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Grechanina E.Ya., Ukrainian Institute of Clinical Genetics of Kh.N.M.U., 

Kharkiv Specialized Medical Genetic Centre,

member - correspondent of NAMS of Ukraine, Professor,

Doctor of medical Sciences

ɋranТomОtapСвsОal НвsplasТa (ANKH-Gen ɫ .1124-1126del 

in accordance with NCBI NM_054027.4, ATG=+1) 

(p.Ser375del, Htzg) against the background of mild 

homocystinuria (MTHFR 677 TT), MTR 2756 GG, MTRR 

66AG, PAI -675 (5G/4G), AGT II 235 TT polymorphisms.

Epigenetic disease?

Abstract: Genetic heterogeneity and clinical polymorphism of hereditary 

diseases are now becoming increasingly important in specifying the diagnosis, 

hampering its effectiveness. Advances in molecular genetics have opened the way to 

personalized characterization of genetically heterogeneous forms of diseases. 

Among the many factors that determine the genomic human health, epigenetic status 

is becoming increasingly important. The numerous works of native and foreign 

authors are dedicated to his study. P. Medawar’s quotation that "genetics proposes, 

epigenetics disposes." And that, perhaps, reflects the true state of affairs. Methylation 

is considered as a key modifier of the genome and this was the basis for deepening 

interest in the folate-methionine cycle, which is closely associated with methylation. 

D. Papachristodoulou et al. (2014) in the book "Biochemistry and Molecular Biology" 

described in a concise way the medical effect of folate deficiency (Medical effects of 

folate deficiencies), a well-studied in the world. In this light, our study aims to 

examine the role of folate deficiency in the clinical manifestation of monogenic 

diseases caused by “point” mutations. 

In this work, the observation of craniometaphyseal dysplasia (CMD) in 

combination with mild homocystinuria and several polymorphic genes associated 

with folate deficiency is shown. This is the first in literature that is unique in the 

degree of severity of the clinical manifestations of a severe form of the syndrome.

Keywords: craniometaphyseal dysplasia, mild homocystinuria, polymo-

rphisms, folate deficiency, syntropy phenomenon.
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Гречɚнинɚ Е.ə., Уɤɪаɢɧɫɤɢɣ ɢɧɫɬɢɬɭɬ ɤɥɢɧɢɱɟɫɤɨɣ ɝɟɧɟɬɢɤɢ ХɇɆУ
Хаɪɶɤɨɜɫɤɢɣ ɫɩɟɰɢаɥɢɡɢɪɨɜаɧɧɵɣ ɦɟɞɢɤɨ-ɝɟɧɟɬɢɱɟɫɤɢɣ ɰɟɧɬɪ,

ɱɥ.-ɤɨɪɪɟɫɩɨɧɞɟɧɬ ɇАɆɇУ, ɩɪɨɮɟɫɫɨɪ, ɞɨɤɬɨɪ ɦɟɞɢɰɢɧɫɤɢɯ ɧаɭɤ 

Кɪɚɧɢɨɦɟɬɚɮɢɡɚɪɧɚɹ ɞɢɫɩɥɚɡɢɹ (ANKH-Gen ɫ.1124-

1126del ɜ ɫɨɨɬɜɟɬɫɜɢɢ ɫ NCBI NM_054027.4, ATG=+1) 

(p.Ser375del, Htzg) ɧɚ ɮɨɧɟ ɥɟɝɤɨɣ ɝɨɦɨɰɢɫɬɢɧɭɪɢɢ 
(MTHFR 677 TT), ɩɨɥɢɦɨɪɮɢɡɦɨɜ MTR 2756 GG, MTRR

66AG, PAI -675 (5G/4G), AGT II 235 TT. Эɩɢɝɟɧɟɬɢɱɟɫɤɚɹ 
ɛɨɥɟɡɧɶ? 

Аɧɧɨɬɚɰɢɹ. Ƚɟɧɟɬɢɱɟɫɤɚɹ ɝɟɬɟɪɨɝɟɧɧɨɫɬɶ ɢ ɤɥɢɧɢɱɟɫɤɢɣ ɩɨɥɢɦɨɪɮɢɡɦ 
ɧɚɫɥɟɞɫɬɜɟɧɧɨɣ ɩɚɬɨɥɨɝɢɢ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢɨɛɪɟɬɚɟɬ ɜɫɟ ɛɨɥɶɲɟɟ 
ɡɧɚɱɟɧɢɟ ɜ ɭɬɨɱɧɹɸɳɟɣ ɞɢɚɝɧɨɫɬɢɤɟ, ɡɚɬɪɭɞɧɹɹ ɟɟ ɷɮɮɟɤɬɢɜɧɨɫɬɶ. ɍɫɩɟɯɢ 
ɦɨɥɟɤɭɥɹɪɧɨɣ ɝɟɧɟɬɢɤɢ ɨɬɤɪɵɥɢ ɩɭɬɶ ɤ ɩɟɪɫɨɧɚɥɢɡɢɪɨɜɚɧɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ 
ɝɟɧɟɬɢɱɟɫɤɢ ɝɟɬɟɪɨɝɟɧɧɵɯ ɮɨɪɦ ɛɨɥɟɡɧɟɣ. ɋɪɟɞɢ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, 
ɨɩɪɟɞɟɥɹɸɳɢɯ ɝɟɧɨɦɧɨɟ ɡɞɨɪɨɜɶɟ ɱɟɥɨɜɟɤɚ, ɜɫɟ ɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ 
ɩɪɢɨɛɪɟɬɚɟɬ ɷɩɢɝɟɧɟɬɢɱɟɫɤɢɣ ɫɬɚɬɭɫ. ȿɝɨ ɢɫɫɥɟɞɨɜɚɧɢɸ ɩɨɫɜɹɳɟɧɵ 
ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɪɚɛɨɬɵ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɢ ɡɚɪɭɛɟɠɧɵɯ ɚɜɬɨɪɨɜ. ɍɬɜɟɪɠɞɟɧɢɟ 
Ɇɟɞɚɜɚɪɚ ɉ. ɨ ɬɨɦ, ɱɬɨ «ɝɟɧɟɬɢɤɚ ɩɪɟɞɩɨɥɚɝɚɟɬ, ɚ ɷɩɢɝɟɧɟɬɢɤɚ ɪɚɫɩɨɥɨɝɚɟɬ» 
ɨɬɪɚɠɚɟɬ ɢɫɬɢɧɧɨɟ ɩɨɥɨɠɟɧɢɟ ɞɟɥ ɜ ɭɬɨɱɧɹɸɳɟɣ ɞɢɚɝɧɨɫɬɢɤɟ. Ɇɟɬɢɥɢɪɨɜɚɧɢɟ 
ɩɪɢɡɧɚɧɨ ɨɫɧɨɜɧɵɦ ɦɨɞɢɮɢɤɚɬɨɪɨɦ ɝɟɧɨɦɚ ɢ ɷɬɨ ɞɚɥɨ ɨɫɧɨɜɚɧɢɟ ɭɝɥɭɛɢɬɶ 
ɢɧɬɟɪɟɫ ɤ ɮɨɥɚɬɧɨ-ɦɟɬɢɨɧɢɧɨɜɨɦɭ ɰɢɤɥɭ, ɤɨɬɨɪɵɣ ɫɚɦɵɦ ɬɟɫɧɵɦ ɨɛɪɚɡɨɦ 
ɫɜɹɡɚɧ ɫ ɦɟɬɢɥɢɪɨɜɚɧɢɟɦ. D. Papachristodoulou et al. (2014) ɜ ɦɨɧɨɝɪɚɮɢɢ 
«Ȼɢɨɯɢɦɢɹ ɢ ɦɨɥɟɤɭɥɹɪɧɚɹ ɛɢɨɥɨɝɢɹ» ɥɚɤɨɧɢɱɧɨ ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɥ 
ɦɟɞɢɰɢɧɫɤɢɣ ɟɮɮɟɤɬ ɞɟɮɢɰɢɬɚ ɮɨɥɚɬɨɜ (Medical effects of folate deficiencies), 

ɯɨɪɨɲɨ ɢɡɭɱɟɧɧɵɣ ɜ ɦɢɪɟ. ȼ ɷɬɨɦ ɫɜɟɬɟ ɧɚɲɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɧɚɩɪɚɜɥɟɧɨ ɧɚ 
ɢɡɭɱɟɧɢɟ ɪɨɥɢ ɞɟɮɢɰɢɬɚ ɮɨɥɚɬɨɜ ɜ ɤɥɢɧɢɱɟɫɤɨɦ ɩɪɨɹɜɥɟɧɢɢ ɦɨɧɨɝɟɧɧɵɯ 
ɛɨɥɟɡɧɟɣ, ɜɵɡɜɚɧɧɵɯ «ɬɨɱɤɨɜɵɦɢ» ɦɭɬɚɰɢɹɦɢ. 

ȼ ɪɚɛɨɬɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚɛɥɸɞɟɧɢɟ ɤɪɚɧɢɨɦɟɬɚɮɢɡɚɪɧɨɣ ɞɢɫɩɥɚɡɢɢ 
(ɄɆȾ) ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɦɹɝɤɨɣ ɝɨɦɨɰɢɫɬɢɧɭɪɢɟɣ ɢ ɧɟɫɤɨɥɶɤɢɦɢ ɩɨɥɢɦɨɪɮɧɵɦɢ 
ɝɟɧɚɦɢ, ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɦɢ ɫ ɞɟɮɢɰɢɬɨɦ ɮɨɥɚɬɨɜ. ɗɬɨ ɭɧɢɤɚɥɶɧɨɟ ɩɨ ɫɬɟɩɟɧɢ 
ɜɵɪɚɠɟɧɧɨɫɬɢ ɤɥɢɧɢɱɟɫɤɢɯ ɩɪɨɹɜɥɟɧɢɣ ɬɹɠɟɥɨɣ ɮɨɪɦɵ ɞɚɧɧɨɝɨ ɫɢɧɞɪɨɦɚ, 
ɧɚɛɥɸɞɟɧɢɟ.

Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: Ʉɪɚɧɢɨɦɟɬɚɮɢɡɚɪɧɚɹ ɞɢɫɩɥɚɡɢɹ, ɥɟɝɤɚɹ ɝɨɦɨ-

ɰɢɫɬɢɧɭɪɢɹ, ɩɨɥɢɦɨɪɮɢɡɦɵ, ɞɟɮɢɰɢɬ ɮɨɥɚɬɨɜ, ɮɟɧɨɦɟɧ ɫɢɧɬɪɨɩɢɢ.

ɉɨɫɬɚɧɨɜɤɚ ɩɪɨɛɥɟɦɵ ɢ ɟɟ ɡɧɚɱɟɧɢɟ. ȼ ɩɪɨɰɟɫɫɟ ɭɬɨɱɧɹɸɳɟɣ 
ɞɢɚɝɧɨɫɬɢɤɢ ɧɚɫɥɟɞɫɬɜɟɧɧɨɣ ɩɚɬɨɥɨɝɢɢ ɦɵ ɜɫɟ ɱɚɳɟ ɜɫɬɪɟɱɚɟɦɫɹ ɫ ɮɟɧɨɦɟɧɨɦ 
ɫɨɱɟɬɚɧɢɹ ɤɥɢɧɢɱɟɫɤɢɯ ɩɪɨɹɜɥɟɧɢɣ ɝɟɧɧɵɯ («ɬɨɱɤɨɜɵɯ») ɦɭɬɚɰɢɣ ɢ ɷɩɢɦɭɬɚɰɢɣ. 
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ɉɨɷɬɨɦɭ ɬɚɤɢɟ ɩɨɧɹɬɢɹ ɤɚɤ ɷɩɢɝɟɧɨɦ (ɫɨɜɨɤɭɩɧɨɫɬɶ ɜɫɟɯ ɷɩɢɝɟɧɟɬɢɱɟɫɤɢɯ 
ɦɚɪɤɟɪɨɜ, ɤɨɬɨɪɵɟ ɥɟɠɚɬ ɜ ɨɫɧɨɜɟ ɝɟɧɧɨɣ ɷɤɫɩɪɟɫɫɢɢ), ɦɨɞɢɮɢɤɚɰɢɢ 
(ɷɩɢɦɭɬɚɰɢɢ ɢɥɢ ɧɚɩɪɚɜɥɟɧɧɵɟ ɚɞɚɩɬɢɜɧɵɟ ɢɡɦɟɧɟɧɢɹ), ɦɟɬɢɥɢɪɨɜɚɧɢɟ 
ɰɢɬɨɡɢɧɨɜɵɯ ɨɫɬɪɨɜɤɨɜ, ɤɨɬɨɪɨɟ ɩɪɢɜɨɞɢɬ ɤ ɜɵɤɥɸɱɟɧɢɸ ɝɟɧɨɜ, 
ɚɰɟɬɢɥɢɪɨɜɚɧɢɸ ɝɢɫɬɨɧɨɜ, ɜɯɨɞɹɬ ɜ ɩɪɚɤɬɢɤɭ ɤɥɢɧɢɱɟɫɤɨɝɨ ɝɟɧɟɬɢɤɚ.

«ɗɩɢɝɟɧɟɬɢɤɚ-ɧɚɭɤɚ ɨ ɧɚɫɥɟɞɭɟɦɵɯ ɫɜɨɣɫɬɜɚɯ ɨɪɝɚɧɢɡɦɚ, ɤɨɬɨɪɵɟ ɧɟ 
ɫɜɹɡɚɧɵ ɫ ɢɡɦɟɧɟɧɢɟɦ ɫɨɛɫɬɜɟɧɧɨ ɧɭɤɥɟɨɬɢɞɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ȾɇɄ ɢ 
ɦɨɝɭɬ ɛɵɬɶ ɧɟ ɩɪɹɦɨ, ɚ ɨɩɨɫɪɟɞɨɜɚɧɧɨ ɡɚɤɨɞɢɪɨɜɚɧɵ ɜ ɝɟɧɨɦɟ. 
ɗɩɢɝɟɧɟɬɢɱɟɫɤɢɦɢ ɦɟɯɚɧɢɡɦɚɦɢ ɹɜɥɹɸɬɫɹ: ɷɧɡɢɦɚɬɢɱɟɫɤɨɟ ɦɟɬɢɥɢɪɨɜɚɧɢɟ 
ȾɇɄ, ɝɢɫɬɨɧɨɜɵɣ ɤɨɞ (ɷɧɡɢɦɚɬɢɱɟɫɤɢɟ ɦɨɞɢɮɢɤɚɰɢɢ ɝɢɫɬɨɧɨɜ –

ɚɰɟɬɢɥɢɪɨɜɚɧɢɟ, ɦɟɬɢɥɢɪɨɜɚɧɢɟ, ɮɨɫɮɨɪɢɥɢɪɨɜɚɧɢɟ, ɭɛɢɤɜɢɬɢɧɢɪɨɜɚɧɢɟ) ɢ 
ɡɚɦɚɥɱɢɜɚɧɢɟ ɝɟɧɨɜ ɦɚɥɵɦɢ ɊɇɄ (miRNA, siRNA), ɜɫɟ ɨɧɢ ɫɜɹɡɚɧɵ  ɫ 
ɢɡɦɟɧɟɧɢɟɦ ɫɬɪɭɤɬɭɪɧɨɣ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɯɪɨɦɚɬɢɧɚ». ɗɬɨ 
ɭɬɜɟɪɠɞɟɧɢɟ ȼɚɧɸɲɢɧɚ Ȼ.Ɏ. (2013), ɨɞɧɨɝɨ ɢɡ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ ɷɩɢɝɟɧɟɬɢɤɢ ɤɚɤ 
ɧɚɭɤɢ, ɤɚɤ ɧɟɥɶɡɹ ɛɨɥɟɟ ɹɪɤɨ ɨɬɪɚɠɚɟɬ ɫɭɳɧɨɫɬɶ ɢɡɦɟɧɢɜɲɢɯɫɹ ɛɨɥɟɡɧɟɣ 
ɱɟɥɨɜɟɤɚ ɢ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɧɚɫɥɟɞɫɬɜɟɧɧɵɯ.

ɋ ɩɨɡɢɰɢɢ ɫɟɝɨɞɧɹɲɧɢɯ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɦɟɬɢɥɢɪɨɜɚɧɢɟ ȾɇɄ 
ɤɨɧɬɪɨɥɢɪɭɟɬ ɜɫɟ ɝɟɧɟɬɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ, ɟɝɨ ɧɚɪɭɲɟɧɢɟ ɩɚɪɚɥɥɟɥɶɧɨ ɫ 
ɢɡɦɟɧɟɧɢɹɦɢ ɞɪɭɝɢɯ ɷɩɢɝɟɧɟɬɢɱɟɫɤɢɯ  ɦɨɞɢɮɢɤɚɬɨɪɨɜ  ɧɟ ɬɨɥɶɤɨ ɩɪɢɜɨɞɹɬ ɤ 
ɪɚɡɜɢɬɢɸ ɪɚɤɚ, ɞɢɚɛɟɬɚ, ɚɫɬɦɵ, ɬɹɠɟɥɵɯ ɧɟɜɪɨɥɨɝɢɱɟɫɤɢɯ ɢ ɩɫɢɯɢɱɟɫɤɢɯ 
ɪɚɫɫɬɪɨɣɫɬɜ, ɨ ɱɟɦ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɦɢɪɨɜɨɣ ɨɩɵɬ, ɧɨ ɢ ɩɨ ɧɚɲɟɦɭ ɫɤɪɨɦɧɨɦɭ 
ɨɩɵɬɭ ɧɚɤɥɚɞɵɜɚɟɬ ɨɬɩɟɱɚɬɨɤ ɧɚ ɤɥɢɧɢɱɟɫɤɢɟ ɩɪɨɹɜɥɟɧɢɹ ɧɚɫɥɟɞɫɬɜɟɧɧɨɣ 
ɩɚɬɨɥɨɝɢɢ, ɜɥɢɹɹ ɧɚ  ɢɯ ɝɟɧɟɬɢɱɟɫɤɭɸ ɝɟɬɟɪɨɝɟɧɧɨɫɬɶ ɢ ɤɥɢɧɢɱɟɫɤɢɣ 
ɩɨɥɢɦɨɪɮɢɡɦ. ɇɟɥɶɡɹ ɧɟ ɫɨɝɥɚɫɢɬɶɫɹ H. Y. Zoghbi ɢ A. Beaudet (2010), ɱɬɨ 
«ɢɡɭɱɟɧɢɟ ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɣ ɝɟɧɨɬɢɩɚ ɢ ɮɟɧɨɬɢɩɚ ɛɪɨɫɚɟɬ ɜɵɡɨɜ ɤɥɢɧɢɰɢɫɬɚɦ 
ɢ ɢɫɫɥɟɞɨɜɚɬɟɥɹɦ, ɩɨɫɤɨɥɶɤɭ ɧɟɤɨɬɨɪɵɟ ɧɚɛɥɸɞɟɧɢɹ ɧɟ ɬɚɤ ɩɪɨɫɬɨ ɩɨɞɞɚɸɬɫɹ 
ɨɛɴɹɫɧɟɧɢɸ». ɂɡɭɱɟɧɢɟ ɫɥɭɱɚɟɜ ɪɟɞɤɢɯ ɧɚɫɥɟɞɫɬɜɟɧɧɵɯ ɛɨɥɟɡɧɟɣ 
ɩɪɢɨɬɤɪɵɜɚɟɬ ɪɨɥɶ ɷɩɢɝɟɧɨɦɚ.

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɦɟɬɢɥɢɪɨɜɚɧɢɟ ȾɇɄ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɚɣɬ-

ɫɩɟɰɢɮɢɱɟɫɤɢɦɢ ɮɟɪɦɟɧɬɚɦɢ – ɰɢɬɨɡɢɧɨɜɵɦɢ ȾɇɄ – ɦɟɬɢɥɬɪɚɧɫɮɟɪɚɡɨɣ ɢ 
ɩɪɢɜɨɞɢɬ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɜ ɧɟɣ m5ɋ (ɨɫɬɚɬɤɨɜ 5-ɦɟɬɢɥɰɢɬɨɡɢɧɨɜ), ɱɬɨ 
ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ȾɇɄ ɫ ɪɚɡɧɵɦɢ ɛɟɥɤɚɦɢ. ɉɪɢ ɷɬɨɦ 
ɦɟɬɢɥɢɪɨɜɚɧɢɟ ɢɝɪɚɟɬ ɞɜɨɣɧɭɸ ɪɨɥɶ: ɢɥɢ ɛɥɨɤɢɪɭɟɬ ɫɜɹɡɵɜɚɟɧɢɟ ȾɇɄ ɫ ɬɚɤɢɦɢ 
ɛɟɥɤɚɦɢ ɢ ɬɟɦ ɫɚɦɵɦ ɩɪɟɩɹɬɫɬɜɭɟɬ ɬɪɚɧɫɤɪɢɩɰɢɢ ɝɟɧɨɜ, ɢɥɢ  ɹɜɥɹɟɬɫɹ 
ɨɛɹɡɚɬɟɥɶɧɵɦ ɭɫɥɨɜɢɟɦ ɞɥɹ ɫɜɹɡɵɜɚɧɢɹ ɛɟɥɤɨɜ, ɬ.ɟ. ɦɟɬɢɥɢɪɨɜɚɧɢɟ ȾɇɄ 
ɢɝɪɚɟɬ ɩɨɡɢɬɢɜɧɭɸ, ɬɚɤ ɢ ɧɟɝɚɬɢɜɧɭɸ ɪɨɥɶ ɜ ɝɟɧɧɨɣ ɚɤɬɢɜɧɨɫɬɢ. Ⱥɜɬɨɪɵ 
ɩɪɢɜɨɞɹɬ ɤɥɚɫɫɢɮɢɤɚɰɢɸ ɷɩɢɝɟɧɟɬɢɱɟɫɤɢɯ ɛɨɥɟɡɧɟɣ, ɤɨɬɨɪɚɹ ɜɤɥɸɱɚɟɬ ɛɨɥɟɡɧɢ 
ɝɟɧɨɦɧɨɝɨ ɢɦɩɪɢɧɬɢɧɝɚ (ɫɟɫɬɪɢɧɫɤɢɟ ɫɢɧɞɪɨɦɵ: ɉɪɚɞɟɪɚ – ɍɢɥɥɢ ɢ 
Ⱥɧɝɟɥɶɦɚɧɚ; Ȼɟɤɜɢɬɚ–ȼɢɞɟɦɚɧɚ, ɋɢɥɶɜɟɪɚ–Ɋɚɫɫɟɥɚ, ɩɫɟɜɞɨ–ɝɢɩɨ-

ɩɚɪɚɬɢɪɨɢɞɢɡɦ). ȼ ɷɬɭ ɠɟ ɝɪɭɩɩɭ ɛɨɥɟɡɧɟɣ ɚɜɬɨɪɵ ɨɬɧɨɫɹɬ ɧɚɪɭɲɟɧɢɹ, 
ɜɥɢɹɸɳɢɟ ɧɚ ɫɬɪɭɤɬɭɪɭ ɯɪɨɦɚɬɢɧɚ ɜ trans-ɤɨɧɮɢɝɭɪɚɰɢɢ (ɫɢɧɞɪɨɦɵ 
Ɋɭɛɢɧɲɬɟɣɧɚ-Ɍɚɣɛɢ, Ɋɟɬɬɚ, ɫɰɟɩɥɟɧɧɚɹ ɫ ɏ-ɯɪɨɦɨɫɨɦɨɣ, ɚɥɶɮɚ-ɬɚɥɚɫɫɟɦɢɹ, 
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ɫɨɩɪɨɜɨɠɞɚɸɳɚɹɫɹ ɭɦɫɬɜɟɧɧɨɣ ɨɬɫɬɚɥɨɫɬɶɸ; ɫɢɧɞɪɨɦ ɢɦɦɭɧɨɞɟɮɢɰɢɬɚ, 
ɧɟɫɬɚɛɢɥɶɧɨɫɬɢ ɰɟɧɬɪɨɦɟɪɧɨɝɨ ɭɱɚɫɬɤɚ ɢ ɥɢɰɟɜɵɯ ɚɧɨɦɚɥɢɣ; 
ɫɩɨɧɞɢɥɨɷɩɢɮɢɡɚɪɧɚɹ ɞɢɫɩɥɚɡɢɹ ɒɢɦɤɟ; ɞɟɮɢɰɢɬ ɦɟɬɢɥɟɧɬɟɬɪɚɝɢɞɪɨɮɨɥɚɬ 
ɪɟɞɭɤɬɚɡɵ (MTHFR)) ɢ ɪɚɫɫɬɪɨɣɫɬɜɚ, ɜɥɢɹɸɳɢɟ ɧɚ ɫɬɪɭɤɬɭɪɭ ɯɪɨɦɚɬɢɧɚ ɜ cis-

ɤɨɧɮɢɝɭɪɚɰɢɢ (αδβ- ɢ δβ-ɬɚɥɚɫɫɟɦɢɹ, ɫɢɧɞɪɨɦ ɥɨɦɤɨɣ ɏ-ɯɪɨɦɨɫɨɦɵ, ɩɥɟɱɟ–

ɥɨɩɚɬɨɱɧɨ-ɥɢɰɟɜɚɹ ɦɢɨɩɚɬɢɹ,). Ɉɬɧɟɫɟɧɢɟ ɞɟɮɢɰɢɬɚ ɦɟɬɢɥɟɧ–ɬɟɬɪɚ-

ɝɢɞɪɨɮɨɥɚɬ ɪɟɞɭɤɬɚɡɵ ɜ ɤɚɬɟɝɨɪɢɸ ɷɩɢɝɟɧɟɬɢɱɟɫɤɢɯ ɛɨɥɟɡɧɟɣ ɩɨɡɜɨɥɢɥɨ ɧɚɦ 
ɩɨɞɨɣɬɢ ɤ ɨɰɟɧɤɟ ɚɫɫɨɰɢɚɰɢɢ ɩɨɥɢɦɨɪɮɢɡɦɨɜ ɤɥɸɱɟɜɨɝɨ ɮɟɪɦɟɧɬɚ ɮɨɥɚɬɧɨɝɨ 
ɰɢɤɥɚ - MTHFR ɫ ɦɧɨɝɢɦɢ ɦɨɧɨɝɟɧɧɵɦɢ ɡɚɛɨɥɟɜɚɧɢɹɦɢ, ɜɵɹɜɥɟɧɧɵɦɢ ɧɚɦɢ ɜ 
ɩɪɨɰɟɫɫɟ ɫɟɥɟɤɬɢɜɧɨɝɨ ɫɤɪɢɧɢɧɝɚ ɛɨɥɶɧɵɯ, ɫ ɩɨɞɨɡɪɟɧɢɟɦ ɧɚ ɧɚɫɥɟɞɫɬɜɟɧɧɭɸ 
ɩɚɬɨɥɨɝɢɸ. ɉɪɟɞɫɬɚɜɥɟɧɧɨɟ ɧɚɛɥɸɞɟɧɢɟ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ 7691 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɥɢɦɨɪɮɧɵɯ ɜɚɪɢɚɧɬɨɜ ɝɟɧɨɜ ɮɟɪɦɟɧɬɨɜ ɮɨɥɚɬɧɨɝɨ ɰɢɤɥɚ, 
ɩɪɨɜɟɞɟɧɧɵɯ ɧɚɦɢ ɜ 2008-2014 ɝɝ., ɤɚɫɚɟɬɫɹ ɪɟɞɤɨɝɨ ɧɚɫɥɟɞɫɬɜɟɧɧɨɝɨ 
ɡɚɛɨɥɟɜɚɧɢɹ–ɤɪɚɧɢɨɦɟɬɚɮɢɡɚɪɧɨɣ ɞɢɫɩɥɚɡɢɢ. 

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜɚɠɧɟɣɲɢɦɢ ɮɚɤɬɨɪɚɦɢ, ɤɨɬɨɪɵɟ ɧɚɪɭɲɚɸɬ ɷɩɢɝɟɧɟɡ, 
ɹɜɥɹɸɬɫɹ ɜɧɟɲɧɟɫɪɟɞɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ – ɩɢɬɚɧɢɟ, ɢɧɮɟɤɰɢɢ, ɫɬɪɟɫɫ, ɬɪɚɜɦɵ, 
ɤɭɪɟɧɢɟ. Ⱥ ɝɥɚɜɧɨɣ ɷɩɢɝɟɧɟɬɢɱɟɫɤɨɣ ɦɟɬɤɨɣ ɢ ɤɥɸɱɟɜɨɣ ɪɟɚɤɰɢɟɣ ɷɩɢɝɟɧɟɡɚ 
ɹɜɥɹɟɬɫɹ, ɩɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭ Allis C.D. (2010), ɦɟɬɢɥɢɪɨɜɚɧɢɟ. ɉɨɫɤɨɥɶɤɭ 
ɦɟɬɢɨɧɢɧ ɹɜɥɹɟɬɫɹ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɞɨɧɨɪɨɦ ɦɟɬɢɥɶɧɵɯ ɝɪɭɩɩ, ɜɨɜɥɟɱɟɧɧɨɫɬɶ 
ɮɨɥɚɬɧɨ-ɦɟɬɢɨɧɢɧɨɜɨɝɨ ɰɢɤɥɚ ɜ ɩɚɬɨɝɟɧɟɡ ɦɧɨɝɢɯ ɧɚɫɥɟɞɫɬɜɟɧɧɵɯ 
ɡɚɛɨɥɟɜɚɧɢɣ ɩɨɞɬɜɟɪɠɞɟɧɨ ɦɧɨɝɨɱɢɫɥɟɧɧɵɦɢ ɢɫɫɥɟɞɨɜɚɬɟɥɹɦɢ. Ɇɟɯɚɧɢɡɦ 
ɬɚɤɨɝɨ ɜɥɢɹɧɢɹ ɜɫɟ ɟɳɟ ɨɫɬɚɟɬɫɹ ɧɟɹɫɧɵɦ ɢ ɬɪɟɛɭɟɬ ɞɚɥɶɧɟɣɲɟɝɨ ɢɡɭɱɟɧɢɹ. ɉɨ 
ɞɚɧɧɵɦ D. Papachristodoulou et al. (2014) ɞɟɮɢɰɢɬ ɮɨɥɚɬɨɜ ɜɨ ɜɪɟɦɹ 
ɛɟɪɟɦɟɧɧɨɫɬɢ ɚɫɫɨɰɢɢɪɨɜɚɧ ɫ ɩɚɬɨɥɨɝɢɟɣ ɐɇɋ. Ɏɨɥɚɬ ɹɜɥɹɟɬɫɹ ɧɟ ɬɨɥɶɤɨ 
ɧɨɫɢɬɟɥɟɦ ɝɪɭɩɩ ɮɨɪɦɢɥɚ ɢ ɦɟɬɢɥɟɧɚ. Ɉɧ ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶ ɨɩɪɟɞɟɥɟɧɧɨɟ 
ɱɢɫɥɨ ɞɪɭɝɢɯ ɨɞɧɨɭɝɥɟɪɨɞɧɵɯ ɝɪɭɩɩ ɪɚɡɥɢɱɧɨɣ ɫɬɟɩɟɧɢ ɨɤɢɫɥɟɧɢɹ. Ʉɨɝɞɚ N5, 

N10- ɦɟɬɢɥɟɧ FH4 ɩɪɟɨɛɪɚɡɨɜɵɜɚɟɬɫɹ ɜ N5 -ɦɟɬɢɥ FH4, ɟɞɢɧɫɬɜɟɧɧɵɦ ɩɭɬɟɦ 
ɜɟɪɧɭɬɶ ɮɨɥɚɬ ɜ ɩɪɨɢɡɜɨɞɧɵɟ FH4 ɹɜɥɹɟɬɫɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɦɟɬɢɥɶɧɨɣ 
ɝɪɭɩɩɵ ɜ ɝɨɦɨɰɢɫɬɟɢɧ ɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɟɟ ɜ ɦɟɬɢɨɧɢɧ, ɞɥɹ ɱɟɝɨ ɧɟɨɛɯɨɞɢɦ 
ɤɨɷɧɡɢɦ, ɩɨɥɭɱɟɧɧɵɣ ɢɡ ɜɢɬɚɦɢɧɚ ȼ12. ɗɬɚ ɪɟɚɤɰɢɹ ɤɚɬɚɥɢɡɢɪɭɟɬɫɹ 
ɦɟɬɢɨɧɢɧɫɢɧɬɚɡɨɣ. Ⱥɜɬɨɪɵ ɩɨɞɱɟɪɤɢɜɚɸɬ, ɱɬɨ ɞɟɮɢɰɢɬ ȼ12 ɦɨɠɟɬ ɜɵɡɜɚɬɶ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɣ ɞɟɮɢɰɢɬ ɮɨɥɚɬɚ, ɮɨɥɚɬ ɛɭɞɟɬ «ɡɚɯɜɚɱɟɧ» ɜ ɦɟɬɢɥɢɪɨɜɚɧɧɨɣ 
ɮɨɪɦɟ ɢ ɧɟ ɫɦɨɠɟɬ ɜɟɪɧɭɬɶɫɹ ɜ ɩɭɥ  FH4 (ɬɟɬɪɚɝɢɞɪɨɮɨɥɚɬɚ) ɞɥɹ ɩɨɜɬɨɪɧɨɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢ ɞɪɭɝɢɯ ɪɟɚɤɰɢɹɯ ɩɪɢ ɫɢɧɬɟɡɟ ɧɭɤɥɟɨɬɢɞɨɜ. ɗɬɨ ɜɫɟɝɨ ɥɢɲɶ 
ɱɚɫɬɶ ɪɚɛɨɬɵ ɮɨɥɚɬɧɨɝɨ ɰɢɤɥɚ ɩɪɢ ɫɢɧɬɟɡɟ ɧɭɤɥɟɨɬɢɞɨɜ, ɧɨ ɞɚɠɟ ɷɬɨ 
ɭɬɜɟɪɠɞɟɧɢɟ ɩɨɞɱɟɪɤɢɜɚɟɬ ɜɚɠɧɨɫɬɶ ɞɟɮɢɰɢɬɚ ɮɟɪɦɟɧɬɨɜ ɮɨɥɚɬɧɨɝɨ ɰɢɤɥɚ ɜ 
ɫɢɧɬɟɡɟ ȾɇɄ. Ʌɨɝɢɱɧɵɦ, ɫ ɧɚɲɟɣ ɬɨɱɤɢ ɡɪɟɧɢɹ, ɹɜɥɹɟɬɫɹ ɞɚɥɶɧɟɣɲɢɣ ɩɨɢɫɤ 
ɦɟɯɚɧɢɡɦɨɜ ɜɨɜɥɟɱɟɧɧɨɫɬɢ ɮɨɥɚɬɧɨ-ɦɟɬɢɨɧɢɧɨɜɨɝɨ ɰɢɤɥɚ ɜ ɮɨɪɦɢɪɨɜɚɧɢɟ 
ɝɟɧɟɬɢɱɟɫɤɢ ɝɟɬɟɪɨɝɟɧɧɵɯ ɮɨɪɦ ɧɚɫɥɟɞɫɬɜɟɧɧɨɣ ɩɚɬɨɥɨɝɢɢ.

ɉɪɟɞɫɬɚɜɥɟɧɨ ɧɚɛɥɸɞɟɧɢɟ ɬɹɠɟɥɨɝɨ ɫɥɭɱɚɹ ɤɪɚɧɨɢɦɟɬɚɮɢɡɚɪɧɨɣ 
ɞɢɫɩɥɚɡɢɢ, ɩɨɞɬɜɟɪɠɞɟɧɧɨɣ ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɢɦ ɢɫɫɥɟɞɨɜɚɧɢɟɦ 
(ɦɭɬɚɰɢɹ) (ANKH-Gen ɫ.1124-1126del ɜ ɫɨɨɬɜɟɬɫɜɢɢ ɫ NCBI NM_054027.4, 
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ATG=+1) (p.Ser375del, Htzg) ɢ ɩɪɨɬɟɤɚɜɲɟɝɨ ɧɚ ɮɨɧɟ ɥɟɝɤɨɣ ɝɨɦɨɰɢɫɬɢɧɭɪɢɢ 
(MTHFR 677 TT), ɩɨɥɢɦɨɪɮɢɡɦɨɜ MTR 2756 GG, MTRR 66AG, PAI -675 (5G/4G), 

AGT II 235 TT. Ɍɹɠɟɫɬɶ ɤɥɢɧɢɱɟɫɤɢɯ ɩɪɨɹɜɥɟɧɢɣ, ɜɨɡɦɨɠɧɨ, ɛɵɥɚ ɬɚɤ ɠɟ 
ɨɛɭɫɥɨɜɥɟɧɚ ɪɚɧɧɢɦ ɜɧɭɬɪɢɭɬɪɨɛɧɵɦ ɞɟɣɫɬɜɢɟɦ ɬɪɢɝɝɟɪɨɜ (ɥɚɬɟɧɬɧɚɹ 
ɢɧɮɟɤɰɢɹ ɛɟɪɟɦɟɧɧɨɣ), ɧɚɥɢɱɢɟɦ ɭ ɨɛɨɢɯ ɪɨɞɢɬɟɥɟɣ ɩɨɥɢɦɨɪɮɢɡɦɨɜ (ɚɥɥɟɥɟɣ 
ɪɢɫɤɚ), ɫɜɹɡɚɧɧɵɯ ɫ ɦɟɬɢɥɢɪɨɜɚɧɢɟɦ ȾɇɄ.

Ʉɥɢɧɢɱɟɫɤɢɟ ɩɪɨɹɜɥɟɧɢɹ ɤɪɚɧɢɨɦɟɬɚɮɢɡɚɪɧɨɣ ɞɢɫɩɥɚɡɢɢ ɦɚɧɢ-

ɮɟɫɬɢɪɨɜɚɥɢ ɜ ɩɪɟɧɚɬɚɥɶɧɨɦ ɩɟɪɢɨɞɟ ɨɧɬɨɝɟɧɟɡɚ, ɨ ɱɟɦ ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɥɢ 
ɪɚɧɧɢɣ ɝɟɫɬɨɡ, ɭɝɪɨɡɚ ɩɪɟɪɵɜɚɧɢɹ ɛɟɪɟɦɟɧɧɨɫɬɢ, ɨɫɥɨɠɧɟɧɧɨɟ ɬɟɱɟɧɢɟ ɪɨɞɨɜ. 
ɇɚɪɭɲɟɧɢɟɦ ɛɢɨɦɟɯɚɧɢɡɦɚ ɪɨɞɨɜ ɜɫɥɟɞɫɬɜɢɟ ɬɹɠɟɥɨɣ ɞɟɮɨɪɦɚɰɢɢ ɝɨɥɨɜɵ 
ɩɪɢɜɟɥɨ ɤ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɤɟɫɚɪɟɜɚ ɫɟɱɟɧɢɹ.

Ɏɟɧɨɬɢɩ ɪɟɛɟɧɤɚ ɜ ɪɚɧɧɟɦ ɞɟɬɫɤɨɦ ɜɨɡɪɚɫɬɟ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥ 
ɤɥɚɫɫɢɱɟɫɤɨɣ ɮɨɪɦɟ ɤɪɚɧɢɨɦɟɬɚɮɢɡɚɪɧɨɣ ɞɢɫɩɥɚɡɢɢ, ɨɞɧɚɤɨ ɞɢɚɝɧɨɡ ɜ 
ɩɨɫɥɟɪɨɞɨɜɨɦ ɩɟɪɢɨɞɟ ɭɫɬɚɧɨɜɥɟɧ ɧɟ ɛɵɥ. ȼ ɞɚɥɶɧɟɣɲɟɦ ɤɥɢɧɢɱɟɫɤɚɹ 
ɫɢɦɩɬɨɦɚɬɢɤɚ ɬɹɠɟɥɨɣ ɮɨɪɦɵ ɤɪɚɧɢɨɦɟɬɚɮɢɡɚɪɧɨɣ ɞɢɫɩɥɚɡɢɢ ɪɚɡɜɢɜɚɥɚɫɶ 
ɛɵɫɬɪɨ, ɩɪɢɫɨɟɞɢɧɢɜɲɚɹɫɹ ɝɢɞɪɨɰɟɮɚɥɢɹ ɩɨɬɪɟɛɨɜɚɥɚ ɯɢɪɭɪɝɢɱɟɫɤɨɣ 
ɤɨɪɪɟɤɰɢɢ. Ɉɛɧɚɪɭɠɟɧɧɚɹ ɚɧɨɦɚɥɢɹ Ⱥɪɧɨɥɶɞɚ-Ʉɢɚɪɢ ɞɚɥɚ ɨɫɧɨɜɚɧɢɟ ɞɥɹ 
ɩɪɟɞɩɨɥɨɠɟɧɢɹ ɨ ɜɥɢɹɧɢɢ ɧɚ ɬɹɠɟɫɬɶ ɤɥɢɧɢɱɟɫɤɢɯ ɩɪɨɹɜɥɟɧɢɣ ɫɨɩɭɬɫɬɜɭɸɳɢɯ 
ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɢɯ ɫɨɛɵɬɢɣ. 

Ɉɬɫɭɬɫɬɜɢɟ ɦɭɬɚɰɢɢ ɭ ɦɚɬɟɪɢ ɞɚɟɬ ɨɫɧɨɜɚɧɢɟ ɩɪɟɞɩɨɥɨɠɢɬɶ ɧɚɥɢɱɢɟ 
ɧɨɜɨɣ ɦɭɬɚɰɢɢ ɢɥɢ ɮɟɧɨɦɟɧ ɝɨɧɚɞɧɨɝɨ ɦɨɡɚɢɰɢɡɦɚ ɭ ɨɬɰɚ. 

Цɟɥɶ ɢɫɫɥɟɞɨɜɚɧɢɹ: Ɉɰɟɧɢɬɶ ɤɥɢɧɢɱɟɫɤɢɟ ɩɪɨɹɜɥɟɧɢɹ ɢ ɧɟɤɨɬɨɪɵɟ 
ɝɟɧɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɪɚɧɢɨɦɟɬɚɮɢɡɚɪɧɨɣ ɞɢɫɩɥɚɡɢɢ, 
ɚɫɫɨɰɢɢɪɨɜɚɧɧɨɣ ɫ ɦɹɝɤɨɣ ɝɨɦɨɰɢɫɬɢɧɭɪɢɟɣ ɢ ɧɟɤɨɬɨɪɵɦɢ ɝɟɧɚɦɢ ɪɢɫɤɚ ɫ 
ɩɨɡɢɰɢɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɝɟɧɟɬɢɱɟɫɤɢɯ ɢ ɷɩɢɝɟɧɟɬɢɱɟɫɤɢɯ ɦɭɬɚɰɢɣ ɜ 
ɦɚɧɢɮɟɫɬɚɰɢɢ ɡɚɛɨɥɟɜɚɧɢɹ.

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ: ɋ 2008 ɝɨɞɚ ɩɨ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɨɜɟɞɟɧ 
ɫɟɥɟɤɬɢɜɧɵɣ ɫɤɪɢɧɢɧɝ ɩɨɥɢɦɨɪɮɧɵɯ ɜɚɪɢɚɧɬɨɜ ɝɟɧɨɜ ɮɟɪɦɟɧɬɨɜ ɮɨɥɚɬɧɨɝɨ 
ɰɢɤɥɚ ɭ 7691 ɩɚɰɢɟɧɬɚ ɫ ɩɨɞɨɡɪɟɧɢɟɦ ɧɚ ɯɪɨɦɨɫɨɦɧɵɟ, ɝɟɧɧɵɟ ɢ 
ɦɭɥɶɬɢɮɚɤɬɨɪɢɚɥɶɧɵɟ ɡɚɛɨɥɟɜɚɧɢɹ. Ɉɩɪɟɞɟɥɟɧɵ ɱɚɫɬɨɬɵ ɪɚɡɥɢɱɧɵɯ 
ɝɟɧɨɬɢɩɨɜ ɩɨɥɢɦɨɪɮɢɡɦɨɜ ɜ ɩɨɩɭɥɹɰɢɢ, ɱɬɨ ɩɨɫɥɭɠɢɥɨ ɨɫɧɨɜɚɧɢɟɦ ɞɥɹ 
ɫɪɚɜɧɟɧɢɹ ɱɚɫɬɨɬ. Ⱦɚɧɧɵɟ ɛɵɥɢ ɨɩɭɛɥɢɤɨɜɚɧɵ ɪɚɧɟɟ. Ⱦɥɹ ɭɬɨɱɧɹɸɳɟɣ 
ɞɢɚɝɧɨɫɬɢɤɢ ɢɫɩɨɥɶɡɨɜɚɧ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ–

ɤɥɢɧɢɤɨ-ɝɟɧɟɬɢɱɟɫɤɢɣ, ɫɢɧɞɪɨɦɨɥɨɝɢɱɟɫɤɢɣ, ɛɢɨɯɢɦɢɱɟɫɤɢɣ, ɦɨɥɟɤɭɥɹɪɧɨ-

ɝɟɧɟɬɢɱɟɫɤɢɣ.
Ɋɟɡɭɥɶɬɚɬɵ ɢ ɨɛɫɭɠɞɟɧɢɟ: Ʉ.Ⱦ., 3 ɝ. 11 ɦɟɫ. ɇɚ ɦɨɦɟɧɬ ɤɨɧɫɭɥɶɬɚɰɢɢ 

ɦɚɦɚ ɩɪɟɞɴɹɜɥɹɥɚ ɠɚɥɨɛɵ ɧɚ ɪɟɡɤɨɟ ɛɟɫɩɨɤɨɣɫɬɜɨ ɞɟɜɨɱɤɢ ɜɨ ɜɪɟɦɹ ɫɧɚ, 
ɤɨɬɨɪɨɟ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɝɢɩɟɪɬɨɧɭɫɨɦ ɦɵɲɰ ɫɩɢɧɵ, ɡɚɞɟɪɠɤɭ ɩɫɢɯɨɦɨɬɨɪɧɨɝɨ 
ɢ ɪɟɱɟɜɨɝɨ ɪɚɡɜɢɬɢɹ, ɭɜɟɥɢɱɢɜɲɭɸɫɹ ɫɨ ɜɪɟɦɟɧɟɦ ɞɟɮɨɪɦɚɰɢɸ ɱɟɪɟɩɧɨɣ ɢ 
ɥɢɰɟɜɨɣ ɱɚɫɬɟɣ ɱɟɪɟɩɚ, ɧɚɥɢɱɢɟ ɨɩɭɯɨɥɟɩɨɞɨɛɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɜ ɥɟɜɨɣ 
ɬɟɦɟɧɧɨɣ ɨɛɥɚɫɬɢ.
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Ⱥɧɚɦɧɟɡ ɠɢɡɧɢ: ɩɪɨɛɚɧɞ ɨɬ I-ɣ ɛɟɪɟɦɟɧɧɨɫɬɢ, ɤɨɬɨɪɚɹ ɨɫɥɨɠɧɢɥɚɫɶ 
ɭɝɪɨɡɨɣ ɩɪɟɪɵɜɚɧɢɹ ɜ ɫɪɨɤɟ 20-21 ɧɟɞ., ɩɪɨɬɟɤɚɥɚ ɧɚ ɮɨɧɟ ɚɧɟɦɢɢ, ɬɨɤɫɢɤɨɡɚ ɜ 
I-ɦ ɬɪɢɦɟɫɬɪɟ, ɪɟɰɢɞɢɜɢɪɭɸɳɟɝɨ ɬɪɚɯɟɨɛɪɨɧɯɢɬɚ. Ɋɨɞɵ ɜ ɫɪɨɤɟ ɝɟɫɬɚɰɢɢ 40 
ɧɟɞɟɥɶ, ɨɫɥɨɠɧɢɥɢɫɶ ɫɥɚɛɨɫɬɶɸ ɪɨɞɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɞɥɢɬɟɥɶɧɵɦ (24 ɱɚɫɚ) 
ɛɟɡɜɨɞɧɵɦ ɩɟɪɢɨɞɨɦ, ɧɚɪɭɲɟɧɢɟɦ ɛɢɨɦɟɯɚɧɢɡɦɚ ɪɨɞɨɜ ɢɡ-ɡɚ ɪɟɡɤɨɣ 
ɞɟɮɨɪɦɚɰɢɢ ɝɨɥɨɜɤɢ. ɉɪɨɜɟɞɟɧɨ ɤɟɫɚɪɟɜɨ ɫɟɱɟɧɢɟ. ȼɟɫ ɩɪɢ ɪɨɠɞɟɧɢɢ 3760 ɝ, 
ɪɨɫɬ 55 ɫɦ.

Ⱥɧɚɦɧɟɡ ɡɚɛɨɥɟɜɚɧɢɹ: ɪɟɛɟɧɨɤ ɭɠɟ ɩɪɢ ɪɨɠɞɟɧɢɢ ɨɛɪɚɳɚɥ ɜɧɢɦɚɧɢɟ  
ɧɟɨɛɵɱɧɵɦ ɫɬɪɨɟɧɢɟɦ ɝɨɥɨɜɵ – ɝɢɩɟɪɬɟɥɨɪɢɡɦ, ɲɢɪɨɤɚɹ ɩɟɪɟɧɨɫɢɰɚ, 
ɤɜɚɞɪɚɬɧɚɹ ɮɨɪɦɚ ɭɲɧɵɯ ɪɚɤɨɜɢɧ, ɤɭɩɨɥɨɨɛɪɚɡɧɵɣ ɱɟɪɟɩ ɛɵɥɢ ɪɟɡɤɨ 
ɜɵɪɚɠɟɧɵ. ɗɬɢ ɩɪɢɡɧɚɤɢ ɜɧɚɱɚɥɟ ɛɵɥɢ  ɪɚɫɰɟɧɟɧɵ ɤɚɤ ɢɧɞɢɜɢɞɭɚɥɶɧɚɹ 
ɨɫɨɛɟɧɧɨɫɬɶ ɮɟɧɨɬɢɩɚ. Ɉɞɧɚɤɨ ɜɫɤɨɪɟ ɛɵɥɨ ɨɬɦɟɱɟɧɨ ɩɪɨɝɪɟɫɫɢɪɭɸɳɟɟ 
ɩɪɨɹɜɥɟɧɢɟ ɚɧɨɦɚɥɢɣ – ɩɟɪɟɧɨɫɢɰɚ ɪɚɫɲɢɪɢɥɚɫɶ, ɝɢɩɟɪɬɟɥɨɪɢɡɦ ɧɚɪɨɫɬɚɥ, 
ɧɨɫ ɭɤɨɪɚɱɢɜɚɥɫɹ, ɧɚɪɚɫɬɚɥɚ ɚɧɟɦɢɹ, ɨɬɦɟɱɟɧɚ ɞɢɫɩɥɚɡɢɹ ɬɚɡɨɛɟɞɪɟɧɧɵɯ 
ɫɭɫɬɚɜɨɜ, ɩɪɢɫɨɟɞɢɧɢɥɚɫɶ ɩɚɬɨɥɨɝɢɹ ɩɨɱɟɤ (ɢɧɮɟɤɰɢɨɧɧɚɹ). Ɋɟɛɟɧɨɤ ɧɚɯɨɞɢɥɫɹ 
ɧɚ ɥɟɱɟɧɢɢ ɜ ɧɟɜɪɨɥɨɝɢɱɟɫɤɨɦ ɨɬɞɟɥɟɧɢɢ, ɨɞɧɚɤɨ ɩɪɨɜɨɞɢɦɚɹ ɬɟɪɚɩɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɝɢɩɨɤɫɢɱɟɫɤɢ-ɢɲɟɦɢɱɟɫɤɨɝɨ ɩɨɪɚɠɟɧɢɹ ɐɇɋ ɷɮɮɟɤɬɚ ɧɟ ɞɚɥɚ, 
ɢ ɡɚɛɨɥɟɜɚɧɢɟ ɩɪɨɞɨɥɠɚɥɨ ɩɪɨɝɪɟɫɫɢɪɨɜɚɬɶ. ɉɨɹɜɢɥɢɫɶ ɱɚɫɬɵɟ ɫɪɵɝɢɜɚɧɢɹ, 
ɛɟɫɩɨɤɨɣɧɨɟ ɩɨɜɟɞɟɧɢɟ, ɱɬɨ ɤ ɫɨɠɚɥɟɧɢɸ, ɧɟ ɛɵɥɨ ɢɫɩɨɥɶɡɨɜɚɧɨ ɤɚɤ ɩɨɤɚɡɚɧɢɟ 
ɞɥɹ ɨɛɫɥɟɞɨɜɚɧɢɹ ɦɟɬɚɛɨɥɢɡɦɚ. Ƚɨɥɨɜɚ ɭɜɟɥɢɱɢɜɚɥɚɫɶ ɜ ɪɚɡɦɟɪɚɯ ɢ 
ɞɟɮɨɪɦɢɪɨɜɚɥɚɫɶ, ɛɨɥɶɲɨɣ ɪɨɞɧɢɱɨɤ ɡɚɤɪɵɥɫɹ ɭɠɟ ɜ 4 ɦɟɫ. Ⱦɨ ɝɨɞɚ ɪɟɛɟɧɨɤ 
ɥɟɱɢɥɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɫɢɦɩɬɨɦɚɬɢɱɟɫɤɢɦ ɞɢɚɝɧɨɡɨɦ –

ɡɚɞɟɪɠɤɚ ɩɫɢɯɢɱɟɫɤɨɝɨ, ɩɪɟɞɪɟɱɟɜɨɝɨ, ɫɬɚɬɨ-ɤɢɧɟɬɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ, ɫɢɧɞɪɨɦ 
ɩɪɨɤɫɢɦɚɥɶɧɨɣ ɝɢɩɨɬɪɨɮɢɢ. ȼ 1 ɝɨɞ 1 ɦɟɫ. ɭ ɪɟɛɟɧɤɚ ɛɵɥ  ɞɢɚɝɧɨɫɬɢɪɨɜɚɧ 
ɝɢɩɨɬɢɪɟɨɡ, ɧɚɡɧɚɱɟɧ L-ɬɢɪɨɤɫɢɧ, ɚ ɱɟɪɟɡ ɦɟɫɹɰ ɜɵɹɜɥɟɧɵ ɆɊɌ-ɩɪɢɡɧɚɤɢ 
ɩɨɪɚɠɟɧɢɹ ɛɟɥɨɝɨ  ɜɟɳɟɫɬɜɚ ɦɨɡɝɚ, ɜɧɭɬɪɟɧɧɹɹ ɝɢɞɪɨɰɟɮɚɥɢɹ, ɦɚɥɶɮɨɪɦɚɰɢɹ 
Ⱥɪɧɨɥɶɞɚ-Ʉɢɚɪɢ I, ɱɚɫɬɢɱɧɚɹ ɚɬɪɨɮɢɹ ɞɢɫɤɨɜ ɡɪɢɬɟɥɶɧɵɯ ɧɟɪɜɨɜ ɨɛɨɢɯ ɝɥɚɡ.  
ɉɨɹɜɥɟɧɢɟ ɚɧɨɦɚɥɢɢ Ⱥɪɧɨɥɶɞɚ-Ʉɢɚɪɢ ɞɨɥɠɧɨ ɛɵɥɨ ɛɵɬɶ ɟɳɟ ɨɞɧɢɦ ɩɨɜɨɞɨɦ 
ɞɥɹ ɩɚɪɚɥɥɟɥɶɧɨɣ ɨɰɟɧɤɢ ɮɨɥɚɬɧɨ-ɦɟɬɢɨɧɢɧɨɜɨɝɨ ɰɢɤɥɚ ɤɚɤ ɫɨɩɭɬɫɬɜɭɸɳɟɝɨ 
ɦɟɬɚɛɨɥɢɱɟɫɤɨɝɨ ɧɚɪɭɲɟɧɢɹ. ȼ ɪɚɧɧɟɦ ɧɟɨɧɚɬɚɥɶɧɨɦ ɩɟɪɢɨɞɟ ɭɫɬɚɧɨɜɥɟɧɨ 
ɧɚɥɢɱɢɟ ɩɪɢɡɧɚɤɨɜ ɢɧɮɢɰɢɪɨɜɚɧɢɹ ɦɨɱɟɜɵɞɟɥɢɬɟɥɶɧɵɯ ɩɭɬɟɣ, ɞɢɫɩɥɚɡɢɹ 
ɬɚɡɨɛɟɞɪɟɧɧɵɯ ɫɭɫɬɚɜɨɜ.

Ɋɟɛɟɧɤɭ ɩɪɨɜɨɞɢɥɚɫɶ ɫɢɦɩɬɨɦɚɬɢɱɟɫɤɚɹ ɬɟɪɚɩɢɹ ɰɟɪɚɤɫɨɧɨɦ, ɤɨɝɢɬɭɦɨɦ, 
ɤɚɥɶɰɢɟɦ ɝɨɩɚɧɬɟɧɚɬɨɦ. Ʉ 2-ɦ ɝɨɞɚɦ ɝɢɞɪɨɰɟɮɚɥɢɹ ɩɪɨɝɪɟɫɫɢɪɨɜɚɥɚ, 
ɫɨɩɪɨɜɨɠɞɚɥɚɫɶ ɫɢɥɶɧɵɦɢ ɝɨɥɨɜɧɵɦɢ ɛɨɥɹɦɢ, ɛɟɫɩɨɤɨɣɫɬɜɨɦ, ɪɜɨɬɨɣ. 
ɉɪɨɜɟɞɟɧɚ ɜɟɧɬɪɢɤɭɥɨɩɟɪɢɧɟɨɫɬɨɦɢɹ ɫɩɪɚɜɚ. ɉɪɨɜɟɞɟɧɧɨɟ ɲɭɧɬɢɪɨɜɚɧɢɟ 
ɞɚɥɨ ɤɪɚɬɤɨɫɪɨɱɧɵɣ ɷɮɮɟɤɬ ɢ ɩɨɬɪɟɛɨɜɚɥɨ ɟɝɨ ɩɨɜɬɨɪɧɨɝɨ ɩɪɨɜɟɞɟɧɢɹ. 

Ʌɟɱɚɳɢɦ ɜɪɚɱɨɦ ɜɵɫɤɚɡɚɧɨ  ɩɪɟɞɩɨɥɨɠɟɧɢɟ ɨ ɧɚɥɢɱɢɢ ɭ ɪɟɛɟɧɤɚ ɤɪɚɧɢɨ-

ɦɟɬɚɮɢɡɚɪɧɨɣ ɞɢɫɩɥɚɡɢɢ (Ƚɚɥɚɝɚɧ ȼ.Ⱥ.). Ɋɨɞɢɬɟɥɢ ɨɛɪɚɬɢɥɢɫɶ ɜ ɤɥɢɧɢɤɭ 
ɒɚɪɢɬɟ (Ƚɟɪɦɚɧɢɹ), ɝɞɟ ɩɪɨɜɟɞɟɧɨ ɤɥɢɧɢɤɨ-ɝɟɧɟɬɢɱɟɫɤɨɟ ɨɛɫɥɟɞɨɜɚɧɢɟ ɢ 
ɩɨɞɬɜɟɪɠɞɟɧɚ ɤɪɚɧɢɨɦɟɬɚɮɢɡɚɪɧɚɹ ɞɢɫɩɥɚɡɢɹ ɜ ɧɟɨɛɵɱɧɨ ɬɹɠɟɥɨɣ ɮɨɪɦɟ, 
ɤɨɬɨɪɚɹ ɩɨ ɮɟɧɨɬɢɩɭ ɧɚɩɨɦɢɧɚɟɬ ɤɪɚɧɢɨɞɢɚɮɢɡɚɪɧɭɸ ɞɢɫɩɥɚɡɢɸ. Ɉɛɧɚɪɭɠɟɧɚ 
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ɢɡɜɟɫɬɧɚɹ ɦɭɬɚɰɢɹ  ɫ.1124И1126del (ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ NCBI NM_054027.4, 

ATG=+1) (p.Ser375del ɜ ɝɟɬɟɪɨɡɢɝɨɬɧɨɦ ɫɨɫɬɨɹɧɢɢ (Nurnberg et al.2001 Nat.

Genet). ȼɵɫɤɚɡɚɧɨ ɩɪɟɞɩɨɥɨɠɟɧɢɟ, ɱɬɨ ɜɟɪɨɹɬɧɟɟ ɜɫɟɝɨ ɦɭɬɚɰɢɹ p.Ser375del

ɫɜɹɡɚɧɚ ɫ ɛɨɥɟɟ ɬɹɠɟɥɨɣ ɮɨɪɦɨɣ ɤɪɚɧɢɨɦɟɬɚɮɢɡɚɪɧɨɣ ɞɢɫɩɥɚɡɢɢ.
ȼ 2013 ɝ. ɭ ɞɟɜɨɱɤɢ ɜɨɡɧɢɤɥɢ ɬɨɧɢɤɨ-ɤɥɨɧɢɱɟɫɤɢɟ ɫɭɞɨɪɨɝɢ. ȼɵɹɜɥɟɧɵ 

ɩɚɪɨɤɫɢɡɦɵ ɨɫɬɪɵɯ ɜɵɫɨɤɨɚɦɩɥɢɬɭɞɧɵɯ ɩɨɬɟɧɰɢɚɥɨɜ, ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɳɢɯ ɨ 
ɫɭɞɨɪɨɠɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɝɨɥɨɜɧɨɝɨ ɦɨɡɝɚ. Ʉ ɷɬɨɦɭ ɜɪɟɦɟɧɢ ɞɢɚɝɧɨɡ ɭɠɟ ɡɜɭɱɚɥ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɤɪɚɧɢɨɦɟɬɚɮɢɡɚɪɧɚɹ ɞɢɫɩɥɚɡɢɹ, ɫɢɧɞɪɨɦ Ⱥɪɧɨɥɶɞɚ-

Ʉɢɚɪɢ 1, ɷɩɢɥɟɩɫɢɹ ɫ ɩɚɪɰɢɚɥɶɧɵɦɢ ɢ ɝɟɧɟɪɚɥɢɡɢɪɨɜɚɧɧɵɦɢ ɬɨɧɢɤɨ-

ɤɥɨɧɢɱɟɫɤɢɦɢ ɩɪɢɫɬɭɩɚɦɢ, ɫɨɫɬɨɹɧɢɟ ɩɨɫɥɟ ɲɭɧɬɢɪɨɜɚɧɢɹ, ɫɢɧɞɪɨɦ ɥɢɤɜɨɪɧɵɯ 
ɧɚɪɭɲɟɧɢɣ, ɡɚɞɟɪɠɤɚ ɩɫɢɯɨɦɨɬɨɪɧɨɝɨ ɪɚɡɜɢɬɢɹ. Ȼɵɥɚ ɧɚɡɧɚɱɟɧɚ 
ɚɧɬɢɤɨɧɜɭɥɶɫɚɧɬɧɚɹ ɬɟɪɚɩɢɹ.

ɋɟɦɶɹ ɧɚɩɪɚɜɥɟɧɚ ɜ ɏɚɪɶɤɨɜɫɤɢɣ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɦɟɞɢɤɨ-

ɝɟɧɟɬɢɱɟɫɤɢɣ ɰɟɧɬɪ (ɏɋɆȽɐ) ɞɥɹ ɥɟɱɟɧɢɹ ɢ ɪɟɚɛɢɥɢɬɚɰɢɢ. ɉɪɢ ɨɫɦɨɬɪɟ ɜ 
ɏɋɆȽɐ ɦɵ ɫɪɚɜɧɢɥɢ ɟɟ ɮɟɧɨɬɢɩ ɫ «ɦɚɬɪɢɰɟɣ» ɮɟɧɨɬɢɩɚ ɢɡ ɤɚɬɚɥɨɝɚ Smith's

(ɬɚɛɥ. 1).

Ɍɚɛɥɢɰɚ 1
ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɞɚɧɧɵɟ ɨ ɤɥɢɧɢɱɟɫɤɢɯ ɩɪɨɹɜɥɟɧɢɹɯ ɩɪɢɡɧɚɤɨɜ ɄɆȾ

№ 
ɩ/ɩ

Ʉɪɚɧɢɨɮɚɰɢɚɥɶɧɵɟ ɚɧɨɦɚɥɢɢ Ʉɚɬɚɥɨɝ 
Smith's

ɉɚɰɢɟɧɬɤɚ Ⱦ.

1 ɍɩɥɨɳɟɧɢɟ ɫɜɨɞɚ ɱɟɪɟɩɚ ɫ ɩɥɨɬɧɵɦ ɨɫɧɨɜɚɧɢɟɦ 
ɱɟɪɟɩɚ, ɥɢɰɟɜɵɯ ɤɨɫɬɟɣ ɢ ɱɟɥɸɫɬɟɣ

+ +

2 ȼɚɪɢɚɛɟɥɶɧɚɹ ɩɧɟɜɦɚɬɢɡɚɰɢɹ + +

3 ɇɟɨɛɵɱɧɨ ɬɨɥɫɬɵɣ ɤɨɫɬɧɵɣ ɜɵɫɬɭɩ ɧɚɞ 
ɩɟɪɟɧɨɫɢɰɟɣ

+ +

4 Ƚɢɩɟɪɬɟɥɨɪɢɡɦ + +

5 Ɉɬɧɨɫɢɬɟɥɶɧɨ ɦɚɥɟɧɶɤɢɣ ɧɨɫ + +

6 ȼɚɪɢɚɛɟɥɶɧɵɣ ɩɪɨɩɬɨɡ ɝɥɚɡ + +

7 Ʉɨɦɩɪɟɫɫɢɹ ɨɬɜɟɪɫɬɢɣ ɱɟɪɟɩɧɵɯ ɧɟɪɜɨɜ + +

8 Ƚɨɥɨɜɧɚɹ ɛɨɥɶ + +

9 ɍɡɤɢɟ ɧɨɫɨɜɵɟ ɯɨɞɵ ɫ ɪɢɧɢɬɨɦ + +

10 Ʉɨɧɟɱɧɨɫɬɢ:
10.1 ȼɚɪɢɚɛɟɥɶɧɚɹ ɫɬɟɩɟɧɶ ɦɟɬɚɮɢɡɚɪɧɨɟ ɪɚɫɲɢɪɟɧɢɹ 

ɫ ɞɢɚɮɢɡɚɪɧɵɦ ɫɤɥɟɪɨɡɨɦ
+ +

10.2 ɇɚɢɛɨɥɟɟ ɨɱɟɜɢɞɧɵ ɜ ɞɢɫɬɚɥɶɧɨɣ ɱɚɫɬɢ ɛɟɞɟɪ + +

10.3 ɇɚɪɭɠɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɝɨɥɟɧɢ + +

11 Ɇɚɥɶɮɨɪɦɚɰɢɹ Ʉɢɚɪɢ I + +

12 ɍɦɫɬɜɟɧɧɚɹ ɨɬɫɬɚɥɨɫɬɶ + +

13 Ɋɚɫɲɢɪɟɧɧɚɹ ɜɟɧɨɡɧɚɹ ɫɟɬɶ ɧɚ ɥɢɰɟ - +

14 Ɋɚɫɲɢɪɟɧɧɚɹ ɜɟɧɨɡɧɚɹ ɫɟɬɶ ɜɟɪɯɧɟɣ ɱɚɫɬɢ 
ɬɭɥɨɜɢɳɚ

- +
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15 ɋɭɞɨɪɨɝɢ - +

16 Ɍɹɠɟɥɵɟ ɧɚɪɭɲɟɧɢɹ ɡɪɟɧɢɹ +/- +

17 Ⱦɜɭɫɬɨɪɨɧɧɹɹ ɬɭɝɨɭɯɨɫɬɶ +/- +/-

18 Ɉɬɫɭɬɫɬɜɢɟ ɦɢɦɢɤɢ - +

19 əɪɤɨ-ɤɪɚɫɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɥɚɞɨɧɟɣ ɢ ɫɬɨɩ - +

ɉɪɢɡɧɚɤɢ ɛɨɥɟɡɧɢ ɜɢɞɧɵ ɜ ɧɟɨɧɚɬɚɥɶɧɨɦ ɩɟɪɢɨɞɟ ɢ ɩɪɢ AR ɢ ɩɪɢ ȺȾ 
ɮɨɪɦɚɯ. ɍ ɜɡɪɨɫɥɵɯ ɫ ȺȾ ɮɨɪɦɨɣ ɬɢɩɢɱɧɵɟ ɱɟɪɟɩɧɨ-ɥɢɰɟɜɵɟ ɩɪɨɹɜɥɟɧɢɹ 
ɦɟɧɟɟ ɨɱɟɜɢɞɧɵ. Ʉɥɢɧɢɱɟɫɤɢɟ ɩɪɨɹɜɥɟɧɢɹ ɛɨɥɟɟ ɦɹɝɤɢɟ ɢ ɜɤɥɸɱɚɸɬ ɫɞɚɜɥɟɧɢɟ 
7 ɢ 8 ɱɟɪɟɩɧɨ-ɦɨɡɝɨɜɵɯ ɧɟɪɜɨɜ. ɋɤɥɟɪɨɡ ɲɜɨɜ ɦɨɠɟɬ ɛɵɬɶ ɟɞɢɧɫɬɜɟɧɧɵɦ 
ɫɥɟɞɫɬɜɢɟɦ ɩɪɢ ɚɭɬɨɫɨɦɧɨ - ɪɟɰɟɫɫɢɜɧɨɣ ɮɨɪɦɟ, ɱɟɪɟɩɧɨ-ɥɢɰɟɜɵɟ ɧɚɪɭɲɟɧɢɹ 
ɪɚɡɜɢɜɚɸɬɫɹ ɩɪɨɝɪɟɫɫɢɜɧɨ. Ɉɫɧɨɜɚɧɢɟ ɱɟɪɟɩɚ ɫɬɚɧɨɜɢɬɫɹ ɛɨɥɟɟ 
ɫɤɥɟɪɨɡɢɪɨɜɚɧɧɵɦ ɢ ɫɜɨɞ ɱɟɪɟɩɚ ɫ ɩɨɫɬɟɩɟɧɧɨ ɧɚɪɨɫɬɚɸɳɢɦ ɝɢɩɟɪɨɫɬɨɡɨɦ ɫ 
ɤɨɫɬɧɵɦɢ ɪɚɡɪɚɫɬɚɧɢɹɦɢ ɜɨɤɪɭɝ ɨɪɛɢɬ ɢ ɧɨɫɨɜɵɯ ɤɨɫɬɟɣ. ȼ ɷɬɢɯ ɫɥɭɱɚɹɯ 
ɧɚɛɥɸɞɚɸɬɫɹ ɬɹɠɟɥɵɟ ɧɚɪɭɲɟɧɢɹ ɡɪɟɧɢɹ ɢ ɞɜɭɫɬɨɪɨɧɧɹɹ ɬɭɝɨɭɯɨɫɬɶ. 
ɉɪɨɝɧɚɬɢɡɦ ɫɬɚɧɨɜɢɬɫɹ ɛɨɥɟɟ ɜɵɪɚɠɟɧɧɵɦ ɫ ɜɨɡɪɚɫɬɨɦ. Ɋɚɡɜɢɜɚɟɬɫɹ 
ɫɬɜɨɥɨɜɚɹ ɚɬɚɤɫɢɹ. Ɉɛɚ ɚɭɬɨɫɨɦɧɨ–ɞɨɦɢɧɚɬɧɵɟ ɢ ɚɭɬɨɫɨɦɧɨ-ɪɟɰɟɫɫɢɜɧɵɟ ɬɢɩɵ 
ɡɚɛɨɥɟɜɚɧɢɹ ɛɵɥɢ ɨɩɢɫɚɧɵ, ɩɪɢɱɟɦ ɩɨɫɥɟɞɧɢɣ ɛɨɥɟɟ ɬɹɠɟɥɵɟ ɩɨ ɫɬɟɩɟɧɢ 
ɩɪɨɹɜɥɟɧɢɹ.

ɋɨ ɫɬɨɪɨɧɵ ɧɟɪɜɧɨɣ ɫɢɫɬɟɦɵ ɨɬɦɟɱɟɧɵ ɬɹɠɟɥɵɟ ɧɚɪɭɲɟɧɢɹ: ɚɧɨɦɚɥɢɹ 
Ⱥɪɧɨɥɶɞɚ – Ʉɢɚɪɢ, ɡɚɞɟɪɠɤɚ ɫɬɚɬɨ-ɤɢɧɟɬɢɱɟɫɤɨɝɨ, ɩɫɢɯɨ-ɪɟɱɟɜɨɝɨ ɪɚɡɜɢɬɢɹ.

Ɉɛɪɚɳɚɥɢ ɧɚ ɫɟɛɹ ɜɧɢɦɚɧɢɟ ɨɬɫɭɬɫɬɜɢɟ ɦɢɦɢɤɢ, ɡɧɚɱɢɬɟɥɶɧɨ 
ɪɚɫɲɢɪɟɧɧɚɹ ɩɪɨɫɜɟɱɢɜɚɸɳɚɹɫɹ ɱɟɪɟɡ ɤɨɠɭ ɩɨɜɟɪɯɧɨɫɬɧɚɹ ɤɪɭɩɧɨɝɨ ɤɚɥɢɛɪɚ 
ɜɟɧɨɡɧɚɹ ɫɟɬɶ ɧɚ ɝɨɥɨɜɟ, ɝɪɭɞɧɨɣ ɤɥɟɬɤɟ; ɹɪɤɨ ɤɪɚɫɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɥɚɞɨɧɟɣ ɢ 
ɫɬɨɩ. Ƚɨɥɨɜɚ ɞɟɮɨɪɦɢɪɨɜɚɧɚ ɤɚɤ ɜ ɱɟɪɟɩɧɨɣ, ɬɚɤ ɢ ɜ ɥɢɰɟɜɨɣ ɱɚɫɬɢ: 
ɤɭɩɨɥɨɨɛɪɚɡɧɨ ɩɪɢɩɨɞɧɹɬɵɣ ɱɟɪɟɩ. ɍ ɪɟɛɟɧɤɚ ɝɢɩɟɪɨɫɬɨɡɵ ɜ ɤɨɪɧɟ ɧɨɫɚ ɢ 
ɧɢɠɧɟɣ ɱɟɥɸɫɬɢ. ɇɨɫɨɜɨɟ ɞɵɯɚɧɢɟ ɡɚɬɪɭɞɧɟɧɨ, ɨɬɫɭɬɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɠɟɜɚɧɢɹ ɢ ɩɪɚɜɢɥɶɧɨɣ ɪɟɱɢ. 
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Ɋɢɫ. 1 – Ɏɟɧɨɬɢɩ ɩɚɰɢɟɧɬɤɢ ɜ ɪɚɡɧɨɦ ɜɨɡɪɚɫɬɟ

Ɋɟɡɤɨ ɫɧɢɠɟɧɨ ɡɪɟɧɢɟ, ɨɬɫɭɬɫɬɜɭɟɬ ɟɝɨ ɮɢɤɫɚɰɢɹ, ɪɨɬ ɜɫɟɝɞɚ ɩɪɢɨɬɤɪɵɬ.

Ʌɢɰɨ: ɦɨɪɮɨɥɨɝɢɱɟɫɤɚɹ ɞɥɢɧɚ ɭɜɟɥɢɱɟɧɚ, ɜɵɪɚɠɟɧɧɚɹ ɞɟɮɨɪɦɚɰɢɹ 
ɧɢɠɧɟɣ ɱɟɥɸɫɬɢ ɫ ɝɢɩɟɪɨɫɬɨɡɚɦɢ, ɪɟɡɤɨɟ ɨɝɪɚɧɢɱɟɧɢɟ ɟɟ ɩɨɞɜɢɠɧɨɫɬɢ.

Ʉɨɠɚ – ɲɢɪɨɤɚɹ ɫɟɬɶ ɪɚɫɲɢɪɟɧɧɵɯ ɜɟɧ ɜ ɨɛɥɚɫɬɢ ɥɛɚ, ɲɟɢ, ɝɪɭɞɧɨɣ 
ɤɥɟɬɤɢ, ɩɪɨɫɜɟɱɢɜɚɸɳɢɯɫɹ ɱɟɪɟɡ ɬɨɧɤɭɸ, ɷɥɚɫɬɢɱɧɭɸ ɤɨɠɭ. Ɉɩɪɟɞɟɥɹɸɬɫɹ 
ɥɨɤɚɥɶɧɵɟ ɭɱɚɫɬɤɢ ɫɭɯɨɣ ɤɨɠɢ, ɹɪɤɢɟ ɝɢɩɟɪɟɦɢɪɨɜɚɧɧɵɟ ɥɚɞɨɧɢ ɢ ɩɨɞɨɲɜɵ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɢɤɪɨɚɧɝɢɨɩɚɬɢɢ.

Ɍɭɥɨɜɢɳɟ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɚɫɬɟɧɢɱɧɨɫɬɶɸ, ɫɧɢɠɟɧɢɟɦ ɪɨɫɬɚ.
ɉɪɢ ɚɭɫɤɭɥɶɬɚɰɢɢ ɥɟɝɤɢɯ – ɜɟɡɢɤɭɥɹɪɧɨɟ ɞɵɯɚɧɢɟ, ɯɪɢɩɨɜ ɧɟɬ. Ɍɨɧɵ 

ɫɟɪɞɰɚ ɪɢɬɦɢɱɧɵɟ, ɱɢɫɬɵɟ. ɀɢɜɨɬ ɦɹɝɤɢɣ, ɛɟɡɛɨɥɟɡɧɟɧɧɵɣ. Ⱦɜɢɝɚɬɟɥɶɧɚɹ 
ɚɤɬɢɜɧɨɫɬɶ ɭ ɪɟɛɟɧɤɚ ɫɨɯɪɚɧɟɧɚ, ɧɨ ɯɨɞɢɬ ɬɨɥɶɤɨ ɡɚ ɪɭɱɤɭ. Ɋɚɡɜɢɬɢɟ ɪɟɛɟɧɤɚ, 
ɧɟɫɦɨɬɪɹ ɧɚ ɫɥɨɠɧɨɫɬɶ ɨɰɟɧɤɢ, ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɜɨɡɪɚɫɬɭ.

ȼ ɧɟɜɪɨɥɨɝɢɱɟɫɤɨɦ ɫɬɚɬɭɫɟ: ɩɚɰɢɟɧɬɤɚ ɬɪɭɞɧɨɞɨɫɬɭɩɧɚ ɤɨɧɬɚɤɬɭ, 
ɬɪɟɜɨɠɧɚ, ɨɬɦɟɱɚɸɬɫɹ ɫɩɨɧɬɚɧɧɵɟ ɞɜɢɠɟɧɢɹ, ɫɢɞɢɬ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ, ɦɨɠɟɬ 
ɯɨɞɢɬɶ ɩɪɢ ɩɨɞɞɟɪɠɤɟ, ɩɪɨɢɡɧɨɫɢɬ ɨɬɞɟɥɶɧɵɟ ɫɥɨɜɚ, ɩɥɨɯɨ ɮɢɤɫɢɪɭɟɬ ɜɡɝɥɹɞ, 
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ɫɯɨɞɹɳɟɟɫɹ ɤɨɫɨɝɥɚɡɢɟ. Ɇɵɲɟɱɧɵɣ ɬɨɧɭɫ ɫɧɢɠɟɧ, ɫɭɯɨɠɢɥɶɧɵɟ ɪɟɮɥɟɤɫɵ 
ɜɵɡɵɜɚɸɬɫɹ.

ɍɁɂ ɨɪɝɚɧɨɜ ɛɪɸɲɧɨɣ ɩɨɥɨɫɬɢ, ɩɨɱɟɤ: ɜ 2ɝ. 7 ɦɟɫ. ɩɟɱɟɧɶ ɧɟ ɭɜɟɥɢɱɟɧɚ, 
ɤɨɧɬɭɪɵ ɪɨɜɧɵɟ, ɱɟɬɤɢɟ, ɷɯɨɝɟɧɧɨɫɬɶ ɩɚɪɟɧɯɢɦɵ ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɪɚɜɧɨɦɟɪɧɨ 
ɩɨɜɵɲɟɧɚ, ɭɦɟɪɟɟɧɧɨɟ ɭɩɥɨɬɧɟɧɢɟ ɫɬɟɧɨɤ ɜɧɭɬɪɢɩɟɱɟɱɧɨɱɧɵɯ ɠɟɥɱɧɵɯ ɯɨɞɨɜ ɢ 
ɫɨɫɭɞɨɜ ɫɢɫɬɟɦɵ ɩɨɪɬɚɥɶɧɨɣ ɜɟɧɵ. ɀɟɥɱɧɵɣ ɩɭɡɵɪɶ ɧɟ ɭɜɟɥɢɱɟɧ, ɩɟɪɟɝɢɛ ɜ 
ɨɛɥɚɫɬɢ ɲɟɣɤɢ. ɉɨɞɠɟɥɭɞɨɱɧɚɹ ɠɟɥɟɡɚ ɜɢɡɭɚɥɢɡɢɪɭɟɬɫɹ ɩɨɥɧɨɫɬɶɸ, 
ɭɜɟɥɢɱɟɧɚ, ɫɬɪɭɤɬɭɪɚ ɨɞɧɨɪɨɞɧɚ, ɷɯɨɝɟɧɧɨɫɬɶ ɩɚɪɟɧɯɢɦɵ ɧɟɡɧɚɱɢɬɟɥɶɧɨ 
ɩɨɜɵɲɟɧɚ. ɉɨɱɤɢ ɪɚɫɩɨɥɨɠɟɧɵ ɬɢɩɢɱɧɨ, ɷɯɨɝɟɧɧɨɫɬɶ ɩɚɪɟɧɯɢɦɵ ɨɛɵɱɧɚɹ, 
ɱɚɲɟɱɧɨ-ɥɨɯɚɧɨɱɧɚɹ ɫɢɫɬɟɦɚ ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɭɩɥɨɬɧɟɧɚ.

Ɂɚɤɥɸɱɟɧɢɟ ɥɨɝɨɩɟɞɚ: ɪɟɛɟɧɨɤ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɞɨɫɬɭɩɟɧ ɤɨɧɬɚɤɬɭ, 
ɢɧɫɬɪɭɤɰɢɢ ɧɟ ɜɵɩɨɥɧɹɟɬ, ɧɟ ɜɢɞɢɬ, ɪɟɚɝɢɪɭɟɬ ɧɚ ɝɨɥɨɫ, ɤɚɩɪɢɡɧɢɱɚɟɬ, 
ɩɪɨɢɡɧɨɫɢɬ 2 ɫɥɨɜɚ – «ɩɚɩɚ», «ɦɚɦɚ». Ɋɟɛɟɧɨɤ ɨɬɫɬɚɟɬ ɜ ɩɫɢɯɢɱɟɫɤɨɦ ɪɚɡɜɢɬɢɢ. 
Ⱦɢɚɝɧɨɡ: Ɂɚɞɟɪɠɤɚ ɪɚɡɜɢɬɢɹ ɪɟɱɢ.

ɗɗȽ - ɞɨɦɢɧɢɪɨɜɚɧɢɟ ɬɟɬɚ - ɚɤɬɢɜɧɨɫɬɢ ɢ ɧɢɡɤɨɱɚɫɬɨɬɧɨɝɨ ɚɥɶɮɚ-ɪɢɬɦɚ, 
ɹɜɥɟɧɢɹ ɞɢɡɚɪɢɬɦɢɢ ɢ ɞɟɡɨɪɝɚɧɢɡɚɰɢɢ, ɫɩɟɰɢɮɢɱɟɫɤɚɹ ɷɩɢɥɟɩɬɢɱɟɫɤɚɹ 
ɚɤɬɢɜɧɨɫɬɶ.

ɗɄȽ – ɫɢɧɭɫɨɜɚɹ ɬɚɯɢɚɪɢɬɦɢɹ. ɑɋɋ (152-182 ɭɞ/ɦɢɧ). Ɉɬɤɥɨɧɟɧɢɟ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɨɫɢ ɫɟɪɞɰɚ ɜɩɪɚɜɨ: (980). ɍɦɟɪɟɧɧɵɟ ɨɛɦɟɧɧɵɟ ɢɡɦɟɧɟɧɢɹ ɜ 
ɦɢɨɤɚɪɞɟ.

Ɋɟɧɬɝɟɧ ɱɟɪɟɩɚ ɜ ɞɜɭɯ ɩɪɨɟɤɰɢɹɯ: ɜɵɪɚɠɟɧɧɵɟ ɤɨɫɬɧɵɟ ɞɟɮɨɪɦɚɰɢɢ 
ɥɢɰɟɜɨɝɨ ɢ ɦɨɡɝɨɜɨɝɨ ɱɟɪɟɩɚ; ɫ ɜɵɪɚɠɟɧɧɵɦɢ ɩɨɥɨɫɚɬɵɦɢ ɝɢɩɟɪɨɫɬɨɡɚɦɢ 
ɧɢɠɧɟɣ ɱɟɥɸɫɬɢ ɫ ɞɜɭɯ ɫɬɨɪɨɧ.

ɍɁɂ ɫɟɪɞɰɚ: ɩɪɚɜɵɟ ɨɬɞɟɥɵ ɫɟɪɞɰɚ ɧɟ ɭɜɟɥɢɱɟɧɵ. ȼ ɩɨɥɨɫɬɢ ɥɟɜɨɝɨ 
ɠɟɥɭɞɨɱɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɯɨɪɞɚ. ɉɪɢ ɞɨɩɩɥɟɪ-ɗɏɈ 
ɤɚɪɞɢɨɝɪɚɮɢɢ ɩɨɤɚɡɚɬɟɥɢ ɤɪɨɜɨɬɨɤɚ ɜ ɩɪɟɞɟɥɚɯ ɧɨɪɦɵ.

ɍɁɂ ɬɚɡɨɛɟɞɪɟɧɧɵɯ ɫɭɬɚɜɨɜ: ɤɨɫɬɧɚɹ ɤɪɵɲɚ – ɧɟɫɤɨɥɶɤɨ ɧɟɞɨɫɬɚɬɨɱɧɚ, 
ɯɪɹɳɟɜɚɹ ɤɪɵɲɚ – ɩɪɹɦɨɭɝɨɥɶɧɚɹ; ɤɨɫɬɧɵɣ ɷɪɤɟɪ – ɡɚɤɪɭɝɥɟɧɧɵɣ; ɝɨɥɨɜɤɢ 
ɛɟɞɟɪ ɰɟɧɬɪɚɥɢɡɨɜɚɧɵ ɜ ɜɟɪɬɥɭɠɧɵɯ ɜɩɚɞɢɧɚɯ; ɹɞɪɨ ɨɤɨɫɬɟɧɟɧɢɹ –

ɧɚɦɟɱɚɟɬɫɹ. Ⱦɢɚɝɧɨɡ: ɡɚɞɟɪɠɤɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɬɚɡɨɛɟɞɪɟɧɧɵɯ ɫɭɫɬɚɜɨɜ.
Ɉɮɬɚɥɶɦɨɥɨɝɢɱɟɫɤɢɣ ɫɬɚɬɭɫ: ɪɚɫɯɨɞɹɳɟɟɫɹ  ɤɨɫɨɝɥɚɡɢɟ ɩɪɚɜɨɝɨ ɝɥɚɡɚ. 

ȼɟɤɢ ɩɬɨɡɢɪɨɜɚɧɵ. Ʉɨɧɴɸɤɬɢɜɚ ɧɟɫɤɨɥɶɤɨ ɪɚɡɞɪɚɠɟɧɚ. Ɋɨɝɨɜɢɰɚ ɝɥɚɞɤɚɹ, 
ɝɥɹɧɰɟɜɚɹ. Ɋɚɞɭɠɧɚɹ ɨɛɨɥɨɱɤɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɨɡɪɚɫɬɭ. Ⱦɢɫɤ ɡɪɢɬɟɥɶɧɨɝɨ ɧɟɪɜɚ 
ɛɥɟɞɧɵɣ. ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɩɨɡɜɨɥɢɥɢ ɫɱɢɬɚɬɶ, ɱɬɨ ɭ ɪɟɛɟɧɤɚ ɢɦɟɟɬ ɦɟɫɬɨ 
ɚɬɪɨɮɢɹ ɡɪɢɬɟɥɶɧɨɝɨ ɧɟɪɜɚ, ɪɟɡɤɨ ɫɧɢɠɟɧɚ ɨɫɬɪɨɬɚ ɡɪɟɧɢɹ, ɩɨɞɨɡɪɟɧɢɟ ɧɚ 
ɞɢɫɩɥɚɡɢɸ ɢ ɦɟɯɚɧɢɱɟɫɤɨɟ ɫɭɠɟɧɢɟ ɡɪɢɬɟɥɶɧɨɝɨ ɤɚɧɚɥɚ. ɇɟ ɩɨɥɭɱɟɧɵ 
ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɧɚɪɭɲɟɧɢɹ ɩɪɨɜɨɞɢɦɨɫɬɢ ɡɪɢɬɟɥɶɧɵɯ ɩɭɬɟɣ. 
ɇɟɣɪɨɮɢɡɢɨɥɨɝɢɱɟɫɤɚɹ ɮɭɧɤɰɢɹ ɡɪɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚɬɨɪɚ ɧɟɫɬɚɛɢɥɶɧɚɹ ɫ 
ɜɵɪɚɠɟɧɧɨɣ ɪɟɞɭɤɰɢɟɣ ɢ ɩɪɢɡɧɚɤɚɦɢ ɩɨɜɪɟɠɞɟɧɢɹ ɫɬɪɭɤɬɭɪ ɩɪɨɜɨɞɧɢɤɨɜɨɝɨ 
ɭɪɨɜɧɹ, ɜ ɞɢɧɚɦɢɤɟ – ɛɟɡ ɢɡɦɟɧɟɧɢɣ. 
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Ɍɚɛɥɢɰɚ 2
Ⱦɢɧɚɦɢɤɚ əɆɊɌ, ɄɌ ɝɨɥɨɜɧɨɝɨ ɦɨɡɝɚ

№ 
ɩ/ɩ

ȼɨɡɪɚɫɬ Ɉɩɢɫɚɧɢɟ əɆɊɌ, КɌ ɝɨɥɨɜɧɨɝɨ ɦɨɡɝɚ

1 4 ɦɟɫ. ɋɭɛɞɭɪɚɥɶɧɵɟ ɝɢɞɪɨɦɵ ɥɨɛɧɨ-ɜɢɫɨɱɧɵɯ ɞɨɥɟɣ ɫ ɨɛɟɢɯ 
ɫɬɨɪɨɧ

2 1 ɝɨɞ 2 ɦɟɫ. ɆɊɌ-ɩɪɢɡɧɚɤɢ ɩɨɪɚɠɟɧɢɹ ɛɟɥɨɝɨ ɜɟɳɟɫɬɜɚ ɦɨɡɝɚ, 
ɜɟɪɨɹɬɧɨ ɝɢɩɨɤɫɢɱɟɫɤɢ-ɢɲɟɦɢɱɟɫɤɨɝɨ ɝɟɧɟɡɚ ɜ 
ɩɪɟɧɚɬɚɥɶɧɨɦ ɩɟɪɢɨɞɟ. Ⱦɚɧɧɵɟ ɡɚ ɜɧɭɬɪɟɧɧɸɸ 
ɝɢɞɪɨɰɟɮɚɥɢɸ, ɦɚɥɶɮɨɪɦɚɰɢɸ Ⱥɪɧɨɥɶɞɚ-Ʉɢɚɪɢ I

3 1 ɝɨɞ 10 ɦɟɫ. ɄɌ-ɩɪɢɡɧɚɤɢ ɝɢɞɪɨɰɟɮɚɥɢɢ, ɤɪɚɧɢɨɫɬɟɧɨɡɚ, ɝɢɩɟɪɨɫɬɨɡɚ 
ɤɨɫɬɟɣ ɱɟɪɟɩɚ, ɧɚɪɚɫɬɚɸɳɟɣ ɜɧɭɬɪɢɱɟɪɟɩɧɨɣ 
ɝɢɞɪɨɰɟɮɚɥɢɢ, ɨɫɬɚɬɨɱɧɵɟ ɹɜɥɟɧɢɹ ɝɢɩɨɤɫɢɱɟɫɤɢ-

ɢɲɟɦɢɱɟɫɤɨɝɨ ɩɨɪɚɠɟɧɢɹ ɦɨɡɝɚ.
4 1 ɝɨɞ 11 ɦɟɫ. Ʉɪɚɧɢɨɫɬɟɧɨɡ, ɫɨɫɬɨɹɧɢɟ ɩɨɫɥɟ ɲɭɧɬɢɪɨɜɚɧɢɹ
5 2 ɝɨɞɚ 3 ɦɟɫ. ɉɪɢ ɄɌ: ɩɨɱɬɢ ɩɨɥɧɨɟ ɨɬɫɭɬɫɜɢɟ ɩɪɢɞɚɬɨɱɧɵɯ ɩɚɡɭɯ ɧɨɫɚ ɢ 

ɫɨɫɰɟɜɢɞɧɨɝɨ ɨɬɪɨɫɬɤɚ. ȼ ɩɪɚɜɨɦ ɛɨɤɨɜɨɦ ɠɟɥɭɞɨɱɤɟ ɢ ɜ 
ɩɪɚɜɨɣ ɡɚɬɵɥɨɱɧɨɣ ɤɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɬɟɬɟɪ. 
ȼɧɭɬɪɟɧɧɹɹ ɝɢɞɪɨɰɟɮɚɥɢɹ. ɇɢɡɤɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ 
ɦɢɧɞɚɥɢɧ, ɦɨɡɠɟɱɤɚ, ɩɪɢɡɧɚɤɢ ɫɜɟɠɟɝɨ ɤɪɨɜɨɢɡɥɢɹɧɢɹ ɧɟ 
ɜɵɹɜɥɟɧɵ. Ɏɢɛɪɨɡɧɚɹ ɞɢɫɩɥɚɡɢɹ. Ʉɪɚɧɢɨɫɢɧɨɫɬɨɡ.

6 2 ɝɨɞɚ 5 ɦɟɫ. Ʉɪɚɧɢɨɫɬɟɧɨɡ. ȼɚɪɢɚɧɬ  Ⱥɪɧɨɥɶɞɚ-Ʉɢɚɪɢ I.
7 3 ɝɨɞɚ 1 ɦɟɫ. ɄɌ-ɩɪɢɡɧɚɤɢ ɤɪɚɧɢɨɫɬɟɧɨɡɚ, ɝɢɩɟɪɨɫɬɨɡɚ ɤɨɫɬɟɣ ɱɟɪɟɩɚ, 

ɜɧɭɬɪɢɱɟɪɟɩɧɨɣ ɝɢɩɟɪɬɟɧɡɢɢ

ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɛɫɥɟɞɨɜɚɧɢɹ ɜ ɏɋɆȽɐ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɞɚɧɧɵɟ 
(ɬɚɛɥ. 3, 4, 5, 6, 7, 8, 9).

Ɍɚɛɥɢɰɚ 3
Ȼɢɨɯɢɦɢɱɟɤɢɣ  ɩɪɨɮɢɥɶ

№ ɩ/ɩ Ɇɟɬɚɛɨɥɢɬɵ Ɋɟɡɭɥɶɬɚɬ Ɋɟɮɟɪɟɧɬɧɵɟ 
ɡɧɚɱɟɧɢɹ

1. ɓɟɥɨɱɧɚɹ  ɮɨɫɮɚɬɚɡɚ 4833↑ ȿɞ/ɥ Ⱦɨ  720

2. Ɉɛɳɢɣ  ɯɨɥɟɫɬɟɪɢɧ 7,31↑ ɦɦɨɥɶ/ɥ 2,95-5,25

3. ȺɋɌ 55,91↑ ȿɞ/ɥ 0-48

4. Ɍɪɢɝɥɢɰɟɪɢɞɵ 1,45 ↑ ɦɦɨɥɶ/ɥ 0,4-1,24

5. Ʉɪɟɚɬɢɧɢɧ 22,53↓ɦɤɦ/ɥ 27-62

6. ɅȾȽ 714,6 ↑ȿɞ/ɥ Ⱦɨ 395

7. Ɉɛɳɢɣ ɛɟɥɨɤ 83,53↑ ɝ/ɥ 60-78
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Ʉɚɤ ɜɢɞɧɨ ɢɡ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɞɚɧɧɵɯ ɛɢɨɯɢɦɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ (ɬɚɛɥ.3) 
ɦɟɬɚɛɨɥɢɱɟɫɤɢɟ ɧɚɪɭɲɟɧɢɹ ɨɱɟɜɢɞɧɵ ɢ, ɩɨ-ɜɢɞɢɦɨɦɭ, ɚɫɫɨɰɢɢɪɨɜɚɧɵ ɫ 
ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶɸ ɤɥɸɱɟɜɨɝɨ ɮɟɪɦɟɧɬɚ ɮɨɥɚɬɧɨɝɨ ɰɢɤɥɚ 
ɦɟɬɢɥɟɧɬɟɬɪɚɝɢɞɪɨɮɨɥɚɬ ɪɟɞɭɤɬɚɡɵ ɢ ɦɟɬɢɨɧɢɧ ɫɢɧɬɚɡɵ.

Ɍɚɛɥɢɰɚ 4
Ɋɟɡɭɥɶɬɚɬɵ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɦɟɬɨɞɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ

№ 
ɩ/ɩ

ɉɨɤɚɡɚɬɟɥɶ Ɋɟɡɭɥɶɬɚɬ Ɋɟɮɟɪɟɧɬɧɵɟ 
ɡɧɚɱɟɧɢɹ

1. Ƚɨɦɨɰɢɫɬɟɢɧ 7,51↑ ɦɦɨɥɶ/ɥ ɞɨ 5
2. Ɏɨɥɢɟɜɚɹ ɤɢɫɥɨɬɚ 51,28 ɦɦɨɥɶ/ɥ 52,55-119,59

3. ȼɢɬɚɦɢɧ ȼ12 0,225 ɧɦɨɥɶ/ɥ 0,20-0,40

4. ȼɢɬɚɦɢɧ ȼ1 41,38 ɧɦɨɥɶ/ɥ 40,0-80,0

5. ȼɢɬɚɦɢɧ ȼ2 90,66↓ ɧɦɨɥɶ/ɥ 100,0-150,0

6. ȼɢɬɚɦɢɧ ȼ3 3,92↓ ɦɦɨɥɶ/ɥ 4,70-8,34

7. ȼɢɬɚɦɢɧ ȼ6 20 ɧɦɨɥɶ/ɥ 14,6-72,8

ɉɨɤɚɡɚɬɟɥɢ ɭɪɨɜɧɹ ɝɨɦɨɰɢɫɬɟɢɧɚ (ɬɚɛɥ. 4) ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɜ ɩɨɥɶɡɭ 
ɥɟɝɤɨɣ ɝɨɦɨɰɢɫɬɢɧɭɪɢɢ, ɚ ɫɧɢɠɟɧɢɟ ɭɪɨɜɧɟɣ ɜɢɬɚɦɢɧɚ ȼ2 ɢ ȼ3, ɫɤɨɪɟɟ ɜɫɟɝɨ, ɧɟ 
ɹɜɥɹɸɬɫɹ ɤɥɢɧɢɱɟɫɤɢ ɡɧɚɱɢɦɵɦɢ.

Ɍɚɛɥɢɰɚ 5
ȾɇɄ-ɚɧɚɥɢɡ ɝɟɧɟɬɢɱɟɫɤɨɣ ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɨɫɬɢ

№ 
ɩ/ɩ

ɇɚɢɦɟɧɨɜɚɧɢɟ ɝɟɧɚ Аɛɛɪɟɜɢɚɬɭɪɚ Ƚɟɧɨɬɢɩ

1 Ɇɟɬɢɥɟɧɬɟɬɪɚɝɢɞɪɨɮɨɥɚɬ-

ɪɟɞɭɤɬɚɡɚ
MTHFR C677Ɍ ɌɌ

2 Ɇɟɬɢɨɧɢɧ-ɫɢɧɬɟɡɚɪɟɞɭɤɬɚɡɚ MɌRR A66G AG

3 Ɇɟɬɢɨɧɢɧ-ɫɢɧɬɟɡɚ MɌR A2756G GG

4 ɉɪɨɬɪɨɦɛɢɧ (ɤɨɚɝɭɥɹɰɢɨɧɧɵɣ 
ɮɚɤɬɨɪ II)

F II- G20210A GG

5 Ɏɚɤɬɨɪ Ʌɹɣɞɟɧɚ (ɮɚɤɬɨɪ V) F V – G1691A GG

6 Ƚɟɧ VII – ɮɚɤɬɨɪɚ ɫɜɟɪɬɵɜɚɧɢɹ 
ɤɪɨɜɢ ɢɧɝɢɛɢɬɨɪɚ ɚɤɬɢɜɚɬɨɪɚ 
ɩɥɚɡɦɢɧɨɝɟɧɚ

PAI - 675(5G/4G) 5G/4G

7 Ⱥɧɝɢɨɬɟɧɡɢɧɨɝɟɧ AGT I – C521T

AGT II – T704C

CC

CC
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ȾɇɄ ɚɧɚɥɢɡ ɝɟɧɟɬɢɱɟɫɤɨɣ ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɨɫɬɢ (ɬɚɛɥ. 5) 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɜ ɩɨɥɶɡɭ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ ɤɥɸɱɟɜɨɝɨ ɮɟɪɦɟɧɬɚ ɮɨɥɚɬɧɨɝɨ 
ɰɢɤɥɚ MTHFR, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɹɝɤɨɣ ɝɨɦɨɰɢɫɬɢɧɭɪɢɢ.

Ɍɚɛɥɢɰɚ 6
ɂɫɫɥɟɞɨɜɚɧɢɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɤɢɫɥɨɬ ɦɨɱɢ

№ 
ɩ/ɩ ɉɨɤɚɡɚɬɟɥɶ Ɋɟɡɭɥɶɬɚɬ Ɋɟɮɟɪɟɧɬɧɵɟ 

ɡɧɚɱɟɧɢɹ
1 Ɇɟɬɚɛɨɥɢɬɵ ɰɢɤɥɚ Кɪɟɛɫɚ ɢ ɫɨɫɬɨɹɧɢɹ ɚɤɬɢɜɧɨɫɬɢ ɮɟɪɦɟɧɬɨɜ 

ɞɵɯɚɬɟɥɶɧɨɣ ɰɟɩɢ
1.1. Citric 23.48 ↓ 25.7 - 678.3 

ɦɦɨɥɶ/ɦɨɥɶ KREA
2 Ɇɟɬɚɛɨɥɢɬɵ ɨɛɦɟɧɚ ɫɟɪɵ: ɢɧɞɢɤɚɬɨɪɵ ɚɤɬɢɜɧɨɫɬɢ ɜɢɬɚɦɢɧɨɜ B12 ɢ 

ɮɨɥɢɟɜɨɣ ɤɢɫɥɨɬɵ; ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ
ɦɨɥɢɛɞɟɧɚ; ɢɧɞɢɤɚɬɨɪɵ ɰɢɫɬɟɢɧɚ, ɦɟɬɢɨɧɢɧɚ, ɧɚɪɭɲɟɧɢɹ ɩɪɨɰɟɫɫɨɜ 
ɦɟɬɢɥɢɪɨɜɚɧɢɹ

2.1 3-Hydroxybutyric (B12) 0.49 ↑ n.d. ɦɦɨɥɶ/ɦɨɥɶ 
KREA

2.2 5-Oxoproline (Cys) 26.91 30.02 - 74.57 

Umol/mmol KREA

3. Кɟɬɨɧɨɜɵɟ ɬɟɥɚ, ɦɟɬɚɛɨɥɢɬɵ ɨɤɢɫɥɟɧɢɹ ɠɢɪɧɵɯ ɤɢɫɥɨɬ
3.1 2-Hydroxybutyric 1.72↑ 0 - 1.67 ɦɦɨɥɶ/ɦɨɥɶ 

KREA

4 Ɇɟɬɚɛɨɥɢɬɵ ɝɪɢɛɤɨɜ ɢ ɞɪɨɠɠɟɣ
4.1 ɉɪɨɛɚ ɧɚ ɢɧɞɢɤɚɧ ɧ.ɫɥ. ↑ ɨɬɪɢɰɚɬɟɥɶɧɚɹ
5 Ɇɟɬɚɛɨɥɢɬɵ ɛɚɤɬɟɪɢɣ
5.1 3-Hydroxyphenylacetic 

(Phe, Tyr)

348.68 ↑ 5.72 - 120.58 

Umol/mmol KREA

5.2 3-hydroxyhippuric (Phe, Tyr) 165.18 ↑ 0-49.8 Umol/mmol 

KREA

5.3 4-hydroxybenzoic (Phe, Tyr) 297.35 ↑ 28.56 - 233.38 

Umol/mmol KREA

5.4 Hippuric (Phe, Tyr) 3279.84 ↑ 50.26 - 3067.48 

Umol/mmol KREA

5.5 5-Hydroxyindoleacetic (Trp) 17.48 ↓ 43.4 - 463.14 

Umol/mmol KREA

5.6 5- Oxoproline 26.91 ↓ 30.02 - 74.57 

ɦɦɨɥɶ/ɦɨɥɶ KREA
6 Ɇɟɬɚɛɨɥɢɬɵ ɤɨɫɬɧɨɣ ɢ ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ ɬɤɚɧɢ, ɧɚɪɭɲɟɧɢɢ ɨɛɦɟɧɚ АК 

ɩɪɨɥɢɧɚ (Pro), ɝɥɢɰɢɧɚ (Gly)

6.1 5-Oxoproline 26.91 ↓ 30.02 - 74.57 

ɦɦɨɥɶ/ɦɨɥɶ KREA
6.2 Hippuric (Gly) 3279.84 ↑ 50.26 - 3067.48 
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Umol/mmol KREA

7. Ɇɟɬɚɛɨɥɢɬɵ ɧɟɣɪɨɬɪɚɧɫɦɢɬɬɟɪɨɜ
7.1 5-Hydroxyindoleacetic 

(ɋɟɪɨɬɨɧɢɧ)
17.48 ↓ 43.4 - 463.14 

Umol/mmol KREA

8. Ɇɟɬɚɛɨɥɢɬɵ АК ɮɟɧɢɥɚɥɚɧɢɧɚ (Phe), ɬɢɪɨɡɢɧɚ (Tyr)

8.1 4-hydroxybenzoic (Phe, Tyr) 297.35 ↑ 28.56 - 233.38 

Umol/mmol KREA

8.2 3-hydroxyhippuric (Phe, Tyr) 165.18 ↑ 0 - 49.8 Umol/mmol 

KREA

8.3 Hippuric (Phe, Tyr) 3279.84 ↑ 50.26 - 3067.48 

Umol/mmol KREA

9 Ɇɟɬɚɛɨɥɢɬɵ АК ɬɪɢɩɬɨɮɚɧɚ (Trp), ɥɢɡɢɧɚ (Lвs), ɝɢɫɬɢɞɢɧɚ (HТs), 
ɚɪɝɢɧɢɧɚ (ArР)

9.1 5-Hydroxyindoleacetic (Trp) 17.48 ↓ 43.4 - 463.14 

Umol/mmol KREA

10 Кɟɬɨɡ; ɦɟɬɚɛɨɥɢɬɵ АК ɫ ɪɚɡɜɟɬɜɥɟɧɧɨɣ ɰɟɩɶɸ: ɥɟɣɰɢɧɚ (Leu), 

ɢɡɨɥɟɣɰɢɧɚ (Ile), ɜɚɥɢɧɚ (Val)

10.1 Erythronilic (Ile) 142.21 ↑ 0 - 76.19  Umol/mmol 

KREA

10.2 2-Ethylhydracrylic (Ile) 31.77  ↑ 0 - 12.76 Umol/mmol 

KREA

10.3 3-Hydroxyisobutyric (Val, 

ɬɢɦɢɧ)
18.45 ↑ 1.26 - 13.73 

Umol/mmol KREA

11. Ɇɟɬɚɛɨɥɢɬɵ АК ɝɥɭɬɚɦɢɧɚ (Gln), ɝɥɭɬɚɦɢɧɨɜɨɣ ɤɢɫɥɨɬɵ (Glu), 

ɚɫɩɚɪɚɝɢɧɨɜɨɣ ɤɢɫɥɨɬɵ (Asp), ɢɫɬɨɳɟɧɢɹ
ɝɥɭɬɚɬɢɨɧɚ

11.1 5-OбШЩrШХТЧО (↓РХЮЭКЭТШЧО) 26.91 ↓ 30.02 - 74.57 

ɦɦɨɥɶ/ɦɨɥɶ KREA
11.2 CТЭrТМ (↓РХЮЭКЭТШЧО) 23.48 ↓ 25.7 - 678.3 

ɦɦɨɥɶ/ɦɨɥɶ KREA
12. ɂɧɞɢɤɚɬɨɪɵ ɚɤɬɢɜɧɨɫɬɢ ɜɢɬɚɦɢɧɨɜ B1 (ɬɢɚɦɢɧɚ), B3 (ɧɢɤɨɬɢɧɚɦɢɞɚ, 

PP), ɦɚɝɧɢɹ (Mg), ɯɪɨɦɚ (Cr), ɜɚɧɚɞɢɹ (V)

12.1 2-Hydroxybutyric (B1, B3) 1.72 ↑ 0 - 1.67 ɦɦɨɥɶ/ɦɨɥɶ 
KREA

12.2 5-Oxoproline 26.91↓ 30.02 - 74.57 

ɦɦɨɥɶ/ɦɨɥɶ KREA
13. ɂɧɞɢɤɚɬɨɪɵ ɚɤɬɢɜɧɨɫɬɢ ɤɨɷɧɡɢɦɚ Q10
13.1 2-Hydroxybutyric 1.72↑ 0 - 1.67 ɦɦɨɥɶ/ɦɨɥɶ 

KREA

14. Ɇɟɬɚɛɨɥɢɬɵ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɩɨɜɵɲɟɧɵ ɩɪɢ ɨɬɪɚɜɥɟɧɢɢ
14.1 5-Oxoproline 26.91↓ 30.02 - 74.57 

ɦɦɨɥɶ/ɦɨɥɶ KREA
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14.2 CТЭrТМ (↓РХЮЭКЭТШЧО) 23.48 ↓ 25.7 - 678.3 

ɦɦɨɥɶ/ɦɨɥɶ KREA
14.3 Phenoxyacetic (ɨɬɪɚɜɥɟɧɢɟ 

ɩɟɫɬɢɰɢɞɚɦɢ;
ɩɪɢɟɦ ɩɟɧɢɰɢɥɥɢɧɚ V)

114.9 ↑ 0 - 1.85 ɦɦɨɥɶ/ɦɨɥɶ 
KREA

15 Ɇɟɬɚɛɨɥɢɬɵ ɩɪɢɟɦɚ ɩɨɥɢɮɟɧɨɥɨɜ ɢ ɮɥɚɜɨɧɢɞɨɜ ɫ ɩɢɳɟɣ
15.1 Hippuric 3279.84 ↑ 50.26 - 3067.48 

Umol/mmol KREA

ɉɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɨɪɝɚɧɢɱɟɫɤɢɯ ɤɢɫɥɨɬ ɦɨɱɢ (ɬɚɛɥ. 6) ɜɵɹɜɥɟɧɵ 
ɢɡɦɟɧɟɧɢɹ ɦɟɬɚɛɨɥɢɬɨɜ: ɢɫɬɨɳɟɧɢɹ ɝɥɭɬɚɬɢɨɧɚ, ɧɟɥɶɡɹ ɢɫɤɥɸɱɢɬɶ 
ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ ɫɟɪɨɬɨɧɢɧɚ ɢɥɢ ɬɪɢɩɬɨɮɚɧɚ, ɧɚɪɭɲɟɧɢɹ ɦɢɤɪɨɮɥɨɪɵ ɀɄɌ.

Ɍɚɛɥɢɰɚ 7
Ⱥɦɢɧɨɤɢɫɥɨɬɧɵɣ ɚɧɚɥɢɡ ɫɵɜɨɪɨɬɤɢ ɤɪɨɜɢ

Аɦɢɧɨɤɢɫɥɨɬɵ Кɨɥ-ɜɨ, 
ɦɝ

ɇɨɪɦɚ,
ɦɝ ɤɪɨɜɢ

%

ɩɨ ɦɝ
ɇɨɪɦɚ, 

ɦɝ/% 
Ʌɢɡɢɧ 3,276 ↑ 1,825-3,106 10,55 ↑ 9,04

Ƚɢɫɬɢɞɢɧ 1,051 0,517-1,562 3,39 5,15

Ⱥɪɝɢɧɢɧ 1,800 ↑ 0,256-1,740 5,80 5,97

Ɉɪɧɢɬɢɧ 2,805 ↑ 0,345-1,008 9,04 3,42

Ⱥɫɩɚɪɨɝɢɧɨɜɚɹ ɤ-ɬɚ 1,313 ↑ 0,044-0,334 4,23 0,77

Ɍɪɟɨɧɢɧ 1,641 ↑ 0,890-1,483 5,29 5,74

ɋɟɪɢɧ 2,371 ↑ 0,879-1,871 7,64 5,70

Ƚɥɭɬɚɦɢɧɨɜɚɹ ɤ-ɬɚ 1,021 0,344-1,415 3,29 2,32

ɉɪɨɥɢɧ 1,438 1,027-3,044 4,63 8,73

Ƚɥɢɰɢɧ 2,703 ↑ 1,106-2,120 8,71 7,11

Ⱥɥɚɧɢɧ 3,776 2,163-3,922 12,17 12,32

ɐɢɫɬɢɧ 0,333 0,324-1,200 1,07 3,86

ȼɚɥɢɧ 2,194 2,065-2,950 7,07 10,50

Ɇɟɬɢɨɧɢɧ 0,344 0,167-0,400 1,11 1,32

ɂɡɨɥɟɣɰɢɧ 0,595 0,484-0,936 1,92 2,99

Ʌɟɣɰɢɧ 1,474 1,275-2,009 4,75 6,30

Ɍɢɪɨɡɢɧ 1,437 0,835-1,733 4,63 5,08

Ɏɟɧɢɥɚɥɚɧɢɧ 1,464 ↑ 0,750-1,442 4,72 3,67

ɋɭɦɦɚ 31,034

Ƚɥɭɬɚɦɢɧ 11,993 ↑ 5,500-10,610

Аɦɦɢɚɤ 1,576 ↑ 0,382-1,147
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Ⱥɦɢɧɨɤɢɫɥɨɬɧɵɣ ɚɧɚɥɢɡ ɫɵɜɨɪɨɬɤɢ ɤɪɨɜɢ (ɬɚɛɥ. 7) ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɧɟɪɟɡɤɨ ɜɵɪɚɠɟɧɧɵɦɢ ɢɡɦɟɧɟɧɢɹɦɢ, ɧɟ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɳɢɦɢ ɨ ɧɚɥɢɱɢɢ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɧɨɡɨɥɨɝɢɱɟɫɤɨɣ ɟɞɢɧɢɰɵ ɧɚɪɭɲɟɧɢɹ ɨɛɦɟɧɚ ɚɦɢɧɨɤɢɫɥɨɬ. 
ɉɨɤɚɡɚɬɟɥɢ ɭɪɨɜɧɹ ɦɟɬɢɨɧɢɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɪɟɮɟɪɟɧɬɧɵɦ ɡɧɚɱɟɧɢɹɦ ɧɨɪɦɵ ɢ 
ɷɬɨ ɧɟ ɩɪɨɬɢɜɨɪɟɱɢɬ ɜɵɫɤɚɡɚɧɧɨɦ ɩɪɟɞɩɨɥɨɠɟɧɢɢ ɨ ɦɹɝɤɨɣ ɝɨɦɨɰɢɫɬɢɧɭɪɢɢ.

Ɍɚɛɥɢɰɚ 8
Ʉɥɢɧɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɤɪɨɜɢ

№ 
ɩ/ɩ

ɉɨɤɚɡɚɬɟɥɶ Ɋɟɡɭɥɶɬɚɬ Ɋɟɮɟɪɟɧɬɧɵɟ ɡɧɚɱɟɧɢɹ

1 Ʌɟɣɤɨɰɢɬɵ 10,7 ↑ 4,5-10,0 10ɯ109 ɤɥɟɬɨɤ/ɥ
2 ɗɪɢɬɪɨɰɢɬɵ 4,87 ↑ 3,5-4,5 ɯ1012 ɤɥɟɬɨɤ/ɥ
3 Ƚɟɦɨɝɥɨɛɢɧ 132 ɝ/ɥ 110-145 ɝ/ɥ
4 ɋɪɟɞɧɟɟ ɫɨɞɟɪɠɚɧɢɟ 

ɝɟɦɨɝɥɨɛɢɧɚ ɜ ɷɪɢɬɪɨɰɢɬɟ 
(Ɇɋɇ)

27,3 ɩɝ ↓ 28-32 ɩɝ

5 Ɍɪɨɦɛɨɰɢɬɵ 485 ↑ 160-390 ɤɥɟɬɨɤ/ɥ 10ɯ109
6 ɒɢɪɢɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɬɪɨɦɛɨɰɢɬɨɜ ɩɨ ɨɛɴɟɦɚɦ
9,6% ↓ 10,0-20,0 %

7 Ʌɢɦɮɨɰɢɬɵ 45,6 % 26-60%

8 ɗɨɡɢɧɨɮɢɥɵ 5,3% 0,5-7,0%

ȼ ɤɥɢɧɢɱɟɫɤɨɦ ɚɧɚɥɢɡɟ ɤɪɨɜɢ (ɬɚɛɥ. 8) ɩɨɜɵɲɟɧɨ ɤɨɥɢɱɟɫɬɜɨ 
ɬɪɨɦɛɨɰɢɬɨɜ, ɱɬɨ ɦɨɠɟɬ ɛɵɬɶ ɚɫɫɨɰɢɢɪɨɜɚɧɨ ɫ ɧɚɥɢɱɢɟɦ ɚɥɥɟɥɟɣ ɪɢɫɤɚ 
ɧɚɫɥɟɞɫɬɜɟɧɧɨɣ ɬɪɨɦɛɨɮɢɥɢɢ (MTR 2756 GG, MTRR 66AG, PAI -675 (5G/4G), 

AGT II 235 TT).

Ɍɚɛɥɢɰɚ 9
Ⱦɢɧɚɦɢɤɚ ɫɨɞɟɪɠɚɧɢɹ ɝɨɪɦɨɧɨɜ ɜ ɤɪɨɜɢ

№ 
ɩ/ɩ

ȼɨɡɪɚɫɬ Ɍɟɫɬɵ Ɋɟɡɭɥɶɬɚɬ Ɋɟɮɟɪɟɧɬɧɵɟ 
ɡɧɚɱɟɧɢɹ

1 8 ɦɟɫ.
Ɍ4 ɫɜɨɛɨɞɧɵɣ 11,9 ɩɦɨɥɶ/ɥ 11,5-23,0

ɌɌȽ 1,48 ɦɥɨɞ/ɥ 0,17-4,05

2 11 ɦɟɫ.
Ɍ4 ɫɜɨɛɨɞɧɵɣ 16,8 ɩɦɨɥɶ/ɥ 11,5-23,0

ɌɌȽ 0,39 ɦɥɨɞ/ɥ 0,17-4,05

3 1 ɝɨɞ 1 ɦɟɫ.
Ɍ4 ɫɜɨɛɨɞɧɵɣ 11,3 ɩɦɨɥɶ/ɥ 11,5-23,0

ɌɌȽ 0,64 ɦɥɨɞ/ɥ 0,17-4,05

4
1 ɝɨɞ 3 ɦɟɫ.

Ɍ4 ɫɜɨɛɨɞɧɵɣ 1,498 ɩɦɨɥɶ/ɥ 11,5-23,0

ɌɌȽ 1,01 ɦɥɨɞ/ɥ 0,17-4,05

5 1 ɝɨɞ 6 ɦɟɫ.
Ɍ4 ɫɜɨɛɨɞɧɵɣ 10,8 ɩɦɨɥɶ/ɥ 11,5-23,0

ɌɌȽ 0,79 ɦɥɨɞ/ɥ 0,17-4,05

6 1 ɝɨɞ 10 ɦɟɫ.
Ɍ4 ɫɜɨɛɨɞɧɵɣ 13,7 ɩɦɨɥɶ/ɥ 11,5-23,0

ɌɌȽ 0,48 ɦɥɨɞ/ɥ 0,17-4,05

7 2 ɝɨɞɚ 2 ɦɟɫ. Ɍ4 ɫɜɨɛɨɞɧɵɣ 11,0 ɩɦɨɥɶ/ɥ 11,5-23,0
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ɌɌȽ 0,4 ɦɥɨɞ/ɥ 0,17-4,05

8 3 ɝɨɞɚ 5 ɦɟɫ.
Ɍ4 ɫɜɨɛɨɞɧɵɣ 11,2 ɩɦɨɥɶ/ɥ 11,5-23,0

ɌɌȽ 0,68 ɦɥɨɞ/ɥ 0,17-4,05

ɍɱɢɬɵɜɚɹ, ɱɬɨ ɜ ɢɧɫɬɢɬɭɬɟ Chiari de Barcelona dr. Mignel B. Royo Salvador

ɭɫɩɟɲɧɨ ɨɩɟɪɢɪɭɟɬ ɛɨɥɶɧɵɯ ɫ ɫɢɧɞɪɨɦɨɦ Ⱥɪɧɨɥɶɞɚ – Ʉɢɚɪɢ, ɜ ɱɟɦ ɦɵ 
ɭɛɟɞɢɥɢɫɶ, ɩɨɫɟɬɢɜ ɪɚɧɟɟ ɟɝɨ ɤɥɢɧɢɤɭ, ɦɵ ɨɛɪɚɬɢɥɢɫɶ ɤ ɧɟɦɭ ɡɚ ɩɨɦɨɳɶɸ ɢ 
ɩɪɨɮɟɫɫɨɪ ɜɵɪɚɡɢɥ ɝɨɬɨɜɧɨɫɬɶ ɤ ɧɟɡɚɦɟɞɥɢɬɟɥɶɧɨɣ ɩɨɦɨɳɢ - ɨɩɟɪɚɰɢɢ ɩɨɫɥɟ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ MɊɌ ɫɩɢɧɧɨɝɨ ɦɨɡɝɚ (ɬɨɪɚɤɚɥɶɧɨɣ ɢ ɥɸɦɛɨɫɨɤɪɚɥɶɧɨɣ 
ɨɛɥɚɫɬɢ). 

Ɉɞɧɚɤɨ ɩɪɢ ɩɟɪɜɨɣ ɠɟ ɩɨɩɵɬɤɟ MɊɌ ɫɩɢɧɧɨɝɨ ɦɨɡɝɚ ɛɵɥɚ ɡɚɬɪɭɞɧɟɧɚ 
ɢɧɬɭɛɚɰɢɹ, ɤɨɬɨɪɭɸ ɧɟ ɭɞɚɥɨɫɶ ɩɪɨɜɟɫɬɢ ɜɫɥɟɞɫɬɜɢɟ ɫɥɨɠɧɨɝɨ ɩɨɪɨɤɚ ɝɨɪɬɚɧɢ. 
ɇɚ ɷɬɨɦ ɷɬɚɩɟ ɨɩɟɪɚɰɢɸ ɩɪɢɲɥɨɫɶ ɨɬɥɨɠɢɬɶ ɢ ɩɪɨɞɨɥɠɚɬɶ ɤɨɦɩɥɟɤɫɧɭɸ 
ɫɢɦɩɬɨɦɚɬɢɱɟɫɤɭɸ ɪɟɚɛɢɥɢɬɚɰɢɸ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɞɢɚɝɧɨɡɨɦ: 
Ʉɪɚɧɢɨɦɟɬɚɮɢɡɚɪɧɚɹ ɞɢɫɩɥɚɡɢɹ. Ƚɨɦɨɰɢɫɬɢɧɭɪɢɹ. Ƚɟɧɟɬɢɱɟɫɤɢɣ ɝɨɦɨɡɢɝɨɬɧɵɣ 
ɤɨɦɩɚɭɧɞ MTHFR 677TT/MTR 2756GG. Ⱥɥɥɟɥɢ ɪɢɫɤɚ ɧɚɫɥɟɞɫɬɜɟɧɧɨɣ 
ɬɪɨɦɛɨɮɢɥɢɢ (MTR 2756 GG, MTRR 66AG, PAI-675 (5G/4G), AGT II 235 TT). 

ȼɬɨɪɢɱɧɚɹ ɦɢɬɨɯɨɧɞɪɨɩɚɬɢɹ. Ƚɢɩɨɬɢɪɟɨɡ. ɏɪɨɧɢɱɟɫɤɢɣ ɩɢɟɥɨɧɟɮɪɢɬ. 
Ɋɟɰɢɞɢɜɢɪɭɸɳɢɣ ɛɪɨɧɯɢɬ. ɋɢɦɩɬɨɦɚɬɢɱɟɫɤɚɹ (ɩɚɬɨɝɟɧɟɬɢɱɟɫɤɚɹ) ɬɟɪɚɩɢɹ ɜ 
ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɞɚɥɚ ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɷɮɮɟɤɬ ɜ ɪɚɡɜɢɬɢɢ ɪɟɛɟɧɤɚ –

ɞɟɜɨɱɤɚ ɡɚɝɨɜɨɪɢɥɚ, ɫɬɚɥɚ ɚɤɬɢɜɧɨ ɞɜɢɝɚɬɶɫɹ, ɩɪɨɹɜɥɹɬɶ ɢɧɬɟɪɟɫ ɤ 
ɨɤɪɭɠɚɸɳɟɦɭ ɦɢɪɭ ɢ ɟɝɨ ɩɨɡɧɚɧɢɸ.

Ⱥɧɚɥɢɡ ɞɚɧɧɨɝɨ ɧɚɛɥɸɞɟɧɢɹ ɜ ɪɟɚɥɶɧɨɦ ɦɚɫɲɬɚɛɟ ɜɪɟɦɟɧɢ ɩɨɡɜɨɥɢɥ 
ɧɚɦ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɭ ɪɟɛɟɧɤɚ ɧɚ ɮɨɧɟ ɝɟɧɟɬɢɱɟɫɤɨɣ ɦɭɬɚɰɢɢ ɩɪɨɹɜɢɥɢɫɶ 
ɤɥɢɧɢɱɟɫɤɢ ɡɧɚɱɢɦɵɟ ɩɪɢɡɧɚɤɢ ɞɪɭɝɨɣ ɦɭɬɚɰɢɢ, ɨɤɚɡɚɜɲɟɣ, ɩɨ-ɜɢɞɢɦɨɦɭ, 
ɚɞɞɢɬɢɜɧɵɣ ɷɮɮɟɤɬ. ȼɨɜɥɟɱɟɧɧɨɫɬɶ ɤɥɸɱɟɜɨɝɨ ɮɟɪɦɟɧɬɚ ɮɨɥɚɬɧɨ-

ɦɟɬɢɨɧɢɧɨɜɨɝɨ ɰɢɤɥɚ, ɭɱɚɫɬɜɭɸɳɟɝɨ ɜ ɛɢɨɫɢɧɬɟɡɟ ɧɭɤɥɟɨɬɢɞɨɜ ɢ ɜ ɨɛɟɫɩɟɱɟɧɢɢ 
ɝɥɚɜɧɨɝɨ ɦɨɞɢɮɢɤɚɬɨɪɚ ɝɟɧɨɦɚ – ɦɟɬɢɥɢɪɨɜɚɧɢɹ, ɞɚɥɨ ɧɚɦ ɨɫɧɨɜɚɧɢɟ 
ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɜ ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ ɧɚɛɥɸɞɟɧɢɢ ɡɚɛɨɥɟɜɚɧɢɟ ɦɨɠɧɨ ɨɬɧɟɫɬɢ 
ɤ ɤɚɬɟɝɨɪɢɢ ɧɟ ɬɨɥɶɤɨ ɝɟɧɟɬɢɱɟɫɤɢɯ, ɧɨ ɢ ɷɩɢɝɟɧɟɬɢɱɟɫɤɢɯ.

Ɂɚɤɥɸɱɟɧɢɟ: ȿɠɟɞɧɟɜɵɟ ɤɨɧɫɭɥɶɬɚɰɢɢ ɛɨɥɶɧɵɯ ɫ ɧɚɫɥɟɞɫɬɜɟɧɧɨɣ 
ɩɚɬɨɥɨɝɢɟɣ ɫɬɚɜɹɬ ɧɚɫ ɩɟɪɟɞ ɜɵɡɨɜɨɦ, ɤɨɝɞɚ ɦɵ ɩɵɬɚɟɦɫɹ ɨɛɧɚɪɭɠɢɬɶ ɫ 
ɩɨɦɨɳɶɸ ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɦɭɬɚɰɢɨɧɧɭɸ ɨɫɧɨɜɭ 
ɡɚɛɨɥɟɜɚɧɢɹ. ɉɪɚɤɬɢɱɟɫɤɢ ɜɫɟɝɞɚ ɦɵ ɧɚɬɚɥɤɢɜɚɟɦɫɹ ɧɚ ɧɚɥɢɱɢɟ ɬɟɯ ɢɥɢ ɢɧɵɯ 
ɬɪɢɝɟɪɨɜ, ɫɢɥɶɧɵɯ ɮɚɤɬɨɪɨɜ ɜɧɟɲɧɟɣ ɫɪɟɞɵ, ɜɥɢɹɸɳɢɯ ɧɚ ɮɟɧɨɬɢɩɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɧɚɫɥɟɞɫɬɜɟɧɧɨɝɨ ɡɚɛɨɥɟɜɚɧɢɹ. ɉɨɫɤɨɥɶɤɭ 
ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɬɚɤɢɟ ɦɨɧɨɝɟɧɧɵɟ ɪɚɫɬɪɨɣɫɬɜɚ ɤɚɤ ɫɢɧɞɪɨɦɵ Ⱥɧɝɟɥɶɦɚɧɚ, 
ȼɢɞɟɦɚɧɧɚ-Ȼɟɤɜɢɬɚ, Ɋɚɫɫɟɥɚ-ɋɢɥɶɜɟɪɚ ɦɨɝɭɬ ɛɵɬɶ ɜɵɡɜɚɧɵ ɥɢɛɨ ɝɟɧɨɦɧɵɦɢ 
ɦɭɬɚɰɢɹɦɢ, ɥɢɛɨ ɦɭɬɚɰɢɹɦɢ, ɤɨɬɨɪɵɟ ɜɥɢɹɸɬ ɧɚ ɷɩɢɝɟɧɨɦ ɢ ɦɨɝɭɬ ɛɵɬɶ ɤɚɤ 
ɜɨɡɧɢɤɲɢɦɢ de novo ɢɥɢ ɭɧɚɫɥɟɞɨɜɚɧɧɵɦɢ, ɜɫɟ ɱɚɳɟ ɧɚɦ ɩɪɢɯɨɞɢɬɫɹ 
ɜɵɹɫɧɹɬɶ, ɧɟ ɥɟɠɚɬ ɥɢ ɬɚɤɢɟ ɦɨɥɟɤɭɥɹɪɧɵɟ ɜɚɪɢɚɰɢɢ ɜ ɨɫɧɨɜɟ ɢ ɞɪɭɝɢɯ 
ɧɚɫɥɟɞɫɬɜɟɧɧɵɯ ɧɚɪɭɲɟɧɢɣ. Ⱦɥɹ ɨɬɜɟɬɨɜ ɧɚ ɷɬɢ ɜɨɩɪɨɫɵ ɦɵ ɜɫɬɚɥɢ ɧɚ 
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ɞɥɢɧɧɵɣ ɩɭɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɝɟɧɟɬɢɤɢ ɢ ɷɩɢɝɟɧɟɬɢɤɢ ɢ 
ɧɚɯɨɞɢɦɫɹ ɥɢɲɶ ɜ ɟɝɨ ɧɚɱɚɥɟ. ɇɚɤɨɩɥɟɧɢɟ ɧɚɛɥɸɞɟɧɢɣ ɢ ɞɟɬɚɥɶɧɨɟ ɢɡɭɱɟɧɢɟ 
ɢɯ ɤɥɢɧɢɱɟɫɤɢɯ, ɛɢɨɯɢɦɢɱɟɫɤɢɯ, ɷɩɢɝɟɧɟɬɢɱɟɫɤɢɯ ɢ ɦɨɥɟɤɭɥɹɪɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɡɜɨɥɢɬ ɞɜɢɝɚɬɶɫɹ ɛɵɫɬɪɟɟ ɧɚɜɫɬɪɟɱɭ ɩɨɧɢɦɚɧɢɸ. ɉɪɢɜɟɞɟɧɧɨɟ 
ɧɚɛɥɸɞɟɧɢɟ ɧɚɦ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɭɛɟɞɢɬɟɥɶɧɵɦ ɞɨɤɚɡɚɬɟɥɶɫɬɜɨɦ 
ɜɨɜɥɟɱɟɧɧɨɫɬɢ ɝɟɧɟɬɢɱɟɫɤɢɯ ɢ ɷɩɢɝɟɧɟɬɢɱɟɫɤɢɯ ɦɭɬɚɰɢɣ ɜ ɤɥɢɧɢɱɟɫɤɢɟ 
ɩɪɨɹɜɥɟɧɢɹ ɫɥɨɠɧɵɯ ɮɟɧɨɬɢɩɨɜ.

Ɇɵ ɩɪɢɧɨɫɢɦ ɢɫɤɪɟɧɧɸɸ ɩɪɢɡɧɚɬɟɥɶɧɨɫɬɶ ɪɨɞɢɬɟɥɹɦ ɧɚɲɟɣ ɩɚɰɢɟɧɬɤɢ, 
ɤɨɬɨɪɵɟ ɦɭɠɟɫɬɜɟɧɧɨ ɢ ɧɚɫɬɨɣɱɢɜɨ ɞɟɥɚɸɬ ɜɫɟ ɞɥɹ ɫɜɨɟɣ ɞɨɱɟɪɢ, ɱɬɨɛɵ 
ɭɥɭɱɲɢɬɶ ɟɟ ɠɢɡɧɟɧɧɵɣ ɤɨɦɮɨɪɬ. Ɉɧɢ ɩɟɪɟɞɚɥɢ ɜɫɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɧɟɣ ɫ 
ɢɫɤɪɟɧɧɢɦ ɫɬɪɟɦɥɟɧɢɟɦ ɨɛɨɝɚɬɢɬɶ ɡɧɚɧɢɹ ɜɪɚɱɟɣ.
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