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АɇɇɈɌАɐɂə 

Ɇɢɝɪɟɧɶ — ɷɬɨ ɦɧɨɝɨɮɚɤɬɨɪɧɨɟ ɡɚɛɨɥɟɜɚɧɢɟ, 
ɩɪɨɹɜɥɹɸɳɢɟɫɹ ɩɪɢɫɬɭɩɚɦɢ ɢɧɬɟɧɫɢɜɧɨɣ ɩɟɪɢɨɞɢ-
ɱɟɫɤɢ ɩɨɜɬɨɪɹɸɳɟɣɫɹ ɝɨɥɨɜɧɨɣ ɛɨɥɢ. Ɇɨɥɟɤɭɥɹɪɧɵɟ 
ɦɟɯɚɧɢɡɦɵ ɪɚɡɜɢɬɢɹ ɩɪɢɫɬɭɩɚ ɦɢɝɪɟɧɨɡɧɨɣ ɝɨɥɨɜ-
ɧɨɣ ɛɨɥɢ ɧɟ ɹɫɧɵ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɨɜɟɞёɧ ɚɧɚɥɢɡ 
ɦɨɥɟɤɭɥɹɪɧɵɯ ɩɪɨɰɟɫɫɨɜ ɩɪɢ ɩɚɬɨɝɟɧɟɡɟ ɪɟɞɤɨɣ 
ɧɚɫɥɟɞɫɬɜɟɧɧɨɣ ɮɨɪɦɵ ɦɢɝɪɟɧɢ – ɫɟɦɟɣɧɨɣ ɝɟɦɢɩɥɟ-
ɝɢɱɟɫɤɨɣ ɦɢɝɪɟɧɢ I ɬɢɩɚ. ɉɨɫɬɪɨɟɧɧɵɟ ɝɢɩɨɬɟɬɢɱɟ-
ɫɤɢɟ ɫɢɝɧɚɥɶɧɵɟ ɩɭɬɢ ɩɨɡɜɨɥɹɸɬ ɩɨɧɹɬɶ ɩɪɢɱɢɧɵ 
ɪɚɡɜɢɬɢɹ ɩɪɢɫɬɭɩɚ ɢ ɨɩɪɟɞɟɥɢɬɶ ɤɥɸɱɟɜɵɟ ɦɨɥɟ-
ɤɭɥɵ ɢ ɫɢɝɧɚɥɶɧɵɟ ɩɭɬɢ ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɷɤɫɩɟɪɢɦɟɧ-
ɬɚɥɶɧɵɯ ɢ ɤɥɢɧɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. 

ABSTRACT 

Migraine is a multifactorial disease, manifested 

intense bouts of recurrent headaches. Molecular 

mechanisms of migraine attack are not clear. In this 

study, we carried out the analysis of molecular processes 

in the pathogenesis of a rare hereditary form of migraine 

- familial hemiplegic migraine type I. Constructed 
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hypothetical signaling pathways allow us to understand 

the causes of the migraine attack and identify key 

molecules and signaling pathways for further 

experimental and clinical studies. 

Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɫɟɦɟɣɧɚɹ ɝɟɦɢɩɥɟɝɢɱɟɫɤɚɹ 
ɦɢɝɪɟɧɶ, ɫɢɝɧɚɥɶɧɵɟ ɩɭɬɢ 

Keywords: familial hemiplegic migraine, 

signaling pathways 

 

ȼɜɟɞɟɧɢɟ. Ɇɢɝɪɟɧɶ — ɷɬɨ ɦɧɨɝɨɮɚɤɬɨɪɧɨɟ ɫɨ-
ɰɢɚɥɶɧɨ-ɡɧɚɱɢɦɨɟ ɡɚɛɨɥɟɜɚɧɢɟ, ɩɪɨɹɜɥɹɸɳɢɟɫɹ 
ɩɪɢɫɬɭɩɚɦɢ ɢɧɬɟɧɫɢɜɧɨɣ ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɨɜɬɨɪɹɸ-
ɳɟɣɫɹ ɝɨɥɨɜɧɨɣ ɛɨɥɢ, ɩɭɥɶɫɢɪɭɸɳɟɝɨ ɯɚɪɚɤɬɟɪɚ. 
Ɋɚɫɩɪɨɫɬɪɚɧёɧɧɨɫɬɶ ɦɢɝɪɟɧɢ ɜ ɦɢɪɟ ɡɚ Қ ɝɨɞ ɫɪɟɞɢ 
ɜɡɪɨɫɥɨɝɨ ɧɚɫɟɥɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ ɜ ɫɪɟɞɧɟɦ ɨɬ Қ0.қ% 
ɞɨ Қ4.7%. ȼ Ɋɨɫɫɢɢ ɷɬɢ ɰɢɮɪɵ ɩɪɟɜɵɲɚɸɬ ɦɢɪɨɜɵɟ 
ɩɨɤɚɡɚɬɟɥɢ ɩɨɱɬɢ ɜ Қ,5-қ ɪɚɡɚ – қ0.3%, ɚ ɟɠɟɝɨɞɧɵɟ 
ɤɨɫɜɟɧɧɵɟ ɪɚɫɯɨɞɵ ДҚЖ.  

ɂɦɟɟɬɫɹ 3 ɨɫɧɨɜɧɵɟ ɝɢɩɨɬɟɡɵ ɩɚɬɨɝɟɧɟɡɚ ɦɢɝ-
ɪɟɧɢ: ɫɨɫɭɞɢɫɬɚɹ, ɧɟɣɪɨɝɟɧɧɚɹ ɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ 
ɬɪɢɝɟɦɢɧɚɥɶɧɨ-ɜɚɫɤɭɥɹɪɧɚɹ ɬɟɨɪɢɹ ɩɚɬɨɝɟɧɟɡɚ ɦɢɝ-
ɪɟɧɢ. ɇɚɫɥɟɞɫɬɜɟɧɧɚɹ ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɨɫɬɶ ɤ ɪɚɡɜɢ-
ɬɢɸ ɦɢɝɪɟɧɢ ɯɨɪɨɲɨ ɢɡɜɟɫɬɧɚ ɢ ɞɨɤɚɡɚɧɚ ɷɩɢɞɟɦɢɨ-
ɥɨɝɢɱɟɫɤɢɦɢ ɢ ɝɟɧɟɬɢɱɟɫɤɢɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ. ȼ 
ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɯɨɪɨɲɨ ɨɩɢɫɚɧɵ ɬɪɢ ɮɨɪɦɵ ɦɢɝ-
ɪɟɧɢ ɫ ɦɨɧɨɝɟɧɧɵɦ ɬɢɩɨɦ ɧɚɫɥɟɞɨɜɚɧɢɹ: ɫɟɦɟɣɧɚɹ 
ɝɟɦɢɩɥɟɝɢɱɟɫɤɚɹ ɦɢɝɪɟɧɶ (ɋȽɆ) I, II ɢ III ɬɢɩɨɜ. Ɉɞ-
ɧɚɤɨ ɞɥɹ «ɨɛɵɱɧɨɣ» ɦɢɝɪɟɧɢ ɧɟ ɜɵɹɜɥɟɧɨ ɤɨɧɤɪɟɬ-
ɧɨɝɨ ɝɟɧɚ ɢɥɢ ɤɨɦɛɢɧɚɰɢɢ ɝɟɧɨɜ. ɉɨɫɬɪɨɟɧɢɟ ɩɪɢɜɨ-
ɞɹɳɢɯ ɤ ɪɚɡɜɢɬɢɸ ɩɪɢɫɬɭɩɚ ɫɢɝɧɚɥɶɧɵɯ ɩɭɬɟɣ ɦɟɠ-
ɦɨɥɟɤɭɥɹɪɧɵɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ ɩɨɡɜɨɥɢɬ ɩɨɧɹɬɶ 
ɩɪɢɱɢɧɵ ɪɚɡɜɢɬɢɹ ɩɪɢɫɬɭɩɚ ɢ ɜɵɹɜɢɬɶ ɤɥɸɱɟɜɵɟ ɦɨ-
ɥɟɤɭɥɵ ɢ ɩɭɬɢ. Ɇɟɠɞɭ ɬɟɦ ɨɬɫɭɬɫɬɜɢɟ ɞɚɧɧɵɯ ɨ ɝɟ-
ɧɟɬɢɱɟɫɤɢɯ ɞɟɬɟɪɦɢɧɚɧɬɚɯ ɦɢɝɪɟɧɢ ɢ ɨɬɫɭɬɫɬɜɢɟ ɦɨ-
ɞɟɥɟɣ «ɨɛɵɱɧɨɣ» ɦɢɝɪɟɧɢ ɧɟ ɞɚёɬ ɨɬɩɪɚɜɧɨɣ ɬɨɱɤɢ 
ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɢɝɧɚɥɶɧɵɯ ɩɭɬɟɣ. ɉɨɷɬɨɦɭ ɜ ɤɚɱɟ-
ɫɬɜɟ ɨɬɩɪɚɜɧɨɣ ɬɨɱɤɢ ɧɚɦɢ ɛɵɥɚ ɜɵɛɪɚɧɚ ɋȽɆ I 
ɬɢɩɚ. 

ɋȽɆ – ɪɟɞɤɚɹ (0.003%) ɢ ɬɹɠёɥɚɹ ɮɨɪɦɚ ɦɢɝ-
ɪɟɧɢ ɫ ɚɭɪɨɣ ɫ ɦɨɧɨɝɟɧɧɵɦ ɬɢɩɨɦ ɧɚɫɥɟɞɨɜɚɧɢɹ, ɯɚ-
ɪɚɤɬɟɪɢɡɭɸɳɚɹɫɹ ɪɚɡɜɢɬɢɟɦ ɦɵɲɟɱɧɨɣ ɫɥɚɛɨɫɬɢ 
ɪɚɡɥɢɱɧɨɣ ɜɵɪɚɠɟɧɧɨɫɬɢ ɜɨ ɜɪɟɦɹ ɚɭɪɵ ДқЖ. Ƚɟɧ 
ӨAӨNAҚA ɤɨɞɢɪɭɟɬ ɨɫɧɨɜɧɭɸ ɫɭɛɴɟɞɢɧɢɰɭ ɜɨɥɶ-
ɬɚɠ-ɡɚɜɢɫɢɦɵɯ ɧɟɣɪɨɧɚɥɶɧɵɯ ɤɚɥɶɰɢɟɜɵɯ ɤɚɧɚɥɨɜ 
(Cavқ.Қ), ɢ ɟɝɨ ɦɭɬɚɰɢɢ ɜɵɡɵɜɚɸɬ ɪɚɡɜɢɬɢɟ ɋȽɆ I 
ɬɢɩɚ (ɋȽɆҚ). Ɉɫɧɨɜɧɨɣ ɮɭɧɤɰɢɟɣ ɧɟɣɪɨɧɚɥɶɧɵɯ 
ɜɨɥɶɬɚɠ-ɡɚɜɢɫɢɦɵɯ ɤɚɥɶɰɢɟɜɵɯ ɤɚɧɚɥɨɜ ɹɜɥɹɟɬɫɹ 
ɦɨɞɭɥɹɰɢɹ ɜɵɯɨɞɚ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɜɨɡɛɭɠɞɚɸ-
ɳɢɯ ɧɟɣɪɨɬɪɚɧɫɦɢɬɬɟɪɨɜ, ɤɚɤ ɜ ɧɟɪɜɧɨ-ɦɵɲɟɱɧɨɦ 
ɫɢɧɚɩɫɟ, ɬɚɤ ɢ ɜ ɰɟɧɬɪɚɥɶɧɵɯ ɫɢɧɚɩɫɚɯ, ɜ ɨɫɧɨɜɧɨɦ ɜ 
ɦɨɡɠɟɱɤɟ, ɫɬɜɨɥɟ ɢ ɤɨɪɟ ɦɨɡɝɚ Д3Ж. ȼ ɧɚɫɬɨɹɳɟɟ 

ɜɪɟɦɹ ɨɬɤɪɵɬɵ ɛɨɥɟɟ 30 ɦɭɬɚɰɢɣ ɷɬɨɝɨ ɝɟɧɚ, ɤɨɬɨɪɵɟ 
ɦɨɝɭɬ ɩɪɨɹɜɥɹɬɶɫɹ ɪɚɡɥɢɱɧɵɦɢ ɮɟɧɨɬɢɩɢɱɟɫɤɢɦɢ 
ɜɚɪɢɚɧɬɚɦɢ – ɱɢɫɬɵɦɢ ɮɨɪɦɚɦɢ ɋȽɆҚ, ɫɨɱɟɬɚɧɢɟɦ 
ɋȽɆҚ ɫ ɦɨɡɠɟɱɤɨɜɨɣ ɚɬɚɤɫɢɟɣ ɪɚɡɥɢɱɧɨɣ ɫɬɟɩɟɧɢ 
ɜɵɪɚɠɟɧɧɨɫɬɢ ɢɥɢ ɮɚɬɚɥɶɧɨɣ ɤɨɦɨɣ, ɫɜɹɡɚɧɧɨɣ ɫ ɬɹ-
ɠɟɥɵɦ ɨɬɟɤɨɦ ɦɨɡɝɚ Д4Ж. ɇɚ ɤɥɟɬɨɱɧɵɯ ɦɨɞɟɥɹɯ ɛɵɥɨ 
ɩɨɤɚɡɚɧɨ, ɱɬɨ ɪɚɡɥɢɱɧɵɟ ɬɢɩɵ ɦɭɬɚɰɢɣ ɜ ɝɟɧɟ 
ӨAӨNAҚA ɩɪɢ ɋȽɆҚ ɜɵɡɵɜɚɸɬ ɪɚɡɥɢɱɧɵɟ ɜɚɪɢ-
ɚɧɬɵ ɤɚɧɚɥɨɩɚɬɢɢ: ɧɚɪɭɲɟɧɢɟ ɩɪɨɜɨɞɢɦɨɫɬɢ ɢɨɧ-
ɧɨɝɨ ɤɚɧɚɥɚ, ɢɡɦɟɧɟɧɢɟ ɟɝɨ ɤɢɧɟɬɢɤɢ ɢɥɢ ɫɬɪɭɤɬɭɪɵ 
Д5,6,7,8Ж, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɫɢɥɟɧɢɸ ɬɨɤɚ ɢɨɧɨɜ ɤɚɥɶ-
ɰɢɹ ɱɟɪɟɡ ɜɨɥɶɬɚɠ-ɡɚɜɢɫɢɦɵɟ ɤɚɧɚɥɵ. ɂɡɦɟɧɟɧɧɵɟ 
ɤɚɥɶɰɢɟɜɵɟ ɤɚɧɚɥɵ ɨɬɤɪɵɜɚɸɬɫɹ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ 
ɦɟɧɶɲɟɝɨ ɭɪɨɜɧɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɞɢɤɢɦ ɬɢɩɨɦ, ɢ ɬɨɤ ɢɨɧɨɜ ɜɧɭɬɪɶ ɤɥɟɬɤɢ 

ɩɪɨɢɫɯɨɞɢɬ ɩɨɫɥɟ ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ ɞɟɩɨɥɹɪɢɡɚɰɢɢ 
Д9Ж. Ȼɨɥɟɟ ɬɨɝɨ, ɢɡɦɟɧɟɧɧɵɟ ɤɚɧɚɥɵ ɞɨɥɶɲɟ ɨɫɬɚɸɬɫɹ 
ɨɬɤɪɵɬɵɦɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɢɤɢɦ ɬɢɩɨɦ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɟɦɢɬɟɥɶ-
ɧɨɝɨ ɪɚɡɜɢɬɢɹ ɩɨɫɬɝɟɧɨɦɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɨɹɜɥɹɸɬɫɹ 
ɩɪɨɝɪɚɦɦɧɵɟ ɩɪɨɞɭɤɬɵ, ɩɨɡɜɨɥɹɸɳɢɟ ɤɨɧɰɟɧɬɪɢɪɨ-
ɜɚɬɶ ɢ ɫɢɫɬɟɦɚɬɢɡɢɪɨɜɚɬɶ ɛɨɥɶɲɢɟ ɨɛɴɟɦɵ ɝɟɧɟɬɢɱɟ-
ɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɜɵɫɬɪɚɢɜɚɬɶ ɝɢɩɨɬɟɡɵ ɨɬɧɨɫɢ-
ɬɟɥɶɧɨ ɝɟɧɧɵɯ ɫɟɬɟɜɵɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ. Ɉɞɧɨɣ ɢɡ 
ɬɚɤɢɯ ɩɪɨɝɪɚɦɦ ɹɜɥɹɟɬɫɹ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ 
PКЭСаКв SЭЮНТШ® (EХsОЯТОr). 

ɐɟɥɶɸ ɪɚɛɨɬɵ – ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɦɨɥɟɤɭɥɹɪ-
ɧɵɯ ɩɪɨɰɟɫɫɨɜ ɩɪɢ ɩɚɬɨɝɟɧɟɡɟ ɫɟɦɟɣɧɨɣ ɝɟɦɢɩɥɟɝɢ-
ɱɟɫɤɨɣ ɦɢɝɪɟɧɢ. ɉɨɫɬɪɨɟɧɢɟ ɫɢɝɧɚɥɶɧɵɯ ɩɭɬɟɣ, ɨɩɢ-
ɫɵɜɚɸɳɢɯ ɩɪɢɜɨɞɹɳɢɟ ɤ ɪɚɡɜɢɬɢɸ ɩɪɢɫɬɭɩɚ ɦɨɥɟ-
ɤɭɥɹɪɧɵɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ, ɩɨɡɜɨɥɢɬ ɧɟ ɬɨɥɶɤɨ ɩɨ-
ɧɹɬɶ ɩɪɢɱɢɧɵ ɪɚɡɜɢɬɢɹ ɩɪɢɫɬɭɩɚ, ɧɨ ɢ ɜɵɹɜɢɬɶ ɤɥɸ-
ɱɟɜɵɟ ɦɨɥɟɤɭɥɵ ɢ ɩɭɬɢ – ɦɢɲɟɧɢ ɧɨɜɵɯ ɥɟɤɚɪɫɬɜɟɧ-
ɧɵɯ ɫɪɟɞɫɬɜ. 

Ɇɚɬɟɪɢɚɥ ɢ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ. ȼ ɫɜɨɟɦ 
ɛɢɨɢɧɮɨɪɦɚɰɢɨɧɧɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɦɵ ɢɫɩɨɥɶɡɨ-
ɜɚɥɢ ɩɪɨɝɪɚɦɦɭ PКЭСаКв SЭЮНТШ® 9 ɢ ɪɟɮɟɪɚɬɢɜɧɭɸ 
ɛɚɡɭ ɞɚɧɧɵɯ RОsNОЭ® Қ0 (EХsОЯТОr). Ɉɛɴɟɤɬɚɦɢ ɛɚɡɵ 
ɞɚɧɧɵɯ RОsNОЭ ɹɜɥɹɸɬɫɹ ɚɧɧɨɬɚɰɢɢ ɛɢɨɥɨɝɢɱɟɫɤɢɯ 
ɨɛɴɟɤɬɨɜ (ɜ ɱɚɫɬɧɨɫɬɢ, ɛɟɥɤɨɜ, ɤɥɟɬɨɱɧɵɯ ɩɪɨɰɟɫɫɨɜ 
ɢ ɛɨɥɟɡɧɟɣ), ɚ ɬɚɤɠɟ ɚɧɧɨɬɚɰɢɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ 
ɫɜɹɡɟɣ ɦɟɠɞɭ ɧɢɦɢ, ɫɮɨɪɦɢɪɨɜɚɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɨɛɪɚɛɨɬɤɢ ɬɟɤɫɬɨɜɨɝɨ ɦɚɫɫɢɜɚ ɩɨɥɧɨɬɟɤɫɬɨɜɵɯ ɫɬɚ-
ɬɟɣ ɢ ɚɛɫɬɪɚɤɬɨɜ, ɢɧɞɟɤɫɢɪɨɜɚɧɧɵɯ ɜ MОНХТЧО. 

Ɋɟɡɭɥɶɬɚɬɵ. ɇɚɦɢ ɩɨɫɬɪɨɟɧɵ ɝɢɩɨɬɟɬɢɱɟɫɤɢɟ 
ɦɨɥɟɤɭɥɹɪɧɵɟ ɫɢɝɧɚɥɶɧɵɟ ɩɭɬɢ, ɨɩɢɫɵɜɚɸɳɢɟ ɩɪɢ-
ɱɢɧɵ ɢ ɜɨɡɦɨɠɧɵɟ ɦɟɯɚɧɢɡɦɵ ɞɥɹ ɪɚɡɜɢɬɢɹ ɚɭɪɵ, 
ɜɚɡɨɞɢɥɹɰɢɢ ɢ ɛɨɥɢ ɩɪɢ ɋȽɆҚ. Ɋɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ, ɝɞɟ ɛɟɥɵɦ ɨɬɦɟɱɟɧ ɛɟɥɨɤ 
CACNA1A. 
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Ɋɢɫɭɧɨɤ. ɋɢɝɧɚɥɶɧɵɟ ɩɭɬɢ, ɜɟɞɭɳɢɟ ɤ ɪɚɡɜɢɬɢɸ ɤɨɪɤɨɜɨɣ ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɟɣɫɹ ɞɟɩɪɟɫɫɢɢ ɢ ɚɭɪɟ, ɜɚɡɨɞɢ-

ɥɹɰɢɢ ɢ ɛɨɥɢ. ɉɨɞɫɜɟɱɟɧɵ – ɦɨɥɟɤɭɥɵ ɢ ɩɪɨɰɟɫɫɵ ɫ ɩɚɬɨɥɨɝɢɱɟɫɤɢɦ ɭɜɟɥɢɱɟɧɢɟɦ ɤɨɧɰɟɧɬɪɚɰɢɢ / ɩɪɨɹɜɥɟ-
ɧɢɟɦ. Ʌɟɝɟɧɞɚ ɧɚ ɪɢɫɭɧɤɟ. 

 

Ʉɚɧɚɥ ӨКЯқ.Қ ɫɨɫɬɨɢɬ ɢɡ 4ɯ ɛɟɥɤɨɜ: ӨAӨNGқ, 
ӨAӨNAқөқ, ӨAӨNB4 ɢ ӨAӨNAҚA. ɉɪɢ ɞɢɫɮɭɧɤ-
ɰɢɢ ɛɟɥɤɚ ӨAӨNAҚA ɤɚɥɶɰɢɣ ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɨ ɩɨ-
ɫɬɭɩɚɟɬ ɜ ɤɥɟɬɤɭ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɩɟɪɢɨɞɢɱɟɫɤɨɦɭ 
ɜɵɛɪɨɫɭ ɝɥɭɬɚɦɚɬɚ ɜ ɫɢɧɚɩɬɢɱɟɫɤɭɸ ɳɟɥɶ. ɗɬɨ ɩɨɞ-
ɬɜɟɪɠɞɚɟɬɫɹ ɤɥɢɧɢɱɟɫɤɢɦɢ ɞɚɧɧɵɦɢ: ɢɧɴɟɤɰɢɹ ɛɥɨ-
ɤɚɬɨɪɚ ɜɵɛɪɨɫɚ ɝɥɭɬɚɦɚɬɚ (Ȼɨɬɨɤɫ) ɨɛɥɟɝɱɚɟɬ ɫɢɦɩ-
ɬɨɦɵ ɦɢɝɪɟɧɢ. Ɉɫɧɨɜɧɵɦ ɛɟɥɤɨɦ ɩɪɢ ɫɥɢɹɧɢɢ ɫɨ-
ɞɟɪɠɚɳɢɯ ɧɟɣɪɨɦɟɞɢɚɬɨɪɵ ɜɢɡɢɤɭɥ ɫ ɦɟɦɛɪɚɧɨɣ ɹɜ-
ɥɹɟɬɫɹ SNAPқ5 (ɦɢɲɟɧɶ Ȼɨɬɨɤɫɚ). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɤɥɸɱɟɜɵɦ ɦɨɦɟɧɬɨɦ ɜ ɧɚɲɟɣ ɫɯɟɦɟ ɹɜɥɹɟɬɫɹ ɩɚɬɚɥɨ-
ɝɢɱɟɫɤɨɟ ɭɜɟɥɢɱɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɝɥɭɬɚɦɚɬɚ ɜ ɫɢ-
ɧɚɩɬɢɱɟɫɤɨɣ ɳɟɥɢ. 

ɉɨɜɵɲɟɧɧɵɣ ɜɵɛɪɨɫ ɝɥɭɬɚɦɚɬɚ ɚɤɬɢɜɢɪɭɟɬ 
NMөA ɪɟɰɟɩɬɨɪɵ ɧɚ ɩɨɫɬɫɢɧɚɩɬɢɱɟɫɤɢɯ ɧɟɣɪɨɧɚɯ, 
ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɜɵɛɪɨɫɭ ɤɚɥɢɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɤɥɟɬɤɢ 
ɢɡ ɜɧɭɬɪɢɤɥɟɬɨɱɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɢ ɜɯɨɞɭ ɤɚɥɶɰɢɹ 
ɜ ɤɥɟɬɤɭ. ȼɧɟɤɥɟɬɨɱɧɵɣ ɤɚɥɢɣ ɜɵɡɵɜɚɟɬ ɞɟɩɨɥɹɪɢɡɚ-
ɰɢɢ ɦɟɦɛɪɚɧɵ. Ƚɢɩɟɪɞɟɩɨɥɹɪɢɡɚɰɢɹ ɹɜɥɹɟɬɫɹ ɨɫɧɨ-

ɜɨɣ ɞɥɹ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɟɣɫɹ ɤɨɪɤɨ-
ɜɨɣ ɞɟɩɪɟɫɫɢɢ (SӨө) – ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɟɣɫɹ ɞɟɩɨɥɹ-
ɪɢɡɚɰɢɢ ɤɥɟɬɨɤ ɦɨɡɝɚ. Ⱥɭɪɚ, ɩɪɟɞɲɟɫɬɜɭɸɳɚɹ ɦɢɝ-
ɪɟɧɨɡɧɨɦɭ ɩɪɢɫɬɭɩɭ, ɹɜɥɹɟɬɫɹ ɫɥɟɞɫɬɜɢɟɦ ɪɚɫɩɪɨ-
ɫɬɪɚɧɹɸɳɟɣɫɹ ɤɨɪɤɨɜɨɣ ɞɟɩɪɟɫɫɢɢ. Ɍɚɤɠɟ ɜɵɛɪɨɫ 
ɤɚɥɢɹ ɩɪɢɜɨɞɢɬ ɤ ɜɚɡɨɤɨɧɫɬɢɪɢɤɰɢɢ ɛɥɢɠɚɣɲɢɯ ɫɨ-
ɫɭɞɨɜ. ȼɚɡɨɤɨɧɫɬɪɢɤɰɢɹ ɩɪɟɞɲɟɫɬɜɭɟɬ ɜɚɡɨɞɢɥɹɬɚ-
ɰɢɢ ɢ ɩɪɨɢɫɯɨɞɢɬ ɩɚɪɚɥɥɟɥɶɧɨ ɫ ɪɚɫɩɪɨɫɬɪɚɧɹɸ-
ɳɟɣɫɹ ɤɨɪɤɨɜɨɣ ɞɟɩɪɟɫɫɢɟɣ. ȼɧɭɬɪɢɤɥɟɬɨɱɧɵɣ ɤɚɥɶ-
ɰɢɣ ɜ ɩɨɫɬɫɢɧɚɩɬɢɱɟɫɤɢɯ ɧɟɣɪɨɧɚɯ ɚɤɬɢɜɢɪɭɟɬ ɫɢɧ-
ɬɟɡ ɚɪɚɯɢɞɨɧɨɜɨɣ ɤɢɫɥɨɬɵ, ɤɨɬɨɪɚɹ ɜɵɡɵɜɚɟɬ ɛɥɨ-
ɤɚɞɭ ɤɚɥɢɟɜɨɝɨ ɤɚɧɚɥɚ KӨNMAҚ, ɱɬɨ ɩɪɨɞɥɟɜɚɟɬ ɦɨ-
ɦɟɧɬ ɞɟɩɨɥɹɪɢɡɚɰɢɢ. ȼɧɭɬɪɢɤɥɟɬɨɱɧɵɣ ɤɚɥɶɰɢɣ ɱɟ-
ɪɟɡ ɤɚɥɶɦɨɞɭɥɢɧ ɚɤɬɢɜɢɪɭɟɬ ɧɟɣɪɨɧɚɥɶɧɭɸ NO ɫɢɧ-
ɬɚɡɭ (NOSҚ), ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɩɪɨɢɫɯɨɞɢɬ ɚɤɬɢɜɚɰɢɹ 
ɫɢɧɬɟɡɚ ɨɤɫɢɞɚ ɚɡɨɬɚ (NO) – ɫɢɥɶɧɨɝɨ ɜɚɡɨɞɢɥɹɬɨɪɚ. 
Ɍɚɤɠɟ ɚɤɬɢɜɢɪɭɟɬɫɹ ɫɢɧɬɟɡ ɢ ɜɵɛɪɨɫ ɨɫɧɨɜɧɨɝɨ ɜɚɡɨ-
ɞɢɥɹɬɨɪɚ ɢ ɧɟɣɪɨɦɟɞɢɚɬɨɪɚ ɛɨɥɢ – ӨGRP. ɗɬɨɬ 
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ɧɟɣɪɨɩɟɩɬɢɞ ɢ ɩɪɢɜɨɞɢɬ ɤ ɨɫɧɨɜɧɵɦ ɩɚɬɨɥɨɝɢɱɟ-
ɫɤɢɦ ɩɪɨɰɟɫɫɚɦ ɩɪɢ ɦɢɝɪɟɧɨɡɧɨɣ ɚɬɚɤɢ – ɜɚɡɨɞɢɥɹ-
ɰɢɹ ɫɨɫɭɞɨɜ ɢ ɛɨɥɶ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚɦɢ ɜɩɟɪɜɵɟ ɩɨɫɬɪɨɟɧɚ ɦɨ-
ɞɟɥɶ ɫɢɝɧɚɥɶɧɵɯ ɩɭɬɟɣ, ɜɟɞɭɳɢɯ ɤ ɪɚɡɜɢɬɢɸ ɫɟɦɟɣ-
ɧɨɣ ɝɟɦɢɩɥɟɝɢɱɟɫɤɨɣ ɦɢɝɪɟɧɢ I ɬɢɩɚ. Ⱦɚɧɧɚɹ ɦɨɞɟɥɶ 
ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɤɚɤ ɨɬɩɪɚɜɧɚɹ ɬɨɱɤɚ ɞɥɹ 
ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɫɢɝɧɚɥɶɧɵɯ ɩɭɬɟɣ ɨɛɵɱɧɨɣ ɦɢɝɪɟɧɢ. 
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