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ɋɬаɬɶɹ ɩɨɫɜɹɳɟɧа ɪаɫɫɦɨɬɪɟɧɢɸ каɱɟɫɬɜɟɧɧɨɝɨ ɢ кɨɥɢɱɟɫɬɜɟɧɧɨɝɨ ɫɨɫɬаɜа 
ɨɛɪазɭɸɳɢɯɫɹ ɪаɞɢɨɧɭкɥɢɞɨɜ ɩɪɢ ɨɛɥɭɱɟɧɢɢ ɹɞɟɪ ɜɨɞɨɪɨɞа, ɜɯɨɞɹɳɟɝɨ ɜ ɫɨɫɬаɜ ɜɨɞɵ 
ɩɟɪɜɨɝɨ кɨɧɬɭɪа ɜɨɞɨ-ɜɨɞɹɧɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫкɨɝɨ ɪɟакɬɨɪа ɬɟɩɥɨɜɵɦɢ ɧɟɣɬɪɨɧаɦɢ. 

 

Ʉɥɸчɟɜɵɟ ɫɥɨɜɚ: аɬɨɦɧаɹ ɷɧɟɪɝɟɬɢка, ɹɞɟɪɧɵɣ ɪɟакɬɨɪ, аɧаɥɢз акɬɢɜаɰɢɢ, 
ɬɟɩɥɨɧɨɫɢɬɟɥɶ, акɬɢɜɧаɹ зɨɧа, ɩɟɪɜɵɣ кɨɧɬɭɪ, ɬɪɢɬɢɣ, ɱɢɫɥɨ ɹɞɟɪ, ɬɟɩɥɨɜɵɟ ɧɟɣɬɪɨɧɵ, 
ȼȼɗɊ. 
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ȼɜеɞеɧие 

 

ȼɨɞа, как ɫаɦɵɣ ɦɨɳɧɵɣ ɢɫɬɨɱɧɢк ɜɨɞɨɪɨɞа ɧа Ɂɟɦɥɟ, ɲɢɪɨкɨ ɢ ɜ ɛɨɥɶɲɢɯ 
кɨɥɢɱɟɫɬɜаɯ ɪаɫɩɪɨɫɬɪаɧɟɧа ɜ ɩɪɢɪɨɞɟ Д5, 7, 8Ж:  

– 71% ɩɨɜɟɪɯɧɨɫɬɢ Ɂɟɦɥɢ ɩɨкɪɵɬɨ ɜɨɞɨɣ; 
– ɛɢɨɫɮɟɪа Ɂɟɦɥɢ ɫɨɞɟɪɠɢɬ 1130 кɦ3 ɜɨɞɵ; 
– ɜ аɬɦɨɫɮɟɪɟ Ɂɟɦɥɢ ɩɨɫɬɨɹɧɧɨ ɧаɯɨɞɹɬɫɹ 12700 кɦ3 ɜɨɞɵ; 
– ɜ ɬɟɥɟ ɫɬаɧɞаɪɬɧɨɝɨ ɱɟɥɨɜɟка (ɦаɫɫа 70 кɝ, ɪɨɫɬ 170 ɫɦ) ɜɨɞа ɫɨɫɬаɜɥɹɟɬ  

65-70 % ɟɝɨ ɦаɫɫɵ. 
Ʉɪɨɦɟ ɷɬɨɝɨ ɱɢɫɬɵɣ ɝаз ɜɨɞɨɪɨɞ ɧаɯɨɞɢɬɫɹ ɜ аɬɦɨɫɮɟɪɟ Ɂɟɦɥɢ ɜ кɨɥɢɱɟɫɬɜɟ 

3,5∙10-6 % ɨɬ ɦаɫɫɵ аɬɦɨɫɮɟɪɵ, ɱɬɨ ɫɨɫɬаɜɥɹɟɬ 1,75∙108 ɬ. 
ȼɨɞɨɪɨɞ ɢɦɟɟɬ ɜɵɫɨкɨɟ ɷɮɮɟкɬɢɜɧɨɟ ɫɟɱɟɧɢɟ ɪаɫɫɟɢɜаɧɢɹ ɞɥɹ ɧɟɣɬɪɨɧɨɜ 

ɪɟакɬɨɪɧɨɝɨ ɫɩɟкɬɪа, ɪаɜɧɨɟ �ௌʜ  = 38 ɛаɪɧ (�ௌʠ  = 4,8 ɛаɪɧ, �ௌ̞ яˉ.˅ˑˇ˞  = 10,5 ɛаɪɧ). 
ɉɨɷɬɨɦɭ ɷɬɨ ɫɟɱɟɧɢɟ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɨɩɨɥаɝаɸɳɢɦ ɢ ɞɥɹ �ௌʜଶʝ. ɋɟɱɟɧɢɟ ɪаɫɫɟɹɧɢɹ ɞɥɹ 
ɬакɢɯ ɧɟɣɬɪɨɧɨɜ ɭ ɨɛɵɱɧɨɣ ɜɨɞɵ ɫɨɫɬаɜɥɹɟɬ �ௌʜଶʝ = 46 ɛаɪɧ.  

ȼɨɬ ɩɨɱɟɦɭ ɨɛɵɱɧаɹ ɜɨɞа, как ɫɪɟɞа, ɫɨɞɟɪɠаɳаɹ ɛɨɥɶɲɨɟ кɨɥɢɱɟɫɬɜɨ ɜɨɞɨɪɨɞа, 
ɲɢɪɨкɨ ɪаɫɩɪɨɫɬɪаɧёɧɧаɹ ɜ ɩɪɢɪɨɞɟ, ɥɟɝкɨɞɨɫɬɭɩɧа, ɢ ɯɨɪɨɲɨ ɢзɭɱɟɧа, ɹɜɥɹɟɬɫɹ 
ɯɨɪɨɲɢɦ заɦɟɞɥɢɬɟɥɟɦ ɧɟɣɬɪɨɧɨɜ ɢ ɲɢɪɨкɨ ɢɫɩɨɥɶзɭɟɬɫɹ ɜ ɪɟакɬɨɪаɯ ȼȼɗɊ-440, 

ȼȼɗɊ-1000 ɢ ȼȼɗɊ-1200.  

Ɂаɦɟɞɥɹɸɳаɹ ɫɩɨɫɨɛɧɨɫɬɶ, как ɨɫɧɨɜɧɨɣ ɩаɪаɦɟɬɪ, ɯаɪакɬɟɪɢзɭɸɳɢɣ 
заɦɟɞɥɢɬɟɥɶ, ɨɰɟɧɢɜаɟɬɫɹ ɜɵɪаɠɟɧɢɟɦ: 

 �ௌ̞ яˉ.˅ˑˇ˞ ∙ ˕ܰяˉ.˅ˑˇ˞ ∙ �˕яˉ.˅ˑˇ˞ 
 

ɝɞɟ N – ɱɢɫɥɨ ɹɞɟɪ (ɦɨɥɟкɭɥ) ɜ 1 ɫɦ3; 

 ξ – ɫɪɟɞɧɢɣ ɥɨɝаɪɢɮɦɢɱɟɫкɢɣ ɞɟкɪɟɦɟɧɬ ɩɨɬɟɪɢ ɷɧɟɪɝɢɢ ɧɟɣɬɪɨɧа ɩɪɢ ɨɞɧɨɦ 
ɫɬɨɥкɧɨɜɟɧɢɢ ɫ аɬɨɦɧɵɦ ɹɞɪɨɦ ɫɪɟɞɵ (ɫɩɪаɜɨɱɧаɹ ɜɟɥɢɱɢɧа):  

http://teacode.com/online/udc/53/539.17.01.html
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� = ݈݊ ʔːˈˌ˕˓.ˇˑ ˔˕ˑˎˍː.ʔːˈˌ˕˓.˒ˑ˔ˎˈ ˔˕ˑˎˍː.  [ː], 
ɝɞɟ ȿ – ɷɧɟɪɝɢɹ. 

 

Ɂаɦɟɞɥɹɸɳаɹ ɫɩɨɫɨɛɧɨɫɬɶ ɜɨɞɵ ɫаɦаɹ ɜɵɫɨкаɹ ɫɪɟɞɢ ɜɫɟɯ ɩɪɢɦɟɧɹɟɦɵɯ 
заɦɟɞɥɢɬɟɥɟɣ ɢ ɫɨɫɬаɜɥɹɟɬ 1,46 ɫɦ-1. Ⱦɥɹ ɫɪаɜɧɟɧɢɹ заɦɟɞɥɹɸɳаɹ ɫɩɨɫɨɛɧɨɫɬɶ ɭɝɥɟɪɨɞа 
ɫɨɫɬаɜɥɹɟɬ 0,061 ɫɦ-1, а ɬɹɠɟɥɨɣ ɜɨɞɵ – 0,2 ɫɦ-1. 

Ɉɛɵɱɧаɹ ɜɨɞа ɹɜɥɹɟɬɫɹ ɢ ɯɨɪɨɲɢɦ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ. ȿё ɬɟɩɥɨёɦкɨɫɬɶ ɩɪɢ 
ɨɛɵɱɧɵɯ ɭɫɥɨɜɢɹɯ (ɞаɜɥɟɧɢɢ 760 ɦɦ ɪɬ.ɫɬ. ɢ ɬɟɦɩɟɪаɬɭɪɟ 20˚ɋ) ɫɨɫɬаɜɥɹɟɬ ʠ˓ʜଶʝ = Ͷ,ͳͻ ˍʓˉˍˆ∙ˆ˓˃ˇ˖˔Д10Ж. Ⱦɥɹ ɫɪаɜɧɟɧɢɹ: ʠ˓ː/˔˕˃ˎˋ = Ͳ,ͷ ˍʓˉˍˆ∙ˆ˓˃ˇ˖˔ ;  ʠ˓Al = Ͷ,ͳͻ ˍʓˉˍˆ∙ˆ˓˃ˇ˖˔; ʠ˓Zr = Ͳ,ʹͻ ˍʓˉˍˆ∙ˆ˓˃ˇ˖˔; ʠ˓ʜg = Ͳ,ͳͶ ˍʓˉˍˆ∙ˆ˓˃ˇ˖˔; ʠ˓b = Ͳ,ͳʹͷ ˍʓˉˍˆ∙ˆ˓˃ˇ˖˔. 

 

ɂɦɟɧɧɨ ɩɨɷɬɨɦɭ ɨɛɵɱɧаɹ ɜɨɞа ɢɫɩɨɥɶзɭɟɬɫɹ ɢ ɜ каɱɟɫɬɜɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɩɟɪɜɨɦ 
кɨɧɬɭɪɟ Д2Ж, ɢ ɹɜɥɹɟɬɫɹ ɩɨɫɬɨɹɧɧɨɣ ɫɨɫɬаɜɥɹɸɳɟɣ акɬɢɜɧɨɣ зɨɧɵ ɢɫɫɥɟɞɨɜаɬɟɥɶɫкɢɯ 
ɜɨɞɨ-ɜɨɞɹɧɵɯ ɢ ɷɧɟɪɝɟɬɢɱɟɫкɢɯ ɪɟакɬɨɪɨɜ ɬɢɩа ȼȼɗɊ.  

ɋɥɟɞɨɜаɬɟɥɶɧɨ, ɜɨɞа ɩɨɫɬɨɹɧɧɨ ɩɨɞɜɟɪɝаɟɬɫɹ ɜɨзɞɟɣɫɬɜɢɸ ɧɟɣɬɪɨɧɨɜ ɬɟɩɥɨɜɨɣ 
ɷɧɟɪɝɢɢ (0,001 – 0,5 ɷȼ Д6Ж) ɜɵɫɨкɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ (ɛɨɥɶɲɨɣ ɩɥɨɬɧɨɫɬɢ ɩɨɬɨка 
ɧɟɣɬɪɨɧɨɜ (1013 – 1014) 

ʜʠʛమ·ʠ ), ɜ ɪɟзɭɥɶɬаɬɟ кɨɬɨɪɨɝɨ ɦɨɝɭɬ ɝɟɧɟɪɢɪɨɜаɬɶɫɹ 
ɪаɞɢɨɧɭкɥɢɞɵ – заɝɪɹзɧɢɬɟɥɢ аɬɦɨɫɮɟɪɵ, ɝɢɞɪɨɫɮɟɪɵ, а ɬакɠɟ ɪаɞɢɨɧɭкɥɢɞɵ 
ɩɪɢɪɨɞɧɵɯ ɯɢɦɢɱɟɫкɢɯ ɷɥɟɦɟɧɬɨɜ, ɜаɠɧɵɯ ɫɨɫɬаɜɥɹɸɳɢɯ ɩɪɟɞɫɬаɜɢɬɟɥɟɣ ɨɛɴɟкɬɨɜ 
ɛɢɨɫɮɟɪɵ ɢ, ɜ ɱаɫɬɧɨɫɬɢ, ɱɟɥɨɜɟка. 

Ⱦаɧɧаɹ ɫɬаɬɶɹ ɢ ɩɨɫɜɹɳɟɧа ɪаɫɫɦɨɬɪɟɧɢɸ каɱɟɫɬɜɟɧɧɨɝɨ ɢ кɨɥɢɱɟɫɬɜɟɧɧɨɝɨ 
ɫɨɫɬаɜа ɨɛɪазɭɸɳɢɯɫɹ ɪаɞɢɨɧɭкɥɢɞɨɜ ɩɪɢ ɨɛɥɭɱɟɧɢɢ ɹɞɟɪ ɜɨɞɨɪɨɞа, ɜɯɨɞɹɳɟɝɨ ɜ 
ɫɨɫɬаɜ ɜɨɞɵ, ɬɟɩɥɨɜɵɦɢ ɧɟɣɬɪɨɧаɦɢ ɢ ɨɰɟɧкɟ ɫкɨɪɨɫɬɢ ɨɛɪазɨɜаɧɢɹ ɪаɞɢɨɧɭкɥɢɞа 
ɜɨɞɨɪɨɞа ɬɪɢɬɢɹ, ɜ ɩɪɢɧɰɢɩɟ, ɨɩаɫɧɨɝɨ ɞɥɹ ɨɛɴɟкɬɨɜ ɛɢɨɫɮɟɪɵ. 

 

ɉɨɫɬаɧɨɜɤа ɡаɞачи 

 

ɉɪɢɪɨɞɧɵɣ ɜɨɞɨɪɨɞ, ɜɯɨɞɹɳɢɣ ɜ ɫɨɫɬаɜ ɜɨɞɵ, ɫɨɫɬɨɢɬ ɢз ɞɜɭɯ ɫɬаɛɢɥɶɧɵɯ 
ɢзɨɬɨɩɨɜ ɜɨɞɨɪɨɞа: 99,985% 1

1 ɇ, ɹɞɪɨ кɨɬɨɪɨɝɨ ɫɨɫɬɨɢɬ ɢз ɨɞɧɨɝɨ ɩɪɨɬɨɧа, ɢ 0,015% 
ɞɟɣɬɟɪɢɹ (2

1 ɇ  ɢɥɢ Ⱦ), ɹɞɪɨ кɨɬɨɪɨɝɨ ɫɨɫɬɨɢɬ ɢз ɨɞɧɨɝɨ ɩɪɨɬɨɧа ɢ ɨɞɧɨɝɨ ɧɟɣɬɪɨɧа Д4Ж. 
Ɉɱɟɧɶ ɪɟɞкɨ ɜ ɩɪɢɪɨɞɟ ɜɫɬɪɟɱаɟɬɫɹ ɬɪɟɬɢɣ ɢзɨɬɨɩ ɜɨɞɨɪɨɞа ɬɪɢɬɢɣ (3

1ɇ ɢɥɢ Ɍ), ɹɞɪɨ 
кɨɬɨɪɨɝɨ ɫɨɫɬɨɢɬ ɢз ɨɞɧɨɝɨ ɩɪɨɬɨɧа ɢ ɞɜɭɯ ɧɟɣɬɪɨɧɨɜ. Ɍɪɢɬɢɣ ɪаɞɢɨакɬɢɜɟɧ ɫ 
ɩɟɪɢɨɞɨɦ ɩɨɥɭɪаɫɩаɞа Ɍ0,5=12,262 ɝɨɞа Д6Ж, ɹɜɥɹɟɬɫɹ ɱɢɫɬɵɦ ɛɟɬа ɢзɥɭɱаɬɟɥɟɦ, 
ɦакɫɢɦаɥɶɧаɹ ɷɧɟɪɝɢɹ ɛɟɬа ɱаɫɬɢɰ ɫɨɫɬаɜɥɹɟɬ 0,018 Ɇɷȼ, ɫɪɟɞɧɹɹ – 0,006 Ɇɷȼ. 

ȼɨɞɨɪɨɞ, а, ɫɥɟɞɨɜаɬɟɥɶɧɨ, ɟɝɨ ɢзɨɬɨɩ ɬɪɢɬɢɣ ɜ ɫɨɫɬаɜɟ ɩɪɢɪɨɞɧɨɣ ɩɪɨɩɨɪɰɢɢ 
ɜɯɨɞɢɬ ɜ ɫɨɫɬаɜ ɜɫɟɯ ɛɢɨɬкаɧɟɣ. ɉɪɢ ɧаɯɨɠɞɟɧɢɢ ɬɪɢɬɢɹ ɜ ɫɨɫɬаɜɟ ɛɢɨɬкаɧɢ ɟɝɨ ɛɟɬа 
ɱаɫɬɢɰɵ, как ɩɪɨɞɭкɬ ɪаɫɩаɞа, ɨɛɥɭɱаɸɬ ɫɨɫɟɞɧɢɟ ɧɨɪɦаɥɶɧɨ ɮɭɧкɰɢɨɧɢɪɭɸɳɢɟ 
ɛɢɨɦɨɥɟкɭɥɵ ɢ ɩɭɬɟɦ ɢɨɧɢзаɰɢɢ ɪазɪɭɲаɟɬ ɢɯ ɧɨɪɦаɥɶɧɵɟ ɫɜɹзɢ. ȼ ɪɟзɭɥɶɬаɬɟ ɜ 
кɥɟɬкɟ, ɫɨɫɬɨɹɳɟɣ ɢз ɛɢɨɦɨɥɟкɭɥ, ɧаɫɬɭɩаɟɬ ɩɨɥɨɦка, ɢ кɥɟɬка ɩɟɪɟɫɬаɟɬ ɧɨɪɦаɥɶɧɨ 
ɮɭɧкɰɢɨɧɢɪɨɜаɬɶ. ɋɨзɞаɸɬɫɹ ɭɫɥɨɜɢɹ ɞɥɹ заɪɨɠɞɟɧɢɹ ɢ ɪазɜɢɬɢɹ ɛɨɥɟзɧɟɬɜɨɪɧɵɯ 
кɥɟɬɨк.  

ɗɮɮɟкɬɢɜɧаɹ ɷɧɟɪɝɢɹ ɛɟɬа ɱаɫɬɢɰ ɬɪɢɬɢɹ ɫɨɝɥаɫɧɨ Ɇɟɠɞɭɧаɪɨɞɧɵɦ 
Ɋɟкɨɦɟɧɞаɰɢɹɦ ɩɨ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɦ ɞɨзаɦ ɜɧɭɬɪɟɧɧɟɝɨ ɨɛɥɭɱɟɧɢɹ (1960ɝ.) 
ɫɨɫɬаɜɥɹɟɬ 0,01 Ɇɷȼ ɧа ɪаɫɩаɞ, кɨɬɨɪаɹ ɩɪɟɞɫɬаɜɥɹɟɬ ɫɨɛɨɣ ɜɟɥɢɱɢɧɭ ɩɨɥɧɨɣ ɷɧɟɪɝɢɢ, 
ɭɲɟɞɲɟɣ ɧа ɪазɪɭɲɟɧɢɟ ɫɜɹзɟɣ ɜ ɧɨɪɦаɥɶɧɵɯ ɦɨɥɟкɭɥаɯ ɛɢɨɬкаɧɢ Д5Ж. 

ȼ ɭɫɥɨɜɢɹɯ Ɂɟɦɥɢ ɧа 1018 ɹɞɟɪ ɜɨɞɨɪɨɞа ɞɨ ɢɫɩɵɬаɧɢɹ ɹɞɟɪɧɨɝɨ ɢ ɬɟɪɦɨɹɞɟɪɧɨɝɨ 
ɨɪɭɠɢɹ ɩɪɢɯɨɞɢɥɨɫɶ ɩɪɢɦɟɪɧɨ ɨɞɧɨ ɹɞɪɨ ɬɪɢɬɢɹ (ɷɬɨ ɛɵɥа ɩɪɢɪɨɞɧаɹ ɩɪɨɩɨɪɰɢɹ), а 



82  ɉɈɇɈɆȺɊȿɇɄɈ ɢ ɞɪ. 
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ɦаɫɫа ɜɫɟɝɨ ɬɪɢɬɢɹ ɜ ɭɫɥɨɜɢɹɯ Ɂɟɦɥɢ ɫɨɫɬаɜɥɹɥа ɩɪɢɦɟɪɧɨ 3 кɝ, ɟɝɨ акɬɢɜɧɨɫɬɶ ɛɵɥа 
ɨкɨɥɨ 30 ɆɄɢ. 93% ɷɬɨɝɨ ɬɪɢɬɢɹ ɧаɯɨɞɢɥɢɫɶ ɜ ɝɢɞɪɨɫɮɟɪɟ, 7% – ɜ ɜɨзɞɭɯɟ Д1Ж. ɇɨ 
ɩɪɨɜɨɞɢɜɲɢɟɫɹ ɜ 1954-1958 ɝɝ. ɢ ɜ 1961-1962ɝɝ. ɢɫɩɵɬаɧɢɹ ɹɞɟɪɧɨɝɨ ɢ ɬɟɪɦɨɹɞɟɪɧɨɝɨ 
ɨɪɭɠɢɹ (ɷɬɨ ɛɵɥɢ ɩɢкɢ ɢɫɩɵɬаɧɢɣ) ɭɜɟɥɢɱɢɥɢ ɫɨɞɟɪɠаɧɢɟ ɬɪɢɬɢɹ ɛɨɥɟɟ ɱɟɦ ɜ 100 ɪаз, 
ɬак ɜзɪɵɜ ɨɞɧɨɝɨ ɹɞɟɪɧɨɝɨ ɛɨɟɩɪɢɩаɫа ɦɨɳɧɨɫɬɶɸ ɜ 1Ɇɬ ɬɪɨɬɢɥа ɭɜɟɥɢɱɢɜаɥ зɟɦɧɭɸ 
ɩɪɢɪɨɞɧɭɸ акɬɢɜɧɨɫɬɶ ɬɪɢɬɢɹ ɧа 7,03 кɄɢ, а ɜзɪɵɜ ɨɞɧɨɝɨ ɬɟɪɦɨɹɞɟɪɧɨɝɨ ɛɨɟɩɪɢɩаɫа ɜ 
1 Ɇɬ – ɧа 20ɆɄɢ Д3Ж. 

Ɏɢзɢɱɟɫкɢɟ ɦɨɞɟɥɢ, ɞаɸɳɢɟ каɱɟɫɬɜɟɧɧɭɸ каɪɬɢɧɭ ɬɪаɧɫɮɨɪɦаɰɢɢ ɹɞɟɪ 
ɜɨɞɨɪɨɞа, ɜзаɢɦɨɞɟɣɫɬɜɢɹ ɩɪɨɬɢɹ, ɞɟɣɬɟɪɢɹ ɢ ɬɪɢɬɢɹ ɫ ɬɟɩɥɨɜɵɦɢ ɧɟɣɬɪɨɧаɦɢ, ɢɦɟɸɬ 
ɜɢɞ: ʜଵଵ + ː˕ଵ ʜ�=ଷଷଶ ˏ˄˃˓ːభభ→            �ଵଶ  ʜଵଶ + ː˕ଵ ʜ�=,ସ6 ˏ˄˃˓ːభమ→            �ଵଷ , 

 

ɝɞɟ �˃ – ɷɮɮɟкɬɢɜɧɨɟ ɦɢкɪɨɫкɨɩɢɱɟɫкɨɟ ɩɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɩɨɝɥɨɳɟɧɢɹ ɬɟɩɥɨɜɵɯ 
ɧɟɣɬɪɨɧɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɹɞɪɨɦ, ɛаɪɧ; 

 ː˕ଵ  – ɨɛɨзɧаɱɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɧɟɣɬɪɨɧа. 
 

Ɇаɬɟɦаɬɢɱɟɫкɢɟ ɦɨɞɟɥɢ, ɞаɸɳɢɟ кɨɥɢɱɟɫɬɜɟɧɧɭɸ каɪɬɢɧɭ ɬɪаɧɫɮɨɪɦаɰɢɢ ɹɞɟɪ, 
ɫɨɫɬаɜɥɟɧɧɵɟ ɩɨ ɩɪɢɜɟɞɟɧɧɵɦ ɮɢзɢɱɟɫкɢɦ ɦɨɞɟɥɹɦ, ɢɦɟɸɬ ɜɢɞ:  

 

 {  
  ௗே�−భௗ௧ = −��˃−ଵ ∙  ܰ�−ଵ ∙  ː.˕                                                                       ሺͳሻௗே�−మௗ௧ = −��˃−ଵ ∙  ܰ�−ଵ ∙  ː.˕ − ��˃−ଶ ∙ ܰ�−ଶ ∙  ː.˕                               ሺʹሻௗே�−యௗ௧ = −��˃−ଶ ∙  ܰ�−ଶ ∙  ː.˕ − ��˃−ଷ ∙ ܰ�−ଷ ∙  ː.˕ − ܰ�−ଷ ∙    ଷ    ሺ͵ሻ−�ߣ

 

ɝɞɟ NH-1, NH-2, NH-3– ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫɨɞɟɪɠаɧɢɟ (кɨɧɰɟɧɬɪаɰɢɹ) ɹɞɟɪ ɩɪɨɬɢɹ, ɞɟɣɬɟɪɢɹ 
ɢ ɬɪɢɬɢɹ ɜ 1 ɫɦ3 ɪаɫɫɦаɬɪɢɜаɟɦɨɝɨ ɜɟɳɟɫɬɜа (ɱɢɫɬɵɣ ɜɨɞɨɪɨɞ, ɜɨɞа, 
ɦɟɬаɧ, ɛɢɨɬкаɧɶ ɢ ɞɪ.); 

  ��˃−ଵ, ��˃−ଶ, ��˃−ଷ – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɷɮɮɟкɬɢɜɧɵɟ ɦɢкɪɨɫкɨɩɢɱɟɫкɢɟ ɫɟɱɟɧɢɹ 
ɩɨɝɥɨɳɟɧɢɹ ɬɟɩɥɨɜɵɯ ɧɟɣɬɪɨɧɨɜ ɹɞɪаɦɢ ɩɪɨɬɢɹ, ɞɟɣɬɟɪɢɹ ɢ ɬɪɢɬɢɹ, ɫɦ2; 

 ː.˕– ɩɥɨɬɧɨɫɬɶ ɩɨɬɨка ɬɟɩɥɨɜɵɯ ɧɟɣɬɪɨɧɨɜ, ʜʠʛమ·ʠ; 
 

ௗே�−భௗ௧ , 
ௗே�−మௗ௧ , 

ௗே�−యௗ௧  – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫкɨɪɨɫɬɢ ɢзɦɟɧɟɧɢɹ кɨɧɰɟɧɬɪаɰɢɢ ɹɞɟɪ 
ɩɪɨɬɢɹ, ɞɟɣɬɟɪɢɹ ɢ ɬɪɢɬɢɹ ɜ ɧɟɣɬɪɨɧɧɨɦ ɩɨɥɟ,яˇˈ˓˔ˏయ·˔; 

 .ଷ – ɩɨɫɬɨɹɧɧаɹ ɪаɫɩаɞа ɬɪɢɬɢɹ, ɪаɜɧаɹ 1,79∙10-9 ɫ-1−�ߣ 

 

Ⱥɧаɥиɡ ɦɨɞеɥеɣ 
 

Ɋазɥɢɱɢɟ ɜ ɦɢкɪɨɫкɨɩɢɱɟɫкɢɯ ɫɟɱɟɧɢɹɯ ɩɨɝɥɨɳɟɧɢɹ ɩɪɨɬɢɹ ɢ ɞɟɣɬɟɪɢɹ 
ɫɨɫɬаɜɥɹɟɬ ɨкɨɥɨ ɬɪɟɯ ɩɨɪɹɞкɨɜ, ɫɟɱɟɧɢɟ ɩɨɝɥɨɳɟɧɢɹ ɹɞɪɨɦ ɬɪɢɬɢɹ ɬɟɩɥɨɜɨɝɨ ɧɟɣɬɪɨɧа 
ɜ ɞɨɫɬɭɩɧɵɯ аɜɬɨɪаɦ ɫɩɪаɜɨɱɧɢкаɯ ɨɬɫɭɬɫɬɜɭɟɬ. 

ɋкɨɪɨɫɬɶ ɭɛɵɥɢ кɨɧɰɟɧɬɪаɰɢɢ ɩɪɨɬɢɹ ɩɪɨɩɨɪɰɢɨɧаɥɶɧɨ ɩɪɨɢзɜɟɞɟɧɢɸ: 
  ܰ�−ଵ ∙  ː.˕ 
 

ː.˕ɢзɦɟɧɹɟɬɫɹ, как ɩɪаɜɢɥɨ, ɜ ɩɪɟɞɟɥаɯ 1013 – 1014 
ʜʠʛమ·ʠ. NH-1 ɞɥɹ ɜɨɞɵ ɫɨɫɬаɜɥɹɟɬ 

(ɢɫɩɨɥɶзɭɟɦ ɮɨɪɦɭɥɭ Ⱥɜɨɝаɞɪɨ): 
 ܰ�−ଵ�ଶை = ܺ ܯܰ� ∙ ��ଶை = ʹ ∙ Ͳ.ͻͻͺͷ ∙ �ܰͳͺ ∙ ͳ = . ∙ ͳͲଶଶ яˇˈ˓˔ˏଷ  
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ɝɞɟ �ܰ – ɩɨɫɬɨɹɧɧаɹ Ⱥɜɨɝаɞɪɨ; 
 ;ɦɨɥɹɪɧаɹ ɦаɫɫа – ܯ 
 ��ଶை  – ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ. 

 

ȼ ɩɪɢɧɰɢɩɟ ɱɢɫɥɨ ɹɞɟɪ ɩɪɨɬɢɹ ɜ ɨɛɴɟɦɟ ɜɨɞɵ  NH−ଵHଶ заɜɢɫɢɬ ɨɬ ɩɥɨɬɧɨɫɬɢ ɜɨɞɵ, 
кɨɬɨɪаɹ ɜ ɷɧɟɪɝɟɬɢɱɟɫкɢɯ ɪɟакɬɨɪаɯ ȼȼɗɊ ɢзɦɟɧɹɟɬɫɹ ɨɬ 1 ˆ˔ˏయ (ɞɥɹ ɯɨɥɨɞɧɨɝɨ ɪɟакɬɨɪа) 
ɞɨ 0,7 ˆ˔ˏయ  (ɞɥɹ ɪаɛɨɬаɸɳɟɝɨ ɧа ɦɨɳɧɨɫɬɢ ɪɟакɬɨɪа) Д10Ж. ɉɨɫɥɟ ɩɨɞɫɬаɧɨɜкɢ ɜɫɟɯ 
ɜɟɥɢɱɢɧ ɜ ɮɨɪɦɭɥɭ (1)  ɫкɨɪɨɫɬɶ ɢзɦɟɧɟɧɢɹ кɨɧɰɟɧɬɪаɰɢɢ ɹɞɟɪ ɩɪɨɬɢɹ ɜ I кɨɧɬɭɪɟ 
ȼȼɗɊ ɛɭɞɟɬ ɢɦɟɬɶ ɩɨɪɹɞɨк 1012 

яˇˈ˓˔ˏయ·˔, а ɷɬɨ ɫɨɝɥаɫɧɨ (2) ɫкɨɪɨɫɬɶ ɝɟɧɟɪаɰɢɢ ɞɟɣɬɟɪɢɹ. 
ɂзɦɟɧɟɧɢɟ ɠɟ кɨɧɰɟɧɬɪаɰɢɣ ɹɞɟɪ ɩɪɨɬɢɹ ɜ ɜɨɞɟ ɜɨ ɜɪɟɦɟɧɢ ɜ ɧɟɣɬɪɨɧɧɨɦ ɩɨɥɟ 
ɬɟɩɥɨɜɵɯ ɧɟɣɬɪɨɧɨɜ ɩɪɢ ɩɥɨɬɧɨɫɬɢ ɩɨɬɨка ː.˕ ɛɭɞɟɬ ɢɦɟɬɶ ɜɢɞ: 

 ܰ�−ଵ�మைሺݐሻ = ܰ�−ଵబ �మை ∙ ݁−��˃−భ∙ː.˕∙௧ˑ˄ˎ  
 

Ⱥɧаɥɢз ɮɨɪɦɭɥɵ (2) ɩɨказɵɜаɟɬ, ɱɬɨ, σʜ˃−ଵ > σʜ˃−ଶ  ɩɪɢɦɟɪɧɨ ɧа ɬɪɢ ɩɨɪɹɞка, а 
ɧаɱаɥɶɧɵɟ кɨɧɰɟɧɬɪаɰɢɢ ɹɞɟɪ 1

1ɇ ɢ 2
1ɇ ɨɬɥɢɱаɸɬɫɹ ɧа ɱɟɬɵɪɟ ɩɨɪɹɞка, ɦɨɠɧɨ ɫɱɢɬаɬɶ, 

ɱɬɨ ɫкɨɪɨɫɬɶ ɝɟɧɟɪаɰɢɢ ɞɟɣɬɟɪɢɹ ɛɨɥɶɲɟ ɫкɨɪɨɫɬɢ ɟɝɨ ɭɛɵɥɢ ɩɪɢɦɟɪɧɨ ɧа ɫɟɦɶ 
ɩɨɪɹɞкɨɜ. Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ ɫкɨɪɨɫɬɶ ɝɟɧɟɪаɰɢɢ Ⱦ ɫɨɫɬаɜɥɹɟɬ 1,11∙1012 

яˇˈ˓˔ˏయ·˔ , ɫкɨɪɨɫɬɶ 
ɭɛɵɥɢ – 1,8∙105 

яˇˈ˓˔ˏయ·˔. 
ɋɥɟɞɨɜаɬɟɥɶɧɨ, кɨɧɰɟɧɬɪаɰɢɹ ɞɟɣɬɟɪɢɹ ɜ ɬɟɩɥɨɧɨɫɢɬɟɥɟ-заɦɟɞɥɢɬɟɥɟ ɪɟакɬɨɪа 

ɬɢɩа ȼȼɗɊ ɬɨɥɶкɨ ɪаɫɬɟɬ ɫɨ ɫкɨɪɨɫɬɶɸ ɩɪɢɦɟɪɧɨ 1,11∙1012 
яˇˈ˓ʓ˔ˏయ·˔ . ɋкɨɪɨɫɬɶ ɨɛɪазɨɜаɧɢɹ 

ɬɪɢɬɢɹ ɜ I кɨɧɬɭɪɟ ȼȼɗɊ ɪаɫɬɟɬ ɫɨ ɫкɨɪɨɫɬɶɸ 2,5∙105 
яˇˈ˓ʡ˔ˏయ·˔ . ɋкɨɪɨɫɬɶ ɭɛɵɥɢ ɬɪɢɬɢɹ, 

ɞаɠɟ ɟɫɥɢ ɞɨɩɭɫɬɢɬɶ, ɱɬɨ σʡ˃ = ͳͲͲ ˄˃˓ː , ɱɬɨ ɧɟɜɟɪɨɹɬɧɨ, ɫɨɫɬаɜɢɬ ɩɪɢɦɟɪɧɨ 

5∙10-4 
яˇˈ˓˔ˏయ·˔. Ɂɧаɱɢɬ, кɨɥɢɱɟɫɬɜɨ ɬɪɢɬɢɹ ɜ I кɨɧɬɭɪɟ ȼȼɗɊ ɜɫё-ɬакɢ ɬɨɠɟ ɛɭɞɟɬ ɪаɫɬɢ ɫɨ 

ɫкɨɪɨɫɬɶɸ ɩɨɪɹɞка 3∙105 
яˇˈ˓˔ˏయ·˔. 

Ɍакɢɦ ɨɛɪазɨɦ, ɜɫɟ ɪаɛɨɬаɸɳɢɟ ȼȼɗɊ Ɋɨɫɫɢɢ, ɜ ɝɨɞ ɦɨɝɭɬ ɝɟɧɟɪɢɪɨɜаɬɶ ɜɩɨɥɧɟ 
ɨɩɪɟɞɟɥёɧɧɨɟ кɨɥɢɱɟɫɬɜɨ ɹɞɟɪ ɬɪɢɬɢɹ. Ɉɰɟɧка ɷɬɨɝɨ кɨɥɢɱɟɫɬɜа ɞɨɥɠɧа ɩɪɨɢзɜɨɞɢɬɶɫɹ 
ɫ ɭɱɟɬɨɦ ɨɫɨɛɟɧɧɨɫɬɟɣ ɝɟɧɟɪаɰɢɢ ɬɪɢɬɢɹ ɜ I кɨɧɬɭɪɟ ȼȼɗɊ, кɨɬɨɪɵɟ закɥɸɱаɸɬɫɹ ɜ 
ɫɥɟɞɭɸɳɟɦ: ɧɟɣɬɪɨɧɧɨɟ ɩɨɥɟ ɟɫɬɶ ɬɨɥɶкɨ ɜ акɬɢɜɧɨɣ зɨɧɟ, ɜɨ ɜɫɟɯ ɨɫɬаɥɶɧɵɯ 
ɷɥɟɦɟɧɬаɯ ɩɟɪɜɨɝɨ кɨɧɬɭɪа ɧɟɣɬɪɨɧɧɵɟ ɩɨɥɹ ɩɨ ɫɪаɜɧɟɧɢɸ ɫ ɧɟɣɬɪɨɧɧɵɦɢ ɩɨɥɹɦɢ ɜ 
акɬɢɜɧɨɣ зɨɧɟ (ʏЗ = ͳͲଵଷ − ͳͲଵସ ː˔ˏమ·ʠ) ɩɪакɬɢɱɟɫкɢ ɨɬɫɭɬɫɬɜɭɸɬ, ɢ ɝɟɧɟɪаɰɢɟɣ ɬɪɢɬɢɹ 
ɜ ɧɟɣ ɦɨɠɧɨ ɩɪɟɧɟɛɪɟɱɶ. ɋɥɟɞɨɜаɬɟɥɶɧɨ, ɬɪɢɬɢɣ ɫɨɝɥаɫɧɨ (3) ɝɟɧɟɪɢɪɭɟɬɫɹ ɬɨɥɶкɨ 
кɨɝɞа ɬɟɩɥɨɧɨɫɢɬɟɥɶ (ɇ2Ɉ) ɧаɯɨɞɢɬɫɹ ɜ акɬɢɜɧɨɣ зɨɧɟ. 

Ɉɛɨзɧаɱɢɦ ɜɪɟɦɹ ɩɪɟɛɵɜаɧɢɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ акɬɢɜɧɨɣ зɨɧɟ ɱɟɪɟз tȺɁ, а ɜɪɟɦɹ 
ɨɞɧɨɝɨ ɰɢкɥа ɩɪɨɯɨɠɞɟɧɢɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɩɨ кɨɧɬɭɪɭ – tк. 

Ɍɨɝɞа ɨɛɪазɨɜаɜɲɟɟɫɹ кɨɥɢɱɟɫɬɜɨ ɬɪɢɬɢɹ ɜ ɪɟзɭɥɶɬаɬɟ ɩɟɪɜɨɝɨ ɰɢкɥа 
ɩɪɨɯɨɠɞɟɧɢɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɱɟɪɟз акɬɢɜɧɭɸ зɨɧɭ ɜ ɬɟɱɟɧɢɟ ɜɫɟɣ ɩɨɫɥɟɞɭɸɳɟɣ ɪаɛɨɬɵ 
ɪɟакɬɨɪа, ɛɭɞɟɬ ɬɨɥɶкɨ ɪаɫɩаɞаɬɶɫɹ. ɉɨɩɨɥɧɟɧɢɟ ɬɪɢɬɢɹ ɜ ɬɟɩɥɨɧɨɫɢɬɟɥɟ ɛɭɞɟɬ 
ɩɪɨɢзɜɨɞɢɬɶɫɹ ɬɨɥɶкɨ за каɠɞɵɣ ɨɱɟɪɟɞɧɨɣ ɰɢкɥ акɬɢɜаɰɢɢ ɞɟɣɬɟɪɢɹ ɜ акɬɢɜɧɨɣ зɨɧɟ. 
ɋ ɭɱɟɬɨɦ ɪаɫɫɦɨɬɪɟɧɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɧакɨɩɥɟɧɢɹ ɬɪɢɬɢɹ ɜ I кɨɧɬɭɪɟ ȼȼɗɊ за ɜɫё 
ɜɪɟɦɹ ɪаɛɨɬɵ ɫ ɨɞɧɨɣ заɝɪɭзкɨɣ ɹɞɟɪɧɨɝɨ ɬɨɩɥɢɜа, ɜɵɪаɠɟɧɢɟ ɞɥɹ акɬɢɜɧɨɫɬɢ ɷɬɨɝɨ 
ɬɪɢɬɢɹ ɩɪɢɜɟɞɟɧɨ ɜ Д11Ж ɢ ɢɦɟɟɬ ɜɢɞ: 

 

  �ʡ = ௗே�−యௗ௧ ∙ (ͳ − ݁−��−య௧ˍ) ∙ ݁−��−య௧ˍ ∙ [ଵ−−ሺ�−భሻ��−య�ˍଵ−−��−య�ˍ ] ʐˍ˔ˏయ  (4) 
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ɝɞɟ  Aʡ – акɬɢɜɧɨɫɬɶ ɨɛɪазɨɜаɜɲɟɝɨɫɹ ɬɪɢɬɢɹ ɜ 1 ɫɦ3 ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɪɟакɬɨɪа ɬɢɩа 
ȼȼɗɊ за 10 ɦɟɫɹɰɟɜ ɪаɛɨɬɵ ɧа ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɢ, ʐˍ˔ˏయ; 

 
ௗே�−యௗ௧  – ɩɟɪɜɨɟ ɫɥаɝаɟɦɨɟ ɭɪаɜɧɟɧɢɹ (3) ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɪɟакɬɨɪɧɨɣ 

ɭɫɬаɧɨɜкɢ, яˇ˔ˏయ˔; 
 ݊ = ଵ ˏˈ˔я˙ˈ˅௧ˍ  – ɛɟзɪазɦɟɪɧɨɟ ɜɪɟɦɹ ɪаɛɨɬɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɪɟакɬɨɪɧɨɣ ɭɫɬаɧɨɜкɢ 

ɧа ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɢ. 

 

Ⱦɥɹ ɨɰɟɧкɢ tȺɁ ɢ tк ɜɨɫɩɨɥɶзɭɟɦɫɹ ɨɫɧɨɜɧɵɦɢ ɮɢзɢкɨ-ɬɟɯɧɢɱɟɫкɢɦɢ 
ɯаɪакɬɟɪɢɫɬɢкаɦɢ ɪɟакɬɨɪɨɜ ȼȼɗɊ-440 ɢ ȼȼɗɊ-1000 [12]. 

Ɍɨɝɞа ɭɩɨɦɹɧɭɬɵɟ ɜɪɟɦɟɧа ɛɭɞɭɬ ɢɦɟɬɶ ɫɥɟɞɭɸɳɢɟ зɧаɱɟɧɢɹ: 
– ɜɪɟɦɹ ɩɪɨɯɨɠɞɟɧɢɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɱɟɪɟз акɬɢɜɧɭɸ зɨɧɭ ɪɟакɬɨɪа ɬɢɩа ȼȼɗɊ-

ʏЗʑʑЭʟ−ସସݐ 440 = Ͳ, ˔; ݐ  ʑ̱ʑЭʟ−ସସ = ͳͺ ˔; 
– ɜɪɟɦɹ ɩɪɨɯɨɠɞɟɧɢɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɱɟɪɟз акɬɢɜɧɭɸ зɨɧɭ ɪɟакɬɨɪа ɬɢɩа ȼȼɗɊ-

ʏЗʑʑЭʟ−ଵݐ 1000 = Ͳ, ˔; ݐ ʑ̱ʑЭʟ−ଵ = ͳͶ ˔. 
 

ɉɨɞɫɬаɜɢɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɟɥɢɱɢɧɵ ɜ (4) ɞɥɹ ȼȼɗɊ-440 ɢ ȼȼɗɊ-1000, ɩɨɥɭɱɢɦ 
ɭɞɟɥɶɧɭɸ акɬɢɜɧɨɫɬɶ ( ʐˍ˔ˏయ) ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɫɨзɞаɜаɟɦɭɸ ɬɪɢɬɢɟɦ, ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɪɟакɬɨɪɧɨɣ ɭɫɬаɧɨɜкɢ за 10 ɦɟɫɹɰɟɜ ɟё ɪаɛɨɬɵ ɧа ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɢ. 

 ʏ˖ʑ̌ʑЭʟ−ସସ = Ͷ ʐˍ˔ˏଷ ;  ʏ˖ʑ̌ʑЭʟ−ଵ = ͳͳͳ ʐˍ˔ˏଷ 

 

Ɉɛɳаɹ акɬɢɜɧɨɫɬɶ ɜɨɞɵ I кɨɧɬɭɪа ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɪɟакɬɨɪɧɨɣ ɭɫɬаɧɨɜкɢ, 
ɫɨзɞаɜаɟɦɨɣ ɬɪɢɬɢɟɦ, ɫɨɫɬаɜɢɬ: 

 ʏ˖ʑ̌ʑЭʟ−ସସ = ͻ,͵Ͷ ∙ ͳͲଵ ʐˍ. ʏ˖ʑ̌ʑЭʟ−ଵ = ͵,͵Ͷ ∙ ͳͲଵଵ ʐˍ. 

 

ȼ ɜɵɩɨɥɧɟɧɧɵɯ ɨɰɟɧкаɯ ɫɧɢɠɟɧɢɟ акɬɢɜɧɨɫɬɢ ɬɪɢɬɢɹ за 10 ɦɟɫɹɰɟɜ ɪаɛɨɬɵ 
ɪɟакɬɨɪɧɨɣ ɭɫɬаɧɨɜкɢ ɧɟ ɭɱɢɬɵɜаɥɨɫɶ, ɬ.к. ɩɟɪɢɨɞ ɩɨɥɭɪаɫɩаɞа ɬɪɢɬɢɹ ɫɨɫɬаɜɥɹɟɬ 12,3 
ɝɨɞа.  

Ɍакɢɦ ɨɛɪазɨɦ, ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɜɫɟɯ ɦɟɪ ɛɟзɨɩаɫɧɨɫɬɢ ɧа Ⱥɗɋ ɩɪɢ ɨɛɪаɳɟɧɢɢ ɫ 
ɪаɞɢɨакɬɢɜɧɨɣ ɜɨɞɨɣ ɩɟɪɜɨɝɨ кɨɧɬɭɪа, ɫɨзɞаɜаɟɦɨɣ ɬɪɢɬɢɟɦ, ɩɨɥɭɱаɟɦɵɦ ɩɭɬɟɦ 
ɬɪаɧɫɮɨɪɦаɰɢɢ ɩɪɢɪɨɞɧɨɝɨ ɜɨɞɨɪɨɞа ɜ ɩɟɪɜɨɦ кɨɧɬɭɪɟ ɜ ɧɟɣɬɪɨɧɧɨɦ ɩɨɥɟ ɪɟакɬɨɪɧɵɯ 
ɭɫɬаɧɨɜɨк ɬɢɩа ȼȼɗɊ, ɜɟɥɢɱɢɧа ɬакɨɣ акɬɢɜɧɨɫɬɢ ɧɟ ɩɪɟɞɫɬаɜɥɹɟɬ ɫɟɪɶɟзɧɨɣ ɨɩаɫɧɨɫɬɢ 
ɞɥɹ ɨкɪɭɠаɸɳɟɣ ɫɪɟɞɵ. 
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Abstract – The article considers qualitative and quantitative composition of formed radionuclides 
under irradiation of hydrogen nuclei, which is a part of the water of the first circuit of the water-

water power reactor, thermal neutrons and evaluation of the rate of formation of hydrogen 

radionuclide tritium, dangerous to the objects of the biosphere. 
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