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ɌȿɈɊȿɌɂɑȿɋɄɂȿ ɈɋɇɈȼɕ ɋȿɃɋɆɂɑȿɋɄɈȽɈ 

ɆɂɄɊɈɊȺɃɈɇɂɊɈȼȺɇɂə ɇȺ ɉɊɂɆȿɊȿ ɉɊɈȼȿȾЁɇɇɕɏ ɊȺȻɈɌ ȼ 
ɄɕɊȽɕɁɋɌȺɇȿ 

 
Ⱥɧɧɨɬɚɰɢɹ: ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɩɪɢɜɟɞɟɧ ɨɛɡɨɪ ɦɟɬɨɞɢɤ ɩɨ ɫɟɣɫɦɢɱɟɫɤɨɦɭ 

ɦɢɤɪɨɪɚɣɨɧɢɪɨɜɚɧɢɸ ɬɟɪɪɢɬɨɪɢɢ ɝɨɪɨɞɨɜ, ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɩɥɚɧɢɪɨɜɚɜɲɢɯɫɹ 
ɩɪɨɦɩɥɨɳɚɞɨɤɬɟɪɪɢɬɨɪɢɢ Ʉɵɪɝɵɡɫɬɚɧɚ, ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɜ ɪɚɡɧɨɟ ɜɪɟɦɹ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɫɟɣɫɦɢɱɟɫɤɨɟ ɦɢɤɪɨɪɚɣɨɧɢɪɨɜɚɧɢɟ, ɩɪɢɪɚɳɟɧɢɟ ɛɚɥɥɶɧɨɫɬɢ, 
ɫɟɣɫɦɢɱɧɨɫɬɶ, ɝɪɭɧɬɨɜɵɟ ɭɫɥɨɜɢɹ. 

 

ɄɕɊȽɕɁɋɌȺɇȾȺ ɀԚɊȽԚɁԚɅȽԦɇ ɂɒɌȿɊȾɂɇ ԚɅȽԚɋԚɇȾԦ 
ɋȿɃɋɆɂɄȺɅɕɄ ɆɂɄɊɈɊȺɃɈɇȾɈɒɌɍɊɍɍɇɍɇ ɌȿɈɊȿɌɂɄȺɅɕɄ 

ɇȿȽɂɁȾȿɊɂ 
 

Ʉɵɫɤɚɱɚ ɦɚɡɦɭɧɭ: Ȼɭɥ ɦɚɤɚɥɚɞɚ ɚɪ ɬүɪɞүү ɭɛɚɤɵɬɬɚɪɞɚ ɤɨɥɞɨɧɭɥɝɚɧ 

Ʉɵɪɝɵɡɫɬɚɧɞɵɧ ɚɣɦɚɝɵɧɞɚɝɵ ɲɚɚɪɥɚɪɞɵɧ, ɝɢɞɪɨɬɟɯɧɢɤɚɥɵɤ ɤɭɪɭɥɭɲɬɚɪɞɵɧ, 
ɩɥɚɧɞɚɲɬɵɪɵɥɵɩ ɠɚɬɤɚɧ ԧɧԧɪ-ɠɚɣ ɚɹɧɬɬɚɪɵɧ ɫɟɣɫɦɢɤɚɥɵɤ ɦɢɤɪɨ ɪɚɣɨɧɞɨɲɬɭɪɭɭ ɛɨɸɧɱɚ 

ɦɟɬɨɞɢɤɚɥɚɪɵɧɵɧ ɛɚɹɧɞɚɦɚɫɵ ɛɟɪɢɥɝɟɧ. 
ɇɟɝɢɡɝɢ ɫԧɡɞԧɪ: ɫɟɣɫɦɢɤɚɥɵɤ ɦɢɤɪɨɪɚɣɨɧɞɨɲɬɭɪɭɭ, ɛɚɥɥɞɭɭɥɭɝɭɧɭɧ ԧɫɬүɪүɥүɲү, 

ɫɟɣɫɦɢɤɚɥɭɭɥɭɤ, ɬɨɩɭɪɚɤ ɲɚɪɬɬɚɪɵ. 

 

 

THETHEORETICALBASEOFSEISMICMICROZONINGONTHEEXAMPLE
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Abstract: This article provides anoverview oftechniques forseismiczoningof the city,the 

hydro- technical construction and the industrial sitesplanned, conductedat different timesin the 

territoryof Kyrgyzstan. 

Keywords: seismic microzoning, seismic intensityincrement, seismicity, soil conditions. 

 

 

ɋɟɣɫɦɢɱɟɫɤɨɟ ɪɚɣɨɧɢɪɨɜɚɧɢɟ ɩɨɞɪɚɡɭɦɢɜɚɟɬ ɪɚɡɞɟɥɟɧɢɟ ɬɟɪɪɢɬɨɪɢɢ, ɩɨɞɜɟɪɠɟɧɧɨɣ 
ɡɟɦɥɟɬɪɹɫɟɧɢɹɦ, ɧɚ ɪɚɣɨɧɵ ɫ ɪɚɡɥɢɱɧɨɣ ɫɟɣɫɦɢɱɟɫɤɨɣ ɨɩɚɫɧɨɫɬɶɸ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɫ 
ɪɚɡɥɢɱɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ ɚɧɬɢɫɟɣɫɦɢɱɟɫɤɢɦ ɦɟɪɨɩɪɢɹɬɢɹɦ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɵɯ 
ɢɧɠɟɧɟɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. 

ȼɩɟɪɜɵɟ ɞɥɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɰɟɥɟɣ ɚɧɬɢɫɟɣɫɦɢɱɟɫɤɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɟɣɫɦɢɱɟɫɤɨɟ 
ɪɚɣɨɧɢɪɨɜɚɧɢɟ ɬɟɪɪɢɬɨɪɢɢ ɋɋɋɊ ɛɵɥɨ ɜɵɩɨɥɧɟɧɨ ɜ ɋɟɣɫɦɨɥɨɝɢɱɟɫɤɨɦ ɢɧɫɬɢɬɭɬɟ Ⱥɇ ɋɋɋɊ 
ɜ 1937 ɝ., ɢ ɨɮɢɰɢɚɥɶɧɨ ɩɪɢɧɹɬɵɟ ɫɯɟɦɵ ɪɚɣɨɧɢɪɨɜɚɧɢɹ ɜɨɲɥɢ ɜ ɉɪɚɜɢɥɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜ 
ɫɟɣɫɦɢɱɟɫɤɢɯ ɪɚɣɨɧɚɯ ɊɋɎɋɊ. ɉɨ ɦɟɪɟ ɪɚɡɜɢɬɢɹ ɫɟɣɫɦɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, 
ɨɛɭɫɥɨɜɥɟɧɧɵɯ ɫɬɪɟɦɢɬɟɥɶɧɵɦ ɪɨɫɬɨɦ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜ ɫɟɣɫɦɢɱɟɫɤɢɯ ɪɚɣɨɧɚɯ, 
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɥɨɫɶ ɫɟɣɫɦɢɱɟɫɤɨɟ ɪɚɣɨɧɢɪɨɜɚɧɢɟ. 

ȼɨɩɪɨɫ ɨ ɜɥɢɹɧɢɢ ɫɨɫɬɚɜɚ ɝɨɪɧɵɯ ɩɨɪɨɞ ɧɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɟɣɫɦɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ 
ɡɚɬɪɚɝɢɜɚɟɬɫɹ ɜɨ ɦɧɨɝɢɯ ɪɚɛɨɬɚɯ. ȿɝɨ ɤɚɫɚɟɬɫɹ ɂ.ȼ. Ɇɭɲɤɟɬɨɜ ɩɪɢ ɨɛɫɥɟɞɨɜɚɧɢɢ 
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ȼɟɪɧɟɧɫɤɨɝɨ ɡɟɦɥɟɬɪɹɫɟɧɢɹ 1887 ɝ., ɢɦ ɢɧɬɟɪɟɫɭɟɬɫɹ ȼ.ȼɟɛɟɪ ɜ ɫɜɹɡɢ ɫ ɒɟɦɚɯɢɧɫɤɢɦ 
ɡɟɦɥɟɬɪɹɫɟɧɢɟɦ 1902 ɝ. Ɉ ɜɥɢɹɧɢɢ ɝɪɭɧɬɨɜɵɯ ɭɫɥɨɜɢɣ ɧɚ ɛɚɥɥɶɧɨɫɬɶ ɡɟɦɥɟɬɪɹɫɟɧɢɹ 
ɨɬɦɟɱɟɧɨ ɜ ɪɚɛɨɬɚɯ Ƚ.ɉ.Ƚɨɪɲɤɨɜɚ, Ⱦ.ɂ.Ɇɭɲɤɟɬɨɜɚ, ȼ.Ɉ. ɐɲɨɯɟɪɚ, ɂ.Ⱥ.Ƚɡɟɥɢɲɲɜɢɥɢ, 
Ⱥ.Ʉ.ɋɚɮɚɪɹɧɚ, ȿ.ɂ.Ȼɸɫɚ, ɢ ɞɪ.[1,3,4,5,6,8,10,12,18]. 

ɋɟɣɫɦɢɱɟɫɤɨɟ ɦɢɤɪɨɪɚɣɨɧɢɪɨɜɚɧɢɟ ɤɚɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɣ ɪɚɡɞɟɥ ɫɟɣɫɦɨɫɬɨɣɤɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɨɡɧɢɤ  ɜ ɫɟɪɟɞɢɧɟ ɞɜɚɞɰɚɬɨɝɨ ɜɟɤɚ. Ʉ ɬɨɦɭ ɜɪɟɦɟɧɢ ɛɵɥɨ ɩɪɟɞɥɨɠɟɧɨ ɩɹɬɶ 
ɫɩɨɫɨɛɨɜ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɦɢɤɪɨɪɚɣɨɧɢɪɨɜɚɧɢɹ, ɩɪɢɧɚɞɥɟɠɚɜɲɢɯ ɪɚɡɥɢɱɧɵɦ ɚɜɬɨɪɚɦ: ȼ.Ɉ. 
ɐɲɨɯɟɪɭ, ɋ.ȼ.Ɇɟɞɜɟɞɟɜɭ, ɂ.Ⱥ. Ƚɡɟɥɢɲɜɢɥɢ ɢ Ⱥ.ɇ.ɋɚɮɚɪɹɧɭ. ȼɫɟ ɷɬɢ ɫɩɨɫɨɛɵ ɫɜɹɡɵɜɚɸɬ 
ɪɚɡɥɢɱɢɹ ɜ ɫɢɥɟ ɫɟɣɫɦɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɫɨɨɪɭɠɟɧɢɹ ɫ ɪɚɡɥɢɱɧɵɦɢ ɝɪɭɧɬɨɜɵɦɢ ɢ 
ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ ɢ ɪɟɥɶɟɮɨɦ ɦɟɫɬɧɨɫɬɢ [3,10,18,20].  

ɋ.ȼ. Ɇɟɞɜɟɞɟɜ, ɨɛɨɛɳɢɜ ɨɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ ɩɪɟɞɥɨɠɟɧɧɵɯ ɦɟɬɨɞɨɜ ɢ ɫɨɛɫɬɜɟɧɧɵɟ 
ɜɵɜɨɞɵ, ɫɮɨɪɦɭɥɢɪɨɜɚɥ ɜɵɪɚɠɟɧɢɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɢɪɚɳɟɧɢɹ ɛɚɥɥɶɧɨɫɬɢ ɧɚ ɞɚɧɧɨɦ 
ɝɪɭɧɬɟ[10]:   

20,04h-00 elog67,1 
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ɝɞɟ vɨ ɢ vn  - ɫɤɨɪɨɫɬɢ ɫɟɣɫɦɱɟɫɤɢɯ ɜɨɥɧ ɜ ɩɨɞɫɬɢɥɚɸɳɢɯ ɢ ɩɨɤɪɨɜɧɵɯ ɩɨɪɨɞɚɯ; 

ρɨ ɢ ρn – ɩɥɨɬɧɨɫɬɢ ɷɬɢɯ ɝɪɭɧɬɨɜ; 

h – ɝɥɭɛɢɧɚ  ɫɬɨɹɧɢɹ ɝɪɭɧɬɨɜɵɯ ɜɨɞ; 

α – ɩɨɫɬɨɹɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɪɚɜɧɵ1 0,5 ɞɥɹ ɝɪɚɜɢɹ ɢ 1,0 – ɞɥɹ ɫɭɩɟɫɢ, ɫɭɝɥɢɧɤɨɜ ɢ 
ɩɟɫɤɨɜ. 

 

ɂɡ ɚɧɚɥɢɡɚ ɢ ɩɪɨɫɬɨɝɨ ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɷɬɢɯ ɫɩɨɫɨɛɨɜ ɜɵɹɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɢɯ 
ɧɟɞɨɫɬɚɬɤɢ: 

ɚ) ɨɬɫɭɬɫɬɜɢɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ ɧɚ ɨɫɧɨɜɟ ɡɚɤɨɧɨɜ ɮɢɡɢɤɢ ɡɟɦɥɢ ɢ  ɬɟɨɪɢɢ 
ɤɨɥɟɛɚɧɢɣ; 

ɛ) ɨɬɫɭɬɫɬɜɢɟ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɢɯ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɦɢ ɧɚɛɥɸɞɟɧɢɹɦɢ; 
ɜ) ɧɟɩɨɞɬɜɟɪɠɞɟɧɧɨɫɬɶ ɪɟɡɭɥɶɬɚɬɨɜ ɦɢɤɪɨɪɚɣɨɧɢɪɨɜɚɧɢɹ ɩɨ ɷɬɢɦ ɫɩɨɫɨɛɚɦ ɜ 

ɩɪɨɢɫɲɟɫɬɜɢɢ ɫɢɥɶɧɵɯ ɢ ɨɳɭɬɢɦɵɯ ɡɟɦɥɟɬɪɹɫɟɧɢɣ; 
ɝ) ɧɟɫɨɝɥɚɫɨɜɚɧɧɨɫɬɶ ɷɬɢɯ ɫɩɨɫɨɛɨɜ ɦɟɠɞɭ ɫɨɛɨɣ; 
ȼ.Ⱥ ɇɟɱɚɟɜ [12] ɩɪɟɞɥɚɝɚɟɬ ɧɨɜɵɣ ɤ ɬɨɦɭ ɦɨɦɟɧɬɭ, ɨɬɥɢɱɧɵɣ ɨɬ ɩɪɟɞɵɞɭɳɢɯ 

ɦɟɬɨɞɨɜ, ɫɩɨɫɨɛ  ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɦɢɤɪɨɪɚɣɨɧɢɪɨɜɚɧɢɹ. Ɉɧ ɜɤɥɸɱɚɟɬ 
ɫɥɟɞɭɸɳɢɟ ɩɭɧɤɬɵ:  

ɚ) ɨɛɨɫɧɨɜɚɧɢɟ ɨɫɧɨɜɧɵɯ ɩɨɥɨɠɟɧɢɣ ɢ ɮɨɪɦɭɥ ɧɚ ɨɫɧɨɜɟ ɡɚɤɨɧɨɜ ɮɢɡɢɤɢ; 
ɛ) ɨɛɨɛɳɟɧɢɟ ɫɜɟɞɟɧɢɣ ɨ ɫɟɣɫɦɢɱɟɫɤɢɯ ɹɜɥɟɧɢɹɯ ɜ ɦɚɫɲɬɚɛɟ ɧɟ ɨɬɞɟɥɶɧɵɯ ɪɚɣɨɧɨɜ, ɚ 

ɜɫɟɝɨ ɡɟɦɧɨɝɨ ɲɚɪɚ; 
ɜ) ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɚɧɧɵɯ ɝɟɨɥɨɝɢɢ ɧɟ ɨɬɞɟɥɶɧɵɯ ɧɟɛɨɥɶɲɢɯ ɪɚɣɨɧɨɜ, ɚ ɤɪɭɩɧɵɯ 

ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɟɞɢɧɢɰ; ɩɪɢ ɦɢɤɪɨɪɚɣɨɧɢɪɨɜɚɧɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɟ ɬɨɥɶɤɨ ɞɚɧɧɵɟ ɨ ɝɪɭɧɬɚɯ, 
ɧɨ ɢ ɜɫɟɣ ɦɢɤɪɨɝɟɨɥɨɝɢɢ ɧɚ ɝɥɭɛɢɧɭ ɞɨ ɧɟɫɤɨɥɶɤɢɯ ɫɨɬ ɦɟɬɪɨɜ; 

ɝ) ɩɪɢɜɥɟɱɟɧɢɟ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɩɨɫɨɛɨɜ, ɜ ɱɚɫɬɧɨɫɬɢ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɝɨ ɤɪɢɬɟɪɢɹ 
ɧɚɢɜɵɫɲɟɣ ɛɚɥɥɶɧɨɫɬɢ ɜ ɜɢɞɟ ɝɥɭɛɢɧ ɨɱɚɝɨɜ ɢ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɝɨ ɜɵɹɜɥɟɧɢɹ ɫɟɣɫɦɢɱɟɫɤɢɯ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ. 

ɉɨ ɦɟɬɨɞɭ ȼ.Ⱥ. ɇɟɱɚɟɜɚ[12] ɩɪɢɪɚɳɟɧɢɟ ɛɚɥɥɶɧɨɫɬɢ ɜ ɞɚɧɧɵɯ ɦɢɤɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ 
ɭɫɥɨɜɢɹɯ ɹɜɥɹɟɬɫɹ ɜɟɥɢɱɢɧɨɣ ɩɟɪɟɦɟɧɧɨɣ ɢ ɡɚɜɢɫɢɬ ɨɬ ɫɨɱɟɬɚɧɢɹ ɞɢɧɚɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ 
ɡɟɦɥɟɬɪɹɫɟɧɢɹ (ɞɚɥɟɤɨɟ, ɛɥɢɡɤɨɟ, ɤɨɪɨɬɤɨɩɟɪɢɨɞɧɨɟ, ɞɥɢɧɧɨɩɟɪɢɨɞɧɨɟ), ɞɢɧɚɦɢɱɟɫɤɢɯ 
ɫɜɨɣɫɬɜ ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɫɪɟɞɵ (ɫɨɛɫɬɜɟɧɧɵɣ ɩɟɪɢɨɞ, ɡɚɬɭɯɚɧɢɟ ɢ ɞɪ.), ɢ ɞɢɧɚɦɢɱɟɫɤɢɯ 
ɫɜɨɣɫɬɜ ɡɞɚɧɢɹ (ɦɚɫɫɵ, ɩɪɨɬɹɠɟɧɧɨɫɬɢ, ɩɟɪɢɨɞɚ ɢ ɡɚɬɭɯɚɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɤɨɥɟɛɚɧɢɣ). 

ȼ ɫɜɨɟ ɜɪɟɦɹ ɩɨ ɞɚɧɧɨɦɭ ɦɟɬɨɞɭ ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ ɩɨɜɬɨɪɧɨɟ ɦɢɤɪɨɪɚɣɨɧɢɪɨɜɚɧɢɟ 
ɝ.Ʌɟɧɢɧɚɛɚɞɚ (Ɍɚɞɠɢɤɢɫɬɚɧ), ɩɨɫɥɟ ɩɪɢɦɟɧɟɧɢɹ ɫɩɨɫɨɛɨɜ ɦɢɤɪɨɪɚɣɨɧɢɪɨɜɚɧɢɹ ɝɨɪɨɞɚ ɩɨ 
ȼ.Ɉ. ɐɲɨɯɟɪɭ [20]  ɢ ɋ.ȼ. Ɇɟɞɜɟɞɟɜɭ [10]  ɢ ɧɟ ɩɨɞɬɜɟɪɞɢɜɲɢɟɫɹ  ɩɨɡɠɟ 7 ɛɚɥɥɶɧɵɦ 
ɋɬɚɥɢɧɚɛɚɞɫɤɢɦ ɡɟɦɥɟɬɪɹɫɟɧɢɟɦ 27 ɮɟɜɪɚɥɹ 1952ɝ.  
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ȼɨɩɪɨɫɵ ɦɢɤɪɨɪɚɣɨɧɢɪɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɣ ɝɨɪɨɞɨɜ, ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɥɨɳɚɞɨɤ 
ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɨɫɜɟɳɟɧɵ ɜ ɪɚɛɨɬɚɯ ɦɧɨɝɢɯ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ.  

ȼ ɪɚɛɨɬɟ Ɏ.ɇ.ɘɞɚɯɢɧɚ, ɀ.Ⱥ. Ɍɨɤɦɭɥɢɧɚ [21] ɞɥɹ ɫɟɣɫɦɢɱɟɫɤɨɝɨ 
ɦɢɤɪɨɪɚɣɨɧɢɪɨɜɚɧɢɹ ɝɨɪɨɞɨɜ Ʉɢɪɝɢɡɢɢ ɩɪɢɦɟɧɟɧ ɤɨɪɪɟɥɹɰɢɨɧɧɵɣ ɦɟɬɨɞ ɩɪɟɥɨɦɥɟɧɧɵɯ 
ɜɨɥɧ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɢɡɭɱɟɧɨ ɫɬɪɨɟɧɢɟ ɢ ɫɤɨɪɨɫɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɟɪɯɧɟɝɨ 
ɦɚɥɨɦɨɳɧɨɝɨ ɫɥɨɹ ɫɭɝɥɢɧɤɨɜ ɢ ɝɚɥɟɱɧɢɤɨɜ. 

ɉɨ ɜɥɢɹɧɢɸ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɦɟɫɬɧɨɫɬɢ ɧɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 
ɫɟɣɫɦɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɞɥɹ ɰɟɥɟɣ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɦɢɤɪɨɪɚɣɨɧɢɪɨɜɚɧɢɹ ɩɨɫɜɹɳɟɧɚ ɪɚɛɨɬɚ 
Ⱥ.Ɍ. Ɍɭɪɞɭɤɭɥɨɜɚ, Ɂ.Ɋɟɩɢɧɨɣ ɢ ɞɪ. [19]. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɫɥɟɞɨɜɚɧɢɣ ɷɬɢɯ ɚɜɬɨɪɨɜ ɫɥɟɞɭɟɬ, 
ɱɬɨ ɩɪɢ ɜɵɛɨɪɟ ɩɥɨɳɚɞɨɤ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɝɥɭɛɢɧɭ 
ɡɚɥɟɝɚɧɢɹ ɭɪɨɜɧɹ ɩɨɞɡɟɦɧɵɯ ɜɨɞ. ɂ ɡɞɟɫɶ ɫɥɟɞɭɟɬ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɬɚɤ ɠɟ ɧɚ ɫɭɝɥɢɧɢɫɬɵɟ 
ɢ ɫɭɩɟɫɱɚɧɵɟ ɝɪɭɧɬɵ ɫ ɍȽȼ ɦɟɧɟɟ 3-5ɦ, ɤɨɬɨɪɵɟ ɨɛɥɚɞɚɸɬ ɧɚɢɛɨɥɶɲɟɣ ɫɟɣɫɦɢɱɟɫɤɨɣ 
ɨɩɚɫɧɨɫɬɶɸ. Ⱦɥɹ ɬɟɪɪɢɬɨɪɢɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ  ɥɟɫɫɨɜɵɯ ɝɪɭɧɬɨɜ ɤɚɪɬɭ ɫɟɣɫɦɢɱɟɫɤɨɝɨ 
ɦɢɤɪɨɪɚɣɨɧɢɪɨɜɚɧɢɹ ɫɥɟɞɭɟɬ ɫɨɫɬɚɜɥɹɬɶ ɫ ɩɪɨɝɧɨɡɧɨɣ ɨɰɟɧɤɨɣ, ɭɱɢɬɵɜɚɸɳɟɣ ɢɡɦɟɧɟɧɢɹ 

ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɡɚɫɬɪɨɣɤɢ ɢ ɩɨɫɥɟɞɭɸɳɢɯ ɬɟɯɧɨɝɟɧɧɵɯ 
ɜɨɡɞɟɣɫɬɜɢɣ. ȼ ɷɬɨɣ ɠɟ ɪɚɛɨɬɟ ɩɪɨɜɟɞɟɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨ ɜɥɢɹɧɢɢ ɪɚɡɪɵɜɧɵɯ ɫɬɪɭɤɬɭɪ ɧɚ 
ɯɚɪɚɤɬɟɪ ɩɪɨɹɜɥɟɧɢɹ ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɧɚ ɞɧɟɜɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ.  

Ⱦɥɹ ɫɟɣɫɦɨɫɬɨɣɤɨɫɬɢ ɫɨɨɪɭɠɟɧɢɣ ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ  ɜɨ ɜɪɟɦɹ ɡɟɦɥɟɬɪɹɫɟɧɢɹ 
ɢɦɟɟɬ ɩɨɜɟɞɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɝɪɭɧɬɨɜɨɝɨ (ɩɨɞɫɬɢɥɚɸɳɟɝɨ) ɫɥɨɹ. ɋɩɟɤɬɪɵ ɪɟɚɤɰɢɣ 
ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɞɜɢɠɟɧɢɹ, ɧɚɛɥɸɞɚɟɦɨɝɨ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ, ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɪɟɡɭɥɶɬɚɬ 
ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɞɜɢɠɟɧɢɹ ɨɫɧɨɜɧɨɣ ɩɨɪɨɞɵ, ɨɛɴɹɫɧɹɹ ɢɯ  ɦɟɯɚɧɢɡɦɨɦ ɢɫɬɨɱɧɢɤɚ 
ɡɟɦɥɟɬɪɹɫɟɧɢɹ, ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ ɜɨɥɧ, ɝɪɭɧɬɨɜɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɨɬ ɤɨɬɨɪɵɯ ɡɚɜɢɫɢɬ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜɨɥɧ. 

Ɇɟɫɬɧɵɟ ɝɪɭɧɬɨɜɵɟ ɭɫɥɨɜɢɹ ɜɥɢɹɸɬ ɧɚ ɩɨɤɚɡɚɧɢɹ, ɮɢɤɫɢɪɭɸɳɢɟ ɦɚɤɫɢɦɚɥɶɧɵɟ 
ɭɫɤɨɪɟɧɢɹ ɢ ɫɤɨɪɨɫɬɢ, ɞɚɠɟ ɟɫɥɢ ɫɬɚɧɰɢɢ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɬɜɟɪɞɨɣ ɫɤɚɥɟ. Ⱦɥɹ ɨɰɟɧɤɢ ɷɬɨɝɨ 
ɜɥɢɹɧɢɹ ɧɚɤɚɩɥɢɜɚɥɢɫɶ ɞɚɧɧɵɟ ɧɚɛɥɸɞɟɧɢɣ. ȼɦɟɫɬɟ ɫ ɬɟɦ, ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ  ɜɨɥɧ  ɜ 
ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɫɥɨɹɯ ɝɪɭɧɬɚ ɢɡɭɱɚɥɨɫɶ ɱɢɫɥɟɧɧɵɦ ɚɧɚɥɢɡɨɦ, ɨɫɧɨɜɚɧɧɨɦ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɬɟɨɪɢɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɜɨɥɧ ɢ ɞɢɧɚɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɪɭɧɬɚ. 

ɋ ɬɨɱɤɢ ɡɪɟɧɢɹ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɦɢɤɪɨɪɚɣɨɧɢɪɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ  ɢɡɦɟɧɟɧɢɹ ɱɚɫɬɨɬ  ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɞɜɢɠɟɧɢɹ  ɤɨɪɟɧɧɨɣ ɩɨɪɨɞɵ, ɬɚɤ ɤɚɤ  
ɩɪɨɛɥɟɦɚ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɦɢɤɪɨɪɚɣɨɧɢɪɨɜɚɧɢɹ ɬɟɫɧɨ ɫɜɹɡɚɧɚ ɫ ɩɪɨɛɥɟɦɨɣ ɱɚɫɬɨɬɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɪɭɧɬɚ. 

ȼɨɩɪɨɫɵ ɨɩɪɟɞɟɥɟɧɢɹ ɫɟɣɫɦɢɱɟɫɤɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ, ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɡɟɦɥɟɬɪɹɫɟɧɢɣ, 
ɨɛɟɫɩɟɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɪɢɫɤɚ ɬɟɫɧɨ ɫɜɹɡɚɧɵ ɫ ɫɨɡɞɚɧɢɟɦ ɤɚɪɬ 
ɦɢɤɪɨɪɚɣɨɧɢɪɨɜɚɧɢɹ. Ɋɚɡɜɢɬɢɟ ɦɟɬɨɞɨɜ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɦɢɤɪɨɪɚɣɨɧɢɪɨɜɚɧɢɹ ɜɵɡɜɚɧɨ ɬɟɦ, 
ɱɬɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɧɚɛɥɸɞɟɧɢɹ ɜɵɹɜɥɟɧɵ  ɡɧɚɱɢɬɟɥɶɧɵɟ ɢɡɦɟɧɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɫɢɥɶɧɵɯ 
ɫɟɣɫɦɢɱɟɫɤɢɯ ɞɜɢɠɟɧɢɣ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɪɨɬɤɢɯ ɪɚɫɫɬɨɹɧɢɹɯ. Ʉɪɨɦɟ ɬɨɝɨ, ɞɥɹ 
ɫɟɣɫɦɨɫɬɨɣɤɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɩɨɥɚɝɚɬɶ ɫɟɣɫɦɨɬɟɤɬɨɧɢɱɟɫɤɢɦɢ ɞɚɧɧɵɦɢ 
ɪɚɣɨɧɚ. 

Ɇɢɤɪɨɪɚɣɨɧɢɪɨɜɚɧɢɟ ɧɚɩɪɚɜɥɟɧɨ ɧɚ ɪɟɲɟɧɢɟ  ɩɪɨɛɥɟɦ ɨɰɟɧɤɢ  ɨɠɢɞɚɟɦɵɯ ɪɚɡɧɨɫɬɟɣ 
ɜ ɚɦɩɥɢɬɭɞɚɯ ɫɨɬɪɹɫɟɧɢɹ, ɬɚɤ ɤɚɤ ɢɦɟɧɧɨ ɷɬɢ ɪɚɡɧɨɫɬɢ ɛɨɥɟɟ ɜɫɟɝɨ ɜɥɢɹɸɬ ɧɚ ɫɬɟɩɟɧɶ 
ɪɚɡɪɭɲɟɧɢɹ ɫɨɨɪɭɠɟɧɢɣ.  

Ȼɨɥɶɲɢɧɫɬɜɨ ɦɟɬɨɞɨɜ ɦɢɤɪɨɪɚɣɨɧɢɪɨɜɚɧɢɹ ɨɫɧɨɜɚɧɨ ɧɚ ɫɥɟɞɭɸɳɢɯ ɩɪɟɞɩɨɥɨɠɟɧɢɹɯ: 
1) ɢɫɬɨɱɧɢɤ ɡɟɦɥɟɬɪɹɫɟɧɢɹ ɜɵɡɵɜɚɟɬ ɜ ɲɢɪɨɤɨɦ ɩɪɨɫɥɨɟ ɫɩɟɤɬɪ ɫ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɨɞɢɧɚɤɨɜɵɦɢ ɚɦɩɥɢɬɭɞɚɦɢ; 
2) ɬɪɚɟɤɬɨɪɢɹ ɩɟɪɟɞɚɸɳɢɯɫɹ ɜɨɥɧ ɜɵɡɵɜɚɟɬ ɦɚɥɵɟ ɢɥɢ ɧɟɷɮɮɟɤɬɢɜɧɵɟ ɜ ɞɚɥɶɧɟɣɲɟɦ 

ɦɨɞɢɮɢɤɚɰɢɢ ɫɩɟɤɬɪɚ ɢɫɬɨɱɧɢɤɚ; 
3) ɮɭɧɤɰɢɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ, ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ ɜɥɢɹɧɢɟ ɦɟɫɬɧɵɯ ɝɪɭɧɬɨɜɵɯ ɢ 

ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɧɚ ɫɟɣɫɦɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɭɝɥɨɜ, ɨɛɭɫɥɚɜɥɢɜɚɸɳɢɯ ɧɚɩɪɚɜɥɟɧɢɟ ɩɪɟɨɛɥɚɞɚɸɳɟɣ ɩɪɢɯɨɞɹɳɟɣ ɢɡ ɨɱɚɝɚ 
ɷɧɟɪɝɢɢ. 
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ȼɨɥɧɵ, ɢɫɯɨɞɹɳɢɟ ɩɪɢ ɡɟɦɥɟɬɪɹɫɟɧɢɢ, ɢɦɟɸɬ ɬɟɧɞɟɧɰɢɸ ɪɚɫɩɪɨɫɬɪɚɧɹɬɶɫɹ ɨɬ 
ɪɚɡɥɨɦɚ ɢ ɩɪɢɛɥɢɠɚɬɶɫɹ ɤ ɫɬɚɧɰɢɢ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ. ȼɨɥɧɵ ɦɢɤɪɨɬɨɥɱɤɨɜ ɱɚɫɬɨɬ ɜɨɡɧɢɤɚɸɬ 
ɢɡ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɭɫɬɨɣɱɢɜɵɯ ɢɥɢ ɜɪɟɦɟɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜɨ ɜɫɟɯ 
ɧɚɩɪɚɜɥɟɧɢɹɯ ɨɬ ɡɚɩɢɫɵɜɚɸɳɟɣ ɫɬɚɧɰɢɢ, ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɨɧɢ ɜɨɡɧɢɤɚɸɬ ɜɛɥɢɡɢ ɝɪɭɧɬɨɜɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ. ɗɬɨ ɧɚɜɨɞɢɬ ɧɚ ɦɵɫɥɶ, ɱɬɨ ɟɫɥɢ ɦɟɫɬɧɵɟ ɝɪɭɧɬɨɜɵɟ ɢ ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɫɥɨɢ 
ɱɭɜɫɬɜɢɬɟɥɶɧɵ ɤ ɧɚɩɪɚɜɥɟɧɢɸ ɩɪɢɛɥɢɠɟɧɢɹ ɜɨɥɧ, ɬɨ ɪɚɣɨɧɢɪɨɜɚɧɢɟ ɧɚ ɨɫɧɨɜɟ ɨɞɧɨɝɨ ɢɥɢ 
ɧɟɫɤɨɥɶɤɢɯ ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɢɥɢ ɧɚ ɨɫɧɨɜɟ ɦɢɤɪɨɬɨɥɱɤɨɜ ɧɟ ɦɨɠɟɬ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 
ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ. 

Ɂɧɚɱɢɦɨɫɬɶ ɦɢɤɪɨɬɨɥɱɤɨɜ ɜ ɪɚɡɜɢɬɢɢ ɦɟɬɨɞɨɜ ɫɨɡɞɚɧɢɹ ɤɚɪɬ ɦɢɤɪɨɪɚɣɨɧɢɪɨɜɚɧɢɹ 
ɫɱɢɬɚɟɬɫɹ ɫɩɨɪɧɨɣ. ɏɨɬɹ ɦɧɨɝɢɟ ɢɫɫɥɟɞɨɜɚɬɟɥɢ ɩɨɞɱɟɪɤɢɜɚɸɬ ɩɨɥɟɡɧɨɫɬɶ ɡɚɩɢɫɢ 
ɦɢɤɪɨɬɨɥɱɤɨɜ ɞɥɹ ɥɭɱɲɟɝɨ ɩɨɧɢɦɚɧɢɹ ɝɟɨɥɨɝɢɢ ɢ ɝɪɭɧɬɨɜɵɯ ɭɫɥɨɜɢɣ, ɫɚɦɚ ɩɪɢɪɨɞɚ 
ɢɫɬɨɱɧɢɤɨɜ ɢɯ ɷɧɟɪɝɢɢ, ɛɥɢɡɤɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɤ ɩɨɜɟɪɯɧɨɫɬɢ, ɩɨɡɜɨɥɹɟɬ ɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ ɜ 
ɨɫɧɨɜɧɨɦ ɧɟɝɥɭɛɨɤɢɟ ɫɥɨɢ.  

ɋɢɥɶɧɵɟ ɠɟ ɫɨɬɪɹɫɟɧɢɹ, ɞɚɠɟ ɹɜɥɹɹɫɶ ɪɟɡɭɥɶɬɚɬɨɦ ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɫ ɧɟɝɥɭɛɨɤɢɦ 
ɨɱɚɝɨɦ, ɜɵɡɜɚɧɵ ɨɛɵɱɧɨ ɪɚɡɥɨɦɨɦ ɢ ɦɨɝɭɬ ɪɚɫɩɪɨɫɬɪɚɧɹɬɶɫɹ ɧɚ ɛɨɥɶɲɢɟ ɪɚɫɫɬɨɹɧɢɹ ɜ 
ɡɟɦɧɨɣ ɤɨɪɟ. Ʉɚɤ ɪɟɡɭɥɶɬɚɬ ɷɬɨɝɨ ɹɜɥɟɧɢɹ ɫɟɣɫɦɢɱɟɫɤɢɟ ɜɨɥɧɵ ɡɚɜɢɫɹɬ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɨɬ 
ɫɜɨɣɫɬɜ ɝɪɭɧɬɨɜ ɢ ɬɜɟɪɞɵɯ ɩɨɪɨɞ ɧɚ ɡɧɚɱɢɬɟɥɶɧɨɣ ɝɥɭɛɢɧɟ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɢɤɪɨɬɨɥɱɤɢ, 
ɤɨɬɨɪɵɟ ɧɟ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɹ ɢɡɦɟɧɟɧɢɣ ɜ ɦɟɯɚɧɢɡɦɟ ɢɫɬɨɱɧɢɤɚ ɜɨɡɦɭɳɟɧɢɹ, ɧɟ ɦɨɝɭɬ 
ɩɨɦɨɱɶ ɦɨɞɟɥɢɪɨɜɚɧɢɸ ɫɥɨɠɧɵɯ ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɪɚɡɪɟɡɨɜ, ɨɤɚɡɵɜɚɸɳɢɯ ɜɥɢɹɧɢɟ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɞɜɢɠɟɧɢɹ ɢ ɪɚɡɪɭɲɟɧɢɹ [13]. 

Ɉɛɴɟɤɬɢɜɧɭɸ ɨɰɟɧɤɭ ɫɟɣɫɦɢɱɧɨɫɬɢ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɬɨɥɶɤɨ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɦɟɬɨɞɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ. ɉɪɢ ɷɬɨɦ ɧɚɢɛɨɥɟɟ 
ɷɮɮɟɤɬɢɜɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɥɭɱɚɸɬ ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ 
ɩɪɢɦɟɧɟɧɢɢ ɬɟɯ ɢɥɢ ɢɧɵɯ ɦɟɬɨɞɨɜ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɫɟɣɫɦɢɱɟɫɤɨɟ ɦɢɤɪɨɪɚɣɨɧɢɪɨɜɚɧɢɟ 
ɧɚɱɢɧɚɟɬɫɹ ɫ ɭɬɨɱɧɟɧɢɹ ɢɫɯɨɞɧɨɣ ɛɚɥɥɶɧɨɫɬɢ ɢɡɭɱɚɟɦɨɣ ɬɟɪɪɢɬɨɪɢɢ. Ɉɫɧɨɜɧɨɣ ɦɟɬɨɞ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɚ ɷɬɨɦ ɷɬɚɩɟ – ɨɛɨɛɳɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɨɲɟɞɲɢɯ ɡɟɦɥɟɬɪɹɫɟɧɢɣ. ȼ 
ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɩɪɢɦɟɧɹɟɬɫɹ ɜɟɪɨɹɬɧɨɫɬɧɚɹ ɨɰɟɧɤɚ ɫɟɣɫɦɢɱɟɫɤɨɣ ɨɩɚɫɧɨɫɬɢ ɬɟɪɪɢɬɨɪɢɢ 
ɝɨɪɨɞɨɜ, ɩɥɚɧɢɪɭɟɦɵɯ ɩɥɨɳɚɞɨɤ ɩɨɞ ɩɪɨɦɵɲɥɟɧɧɵɟ ɨɛɴɟɤɬɵ ɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ 
ɫɨɨɪɭɠɟɧɢɹ. Ɋɟɡɭɥɶɬɚɬɨɦ ɞɚɧɧɨɣ ɦɟɬɨɞɢɤɢ ɹɜɥɹɟɬɫɹ ɧɚɛɨɪ ɤɪɢɜɵɯ ɨɩɚɫɧɨɫɬɟɣ ɩɨ ɦɧɨɠɟɫɬɜɭ 
ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ ɤɨɨɪɞɢɧɚɬ. Ʉɚɠɞɚɹ ɤɪɢɜɚɹ ɨɩɚɫɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɝɨɞɢɱɧɭɸ ɱɚɫɬɨɬɭ 
ɩɪɟɜɵɲɟɧɢɹ ɧɟɤɨɬɨɪɨɝɨ ɩɚɪɚɦɟɬɪɚ ɤɨɥɟɛɚɧɢɹ ɝɪɭɧɬɚ, ɤɚɤ ɮɭɧɤɰɢɹ ɞɚɧɧɨɝɨ ɩɚɪɚɦɟɬɪɚ. 
Ʉɪɢɜɵɟ ɨɩɚɫɧɨɫɬɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɜɢɞɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɭɫɤɨɪɟɧɢɣ 
ɤɨɥɟɛɚɧɢɣ ɝɪɭɧɬɚ ɢ ɫɩɟɤɬɪɚɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬ ɫ ɩɟɪɢɨɞɚɦɢ 0,2, 0,3 ɢ 1,0 ɫɟɤɭɧɞɚ. Ⱦɥɹ 
ɧɟɤɨɬɨɪɨɝɨ ɭɪɨɜɧɹ ɜɟɪɨɹɬɧɨɫɬɢ 2% ɢɥɢ 10% ɡɚ 50 ɥɟɬ, ɤɪɢɜɵɟ ɨɩɚɫɧɨɫɬɢ ɦɨɝɭɬ ɛɵɬɶ 
ɩɪɢɦɟɧɟɧɵ ɞɥɹ ɨɰɟɧɤɢ ɭɪɨɜɧɹ ɤɨɥɟɛɚɧɢɣ ɝɪɭɧɬɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɩɪɟɜɵɲɟɧɢɹ. Ɍɚɤɚɹ 
ɪɚɛɨɬɚ ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ ɞɥɹ ɬɟɪɪɢɬɨɪɢɢ ɝ.Ȼɢɲɤɟɤ [7,23]. 

Ɉɛɫɥɟɞɨɜɚɧɢɟ ɝɨɪɨɞɨɜ, ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ ɢ ɫɩɟɰɢɚɥɶɧɨ ɩɨɫɬɚɜɥɟɧɧɵɯ 
ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɩɨɤɚɡɚɥɨ, ɱɬɨ ɧɚ ɫɤɚɥɶɧɵɯ  ɩɨɪɨɞɚɯ ɬɢɩɚ ɢɡɜɟɫɬɧɹɤɨɜ 
ɦɚɤɫɢɦɚɥɶɧɵɟ ɡɟɦɥɟɬɪɹɫɟɧɢɹ ɛɵɥɢ ɜ ɩɪɟɞɟɥɚɯ 7 ɛɚɥɥɨɜ. ɗɬɨ ɩɨɥɨɠɟɧɢɟ ɫɥɟɞɭɟɬ  ɩɪɢɧɢɦɚɬɶ 
ɡɚ ɨɬɩɪɚɜɧɨɣ ɩɭɧɤɬ ɩɪɢ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ ɫɟɣɫɦɢɱɧɨɫɬɢ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ [2].  

ɂɡɭɱɟɧɢɟ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɹɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɷɬɚɩɨɦ ɪɚɛɨɬ ɩɨ 
ɫɟɣɫɦɢɱɟɫɤɨɦɭ ɦɢɤɪɨɪɚɣɨɧɢɪɨɜɚɧɢɸ. ɂɡ ɦɧɨɝɨɨɛɪɚɡɢɹ ɜɢɞɨɜ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ 
ɧɚɛɥɸɞɟɧɢɣ ɢ ɩɨɤɚɡɚɬɟɥɟɣ ɝɪɭɧɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɜɵɞɟɥɢɬɶ, ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢ ɨɛɨɛɳɢɬɶ 
ɬɨɥɶɤɨ ɬɟ, ɤɨɬɨɪɵɟ ɩɨɦɨɝɭɬ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɨɛɴɟɤɬɢɜɧɵɯ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɨɰɟɧɨɤ 
ɫɟɣɫɦɢɱɟɫɤɨɣ ɨɩɚɫɧɨɫɬɢ. 

 

ɋ ɪɚɛɨɬɚɦɢ ɋ.ȼ.Ɇɟɞɜɟɞɟɜɚ [9] ɜ 50-ɟ ɝɨɞɵ ɩɪɨɲɥɨɝɨ ɜɟɤɚ ɧɚɱɚɥɢɫɶ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɫɟɣɫɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɝɪɭɧɬɨɜ ɜ Ʉɵɪɝɵɡɫɬɚɧɟ. ɇɚ ɨɫɧɨɜɟ ɡɚɩɢɫɟɣ ɧɟɨɳɭɬɢɦɵɯ, ɧɨ 
ɞɨɫɬɚɬɨɱɧɨ ɫɢɥɶɧɵɯ ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɩɪɨɜɨɞɢɥɢɫɶ ɪɚɛɨɬɵ ɜ ɜɵɛɪɚɧɧɵɯ ɬɨɱɤɚɯ ɝɨɪɨɞɨɜ, 
ɩɥɚɧɢɪɭɟɦɵɯ ɩɥɨɳɚɞɨɤ ɩɨɞ ɩɪɨɦɵɲɥɟɧɧɵɟ ɨɛɴɟɤɬɵ ɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ. 
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Ɂɚɩɢɫɢ ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɡɟɦɥɟɬɪɹɫɟɧɢɹ ɫɪɚɜɧɢɜɚɥɢɫɶ ɧɚ ɪɚɡɧɵɯ ɫɬɚɧɰɢɹɯ. ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɷɬɢɯ ɪɚɛɨɬ ɩɨɥɭɱɟɧɵ ɨɰɟɧɤɢ ɫɩɟɤɬɪɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɪɭɧɬɨɜɵɯ ɬɨɥɳ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɷɬɚɥɨɧɧɨɝɨ ɝɪɭɧɬɚ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɝɪɭɧɬɨɜ. ȼ ɪɚɛɨɬɚɯ, ɜ ɨɫɧɨɜɧɨɦ, ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɞɚɧɧɵɟ 
ɩɨ ɩɨɩɟɪɟɱɧɵɦ S-ɜɨɥɧɚɦ. ɂɡɭɱɟɧɢɟ ɷɮɮɟɤɬɨɜ ɝɪɭɧɬɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ʉɵɪɝɵɡɫɬɚɧɚ ɞɨ ɫɢɯ 
ɩɨɪ ɩɪɨɜɨɞɢɥɨɫɶ ɬɨɥɶɤɨ ɩɨ ɫɥɚɛɵɦ ɡɟɦɥɟɬɪɹɫɟɧɢɹɦ. Ɍɚɤ ɤɚɤ ɨɬɫɭɬɫɬɜɭɸɬ ɡɚɩɢɫɢ ɫɢɥɶɧɵɯ 
ɤɨɥɟɛɚɧɢɣ ɝɪɭɧɬɚ, ɷɮɮɟɤɬ ɧɟɥɢɧɟɣɧɨɫɬɢ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɜ ɭɫɥɨɜɢɹɯ Ʉɵɪɝɵɡɫɬɚɧɚ ɟɳɟ ɧɟ 
ɢɡɭɱɟɧ. 

Ⱦɥɹ ɝ.Ȼɢɲɤɟɤ, ɤɚɤ ɫɬɨɥɢɰɵ ɪɟɫɩɭɛɥɢɤɢ, ɜ ɪɚɡɧɨɟ ɜɪɟɦɹ ɢ ɪɚɡɥɢɱɧɵɦɢ ɦɟɬɨɞɚɦɢ 
ɩɪɨɜɨɞɢɥɢɫɶ ɢ ɩɪɨɞɨɥɠɚɸɬɫɹ ɪɚɛɨɬɵ ɩɨ ɫɟɣɫɦɢɱɟɫɤɨɦɭ ɦɢɤɪɨɪɚɣɨɧɢɪɨɜɚɧɢɸ. Ɍɟɪɪɢɬɨɪɢɹ 
ɝɨɪɨɞɚ Ȼɢɲɤɟɤ ɨɬɧɨɫɢɬɫɹ ɤ 8 ɢ 9 ɛɚɥɥɶɧɨɣ  ɫɟɣɫɦɨɨɩɚɫɧɨɣ ɡɨɧɟ ɩɨ ɲɤɚɥɟ ɫɟɣɫɦɢɱɟɫɤɨɣ 
ɢɧɬɟɧɫɢɜɧɨɫɬɢ MSK-64 [11]. ȼɩɟɪɜɵɟ ɫɯɟɦɚ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɦɢɤɪɨɪɚɣɨɧɢɪɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɢ 
ɝɨɪɨɞɚ Ȼɢɲɤɟɤ ɛɵɥɚ ɫɨɫɬɚɜɥɟɧɚ ɋ.ȼ. Ɇɟɞɜɟɞɟɜɵɦ ɜ 1951ɝ [9]. ɍɬɨɱɧɟɧɢɟ ɫɟɣɫɦɢɱɧɨɫɬɢ 
ɭɱɚɫɬɤɨɜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɩɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɜɨɡɦɨɠɧɨ, ɩɪɨɜɨɞɢɬɶ ɩɨ ɊɋɆ-75 [14] ɢ ɊɋɆ-

85 [15] ɢ ɫɨɝɥɚɫɧɨ ɬɚɛɥɢɰɵ 1 ɋɇɢɉ II 7-81
*
 [16],ɚ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ - ɬɚɛɥɢɰɵ 5.1 ɋɇɢɉ ɄɊ 

20-02:2009 [17]. 

Ɋɚɫɱɟɬ ɩɪɢɪɚɳɟɧɢɹ ɛɚɥɥɶɧɨɫɬɢ ɧɚ ɨɫɧɨɜɟ ɫɥɚɛɵɯ ɡɟɦɥɟɬɪɹɫɟɧɢɣ  ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ 
ɩɨɦɨɳɶɸ ɮɨɪɦɭɥɵ [9]: 
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ɝɞɟ  Ⱥ1 ɢ Ⱥ0 – ɚɦɩɥɢɬɭɞɵ ɤɨɥɟɛɚɧɢɣ ɢɫɫɥɟɞɭɟɦɵɯ ɢ ɷɬɚɥɨɧɧɵɯ ɝɪɭɧɬɨɜ. 
 

ɋɨɝɥɚɫɧɨ ɷɬɨɣ ɫɯɟɦɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɝ.Ȼɢɲɤɟɤ ɛɵɥɨ ɜɵɞɟɥɟɧɨ ɞɜɚ ɦɢɤɪɨɪɚɣɨɧɚ ɫ 
ɫɟɣɫɦɢɱɧɨɫɬɶɸ 8 ɢ 9 ɛɚɥɥɨɜ. ɉɨɡɠɟ ɜ 1963ɝ ɛɵɥɚ ɫɨɫɬɚɜɥɟɧɚ ɞɪɭɝɚɹ  ɫɯɟɦɚ ɫɟɣɫɦɢɱɟɫɤɨɝɨ 
ɦɢɤɪɨɪɚɣɨɧɢɪɨɜɚɧɢɹ. ɇɚ ɷɬɨɣ ɫɯɟɦɟ ɬɟɪɪɢɬɨɪɢɹ ɝ.Ȼɢɲɤɟɤ ɪɚɡɞɟɥɟɧɚ ɧɚ ɬɪɢ ɡɨɧɵ, ɬ.ɟ. 8, 9 

ɛɚɥɥɨɜ ɢ 9 ɛɚɥɥɨɜ ɫ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ [9]. ɂɫɩɨɥɶɡɭɹ 
ɫɟɣɫɦɨɥɨɝɢɱɟɫɤɢɟ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ, ɫɟɣɫɦɨɪɚɡɜɟɞɨɱɧɵɟ ɞɚɧɧɵɟ, ɧɚɱɢɧɚɹ ɫ 1967 ɩɨ 
1971ɝɝ., ɫɨɫɬɚɜɥɟɧɚ ɨɱɟɪɟɞɧɚɹ ɤɚɪɬɚ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɦɢɤɪɨɪɚɣɨɧɢɪɨɜɚɧɢɹ  ɬɟɪɪɢɬɨɪɢɢ ɝɨɪɨɞɚ, 
ɧɚ ɤɨɬɨɪɨɣ ɜɵɞɟɥɟɧɵ ɬɪɢ ɡɨɧɵ ɫ ɪɚɡɥɢɱɧɨɣ ɛɚɥɥɶɧɨɫɬɶɸ – 8,9 ɢ 10 ɛɚɥɥɨɜ ɢ, ɝɞɟ ɩɨɥɨɜɢɧɚ 
ɝɨɪɨɞɚ ɩɟɪɟɜɟɞɟɧɚ ɢɡ ɞɟɜɹɬɢ ɜ ɜɨɫɶɦɢɛɚɥɥɶɧɭɸ ɡɨɧɭ [6]. 

ȼ ɫɜɹɡɢ ɫ ɪɚɫɲɢɪɟɧɢɟɦ ɬɟɪɪɢɬɨɪɢɢ ɝɨɪɨɞɚ ɛɵɥɚ ɫɨɫɬɚɜɥɟɧɚ ɤɚɪɬɚ ɤɨɦɩɥɟɤɫɧɨɝɨ 
ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɦɢɤɪɨɪɚɣɨɧɢɪɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɢ ɝɨɪɨɞɚ ɜ 1989 ɝ. [8]. ȼ ɷɬɨɣ ɪɚɛɨɬɟ 
ɜɵɞɟɥɟɧɵ ɱɟɬɵɪɟ ɡɨɧɵ: 8,9, ɢ ɛɨɥɟɟ 9 ɛɚɥɥɶɧɵɟ ɡɨɧɵ ɫɟɣɫɦɢɱɟɫɤɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ, ɚ ɬɚɤɠɟ 
ɡɨɧɚ ɜɥɢɹɧɢɹ ɪɚɡɥɨɦɚ; ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɡɨɧɚ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɜɥɢɹɧɢɹ ɂɫɫɵɤɚɬɢɧɫɤɨɝɨ 
ɪɚɡɥɨɦɚ, ɹɜɥɹɸɳɟɝɨɫɹ ɚɤɬɢɜɧɨɣ ɬɟɤɬɨɧɢɱɟɫɤɨɣ ɞɢɡɴɸɧɤɬɢɜɧɨɣ ɫɬɪɭɤɬɭɪɨɣ, 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɥɢɹɸɳɟɣ ɧɚ ɫɟɣɫɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɝɪɭɧɬɨɜ, ɫɥɚɝɚɸɳɢɯ ɡɨɧɭ ɪɚɡɥɨɦɚ. 
ȼɩɟɪɜɵɟ ɜ ɩɪɚɤɬɢɤɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɧɟɫɦɨɬɪɹ ɧɚ ɢɫɬɨɪɢɱɟɫɤɢ ɫɥɨɠɢɜɲɟɟɫɹ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ – 

ɪɚɫɩɨɥɨɠɟɧɢɟ  ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ  ɜ ɷɬɨɣ ɡɨɧɟ, ɩɪɢɧɹɬɚ ɪɟɤɨɦɟɧɞɚɰɢɹ ɩɨ ɡɚɩɪɟɳɟɧɢɸ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɧɚ ɷɬɨɣ ɬɟɪɪɢɬɨɪɢɢ. Ɂɨɧɚ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɜɥɢɹɧɢɹ 
ɂɫɫɵɤɚɬɢɧɫɤɨɝɨ ɪɚɡɥɨɦɚ 1,5 ɤɦ ɩɨ ɨɛɟ ɫɬɨɪɨɧɵ ɜɞɨɥɶ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ ɪɚɡɥɨɦɚ, ɜ ɩɪɟɞɟɥɚɯ 
ɤɨɬɨɪɨɣ ɜ ɝɪɭɧɬɚɯ ɜɨɡɦɨɠɧɵ ɩɪɨɹɜɥɟɧɢɹ ɨɫɬɚɬɨɱɧɵɯ ɞɟɮɨɪɦɚɰɢɣ.  

Parolay S. ɢ ɟɝɨ ɝɪɭɩɩɨɣ [26] ɩɪɨɜɟɞɟɧɵ ɪɚɛɨɬɵ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ 
ɪɟɡɨɧɚɧɫɧɵɯ ɱɚɫɬɨɬ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɲɭɦɚ, ɢɡɦɟɪɟɧɧɨɝɨ ɜɨɤɪɭɝ ɝ.Ȼɢɲɤɟɤ, ɧɚ ɨɫɧɨɜɟ ɦɟɬɨɞɚ 
ɇɚɤɚɦɭɪɵ [25] ɢ ɩɨɫɬɪɨɟɧɚ ɤɚɪɬɚ ɞɥɹ ɫɥɟɞɭɸɳɢɯ ɞɢɚɩɚɡɨɧɨɜ ɱɚɫɬɨɬ: 0,10-0,12; 0,12-0,14; 

0,14-0,16; 0,16-0,18; 0,18-0,20; 0,20-0,22; 0,22-0,24; 0,24-0,26; 0,26-0,28; 0,28-0,30; 0,30 0,5; 

0,5-0,7; 0,70-0,90; 0,90-1,10; 1,10-6,00. ɗɬɨɬ ɦɟɬɨɞ ɨɫɧɨɜɚɧ ɧɚ ɨɩɪɟɞɟɥɟɧɢɢ ɨɬɧɨɲɟɧɢɹ 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬ ɚɦɩɥɢɬɭɞɧɨɝɨ ɫɩɟɤɬɪɚ Ɏɭɪɶɟ ɫɦɟɳɟɧɢɣ ɝɪɭɧɬɚ ɢ 
ɩɨɡɜɨɥɹɟɬ ɢɫɫɥɟɞɨɜɚɬɶ ɥɢɲɶ ɩɪɢɩɨɜɟɪɯɧɨɫɬɧɵɣ ɫɥɨɣ ɡɟɦɧɨɣ ɤɨɪɵ. 

ȼ ɪɚɛɨɬɟ [22] ɩɪɢ ɨɰɟɧɤɟ ɫɟɣɫɦɢɱɧɨɫɬɢ ɩɪɟɞɥɚɝɚɟɬɫɹ ɭɱɢɬɵɜɚɬɶ ɜɥɢɹɧɢɟ ɝɪɭɧɬɨɜɵɯ 
ɭɫɥɨɜɢɣ. ɋɟɣɫɦɢɱɟɫɤɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɚ ɋɨɤɨɥɨɜɚ ɢ 
ɑɟɪɧɨɜɚ [27] ɧɚ ɨɫɧɨɜɟ ɚɦɩɥɢɬɭɞɧɨɝɨ ɫɩɟɤɬɪɚ Ɏɭɪɶɟ ɢ ɩɪɢɦɟɧɟɧɢɟɦ EMS-98 [24]. ɂɡ ɚɧɚɥɢɡɚ 
ɡɚɩɢɫɟɣ ɫɥɚɛɵɯ ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɜ 18 ɩɭɧɤɬɚɯ ɧɚɛɥɸɞɟɧɢɹ ɩɨ ɝ.Ȼɢɲɤɟɤ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɜ 
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ɫɟɜɟɪɧɨɣ ɱɚɫɬɢ ɝɨɪɨɞɚ ɚɦɩɥɢɬɭɞɵ ɡɚɩɢɫɢ ɤɨɥɟɛɚɧɢɣ ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɨɤɚɡɚɥɢɫɶ ɛɨɥɶɲɟ, ɱɟɦ ɜ 
ɸɠɧɨɣ ɱɚɫɬɢ. ɗɬɨ ɟɳɟ ɪɚɡ ɩɨɞɬɜɟɪɠɞɚɟɬ ɪɚɧɟɟ ɩɨɥɭɱɟɧɧɵɟ ɚɧɚɥɨɝɢɱɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨ 
ɤɨɦɩɥɟɤɫɧɨɣ ɤɚɪɬɟ ɫɟɣɫɦɨɦɢɤɪɨɪɚɣɨɧɢɪɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɢ ɝ.Ȼɢɲɤɟɤ [8]. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɵɲɟɩɪɢɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɪɚɛɨɬ ɩɨ ɫɟɣɫɦɢɱɟɫɤɨɦɭ 
ɦɢɤɪɨɪɚɣɨɧɢɪɨɜɚɧɢɸ ɜ Ʉɵɪɝɵɡɫɬɚɧɟ  ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɷɬɨɦ ɧɚɩɪɚɜɥɟɧɢɢ 
ɩɪɨɞɨɥɠɚɸɬɫɹ, ɩɪɢɱɟɦ ɫ ɲɢɪɨɤɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɧɠɟɧɟɪɧɨ-ɫɟɣɫɦɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ. 
Ⱥɜɬɨɪɵ ɫɱɢɬɚɸɬ, ɱɬɨ ɞɥɹ ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɭɥɭɱɲɟɧɢɹ ɞɚɥɶɧɟɣɲɢɯ ɪɚɛɨɬ ɩɨ ɫɟɣɫɦɢɱɟɫɤɨɦɭ 
ɦɢɤɪɨɪɚɣɨɧɢɪɨɜɚɧɢɸ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɜɢɜɚɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɫɢɥɶɧɵɦ ɞɜɢɠɟɧɢɹɦ. 

 

Ʌɢɬɟɪɚɬɭɪɚ 
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