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ɂɡɜɟɫɬɧɵɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɫɯɟɦɵ ɤаɧаɬɧɵɯ ɩɨɥɢɫɩаɫɬɨɜ ɧɟ ɦɨɝɭɬ ɨɛɟɫɩɟчɢɬɶ 

ɛɥаɝɨɩɪɢɹɬɧɵɟ ɭɫɥɨɜɢɹ ɧаɛɟɝаɧɢɹ ɤаɧаɬа ɧа ɛаɪаɛаɧ ɢ ɫ ɛаɪаɛаɧа ɧа ɛɥɨɤ ɩɪɢ 
ɮɢɤɫɢɪɨɜаɧɧɵɯ ɨɫɹɯ ɜɟɪɯɧɢɯ ɛɥɨɤɨɜ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɢɡɧɨɫɭ, ɤаɤ ɫаɦɨɝɨ ɩɨɞɴɟɦɧɨɝɨ 
ɤаɧаɬа, ɬаɤ ɢ ɛɨɤɨɜɵɯ ɫɬɨɪɨɧ (ɪɭчɶɟɜ) ɧɟɩɨɞɜɢɠɧɵɯ ɛɥɨɤɨɜ ɩɨɥɢɫɩаɫɬа, ɨɫɨɛɟɧɧɨ ɜ 
ɫɥɭчаɹɯ, ɤɨɝɞа ɩɪɢɜɨɞɧɨɣ ɩɨɞɴɟɦɧɵɣ ɛаɪаɛаɧ ɪаɫɩɨɥɨɠɟɧ ɛɥɢɡɤɨ ɤ ɛɥɨɤаɦ ɩɨɥɢɫɩаɫɬа 
[1-4]. 

Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɨɫɨɛɵɯ ɫɥɭчаɹɯ, ɧаɩɪɢɦɟɪ, ɩɪɢ ɪаɛɨɬɟ ɩɨɞɴɟɦɧɨɝɨ ɭɫɬɪɨɣɫɬɜа ɜ 
ɪаɞɢɨаɤɬɢɜɧɨɣ ɡɨɧɟ ɩɨ ɛɟɡɥɸɞɧɨɣ ɬɟɯɧɨɥɨɝɢɢ, ɤɨɝɞа ɬɪɟɛɭɟɬɫɹ ɜɵɫɨɤаɹ ɬɨчɧɨɫɬɶ 
ɧɟɨɞɧɨɤɪаɬɧɨɝɨ ɧаɜɟɞɟɧɢɹ ɩɨɞɜɢɠɧɨɝɨ ɛɥɨɤа ɩɨɥɢɫɩаɫɬа ɫ ɡаɯɜаɬɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɧа 
ɨɛɴɟɤɬ, ɫɭɳɟɫɬɜɭɸɳаɹ ɤɨɧɫɬɪɭɤɬɢɜɧаɹ ɫɯɟɦа ɧɟ ɫɦɨɠɟɬ ɨɛɟɫɩɟчɢɬɶ ɬɪɟɛɭɟɦɭɸ 
ɬɨчɧɨɫɬɶ. 

ɋɭɳɟɫɬɜɭɸɳаɹ ɤɨɧɫɬɪɭɤɰɢɹ ɦаɲɢɧɵ ɩɟɪɟɝɪɭɡɨчɧɨɣ Ɇɉ1000 Д5-11Ж ɩɨɡɜɨɥɹɟɬ 
ɨɛɟɫɩɟчɢɬɶ ɧɟɨɛɯɨɞɢɦɭɸ ɬɨчɧɨɫɬɶ ±2 ɦɦ ɧаɜɟɞɟɧɢɹ ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɪɝаɧа ɧа ɨɛɴɟɤɬ, 
ɢɫɩɨɥɶɡɭɹ ɩɪɹɦɨɥɢɧɟɣɧɨɟ ɭɞɥɢɧɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɠɟɫɬɤɨɣ ɬɟɥɟɫɤɨɩɢчɟɫɤɨɣ ɪаɛɨчɟɣ 
ɲɬаɧɝɢ. 

ɉɨɜɟɞɟɧɢɟ ɝɢɛɤɨɝɨ ɤаɧаɬɧɨɝɨ ɩɨɞɜɟɫа ɩɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɟɝɨ ɜ ɜɨɞɟ ɩɨ ɜɟɪɬɢɤаɥɢ 
ɧа ɫɞɜɨɟɧɧɨɦ ɩɨɥɢɫɩаɫɬɟ ɩɨɤа ɧɟ ɢɫɫɥɟɞɨɜаɧɨ. 

Ɇɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ, чɬɨ ɩɪɢ ɧɟɩɨɞɜɢɠɧɵɯ ɜɟɪɯɧɢɯ ɛɥɨɤаɯ ɩɨɞɴɟɦɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜа, ɧаɜɟɞɟɧɧɨɝɨ ɧа ɤɨɨɪɞɢɧаɬɵ ɨɛɴɟɤɬа, ɨɩɭɫɤаɧɢɟ ɩɨɞɜɢɠɧɵɯ ɧɢɠɧɢɯ ɛɥɨɤɨɜ 
ɩɨɞɜɟɫɧɨɝɨ ɭɫɬɪɨɣɫɬɜа ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɧɟ ɫɬɪɨɝɨ ɩɨ ɜɟɪɬɢɤаɥɢ ɜ ɫɜɹɡɢ ɫ ɪаɡɧɵɦɢ 
ɭɫɢɥɢɹɦɢ ɜ ɤаɧаɬаɯ ɧа ɧаɛɟɝаɸɳɟɣ ɢ ɫɛɟɝаɸɳɟɣ ɜɟɬɜɹɯ, ɫɜɹɡаɧɧɵɦɢ ɫ ɩɨɬɟɪɹɦɢ ɜ 
ɛɥɨɤаɯ ɩɨɞɜɟɫɤɢ, ɯɨɬɹ ɢ ɧɟɡɧачɢɬɟɥɶɧɵɦɢ.  

ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɧаɛɟɝаɧɢɟ ɤаɧаɬа ɧа ɜɟɪɯɧɢɣ ɛɥɨɤ ɩɨɥɢɫɩаɫɬа ɩɨɞ ɪаɡɥɢчɧɵɦɢ 
ɭɝɥаɦɢ ɞɟɜɢаɰɢɢ ɩɪɢ ɧаɜɟɞɟɧɢɢ ɧа ɨɛɴɟɤɬ ɬɨɠɟ ɦɨɠɟɬ ɨɤаɡаɬɶ ɜɥɢɹɧɢɟ ɧа ɜɟɥɢчɢɧɭ 
ɨɬɤɥɨɧɟɧɢɹ ɩɨɞɜɟɫɧɨɝɨ ɭɫɬɪɨɣɫɬɜа ɨɬ ɜɟɪɬɢɤаɥɢ, ɩɪɟɞɩɨɥɨɠɢɬɟɥɶɧɨ ɬɨɠɟ 
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ɧɟɡɧачɢɬɟɥɶɧɨɟ. Ɍɪɟɛɭɟɦаɹ ɬɨчɧɨɫɬɶ ɧаɜɟɞɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɨɛɟɫɩɟчɟɧа ɩɪɢɦɟɧɟɧɢɟɦ 
ɫɩɟɰɢаɥɶɧɵɯ ɧаɩɪаɜɥɹɸɳɢɯ ɩɨɫаɞɨчɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɩɨɞɜɟɫɧɨɝɨ ɭɫɬɪɨɣɫɬɜа ɞɥɹ ɟɝɨ 
ɬɨчɧɨɣ ɩɨɫаɞɤɢ ɧа ɨɛɴɟɤɬ. 

ɂɫɫɥɟɞɨɜаɧɢɟ ɩɪɨɰɟɫɫа ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɞɜɟɫɧɨɝɨ ɭɫɬɪɨɣɫɬɜа ɜ ɷɬɢɯ ɫɥɭчаɹɯ 
ɹɜɥɹɟɬɫɹ, ɨчɟɜɢɞɧɨ, ɧɟɨɛɯɨɞɢɦɵɦ. 

ɍɬɜɟɪɠɞаɬɶ ɨ ɬɪɟɛɭɟɦɨɣ ɬɨчɧɨɫɬɢ ɧаɜɟɞɟɧɢɹ ±2 ɦɦ ɜ ɷɬɨɦ ɫɥɭчаɟ ɧɟɬ ɨɫɧɨɜаɧɢɣ. 
ɇɭɠɧа ɷɤɫɩɟɪɢɦɟɧɬаɥɶɧаɹ ɩɪɨɜɟɪɤа ɜ ɥаɛɨɪаɬɨɪɧɵɯ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ. 

Ɉɞɧаɤɨ ɭɫɬɪаɧɢɬɶ ɜɥɢɹɧɢɟ ɞɟɜɢаɰɢɢ ɤаɧаɬа ɩɪɢ ɫɛɟɝаɧɢɢ ɫ ɞɥɢɧɧɨɝɨ ɛаɪаɛаɧа ɧа 
ɜɟɪɯɧɢɣ ɛɥɨɤ ɩɨɥɢɫɩаɫɬа ɩɪɢ ɛɨɥɶɲɨɣ ɝɥɭɛɢɧɟ ɪаɫɩɨɥɨɠɟɧɢɹ ɭɩаɜɲɟɣ ɤаɫɫɟɬɵ ɦɨɠɧɨ 
ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɨɫɬɨɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ. 

ɉɪɟɞɥаɝаɟɦɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɟɞɫɬаɜɥɟɧɨ ɧа ɪɢɫɭɧɤɟ 1.  
 

 
Ɋɢɫɭɧɨɤ 1 – ɍɫɬɪɨɣɫɬɜɨ ɬɨчɧɨɝɨ ɩɨɡɢɰɢɨɧɢɪɨɜаɧɢɹ ɩɪɢ ɧаɜɟɞɟɧɢɢ ɧа ɤɨɨɪɞɢɧаɬɵ ɭɫɬɪɨɣɫɬɜа ɧа 

ɤаɧаɬɧɨɦ ɩɨɞɜɟɫɟ ɜ ɞɜɨɣɧɨɦ ɩɨɥɢɫɩаɫɬɟ: 1 – ɜɟɪɯɧɢɣ ɛɥɨɤ; 2 – ɨɛɨɣɦа ɩɨɜɨɪɨɬɧаɹ; 3 – ɨɩɨɪа ɜɟɪɯɧɹɹ; 
4 – ɤаɧаɬ; 5 – ɛɥɨɤ ɭɪаɜɧɨɜɟɲɢɜаɸɳɢɣ; 6 – ɛаɪаɛаɧ ɩɪɢɜɨɞɧɨɣ; 7 – ɭɫɬɪɨɣɫɬɜɨ ɡаɯɜаɬɧɨɟ ɫ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɝɪɭɡɨɦ Ɇ; 8 – ɛɥɨɤ ɧɢɠɧɢɣ ɩɨɞɜɢɠɧɵɣ; 9 – ɛаɡɨɜаɹ ɨɩɨɪɧаɹ ɤɨɧɫɬɪɭɤɰɢɹ; 10 – ɨɩɨɪа 
ɧɢɠɧɹɹ; ɚ – ɪаɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɥɨɤɨɜ ɩɨɥɢɫɩаɫɬа; N – ɨɫɢ ɤаɧаɬɨɜ ɫɞɜɨɟɧɧɨɝɨ 

ɩɨɥɢɫɩаɫɬа; α1, α2 – ɭɝɥɵ ɨɬɤɥɨɧɟɧɢɹ (ɞɟɜɢаɰɢɢ) ɧаɛɟɝаɧɢɹ ɤаɧаɬа ɫ ɩɨɞɴёɦɧɨɝɨ ɛаɪаɛаɧа ɧа ɛɥɨɤɢ; 
Ɇ – ɞɨɩɨɥɧɢɬɟɥɶɧаɹ ɧаɝɪɭɡɨчɧаɹ ɦаɫɫа; H – ɪаɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɜɟɪɯɧɟɝɨ ɛɥɨɤа 1 ɢ ɩɨɞɴёɦɧɨɝɨ 
ɛаɪаɛаɧа 6; ØD – ɞɢаɦɟɬɪ ɩɨɞɴёɦɧɨɝɨ ɛаɪаɛаɧа; L – ɞɥɢɧа ɩɨɞɴɟɦɧɨɝɨ ɛаɪаɛаɧа ДA device for precise 

positioning when pointing to the coordinates of the device on a cable suspension in a double chain hoist: 
1 – upper unit; 2 – swivel holder; 3 – upper support; 4 – rope; 5 – balancing unit; 6 – drive drum; 7 – gripping 
device with additional load M; 8 – lower moving unit; 9 – basic support structure; 10 – lower support; a – the 
distance between the axes of the upper and lower blocks of the chain hoist; N – axes of the ropes of the double 
tackle; α1, α2 – angles of deviation of the rope running from the lifting drum onto the blocks; M – additional 

loading weight; H – the distance between the axes of the upper unit 1 and the lifting drum 6; ØD – diameter of 
the lifting drum; L – the length of the lifting drum] 
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ȼɟɪɯɧɢɣ ɧɟɩɨɞɜɢɠɧɵɣ ɛɥɨɤ 1 ɭɫɬаɧɨɜɥɟɧ ɜ ɨɛɨɣɦɟ 2, ɫɦɨɧɬɢɪɨɜаɧɧɨɣ ɧа ɨɩɨɪаɯ 
3 ɢ 10, ɠɟɫɬɤɨ ɩɪɢɤɪɟɩɥɟɧɧɵɯ ɤ ɧɟɫɭɳɟɣ ɦɟɬаɥɥɨɤɨɧɫɬɪɭɤɰɢɢ 9. 

Ʉаɧаɬ 4 ɫɞɜɨɟɧɧɨɝɨ ɩɨɥɢɫɩаɫɬа ɫɯɨɞɢɬ ɫ ɩɪɢɜɨɞɧɨɝɨ ɛаɪаɛаɧа 6, ɨɛɯɨɞɢɬ ɨɞɢɧ 
ɜɟɪɯɧɢɣ ɛɥɨɤ 1, ɧɢɠɧɢɣ ɛɥɨɤ 8, ɭɪаɜɧɨɜɟɲɢɜаɸɳɢɣ ɛɥɨɤ 5, ɜɨɡɜɪаɳаɟɬɫɹ ɨɛɪаɬɧɨ 
чɟɪɟɡ ɞɪɭɝɢɟ ɩаɪɧɵɟ ɛɥɨɤɢ 8 ɢ 5, ɞаɥɟɟ – ɧа ɛаɪаɛаɧ 6 ɞɢаɦɟɬɪа ØD. 

Ʉ ɧɢɠɧɟɦɭ ɩɨɞɜɢɠɧɨɦɭ ɛɥɨɤɭ 8 ɩɨɞɜɟɲɟɧɨ ɭɫɬɪɨɣɫɬɜɨ 7 ɡаɯɜаɬа ɨɛɴɟɤɬа ɫ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɝɪɭɡɨɦ ɦаɫɫɨɣ Ɇ, ɨɛɟɫɩɟчɢɜаɸɳɟɣ ɜɟɪɬɢɤаɥɶɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɩɨ 
ɨɫɹɦ N. 

Ɉɫɢ ɨɩɨɪ 3 ɢ 10 ɧɟɩɨɞɜɢɠɧɨɝɨ ɛɥɨɤа 1 ɪаɫɩɨɥɨɠɟɧɵ ɧа ɪаɫчёɬɧɨɦ ɪаɫɫɬɨɹɧɢɢ ɨɬ 
ɨɫɢ ɫɢɦɦɟɬɪɢɢ ɫɞɜɨɟɧɧɨɝɨ ɩɨɥɢɫɩаɫɬа ɬаɤ, чɬɨ ɩɪɢ ɥɸɛɨɦ ɫɦɟɳɟɧɢɢ ɤаɧаɬа ɩɨ 
ɩɪɢɜɨɞɧɨɦɭ ɛаɪаɛаɧɭ ɩɨɞ ɭɝɥаɦɢ ɞɟɜɢаɰɢɢ α1 ɢ α2 ɨɧɢ ɫɨɜɩаɞаɸɬ ɫ ɨɫɹɦɢ N ɫɛɟɝаɧɢɹ 
ɢɥɢ ɧаɛɟɝаɧɢɹ ɤаɧаɬа ɧа ɛɥɨɤɢ 1. 

Ʉɪɨɦɟ ɬɨɝɨ, ɤаɧаɬɵ ɩɪɨɯɨɞɹɬ чɟɪɟɡ ɧаɩɪаɜɥɹɸɳɢɟ ɨɬɜɟɪɫɬɢɹ ɜ ɛɥɨɤɟ 10 ɢ ɨɩɨɪɟ 
ɛɥɨɤа 5 ɬаɤ, чɬɨ ɪаɫɫɬɨɹɧɢɟ К ɦɟɠɞɭ ɞɜɭɦɹ ɜɟɪɬɢɤаɥɶɧɵɦɢ ɨɫɹɦɢ N ɤаɧаɬɨɜ ɜɫɟɝɞа ɛɭɞɟɬ 
ɩɨɫɬɨɹɧɧɵɦ, а ɤаɧаɬ ɧɟ ɛɭɞɟɬ ɢɫɩɵɬɵɜаɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɞɟɮɨɪɦаɰɢɣ ɢ ɧаɩɪɹɠɟɧɢɣ 
ɩɪɢ ɧаɛɟɝаɧɢɢ ɢ ɫɛɟɝаɧɢɢ ɫ ɛаɪаɛаɧа 6 ɧа ɛɥɨɤɢ 1. ȼɵɫɨɬа H ɜɟɪɯɧɟɝɨ ɛɥɨɤа 1 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɞɴёɦɧɨɝɨ ɛаɪаɛаɧа 6 ɞɢаɦɟɬɪɨɦ ØD ɞɨɥɠɧа ɛɵɬɶ ɬаɤаɹ, чɬɨɛɵ ɭɝɨɥ 
ɧаɛɟɝаɧɢɹ ɤаɧаɬа ɧа ɛɥɨɤ 1 ɧɟ ɩɪɟɜɵɲаɥ 6º ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɟɜɨɣ ɩɥɨɫɤɨɫɬɢ ɪɭчɶɹ ɛɥɨɤа. 

Ɋаɫɫɦɨɬɪɟɧɧɵɣ ɜаɪɢаɧɬ ɧɨɜɨɣ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɵ Д12-15Ж ɭɫɬɪɨɣɫɬɜа ɬɨчɧɨɝɨ 
ɧаɜɟɞɟɧɢɹ ɧа ɭɩаɜɲɢɟ ɜɟɪɬɢɤаɥɶɧɨ ɤаɫɫɟɬɵ, ɨɬɥɢчаɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟɦ ɩɨɜɨɪɨɬɧɵɯ 
ɛɥɨɤɨɜ, ɨɛɟɫɩɟчɢɜаɸɳɢɯ ɜ ɩɨɥɢɫɩаɫɬɧɨɣ ɫɢɫɬɟɦɟ ɜɨɡɦɨɠɧɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ 
ɡаɯɜаɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜа ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɧаɝɪɭɡɨчɧɨɣ ɦаɫɫɨɣ ɫɬɪɨɝɨ ɩɨ ɜɟɪɬɢɤаɥɶɧɨɣ 
ɨɫɢ, ɤаɤ ɩɪɢ ɡаɯɜаɬɟ ɤаɫɫɟɬɵ, ɬаɤ ɢ ɩɪɢ ɟё ɩɨɞɴɟɦɟ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, чɬɨ 
ɪаɫɫɦɨɬɪɟɧɧаɹ ɤɨɧɫɬɪɭɤɬɢɜɧаɹ ɫɯɟɦа ɩɪɟɞɥɨɠɟɧа ɤ ɩɪɢɦɟɧɟɧɢɸ ɜ ɧɨɜɨɣ ɩɨɝɪɭɡɨчɧɨɣ 
ɦаɲɢɧɟ ɫ ɝɢɛɤɢɦ ɤаɧаɬɧɵɦ ɩɨɞɜɟɫɨɦ аɜɬɨɦаɬɢчɟɫɤɢɯ ɝɪɭɡɨɡаɯɜаɬɧɵɯ ɭɫɬɪɨɣɫɬɜ Д12Ж, 
ɨɞɧаɤɨ ɩɪɢ ɩɨɞɴɟɦɟ ɭɩаɜɲɢɯ ɤаɫɫɟɬ ɬɪɟɛɭɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɜ ɡаɯɜаɬɧɨɦ ɭɫɬɪɨɣɫɬɜɟ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɦаɫɫɵ. 
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Abstract – The paper presents the variant of the scheme of precise positioning of the suspension 
device for pointing at the fallen WWER reactor cassette. The scheme is offered instead of the 
applied load-lifting device with long telescopic links. 
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