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STUDY OF DYNAMICAL INFORMATIONAL CHARACTERISTICS  
OF EXTERIOR CONTOUR OF DRILLING COLUMN MOVING DRIVE 

. ȼɢɡɧɚɱɟɧɧɹ ɹɤɿɫɧɢɯ ɿ ɤɿɥɶɤɿɫɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɡɨɜɧɿɲɧɶɨɝɨ ɤɨɧɬɭɪɭ ɤɟɪɭɜɚɧɧɹ ɟɥɟɤɬɪɨɦɟɯɚɧɿɱɧɨʀ ɫɢɫ-
ɬɟɦɢ ɩɟɪɟɫɭɜɚɧɧɹ ɛɭɪɨɜɨɝɨ ɩɨɫɬɚɜɚ.

. ȼ ɨɫɧɨɜɭ ɞɨɫɥɿɞɠɟɧɶ ɩɨɤɥɚɞɟɧɨ ɚɩɪɨɛɨɜɚɧɿ ɦɟɬɨɞɢ: ɱɚɫɬɨɬɧɨɝɨ ɚɧɚɥɿɡɭ, ɞɢɮɟɪɟɧɰɿɚɥɶɧɨɝɨ ɚɧɚɥɿ-
ɡɭ, ɨɩɟɪɚɰɿɣɧɨɝɨ ɱɢɫɥɟɧɧɹ, ɬɟɨɪɿʀ ɦɚɬɪɢɰɶ ɿ ɦɚɬɪɢɱɧɢɯ ɩɟɪɟɬɜɨɪɟɧɶ, ɬɟɨɪɿʀ ɚɜɬɨɦɚɬɢɱɧɨɝɨ ɤɟɪɭɜɚɧɧɹ ɛɚɝɚɬɨɤɨɧ-
ɬɭɪɧɢɦɢ ɫɢɫɬɟɦɚɦɢ, ɞɟɤɨɦɩɨɡɢɰɿʀ.

. Ɂɪɨɛɥɟɧɨ ɱɚɫɬɨɬɧɢɣ ɚɧɚɥɿɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɢɧɚɦɿɱɧɢɯ ɥɚɧɨɤ ɨɛ’ɽɤɬɚ ɭɩɪɚɜɥɿɧɧɹ ɤɨɧɬɭɪɭ ɱɚɫɬɨɬɢ
ɨɛɟɪɬɚɧɧɹ ɟɥɟɤɬɪɨɝɿɞɪɨɦɟɯɚɧɿɱɧɨɝɨ ɩɪɢɜɨɞɚ ɫɩɭɫɤɨ-ɩɿɞɧɿɦɚɥɶɧɢɯ ɨɩɟɪɚɰɿɣ ɛɭɪɨɜɨɝɨ ɩɨɫɬɚɜɚ ɲɚɪɨɲɤɨɜɨɝɨ ɜɟɪɫ-
ɬɚɬɚ. ȼɪɚɯɨɜɚɧɨ ɞɢɧɚɦɿɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɪɚɞɿɚɥɶɧɨɝɨ ɝɿɞɪɨɧɚɫɨɫɭ ɿ ɝɿɞɪɨɞɜɢɝɭɧɚ ɡ ɪɟɞɭɤɬɨɪɨɦ ɿ ɤɚɧɚɬɧɨ-
ɩɨɥɿɫɩɚɫɬɨɜɨɸ ɫɢɫɬɟɦɨɸ. ɍ ɩɪɢɜɿɞɧɿɣ ɫɢɫɬɟɦɿ ɜɪɚɯɨɜɚɧɨ ɞɢɧɚɦɿɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɲɜɢɞɤɨɞɿɸɱɨɝɨ ɪɟɝɭɥɶɨɜɚɧɨɝɨ
ɟɥɟɤɬɪɨɩɪɢɜɨɞɚ ɡɚ ɫɢɫɬɟɦɨɸ ɩɟɪɟɬɜɨɪɸɜɚɱ ɱɚɫɬɨɬɢ-ɚɫɢɧɯɪɨɧɧɢɣ ɞɜɢɝɭɧ ɡɿ ɫɦɭɝɨɸ ɩɪɨɩɭɫɤɚɧɧɹ ɤɨɧɬɭɪɭ ɱɚɫɬɨɬɢ
ɨɛɟɪɬɚɧɧɹ ɞɨ ɫɬɚ ɪɚɞɿɚɧ ɡɚ ɫɟɤɭɧɞɭ. Ɂɧɚɣɞɟɧɨ, ɳɨ ɦɟɯɚɧɿɱɧɚ ɞɢɧɚɦɿɱɧɚ ɥɚɧɤɚ ɨɛ’ɽɤɬɚ ɭɩɪɚɜɥɿɧɧɹ ɤɨɧɬɭɪɭ ɪɟɝɭɥɸ-
ɜɚɧɧɹ ɱɚɫɬɨɬɢ ɨɛɟɪɬɚɧɧɹ ɞɜɢɝɭɧɚ ɩɪɢ ɧɚɹɜɧɨɫɬɿ ɝɿɞɪɨɫɢɫɬɟɦɢ ɿ ɤɚɧɚɬɧɨ-ɩɨɥɿɫɩɚɫɬɨɜɨʀ ɩɟɪɟɞɚɱɿ ɨɩɢɫɭɽɬɶɫɹ ɩɟɪɟɞɚ-
ɬɧɨɸ ɮɭɧɤɰɿɽɸ ɡ ɯɚɪɚɤɬɟɪɢɫɬɢɱɧɢɦ ɪɿɜɧɹɧɧɹɦ ɩ’ɹɬɨɝɨ ɩɨɪɹɞɤɭ ɡɿ ɡɦɿɧɧɢɦɢ ɤɨɟɮɿɰɿɽɧɬɚɦɢ. Ⱦɨɫɥɿɞɠɟɧɨ ɥɨɝɚɪɢɮ-
ɦɿɱɧɿ ɚɦɩɥɿɬɭɞɧɿ ɬɚ ɮɚɡɨɜɿ ɱɚɫɬɨɬɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɨɞɚɬɤɨɜɨʀ ɥɚɧɤɢ ɤɨɧɬɭɪɭ ɱɚɫɬɨɬɢ ɨɛɟɪɬɚɧɧɹ ɡ ɭɪɚɯɭɜɚɧɧɹɦ
ɫɢɥ ɞɢɫɢɩɚɰɿʀ ɬɚ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɢɯ ɞɨɜɠɢɧɚɯ ɤɚɧɚɬɿɜ ɿ ɦɚɫɢ ɩɨɫɬɚɜɚ. Ɂɧɚɣɞɟɧɨ ɪɨɡɬɚɲɭɜɚɧɧɹ ɧɭɥɿɜ ɿ ɩɨɥɸɫɿɜ
ɨɛ’ɽɤɬɚ ɤɟɪɭɜɚɧɧɹ, ɝɨɞɨɝɪɚɮ ɇɚɣɤɜɢɫɬɚ ɬɚ ɪɟɚɤɰɿɹ ɡɚɦɤɧɟɧɨɝɨ ɤɨɧɬɭɪɭ ɱɚɫɬɨɬɢ ɨɛɟɪɬɚɧɧɹ ɩɪɢ ɧɚɫɬɪɨɸɜɚɧɧɿ ɣɨɝɨ
ɧɚ ɦɨɞɭɥɶɧɢɣ ɨɩɬɢɦɭɦ ɭ ɜɢɩɚɞɤɭ, ɤɨɥɢ ɯɚɪɚɤɬɟɪɢɫɬɢɱɧɿ ɱɚɫɬɨɬɢ ɞɨɞɚɬɤɨɜɨʀ ɞɢɧɚɦɿɱɧɨʀ ɥɚɧɤɢ ɩɨɩɚɞɚɸɬɶ ɭ ɧɢɡɶ-
ɤɨɱɚɫɬɨɬɧɭ ɨɛɥɚɫɬɶ ɫɦɭɝɢ ɩɪɨɩɭɫɤɚɧɧɹ ɤɨɧɬɭɪɭ ɱɚɫɬɨɬɢ ɨɛɟɪɬɚɧɧɹ ɩɪɢ ɩɟɪɟɦɿɳɟɧɧɿ ɩɨɫɬɚɜɚ, ɳɨ ɫɤɥɚɞɚɽɬɶɫɹ ɡ ɱɨ-
ɬɢɪɶɨɯ ɲɬɚɧɝ, ɿ ɩɨɜɧɿɣ ɞɨɜɠɢɧɿ ɤɚɧɚɬɭ. Ɂɧɚɣɞɟɧɨ ɜɥɚɫɧɿ ɱɚɫɬɨɬɢ ɤɨɥɢɜɚɧɶ ɞɨɞɚɬɤɨɜɢɯ ɞɢɧɚɦɿɱɧɢɯ ɥɚɧɨɤ, ɹɤɿ ɨɛɭ-
ɦɨɜɥɟɧɿ ɞɢɧɚɦɿɱɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ ɨɛ’ɽɤɬɭ ɤɟɪɭɜɚɧɧɹ. ȼɢɞɿɥɟɧɨ ɫɬɚɥɿ ɱɚɫɭ ɿ ɱɚɫɬɨɬɢ ɤɨɥɢɜɚɧɶ ɝɿɞɪɨɫɢɫɬɟɦɢ ɬɚ
ɤɚɧɚɬɧɨ-ɩɨɥɿɫɩɚɫɬɨɜɨʀ ɩɟɪɟɞɚɱɿ. ȼɫɬɚɧɨɜɥɟɧɨ ɫɬɚɥɿ ɱɚɫɭ, ɤɨɟɮɿɰɿɽɧɬɢ ɞɟɦɩɮɭɜɚɧɧɹ ɬɚ ɿɧɟɪɰɿɣɧɨɫɬɟɣ ɨɛ’ɽɤɬɚ ɤɟɪɭ-
ɜɚɧɧɹ. ɉɪɨɚɧɚɥɿɡɨɜɚɧɨ ɡɧɚɱɟɧɧɹ ɪɟɡɨɧɚɧɫɧɢɯ ɱɚɫɬɨɬ, ɳɨ ɞɨɡɜɨɥɢɥɨ ɜɢɞɿɥɢɬɢ ɪɟɞɭɤɨɜɚɧɭ ɩɟɪɟɞɚɬɧɭ ɮɭɧɤɰɿɸ
ɨɛ’ɽɤɬɚ ɤɟɪɭɜɚɧɧɹ ɤɨɧɬɭɪɭ ɭɩɪɚɜɥɿɧɧɹ.

. ɍɩɟɪɲɟ ɞɨɫɥɿɞɠɟɧɨ ɜɩɥɢɜ ɟɥɟɤɬɪɨɝɿɞɪɨɦɟɯɚɧɿɱɧɨʀ ɫɢɫɬɟɦɢ ɫɩɭɫɤɨ-ɩɿɞɧɿɦɚɥɶɧɢɯ ɨɩɟɪɚ-
ɰɿɣ ɛɭɪɨɜɨɝɨ ɩɨɫɬɚɜɚ ɧɚ ɹɤɿɫɬɶ ɤɟɪɭɜɚɧɧɹ ɤɨɧɬɭɪɭ ɲɜɢɞɤɨɫɬɿ ɩɪɢɜɨɞɚ ɩɟɪɟɫɭɜɚɧɧɹ.

. Ɉɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɞɨɡɜɨɥɹɸɬɶ ɡɚ ɩɨɱɚɬɤɨɜɢɦɢ ɞɚɧɢɦɢ ɨɛ’ɽɤɬɚ ɤɟɪɭɜɚɧɧɹ ɪɨɡɪɚ-
ɯɭɜɚɬɢ ɧɚɫɬɪɨɸɜɚɧɧɹ ɪɟɝɭɥɹɬɨɪɚ ɡɨɜɧɿɲɧɶɨɝɨ ɤɨɧɬɭɪɭ ɬɚ ɨɰɿɧɢɬɢ ɩɨɤɚɡɧɢɤɢ ɹɤɨɫɬɿ ɤɟɪɭɜɚɧɧɹ ɤɨɧɬɭɪɭ ɥɿɧɿɣɧɨʀ
ɲɜɢɞɤɨɫɬɿ ɟɥɟɤɬɪɨɦɟɯɚɧɿɱɧɨʀ ɫɢɫɬɟɦɢ ɩɟɪɟɫɭɜɚɧɧɹ ɛɭɪɨɜɨɝɨ ɩɨɫɬɚɜɚ.

: , - ,

 1 ’ -
. Ɋɨɡɪɨɛɥɟɧɢɣ ɇɨɜɨ-Ʉɪɚɦɚɬɨɪɫɶɤɢɦ

ɦɚɲɢɧɨɛɭɞɿɜɧɢɦ ɡɚɜɨɞɨɦ ɜɟɪɫɬɚɬ ɞɥɹ ɛɭɪɿɧɧɹ ɩɿɞɪɢ-
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ɜɧɢɯ ɫɜɟɪɞɥɨɜɢɧ ɨɫɧɚɳɟɧɨ ɩɪɢɜɿɞɧɨɸ ɫɢɫɬɟɦɨɸ ɫɩɭ-
ɫɤɨ-ɩɿɞɧɿɦɚɥɶɧɢɯ ɨɩɟɪɚɰɿɣ, ɳɨ ɦɿɫɬɢɬɶ ɪɚɞɿɚɥɶɧɿ ɝɿɞ-
ɪɨɧɚɫɨɫ ɿ ɝɿɞɪɨɞɜɢɝɭɧ. Ƚɿɞɪɨɧɚɫɨɫ ɩɪɢɜɨɞɢɬɶɫɹ ɜ ɨɛɟ-
ɪɬɚɧɧɹ ɪɟɝɭɥɶɨɜɚɧɢɦ ɟɥɟɤɬɪɨɩɪɢɜɨɞɨɦ ɩɨ ɫɢɫɬɟɦɿ
„ɩɟɪɟɬɜɨɪɸɜɚɱ ɱɚɫɬɨɬɢ-ɚɫɢɧɯɪɨɧɧɢɣ ɞɜɢɝɭɧ“. ɇɚɬɹɝ
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ɤɚɧɚɬɧɨ-ɩɨɥɿɫɩɚɫɬɨɜɨʀ ɫɢɫɬɟɦɢ ɜɢɤɨɧɭɽɬɶɫɹ ɜɿɞ ɝɿɞ-
ɪɨɞɜɢɝɭɧɚ [1, 2, 3]. 

ɍ ɤɿɧɟɦɚɬɢɱɧɢɣ ɡɜ’ɹɡɨɤ ɦɿɠ ɩɪɢɜɿɞɧɢɦ ɞɜɢɝɭɧɨɦ ɿ
ɛɭɪɨɜɢɦ ɫɧɚɪɹɞɨɦ ɩɪɢ ɩɨɫɬɭɩɚɥɶɧɨɦɭ ɩɟɪɟɦɿɳɟɧɧɿ
ɩɨɫɬɚɜɚ ɜɯɨɞɹɬɶ: ɝɿɞɪɨɧɚɫɨɫ, ɝɿɞɪɨɞɜɢɝɭɧ ɡ ɪɟɞɭɤɬɨ-
ɪɨɦ ɿ ɤɚɧɚɬɧɨ-ɩɨɥɿɫɩɚɫɬɨɜɚ ɫɢɫɬɟɦɚ. ɍ ɝɿɞɪɚɜɥɿɱɧɿɣ
ɫɢɫɬɟɦɿ ɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹ ɫɬɢɫɤɭɜɚɧɚ ɪɿɞɢɧɚ, ɚ ɤɚɧɚ-
ɬɢ ɩɿɞɞɚɸɬɶɫɹ ɩɪɭɠɧɢɦ ɞɟɮɨɪɦɚɰɿɹɦ. ɉɪɢ ɰɶɨɦɭ ɱɚ-
ɫɬɨɬɚ ɨɛɟɪɬɚɧɧɹ ɜɚɥɚ ɞɜɢɝɭɧɚ ɣ ɡɜɟɞɟɧɚ ɞɨ ɜɚɥɚ ɞɜɢ-
ɝɭɧɚ ɥɿɧɿɣɧɚ ɲɜɢɞɤɿɫɬɶ ɩɟɪɟɦɿɳɟɧɧɹ ɛɭɪɨɜɨɝɨ ɫɧɚɪɹ-
ɞɚ ɧɟ ɪɿɜɧɿ ɦɿɠ ɫɨɛɨɸ ɜ ɧɟɫɬɚɰɿɨɧɚɪɧɢɯ ɪɟɠɢɦɚɯ. ɍ
ɩɪɢɜɿɞɧɿɣ ɫɢɫɬɟɦɿ ɡɚɫɬɨɫɨɜɭɽɬɶɫɹ ɲɜɢɞɤɨɞɿɸɱɢɣ ɟɥɟ-
ɤɬɪɨɩɪɨɜɿɞ ɡɿ ɫɦɭɝɨɸ ɩɪɨɩɭɫɤɚɧɧɹ ɤɨɧɬɭɪɭ ɱɚɫɬɨɬɢ
ɨɛɟɪɬɚɧɧɹ ɞɨ 100 ɪɚɞ/ɫ. ɉɪɢ ɰɶɨɦɭ ɱɚɫɬɨɬɚ ɜɥɚɫɧɢɯ

ɩɪɭɠɧɢɯ ɤɨɥɢɜɚɧɶ ɤɚɧɚɬɧɨ-ɩɨɥɿɫɩɚɫɬɨɜɨʀ ɫɢɫɬɟɦɢ ɣ
ɝɿɞɪɨɩɪɢɜɨɞɭ ɩɨɩɚɞɚɸɬɶ ɭ ɫɦɭɝɭ ɩɪɨɩɭɫɤɚɧɧɹ ɤɨɧɬɭ-
ɪɭ ɪɟɝɭɥɸɜɚɧɧɹ ɱɚɫɬɨɬɢ ɨɛɟɪɬɚɧɧɹ. ɇɟ ɜɪɚɯɭɜɚɧɧɹ
ɫɬɢɫɥɢɜɨɫɬɿ ɪɿɞɢɧɢ ɣ ɩɿɞɞɚɬɥɢɜɨɫɬɿ ɤɚɧɚɬɿɜ ɩɪɢ ɚɧɚɥɿ-
ɡɿ ɨɛ’ɽɤɬɚ ɤɟɪɭɜɚɧɧɹ ɬɚ ɫɢɧɬɟɡɿ ɫɢɫɬɟɦɢ ɪɟɝɭɥɸɜɚɧɧɹ
ɦɨɠɟ ɩɪɢɜɟɫɬɢ ɞɨ ɩɨɦɢɥɤɨɜɢɯ ɪɟɡɭɥɶɬɚɬɿɜ ɿ ɞɨ ɿɫɬɨɬ-
ɧɨɝɨ ɩɨɝɿɪɲɟɧɧɹ ɹɤɨɫɬɿ ɩɟɪɟɯɿɞɧɢɯ ɩɪɨɰɟɫɿɜ ɭ ɟɥɟɤɬ-
ɪɨɝɿɞɪɨɦɟɯɚɧɿɱɧɨɦɭ ɩɪɢɜɨɞɿ.

. ȼ ɨɛ’ɽɤɬ ɭɩɪɚɜ-
ɥɿɧɧɹ ɤɨɧɬɭɪɭ ɱɚɫɬɨɬɢ ɨɛɟɪɬɚɧɧɹ ɩɨɩɚɞɚɽ ɡɚɦɤɧɟɧɢɣ
ɤɨɧɬɭɪ ɪɟɝɭɥɸɜɚɧɧɹ ɚɤɬɢɜɧɨʀ ɫɤɥɚɞɨɜɨʀ ɫɬɪɭɦɭ ɫɬɚ-
ɬɨɪɚ ɚɫɢɧɯɪɨɧɧɨɝɨ ɞɜɢɝɭɧɚ, ɦɟɯɚɧɿɱɧɚ ɥɚɧɤɚ ɟɥɟɤɬ-
ɪɨɩɪɢɜɨɞɚ ɬɚ ɞɨɞɚɬɤɨɜɚ ɩɟɪɟɞɚɬɧɚ ɥɚɧɤɚ, ɳɨ ɜɪɚɯɨ-
ɜɭɽ ɩɪɭɠɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɬɪɚɧɫɦɿɫɿʀ [4, 5]. 

. 1. . : )( ppøW –
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çøu  – ; 1ω  – 
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Ʉɨɟɮɿɰɿɽɧɬɢ ɩɨɥɿɧɨɦɿɜ ɱɢɫɟɥɶɧɢɤɚ ɣ ɡɧɚɦɟɧɧɢɤɚ ɩɟɪɟɞɚɬɧɨʀ ɮɭɧɤɰɿʀ )( pcW

ɇɨɦɟɪ ɤɨɟɮɿɰɿɽɧɬɚ Ʉɨɟɮɿɰɿɽɧɬɢ ɱɢɫɟɥɶɧɢɤɚ Ʉɨɟɮɿɰɿɽɧɬɢ ɡɧɚɦɟɧɧɢɤɚ
n 2na 2nb
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3 222
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4 2
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2

ɍ ɬɚɛɥɢɰɿ ɩɨɡɧɚɱɟɧɨ: ãTãÊ , – ɤɨɟɮɿɰɿɽɧɬ ɩɟɪɟ-
ɞɚɱɿ ɬɚ ɫɬɚɥɚ ɱɚɫɭ ɝɿɞɪɨɫɢɫɬɟɦɢ; Γ,23,12 γγ – ɱɚɫɬ-
ɤɨɜɿ ɬɚ ɩɨɜɧɿ ɤɨɟɮɿɰɿɽɧɬɢ ɿɧɟɪɰɿɣɧɨɫɬɟɣ ɟɥɟɤɬɪɨɝɿɞ-
ɪɨɦɟɯɚɧɿɱɧɨʀ ɫɢɫɬɟɦɢ; 3,2,1 MTÌÒMT – ɦɟɯɚɧɿɱɧɿ
ɫɬɚɥɿ ɱɚɫɭ ɟɥɟɤɬɪɨɞɜɢɝɭɧɚ, ɝɿɞɪɨɞɜɢɝɭɧɚ ɣ ɩɨɫɬɚɜɚ;

óÒó ,ξ – ɤɨɟɮɿɰɿɽɧɬ ɞɟɦɩɮɿɪɭɜɚɧɧɹ ɣ ɫɬɚɥɚ ɱɚɫɭ ɤɨ-
ɥɢɜɚɧɶ ɤɚɧɚɬɧɨ-ɩɨɥɿɫɩɚɫɬɨɜɨʀ ɫɢɫɬɟɦɢ.

ȼɢɞɿɥɹɽɦɨ ɜ ɞɨɞɚɬɤɨɜɿɣ ɩɟɪɟɞɚɬɧɿɣ ɮɭɧɤɰɿʀ ɞɨɫɥɿ-
ɞɠɭɜɚɧɨɝɨ ɤɨɧɬɭɪɭ )(2 pW ɥɚɧɤɭ, ɳɨ ɨɛɭɦɨɜɥɟɧɚ
ɩɪɭɠɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ Ƚɋ ɿ Ʉɉɋ ɜ ɹɜɧɨɦɭ ɜɢɝɥɹɞɿ
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ɬɚɧɧɹ ɟɥɟɤɬɪɨɞɜɢɝɭɧɚ ɬɚ ɞɨɞɚɬɤɨɜɢɯ ɥɚɧɨɤ, ɨɛɭɦɨɜ-
ɥɟɧɢɯ ɜɩɥɢɜɨɦ Ƚɋ ɿ Ʉɉɋ.

.
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. 2.  (Magnitude (dB)) 
 (Phase (deg)) 

)(2 pW

ɑɚɫɬɨɬɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɨɡɿɦɤɧɭɬɨɝɨ ɤɨɧɬɭɪɭ
ɱɚɫɬɨɬɢ ɨɛɟɪɬɚɧɧɹ, ɛɟɡ ɨɛɥɿɤɭ ɞɢɫɢɩɚɬɢɜɧɢɯ ɫɢɥ
ɨɛ’ɽɤɬɚ ɤɟɪɭɜɚɧɧɹ, ɧɚɜɟɞɟɧɿ ɧɚ ɪɢɫ.2. 

ɑɚɫɬɨɬɢ 3kcω ɣ 4kcω ɛɥɢɡɶɤɿ ɡɚ ɱɢɫɟɥɶɧɢɦ ɡɧɚ-
ɱɟɧɧɹɦ, ɚ ɪɟɡɨɧɚɧɫɧɿ ɫɩɥɟɫɤɢ ɧɚ ɚɦɩɥɿɬɭɞɧɨ-
ɱɚɫɬɨɬɧɿɣ ɯɚɪɚɤɬɟɪɢɫɬɢɰɿ ɫɩɪɹɦɨɜɚɧɿ ɜ ɩɪɨɬɢɥɟɠɧɿ
ɫɬɨɪɨɧɢ, ɬɨɦɭ ɜ ɪɟɡɭɥɶɬɭɸɱɿɣ ɯɚɪɚɤɬɟɪɢɫɬɢɰɿ ɞɨɞɚ-
ɬɤɨɜɨɝɨ ɨɛ’ɽɤɬɚ ɭɩɪɚɜɥɿɧɧɹ ɤɨɧɬɭɪɭ ɱɚɫɬɨɬɢ ɨɛɟɪ-
ɬɚɧɧɹ ɪɟɡɨɧɚɧɫɧɿ ɫɩɥɟɫɤɢ ɧɚ ɰɢɯ ɱɚɫɬɨɬɚɯ ɩɪɚɤɬɢɱ-
ɧɨ ɜɡɚɽɦɧɨ ɤɨɦɩɟɧɫɭɸɬɶɫɹ. ɍ ɞɨɞɚɬɤɨɜɨɦɭ ɨɛ’ɽɤɬɿ
ɭɩɪɚɜɥɿɧɧɹ ɤɨɧɬɭɪɭ ɱɚɫɬɨɬɢ ɨɛɟɪɬɚɧɧɹ ɫɩɨɫɬɟɪɿɝɚ-
ɸɬɶɫɹ ɪɟɡɨɧɚɧɫɧɿ ɫɩɥɟɫɤɢ ɧɚ ɱɚɫɬɨɬɚɯ 1kcω , 2kcω .
Ɍɨɦɭ ɦɨɠɧɚ ɩɨɧɢɡɢɬɢ ɩɨɪɹɞɨɤ ɩɟɪɟɞɚɬɧɨʀ ɮɭɧɤɰɿʀ
ɞɨɞɚɬɤɨɜɨʀ ɞɢɧɚɦɿɱɧɨʀ ɥɚɧɤɢ )(2 pW ɤɨɧɬɭɪɭ ɱɚɫ-
ɬɨɬɢ ɨɛɟɪɬɚɧɧɹ ɿɡ ɱɟɬɜɟɪɬɨɝɨ ɞɨ ɞɪɭɝɨɝɨ, ɡɚɥɢɲɚɸɱɢ
ɯɚɪɚɤɬɟɪɢɫɬɢɱɧɿ ɱɚɫɬɨɬɢ ɤɨɥɢɜɚɧɶ 1kcω , 2kcω , ɿ ɜɿ-
ɞɤɢɞɚɸɱɢ 3kcω , 4kcω , ɬɨɦɭ, ɳɨ ɜɨɧɢ ɜɡɚɽɦɧɨ ɤɨɦ-
ɩɟɧɫɭɸɬɶɫɹ
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a. b. 
. 4.  (Nyquist Diagram) ( )

( )(),( pzkcWpzkcoW )  (Step Responce) (b). : Imaginary Axis, Real Axis – 
 ; Amplitude, Time (sec) –  ( . .), 

ɇɚ ɪɢɫ. 3, 4 ɧɚɜɟɞɟɧɟ ɪɨɡɬɚɲɭɜɚɧɧɹ ɧɭɥɿɜ ɿ ɩɨɥɸ-
ɫɿɜ ɨɛ’ɽɤɬɚ ɤɟɪɭɜɚɧɧɹ, ɣɨɝɨ ɥɨɝɚɪɢɮɦɿɱɧɿ ɚɦɩɥɿɬɭɞɧɿ
ɣ ɮɚɡɨɜɿ ɱɚɫɬɨɬɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɝɨɞɨɝɪɚɮ ɇɚɣɤɜɢɫ-
ɬɚ ɣ ɪɟɚɤɰɿɹ ɡɚɦɤɧɟɧɨɝɨ ɤɨɧɬɭɪɭ ɱɚɫɬɨɬɢ ɨɛɟɪɬɚɧɧɹ
ɩɪɢ ɧɚɫɬɪɨɸɜɚɧɧɿ ɣɨɝɨ ɧɚ ɦɨɞɭɥɶɧɢɣ ɨɩɬɢɦɭɦ ɭ ɜɢ-
ɩɚɞɤɭ, ɤɨɥɢ ɯɚɪɚɤɬɟɪɢɫɬɢɱɧɿ ɱɚɫɬɨɬɢ ɞɨɞɚɬɤɨɜɨʀ ɞɢ-
ɧɚɦɿɱɧɨʀ ɥɚɧɤɢ ɩɨɩɚɞɚɸɬɶ ɭ ɧɢɡɶɤɨɱɚɫɬɨɬɧɭ ɨɛɥɚɫɬɶ
ɫɦɭɝɢ ɩɪɨɩɭɫɤɚɧɧɹ ɤɨɧɬɭɪɭ ɱɚɫɬɨɬɢ ɨɛɟɪɬɚɧɧɹ (ɩɟ-
ɪɟɦɿɳɟɧɧɹ ɩɨɫɬɚɜɚ, ɳɨ ɫɤɥɚɞɚɽɬɶɫɹ ɿɡ ɱɨɬɢɪɶɨɯ
ɲɬɚɧɝ ɿ ɩɨɜɧɨʀ ɞɨɜɠɢɧɢ ɤɚɧɚɬɭ). 

.
ɇɚɹɜɧɿɫɬɶ ɩɨɞɚɬɥɢɜɢɯ ɥɚɧɨɤ ɭ ɬɪɚɧɫɦɿɫɿʀ ɡɦɟɧɲɭɽ ɡɚ-
ɩɚɫ ɩɨ ɮɚɡɿ ɧɚ ɨɤɨɥɢɰɹɯ ɱɚɫɬɨɬɢ ɡɪɿɡɭ ɤɨɧɬɭɪɭ, ɳɨ
ɩɪɢɜɨɞɢɬɶ ɞɨ ɡɛɿɥɶɲɟɧɧɹ ɤɨɥɢɜɚɥɶɧɨɫɬɿ ɩɟɪɟɯɿɞɧɨɝɨ
ɩɪɨɰɟɫɭ. ɉɪɢɱɨɦɭ, ɹɤɳɨ ɪɟɡɨɧɚɧɫɧɿ ɫɩɥɟɫɤɢ ɩɟɪɟɛɭ-
ɜɚɸɬɶ ɭ ɧɢɡɶɤɨɱɚɫɬɨɬɧɿɣ ɨɛɥɚɫɬɿ ɱɚɫɬɨɬɧɨʀ ɯɚɪɚɤɬɟ-
ɪɢɫɬɢɤɢ, ɬɨ ɪɟɝɭɥɹɬɨɪ ɱɚɫɬɨɬɢ ɨɛɟɪɬɚɧɧɹ ɟɮɟɤɬɢɜɧɨ
ɩɨɞɚɜɥɹɽ ɤɨɥɢɜɚɧɧɹ, ɳɨ ɜɢɧɢɤɚɸɬɶ ɭ ɤɨɧɬɭɪɿ. əɤɳɨ
ɪɟɡɨɧɚɧɫɧɿ ɫɩɥɟɫɤɢ ɩɟɪɟɛɭɜɚɸɬɶ ɭ ɜɢɫɨɤɨɱɚɫɬɨɬɧɿɣ
ɨɛɥɚɫɬɿ ɱɚɫɬɨɬɧɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɬɨ ɧɟɨɛɯɿɞɧɨ ɡɞɿɣ-
ɫɧɢɬɢ ɩɿɞɫɭɦɨɤ ɫɬɚɥɢɯ ɱɚɫɭ ɝɿɞɪɨɦɟɯɚɧɿɱɧɨɝɨ ɣ ɩɪɭ-
ɠɧɨɝɨ ɤɨɥɢɜɚɧɶ ɤɚɧɚɬɧɨ-ɩɨɥɿɫɩɚɫɬɨɜɨʀ ɫɢɫɬɟɦɢ ɿɡ
ɦɚɥɢɦɢ, ɹɤɿ ɧɟɤɨɦɩɟɧɫɨɜɚɧɿ, ɫɬɚɥɢɦɢ ɱɚɫɭ, ɱɢɦ ɞɨ-
ɦɚɝɚɽɦɨɫɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɧɚɫɬɪɨɸɜɚɧɧɹ ɤɨɧɬɭɪɭ
ɲɥɹɯɨɦ ɧɟɡɧɚɱɧɨɝɨ ɡɦɟɧɲɟɧɧɹ ɣɨɝɨ ɲɜɢɞɤɨɞɿʀ.

ɍ ɜɢɩɚɞɤɭ, ɤɨɥɢ ɪɟɡɨɧɚɧɫɧɿ ɫɩɥɟɫɤɢ ɩɟɪɟɛɭɜɚɸɬɶ
ɧɚ ɨɤɨɥɢɰɹɯ ɱɚɫɬɨɬɢ ɡɪɿɡɭ ɤɨɧɬɭɪɭ, ɬɨɞɿ ɤɥɚɫɢɱɧɢɣ
ɪɟɝɭɥɹɬɨɪ ɱɚɫɬɨɬɢ ɨɛɟɪɬɚɧɧɹ ɧɟ ɩɨɞɚɜɥɹɽ ɟɮɟɤɬɢɜɧɨ
ɤɨɥɢɜɚɧɧɹ. Ɍɨɦɭ, ɳɨ ɫɬɚɥɿ ɱɚɫɭ ɝɿɞɪɨɦɟɯɚɧɿɱɧɢɯ ɿ
ɩɪɭɠɧɢɯ ɤɨɥɢɜɚɧɶ ɡɦɿɧɸɸɬɶ ɫɜɨʀ ɱɢɫɟɥɶɧɿ ɡɧɚɱɟɧɧɹ
ɡɚɥɟɠɧɨ ɜɿɞ ɤɿɥɶɤɨɫɬɿ ɩɟɪɟɦɿɳɭɜɚɧɢɯ ɲɬɚɧɝ ɿ ɞɨɜɠɢ-
ɧɢ ɤɚɧɚɬɿɜ. Ɍɚ ɧɚɜɿɬɶ ɩɟɪɟɛɭɜɚɸɱɢ ɧɚ ɩɨɱɚɬɤɭ ɩɟɪɟ-
ɦɿɳɟɧɧɹ ɜ ɧɢɡɶɤɨɱɚɫɬɨɬɧɿɣ ɚɛɨ ɜɢɫɨɤɨɱɚɫɬɨɬɧɿɣ ɨɛ-
ɥɚɫɬɹɯ, ɪɟɡɨɧɚɧɫɧɿ ɫɩɥɟɫɤɢ ɱɚɫɬɨɬɧɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ
ɦɨɠɭɬɶ ɩɟɪɟɦɿɫɬɢɬɢɫɹ ɜ ɫɟɪɟɞɧɶɨɱɚɫɬɨɬɧɭ ɨɛɥɚɫɬɶ,
ɞɟ ɧɟɟɮɟɤɬɢɜɧɨ ɩɨɞɚɜɥɹɽ ɜɢɧɢɤɚɸɱɿ ɤɨɥɢɜɚɧɧɹ ɤɥɚ-
ɫɢɱɧɢɣ ɪɟɝɭɥɹɬɨɪ ɱɚɫɬɨɬɢ ɨɛɟɪɬɚɧɧɹ ɚɛɨ ɬɢɩɭ.

ɉɨɞɚɥɶɲɿ ɞɨɫɥɿɞɠɟɧɧɹ ɛɭɞɭɬɶ ɫɩɪɹɦɨɜɚɧɿ ɧɚ ɜɢ-
ɜɱɟɧɧɹ ɜɩɥɢɜɭ ɩɿɞɞɚɬɥɢɜɨɫɬɿ ɝɿɞɪɨɦɟɯɚɧɿɱɧɢɯ ɥɚɧɨɤ
ɧɚ ɞɢɧɚɦɿɱɧɿ ɩɪɨɰɟɫɢ ɤɨɧɬɭɪɿɜ ɬɢɫɤɭ, ɱɚɫɬɨɬɢ ɨɛɟɪ-
ɬɚɧɧɹ ɝɿɞɪɨɞɜɢɝɭɧɚ ɬɚ ɩɟɪɟɦɿɳɟɧɧɹ ɩɨɫɬɚɜɚ.
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. Ɉɩɪɟɞɟɥɟɧɢɟ ɤɚɱɟɫɬɜɟɧɧɵɯ ɢ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ
ɩɨɤɚɡɚɬɟɥɟɣ ɜɧɟɲɧɟɝɨ ɤɨɧɬɭɪɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨ-
ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɩɟɪɟɞɜɢɠɟɧɢɹ ɛɭɪɨɜɨɝɨ ɫɬɚɜɚ.

. ȼ ɨɫɧɨɜɭ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɥɨɠɟɧɵ ɚɩ-
ɪɨɛɢɪɨɜɚɧɧɵɟ ɦɟɬɨɞɵ: ɱɚɫɬɨɬɧɨɝɨ ɚɧɚɥɢɡɚ, ɞɢɮɮɟ-
ɪɟɧɰɢɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ, ɨɩɟɪɚɰɢɨɧɧɨɝɨ ɢɫɱɢɫɥɟɧɢɹ,
ɬɟɨɪɢɢ ɦɚɬɪɢɰ ɢ ɦɚɬɪɢɱɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ, ɬɟɨɪɢɢ
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɦɧɨɝɨɤɨɧɬɭɪɧɵɦɢ ɫɢɫ-
ɬɟɦɚɦɢ, ɞɟɤɨɦɩɨɡɢɰɢɢ.

. ɉɪɨɢɡɜɟɞɟɧ ɱɚɫɬɨɬɧɵɣ ɚɧɚɥɢɡ ɯɚɪɚɤɬɟ-
ɪɢɫɬɢɤ ɞɢɧɚɦɢɱɟɫɤɢɯ ɡɜɟɧɶɟɜ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ ɤɨɧ-
ɬɭɪɚ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɷɥɟɤɬɪɨɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ
ɩɪɢɜɨɞɚ ɫɩɭɫɤɨɩɨɞɴɟɦɧɵɯ ɨɩɟɪɚɰɢɣ ɛɭɪɨɜɨɝɨ ɫɬɚɜɚ ɲɚ-
ɪɨɲɟɱɧɨɝɨ ɫɬɚɧɤɚ. ɍɱɬɟɧɵ ɞɢɧɚɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɪɚ-
ɞɢɚɥɶɧɨɝɨ ɝɢɞɪɨɧɚɫɨɫɚ ɢ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹ ɫ ɪɟɞɭɤɬɨɪɨɦ ɢ
ɤɚɧɚɬɧɨ-ɩɨɥɢɫɩɚɫɬɨɜɨɣ ɫɢɫɬɟɦɨɣ. ȼ ɩɪɢɜɨɞɧɨɣ ɫɢɫɬɟɦɟ
ɭɱɬɟɧɵ ɞɢɧɚɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɝɨ
ɪɟɝɭɥɢɪɨɜɚɧɧɨɝɨ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɩɨ ɫɢɫɬɟɦɟ ɩɪɟɨɛɪɚɡɨ-
ɜɚɬɟɥɶ ɱɚɫɬɨɬɵ – ɚɫɢɧɯɪɨɧɧɵɣ ɞɜɢɝɚɬɟɥɶ ɫ ɩɨɥɨɫɨɣ ɩɪɨ-
ɩɭɫɤɚɧɢɹ ɤɨɧɬɭɪɚ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɞɨ ɫɬɚ ɪɚɞɢɚɧ ɜ ɫɟ-
ɤɭɧɞɭ. ɇɚɣɞɟɧɨ, ɱɬɨ ɦɟɯɚɧɢɱɟɫɤɨɟ ɞɢɧɚɦɢɱɟɫɤɨɟ ɡɜɟɧɨ
ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ ɤɨɧɬɭɪɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ
ɜɪɚɳɟɧɢɹ ɞɜɢɝɚɬɟɥɹ ɩɪɢ ɧɚɥɢɱɢɢ ɝɢɞɪɨɫɢɫɬɟɦɵ ɢ ɤɚ-
ɧɚɬɧɨ-ɩɨɥɢɫɩɚɫɬɨɜɨɣ ɩɟɪɟɞɚɱɢ ɨɩɢɫɵɜɚɟɬɫɹ ɩɟɪɟɞɚɬɨɱ-
ɧɨɣ ɮɭɧɤɰɢɟɣ ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɦ ɭɪɚɜɧɟɧɢɟɦ ɩɹɬɨɝɨ
ɩɨɪɹɞɤɚ ɫ ɩɟɪɟɦɟɧɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ. ɂɫɫɥɟɞɨɜɚɧɵ
ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɟ ɚɦɩɥɢɬɭɞɧɵɟ ɢ ɮɚɡɨɜɵɟ ɱɚɫɬɨɬɧɵɟ
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɡɜɟɧɚ ɤɨɧɬɭɪɚ ɱɚɫɬɨɬɵ
ɜɪɚɳɟɧɢɹ ɫ ɭɱɟɬɨɦ ɫɢɥ ɞɢɫɫɢɩɚɰɢɢ ɢ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɵɯ
ɞɥɢɧɚɯ ɤɚɧɚɬɨɜ ɢ ɦɚɫɫɵ ɫɬɚɜɚ. ɇɚɣɞɟɧɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟ
ɧɭɥɟɣ ɢ ɩɨɥɸɫɨɜ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ, ɝɨɞɨɝɪɚɮ ɇɚɣɤɜɢ-
ɫɬɚ ɢ ɪɟɚɤɰɢɹ ɡɚɦɤɧɭɬɨɝɨ ɤɨɧɬɭɪɚ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɩɪɢ
ɧɚɫɬɪɨɣɤɟ ɟɝɨ ɧɚ ɦɨɞɭɥɶɧɵɣ ɨɩɬɢɦɭɦ ɜ ɫɥɭɱɚɟ, ɤɨɝɞɚ
ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɢɟ ɱɚɫɬɨɬɵ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɞɢɧɚɦɢ-
ɱɟɫɤɨɝɨ ɡɜɟɧɚ ɩɨɩɚɞɚɸɬ ɜ ɧɢɡɤɨɱɚɫɬɨɬɧɭɸ ɨɛɥɚɫɬɶ ɩɨ-
ɥɨɫɵ ɩɪɨɩɭɫɤɚɧɢɹ ɤɨɧɬɭɪɚ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟ-
ɦɟɳɟɧɢɢ ɫɬɚɜɚ, ɫɨɫɬɚɜɥɟɧɧɨɝɨ ɢɡ ɱɟɬɵɪɟɯ ɲɬɚɧɝ, ɢ ɩɨɥ-
ɧɨɣ ɞɥɢɧɟ ɤɚɧɚɬɚ. ɇɚɣɞɟɧɵ ɫɨɛɫɬɜɟɧɧɵɟ ɱɚɫɬɨɬɵ ɤɨɥɟ-
ɛɚɧɢɣ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɞɢɧɚɦɢɱɟɫɤɢɯ ɡɜɟɧɶɟɜ, ɤɨɬɨɪɵɟ
ɨɛɭɫɥɨɜɥɟɧɵ ɞɢɧɚɦɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ ɨɛɴɟɤɬɚ
ɭɩɪɚɜɥɟɧɢɹ. ȼɵɞɟɥɟɧɵ ɩɨɫɬɨɹɧɧɵɟ ɜɪɟɦɟɧɢ ɢ ɱɚɫɬɨɬɵ
ɤɨɥɟɛɚɧɢɣ ɝɢɞɪɨɫɢɫɬɟɦɵ ɢ ɤɚɧɚɬɧɨ-ɩɨɥɢɫɬɩɚɫɧɨɣ ɩɟɪɟ-
ɞɚɱɢ. ɍɫɬɚɧɨɜɥɟɧɵ ɩɨɫɬɨɹɧɧɵɟ ɜɪɟɦɟɧɢ, ɤɨɷɮɮɢɰɢɟɧɬɵ
ɞɟɦɩɮɢɪɨɜɚɧɢɹ ɢ ɢɧɟɪɰɢɨɧɧɨɫɬɟɣ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ.
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɡɧɚɱɟɧɢɹ ɪɟɡɨɧɚɧɫɧɵɯ ɱɚɫɬɨɬ, ɱɬɨ
ɩɨɡɜɨɥɢɥɨ ɜɵɞɟɥɢɬɶ ɪɟɞɭɰɢɪɨɜɚɧɧɭɸ ɩɟɪɟɞɚɬɨɱɧɭɸ
ɮɭɧɤɰɢɸ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ ɤɨɧɬɭɪɚ.

. ȼɩɟɪɜɵɟ ɢɫɫɥɟɞɨɜɚɧɨ ɜɥɢɹɧɢɟ
ɷɥɟɤɬɪɨɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɫɩɭɫɤɨɩɨɞɴɟɦ-

ɧɵɯ ɨɩɟɪɚɰɢɣ ɛɭɪɨɜɨɝɨ ɫɬɚɜɚ ɧɚ ɤɚɱɟɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ
ɤɨɧɬɭɪɚ ɫɤɨɪɨɫɬɢ ɩɪɢɜɨɞɚ ɩɟɪɟɞɜɢɠɟɧɢɹ.

. ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶ-
ɬɚɬɵ ɩɨɡɜɨɥɹɸɬ ɩɨ ɢɫɯɨɞɧɵɦ ɞɚɧɧɵɦ ɨɛɴɟɤɬɚ ɭɩɪɚɜ-
ɥɟɧɢɹ ɪɚɫɫɱɢɬɚɬɶ ɱɚɫɬɨɬɭ ɪɟɝɭɥɹɬɨɪɚ ɜɧɟɲɧɟɝɨ ɤɨɧ-
ɬɭɪɚ ɢ ɨɰɟɧɢɬɶ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ ɤɨɧ-
ɬɭɪɚ ɥɢɧɟɣɧɨɣ ɫɤɨɪɨɫɬɢ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟ-
ɦɵ ɩɟɪɟɦɟɳɟɧɢɹ ɛɭɪɨɜɨɝɨ ɫɬɚɜɚ.
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Purpose. To determine the qualitative and quantita-
tive indices of the exterior movement regulation contour 
of drilling electromechanical system.  

Methodology. Reliable methods of frequency analy-
sis, differential analysis, operational calculus, the theo-
ries of matrices and matrix conversions, theories of mul-
tiloop systems automatic regulation, decompositions 
served the basis of the research. 

Findings. The frequency analysis of the characteristics 
of the control object dynamic elements of the rotation fre-
quency contour of the electrohydromechanical drive respon-
sible for round-trip of drilling tube of roller-bit drilling ma-
chine has been carried out. Dynamic properties of radial hy-
dro pump and hydraulic motor with speed reduction unit 
and rope-polyspast system has been taken into account. Dy-
namic properties of fast-acting regulated electric drive has 
been taken into account in the system ‘converter of frequen-
cy – asynchronous engine’ with pass band of the rotation 
frequency contour up to 100 radian per second. It has been 
found that mechanical dynamic unit of the rotation frequen-
cy contour of the drive when hydraulic system and rope-
polyspast transmissions are available is described by trans-
mission function with the characteristic equation of fifth or-
der with variable coefficients. Logarithmic amplitude and 
phase frequency characteristics of the additional unit of the 
rotation frequency contour have been studied taking into ac-
count forces of dissipation and with the maximal lengths of 
ropes and masses of column. The distribution of zeroes and 
the poles of the object of control have been established. 
Naikvist’s locus and the reaction of closed loop of rotation 
frequency customized on modular optimum in case the cha-
racteristic frequencies of additional dynamic link hit the 
low-frequency area of pass band t of the rotation frequency 
contour during moves of drilling tube composed of four bars 
and with complete length of rope. 

Originality. For the first time the influence of the elec-
trohydromechanical system of round-trip operations of 
drilling tube on the quality of the control rotation frequency 
contour of the movement drive has been determined. 

Practical value. Received results allow estimation of 
the regulation contour of the linear speed of drilling line 
movement quality indicators on the base of initial data of the 
control object. 

Keywords: electrohydromechanical system, up-dawn 
operations, frequency of section of contour
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