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ɂɁɆȿɇȿɇɂə ɄɈɅȿȻȺɌȿɅɖɇɈɃ ɋɌɊɍɄɌɍɊɕ ɄȺɊȾɂɈɊɂɌɆȺ ɄȺɄ ɉɈɄȺɁȺɌȿɅɖ 
ɄɈɆɉȿɇɋȺɌɈɊɇɕɏ ɆȿɏȺɇɂɁɆɈȼ ɇȺ ɈɊɌɈɋɌȺɌɂɑȿɋɄɍɘ ɇȺȽɊɍɁɄɍ 

ɍ ȻɈɅɖɇɕɏ ɋ ɇȿɃɊɈȽȿɇɇɕɆɂ ɈȻɆɈɊɈɄȺɆɂ

ɂ. Ⱦ. ɆȺɊɌɕɇɈȼ, Ⱥ. ɇ. ɎɅȿɃɒɆȺɇ, ɇ. ɇ. ɆɂɏȺɃɅɈȼȺ
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɛɸɞɠɟɬɧɨɟ ɧɚɭɱɧɨɟ ɭɱɪɟɠɞɟɧɢɟ «ɇɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ 

ɢɧɫɬɢɬɭɬ ɤɨɦɩɥɟɤɫɧɵɯ ɩɪɨɛɥɟɦ ɝɢɝɢɟɧɵ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ», ɇɨɜɨɤɭɡɧɟɰɤ, Ɋɨɫɫɢɹ

ɐɟɥɶ.	ɂɡɭɱɢɬɶ	ɨɫɨɛɟɧɧɨɫɬɢ	ɤɨɥɟɛɚɬɟɥɶɧɨɣ	ɫɬɪɭɤɬɭɪɵ	ɤɚɪɞɢɨɪɢɬɦɚ	ɩɪɢ	ɜɵɩɨɥɧɟɧɢɢ	ɚɤɬɢɜɧɨɣ	ɨɪɬɨɫɬɚɬɢɱɟɫɤɨɣ	ɩɪɨɛɵ	ɭ	ɛɨɥɶ-
ɧɵɯ	ɫ	ɧɟɣɪɨɝɟɧɧɵɦɢ	ɨɛɦɨɪɨɤɚɦɢ	ɫ	ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ	ɫɩɟɤɬɪɚɥɶɧɨɝɨ	ɚɧɚɥɢɡɚ	ɜɚɪɢɚɛɟɥɶɧɨɫɬɢ	ɪɢɬɦɚ	ɫɟɪɞɰɚ.	

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ.	ɉɪɨɜɨɞɢɥɫɹ	ɫɩɟɤɬɪɚɥɶɧɵɣ	ɚɧɚɥɢɡ	ɤɨɪɨɬɤɢɯ	ɩɹɬɢɦɢɧɭɬɧɵɯ	ɭɱɚɫɬɤɨɜ	ɤɚɪɞɢɨɪɢɬɦɚ	ɫ	ɨɩɪɟɞɟɥɟɧɢɟɦ	
ɦɨɳɧɨɫɬɢ	ɤɨɥɟɛɚɧɢɣ	ɜ	ɞɢɚɩɚɡɨɧɚɯ	ɜɵɫɨɤɨɣ,	ɧɢɡɤɨɣ	ɢ	ɨɱɟɧɶ	ɧɢɡɤɨɣ	ɱɚɫɬɨɬɵ.	ɋɪɚɜɧɢɜɚɥɢ	ɢɡɦɟɧɟɧɢɹ	ɩɨɤɚɡɚɬɟɥɟɣ	ɜ	ɜɵɞɟɥɟɧɧɵɯ	
ɞɢɚɩɚɡɨɧɚɯ	ɩɪɢ	ɜɵɩɨɥɧɟɧɢɢ	ɚɤɬɢɜɧɨɣ	ɨɪɬɨɫɬɚɬɢɱɟɫɤɨɣ	ɩɪɨɛɵ	ɭ	82	ɩɚɰɢɟɧɬɨɜ	ɫ	ɧɟɣɪɨɝɟɧɧɵɦɢ	ɨɛɦɨɪɨɤɚɦɢ.	

Ɋɟɡɭɥɶɬɚɬɵ.	ɍ	70	%	ɛɨɥɶɧɵɯ	ɨɩɪɟɞɟɥɹɥɚɫɶ	ɜɟɝɟɬɚɬɢɜɧɚɹ	ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ,	ɩɪɨɹɜɥɹɸɳɚɹɫɹ	ɜ	ɫɧɢɠɟɧɢɢ	ɦɨɳɧɨɫɬɢ	ɧɢɡɤɨɱɚ-
ɫɬɨɬɧɵɯ	ɤɨɥɟɛɚɧɢɣ	ɜ	ɫɪɟɞɧɟɦ	ɧɚ	50	%	ɢ	ɛɨɥɟɟ,	ɜɵɪɚɠɟɧɧɨɦ	ɫɧɢɠɟɧɢɢ	ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ	ɤɨɥɟɛɚɧɢɣ	ɛɨɥɟɟ	ɱɟɦ	ɧɚ	80	%	ɨɬ	ɢɫɯɨɞɧɨɝɨ	
ɭɪɨɜɧɹ	ɜ	ɩɨɥɨɠɟɧɢɢ	ɥɟɠɚ,	ɱɬɨ	ɨɛɟɫɩɟɱɢɜɚɟɬ	ɫɪɨɱɧɭɸ	ɤɨɦɩɟɧɫɚɬɨɪɧɭɸ	ɪɟɚɤɰɢɸ	ɧɚ	ɩɨɞɞɟɪɠɚɧɢɟ	ɫɢɦɩɚɬɢɱɟɫɤɨɝɨ	ɜɚɡɨɦɨɬɨɪɧɨɝɨ	
ɜɥɢɹɧɢɹ	ɜɨ	ɜɪɟɦɹ	ɨɪɬɨɫɬɚɬɢɱɟɫɤɨɝɨ	ɫɬɪɟɫɫɚ.	ɋɧɢɠɟɧɢɟ	ɦɨɳɧɨɫɬɢ	ɤɨɥɟɛɚɧɢɣ	ɜ	ɞɢɚɩɚɡɨɧɟ	ɨɱɟɧɶ	ɧɢɡɤɢɯ	ɱɚɫɬɨɬ	ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ	
ɨ	ɧɚɪɭɲɟɧɢɢ	ɫɢɫɬɟɦɵ	ɞɥɢɬɟɥɶɧɨɣ	ɤɨɦɩɟɧɫɚɰɢɢ	ɤ	ɨɪɬɨɫɬɚɬɢɱɟɫɤɨɣ	ɝɢɩɨɬɟɧɡɢɢ	ɭ	ɛɨɥɶɧɵɯ	ɫ	ɧɟɣɪɨɝɟɧɧɵɦɢ	ɨɛɦɨɪɨɤɚɦɢ.

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ:	ɜɚɪɢɚɛɟɥɶɧɨɫɬɶ	ɪɢɬɦɚ	ɫɟɪɞɰɚ,	ɨɪɬɨɫɬɚɬɢɱɟɫɤɚɹ	ɩɪɨɛɚ,	ɤɨɦɩɟɧɫɚɬɨɪɧɵɟ	ɦɟɯɚɧɢɡɦɵ,	ɧɟɣɪɨɝɟɧɧɵɟ	ɨɛɦɨɪɨɤɢ.	
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Purpose.	to	study	 the	characteristics	of	 the	oscillatory	patterns	of	cardiorhythm	during	an	active	orthostatic	 test	 in	patients	with	
neurogenic	syncope	using	spectral	analysis	of	heart	rate	variability.	

Materials and methods.	 there	 was	 carried	 out	 the	 spectral	 analysis	 of	 short	 ive-minute	 plots	 of	 cardiorhythm	 including	 the	
determination	of	the	oscillatory	power	in	the	range	of	high,	low	and	very	low	frequencies.	there	were	compared	the	changes	in	the	indicators	
within	the	selected	ranges	during	an	active	orthostatic	test	in	82	patients	with	neurogenic	syncope.	

Results.	there	was	disclosed	autonomic	failure	in	70	%	of	the	patients.	It	declared	itself	in	the	reduction	of	the	power	of	low	frequency	
oscillations	by	50	%	in	average	and	a	more	marked	decrease	of	high-frequency	oscillations	by	more	than	80	%	from	baseline	in	the	supine	
position,	which	provides	 the	urgent	compensatory	 response	 to	maintain	sympathetic	vasomotor	 inluence	during	orthostatic	stress.	the	
reduced	power	of	oscillations	in	the	range	of	very	low	frequency	indicates	a	failure	of	the	system	of	a	long-term	compensation	to	orthostatic	
hypotension	in	patients	with	neurogenic	syncope.

Key words:	heart	rate	variability,	orthostatic	test,	compensatory	mechanisms,	neurogenic	syncope.

ゑçñÑñÖóñ
ɇɟɣɪɨɝɟɧɧɵɟ ɨɛɦɨɪɨɤɢ ɢ ɜɵɫɨɤɚɹ ɜɟɪɨɹɬɧɨɫɬɶ 

ɢɯ ɩɨɜɬɨɪɟɧɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɨɩɚɫɧɨɫɬɶ ɫɚɦɢ ɩɨ 
ɫɟɛɟ ɜɫɥɟɞɫɬɜɢɟ ɧɟɩɪɟɞɫɤɚɡɭɟɦɨɫɬɢ ɩɨɫɥɟɞɫɬɜɢɣ, 
ɚ ɬɚɤɠɟ ɭɜɟɥɢɱɢɜɚɸɬ ɪɢɫɤ ɬɪɚɜɦɚɬɢɡɦɚ ɢ ɞɨɩɨɥ-
ɧɢɬɟɥɶɧɵɯ ɩɨɜɪɟɠɞɟɧɢɣ ɜɨ ɜɪɟɦɹ ɜɧɟɡɚɩɧɨɣ ɩɨ-
ɬɟɪɢ ɫɨɡɧɚɧɢɹ [1, 2]. ɗɬɨ ɨɛɭɫɥɨɜɥɢɜɚɟɬ ɧɟɨɛɯɨ-
ɞɢɦɨɫɬɶ ɜɵɞɟɥɟɧɢɹ ɬɚɤɢɯ ɩɚɰɢɟɧɬɨɜ ɜ ɨɬɞɟɥɶɧɭɸ 
ɞɢɫɩɚɧɫɟɪɧɭɸ ɝɪɭɩɩɭ, ɬɪɟɛɭɸɳɭɸ ɞɨɩɨɥɧɢɬɟɥɶ-
ɧɵɯ ɨɛɫɥɟɞɨɜɚɧɢɣ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɬɨɝɟ-
ɧɟɬɢɱɟɫɤɨɝɨ ɦɟɯɚɧɢɡɦɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɨɛɦɨɪɨɤɚ, 

ɜɵɹɜɥɟɧɢɹ ɤɨɦɩɟɧɫɚɬɨɪɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɜ ɩɨɞ-
ɞɟɪɠɚɧɢɢ ɞɨɫɬɚɬɨɱɧɨɝɨ ɭɪɨɜɧɹ ɰɟɪɟɛɪɚɥɶɧɨɣ 
ɩɟɪɮɭɡɢɢ, ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɢ ɦɨɧɢɬɨɪɢɧɝɚ ɞɚɥɶ-
ɧɟɣɲɟɝɨ ɫɨɫɬɨɹɧɢɹ ɛɨɥɶɧɨɝɨ. Ⱦɚɧɧɚɹ ɢɧɮɨɪɦɚɰɢɹ 
ɩɨɡɜɨɥɢɬ ɩɪɢɦɟɧɹɬɶ ɚɞɟɤɜɚɬɧɵɟ ɥɟɱɟɛɧɵɟ ɢ ɩɪɨ-
ɮɢɥɚɤɬɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 
ɜɨɡɦɨɠɧɵɯ ɫɢɧɤɨɩɚɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ, ɱɬɨ, ɛɟɡɭɫ-
ɥɨɜɧɨ, ɩɨɜɵɫɢɬ ɤɚɱɟɫɬɜɨ ɠɢɡɧɢ ɩɚɰɢɟɧɬɨɜ. 

ɉɪɢɱɢɧɭ ɨɛɦɨɪɨɤɚ ɜɵɹɜɢɬɶ ɞɨɫɬɚɬɨɱɧɨ ɫɥɨɠɧɨ, 
ɫɩɟɰɢɚɥɢɫɬɵ ɫɯɨɞɹɬɫɹ ɜɨ ɦɧɟɧɢɢ ɨ ɬɨɦ, ɱɬɨ ɧɚɢ-
ɛɨɥɟɟ ɱɚɫɬɵɦ ɜɚɪɢɚɧɬɨɦ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɣ ɩɨɬɟɪɢ 
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ɎɍɇȾȺɆȿɇɌȺɅɖɇɕȿ ɂɋɋɅȿȾɈȼȺɇɂə

ɫɨɡɧɚɧɢɹ ɹɜɥɹɸɬɫɹ ɧɟɣɪɨɝɟɧɧɵɟ ɨɛɦɨɪɨɤɢ. ȼ ɷɬɨɣ 
ɫɜɹɡɢ ɜɚɪɢɚɛɟɥɶɧɨɫɬɶ ɪɢɬɦɚ ɫɟɪɞɰɚ (ȼɊɋ) ɨɬɪɚɠɚɟɬ 
ɜɤɥɚɞ ɪɚɡɥɢɱɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɜ ɪɟɝɭɥɹɰɢɸ ɮɭɧɤɰɢ-
ɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɩɪɢ ɜɥɢɹɧɢɢ ɪɚɡɥɢɱɧɵɯ ɧɚɝɪɭɡɨɤ [3, 4]. ȼ ɥɢɬɟɪɚ-
ɬɭɪɟ ɜɫɬɪɟɱɚɸɬɫɹ ɥɢɲɶ ɟɞɢɧɢɱɧɵɟ ɢ ɧɟɪɟɞɤɨ ɩɪɨ-
ɬɢɜɨɪɟɱɢɜɵɟ ɞɚɧɧɵɟ ɨɛ ɨɫɨɛɟɧɧɨɫɬɹɯ ɤɨɥɟɛɚɬɟɥɶ-
ɧɨɣ ɫɬɪɭɤɬɭɪɵ ɤɚɪɞɢɨɪɢɬɦɚ ɩɪɢ ɨɪɬɨɫɬɚɬɢɱɟɫɤɢɯ 
ɧɚɝɪɭɡɤɚɯ ɭ ɛɨɥɶɧɵɯ ɫ ɧɟɣɪɨɝɟɧɧɵɦɢ ɨɛɦɨɪɨɤɚɦɢ. 
ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɧɟɬ ɩɨɥɧɨɣ ɢ ɨɛɴɟɤɬɢɜɧɨɣ ɤɚɪɬɢɧɵ, 
ɞɚɸɳɟɣ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɦɟɯɚɧɢɡɦɚɯ ɜɨɡɧɢɤɧɨɜɟ-
ɧɢɹ ɨɛɦɨɪɨɤɨɜ ɢ ɤɨɦɩɟɧɫɚɬɨɪɧɵɯ ɜɨɡɦɨɠɧɨɫɬɹɯ, 
ɫɤɪɵɬɵɯ ɜ ɦɟɞɥɟɧɧɵɯ ɤɨɥɟɛɚɧɢɹɯ ɝɟɦɨɞɢɧɚɦɢɤɢ. 
ɗɬɨ ɨɩɪɟɞɟɥɢɥɨ ɰɟɥɶ ɧɚɫɬɨɹɳɟɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ – 
ɢɡɭɱɢɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɤɨɥɟɛɚɬɟɥɶɧɨɣ ɫɬɪɭɤɬɭɪɵ 
ɤɚɪɞɢɨɪɢɬɦɚ ɭ ɛɨɥɶɧɵɯ ɫ ɧɟɣɪɨɝɟɧɧɵɦɢ ɨɛɦɨɪɨ-
ɤɚɦɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɚɤɬɢɜɧɨɣ ɨɪɬɨɫɬɚɬɢɱɟɫɤɨɣ 
ɩɪɨɛɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ 
ȼɊɋ. Ɋɟɚɥɢɡɚɰɢɹ ɭɤɚɡɚɧɧɨɣ ɰɟɥɢ ɩɨɡɜɨɥɢɬ ɪɚɡɪɚ-
ɛɨɬɚɬɶ ɤɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɜɟɝɟɬɚɬɢɜɧɵɯ ɧɚɪɭɲɟɧɢɣ 
ɢ ɤɨɦɩɟɧɫɚɬɨɪɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɪɟɝɭɥɹɰɢɢ ɝɟɦɨ-
ɞɢɧɚɦɢɤɢ ɭ ɞɚɧɧɨɣ ɝɪɭɩɩɵ ɩɚɰɢɟɧɬɨɜ.

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ
Ȼɵɥɨ ɨɛɫɥɟɞɨɜɚɧɨ 82 ɩɚɰɢɟɧɬɚ ɫ ɧɟɣɪɨɝɟɧɧɵ-

ɦɢ ɨɛɦɨɪɨɤɚɦɢ, ɩɨɫɬɚɧɨɜɤɚ ɞɢɚɝɧɨɡɚ ɤɨɬɨɪɵɯ 
ɜɵɩɨɥɧɹɥɚɫɶ ɫɨɝɥɚɫɧɨ ɤɪɢɬɟɪɢɹɦ ȿɜɪɨɩɟɣɫɤɨɝɨ 
ɨɛɳɟɫɬɜɚ ɤɚɪɞɢɨɥɨɝɨɜ (ESC, 2009), ɛɚɡɢɪɨɜɚɥɚɫɶ 
ɧɚ ɨɫɧɨɜɟ ɧɚɥɢɱɢɹ ɬɢɩɢɱɧɵɯ ɬɪɢɝɝɟɪɧɵɯ ɮɚɤɬɨ-
ɪɨɜ ɢ ɯɚɪɚɤɬɟɪɧɵɯ ɫɢɦɩɬɨɦɨɜ ɩɪɟɫɢɧɤɨɩɚɥɶɧɨɝɨ 
ɩɟɪɢɨɞɚ. ȼ ɤɨɧɬɪɨɥɶɧɭɸ ɝɪɭɩɩɭ (31 ɱɟɥɨɜɟɤ) ɜɯɨ-
ɞɢɥɢ ɩɪɚɤɬɢɱɟɫɤɢ ɡɞɨɪɨɜɵɟ ɥɢɰɚ, ɧɟ ɢɦɟɜɲɢɟ ɨɛ-
ɦɨɪɨɤɨɜ ɜ ɚɧɚɦɧɟɡɟ. 

Ʉɪɢɬɟɪɢɢ ɢɫɤɥɸɱɟɧɢɹ ɢɡ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɮɢɡɢ-
ɱɟɫɤɚɹ ɧɟɫɩɨɫɨɛɧɨɫɬɶ ɛɨɥɶɧɨɝɨ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ 
ɜɵɩɨɥɧɢɬɶ ɬɟɫɬ; ɨɬɫɭɬɫɬɜɢɟ ɫɢɧɭɫɨɜɨɝɨ ɪɢɬɦɚ, 
ɱɚɫɬɚɹ ɷɤɫɬɪɚɫɢɫɬɨɥɢɹ, ɚ ɬɚɤɠɟ ɫɢɧɨɚɭɪɢɤɭɥɹɪ-
ɧɵɟ ɢɥɢ ɚɬɪɢɨɜɟɧɬɪɢɤɭɥɹɪɧɵɟ ɛɥɨɤɚɞɵ; ɧɚɥɢɱɢɟ 
ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɜɨɞɢɬɟɥɹ ɪɢɬɦɚ ɫɟɪɞɰɚ, ɩɪɢɟɦ 
ɛɟɬɚ-ɚɞɪɟɧɨɛɥɨɤɚɬɨɪɨɜ (ɫɧɢɠɚɸɬ ɬɨɱɧɨɫɬɶ ɢ ɱɭɜ-
ɫɬɜɢɬɟɥɶɧɨɫɬɶ ɦɟɬɨɞɢɤɢ), ɷɩɢɥɟɩɬɢɮɨɪɦɧɚɹ ɚɤ-
ɬɢɜɧɨɫɬɶ ɧɚ ɷɥɟɤɬɪɨɷɧɰɟɮɚɥɨɝɪɚɦɦɟ. 

Ɉɫɧɨɜɧɚɹ ɝɪɭɩɩɚ ɫɨɫɬɨɹɥɚ ɢɡ 45 ɠɟɧɳɢɧ 
ɢ 37 ɦɭɠɱɢɧ ɜ ɜɨɡɪɚɫɬɟ ɨɬ 7 ɞɨ 65 ɥɟɬ, ɫɪɟɞɧɢɣ 
ɜɨɡɪɚɫɬ – 22,5 ɝɨɞɚ. ɇɚ ɦɨɦɟɧɬ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɟ-
ɤɨɬɨɪɵɟ ɩɚɰɢɟɧɬɵ ɩɨɥɭɱɚɥɢ ɬɟɪɚɩɢɸ ɪɚɡɥɢɱɧɵ-
ɦɢ ɧɨɨɬɪɨɩɧɵɦɢ ɩɪɟɩɚɪɚɬɚɦɢ (ɩɢɪɚɰɟɬɚɦ, ɩɚɧ-
ɬɨɝɚɦ). Ⱥɪɬɟɪɢɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɭ ɜɫɟɯ ɨɛɫɥɟɞɭɟ-
ɦɵɯ ɥɢɰ ɛɵɥɨ ɜ ɩɟɪɟɞɟɥɚɯ ɧɨɪɦɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ, 
ɭ ɱɚɫɬɢ ɩɚɰɢɟɧɬɨɜ – ɧɚ ɮɨɧɟ ɪɟɝɭɥɹɪɧɨɝɨ ɩɪɢɟɦɚ 
ɝɢɩɨɬɟɧɡɢɜɧɵɯ ɩɪɟɩɚɪɚɬɨɜ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɪɚɡ-
ɥɢɱɧɵɦ ɮɚɪɦɚɤɨɥɨɝɢɱɟɫɤɢɦ ɝɪɭɩɩɚɦ. 

Ʉɨɧɬɪɨɥɶɧɚɹ ɝɪɭɩɩɚ ɫɨɫɬɨɹɥɚ ɢɡ ɩɚɰɢɟɧɬɨɜ, ɧɟ 
ɢɦɟɜɲɢɯ ɜ ɚɧɚɦɧɟɡɟ ɨɛɦɨɪɨɤɨɜ ɢ ɥɢɩɨɬɢɦɢɱɟ-

ɫɤɢɯ ɫɨɫɬɨɹɧɢɣ, ɨɛɪɚɳɚɜɲɢɯɫɹ ɡɚ ɤɨɧɫɭɥɶɬɚɰɢ-
ɟɣ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɩɨ ɩɨɜɨɞɭ ɝɨɥɨɜɧɵɯ ɛɨɥɟɣ 
ɢ ɛɨɥɟɣ ɜ ɩɨɡɜɨɧɨɱɧɢɤɟ. ȼɤɥɸɱɚɥɚ 20 ɠɟɧɳɢɧ 
ɢ 11 ɦɭɠɱɢɧ ɜ ɜɨɡɪɚɫɬɟ ɨɬ 10 ɞɨ 46 ɥɟɬ, ɫɪɟɞɧɢɣ 
ɜɨɡɪɚɫɬ – 26 ɥɟɬ. 

Ɋɚɛɨɬɚ ɨɞɨɛɪɟɧɚ ɥɨɤɚɥɶɧɵɦ ɷɬɢɱɟɫɤɢɦ ɤɨɦɢɬɟ-
ɬɨɦ, ɜɫɟ ɩɚɰɢɟɧɬɵ ɩɨɞɩɢɫɚɥɢ ɢɧɮɨɪɦɢɪɨɜɚɧɧɨɟ 
ɫɨɝɥɚɫɢɟ ɧɚ ɭɱɚɫɬɢɟ ɜ ɢɫɫɥɟɞɨɜɚɧɢɢ. 

ɇɚ ɷɥɟɤɬɪɨɤɚɪɞɢɨɝɪɚɮɟ «ɇɟɣɪɨɫɨɮɬ-ɉɨɥɢɫɩɟɤɬɪ 
8ȿ» ɜɵɩɨɥɧɹɥɚɫɶ ɡɚɩɢɫɶ ɤɨɪɨɬɤɢɯ ɩɹɬɢɦɢɧɭɬɧɵɯ 
ɭɱɚɫɬɤɨɜ ɤɚɪɞɢɨɪɢɬɦɚ (ɩɨ 256 ɦɟɠɫɢɫɬɨɥɢɱɟɫɤɢɯ 
ɢɧɬɟɪɜɚɥɨɜ ɜ ɤɚɠɞɨɦ) ɜɨ II ɫɬɚɧɞɚɪɬɧɨɦ ɨɬɜɟɞɟɧɢɢ 
ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɫɩɟɤɬɪɚɥɶɧɨɣ ɨɛɪɚɛɨɬɤɨɣ ɦɟɬɨɞɨɦ 
ɛɵɫɬɪɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ ɢ ɜɵɞɟɥɟɧɢɟɦ 
ɜɨɥɧ ɜ ɱɚɫɬɨɬɧɵɯ ɞɢɚɩɚɡɨɧɚɯ: Very Low Frequency 
(VLF) ɜ ɞɢɚɩɚɡɨɧɟ ɨɱɟɧɶ ɧɢɡɤɨɣ ɱɚɫɬɨɬɵ (0,004–
0,08 Ƚɰ); Low Frequency (LF) – ɧɢɡɤɨɣ ɱɚɫɬɨɬɵ 
(0,09–0,16 Ƚɰ); High Frequency (HF) – ɜɵɫɨɤɨɱɚ-
ɫɬɨɬɧɵɯ ɤɨɥɟɛɚɧɢɣ (0,17–0,5 Ƚɰ). ɂɫɩɨɥɶɡɨɜɚɥɢɫɶ 
ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɚɦɩɥɢɬɭɞɵ ɫɩɟɤɬɪɚɥɶɧɵɯ 
ɩɢɤɨɜ (ɚɛɫɨɥɸɬɧɵɟ ɟɞɢɧɢɰɵ ɫɩɟɤɬɪɚɥɶɧɨɣ ɩɥɨɬ-
ɧɨɫɬɢ ɦɨɳɧɨɫɬɢ, mc2/Ƚɰ), ɨɤɪɭɝɥɟɧɢɟ ɩɪɨɜɨɞɢɥɨɫɶ 
ɞɨ ɞɟɫɹɬɵɯ. Ⱦɢɚɩɚɡɨɧ HF ɨɬɪɚɠɚɟɬ ɚɤɬɢɜɧɨɫɬɶ ɩɚ-
ɪɚɫɢɦɩɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɜɟɝɟɬɚɬɢɜɧɨɝɨ ɤɨɧɬɪɨɥɹ, 
ɤɨɥɟɛɚɧɢɹ LF ɫɜɹɡɚɧɵ ɫ ɫɢɦɩɚɬɢɱɟɫɤɢɦ ɜɚɡɨɦɨɬɨɪ-
ɧɵɦ ɜɥɢɹɧɢɟɦ, VLF – ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɣ ɩɨɤɚɡɚ-
ɬɟɥɶ ɫ ɧɟɥɢɧɟɣɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɢɦɟɸɳɢɣ 
ɜɚɠɧɨɟ ɩɪɨɝɧɨɫɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ. ȼ ɤɚɱɟɫɬɜɟ ɞɨ-
ɩɨɥɧɢɬɟɥɶɧɵɯ ɫɜɟɞɟɧɢɣ ɜɧɨɫɢɥɢɫɶ ɞɚɧɧɵɟ ɨɛ ɚɪɬɟ-
ɪɢɚɥɶɧɨɦ ɞɚɜɥɟɧɢɢ ɢ ɱɚɫɬɨɬɟ ɫɟɪɞɟɱɧɵɯ ɫɨɤɪɚɳɟ-
ɧɢɣ ɜ ɧɚɱɚɥɟ ɢ ɜ ɤɨɧɰɟ ɤɚɠɞɨɝɨ ɷɬɚɩɚ. 

ɂɫɫɥɟɞɨɜɚɧɢɟ ȼɊɋ ɩɪɨɜɨɞɢɥɨɫɶ ɧɚ ɷɬɚɩɚɯ ɜɵ-
ɩɨɥɧɟɧɢɹ ɚɤɬɢɜɧɨɣ ɨɪɬɨɫɬɚɬɢɱɟɫɤɨɣ ɩɪɨɛɵ. ɉɨ-
ɫɥɟ 3–5-ɦɢɧɭɬɧɨɣ ɚɞɚɩɬɚɰɢɢ ɮɢɤɫɢɪɨɜɚɥɚɫɶ ɢɫ-
ɯɨɞɧɚɹ 5-ɦɢɧɭɬɧɚɹ ȼɊɋ ɜ ɩɨɥɨɠɟɧɢɢ ɥɟɠɚ ɧɚ 
ɫɩɢɧɟ, ɞɚɥɟɟ, ɩɨɫɥɟ ɩɟɪɟɯɨɞɚ ɩɚɰɢɟɧɬɚ ɜ ɩɨɥɨɠɟ-
ɧɢɟ ɫɬɨɹ, ɜ ɬɟɱɟɧɢɟ 2,5–5 ɦɢɧɭɬ ɪɟɝɢɫɬɪɢɪɨɜɚɥɚɫɶ 
ȼɊɋ ɜ ɚɤɬɢɜɧɨɣ ɮɚɡɟ ɬɟɫɬɚ. ɋɪɚɜɧɢɜɚɥɢɫɶ ɢɡɦɟɧɟ-
ɧɢɹ ɫɩɟɤɬɪɚɥɶɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ȼɊɋ ɫ ɜɵɱɢɫɥɟɧɢ-
ɟɦ ɪɚɡɧɢɰɵ ɦɟɠɞɭ ɞɜɭɦɹ ɡɧɚɱɟɧɢɹɦɢ ɩɨɤɚɡɚɬɟɥɹ 
(ɜ ɩɨɥɨɠɟɧɢɢ ɥɟɠɚ ɢ ɩɨɫɥɟ ɩɟɪɟɯɨɞɚ ɜ ɩɨɥɨɠɟɧɢɟ 
ɫɬɨɹ) ɜ ɜɢɞɟ ɩɪɨɰɟɧɬɧɨɝɨ ɨɬɧɨɲɟɧɢɹ (ɉ). 

Ⱦɚɧɧɵɟ ȼɊɋ ɛɵɥɢ ɨɛɪɚɛɨɬɚɧɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢ-
ɟɦ ɩɪɨɝɪɚɦɦɵ MS Excel 2003 ɢ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ 
ɩɚɤɟɬɚ BIOSTAT 4.03. Ɉɩɪɟɞɟɥɟɧɢɟ ɡɧɚɱɢɦɨɫɬɢ 
ɪɚɡɥɢɱɢɣ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɜ ɫɪɚɜɧɢɜɚɟ-
ɦɵɯ ɝɪɭɩɩɚɯ ɩɪɨɜɟɞɟɧɨ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɧɟɩɚɪɚɦɟ-
ɬɪɢɱɟɫɤɨɝɨ Z-ɤɪɢɬɟɪɢɹ. Ɋɚɡɥɢɱɢɹ ɫɱɢɬɚɥɢɫɶ ɫɬɚ-
ɬɢɫɬɢɱɟɫɤɢ ɡɧɚɱɢɦɵɦɢ ɩɪɢ p<0,05.

Ɋɟɡɭɥɶɬɚɬɵ
ɍ ɛɨɥɶɲɢɧɫɬɜɚ ɛɨɥɶɧɵɯ ɫ ɧɟɣɪɨɝɟɧɧɵɦɢ ɨɛ-

ɦɨɪɨɤɚɦɢ (70 %) ɜɨ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɚɤɬɢɜɧɨɣ 
ɨɪɬɨɫɬɚɬɢɱɟɫɤɨɣ ɩɪɨɛɵ ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ ɜɟɝɟɬɚ-
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ɂ. Ⱦ. Ɇɚɪɬɵɧɨɜ, Ⱥ. ɇ. Ɏɥɟɣɲɦɚɧ, ɇ. ɇ. Ɇɢɯɚɣɥɨɜɚ	 ɂɡɦɟɧɟɧɢɹ	ɤɨɥɟɛɚɬɟɥɶɧɨɣ	ɫɬɪɭɤɬɭɪɵ	ɤɚɪɞɢɨɪɢɬɦɚ	ɤɚɤ	ɩɨɤɚɡɚɬɟɥɶ...

ɬɢɜɧɚɹ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ, ɜɟɞɭɳɢɦ ɦɟɯɚɧɢɡɦɨɦ 
ɤɨɬɨɪɨɣ ɹɜɥɹɟɬɫɹ ɫɧɢɠɟɧɢɟ ɫɢɦɩɚɬɢɱɟɫɤɨɣ ɚɤɬɢɜ-
ɧɨɫɬɢ, ɱɬɨ ɩɪɨɹɜɥɹɟɬɫɹ ɭɦɟɧɶɲɟɧɢɟɦ ɦɨɳɧɨɫɬɢ 
ɤɨɥɟɛɚɧɢɣ ɞɢɚɩɚɡɨɧɚ ɧɢɡɤɢɯ ɱɚɫɬɨɬ LF ɜɚɪɢɚɛɟɥɶ-
ɧɨɫɬɢ ɪɢɬɦɚ ɫɟɪɞɰɚ ɛɨɥɟɟ ɱɟɦ ɧɚ 50 % ɨɬ ɢɫɯɨɞɧɵɯ 
ɡɧɚɱɟɧɢɣ [5]. ɉɨɤɚɡɚɬɟɥɢ ɞɢɧɚɦɢɤɢ ɫɩɟɤɬɪɚɥɶɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ ȼɊɋ ɜɨ ɜɪɟɦɹ ɨɪɬɨɫɬɚɬɢɱɟɫɤɨɣ ɩɪɨɛɵ 
ɜ ɨɛɟɢɯ ɝɪɭɩɩɚɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ. 
Ɍɚɛɥɢɰɚ

Ⱦɢɧɚɦɢɤɚ ɫɩɟɤɬɪɚɥɶɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 
ɜɚɪɢɚɛɟɥɶɧɨɫɬɢ ɪɢɬɦɚ ɫɟɪɞɰɚ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ 

ɚɤɬɢɜɧɨɣ ɨɪɬɨɫɬɚɬɢɱɟɫɤɨɣ ɩɪɨɛɵ 
ɜ ɝɪɭɩɩɟ ɩɚɰɢɟɧɬɨɜ ɫ ɧɟɣɪɨɝɟɧɧɵɦɢ ɨɛɦɨɪɨɤɚɦɢ 

ɢ ɤɨɧɬɪɨɥɶɧɨɣ ɝɪɭɩɩɟ, %

Ⱦɢɧɚɦɢɤɚ 
ɩɨɤɚɡɚɬɟɥɟɣ

Ƚɪɭɩɩɚ ɩɚɰɢɟɧɬɨɜ 
ɫ ɧɟɣɪɨɝɟɧɧɵɦɢ 

ɨɛɦɨɪɨɤɚɦɢ (n=82)

Ʉɨɧɬɪɨɥɶɧɚɹ ɝɪɭɩɩɚ
(n=31)

VLF 79,0 
(-22,9; 263,0)

-54,7 * 
(-79,3; -5,1)

LF 131,8 
(57,6; 209,9)

-57,1 ** 
(-76,1; -29,8)

HF -31,7 
(-52,3; -3,4)

-91,9 ** 
(-96,4; -80,7)

ɉɪɢɦɟɱɚɧɢɟ: ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɜɢɞɟ ɦɟɞɢɚɧɵ 
ɫ ɧɢɠɧɢɦ ɢ ɜɟɪɯɧɢɦ ɤɜɚɪɬɢɥɹɦɢ (25-ɣ ɢ 75-ɣ ɩɪɨɰɟɧɬɢɥɢ). 
Ɋɚɡɥɢɱɢɹ ɞɢɧɚɦɢɤɢ ɫɩɟɤɬɪɚɥɶɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ȼɊɋ ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɚɤɬɢɜɧɨɣ ɨɪɬɨɫɬɚɬɢɱɟɫɤɨɣ ɩɪɨɛɵ ɜ ɝɪɭɩɩɚɯ 
ɩɚɰɢɟɧɬɨɜ ɫ ɧɟɣɪɨɝɟɧɧɵɦɢ ɨɛɦɨɪɨɤɚɦɢ ɢ ɤɨɧɬɪɨɥɶɧɨɣ 
ɡɧɚɱɢɦɵ ɩɨ Z-ɤɪɢɬɟɪɢɸ (* p<0,03, ** p<0,001).

ɉɪɢ ɷɬɨɦ ɧɚɛɥɸɞɚɟɬɫɹ ɛɨɥɟɟ ɜɵɪɚɠɟɧɧɨɟ ɭɦɟɧɶ-
ɲɟɧɢɟ ɤɨɥɟɛɚɧɢɣ ɜ ɞɢɚɩɚɡɨɧɟ ɜɵɫɨɤɢɯ ɱɚɫɬɨɬ HF, 
ɛɨɥɟɟ ɱɟɦ ɧɚ 80 %, ɱɬɨ ɢɦɟɟɬ ɫɜɨɟ ɥɨɝɢɱɟɫɤɨɟ ɨɛɴ-
ɹɫɧɟɧɢɟ. Ʉɨɥɟɛɚɧɢɹ ɞɚɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɫɨɩɪɹɠɟɧɵ 
ɫ ɞɵɯɚɧɢɟɦ ɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɜɚɝɭɫɚ. ɍɦɟɧɶ-
ɲɟɧɢɟ ɩɚɪɚɫɢɦɩɚɬɢɱɟɫɤɨɝɨ ɬɨɧɭɫɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɫɪɨɱɧɭɸ ɤɨɦɩɟɧɫɚɬɨɪɧɭɸ ɪɟɚɤɰɢɸ ɧɚ ɩɨɞɞɟɪɠɚ-
ɧɢɟ ɫɢɦɩɚɬɢɱɟɫɤɨɝɨ ɜɥɢɹɧɢɹ ɜɨ ɜɪɟɦɹ ɨɪɬɨɫɬɚɬɢ-
ɱɟɫɤɨɝɨ ɫɬɪɟɫɫɚ ɢ, ɜɟɪɨɹɬɧɟɟ ɜɫɟɝɨ, ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɛɚɪɨɪɟɰɟɩɬɨɪɧɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ. 

Ⱦɥɹ ɛɨɥɶɧɵɯ ɫ ɞɥɢɬɟɥɶɧɨ ɩɪɨɬɟɤɚɸɳɟɣ ɜɟɝɟ-
ɬɚɬɢɜɧɨɣ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶɸ ɯɚɪɚɤɬɟɪɧɵ ɛɨɥɶɲɢɟ 
ɚɞɚɩɬɚɰɢɨɧɧɵɟ ɪɟɡɟɪɜɵ, ɪɟɝɭɥɹɬɨɪɧɵɟ ɢ ɦɟɬɚɛɨ-
ɥɢɱɟɫɤɢɟ, ɤɨɬɨɪɵɟ ɞɟɥɚɸɬ ɜɨɡɦɨɠɧɵɦ ɩɨɞɞɟɪɠɚ-
ɧɢɟ ɚɞɟɤɜɚɬɧɨɝɨ ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ ɜ ɜɟɪɬɢɤɚɥɶɧɨɦ 
ɩɨɥɨɠɟɧɢɢ. Ɉɱɟɧɶ ɦɟɞɥɟɧɧɵɟ ɤɨɥɟɛɚɧɢɹ VLF 
ɜɚɪɢɚɛɟɥɶɧɨɫɬɢ ɪɢɬɦɚ ɫɟɪɞɰɚ – ɦɧɨɝɨɤɨɦɩɨɧɟɧɬ-
ɧɵɣ ɩɨɤɚɡɚɬɟɥɶ, ɜɤɥɸɱɚɸɳɢɣ ɜɥɢɹɧɢɟ ɫɬɜɨɥɨɜɵɯ 
ɜɟɝɟɬɚɬɢɜɧɵɯ ɰɟɧɬɪɨɜ, ɦɟɬɚɛɨɥɢɱɟɫɤɭɸ ɚɤɬɢɜ-
ɧɨɫɬɶ, ɝɨɪɦɨɧɚɥɶɧɭɸ ɪɟɝɭɥɹɰɢɸ. ɍɦɟɧɶɲɟɧɢɟ 
ɦɨɳɧɨɫɬɢ ɤɨɥɟɛɚɧɢɣ ɜ ɷɬɨɦ ɞɢɚɩɚɡɨɧɟ ɜɨ ɜɪɟɦɹ 
ɨɪɬɨɫɬɚɬɢɱɟɫɤɨɣ ɩɪɨɛɵ ɭ ɛɨɥɶɧɵɯ ɫ ɧɟɣɪɨɝɟɧɧɵ-
ɦɢ ɨɛɦɨɪɨɤɚɦɢ ɭɤɚɡɵɜɚɟɬ ɧɚ ɫɧɢɠɟɧɢɟ ɜɨɡɦɨɠ-
ɧɨɫɬɟɣ ɞɥɢɬɟɥɶɧɨɣ ɚɞɚɩɬɚɰɢɢ ɤ ɨɪɬɨɫɬɚɬɢɱɟɫɤɨɣ 
ɝɢɩɨɬɟɧɡɢɢ. 

Ɉɛɫɭɠɞɟɧɢɟ
ɇɚɪɭɲɟɧɢɟ ɜɟɝɟɬɚɬɢɜɧɨɣ ɜɚɡɨɦɨɬɨɪɧɨɣ ɪɟɝɭ-

ɥɹɰɢɢ ɜ ɭɫɥɨɜɢɹɯ ɨɪɬɨɫɬɚɬɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ ɩɪɢ-
ɜɨɞɢɬ ɤ ɞɟɩɨɧɢɪɨɜɚɧɢɸ ɤɪɨɜɢ ɜ ɫɨɫɭɞɚɯ ɧɢɠɧɢɯ 
ɤɨɧɟɱɧɨɫɬɟɣ ɢ ɫɧɢɠɟɧɢɸ ɜɟɧɨɡɧɨɝɨ ɜɨɡɜɪɚɬɚ 
ɤ ɫɟɪɞɰɭ, ɱɬɨ ɦɨɠɟɬ ɹɜɥɹɬɶɫɹ ɩɪɢɱɢɧɨɣ ɩɚɬɨɥɨɝɢ-
ɱɟɫɤɨɝɨ ɤɚɪɞɢɨɜɚɫɤɭɥɹɪɧɨɝɨ ɪɟɮɥɟɤɫɚ, ɩɪɢɜɨɞɹ-
ɳɟɝɨ ɤ ɛɪɚɞɢɤɚɪɞɢɢ. ɗɬɨɬ ɦɟɯɚɧɢɡɦ ɢɡɜɟɫɬɟɧ ɤɚɤ 
ɠɟɥɭɞɨɱɤɨɜɚɹ ɬɟɨɪɢɹ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɧɟɣɪɨɝɟɧɧɵɯ 
ɨɛɦɨɪɨɤɨɜ [1, 6]. 

ɑɚɫɬɨ ɨɩɪɟɞɟɥɹɟɦɚɹ ɭ ɛɨɥɶɧɵɯ ɫ ɧɟɣɪɨɝɟɧɧɵ-
ɦɢ ɨɛɦɨɪɨɤɚɦɢ ɜɟɝɟɬɚɬɢɜɧɚɹ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ 
ɬɪɟɛɭɟɬ ɭɱɚɫɬɢɹ ɤɨɦɩɟɧɫɚɬɨɪɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɜɨ 
ɜɪɟɦɹ ɨɪɬɨɫɬɚɬɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ, ɤɚɤ ɫɪɨɱɧɵɯ, 
ɬɚɤ ɢ ɞɨɥɝɨɜɪɟɦɟɧɧɵɯ ɭɫɬɨɣɱɢɜɵɯ. ɋɪɨɱɧɵɟ ɦɟ-
ɯɚɧɢɡɦɵ ɪɟɚɥɢɡɭɸɬɫɹ ɜɟɝɟɬɚɬɢɜɧɨɣ ɧɟɪɜɧɨɣ ɫɢ-
ɫɬɟɦɨɣ ɩɪɢ ɭɱɚɫɬɢɢ ɛɚɪɨɪɟɰɟɩɬɨɪɨɜ ɫɨɫɭɞɢɫɬɨɝɨ 
ɪɭɫɥɚ. ɇɚɪɭɲɟɧɢɟ ɫɢɦɩɚɬɢɱɟɫɤɨɣ ɢɧɧɟɪɜɚɰɢɢ 
ɬɪɟɛɭɟɬ ɛɨɥɟɟ ɜɵɪɚɠɟɧɧɨɝɨ ɭɱɚɫɬɢɹ ɩɚɪɚɫɢɦɩɚɬɢ-
ɱɟɫɤɨɝɨ ɨɬɞɟɥɚ.

ȼɨɡɧɢɤɚɸɳɟɟ ɩɪɢ ɷɬɨɦ ɫɧɢɠɟɧɢɟ ɩɚɪɚɫɢɦɩɚ-
ɬɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɫɨɝɥɚɫɭɟɬɫɹ ɫ ɮɢɡɢɨɥɨɝɢɱɟ-
ɫɤɢɦ ɩɪɢɧɰɢɩɨɦ ɪɟɚɤɬɢɜɧɨɫɬɢ. ɉɨɞɨɛɧɵɣ ɯɚɪɚɤ-
ɬɟɪ ɫɨɝɥɚɫɨɜɚɧɧɨɣ ɞɢɧɚɦɢɤɢ ɩɪɢ ɜɨɡɦɭɳɚɸɳɢɯ 
ɜɨɡɞɟɣɫɬɜɢɹɯ ɛɵɥ ɨɩɢɫɚɧ ɪɚɧɟɟ ɜ ɜɢɞɟ ɬɟɨɪɢɢ 
«ɚɤɰɟɧɬɢɪɨɜɚɧɧɨɝɨ ɚɧɬɚɝɨɧɢɡɦɚ», ɤɨɝɞɚ ɭɪɚɜɧɨ-
ɜɟɲɢɜɚɧɢɟ ɭɫɤɨɪɹɸɳɟɝɨ ɜɥɢɹɧɢɹ ɫɢɦɩɚɬɢɱɟɫɤɨɣ 
ɧɟɪɜɧɨɣ ɫɢɫɬɟɦɵ ɧɚ ɫɟɪɞɰɟ ɩɪɨɢɫɯɨɞɢɬ ɩɭɬɟɦ 
ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɩɨɜɵɲɟɧɢɹ ɬɨɧɭɫɚ ɩɚɪɚɫɢɦɩɚ-
ɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ [7]. ɍ ɛɨɥɶɧɵɯ ɫ ɜɟɝɟɬɚɬɢɜɧɨɣ 
ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶɸ ɫɨɝɥɚɫɨɜɚɧɧɚɹ ɞɢɧɚɦɢɤɚ ɢɡɦɟ-
ɧɹɟɬ ɜɟɤɬɨɪ, ɫɧɢɠɟɧɢɟ ɫɢɦɩɚɬɢɱɟɫɤɨɝɨ ɜɥɢɹɧɢɹ ɜɨ 
ɜɪɟɦɹ ɨɪɬɨɫɬɚɬɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ ɭɪɚɜɧɨɜɟɲɢɜɚɟɬ-
ɫɹ ɛɨɥɟɟ ɜɵɪɚɠɟɧɧɵɦ ɩɨɞɚɜɥɟɧɢɟɦ ɩɚɪɚɫɢɦɩɚɬɢ-
ɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ. Ⱦɚɧɧɵɣ ɦɟɯɚɧɢɡɦ ɩɨɡɜɨɥɹɟɬ 
ɫɨɯɪɚɧɢɬɶ ɛɚɥɚɧɫ ɫɢɫɬɟɦɵ ɩɪɢ ɧɚɪɭɲɟɧɢɹɯ ɫɢɦ-
ɩɚɬɢɱɟɫɤɨɣ ɢɧɧɟɪɜɚɰɢɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɭɦɟɧɶɲɟɧɢɟ 
ɜɚɝɚɥɶɧɨɝɨ ɜɥɢɹɧɢɹ ɩɨɡɜɨɥɹɟɬ ɫɟɪɞɰɭ ɪɟɚɥɢɡɨɜɚɬɶ 
ɪɟɡɟɪɜɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɛɥɚɝɨɞɚɪɹ ɭɫɢɥɟɧɢɸ ɯɪɨ-
ɧɨɬɪɨɩɧɨɣ ɮɭɧɤɰɢɢ.

Ɇɟɯɚɧɢɡɦɵ ɞɥɢɬɟɥɶɧɨɣ ɤɨɦɩɟɧɫɚɰɢɢ ɭ ɛɨɥɶɧɵɯ 
ɫ ɜɟɝɟɬɚɬɢɜɧɨɣ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶɸ ɢ ɨɪɬɨɫɬɚɬɢɱɟ-
ɫɤɨɣ ɝɢɩɨɬɟɧɡɢɟɣ ɜɤɥɸɱɚɸɬ ɝɭɦɨɪɚɥɶɧɭɸ ɪɟɝɭɥɹ-
ɰɢɸ ɜɧɭɬɪɢɫɨɫɭɞɢɫɬɨɝɨ ɨɛɴɟɦɚ ɢ ɰɟɪɟɛɪɚɥɶɧɨɣ 
ɩɟɪɮɭɡɢɢ. ɋɜɹɡɶ ɤɨɥɟɛɚɧɢɣ ɪɢɬɦɚ ɫɟɪɞɰɚ ɨɱɟɧɶ 
ɧɢɡɤɨɣ ɱɚɫɬɨɬɵ VLF ɫ ɦɟɬɚɛɨɥɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚ-
ɦɢ, ɩɪɨɢɫɯɨɞɹɳɢɦɢ ɧɚ ɬɤɚɧɟɜɨɦ ɭɪɨɜɧɟ, ɩɨɡɜɨɥɹ-
ɟɬ ɨɰɟɧɢɜɚɬɶ ɦɟɫɬɧɭɸ ɚɭɬɨɪɟɝɭɥɹɰɢɸ ɫɨɫɭɞɢɫɬɨɝɨ 
ɬɨɧɭɫɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɭɦɟɧɶɲɟɧɢɟ ɦɨɳɧɨɫɬɢ 
VLF-ɤɨɥɟɛɚɧɢɣ ɦɨɠɧɨ ɪɚɫɰɟɧɢɜɚɬɶ ɤɚɤ ɫɧɢɠɟɧɢɟ 
ɜɨɡɦɨɠɧɨɫɬɟɣ ɦɟɫɬɧɨɣ ɪɟɝɭɥɹɰɢɢ ɫɨɫɭɞɢɫɬɨɝɨ ɬɨ-
ɧɭɫɚ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɦɨɡɝɚ. Ʉɪɨɦɟ 
ɬɨɝɨ, ɤɨɥɟɛɚɧɢɹ ɞɢɚɩɚɡɨɧɚ VLF ɨɬɪɚɠɚɸɬ ɚɤɬɢɜ-



64

ɎɍɇȾȺɆȿɇɌȺɅɖɇɕȿ ɂɋɋɅȿȾɈȼȺɇɂə

ɧɨɫɬɶ ɪɟɧɢɧ-ɚɧɝɢɨɬɟɧɡɢɧ-ɚɥɶɞɨɫɬɟɪɨɧɨɜɨɣ ɫɢɫɬɟ-
ɦɵ, ɢɝɪɚɸɳɟɣ ɨɫɧɨɜɧɭɸ ɪɨɥɶ ɜ ɩɨɞɞɟɪɠɚɧɢɢ ɫɨɫɭ-
ɞɢɫɬɨɝɨ ɬɨɧɭɫɚ ɩɪɢ ɞɥɢɬɟɥɶɧɵɯ ɩɪɨɰɟɫɫɚɯ ɤɨɦɩɟɧ-
ɫɚɰɢɢ ɭ ɛɨɥɶɧɵɯ ɫ ɜɟɝɟɬɚɬɢɜɧɨɣ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶɸ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɧɢɠɟɧɢɟ ɦɨɳɧɨɫɬɢ ɤɨɥɟɛɚɧɢɣ 
ɞɢɚɩɚɡɨɧɚ ɨɱɟɧɶ ɧɢɡɤɢɯ ɱɚɫɬɨɬ VLF, ɜ ɧɚɲɟɦ ɢɫ-
ɫɥɟɞɨɜɚɧɢɢ ɨɩɪɟɞɟɥɹɟɦɨɟ ɜ ɫɪɟɞɧɟɦ ɧɚ 50 %, ɫɜɢ-
ɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɧɚɪɭɲɟɧɢɢ ɫɢɫɬɟɦɵ ɞɥɢɬɟɥɶɧɨɣ 
ɤɨɦɩɟɧɫɚɰɢɢ ɤ ɨɪɬɨɫɬɚɬɢɱɟɫɤɨɣ ɝɢɩɨɬɟɧɡɢɢ.

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɩɟɤɬɪɚɥɶɧɨɝɨ 
ɚɧɚɥɢɡɚ ȼɊɋ ɜɨ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɚɤɬɢɜɧɨɣ ɨɪɬɨ-
ɫɬɚɬɢɱɟɫɤɨɣ ɩɪɨɛɵ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɦɨɧɢɬɨ-
ɪɢɧɝ ɫɨɫɬɨɹɧɢɹ ɝɟɦɨɞɢɧɚɦɢɤɢ, ɨɰɟɧɢɜɚɬɶ ɤɨɦɩɟɧ-
ɫɚɬɨɪɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɞɞɟɪɠɚɧɢɹ ɚɞɟɤɜɚɬɧɨɝɨ 
ɭɪɨɜɧɹ ɰɟɪɟɛɪɚɥɶɧɨɝɨ ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ ɩɪɢ ɨɪɬɨ-
ɫɬɚɬɢɱɟɫɤɢɯ ɧɚɝɪɭɡɤɚɯ ɭ ɛɨɥɶɧɵɯ ɫ ɧɟɣɪɨɧɧɵɦɢ 
ɨɛɦɨɪɨɤɚɦɢ ɢ ɧɚɡɧɚɱɚɬɶ ɫɜɨɟɜɪɟɦɟɧɧɵɟ, ɤɨɪɪɟɤɬ-
ɧɵɟ ɥɟɱɟɛɧɵɟ ɢ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ. 
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