
ȽɅɈȻАɅɖɇАə əȾȿɊɇАə ȻȿɁɈɉАСɇɈСɌɖ, 2018 №4(29), С. 17–23 

© ɇаɰɢɨɧаɥɶɧɵɣ ɢɫɫɥɟɞɨɜаɬɟɥɶɫкɢɣ ɹɞɟɪɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ «ɆɂɎɂ», 2018 

ɉɊОȻɅȿɆɕ əȾȿɊɇОɃ, ɊȺȾɂȺɐɂОɇɇОɃ 

ɂ ɗɄОɅОȽɂɑȿɋɄОɃ ȻȿɁОɉȺɋɇОɋɌɂ 

 
ɍȾɄ 504.4.054 

 

ОɐȿɇɄȺ ɋОɋɌОəɇɂə ȼОȾɇОȽО ОȻɔȿɄɌȺ ȼ ɁОɇȿ 
ɊȺɁɆȿɓȿɇɂə ɊОȺɗɋ ɋ ɂɋɉОɅɖɁОȼȺɇɂȿɆ ɆȿɌОȾȺ 

ȽɅȺȼɇɕɏ ɄОɆɉОɇȿɇɌ 

 
© 2018 ȿ.Ⱥ. Ⱥɛиɞɨɜа, О.ɂ. Ȼеɣɫɭɝ, Ⱥ.ȿ. Ⱦеɦɛиɰɤиɣ, О.ȿ. Ⱦɪаɤа, О.ɘ. ɉɭɝачɺɜа 

 

ɇɂɂ АɗɆ, ȼɨɥɝɨɞɨɧɫкɢɣ ɢɧɠɟɧɟɪɧɨ-ɬɟхɧɢчɟɫкɢɣ ɢɧɫɬɢɬɭɬ – ɮɢɥɢɚɥ ɇɚɰɢɨɧɚɥɶɧɨɝɨ 
ɢɫɫɥɟɞɨɜɚɬɟɥɶɫкɨɝɨ ɹɞɟɪɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ «ɆɂФɂ», ȼɨɥɝɨɞɨɧɫк, Ɋɨɫɬɨɜɫкɚɹ ɨɛɥ., Ɋɨɫɫɢɹ 

 
Ɇɟɬɨɞ ɝɥаɜɧɵɯ кɨɦɩɨɧɟɧɬ ɛɵɥ ɩɪɢɦɟɧɟɧ ɞɥɹ аɧаɥɢза ɞаɧɧɵɯ ɷкɨɥɨɝɢɱɟɫкɨɝɨ ɦɨɧɢɬɨɪɢɧɝа 
ɪ. Ⱦɨɧ. Ɇɟɬɨɞ ɩɨзɜɨɥɢɥ ɩɪɨɢзɜɟɫɬɢ ɨɰɟɧкɭ ɛɨɥɶɲɨɝɨ ɱɢɫɥа ɪазɧɨɪɨɞɧɵɯ ɢ ɛɵɫɬɪɨ 
ɦɟɧɹɸɳɢɯɫɹ ɩаɪаɦɟɬɪɨɜ. Ɋɟзɭɥɶɬаɬɵ ɭказɵɜаɸɬ ɧа ɜɨзɦɨɠɧɨɫɬɶ аɜɬɨɦаɬɢɱɟɫкɨɣ 
кɥаɫɫɢɮɢкаɰɢɢ ɫɨɫɬɨɹɧɢɹ ɜɨɞɧɨɝɨ ɨɛɴɟкɬа ɧа ɨɫɧɨɜаɧɢɢ ɧаɛɥɸɞɟɧɢɹ ɟɝɨ ɯɢɦɢɱɟɫкɢɯ, 
ɛɢɨɥɨɝɢɱɟɫкɢɯ ɢ ɮɢзɢɱɟɫкɢɯ ɩаɪаɦɟɬɪɨɜ. ɉɪɟɞɥɨɠɟɧɧаɹ ɦɨɞɟɥɶ кɥаɫɫɢɮɢкаɰɢɢ ɦɨɠɟɬ 
ɛɵɬɶ ɩɪɢɦɟɧɟɧа ɞɥɹ ɨɛɪаɛɨɬкɢ ɞаɧɧɵɯ ɦɨɧɢɬɨɪɢɧɝа  ɜɨɞɧɵɯ ɷкɨɫɢɫɬɟɦ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɐɢɦɥɹɧɫкɨɝɨ ɜɨɞɨɯɪаɧɢɥɢɳа ɢ ɜɨɞɨɟɦа-ɨɯɥаɞɢɬɟɥɹ Ɋɨɫɬɨɜɫкɨɣ Ⱥɗɋ. Ɋаɛɨɬа ɜɵɩɨɥɧɟɧа ɩɨ 
ɦаɬɟɪɢаɥаɦ, ɩɨɥɭɱɟɧɧɵɦ ɜ кɨɦɩɥɟкɫɧɵɯ ɫɨɜɦɟɫɬɧɵɯ ɷкɫɩɟɞɢɰɢɹɯ ɫ Ⱦɨɧɫкɨɣ ɭɫɬɶɟɜɨɣ 
ɫɬаɧɰɢɟɣ Ɋɨɫɝɢɞɪɨɦɟɬа ɜ ɧɢɠɧɟɦ ɬɟɱɟɧɢɢ ɪ. Ⱦɨɧ ɧа ɭɱаɫɬкɟ ɨɬ ɝ. Ⱥкɫаɣ ɞɨ ɝ. Ɋɨɫɬɨɜ-ɧа-

Ⱦɨɧɭ. ɉɪɨɛɵ ɜɨɞɵ ɨɬɛɢɪаɥɢɫɶ ɧа ɫɬаɰɢɨɧаɪɧɵɯ ɩɭɧкɬаɯ ɢ ɫɬɜɨɪаɯ ɝɢɞɪɨɯɢɦɢɱɟɫкɨɣ ɫɟɬɢ 
ɦɨɧɢɬɨɪɢɧɝа ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ ɫɭɲɢ. 
 

Ʉɥɸчɟɜɵɟ ɫɥɨɜɚ: ɦɟɬɨɞ ɝɥаɜɧɵɯ кɨɦɩɨɧɟɧɬ, ɫɩɟкɬɪ ɫɨɛɫɬɜɟɧɧɵɯ зɧаɱɟɧɢɣ, ɦаɬɪɢɰа ɫɱɟɬɨɜ, 
ɦаɬɪɢɰа ɧаɝɪɭзɨк, акɬɢɜɧɨɫɬɶ ɜɧɟкɥɟɬɨɱɧɵɯ ɷɫɬɟɪаз, ɳɟɥɨɱɧаɹ ɮɨɫɮаɬаза ɫɟɫɬɨɧа. 

 

ɉɨɫɬɭɩɢɥа ɜ ɪɟɞакɰɢɸ: 24.07.2018 

 

Ɂаɝɪɹзɧɟɧɢɟ ɜɨɞɧɵɯ ɷкɨɫɢɫɬɟɦ ɜ ɧаɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢɨɛɪɟɥɨ ɝɥɨɛаɥɶɧɵɟ 
ɦаɫɲɬаɛɵ. Ⱦɥɹ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ ɨɧɨ ɢɦɟɟɬ ɨɫɨɛɟɧɧɨɟ зɧаɱɟɧɢɟ, ɬак как заɩаɫɵ 
ɩɪɟɫɧɵɯ ɜɨɞ ɧа зɟɦɥɟ ɨɝɪаɧɢɱɟɧɵ. Ⱦɨɧ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɢɫɬɨɱɧɢкɨɦ ɩɢɬɶɟɜɨɝɨ 
ɜɨɞɨɫɧаɛɠɟɧɢɹ ɢ ɹɜɥɹɟɬɫɹ ɨɛɴɟкɬɨɦ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɜɨзɞɟɣɫɬɜɢɹ Ɋɨɫɬɨɜɫкɨɣ Ⱥɗɋ. 
ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɷкɨɥɨɝɢɱɟɫкɨɝɨ ɫɨɫɬɨɹɧɢɹ ɞɟɥɶɬɵ ɪ. Ⱦɨɧ ɭɱɢɬɵɜаɟɬɫɹ ɞɨɫɬаɬɨɱɧɨ 
ɛɨɥɶɲɨɟ кɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɯɢɦɢɱɟɫкɢɯ ɯаɪакɬɟɪɢɫɬɢк, ɩɨɥɭɱɟɧɧɵɯ ɜ ɪɟзɭɥɶɬаɬɟ ɨɬɛɨɪа 
ɢ ɨɛɪаɛɨɬкɢ ɩɪɨɛ. ȼ ɧаɫɬɨɹɳɟɦ ɢɫɫɥɟɞɨɜаɧɢɢ ɪаɫɫɦаɬɪɢɜаɸɬɫɹ ɯɢɦɢɱɟɫкɢɟ ɩаɪаɦɟɬɪɵ, 
ɬакɢɟ как pH, кɨɧɰɟɧɬɪаɰɢɢ кɢɫɥɨɪɨɞа, ɫɨɟɞɢɧɟɧɢɣ азɨɬа, ɛɢɨɥɨɝɢɱɟɫкɢɟ, ɫɪɟɞɢ 
кɨɬɨɪɵɯ ȻɉɄ, ɩɨказаɬɟɥɢ акɬɢɜɧɨɫɬɢ ɜɧɟкɥɟɬɨɱɧɵɯ ɷɫɬɟɪаз (Ⱥɗ) ɢ акɬɢɜɧɨɫɬɢ 
ɳɟɥɨɱɧɨɣ ɮɨɫɮаɬазɵ (ȺɓɎ), ɬɟɦɩɟɪаɬɭɪа. 

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ каɱɟɫɬɜа ɨɛɪаɛɨɬкɢ ɞаɧɧɵɯ ɷкɨɥɨɝɢɱɟɫкɨɝɨ ɦɨɧɢɬɨɪɢɧɝа 
ɧɟɨɛɯɨɞɢɦ ɩɨɞɯɨɞ, ɩɨзɜɨɥɹɸɳɢɣ аɜɬɨɦаɬɢɱɟɫкɢ ɩɪɨɢзɜɨɞɢɬɶ аɧаɥɢз ɞаɧɧɵɯ 
ɷкɨɥɨɝɢɱɟɫкɨɝɨ ɦɨɧɢɬɨɪɢɧɝа ɢ кɥаɫɫɢɮɢɰɢɪɨɜаɬɶ ɫɨɫɬɨɹɧɢɟ ɨɛɴɟкɬа ɧаɛɥɸɞɟɧɢɹ. Ⱦɥɹ 
ɪɟɲɟɧɢɹ аɧаɥɨɝɢɱɧɵɯ заɞаɱ ɜ ɪазɥɢɱɧɵɯ ɨɛɥаɫɬɹɯ ɞɟɹɬɟɥɶɧɨɫɬɢ (ɬɟɯɧɢɱɟɫкаɹ 
ɞɢаɝɧɨɫɬɢка, ɮɢɧаɧɫɵ) Д1, 2, 3, 4Ж ɢɫɩɨɥɶзɭɸɬɫɹ аɥɝɨɪɢɬɦɵ кɥаɫɫɢɮɢкаɰɢɢ. 
ɋɭɳɟɫɬɜɭɸɳɢɟ аɥɝɨɪɢɬɦɵ ɦɨɠɧɨ ɪазɞɟɥɢɬɶ ɧа ɞɜɟ ɝɪɭɩɩɵ: ɜɟɪɨɹɬɧɨɫɬɧɵɟ 
(ɫɬаɬɢɫɬɢɱɟɫкɢɟ) ɢ ɩɪɢзɧакɨɜɵɟ. ɋɬаɬɢɫɬɢɱɟɫкɢɣ ɩɨɞɯɨɞ ɩɨзɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ 
ɞɨɫɬɨɜɟɪɧɵɟ ɪɟзɭɥɶɬаɬɵ, ɟɫɥɢ ɢɫɯɨɞɧɵɟ  ɞаɧɧɵɟ ɩɨɥɭɱɟɧɵ ɜ ɪɟзɭɥɶɬаɬɟ ɦɧɨɝɨɥɟɬɧɢɯ, 
ɜɫɟɫɟзɨɧɧɵɯ, ɟɠɟɫɭɬɨɱɧɵɯ ɧаɛɥɸɞɟɧɢɣ, ɱɬɨ ɜɨзɦɨɠɧɨ ɩɪɢ ɪаɛɨɬɟ ɫɬаɰɢɨɧаɪɧɵɯ 
ɷкɨɥɨɝɢɱɟɫкɢɯ ɩɨɫɬɨɜ. ȼ ɪаɦкаɯ ɧаɫɬɨɹɳɟɣ ɪаɛɨɬɵ ɞаɧɧɵɟ ɩɨɥɭɱɟɧɵ ɩɭɬɟɦ 
ɦɨɛɢɥɶɧɨɝɨ ɦɨɧɢɬɨɪɢɧɝа ɜ ɨɬɞɟɥɶɧɵɟ ɦɨɦɟɧɬɵ ɜɪɟɦɟɧɢ. Ⱦɥɹ ɢзɜɥɟɱɟɧɢɹ ɢɧɮɨɪɦаɰɢɢ 
ɢз ɷɬɢɯ ɞаɧɧɵɯ ɰɟɥɟɫɨɨɛɪазɧа ɪɟаɥɢзаɰɢɹ ɨɞɧɨɝɨ ɢз ɩɪɢзɧакɨɜɵɯ ɩɨɞɯɨɞɨɜ – ɦɟɬɨɞа 
ɝɥаɜɧɵɯ кɨɦɩɨɧɟɧɬ Д5, 6Ж. 



18  ȺȻɂȾɈȼȺ ɢ ɞɪ. 
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Ɇɟɬɨɞ ɝɥаɜɧɵɯ кɨɦɩɨɧɟɧɬ ɩɨзɜɨɥɹɟɬ ɩɪɨɢзɜɟɫɬɢ кɥаɫɫɢɮɢкаɰɢɸ ɫɨɫɬɨɹɧɢɹ 
ɨɛɴɟкɬа ɧа ɨɩɪɟɞɟɥɟɧɧɵɟ ɝɪɭɩɩɵ ɧа ɨɫɧɨɜɟ ɩɪɢзɧакɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɩɨ ɢзɦɟɪɟɧɧɵɦ  
ɞаɧɧɵɦ, за ɫɱɟɬ ɬɨɝɨ, ɱɬɨ ɨɛɴɟкɬɵ ɜ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɝɪɭɩɩɟ ɩɨɯɨɠɢ ɞɪɭɝ ɧа ɞɪɭɝа ɫ 
ɨɩɪɟɞɟɥɟɧɧɨɣ ɬɨɱкɢ зɪɟɧɢɹ.  ȿɫɥɢ кɥаɫɫɨɜɵɟ ɦɟɬкɢ ɝɪɭɩɩ ɢзɧаɱаɥɶɧɨ ɧɟɢзɜɟɫɬɧɵ, ɬɨ 
кɥаɫɫɢɮɢкаɰɢɹ ɫɬаɧɨɜɢɬɫɹ заɞаɱɟɣ кɥаɫɬɟɪɢзаɰɢɢ. Ʉɥаɫɬɟɪɢзаɰɢɹ ɪазɛɢɜаɟɬ ɦɧɨɠɟɫɬɜɨ 
ɨɛɴɟкɬɨɜ ɧа кɥаɫɬɟɪɵ, ɬак ɱɬɨ ɨɛɴɟкɬɵ ɜ ɨɞɧɨɦ кɥаɫɬɟɪɟ ɛɨɥɟɟ ɩɨɯɨɠɢ ɞɪɭɝ ɧа ɞɪɭɝа, 
ɱɟɦ ɧа ɞɪɭɝɨɣ кɥаɫɬɟɪ. Ʉɥаɫɫɢɮɢкаɬɨɪ ɩɨзɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ аɛɫɨɥɸɬɧɨ ɞɨɫɬɨɜɟɪɧɵɟ 
ɪɟзɭɥɶɬаɬɵ ɬɨɥɶкɨ ɞɥɹ ɫɢɬɭаɰɢɣ, ɨɩɢɫаɧɧɵɯ ɨɛɭɱаɸɳɟɣ ɜɵɛɨɪкɨɣ. ȼ ɧаɲɟɦ ɫɥɭɱаɟ 
ɞɨɫɬɭɩɧɵ ɬɨɥɶкɨ ɧɟɪазɦɟɱɟɧɧɵɟ ɞаɧɧɵɟ ɢзɦɟɪɟɧɢɣ. Ⱦɥɹ ɬакɢɯ ɫɢɬɭаɰɢɣ ɛɵɥɢ 
ɪазɪаɛɨɬаɧɵ ɦɨɞɟɥɢ ɱаɫɬɢɱɧɨɣ кɥаɫɫɢɮɢкаɰɢɢ Д7, 8Ж.  

ȼ ɦɨɞɟɥɢ ɱаɫɬɢɱɧɨɣ кɥаɫɫɢɮɢкаɰɢɢ ɞɨɩɨɥɧɢɬɟɥɶɧаɹ ɢɧɮɨɪɦаɰɢɹ ɩɨ 
ɧɟɩɨɦɟɱɟɧɧɵɦ ɞаɧɧɵɦ ɢзɜɥɟкаɟɬɫɹ ɢз ɪаɫɩɪɟɞɟɥɟɧɢɹ ɞаɧɧɵɯ ɢ ɫɬɪɭкɬɭɪɵ ɦɧɨɠɟɫɬɜ. 
ɑаɫɬɢɱɧаɹ кɥаɫɫɢɮɢкаɰɢɹ ɨɫɧɨɜɵɜаɟɬɫɹ ɧа ɩɪɟɞɩɨɥɨɠɟɧɢɢ, ɱɬɨ ɫɨɫɟɞɧɢɟ ɬɨɱкɢ 
ɞаɧɧɵɯ, ɫкɨɪɟɟ ɜɫɟɝɨ, ɩɪɢɧаɞɥɟɠаɬ к ɨɞɧɨɦɭ ɢ ɬɨɦɭ ɠɟ кɥаɫɫɭ, а ɬакɠɟ ɧа 
ɩɪɟɞɩɨɥɨɠɟɧɢɢ, ɱɬɨ ɞаɧɧɵɟ ɫ ɨɞɢɧакɨɜɨɣ ɫɬɪɭкɬɭɪɨɣ, ɜɟɪɨɹɬɧɨ, ɛɭɞɭɬ ɜ ɨɞɧɨɦ кɥаɫɫɟ. 
Ʉɨɪɪɟɥɹɰɢɢ ɨɛɵɱɧɨ ɫɭɳɟɫɬɜɭɸɬ ɦɟɠɞɭ ɪазɥɢɱɧɵɦɢ ɩаɪаɦɟɬɪаɦɢ ɫɨɫɬɨɹɧɢɹ 
ɨкɪɭɠаɸɳɟɣ ɫɪɟɞɵ ɜ ɫɜɹзɢ ɫ ɢɯ ɯɢɦɢɱɟɫкɢɦ ɢɥɢ ɛɢɨɥɨɝɢɱɟɫкɢɦ ɜзаɢɦɨɞɟɣɫɬɜɢɟɦ. 
Ɍакɢɦ ɨɛɪазɨɦ, ɞаɧɧɵɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɞɧɨɦɭ ɢ ɬɨɦɭ ɠɟ ɫɨɫɬɨɹɧɢɸ, как ɩɪаɜɢɥɨ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɨɞɧɨɦɭ ɢ ɬɨɦɭ ɠɟ ɫɬаɬɢɫɬɢɱɟɫкɨɦɭ ɪаɫɩɪɟɞɟɥɟɧɢɸ ɢɥɢ ɫɬɪɭкɬɭɪɟ 
ɦɧɨɠɟɫɬɜа.  

Ɉɱɟɜɢɞɧɨ, ɜɫɟ ɪаɫɫɦаɬɪɢɜаɟɦɵɟ ɜ ɧаɫɬɨɹɳɟɣ ɪаɛɨɬɟ ɩɨказаɬɟɥɢ ɷкɨɥɨɝɢɱɟɫкɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɜɨɞɨɬɨка заɜɢɫɹɬ ɞɪɭɝ ɨɬ ɞɪɭɝа. Ɂɧаɱɟɧɢɹ ɩаɪаɦɟɬɪɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɫɨɫɬɨɹɧɢɸ ɨɛɴɟкɬа, ɨɩɪɟɞɟɥɹɸɬɫɹ ɬакɠɟ ɝɟɨɝɪаɮɢɟɣ (ɜ ɨɬɛɨɪаɯ, ɜзɹɬɵɯ ɧа ɪаɫɫɬɨɹɧɢɢ 
ɧɟɫкɨɥɶкɢɯ кɢɥɨɦɟɬɪɨɜ, ɪɟзɭɥɶɬаɬɵ ɦɨɝɭɬ ɨɬɥɢɱаɬɶɫɹ ɧа ɩɨɪɹɞкɢ), заɜɢɫɹɬ ɢ ɨɬ 
ɫɟзɨɧɧɨɣ ɢ ɫɭɬɨɱɧɨɣ ɢзɦɟɧɱɢɜɨɫɬɢ. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜɵɫɨкɢɟ кɨɧɰɟɧɬɪаɰɢɢ ɨкɫɢɞɨɜ азɨɬа ɢ аɦɦɢака ɫаɦɢ ɩɨ 
ɫɟɛɟ ɹɜɥɹɸɬɫɹ ɩɨказаɬɟɥɹɦɢ ɷкɨɥɨɝɢɱɟɫкɨɝɨ ɧɟɛɥаɝɨɩɨɥɭɱɢɹ. Ⱥ ɬакɢɟ ɛɢɨɥɨɝɢɱɟɫкɢɟ 
ɩɨказаɬɟɥɢ как ȺɓɎ ɢ Ⱥɗ ɩɨказɵɜаɸɬ ɪɟакɰɢɸ ɷкɨɫɢɫɬɟɦɵ ɧа ɧɟɛɥаɝɨɩɪɢɹɬɧɵɟ 
ɮакɬɨɪɵ. ɉɨказаɧɨ Д9, 10Ж, ɱɬɨ ȺɓɎ ɢ Ⱥɗ ɜɨзɪаɫɬаɸɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɨɫɬɨɦ 
ɷкɨɥɨɝɢɱɟɫкɨɣ ɧаɝɪɭзкɢ, ɢɯ ɜɵɫɨкɢɟ зɧаɱɟɧɢɹ ɫɨɯɪаɧɹɸɬɫɹ ɞаɠɟ ɩɨɫɥɟ ɫɧɢɠɟɧɢɹ 
ɧаɝɪɭзкɢ, ɨɞɧакɨ, ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɨɫɨɛɨ ɬɨкɫɢɱɧɵɯ заɝɪɹзɧɢɬɟɥɟɣ ɨɛа ɩаɪаɦɟɬɪа 
ɫɧɢɠаɸɬɫɹ. Ɍɨ ɟɫɬɶ ɧɨɪɦаɬɢɜɧɵɟ зɧаɱɟɧɢɹ  ȺɓɎ ɢ Ⱥɗ ɥɟɠаɬ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ 
ɞɢаɩазɨɧɟ. 
 

 
 

 
Ɋɢɫɭɧɨк 1 – ȼɢɞ ɢɫɯɨɞɧɵɯ ɞаɧɧɵɯ ДTвЩО ШП ЬШЮЫМО НКЭКЖ 

 

Ⱦаɧɧɵɟ ɞɥɹ аɧаɥɢза ɩɪɟɞɫɬаɜɥɟɧɵ ɜ ɭɞɨɛɧɨɣ ɮɨɪɦɟ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɦɟɬɨɞа 
ɝɥаɜɧɵɯ кɨɦɩɨɧɟɧɬ: ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɦаɬɪɢɰɵ X, ɫɬɪɨкɢ кɨɬɨɪɨɣ (ɢɯ ɩɪɢɧɹɬɨ 
ɧазɵɜаɬɶ ɨɛɪазɰаɦɢ) ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɜɪɟɦɟɧɢ ɢ ɦɟɫɬɭ ɨɬɛɨɪа ɩɪɨɛ, а ɫɬɨɥɛɰɵ 
(ɩɟɪɟɦɟɧɧɵɟ) зɧаɱɟɧɢɹɦ ɩаɪаɦɟɬɪɨɜ. Ɋазɦɟɪɧɨɫɬɶ ɦаɬɪɢɰɵ I×JI=30,J=13. ȼɨзɦɨɠɧɨ, 
ɱаɫɬɶ ɞаɧɧɵɯ ɹɜɥɹɟɬɫɹ ɢзɛɵɬɨɱɧɨɣ, ɧɟ ɫɨɞɟɪɠɢɬ ɧɭɠɧɨɣ ɞɥɹ кɥаɫɫɢɮɢкаɰɢɢ 
ɢɧɮɨɪɦаɰɢɢ. Ɇɟɬɨɞ ɝɥаɜɧɵɯ кɨɦɩɨɧɟɧɬ ɩɨзɜɨɥɹɟɬ ɩɨɧɢзɢɬɶ ɪазɦɟɪɧɨɫɬɶ, ɬ.ɟ. заɦɟɧɢɬɶ 
ɢɫɯɨɞɧɭɸ ɦаɬɪɢɰɭ ɏ  ɞɜɭɦɹ ɧɨɜɵɦɢ Ɍ ɢ Ɋ, ɪазɦɟɪɧɨɫɬɶ кɨɬɨɪɨɣ А, ɦɟɧɶɲɟ ɱɢɫɥа 
ɫɬɨɥɛɰɨɜ ɢɫɯɨɞɧɨɣ ɦаɬɪɢɰɵ (ɱɢɫɥɨ ɫɬɪɨк ɫɨɯɪаɧɹɟɬɫɹ): 
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 ɈɐȿɇɄȺ ɋɈɋɌɈəɇɂə ȼɈȾɇɈȽɈ ɈȻɔȿɄɌȺ ȼ ɁɈɇȿ ɊȺɁɆȿɓȿɇɂə ɊɈȺɗɋ 19 

 

ȽɅɈȻȺɅɖɇȺə əȾȿɊɇȺə ȻȿɁɈɉȺɋɇɈɋɌɖ, № 4(29) 2018 

 ܺ = ݐܲܶ + ܧ = �ݐ  ݐܲ� + 1=��ܧ  (1) 
 

ɝɞɟ T – ɦаɬɪɢɰа ɫɱɟɬɨɜ, ɪазɦɟɪɧɨɫɬɶɸ I×A;  

 P – ɦаɬɪɢɰа ɧаɝɪɭзɨк, ɪазɦɟɪɧɨɫɬɶɸ J×A; 

 E – ɦаɬɪɢɰа ɨɫɬаɬкɨɜ, ɪазɦɟɪɧɨɫɬɶɸ I×J. 
 

ȿɫɥɢ ɞɟкɨɦɩɨзɢɰɢɹ ɜɵɩɨɥɧɟɧа ɩɪаɜɢɥɶɧɨ, ɬɨ ɦаɬɪɢɰа T ɧɟɫɟɬ ɜ ɫɟɛɟ ɫɬɨɥɶкɨ ɠɟ 
ɢɧɮɨɪɦаɰɢɢ, ɫкɨɥɶкɨ ɟɟ ɛɵɥɨ ɜ ɧаɱаɥɟ, ɜ ɦаɬɪɢɰɟ X. ɉɪɢ ɷɬɨɦ ɦаɬɪɢɰа T ɦɟɧɶɲɟ, ɢ, 
ɫɬаɥɨ ɛɵɬɶ, ɩɪɨɳɟ, ɱɟɦ X. Ɇаɬɪɢɰа ɫɱɟɬɨɜ T ɞаɟɬ ɩɪɨɟкɰɢɢ ɢɫɯɨɞɧɵɯ ɨɛɪазɰɨɜ  ɧа 
ɩɨɞɩɪɨɫɬɪаɧɫɬɜɨ ɝɥаɜɧɵɯ кɨɦɩɨɧɟɧɬ. ɋɬɪɨкɢ t1,…,tI ɦаɬɪɢɰɵ T – ɷɬɨ кɨɨɪɞɢɧаɬɵ 
ɨɛɪазɰɨɜ ɜ ɧɨɜɨɣ ɫɢɫɬɟɦɟ кɨɨɪɞɢɧаɬ. ɋɱɟɬа ɧɟɫɭɬ ɢɧɮɨɪɦаɰɢɸ, ɩɨɥɟзɧɭɸ ɞɥɹ 
ɩɨɧɢɦаɧɢɹ ɬɨɝɨ, как ɭɫɬɪɨɟɧɵ ɞаɧɧɵɟ. ɇа ɝɪаɮɢкɟ ɫɱɟɬɨɜ каɠɞɵɣ ɨɛɪазɟɰ 

ɢзɨɛɪаɠаɟɬɫɹ ɜ кɨɨɪɞɢɧаɬаɯ (ti, tj), ɱаɳɟ ɜɫɟɝɨ – (t1, t2), ɨɛɨзɧаɱаɟɦɵɯ PC1 ɢ PC2. 
Ȼɥɢзɨɫɬɶ ɞɜɭɯ ɬɨɱɟк ɨзɧаɱаɟɬ ɢɯ ɫɯɨɠɟɫɬɶ, ɬ.ɟ. ɩɨɥɨɠɢɬɟɥɶɧɭɸ кɨɪɪɟɥɹɰɢɸ. Ɍɨɱкɢ, 
ɪаɫɩɨɥɨɠɟɧɧɵɟ ɩɨɞ ɩɪɹɦɵɦ ɭɝɥɨɦ, ɹɜɥɹɸɬɫɹ ɧɟкɨɪɪɟɥɢɪɨɜаɧɵɦɢ, а ɪаɫɩɨɥɨɠɟɧɧɵɟ 
ɞɢаɦɟɬɪаɥɶɧɨ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨ – ɢɦɟɸɬ ɨɬɪɢɰаɬɟɥɶɧɭɸ кɨɪɪɟɥɹɰɢɸ.  

ɍɫɩɟɯ ɩɪɢɦɟɧɟɧɢɹ ɦɟɬɨɞа ɝɥаɜɧɵɯ кɨɦɩɨɧɟɧɬ заɜɢɫɢɬ ɨɬ ɜɵɛɨɪа кɨɨɪɞɢɧаɬ ɢ ɢɯ 
ɱɢɫɥа. ɉɨɥɟзɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ ɞɥɹ ɪɟɲɟɧɢɹ ɷɬɨɣ ɩɪɨɛɥɟɦɵ ɹɜɥɹɟɬɫɹ ɝɪаɮɢк, ɧа 
кɨɬɨɪɨɦ ɢзɨɛɪаɠаɸɬɫɹ ɫɨɛɫɬɜɟɧɧɵɟ зɧаɱɟɧɢɹ λi ɜ заɜɢɫɢɦɨɫɬɢ ɨɬ ɱɢɫɥа PCi [5]. 

ɋɨɛɫɬɜɟɧɧɵɟ зɧаɱɟɧɢɹ ɩɨɥɭɱаɸɬɫɹ ɜ ɪɟзɭɥɶɬаɬɟ ɫɢɧɝɭɥɹɪɧɨɝɨ ɪазɥɨɠɟɧɢɹ, 
ɩɪɟɨɛɪазɨɜаɧɢɹ ɛɥɢзкɨɝɨ к ɪазɥɨɠɟɧɢɸ ɧа ɝɥаɜɧɵɟ кɨɦɩɨɧɟɧɬɵ. ȼ ɪɟзɭɥɶɬаɬɟ 
ɫɢɧɝɭɥɹɪɧɨɝɨ ɪазɥɨɠɟɧɢɹ ɢɫɯɨɞɧаɹ ɦаɬɪɢɰа X ɪазɥаɝаɟɬɫɹ ɜ ɩɪɨɢзɜɟɞɟɧɢɟ ɬɪɟɯ ɦаɬɪɢɰ 

 

 X=USV
t
  (2) 

 

ɝɞɟ U – ɦаɬɪɢɰа, ɨɛɪазɨɜаɧɧаɹ ɨɪɬɨɧɨɪɦɢɪɨɜаɧɧɵɦɢ ɫɨɛɫɬɜɟɧɧɵɦɢ ɜɟкɬɨɪаɦɢ 
ɦаɬɪɢɰɵ XX

t
;   

 V – ɦаɬɪɢɰа, ɨɛɪазɨɜаɧɧаɹ ɨɪɬɨɧɨɪɦɢɪɨɜаɧɧɵɦɢ ɫɨɛɫɬɜɟɧɧɵɦɢ ɜɟкɬɨɪаɦɢ 
ɦаɬɪɢɰɵ Xt

X;  

 S – ɞɢаɝɨɧаɥɶɧаɹ ɦаɬɪɢɰа, ɷɥɟɦɟɧɬаɦɢ кɨɬɨɪɨɣ ɹɜɥɹɸɬɫɹ ɫɢɧɝɭɥɹɪɧɵɟ зɧаɱɟɧɢɹ 

ɪаɜɧɵɟ кɜаɞɪаɬɧɵɦ кɨɪɧɹɦ ɢз ɫɨɛɫɬɜɟɧɧɵɯ зɧаɱɟɧɢɣ λi. 
 

ɋɜɹзɶ ɦɟɠɞɭ ɞɜɭɦɹ ɪазɥɨɠɟɧɢɹɦɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɩɪɨɫɬɵɦ 
ɫɨɨɬɧɨɲɟɧɢɟɦ:  

T = US 

 

ȼ ɧаɫɬɨɹɳɟɣ ɪаɛɨɬɟ ɜɵɛɢɪаɸɬɫɹ ɝɥаɜɧɵɟ кɨɦɩɨɧɟɧɬɵ, кɨɬɨɪɵɦ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 
ɧаɢɛɨɥɶɲɢɟ ɫɨɛɫɬɜɟɧɧɵɟ зɧаɱɟɧɢɹ. 

ɉɪɟɠɞɟ ɱɟɦ ɩɨɞɜɟɪɝɧɭɬɶ аɧаɥɢзɢɪɭɟɦɵɟ ɞаɧɧɵɟ ɪазɥɨɠɟɧɢɸ ɧа ɝɥаɜɧɵɟ 

кɨɦɩɨɧɟɧɬɵ ɢ ɫɢɝɧɭɥɹɪɧɨɦɭ ɪазɥɨɠɟɧɢɸ к ɧɢɦ ɛɵɥа ɩɪɢɦɟɧɟɧа ɩɪɨɰɟɞɭɪа 
ɲкаɥɢɪɨɜаɧɢɹ ɫ ɬɟɦ, ɱɬɨɛɵ ɩɪɢɜɟɫɬɢ ɦаɬɨɠɢɞаɧɢɟ ɜɫɟɯ ɩаɪаɦɟɬɪɨɜ к ɧɭɥɸ, а 
ɞɢɫɩɟɪɫɢɸ к ɟɞɢɧɢɰɟ. 
 

 
 
 

Ɋɢɫɭɧɨк 2 – ȼɢɞ ɞаɧɧɵɯ ɩɨɫɥɟ ɲкаɥɢɪɨɜаɧɢɹ [Type of data after scaling] 
 

Ʉ ɩɨɞɝɨɬɨɜɥɟɧɧɵɦ ɞаɧɧɵɦ ɩɪɢɦɟɧɹɥɨɫɶ ɫɢɧɝɭɥɹɪɧɨɟ ɪазɥɨɠɟɧɢɟ (ɫɬаɧɞаɪɬɧаɹ 
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20  ȺȻɂȾɈȼȺ ɢ ɞɪ. 

 

ȽɅɈȻȺɅɖɇȺə əȾȿɊɇȺə ȻȿɁɈɉȺɋɇɈɋɌɖ, № 4(29) 2018 

ɩɪɨɰɟɞɭɪа ɨɛɪаɛɨɬкɢ ɫɢɝɧаɥɨɜ, ɩɪɟɞɭɫɦɨɬɪɟɧɧаɹ ɜ ɩакɟɬɟ LabView). ȼ ɪɟзɭɥɶɬаɬɟ 
ɪазɥɨɠɟɧɢɹ ɩɨɥɭɱɢɥɫɹ ɫɩɟкɬɪ ɫɨɛɫɬɜɟɧɧɵɯ зɧаɱɟɧɢɣ. 

 

 
Ɋɢɫɭɧɨк 3 – ɋɩɟкɬɪ ɫɨɛɫɬɜɟɧɧɵɯ зɧаɱɟɧɢɣ [Eigenvalue spectrum] 

 
Ƚɪаɮɢк ɩɨказɵɜаɟɬ, ɱɬɨ ɝɥаɜɧɵɦɢ ɹɜɥɹɸɬɫɹ кɨɦɩɨɧɟɧɬɵ ɫ ɧɨɦɟɪаɦɢ 1-4. 

ɉɨɫɥɟ ɪазɥɨɠɟɧɢɹ ɲкаɥɢɪɨɜаɧɧɨɣ ɦаɬɪɢɰɵ ɧа Ɍ ɢ Ɋ (ɬɨɠɟ ɫɬаɧɞаɪɬɧаɹ ɩɪɨɰɟɞɭɪа 
ɨɛɪаɛɨɬкɢ ɫɢɝɧаɥɨɜ ɩɪɟɞɭɫɦɨɬɪɟɧɧаɹ ɜ ɩакɟɬɟ LabView) ɛɵɥа ɩɨɥɭɱɟɧа ɦаɬɪɢɰа 
ɫɱɟɬɨɜ. ɉɟɪɜɵɟ ɞɜа ɫɬɨɥɛɰа ɷɬɨɣ ɦаɬɪɢɰɵ (ɢз ɬɪɢɧаɞɰаɬɢ) ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɞɜɭɦ ɩɟɪɜɵɦ 
ɝɥаɜɧɵɦ кɨɦɩɨɧɟɧɬаɦ. ɂɫɯɨɞɧаɹ ɦаɬɪɢɰа ɛɵɥа ɫɩɪɨɟɰɢɪɨɜаɧа ɧа ɩɟɪɜɵɟ ɝɥаɜɧɵɟ 
кɨɦɩɨɧɟɧɬɵ. Ɋɟзɭɥɶɬаɬɵ ɛɵɥɢ ɩɪɟɞɫɬаɜɥɟɧɵ ɜ ɜɢɞɟ ɬɪɢɞɰаɬɢ ɬɨɱɟк ɧа ɩɥɨɫкɨɫɬɢ. 

Ⱦɥɹ ɢɧɬɟɪɩɪɟɬаɰɢɢ ɩɨɥɭɱɟɧɧɵɯ ɪɟзɭɥɶɬаɬɨɜ заɦɟɪɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨкɨɣ кɨɧɰɟɧɬɪаɰɢɢ кɢɫɥɨɪɨɞа (ɛɨɥɟɟ 8,5 ɦɝ/ɥ) ɨɛɨзɧаɱɟɧɵ кɪɭɝɥɨɣ 
ɮɨɪɦɨɣ ɦаɪкɟɪа. ȿɫɥɢ заɦɟɪ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨкɨɣ кɨɧɰɟɧɬɪаɰɢɢ 
аɦɦɢака (ɛɨɥɟɟ 0,08 ɦɝ/ɥ), ɦаɪкɟɪ ɢɦɟɟɬ ɮɨɪɦɭ ɪɨɦɛа. Ȼɨɥɶɲаɹ кɨɧɰɟɧɬɪаɰɢɹ ɜɟɳɟɫɬɜа 
ɨɛɨзɧаɱаɟɬɫɹ ɛɨɥɶɲɢɦ ɪазɦɟɪɨɦ. 

ɏаɪакɬɟɪɧɨ, ɱɬɨ кɨɧɰɟɧɬɪаɰɢɹ аɦɦɢака ɜɨзɪаɫɬаɟɬ, ɯɨɬɶ ɢ ɧɟ ɜɩɨɥɧɟ ɦɨɧɨɬɨɧɧɨ, 
ɩɨ ɝɨɪɢзɨɧɬаɥɢ ɜɞɨɥɶ ɩɟɪɜɨɣ ɝɥаɜɧɨɣ кɨɦɩɨɧɟɧɬɵ PC1 ɜɩɥɨɬɶ ɞɨ ɦакɫɢɦаɥɶɧɨɝɨ 
зɧаɱɟɧɢɹ ɞаɧɧɨɝɨ ɩаɪаɦɟɬɪа 0,293 ɦɝ/ɥ, а кɨɧɰɟɧɬɪаɰɢɹ кɢɫɥɨɪɨɞа ɜ ɰɟɥɨɦ ɜɨзɪаɫɬаɟɬ 
ɩɨ ɜɟɪɬɢкаɥɢ ɜɞɨɥɶ ɜɬɨɪɨɣ ɝɥаɜɧɨɣ кɨɦɩɨɧɟɧɬɵ PC2. 

 

 
 

Ɋɢɫɭɧɨк 4 – Ƚɪаɮɢк ɫɱɟɬɨɜ (PC1 – PC2) [Chart of Accounts (RS1 - RS2)] 

 

Ʌɟɝкɨ ɜɢɞɟɬɶ, ɱɬɨ ɜɫɟ кɪɭɝɥɵɟ ɦаɪкɟɪɵ (ɨɞɢɧɧаɞɰаɬɶ ɢз ɬɪɢɞɰаɬɢ) ɧаɯɨɞɹɬɫɹ ɜ 
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ɥɟɜɨɣ ɩɨɥɭɩɥɨɫкɨɫɬɢ, а ɛɨɥɶɲɢɧɫɬɜɨ ɪɨɦɛɨɜ ɜ ɩɪаɜɨɣ. 
Ɇɨɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɷкɫɬɪɟɦаɥɶɧɵɟ зɧаɱɟɧɢɹ ȺɓɎ ɢ Ⱥɗ ɧаɛɥɸɞаɸɬɫɹ ɜɟзɞɟ, 

кɪɨɦɟ ɥɟɜɨɣ ɜɟɪɯɧɟɣ ɱɟɬɜɟɪɬɢ ɩɥɨɫкɨɫɬɢ, ɜ кɨɬɨɪɨɣ ɫɨɫɪɟɞɨɬɨɱɟɧɵ заɦɟɪɵ ɫ ɜɵɫɨкɢɦ 
ɫɨɞɟɪɠаɧɢɟɦ кɢɫɥɨɪɨɞа ɢ ɧɢзкɢɦ ɫɨɞɟɪɠаɧɢɟɦ аɦɦɢака. Ɇɨɠɧɨ ɫɱɢɬаɬɶ, ɱɬɨ заɦɟɪɵ ɜ 
ɷɬɨɣ ɱаɫɬɢ ɩɥɨɫкɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɨɬɧɨɫɢɬɟɥɶɧɨɦɭ (ɩɨ ɫɪаɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ 
заɦɟɪаɦɢ) ɷкɨɥɨɝɢɱɟɫкɨɦɭ ɛɥаɝɨɩɨɥɭɱɢɸ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ ɜ ɩɪаɜɨɣ ɜɟɪɯɧɟɣ ɱɟɬɜɟɪɬɢ 
ɫɨɫɪɟɞɨɬɨɱɢɥɢɫɶ заɦɟɪɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ, ɫɭɞɹ ɩɨ зɧаɱɟɧɢɹɦ ȺɓɎ ɢ Ⱥɗ, 
ɷɜɬɪɨɮɢкаɰɢɢ ɨɛɴɟкɬа. ȼ ɧɢɠɧɟɣ ɩɨɥɭɩɥɨɫкɨɫɬɢ ɩɪɟɨɛɥаɞаɸɬ заɦɟɪɵ, кɨɬɨɪɵɟ ɧа 
ɨɫɧɨɜаɧɢɢ зɧаɱɟɧɢɣ ȺɓɎ ɢ Ⱥɗ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɨкɫɢɱɟɫкɢɦ ɷɮɮɟкɬаɦ. 

Ɍакɢɦ ɨɛɪазɨɦ, ɜ ɪɟзɭɥɶɬаɬɟ ɩɪɢɦɟɧɟɧɢɹ ɭɞаɥɨɫɶ кɥаɫɫɢɮɢɰɢɪɨɜаɬɶ ɪɟзɭɥɶɬаɬɵ 
заɦɟɪɨɜ ɩɨ ɱɟɬɵɪɟɦ ɩаɪаɦɟɬɪаɦ – кɨɧɰɟɧɬɪаɰɢɹ кɢɫɥɨɪɨɞа, аɦɦɢака ȺɓɎ ɢ Ⱥɗ. 

Ɍɟɩɟɪɶ ɪаɫɫɦɨɬɪɢɦ ɩɪɨɟкɰɢɢ ɧа кɨɦɩɨɧɟɧɬɵ ɫ ɧɨɦɟɪаɦɢ 3 ɢ 4, кɨɬɨɪɵɟ ɬакɠɟ 
ɨɬɪаɠаɸɬ ɫɭɳɟɫɬɜɟɧɧɭɸ ɢɧɮɨɪɦаɰɢɸ ɨ ɫɬɪɭкɬɭɪɟ ɞаɧɧɵɯ. ɂɫɫɥɟɞɨɜаɜ ɧɨɜɵɣ ɝɪаɮɢк 
ɫɱɟɬɨɜ ɫɨɜɦɟɫɬɧɨ ɫ ɬаɛɥɢɰɟɣ ɢɫɯɨɞɧɵɯ ɞаɧɧɵɯ, ɦɨɠɧɨ ɫɞɟɥаɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ PC3 
ɨɬɞɟɥɹɟɬ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨкɭɸ кɨɧɰɟɧɬɪаɰɢɸ ɨкɫɢɞа азɨɬа NO3 (ɛɨɥɟɟ 0,17 ɦɝ/ɥ) ɨɬ 
ɛɨɥɟɟ ɧɢзкɨɣ. ȼɵɫɨкаɹ кɨɧɰɟɧɬɪаɰɢɹ ɨкɫɢɞа азɨɬа ɨɛɨзɧаɱɟɧа зɞɟɫɶ кɪɭɝɥɨɣ ɮɨɪɦɨɣ 
ɦаɪкɟɪа, ɧɢзкаɹ ɪɨɦɛаɦɢ.  

PC4 ɨɬɞɟɥɹɟɬ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɢзкɢɣ pH (ɦɟɧɟɟ 8,2) ɨɬ ɜɵɫɨкɨɝɨ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ 
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ  ɫɥɟɜа ɨказɵɜаɸɬɫɹ ɩɪɨɛɵ ɫ ɳɟɥɨɱɧɨɣ ɪɟакɰɢɟɣ, а ɫɩɪаɜа ɫ кɢɫɥɨɣ. 
Ɉɬɦɟɬɢɦ, ɱɬɨ ɝɪɭɩɩɵ ɜ ɞаɧɧɨɦ ɫɥɭɱаɟ ɦɟɧɟɟ ɨɬɱɟɬɥɢɜɵ, ɱɟɦ ɧа ɝɪаɮɢкɟ ɫɱɟɬɨɜ ɩɟɪɜɵɯ 
ɞɜɭɯ кɨɦɩɨɧɟɧɬ.  
 

 
 

Ɋɢɫɭɧɨк 5 – Ƚɪаɮɢк ɫɱɟɬɨɜ (PC3 – PC4) [Chart of Accounts (RS3 – RS4)] 

 

Ɍакɢɦ ɨɛɪазɨɦ, ɦɟɬɨɞ ɝɥаɜɧɵɯ кɨɦɩɨɧɟɧɬ ɛɵɥ ɩɪɢɦɟɧɟɧ ɞɥɹ аɧаɥɢза ɞаɧɧɵɯ 
ɷкɨɥɨɝɢɱɟɫкɨɝɨ ɦɨɧɢɬɨɪɢɧɝа ɪ. Ⱦɨɧ. Ɇɟɬɨɞ ɩɨзɜɨɥɢɥ ɩɪɨɢзɜɟɫɬɢ ɨɰɟɧкɭ ɛɨɥɶɲɨɝɨ 
ɱɢɫɥа ɪазɧɨɪɨɞɧɵɯ ɢ ɛɵɫɬɪɨ ɦɟɧɹɸɳɢɯɫɹ ɩаɪаɦɟɬɪɨɜ. Ɋɟзɭɥɶɬаɬɵ ɭказɵɜаɸɬ ɧа 
ɜɨзɦɨɠɧɨɫɬɶ  аɜɬɨɦаɬɢɱɟɫкɨɣ кɥаɫɫɢɮɢкаɰɢɢ ɫɨɫɬɨɹɧɢɹ ɜɨɞɧɨɝɨ ɨɛɴɟкɬа ɧа ɨɫɧɨɜаɧɢɢ 
ɧаɛɥɸɞɟɧɢɹ ɟɝɨ ɯɢɦɢɱɟɫкɢɯ, ɛɢɨɥɨɝɢɱɟɫкɢɯ ɢ ɮɢзɢɱɟɫкɢɯ ɩаɪаɦɟɬɪɨɜ. ɉɪɟɞɥɨɠɟɧɧаɹ 
ɦɨɞɟɥɶ кɥаɫɫɢɮɢкаɰɢɢ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧа ɞɥɹ ɨɛɪаɛɨɬкɢ ɞаɧɧɵɯ ɦɨɧɢɬɨɪɢɧɝа 
ɪазɥɢɱɧɵɯ ɷкɨɫɢɫɬɟɦ, ɜ ɬɨɦ ɱɢɫɥɟ ɜɨɞɨɟɦа-ɨɯɥаɞɢɬɟɥɹ Ɋɨɫɬɨɜɫкɨɣ Ⱥɗɋ. ȼ каɱɟɫɬɜɟ 
ɪазɜɢɬɢɹ ɧаɫɬɨɹɳɟɝɨ ɢɫɫɥɟɞɨɜаɧɢɹ ɩɥаɧɢɪɭɟɬɫɹ ɢзɭɱɟɧɢɟ ɧɟɬɪɢɜɢаɥɶɧɵɯ заɜɢɫɢɦɨɫɬɟɣ 
ɦɟɠɞɭ ɩаɪаɦɟɬɪаɦɢ ɫɨɫɬɨɹɧɢɹ ɷкɨɫɢɫɬɟɦ ɞɥɹ ɢɯ кɨɦɩɥɟкɫɧɨɣ ɨɰɟɧкɢ ɢ 

ɩɪɨɝɧɨзɢɪɨɜаɧɢɹ. 
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Abstract – The principal component method is used to analyze the environmental monitoring data 

of the river Don. The method made it possible to estimate a large number of heterogeneous and 

rapidly changing parameters. The results indicate the possibility of automatic classification of the 

water body state on the basis of observation of its chemical, biological and physical parameters. 

The proposed classification model can be applied to the processing of monitoring data of various 

ecosystems, including Tsimlyansk reservoir and water-cooler of Rostov NPP. Water samples are 

taken at stationary points and sections of the hydrochemical network for monitoring surface land 

waters. 
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http://www.ecmlpkdd2006.org/pfahringer.pdf
https://orcid.org/0000-0003-0258-5543
https://orcid.org/0000-0001-9218-9354
https://orcid.org/0000-0002-9168-3008

