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*ȼɨɥɝɨɞɨɧɫкɢɣ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫкɢɣ ɢɧɫɬɢɬɭɬ – ɮɢɥɢɚɥ ɇɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨвɚɬɟɥɶɫкɨɝɨ 

ɹɞɟɪɧɨɝɨ ɭɧɢвɟɪɫɢɬɟɬɚ (МɂɎɂ), ȼɨɥɝɨɞɨɧɫк, Ɋɨɫɫɢɹ 
**Ⱦɨɧɫкɨɣ ɝɨɫɭɞɚɪɫɬвɟɧɧɵɣ ɬɟɯɧɢɱɟɫкɢɣ ɭɧɢвɟɪɫɢɬɟɬ (ȾȽɌɍ), Ɋɨɫɬɨв-ɧɚ-Ⱦɨɧɭ, Ɋɨɫɫɢɹ 

 
ȼ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɵ ɦɟɬɨɞики кɨɧɬɪɨɥɹ ɝɟɨɦɟɬɪиɱɟɫкиɯ ɩɚɪɚɦɟɬɪɨɜ ɫɬɚɩɟɥɹ-

кɚɥиɛɪɚɬɨɪɚ ɬɟɩɥɨɜɵɞɟɥɹɸɳиɯ ɫɛɨɪɨк (Ɍȼɋ), иɫɩɨɥɶɡɭɟɦɵɯ ɜ ɪɟɚкɬɨɪɟ ȼȼɗɊ-1000 ɞɥɹ 
ɮɨɪɦиɪɨɜɚɧиɹ ɭɩɪɚɜɥɹɟɦɨɣ ɹɞɟɪɧɨɣ ɪɟɚкɰии и ɩɨɥɭɱɟɧиɹ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝии. ȼɚɪиɚɧɬɵ 
ɬɟɯɧɨɥɨɝиɣ кɨɧɬɪɨɥɹ ɪɟɚɥиɡɭɸɬɫɹ ɩɪи ɞɨɩɭɳɟɧии ɬɟɩɥɨɜɵɞɟɥɹɸɳиɯ ɫɛɨɪɨк ɞɥɹ 
ɭɫɬɚɧɨɜки иɯ ɜ ɪɟɚкɬɨɪɟ, ɧɚ ɫɬɚɞии ɦɨɧɬɚɠɚ ɚɬɨɦɧɨɣ ɫɬɚɧɰии (Ⱥɋ) и ɟɟ ɷкɫɩɥɭɚɬɚɰии.  
 

Ʉɥɸɱɟвɵɟ ɫɥɨвɚ: ɚɬɨɦɧɚɹ ɫɬɚɧɰиɹ, ɬɟɩɥɨɜɵɞɟɥɹɸɳɚɹ ɫɛɨɪкɚ, кɨɧɬɪɨɥɶɧɵɟ иɡɦɟɪɟɧиɹ, 
ɫɨɨɫɧɨɫɬɶ, ɪɚɫɩɨɥɨɠɟɧиɟ, ɨɲиɛкɚ иɡɦɟɪɟɧиɹ, ɫɪɟɞɫɬɜɨ иɡɦɟɪɟɧиɹ. 
 

Пɨɫɬɭɩиɥɚ ɜ ɪɟɞɚкɰиɸ 26.10.2018 

Пɨɫɥɟ ɞɨɪɚɛɨɬки 19.11.2018 

Пɪиɧɹɬɚ к ɩɭɛɥикɚɰии 11.12.2018 
 

Ɍɟɩɥɨɜɵɞɟɥɹɸɳɚɹ ɫɛɨɪкɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɨɥɭɱɟɧиɹ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝии ɜ 
ɹɞɟɪɧɨɦ ɪɟɚкɬɨɪɟ ɡɚ ɫɱёɬ ɨɫɭɳɟɫɬɜɥɟɧиɹ ɭɩɪɚɜɥɹɟɦɨɣ ɹɞɟɪɧɨɣ ɪɟɚкɰии. Ɍȼɋ ɪɟɚкɬɨɪɚ 
ȼȼɗɊ-1000 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ кɨɧɫɬɪɭкɰиɸ, иɦɟɸɳɭɸ ɜ ɝɨɪиɡɨɧɬɚɥɶɧɨɦ ɫɟɱɟɧии 
ɝɚɛɚɪиɬɧɵɣ ɲɟɫɬиɝɪɚɧɧик ɩɪɚɜиɥɶɧɨɣ ɮɨɪɦɵ, ɩɪи ɷɬɨɦ ɟɝɨ ɩɪɨɞɨɥɶɧɚɹ ɨɛɳɚɹ ɞɥиɧɚ 
4570 ɦ (ɪиɫ. 1).  

ȼ ɜɟɪɯɧɟɣ и ɧиɠɧɟɣ ɱɚɫɬɹɯ Ɍȼɋ ɭɫɬɚɧɨɜɥɟɧɵ кɨɧɰɟɜɵɟ ɞɟɬɚɥи, ɫɥɭɠɚɳиɟ ɞɥɹ 
ɮикɫɚɰии кɚɫɫɟɬɵ ɜ ɭɫɬɚɧɨɜɨɱɧɵɯ ɝɧёɡɞɚɯ ɚкɬиɜɧɨɣ ɡɨɧɵ. ȼɟɪɯɧɹɹ кɨɧɰɟɜɚɹ ɞɟɬɚɥɶ 
(ɝɨɥɨɜкɚ) ɨɛɟɫɩɟɱиɜɚɟɬ ɜɡɚиɦɨɞɟɣɫɬɜиɟ ɫ ɜɧɭɬɪи-кɨɪɩɭɫɧɵɦи ɭɫɬɪɨɣɫɬɜɚɦи ɪɟɚкɬɨɪɚ 
и ɩɨɞɠɚɬиɟ Ɍȼɋ ɨɬ ɜɫɩɥɵɬиɹ, ɚ ɬɚкɠɟ ɪɚɡɴёɦɧɨɟ ɫɨɟɞиɧɟɧиɟ ɫ кɚɪкɚɫɨɦ Ɍȼɋ. ɇиɠɧɹɹ 
кɨɧɰɟɜɚɹ ɞɟɬɚɥɶ (ɯɜɨɫɬɨɜик) ɨɛɟɫɩɟɱиɜɚɟɬ ɡɚɞɚɧɧɨɟ ɦɟɫɬɨɩɨɥɨɠɟɧиɟ кɚɫɫɟɬɵ ɜ 
ɚкɬиɜɧɨɣ ɡɨɧɟ, ɚ ɬɚкɠɟ ɨɪɝɚɧиɡɚɰиɸ ɩɪɨɬɨкɚ ɬɟɩɥɨɧɨɫиɬɟɥɹ.  

 

 
Ɋиɫɭɧɨк 1 – ɋɯɟɦɚ Ɍȼɋ ДFA scheme] 

 

Ⱦɥɹ ɞɨɩɭɫкɚ ɭɫɬɚɧɨɜки Ɍȼɋ ɜ ɪɟɚкɬɨɪ, ɫɛɨɪкɚ ɩɪɨɯɨɞиɬ кɨɧɬɪɨɥɶ ɟɟ 
ɝɟɨɦɟɬɪиɱɟɫкиɯ ɩɚɪɚɦɟɬɪɨɜ ɜ ɭɡɥɟ ɫɜɟɠɟɝɨ ɬɨɩɥиɜɚ (ɍɋɌ) ɚɬɨɦɧɨɣ ɫɬɚɧɰии Д1-5Ж. Ⱦɥɹ 

https://ru.wikipedia.org/wiki/%D0%AF%D0%B4%D0%B5%D1%80%D0%BD%D1%8B%D0%B9_%D1%80%D0%B5%D0%B0%D0%BA%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D0%BF%D0%BD%D0%B0%D1%8F_%D1%8F%D0%B4%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D1%8F


94 ПɂɆɒɂɇ и ɞɪ. 
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ɷɬɨɝɨ иɫɩɨɥɶɡɭɸɬ ɫɩɟɰиɚɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧиɟ – ɫɬɚɩɟɥɶ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɜ ɍɋɌ. 
ɋɬɚɩɟɥɶ – ɷɬɨ ɬɟɯɧɨɥɨɝиɱɟɫкɨɟ ɨɛɨɪɭɞɨɜɚɧиɟ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ кɨɧɬɪɨɥɹ 
ɝɟɨɦɟɬɪиɱɟɫкиɯ ɩɚɪɚɦɟɬɪɨɜ ɬɟɩɥɨɜɵɞɟɥɹɸɳиɯ ɫɛɨɪɨк. ȿɝɨ иɫɩɨɥɶɡɨɜɚɧиɟ 
ɨɛɟɫɩɟɱиɜɚɟɬ кɨɧɬɪɨɥɶ ɪɚɡɦɟɪɨɜ, ɮɨɪɦɵ и ɜɡɚиɦɧɨɝɨ ɪɚɫɩɨɥɨɠɟɧиɹ ɩɨɜɟɪɯɧɨɫɬɟɣ, 
кɨɧɬɪɨɥиɪɭɟɦɵɯ Ɍȼɋ. Пɪɨɜɟɪкɭ ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɭɬɟɦ ɩɪɨɩɭɫкɚɧиɹ кɚɫɫɟɬɵ ɱɟɪɟɡ 19 

кɨɧɫɨɥɟɣ, ɡɚкɪɟɩɥɟɧɧɵɯ ɧɚ ɫɬɚɥɶɧɨɣ ɪɚɦɟ (ɪиɫ. 2). Фɨɪɦɚ ɜɧɭɬɪɟɧɧиɯ ɩɨɜɟɪɯɧɨɫɬɟɣ 
кɨɧɫɨɥɟɣ ɩɨɜɬɨɪɹɟɬ ɮɨɪɦɭ кɚɫɫɟɬɵ. Пɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɯɨɠɞɟɧиɹ Ɍȼɋ ɱɟɪɟɡ ɫɬɚɩɟɥɶ 
ɩɪɨиɡɜɨɞɹɬ ɨɬɛɪɚкɨɜкɭ ɬɟɩɥɨɜɵɞɟɥɹɸɳиɯ ɫɛɨɪɨк.  

 

 
Ɋиɫɭɧɨк 2 – ɋɯɟɦɚ ɭɫɬɪɨɣɫɬɜɚ ɫɬɚɩɟɥɹ (1 – ɫɬɚɥɶɧɚɹ кɨɧɫɨɥɶ; 2 – ɩɥɚɫɬикɨɜɚɹ ɜɫɬɚɜкɚ ɫ ɰɟɧɬɪɚɥɶɧɵɦ 
ɨɬɜɟɪɫɬиɟɦ ɩɪɚɜиɥɶɧɨɣ ɲɟɫɬиɝɪɚɧɧɨɣ ɮɨɪɦɵ) ДBОЫЭС ХКвШЮЭ (1 – steel console; 2 – plastic insert with a 

central hole of regular hexagonal shape)] 

  

ȽȿɈɆȿɌɊɂə ɋɌȺПȿɅə ɂ ɌɊȿȻɈȼȺɇɂə Ʉ ɇȿɃ 

ɋɬɚɩɟɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɬɚɥɶɧɭɸ ɪɚɦɭ, ɜ ɩɨɩɟɪɟɱɧɨɦ ɫɟɱɟɧии 
ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɮɨɪɦɵ, ɫ ɩɪиɫɩɨɫɨɛɥɟɧиɹɦи ɞɥɹ кɪɟɩɥɟɧиɹ 20-ɬи кɪɨɧɲɬɟɣɧɨɜ. 
Ʉɚɠɞɵɣ кɪɨɧɲɬɟɣɧ иɦɟɟɬ ɩɥɚɫɬикɨɜɭɸ ɜɫɬɚɜкɭ, ɫкɜɨɡɧɨɟ ɜɧɭɬɪɟɧɧɟɟ ɨɬɜɟɪɫɬиɟ 
кɨɬɨɪɨɣ иɦɟɟɬ ɮɨɪɦɭ ɩɪɚɜиɥɶɧɨɝɨ ɲɟɫɬиɝɪɚɧɧикɚ. ɇɨɦиɧɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧиɟ  
ɦɟɠɞɭ ɩɪɨɬиɜɨɩɨɥɨɠɧɵɦи ɫɬɨɪɨɧɚɦи ɲɟɫɬиɝɪɚɧɧикɚ ɫɨɫɬɚɜɥɹɟɬ 235,5 ɦɦ. Фɨɪɦɚ 
ɫкɜɨɡɧɨɝɨ ɨɬɜɟɪɫɬиɹ, ɩɥɚɫɬикɨɜɨɣ ɜɫɬɚɜки, ɩɨɫɥɟɞɧɟɝɨ 20-ɝɨ кɪɨɧɲɬɟɣɧɚ - 

ɨкɪɭɠɧɨɫɬɶ ɞиɚɦɟɬɪɨɦ 195 ɦɦ. Ɉɛɳɚɹ ɞɥиɧɚ ɫɬɚɩɟɥɹ ɫɨɫɬɚɜɥɹɟɬ 4,351 ɦ. Ɉɧ кɪɟɩиɬɫɹ  
ɧɚ ɭɪɨɜɧɟ ɫɟɞɶɦɨɝɨ кɪɨɧɲɬɟɣɧɚ ɩɪи ɩɨɦɨɳи кɨɧɫɨɥɟɣ (ɱɟɬɵɪɶɦɹ  
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ɸɫɬиɪɨɜɨɱɧɵɦи ɛɨɥɬɚɦи) к ɫиɫɬɟɦɟ ɦɟɬɚɥɥиɱɟɫкиɯ ɛɚɥɨк, ɨɩиɪɚɸɳиɯɫɹ ɧɚ ɫɬɚɥɶɧɵɟ 
кɨɧɫɬɪɭкɰии ɫɬɟɥɥɚɠɚ ɱɟɯɥɨɜ Ɍȼɋ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɜ ɍɋɌ. 

Ɍɟɯɧиɱɟɫкиɟ ɬɪɟɛɨɜɚɧиɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ к ɝɟɨɦɟɬɪии ɫɬɚɩɟɥɹ:  
  ɜɟɥиɱиɧɚ ɨɬкɥɨɧɟɧиɹ ɨɬ ɜɟɪɬикɚɥи ɨɛɳɟɣ ɨɫи ɨɬɜɟɪɫɬиɣ кɪɨɧɲɬɟɣɧɨɜ  

ɧɟ ɛɨɥɟɟ 0,2 ɦɦ; 

  ɭкɥɨɧɟɧиɟ ɨɬ ɨɫи ɥɸɛɨɝɨ кɪɨɧɲɬɟɣɧɚ ɧɟ ɛɨɥɟɟ 0,2 ɦɦ; 

  ɫɨɨɫɧɨɫɬɶ кɪɨɧɲɬɟɣɧɨɜ кɨɧɬɪɨɥиɪɭɟɬɫɹ кɚɥиɛɪ-иɦиɬɚɬɨɪɨɦ 61-816730. 

Ʉɚɥиɛɪ-иɦиɬɚɬɨɪ ɞɨɥɠɟɧ ɫɜɨɛɨɞɧɨ ɩɪɨɯɨɞиɬɶ ɱɟɪɟɡ ɜɫɟ ɨɬɜɟɪɫɬиɹ ɩɨɞ ɫɨɛɫɬɜɟɧɧɵɦ 
ɜɟɫɨɦ. Ɂɚɡɨɪ ɦɟɠɞɭ ɜɫɟɦи ɩɥɨɫкɨɫɬɹɦи ɲɟɫɬиɝɪɚɧɧикɨɜ кɪɨɧɲɬɟɣɧɨɜ и кɚɥиɛɪ-

иɦиɬɚɬɨɪɨɦ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ 0,1 ɦɦ.  

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧиɹ ɬɨɱɧɨɫɬи ɨɩɪɟɞɟɥɟɧиɹ ɝɟɨɦɟɬɪиɱɟɫкиɯ ɩɚɪɚɦɟɬɪɨɜ ɫɬɚɩɟɥɹ ɫ 
ɭɱɟɬɨɦ ɜɵɲɟɩɟɪɟɱиɫɥɟɧɧɵɯ ɬɟɯɧиɱɟɫкиɯ ɬɪɟɛɨɜɚɧиɣ к ɧɟɦɭ ɬɨɱɧɨɫɬɶ ɝɟɨɞɟɡиɱɟɫкиɯ 
иɡɦɟɪɟɧиɣ mi   ɨɩɪɟɞɟɥɹɥɚɫɶ ɜ ɫɨɨɬɜɟɬɫɬɜии ɫ ɮɨɪɦɭɥɨɣ (1): 

 

                                                             mi   = C  ɬɟɯ ,                                                           (1) 

  

ɝɞɟ C – кɨɷɮɮиɰиɟɧɬ ɨɛɟɫɩɟɱɟɧиɹ ɬɨɱɧɨɫɬи; 
 ɬɟɯ – ɬɟɯɧɨɥɨɝиɱɟɫкɨɟ ɨɬкɥɨɧɟɧиɟ. 

Пɪиɧиɦɚɹ ɋ = 0.2 и ɬɟɯ = 0.2 ɦɦ, иɦɟɟɦ mi = 0.04 ɦɦ.  

Ⱦɥɹ кɨɧɬɪɨɥɹ ɜɟɪɬикɚɥɶɧɨɫɬи и ɫɨɨɫɧɨɫɬи кɪɨɧɲɬɟɣɧɨɜ ɩɪɟɞɥɨɠɟɧɵ ɬɟɯɧɨɥɨɝии 
иɡɦɟɪɟɧиɣ, кɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɞɨɫɬиɱɶ ɬɪɟɛɭɟɦɭɸ ɬɨɱɧɨɫɬɶ и ɭɱɟɫɬɶ ɫɩɟɰиɮикɭ 
ɞɚɧɧɨɝɨ ɜиɞɚ ɪɚɛɨɬ. 

 

ɄɈɇɌɊɈɅɖ ȽȿɈɆȿɌɊɂɂ ɋɌȺПȿɅə ПɊɂ ȿȽɈ ɆɈɇɌȺɀȿ. 
ɌȿɏɇɈɅɈȽɂə ПɊȿȾȼȺɊɂɌȿɅɖɇɈȽɈ ɄɈɇɌɊɈɅə Ɉɋɂ ɋɌȺПȿɅə 

Ⱦɚɧɧɚɹ ɬɟɯɧɨɥɨɝиɹ кɨɧɬɪɨɥɹ ɨɫɧɨɜɚɧɚ ɧɚ иɫɩɨɥɶɡɨɜɚɧии ɩɪиɛɨɪɚ ɜɟɪɬикɚɥɶɧɨɝɨ 
ɩɪɨɟкɬиɪɨɜɚɧиɹ PГL-100, ɬɟɯɧиɱɟɫкиɟ ɯɚɪɚкɬɟɪиɫɬики кɨɬɨɪɨɝɨ ɩɪиɜɟɞɟɧɵ  
ɜ ɬɚɛɥиɰɟ 1, и кɨɦɩɚɪиɪɨɜɚɧɧɨɣ ɫɬɚɥɶɧɨɣ ɥиɧɟɣкɟ.  

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɩɪиɛɥиɠɟɧɧɨ ɨɩɪɟɞɟɥɹɸɬ ɨɫɶ ɫɬɚɩɟɥɹ и ɩɨɥɨɠɟɧиɟ ɟɟ ɩɪɨɟкɰии 
ɧɚ ɩɨɥɚɯ ɍɋɌ. Ⱦɥɹ ɷɬɨɝɨ ɩɪи ɩɨɦɨɳи ɥɚɡɟɪɧɨɝɨ ɩɪиɛɨɪɚ ɜɟɪɬикɚɥɶɧɨɝɨ 
ɩɪɨɟкɬиɪɨɜɚɧиɹ ɬиɩɚ Limca, ɩɪɨɟɰиɪɨɜɚɧиɟɦ ɟɝɨ ɥɚɡɟɪɧɨɝɨ ɥɭɱɚ ɨɬ ɝɪɚɧɟɣ ɜɟɪɯɧиɯ 
кɪɨɧɲɬɟɣɧɨɜ, ɪɟɝиɫɬɪиɪɭɸɬ ɩɨɥɨɠɟɧиɟ ɲɟɫɬи ɫиɦɦɟɬɪиɱɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɬɨɱɟк ɧɚ 
ɩɨɥɚɯ ɫɩɟɰкɨɪɩɭɫɚ. Пɟɪɟɫɟɱɟɧиɟ ɥиɧиɣ, ɫɨɟɞиɧɹɸɳиɯ ɩɪɨɬиɜɨɥɟɠɚɳиɟ ɬɨɱки, ɞɚɸɬ 
ɩɪиɛɥиɠɟɧɧɨɟ ɩɨɥɨɠɟɧиɟ ɩɪɨɟкɰии ɨɫи ɫɬɚɩɟɥɹ. 

 
Ɍɚɛɥиɰɚ 1 – Ɍɟɯɧиɱɟɫкиɟ ɯɚɪɚкɬɟɪиɫɬики PZL-100 [Technical characteristics of PZL-100] 

№ 

ɩ/ɩ 
Ɍɟɯɧиɱɟɫкиɟ ɯɚɪɚкɬɟɪиɫɬики Пɚɪɚɦɟɬɪɵ 

1 

2 

3 

4 

5 

6 

7 

ɍɜɟɥиɱɟɧиɟ ɡɪиɬɟɥɶɧɨɣ ɬɪɭɛɵ, кɪɚɬ 

Ɋɚɫɫɬɨɹɧиɟ ɧɚиɦɟɧɶɲɟɝɨ ɜиɡиɪɨɜɚɧиɹ, ɦ 

ɐɟɧɚ ɞɟɥɟɧиɹ ɰиɥиɧɞɪиɱɟɫкɨɝɨ ɭɪɨɜɧɹ,  
Пɪɟɞɟɥɵ ɪɚɛɨɬɵ кɨɦɩɟɧɫɚɬɨɪɚ,  
Ɍɨɱɧɨɫɬɶ ɫɚɦɨɭɫɬɚɧɨɜки кɨɦɩɟɧɫɚɬɨɪɚ,  
Ɇɚкɫиɦɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧиɟ ɜɟɪɬикɚɥɶɧɨɝɨ ɩɪɨɟкɬиɪɨɜɚɧиɹ, ɦ 

Ɉɬɧɨɫиɬɟɥɶɧɚɹ ɨɲиɛкɚ ɜɟɪɬикɚɥɶɧɨɝɨ ɩɪɨɟкɬиɪɨɜɚɧиɹ 

31.5 

2.2 

8 

8 

2 

100 

1:100 000 

 

ɇɚɞ ɷɬɨɣ ɬɨɱкɨɣ ɭɫɬɚɧɚɜɥиɜɚɸɬ PГL-100 и ɩɪиɜɨɞɹɬ ɟɝɨ ɜ ɪɚɛɨɱɟɟ ɩɨɥɨɠɟɧиɟ.  
ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɨɩɪɟɞɟɥɹɸɬ ɩɨɥɨɠɟɧиɟ кɚɠɞɨɝɨ кɪɨɧɲɬɟɣɧɚ ɨɬɧɨɫиɬɟɥɶɧɨ 

ɩɪиɛɥиɠɟɧɧɨɣ ɨɫи ɫɬɚɩɟɥɹ, кɨɬɨɪɚɹ ɫɨɜɩɚɞɚɟɬ ɫ ɜɟɪɬикɚɥɶɧɨɣ ɜиɡиɪɧɨɣ ɨɫɶɸ 
ɩɪиɛɨɪɚ. Ⱦɥɹ ɷɬɨɝɨ ɥиɧɟɣкɭ ɭɫɬɚɧɚɜɥиɜɚɥɚɫɶ ɝɨɪиɡɨɧɬɚɥɶɧɨ и ɩɟɪɩɟɧɞикɭɥɹɪɧɨ 
кɚɠɞɨɣ ɝɪɚɧи ɲɟɫɬиɭɝɨɥɶɧикɚ, и ɩɨ ɧɟɣ ɛɟɪɭɬ ɨɬɫɱɟɬɵ (ɪиɫ. 3). 
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Ɋиɫɭɧɨк 3 – ɋɯɟɦɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬи ɭɫɬɚɧɨɜки ɥиɧɟɣки к кɚɠɞɨɣ иɡ ɝɪɚɧɟɣ  

[Installation sequence layout to each of sides] 

 

Пɪɨɝɪɚɦɦɚ ɧɚɛɥɸɞɟɧиɣ ɡɚкɥɸɱɚɥɚɫɶ ɜɨ ɜɡɹɬии ɩɨ ɥиɧɟɣкɟ ɞɜɭɯ ɨɬɫɱɟɬɨɜ ɨ, 180. 

Пɟɪɟɞ ɜɬɨɪɵɦ ɜɡɹɬиɟɦ ɨɬɫɱɟɬɚ 180 ɩɪиɛɨɪ ɩɨɜɨɪɚɱиɜɚɥɫɹ ɧɚ 180ɨ. Ɂɚ иɬɨɝɨɜɵɣ 
ɪɟɡɭɥɶɬɚɬ ɩɪиɧиɦɚɸɬ (2): 

 

                                             Мɪ = (ɨ + 180 )/2 ,                                                     (2) 

 

ɝɞɟ Мɪ – ɫɪɟɞɧиɣ иɡ ɞɜɭɯ ɨɬɫɱɟɬɨɜ, ɫɜɨɛɨɞɧɵɣ ɨɬ ɨɲиɛки ɡɚ ɧɟɞɨкɨɦɩɟɧɫɚɰиɸ ɭɝɥɚ 
ɧɚкɥɨɧɚ ɩɪиɛɨɪɚ, ɬɨ ɟɫɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳиɣ ɜɟɪɬикɚɥɶɧɨɦɭ ɩɨɥɨɠɟɧиɸ ɜиɡиɪɧɨɝɨ 
ɥɭɱɚ. 

 

Ʌиɧɟɣкɭ ɭɫɬɚɧɚɜɥиɜɚɸɬ к кɚɠɞɨɣ иɡ ɲɟɫɬи ɝɪɚɧɟɣ. Ɉɞиɧ ɩɪиɟɦ ɫɨɫɬɚɜɥɹɸɬ 
иɡɦɟɪɟɧиɹ, ɜɵɩɨɥɧɟɧɧɵɟ ɩɨ ɥиɧɟɣкɟ ɩɪи ɟɟ ɭɫɬɚɧɨɜкɟ кɨ ɜɫɟɦ ɲɟɫɬи ɝɪɚɧɹɦ. 
Пɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɭɫɬɚɧɨɜки ɩɪɨɧɭɦɟɪɨɜɚɧɚ ɰиɮɪɚɦи ɧɚ ɪиɫɭɧкɟ 3. Ⱦɥɹ ɩɨɥɭɱɟɧиɹ 
ɬɪɟɛɭɟɦɨɣ ɬɨɱɧɨɫɬи ɧɚɛɥɸɞɟɧиɣ ɧɚ кɚɠɞɨɦ кɪɨɧɲɬɟɣɧɟ ɩɪɨиɡɜɨɞɹɬ иɡɦɟɪɟɧиɹ 
ɱɟɬɵɪɶɦɹ ɩɪиɟɦɚɦи (3):  

 

                                                  �௜ = ௠˔˓√௡ ,                                                                  (3) 

 

ɝɞɟ mɫɪ – ɫɪɟɞɧɹɹ кɜɚɞɪɚɬиɱɟɫкиɹ ɨɲиɛкɚ ɨɞɧɨɝɨ ɩɪиɟɦɚ иɡɦɟɪɟɧиɣ; 

n – ɨɛɳɟɟ кɨɥиɱɟɫɬɜɨ ɩɪиɟɦɨɜ иɡɦɟɪɟɧиɣ. 
 

Пɪиɧиɦɚɹ mɫɪ = 0.1 ɦɦ и n = 4, ɩɨɥɭɱиɦ mi = 0.025 ɦɦ. 

Пɨ ɫɭɦɦɟ ɫɪɟɞɧиɯ ɡɧɚɱɟɧиɣ ɨɬɫɱɟɬɨɜ ɩɪɨɬиɜɨɩɨɥɨɠɧɵɯ ɝɪɚɧɟɣ 1-6, 2-3 и 4-5 

(ɪиɫ. 3) ɨɩɪɟɞɟɥɹɸɬ ɡɧɚɱɟɧиɟ ɜɧɭɬɪɟɧɧɟɝɨ ɪɚɫɫɬɨɹɧиɹ ɦɟɠɞɭ ɫɦɟɠɧɵɦи ɩɥɨɫкɨɫɬɹɦи 
ɝɪɚɧɟɣ (4):  

 

                                              l1-6 = Мɪ1 +  Мɪ6, 

                                              l2-3=  Мɪ2 + Мɪ3,                                                               (4) 

                                              l4-5 = Мɪ4 + Мɪ5. 
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Пɨɥɭɱɟɧɧɵɟ ɪɚɫɫɬɨɹɧиɹ ɫɪɚɜɧиɜɚɥиɫɶ ɫɨ ɡɧɚɱɟɧиɹɦи, ɨɩɪɟɞɟɥɟɧɧɵɦи 
ɦикɪɨɦɟɬɪɨɦ-ɧɭɬɪɨɦɟɪɨɦ, ɧɚɩɪиɦɟɪ, ɇɆ 50-600-0.01ɑɂɁ, ɱɬɨ ɹɜɥɹɥɨɫɶ кɨɧɬɪɨɥɟɦ 
иɡɦɟɪɟɧиɣ: 

  

                                      l1-6 = l1-6(PZL) - l1-6(ɧɭɬɪ)  , 

 

ɝɞɟ l1-6(PZL) – иɡɦɟɪɟɧиɟ ɪɚɡɦɟɪɚ ɜɵɩɨɥɧɟɧɨ PГL; 
l1-6(ɧɭɬɪ) – иɡɦɟɪɟɧиɟ ɪɚɡɦɟɪɚ ɜɵɩɨɥɧɟɧɨ ɧɭɬɪɨɦɟɪɨɦ. 

ɂɡɦɟɪɟɧиɹ ɫɱиɬɚɸɬ кɚɱɟɫɬɜɟɧɧɵɦи, ɟɫɥи l1-6  0.05 ɦɦ. 
Ɋɟɚɥиɡɚɰиɹ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝии кɨɧɬɪɨɥɹ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥиɬɶ ɭкɥɨɧɟɧиɟ ɨɬ 

ɜɟɪɬикɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧиɹ ɨɫи ɫɬɚɩɟɥɹ и ɧɟɫɨɨɫɧɨɫɬɶ кɪɨɧɲɬɟɣɧɨɜ. Ɉɛɪɚɛɨɬкɚ 
ɪɟɡɭɥɶɬɚɬɨɜ иɡɦɟɪɟɧиɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳиɦ ɩɨɪɹɞкɨɦ. Пɟɪɜɨɧɚɱɚɥɶɧɨ 
ɜɵɱиɫɥɹɸɬ ɭкɥɨɧɟɧиɟ кɚɠɞɨɝɨ кɪɨɧɲɬɟɣɧɚ ɨɬ ɜɟɪɬикɚɥɶɧɨɣ ɜиɡиɪɧɨɣ ɨɫи ɩɪиɛɨɪɚ: 

 ∆ ௝ܺ = √�ଶ + �ହ − ∆�ଵ−଺, 

 

ɝɞɟ ΔĲ1-6 = Ĳ1-( l1-6/2),                                

 

                                                               Yj = 1, 

 

ɝɞɟ j – ɧɨɦɟɪ кɪɨɧɲɬɟɣɧɚ. 
 

Пɚɪɚɦɟɬɪɵ ɧɟɜɟɪɬикɚɥɶɧɨɫɬи ɨɫи ɫɬɚɩɟɥɹ ɜɵɱиɫɥɹɥиɫɶ ɜ ɫɨɨɬɜɟɬɫɬɜии ɫ 
ɧиɠɟɩɪиɜɟɞɟɧɧɵɦи ɮɨɪɦɭɥɚɦи (5):  

                                                             x = X1  - X19  ,                                     

                                                             y = Y1  - Y19  ,                                               (5) 

 

˔˕а˒ = √хଶ + ଶ̟  . 
 

Пɚɪɚɦɟɬɪɵ ɧɟɫɨɨɫɧɨɫɬи кɪɨɧɲɬɟɣɧɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ (6): 
                                                                       

х௝ߜ                                                = ∆ ௝ܺ − ∆ܺଵଽ − ௫ ∙ �భవ−��భవ−భ ,                                

௬௝ߜ                                                                            = ∆ ௝ܻ − ∆ ଵܻଽ − ௬ ∙ �భవ−��భవ−భ,                                        (6) 

 

ɝɞɟ xj , yj – ɨɬкɥɨɧɟɧиɹ ɩɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳиɦ ɧɚɩɪɚɜɥɟɧиɹɦ ɨɫи j кɪɨɧɲɬɟɣɧɚ ɨɬ ɨɫи 
ɫɬɚɩɟɥɹ; 

L19-j,L1-19 – ɪɚɫɫɬɨɹɧиɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɨɬ 19-ɝɨ кɪɨɧɲɬɟɣɧɚ ɞɨ иɫɫɥɟɞɭɟɦɨɝɨ и ɨɬ 
ɞɟɜɹɬɧɚɞɰɚɬɨɝɨ ɞɨ ɩɟɪɜɨɝɨ. 

 

ɌȿɏɇɈɅɈȽɂə ПɊȿɐɂɁɂɈɇɇɈȽɈ ɄɈɇɌɊɈɅə ȽȿɈɆȿɌɊɂɂ ɋɌȺПȿɅə 

ȼ ɩɪɟɞɥɚɝɚɟɦɨɣ ɬɟɯɧɨɥɨɝии кɨɧɬɪɨɥɹ ɩɪиɦɟɧɹɥɫɹ ɫɩɟɰиɚɥɶɧɵɣ ɲɬɚɬиɜ, ɫ 
ɞɜɭɯкɨɨɪɞиɧɚɬɧɵɦ ɫɬɨɥикɨɦ и иɧɞикɚɬɨɪɚɦи ɱɚɫɨɜɨɝɨ ɬиɩɚ (ɪиɫ. 4), 
ɫɚɦɨɰɟɧɬɪиɪɭɸɳɟɣɫɹ ɦɚɪкɨɣ, ɫ ɧɚɧɟɫɟɧɧɨɣ ɧɚ ɧɟɣ ɞɜɭɯ кɨɨɪɞиɧɚɬɧɨɣ ɫиɫɬɟɦɨɣ 
ɲɬɪиɯɨɜ (ɪиɫ. 5), и ɩɪиɛɨɪ ɜɟɪɬикɚɥɶɧɨɝɨ ɩɪɨɟкɬиɪɨɜɚɧиɹ PГL-100.  

Ⱦɜɭɯ кɨɨɪɞиɧɚɬɧɵɣ ɫɬɨɥик иɦɟɥ ɞɜɟ ɫɬɟɩɟɧи ɫɜɨɛɨɞɵ, ɩɨɡɜɨɥɹɸɳиɣ 
ɩɟɪɟɦɟɳɚɬɶ ɫɬɨɥик ɜ ɨɪɬɨɝɨɧɚɥɶɧɵɯ ɧɚɩɪɚɜɥɟɧиɹɯ ɜ ɝɨɪиɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫкɨɫɬи. Пɪи 



98 ПɂɆɒɂɇ и ɞɪ. 

 

ȽɅɈȻȺɅɖɇȺə əȾȿɊɇȺə ȻȿɁɈПȺɋɇɈɋɌɖ, № 2(31) 2019 

ɩɨɦɨɳи иɧɞикɚɬɨɪɨɜ ɱɚɫɨɜɨɝɨ ɬиɩɚ 1 и 2 (ɪиɫ. 4) ɫ ɬɨɱɧɨɫɬɶɸ 0.01ɦɦ кɨɧɬɪɨɥиɪɭɸɬ 
ɜɟɥиɱиɧɵ ɩɟɪɟɦɟɳɟɧиɹ ɫɬɨɥикɚ ɩɨ ɷɬиɦ ɧɚɩɪɚɜɥɟɧиɹɦ. 

 
Ɋиɫɭɧɨк 4 – ɋɯɟɦɚ ɞɜɭɯ-кɨɨɪɞиɧɚɬɧɨɝɨ ɫɬɨɥикɚ ДTwo-positioning stage layout] 

 

ɇɚ ɞɜɭɯ кɨɨɪɞиɧɚɬɧɨɦ ɫɬɨɥикɟ, ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɧɚɞ ɩɪɨɟкɰиɟɣ ɩɪиɛɥиɠɟɧɧɨɣ 
ɨɫи ɫɬɚɩɟɥɹ, кɪɟɩиɥɫɹ PГL-100. 

Ɇɚɪкɚ ɩɪи ɩɨɦɨɳи ɦɟɬɚɥɥиɱɟɫкɨɣ ɨɛɨɣɦɵ, ɩɪɟɞɫɬɚɜɥɹɸɳɟɣ ɫɨɛɨɣ ɦɚɫɫиɜɧɨɟ 
кɨɥɶɰɨ, ɞиɚɦɟɬɪ кɨɬɨɪɨɝɨ ɩɪиɦɟɪɧɨ ɪɚɜɟɧ ɪɚɫɫɬɨɹɧиɸ ɦɟɠɞɭ ɩɪɨɬиɜɨɩɨɥɨɠɧɵɦи 
ɩɥɨɫкɨɫɬɹɦи ɲɟɫɬиɝɪɚɧɧикɚ кɨɧɫɨɥи, ɭɫɬɚɧɚɜɥиɜɚɸɬ ɜ ɩɥɚɫɬикɨɜɨɣ ɜɫɬɚɜкɟ 
кɪɨɧɲɬɟɣɧɚ. ɇɚ кɪɚɹɯ кɨɥɶɰɚ иɦɟɸɬɫɹ ɬɪи ɫɬɨɩɨɪɧɵɯ ɜиɧɬɚ, кɨɬɨɪɵɟ ɡɚкɪɟɩɥɹɸɬ 
ɦɚɪкɭ ɜ ɨɬɜɟɪɫɬии кɨɧɫɨɥи. 

Пɟɪɜɨɧɚɱɚɥɶɧɨ, ɦɚɪкɭ ɭɫɬɚɧɚɜɥиɜɚɸɬ ɧɚ ɩɟɪɜɨɦ кɪɨɧɲɬɟɣɧɟ (ɜɜɟɪɯɭ). ȼиɧɬɚɦи 
ɫɬɨɥикɚ ɫɨɜɦɟɳɚɸɬ ɰɟɧɬɪ ɦɚɪки ɫ ɜиɡиɪɧɨɣ ɨɫɶɸ ɩɪиɛɨɪɚ и ɛɟɪɭɬ ɞɜɚ ɨɬɫɱɟɬɚ ɩɨ 
иɧɞикɚɬɨɪɚɦ ɱɚɫɨɜɨɝɨ ɬиɩɚ, ɧɚɩɪиɦɟɪ, ɜɞɨɥɶ ɨɫи Б, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɪи ɞɜɭɯ 
ɩɨɥɨɠɟɧиɹɯ ɩɪиɛɨɪɚ 0 и 180. Ɂɚɬɟɦ ɩɨ ɬɨɣ ɠɟ ɫɯɟɦɟ ɛɟɪɭɬ ɨɬɫɱɟɬɵ ɩɨ ɨɫи В.  
 

 

                                                               

 

  

 

 

 

 

 
Ɋиɫɭɧɨк 5 – ɋɯɟɦɚ ɲɬɪиɯɨɜɨɣ ɦɚɫки ɜиɡиɪɧɨɣ ɦɚɪки ДTКЫРОЭ ЦКЫФ ХТЧО ЦКЬФ layout] 

 

Ⱦɚɥɟɟ ɭɫɬɚɧɚɜɥиɜɚɸɬ ɦɚɪкɭ ɧɚ ɧиɠɧɟɣ (19-ɨɣ) кɨɧɫɨɥи и ɛɟɪɭɬ ɨɬɫɱɟɬɵ ɩɨ 
иɧɞикɚɬɨɪɚɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɨ ɞɜɭɦ ɨɫɹɦ Б и В. Пɨ ɪɚɡɧɨɫɬи ɨɬɫɱɟɬɨɜ ɜɟɪɯɧɟɣ и 
ɧиɠɧɟɣ кɨɧɫɨɥɟɣ ɩɨɥɭɱɚɸɬ ɭкɥɨɧɟɧиɟ ɨɬ ɜɟɪɬикɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧиɹ ɫɬɚɩɟɥɹ. ɇɟ 
ɜɟɪɬикɚɥɶɧɨɫɬɶ ɭɫɬɪɚɧɹɟɬɫɹ ɩɪи ɩɨɦɨɳи ɸɫɬиɪɨɜɨɱɧɵɯ ɛɨɥɬɨɜ ɫɬɚɩɟɥɹ, ɪɟɚɥиɡɭɹ 
ɦɟɬɨɞикɭ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪиɛɥиɠɟɧиɣ ɫ ɨɛɹɡɚɬɟɥɶɧɵɦ кɨɧɬɪɨɥɟɦ ɨɫи ɫɬɚɩɟɥɹ ɧɚ 
кɚɠɞɨɦ ɲɚɝɟ ɩɪиɛɥиɠɟɧиɹ ɩɨ ɜɵɲɟɨɩиɫɚɧɧɨɣ ɦɟɬɨɞикɟ.  

ɇɟɫɨɨɫɧɨɫɬɶ кɪɨɧɲɬɟɣɧɨɜ ɨɩɪɟɞɟɥɹɥɚɫɶ ɩɭɬɟɦ ɜɵɩɨɥɧɟɧиɹ ɜɵɱиɫɥɟɧиɣ ɩɨ 
ɪɟɡɭɥɶɬɚɬɚɦ ɩɨɫɥɟɞɧɟɝɨ ɰикɥɚ иɡɦɟɪɟɧиɣ (6).  

Пɨɫɥɟ ɭɫɬɪɚɧɟɧиɹ ɧɟɜɟɪɬикɚɥɶɧɨɫɬи ɨɫи ɫɬɚɩɟɥɹ и ɞɨɜɨɞки ɩɨɥɨɠɟɧиɹ кɚɠɞɨɝɨ 
кɪɨɧɲɬɟɣɧɚ ɜɵɩɨɥɧɹɸɬ ɩɪɨɜɟɪкɭ ɫɬɚɩɟɥɹ кɚɥиɛɪ-иɦиɬɚɬɨɪɨɦ, ɩɭɬɟɦ ɩɪɨɯɨɠɞɟɧиɹ 
ɟɝɨ ɱɟɪɟɡ ɜɫɟ ɨɬɜɟɪɫɬиɹ кɪɨɧɲɬɟɣɧɨɜ ɩɨɞ ɫɨɛɫɬɜɟɧɧɵɦ ɜɟɫɨɦ. 

Пɥɨɫкɨɫɬɧɨɫɬɶ ɝɪɚɧɟɣ ɩɥɚɫɬикɨɜɵɯ ɜɫɬɚɜɨк кɪɨɧɲɬɟɣɧɨɜ кɨɧɬɪɨɥиɪɭɸɬɫɹ 
ɛɨкɨɜɵɦи ɩɨɜɟɪɯɧɨɫɬɹɦи кɚɥиɛɪ-иɦиɬɚɬɨɪɚ ɦɟɬɨɞикɨɣ кɨɧɬɚкɬɧɨɝɨ ɩɹɬɧɚ. 
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ɌȿɏɇɈɅɈȽɂə ПɊȿɐɂɁɂɈɇɇɈȽɈ ɄɈɇɌɊɈɅə ȽȿɈɆȿɌɊɂɂ ɋɌȺПȿɅə  
ɇȺ ɋɌȺȾɂɂ ɗɄɋПɅɍȺɌȺɐɂɂ 

ɋɨɝɥɚɫɧɨ ɪɭкɨɜɨɞɹɳɟɦɭ ɞɨкɭɦɟɧɬɭ (ɊȾ ɗɈ 1.1.2.99.0624-2011) ɧɚ ɫɬɚɞии 
ɷкɫɩɥɭɚɬɚɰии Ⱥɋ ɜɵɩɨɥɧɹɸɬ ɦɨɧиɬɨɪиɧɝ ɬɟɯɧиɱɟɫкɨɝɨ ɫɨɫɬɨɹɧиɹ ɫɬɪɨиɬɟɥɶɧɵɟ 
кɨɧɫɬɪɭкɰии ɡɞɚɧиɣ и ɫɨɨɪɭɠɟɧиɣ ɛɥɨкɨɜ ɧɟ ɪɟɠɟ ɱɟɦ ɨɞиɧ ɪɚɡ ɜ ɱɟɬɵɪɟ ɝɨɞɚ Д6Ж. 
Ɉɞɧɚкɨ ɩɪи ɫɟɣɫɦɨɜɨɡɞɟɣɫɬɜии ɨɛɫɥɟɞɨɜɚɧиɟ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɧɟɡɚɦɟɞɥиɬɟɥɶɧɨ. 
Пɪи ɷɬɨɦ к ɫɟɣɫɦɨɜɨɡɞɟɣɫɬɜиɸ ɫɥɟɞɭɟɬ ɨɬɧɨɫиɬɶ ɜɫɟ ɫɟɣɫɦиɱɟɫкиɟ ɫɨɛɵɬиɹ, 
ɩɪɨиɫɯɨɞɹɳиɟ ɜ ɪɟɝиɨɧɟ, ɜɨɥɧɨɜɨɟ ɜɨɡɞɟɣɫɬɜиɟ ɨɬ кɨɬɨɪɵɯ ɧɚ ɡɞɚɧиɹ и ɫɨɨɪɭɠɟɧиɹ 
ɛɥɨкɚ ɩɪɟɜɵɲɚɸɬ ɨɞиɧ ɛɚɥ ɲкɚɥɵ Ɋиɯɬɟɪɚ.  

ɂɫɯɨɞɹ иɡ кɨɧɫɬɪɭкɬиɜɧɨɝɨ ɪɟɲɟɧиɹ ɨɫɧɨɜɧɵɦ кɨɧɬɪɨɥиɪɭɟɦɵɦ ɩɚɪɚɦɟɬɪɨɦ 
ɞɥɹ ɫɬɚɩɟɥɹ ɹɜɥɹɟɬɫɹ ɟɝɨ ɜɟɪɬикɚɥɶɧɨɫɬɶ, ɩɪи ɷɬɨɦ ɫɨɨɫɧɨɫɬɶ кɪɨɧɲɬɟɣɧɨɜ ɧɟ ɦɨɠɟɬ 
ɛɵɬɶ иɡɦɟɧɟɧɚ ɫɟɣɫɦɨɜɨɡɞɟɣɫɬɜиɟɦ ɧɚ ɫɬɪɨиɬɟɥɶɧɵɟ кɨɧɫɬɪɭкɰии ɫɩɟɰкɨɪɩɭɫɚ. Ⱦɥɹ 
ɪɟɲɟɧиɹ ɡɚɞɚɱи кɨɧɬɪɨɥɹ ɜɟɪɬикɚɥɶɧɨɫɬи ɨɫи ɫɬɚɩɟɥɹ ɩɪɟɞɥɚɝɚɟɬɫɹ иɫɩɨɥɶɡɨɜɚɬɶ 
ɥɚɡɟɪɧɵɣ ɬɪɟкɟɪ, ɧɚɩɪиɦɟɪ, Vintag ɮиɪɦɵ Faro, ɬɟɯɧиɱɟɫкиɟ ɯɚɪɚкɬɟɪиɫɬики кɨɬɨɪɨɝɨ 
ɩɨɡɜɨɥɹɸɬ ɨɛɟɫɩɟɱиɬɶ ɧɟɨɛɯɨɞиɦɭɸ ɬɨɱɧɨɫɬɶ кɨɧɬɪɨɥɹ Д7 - 12]. 

Ɇɟɬɨɞикɚ ɩɪиɦɟɧɟɧиɹ ɬɪɟкɟɪɚ ɡɚкɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɩɪɟɞɜɚɪиɬɟɥɶɧɨ кɨɧɫɨɥи 
ɫɬɚɩɟɥɹ ɪɚɡɦɟɱɚɸɬɫɹ, ɞɥɹ ɱɟɝɨ ɧɚ ɜɧɟɲɧиɯ ɛɨкɨɜɵɯ ɝɪɚɧɹɯ кɪɨɧɲɬɟɣɧɨɜ 
ɨɩɪɟɞɟɥɹɸɬɫɹ и ɦɚɪкиɪɭɟɬɫɹ ɩɨɩɟɪɟɱɧɚɹ ɨɫɶ ɫиɦɦɟɬɪии (ɪиɫ. 2). Ɂɚɬɟɦ ɧɚ ɨɬɦɟɱɟɧɧɵɯ 
ɨɫɹɯ ɫиɦɦɟɬɪии кɚɠɞɨɣ ɛɨкɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬи кɨɧɫɨɥи Ⱥ, Ȼ, ȼ (ɪиɫ. 2) ɫɨɨɫɧɨ, кɥɟɹɬɫɹ 
ɦɟɬɚɥɥиɱɟɫкиɟ ɲɚɣɛɵ, ɞиɚɦɟɬɪ ɜɧɭɬɪɟɧɧɟɝɨ ɨɬɜɟɪɫɬиɹ кɨɬɨɪɵɯ 10.6 ɦɦ, ɬɨɥɳиɧɚ  
2 ɦɦ, ɲиɪиɧɚ 20 ɦɦ, ɚ ɜɟɪɯɧиɣ ɝɚɛɚɪиɬ ɲɚɣɛɵ ɫɨɜɦɟɳɚɸɬ ɫ ɨɬɦɟɬкɨɣ ɜɟɪɯɧɟɣ 
ɝɚɛɚɪиɬɧɨɣ ɩɥɨɫкɨɫɬи кɪɨɧɲɬɟɣɧɚ. Ⱦɚɥɟɟ, ɭɫɬɚɧɨɜиɜ иɡɦɟɪиɬɟɥɶɧɭɸ ɦɚɲиɧɭ ɧɚ 
ɫɬɚɧɰии ɜ ɭɞɨɛɧɨɦ ɦɟɫɬɟ ɩɨɦɟɳɟɧиɹ ɍɋɌ ɩɪиɦɟɪɧɨ ɧɚ ɪɚɫɫɬɨɹɧии 2-6 ɦɟɬɪɨɜ ɨɬ 
ɫɬɚɩɟɥɹ, ɜɵɩɨɥɧɹɸɬ ɟɟ ɩɪɨɝɪɟɜ, и ɞɚɥɟɟ, ɜ ɫиɫɬɟɦɟ кɨɨɪɞиɧɚɬ ɦɚɲиɧɵ, ɛɟɡ ɟɟ 
ɧɚɱɚɥɶɧɨɝɨ ɨɪиɟɧɬиɪɨɜɚɧиɹ, ɜɵɩɨɥɧɹɸɬ иɡɦɟɪɟɧиɟ кɨɨɪɞиɧɚɬ ɦɚɪɨк ɧɚ ɫɬɨɪɨɧɚɯ Ⱥ, 
Ȼ, ȼ 19-ɬɨɣ кɨɧɫɨɥи. Пɨ ɩɨɥɭɱɟɧɧɵɦ кɨɨɪɞиɧɚɬɚɦ, ɪɟɲɚɹ ɨɛɪɚɬɧɵɟ ɝɟɨɞɟɡиɱɟɫкиɟ 
ɡɚɞɚɱи, ɨɩɪɟɞɟɥɹɸɬ ɪɚɫɫɬɨɹɧиɹ ɦɟɠɞɭ ɬɨɱкɚɦи S(Ⱥ-Ȼ), S(Ⱥ-ȼ) и ɭɝɥɵ ɨɪиɟɧɬиɪɨɜɚɧиɹ  
α(Ⱥ-Ȼ), α(Ⱥ-ȼ). 

Пɨ ɜɵɱиɫɥɟɧɧɵɦ ɩɚɪɚɦɟɬɪɚɦ, ɨɩɪɟɞɟɥɹɸɬ кɨɨɪɞиɧɚɬɵ ɦɚɪɨк ɜ ɫиɫɬɟɦɟ 
кɨɨɪɞиɧɚɬ ɜɵɜɟɪɹɟɦɨɝɨ ɫɬɚɩɟɥɹ, и ɩɪи ɷɬɨɦ ɩɪиɧиɦɚɸɬ ɞɥɹ 19 кɪɨɧɲɬɟɣɧɚ: 

 

ɏȺ19=0, ɍȺ19=0; 

ɏȻ19=0, ɍȻ19= S(Ⱥ-Ȼ);  

ɏȼ19= S(Ⱥ-ȼ)·sin(α(Ⱥ-Ȼ) - α(Ⱥ-ȼ)), ɍȼ19= S(Ⱥ-ȼ)·cos(α(Ⱥ-Ȼ) - α(Ⱥ-ȼ)). 

 

Ɂɚɬɟɦ ɜɵɩɨɥɧɹɸɬ ɨɪиɟɧɬиɪɨɜɚɧиɟ иɡɦɟɪиɬɟɥɶɧɨɣ ɦɚɲиɧɵ ɜ ɡɚɞɚɧɧɨɣ 
кɨɨɪɞиɧɚɬɧɨɣ ɫиɫɬɟɦɟ ɬɪɟɯ ɬɨɱɟк. Ⱦɚɥɟɟ ɮɨɪɦиɪɭɸɬ ɮɚɣɥ (ɫɟɚɧɫ) ɧɨɜɵɯ иɡɦɟɪɟɧиɣ и 
ɜɵɩɨɥɧɹɸɬ ɜɫɟ иɡɦɟɪиɬɟɥɶɧɵɟ ɩɪɨɰɟɞɭɪɵ ɩɨ кɨɧɫɨɥɹɦ, ɧɚ кɨɬɨɪɵɟ иɦɟɟɬɫɹ ɩɪɹɦɚɹ 
ɜиɞиɦɨɫɬɶ, ɧɚɩɪиɦɟɪ, 18, 17, 16,…, 9, 8.   

Пɨ ɪɟɡɭɥɶɬɚɬɚɦ иɡɦɟɪɟɧиɣ ɜɵɱиɫɥɹɸɬ ɜɟɥиɱиɧɭ ɩɪɨɞɨɥɶɧɨɝɨ и ɩɨɩɟɪɟɱɧɨɝɨ 
кɪɟɧɚ ɫɬɚɩɟɥɹ: 

௑ߜ       = ௑ಲ�−௑ಲభవ�భవ−� ∙ �ଵଽ−ଵ,                      ௒ = ௒ಳ�−௒ಳభవ�భవ−� ∙ �ଵଽ−ଵ.                                                          (7) 

 

Ɉɛɳиɣ кɪɟɧ ɫɬɚɩɟɥɹ ɜɵɱиɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5). ɋɪɚɜɧиɜ ɩɨɥɭɱɟɧɧɭɸ 
ɜɟɥиɱиɧɭ ɫ ɞɨɩɭɫɬиɦɨɣ (0.2 ɦɦ), ɮɨɪɦиɪɭɸɬ ɪɟкɨɦɟɧɞɚɰии ɨ ɧɟɨɛɯɨɞиɦɨɫɬи 
ɪиɯɬɨɜки ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɩɨɥɨɠɟɧиɹ ɜɟɪɬикɚɥɶɧɨɣ ɨɫи ɫɬɚɩɟɥɹ и ɨ ɜɟɥиɱиɧɟ ɷɬɨɣ 



100 ПɂɆɒɂɇ и ɞɪ. 
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ɪиɯɬɨɜки. Ɍɚкиɦ ɨɛɪɚɡɨɦ, ɩɨɞɞɟɪɠиɜɚɟɬɫɹ ɩɨɫɬɨɹɧɧɚɹ ɷкɫɩɥɭɚɬɚɰиɨɧɧɚɹ ɩɪиɝɨɞɧɨɫɬи 
ɫɬɚɩɟɥɹ-кɚɥиɛɪɚɬɨɪɚ Ɍȼɋ. 
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Abstract – The paper considers the methods of monitoring the geometric parameters of the 

berth-calibrator of fuel assemblies (FA) used in the WWER-1000 reactor to form a controlled 

nuclear reaction and to obtain thermal energy. Variants of technology monitoring are 

implemented under the assumption of fuel assemblies for their installation in the reactor at the 

stage of the nuclear power plant installation and its operation. 
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