
~ 20 ~ ǰ ǥ ǿ ǻ Ƕ Ǹ  ǸиȴȐȟьȘȜȑȜ țȎȤȳȜțȎșьțȜȑȜ ȡțȳȐеȞȟиȠеȠȡ ȳȚеțȳ ȀȎȞȎȟȎ ȆеȐȥеțȘȎ ISSN 1728-3817 

 

 

ǫ ǭ Ƕ Ǽ ǟ ǯ ǰ ǲ Ǩ  
 
ɍȾɄ 550.83:552.1:537 

ɋ. ȼɢɠɜɚ, ɞ-ɪ ɝɟɨɥ. ɧɚɭɤ, ɩɪɨɮ. 
E-ЦКТХ: ЯЬК@ЮЧТЯ.ФТОЯ.ЮК; 

ȼ. Ɉɧɢɳɭɤ, ɤɚɧɞ. ɝɟɨɥ. ɧɚɭɤ, ɚɫɢɫɬ.  
E-ЦКТХ: ЯТЭЮЬ16@ЮФЫ.ЧОЭ; 

Ɇ. Ɋɟɜɚ, ɤɚɧɞ. ɮɿɡ.-ɦɚɬ. ɧɚɭɤ, ɞɨɰ. 
 E-ЦКТХ: ЦЯЫОЯК@РЦКТХ.МШЦ; 

І. Ɉɧɢɳɭɤ, ɤɚɧɞ. ɝɟɨɥ. ɧɚɭɤ, ɫɬ. ɧɚɭɤ. ɫɩɿɜɪɨɛ. 
E-ЦКТХ: ШТЯКЧ1@ЮФЫ.ЧОЭ 

Ʉɢʀɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ Ɍɚɪɚɫɚ ɒɟɜɱɟɧɤɚ 
ɇɇІ "Іɧɫɬɢɬɭɬ ɝɟɨɥɨɝɿʀ", ɜɭɥ. ȼɚɫɢɥɶɤɿɜɫɶɤɚ 90, ɦ. Ʉɢʀɜ, 03022,ɍɤɪɚʀɧɚ 

 
ȀǳȃǻǼǹǼǱǥȍ ǹǮǯǼǾǮȀǼǾǻǶȃ ǲǼǿǹǥǲǴǳǻЬ ȅǮǿǼǰǶȃ ǵǺǥǻ  

ǽǳȀǾǼǳǹǳǸȀǾǶȅǻǶȃ ǽǮǾǮǺǳȀǾǥǰ ǱǥǾǿЬǸǶȃ ǽǼǾǥǲ 
 
(Ɋɟɤɨɦɟɧɞɨɜɚɧɨ ɱɥɟɧɨɦ ɪɟɞɚɤɰɿɣɧɨʀ ɤɨɥɟɝɿʀ ɞ-ɪɨɦ ɮɿɡ.-ɦɚɬ. ɧɚɭɤ, ɫɬ. ɧɚɭɤ. ɫɩɿɜɪɨɛ. ȱ.Ɇ. Ʉɨɪɱɚɝɿɧɢɦ) 
ɍ ɫɬɚɬɬɿ ɪɨɡɝɥɹɞɚɸɬɶɫɹ ɨɫɨɛɥɢɜɨɫɬɿ ɦɟɬɨɞɢɤɢ ɩɟɬɪɨɟɥɟɤɬɪɢɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɝɿɪɫɶɤɢɯ ɩɨɪɿɞ, ɹɤɚ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɜ 

ɥɚɛɨɪɚɬɨɪɿʀ ɩɟɬɪɨɮɿɡɢɤɢ ɇɇȱ "ȱɧɫɬɢɬɭɬ ɝɟɨɥɨɝɿʀ" Ʉɢʀɜɫɶɤɨɝɨ ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ɿɦɟɧɿ Ɍɚɪɚɫɚ ɒɟɜɱɟɧɤɚ. ɇɚɜɟɞɟɧɿ 
ɬɚ ɩɪɨɚɧɚɥɿɡɨɜɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɜɢɤɨɧɚɧɢɯ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɱɚɫɨɜɢɯ ɡɦɿɧ ɟɥɟɤɬɪɢɱɧɨɝɨ ɨɩɨɪɭ ɟɤɫɬɪɚ-
ɝɨɜɚɧɢɯ ɡɪɚɡɤɿɜ ɝɿɪɫɶɤɢɯ ɩɨɪɿɞ ɿ ɩɨɬɟɧɰɿɚɥɿɜ ɜɢɤɥɢɤɚɧɨʀ ɩɨɥɹɪɢɡɚɰɿʀ (ȼɉ) ɡɪɚɡɤɿɜ ɩɨɪɿɞ, ɧɚɫɢɱɟɧɢɯ ɦɨɞɟɥɥɸ ɩɥɚɫɬɨɜɨʀ 
ɪɿɞɢɧɢ. ɍ ɪɟɡɭɥɶɬɚɬɿ ɞɨɫɥɿɞɧɢɯ ɪɨɛɿɬ ɭɞɨɫɤɨɧɚɥɟɧɚ ɣ ɡɚɫɬɨɫɨɜɚɧɚ ɧɟɫɬɚɧɞɚɪɬɧɚ ɦɟɬɨɞɢɤɚ ɥɚɛɨɪɚɬɨɪɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɞɥɹ 
ɜɢɡɧɚɱɟɧɧɹ ɟɥɟɤɬɪɢɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɝɿɪɫɶɤɢɯ ɩɨɪɿɞ. Ɋɨɡɪɨɛɥɟɧɚ ɬɟɯɧɨɥɨɝɿɹ ɥɚɛɨɪɚɬɨɪɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɧɚ ɩɨɫɬɿɣɧɨɦɭ 
ɫɬɪɭɦɿ ɱɚɫɨɜɢɯ ɡɦɿɧ ɟɥɟɤɬɪɢɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɟɤɫɬɪɚɝɨɜɚɧɢɯ ɬɚ ɧɚɫɢɱɟɧɢɯ ɦɨɞɟɥɥɸ ɩɥɚɫɬɨɜɨʀ ɜɨɞɢ ɡɪɚɡɤɿɜ ɨɫɚɞɨɜɢɯ ɝɿɪɫɶ-
ɤɢɯ ɩɨɪɿɞ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɰɢɮɪɨɜɢɯ ɬɟɪɚɨɦɦɟɬɪɚ C.A. 6547 ɬɚ ɦɭɥɶɬɢɦɟɬɪɚ UT-70B. ȼɢɤɨɧɚɧɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɞɨɫɥɿ-
ɞɠɟɧɧɹ ɡɚ ɪɨɡɪɨɛɥɟɧɨɸ ɬɟɯɧɨɥɨɝɿєɸ. Ɂ ɦɟɬɨɸ ɡ'ɹɫɭɜɚɧɧɹ ɦɨɠɥɢɜɨɫɬɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɡɚɪɟєɫɬɪɨɜɚɧɢɯ ɧɟɫɬɚɰɿɨɧɚɪ-
ɧɢɯ ɩɪɨɰɟɫɿɜ ɞɥɹ ɚɧɚɥɿɡɭ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɝɿɪɫɶɤɢɯ ɩɨɪɿɞ ɪɨɡɪɨɛɥɟɧɚ ɨɪɢɝɿɧɚɥɶɧɚ ɦɟɬɨɞɢɤɚ ɨɛɪɨɛɤɢ ɣ 
ɚɧɚɥɿɡɭ ɪɟɡɭɥɶɬɚɬɿɜ ɥɚɛɨɪɚɬɨɪɧɢɯ ɰɢɮɪɨɜɢɯ ɡɚɩɢɫɿɜ ɱɚɫɨɜɢɯ ɡɦɿɧ ɟɥɟɤɬɪɢɱɧɨɝɨ ɨɩɨɪɭ ɫɭɯɢɯ ɬɚ ɩɨɬɟɧɰɿɚɥɿɜ ȼɉ 
ɧɚɫɢɱɟɧɢɯ ɪɨɡɱɢɧɨɦ ɡɪɚɡɤɿɜ ɩɨɪɿɞ. Ɋɨɡɪɨɛɥɟɧɚ ɦɟɬɨɞɢɤɚ ɛɚɡɭєɬɶɫɹ ɧɚ ɜɢɤɨɪɢɫɬɚɧɧɿ ɞɜɨɯ ɩɚɪɚɦɟɬɪɿɜ ɩɨɥɹɪɢɡɚɰɿʀ – 
ɩɨɥɹɪɢɡɨɜɧɨɫɬɿ () ɬɚ "ɲɜɢɞɤɨɫɬɿ ɩɨɥɹɪɢɡɚɰɿʀ" (Vȼɉ), ɳɨ ɩɪɟɞɫɬɚɜɥɹє ɫɨɛɨɸ ɩɨɯɿɞɧɭ ɜɿɞ ɩɨɥɹɪɢɡɨɜɧɨɫɬɿ ɣ ɯɚɪɚɤɬɟɪɢɡɭє 
ɲɜɢɞɤɿɫɬɶ ɡɦɿɧɢ ɩɨɥɹɪɢɡɨɜɧɨɫɬɿ ɜ ɱɚɫɿ. ɒɜɢɞɤɿɫɬɶ ɩɨɥɹɪɢɡɚɰɿʀ є ɩɟɬɪɨɟɥɟɤɬɪɢɱɧɢɦ ɩɚɪɚɦɟɬɪɨɦ, ɹɤɢɣ ɪɚɧɿɲɟ 
ɩɪɚɤɬɢɱɧɨ ɧɟ ɜɢɤɨɪɢɫɬɨɜɭɜɚɜɫɹ ɩɪɢ ɥɚɛɨɪɚɬɨɪɧɢɯ ɩɟɬɪɨɮɿɡɢɱɧɢɯ ɞɨɫɥɿɞɠɟɧɧɹɯ. Ⱥɧɚɥɿɡ ɪɟɡɭɥɶɬɚɬɿɜ ɜɢɤɨɧɚɧɢɯ ɥɚ-
ɛɨɪɚɬɨɪɧɢɯ ɜɢɦɿɪɸɜɚɧɶ ɩɨɤɚɡɚɜ, ɳɨ ɰɟɣ ɩɚɪɚɦɟɬɪ ɦɚє ɛɿɥɶɲ ɫɬɿɣɤɿ ɤɨɪɟɥɹɰɿɣɧɿ ɡɜ'ɹɡɤɢ ɡ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ 
ɩɨɪɿɞ, ɧɿɠ ɩɨɥɹɪɢɡɨɜɧɿɫɬɶ, ɚ ɨɬɠɟ ɜ ɤɨɦɩɥɟɤɫɿ ɡ ɩɨɥɹɪɢɡɨɜɧɿɫɬɸ ɦɨɠɟ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɹ ɞɥɹ ɩɨɛɭɞɨɜɢ ɤɨɦɩɥɟɤɫɧɢɯ ɩɟɬ-
ɪɨɟɥɟɤɬɪɢɱɧɢɯ ɦɨɞɟɥɟɣ.  

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɩɨɪɨɞɚ, ɩɟɬɪɨɮɿɡɢɱɧɢɣ ɩɚɪɚɦɟɬɪ, ɩɟɬɪɨɮɿɡɢɱɧɿ ɞɨɫɥɿɞɠɟɧɧɹ, ɮɿɡɢɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ, ɟɥɟɤɬɪɢɱɧɢɣ ɨɩɿɪ, 
ɩɨɥɹɪɢɡɨɜɧɿɫɬɶ, ɲɜɢɞɤɿɫɬɶ ɩɨɥɹɪɢɡɚɰɿʀ.  

 
ȼɫɬɭɩ. Ʌɚɛɨɪɚɬɨɪɧɿ ɩɟɬɪɨɮɿɡɢɱɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɩɨ-

ɜ'ɹɡɚɧɿ ɿɡ ɩɪɨɜɟɞɟɧɧɹɦ ɜɢɦɿɪɸɜɚɧɶ ɮɿɡɢɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ 
ɧɚ ɡɪɚɡɤɚɯ ɝɿɪɫɶɤɢɯ ɩɨɪɿɞ. Ɇɟɬɨɸ ɤɨɦɩɥɟɤɫɧɢɯ ɩɟɬɪɨɮɿ-
ɡɢɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ є ɨɬɪɢɦɚɧɧɹ ɦɚɤɫɢɦɚɥɶɧɨ ɩɨɜɧɨʀ 
ɿɧɮɨɪɦɚɰɿʀ ɩɪɨ ɮɿɡɢɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɝɿɪɫɶɤɢɯ ɩɨɪɿɞ ɹɤ 
ɨɫɧɨɜɢ ɞɥɹ ɩɨɞɚɥɶɲɨɝɨ ɜɢɛɨɪɭ ɤɨɦɩɥɟɤɫɭ ɦɟɬɨɞɿɜ ɬɚ 
ɦɟɬɨɞɢɤɢ ɿɧɬɟɪɩɪɟɬɚɰɿʀ. Ɉɫɨɛɥɢɜɟ ɦɿɫɰɟ ɜ ɤɨɦɩɥɟɤɫɿ 
ɩɟɬɪɨɮɿɡɢɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɡɚɣɦɚɸɬɶ ɩɟɬɪɨɟɥɟɤɬɪɢɱɧɿ, 
ɳɨ ɩɨɜ'ɹɡɚɧɨ ɡ ɧɚɹɜɧɿɫɬɸ ɤɨɪɟɥɹɰɿɣɧɢɯ ɡɜ'ɹɡɤɿɜ ɟɥɟɤɬ-
ɪɨɦɚɝɧɿɬɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɡ ɩɟɬɪɨɮɿɡɢɱɧɢɦɢ ɩɚɪɚɦɟɬ-
ɪɚɦɢ ɝɿɪɫɶɤɢɯ ɭɬɜɨɪɟɧɶ. Ɋɟɡɭɥɶɬɚɬɢ ɥɚɛɨɪɚɬɨɪɧɢɯ ɩɟ-
ɬɪɨɟɥɟɤɬɪɢɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ, ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɩɪɢ 
ɿɧɬɟɪɩɪɟɬɚɰɿʀ ɞɚɧɢɯ ɹɤ ɫɜɟɪɞɥɨɜɢɧɧɨʀ ɟɥɟɤɬɪɨɦɟɬɪɿʀ 
(ɟɥɟɤɬɪɨɤɚɪɨɬɚɠɭ), ɬɚɤ ɿ ɩɨɥɶɨɜɨʀ ɟɥɟɤɬɪɨɪɨɡɜɿɞɤɢ. 
Ɂɨɤɪɟɦɚ, ɩɪɢ ɜɢɤɨɧɚɧɧɿ ɩɟɬɪɨɮɿɡɢɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ 
ɡɧɚɱɧɚ ɭɜɚɝɚ ɞɨɫɥɿɞɧɢɤɿɜ ɩɪɢɞɿɥɹɥɚɫɹ ɜɢɜɱɟɧɧɸ ɩɟɪɟɯɿ-
ɞɧɢɯ ɩɪɨɰɟɫɿɜ ɟɥɟɤɬɪɨɯɿɦɿɱɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ ɡ ɦɟɬɨɸ 
ɜɫɬɚɧɨɜɥɟɧɧɹ ɮɚɤɬɨɪɿɜ, ɹɤɿ ɛ ɞɨɡɜɨɥɹɥɢ ɜɢɤɨɧɭɜɚɬɢ 
ɝɟɨɥɨɝɿɱɧɟ ɬɥɭɦɚɱɟɧɧɹ ɩɪɢɪɨɞɢ ɚɧɨɦɚɥɿɣ ɩɨɥɿɜ ɜɢɤɥɢ-
ɤɚɧɨʀ ɩɨɥɹɪɢɡɚɰɿʀ (ȼɉ). ɍ ɛɿɥɶɲɨɫɬɿ ɬɚɤɿ ɩɪɨɰɟɫɢ ɜɢɜɱɚ-
ɥɢɫɹ ɜ ɝɿɪɫɶɤɢɯ ɩɨɪɨɞɚɯ ɿɡ ɧɚɹɜɧɢɦɢ ɜ ɧɢɯ ɟɥɟɤɬɪɨɧɨɩ-
ɪɨɜɿɞɧɢɦɢ ɦɿɧɟɪɚɥɚɦɢ ɞɥɹ ɜɢɪɿɲɟɧɧɹ ɡɚɞɚɱ ɪɭɞɧɨʀ 
ɟɥɟɤɬɪɨɦɟɬɪɿʀ Д4, 5, 11Ж. ɐɿɤɚɜɢɦɢ є ɞɚɜɧɿ ɪɨɛɨɬɢ 
Д14, 15Ж, ɫɩɪɹɦɨɜɚɧɿ ɧɚ ɜɫɬɚɧɨɜɥɟɧɧɹ ɡɜ'ɹɡɤɭ ɩɪɨɰɟɫɿɜ 
ɜɢɤɥɢɤɚɧɨʀ ɩɨɥɹɪɢɡɚɰɿʀ ɡ ɹɤɿɫɧɢɦ ɫɤɥɚɞɨɦ ɜɭɝɿɥɥɹ. Ɍɚ-
ɤɨɠ ɞɨɫɥɿɞɠɭɜɚɥɢɫɹ ɩɪɨɰɟɫɢ ȼɉ ɜ ɿɨɧɨɩɪɨɜɿɞɧɢɯ ɩɨɪɨ-
ɞɚɯ ɡ ɦɟɬɨɸ ɜɫɬɚɧɨɜɥɟɧɧɹ, ɩɟɪɲ ɡɚ ɜɫɟ, ɩɪɢɪɨɞɢ ɰɢɯ 
ɩɪɨɰɟɫɿɜ ɬɚ ɜɢɤɨɪɢɫɬɚɧɧɹ ʀɯ ɨɫɨɛɥɢɜɨɫɬɟɣ ɞɥɹ ɜɢɪɿ-
ɲɟɧɧɹ ɡɚɞɚɱ ɩɪɨɦɢɫɥɨɜɨʀ ɝɟɨɮɿɡɢɤɢ Д6, 8, 13, 16Ж.  

ɍ ɥɚɛɨɪɚɬɨɪɿʀ ɩɟɬɪɨɮɿɡɢɤɢ ɤɚɮɟɞɪɢ ɝɟɨɮɿɡɢɤɢ ɇɚ-
ɜɱɚɥɶɧɨ-ɧɚɭɤɨɜɨɝɨ ɿɧɫɬɢɬɭɬɭ "ȱɧɫɬɢɬɭɬ ɝɟɨɥɨɝɿʀ" Ʉɢʀɜɫɶ-
ɤɨɝɨ ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ɿɦɟɧɿ Ɍɚɪɚɫɚ ɒɟɜɱɟɧɤɚ 
ɜɢɤɨɧɭɸɬɶɫɹ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɩɟɬɪɨɟɥɟɤɬɪɢɱɧɿ ɞɨɫɥɿ-
ɞɠɟɧɧɹ, ɜ ɤɨɦɩɥɟɤɫɿ ɡ ɿɧɲɢɦɢ ɦɟɬɨɞɚɦɢ ɩɟɬɪɨɮɿɡɢɤɢ ɬɚ 

ɦɟɬɨɞɚɦɢ ɹɤɿɫɧɨɝɨ ɣ ɤɿɥɶɤɿɫɧɨɝɨ ɚɧɚɥɿɡɭ ɦɿɧɟɪɚɥɶɧɨɝɨ 
ɫɤɥɚɞɭ ɝɿɪɫɶɤɢɯ ɩɨɪɿɞ, ɡ ɦɟɬɨɸ ɧɟ ɬɿɥɶɤɢ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɩɟɬɪɨɟɥɟɤɬɪɢɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɮɿɥɶɬɪɚ-
ɰɿɣɧɨ-єɦɧɿɫɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɪɿɞ Д12Ж, ɚ ɣ ɦɨɠɥɢɜɨɝɨ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɰɢɯ ɩɚɪɚɦɟɬɪɿɜ ɞɥɹ ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɮɿɡɢ-
ɤɨ-ɯɿɦɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɩɨɪɿɞ. Ɍɚɤɿ ɞɨɫɥɿɞɠɟɧɧɹ ɜɢɤɨ-
ɧɭɸɬɶɫɹ ɧɚ ɫɭɱɚɫɧɿɣ ɬɟɯɧɿɱɧɿɣ ɛɚɡɿ, ɳɨ ɜɢɦɚɝɚє ɜɞɨɫɤɨ-
ɧɚɥɟɧɧɹ ɿɫɧɭɸɱɢɯ ɬɚ ɪɨɡɪɨɛɤɭ ɧɨɜɢɯ ɦɟɬɨɞɢɤ ɥɚɛɨɪɚ-
ɬɨɪɧɢɯ ɟɥɟɤɬɪɨɦɟɬɪɢɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ. 

ȼɚɠɥɢɜɨɸ ɫɤɥɚɞɨɜɨɸ ɦɟɬɨɞɢɤɢ ɩɟɬɪɨɟɥɟɤɬɪɢɱɧɢɯ 
ɞɨɫɥɿɞɠɟɧɶ є ɨɛɪɨɛɤɚ ɪɟɡɭɥɶɬɚɬɿɜ ɜɢɦɿɪɸɜɚɧɶ, ɚɧɚɥɿɡ 
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɚɧɢɯ ɬɚ ɬɪɚɤɬɭɜɚɧɧɹ ɨɞɟɪɠɚɧɢɯ 
ɡɚɥɟɠɧɨɫɬɟɣ Д1-3, 10Ж. Ȼɟɡɩɟɪɟɱɧɨ, ɳɨ ɞɨɫɥɿɞɠɭɜɚɧɿ 
ɩɟɬɪɨɮɿɡɢɱɧɿ ɩɚɪɚɦɟɬɪɢ ɜɿɞɧɨɫɹɬɶɫɹ ɞɨ ɤɥɚɫɭ ɜɢɩɚɞɤɨ-
ɜɢɯ ɜɟɥɢɱɢɧ, ɚ ɬɨɦɭ ɡɜ'ɹɡɨɤ ɦɿɠ ɧɢɦɢ ɦɚє ɫɬɨɯɚɫɬɢɱɧɢɣ 
(ɣɦɨɜɿɪɧɿɫɧɢɣ) ɯɚɪɚɤɬɟɪ. ɍ ɡɜ'ɹɡɤɭ ɿɡ ɰɢɦ ɞɥɹ ɨɬɪɢɦɚɧɧɹ 
ɭɹɜɥɟɧɶ ɩɪɨ ɦɚɬɟɦɚɬɢɱɧɿ ɦɨɞɟɥɿ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɹɜɢɳ 
(ɩɪɨɰɟɫɿɜ), ɹɤɿ ɜɢɪɚɠɚɸɬɶɫɹ ɜɿɞɩɨɜɿɞɧɢɦɢ ɪɿɜɧɹɧɧɹɦɢ, 
ɩɿɞ ɱɚɫ ɨɛɪɨɛɤɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɚɧɢɯ ɡɚɫɬɨɫɨɜɭ-
ɸɬɶ ɦɟɬɨɞɢ ɤɨɪɟɥɹɰɿɣɧɨ-ɪɟɝɪɟɫɿɣɧɨɝɨ ɚɧɚɥɿɡɭ. Ɋɟɡɭɥɶ-
ɬɚɬɢ ɤɨɪɟɥɹɰɿɣɧɨɝɨ ɚɧɚɥɿɡɭ є ɜɢɯɿɞɧɢɦ ɦɚɬɟɪɿɚɥɨɦ ɞɥɹ 
ɨɬɪɢɦɚɧɧɹ ɟɦɩɿɪɢɱɧɢɯ ɮɨɪɦɭɥ – ɪɿɜɧɹɧɶ ɪɟɝɪɟɫɿʀ, ɳɨ 
ɜɥɚɫɧɟ ɣ ɜɢɪɚɠɚɸɬɶ ɫɨɛɨɸ ɦɚɬɟɦɚɬɢɱɧɿ ɦɨɞɟɥɿ.  

ɉɪɚɤɬɢɱɧɚ ɡɚɞɚɱɚ ɤɨɪɟɥɹɰɿʀ ɮɿɡɢɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ 
ɩɨɪɿɞ ɡɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɥɚɛɨɪɚɬɨɪɧɢɯ ɜɢɦɿɪɸɜɚɧɶ ɜɢɪɿ-
ɲɭєɬɶɫɹ ɧɚ ɨɫɧɨɜɿ ɜɫɬɚɧɨɜɥɟɧɧɹ ɫɬɨɯɚɫɬɢɱɧɨɝɨ ɡɜ'ɹɡɤɭ 
ɦɿɠ ɰɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ. Ɍɚɤɢɣ ɡɜ'ɹɡɨɤ ɜɢɡɧɚɱɚєɬɶɫɹ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɝɪɚɮɿɤɚ ɤɨɪɟɥɹɰɿɣɧɨʀ ɡɚɥɟɠɧɨɫɬɿ ɜɢɦɿɪɸɜɚ-
ɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɚɛɨ ɤɨɪɟɥɹɰɿɣɧɨʀ ɬɚɛɥɢɰɿ. Ƚɪɚɮɿɤ ɡɚɥɟ-
ɠɧɨɫɬɿ =f(ɯ) ɡ ɩɪɢɣɧɹɬɧɨɸ ɧɟɜ'ɹɡɤɨɸ ɬɨɱɨɤ ɞɚє ɦɨɠɥɢ-
ɜɿɫɬɶ ɜɢɡɧɚɱɢɬɢ ɦɚɬɟɦɚɬɢɱɧɭ ɮɨɪɦɭ ɮɭɧɤɰɿʀ ɡɜ'ɹɡɤɭ. 
Ɋɿɜɧɹɧɧɹ ɰɿєʀ ɮɭɧɤɰɿʀ є ɪɿɜɧɹɧɧɹɦ ɡɜ'ɹɡɤɭ ɦɿɠ ɲɭɤɚɧɨɸ 
ɬɚ ɜɢɦɿɪɸɜɚɥɶɧɨɸ ɨɡɧɚɤɚɦɢ. ɉɪɢ ɰɶɨɦɭ ɫɥɿɞ ɡɚɫɬɨɫɨ-
ɜɭɜɚɬɢ ɬɚɤɭ ɮɭɧɤɰɿɸ, ɹɤɚ ɛ ɞɚɜɚɥɚ ɧɚɣɦɟɧɲɟ ɜɿɞɯɢɥɟɧ-
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ɧɹ ɬɟɨɪɟɬɢɱɧɢɯ ɜɿɞ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɜɢɡɧɚɱɟɧɢɯ ɩɪɢ 
ɥɚɛɨɪɚɬɨɪɧɢɯ ɞɨɫɥɿɞɠɟɧɧɹɯ ɬɨɱɨɤ. 

ɇɚɣɛɿɥɶɲ ɲɢɪɨɤɨ ɜɠɢɜɚɧɢɦ ɦɟɬɨɞɨɦ ɡɧɚɯɨɞɠɟɧɧɹ 
ɪɿɜɧɹɧɧɹ ɡɜ'ɹɡɤɭ ɩɚɪɚɦɟɬɪɿɜ  ɬɚ ɭ є ɦɟɬɨɞ ɧɚɣɦɟɧɲɢɯ 
ɤɜɚɞɪɚɬɿɜ (ɆɇɄ) Д1, 2Ж. ɐɟɣ ɦɟɬɨɞ ɩɨɫɿɞɚє ɜɢɧɹɬɤɨɜɟ 
ɦɿɫɰɟ ɫɟɪɟɞ ɦɟɬɨɞɿɜ ɦɚɬɟɦɚɬɢɱɧɨʀ ɫɬɚɬɢɫɬɢɤɢ, ɳɨ ɡɚ-
ɫɬɨɫɨɜɭɸɬɶɫɹ ɜ ɩɪɨɰɟɫɿ ɚɧɚɥɿɡɭ ɞɚɧɢɯ ɩɟɬɪɨɮɿɡɢɱɧɢɯ 
ɞɨɫɥɿɞɠɟɧɶ. Ɂɚɞɚɱɟɸ ɆɇɄ є ɨɰɿɧɤɚ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ, ɹɤɚ 
ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɧɚ ɮɨɧɿ ɜɢɩɚɞɤɨɜɢɯ ɤɨɥɢɜɚɧɶ ɜɢɦɿɪɸ-
ɜɚɧɨʀ ɜɟɥɢɱɢɧɢ, ɬɚ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɫɬɚɧɨɜɥɟɧɨʀ ɡɚɤɨɧɨ-
ɦɿɪɧɨɫɬɿ ɞɥɹ ɩɨɞɚɥɶɲɢɯ ɪɨɡɪɚɯɭɧɤɿɜ, ɡɨɤɪɟɦɚ ɞɥɹ ɩɪɨ-
ɝɧɨɡɿɜ ɬɚ ɩɚɪɚɦɟɬɪɢɱɧɨʀ ɨɰɿɧɤɢ ɮɭнкɰɿʀ ɪегɪеɫɿʀ. 
Ɉɤɪɿɦ ɬɨɝɨ, ɡɚ ɞɨɩɨɦɨɝɨɸ ɆɇɄ ɜɢɡɧɚɱɚɸɬɶ ɤɨɧɰɟɩɰɿɸ ɣ 
ɦɟɬɨɞɨɥɨɝɿɸ ɪɨɡɜ‘ɹɡɚɧɧɹ ɨɛɟɪɧɟɧɨʀ ɡɚɞɚɱɿ ɝɟɨɮɿɡɢɤɢ.  

ɍ ɞɚɧɿɣ ɪɨɛɨɬɿ ɭɜɚɝɚ ɩɪɢɞɿɥɟɧɚ ɜɢɜɱɟɧɧɸ ɱɚɫɨɜɢɯ 
ɡɦɿɧ ɟɥɟɤɬɪɢɱɧɨɝɨ ɨɩɨɪɭ ɡɪɚɡɤɿɜ ɩɨɪɿɞ ɩɪɢ ɩɪɨɩɭɫɤɚɧɧɿ 
ɱɟɪɟɡ ɧɢɯ ɩɨɫɬɿɣɧɨɝɨ ɟɥɟɤɬɪɢɱɧɨɝɨ ɫɬɪɭɦɭ. ɐɟɣ ɟɮɟɤɬ 
ɛɭɜ ɜɢɹɜɥɟɧɢɣ ɭ ɩɪɨɰɟɫɿ ɪɹɞɨɜɢɯ ɩɟɬɪɨɟɥɟɤɬɪɢɱɧɢɯ 
ɞɨɫɥɿɞɠɟɧɶ ɧɟ ɬɿɥɶɤɢ ɧɚɫɢɱɟɧɢɯ ɪɨɡɱɢɧɚɦɢ ɡɪɚɡɤɿɜ 
ɩɨɪɿɞ, ɚ ɣ ɟɤɫɬɪɚɝɨɜɚɧɢɯ, ɿ ɩɨɬɪɟɛɭɜɚɜ ɜɢɜɱɟɧɧɹ ɡ ɦɟ-
ɬɨɸ ɜɫɬɚɧɨɜɥɟɧɧɹ ɡɜ'ɹɡɤɭ ɯɚɪɚɤɬɟɪɭ ɱɚɫɨɜɢɯ ɡɦɿɧ ɡ ɮɿ-
ɡɢɤɨ-ɯɿɦɿɱɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ ɩɨɪɿɞ, ɚ ɬɚɤɨɠ ɡ ɦɟɬɨɸ 
ɞɨɫɥɿɞɠɟɧɧɹ ɦɨɠɥɢɜɨɫɬɿ ɣɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɞɥɹ ɩɨɛɭ-
ɞɨɜɢ ɤɨɦɩɥɟɤɫɧɢɯ ɩɟɬɪɨɟɥɟɤɬɪɢɱɧɢɯ ɦɨɞɟɥɟɣ. ɍ ɫɬɚɬɬɿ 
ɧɚɜɟɞɟɧɿ ɦɟɬɨɞɢɤɚ ɩɟɬɪɨɟɥɟɤɬɪɢɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ, ɚɥ-
ɝɨɪɢɬɦɢ ɚɧɚɥɿɡɭ ɨɬɪɢɦɚɧɢɯ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɜɢɦɿ-
ɪɿɜ, ɳɨ ʉɪɭɧɬɭɸɬɶɫɹ ɧɚ ɜɢɤɨɪɢɫɬɚɧɧɿ ɦɟɬɨɞɿɜ ɫɬɚɬɢɫɬɢ-

ɱɧɨɝɨ ɚɧɚɥɿɡɭ ɬɚ ɪɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ, ɩɪɨɜɟɞɟɧɢɯ 
ɧɚ ʀɯ ɨɫɧɨɜɿ.  

ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɞɨɫɥɿɞɠɟɧɧɹ. Ɂ ɦɟɬɨɸ ɜɢɜɱɟɧ-
ɧɹ ɩɪɨɰɟɫɿɜ ɩɨɥɹɪɢɡɚɰɿʀ ɬɚ ɦɨɠɥɢɜɨɫɬɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ʀɯ 
ɩɚɪɚɦɟɬɪɿɜ ɞɥɹ ɚɧɚɥɿɡɭ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ 
ɝɿɪɫɶɤɢɯ ɩɨɪɿɞ ɪɨɡɪɨɛɥɟɧɚ ɨɪɢɝɿɧɚɥɶɧɚ ɫɯɟɦɚ ɨɛɪɨɛɤɢ 
ɰɢɮɪɨɜɢɯ ɡɚɩɢɫɿɜ ɡɦɿɧɢ ɟɥɟɤɬɪɢɱɧɨɝɨ ɨɩɨɪɭ ɡ ɱɚɫɨɦ, 
ɨɬɪɢɦɚɧɢɯ ɭ ɪɟɡɭɥɶɬɚɬɿ ɥɚɛɨɪɚɬɨɪɧɢɯ ɜɢɦɿɪɸɜɚɧɶ. 
ɉɪɢ ɰɶɨɦɭ ɜɢɡɧɚɱɚɥɢɫɶ ɞɜɚ ɩɚɪɚɦɟɬɪɢ ɩɨɥɹɪɢɡɚɰɿʀ: 
ɩɨɥɹɪɢɡɨɜɧɿɫɬɶ  ɬɚ "ɲɜɢɞɤɿɫɬɶ ɩɨɥɹɪɢɡɚɰɿʀ" Vȼɉ, ɳɨ 
ɹɜɥɹє ɫɨɛɨɸ ɩɨɯɿɞɧɭ ɜɿɞ ɩɨɥɹɪɢɡɨɜɧɨɫɬɿ ɿ ɯɚɪɚɤɬɟɪɢɡɭє 
ɲɜɢɞɤɿɫɬɶ ɡɦɿɧɢ ɩɨɥɹɪɢɡɨɜɧɨɫɬɿ  – ɡɦɿɧɭ ɩɨɥɹɪɢɡɨɜ-
ɧɨɫɬɿ ɡɚ 1 ɫɟɤɭɧɞɭ (ɨɞɢɧɢɰɹ ɜɢɦɿɪɸɜɚɧɧɹ – %/ɫ (ɜɿɞɫɨ-
ɬɨɤ/ɫɟɤɭɧɞɭ)). ɋɥɿɞ ɜɿɞɡɧɚɱɢɬɢ, ɳɨ ɰɟ ɩɟɬɪɨɟɥɟɤɬɪɢɱ-
ɧɢɣ ɩɚɪɚɦɟɬɪ, ɧɚ ɹɤɢɣ ɪɚɧɿɲɟ ɦɚɥɨ ɡɜɟɪɬɚɥɢ ɭɜɚɝɢ 
ɩɪɢ ɥɚɛɨɪɚɬɨɪɧɢɯ ɩɟɬɪɨɮɿɡɢɱɧɢɯ ɞɨɫɥɿɞɠɟɧɧɹɯ. Ⱥɧɚ-
ɥɿɡ ɨɬɪɢɦɚɧɢɯ ɜ ɥɚɛɨɪɚɬɨɪɿʀ ɩɟɬɪɨɮɿɡɢɤɢ ɞɚɧɢɯ ɩɨɤɚɡɚɜ, 
ɳɨ ɜɿɧ ɦɚє ɛɿɥɶɲ ɫɬɿɣɤɿ ɤɨɪɟɥɹɰɿɣɧɿ ɡɜ'ɹɡɤɢ ɡ ɮɿɡɢɤɨ-
ɯɿɦɿɱɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ ɩɨɪɿɞ, ɧɿɠ ɩɨɥɹɪɢɡɨɜɧɿɫɬɶ, 
ɜɿɞɬɚɤ ɦɨɠɟ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɹ ɞɥɹ ɩɨɛɭɞɨɜɢ ɤɨɦɩɥɟɤ-
ɫɧɢɯ ɩɟɬɪɨɟɥɟɤɬɪɢɱɧɢɯ ɦɨɞɟɥɟɣ. 

Ⱦɥɹ ɜɢɡɧɚɱɟɧɶ ɟɥɟɤɬɪɢɱɧɨɝɨ ɨɩɨɪɭ ɧɚ ɩɨɫɬɿɣɧɨɦɭ 
ɫɬɪɭɦɿ ɛɭɜ ɪɨɡɪɨɛɥɟɧɢɣ ɥɚɛɨɪɚɬɨɪɧɢɣ ɜɢɦɿɪɸɜɚɥɶ-
ɧɢɣ ɤɨɦɩɥɟɤɫ, ɫɤɥɚɞɨɜɢɦɢ ɱɚɫɬɢɧɚɦɢ ɹɤɨɝɨ є: ɫɩɟɰɿ-
ɚɥɶɧɢɣ ɤɟɪɧɨɬɪɢɦɚɱ, ɰɢɮɪɨɜɢɣ ɬɟɪɚɨɦɦɟɬɪ 
C.A. 6547 ɬɚ ȿɈɆ (ɪɢɫ. 1). 

 

 
Ɋɢɫ.1. ɋɯɟɦɚ ɜɢɦɿɪɸɜɚɧɧɹ ɟɥɟɤɬɪɢɱɧɨɝɨ ɨɩɨɪɭ ɫɭɯɢɯ ɡɪɚɡɤɿɜ ɤɟɪɧɭ  

 
ɉɿɞ ɱɚɫ ɥɚɛɨɪɚɬɨɪɧɢɯ ɩɟɬɪɨɟɥɟɤɬɪɢɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ 

ɫɭɯɢɯ (ɜɢɫɨɤɨɨɦɧɢɯ) ɡɪɚɡɤɿɜ ɩɨɪɿɞ ɪɨɡɪɨɛɥɟɧɢɦ ɜɢɦɿ-
ɪɸɜɚɥɶɧɢɦ ɤɨɦɩɥɟɤɫɨɦ ɧɚ ɩɨɫɬɿɣɧɨɦɭ ɫɬɪɭɦɿ ɛɭɥɚ 
ɜɫɬɚɧɨɜɥɟɧɚ ɡɦɿɧɚ ʀɯ ɟɥɟɤɬɪɢɱɧɨɝɨ ɨɩɨɪɭ ɡ ɱɚɫɨɦ. Ɉɱɟ-
ɜɢɞɧɨ, ɳɨ ɧɟɫɬɚɰɿɨɧɚɪɧɿɫɬɶ ɨɩɨɪɭ ɜɢɤɥɢɤɚɧɚ ɩɪɨɰɟɫɚɦɢ 
ɩɨɥɹɪɢɡɚɰɿʀ, ɹɤɿ ɜɢɧɢɤɚɸɬɶ ɭ ɡɪɚɡɤɚɯ ɩɨɪɿɞ ɩɪɢ ɩɪɨɩɭɫ-
ɤɚɧɧɿ ɱɟɪɟɡ ɧɢɯ ɟɥɟɤɬɪɢɱɧɨɝɨ ɫɬɪɭɦɭ. Ɍɚɤɨɠ ɡɪɨɡɭɦɿɥɨ, 
ɳɨ ɡɦɿɧɚ ɨɩɨɪɭ ɜ ɱɚɫɿ ɦɨɠɟ ɛɭɬɢ ɿɧɮɨɪɦɚɬɢɜɧɢɦ ɩɚɪɚ-
ɦɟɬɪɨɦ, ɚ ɜɿɞɬɚɤ ɞɨɰɿɥɶɧɢɦ є ɜɢɜɱɟɧɧɹ ɨɫɨɛɥɢɜɨɫɬɟɣ 
ɱɚɫɨɜɢɯ ɡɦɿɧ ɟɥɟɤɬɪɢɱɧɨɝɨ ɨɩɨɪɭ ɡɪɚɡɤɿɜ ɩɨɪɿɞ ɡ ɦɟɬɨɸ 
ɡ'ɹɫɭɜɚɧɧɹ ɦɨɠɥɢɜɨɫɬɿ ʀɯ ɜɢɤɨɪɢɫɬɚɧɧɹ ɞɥɹ ɚɧɚɥɿɡɭ 
ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɝɿɪɫɶɤɢɯ ɩɨɪɿɞ.  

Ɍɟɯɧɨɥɨɝɿɹ ɞɨɫɥɿɞɠɟɧɶ ɧɟɫɬɚɰɿɨɧɚɪɧɨɝɨ ɩɪɨɰɟɫɭ ɭ ɫɭ-
ɯɢɯ ɡɪɚɡɤɚɯ ɩɨɥɹɝɚɥɚ ɜ ɧɚɫɬɭɩɧɨɦɭ. ɐɢɥɿɧɞɪɢɱɧɢɣ ɡɪɚɡɨɤ 
ɜɫɬɚɜɥɹɜɫɹ ɜ ɫɩɟɰɿɚɥɶɧɢɣ ɤɟɪɧɨɬɪɢɦɚɱ. Ɂɚ ɞɨɩɨɦɨɝɨɸ 
ɰɢɮɪɨɜɨɝɨ ɬɟɪɚɨɦɦɟɬɪɚ C.A. 6547 ɪɟєɫɬɪɭɜɚɜɫɹ ɟɥɟɤɬɪɢ-
ɱɧɢɣ ɨɩɿɪ ɡɪɚɡɤɚ ɿɡ ɡɚɩɢɫɨɦ ɜ ȿɈɆ ɡɚ ɫɩɟɰɿɚɥɶɧɨɸ ɩɪɨ-
ɝɪɚɦɨɸ DКЭК VТОаОr PrШПОssТШЧКХ ɡ ɿɧɬɟɪɜɚɥɨɦ 5 ɫ. ɍ ɪɟ-
ɡɭɥɶɬɚɬɿ ɞɨɫɥɿɞɧɢɯ ɥɚɛɨɪɚɬɨɪɧɢɯ ɪɨɛɿɬ ɜɢɡɧɚɱɟɧɨ ɨɩɬɢɦɚ-
ɥɶɧɢɣ ɱɚɫ ɡɚɩɢɫɭ ɤɪɢɜɨʀ ɡɦɿɧɢ ɟɥɟɤɬɪɢɱɧɨɝɨ ɨɩɨɪɭ, ɳɨ 
ɫɤɥɚɞɚє 120÷180 ɫ. Ɍɢɩɨɜɢɣ ɜɢɞ ɤɪɢɜɨʀ ɡɦɿɧɢ ɟɥɟɤɬɪɢɱɧɨ-
ɝɨ ɨɩɨɪɭ ɡ ɱɚɫɨɦ ɧɚɜɟɞɟɧɢɣ ɧɚ ɪɢɫ 2.  

Ⱦɥɹ ɚɧɚɥɿɡɭ ɱɚɫɨɜɢɯ ɡɦɿɧ ɟɥɟɤɬɪɢɱɧɨɝɨ ɨɩɨɪɭ ɛɭɜ 
ɪɨɡɪɨɛɥɟɧɢɣ ɿ ɡɚɫɬɨɫɨɜɚɧɢɣ ɚɥɝɨɪɢɬɦ ɨɛɪɨɛɤɢ ɞɚɧɢɯ 
ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɜɢɦɿɪɸɜɚɧɶ ɫɭɯɢɯ ɡɪɚɡɤɿɜ ɝɿɪɫɶɤɢɯ 
ɩɨɪɿɞ, ɫɭɬɶ ɹɤɨɝɨ ɩɨɥɹɝɚє ɜ ɧɚɫɬɭɩɧɨɦɭ: 

1. ȼɢɤɨɧɭɜɚɥɨɫɹ ɮɭɧɤɰɿɨɧɚɥɶɧɟ ɡɝɥɚɞɠɭɜɚɧɧɹ ɤɪɢ-
ɜɨʀ ɨɩɨɪɭ R(t) ɡɚ ɞɨɩɨɦɨɝɨɸ ɩɨɥɿɧɨɦɿɜ ɞɪɭɝɨɝɨ 
(R(t)=at

2+bt+c) ɚɛɨ ɬɪɟɬɶɨɝɨ (R(t)=at
3+bt

2+ct+d) ɩɨɪɹɞ-
ɤɿɜ ɭ ɫɟɪɟɞɨɜɢɳɿ ɩɪɨɝɪɚɦ EбМОХ ɚɛɨ SЭКЭТsЭТɫК. 

2. ȼɢɡɧɚɱɚɥɚɫɹ ɩɨɥɹɪɢɡɨɜɧɿɫɬɶ (t) ɬɚ ɲɜɢɞɤɿɫɬɶ 
ɩɨɥɹɪɢɡɚɰɿʀ VВП(t) ɡɪɚɡɤɚ ɩɨɪɨɞɢ ɹɤ ɮɭɧɤɰɿʀ ɱɚɫɭ. Ⱦɥɹ 
ɪɿɡɧɢɯ ɜɢɞɿɜ ɚɩɪɨɤɫɢɦɚɰɿʀ ɮɨɪɦɭɥɢ ɪɨɡɪɚɯɭɧɤɭ ɰɢɯ 
ɩɚɪɚɦɟɬɪɿɜ ɦɚɸɬɶ ɜɢɝɥɹɞ: 

ɚ) ɭ ɪɚɡɿ ɚɩɪɨɤɫɢɦɚɰɿʀ ɤɪɢɜɨʀ ɨɩɨɪɭ R(t) ɩɨɥɿɧɨɦɨɦ 
ɞɪɭɝɨɝɨ ɩɨɪɹɞɤɭ   
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ɞɟ a, b, c – ɤɨɟɮɿɰɿєɧɬɢ ɩɨɥɿɧɨɦɚ, t – ɱɚɫ; 
ɛ) ɭ ɪɚɡɿ ɚɩɪɨɤɫɢɦɚɰɿʀ ɤɪɢɜɨʀ ɨɩɨɪɭ ɩɨɥɿɧɨɦɨɦ ɬɪɟ-

ɬɶɨɝɨ ɩɨɪɹɞɤɭ   
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ɞɟ a, b, c, d – ɤɨɟɮɿɰɿєɧɬɢ ɩɨɥɿɧɨɦɚ, t – ɱɚɫ. 
3. ȼɢɤɨɧɭɜɚɥɚɫɹ ɩɨɛɭɞɨɜɚ ɝɪɚɮɿɤɿɜ ɡɚɥɟɠɧɨɫɬɟɣ 

ɩɨɥɹɪɢɡɨɜɧɨɫɬɿ ɿ ɲɜɢɞɤɨɫɬɿ ɩɨɥɹɪɢɡɚɰɿʀ ɜɿɞ ɱɚɫɭ ɬɚ ʀɯ 
ɹɤɿɫɧɢɣ ɿ ɤɿɥɶɤɿɫɧɢɣ ɚɧɚɥɿɡ. 

4. ȼɫɬɚɧɨɜɥɸɜɚɥɢɫɹ ɤɨɪɟɥɹɰɿɣɧɿ ɡɚɥɟɠɧɨɫɬɿ ɦɿɠ ɩɚ-
ɪɚɦɟɬɪɚɦɢ ɩɨɥɹɪɢɡɚɰɿʀ ɟɤɫɬɪɚɝɨɜɚɧɢɯ ɩɨɪɿɞ ɿ ɜɦɿɫɬɨɦ 
ɨɫɧɨɜɧɢɯ ɩɟɬɪɨɝɟɧɧɢɯ ɨɤɢɫɥɿɜ: SТЇ2, CКЇ, MРЇ, 
(FО2Ї3, Іɚ2Ї, K2Ї, -H2Ї). Ȼɭɥɨ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɰɿ ɡɚ-
ɥɟɠɧɨɫɬɿ ɚɩɪɨɤɫɢɦɭɸɬɶɫɹ ɥɿɧɿɣɧɢɦɢ ɮɭɧɤɰɿɹɦɢ ɬɢɩɭ 

VВП=aCxx+b, ɞɟ Сɯɯ – ɜɦɿɫɬ ɩɟɬɪɨɝɟɧɧɢɯ ɨɤɢɫɥɿɜ ɭ %;  
a ɿ b – ɤɨɟɮɿɰɿєɧɬɢ ɪɿɜɧɹɧɧɹ. 

Ⱦɥɹ ɞɨɫɥɿɞɠɟɧɧɹ ɩɨɥɹɪɢɡɚɰɿɣɧɢɯ ɟɮɟɤɬɿɜ ɭ ɩɨɪɨɞɚɯ, 
ɧɚɫɢɱɟɧɢɯ ɦɨɞɟɥɥɸ ɩɥɚɫɬɨɜɨʀ ɜɨɞɢ, ɛɭɥɚ ɪɨɡɪɨɛɥɟɧɚ 
ɿɧɲɚ ɦɨɞɢɮɿɤɚɰɿɹ ɜɢɦɿɪɸɜɚɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɭ, ɳɨ 
ɫɤɥɚɞɚєɬɶɫɹ ɿɡ ɫɩɟɰɿɚɥɶɧɨɝɨ ɤɟɪɧɨɬɪɢɦɚɱɚ, ɟɥɟɤɬɪɨɜɨɡ-
ɜɿɞɭɜɚɥɶɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɗɊɉ-1, ɰɢɮɪɨɜɨɝɨ 
ɦɭɥɶɬɢɦɟɬɪɚ UT-70B ɬɚ ȿɈɆ (ɪɢɫ. 3). ɇɟɨɛɯɿɞɧɿɫɬɶ 
ɬɚɤɨʀ ɦɨɞɢɮɿɤɚɰɿʀ ɜɢɦɿɪɸɜɚɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɭ ɡɭɦɨɜɥɟɧɚ 
ɬɢɦ, ɳɨ ɰɢɮɪɨɜɢɣ ɬɟɪɚɨɦɦɟɬɪ C.A. 6547 ɦɚє ɧɢɠɧɸ 
ɦɟɠɭ ɞɿɚɩɚɡɨɧɭ ɜɢɦɿɪɸɜɚɧɧɹ ɟɥɟɤɬɪɢɱɧɨɝɨ ɨɩɨɪɭ 
30 ɤɈɦ, ɳɨ ɡɧɚɱɧɨ ɜɢɳɟ ɟɥɟɤɬɪɢɱɧɨɝɨ ɨɩɨɪɭ ɡɪɚɡɤɿɜ 
ɝɿɪɫɶɤɢɯ ɩɨɪɿɞ, ɧɚɫɢɱɟɧɢɯ ɦɨɞɟɥɥɸ ɩɥɚɫɬɨɜɨʀ ɜɨɞɢ. 
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Ɋɢɫ. 2. Ɍɢɩɨɜɚ ɤɪɢɜɚ ɡɦɿɧɢ ɟɥɟɤɬɪɢɱɧɨɝɨ ɨɩɨɪɭ ɡɪɚɡɤɚ ɫɭɯɨɝɨ ɩɿɫɤɨɜɢɤɚ ɡ ɱɚɫɨɦ.  

Ɂɪɨɫɬɚɧɧɹ ɨɩɨɪɭ ɚɩɪɨɤɫɢɦɭєɬɶɫɹ ɩɨɥɿɧɨɦɨɦ 2-ɝɨ ɩɨɪɹɞɤɭ 
 

 
Ɋɢɫ. 3. ɋɯɟɦɚ ɜɢɦɿɪɸɜɚɧɶ ɡɦɿɧɢ ɪɿɡɧɢɰɿ ɩɨɬɟɧɰɿɚɥɿɜ ɧɚ ɡɪɚɡɤɚɯ ɝɿɪɫɶɤɢɯ ɩɨɪɿɞ, ɧɚɫɢɱɟɧɢɯ ɦɨɞɟɥɥɸ ɩɥɚɫɬɨɜɨʀ ɜɨɞɢ 

 
Ɍɟɯɧɨɥɨɝɿɹ ɞɨɫɥɿɞɠɟɧɶ ɡɪɚɡɤɿɜ ɡɚ ɞɚɧɨɸ ɦɨɞɢɮɿɤɚ-

ɰɿєɸ ɜɢɦɿɪɸɜɚɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɭ ɞɟɳɨ ɜɿɞɦɿɧɧɚ ɜɿɞ ɞɨ-
ɫɥɿɞɠɟɧɧɹ ɫɭɯɢɯ ɡɪɚɡɤɿɜ ɿ ɩɨɥɹɝɚє ɜ ɧɚɫɬɭɩɧɨɦɭ. ɉɿɫɥɹ 
ɮɿɤɫɚɰɿʀ ɡɪɚɡɤɚ ɭ ɫɩɟɰɿɚɥɶɧɨɦɭ ɤɟɪɧɨɬɪɢɦɚɱɿ ɡɚ ɞɨɩɨɦɨ-
ɝɨɸ ɰɢɮɪɨɜɨɝɨ ɦɭɥɶɬɢɦɟɬɪɚ UT-70B ɜɩɪɨɞɨɜɠ 10–15 ɫ 
ɪɟєɫɬɪɭєɬɶɫɹ ɪɿɡɧɢɰɹ ɩɨɬɟɧɰɿɚɥɿɜ ɧɚ ɡɪɚɡɤɭ (ɩɨɬɟɧɰɿɚɥ 
ɜɥɚɫɧɨʀ ɩɨɥɹɪɢɡɚɰɿʀ) ɿɡ ɡɚɩɢɫɨɦ ɧɚ ȿɈɆ ɡɚ ɫɩɟɰɿɚɥɶɧɨɸ 
ɩɪɨɝɪɚɦɨɸ UІI-T ɡ ɞɢɫɤɪɟɬɢɡɚɰɿєɸ 1 ɫ. ɉɿɫɥɹ ɡɚɩɢɫɭ 
ɪɿɡɧɢɰɿ ɩɨɬɟɧɰɿɚɥɿɜ ɜɥɚɫɧɨʀ ɩɨɥɹɪɢɡɚɰɿʀ, ɜɦɢɤɚєɬɶɫɹ 

ɝɟɧɟɪɚɬɨɪ ɗɊɉ-1 ɜ ɪɟɠɢɦɿ ɩɨɫɬɿɣɧɨɝɨ ɫɬɚɛɿɥɿɡɨɜɚɧɨɝɨ 
ɫɬɪɭɦɭ ɫɢɥɨɸ ɜɿɞ 1 ɞɨ 10 ɦȺ ɣ ɜɩɪɨɞɨɜɠ 120 ɫ ɪɟєɫɬɪɭ-
єɬɶɫɹ ɪɿɡɧɢɰɹ ɩɨɬɟɧɰɿɚɥɿɜ "ɩɪɨɩɭɫɤɚɧɧɹ" (ɚɛɨ "ɡɚɪɹɞɤɢ") 
UɁ. ɉɿɫɥɹ ɱɨɝɨ ɝɟɧɟɪɚɬɨɪ ɜɢɦɢɤɚєɬɶɫɹ  ɿ ɧɚ ɩɪɨɬɹɡɿ 90–
120 ɫ ɪɟєɫɬɪɭєɬɶɫɹ ɪɿɡɧɢɰɹ ɩɨɬɟɧɰɿɚɥɿɜ "ɫɩɚɞɭ" (ɚɛɨ 
ɪɨɡɪɹɞɤɢ") Uȼɉ. Ɍɢɩɨɜɚ ɮɨɪɦɚ ɡɚɩɢɫɭ ɤɪɢɜɨʀ ɡɦɿɧɢ ɪɿɡ-
ɧɢɰɿ ɩɨɬɟɧɰɿɚɥɿɜ ɧɚ ɡɪɚɡɤɭ, ɧɚɫɢɱɟɧɨɦɭ ɦɨɞɟɥɥɸ ɩɥɚɫ-
ɬɨɜɨʀ ɜɨɞɢ, ɧɚɜɟɞɟɧɚ ɧɚ ɪɢɫ. 4. 

 

 
Ɋɢɫ. 4. Ɍɢɩɨɜɚ ɤɪɢɜɚ ɡɦɿɧɢ ɪɿɡɧɢɰɿ ɩɨɬɟɧɰɿɚɥɿɜ ɡ ɱɚɫɨɦ ɧɚ ɡɪɚɡɤɭ ɩɨɪɨɞɢ, ɧɚɫɢɱɟɧɨʀ ɦɨɞɟɥɥɸ ɩɥɚɫɬɨɜɨʀ ɜɨɞɢ.  

ɋɩɚɞ ɪɿɡɧɢɰɿ ɩɨɬɟɧɰɿɚɥɿɜ ɩɨɥɹɪɢɡɚɰɿʀ ɚɩɪɨɤɫɢɦɭєɬɶɫɹ ɫɬɟɩɟɧɟɜɨɸ ɮɭɧɤɰɿєɸ 
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ɍ ɪɟɡɭɥɶɬɚɬɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɡɦɿɧɢ 
ɪɿɡɧɢɰɿ ɩɨɬɟɧɰɿɚɥɿɜ ɡ ɱɚɫɨɦ ɧɚ ɡɪɚɡɤɚɯ ɩɨɪɿɞ, ɧɚɫɢɱɟ-
ɧɢɯ ɦɨɞɟɥɥɸ ɩɥɚɫɬɨɜɨʀ ɜɨɞɢ, ɜɢɜɱɟɧɨ ɩɪɨɰɟɫ ʀɯ ɩɨɥɹ-
ɪɢɡɚɰɿʀ ɬɚ ɨɰɿɧɟɧɿ ɦɨɠɥɢɜɨɫɬɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɰɶɨɝɨ ɩɪɨ-
ɰɟɫɭ ɞɥɹ ɚɧɚɥɿɡɭ ɮɿɡɢɱɧɢɯ ɬɚ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɯ ɜɥɚɫɬɢ-
ɜɨɫɬɟɣ ɝɿɪɫɶɤɢɯ ɩɨɪɿɞ. Ɂ ɰɿєɸ ɦɟɬɨɸ ɪɨɡɪɨɛɥɟɧɚ ɨɪɢɝɿ-
ɧɚɥɶɧɚ ɫɯɟɦɚ ɨɛɪɨɛɤɢ ɰɢɮɪɨɜɢɯ ɡɚɩɢɫɿɜ ɱɚɫɨɜɢɯ ɡɦɿɧ 
ɪɿɡɧɢɰɶ ɩɨɬɟɧɰɿɚɥɿɜ, ɨɬɪɢɦɚɧɢɯ ɭ ɪɟɡɭɥɶɬɚɬɿ ɥɚɛɨɪɚ-
ɬɨɪɧɢɯ ɜɢɦɿɪɸɜɚɧɶ. Ⱥɥɝɨɪɢɬɦ ɰɿєʀ ɨɛɪɨɛɤɢ ɧɚɫɬɭɩɧɢɣ. 

1. Ɂɚɩɢɫɚɧɚ ɤɪɢɜɚ ɫɩɚɞɭ ɪɿɡɧɢɰɿ ɩɨɬɟɧɰɿɚɥɿɜ ɜɢɤɥɢ-
ɤɚɧɨʀ ɩɨɥɹɪɢɡɚɰɿʀ Uȼɉ(t) ɮɭɧɤɰɿɨɧɚɥɶɧɨ ɡɝɥɚɞɠɭɜɚɥɚ-
ɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɬɟɩɟɧɟɜɨʀ (Uȼɉ(t) = atb) ɚɛɨ ɥɨɝɚ-
ɪɢɮɦɿɱɧɨʀ (Uȼɉ(t) = aХЧt+b) ɮɭɧɤɰɿɣ ɜ ɫɟɪɟɞɨɜɢɳɿ 
ɩɪɨɝɪɚɦ EбОХ ɚɛɨ SЭКЭТsЭТɫК. 

2. ɉɨɥɹɪɢɡɨɜɧɿɫɬɶ (t) ɬɚ ɲɜɢɞɤɿɫɬɶ ɩɨɥɹɪɢɡɚɰɿʀ 
VВП(t) ɡɪɚɡɤɚ ɩɨɪɨɞɢ, ɹɤ ɮɭɧɤɰɿʀ ɱɚɫɭ, ɞɥɹ ɪɿɡɧɢɯ ɜɢɞɿɜ 
ɚɩɪɨɤɫɢɦɚɰɿʀ ɜɢɡɧɚɱɚɥɢɫɹ ɡɚ ɬɚɤɢɦɢ ɪɨɡɪɚɯɭɧɤɨɜɢɦɢ 
ɮɨɪɦɭɥɚɦɢ: 

ɚ) ɭ ɜɢɩɚɞɤɭ ɚɩɪɨɤɫɢɦɚɰɿʀ ɤɪɢɜɨʀ ɫɩɚɞɭ ɪɿɡɧɢɰɿ ɩɨ-
ɬɟɧɰɿɚɥɿɜ ɜɢɤɥɢɤɚɧɨʀ ɩɨɥɹɪɢɡɚɰɿʀ ɫɬɟɩɟɧɟɜɨɸ ɮɭɧɤɰɿ-
єɸ Uȼɉ(t) = atb   
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ɞɟ a, b – ɤɨɟɮɿɰɿєɧɬɢ ɫɬɟɩɟɧɟɜɨʀ ɮɭɧɤɰɿʀ, t – ɱɚɫ, UɁ – 
ɪɿɡɧɢɰɹ ɩɨɬɟɧɰɿɚɥɿɜ ɡɚɪɹɞɤɢ, Uȼɉ – ɪɿɡɧɢɰɹ ɩɨɬɟɧɰɿɚɥɿɜ 
ɜɢɤɥɢɤɚɧɨʀ ɩɨɥɹɪɢɡɚɰɿʀ; 

ɛ) ɭ ɜɢɩɚɞɤɭ ɚɩɪɨɤɫɢɦɚɰɿʀ ɤɪɢɜɨʀ ɫɩɚɞɭ ɪɿɡɧɢɰɿ ɩɨ-
ɬɟɧɰɿɚɥɿɜ ɜɢɤɥɢɤɚɧɨʀ ɩɨɥɹɪɢɡɚɰɿʀ ɥɨɝɚɪɢɮɦɿɱɧɨɸ ɮɭɧ-
ɤɰɿєɸ Uȼɉ(t)=aХЧt+b     
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ɞɟ a, b – ɤɨɟɮɿɰɿєɧɬɢ ɥɨɝɚɪɢɮɦɿɱɧɨʀ ɮɭɧɤɰɿʀ, t – ɱɚɫ, 
UɁ – ɪɿɡɧɢɰɹ ɩɨɬɟɧɰɿɚɥɿɜ ɡɚɪɹɞɤɢ, Uȼɉ – ɪɿɡɧɢɰɹ ɩɨɬɟ-
ɧɰɿɚɥɿɜ ɜɢɤɥɢɤɚɧɨʀ ɩɨɥɹɪɢɡɚɰɿʀ. 

3. ȼɢɤɨɧɭɜɚɥɚɫɹ ɩɨɛɭɞɨɜɚ ɝɪɚɮɿɤɿɜ ɡɦɿɧɢ ɩɨɥɹɪɢ-
ɡɨɜɧɨɫɬɿ ɣ ɲɜɢɞɤɨɫɬɿ ɩɨɥɹɪɢɡɚɰɿʀ ɜɿɞ ɱɚɫɭ ɬɚ ʀɯ ɹɤɿɫɧɢɣ 
ɿ ɤɿɥɶɤɿɫɧɢɣ ɚɧɚɥɿɡ. 

4. ȼɫɬɚɧɨɜɥɸɜɚɥɢɫɹ ɤɨɪɟɥɹɰɿɣɧɿ ɡɚɥɟɠɧɨɫɬɿ ɦɿɠ 
ɩɚɪɚɦɟɬɪɚɦɢ ɩɨɥɹɪɢɡɚɰɿʀ ɩɨɪɿɞ, ɧɚɫɢɱɟɧɢɯ ɦɨɞɟɥɥɸ 
ɩɥɚɫɬɨɜɨʀ ɜɨɞɢ, ɿ ɜɦɿɫɬɨɦ ɨɫɧɨɜɧɢɯ ɩɟɬɪɨɝɟɧɧɢɯ ɨɤɢɫ-
ɥɿɜ: SТЇ2, CКЇ, MРЇ, (FО2Ї3, Іɚ2Ї, K2Ї, -H2Ї). Ʉɨɪɟ-
ɥɹɰɿɣɧɿ ɡɚɥɟɠɧɨɫɬɿ, ɹɤ ɿ ɭ ɜɢɩɚɞɤɭ ɿɡ ɫɭɯɢɦɢ ɡɪɚɡɤɚɦɢ, 
ɚɩɪɨɤɫɢɦɭɜɚɥɢɫɹ ɥɿɧɿɣɧɢɦɢ ɮɭɧɤɰɿɹɦɢ ɬɢɩɭ 
Vȼɉ=aCxx+b, ɞɟ  – ɜɦɿɫɬ ɩɟɬɪɨɝɟɧɧɢɯ ɨɤɢɫɥɿɜ ɭ %; a 
ɿ b – ɤɨɟɮɿɰɿєɧɬɢ ɪɿɜɧɹɧɧɹ. 

ɇɚ ɤɿɧɰɟɜɨɦɭ ɟɬɚɩɿ ɤɚɦɟɪɚɥɶɧɨʀ ɨɛɪɨɛɤɢ ɜɫɿєʀ ɫɭɤɭɩ-
ɧɨɫɬɿ ɦɚɬɟɪɿɚɥɿɜ ɩɟɬɪɨɮɿɡɢɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɦɿɠ ɩɟɬɪɨ-
ɟɥɟɤɬɪɢɱɧɢɦɢ, ɮɿɥɶɬɪɚɰɿɣɧɨ-єɦɧɿɫɧɢɦɢ ɬɚ ɮɿɡɢɤɨ-
ɯɿɦɿɱɧɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɩɨɪɿɞ ɜɫɬɚɧɨɜɥɸɸɬɶɫɹ ɤɨɪɟɥɹ-
ɰɿɣɧɿ ɡɜ'ɹɡɤɢ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɦɟɬɨɞɿɜ ɩɚɪɧɨʀ ɿ ɦɧɨɠɢɧ-
ɧɨʀ ɤɨɪɟɥɹɰɿʀ. Ʉɨɪɟɥɹɰɿɣɧɢɣ ɚɧɚɥɿɡ ɜɢɤɨɧɭєɬɶɫɹ ɡ ɦɟɬɨɸ 
ɨɛʉɪɭɧɬɭɜɚɧɧɹ ɱɚɫɬɤɨɜɨʀ ɡɚɦɿɧɢ ɮɿɥɶɬɪɚɰɿɣɧɨ-єɦɧɿɫɧɢɯ 
ɬɚ ɿɧɲɢɯ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɩɨɪɿɞ ɩɟɬɪɨɟɥɟɤɬ-
ɪɢɱɧɢɦɢ, ɳɨ є ɨɫɧɨɜɨɸ ɝɟɨɥɨɝɿɱɧɨʀ ɿɧɬɟɪɩɪɟɬɚɰɿʀ ɞɚɧɢɯ 
ɟɥɟɤɬɪɨɦɟɬɪɢɱɧɢɯ ɦɟɬɨɞɿɜ ȽȾɋ Д7, 9Ж. 

Ɂ ɦɟɬɨɸ ɜɢɜɱɟɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ɜɢɤɥɢɤɚɧɨʀ ɩɨɥɹɪɢɡɚ-
ɰɿʀ ɬɚ ɦɨɠɥɢɜɨɫɬɿ ʀɯ ɡɚɫɬɨɫɭɜɚɧɧɹ ɞɥɹ ɚɧɚɥɿɡɭ ɮɿɡɢɱɧɢɯ 
ɬɚ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɩɨɪɿɞ-ɤɨɥɟɤɬɨɪɿɜ ɜ ɥɚ-
ɛɨɪɚɬɨɪɿʀ ɩɟɬɪɨɮɿɡɢɤɢ ɡɚ ɪɨɡɪɨɛɥɟɧɨɸ ɦɟɬɨɞɢɤɨɸ ɜɢ-

ɤɨɧɚɧɿ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɥɚɛɨɪɚɬɨɪɧɿ ɟɥɟɤɬɪɨɦɟɬɪɢɱɧɿ 
ɞɨɫɥɿɞɠɟɧɧɹ ɤɨɥɟɤɰɿʀ ɡɪɚɡɤɿɜ Ⱦɨɛɪɨɬɜɿɪɫɶɤɨʀ, Ʌɭɞɢɧɫɶɤɨʀ 
ɬɚ ȼɨɥɨɞɢɦɢɪɫɶɤɨʀ ɩɥɨɳ ȼɨɥɢɧɨ-ɉɨɞɿɥɥɹ. ɉɥɨɳɿ ɪɨɡ-
ɬɚɲɨɜɚɧɿ ɭ ɩɿɜɧɿɱɧɿɣ ɱɚɫɬɢɧɿ Ʌɶɜɿɜɫɶɤɨɝɨ ɩɚɥɟɨɡɨɣɫɶɤɨɝɨ 
ɩɪɨɝɢɧɭ ɿ є ɩɟɪɫɩɟɤɬɢɜɧɢɦɢ ɧɚ ɧɚɹɜɧɿɫɬɶ ɜɭɝɥɟɜɨɞɧɨɜ-
ɦɿɫɧɢɯ ɩɨɪɿɞ. Ⱦɨɫɥɿɞɧɢɦ ɲɥɹɯɨɦ ɜɢɡɧɚɱɚɥɢɫɹ ɣ ɚɧɚɥɿ-
ɡɭɜɚɥɢɫɹ ɞɜɚ ɩɚɪɚɦɟɬɪɢ ɜɢɤɥɢɤɚɧɨʀ ɩɨɥɹɪɢɡɚɰɿʀ – ɩɨ-
ɥɹɪɢɡɨɜɧɿɫɬɶ  ɿ ɲɜɢɞɤɿɫɬɶ ɩɨɥɹɪɢɡɚɰɿʀ Vȼɉ ɫɭɯɢɯ ɬɚ ɧɚ-
ɫɢɱɟɧɢɯ ɦɨɞɟɥɥɸ ɩɥɚɫɬɨɜɨʀ ɜɨɞɢ (ɪɨɡɱɢɧ ІКCХ) ɩɿɫɤɨ-
ɜɢɤɿɜ, ɜɚɩɧɹɤɿɜ ɿ ɞɨɥɨɦɿɬɿɜ. Ɂɭɩɢɧɢɦɨɫɹ ɧɚ ɚɧɚɥɿɡɿ ɜɫɬɚ-
ɧɨɜɥɟɧɢɯ ɤɨɪɟɥɹɰɿɣɧɢɯ ɡɜ'ɹɡɤɿɜ ɜɦɿɫɬɭ ɨɫɧɨɜɧɢɯ ɩɨɪɨ-
ɞɨɬɜɿɪɧɢɯ ɨɤɢɫɥɿɜ ɰɢɯ ɩɨɪɿɞ ɿɡ ɲɜɢɞɤɿɫɬɸ ɩɨɥɹɪɢɡɚɰɿʀ  
Vȼɉ. ɐɟɣ ɩɚɪɚɦɟɬɪ ɪɿɞɤɨ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɩɪɢ ɥɚɛɨɪɚ-
ɬɨɪɧɢɯ ɩɟɬɪɨɟɥɟɤɬɪɢɱɧɢɯ ɞɨɫɥɿɞɠɟɧɧɹɯ, ɚɥɟ, ɹɤ ɜɢɹɜɢ-
ɥɨɫɹ, є ɿɧɮɨɪɦɚɬɢɜɧɢɦ ɫɬɨɫɨɜɧɨ ɦɨɠɥɢɜɨɫɬɿ ɩɪɨɝɧɨɡɭ-
ɜɚɧɧɹ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɩɨɪɿɞ. 

ɍ ɪɟɡɭɥɶɬɚɬɿ ɿɧɬɟɪɩɪɟɬɚɰɿʀ ɤɨɦɩɥɟɤɫɧɢɯ ɩɟɬɪɨɮɿɡɢɱɧɢɯ 
ɞɚɧɢɯ ɬɚ ʀɯ ɫɬɚɬɢɫɬɢɱɧɨɝɨ ɚɧɚɥɿɡɭ ɜɫɬɚɧɨɜɥɟɧɿ ɤɨɪɟɥɹɰɿɣɧɿ 
ɡɜ'ɹɡɤɢ ɦɿɠ ɲɜɢɞɤɿɫɬɸ ɩɨɥɹɪɢɡɚɰɿʀ ɫɭɯɢɯ ɿ ɧɚɫɢɱɟɧɢɯ ɩɨɪɿɞ 
ɬɚ ɜɦɿɫɬɨɦ ɬɚɤɢɯ  ɨɫɧɨɜɧɢɯ ɩɨɪɨɞɨɬɜɿɪɧɢɯ ɨɤɢɫɥɿɜ: SТЇ2, 
CКЇ, MРЇ, ∑(FО2Ї3, ІК2Ї, Ʉ2Ɉ, -H2Ї). ȼɦɿɫɬ ɜɿɞɦɿɱɟɧɢɯ 
ɨɤɢɫɥɿɜ ɭ ɡɪɚɡɤɚɯ ɜɢɡɧɚɱɚɜɫɹ ɡɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɯɿɦɿɱɧɨɝɨ ɣ 
ɮɥɭɨɪɟɫɰɟɧɬɧɨɝɨ ɚɧɚɥɿɡɿɜ. ɍ ɪɟɡɭɥɶɬɚɬɿ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ 
ɤɨɪɟɥɹɰɿɣɧɿ ɡɚɥɟɠɧɨɫɬɿ ɞɨɫɬɚɬɧɶɨ ɹɤɿɫɧɨ ɚɩɪɨɤɫɢɦɭɸɬɶɫɹ 
ɥɿɧɿɣɧɨɸ ɮɭɧɤɰɿєɸ ɬɢɩɭ Vȼɉ =  +b, ɞɟ  – ɜɦɿɫɬ ɜɿɞɩɨ-
ɜɿɞɧɢɯ ɨɤɢɫɥɿɜ ɭ ɜɿɞɫɨɬɤɚɯ. Ⱦɥɹ ɩɪɢɤɥɚɞɭ ɧɚ ɪɢɫ. 5 ɧɚɜɟɞɟ-
ɧɿ ɤɨɪɟɥɹɰɿɣɧɿ ɡɚɥɟɠɧɨɫɬɿ ɞɥɹ ɜɚɩɧɹɤɿɜ Ⱦɨɛɪɨɬɜɿɪɫɶɤɨʀ 
ɩɥɨɳɿ. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɲɜɢɞɤɿɫɬɶ ɩɨɥɹɪɢɡɚɰɿʀ Vȼɉ ɹɤ ɫɭ-
ɯɢɯ, ɬɚɤ ɿ ɧɚɫɢɱɟɧɢɯ ɜɚɩɧɹɤɿɜ ɦɚє ɩɪɹɦɭ ɮɭɧɤɰɿɨɧɚɥɶɧɭ 
ɡɚɥɟɠɧɿɫɬɶ ɜɿɞ ɜɦɿɫɬɭ SТЇ2, CКЇ ɬɚ ∑(FО2Ї3, ІК2Ї, Ʉ2Ɉ, 
H2Ї), ɚ ɜɿɞ ɜɦɿɫɬɭ MРЇ – ɨɛɟɪɧɟɧɭ. Ʉɨɟɮɿɰɿєɧɬɢ ɤɨɪɟɥɹɰɿʀ 
R2 ɰɢɯ ɡɚɥɟɠɧɨɫɬɟɣ ɞɨɫɬɚɬɧɶɨ ɜɢɫɨɤɿ ɿ ɡɦɿɧɸɸɬɶɫɹ ɜɿɞ 0,78 
ɞɨ 0,95. ɏɚɪɚɤɬɟɪɧɨɸ ɨɫɨɛɥɢɜɿɫɬɸ ɜɫɬɚɧɨɜɥɟɧɢɯ ɡɚɥɟɠ-
ɧɨɫɬɟɣ є ɬɟ, ɳɨ ɜ ɧɚɫɢɱɟɧɢɯ ɡɪɚɡɤɚɯ ɲɜɢɞɤɿɫɬɶ ɩɨɥɹɪɢɡɚɰɿʀ 
ɩɪɢɧɚɣɦɧɿ ɧɚ ɩɨɪɹɞɨɤ ɜɢɳɚ, ɧɿɠ ɭ ɫɭɯɢɯ ɡɪɚɡɤɚɯ, ɚ ɜɦɿɫɬ 
ɨɤɢɫɥɿɜ – ɛɿɥɶɲ ɫɭɬɬєɜɨ ɜɩɥɢɜɚє ɧɚ ʀʀ ɡɦɿɧɭ. ȼɿɞɬɚɤ, ɜɫɬɚ-
ɧɨɜɥɟɧɿ ɤɨɪɟɥɹɰɿɣɧɿ ɡɚɥɟɠɧɨɫɬɿ ɦɨɠɭɬɶ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɿ 
ɞɥɹ ɩɨɩɟɪɟɞɧɶɨʀ ɨɰɿɧɤɢ ɜɦɿɫɬɭ ɜɤɚɡɚɧɢɯ ɨɤɢɫɥɿɜ ɭ ɜɚɩɧɹɤɚɯ 
Ⱦɨɛɪɨɬɜɿɪɫɶɤɨʀ ɩɥɨɳɿ ɡɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɥɚɛɨɪɚɬɨɪɧɢɯ ɜɢ-
ɦɿɪɿɜ ɩɨɥɹɪɢɡɨɜɧɨɫɬɿ ɬɚ ɲɜɢɞɤɨɫɬɿ ɩɨɥɹɪɢɡɚɰɿʀ. 

ɐɿɤɚɜɢɣ ɪɟɡɭɥɶɬɚɬ ɨɬɪɢɦɚɧɢɣ ɞɥɹ ɞɨɥɨɦɿɬɿɜ ȼɨɥɨ-
ɞɢɦɢɪɫɶɤɨʀ ɩɥɨɳɿ. Ɂɚɝɚɥɶɧɢɣ ɤɨɪɟɥɹɰɿɣɧɢɣ ɡɜ'ɹɡɨɤ 
ɲɜɢɞɤɨɫɬɿ ɩɨɥɹɪɢɡɚɰɿʀ ɡ ɜɦɿɫɬɨɦ ɨɤɢɫɥɿɜ ɚɧɚɥɨɝɿɱɧɢɣ 
ɜɚɩɧɹɤɚɦ Ⱦɨɛɪɨɬɜɿɪɫɶɤɨʀ ɩɥɨɳɿ, ɚɥɟ ɬɭɬ Vȼɉ ɭ ɫɭɯɢɯ ɡɪɚ-
ɡɤɚɯ ɩɪɢɛɥɢɡɧɨ ɜɞɜɨє ɜɢɳɚ, ɧɿɠ ɭ ɧɚɫɢɱɟɧɢɯ ɡɪɚɡɤɚɯ. 
Ɉɫɬɚɧɧɹ ɡɚɤɨɧɨɦɿɪɧɿɫɬɶ ɯɚɪɚɤɬɟɪɧɚ ɞɥɹ ɞɨɥɨɦɿɬɿɜ ɿ ɩɿɫ-
ɤɨɜɢɤɿɜ Ʌɭɞɢɧɫɶɤɨʀ ɩɥɨɳɿ, ɚɥɟ ɬɭɬ є ɫɜɨʀ ɨɫɨɛɥɢɜɨɫɬɿ, ɚ 
ɫɚɦɟ: ɞɥɹ ɫɭɦɢ ɨɤɢɫɥɿɜ ∑(FО2Ї3, ІК2Ї, Ʉ2Ɉ, H2Ї) ɭ ɞɨ-
ɥɨɦɿɬɚɯ ɲɜɢɞɤɿɫɬɶ ɩɨɥɹɪɢɡɚɰɿʀ ɦɚє ɨɛɟɪɧɟɧɭ ɡɚɥɟɠɧɿɫɬɶ 
ɧɚ ɜɿɞɦɿɧɭ ɜɿɞ ɜɚɩɧɹɤɿɜ Ⱦɨɛɪɨɬɜɿɪɫɶɤɨʀ ɩɥɨɳɿ; ɤɪɿɦ ɰɶɨɝɨ, 
ɞɥɹ ɩɿɫɤɨɜɢɤɿɜ ɡɚɥɟɠɧɿɫɬɶ Vȼɉ ɜɿɞ ɜɦɿɫɬɭ SТЇ2 ɬɚɤɨɠ ɨɛɟ-
ɪɧɟɧɚ, ɚ ɜɿɞ ɜɦɿɫɬɭ MРЇ – ɩɪɹɦɚ (ɪɢɫ. 6). 

ɐɿɤɚɜɢɣ ɪɟɡɭɥɶɬɚɬ ɨɬɪɢɦɚɧɢɣ ɿ ɩɪɢ ɥɚɛɨɪɚɬɨɪɧɢɯ ɞɨ-
ɫɥɿɞɠɟɧɧɹɯ ɜɚɩɧɹɤɿɜ ȼɨɥɨɞɢɦɢɪɫɶɤɨʀ ɩɥɨɳɿ. Ⱦɥɹ ɨɞɟɪɠɚ-
ɧɢɯ ɤɨɪɟɥɹɰɿɣɧɢɯ ɡɚɥɟɠɧɨɫɬɟɣ ɯɚɪɚɤɬɟɪɧɢɦ є ɬɟ, ɳɨ ɪɿ-
ɜɟɧɶ ɡɧɚɱɟɧɶ ɲɜɢɞɤɨɫɬɿ ɩɨɥɹɪɢɡɚɰɿʀ ɹɤ ɞɥɹ ɫɭɯɢɯ, ɬɚɤ ɿ ɧɚ-
ɫɢɱɟɧɢɯ ɦɨɞɟɥɥɸ ɩɥɚɫɬɨɜɨʀ ɜɨɞɢ ɡɪɚɡɤɿɜ ɩɪɚɤɬɢɱɧɨ ɨɞɧɚ-
ɤɨɜɢɣ, ɚ ɤɨɪɟɥɹɰɿɣɧɿ ɡɚɥɟɠɧɨɫɬɿ ɞɨɫɢɬɶ ɛɥɢɡɶɤɿ. Ɉɤɪɿɦ ɬɨɝɨ 
ɭ ɜɚɩɧɹɤɚɯ ɰɿєʀ ɩɥɨɳɿ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɨɛɟɪɧɟɧɚ ɡɚɥɟɠɧɿɫɬɶ 
Vȼɉ ɜɿɞ ɜɦɿɫɬɭ ɋɚɈ (ɪɢɫ.7) ɧɚ ɜɿɞɦɿɧɭ ɜɿɞ ɩɨɪɿɞ Ⱦɨɛɪɨɬɜɿɪ-
ɫɶɤɨʀ ɬɚ Ʌɭɞɢɧɫɶɤɨʀ ɩɥɨɳ, ɞɟ ɰɿ ɡɚɥɟɠɧɨɫɬɿ ɩɪɹɦɿ. 

Ɉɬɠɟ, ɪɟɡɭɥɶɬɚɬɢ ɥɚɛɨɪɚɬɨɪɧɢɯ ɜɢɦɿɪɿɜ ɲɜɢɞɤɨɫɬɿ 
ɩɨɥɹɪɢɡɚɰɿʀ ɝɿɪɫɶɤɢɯ ɩɨɪɿɞ ɭ ɩɨɫɬɿɣɧɨɦɭ ɟɥɟɤɬɪɢɱɧɨɦɭ 
ɩɨɥɿ ɫɜɿɞɱɚɬɶ ɩɪɨ ɧɚɹɜɧɿɫɬɶ ɜɿɞɦɿɧɧɨɫɬɟɣ ɰɶɨɝɨ ɩɚɪɚɦɟ-
ɬɪɚ ɧɚɜɿɬɶ ɭ ɩɨɪɨɞɚɯ ɨɞɧɚɤɨɜɨɝɨ ɤɥɚɫɭ, ɳɨ ɞɚє ɦɨɠɥɢ-
ɜɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɰɿєʀ ɿɧɮɨɪɦɚɬɢɜɧɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɩɪɨɰɟɫɭ ɩɨɥɹɪɢɡɚɰɿʀ ɞɥɹ ɚɧɚɥɿɡɭ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɯ ɜɥɚɫ-
ɬɢɜɨɫɬɟɣ ɝɿɪɫɶɤɢɯ ɩɨɪɿɞ, ɜɢɪɿɲɟɧɧɹ ɡɚɞɚɱ ɤɥɚɫɢɮɿɤɚɰɿʀ 
ɩɨɪɿɞ ɬɚ ɫɬɜɨɪɟɧɧɹ ɤɨɦɩɥɟɤɫɧɢɯ ɩɟɬɪɨɟɥɟɤɬɪɢɱɧɢɯ ɦɨ-
ɞɟɥɟɣ ɭ ɦɟɠɚɯ ɩɟɪɫɩɟɤɬɢɜɧɢɯ ɧɚ ɜɭɝɥɟɜɨɞɧɿ ɩɥɨɳ.  
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Ɋɢɫ. 5. Ʉɨɪɟɥɹɰɿɣɧɿ ɡɚɥɟɠɧɨɫɬɿ ɲɜɢɞɤɨɫɬɿ ɩɨɥɹɪɢɡɚɰɿʀ Vȼɉ ɫɭɯɢɯ (ɚ, ɜ, ɞ, є) ɬɚ ɧɚɫɢɱɟɧɢɯ (ɛ, ɝ, є, ɠ) ɜɚɩɧɹɤɿɜ  

Ⱦɨɛɪɨɬɜɿɪɫɶɤɨʀ ɩɥɨɳɿ ɜɿɞ ɜɦɿɫɬɭ SТO2 (ɚ, ɛ), CКO (ɜ, ɝ), MРO (ɞ, ɟ), ∑(FО2O3+NК2O+K2O+H2O) (є, ɠ) 
 

 
Ɋɢɫ.6. Ʉɨɪɟɥɹɰɿɣɧɿ ɡɚɥɟɠɧɨɫɬɿ ɲɜɢɞɤɨɫɬɿ ɩɨɥɹɪɢɡɚɰɿʀ Vȼɉ ɫɭɯɢɯ (ɚ, ɜ) ɬɚ ɧɚɫɢɱɟɧɢɯ (ɛ, ɝ) 

ɩɿɫɤɨɜɢɤɿɜ Ʌɭɞɢɧɫɶɤɨʀ ɩɥɨɳɿ ɜɿɞ ɜɦɿɫɬɭ SТO2 (ɚ, ɛ) ɣ MРO (ɜ, ɝ) 
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Ɋɢɫ.7. Ʉɨɪɟɥɹɰɿɣɧɿ ɡɚɥɟɠɧɨɫɬɿ ɲɜɢɞɤɨɫɬɿ ɩɨɥɹɪɢɡɚɰɿʀ Vȼɉ ɫɭɯɢɯ (ɚ) ɬɚ ɧɚɫɢɱɟɧɢɯ (ɛ) ɜɚɩɧɹɤɿɜ  

ȼɨɥɨɞɢɦɢɪɫɶɤɨʀ ɩɥɨɳɿ ɜɿɞ ɜɦɿɫɬɭ CКO  
 

ȼɢɫɧɨɜɤɢ. ɍ ɪɟɡɭɥɶɬɚɬɿ ɞɨɫɥɿɞɧɢɯ ɥɚɛɨɪɚɬɨɪɧɢɯ 
ɪɨɛɿɬ ɭɞɨɫɤɨɧɚɥɟɧɚ ɣ ɡɚɫɬɨɫɨɜɚɧɚ ɧɟɫɬɚɧɞɚɪɬɧɚ ɦɟɬɨ-
ɞɢɤɚ ɥɚɛɨɪɚɬɨɪɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɟɥɟɤɬ-
ɪɢɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɝɿɪɫɶɤɢɯ ɩɨɪɿɞ. Ɋɨɡɪɨɛɥɟɧɚ ɬɟɯɧɨ-
ɥɨɝɿɹ ɥɚɛɨɪɚɬɨɪɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɱɚɫɨɜɢɯ ɡɦɿɧ ɩɟɬɪɨɟɥɟ-
ɤɬɪɢɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɟɤɫɬɪɚɝɨɜɚɧɢɯ ɬɚ ɧɚɫɢɱɟɧɢɯ ɦɨ-
ɞɟɥɥɸ ɩɥɚɫɬɨɜɨʀ ɜɨɞɢ ɡɪɚɡɤɿɜ ɝɿɪɫɶɤɢɯ ɩɨɪɿɞ ɧɚ ɩɨɫɬɿɣ-
ɧɨɦɭ ɫɬɪɭɦɿ ɡɚ ɞɨɩɨɦɨɝɨɸ ɰɢɮɪɨɜɢɯ ɬɟɪɚɨɦɦɟɬɪɚ 
C.A. 6547 ɬɚ ɦɭɥɶɬɢɦɟɬɪɚ UT-70B. Ɂɚɩɪɨɩɨɧɨɜɚɧɚ ɨɪɢ-
ɝɿɧɚɥɶɧɚ ɫɯɟɦɚ ɨɛɪɨɛɤɢ ɰɢɮɪɨɜɢɯ ɡɚɩɢɫɿɜ ɡɦɿɧɢ ɡ ɱɚ-
ɫɨɦ ɟɥɟɤɬɪɢɱɧɨɝɨ ɨɩɨɪɭ ɟɤɫɬɪɚɝɨɜɚɧɢɯ ɡɪɚɡɤɿɜ ɬɚ ɪɿɡ-
ɧɢɰɿ ɩɨɬɟɧɰɿɚɥɿɜ ɩɨɪɿɞ, ɧɚɫɢɱɟɧɢɯ ɦɨɞɟɥɥɸ ɩɥɚɫɬɨɜɨʀ 
ɜɨɞɢ, ɲɥɹɯɨɦ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɡɝɥɚɞɠɭɜɚɧɧɹ. ɉɨɤɚɡɚ-
ɧɚ ɜɢɫɨɤɚ ɿɧɮɨɪɦɚɬɢɜɧɿɫɬɶ ɩɚɪɚɦɟɬɪɚ ɲɜɢɞɤɨɫɬɿ ɩɨɥɹ-
ɪɢɡɚɰɿʀ ɞɥɹ ɚɧɚɥɿɡɭ ɮɿɡɢɤɨ-ɯɿɦɿɱɧɢɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɝɿɪɫɶ-
ɤɢɯ ɩɨɪɿɞ, ɜɢɪɿɲɟɧɧɹ ɡɚɞɚɱ ɤɥɚɫɢɮɿɤɚɰɿʀ ɩɨɪɿɞ ɬɚ ɫɬɜɨ-
ɪɟɧɧɹ ɤɨɦɩɥɟɤɫɧɢɯ ɩɟɬɪɨɟɥɟɤɬɪɢɱɧɢɯ ɦɨɞɟɥɟɣ ɭ ɦɟɠɚɯ 
ɩɟɪɫɩɟɤɬɢɜɧɢɯ ɧɚ ɜɭɝɥɟɜɨɞɧɿ ɩɥɨɳ.  
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TECHNOLOGВ OF LABORATORВ INVESTIGATIONS  
OF TEMPORARВ CHANGES PВROELECTRIC PARAMETERS OF ROCKS 

The article discusses the features of methods  of petroelectrical investigations in rocks used at the laboratory of theoretical and applied 
geophysics of ESI ‘'Institute of Geology",Taras Shevchenko National University of Kyiv. The authors have also presented the results of 
experimental investigations of the electrical resistance fluctuations of extracted rock samples in time as well as the induced polarization potentials 
(IP) of rock samples saturated by solution. As a result of pilot laboratory works improved non-standard method of laboratory tests has applied to 
determine electrical properties of rocks. The technology of laboratory researches of fluctuations of petroelectrical parameters at direct current in 
time of rock samples extracted and saturated by model of reservoir water  is developed with using digital megohmmeter C.A. 6547 and multimeter 
UT-70B. To asses the possibility in using the recorded non-stationary processes at determination ofthe physical and chemical properties of rocks 
novel methods of processing and analysis of results of laboratory digital records of temporal fluctuations  of the electrical resistance of dry rock 
samples and induced polarization potentials of rock samples saturated by  solution is developed. The developed method is based on usage of two 
parameters of polarization – polarizability and polarization rate. Polarization rate is the derivative of polarizability. It characterizes the rate of 
changes of the polarizability in time (unit of measurement – percentage / a second). The polarization rate is a petroelectrical parameter rarely used 
in laboratory petrophysical researches before. According to the results of laboratory measurements, the polarization rate has more stable 
correlation with physical and chemical properties of rocks than their polarizability. Thus, the polarization rate in combination with polarizability 
could be used to build complex petroelectrical models. 

Keywords: rock, petrophysical researches, physical properties, electrical resistance, polarizability, polarization rate, petroelectrical parameter. 
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ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɨɫɨɛɟɧɧɨɫɬɢ ɦɟɬɨɞɢɤɢ ɩɟɬɪɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɝɨɪɧɵɯ ɩɨɪɨɞ, ɢɫɩɨɥɶɡɭɟɦɨɣ ɜ ɥɚɛɨɪɚɬɨ-
ɪɢɢ ɩɟɬɪɨɮɢɡɢɤɢ ɍɇɂ "ɂɧɫɬɢɬɭɬ ɝɟɨɥɨɝɢɢ" Ʉɢɟɜɫɤɨɝɨ ɧɚɰɢɨɧɚɥɶɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ ɢɦɟɧɢ Ɍɚɪɚɫɚ ɒɟɜɱɟɧɤɨ. ɉɪɢɜɟɞɟɧɵ ɢ ɩɪɨɚɧɚɥɢ-
ɡɢɪɨɜɚɧɵ ɪɟɡɭɥɶɬɚɬɵ ɜɵɩɨɥɧɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢɡɦɟɧɟɧɢɣ ɜɨ ɜɪɟɦɟɧɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɷɤɫɬ-
ɪɚɝɢɪɨɜɚɧɧɵɯ ɨɛɪɚɡɰɨɜ ɝɨɪɧɵɯ ɩɨɪɨɞ ɢ ɩɨɬɟɧɰɢɚɥɨɜ ɜɵɡɜɚɧɧɨɣ ɩɨɥɹɪɢɡɚɰɢɢ (ȼɉ) ɨɛɪɚɡɰɨɜ ɩɨɪɨɞ, ɧɚɫɵɳɟɧɧɵɯ ɪɚɫɬɜɨɪɨɦ. ȼ ɪɟ-
ɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɪɚɛɨɬ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɚ ɢ ɩɪɢɦɟɧɟɧɚ ɧɟɫɬɚɧɞɚɪɬɧɚɹ ɦɟɬɨɞɢɤɚ ɥɚɛɨɪɚɬɨɪɧɵɯ ɨɩɪɟɞɟɥɟɧɢɣ ɷɥɟɤɬ-
ɪɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɝɨɪɧɵɯ ɩɨɪɨɞ. Ɋɚɡɪɚɛɨɬɚɧɚ ɬɟɯɧɨɥɨɝɢɹ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɧɚ ɩɨɫɬɨɹɧɧɨɦ ɬɨɤɟ ɜɪɟɦɟɧɧɵɯ ɢɡɦɟɧɟɧɢɣ 
ɩɟɬɪɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɷɤɫɬɪɚɝɢɪɨɜɚɧɧɵɯ ɢ ɧɚɫɵɳɟɧɧɵɯ ɦɨɞɟɥɶɸ ɩɥɚɫɬɨɜɨɣ ɜɨɞɵ ɨɛɪɚɡɰɨɜ ɝɨɪɧɵɯ ɩɨɪɨɞ ɫ ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɟɦ ɰɢɮɪɨɜɵɯ ɬɟɪɚɨɦɦɟɬɪɚ ɋ.Ⱥ. 6547 ɢ ɦɭɥɶɬɢɦɟɬɪɚ UT-70B ɢ ɜɵɩɨɥɧɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɡɦɟɪɟɧɢɹ ɩɨ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɬɟɯɧɨ-
ɥɨɝɢɢ. ɋ ɰɟɥɶɸ ɜɵɹɫɧɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɝɢɫɬɪɢɪɭɟɦɵɯ ɧɟɫɬɚɰɢɨɧɚɪɧɵɯ ɩɪɨɰɟɫɫɨɜ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɮɢɡɢɤɨ-
ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɝɨɪɧɵɯ ɩɨɪɨɞ ɪɚɡɪɚɛɨɬɚɧɚ ɨɪɢɝɢɧɚɥɶɧɚɹ ɦɟɬɨɞɢɤɚ ɨɛɪɚɛɨɬɤɢ ɢ ɚɧɚɥɢɡɚ ɪɟɡɭɥɶɬɚɬɨɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɰɢɮɪɨɜɵɯ 
ɡɚɩɢɫɟɣ ɜɪɟɦɟɧɧɵɯ ɢɡɦɟɧɟɧɢɣ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɭɯɢɯ ɢ ɩɨɬɟɧɰɢɚɥɨɜ ȼɉ ɧɚɫɵɳɟɧɧɵɯ ɪɚɫɬɜɨɪɨɦ ɨɛɪɚɡɰɨɜ ɝɨɪɧɵɯ 

ɩɨɪɨɞ. Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɨɫɧɨɜɚɧɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɜɭɯ ɩɚɪɚɦɟɬɪɨɜ ɩɨɥɹɪɢɡɚɰɢɢ – ɩɨɥɹɪɢɡɭɟɦɨɫɬɢ () ɢ "ɫɤɨɪɨɫɬɢ ɩɨɥɹɪɢ-
ɡɚɰɢɢ" (Vȼɉ), ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɨɢɡɜɨɞɧɭɸ ɨɬ ɩɨɥɹɪɢɡɭɟɦɨɫɬɢ ɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɫɤɨɪɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɩɨɥɹɪɢɡɭɟɦɨɫɬɢ ɜɨ 
ɜɪɟɦɟɧɢ. ɋɤɨɪɨɫɬɶ ɩɨɥɹɪɢɡɚɰɢɢ ɹɜɥɹɟɬɫɹ ɩɟɬɪɨɷɥɟɤɬɪɢɱɟɫɤɢɦ ɩɚɪɚɦɟɬɪɨɦ, ɤɨɬɨɪɵɣ ɪɚɧɶɲɟ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɩɪɢ 
ɥɚɛɨɪɚɬɨɪɧɵɯ ɩɟɬɪɨɮɢɡɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ. Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɜɵɩɨɥɧɟɧɧɵɯ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɡɦɟɪɟɧɢɣ ɩɨɤɚɡɚɥ, ɱɬɨ ɷɬɨɬ 
ɩɚɪɚɦɟɬɪ ɢɦɟɟɬ ɛɨɥɟɟ ɭɫɬɨɣɱɢɜɵɟ ɤɨɪɪɟɥɹɰɢɨɧɧɵɟ ɫɜɹɡɢ ɫ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ ɩɨɪɨɞ, ɱɟɦ ɩɨɥɹɪɢɡɭɟɦɨɫɬɶ, ɚ ɩɨɷɬɨɦɭ 
ɜ ɤɨɦɩɥɟɤɫɟ ɫ ɩɨɥɹɪɢɡɭɟɦɨɫɬɶɸ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɨɦɩɥɟɤɫɧɵɯ ɩɟɬɪɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɩɨɪɨɞɚ, ɩɟɬɪɨɮɢɡɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɩɟɬɪɨɷɥɟɤɬɪɢɱɟɫɤɢɣ ɩɚɪɚɦɟɬɪ, ɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ, ɷɥɟɤɬɪɢɱɟɫɤɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɩɨɥɹɪɢɡɭɟɦɨɫɬɶ, ɫɤɨɪɨɫɬɶ ɩɨɥɹɪɢɡɚɰɢɢ.  


