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ȼɨɩɪɨɫɵ ɫɜɨɟɜɪɟɦɟɧɧɨɣ ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɥɟɱɟɧɢɹ 
ɩɟɪɜɢɱɧɨɝɨ ɝɢɩɟɪɩɚɪɚɬɢɪɟɨɡɚ ɨɬɧɨɫɹɬ ɤ ɨɞɧɨɦɭ ɢɡ 
ɜɚɠɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ, ɬɚɤ ɤɚɤ ɜ 
ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɷɬɚ ɩɚɬɨɥɨɝɢɹ ɧɚɯɨɞɢɬɫɹ ɧɚ ɬɪɟ-
ɬɶɟɦ ɦɟɫɬɟ ɩɨ ɱɚɫɬɨɬɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɫɪɟɞɢ ɞɪɭ-
ɝɢɯ ɷɧɞɨɤɪɢɧɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ. 

Ɉɩɪɟɞɟɥɟɧɢɟ, ɷɩɢɞɟɦɢɨɥɨɝɢɹ ɢ ɷɬɢɨɥɨɝɢɹ.
ɉɟɪɜɢɱɧɵɣ ɝɢɩɟɪɩɚɪɚɬɢɪɟɨɡ (ɉȽɉɌ) — ɡɚɛɨɥɟɜɚɧɢɟ, 

ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɟɫɹ ɢɡɛɵɬɨɱɧɨɣ ɢɥɢ ɧɟɚɞɟɤɜɚɬɧɨ ɭɜɟɥɢɱɟɧ-
ɧɨɣ ɫɟɤɪɟɰɢɟɣ ɩɚɪɚɬɢɪɟɨɢɞɧɨɝɨ ɝɨɪɦɨɧɚ (ɉɌȽ) ɩɪɢ ɜɟɪɯɧɟ-
ɧɨɪɦɚɥɶɧɨɦ ɢɥɢ ɩɨɜɵɲɟɧɧɨɦ ɭɪɨɜɧɟ ɤɚɥɶɰɢɹ (ɋɚ) ɜ ɤɪɨɜɢ 
ɜɫɥɟɞɫɬɜɢɟ ɩɟɪɜɢɱɧɨɣ ɩɚɬɨɥɨɝɢɢ ɨɤɨɥɨɳɢɬɨɜɢɞɧɵɯ ɠɟɥɟɡ 
(Ɉɓɀ) [9]. 

Ɋɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ ɉȽɉɌ ɫɨɫɬɚɜɥɹɟɬ, ɩɨ ɪɚɡɧɵɦ ɞɚɧ-
ɧɵɦ, ɨɬ 0,5 ɞɨ 34 ɫɥɭɱɚɟɜ ɧɚ 1000 ɧɚɫɟɥɟɧɢɹ, ɡɚɛɨɥɟɜɚɟ-
ɦɨɫɬɶ  — 0,4–18,8 ɫɥɭɱɚɟɜ ɧɚ 10 000 ɧɚɫɟɥɟɧɢɹ ɜ ɝɨɞ. ɋɬɨɥɶ 
ɡɧɚɱɢɬɟɥɶɧɵɣ ɪɚɡɛɪɨɫ ɞɚɧɧɵɯ ɨɛɭɫɥɨɜɥɟɧ ɪɚɡɥɢɱɧɵɦ ɭɪɨɜ-
ɧɟɦ ɪɚɡɜɢɬɢɹ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ ɜ ɪɚɡɧɵɯ ɫɬɪɚɧɚɯ. ȼ ɫɪɟɞɧɟɦ, 
ɜɨ ɜɡɪɨɫɥɨɣ ɩɨɩɭɥɹɰɢɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 
1%, ɚ ɫɪɟɞɢ ɥɢɰ ɫɬɚɪɲɟ 55 ɥɟɬ — ɨɤɨɥɨ 2%, ɩɪɢ ɷɬɨɦ ɠɟɧ-
ɳɢɧɵ ɫɬɪɚɞɚɸɬ ɞɚɧɧɵɦ ɡɚɛɨɥɟɜɚɧɢɟɦ ɜ 2–3 ɪɚɡɚ ɱɚɳɟ, ɱɟɦ 
ɦɭɠɱɢɧɵ [23,24]. ɉɨɥɧɨɦɚɫɲɬɚɛɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɩɨɡɜɨɥɹ-
ɸɳɢɯ ɝɨɜɨɪɢɬɶ ɨ ɪɚɡɦɟɪɚɯ ɷɬɨɣ ɩɪɨɛɥɟɦɵ ɜ ɪɨɫɫɢɣɫɤɨɣ ɩɨ-
ɩɭɥɹɰɢɢ, ɩɪɨɜɟɞɟɧɨ ɧɟ ɛɵɥɨ, ɧɨ, ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɛɚɡɵ ɞɚɧɧɵɯ 
ɎȽɍ ɗɧɞɨɤɪɢɧɨɥɨɝɢɱɟɫɤɨɝɨ ɇɚɭɱɧɨɝɨ ɐɟɧɬɪɚ Ɋɨɫɦɟɞɬɟɯɧɨ-
ɥɨɝɢɣ (ɗɇɐ), ɜɤɥɸɱɚɸɳɟɣ ɧɚ ɦɨɦɟɧɬ 2009 ɝɨɞɚ ɛɨɥɟɟ 600 ɱɟ-
ɥɨɜɟɤ ɢɡ ɪɚɡɥɢɱɧɵɯ ɪɟɝɢɨɧɨɜ Ɋɨɫɫɢɢ, ɡɚɛɨɥɟɜɚɟɦɨɫɬɶ ɉȽɉɌ 
ɜ Ɇɨɫɤɜɟ ɜ 2008 ɝɨɞɭ ɫɨɫɬɚɜɢɥɚ 0,698 ɧɚ 100 ɬɵɫ.ɧɚɫɟɥɟɧɢɹ, ɚ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ — 0,03 ɧɚ 1000 ɱɟɥ. (ɪɢɫ.1,2)

 ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɧɚɲɢɯ ɩɢɥɨɬɧɵɯ ɫɤɪɢɧɢɧɝɨɜɵɯ ɢɫɫɥɟ-
ɞɨɜɚɧɢɣ ɭɪɨɜɧɟɣ ɋɚ ɜ ɫɵɜɨɪɨɬɤɟ ɤɪɨɜɢ ɜ ɧɟɡɚɜɢɫɢɦɵɯ ɜɵ-
ɛɨɪɤɚɯ ɠɢɬɟɥɟɣ ɬɪɟɯ ɪɟɝɢɨɧɨɜ Ɋɨɫɫɢɢ (ɝ. Ɇɨɫɤɜɚ, ɝ. ɂɪɤɭɬɫɤ, 
ɝ. ɋɭɪɝɭɬ), ɱɚɫɬɨɬɚ ɝɢɩɟɪɤɚɥɶɰɟɦɢɢ ɫɨɫɬɚɜɥɹɟɬ 3%, 5% ɢ 9% 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɬɨ ɟɫɬɶ ɜ ɫɪɟɞɧɟɦ 5%. ɍɱɢɬɵɜɚɹ, ɱɬɨ ɧɚɢɛɨ-
ɥɟɟ ɱɚɫɬɨɣ ɩɪɢɱɢɧɨɣ ɝɢɩɟɪɤɚɥɶɰɟɦɢɢ ɹɜɥɹɟɬɫɹ ɉȽɉɌ, ɦɨɠ-
ɧɨ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɤɪɚɣɧɟ ɜɵɫɨɤɭɸ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ 
ɷɬɨɝɨ ɡɚɛɨɥɟɜɚɧɢɹ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ.

 ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɉȽɉɌ ɨɛɭɫɥɨɜɥɟɧ ɫɨɥɢɬɚɪɧɨɣ 
ɩɚɪɚɬɢɪɨɦɨɣ (80–85%), ɪɟɠɟ — ɦɧɨɠɟɫɬɜɟɧɧɵɦɢ ɚɞɟɧɨɦɚ-
ɦɢ (4%), ɝɢɩɟɪɩɥɚɡɢɟɣ (10%) ɢ ɪɚɤɨɦ Ɉɓɀ (ɦɟɧɟɟ 1-5%) 
[8]. ɉɨ ɞɚɧɧɵɦ ɗɇɐ ɧɟɫɤɨɥɶɤɨ ɱɚɳɟ ɜɵɹɜɥɹɸɬɫɹ ɝɢɩɟɪ-
ɩɥɚɡɢɪɨɜɚɧɧɵɟ Ɉɓɀ (20%), ɫɨɩɨɫɬɚɜɢɦɚ ɱɚɫɬɨɬɚ ɚɞɟɧɨɦ 
(75%) ɢ ɪɚɤɨɜ Ɉɓɀ (5%). 

ɗɌɂɈɅɈȽɂə, ɉȺɌɈȽȿɇȿɁ, ɄɅɂɇɂɑȿɋɄȺə 
ɄȺɊɌɂɇȺ, ȾɂȺȽɇɈɋɌɂɄȺ ɂ Ʌȿɑȿɇɂȿ  ɉȿɊȼɂɑɇɈȽɈ 
ȽɂɉȿɊɉȺɊȺɌɂɊȿɈɁȺ

 ɉȽɉɌ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɣɫɹ ɝɢɩɟɪɩɥɚɡɢɟɣ Ɉɓɀ ɢɥɢ 
ɦɧɨɠɟɫɬɜɟɧɧɵɦɢ ɚɞɟɧɨɦɚɦɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫɨɱɟɬɚɟɬɫɹ ɫ ɧɚ-
ɫɥɟɞɫɬɜɟɧɧɵɦɢ ɫɢɧɞɪɨɦɚɦɢ: Ɇɗɇ 1 ɢ 2 ɬɢɩɨɜ, ɫɢɧɞɪɨɦɨɦ 
ɝɢɩɟɪɩɚɪɚɬɢɪɟɨɡɚ ɫ ɨɩɭɯɨɥɶɸ ɱɟɥɸɫɬɢ, ɫɟɦɟɣɧɨɣ ɝɢɩɨ-
ɤɚɥɶɰɢɭɪɢɱɟɫɤɨɣ ɝɢɩɟɪɤɚɥɶɰɢɟɦɢɟɣ. ɑɚɫɬɨɬɚ ɞɢɚɝɧɨɫɬɢɤɢ 
ɫɢɧɞɪɨɦɚ Ɇɗɇ 1 ɬɢɩɚ, ɩɨ ɞɚɧɧɵɦ ɗɇɐ Ɋɨɫɦɟɞɬɟɯɧɨɥɨɝɢɣ, 
ɫɨɩɨɫɬɚɜɢɦɚ ɫ ɦɟɠɞɭɧɚɪɨɞɧɵɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ (5%) ɢ ɫɨ-
ɫɬɚɜɥɹɟɬ 6,6%. 

ɋɨɝɥɚɫɧɨ ɫɨɜɪɟɦɟɧɧɵɦ ɞɚɧɧɵɦ, ɪɚɡɜɢɬɢɟ ɚɞɟɧɨɦɵ 
Ɉɓɀ ɫɜɹɡɚɧɨ ɫ ɞɜɭɦɹ ɬɢɩɚɦɢ ɦɭɬɚɰɢɣ: I ɬɢɩ — ɦɭɬɚɰɢɹ 
ɜ ɦɢɬɨɬɢɱɟɫɤɨɦ ɤɨɧɬɪɨɥɟ ɢ II ɬɢɩ — ɦɭɬɚɰɢɹ ɦɟɯɚɧɢɡɦɚ 
ɤɨɧɟɱɧɨɝɨ ɤɨɧɬɪɨɥɹ ɫɟɤɪɟɰɢɢ ɉɌȽ ɤɚɥɶɰɢɟɦ. Ʉ ɦɨɧɨɤɥɨ-
ɧɚɥɶɧɵɦ ɨɩɭɯɨɥɹɦ Ɉɓɀ ɨɬɧɨɫɹɬ ɢ ɚɞɟɧɨɦɵ, ɧɚɛɥɸɞɚɟɦɵɟ 
ɩɪɢ Ɇɗɇ-1, ɫɩɨɪɚɞɢɱɟɫɤɨɣ (ɧɟɫɟɦɟɣɧɨɣ) ɝɢɩɟɪɩɥɚɡɢɢ, ɢ 
ɜɬɨɪɢɱɧɨɣ ɢɥɢ ɬɪɟɬɢɱɧɨɣ ɝɢɩɟɪɩɥɚɡɢɢ (ɚɞɟɧɨɦɚɬɨɡɟ) Ɉɓɀ 
ɩɪɢ ɯɪɨɧɢɱɟɫɤɨɣ ɩɨɱɟɱɧɨɣ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ.

ȼ ɞɪɭɝɢɯ ɫɥɭɱɚɹɯ, ɩɨɞ ɜɥɢɹɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɮɚɤɬɨɪɨɜ 
(ɧɢɡɤɢɣ ɭɪɨɜɟɧɶ ɤɚɥɶɰɢɹ ɢɥɢ ɤɚɥɶɰɢɬɪɢɨɥɚ) ɜɨɡɧɢɤɚɟɬ ɩɨ-
ɩɭɥɹɰɢɹ ɛɵɫɬɪɨɩɪɨɥɢɮɟɪɢɪɭɸɳɢɯ ɤɥɟɬɨɤ Ɉɓɀ, ɱɬɨ ɦɨɠɟɬ 
ɜɵɡɜɚɬɶ ɝɢɩɟɪɩɥɚɡɢɸ ɢɥɢ ɝɢɩɟɪɩɥɚɫɬɢɱɟɫɤɭɸ ɚɞɟɧɨɦɭ. ȼ 
ɬɚɤɢɯ ɫɥɭɱɚɹɯ ɪɚɡɜɢɜɚɟɬɫɹ ɩɨɥɢɤɥɨɧɚɥɶɧɚɹ ɚɞɟɧɨɦɚ. 

Ɉɩɪɟɞɟɥɟɧɧɚɹ ɪɨɥɶ ɜ ɦɭɬɚɰɢɢ ɝɟɧɚ, ɤɨɞɢɪɭɸɳɟɝɨ ɉɌȽ, 
ɩɪɢɧɚɞɥɟɠɢɬ ɫɩɟɰɢɮɢɱɟɫɤɨɦɭ Prad1-ɝɟɧɭ, ɨɬɧɨɫɹɳɟɦɭɫɹ 
ɤ ɩɪɨɬɨɨɧɤɨɝɟɧɚɦ ɢ ɥɨɤɚɥɢɡɭɸɳɢɦɫɹ ɧɚ ɩɥɟɱɟ ɯɪɨɦɨɫɨɦɵ 
11q13, ɧɚ ɤɨɬɨɪɨɣ ɬɚɤɠɟ ɥɨɤɚɥɢɡɭɟɬɫɹ ɝɟɧ, ɤɨɞɢɪɭɸɳɢɣ 
ɉɌȽ — 11p15. ȼ ɩɨɫɥɟɞɭɸɳɟɦ ɛɵɥɨ ɞɨɤɚɡɚɧɨ, ɱɬɨ ɨɧɤɨɝɟɧ 
Prad1 ɨɬɧɨɫɢɬɫɹ ɤ ɰɢɤɥɢɧɚɦ — ɪɟɝɭɥɹɬɨɪɚɦ ɤɥɟɬɨɱɧɨɝɨ 
ɰɢɤɥɚ. ɐɢɤɥɢɧ Ⱥ ɭɱɚɫɬɜɭɟɬ ɜ ɪɟɝɭɥɹɰɢɢ S-ɮɚɡɵ, ɚ ɰɢɤɥɢɧ 
ȼ — ɜ ɪɟɝɭɥɹɰɢɢ ɋ2-Ɇ-ɮɚɡɵ ɤɥɟɬɨɱɧɨɝɨ ɰɢɤɥɚ. Ƚɟɧ ɛɟɥɤɚ 
Prad1, ɢɥɢ ɰɢɤɥɢɧ d1, ɢɡɛɵɬɨɱɧɨ ɷɤɫɩɪɟɫɫɢɪɭɟɬɫɹ ɜ ɚɞɟ-
ɧɨɦɚɯ Ɉɓɀ [3]. 

ɑɬɨ ɤɚɫɚɟɬɫɹ ɫɩɨɪɚɞɢɱɟɫɤɢɯ ɮɨɪɦ ɉȽɉɌ, ɬɨ, ɩɨɦɢɦɨ ɜɨɡ-
ɪɚɫɬɚ ɢ ɩɨɥɚ, ɫɭɳɟɫɬɜɟɧɧɵɦ ɮɚɤɬɨɪɨɦ ɪɢɫɤɚ ɫɥɭɠɢɬ ɨɛɥɭɱɟ-
ɧɢɟ ɨɛɥɚɫɬɢ ɲɟɢ ɫ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɣ ɢɥɢ ɥɟɱɟɛɧɨɣ ɰɟɥɶɸ.

ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɩɪɟɞɩɨɥɚɝɚɸɬ, ɱɬɨ ɧɚɪɭɲɟɧɢɟ ɮɢɡɢɨ-
ɥɨɝɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ ɜɢɬɚɦɢɧɚ d ɬɚɤɠɟ ɩɪɟɞɪɚɫɩɨɥɚɝɚɟɬ 
ɤ ɪɚɡɜɢɬɢɸ ɚɞɟɧɨɦɵ Ɉɓɀ. ɗɬɨ ɩɪɟɞɩɨɥɨɠɟɧɢɟ ɛɵɥɨ ɩɨɞ-
ɬɜɟɪɠɞɟɧɨ ɢɫɫɥɟɞɨɜɚɧɢɟɦ Ɍ. carling ɢ ɫɨɚɜɬ., ɜ ɤɨɬɨɪɨɦ 
ɩɨɤɚɡɚɧɨ, ɱɬɨ ɭɪɨɜɟɧɶ ɦɊɇɄ ɪɟɰɟɩɬɨɪɚ ɤ ɜɢɬɚɦɢɧɭ d ɛɵɥ 
ɞɨɫɬɨɜɟɪɧɨ ɫɧɢɠɟɧ ɩɪɢ ɚɞɟɧɨɦɚɯ ɢɥɢ ɝɢɩɟɪɩɥɚɡɢɢ Ɉɓɀ 
(42±2,8 ɢ 44,0±4,0%, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ) ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɟɝɨ 
ɫɨɞɟɪɠɚɧɢɟɦ ɜ ɧɨɪɦɚɥɶɧɵɯ Ɉɓɀ [11, 12]. ɋɧɢɠɟɧɧɚɹ ɷɤɫ-
ɩɪɟɫɫɢɹ ɝɟɧɚ ɪɟɰɟɩɬɨɪɚ ɜɢɬɚɦɢɧɚ d, ɜɟɪɨɹɬɧɨ, ɭɯɭɞɲɚɟɬ 

ɚɤɚɞ. ɊȺɇ ɢ ɊȺɆɇ, ɞ.ɦ.ɧ., ɩɪɨɮ.  ɂ.ɂ. ȾȿȾɈȼ, ɞ.ɦ.ɧ., ɩɪɨɮ., ɡɚɜ. ɨɬɞ. Ʌ.ə.ɊɈɀɂɇɋɄȺə, 
ɤ.ɦ.ɧ., ɜ.ɧ.ɫ. ɇ.Ƚ. ɆɈɄɊɕɒȿȼȺ*, ɨɪɞɢɧɚɬɨɪ Ɍ.Ɉ. ȼȺɋɂɅɖȿȼȺ

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɭɱɪɟɠɞɟɧɢɟ ɗɧɞɨɤɪɢɧɨɥɨɝɢɱɟɫɤɢɣ ɧɚɭɱɧɵɣ ɰɟɧɬɪ Ɋɨɫɦɟɞɬɟɯɧɨɥɨɝɢɣ
(Ⱦɢɪɟɤɬɨɪ — ɚɤɚɞɟɦɢɤ ɊȺɇ ɢ ɊȺɆɇ ɂ.ɂ. Ⱦɟɞɨɜ), Ɇɨɫɤɜɚ

ɉɟɪɜɢɱɧɵɣ ɝɢɩɟɪɩɚɪɚɬɢɪɟɨɡ (ɉȽɉɌ) — ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɟ ɡɚɛɨɥɟɜɚɧɢɟ ɷɧɞɨɤɪɢɧɧɨɣ ɫɢɫɬɟɦɵ, ɩɪɢɜɨɞɹɳɟɟ ɤ ɜɨɡ-
ɧɢɤɧɨɜɟɧɢɸ ɩɨɪɚɠɟɧɢɹ ɤɨɫɬɧɨɣ, ɦɨɱɟɜɵɜɨɞɹɳɟɣ, ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɨɣ ɫɢɫɬɟɦ, ɠɟɥɭɞɨɱɧɨ-ɤɢɲɟɱɧɨɝɨ ɬɪɚɤɬɚ ɢ ɞɪɭ-
ɝɢɯ ɨɪɝɚɧɨɜ ɢ ɬɤɚɧɟɣ. ɉɨ ɦɟɠɞɭɧɚɪɨɞɧɵɦ ɞɚɧɧɵɦ, ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɡɚɛɨɥɟɜɚɧɢɟ ɩɪɨɬɟɤɚɟɬ ɜ ɦɹɝɤɨɣ ɮɨɪɦɟ, 
ɫɢɦɩɬɨɦɵ ɟɝɨ ɧɟɫɩɟɰɢɮɢɱɧɵ, ɱɬɨ ɬɪɟɛɭɟɬ ɬɳɚɬɟɥɶɧɨɣ ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɜɵɛɨɪɚ ɦɟɬɨɞɚ ɥɟɱɟɧɢɹ. ȼ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟ-
ɪɚɰɢɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ ɩɟɪɜɢɱɧɨɝɨ ɝɢɩɟɪɩɚɪɚɬɢɪɟɨɡɚ, ɨɫɨɛɟɧɧɨ ɟɝɨ ɦɹɝɤɢɯ ɮɨɪɦ, ɢɡɭɱɟɧɚ ɧɟɞɨɫɬɚɬɨɱɧɨ. ȼɨɩɪɨɫ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ ɉȽɉɌ ɜ Ɋɨɫɫɢɢ ɬɪɟɛɭɟɬ ɞɚɥɶɧɟɣɲɟɝɨ ɢɡɭɱɟɧɢɹ. ȼ ɨɛɡɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɚɧɧɵɟ ɨɛ ɷɬɢɨɥɨɝɢɢ, 
ɩɚɬɨɝɟɧɟɡɟ, ɤɥɢɧɢɱɟɫɤɨɣ ɤɚɪɬɢɧɟ, ɞɢɚɝɧɨɫɬɢɤɟ ɢ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɞɢɚɝɧɨɫɬɢɤɟ ɉȽɉɌ, ɩɨɤɚɡɚɧɢɹɯ ɤ ɯɢɪɭɪɝɢɱɟɫɤɨɦɭ 
ɢ ɤɨɧɫɟɪɜɚɬɢɜɧɨɦɭ ɥɟɱɟɧɢɸ, ɚ ɬɚɤɠɟ ɦɟɞɢɤɚɦɟɧɬɨɡɧɨɣ ɬɟɪɚɩɢɢ ɦɹɝɤɢɯ ɮɨɪɦ ɡɚɛɨɥɟɜɚɧɢɹ. Ɉɛɡɨɪ ɨɫɧɨɜɚɧ ɧɚ ɪɟɡɭɥɶɬɚ-
ɬɚɯ ɪɚɛɨɬ ɡɚɪɭɛɟɠɧɵɯ ɚɜɬɨɪɨɜ, ɚ ɬɚɤɠɟ ɧɟɤɨɬɨɪɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɩɪɨɜɟɞɟɧɧɵɯ ɜ ɎȽɍ ɗɇɐ.

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɩɟɪɜɢɱɧɵɣ ɝɢɩɟɪɩɚɪɚɬɢɪɟɨɡ, ɷɩɢɞɟɦɢɨɥɨɝɢɹ, ɤɥɢɧɢɱɟɫɤɚɹ ɤɚɪɬɢɧɚ, ɩɨɤɚɡɚɧɢɹ ɤ ɯɢɪɭɪɝɢɱɟɫɤɨɦɭ 
ɥɟɱɟɧɢɸ, ɦɟɞɢɤɚɦɟɧɬɨɡɧɚɹ ɬɟɪɚɩɢɹ.
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1,25(Ɉɇ)2d3-ɨɩɨɫɪɟɞɨɜɚɧɧɵɣ ɤɨɧɬɪɨɥɶ ɩɚɪɚɬɢɪɟɨɢɞɧɵɯ 
ɮɭɧɤɰɢɣ ɢ ɷɬɨ ɢɦɟɟɬ ɡɧɚɱɟɧɢɟ ɜ ɩɚɬɨɝɟɧɟɡɟ ɧɟ ɬɨɥɶɤɨ ɜɬɨ-
ɪɢɱɧɨɝɨ ɝɢɩɟɪɩɚɪɚɬɢɪɟɨɡɚ ɩɪɢ ɏɉɇ, ɧɨ ɢ ɉȽɉɌ.

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ.
Ʉɥɢɧɢɱɟɫɤɢ ɉȽɉɌ ɩɨɞɪɚɡɞɟɥɹɸɬ ɧɚ ɦɹɝɤɭɸ ɢ ɦɚɧɢ-

ɮɟɫɬɧɭɸ ɮɨɪɦɵ. ȼ ɬɟɱɟɧɢɟ ɩɟɪɜɵɯ ɞɟɫɹɬɢɥɟɬɢɣ ɩɨɫɥɟ ɨɩɢ-
ɫɚɧɢɹ ɷɬɨɝɨ ɡɚɛɨɥɟɜɚɧɢɹ ɟɝɨ ɨɛɹɡɚɬɟɥɶɧɵɦɢ ɤɥɢɧɢɱɟɫɤɢɦɢ 
ɩɪɢɡɧɚɤɚɦɢ ɫɱɢɬɚɥɢ ɩɨɪɚɠɟɧɢɟ ɤɨɫɬɟɣ ɢ ɪɟɰɢɞɢɜɢɪɭɸɳɢɣ 
ɧɟɮɪɨɥɢɬɢɚɡ. Ɉɞɧɚɤɨ ɩɨɫɥɟ ɜɜɟɞɟɧɢɹ ɜ ɤɥɢɧɢɱɟɫɤɭɸ ɩɪɚɤ-
ɬɢɤɭ ɜ ɧɚɱɚɥɟ 1970-ɯ ɝɨɞɨɜ ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɭɪɨɜ-
ɧɹ ɤɚɥɶɰɢɹ ɜ ɫɵɜɨɪɨɬɤɟ ɤɪɨɜɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɛɢɨɯɢɦɢɱɟ-
ɫɤɨɝɨ ɚɧɚɥɢɡɚ ɫɬɚɥɢ ɜɵɹɜɥɹɬɶ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɫɢɦ-
ɩɬɨɦɧɵɯ ɢ ɦɚɥɨɫɢɦɩɬɨɦɧɵɯ ɮɨɪɦ ɉȽɉɌ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ 
ɨɛɴɟɞɢɧɢɬɶ ɜ ɦɹɝɤɭɸ ɮɨɪɦɭ ɉȽɉɌ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɭɸɫɹ 
ɩɨɜɵɲɟɧɢɟɦ ɭɪɨɜɧɹ ɉɌȽ, ɤɚɥɶɰɢɹ, ɧɨ ɨɬɫɭɬɫɬɜɢɟɦ ɹɪɤɨɣ 
ɤɥɢɧɢɱɟɫɤɨɣ ɤɚɪɬɢɧɵ. ɉɪɢ ɚɫɢɦɩɬɨɦɧɨɦ ɉȽɉɌ ɧɟɬ ɧɢɤɚɤɢɯ 
ɤɥɢɧɢɱɟɫɤɢɯ ɩɪɨɹɜɥɟɧɢɣ, ɧɨ ɨɛɧɚɪɭɠɢɜɚɟɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, 
ɫɥɭɱɚɣɧɨ ɩɨɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɤɚɥɶɰɢɹ, ɉɌȽ ɢ ɜ ɛɨɥɶɲɢɧɫɬɜɟ 
ɫɥɭɱɚɟɜ ɚɞɟɧɨɦɚ Ɉɓɀ ɧɚ ɍɁɂ ɢ/ɢɥɢ ɫɰɢɧɬɢɝɪɚɮɢɢ. ɉɪɢ 
ɦɚɥɨɫɢɦɩɬɨɦɧɨɦ ɉȽɉɌ ɧɚɪɹɞɭ ɫ ɜɵɲɟɭɤɚɡɚɧɧɵɦɢ ɨɬɤɥɨ-
ɧɟɧɢɹɦɢ, ɢɦɟɸɬɫɹ ɧɟɫɩɟɰɢɮɢɱɧɵɟ ɫɢɦɩɬɨɦɵ (ɫɥɚɛɨɫɬɶ, 
ɭɬɨɦɥɹɟɦɨɫɬɶ, ɫɧɢɠɟɧɢɟ ɩɚɦɹɬɢ, ɧɟɩɨɫɬɨɹɧɧɵɟ ɚɪɬɪɚɥɝɢɢ 
ɢ ɨɫɫɚɥɝɢɢ ɢ ɞɪ.) ɢ ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ ɫɧɢɠɟɧɢɟ ɦɢɧɟɪɚɥɶɧɨɣ 
ɩɥɨɬɧɨɫɬɢ ɤɨɫɬɢ (ɆɉɄ). ɋɧɢɠɟɧɢɟ ɆɉɄ ɩɪɢ ɷɬɨɦ ɦɨɠɟɬ 
ɞɨɫɬɢɝɚɬɶ ɫɬɟɩɟɧɢ ɧɚɱɚɥɶɧɨɝɨ ɨɫɬɟɨɩɨɪɨɡɚ (Ɉɉ) ɜ ɨɛɥɚɫɬɢ 
ɬɪɚɛɟɤɭɥɹɪɧɨɣ ɤɨɫɬɧɨɣ ɬɤɚɧɢ ɢ ɞɨ -2,5Sd ɜ ɨɛɥɚɫɬɢ ɥɭɱɟɜɨɣ 
ɤɨɫɬɢ, ɛɟɡ ɩɟɪɟɥɨɦɨɜ ɩɪɢ ɧɢɡɤɨɦ ɭɪɨɜɧɟ ɬɪɚɜɦɵ (ɚɬɪɚɜɦɚ-
ɬɢɱɟɫɤɢɯ). ȼɵɹɜɥɟɧɢɟ ɧɟɮɪɨɥɢɬɢɚɡɚ ɫ ɤɨɧɤɪɟɦɟɧɬɚɦɢ ɛɨɥɟɟ 
0,5ɫɦ ɢ ɚɤɬɢɜɧɨɫɬɶɸ ɜ ɩɨɫɥɟɞɧɢɟ 5-10 ɥɟɬ ɢɥɢ ɹɡɜɵ ɠɟɥɭɞɤɚ, 
ɫɪɚɡɭ ɩɨɡɜɨɥɹɸɬ ɩɨɫɬɚɜɢɬɶ ɩɚɰɢɟɧɬɭ ɞɢɚɝɧɨɡ ɦɚɧɢɮɟɫɬɧɨɣ 
ɮɨɪɦɵ ɉȽɉɌ. Ɇɚɧɢɮɟɫɬɧɭɸ ɮɨɪɦɭ ɉȽɉɌ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ 
ɧɚ ɤɨɫɬɧɭɸ, ɜɢɫɰɟɪɚɥɶɧɭɸ ɢ ɫɦɟɲɚɧɧɭɸ. ɑɚɫɬɨɬɚ ɞɢɚɝɧɨ-
ɫɬɢɤɢ ɦɹɝɤɢɯ ɮɨɪɦ ɡɚɛɨɥɟɜɚɧɢɹ, ɩɨ ɞɚɧɧɵɦ ɪɚɡɥɢɱɧɵɯ ɡɚ-
ɪɭɛɟɠɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɫɨɫɬɚɜɥɹɟɬ ɞɨ 80%[9]. (ɋɯɟɦɚ 1.)

ɉɪɢ ɚɧɚɥɢɡɟ ɛɚɡɵ ɞɚɧɧɵɯ ɎȽɍ ɗɇɐ ɡɚ ɩɨɫɥɟɞɧɢɟ 5 ɥɟɬ 
ɫɪɟɞɢ 460 ɛɨɥɶɧɵɯ ɉȽɉɌ ɞɨɥɹ ɩɚɰɢɟɧɬɨɜ ɫ ɚɫɢɦɩɬɨɦɧɵɦ ɢ 
ɦɚɥɨɫɢɦɩɬɨɦɧɵɦ ɉȽɉɌ ɫɨɫɬɚɜɢɥɚ 33%, ɬɨɝɞɚ ɤɚɤ ɜ ɩɪɟɠ-
ɧɢɟ ɝɨɞɵ ɷɬɨ ɱɢɫɥɨ ɧɟ ɩɪɟɜɵɲɚɥɨ 6%. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨ-
ɫɥɟɠɢɜɚɟɬɫɹ ɬɟɧɞɟɧɰɢɹ ɤ ɭɜɟɥɢɱɟɧɢɸ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɦɹɝ-
ɤɢɯ ɮɨɪɦ ɉȽɉɌ ɢ ɜ Ɋɨɫɫɢɢ, ɨɞɧɚɤɨ ɞɚɧɧɵɣ ɜɨɩɪɨɫ ɬɪɟɛɭɟɬ 
ɞɚɥɶɧɟɣɲɟɝɨ ɬɳɚɬɟɥɶɧɨɝɨ ɢɡɭɱɟɧɢɹ. 

Ʉɥɢɧɢɱɟɫɤɚɹ ɤɚɪɬɢɧɚ.
Ʉɥɢɧɢɱɟɫɤɚɹ ɤɚɪɬɢɧɚ ɉȽɉɌ ɩɪɟɠɞɟ ɜɫɟɝɨ ɨɛɭɫɥɨɜɥɟɧɚ 

ɝɢɩɟɪɤɚɥɶɰɢɟɦɢɟɣ, ɩɪɢɜɨɞɹɳɟɣ ɤ ɩɨɹɜɥɟɧɢɸ ɦɧɨɝɨɱɢɫɥɟɧ-
ɧɵɯ ɫɢɦɩɬɨɦɨɜ ɢ ɩɪɢɡɧɚɤɨɜ: ɨɛɳɚɹ ɫɥɚɛɨɫɬɶ, ɞɟɝɢɞɪɚɬɚɰɢɹ, 
ɤɚɥɶɰɢɮɢɤɚɰɢɹ ɫɨɫɭɞɨɜ, ɪɨɝɨɜɢɰɵ ɝɥɚɡɚ ɢ ɞɪɭɝɢɯ ɦɹɝɤɢɯ 
ɬɤɚɧɟɣ; ɧɚɪɭɲɟɧɢɹ ɞɟɹɬɟɥɶɧɨɫɬɢ ɐɇɋ (ɫɧɢɠɟɧɢɟ ɤɨɧɰɟɧɬɪɚ-
ɰɢɢ ɜɧɢɦɚɧɢɹ, ɞɟɩɪɟɫɫɢɹ, ɩɫɢɯɨɡɵ, ɢɡɦɟɧɟɧɢɹ ɫɨɡɧɚɧɢɹ  — 
ɨɬ ɫɭɦɟɪɟɱɧɨɝɨ ɫɨɡɧɚɧɢɹ ɞɨ ɤɨɦɵ); ɪɚɫɫɬɪɨɣɫɬɜɚ ɮɭɧɤɰɢɢ 
ɠɟɥɭɞɨɱɧɨ-ɤɢɲɟɱɧɨɝɨ ɬɪɚɤɬɚ (ɬɨɲɧɨɬɚ, ɪɜɨɬɚ, ɚɧɨɪɟɤɫɢɹ, 
ɡɚɩɨɪ, ɛɨɥɶ ɜ ɠɢɜɨɬɟ ɩɪɢ ɩɚɧɤɪɟɚɬɢɬɟ ɢ ɩɟɩɬɢɱɟɫɤɨɣ ɹɡɜɟ); 
ɧɚɪɭɲɟɧɢɹ ɮɭɧɤɰɢɢ ɩɨɱɟɤ (ɩɨɥɢɭɪɢɹ, ɩɨɥɢɞɢɩɫɢɹ, ɢɡɨɫɬɟ-
ɧɭɪɢɹ, ɫɧɢɠɟɧɢɟ ɤɥɭɛɨɱɤɨɜɨɣ ɮɢɥɶɬɪɚɰɢɢ, ɧɟɮɪɨɥɢɬɢɚɡ, 
ɧɟɮɪɨɤɚɥɶɰɢɧɨɡ); ɧɚɪɭɲɟɧɢɹ ɮɭɧɤɰɢɢ ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɨɣ 
ɫɢɫɬɟɦɵ (ɝɢɩɟɪɬɟɧɡɢɹ, ɧɚɪɭɲɟɧɢɟ ɪɢɬɦɚ ɫɟɪɞɰɚ, ɭɤɨɪɨɱɟɧɢɟ 
ɢɧɬɟɪɜɚɥɚ Qt, ɩɨɜɵɲɟɧɢɟ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɪɟɩɚɪɚɬɚɦ 
ɞɢɝɢɬɚɥɢɫɚ). [4, 5]

 ɇɚɢɛɨɥɟɟ ɫɩɟɰɢɮɢɱɧɨ ɞɥɹ ɉȽɉɌ ɩɨɪɚɠɟɧɢɟ ɤɨɫɬɧɨɣ 
ɫɢɫɬɟɦɵ, ɨɛɭɫɥɨɜɥɟɧɧɨɟ ɭɫɤɨɪɟɧɢɟɦ ɤɨɫɬɧɨɝɨ ɪɟɦɨɞɟɥɢɪɨ-
ɜɚɧɢɹ ɫ ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɪɟɡɨɪɛɰɢɢ ɧɚɞ ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɧɨ-
ɜɨɣ ɬɤɚɧɢ. Ƚɥɚɜɟɧɫɬɜɭɸɳɭɸ ɪɨɥɶ ɩɪɢ ɉȽɉɌ ɢɝɪɚɟɬ ɷɧɞɨ-
ɫɬɚɥɶɧɚɹ ɪɟɡɨɪɛɰɢɹ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɬɨɝɨ ɩɪɨɰɟɫɫɚ ɜɨɡɧɢɤɚɟɬ 
ɪɚɫɲɢɪɟɧɢɟ ɤɨɫɬɧɨɦɨɡɝɨɜɨɝɨ ɤɚɧɚɥɚ ɫ ɢɫɬɨɧɱɟɧɢɟɦ ɤɨɪɬɢ-
ɤɚɥɶɧɨɝɨ ɫɥɨɹ. Ʉɥɚɫɫɢɱɟɫɤɢɦ ɫɢɦɩɬɨɦɨɦ ɩɨɪɚɠɟɧɢɹ ɤɨɫɬ-
ɧɨɣ ɬɤɚɧɢ ɩɪɢ ɉȽɉɌ ɫɱɢɬɚɸɬ ɝɟɧɟɪɚɥɢɡɨɜɚɧɧɭɸ ɮɢɛɪɨɡɧɨ-
ɤɢɫɬɨɡɧɭɸ ɨɫɬɟɨɞɢɫɬɪɨɮɢɸ (ɛɭɪɵɟ ɨɩɭɯɨɥɢ) — ɬɹɠɟɥɨɟ 
ɩɨɪɚɠɟɧɢɟ ɤɨɫɬɧɨɣ ɬɤɚɧɢ, ɨɛɭɫɥɨɜɥɟɧɧɨɟ ɤɚɤ ɭɫɢɥɟɧɧɨɣ 
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ɋɢɦɩɬɨɦɵ ɩɨɪɚɠɟɧɢɹ ɠɟɥɭɞɨɱɧɨ-ɤɢɲɟɱɧɨɝɨ ɬɪɚɤɬɚ 
ɪɚɡɜɢɜɚɸɬɫɹ ɛɨɥɟɟ, ɱɟɦ ɭ ɬɪɟɬɢ ɛɨɥɶɧɵɯ ɫ ɉȽɉɌ. ɉɚɰɢ-
ɟɧɬɵ ɩɪɟɞɴɹɜɥɹɸɬ ɠɚɥɨɛɵ ɧɚ ɫɧɢɠɟɧɢɟ ɚɩɩɟɬɢɬɚ, ɡɚɩɨɪɵ, 
ɬɨɲɧɨɬɭ, ɦɟɬɟɨɪɢɡɦ, ɩɨɯɭɞɚɧɢɟ. ɉɟɩɬɢɱɟɫɤɢɟ ɹɡɜɵ ɠɟɥɭɞ-
ɤɚ ɢ/ɢɥɢ ɞɜɟɧɚɞɰɚɬɢɩɟɪɫɬɧɨɣ ɤɢɲɤɢ ɜɫɬɪɟɱɚɸɬ ɜ 10–15% 
ɫɥɭɱɚɟɜ, ɜ 7–12% ɫɥɭɱɚɟɜ ɪɚɡɜɢɜɚɟɬɫɹ ɩɚɧɤɪɟɚɬɢɬ, ɪɟɠɟ — 
ɩɚɧɤɪɟɨɤɚɥɶɤɭɥɟɡ ɢ ɩɚɧɤɪɟɨɤɚɥɶɰɢɧɨɡ [3]. Ɍɟɱɟɧɢɟ ɹɡɜɟɧ-
ɧɨɣ ɛɨɥɟɡɧɢ ɩɪɢ ɉȽɉɌ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɛɨɥɟɟ ɜɵɪɚɠɟɧɧɨɣ 
ɤɥɢɧɢɱɟɫɤɨɣ ɤɚɪɬɢɧɨɣ (ɱɚɫɬɵɟ ɨɛɨɫɬɪɟɧɢɹ ɫ ɫɢɥɶɧɵɦ ɛɨ-
ɥɟɜɵɦ ɫɢɧɞɪɨɦɨɦ, ɜɨɡɦɨɠɧɵ ɩɟɪɮɨɪɚɰɢɢ), ɱɟɦ ɩɪɢ ɷɫ-
ɫɟɧɰɢɚɥɶɧɨɣ ɛɨɥɟɡɧɢ, ɨɛɭɫɥɨɜɥɟɧɧɨɣ ɞɪɭɝɢɦɢ ɮɚɤɬɨɪɚɦɢ. 
ɉɨ ɞɚɧɧɵɦ ɗɇɐ ɱɚɫɬɨɬɚ ɜɵɹɜɥɟɧɢɹ ɹɡɜɟɧɧɵɯ ɩɨɪɚɠɟɧɢɣ 
ɜɟɪɯɧɢɯ ɨɬɞɟɥɨɜ ɀɄɌ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 30% ɢ, ɜ ɩɨɥɨɜɢɧɟ 
ɫɥɭɱɚɟɜ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟɦ ɹɪɤɨɣ ɤɥɢɧɢɱɟɫɤɨɣ 
ɤɚɪɬɢɧɵ [6]. 

ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɛɨɥɶɲɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɸɬ ɬɚɤɠɟ 
ɩɨɪɚɠɟɧɢɸ ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɨɣ ɫɢɫɬɟɦɵ ɩɪɢ ɉȽɉɌ. ɐɟ-
ɥɵɣ ɪɹɞ ɢɫɫɥɟɞɨɜɚɧɢɣ ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɜɵɫɨɤɭɸ ɫɦɟɪɬɧɨɫɬɶ 
ɨɬ ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɵɯ ɡɚɛɨɥɟɜɚɧɢɣ ɫɪɟɞɢ ɩɚɰɢɟɧɬɨɜ ɫ 
ɉȽɉɌ, ɩɪɢɱɟɦ ɤɚɤ ɫ ɦɚɧɢɮɟɫɬɧɵɦɢ, ɬɚɤ ɢ ɫ ɦɚɥɨɫɢɦɩɬɨɦ-
ɧɵɦɢ ɮɨɪɦɚɦɢ. ɏɚɪɚɤɬɟɪɧɵ ɚɪɬɟɪɢɚɥɶɧɚɹ ɝɢɩɟɪɬɟɧɡɢɹ, 
ɤɚɥɶɰɢɮɢɤɚɰɢɹ ɤɨɪɨɧɚɪɧɵɯ ɚɪɬɟɪɢɣ ɢ ɤɥɚɩɚɧɨɜ ɫɟɪɞɰɚ, 
ɝɢɩɟɪɬɪɨɮɢɹ ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ, ɨɬɥɨɠɟɧɢɟ ɫɨɥɟɣ ɤɚɥɶɰɢɹ ɜ 
ɦɵɲɰɭ ɫɟɪɞɰɚ ɢ ɞɪ. Ɉɬɥɨɠɟɧɢɟ ɫɨɥɟɣ ɤɚɥɶɰɢɹ ɜ ɫɟɪɞɟɱɧɭɸ 
ɦɵɲɰɭ ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɧɟɤɪɨɡ ɦɢɨɤɚɪɞɚ ɫ ɤɥɢɧɢɱɟɫɤɨɣ ɤɚɪ-
ɬɢɧɨɣ ɨɫɬɪɨɝɨ ɢɧɮɚɪɤɬɚ [4]. ȼ ɩɪɨɫɩɟɤɬɢɜɧɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ 
Ɍ. Stefenelli ɢ ɫɨɚɜɬ. ɭɫɬɚɧɨɜɢɥɢ, ɱɬɨ ɉɌȽ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 
ɜɥɢɹɟɬ ɧɚ ɤɚɪɞɢɨɦɢɨɰɢɬɵ, ɢɝɪɚɹ ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɩɨɞɞɟɪ-
ɠɚɧɢɢ ɝɢɩɟɪɬɪɨɮɢɢ ɦɢɨɤɚɪɞɚ. ɉɨɫɥɟ ɩɚɪɚɬɢɪɟɨɢɞɷɤɬɨɦɢɢ 
ɢ ɧɨɪɦɚɥɢɡɚɰɢɢ ɭɪɨɜɧɹ ɉɌȽ ɜ ɬɟɱɟɧɢɟ 41 ɦɟɫɹɰɚ, ɚɜɬɨɪɵ 
ɧɚɛɥɸɞɚɥɢ ɪɟɝɪɟɫɫ ɝɢɩɟɪɬɪɨɮɢɢ ɦɢɨɤɚɪɞɚ ɩɟɪɟɝɨɪɨɞɤɢ, 
ɡɚɞɧɟɣ ɫɬɟɧɤɢ ɢ ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ ɧɚ 6-21% [4]. ɋɬɟɩɟɧɶ 
ɬɹɠɟɫɬɢ ɜɵɲɟɭɤɚɡɚɧɧɵɯ ɧɚɪɭɲɟɧɢɣ ɡɚɜɢɫɢɬ ɨɬ ɫɬɟɩɟɧɢ ɧɚ-
ɪɭɲɟɧɢɹ ɮɨɫɮɨɪɧɨ-ɤɚɥɶɰɢɜɨɝɨ ɨɛɦɟɧɚ, ɬɚɤ ɭ ɠɟɧɳɢɧ ɫ ɤɥɢ-
ɧɢɱɟɫɤɢ ɜɵɪɚɠɟɧɧɵɦ ɉȽɉɌ ɞɨɫɬɨɜɟɪɧɨ ɱɚɳɟ, ɱɟɦ ɭ ɩɚɰɢ-
ɟɧɬɨɤ ɫ ɦɚɥɨɫɢɦɩɬɨɦɧɵɦ ɉȽɉɌ ɪɚɡɜɢɜɚɸɬɫɹ ɝɢɩɟɪɬɪɨɮɢɹ 
ɢ ɞɢɚɫɬɨɥɢɱɟɫɤɚɹ ɞɢɫɮɭɧɤɰɢɹ ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ, ɝɪɭɩɩɨɜɵɟ 
ɫɭɩɪɚɜɟɧɬɪɢɤɭɥɹɪɧɵɟ ɧɚɪɭɲɟɧɢɹ ɪɢɬɦɚ ɢ ɧɚɪɭɲɟɧɢɟ ɚɬɪɢɨ-
ɜɟɧɬɪɢɤɭɹɥɪɧɨɣ ɩɪɨɜɨɞɢɦɨɫɬɢ, ɱɬɨ ɩɨɞɬɜɟɪɠɞɟɧɨ ɢ ɧɚɲɢ-
ɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ [5].

 Ʉɪɨɦɟ ɜɵɲɟɨɩɢɫɚɧɧɵɯ ɫɢɦɩɬɨɦɨɜ ɩɪɢ ɉȽɉɌ ɜɨɡɧɢ-
ɤɚɟɬ, ɜ ɪɟɞɤɢɯ ɫɥɭɱɚɹɯ, ɧɟɤɪɨɡ ɤɨɠɢ ɜɫɥɟɞɫɬɜɢɟ ɨɬɥɨɠɟɧɢɹ 
ɫɨɥɟɣ ɤɚɥɶɰɢɹ, ɤɚɥɶɰɢɮɢɤɚɰɢɹ ɭɲɧɵɯ ɪɚɤɨɜɢɧ, ɨɛɨɞɤɨɜɵɣ 
ɤɟɪɚɬɢɬ (ɥɢɧɟɣɧɚɹ ɤɟɪɚɬɨɩɚɬɢɹ), ɪɚɡɜɢɜɚɸɳɢɣɫɹ ɜɫɥɟɞɫɬɜɢɟ 
ɨɬɥɨɠɟɧɢɹ ɫɨɥɟɣ ɤɚɥɶɰɢɹ ɜ ɤɚɩɫɭɥɭ ɪɨɝɨɜɢɰɵ ɝɥɚɡɚ.

 Ɉɞɧɨ ɢɡ ɫɚɦɵɯ ɫɟɪɶɟɡɧɵɯ ɨɫɥɨɠɧɟɧɢɣ ɉȽɉɌ — ɝɢ-
ɩɟɪɤɚɥɶɰɢɟɦɢɱɟɫɤɢɣ ɤɪɢɡ [1]. ɍɜɟɥɢɱɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ 
ɤɚɥɶɰɢɹ ɜɵɲɟ 3,49–3,99 ɦɦɨɥɶ/ɥ ɩɪɢɜɨɞɢɬ ɤ ɪɚɡɜɢɬɢɸ ɩɪɢ-
ɡɧɚɤɨɜ ɢɧɬɨɤɫɢɤɚɰɢɢ. ɉɪɨɜɨɰɢɪɭɸɳɢɦ ɦɨɦɟɧɬɨɦ ɦɨɠɟɬ 
ɫɬɚɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɩɟɪɟɥɨɦɚ, ɢɦɦɨɛɢɥɢɡɚɰɢɹ, ɜɢɪɭɫɧɚɹ 
ɢɧɮɟɤɰɢɹ ɢɥɢ ɥɸɛɨɟ ɞɪɭɝɨɟ ɫɨɫɬɨɹɧɢɟ, ɫɩɨɫɨɛɧɨɟ ɩɪɢɜɟ-
ɫɬɢ ɤ ɪɟɡɤɨɦɭ ɭɜɟɥɢɱɟɧɢɸ ɫɨɞɟɪɠɚɧɢɹ ɤɚɥɶɰɢɹ ɜ ɤɪɨɜɢ ɭ 
ɩɚɰɢɟɧɬɨɜ ɫ ɉȽɉɌ — ɨɬ ɛɟɪɟɦɟɧɧɨɫɬɢ ɞɨ ɩɪɢɟɦɚ ɜɫɚɫɵ-
ɜɚɸɳɢɯɫɹ ɚɧɬɚɰɢɞɨɜ (ɤɚɪɛɨɧɚɬ ɤɚɥɶɰɢɹ). Ƚɢɩɟɪɤɚɥɶɰɢɟ-
ɦɢɱɟɫɤɢɣ ɤɪɢɡ ɪɚɡɜɢɜɚɟɬɫɹ ɜɧɟɡɚɩɧɨ, ɩɪɢ ɷɬɨɦ ɜɨɡɧɢɤɚɸɬ 
ɬɨɲɧɨɬɚ, ɧɟɭɤɪɨɬɢɦɚɹ ɪɜɨɬɚ, ɠɚɠɞɚ, ɨɫɬɪɚɹ ɛɨɥɶ ɜ ɠɢɜɨɬɟ, 
ɛɨɥɶ ɜ ɦɵɲɰɚɯ ɢ ɫɭɫɬɚɜɚɯ, ɜɵɫɨɤɚɹ ɥɢɯɨɪɚɞɤɚ, ɫɭɞɨɪɨɝɢ, 
ɫɩɭɬɚɧɧɨɫɬɶ ɫɨɡɧɚɧɢɹ, ɫɬɭɩɨɪ, ɤɨɦɚ. Ʌɟɬɚɥɶɧɨɫɬɶ ɩɪɢ ɝɢ-
ɩɟɪɤɚɥɶɰɢɟɦɢɱɟɫɤɨɦ ɤɪɢɡɟ ɞɨɫɬɢɝɚɟɬ 60% [1]. ɇɚ ɮɨɧɟ 
ɚɧɭɪɢɢ ɪɚɡɜɢɜɚɟɬɫɹ ɫɟɪɞɟɱɧɚɹ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ. ɉɪɢ ɝɢ-
ɩɟɪɤɚɥɶɰɢɟɦɢɢ ɛɨɥɟɟ 4,5 ɦɦɨɥɶ/ɥ ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ ɭɝɧɟ-
ɬɟɧɢɟ ɞɟɹɬɟɥɶɧɨɫɬɢ ɐɇɋ ɫ ɬɨɪɦɨɠɟɧɢɟɦ ɮɭɧɤɰɢɢ ɞɵɯɚ-
ɬɟɥɶɧɨɝɨ ɢ ɫɨɫɭɞɨɞɜɢɝɚɬɟɥɶɧɨɝɨ ɰɟɧɬɪɨɜ ɢ ɪɚɡɜɢɬɢɟɦ ɧɟ-
ɨɛɪɚɬɢɦɨɝɨ ɲɨɤɚ.

Ʉɪɨɦɟ ɬɨɝɨ, ɝɢɩɟɪɤɚɥɶɰɢɟɦɢɱɟɫɤɢɣ ɤɪɢɡ ɦɨɠɟɬ ɫɨɩɪɨ-
ɜɨɠɞɚɬɶɫɹ ɬɹɠɟɥɵɦɢ ɠɟɥɭɞɨɱɧɨ-ɤɢɲɟɱɧɵɦɢ ɤɪɨɜɨɬɟɱɟɧɢɹ-
ɦɢ. ɉɪɢ ɜɵɫɨɤɨɣ ɝɢɩɟɪɤɚɥɶɰɢɟɦɢɢ ɩɪɨɢɫɯɨɞɢɬ ɨɬɥɨɠɟɧɢɟ 
ɤɚɥɶɰɢɹ ɜ ɩɚɪɟɧɯɢɦɭ ɜɧɭɬɪɟɧɧɢɯ ɨɪɝɚɧɨɜ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 

ɪɟɡɨɪɛɰɢɟɣ, ɬɚɤ ɢ ɧɟɚɞɤɜɚɬɧɵɦ ɤɨɫɬɟɨɛɪɚɡɨɜɚɧɢɟɦ. ȼ ɪɟ-
ɡɭɥɶɬɚɬɟ ɷɬɨɝɨ ɬɪɚɛɟɤɭɥɵ ɡɚɦɟɳɚɸɬɫɹ ɮɢɛɪɨɡɧɨɣ ɬɤɚɧɶɸ, 
ɩɨɥɹ ɮɢɛɪɨɡɚ ɱɟɪɟɞɭɸɬɫɹ ɫ ɛɨɥɶɲɢɦɢ ɪɟɡɨɪɛɰɢɨɧɧɵɦɢ 
ɩɨɥɨɫɬɹɦɢ, ɨɛɪɚɡɭɸɬɫɹ ɤɢɫɬɵ ɢ ɝɢɝɚɧɬɨɤɥɟɬɨɱɧɵɟ ɨɩɭɯɨ-
ɥɢ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɩɪɢ ɪɟɧɬɝɟɧɨɥɨɝɢɱɟɫɤɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ. 
Ȼɭɪɵɟ ɨɩɭɯɨɥɢ ɪɚɫɩɨɥɚɝɚɸɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɜ ɞɥɢɧɧɵɯ 
ɬɪɭɛɱɚɬɵɯ ɤɨɫɬɹɯ, ɚ ɬɚɤɠɟ ɜ ɤɨɫɬɹɯ ɡɚɩɹɫɬɶɹ, ɬɚɡɚ, ɪɟɛɪɚɯ. 
Ƚɢɝɚɧɬɨɤɥɟɬɨɱɧɵɟ ɨɩɭɯɨɥɢ ɧɚ ɪɟɧɬɝɟɧɨɝɪɚɦɦɚɯ ɢɦɟɸɬ 
ɫɟɬɱɚɬɭɸ ɫɬɪɭɤɬɭɪɭ ɢ ɯɚɪɚɤɬɟɪɧɵɣ ɜɢɞ ɩɱɟɥɢɧɵɯ ɫɨɬ. ɉɪɢ 
ɝɢɫɬɨɥɨɝɢɱɟɫɤɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɩɨɪɚɠɟɧɢɣ ɤɨɫɬɧɨɣ ɬɤɚɧɢ 
ɜɵɹɜɥɹɸɬ ɭɦɟɧɶɲɟɧɢɟ ɱɢɫɥɚ ɬɪɚɛɟɤɭɥ, ɭɜɟɥɢɱɟɧɢɟ ɦɧɨɝɨɹ-
ɞɟɪɧɵɯ ɨɫɬɟɨɤɥɚɫɬɨɜ ɢ ɡɚɦɟɳɟɧɢɟ ɤɥɟɬɨɱɧɵɯ ɢ ɤɨɫɬɧɨɦɨɡ-
ɝɨɜɵɯ ɷɥɟɦɟɧɬɨɜ ɮɢɛɪɨɜɚɫɤɭɥɹɪɧɨɣ ɬɤɚɧɶɸ ɇɟɪɟɞɤɨ ɛɭɪɵɟ 
ɨɩɭɯɨɥɢ ɨɲɢɛɨɱɧɨ ɩɪɢɧɢɦɚɸɬ ɡɚ ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɟ ɧɨɜɨɨɛ-
ɪɚɡɨɜɚɧɢɹ ɤɨɫɬɟɣ ɢ ɩɪɨɜɨɞɹɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɥɟɱɟɧɢɟ. ȼ 
ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɜ ɫɜɹɡɢ ɫ ɛɨɥɟɟ ɪɚɧɧɟɣ ɞɢɚɝɧɨɫɬɢɤɨɣ ɉȽɉɌ 
ɮɢɛɪɨɡɧɨ-ɤɢɫɬɨɡɧɚɹ ɨɫɬɟɨɞɢɫɬɪɨɮɢɹ ɪɚɡɜɢɜɚɟɬɫɹ ɭ 4,5% 
ɩɚɰɢɟɧɬɨɜ [20]. ɍ ɨɬɞɟɥɶɧɵɯ ɛɨɥɶɧɵɯ ɜɵɹɜɥɹɸɬ ɯɚɪɚɤɬɟɪ-
ɧɭɸ ɫɭɛɩɟɪɢɨɫɬɚɥɶɧɭɸ ɪɟɡɨɪɛɰɢɸ ɤɨɫɬɧɨɣ ɬɤɚɧɢ, ɱɚɳɟ 
ɜɫɟɝɨ ɜɵɹɜɥɹɟɦɵɟ ɜ ɞɢɫɬɚɥɶɧɵɯ ɮɚɥɚɧɝɚɯ ɩɚɥɶɰɟɜ ɤɢɫɬɢ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɩɨɪɚɠɟɧɢɟ 
ɤɨɫɬɧɨɣ ɫɢɫɬɟɦɵ ɩɪɢ ɉȽɉɌ ɩɪɨɹɜɥɹɟɬɫɹ ɨɫɬɟɨɩɨɪɨɡɨɦ 
(Ɉɉ), ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɦɫɹ ɫɧɢɠɟɧɢɟɦ ɤɨɫɬɧɨɣ ɦɚɫɫɵ, ɧɚɪɭ-
ɲɟɧɢɟɦ ɦɢɤɪɨɚɪɯɢɬɟɤɬɨɧɢɤɢ ɤɨɫɬɧɨɣ ɬɤɚɧɢ, ɩɪɢɜɨɞɹɳɢɯ ɤ 
ɩɨɜɵɲɟɧɧɨɣ ɯɪɭɩɤɨɫɬɢ ɤɨɫɬɟɣ ɢ ɭɜɟɥɢɱɟɧɢɸ ɪɢɫɤɚ ɢɯ ɩɟɪɟ-
ɥɨɦɨɜ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɣ ɬɪɚɜɦɟ ɢ ɞɚɠɟ ɛɟɡ ɬɚɤɨɜɨɣ. ɉɨ ɞɚɧ-
ɧɵɦ ɗɇɐ ɤɨɫɬɧɵɟ ɧɚɪɭɲɟɧɢɹ ɪɚɡɥɢɱɧɨɣ ɫɬɟɩɟɧɢ ɬɹɠɟɫɬɢ ɭ 
ɩɚɰɢɟɧɬɨɜ ɫ ɉȽɉɌ ɜɵɹɜɥɹɸɬɫɹ ɜ 90 % ɫɥɭɱɚɟɜ ɜ ɨɬɥɢɱɢɟ ɨɬ 
ɡɚɪɭɛɟɠɧɵɯ ɞɚɧɧɵɯ, ɨɰɟɧɢɜɚɸɳɢɯ ɱɚɫɬɨɬɭ ɤɨɫɬɧɵɯ ɧɚɪɭ-
ɲɟɧɢɣ ɞɨ 15-20% [8]. ɉɨ ɧɚɲɢɦ ɞɚɧɧɵɦ ɱɚɫɬɨɬɚ ɜɵɹɜɥɟɧɢɹ 
ɨɫɬɟɨɩɨɪɨɡɚ ɞɨɫɬɢɝɚɟɬ 70%, ɨɫɬɟɨɩɟɧɢɢ ɫ ɩɨɬɟɪɟɣ ɆɉɄ ɧɟ 
ɛɨɥɟɟ -2,5 Sd — 20% [6]. ɇɚɢɛɨɥɟɟ ɜɵɪɚɠɟɧɧɨɟ ɫɧɢɠɟɧɢɟ 
ɆɉɄ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɨɛɥɚɫɬɹɯ, ɛɨɝɚɬɵɯ ɤɨɪɬɢɤɚɥɶɧɨɣ ɤɨɫɬ-
ɧɨɣ ɬɤɚɧɶɸ, ɧɨ ɱɚɫɬɨ ɫɬɟɨɩɨɪɨɡ ɪɚɡɜɢɜɚɟɬɫɹ ɢ ɜ ɩɨɡɜɨɧɤɚɯ, 
ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɪɚɡɥɢɱɧɵɦ ɩɨɪɚɠɟɧɢɹɦ, ɨɬ ɧɟɡɧɚɱɢɬɟɥɶɧɨɣ 
ɞɟɮɨɪɦɚɰɢɢ ɞɨ ɯɚɪɚɤɬɟɪɧɨɝɨ "ɪɵɛɶɟɝɨ ɩɨɡɜɨɧɤɚ", ɢɧɨɝɞɚ ɫ 
ɩɟɪɟɥɨɦɚɦɢ ɬɟɥ ɩɨɡɜɨɧɤɨɜ. Ɇɧɨɝɢɟ ɩɚɰɢɟɧɬɵ ɩɪɟɞɴɹɜɥɹɸɬ 
ɠɚɥɨɛɵ ɧɚ ɛɨɥɢ ɜ ɫɩɢɧɟ, ɭɫɢɥɢɜɚɸɳɢɟɫɹ ɩɨɫɥɟ ɮɢɡɢɱɟɫɤɨɣ 
ɧɚɝɪɭɡɤɢ, ɩɪɢ ɞɥɢɬɟɥɶɧɨɦ ɩɪɟɛɵɜɚɧɢɢ ɜ ɨɞɧɨɦ ɩɨɥɨɠɟɧɢɢ 
(ɫɬɨɹ ɢɥɢ ɫɢɞɹ). ɉɪɢ ɬɹɠɟɥɨɣ ɮɨɪɦɟ ɉȽɉɌ ɤɨɫɬɧɵɟ ɧɚɪɭ-
ɲɟɧɢɹ ɩɪɢɜɨɞɹɬ ɤ ɦɧɨɠɟɫɬɜɟɧɧɵɦ ɩɟɪɟɥɨɦɚɦ ɪɚɡɥɢɱɧɵɯ 
ɤɨɫɬɟɣ ɫɤɟɥɟɬɚ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɜɵɪɚɠɟɧɧɨɣ ɢɧɜɚɥɢɞɢɡɚɰɢɢ 
ɩɚɰɢɟɧɬɨɜ.

ɇɟɪɟɞɤɨ ɩɪɢ ɉȽɉɌ ɧɚɛɥɸɞɚɸɬ ɩɨɪɚɠɟɧɢɟ ɫɭɫɬɚɜɨɜ — 
ɯɨɧɞɪɨɤɚɥɶɰɢɧɨɡ (ɨɬɥɨɠɟɧɢɟ ɤɪɢɫɬɚɥɥɨɜ ɮɨɫɮɚɬɝɢɞɪɚɬɚ 
ɤɚɥɶɰɢɹ).

ȼɢɫɰɟɪɚɥɶɧɵɟ ɧɚɪɭɲɟɧɢɹ ɩɪɢ ɦɚɧɢɮɟɫɬɧɨɦ ɉȽɉɌ ɧɚ-
ɛɥɸɞɚɸɬɫɹ ɩɨ ɞɚɧɧɵɦ ɗɇɐ ɜ 65% ɫɥɭɱɚɟɜ, ɩɪɢ ɷɬɨɦ ɢɡɨ-
ɥɢɪɨɜɚɧɧɨ ɜɢɫɰɟɪɚɥɶɧɚɹ ɮɨɪɦɚ ɧɚɛɥɸɞɚɟɬɫɹ ɭ 7,9%, ɚ ɜ 
ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ, ɨɫɨɛɟɧɧɨ ɩɪɢ ɬɹɠɟɥɨɦ, ɞɥɢɬɟɥɶɧɨɦ 
ɬɟɱɟɧɢɢ ɡɚɛɨɥɟɜɚɧɢɹ ɧɚɛɥɸɞɚɟɬɫɹ ɫɨɱɟɬɚɧɢɟ ɤɨɫɬɧɵɯ ɢ ɜɢɫ-
ɰɟɪɚɥɶɧɵɯ ɧɚɪɭɲɟɧɢɣ (57,1%)[2]. ɉɚɰɢɟɧɬɵ ɫ ɪɚɤɨɦ Ɉɓɀ 
ɜɫɟɝɞɚ ɢɦɟɸɬ ɫɦɟɲɚɧɧɵɟ ɮɨɪɦɵ ɉȽɉɌ.

ȼɢɫɰɟɪɚɥɶɧɚɹ ɮɨɪɦɚ ɫ ɩɪɟɢɦɭɳɟɫɬɜɟɧɵɦ ɩɨɪɚɠɟɧɢɟɦ 
ɩɨɱɟɤ ɪɚɡɜɢɜɚɟɬɫɹ ɛɨɥɟɟ ɱɟɦ ɜ 60% ɫɥɭɱɚɟɜ ɩɟɪɜɢɱɧɨɝɨ ɝɢ-
ɩɟɪɩɚɪɚɬɢɪɟɨɡɚ. ɂɧɨɝɞɚ ɩɨɪɚɠɟɧɢɟ ɩɨɱɟɤ ɦɨɠɟɬ ɛɵɬɶ ɟɞɢɧ-
ɫɬɜɟɧɧɵɦ ɩɪɢɡɧɚɤɨɦ ɡɚɛɨɥɟɜɚɧɢɹ ɢ ɱɚɫɬɨ ɩɪɨɬɟɤɚɟɬ ɜ ɜɢɞɟ 
ɧɟɮɪɨɥɢɬɢɚɡɚ [17]. Ʉɚɦɧɢ ɩɨɱɟɤ ɩɪɢ ɉȽɉɌ ɫɨɫɬɨɹɬ ɢɡ ɨɤɫɚ-
ɥɚɬɚ ɢɥɢ ɮɨɫɮɚɬɚ ɤɚɥɶɰɢɹ. ȼ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɟɞɢɧɫɬɜɟɧ-
ɧɵɦ ɫɢɦɩɬɨɦɨɦ ɉȽɉɌ ɫɥɭɠɢɬ ɩɨɱɟɱɧɨɤɚɦɟɧɧɚɹ ɛɨɥɟɡɧɶ, 
ɯɢɪɭɪɝɢɱɟɫɤɨɟ ɭɞɚɥɟɧɢɟ ɤɚɦɧɹ ɧɟ ɩɪɢɜɨɞɢɬ ɤ ɜɵɡɞɨɪɨɜɥɟ-
ɧɢɸ, ɢ ɧɟɮɪɨɥɢɬɢɚɡ ɦɨɠɟɬ ɧɟɨɞɧɨɤɪɚɬɧɨ ɪɟɰɢɞɢɜɢɪɨɜɚɬɶ. 
ɉɪɨɝɧɨɡ ɩɨɫɥɟ ɞɨɫɬɢɠɟɧɢɹ ɪɟɦɢɫɫɢɢ ɉȽɉɌ ɛɥɚɝɨɩɪɢɹɬɧɵɣ, 
ɟɫɥɢ ɩɨɪɚɠɟɧɢɟ ɩɨɱɟɤ ɧɟ ɩɪɢɜɟɥɨ ɤ ɪɚɡɜɢɬɢɸ ɯɪɨɧɢɱɟɫɤɨɣ 
ɩɨɱɟɱɧɨɣ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ. ɇɟɫɦɨɬɪɹ ɧɚ ɷɬɨ, ɪɢɫɤ ɪɚɡɜɢɬɢɹ 
ɩɨɱɟɱɧɨɤɚɦɟɧɧɨɣ ɛɨɥɟɡɧɢ ɜɵɲɟ ɧɟ ɬɨɥɶɤɨ ɩɪɢ ɢɦɟɸɳɟɦɫɹ 
ɉȽɉɌ, ɧɨ ɢ ɜ ɬɟɱɟɧɢɟ ɧɟ ɦɟɧɟɟ 10 ɥɟɬ ɩɨɫɥɟ ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ 
ɥɟɱɟɧɢɹ. 
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ɧɚɪɭɲɟɧɢɸ ɮɭɧɤɰɢɢ ɷɬɢɯ ɨɪɝɚɧɨɜ[16]. ɂɧɨɝɞɚ ɜɨɡɧɢɤɚɸɬ 
ɜɧɭɬɪɢɫɨɫɭɞɢɫɬɵɟ ɬɪɨɦɛɨɡɵ, ɦɨɠɟɬ ɪɚɡɜɢɬɶɫɹ ɫɢɧɞɪɨɦ ɞɢɫ-
ɫɟɦɢɧɢɪɨɜɚɧɧɨɝɨ ɜɧɭɬɪɢɫɨɫɭɞɢɫɬɨɝɨ ɫɜɟɪɬɵɜɚɧɢɹ. ɉɪɨɝɧɨɡ 
ɬɚɤɨɝɨ ɨɫɥɨɠɧɟɧɢɹ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɣ.

Ⱦɢɚɝɧɨɫɬɢɤɚ ɢ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɞɢɚɝɧɨɫɬɢɤɚ.
Ⱦɢɚɝɧɨɡ ɉȽɉɌ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɜɵ-

ɫɨɤɨɝɨ ɭɪɨɜɧɹ ɉɌȽ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɧɟɨɞɧɨɤɪɚɬɧɨ ɩɨɞɬɜɟɪɠ-
ɞɟɧɧɵɦɢ ɜɵɫɨɤɢɦɢ ɭɪɨɜɧɹɦɢ ɤɚɥɶɰɢɹ ɜ ɤɪɨɜɢ ɢ ɦɨɱɟ. ȼ 
ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɜɵɞɟɥɹɸɬ ɧɨɪɦɨɤɚɥɶɰɢɟɦɢɱɟɫɤɢɣ ɜɚɪɢ-
ɚɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣɫɹ ɭɪɨɜɧɟɦ ɤɚɥɶɰɢɹ ɤɪɨɜɢ ɢ ɦɨɱɢ ɧɚ 
ɜɟɪɯɧɟɣ ɝɪɚɧɢɰɟ ɧɨɪɦɵ. ɇɨɪɦɨɤɚɥɶɰɢɟɦɢɱɟɫɤɢɣ ɜɚɪɢɚɧɬ 
ɉȽɉɌ ɧɚɛɥɸɞɚɸɬ ɜ ɧɚɱɚɥɟ ɪɚɡɜɢɬɢɹ ɡɚɛɨɥɟɜɚɧɢɹ, ɚ ɬɚɤɠɟ 
ɩɪɢ ɫɨɫɬɨɹɧɢɹɯ, ɩɪɢɜɨɞɹɳɢɯ ɤ ɞɟɮɢɰɢɬɭ ɜɢɬɚɦɢɧɚ d ɢɥɢ 
ɤɚɥɶɰɢɹ. [2]

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɞɢɚɝɧɨɫɬɢɤɢ ɦɟɠɞɭ 
ɧɨɪɦɨɤɚɥɶɰɢɟɦɢɱɟɫɤɢɦ ɜɚɪɢɚɧɬɨɦ ɩɟɪɜɢɱɧɨɝɨ ɢ ɜɬɨɪɢɱɧɨ-
ɝɨ ȽɉɌ, ɜɨɡɧɢɤɲɟɝɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɝɢɩɨɜɢɬɚɦɢɧɨɡɚ d, ɜɨɡɦɨɠ-
ɧɨ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɛɵ ɫ ɧɚɡɧɚɱɟɧɢɟɦ ɭɦɟɪɟɧɧɵɯ ɞɨɡ ɩɪɟɩɚ-
ɪɚɬɨɜ ɚɤɬɢɜɧɵɯ ɦɟɬɚɛɨɥɢɬɨɜ ɜɢɬɚɦɢɧɚ d, ɱɬɨ ɭ ɛɨɥɶɧɵɯ 
ɉȽɉɌ ɩɪɢɜɨɞɢɬ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɥɟɝɤɨɣ ɝɢɩɟɪɤɚɥɶɰɢɟɦɢɢ, 
ɚ ɭ ɩɚɰɢɟɧɬɨɜ ɫ ɢɡɨɥɢɪɨɜɚɧɧɵɦ ɝɢɩɨɜɢɬɚɦɢɧɨɡɨɦ d — ɜɨɫ-
ɫɬɚɧɨɜɥɟɧɢɸ ɧɨɪɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɉɌȽ. 

Ⱦɥɹ ɉȽɉɌ ɯɚɪɚɤɬɟɪɧɨ ɡɧɚɱɢɬɟɥɶɧɨɟ ɩɨɜɵɲɟɧɢɟ ɚɤɬɢɜ-
ɧɨɫɬɢ ɤɨɫɬɧɨɝɨ ɦɟɬɚɛɨɥɢɡɦɚ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɱɚɫɬɨɬɵ ɚɤɬɢ-
ɜɚɰɢɣ ɢ ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɩɪɨɰɟɫɫɨɜ ɪɟɡɨɪɛɰɢɢ. ɉɪɢ ɷɬɨɦ 
ɨɬɦɟɱɚɸɬ ɩɨɜɵɲɟɧɢɟ ɳɟɥɨɱɧɨɣ ɮɨɫɮɚɬɚɡɵ ɤɪɨɜɢ, ɨɫɬɟɨ-
ɤɚɥɶɰɢɧɚ ɤɪɨɜɢ ɢ ɨɤɫɢɩɪɨɥɢɧɚ ɦɨɱɢ, ɚ ɬɚɤɠɟ ɞɟɡɨɤɫɢɩɢ-
ɪɢɞɢɧɨɥɢɧɚ ɦɨɱɢ ɢ ɬɚɪɬɪɚɬɪɟɡɢɫɬɟɧɬɧɨɣ ɤɢɫɥɨɣ ɮɨɫɮɚ-
ɬɚɡɵ ɤɪɨɜɢ. ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɢɫɫɥɟɞɭɸɬ 
ɭɪɨɜɟɧɶ ɋ-ɬɟɪɦɢɧɚɥɶɧɨɝɨ ɬɟɥɨɩɟɩɬɢɞɚ ɤɨɥɥɚɝɟɧɚ I ɬɢɩɚ, 
ɨɬɪɚɠɚɸɳɟɝɨ ɚɤɬɢɜɧɨɫɬɶ ɤɨɫɬɧɨɣ ɪɟɡɨɪɛɰɢɢ. [14].

ȼɥɢɹɧɢɟ ɩɨɜɵɲɟɧɧɨɝɨ ɭɪɨɜɧɹ ɉɌȽ ɧɚ ɤɨɫɬɧɭɸ ɬɤɚɧɶ 
ɨɩɨɫɪɟɞɭɟɬɫɹ ɱɟɪɟɡ ɫɢɫɬɟɦɭ ɰɢɬɨɤɢɧɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɢɧɬɟɪɥɟɣɤɢɧɚ-6 ɢ ɎɇɈ ɚɥɶɮɚ, ɬɚɤɠɟ ɜ ɷɬɨɦ ɦɟɯɚɧɢɡɦɟ 
ɩɪɢɧɢɦɚɟɬ ɭɱɚɫɬɢɟ ɫɢɫɬɟɦɚ ɨɫɬɟɨɩɪɨɬɟɝɟɪɢɧ/raNkl, 
ɯɨɬɹ ɫɬɟɩɟɧɶ ɢɯ ɭɱɚɫɬɢɹ ɞɨ ɤɨɧɰɚ ɧɟ ɹɫɧɚ [22]. ɋɨɞɟɪɠɚɧɢɟ 
ɢɧɬɟɪɥɟɣɤɢɧɚ-6 ɢ ɮɚɤɬɨɪɚ ɧɟɤɪɨɡɚ ɨɩɭɯɨɥɟɣ ɚɥɶɮɚ (ɎɇɈ-Į) 
ɭ ɛɨɥɶɧɵɯ ɫ ɉȽɉɌ ɩɨɜɵɲɟɧɨ. ɂɯ ɭɪɨɜɟɧɶ ɜ ɫɵɜɨɪɨɬɤɟ ɤɪɨ-
ɜɢ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɹɦɨɣ ɫɜɹɡɢ ɫ ɞɪɭɝɢɦɢ ɛɢɨɯɢɦɢɱɟɫɤɢɦɢ 
ɦɚɪɤɟɪɚɦɢ ɪɟɡɨɪɛɰɢɢ ɤɨɫɬɧɨɣ ɬɤɚɧɢ ɢ ɧɨɪɦɚɥɢɡɭɟɬɫɹ ɩɨɫɥɟ 
ɭɫɩɟɲɧɨɣ ɨɩɟɪɚɰɢɢ ɩɨ ɩɨɜɨɞɭ ɉȽɉɌ.

Ⱦɥɹ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɤɨɫɬɧɨɣ ɬɤɚɧɢ 
ɢ ɛɨɥɟɟ ɪɚɧɧɟɝɨ ɨɛɧɚɪɭɠɟɧɢɹ ɨɫɬɟɨɩɨɪɨɡɚ ɩɪɨɜɨɞɹɬ ɪɟɧɬ-
ɝɟɧɨɞɟɧɫɢɬɨɦɟɬɪɢɸ. ɉɪɢ ɷɬɨɦ ɨɰɟɧɢɜɚɸɬ ɫɨɫɬɨɹɧɢɟ ɨɬɞɟ-
ɥɨɜ ɫɤɟɥɟɬɚ ɫ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɤɨɪɬɢɤɚɥɶɧɵɦ ɫɬɪɨɟɧɢɟɦ 
ɤɨɫɬɢ, ɩɨɷɬɨɦɭ, ɩɨɦɢɦɨ ɫɬɚɧɞɚɪɬɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ-
ɹɫɧɢɱɧɨɝɨ ɨɬɞɟɥɚ ɩɨɡɜɨɧɨɱɧɢɤɚ ɢ ɩɪɨɤɫɢɦɚɥɶɧɨɝɨ ɨɬɞɟɥɚ 
ɛɟɞɪɟɧɧɨɣ ɤɨɫɬɢ ɩɪɨɜɨɞɹɬ ɨɰɟɧɤɭ ɫɨɫɬɨɹɧɢɹ ɤɨɫɬɟɣ ɩɪɟɞ-
ɩɥɟɱɶɹ [14]. 

Ɋɟɧɬɝɟɧɨɝɪɚɮɢɹ ɩɨɡɜɨɥɹɟɬ ɨɛɧɚɪɭɠɢɬɶ ɬɹɠɟɥɵɟ ɤɨɫɬɧɵɟ 
ɧɚɪɭɲɟɧɢɹ, ɮɢɛɪɨɡɧɨ-ɤɢɫɬɨɡɧɭɸ ɨɫɬɟɨɞɢɫɬɪɨɮɢɸ, ɫɭɛɩɟɪɢ-
ɨɫɬɚɥɶɧɭɸ ɪɟɡɨɪɛɰɢɸ, ɧɚɥɢɱɢɟ ɢɥɢ ɨɬɫɭɬɫɬɜɢɟ ɩɟɪɟɥɨɦɨɜ. 

Ɉɛɹɡɚɬɟɥɶɧɵɦ ɜ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɦ ɩɨɢɫɤɟ ɹɜɥɹɟɬɫɹ ɢɫ-
ɫɥɟɞɨɜɚɧɢɟ ɫɨɫɬɨɹɧɢɹ ɩɨɱɟɤ ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ ɢɯ ɫɬɪɭɤɬɭɪɵ 
ɢ ɫɨɯɪɚɧɧɨɫɬɢ ɮɭɧɤɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɩɪɨɜɨɞɹɬ ɍɁɂ ɩɨɱɟɤ, 
ɨɩɪɟɞɟɥɟɧɢɟ ɫɤɨɪɨɫɬɢ ɤɥɭɛɨɱɤɨɜɨɣ ɮɢɥɶɬɪɚɰɢɢ, ɨɰɟɧɤɭ ɩɨ-
ɤɚɡɚɬɟɥɟɣ ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɨɣ ɮɭɧɤɰɢɢ ɩɨɱɟɤ.

Ɉɛɧɚɪɭɠɟɧɢɟ ɤɨɧɤɪɟɦɟɧɬɨɜ ɪɚɡɦɟɪɚɦɢ ɛɨɥɟɟ 0,5 ɫɦ ɢɥɢ 
ɧɟɮɪɨɤɚɥɶɰɢɧɨɡɚ ɧɚ ɮɨɧɟ ɉȽɉɌ ɧɚ ɦɨɦɟɧɬ ɨɛɫɥɟɞɨɜɚɧɢɹ, 
ɞɚɠɟ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɜɵɪɚɠɟɧɧɨɣ ɤɥɢɧɢɱɟɫɤɨɣ ɤɚɪɬɢɧɵ, 
ɫɥɭɠɢɬ ɚɛɫɨɥɸɬɧɵɦ ɩɨɤɚɡɚɧɢɟɦ ɤ ɯɢɪɭɪɝɢɱɟɫɤɨɦɭ ɥɟɱɟɧɢɸ. 
Ⱦɥɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɞɢɚɝɧɨɫɬɢɤɢ ɉȽɉɌ ɢ ɜɬɨɪɢɱɧɨɝɨ 
ȽɉɌ ɢɫɩɨɥɶɡɭɸɬ ɩɪɨɛɭ ɫ ɬɢɚɡɢɞɧɵɦɢ ɞɢɭɪɟɬɢɤɚɦɢ. ɉɚɰɢ-
ɟɧɬɭ ɧɚ ɞɜɟ ɧɟɞɟɥɢ ɧɚɡɧɚɱɚɸɬ ɝɢɞɪɨɯɥɨɪɬɢɚɡɢɞ ɜ ɞɨɡɢɪɨɜɤɟ 
25 ɦɝ 2 ɪɚɡɚ ɜ ɫɭɬɤɢ. ȿɫɥɢ ɭɪɨɜɟɧɶ ɉɌȽ ɩɪɢ ɷɬɨɦ ɨɫɬɚɟɬɫɹ 
ɩɨɜɵɲɟɧɧɵɦ, ɩɚɰɢɟɧɬɭ ɫɬɚɜɹɬ ɞɢɚɝɧɨɡ ɉȽɉɌ. ɉɪɢ ɜɬɨɪɢɱ-
ɧɨɦ ȽɉɌ ɭɪɨɜɟɧɶ ɉɌȽ ɧɨɪɦɚɥɢɡɭɟɬɫɹ, ɢ ɩɚɰɢɟɧɬɭ ɩɨɤɚɡɚɧɚ 
ɞɥɢɬɟɥɶɧɚɹ ɬɟɪɚɩɢɹ ɬɢɚɡɢɞɧɵɦɢ ɞɢɭɪɟɬɢɤɚɦɢ [10]. 

ɉɪɨɜɟɞɟɧɢɟ ɬɨɩɢɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɢ ɉȽɉɌ, ɨɫɨɛɟɧɧɨ 
ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤ ɯɢɪɭɪɝɢɱɟɫɤɨɦɭ ɥɟɱɟɧɢɸ, ɞɨɥɠɧɨ ɜɤɥɸ-
ɱɚɬɶ ɭɥɶɬɪɚɡɜɭɤɨɜɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɨɤɨɥɨɳɢɬɨɜɢɞɧɵɯ ɠɟɥɟɡ 
ɢ ɫɰɢɧɬɢɝɪɚɮɢɸ ɫ ɬɟɯɧɟɬɪɢɥɨɦ. ȼ ɫɩɨɪɧɵɯ ɫɥɭɱɚɹɯ, ɩɨɞɨ-
ɡɪɟɧɢɢ ɧɚ ɧɚɥɢɱɢɟ ɫɢɧɞɪɨɦɚ Ɇɗɇ ɢɥɢ ɷɤɬɨɩɢɪɨɜɚɧɧɨɝɨ 
ɨɛɴɟɦɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ Ɉɓɀ ɩɪɢɦɟɧɹɸɬ ɦɭɥɶɬɢɫɩɢɪɚɥɶ-
ɧɭɸ ɤɨɦɩɶɸɬɟɪɧɭɸ ɬɨɦɨɝɪɮɢɸ (ɄɌ) ɫ ɤɨɧɬɪɚɫɬɢɪɨɜɚɧɢɟɦ. 

ɋɰɢɧɬɢɝɪɚɮɢɸ ɫ ɬɟɯɧɟɰɢɟɦ ɩɟɪɬɟɯɧɚɬɨɦ 99mɌɫ ɫɱɢɬɚ-
ɸɬ ɧɚɢɛɨɥɟɟ ɢɧɮɨɪɦɚɬɢɜɧɵɦ ɦɟɬɨɞɨɦ ɬɨɩɢɱɟɫɤɨɣ ɞɢɚɝɧɨ-
ɫɬɢɤɢ ɩɪɢ ɉȽɉɌ, ɨɫɨɛɟɧɧɨ ɜ ɫɥɭɱɚɹɯ ɡɚɛɨɥɟɜɚɧɢɹ, ɨɛɭɫɥɨɜ-
ɥɟɧɧɵɯ ɚɞɟɧɨɦɨɣ ɨɤɨɥɨɳɢɬɨɜɢɞɧɵɯ ɠɟɥɟɡ. ɑɭɜɫɬɜɢɬɟɥɶ-
ɧɨɫɬɶ ɦɟɬɨɞɚ ɫɨɫɬɚɜɥɹɟɬ ɞɨ 90% [13] . 

ɍɥɶɬɪɚɡɜɭɤɨɜɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ. ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɦɟɬɨ-
ɞɚ, ɩɨ ɪɚɡɧɵɦ ɞɚɧɧɵɦ, ɤɨɥɟɛɥɟɬɫɹ ɨɬ 36 ɞɨ 75%, ɫɩɟɰɢɮɢɱ-
ɧɨɫɬɶ ɞɨɯɨɞɢɬ ɞɨ 99%. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɡɚɜɢɫɹɬ ɨɬ 
ɨɩɵɬɚ ɫɩɟɰɢɚɥɢɫɬɚ ɩɨ ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ ɞɢɚɝɧɨɫɬɢɤɟ, ɦɚɫɫɵ 
Ɉɓɀ (ɩɪɢ ɦɚɫɫɟ ɠɟɥɟɡɵ ɦɟɧɟɟ 500 ɦɝ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ 
ɫɧɢɠɚɟɬɫɹ ɞɨ 30%). Ɇɟɬɨɞ ɧɟ ɢɧɮɨɪɦɚɬɢɜɟɧ ɩɪɢ ɚɬɢɩɢɱɧɨɣ 
ɥɨɤɚɥɢɡɚɰɢɢ Ɉɓɀ — ɡɚ ɝɪɭɞɢɧɨɣ, ɜ ɩɨɡɚɞɢɩɢɳɟɜɨɞɧɨɦ 
ɩɪɨɫɬɪɚɧɫɬɜɟ.

ɄɌ ɩɨɡɜɨɥɹɟɬ ɨɛɧɚɪɭɠɢɬɶ ɚɞɟɧɨɦɵ Ɉɓɀ ɪɚɡɦɟɪɨɦ 
0,2–0,3 ɫɦ. ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɦɟɬɨɞɚ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 34% ɞɨ 
87% . 

Ɇɚɝɧɢɬɧɨ-ɪɟɡɨɧɚɧɫɧɚɹ ɬɨɦɨɝɪɚɮɢɹ (ɆɊɌ) ɨɛɥɚɞɚɟɬ ɝɨ-
ɪɚɡɞɨ ɦɟɧɶɲɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ (ɩɨ ɪɚɡɧɵɦ ɞɚɧɧɵɦ, ɨɧɚ 
ɫɨɫɬɚɜɥɹɟɬ ɨɬ 50 ɞɨ 80%), ɩɨɷɬɨɦɭ ɟɟ ɢɫɩɨɥɶɡɭɸɬ ɜ ɪɟɞɤɢɯ 
ɫɥɭɱɚɹɯ.

ɉɪɢ ɫɨɦɧɢɬɟɥɶɧɵɯ ɪɟɡɭɥɶɬɚɬɚɯ ɦɟɬɨɞɨɜ ɬɨɩɢɱɟɫɤɨɣ 
ɞɢɚɝɧɨɫɬɢɤɢ ɢɫɩɨɥɶɡɭɸɬ ɢɧɬɪɚɨɩɟɪɚɰɢɨɧɧɨɟ ɍɁɂ, ɪɟɜɢɡɢɸ 
ɜɫɟɣ ɨɛɥɚɫɬɢ ɜɨɡɦɨɠɧɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɨɪɚɠɟɧɧɵɯ ɨɤɨɥɨ-
ɳɢɬɨɜɢɞɧɵɯ ɠɟɥɟɡ, ɚ ɬɚɤɠɟ ɢɧɬɪɚɨɩɟɪɚɰɢɨɧɧɨɟ ɢɫɫɥɟɞɨɜɚ-
ɧɢɟ ɭɪɨɜɧɹ ɉɌȽ ɩɨɫɥɟ ɭɞɚɥɟɧɢɹ ɨɛɴɟɦɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ. 

Ⱦɢɚɝɧɨɫɬɢɤɚ ɝɢɩɟɪɤɚɥɶɰɢɟɦɢɱɟɫɤɨɝɨ ɤɪɢɡɚ ɨɫɧɨɜɚɧɚ ɧɚ 
ɨɩɪɟɞɟɥɟɧɢɢ ɤɪɚɣɧɟ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ ɤɚɥɶɰɢɹ ɤɪɨɜɢ ɜ ɫɨɱɟ-
ɬɚɧɢɢ ɫ ɩɪɢɡɧɚɤɚɦɢ ɢɧɬɨɤɫɢɤɚɰɢɢ. ɉɪɢ ɩɨɞɨɡɪɟɧɢɢ ɧɚ ɤɪɢɡ 
ɧɟɨɛɯɨɞɢɦɨ ɫɪɨɱɧɟɟ ɩɪɨɜɟɞɟɧɢɟ ɗɄȽ, ɫɨɞɟɪɠɚɧɢɹ ɤɚɥɶɰɢɹ, 
ɛɟɥɤɚ, ɤɪɟɚɬɢɧɢɧɚ, ɨɫɬɚɬɨɱɧɨɝɨ ɚɡɨɬɚ, ɮɨɫɮɨɪɚ ɢ ɳɟɥɨɱɧɨɣ 
ɮɨɫɮɚɬɚɡɵ ɜ ɤɪɨɜɢ ɢ ɤɚɥɶɰɢɹ ɜ ɦɨɱɟ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɷɤɫɬɪɟɧ-
ɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ ɩɨ ɫɧɢɠɟɧɢɸ ɭɪɨɜɧɹ ɤɚɥɶɰɢɹ. 

Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɭɸ ɞɢɚɝɧɨɫɬɢɤɭ ɩɪɨɜɨɞɹɬ ɫ ɡɚɛɨɥɟɜɚ-
ɧɢɹɦɢ ɢ ɫɨɫɬɨɹɧɢɹɦɢ, ɬɚɤɠɟ ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɦɢɫɹ ɪɚɡɜɢɬɢ-
ɟɦ ɝɢɩɟɪɤɚɥɶɰɢɟɦɢɢ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬ ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɟ ɧɨɜɨ-
ɨɛɪɚɡɨɜɚɧɢɹ (ɨɫɬɟɨɥɢɬɢɱɟɫɤɢɟ ɦɟɬɚɫɬɚɡɵ ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɯ 
ɨɩɭɯɨɥɟɣ ɜ ɤɨɫɬɢ); ɩɫɟɜɞɨɝɢɩɟɪɩɚɪɚɬɢɪɟɨɡ; ɬɪɟɬɢɱɧɵɣ 
ɝɢɩɟɪɩɚɪɚɬɢɪɟɨɡ; ɬɢɪɟɨɬɨɤɫɢɤɨɡ; ɯɪɨɧɢɱɟɫɤɭɸ ɧɚɞɩɨɱɟɱ-
ɧɢɤɨɜɭɸ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ; ɮɟɨɯɪɨɦɨɰɢɬɨɦɭ; ɜɢɩɨɦɭ; ɡɚɛɨ-
ɥɟɜɚɧɢɹ ɫɢɫɬɟɦɵ ɤɪɨɜɢ (ɥɟɣɤɨɡ, ɥɢɦɮɨɦɭ, ɦɢɟɥɨɦɧɭɸ ɛɨ-
ɥɟɡɧɶ, ɥɢɦɮɨɝɪɚɧɭɥɟɦɚɬɨɡ); ɩɟɪɟɥɨɦɵ ɤɨɫɬɟɣ; ɞɥɢɬɟɥɶɧɭɸ 
ɧɟɩɨɞɜɢɠɧɨɫɬɶ; ɨɫɬɪɭɸ ɩɨɱɟɱɧɭɸ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ, ɝɪɚɧɭ-
ɥɟɦɚɬɨɡɧɵɟ ɡɚɛɨɥɟɜɚɧɢɹ [7] . ɋɩɟɰɢɚɥɢɫɬɚɦ, ɡɚɧɢɦɚɸɳɢɦɫɹ 
ɥɟɱɟɧɢɟɦ ɞɚɧɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ, ɫɥɟɞɭɟɬ ɩɨɦɧɢɬɶ ɨ ɧɟɨɛɯɨ-
ɞɢɦɨɫɬɢ ɢɫɤɥɸɱɟɧɢɹ ɭ ɬɚɤɢɯ ɩɚɰɢɟɧɬɨɜ ɉȽɉɌ, ɱɬɨ ɬɪɟɛɭɟɬ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɭɪɨɜɧɹ ɉɌȽ ɜ ɫɵɜɨɪɨɬɤɟ ɤɪɨɜɢ.

Ʌɟɱɟɧɢɟ.
ȼɵɛɨɪ ɬɚɤɬɢɤɢ ɥɟɱɟɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɧɚɥɢɱɢɹ ɢɥɢ ɨɬɫɭɬ-

ɫɬɜɢɹ ɚɞɟɧɨɦɵ Ɉɓɀ, ɨɬ ɫɬɟɩɟɧɢ ɜɵɪɚɠɟɧɧɨɫɬɢ ɝɢɩɟɪɤɚɥɶ-
ɰɢɟɦɢɢ ɢ ɬɹɠɟɫɬɢ ɢɦɟɸɳɢɯɫɹ ɩɪɨɹɜɥɟɧɢɣ ɢ ɨɫɥɨɠɧɟɧɢɣ 
ɉȽɉɌ. 

ɏɢɪɭɪɝɢɱɟɫɤɨɟ ɥɟɱɟɧɢɟ.
Ⱥɛɫɨɥɸɬɧɵɦ ɩɨɤɚɡɚɧɢɟɦ ɤ ɯɢɪɭɪɝɢɱɟɫɤɨɦɭ ɥɟɱɟɧɢɸ 

ɫɥɭɠɢɬ ɦɚɧɢɮɟɫɬɧɚɹ ɮɨɪɦɚ ɡɚɛɨɥɟɜɚɧɢɹ. Ɇɧɨɠɟɫɬɜɨ ɩɪɨ-
ɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɩɨɫɥɟ ɭɫɩɟɲɧɨɝɨ ɨɩɟ-
ɪɚɬɢɜɧɨɝɨ ɥɟɱɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɆɉɄ, ɨɫɨ-
ɛɟɧɧɨ ɜ ɬɪɚɛɟɤɭɥɹɪɧɵɯ ɨɬɞɟɥɚɯ, ɫɧɢɠɚɟɬɫɹ ɪɢɫɤ ɩɟɪɟɥɨɦɨɜ 
ɢ ɪɟɰɢɞɢɜɚ ɧɟɮɪɨɥɢɬɢɚɡɚ, ɭɥɭɱɲɚɟɬɫɹ ɨɛɳɟɟ ɫɚɦɨɱɭɜɫɬɜɢɟ 
ɩɚɰɢɟɧɬɨɜ ɢ ɩɨɜɵɲɚɟɬɫɹ ɢɯ ɤɚɱɟɫɬɜɨ ɠɢɡɧɢ. ɉɨ ɞɚɧɧɵɦ 
ɗɇɐ, ɩɨɫɥɟ ɪɚɞɢɤɚɥɶɧɨɝɨ ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ ɥɟɱɟɧɢɹ ɜ ɚɛɫɨ-
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ɥɸɬɧɨɦ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɭɥɭɱɲɚɟɬɫɹ ɤɚɱɟɫɬɜɨ ɠɢɡɧɢ 
ɩɚɰɢɟɧɬɨɜ, ɩɪɨɢɫɯɨɞɢɬ ɪɟɝɪɟɫɫ ɤɨɫɬɧɵɯ ɢ ɜɢɫɰɟɪɚɥɶɧɵɯ ɧɚ-
ɪɭɲɟɧɢɣ. ɑɟɪɟɡ 12 ɦɟɫɹɰɟɜ ɩɨɫɥɟ ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ ɥɟɱɟɧɢɹ 
ɧɚɛɥɸɞɚɥɫɹ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɡɧɚɱɢɦɵɣ ɩɪɢɪɨɫɬ ɆɉɄ ɜ ɩɨɹɫ-
ɧɢɱɧɨɦ ɨɬɞɟɥɟ ɩɨɡɜɨɧɨɱɧɢɤɚ ɧɚ 8,7% ɨɬ ɢɫɯɨɞɧɨɝɨ ɭɪɨɜɧɹ 
(ɪ<0,001), ɜ ɲɟɣɤɟ ɛɟɞɪɟɧɧɨɣ ɤɨɫɬɢ ɆɉɄ ɭɜɟɥɢɱɢɥɚɫɶ ɧɚ 
9,3% (ɪ<0,001), ɩɨ ɨɛɳɟɦɭ ɩɨɤɚɡɚɬɟɥɸ ɩɪɨɤɫɢɦɚɥɶɧɨɝɨ ɨɬ-
ɞɟɥɚ ɛɟɞɪɟɧɧɨɣ ɤɨɫɬɢ ɧɚ 10,9% (ɪ<0,001), ɜ ɫɪɟɞɧɟɣ ɬɪɟɬɢ 
ɥɭɱɟɜɨɣ ɤɨɫɬɢ ɧɚ 16,5% (ɪ=0,025), ɧɟɬ ɪɟɰɢɞɢɜɨɜ ɧɟɮɪɨɥɢ-
ɬɢɚɡɚ, ɫɧɢɡɢɥɨɫɶ ɤɨɥɢɱɟɫɬɜɨ ɩɚɰɢɟɧɬɨɜ ɫ ɩɪɨɹɜɥɟɧɢɹɦɢ ɯɪɨ-
ɧɢɱɟɫɤɨɣ ɩɨɱɟɱɧɨɣ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ, ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɛɵɥɨ 
ɨɛɨɫɬɪɟɧɢɣ ɹɡɜɟɧɧɨɣ ɛɨɥɟɡɧɢ ɠɟɥɭɞɤɚ ɢ 12-ɩɟɪɫɬɧɨɣ ɤɢɲɤɢ 
[2]. Ȼɟɡɭɫɥɨɜɧɨ, ɷɬɨ ɹɜɥɹɟɬɫɹ ɰɟɥɶɸ ɥɟɱɟɧɢɹ ɢɫɯɨɞɧɨ ɬɹɠɟ-
ɥɵɯ ɩɚɰɢɟɧɬɨɜ. Ɉɞɧɚɤɨ ɷɮɮɟɤɬ ɨɩɟɪɚɰɢɢ ɦɟɧɟɟ ɨɱɟɜɢɞɟɧ ɭ 
ɩɚɰɢɟɧɬɨɜ ɫ ɢɫɯɨɞɧɨ ɦɹɝɤɨɣ ɮɨɪɦɨɣ ɡɚɛɨɥɟɜɚɧɢɹ.

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɨɝɥɚɫɧɨ ɤɨɧɫɟɧɫɭɫɭ 2008 ɝ., ɩɪɢɧɹ-
ɬɨɝɨ ɧɚ ɪɚɛɨɱɟɦ ɫɨɜɟɳɚɧɢɢ ɩɨ ɉȽɉɌ ɜ ɋɒȺ [16], ɭ ɩɚɰɢɟɧ-
ɬɨɜ ɦɹɝɤɨɣ ɮɨɪɦɨɣ ɡɚɛɨɥɟɜɚɧɢɹ ɨɩɟɪɚɬɢɜɧɨɟ ɜɦɟɲɚɬɟɥɶɫɬɜɨ 
ɩɨɤɚɡɚɧɨ ɩɪɢ ɧɚɥɢɱɢɢ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ:

ɉɨɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɤɚɥɶɰɢɹ ɫɵɜɨɪɨɬɤɢ ɤɪɨɜɢ ɛɨɥɟɟ, 1. 
ɱɟɦ ɧɚ 0,25 ɦɦɨɥɶ/ɥ ɨɬ ɜɟɪɯɧɟɝɨ ɩɪɟɞɟɥɚ ɪɟɮɟɪɟɧɫɧɵɯ 
ɡɧɚɱɟɧɢɣ.
ȼɨɡɪɚɫɬ ɦɟɧɟɟ 50 ɥɟɬ.2. 
ɋɧɢɠɟɧɢɟ ɦɢɧɟɪɚɥɶɧɨɣ ɩɥɨɬɧɨɫɬɢ ɤɨɫɬɧɨɣ ɬɤɚɧɢ ɛɨ-3. 
ɥɟɟ -2,5Sd ɩɨ Ɍ-ɤɪɢɬɟɪɢɸ ɭ ɠɟɧɳɢɧ ɜ ɩɨɫɬɦɟɧɨɩɚɭɡɟ ɢ 
ɦɭɠɱɢɧ ɫɬɚɪɲɟ 50 ɥɟɬ. 
ɋɧɢɠɟɧɢɟ ɫɤɨɪɨɫɬɢ ɤɥɭɛɨɱɤɨɜɨɣ ɮɢɥɶɬɪɚɰɢɢ ɦɟɧɟɟ 60 4. 
ɦɥ/ɦɢɧ.
ɇɚɥɢɱɢɟ ɜɢɫɰɟɪɚɥɶɧɵɯ ɩɪɨɹɜɥɟɧɢɣ ɉȽɉɌ.5. 

ɏɢɪɭɪɝɢɱɟɫɤɨɟ ɥɟɱɟɧɢɟ ɉȽɉɌ ɷɮɮɟɤɬɢɜɧɨ ɜ 95-98% 
ɫɥɭɱɚɟɜ, ɩɪɢ ɷɬɨɦ ɨɫɥɨɠɧɟɧɢɹ ɜɨɡɧɢɤɚɸɬ ɜ 1-2% ɜɫɟɯ ɨɩɟɪɚ-
ɬɢɜɧɵɯ ɜɦɟɲɚɬɟɥɶɫɬɜ. Ʉ ɷɬɢɦ ɨɫɥɨɠɧɟɧɢɹɦ ɨɬɧɨɫɹɬ ɩɨɜɪɟɠ-
ɞɟɧɢɟ ɜɨɡɜɪɚɬɧɨɝɨ ɝɨɪɬɚɧɧɨɝɨ ɧɟɪɜɚ, ɪɟɰɢɞɢɜ ɡɚɛɨɥɟɜɚɧɢɹ, 
ɩɟɪɦɚɧɟɧɬɧɵɣ ɝɢɩɨɩɚɪɚɬɢɪɟɨɡ ɢ ɤɪɨɜɨɬɟɱɟɧɢɟ. ɋɦɟɪɬɧɨɫɬɶ 
ɩɪɢ ɯɢɪɭɪɝɢɱɟɫɤɨɦ ɥɟɱɟɧɢɢ ɉȽɉɌ ɱɪɟɡɜɵɱɚɣɧɨ ɦɚɥɚ [8]. 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɨɩɟɪɚɬɢɜɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɡɚɜɢɫɢɬ ɨɬ 
ɬɨɱɧɨɫɬɢ ɬɨɩɢɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɤɜɚɥɢɮɢɤɚɰɢɢ ɯɢɪɭɪɝɚ. 
Ɉɩɪɟɞɟɥɟɧɧɵɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɨɩɟɪɚɬɢɜ-
ɧɚɹ ɬɚɤɬɢɤɚ ɜ ɨɬɧɨɲɟɧɢɢ ɪɚɤɚ Ɉɓɀ. Ɋɚɤ Ɉɓɀ, ɤɚɤ ɩɪɚ-
ɜɢɥɨ, ɦɟɞɥɟɧɧɨ ɪɚɫɬɟɬ ɢ ɪɟɞɤɨ ɞɚɟɬ ɦɟɬɚɫɬɚɡɵ. ɉɪɢ ɩɨɥɧɨɦ 
ɭɞɚɥɟɧɢɢ ɠɟɥɟɡɵ ɛɟɡ ɩɨɜɪɟɠɞɟɧɢɹ ɤɚɩɫɭɥɵ ɩɪɨɝɧɨɡ ɛɥɚɝɨ-
ɩɪɢɹɬɧɵɣ. ȼ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɪɚɤ Ɉɓɀ ɛɨɥɟɟ ɚɝɪɟɫɫɢ-
ɜɟɧ, ɢ ɭɠɟ ɩɪɢ ɩɟɪɜɨɣ ɨɩɟɪɚɰɢɢ ɨɛɧɚɪɭɠɢɜɚɸɬ ɦɟɬɚɫɬɚɡɵ 
ɜ ɥɟɝɤɢɟ, ɩɟɱɟɧɶ ɢ ɤɨɫɬɢ. Ɋɚɤ Ɉɓɀ ɧɟɪɟɞɤɨ ɞɢɚɝɧɨɫɬɢɪɭɸɬ 
ɪɟɬɪɨɫɩɟɤɬɢɜɧɨ. ɉȽɉɌ, ɨɛɭɫɥɨɜɥɟɧɧɵɣ ɪɚɤɨɦ Ɉɓɀ, ɱɚɫɬɨ 
ɧɟɜɨɡɦɨɠɧɨ ɨɬɥɢɱɢɬɶ ɨɬ ɞɪɭɝɢɯ ɮɨɪɦ ɉȽɉɌ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ 
ɢɡɜɟɫɬɧɨ, ɱɬɨ ɪɚɤ Ɉɓɀ ɱɚɫɬɨ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɬɹɠɟɥɨɣ ɝɢ-
ɩɟɪɤɚɥɶɰɢɟɦɢɟɣ. ɉɨɷɬɨɦɭ ɩɪɢ ɭɪɨɜɧɟ ɤɚɥɶɰɢɹ ɜ ɤɪɨɜɢ ɛɨɥɟɟ 
3,5-3,7 ɦɦɨɥɶ/ɥ, ɯɢɪɭɪɝɭ ɧɚɞɨ ɛɵɬɶ ɨɫɨɛɟɧɧɨ ɜɧɢɦɚɬɟɥɶɧɵɦ, 
ɱɬɨɛɵ ɧɟ ɞɨɩɭɫɬɢɬɶ ɩɨɜɪɟɠɞɟɧɢɹ ɤɚɩɫɭɥɵ ɩɪɢ ɭɞɚɥɟɧɢɢ ɩɨ-
ɪɚɠɟɧɧɨɣ ɠɟɥɟɡɵ.

ȼ ɫɥɭɱɚɟ ɩɨɫɬɚɧɨɜɤɢ ɞɢɚɝɧɨɡɚ ɉȽɉɌ ɜɨ ɜɪɟɦɹ ɛɟɪɟɦɟɧ-
ɧɨɫɬɢ, ɩɚɪɚɬɢɪɟɨɢɞɷɤɬɨɦɢɹ ɞɨɩɭɫɬɢɦɚ ɜɨ II ɬɪɢɦɟɫɬɪɟ ɛɟ-
ɪɟɦɟɧɧɨɫɬɢ. Ɉɞɧɚɤɨ ɞɚɧɧɵɯ ɨ ɜɟɞɟɧɢɢ ɛɟɪɟɦɟɧɧɵɯ ɫ ɉȽɉɌ 
ɤɪɚɣɧɟ ɦɚɥɨ, ɢ ɜɨɩɪɨɫ ɨ ɬɚɤɬɢɤɟ ɥɟɱɟɧɢɹ ɬɪɟɛɭɟɬ ɞɚɥɶɧɟɣ-
ɲɟɝɨ ɢɡɭɱɟɧɢɹ. 

ɉɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɝɢɩɟɪɩɪɨɞɭɤɰɢɢ ɉɌȽ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ ɥɟɱɟɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɞɨɫɬɚɬɨɱɧɨ ɛɵɫɬɪɵɣ 
ɪɟɝɪɟɫɫ ɢɦɟɜɲɢɯɫɹ ɤɥɢɧɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ ɢ ɫɬɚɛɢɥɢɡɚɰɢɹ 
ɥɚɛɨɪɚɬɨɪɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ. Ⱦɨɫɬɚɬɨɱɧɨ ɱɚɫɬɨ ɜ ɩɨɫɥɟɨɩɟ-
ɪɚɰɢɨɧɧɨɦ ɩɟɪɢɨɞɟ ɜɨɡɧɢɤɚɟɬ ɝɢɩɨɤɚɥɶɰɢɟɦɢɹ ɜɫɥɟɞɫɬɜɢɟ 
ɪɚɡɜɢɬɢɹ ɫɢɧɞɪɨɦɚ «ɝɨɥɨɞɧɵɯ ɤɨɫɬɟɣ», ɱɬɨ ɬɪɟɛɭɟɬ ɩɪɢɦɟ-
ɧɟɧɢɹ ɩɪɟɩɚɪɚɬɨɜ ɚɤɬɢɜɧɵɯ ɦɟɬɚɛɨɥɢɬɨɜ ɜɢɬɚɦɢɧɚ d (ɚɥɶ-
ɮɚɤɚɥɶɰɢɞɨɥ, ɤɚɥɶɰɢɬɪɢɨɥ) ɢ ɤɚɥɶɰɢɹ (1500-3000 ɦɝ ɜ ɫɭɬɤɢ 
ɢ ɛɨɥɟɟ). ɉɪɢɱɢɧɨɣ ɫɬɨɥɶ ɪɟɡɤɨɝɨ ɢɡɦɟɧɟɧɢɹ ɮɨɫɮɨɪɧɨ-
ɤɚɥɶɰɢɟɜɨɝɨ ɨɛɦɟɧɚ ɫɥɭɠɢɬ ɥɢɤɜɢɞɚɰɢɹ ɫɬɢɦɭɥɢɪɭɸɳɟɝɨ 
ɞɟɣɫɬɜɢɹ ɉɌȽ ɧɚ ɩɪɨɰɟɫɫɵ ɪɟɡɨɪɛɰɢɢ ɤɨɫɬɢ ɫ ɫɨɯɪɚɧɟɧɢɟɦ 
ɤɨɦɩɟɧɫɚɬɨɪɧɨ ɩɨɜɵɲɟɧɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɤɨɫɬɟɨɛɪɚɡɨɜɚɧɢɹ. 
Ʉɥɢɧɢɱɟɫɤɢ ɫɢɧɞɪɨɦ «ɝɨɥɨɞɧɵɯ ɤɨɫɬɟɣ» ɩɪɨɹɜɥɹɟɬɫɹ ɩɚ-

ɪɟɫɬɟɡɢɹɦɢ, ɫɭɞɨɪɨɝɚɦɢ ɦɵɲɰ, ɛɨɥɹɦɢ ɜ ɤɨɫɬɹɯ ɪɚɡɥɢɱɧɨɣ 
ɢɧɬɟɧɫɢɜɧɨɫɬɢ.

Ɍɚɤɠɟ, ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɜ 2% ɫɥɭɱɚɟɜ (ɩɨ ɞɚɧɧɵɦ ɗɇɐ 
ɢ ɦɟɠɞɭɧɚɪɨɞɧɵɦ ɞɚɧɧɵɦ) ɜ ɩɟɪɜɵɟ 2 ɫɭɬɨɤ ɩɨɫɥɟ ɨɩɟɪɚ-
ɰɢɢ ɜɨɡɧɢɤɚɸɬ ɩɪɢɫɬɭɩɵ ɩɫɟɜɞɨɩɨɞɚɝɪɢɱɟɫɤɨɝɨ ɚɪɬɪɢɬɚ [6], 
ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɜɵɯɨɞɨɦ ɤɪɢɫɬɚɥɥɨɜ ɩɢɪɨɮɨɫɮɚɬɚ ɤɚɥɶɰɢɹ 
ɜ ɫɢɧɨɜɢɚɥɶɧɭɸ ɠɢɞɤɨɫɬɶ ɢ ɪɚɡɜɢɬɢɟɦ ɜɨɫɩɚɥɢɬɟɥɶɧɨɣ 
ɪɟɚɤɰɢɢ.

Ʉɨɧɫɟɪɜɚɬɢɜɧɨɟ ɥɟɱɟɧɢɟ.
Ʉɨɧɫɟɪɜɚɬɢɜɧɨɟ ɥɟɱɟɧɢɟ ɉȽɉɌ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɧɚ-

ɩɪɚɜɥɟɧɨ ɧɚ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɩɟɪɟɥɨɦɨɜ ɬɪɭɛɱɚɬɵɯ ɤɨɫɬɟɣ 
ɢ ɩɨɡɜɨɧɨɱɧɢɤɚ, ɩɪɨɮɢɥɚɤɬɢɤɭ ɨɛɪɚɡɨɜɚɧɢɹ ɤɨɧɤɪɟɦɟɧɬɨɜ ɜ 
ɩɨɱɤɚɯ ɢ ɝɢɩɟɪɤɚɥɶɰɢɟɦɢɱɟɫɤɢɯ ɤɪɢɡɨɜ. ɇɢ ɨɞɢɧ ɢɡ ɢɡɜɟɫɬ-
ɧɵɯ ɩɪɟɩɚɪɚɬɨɜ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɧɟ ɩɨɡɜɨɥɹɟɬ ɢɡɥɟɱɢɬɶ 
ɉȽɉɌ. Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɆɉɄ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɟɣ ɮɚɪ-
ɦɚɤɨɥɨɝɢɱɟɫɤɨɣ ɝɪɭɩɩɨɣ ɹɜɥɹɸɬɫɹ ɛɢɫɮɨɫɮɨɧɚɬɵ, ɤɨɬɨɪɵɟ 
ɭɠɟ ɯɨɪɨɲɨ ɡɚɪɟɤɨɦɟɧɞɨɜɚɥɢ ɫɟɛɹ ɩɪɢ ɥɟɱɟɧɢɢ ɩɨɫɬɦɟɧɨɩɚ-
ɭɡɚɥɶɧɨɝɨ ɨɫɬɟɨɩɨɪɨɡɚ ɢ ɜ ɫɧɢɠɟɧɢɢ ɪɢɫɤɚ ɩɟɪɟɥɨɦɨɜ. [15, 
18, 20]. ȼɫɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɩɨɫɜɹɳɟɧɧɵɟ ɩɪɢɦɟɧɟɧɢɸ ɛɢɫ-
ɮɨɫɮɨɧɚɬɨɜ ɩɪɢ ɉȽɉɌ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨ-
ɜɚɧɢɹ, ɩɪɨɜɨɞɢɦɨɝɨ ɜ ɗɇɐ, ɞɟɦɨɧɫɬɪɢɪɭɸɬ ɧɨɪɦɚɥɢɡɚɰɢɸ 
ɭɪɨɜɧɹ ɦɚɪɤɟɪɨɜ ɤɨɫɬɧɨɝɨ ɨɛɦɟɧɚ, ɩɪɢɱɟɦ ɛɵɫɬɪɟɟ ɢ ɜ ɛɨɥɶ-
ɲɟɣ ɫɬɟɩɟɧɢ ɤɨɫɬɧɨɣ ɪɟɡɨɪɛɰɢɢ, ɱɟɦ ɤɨɫɬɟɨɨɛɪɚɡɨɜɚɧɢɹ. ȼ 
ɪɟɡɭɥɶɬɚɬɟ ɩɪɢɦɟɧɟɧɢɹ ɛɢɫɮɨɫɮɨɧɚɬɨɜ ɩɪɨɢɫɯɨɞɢɬ ɜɵɪɚɜ-
ɧɢɜɚɧɢɟ ɢɫɯɨɞɧɨ ɫɦɟɳɟɧɧɨɝɨ ɪɚɜɧɨɜɟɫɢɹ ɤɨɫɬɧɨɝɨ ɪɟɦɨɞɟ-
ɥɢɪɨɜɚɧɢɹ, ɱɬɨ ɛɥɚɝɨɩɪɢɹɬɫɬɜɭɟɬ ɧɚɛɨɪɭ ɆɉɄ [15, 18]. 

Ɂɚɦɟɫɬɢɬɟɥɶɧɭɸ ɝɨɪɦɨɧɚɥɶɧɭɸ ɬɟɪɚɩɢɸ (ɁȽɌ) ɩɪɟɩɚɪɚ-
ɬɚɦɢ ɷɫɬɪɨɝɟɧɨɜ ɬɚɤɠɟ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɩɨɞɞɟɪɠɚ-
ɧɢɹ ɆɉɄ ɭ ɠɟɧɳɢɧ ɜ ɩɨɫɬɦɟɧɨɩɚɭɡɟ, ɫɬɪɚɞɚɸɳɢɯ ɉȽɉɌ. 
ȼ ɪɹɞɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɪɚɡɥɢɱɢɹ ɜ ɆɉɄ ɭ 
ɝɪɭɩɩ ɩɨɥɭɱɚɸɳɢɯ ɁȽɌ ɢ ɩɨɥɭɱɚɸɳɢɯ ɩɥɚɰɟɛɨ ɫɨɫɬɚɜɢɥɚ 
3-8% ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɨɬɞɟɥɨɜ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɩɪɢɟɦ ɁȽɌ 
ɩɪɢ ɉȽɉɌ ɧɟ ɨɤɚɡɵɜɚɟɬ ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɜɥɢɹɧɢɹ ɧɚ ɭɪɨɜɧɢ 
ɫɵɜɨɪɨɬɨɱɧɨɝɨ ɋɚ ɢ ɉɌȽ. ɇɟɫɦɨɬɪɹ ɧɚ ɞɨɤɚɡɚɧɧɭɸ ɷɮɮɟɤ-
ɬɢɜɧɨɫɬɶ ɜ ɩɨɞɞɟɪɠɚɧɢɢ ɢ ɭɜɟɥɢɱɟɧɢɢ ɆɉɄ ɩɪɢɟɦ ɁȽɌ ɫɨ-
ɩɪɹɠɟɧ ɫ ɩɨɜɵɲɟɧɧɵɦ ɪɢɫɤɨɦ ɬɚɤɢɯ ɫɟɪɶɟɡɧɵɯ ɫɨɫɬɨɹɧɢɣ 
ɤɚɤ ɪɚɤ ɝɪɭɞɢ ɢ ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɵɟ ɡɚɛɨɥɟɜɚɧɢɹ. Ʉɪɨɦɟ 
ɬɨɝɨ, ɨɤɚɡɚɥɨɫɶ, ɱɬɨ ɩɪɢ ɞɥɢɬɟɥɶɧɨɦ ɩɪɢɟɦɟ ɩɪɢɜɟɪɠɟɧ-
ɧɨɫɬɶ ɩɚɰɢɟɧɬɨɜ ɬɟɪɚɩɢɢ ɞɨɫɬɚɬɨɱɧɨ ɧɢɡɤɚ [13]. 

ɉɪɢ ɉȽɉɌ ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɟɥɟɤɬɢɜɧɵɟ 
ɦɨɞɭɥɹɬɨɪɵ ɷɫɬɪɨɝɟɧɨɜɵɯ ɪɟɰɟɩɬɨɪɨɜ, ɜ ɱɚɫɬɧɨɫɬɢ, ɪɚɥɨɤ-
ɫɢɮɟɧ. ȼ ɤɥɢɧɢɱɟɫɤɢɯ ɢɫɩɵɬɚɧɢɹɯ ɨɧ ɩɨɤɚɡɚɥ ɩɪɢɦɟɪɧɨ 
ɫɯɨɠɭɸ ɫ ɁȽɌ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɩɪɢɜɨɞɢɥ ɤ ɭɦɟɪɟɧɧɨɦɭ 
ɫɧɢɠɟɧɢɸ ɤɚɥɶɰɟɦɢɢ.

ɉɪɢɧɰɢɩɢɚɥɶɧɨ ɧɨɜɵɦ ɩɪɟɩɚɪɚɬɨɦ, ɢɫɩɨɥɶɡɭɟɦɨɦ ɭ ɩɚ-
ɰɢɟɧɬɨɜ ɫ ɩɟɪɜɢɱɧɵɦ ɢ ɜɬɨɪɢɱɧɵɦ ɝɢɩɟɪɩɚɪɚɬɢɪɟɨɡɨɦ, ɫɬɚɥ 
ɦɨɞɭɥɹɬɨɪ ɤɚɥɶɰɢɣ-ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɪɟɰɟɩɬɨɪɚ ɰɢɧɚɤɚɥɶɰɟɬ 
[19, 21]. ȼɵɡɵɜɚɟɦɨɟ ɢɦ ɩɨɜɵɲɟɧɢɟ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɪɟ-
ɰɟɩɬɨɪɚ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɭɪɨɜɧɹ ɉɌȽ ɢ ɤɚɥɶɰɢɟɦɢɢ. 
ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɰɢɧɚɤɚɥɶɰɟɬɚ ɩɪɨɢɫɯɨɞɢɬ ɛɵɫɬɪɨɟ (ɜ ɬɟɱɟ-
ɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɦɢɧɭɬ) ɢ ɫɭɳɟɫɬɜɟɧɧɨɟ (ɛɨɥɟɟ 50%) ɫɧɢɠɟ-
ɧɢɟ ɭɪɨɜɧɹ ɰɢɪɤɭɥɢɪɭɸɳɟɝɨ ɉɌȽ, ɤɨɬɨɪɨɟ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ 
ɱɟɪɟɡ ɧɟɫɤɨɥɶɤɨ ɱɚɫɨɜ ɫɧɢɠɟɧɢɟɦ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɚɥɶɰɢɹ ɜ 
ɫɵɜɨɪɨɬɤɟ, ɨɫɨɛɟɧɧɨ ɩɪɢ ɢɯ ɩɪɢɦɟɧɟɧɢɢ ɜ ɜɵɫɨɤɢɯ ɞɨɡɚɯ 
(120-180 ɦɝ ɜ ɫɭɬɤɢ). ɉɪɢ ɩɪɢɟɦɟ ɰɢɧɚɤɚɥɶɰɟɬɚ (ɦɢɦɩɚɪɵ) 
ɭ ɩɚɰɢɟɧɬɨɜ ɫ ɉȽɉɌ ɧɟ ɩɪɨɢɫɯɨɞɢɬ ɢɡɦɟɧɟɧɢɹ ɆɉɄ, ɢ ɧɟ 
ɜɨɡɧɢɤɚɸɬ ɡɧɚɱɢɦɵɟ ɩɨɛɨɱɧɵɟ ɷɮɮɟɤɬɵ ɫɨ ɫɬɨɪɨɧɵ ɞɪɭɝɢɯ 
ɨɪɝɚɧɨɜ ɢ ɫɢɫɬɟɦ, ɧɨ ɧɚɛɥɸɞɚɟɬɫɹ ɡɧɚɱɢɦɨɟ ɢ ɭɫɬɨɣɱɢɜɨɟ 
ɫɧɢɠɟɧɢɟ ɉɌȽ ɢ ɭɪɨɜɧɹ ɤɚɥɶɰɢɹ ɜ ɤɪɨɜɢ [19]. ɉɪɟɩɚɪɚɬ 
ɩɪɟɠɞɟ ɜɫɟɝɨ ɩɨɤɚɡɚɧ ɤ ɩɪɢɦɟɧɟɧɢɸ ɭ ɩɚɰɢɟɧɬɨɜ ɫ ɩɪɨɬɢ-
ɜɨɩɨɤɚɡɚɧɢɹɦɢ ɤ ɯɢɪɭɪɝɢɱɟɫɤɨɦɭ ɥɟɱɟɧɢɸ ɢ/ɢɥɢ ɧɚɪɤɨɡɭ, 
ɩɪɢ ɪɟɰɢɞɢɜɚɯ ɉȽɉɌ, ɤɚɬɟɝɨɪɢɱɟɫɤɨɦ ɨɬɤɚɡɟ ɩɚɰɢɟɧɬɚ ɨɬ 
ɨɩɟɪɚɰɢɢ. Ȼɨɥɟɟ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɩɨɤɚɡɚɧɢɣ ɩɪɢ ɜɬɨɪɢɱɧɨɦ 
ɝɢɩɟɪɩɚɪɚɬɢɪɟɨɡɟ, ɨɛɭɫɥɨɜɥɟɧɧɵɦ ɬɟɪɦɢɧɚɥɶɧɨɣ ɫɬɚɞɢɟɣ 
ɏɉɇ ɭ ɥɢɰ ɧɚ ɞɢɚɥɢɡɟ.

げんとずùぶぎぞごぎ
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɱɢɬɵɜɚɹ ɜɵɫɨɤɭɸ ɦɟɞɢɰɢɧɫɤɭɸ ɢ ɷɤɨ-

ɧɨɦɢɱɟɫɤɭɸ ɡɧɚɱɢɦɨɫɬɶ, ɢɡɭɱɟɧɢɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ, 
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ɷɬɢɨɥɨɝɢɢ, ɩɚɬɨɝɟɧɟɡɚ ɢ ɤɥɢɧɢɱɟɫɤɨɣ ɤɚɪɬɢɧɵ ɩɟɪɜɢɱɧɨɝɨ 
ɝɢɩɟɪɩɚɪɚɬɢɪɟɨɡɚ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦ ɜɨɩɪɨɫɨɦ Ɋɨɫɫɢɣ-
ɫɤɨɣ ɷɧɞɨɤɪɢɧɨɥɨɝɢɢ. Ɋɚɡɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɨɜ ɞɢɚɝɧɨɫɬɢ-
ɤɢ ɢ ɥɟɱɟɧɢɹ ɩɚɰɢɟɧɬɨɜ ɫ ɪɚɡɥɢɱɧɵɦɢ ɮɨɪɦɚɦɢ ɩɨɡɜɨɥɢɬ 
ɨɩɪɟɞɟɥɢɬɶ ɨɛɴɟɦɵ ɧɟɨɛɯɨɞɢɦɨɣ ɢ ɧɚɢɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɨɣ 
ɜɵɫɨɤɨɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ, ɨɰɟɧɢɬɶ 
ɤɚɱɟɫɬɜɨ ɢ ɚɞɟɤɜɚɬɧɨɫɬɶ ɩɪɨɜɨɞɢɦɨɝɨ ɥɟɱɟɧɢɹ.

Ⱦɨ ɧɚɫɬɨɹɳɟɝɨ ɦɨɦɟɧɬɚ ɧɟ ɨɩɪɟɞɟɥɟɧɵ ɩɪɢɱɢɧɵ «ɦɹɝ-
ɤɢɯ» ɮɨɪɦ ɩɟɪɜɢɱɧɨɝɨ ɝɢɩɟɪɩɚɪɚɬɢɪɟɨɡɚ — ɹɜɥɹɸɬɫɹ ɥɢ 
ɨɧɢ ɧɚɱɚɥɨɦ ɢɥɢ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɮɨɪɦɨɣ ɡɚɛɨɥɟɜɚɧɢɹ. 
Ɋɹɞ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɢ-
ɬɟɥɶɧɨɝɨ (ɩɨɠɢɡɧɟɧɧɨɝɨ) ɞɨɛɪɨɤɚɱɟɫɬɜɟɧɧɨɝɨ ɢɯ ɬɟɱɟɧɢɹ 
ɭ ɛɨɥɶɲɟɣ ɱɚɫɬɢ ɩɚɰɢɟɧɬɨɜ, ɧɨ ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɨɝɪɟɫɫɢɪɨ-
ɜɚɧɢɹ, ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɹɞɚ ɚɜɬɨɪɨɜ, ɦɨɠɟɬ ɫɨɫɬɚɜɥɹɬɶ ɨɬ 
23 ɞɨ 62% ɜ ɬɟɱɟɧɢɟ 10 ɥɟɬ. Ⱦɨ ɧɚɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ ɧɟ ɜɵ-
ɹɜɥɟɧɨ ɧɢ ɨɞɧɨɝɨ ɧɚɞɟɠɧɨɝɨ ɩɪɟɞɢɤɬɨɪɚ ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɹ 
ɡɚɛɨɥɟɜɚɧɢɹ [8]. 

ȼɨɩɪɨɫ ɩɨɞɛɨɪɚ ɚɞɟɤɜɚɬɧɨɝɨ ɥɟɱɟɧɢɹ ɞɥɹ ɩɚɰɢɟɧɬɨɜ ɫ 
ɦɹɝɤɢɦɢ ɮɨɪɦɚɦɢ ɩɟɪɜɢɱɧɨɝɨ ɝɢɩɟɪɩɚɪɚɬɢɪɟɨɡɚ ɢ ɜɵɛɨɪɚ 
ɦɟɠɞɭ ɨɩɟɪɚɬɢɜɧɵɦ ɜɦɟɲɚɬɟɥɶɫɬɜɨɦ ɢ ɤɨɧɫɟɪɜɚɬɢɜɧɵɦ 
ɜɟɞɟɧɢɟɦ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɚɤɬɭɚɥɶɧɨɫɬɶ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɯ ɜ 
ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɗɇɐ ɩɨɞɪɨɛɧɵɯ ɚɥɝɨɪɢɬɦɨɜ ɨɛɫɥɟɞɨ-
ɜɚɧɢɹ ɢ ɥɟɱɟɧɢɹ ɩɚɰɢɟɧɬɨɜ ɫ ɉȽɉɌ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɹɞɚ 
ɢɫɫɥɟɞɨɜɚɧɢɣ, ɪɢɫɤ ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɣ ɫɦɟɪɬɢ ɢ ɢɧɜɚɥɢ-
ɞɢɡɚɰɢɢ ɫɪɟɞɢ ɷɬɨɣ ɤɚɬɟɝɨɪɢɢ ɛɨɥɶɧɵɯ ɜɵɲɟ ɩɨɩɭɥɹɰɢ-
ɨɧɧɨɝɨ. ɉɪɢɱɢɧɨɣ ɷɬɨɝɨ ɦɨɝɭɬ ɛɵɬɶ ɤɚɤ ɭɠɟ ɢɡɜɟɫɬɧɵɟ 
ɧɚɪɭɲɟɧɢɹ ɮɭɧɤɰɢɢ ɩɨɱɟɤ, ɋɋɋ, ɜɵɫɨɤɢɣ ɪɢɫɤ ɪɚɡɜɢɬɢɹ 
ɧɢɡɤɨɬɪɚɜɦɚɬɢɱɧɵɯ ɩɟɪɟɥɨɦɨɜ, ɬɚɤ ɢ ɪɚɡɜɢɬɢɟ ɞɪɭɝɢɯ ɡɚ-
ɛɨɥɟɜɚɧɢɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɨɡɦɨɠɧɵɯ ɦɟɬɚɛɨɥɢɱɟɫɤɢɯ ɧɚɪɭ-
ɲɟɧɢɣ. ɉɪɢ ɷɬɨɦ ɨɱɟɧɶ ɜɚɠɧɵɦ ɹɜɥɹɟɬɫɹ ɜɨɩɪɨɫ ɡɚɜɢɫɢɦɨ-
ɫɬɢ ɜɨɡɦɨɠɧɵɯ ɧɚɪɭɲɟɧɢɣ ɨɬ ɫɬɟɩɟɧɢ ɬɹɠɟɫɬɢ ɩɟɪɜɢɱɧɨɝɨ 
ɝɢɩɟɪɩɚɪɚɬɢɪɟɨɡɚ. 

SUMMARY
Primary hyperparathyroidism (PHPT) is a common endo-

crine disorder that affects bones, urinary tract, cardiovascular 
system, gastrointestinal tract, and another organs and tissues. 
The most cases of PHPT are mild forms and those patients have 
nonspeciic symptoms, which require careful diagnostic consid-
erations and choice of treatment. 

There is not enough data about prevalence of PHPT, espe-
cially it’s mild forms, in Russian Federation, and future epide-
miological research needs to be done.

Present literature review includes information about etiol-
ogy, pathogenesis, clinical indings, diagnostic and differential 
diagnostic, indication for surgery and medical treatment of 
PHPT. The review is based on data of studies from the different 
countries and few studies from Endocrine science center. 

Key words. Primary hyperparathyroidism, epidemiology, 
clinical indings, indications for surgery, medical treatment.
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