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ɍȾɄ 6�2.115 
ЖАԐАЛАɍДɕԘ ɌІɊЕɍɒІ ԔАБɕɊԐАɋɕ 

 
Ԥɛɭ Ԥɫɿɥɯɚɧ 

abu.asylkhan@mail.ru 
Ʌ.ɇ. Ƚɭɦɢɥɟɜ ɚɬɵɧɞɚԑɵ ȿԜɍ ɦɚɝɢɫɬɪɚɧɬɵ, Ⱥɫɬɚɧɚ, Ԕɚɡɚԕɫɬɚɧ 

Ԑɵɥɵɦɢ ɠɟɬɟɤɲɿ ± Ⱥ.ɋ.Ɍɭɪɚɲɟɜ  
 
Ⱥɫɬɚɧɚ ԕɚɥɚɫɵɧɵԙ ɚɪɯɢɬɟɤɬɭɪɚɥɵԕ ɤԧɪɿɧɿɫɿɧɞɟ ȿɫɿɥ ԧɡɟɧɿɧɿԙ ɚɥɚɬɵɧ ɨɪɧɵ ɟɪɟɤɲɟ. 

Ɉɫɵ ԧɡɟɧ ɚɪԕɵɥɵ 1 ± ɫɭɪɟɬɬɟ ɤԧɪɫɟɬɿɥɝɟɧɞɟɣ, ɛɿɪɧɟɲɟ ɤԧɩɿɪɥɟɪ ɠԥɧɟ ɞɟ ԧɡɟɧ ɛɨɣɵɧɞɚ 
ɩɚɪɤɬɟɪ, ɠɚɹɭ ԕɵɞɵɪɭ ɚɥɚԙɞɚɪɵ, ɜɟɥɨ ɠɨɥɞɚɪ ɫɚɥɵɧԑɚɧ.  Ȼԝɥ ɢɦɚɪɚɬɬɚɪɞɵԙ ɯɚɥɵԕԕɚ ɞԝɪɵɫ 
ԕɵɡɦɟɬ ɚɬԕɚɪɭɵ,  ɦɚԙɵɡɞɵ ԕɚɪɚɫɬɵɪɵɥɚɬɵɧ ɬɚԕɵɪɵɩ ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ. 

 
1 ɫɭɪɟɬ - ȿɫɿɥ ԧɡɟɧɿɧɿԙ ɛɨɣɵ 

Ɉɫɵ ɢɦɚɪɚɬɬɚɪ ɛɟɪɿɤ ԥɪɿ ɫɟɧɿɦɞɿ ɛɨɥɭ ԛɲɿɧ ɬɿɪɟɭɲɿ ԕɚɛɵɪԑɚɥɚɪ ԕɨɥɞɚɧɵɥɚɞɵ. ɋɟɛɟɛɿ 
ԧɡɟɧ ɛɨɣɵɧɞɚԑɵ ɧɟɝɿɡɞɟɪɞɿԙ ɤԧɬɟɪɭ ԕɚɛɿɥɟɬɿ ɚɡ ɛɨɥԑɚɧɞɵԕɬɚɧ, ɛɟɥɝɿɥɿ ɛɿɪ ɠԛɤɬɟɦɟɧɿԙ 
ɤɟɫɿɪɿɧɟɧ ɧɟɝɿɡ ԧɡɟɧɝɟ ԕɚɪɚɣ ɫɵɪԑɵɩ ɤɟɬɭɿ ɦԛɦɤɿɧ. Ɇԝɧɞɚɣ ɠɚԑɞɚɣɥɚɪ ɢɦɚɪɬɚɬɬɚɪɞɵԙ 
ԕɢɪɚɭɵɧɚ ɚɥɵɩ ɤɟɥɟɞɿ. Ⱥɥ ɟԙ ɛɚɫɬɵɫɵ ɚɞɚɦ ԧɦɿɪɿɧɟ ԕɚɭɿɩ ɬԧɧɞɿɪɟɞɿ. Ɉɫɵɧɞɚɣ ɠɚԑɞɚɣɥɚɪ 
ɛɨɥɦɚɭ ԛɲɿɧ ɬɿɪɟɭɲɿ ԕɚɛɵɪԑɚɥɚɪ ɩɚɣɞɚɥɚɧɵɥɚɞɵ.  Ɉɥɚɪɞɵ ɝɢɞɪɨɬɟɯɧɢɤɚɥɵԕ ɢɦɚɪɚɬɬɵԙ 
ɬɿɪɟɭɲɿ ԕɚɛɵɪԑɚɫɵ ɧɟɦɟɫɟ ɠɚԑɚɥɚɭɞɵ ԕɨɪԑɚɭɲɵ ɢɦɚɪɚɬɬɚɪ ɞɟɩ ɚɬɚɣɞɵ >3@.  

Ⱥɫɬɚɧɚ ԕɚɥɚɫɵɧɵԙ ɝɟɨɥɨɝɢɹɥɵԕ ɠԝɦɵɫɬɚɪɵɧɚ ɫԛɣɟɧɟɬɿɧ ɛɨɥɫɚԕ, ɿɪɝɟɬɚɫ ɪɟɬɿɧɞɟ 
ԕɚɞɚɥɵ ɿɪɝɟɬɚɫ ɬԛɪɿɧ ɩɚɣɞɚɥɚɧɭ ɨԙɬɚɣɥɵ ɬԥɫɿɥɞɟɪɞɿԙ ɛɿɪɿ ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ. Ɉԑɚɧ ɞԥɥɟɥ, 
ԕɚɡɿɪɝɿ ɬɚԙɞɚ ɫɚɥɵɧɵɩ ɠɚɬԕɚɧ ɤԧɩɬɟɝɟɧ ԑɢɦɚɪɚɬɬɚɪɞɵԙ ɿɪɝɟɬɚɫɵ ԕɚɞɚɥɵ ɿɪɝɟɬɚɫ ɛɨɥɵɩ ɤɟɥɟɞɿ. 
Ɉɥɚɪɞɵԙ ɠԝɦɵɫ ɠɚɫɚɭ ԕɚɛɿɥɟɬɿ ɧɟɝɿɡɝɟ ɫɚɣ. ɋɨɥ ɫɟɛɟɩɬɿ ɧɟɝɿɡɞɿԙ ɤԧɬɟɪɭ ԕɚɛɿɥɟɬɿ ɛɟɪɿɥɝɟɧ 
ɠԛɤɬɟɦɟɧɿ ԕɚɞɚ ɚɪԕɵɥɵ ԕɚɛɵɥɞɚԑɚɧ ɤɟɡɞɟ ɞԝɪɵɫ ɠԝɦɵɫ ɠɚɫɚɣɞɵ. ɋɟɛɟɛɿ ԕɚɥɚɧɵԙ ɬɨɩɵɪɚԕ 
ԕɚɛɚɬɵ ɛɨɣɵɧɲɚ ɤԧɬɟɪɭ ԕɚɛɿɥɟɬɿ ɠɨԑɚɪɵ ɧɟɝɿɡɞɟɪ ɬɟɪɟԙɞɟ ɨɪɧɚɥɚɫԕɚɧ, ɚɥ ɠɟɪ ɛɟɬɿɧɞɟ ɤԧɬɟɪɭ 
ԕɚɛɿɥɟɬɿ ɬԧɦɟɧ ɧɟɝɿɡ ɨɪɧɚɥɚɫԕɚɧ. Ԕɚɞɚɧɵԙ ɤԧɦɟɝɿ ɚɪԕɵɥɵ ɠɟɪ ɛɟɬɿɧɞɟ ɨɪɧɚɥɚɫԕɚɧ ԑɢɦɚɪɚɬɬɚɪ 
ɦɟɧ ɢɦɚɪɚɬɬɚɪɞɵԙ ɠԛɤɬɟɦɟɫɿɧ ɤԧɬɟɪɭ ԕɚɛɿɥɟɬɿ ɠɨԑɚɪɵ ɧɟɝɿɡɝɟ ɛɟɪɟɞɿ >1, 6@. 

Ⱦԥɥ ɨɫɵɧɞɚɣ ԕɚԑɢɞɚ ɛɨɣɵɧɲɚ ɬɿɪɟɭɲɿ ԕɚɛɵɪԑɚ ɬԝɪԑɵɡɵɥɚɞɵ. ȿԙ ɛɚɫɬɵ 
ɚɣɵɪɦɚɲɵɥɵԑɵ ɬɿɪɟɭɲɿ ԕɚɛɵɪԑɚԑɚ ɬɟɤ ɠԛɤɬɟɦɟ ɦɟɧ ɧɟɝɿɡ ԑɚɧɚ ɟɦɟɫ ɫɭ, ɦԝɡ ɠԛɤɬɟɦɟɥɟɪɿɧ 
ɟɫɤɟ ɚɥɭ ɤɟɪɟɤ.  

ɀɨԑɚɪɵɞɚ ɚɣɬɵɥɵɩ ɤɟɬɤɟɧɞɟɣ ɬɿɪɟɭɲɿ ԕɚɛɵɪԑɚɧɵԙ ԕɚɞɚɥɵ ɬԛɪɿɧ ɩɚɣɞɚɥɚɧɚɦɵɡ. Ɉɧɵԙ 
ɠɚɫɚɥɭ ɬɟɯɧɨɥɨɝɢɹɫɵ ɝɟɨɥɨɝɢɹɥɵԕ ɿɡɞɟɧɿɫ ɠԝɦɵɫɵɧɚɧ ɛɚɫɬɚɥɚɞɵ. ɇɟɝɿɡɞɿԙ ɠɚɪɬɚɫɬɵ ɧɟɦɟɫɟ 
ɫɵԑɵɥɦɚɣɬɵɧ ɞɟԙɝɟɣɿɧɟ ɠɟɬɟɬɿɧɞɟɣ ԕɚɞɚ ԝɡɵɧɞɵԑɵ ɬɚԙɞɚɥɵɩ ɚɥɵɧɚɞɵ. Ԕɚɞɚɧɵԙ ԕɚԑɵɥɭ 
ɠԝɦɵɫɵ ɤԝɪɵɥɵɫ ɚɥɚԙɵɧɚ ɛɚɣɥɚɧɵɫɬɵ ɛɨɥɵɩ ɤɟɥɟɞɿ. ȿɝɟɪɞɟ ɠɚԑɚɥɚɭ ɚɲɵԕ ɠɟɪɞɟ 
ɨɪɧɚɥɚɫɵɩ, ɠɚɧɵɧɞɚ ɛɨɫ ɚɣɦɚԕɬɚɪ ɤԧɩ ɛɨɥɫɚ, ɠԝɦɵɫ ԕɚɪԕɵɧɞɵ ɠԛɪɟɞɿ. Ⱥɥ ɠɚԑɚɥɚɭɞɵԙ ɠɚɧ-
ɠɚԑɵɧɞɚ ɛɚɫԕɚ ɢɦɚɪɚɬɬɚɪ ɨɪɧɚɥɚɫɵɩ, ɠԝɦɵɫԕɚ ɬɢɿɦɫɿɡ ɠɚԑɞɚɣɥɚɪ ɬɭɵɧɞɚɩ ɠɚɬɫɚ ɛɟɥɝɿɥɿ ɛɿɪ 
ɤɨɧɫɬɪɭɤɬɢɜɬɿ ɲɚɪɚɥɚɪ ԕɨɥɞɚɧɵɥɭɵ ɤɟɪɟɤ. Ԕɚɞɚ ԕɚԑɭ ɦɚɲɢɧɚɫɵɧɵԙ ɠԝɦɵɫɵɧɚ ɵԙԑɚɣɥɵ 
ɛɨɥɭ ԛɲɿɧ ɛɟɥɝɿɥɿ ɛɿɪ ɚɪɚԕɚɲɵԕɬɵԕɬɚ ԧɡɟɧɧɿԙ ɠɚɧɵɧɚ ɬɨɩɵɪɚԕ ɬԧɫɟɣɞɿ. Ɉɥ ɬɨɩɵɪɚԕɬɵ 
ɭɚԕɵɬɲɚ ɧɵԑɵɡɞɚɣɞɵ. ɋɨɥ ɠɚɫɚɧɞɵ ɠɨɥɞɵԙ ԛɫɬɿ ɛɨɣɵɧɲɚ ɦɚɲɢɧɚ ɠԛɪɿɩ ԕɚɞɚɥɚɪ ԕɚԑɵɥɚɞɵ. 
Ԕɚɞɚɥɚɪ ԕɚԑɵɥɦɚɥɵ ɧɟɦɟɫɟ ɛԝɪԑɵɥɚɩ ɟɧɝɿɡɥɭɿ ɦԛɦɤɿɧ. Ɉɥ ɤԧɩ ɠɚԑɞɚɣɞɚ ɨɪɧɚɥɚɫԕɚɧ ɚɣɦɚԕԕɚ 
ɛɚɣɥɚɧɵɫɬɵ. Ɇɵɫɚɥɵ, ԕɚɥɚɧɵԙ ɨɪɬɚɫɵɧɚɧ ԧɬɟɬɿɧ ԧɡɟɧɝɟ ɬɿɪɟɭɲɿ ԕɚɛɵɪԑɚ ɠɚɫɚɭ ԛɲɿɧ 
ɛԝɪԑɵɥɚɩ ɟɧɝɿɡɟɬɿɧ ԕɚɞɚɥɚɪɞɵ ԕɨɥɞɚɧɭ ɤɟɪɟɤ. ɋɟɛɟɛɿ ɨɧɵԙ ɠԝɦɵɫ ɛɚɪɵɫɵɧɵԙ ɞɵɛɵɫɵ ɬԧɦɟɧ 
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ɛɨɥɚɞɵ ɠԥɧɟ ɠɚɧɵɧɞɚ ɨɪɧɚɥɚɫԕɚɧ ԑɢɦɚɪɚɬɬɚɪɞɵԙ ɧɟɝɿɡɿɧɟ ԥɫɟɪ ɟɬɭ ɦԛɦɤɿɧɲɿɥɿɝɿ ɚɡɵɪɚԕ. Ⱥɥ 
ԕɚԑɵɥɦɚɥɵ ԕɚɞɚɥɚɪɞɵ ɟɧɝɿɡɝɟɧɞɟ, ɠɚɧ-ɠɚԑɵɧɞɚԑɵ ԑɢɦɚɪɚɬɬɵԙ ɧɟɝɿɡɧɿɧɿԙ ɤԧɬɟɪɭ ԕɚɛɿɥɟɬɿɧɟ 
ɤɟɪɿ ԥɫɟɪɿɧ ɬɢɝɿɡɟɞɿ. Ԕɚɞɚ ԕɚԑɭ ɦɚɲɢɧɚɫɵɧɵԙ ɞɵɛɵɫɵ ɤԧɪɲɿ ԑɢɦɚɪɚɬɬɚɪɞɚԑɵ ɚɞɚɦɞɚɪԑɚ 
ɤɟɞɟɪɝɿ ɠɚɫɚɭɵ ɦԛɦɤɿɧ. Ɉɥɚɪ ԕԝɪɵɥɵɫ ɛɚɪɵɫɵɧ ɬɨԕɬɚɬɭ ԛɲɿɧ ɚɪɵɡ ɠɚɫɚɭɵɧɚ ɚɥɵɩ ɤɟɥɟɞɿ. 
Ȼԝɪԑɵɥɚɩ ɟɧɝɿɡɿɥɟɬɿɧ ԕɚɞɚ ɠԝɦɵɫ ɛɚɪɵɫɵ ԝɡɚԕ ɦɟɪɡɿɦ ɚɥԑɚɧɵɦɟɧ, ɬɢɿɦɞɿ ɲɟɲɿɦ ɛɨɥɵɩ 
ɬɚɛɵɥɚɞɵ. Ⱥɥ ԕɚɥɚɧɵԙ ɫɵɪɬɵɧɞɚ ɨɪɧɚɥɚɫɚɬɵɧ ɬɿɪɟɭɲɿ ԕɚɛɵɪԑɚɧɵ ɫɚɥԑɚɧ ɤɟɡɞɟ ԕɚԑɵɥɦɚɥɵ 
ԕɚɞɚɧɵ ԕɨɥɞɚɧɚɞɵ. 

 
2 ɫɭɪɟɬ ± Ԕɚɞɚ ԕɚԑɭ ɠԝɦɵɫɵ. Ɉɪɧɚɥɚɫԕɚɧ ɚɣɦɚԕԕɚ ɛɚɣɥɚɧɵɫɬɵ ɬɚԙɞɵɥɵɧԑɚɧ 

ɬɟɯɧɨɥɨɝɢɹ 
Ɉɥ ɠԝɦɵɫ ɛɚɪɵɫɵɧɵԙ ԝɡɚԕɬɵɥɵԑɵɧ ԕɵɫԕɚɪɬɵɩ, ɬɢɿɦɞɿɥɿɝɿɧ ɚɪɬɬɵɪɚɞɵ[2@. 2-ɲɿ 

ɫɭɪɟɬɬɟ ɦɵɫɚɥ ɪɟɬɿɧɞɟ ɤԧɪɫɟɬɿɥɝɟɧ. 
ɇɟɝɿɡɿɧɟɧ ԕɚɞɚɥɚɪ ԛɲɿɧ ԕɨɥɞɚɧɚɬɵɧ ɚɪɚԕɚɲɵԕɬɵԕ 3G ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ. ɋɟɛɟɛɿ, ԕɚɞɚɥɚɪ 

ɨɫɵ ɚɪɚԕɚɲɵԕɬɵԕɬɚ ɛɿɪ - ɛɿɪɦɟɧ ɛɿɪ ɬԝɬɚɫ ɠԛɣɟ ɪɟɬɿɧɞɟ ɠԝɦɵɫ ɠɚɫɚɣɞɵ. ȿɝɟɪ ԕɚɞɚɥɚɪɞɵԙ 
ɚɪɚԕɚɲɵԕɬɵԑɵ ɚɪɬɵɩ ɤɟɬɫɟ ɨɥɚɪ ԥɪԕɚɣɫɵɫɵ ɠɟɤɟ ɠԝɦɵɫ ɠɚɫɚɩ, ɤԧɬɟɪɭ ԕɚɛɿɥɟɬɿ ɚɡɹɞɵ. Ⱥɥ 
ɠɚԕɵɧ ɛɨɥɵɩ ɤɟɬɫɟ ԕɚɞɚɥɚɪɞɵ ɛɚɣɥɚɧɵɫɬɵɪɭɲɵ ɪɨɫɬɜɟɪɤɬɿԙ ɚɭɞɚɧɵ ɚɡɚɣɵɩ, ɨɥ ɠɚԑɞɚɣɞɚ ɞɚ  
ɤԧɬɟɪɭ ԕɚɛɿɥɟɬɿ ɚɡɚɹɞɵ [2@. 3G ɚɪɚԕɚɲɵԕɬɵԕɬɚ ԕɚɞɚɥɚɪɞɵ ԕɚԑɵɩ ɛɨɥԑɚɧɧɚɧ ɤɟɣɿɧ, ɧɢɜɟɥɢɪ 
ɚɪԕɵɥɵ ɧԧɥɞɿɤ ɞɟԙɝɟɣɞɟɧ ɛɟɥɝɿɥɿ ɛɿɪ ɛɢɿɤɬɿɤɬɿ ɚɧɵԕɬɚɩ, ɫɨɥ ɛɟɥɝɿɥɟɧɝɟɧ ɞɟԙɝɟɣɞɟɧ ԕɚɞɚɧɵԙ 
ɛɚɫɵ ɚɥɵɧɵɩ, ɬԧɪɬ ɧɟɝɿɡɝɿ ɚɪɦɚɬɭɪɚɧɵ ɲɵԑɚɪɚɞɵ. Ⱥɪɦɚɬɭɪɚɥɚɪɞɵ ɞɚ ɛɟɥɝɿɥɿ ɛɿɪ ɞɟԙɝɟɣɞɟ 
ɤɟɫɟɞɿ. ɋɨɥ ɛɨɣɵɧɲɚ ɚɪɦɚɬɭɪɚ ɬɨɪɵɧ ɚɥɞɵɧ ɚɥɚ ɞɚɣɵɧɞɚɩ ɠɚɧɚԑɵ ɬԧɪɬ ɚɪɦɚɬɭɪɚɧɵԙ ԛɫɬɿɧɟ 
ɨɪɧɚɥɚɫɬɵɪɚɞɵ  ɧɟɦɟɫɟ ɫɨɥ ɠɟɪɞɟ ɬɨԕɵɣɞɵ.Ⱥɪɦɚɬɭɪɚɥɚɪɞɵ ɛɚɣɥɚɧɵɫɬɵɪԑɚɲ ɫɵɦ ɚɪԕɵɥɵ 
ɛɚɣɥɚɧɵɫɬɵɪɚɞɵ. Ⱥɪɦɚɬɭɪɚ ɬɨɪɵ ɬɿɪɟɭɲɿ ԕɚɛɵɪԑɚɧɵԙ ɛɢɿɤɬɿɝɿɧɟ ɛɚɣɥɚɧɵɫɬɵ ɛɨɥɚɞɵ. 
Ɉɥɚɪɞɵԙ ɞɢɚɦɟɬɪɿ ɦɟɧ ԕɚɞɚɦɵ ɟɫɟɩɬɟɭ ɛɨɣɵɧɲɚ ɚɥɵɧɚɞɵ. Ɉɫɵɥɚɣɲɚ ɚɪɦɚɬɭɪɚ ɬɨɪɵ 
ԕɚԑɵɥԑɚɧ ԕɚɞɚɥɚɪɞɵԙ ԛɫɬɿɦɟɧ ɠԥɧɟ  ɧɟɝɿɡɝɿ ɬԧɪɬ ɲɵԑɚɪɵɥԑɚɧ ɚɪɦɚɬɭɪɚɦɟɧ ɬɨԕɵɥɵɩ 
ɠԛɪɝɿɡɥɟɞɿ. əԑɧɢ ɚɪɦɚɬɭɪɚɥɚɪ ɚɪԕɵɥɵ ԕɚɞɚ ɦɟɧ ԕɚɛɵɪԑɚ ɛɚɣɥɚɧɵɫɚɞɵ. Ɍɨɪɞɵ ԕɚɞɚɥɚɪɞɵԙ 
ԛɫɬɿɦɟɧ ɛɿɪ ɛɿɪɿɧɟ ɠɚɥԑɚɫɬɵɪɵɩ ɨɪɧɚɥɚɫɬɵɪɚɞɵ. 3-ɲɿ ɫɭɪɟɬɬɟ ɚɪɦɚɬɭɪɚ ɠԝɦɵɫɵ ɤԧɪɫɟɬɿɥɝɟɧ. 
Ɍɨɪɥɚɪ ɞɚɣɵɧ ɛɨɥԑɚɧɧɚɧ ɤɟɣɿɧ ԕɚɥɵɩɬɚɪɞɵ ɨɪɧɚɥɚɫɬɵɪɚɞɵ. Ԕɚɥɵɩɬɚɪɞɵԙ ɛɢɿɤɬɿɝɿ ɬɿɪɟɭɲɿ 
ԕɚɛɵɪԑɚɧɵԙ ɛɢɿɤɬɿɝɿɧɟ ɬԥɭɟɥɞɿ, ɚɥ ɛɿɪ-ɛɿɪɧɟɧ ɚɪɚԕɚɲɵԕɬɵԑɵ ԕɚɛɵɪԑɚɧɵԙ ɟɧɿɧɟ ɛɚɣɥɚɧɵɫɬɵ. 
Ԕɚɥɵɩɬɵԙ ɫɨԙԑɵ ɛԧɥɿɝɿ ԕɚɞɚɧɵԙ ԛɫɬɿɧɟ ɞɟɣɿɧ ɛɨɥɚɞɵ . ȿɝɟɪɞɟ ɬɿɪɟɭɲɿ ԕɚɛɵɪԑɚɦɵɡ ԝɡɵɧ 
ɛɨɥɫɚ, ɛɟɥɝɿɥɿ ɛɿɪ ԕɚɲɵԕɬɵԕԕɚ ɞɟɣɿɧ ԕɚɥɵɩɬɵ ɨɪɧɚɥɚɫɬɵɪɵɩ, ɛɟɬɨɧ ԕɨɫɩɚɫɵɧ ԕԝɹ ɛɟɪɭ ɞԝɪɵɫ 
ɲɟɲɿɦ ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ. Ԕԝɪɵɥɵɫɬɵԙ ɨɪɬɚɫɵɧɚ ɠɚԕɵɧɞɚԑɚɧɞɚ ɛɚɫ ɠɚԕɬɚ ɨɪɧɚɥɚɫԕɚɧ 
ԕɚɥɵɩɬɚɪɞɵ ɛɨɫɚɬɵɩ, ɨɥɚɪɞɵ ɤɟɥɝɟɧ ɠɟɪɞɟɧ ɚɪɵ ԕɚɪɚɣ ɩɚɣɞɚɥɚɧɚɞɵ. Ԕɚɥɵɩɬɵ 
ɨɪɧɚɥɚɫɬɵɪɵɩ ɛɨɥԑɚɧɧɚɧ ɤɟɣɿɧ ɛɟɬɨɧ ɟɪɿɬɿɧɞɿɫɿ ԕԝɣɵɥɚɞɵ. Ɉɧɵԙ ԕԝɪɚɦɵɧɚ ɚɪɧɚɣɵ ԕɨɫɩɚɥɚɪ 
ԕɨɫɵɥɚɞɵ. ɀԥɧɟ ɞɟ ɚɭɵɪ ɛɟɬɨɧ ɦɚɪɤɚɫɵ ɛɟɪɿɤɬɿɝɿ ɛɨɣɵɧɲɚ, ɚɹɡԑɚ ɬԧɡɿɦɞɿɥɿɝɿ ɛɨɣɵɧɲɚ, ɫɭ 
ԧɬɤɿɡɛɟɣɬɿɧɞɿɝɿ ɛɨɣɵɧɲɚ  ɞԝɪɵɫ ɬɚԙɞɚɥɵɧɭ ԕɚɠɟɬ. ȱɪɿ ɬɨɥɬɵɪԑɵɲɬɚɪ ɦɟɧ ԕԝɦ ɦɟɦɟɥɟɤɟɬɬɿɤ 
ɫɬɚɧɞɚɪɬԕɚ ɫɚɣ ɛɨɥɭɵ ɤɟɪɟɤ. Ⱥɥ ɚɪɦɚɬɭɪɚɥɚɪɞɚ ɚɪɧɚɣɵ ɛԛɥɿɧɭɝɟ ԕɚɪɫɵ ɲɚɪɚɥɚɪ ɠɚɫɚɥɵɧɵɩ, 
ɫɬɚɧɞɚɪɬԕɚ ɫɚɣ ɬԛɪɿɧ ɩɚɣɞɚɥɚɧɭɵ ɬɢɿɫ[4, 5@. Ʉԧɩ ɠɚԑɞɚɣɞɚ ɛɟɬɨɧ ԕɨɫɩɚɫɵɧ ԕԝɪɵɥɵɫ ɚɥɚԙɵɧɚ 
ɚɜɬɨɛɟɬɨɧɨɫɦɟɫɢɬɟɥɶɦɟɧ ɚɥɵɩ ɤɟɥɿɩ, ɫɨɥ ɦɚɲɢɧɚɦɟɧ ɬɿɪɟɭɲɿ ԕɚɛɵɪԑɚԑɚ ɬɿɤɟɥɟɣ ɛɟɪɿɥɟɞɿ. 

Ԕɚɛɵɪԑɚɥɚɪɞɵԙ ԕɚɥɵԙɞɵԑɵ ɟɫɟɩɬɿɤ ɲɟɲɿɦɝɟ ɛɚɣɥɚɧɵɫɬɵ ɚɥɵɧɚɞɵ. Ɉɥ ɠɟɪɞɟ ɧɟɝɿɡɝɿ 
ɮɚɤɬɨɪɥɚɪ, ɧɟɝɿɡ ɬԛɪɿ ɠԥɧɟ ɨɞɚɧ ɬԛɫɟɬɿɧ ɠԛɤɬɟɦɟ, ɫɵɪɬɬɚɧ ɬԛɫɟɬɿɧ ɠԛɤɬɟɦɟɥɟɪ ɬɿɪɟɭɲɿ 
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ԕɚɛɵɪԑɚɧɵԙ ɛɿɪ ɠɚԑɵɧɚ,  ɚɥ ɤɟɥɟɫɿ ɠɚԑɵɧɚ  ɫɭ ɦɟɧ ɦԝɡɞɚɧ ɬԛɫɟɬɿɧ ɠԛɤɬɟɦɟɥɟɪ ԥɫɟɪ ɟɬɟɞɿ. 

 
3 ɫɭɪɟɬ ± Ⱥɪɦɚɬɭɪɚ ɬɨɪɵɧ ɬɨԕɭ ɠԝɦɵɫɵ. 

Ɉɫɵ ɠԛɤɬɟɦɟɥɟɪɞɿ ɟɫɟɩɬɟɝɟɧɞɟ ɚɭɚ ɪɚɣɵ ɦɚԙɵɡɞɵɥɵԑɵɧ ԝɦɵɬɩɚɭ ɤɟɪɟɤ [7, 8@. ɋɟɛɟɛɿ 
ɬɿɪɟɭɲɿ ԕɚɛɵɪԑɚԑɚ ԥɫɟɪ ɟɬɟɬɿɧ ɫɭɞɵԙ ɠԛɤɬɟɦɟɫɿ ɠɵɥ ɦɟɡɝɿɥɿɧɟ ɛɚɣɥɚɧɵɫɬɵ ԧɡɝɟɪɿɩ ɨɬɵɪɚɞɵ. 
ɇɟɝɿɡɿɧɟɧ ɨɫɵ ɠɚԑɞɚɣɞɵ ɟɫɤɟɪɦɟɝɟɧɞɿɤɬɟɧ ɬɿɪɟɭɲɿ ԕɚɛɵɪԑɚɥɚɪɞɵ ɤԧɩɬɟɝɟɧ ɚԕɚɭɥɵԕɬɚɪ ɩɚɣɞɚ 
ɛɨɥɚɞɵ. Ɉɫɵ ɤԧɪɫɟɬɤɿɲɬɟɪɝɟ ɛɚɣɥɚɧɵɫɬɵ ɬɿɪɟɭɲɿ ԕɚɛɵɪԑɚɧɵԙ ԕɚɥɵԙɞɵԑɵ ɦɟɧ ԕɚɞɚɧɵԙ 
ԕɢɦɚɫɵ ɬɚԙɞɚɥɚɞɵ. Ȼɟɬɨɧ ԕɨɫɩɚɫɵ ɬɨɥɵԕɬɚɣ ɦɚɪɤɚɥɵԕ ɛɟɪɿɤɬɿɝɿɧɟ ɢɟ ɛɨɥԑɚɧ ɤɟɡɞɟɧ ɛɚɫɬɚɩ, 
ɬɿɪɟɭɲɿ ԕɚɛɵɪԑɚɧɵԙ ɩɚɣɞɚɥɚɧɭɲɵ ɠɚԑɵɧɵԙ ɬɨɩɵɪɚԑɵɧ ɬɟɝɿɫɬɟɩ, ɧɵԑɵɡɞɚɩ, ɤɟɪɟɤ ɠɚԑɞɚɣɞɚ 
ɬɨɩɵɪɚԕ ɬԧɫɟɥɟɞɿ. Ɉɥ ɫɚɥɵɧɵɩ ɠɚɬԕɚɧ ɢɦɚɪɚɬɬɵԙ ɬԛɪɿɧɟ ɛɚɣɥɚɧɵɫɬɵ. Ɇɵɫɚɥɵ, ԧɡɟɧɧɿԙ 
ɛɨɣɵɧɚɧ ԧɬɟɬɿɧ ɜɟɥɨ ɠɨɥɞɚɪɞɵ ɫɚɥɭ ɧɟɦɟɫɟ ɠɚɹɭ ɫɟɪɭɟɧɞɟɭ ɠɨɥɞɚɪɵ. Ԕԝɪɵɥɵɫɬɵԙ ɨɫɵ 
ɛԧɥɿɝɿɧɟ ɤɟɥɝɟɧɞɟ,ɬɿɪɟɭɲɿ ԕɚɛɵɪԑɚɧɵԙ ɤɟɥɟɫɿ ɠɚԑɵɧɞɚ ɨɪɧɚɥɚɫԕɚɧ ɚɥɞɵɧ ɚɥɚ, ԧɡɟɧɧɿԙ ɲɟɬɤɿ 
ɛԧɥɿɝɿɧɞɟ ԕɚɞɚ ԕɚԑɭ ɦɚɲɢɧɚɫɵ ɠԛɪɭ ԛɲɿɧ, ɬԧɫɟɥɝɟɧ ɭɚԕɵɬɲɚ ɠɨɥɞɵ ɚɥɵɩ ɬɚɫɬɚɭ ɤɟɪɟɤ. Ɉɥ 
ɠɨɥԑɚ ɛɿɪɲԧɦɿɲɬɿ ɷɤɫɤɚɜɚɬɨɪ ɠԛɪɿɩ , ԕԝɪɵɥɵɫɬɵԙ ɛɚɫɬɚɥԑɚɧ ɠɟɪɿɧɟɧ ɤɟɪɿ ԕɚɪɚɣ ɠɚɫɚɧɞɵ 
ɠɨɥɞɚԑɵ ɧɟɝɿɡɞɿ ɚɥɚɞɵ. Ɉɥ ɧɟɝɿɡɞɿ ɤɟɪɟɤ ɠɚԑɞɚɣɞɚ ɤɚɦɚɡԑɚ ɚɪɬɚɞɵ, ɟɝɟɪɞɟ ɬɿɪɟɭɲɿ 
ԕɚɛɵɪԑɚɧɵԙ ɛɢɿɤɬɿɝɿ ɬԧɦɟɧ ɛɨɥɵɩ, ɠԧɦɿɲɬɿԙ ԝɡɵɧɞɵԑɵ ɠɟɬɤɿɥɿɤɬɿ ɛɨɥɫɚ. ɇɟɝɿɡɿ ɤԧɩ ɠɚԑɞɚɣɞɚ 
ɨɥ ɬɨɩɵɪɚԕɬɚɪɞɵ ɷɤɫɤɚɜɚɬɨɪ ɬɿɪɟɭɲɿ ԕɚɛɵɪԑɚɧɵԙ ɠɚɧɵɧɚ ɬɿɤ ɛԝɪɵɲɬɵ ԛɲɛԝɪɵɲ ɪɟɬɿɧɞɟ 
ɠɢɵɩ, ɤɟɪɿ ԕɚɪɚɣ ɠɵɥɠɢ ɛɟɪɟɞɿ. Ԕɚɥɵɩ ԕɚɥԑɚɧ ԕɚɥɞɵԕ ɬɨɩɵɪɚԕɬɚɪɞɵ ԧɡɟɧ ɛɿɪɬɿɧɞɟɩ ɲɚɣɵɩ 
ɤɟɬɟɞɿ.Ɍɿɪɟɭɲɿ ԕɚɛɵɪԑɚԑɚ ɞɪɟɧɚɠɞɵ ɠԛɣɟ ɨɪɧɚɬɚɞɵ. Ɉɥ ɠɟɪ ɚɫɬɵ ɫɭɵɧɵԙ ɬɚɫɦɚɥɞɚɧɭɵ ԛɲɿɧ 
ɤɟɪɟɤ. Ɉɧɵ ɟɫɟɩɤɟ ɚɥɦɚɫɚ ɠɟɪ ɚɫɬɵ ɫɭɵɧɵԙ ɤɟɫɿɪɿɧɟɧ ɬɿɪɟɭɲɿ ԕɚɛɵɪԑɚɞɚ ɛԛɥɿɧɭ ɬɟɡ ɩɚɣɞɚ 
ɛɨɥɚɞɵ. ɋɟɛɟɛɿ, ɠɟɪ ɚɫɬɵ ɫɭɵ ɤԧɩ ɭɚԕɵɬ ɛɨɣɵ ɬɿɪɟɭɲɿ ԕɚɛɵɪԑɚɧɵԙ ɧɟɝɿɡɞɟɝɿ ɛԧɥɿɝɿɦɟɧ 
ԥɫɟɪɥɟɫɟɞɿ. Ԕԝɪɵɥɵɫ ɛɚɪɵɫɵɧɞɚ ɤԧɩ ɠɚԑɞɚɣɞɚ ɤԧɥɞɟɧɟԙ ɞɪɟɧɚɠɞɵ ɠԛɣɟɧɿ ԕɨɥɞɚɧɚɞɵ [7@. 
Ɉɧɵԙ ɠɚɫɚɥɭ ɬɟɯɧɨɥɨɝɢɹɫɵ ԧɬɟ ԕɚɪɚɩɚɣɵɦ ɛɨɥɵɩ ɤɟɥɟɞɿ. 4 ± ɫɭɪɟɬɬɟ ԕɚɪɚɩɚɣɵɦ ɬɿɪɟɭɲɿ 
ԕɚɛɵɪԑɚɧɵԙ ɦɵɫɚɥɵ ɤԧɪɫɟɬɿɥɝɟɧ. Ʉɟɪɟɤ ɠɚԑɞɚɣɞɚ ɬɿɪɟɭɲɿ ԕɚɛɵɪԑɚɧɵԙ ɨɪɧɵԕɬɵɥɵԑɵɧ 
ɠɚԕɫɚɪɬɭ ԛɲɿɧ ɚɧɤɟɪɥɟɪɞɿ ԕɨɥɞɚɧɚɞɵ. Ɉɧɵԙ ɠɚɫɚɥɭ ɬɟɯɧɨɥɨɝɢɹɫɵ ɤԛɪɞɟɥɿɪɟɤ  ɠԥɧɟ ɞɟ 
ɠԝɦɵɫ ɭɚԕɵɬɵ ԝɡɚԕ ɛɨɥɚɞɵ [3@.  

Ⱥɫɬɚɧɚ ԕɚɥɚɫɵɧɞɚ ɠɢɿ ԕɨɥɞɚɧɵɥɚɬɵɧ ɠɚԑɚɥɚɭɞɵ ԕɨɪԑɚɭɲɵ ɢɦɚɪɚɬɬɵԙ ɬɿɪɟɭɲɿ 
ԕɚɛɵɪԑɚɫɵɧɵԙ ɛɿɪ ɬԛɪɿɧɿԙ ɠɚɫɚɥɭ ɬɟɯɧɨɥɨɝɢɹɫɵ ɤԧɪɫɟɬɿɥɝɟɧ. Ɉɥ ԛɲɿɧ ɛɿɡɝɟ ɦɚԙɵɡɞɵ 
ɮɚɤɬɨɪɥɚɪɞɵԙ ɛɿɪɿ - ɬɨɩɵɪɚԕ ԕɚɛɚɬɵ. ɋɨɥ ɚɪԕɵɥɵ ɬɿɪɟɭɲɿ ԕɚɛɵɪԑɚɧɵԙ ɬɢɿɦɞɿ ɬԛɪɿɧ 
ɬɚԙɞɚɣɦɵɡ. ɀԥɧɟ ɞɟ ɦɚԙɵɡɞɵ ɮɚɤɬɨɪɥɚɪ ɪɟɬɿɧɞɿ ɠԛɤɬɟɥɟɬɿɧ ɠԛɤɬɟɦɟ ɦɟɧ ԕɨɥɞɚɧɵɥɚɬɵɧ 
ɦɚɬɟɪɢɚɥɞɵ ԕɚɪɚɫɬɵɪɚɦɵɡ. Ƚɟɨɬɟɯɧɢɤɚɥɵԕ ɢɦɚɪɚɬ ɛɨɥԑɚɧɞɵԕɬɚɧ ɛԛɥɿɧɭɝɟ ԕɚɪɫɵ ɲɚɪɚɥɚɪ 
ɞԝɪɵɫ ɠԥɧɟ ɬɢɚɧɚԕɬɵ ɠԛɪɝɿɡɥɭɿ ԕɚɠɟɬ. Ȼɿɪɚԕɬɚ ɨɫɵ ɠɚԑɞɚɣɥɚɪԑɚ ԑɚɧɚ ɤԧԙɿɥ ɛԧɥɦɟɣ, 
ԕԝɪɵɥɵɫԕɚ ɤɟɬɟɬɿɧ ԕɚɪɚɠɚɬ ɤԧɥɟɦɿɧ ɛɚԑɚɥɚɭ ɤɟɪɟɤ. Ɍɚԑɵ ɛɿɪ ɦɚԙɵɡɞɵ ɲɚɪɚ, ɨɥ ԕԝɪɵɥɵɫɬɵԙ 
ɠԝɦɵɫɲɵɥɚɪԑɚ ɨԙɬɚɣɥɵ ɛɨɥɭɵ. əԑɧɢ ɚɞɚɦɞɚɪ ɵԙԑɚɣɥɵ ɨɪɬɚɞɚ ɠԝɦɵɫ ɠɚɫɚɭ ɤɟɪɟɤ. Ɇɚԙɵɡɞɵ 
ɮɚɤɬɨɪɞɵԙ ɬɚԑɵ ɛɿɪɟɭɿ - ɚɭɚ ɪɚɣɵ. Ԧɡɟɧ ɧɟɦɟɫɟ ɤԧɥɞɟɪɞɿԙ ɛɟɬɿɧɟ ɦԝɡ ԕɚɬɭɵ ɠԥɧɟ ɞɟ ɨɞɚɧ 
ɩɚɣɞɚ ɛɨɥɚɬɵɧ ɠԛɤɬɟɦɟɥɟɪ ɦɟɧ ɞɟɮɮɟɤɬɿɥɟɪ ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ. Ⱥɫɬɚɧɚ ԕɚɥɚɫɵ ɛɨɣɵɧɲɚ 
ɝɟɨɥɨɝɢɹɥɵԕ ɿɡɞɟɧɿɫɬɟɪɞɿԙ ɤԧɪɫɟɬɤɿɲɬɟɪɿ ɦɟɧ ɠɚɥɩɵ ԕԝɪɵɥɵɫ ɠԝɦɵɫɬɚɪɵɧɚ ɫԛɣɟɧɟ ɨɬɵɪɵɩ, 
ɨԙɬɚɣɥɵ ɧԝɫԕɚ ɪɟɬɿɧɞɟ ԕɚɞɚɥɵ ɬɿɪɟɭɲɿ ԕɚɛɵɪԑɚ ɩɚɣɞɚɥɚɧɵɥɚɞɵ. 
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