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THE USAGE OF  THE LINEAR INTERPOLATING FILTER FOR AN ACCURATE FLUCTUATION FADING TIME 

MEASURING ACTIVATED IN LC-CIRCUIT 

 

Annotation.	 The	 availability	 of	 detector	 with	 arcwise‐interpolational	 filter	 for	 oscillations	 attenuation	 time	 sensitive	
measurement	is	considered	in	article.	The	necessity	of	such	approach	for	sesitive	measurement	is	proved.	The	functional	structure	of	detector	
with	arcwise‐interpolational	filter	and	schematic	circuit	based	on	it	is	proposed.	

Keywords:	LC‐circuit,	linear	interpolation	filter,	time	measurement.	
 

ɇɚ ɫɭɱɚɫɧɨɦɭ ɟɬɚɩɿ ɪɨɡɜɢɬɤɭ ɜɢɦɿɪɸɜɚɥɶɧɨʀ ɬɟɯɧɿɤɢ, ɨɬɪɢɦɚɧɧɹ ɜɢɦɿɪɸɜɚɥɶɧɨʀ ɿɧɮɨɪɦɚɰɿʀ 
ɨɛɨɜ’ɹɡɤɨɜɨ ɫɭɩɪɨɜɨɞɠɭєɬɶɫɹ ɚɧɚɥɨɝɨ-ɰɢɮɪɨɜɢɦ ɩɟɪɟɬɜɨɪɟɧɧɹɦ. ɇɟ ɡɜɚɠɚɸɱɢ ɧɚ ɬɟ, ɳɨ ɚɧɚɥɨɝɨɜɨɸ 

ɜɟɥɢɱɢɧɨɸ ɦɨɠɟ ɛɭɬɢ ɧɟ ɥɢɲɟ ɧɚɩɪɭɝɚ, ɫɶɨɝɨɞɧɿ ɩɿɞ ɚɧɚɥɨɝɨ-ɰɢɮɪɨɜɢɦ ɩɟɪɟɬɜɨɪɟɧɧɹɦ ɪɨɡɭɦɿɸɬɶ ɫɚɦɟ 
ɩɟɪɟɬɜɨɪɟɧɧɹ ɧɚɩɪɭɝɢ ɜ ɰɢɮɪɨɜɢɣ ɤɨɞ. Ɍɨɱɧɿɫɬɶ ɩɟɪɟɬɜɨɪɟɧɧɹ ɡɚɥɟɠɢɬɶ ɜɿɞ ɪɨɡɪɹɞɧɨɫɬɿ ɚɧɚɥɨɝɨ-ɰɢɮɪɨɜɨɝɨ 
ɩɟɪɟɬɜɨɪɸɜɚɱɚ ɬɨɦɭ ɨɫɧɨɜɧɢɦ ɦɟɬɨɞɨɦ ɩɿɞɜɢɳɟɧɧɹ ɬɨɱɧɨɫɬɿ ɩɟɪɟɬɜɨɪɟɧɧɹ є ɡɛɿɥɶɲɟɧɧɹ ɪɨɡɪɹɞɧɨɫɬɿ. Ⱥɥɟ 
ɡɛɿɥɶɲɟɧɧɹ ɪɨɡɪɹɞɧɨɫɬɿ ɫɭɩɪɨɜɨɞɠɭєɬɶɫɹ ɡɪɨɫɬɚɧɧɹɦ ɩɨɯɢɛɤɢ ɩɟɪɟɬɜɨɪɟɧɧɹ ɜɧɚɫɥɿɞɨɤ ɞɿʀ ɡɚɜɚɞ ɜ ɩɪɨɰɟɫɿ 
ɩɟɪɟɬɜɨɪɟɧɧɹ, ɬɨɦɭ ɪɨɡɪɹɞɧɿɫɬɶ ɫɭɱɚɫɧɢɯ ɚɧɚɥɨɝɨ-ɰɢɮɪɨɜɢɯ  ɩɟɪɟɬɜɨɪɸɜɚɱɿɜ ɨɛɦɟɠɟɧɚ, ɿ ɜɢɧɢɤɚє 
ɧɟɨɛɯɿɞɧɿɫɬɶ ɲɭɤɚɬɢ ɧɨɜɿ ɩɿɞɯɨɞɢ ɬɚ ɜɞɨɫɤɨɧɚɥɸɜɚɬɢ ɿɧɲɿ ɦɟɬɨɞɢ ɩɟɪɟɬɜɨɪɟɧɧɹ ɬɚ ɨɬɪɢɦɚɧɧɹ 
ɜɢɦɿɪɸɜɚɥɶɧɨʀ ɿɧɮɨɪɦɚɰɿʀ. 

əɤ ɚɥɶɬɟɪɧɚɬɢɜɚ ɩɟɪɟɬɜɨɪɟɧɧɸ ɧɚɩɪɭɝɢ ɜ ɰɢɮɪɨɜɢɣ ɿɫɧɭɸɬɶ ɜɢɫɨɤɨɬɨɱɧɿ ɚɧɚɥɨɝɨ-ɰɢɮɪɨɜɿ 
ɩɟɪɟɬɜɨɪɸɜɚɱɿ ɩɨɛɭɞɨɜɚɧɿ ɧɚ ɩɪɢɧɰɢɩɿ ɩɟɪɟɬɜɨɪɟɧɧɹ ɜ ɤɨɞ ɬɪɢɜɚɥɨɫɬɿ ɿɧɬɟɪɜɚɥɿɜ ɱɚɫɭ [1]. Ɍɚɤɿ 
ɩɟɪɟɬɜɨɪɸɜɚɱɿ ɡɚɛɟɡɩɟɱɭɸɬɶ ɜɢɦɿɪɸɜɚɧɧɹ ɿɧɬɟɪɜɚɥɿɜ ɱɚɫɭ ɡ ɬɨɱɧɿɫɬɸ ɩɨɪɹɞɤɭ 250 ɩɫ, ɳɨ ɟɤɜɿɜɚɥɟɧɬɧɟ 
ɩɟɪɟɬɜɨɪɟɧɧɸ ɧɚɩɪɭɝɢ ɜ ɰɢɮɪɨɜɢɣ ɤɨɞ ɡ ɪɨɡɪɹɞɧɿɫɬɸ 30, ɚ ɡɛɿɥɶɲɟɧɧɹ ɪɨɡɪɹɞɧɨɫɬɿ ɬɚɤɨɝɨ ɩɟɪɟɬɜɨɪɸɜɚɱɚ 
ɨɛɦɟɠɟɧɟ ɥɢɲɟ ɱɚɫɨɦ ɜɢɦɿɪɸɜɚɧɧɹ. 

Ɍɚɤɢɣ ɚɧɚɥɨɝɨ-ɰɢɮɪɨɜɢɣ ɩɟɪɟɬɜɨɪɸɜɚɱ ɩɪɨɩɨɧɭєɬɶɫɹ ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɩɪɢ ɜɢɦɿɪɸɜɚɧɧɿ ɬɨɜɳɢɧɢ 

ɞɿɟɥɟɤɬɪɢɱɧɢɯ ɩɨɤɪɢɬɶ ɦɟɬɚɥɟɜɢɯ ɩɨɜɟɪɯɨɧɶ [2] ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɬɪɢɜɚɥɨɫɬɿ ɩɟɪɟɯɿɞɧɨɝɨ ɩɪɨɰɟɫɭ ɡɛɭɞɠɟɧɨɝɨ 
ɜ ɤɨɥɢɜɚɥɶɧɨɦɭ ɤɨɧɬɭɪɿ ɩɟɪɜɢɧɧɨɝɨ ɜɢɦɿɪɸɜɚɥɶɧɨɝɨ ɩɟɪɟɬɜɨɪɸɜɚɱɚ. 

Ɍɪɢɜɚɥɿɫɬɶ ɩɟɪɟɯɿɞɧɨɝɨ ɩɪɨɰɟɫɭ (ɱɚɫ ɡɝɚɫɚɧɧɹ ɡɛɭɞɠɟɧɢɯ ɤɨɥɢɜɚɧɶ ɡɝt ) ɜ ɤɨɥɢɜɚɥɶɧɨɦɭ ɤɨɧɬɭɪɿ 
ɜɢɡɧɚɱɚєɬɶɫɹ, ɹɤ ɱɚɫ ɡɚ ɹɤɢɣ ɚɦɩɥɿɬɭɞɚ ɜɿɥɶɧɢɯ ɤɨɥɢɜɚɧɶ ɡɦɟɧɲɢɬɶɫɹ ɜ  ɪɚɡ. Ɍɨɦɭ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ 
ɬɪɢɜɚɥɨɫɬɿ ɩɟɪɟɯɿɞɧɨɝɨ ɩɪɨɰɟɫɭ ɧɟɨɛɯɿɞɧɨ ɜɢɞɿɥɹɬɢ ɨɝɢɧɚɸɱɭ ɫɢɝɧɚɥɭ ɬɚ ɩɨɪɿɜɧɸɜɚɬɢ ɡɧɚɱɟɧɧɹ ɚɦɩɥɿɬɭɞɢ 

ɨɝɢɧɚɸɱɨʀ ɡɿ ɡɪɚɡɤɨɜɨɸ ɧɚɩɪɭɝɨɸ 
e

U0
, ɞɟ 0U  − ɦɚɤɫɢɦɚɥɶɧɚ ɧɚɩɪɭɝɚ ɜ ɤɨɧɬɭɪɿ (ɪɢɫ. 1). ȼɢɞɿɥɟɧɧɹ 

ɨɝɢɧɚɸɱɨʀ ɬɚɤɨɝɨ ɫɢɝɧɚɥɭ ɧɟ є ɬɪɢɜɿɚɥɶɧɨɸ ɡɚɞɚɱɟɸ ɬɨɦɭ, ɳɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɜɿɞɨɦɢɯ ɦɟɬɨɞɿɜ ɧɟ ɡɚɛɟɡɩɟɱɭє 
ɧɟɨɛɯɿɞɧɨʀ ɬɨɱɧɨɫɬɿ ɜɿɞɬɜɨɪɟɧɧɹ, ɚ ɜɿɞɩɨɜɿɞɧɨ ɡɪɨɫɬɚє ɩɨɯɢɛɤɚ ɜɢɦɿɪɸɜɚɧɧɹ.  

 

 

 1 –     

 

Ⱥ ɨɫɤɿɥɶɤɢ ɡɦɿɧɚ ɬɪɢɜɚɥɨɫɬɿ ɩɟɪɟɯɿɞɧɨɝɨ ɩɪɨɰɟɫɭ ɫɭɬɬєɜɨ ɛɿɥɶɲɟ ɡɚ ɩɟɪɿɨɞ ɤɨɥɢɜɚɧɶ, ɿ ɜɿɞɩɨɜɿɞɧɨ 
ɛɿɥɶɲɟ ɡɚ ɡɨɧɭ "ɿɞɟɚɥɶɧɨɝɨ" ɜɿɞɬɜɨɪɟɧɧɹ  (ɪɢɫ. 2), ɬɨ ɡɚɛɟɡɩɟɱɢɬɢ ɦɿɧɿɦɚɥɶɧɭ ɩɨɯɢɛɤɭ ɜɿɞɬɜɨɪɟɧɧɹ ɩɨ 
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ɜɫɶɨɦɭ ɞɿɚɩɚɡɨɧɭ ɜɢɦɿɪɸɜɚɧɧɹ ɬɚɤɢɣ ɩɿɞɯɿɞ ɧɟ ɞɨɡɜɨɥɹє. 
Ⱦɥɹ ɪɨɡɲɢɪɟɧɧɹ ɡɨɧɢ "ɿɞɟɚɥɶɧɨɝɨ" ɜɿɞɬɜɨɪɟɧɧɹ ɩɪɨɩɨɧɭєɬɶɫɹ ɜɢɤɨɪɢɫɬɚɬɢ ɞɟɬɟɤɬɨɪ ɡ ɥɿɧɿɣɧɨ-

ɿɧɬɟɪɩɨɥɸɸɱɢɦ ɮɿɥɶɬɪɨɦ ɨɩɢɫɚɧɢɣ ɜ [3]. Ɉɫɧɨɜɧɨɸ ɿɞɟєɸ ɩɪɟɰɢɡɿɣɧɨɝɨ ɜɿɞɬɜɨɪɟɧɧɹ ɨɝɢɧɚɸɱɨʀ ɫɢɝɧɚɥɭ є 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɥɿɧɿɣɧɨʀ ɿɧɬɟɪɩɨɥɹɰɿʀ ɩɨ ɥɨɤɚɥɶɧɢɦ ɦɚɤɫɢɦɭɦɚɦ ɝɚɪɦɨɧɿɣɧɨɝɨ ɫɢɝɧɚɥɭ. 

 

 

 2 –      

 

Ɂɚɫɬɨɫɭɜɚɧɧɹ ɧɚɣɩɪɨɫɬɿɲɢɯ ɫɯɟɦ ɮɿɥɶɬɪɿɜ ɧɢɠɧɿɯ ɱɚɫɬɨɬ ɧɟ ɞɚɸɬɶ ɡɚɞɨɜɿɥɶɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ ɨɫɤɿɥɶɤɢ 

ɨɝɢɧɚɸɱɚ ɦɚє ɫɤɥɚɞɧɭ ɮɨɪɦɭ ɞɚɥɟɤɭ ɜɿɞ ɝɚɪɦɨɧɿɣɧɨʀ ɡ ɲɢɪɨɤɢɦ ɫɩɟɤɬɪɨɦ, ɹɤɢɣ ɧɟ ɞɨɡɜɨɥɹє ɧɚɣɩɪɨɫɬɿɲɢɦɢ 

ɦɟɬɨɞɚɦɢ ɜɿɞɬɜɨɪɢɬɢ ɦɨɞɭɥɸɸɱɢɣ ɫɢɝɧɚɥ [4]. 

 

 

 3 –   -   

 

Ɂɚɫɬɨɫɭɜɚɧɧɹ ɛɿɥɶɲ ɫɤɥɚɞɧɢɯ ɫɯɟɦ, ɧɚɩɪɢɤɥɚɞ ɩɿɤɨɜɨɝɨ ɞɟɬɟɤɬɨɪɚ [4], ɡɚɛɟɡɩɟɱɭє ɛɥɢɡɶɤɟ ɞɨ 
ɿɞɟɚɥɶɧɨɝɨ ɜɿɞɬɜɨɪɟɧɧɹ ɫɢɝɧɚɥɭ ɥɢɲɟ ɜ ɜɢɡɧɚɱɟɧɿɣ ɡɨɧɿ  (ɪɢɫ. 2), ɨɫɤɿɥɶɤɢ ɧɨɦɿɧɚɥɢ ɡɚɞɚɸɱɢɯ ɟɥɟɦɟɧɬɿɜ 
ɫɯɟɦɢ ɥɢɲɚɸɬɶɫɹ ɫɬɚɥɢɦɢ. 

Ɋɟɡɭɥɶɬɚɬɢ ɪɨɛɨɬɢ ɫɯɟɦɢ ɧɚɜɟɞɟɧɿ ɧɚ ɪɢɫ. 3. ɇɚ ɟɤɪɚɧɿ ɨɫɰɢɥɨɝɪɚɮɚ ɜɿɞɨɛɪɚɠɟɧɿ ɫɢɝɧɚɥɢ ɡ ɜɢɯɨɞɭ 
ɤɨɥɢɜɚɥɶɧɨɝɨ LC-ɤɨɧɬɭɪɭ, ɬɚ ɡ ɜɢɯɨɞɭ ɥɿɧɿɣɧɨ-ɿɧɬɟɪɩɨɥɸɸɱɨɝɨ ɮɿɥɶɬɪɚ. 
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