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ɠɢɜɚɸɬɫɹ� ɫɬɪɭɤɬɭɪɨɣ� ɝɢɞɪɨɤɨɥɥɨɢɞɨɜ�ɢ� ɧɟ� ɫɟɞɢɦɟɧɬɢ-
ɪɭɸɬ [3, 4].  

Ɋɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨ� ɜɵɛɨɪɭ� ɤɨɥɢɱɟɫɬɜɚ 
ɜɧɨɫɢɦɨɝɨ� ɪɟɡɢɫɬɟɧɬɧɨɝɨ� ɤɪɚɯɦɚɥɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ 
ɩɪɨɛɢɨɬɢɱɟɫɤɭɸ�ɞɨɡɭ�ɜ�ɝɨɬɨɜɨɦ�ɩɪɨɞɭɤɬɟ, ɚ�ɬɚɤɠɟ�ɫɩɨ-
ɫɨɛɫɬɜɭɸɳɟɝɨ� ɮɨɪɦɢɪɨɜɚɧɢɸ� ɝɪɚɧɭɥ� ɫɮɟɪɢɱɟɫɤɨɣ� ɮɨ-
ɪɦɵ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɜ�ɬɚɛɥ.2. 

Ʉɚɤ� ɫɥɟɞɭɟɬ�ɢɡ� ɪɟɡɭɥɶɬɚɬɨɜ� ɬɚɛɥ.  2,  ɞɨɛɚɜɥɟ-
ɧɢɟ�ɪɟɡɢɫɬɟɧɬɧɨɝɨ�ɤɪɚɯɦɚɥɚ�ɜ�ɫɨɫɬɚɜ�ɝɪɚɧɭɥ�ɢɧɬɟɧɫɢ-
ɮɢɰɢɪɭɟɬ�ɪɚɡɜɢɬɢɟ�ɤɭɥɶɬɭɪ. ɉɪɢ�ɜɧɟɫɟɧɢɢ�ɪɟɡɢɫɬɟɧɬ-
ɧɨɝɨ�ɤɪɚɯɦɚɥɚ�ɜ�ɤɨɥɢɱɟɫɬɜɟ 0,5 ɝ�ɢ�ɤɨɥɢɱɟɫɬɜɚ�ɡɚɤɜɚɫ-
ɤɢ�ɥɚɤɬɨɛɚɤɬɟɪɢɣ 2 – 2,5 ɦɥ�ɫɩɨɫɨɛɫɬɜɭɟɬ�ɭɜɟɥɢɱɟɧɢɸ 
ɠɢɜɢɯ� ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɤɨɧɬɪɨɥɟɦ 
�ɝɪɚɧɭɥɵ, ɫɨɞɟɪɠɚɳɢɟ� ɥɚɤɬɨɛɚɤɬɟɪɢɢ� ɛɟɡ� ɤɪɚɯɦɚɥɚ) 
ɧɚ 3,1 % (2·109�ɄɈȿ�ɝ) ɢ 5,6 % (1,2·1010�ɄɈȿ�ɝ). ɉɪɢ 
ɷɬɨɦ�ɧɚɛɥɸɞɚɥɨɫɶ�ɢɡɦɟɧɟɧɢɟ�ɮɨɪɦɵ� ɝɪɚɧɭɥ, ɤɨɬɨɪɚɹ 
ɢɡ�ɫɮɟɪɢɱɟɫɤɨɣ�ɩɪɟɜɪɚɳɚɥɚɫɶ�ɜ�ɤɚɩɥɟɜɢɞɧɭɸ�ɮɨɪɦɭ. 
Ʉɨɥɢɱɟɫɬɜɨ�ɤɥɟɬɨɤ�ɩɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ 1 ɝ (4,16 %) ɪɟ-
ɡɢɫɬɟɧɬɧɨɝɨ�ɤɪɚɯɦɚɥɚ�ɡɧɚɱɢɬɟɥɶɧɨ�ɭɜɟɥɢɱɢɥɨɫɶ�ɢ� ɫɨ-
ɫɬɚɜɢɥɨ (2...3)·1010 ɄɈȿ�ɝ. ɉɪɨɜɟɞɟɧɧɵɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɜɥɢɹɧɢɹ�ɤɨɥɢɱɟɫɬɜɚ�ɜɧɨɫɢɦɨɝɨ�ɢɧɨɤɭɥɹɬɚ�ɥɚɤɬɨɛɚɤɬɟ-
ɪɢɣ� ɧɚ� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɝɪɚɧɭɥ� ɩɨɤɚɡɚɥɨ, ɱɬɨ� ɨɧɨ� ɧɟ 
ɬɨɥɶɤɨ�ɫɩɨɫɨɛɫɬɜɭɟɬ�ɭɜɟɥɢɱɟɧɢɸ�ɤɥɟɬɨɤ, ɧɨ�ɬɚɤɠɟ�ɡɚ-
ɬɪɭɞɧɹɟɬ� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɝɪɚɧɭɥ� ɧɟɨɛɯɨɞɢɦɨɣ� ɮɨɪɦɵ 

ɢ�ɩɪɨɱɧɨɫɬɢ.  
Ʉɨɥɢɱɟɫɬɜɨ� ɜɧɨɫɢɦɨɝɨ� ɢɧɨɤɭɥɹɬɚ 

ɛɢɮɢɞɨɛɚɤɬɟɪɢɣ� ɬɚɤɠɟ� ɫɥɟɞɭɟɬ� ɨɝɪɚɧɢɱɢɬɶ, 
ɜ� ɩɪɟɞɟɥɚɯ 3 ɦɥ, ɱɬɨ� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɩɨɥɭɱɟ-
ɧɢɸ� ɞɨɩɭɫɬɢɦɨɣ� ɜɹɡɤɨɫɬɢ� ɫɭɫɩɟɧɡɢɢ� ɞɥɹ 
ɮɨɪɦɢɪɨɜɚɧɢɹ� ɫɮɟɪɢɱɟɫɤɢɯ� ɝɪɚɧɭɥ. Ⱦɚɥɶ-
ɧɟɣɲɟɟ� ɭɜɟɥɢɱɟɧɢɟ� ɤɨɥɢɱɟɫɬɜɚ� ɢɧɨɤɭɥɹɬɚ 
ɩɪɢɜɨɞɢɥɨ� ɤ� ɮɨɪɦɢɪɨɜɚɧɢɸ� ɝɪɚɧɭɥ� ɧɟɩɪɚ-

ɜɢɥɶɧɨɣ�ɮɨɪɦɵ. 
ɍɜɟɥɢɱɟɧɢɟ� ɦɚɫɫɨɜɨɣ� ɞɨɥɢ� ɩɪɟɛɢɨɬɢɤɚ� ɞɨ 

4,16 % ɩɪɢɜɨɞɢɥɨ�ɤ�ɪɨɫɬɭ�ɤɥɟɬɨɤ�ɛɢɮɢɞɨɛɚɤɬɟɪɢɣ�ɩɨ 
ɫɪɚɜɧɟɧɢɸ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 2,18 % ɦɚɫɫɨɜɨɣ� ɞɨɥɢ 
ɦɨɞɢɮɢɰɢɪɨɜɚɧɨɝɨ� ɤɪɚɯɦɚɥɚ. Ʉɨɥɢɱɟɫɬɜɨ� ɤɥɟɬɨɤ 
Bifidobacterium bifidum ɭɜɟɥɢɱɢɥɨɫɶ�ɧɚ 5·109�ɄɈȿ�ɝ�ɩɨ 
ɫɪɚɜɧɟɧɢɸ�ɫ�ɤɨɧɬɪɨɥɶɧɵɦ�ɨɛɪɚɡɰɨɦ.  

ɉɨɥɭɱɟɧɧɵɟ� ɝɪɚɧɭɥɵ� ɷɤɫɬɪɭɡɢɨɧɧɵɦ� ɦɟɬɨɞɨɦ, 
ɫɨɞɟɪɠɚɳɢɟ� ɩɪɨ- ɢ� ɩɪɟɛɢɨɬɢɤɢ� ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɢɫɶ 
ɫɥɟɞɭɸɳɢɦɢ�ɩɨɤɚɡɚɬɟɥɹɦɢ (ɬɚɛɥ.3). 

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ�ɜɧɟɫɟɧɢɟ�ɪɟɡɢ-
ɫɬɟɧɬɧɨɝɨ� ɤɪɚɯɦɚɥɚ� ɤɚɤ� ɩɪɟɛɢɨɬɢɤɚ� ɜ� ɤɨɥɢɱɟɫɬɜɟ 
4,16  %  ɧɟ� ɬɨɥɶɤɨ� ɫɬɢɦɭɥɢɪɭɟɬ� ɥɭɱɲɟɦɭ� ɪɚɡɜɢɬɢɸ� ɢ 
ɪɨɫɬɭ� ɩɪɨɛɢɨɬɢɱɟɫɤɢɯ� ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ� ɧɚ 1,2·1010 
ɄɈȿ�ɝ�ɞɥɹ�ɥɚɤɬɨɛɚɤɬɟɪɢɣ�ɢ�ɧɚ 5·109�ɄɈȿ�ɝ�ɞɥɹ�ɛɢɮɢ-
ɞɨɛɚɤɬɟɪɢɣ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɭɩɨɬɪɟɛɥɟɧɢɟɦ 2,18 % 
ɦɚɫɫɨɜɨɣ�ɞɨɥɢ�ɤɪɚɯɦɚɥɚ, ɚ�ɬɚɤɠɟ�ɩɨɡɜɨɥɹɟɬ�ɩɨɥɭɱɢɬɶ 
ɝɨɬɨɜɵɣ� ɩɪɨɞɭɤɬ (ɝɪɚɧɭɥɵ) ɩɪɚɜɢɥɶɧɨɣ (ɲɚɪɨɨɛɪɚɡ-
ɧɨɣ) ɮɨɪɦɵ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɨɰɟɫɫ� ɤɨ-
ɢɧɤɚɩɫɭɥɢɪɨɜɚɧɢɹ� ɩɨɡɜɨɥɹɟɬ� ɫɨɡɞɚɬɶ� ɡɚɳɢɬɧɭɸ� ɨɛɨ-
ɥɨɱɤɭ� ɞɥɹ� ɩɪɨɛɢɨɬɢɱɟɫɤɢɯ� ɤɭɥɶɬɭɪ� ɢ� ɪɚɫɲɢɪɢɬɶ� ɪɵ-
ɧɨɤ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɫɢɧɛɢɨɬɢɱɟɫɤɢɯ�ɞɨɛɚɜɨɤ. 
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Ɉɞɟɫɶɤɚ�ɧɚɰɿɨɧɚɥɶɧɚ�ɚɤɚɞɟɦɿɹ�ɯɚɪɱɨɜɢɯ�ɬɟɯɧɨɥɨɝɿɣ 
ɁȺɋɌɈɋɍȼȺɇɇə�ȿɅȿɄɌɊɈɆȺȽɇȱɌɇɈȲ�ɈȻɊɈȻɄɂ�ȼ SPA-ɏȺɊɑɍȼȺɇɇȱ 

ɇɚɜɟɞɟɧɿ�ɪɟɡɭɥɶɬɚɬɢ�ɳɨɞɨ�ɜɢɤɨɪɢɫɬɚɧɧɹ�ɦɚɝɧɿɬɨ�ɚɤɬɢɜɨɜɚɧɨʀ 
ɜɨɞɢ� ɜ SPA-ɯɚɪɱɭɜɚɧɧɿ. ɉɨɤɚɡɚɧɨ� ɜɩɥɢɜ� ɜɨɞɢ, ɨɛɪɨɛɥɟɧɨʀ� ɦɚɝɧɿɬ-
ɧɢɦ�ɩɨɥɟɦ, ɧɚ�ɤɥɿɬɢɧɧɭ�ɩɪɨɧɢɤɧɿɫɬɶ, ɪɇ�ɿ�ɪɟɞɨɤɫ�ɩɨɬɟɧɰɿɚɥ. 

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ: SPA, ɜɨɞɚ, ɦɚɝɧɿɬɧɚ� ɨɛɪɨɛɤɚ, ɪɇ, ɪɟɞɨɤɫ-
ɩɨɬɟɧɰɿɚɥ, ɤɥɿɬɢɧɧɚ�ɩɪɨɧɢɤɧɿɫɬɶ. 

Some reasonings are in-process resulted in relation to the use of 
magnetic treatmentswater in ɚ SPA- feed. It is rotined swimming water, 
treated the magnetic field on cellular permeability, ɪɇ and Redox 
Reducti – on Oxydalion. 

Keywords: SPA, water, magnetic treatment, ɪɇ, Redox Reducti- 
on Oxydalion, cellular permeability. 

Ɉɞɧɢɦ� ɡ� ɧɚɣɜɚɠɥɢɜɿɲɢɯ� ɟɥɟɦɟɧɬɿɜ� ɤɨɦɩɥɟɤɫɧɨ-
ɝɨ� ɩɿɞɯɨɞɭ� ɞɨ� ɨɡɞɨɪɨɜɥɟɧɧɹ� ɥɸɞɢɧɢ� ɽ SɊȺ-
ɯɚɪɱɭɜɚɧɧɹ,  ɹɤɟ�ɜɤɥɸɱɚɽ�ɮɪɭɤɬɢ,  ɨɜɨɱɿ,  ɫɨɤɢ,  ɦɿɧɟɪɚ-
ɥɶɧɭ� ɜɨɞɭ, ɩɪɨɞɭɤɬɢ� ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ� ɩɪɢɡɧɚɱɟɧɧɹ. 
Ɉɛɨɜ
ɹɡɤɨɜɢɦ�ɟɥɟɦɟɧɬɨɦ SɊȺ�ɯɚɪɱɭɜɚɧɧɹ�ɽ�ɪɟɝɭɥɹɪɧɟ 
ɜɠɢɜɚɧɧɹ�ɩɪɨɬɹɝɨɦ�ɞɧɹ�ɫɨɤɿɜ, ɤɨɤɬɟɣɥɿɜ�ɬɚ�ɿɧɲɢɯ�ɧɚ-
ɩɨʀɜ, ɜɢɝɨɬɨɜɥɟɧɢɯ� ɿɡ� ɫɜɿɠɨʀ� ɫɢɪɨɜɢɧɢ� ɬɚ�ɩɿɞɝɨɬɨɜɥɟ-
ɧɨʀ�ɜɿɞɩɨɜɿɞɧɢɦ�ɱɢɧɨɦ�ɜɨɞɢ [1].  

ȼɨɞɚ - ɧɚɣɜɚɠɥɢɜɿɲɚ�ɱɚɫɬɢɧɚ�ɯɚɪɱɨɜɨɝɨ�ɪɚɰɿɨɧɭ. 

ȼɨɧɚ� ɽ� ɫɤɥɚɞɨɜɨɸ�ɱɚɫɬɢɧɨɸ�ɧɚɩɨʀɜ,  ɫɨɤɿɜ,  ɜɢɧ� ɬɚ� ɿɧ-
ɲɢɯ�ɯɚɪɱɨɜɢɯ SPA – ɩɪɨɞɭɤɬɿɜ.  ȼɿɞ�ɹɤɨɫɬɿ�ɜɨɞɢ�ɡɚɥɟ-
ɠɢɬɶ� ɡɚɫɜɨɽɧɧɹ� ɩɪɨɞɭɤɬɿɜ� ɭ� ɨɪɝɚɧɿɡɦɿ� ɥɸɞɢɧɢ� ɬɚ� ʀɯ 
ɜɩɥɢɜ�ɧɚ�ɫɬɚɧ�ɡɞɨɪɨɜ¶ɹ. ȼɨɞɭ�ɫɥɿɞ�ɩɨɫɬɚɜɢɬɢ�ɧɚ�ɨɞɧɟ�ɡ 
ɩɟɪɲɢɯ� ɦɿɫɰɶ� ɜ� ɫɩɢɫɤɭ� ɧɚɣɧɟɨɛɯɿɞɧɿɲɢɯ� ɞɥɹ� ɠɢɬɬɹ 
ɩɨɠɢɜɧɢɯ�ɪɟɱɨɜɢɧ.  

Ɂɚɝɚɥɶɧɨɜɿɞɨɦɨ, ɳɨ� ɜɨɞɚ� ɦɚɽ� ɚɧɨɦɚɥɶɧɿ� ɜɥɚɫɬɢ-
ɜɨɫɬɿ, ɩɪɨɹɫɧɢɬɢ�ɫɭɬɧɿɫɬɶ�ɹɤɢɯ�ɧɚɦɚɝɚɥɢɫɶ�ɛɚɝɚɬɨ�ɞɨ-
ɫɥɿɞɧɢɤɿɜ [2]. Ʉɿɧɟɬɢɱɧɿ� ɡɚɥɟɠɧɨɫɬɿ� ɜɨɞɢ� ɫɭɬɬɽɜɨ 
ɜɿɞɪɿɡɧɹɸɬɶɫɹ�ɜɿɞ�ɯɚɪɚɤɬɟɪɧɢɯ�ɤɪɢɜɢɯ� ɿɧɲɢɯ�ɜɿɞɨɦɢɯ 
ɧɚɦ� ɪɟɱɨɜɢɧ, ɳɨ� ɡɧɚɯɨɞɹɬɶɫɹ� ɜ� ɪɿɞɢɧɧɨɦɭ� ɫɬɚɧɿ. 
ɇɚɩɪɢɤɥɚɞ, ɧɚɣɛɿɥɶɲɨʀ� ɳɿɥɶɧɨɫɬɿ� ɜɨɞɚ� ɞɨɫɹɝɚɽ� ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɿ� ɛɥɢɡɶɤɨ +4 °ɋ, ɚ� ɭ� ɬɜɟɪɞɨɦɭ� ɫɬɚɧɿ� ɫɬɚɽ 
ɦɟɧɲ�ɳɿɥɶɧɨɸ. ɋɚɦɟ�ɡɚɜɞɹɤɢ�ɰɿɣ� ɹɤɨɫɬɿ� ɜɨɞɢ� ɜɨɞɨɣ-
ɦɢɳɚ�ɧɟ�ɩɪɨɦɟɪɡɚɸɬɶ�ɜɡɢɦɤɭ�ɞɨ�ɞɧɚ, ɚ�ɩɨɤɪɢɜɚɸɬɶɫɹ 
ɬɨɜɫɬɢɦ�ɲɚɪɨɦ�ɥɶɨɞɭ,  ɹɤɢɣ�ɫɤɭɩɱɭɽɬɶɫɹ�ɧɚ�ɩɨɜɟɪɯɧɿ,  
ɳɨ� ɿ� ɞɨɡɜɨɥɹɽ� ɠɢɜɢɦ� ɨɪɝɚɧɿɡɦɚɦ� ɿɫɧɭɜɚɬɢ� ɩɿɞ� ɧɢɦ� ɿ 
ɜɡɢɦɤɭ. 

ɇɟɡɜɢɱɚɣɧɿ�ɜɥɚɫɬɢɜɨɫɬɿ�ɜɨɞɢ�ɩɨɹɫɧɸɸɬɶɫɹ�ɡɞɚɬ- 

Ɍɚɛɥɢɰɚ 3 
Ɉɫɧɨɜɧɵɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɝɪɚɧɭɥ, ɫɨɞɟɪɠɚɳɢɟ�ɫɢɧɛɢɨɬɢɤ 

ɉɨɤɚɡɚɬɟɥɶ Ɋɚɡɦɟɪ-
ɧɨɫɬɶ 

Ɂɧɚɱɟɧɢɟ 

Ɏɨɪɦɚ - ɫɮɟɪɢɱɟɫɤɚɹ 
Ɇɚɫɫɚ ɤɝ 0,26(±0,03)·10-4 
Ⱦɢɚɦɟɬɪ ɦ 3(±0,5)·10-3 
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ɧɿɫɬɸ� ʀʀ�ɦɨɥɟɤɭɥ�ɭɬɜɨɪɸɜɚɬɢ�ɦɿɠɦɨɥɟɤɭɥɹɪɧɿ�ɚɫɨɰɿɚ-
ɬɢ� ɡɚ� ɪɚɯɭɧɨɤ� ɨɪɿɽɧɬɚɰɿɣɧɢɯ, ɿɧɞɭɤɰɿɣɧɢɯ� ɿ� ɞɢɫɩɟɪ-
ɫɿɣɧɢɯ�ɜɡɚɽɦɨɞɿɣ (ɫɢɥ�ȼɚɧ�ɞɟɪ�ȼɚɚɥɶɫɚ) ɿ� ɡɚ� ɪɚɯɭɧɨɤ 
ɜɨɞɧɟɜɢɯ� ɡɜ
ɹɡɤɿɜ�ɦɿɠ� ɚɬɨɦɚɦɢ� ɜɨɞɧɸ� ɿ� ɤɢɫɧɸ�ɫɭɫɿɞ-
ɧɿɯ�ɦɨɥɟɤɭɥ. Ɂɚɜɞɹɤɢ�ɰɢɦ�ɞɿɹɦ�ɦɨɥɟɤɭɥɢ�ɜɨɞɢ�ɡɞɚɬɧɿ 
ɭɬɜɨɪɸɜɚɬɢ� ɹɤ� ɜɢɩɚɞɤɨɜɿ� ɚɫɨɰɿɚɬɢ,  ɬɨɛɬɨ� ɬɚɤɿ,  ɳɨ�ɧɟ 
ɦɚɸɬɶ� ɜɩɨɪɹɞɤɨɜɚɧɨʀ� ɫɬɪɭɤɬɭɪɢ,  ɬɚɤ� ɿ� ɤɥɚɫɬɟɪɢ –  
ɚɫɨɰɿɚɬɢ, ɳɨ�ɦɚɸɬɶ�ɩɟɜɧɭ�ɫɬɪɭɤɬɭɪɭ. 

ȼ�ɪɟɡɭɥɶɬɚɬɿ�ɞɨɫɥɿɞɠɟɧɶ� ɫɬɪɭɤɬɭɪɢ�ɱɢɫɬɨʀ�ɜɨɞɢ, 
ɩɪɨɜɟɞɟɧɢɯ� ɞɨɤɬɨɪɨɦ�ɛɿɨɥɨɝɿɱɧɢɯ� ɧɚɭɤ�ɋ�ȼ. Ɂɟɧɿɧɢɦ 
[3], ɛɭɥɢ�ɜɢɹɜɥɟɧɿ�ɫɬɚɛɿɥɶɧɿ�ɞɨɜɝɨɠɢɜɭɱɿ�ɤɥɚɫɬɟɪɢ�ɜɨ-
ɞɢ. Ɂɝɿɞɧɨ� ɞɨɫɥɿɞɠɟɧɧɹɦ� ɞɨɤɬɨɪɚ� ɯɿɦɿɱɧɢɯ� ɧɚɭɤ� ȼ�ȱ. 
ɋɥɟɫɚɪɟɜɚ [4]  ɫɬɚɥɨ� ɜɿɞɨɦɨ,  ɳɨ� ɜ� ɡɜɢɱɚɣɧɿɣ� ɜɨɞɿ� ɫɭ-
ɤɭɩɧɿɫɬɶ� ɨɤɪɟɦɢɯ� ɦɨɥɟɤɭɥ� ɜɨɞɢ� ɿ� ɜɢɩɚɞɤɨɜɢɯ 
ɚɫɨɰɿɚɬɿɜ�ɫɤɥɚɞɚɽ 60 % (ɞɟɫɬɪɭɤɬɭɪɨɜɚɧɚ�ɜɨɞɚ), ɚ 40 % 
- ɰɟ�ɤɥɚɫɬɟɪɢ (ɫɬɪɭɤɬɭɪɨɜɚɧɚ�ɜɨɞɚ). Ɂɞɚɬɧɿɫɬɶ�ɦɨɥɟɤɭɥ 
ɜɨɞɢ� ɭɬɜɨɪɸɜɚɬɢ� ɤɥɚɫɬɟɪɢ, ɜ� ɫɬɪɭɤɬɭɪɿ� ɹɤɢɯ� ɡɚɤɨɞɨ-
ɜɚɧɚ�ɿɧɮɨɪɦɚɰɿɹ�ɩɪɨ�ɜɡɚɽɦɨɞɿʀ, ɯɚɪɚɤɬɟɪɢɡɭɽ�ʀʀ�ɫɬɪɭɤ-
ɬɭɪɧɨ�ɿɧɮɨɪɦɚɰɿɣɧɿ� ɜɥɚɫɬɢɜɨɫɬɿ, ɬɨɛɬɨ «ɩɚɦ
ɹɬɶ» ɜɨ-
ɞɢ. 

Ʉɥɚɫɬɟɪɢ�ɡ�ɞɟɤɿɥɶɤɨɯ�ɦɨɥɟɤɭɥ�ɜɨɞɢ�ɭɬɜɨɪɸɸɬɶɫɹ 
ɡɚ� ɪɚɯɭɧɨɤ� ɜɨɞɧɟɜɢɯ� ɡɜ
ɹɡɤɿɜ� ɦɿɠ� ɚɬɨɦɚɦɢ� ɜɨɞɧɸ 
ɫɭɫɿɞɧɿɯ�ɦɨɥɟɤɭɥ, ɡɚɜɞɹɤɢ�ɱɨɦɭ�ɦɨɥɟɤɭɥɢ�ɜɨɞɢ�ɲɢɤɭ-
ɸɬɶɫɹ�ɜ�ɥɚɧɰɸɠɤɢ�ɿ�ɝɪɭɩɢ.  Ɂɚɝɚɥɶɧɚ�ɮɨɪɦɭɥɚ�ɤɥɚɫɬɟ-
ɪɚ (ɇ2Ɉ)X [5]. 

ȼ� ɞɚɧɢɣ� ɱɚɫ� ɡ
ɹɜɢɥɨɫɹ� ɛɚɝɚɬɨ� ɬɟɯɧɨɥɨɝɿɣ� ɨɬɪɢ-
ɦɚɧɧɹ� ɜɨɞɢ� ɡɿ� ɡɦɿɧɟɧɨɸ� ɫɬɪɭɤɬɭɪɨɸ: ɨɦɚɝɧɿɱɭɜɚɧɧɹ, 
ɡɚɦɨɪɨɠɭɜɚɧɧɹ�ɡ�ɩɨɞɚɥɶɲɢɦ�ɬɚɧɟɧɧɹɦ, ɩɪɨɰɟɫ�ɟɥɟɤɬ-
ɪɨɥɿɬɢɱɧɨɝɨ� ɪɨɡɞɿɥɟɧɧɹ� ɜɨɞɢ�ɧɚ� ɚɧɨɥɿɬ («ɦɟɪɬɜɚ» ɜɨ-
ɞɚ) ɿ� ɤɚɬɨɥɿɬ («ɠɢɜɚ» ɜɨɞɚ), ɩɿɫɥɹ� ɱɨɝɨ� ɭɬɜɨɪɸɽɬɶɫɹ 
ɜɨɞɚ� ɡ� ɧɨɜɢɦɢ� ɞɥɹ� ɧɟʀ� ɜɥɚɫɬɢɜɨɫɬɹɦɢ. ɉɿɞ� ɜɩɥɢɜɨɦ 
ɟɥɟɤɬɪɨɦɚɝɧɿɬɧɨʀ� ɨɛɪɨɛɤɢ� ɜɨɞɢ� ɜɨɞɧɟɜɿ� ɡɜ¶ɹɡɤɢ� ɦɿɠ 
ɦɨɥɟɤɭɥɚɦɢ� ɜɨɞɢ� ɬɪɚɧɫɮɨɪɦɭɸɬɶɫɹ. ɐɟ, ɭ� ɫɜɨɸ�ɱɟɪ-
ɝɭ, ɜɩɥɢɜɚɽ�ɧɚ�ɬɟɤɭɱɿɫɬɶ�ɜɨɞɢ�ɿ�ɿɧɲɿ�ʀʀ�ɜɥɚɫɬɢɜɨɫɬɿ. ȼɿ-
ɪɨɝɿɞɧɨ, ɳɨ� ɬɚɤɚ� ɜɨɞɚ� ɤɪɚɳɟ� ɩɪɨɧɢɤɚɬɢɦɟ� ɜ� ɤɥɿɬɢɧɢ 
ɬɤɚɧɢɧ�ɬɚ�ɠɢɜɢɯ�ɨɪɝɚɧɿɡɦɿɜ.  

ɇɚɹɜɧɿɫɬɶ� ɭ� ɜɨɞɿ� ɫɬɨɪɨɧɧɿɯ� ɜɤɥɸɱɟɧɶ� ɡɦɿɧɸɽ� ʀʀ 
ɤɥɚɫɬɟɪɧɭ�ɫɬɪɭɤɬɭɪɭ. Ʉɥɚɫɬɟɪɢ�ɩɨɱɢɧɚɸɬɶ�ɨɛɜɨɥɿɤɚɬɢ 
ɦɨɥɟɤɭɥɢ�ɪɨɡɱɢɧɟɧɨʀ�ɪɟɱɨɜɢɧɢ, ɩɨɜɬɨɪɸɸɱɢ�ɚɛɨ�ɡɦɿ-
ɧɸɸɱɢ� ʀɯ� ɤɨɧɮɿɝɭɪɚɰɿɸ. ɐɹ� ɜɥɚɫɬɢɜɿɫɬɶ� ɞɨɜɟɞɟɧɚ 
ɲɥɹɯɨɦ�ɞɨɫɥɿɞɠɟɧɧɹ�ɤɨɧɮɿɝɭɪɚɰɿʀ�ɤɥɚɫɬɟɪɿɜ, ɹɤɿ�ɫɮɨ-
ɪɦɭɜɚɥɢɫɹ�ɡɚ�ɪɿɡɧɢɯ�ɭɦɨɜ [5]. ɉɪɢ�ɡɚɫɬɨɫɭɜɚɧɧɿ�ɦɚɝɧɿ-
ɬɧɨʀ�ɨɛɪɨɛɤɢ�ɿ�ɡɦɿɧɿ�ɫɬɪɭɤɬɭɪɢ�ɜɨɞɢ�ɧɚ�ɫɬɨɪɨɧɧɿɣ�ɪɟ-
ɱɨɜɢɧɿ�ɡɚɥɢɲɚɽɬɶɫɹ «ɩɚɦ¶ɹɬɶ» ɬɚɤɨʀ�ɜɨɞɢ. 

Ⱥɧɚɥɨɝɿɱɧɿ� ɞɨɫɥɿɞɠɟɧɧɹ� ɩɪɨɜɨɞɢɜ� ɫɜɨɝɨ� ɱɚɫɭ 
ɧɿɦɟɰɶɤɢɣ�ɥɿɤɚɪ�Ƚɚɧɟɦɚɧɧ, ɹɤɢɣ�ɜɢɡɧɚɱɢɜ [6], ɳɨ�ɞɿɹ 
ɩɟɜɧɨʀ� ɪɟɱɨɜɢɧɢ  ɩɪɨɞɨɜɠɭɽ� ɜɢɹɜɥɹɬɢ� ɜɩɥɢɜ� ɧɚɜɿɬɶ 
ɩɪɢ�ɭɦɨɜɿ�ʀʀ�ɦɿɥɶɣɨɧɧɢɯ�ɪɨɡɜɟɞɟɧɶ. 

Ɋɚɧɿɲɟ�ɧɚɦɢ�ɛɭɥɨ�ɞɨɜɟɞɟɧɨ�ɞɨɫɥɿɞɠɟɧɧɹ�ɞɥɹ�ɜɢ-
ɹɜɥɟɧɧɹ�ɜɩɥɢɜɭ�ɟɥɟɤɬɪɨɦɚɝɧɿɬɧɨɝɨ�ɩɨɥɹ�ɧɚ�ɫɬɪɭɤɬɭɪɧɿ 
ɡɦɿɧɢ� ɪɨɡɱɢɧɟɧɢɯ� ɭ� ɜɨɞɿ� ɫɨɥɟɣ.  ȼ� ɡɚɥɟɠɧɨɫɬɿ� ɜɿɞ� ɪɟ-
ɠɢɦɭ�ɨɛɪɨɛɤɢ�ɡɦɿɧɟɧɿ�ɜɥɚɫɬɢɜɨɫɬɿ�ɜɨɞɢ�ɩɿɞ�ɞɿɽɸ�ɦɚɝ-
ɧɿɬɧɨɝɨ� ɩɨɥɹ� ɡɛɟɪɿɝɚɥɢɫɹ� ɧɟ� ɛɿɥɶɲɟ 5…6 ɝɨɞɢɧ [8]. 
Ȼɭɥɨ� ɩɿɞɬɜɟɪɠɞɟɧɨ� ɩɨɥɿɟɤɫɬɪɟɦɚɥɶɧɭ� ɡɚɥɟɠɧɿɫɬɶ 
ɟɮɟɤɬɭ�ɦɚɝɧɿɬɧɨʀ�ɨɛɪɨɛɤɢ�ɜɿɞ�ɧɚɩɪɭɠɟɧɨɫɬɿ�ɦɚɝɧɿɬɧɨ-
ɝɨ� ɩɨɥɹ [7]. ɉɪɢ� ɡɚɫɬɨɫɭɜɚɧɧɿ� ɫɬɚɬɨɪɚ� ɬɪɢɮɚɡɧɨɝɨ 
ɚɫɢɧɯɪɨɧɧɨɝɨ� ɞɜɢɝɭɧɚ� ɦɚɝɧɿɬɧɟ� ɩɨɥɟ� ɜ� ɣɨɝɨ� ɩɨɪɨɠ-
ɧɢɧɿ�ɡɦɿɧɸɽɬɶɫɹ�ɡɚ�ɟɤɫɩɨɧɟɧɰɿɚɥɶɧɢɦ�ɡɚɤɨɧɨɦ (ɪɢɫ.1). 
ɉɪɢ�ɰɶɨɦɭ� ɜɨɞɚ� ɚɛɨ� ɿɧɲɿ� ɪɿɞɢɧɢ (ɜ� ɬɨɦɭ�ɱɢɫɥɿ� ɫɨɤɢ)  
ɨɛɨɜ¶ɹɡɤɨɜɨ� ɡɚɡɧɚɸɬɶ�ɧɚɣɛɿɥɶɲɢɯ�ɡɦɿɧ� ɜ� ɟɤɫɬɪɟɦɚɥɶ-
ɧɢɯ�ɬɨɱɤɚɯ�ɡɚ�ɪɚɯɭɧɨɤ�ɟɤɫɩɨɧɟɧɰɿɚɥɶɧɨʀ�ɡɦɿɧɢ�ɧɚɩɪɭ-
ɠɟɧɨɫɬɿ�ɦɚɝɧɿɬɧɨɝɨ�ɩɨɥɹ. ȼ�ɩɟɪɿɨɞ�ɡɦɿɧɟɧɢɯ�ɜɥɚɫɬɢɜɨ-
ɫɬɟɣ� ɜɨɞɧɿ� ɫɢɫɬɟɦɢ� ɜɢɹɜɥɹɸɬɶ� ɩɨɫɢɥɟɧɭ� ɞɿɸ� ɧɚ 

ɛɿɨɥɨɝɿɱɧɿ�ɨɛ¶ɽɤɬɢ. 
ɉɪɨɯɨɞɠɟɧɧɹ� ɜɨɞɢ� ɱɟɪɟɡ� ɦɚɝɧɿɬɧɟ� ɩɨɥɟ� ɩɪɢɜɨ-

ɞɢɬɶ�ɞɨ�ɪɨɡɪɢɜɭ�ɜɨɞɧɟɜɢɯ�ɡɜ
ɹɡɤɿɜ�ɿ�ɩɟɪɟɯɨɞɭ�ʀʀ�ɜ�ɦɟɬɚ-
ɫɬɚɛɿɥɶɧɢɣ� ɚɤɬɢɜɨɜɚɧɢɣ� ɫɬɚɧ. Ɍɚɤɿ� ɫɬɪɭɤɬɭɪɧɿ� ɡɦɿɧɢ 
ɜɨɞɢ� ɡɛɟɪɿɝɚɸɬɶɫɹ, ɩɨɤɢ� ɜɨɞɚ� ɩɨɫɬɭɩɨɜɨ� ɜɿɞɧɨɜɥɸɽ 
ɜɥɚɫɧɭ�ɫɬɪɭɤɬɭɪɭ�ɡɚ�ɪɚɯɭɧɨɤ�ɪɭɣɧɭɜɚɧɧɹ�ɧɚɜɤɨɥɢɲɧɿɯ 
ɦɨɥɟɤɭɥ�ɿ�ɪɨɡɱɢɧɟɧɧɹ�ɤɪɭɩɧɢɯ�ɡ
ɽɞɧɚɧɶ. Ɉɰɿɧɤɚ�ɜɩɥɢ-
ɜɭ� ɦɚɝɧɿɬɧɨʀ� ɨɛɪɨɛɤɢ� ɧɚ� ɜɨɞɭ� ɦɨɠɟ� ɛɭɬɢ� ɩɪɨɜɟɞɟɧɚ 
ɤɪɢɫɬɚɥɨɨɩɬɢɱɧɢɦ� ɦɟɬɨɞɨɦ (ɡɛɿɥɶɲɟɧɧɹ 720-ɤɪɚɬɧɟ) 
ɩɨɪɿɜɧɹɧɧɹɦ�ɤɪɢɫɬɚɥɿɜ, ɹɤɿ�ɨɞɟɪɠɚɧɨ�ɧɚ�ɩɪɟɞɦɟɬɧɨɦɭ 
ɫɤɥɿ� ɦɿɤɪɨɫɤɨɩɚ. Ɏɨɬɨɝɪɚɮɿʀ� ɤɪɢɫɬɚɥɿɜ� ɧɚɜɟɞɟɧɨ� ɧɚ 
ɪɢɫɭɧɤɚɯ: ɧɟɨɛɪɨɛɥɟɧɨʀ� ɜɨɞɢ (ɪɢɫ.2) ɬɚ� ɨɛɪɨɛɥɟɧɨʀ 
ɜɨɞɢ�ɱɟɪɟɡ 30 ɯɜɢɥɢɧ�ɩɿɫɥɹ�ɨɛɪɨɛɤɢ�ɦɚɝɧɿɬɧɢɦ�ɩɨɥɟɦ 
ɫɬɚɬɨɪɚ�ɡ�ɧɚɩɪɭɠɟɧɿɫɬɸ 55…20 ɤȺ�ɦ (ɪɢɫ.3), ɚ�ɬɚɤɨɠ 
ɱɟɪɟɡ 8 ɝɨɞɢɧ (ɪɢɫ.4) ɩɿɫɥɹ�ɨɛɪɨɛɤɢ. 

Ɇɿɤɪɨɫɤɨɩɿɹ�ɫɭɯɨɝɨ�ɡɚɥɢɲɤɭ�ɫɜɿɞɱɢɬɶ�ɩɪɨ�ɬɟ, ɳɨ 
ɩɟɪɿɨɞ� ɪɟɥɚɤɫɚɰɿʀ� ɜɨɞɢ� ɩɿɫɥɹ� ɨɛɪɨɛɤɢ� ɟɥɟɤɬɪɨɦɚɝɧɿɬ-
ɧɢɦ�ɩɨɥɟɦ�ɡ�ɧɚɩɪɭɠɟɧɿɫɬɸ 55…20 ɤȺ�ɦ�ɫɤɥɚɞɚɽ�ɩɪɢ-
ɛɥɢɡɧɨ 8 ɝɨɞɢɧ. Ɋɨɡɦɿɪ� ɤɪɢɫɬɚɥɿɜ� ɫɨɥɟɣ� ɡɦɟɧɲɢɜɫɹ� ɭ 
ɫɟɪɟɞɧɶɨɦɭ�ɜɬɪɢɱɿ. 
ȿɥɟɤɬɪɨɦɚɝɧɿɬɧɚ� ɨɛɪɨɛɤɚ� ɜɨɞɢ� ɡ� ɧɚɩɪɭɠɟɧɿɫɬɸ� ɩɨɥɹ 
ɩɨɧɚɞ 55 ɤȺ�ɦ�ɡɛɿɥɶɲɭɽ�ɩɟɪɿɨɞ�ɪɟɥɚɤɫɚɰɿʀ�ɜɨɞɢ. ɋɚɦɟ 
ɭ� ɰɟɣ� ɩɟɪɿɨɞ� ɦɟɬɚɫɬɚɛɿɥɶɧɨɝɨ� ɫɬɚɧɭ� ɜɨɞɚ� ɦɚɽ� ɛɿɥɶɲɭ 
ɩɪɨɧɢɤɧɿɫɬɶ. 

Ⱦɥɹ�ɩɟɪɟɜɿɪɤɢ�ɰɶɨɝɨ�ɧɚɦɢ�ɛɭɥɢ�ɩɪɨɜɟɞɟɧɿ�ɟɤɫɩɟ-
ɪɢɦɟɧɬɢ� ɳɨɞɨ� ɜɢɡɧɚɱɟɧɧɹ� ɜɩɥɢɜɭ� ɟɥɟɤɬɪɨɦɚɝɧɿɬɧɨʀ 
ɨɛɪɨɛɤɢ�ɧɚ�ɩɪɨɧɢɤɧɿɫɬɶ�ɜɨɞɢ�ɭ�ɪɨɫɥɢɧɧɿ�ɤɥɿɬɢɧɢ. Ɉɛ-
ɪɨɛɤɚ�ɡɞɿɣɫɧɸɜɚɥɚɫɹ�ɦɚɝɧɿɬɧɢɦ�ɩɨɥɟɦ�ɫɬɚɬɨɪɚ�ɬɪɢɮɚ-
ɡɧɨɝɨ�ɚɫɢɧɯɪɨɧɧɨɝɨ�ɞɜɢɝɭɧɚ�ɩɪɢ�ɧɚɩɪɭɠɟɧɨɫɬɿ�ɦɚɝɧɿ-
ɬɧɨɝɨ� ɩɨɥɹ 55…20 ɤȺ�ɦ. Ⱦɥɹ� ɞɨɫɥɿɞɠɟɧɶ� ɛɭɥɢ� ɜɡɹɬɿ 
ɫɭɯɿ�ɹɛɥɭɤɚ, ɱɨɪɧɨɫɥɢɜ�ɿ�ɝɪɭɲɿ�ɨɞɧɚɤɨɜɨʀ�ɦɚɫɢ. Ⱦɨɫɥɿ-
ɞɠɭɜɚɧɿ�ɡɪɚɡɤɢ�ɡɚ�ɨɞɧɚɤɨɜɢɯ�ɭɦɨɜ�ɨɞɧɨɱɚɫɧɨ�ɩɨɦɿ- 

 

Ɋɢɫ.1. Ɂɦɿɧɚ�ɧɚɩɪɭɠɟɧɨɫɬɿ�ɦɚɝɧɿɬɧɨɝɨ�ɩɨɥɹ�ɜ�ɩɨɪɨɠɧɢɧɿ 
ɫɬɚɬɨɪɚ�ɬɪɢɮɚɡɧɨɝɨ�ɚɫɢɧɯɪɨɧɧɨɝɨ�ɞɜɢɝɭɧɚ�ɩɪɢ�ɪɿɡɧɢɯ 

ɫɬɪɭɦɚɯ�ɨɛɦɨɬɤɢ�ɫɬɚɬɨɪɚ 

 

Ɋɢɫ.2. ɇɟɨɛɪɨɛɥɟɧɚ�ɜɨɞɚ (ɤɨɧɬɪɨɥɶ)  
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ɳɚɥɢ�ɭ�ɜɨɞɭ, ɹɤɚ�ɨɛɪɨɛɥɹɥɚɫɶ�ɜ�ɦɚɝɧɿɬɧɨɦɭ�ɩɨɥɿ, ɚɛɨ�ɭ 
ɜɨɞɭ,  ɹɤɚ�ɧɟ�ɩɿɞɞɚɜɚɥɚɫɶ� ɨɛɪɨɛɰɿ.  Ɂɪɚɡɤɢ�ɱɟɪɟɡ�ɩɟɜɧɿ 
ɿɧɬɟɪɜɚɥɢ�ɱɚɫɭ�ɡɜɚɠɭɜɚɥɢ. 

ȼɫɬɚɧɨɜɥɟɧɨ,  ɳɨ� ɞɥɹ� ɡɪɚɡɤɿɜ,  ɹɤɿ� ɡɧɚɯɨɞɢɥɢɫɶ� ɜ 
ɨɦɚɝɧɿɱɟɧɿɣ� ɜɨɞɿ, ɫɩɨɫɬɟɪɿɝɚɥɨɫɹ� ɛɿɥɶɲɟ� ɡɪɨɫɬɚɧɧɹ 
ɦɚɫɢ, ɳɨ�ɜɤɚɡɭɜɚɥɨ�ɧɚ�ʀʀ�ɤɪɚɳɭ�ɩɪɨɧɢɤɧɿɫɬɶ�ɜ�ɤɥɿɬɢɧɢ 
ɹɛɥɭɤ�ɧɚ 10 %, ɱɨɪɧɨɫɥɢɜ - ɧɚ 3,5 % ɿ�ɝɪɭɲ - ɧɚ 14 % 
�ɪɢɫ. 5). 

Ⱥɧɚɥɨɝɿɱɧɿ� ɞɨɫɥɿɞɢ� ɡ� ɜɢɡɧɚɱɟɧɧɹ� ɜɩɥɢɜɭ� ɟɥɟɤɬ-
ɪɨɦɚɝɧɿɬɧɨʀ� ɨɛɪɨɛɤɢ� ɧɚ� ɩɪɨɧɢɤɧɿɫɬɶ� ɜɨɞɢ� ɭ� ɤɥɿɬɢɧɢ 
ɩɪɨɞɭɤɬɿɜ�ɬɜɚɪɢɧɧɨɝɨ�ɩɨɯɨɞɠɟɧɧɹ�ɛɭɥɢ�ɩɪɨɜɟɞɟɧɿ�ɞɥɹ 
ɫɭɲɟɧɨʀ�ɪɢɛɢ: ɦɨɪɫɶɤɢɯ�ɩɨɥɨɫɚɬɢɤɿɜ�ɿ�ɛɢɱɤɿɜ. ɉɨɤɚɡɚ-
ɧɨ, ɳɨ�ɞɥɹ�ɡɪɚɡɤɿɜ, ɹɤɿ�ɡɧɚɯɨɞɢɥɢɫɶ�ɭ�ɜɨɞɿ, ɨɛɪɨɛɥɟɧɿɣ 
ɜ� ɟɥɟɤɬɪɨɦɚɝɧɿɬɧɨɦɭ� ɩɨɥɿ� ɩɪɨɬɹɝɨɦ 25 ɯɜɢɥɢɧ, ɡɪɨɫ-
ɬɚɧɧɹ�ɦɚɫɢ�ɛɭɥɨ�ɛɿɥɶɲɟ�ɧɚ 3,1 % ɩɨɪɿɜɧɹɧɨ�ɡ�ɤɨɧɬɪɨ-
ɥɟɦ,  ɳɨ�ɬɚɤɨɠ�ɜɤɚɡɭɽ�ɧɚ�ɤɪɚɳɭ�ɤɥɿɬɢɧɧɭ�ɩɪɨɧɢɤɧɿɫɬɶ 
ɬɚɤɨʀ�ɜɨɞɢ (ɪɢɫ. 6). 

ɍ� ɪɹɞɿ� ɧɚɭɤɨɜɢɯ� ɭɫɬɚɧɨɜ [10] ɩɪɨɜɨɞɢɥɢɫɶ� ɞɨɫ-
ɥɿɞɠɟɧɧɹ�ɳɨɞɨ�ɛɿɨɥɨɝɿɱɧɨʀ�ɞɿʀ�ɨɦɚɝɧɿɱɟɧɨʀ�ɜɨɞɢ. ɉɪɨ-
ɬɟ� ɩɟɪɟɤɨɧɥɢɜɢɯ� ɩɨɤɚɡɧɢɤɿɜ� ɤɨɦɩɥɟɤɫɧɨʀ� ɨɰɿɧɤɢ 
ɛɿɨɥɨɝɿɱɧɨʀ�ɞɿʀ�ɜɨɞɢ�ɧɟ�ɧɚɜɟɞɟɧɨ. 

ȼ� ɨɫɬɚɧɧɿɣ� ɱɚɫ� ɞɥɹ� ɨɬɪɢɦɚɧɧɹ� ɿɧɮɨɪɦɚɰɿʀ� ɩɪɨ 
ɛɿɨɥɨɝɿɱɧɭ� ɞɿɸ� ɜɨɞɢ� ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ� ɨɤɢɫɧɨ-
ɜɿɞɧɨɜɧɢɣ� ɩɨɬɟɧɰɿɚɥ (ɪɟɞɨɤɫ�ɩɨɬɟɧɰɿɚɥ). Ɋɟɞɨɤɫ-
ɩɨɬɟɧɰɿɚɥ, ɳɨ� ɽ� ɯɚɪɚɤɬɟɪɧɢɦ� ɞɥɹ� ɩɪɢɪɨɞɧɢɯ� ɜɨɞ, 
ɫɜɿɠɢɯ�ɫɨɤɿɜ�ɡ�ɮɪɭɤɬɿɜ�ɿ�ɨɜɨɱɿɜ, ɡɚ�ɫɜɨɽɦɢ�ɡɧɚɱɟɧɧɹɦɢ 

ɧɚɛɥɢɠɚɽɬɶɫɹ� ɞɨ� ɪɿɜɧɹ� ɜɢɫɨɤɨɨɪɝɚɧɿɡɨɜɚɧɢɯ 
ɛɿɨɥɨɝɿɱɧɢɯ�ɨɛ¶ɽɤɬɿɜ.  

Ⱦɨɫɥɿɞɧɢɤɢ� ɚɤɬɢɜɨɜɚɧɨʀ� ɜɨɞɢ� ɧɚɦɚɝɚɸɬɶɫɹ 
ɜɢɡɧɚɱɢɬɢ� ʀʀ� ɡɧɚɱɟɧɧɹ� ɞɥɹ� ɨɪɝɚɧɿɡɦɭ� ɥɸɞɢɧɢ� ɱɟɪɟɡ 
ɽɞɢɧɢɣ�ɩɨɤɚɡɧɢɤ, ɫɬɜɟɪɞɠɭɸɱɢ, ɳɨ�ɪɟɞɨɤɫ�ɩɨɬɟɧɰɿɚɥ 
ɬɚɤɨʀ�ɜɨɞɢ�ɽ�ɧɚɣɛɿɥɶɲ�ɛɥɢɡɶɤɢɦ�ɞɨ�ɫɬɚɥɨʀ�ɜɧɭɬɪɿɲɧɶ-
ɨɝɨ�ɫɟɪɟɞɨɜɢɳɚ�ɨɪɝɚɧɿɡɦɭ.  

ɇɚɦɢ� ɛɭɥɢ� ɩɪɨɜɟɞɟɧɿ� ɞɨɫɥɿɞɠɟɧɧɹ� ɜɩɥɢɜɭ� ɦɚɝ-

ɧɿɬɧɨʀ�ɨɛɪɨɛɤɢ�ɧɚ�ɡɦɿɧɭ�ɪɇ�ɿ�ɪɟɞɨɤɫ�ɩɨɬɟɧɰɿɚɥɭ�ɜɨɞɢ. 
ȿɥɟɤɬɪɨɦɚɝɧɿɬɧɿɣ�ɨɛɪɨɛɰɿ�ɩɿɞɞɚɜɚɥɚɫɹ�ɩɢɬɧɚ�ɜɨɞɚ�ɩɪɢ 
ɪɿɡɧɢɯ� ɡɧɚɱɟɧɧɹɯ� ɧɚɩɪɭɠɟɧɨɫɬɿ� ɦɚɝɧɿɬɧɨɝɨ� ɩɨɥɹ, ɹɤɟ 
ɫɬɜɨɪɸɜɚɥɢ� ɡɚ� ɞɨɩɨɦɨɝɨɸ� ɫɬɚɬɨɪɚ� ɚɫɢɧɯɪɨɧɧɨɝɨ 
ɞɜɢɝɭɧɚ [11]. Ⱥɧɚɥɿɡ� ɨɬɪɢɦɚɧɢɯ� ɪɟɡɭɥɶɬɚɬɿɜ� ɩɨɤɚɡɚɜ, 
ɳɨ� ɪɟɞɨɤɫ�ɩɨɬɟɧɰɿɚɥ� ɿ� ɪɇ� ɜɨɞɢ, ɨɛɪɨɛɥɟɧɨʀ� ɜ� ɟɥɟɤ-
ɬɪɨɦɚɝɧɿɬɧɨɦɭ� ɩɨɥɿ, ɦɚɸɬɶ� ɩɨɥɿɟɤɫɬɪɟɦɚɥɶɧɭ� ɡɚɥɟɠ-
ɧɿɫɬɶ�ɜɿɞ�ɧɚɩɪɭɠɟɧɨɫɬɿ�ɦɚɝɧɿɬɧɨɝɨ�ɩɨɥɹ (ɪɢɫ. 7). ɉɪɢ-
ɱɨɦɭ� ɦɚɤɫɢɦɭɦɢ� ɿ� ɦɿɧɿɦɭɦɢ� ɪɟɞɨɤɫ�ɩɨɬɟɧɰɿɚɥɭ� ɿ� ɪɇ 

ɩɪɢ�ɡɦɿɧɿ�ɧɚɩɪɭɠɟɧɨɫɬɿ�ɦɚɝɧɿɬɧɨɝɨ�ɩɨɥɹ�ɡɛɿɝɚɸɬɶɫɹ. 
Ɇɿɧɿɦɚɥɶɧɿ�ɡɧɚɱɟɧɧɹ�ɪɟɞɨɤɫ�ɩɨɬɟɧɰɿɚɥɭ ( ɲɬɪɢɯ-

ɩɭɧɤɬɢɪɧɚ�ɥɿɧɿɹ) ɿ�ɪɇ�ɜɿɞɩɨɜɿɞɚɬɶ�ɤɪɚɳɢɦ�ɡɧɚɱɟɧɧɹɦ, 
ɨɞɟɪɠɚɧɢɦ� ɤɪɢɫɬɚɥɨɨɩɬɢɱɧɢɦ�ɦɟɬɨɞɨɦ, ɬɨɛɬɨ� ɟɥɟɤɬ-
ɪɨɦɚɝɧɿɬɧɚ� ɨɛɪɨɛɤɚ� ɜɨɞɢ� ɡ� ɧɚɩɪɭɠɟɧɿɫɬɸ� ɩɨɥɹ 
55  ɤȺ�ɦ�ɡɛɿɥɶɲɭɽ�ɩɟɪɿɨɞ�ɪɟɥɚɤɫɚɰɿʀ�ɜɨɞɢ� ɿ�ɫɚɦɟ�ɭ�ɰɟɣ 
ɩɟɪɿɨɞ�ɦɟɬɚɫɬɚɛɿɥɶɧɨɝɨ�ɫɬɚɧɭ�ɜɨɞɚ�ɦɚɽ�ɛɿɥɶɲɭ�ɤɥɿɬɢɧ-
ɧɭ�ɩɪɨɧɢɤɧɿɫɬɶ. 

  

Ɋɢɫ. 3. ȼɨɞɚ�ɱɟɪɟɡ 30 ɯɜɢɥɢɧ�ɩɿɫɥɹ�ɨɛɪɨɛɤɢ�ɦɚɝɧɿɬɧɢɦ 
ɩɨɥɟɦ�ɡ�ɧɚɩɪɭɠɟɧɿɫɬɸ 55…20 ɤȺ�ɦ 

Ɋɢɫ. 4. ȼɨɞɚ�ɱɟɪɟɡ 8 ɝɨɞɢɧ�ɩɿɫɥɹ�ɨɛɪɨɛɤɢ  
ɟɥɟɤɬɪɨɦɚɝɧɿɬɧɢɦ�ɩɨɥɟɦ�ɡ�ɧɚɩɪɭɠɟɧɿɫɬɸ 55…20 ɤȺ�ɦ 

 

Ɋɢɫ.5. ȼɩɥɢɜ�ɨɛɪɨɛɤɢ�ɜɨɞɢ�ɧɚ�ʀʀ�ɩɪɨɧɢɤɧɿɫɬɶ�ɭ�ɪɨɫɥɢɧɧɿ�ɤɥɿɬɢɧɢ: 1-ɦɚɝɧɿɬɧɚ�ɨɛɪɨɛɤɚ; 2-ɤɨɧɬɪɨɥɶ 

 

Ɋɢɫ. 6. ȼɩɥɢɜ�ɨɛɪɨɛɤɢ�ɜɨɞɢ�ɧɚ�ʀʀ�ɩɪɨɧɢɤɧɿɫɬɶ�ɭ�ɤɥɿɬɢɧɢ�ɫɭɲɟɧɨʀ�ɪɢɛɢ: 1-ɦɚɝɧɿɬɧɚ�ɨɛɪɨɛɤɚ; 2-ɤɨɧɬɪɨɥɶ 
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ȼɢɫɧɨɜɤɢ 
1. ɉɨɤɚɡɚɧɚ�ɦɨɠɥɢɜɿɫɬɶ� ɩɿɞɜɢɳɟɧɧɹ� ɹɤɨɫɬɿ� ɪɿɞ-

ɤɢɯ�ɯɚɪɱɨɜɢɯ�ɩɪɨɞɭɤɬɿɜ, ɹɤɿ�ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ�ɜ SPA 
– ɯɚɪɱɭɜɚɧɧɿ, ɲɥɹɯɨɦ�ɟɥɟɤɬɪɨɦɚɝɧɿɬɧɨʀ�ɨɛɪɨɛɤɢ�ɜɨɞɢ, 
ɳɨ�ɜɯɨɞɢɬɶ�ɞɨ�ʀɯ�ɤɨɦɩɨɧɟɧɬɧɨɝɨ�ɫɤɥɚɞɭ. 

2. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ�ɟɥɟɤɬɪɨɦɚɝɧɿɬɧɚ�ɨɛɪɨɛɤɚ�ɜɨ-
ɞɢ�ɩɪɢ�ɩɟɜɧɢɯ�ɩɚɪɚɦɟɬɪɚɯ�ɦɚɝɧɿɬɧɨɝɨ�ɩɨɥɹ�ɩɿɞɜɢɳɭɽ 
ʀʀ�ɩɪɨɧɢɤɧɿɫɬɶ�ɭ�ɤɥɿɬɢɧɢ�ɪɨɫɥɢɧɧɨɝɨ�ɿ�ɬɜɚɪɢɧɧɨɝɨ�ɩɨ-
ɯɨɞɠɟɧɧɹ. 

3. ɉɿɞɬɜɟɪɞɠɟɧɨ� ɩɨɥɿɟɤɫɬɪɟɦɚɥɶɧɢɣ� ɯɚɪɚɤɬɟɪ 
ɜɩɥɢɜɭ�ɦɚɝɧɿɬɧɨɝɨ�ɩɨɥɹ�ɜ�ɡɚɥɟɠɧɨɫɬɿ�ɜɿɞ�ɣɨɝɨ�ɧɚɩɪɭ-
ɠɟɧɨɫɬɿ�ɧɚ�ɜɥɚɫɬɢɜɨɫɬɿ�ɜɨɞɢ. 

4. ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ�ɩɨɤɚɡɚɧɨ, ɳɨ�ɜɨɞɚ, ɨɛɪɨɛ-
ɥɟɧɚ�ɩɪɢ�ɧɚɩɪɭɠɟɧɨɫɬɿ�ɦɚɝɧɿɬɧɨɝɨ�ɩɨɥɹ 55 ɤȺ�ɦ, ɦɚɽ 
ɧɚɣɛɿɥɶɲɭ�ɩɪɨɧɢɤɧɿɫɬɶ� ɭ�ɤɥɿɬɢɧɢ�ɪɨɫɥɢɧɧɨɝɨ�ɬɚ�ɬɜɚ-
ɪɢɧɧɨɝɨ�ɩɨɯɨɞɠɟɧɧɹ. 
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ɏɚɪɤɿɜɫɶɤɢɣ�ɞɟɪɠɚɜɧɢɣ�ɭɧɿɜɟɪɫɢɬɟɬ�ɯɚɪɱɭɜɚɧɧɹ�ɬɚ�ɬɨɪɝɿɜɥɿ 
ɏɚɪɤɿɜɫɶɤɢɣ�ɧɚɰɿɨɧɚɥɶɧɢɣ�ɩɨɥɿɬɟɯɧɿɱɧɢɣ�ɭɧɿɜɟɪɫɢɬɟɬ 

ɍȾɈɋɄɈɇȺɅȿɇɇə�ȱɋɇɍɘɑɈȲ�ɋɏȿɆɂ�ɉȱȾȽɈɌɈȼɄɂ�ȼɈȾɂ  
ȾɅə�ȼɂɊɈȻɇɂɐɌȼȺ�ȼɈȾɂ�ɉɂɌɇɈȲ�ɎȺɋɈȼȺɇɈȲ 

ɉɪɨɜɟɞɟɧɨ�ɚɧɚɥɿɡ�ɚɪɬɟɡɿɚɧɫɶɤɨʀ�ɜɨɞɢ� ɿɡ� ɫɜɟɪɞɥɨɜɢɧɢ�ɩɿɞɩɪɢ-
ɽɦɫɬɜɚ N (ɝɥɢɛɢɧɚ�ɫɜɟɪɞɥɨɜɢɧɢ – 810 ɦ), ɳɨɞɨ�ɦɨɠɥɢɜɨɫɬɿ�ɨɞɧɨɱɚ-
ɫɧɨɝɨ�ɤɨɪɢɝɭɜɚɧɧɹ�ʀʀ�ɫɨɥɶɨɜɨɝɨ�ɫɤɥɚɞɭ�ɥɢɲɟ�ɡɚ�ɞɜɨɦɚ�ɩɨɤɚɡɧɢɤɚɦɢ 
– ɪɇ�ɬɚ�ɤɨɧɰɟɧɬɪɚɰɿɽɸ�ɮɥɭɨɪɢɞ�ɿɨɧɿɜ�ɞɥɹ�ɩɨɞɚɥɶɲɨɝɨ�ɜɢɪɨɛɧɢɰɬɜɚ 
ɡ�ɧɟʀ�ɜɨɞɢ�ɩɢɬɧɨʀ�ɮɚɫɨɜɚɧɨʀ. ȼɿɞɡɧɚɱɟɧɨ, ɳɨ�ɿɧɲɿ�ɩɨɤɚɡɧɢɤɢ�ɧɟ�ɩɨɬ-
ɪɟɛɭɸɬɶ� ɤɨɪɢɝɭɜɚɧɧɹ, ɨɫɤɿɥɶɤɢ� ɜɿɞɩɨɜɿɞɚɸɬɶ� ɜɢɦɨɝɚɦ� ɞɿɸɱɨɝɨ 
Ⱦɋɚɧɉɿɇ 2.2.4-171-10. Ⱦɨɜɟɞɟɧɨ� ɟɤɨɧɨɦɿɱɧɭ�ɬɚ�ɟɤɨɥɨɝɿɱɧɭ�ɞɨɰɿɥɶ-
ɧɿɫɬɶ� ɹɤɧɚɣɦɟɧɲɨɝɨ� ɜɬɪɭɱɚɧɧɹ� ɭ� ɫɨɥɶɨɜɢɣ� ɫɤɥɚɞ� ɩɪɢɪɨɞɧɨʀ� ɜɨɞɢ. 
Ɋɨɡɪɨɛɥɟɧɨ�ɪɟɤɨɦɟɧɞɚɰɿʀ�ɳɨɞɨ�ɦɨɞɢɮɿɤɚɰɿʀ�ɞɿɸɱɨʀ�ɧɚ�ɩɿɞɩɪɢɽɦɫɬɜɿ 
ɫɢɫɬɟɦɢ�ɜɨɞɨɩɿɞɝɨɬɨɜɤɢ�ɚɪɬɟɡɿɚɧɫɶɤɨʀ�ɜɨɞɢ.  

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ:�ɚɪɬɟɡɿɚɧɫɶɤɚ�ɜɨɞɚ, ɜɨɞɨɩɿɞɝɨɬɨɜɤɚ, ɮɬɨɪɢɞɢ, 
ɮɿɥɶɬɪɭɜɚɧɧɹ. 

The analysis of artesian water is conducted from the mining hole 
of enterprise of N (depth of mining hole – 810m), in relation to 
possibility of simultaneous correction it salt composition only on two 
indexes – rN and by the concentration of fluorid-ions for a subsequent 
production from it of water of drinkable packaged. It is marked that 
other  rates do not need correction, as answer the requirements of "Ⱦɋɚ-
ɧɉɿɇ 2.2.4-171-10". Financial and ecological viability of the smallest 
interference is well-proven with salt composition of natural water. 
Recommendations are worked out in relation to modification of the 
operating on an enterprise system of artesian water treatment. 

Keywords: artesian water, of artesian water treatment, ftorid, fil-
trations. 

ȼɫɟ�ɛɿɥɶɲɟ�ɩɿɞɩɪɢɽɦɫɬɜ�ɯɚɪɱɨɜɨʀ�ɝɚɥɭɡɿ�ɜɢɤɨɪɢ-
ɫɬɨɜɭɸɬɶ�ɩɿɞ�ɱɚɫ�ɜɢɪɨɛɧɢɰɬɜɚ�ɯɚɪɱɨɜɢɯ�ɩɪɨɞɭɤɬɿɜ�ɚɪ-
ɬɟɡɿɚɧɫɶɤɿ� ɜɨɞɢ,  ɨɫɤɿɥɶɤɢ� ɜɨɧɢ� ɧɟ� ɦɚɸɬɶ� ɜ� ɫɜɨɽɦɭ 
ɫɤɥɚɞɿ� ɬɚɤɨʀ� ɤɿɥɶɤɨɫɬɿ� ɡɚɛɪɭɞɧɟɧɶ, ɹɤ� ɩɨɜɟɪɯɧɟɜɿ. ɉɿ-
ɞɡɟɦɧɿ�ɜɨɞɢ, ɨɫɨɛɥɢɜɨ�ɜɨɞɢ�ɘɪɫɶɤɨɝɨ�ɬɚ�ɋɟɧɨɦɚɧɫɶ-
ɤɨɝɨ�ɝɨɪɢɡɨɧɬɿɜ, ɜɿɞɪɿɡɧɹɸɬɶɫɹ�ɡɛɚɥɚɧɫɨɜɚɧɢɦ�ɫɦɚɤɨɦ 
ɬɚ� ɫɨɥɶɨɜɢɦ� ɫɤɥɚɞɨɦ, ɹɤɢɣ�ɦɚɣɠɟ�ɧɟ� ɩɨɬɪɟɛɭɽ� ɤɨɪɢ-
ɝɭɜɚɧɶ. Ɍɨɦɭ� ɛɿɥɶɲɿɫɬɶ� ɩɿɞɩɪɢɽɦɫɬɜ� ɯɚɪɱɨɜɨʀ� ɝɚɥɭɡɿ 
ɧɚɦɚɝɚɸɬɶɫɹ�ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ�ɫɚɦɟ�ɰɿ�ɜɨɞɢ�ɜ�ɫɜɨʀɯ�ɬɟ-
ɯɧɨɥɨɝɿɱɧɢɯ� ɫɯɟɦɚɯ. Ⱥɥɟ� ɤɪɿɦ� ɱɢɫɬɨ� ɬɟɯɧɿɱɧɢɯ� ɩɪɨ-
ɛɥɟɦ, ɬɚɤɢɯ�ɹɤ�ɛɭɪɿɧɧɹ�ɫɜɟɪɞɥɨɜɢɧɢ�ɝɥɢɛɢɧɨɸ�ɞɨ 800 
ɦ,  ɬɚ� ʀʀ� ɝɪɚɦɨɬɧɨʀ� ɟɤɫɩɥɭɚɬɚɰɿʀ,  ɜɢɧɢɤɚɽ� ɩɪɨɛɥɟɦɚ� ɿɡ 
ɧɟɡɧɚɱɧɢɦ, ɚɥɟ� ɧɟɨɛɯɿɞɧɢɦ� ɤɨɪɢɝɭɜɚɧɧɹɦ� ɯɿɦɿɱɧɨɝɨ 
ɫɤɥɚɞɭ�ɞɨɛɭɬɨʀ�ɜɨɞɢ. Ɂɚɡɜɢɱɚɣ�ɩɪɨɛɥɟɦɨɸ�ɽ�ɜɿɞɱɭɬɧɢɣ 
ɡɚɩɚɯ� ɫɿɪɤɨɜɨɞɧɸ� ɬɚ� ɧɚɞɥɢɲɤɨɜɚ� ɤɨɧɰɟɧɬɪɚɰɿɹ� ɮɬɨ-
ɪɢɞɿɜ. Ɂɚ�ɿɧɲɢɦɢ�ɩɨɤɚɡɧɢɤɚɦɢ�ɰɿ�ɜɨɞɢ�ɦɚɣɠɟ�ɡɚɜɠɞɢ 
ɩɨɜɧɿɫɬɸ� ɜɿɞɩɨɜɿɞɚɸɬɶ� ɜɢɦɨɝɚɦ� ɧɨɪɦɚɬɢɜɧɢɯ� ɞɨɤɭ-
ɦɟɧɬɿɜ. 

ȱɫɧɭɽ�ɞɜɚ�ɨɫɧɨɜɧɢɯ�ɫɩɨɫɨɛɢ�ɤɨɪɢɝɭɜɚɧɧɹ�ɦɿɧɟɪɚ-
ɥɶɧɨɝɨ�ɫɤɥɚɞɭ�ɜɨɞɢ�ɡɚ�ɰɢɦɢ�ɩɨɤɚɡɧɢɤɚɦɢ. Ɋɟɚɥɿɡɚɰɿɹ  
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