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ɍȾɄ 621.317.08 

Ⱥ. ȼ. Ɋɭɞɢɤ1
 

ɆȺɌȿɆȺɌɂɑɇȺ ɆɈȾȿɅЬ ɉɈɏɂȻɈɄ ȺɄɋȿɅȿɊɈɆȿɌɊȱȼ 

ȻȿɁɉɅȺɌɎɈɊɆɇɈȲ ȱɇȿɊɐȱȺɅЬɇɈȲ ɇȺȼȱȽȺɐȱɃɇɈȲ  
ɋɂɋɌȿɆɂ  

1ɇɚɰɿɨɧɚɥɶɧɢɣ ɚɜɿɚɰɿɣɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ, Ʉɢʀɜ 

ɉɨɤɚɡɚɧɨ, ɳɨ ɦɨɞɟɥɶ ɩɨɯɢɛɨɤ ɛɟɡɩɥɚɬɮɨɪɦɧɨʀ ɿɧɟɪɰɿɚɥɶɧɨʀ ɧɚɜɿɝɚɰɿɣɧɨʀ ɫɢɫɬɟɦɢ (БІɇС) ɞɨɡɜɨɥɹє 

ɨɰɿɧɢɬɢ ɡɚɝɚɥɶɧɭ ɩɨɯɢɛɤɭ БІɇС ɡɚ ɡɚɞɚɧɢɦɢ ɩɨɯɢɛɤɚɦɢ ɚɤɫɟɥɟɪɨɦɟɬɪɿɜ ɬɚ ɝɿɪɨɫɤɨɩɿɜ ɚɛɨ ɪɨɡɜ’ɹɡɚɬɢ 

ɡɜɨɪɨɬɧɭ ɡɚɞɚɱɭ — ɜɢɫɭɧɭɬɢ ɜɢɦɨɝɢ ɞɨ ɿɧɟɪɰɿɚɥɶɧɢɯ ɫɟɧɫɨɪɿɜ ɡɚ ɭɦɨɜɢ ɡɚɞɚɧɨʀ ɬɨɱɧɨɫɬɿ БІɇС. Ɉɬɪɢ-

ɦɚɧɨ ɦɨɞɟɥɶ ɩɨɯɢɛɨɤ БІɇС, ɹɤɚ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɪɿɜɧɹɧɶ ɩɨɯɢɛɨɤ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɬɚ ɤɨɨɪɞɢ-

ɧɚɬ ɦɿɫɰɟɡɧɚɯɨɞɠɟɧɧɹ ɨɛ’єɤɬɚ. Ɇɨɞɟɥɶ ɩɨɯɢɛɨɤ БІɇС ɧɟɨɛɯɿɞɧɚ ɩɪɢ ɪɨɡɪɨɛɰɿ ɫɬɪɭɤɬɭɪɢ ɮɿɥɶɬɪɚ Кɚ-

ɥɦɚɧɚ ɞɥɹ ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱ ɤɨɦɩɥɟɤɫɭɜɚɧɧɹ БІɇС ɡ ɿɧɲɢɦɢ ɧɚɜɿɝɚɰɿɣɧɢɦɢ ɩɪɢɫɬɪɨɹɦɢ. ɇɚɜɟɞɟɧɨ 

ɭɡɚɝɚɥɶɧɟɧɭ ɛɥɨɤ-ɫɯɟɦɭ ɮɨɪɦɭɜɚɧɧɹ ɩɨɯɢɛɨɤ БІɇС ɩɿɞ ɱɚɫ ɜɢɡɧɚɱɟɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ɪɭɯɭ ɨɛ’єɤɬɚ, ɡɝɿɞɧɨ 

ɡ ɹɤɨɸ ɧɚ ɬɨɱɧɿɫɬɶ ɜɢɡɧɚɱɟɧɧɹ ɥɿɧɿɣɧɢɯ ɲɜɢɞɤɨɫɬɟɣ ɬɚ ɤɨɨɪɞɢɧɚɬ ɦɿɫɰɟɡɧɚɯɨɞɠɟɧɧɹ ɨɛ’єɤɬɚ ɜɩɥɢ-

ɜɚɸɬɶ ɩɨɯɢɛɤɢ ɨɪɿєɧɬɚɰɿʀ, ɚ ɜɟɥɢɱɢɧɚ ɩɨɯɢɛɨɤ БІɇС ɡɚɥɟɠɢɬɶ ɜɿɞ ɞɢɧɚɦɿɤɢ ɪɭɯɭ ɨɛ’єɤɬɚ. 

Ключові слова: ɛɟɡɩɥɚɬɮɨɪɦɧɚ ɿɧɟɪɰɿɚɥьɧɚ ɧɚɜɿɝɚɰɿɣɧɚ ɫɢɫɬɟɦɚ, ɚɤɫɟɥɟɪɨɦɟɬɪ, ɦɨɞɟɥь ɩɨɯɢɛɨɤ, 
ɩɪɢɫɤɨɪɟɧɧɹ, ɲɜɢɞɤɿɫɬь, ɫɢɫɬɟɦɚ ɤɨɨɪɞɢɧɚɬ. 

ȼɫɬɭɩ ɬɚ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɿ 

Іɞɟɚɥɶɧɢɦ ɪɟɠɢɦɨɦ (ɚɥɝɨɪɢɬɦɨɦ) ɪɨɛɨɬɢ ɛɟɡɩɥɚɬɮɨɪɦɧɨʀ ɿɧɟɪɰɿɚɥɶɧɨʀ ɧɚɜɿɝɚɰɿɣɧɨʀ ɫɢɫɬɟɦɢ 

(ȻІɇɋ) є ɬɚɤɢɣ ɪɟɠɢɦ, ɜ ɹɤɨɦɭ ɜɫɿ ʀʀ ɟɥɟɦɟɧɬɢ ɬɚ ɩɪɢɫɬɪɨʀ ɿɞɟɚɥɶɧɿ, ɬɨɛɬɨ ɧɟ ɦɚɸɬɶ ɿɧɫɬɪɭɦɟɧɬɚɥɶ-

ɧɢɯ ɩɨɯɢɛɨɤ, ɚ ɩɨɱɚɬɤɨɜɿ ɭɦɨɜɢ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɫɢɫɬɟɦɢ ɬɨɱɧɨ ɜɿɞɩɨɜɿɞɚɸɬɶ ɩɨɱɚɬɤɨɜɢɦ ɭɦɨɜɚɦ 

ɩɟɪɟɦɿɳɟɧɧɹ ɨɛ’єɤɬɚ. Ⱦɨɫɥɿɞɠɟɧɧɹ ɬɚɤɨɝɨ ɪɟɠɢɦɭ ɪɨɛɨɬɢ ɞɨɰɿɥɶɧɨ ɩɪɨɜɨɞɢɬɢ ɩɿɞ ɱɚɫ ɪɟɚɥɿɡɚɰɿʀ 
ɚɥɝɨɪɢɬɦɿɜ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ȻІɇɋ, ɹɤɿ ɡɜ’ɹɡɭɸɬɶ ɩɨɤɚɡɚɧɧɹ ɿɞɟɚɥɶɧɢɯ ɫɟɧɫɨɪɿɜ (ɚɤɫɟɥɟɪɨɦɟɬɪɿɜ ɬɚ 
ɝɿɪɨɫɤɨɩɿɜ) ɧɚ ɜɯɨɞɿ ɫɢɫɬɟɦɢ ɡ ɧɚɜɿɝɚɰɿɣɧɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɧɚ ɜɢɯɨɞɿ. ȼ ɪɟɚɥɶɧɢɯ ɭɦɨɜɚɯ ɿɧɟɪɰɿ-
ɚɥɶɧɿ ɫɟɧɫɨɪɢ ɦɚɸɬɶ ɩɨɯɢɛɤɢ ɪɿɡɧɨɝɨ ɪɨɞɭ, ɚ ɡɚɡɧɚɱɟɧɿ ɜɢɳɟ ɭɦɨɜɢ ɜɢɤɨɧɭɸɬɶɫɹ ɬɿɥɶɤɢ ɡ ɞɟɹɤɢɦ 

ɧɚɛɥɢɠɟɧɧɹɦ [1]. Ɂɛɭɪɟɧɢɦ ɪɟɠɢɦɨɦ (ɚɥɝɨɪɢɬɦɨɦ) ɪɨɛɨɬɢ ȻІɇɋ є ɬɚɤɢɣ ɪɟɠɢɦ, ɡɚ ɹɤɨɝɨ ʀʀ ɟɥɟɦɟɧɬɢ 

ɮɭɧɤɰɿɨɧɭɸɬɶ ɡ ɩɨɯɢɛɤɚɦɢ, ɚ ɩɨɱɚɬɤɨɜɿ ɭɦɨɜɢ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɫɢɫɬɟɦɢ ɧɟ ɜɿɞɩɨɜɿɞɚɸɬɶ ɩɨɱɚɬ-
ɤɨɜɢɦ ɭɦɨɜɚɦ ɩɟɪɟɦɿɳɟɧɧɹ ɨɛ’єɤɬɚ. Ɍɚɤɢɣ 

ɪɟɠɢɦ ɪɨɛɨɬɢ ȻІɇɋ ɜɿɞɪɿɡɧɹєɬɶɫɹ ɜɿɞ ɚɥɝɨɪɢɬ-
ɦɭ ɿɞɟɚɥɶɧɨʀ ɪɨɛɨɬɢ, ɬɨɦɭ ɧɚɜɿɝɚɰɿɣɧɿ ɩɚɪɚɦɟɬ-
ɪɢ ɜɢɡɧɚɱɚɸɬɶɫɹ ɫɢɫɬɟɦɨɸ ɡ ɩɨɯɢɛɤɚɦɢ. 
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Ɋɢɫ. 1. ɋɬɪɭɤɬɭɪɧɿ ɫɯɟɦɢ:  ɚ — ɮɨɪɦɭɜɚɧɧɹ ɦɨɞɟɥɿ  
ɩɨɯɢɛɨɤ ȻІɇɋ; ɛ — ɨɰɿɧɤɢ ɩɨɯɢɛɨɤ ȻІɇɋ 

Ɋɿɜɧɹɧɧɹɦɢ ɩɨɯɢɛɨɤ (ɚɛɨ ɪɿɜɧɹɧɧɹɦɢ ɩɨ-

ɦɢɥɨɤ) є ɪɿɜɧɹɧɧɹ ɞɥɹ ɜɿɞɯɢɥɟɧɧɹ ɡɦɿɧɧɢɯ, ɳɨ 

ɨɩɢɫɭɸɬɶ ɫɬɚɧ ȻІɇɋ, ɜɿɞ ʀɯ ɡɧɚɱɟɧɶ, ɳɨ ɜɢ-

ɡɧɚɱɚɸɬɶɫɹ ɪɿɜɧɹɧɧɹɦɢ ɿɞɟɚɥɶɧɨɝɨ ɪɟɠɢɦɭ 

ɪɨɛɨɬɢ, ɚ ʀɯ ɜɥɚɫɬɢɜɨɫɬɿ ɜɢɡɧɚɱɚɸɬɶ ɬɨɱɧɿɫɬɶ 

ɪɨɛɨɬɢ ɫɢɫɬɟɦɢ. Ⱦɚɧɿ ɪɿɜɧɹɧɧɹ ɜɢɡɧɚɱɚɸɬɶ 

ɫɬɿɣɤɿɫɬɶ ɪɨɛɨɬɢ ɫɢɫɬɟɦɢ ɜ ɰɿɥɨɦɭ ɬɚ ɜɫɬɚɧɨ-

ɜɥɸɸɬɶ ɜɡɚєɦɨɡɜ’ɹɡɨɤ ɦɿɠ ɩɨɯɢɛɤɚɦɢ ɟɥɟ-

ɦɟɧɬɿɜ ɫɢɫɬɟɦɢ ɬɚ ɧɟɬɨɱɧɨɫɬɹɦɢ ɡɚɞɚɜɚɧɧɹ 

ɩɨɱɚɬɤɨɜɢɯ ɭɦɨɜ ɿ ɩɨɯɢɛɤɚɦɢ ɜɢɡɧɚɱɟɧɧɹ ɧɚ-

ɜɿɝɚɰɿɣɧɢɯ ɩɚɪɚɦɟɬɪɿɜ. 

ɇɚ ɪɢɫ. 1ɚ ɩɨɤɚɡɚɧɚ ɫɬɪɭɤɬɭɪɧɚ ɫɯɟɦɚ ɮɨɪ-

ɦɭɜɚɧɧɹ ɦɨɞɟɥɿ ɩɨɯɢɛɨɤ ȻІɇɋ. Ɂɛɭɪɟɧɢɣ ɚɥɝɨ-

ɪɢɬɦ ɪɨɛɨɬɢ ȻІɇɋ ɜɿɞɪɿɡɧɹєɬɶɫɹ ɜɿɞ ɿɞɟɚɥɶɧɨɝɨ 

ɧɚɹɜɧɿɫɬɸ ɬɚɤɢɯ ɞɨɞɚɬɤɨɜɢɯ ɞɿɣ: ɩɨɯɢɛɨɤ ɝɿɪɨ-

ɫɤɨɩɿɜ  ɬɚ ɩɨɯɢɛɨɤ ɚɤɫɟɥɟɪɨɦɟɬɪɿɜ .  ωΔ aδ
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ȼɢɯɨɞɨɦ ɚɥɝɨɪɢɬɦɭ ɿɞɟɚɥɶɧɨʀ ɪɨɛɨɬɢ ȻІɇɋ є ɜɟɤɬɨɪɢ ɞɿɣɫɧɨʀ ɲɜɢɞɤɨɫɬɿ V ɬɚ ɤɨɨɪɞɢɧɚɬ ɦɿɫɰɟɡɧɚ-
ɯɨɞɠɟɧɧɹ ɨɛ’єɤɬɚ  S  ɜ ɡɟɦɧɿɣ ɫɢɫɬɟɦɿ ɤɨɨɪɞɢɧɚɬ, ɚ ɜɢɯɨɞɨɦ ɡɛɭɪɟɧɨɝɨ ɚɥɝɨɪɢɬɦɭ, ɜɿɞɩɨɜɿɞɧɨ, ɜɟɤ-

ɬɨɪɢ V
~

 ɬɚ S
~

 ɡ ɧɚɹɜɧɢɦɢ ɩɨɯɢɛɤɚɦɢ. Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɩɨɪɿɜɧɹɧɧɹ ɜɢɯɿɞɧɢɯ ɫɢɝɧɚɥɿɜ ɚɥɝɨɪɢɬɦɿɜ 

ɮɨɪɦɭɸɬɶɫɹ ɩɨɯɢɛɤɢ ȻІɇɋ  ɬɚ . VΔ SΔ
Ⱦɥɹ ɨɰɿɧɸɜɚɧɧɹ (ɬɚ ɦɨɞɟɥɸɜɚɧɧɹ) ɩɨɯɢɛɨɤ ȻІɇɋ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɫɯɟɦɚ, ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫ. 1ɛ, 

ɧɚ ɹɤɿɣ ɫɢɦɜɨɥɚɦɢ ɩ ɬɚ ω ɩɨɡɧɚɱɟɧɿ ɜɟɤɬɨɪɢ ɭɹɜɧɨɝɨ ɩɪɢɫɤɨɪɟɧɧɹ ɬɚ ɚɛɫɨɥɸɬɧɨʀ ɤɭɬɨɜɨʀ ɲɜɢɞɤɨɫɬɿ 
ɨɛ’єɤɬɚ, ɹɤɿ ɩɨɞɚɸɬɶɫɹ ɧɚ «ɿɞɟɚɥɶɧɢɣ» ɬɚ «ɡɛɭɪɟɧɢɣ» ɚɥɝɨɪɢɬɦɢ ɪɨɛɨɬɢ ȻІɇɋ. 

Ɋɨɡɜ’ɹɡɚɧɧɹ ɪɿɜɧɹɧɶ ɩɨɯɢɛɨɤ ɞɨɡɜɨɥɹє ɫɬɚɜɢɬɢ ɜɢɦɨɝɢ ɞɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɚɤɫɟɥɟɪɨɦɟɬɪɿɜ ȻІɇɋ, 

ɹɤɳɨ ɜɨɧɚ ɦɚє ɡɚɛɟɡɩɟɱɢɬɢ ɡɚɞɚɧɭ ɬɨɱɧɿɫɬɶ ɚɛɨ ɪɨɡɪɚɯɭɜɚɬɢ ɬɨɱɧɿɫɬɶ ɜɢɡɧɚɱɟɧɧɹ ɧɚɜɿɝɚɰɿɣɧɢɯ 

ɩɚɪɚɦɟɬɪɿɜ, ɹɤɳɨ ɡɚɞɚɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɟɥɟɦɟɧɬɿɜ. Ⱦɨɫɥɿɞɠɟɧɧɹ ɪɿɜɧɹɧɶ ɩɨɯɢɛɨɤ ɞɨɡɜɨɥɹє ɨɛґɪɭɧ-

ɬɨɜɚɧɨ ɩɪɨɜɟɫɬɢ ɜɢɛɿɪ ɚɥɝɨɪɢɬɦɭ ɪɨɛɨɬɢ ȻІɇɋ ɬɚ ɨɛґɪɭɧɬɭɜɚɬɢ ɞɨɩɭɫɬɢɦɿɫɬɶ ɬɢɯ ɚɛɨ ɿɧɲɢɯ ɫɩɪɨ-

ɳɟɧɶ. Ʉɪɿɦ ɬɨɝɨ, ɬɿɥɶɤɢ ɡɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɜɢɜɱɟɧɧɹ ɜɥɚɫɬɢɜɨɫɬɟɣ ɪɿɜɧɹɧɶ ɩɨɯɢɛɨɤ ɦɨɠɧɚ ɪɨɛɢɬɢ 

ɜɢɫɧɨɜɤɢ ɩɪɨ ɟɮɟɤɬɢɜɧɿɫɬɶ ɪɨɛɨɬɢ ȻІɇɋ ɬɚ ɧɟɨɛɯɿɞɧɿɫɬɶ ɤɨɪɟɝɭɜɚɧɧɹ ʀʀ ɩɚɪɚɦɟɬɪɿɜ [2]. 

Ⱦɨ ɫɤɥɚɞɭ ȻІɇɋ, ɹɤ ɩɪɚɜɢɥɨ, ɜɯɨɞɢɬɶ ɜɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ ɪɿɡɧɢɯ ɟɥɟɦɟɧɬɿɜ ɬɚ ɩɪɢɫɬɪɨʀɜ, ɤɨɠɧɢɣ ɡ 
ɹɤɢɯ ɜɧɨɫɢɬɶ ɩɨɯɢɛɤɭ ɜ ɪɨɛɨɬɭ ɫɢɫɬɟɦɢ. Ɉɞɧɚɤ, ɫɤɥɚɞɚɸɱɢ ɪɿɜɧɹɧɧɹ ɩɨɯɢɛɨɤ, ɧɚɦɚɝɚɸɬɶɫɹ ɧɟ 
ɜɜɨɞɢɬɢ ɞɨ ʀɯ ɫɤɥɚɞɭ ɹɤɨɦɨɝɚ ɛɿɥɶɲɭ ɤɿɥɶɤɿɫɬɶ ɩɨɯɢɛɨɤ ɨɤɪɟɦɢɯ ɟɥɟɦɟɧɬɿɜ, ɚ ɡɜɟɫɬɢ (ɡɚ ɦɨɠɥɢɜɿɫ-
ɬɸ) ɩɨɯɢɛɤɢ ɜɫɿɯ ɟɥɟɦɟɧɬɿɜ ɞɨ ɞɟɤɿɥɶɤɨɯ ɧɚɣɯɚɪɚɤɬɟɪɧɿɲɢɯ. Ɍɚɤɢɦɢ ɯɚɪɚɤɬɟɪɧɢɦɢ ɿɧɫɬɪɭɦɟɧɬɚɥɶ-

ɧɢɦɢ ɩɨɯɢɛɤɚɦɢ ɜ ȻІɇɋ є ɿɧɫɬɪɭɦɟɧɬɚɥɶɧɿ ɩɨɯɢɛɤɢ ʀʀ ɫɟɧɫɨɪɿɜ — ɚɤɫɟɥɟɪɨɦɟɬɪɿɜ ɬɚ ɝɿɪɨɫɤɨɩɿɜ. 

əɤɳɨ ɫɬɪɭɤɬɭɪɚ ȻІɇɋ ɧɟɡɦɿɧɧɚ, ɬɨ ɩɨɯɢɛɤɢ ɿɧɲɢɯ ʀʀ ɟɥɟɦɟɧɬɿɜ ɿ ɩɪɢɫɬɪɨʀɜ ɦɨɠɧɚ ɡɜɟɫɬɢ ɞɨ ɞɟɹɤɢɯ 

ɟɤɜɿɜɚɥɟɧɬɧɢɯ ɩɨɯɢɛɨɤ ɩɟɪɜɢɧɧɨʀ ɿɧɮɨɪɦɚɰɿʀ, ɬɨɛɬɨ ɞɨ ɩɨɯɢɛɨɤ ɱɭɬɥɢɜɢɯ ɟɥɟɦɟɧɬɿɜ (ɫɟɧɫɨɪɿɜ). 

Ⱥɤɫɟɥɟɪɨɦɟɬɪɢ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɜ ȻІɇɋ, є ɫɟɧɫɨɪɚɦɢ ɿɧɟɪɰɿɣɧɨɝɨ ɤɥɚɫɭ, ɜɢɛɢɪɚɸɱɢ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤɢ ɹɤɢɯ, ɧɟɨɛɯɿɞɧɨ ɜɪɚɯɨɜɭɜɚɬɢ ɜɢɦɨɝɢ ɞɨ ɬɨɱɧɿɫɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɢɫɬɟɦɢ. 

Ⱥɧɚɥɿɡ ɩɨɯɢɛɨɤ ȻІɇɋ ɛɚɡɭєɬɶɫɹ ɧɚ ɪɨɡɜ’ɹɡɚɧɧɿ ɪɿɜɧɹɧɶ ɩɨɯɢɛɨɤ, ɱɚɫɬɨ ɡɚɩɢɫɚɧɢɯ ɭ ɮɨɪɦɿ ɪɿɜ-

ɧɹɧɶ ɭ ɜɚɪɿɚɰɿɹɯ [3], ɳɨ є ɥɿɧɟɚɪɢɡɨɜɚɧɢɦɢ ɪɿɜɧɹɧɧɹɦɢ ɩɟɪɲɨɝɨ ɧɚɛɥɢɠɟɧɧɹ ɜɿɞɧɨɫɧɨ ɡɛɭɪɟɧɶ, ɹɤɿ 
ɞɿɸɬɶ ɧɚ ɫɢɫɬɟɦɭ. Ɍɚɤɿ ɪɿɜɧɹɧɧɹ ɜɢɜɨɞɹɬɶ ɚɛɨ ɮɨɪɦɚɥɶɧɨɸ ɜɚɪɿɚɰɿєɸ ɚɥɝɨɪɢɬɦɿɜ ɿɞɟɚɥɶɧɨʀ ɪɨɛɨɬɢ 

ȻІɇɋ, ɚɛɨ ɩɿɞɫɬɚɧɨɜɤɨɸ ɞɨ ɚɥɝɨɪɢɬɦɿɜ ɡɚɦɿɫɬɶ ɧɟɡɚɥɟɠɧɢɯ ɡɦɿɧɧɢɯ ɫɭɦɢ ɫɚɦɨʀ ɡɦɿɧɧɨʀ ɬɚ ʀʀ ɩɪɢɪɨ-

ɫɬɭ. Ɂ ɨɬɪɢɦɚɧɢɯ ɫɩɿɜɜɿɞɧɨɲɟɧɶ ɜɿɞɧɿɦɚɸɬɶ ɚɥɝɨɪɢɬɦ ɿɞɟɚɥɶɧɨʀ ɪɨɛɨɬɢ (ɪɢɫ. 1) ɬɚ ɧɟɯɬɭɸɬɶ ɤɜɚɞ-

ɪɚɬɚɦɢ ɩɪɢɪɨɫɬɿɜ ɬɚ ʀɯ ɞɨɛɭɬɤɚɦɢ (ɹɤ ɜɟɥɢɱɢɧɚɦɢ ɞɪɭɝɨɝɨ ɩɨɪɹɞɤɭ ɦɚɥɨɫɬɿ). 
ȼ ɡɚɝɚɥɶɧɨɦɭ ɜɢɩɚɞɤɭ ɨɬɪɢɦɭɸɬɶ ɧɟɨɞɧɨɪɿɞɧɿ ɥɿɧɿɣɧɿ ɞɢɮɟɪɟɧɰɿɚɥɶɧɿ ɪɿɜɧɹɧɧɹ ɞɟɜ’ɹɬɨɝɨ ɩɨ-

ɪɹɞɤɭ ɡɿ ɡɦɿɧɧɢɦɢ ɤɨɟɮɿɰɿєɧɬɚɦɢ, ɬɨɦɭ ɳɨ ɜ ɪɟɡɭɥɶɬɚɬɿ ɪɨɡɜ’ɹɡɚɧɧɹ ɧɚɜɿɝɚɰɿɣɧɨʀ ɡɚɞɚɱɿ ɦɚє ɛɭɬɢ 

ɜɢɡɧɚɱɟɧɢɣ ɪɨɡɲɢɪɟɧɢɣ ɜɟɤɬɨɪ ɫɬɚɧɭ ɦɨɛɿɥɶɧɨɝɨ ɨɛ’єɤɬɚ ɉ, ɹɤɢɣ ɜ ɿɧɟɪɰɿɚɥɶɧɿɣ ɝɟɨɰɟɧɬɪɢɱɧɿɣ 

ɫɢɫɬɟɦɿ ɤɨɨɪɞɢɧɚɬ ɦɨɠɧɚ ɩɪɟɞɫɬɚɜɢɬɢ ɭ ɜɢɝɥɹɞɿ [4] 

,
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x, ,yɞɟ z
 — ɤɨɨɪɞɢɧɚɬɢ ɦɨɛɿɥɶɧɨɝɨ ɨɛ’єɤɬɚ; , ,α β χ— ɤɭɬɢ ɤɭɪɫɭ, ɬɚɧɝɚɠɭ ɬɚ ɤɪɟɧɭ; , ,x y zV V V — 

ɫɤɥɚɞɨɜɿ ɜɟɤɬɨɪɚ ɲɜɢɞɤɨɫɬɿ ɦɨɛɿɥɶɧɨɝɨ ɨɛ’єɤɬɚ; t — ɩɨɬɨɱɧɢɣ ɱɚɫ (ɜ ɞɟɹɤɿɣ ɱɚɫɨɜɿɣ ɲɤɚɥɿ). 
ȿɥɟɦɟɧɬɢ ɜɟɤɬɨɪɚ ɫɬɚɧɭ ɉ ɧɟ ɦɨɠɧɚ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɜɢɦɿɪɹɬɢ ɡɚ ɞɨɩɨɦɨɝɨɸ ɪɚɞɿɨɟɥɟɤɬɪɨɧɧɢɯ 

ɡɚɫɨɛɿɜ. əɤɳɨ ɞɥɹ ɧɚɜɿɝɚɰɿʀ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɩɚɪɚɦɟɬɪɢ ɪɚɞɿɨɫɢɝɧɚɥɭ (ɱɚɫ ɡɚɬɪɢɦɤɢ ɚɛɨ ɞɨɩɥɟ-
ɪɿɜɫɶɤɢɣ ɡɫɭɜ ɱɚɫɬɨɬɢ), ɬɨ ɜɢɦɿɪɸɜɚɧɢɣ ɞɥɹ ɧɚɜɿɝɚɰɿʀ ɩɚɪɚɦɟɬɪ ɫɢɝɧɚɥɭ ɧɨɫɢɬɶ ɧɚɡɜɭ ɪɚɞɿɨɧɚɜɿɝɚ-
ɰɿɣɧɨɝɨ, ɚ ɜɿɞɩɨɜɿɞɧɢɣ ɣɨɦɭ ɝɟɨɦɟɬɪɢɱɧɢɣ ɩɚɪɚɦɟɬɪ — ɧɚɜɿɝɚɰɿɣɧɨɝɨ [5]. 

Меɬɨю ɫɬаɬɬі є ɪɨɡɪɨɛɤɚ ɦɚɬɟɦɚɬɢɱɧɨʀ ɦɨɞɟɥɿ ɬɚ ɭɡɚɝɚɥɶɧɟɧɨʀ ɛɥɨɤ-ɫɯɟɦɢ ɮɨɪɦɭɜɚɧɧɹ ɩɨɯɢ-

ɛɨɤ ȻІɇɋ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ɪɭɯɭ ɨɛ’єɤɬɚ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɱɢɧɧɢɤɿɜ, ɳɨ ɜɩɥɢɜɚɸɬɶ ɧɚ ɬɨɱ-

ɧɿɫɬɶ ɜɢɡɧɚɱɟɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ɪɭɯɭ. 

Ⱦɥɹ ɰɶɨɝɨ ɧɟɨɛɯɿɞɧɨ: 

1) ɨɬɪɢɦɚɬɢ ɦɨɞɟɥɶ ɩɨɯɢɛɨɤ ȻІɇɋ ɧɚ ɨɫɧɨɜɿ ɪɿɜɧɹɧɶ ɩɨɯɢɛɨɤ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɬɚ ɤɨ-

ɨɪɞɢɧɚɬ ɦɿɫɰɟɡɧɚɯɨɞɠɟɧɧɹ ɨɛ’єɤɬɚ; 
2) ɪɨɡɪɨɛɢɬɢ ɭɡɚɝɚɥɶɧɟɧɭ ɛɥɨɤ-ɫɯɟɦɭ ɮɨɪɦɭɜɚɧɧɹ ɩɨɯɢɛɨɤ ȻІɇɋ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɩɚɪɚɦɟɬɪɿɜ 

ɪɭɯɭ ɨɛ’єɤɬɚ ɬɚ ɜɢɹɜɢɬɢ ɱɢɧɧɢɤɢ, ɳɨ ɜɩɥɢɜɚɸɬɶ ɧɚ ɬɨɱɧɿɫɬɶ ɜɢɡɧɚɱɟɧɧɹ ɥɿɧɿɣɧɢɯ ɲɜɢɞɤɨɫɬɟɣ ɬɚ 
ɤɨɨɪɞɢɧɚɬ ɦɿɫɰɟɡɧɚɯɨɞɠɟɧɧɹ ɨɛ’єɤɬɚ. 

Ɋɨɡɜ’яɡɚɧɧя ɩɨɫɬɚɜɥɟɧɨʀ ɡɚɞɚɱɿ 

ȼ ɿɧɟɪɰɿɚɥɶɧɿɣ ɧɚɜɿɝɚɰɿʀ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɬɚɤɿ ɫɢɫɬɟɦɢ ɤɨɨɪɞɢɧɚɬ: 
1. Іɧɟɪɰɿɚɥɶɧɚ ɫɢɫɬɟɦɚ ɤɨɨɪɞɢɧɚɬ і (inertial frame), ɩɨɱɚɬɨɤ ɹɤɨʀ ɡɛɿɝɚєɬɶɫɹ ɡ ɰɟɧɬɪɨɦ Ɂɟɦɥɿ, ɚ 

ɩɥɨɳɢɧɚ OiXiYi ɥɟɠɢɬɶ ɜ ɩɥɨɳɢɧɿ ɟɤɜɚɬɨɪɚ Ɂɟɦɥɿ. ȼɿɫɶ OiXi ɫɩɪɹɦɨɜɚɧɚ ɞɨ ɬɨɱɤɢ ɜɟɫɧɹɧɨɝɨ ɪɿɜɧɨ-
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ɞɟɧɧɹ, ɜɿɫɶ OiZi ɫɩɪɹɦɨɜɚɧɚ ɞɨ ɩɿɜɧɿɱɧɨɝɨ ɩɨɥɸɫɭ, ɚ ɜɿɫɶ OiYi ɞɨɩɨɜɧɸє ɞɜɿ ɩɨɩɟɪɟɞɧɿ ɞɨ ɩɪɚɜɨʀ 
ɫɢɫɬɟɦɢ ɤɨɨɪɞɢɧɚɬ. 

2. Ɂɟɦɧɚ ɫɢɫɬɟɦɚ ɤɨɨɪɞɢɧɚɬ е, ɰɟɧɬɪ ɹɤɨʀ ɪɨɡɬɚɲɨɜɚɧɢɣ ɜ ɰɟɧɬɪɿ Ɂɟɦɥɿ, ɚ ɩɥɨɳɢɧɚ OеXеYе ɡɛɿɝɚ-
єɬɶɫɹ ɡ ɩɥɨɳɢɧɨɸ ɟɤɜɚɬɨɪɚ. ȼɿɫɶ OеXе ɫɩɪɹɦɨɜɚɧɚ ɜ ɩɥɨɳɢɧɿ Ƚɪɢɧɜɿɱɫɶɤɨɝɨ ɦɟɪɢɞɿɚɧɭ, ɜɿɫɶ OеZе 

— ɜɡɞɨɜɠ ɨɫɿ ɨɛɟɪɬɚɧɧɹ Ɂɟɦɥɿ ɞɨ ɩɿɜɧɿɱɧɨɝɨ ɩɨɥɸɫɭ, ɚ ɜɿɫɶ OеYе ɞɨɩɨɜɧɸє ɞɜɿ ɩɨɩɟɪɟɞɧɿ ɞɨ ɩɪɚɜɨʀ 
ɫɢɫɬɟɦɢ ɤɨɨɪɞɢɧɚɬ. ɋɢɫɬɟɦɚ ɤɨɨɪɞɢɧɚɬ OеXеYеZе ɨɛɟɪɬɚєɬɶɫɹ ɜɿɞɧɨɫɧɨ ɿɧɟɪɰɿɚɥɶɧɨʀ ɫɢɫɬɟɦɢ 

OіXіYіZі ɡ ɤɭɬɨɜɨɸ ɲɜɢɞɤɿɫɬɸ ɞɨɛɨɜɨɝɨ ɨɛɟɪɬɚɧɧɹ Ɂɟɦɥɿ. ɉɪɨɟɤɰɿʀ ɜɟɤɬɨɪɚ ɤɭɬɨɜɨʀ ɲɜɢɞɤɨɫɬɿ ɞɨ-

ɛɨɜɨɝɨ ɨɛɟɪɬɚɧɧɹ Ɂɟɦɥɿ ɧɚ ɨɫɿ ɿɧɟɪɰɿɚɥɶɧɨʀ ɡɟɦɧɨʀ ɫɢɫɬɟɦɢ ɤɨɨɪɞɢɧɚɬ ɜɢɡɧɚɱɚɸɬɶɫɹ ɬɚɤɢɦ ɱɢɧɨɦ: 
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ɍ ɬɚɤɿɣ ɿɧɞɟɤɫɧɿɣ ɮɨɪɦɿ ɡɚɩɢɫɭ ɜɟɤɬɨɪɿɜ [6] ɜɟɪɯɧɿɣ ɿɧɞɟɤɫ ɩɨɡɧɚɱɚє ɧɚɣɦɟɧɭɜɚɧɧɹ ɫɢɫɬɟɦɢ ɤɨ-

ɨɪɞɢɧɚɬ, ɜ ɹɤɿɣ ɡɚɞɚɧɿ ɩɪɨɟɤɰɿʀ ɰɶɨɝɨ ɜɟɤɬɨɪɚ, ɚ ɞɜɚ ɧɢɠɧɿɯ, ɜɿɞɩɨɜɿɞɧɨ, ɜɢɡɧɚɱɚɸɬɶ ɪɭɯ ɨɞɧɿєʀ ɫɢɫ-
ɬɟɦɢ ɤɨɨɪɞɢɧɚɬ (ɞɪɭɝɢɣ ɿɧɞɟɤɫ) ɜɿɞɧɨɫɧɨ ɞɪɭɝɨʀ (ɩɟɪɲɢɣ ɿɧɞɟɤɫ). ɋɢɦɜɨɥɨɦ  ɩɨɡɧɚɱɢɦɨ ɦɚɬɪɢ-

ɰɸ ɧɚɩɪɹɦɧɢɯ ɤɨɫɢɧɭɫɿɜ ɩɪɢ ɩɟɪɟɯɨɞɿ ɜɿɞ ɫɢɫɬɟɦɢ ɤɨɨɪɞɢɧɚɬ і ɞɨ ɫɢɫɬɟɦɢ ɤɨɨɪɞɢɧɚɬ е. 
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3. Ƚɟɨɝɪɚɮɿɱɧɚ ɫɢɫɬɟɦɚ ɤɨɨɪɞɢɧɚɬ g (ɿɧɲɚ ɧɚɡɜɚ — ɧɨɪɦɚɥɶɧɚ ɫɢɫɬɟɦɚ ɤɨɨɪɞɢɧɚɬ, ɜ ɚɧɝɥɨɦɨɜ-

ɧɿɣ ɥɿɬɟɪɚɬɭɪɿ — Local Navigation Frame) OXgYgZg ɨɪɿєɧɬɨɜɚɧɚ ɬɚɤɢɦ ɱɢɧɨɦ: ɜɿɫɶ OXg ɫɩɪɹɦɨɜɚɧɚ 
ɡɚ ɞɨɬɢɱɧɨɸ ɞɨ ɦɟɪɢɞɿɚɧɭ ɧɚ ɩɿɜɧɿɱ, ɜɿɫɶ OYg — ɜɡɞɨɜɠ ɞɿɣɫɧɨʀ ɜɟɪɬɢɤɚɥɿ ɞɨɜɟɪɯɭ, ɜɿɫɶ OZg — ɡɚ 
ɞɨɬɢɱɧɨɸ ɞɨ ɩɚɪɚɥɟɥɿ ɧɚ ɫɯɿɞ. ɉɨɱɚɬɨɤ ɫɢɫɬɟɦɢ ɤɨɨɪɞɢɧɚɬ Ɉ ɡɛɿɝɚєɬɶɫɹ ɡ ɰɟɧɬɪɨɦ ɦɚɫ ɦɨɛɿɥɶɧɨɝɨ 

ɨɛ’єɤɬɚ, ɬɨɦɭ ɬɚɤɭ ɫɢɫɬɟɦɭ ɤɨɨɪɞɢɧɚɬ ɳɟ ɧɚɡɢɜɚɸɬɶ ɫɭɩɪɨɜɿɞɧɨɸ. 

Ɇɚɬɪɢɰɹ ɩɟɪɟɯɨɞɭ ɜɿɞ ɡɟɦɧɨʀ ɫɢɫɬɟɦɢ ɤɨɨɪɞɢɧɚɬ е ɞɨ ɝɟɨɝɪɚɮɿɱɧɨʀ g ɦɚє ɜɢɝɥɹɞ 
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ɞɟ В ɬɚ L — ɜɿɞɩɨɜɿɞɧɨ, ɲɢɪɨɬɚ ɬɚ ɞɨɜɝɨɬɚ.  
4. Ɂɜ’ɹɡɚɧɚ ɫɢɫɬɟɦɚ ɤɨɨɪɞɢɧɚɬ OXYZ ɩɨɡɧɚɱɚєɬɶɫɹ ɫɢɦɜɨɥɨɦ b (ɜɿɞ ɚɧɝɥɿɣɫɶɤɨɝɨ ɬɟɪɦɿɧɭ “body”) ɿ є 

ɪɭɯɨɦɨɸ ɫɢɫɬɟɦɨɸ ɤɨɨɪɞɢɧɚɬ, ɨɫɹɦɢ ɹɤɨʀ є ɩɨɜɡɞɨɜɠɧɹ ɜɿɫɶ OX, ɧɨɪɦɚɥɶɧɚ ɜɿɫɶ OY ɬɚ ɩɨɩɟɪɟɱɧɚ ɜɿɫɶ 
OZ, ɡɚɮɿɤɫɨɜɚɧɿ ɜɿɞɧɨɫɧɨ ɦɨɛɿɥɶɧɨɝɨ ɨɛ’єɤɬɚ. Ɇɚɬɪɢɰɸ 

ɩɟɪɟɯɨɞɿɜ ɜɿɞ ɝɟɨɝɪɚɮɿɱɧɨʀ ɫɢɫɬɟɦɢ ɤɨɨɪɞɢɧɚɬ ɞɨ 

ɡɜ’ɹɡɚɧɨʀ ɩɨɡɧɚɱɚɸɬɶ ɫɢɦɜɨɥɨɦ . 

9 

b
gC

ɋɯɟɦɚ ɩɟɪɟɯɨɞɿɜ ɦɿɠ ɪɨɡɝɥɹɧɭɬɢɦɢ ɱɨɬɢɪɦɚ ɫɢɫ-
ɬɟɦɚɦɢ ɤɨɨɪɞɢɧɚɬ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫ. 2, ɡɚ ɹɤɢɦ ɦɨɠɧɚ 

ɫɤɥɚɫɬɢ ɬɚɤɿ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ: 

 

Ɋɢɫ. 2. ɋɯɟɦɚ ɩɟɪɟɯɨɞɿɜ ɦɿɠ ɫɢɫɬɟɦɚɦɢ ɤɨɨɪɞɢɧɚɬ 

  (1) ; ; ; ; ,
gi e g e b b g b b g e b b g e b g b

ie ie ie e ie eg g eg ie g e ie ib g e ie g eg gbC C C C C C Cω = ω ω = ω ω = ω ω = ω ω = ω + ω + ω

ɩɪɢ ɰɶɨɦɭ ɨɫɬɚɧɧє ɡ ɰɢɯ ɪɿɜɧɹɧɶ ɯɚɪɚɤɬɟɪɢɡɭє ɩɨɤɚɡɚɧɧɹ ɿɞɟɚɥɶɧɢɯ ɝɿɪɨɫɤɨɩɿɜ [7]. 

Шɜɢɞɤɨɫɬɿ ɬɚ ɤɨɨɪɞɢɧɚɬɢ ɜ ȻІɇɋ ɜɢɡɧɚɱɚɸɬɶɫɹ ɿɧɬɟɝɪɭɜɚɧɧɹɦ ɫɢɝɧɚɥɿɜ ɚɤɫɟɥɟɪɨɦɟɬɪɿɜ, ɩɟɪɟ-
ɪɚɯɨɜɚɧɢɯ ɞɨ ɝɟɨɝɪɚɮɿɱɧɨʀ ɫɢɫɬɟɦɢ ɤɨɨɪɞɢɧɚɬ g. ȼɿɞɩɨɜɿɞɧɨ ɞɨ ɬɟɨɪɟɦɢ Ʉɨɪɢɨɥɿɫɚ ɚɛɫɨɥɸɬɧɟ 
ɩɪɢɫɤɨɪɟɧɧɹ ɨɛ’єɤɬɚ ɜ ɝɟɨɝɪɚɮɿɱɧɿɣ ɫɢɫɬɟɦɿ ɤɨɨɪɞɢɧɚɬ ɦɚє ɜɢɝɥɹɞ 

,
g g g g
ig ie ega a a c= + +  (2)  

ɞɟ 
g g g

ie ie iga ⎡ ⎤ ⎡ ⎤= ω × ω ×⎣ ⎦ ⎣ ⎦
g

ie r
 
— ɩɟɪɟɧɨɫɧɟ ɩɪɢɫɤɨɪɟɧɧɹ; g g g g

eg eg ega v veg
⎡ ⎤= + ω ×⎣ ⎦  

— ɜɿɞɧɨɫɧɟ ɩɪɢɫɤɨ-

ɪɟɧɧɹ; 2
gg g
ie egc ⎡ ⎤= ω ×⎣ ⎦v — ɤɨɪɢɨɥɿɫɨɜɟ ɩɪɢɫɤɨɪɟɧɧɹ; 

g
egv — ɜɟɤɬɨɪ ɥɿɧɿɣɧɨʀ ɲɜɢɞɤɨɫɬɿ ɝɟɨɝɪɚɮɿɱ-

ɧɨʀ ɫɢɫɬɟɦɢ ɤɨɨɪɞɢɧɚɬ, ɡɚɞɚɧɢɣ ɫɜɨʀɦɢ ɩɪɨɟɤɰɿɹɦɢ ɜ ɝɟɨɝɪɚɮɿɱɧɿɣ ɫɢɫɬɟɦɿ ɤɨɨɪɞɢɧɚɬ; g
igr — ɪɚ-

ɞɿɭɫ-ɜɟɤɬɨɪ ɜɟɪɲɢɧɢ ɫɢɫɬɟɦɢ ɤɨɨɪɞɢɧɚɬ g; [ ]×ωg
ie

g
eg ɬɚ ⎡ ⎤ω ×⎣ ⎦  — ɤɨɫɨɫɢɦɟɬɪɢɱɧɿ ɦɚɬɪɢɰɿ, ɹɤɿ 

ɜɿɞɩɨɜɿɞɚɸɬɶ ɩɪɨɟɤɰɿɹɦ ɜɟɤɬɨɪɿɜ ɚɛɫɨɥɸɬɧɨʀ ɤɭɬɨɜɨʀ ɲɜɢɞɤɨɫɬɿ ɡɟɦɧɨʀ е ɬɚ ɝɟɨɝɪɚɮɿɱɧɨʀ g ɫɢɫ-

ɬɟɦ ɤɨɨɪɞɢɧɚɬ:  
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g g g g
ie z ie y eg z eg y

g g g g g g
ie ie z ie x eg eg z eg x

g g g g
ie y ie x eg y eg x

−ω ω −ω ω

ω = ω −ω ω = ω −ω

−ω ω −ω ω

, .    (3) 

ɉɟɪɟɧɨɫɧɟ ɩɪɢɫɤɨɪɟɧɧɹ  ɫɤɥɚɞɚєɬɶɫɹ ɡ ɩɪɢɫɤɨɪɟɧɧɹɦ ɫɢɥɢ ɬɹɠɿɧɧɹ Ɂɟɦɥɿ , ɜ ɪɟɡɭɥɶɬɚɬɿ 

ɱɨɝɨ ɭɬɜɨɪɸєɬɶɫɹ ɜɟɤɬɨɪ ɩɪɢɫɤɨɪɟɧɧɹ ɫɢɥɢ ɬɹɠɿɧɧɹ . 

g
iea gg′

gag gg
ie

g ′+=
əɤɳɨ ɫɤɥɚɫɬɢ ɜɟɤɬɨɪɢ ɚɛɫɨɥɸɬɧɨɝɨ ɩɪɢɫɤɨɪɟɧɧɹ ɬɚ ɩɪɢɫɤɨɪɟɧɧɹ ɫɢɥɢ ɬɹɠɿɧɧɹ, ɨɬɪɢɦɚєɦɨ ɜɟɤ-

ɬɨɪ ɭɹɜɧɨɝɨ ɩɪɢɫɤɨɪɟɧɧɹ ɜ ɝɟɨɝɪɚɮɿɱɧɿɣ ɫɢɫɬɟɦɿ ɤɨɨɪɞɢɧɚɬ: 

 2 .
g gg g g g
ig eg eg eg ie egn v v v g⎡ ⎤⎡ ⎤= + ω × + ω × +⎣ ⎦ ⎣ ⎦

g
     (4) 

ɇɚɩɪɹɦɨɤ ɜɿɞɯɢɥɟɧɧɹ ɱɭɬɥɢɜɨɝɨ ɟɥɟɦɟɧɬɚ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɚɤɫɟɥɟɪɨɦɟɬɪɚ ɩɿɞ ɞɿєɸ ɩɨɡɢɬɢɜɧɨ 

ɫɩɪɹɦɨɜɚɧɨɝɨ ɞɨɜɟɪɯɭ ɩɪɢɫɤɨɪɟɧɧɹ ɪɭɯɭ ɬɚ ɩɪɢɫɤɨɪɟɧɧɹ ɫɢɥɢ ɬɹɠɿɧɧɹ ɡɛɿɝɚɸɬɶɫɹ, ɬɨɦɭ ɣ ɡɧɚɤɢ 

ɚɛɫɨɥɸɬɧɨɝɨ ɩɪɢɫɤɨɪɟɧɧɹ ɦɨɛɿɥɶɧɨɝɨ ɨɛ’єɤɬɚ ɬɚ ɩɪɢɫɤɨɪɟɧɧɹ ɫɢɥɢ ɬɹɠɿɧɧɹ ɨɞɧɚɤɨɜɿ. əɤɳɨ ɡɧɟɯ-

ɬɭɜɚɬɢ ɜɿɞɯɢɥɟɧɧɹɦɢ ɥɿɧɿɣ ɫɯɢɥɭ, ɬɨ ɜɟɤɬɨɪ ɩɪɢɫɤɨɪɟɧɧɹ ɫɢɥɢ ɬɹɠɿɧɧɹ ɫɩɪɹɦɨɜɚɧɢɣ ɜɡɞɨɜɠ ɝɟɨɞɟ-

ɡɢɱɧɨʀ ɜɟɪɬɢɤɚɥɿ, ɚ ɣɨɝɨ ɩɪɨɟɤɰɿʀ ɜɢɡɧɚɱɚɸɬɶɫɹ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹɦ .gg
T

g
y

g 00=  

Ɂɿ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ (4) ɦɨɠɧɚ ɜɢɪɚɡɢɬɢ ɥɿɧɿɣɧɟ ɩɪɢɫɤɨɪɟɧɧɹ (ɩɨɯɿɞɧɭ ɡɚ ɱɚɫɨɦ ɜɿɞ ɥɿɧɿɣɧɨʀ ɲɜɢ-

ɞɤɨɫɬɿ) ɩɟɪɟɦɿɳɟɧɧɹ ɜɟɪɲɢɧɢ ɝɟɨɝɪɚɮɿɱɧɨɝɨ ɬɪɢɝɪɚɧɧɢɤɚ g ɜɿɞɧɨɫɧɨ ɡɟɦɧɨʀ ɫɢɫɬɟɦɢ ɤɨɨɪɞɢɧɚɬ е:  

 ( )2 ,
g gg g b g g

eg eg ig eg ie egbn v C n v g⎡ ⎤⎡ ⎤= = − ω × + ω × −⎣ ⎦ ⎣ ⎦
g     (5) 

ɞɟ g
bC — ɦɚɬɪɢɰɹ ɩɟɪɟɯɨɞɿɜ ɜɿɞ ɡɜ’ɹɡɚɧɨʀ ɫɢɫɬɟɦɢ ɤɨɨɪɞɢɧɚɬ b ɞɨ ɝɟɨɝɪɚɮɿɱɧɨʀ ɫɢɫɬɟɦɢ ɤɨɨɪɞɢɧɚɬ g; 

;  
g
eg

e
ie

g
e

b
ig nnCn += g

eC — ɦɚɬɪɢɰɹ ɩɟɪɟɯɨɞɿɜ ɜɿɞ ɡɟɦɧɨʀ ɫɢɫɬɟɦɢ ɤɨɨɪɞɢɧɚɬ ɞɨ ɝɟɨɝɪɚɮɿɱɧɨʀ.  
əɤɳɨ ɜɡɹɬɢ ɞɨ ɭɜɚɝɢ, ɳɨ ɜɟɥɢɱɢɧɢ, ɹɤɿ ɜɯɨɞɹɬɶ ɞɨ ɪɿɜɧɹɧɧɹ (5), ɨɛɱɢɫɥɸɸɬɶɫɹ ɡ ɩɨɯɢɛɤɚɦɢ, ɬɨ 

ɰɟ ɪɿɜɧɹɧɧɹ ɦɨɠɧɚ ɡɚɩɢɫɚɬɢ ɬɚɤɢɦ ɱɢɧɨɦ: 

 ( )2 .
g gg g b g g g

eg eg ig eg ie egbn v C n v g⎡ ⎤⎡ ⎤= = − ω × + ω × −⎣ ⎦ ⎣ ⎦  (6) 

əɤɳɨ ɡ ɪɿɜɧɹɧɧɹ (6) ɜɿɞɧɹɬɢ ɪɿɜɧɹɧɧɹ ɿɞɟɚɥɶɧɨʀ ɪɨɛɨɬɢ (5), ɨɬɪɢɦɚєɦɨ: 

 ( ) ( )2 2 .
g g g gg g b b g g g g g

eg eg ig ig eg ie eg eg ie egb bn v C n C n v v g⎡ ⎤ ⎡ ⎤⎡ ⎤ ⎡ ⎤Δ = Δ = − − Δω × + Δω × − ω × + ω × Δ − Δ⎣ ⎦ ⎣ ⎦⎣ ⎦ ⎣ ⎦  (7) 

ɉɨɥɨɠɟɧɧɹ ɫɢɫɬɟɦɢ ɤɨɨɪɞɢɧɚɬ  ɜɿɞɧɨɫɧɨ g ɡɚɞɚ-
єɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɤɭɬɿɜ ȿɣɥɟɪɚ  ɬɚ ɦɚɬɪɢɰɿ 

g~

χβα ,,

ɧɚɩɪɹɦɧɢɯ ɤɨɫɢɧɭɫɿɜ g~

 

Ɋɢɫ. 3. ȼɡɚєɦɧɟ ɪɨɡɬɚɲɭɜɚɧɧɹ ɫɢɫɬɟɦ ɤɨɨɪɞɢɧɚɬ

gC  (ɪɢɫ. 3), ɡɜɿɞɤɢ ɨɬɪɢɦɭɸɬɶ 

ɦɚɬɪɢɱɧɟ ɪɿɜɧɹɧɧɹ, ɳɨ ɡɜ’ɹɡɭє ɦɚɬɪɢɰɸ ɩɟɪɟɬɜɨɪɟɧɧɹ 

ɜ «ɿɞɟɚɥɶɧɨɦɭ» ɪɟɠɢɦɿ ɪɨɛɨɬɢ ɡ ɪɨɡɪɚɯɭɧɤɨɜɨɸ ɦɚɬ-
ɪɢɰɟɸ, ɹɤɚ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɜ ɚɥɝɨɪɢɬɦɚɯ ȻІɇɋ [1]: 

.
gg b

10  

 g gbC C C=

,
g g g g g g

 (8) 

ɉɪɨɞɢɮɟɪɟɧɰɿɸɜɚɜɲɢ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ (8) ɡɚ ɱɚɫɨɦ, ɨɬɪɢɦɚєɦɨ ɪɿɜɧɹɧɧɹ: 

g b b g g g g
 g g g g ig g g ig ig gb b ibC C C C C C C C C⎡ ⎤ ⎡ ⎤ ⎡ ⎤ ⎡ ⎤= + = Δω × − Δω × + ω × − ω ×⎣ ⎦ ⎣ ⎦ ⎣ ⎦ ⎣ ⎦  

ɹɤɟ ɯɚɪɚɤɬɟɪɢɡɭє ɞɢɧɚɦɿɤɭ ɩɨɯɢɛɨɤ ɚɥɝɨɪɢɬɦɭ ɨɪɿєɧɬɚɰɿʀ ȻІɇɋ ɡɚ ɛɭɞɶ-ɹɤɢɯ ɡɧɚɱɟɧɶ ɩɨɯɢɛɨɤ 

ɿɧɟɪɰɿɚɥɶɧɢɯ ɱɭɬɥɢɜɢɯ ɟɥɟɦɟɧɬɿɜ, ɭ ɬɨɦɭ ɱɢɫɥɿ ɣ ɦɿɤɪɨɦɟɯɚɧɿɱɧɢɯ ɝɿɪɨɫɤɨɩɿɜ ɬɚ ɚɤɫɟɥɟɪɨɦɟɬɪɿɜ. 

əɤɳɨ ɜɪɚɯɭɜɚɬɢ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ (8), ɬɨ ɡ ɪɿɜɧɹɧɧɹ (6) ɨɬɪɢɦɚєɦɨ: 

( ) ,
g gg g g g g

eg eg g ig g ign v C E n C n wΔ = Δ = − + Δ − Δ  (9)  
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ɞɟ gwΔ — ɜɟɤɬɨɪ ɩɨɯɢɛɨɤ ɤɨɦɩɟɧɫɚɰɿʀ ɲɜɢɞɤɿɫɧɢɯ ɱɥɟɧɿɜ ɬɚ ɩɪɢɫɤɨɪɟɧɧɹ ɫɢɥɢ ɬɹɠɿɧɧɹ; g
ignΔ — ɩɨ-

ɯɢɛɤɢ ɚɤɫɟɥɟɪɨɦɟɬɪɿɜ, ɩɟɪɟɪɚɯɨɜɚɧɿ ɞɨ ɝɟɨɝɪɚɮɿɱɧɨʀ ɫɢɫɬɟɦɢ ɤɨɨɪɞɢɧɚɬ; Е — ɞɿɚɝɨɧɚɥɶɧɚ ɨɞɢɧɢɱ-

ɧɚ ɦɚɬɪɢɰɹ. 

əɤɳɨ ɤɭɬɢ  ɜɿɞɯɢɥɟɧɧɹ ɪɨɡɪɚɯɭɧɤɨɜɨʀ ɫɢɫɬɟɦɢ ɤɨɨɪɞɢɧɚɬ χβα ,, g~  ɜɿɞ ɞɿɣɫɧɨʀ ɫɢɫɬɟɦɢ ɤɨɨɪ-

ɞɢɧɚɬ g (ɤɭɬɢ ȿɣɥɟɪɚ) ɦɚɸɬɶ ɦɚɥɿ ɡɧɚɱɟɧɧɹ (ɡɚ ɜɢɤɨɪɢɫɬɚɧɧɹ ɿɧɟɪɰɿɚɥɶɧɢɯ ɱɭɬɥɢɜɢɯ ɟɥɟɦɟɧɬɿɜ ɧɚ 
ɨɛɦɟɠɟɧɨɦɭ ɿɧɬɟɪɜɚɥɿ ɱɚɫɭ), ɪɿɡɧɢɰɸ ɜ ɞɭɠɤɚɯ ɭ ɫɩɿɜɜɿɞɧɨɲɟɧɧɿ (9) ɦɨɠɧɚ ɧɚɛɥɢɠɟɧɨ ɩɪɟɞɫɬɚɜɢ-

ɬɢ ɬɚɤɨɸ ɤɨɫɨɫɢɦɟɬɪɢɱɧɨɸ ɦɚɬɪɢɰɟɸ: 

 [ ]
0

0 ,

0

g
gC E

−β α
− = − Ψ× = − β −χ

−α χ
 

ɚ ɪɿɜɧɹɧɧɹ (9) ɡɚɩɢɫɚɬɢ ɬɚɤɢɦ ɱɢɧɨɦ: 

[ ] ,
g gg g g g

eg eg ig g ign v n C n wΔ = Δ = − Ψ× + Δ − Δ  (10)  

ɞɟ TΨ = χ α β  — ɜɟɤɬɨɪ ɤɿɧɰɟɜɨɝɨ ɩɨɜɨɪɨɬɭ; .C g~

g

1

1

1

χ−α
χβ−
α−β

=  

Ɂɧɟɯɬɭɜɚɜɲɢ ɩɨɯɢɛɤɚɦɢ ɤɨɦɩɟɧɫɚɰɿʀ ɲɜɢɞɤɿɫɧɢɯ ɱɥɟɧɿɜ ɬɚ ɩɪɢɫɤɨɪɟɧɧɹ ɫɢɥɢ ɬɹɠɿɧɧɹ, ɨɬɪɢɦɚ-
єɦɨ ɜɟɤɬɨɪɧɟ ɪɿɜɧɹɧɧɹ ɩɨɯɢɛɨɤ ȻІɇɋ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɬɚ ɤɨɨɪɞɢɧɚɬ ɨɛ’єɤɬɚ: 

 ;
g gg g g

eg eg ig g ign v n C nΔ = Δ = ×Ψ + Δ  ,g g
eg egr vΔ = Δ  

ɞɟ g
egrΔ  — ɜɟɤɬɨɪ ɩɨɯɢɛɨɤ ȻІɇɋ ɞɥɹ ɨɛɱɢɫɥɟɧɧɹ ɤɨɨɪɞɢɧɚɬ. 

Ȼɥɨɤ-ɫɯɟɦɚ ɮɨɪɦɭɜɚɧɧɹ ɩɨɯɢɛɨɤ ȻІɇɋ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ɪɭɯɭ ɨɛ’єɤɬɚ ɩɨɤɚɡɚɧɚ ɧɚ 
ɪɢɫ. 4. ȼɨɧɚ ɩɨɤɚɡɭє ɮɨɪɦɭɜɚɧɧɹ ɩɨɯɢɛɨɤ ȻІɇɋ ɜ ɝɟɨɝɪɚɮɿɱɧɿɣ ɫɢɫɬɟɦɿ ɤɨɨɪɞɢɧɚɬ ɿ ɦɨɠɟ ɛɭɬɢ 

ɬɪɚɧɫɮɨɪɦɨɜɚɧɚ ɭ ɛɭɞɶ-ɹɤɭ ɿɧɲɭ ɡ ɪɨɡɝɥɹɧɭɬɢɯ ɫɢɫɬɟɦ ɤɨɨɪɞɢɧɚɬ.  

 

Ɋɢɫ. 4. Ȼɥɨɤ-ɫɯɟɦɚ ɮɨɪɦɭɜɚɧɧɹ ɩɨɯɢɛɨɤ ȻІɇɋ ɩɪɢ ɜɢɡɧɚɱɟɧɧɿ ɩɚɪɚɦɟɬɪɿɜ ɪɭɯɭ ɨɛ’єɤɬɚ 

ɇɚ ɪɢɫ. 4 ɹɤ  ɜɜɟɞɟɧɚ ɡɦɿɧɚ ɜɟɤɬɨɪɚ ɤɿɧɰɟɜɨɝɨ ɩɨɜɨɪɨɬɭ ɡɚ ɧɚɹɜɧɨɫɬɿ ɩɨɯɢɛɨɤ Ψ−Ψ=ΔΨ ∫
Δ+ tt

t

dt
1

1

ɝɿɪɨɫɤɨɩɿɜ , ɜɢɪɚɠɟɧɢɯ ɜ ɩɪɨɟɤɰɿɹɯ ɧɚ ɨɫɿ ɤɨɨɪɞɢɧɚɬ g, ɬɚ ɩɨɯɢɛɤɢ ɜɢɡɧɚɱɟɧɧɹ ɤɭɬɨɜɨʀ ɲɜɢɞ-

ɤɨɫɬɿ ɝɟɨɝɪɚɮɿɱɧɨʀ ɫɢɫɬɟɦɢ ɤɨɨɪɞɢɧɚɬ , ɹɤɚ ɯɚɪɚɤɬɟɪɢɡɭє ɜɩɥɢɜ ɩɨɯɢɛɨɤ ɨɪɿєɧɬɚɰɿʀ ɧɚ ɬɨɱ-

ɧɿɫɬɶ ɜɢɡɧɚɱɟɧɧɹ ɥɿɧɿɣɧɢɯ ɲɜɢɞɤɨɫɬɟɣ ɬɚ ɤɨɨɪɞɢɧɚɬ ɦɿɫɰɟɡɧɚɯɨɞɠɟɧɧɹ ɨɛ’єɤɬɚ, 

g
ibωΔ

b
ibωΔ
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ɞɟ g g g b
ig ig ibbCΨ = Ψ×ω + Δω − Δω — (11) 

ɜɟɤɬɨɪɧɟ ɪɿɜɧɹɧɧɹ ɩɨɯɢɛɨɤ ɩɨɛɭɞɨɜɢ ɜɟɪɬɢɤɚɥɿ ɬɚ ɚɡɢɦɭɬɚɥɶɧɨʀ ɩɨɯɢɛɤɢ, ɳɨ ɩɨɤɚɡɭє ɲɜɢɞɤɿɫɬɶ 
ɡɦɿɧɢ ɜɟɤɬɨɪɚ ɤɿɧɰɟɜɨɝɨ ɩɨɜɨɪɨɬɭ, ɹɤɢɣ ɯɚɪɚɤɬɟɪɢɡɭє ɩɨɥɨɠɟɧɧɹ ɫɢɫɬɟɦɢ ɤɨɨɪɞɢɧɚɬ  ɜɿɞɧɨɫɧɨ 

ɫɢɫɬɟɦɢ ɤɨɨɪɞɢɧɚɬ g. 

g~

əɤɳɨ ɩɨɯɢɛɤɢ ɨɪɿєɧɬɚɰɿʀ ɪɨɡɝɥɹɞɚɬɢ ɜɿɞɧɨɫɧɨ ɡɟɦɧɨʀ ɬɚ ɿɧɟɪɰɿɣɧɨʀ ɫɢɫɬɟɦ ɤɨɨɪɞɢɧɚɬ, ɬɨ ɪɿɜ-

ɧɹɧɧɹ (11) ɛɭɞɟ ɦɚɬɢ ɬɚɤɢɣ ɜɢɝɥɹɞ: 

  . (12) ;
ge b

ie ibbCΨ = Ψ×ω − Δω b
ib

i
bC ωΔ−=Ψ

Ⱦɨ ɩɟɪɲɨɝɨ ɪɿɜɧɹɧɧɹ (12) ɧɟ ɜɤɥɸɱɟɧɨ ɱɥɟɧ , ɬɨɦɭ ɳɨ ɤɭɬɨɜɭ ɲɜɢɞɤɿɫɬɶ ɨɛɟɪɬɚɧɧɹ Ɂɟɦɥɿ 

ɦɨɠɧɚ ɜɪɚɯɭɜɚɬɢ ɛɟɡ ɩɨɯɢɛɤɢ. ɇɚɹɜɧɿɫɬɶ ɜ ɛɥɨɤ-ɫɯɟɦɿ ɜɟɤɬɨɪɚ ɤɭɬɨɜɨʀ ɲɜɢɞɤɨɫɬɿ  ɬɚ ɦɚɬɪɢɰɿ 

e
ieωΔ

g
igω

g
bC g

ign (ɜ ɪɿɜɧɹɧɧɿ ɡɦɿɧɢ ɜɟɤɬɨɪɚ ɤɿɧɰɟɜɨɝɨ ɩɨɜɨɪɨɬɭ), ɚ ɬɚɤɨɠ ɜɟɤɬɨɪɚ ɭɹɜɧɨɝɨ ɩɪɢɫɤɨɪɟɧɧɹ  ɝɨɜɨ-

ɪɢɬɶ ɩɪɨ ɬɟ, ɳɨ ɜɟɥɢɱɢɧɚ ɩɨɯɢɛɨɤ ȻІɇɋ ɡɚɥɟɠɢɬɶ ɜɿɞ ɞɢɧɚɦɿɤɢ ɪɭɯɭ ɨɛ’єɤɬɚ.  

ȼɢɫɧɨɜɤɢ 

1. Ɂɧɚɧɧɹ ɦɨɞɟɥɿ ɩɨɯɢɛɨɤ ȻІɇɋ ɞɨɡɜɨɥɹє ɨɰɿɧɢɬɢ ɡɚɝɚɥɶɧɭ ɩɨɯɢɛɤɭ ȻІɇɋ ɡɚ ɡɚɞɚɧɢɦɢ ɩɨɯɢɛɤɚ-
ɦɢ ɚɤɫɟɥɟɪɨɦɟɬɪɿɜ ɬɚ ɝɿɪɨɫɤɨɩɿɜ ɚɛɨ ɪɨɡɜ’ɹɡɚɬɢ ɡɜɨɪɨɬɧɭ ɡɚɞɚɱɭ — ɜɢɫɭɧɭɬɢ ɜɢɦɨɝɢ ɞɨ ɿɧɟɪɰɿɚɥɶ-

ɧɢɯ ɫɟɧɫɨɪɿɜ ɡɚ ɭɦɨɜɢ ɡɚɞɚɧɨʀ ɬɨɱɧɨɫɬɿ ȻІɇɋ. 

2. Ɉɬɪɢɦɚɧɨ ɦɨɞɟɥɶ ɩɨɯɢɛɨɤ ȻІɇɋ, ɹɤɚ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɪɿɜɧɹɧɶ ɩɨɯɢɛɨɤ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɲɜɢɞɤɨ-

ɫɬɿ ɬɚ ɤɨɨɪɞɢɧɚɬ ɦɿɫɰɟɡɧɚɯɨɞɠɟɧɧɹ ɨɛ’єɤɬɚ ɿ є ɧɟɨɛɯɿɞɧɨɸ ɩɿɞ ɱɚɫ ɪɨɡɪɨɛɤɢ ɫɬɪɭɤɬɭɪɢ ɮɿɥɶɬɪɚ 
Ʉɚɥɦɚɧɚ ɞɥɹ ɪɨɡɜ’ɹɡɚɧɧɹ ɡɚɞɚɱ ɤɨɦɩɥɟɤɫɭɜɚɧɧɹ ȻІɇɋ ɡ ɿɧɲɢɦɢ ɧɚɜɿɝɚɰɿɣɧɢɦɢ ɩɪɢɫɬɪɨɹɦɢ. 

3. ɇɚɜɟɞɟɧɚ ɭɡɚɝɚɥɶɧɟɧɚ ɛɥɨɤ-ɫɯɟɦɚ ɮɨɪɦɭɜɚɧɧɹ ɩɨɯɢɛɨɤ ȻІɇɋ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ɪɭ-

ɯɭ ɨɛ’єɤɬɚ, ɡ ɹɤɨʀ ɜɢɞɧɨ, ɳɨ ɧɚ ɬɨɱɧɿɫɬɶ ɜɢɡɧɚɱɟɧɧɹ ɥɿɧɿɣɧɢɯ ɲɜɢɞɤɨɫɬɟɣ ɬɚ ɤɨɨɪɞɢɧɚɬ ɨɛ’єɤɬɚ 
ɜɩɥɢɜɚɸɬɶ ɩɨɯɢɛɤɢ ɨɪɿєɧɬɚɰɿʀ, ɚ ɜɟɥɢɱɢɧɚ ɩɨɯɢɛɨɤ ȻІɇɋ ɡɚɥɟɠɢɬɶ ɜɿɞ ɞɢɧɚɦɿɤɢ ɪɭɯɭ ɨɛ’єɤɬɚ. 
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Mathematical Model of Accelerometer Errors Strapdown  

Inertial Navigation System 

1National Aviation University, Kyiv 

The article shows that the model errors of strapdown inertial navigation system (SINS) allows us to estimate the overall 

accuracy of SINS errors specified accelerometers and gyroscopes or solve the inverse problem — to formulate the require-

ments for inertial sensors, provided the specified accuracy SINS. There has been received SINS error model, which consists 

of equations of errors in determining the speed and coordinates of the object location. SINS error model is needed in the 

development of the Kalman filter to solve the problems of multi-SINS with other navigation devices. There has been shown 

the generalized block diagram form SINS errors in the determination of the object parameters, according to which the accu-

racy of determining the linear speed and coordinates of the location where the error affects the orientation and SINS error 

value depends on the dynamics of motion of the object. 

Keywords: strapdown inertial navigation system, accelerometer, model errors, acceleration, speed, coordinate system. 
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Ⱥ. ȼ. Ɋɭɞɵɤ1
 

Ɇɚɬɟɦɚɬɢɱɟɫɤɚя ɦɨɞɟɥɶ ɩɨɝɪɟɲɧɨɫɬɟɣ  ɚɤɫɟɥɟɪɨɦɟɬɪɨɜ  
ɛɟɫɩɥɚɬɮɨɪɦɟɧɧɨɣ ɢɧɟɪɰɢɚɥɶɧɨɣ ɧɚɜɢɝɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ  

1ɇɚɰɢɨɧɚɥɶɧɵɣ ɚɜɢɚɰɢɨɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ, Ʉɢɟɜ 

ɉɨɤɚɡɚɧɨ, ɱɬɨ ɦɨɞɟɥɶ ɩɨɝɪɟɲɧɨɫɬɟɣ ɛɟɫɩɥɚɬɮɨɪɦɟɧɧɨɣ ɢɧɟɪɰɢɚɥɶɧɨɣ ɧɚɜɢɝɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ (БИɇС) 

ɩɨɡɜɨɥɹɟɬ ɨɰɟɧɢɬɶ ɨɛɳɭɸ ɩɨɝɪɟɲɧɨɫɬɶ БИɇС ɩɨ ɡɚɞɚɧɧɵɦ ɩɨɝɪɟɲɧɨɫɬɹɦ ɚɤɫɟɥɟɪɨɦɟɬɪɨɜ ɢ ɝɢɪɨɫɤɨɩɨɜ 

ɢɥɢ ɪɟɲɢɬɶ ɨɛɪɚɬɧɭɸ ɡɚɞɚɱɭ — ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹ ɤ ɢɧɟɪɰɢɚɥɶɧɵɦ ɫɟɧɫɨɪɚɦ ɩɪɢ ɭɫɥɨɜɢɢ ɡɚɞɚɧ-

ɧɨɣ ɬɨɱɧɨɫɬɢ БИɇС. ɉɨɥɭɱɟɧɚ ɦɨɞɟɥɶ ɩɨɝɪɟɲɧɨɫɬɟɣ БИɇС, ɤɨɬɨɪɚɹ ɫɨɫɬɨɢɬ ɢɡ ɭɪɚɜɧɟɧɢɣ ɩɨɝɪɟɲɧɨɫɬɟɣ 

ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɫɤɨɪɨɫɬɢ ɢ ɤɨɨɪɞɢɧɚɬ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ ɨɛɴɟɤɬɚ. Ɇɨɞɟɥɶ ɩɨɝɪɟɲɧɨɫɬɟɣ БИɇС ɧɟɨɛɯɨɞɢɦɚ 

ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɮɢɥɶɬɪɚ Кɚɥɦɚɧɚ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɤɨɦɩɥɟɤɫɢɪɨɜɚɧɢɹ БИɇС ɫ ɞɪɭɝɢɦɢ ɧɚɜɢɝɚɰɢɨɧɧɵɦɢ 

ɭɫɬɪɨɣɫɬɜɚɦɢ. ɉɪɢɜɟɞɟɧɚ ɨɛɨɛɳёɧɧɚɹ ɛɥɨɤ-ɫɯɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɨɝɪɟɲɧɨɫɬɟɣ БИɇС ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ 

ɩɚɪɚɦɟɬɪɨɜ ɞɜɢɠɟɧɢɹ ɨɛɴɟɤɬɚ, ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɨɣ ɧɚ ɬɨɱɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɥɢɧɟɣɧɵɯ ɫɤɨɪɨɫɬɟɣ ɢ ɤɨɨɪɞɢ-

ɧɚɬ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ ɨɛɴɟɤɬɚ ɜɥɢɹɸɬ ɩɨɝɪɟɲɧɨɫɬɢ ɨɪɢɟɧɬɚɰɢɢ, ɚ ɜɟɥɢɱɢɧɚ ɩɨɝɪɟɲɧɨɫɬɟɣ БИɇС ɡɚɜɢɫɢɬ 

ɨɬ ɞɢɧɚɦɢɤɢ ɞɜɢɠɟɧɢɹ ɨɛɴɟɤɬɚ. 
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