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ɇɚɛɥɸɞɚɥɨɫɶ 69 ɛɨɥɶɧɵɯ ɲɢɡɨɮɪɟɧɢɟɣ, ɨɫɥɨɠɧɟɧɧɨɣ ɧɟɣɪɨɥɟɩɬɢɱɟɫɤɨɣ ɤɚɪɞɢɨɦɢɨɩɚɬɢɟɣ (ɇɄɆɉ), ɢɡ 
ɤɨɬɨɪɵɯ ɭ 44 ɩɚɰɢɟɧɬɨɜ ɡɚɛɨɥɟɜɚɧɢɟ ɩɪɨɬɟɤɚɥɨ ɥɚɬɟɧɬɧɨ, ɭ 25 ɇɄɆɉ ɹɜɢɥɚɫɶ ɩɪɢɱɢɧɨɣ ɫɦɟɪɬɢ. Ƚɪɭɩɩɭ 
ɤɨɧɬɪɨɥɹ ɫɨɫɬɚɜɢɥɢ 12 ɛɨɥɶɧɵɯ, ɩɪɢɧɢɦɚɜɲɢɯ ɧɟɣɪɨɥɟɩɬɢɤɢ, ɧɨ ɧɟ ɢɦɟɜɲɢɯ ɤɚɪɞɢɚɥɶɧɨɣ ɩɚɬɨɥɨɝɢɢ.

ɉɪɨɫɥɟɠɟɧɵ ɢɡɦɟɧɟɧɢɹ 8 ɧɚɢɛɨɥɟɟ ɱɚɫɬɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɗɄȽ ɩɪɢ ɇɄɆɉ. ɍɫɬɚɧɨɜɥɟɧɚ ɨɩɪɟɞɟɥɟɧɧɚɹ 
ɞɢɧɚɦɢɤɚ ɢɡɭɱɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɱɬɨ ɢɦɟɟɬ ɫɭɳɟɫɬɜɟɧɧɨɟ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɪɚɧɧɟɝɨ ɜɵɹɜ-
ɥɟɧɢɹ ɤɚɪɞɢɨɬɨɤɫɢɱɟɫɤɨɝɨ ɩɨɛɨɱɧɨɝɨ ɞɟɣɫɬɜɢɹ ɧɟɣɪɨɥɟɩɬɢɤɨɜ.

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɲɢɡɨɮɪɟɧɢɹ, ɧɟɣɪɨɥɟɩɬɢɱɟɫɤɚɹ ɤɚɪɞɢɨɦɢɨɩɚɬɢɹ, ɢɡɦɟɧɟɧɢɹ ɗɄȽ.

THE ELECTROCARDIOGRAFIC MANIFESTATIONS 
OF NEUROLEPTIC-INDUCED CARDIOMYOPATHY IN PATIENTS 

WITH SCHIZOPHRENIA DURING THE STAGES 
OF ITS MORPHOGENESIS

V.P. Volkov

A total 49 men and 20 women with neuroleptic-induced cardiomyopathy were available for observation. Of them 
44 patients have not the clinical manifestation of this cardiac pathology and 25 patients died of cardiac failure. The 12 
persons without cardiac diseases are presented in control group.

Eight most common signs of ECG in schizophrenic patients with neuroleptic-induced cardiomyopathy are considered. 
Dynamics of certain characteristics was shown to be of value for early diagnostics of neuroleptic cardiotoxic side effects.

Key words: schizophrenia, neuroleptic-induced cardiomyopathy, changes of ECG.

ɉɨɛɨɱɧɵɦ ɤɚɪɞɢɨɬɨɤɫɢɱɟɫɤɢɦ ɞɟɣɫɬɜɢɟɦ ɨɛɥɚɞɚ-
ɸɬ ɜ ɬɨɣ ɢɥɢ ɢɧɨɣ ɫɬɟɩɟɧɢ ɜɫɟ ɚɧɬɢɩɫɢɯɨɬɢɱɟɫɤɢɟ 
ɩɪɟɩɚɪɚɬɵ [2, 4, 12]. ɉɪɢ ɷɬɨɦ ɧɚɢɛɨɥɟɟ ɫɟɪɶɟɡɧɵɦ 
ɫɥɟɞɫɬɜɢɟɦ ɤɚɪɞɢɨɬɨɤɫɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬɚ ɧɟɣɪɨɥɟɩ-
ɬɢɤɨɜ ɹɜɥɹɟɬɫɹ ɪɚɡɜɢɬɢɟ ɧɟɣɪɨɥɟɩɬɢɱɟɫɤɨɣ ɤɚɪɞɢɨ-
ɦɢɨɩɚɬɢɢ (ɇɄɆɉ) [2, 12] ɭ ɛɨɥɶɧɵɯ ɲɢɡɨɮɪɟɧɢɟɣ.

ɗɬɚ ɩɚɬɨɥɨɝɢɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɞɢɮɮɭɡɧɵɦ ɩɨ-
ɪɚɠɟɧɢɟɦ ɦɢɨɤɚɪɞɚ, ɪɟɡɤɢɦ ɫɧɢɠɟɧɢɟɦ ɟɝɨ ɫɨɤɪɚ-
ɬɢɬɟɥɶɧɨɣ ɮɭɧɤɰɢɢ ɢ ɩɪɨɝɪɟɫɫɢɪɭɸɳɟɣ ɡɚɫɬɨɣɧɨɣ 
ɫɟɪɞɟɱɧɨɣ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶɸ [6, 11]. ɉɨ ɫɜɨɢɦ ɨɫ-
ɧɨɜɧɵɦ ɤɥɢɧɢɱɟɫɤɢɦ ɩɪɨɹɜɥɟɧɢɹɦ ɷɬɚ ɩɚɬɨɥɨɝɢɹ 
ɢɞɟɧɬɢɱɧɚ ɢɞɢɨɩɚɬɢɱɟɫɤɨɣ ɞɢɥɚɬɚɰɢɨɧɧɨɣ ɤɚɪɞɢɨ-
ɦɢɨɩɚɬɢɢ [1].

Ɉɞɧɚɤɨ ɜɨɩɪɨɫɵ ɨɬɪɚɠɟɧɢɹ ɧɚ ɗɄȽ ɩɪɨɹɜɥɟɧɢɣ 
ɇɄɆɉ ɩɨɤɚ ɧɟ ɪɚɡɪɚɛɨɬɚɧɵ. ɇɟ ɢɡɭɱɟɧɵ ɢɡɦɟɧɟɧɢɹ 
ɗɄȽ ɧɚ ɪɚɡɧɵɯ ɷɬɚɩɚɯ ɪɚɡɜɢɬɢɹ ɷɬɨɣ ɹɬɪɨɝɟɧɧɨɣ 
ɩɚɬɨɥɨɝɢɢ, ɧɚɱɢɧɚɹ ɫ ɞɨɤɥɢɧɢɱɟɫɤɨɣ ɫɬɚɞɢɢ ɡɚɛɨɥɟ-
ɜɚɧɢɹ ɢ ɡɚɤɚɧɱɢɜɚɹ ɩɟɪɢɨɞɨɦ ɮɚɬɚɥɶɧɨɣ ɡɚɫɬɨɣɧɨɣ 
ɫɟɪɞɟɱɧɨɣ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ.

ȼɦɟɫɬɟ ɫ ɬɟɦ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɢɦɟɧɧɨ ɷɥɟɤ-
ɬɪɨɤɚɪɞɢɨɝɪɚɮɢɱɟɫɤɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɢɝɪɚɟɬ ɫɭɳɟɫ-
ɬɜɟɧɧɭɸ ɪɨɥɶ ɩɪɢ ɜɵɹɜɥɟɧɢɢ ɤɥɢɧɢɱɟɫɤɢ ɫɯɨɞɧɨɝɨ 
ɡɚɛɨɥɟɜɚɧɢɹ – ɞɢɥɚɬɚɰɢɨɧɧɨɣ ɤɚɪɞɢɨɦɢɨɩɚɬɢɢ [1, 
9, 11]. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɩɪɟɞɩɨɥɨɠɢɬɶ ɚɧɚɥɨɝɢɱɧɨɟ 
ɡɧɚɱɟɧɢɟ ɷɥɟɤɬɪɨɤɚɪɞɢɨɝɪɚɮɢɢ ɢ ɞɥɹ ɇɄɆɉ, ɱɬɨ 
ɤɪɚɣɧɟ ɜɚɠɧɨ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɥɢɧɢɱɟɫɤɨɣ ɩɪɚɤɬɢɤɢ.

Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɇɄɆɉ ɪɚɡɜɢɜɚɟɬɫɹ ɦɟɞɥɟɧɧɨ ɢ 
ɧɚ ɩɟɪɜɵɯ ɩɨɪɚɯ ɦɚɥɨɡɚɦɟɬɧɨ. ɋɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ 
ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɤɨɧɬɢɧɝɟɧɬɚ ɩɚɰɢɟɧɬɨɜ, ɢɦɟɹ ɜ 
ɜɢɞɭ ɢɯ ɩɫɢɯɢɱɟɫɤɢɣ ɫɬɚɬɭɫ, ɢ ɩɨɪɨɣ ɫɜɹɡɚɧɧɨɟ ɫ 
ɷɬɢɦ ɩɨɱɬɢ ɩɨɥɧɨɟ ɨɬɫɭɬɫɬɜɢɟ ɠɚɥɨɛ. Ɂɞɟɫɶ ɢɝɪɚɟɬ 

ɬɚɤɠɟ ɪɨɥɶ ɞɥɢɬɟɥɶɧɨɟ ɩɪɟɛɵɜɚɧɢɟ ɬɚɤɢɯ ɛɨɥɶɧɵɯ ɜ 
ɫɨɫɬɨɹɧɢɢ ɦɟɞɢɤɚɦɟɧɬɨɡɧɨɝɨ ɨɝɥɭɲɟɧɢɹ, ɜɵɡɜɚɧɧɨɝɨ 
ɩɨɱɬɢ ɩɨɫɬɨɹɧɧɵɦ ɩɪɢɟɦɨɦ ɩɫɢɯɨɮɚɪɦɚɤɨɥɨɝɢɱɟɫ-
ɤɢɯ ɩɪɟɩɚɪɚɬɨɜ. ɇɟɥɶɡɹ ɢɫɤɥɸɱɢɬɶ ɢ ɫɭɛɴɟɤɬɢɜɧɵɣ 
ɮɚɤɬɨɪ – ɧɟɞɨɫɬɚɬɨɱɧɨ ɜɧɢɦɚɬɟɥɶɧɭɸ ɨɰɟɧɤɭ ɫɨɦɚ-
ɬɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɚɰɢɟɧɬɨɜ ɫɨ ɫɬɨɪɨɧɵ ɦɟɞɢɰɢɧ-
ɫɤɨɝɨ ɩɟɪɫɨɧɚɥɚ ɩɫɢɯɢɚɬɪɢɱɟɫɤɢɯ ɛɨɥɶɧɢɰ. ȼɫɟ ɷɬɨ 
ɤɪɚɣɧɟ ɡɚɬɪɭɞɧɹɟɬ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɜɵɹɜɥɟɧɢɟ ɇɄɆɉ.

ɐɟɥɶ ɢɫɫɥɟɞɨɜɚɧɢɹ: ɢɡɭɱɢɬɶ ɷɥɟɤɬɪɨɤɚɪɞɢɨɝɪɚ-
ɮɢɱɟɫɤɢɟ ɩɪɨɹɜɥɟɧɢɹ ɇɄɆɉ ɩɪɢ ɚɧɬɢɩɫɢɯɨɬɢɱɟɫɤɨɦ 
ɥɟɱɟɧɢɢ ɧɚ ɷɬɚɩɚɯ ɟɟ ɦɨɪɮɨɝɟɧɟɡɚ.

ǺȎȠȓȞȖȎș Ȗ ȚȓȠȜȒȩ
Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ɩɪɨɜɟɞɟɧ ɪɟɬ-

ɪɨɫɩɟɤɬɢɜɧɵɣ ɚɧɚɥɢɡ ɢɫɬɨɪɢɣ ɛɨɥɟɡɧɢ ɢ ɩɪɨɬɨɤɨɥɨɜ 
ɜɫɤɪɵɬɢɣ 69 ɭɦɟɪɲɢɯ ɛɨɥɶɧɵɯ ɲɢɡɨɮɪɟɧɢɟɣ, ɭ ɤɨɬɨ-
ɪɵɯ ɧɚ ɫɟɤɰɢɨɧɧɨɦ ɫɬɨɥɟ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɚ ɇɄɆɉ. ɂɡ 
ɧɢɯ ɭ 44 ɡɚɛɨɥɟɜɚɧɢɟ ɹɜɢɥɨɫɶ ɫɟɤɰɢɨɧɧɨɣ ɧɚɯɨɞɤɨɣ 
ɢ ɩɪɨɬɟɤɚɥɨ ɛɟɡ ɤɚɤɢɯ-ɥɢɛɨ ɤɥɢɧɢɱɟɫɤɢɯ ɩɪɨɹɜɥɟ-
ɧɢɣ. ȼ 25 ɫɥɭɱɚɹɯ ɇɄɆɉ ɜɵɡɜɚɥɚ ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɟ 
ɯɪɨɧɢɱɟɫɤɨɣ ɫɟɪɞɟɱɧɨɣ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ, ɨɬ ɱɟɝɨ ɢ 
ɧɚɫɬɭɩɚɥɚ ɫɦɟɪɬɶ ɩɚɰɢɟɧɬɨɜ. ȼɫɟ ɛɨɥɶɧɵɟ ɞɥɢɬɟɥɶ-
ɧɨɟ ɜɪɟɦɹ ɩɨɥɭɱɚɥɢ ɧɟɣɪɨɥɟɩɬɢɱɟɫɤɭɸ ɬɟɪɚɩɢɸ ɩɨ 
ɩɨɜɨɞɭ ɨɫɧɨɜɧɨɣ ɩɫɢɯɨɩɚɬɨɥɨɝɢɢ. ȼ ɢɫɫɥɟɞɨɜɚɧɧɨɦ 
ɤɨɧɬɢɧɝɟɧɬɟ ɦɭɠɱɢɧ ɛɵɥɨ 49, ɠɟɧɳɢɧ – 20. ɉɪɢ ɷɬɨɦ 
44 ɩɚɰɢɟɧɬɚ (63,7%) ɛɵɥɢ ɜ ɜɨɡɪɚɫɬɟ ɨɬ 41 ɞɨ 60 ɥɟɬ.

ɂɡɭɱɟɧɵ ɬɚɤɠɟ ɞɚɧɧɵɟ ɨ 12 ɫɨɩɨɫɬɚɜɢɦɵɯ ɩɨ 
ɜɨɡɪɚɫɬɭ ɢ ɩɨɥɭ ɛɨɥɶɧɵɯ ɲɢɡɨɮɪɟɧɢɟɣ, ɤɨɬɨɪɵɟ 
ɬɚɤɠɟ ɩɪɢɧɢɦɚɥɢ ɚɧɬɢɩɫɢɯɨɬɢɤɢ, ɧɨ ɭɦɟɪɥɢ ɨɬ ɧɟ-
ɤɚɪɞɢɚɥɶɧɵɯ ɩɪɢɱɢɧ. ɉɪɢ ɷɬɨɦ ɧɚ ɫɟɤɰɢɢ ɧɟ ɛɵɥɨ 
ɨɛɧɚɪɭɠɟɧɨ ɩɨɪɚɠɟɧɢɹ ɫɟɪɞɰɚ.
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɵɞɟɥɟɧɵ 3 ɝɪɭɩɩɵ ɧɚɛɥɸɞɟɧɢɣ: 
1) ɩɚɰɢɟɧɬɵ, ɥɟɱɢɜɲɢɟɫɹ ɚɧɬɢɩɫɢɯɨɬɢɤɚɦɢ, ɧɨ ɧɟ 
ɢɦɟɜɲɢɟ ɤɚɪɞɢɚɥɶɧɨɣ ɩɚɬɨɥɨɝɢɢ (ɤɨɧɬɪɨɥɶɧɚɹ ɝɪɭɩ-
ɩɚ), – 12; 2) ɛɨɥɶɧɵɟ ɫ ɇɄɆɉ, ɧɨ ɛɟɡ ɤɥɢɧɢɱɟɫɤɢɯ 
ɩɪɨɹɜɥɟɧɢɣ, – 44; 4) ɭɦɟɪɲɢɟ ɨɬ ɯɪɨɧɢɱɟɫɤɨɣ ɫɟɪ-
ɞɟɱɧɨɣ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ, ɨɛɭɫɥɨɜɥɟɧɧɨɣ ɇɄɆɉ, – 
25. ȼ ɤɚɠɞɨɣ ɝɪɭɩɩɟ ɛɵɥɢ ɢɡɭɱɟɧɵ ɗɄȽ, ɫɧɹɬɵɟ ɧɚ 
ɩɪɨɬɹɠɟɧɢɢ ɦɧɨɝɢɯ ɥɟɬ ɧɟɣɪɨɥɟɩɬɢɱɟɤɨɝɨ ɥɟɱɟɧɢɹ 
ɲɢɡɨɮɪɟɧɢɢ: 1-ɹ ɝɪɭɩɩɚ – 53; 2-ɹ ɝɪɭɩɩɚ – 282; 
3-ɹ ɝɪɭɩɩɚ – 71. Ɋɚɫɫɦɨɬɪɟɧɵ 8 ɧɚɢɛɨɥɟɟ ɱɚɫɬɵɯ ɢ 
ɫɭɳɟɫɬɜɟɧɧɵɯ ɩɚɬɨɥɨɝɢɱɟɫɤɢɯ ɮɟɧɨɦɟɧɨɜ, ɜɵɹɜ-
ɥɟɧɧɵɯ ɧɚ ɗɄȽ. Ɉɞɢɧ ɢɡ ɧɢɯ – ɤɨɪɪɢɝɢɪɨɜɚɧɧɵɣ 
ɢɧɬɟɪɜɚɥ QT (QTɫ), ɪɚɫɫɱɢɬɚɧɧɵɣ ɩɨ ɮɨɪɦɭɥɟ Ȼɚ-
ɡɟɬɬɚ [3, 7, 9].

ɉɨɥɭɱɟɧɧɵɟ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɫɬɚɬɢɫ-
ɬɢɱɟɫɤɢ ɨɛɪɚɛɨɬɚɧɵ ɫ ɩɨɦɨɳɶɸ ɩɚɤɟɬɚ ɩɪɢɤɥɚɞɧɵɯ 
ɤɨɦɩɶɸɬɟɪɧɵɯ ɩɪɨɝɪɚɦɦ «Statistica 6.0» («Statsoft 
Inc.», USA, 1999). Ɋɚɡɥɢɱɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɫɱɢɬɚɥɨɫɶ 
ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɞɨɫɬɨɜɟɪɧɵɦ ɩɪɢ ɭɪɨɜɧɟ ɡɧɚɱɢɦɨɫɬɢ 
95% ɢ ɛɨɥɟɟ (p d 0,05).

ǾȓȕȡșȪȠȎȠȩ Ȗ ȜȏȟȡȔȒȓțȖȓ
Ɋɟɡɭɥɶɬɚɬɵ ɜɵɩɨɥɧɟɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɬɪɚɠɟ-

ɧɵ ɜ ɬɚɛɥɢɰɟ.
ȼ ɤɨɧɬɪɨɥɶɧɨɣ ɝɪɭɩɩɟ ɧɚɛɥɸɞɟɧɢɣ ɧɚ ɗɄȽ ɪɟ-

ɝɢɫɬɪɢɪɭɸɬɫɹ ɩɪɟɠɞɟ ɜɫɟɝɨ ɧɚɪɭɲɟɧɢɹ ɫɟɪɞɟɱɧɨɝɨ 
ɪɢɬɦɚ – 72,3%, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɬɨɥɶɤɨ ɜ ɜɢɞɟ ɫɢɧɭ-
ɫɨɜɨɣ ɬɚɯɢɤɚɪɞɢɢ (69,8%). Ʌɢɲɶ ɜ 2,5% ɫɥɭɱɚɟɜ ɧɚ ɟɟ 
ɮɨɧɟ ɜɵɹɜɥɟɧɵ ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɜɢɞɵ ɷɤɫɬɪɚɫɢɫɬɨɥɢɢ. 
Ⱦɨɜɨɥɶɧɨ ɪɟɞɤɨ ɨɬɦɟɱɟɧɨ ɭɞɥɢɧɟɧɢɟ ɢɧɬɟɪɜɚɥɚ QTɫ 
(5,7%), ɧɚɪɭɲɟɧɢɹ ɩɪɨɜɨɞɢɦɨɫɬɢ (5,2%), ɩɪɟɢɦɭ-
ɳɟɫɬɜɟɧɧɨ ɜ ɜɢɞɟ ɧɟɩɨɥɧɨɣ ɛɥɨɤɚɞɵ ɩɪɚɜɨɣ ɧɨɠɤɢ 
ɩɭɱɤɚ Ƚɢɫɚ, ɨɬɤɥɨɧɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɨɫɢ ɫɟɪɞɰɚ 
(ɗɈɋ) ɜɥɟɜɨ (5,0%). ȿɳɟ ɪɟɠɟ ɜɫɬɪɟɱɚɸɬɫɹ ɩɪɢɡɧɚ-
ɤɢ ɩɟɪɟɝɪɭɡɤɢ ɩɪɚɜɵɯ ɨɬɞɟɥɨɜ ɫɟɪɞɰɚ (3,1%), ɞɢɮ-
ɮɭɡɧɵɟ ɦɵɲɟɱɧɵɟ ɢɡɦɟɧɟɧɢɹ (2,6%), ɝɢɩɟɪɬɪɨɮɢɹ 
ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ (2,2%) ɢ ɫɧɢɠɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɚɤɬɢɜɧɨɫɬɢ ɦɢɨɤɚɪɞɚ (1,3%).

Ɉɩɢɫɚɧɧɵɟ ɢɡɦɟɧɟɧɢɹ, ɩɨ-ɜɢɞɢɦɨɦɭ, ɨɬɪɚɠɚɸɬ 
ɪɟɚɤɰɢɸ ɦɢɨɤɚɪɞɚ ɧɚ ɤɚɪɞɢɨɬɨɤɫɢɱɟɫɤɨɟ ɞɟɣɫɬɜɢɟ 
ɚɧɬɢɩɫɢɯɨɬɢɱɟɫɤɢɯ ɩɪɟɩɚɪɚɬɨɜ. Ƚɥɭɛɨɤɨɣ ɦɨɪɮɨ-
ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɟɪɟɫɬɪɨɣɤɢ ɦɢɨɤɚɪɞɚ ɧɚ ɷɬɨɦ ɷɬɚ-
ɩɟ ɧɟɣɪɨɥɟɩɬɢɱɟɫɤɨɣ ɬɟɪɚɩɢɢ ɟɳɟ ɧɟ ɩɪɨɢɫɯɨɞɢɬ, ɢ 
ɜɵɹɜɥɟɧɧɵɟ ɧɚɪɭɲɟɧɢɹ, ɜɨɡɦɨɠɧɨ, ɧɨɫɹɬ ɨɛɪɚɬɢɦɵɣ 
ɯɚɪɚɤɬɟɪ.

ɉɪɢ ɫɮɨɪɦɢɪɨɜɚɧɧɨɣ ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɢ-
ɧɟ ɇɄɆɉ, ɧɨ ɥɚɬɟɧɬɧɨɦ ɬɟɱɟɧɢɢ ɡɚɛɨɥɟɜɚɧɢɹ (2-ɹ 
ɝɪɭɩɩɚ ɧɚɛɥɸɞɟɧɢɣ), ɢɡɦɟɧɟɧɢɹ ɗɄȽ ɜɵɝɥɹɞɹɬ ɞɨ-

ɫɬɚɬɨɱɧɨ ɨɬɱɟɬɥɢɜɨ. ɋɢɧɭɫɨɜɚɹ ɬɚɯɢɤɚɪɞɢɹ ɨɫɬɚɟɬ-
ɫɹ ɜɟɞɭɳɟɣ ɷɥɟɤɬɪɨɤɚɪɞɢɨɝɪɚɮɢɱɟɫɤɨɣ ɧɚɯɨɞɤɨɣ 
(64,5%), ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɷɤɫɬɪɚɫɢɫɬɨɥɢɟɣ 
(5,8%). ȼɬɨɪɵɦ ɩɨ ɱɚɫɬɨɬɟ ɮɟɧɨɦɟɧɨɦ ɜɵɫɬɭɩɚɸɬ 
ɞɢɮɮɭɡɧɵɟ ɦɵɲɟɱɧɵɟ ɢɡɦɟɧɟɧɢɹ (26,2%), ɱɬɨ ɹɜ-
ɥɹɟɬɫɹ ɷɥɟɤɬɪɨɮɢɡɢɨɥɨɝɢɱɟɫɤɢɦ ɨɬɪɚɠɟɧɢɟɦ ɧɚɪɚɫ-
ɬɚɸɳɢɯ ɞɢɫɬɪɨɮɢɱɟɫɤɢɯ ɢ ɞɟɝɟɧɟɪɚɬɢɜɧɵɯ ɩɨɜɪɟɠ-
ɞɟɧɢɣ ɦɢɨɤɚɪɞɚ, ɪɚɡɜɢɜɚɸɳɢɯɫɹ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ 
ɧɟɣɪɨɥɟɩɬɢɤɨɜ [2, 4, 7]. ɇɚ ɬɪɟɬɶɟɦ ɦɟɫɬɟ (21,6%) 
ɨɤɚɡɵɜɚɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɧɚɪɭɲɟɧɢɹ ɩɪɨɜɨ-
ɞɢɦɨɫɬɢ, ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɩɨɥɧɚɹ ɛɥɨɤɚɞɚ ɥɟɜɨɣ 
(11,6%) ɢ ɧɟɩɨɥɧɚɹ ɛɥɨɤɚɞɚ ɩɪɚɜɨɣ ɧɨɠɟɤ ɩɭɱɤɚ Ƚɢɫɚ 
(6,7%), ɱɚɫɬɨɬɚ ɤɨɬɨɪɵɯ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɞɨɫɬɨɜɟɪɧɨ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɧɬɪɨɥɟɦ. ɉɪɢɱɟɦ ɧɚ 
ɞɚɧɧɨɦ ɷɬɚɩɟ ɜɩɟɪɜɵɟ ɩɨɹɜɥɹɟɬɫɹ ɬɚɤɨɣ ɮɟɧɨɦɟɧ, ɤɚɤ 
ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɜɚɪɢɚɧɬɵ ɛɥɨɤɚɞɵ ɥɟɜɨɣ ɧɨɠɤɢ ɩɭɱɤɚ 
Ƚɢɫɚ, ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨɛ ɨɪɝɚɧɢɱɟɫɤɨɦ ɩɨɪɚɠɟ-
ɧɢɢ ɦɢɨɤɚɪɞɚ ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ [12, 16]. ȼ ɱɚɫɬɧɨɫɬɢ, 
ɡɚɦɟɬɧɨɟ ɜɨɜɥɟɱɟɧɢɟ ɜ ɷɬɨɬ ɩɪɨɰɟɫɫ ɩɟɪɟɞɧɟ-ɜɟɪɯɧɟɣ 
ɜɟɬɜɢ ɥɟɜɨɣ ɧɨɠɤɢ ɩɭɱɤɚ Ƚɢɫɚ, ɜɫɬɪɟɬɢɜɲɟɟɫɹ ɜ 4,6% 
ɫɥɭɱɚɟɜ, ɬɚɤɠɟ ɭɤɚɡɵɜɚɟɬ ɧɚ ɫɟɪɶɟɡɧɨɟ ɞɢɮɮɭɡɧɨɟ 
ɩɨɪɚɠɟɧɢɟ ɦɢɨɤɚɪɞɚ ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ [5, 8, 9]. ɑɚɫ-
ɬɨɬɚ ɧɟɩɨɥɧɨɣ ɛɥɨɤɚɞɵ ɩɪɚɜɨɣ ɧɨɠɤɢ ɩɪɚɤɬɢɱɟɫɤɢ 
ɨɫɬɚɟɬɫɹ ɧɚ ɩɪɟɠɧɟɦ ɭɪɨɜɧɟ.

Ⱦɨɫɬɨɜɟɪɧɨ ɱɚɳɟ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɧɬɪɨɥɟɦ 
ɜɨ ɜɬɨɪɨɣ ɝɪɭɩɩɟ ɛɨɥɶɧɵɯ ɜɵɹɜɥɹɟɬɫɹ ɨɬɤɥɨɧɟɧɢɟ 
ɗɈɋ ɜɥɟɜɨ (14,2%), ɱɬɨ ɤɨɫɜɟɧɧɨ ɨɬɪɚɠɚɟɬ ɩɪɨ-
ɝɪɟɫɫɢɪɨɜɚɧɢɟ ɢɧɬɟɪɫɬɢɰɢɚɥɶɧɨɝɨ ɮɢɛɪɨɡɚ [5] ɢ 
ɭɯɭɞɲɟɧɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɦɢɨɤɚɪɞɚ 
[8]. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɧɚɛɥɸɞɚɟɬɫɹ ɢ ɡɧɚɱɢɬɟɥɶɧɨɟ ɭɜɟ-
ɥɢɱɟɧɢɟ ɬɚɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɚɤ ɩɟɪɟɝɪɭɡɤɚ ɩɪɚɜɵɯ 
ɨɬɞɟɥɨɜ ɫɟɪɞɰɚ (11,7%), ɝɢɩɟɪɬɪɨɮɢɹ ɥɟɜɨɝɨ ɠɟɥɭ-
ɞɨɱɤɚ (8,9%), ɫɧɢɠɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ 
ɦɢɨɤɚɪɞɚ (8,2%). ȼɦɟɫɬɟ ɫ ɬɟɦ ɱɚɫɬɨɬɚ ɭɞɥɢɧɟɧɢɹ 
ɢɧɬɟɪɜɚɥɚ QTɫ (8,5%) ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫɬɚɬɢɫɬɢɱɟɫɤɢ 
ɧɟɫɭɳɟɫɬɜɟɧɧɨ.

ɉɪɢ ɩɪɨɝɪɟɫɫɢɪɭɸɳɟɣ ɡɚɫɬɨɣɧɨɣ ɫɟɪɞɟɱɧɨɣ ɧɟ-
ɞɨɫɬɚɬɨɱɧɨɫɬɢ, ɨɛɭɫɥɨɜɥɟɧɧɨɣ ɇɄɆɉ (3-ɹ ɝɪɭɩɩɚ 
ɧɚɛɥɸɞɟɧɢɣ), ɪɟɝɢɫɬɪɢɪɭɸɬɫɹ ɧɚɢɛɨɥɟɟ ɜɵɪɚɠɟɧɧɵɟ 
ɢɡɦɟɧɟɧɢɹ ɗɄȽ, ɨɬɪɚɠɚɸɳɢɟ ɝɥɭɛɨɤɢɟ ɩɨɜɪɟɠɞɟɧɢɹ 
ɦɢɨɤɚɪɞɚ.

Ʉɚɤ ɢ ɜ ɨɛɟɢɯ ɩɪɟɞɵɞɭɳɢɯ ɝɪɭɩɩɚɯ, ɩɪɟɜɚɥɢɪɭ-
ɸɳɢɦɢ ɫɢɦɩɬɨɦɨɦ ɧɚ ɗɄȽ ɨɫɬɚɸɬɫɹ ɧɚɪɭɲɟɧɢɹ 
ɫɟɪɞɟɱɧɨɝɨ ɪɢɬɦɚ (67,6%), ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɜ ɜɢɞɟ 
ɬɚɯɢɤɚɞɢɢ (57,4%) ɢ ɷɤɫɬɪɚɫɢɫɬɨɥɢɢ (10,2%). Ɋɟɡɤɨ 
ɢ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɞɨɫɬɨɜɟɪɧɨ ɭɱɚɳɚɸɬɫɹ ɧɚɪɭɲɟɧɢɹ 
ɩɪɨɜɨɞɢɦɨɫɬɢ (50,7%), ɜ ɱɢɫɥɟ ɤɨɬɨɪɵɯ ɩɪɟɨɛɥɚɞɚ-
ɸɬ ɪɚɡɧɵɟ ɜɢɞɵ ɛɥɨɤɚɞɵ ɥɟɜɨɣ ɧɨɠɤɢ ɩɭɱɤɚ Ƚɢɫɚ 

ȀȎȏșȖȤȎ
ȅȎȟȠȜȠȎ ȫșȓȘȠȞȜȘȎȞȒȖȜȑȞȎȢȖȥȓȟȘȖȣ ȝȞȖȕțȎȘȜȐ țȎ ȫȠȎȝȎȣ ȚȜȞȢȜȑȓțȓȕȎ țȓȗȞȜșȓȝȠȖȥȓȟȘȜȗ 

ȘȎȞȒȖȜȚȖȜȝȎȠȖȖ, %

ɉɪɢɡɧɚɤɢ 
ɗɄȽ

Ƚɪɭɩɩɚ 
ɛɨɥɶɧɵɯ

ɇɚɪɭɲɟ-
ɧɢɹ ɪɢɬɦɚ

ɍɞɥɢɧɟɧɢɟ 
ɢɧɬɟɪɜ. QTc

ɇɚɪɭɲɟɧɢɟ 
ɩɪɨɜɨɞ.

Ⱦɢɮɮɭɡɧ. 
ɦɵɲ. ɢɡɦɟ-

ɧɟɧɢɹ

ɉɟɪɟɝɪɭɡɤɚ 
ɩɪɚɜɵɯ ɨɬɞɟ-
ɥɨɜ ɫɟɪɞɰɚ

Ƚɢɩɟɪ-
ɬɪɨɮ. 
ɥɟɜɨɝɨ 

ɠɟɥɭɞɨɱɤɚ

ɋɧɢɠɟɧɢɟ 
ɷɥɟɤɬ. ɚɤ-
ɬɢɜɧɨɫɬɢ 
ɦɢɨɤɚɪɞɚ

Ɉɬɤɥɨɧɟ-
ɧɢɟ ɗɈɋ 
ɜɥɟɜɨ

1-ɹ 72,3 ± 12,0 5,7 ± 6,2 5,2 ± 6,0 2,6 ± 4,3 3,1 ± 4,7 2,2 ± 3,9 1,3 ± 3,0 5,0 ± 5,9
2-ɹ 64,5 ± 5,6 8,5 ± 3,3 21,6 ± 4,8* 26,2 ± 5,1* 11,7 ± 3,8* 8,9 ± 3,3* 8,2 ± 3,2* 14,2 ± 4,1*
3-ɹ 67,6 ± 10,9 35,2 ± 11,1* ** 50,7 ± 11,6* ** 32,4 ± 10,9* 31,0 ± 10,8* ** 7,0 ± 5,9 8,5 ± 6,5* 19,7 ± 9,3*

ɉɪɢɦɟɱɚɧɢɟ. * – ɞɨɫɬɨɜɟɪɧɨɟ ɪɚɡɥɢɱɢɟ (p < 0,05) ɫ ɝɪɭɩɩɨɣ 1; ** – ɞɨɫɬɨɜɟɪɧɨɟ ɪɚɡɥɢɱɢɟ (p < 0,05) ɫ ɝɪɭɩɩɨɣ 2.
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(31,7%), ɱɬɨ ɹɜɥɹɟɬɫɹ ɭ ɛɨɥɶɧɵɯ ɯɪɨɧɢɱɟɫɤɨɣ ɫɟɪ-
ɞɟɱɧɨɣ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶɸ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɩɪɨ-
ɝɧɨɫɬɢɱɟɫɤɢɦ ɩɪɢɡɧɚɤɨɦ [6, 11].

Ɍɚɤɠɟ ɩɪɨɞɨɥɠɚɟɬ ɞɨɫɬɨɜɟɪɧɨ ɧɚɪɚɫɬɚɬɶ ɱɚɫ-
ɬɨɬɚ ɩɪɢɡɧɚɤɨɜ ɩɟɪɟɝɪɭɡɤɢ ɩɪɚɜɵɯ ɨɬɞɟɥɨɜ ɫɟɪɞɰɚ 
(31,0%), ɚ ɬɚɤɠɟ ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ ɬɟɧɞɟɧɰɢɹ, ɯɨɬɹ 
ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɢ ɧɟ ɩɨɞɬɜɟɪɠɞɟɧɧɚɹ, ɤ ɭɱɚɳɟɧɢɸ 
ɞɢɮɮɭɡɧɵɯ ɦɵɲɟɱɧɵɯ ɢɡɦɟɧɟɧɢɣ (32,4%) ɢ ɨɬɤɥɨ-
ɧɟɧɢɹ ɗɈɋ ɜɥɟɜɨ (19,7%).

ȼ ɰɟɥɨɦ ɜɵɹɜɥɟɧɧɵɟ ɜ 3-ɣ ɝɪɭɩɩɟ ɧɚɛɥɸɞɟɧɢɣ 
ɢɡɦɟɧɟɧɢɹ ɗɄȽ ɨɬɪɚɠɚɸɬ ɩɪɨɰɟɫɫɵ ɬɹɠɟɥɨɝɨ ɩɨ-
ɜɪɟɠɞɟɧɢɹ ɦɢɨɤɚɪɞɚ, ɤɨɬɨɪɨɟ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɧɚ-
ɪɚɫɬɚɸɳɟɣ ɦɢɨɤɚɪɞɢɚɥɶɧɨɣ ɞɢɫɮɭɧɤɰɢɟɣ ɢ ɩɪɨɝɪɟɫ-
ɫɢɪɭɸɳɟɣ ɫɟɪɞɟɱɧɨɣ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶɸ [5, 8–10].

ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ ɪɟɡɤɢɣ ɢ ɫɬɚɬɢɫɬɢɱɟɫɤɢ 
ɞɨɫɬɨɜɟɪɧɵɣ ɫɤɚɱɨɤ ɱɚɫɬɨɬɵ ɭɞɥɢɧɟɧɢɹ ɢɧɬɟɪɜɚɥɚ 
QTɫ ɞɨ 35,2%, ɫɥɭɠɚɳɢɣ ɩɪɢɡɧɚɤɨɦ ɜɵɪɚɠɟɧɧɵɯ 
ɩɨɜɪɟɠɞɟɧɢɣ ɫɟɪɞɟɱɧɨɣ ɦɵɲɰɵ [3, 7, 9].

ɇɚ ɢɡɦɟɧɟɧɢɹɯ ɢɧɬɟɪɜɚɥɚ QTɫ, ɜɵɹɜɥɟɧɧɵɯ ɜ ɯɨɞɟ 
ɪɚɡɜɢɬɢɹ ɇɄɆɉ, ɫɥɟɞɭɟɬ ɨɫɨɛɨ ɡɚɨɫɬɪɢɬɶ ɜɧɢɦɚɧɢɟ. 
ɂɡɜɟɫɬɧɨ, ɱɬɨ ɷɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɢɦɟɟɬ ɨɩɪɟɞɟɥɟɧɧɨɟ 
ɩɪɨɝɧɨɫɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ [6] ɢ ɩɨɞɜɟɪɠɟɧ ɫɞɜɢɝɚɦ 
ɩɨɞ ɜɥɢɹɧɢɟɦ ɧɟɣɪɨɥɟɩɬɢɱɟɫɤɢɯ ɩɪɟɩɚɪɚɬɨɜ [2, 7, 
9]. ɉɪɢ ɧɚɥɢɱɢɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɤɥɢɧɢɱɟɫɤɨɣ ɤɚɪ-
ɬɢɧɵ ɢɦɟɧɧɨ ɭɜɟɥɢɱɟɧɢɟ ɢɧɬɟɪɜɚɥɚ QTɫ ɹɜɥɹɟɬɫɹ, 
ɩɨ-ɜɢɞɢɦɨɦɭ, ɯɚɪɚɤɬɟɪɧɵɦ ɩɪɢɡɧɚɤɨɦ ɞɢɮɮɭɡɧɨɝɨ 
ɤɚɪɞɢɨɫɤɥɟɪɨɡɚ [9] ɢ ɱɚɫɬɨ ɫɜɹɡɚɧɨ ɫ ɩɥɨɯɢɦ ɩɪɨ-
ɝɧɨɡɨɦ [3].

Ʉɚɤ ɨɤɚɡɚɥɨɫɶ, ɢɧɬɟɪɜɚɥ QTɫ ɜ ɬɪɟɯ ɢɡɭɱɟɧɧɵɯ 
ɝɪɭɩɩɚɯ ɧɚɛɥɸɞɟɧɢɣ ɫɨɫɬɚɜɢɥ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 0,39 ± 
0,01; 0,41 ± 0,002 ɢ 0,44 ± 0,008. ɉɪɢ ɷɬɨɦ ɜɟɥɢ-
ɱɢɧɚ ɷɬɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɜ 3-ɣ ɝɪɭɩɩɟ ɫɬɚɬɢɫɬɢɱɟɫɤɢ 
ɛɵɥɚ ɫɭɳɟɫɬɜɟɧɧɨ ɜɵɲɟ, ɱɟɦ ɜ ɨɛɟɢɯ ɩɪɟɞɵɞɭɳɢɯ. 
Ɋɚɡɧɢɰɚ ɠɟ ɦɟɠɞɭ ɤɨɧɬɪɨɥɶɧɨɣ ɢ 2-ɣ ɝɪɭɩɩɚɦɢ ɧɟ-
ɫɭɳɟɫɬɜɟɧɧɚ. ɗɬɢ ɞɚɧɧɵɟ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɬɨɦ, 
ɱɬɨ ɜɟɥɢɱɢɧɚ ɢɧɬɟɪɜɚɥɚ QTɫ ɫɜɹɡɚɧɚ ɧɟ ɫɬɨɥɶɤɨ ɫ 
ɧɚɥɢɱɢɟɦ ɇɄɆɉ ɤɚɤ ɬɚɤɨɜɨɣ, ɫɤɨɥɶɤɨ ɫ ɪɚɡɜɢɬɢɟɦ 
ɨɛɭɫɥɨɜɥɟɧɧɨɣ ɷɬɢɦ ɡɚɛɨɥɟɜɚɧɢɟɦ ɯɪɨɧɢɱɟɫɤɨɣ ɫɟɪ-
ɞɟɱɧɨɣ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ.

ǵȎȘșȬȥȓțȖȓ
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɚɬɨɥɨɝɢɱɟɫɤɢɟ ɫɞɜɢɝɢ ɧɚ ɗɄȽ, 

ɨɛɧɚɪɭɠɟɧɧɵɟ ɭ ɛɨɥɶɧɵɯ ɲɢɡɨɮɪɟɧɢɟɣ, ɞɥɢɬɟɥɶɧɨɟ 
ɜɪɟɦɹ ɩɨɥɭɱɚɜɲɢɯ ɚɧɬɢɩɫɢɯɨɬɢɱɟɫɤɭɸ ɬɟɪɚɩɢɸ, ɨɬ-
ɪɚɠɚɸɬ ɩɪɨɰɟɫɫɵ ɝɥɭɛɨɤɢɯ ɬɤɚɧɟɜɵɯ ɢɡɦɟɧɟɧɢɣ, ɪɚɡ-
ɜɟɪɬɵɜɚɸɳɢɯɫɹ ɜ ɫɟɪɞɟɱɧɨɣ ɦɵɲɰɟ ɜ ɯɨɞɟ ɮɨɪɦɢ-
ɪɨɜɚɧɢɹ ɤɥɢɧɢɤɨ-ɦɨɪɮɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɢɧɵ ɇɄɆɉ.

ɇɚ ɪɚɧɧɟɦ ɷɬɚɩɟ ɦɨɪɮɨɝɟɧɟɡɚ ɇɄɆɉ ɩɪɢ ɥɚɬɟɧɬ-
ɧɨɦ ɬɟɱɟɧɢɢ ɡɚɛɨɥɟɜɚɧɢɹ ɧɚɢɛɨɥɟɟ ɢɧɮɨɪɦɚɬɢɜɧɵɦɢ 
ɟɝɨ ɩɪɢɡɧɚɤɚɦɢ ɧɚ ɗɄȽ ɹɜɥɹɸɬɫɹ: 1) ɬɚɯɢɤɚɪɞɢɹ; 
2) ɞɢɮɮɭɡɧɵɟ ɦɵɲɟɱɧɵɟ ɢɡɦɟɧɟɧɢɹ; 3) ɪɚɡɥɢɱɧɵɟ 
ɜɢɞɵ ɧɚɪɭɲɟɧɢɹ ɩɪɨɜɨɞɢɦɨɫɬɢ, ɜ ɱɚɫɬɧɨɫɬɢ ɛɥɨɤɚɞɚ 
ɥɟɜɨɣ ɧɨɠɤɢ ɩɭɱɤɚ Ƚɢɫɚ; 4) ɨɬɤɥɨɧɟɧɢɟ ɗɈɋ ɜɥɟɜɨ; 
5) ɩɟɪɟɝɪɭɡɤɚ ɩɪɚɜɵɯ ɨɬɞɟɥɨɜ ɫɟɪɞɰɚ; 6) ɝɢɩɟɪɬɪɨɮɢɹ 
ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ.

ɇɚ ɤɨɧɟɱɧɨɦ ɷɬɚɩɟ ɩɪɢ ɧɚɥɢɱɢɢ ɯɪɨɧɢɱɟɫɤɨɣ ɫɟɪ-
ɞɟɱɧɨɣ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ ɜ ɤɚɱɟɫɬɜɟ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɯ 
ɮɟɧɨɦɟɧɨɜ ɧɚ ɗɄȽ ɜɵɫɬɭɩɚɸɬ: 1) ɪɚɡɥɢɱɧɵɟ ɧɚɪɭ-

ɲɟɧɢɹ ɩɪɨɜɨɞɢɦɨɫɬɢ; 2) ɭɞɥɢɧɟɧɢɟ ɢɧɬɟɪɜɚɥɚ QTɫ; 
3) ɩɟɪɟɝɪɭɡɤɚ ɩɪɚɜɵɯ ɨɬɞɟɥɨɜ ɫɟɪɞɰɚ.

Ɉɫɨɛɨɝɨ ɜɧɢɦɚɧɢɹ ɡɚɫɥɭɠɢɜɚɸɬ ɢɡɦɟɧɟɧɢɹ ɢɧ-
ɬɟɪɜɚɥɚ QTɫ, ɹɜɥɹɸɳɢɟɫɹ ɜɟɫɶɦɚ ɢɧɮɨɪɦɚɬɢɜɧɵɦ 
ɩɨɤɚɡɚɬɟɥɟɦ ɫɨɫɬɨɹɧɢɹ ɫɟɪɞɟɱɧɨɣ ɦɵɲɰɵ ɭ ɛɨɥɶɧɵɯ 
ɇɄɆɉ, ɨɫɨɛɟɧɧɨ ɩɪɢ ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɜɵɪɚɠɟɧɧɨɫɬɢ 
ɞɪɭɝɢɯ ɡɧɚɤɨɜ.

ɋɥɟɞɭɟɬ ɩɨɞɱɟɪɤɧɭɬɶ, ɱɬɨ ɩɪɢ ɩɫɢɯɨɮɚɪɦɚɤɨɥɨɝɢ-
ɱɟɫɤɨɣ ɬɟɪɚɩɢɢ ɲɢɡɨɮɪɟɧɢɢ ɫɭɳɟɫɬɜɭɟɬ ɞɨɫɬɚɬɨɱɧɨ 
ɜɵɫɨɤɢɣ ɪɢɫɤ ɪɚɡɜɢɬɢɹ ɇɄɆɉ ɜɫɥɟɞɫɬɜɢɟ ɩɨɛɨɱɧɨɝɨ 
ɤɚɪɞɢɨɬɨɤɫɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ ɧɟɣɪɨɥɟɩɬɢɤɨɜ. Ɇɨɠɧɨ 
ɩɨɥɚɝɚɬɶ, ɱɬɨ ɨɞɧɢɦ ɢɡ ɜɚɠɧɟɣɲɢɯ ɷɥɟɦɟɧɬɨɜ ɜɵɹɜ-
ɥɟɧɢɹ ɤɚɪɞɢɨɬɨɤɫɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ ɧɟɣɪɨɥɟɩɬɢɤɨɜ 
ɢ ɩɪɨɮɢɥɚɤɬɢɤɢ ɭɤɚɡɚɧɧɨɝɨ ɹɬɪɨɝɟɧɧɨɝɨ ɡɚɛɨɥɟɜɚɧɢɹ 
ɫɥɭɠɢɬ ɪɟɝɭɥɹɪɧɨɟ ɷɥɟɤɬɪɨɤɚɪɞɢɨɝɪɚɮɢɱɟɫɤɨɟ ɢɫ-
ɫɥɟɞɨɜɚɧɢɟ ɬɚɤɢɯ ɩɚɰɢɟɧɬɨɜ. Ⱦɢɧɚɦɢɤɚ ɩɨɤɚɡɚɬɟɥɟɣ 
ɗɄȽ, ɢ ɜ ɱɚɫɬɧɨɫɬɢ ɭɜɟɥɢɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɫɬɢ ɢɧɬɟɪ-
ɜɚɥɚ QTɫ ɢ ɧɚɪɚɫɬɚɧɢɟ ɧɚɪɭɲɟɧɢɣ ɩɪɨɜɨɞɢɦɨɫɬɢ, 
ɦɨɠɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɦɨɱɶ ɩɪɢ ɜɵɹɜɥɟɧɢɢ ɪɚɧɧɢɯ 
ɞɨɤɥɢɧɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ ɞɢɮɮɭɡɧɨɝɨ ɩɨɜɪɟɠɞɟɧɢɹ 
ɦɢɨɤɚɪɞɚ, ɱɬɨ ɤɪɚɣɧɟ ɜɚɠɧɨ ɞɥɹ ɫɜɨɟɜɪɟɦɟɧɧɨɣ ɞɢɚ-
ɝɧɨɫɬɢɤɢ, ɜɬɨɪɢɱɧɨɣ ɩɪɨɮɢɥɚɤɬɢɤɢ ɢ ɥɟɱɟɧɢɹ ɇɄɆɉ 
ɭ ɛɨɥɶɧɵɯ ɲɢɡɨɮɪɟɧɢɟɣ.
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