
ȼɬɨɪɚɹ ɪɨɫɫɢɣɫɤɚɹ ɦɨɥɨɞɟɠɧɚɹ ɧɚɭɱɧɚɹ ɲɤɨɥɚ-ɤɨɧɮɟɪɟɧɰɢɹ  
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ɋɜɨɛɨɞɧɵɟ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɷɧɟɪɝɢɢ ɞɜɭɯ ɤɨɧɬɚɤɬɢɪɭɸɳɢɯ ɩɨɥɢɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɞɢɫɩɟɪɫɢɨɧɧɨɣ Ȗd ɢ ɩɨɥɹɪɧɨɣ Ȗh ɫɨɫɬɚɜɥɹɸɳɢɦɢ: 

hd    
Ⱥɜɬɨɪɚɦɢ Ʉɚɝɚɧ Ⱦ.Ɏ., Ƚɭɥɶ ȼ.ȿ. ɩɪɟɞɥɨɠɟɧɨ ɨɩɪɟɞɟɥɟɧɢɟ ȖS, ȖL ɢɡ ɫɢɫɬɟɦɵ 

ɭɪɚɜɧɟɧɢɣ (2) ɢ ȖLS ɢɡ ɭɪɚɜɧɟɧɢɹ(3) 
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ɝɞɟ, Ȗɗɜɨɞɚ, Ȗɗɝɥɢɰ – ɷɧɟɪɝɢɹ ɫɦɚɱɢɜɚɧɢɹ ɜɨɞɵ ɢ ɝɥɢɰɟɪɢɧɚ ɤ ɤɨɦɩɨɧɟɧɬɚɦ ɫɢɫɬɟɦɵ 
ɦɟɠɜɢɬɤɨɜɨɣ ɢɡɨɥɹɰɢɢ;  Ȗd

Lɜ, Ȗd
Lɝ, Ȗh

Lɜ, Ȗh
Lɝ – ɫɩɪɚɜɨɱɧɵɟ ɞɚɧɧɵɟ ɞɢɫɩɟɪɫɢɨɧɧɵɯ ɢ 

ɩɨɥɹɪɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɫɜɨɛɨɞɧɵɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɷɧɟɪɝɢɣ ɜɨɞɵ ɢ ɝɥɢɰɟɪɢɧɚ [3].  
ɉɨɞɫɬɚɜɥɹɹ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɜ ɭɪɚɜɧɟɧɢɟ 1, ɧɚɯɨɞɢɦ Wa. 
ɋɨɩɨɫɬɚɜɥɟɧɢɟ ɜɟɥɢɱɢɧ Wa ɢ ɫɤɨɪɨɫɬɟɣ ɞɟɮɟɤɬɨɨɛɪɚɡɨɜɚɧɢɹ ɞɥɹ ɢɫɫɥɟɞɭɟɦɵɯ  

ɫɢɫɬɟɦ ɦɟɠɜɢɬɤɨɜɨɣ ɢɡɨɥɹɰɢɢ ɩɨɤɚɡɚɥɨ: ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɪɚɛɨɬɵ ɚɞɝɟɡɢɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ 
ɫɤɨɪɨɫɬɶ ɞɟɮɟɤɬɨɨɛɪɚɡɨɜɚɧɢɹ [3,4]. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɜɟɪɨɹɬɧɨɫɬɢ ɪɚɡɜɢɬɢɹ 
ɫɤɜɨɡɧɨɝɨ ɞɟɮɟɤɬɚ ɜ ɫɢɫɬɟɦɟ «ɩɪɨɩɢɬɨɱɧɵɣ ɫɨɫɬɚɜ – ɷɦɚɥɢɪɨɜɚɧɧɵɣ ɩɪɨɜɨɞ». 

Ⱥɧɚɥɢɡɢɪɭɹ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: 
1.Ɉɩɪɟɞɟɥɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɷɦɚɥɢɪɨɜɚɧɧɵɯ ɩɪɨɜɨɞɨɜ ɜ 

ɷɥɟɤɬɪɨɥɢɬɟ ɩɨɡɜɨɥɹɟɬ  ɩɨɥɭɱɢɬɶ ɩɨɥɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɤɚɱɟɫɬɜɟ ɩɪɨɜɨɞɚ ɧɚ ɜɫɟɣ 
ɞɥɢɧɟ ɢ ɨɰɟɧɢɬɶ ɫɬɨɣɤɨɫɬɶ ɢɡɨɥɹɰɢɢ ɤ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɧɚɝɪɭɡɤɚɦ. 

2.ɐɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɫɨɜɦɟɫɬɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɦɩɨɧɟɧɬɨɜ ɦɟɠɜɢɬɤɨɜɨɣ 
ɢɡɨɥɹɰɢɢ ɦɨɠɧɨ ɨɩɪɟɞɟɥɹɬɶ ɫ ɭɱɟɬɨɦ Wa. ɗɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ 
ɫɤɨɪɨɫɬɶ ɞɟɮɟɤɬɨɨɛɪɚɡɨɜɚɧɢɹ Hɜ ɜ ɤɨɦɩɨɡɢɰɢɹɯ «ɩɪɨɩɢɬɨɱɧɵɣ ɫɨɫɬɚɜ – 
ɷɦɚɥɢɪɨɜɚɧɧɵɣ ɩɪɨɜɨɞ». 

 
ɅɂɌȿɊȺɌɍɊȺ 

1. ȽɈɋɌ Ɋ ɆɗɄ 60851-3 – 2002. ɉɪɨɜɨɞɚ ɨɛɦɨɬɨɱɧɵɟ. Ɇɟɬɨɞɵ ɢɫɩɵɬɚɧɢɣ. ɑɚɫɬɶ 3. 
Ɇɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ. 

2. ȽɈɋɌ Ɋ ɆɗɄ 60851-5 – 2008. ɉɪɨɜɨɞɚ ɨɛɦɨɬɨɱɧɵɟ. Ɇɟɬɨɞɵ ɢɫɩɵɬɚɧɢɣ. ɑɚɫɬɶ 5. 
ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ. 

3. Ʌɟɨɧɨɜ Ⱥ.ɉ., ɋɭɩɭɟɜɚ Ⱥ.ɋ. Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɬɵ ɚɞɝɟɡɢɢ ɜ ɫɢɫɬɟɦɟ ɦɟɠɜɢɬɤɨɜɨɣ 
ɢɡɨɥɹɰɢɢ // ɇɚɭɤɨɜɟɞɟɧɢɟ. 2013. ʋ 3. ɫ. 1-5. 

4. ɈɋɌ 16.0800.821-88 «Ɉɩɪɟɞɟɥɟɧɢɟ ɞɟɮɟɤɬɧɨɫɬɢ ɷɦɚɥɢɪɨɜɚɧɧɵɯ ɩɪɨɜɨɞɨɜ ɜ 
ɷɥɟɤɬɪɨɥɢɬɟ ɢ ɞɪɨɛɢ». 
 
 
 

ɋɊȺȼɇȿɇɂȿ ɊȿɁɍɅɖɌȺɌɈȼ ɄɅȺɋɋɂɑȿɋɄɈȽɈ ɆȿɌɈȾȺ ɊȺɋɑȿɌȺ 
ɌȿɆɉȿɊȺɌɍɊɕ ɇȺȽɊȿȼȺ ȺɋɂɇɏɊɈɇɇɈȽɈ ɌəȽɈȼɈȽɈ 

ɗɅȿɄɌɊɈȾȼɂȽȺɌȿɅə ɋ ɊȿɁɍɅɖɌȺɌȺɆɂ ɆɈȾȿɅɂɊɈȼȺɇɂə  
ȼ ɋɊȿȾȿ ELCUT 

Ⱥɫɥɚɧɹɧ Ɋ.Ɉ., Ɋɚɩɨɩɨɪɬ Ɉ.Ʌ. 
ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. Ɍɨɦɫɤ 
 
ȼ ɩɟɪɜɵɯ ɩɨɹɜɢɜɲɢɯɫɹ ɥɨɤɨɦɨɬɢɜɚɯ ɨɫɧɨɜɧɵɦ ɷɥɟɦɟɧɬɨɦ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɰɟɩɢ ɛɵɥ 

ɬɹɝɨɜɵɣ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɛɥɚɝɨɞɚɪɹ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɣ 



ȼɬɨɪɚɹ ɪɨɫɫɢɣɫɤɚɹ ɦɨɥɨɞɟɠɧɚɹ ɧɚɭɱɧɚɹ ɲɤɨɥɚ-ɤɨɧɮɟɪɟɧɰɢɹ  
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ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ, ɤɨɬɨɪɚɹ ɜ ɧɚɢɥɭɱɲɟɣ ɫɬɟɩɟɧɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɭɫɥɨɜɢɹɦ ɬɹɝɢ. Ɉɞɧɚɤɨ 
ɤɨɥɥɟɤɬɨɪɧɵɟ ɬɹɝɨɜɵɟ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ ɢɦɟɸɬ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɜɵɫɨɤɢɟ  ɩɨɤɚɡɚɬɟɥɢ 
ɧɚɞɟɠɧɨɫɬɢ, ɬ.ɤ. ɜɯɨɞɹɬ ɜ  ɱɢɫɥɨ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɦɚɲɢɧ, ɧɚɢɛɨɥɟɟ ɧɚɩɪɹɠɟɧɧɵɯ ɩɨ 
ɤɨɦɦɭɬɚɰɢɢ, ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɢ ɢ ɧɚɝɪɟɜɭ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɨ ɜɫɟɦ ɦɢɪɟ 
ɲɢɪɨɤɨ ɜɧɟɞɪɹɟɬɫɹ ɩɨɞɜɢɠɧɨɣ ɫɨɫɬɚɜ ɫ ɛɟɫɤɨɥɥɟɤɬɨɪɧɵɦɢ, ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ, 
ɬɹɝɨɜɵɦɢ ɚɫɢɧɯɪɨɧɧɵɦɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹɦɢ (ɌȺȾ). Ɍɚɤɢɟ  ɬɹɝɨɜɵɟ ɷɥɟɤɬɪɨɩɪɢɜɨɞɵ 
ɩɨɡɜɨɥɹɟɬ ɡɚɦɟɬɧɨ ɭɥɭɱɲɢɬɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɢɥɨɜɨɝɨ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɥɨɤɨɦɨɬɢɜɨɜ: ɩɨɡɜɨɥɹɸɬ ɫɧɢɡɢɬɶ ɡɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɢ 
ɨɛɫɥɭɠɢɜɚɧɢɟ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ; ɚɫɢɧɯɪɨɧɧɵɣ ɬɹɝɨɜɵɣ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɥɥɟɤɬɨɪɧɵɦ ɢɦɟɟɬ ɛɨɥɟɟ ɜɵɫɨɤɨɟ ɡɧɚɱɟɧɢɟ ɄɉȾ. 

ɋɨɜɪɟɦɟɧɧɵɟ ɬɟɧɞɟɧɰɢɢ ɪɚɡɜɢɬɢɹ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɠɟɥɟɡɧɵɯ ɞɨɪɨɝ  ɬɚɤ ɠɟ 
ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɨɫɧɚɳɟɧɢɟ ɬɟɩɥɨɜɨɡɨɜ  ɬɹɝɨɜɵɦɢ ɩɪɢɜɨɞɚɦɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ. ɗɬɨ 
ɫɜɹɡɚɧɨ ɫ ɨɫɧɨɜɧɵɦɢ ɞɨɫɬɨɢɧɫɬɜɚɦɢ ɞɜɢɝɚɬɟɥɟɣ, ɬɚɤɢɦɢ ɤɚɤ ɩɪɨɫɬɨɬɚ ɤɨɧɫɬɪɭɤɰɢɢ, 
ɨɬɫɭɬɫɬɜɢɟ ɳɟɬɨɱɧɨ-ɤɨɥɥɟɤɬɨɪɧɨɝɨ ɭɡɥɚ, ɱɬɨ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɬɹɝɨɜɵɦɢ ɞɜɢɝɚɬɟɥɹɦɢ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɨɬɤɪɵɜɚɟɬ ɛɨɥɶɲɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɲɢɪɨɤɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 
ȼɵɫɨɤɚɹ ɩɨɜɪɟɠɞɚɟɦɨɫɬɶ ɬɹɝɨɜɵɯ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ  ɫɜɹɡɚɧɚ ɫ ɩɪɨɛɨɟɦ ɢɡɨɥɹɰɢɢ. 
ɂɡɨɥɹɰɢɹ ɢɝɪɚɟɬ ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɨɛɟɫɩɟɱɟɧɢɢ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɥɸɛɨɝɨ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ, ɜ  ɬɨɦ ɱɢɫɥɟ ɢ ɬɹɝɨɜɵɯ ɚɫɢɧɯɪɨɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ. ɂɡɨɥɹɰɢɹ ɬɹɝɨɜɵɯ 
ɞɜɢɝɚɬɟɥɟɣ ɩɨɞɜɟɪɝɚɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɧɚɝɪɟɜɭ, ɜɨɡɞɟɣɫɬɜɢɸ ɜɥɚɝɢ, ɢ 
ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ, ɜɢɛɪɚɰɢɢ. ɉɨ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɦ ɩɪɢɱɢɧɚɦ ɢɡɨɥɹɰɢɹ ɞɨɥɠɧɚ 
ɨɛɥɚɞɚɬɶ ɞɨɫɬɚɬɨɱɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɶɸ, ɛɵɬɶ 
ɧɚɝɪɟɜɨɭɫɬɨɣɱɢɜɨɣ  ɢ ɜɥɚɝɨɭɫɬɨɣɱɢɜɨɣ.  ɉɪɨɛɨɣ ɢɡɨɥɹɰɢɢ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ 
ɩɪɨɛɥɟɦ ɬɹɝɨɜɵɯ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ. ɋɨɝɥɚɫɧɨ ɢɫɫɥɟɞɨɜɚɧɢɹɦ, ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɨɛɢɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɬɚɧɨɜɢɬɫɹ ɦɟɧɶɲɟ ɢɡ-ɡɚ ɫɬɚɪɟɧɢɹ ɢɡɨɥɹɰɢɢ. 
Ƚɥɚɜɧɨɣ ɩɪɢɱɢɧɨɣ ɫɬɚɪɟɧɢɹ ɹɜɥɹɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɝɪɟɜɚ ɢɡɨɥɹɰɢɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ 
ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ ɜ ɚɤɬɢɜɧɨɣ ɱɚɫɬɢ ɦɚɲɢɧɵ ɩɪɢ ɟɟ ɪɚɛɨɬɟ. ɗɬɨ ɩɪɨɹɜɥɹɟɬɫɹ ɤɚɤ ɜ 
ɬɹɝɨɜɵɯ ɞɜɢɝɚɬɟɥɹɯ  ɩɨɫɬɨɹɧɧɨɝɨ, ɬɚɤ ɢ ɜ ɬɹɝɨɜɵɯ ɞɜɢɝɚɬɟɥɹɯ  ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ. 
Ʉɨɧɬɪɨɥɶ ɬɟɦɩɟɪɚɬɭɪɵ ɚɤɬɢɜɧɨɣ ɱɚɫɬɢ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɹɝɨɜɵɯ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦ, ɬɚɤ ɤɚɤ ɩɨɡɜɨɥɢɬ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɫɬɚɪɟɧɢɟ 
ɢɡɨɥɹɰɢɢ ɢ ɩɪɟɞɭɩɪɟɠɞɚɬɶ ɨɬɤɚɡɵ. 

ȼ ɫɬɚɬɶɟ ɩɪɟɞɫɬɚɜɥɟɧ ɪɚɫɱɟɬ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɝɪɟɜɚ ɚɫɢɧɯɪɨɧɧɨɝɨ ɬɹɝɨɜɨɝɨ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ (ɌȺȾ) ɞɜɭɦɹ ɦɟɬɨɞɚɦɢ.  

ɉɟɪɜɵɣ ɦɟɬɨɞ ɹɜɥɹɟɬɫɹ ɬɟɩɥɨɜɨɣ ɪɚɫɱɟɬ ɩɨ ɤɥɚɫɫɢɱɟɫɤɨɣ ɦɟɬɨɞɢɤɟ ɪɚɫɱɟɬɚ. Ⱦɥɹ 
ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɪɚɫɱɟɬɚ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɝɪɟɜɚ ɞɜɢɝɚɬɟɥɹ ɜɵɩɨɥɧɟɧ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɪɚɫɱɟɬɚ ɬɹɝɨɜɨɝɨ ɚɫɢɧɯɪɨɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ. Ɋɚɫɱɟɬ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 
ɩɪɢɦɟɪɟ ɬɹɝɨɜɨɝɨ ɞɜɢɝɚɬɟɥɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɦɚɪɤɢ ȺȾ917ɍɏɅ1. 

ɋɬɪɭɤɬɭɪɚ ɭɫɥɨɜɧɨɝɨ ɨɛɨɡɧɚɱɟɧɢɹ ɌȺȾ – ȺȾ917ɍɏɅ1: 
ɌȺȾ - ɬɹɝɨɜɵɣ ɚɫɢɧɯɪɨɧɧɵɣ ɞɜɢɝɚɬɟɥɶ 
Ʉɥɢɦɚɬɢɱɟɫɤɨɟ ɢɫɩɨɥɧɟɧɢɟ (ɍ) ɢ ɤɚɬɟɝɨɪɢɹ ɪɚɡɦɟɳɟɧɢɹ ɩɨ ȽɈɋɌ 15150-69. 
ɍ — ɭɦɟɪɟɧɧɵɣ ɤɥɢɦɚɬ; 
ɏɅ — ɯɨɥɨɞɧɵɣ ɤɥɢɦɚɬ; 
1 — ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ. 
ɍɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ : 
ɋɬɟɩɟɧɶ ɡɚɳɢɬɵ IɊ54 ɩɨ ȽɈɋɌ 17494-87. 
ɉɟɪɜɚɹ ɩɨɡɢɰɢɹ — ɡɚɳɢɬɚ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɨɬ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɩɨɫɬɨɪɨɧɧɢɯ 

ɩɪɟɞɦɟɬɨɜ. 
5 – ɩɵɥɟɡɚɳɢɳɺɧɧɨɟ (ɧɟɤɨɬɨɪɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɵɥɢ ɦɨɠɟɬ ɩɪɨɧɢɤɚɬɶ ɜɧɭɬɪɶ, ɨɞɧɚɤɨ 

ɷɬɨ ɧɟ ɧɚɪɭɲɚɟɬ ɪɚɛɨɬɭ ɭɫɬɪɨɣɫɬɜɚ). ɉɨɥɧɚɹ ɡɚɳɢɬɚ ɨɬ ɤɨɧɬɚɤɬɚ. 



ȼɬɨɪɚɹ ɪɨɫɫɢɣɫɤɚɹ ɦɨɥɨɞɟɠɧɚɹ ɧɚɭɱɧɚɹ ɲɤɨɥɚ-ɤɨɧɮɟɪɟɧɰɢɹ  
«ɗɧɟɪɝɟɬɢɤɚ, ɷɥɟɤɬɪɨɦɟɯɚɧɢɤɚ ɢ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɝɥɚɡɚɦɢ ɦɨɥɨɞɟɠɢ» 

ɋɟɤɰɢɹ 1. ɗɧɟɪɝɨɷɮɮɟɤɬɢɜɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɜ  ɷɥɟɤɬɪɨɦɟɯɚɧɢɤɟ 
 

 176 

ȼɬɨɪɚɹ ɩɨɡɢɰɢɹ — ɡɚɳɢɬɚ ɨɬ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɠɢɞɤɨɫɬɢ.  4 - ɡɚɳɢɬɚ ɨɬ ɛɪɵɡɝ, 
ɩɚɞɚɸɳɢɯ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ. 

ɋɩɨɫɨɛ ɦɨɧɬɚɠɚ: ɨɩɨɪɧɨ - ɨɫɟɜɨɟ ɩɨɞɜɟɲɢɜɚɧɢɟ. 
ɋɩɨɫɨɛ ɨɯɥɚɠɞɟɧɢɹ Ⱥɋ37: 
Ⱥ – ɜɨɡɞɭɯ; 
3- ɨɯɥɚɠɞɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɨɬɜɨɞɹɳɟɣ ɢ ɩɨɞɜɨɞɹɳɟɣ ɬɪɭɛɵ; 
7- ɫɩɨɫɨɛ ɩɟɪɟɦɟɳɟɧɢɹ ɯɥɚɞɨɚɝɟɧɬɚ. 
Ⱦɚɧɧɵɣ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɚɤ ɜ ɦɚɧɟɜɪɨɜɵɯ 

ɬɟɩɥɨɜɨɡɚɯ ɌɗɆ-21, ɬɚɤ ɢ ɜ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɬɟɩɥɨɜɨɡɚɯ 2Ɍɗ25Ⱥ ɢ Ɍɗ35Ⱥ. 
ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɪɚɫɱɟɬɚ ɹɜɥɹɸɬɫɹ: ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɤȼɬ; 

ɧɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ  ɨɛ/ɦɢɧ; ɦɚɤɫɢɦɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 
=2500 ɨɛ/ɦɢɧ; ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ (ɥɢɧɟɣɧɨɟ)  ȼ; ɱɢɫɥɨ ɮɚɡ ; ɱɢɫɥɨ 

ɩɚɪ ɩɨɥɸɫɨɜ p = 6; ɤɥɚɫɫ ɧɚɝɪɟɜɨɫɬɨɣɤɨɫɬɢ  ɇ; ɫɬɟɩɟɧɶ ɡɚɳɢɬɵ IP54; ɨɯɥɚɠɞɟɧɢɟ IC37; 
ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɢɫɩɨɥɧɟɧɢɟ IM9001. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɪɚɫɱɟɬɚ ɬɹɝɨɜɨɝɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 
ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɫɥɟɞɭɸɳɢɟ ɪɚɫɱɟɬɵ: ɪɚɫɱɟɬ ɦɚɝɧɢɬɧɨɣ ɰɟɩɢ; ɪɚɫɱɟɬ 
ɢɧɞɭɤɬɢɜɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ; ɨɩɪɟɞɟɥɟɧɢɟ ɬɨɤɨɜ  ɜɵɫɲɢɯ ɝɚɪɦɨɧɢɱɟɫɤɢɯ ɢ 
ɫɨɡɞɚɜɚɟɦɵɯ ɢɦɢ ɩɨɬɟɪɶ; ɩɨɫɬɪɨɟɧɢɟ ɤɪɭɝɨɜɨɣ ɞɢɚɝɪɚɦɦɵ; ɪɚɫɱɟɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɪɚɫɱɟɬɚ ɛɵɥ ɜɵɩɨɥɧɟɧ ɬɟɩɥɨɜɨɣ ɪɚɫɱɟɬ ɩɨ 
ɤɥɚɫɫɢɱɟɫɤɨɣ ɦɟɬɨɞɢɤɟ [1]. ȼ ɪɟɡɭɥɶɬɚɬɟ ɬɟɩɥɨɜɨɝɨ ɪɚɫɱɟɬɚ ɩɨ ɤɥɚɫɫɢɱɟɫɤɨɣ ɦɟɬɨɞɢɤɟ 
ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɝɪɟɜɚ ɫɨɫɬɚɜɢɥɚ: 

 = 152,37 0C, ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
0C. 

ȼɬɨɪɨɣ ɦɟɬɨɞ ɪɚɫɱɟɬɚ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɝɪɟɜɚ ɬɹɝɨɜɨɝɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɩɟɪɟɦɟɧɧɨɝɨ 
ɬɨɤɚ - ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɜ ɩɪɨɝɪɚɦɦɧɨɣ ɫɪɟɞɟ ELCUT. ɂɫɩɨɥɶɡɭɟɦɵɣ ɧɚɦɢ ɩɚɤɟɬ ELCUT  
ɩɨɡɜɨɥɹɟɬ ɜɵɩɨɥɧɹɬɶ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɦɟɬɨɞɨɦ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɞɜɭɯɦɟɪɧɵɯ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ, ɬɟɩɥɨɜɵɯ ɢ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɥɟɣ. 

Ɋɟɲɟɧɢɟ ɡɚɞɚɱɢ ɧɚ ɧɚɝɪɟɜ ɜɤɥɸɱɚɟɬ ɧɟɫɤɨɥɶɤɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯɦ ɲɚɝɨɜ:  
1. ȼɵɛɨɪ ɬɢɩɚ ɪɟɲɚɟɦɨɣ ɡɚɞɚɱɢ. 
2. ȼɵɛɨɪ ɤɥɚɫɫɚ ɡɚɞɚɱɢ (ɩɥɨɫɤɚɹ).  
3. ɋɨɡɞɚɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɦɨɞɟɥɢ (ɱɟɪɬɟɠ ɨɛɴɟɤɬɚ).  
4. Ɂɚɞɚɧɢɟ ɫɜɨɣɫɬɜ ɦɚɬɟɪɢɚɥɨɜ. 
5. Ɂɚɞɚɧɢɟ ɝɪɚɧɢɱɧɵɯ ɭɫɥɨɜɢɣ  
6. ɉɨɫɬɪɨɟɧɢɟ ɫɟɬɤɢ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ.  
7. Ɋɟɲɟɧɢɟ ɡɚɞɚɱɢ.  
8. Ɉɛɪɚɛɨɬɤɚ ɪɟɡɭɥɶɬɚɬɨɜ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɝɪɟɜɚ ɜ ɩɪɨɝɪɚɦɦɧɨɣ ɫɪɟɞɟ ɫɨɫɬɚɜɢɥɢ ɚɥɝɨɪɢɬɦ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫ. 1. 



ȼɬɨɪɚɹ ɪɨɫɫɢɣɫɤɚɹ ɦɨɥɨɞɟɠɧɚɹ ɧɚɭɱɧɚɹ ɲɤɨɥɚ-ɤɨɧɮɟɪɟɧɰɢɹ  
«ɗɧɟɪɝɟɬɢɤɚ, ɷɥɟɤɬɪɨɦɟɯɚɧɢɤɚ ɢ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɝɥɚɡɚɦɢ ɦɨɥɨɞɟɠɢ» 
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Ɋɢɫ. 1. Ɉɛɳɢɣ ɚɥɝɨɪɢɬɦ ɪɚɫɱɟɬɚ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɨɥɹ ɌȺȾ 

 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɟɲɟɧɢɹ ɬɟɩɥɨɜɨɣ ɡɚɞɚɱɢ ɛɵɥɚ ɩɨɥɭɱɟɧɚ ɤɚɪɬɢɧɚ ɭɫɬɚɧɨɜɢɜɲɟɝɨɫɹ 

ɬɟɩɥɨɜɨɝɨ ɫɨɫɬɨɹɧɢɹ ɬɹɝɨɜɨɝɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɞɥɹ ɧɨɦɢɧɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɪɚɛɨɬɵ. 
ɇɚ ɪɢɫ.2 ɩɨɤɚɡɚɧɚ ɦɨɞɟɥɶ ɨɞɧɨɣ ɱɟɬɜɟɪɬɨɣ ɱɚɫɬɢ ɞɜɢɝɚɬɟɥɹ ɜ ELCUT. 
 

 
Ɋɢɫ. 2. Ɇɨɞɟɥɶ ɱɟɬɜɟɪɬɢ ɞɜɢɝɚɬɟɥɹ 

 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɞɜɢɝɚɬɟɥɟ, ɩɨɥɭɱɢɥɢ 

ɬɟɦɩɟɪɚɬɭɪɧɭɸ ɤɚɪɬɢɧɭ ɩɨɥɹ ɬɹɝɨɜɨɝɨ ɞɜɢɝɚɬɟɥɹ, ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɚ ɪɢɫ.3. 
Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɝɪɟɜɚ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɞɜɢɝɚɬɟɥɹ ɩɨ ɞɚɧɧɵɦ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜ 
ɩɪɨɝɪɚɦɦɟ ELCUT ɫɨɫɬɚɜɢɥɚ 417 Ʉ, ɱɬɨ ɫɨɫɬɚɜɥɹɟɬ 1440ɋ. 



ȼɬɨɪɚɹ ɪɨɫɫɢɣɫɤɚɹ ɦɨɥɨɞɟɠɧɚɹ ɧɚɭɱɧɚɹ ɲɤɨɥɚ-ɤɨɧɮɟɪɟɧɰɢɹ  
«ɗɧɟɪɝɟɬɢɤɚ, ɷɥɟɤɬɪɨɦɟɯɚɧɢɤɚ ɢ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɝɥɚɡɚɦɢ ɦɨɥɨɞɟɠɢ» 

ɋɟɤɰɢɹ 1. ɗɧɟɪɝɨɷɮɮɟɤɬɢɜɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɜ  ɷɥɟɤɬɪɨɦɟɯɚɧɢɤɟ 
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Ɋɢɫ. 3. Ɍɟɦɩɟɪɚɬɭɪɧɚɹ ɤɚɪɬɢɧɚ ɩɨɥɹ ɬɹɝɨɜɨɝɨ ɞɜɢɝɚɬɟɥɹ 

 
Ɋɟɡɭɥɶɬɚɬɨɦ ɩɪɨɜɟɞɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɫɬɚɥɨ ɨɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɝɪɟɜɚ 

ɬɹɝɨɜɨɝɨ ɚɫɢɧɯɪɨɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ. ɉɪɢ ɪɚɫɱɟɬɟ ɩɨ ɤɥɚɫɫɢɱɟɫɤɨɣ ɦɟɬɨɞɢɤɟ, ɬɟɦɩɟɪɚɬɭɪɚ 
ɧɚɝɪɟɜɚ ɫɨɫɬɚɜɢɥɚ 152.370C . ɑɬɨ ɠɟ ɤɚɫɚɟɬɫɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɟɩɥɨɜɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜ 
ɩɪɨɝɪɚɦɦɧɨɣ ɫɪɟɞɟ ELCUT, ɬɨ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɝɪɟɜɚ ɩɨɥɭɱɢɥɚɫɶ ɪɚɜɧɨɣ 1440C. Ɋɚɡɧɨɫɬɶ 
ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɚ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɛɨɥɟɟ 5%. Ɍɚɤ ɠɟ 
ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɞɨɫɬɨɢɧɫɬɜɚɯ ɢ ɧɟɞɨɫɬɚɬɤɚɯ ɩɪɢɦɟɧɹɟɦɵɯ ɦɟɬɨɞɨɜ ɪɚɫɱɟɬɚ 
ɬɟɦɩɟɪɚɬɭɪɵ.  

ELCUT ɦɨɠɟɬ ɜɵɩɨɥɧɹɬɶ ɥɢɧɟɣɧɵɣ ɢ ɧɟɥɢɧɟɣɧɵɣ ɫɬɚɰɢɨɧɚɪɧɵɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ 
ɚɧɚɥɢɡ ɜ ɩɥɨɫɤɨɣ ɢ ɨɫɟɫɢɦɦɟɬɪɢɱɧɨɣ ɩɨɫɬɚɧɨɜɤɟ. ɋɢɥɶɧɨɣ ɫɬɨɪɨɧɨɣ ELCUT ɹɜɥɹɟɬɫɹ 
ɧɟɨɛɵɱɧɨ ɜɵɫɨɤɚɹ ɫɤɨɪɨɫɬɶ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ, ɱɬɨ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɥɚɫɫɢɱɟɫɤɢɦ 
ɦɟɬɨɞɨɦ ɩɨɡɜɨɥɹɟɬ ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɹ  ɪɚɫɱɟɬɚ. ELCUT ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɛɨɝɚɬɵɣ ɧɚɛɨɪ 
ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɥɹ ɩɪɨɫɦɨɬɪɚ ɢ ɚɧɚɥɢɡɚ ɪɟɡɭɥɶɬɚɬɨɜ ɪɟɲɟɧɢɹ. Ⱦɥɹ ɢɡɨɛɪɚɠɟɧɢɹ 
ɤɚɪɬɢɧɵ ɩɨɥɹ ɩɪɢɦɟɧɹɟɬɫɹ ɰɜɟɬɨɜɚɹ ɡɚɥɢɜɤɚ, ɥɢɧɢɢ ɪɚɜɧɨɝɨ ɭɪɨɜɧɹ, ɩɨɥɟ ɜɟɤɬɨɪɨɜ. 
Ɍɚɤɠɟ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɞɨɫɬɨɢɧɫɬɜɨɦ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɨɥɭɱɟɧɢɹ ɩɨɥɧɨɣ ɤɚɪɬɢɧɵ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɨɥɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ. ELCUT ɩɨɡɜɨɥɹɟɬ 
ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɥɨɤɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɝɪɟɜɚ. 

Ʉɥɚɫɫɢɱɟɫɤɢɣ ɦɟɬɨɞ ɪɚɫɱɟɬɚ, ɤɚɤ ɢ ɦɟɬɨɞ, ɩɨɫɪɟɞɫɬɜɨɦ ɦɨɞɟɥɢɪɨɜɚɧɢɹ  ɜ 
ɩɪɨɝɪɚɦɦɧɨɣ ɫɪɟɞɟ ɢɦɟɟɬ ɫɜɨɢ ɩɥɸɫɵ ɢ ɦɢɧɭɫɵ. Ⱦɨɫɬɨɢɧɫɬɜɨɦ ɹɜɥɹɟɬɫɹ ɬɨɱɧɨɫɬɶ 
ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ. Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɨɬɧɨɫɹɬɫɹ, ɭɜɟɥɢɱɟɧɢɟ ɜɪɟɦɟɧɢ ɪɚɫɱɟɬɚ 
ɬɟɦɩɟɪɚɬɭɪɵ, ɚ ɬɚɤ ɠɟ ɨɬɫɭɬɫɬɜɢɟ ɩɨɥɧɨɣ ɤɚɪɬɢɧɵ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɨɥɹ ɞɜɢɝɚɬɟɥɹ.  
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