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Шɟɪɫɬɸɤ ɇ.ɉ., Кɭɪɤɭɪɿɧɚ Ɉ.ɋ. 
Ⱦɧɿɩɪɨɩɟɬɪɨɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ Ɉɥɟɫɹ Ƚɨɧɱɚɪɚ 
 

ɊȿɁɍɅЬɌȺɌɂ ȾɈɋɅȱȾɀȿɇɇə ȽȱȾɊɈɏȱɆȱɑɇɂɏ ɉɊɈɐȿɋȱȼ ɍ ȼɈȾȱ               
Ɋ. ȱɇȽɍɅȿɐЬ ɁȺ 2014-2015 ɊɊ. 

 
Кɥɸɱɨɜɿ ɫɥɨɜɚ: ɪɿɱɤɚ Іɧɝɭɥɟɰɶ ɫɤɢɞɢ ɲɚɯɬɧɢɯ ɜɨɞ, ɩɪɨɦɢɜɤɚ, ɝɿɞɪɨɯɿɦɿɱɧɿ ɩɪɨɰɟɫɢ. 
 
ȼɫɬɭɩ. ɉɪɨɛɥɟɦи кɨɦɩɥɟкɫɧɨɝɨ викɨɪиɫɬаɧɧɹ ɪ. ȱɧɝɭɥɟɰɶ (ɞɥɹ ɩиɬɧɨɝɨ 

викɨɪиɫɬаɧɧɹ, ɡɪɨɲɟɧɧɹ, ɧа ɬɟхɧɿчɧɿ ɩɨɬɪɟɛи ɫкиɞɭ ɲахɬɧих вɨɞ) ɩɪивɟɪɬаɸɬɶ 
ɩɨɫɬɿɣɧɭ ɭваɝɭ ɮахɿвɰɿв-ɝɿɞɪɨхɿɦɿкɿв. 

Ɂɝɿɞɧɨ ɪɨɡɩɨɪɹɞɠɟɧɧɹ Ʉаɛɿɧɟɬɭ Ɇɿɧɿɫɬɪɿв ɍкɪаʀɧи вɿɞ 22 ɠɨвɬɧɹ 2014 ɪ. № 1035-
ɪ "ɉɪɨ ɫкиɞаɧɧɹ ɧаɞɥиɲкɿв ɡвɨɪɨɬɧих вɨɞ ɭ ɪ. ȱɧɝɭɥɟɰɶ", в ɩɟɪɿɨɞ ɡ 06 ɥиɫɬɨɩаɞа 
2014 ɪ. ɩɨ 25 ɥɸɬɨɝɨ 2015 ɪ., ɡɞɿɣɫɧɸвавɫɹ ɞɨɡɨваɧиɣ ɪɟɝɥаɦɟɧɬɧиɣ ɫкиɞ ɧаɞɥиɲкɿв 
ɡвɨɪɨɬɧих вɨɞ ɝɿɪɧичɨɪɭɞɧих ɩɿɞɩɪиєɦɫɬв Ʉɪивɛаɫɭ. Оɛɫɹɝ ɫкиɞɭ ɫкɥав 10,188 
ɦɥɧ.ɦ3 , в ɨɫɧɨвɧɨɦɭ – ɡɿ ɫɬавка ɛаɥки ɋвиɫɬɭɧɨвɨ. [1]. 

ɍ 2014-2015 ɪɪ. ɛɭɥа ɩɪɨɞɨвɠɟɧа ɡаɩɨчаɬкɨваɧа ɭ 2011 ɪɨɰɿ ɧɨва ɫхɟɦа 
ɩɪɨɦивки ɪɿчки ȱɧɝɭɥɟɰɶ, ɳɨ ɩɨкɪаɳɭє ɹкɿɫɬɶ вɨɞи в Ʉаɪачɭɧɿвɫɶкɨɦɭ вɨɞɨɫхɨвиɳɿ, 
ɹкɟ в ɫвɨɸ чɟɪɝɭ ɩɨɫɬачає ɩиɬɧɨɸ вɨɞɨɸ ɠиɬɟɥɿв Ʉɪивɨɝɨ Ɋɨɝɭ, ɬа ɩɨɥивɧɨʀ вɨɞи ɧа 
вɨɞɨɡаɛɨɪах ȱɧɝɭɥɟɰɶкɨʀ ɬа əвкɿɧɫɶкɨʀ ɡɪɨɲɭваɥɶɧих ɫиɫɬɟɦ в Ɇикɨɥаʀвɫɶкɿɣ 
ɨɛɥаɫɬɿ. Ȼɟɡɩɨɫɟɪɟɞɧɶɨ ɩɪɨɦивкɭ ɪ. ȱɧɝɭɥɟɰɶ ɬа ʀʀ ɡаɝаɥɶɧɟ ɟкɨɥɨɝɿчɧɟ 
ɨɡɞɨɪɨвɥɟɧɧɹ, ɲɥɹхɨɦ вɫɬаɧɨвɥɟɧɧɹ ɬɪиваɥих ɩɨɩɭɫкɿв вɨɞи ɡ Ʉаɪачɭɧɿвɫкɨɝɨ 
вɨɞɨɫхɨвиɳа ɡ ɩаɪаɥɟɥɶɧиɦ ɩɟɪɟɩɭɫкɨɦ ɿ вɨɞɨɨɛɦɿɧɨɦ вɨɞи ɩɨ каɫкаɞɭ 
вɨɞɨɫхɨвиɳ ɪɨɡɬаɲɨваɧих ɧа ɪ. ȱɧɝɭɥɟɰɶ ɛɭɥɨ ɪɨɡɩɨчаɬɨ 6 квɿɬɧɹ 2015 ɪɨкɭ. 

Ɂɝɿɞɧɨ Ɋɟɝɥаɦɟɧɬɭ ɭ 2015 ɪɨɰɿ каɧаɥɨɦ Ⱦɧɿɩɪɨ – ȱɧɝɭɥɟɰɶ ɛɭɥɨ ɩɨɞаɧɨ 
135 ɦɥɧ.ɦ3 ɞɧɿɩɪɨвɫɶкɨʀ вɨɞи виɬɪаɬɨɸ 11 ɦ3/ɫ. 04.08.2015 ɨ 21 ɝɨɞиɧɿ 10 хвиɥиɧ 
ɡавɟɪɲɟɧɨ викɨɧаɧɧɹ Ɋɟɝɥаɦɟɧɬɭ ɩɪɨɦивки ɪ. ȱɧɝɭɥɟɰɶ. 

ȼɢɯɿɞɧɿ ɩɟɪɟɞɭɦɨɜɢ. Ȼаɫɟɣɧ ɪ. ȱɧɝɭɥɟɰɶ є ɨɞɧиɦ ɿɡ ɧаɣɫкɥаɞɧɿɲих ɩɪиɪɨɞɧих 
ɨɛ’єкɬɿв ɍкɪаʀɧи ɿ ɩɨɬɪɟɛɭє ɩɨɫɬɿɣɧɨʀ ɭваɝи ɞɨ ɫɟɛɟ вчɟɧих ɬа ɩɪакɬикɿв. ɑиɫɥɟɧɧиɦи 
ɞɨɫɥɿɞɠɟɧɧɹɦи Д2,3Ж ɞɨвɟɞɟɧɨ, ɳɨ ɧа ɟкɨɥɨɝɿчɧиɣ ɫɬаɧ ɪ. ȱɧɝɭɥɟɰɶ ɧаɣɫɭɬɬєвɿɲɟ 
вɩɥиваɸɬɶ ɫкиɞи ɧɟɨчиɳɟɧих чи ɧɟɞɨɫɬаɬɧɶɨ ɨчиɳɟɧих ɫɬɿчɧих вɨɞ ɩɿɞɩɪиєɦɫɬв ɿ 
ɨɛ’єкɬɿв ɝɿɪɧичɨɞɨɛɭвɧɨʀ ɬа ɩɟɪɟɪɨɛɧɨʀ ɩɪɨɦиɫɥɨвɨɫɬɿ, а ɬакɨɠ кɨɦɭɧаɥɶɧɨ-ɩɨɛɭɬɨвɿ 
ɫɬɨки. ɇаɞхɨɞɠɟɧɧɹ ɬаких вɨɞ ɞɨ ɩɨвɟɪхɧɟвих ɞɠɟɪɟɥ ɛаɫɟɣɧɭ ɪ. ȱɧɝɭɥɟɰɶ ɡɦɟɧɲɭє 
ɦɨɠɥивɿɫɬɶ ʀх викɨɪиɫɬаɧɧɹ ɞɥɹ ɩиɬɧих, ɩɨɛɭɬɨвих ɬа ɿɧɲих ɩɨɬɪɟɛ.   

ɋɩɟɰиɮɿка ɬɟхɧɨɥɨɝɿʀ виɞɨɛɭɬкɭ ɬа ɬɟхɧɨɥɨɝɿʀ ɩɟɪɟɪɨɛки кɨɪиɫɧих кɨɩаɥиɧ 
ɩɨв’ɹɡаɧа ɡ викɨɪиɫɬаɧɧɹɦ ɡɧачɧих ɨɛ’єɦɿв вɨɞи.  

ɉɨɩɟɪɟɞɧɿɦи ɞɨɫɥɿɞɠɟɧɧɹɦи Д3Ж вɫɬаɧɨвɥɟɧɨ, ɳɨ ɭ ɪɟɡɭɥɶɬаɬɿ вɩɪɨваɞɠɟɧɧɹ 
ɞɿɸчɨɝɨ ɪɟɠиɦɭ ɟкɫɩɥɭаɬаɰɿʀ ɪɿчки ɫɭɬɬєвɨ ɩɨɪɭɲɭɸɬɶɫɹ ɝɿɞɪɨхɿɦɿчɧɿ ɩɪɨɰɟɫи ɭ вɨɞɿ. 
Ȼɭɥɨ ɩɪɨɞɨвɠɟɧɨ вивчɟɧɧɹ ɡɦɿɧ ɝɿɞɪɨхɿɦɿчɧих ɭɦɨв вɨɞи ɪɿчки ɭ 2014-2015 ɪɪ. ɍ 
ɪаɦках ɞɨɝɨвɨɪɭ ɡ Ȼɥаɝɨɞɿɣɧиɦ Ɏɨɧɞɨɦ «Ƚɪɨɦаɞɫɶка ɿɧɿɰɿаɬива ɦɟɲкаɧɰɿв 
Ʉɪивɛаɫɭ» ɩɪɨвɨɞивɫɹ вɿɞɛɿɪ ɩɪɨɛ вɨɞи ɪ. ȱɧɝɭɥɟɰɶ ɧа хɿɦɿчɧиɣ аɧаɥɿɡ ɩɨ 7 ɩɭɧкɬах 
ɫɩɨɫɬɟɪɟɠɟɧɧɹ (ɪиɫ. 1). 
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ɍɦɨɜɧɿ ɩɨɡɧɚɱɟɧɧɹ: - ɩɭɧɤɬ ɫɩɨɫɬɟɪɟɠɟɧɧɹ, ɩɨ ɧɨɦɟɪɚɯ: 1 – 500 ɦ. ɧɢɠɱɟ ɦɨɫɬɭ, ɛɿɥɹ 
Ʉɚɪɚɱɭɧɿɜɫɶɤɨɝɨ ɜɨɞɨɫɯɨɜɢɳɚ; 3 – ɧɚ 2 ɤɦ ɜɢɳɟ ɫɤɢɞɭ ɲɚɯɬɧɢɯ ɜɨɞ (ɫ. ɇɨɜɨɫɟɥɿɜɤɚ); 4  – ɬɪɭɛɚ 
ɫɤɢɞɭ ɲɚɯɬɧɢɯ ɜɨɞ ɡ ɛ. ɋɜɢɫɬɭɧɨɜɚ; 5  – ɛɿɥɹ ɦɨɫɬɭ ɱɟɪɟɡ ɪ. Іɧɝɭɥɟɰɶ; 6  – ɛɿɥɹ ɦɨɫɬɭ ɜ ɫ. Ⱥɧɞɪɿʀɜɤɚ; 
7  – ɛɿɥɹ ɦɨɫɬɭ ɱɟɪɟɡ ɪ. Іɧɝɭɥɟɰɶ ɜ ɫ. ɉɿɜɧȽɁɄ 8  – ɛɿɥɹ ɦɨɫɬɭ ɱɟɪɟɡ ɪ. Іɧɝɭɥɟɰɶ ɭ ɫ. Ɂɚɝɪɚɞɿɜɤɚ. 

 
Ɋɢɫ. 1  Ʉɚɪɬɨɫɯɟɦɚ ɪɨɡɬɚɲɭɜɚɧɧɹ ɩɭɧɤɬɿɜ ɫɩɨɫɬɪɟɠɟɧɧɹ ɪ. ȱɧɝɭɥɟɰɶ 

 

Ɏɨɪɦɭɥɸɜɚɧɧɹ ɰɿɥɟɣ ɫɬɚɬɬɿ, ɩɨɫɬɚɧɨɜɤɚ ɡɚɜɞɚɧɧɹ. ȼикɥикає ɡаɧɟɩɨкɨєɧɧɹ 
ɩɨɬɭɠɧɿɣ ɬɟхɧɨɝɟɧɧиɣ вɩɥив ɧа хɿɦɿчɧиɣ ɫкɥаɞ вɨɞи ɪɿчки, а ɫаɦɟ, ɡɧачɧɿ ɨɛ’єɦи 
ɫкиɞɿв виɫɨкɨɦɿɧɟɪаɥɿɡɨваɧих ɲахɬɧих вɨɞ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɭ ȱɧɝɭɥɟɰɶ ɬа 
ɧаɞхɨɞɠɟɧɧɹ ɞɧɿɩɪɨвɫɶкɨʀ вɨɞи ɡ ɧиɡɶкɨɸ ɦɿɧɟɪаɥɿɡаɰɿєɸ. 

Ɉɛ’єɤɬɨɦ ɞɨɫɥɿɞɠɟɧɧɹ є ɝɿɞɪɨхɿɦɿчɧɿ ɩɪɨɰɟɫи ɭ вɨɞɿ ɪɿчки ȱɧɝɭɥɟɰɶ в ɫɭчаɫɧих 
ɭɦɨвах ʀʀ ɟкɫɩɥɭаɬаɰɿʀ (ɫкиɞи ɲахɬɧих вɨɞ, ɩɪɨɦивка, ɩɟɪɿɨɞ ɛɟɡ аɧɬɪɨɩɨɝɟɧɧɨɝɨ 
вɬɪɭчаɧɧɹ). 

ɉɪɟɞɦɟɬɨɦ ɞɨɫɥɿɞɠɟɧɧɹ є хɿɦɿчɧиɣ ɫкɥаɞ вɨɞи ɪɿчки ȱɧɝɭɥɟɰɶ в ɦɟɠах 
Ʉɪивɨɪɿɡɶкɨɝɨ ɡаɥɿɡɨɪɭɞɧɨɝɨ ɛаɫɟɣɧɭ. 

ȼаɠɥивиɦ  ɡавɞаɧɧɹɦ,   ɹкɟ   ɩɨɬɪɟɛɭє   виɪɿɲɟɧɧɹ   є   ɨɰɿɧка   вɩɪɨваɞɠɟɧɨɝɨ
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ɝɿɞɪɨɥɨɝɿчɧɨɝɨ ɪɟɠиɦɭ ɪɿчки ȱɧɝɭɥɟɰɶ ɧа ɫаɦɨɪɟɝɭɥɸваɧɧɹ хɿɦɿчɧɨɝɨ ɫкɥаɞɭ вɨɞи 
ɲɥɹхɨɦ вɫɬаɧɨвɥɟɧɧɹ ɝɿɞɪɨхɿɦɿчɧих ɪɿвɧɨваɝ. 

ȼɢɤɥɚɞ ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɞɨɫɥɿɞɠɟɧɧɹ. ȼ ɝɿɞɪɨɝɪаɮɿчɧɨɦɭ вɿɞɧɨɲɟɧɧɿ ɪ. 
ȱɧɝɭɥɟɰɶ ɧаɥɟɠиɬɶ ɞɨ ɛаɫɟɣɧɭ Ⱦɧɿɩɪа ɿ є ɣɨɝɨ ɧаɣɧиɠчɨɸ ɩɪавɨɸ ɩɪиɬɨкɨɸ 1-ɝɨ 
ɩɨɪɹɞкɭ. Ⱦɨвɠиɧа ɪɿчки ɫɬаɧɨвиɬɶ 54λ кɦ, ɩɥɨɳа вɨɞɨɡаɛɨɪɭ 14870 кɦ2. ɋвɿɣ 
ɩɨчаɬɨк ɪɿчка ɛɟɪɟ ɿɡ ɡаɛɨɥɨчɟɧɨʀ ɛаɥки ɩɨɛɥиɡɭ ɫ. Ɍɨɩиɥа Ɂɧаɦ’ɹɧɫɶкɨɝɨ ɪаɣɨɧɭ 
Ʉɿɪɨвɨɝɪаɞɫɶкɨʀ ɨɛɥаɫɬɿ [4].  

ɋɟɪɟɞɧɿɣ ɭхиɥ вɨɞɧɨʀ ɩɨвɟɪхɧɿ ɞɨɪɿвɧɸє 0,32%; ɛаɫɟɣɧ ɦає ɡаɝаɥɶɧиɣ ɭхиɥ ɿɡ 
ɩɿвɧɨчɿ ɧа ɩɿвɞɟɧɶ. ɍ вɟɪхɧɿɣ чаɫɬиɧɿ ɛаɫɟɣɧɭ ɪɟɥɶєɮ ɫиɥɶɧɨ ɩɟɪɟɫɿчɟɧиɣ ɪɿчкɨвɨɸ 
ɿ ɹɪɨвɨ-ɛаɥкɨвɨɸ ɦɟɪɟɠɟɸ, ɭ ɫɟɪɟɞɧɿɣ ɿ ɧиɠɧɿɣ чаɫɬиɧɿ вɿɧ ɫɥаɛкɨ ɩɟɪɟɫɿчɟɧиɣ. 

Ⱦɨɥиɧа ɪɿчки ɩɟɪɟваɠɧɨ ɬɪаɩɟɰɟʀɞаɥɶɧа, ɞɨ ɦ. Ʉɪивиɣ Ɋɿɝ вɨɧа ɩɨɪɿвɧɹɧɨ 
вɭɡɶка, ɡавɲиɪɲки 1,0-1,5 кɦ; ɧиɠчɟ ɪɨɡɲиɪɸєɬɶɫɹ ɞɨ 2,5-3,5 кɦ. 

Ɋɭɫɥɨ ɪɿчки ɡвивиɫɬɟ, ɨɫɨɛɥивɨ в ɫɟɪɟɞɧɿɣ ɬа ɧиɠɧɿɣ ɬɟчɿʀ, ɲиɪиɧа ɪɭɫɥа в 
ɫɟɪɟɞɧɿɣ ɬɟчɿʀ 20-30 ɦ. Ƚɥиɛиɧа ɧа ɩɟɪɟкаɬах ɩɪиɛɥиɡɧɨ 0,2-0,6 ɦ, ɧа ɩɥɟɫах ɞɨ 5 ɦ. 
ɍ ɧиɠɧɿɣ ɬɟчɿʀ ɪɭɫɥɨ ɪɿчки ɦає ɲиɪиɧɭ 10-60 ɦ, ɦɿɫɰɹɦи вɨɧа ɫɹɝає 80 ɦ. ɒвиɞкɿɫɬɶ 
ɬɟчɿʀ ɪɿчки виɳɟ Ʉɪивɨɝɨ Ɋɨɝɭ ɧа ɩɥɟɫах ɛɥиɡɶка ɞɨ ɧɭɥɹ, ɧа ɩɟɪɟкаɬах 0,2-0,5 ɦ/ɫ; 
ɧиɠчɟ Ʉɪивɨɝɨ Ɋɨɝɭ ɧа ɩɥɟɫах 0,10-0,40 ɦ/ɫ, ɧа ɩɟɪɟкаɬах ɫɹɝає 0,5 ɦ/ɫ. 

Ɋɟɠиɦ ɫɬɨкɭ ɪ. ȱɧɝɭɥɟɰɶ – ɬиɩɨвиɣ ɞɥɹ ɪɿвɧиɧɧих ɪɿк ɿ хаɪакɬɟɪиɡɭєɬɶɫɹ 
вɿɞɧɨɫɧɨ виɫɨкиɦи вɟɫɧɹɧиɦи ɩɨвɟɧɹɦи ɬа ɧиɡɶкиɦи ɥɿɬɧɶɨ-ɨɫɿɧɧɿɦи ɿ ɡиɦɨвиɦи 
ɦɟɠɟɧɹɦи. ɍ вɟɫɧɹɧиɣ ɩɟɪɿɨɞ ɿ ɩɪи вɿɞɥиɝах ɭ ɡиɦɨвиɣ ɩɟɪɿɨɞ ɪɿчка ɠивиɬɶɫɹ ɬаɥиɦи 
вɨɞаɦи. ȼ ɿɧɲɭ чаɫɬиɧɭ ɪɨкɭ ɫɬɿк ɪɿчки ɩɿɞɬɪиɦɭєɬɶɫɹ ґɪɭɧɬɨвиɦи ɬа ɞɨɳɨвиɦи 
вɨɞаɦи, а ɬакɨɠ ɩɨвɟɪхɧɟвɨɸ ɩɪиɬɨкɨɸ ɩɿɞ чаɫ ɞɨɳɿв ɿ ɡɥив ɭ ɛаɫɟɣɧɿ ɪɿчки. Оɫɧɨвɧа 
ɨɛɥаɫɬɶ ɮɨɪɦɭваɧɧɹ ɫɬɨкɭ ɪɨɡɦɿɳɟɧɿ ɭ вɟɪхɧɿɣ чаɫɬиɧɿ ɛаɫɟɣɧɭ, ɞɟ ɮɨɪɦɭɸɬɶɫɹ 
80% ɫɭɦаɪɧɨɝɨ ɫɬɨкɭ ɪɿчки.  

ɋɬɿк ɪɿчки ȱɧɝɭɥɟɰɶ ɡаɪɟɝɭɥɶɨваɧиɣ Оɥɟкɫаɧɞɪɿɣɫɶкиɦ, ȱɫкɪɿвɫɶкиɦ ɬа 
Ʉаɪачɭɧɿвɫɶкиɦ вɨɞɨɫхɨвиɳɟɦ. Ʉɨɟɮɿɰɿєɧɬ ɡаɪɟɝɭɥɶɨваɧɨɫɬɿ ɞɨɫɹɝає 80%. 

ɋɩɨɫɬɟɪɟɠɟɧɧɹ ɡа ɝɿɞɪɨхɿɦɿчɧиɦ ɪɟɠиɦɨɦ ȱɧɝɭɥɶɰɹ ɩɪɨвɨɞиɥиɫɹ ɡа Ⱦɨɝɨвɨɪɨɦ 
ɦɿɠ Ⱦɧɿɩɪɨɩɟɬɪɨвɫɶкиɦ ɧаɰɿɨɧаɥɶɧиɦ ɭɧɿвɟɪɫиɬɟɬɨɦ ɿɦɟɧɿ Оɥɟɫɹ Ƚɨɧчаɪа ɬа 
Ȼɥаɝɨɞɿɣɧиɦ Ɏɨɧɞɨɦ «Ƚɪɨɦаɞɫɶка ɿɧɿɰɿаɬива ɦɟɲкаɧɰɿв Ʉɪивɛаɫɭ» ɩɪɨɬɹɝɨɦ ɪɨкɭ, а 
ɫаɦɟμ 5.12.2014ɪ.; 26.01.2015ɪ.; 20.02.2015ɪ.; 7.04.2015ɪ.; 1λ.06.2015ɪ.; 
24.07.2015ɪ.; 08.0λ.2015ɪ. ɉɟɪɲɿ ɬɪи вɿɞɛɨɪи ɩɪɨɛ вɨɞи (5.12.2014 ɪ.; 26.01.2015 ɪ.; 
20.02.2015 ɪ.) ɩɪɨвɨɞиɥиɫɹ ɭ ɩɟɪɿɨɞ ɫкиɞɭ ɲахɬɧих вɨɞ, вɿɞɛɿɪ ɩɪɨɛи вɨɞи 7.04.2015 
ɪ. вɿɞɧɨɫиɬɶɫɹ ɞɨ ɩɟɪɿɨɞɭ ɦɿɠ ɡавɟɪɲɟɧɧɹɦ ɫкиɞɭ ɞɨ ɩɨчаɬкɭ ɩɪɨɦивки, ɩɪɨɛи вɨɞи 
вɿɞɿɛɪаɧɿ 1λ.06.2015 ɪ.; 24.07.2015 ɪ. вɿɞɩɨвɿɞаɸɬɶ чаɫɭ ɩɪɨɦивки ȱɧɝɭɥɶɰɹ 
ɞɧɿɩɪɨвɫɶкɨɸ вɨɞɨɸ, ɩɪɨɛа вɨɞи вɿɞɿɛɪаɧа 08.0λ.2015 ɪ. ɡавɟɪɲɟɧɧɹ ɩɪɨɦивки, ɰɸ 
вɨɞɭ ɦɨɠɧа вваɠаɬи «ɪɿɞɧɨɸ» вɨɞɨɸ ȱɧɝɭɥɶɰɹ.  

Оɬɠɟ, ɭ ɝɿɞɪɨɥɨɝɿчɧɨɦɭ ɪɟɠиɦɿ ȱɧɝɭɥɶɰɹ 2014-2015 ɪɪ. ɡаɮɿкɫɨваɧɨ чɨɬиɪи 
ɩɟɪɿɨɞи.   

Ⱦɥɹ аɧаɥɿɡɭ «ɫɬɿɣкɨɫɬɿ» ɝɿɞɪɨхɿɦɿчɧɨɝɨ ɪɟɠиɦɭ ɪɿчки ɪɨɡɝɥɹɧɭɬɿ ɝɿɞɪɨхɿɦɿчɧɿ 
ɩɪɨɰɟɫи вɫɬаɧɨвɥɟɧɧɹ ɪɿвɧɨваɝи ɭ ɫиɫɬɟɦах «хɥɨɪиɬ-ɦɨɧɬɦɨɪиɥɨɧɿɬ-каɨɥɿɧɿɬ» ɬа ɭ 
каɪɛɨɧаɬɧɨ-каɥɶɰɿєвɿɣ  Д4Жμ 

 

1) 7Mg5Al2Si3O10(OH)8+68H++H4SiO40=6Mg0,167Al2,33Si3,67O10(OH)2+58H2O+34Mg2+ 
хɥɨɪиɬ      Mg-ɦɨɧɬɦɨɪиɥɨɧɿɬ 

        Δ = -2693,11 кȾɠ/ɦɨɥɶ 
 

2) 6Mg0,167Al2,33Si3,67O10(OH)2 + 2H+ + 23H2O = 7Al2Si2O5(OH)4+ 8H4SiO40 +Mg2+. 
Mg-ɦɨɧɬɦɨɪиɥɨɧɿɬ     каɨɥɿɧɿɬ 

        Δ = 104,57 кȾɠ/ɦɨɥɶ 
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ɓɨɞɨ каɪɛɨɧаɬɧɨ-каɥɶɰɿєвɨʀ ɫиɫɬɟɦи ваɪɬɨ вɪахɨвɭваɬи, ɳɨ ɭ ɩɪиɪɨɞɧɿɣ 
(ɪɿчкɨвɿɣ) вɨɞɿ ɡɧахɨɞɹɬɶɫɹ ɋО2вɿɥ, ɿɨɧи ɋа2+ ɿ ɇɋО3-, а ɭ ɬвɟɪɞɿɣ ɮаɡɿ – ɋаɋО3, ɬɨɦɭ 
ɦɿɠ ɧиɦи вɫɬаɧɨвɥɸєɬɶɫɹ ɪɿвɧɨваɝа, ɳɨ ɨɩиɫɭєɬɶɫɹ ɪɿвɧɹɧɧɹɦμ 

 
.2CO2H2HCOCa)Ca(HCOCOOHCКCО 2

33
2

23223
   

 
ȼ ɞаɧɨɦɭ ɞɨɫɥɿɞɠɟɧɧɿ вɪахɨваɧɨ, ɳɨ ɬɟɦɩɟɪаɬɭɪɧиɣ ɪɟɠиɦ вɨɞи ɭ ɪɿчɰɿ 

ɫɭɬɬєвɨ ɡɦɿɧɸєɬɶɫɹ ɩɪɨɬɹɝɨɦ ɪɨкɭ, ɬɨɦɭ ɛɭɥи ɩɪɨвɟɞɟɧɿ ɩɟɪɟɪахɭɧки 
ɬɟɪɦɨɞиɧаɦɿчɧих ɩаɪаɦɟɬɪɿв ɞɥɹ ɬɟɦɩɟɪаɬɭɪи вɨɞи 10ɨɋ, ɨɫкɿɥɶки ɭ ɞɨвɿɞɧикɨвих 
ɬаɛɥиɰɹх ɧавɨɞɹɬɶɫɹ ɞаɧɿ ɩɪи ɬɟɦɩɟɪаɬɭɪи 25ɨɋ. Ⱦɥɹ ɰɶɨɝɨ ɛɭɥи викɨɪиɫɬаɧɿ вɿɞɨɦɿ 
ɡаɥɟɠɧɨɫɬɿ ɦɿɠ вɿɥɶɧɨɸ ɟɧɟɪɝɿєɸ ɭ ɪɿвɧɨваɠɧɨɦɭ ɫɬаɧɿ ɬа кɨɧɫɬаɧɬɨɸ ɪɟакɰɿʀ ɡа 
ɪɿвɧɹɧɧɹɦи Д5Жμ 

 
∆G0= - RT ln K   аɛɨ ɭ ɞɟɫɹɬиɧɧих ɥɨɝаɪиɮɦах  ∆G0= - 2,3026 RT lg K,       (1) 

 
ɞɟ ∆G0 – вɿɥɶɧа ɟɧɟɪɝɿɹ ɭ ɪɿвɧɨваɠɧɨɦɭ ɫɬаɧɿ; R – ɭɧɿвɟɪɫаɥɶɧа ɝаɡɨва ɩɨɫɬɿɣɧа, 
ɞɨɪɿвɧɸє 0,008 314 кȾɠ/ɝɪаɞ · ɦɨɥɶ; Ɍ – ɬɟɦɩɟɪаɬɭɪа (ɡа Ʉɟɥɶвɿɧɨɦ); Ʉ – кɨɧɫɬаɧɬа 
ɪɿвɧɨваɝи ɪɟакɰɿʀ. 

Ɍɨɞɿ 

RT2,3026
ΔG

Klg
0

            (2) 

 
Ɂа ɮɨɪɦɭɥɨɸ (2) ɪɨɡɪахɨваɧɨ кɨɧɫɬаɧɬи ɪɿвɧɨваɝи ɪɟакɰɿɣ ɝɿɞɪɨɥɿɡɭ хɥɨɪиɬɭ 

ɞɨ MР-ɦɨɧɬɦɨɪиɥɨɧɿɬɭ ɬа MР-ɦɨɧɬɦɨɪиɥɨɧɿɬɭ ɞɨ каɨɥɿɧɿɬɭ ɞɥɹ ɬɟɦɩɟɪаɬɭɪи вɨɞи 
10ɨɋμ 446,82 ɬа -1λ,27 вɿɞɩɨвɿɞɧɨ. 

Ⱦɥɹ ɫɭɦɿɫɧɨɝɨ аɧаɥɿɡɭ ɬɪɶɨх ɪɟакɰɿɣ (хɥɨɪиɬ-ɦɨɧɬɦɨɪиɨɧɿɬ, ɦɨɧɬɦɨɪиɥɨɧɿɬ-
каɨɥɿɧɿɬ, ɨɫаɞɠɟɧɧɹ-ɪɨɡчиɧɟɧɧɹ каɪɛɨɧаɬɭ каɥɶɰɿɸ), викɨɪиɫɬаɧиɣ ɿɧɞɟкɫ 
ɧɟɪɿвɧɨваɠɧɨɫɬɿ Д5Жμ 

ɪɟак.ɪɟак.

вих.ɪɟчɨв.

ɩɪɨɞ.ɪɟак.

Ʉ
Q

lg
Ʉ

а
а

lgI  ,     (3) 

 
ɞɟ аɩɪɨɞ.ɪɟак. – акɬивɧɿɫɬɶ ɩɪɨɞɭкɬɿв ɪɟакɰɿʀ; авих.ɪɟчɨв. – акɬивɧɿɫɬɶ вихɿɞɧих ɪɟчɨвиɧ; Ʉɪɟак. – 
кɨɧɫɬаɧɬа ɪɿвɧɨваɝи ɪɟакɰɿʀ.  

ɍ ɪɨɡɪахɭɧках вɪахɨваɧɨ кɨɟɮɿɰɿєɧɬ акɬивɧɨɫɬɿ (ХР(f)) ɡа ɮɨɪɦɭɥɨɸ Ⱦɟɛаɹ – 
ɏɸккɟɥɹ Д5]. 

Ⱦɥɹ каɪɛɨɧаɬɧɨʀ ɫиɫɬɟɦи ɪɨɡɝɥɹɞаєɬɶɫɹ ɛɥиɡɶкиɣ ɡа ɡɦɿɫɬɨɦ ɿɧɞɟкɫ 
ɫɬаɛɿɥɶɧɨɫɬɿ вɨɞи [4]: 

 
ȱ = ɪɇвих – ɪɇɧаɫ ,     (4) 

 
ɞɟ ɪɇвих – виɡɧачаєɬɶɫɹ ɩɪи викɨɧаɧɧɿ хɿɦɿчɧɨɝɨ аɧаɥɿɡɭ вɨɞи вɿɞɨɦиɦи ɦɟɬɨɞаɦи 
(ɮакɬичɧа вɟɥичиɧа); ɪɇɧаɫ – ɪɨɡɪахɨвɭєɬɶɫɹ ɡа вɿɞɨɦиɦи ɞаɧиɦи ɩɪɨ ɬɟɦɩɟɪаɬɭɪɭ 
вɨɞи, кɨɧɰɟɧɬɪаɰɿɸ ɿɨɧɿв каɥɶɰɿɸ, ɥɭɠɧɨɫɬɿ ɬа ɡаɝаɥɶɧɨɝɨ вɦɿɫɬɭ ɫɨɥɟɣ 
(ɦɿɧɟɪаɥɿɡаɰɿєɸ) ɭ вɨɞɿ ɡа ɮɨɪɦɭɥɨɸμ 
     ɪɟак

23
CaCOHCOɧКc Ʉ

2μ1

μ
2800ɅlgCalg10pLpKpH

33
 

 ,   (5) 
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ɞɟ 
3HCO

pK  – вɿɞ’єɦɧиɣ ɥɨɝаɪиɮɦ кɨɧɫɬаɧɬи ɞɪɭɝɨɝɨ ɫɬɭɩɟɧɹ ɞиɫɨɰɿаɰɿʀ вɭɝɿɥɶɧɨʀ 

киɫɥɨɬи; 
3CaCOpL  – вɿɞ’єɦɧиɣ ɥɨɝаɪиɮɦ ɞɨɛɭɬкɭ ɪɨɡчиɧɧɨɫɬɿ ɋаɋО3; [Ca2+] – ваɝɨва 

кɨɧɰɟɧɬɪаɰɿɹ ɿɨɧɿв каɥɶɰɿɸ; Ʌ = ДHCЇ3-] + 2[CO32-] – ɥɭɠɧɿɫɬɶ вɨɞи; μ – ɿɨɧɧа ɫиɥа 
вɨɞи, ɪɨɡɪахɨвɭєɬɶɫɹ ɡа ɮɨɪɦɭɥɨɸ μ 
  ,zС5,0 2

ii  ,      (6) 

 
ɞɟ ɋɿ – ɦɨɥɹɪɧа кɨɧɰɟɧɬɪаɰɿɹ ɿɨɧа, ɦɦɨɥɶ/ɞɦ3; zɿ – ɡаɪɹɞ ɿɨɧа (ваɥɟɧɬɧɿɫɬɶ).  

əкɳɨ ȱ = 0, вɨɞа ɫɬаɛɿɥɶɧа, ɩɪи ɧɟɝаɬивɧɨɦɭ ɡɧачɟɧɧɿ – аɝɪɟɫивɧа, ɫхиɥɶɧа ɞɨ 
ɪɨɡчиɧɟɧɧɹ хɥɨɪиɬɭ, Mg-ɦɨɧɬɦɨɪиɥɨɧɿɬɭ аɛɨ ɋаɋО3, ɩɪи ɩɨɡиɬивɧɨɦɭ – ɞɨ 
вɿɞкɥаɞɟɧɧɹ ɧаɡвиɧих ɦɿɧɟɪаɥɿв.  

Ɋɨɡɪахɭɧки викɨɧаɧɿ ɩɪи ɬɟɦɩɟɪаɬɭɪɿ вɨɞи  250 ɋ ɬа 10ɨ ɋ (ɪиɫ.2). 
Ɋиɫɭɧɨк 2а вɿɞɩɨвɿɞає чаɫɭ ɫкиɞɭ ɲахɬɧих вɨɞ. ɍ ɩ.ɫ.1 каɪɛɨɧаɬɧа ɫиɫɬɟɦа 

ɦаɣɠɟ ɪɿвɧɨваɠɧа (ȱ=0,27), аɥɟ вɨɞа є ɧɟɪɿвɧɨваɠɧɨɸ, ɩɟɪɟɧаɫичɟɧɨɸ вɿɞɧɨɫɧɨ 
каɨɥɿɧɿɬɭ (ȱ=1,33) ɿ ɦаɣɠɟ ɪɿвɧɨваɠɧа ɭ ɫиɫɬɟɦɿ «хɥɨɪиɞ-ɦɨɧɬɦɨɪиɥɨɧɿɬ» (ȱ=0,23), 
ɬɨɛɬɨ ɪɟакɰɿɹ (1), ɹка ɫаɦɨвɿɥɶɧɨ вɿɞɛɭваєɬɶɫɹ ɭ вɨɞɿ, ɭ ɞаɧɨɦɭ ɩɭɧкɬɿ 
ɫɩɨɫɬɟɪɟɠɟɧɧɹ ɧа ɰɟɣ чаɫ ɧɟ ɩɪɨхɨɞиɬɶ. ɇаɫɥɿɞкɨɦ ɰɶɨɝɨ є ɬɟ, ɳɨ вɨɞа є ɧаɬɪɿєвɨɸ 
ɿɡ ɡɧачɧиɦ вɦɿɫɬɨɦ ɿɨɧɭ MР (30%). ɍ ɩ.ɫ. 7 ɿɧɞɟкɫ ɧɟɪɿвɧɨваɠɧɨɫɬɿ ɭɫɿх ɪɟакɰɿɣ, ɳɨ 
ɪɨɡɝɥɹɞаɸɬɶɫɹ ɫɬає ɧɟɝаɬивɧиɦ, вɿɞɛɭваɸɬɶɫɹ ɪɟакɰɿʀ ɪɨɡчиɧɟɧɧɹ, вɧаɫɥɿɞɨк чɨɝɨ 
ɡɛɿɥɶɲɭєɬɶɫɹ ɦɿɧɟɪаɥɿɡаɰɿɹ ɞɨ вɨɞ – 1,4 ɝ/ɞɦ3 ɬа ɡаɝаɥɶɧа ɠɨɪɫɬкɿɫɬɶ. Ɍакɿ 
ɧɟхаɪакɬɟɪɧɿ ɪɿвɧɨваɝи ɭ вɨɞи ɪɿчɰɿ ɲвиɞɲɟ ɡа ɭɫɟ ɨɛɭɦɨвɥɟɧɿ ɩɟвɧиɦи ɫɬɨкаɦи. Ɂ 
ɩ.ɫ. 3 ɬа ɧиɠчɟ ɡа ɬɟчɿєɸ ɪɿчки ɡɦɿɧɸєɬɶɫɹ ɬиɩ вɨɞи ɡ ȱȱ ɧа ȱȱȱа, ɳɨ ɛɟɡɡаɩɟɪɟчɧɨ 
вкаɡɭє ɧа ɦɟɬаɦɨɪɮɿɡаɰɿɸ, ɡɦɿɲɭваɧɧɹ ɩɪиɪɨɞɧих ɬа ɬɟхɧɨɝɟɧɧих вɨɞ. ɍ ɩ.ɫ. 4, ɦɿɫɬɿ 
ɫкиɞɭ виɫɨкɨɦɿɧɟɪаɥɿɡɨваɧих ɲахɬɧих вɨɞ, ɿɧɞɟкɫ ɧɟɪɿвɧɨваɠɧɨɫɬɿ ɞɨɫɹɝає виɫɨких 
ɡɧачɟɧɶ, вɨɞа ȱɧɝɭɥɶɰɹ ɫɬає ɩɟɪɟɧаɫичɟɧɨɸ, ɫхиɥɶɧɨɸ ɞɨ ɨɫаɞɠɟɧɧɹ каɪɛɨɧаɬɧих 
ɬа аɥɸɦɨɫиɥɿкаɬɧих ɦɿɧɟɪаɥɿв. ȼɩɥив ɫкиɞɭ вɿɞчɭваєɬɶɫɹ ɭ ɩ.ɫ. 5, ɧа вɿɞɫɬаɧɿ 5 кɦ, 
ɞаɥɿ ɡа ɬɟчɿєɸ ɝɿɞɪɨхɿɦɿчɧɿ ɩɪɨɰɟɫи ɞɨɫɹɝаɸɬɶ ɩɟвɧɨʀ ɪɿвɧɨваɝи (ɩ.ɫ.6) ɿ ɧиɠчɟ ɡа 
ɬɟчɿєɸ ɡɧɨвɭ вɿɞɦɿчаєɬɶɫɹ ɩɟɪɟɧаɫичɟɧɧɹ вɨɞи ɬа ɫхиɥɶɧɿɫɬɶ ɞɨ ɨɫаɞɠɟɧɧɹ 
каɪɛɨɧаɬɭ каɥɶɰɿɸ ɬа ɦɨɧɬɦɨɪиɥɨɧɿɬɭ. ɇа ɞаɧиɣ чаɫ ɫɩɨɫɬɟɪɟɠɟɧɧɹ (26.01.2015 ɪ.) 
ɝɿɞɪɨхɿɦɿчɧиɣ ɩɪɨɮɿɥɶ ɿɧɞɟкɫɭ ɫɬаɛɿɥɶɧɨɫɬɿ вɨɞи ɩɨкаɡɭє ɞɨɫиɬɶ ɫкɥаɞɧɿ 
ɧɟɪɿвɧɨваɠɧɿ ɝɿɞɪɨхɿɦɿчɧɿ ɭɦɨви. 

ɋиɬɭаɰɿɹ, вɿɞɨɛɪаɠɟɧа ɧа ɪиɫɭɧкɭ 2ɛ вɿɞɩɨвɿɞає ɩɟɪɿɨɞɭ ɩɪиɩиɧɟɧɧɹ ɫкиɞɭ 
ɲахɬɧих вɨɞ ɭ ɪɿчкɭ, аɥɟ ɳɟ ɞɨ ɩɨчаɬкɭ ɩɪɨɦивки ȱɧɝɭɥɶɰɹ ɞɧɿɩɪɨвɫɶкɨɸ вɨɞɨɸ. ȼ 
ɭɫɿх ɩɭɧкɬах ɫɩɨɫɬɟɪɟɠɟɧɧɹ вɨɞа ɪɿчки ɫхиɥɶɧа ɞɨ ɨɫаɞɠɟɧɧɹ в ɭɫɿх ɪɨɡɝɥɹɧɭɬих 
ɪɟакɰɵɹх. ɇаɫɥɿɞкɨɦ ɫкиɞɭ ɲахɬɧих вɨɞ ɭ ɪɿчкɭ є ɩɿɞвиɳɟɧа ɦɿɧɟɪаɥɿɡаɰɿɹ вɨɞи ɭ 
ɩɭɧкɬах ɫɩɨɫɬɟɪɟɠɟɧɧɹ ɧиɠчɟ ɡа ɬɟчɿєɸ вɿɞ ɫаɦɟ ɦɿɫɰɹ ɫкиɞɭ (ɩ.ɫ. 4), ɞɟ 
ɦɿɧɟɪаɥɿɡаɰɿɹ ɞɨɫɹɝає 4,8 ɝ/ɞɦ3 ɿ ɩɨɫɬɭɩɨвɨ ɡɦɟɧɲɭєɬɶɫɹ ɞɨ 3,3 ɝ/ɞɦ3 ɭ ɩɭɧкɬɿ 
ɫɩɨɫɬɟɪɟɠɟɧɧɹ 8. Ɍиɩ вɨɞи ɡɦɿɧɸєɬɶɫɹ (ȱȱ ɬа ȱȱȱа). ɐɿкавиɦ є ɡɛɿɥɶɲɟɧɧɹ вɿɞɫɨɬкɨвɨɝɨ 
вɦɿɫɬɭ ɿɨɧɭ MР (32%) ɭ ɩɭɧкɬɿ ɫɩɨɫɬɟɪɟɠɟɧɧɹ 1, ɩɨɛɥиɡɭ Ʉаɪачɭɧɿвɫɶкɨɝɨ 
вɨɞɨɫхɨвиɳа, ɞɟ ɧɟ ɩɨвиɧɟɧ вɿɞчɭваɬиɫɹ вɩɥив ɫкиɞɭ ɲахɬɧих вɨɞ. 

ɇа ɪиɫɭɧкɭ 2в вɿɞɨɛɪаɠɟɧиɣ ɫɬаɧ вɨɞи ɭ ȱɧɝɭɥɶɰɸ в ɩɟɪɿɨɞ ɣɨɝɨ ɩɪɨɦивки 
ɞɧɿɩɪɨвɫɶкɨɸ вɨɞɨɸ (1λ.06.2015 ɪ.). ȼɧаɫɥɿɞɨк ɿɧɬɟɧɫивɧɨɝɨ ɧаɞхɨɞɠɟɧɧɹ 
ɞɧɿɩɪɨвɫɶкɨʀ вɨɞи ɭ ɛɿɥɶɲɨɫɬɿ ɩɭɧкɬɿв ɫɩɨɫɬɟɪɟɠɟɧɧɹ (1,7,3,4,8) вɿɞɛɭваєɬɶɫɹ ɪɟакɰɿʀ 
ɩɟɪɟхɨɞɭ хɥɨɪиɞɭ ɭ ɦɨɧɬɦɨɪиɥɨɧɿɬ ɬа ɦɨɧɬɦɨɪиɥɨɧɿɬɭ ɭ каɨɥɿɧɿɬ, ɨɫɬаɧɧɹ ɪɟакɰɿɹ 
ɧɟ хаɪакɬɟɪɧа ɞɥɹ ɩɨвɟɪхɧɟвих вɨɞ. Ȼɿɥɶɲ-ɦɟɧɲ ɫɬаɛɿɥɶɧɨɸ є каɪɛɨɧаɬɧа ɫиɫɬɟɦа 
ɡа викɥɸчɟɧɧɹɦ ɩɭɧкɬɿв ɫɩɨɫɬɟɪɟɠɟɧɧɹ 3 ɬа 4. ɍ ɩɭɧкɬɿ ɫɩɨɫɬɟɪɟɠɟɧɧɹ 1 
ɩɪɨɞɨвɠɭєɬɶɫɹ ɡɛɿɥɶɲɟɧɧɹ вɿɞɫɨɬкɨвɨɝɨ вɦɿɫɬɭ ɿɨɧɭ MР (37%), ɳɨ ɦаɣɠɟ ɞɨɪɿвɧɸє 
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 вɦɿɫɬɭ ɿɨɧɭ ІК (38%). ȼ ɭɫɿх ɩɭɧкɬах ɫɩɨɫɬɟɪɟɠɟɧɧɹ вɨɞа ɦає ɞɨɫиɬɶ ɧɟвɟɥикɭ 
ɦɿɧɟɪаɥɿɡаɰɿɸ (1,1 – 1,7 ɝ/ɞɦ3), ɬиɩ вɨɞи ɩɟɪɟваɠɧɨ хɥɨɪиɞɧиɣ ɧаɬɪɿєвиɣ ȱȱ. Ⱥɥɟ ɬака, 
ɧа ɩɟɪɲиɣ ɩɨɝɥɹɞ, ɩɪиɣɧɹɬɧа ɫиɬɭаɰɿɹ є ɞɨɫиɬɶ ɧɟɛɟɡɩɟчɧɨɸ, ɛɨ ɩɪиɡвɨɞиɬɶ ɞɨ 
«ɡаɩɭɫкɭ» ɩɨɬɭɠɧих ɩɪɨɰɟɫɿв ɨɫаɞɠɟɧɧɹ в ɭɫɿх ɪɨɡɝɥɹɧɭɬих ɝɿɞɪɨхɿɦɿчɧих ɪɟакɰɿɹх. 

Ƚɿɞɪɨхɿɦɿчɧɿ ɭɦɨви, ɳɨ ɫкɥаɥиɫɹ ɭ вɨɞɿ ȱɧɝɭɥɶɰɹ ɩɿɫɥɹ ɩɪɨɦивки вɿɞɨɛɪаɠɟɧɿ ɧа 
ɪиɫɭɧкɭ 2ɝ. Ⱦɥɹ ɭɫɿх ɪɟакɰɿɣ, ɳɨ вивчаɸɬɶɫɹ, ɿɧɞɟкɫ ɫɬаɛɿɥɶɧɨɫɬɿ ɛɿɥɶɲɟ 0, ɬɨɛɬɨ є 
ɫхиɥɶɧɿɫɬɶ ɞɨ ɨɫаɞɠɟɧɧɹ хɥɨɪиɬɭ, Mg-ɦɨɧɬɦɨɪиɥɨɧɿɬɭ ɬа каɥɶɰиɬɭ. ȼɨɞа 
ɩɟɪɟɧаɫичɟɧа ɿɨɧаɦи каɥɶɰɿɸ ɬа ɦаɝɧɿɸ, вɿɞɩɨвɿɞɧɨ вɨɞа ɠɨɪɫɬка (ɞɨ 31 ɦɦɨɥɶ/ɞɦ3), 
ɦɿɧɟɪаɥɿɡаɰɿɹ вɨɞи ɞɨɫɹɝає 4,3 ɝ/ɞɦ3 (ɩɭɧкɬ ɫɩɨɫɬɟɪɟɠɟɧɧɹ 3). Ɍиɩ вɨɞи вɿɞ ɦɿɫɰɹ 
ɫкиɞɭ ɬа ɧиɠчɟ ɡа ɬɟчɿєɸ ɦає ɬиɩ ȱȱȱа, ɳɨ вкаɡɭє ɧа ɬɟхɧɨɝɟɧɧиɣ вɩɥив ɭ ɮɨɪɦɭваɧɧɿ 
хɿɦɿчɧɨɝɨ ɫкɥаɞɭ вɨɞи ɪɿчки. 

Оɫɨɛɥивɭ ɭваɝɭ ɩɪивɟɪɬає хɿɦɿчɧиɣ ɫкɥаɞ вɨɞи ɭ ɩɭɧкɬɿ ɫɩɨɫɬɟɪɟɠɟɧɧɹ 1 
(500 ɦ. ɧиɠчɟ ɦɨɫɬɭ, ɛɿɥɹ Ʉаɪачɭɧɿвɫɶкɨɝɨ вɨɞɨɫхɨвиɳа). Ɂа чаɫ ɫɩɨɫɬɟɪɟɠɟɧɶ 
ɡɦɿɧивɫɹ ɬиɩ вɨɞи вɿɞ ɧаɬɪɿєвɨɝɨ ɧа ɦаɝɧɿєвиɣ, ɩɪи ɰɶɨɦɭ вɦɿɫɬ ɿɨɧɭ ɦаɝɧɿɸ 
ɡɦɿɧɸєɬɶɫɹ ɧɟ ɫɭɬɬєвɨ (вɿɞ 57,6 ɦɝ/ɞɦ3 ɞɨ 73,0 ɦɝ/ɞɦ3). ɍ ɰɶɨɦɭ виɩаɞкɭ 
ɩɪɨаɧаɥɿɡɨваɧиɣ кɨɟɮɿɰɿєɧɬ вɨɞɧɨʀ ɦɿɝɪаɰɿʀ ɿɨɧɭ ɦаɝɧɿɸ Д8Ж, ɣɨɝɨ ɡɧачɟɧɧɹ 
ɡɦɿɧɸɸɬɶɫɹ 2,83 ɞɨ 4,18 (ɪиɫ. 3).  

 
 

ɍɦɨɜɧɿ ɩɨɡɧɚɱɟɧɧɹ: 
- ɤɨɟɮɿɰɿєɧɬ ɜɨɞɧɨʀ ɦɿɝɪɚɰɿʀ ɿɨɧɭ ɦɚɝɧɿɸ; 
- ɤɨɟɮɿɰɿєɧɬ ɜɨɞɧɨʀ ɦɿɝɪɚɰɿʀ ɿɨɧɭ ɧɚɬɪɿɸ. 

 
Ɋɢɫ. 3.   Ƚɪɚɮɿɤɢ ɡɦɿɧɢ ɤɨɟɮɿɰɿєɧɬɭ ɜɨɞɧɨʀ ɦɿɝɪɚɰɿʀ ɿɨɧɿɜ ɦɚɝɧɿɸ ɬɚ ɧɚɬɪɿɸ ɭ ɜɨɞɿ 

ɪ. ȱɧɝɭɥɟɰɶ, ɩɭɧɤɬ ɫɩɨɫɬɟɪɟɠɟɧɧɹ 1. 
 

Ɂ ɞɨɫɬаɬɧɶɨɸ ɫɬɭɩɟɧɸ вɿɞɩɨвɿɞɧɨɫɬɿ (R2=0,8) ɨɩиɫɭєɬɶɫɹ ɡɛɿɥɶɲɟɧɧɹ 
кɨɟɮɿɰɿєɧɬɭ вɨɞɧɨʀ ɦɿɝɪаɰɿʀ ɿɨɧɭ ɦаɝɧɿɸ ɥɿɧɿєɸ ɬɪɟɧɞɭ. ɍ ɬɨɣ ɠɟ чаɫ ɫɩɨɫɬɟɪɿɝаєɬɶɫɹ 
ɡɦɟɧɲɟɧɧɹ кɨɟɮɿɰɿєɧɬɭ вɨɞɧɨʀ ɦɿɝɪаɰɿɸ ɧаɬɪɿɸ вɿɞ 7,1 ɞɨ 4,33. Ʉɨɪɟɥɹɰɿɣɧиɣ ɡв’ɹɡɨк 
ɦɿɠ кɨɟɮɿɰɿєɧɬаɦи вɨɞɧɨʀ ɦɿɝɪаɰɿʀ ɿɨɧɿв ɦаɝɧɿɸ ɬа ɧаɬɪɿɸ ɡвɨɪɨɬɧɿɣ ɞɭɠɟ ɬɿɫɧиɣ (r=-
0,94). ɍ ɬɨɣ ɠɟ чаɫ ɳɟ ɛɿɥɶɲиɣ ɡвɨɪɨɬɧɿɣ кɨɪɟɥɹɰɿɣɧиɣ ɡв’ɹɡɨк ɡа чаɫ ɫɩɨɫɬɟɪɟɠɟɧɧɹ 
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вɿɞɦɿчаєɬɶɫɹ ɦɿɠ кɨɟɮɿɰɿєɧɬаɦи вɨɞɧɨʀ ɦɿɝɪаɰɿʀ ɿɨɧɿв ɦаɝɧɿɸ ɬа ɧаɬɪɿɸ ɭ ɩɭɧкɬах 
ɫɩɨɫɬɟɪɟɠɟɧɧɹ 4 (-0,99), 5 (-0,99), 6 (-0,97), 8 (-0,94). ɐɟ ɩɿɞɬвɟɪɞɠɭє ɪɿɡɧɿ ɲɥɹхи 
ɧаɞхɨɞɠɟɧɧɹ ɿɨɧɿв ɧаɬɪɿɸ ɬа ɦаɝɧɿɸ ɭ вɨɞɭ ɪɿчки. ȱɨɧ ɧаɬɪɿɸ ɲвиɞɲɟ ɡа ɭɫɟ 
ɧаɞхɨɞиɬɶ ɭ ɪɿчкɭ ɡɿ ɫкиɞɿв ɲахɬɧих вɨɞ, а ɿɨɧ ɦаɝɧɿɸ – ɭ ɪɟɡɭɥɶɬаɬɿ ɝɿɞɪɨɥɿɡɭ 
аɥɸɦɨɫиɥɿкаɬɿв. 

ȼɢɫɧɨɜɤɢ. Ɋɟɠиɦ ɟкɫɩɥɭаɬаɰɿʀ ɪɿчки ȱɧɝɭɥɟɰɶ ɧа ɬɟɩɟɪɿɲɧɿɣ чаɫ ɡɧачɧɨ кɪаɳɿɣ 
ɧɿɠ ваɪɿаɧɬ ɫкиɞɭ ɲахɬɧих вɨɞ ɡ ɩɪɨɦивкɨɸ «аɧɬиɪɿчкɨɸ». Ⱥɥɟ ɣ ɬакиɣ ɝɿɞɪɨɥɨɝɿчɧиɣ 
ɪɟɠиɦ ɧɟ вɪахɨвɭє ɝɿɞɪɨхɿɦɿчɧɿ ɨɫɨɛɥивɨɫɬɿ вɨɞи ȱɧɝɭɥɶɰɹ ɬа ɭɫɶɨɝɨ Ʉɪивɨɪɿɡɶкɨɝɨ 
ɪɟɝɿɨɧɭ. ɇаɫɥɿɞкɨɦ є ɬɟ, ɳɨ вɨɞа ɪɿчки  ɭ ɩɟɪɿɨɞ ɛɟɡ ɧаɞхɨɞɠɟɧɧɹ ɞɧɿɩɪɨвɫɶкɨʀ вɨɞи 
ɦає хɿɦɿчɧиɣ ɫкɥаɞ ɧɟ ɫхɨɠиɣ ɡ ɬиɩɨвиɦ ɞɥɹ ɪɿчɨк ɰɶɨɝɨ ɪɟɝɿɨɧɭ. 

Ⱦɥɹ ɩɨɥɿɩɲɟɧɧɹ ɝɿɞɪɨхɿɦɿчɧиɣ ɭɦɨв ɪɿчки ȱɧɝɭɥɟɰɶ ɧɟɨɛхɿɞɧɨ ɫкɥаɫɬи 
ɩɟɪɫɩɟкɬивɧиɣ ɩɥаɧ ɩɨɧɨвɥɟɧɧɹ ɪɿчки, ɿ ɩɟɪɲɨɸ ɩɨвиɧɧа ɛɭɬи ɩɨвɧа вɿɞɦɨва вɿɞ 
ɫкиɞɿв ɧɟɨчиɳɟɧих ɫкиɞɿв ɩɪɨɦиɫɥɨвих ɬа ɝɨɫɩɨɞаɪчɨ-ɩɨɛɭɬɨвих ɫɬɨкɿв. ɏɿɦɿчɧиɣ 
ɫкɥаɞ вɨɞ ɬа ɝɿɞɪɨхɿɦɿчɧɿ ɪɿвɧɨваɝи ɭ ɨчиɳɟɧих ɫɬɨках ɩɨвиɧɧɿ вɿɞɩɨвɿɞаɬи ɬиɩɨвиɦ 
ɞɥɹ ɪɿчɨк ɞаɧɨɝɨ ɪɟɝɿɨɧɭ аɛɨ ɧɟ ɩɟɪɟвиɳɭваɬи ɩɨкаɡɧики хɿɦɿчɧɨɝɨ ɫкɥаɞɭ ɪɿчки ɭ 
ɩɟɪɿɨɞи ɛɟɡ ɫкиɞɭ ɬа ɩɪɨɦивки.  

ȿкɫɩɥɭаɬаɰɿɹ ȱɧɝɭɥɶɰɹ ɭ ɬɟɩɟɪɿɲɧɶɨɦɭ ɪɟɠиɦɿ ɧɟ ɩɨɧɨвɥɸє ɣɨɝɨ вɥаɫɬивɨɫɬɿ 
ɞɨ ɫаɦɨвɿɞɧɨвɥɟɧɧɹ, ɛɨ ɡɧачɧɿ ɡɦɿɧи хɿɦɿчɧɨɦɭ ɫкɥаɞɭ вɨɞи ɭ ɪɿчɰɿ ɧɟɫɩɪиɹɬɥивɿ ɞɥɹ 
ɝɿɞɪɨɛɿɨɧɬɿв, ɹкɿ ɛɟɪɭɬɶ ɛɟɡɩɨɫɟɪɟɞɧɸ ɭчаɫɬɶ ɭ ɩɪɨɰɟɫах ɫаɦɨɪɟɝɭɥɸваɧɧɹ хɿɦɿчɧɨɝɨ 
ɫкɥаɞɭ вɨɞи. 

ɍɹвɥɟɧɧɹ ɩɪɨ ɪɿчкɭ, ɹк вɞаɥиɣ ɩɪиɪɨɞɧиɣ ɨɛ’єкɬ, ɳɨ ɦɨɠɟ викɨɪиɫɬɨвɭваɬиɫɹ 
ɩɪи виɞɨɛɭɬкɭ ɬа ɡɛаɝачɟɧɧɿ ɡаɥɿɡɧɨʀ ɪɭɞи ɩɨвиɧɟɧ ɡɦɿɧиɬиɫɹ ɧа ɩɨɝɥɹɞ, ɳɨ ɪɿчка є 
ɫкɥаɞɧиɦ ɥаɧɞɲаɮɬɧɨ-ɝɟɨɝɪаɮɿчɧиɦ ɨɛ’єкɬɨɦ, ɹкиɣ ɩɨɬɪɟɛɭє ɩɨɫɬɿɣɧɨʀ ɭваɝи 
ɨɫɨɛɥивɨ ɭ ɪаɣɨɧах ɡ ɩɨɬɭɠɧиɦ ɬɟхɧɨɝɟɧɧиɦ вɩɥивɨɦ. ɍ ɰɶɨɦɭ ɫɟɧɰɿ ɬɪɟɛа ɧаɝаɞаɬи 
виɦɨɝи ȼɨɞɧɨʀ Ɋаɦкɨвɨʀ Ⱦиɪɟкɬиви Єɋμ «... ɧɿɹкɟ ɩɨɞаɥɶɲɟ ɩɨɝɿɪɲɟɧɧɹ ɫɬаɧɭ вɨɞɧих 
ɨɛ’єкɬɿв, ɳɨ ɡаɡɧаɸɬɶ вɩɥивɭ, ɧɟ вɿɞɛɭваєɬɶɫɹ» ДλЖ. 
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Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɧɹ ɝɿɞɪɨɯɿɦɿɱɧɢɯ ɩɪɨɰɟɫɿɜ ɭ ɜɨɞɿ ɪ. ȱɧɝɭɥɟɰɶ ɡɚ 2014-2015 ɪɪ. 
Шɟɪɫɬɸɤ ɇ.ɉ., Кɭɪɤɭɪɿɧɚ Ɉ.ɋ. 
Ⱦɨɫɥɿɞɠɟɧɨ ɫɭɱɚɫɧɢɣ ɝɿɞɪɨɥɨɝɨ-ɝɿɞɪɨɯɿɦɿɱɧɢɣ ɪɟɠɢɦ ɟɤɫɩɥɭɚɬɚɰɿʀ ɪ. Іɧɝɭɥɟɰɶ ɭ ɦɟɠɚɯ 

Ʉɪɢɜɨɪɿɠɠɹ. ȼɢɹɜɥɟɧɨ, ɳɨ ɭ ɩɟɪɿɨɞ ɫɤɢɞɭ ɜɢɫɨɤɨɦɿɧɟɪɚɥɿɡɨɜɚɧɢɯ ɲɚɯɬɧɢɯ ɜɨɞ ɡɿ ɫɬɚɜɤɚ ɛɚɥɤɢ 
ɋɜɢɫɬɭɧɨɜɨ ɜɨɞɚ ɭ ɪɿɱɰɿ ɫɬɚє ɩɟɪɟɧɚɫɢɱɟɧɨʀ ɫɯɢɥɶɧɨɸ ɞɨ ɨɫɚɞɠɟɧɧɹ ɤɚɪɛɨɧɚɬɭ ɤɚɥɶɰɿɸ ɬɚ 
ɦɨɧɬɦɨɪɢɥɨɧɿɬɭ. ɍ ɩɟɪɿɨɞ ɩɪɨɦɢɜɤɢ ɪɿɱɤɢ ɜɨɞɨɸ ɡ ɤɚɧɚɥɭ Ⱦɧɿɩɪɨ – Іɧɝɭɥɟɰɶ ɜɨɞɚ є ɚɝɪɟɫɢɜɧɨɸ, 
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ɫɯɢɥɶɧɨɸ ɞɨ ɪɨɡɱɢɧɟɧɧɹ ɧɚɡɜɚɧɢɯ ɦɿɧɟɪɚɥɿɜ. ȼɫɬɚɧɨɜɥɟɧɢɣ ɡɧɚɱɢɦɢɣ ɡɜɨɪɨɬɧɿɣ ɤɨɪɟɥɹɰɿɣɧɢɣ 
ɡɜ’ɹɡɨɤ ɦɿɠ ɤɨɟɮɿɰɿєɧɬɚɦɢ ɜɨɞɧɨʀ ɦɿɝɪɚɰɿʀ ɦɚɝɧɿɸ ɬɚ ɧɚɬɪɿɸ ɭ ɩɟɪɟɜɚɠɧɿɣ ɛɿɥɶɲɨɫɬɿ ɩɭɧɤɬɿɜ 
ɫɩɨɫɬɟɪɟɠɟɧɧɹ. ɇɚɜɟɞɟɧɿ ɪɟɤɨɦɟɧɞɚɰɿʀ ɫɬɚɛɿɥɿɡɚɰɿʀ ɝɿɞɪɨɯɿɦɿɱɧɢɣ ɭɦɨɜ ɜɨɞɢ ɪɿɱɤɢ. 

Кɥɸɱɨɜɿ ɫɥɨɜɚ: ɪɿɱɤɚ Іɧɝɭɥɟɰɶ, ɫɤɢɞɢ ɲɚɯɬɧɢɯ ɜɨɞ, ɩɪɨɦɢɜɤɚ, ɝɿɞɪɨɯɿɦɿɱɧɿ ɩɪɨɰɟɫɢ. 
 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɝɢɞɪɨɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜ ɜɨɞɟ ɪ. ɂɧɝɭɥɟɰ ɡɚ 2014-
2015ɝɝ. 

Шɟɪɫɬɸɤ ɇ.ɉ., Кɭɪɤɭɪɢɧɚ Ɉ.ɋ. 
ɂɫɫɥɟɞɨɜɚɧ ɫɨɜɪɟɦɟɧɧɵɣ ɝɢɞɪɨɥɨɝɨ-ɝɢɞɪɨɯɢɦɢɱɟɫɤɢɣ ɪɟɠɢɦ ɷɤɫɩɥɭɚɬɚɰɢɢ ɪ. ɂɧɝɭɥɟɰ ɜ 

ɩɪɟɞɟɥɚɯ Ʉɪɢɜɨɪɨɠɶɹ. ȼɵɹɜɥɟɧɨ, ɱɬɨ ɜ ɩɟɪɢɨɞ ɫɛɪɨɫɚ ɜɵɫɨɤɨɦɢɧɟɪɚɥɢɡɨɜɚɧɵɯ ɲɚɯɬɧɵɯ ɜɨɞ ɢɡ 
ɩɪɭɞɚ ɛɚɥɤɢ ɋɜɢɫɬɭɧɨɜɨ ɜɨɞɚ ɜ ɪɟɤɟ ɫɬɚɧɨɜɢɬɫɹ ɩɟɪɟɧɚɫɵɳɟɧɧɨɣ ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɨɣ ɤ 
ɨɫɚɠɞɟɧɢɸ ɤɚɪɛɨɧɚɬɚ ɤɚɥɶɰɢɹ ɢ ɦɨɧɬɦɨɪɢɥɨɧɢɬɚ. ȼ ɩɟɪɢɨɞ ɩɪɨɦɵɜɤɢ ɪɟɤɢ ɜɨɞɨɣ ɢɡ ɤɚɧɚɥɚ 
Ⱦɧɟɩɪ - ɂɧɝɭɥɟɰ ɜɨɞɚ ɹɜɥɹɟɬɫɹ ɚɝɪɟɫɫɢɜɧɨɣ, ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɨɣ ɤ ɪɚɫɬɜɨɪɟɧɢɸ ɧɚɡɜɚɧɧɵɯ 
ɦɢɧɟɪɚɥɨɜ. ɍɫɬɚɧɨɜɥɟɧɚ ɡɧɚɱɢɦɚɹ ɨɛɪɚɬɧɚɹ ɤɨɪɪɟɥɹɰɢɨɧɧɚɹ ɫɜɹɡɶ ɦɟɠɞɭ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ 
ɜɨɞɧɨɣ ɦɢɝɪɚɰɢɢ ɦɚɝɧɢɹ ɢ ɧɚɬɪɢɹ ɜ ɩɨɞɚɜɥɹɸɳɟɦ ɛɨɥɶɲɢɧɫɬɜɟ ɩɭɧɤɬɨɜ ɧɚɛɥɸɞɟɧɢɹ. ɉɪɢɜɟɞɟɧɵ 
ɪɟɤɨɦɟɧɞɚɰɢɢ ɫɬɚɛɢɥɢɡɚɰɢɢ ɝɢɞɪɨɯɢɦɢɱɟɫɤɢɣ ɭɫɥɨɜɢɣ ɜɨɞɵ ɪɟɤɢ. 

Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɪɟɤɚ ɂɧɝɭɥɟɰ, ɫɛɪɨɫɵ ɲɚɯɬɧɵɯ ɜɨɞ, ɩɪɨɦɵɜɤɚ, ɝɢɞɪɨɯɢɦɢɱɟɫɤɢɟ 
ɩɪɨɰɟɫɫɵ. 

 
The study hydro-chemical processes in the water of the river Ingulets for 2014-2015 yeas 
Sherstyuk N.P., Kurkurina O.S. 
Studied modern hydrological and hydrochemical mode river Ingulets within Krivoi Rog. Ingulets River 

is the right tributary of the Dnieper. The hydrological regime of the river is typical of rivers in the region. In 
the middle reaches of the river are mined and enrichment of iron ore. Iron ore mining is accompanied by 
pumping mine water in large quantities. The peculiarity of this water body is the channel of the river is used 
for direct discharge in the winter mine water which salinity of 38 g / dm3. At the same time water of 
Karachunovskoy reservoirs used for drinking purposes residents of Krivoy Rog, it has a stiffness of 9-10 
mmol / dm3, exceeding the norm (7 mmol / dm3). In summer, the water is used for irrigation Ingulets and on 
Yavkinskoy systems. Research carried out on the basis of hydrochemical observations 2014-2015, 7 points 
drop of water samples. Hydro-chemical processes are analyzed in H2O-MgO-SiO2 and H2O-CaCO3-CO2 
systems at temperatures of 100C and 250C. To assess the formation of hydro chemical equilibria in said 
system used disequilibrium index for the carbonate system - stability index of water. It was revealed that 
during the discharge of mine water from the pond beams Svistunova water in the river becomes 
supersaturated prone to precipitation of calcium carbonate and montmorillonite. During the flushing water 
from the river channel Dnipro - Ingulets water is aggressive, prone to dissolution of these minerals. After 
washing with water in the river below the discharge of mine water has a salinity of 3-4 g / dm3 and stiffness 
31 - 23 mmol / dm3. Water supersaturated with respect to systems, buyout are considered prone to 
precipitation of calcium carbonate, montmorillonite and kaolinite. Designed water migration ratios of sodium 
and magnesium ions in water Ingulets for the entire period of observation. The significant inverse correlation 
between the coefficients of water migration magnesium and sodium in the vast majority of observation 
points. It was concluded that the water entering the river of sodium ions from mine water and magnesium 
ions - as a result of hydrolysis processes aluminosilicate. 

The studies describe hydro-chemical processes in the water of the river as unsustainable. The high 
salinity of mine waters leads to the death of aquatic organisms. As a result of disrupted river property to 
self-regulation. 

Recommendations stabilization hydrochemical conditions Ingulets water. 
Keywords: river Ingulets, discharge of mine water, flushing, hydro-chemical processes. 
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