧɟɦ 

ɚɛɫɨɥɸɬɧɨ ɫɭɯɢɯ ɜɟɳɟɫɬɜ (ɚ.ɫ.ɜ.) ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɚ.ɫ.ɜ. ɧɚ ɞɚɧɧɨɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɭɱɚɫɬɤɟ ɧɟɜɨɡɦɨɠɧɨ, 

ɩɨɷɬɨɦɭ ɝɪɭɛɨɫɬɶ ɪɚɫɩɵɥɚ (ɪɚɡɦɟɪ ɤɚɩɟɥɶ ɳɟɥɨɤɚ) ɦɨɠɟɬ ɪɟɝɭɥɢɪɨɜɚɬɶɫɹ ɡɚ 

ɫɱɟɬ ɬɟɦɩɟɪɚɬɭɪɵ ɳɟɥɨɤɚ ɩɟɪɟɞ ɮɨɪɫɭɧɤɚɦɢ, ɬ.ɟ. ɡɚ ɫɱɟɬ ɢɡɦɟɧɟɧɢɹ ɪɚɫɯɨɞɚ 

ɩɚɪɚ ɜ ɩɨɞɨɝɪɟɜɚɬɟɥɶ ɳɟɥɨɤɚ.  

 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɪɢ ɜɵɛɨɪɟ ɫɩɨɫɨɛɚ ɭɩɪɚɜɥɟɧɢɹ ɜ ȺɋɊ ɫɥɟɞɭɟɬ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɬɪɭɤɬɭɪɧɭɸ ɫɯɟɦɭ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɩɨɞɨɝɪɟɜɚɬɟɥɹ 

ɱɟɪɧɨɝɨ ɳɟɥɨɤɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɚ ɪɢɫ.4. 

 

 

 

Ч.̺ ̛̚ ̭̥е̛̭теля ̭ 
̭ул̴̽̌то̥ 

ʿодо̬̐е̏̌тел̽ 
̺елок̌ 

ʿ̬̌ 

ˇо̬̭у̦к̛ 

О̬̍̌т̦̼̜ поток 
̶̛̬куля̶̛̛ ч.̺.  

Ɋɢɫ.3. ɍɩɪɨɳɟɧɧɚɹ ɫɯɟɦɚ ɩɪɨɰɟɫɫɚ ɩɨɞɝɨɬɨɜɤɢ ɱɟɪɧɨɝɨ ɳɟɥɨɤɚ ɤ 
ɫɠɢɝɚɧɢɸ ɜ ɋɊɄ 

 



23 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫ.4. ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɱɟɪɧɨɝɨ 
ɳɟɥɨɤɚ 

Ɉɛɨɡɧɚɱɟɧɢɹ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɧɚ ɪɢɫ. 4: 

Fɱɳ,Fɩ- ɪɚɫɯɨɞɵ ɱɟɪɧɨɝɨ ɳɟɥɨɤɚ ɢ ɩɚɪɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; 

Ɍɱɳ,Ɍɱɳ
ɜɵɯ

- ɬɟɦɩɟɪɚɬɭɪɵ ɱɟɪɧɨɝɨ ɳɟɥɨɤɚ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɩɨɞɨɝɪɟɜɚɬɟɥɹ; 

ɋɚɫɜ- ɤɨɧɰɟɧɬɪɚɰɢɹ ɚ.ɫ.ɜ. ɜ ɱɟɪɧɨɦ ɳɟɥɨɤɟ; 

Wɨɛ1 (ɪ)- Wɨɛ4 (ɪ)- ɩɟɪɟɞɚɬɨɱɧɵɟ ɮɭɧɤɰɢɢ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɱɟɪɧɨɝɨ ɳɟɥɨɤɚ ɩɨ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɤɚɧɚɥɚɦ ɫɬɪɭɤɬɭɪɵ ɦɨɞɟɥɢ. 

ɉɟɪɟɞɚɬɨɱɧɵɟ ɮɭɧɤɰɢɢ ɩɨ ɜɫɟɦ ɤɚɧɚɥɚɦ ɫɬɪɭɤɬɭɪɵ ɦɨɞɟɥɢ ɛɭɞɟɬ 
ɢɦɟɬɶ ɜɢɞ ɚɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɡɜɟɧɚ ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ ɫ ɧɟɛɨɥɶɲɢɦ 
ɬɪɚɧɫɩɨɪɬɧɵɦ ɡɚɩɚɡɞɵɜɚɧɢɟɦ. Ʉɚɧɚɥɨɦ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɨɣ 
ɳɟɥɨɤɚ ɧɚ ɜɵɯɨɞɟ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɛɭɞɟɬ ɢɡɦɟɧɟɧɢɟ ɪɚɫɯɨɞɚ ɩɚɪɚ, ɚ ɨɫɬɚɥɶɧɵɟ 
ɤɚɧɚɥɵ ɨɬɧɨɫɹɬɫɹ ɤ ɜɨɡɦɭɳɚɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ. ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ 
ɜɨɡɦɭɳɟɧɢɹ ɧɚ ɤɚɱɟɫɬɜɨ ɪɚɫɩɵɥɚ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɢɡɦɟɧɟɧɢɟ ɪɚɫɯɨɞɚ ɱɟɪɧɨɝɨ 
ɳɟɥɨɤɚ ɧɚ ɜɯɨɞɟ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɫɜɹɡɚɧɧɨɟ ɫ ɢɡɦɟɧɟɧɢɟɦ ɧɚɝɪɭɡɤɢ ɋɊɄ ɩɨ 
ɳɟɥɨɤɭ. ɋɭɳɟɫɬɜɭɸɳɢɟ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ȺɋɊ ɬɟɦɩɟɪɚɬɭɪɵ ɱɟɪɧɨɝɨ ɳɟɥɨɤɚ 
ɩɟɪɟɞ ɮɨɪɫɭɧɤɚɦɢ (ɪɢɫ.5), ɢɦɟɹ ɜɵɫɨɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɬɨɱɧɨɫɬɢ 

Wо̍ϭ;̬Ϳ 

Wо̍Ϯ;̬Ϳ 

Wо̍ϯ;̬Ϳ 

Wо̍ϰ;̬Ϳ 

Fч̺ ;̬Ϳ 

˃ч̺ ;̬Ϳ 

Fп ;̬Ϳ 

ˁ̭̌̏;̬Ϳ 

̵̼̏ 

˃ч̺ ;̬Ϳ  
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ɪɟɝɭɥɢɪɨɜɚɧɢɹ ± 0, 5 – 1, 0
ɨɋ, ɨɛɵɱɧɨ ɧɟ ɦɨɝɭɬ ɫɩɪɚɜɢɬɶɫɹ ɫ ɷɬɢɦ 

ɜɨɡɦɭɳɟɧɢɟɦ.  

 

Ɋɢɫ.5. ȺɋɊ ɬɟɦɩɟɪɚɬɭɪɵ ɱɟɪɧɨɝɨ ɳɟɥɨɤɚ ɧɚ ɜɵɯɨɞɟ ɩɨɞɨɝɪɟɜɚɬɟɥɹ (ɩɟɪɟɞ 
ɮɨɪɫɭɧɤɚɦɢ)  

ɉɨɷɬɨɦɭ ɜ ɫɭɳɟɫɬɜɭɸɳɭɸ ɨɞɧɨɤɨɧɬɭɪɧɭɸ ɨɞɧɨɢɦɩɭɥɶɫɧɭɸ ɫɢɫɬɟɦɭ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɳɟɥɨɤɚ ɧɚ ɜɵɯɨɞɟ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɞɥɹ ɩɨɜɵɲɟɧɢɹ 
ɤɚɱɟɫɬɜɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜɜɟɫɬɢ ɞɢɧɚɦɢɱɟɫɤɢɣ ɤɨɪɪɟɤɬɨɪ ɞɥɹ 
ɤɨɦɩɟɧɫɚɰɢɢ ɨɫɧɨɜɧɨɝɨ ɜɨɡɦɭɳɚɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ. Ⱥɥɝɨɪɢɬɦɢɱɟɫɤɚɹ 

ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ȺɋɊ ɬɟɦɩɟɪɚɬɭɪɵ ɱɟɪɧɨɝɨ ɳɟɥɨɤɚ ɫ ɞɢɧɚɦɢɱɟɫɤɨɣ 
ɤɨɪɪɟɤɰɢɟɣ ɩɨ ɪɚɫɯɨɞɭ ɳɟɥɨɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ.6. 

 

 

 

 

 

 

 

 

 

Ɋɢɫ.6. Ⱥɥɝɨɪɢɬɦɢɱɟɫɤɚɹ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ȺɋɊ ɬɟɦɩɟɪɚɬɭɪɵ ɳɟɥɨɤɚ ɧɚ 
ɜɵɯɨɞɟ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɫ ɞɢɧɚɦɢɱɟɫɤɨɣ ɤɨɪɪɟɤɰɢɟɣ ɩɨ ɪɚɫɯɨɞɭ ɳɟɥɨɤɚ 

 

 

Wɨɛ1(ɪ) 

Ɍɜɵɯ
ɱɳ(ɪ) 

Fɱɳ(ɪ) 

Δ(z) U(z) Fɩ(p) U(p) 

Wɞ (ɪ) 

Wɨɛ3(ɪ
) 

Wɢɭ(ɪ) ȺɊɆ Dɪɟɝ(z) Wɮ(ɪ) 

Wɞ (ɪ) 

T
ɡɞ

(z) 

Dɪɟɝ(z) 

Fɱɳ(z) 

Uɤɨɪ(z) 

Ɍ`
ɱɳ(ɪ) Ɍɱɳ(z) 
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Ɂɞɟɫɶ ȺɊɆ –ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ ɪɚɛɨɱɟɟ ɦɟɫɬɨ ɨɩɟɪɚɬɨɪɚ; 

Ɍɡɞ
(z), Ɍɜɵɯ

ɱɳ(p), Ɍ’
ɱɳ(p), Ɍɱɳ(z) – ɡɚɞɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɟ ɱɟɪɧɨɝɨ ɳɟɥɨɤɚ, 

ɬɟɦɩɟɪɚɬɭɪɚ ɳɟɥɨɤɚ ɧɚ ɜɵɯɨɞɟ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɜɟɥɢɱɢɧɚ ɬɟɦɩɟɪɚɬɭɪɵ ɳɟɥɨɤɚ 

ɧɚ ɜɵɯɨɞɟ ɞɚɬɱɢɤɚ ɜ ɜɢɞɟ ɭɧɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɫɢɝɧɚɥɚ ɢ ɞɢɫɤɪɟɬɧɨɟ ɡɧɚɱɟɧɢɟ 

ɧɚ ɜɯɨɞɟ ɫɭɦɦɚɬɨɪɚ ɰɢɮɪɨɜɨɝɨ ɪɟɝɭɥɹɬɨɪɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; 

Fɱɳ(ɪ) –ɪɚɫɯɨɞ ɱɟɪɧɨɝɨ ɳɟɥɨɤɚ ɧɚ ɜɯɨɞɟ ɩɨɞɨɝɪɟɜɚɬɟɥɹ; 

Fɩ(ɪ) –ɪɚɫɯɨɞ ɩɚɪɚ ɜ ɳɟɥɨɤɨɜɨɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶ; 

Δ(z) – ɨɲɢɛɤɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ; 

U(z), U(ɪ), – ɡɧɚɱɟɧɢɟ ɭɩɪɚɜɥɹɸɳɟɝɨ ɫɢɝɧɚɥɚ ɫ ɪɟɝɭɥɹɬɨɪɚ, ɷɤɫɬɪɚɩɨɥɹɬɨɪɚ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; 

Wɞ (p), Wɨɛ3 (p), Wɨɛ1, (p), Wɢɭ(p), Wɮ(p), Dɪɟɝ(z) - ɩɟɪɟɞɚɬɨɱɧɵɟ ɮɭɧɤɰɢɢ 

ɞɚɬɱɢɤɚ ɬɟɦɩɟɪɚɬɭɪɵ, ɨɛɴɟɤɬɚ ɩɨ ɤɚɧɚɥɭ ɭɩɪɚɜɥɟɧɢɹ ɢ ɜɨɡɦɭɳɟɧɢɹ, 

ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɷɤɫɬɪɚɩɨɥɹɬɨɪɚ (ɮɢɤɫɚɬɨɪɚ), ɞɢɫɤɪɟɬɧɨɝɨ 

ɪɟɝɭɥɹɬɨɪɚ. 

Ɋɟɚɥɢɡɚɰɢɹ ȺɋɊ ɬɟɦɩɟɪɚɬɭɪɵ ɱɟɪɧɨɝɨ ɳɟɥɨɤɚ, ɩɨɤɚɡɚɧɧɚɹ ɧɚ ɪɢɫ.6, 

ɩɨɡɜɨɥɢɬ ɨɛɟɫɩɟɱɢɬɶ ɥɭɱɲɢɣ ɪɚɫɩɵɥ ɱɟɪɧɨɝɨ ɳɟɥɨɤɚ ɢ ɩɨɜɵɫɢɬɶ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɋɊɄ. 

 

2.2.3. ȼɵɛɨɪ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ ɭɩɪɚɜɥɟɧɢɹ 

ɋɥɟɞɭɟɬ ɜɵɛɪɚɬɶ ɜɫɟ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ 

ɪɟɚɥɢɡɚɰɢɢ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɞɚɧɧɵɦ ɩɚɪɚɦɟɬɪɨɦ, ɢ ɜɵɩɨɥɧɢɬɶ ɪɚɫɱёɬ 

ɨɞɧɨɝɨ ɢɡ ɧɢɯ, ɧɚɩɪɢɦɟɪ, ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɨɪɝɚɧɚ ɢɥɢ ɪɚɫɱɟɬ ɦɟɬɪɨɥɨɝɢɱɟɫɤɢɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɚɧɚɥɚ ɢɡɦɟɪɟɧɢɹ ɋȺɍ. 

ȼɵɛɨɪ ɞɨɥɠɟɧ ɩɪɨɜɨɞɢɬɶɫɹ ɧɚ ɨɫɧɨɜɟ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɬɟɯɧɢɤɨ-

ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫɪɚɜɧɢɜɚɟɦɵɯ ɫɪɟɞɫɬɜ. Ⱦɨɥɠɧɨ ɛɵɬɶ 

ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɜɚɪɢɚɧɬɨɜ ɩɨ ɤɚɠɞɨɦɭ ɫɪɟɞɫɬɜɭ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ 

ɭɩɪɚɜɥɟɧɢɹ ɫ ɬɚɛɥɢɰɟɣ ɫɪɚɜɧɢɜɚɟɦɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ.  



26 

 

Ⱦɥɹ ɤɚɠɞɨɝɨ ɜɵɛɪɚɧɧɨɝɨ ɫɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ ɭɩɪɚɜɥɟɧɢɹ ɞɨɥɠɧɨ 
ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɨ ɨɩɢɫɚɧɢɟ ɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢ ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ. 
ɇɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɡɨɛɪɚɠɟɧɢɟ ɜɧɟɲɧɟɝɨ ɜɢɞɚ, ɫɯɟɦɵ ɢ ɨɩɢɫɚɧɢɟ 
ɩɪɢɧɰɢɩɚ ɞɟɣɫɬɜɢɹ.  

 

ȼɵɛɨɪ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɞɥɹ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɩɪɨɢɡɜɨɞɫɬɜ 

 

ɂɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ (ɂɉ) ɞɥɹ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 
ɜɵɛɢɪɚɸɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɨɤɚɡɚɬɟɥɹɦ: 

1. Ɍɪɟɛɭɟɦɚɹ ɬɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɩɚɪɚɦɟɬɪɚ. 

2. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɡɦɟɪɹɟɦɨɣ ɫɪɟɞɵ. 

3. Ⱦɨɩɭɫɤɚɟɦɵɟ ɢɧɟɪɰɢɨɧɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɞɥɹ ɂɉ ɬɟɦɩɟɪɚɬɭɪɵ ɢ 
ɜɪɟɦɟɧɧɚɹ ɞɢɫɤɪɟɬɧɨɫɬɶ ɜɵɞɚɱɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ ɞɥɹ ɷɤɫɩɪɟɫɫ-

ɚɧɚɥɢɡɚɬɨɪɨɜ. 
4. Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɪɨɢɡɜɨɞɢɬɟɥɹ. 
5. ɋɬɨɢɦɨɫɬɶ ɂɉ. 

Ɉɫɧɨɜɧɨɣ ɩɪɢɧɰɢɩ ɜɵɛɨɪɚ ɂɉ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ: ɬɨɱɧɨɫɬɶ 
ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɫɪɟɞɫɬɜɚ ɞɨɥɠɧɚ ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɨɣ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɬɪɟɛɭɟɦɨɣ ɬɨɱɧɨɫɬɶɸ ɢɡɦɟɪɟɧɢɹ ɩɚɪɚɦɟɬɪɚ, ɚ ɬɪɭɞɨɟɦɤɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɢ 
ɫɬɨɢɦɨɫɬɶ ɂɉ ɞɨɥɠɧɵ ɛɵɬɶ ɜɨɡɦɨɠɧɨ ɛɨɥɟɟ ɧɢɡɤɢɦɢ. 
ɇɟɨɛɯɨɞɢɦɨ ɜɫɟ ɢɡɦɟɪɹɟɦɵɟ ɩɚɪɚɦɟɬɪɵ ɜɧɟɫɬɢ ɜ ɧɢɠɟɫɥɟɞɭɸɳɭɸ ɬɚɛɥɢɰɭ 3. 

 

ȼɵɛɢɪɚɟɦ ɂɉ ɩɨ ɞɢɚɩɚɡɨɧɭ ɢɡɦɟɪɟɧɢɹ. 
Ɋɚɛɨɱɟɟ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ ɢɥɢ ɜɨɡɦɨɠɧɵɣ ɞɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɹ 

ɩɚɪɚɦɟɬɪɚ Xmax-Xmin ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜ ɬɪɟɬɶɟɣ ɱɟɬɜɟɪɬɢ ɢɥɢ ɜɨ ɜɬɨɪɨɣ 
ɬɪɟɬɢ ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɪɟɧɢɹ ɂɉ, ɩɨɫɤɨɥɶɤɭ ɜ ɷɬɢɯ ɞɢɚɩɚɡɨɧɚɯ ɢɡɦɟɪɟɧɢɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɂɉ ɛɥɢɡɤɚ ɤ ɥɢɧɟɣɧɨɣ. 

ɂɬɚɤ, ɞɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɹ ɂɉ – XN.  

ȿɫɥɢ ɞɚɧɚ ɬɪɟɛɭɟɦɚɹ ɚɛɫɨɥɸɬɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ Δ, ɬɨ 
ɨɩɪɟɞɟɥɹɟɦ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɩɪɢɜɟɞɟɧɧɭɸ ɩɨɝɪɟɲɧɨɫɬɶ ɞɥɹ ɜɵɛɪɚɧɧɨɝɨ 
ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɪɟɧɢɹ ɂɉ 

%,
X

100

N


     (2.1) 



 

Ɍɚɛɥɢɰɚ 3. ɉɚɪɚɦɟɬɪɵ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɚɪɚɦɟɬɪɚ 

ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 
ɩɚɪɚɦɟɬɪɚ 

Ⱦɢɚɩɚɡɨɧ 
ɢɡɦɟɪɟɧɢɹ 
ɪɚɛɨɱɟɝɨ 
ɡɧɚɱɟɧɢɹ 

ɩɚɪɚɦɟɬɪɚ Xmin-

Xmax 

Ɇɟɫɬɨ 
ɢɡɦɟɪɟɧɢɹ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 

ɫɪɟɞɵ 

Ɍɪɟɛɨɜɚɧɢɟ ɤ 
ɚɛɫɨɥɸɬɧɨɣ 

ɩɨɝɪɟɲɧɨɫɬɢ Δ 

Ɍɪɟɛɨɜɚɧɢɟ ɤ 
ɨɬɧɨɫɢɬɟɥɶɧɨɣ 

ɩɨɝɪɟɲɧɨɫɬɢ δ, % 

1 2 3 4 5 6 7 
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ɢ ɜɵɛɢɪɚɟɦ ɬɚɤɨɣ ɂɉ, ɭ ɤɨɬɨɪɨɝɨ ɦɚɤɫɢɦɚɥɶɧɚɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ (ɤɥɚɫɫ ɬɨɱɧɨɫɬɢ) ɧɟ ɩɪɟɜɵɲɚɟɬ ɪɚɫɫɱɢɬɚɧɧɭɸ ɩɨ ɜɵɪɚɠɟɧɢɸ 
(2.1) 

ȿɫɥɢ ɞɚɧɚ ɬɪɟɛɭɟɦɚɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ δ, ɬɨ ɂɉ 
ɜɵɛɢɪɚɟɦ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

ɂɡɜɟɫɬɧɨ, ɱɬɨ 

%,
X

100
               (2.2) 

ɝɞɟ X-ɢɡɦɟɪɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ. 

ɋɨɝɥɚɫɧɨ ɬɚɛɥ. 3, ɩɚɪɚɦɟɬɪ ɦɨɠɟɬ ɢɡɦɟɧɹɬɶɫɹ ɨɬ Xmin ɞɨ Xmax. 

ɉɨɷɬɨɦɭ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɬɪɟɛɭɟɦɨɣ ɨɩɪɟɞɟɥɹɟɦ ɢɡ ɜɵɪɚɠɟɧɢɹ (2. 2) ɚɛɫɨɥɸɬɧɭɸ ɩɨɝɪɟɲɧɨɫɬɶ Δ, 

ɩɨɥɚɝɚɹX=Xmin 

.
100

Xmin



              (2.3) 

ɉɨɞɫɬɚɜɢɜ ɜɵɪɚɠɟɧɢɟ (2.3) ɜ ɜɵɪɚɠɟɧɢɟ (2.1), ɩɨɥɭɱɚɟɦ ɡɧɚɱɟɧɢɟ 
ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɩɪɢɜɟɞɟɧɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɞɥɹ ɜɵɛɪɚɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ 
ɢɡɦɟɪɟɧɢɹ ɂɉ 

%.
X

Xmin

N



     (2.4) 

ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɬɚɤɠɟ ɜɵɛɢɪɚɟɦ ɂɉ ɫ ɞɢɚɩɚɡɨɧɨɦ ɢɡɦɟɪɟɧɢɹ XN ɢ ɫ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɩɪɢɜɟɞɟɧɧɨɣ ɩɨɝɪɟɲɧɨɫɬɶɸ (ɤɥɚɫɫɨɦ 
ɬɨɱɧɨɫɬɢ), ɧɟ ɩɪɟɜɵɲɚɸɳɟɣ γ (2.4). 

ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɟ ɤɥɚɫɫɵ ɬɨɱɧɨɫɬɢ ɂɉ – 0, 5; 0, 25. 

ȼɵɛɨɪ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɩɨ ɞɪɭɝɢɦ ɩɨɤɚɡɚɬɟɥɹɦ (2, 3, 2. 3 ɢ 
2. 4) ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɛɭɞɟɬ ɩɪɟɞɫɬɚɜɥɟɧ ɧɢɠɟ. 

Иɡɦɟɪɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 

Ⱦɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɨɬ 0 – 180°C ɪɟɤɨɦɟɧɞɭɸɬɫɹ ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɦɟɞɧɵɟ ɫ ɜɵɯɨɞɧɵɦ ɚɧɚɥɨɝɨɜɵɦ ɫɢɝɧɚɥɨɦ 4 – 20 ɦȺ ɢ 
ɰɢɮɪɨɜɵɦ ɜɵɯɨɞɨɦ RS-485. Ɍɟɩɥɨɜɚɹ ɢɧɟɪɰɢɨɧɧɨɫɬɶ 8 – 30 ɫ. 
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Ⱦɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɨɬ 0 – 500°C ɪɟɤɨɦɟɧɞɭɸɬɫɹ ɬɟɪɦɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɥɚɬɢɧɨɜɵɟ ɫ ɜɵɯɨɞɚɦɢ 4 – 20 ɦȺ ɢ RS-485. Ɍɟɩɥɨɜɚɹ 
ɢɧɟɪɰɢɨɧɧɨɫɬɶ 40 ɫ. 

Ⱦɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɞɢɚɩɚɡɨɧɟ 600 – 1000 °C ɪɟɤɨɦɟɧɞɭɸɬɫɹ 
ɬɟɪɦɨɷɥɟɤɬɪɢɱɟɫɤɢɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɯɪɨɦɟɥɶ-ɚɥɸɦɟɥɟɜɵɟ ɫ ɚɧɚɥɨɝɢɱɧɵɦɢ 
ɜɵɯɨɞɧɵɦɢ ɫɢɝɧɚɥɚɦɢ. Ɍɟɩɥɨɜɚɹ ɢɧɟɪɰɢɨɧɧɨɫɬɶ 8, 20, 30, 40 ɫ. 

Ⱦɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɞɢɚɩɚɡɨɧɟ 500 – 2000 °C ɪɟɤɨɦɟɧɞɭɸɬɫɹ ɨɩɬɢɱɟɫɤɢɟ 
ɢ ɨɞɧɨɰɜɟɬɧɵɟ ɩɢɪɨɦɟɬɪɵ, ɚ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɞɢɚɩɚɡɨɧɟ 500 – 3000 °C 

ɨɞɧɨɰɜɟɬɧɵɟ ɨɩɬɨɜɨɥɨɤɨɧɧɵɟ ɩɢɪɨɦɟɬɪɵ. 

Иɡɦɟɪɟɧɢɟ ɞɚɜɥɟɧɢɹ 

Ⱦɥɹ ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ ɨɬ 0,04 ɤɉɚ ɞɨ 100 Ɇɉɚ, ɪɚɡɪɹɠɟɧɢɹ ɨɬ 0,04 

ɞɨ 100ɤɉɚ, ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɣ ɨɬ 0,04 ɞɨ 630 ɤɉɚ ɩɪɢɦɟɧɹɸɬɫɹ 
ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ ɩɶɟɡɨɪɟɡɢɫɬɢɜɧɵɟ ɂɉ ɫ ɜɵɯɨɞɧɵɦɢ ɫɢɝɧɚɥɚɦɢ 4 – 20 ɦȺ ɢ 
ɢɧɬɟɪɮɟɣɫɨɦ RS-485. 

Иɡɦɟɪɟɧɢɟ ɭɪɨɜɧɹ 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɭɪɨɜɧɹ (ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɨɬ 4 
ɞɨ 250 ɤɉɚ) ɪɟɤɨɦɟɧɞɭɸɬɫɹ ɂɉ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ 
ɩɶɟɡɨɪɟɡɢɫɬɢɜɧɨɦ ɷɮɮɟɤɬɟ. 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɭɪɨɜɧɹ ɫ ɭɱɟɬɨɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɟɞɵ ɩɪɢɦɟɧɹɸɬ 
ɫɥɟɞɭɸɳɢɟ ɂɉ: 

- ɭɥɶɬɪɚɡɜɭɤɨɜɵɟ ɞɥɹ ɞɢɚɩɚɡɨɧɚ 0, 25 – 8 ɦ, ɬɟɦɩɟɪɚɬɭɪɚ ɫɪɟɞɵ – 40 - +120 °C, 

ɫɪɟɞɚ – ɜɹɡɤɢɟ, ɧɟɨɞɧɨɪɨɞɧɵɟ, ɜɵɩɚɞɚɸɳɢɟ ɜ ɨɫɚɞɨɤ, ɜɡɪɵɜɨɨɩɚɫɧɵɟ, 

ɚɝɪɟɫɫɢɜɧɵɟ ɠɢɞɤɨɫɬɢ, ɫɵɩɭɱɢɣ ɢ ɤɭɫɤɨɜɨɣ ɦɚɬɟɪɢɚɥ; 

- ɪɚɞɚɪɧɵɟ ɞɥɹ ɞɢɚɩɚɡɨɧɚ 0, 6 – 30 ɦ, ɬɟɦɩɟɪɚɬɭɪɚ ɫɪɟɞɵ – 40 - +250 °C, ɫɪɟɞɚ 
– ɩɟɧɨɨɛɪɚɡɧɵɟ, ɚɷɪɢɪɨɜɚɧɧɵɟ, ɜɹɡɤɢɟ ɜɡɜɟɫɢ, ɤɥɟɢ, ɫɦɨɥɵ, ɩɚɫɬɵ, ɩɨɥɢɦɟɪɵ, 

ɫɵɩɭɱɢɟ ɦɚɬɟɪɢɚɥɵ; 

- ɟɦɤɨɫɬɧɵɟ ɞɥɹ ɞɢɚɩɚɡɨɧɚ ɬɟɦɩɟɪɚɬɭɪɚ ɫɪɟɞɵ – 40 - +200 °C, ɫɪɟɞɚ – 

ɠɢɞɤɨɫɬɢ, ɩɭɥɶɩɵ, ɫɵɩɭɱɢɟ ɢ ɜɹɡɤɢɟ ɜɟɳɟɫɬɜɚ ɜ ɭɫɥɨɜɢɹɯ ɨɛɪɚɡɨɜɚɧɢɹ 
ɤɨɧɞɟɧɫɚɬɚ ɢ ɜɵɫɨɤɨɣ ɡɚɩɵɥɟɧɧɨɫɬɢ. 
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Иɡɦɟɪɟɧɢɟ ɪɚɫɯɨɞɚ ɠɢɞɤɢɯ ɫɪɟɞ 

Ɋɟɤɨɦɟɧɞɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɂɉ: 

- ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɞɥɹ ɷɥɟɤɬɪɨɥɢɬɨɜ, ɞɚɜɥɟɧɢɟ ɫɪɟɞɵ ɞɨ 2, 5 Ɇɉɚ, 

ɬɟɦɩɟɪɚɬɭɪɚ ɫɪɟɞɵ 5 – 150 °C, ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɫɪɟɞɵ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ 1, 15 

– 12 ɦ/ɫ, ɭɫɥɨɜɧɵɣ ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ Dɭ=32 – 200 ɦɦ, ɫɪɟɞɚ – 

ɜɡɪɵɜɨɨɩɚɫɧɚɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɭɥɶɩɵ ɫ ɦɟɥɤɨɞɢɫɩɟɪɫɧɵɦɢ ɬɜɟɪɞɵɦɢ 
ɱɚɫɬɢɰɚɦɢ (ɜɨɥɨɤɧɢɫɬɵɟ ɫɭɫɩɟɧɡɢɢ); 

- ɭɥɶɬɪɚɡɜɭɤɨɜɵɟ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ, Dɭ=10 – 4200 ɦɦ, ɬɟɦɩɟɪɚɬɭɪɚ ɫɪɟɞɵ – 10 - 

+180 °C, ɞɚɜɥɟɧɢɟ ɫɪɟɞɵ 2, 5 Ɇɉɚ, ɫɪɟɞɚ – ɧɟɮɬɶ, ɧɟɮɬɟɩɪɨɞɭɤɬɵ, ɦɚɫɥɚ; 

- ɩɶɟɡɨɪɟɡɢɫɬɢɜɧɵɟ ɂɉ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɣ ɜ ɤɨɦɩɥɟɤɬɟ ɫ ɞɢɚɮɪɚɝɦɚɦɢ, 

Dɭ=50 – 1200 ɦɦ, ɞɚɜɥɟɧɢɟ ɫɪɟɞɵ 0, 6 – 4 Ɇɉɚ, ɫɪɟɞɚ – ɧɚɫɵɳɟɧɧɵɣ ɢ 
ɩɟɪɟɝɪɟɬɵɣ ɩɚɪ. 

Иɡɦɟɪɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɨɥɨɤɧɢɫɬɨɣ ɫɭɫɩɟɧɡɢɢ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ 

Ɋɟɤɨɦɟɧɞɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɂɉ: 

- ɦɢɤɪɨɜɨɥɧɨɜɵɟ ɛɟɫɤɨɧɬɚɤɬɧɵɟ ɞɥɹ ɞɢɚɩɚɡɨɧɚ 0 – 50 %, ɬɟɦɩɟɪɚɬɭɪɚ ɫɪɟɞɵ 
5 – 50 °C, Dɭ=20 – 300 ɦɦ, ɞɚɜɥɟɧɢɟ ɫɪɟɞɵ ≤1 Ɇɉɚ, ɬɨɱɧɨɫɬɶ ±0, 01 – ± 

0,02% ɤɨɧɰɟɧɬɪɚɰɢɢ; 

- ɪɚɛɨɬɚɸɳɢɟ ɧɚ ɩɪɢɧɰɢɩɟ «ɨɛɬɟɤɚɧɢɹ» ɞɥɹ ɞɢɚɩɚɡɨɧɚ 0, 7 – 16%, 

ɬɟɦɩɟɪɚɬɭɪɚ ɫɪɟɞɵ ≤60°C, ɫɤɨɪɨɫɬɶ ɫɪɟɞɵ 0, 5 – 8ɦ/ɫ, Dɭ=80 – 125ɦɦ, ɫɪɟɞɚ – 

ɧɟɫɨɪɬɢɪɨɜɚɧɧɚɹ ɢ ɫɨɪɬɢɪɨɜɚɧɧɚɹ ɛɭɦɚɠɧɚɹ ɦɚɫɫɚ, ɬɟɪɦɨɦɟɯɚɧɢɱɟɫɤɚɹ ɢ 
ɞɟɮɢɛɪɟɪɧɚɹ ɞɪɟɜɟɫɧɚɹ ɦɚɫɫɚ, ɦɚɤɭɥɚɬɭɪɧɚɹ ɦɚɫɫɚ; 

- ɪɨɬɨɪɧɵɟ ɞɥɹ ɞɢɚɩɚɡɨɧɚ 1 – 16%, ɫɤɨɪɨɫɬɶ ɫɪɟɞɵ 0 – 5 ɦ/ɫ, ɬɨɱɧɨɫɬɶ 0, 005 – 

0, 003 % ɤɨɧɰɟɧɬɪɚɰɢɢ; 

- ɢɧɮɪɚɤɪɚɫɧɵɟ ɞɥɹ ɞɢɚɩɚɡɨɧɨɜ 0, 01 – 3, 5 %; 0, 01 – 7%; 0, 01 – 12 %; 

- ɨɩɬɢɱɟɫɤɢɟ ɞɥɹ ɞɢɚɩɚɡɨɧɚ 0, 01 – 16 %. 

Иɡɦɟɪɟɧɢɟ ɫɬɟɩɟɧɢ ɩɨɦɨɥɚ ɜɨɥɨɤɧɢɫɬɨɣ ɫɭɫɩɟɧɡɢɢ 

Ɋɟɤɨɦɟɧɞɭɸɬɫɹ ɷɤɫɩɪɟɫɫ-ɚɧɚɥɢɡɚɬɨɪɵ ɫ ɩɪɨɛɨɨɬɛɨɪɧɢɤɚɦɢ ɫɭɫɩɟɧɡɢɢ 
ɢɡ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɫɜɨɣɫɬɜɚɯ ɜɨɥɨɤɧɢɫɬɨɣ 
ɫɭɫɩɟɧɡɢɢ ɢ ɫɤɨɪɨɫɬɢ ɟɟ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɞɥɹ ɞɢɚɩɚɡɨɧɚ 15 – 98 °ɒɊ ɫ 
ɞɢɫɤɪɟɬɧɨɫɬɶɸ ɜɵɞɚɱɢ ɪɟɡɭɥɶɬɚɬɚ ɢɡɦɟɪɟɧɢɹ 4 ɢ 2 ɦɢɧ. 
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Иɡɦɟɪɟɧɢɟ ɛɟɥɢɡɧɵ ɛɭɦɚɝɢ ɢ ɰɟɥɥɸɥɨɡɵ 

Ɋɟɤɨɦɟɧɞɭɸɬɫɹ ɨɩɬɢɱɟɫɤɢɟ ɂɉ ɞɥɹ ɞɢɚɩɚɡɨɧɚ 5 – 96 % ɩɨ ISO. 

Иɡɦɟɪɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɨɫɬɚɬɨɱɧɵɯ ɯɢɦɢɤɚɬɨɜ 

Ɋɟɤɨɦɟɧɞɭɸɬɫɹ ɂɉ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɢɡɦɟɪɟɧɢɢ ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɢ 
ɯɢɦɢɱɟɫɤɢɯ ɪɚɫɬɜɨɪɨɜ ɜ ɩɪɨɰɟɫɫɚɯ ɨɬɛɟɥɤɢ ɰɟɥɥɸɥɨɡɵ, ɞɪɟɜɟɫɧɨɣ ɦɚɫɫɵ ɢ 
ɩɪɨɩɢɬɤɢ ɯɢɦɢɤɚɬɚɦɢ ɞɪɟɜɟɫɧɨɣ ɳɟɩɵ. 

Иɡɦɟɪɟɧɢɟ ɜɥɚɠɧɨɫɬɢ ɛɭɦɚɠɧɨɝɨ, ɰɟɥɥɸɥɨɡɧɨɝɨ ɩɨɥɨɬɧɚ ɢ ɞɪɭɝɢɯ 
ɦɚɬɟɪɢɚɥɨɜ 

Ɋɟɤɨɦɟɧɞɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɂɉ: 

- ɦɢɤɪɨɜɨɥɧɨɜɵɟ ɞɥɹ ɞɢɚɩɚɡɨɧɚ 4 – 12 % ɫ ɤɨɪɪɟɤɰɢɟɣ ɩɨ ɬɟɦɩɟɪɚɬɭɪɟ 
ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɢ ɦɚɫɫɟ 1 ɦ2

, ɫɪɟɞɚ – ɛɭɦɚɠɧɨɟ ɢ ɤɚɪɬɨɧɧɨɟ ɩɨɥɨɬɧɨ; 

- ɢɧɮɪɚɤɪɚɫɧɵɟ ɞɥɹ ɞɢɚɩɚɡɨɧɚ0 – 50 %,ɫɪɟɞɚ – ɛɭɦɚɠɧɨɟ, ɤɚɪɬɨɧɧɨɟ, 

ɰɟɥɥɸɥɨɡɧɨɟ ɩɨɥɨɬɧɨ, ɧɟɩɪɨɡɪɚɱɧɵɟ ɩɥɟɧɤɢ, ɫɵɩɭɱɢɣ ɦɚɬɟɪɢɚɥ, ɫɬɪɭɠɤɚ, 

ɳɟɩɚ, Ⱦȼɉ, Ⱦɋɉ. 

Иɡɦɟɪɟɧɢɟ 1ɦ2(ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɩɥɨɬɧɨɫɬɢ), ɡɨɥɶɧɨɫɬɢ ɢ ɬɨɥɳɢɧɵ 
ɛɭɦɚɠɧɨɝɨ ɢ ɤɚɪɬɨɧɧɨɝɨ ɩɨɥɨɬɧɚ 

Ɋɟɤɨɦɟɧɞɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɂɉ. 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɦɚɫɫɵ 1 ɦ2
: 

- ɪɚɞɢɨɚɤɬɢɜɧɵɟ ɜ ɞɢɚɩɚɡɨɧɟ 40 – 1200 ɝ/ɦ2
; 

- ɢɧɮɪɚɤɪɚɫɧɵɟ ɜ ɞɢɚɩɚɡɨɧɟ 10 – 250 ɝ/ɦ2
. 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɡɨɥɶɧɨɫɬɢ: 

- ɪɚɞɢɨɚɤɬɢɜɧɵɟ ɜ ɞɢɚɩɚɡɨɧɟ 0 – 30 %; 

- ɢɧɮɪɚɤɪɚɫɧɵɟ ɜ ɞɢɚɩɚɡɨɧɟ 0, 5 – 25 %. 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɬɨɥɳɢɧɵ: 

ɂɧɞɭɤɬɢɜɧɵɟ ɜ ɞɢɚɩɚɡɨɧɟ 10 – 100 ɦɤ. 

ȼɵɛɨɪ ɢ ɪɚɫɱɟɬ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɨɜ 

ɉɪɢ ɜɵɛɨɪɟ ɢ ɪɚɫɱɟɬɟ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɨɜ 

(ɤɥɚɩɚɧɨɜ) ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɢɡɜɟɫɬɧɵɟ ɜ ɬɟɯɧɢɱɟɫɤɨɣ ɥɢɬɟɪɚɬɭɪɟ ɦɟɬɨɞɵ. 
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ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɰɟɥɢ ɪɚɫɱёɬɚ ɨɧɢ ɦɨɝɭɬ ɛɵɬɶ ɩɨɜɟɪɨɱɧɵɦɢ ɢɥɢ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɦɢ. ɐɟɥɶɸ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱёɬɚ ɹɜɥɹɟɬɫɹ ɜɵɛɨɪ ɞɥɹ 
ɢɡɜɟɫɬɧɵɯ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɚɡɦɟɪɚ ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɨɪɝɚɧɚ 

(ɊɈ) ɢɡ ɱɢɫɥɚ ɫɟɪɢɣɧɨ ɜɵɩɭɫɤɚɟɦɵɯ. ɐɟɥɶɸ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɚɫɱёɬɚ 
ɹɜɥɹɟɬɫɹ ɜɵɛɨɪ ɊɈ ɢɡ ɱɢɫɥɚ ɢɡɜɟɫɬɧɵɯ, ɨɩɪɟɞɟɥɟɧɢɟ ɟɝɨ ɭɫɥɨɜɧɨɝɨ ɩɪɨɯɨɞɚ, 

ɬɪɟɛɭɟɦɨɣ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɚ ɬɚɤɠɟ ɤɨɧɮɢɝɭɪɚɰɢɢ 
ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɧɨɜɵɯ ɬɢɩɨɪɚɡɦɟɪɨɜ ɊɈ. 

Ɇɟɬɨɞɵ ɢ ɩɪɢɦɟɪɵ ɪɚɫɱёɬɚ ɊɈ ɨɞɧɨɫɬɭɩɟɧɱɚɬɨɝɨ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɞɥɹ 
ɩɨɬɨɤɨɜ ɨɞɧɨɮɚɡɧɵɯ ɫɪɟɞ: ɜɨɞɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɜɫɤɢɩɚɸɳɟɣ ɩɪɢ 
ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɢ ɢ ɜɨɞɹɧɨɝɨ ɩɚɪɚ (ɩɟɪɟɝɪɟɬɨɝɨ ɢɥɢ ɫɭɯɨɝɨ ɧɚɫɵɳɟɧɧɨɝɨ) -

ɞɚɸɬɫɹ ɜ ɊɌɆ 108.711.02-79. Ⱥɪɦɚɬɭɪɚ ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ. Ɇɟɬɨɞɵ ɨɩɪɟɞɟɥɟɧɢɹ 
ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɨɜ ɢ ɜɵɛɨɪ ɨɩɬɢɦɚɥɶɧɨɣ 
ɪɚɫɯɨɞɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ.  

ȼ ɩɪɨɫɬɟɣɲɟɦ ɫɥɭɱɚɟ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɜɨɡɦɨɠɧɨɫɬɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɤɚɜɢɬɚɰɢɢ, ɷɪɨɡɢɣɧɨɝɨ ɢɡɧɨɫɚ, ɤɪɢɬɢɱɟɫɤɨɝɨ ɪɚɫɯɨɞɚ ɫɪɟɞɵ ɢ ɜɫɤɢɩɚɧɢɹ 
ɜɨɞɵ ɩɪɢ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɢ ɜ ɊɈ, ɚ ɬɚɤɠɟ ɩɪɢ ɨɞɢɧɚɤɨɜɵɯ ɡɧɚɱɟɧɢɹɯ 
ɭɫɥɨɜɧɵɯ ɩɪɨɯɨɞɨɜ Ⱦɭ ɊɈ ɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɱёɬ ɊɈ 
ɭɩɪɨɳɚɟɬɫɹ ɢ ɦɨɠɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

1. Иɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱёɬɚ:  
ɋɯɟɦɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɫ ɊɈ  (ɱɟɪɬёɠ) 

ɍɫɥɨɜɧɵɣ ɩɪɨɯɨɞ ɬɪɭɛɨɩɪɨɜɨɞɚ  Ⱦɭ 

Ɋɚɫɯɨɞ ɫɪɟɞɵ,  ɤɝ/ɱ:  

ɇɨɦɢɧɚɥɶɧɵɣ Gɧɨɦ 

Ɇɢɧɢɦɚɥɶɧɵɣ Gmin 

ɉɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɜ ɫɢɫɬɟɦɟ ɜ ɮɭɧɤɰɢɢ ɪɚɫɩɚɞɚ Ɋɫ=f(G), 

ɝɞɟ Ɋɫ – ɫɭɦɦɚɪɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ 
ɫɢɫɬɟɦɟ, ɜɤɥɸɱɚɹ Ɋɨ, Ɇɉɚ 

Ⱥɛɫɨɥɸɬɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɜɯɨɞɟ  
ɜ ɊɈ ɜ ɮɭɧɤɰɢɢ ɪɚɫɯɨɞɚ Ɋ1= f(G) 

Ⱥɛɫɨɥɸɬɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɜɵɯɨɞɟ  
ɜ ɊɈ ɜ ɮɭɧɤɰɢɢ ɪɚɫɯɨɞɚ Ɋ2= f(G) 

ɉɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɧɚ ɊɈ ɜ ɮɭɧɤɰɢɢ ɪɚɫɯɨɞɚ      

  Ɋɪɨ=f(G) 

Ɍɟɦɩɟɪɚɬɭɪɚ ɫɪɟɞɵ ɧɚ ɜɯɨɞɟ ɊɈ  t1 

ɉɥɨɬɧɨɫɬɶ ɫɪɟɞɵ ɧɚ ɜɯɨɞɟ  p1 
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2. Ɉɩɪɟɞɟɥɹɸɬ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɫɪɟɞɵ ɩɨ ɮɨɪɦɭɥɟ: 
Gmax=  ·  Gɧɨɦ   , 

ɝɞɟ  - ɜɟɥɢɱɢɧɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɩɚɫɚ ɩɨ ɪɚɫɯɨɞɭ. 

3.Ɉɩɪɟɞɟɥɹɸɬ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɪɚɫɯɨɞɟ ɩɨ ɡɚɞɚɧɧɵɦ ɡɚɜɢɫɢɦɨɫɬɹɦ Ɋ1= 

f(G) ɢ Ɋ2= f(G) ɡɧɚɱɟɧɢɹ Ɋ1 ɩɟɪɟɞ ɊɈ, Ɋ2ɢ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ Ɋɪɨmin ɧɚ ɊɈ. 

4.ɉɨ ɡɚɞɚɧɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɪɚɛɨɱɟɣ ɫɪɟɞɵ ɨɩɪɟɞɟɥɹɸɬ ɭɫɥɨɜɧɨɟ ɞɚɜɥɟɧɢɟ 
Ɋɭ. 

5.ɋɥɭɱɚɣ Ɋ2>Ɋɧɚɫ, ɢɫɩɚɪɟɧɢɟ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɊɈ ɨɬɫɭɬɫɬɜɭɟɬ, 

ɝɞɟ Ɋɧɚɫ – ɞɚɜɥɟɧɢɟ ɧɚɫɵɳɟɧɢɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ t1. 

6.Ɉɩɪɟɞɟɥɹɸɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɪɚɫɱёɬɧɨɟ ɡɧɚɱɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ʉvmax ɩɨ ɮɨɪɦɭɥɟ : 

Ʉvmax=10
-2 

·  Gmax·  (1/ ɪ·Ɋɪɨmin) 

7.ȼɵɛɢɪɚɸɬ ɢɡ ɤɚɬɚɥɨɝɨɜ ɬɢɩɨɪɚɡɦɟɪ ɊɈ ɫ ɭɫɥɨɜɧɵɦ ɩɪɨɯɨɞɨɦ Ⱦɭ ɢ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ʉvmax

po>Ʉvmax 

8.Ɉɩɪɟɞɟɥɹɸɬ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɪɚɫɯɨɞɟ ɩɨ ɡɚɞɚɧɧɵɦ ɡɚɜɢɫɢɦɨɫɬɹɦ P1=f(G) 

ɢ P2=f(G) ɡɧɚɱɟɧɢɹ P1 ɩɟɪɟɞ ɊɈ, P2 ɢ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ Ɋɪɨmaxɧɚ ɊɈ. 

9.ɇɚɯɨɞɹɬ ɨɬɧɨɲɟɧɢɟ ɩɟɪɟɩɚɞɨɜ ɞɚɜɥɟɧɢɹ ɧɚ ɊɈ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɢ 
ɦɢɧɢɦɚɥɶɧɨɦ ɪɚɫɯɨɞɚɯ (ɮɚɤɬɨɪ DPf): DPf=Ɋɪɨmin/Ɋɪɨmax 

10.ȿɫɥɢ ɮɚɤɬɨɪ DPf ɦɟɧɶɲɟ 0, 4, ɬɨ ɫɥɟɞɭɟɬ ɜɵɛɢɪɚɬɶ ɪɟɝɭɥɢɪɭɸɳɢɣ ɤɥɚɩɚɧ 
ɫ ɪɚɜɧɨɩɪɨɰɟɧɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ. ȿɫɥɢ ɮɚɤɬɨɪ DPf ɛɨɥɶɲɟ 0, 4, ɬɨ 
ɫɥɟɞɭɟɬ ɜɵɛɢɪɚɬɶ ɪɟɝɭɥɢɪɭɸɳɢɣ ɤɥɚɩɚɧ ɫ ɥɢɧɟɣɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ. 

Ⱦɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɚɫɯɨɞɚ ɝɚɡɨɨɛɪɚɡɧɵɯ ɫɪɟɞ ɩɪɢɦɟɧɹɸɬ ɩɨɜɨɪɨɬɧɵɟ 
ɞɢɫɤɨɜɵɟ ɡɚɫɥɨɧɤɢ       

Ɋɚɫɱɟɬ ɩɪɨɜɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɡɚɫɥɨɧɤɢ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨɞɚɱɢ ɝɚɡɚ 
ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧ ɩɨ «Ɇɟɬɨɞɢɱɟɫɤɢɦ ɭɤɚɡɚɧɢɹɦ ɩɨ ɧɚɥɚɞɤɟ ɫɯɟɦ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɡɚɳɢɬɵ, ɚɜɚɪɢɣɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɤɨɬɥɨɜ, 

ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɠɢɞɤɨɦ ɢ ɝɚɡɨɨɛɪɚɡɧɨɦ ɬɨɩɥɢɜɟ», Ʌ., 1988. Ɇɟɬɨɞɢɤɚ 
ɪɚɡɪɚɛɨɬɚɧɚ «ɋɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦ ɭɩɪɚɜɥɟɧɢɹɦ ɩɨ ɦɨɧɬɚɠɭ, ɧɚɥɚɞɤɟ ɢ 
ɪɟɦɨɧɬɭ ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ «ɉɊɈɆɗɇȿɊȽɈȽȺɁ». 
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ɉɪɢɦɟɪ: 

Ɋɚɫɱɟɬ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɡɚɫɥɨɧɤɢ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨɞɚɱɢ ɝɚɡɚ ɤɨɬɥɚ 
ȻɄɁ-420-140 ȽɆ 

ɉɪɨɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɡɚɫɥɨɧɤɢ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨɞɚɱɢ ɝɚɡɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: F=(62, 7 Q)/(      /P ), ɦɦ2

; 

ɝɞɟ Q- ɪɚɫɯɨɞ ɝɚɡɚ, ɦ3/ɱ; 

 - ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ, ɤɝ/ɦ2;
 

 - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ (ɛɟɡɪɚɡɦɟɪɧɵɣ), ɞɥɹ ɩɨɜɨɪɨɬɧɵɯ ɤɥɚɩɚɧɨɜ 

 =0, 5 

Ɋ - ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɧɚ ɤɥɚɩɚɧɟ, ɤɝɫ/ɦɦ2
 

 - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɲɢɪɟɧɢɹ ɝɚɡɚ (ɛɟɡɪɚɡɦɟɪɧɵɣ), ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ 
ɮɨɪɦɭɥɚɦ:  

 Ɋ/ P1 >0, 5, ɬɨɝɞɚ  = 0, 95-( 1 )   (Ɋ/ P1) 

 Ɋ/ P1 ≤0, 5, ɬɨɝɞɚ  =1-    (Ɋ/ P1) 

 =0, 47 ɞɥɹ ɩɪɢɜɨɞɧɨɝɨ ɝɚɡɚ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɡɚɫɥɨɧɤɢ: 

P1= 0, 8 ɤɝɫ/ɫɦ2
=8000 ɤɝɫ/ɦ2

- ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɤɥɚɩɚɧɚ; 

P2=0, 35 ɤɝɫ/ɫɦ2
=3500 ɤɝɫ/ɦ2

- ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɡɚ ɤɥɚɩɚɧɨɦ (ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɧɚɥɚɞɨɱɧɵɯ ɢɫɩɵɬɚɧɢɣ ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ); 

Ɋ/ P1=(8000-3500)/8000=0, 5625, 

 =0, 95-( 1 )*(Ɋ/ P1)= 0, 95- (0, 47-1)*0, 5625= 1, 248 

Q=33500 ɦ3/ɱ - ɪɚɫɯɨɞ ɝɚɡɚ ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɧɚɥɚɞɨɱɧɵɯ ɢɫɩɵɬɚɧɢɣ 

 = 0, 68 ɤɝ/ɦ2
 ɩɨ ɩɚɫɩɨɪɬɭ ɧɚ ɝɚɡɨɜɨɟ ɬɨɩɥɢɜɨ (ɩɨ ɞɚɧɧɵɦ ɩɨɫɬɚɜɳɢɤɚ ɝɚɡɚ) 

F= (62, 7 33500)/    68,0/4500248,15,0  = 2100450/50, 73= 41403, 5 ɦɦ2
. 
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Ⱦɢɚɦɟɬɪ ɡɚɫɥɨɧɤɢ ɤɥɚɩɚɧɚ: 

d з =1, 13   5,41403 =1, 13 207=234 ɦɦ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɧɚ ɝɚɡɨɩɪɨɜɨɞ ɨɫɧɨɜɧɨɝɨ ɝɚɡɚ ɧɚ ɤɨɬɟɥ ȻɄɁ-

420-140 ȽɆ ɫɥɟɞɭɟɬ ɜɵɛɪɚɬɶ ɩɨ ɤɚɬɚɥɨɝɭ ɁȺɈ ȺɊɆȺɌɗɄ ɡɚɫɥɨɧɤɭ Ⱦɭ=250 

ɦɦ, Ɋɍ=0, 6 Ɇɉɚ. 

Ɋɚɫɱёɬ ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɨɪɝɚɧɚ ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɟɝɨ ɩɪɨɩɭɫɤɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ, ɭɫɥɨɜɧɨɝɨ ɞɢɚɦɟɬɪɚ ɢ ɟɝɨ ɪɚɛɨɱɟɣ (ɪɚɫɯɨɞɧɨɣ) ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ.  

ȼɵɛɨɪ ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɨɪɝɚɧɚ ɧɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ ɪɚɫɱɟɬɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ 

ɤɚɬɚɥɨɝɚɦ.  

 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɨɪɝɚɧɚ (ɤɥɚɩɚɧɚ) ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɨ 

ɨɩɢɫɚɧɢɟ ɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢ ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ. ɇɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɢɡɨɛɪɚɠɟɧɢɟ ɜɧɟɲɧɟɝɨ ɜɢɞɚ, ɫɯɟɦɭ ɢ ɨɩɢɫɚɧɢɟ ɩɪɢɧɰɢɩɚ ɞɟɣɫɬɜɢɹ.  

 

ɉɪɢ ɜɵɛɨɪɟ ɊɈ ɤɚɤ ɨɬɟɱɟɫɬɜɟɧɧɵɯ, ɬɚɤ ɢ ɡɚɪɭɛɟɠɧɵɯ ɤɨɦɩɚɧɢɣ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɩɟɰɢɚɥɶɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ.  

 

ȼɵɛɨɪ ɢ ɪɚɫɱёɬ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɨɜ, ɧɚɩɪɢɦɟɪ, ɮɢɪɦɵ Neles ɩɪɨɜɨɞɢɬɫɹ 

ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɵ NelProf. ɉɪɢɦɟɪ ɪɚɫɱɟɬɚ ɊɈ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɩɪɨɝɪɚɦɦɵ NelProf ɩɪɢɜɟɞɟɧ ɜ ɉɪɢɥɨɠɟɧɢɢ 3. 

 

ɉɪɨɝɪɚɦɦɚ NelProf ɩɪɢ ɪɚɫɱɟɬɟ ɢ ɜɵɛɨɪɟ ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɨɪɝɚɧɚ ɩɪɨɜɨɞɢɬ  

ɨɤɨɧɱɚɬɟɥɶɧɵɣ ɜɵɛɨɪ ɊɈ ɩɨɫɥɟ ɩɪɨɜɟɪɤɢ ɟɝɨ ɧɚ ɭɩɪɚɜɥɹɟɦɨɫɬɶ ɢ ɤɚɜɢɬɚɰɢɸ.
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2.3. Ɋɚɫɱɟɬ ɢ ɚɧɚɥɢɡ ɋȺɍ ɩɚɪɚɦɟɬɪɨɦ 

2.3.1. Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɩɢɫɚɧɢɟ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ 

Ɂɞɟɫɶ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɫɬɚɜɢɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɩɢɫɚɧɢɟ ɨɛɴɟɤɬɚ 

ɭɩɪɚɜɥɟɧɢɹ. 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɫɨɜɪɟɦɟɧɧɵɯ ɫɢɫɬɟɦɚɯ ɭɩɪɚɜɥɟɧɢɹ ɜɚɠɧɚɹ ɪɨɥɶ ɨɬɜɨɞɢɬɫɹ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɦɭ ɨɩɢɫɚɧɢɸ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ. 

 Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ 

ɧɚɫɬɪɨɟɤ ɪɟɝɭɥɹɬɨɪɨɜ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ, ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ 

ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɨɰɟɫɫɚ (ɜ ɱɚɫɬɧɨɫɬɢ, ɞɚɧɧɵɯ ɫɦɟɧɧɵɯ ɪɚɩɨɪɬɨɜ), ɪɚɫɱɟɬɚ 

ɩɨɤɚɡɚɬɟɥɟɣ ɩɨ ɤɨɫɜɟɧɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɩɨɜɟɞɟɧɢɹ ɩɪɨɰɟɫɫɚ 

ɜɨ ɜɪɟɦɟɧɢ (ɜ ɱɚɫɬɧɨɫɬɢ, ɩɪɢ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɹɯ), ɨɩɬɢɦɢɡɚɰɢɢ ɢ 

ɚɞɚɩɬɚɰɢɢ ɢ ɬ.ɞ. 

 ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɡɧɚɱɟɧɢɹ ɦɨɞɟɥɢ ɛɵɜɚɸɬ ɪɚɡɧɵɯ ɜɢɞɨɜ. Ɍɚɤ, 

ɧɚɩɪɢɦɟɪ, ɫɬɚɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɨɩɢɫɵɜɚɸɬ ɭɫɬɚɧɨɜɢɜɲɟɟɫɹ ɫɨɫɬɨɹɧɢɟ 

ɨɛɴɟɤɬɚ ɢ ɜɵɪɚɠɚɸɬɫɹ ɜ ɜɢɞɟ ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ. Ⱦɢɧɚɦɢɱɟɫɤɢɟ 

ɦɨɞɟɥɢ ɨɩɢɫɵɜɚɸɬ ɫɤɨɪɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɢ ɜɵɪɚɠɚɸɬɫɹ ɜ ɜɢɞɟ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ. 

Ⱦɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɭɩɪɚɜɥɟɧɢɹ ɧɚɢɛɨɥɶɲɭɸ ɫɥɨɠɧɨɫɬɶ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɩɪɨɰɟɫɫ ɩɨɥɭɱɟɧɢɹ ɞɢɧɚɦɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɨɛɴɟɤɬɚ, 

ɢɫɩɨɥɶɡɭɟɦɨɣ ɩɪɢ ɪɚɫɱɟɬɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. ɇɚɡɧɚɱɟɧɢɟ ɦɨɞɟɥɢ 

ɨɩɪɟɞɟɥɹɟɬ ɟё ɜɢɞ ɢ ɦɟɬɨɞ ɩɨɥɭɱɟɧɢɹ. 

Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ ɫɯɟɦɭ 

ɜɡɚɢɦɨɫɜɹɡɟɣ ɜɯɨɞɧɵɯ ɢ ɜɵɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɨɛɴɟɤɬɚ, ɧɚ ɨɫɧɨɜɟ ɤɨɬɨɪɨɣ ɜ 

ɞɚɥɶɧɟɣɲɟɦ ɛɭɞɟɬ ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ. 

ȼ ɉɪɢɥɨɠɟɧɢɢ 4 ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɩɪɢɜɟɞɟɧɚ ɫɯɟɦɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 

ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɩɪɨɰɟɫɫɚ ɩɨɥɭɱɟɧɢɹ ɡɟɥɟɧɨɝɨ ɳɟɥɨɤɚ ɩɪɢ ɪɟɝɟɧɟɪɚɰɢɢ 

ɯɢɦɢɤɚɬɨɜ ɜ ɋɊɄ. ɇɚ ɨɫɧɨɜɟ ɷɬɨɣ ɫɯɟɦɵ ɧɟɨɛɯɨɞɢɦɨ ɜɵɞɟɥɢɬɶ ɨɫɧɨɜɧɵɟ 
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ɫɜɹɡɢ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɭɱɢɬɵɜɚɬɶɫɹ ɩɪɢ ɩɨɥɭɱɟɧɢɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɤɚɤ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ.  

ȼ ɞɚɧɧɨɦ ɩɨɞɪɚɡɞɟɥɟ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɪɚɛɨɬɚɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɦɨɣ 

ȼɄɊ ɫɬɪɭɤɬɭɪɧɭɸ ɫɯɟɦɭ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ, ɚ 

ɬɚɤɠɟ ɪɚɡɪɚɛɨɬɚɬɶ ɢɥɢ ɩɪɟɞɫɬɚɜɢɬɶ ɩɟɪɟɞɚɬɨɱɧɵɟ ɮɭɧɤɰɢɢ ɨɛɴɟɤɬɚ ɩɨ 

ɭɩɪɚɜɥɹɸɳɟɦɭ ɢ ɨɫɧɨɜɧɨɦɭ ɜɨɡɦɭɳɟɧɢɸ.  

Ⱦɥɹ ɷɬɨɝɨ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɢɬɶ ɚɧɚɥɢɡ ɜɨɡɦɭɳɟɧɢɣ (ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɵɯ 

ɢ/ɢɥɢ ɫɥɭɱɚɣɧɵɯ), ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɨɛɴɟɤɬ ɭɩɪɚɜɥɟɧɢɹ. ɇɚ ɨɫɧɨɜɟ 

ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɱɢɫɥɢɬɶ ɜɫɟ 

ɜɯɨɞɧɵɟ ɢ ɜɵɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɪɨɰɟɫɫɚ, ɢɯ ɜɡɚɢɦɨɫɜɹɡɶ, ɨɩɪɟɞɟɥɢɬɶ 

ɭɩɪɚɜɥɹɸɳɟɟ ɢ ɜɨɡɦɭɳɚɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɢɯ ɧɨɦɢɧɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ, 

ɩɪɟɞɟɥɵ ɢɯ ɢɡɦɟɧɟɧɢɹ (ɦɚɤɫɢɦɚɥɶɧɵɟ ɢ ɧɚɢɛɨɥɟɟ ɜɟɪɨɹɬɧɵɟ), ɚ ɬɚɤɠɟ ɢɯ 

ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɪɟɝɭɥɢɪɭɟɦɵɣ ɩɚɪɚɦɟɬɪ ɢ ɝɨɬɨɜɭɸ ɩɪɨɞɭɤɰɢɸ.. 

ɇɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɝɥɚɜɧɨɟ ɢɥɢ ɨɫɧɨɜɧɨɟ ɜɨɡɦɭɳɟɧɢɟ, ɤɨɬɨɪɨɟ 

ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɩɪɢ ɜɵɛɨɪɟ ɩɚɪɚɦɟɬɪɨɜ ɧɚɫɬɪɨɟɤ ɪɟɝɭɥɹɬɨɪɚ ɋȺɍ ɢ 

ɩɪɢɜɟɫɬɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɩɢɫɚɧɢɟ ɨɛɴɟɤɬɚ ɩɨ ɷɬɨɦɭ ɤɚɧɚɥɭ. 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɧɚ ɪɢɫ.7 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɛɚɤɚ-ɪɚɫɬɜɨɪɢɬɟɥɹ ɩɥɚɜɚ. 

 

 
Ɋɢɫ.7. ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɛɚɤɚ-ɪɚɫɬɜɨɪɢɬɟɥɹ ɩɥɚɜɚ. 
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Ɂɞɟɫɶ G1(ɪ), ρଵ (ɪ) – ɪɚɫɯɨɞ ɢ ɩɥɨɬɧɨɫɬɶ ɫɥɚɛɨɝɨ ɛɟɥɨɝɨ ɳɟɥɨɤɚ; G2(ɪ), ρଶ (ɪ) 

– ɪɚɫɯɨɞ ɢ ɩɥɨɬɧɨɫɬɶ ɩɥɚɜɚ; ρɜɵɯ(ɪ) – ɩɥɨɬɧɨɫɬɶ ɡɟɥɟɧɨɝɨ ɳɟɥɨɤɚ ɧɚ ɜɵɯɨɞɟ 
ɛɚɤɚ-ɪɚɫɬɜɨɪɢɬɟɥɹ ɩɥɚɜɚ 

 

Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɪɟɝɭɥɢɪɭɸɳɟɟ ɢ ɜɨɡɦɭɳɚɸɳɢɟ 

ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɫɧɨɜɟ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɨɛɴɟɤɬɚ 

ɭɩɪɚɜɥɟɧɢɹ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɪɟɝɭɥɢɪɭɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɟɦ ɛɭɞɟɬ ɢɡɦɟɧɟɧɢɟ 

ɪɚɫɯɨɞɚ G1 ɫɥɚɛɨɝɨ ɛɟɥɨɝɨ ɳɟɥɨɤɚ, ɚ ɜɨɡɦɭɳɚɸɳɢɦɢ ɜɨɡɞɟɣɫɬɜɢɹɦɢ -ρଵ , G2ɢ 

ρଶ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢɡɦɟɧɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɫɥɚɛɨɝɨ ɛɟɥɨɝɨ ɳɟɥɨɤɚ, ɪɚɫɯɨɞɚ ɢ 

ɩɥɨɬɧɨɫɬɢ ɩɥɚɜɚ. 

Ɂɚɜɟɪɲɚɟɬ ɪɚɡɪɚɛɨɬɤɭ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ 

ɨɩɪɟɞɟɥɟɧɢɟ ɩɟɪɟɞɚɬɨɱɧɵɯ ɮɭɧɤɰɢɣ ɨɛɴɟɤɬɨɜ ɩɨ ɤɚɧɚɥɭ ɭɩɪɚɜɥɟɧɢɹ ɢ 

ɤɚɧɚɥɚɦ ɜɨɡɦɭɳɟɧɢɣ. Ⱦɥɹ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɛɚɤɚ-

ɪɚɫɬɜɨɪɢɬɟɥɹ ɩɥɚɜɚ ɷɬɨ ɛɭɞɭɬ ɩɟɪɟɞɚɬɨɱɧɵɟ ɮɭɧɤɰɢɢ W1 (p), W2(p), W3(p), 

W4(p).  

 Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ ɞɚɥɟɟ 

ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɦɟɬɨɞɵ. 

Ⱥɧɚɥɢɬɢɱɟɫɤɢɣ ɦɟɬɨɞ ɪɚɡɪɚɛɨɬɤɢ ɦɨɞɟɥɢ ɨɫɧɨɜɚɧ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɨɛɳɢɯ ɮɢɡɢɱɟɫɤɢɯ ɡɚɤɨɧɨɜ ɢ, ɩɪɟɠɞɟ ɜɫɟɝɨ - ɡɚɤɨɧɚ ɫɨɯɪɚɧɟɧɢɹ ɷɧɟɪɝɢɢ.              

Ⱥɧɚɥɢɬɢɱɟɫɤɢɣ ɦɟɬɨɞ ɧɟ ɬɪɟɛɭɟɬ ɧɚɥɢɱɢɹ ɪɟɚɥɶɧɨɝɨ ɨɛɴɟɤɬɚ, ɚ ɬɚɤɠɟ 

ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɧɚ ɨɛɴɟɤɬɟ. Ɍɚɤɨɣ ɦɟɬɨɞ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɟɧ 

ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɪɟɚɥɶɧɨɝɨ ɨɛɴɟɤɬɚ, ɧɚɩɪɢɦɟɪ, ɧɚ ɫɬɚɞɢɢ ɟɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 

ɉɪɢɦɟɧɟɧɢɟ ɷɬɨɝɨ ɦɟɬɨɞɚ ɬɚɤɠɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɜɨɡɦɨɠɧɨɫɬɢ 

ɫɧɹɬɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɧɚ ɨɛɴɟɤɬɟ.  

 ɉɪɢ ɩɨɥɭɱɟɧɢɢ ɦɨɞɟɥɢ ɚɧɚɥɢɬɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ ɩɪɢɯɨɞɢɬɫɹ ɜɜɨɞɢɬɶ 

ɰɟɥɵɣ ɪɹɞ ɨɝɪɚɧɢɱɟɧɢɣ ɞɥɹ ɭɩɪɨɳɟɧɢɹ ɦɨɞɟɥɢ, ɚ ɬɚɤɠɟ ɭɱɢɬɵɜɚɬɶ 

ɨɬɫɭɬɫɬɜɢɟ ɧɟɤɨɬɨɪɵɯ ɞɚɧɧɵɯ ɧɚ ɨɛɴɟɤɬɟ. ɗɬɨ ɫɧɢɠɚɟɬ ɬɨɱɧɨɫɬɶ ɦɨɞɟɥɢ ɢ 

ɞɟɥɚɟɬ ɧɟɨɛɯɨɞɢɦɵɦ ɨɰɟɧɤɭ ɟɟ ɚɞɟɤɜɚɬɧɨɫɬɢ ɪɟɚɥɶɧɨɦɭ ɨɛɴɟɤɬɭ ɞɥɹ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɣ. 
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ȼ ɧɚɫɬɨɹɳɟɦ ɩɨɫɨɛɢɢ ɩɨɤɚɡɚɧ ɩɪɢɦɟɪ ɩɨɥɭɱɟɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 

ɦɨɞɟɥɢ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɫɦɟɲɢɜɚɸɳɟɝɨ ɬɢɩɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɦɟɬɨɞɚ ɧɚ ɨɫɧɨɜɟ ɭɪɚɜɧɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ. ɇɚ ɪɢɫ.8 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɪɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɫɦɟɲɢɜɚɸɳɟɝɨ ɬɢɩɚ 

 

Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɫɦɟɲɢɜɚɸɳɟɝɨ ɬɢɩɚ 

 

 
 

 

Ɋɢɫ.8. Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɫɦɟɲɢɜɚɸɳɟɝɨ ɬɢɩɚ  
 

ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɫɦɟɲɢɜɚɸɳɟɝɨ ɬɢɩɚ 
(ɪɢɫ.8) ɜ ɨɬɤɥɨɧɟɧɢɹɯ ɨɬ ɫɨɫɬɨɹɧɢɹ ɪɚɜɧɨɜɟɫɢɹ ɛɭɞɟɬ ɫɥɟɞɭɸɳɢɦ: 

 

 𝑑∆ொ𝑑𝑡 = ∆ܳɜɯ + ∆ܳɩ − ∆ܳɩ − ∆ܳɜɵɯ,                                                                              (2.5) 

 

ɝɞɟ 

Q
n
 - ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ ɜ ɪɚɛɨɱɟɦ ɨɛɴɟɦɟ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɤȾɠ; 

Qɜɯ, Qɩ, Q
ɩ
, Qɜɵɯ – ɪɚɫɯɨɞɵ ɬɟɩɥɚ ɫ ɯɨɥɨɞɧɨɣ ɜɨɞɨɣ, ɩɚɪɨɦ, 

ɩɨɬɟɪɹɧɧɨɝɨ ɬɟɩɥɚ ɜ ɨɤɪɭɠɚɸɳɟɟ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɫ ɭɯɨɞɹɳɟɣ ɝɨɪɹɱɟɣ ɜɨɞɨɣ ɤ 
ɩɨɬɪɟɛɢɬɟɥɸ, 

ɤȾɠ
ɫ . ܳ∗ = ɩܸ 𝜌 𝐶ɜɵɯ 𝜃ɜɵɯ,  

ɝɞɟ  
Vɩ – ɪɚɛɨɱɢɣ ɨɛɴɟɦ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɦ3

; 

ɉɚɪ 

ɉɨɞɨɝɪɟɜɚɬɟɥɶ 

Vɉ, ɋɜɵɯ, ρ, θɜɵɯ 

Gɉ, Ɋɉ, iɉ 

ɏɨɥɨɞɧɚɹ ɜɨɞɚ,  

Gɜɯ, ɋɜɯ, θɜɯ 

Ƚɨɪɹɱɚɹ ɜɨɞɚ,  

Gɜɵɯ, ɋɜɵɯ, θɜɵɯ 
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 𝜌 − ˒ˎˑ˕ːˑ˔˕˟ ˅ˑˇ˞, ˍˆ ˏଷ⁄ ; 

ɋɜɵɯ – ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɞɵ ɜɧɭɬɪɢ ɢ ɧɚ ɜɵɯɨɞɟ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ 
(ɧɚɝɪɟɜɚɬɟɥɹ), 

ɤȾɠ
ɤɝ∗℃ ; 

 

Qɜɵɯ – ɬɟɦɩɟɪɚɬɭɪɚ ɝɨɪɹɱɟɣ ɜɨɞɵ ɜɧɭɬɪɢ ɢ ɧɚ ɜɵɯɨɞɟ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, 
0ɋ. 

ɉɨɥɚɝɚɹ Vɩ, ρ ɢ ɋɜɵɯ ɩɨɫɬɨɹɧɧɵɦɢ, ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ, ɱɬɨ 

 

 ∆ܳ∗ = ɩܸ∞   𝜌∞   𝐶ɜɵɯ∞   ∆𝜃ɜɵɯ,                                                                                         (2.6) 

 

 ܳɜɯ = 𝐺ɜɯ   𝐶ɜɯ   𝜃ɜɯ,  
 

ɝɞɟ  𝐺ɜɯ – ɪɚɫɯɨɞ ɯɨɥɨɞɧɨɣ ɜɨɞɵ, ɤɝ ɫ⁄ ; 
 𝐶ɜɯ – ɬɟɩɥɨɟɦɤɨɫɬɶ ɯɨɥɨɞɧɨɣ ɜɨɞɵ, 

ɤȾɠ
ɤɝ   ℃ ; 

 𝜃ɜɯ – ɬɟɦɩɟɪɚɬɭɪɚ ɯɨɥɨɞɧɨɣ ɜɨɞɵ,
0ɋ. 

 

 ∆ ܳɜɯ = 𝐺ɜɯ∞    𝐶ɜɯ∞    ∆𝜃ɜɯ + ɋɜɯ∞    𝜃ɜɯ∞    ∆𝐺ɜɯ,                                             (2.7) 

 

 ܳɩ = 𝐺ɩ    𝑖ɩ,  
ɝɞɟ  

Gɩ – ɪɚɫɯɨɞ ɩɚɪɚ, ɬ ɱ⁄ ; 
 

Iɩ – ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ, 
ɤȾɠ

ɤɝ⁄ . 
 

ɉɨɥɚɝɚɹ iɩ = f (Pɩ), ɩɨɥɭɱɚɟɦ 

 

  ∆ ܳɩ = 𝐺ɩ∞    ∆𝑖ɩ + 𝑖ɩ∞    ∆𝐺ɩ 

 

ɢɥɢ 

 



41 

 

 

 ∆ܳɩ = 𝐺ɩ∞   ሺ 𝜕𝑖ɩ𝜕ܲɩ
ሻ

∞
   ∆ ɩܲ + 𝑖ɩ∞    ∆𝐺ɩ,                                                          (2.8) 

 

 

ɝɞɟ Ɋɩ – ɞɚɜɥɟɧɢɟ ɩɚɪɚ, Ɇɉɚ. 
 ሺ𝜕𝑖ɩ𝜕௉ɩ

ሻ∞ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɬɚɛɥɢɰɵ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɜɨɞɵ ɢ 

ɜɨɞɹɧɨɝɨ ɧɚɫɵɳɟɧɧɨɝɨ ɩɚɪɚ ɩɨ ɜɵɪɚɠɟɧɢɸ 

 

 ሺ𝜕𝑖ɩ𝜕 ɩܲ
ሻ∞ = 𝑖ɩ

௉మ − 𝑖ɩ
௉భ

Ɋଶ − Ɋଵ ,  
 

 

ɝɞɟ 𝑖ɩ
௉మ – ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɩɪɢ ɞɚɜɥɟɧɢɢ ɩɚɪɚ Ɋ2, 𝑖ɩ

௉భ – ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɩɪɢ 
ɞɚɜɥɟɧɢɢ ɩɚɪɚ Ɋ1. 

ɉɨɥɚɝɚɹ ɩɨɬɟɪɢ ɬɟɩɥɚ ɜ ɨɤɪɭɠɚɸɳɟɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɩɨɫɬɨɹɧɧɵɦɢ, 

ɩɨɥɭɱɢɦ, ɱɬɨ 

 

 ∆ܳɩ = Ͳ, (2.9) 

 

 ܳɜɵɯ = ሺ𝐺𝑛 + 𝐺ɜɯሻ    𝐶ɜɵɯ    𝜃ɜɵɯ,                                                                                   (2.10) 

 

 

ȼ ɨɬɤɥɨɧɟɧɢɹɯ ɜɵɪɚɠɟɧɢɟ (3.6) ɛɭɞɟɬ ɫɥɟɞɭɸɳɢɦ 

 

 ∆ܳɜɵɯ = ሺ𝐺ɩ∞ + 𝐺ɜɯ∞ሻ    ɋɜɵɯ∞    ∆𝜃ɜɵɯ + ɋɜɵɯ∞    𝜃ɜɵɯ∞    ∆𝐺ɩ + 

  +ɋɜɵɯ∞    𝜃ɜɵɯ∞    ∆𝐺ɜɯ,                                                                                                   (2.11) 

 

 

ɉɨɞɫɬɚɜɢɦ ɜɵɪɚɠɟɧɢɹ (2.6), (2.7), (2.8), (2.9) ɢ (2.11) ɜ ɭɪɚɜɧɟɧɢɟ (2.5) 

ɢ ɩɪɟɨɛɪɚɡɭɟɦ ɜ ɫɥɟɞɭɸɳɟɟ ɭɪɚɜɧɟɧɢɟ, ɩɨɥɚɝɚɹ ɬɚɤɠɟ, ɱɬɨ ɋɜɯ=ɋɜɵɯ=ɋ. 
 

ɩܸ∞   𝜌∞   𝐶∞ሺ𝐺ɩ∞ + 𝐺ɜɯ∞ሻ    𝐶∞
  ݀∆𝜃ɜɵɯ݀𝑡 + ∆𝜃ɜɵɯ = ሺ𝜃ɜɯ∞ − 𝜃ɜɵɯ∞ሻ   ɋ∞ሺ𝐺ɩ∞ + 𝐺ɜɯ∞ሻ   ɋ∞

  ∆𝐺ɜɯ + 
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+ 𝐺ɜɯ∞    𝐶∞ሺ𝐺ɩ∞ + 𝐺ɜɯ∞ሻ   ɋ∞
  ∆𝜃ɜɯ + ∆𝐺ɩ   𝑖ɩ∞ − 𝐶∞    𝜃ɜɵɯ∞𝐶∞ሺ𝐺ɩ∞ + 𝐺ɜɯ∞ሻ + 

 + 𝐺ɩ∞ሺ𝜕𝑖ɩ𝜕௉ɩ
ሻ∞ሺ𝐺ɩ∞ + 𝐺ɜɯ∞ሻ   ɋ∞

∗ ∆ ɩܲ. 
 

 

ɉɨɫɥɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɨɥɭɱɢɦ 

 𝑇ɩ   𝑑∆𝜃ɜɵɯ𝑑𝑡 + ∆𝜃ɜɵɯ = 𝑘𝐺ɜɯ    ∆𝐺ɜɯ + 𝑘𝜃ɜɯ    ∆𝜃ɜɯ + 𝑘ɩ    ∆𝐺ɩ + 𝑘௉ɩ    ∆ ɩܲ,                (2.12) 

 

 

ɝɞɟ 𝑇ɩ = ɩܸ∞   𝜌∞𝐺ɩ∞ + 𝐺ɜɯ∞
, ɫ; 

 𝑘𝐺ɜɯ = 𝜃ɜɯ∞ − 𝜃ɜɵɯ∞𝐺ɩ∞ + 𝐺ɜɯ∞
, ℃
ɤɝ ɫ⁄ ; 

  𝑘𝜃ɜɯ = 𝐺ɜɯ∞𝐺ɩ∞ + 𝐺ɜɯ∞
, ℃℃ ; 

 𝑘𝐺ɩ = 𝑖ɩ∞ − 𝐶∞   𝜃ɜɵɯ∞𝐶∞ሺ𝐺ɩ∞ + 𝐺ɜɯ∞ሻ , ℃
ɤɝ ɫ⁄ ; 

 𝑘௉ɩ = 𝐺ɩ∞ሺ𝜕𝑖ɩ𝜕௉ɩ
ሻ∞𝐶∞ሺ𝐺ɩ∞ + 𝐺ɜɯ∞ሻ , ℃

Ɇɉɚ
. 

 
 

 

Ⱦɥɹ ɩɪɢɦɟɪɚ ɪɚɫɱɟɬɚ ɩɪɟɞɩɨɥɨɠɢɦVɩ∞=0, 3 ɦ3
, Gɜɯ=20 ɬ/ɱ (5, 6 ɤɝ/ɫ), 

ρ=1000 ɤɝ/ɦ3
,  

ɋ=4, 19 ɤȾɠ/(ɤɝ ฀ ℃), iɩ=2860 ɤȾɠ/ɤɝ (ɩɪɢ ɞɚɜɥɟɧɢɢ ɩɚɪɚ Ɋɩ=0, 4 Ɇɉɚ 
ɢ ɬɟɦɩɟɪɚɬɭɪɟ ɩɚɪɚ 200 ℃), θɜɯ=40 ℃, θɜɵɯ=90 ℃. 

 

ɉɨɥɚɝɚɟɦ, ɱɬɨ Ɋɩ=const. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ΔɊɩ=0 ɢ ɤɨɷɮɮɢɰɢɟɧɬ kPɩ ɧɟ 
ɨɩɪɟɞɟɥɹɟɦ. 

ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɜ ɫɬɚɬɢɤɟ ɛɭɞɟɬ 
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𝐺ɜɯ∞   𝐶∞   𝜃ɜɯ∞ + 𝐺ɩ∞   𝑖ɩ∞ = ሺ𝐺ɩ∞ + 𝐺ɜɯ∞ሻɋ∞   𝜃ɜɵɯ∞,  
 

 

 

 

 

Ɉɬɫɸɞɚ ɧɚɯɨɞɢɦ Gɩ∞. 

 𝐺ɩ∞ = 𝐺ɜɯ∞    ɋ∞ሺ𝜃ɜɵɯ∞ − 𝜃ɜɯ∞ሻ𝑖ɩ∞ − 𝐶∞    𝜃ɜɵɯ∞
= ͷ, ͸   Ͷ, ͳͻሺͻͲ − ͶͲሻʹͺ͸Ͳ − Ͷ, ͳͻ   ͻͲ = Ͳ, Ͷ͹ ɤɝ

ɫ
 

 

 

Ɉɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɪɚɜɧɟɧɢɹ (2.12). 

 

 𝑇ɩ = Ͳ, ͵   ͳͲͲͲͲ, Ͷ͹ + ͷ, ͸ = Ͷͻ ɫ; 
 

 𝑘𝐺ɜɯ = ͶͲ − ͻͲͲ, Ͷ͹ + ͷ, ͸ = −ͺ, ʹ͵, ℃
ɤɝ ɫ⁄ ; 

 

 𝑘𝜃ɜɯ = ͷ, ͸Ͳ, Ͷ͹ + ͷ, ͸ = Ͳ, ͻʹ, ℃℃ ; 
 

  𝑘𝐺ɩ = ʹͺ͸Ͳ − Ͷ, ͳͻ   ͻͲͶ, ͳͻሺͲ, Ͷ͹ + ͷ, ͸ሻ = ͻ͹, ͸, ℃
ɤɝ ɫ⁄ . 

 

 

Ɂɚɩɚɡɞɵɜɚɧɢɟ ɩɨ ɤɚɧɚɥɭ ɭɩɪɚɜɥɟɧɢɹ ɢ ɤɚɧɚɥɭ ɜɨɡɦɭɳɟɧɢɹ ɩɪɢɧɢɦɚɟɦ 

ɪɚɜɧɵɦɢ ≈ 0, 2 Ɍɩ, ɬ. ɟ. 10 ɫ. 

Ɉɫɧɨɜɧɨɟ ɜɨɡɦɭɳɚɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ –ɪɚɫɯɨɞ ɯɨɥɨɞɧɨɣ ɜɨɞɵ. 

ɍɩɪɚɜɥɹɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ –ɪɚɫɯɨɞ ɩɚɪɚ. 

Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɨɥɭɱɚɟɦ ɭɪɚɜɧɟɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ 

ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɫɦɟɲɢɜɚɸɳɟɝɨ ɬɢɩɚ ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɩɪɢɦɟɪɚ. 
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Ͷͻ ݀∆𝜃ɜɵɯ݀𝑡 + ∆𝜃ɜɵɯ = −ͺ, ʹ͵ ∆𝐺ɜɯሺ𝑡 − ͳͲሻ + Ͳ, ͻʹ ∆𝜃ɜɯሺ𝑡 − ͳͲሻ +  +ͻ͹, ͸ ∆𝐺ɩሺ𝑡 − ͳͲሻ. 
ɉɨɫɥɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ʌɚɩɥɚɫɚ ɩɨɥɭɱɚɟɦ ɫɥɟɞɭɸɳɢɟ ɩɟɪɟɞɚɬɨɱɧɵɟ 

ɮɭɧɤɰɢɢ. 
 

  ɩܹ𝑦ሺ𝑝ሻ = ͻ͹͸ ݁−ଵ଴𝑝Ͷͻ𝑝 + ͳ , ℃
ɤɝ ɫ⁄ ; 

 

  ɜܹభሺ𝑝ሻ = − ͺ, ʹ͵ ݁−ଵ଴𝑝Ͷͻ𝑝 + ͳ , ℃
ɤɝ ɫ⁄ ; 

 

  ɜܹమሺ𝑝ሻ = Ͳ, ͻʹ ݁−ଵ଴𝑝Ͷͻ𝑝 + ͳ , ℃℃. 
 

 Ɋɚɡɪɚɛɨɬɤɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɞɢɧɚɦɢɱɟɫɤɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ 

ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ ɫɜɨɞɢɬɫɹ ɤ ɩɨɥɭɱɟɧɢɸ ɧɚ ɪɟɚɥɶɧɨɦ ɨɛɴɟɤɬɟ ɩɟɪɟɯɨɞɧɵɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ (ɤɪɢɜɵɯ ɪɚɡɝɨɧɚ) ɩɨ ɤɚɧɚɥɚɦ ɭɩɪɚɜɥɟɧɢɹ ɢ ɜɨɡɦɭɳɟɧɢɹ ɢ ɢɯ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɟ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɚ ɫ ɩɨɦɨɳɶɸ 

MathLab ɢɥɢ ɩɪɨɝɪɚɦɦɵ IDEN, ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɤɚɮɟɞɪɨɣ ȺɌɉ ɢ ɉ. 

ȼ ɉɪɢɥɨɠɟɧɢɹɯ 5 ɢ 6 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɪɢɦɟɪɵ ɩɨɥɭɱɟɧɢɹ ɩɟɪɟɞɚɬɨɱɧɵɯ 

ɮɭɧɤɰɢɣ ɨɛɴɟɤɬɨɜ ɭɩɪɚɜɥɟɧɢɹ, ɩɨɥɭɱɟɧɧɵɯ ɫ ɩɪɢɦɟɧɟɧɢɟɦ MathLab ɢ 

ɩɪɨɝɪɚɦɦɵ IDEN. 

 ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɪɨɝɪɚɦɦ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɉɪɢɥɨɠɟɧɢɢ ɤ ȼɄɊ ɪɚɫɱɟɬɧɵɟ ɬɟɤɫɬɨɜɵɟ ɮɚɣɥɵ ɫ 

ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ. 

 

2.3.2. Ɋɚɫɱɟɬ ɋȺɍ ɩɚɪɚɦɟɬɪɨɦ 

ɐɟɥɶɸ ɪɚɫɱɟɬɚ ɋȺɍ ɹɜɥɹɟɬɫɹ ɜɵɛɨɪ ɫɬɪɭɤɬɭɪɵ ɪɟɝɭɥɹɬɨɪɚ (ɡɚɤɨɧɚ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ) ɢ ɪɚɫɱɟɬ ɱɢɫɥɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɧɚɫɬɪɨɟɤ 
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ɪɟɝɭɥɹɬɨɪɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɬɪɟɛɭɟɦɵɟ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɩɪɨɰɟɫɫɚ 

ɭɩɪɚɜɥɟɧɢɹ. 

Ɉɫɧɨɜɧɵɦɢ ɷɬɚɩɚɦɢ ɪɚɫɱɟɬɚ ɋȺɍ ɹɜɥɹɸɬɫɹ: ɪɚɡɪɚɛɨɬɤɚ 

ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɋȺɍ, ɜɵɛɨɪ ɤɪɢɬɟɪɢɹ ɢɥɢ ɩɨɤɚɡɚɬɟɥɟɣ 

ɤɚɱɟɫɬɜɚ ɩɪɨɰɟɫɫɚ ɭɩɪɚɜɥɟɧɢɹ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɤ ɤɚɱɟɫɬɜɭ ɭɩɪɚɜɥɟɧɢɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɚɪɚɦɟɬɪɨɦ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɩ. 2.2.1., ɜɵɛɨɪ ɦɟɬɨɞɚ ɢ 

ɩɪɨɜɟɞɟɧɢɟ ɪɚɫɱɟɬɚ. 

Ⱦɚɥɟɟ ɜ ɩ. 2.3.3 ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɨɰɟɧɤɭ ɤɚɱɟɫɬɜɚ ɩɪɨɰɟɫɫɚ 

ɭɩɪɚɜɥɟɧɢɹ ɢ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɫɞɟɥɚɬɶ ɩɟɪɟɪɚɫɱɟɬ ɫɢɫɬɟɦɵ. 

Ɋɚɡɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɋȺɍ 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɋȺɍ ɧɟɨɛɯɨɞɢɦɨ 

ɭɱɢɬɵɜɚɬɶ ɫɥɟɞɭɸɳɟɟ. 

ȼɨ-ɩɟɪɜɵɯ, ɬɟɯɧɢɱɟɫɤɭɸ ɪɟɚɥɢɡɚɰɢɸ ɭɩɪɚɜɥɹɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ 

(ɪɟɝɭɥɹɬɨɪɚ), ɚ ɬɚɤɠɟ ɢɫɩɨɥɶɡɭɟɦɵɣ ɦɟɬɨɞ ɪɚɫɱɟɬɚ ɧɟɩɪɟɪɵɜɧɵɯ ɢɥɢ 

ɞɢɫɤɪɟɬɧɵɯ (ɰɢɮɪɨɜɵɯ) ɋȺɍ. 

ȼɨ-ɜɬɨɪɵɯ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɩɪɢɧɰɢɩ ɢɥɢ ɫɩɨɫɨɛ ɭɩɪɚɜɥɟɧɢɹ, ɤɨɥɢɱɟɫɬɜɨ 
ɩɟɪɟɦɟɧɧɵɯ ɢ ɢɯ ɜɡɚɢɦɨɫɜɹɡɶ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɷɬɨɝɨ ɚɥɝɨɪɢɬɦɢɱɟɫɤɚɹ 
ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɛɭɞɟɬ ɨɞɧɨɤɨɧɬɭɪɧɨɣ, ɤɚɫɤɚɞɧɨɣ, ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɢ ɞɪ. 

ȼ-ɬɪɟɬɶɢɯ, ɜ ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɟ ɩɟɪɟɞɚɬɨɱɧɵɟ 
ɮɭɧɤɰɢɢ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ (ɤɨɧɬɪɨɥɥɟɪ ɢɥɢ 

ɪɟɝɭɥɢɪɭɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ, ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ, ɢɫɩɨɥɧɢɬɟɥɶɧɵɣ ɦɟɯɚɧɢɡɦ, 

ɪɟɝɭɥɢɪɭɸɳɢɣ ɨɪɝɚɧ, ɞɚɬɱɢɤ ɢ ɡɚɞɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ) ɦɨɝɭɬ ɛɵɬɶ ɜɵɞɟɥɟɧɵ 
ɨɬɞɟɥɶɧɨ ɢɥɢ ɜɤɥɸɱɟɧɵ ɜ ɦɨɞɟɥɢ ɨɛɴɟɤɬɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɪɟɝɭɥɹɬɨɪɚ. ɗɬɨ 
ɡɚɜɢɫɢɬ ɨɬ ɦɟɬɨɞɚ ɩɨɥɭɱɟɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ. 

ɉɪɢ ɚɧɚɥɢɬɢɱɟɫɤɨɦ ɦɟɬɨɞɟ ɩɨɫɬɪɨɟɧɢɹ ɦɨɞɟɥɢ ɨɛɴɟɤɬɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɜɵɞɟɥɹɬɶ ɩɟɪɟɞɚɬɨɱɧɵɟ ɮɭɧɤɰɢɢ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ. ɉɪɢ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɦ ɦɟɬɨɞɟ ɩɟɪɟɞɚɬɨɱɧɵɟ ɮɭɧɤɰɢɢ ɧɟɤɨɬɨɪɵɯ ɷɥɟɦɟɧɬɨɜ, 

ɧɚɩɪɢɦɟɪ, ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɨɪɝɚɧɚ ɢ ɞɚɬɱɢɤɚ ɛɭɞɭɬ ɭɱɢɬɵɜɚɬɶɫɹ ɜ 
ɩɟɪɟɞɚɬɨɱɧɨɣ ɮɭɧɤɰɢɢ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ.  
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ȼɵɛɨɪ ɫɯɟɦɵ ɢɥɢ ɦɟɬɨɞɚ ɪɚɫɱɟɬɚ 

ɉɪɨɰɟɞɭɪɚ ɪɚɫɱɟɬɚ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɦɧɨɠɟɫɬɜɚ 
ɮɚɤɬɨɪɨɜ. ɉɟɪɟɱɢɫɥɢɦ ɧɟɤɨɬɨɪɵɟ ɢɡ ɧɢɯ. ȼɢɞ ɭɪɚɜɧɟɧɢɣ ɦɨɞɟɥɢ ɨɛɴɟɤɬɚ: ɫ 
ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɫ ɪɚɫɩɪɟɞɟɥɟɧɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɫ 
ɡɚɩɚɡɞɵɜɚɸɳɢɦ ɚɪɝɭɦɟɧɬɨɦ, ɥɢɧɟɣɧɵɟ, ɧɟɥɢɧɟɣɧɵɟ ɢ ɬ.ɞ. ɏɚɪɚɤɬɟɪ 
ɜɨɡɦɭɳɚɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ: ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɵɟ, ɫɬɨɯɚɫɬɢɱɟɫɤɢɟ. Ɏɨɪɦɚ 
ɡɚɩɢɫɢ ɦɨɞɟɥɢ ɨɛɴɟɤɬɚ: ɩɟɪɟɞɚɬɨɱɧɵɟ ɮɭɧɤɰɢɢ, ɭɪɚɜɧɟɧɢɹ ɜ ɮɨɪɦɟ 
ɩɪɨɫɬɪɚɧɫɬɜɚ ɫɨɫɬɨɹɧɢɹ. Ɉɛɥɚɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ: 
ɜɪɟɦɟɧɧɚɹ, ɱɚɫɬɨɬɧɚɹ.  

ɐɟɥɶ ɭɩɪɚɜɥɟɧɢɹ: ɫɬɚɛɢɥɢɡɚɰɢɹ ɩɚɪɚɦɟɬɪɨɜ, ɩɪɨɝɪɚɦɦɧɨɟ ɭɩɪɚɜɥɟɧɢɟ, 

ɭɩɪɚɜɥɟɧɢɟ ɤɨɧɟɱɧɵɦ ɫɨɫɬɨɹɧɢɟɦ. ɂɫɩɨɥɶɡɭɟɦɵɟ ɩɪɢɧɰɢɩɵ ɭɩɪɚɜɥɟɧɢɹ: 
ɭɩɪɚɜɥɟɧɢɟ ɩɨ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ, ɭɩɪɚɜɥɟɧɢɟ ɩɨ ɜɨɡɦɭɳɟɧɢɸ, 

ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ. Ʉɨɥɢɱɟɫɬɜɨ ɩɟɪɟɦɟɧɧɵɯ ɢ ɢɯ ɜɡɚɢɦɨɫɜɹɡɶ: 
ɨɞɧɨɦɟɪɧɵɟ, ɦɧɨɝɨɦɟɪɧɵɟ ɫɢɫɬɟɦɵ. ɋɬɟɩɟɧɶ ɫɥɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɭɟɦɵɯ 
ɦɟɬɨɞɨɜ ɪɚɫɱɟɬɚ: ɫɢɧɬɟɡ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ (ɜɚɪɢɚɰɢɨɧɧɨɟ ɢɫɱɢɫɥɟɧɢɟ, 

ɦɟɬɨɞɵ ɨɩɬɢɦɚɥɶɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ), ɩɪɨɰɟɞɭɪɵ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ ɫɢɧɬɟɡɚ 
ɪɟɝɭɥɹɬɨɪɨɜ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɠɟɧɟɪɧɵɯ ɦɟɬɨɞɨɜ (ɧɨɦɨɝɪɚɦɦɵ, ɪɚɫɱɟɬɧɵɟ 
ɮɨɪɦɭɥɵ) ɢɥɢ ɩɪɨɝɪɚɦɦ, ɪɚɫɱɟɬɚ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɢ ɬ.ɞ.  

ȼɵɛɨɪ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɦɟɬɨɞɚ ɪɚɫɱɟɬɚ ɫɢɫɬɟɦɵ ɹɜɥɹɟɬɫɹ ɱɪɟɡɜɵɱɚɣɧɨ 
ɨɬɜɟɬɫɬɜɟɧɧɵɦ ɷɬɚɩɨɦ ɢ ɜɨ ɦɧɨɝɨɦ ɨɩɪɟɞɟɥɹɟɬ ɤɚɱɟɫɬɜɨ ɩɪɨɰɟɫɫɚ 
ɭɩɪɚɜɥɟɧɢɹ.  

Ⱦɥɹ ɪɚɫɱɟɬɚ ɫɢɫɬɟɦɵ ɜ ȼɄɊ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɪɚɡɥɢɱɧɵɟ ɦɟɬɨɞɵ, 

ɪɟɚɥɢɡɨɜɚɧɧɵɟ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ, ɧɚɩɪɢɦɟɪ, ɩɪɨɝɪɚɦɦɧɵɟ 
ɩɚɤɟɬɵ Mathlab ɢɥɢ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɤɚɮɟɞɪɵ ȺɌɉ ɢ ɉ. Ɍɚɤɠɟ 
ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɱɢɫɥɟɧɧɵɟ ɦɟɬɨɞɵ ɨɩɬɢɦɢɡɚɰɢɢ ɞɥɹ ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɵɯ 
ɧɚɫɬɪɨɟɤ ɪɟɝɭɥɹɬɨɪɨɜ ɋȺɍ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɧɨɫɬɧɵɯ ɭɪɚɜɧɟɧɢɣ ɫɢɫɬɟɦɵ 
ɜ Excel. 

ɇɚ ɪɢɫ.9 ɩɪɟɞɫɬɚɜɥɟɧɚ ɚɥɝɨɪɢɬɦɢɱɟɫɤɚɹ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ 
ɨɞɧɨɤɨɧɬɭɪɧɨɣ ɞɢɫɤɪɟɬɧɨɣ (ɰɢɮɪɨɜɨɣ) ɋȺɍ, ɞɥɹ ɤɨɬɨɪɨɣ ɬɪɟɛɭɟɬɫɹ 
ɪɚɫɫɱɢɬɚɬɶ ɩɚɪɚɦɟɬɪɵ ɧɚɫɬɪɨɣɤɢ ɪɟɝɭɥɹɬɨɪɚ. ȼ ɪɹɞɟ ɫɥɭɱɚɟɜ ɩɨ 
ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɡɚɜ. ɤɚɮɟɞɪɨɣ ɞɨɩɭɫɤɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɨɦɨɝɪɚɦɦ, 

ɩɪɢɛɥɢɠɟɧɧɵɯ ɮɨɪɦɭɥ ɢ ɬ.ɞ.
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Ɂɞɟɫɶ xɡɞ, xɩ, xɞ, xɞ(z) – ɫɢɝɧɚɥ ɡɚɞɚɧɢɹ, ɪɟɝɭɥɢɪɭɟɦɵɣ ɩɚɪɚɦɟɬɪ, 
ɫɢɝɧɚɥ ɧɚ ɜɵɯɨɞɟ ɞɚɬɱɢɤɚ ɢ ɫɢɝɧɚɥ ɞɚɬɱɢɤɚ ɧɚ ɜɯɨɞɟ ɪɟɝɭɥɹɬɨɪɚ; 

Fɩ(ɪ) – ɪɟɝɭɥɢɪɭɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ; 
Fɮ(ɪ)- ɜɨɡɦɭɳɚɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ; 
Δ(z) – ɫɢɝɧɚɥ ɨɲɢɛɤɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ; 

U(z), U(ɪ), – ɭɩɪɚɜɥɹɸɳɢɟ ɫɢɝɧɚɥɵ ɫ ɜɵɯɨɞɨɜ ɞɢɫɤɪɟɬɧɨɝɨ ɪɟɝɭɥɹɬɨɪɚ ɢ 

ɮɢɤɫɚɬɨɪɚ (ɷɤɫɬɪɚɩɨɥɹɬɨɪɚ);  

Wɞ (p), Wɨɛ (p), Wɢɭ(p), Wɮ(p), Dɪɟɝ(z) - ɩɟɪɟɞɚɬɨɱɧɵɟ ɮɭɧɤɰɢɢ ɞɚɬɱɢɤɚ, 
ɨɛɴɟɤɬɚ ɩɨ ɤɚɧɚɥɭ ɭɩɪɚɜɥɟɧɢɹ ɢ ɜɨɡɦɭɳɟɧɢɹ, ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, 
ɮɢɤɫɚɬɨɪɚ (ɷɤɫɬɪɚɩɨɥɹɬɨɪɚ) ɢ ɞɢɫɤɪɟɬɧɨɝɨ ɪɟɝɭɥɹɬɨɪɚ.  

ȼ ɪɹɞɟ ɫɥɭɱɚɟɜ ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɡɚɜ. ɤɚɮɟɞɪɨɣ ɞɨɩɭɫɤɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɧɨɦɨɝɪɚɦɦ, ɩɪɢɛɥɢɠɟɧɧɵɯ ɮɨɪɦɭɥ ɢ ɬ.ɞ. 

Ɋɚɫɱɟɬ ɋȺɍ ɫ ɩɪɢɦɟɧɟɧɢɟɦ MathLab 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɧɚɫɬɪɨɟɤ ɪɟɝɭɥɹɬɨɪɚ ɋȺɍ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɩɪɨɝɪɚɦɦɭ MathLab, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɦɨɠɧɨ ɧɚɣɬɢ ɧɚɫɬɪɨɣɤɢ ɪɟɝɭɥɹɬɨɪɚ 
ɤɚɤ ɚɧɚɥɨɝɨɜɨɣ, ɬɚɤ ɢ ɞɢɫɤɪɟɬɧɨɣ (ɰɢɮɪɨɜɨɣ) ɋȺɍ ɪɚɡɥɢɱɧɨɣ ɫɥɨɠɧɨɫɬɢ ɨɬ 
ɤɚɫɤɚɞɧɵɯ ɞɨ ɦɧɨɝɨɫɜɹɡɚɧɧɵɯ. 

ȼ MathLab ɬɚɤɠɟ ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɨɩɬɢɦɢɡɚɰɢɢ ɧɚɫɬɪɨɟɤ ɋȺɍ, ɚ 
ɬɚɤɠɟ ɪɚɫɫɱɢɬɵɜɚɬɶ ɧɚɫɬɪɨɣɤɢ ɋȺɍ ɫɨ ɫɥɭɱɚɣɧɵɦɢ ɜɨɡɦɭɳɚɸɳɢɦɢ 
ɜɨɡɞɟɣɫɬɜɢɹɦɢ, ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɚ ɨɛɴɟɤɬ ɭɩɪɚɜɥɟɧɢɹ. 

ɉɟɪɟɞ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ MathLab ɞɥɹ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɧɚɫɬɪɨɟɤ 
ɪɟɝɭɥɹɬɨɪɚ ɬɪɟɛɭɟɬɫɹ ɪɚɡɪɚɛɨɬɚɬɶ ɫɯɟɦɭ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɋȺɍ, ɢɫɩɨɥɶɡɭɹ ɟё 
ɚɥɝɨɪɢɬɦɢɱɟɫɤɭɸ ɫɬɪɭɤɬɭɪɧɭɸ ɫɯɟɦɭ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ȺɋɊ 
ɚɥɝɨɪɢɬɦɢɱɟɫɤɚɹ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ȺɋɊ ɦɨɠɟɬ ɛɵɬɶ ɚɧɚɥɨɝɨɜɨɣ ɢɥɢ 
ɞɢɫɤɪɟɬɧɨɣ. 
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ɇɚ ɪɢɫ.10 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜ MathLab ɚɧɚɥɨɝɨɜɨɣ 
ɋȺɍ ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɩɥɨɬɧɨɫɬɢ ɛɭɦɚɠɧɨɝɨ ɩɨɥɨɬɧɚ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɧɚɫɬɪɨɟɤ ɪɟɝɭɥɹɬɨɪɚ ɋȺɍ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ. 4. 

Ɂɞɟɫɶ ɤɨɷɮɮɢɰɢɟɧɬ P ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤɨɷɮɮɢɰɢɟɧɬɭ ɩɟɪɟɞɚɱɢ k1, ɚ 
ɤɨɷɮɮɢɰɢɟɧɬ I -ɤɨɷɮɮɢɰɢɟɧɬɭ k2= 1/Ɍɢ, ɝɞɟ Ɍɢ– ɜɪɟɦɹ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ. 
 

 

 

Ɋɢɫ.10. ɋɯɟɦɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɚɧɚɥɨɝɨɜɨɣ ɋȺɍ ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɩɥɨɬɧɨɫɬɢ 
ɛɭɦɚɠɧɨɝɨ ɩɨɥɨɬɧɚ 

Ɍɚɛɥɢɰɚ 4. ɇɚɫɬɪɨɣɤɢ ɪɟɝɭɥɹɬɨɪɚ ɚɧɚɥɨɝɨɜɨɣ ɋȺɍ. 

 
 

ɉɪɢ ɪɚɫɱɟɬɟ ɩɚɪɚɦɟɬɪɨɜ ɧɚɫɬɪɨɣɤɢ ɪɟɝɭɥɹɬɨɪɚ ɞɢɫɤɪɟɬɧɨɣ (ɰɢɮɪɨɜɨɣ) ɋȺɍ 
ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɩɥɨɬɧɨɫɬɢ ɛɭɦɚɠɧɨɝɨ ɩɨɥɨɬɧɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɯɟɦɚ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɧɚ ɪɢɫ. 11. 
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Ɋɢɫ.11. ɋɯɟɦɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɢɫɤɪɟɬɧɨɣ (ɰɢɮɪɨɜɨɣ) ɋȺɍ ɩɨɜɟɪɯɧɨɫɬɧɨɣ 
ɩɥɨɬɧɨɫɬɢ ɛɭɦɚɠɧɨɝɨ ɩɨɥɨɬɧɚ 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɧɚɫɬɪɨɟɤ Tuned ɢ Blockɪɟɝɭɥɹɬɨɪɚ ɋȺɍ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥ. 5. Ɂɞɟɫɶ ɤɨɷɮɮɢɰɢɟɧɬ P ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤɨɷɮɮɢɰɢɟɧɬɭ ɩɟɪɟɞɚɱɢ k1, ɚ 
ɤɨɷɮɮɢɰɢɟɧɬ I -ɤɨɷɮɮɢɰɢɟɧɬɭ k2  

 

Ɍɚɛɥɢɰɚ 5. ɇɚɫɬɪɨɣɤɢ ɪɟɝɭɥɹɬɨɪɚ ɞɢɫɤɪɟɬɧɨɣ ɋȺɍ. 

 
 

Ɋɚɫɱɟɬ ɋȺɍ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɨɝɪɚɦɦɵ ASIMLIN 

 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ȼɄɊ ɬɚɤɠɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɦɟɧɹɬɶ 
ɩɪɨɝɪɚɦɦɭASIMLIN, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɩɨɫɬɪɨɢɬɶ ɨɛɥɚɫɬɶ ɭɫɬɨɣɱɢɜɨɫɬɢ, 

ɥɢɧɢɸ ɪɚɜɧɨɝɨ ɡɚɩɚɫɚ ɭɫɬɨɣɱɢɜɨɫɬɢ ɨɞɧɨɤɨɧɬɭɪɧɨɣ ɞɢɫɤɪɟɬɧɨɣ (ɰɢɮɪɨɜɨɣ) 
ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɜ ɩɥɨɫɤɨɫɬɢ ɩɚɪɚɦɟɬɪɨɜ ɉɂ- ɪɟɝɭɥɹɬɨɪɚ, ɜɵɛɪɚɬɶ 
ɧɚɫɬɪɨɣɤɢ ɪɟɝɭɥɹɬɨɪɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɡɚɞɚɧɧɵɣ ɡɚɩɚɫ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɫɢɫɬɟɦɵ. 

Ɂɚɩɚɫ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɢɫɬɟɦɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɩɪɨɝɪɚɦɦɟ ɩɨ ɡɚɞɚɧɧɨɦɭ 
ɡɧɚɱɟɧɢɸ ɤɨɥɟɛɚɬɟɥɶɧɨɫɬɢ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɨɟ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɨɩɪɟɞɟɥɹɟɬ 
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ɪɚɫɩɨɥɨɠɟɧɢɟ ɛɥɢɠɚɣɲɢɯ ɤ ɦɧɢɦɨɣ ɨɫɢ ɤɨɪɧɟɣ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɝɨ 
ɩɨɥɢɧɨɦɚ ɡɚɦɤɧɭɬɨɣ ɫɢɫɬɟɦɵ. 

ɉɪɢ ɜɵɛɨɪɟ ɧɚɫɬɪɨɟɤ ɪɟɝɭɥɹɬɨɪɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ASIMLIN ɫɥɟɞɭɟɬ 
ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɤɨɥɟɛɚɬɟɥɶɧɨɫɬɶ ɹɜɥɹɟɬɫɹ ɤɨɫɜɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ, ɤɨɬɨɪɵɣ 
ɧɟ ɨɩɪɟɞɟɥɹɟɬ ɨɞɧɨɡɧɚɱɧɨ ɜɪɟɦɹ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɩɟɪɟɪɟɝɭɥɢɪɨɜɚɧɢɟ 
ɧɢ ɩɨ ɡɚɞɚɧɢɸ, ɧɢ ɩɨ ɜɨɡɦɭɳɟɧɢɸ. 

ȼ ɩɪɨɝɪɚɦɦɟ ASIMLIN ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɫɬɪɨɟɧɢɹ 
ɝɪɚɮɢɤɨɜ ɩɟɪɟɯɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ ɩɨ ɡɚɞɚɧɢɸ ɢ ɜɨɡɦɭɳɟɧɢɸ ɢ ɨɰɟɧɤɚ 
ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ. 

ɉɪɢ ɪɚɫɱɟɬɟ ɤɚɫɤɚɞɧɨɣ ɋȺɍ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɩɪɨɝɪɚɦɦɚ 
ASIMLIN. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɱɟɬ ɧɚɫɬɪɨɟɤ 
ɪɟɝɭɥɹɬɨɪɨɜ ɜɧɭɬɪɟɧɧɟɝɨ ɢ ɜɧɟɲɧɟɝɨ ɤɨɧɬɭɪɨɜ ɋȺɍ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɩɪɨɝɪɚɦɦɵ IDEN ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɜɧɭɬɪɟɧɧɟɝɨ 
ɤɨɧɬɭɪɚ ɋȺɍ. 

ɉɪɢ ɪɚɫɱɟɬɟ ɋȺɍ ɫɨɨɬɧɨɲɟɧɢɟɦ ɞɜɭɯ ɩɚɪɚɦɟɬɪɨɜ ɬɚɤɠɟ ɦɨɠɟɬ ɛɵɬɶ 
ɩɪɢɦɟɧɟɧɚ ɩɪɨɝɪɚɦɦɚ ASIMLIN. ɋ ɟɟ ɩɨɦɨɳɶɸ ɦɨɝɭɬ ɛɵɬɶ ɪɚɫɫɱɢɬɚɧɵ 
ɛɚɡɨɜɵɣ (ɨɫɧɨɜɧɨɣ) ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɤɨɧɬɭɪɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. Ɂɚɬɟɦ ɞɥɹ 
ɩɟɪɟɞɚɬɨɱɧɨɣ ɮɭɧɤɰɢɢ ɤɨɪɪɟɤɬɢɪɭɸɳɟɝɨ ɡɜɟɧɚ, ɫɜɹɡɵɜɚɸɳɟɝɨ ɷɬɢ ɤɨɧɬɭɪɵ, 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɟɝɨ ɤɨɷɮɮɢɰɢɟɧɬ ɢɥɢ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɟɪɟɞɚɱɢ. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɋȺɍ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɜɢɞɟ ɬɟɤɫɬɨɜɨɝɨ 

ɮɚɣɥɚ ɫ ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɜ ɉɪɢɥɨɠɟɧɢɢ ɤ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɟ ȼɄɊ. 
ɉɪɢ ɪɚɫɱɟɬɟ ɨɞɧɨɤɨɧɬɭɪɧɨɣ ɋȺɍ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɨɝɪɚɦɦɵ ASIMLIN 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɬɪɭɤɬɭɪɚ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɜ ɉɪɢɥɨɠɟɧɢɢ 
7. 

ɉɪɢɦɟɪ ɪɚɫɱɟɬɚ ɋȺɍ ɪɚɫɫɦɨɬɪɟɧ ɜ ɉɪɢɥɨɠɟɧɢɢ 8. ɇɚ ɪɢɫɭɧɤɚɯ 

ɩɨɤɚɡɚɧɵ ɨɛɥɚɫɬɶ ɭɫɬɨɣɱɢɜɨɫɬɢ ɢ ɥɢɧɢɹ ɪɚɜɧɨɝɨ ɡɚɩɚɫɚ ɭɫɬɨɣɱɢɜɨɫɬɢ ɋȺɍ. 
ɇɚɫɬɪɨɣɤɢ ɪɟɝɭɥɹɬɨɪɚ ɤ1ɢ ɤ2, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɬɪɟɛɭɟɦɨɟ ɡɧɚɱɟɧɢɟ 
ɩɨɤɚɡɚɬɟɥɹ ɤɨɥɟɛɚɬɟɥɶɧɨɫɬɢ ɋȺɍ, ɜɵɛɢɪɚɸɬɫɹ ɜ ɨɛɥɚɫɬɢ ɜɟɪɲɢɧɵ ɥɢɧɢɢ 
ɪɚɜɧɨɝɨ ɡɚɩɚɫɚ ɭɫɬɨɣɱɢɜɨɫɬɢ. 

ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɧɚɫɬɪɨɟɤ ɪɟɝɭɥɹɬɨɪɚ ɬɪɟɛɭɟɬɫɹ 
ɩɪɨɜɟɫɬɢ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɋȺɍ ɩɚɪɚɦɟɬɪɨɦ ɢ ɚɧɚɥɢɡ ɤɚɱɟɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ. 

 

2.3.3. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɋȺɍ ɩɚɪɚɦɟɬɪɨɦ ɢ ɚɧɚɥɢɡ ɤɚɱɟɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ 

ɋɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ 
ɞɟɥɹɬɫɹ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɜɢɞɚ: ɫɢɫɬɟɦɵ ɫɬɚɛɢɥɢɡɚɰɢɢ ɢ ɫɥɟɞɹɳɢɟ ɫɢɫɬɟɦɵ. 

ɋɢɫɬɟɦɵ ɫɬɚɛɢɥɢɡɚɰɢɢ ɫɥɭɠɚɬ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɪɟɝɭɥɢɪɭɟɦɨɣ 
ɩɟɪɟɦɟɧɧɨɣ ɨɛɴɟɤɬɚ ɧɚ ɨɩɪɟɞɟɥɟɧɧɨɦ ɡɚɞɚɧɧɨɦ ɭɪɨɜɧɟ. Ɂɚɞɚɱɟɣ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ ɜ ɫɢɫɬɟɦɟ ɫɬɚɛɢɥɢɡɚɰɢɢ ɹɜɥɹɟɬɫɹ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɨɬɤɥɨɧɟɧɢɹ ɜɵɯɨɞɧɨɣ ɜɟɥɢɱɢɧɵ ɜ ɬɚɤɨɟ ɪɟɝɭɥɢɪɭɸɳɟɟ 
ɜɨɡɞɟɣɫɬɜɢɟ, ɤɨɬɨɪɨɟ ɤɨɦɩɟɧɫɢɪɨɜɚɥɨ ɛɵ ɜɥɢɹɧɢɟ ɜɨɡɦɭɳɚɸɳɟɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɛɴɟɤɬ ɭɩɪɚɜɥɟɧɢɹ. 
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ɐɟɥɶɸ ɪɚɛɨɬɵ ɫɥɟɞɹɳɟɣ ɫɢɫɬɟɦɵ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɬɚɤɨɝɨ 
ɭɩɪɚɜɥɹɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ, ɤɨɬɨɪɨɟ ɨɛɟɫɩɟɱɢɥɨ ɛɵ ɫɥɟɠɟɧɢɟ ɡɚ 
ɢɡɦɟɧɹɸɳɟɣɫɹ ɡɚɞɚɱɟɣ ɭɩɪɚɜɥɟɧɢɹ ɢ ɨɛɟɫɩɟɱɢɜɚɥɨ ɛɵ ɜɵɩɨɥɧɟɧɢɟ ɪɚɜɟɧɫɬɜɚ 
ɜɵɯɨɞɧɨɣ, ɭɩɪɚɜɥɹɟɦɨɣ ɩɟɪɟɦɟɧɧɨɣ ɢɡɦɟɧɹɸɳɟɣɫɹ ɡɚɞɚɱɢ ɭɩɪɚɜɥɟɧɢɹ ɜ 
ɥɸɛɨɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɥɸɛɨɣ ɢɡ ɷɬɢɯ ɫɢɫɬɟɦ ɞɟɣɫɬɜɢɟ ɜɧɟɲɧɢɯ, 

ɧɟɡɚɜɢɫɢɦɵɯ ɨɬ ɫɢɫɬɟɦɵ ɜɨɡɞɟɣɫɬɜɢɣ, ɩɪɢɜɨɞɢɬ ɤ ɢɡɦɟɧɟɧɢɸ ɫɨɫɬɨɹɧɢɹ 
ɨɛɴɟɤɬɚ (ɫɢɫɬɟɦɚ). ɗɬɨ ɢɡɦɟɧɟɧɢɟ ɫɨɫɬɨɹɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɜɨ ɜɪɟɦɟɧɢ ɢ 
ɧɚɡɵɜɚɟɬɫɹ ɩɟɪɟɯɨɞɧɵɦ ɩɪɨɰɟɫɫɨɦ ɫɢɫɬɟɦɵ. 

ȼ ɤɨɧɰɟ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɨɢɡɨɣɞɟɬ ɩɟɪɟɯɨɞ ɭɫɬɨɣɱɢɜɨɣ 
ɫɢɫɬɟɦɵ ɤ ɧɨɜɨɦɭ ɭɫɬɚɧɨɜɢɜɲɟɦɭɫɹ ɫɨɫɬɨɹɧɢɸ- ɤ ɩɪɚɤɬɢɱɟɫɤɨɦɭ 
ɩɪɟɤɪɚɳɟɧɢɸ ɞɜɢɠɟɧɢɹ ɫɢɫɬɟɦɵ ɢɥɢ ɤ ɞɜɢɠɟɧɢɸ ɫ ɩɨɫɬɨɹɧɧɵɦɢ, 

ɨɝɪɚɧɢɱɟɧɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɫɢɫɬɟɦɚɯ ɭɩɪɚɜɥɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ 

ɨɰɟɧɢɜɚɬɶ ɤɚɱɟɫɬɜɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɞɥɹ ɞɜɭɯ ɪɟɠɢɦɨɜ ɟɟ 
ɪɚɛɨɬɵ ɞɥɹ: 

 - ɩɟɪɟɯɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɡɚɞɚɸɳɟɝɨ ɢɥɢ ɜɨɡɦɭɳɚɸɳɟɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ; 

 - ɧɨɜɨɝɨ ɭɫɬɚɧɨɜɢɜɲɟɝɨɫɹ ɫɨɫɬɨɹɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ, 

ɪɟɠɢɦɚ ɧɨɪɦɚɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ, ɤɚɱɟɫɬɜɨ ɪɚɛɨɬɵ ɥɸɛɨɣ ɫɢɫɬɟɦɵ ɜ ɥɸɛɨɣ ɦɨɦɟɧɬ 

ɜɪɟɦɟɧɢ ɨɰɟɧɢɜɚɟɬɫɹ ɜɟɥɢɱɢɧɨɣ ɨɲɢɛɤɢ ɦɟɠɞɭ ɬɪɟɛɭɟɦɵɦ ɡɧɚɱɟɧɢɟɦ 
ɪɟɝɭɥɢɪɭɟɦɨɣ (ɭɩɪɚɜɥɹɟɦɨɣ) ɜɟɥɢɱɢɧɵ ɢ ɟɟ ɞɟɣɫɬɜɢɬɟɥɶɧɵɦ ɡɧɚɱɟɧɢɟɦ. 
Ɉɞɧɚɤɨ ɷɬɨɬ ɩɨɞɯɨɞ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧ ɢɡ-ɡɚ ɫɥɭɱɚɣɧɨɫɬɢ ɯɚɪɚɤɬɟɪɚ 
ɫɢɝɧɚɥɨɜ ɜɯɨɞɧɵɯ ɢ ɜɵɯɨɞɧɵɯ ɤɚɤ ɫɚɦɨɣ ɫɢɫɬɟɦɵ, ɬɚɤ ɢ ɥɸɛɨɝɨ ɩɪɚɤɬɢɱɟɫɤɢ 
ɟɟ ɷɥɟɦɟɧɬɚ. 

ɉɨɷɬɨɦɭ ɜɵɞɟɥɹɸɬ ɤɪɢɬɟɪɢɢ ɤɚɱɟɫɬɜɚ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ, ɤɚɤ 
ɩɪɚɜɢɥɨ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɝɪɭɩɩɭ ɤɨɧɤɪɟɬɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɛɨɬɵ 
ɫɢɫɬɟɦɵ ɜ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜɵɯ ɪɟɠɢɦɚɯ ɩɪɢ ɬɢɩɨɜɵɯ ɜɨɡɞɟɣɫɬɜɢɹɯ. ɋɸɞɚ 
ɨɬɧɨɫɹɬɫɹ ɤɪɢɬɟɪɢɢ ɬɨɱɧɨɫɬɢ ɋȺɍ ɜ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɢ ɩɟɪɟɯɨɞɧɨɦ ɪɟɠɢɦɚɯ, 

ɡɚɩɚɫɚ ɭɫɬɨɣɱɢɜɨɫɬɢ ɢ ɛɵɫɬɪɨɞɟɣɫɬɜɢɹ. 
Ɉɰɟɧɤɚ ɤɚɱɟɫɬɜɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ 

ȼ ɞɚɧɧɨɦ ɩɨɫɨɛɢɢ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 
ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɞɥɹ ɧɟɩɪɟɪɵɜɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɤɨɬɨɪɵɟ, ɤɚɤ ɩɪɚɜɢɥɨ, ɹɜɥɹɸɬɫɹ ɫɢɫɬɟɦɚɦɢ 
ɫɬɚɛɢɥɢɡɚɰɢɢ. 
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ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɜɵɞɟɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɛɳɢɟ ɝɪɭɩɩɵ ɩɨɤɚɡɚɬɟɥɟɣ 
ɤɚɱɟɫɬɜɚ ɪɚɛɨɬɵ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɬɢɩɚ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ: 

- ɨɰɟɧɤɚ ɬɨɱɧɨɫɬɢ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɜ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɢ ɩɟɪɟɯɨɞɧɨɦ ɪɟɠɢɦɚɯ; 

-ɨɰɟɧɤɚ ɛɵɫɬɪɨɞɟɣɫɬɜɢɹ ɫɢɫɬɟɦɵ; 

-ɨɰɟɧɤɚ ɡɚɩɚɫɚ ɭɫɬɨɣɱɢɜɨɫɬɢ. 

Ɍɨɱɧɨɫɬɶ ɜ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɪɟɠɢɦɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ 
ɩɨɤɚɡɚɬɟɥɹɦɢ: 

- ɨɰɟɧɤɨɣ ɭɫɬɚɧɨɜɢɜɲɟɣɫɹ, ɫɬɚɬɢɱɟɫɤɨɣ ɨɲɢɛɤɢ ΔХ∞ ɜ ɤɨɧɰɟ ɩɟɪɟɯɨɞɧɨɝɨ 
ɩɪɨɰɟɫɫɚ, ɪɚɜɧɨɣ 

Δɏ∞ =ΔY∞-ΔG(t) , 

ɝɞɟ ΔG(t)– ɢɡɦɟɧɟɧɢɟ ɡɚɞɚɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ,  

ΔY∞= Y∞ - Y0,ɭɫɬɚɧɨɜɢɜɲɟɟɫɹ ɩɪɢɪɚɳɟɧɢɟ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ 
ɜ ɤɨɧɰɟ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ;  

Y∞ - ɭɫɬɚɧɨɜɢɜɲɟɟɫɹ ɢɫɬɢɧɧɨɟ ɡɧɚɱɟɧɢɟ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ ɜ 
ɤɨɧɰɟ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ;  

Y0- ɡɧɚɱɟɧɢɟ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ ɩɪɢ t=0. 

- ɨɰɟɧɤɨɣ ɞɢɫɩɟɪɫɢɢ σ2

ɭɫɬ. ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ ɜ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ 
ɪɟɠɢɦɟ ɩɪɢ ɭɱɟɬɟ ɫɥɭɱɚɣɧɨɝɨ ɯɚɪɚɤɬɟɪɚ ɟɝɨ ɢɡɦɟɧɟɧɢɹ. 

Ɍɨɝɞɚ, ɡɧɚɹ ɞɢɫɩɟɪɫɢɸ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ σ2
ɢɫɯ, ɩɨɥɭɱɟɧɧɭɸ ɩɨ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɦɭ ɬɪɟɧɞɭ, ɦɨɠɧɨ ɨɰɟɧɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɪɚɫɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɨ ɜɵɪɚɠɟɧɢɸ 

ǽ = σ2
ɢɫɯ / σ2

ɭɫɬ. 

Ɍɨɱɧɨɫɬɶ ɜ ɩɟɪɟɯɨɞɧɨɦ ɪɟɠɢɦɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɪɟɞɧɢɦ ɤɜɚɞɪɚɬɨɦ 
ɞɢɧɚɦɢɱɟɫɤɨɣ ɨɲɢɛɤɢ ɡɚ ɨɩɪɟɞɟɥɟɧɧɨɟ ɜɪɟɦɹ t ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɜ ɜɢɞɟ 
ɜɵɪɚɠɟɧɢɹ 
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         t 

X
2
=,ΣΔX

2
(t),/ t. 

          0 

Ɉɰɟɧɤɢ σ2
ɭɫɬ. ɢ X2ɧɚɯɨɞɹɬɫɹ, ɢɫɯɨɞɹ ɢɡ ɬɟɤɫɬɨɜɵɯ ɮɚɣɥɨɜ ɪɟɡɭɥɶɬɚɬɨɜ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɢɫɬɟɦɵ, ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɷɥɟɦɟɧɬɨɜ ɪɚɫɱɟɬɚ ɜ 
Excel. 

ȼ ɉɪɢɥɨɠɟɧɢɢ 9 ɧɚ ɪɢɫɭɧɤɚɯ ɩɨɤɚɡɚɧɵ ɩɟɪɟɯɨɞɧɵɟ ɩɪɨɰɟɫɫɵ ɞɥɹ 
ɚɫɬɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɩɨ ɡɚɞɚɸɳɟɦɭ ɢ ɜɨɡɦɭɳɚɸɳɟɦɭ ɜɨɡɞɟɣɫɬɜɢɹɦ. 
ɇɚ ɝɪɚɮɢɤɚɯ ɨɬɦɟɱɟɧɵ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɞɚɧɧɵɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɨɰɟɧɨɤ ɤɚɱɟɫɬɜɚ. 

 

Ɉɰɟɧɤɚ ɡɚɩɚɫɚ ɭɫɬɨɣɱɢɜɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬ ɫɬɟɩɟɧɶ ɭɞɚɥɟɧɧɨɫɬɢ 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɢɫɬɟɦɵ ɨɬ ɟɟ ɤɨɥɟɛɚɬɟɥɶɧɨɣ. 

Ƚɪɚɧɢɰɵ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜ ɩɥɨɫɤɨɫɬɢ ɜɚɪɶɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ. ɗɬɚ 
ɨɰɟɧɤɚ ɤɚɱɟɫɬɜɚ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɩɨ ɩɟɪɟɯɨɞɧɵɦ ɩɪɨɰɟɫɫɚɦ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 
ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 

-ɦɚɤɫɢɦɚɥɶɧɵɣ ɞɢɧɚɦɢɱɟɫɤɢɣ ɜɵɛɪɨɫ ΔYmax, ɨɩɪɟɞɟɥɹɟɦɵɣ 

ɩɨ ɜɵɪɚɠɟɧɢɸ ΔYmax = Ymax – Y0 , 

ɝɞɟ Ymax - ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ ɜ ɩɟɪɟɯɨɞɧɨɦ 
ɩɪɨɰɟɫɫɟ; 

 

-ɩɟɪɟɪɟɝɭɥɢɪɨɜɚɧɢɟ ı ɞɥɹ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɢ 

ΔY∞ # 0 ɜ ɜɢɞɟ ɜɵɪɚɠɟɧɢɹ  𝜎 =  ∆Ymax − Y∞Y∞
× ͳͲͲ%; 

-ɩɟɪɟɪɟɝɭɥɢɪɨɜɚɧɢɟ 𝜎 ɞɥɹ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɢ 
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Y∞ = 0 ɜ ɜɢɞɟ ɜɵɪɚɠɟɧɢɹ 

                          Y2 

        σ =                         100 %; 

                          Y1 

- ɡɚɬɭɯɚɧɢɟ ɡɚ ɩɟɪɢɨɞ γ ɧɚɯɨɞɢɬɫɹ ɩɪɢ ɤɨɥɟɛɚɬɟɥɶɧɨɦ ɩɟɪɟɯɨɞɧɨɦ ɩɪɨɰɟɫɫɟ; 
ɩɪɢ ɷɬɨɦ ɨɩɪɟɞɟɥɹɸɬɫɹ ɡɧɚɱɟɧɢɹ ɚɦɩɥɢɬɭɞɵ ɤɨɥɟɛɚɧɢɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɨɜɨɝɨ 
ɭɫɬɚɧɨɜɢɜɲɟɝɨɫɹ ɫɨɫɬɨɹɧɢɹ ΔY∞ ɜɢɞɟ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɨɬɧɨɲɟɧɢɹ 
ɩɪɢɪɚɳɟɧɢɹ ɚɦɩɥɢɬɭɞɵ ɩɚɪɚɦɟɬɪɚ ɡɚ ɩɟɪɢɨɞ ɤɨɥɟɛɚɧɢɹ ɜ ɜɢɞɟ ɜɵɪɚɠɟɧɢɹ 

                       Y1 – Y3 

          γ =                           100% . 

                            Y1 

 

Ɉɰɟɧɤɚ ɛɵɫɬɪɨɞɟɣɫɬɜɢɹ ɫɢɫɬɟɦɵ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɞɜɭɦ 
ɩɨɤɚɡɚɬɟɥɹɦ – ɩɨ ɜɪɟɦɟɧɢ ɨɤɨɧɱɚɧɢɹ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɫɢɫɬɟɦɵ, 

ɨɩɪɟɞɟɥɹɟɦɨɦɭ ɜɧɭɬɪɟɧɧɢɦɢ ɫɜɨɣɫɬɜɚɦɢ ɫɢɫɬɟɦɵ, ɢ ɩɨ ɜɪɟɦɟɧɢ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɡɚɜɢɫɹɳɟɦɭ ɨɬ ɡɚɞɚɧɧɨɣ ɬɨɱɧɨɫɬɢ ξ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ.  

Ɍɟɨɪɟɬɢɱɟɫɤɢ ɜɪɟɦɹ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɪɚɜɧɨ ɛɟɫɤɨɧɟɱɧɨɫɬɢ. 
ɉɪɚɤɬɢɱɟɫɤɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɨɩɪɟɞɟɥɟɧɧɭɸ ɡɨɧɭ ɢɡɦɟɧɟɧɢɹ ɪɟɝɭɥɢɪɭɟɦɨɝɨ 
ɩɚɪɚɦɟɬɪɚ, ɤɨɬɨɪɚɹ ɩɪɢɛɥɢɠɟɧɧɨ ɨɩɪɟɞɟɥɹɟɬ ɜɪɟɦɹ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ. 
ɗɬɚ ɡɨɧɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬΔY∞ ɪɟɝɭɥɢɪɭɟɦɨɣ ɜɟɥɢɱɢɧɵ ɜ 
ɜɢɞɟ: 

Δ1 = ± (5  3) % ɨɬ ΔY∞, ɟɫɥɢ ΔY∞ # 0. 

ȼɟɥɢɱɢɧɚ ɞɨɩɭɫɬɢɦɨɣ ɜɟɥɢɱɢɧɵ (ɡɨɧɵ) ɨɬɤɥɨɧɟɧɢɹ ɪɟɝɭɥɢɪɭɟɦɨɝɨ 
ɩɚɪɚɦɟɬɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. Ɉɧɚ 
ɦɨɠɟɬ ɫɨɫɬɚɜɥɹɬɶ ɜɟɥɢɱɢɧɭ ɛɨɥɟɟ, ɱɟɦ +/-5 %. 
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 ȼɪɟɦɹ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɬɨɝɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɬ ɦɨɦɟɧɬ 
ɜɪɟɦɟɧɢ, ɤɨɝɞɚ ɧɚɱɢɧɚɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɧɟɪɚɜɟɧɫɬɜɨ ɜ ɜɢɞɟ 

|ΔY(tɩɟɪ ɩɪ) - ΔY∞ |≤Δ1. 

ȿɫɥɢ ΔY∞ = 0,ɬɨ ɜɪɟɦɹ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɧɟ ɨɩɪɟɞɟɥɹɟɬɫɹ. 

ȼɪɟɦɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɡɚɞɚɧɧɨɣ ɬɨɱɧɨɫɬɶɸ ξ 
ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɢɡɦɟɧɟɧɢɹ ɡɚɞɚɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 
ΔG(t) ɢɥɢ ɧɨɦɢɧɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ Y0 ɩɪɢ ɚɧɚɥɢɡɟ ɩɟɪɟɯɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ ɩɨ 
ɜɨɡɦɭɳɟɧɢɸ. 

ȼɪɟɦɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɥɹ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɡɚɞɚɧɢɹ 
ɛɭɞɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɦɨɦɟɧɬɨɦ ɜɪɟɦɟɧɢ ɜɵɩɨɥɧɟɧɢɹ ɧɟɪɚɜɟɧɫɬɜɚ 

|ΔY(tɪɟɝ)- ΔG(t) |≤ ξ 

ȼɪɟɦɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɥɹ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɢ ɢɡɦɟɧɟɧɢɢ 
ɜɨɡɦɭɳɚɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɛɭɞɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɦɨɦɟɧɬɨɦ ɜɵɩɨɥɧɟɧɢɹ 
ɧɟɪɚɜɟɧɫɬɜɚ 

|ΔY(tɪɟɝ)|≤ ξ. 

ɉɨɱɬɢ ɜɫɟ ɨɩɢɫɚɧɧɵɟ ɜɵɲɟ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɢɫɬɟɦɵ 
ɭɩɪɚɜɥɟɧɢɹ ɩɨɥɭɱɟɧɵ ɧɚ ɨɫɧɨɜɚɧɢɢ ɱɢɫɥɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɝɪɚɮɢɱɟɫɤɨɝɨ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɩɟɪɟɯɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ ɧɚ ɨɫɧɨɜɧɵɟ ɜɢɞɵ ɜɨɡɞɟɣɫɬɜɢɣ. Ɍɚɤɚɹ 
ɮɨɪɦɚ ɪɚɛɨɬɵ ɬɪɟɛɭɟɬ, ɱɬɨɛɵ ɩɪɚɤɬɢɱɟɫɤɢ ɞɥɹ ɤɚɠɞɨɣ ɢɡɨɛɪɚɠɚɟɦɨɣ ɤɪɢɜɨɣ 
ɛɵɥ ɜɵɛɪɚɧ ɭɞɨɛɧɵɣ ɞɥɹ ɚɧɚɥɢɡɚ ɦɚɫɲɬɚɛ, ɨɫɨɛɟɧɧɨ ɷɬɨ ɤɚɫɚɟɬɫɹ ɝɪɚɮɢɤɚ 
ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. 

 

ɉɪɢɦɟɪ ɬɚɤɨɝɨ ɝɪɚɮɢɱɟɫɤɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢɦɢɬɚɰɢɨɧɧɨɝɨ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɪɚɛɨɬɵ ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ ɩɪɢɜɟɞɟɧ ɜ ɉɪɢɥɨɠɟɧɢɢ 10, ɝɞɟ 
ɦɚɫɲɬɚɛ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɤɚɠɞɨɣ ɤɪɢɜɨɣ ɢɧɞɢɜɢɞɭɚɥɟɧ. 

 

ɉɪɚɤɬɢɱɟɫɤɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɜɵɲɟ ɨɰɟɧɨɤ ɤɚɱɟɫɬɜɚ 
ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɨ ɩɟɪɟɯɨɞɧɵɦ ɩɪɨɰɟɫɫɚɦ ɧɚ ɢɫɫɥɟɞɭɟɦɵɣ ɜɢɞ 
ɜɯɨɞɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɤɪɟɬɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɫɢɫɬɟɦɟ ɢ 
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ɭɫɥɨɜɢɣ ɢɯ ɜɵɩɨɥɧɟɧɢɹ. 
Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɋȺɍ ɫ ɩɪɢɦɟɧɟɧɢɟɦ MathLab 

 

ɉɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɨɞɧɨɤɨɧɬɭɪɧɵɯ ɚɧɚɥɨɝɨɜɵɯ ɢ ɞɢɫɤɪɟɬɧɵɯ 
(ɰɢɮɪɨɜɵɯ) ɋȺɍ ɫ ɩɨɦɨɳɶɸ MATHLAB ɩɪɢɦɟɧɹɸɬɫɹ ɫɯɟɦɵ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫ. 10 ɢ 11. ȼ ɷɬɢɯ ɫɯɟɦɚɯ ɞɨɥɠɧɵ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɟɪɟɞɚɬɨɱɧɵɟ ɮɭɧɤɰɢɢ ɡɜɟɧɶɟɜ ɦɨɞɟɥɢɪɭɟɦɨɣ ɫɢɫɬɟɦɵ.  
 

Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɚɧɚɥɨɝɨɜɨɣ ɋȺɍ 

  

ɇɚ ɪɢɫ. 12 ɩɨɤɚɡɚɧɵ ɝɪɚɮɢɤɢ ɩɟɪɟɯɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ ɩɨ ɡɚɞɚɧɢɸ ɜ 
ɚɧɚɥɨɝɨɜɨɣ ɋȺɍ ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɩɥɨɬɧɨɫɬɶɸ ɛɭɦɚɠɧɨɝɨ ɩɨɥɨɬɧɚ ɩɪɢ 
ɪɚɡɥɢɱɧɵɯ ɧɚɫɬɪɨɣɤɚɯ ɪɟɝɭɥɹɬɨɪɚ. 

 

 
 

Ɋɢɫ.12. Ƚɪɚɮɢɤɢ ɩɟɪɟɯɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ ɩɨ ɡɚɞɚɧɢɸ ɜ ɚɧɚɥɨɝɨɜɨɣ ɋȺɍ 

ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɩɥɨɬɧɨɫɬɶɸ ɛɭɦɚɠɧɨɝɨ ɩɨɥɨɬɧɚ. 
 

ȼ ɬɚɛɥ. 6 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢ ɪɚɡɥɢɱɧɵɯ 
ɧɚɫɬɪɨɣɤɚɯ ɪɟɝɭɥɹɬɨɪɚ ɚɧɚɥɨɝɨɜɨɣ ɋȺɍ. 
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Ɍɚɛɥɢɰɚ 6. ɉɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ. 

 
ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɧɚɢɥɭɱɲɢɦɢ ɨɤɚɡɚɥɢɫɶ ɧɚɫɬɪɨɣɤɢ P=1, 2204 ɢ I=0, 

0023957, ɩɪɢ ɤɨɬɨɪɵɯ ɜɪɟɦɹ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ 331 ɫ., ɚ 
ɩɟɪɟɪɟɝɭɥɢɪɨɜɚɧɢɟ 10, 9 %. Ⱦɚɧɧɵɟ ɧɚɫɬɪɨɣɤɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɬɪɟɛɭɟɦɨɟ 
ɤɚɱɟɫɬɜɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨ ɡɚɞɚɧɢɸ. 

Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɤɚɱɟɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɜɨɡɦɭɳɚɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ ɛɵɥɚ 
ɩɪɢɧɹɬɚ ɜɟɥɢɱɢɧɚ ɜɨɡɦɨɠɧɨɝɨ ɜɨɡɦɭɳɟɧɢɹ – ɢɡɦɟɧɟɧɢɟ ɪɚɫɯɨɞɚ ɤɚɨɥɢɧɚ, 

ɪɚɜɧɨɟ 10 % ɨɬ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɱɬɨ ɫɨɫɬɚɜɥɹɟɬ 25 ɥ/ɦɢɧ. 
        ρ, Ƚ/ɦ2 

 

 

           1 
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Ɋɢɫ. 13. Ƚɪɚɮɢɤɢ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɨ ɜɨɡɦɭɳɟɧɢɸ ɜ ɚɧɚɥɨɝɨɜɨɣ ɋȺɍ 
ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɩɥɨɬɧɨɫɬɶɸ ɛɭɦɚɠɧɨɝɨ ɩɨɥɨɬɧɚ 
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ɂɡ ɝɪɚɮɢɤɚ ɧɚ ɪɢɫ. 13 ɜɢɞɧɨ, ɱɬɨ ɦɚɤɫɢɦɚɥɶɧɚɹ ɨɲɢɛɤɚ ɪɚɜɧɚ 1 ɝ/ɦ2
 ɩɪɢ 

ɞɨɩɭɫɬɢɦɨɦ ɟɟ ɡɧɚɱɟɧɢɢ ± 3 ɝ/ɦ2
.  

Ⱥɧɚɥɢɡ ɝɪɚɮɢɤɨɜ ɩɟɪɟɯɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜ ɋȺɍ ɩɨɜɟɪɯɧɨɫɬɧɨɣ 
ɩɥɨɬɧɨɫɬɶɸ ɛɭɦɚɠɧɨɝɨ ɩɨɥɨɬɧɚ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɧɚɫɬɪɨɣɤɢ ɪɟɝɭɥɹɬɨɪɚ ɋȺɍ 
ɨɛɟɫɩɟɱɢɜɚɸɬ ɬɪɟɛɭɟɦɨɟ ɤɚɱɟɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ ɩɨ ɛɵɫɬɪɨɞɟɣɫɬɜɢɸ, ɡɚɩɚɫɭ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɢ ɬɨɱɧɨɫɬɢ ɪɚɛɨɬɵ. 
 

Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɞɢɫɤɪɟɬɧɨɣ ɋȺɍ 

 

ɇɚ ɪɢɫ. 14 ɩɨɤɚɡɚɧɵ ɝɪɚɮɢɤɢ ɩɟɪɟɯɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ ɩɨ ɡɚɞɚɧɢɸ ɜ 
ɞɢɫɤɪɟɬɧɨɣ ɋȺɍ ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɩɥɨɬɧɨɫɬɶɸ ɛɭɦɚɠɧɨɝɨ ɩɨɥɨɬɧɚ ɩɪɢ 
ɪɚɡɥɢɱɧɵɯ ɧɚɫɬɪɨɣɤɚɯ ɪɟɝɭɥɹɬɨɪɚ. 
 

 

 
 

Ɋɢɫ.14. Ƚɪɚɮɢɤɢ ɩɟɪɟɯɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ ɩɨ ɡɚɞɚɧɢɸ ɜ ɞɢɫɤɪɟɬɧɨɣ ɋȺɍ 
ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɩɥɨɬɧɨɫɬɶɸ ɛɭɦɚɠɧɨɝɨ ɩɨɥɨɬɧɚ. 
 

ȼ ɬɚɛɥ. 7 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢ ɪɚɡɥɢɱɧɵɯ 
ɧɚɫɬɪɨɣɤɚɯ ɪɟɝɭɥɹɬɨɪɚ ɞɢɫɤɪɟɬɧɨɣ ɋȺɍ. 
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Ɍɚɛɥɢɰɚ 7. ɉɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ. 

 
Ⱦɢɫɤɪɟɬɧɨɫɬɶ ɜɧɟɫɥɚ ɨɩɪɟɞɟɥɟɧɧɨɟ ɨɠɢɞɚɟɦɨɟ ɭɦɟɧɶɲɟɧɢɟ 

ɛɵɫɬɪɨɞɟɣɫɬɜɢɹ: tɩɩ=661 ɫ ɧɟɩɪɟɪɵɜɧɨɣ ɫɢɫɬɟɦɵ ɢ tɩɩ=810 ɫ ɞɢɫɤɪɟɬɧɨɣ 
ɫɢɫɬɟɦɵ. 

ɇɚ ɪɢɫ. 15 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɫɢɫɬɟɦɵ ɩɨ 
ɜɨɡɦɭɳɚɸɳɟɦɭ ɜɨɡɞɟɣɫɬɜɢɸ. Ⱥɧɚɥɢɡ ɝɪɚɮɢɤɚ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɞɢɫɤɪɟɬɧɚɹ 
ɫɢɫɬɟɦɚ, ɤɚɤ ɢ ɚɧɚɥɨɝɨɜɚɹ, ɫɩɪɚɜɥɹɟɬɫɹ ɫ ɡɚɞɚɱɟɣ ɫɬɚɛɢɥɢɡɚɰɢɢ 
ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɩɥɨɬɧɨɫɬɢ ɛɭɦɚɠɧɨɝɨ ɩɨɥɨɬɧɚ. 

 

 

    ρ, Ƚ/ɦ2 

 

 

      1, 2 

 

      1 

 

 

 

 

 

 

 
0  200°ɫ 

 

 

Ɋɢɫ. 15. Ƚɪɚɮɢɤ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɨ ɜɨɡɦɭɳɟɧɢɸ ɜ ɞɢɫɤɪɟɬɧɨɣ ɋȺɍ 

ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɩɥɨɬɧɨɫɬɶɸ ɛɭɦɚɠɧɨɝɨ ɩɨɥɨɬɧɚ. 
 

 

ɉɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɨɹɧɧɨ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɫɬɟɩɟɧɶ 
ɨɬɤɪɵɬɢɹ ɦɚɫɫɧɨɣ ɡɚɞɜɢɠɤɢ m. ɗɬɨɦɭ ɫɥɭɠɢɬ ɷɥɟɦɟɧɬ Scope1. 
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ɇɚ ɪɢɫ. 16 ɩɨɤɚɡɚɧ ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɟ ɫɬɟɩɟɧɢ ɨɬɤɪɵɬɢɹ ɤɥɚɩɚɧɚ ɞɥɹ 
ɩɨɫɥɟɞɧɟɝɨ ɪɚɫɫɦɨɬɪɟɧɧɨɝɨ ɫɥɭɱɚɹ: ɪɚɛɨɬɟ ɫɢɫɬɟɦɵ ɩɪɢ ɞɟɣɫɬɜɢɢ 
ɜɨɡɦɭɳɚɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ. 
 

 
m% 

 

 

 

 

            0 

          -1 

 

          -2 

 

 

 
  
 

                  0                                                                                      200°ɋ 

Ɋɢɫ. 16. Ƚɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɫɬɟɩɟɧɢ ɨɬɤɪɵɬɢɹ ɦɚɫɫɧɨɝɨ ɤɥɚɩɚɧɚ.  
 

ɂɡɦɟɧɟɧɢɹ m ɫɬɟɩɟɧɢ ɨɬɤɪɵɬɢɹ ɤɥɚɩɚɧɚ ɜ ɩɪɟɞɟɥɚɯ 2 % ɜɩɨɥɧɟ ɜɨɡɦɨɠɧɵ 
ɩɪɢ ɩɪɢɧɹɬɨɦ ɜɨɡɦɭɳɟɧɢɢ. Ɉɬɫɸɞɚ ɫɥɟɞɭɟɬ ɪɟɚɥɶɧɨɫɬɶ ɪɟɡɭɥɶɬɚɬɨɜ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɩɪɢɦɟɧɢɦɨɫɬɶ ɢɯ ɤ ɧɚɫɬɪɨɣɤɟ ɪɟɝɭɥɹɬɨɪɚ 

 

Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɋȺɍ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɨɝɪɚɦɦɵ ASIMLIN 

 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɋȺɍ ɜ ɩɪɨɝɪɚɦɦɭ ASIMLIN 

ɧɟɨɛɯɨɞɢɦɨ ɜɜɟɫɬɢ ɧɚɣɞɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɧɚɫɬɪɨɟɤ ɪɟɝɭɥɹɬɨɪɚ ɤ1ɢ 
ɤ2, ɚ ɬɚɤɠɟ ɩɟɪɟɞɚɬɨɱɧɵɟ ɮɭɧɤɰɢɢ ɜɫɟɯ ɡɜɟɧɶɟɜ ɋȺɍ. ɉɪɨɝɪɚɦɦɚ ASIMLIN 

ɩɨɡɜɨɥɹɟɬ ɫɬɪɨɢɬɶ ɝɪɚɮɢɤɢ ɩɟɪɟɯɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ ɩɨ ɤɚɧɚɥɚɦ ɭɩɪɚɜɥɟɧɢɹ ɢ 
ɜɨɡɦɭɳɟɧɢɹ ɜ ɋȺɍ.  

ȼ ɉɪɢɥɨɠɟɧɢɢ 11 ɧɚ ɪɢɫɭɧɤɚɯ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɩɨɤɚɡɚɧɵ ɝɪɚɮɢɤɢ 
ɩɟɪɟɯɨɞɧɵɯ ɮɭɧɤɰɢɣ ɩɨ ɡɚɞɚɧɢɸ ɢ ɜɨɡɦɭɳɟɧɢɸ ɞɥɹ ɚɫɬɚɬɢɱɟɫɤɨɣ ɥɢɧɟɣɧɨɣ 
ɋȺɍ. 

 

Ⱦɚɥɟɟ ɩɨ ɩɟɪɟɯɨɞɧɵɦ ɩɪɨɰɟɫɫɚɦ ɬɪɟɛɭɟɬɫɹ ɨɰɟɧɢɬɶ ɩɨɤɚɡɚɬɟɥɢ 
ɤɚɱɟɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ ɋȺɍ. ȿɫɥɢ ɧɚɣɞɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɛɭɞɭɬ 
ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɬɨɝɞɚ ɪɚɫɱɟɬ ɋȺɍ ɫɱɢɬɚɟɬɫɹ 
ɡɚɜɟɪɲɟɧɧɵɦ. ȼ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɬɪɟɛɭɟɬɫɹ ɫɧɨɜɚ ɩɨɜɬɨɪɢɬɶ ɪɚɫɱɟɬ ɋȺɍ, 

ɱɬɨɛɵ ɧɚɣɬɢ ɩɚɪɚɦɟɬɪɵ ɧɚɫɬɪɨɟɤ ɪɟɝɭɥɹɬɨɪɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɬɪɟɛɭɟɦɨɟ 
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ɤɚɱɟɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ ɋȺɍ. 
ȿɫɥɢ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɭɩɪɚɜɥɟɧɢɹ ɛɵɥɢ ɜɵɫɨɤɢɦɢ, ɧɚɩɪɢɦɟɪ, 

ɬɪɟɛɨɜɚɥɨɫɶ ɜɵɫɨɤɨɟ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ ɢ ɨɬɫɭɬɫɬɜɢɟ ɩɟɪɟɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɬɨɝɞɚ 
ɫɥɟɞɭɟɬ ɩɪɨɜɟɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ, ɫɜɹɡɚɧɧɨɟ ɫ ɫɢɧɬɟɡɨɦ 
ɫɬɪɭɤɬɭɪɵ ɢ ɡɚɤɨɧɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɋȺɍ. 

 

2.4. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ 

2.4.1. Ɋɚɡɪɚɛɨɬɤɚ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɫɯɟɦɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɬɟɯɧɢɱɟɫɤɢɦ 
ɞɨɤɭɦɟɧɬɨɦ, ɨɩɪɟɞɟɥɹɸɳɢɦ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɫɬɪɭɤɬɭɪɭ, ɩɚɪɚɦɟɬɪɵ 
ɤɨɧɬɪɨɥɹ, ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɫɢɝɧɚɥɢɡɚɰɢɢ, ɡɚɳɢɬɵ ɢ ɛɥɨɤɢɪɨɜɤɢ, ɚ ɬɚɤɠɟ 
ɫɩɨɫɨɛɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɸ ɩɭɧɤɬɨɜ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ.  

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɫɯɟɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ȽɈɋɌ 21.208-2013. Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. ɍɫɥɨɜɧɵɟ 
ɨɛɨɡɧɚɱɟɧɢɹ ɩɪɢɛɨɪɨɜ ɢ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɜ ɫɯɟɦɚɯ.  

ȽɈɋɌ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɞɜɚ ɫɩɨɫɨɛɚ ɩɨɫɬɪɨɟɧɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɫɯɟɦ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ: ɭɩɪɨɳёɧɧɵɣ ɢ ɪɚɡɜёɪɧɭɬɵɣ. ɉɪɢ ɭɩɪɨɳёɧɧɨɦ ɫɩɨɫɨɛɟ ɜɟɫɶ 
ɤɨɦɩɥɟɤɬ ɩɪɢɛɨɪɨɜ ɤɨɧɬɪɨɥɹ ɢɥɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɚɪɚɦɟɬɪɚ ɢɡɨɛɪɚɠɚɟɬɫɹ 
ɨɞɧɢɦ ɭɫɥɨɜɧɵɦ ɡɧɚɤɨɦ, ɪɚɫɩɨɥɨɠɟɧɧɵɦ ɜ ɥɸɛɨɦ ɦɟɫɬɟ ɱɟɪɬɟɠɚ ɢ 
ɢɦɟɸɳɢɦ ɨɞɧɨ ɩɨɡɢɰɢɨɧɧɨɟ ɨɛɨɡɧɚɱɟɧɢɟ. 

Ɍɚɤɨɣ ɫɩɨɫɨɛ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɬɨɥɶɤɨ ɞɥɹ ɥɨɤɚɥɶɧɵɯ ɫɢɫɬɟɦ 
ɭɩɪɚɜɥɟɧɢɹ, ɪɟɚɥɢɡɨɜɚɧɧɵɯ ɧɚ ɩɪɢɛɨɪɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜɚɯ 
(ɪɟɝɭɥɹɬɨɪɚɯ). ɉɪɢ ɪɚɡɜёɪɧɭɬɨɦ ɫɩɨɫɨɛɟ ɤɚɠɞɵɣ ɩɪɢɛɨɪ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ 
ɢɥɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɚɪɚɦɟɬɪɚ ɢɡɨɛɪɚɠɚɟɬɫɹ ɨɬɞɟɥɶɧɵɦ ɭɫɥɨɜɧɵɦ ɡɧɚɤɨɦ, ɚ 
ɜɫɟ ɩɪɢɛɨɪɵ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɱɟɪɬɟɠɚ ɜ ɫɩɟɰɢɚɥɶɧɵɯ 
ɩɪɹɦɨɭɝɨɥɶɧɢɤɚɯ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɫɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɪɢɛɨɪɚ. ɉɪɢ ɷɬɨɦ 
ɫɩɨɫɨɛɟ ɩɨɡɢɰɢɨɧɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ ɜɫɟɯ ɩɪɢɛɨɪɨɜ ɤɨɧɬɪɨɥɹ ɢɥɢ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɨɞɧɨɝɨ ɩɚɪɚɦɟɬɪɚ ɢɦɟɸɬ ɨɞɧɭ ɢ ɬɭ ɠɟ ɰɢɮɪɭ, ɚ ɤɚɠɞɵɣ ɢɡ 
ɩɪɢɛɨɪɨɜ – ɷɬɭ ɰɢɮɪɭ ɫ ɰɢɮɪɨɜɵɦ ɢɧɞɟɤɫɨɦ (ɱɟɪɟɡ ɬɢɪɟ). ɉɪɢɱёɦ 
ɢɧɞɟɤɫɚɰɢɹ ɩɪɨɜɨɞɢɬɫɹ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɩɪɨɯɨɠɞɟɧɢɹ ɫɢɝɧɚɥɚ. Ɋɚɡɜёɪɧɭɬɵɣ 
ɫɩɨɫɨɛ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɞɥɹ ɥɸɛɵɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɫɯɟɦ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ. 

 

ȼ ɉɪɢɥɨɠɟɧɢɢ 12 ɩɪɢɜɟɞёɧ ɩɪɢɦɟɪ ɜɵɩɨɥɧɟɧɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ 
ɫɯɟɦɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɧɚ ɩɪɨɝɪɚɦɦɧɨ-ɬɟɯɧɢɱɟɫɤɨɦ 
ɤɨɦɩɥɟɤɫɟ. 

ȼ 2.4.1 ɞɨɥɠɧɚ ɛɵɬɶ ɬɚɤɠɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɦɨɣ ȼɄɊ. 
ɇɚɩɪɢɦɟɪ, ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɝɚɡɨɜɨɡɞɭɲɧɨɝɨ ɬɪɚɤɬɚ 
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ɩɚɪɨɜɨɝɨ ɤɨɬɥɚ ɢɥɢ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɫɭɲɢɥɶɧɨɣ ɱɚɫɬɢ 
ȻȾɆ. 

 

2.4.2. Ɋɚɡɪɚɛɨɬɤɚ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɫɯɟɦ ɋȺɍ ɩɚɪɚɦɟɬɪɨɜ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

Ɂɞɟɫɶ  ɬɪɟɛɭɟɬɫɹ ɩɪɟɞɫɬɚɜɢɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɫɯɟɦɵ ɋȺɍ ɩɚɪɚɦɟɬɪɨɜ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɫ ɨɩɢɫɚɧɢɟɦ ɧɚɡɧɚɱɟɧɢɹ ɢ ɩɪɢɧɰɢɩɚ ɞɟɣɫɬɜɢɹ 
ɤɚɠɞɨɣ ɋȺɍ. Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɨɩɢɫɚɬɶ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɋȺɍ. 

  
 

2.4.3. Ɋɚɡɪɚɛɨɬɤɚ Ⱥɋɍ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

ȼ ɫɨɫɬɚɜ ɤɨɦɩɥɟɤɫɚ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ (ɄɌɋ) Ⱥɋɍ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ (Ⱥɋɍ Ɍɉ) ɜɯɨɞɹɬ ɩɪɨɝɪɚɦɦɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ 
ɤɨɦɩɥɟɤɫ (ɉɌɄ), ɫɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɨɥɟɜɨɝɨ ɭɪɨɜɧɹ, ɲɤɚɮɵ 
ɭɩɪɚɜɥɟɧɢɹ ɢ ɤɪɨɫɫɨɜɵɟ ɲɤɚɮɵ, ɲɤɚɮɵ ɫɢɥɨɜɨɣ ɤɨɦɦɭɬɚɰɢɢ, ɚ ɬɚɤɠɟ 
ɦɟɫɬɧɵɟ ɩɭɧɤɬɵ ɭɩɪɚɜɥɟɧɢɹ. 

ȼ ɞɚɧɧɨɦ ɩɨɞɪɚɡɞɟɥɟ ȼɄɊ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɪɚɛɨɬɚɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɢ 
ɬɟɯɧɢɱɟɫɤɭɸ ɫɬɪɭɤɬɭɪɭ Ⱥɋɍ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ.  

ȼ ȼɄɊ ɞɨɥɠɧɵ ɛɵɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɜɵɛɪɚɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɩɪɢɛɨɪɵ ɢ 
ɫɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɜɯɨɞɹɳɢɟ ɜ ɫɨɫɬɚɜ Ⱥɋɍ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. 
 

Ɋɚɡɪɚɛɨɬɤɚ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɫɬɪɭɤɬɭɪɵ Ⱥɋɍ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

 

ȼ ɷɬɨɦ ɩɨɞɪɚɡɞɟɥɟ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɬɪɭɤɬɭɪɚ 
ȺɋɍɌɉ, ɜ ɤɨɬɨɪɨɣ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɡɚɞɚɱɢ, ɪɟɚɥɢɡɭɟɦɵɟ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɢ ɭɩɪɚɜɥɹɸɳɟɣ ɩɨɞɫɢɫɬɟɦɚɦɢ ȺɋɍɌɉ, ɚ ɬɚɤɠɟ 
ɩɨɞɫɢɫɬɟɦɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɡɚɳɢɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɥɢ 
ɩɨɞɫɢɫɬɟɦɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɡɚɳɢɬ. 

Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɬɪɭɤɬɭɪɚ ȺɋɍɌɉ ɞɨɥɠɧɚ ɩɪɟɞɫɬɚɜɥɹɬɶ ɢɧɮɨɪɦɚɰɢɸ 
ɨ ɮɭɧɤɰɢɹɯ ɢ ɡɚɞɚɱɚɯ, ɪɟɚɥɢɡɭɟɦɵɯ ɜ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ȺɋɍɌɉ.  

 

ȼɵɛɨɪ ɉɌɄ 

ɋɨɜɪɟɦɟɧɧɵɟ Ⱥɋɍ ɫɨɡɞɚɸɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ 
ɉɌɄ, ɤɨɬɨɪɵɟ ɪɚɡɥɢɱɚɸɬɫɹ ɫɩɨɫɨɛɚɦɢ ɬɟɯɧɢɱɟɫɤɨɣ ɪɟɚɥɢɡɚɰɢɢ, ɦɚɫɲɬɚɛɨɦ ɢ 
ɧɚɛɨɪɨɦ ɜɵɩɨɥɧɹɟɦɵɯ ɮɭɧɤɰɢɣ. Ɉɫɧɨɜɨɣ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɉɌɄ 
ɹɜɥɹɸɬɫɹ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɤɨɧɬɪɨɥɥɟɪɵ, ɭɫɬɪɨɣɫɬɜɚ ɜɜɨɞɚ-ɜɵɜɨɞɚ, 
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ɫɟɬɟɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɤɨɦɩɶɸɬɟɪɵ ɜ ɨɛɵɱɧɨɦ ɢ ɩɪɨɦɵɲɥɟɧɧɨɦ 
ɢɫɩɨɥɧɟɧɢɢ. 

ɉɪɢ ɜɵɛɨɪɟ ɉɌɄ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɤɨɧɰɟɩɰɢɸ ɩɨɫɬɪɨɟɧɢɹ Ⱥɋɍ: 

 

Ⱥɋɍ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ, ɫɨɞɟɪɠɚɳɭɸ ɩɪɨɝɪɚɦɦɧɨ-ɥɨɝɢɱɟɫɤɢɟ 
ɤɨɧɬɪɨɥɥɟɪɵ (ɉɅɄ) ɢ SCADA-ɫɢɫɬɟɦɭ. 
Ⱥɋɍ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɚɫɩɪɟɞɟɥɟɧɧɭɸ ɫɢɫɬɟɦɭ ɭɩɪɚɜɥɟɧɢɹ 

(Ɋɋɍ), ɢɥɢ DCS (Distributed Control System). 

Ȼɨɥɶɲɢɧɫɬɜɨ ɫɨɜɪɟɦɟɧɧɵɯ Ⱥɋɍ ɫɬɪɨɹɬɫɹ ɧɚ ɨɫɧɨɜɟ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɉɅɄ + Ethernet + ɨɩɟɪɚɬɨɪɫɤɢɟ ɫɬɚɧɰɢɢ + SCADA-ɫɢɫɬɟɦɚ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ 
ɫɨɡɞɚɜɚɬɶ Ⱥɋɍ, ɨɬɜɟɱɚɸɳɢɟ ɜ ɰɟɥɨɦ ɬɪɟɛɨɜɚɧɢɹɦ ɡɚɤɚɡɱɢɤɨɜ. Ɉɞɧɚɤɨ ɩɪɢ 
ɬɚɤɨɦ ɩɨɞɯɨɞɟ ɢɦɟɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɧɟɞɨɫɬɚɬɤɢ: ɧɟɬ ɟɞɢɧɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ 
ɩɨɫɬɚɜɳɢɤɚ ɫɢɫɬɟɦɵ; ɜɫɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɧɟɫɟɬ ɫɢɫɬɟɦɧɵɣ ɢɧɬɟɝɪɚɬɨɪ; 
ɨɬɫɭɬɫɬɜɭɟɬ ɪɟɚɥɶɧɨɟ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ; ɧɟɜɵɫɨɤɚɹ ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ ɢ 
ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ. 

Ɋɚɫɩɪɟɞɟɥɟɧɧɵɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ - ɷɬɨ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ ɫ ɪɚɫɩɪɟɞɟɥɟɧɧɵɦ ɜɜɨɞɨɦ/ɜɵɜɨɞɨɦ 
ɢɧɮɨɪɦɚɰɢɢ ɢ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɣ ɨɛɪɚɛɨɬɤɨɣ ɞɚɧɧɵɯ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 
ɧɚɯɨɞɹɬ ɩɪɢɦɟɧɟɧɢɟ ɬɚɤɢɟ Ɋɋɍ, ɤɚɤ Centum CS300 (Yokogawa, əɩɨɧɢɹ), 
Metso DNA (Metso Automation, Ɏɢɧɥɹɧɞɢɹ), Simatic PSS7 (Siemens, 

Ƚɟɪɦɚɧɢɹ), System800xA (ABB, ɒɜɟɰɢɹ). ɋɨɜɪɟɦɟɧɧɵɟ Ɋɋɍ ɫɩɨɫɨɛɧɵ 
ɨɛɪɚɛɚɬɵɜɚɬɶ ɨɬ ɫɨɬɟɧ ɞɨ ɬɵɫɹɱ ɢ ɞɟɫɹɬɤɨɜ ɬɵɫɹɱ ɫɢɝɧɚɥɨɜ, ɢɦɟɸɬ ɜɵɫɨɤɭɸ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ ɧɚɞɟɠɧɨɫɬɶ, ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɵɫɨɤɨɧɚɞɟɠɧɨɣ 
ɷɥɟɦɟɧɬɧɨɣ ɛɚɡɨɣ ɤɨɦɩɨɧɟɧɬɨɜ ɢ ɫɢɫɬɟɦɚɦɢ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ. 

ɋɨɜɪɟɦɟɧɧɵɟ Ɋɋɍ ɢɫɩɨɥɶɡɭɸɬ ɩɪɨɦɵɲɥɟɧɧɵɟ ɪɚɛɨɱɢɟ ɫɬɚɧɰɢɢ, 

ɦɧɨɝɨɤɚɧɚɥɶɧɵɟ ɤɨɧɬɪɨɥɥɟɪɵ, ɫɬɚɧɰɢɢ ɪɚɫɩɪɟɞɟɥɟɧɧɨɝɨ ɜɜɨɞɚ/ɜɵɜɨɞɚ, 

ɨɬɤɪɵɬɵɟ ɩɪɨɦɵɲɥɟɧɧɵɟ ɫɟɬɢ (Industrial Ethernet, Profibus, CAN ɢ ɞɪ.), 
ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜɜɨɞɚ/ɜɵɜɨɞɚ, ɛɟɫɩɪɨɜɨɞɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 
ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ, WEB-ɬɟɯɧɨɥɨɝɢɸ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ. 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ Ⱥɋɍ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɉɌɄ ɧɚ ɨɫɧɨɜɟ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ, ɦɨɧɨɛɥɨɱɧɵɯ (ɤɨɦɩɚɤɬɧɵɯ) ɢ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ 
ɦɨɞɭɥɶɧɵɯ (ɩɪɨɟɤɬɧɨ-ɤɨɦɩɨɧɭɟɦɵɯ), ɚ ɬɚɤɠɟ PC-base, ɢɥɢ PC-ɫɨɜɦɟɫɬɢɦɵɯ 

ɤɨɧɬɪɨɥɥɟɪɨɜ. 

ɋɪɟɞɢ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɤɨɧɬɪɨɥɥɟɪɨɜ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɤɨɧɬɪɨɥɥɟɪɵ 
ɋɉȿɄɈɇ ɋɄ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɜ 
ɬɟɩɥɨɷɧɟɪɝɟɬɢɤɟ, ɢɦɟɸɳɢɟ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ 
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ɨɛɟɫɩɟɱɟɧɢɟ, ɬɚɛɥɨ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɤɥɚɜɢɚɬɭɪɭ. ɇɚ ɨɫɧɨɜɟ ɷɬɢɯ 
ɤɨɧɬɪɨɥɥɟɪɨɜ ɦɨɠɧɨ ɫɨɡɞɚɜɚɬɶ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɟ Ⱥɋɍ ɩɪɨɢɡɜɨɞɫɬɜɨɦ, 

ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɢ ɩɨɬɪɟɛɥɟɧɢɟɦ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ. 
 

ɂɦɟɟɬɫɹ ɛɨɥɶɲɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɦɨɧɨɛɥɨɱɧɵɯ ɤɨɧɬɪɨɥɥɟɪɨɜ ɞɥɹ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɧɟɛɨɥɶɲɢɯ ɨɛɴɟɤɬɨɜ ɜ ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, 

ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ Simatic S7-200 («Siemens»), Simatic S7-300 

(«Siemens»), ɌɄɆ 410 («ɌȿɄɈɇ»), Ɇɋ8 ɤɨɦɩɥɟɤɫɚ ɄɈɇɌȺɊ («ɆɁɌȺ»). 
 

ɉɪɢ ɫɨɡɞɚɧɢɢ Ⱥɋɍ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚɦɢ 
ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɟ ɦɨɞɭɥɶɧɵɟ ɤɨɧɬɪɨɥɥɟɪɵ ɜɦɟɫɬɟ ɫɨ 
SCADA-ɫɢɫɬɟɦɚɦɢ. 
 

ɒɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɧɚɯɨɞɹɬ ɤɨɧɬɪɨɥɥɟɪɵ ɮɢɪɦɵ Siemens, ɧɚɩɪɢɦɟɪ, 

ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɣ ɤɨɧɬɪɨɥɥɟɪ SIMATIC S7-300 - ɷɬɨ ɦɨɞɭɥɶɧɵɣ 
ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɣ ɤɨɧɬɪɨɥɥɟɪ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ Ⱥɋɍ 
ɧɢɡɤɨɣ ɢ ɫɪɟɞɧɟɣ ɫɥɨɠɧɨɫɬɢ. Ʉɨɧɬɪɨɥɥɟɪ SIMATIC S7-300 ɲɢɪɨɤɨ 
ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɛɥɚɝɨɞɚɪɹ ɧɚɥɢɱɢɸ ɜ 
ɫɜɨɟɦ ɫɨɫɬɚɜɟ: ɧɟɫɤɨɥɶɤɢɯ ɬɢɩɨɜ ɰɟɧɬɪɚɥɶɧɨɝɨ ɩɪɨɰɟɫɫɨɪɚ (CPU) ɪɚɡɥɢɱɧɨɣ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɪɚɡɥɢɱɧɵɯ ɦɨɞɭɥɟɣ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɚɧɚɥɨɝɨɜɵɯ ɢ 
ɞɢɫɤɪɟɬɧɵɯ ɫɢɝɧɚɥɨɜ, ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɦɨɞɭɥɟɣ, ɫɩɨɫɨɛɧɵɯ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ 
ɪɟɲɚɬɶ ɡɚɞɚɱɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɢ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ 
ɩɪɨɰɟɫɫɨɪɨɜ. 
 

ɉɪɨɝɪɚɦɦɢɪɭɟɦɵɣ ɤɨɧɬɪɨɥɥɟɪ SIMATIC S7-400 - ɷɬɨ ɦɨɞɭɥɶɧɵɣ 
ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɣ ɤɨɧɬɪɨɥɥɟɪ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ Ⱥɋɍ 
ɫɪɟɞɧɟɣ ɢ ɜɵɫɨɤɨɣ ɫɥɨɠɧɨɫɬɢ. Ʉɨɧɬɪɨɥɥɟɪ SIMATIC S7-400 ɧɚɯɨɞɢɬ 
ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɛɥɚɝɨɞɚɪɹ 
ɧɚɥɢɱɢɸ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ: ɧɟɫɤɨɥɶɤɢɯ ɬɢɩɨɜ ɰɟɧɬɪɚɥɶɧɨɝɨ ɩɪɨɰɟɫɫɨɪɚ (CPU) 
ɪɚɡɥɢɱɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɨɫɧɚɳɟɧɧɵɯ ɜɫɬɪɨɟɧɧɵɦ ɢɧɬɟɪɮɟɣɫɨɦ 
PROFIBUS-DP, ɪɚɡɥɢɱɧɵɯ ɦɨɞɭɥɟɣ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɚɧɚɥɨɝɨɜɵɯ ɢ ɞɢɫɤɪɟɬɧɵɯ 
ɫɢɝɧɚɥɨɜ, ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɦɨɞɭɥɟɣ (FM), ɫɩɨɫɨɛɧɵɯ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɪɟɲɚɬɶ 
ɡɚɞɚɱɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɢɧɬɟɪɮɟɣɫɧɵɯ ɦɨɞɭɥɟɣ (IM) ɢ 
ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɪɨɜ (ɋP) ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ 
ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɩɨ PtP ɢɧɬɟɪɮɟɣɫɭ, ɚ ɬɚɤɠɟ ɫɟɬɟɜɨɝɨ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ. 
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Ɇɨɞɭɥɶɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɤɨɧɬɪɨɥɥɟɪɚ Siemens SIMATIC S7-400, ɝɢɛɤɢɟ 
ɜɨɡɦɨɠɧɨɫɬɢ ɪɚɫɲɢɪɟɧɢɹ, ɦɨɳɧɵɟ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ, 

ɩɪɨɫɬɨɬɚ ɫɨɡɞɚɧɢɹ Ɋɋɍ ɩɨɡɜɨɥɹɸɬ ɪɟɲɚɬɶ ɡɚɞɚɱɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 
ɩɪɚɤɬɢɱɟɫɤɢ ɥɸɛɨɣ ɫɥɨɠɧɨɫɬɢ. 
 

ȼ Ⱥɋɍ ɤɨɬɥɨɚɝɪɟɝɚɬɚɦɢ ɢ ɞɪɭɝɢɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɨɛɴɟɤɬɚɦɢ ɜ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɬɚɤɠɟ ɧɚɯɨɞɹɬ ɩɪɢɦɟɧɟɧɢɟ ɤɨɧɬɪɨɥɥɟɪɵ CJ1 ɢ CS1 ɮɢɪɦɵ  

Omron (əɩɨɧɢɹ). 

Ɉɞɧɢɦ ɢɡ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ Ⱥɋɍ ɧɚ 
ɨɫɧɨɜɟ PC-base, ɢɥɢ PC-ɫɨɜɦɟɫɬɢɦɵɯ, ɤɨɧɬɪɨɥɥɟɪɨɜ, ɤɨɬɨɪɵɟ 
ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɦ: 
 

 ɢɦɟɸɬ ɤɥɚɫɫɢɱɟɫɤɭɸ ɨɬɤɪɵɬɭɸ ɫɬɪɭɤɬɭɪɭ IBM PC; 
 ɪɚɛɨɬɚɸɬ ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ ɬɟɯ ɠɟ ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ, ɤɨɬɨɪɵɟ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ PC, ɧɚɩɪɢɦɟɪ, Windows, Unix, Linux, QNX; 

 ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɬɟɯ ɠɟ ɹɡɵɤɚɯ, ɤɨɬɨɪɵɟ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɉɈ ɞɥɹ PC.  

PC-base, ɢɥɢ PC-ɫɨɜɦɟɫɬɢɦɵɟ, ɤɨɧɬɪɨɥɥɟɪɵ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɨɫɬɚɥɶɧɵɦɢ, ɨɛɥɚɞɚɸɬ ɛɨɥɶɲɟɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ, ɥɟɝɱɟ ɫɬɵɤɭɸɬɫɹ ɫ 
ɪɚɡɥɢɱɧɵɦɢ SCADA, MES, ERP ɫɢɫɬɟɦɚɦɢ, ɫɢɫɬɟɦɚɦɢ ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɚɦɢ 
ɞɚɧɧɵɯ, ɨɬɤɪɵɬɵ ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɫɬɚɧɞɚɪɬɨɜ ɜ ɨɛɥɚɫɬɢ ɤɨɦɦɭɧɢɤɚɰɢɢ ɢ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɨɧɢ ɜ ɫɪɟɞɧɟɦ ɞɟɲɟɜɥɟ ɢ ɩɪɨɳɟ ɜ ɨɛɫɥɭɠɢɜɚɧɢɢ. 
 

PC-base, ɢɥɢ PC-ɫɨɜɦɟɫɬɢɦɵɟ ɤɨɧɬɪɨɥɥɟɪɵ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ, ɢɦɟɸɬ ɛɨɥɶɲɢɣ ɨɛɴɟɦ 
ɩɚɦɹɬɢ, ɱɟɦ ɬɪɚɞɢɰɢɨɧɧɵɟ ɉɅɄ, ɜɨɡɦɨɠɧɨɫɬɢ ɪɚɫɲɢɪɟɧɢɹ ɢ ɦɨɞɟɪɧɢɡɚɰɢɢ, 

ɚ ɬɚɤɠɟ ɥɭɱɲɟɝɨ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ. Ɉɞɧɚɤɨ ɷɬɢ ɤɨɧɬɪɨɥɥɟɪɵ ɜ ɰɟɥɨɦ 
ɨɛɥɚɞɚɸɬ ɢɡɛɵɬɨɱɧɨɫɬɶɸ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɮɭɧɤɰɢɣ ɜɜɢɞɭ ɢɯ 
ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɢ, ɜɨɡɦɨɠɧɨɫɬɶɸ ɡɚɜɢɫɚɧɢɹ ɫ ɞɥɢɬɟɥɶɧɵɦ ɜɪɟɦɟɧɟɦ ɪɟɫɬɚɪɬɚ, 

ɩɨɧɢɠɟɧɧɨɣ ɧɚɞɟɠɧɨɫɬɶɸ ɡɚ ɫɱɟɬ ɦɧɨɠɟɫɬɜɚ ɤɨɦɩɨɧɟɧɬɨɜ (ɩɪɢɥɨɠɟɧɢɣ) ɧɚ 
ɩɥɚɬɮɨɪɦɟ PC. 
 

ȼ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɧɚɯɨɞɹɬ ɩɪɢɦɟɧɟɧɢɟ, ɧɚɪɹɞɭ ɫ ɡɚɪɭɛɟɠɧɵɦɢ 
ɤɨɧɬɪɨɥɥɟɪɚɦɢ, ɧɚɩɪɢɦɟɪ, ADAM 4500, ADAM 5510/5511, ADAM-6500 

ɤɨɦɩɚɧɢɢ «Advantech» (Ɍɚɣɜɚɧɶ), Direct Logic 470 ɤɨɦɩɚɧɢɢ «Koyo 

Electronics» (əɩɨɧɢɹ) ɢ ɨɬɟɱɟɫɬɜɟɧɧɵɟ: ɤɨɧɬɪɨɥɥɟɪɵ «ɌȿɄɈɇ», ɤɨɧɬɪɨɥɥɟɪ 
ɄɊɈɋɋ (ɈȺɈ «ȺȻɋ ɁɗɢɆ Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ») ɢ ɞɪ. 
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Ʌɢɧɟɣɤɚ ɤɨɧɬɪɨɥɥɟɪɨɜ «ɌȿɄɈɇ» (ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɤɨɧɬɪɨɥɥɟɪɵ 
ɆɎɄ, ɆɎɄ 3000, ɆɎɄ 1500, ɌɄɆ 52, ɌɄɆ 410) ɨɯɜɚɬɵɜɚɸɬ ɩɪɚɤɬɢɱɟɫɤɢ 
ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɡɚɞɚɱɢ ɨɬ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɨɬɞɟɥɶɧɵɯ ɚɝɪɟɝɚɬɨɜ ɢ ɭɫɬɚɧɨɜɨɤ ɞɨ 
ɫɨɡɞɚɧɢɹ Ⱥɋɍ Ɍɗɋ ɢ Ɍɗɐ. 

Ʉɨɧɬɪɨɥɥɟɪ ɄɊɈɋɋ-500 (ɈȺɈ «AȻC ɁɗɢɆ Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ»). 
Ɉɫɧɨɜɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɤɨɧɬɪɨɥɥɟɪɚ - ɩɨɫɬɪɨɟɧɢɟ ɧɟɞɨɪɨɝɢɯ ɢ ɧɚɞɟɠɧɵɯ Ⱥɋɍ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ ɪɚɡɥɢɱɧɨɝɨ ɤɥɚɫɫɚ (ɩɪɨɫɬɵɟ ɢ ɫɥɨɠɧɵɟ, 

ɦɟɞɥɟɧɧɵɟ ɢ ɛɵɫɬɪɵɟ) ɜ ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. Ʉɨɧɬɪɨɥɥɟɪ 
ɄɊɈɋɋ-500 ɹɜɥɹɟɬɫɹ ɩɪɨɟɤɬɧɨ-ɤɨɦɩɨɧɭɟɦɵɦ ɢɡɞɟɥɢɟɦ, ɫɨɫɬɚɜ ɤɨɬɨɪɨɝɨ 
ɨɩɪɟɞɟɥɹɟɬ ɩɨɥɶɡɨɜɚɬɟɥɶ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɟɲɚɟɦɵɯ ɡɚɞɚɱ. 

ɉɪɢ ɜɵɛɨɪɟ ɤɨɧɬɪɨɥɥɟɪɚ ɞɥɹ Ⱥɋɍ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ PC-

ɧɟɫɨɜɦɟɫɬɢɦɵɟ ɤɨɧɬɪɨɥɥɟɪɵ (ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ, ɦɨɧɨɛɥɨɱɧɵɟ ɢ 
ɦɨɞɭɥɶɧɵɟ) ɥɭɱɲɟ ɭɱɢɬɵɜɚɸɬ ɬɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɩɪɨɦɵɲɥɟɧɧɵɦ 
ɫɢɫɬɟɦɚɦ ɭɩɪɚɜɥɟɧɢɹ. Ɉɧɢ ɜ ɰɟɥɨɦ ɛɨɥɟɟ ɧɚɞɟɠɧɵ. ȼ ɧɢɯ ɲɢɪɟ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɜɨɡɦɨɠɧɨɫɬɢ ɫɜɹɡɢ ɫ ɪɚɡɥɢɱɧɵɦɢ ɩɨɥɟɜɵɦɢ ɲɢɧɚɦɢ. ȼ ɷɬɨɣ 
ɫɜɹɡɢ ɨɧɢ ɧɚɯɨɞɹɬ ɛɨɥɟɟ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ Ⱥɋɍ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ 
ɩɪɨɰɟɫɫɚɦɢ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚɦɢ. 

ɉɪɢ ɜɵɛɨɪɟ ɉɌɄ ɭɱɢɬɵɜɚɸɬɫɹ ɬɚɤɢɟ ɮɚɤɬɨɪɵ, ɤɚɤ ɤɨɥɢɱɟɫɬɜɨ ɢ ɬɢɩ 
ɜɯɨɞɧɵɯ ɢ ɜɵɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ, ɩɪɟɞɟɥɵ ɢ ɧɟɨɛɯɨɞɢɦɚɹ ɬɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ, 

ɦɟɬɪɨɥɨɝɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɨɛɥɚɫɬɶ ɢ 
ɩɪɚɤɬɢɤɚ ɩɪɢɦɟɧɟɧɢɹ, ɡɚɜɨɞ-ɢɡɝɨɬɨɜɢɬɟɥɶ, ɞɨɫɬɭɩɧɨɫɬɶ, ɧɚɥɢɱɢɟ ɫɟɪɜɢɫɧɨɣ 
ɛɚɡɵ, ɫɬɨɢɦɨɫɬɶ ɢɡɞɟɥɢɹ ɢ ɟɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɫɪɨɤɢ ɢ ɝɚɪɚɧɬɢɢ ɩɨɫɬɚɜɤɢ, 

ɨɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɢ ɞɪ. 

ȼ ȼɄɊ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɉɌɄ, ɪɚɛɨɬɚɸɳɢɣ ɜ ɧɟɩɪɟɪɵɜɧɨɦ 
ɪɟɠɢɦɟ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɧɚ ɨɫɧɨɜɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɫɪɚɜɧɟɧɢɹ ɞɜɭɯ 
ɜɚɪɢɚɧɬɨɜ ɉɌɄ ɪɨɫɫɢɣɫɤɨɝɨ ɢ ɡɚɪɭɛɟɠɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

ȼ ɫɨɫɬɚɜ ɉɌɄ ɞɨɥɠɧɵ ɜɯɨɞɢɬɶ: ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɣ ɤɨɧɬɪɨɥɥɟɪ 
(ɤɨɧɬɪɨɥɥɟɪɵ) ɫ ɦɨɞɭɥɹɦɢ ɜɜɨɞɚ/ɜɵɜɨɞɚ ɜɯɨɞɧɵɯ ɢ ɜɵɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ, 

ɫɬɚɧɰɢɹ ɨɩɟɪɚɬɢɜɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɢɥɢ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɣ ɬɟɪɦɢɧɚɥ 
(ɬɟɪɦɢɧɚɥɵ), ɫɟɬɟɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɜɬɨɪɢɱɧɵɟ ɢɫɬɨɱɧɢɤɢ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ, 

ɢɫɬɨɱɧɢɤɢ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɩɢɬɚɧɢɹ. 

Ɋɚɡɪɚɛɨɬɤɚ ɬɟɯɧɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ Ⱥɋɍ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

ȼ ɐȻɉ ɢ ɷɧɟɪɝɟɬɢɤɟ ɧɚɲɥɢ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɬɪɟɯɭɪɨɜɧɟɜɵɟ 
ȺɋɍɌɉ, ɜ ɤɨɬɨɪɵɯ:  
- 1-ɣ ɭɪɨɜɟɧɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɛɴɟɤɬ ɭɩɪɚɜɥɟɧɢɹ ɫ ɩɨɥɟɜɨɣ ɚɜɬɨɦɚɬɢɤɨɣ 
(ɞɚɬɱɢɤɢ, ɪɟɝɭɥɢɪɭɸɳɢɟ ɨɪɝɚɧɵ, ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɦɟɯɚɧɢɡɦɵ);  
- 2-ɣ ɭɪɨɜɟɧɶ – ɷɬɨ ɤɨɧɬɪɨɥɥɟɪ ɢɥɢ ɤɨɧɬɪɨɥɥɟɪɵ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɟ 
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ɮɨɪɦɢɪɨɜɚɧɢɟ ɭɩɪɚɜɥɹɸɳɢɯ ɫɢɝɧɚɥɨɜ, ɫɛɨɪ ɢ ɩɟɪɟɞɚɱɭ ɢɧɮɨɪɦɚɰɢɢ ɧɚ 
ɜɟɪɯɧɢɣ ɭɪɨɜɟɧɶ ȺɋɍɌɉ;  
- 3-ɣ, ɢɥɢ ɜɟɪɯɧɢɣ, ɭɪɨɜɟɧɶ – ɷɬɨ ɨɩɟɪɚɬɨɪɫɤɚɹ ɫɬɚɧɰɢɹ ɫ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɦɢ ɪɚɛɨɱɢɦɢ ɦɟɫɬɚɦɢ (ȺɊɆ) ɨɩɟɪɚɬɨɪɨɜ - ɬɟɯɧɨɥɨɝɨɜ. 

ȼ ɷɬɨɦ ɩɨɞɪɚɡɞɟɥɟ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɦɨɞɭɥɟɣ 
ɜɜɨɞɚ/ɜɵɜɨɞɚ ɜɯɨɞɧɵɯ ɢ ɜɵɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɞɥɹ ɉɌɄ ɧɚ ɨɫɧɨɜɟ ɬɚɛɥɢɰ 
ɜɯɨɞɧɵɯ ɢ ɜɵɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ Ⱥɋɍ. 

ȼ ɬɟɯɧɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɟ ȺɋɍɌɉ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɵ: 
-ɨɛɴɟɤɬ ɭɩɪɚɜɥɟɧɢɹ ɫ ɩɨɥɟɜɨɣ ɚɜɬɨɦɚɬɢɤɨɣ; 
- ȺɊɆ ɨɩɟɪɚɬɨɪɨɜ-ɬɟɯɧɨɥɨɝɨɜ; 
- ɢɧɠɢɧɢɪɢɧɝɨɜɚɹ ɫɬɚɧɰɢɹ;  
- ɤɪɨɫɫɨɜɵɟ ɲɤɚɮɵ; 
- ɲɤɚɮɵ ɭɩɪɚɜɥɟɧɢɹ ɫ ɉɅɄ, ɢɦɟɸɳɢɟ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ CPU, ɩɚɦɹɬɶ ɢ 
ɜɵɛɪɚɧɧɵɟ ɦɨɞɭɥɢ ɜɜɨɞɚ/ɜɵɜɨɞɚ; 
- ɲɤɚɮɵ ɫɢɥɨɜɨɣ ɤɨɦɦɭɬɚɰɢɢ ɫ ɭɫɢɥɢɬɟɥɹɦɢ, ɩɭɫɤɨɜɨɣ ɚɩɩɚɪɚɬɭɪɨɣ ɢ 
ɫɯɟɦɚɦɢ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚɦɢ; 
- ɢɫɬɨɱɧɢɤɢ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ɉɅɄ, ɭɫɢɥɢɬɟɥɟɣ ɢ ɩɭɫɤɨɜɨɣ ɚɩɩɚɪɚɬɭɪɵ. 

ȼ ɫɨɫɬɚɜɟ ȺɋɍɌɉ ɦɨɝɭɬ ɛɵɬɶ ɩɭɧɤɬɵ ɦɟɫɬɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, 

ɪɟɚɥɢɡɨɜɚɧɧɵɟ ɧɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɬɟɪɦɢɧɚɥɚɯ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɷɬɢ ɭɫɬɪɨɣɫɬɜɚ 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɨɤɚɡɚɧɵ ɧɚ ɬɟɯɧɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɟ ȺɋɍɌɉ. 

Ⱦɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɜ ȺɋɍɌɉ ɬɪɟɛɭɟɬɫɹ ɜɵɛɪɚɬɶ 
ɮɢɡɢɱɟɫɤɢɟ ɤɚɧɚɥɵ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ (ɤɨɚɤɫɢɚɥɶɧɵɣ ɤɚɛɟɥɶ, ɜɢɬɚɹ ɩɚɪɚ ɢ 
ɨɩɬɨɜɨɥɨɤɨɧɧɵɣ ɤɚɛɟɥɶ) ɢ ɩɪɨɦɵɲɥɟɧɧɭɸ ɫɟɬɶ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɥɚɫɬɢ 
ɩɪɢɦɟɧɟɧɢɹ ɜɟɫɶ ɫɩɟɤɬɪ ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɟɬɟɣ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ 
ɫɥɟɞɭɸɳɢɟ ɭɪɨɜɧɢ: 

- ɤɨɧɬɪɨɥɥɟɪɧɵɟ ɫɟɬɢ (Field level) – ɩɪɨɦɵɲɥɟɧɧɵɟ ɫɟɬɢ, ɪɟɲɚɸɳɢɟ 
ɡɚɞɚɱɢ ɩɨ ɭɩɪɚɜɥɟɧɢɸ ɩɪɨɰɟɫɫɨɦ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɫɛɨɪɨɦ ɢ ɨɛɪɚɛɨɬɤɨɣ ɞɚɧɧɵɯ 
ɧɚ ɭɪɨɜɧɟ ɩɪɨɦɵɲɥɟɧɧɵɯ ɤɨɧɬɪɨɥɥɟɪɨɜ; 

- ɫɟɧɫɨɪɧɵɟ ɫɟɬɢ (ɫɟɬɢ ɧɢɡɨɜɨɣ ɚɜɬɨɦɚɬɢɤɢ): ASI (Actuator/Sensor 

Interface), HART, Modbus, ɪɟɲɚɸɬ ɡɚɞɚɱɢ ɨɩɪɨɫɚ ɞɚɬɱɢɤɨɜ ɢ ɭɩɪɚɜɥɟɧɢɹ 
ɢɫɩɨɥɧɢɬɟɥɶɧɵɦɢ ɦɟɯɚɧɢɡɦɚɦɢ; 

- ɩɪɨɦɵɲɥɟɧɧɵɟ ɫɟɬɢ ɤɨɧɬɪɨɥɥɟɪɧɨɝɨ ɭɪɨɜɧɹ: PROFIBUS(Process Field 
Bus), ɫontrol Net, CAN (Controller Area Network); 

-ɭɧɢɜɟɪɫɚɥɶɧɵɟ ɫɟɬɢ: LON (Local Operating Network), Foundation 

Fieldbus, Ethernet/Industrial Ethernet. 

ȼ ɉɪɢɥɨɠɟɧɢɹɯ 13, 14, 15 ɢ 16 ɩɪɢɜɟɞɟɧɵ ɩɪɢɦɟɪɵ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɢ 

ɬɟɯɧɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪ Ⱥɋɍ, ɜɧɭɬɪɟɧɧɟɝɨ ɜɢɞɚ ɲɤɚɮɚ ɭɩɪɚɜɥɟɧɢɹ ɢ ɩɥɚɧɚ 
ɩɪɨɤɥɚɞɤɢ ɤɚɛɟɥɶɧɨɣ ɫɟɬɢ. 
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ȼɵɛɨɪ ɩɪɢɛɨɪɨɜ ɢ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

ȼ ɫɨɫɬɚɜ Ⱥɋɍ, ɤɪɨɦɟ ɉɌɄ, ɜɯɨɞɹɬ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ (ɜ 
ɤɨɦɩɥɟɤɬɟ), ɜɬɨɪɢɱɧɵɟ ɩɪɢɛɨɪɵ, ɩɭɫɤɨɜɚɹ ɢ ɭɩɪɚɜɥɹɸɳɚɹ ɚɩɩɚɪɚɬɭɪɚ, 

ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ (ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɦɟɯɚɧɢɡɦɵ ɢ ɪɟɝɭɥɢɪɭɸɳɢɟ 
ɨɪɝɚɧɵ), ɚ ɬɚɤɠɟ ɲɤɚɮɵ ɭɩɪɚɜɥɟɧɢɹ, ɤɪɨɫɫɨɜɵɟ ɲɤɚɮɵ, ɩɭɧɤɬɵ ɭɩɪɚɜɥɟɧɢɹ, 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɛɨɬɵ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɤɢ.  

ɉɪɢ ɜɵɛɨɪɟ ɩɪɢɛɨɪɨɜ ɢ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɭɱɢɬɵɜɚɸɬɫɹ ɬɚɤɢɟ 

ɮɚɤɬɨɪɵ, ɤɚɤ ɜɢɞ ɢɫɩɨɥɶɡɭɟɦɨɣ ɷɧɟɪɝɢɢ (ɩɧɟɜɦɚɬɢɱɟɫɤɢɟ ɢɥɢ 
ɷɥɟɤɬɪɢɱɟɫɤɢɟ), ɧɚɥɢɱɢɟ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ, ɩɪɟɞɟɥɵ ɢɡɦɟɪɟɧɢɹ, 

ɦɟɬɪɨɥɨɝɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɨɛɥɚɫɬɶ ɢ ɩɪɚɤɬɢɤɚ ɩɪɢɦɟɧɟɧɢɹ, ɡɚɜɨɞ-

ɢɡɝɨɬɨɜɢɬɟɥɶ, ɞɨɫɬɭɩɧɨɫɬɶ, ɰɟɧɚ ɩɪɢɛɨɪɨɜ ɢ ɞɪ. 

ɉɪɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɩɪɢɛɨɪɵ, ɚ ɩɪɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɯɢɦɢɱɟɫɤɢɯ 
ɩɪɨɢɡɜɨɞɫɬɜ – ɩɧɟɜɦɚɬɢɱɟɫɤɢɟ ɩɪɢɛɨɪɵ, ɜ ɱɚɫɬɧɨɫɬɢ, ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ 
ɦɟɯɚɧɢɡɦɵ. ɉɪɟɞɩɨɱɬɟɧɢɟ ɨɬɞɚёɬɫɹ ɩɪɢɛɨɪɚɦ, ɢɦɟɸɳɢɦ ɫɬɚɧɞɚɪɬɧɵɟ 
ɜɯɨɞɧɵɟ ɢ ɜɵɯɨɞɧɵɟ ɫɢɝɧɚɥɵ. ɋɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɥɠɧɚ ɫɬɪɨɢɬɶɫɹ ɧɚ 
ɨɞɧɨɬɢɩɧɵɯ ɩɪɢɛɨɪɚɯ ɨɞɧɨɣ ɫɟɪɢɢ ɢɥɢ ɫɢɫɬɟɦɵ. 

ȼɫɟ ɜɵɛɪɚɧɧɵɟ ɫɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢɢ ɭɩɪɚɜɥɟɧɢɹ ɨɮɨɪɦɥɹɸɬɫɹ ɜ 
ɜɢɞɟ ɡɚɤɚɡɧɨɣ ɫɩɟɰɢɮɢɤɚɰɢɢ, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɱɚɫɬɶɸ ɡɚɤɚɡɧɨɣ 
ɫɩɟɰɢɮɢɤɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɢɦɟɟɬ ɫɬɚɧɞɚɪɬɧɭɸ ɮɨɪɦɭ (ɫɦ. ɬɚɛɥɢɰɭ 8). 

Ɏɨɪɦɚ ɡɚɤɚɡɧɨɣ ɫɩɟɰɢɮɢɤɚɰɢɢ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɭɩɪɚɜɥɟɧɢɹ. 

Ɍɚɛɥɢɰɚ 8. 

ɉɨɡɢ
- ɇɚɢɦɟɧɨ- Ɍɢɩ,  Ʉɨɞ Ɂɚɜɨɞ- ȿɞɢɧɢɰɚ Ʉɨɥ- Ɇɚɫɫɚ ɉɪɢɦɟ- 

ɰɢɹ ɜɚɧɢɟ ɢ ɦɚɪ- ɨɛɨɪɭɞɨɜɚ- ɢɡɝɨɬɨɜɢ- ɢɡɦɟɪɟ- ɜɨ ɟɞɢɧɢ- ɱɚɧɢɟ 

 ɬɟɯɧɢɱɟɫ- ɤɚ ɧɢɹ ɬɟɥɶ ɧɢɹ  ɰɵ  

 ɤɚɹ ɯɚɪɚɤ-        

 ɬɟɪɢɫɬɢɤɚ        

         

ɉɪɢ ɛɨɥɶɲɨɣ ɡɚɤɚɡɧɨɣ ɫɩɟɰɢɮɢɤɚɰɢɢ ɨɧɚ ɦɨɠɟɬ ɛɵɬɶ ɪɚɡɦɟɳɟɧɚ ɜ 
ɉɪɢɥɨɠɟɧɢɢ. 
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Шɤɚɮɵ ɭɩɪɚɜɥɟɧɢɹ 

 

ɒɤɚɮ ɭɩɪɚɜɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɨɦɩɥɟɤɬɧɨɟ ɧɢɡɤɨɜɨɥɶɬɧɨɟ 
ɭɫɬɪɨɣɫɬɜɨ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ ɤɨɦɩɥɟɤɫɧɭɸ ɡɚɳɢɬɭ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɸ 
ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ. ɒɤɚɮɵ ɭɩɪɚɜɥɟɧɢɹ 
ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ ɛɚɡɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ ɬɟɯɧɢɤɢ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ 
ɪɟɝɢɫɬɪɚɰɢɢ ɫɨɛɵɬɢɣ ɢ ɩɚɪɚɦɟɬɪɨɜ ɢ ɢɧɬɟɝɪɚɰɢɢ ɜ ɫɢɫɬɟɦɭ ȺɋɍɌɉ. 

ɒɤɚɮɵ ɭɩɪɚɜɥɟɧɢɹ ɨɛɴɟɞɢɧɹɸɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɢ: 
1. Ɋɟɡɟɪɜɢɪɨɜɚɧɢɟ ɩɢɬɚɧɢɹ. 
2.ɍɩɪɚɜɥɟɧɢɟ ɢ ɡɚɳɢɬɚ ɞɜɢɝɚɬɟɥɟɣ ɢ ɦɟɯɚɧɢɡɦɨɜ ɨɬ ɧɟɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ 

ɪɚɛɨɬɵ. 
3. ɉɨɞɞɟɪɠɚɧɢɟ ɬɪɟɛɭɟɦɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɜ ɩɨɦɟɳɟɧɢɢ ɫ ɩɨɦɨɳɶɸ 
ɩɪɢɬɨɱɧɨɣ ɢ ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ. 
4.ɍɱɟɬ ɧɚɪɚɛɨɬɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɱɟɬ ɜɨɞɵ, ɭɱɟɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
5. Ⱦɢɫɩɟɬɱɟɪɢɡɚɰɢɹ. 
ɒɤɚɮ ɦɨɠɟɬ ɢɡɝɨɬɚɜɥɢɜɚɬɶɫɹ ɜ ɧɚɜɟɫɧɨɦ ɢɥɢ ɧɚɩɨɥɶɧɨɦ ɢɫɩɨɥɧɟɧɢɢ. 
ȼ ɲɤɚɮɭ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɡɚɳɢɬɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ 

ɩɪɢ ɩɟɪɟɝɪɭɡɤɚɯ ɢ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ. 
ɒɤɚɮɵ ɭɩɪɚɜɥɟɧɢɹ ɫɨɞɟɪɠɚɬ ɢɫɬɨɱɧɢɤ ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɩɢɬɚɧɢɹ (ɂȻɉ). ɂȻɉ 
ɩɪɟɞɧɚɡɧɚɱɟɧ ɬɨɥɶɤɨ ɞɥɹ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ ɤɨɧɬɪɨɥɥɟɪɚ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ 

ɨɫɧɨɜɧɨɝɨ ɩɢɬɚɧɢɹ. 
ɒɤɚɮ ɦɨɠɟɬ ɛɵɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧ GSM ɦɨɞɟɦɚɦɢ. 
ɒɤɚɮ ɦɨɠɟɬ ɤɨɦɩɥɟɤɬɨɜɚɬɶɫɹ ɩɨ ɡɚɤɚɡɭ ɞɪɭɝɢɦɢ ɬɢɩɚɦɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Ʉɪɨɦɟ ɷɬɨɝɨ, ɜ ɲɤɚɮɚɯ ɭɩɪɚɜɥɟɧɢɹ ɦɨɠɟɬ ɪɚɡɦɟɳɚɬɶɫɹ ɫɥɟɞɭɸɳɟɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ: 
- ɪɟɥɟɣɧɵɟ ɫɯɟɦɵ ɭɩɪɚɜɥɟɧɢɹ (ɪɟɥɟ, ɤɨɧɬɚɤɬɨɪɵ, ɬɟɩɥɨɜɵɟ ɪɟɥɟ, ɤɧɨɩɤɢ, 

ɩɟɪɟɤɥɸɱɚɬɟɥɢ); 
- ɜɜɨɞɧɵɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɬɟɪɦɨɦɚɝɧɢɬɧɵɟ ɜɵɤɥɸɱɚɬɟɥɢ ɫɬɚɰɢɨɧɚɪɧɨɝɨ 
ɢɫɩɨɥɧɟɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɤɨɦɦɭɬɢɪɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜ; 
- ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɚɹ ɫɯɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɤɨɧɬɪɨɥɥɟɪɚɯ; 
- ɱɚɫɬɨɬɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ; 
- ɭɫɬɪɨɣɫɬɜɚ ɩɥɚɜɧɨɝɨ ɩɭɫɤɚ; 
- ɲɤɚɮɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. 

ɉɪɢ ɪɚɫɩɨɥɨɠɟɧɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɲɤɚɮɚɯ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɪɚɫɩɨɥɨɠɟɧɢɟ ɤɨɧɬɪɨɥɥɟɪɨɜ ɢ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɧɚ 

ɭɪɨɜɧɟ ɧɟ ɧɢɠɟ 1000 ɦɦ ɨɬ ɩɨɥɚ ɢ ɧɟ ɜɵɲɟ 1700 ɦɦ. 
 

3. ɈɊȽȺɇɂɁȺɐɂə ɉɊȿȾȾɂɉɅɈɆɇɈɃ ɉɊȺɄɌɂɄɂ 

Ɋɚɛɨɬɟ ɧɚɞ ȼɄɊ ɩɪɟɞɲɟɫɬɜɭɟɬ ɩɪɟɞɞɢɩɥɨɦɧɚɹ ɩɪɚɤɬɢɤɚ, ɰɟɥɶɸ ɤɨɬɨɪɨɣ 
ɹɜɥɹɟɬɫɹ ɩɨɥɭɱɟɧɢɟ ɜɫɟɯ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɣ ɪɚɛɨɬɵ ɧɚɞ 
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ȼɄɊ. ɉɪɢ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɵɟ ɞɚɧɧɵɟ ɦɨɝɭɬ ɛɵɬɶ ɩɨɥɭɱɟɧɵ ɤɚɤ ɧɚ ɪɟɚɥɶɧɨɦ 
ɨɛɴɟɤɬɟ, ɬɚɤ ɢɡ ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

Ʉɪɨɦɟ ɨɩɢɫɚɧɢɹ ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɜɟɫɬɢ ɧɟɨɛɯɨɞɢɦɵɟ ɷɤɫɩɟɪɢɦɟɧɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɞɚɧɢɹɦɢ ɧɚ 
ɩɪɟɞɞɢɩɥɨɦɧɭɸ ɩɪɚɤɬɢɤɭ ɢ ȼɄɊ, ɚ ɬɚɤɠɟ ɫɞɟɥɚɬɶ ɚɧɚɥɢɡ ɟɟ ɪɚɛɨɬɵ ɢ 
ɧɚɦɟɬɢɬɶ ɩɭɬɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. 

ɉɟɪɟɞ ɩɪɟɞɞɢɩɥɨɦɧɨɣ ɩɪɚɤɬɢɤɨɣ ɫɬɭɞɟɧɬɭ ɧɚɡɧɚɱɚɟɬɫɹ ɪɭɤɨɜɨɞɢɬɟɥɶ 
ȼɄɊ ɢ ɜɵɞɚɟɬɫɹ ɬɟɦɚ, ɚ ɬɚɤɠɟ ɧɚɩɪɚɜɥɟɧɢɟ ɧɚ ɩɪɚɤɬɢɤɭ. 

ɋɨɞɟɪɠɚɧɢɟ ɨɬɱɟɬɚ ɨ ɩɪɚɤɬɢɤɟ ɭɤɚɡɵɜɚɟɬɫɹ ɜ ɡɚɞɚɧɢɢ (ɉɪɢɥɨɠɟɧɢɟ 17). 

Ɉɬɱɟɬ ɨ ɩɪɚɤɬɢɤɟ, ɩɨɞɩɢɫɚɧɧɵɣ ɫɬɭɞɟɧɬɨɦ ɢ ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɨɬ 
ɩɪɟɞɩɪɢɹɬɢɹ, ɫɤɪɟɩɥɟɧɧɵɣ ɩɟɱɚɬɶɸ ɩɪɟɞɩɪɢɹɬɢɹ, ɫɞɚɟɬɫɹ ɪɭɤɨɜɨɞɢɬɟɥɸ 
ȼɄɊ, ɤɨɬɨɪɵɣ ɨɰɟɧɢɜɚɟɬ ɨɬɱɟɬ ɢ ɩɪɨɫɬɚɜɥɹɟɬ ɨɰɟɧɤɭ ɜ ɡɚɱɟɬɧɭɸ ɤɧɢɠɤɭ 
ɫɬɭɞɟɧɬɚ. Ɏɨɪɦɵ ɬɢɬɭɥɶɧɵɯ ɥɢɫɬɨɜ ɨɬɱɟɬɨɜ ɢ ɨɬɡɵɜɨɜ ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɩɨ 
ɩɪɟɞɞɢɩɥɨɦɧɨɣ ɩɪɚɤɬɢɤɟ ɩɨɤɚɡɚɧɵ ɜ ɉɪɢɥɨɠɟɧɢɹɯ 18-21. 

Ⱦɚɥɟɟ ɨɬɱɟɬ ɫ ɨɰɟɧɤɨɣ ɫɞɚɟɬɫɹ ɡɚɜɟɞɭɸɳɟɦɭ ɤɚɮɟɞɪɵ, ɤɨɬɨɪɵɣ 
ɩɪɨɫɬɚɜɥɹɟɬ ɨɰɟɧɤɭ ɜ ɡɚɱɟɬɧɭɸ ɜɟɞɨɦɨɫɬɶ. 

Ɏɨɪɦɚ ɡɚɞɚɧɢɹ ɧɚ ɩɪɟɞɞɢɩɥɨɦɧɭɸ ɩɪɚɤɬɢɤɭ ɢ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ ɨɬɱɟɬɚ 
ɨ ɩɪɚɤɬɢɤɟ ɩɪɢɜɟɞɟɧɵ ɜ ɉɪɢɥɨɠɟɧɢɹɯ 17, 2. 

ɋɬɭɞɟɧɬɵ, ɧɟ ɫɞɚɜɲɢɟ ɜ ɫɪɨɤ ɨɬɱɟɬ ɩɨ ɩɪɟɞɞɢɩɥɨɦɧɨɣ ɩɪɚɤɬɢɤɟ, ɧɟ 
ɞɨɩɭɫɤɚɸɬɫɹ ɤ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɦɭ ɷɤɡɚɦɟɧɭ. Ⱦɨɩɭɫɤ ɤ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɦɭ 
ɷɤɡɚɦɟɧɭ ɨɮɨɪɦɥɹɟɬɫɹ ɩɪɢɤɚɡɨɦ ɩɨ ȼɒɌɗ. 

 

4. ɈɊȽȺɇɂɁȺɐɂə ɊɍɄɈȼɈȾɋɌȼȺ ȼɄɊ 

 

ɉɨ ɤɚɠɞɨɣ ɬɟɦɟ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɩɪɢɤɚɡɨɦ ɩɨ 
ɩɪɟɞɫɬɚɜɥɟɧɢɸ ɤɚɮɟɞɪɵ ɧɚɡɧɚɱɚɸɬɫɹ ɪɭɤɨɜɨɞɢɬɟɥɢ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ 
ɪɚɛɨɬɵ ɢɡ ɱɢɫɥɚ ɜɟɞɭɳɢɯ ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ ɢ ɧɚɭɱɧɵɯ ɪɚɛɨɬɧɢɤɨɜ ȼɒɌɗ ɢɥɢ 
ɞɪɭɝɢɯ ɨɪɝɚɧɢɡɚɰɢɣ.  

ɉɨ ɬɟɦɚɦ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɵɯ ɪɚɛɨɬ, ɜɵɩɨɥɧɹɟɦɵɯ ɧɚ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɹɯ ɢ ɜ ɩɪɨɟɤɬɧɵɯ ɨɪɝɚɧɢɡɚɰɢɹɯ, ɦɨɝɭɬ ɧɚɡɧɚɱɚɬɶɫɹ ɪɭɤɨɜɨɞɢɬɟɥɢ 
ɢɡ ɱɢɫɥɚ ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɯ ɢɧɠɟɧɟɪɨɜ ɢɡ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɨɪɝɚɧɢɡɚɰɢɣ. Ʉɪɨɦɟ ɪɭɤɨɜɨɞɢɬɟɥɹ ɩɨ ɤɚɠɞɨɦɭ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɦɭ ɪɚɡɞɟɥɭ 
ɪɚɛɨɬɵ, ɜ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɧɚɡɧɚɱɚɟɬɫɹ ɤɨɧɫɭɥɶɬɚɧɬ. 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ɢ ɤɨɧɫɭɥɶɬɚɧɬɵ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ:  
-ɜɵɞɚɸɬ ɡɚɞɚɧɢɟ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬɵ, ɤɨɬɨɪɨɟ ɭɬɜɟɪɠɞɚɟɬ ɡɚɜ. ɤɚɮɟɞɪɨɣ 
ȺɌɉ ɢ ɉ; 
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-ɨɤɚɡɵɜɚɸɬ ɫɬɭɞɟɧɬɭ ɩɨɦɨɳɶ ɜ ɪɚɡɪɚɛɨɬɤɟ ɤɚɥɟɧɞɚɪɧɨɝɨ ɩɥɚɧɚ ɪɚɛɨɬɵ ɧɚ 
ɜɟɫɶ ɩɟɪɢɨɞ; 
-ɪɟɤɨɦɟɧɞɭɸɬ ɫɬɭɞɟɧɬɭ ɧɟɨɛɯɨɞɢɦɭɸ ɥɢɬɟɪɚɬɭɪɭ, ɫɩɪɚɜɨɱɧɨ-ɧɨɪɦɚɬɢɜɧɵɟ 
ɦɚɬɟɪɢɚɥɵ ɢ ɞɪɭɝɢɟ ɢɫɬɨɱɧɢɤɢ ɢɧɮɨɪɦɚɰɢɢ ɩɨ ɬɟɦɟ ɪɚɛɨɬɵ; 
-ɩɪɨɜɨɞɹɬ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɟ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɪɚɫɩɢɫɚɧɢɟɦ, ɤɨɧɫɭɥɶɬɚɰɢɢ; 
-ɩɪɨɜɟɪɹɸɬ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɩɨ ɬɟɦɚɦ. 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ɨɤɚɡɵɜɚɟɬ ɩɨɦɨɳɶ ɫɬɭɞɟɧɬɭ ɜ ɪɟɲɟɧɢɢ ɨɫɧɨɜɧɵɯ 
ɤɨɧɫɬɪɭɤɬɨɪɫɤɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɜɨɩɪɨɫɨɜ ɢ ɤɨɧɬɪɨɥɢɪɭɟɬ ɜ ɰɟɥɨɦ ȼɄɊ. 

ȼ ɤɨɧɬɪɨɥɶɧɵɟ ɫɪɨɤɢ ɩɪɨɜɟɪɤɢ ɯɨɞɚ ɜɵɩɨɥɧɟɧɢɟ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɵɯ 
ɪɚɛɨɬɵ ɪɭɤɨɜɨɞɢɬɟɥɶ ɞɨɥɠɟɧ ɢɧɮɨɪɦɢɪɨɜɚɬɶ ɜɵɩɭɫɤɚɸɳɭɸ ɤɚɮɟɞɪɭ ɨɛ 
ɨɛɴɟɦɟ ɜɵɩɨɥɧɟɧɧɵɯ ɫɬɭɞɟɧɬɚɦɢ ɪɚɛɨɬ. 

Ʉɨɧɬɪɨɥɶ ɢ ɩɨɦɨɳɶ ɪɭɤɨɜɨɞɢɬɟɥɹ ɢ ɤɨɧɫɭɥɶɬɚɧɬɨɜ ɧɟ ɨɫɜɨɛɨɠɞɚɸɬ 
ɫɬɭɞɟɧɬɚ ɨɬ ɩɨɥɧɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɡɚ ɫɜɨɟɜɪɟɦɟɧɧɨɫɬɶ ɢ ɩɪɚɜɢɥɶɧɨɫɬɶ 
ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ. 

ɉɟɪɟɞ ɞɨɩɭɫɤɨɦ ɤ ɡɚɳɢɬɟ ɜ ȽɗɄ ɩɪɨɜɨɞɢɬɫɹ ɩɪɟɞɡɚɳɢɬɚ ȼɄɊ. 
ɉɪɟɞɡɚɳɢɬɟ ɩɪɟɞɲɟɫɬɜɭɟɬ ɩɪɨɜɟɪɤɚ ȼɄɊ ɧɚ ɩɥɚɝɢɚɬ ɫ ɩɪɟɞɫɬɚɜɥɟɧɢɟɦ 

ɫɩɪɚɜɤɢ ɨ ɟɝɨ ɩɪɨɯɨɠɞɟɧɢɢ. 
Ʉ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɟ ɩɪɢɤɥɚɞɵɜɚɟɬɫɹ CD, ɫɨɞɟɪɠɚɳɢɣ 

ɩɨɹɫɧɢɬɟɥɶɧɭɸ ɡɚɩɢɫɤɭ ɜ ɮɨɪɦɚɬɚɯ Word ɢ PDF, ɚ ɬɚɤɠɟ ɩɪɟɡɟɧɬɚɰɢɸ.  
Ɉɤɨɧɱɚɬɟɥɶɧɵɣ ɞɨɩɭɫɤ ɫɬɭɞɟɧɬɚ ɤ ɡɚɳɢɬɟ ɨɫɭɳɟɫɬɜɥɹɟɬ ɡɚɜ. ɤɚɮɟɞɪɨɣ 

ȺɌɉ ɢ ɉ.  
 

5. ɉɊɈɐȿȾɍɊȺ ɂ ɋɊɈɄɂ ɉɈȾȽɈɌɈȼɄɂ ɂ ɉɊɈȼȿȾȿɇɂə ȽɂȺ 

 

ɇɟ ɩɨɡɞɧɟɟ ɱɟɦ ɡɚ 6 ɦɟɫɹɰɟɜ ɞɨ ɧɚɱɚɥɚ ȽɂȺ ɜɵɩɭɫɤɚɸɳɚɹ ɤɚɮɟɞɪɚ 
ɝɨɬɨɜɢɬ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɟ ɦɚɬɟɪɢɚɥɵ ɩɨ ȽɂȺ (ɩɪɨɝɪɚɦɦɵ ȽɂȺ, 

ɬɪɟɛɨɜɚɧɢɹ ɤ ȼɄɊ ɢ ɩɨɪɹɞɤɭ ɢɯ ɜɵɩɨɥɧɟɧɢɹ, ɬɟɦɭ ȼɄɊ, ɛɢɥɟɬɵ ɧɚ ɝɨɫ. 
ɷɤɡɚɦɟɧ, ɤɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɪɟɡɭɥɶɬɚɬɨɜ ɝɨɫɷɤɡɚɦɟɧɚ ɢ ɡɚɳɢɬɵ ȼɄɊ, ɩɨɪɹɞɨɤ 
ɚɩɟɥɥɹɰɢɢ ɢ ɞɪ.) 

ɇɟ ɩɨɡɞɧɟɟ ɱɟɦ ɱɟɪɟɡ ɞɜɟ ɧɟɞɟɥɢ ɩɨɫɥɟ ɩɪɟɞɞɢɩɥɨɦɧɨɣ ɩɪɚɤɬɢɤɢ 

ɜɵɩɭɫɤɚɸɳɚɹ ɤɚɮɟɞɪɚ ɝɨɬɨɜɢɬ ɫɥɭɠɟɛɧɵɟ ɡɚɩɢɫɤɢ ɨɬ ɪɭɤɨɜɨɞɢɬɟɥɟɣ ȼɄɊ ɨ 
ɬɟɦɚɯ ȼɄɊ ɢ ɩɪɢɤɚɡɵ ɨɛ ɭɬɜɟɪɠɞɟɧɢɢ ɬɟɦ ȼɄɊ ɢ ɧɚɡɧɚɱɟɧɢɢ ɪɭɤɨɜɨɞɢɬɟɥɟɣ. 

ɍɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ȼɒɌɗ ɜɵɞɚɟɬ ɪɭɤɨɜɨɞɢɬɟɥɹɦ ȼɄɊ 
ɥɨɝɢɧɵ ɢ ɩɚɪɨɥɢ ɤ ɫɢɫɬɟɦɟ «ɚɧɬɢɩɥɚɝɢɚɬ». 

Ⱦɨ ɩɪɨɰɟɞɭɪɵ ɩɪɟɞɡɚɳɢɬɵ ɪɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ ɩɪɨɜɟɪɹɟɬ ɷɥɟɤɬɪɨɧɧɭɸ 
ɜɟɪɫɢɸ ȼɄɊ ɜ ɫɢɫɬɟɦɟ «ɚɧɬɢɩɥɚɝɢɚɬ». 
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ɇɟ ɩɨɡɞɧɟɟ ɱɟɦ ɡɚ ɫɟɦɶ ɞɧɟɣ ɞɨ ɡɚɳɢɬɵ ɜɵɩɭɫɤɚɸɳɚɹ ɤɚɮɟɞɪɚ 
ɩɪɨɜɨɞɢɬ ɩɪɨɰɟɞɭɪɭ ɩɪɟɞɡɚɳɢɬɵ ȼɄɊ ɢ ɝɨɬɨɜɢɬ ɩɪɢɤɚɡ ɨ ɞɨɩɭɫɤɟ ɤ ɡɚɳɢɬɟ 
ȼɄɊ. 

Ɂɚɳɢɬɵ ȼɄɊ ɞɨɥɠɧɵ ɡɚɜɟɪɲɚɬɶɫɹ ɧɟ ɩɨɡɞɧɟɟ 30 ɢɸɧɹ. 
 

6. ɄɊɂɌȿɊɂɂ ɈɐȿɇɄɂ ɍɊɈȼɇə ȼɕɉɈɅɇȿɇɂə ɂ ɁȺɓɂɌɕ ȼɄɊ 

 

Ɉɰɟɧɤɚ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɣ 
ɷɤɡɚɦɟɧɚɰɢɨɧɧɨɣ ɤɨɦɢɫɫɢɟɣ (ȽɗɄ) ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɡɚɳɢɬɵ. ɉɪɢ ɨɰɟɧɤɟ 

ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ȽɗɄ ɭɱɢɬɵɜɚɟɬ: 
-ɤɚɱɟɫɬɜɨ ɜɵɩɨɥɧɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɤ ɡɚɳɢɬɟ ɦɚɬɟɪɢɚɥɨɜ, 

ɩɨɹɫɧɢɬɟɥɶɧɭɸ ɡɚɩɢɫɤɭ, ɱɟɪɬɟɠɢ, ɩɥɚɤɚɬɵ, ɩɪɟɡɟɧɬɚɰɢɸ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ȿɋɄȾ; 

-ɫɨɞɟɪɠɚɧɢɟ ɞɨɤɥɚɞɚ, ɨɬɪɚɠɚɸɳɟɟ ɫɭɬɶ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɵ; 
-ɩɪɚɜɢɥɶɧɨɫɬɶ ɢ ɱɟɬɤɨɫɬɶ ɨɬɜɟɬɨɜ ɧɚ ɜɨɩɪɨɫɵ ɱɥɟɧɨɜ ȽɗɄ; 
-ɨɬɡɵɜ ɪɭɤɨɜɨɞɢɬɟɥɹ ɨ ɪɚɛɨɬɟ ɫɬɭɞɟɧɬɚ; 
-ɭɫɩɟɜɚɟɦɨɫɬɶ ɫɬɭɞɟɧɬɚ ɜ ɬɟɱɟɧɢɟ ɨɛɭɱɟɧɢɹ; 

-ɷɪɭɞɢɪɨɜɚɧɧɨɫɬɶ ɫɬɭɞɟɧɬɚɯ. 
Ɋɟɡɭɥɶɬɚɬɵ ɡɚɳɢɬɵ ȼɄɊ ɨɰɟɧɢɜɚɸɬɫɹ ɢɧɞɢɜɢɞɭɚɥɶɧɨ ɤɚɠɞɵɦ ɱɥɟɧɨɦ 

ȽɗɄ, ɚ ɡɚɬɟɦ ɜɵɫɬɚɜɥɹɟɬɫɹ ɤɨɦɩɥɟɤɫɧɚɹ ɨɰɟɧɤɚ: «ɨɬɥɢɱɧɨ», «ɯɨɪɨɲɨ», 

«ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ» ɢɥɢ «ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ». 
Ɉɰɟɧɤɚ «ɨɬɥɢɱɧɨ» ɜɵɫɬɚɜɥɹɟɬɫɹ ɫɬɭɞɟɧɬɭ, ɩɨɤɚɡɚɜɲɟɦɭ ɜɫɟɫɬɨɪɨɧɧɢɟ ɢ 

ɝɥɭɛɨɤɢɟ ɡɧɚɧɢɹ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɢ ɩɭɛɥɢɱɧɨɣ 
ɡɚɳɢɬɵ ɟɟ ȽɗɄ ɩɨ ɜɫɟɦ ɪɚɡɞɟɥɚɦ, ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɪɟɲɢɜɲɟɦɭ ɜɫɟ ɡɚɞɚɱɢ ɧɚ 
ɜɵɫɨɤɨɦ ɭɪɨɜɧɟ, ɨɮɨɪɦɢɜɲɟɦɭ ɩɨɹɫɧɢɬɟɥɶɧɭɸ ɡɚɩɢɫɤɭ ɢ ɝɪɚɮɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ȿɋɄȾ. 

Ɉɰɟɧɤɢ «ɯɨɪɨɲɨ» ɡɚɫɥɭɠɢɜɚɟɬ ɫɬɭɞɟɧɬ, ɪɚɛɨɬɚ ɤɨɬɨɪɨɝɨ ɩɪɢ ɨɛɳɟɦ 
ɜɵɫɨɤɨɦ ɭɪɨɜɧɟ ɢ ɫɨɨɬɜɟɬɫɬɜɢɢ ɬɪɟɛɨɜɚɧɢɹɦ ɢɦɟɟɬ ɧɟɡɧɚɱɢɬɟɥɶɧɵɟ 
ɧɟɞɨɪɚɛɨɬɤɢ, ɫɬɭɞɟɧɬɨɦ ɞɚɧɵ ɧɟɞɨɫɬɚɬɨɱɧɨ ɱɟɬɤɢɟ ɨɬɜɟɬɵ ɧɚ ɜɨɩɪɨɫɵ ɱɥɟɧɨɜ 
ȽɗɄ. 

Ɉɰɟɧɤɚ «ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ» ɜɵɫɬɚɜɥɹɟɬɫɹ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɜ ɪɚɛɨɬɟ 

ɞɨɩɭɳɟɧɵ ɨɲɢɛɤɢ, ɧɟɛɪɟɠɧɨɫɬɶ ɜ ɨɮɨɪɦɥɟɧɢɢ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ ɢ 
ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɩɪɢ ɧɟɬɨɱɧɵɯ ɨɬɜɟɬɚɯ ɧɚ ɜɨɩɪɨɫɵ ɱɥɟɧɨɜ ȽɗɄ. 

Ɉɰɟɧɤɢ «ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ» ɡɚɫɥɭɠɢɜɚɟɬ ɫɬɭɞɟɧɬ, ɪɚɛɨɬɚ ɤɨɬɨɪɨɝɨ 
ɜɵɩɨɥɧɟɧɚ ɜ ɧɟɩɨɥɧɨɦ ɨɛɴɟɦɟ, ɞɨɩɭɳɟɧɵ ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ ɨɲɢɛɤɢ ɜ 
ɪɚɫɱɟɬɚɯ, ɨɮɨɪɦɥɟɧɢɟ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ ɢ ɝɪɚɮɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɧɟ 
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ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ȿɋɄȾ, ɫɬɭɞɟɧɬɨɦ ɧɟ ɞɚɧɵ ɨɬɜɟɬɵ ɧɚ ɜɨɩɪɨɫɵ 
ɱɥɟɧɚɦ ȽɗɄ. 

Ɏɨɪɦɚ ɨɬɡɵɜɚ ɪɭɤɨɜɨɞɢɬɟɥɹ ȼɄɊ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɉɪɢɥɨɠɟɧɢɢ 22. 

 

7. ɈɎɈɊɆɅȿɇɂȿ ȼɄɊ 

 

Ʉɚɠɞɨɦɭ ɤɨɦɩɥɟɤɬɭ ɞɨɤɭɦɟɧɬɨɜ ȼɄɊ ɩɪɢɫɜɚɢɜɚɸɬ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɟ 
ɨɛɨɡɧɚɱɟɧɢɟ, ɜ ɫɨɫɬɚɜ ɤɨɬɨɪɨɝɨ ɜɤɥɸɱɚɸɬ ɛɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ ɢ ɦɚɪɤɭ. Ȼɚɡɨɜɨɟ 
ɡɧɚɱɟɧɢɟ ɫɨɫɬɨɢɬ ɢɡ ɧɨɦɟɪɚ ɧɚɩɪɚɜɥɟɧɢɹ ɢ ɱɟɪɟɡ ɬɢɪɟ - ɲɢɮɪɚ ɫɬɭɞɟɧɬɚ. 
Ɇɚɪɤɚ ȼɄɊ ɩɨ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɫɨɫɬɨɢɬ ɢɡ ɛɭɤɜɵ Ⱥ ɢ ɦɚɪɤɢ ɬɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 
(ɨɛɨɪɭɞɨɜɚɧɢɹ), ɞɥɹ ɤɨɬɨɪɨɝɨ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ ɢ ɱɟɪɟɡ ɬɨɱɤɭ ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɞɨɤɭɦɟɧɬɚ. ɇɚɩɪɢɦɟɪ, ɞɥɹ ȼɄɊ 
ɫɬɭɞɟɧɬɚ ɫ ɲɢɮɪɨɦ 98035, ɡɚɧɢɦɚɸɳɟɝɨɫɹ ɚɜɬɨɦɚɬɢɡɚɰɢɟɣ ɤɨɬɟɥɶɧɨɣ 

ɭɫɬɚɧɨɜɤɢ (Ʉɍ), ɨɛɨɡɧɚɱɟɧɢɟ ȼɄɊ ɛɭɞɟɬ 15.03.04-98035 ȺɄɍ.ɏ, ɝɞɟ ɏ – 

ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɞɨɤɭɦɟɧɬɚ. 
7.1. Ɉɮɨɪɦɥɟɧɢɟ ɬɟɤɫɬɨɜɨɣ ɱɚɫɬɢ ȼɄɊ 

        ɉɪɢ ɨɮɨɪɦɥɟɧɢɢ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ ȼɄɊ ɫɥɟɞɭɟɬ 
ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɫɬɚɧɞɚɪɬɨɦ ȽɈɋɌ 7.32-2001. 

        ȼ ɬɟɤɫɬɨɜɭɸ ɱɚɫɬɶ ɜɯɨɞɢɬ ɪɟɮɟɪɚɬ ȼɄɊ, ɩɪɢɦɟɪ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɉɪɢɥɨɠɟɧɢɢ 23. 
        ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ ȼɄɊ ɜɵɩɨɥɧɹɟɬɫɹ ɦɚɲɢɧɨɩɢɫɧɵɦ ɫɩɨɫɨɛɨɦ ɧɚ 
ɨɞɧɨɣ ɫɬɨɪɨɧɟ ɛɭɦɚɝɢ. ɉɪɢ ɩɟɱɚɬɢ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɲɪɢɮɬ 
TIMESNEWROMAN ɪɚɡɦɟɪɨɦ 14 ɩɭɧɤɬɨɜ, ɩɟɱɚɬɶ ɱɟɪɟɡ ɩɨɥɬɨɪɚ 
ɦɟɠɫɬɪɨɱɧɵɯ ɢɧɬɟɪɜɚɥɚ. 
         ɉɪɢ ɩɟɱɚɬɢ ɨɫɬɚɜɥɹɸɬɫɹ ɩɨɥɹ: ɫɩɪɚɜɚ 10 ɦɦ, ɫɥɟɜɚ, ɫɜɟɪɯɭ ɢ ɫɧɢɡɭ – ɩɨ 
20 ɦɦ, ɧɭɦɟɪɚɰɢɹ ɫɬɪɚɧɢɰ - ɜɧɢɡɭ - ɩɨɫɟɪɟɞɢɧɟ. 
         ɇɭɦɟɪɚɰɢɹ ɫɬɪɚɧɢɰ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ ɧɚɱɢɧɚɟɬɫɹ ɫ ɪɟɮɟɪɚɬɚ ɫɨ 
ɫɬɪ.3.  
         Ɋɚɫɩɟɱɚɬɤɢ ɫ ɤɨɦɩɶɸɬɟɪɚ, ɩɪɨɝɪɚɦɦɵ ɢ ɫɯɟɦɵ ɚɥɝɨɪɢɬɦɨɜ ɩɪɢ ɢɯ 

ɨɛɴɟɦɟ ɞɨ ɬɪёɯ ɫɬɪɚɧɢɰ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨ ɬɟɤɫɬɭ 

ɢɡɥɨɠɟɧɢɹ, ɩɪɢ ɛɨɥɶɲɟɦ ɨɛɴёɦɟ ɢɯ ɨɮɨɪɦɥɹɸɬ ɤɚɤ ɩɪɢɥɨɠɟɧɢɹ. 

 ȼ ɩɟɪɟɱɟɧɶ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ ɜɤɥɸɱɚɸɬɫɹ ɜɫɟ ɢɫɬɨɱɧɢɤɢ 

ɢɧɮɨɪɦɚɰɢɢ, ɢɫɩɨɥɶɡɨɜɚɧɧɵɟ ɩɪɢ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ. Ɉɧɢ 

ɪɚɡɦɟɳɚɸɬɫɹ ɜ ɩɨɪɹɞɤɟ ɩɨɹɜɥɟɧɢɹ ɜ ɬɟɤɫɬɟ ɡɚɩɢɫɤɢ. ɉɪɢ ɫɫɵɥɤɟ ɜ ɬɟɤɫɬɟ ɧɚ 
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ɢɫɬɨɱɧɢɤɢ ɢɧɮɨɪɦɚɰɢɢ ɩɪɢɜɨɞɢɬɫɹ ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɩɨ ɫɩɢɫɤɭ 

ɥɢɬɟɪɚɬɭɪɵ, ɡɚɤɥɸɱɟɧɧɵɣ ɜ ɤɜɚɞɪɚɬɧɵɟ ɫɤɨɛɤɢ. 

 ȼɫɟ ɦɚɬɟɪɢɚɥɵ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɬɚɤ, ɱɬɨɛɵ ɢɯ 

ɦɨɠɧɨ ɛɵɥɨ ɱɢɬɚɬɶ ɛɟɡ ɪɚɡɜɨɪɨɬɚ ɡɚɩɢɫɤɢ, ɥɢɛɨ ɩɭɬёɦ ɩɨɜɨɪɨɬɚ ɩɨ ɱɚɫɨɜɨɣ 

ɫɬɪɟɥɤɟ ɧɚ 90º. 

           Ɉɛɴɟɦ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ ɞɨɥɠɟɧ ɫɨɫɬɚɜɥɹɬɶ ɨɬ 60 ɞɨ 90 ɫɬɪɚɧɢɰ.  
7.2. Ɉɮɨɪɦɥɟɧɢɟ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ȼɄɊ 

Ƚɪɚɮɢɱɟɫɤɭɸ ɱɚɫɬɶ ȼɄɊ ɭɫɥɨɜɧɨ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɱɟɪɬɟɠɢ ɢ 

ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ (ɫɥɚɣɞɵ). 

           Ƚɪɚɮɢɱɟɫɤɚɹ ɱɚɫɬɶ ȼɄɊ ɜ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɟ ɨɮɨɪɦɥɹɟɬɫɹ ɜ ɜɢɞɟ 
ɪɢɫɭɧɤɨɜ. 
 Ʉ ɱɟɪɬɟɠɚɦ ɨɬɧɨɫɹɬɫɹ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɫɯɟɦɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ 

ɤɨɧɫɬɪɭɤɬɢɜɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɯɟɦɵ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɑɟɪɬɟɠɢ ɜɵɩɨɥɧɹɸɬɫɹ 

ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ.  ɑɟɪɬɟɠɢ ɜɵɩɨɥɧɹɸɬɫɹ 

ɦɟɬɨɞɨɦ ɦɚɲɢɧɧɨɣ ɝɪɚɮɢɤɢ.  

           ɑɟɪɬɟɠɢ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɧɚ ɫɬɚɧɞɚɪɬɧɵɯ ɮɨɪɦɚɬɚɯ ɫɨɝɥɚɫɧɨ 

ȽɈɋɌ 2.301-68 (ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɮɨɪɦɚɬ Ⱥ4 ɢɥɢ Ⱥ3) ɫ ɨɫɧɨɜɧɨɣ ɧɚɞɩɢɫɶɸ 

(ɲɬɚɦɩɨɦ) ɩɨ ȽɈɋɌ 21.101-93 ɜ ɩɪɚɜɨɦ ɧɢɠɧɟɦ ɭɝɥɭ. Ɉɛɪɚɡɟɰ ɨɫɧɨɜɧɨɣ 

ɧɚɞɩɢɫɢ ɩɪɢɜɟɞёɧ ɜ ɉɪɢɥɨɠɟɧɢɢ 24. 

         ɑɟɪɬɟɠɢ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɦɟɳɟɧɵ ɜ ɉɪɢɥɨɠɟɧɢɢ ɤ ȼɄɊ. 

         Ⱦɟɦɨɧɫɬɪɚɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ (ɫɯɟɦɵ, ɝɪɚɮɢɤɚ, ɮɨɪɦɭɥɵ, ɩɪɨɝɪɚɦɦɵ ɢ 
ɬ.ɞ.) ɜɵɩɨɥɧɹɸɬɫɹ ɩɪɨɢɡɜɨɥɶɧɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɳɟɩɪɢɧɹɬɵɦɢ ɩɪɚɜɢɥɚɦɢ. 
Ⱦɟɦɨɧɫɬɪɚɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɦɟɬɨɞɨɦ ɦɚɲɢɧɧɨɣ 
ɝɪɚɮɢɤɢ, ɧɚɩɪɢɦɟɪ, ɜ ɫɢɫɬɟɦɟ Auto CAD.           Ⱦɟɦɨɧɫɬɪɚɰɢɨɧɧɵɟ 
ɦɚɬɟɪɢɚɥɵ (ɫɥɚɣɞɵ ɞɥɹ ɩɪɟɡɟɧɬɚɰɢɢ) ɞɨɥɠɧɵ ɛɵɬɶ ɨɮɨɪɦɥɟɧɵ ɜ ɜɢɞɟ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ ɞɨɤɭɦɟɧɬɚ ɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɉɪɢɥɨɠɟɧɢɢ ɤ ȼɄɊ. ȼ 
ɦɚɬɟɪɢɚɥɚɯ ɩɪɟɡɟɧɬɚɰɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜɫɟ ɫɜɟɞɟɧɢɹ ɩɨ 
ɨɫɧɨɜɧɵɦ ɪɚɡɞɟɥɚɦ ȼɄɊ, ɢɫɩɨɥɶɡɨɜɚɧɧɵɟ ɩɪɢ ɡɚɳɢɬɟ ȼɄɊ. 
 ȼ ɉɪɢɥɨɠɟɧɢɹɯ 25 ɢ 26 ɩɪɢɜɟɞɟɧɵ ɧɟɤɨɬɨɪɵɟ ɧɨɪɦɚɬɢɜɧɵɟ 

ɞɨɤɭɦɟɧɬɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɪɢ ɪɚɛɨɬɟ ɧɚɞ ȼɄɊ. 
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ɉɪɢɥɨɠɟɧɢɹ 
Ɍɢɬɭɥɶɧɵɣ ɥɢɫɬ ȼɄɊ. ɉɪɢɥɨɠɟɧɢɟ 1. 

Ɇɢɧɢɫɬɟɪɫɬɜɨ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɧɚɭɤɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 

ɮɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɛɸɞɠɟɬɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 
ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋȺɇɄɌ-ɉȿɌȿɊȻɍɊȽɋɄɂɃ ȽɈɋɍȾȺɊɋɌȼȿɇɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ 

ɉɊɈɆɕɒɅȿɇɇɕɏ ɌȿɏɇɈɅɈȽɂɃ ɂ ȾɂɁȺɃɇȺ»  
ȼɕɋɒȺə ɒɄɈɅȺ ɌȿɏɇɈɅɈȽɂɂ ɂ ɗɇȿɊȽȿɌɂɄɂ 

ɂɧɫɬɢɬɭɬ  

ɇɚɩɪɚɜɥɟɧɢɟ ɩɨɞɝɨɬɨɜɤɢ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ)  

ȼɵɩɭɫɤɚɸɳɚɹ ɤɚɮɟɞɪɚ  

 
        Ⱦɨɩɭɫɬɢɬɶ ɤ ɡɚɳɢɬɟ 

Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ  

       "____"__________________20     ɝ. 

ȼɕɉɍɋɄɇȺə ɄȼȺɅɂɎɂɄȺɐɂɈɇɇȺə 
ɊȺȻɈɌȺ 

(ɩɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ) 
ɧɚ ɬɟɦɭ  

 

ɂɫɩɨɥɧɢɬɟɥɶ - ɫɬɭɞɟɧɬ ɭɱɟɛɧɨɣ ɝɪɭɩɩɵ  

                                                                                        (ɧɨɦɟɪ ɭɱɟɛɧɨɣ ɝɪɭɩɩɵ)  
 

                             (ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ, ɩɨɞɩɢɫɶ) 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 

 

 

 

        (ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ, ɡɜɚɧɢɟ, ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ, ɩɨɞɩɢɫɶ) 

Ʉɨɧɫɭɥɶɬɚɧɬɵ:  

ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ  

 

 

 

 

 

ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ 

2017 
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Ɂɚɞɚɧɢɟ ɧɚ ȼɄɊ. ɉɪɢɥɨɠɟɧɢɟ 2. 
Ɇɢɧɢɫɬɟɪɫɬɜɨ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɧɚɭɤɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 

ɮɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɛɸɞɠɟɬɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ ɜɵɫɲɟɝɨ 
ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋȺɇɄɌ-ɉȿɌȿɊȻɍɊȽɋɄɂɃ ȽɈɋɍȾȺɊɋɌȼȿɇɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ 

ɉɊɈɆɕɒɅȿɇɇɕɏ ɌȿɏɇɈɅɈȽɂɃ ɂ ȾɂɁȺɃɇȺ» 

ȼɕɋɒȺə ɒɄɈɅȺ ɌȿɏɇɈɅɈȽɂɂ ɂ ɗɇȿɊȽȿɌɂɄɂ 

 

ɍɬɜɟɪɠɞɚɸ  

Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ  

__________________________  

«_______» _________________ 20    ɝ.  

 

ɁȺȾȺɇɂȿ 

ɧɚ ɜɵɩɭɫɤɧɭɸ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ 

 

ɋɬɭɞɟɧɬɭ  

 

 

1. Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ  

 

 

 
 

ɭɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ____________________ ɨɬ _________№ _____________ 

 

2. ɋɪɨɤ ɫɞɚɱɢ ɫɬɭɞɟɧɬɨɦ ɡɚɤɨɧɱɟɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ   
 

 

 

3. ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ 

 

 

 

 

 

 

 

 

4. ɉɟɪɟɱɟɧɶ ɩɨɞɥɟɠɚɳɢɯ ɪɚɡɪɚɛɨɬɤɟ ɜ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɜɨɩɪɨɫɨɜ ɢɥɢ 

ɟɟ ɤɪɚɬɤɨɟ ɫɨɞɟɪɠɚɧɢɟ  
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5. ɉɟɪɟɱɟɧɶ ɢɥɥɸɫɬɪɚɬɢɜɧɨ-ɝɪɚɮɢɱɟɫɤɨɝɨ ɢ ɪɚɡɞɚɬɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ (ɫ ɬɨɱɧɵɦ ɭɤɚɡɚɧɢɟɦ 

ɨɛɹɡɚɬɟɥɶɧɵɯ ɱɟɪɬɟɠɟɣ)  

 

 

 

 

 

 

 

 

6. Ʉɨɧɫɭɥɶɬɚɰɢɢ ɩɨ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɫ ɭɤɚɡɚɧɢɟɦ ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɧɟɣ 

ɪɚɡɞɟɥɨɜ  

 

 

 

 

 

 

7. Ⱦɚɬɚ ɜɵɞɚɱɢ ɡɚɞɚɧɢɹ _______________Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ_____________________ 

          (ɮ.ɢ.ɨ.,ɩɨɞɩɢɫɶ) 
 

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ, ɨ ɩɪɨɰɟɞɭɪɟ ɩɪɨɜɟɪɤɢ ɬɟɤɫɬɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ 
ɪɚɛɨɬɵ ɧɚ ɨɫɧɨɜɟ ɫɢɫɬɟɦɵ «Ⱥɧɬɢɩɥɚɝɢɚɬ» ɢɡɜɟɳɟɧ.  
 _____________________                 ___________________ 

         ɩɨɞɩɢɫɶ ɫɬɭɞɟɧɬɚ                (ɞɚɬɚ)  

 

 

ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ 

2017 
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Ɋɚɫɱɟɬ ɢ ɜɵɛɨɪ ɊɈ ɫ ɩɪɢɦɟɧɟɧɢɟɦ NelProf. ɉɪɢɥɨɠɟɧɢɟ 3. 

 

ɉɪɨɝɪɚɦɦɚ NelProf ɞɥɹ ɪɚɫɱɟɬɚ ɢ ɜɵɛɨɪɚ ɊɈ.  

 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɢ ɜɵɛɨɪɚ ɊɈ ɫ ɩɪɢɦɟɧɟɧɢɟɦ NelProf. 
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ɋɯɟɦɚ ɜɡɚɢɦɨɫɜɹɡɢ ɦɟɠɞɭ ɩɚɪɚɦɟɬɪɚɦɢ ɩɪɨɰɟɫɫɚ. ɉɪɢɥɨɠɟɧɢɟ 4. 

 
 

ɋɯɟɦɚ ɜɡɚɢɦɨɫɜɹɡɢ ɦɟɠɞɭ ɩɚɪɚɦɟɬɪɚɦɢ ɩɪɨɰɟɫɫɚ ɩɨɥɭɱɟɧɢɹ ɡɟɥёɧɨɝɨ ɳёɥɨɤɚ 
ɩɪɢ ɪɟɝɟɧɟɪɚɰɢɢ ɯɢɦɢɤɚɬɨɜ ɜ ɋɊɄ. 
 

ɍɫɥɨɜɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ: 
Gɩɥ – ɦɚɫɫɧɵɣ ɪɚɫɯɨɞ ɩɥɚɜɚ ɜ ɛɚɤ-ɪɚɫɬɜɨɪɢɬɟɥɶ ɩɥɚɜɚ, ɤɝ/ɱ 

 – ɩɥɨɬɧɨɫɬɶ ɫɥɚɛɨɝɨ ɛɟɥɨɝɨ ɳёɥɨɤɚ ɜ ɛɚɤ-ɪɚɫɬɜɨɪɢɬɟɥɶ ɩɥɚɜɚ, ɤɝ/ɦ3
 

n – ɤɨɧɰɟɧɬɪɚɰɢɹ ɨɛɳɟɣ ɳёɥɨɱɢ ɜ ɫɥɚɛɨɦ ɛɟɥɨɦ ɳёɥɨɤɟ,  
Qɛɳ – ɨɛɴёɦɧɵɣ ɪɚɫɯɨɞ ɛɟɥɨɝɨ ɳёɥɨɤɚ, ɦ3/ɱ 

ɡɳ – ɩɥɨɬɧɨɫɬɶ ɡɟɥёɧɨɝɨ ɳёɥɨɤɚ ɜ ɛɚɤɟ-ɪɚɫɬɜɨɪɢɬɟɥɟ ɩɥɚɜɚ, ɤɝ/ɦ3
 

Qɡɳ – ɨɛɴёɦɧɵɣ ɪɚɫɯɨɞ ɡɟɥёɧɨɝɨ ɳёɥɨɤɚ, ɦ3/ɱ 

V – ɨɛɴёɦ ɡɟɥёɧɨɝɨ ɳёɥɨɤɚ ɜ ɪɚɫɬɜɨɪɢɬɟɥɟ ɩɥɚɜɚ, ɦ3
 

°
 – ɢɧɞɟɤɫ ɩɚɪɚɦɟɬɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɋɊɄ 

ȼɪ
ɳ
 – ɪɚɫɯɨɞ ɱёɪɧɨɝɨ ɳёɥɨɤɚ ɧɚ ɫɠɢɝɚɧɢɟ, ɪɚɛɨɱɚɹ ɦɚɫɫɚ, ɤɝ/ɱ 
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ɉɨɥɭɱɟɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ Ɉɍ ɫ ɩɪɢɦɟɧɟɧɢɟɦ MathLab. ɉɪɢɥɨɠɟɧɢɟ 5. 

 
ɇɨɪɦɢɪɨɜɚɧɧɜɟ ɩɟɪɟɯɨɞɧɵɟ ɮɭɧɤɰɢɢ Ɉɍ ɢ ɦɨɞɟɥɢ. 
 

 
ɉɚɪɚɦɟɬɪɵ ɦɨɞɟɥɢ Ɉɍ ɢ ɡɧɚɱɟɧɢɟ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɨɣ ɨɲɢɛɤɢ ɦɨɞɟɥɢ 
«MSE». 
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ɉɨɥɭɱɟɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ Ɉɍ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɨɝɪɚɦɦɵ IDEN. ɉɪɢɥɨɠɟɧɢɟ  6. 

 

          

 
  

ɇɨɪɦɢɪɨɜɚɧɧɵɟ ɩɟɪɟɯɨɞɧɵɟ ɮɭɧɤɰɢɢ ɨɛɴɟɤɬɚ ɢ ɦɨɞɟɥɢ. 

 

ɉɟɪɟɞɚɬɨɱɧɚɹ ɮɭɧɤɰɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ: 

 
Tp

ek
pW

p







1



  ,                      

 

ɝɞɟ ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɞɚɱɢ ɤ =    1 [0ɋ/(ɦ3/ɱ)] ; 

ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ       T =    37.2 [ɫ] 

ɡɚɩɚɡɞɵɜɚɧɢɟ                   Ĳ =    63.5 [ɫ] 

Ⱦɚɧɧɨɣ ɚɩɩɪɨɤɫɢɦɢɪɭɸɳɟɣ ɦɨɞɟɥɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɡɧɚɱɟɧɢɟ ɞɢɫɩɟɪɫɢɢ 

ɚɞɟɤɜɚɬɧɨɫɬɢ 0.005995. 

 

 

 

 

 

 

О̻̍ект 

Опт̛̥̌л̦̽̌я ̥одел̽ 
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ɋɬɪɭɤɬɭɪɚ ɋȺɍ ɜ ɩɪɨɝɪɚɦɦɟ AsimLin. ɉɪɢɥɨɠɟɧɢɟ 7. 

 

 

 

ɋɬɪɭɤɬɭɪɚ ɋȺɍ  
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ɉɪɢɦɟɪ ɪɚɫɱɟɬɚ ɋȺɍ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɨɝɪɚɦɦɵ AsimLin. ɉɪɢɥɨɠɟɧɢɟ 8. 

ɉɪɢɦɟɪɵ ɪɢɫɭɧɤɨɜ, ɢɥɥɸɫɬɪɢɪɭɸɳɢɯ ɪɚɫɱɟɬ ɋȺɍ: 

 

Ɉɛɥɚɫɬɶ ɭɫɬɨɣɱɢɜɨɫɬɢ ɋȺɍ 

 

 

Ʌɢɧɢɹ ɪɚɜɧɨɝɨ ɡɚɩɚɫɚ ɭɫɬɨɣɱɢɜɨɫɬɢ ɋȺɍ 
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Ɉɰɟɧɤɚ ɤɚɱɟɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ ɋȺɍ.  ɉɪɢɥɨɠɟɧɢɟ 9.  
 

 

Ɉɰɟɧɤɚ ɤɚɱɟɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ ɋȺɍ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɡɚɞɚɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 

 

 

 

 

Ɉɰɟɧɤɚ ɤɚɱɟɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ ɋȺɍ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɜɨɡɦɭɳɚɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ  
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Ɋɟɡɭɥɶɬɚɬɵ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. ɉɪɢɥɨɠɟɧɢɟ 10. 

 

 

 
 

ɉɟɪɟɯɨɞɧɵɣ ɩɪɨɰɟɫɫ ɩɪɢ ɜɨɡɦɭɳɟɧɢɢ ɧɚ ɜɯɨɞɟ ɤɚɧɚɥɚ ɊɈ 
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ɉɪɢɦɟɪɵ ɝɪɚɮɢɤɨɜ ɩɟɪɟɯɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜ ɥɢɧɟɣɧɨɣ ɚɫɬɚɬɢɱɟɫɤɨɣ ɋȺɍ. ɉɪɢɥɨɠɟɧɢɟ 11. 

 

Ƚɪɚɮɢɤ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɨ ɡɚɞɚɧɢɸ.  

 

Ƚɪɚɮɢɤ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɨ ɜɨɡɦɭɳɟɧɢɸ  
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Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ. ɉɪɢɥɨɠɟɧɢɟ 12. 

 

Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 
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4 

 

ɉɪɢɥɨɠɟɧɢ 
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5 

ɉɪɢɥɨɠɟɧɢɟ 18. 
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ɉɪɢɥɨɠɟɧɢɟ 19. 
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Ɂɚɞɚɧɢɟ ɧɚ ɩɪɟɞɞɢɩɥɨɦɧɭɸ ɩɪɚɤɬɢɤɭ. ɉɪɢɥɨɠɟɧɢɟ 17. 

Ɇɢɧɢɫɬɟɪɫɬɜɨ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɧɚɭɤɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 

ɮɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɛɸɞɠɟɬɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ ɜɵɫɲɟɝɨ 
ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋȺɇɄɌ-ɉȿɌȿɊȻɍɊȽɋɄɂɃ ȽɈɋɍȾȺɊɋɌȼȿɇɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ 

ɉɊɈɆɕɒɅȿɇɇɕɏ ɌȿɏɇɈɅɈȽɂɃ ɂ ȾɂɁȺɃɇȺ»  

ȼɕɋɒȺə ɒɄɈɅȺ ɌȿɏɇɈɅɈȽɂɂ ɂ ɗɇȿɊȽȿɌɂɄɂ 

 

Ɋɚɛɨɱɢɣ ɝɪɚɮɢɤ (ɩɥɚɧ) ɩɪɚɤɬɢɤɢ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ ɡɚɞɚɧɢɟ  
ȼɢɞ ɩɪɚɤɬɢɤɢ ɩɪɟɞɞɢɩɥɨɦɧɚɹ 

Ɍɢɩ ɩɪɚɤɬɢɤɢ  

 

ɋɬɭɞɟɧɬ (ɚɫɩɢɪɚɧɬ)  

 (Ɏ.И.Ɉ.) 

ɂɧɫɬɢɬɭɬ ɗɧɟɪɝɟɬɢɤɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 
 (ɧɚɢɦɟɧɨɜɚɧɢɟ ɢɧɫɬɢɬɭɬɚ) 

Ʉɭɪɫ  
 ɍɱɟɛɧɚɹ ɝɪɭɩɩɚ   Ɏɨɪɦɚ ɨɛɭɱɟɧɢɹ   

 
 

ɇɚɩɪɚɜɥɟɧɢɟ ɩɨɞɝɨɬɨɜɤɢ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ) 15.03.04, ȺɌɉ ɢ ɉ 
 (ɤɨɞ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ (ɫɩɟɰɢɚɥɶɧɨɫɬɢ) 

ɉɪɨɮɢɥɶ ɩɨɞɝɨɬɨɜɤɢ (ɫɩɟɰɢɚɥɢɡɚɰɢɹ)  ȺɌɉ ɢ ɉ  
 (ɧɚɢɦɟɧɨɜɚɧɢɟ ɩɪɨɮɢɥɹ ɩɨ ɭɱɟɛɧɨɦɭ ɩɥɚɧɭ) 

ɋɪɨɤɢ ɩɪɨɯɨɠɞɟɧɢɹ ɩɪɚɤɬɢɤɢ ɫ  201  ɝ. ɩɨ  201  ɝ. 
 

                         
      (ɩɨ ɤɚɥɟɧɞɚɪɧɨɦɭ ɭɱɟɛɧɨɦɭ ɝɪɚɮɢɤɭ) 

Ɇɟɫɬɨ ɩɪɨɯɨɠɞɟɧɢɹ ɩɪɚɤɬɢɤɢ Ʉɚɮɟɞɪɚ ȺɌɉ ɢ ɉ 

 (ɩɨɥɧɨɟ ɧɚɢɦɟɧɨɜɚɧɢɟ ɨɪɝɚɧɢɡɚɰɢɢ) 

Ⱦɨɥɠɧɨɫɬɶ ɫɬɭɞɟɧɬɚ (ɚɫɩɢɪɚɧɬɚ) ɧɚ 
ɩɪɚɤɬɢɤɟ (ɩɪɢ ɧɚɥɢɱɢɢ)  

 

 

                                       Ɋɚɛɨɱɢɣ ɝɪɚɮɢɤ (ɩɥɚɧ) ɩɪɨɯɨɠɞɟɧɢɹ ɩɪɚɤɬɢɤɢ 

Ⱦɚɬɚ ɋɨɞɟɪɠɚɧɢɟ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ ɢ ɡɚɞɚɧɢɣ 
Ɏɨɪɦɚ  

ɨɬɱɟɬɧɨɫɬɢ 

Ɉɛɳɢɟ (ɬɢɩɨɜɵɟ ɜɨɩɪɨɫɵ, ɢɡɭɱɚɟɦɵɟ ɜ ɯɨɞɟ ɩɪɚɤɬɢɤɢ) 
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 4.  ɂɧɞɢɜɢɞɭɚɥɶɧɨɟ ɡɚɞɚɧɢɟ (ɡɚɩɨɥɧɹɟɬɫɹ ɪɭɤɨɜɨɞɢɬɟɥɟɦ ȼɄɊ) 
 

 

   

   

   

   

 

Ɍɪɟɛɨɜɚɧɢɹ ɩɨ  ɜɵɩɨɥɧɟɧɢɸ ɢ ɨɮɨɪɦɥɟɧɢɸ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɡɚɞɚɧɢɹ  
 

ȼɵɩɨɥɧɹɬɶ ɢ ɨɮɨɪɦɥɹɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 7.32-2001 «Ɉɬɱɟɬ ɩɨ ɇɂɊ» ɩ.6. 
ɉɪɚɜɢɥɚ ɨɮɨɪɦɥɟɧɢɹ ɨɬɱɟɬɚ 

 

 

ȼɢɞ (ɵ) ɨɬɱɟɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɨ ɩɪɚɤɬɢɤɟ ɢ ɬɪɟɛɨɜɚɧɢɹ ɤ ɢɯ ɨɮɨɪɦɥɟɧɢɸ  
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦ ɡɚɞɚɧɢɟɦ 

 

ȼɵɩɨɥɧɹɬɶ ɢ ɨɮɨɪɦɥɹɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 7.32-2001 «Ɉɬɱɟɬ ɩɨ ɇɂɊ» ɩ.6. 
ɉɪɚɜɢɥɚ ɨɮɨɪɦɥɟɧɢɹ ɨɬɱɟɬɚ 

 
 

 

 

 

 

 

Ⱦɚɬɚ  

 
 

 

 

 

 

ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ 

2017 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ɨɬ 
ɩɪɨɮɢɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ: 

     

(ɧɚɢɦɟɧɨɜɚɧɢɟ ɨɪɝɚɧɢɡɚɰɢɢ) 
  (ɞɨɥɠɧɨɫɬɶ, Ɏ.И.Ɉ., ɩɟɱɚɬɶ ɨɪɝɚɧɢɡɚɰɢɢ)   (ɩɨɞɩɢɫɶ, ɩɟɱɚɬɶ)  

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ɨɬ ȼɒɌɗ 
ɋɉɛȽɍɉɌȾ: 

 

 

 

 

  (ɞɨɥɠɧɨɫɬɶ/ ɡɜɚɧɢɟ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ, Ɏ.И.Ɉ.) 
 

 (ɩɨɞɩɢɫɶ)  

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ 
ɢɫɩɨɥɧɟɧɢɸ:     

  (Ɏ.И.Ɉ.)  (ɩɨɞɩɢɫɶ)  
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Ɍɢɬɭɥɶɧɵɣ ɥɢɫɬ ɨɬɱɟɬɚ ɨ ɩɪɟɞɞɢɩɥɨɦɧɨɣ ɩɪɚɤɬɢɤɟ (ɩɪɚɤɬɢɤɚ ɜ ȼɒɌɗ). ɉɪɢɥɨɠɟɧɢɟ 18. 

Ɇɢɧɢɫɬɟɪɫɬɜɨ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɧɚɭɤɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 

ɮɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɛɸɞɠɟɬɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ ɜɵɫɲɟɝɨ 
ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋȺɇɄɌ-ɉȿɌȿɊȻɍɊȽɋɄɂɃ ȽɈɋɍȾȺɊɋɌȼȿɇɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ 

ɉɊɈɆɕɒɅȿɇɇɕɏ ɌȿɏɇɈɅɈȽɂɃ ɂ ȾɂɁȺɃɇȺ»  

ȼɕɋɒȺə ɒɄɈɅȺ ɌȿɏɇɈɅɈȽɂɂ ɂ ɗɇȿɊȽȿɌɂɄɂ 

 

 

 

ɂɧɫɬɢɬɭɬ  

Ʉɚɮɟɞɪɚ  

ɇɚɩɪɚɜɥɟɧɢɟ ɩɨɞɝɨɬɨɜɤɢ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ)  

 

ɉɪɨɮɢɥɶ ɩɨɞɝɨɬɨɜɤɢ: (ɫɩɟɰɢɚɥɢɡɚɰɢɹ)  

 

 

ɈɌɑȿɌ 

ɨ ɩɪɨɯɨɠɞɟɧɢɢ ……………………………………………… ɩɪɚɤɬɢɤɢ 

(ɧɚɢɦɟɧɨɜɚɧɢɟ ɜɢɞɚ ɩɪɚɤɬɢɤɢ) 
ɬɢɩ ɩɪɚɤɬɢɤɢ: ……………………………………………………….. 

          (ɧɚɢɦɟɧɨɜɚɧɢɟ ɬɢɩɚ ɩɪɚɤɬɢɤɢ) 
 

 

 

 

 

 

 ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ 

2017 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ɫɬɪɭɤɬɭɪɧɨɝɨ 
ɩɨɞɪɚɡɞɟɥɟɧɢɹ  

ȼɒɌɗ ɋɉɛȽɍɉɌȾ :     
 

 (ɞɨɥɠɧɨɫɬɶ, Ɏ.И.Ɉ.)  (ɩɨɞɩɢɫɶ, 
ɩɟɱɚɬɶ 

ɨɪɝɚɧɢɡɚɰɢɢ)  
 

Ɋɭɤɨɜɨɞɢɬɟɥɶ 

  ȼɒɌɗ ɋɉɛȽɍɉɌȾ: 
 

 

 

 

  (ɞɨɥɠɧɨɫɬɶ/ ɡɜɚɧɢɟ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ, 
Ɏ.И.Ɉ.) 

 

 (ɩɨɞɩɢɫɶ)  

Ɉɛɭɱɚɸɳɢɣɫɹ:     

  (Ɏ.И.Ɉ.)  (ɩɨɞɩɢɫɶ)  
Ʉɭɪɫ    ɍɱɟɛɧɚɹ ɝɪɭɩɩɚ:    
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Ɍɢɬɭɥɶɧɵɣ ɥɢɫɬ ɨɬɱɟɬɚ ɨ ɩɪɟɞɞɢɩɥɨɦɧɨɣ ɩɪɚɤɬɢɤɟ (ɩɪɚɤɬɢɤɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ). ɉɪɢɥɨɠɟɧɢɟ 19. 

Ɇɢɧɢɫɬɟɪɫɬɜɨ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɧɚɭɤɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 

ɮɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɛɸɞɠɟɬɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ ɜɵɫɲɟɝɨ 
ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋȺɇɄɌ-ɉȿɌȿɊȻɍɊȽɋɄɂɃ ȽɈɋɍȾȺɊɋɌȼȿɇɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ 

ɉɊɈɆɕɒɅȿɇɇɕɏ ɌȿɏɇɈɅɈȽɂɃ ɂ ȾɂɁȺɃɇȺ»  

ȼɕɋɒȺə ɒɄɈɅȺ ɌȿɏɇɈɅɈȽɂɂ ɂ ɗɇȿɊȽȿɌɂɄɂ 

 

ɂɧɫɬɢɬɭɬ  

Ʉɚɮɟɞɪɚ  

ɇɚɩɪɚɜɥɟɧɢɟ ɩɨɞɝɨɬɨɜɤɢ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ)  

 

ɉɪɨɮɢɥɶ ɩɨɞɝɨɬɨɜɤɢ: (ɫɩɟɰɢɚɥɢɡɚɰɢɹ)  

 

 

ɈɌɑȿɌ 

ɨ ɩɪɨɯɨɠɞɟɧɢɢ ……………………………………………… ɩɪɚɤɬɢɤɢ 

(ɧɚɢɦɟɧɨɜɚɧɢɟ ɜɢɞɚ ɩɪɚɤɬɢɤɢ) 
ɬɢɩ ɩɪɚɤɬɢɤɢ: ……………………………………………………….. 

          (ɧɚɢɦɟɧɨɜɚɧɢɟ ɬɢɩɚ ɩɪɚɤɬɢɤɢ) 
 

 

 

 

 

 

 ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ 

2017 

Ɋɭɤɨɜɨɞɢɬɟɥɶ  
ɨɬ ɩɪɨɮɢɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ: 

     

(ɧɚɢɦɟɧɨɜɚɧɢɟ ɨɪɝɚɧɢɡɚɰɢɢ) 
  (ɞɨɥɠɧɨɫɬɶ, Ɏ.И.Ɉ., ɩɟɱɚɬɶ 

ɨɪɝɚɧɢɡɚɰɢɢ)  
 (ɩɨɞɩɢɫɶ, 

ɩɟɱɚɬɶ)  
 

Ɋɭɤɨɜɨɞɢɬɟɥɶ 

 ɨɬ ȼɒɌɗ ɋɉɛȽɍɉɌȾ: 
 

 

 

 

  (ɞɨɥɠɧɨɫɬɶ/ ɡɜɚɧɢɟ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ, 
Ɏ.И.Ɉ.) 

 

 (ɩɨɞɩɢɫɶ)  

Ɉɛɭɱɚɸɳɢɣɫɹ:     

  (Ɏ.И.Ɉ.)  (ɩɨɞɩɢɫɶ)  
Ʉɭɪɫ    ɍɱɟɛɧɚɹ ɝɪɭɩɩɚ:    
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Ɉɬɡɵɜ ɨ ɩɪɟɞɞɢɩɥɨɦɧɨɣ ɩɪɚɤɬɢɤɟ (ɩɪɚɤɬɢɤɚ ɜ ȼɒɌɗ). ɉɪɢɥɨɠɟɧɢɟ 20. 

Ɇɢɧɢɫɬɟɪɫɬɜɨ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɧɚɭɤɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 

ɮɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɛɸɞɠɟɬɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ ɜɵɫɲɟɝɨ 
ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋȺɇɄɌ-ɉȿɌȿɊȻɍɊȽɋɄɂɃ ȽɈɋɍȾȺɊɋɌȼȿɇɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ 

ɉɊɈɆɕɒɅȿɇɇɕɏ ɌȿɏɇɈɅɈȽɂɃ ɂ ȾɂɁȺɃɇȺ»  

ȼɕɋɒȺə ɒɄɈɅȺ ɌȿɏɇɈɅɈȽɂɂ ɂ ɗɇȿɊȽȿɌɂɄɂ 

Ɉɬɡɵɜ ɨ ɩɪɚɤɬɢɤɟ ɨɛɭɱɚɸɳɟɝɨɫɹ 

ɋɬɭɞɟɧɬ (ɚɫɩɢɪɚɧɬ) 
 

 (Ɏ.И.Ɉ.) 

ɂɧɫɬɢɬɭɬ 
 

 (ɧɚɢɦɟɧɨɜɚɧɢɟ ɢɧɫɬɢɬɭɬɚ) 

Ʉɭɪɫ   ɍɱɟɛɧɚɹ ɝɪɭɩɩɚ   Ɏɨɪɦɚ ɨɛɭɱɟɧɢɹ   
 

 

ɇɚɩɪɚɜɥɟɧɢɟ ɩɨɞɝɨɬɨɜɤɢ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ) 
 

 (ɤɨɞ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ (ɫɩɟɰɢɚɥɶɧɨɫɬɢ) 

ɉɪɨɮɢɥɶ ɩɨɞɝɨɬɨɜɤɢ (ɫɩɟɰɢɚɥɢɡɚɰɢɹ)  

 
(ɧɚɢɦɟɧɨɜɚɧɢɟ ɩɪɨɮɢɥɹ ɩɨ ɭɱɟɛɧɨɦɭ ɩɥɚɧɭ) 

 

ɩɪɨɯɨɞɢɥ (ɚ)  ɩɪɚɤɬɢɤɭ 

 
(ɜɢɞ ɢ ɬɢɩ ɩɪɚɤɬɢɤɢ)

  

ɫ «  » 201_ ɝɨɞɚ ɩɨ «  » 201_ ɝɨɞɚ  

ɜ  
(ɩɨɥɧɨɟ ɧɚɢɦɟɧɨɜɚɧɢɟ ɩɪɨɮɢɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ)

 

 

                        

         Ɋɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ 

 

        Ʌɢɱɧɵɟ ɢ ɞɟɥɨɜɵɟ ɤɚɱɟɫɬɜɚ 

 

        Ʉɚɱɟɫɬɜɨ ɨɬɱɟɬɚ ɩɨ ɩɪɚɤɬɢɤɟ 

 

         Ɋɟɤɨɦɟɧɞɚɰɢɢ 

 

         Ɉɰɟɧɤɚ 

 

 

    

 

 

ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ 

2017 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ɩɪɚɤɬɢɤɢ 

ɨɬ ȼɒɌɗ ɋɉɛ ȽɍɉɌȾ: 
 

 

 

 

  
(ɞɨɥɠɧɨɫɬɶ, Ɏ.И.Ɉ.)

  
(ɩɨɞɩɢɫɶ)

  

Ɍɟɥɟɮɨɧ  
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Ɉɬɡɵɜ ɨ ɩɪɟɞɞɢɩɥɨɦɧɨɣ ɩɪɚɤɬɢɤɟ (ɩɪɚɤɬɢɤɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ). ɉɪɢɥɨɠɟɧɢɟ 21. 

Ɇɢɧɢɫɬɟɪɫɬɜɨ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɧɚɭɤɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 

ɮɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɛɸɞɠɟɬɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ ɜɵɫɲɟɝɨ 
ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋȺɇɄɌ-ɉȿɌȿɊȻɍɊȽɋɄɂɃ ȽɈɋɍȾȺɊɋɌȼȿɇɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ 

ɉɊɈɆɕɒɅȿɇɇɕɏ ɌȿɏɇɈɅɈȽɂɃ ɂ ȾɂɁȺɃɇȺ»  

ȼɕɋɒȺə ɒɄɈɅȺ ɌȿɏɇɈɅɈȽɂɂ ɂ ɗɇȿɊȽȿɌɂɄɂ 

Ɉɬɡɵɜ ɨ ɩɪɚɤɬɢɤɟ ɨɛɭɱɚɸɳɟɝɨɫɹ 

ɋɬɭɞɟɧɬ (ɚɫɩɢɪɚɧɬ) 
 

 (Ɏ.И.Ɉ.) 

ɂɧɫɬɢɬɭɬ 
 

 (ɧɚɢɦɟɧɨɜɚɧɢɟ ɢɧɫɬɢɬɭɬɚ) 

Ʉɭɪɫ   ɍɱɟɛɧɚɹ ɝɪɭɩɩɚ   Ɏɨɪɦɚ ɨɛɭɱɟɧɢɹ   
 

 

ɇɚɩɪɚɜɥɟɧɢɟ ɩɨɞɝɨɬɨɜɤɢ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ) 
 

 (ɤɨɞ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ (ɫɩɟɰɢɚɥɶɧɨɫɬɢ) 

ɉɪɨɮɢɥɶ ɩɨɞɝɨɬɨɜɤɢ (ɫɩɟɰɢɚɥɢɡɚɰɢɹ)  

 
(ɧɚɢɦɟɧɨɜɚɧɢɟ ɩɪɨɮɢɥɹ ɩɨ ɭɱɟɛɧɨɦɭ ɩɥɚɧɭ) 

 

ɩɪɨɯɨɞɢɥ (ɚ)  ɩɪɚɤɬɢɤɭ 

 
(ɜɢɞ ɢ ɬɢɩ ɩɪɚɤɬɢɤɢ)

  

ɫ «  » 201_ɝɨɞɚ ɩɨ «  » 201_ɝɨɞɚ  

ɜ  
(ɩɨɥɧɨɟ ɧɚɢɦɟɧɨɜɚɧɢɟ ɩɪɨɮɢɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ)

 

 

                     

         Ɋɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ 

 

        Ʌɢɱɧɵɟ ɢ ɞɟɥɨɜɵɟ ɤɚɱɟɫɬɜɚ 

 

        Ʉɚɱɟɫɬɜɨ ɨɬɱɟɬɚ ɩɨ ɩɪɚɤɬɢɤɟ 

 

         Ɋɟɤɨɦɟɧɞɚɰɢɢ 

 

         Ɉɰɟɧɤɚ 

 

    

Ɇ.ɉ. 
 

 

ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ 

2017 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ɩɪɚɤɬɢɤɢ  
ɨɬ ɩɪɨɮɢɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ: 

 

 

 

 

  
(ɞɨɥɠɧɨɫɬɶ, Ɏ.И.Ɉ.)

  
(ɩɨɞɩɢɫɶ)

  

Ɍɟɥɟɮɨɧ  
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Ɉɬɡɵɜ ɪɭɤɨɜɨɞɢɬɟɥɹ ȼɄɊ. ɉɪɢɥɨɠɟɧɢɟ 22. 

Ɇɢɧɢɫɬɟɪɫɬɜɨ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɧɚɭɤɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 

ɮɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɛɸɞɠɟɬɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ ɜɵɫɲɟɝɨ 
ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋȺɇɄɌ-ɉȿɌȿɊȻɍɊȽɋɄɂɃ ȽɈɋɍȾȺɊɋɌȼȿɇɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ 

ɉɊɈɆɕɒɅȿɇɇɕɏ ɌȿɏɇɈɅɈȽɂɃ ɂ ȾɂɁȺɃɇȺ»  

ȼɕɋɒȺə ɒɄɈɅȺ ɌȿɏɇɈɅɈȽɂɂ ɂ ɗɇȿɊȽȿɌɂɄɂ 

ɂɧɫɬɢɬɭɬ ɷɧɟɪɝɟɬɢɤɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

Ʉɚɮɟɞɪɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɩɪɨɢɡɜɨɞɫɬɜ 

ɈɌɁɕȼ 

ɪɭɤɨɜɨɞɢɬɟɥɹ ɨ ɪɚɛɨɬɟ ɫɬɭɞɟɧɬɚ ɜ ɩɟɪɢɨɞ ɩɨɞɝɨɬɨɜɤɢ ɜɵɩɭɫɤɧɨɣ 
ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 

Ɏɚɦɢɥɢɹ, ɂ., Ɉ. ɫɬɭɞɟɧɬɚ  

Ɏɨɪɦɚ ɨɛɭɱɟɧɢɹ  

ɇɚɩɪɚɜɥɟɧɢɟ ɩɨɞɝɨɬɨɜɤɢ  

 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɬɟɦɵ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 

 

 

 

 

1. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɵ ɩɨ ɜɫɟɦ ɪɚɡɞɟɥɚɦ ɩɨɹɫɧɢɬɟɥɶɧɨɣ 
ɡɚɩɢɫɤɢ ȼɄɊ (ɧɚɭɱɧɵɣ ɭɪɨɜɟɧɶ/ɤɚɱɟɫɬɜɨ ɜɵɩɨɥɧɟɧɢɹ ɪɚɫɱɟɬɨɜ/ ɚɞɟɤɜɚɬɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ 
ɦɟɬɨɞɨɜ/ ɫɜɹɡɧɨɫɬɶ ɢɡɥɨɠɟɧɢɹ ɢ ɫɨɫɬɚɜɥɟɧɢɹ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ) 
 

 

 

 

 

2. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɚɱɟɫɬɜɚ ɨɮɨɪɦɥɟɧɢɹ ɬɟɤɫɬɚ, ɢɥɥɸɫɬɪɚɰɢɣ, ɝɪɚɮɢɱɟɫɤɢɯ 
ɪɚɛɨɬ 

 

 

 

 

 

3. ɋɬɟɩɟɧɶ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɫɬɢ ɪɚɛɨɬɵ ɫɬɭɞɟɧɬɚ ɧɚɞ ȼɄɊ ɢ ɨɬɧɨɲɟɧɢɟ ɤ 
ɩɪɨɰɟɫɫɭ ɟɟ ɜɵɩɨɥɧɟɧɢɹ (ɢɧɢɰɢɚɬɢɜɚ, ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɫɬɶ, ɚɤɬɢɜɧɨɫɬɶ, 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ) 
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ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɪɤɢ ȼɄɊ ɫɢɫɬɟɦɨɣ "Ⱥɧɬɢɩɥɚɝɢɚɬ" ɨɰɟɧɤɚ 
ɨɪɢɝɢɧɚɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ ________% 

 

4. ɍɪɨɜɟɧɶ ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɢ ɫɬɭɞɟɧɬɚ (ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɢ 
ɩɪɚɤɬɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ/ɫɮɨɪɦɢɪɨɜɚɧɧɨɫɬɶ ɨɛɳɟɤɭɥɶɬɭɪɧɵɯ, ɨɛɳɟɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ 
(ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨ-ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ) ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɤɨɦɩɟɬɟɧɰɢɣ/ɝɨɬɨɜɧɨɫɬɶ ɢ 
ɫɩɨɫɨɛɧɨɫɬɶ ɪɟɲɚɬɶ ɤɨɧɤɪɟɬɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɢ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɟ ɡɚɞɚɱɢ ɧɚ ɛɚɡɟ ɩɨɫɥɟɞɧɢɯ 
ɞɨɫɬɢɠɟɧɢɣ ɧɚɭɤɢ, ɬɟɯɧɢɤɢ, ɬɟɯɧɨɥɨɝɢɢ, ɷɤɨɧɨɦɢɤɢ, ɤɭɥɶɬɭɪɵ ɢ ɫɨɰɢɚɥɶɧɨɣ ɫɮɟɪɵ) 
 

 

 

 

 

Ɇɟɫɬɨ ɪɚɛɨɬɵ, ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ, ɡɜɚɧɢɟ ɪɭɤɨɜɨɞɢɬɟɥɹ ȼɄɊ 

 

 

 

Ɏɚɦɢɥɢɹ, ɂ., Ɉ.   

ɉɨɞɩɢɫɶ_______________________________ 

"_____"_________________20    ɝ. 

 

 

            ɋ ɨɬɡɵɜɨɦ ɨɡɧɚɤɨɦɥɟɧ 

 

ɉɨɞɩɢɫɶ ɫɬɭɞɟɧɬɚ  _______________________________________ 

«____» ________________ 20      ɝ. 
 

 

 

 

 

 

 

ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ 

2017 
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ɉɪɢɥɨɠɟɧɢɟ 23. 

Ɋɟɮɟɪɚɬ 

 

ȼɄɊ 85 ɫ., 24 ɪɢɫ., 12 ɬɚɛɥ., 50 ɢɫɬɨɱɧɢɤɨɜ, 2 ɩɪɢɥ. 

Ɍɗɐ-1 ɑȿɉȿɐɄɈȽɈ ɆȿɏȺɇɂɑȿɋɄɈȽɈ ɁȺȼɈȾȺ, ɄɈɌȿɅ  

ɐɄɌɂ-75-39Ɏ2, ɉɊɈȿɄɌ ȺȼɌɈɆȺɌɂɁȺɐɂɂ, ɊȿȽɍɅɂɊɈȼȺɇɂȿ 

ɌȿɆɉȿɊȺɌɍɊЫ ɉȺɊȺ, ɆɈȾȿɅɂɊɈȼȺɇɂȿ, ɉɌɄ ɋɉȿɄɈɇ. 

Ɉɛɴɟɤɬɨɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɹɜɥɹɟɬɫɹ ɤɨɬɟɥ ɐɄɌɂ-75-39Ɏ2 Ɍɗɐ-1 

ɑɟɩɟɰɤɨɝɨ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɡɚɜɨɞɚ. 

ɐɟɥɶ ɪɚɛɨɬɵ – ɦɨɞɟɪɧɢɡɚɰɢɹ ȺɋɍɌɉ ɤɨɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫ 

ɪɚɡɪɚɛɨɬɤɨɣ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɫɜɟɠɟɝɨ ɩɚɪɚ. 

ȼɵɩɨɥɧɟɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɜɭɯ ɜɚɪɢɚɧɬɨɜ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɬɟɦɩɟɪɚɬɭɪɵ ɩɚɪɚ ɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ. Ɉɩɪɟɞɟɥɟɧɵ ɩɚɪɚɦɟɬɪɵ 

ɧɚɫɬɪɨɣɤɢ ɪɟɝɭɥɹɬɨɪɨɜ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɵɛɪɚɧ ɞɜɭɯɤɨɧɬɭɪɧɵɣ ɜɚɪɢɚɧɬ ɫɢɫɬɟɦɵ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

ȼ ɤɚɱɟɫɬɜɟ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɜɵɛɪɚɧ ɉɌɄ ɋɉȿɄɈɇ.  

ȼɧɟɞɪɟɧɢɟ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɧɚ ɤɨɬɥɚɯ ɫɬ. №№12, 13 Ɍɗɐ-1 ɑɆ3.  
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ɉɪɢɥɨɠɟɧɢɟ 24. 

ɉɪɢɦɟɪ ɨɫɧɨɜɧɨɣ ɧɚɞɩɢɫɢ ɞɥɹ ɱɟɪɬɟɠɟɣ ɢ ɫɯɟɦ 

ɩɨ ȽɈɋɌ 21.101-93. 
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ɉɪɢɥɨɠɟɧɢɟ 25. 

 

ɉɟɪɟɱɟɧɶ ɜɢɞɨɜ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ.  
 

1.   Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɟ ɫɬɚɧɞɚɪɬɵ (ȽɈɋɌ). 
2.  ɋɬɪɨɢɬɟɥɶɧɵɟ ɧɨɪɦɵ ɢ ɩɪɚɜɢɥɚ (ɋɇ ɢ ɉ). 
3. ɋɢɫɬɟɦɚ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ (ɋɉȾɋ). 
4. ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ (ȿɋɄȾ). 
5. ɋɢɫɬɟɦɚ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɧɚ Ⱥɋɍ (ɋɌȾ Ⱥɋɍ). 
6. ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɩɪɨɝɪɚɦɦɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ (ȿɋɉȾ). 
7. ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɨɜ ɧɚ Ⱥɋɍ (ȿɋɋ Ⱥɋɍ). 
8. Ɋɭɤɨɜɨɞɹɳɢɟ ɞɨɤɭɦɟɧɬɵ (ɊȾ). 
9. Ɋɭɤɨɜɨɞɹɳɢɟ ɦɟɬɨɞɢɱɟɫɤɢɟ ɦɚɬɟɪɢɚɥɵ (ɊɆɆ). 
10. Ɉɬɪɚɫɥɟɜɵɟ ɫɬɚɧɞɚɪɬɵ (ɈɋɌ). 
11. Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ (Ɍɍ). 
12. Ɍɟɯɧɢɱɟɫɤɢɟ ɧɨɪɦɚɬɢɜɵ (Ɍɇ). 
13. Ɋɟɝɥɚɦɟɧɬɵ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



103 

 

 

 

ɉɪɢɥɨɠɟɧɢɟ 26. 

 

ɉɟɪɟɱɟɧɶ ȽɈɋɌ ɢ ɊȾ.  
1. Ⱦɥɹ ɱɟɪɬɟɠɟɣ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɬɪɨɢɬɟɥɶɧɨ-

ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ: 
     ȽɈɋɌ 21.101-93. ɋɉȾɋ. Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɧɨɣ ɢ ɪɚɛɨɱɟɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ. (ɂɥɢ ȽɈɋɌ Ɋ 21.1101-92-ɞɟɣɫɬɜɭɟɬ). 
     ȽɈɋɌ 21.110-95. ɋɉȾɋ. ɉɪɚɜɢɥɚ ɜɵɩɨɥɧɟɧɢɹ ɫɩɟɰɢɮɢɤɚɰɢɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢɡɞɟɥɢɣ ɢ ɦɚɬɟɪɢɚɥɨɜ. 
     ȽɈɋɌ 21. 208-2013. Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. 
Ɉɛɨɡɧɚɱɟɧɢɹ ɭɫɥɨɜɧɵɟ ɩɪɢɛɨɪɨɜ ɢ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɜ ɫɯɟɦɚɯ. 
 2. Ⱦɥɹ ɱɟɪɬɟɠɟɣ ɢɡɞɟɥɢɣ, ɩɨɞɥɟɠɚɳɢɯ ɢɡɝɨɬɨɜɥɟɧɢɸ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ. 
     ȽɈɋɌ 2.101-68. ȿɋɄȾ. ȼɢɞɵ ɢɡɞɟɥɢɣ. 
     ȽɈɋɌ 2.102-68. ȿɋɄȾ. ȼɢɞɵ ɢ ɤɨɦɩɥɟɤɬɧɨɫɬɶ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ 
ɞɨɤɭɦɟɧɬɨɜ. 
     ȽɈɋɌ 2.103-68. ȿɋɄȾ.  ɋɬɚɞɢɢ ɪɚɡɪɚɛɨɬɤɢ. 
     ȽɈɋɌ 2.104-68. ȿɋɄȾ. Ɉɫɧɨɜɧɵɟ ɧɚɞɩɢɫɢ. 
3. Ɉɛɳɢɟ ɩɪɚɜɢɥɚ ɜɵɩɨɥɧɟɧɢɹ ɱɟɪɬɟɠɟɣ. 
     ȽɈɋɌ 2.301-68. ȿɋɄȾ. Ɏɨɪɦɚɬɵ. 
     ȽɈɋɌ 2.302-68. ȿɋɄȾ. Ɇɚɫɲɬɚɛɵ. 
     ȽɈɋɌ 2.303-68. ȿɋɄȾ. Ʌɢɧɢɢ. 
     ȽɈɋɌ 2.304-68.  ȿɋɄȾ. ɒɪɢɮɬɵ ɱɟɪɬɟɠɧɵɟ. 
     ȽɈɋɌ 2.307-68. ȿɋɄȾ. ɇɚɧɟɫɟɧɢɟ ɪɚɡɦɟɪɨɜ ɢ ɩɪɟɞɟɥɶɧɵɯ ɨɬɤɥɨɧɟɧɢɣ. 
     ȽɈɋɌ 2.701-84. ȿɋɄȾ. ɋɯɟɦɵ. ȼɢɞɵ ɢ ɬɢɩɵ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 
ɜɵɩɨɥɧɟɧɢɸ. 
     ȽɈɋɌ 2.793-79. ȿɋɄȾ. Ɉɛɨɡɧɚɱɟɧɢɹ ɭɫɥɨɜɧɵɟ ɝɪɚɮɢɱɟɫɤɢɟ. ɗɥɟɦɟɧɬɵ ɢ 
ɭɫɬɪɨɣɫɬɜɚ ɦɚɲɢɧ ɢ ɚɩɩɚɪɚɬɨɜ ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɢɡɜɨɞɫɬɜ. Ɉɛɳɢɟ 
ɨɛɨɡɧɚɱɟɧɢɹ. 
     ȽɈɋɌ 2.109-73. ȽɈɋɌ 2.119-73, ȽɈɋɌ 2.120-73. ȿɋɄȾ. Ɉɫɧɨɜɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɱɟɪɬɟɠɚɦ. 
     ȽɈɋɌ 2.781-96. ȿɋɄȾ. Ɉɛɨɡɧɚɱɟɧɢɹ ɭɫɥɨɜɧɵɟ ɝɪɚɮɢɱɟɫɤɢɟ. Ⱥɩɩɚɪɚɬɵ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɢ ɩɧɟɜɦɚɬɢɱɟɫɤɢɟ ɭɫɬɪɨɣɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ ɢ ɩɪɢɛɨɪɵ 
ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɟ. 
4. Ⱦɥɹ ɬɟɤɫɬɨɜɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ ɢɡɞɟɥɢɹ ɜɫɟɯ ɨɬɪɚɫɥɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ:  
     ȽɈɋɌ 2.105-95. ȿɋɄȾ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɬɟɤɫɬɨɜɵɦ ɞɨɤɭɦɟɧɬɚɦ. 
     ȽɈɋɌ 2.106-96. ȿɋɄȾ. Ɍɟɤɫɬɨɜɵɟ ɞɨɤɭɦɟɧɬɵ. 
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     ȽɈɋɌ 2.113-75. ȿɋɄȾ. Ƚɪɭɩɩɨɜɵɟ ɢ ɛɚɡɨɜɵɟ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɟ ɞɨɤɭɦɟɧɬɵ. 
 5. Ⱦɥɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ (Ⱥɋɍ):  
     ȽɈɋɌ 24.104-85. ɋɌȾ Ⱥɋɍ. Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. 
Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ. 
     ȽɈɋɌ 24.301-80. ɋɌȾ Ⱥɋɍ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɬɟɤɫɬɨɜɵɦ ɞɨɤɭɦɟɧɬɚɦ. 
     ȽɈɋɌ 24.302-80. ɋɌȾ Ⱥɋɍ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɜɵɩɨɥɧɟɧɢɸ ɫɯɟɦ. 
     ȽɈɋɌ 24.303-80. ɋɌȾ Ⱥɋɍ. Ɉɛɨɡɧɚɱɟɧɢɹ ɭɫɥɨɜɧɵɟ ɝɪɚɮɢɱɟɫɤɢɟ 
ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ. 
     ȽɈɋɌ 24.304-82. ɋɌȾ Ⱥɋɍ. Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɜɵɩɨɥɧɟɧɢɸ ɱɟɪɬɟɠɟɣ. 
     ȽɈɋɌ 24.701-86. ɋɌȾ Ⱥɋɍ. ɇɚɞёɠɧɨɫɬɶ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ 
ɭɩɪɚɜɥɟɧɢɹ. Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ. 
     ȽɈɋɌ 34.003-90. ɋɌȾ Ⱥɋɍ. ɂɧɮɨɪɦɚɰɢɨɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ. Ʉɨɦɩɥɟɤɫ 
ɫɬɚɧɞɚɪɬɨɜ ɧɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ. Ɍɟɪɦɢɧɵ ɢ ɨɩɪɟɞɟɥɟɧɢɹ. 
     ȽɈɋɌ 34.201-90. ɋɌȾ Ⱥɋɍ. ɂɧɮɨɪɦɚɰɢɨɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ. Ʉɨɦɩɥɟɤɫ 
ɫɬɚɧɞɚɪɬɨɜ ɧɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ. ȼɢɞɵ, ɤɨɦɩɥɟɤɬɧɨɫɬɶ ɢ 
ɨɛɨɡɧɚɱɟɧɢɟ ɞɨɤɭɦɟɧɬɨɜ ɩɪɢ ɫɨɡɞɚɧɢɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ. 

     ȽɈɋɌ 34.601-90. ɋɌȾ Ⱥɋɍ. ɂɧɮɨɪɦɚɰɢɨɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ. Ʉɨɦɩɥɟɤɫ 
ɫɬɚɧɞɚɪɬɨɜ ɧɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ. ɋɬɚɞɢɢ ɫɨɡɞɚɧɢɹ. 
    ȽɈɋɌ 34.602-90. ɋɌȾ Ⱥɋɍ. ɂɧɮɨɪɦɚɰɢɨɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ. Ʉɨɦɩɥɟɤɫ 
ɫɬɚɧɞɚɪɬɨɜ ɧɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ. Ɍɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ ɧɚ 
ɫɨɡɞɚɧɢɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ. 
   ȽɈɋɌ 19.003-80. ɋɯɟɦɚ ɚɥɝɨɪɢɬɦɨɜ ɢ ɩɪɨɝɪɚɦɦ. Ɉɛɨɡɧɚɱɟɧɢɹ ɭɫɥɨɜɧɵɟ 
ɝɪɚɮɢɱɟɫɤɢɟ. 
   ȽɈɋɌ 19.002-80. ɋɯɟɦɚ ɚɥɝɨɪɢɬɦɨɜ ɢ ɩɪɨɝɪɚɦɦ. ɉɪɚɜɢɥɚ ɜɵɩɨɥɧɟɧɢɹ. 
   ȽɈɋɌ 2.702-75. ɍɫɥɨɜɧɵɟ ɢɡɨɛɪɚɠɟɧɢɹ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦɚɯ. 
   ɊȾ50-680-88. Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. Ɉɫɧɨɜɧɵɟ 
ɩɨɥɨɠɟɧɢɹ. 
   ɊȾ50-698-90. ɋɌȾ Ⱥɋɍ. Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɨɞɟɪɠɚɧɢɸ ɞɨɤɭɦɟɧɬɨɜ. 
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