
6

ОРИгИНАльНыЕ СтАтьИ № 1/2010 ОстеОпОрОз и ОстеОпатии

ɐȿɅɖ ɂɋɋɅȿȾɈȼȺɇɂə
 Ɉɰɟɧɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɢɦɟɧɟ-
ɧɢɹ ɚɥɟɧɞɪɨɧɚɬɚ ɭ ɩɚɰɢɟɧɬɨɤ ɫ ɉȽɉɌ, ɨɫɥɨɠɧɟɧ-
ɧɵɦ ɨɫɬɟɨɩɨɪɨɡɨɦ

ɉɪɨɜɟɞɟɧɨ ɨɬɤɪɵɬɨɟ ɫɪɚɜɧɢɬɟɥɶɧɨɟ ɢɫɫɥɟɞɨ-
ɜɚɧɢɟ ɜ ɩɚɪɚɥɥɟɥɶɧɵɯ ɝɪɭɩɩɚɯ

ɆȺɌȿɊɂȺɅɕ ɂ ɆȿɌɈȾɕ ɂɋɋɅȿȾɈ-
ȼȺɇɂə

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɩɚɰɢɟɧɬɤɢ ɜ ɩɨɫɬɦɟɧɨ-
ɩɚɭɡɟ, ɨɛɪɚɬɢɜɲɢɟɫɹ ɡɚ ɤɨɧɫɭɥɶɬɚɰɢɟɣ ɩɨ ɩɨɜɨɞɭ ɉȽɉɌ ɜ 
ɎȽɍ ɗɇɐ Ɋɨɫɦɟɞɬɟɯɧɨɥɨɝɢɣ ɜ ɩɟɪɢɨɞ ɫ ɹɧɜɚɪɹ 2006 ɝɨɞɚ 
ɩɨ ɹɧɜɚɪɶ 2008. 

Ʉɪɢɬɟɪɢɟɦ ɭɫɬɚɧɨɜɥɟɧɢɹ ɞɢɚɝɧɨɡɚ ɉȽɉɌ ɹɜɥɹɥɢɫɶ: 
ɩɨɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɢɧɬɚɤɬɧɨɝɨ ɩɚɪɚɬɝɨɪɦɨɧɚ (ɉɌȽ) ɜ ɫɨ-
ɱɟɬɚɧɢɢ ɫ ɩɨɜɵɲɟɧɧɵɦ ɭɪɨɜɧɟɦ ɨɛɳɟɝɨ ɤɚɥɶɰɢɹ (ɋɚɨɛɳ) ɢ/
ɢɥɢ ɢɨɧɢɡɢɪɨɜɚɧɧɨɝɨ ɤɚɥɶɰɢɹ (ɋɚ2+), ɢɡɦɟɪɟɧɧɵɯ ɧɟ ɦɟɧɟɟ 
ɞɜɭɯ ɪɚɡ; ɧɚɥɢɱɢɟ ɨɛɪɚɡɨɜɚɧɢɹ ɨɤɨɥɨɳɢɬɨɜɢɞɧɨɣ ɠɟɥɟɡɵ 
(Ɉɓɀ), ɜɵɹɜɥɟɧɧɨɝɨ ɩɪɢ ɩɨɦɨɳɢ ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ ɢɫɫɥɟɞɨ-
ɜɚɧɢɹ, ɫɰɢɧɬɢɝɪɚɮɢɢ ɫ ɬɟɯɧɟɬɪɢɥɨɦ ɢɥɢ ɦɭɥɶɬɢɫɩɢɪɚɥɶɧɨɣ 
ɤɨɦɩɶɸɬɟɪɧɨɣ ɬɨɦɨɝɪɚɮɢɢ. 

Ʉɪɢɬɟɪɢɢ ɜɤɥɸɱɟɧɢɹ ɜ ɢɫɫɥɟɞɨɜɚɧɢɟ: ɩɚɰɢɟɧɬɤɢ ɜ 
ɦɟɧɨɩɚɭɡɟ (ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɣ ɢɥɢ ɯɢɪɭɪɝɢɱɟɫɤɨɣ) ɫ ɭɫɬɚ-
ɧɨɜɥɟɧɧɵɦ ɞɢɚɝɧɨɡɨɦ ɉȽɉɌ.  Ʉɪɢɬɟɪɢɢ ɢɫɤɥɸɱɟɧɢɹ ɢɡ 
ɢɫɫɥɟɞɨɜɚɧɢɹ: ɜɬɨɪɢɱɧɵɣ ɢ ɬɪɟɬɢɱɧɵɣ ɝɢɩɟɪɩɚɪɚɬɢɪɟɨɡ ɧɚ 
ɮɨɧɟ ɩɟɪɜɢɱɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ ɩɨɱɟɤ, ɠɟɥɭɞɨɱɧɨ-ɤɢɲɟɱɧɨɝɨ 
ɬɪɚɤɬɚ, ɨɫɬɟɨɦɚɥɹɰɢɢ, ɬɟɪɚɩɢɢ ɩɪɨɬɢɜɨɫɭɞɨɪɨɠɧɵɦɢ ɩɪɟ-
ɩɚɪɚɬɚɦɢ, ɬɢɚɡɢɞɧɵɦɢ ɞɢɭɪɟɬɢɤɚɦɢ, ɩɪɟɩɚɪɚɬɚɦɢ ɥɢɬɢɹ. 
ɋɢɧɞɪɨɦ Ɇɗɇ I ɢ II ɬɢɩɚ. ɇɚɥɢɱɢɟ ɬɹɠɟɥɵɯ ɫɨɦɚɬɢɱɟɫɤɢɯ 
ɡɚɛɨɥɟɜɚɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɉȽɉɌ, ɫɨɩɪɨɜɨɠɞɚɸɳɟɝɨɫɹ ɯɪɨɧɢ-
ɱɟɫɤɨɣ ɩɨɱɟɱɧɨɣ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶɸ ɫɨ ɫɧɢɠɟɧɢɟɦ ɫɤɨɪɨɫɬɢ 
ɤɥɭɛɨɱɤɨɜɨɣ ɮɢɥɶɬɪɚɰɢɢ (ɋɄɎ) ɦɟɧɟɟ 50 ɦɥ/ɦɢɧ. ɉɪɢɟɦ 

ɊȿɁɍɅɖɌȺɌɕ ɌȿɊȺɉɂɂ ȺɅȿɇȾɊɈɇȺɌɈɆ  
ɂ ɉɊȿȾɂɄɌɈɊɕ ȿȽɈ ɗɎɎȿɄɌɂȼɇɈɋɌɂ ɍ ɉȺɐɂȿɇɌɈɄ  
ɋ ɉȿɊȼɂɑɇɕɆ ȽɂɉȿɊɉȺɊȺɌɂɊȿɈɁɈɆ (ɉȽɉɌ) ȼ ɉɈɋɌɆȿɇɈɉȺɍɁȿ

ɉɟɪɜɢɱɧɵɣ ɝɢɩɟɪɩɚɪɚɬɢɪɟɨɡ (ɉȽɉɌ) — ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɟ ɡɚɛɨɥɟɜɚɧɢɟ, ɱɚɫɬɨ ɚɫɫɨɰɢɢɪɨɜɚɧɧɨɟ ɫɨ ɫɧɢɠɟɧɢɟɦ ɆɉɄ 
ɢ ɨɫɬɟɨɩɨɪɨɡɨɦ. ȼ ɨɬɫɭɬɫɬɜɢɟ ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ ɥɟɱɟɧɢɹ ɤɨɪɪɟɤɰɢɹ ɩɨɪɚɠɟɧɢɹ ɤɨɫɬɟɣ ɫɬɚɧɨɜɢɬɫɹ ɨɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ 
ɥɟɱɟɧɢɹ. ɐɟɥɶɸ ɧɚɫɬɨɹɳɟɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɨ ɨɰɟɧɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɚɥɟɧɞɪɨɧɚɬɚ ɭ 
ɩɚɰɢɟɧɬɨɤ ɫ ɉȽɉɌ, ɨɫɥɨɠɧɟɧɧɵɦ ɨɫɬɟɨɩɨɪɨɡɨɦ. ȼ ɢɫɫɥɟɞɨɜɚɧɢɟ ɜɤɥɸɱɚɥɢ ɠɟɧɳɢɧ ɜ ɩɨɫɬɦɟɧɨɩɚɭɡɟ, ɫɬɪɚɞɚɸɳɢɯ 
ɉȽɉɌ, ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɤɪɢɬɟɪɢɹɦ ɞɥɹ ɨɩɟɪɚɬɢɜɧɨɝɨ ɥɟɱɟɧɢɹ ɢɥɢ ɤɨɬɨɪɵɦ ɨɧɨ ɧɟ ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ ɜ ɫɢɥɭ ɪɚɡ-
ɥɢɱɧɵɯ ɩɪɢɱɢɧ.  55 ɩɚɰɢɟɧɬɨɤ ɫ ɨɫɬɟɨɩɨɪɨɡɨɦ ɢɥɢ ɨɫɬɟɨɩɟɧɢɟɣ ɩɨɥɭɱɚɥɢ ɚɥɟɧɞɪɨɧɚɬ 70 ɦɝ 1 ɪɚɡ ɜ ɧɟɞɟɥɸ, 43 ɩɚɰɢ-
ɟɧɬɤɢ ɛɟɡ ɨɫɬɟɨɩɨɪɨɡɚ ɢɥɢ ɧɟ ɢɦɟɸɳɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɥɭɱɚɬɶ ɚɥɟɧɞɪɨɧɚɬ ɨɫɬɚɜɥɟɧɵ ɩɨɞ ɧɚɛɥɸɞɟɧɢɟ. Ɋɟɡɭɥɶɬɚɬɵ: 
ɜ ɝɪɭɩɩɟ ɚɥɟɧɞɪɨɧɚɬɚ ɡɚ 2 ɝɨɞɚ ɜɵɹɜɥɟɧ ɞɨɫɬɨɜɟɪɧɵɣ ɩɪɢɪɨɫɬ ɆɉɄ ɜ L2-L4 +4,0±4,2%, Neck +2,2±4,4%, TH +2,3±4,5%.  
ȼ ɝɪɭɩɩɟ ɧɚɛɥɸɞɟɧɢɹ ɜɵɹɜɥɟɧɨ ɞɨɫɬɨɜɟɪɧɨɟ ɫɧɢɠɟɧɢɟ ɆɉɄ ɜ L2-L4 -4,2±4,0%, TH -3,5±3,8%, R33% -4,0±6,5%. ɋɬɚɬɢ-
ɫɬɢɱɟɫɤɢ ɞɨɫɬɨɜɟɪɧɵɟ ɪɚɡɥɢɱɢɹ ɦɟɠɞɭ ɝɪɭɩɩɚɦɢ ɜɵɹɜɥɟɧɵ ɜ ɨɬɞɟɥɚɯ L2-L4 (p=0,00004), Neck (ɪ=0,005), TH (ɪ=0,001), 
R33% (p=0,006).

ɉɪɢɟɦ ɚɥɟɧɞɪɨɧɚɬɚ ɫɨɩɪɨɜɨɠɞɚɥɫɹ ɫɧɢɠɟɧɢɟɦ Cɚɨɛɳ (ɡɚ 1 ɝɨɞ -4,3±5,4%, ɪ=0,00005, ɡɚ 2 ɝɨɞɚ -2,7±6,4%, ɪ=0,04) ɢ 
ɋɚɫɭɬ (ɫ  8,5  ɦɦɨɥɶ/ɫɭɬ ɞɨ 6,3  ɦɨɥɶ/ɫɭɬ ɡɚ 1 ɝɨɞ, ɪ=0,007) ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɞɢɧɚɦɢɤɢ ɉɌȽ, ɚ ɬɚɤɠɟ ɫɧɢɠɟɧɢɟɦ ɭɪɨɜɧɹ 
ɋɌɯ ɧɚ  66%  ɡɚ 1 ɝɨɞ ɢ ɧɚ 60% ɡɚ 2 ɝɨɞɚ ɢ ɈɄ ɧɚ 39%  ɢ ɧɚ 27%, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɪ<0,01. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɫ ɷɬɢɦ, ɜ ɝɪɭɩɩɟ 
ɧɚɛɥɸɞɟɧɢɹ ɞɨɫɬɨɜɟɪɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɭɪɨɜɧɹ ɤɚɥɶɰɢɟɦɢɢ ɢ ɉɌȽ ɧɟ ɩɪɨɢɡɨɲɥɨ, ɚ ɫɭɬɨɱɧɚɹ ɤɚɥɶɰɢɭɪɢɹ ɜɨɡɪɨɫɥɚ ɫ 7,0 ɞɨ 
7,7 ɦɦɨɥɶ/ɫ, ɪ=0,003), ɬɚɤɠɟ ɤɚɤ ɢ ɭɪɨɜɟɧɶ ɋɌɯ, ɤɨɬɨɪɵɣ ɭɜɟɥɢɱɢɥɫɹ ɧɚ 53%, ɪ=0,01 ɡɚ 2 ɝɨɞɚ. ɉɪɢɦɟɧɟɧɢɟ ɚɥɟɧɞɪɨɧɚ-
ɬɚ ɭ ɩɚɰɢɟɧɬɨɤ ɜ ɦɟɧɨɩɚɭɡɟ ɫ ɉȽɉɌ ɷɮɮɟɤɬɢɜɧɨ ɩɨɜɵɲɚɟɬ ɆɉɄ ɬɪɚɛɟɤɭɥɹɪɧɵɯ ɨɬɞɟɥɨɜ ɢ ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɩɨɬɟɪɸ 
ɆɉɄ ɤɨɪɬɢɤɚɥɶɧɨɣ ɤɨɫɬɧɨɣ ɬɤɚɧɢ. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɬɟɪɚɩɟɜɬɢɱɟɫɤɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɜ ɨɬɞɟɥɚɯ, ɛɨɝɚɬɵɯ ɤɨɪɬɢɤɚɥɶ-
ɧɨɣ ɤɨɫɬɧɨɣ ɬɤɚɧɶɸ, ɬɪɟɛɭɟɬɫɹ ɧɟ ɦɟɧɟɟ 2 ɥɟɬ ɬɟɪɚɩɢɢ. ɉɚɰɢɟɧɬɤɢ, ɩɨɥɭɱɚɸɳɢɟ ɥɟɱɟɧɢɟ, ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɩɨɞ 
ɜɪɚɱɟɛɧɵɦ ɤɨɧɬɪɨɥɟɦ ɞɥɹ ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɜɵɹɜɥɟɧɢɹ ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɹ ɉȽɉɌ.

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɩɟɪɜɢɱɧɵɣ ɝɢɩɟɪɩɚɪɚɬɢɪɟɨɡ, ɨɫɬɟɨɩɨɪɨɡ, ɚɥɟɧɞɪɨɧɚɬ, ɩɨɫɬɦɟɧɨɩɚɭɡɚ.

ɩɪɟɩɚɪɚɬɨɜ, ɨɤɚɡɵɜɚɸɳɢɯ ɜɵɪɚɠɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɤɨɫɬɧɭɸ 
ɬɤɚɧɶ (ɡɚɦɟɫɬɢɬɟɥɶɧɨɣ ɝɨɪɦɨɧɚɥɶɧɨɣ ɬɟɪɚɩɢɢ, ɛɢɫɮɨɫɮɨɧɚ-
ɬɨɜ, ɤɚɥɶɰɢɬɨɧɢɧɚ, ɫɨɥɟɣ ɫɬɪɨɧɰɢɹ ɢ ɮɬɨɪɚ, ɬɟɪɢɩɚɪɚɬɢɞɚ), ɜ 
ɬɟɱɟɧɢɟ 5 ɥɟɬ, ɩɪɟɞɲɟɫɬɜɭɸɳɢɯ ɢɫɫɥɟɞɨɜɚɧɢɸ ɜ ɩɪɨɲɥɨɦ.

Ɉɛɫɥɟɞɨɜɚɧɢɟ ɢ ɥɟɱɟɧɢɟ ɩɚɰɢɟɧɬɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɛɚɡɟ 
ɨɬɞɟɥɟɧɢɹ ɧɟɣɪɨɷɧɞɨɤɪɢɧɨɥɨɝɢɢ ɢ ɨɫɬɟɨɩɚɬɢɣ ɎȽɍ ɗɇɐ. 
ȼɫɟɝɨ ɜ ɢɫɫɥɟɞɨɜɚɧɢɟ ɛɵɥɨ ɜɤɥɸɱɟɧɨ 98 ɠɟɧɳɢɧ ɫ ɉȽɉɌ 
ɜ ɩɨɫɬɦɟɧɨɩɚɭɡɟ, ɨɬɜɟɱɚɸɳɢɯ ɜɵɲɟ ɭɤɚɡɚɧɧɵɦ ɤɪɢɬɟɪɢɹɦ, 
ɪɚɡɞɟɥɟɧɧɵɯ ɧɚ 2 ɝɪɭɩɩɵ: ɝɪɭɩɩɚ ɥɟɱɟɧɢɹ (ɚɥɟɧɞɪɨɧɚɬɨɦ) ɢ 
ɝɪɭɩɩɚ ɧɚɛɥɸɞɟɧɢɹ. ȼ ɬɚɛɥ.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɛɚɡɚɥɶɧɵɟ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤɢ ɩɚɰɢɟɧɬɨɤ ɫ ɉȽɉɌ.

ȼɫɟɦ ɩɚɰɢɟɧɬɤɚɦ ɛɵɥ ɩɪɨɜɟɞɟɧ ɫɛɨɪ ɚɧɚɦɧɟɡɚ ɢ ɫɥɟɞɭ-
ɸɳɟɟ ɤɥɢɧɢɤɨ-ɥɚɛɨɪɚɬɨɪɧɨɟ ɨɛɫɥɟɞɨɜɚɧɢɟ. ɂɡɦɟɪɟɧɢɟ ɪɨ-
ɫɬɚ ɢ ɜɟɫɚ, ɨɩɪɟɞɟɥɟɧɢɟ ɢɧɬɚɤɬɧɨɝɨ ɉɌȽ (ɧɨɪɦɚ 15—65 ɩɝ/
ɦɥ), ɛɢɨɯɢɦɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɤɪɨɜɢ: ɋɚɨɛɳ (ɧɨɪɦɚ 2,15—2,55 
ɦɦɨɥɶ/ɥ), ɋɚ2+ (ɧɨɪɦɚ 1,03—1,29 ɦɦɨɥɶ/ɥ), ɧɟɨɪɝɚɧɢɱɟɫɤɢɣ 
ɮɨɫɮɚɬ (Ɋ, ɧɨɪɦɚ, 0,87—1,45 ɦɦɨɥɶ/ɥ), ɨɛɳɚɹ ɳɟɥɨɱɧɚɹ 
ɮɨɫɮɚɬɚɡɚ (ɓɎ, ɧɨɪɦɚ, 0—270 ɦȿɞ/ɥ), ɤɪɟɚɬɢɧɢɧ (ɧɨɪɦɚ, 
40-80 ɦɤɦɨɥɶ/ɥ); ɛɢɨɯɢɦɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɫɭɬɨɱɧɨɣ ɦɨɱɢ ɧɚ 
ɋɚ (ɋɚɫɭɬ, ɧɨɪɦɚ 2,5—7,5 ɦɦɨɥɶ/ɫɭɬ) ɢ ɬɨɳɚɤɨɜɨɣ ɦɨɱɢ ɧɚ 
ɋɚ/ɤɪɟɚɬɢɧɢɧ (ɧɨɪɦɚ, 0,1—0,8), ɞɜɭɯɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɪɟɧɬ-
ɝɟɧɨɜɫɤɚɹ ɞɟɧɫɢɬɨɦɟɬɪɢɹ ɩɨɡɜɨɧɨɱɧɢɤɚ, ɥɭɱɟɜɨɣ ɤɨɫɬɢ ɢ 
ɩɪɨɤɫɢɦɚɥɶɧɨɝɨ ɨɬɞɟɥɚ ɛɟɞɪɚ, ɭɥɶɬɪɚɡɜɭɤɨɜɨɟ ɢɫɫɥɟɞɨɜɚ-
ɧɢɟ Ɉɓɀ, ɩɨɱɟɤ. ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɷɬɨɦɭ 28 ɩɚɰɢɟɧɬɤɚɦ ɢɡ 
ɝɪɭɩɩɵ ɧɚɛɥɸɞɟɧɢɹ ɢ 37 ɢɡ ɝɪɭɩɩɵ ɚɥɟɧɞɪɨɧɚɬɚ ɢɫɯɨɞɧɨ 
ɢ ɜ ɞɢɧɚɦɢɤɟ ɛɵɥ ɢɡɦɟɪɟɧ ɭɪɨɜɟɧɶ ɦɚɪɤɟɪɨɜ ɤɨɫɬɧɨɝɨ ɨɛ-
ɦɟɧɚ: ɨɫɬɟɨɤɚɥɶɰɢɧɚ (ɈɄ, ɧɨɪɦɚ ɞɨ 41,3 ɧɝ/ɦɥ) ɢ ȕ ɢɡɨɦɟɪɚ 
ɋ-ɬɟɪɦɢɧɚɥɶɧɨɝɨ ɬɟɥɨɩɟɩɬɢɞɚ ɦɨɥɟɤɭɥɵ ɤɨɥɥɚɝɟɧɚ I ɬɢɩɚ 
(ɋɌɯ, ɧɨɪɦɚ ɞɨ 0,60 ɧɝ/ɦɥ). 17 ɩɚɰɢɟɧɬɤɚɦ ɝɪɭɩɩɵ ɧɚɛɥɸ-
ɞɟɧɢɹ ɢ 20 ɝɪɭɩɩɵ ɚɥɟɧɞɪɨɧɚɬɚ ɢɡɦɟɪɟɧ ɭɪɨɜɟɧɶ 25(Ɉɇ)
d (ɧɨɪɦɚ 15—80 ɧɝ/ɦɥ). Ⱦɟɧɫɢɬɨɦɟɬɪɢɹ ɥɭɱɟɜɨɣ ɤɨɫɬɢ ɢɫ-
ɯɨɞɧɨ ɢ ɜ ɞɢɧɚɦɢɤɟ ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ 33 ɩɚɰɢɟɧɬɤɚɦ ɜ ɝɪɭɩɩɟ 
ɧɚɛɥɸɞɟɧɢɹ ɢ 50 ɜ ɝɪɭɩɩɟ ɚɥɟɧɞɪɨɧɚɬɚ.

ɚɤɚɞ. ɊȺɇ ɢ ɊȺɆɇ, ɞ.ɦ.ɧ., ɩɪɨɮ.  ɂ.ɂ. ȾȿȾɈȼ, ɚɫɩ. Ⱥ.ȼ. ȻȿɅəȿȼȺ*,  ɤ.ɦ.ɧ., ɜ.ɧ.ɫ. ɇ.Ƚ. ɆɈɄɊɕɒȿȼȺ,  
ɞ.ɦ.ɧ., ɩɪɨɮ., ɡɚɜ. ɨɬɞ. Ʌ.ə.ɊɈɀɂɇɋɄȺə, ɚɫɩ. ɋ.ɋ. ɆɂɊɇȺə, ɞ.ɛ.ɧ., ɝ.ɧ.ɫ. Ƚ.ɋ. ɄɈɅȿɋɇɂɄɈȼȺ,  ɡɚɜ. ɥɚɛ. Ⱥ.ȼ. Ʌɖɂɇ, 

ɜɪɚɱ, ɤ.ɦ.ɧ. ɇ.ɂ. ɋȺɁɈɇɈȼȺ, ɜ.ɧ.ɫ., ɤ.ɦ.ɧ. Ɍ.Ɉ. ɑȿɊɇɈȼȺ, ɜɪɚɱ Ⱥ.Ɇ. ȺɊɌȿɆɈȼȺ 
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɭɱɪɟɠɞɟɧɢɟ ɗɧɞɨɤɪɢɧɨɥɨɝɢɱɟɫɤɢɣ ɧɚɭɱɧɵɣ ɰɟɧɬɪ Ɋɨɫɦɟɞɬɟɯɧɨɥɨɝɢɣ

(Ⱦɢɪɟɤɬɨɪ — ɚɤɚɞɟɦɢɤ ɊȺɇ ɢ ɊȺɆɇ ɂ.ɂ. Ⱦɟɞɨɜ), Ɇɨɫɤɜɚ
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ɋɚɨɛɳ, Ɋ, ɓɎ, ɤɪɟɚɬɢɧɢɧ ɜ ɫɵɜɨɪɨɬɤɟ ɢ ɋɚ (ɨɛɳɢɣ) ɢ ɤɪɟ-
ɚɬɢɧɢɧ ɜ ɦɨɱɟ ɨɩɪɟɞɟɥɹɥɢɫɶ ɧɚ ɛɢɨɯɢɦɢɱɟɫɤɨɦ ɚɧɚɥɢɡɚɬɨɪɟ 
hitachi 912, ɫɬɚɧɞɚɪɬɧɵɦɢ ɧɚɛɨɪɚɦɢ (roɫhe), ɋɚ2+ ɜ ɰɟɥɶɧɨɣ 
ɤɪɨɜɢ - ɢɨɧɨɫɟɥɟɤɬɢɜɧɵɦ ɦɟɬɨɞɨɦ ɧɚ ɚɧɚɥɢɡɚɬɨɪɟ easylyte 
(medica). ɉɌȽ, ɈɄ ɢ ɋɌɯ ɜ ɫɵɜɨɪɨɬɤɟ ɤɪɨɜɢ — ɦɟɬɨɞɨɦ ɭɫɢ-
ɥɟɧɧɨɣ ɷɥɟɤɬɪɨɯɟɦɢɥɸɦɢɧɢɫɰɟɧɰɢɢ ɧɚ ɚɧɚɥɢɡɚɬɨɪɟ cobas 
6000 (roche). ɆɉɄ ɜ ɩɨɹɫɧɢɱɧɵɯ ɩɨɡɜɨɧɤɚɯ (l2-4), ɩɪɨɤɫɢ-
ɦɚɥɶɧɨɦ ɨɬɞɟɥɟ ɛɟɞɪɚ (ɲɟɣɤɟ ɛɟɞɪɚ (Neck), ɛɨɥɶɲɨɦ ɜɟɪɬɟɥɟ 
(troɫh), ɜɫɟɦ ɛɟɞɪɟ (th) ɢ ɥɭɱɟɜɨɣ ɤɨɫɬɢ (ɭɥɶɬɪɚɞɢɫɬɚɥɶɧɨɦ 
ɨɬɞɟɥɟ (rud), ɫɪɟɞɧɟɣ ɬɪɟɬɢ (r33%), ɜɫɟɣ ɥɭɱɟɜɨɣ ɤɨɫɬɢ (rt)) 
ɛɵɥɚ ɢɡɦɟɪɟɧɚ ɦɟɬɨɞɨɦ ɞɜɭɯɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɪɟɧɬɝɟɧɨɜɫɤɨɣ 
ɚɛɫɨɪɛɰɢɨɦɟɬɪɢɢ ɧɚ ɚɩɩɚɪɚɬɟ Prodigy «ge lunar». 

ɋɤɨɪɨɫɬɶ ɤɥɭɛɨɱɤɨɜɨɣ ɮɢɥɶɬɪɚɰɢɢ (ɋɄɎ) ɪɚɫɫɱɢɬɵɜɚ-
ɥɚɫɶ ɩɨ ɮɨɪɦɭɥɟ Ʉɨɤɪɨɮɬɚ-Ƚɨɥɬɚ (cockcroft-gault): ɋɄɎ 
(ɦɥ/ɦɢɧ) = 1,05 x [140 — ɜɨɡɪɚɫɬ] x ɦɚɫɫɚ ɬɟɥɚ (ɤɝ)/ ɤɪɟɚɬɢ-
ɧɢɧ (ɦɤɦɨɥɶ/ɥ).

Ɉɛɫɥɟɞɨɜɚɧɢɟ ɩɪɨɜɨɞɢɥɨɫɶ ɤ ɦɨɦɟɧɬɭ ɜɤɥɸɱɟɧɢɹ ɜ ɢɫ-
ɫɥɟɞɨɜɚɧɢɟ (ɛɚɡɚɥɶɧɚɹ ɬɨɱɤɚ), ɱɟɪɟɡ 1 ɢ 2 ɝɨɞɚ. 

ɋɬɚɬɢɫɬɢɤɚ. ɋɬɚɬɢɫɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɛɵɥ ɩɪɨɜɟɞɟɧ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɉɉ ɋɬɚɬɢɫɬɢɤɚ 6.0 (StatSoft). ɋɪɚɜɧɟɧɢɟ 
ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɩɪɢɡɧɚɤɨɜ ɩɪɨɜɨɞɢɥɨɫɶ ɫ ɩɨɦɨɳɶɸ ɨɞɧɨ-
ɮɚɤɬɨɪɧɨɝɨ ɞɢɫɩɟɪɫɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ, ɞɢɫɩɟɪɫɢɨɧɧɨɝɨ ɚɧɚ-
ɥɢɡɚ ɞɥɹ ɩɨɜɬɨɪɧɵɯ ɢɡɦɟɪɟɧɢɣ, ɤɪɢɬɟɪɢɟɜ Ɇɚɧɧɚ-ɍɢɬɧɢ ɢ 
ȼɢɥɤɨɤɫɨɧɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢ ɫɜɹɡɚɧ-
ɧɨɫɬɢ ɝɪɭɩɩ. ɉɪɢ ɚɧɚɥɢɡɟ ɢɡɦɟɧɟɧɢɹ ɆɉɄ ɥɭɱɟɜɨɣ ɤɨɫɬɢ 
ɩɪɨɜɨɞɢɥɨɫɶ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɩɟɪɟɦɟɧɧɨɣ ɜ ln(r33%) ɩɨ ɮɨɪ-
ɦɭɥɟ: ln(r33%) = log

e
(ɆɉɄr33%), ɱɬɨ ɩɨɡɜɨɥɢɥɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɟ ɦɟɬɨɞɵ. Ⱥɧɚɥɢɡ ɩɪɟɞɢɤɬɨɪɨɜ ɢɡɦɟɧɟɧɢɹ 
ɆɉɄ ɨɫɭɳɟɫɬɜɥɹɥɫɹ ɫ ɩɨɦɨɳɶɸ ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɨɝɨ ɤɨɪ-
ɪɟɥɹɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɋɩɢɪɦɟɧɚ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɞɚɧɧɵɯ, ɨɛɴɟɦ ɝɪɭɩɩ, 
ɬɪɟɛɭɟɦɵɣ ɞɥɹ ɜɵɹɜɥɟɧɢɹ 3% ɩɪɢɪɨɫɬɚ ɜ ɩɨɹɫɧɢɱɧɨɦ ɨɬ-
ɞɟɥɟ ɩɨɡɜɨɧɨɱɧɢɤɚ ɧɚ ɮɨɧɟ ɩɪɢɟɦɚ ɚɥɟɧɞɪɨɧɚɬɚ, (Į=0,05, 
ȕ=0,90) ɞɨɥɠɟɧ ɫɨɫɬɚɜɢɬɶ ɧɟ ɦɟɧɟɟ 39 ɩɚɰɢɟɧɬɨɤ ɜ ɤɚɠɞɨɣ 
ɝɪɭɩɩɟ, ɜ ɫɪɟɞɧɟɣ ɬɪɟɬɢ ɥɭɱɟɜɨɣ ɤɨɫɬɢ (Į=0,05, ȕ=0,65) ɧɟ 
ɦɟɧɟɟ 65 ɩɚɰɢɟɧɬɨɤ.

づぎげばずぽどんどぼ
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɹɜɥɟɧɧɵɦɢ ɤɪɢɬɟɪɢɹɦɢ ɛɵɥɨ ɨɛɫɥɟ-

ɞɨɜɚɧɨ 98 ɠɟɧɳɢɧ, ɢɡ ɤɨɬɨɪɵɯ 55 ɩɨɥɭɱɚɥɢ ɚɥɟɧɞɪɨɧɚɬ (ɮɨ-
ɫɚɦɚɤɫ, merck Sharp & dohme) 70 ɦɝ ɟɠɟɧɟɞɟɥɶɧɨ (ɝɪɭɩɩɚ 
ɚɥɟɧɞɪɨɧɚɬɚ — 1), 43 ɧɚɯɨɞɢɥɢɫɶ ɩɨɞ ɞɢɧɚɦɢɱɟɫɤɢɦ ɧɚɛɥɸ-
ɞɟɧɢɟɦ (ɝɪɭɩɩɚ ɧɚɛɥɸɞɟɧɢɹ — 2). ȼ ɝɪɭɩɩɟ ɚɥɟɧɞɪɨɧɚɬɚ ɭ 
53 ɩɚɰɢɟɧɬɨɤ ɜɵɹɜɥɟɧ ɨɫɬɟɨɩɨɪɨɡ, ɭ 2 ɨɫɬɟɨɩɟɧɢɹ, ɚɥɟɧɞɪɨ-
ɧɚɬ ɢɦ ɛɵɥ ɧɚɡɧɚɱɟɧ ɜ ɫɜɹɡɢ ɫ ɧɚɥɢɱɢɟɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɮɚɤɬɨɪɨɜ ɪɢɫɤɚ ɩɟɪɟɥɨɦɨɜ. ȼ ɝɪɭɩɩɭ ɧɚɛɥɸɞɟɧɢɹ ɜɨɲɥɢ 32 
ɩɚɰɢɟɧɬɤɢ ɫ ɨɫɬɟɨɩɨɪɨɡɨɦ ɢ 11 ɫ ɨɫɬɟɨɩɟɧɢɟɣ ɢɥɢ ɧɨɪɦɚɥɶ-
ɧɨɣ ɆɉɄ. ȼ ɨɬɞɟɥɶɧɵɯ ɫɥɭɱɚɹɯ ɢɦ ɧɚɡɧɚɱɚɥɚɫɶ ɝɢɩɨɤɚɥɶ-
ɰɢɟɦɢɱɟɫɤɚɹ ɞɢɟɬɚ, ɨɛɢɥɶɧɨɟ ɩɢɬɶɟ, ɩɪɟɩɚɪɚɬɵ ɜɢɬɚɦɢɧɚ d. 
Ɉɫɧɨɜɧɵɦɢ ɩɪɢɱɢɧɚɦɢ ɨɬɤɚɡɚ ɢɥɢ ɨɬɫɪɨɱɤɢ ɨɩɟɪɚɬɢɜɧɨɝɨ 
ɥɟɱɟɧɢɹ ɫɬɚɥɢ ɫɨɩɭɬɫɬɜɭɸɳɢɟ ɡɚɛɨɥɟɜɚɧɢɹ ɜ ɫɨɱɟɬɚɧɢɢ ɫ 
ɨɬɫɭɬɫɬɜɢɟɦ ɠɢɡɧɟɧɧɵɯ ɩɨɤɚɡɚɧɢɣ ɤ ɩɪɨɜɟɞɟɧɢɸ ɨɩɟɪɚɰɢɢ, 
ɦɹɝɤɚɹ ɮɨɪɦɚ ɉȽɉɌ ɢ ɨɬɤɚɡ ɩɚɰɢɟɧɬɤɢ ɨɬ ɨɩɟɪɚɰɢɢ. Ɉɬɤɚɡ 
ɨɬ ɩɪɢɟɦɚ ɚɥɟɧɞɪɨɧɚɬɚ ɭ ɩɚɰɢɟɧɬɨɤ ɫ ɨɫɬɟɨɩɨɪɨɡɨɦ ɛɵɥ ɫɜɹ-
ɡɚɧ ɫ ɦɚɬɟɪɢɚɥɶɧɵɦɢ ɬɪɭɞɧɨɫɬɹɦɢ.

ɉɚɰɢɟɧɬɤɢ, ɤɨɬɨɪɵɦ ɛɵɥɨ ɧɚɡɧɚɱɟɧɨ ɥɟɱɟɧɢɟ ɚɥɟɧɞɪɨ-
ɧɚɬɨɦ, ɛɵɥɢ ɫɬɚɪɲɟ, ɢɦɟɥɢ ɛɨɥɟɟ ɧɢɡɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɂɆɌ, 
ɋɄɎ, ɢ ɆɉɄ ɜɫɟɯ ɨɬɞɟɥɨɜ ɢ ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɤɚɥɶɰɢɭɪɢɸ, 
ɱɟɦ ɩɚɰɢɟɧɬɤɢ, ɨɫɬɚɜɥɟɧɧɵɟ ɩɨɞ ɧɚɛɥɸɞɟɧɢɟ. ȼ ɨɛɟɢɯ ɝɪɭɩ-
ɩɚɯ ɧɚɢɯɭɞɲɢɣ ɩɨɤɚɡɚɬɟɥɶ ɆɉɄ ɧɚɛɥɸɞɚɥɫɹ ɜ ɫɪɟɞɧɟɣ ɬɪɟ-
ɬɢ ɥɭɱɟɜɨɣ ɤɨɫɬɢ — ɨɛɥɚɫɬɢ ɧɚɢɛɨɥɟɟ ɛɨɝɚɬɨɣ ɤɨɪɬɢɤɚɥɶɧɨɣ 
ɤɨɫɬɧɨɣ ɬɤɚɧɶɸ (ɬɚɛɥ.1). ɍɪɨɜɟɧɶ ɉɌȽ, ɋɚ, Ɋ ɫɵɜɨɪɨɬɤɢ, 
ɓɎ, ɈɄ, ɋɌɯ, ɨɛɴɟɦɚ ɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɥɢɧɟɣɧɨɝɨ ɪɚɡɦɟɪɚ 
ɩɨɪɚɠɟɧɧɨɣ Ɉɓɀ ɞɨɫɬɨɜɟɪɧɨ ɧɟ ɪɚɡɥɢɱɚɥɫɹ ɦɟɠɞɭ ɝɪɭɩɩɚ-
ɦɢ. ɉɨɜɵɲɟɧɢɟ ɦɚɪɤɟɪɨɜ ɤɨɫɬɧɨɝɨ ɨɛɦɟɧɚ, ɋɌɯ ɢ ɈɄ, ɛɵɥɨ 
ɫɨɩɨɫɬɚɜɢɦɵɦ ɜ ɨɛɟɢɯ ɝɪɭɩɩɚɯ, ɩɪɢ ɷɬɨɦ ɦɚɪɤɟɪ ɤɨɫɬɧɨɣ 
ɪɟɡɨɪɛɰɢɢ ɋɌɯ ɛɵɥ ɩɨɜɵɲɟɧ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ, ɱɟɦ ɦɚɪ-
ɤɟɪ, ɤɨɫɬɟɨɛɪɚɡɨɜɚɧɢɹ — ɈɄ. ȼ ɨɛɟɢɯ ɝɪɭɩɩɚɯ ɨɬɦɟɱɚɥɫɹ ɞɟ-
ɮɢɰɢɬ ɢɥɢ ɝɢɩɨɜɢɬɚɦɢɧɨɡ d. ȼ ɰɟɥɨɦ ɝɪɭɩɩɭ ɚɥɟɧɞɪɨɧɚɬɚ 

ɫɨɫɬɚɜɢɥɢ ɛɨɥɟɟ ɬɹɠɟɥɵɟ ɩɚɰɢɟɧɬɤɢ, ɱɟɦ ɝɪɭɩɩɭ ɧɚɛɥɸɞɟ-
ɧɢɹ. ɂɡ ɝɪɭɩɩɵ ɧɚɛɥɸɞɟɧɢɹ 36 ɩɚɰɢɟɧɬɨɤ ɛɵɥɨ ɩɪɨɫɥɟɠɟɧɨ 
ɜ ɬɟɱɟɧɢɟ 1 ɝɨɞɚ, 20 ɜ ɬɟɱɟɧɢɟ 2 ɥɟɬ. ɂɡ ɝɪɭɩɩɵ ɚɥɟɧɞɪɨɧɚɬɚ 
ɜɫɟ 55 ɩɚɰɢɟɧɬɨɤ ɩɪɨɫɥɟɠɟɧɵ ɜ ɬɟɱɟɧɢɟ 1 ɝɨɞɚ, 31 — ɜ ɬɟ-
ɱɟɧɢɟ 2 ɥɟɬ.

 
Ⱦɢɧɚɦɢɤɚ ɫɢɦɩɬɨɦɨɜ ɢ ɩɪɢɡɧɚɤɨɜ ɉȽɉɌ ɢ ɧɟɠɟɥɚ-

ɬɟɥɶɧɵɟ ɹɜɥɟɧɢɹ ɩɪɢ ɧɚɡɧɚɱɟɧɢɢ ɚɥɟɧɞɪɨɧɚɬɚ. Ɂɚ ɜɪɟɦɹ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɢɡɧɚɤɢ ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɹ ɡɚɛɨɥɟɜɚɧɢɹ ɨɬ-
ɦɟɱɟɧɵ ɭ 15 ɩɚɰɢɟɧɬɨɤ (27%) ɢɡ ɝɪɭɩɩɵ ɚɥɟɧɞɪɨɧɚɬɚ ɢ ɭ 17 
(40%) ɢɡ ɝɪɭɩɩɵ ɧɚɛɥɸɞɟɧɢɹ. ɋɪɟɞɢ ɩɪɢɱɢɧ ɭɯɭɞɲɟɧɢɹ ɜ 
ɝɪɭɩɩɟ ɚɥɟɧɞɪɨɧɚɬɚ ɛɵɥɢ ɫɥɟɞɭɸɳɢɟ: ɩɨɜɵɲɟɧɢɟ ɋɚɨɛɳ ɛɨ-
ɥɟɟ ɱɟɦ ɧɚ 0,25 ɦɦɨɥɶ/ɥ ɧɚɛɥɸɞɚɥɨɫɶ ɭ 1 (2%) ɩɚɰɢɟɧɬɤɢ, 
ɭɜɟɥɢɱɟɧɢɟ ɋɚɫɭɬ ɛɨɥɟɟ 10 ɦɦɨɥɶ/ɫɭɬ, ɩɪɢ ɬɨɦ, ɱɬɨ ɢɫɯɨɞɧɨ 
ɤɚɥɶɰɢɭɪɢɹ ɛɵɥɚ ɜ ɧɨɪɦɟ ɭ 2 (4%), ɪɚɡɜɢɬɢɟ ɨɫɬɟɨɩɨɪɨɡɚ 
ɢɡ ɨɫɬɟɨɩɟɧɢɢ ɭ 1 (2%), ɧɢɡɤɨɬɪɚɜɦɚɬɢɱɟɫɤɢɣ ɩɟɪɟɥɨɦ ɭ 1 
(2%), ɫɧɢɠɟɧɢɟ ɪɨɫɬɚ ɛɨɥɟɟ 2 ɫɦ ɡɚ 1 ɝɨɞ ɭ 6 (11%), ɩɨɹɜɥɟ-
ɧɢɟ ɢɥɢ ɭɫɭɝɭɛɥɟɧɢɟ ɧɟɮɪɨɥɢɬɢɚɡɚ ɭ 5 (9%) ɩɚɰɢɟɧɬɨɜ. ȼ 
ɝɪɭɩɩɟ ɧɚɛɥɸɞɟɧɢɹ ɩɨɜɵɲɟɧɢɟ ɋɚɨɛɳ ɧɚɛɥɸɞɚɥɨɫɶ ɭ 4 (9%) 
ɩɚɰɢɟɧɬɨɜ, ɋɚɫɭɬ ɭ 5 (12%), ɪɚɡɜɢɬɢɟ ɨɫɬɟɨɩɟɧɢɢ ɢɥɢ ɨɫɬɟɨ-
ɩɨɪɨɡɚ (ɢɫɯɨɞɧɨ ɛɵɥɚ ɧɨɪɦɚ/ɨɫɬɟɨɩɟɧɢɹ) ɭ 5 (12%), ɧɢɡɤɨ-
ɬɪɚɜɦɚɬɢɱɟɫɤɢɣ ɩɟɪɟɥɨɦ ɭ 1 (2%), ɫɧɢɠɟɧɢɟ ɪɨɫɬɚ ɛɨɥɟɟ 2 
ɫɦ ɡɚ 1 ɝɨɞ ɭ 2 (5%), ɩɨɹɜɥɟɧɢɟ ɢɥɢ ɭɫɭɝɭɛɥɟɧɢɟ ɧɟɮɪɨɥɢ-
ɬɢɚɡɚ ɭ 5 (12%) ɩɚɰɢɟɧɬɨɤ, ɨɛɨɫɬɪɟɧɢɟ ɹɡɜɟɧɧɨɣ ɛɨɥɟɡɧɢ 
ɠɟɥɭɞɤɚ ɭ 1 (2%) ɩɚɰɢɟɧɬɤɢ, ɫɧɢɠɟɧɢɟ ɋɄɎ ɫ 63 ɞɨ 50 ɦɥ/
ɦɢɧ ɭ 1 (2%) ɩɚɰɢɟɧɬɤɢ. ɂɡ ɧɟɠɟɥɚɬɟɥɶɧɵɯ ɹɜɥɟɧɢɣ ɧɚ ɮɨɧɟ 
ɩɪɢɟɦɚ ɚɥɟɧɞɪɨɧɚɬɚ ɦɨɠɧɨ ɨɬɦɟɬɢɬɶ ɬɨɥɶɤɨ ɜɨɡɧɢɤɧɨɜɟ-
ɧɢɟ ɝɨɥɨɜɧɵɯ ɛɨɥɟɣ ɱɟɪɟɡ 9 ɦɟɫɹɰɟɜ ɩɨɫɥɟ ɧɚɱɚɥɚ ɥɟɱɟɧɢɹ 
ɭ ɨɞɧɨɣ ɩɚɰɢɟɧɬɤɢ, ɢɦɟɸɳɟɣ ɷɧɰɟɮɚɥɨɩɚɬɢɸ ɫɦɟɲɚɧɧɨɝɨ 
ɝɟɧɟɡɚ, ɜ ɫɜɹɡɢ ɫ ɱɟɦ ɨɧɚ ɩɪɟɪɜɚɥɚ ɤɭɪɫ ɥɟɱɟɧɢɹ. ȼ ɨɛɟɢɯ 
ɝɪɭɩɩɚɯ ɫɪɟɞɧɢɣ ɭɪɨɜɟɧɶ ɋɄɎ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɞɨɫɬɨɜɟɪɧɨ ɧɟ 
ɢɡɦɟɧɢɥɫɹ.

ɂɡɦɟɧɟɧɢɹ ɆɉɄ ɜ ɩɪɨɰɟɫɫɟ ɧɚɛɥɸɞɟɧɢɹ ɢɥɢ ɥɟɱɟɧɢɹ. 
ɍ ɩɚɰɢɟɧɬɨɤ 1 ɝɪɭɩɩɵ, ɩɪɢɧɢɦɚɜɲɢɯ ɚɥɟɧɞɪɨɧɚɬ, ɭɠɟ ɱɟɪɟɡ 
1 ɝɨɞ ɜɵɹɜɥɟɧ ɞɨɫɬɨɜɟɪɧɵɣ ɩɪɢɪɨɫɬ ɆɉɄ ɜ l2-4 +3,5±4,5% 
(m±sd) [95%Ⱦɂ ɞɥɹ ɫɪɟɞɧɟɝɨ 1,8; 5,2], ɜ Neck +1,5±4,3%, 
[95%Ⱦɂ 0,2; 2,8], ɜ troɫh +2,5±5,0%, [95% Ⱦɂ 1,0; 4,0], th 
+2,2±3,7%, [1,1; 3,3]. ȼ ɬɟɱɟɧɢɟ ɜɬɨɪɨɝɨ ɝɨɞɚ ɬɟɦɩ ɩɪɢɪɨɫɬɚ 
ɆɉɄ ɜ ɷɬɢɯ ɨɬɞɟɥɚɯ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɡɢɥɫɹ, ɜ ɥɭɱɟɜɨɣ ɤɨɫɬɢ, 
ɧɚɨɛɨɪɨɬ, ɛɨɥɶɲɢɣ ɩɪɢɪɨɫɬ ɧɚɛɥɸɞɚɥɫɹ ɜ ɬɟɱɟɧɢɟ ɜɬɨɪɨɝɨ 
ɝɨɞɚ ɥɟɱɟɧɢɹ. ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɛɚɡɚɥɶɧɵɦ ɭɪɨɜɧɟɦ ɨɬɧɨɫɢ-
ɬɟɥɶɧɵɣ ɩɪɢɪɨɫɬ ɆɉɄ ɡɚ 2 ɝɨɞɚ ɫɨɫɬɚɜɢɥ ɜ l2-4 +4,0±4,2%, 
[95%Ⱦɂ 1,7; 6,3], Neck +2,2±4,4%, [95%Ⱦɂ 0,5; 3,9], troɫh 
+1,7±7,3%, [95%Ⱦɂ -1,1; 4,5], th +2,3±4,5%, [95%Ⱦɂ 0,6; 
4,0], rud +6,2±17,2%, [95%Ⱦɂ -0,8; 13,3], r33% +3,5±9,2%, 
[95%Ⱦɂ -0,3; 7,3], rt +3,2±8,6%, [95%Ⱦɂ -0,3; 6,8].

ȼ ɝɪɭɩɩɟ ɧɚɛɥɸɞɟɧɢɹ ɜ ɬɟɱɟɧɢɟ ɩɟɪɜɨɝɨ ɝɨɞɚ ɨɬɦɟɱɚɥɚɫɶ 
ɬɟɧɞɟɧɰɢɹ ɤ ɫɧɢɠɟɧɢɸ ɆɉɄ ɥɭɱɟɜɨɣ ɤɨɫɬɢ ɩɪɢ ɫɪɚɜɧɢɬɟɥɶ-
ɧɨ ɫɬɚɛɢɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ ɨɫɬɚɥɶɧɵɯ ɨɬɞɟɥɨɜ. Ɉɞɧɚɤɨ ɞɜɭɯ-
ɝɨɞɢɱɧɨɟ ɧɚɛɥɸɞɟɧɢɟ ɜɵɹɜɥɹɟɬ ɞɨɫɬɨɜɟɪɧɨɟ ɫɧɢɠɟɧɢɟ ɆɉɄ 
L2-4 -4,2±4,0%, [95%Ⱦɂ -7,5; -0,8], th -3,5±3,8%, [95%Ⱦɂ 
-5,4; -1,5], r33% -4,0±6,5%, [95%Ⱦɂ -7,6; -0,4], ɬɨ ɟɫɬɶ ɤɚɤ 
ɤɨɪɬɢɤɚɥɶɧɵɯ, ɬɚɤ ɢ ɬɪɚɛɟɤɭɥɹɪɧɵɯ ɨɬɞɟɥɨɜ.

ɋɪɚɜɧɟɧɢɟ ɞɢɧɚɦɢɤɢ ɢɡɦɟɧɟɧɢɹ ɆɉɄ ɜ ɨɛɟɢɯ ɝɪɭɩɩɚɯ 
ɫ ɩɨɦɨɳɶɸ ɞɢɫɩɟɪɫɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɩɨɤɚɡɚɥɨ ɫɬɚɬɢɫɬɢɱɟ-
ɫɤɢ ɞɨɫɬɨɜɟɪɧɵɟ ɪɚɡɥɢɱɢɹ ɦɟɠɞɭ ɝɪɭɩɩɚɦɢ ɜ ɨɬɞɟɥɚɯ l2-4 
(p=0,00004), Neck (ɪ=0,005), th (ɪ=0,001), r33% (p=0,006).

Ⱦɢɧɚɦɢɤɚ ɝɨɪɦɨɧɚɥɶɧɨ-ɛɢɨɯɢɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ. 
ɉɪɢɟɦ ɚɥɟɧɞɪɨɧɚɬɚ ɫɨɩɪɨɜɨɠɞɚɥɫɹ ɫɧɢɠɟɧɢɟɦ ɭɪɨɜɧɹ ɤɚɥɶ-
ɰɢɟɦɢɢ (ɡɚ 1 ɝɨɞ -4,3±5,4% (-0,12±0,15 ɦɦɨɥɶ/ɥ), ɪ=0,00005, 
ɡɚ 2 ɝɨɞɚ -2,7±6,4% (-0,08±0,18 ɦɦɨɥɶ/ɥ), ɪ=0,04) ɢ ɤɚɥɶɰɢɭ-
ɪɢɢ (ɫ Ɇɟ [Q25; Q75] 8,5 [6,0; 11,7] ɦɦɨɥɶ/ɫɭɬ ɞɨ 6,3 [3,7; 
7,6] ɦɨɥɶ/ɫɭɬ ɡɚ 1 ɝɨɞ, ɪ=0,007, ɢ ɞɨ 6,5 [4,6; 9,0] ɦɨɥɶ/ɫɭɬ 
ɡɚ 2 ɝɨɞɚ, ɪ=0,15) ɛɟɡ ɨɬɜɟɬɧɨɝɨ ɩɨɜɵɲɟɧɢɹ ɉɌȽ (ɢɫɯɨɞɧɨ 
157,6 [124,5; 200,8] ɩɝ/ɦɥ, ɱɟɪɟɡ 1 ɝɨɞ 158,0 [113,1; 205,6] ɩɝ/
ɦɥ, ɱɟɪɟɡ 2 ɝɨɞɚ 136,0 [103,3; 174,7] ɩɝ/ɦɥ). Ɉɞɧɨɜɪɟɦɟɧɧɨ ɫ 
ɷɬɢɦ, ɜ ɝɪɭɩɩɟ ɧɚɛɥɸɞɟɧɢɹ ɞɨɫɬɨɜɟɪɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɭɪɨɜ-
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ɧɹ ɤɚɥɶɰɢɟɦɢɢ ɢ ɉɌȽ ɧɟ ɩɪɨɢɡɨɲɥɨ, ɚ ɫɭɬɨɱɧɚɹ 
ɤɚɥɶɰɢɭɪɢɹ ɜɨɡɪɨɫɥɚ (ɢɫɯɨɞɧɨ 7,0 [4,9; 10,2], ɱɟ-
ɪɟɡ 2 ɝɨɞɚ 7,7 [5,7; 12,9], ɪ=0,003). 

ɍɪɨɜɟɧɶ ɦɚɪɤɟɪɨɜ ɤɨɫɬɧɨɝɨ ɨɛɦɟɧɚ ɞɨɫɬɨɜɟɪ-
ɧɨ ɫɧɢɡɢɥɫɹ ɜ ɝɪɭɩɩɟ ɚɥɟɧɞɪɨɧɚɬɚ: ɋɌɯ ɧɚ 66% 
[Q25 37%; Q75 77%] ɡɚ 1 ɝɨɞ ɢ ɧɚ 60% [5%; 75%] 
ɡɚ 2 ɝɨɞɚ, ɈɄ ɧɚ 39% [29%; 55%] ɢ ɧɚ 27% [7%; 
56%], ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɪ<0,01). ȼ ɝɪɭɩɩɟ ɧɚɛɥɸɞɟ-
ɧɢɹ ɡɚ ɩɟɪɜɵɣ ɝɨɞ ɭɪɨɜɟɧɶ ɈɄ ɢ ɋɌɯ ɫɬɚɬɢɱɟɫɤɢ 
ɡɧɚɱɢɦɨ ɧɟ ɢɡɦɟɧɢɥɫɹ, ɚ ɡɚ ɜɬɨɪɨɣ ɝɨɞ ɢɦɟɥɨɫɶ ɞɨ-
ɫɬɨɜɟɪɧɨɟ ɩɨɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɋɌɯ (ɧɚ 53% [13%; 
160%], ɪ=0,01).

ɋɜɹɡɶ ɦɟɠɞɭ ɞɢɧɚɦɢɤɨɣ ɆɉɄ ɢ 
ɝɨɪɦɨɧɚɥɶɧɨ-ɛɢɨɯɢɦɢɱɟɫɤɦɢ ɦɚɪɤɟɪɚɦɢ ɢ 
ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɹɜɥɟɧɢɹɦɢ ɉȽɉɌ. 
ȼɵɹɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɤɨɪɪɟɥɹɰɢɢ ɦɟɠɞɭ ɚɛ-
ɫɨɥɸɬɧɵɦ ɩɪɢɪɨɫɬɨɦ (ɚɩ) ɆɉɄ l2-4, ɆɉɄ r33% 
ɡɚ 1 ɢ 2 ɝɨɞɚ ɜ ɝɪɭɩɩɟ ɚɥɟɧɞɪɨɧɚɬɚ ɢ ɤɥɢɧɢɤɨ-
ɥɚɛɨɪɚɬɨɪɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ: ɚɩ ɆɉɄ l2-4 ɡɚ 1 
ɝɨɞ ɢ ɨɛɴɟɦɨɦ ɚɞɟɧɨɦɵ Ɉɓɀ (rs=-0,49, p=0,04), 
ɚɩ ɆɉɄ l2-4 ɡɚ 2 ɝɨɞɚ ɢ ɢɡɦɟɧɟɧɢɟɦ ctx (rs=-0,76, 
p=0,004); ɚɩ ɆɉɄ r33% ɡɚ 1 ɝɨɞ ɢ ɋɌɯ (rs=-0,50, 
p=0,007), ɚɩ ɆɉɄ r33% ɡɚ 2 ɝɨɞɚ ɢ ɋɌɯ (rs=-0,44, 
p=0,07), ɚɩ ɆɉɄ r33% ɡɚ 2 ɝɨɞɚ ɢ ɢɡɦɟɧɟɧɢɟɦ ɉɌȽ 
(rs=-0,49, p=0,01), ɚɩ ɆɉɄ r33% ɡɚ 2 ɝɨɞɚ ɢ ɫɵɜɨ-
ɪɨɬɨɱɧɵɦɢ ɮɨɫɮɚɬɚɦɢ (rs=0,49, p=0,02), ɚɩ ɆɉɄ 
r33% ɡɚ 2 ɝɨɞɚ ɢ ɂɆɌ (rs=0,39, p=0,05), ɚɩ ɆɉɄ 
r33% ɡɚ 2 ɝɨɞɚ ɢ ɋɄɎ (rs=0,40, p=0,06). 

ɈȻɋɍɀȾȿɇɂȿ ɊȿɁɍɅɖɌȺɌɈȼ
Ɉɛɫɥɟɞɨɜɚɧɢɟ ɩɚɰɢɟɧɬɨɤ ɜ ɪɚɦɤɚɯ ɧɚɲɟɝɨ ɢɫ-

ɫɥɟɞɨɜɚɧɢɹ ɜɵɹɜɢɥɨ ɜɵɫɨɤɭɸ ɱɚɫɬɨɬɭ ɩɪɨɝɪɟɫ-
ɫɢɪɨɜɚɧɢɹ ɉȽɉɌ ɜ ɨɛɟɢɯ ɝɪɭɩɩɚɯ. Ɉɫɧɨɜɧɵɦɢ 
ɩɪɢɱɢɧɚɦɢ ɭɯɭɞɲɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɜ ɝɪɭɩɩɟ ɚɥɟɧ-
ɞɪɨɧɚɬɚ ɫɬɚɥɢ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɢɥɢ ɩɪɨɝɪɟɫɫɢɪɨɜɚ-
ɧɢɟ ɧɟɮɪɨɥɢɬɢɚɡɚ ɢ ɧɢɡɤɨɬɪɚɜɦɚɬɢɱɟɫɤɢɟ ɩɟɪɟɥɨ-
ɦɵ, ɜɤɥɸɱɚɹ ɫɧɢɠɟɧɢɟ ɪɨɫɬɚ ɛɨɥɟɟ ɱɟɦ ɧɚ 2 ɫɦ 
ɡɚ 1 ɝɨɞ. ȼ ɝɪɭɩɩɟ ɧɚɛɥɸɞɟɧɢɹ ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɟ 
ɉȽɉɌ ɫɜɹɡɚɧɨ ɫ ɧɚɪɚɫɬɚɧɢɟɦ ɤɚɥɶɰɢɟɦɢɢ ɢ ɤɚɥɶ-
ɰɢɭɪɢɢ, ɫɧɢɠɟɧɢɟɦ ɆɉɄ ɢ ɪɨɫɬɚ, ɚ ɬɚɤɠɟ ɜɨɡɧɢɤ-
ɧɨɜɟɧɢɟɦ ɢ ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɟɦ ɧɟɮɪɨɥɢɬɢɚɡɚ. 
Ʉɨɦɩɪɟɫɫɢɨɧɧɵɟ ɩɟɪɟɥɨɦɵ ɩɪɢ ɉȽɉɌ ɧɟ ɜɫɟɝɞɚ 
ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ ɪɟɡɤɨɣ ɛɨɥɶɸ [8], ɩɨɷɬɨɦɭ ɞɥɹ 
ɭɫɬɚɧɨɜɥɟɧɢɹ ɜɧɨɜɶ ɜɨɡɧɢɤɲɢɯ ɞɟɮɨɪɦɚɰɢɣ ɩɨ-
ɡɜɨɧɤɨɜ ɬɪɟɛɭɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɪɟɧɬɝɟɧɨɝɪɚɮɢɢ 

Ɍɚɛɥɢɰɚ 1. 
Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɚɰɢɟɧɬɨɤ, ɜɤɥɸɱɟɧɧɵɯ ɜ 

ɢɫɫɥɟɞɨɜɚɧɢɟ

Ɋɟɮɟɪɟɧɫ-
ɧɵɟ 

ɡɧɚɱɟɧɢɹ

Ƚɪɭɩɩɚ ɧɚɛɥɸɞɟɧɢɹ
(n=43)

Ƚɪɭɩɩɚ ɚɥɟɧɞɪɨɧɚɬɚ
(n=55)

ȼɨɡɪɚɫɬ***, ɝɨɞɵ 59,6±8,7 65,6±8,7
ɂɆɌ***, ɤɝ/ɦ2 28,1±4,5 25,4±3,4
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɥɢɧɟɣ-
ɧɵɣ ɪɚɡɦɟɪ ɩɚɪɚɚɞɟɧɨ-
ɦɵ*, ɫɦ^ 

1,4 ±0,6 1,3±0,6

ɋɚɨɛɳ*, ɦɦɨɥɶ/ɥ 2,15-2,55 2,64 [2,52; 2,83] 2,70 [2,60; 2,85]
ɋɚ2+, ɦɦɨɥɶ/ɥ * 1,03-1,29 1,28 [1,21; 1,38] 1,30 [1,21; 1,33]
ɮɨɫɮɚɬɵ, ɦɦɨɥɶ/ɥ * 0,87-1,45 0,93 [0,86; 1,00] 0,90 [0,80; 1,00]
ɓɎ, ɦȿɞ/ɥ * 0-270 240,0 [181,0; 294,0] 230,2 [187,0; 298,8]
Ʉɪɟɚɬɢɧɢɧ, ɦɤɦɨɥɶ/ɥ * 40-80 73,0 [66,8; 77,9] 66,0 [59,0; 75,0]
ɉɌȽ, ɩɝ/ɦɥ * 15-65 122,3 [107,0; 205,8] 157,6 [124,5; 200,8]
ɈɄ, ɧɝ/ɦɥ * ɞɨ 41,3 n=28, 47,5 [28,6; 64,6] n=37, 42,9 [31,9; 61,8]
ɋɌɯ, ɧɝ/ɦɥ * ɞɨ 0,60 n=28, 0,80 [0,70; 1,11] n=37, 0,90 [0,70; 1,20]
25(Ɉɇ)d, ɧɝ/ɦɥ * 15-80 n=17, 15,4 [7,7; 17,9] n=20, 16,6 [11,5; 20,9]
ɋɚɫɭɬ, ɦɦɨɥɶ/ɫɭɬ * 2,5-7,5 7,0 [4,9; 10,2] 8,5 [6,0; 11,8]
ɋɚ/ɤɪɟɚɬɢɧɢɧ ** 0,1-0,8 0,48 [0,22; 0,67] 0,79 [0,40; 1,24]
ɋɄɎ, ɦɥ/ɦɢɧ*** 87 [71; 102] 74 [65; 87]
ɆɉɄ l2-4, ɝ/ɫɦ2  *** n=35, 1,034±0,198 n=37, 0,896±0,134
L2-4 t-ɤɪɢɬɟɪɢɣ (sd) n=35, -1,2±1,5 n=37, -2,5±1,1
ɆɉɄ Neck, ɝ/ɫɦ2 *** 0,849±0,152 0,743±0,114
Neck, t-ɤɪɢɬɟɪɢɣ (sd) -1,1±1,2 -2,0±0,9
ɆɉɄ troch, ɝ/ɫɦ2 *** 0,736±0,132 0,640±0,119
troch, t-ɤɪɢɬɟɪɢɣ (sd) -0,5±1,2 -1,4±1,0
ɆɉɄ th, ɝ/ɫɦ2 *** 0,913±0,154 0,796±0,126
th t-ɤɪɢɬɟɪɢɣ (sd) -0,7±1,3 -1,7±1,0
ɆɉɄ rud, ɝ/ɫɦ2  *** n=41, 0,342 [0,297; 

0,386]
n=53, 0,266 [0,232; 

0,316]
rud t-ɤɪɢɬɟɪɢɣ (sd) n=41,   -1,1±2,2 n=53,  -2,9±1,4
ɆɉɄ r33%, ɝ/ɫɦ2  *** n=41,   0,599 [0,497; 

0,666]
n=53,  0,486 [0,419; 

0,550]
r33% t-ɤɪɢɬɟɪɢɣ (sd) n=41, -1,9±1,5 n=53, -3,3±1,2
ɆɉɄ rt, ɝ/ɫɦ2 *** n=41, 0,484 [0,401; 

0,548]
n=53, 0,389  [0,343; 

0,445]
rt t-ɤɪɢɬɟɪɢɣ (sd) *** n=41, -1,6±1,9 n=53, -3,1±1,6

ȼ ɬɚɛɥɢɰɟ ɩɪɢɜɟɞɟɧɨ: ɫɪɟɞɧɟɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ± ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟ-
ɧɢɟ ɢɥɢ ɦɟɞɢɚɧɚ [25-ɣ ɩɪɨɰɟɧɬɢɥɶ; 75-ɣ ɩɪɨɰɟɧɬɢɥɶ]; ɤɨɥɢɱɟɫɬɜɨ ɢɡɦɟɪɟɧɢɣ 
ɭɤɚɡɚɧɨ, ɟɫɥɢ ɩɚɪɚɦɟɬɪ ɨɰɟɧɟɧ ɧɟ ɭ ɜɫɟɯ ɩɚɰɢɟɧɬɨɤ. ^ – ɩɨ ɞɚɧɧɵɦ ɍɁɂ, * - 
ɪ>0,05, ** - p≤0,05, *** - p≤0,01.

Ɍɚɛɥɢɰɚ. 2. 
ɂɡɦɟɧɟɧɢɟ ɆɉɄ ɭ ɩɚɰɢɟɧɬɨɤ ɝɪɭɩɩɵ ɧɚɛɥɸɞɟɧɢɹ ɢ ɝɪɭɩɩɵ ɚɥɟɧɞɪɨɧɚɬɚ (ɩɪɢɜɟɞɟɧɨ ɚɛɫɨɥɸɬɧɨɟ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨɟ  

(ɜ ɩɪɨɰɟɧɬɚɯ) ɢɡɦɟɧɟɧɢɟ ɆɉɄ, ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɢ 95% Ⱦɂ ɞɥɹ ɫɪɟɞɧɟɝɨ)

1 ɝɨɞ 2 ɝɨɞɚ
ɧɚɛɥɸɞɟɧɢɟ ɚɥɟɧɞɪɨɧɚɬ ɧɚɛɥɸɞɟɧɢɟ ɚɥɟɧɞɪɨɧɚɬ

L2-4 -0,004±0,073, [-0,037; 0,029]
-0,1±8,1, [-3,8; 3,6]

0,029±0,038, [0,014; 0,044]*
+3,5±4,5, [1,8; 5,2]*

-0,046±0,042, [-0,081; -0,011]*
-4,2±4,0, [-7,5; -0,8]

0,036±0,037, [0,015; 0,057]*
+4,0±4,2, [1,7; 6,3]*

Neck -0,009±0,054, [-0,032; 0,014]
-0,6±7,5, [-3,8; 2,6]

0,012±0,036, [0,001; 0,023]*
+1,5±4,3, [0,2; 2,8]*

-0,020±0,052, [-0,047; 0,007]
-1,8±6,2, [-5,0; 1,4]

0,015±0,032, [0,003; 0,027]*
+2,2±4,4, [0,5; 3,9]*

troch 0,001±0,058, [-0,023; 0,026]
0,3±8,5, [-3,3; 3,9]

0,015±0,033, [0,005; 0,025]*
+2,5±5,0, [1,0; 4,0]*

-0,010±0,033, [-0,027; 0,007]
-1,3±4,5, [-3,6; 1,0]

0,010±0,049, [-0,009; 0,029]
1,7±7,3, [-1,1; 4,5]

th -0,01±0,04, [-0,027; 0,007]
-1,1±4,7, [-3,0; 0,9]

0,017±0,03, [0,008; 0,026]*
+2,2±3,7, [1,1; 3,3]*

-0,033±0,036, [-0,052; -0,015*
-3,5±3,8, [-5,4; -1,5*]

0,017±0,037, [0,003; 0,031]*
+2,3±4,5, [0,6; 4,0]*

rud -0,009±0,026, [-0,021; 0,004]
-2,2±8,0, [-5,9; 1,6]

-0,002±0,029, [-0,012; 0,007]
-0,7±12,0, [-4,7; 3,2]

-0,005±0,024, [-0,019; 0,008]
-1,6±6,9, [-5,5; 2,2]

0,015±0,039, [-0,002; 0,031]
6,2±17,2, [-0,8; 13,3]

r33% -0,014±0,033, [-0,029; 0,002]
-2,5±5,4, [-5,0; 0]

0,002±0,029, [-0,007; 0,012]
0,7±6,1, [-1,2; 2,8]

-0,023±0,039, [-0,044; -0,001]*
-4,0±6,5, [-7,6; -0,4]*

0,015±0,041, [-0,002; 0,032]
3,5±9,2, [-0,3; 7,3]

rt -0,006±0,024, [-0,017; 0,006]
-1,4±5,0, [-3,8; 1,0]

0,002±0,021, [-0,005; 0,009]
0,7±5,6, [-1,1; 2,6]

-0,008±0,025, [-0,023; 0,006]
-1,9±5,1, [-4,8; 1,1]

0,012±0,033, [-0,002; 0,025]
3,2±8,6, [-0,3; 6,8]

*—  ɞɨɫɬɨɜɟɪɧɨɟ (ɪ<0,05) ɢɡɦɟɧɟɧɢɟ ɆɉɄ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɛɚɡɚɥɶɧɵɦ ɭɪɨɜɧɟɦ.
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Ɍɚɛɥɢɰɚ 3. 
Ⱦɢɧɚɦɢɤɚ ɝɨɪɦɨɧɚɥɶɧɨ-ɛɢɨɯɢɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ

ɋɚɨɛɳ, 
ɦɦɨɥɶ/ɥ

ɋɚ2+, 
ɦɦɨɥɶ/ɥ

Ɏɨɫɮɚɬɵ, 
ɦɦɨɥɶ/ɥ 

ɈɄ, 
ɧɝ/ɦɥ

ɋɌɯ, 
ɧɝ/ɦɥ

ɉɌȽ, 
ɩɝ/ɦɥ

ɋɚɫɭɬ, 
ɦɨɥɶ/ɫɭɬ

ɋɚ/ɤɪɟɚ-
ɬɢɧɢɧ ɜ 
ɬɨɳɚ-

ɤɨɜɨɣ ɦɨɱɟ

Ƚɪ
ɭɩ

ɩɚ
 ɧ

ɚɛ
ɥɸ

ɞɟ
ɧɢ

ɹ ɢɫ-
ɯɨɞɧɨ

2,64
[2,52; 2,83]

1,28
[1,21; 1,38]

0,93
[0,86; 1,00]

47,5
[28,6; 64,6]

0,80
[0,70; 1,11]

122,3
[107,0; 205,8]

7,0
[4,9; 10,2]

0,48
[0,22; 0,67]

1 ɝɨɞ 2,65*
[2,53; 2,77]

1,25*
[1,12; 1,33]

0,94*
[0,83; 1,01]

40,3*
[24,0; 48,2]

0,70*
[0,50; 1,20]

114,0*
[83,9; 166,2]

5,3*
[3,1; 8,4]

0,66*
[0,43; 1,01]

2 ɝɨɞɚ 2,65*
[2,51; 2,75]

1,24*
[1,15; 1,26]

0,92*
[0,82; 1,02]

43,7*
[34,3; 48,1]

0,90**
[0,68; 1,01]

122,9*
[94,8; 202,5]

7,7**
[5,7; 12,9]

0,60*
[0,50; 0,99]

Ƚɪ
ɭɩ

ɩɚ
 ɚ

ɥɟ
ɧɞ

ɪɨ
ɧɚ

ɬɚ ɢɫ-
ɯɨɞɧɨ

2,70
[2,60; 2,85]

1,30
[1,21; 1,33]

0,90
[0,80; 1,00]

42,9
[31,9; 61,8]

0,90
[0,70; 1,20]

157,6
[124,5; 200,8]

8,5
[6,0; 11,7]

0,79
[0,40; 1,24]

1 ɝɨɞ 2,62****
[2,52; 2,7]

1,21***
[1,15; 1,3]

0,91*
[0,81; 1,01]

29,6***
[18,6; 36,7]

0,34****
[0,28; 0,55]

158,0*
[113,1; 205,6]

6,3**
[3,7; 7,6]

0,48*
[0,29; 0,82]

2 ɝɨɞɚ 2,62**
[2,47; 2,74]

1,22*
[1,81; 1,26]

0,92*
[0,85; 1,01]

27,4***
[20,6; 32,9]

0,40***
[0,20; 0,56]

136,0*
[103,3; 174,7]

6,5*
[4,6; 9,0]

0,57*
[0,30; 0,73]

ɉɪɢɜɟɞɟɧɚ ɦɟɞɢɚɧɚ ɢ ɢɧɬɟɪɤɜɚɪɬɢɥɶɧɵɣ ɪɚɡɦɚɯ. ɋɪɚɜɧɟɧɢɟ ɫ ɢɫɯɨɞɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ: 
* — ɧɟɞɨɫɬɨɜɟɪɧɨ, **— ɪ<0,05, ***— ɪ<0,01, **** — ɪ<0,0001

ɝɪɭɞɧɨɝɨ ɢ ɩɨɹɫɧɢɱɧɨɝɨ ɨɬɞɟɥɨɜ ɜ ɥɚɬɟɪɚɥɶɧɨɣ ɩɪɨɟɤɰɢɢ 
ɩɪɢ ɭɫɬɚɧɨɜɥɟɧɢɢ ɞɢɚɝɧɨɡɚ ɢ ɜ ɞɢɧɚɦɢɤɟ. ɉɨɫɤɨɥɶɤɭ ɷɬɨ 
ɛɵɥɨ ɫɞɟɥɚɧɨ ɧɟ ɭ ɜɫɟɯ, ɧɟɜɨɡɦɨɠɧɨ ɨɞɧɨɡɧɚɱɧɨ ɫɭɞɢɬɶ ɨɛ 
ɢɫɬɢɧɧɨɣ ɱɚɫɬɨɬɟ ɩɟɪɟɥɨɦɨɜ. Ɉɰɟɧɤɚ ɫɨɫɬɨɹɧɢɹ ɩɨɡɜɨɧɨɱ-
ɧɢɤɚ ɩɪɨɜɨɞɢɥɚɫɶ ɩɭɬɟɦ ɢɡɦɟɪɟɧɢɹ ɪɨɫɬɚ, ɱɬɨ ɞɚɟɬ ɥɢɲɶ 
ɤɨɫɜɟɧɧɭɸ ɢɧɮɨɪɦɚɰɢɸ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɜɵɹɜɥɟɧɧɚɹ ɱɚɫɬɨɬɚ 
ɫɧɢɠɟɧɢɹ ɪɨɫɬɚ ɛɨɥɟɟ 2 ɫɦ ɡɚ ɝɨɞ, ɫ ɜɵɫɨɤɨɣ ɞɨɥɟɣ ɜɟɪɨɹɬ-
ɧɨɫɬɢ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɳɚɹ ɨ ɤɨɦɩɪɟɫɫɢɨɧɧɨɦ ɩɟɪɟɥɨɦɟ ɩɨ-
ɡɜɨɧɨɱɧɢɤɚ [24], ɜɵɫɨɤɚ ɜ ɨɛɟɢɯ ɝɪɭɩɩɚɯ. ɍ ɩɚɰɢɟɧɬɨɤ ɫ ɧɢɡ-
ɤɨɬɪɚɜɦɚɬɢɱɟɫɤɢɦɢ ɩɟɪɟɥɨɦɚɦɢ ɢ ɫɧɢɠɟɧɢɟɦ ɪɨɫɬɚ ɭɠɟ ɧɚ 
ɦɨɦɟɧɬ ɧɚɱɚɥɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɬɦɟɱɚɥɫɹ ɬɹɠɟɥɵɣ ɨɫɬɟɨɩɨɪɨɡ, 
4 ɭɠɟ ɢɦɟɥɢ ɧɢɡɤɨɬɪɚɜɦɚɬɢɱɟɫɤɢɟ ɩɟɪɟɥɨɦɵ ɜ ɚɧɚɦɧɟɡɟ. Ɉɬ-
ɫɭɬɫɬɜɢɟ ɫɧɢɠɟɧɢɹ ɱɚɫɬɨɬɵ ɩɟɪɟɥɨɦɨɜ ɜ ɝɪɭɩɩɟ ɚɥɟɧɞɪɨɧɚ-
ɬɚ ɦɨɠɟɬ ɛɵɬɶ ɫɜɹɡɚɧɨ ɫ ɛɨɥɟɟ ɜɵɪɚɠɟɧɧɵɦ ɨɫɬɟɨɩɨɪɨɡɨɦ 
ɜ ɷɬɨɣ ɝɪɭɩɩɟ ɧɚ ɦɨɦɟɧɬ ɧɚɱɚɥɚ ɥɟɱɟɧɢɹ ɢ ɧɟɞɨɫɬɚɬɨɱɧɵɦ 
ɫɪɨɤɨɦ ɥɟɱɟɧɢɹ, ɬɚɤɠɟ ɧɟɢɡɜɟɫɬɧɵɦ ɜɥɢɹɧɢɟɦ ɧɚ ɢɡɦɟɧɟɧɢɟ 
ɞɪɭɝɢɯ, ɧɟ ɢɡɦɟɪɹɜɲɢɯɫɹ ɜ ɞɚɧɧɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ, ɩɚɪɚɦɟ-
ɬɪɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɪɨɱɧɨɫɬɶɸ ɩɨɡɜɨɧɤɚ, ɧɚɩɪɢɦɟɪ, ɬɨɥ-
ɳɢɧɭ ɤɨɪɬɢɤɚɥɶɧɨɝɨ ɫɥɨɹ ɢ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ 
ɩɨɡɜɨɧɤɚ. ȼ ɰɟɥɨɦ, ɜɵɫɨɤɚɹ ɱɚɫɬɨɬɚ ɧɢɡɤɨɬɪɚɜɦɚɬɢɱɟɫɤɢɯ 
ɩɟɪɟɥɨɦɨɜ ɜ ɝɪɭɩɩɟ ɚɥɟɧɞɪɨɧɚɬɚ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɬɨɦ, ɱɬɨ 
ɫɤɨɪɨɫɬɶ ɧɚɛɨɪɚ ɆɉɄ ɭ ɬɹɠɟɥɵɯ ɛɨɥɶɧɵɯ ɧɟɞɨɫɬɚɬɨɱɧɚ ɞɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɧɢɡɤɨɬɪɚɜɦɚɬɢɱɟɫɤɢɯ ɩɟɪɟɥɨɦɨɜ ɜ ɩɟɪɜɵɟ 
1-2 ɝɨɞɚ ɥɟɱɟɧɢɹ. 

Ɇɟɧɶɲɚɹ ɱɚɫɬɨɬɚ ɩɨɜɵɲɟɧɢɹ ɤɚɥɶɰɢɟɦɢɢ ɢ ɤɚɥɶɰɢɭɪɢɢ 
ɜ ɝɪɭɩɩɟ ɚɥɟɧɞɪɨɧɚɬɚ ɹɜɢɥɚɫɶ ɩɪɢɱɢɧɨɣ ɬɨɝɨ, ɱɬɨ ɜ ɰɟɥɨɦ ɱɚ-
ɫɬɨɬɚ ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɹ ɉȽɉɌ ɜ ɝɪɭɩɩɟ ɥɟɱɟɧɢɹ ɛɵɥɚ ɧɢɠɟ, 
ɱɟɦ ɜ ɝɪɭɩɩɟ ɧɚɛɥɸɞɟɧɢɹ. Ɉɞɧɚɤɨ ɞɢɧɚɦɢɱɟɫɤɨɟ ɢɡɦɟɪɟɧɢɟ 
ɩɨɤɚɡɚɥɨ, ɱɬɨ ɝɢɩɨɤɚɥɶɰɢɟɦɢɱɟɫɤɨɟ ɞɟɣɫɬɜɢɟ ɩɪɟɩɚɪɚɬɚ 
ɨɫɥɚɛɟɜɚɟɬ ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ, ɩɨɷɬɨɦɭ ɜɨɡɦɨɠɧɨ ɧɚɪɚɫ-
ɬɚɧɢɟ ɤɚɥɶɰɢɟɦɢɢ ɭ ɧɟɤɨɬɨɪɵɯ ɩɚɰɢɟɧɬɨɜ ɩɪɢ ɞɥɢɬɟɥɶɧɨɦ 
ɥɟɱɟɧɢɢ. ȼ ɧɚɲɟɦ ɢɫɫɥɟɞɨɜɚɧɢɢ, ɭ ɨɞɧɨɣ ɩɚɰɢɟɧɬɤɢ ɡɚ ɜɪɟ-
ɦɹ ɥɟɱɟɧɢɹ ɛɵɥɨ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ ɩɨɜɵɲɟɧɢɟ ɋɚɨɛɳ ɞɨ 3,5 
ɦɦɨɥɶ/ɥ. ɗɬɨ ɩɪɨɢɡɨɲɥɨ ɥɟɬɨɦ, ɩɨ ɜɫɟɣ ɜɢɞɢɦɨɫɬɢ, ɧɚ ɮɨɧɟ 
ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɝɨ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɨɪɝɚɧɢɡɦɚ, ɜ ɩɨɫɥɟɞɭɸ-
ɳɟɦ ɭɪɨɜɟɧɶ ɤɚɥɶɰɢɟɦɢɢ ɭ ɧɟɟ ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨ ɜɟɪɧɭɥɫɹ ɤ 
ɩɪɟɠɧɢɦ ɡɧɚɱɟɧɢɹɦ. ɗɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɬɨɦ, ɱɬɨ ɞɚɠɟ ɧɚ 
ɮɨɧɟ ɩɪɢɟɦɚ ɚɥɟɧɞɪɨɧɚɬɚ ɧɟɨɛɯɨɞɢɦɨ ɧɟ ɡɚɛɵɜɚɬɶ ɪɟɤɨɦɟɧ-
ɞɨɜɚɬɶ ɩɚɰɢɟɧɬɭ ɫɨɛɥɸɞɚɬɶ ɞɨɫɬɚɬɨɱɧɵɣ ɜɨɞɧɵɣ ɪɟɠɢɦ ɢ 
ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɭɪɨɜɟɧɶ ɤɚɥɶɰɢɟɦɢɢ ɩɪɢ ɪɟɡɤɨɦ ɭɯɭɞɲɟɧɢɢ 
ɫɚɦɨɱɭɜɫɬɜɢɹ ɞɥɹ ɩɪɨɮɢɥɚɤɬɢɤɢ ɝɢɩɟɪɤɚɥɶɰɢɟɦɢɱɟɫɤɨɝɨ 
ɤɪɢɡɚ.

ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɥɟ-
ɱɟɧɢɹ ɚɥɟɧɞɪɨɧɚɬɨɦ ɨɰɟɧɢɜɚɥɨɫɶ ɢɡɦɟɧɟɧɢɟ ɆɉɄ ɡɚ 1 ɢ 2 
ɝɨɞɚ ɥɟɱɟɧɢɹ. Ȼɨɥɶɲɢɧɫɬɜɨ ɢɫɫɥɟɞɨɜɚɧɢɣ ɚɥɟɧɞɪɨɧɚɬɚ ɩɪɢ 
ɉȽɉɌ ɫɯɨɞɹɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɨɞɧɨ-ɞɜɭɯɝɨɞɢɱɧɨɟ ɥɟɱɟɧɢɟ ɩɨ-
ɡɜɨɥɹɟɬ ɷɮɮɟɤɬɢɜɧɨ ɩɨɜɵɫɢɬɶ ɆɉɄ ɜ ɩɨɹɫɧɢɱɧɨɦ ɨɬɞɟɥɟ 

ɩɨɡɜɨɧɨɱɧɢɤɚ [6, 11, 15, 18] ɢ, ɜ ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ, ɜ ɩɪɨɤ-
ɫɢɦɚɥɶɧɨɦ ɨɬɞɟɥɟ ɛɟɞɪɚ [6, 11, 18]. Ⱦɨɫɬɨɜɟɪɧɨɣ ɩɨɥɨɠɢ-
ɬɟɥɶɧɨɣ ɞɢɧɚɦɢɤɢ ɜ ɥɭɱɟɜɨɣ ɤɨɫɬɢ, ɞɥɹ ɤɨɬɨɪɨɣ ɬɢɩɢɱɧɨ 
ɧɚɢɛɨɥɶɲɟɟ ɫɧɢɠɟɧɢɟ ɆɉɄ ɩɪɢ ɉȽɉɌ, ɪɚɧɟɟ ɜɵɹɜɥɟɧɨ ɧɟ 
ɛɵɥɨ. ɋɨɝɥɚɫɧɨ ɧɚɲɢɦ ɞɚɧɧɵɦ, ɭ ɩɚɰɢɟɧɬɨɤ, ɩɪɢɧɢɦɚɜɲɢɯ 
ɚɥɟɧɞɪɨɧɚɬ, ɭɠɟ ɱɟɪɟɡ 1 ɝɨɞ ɜɵɹɜɥɟɧ ɞɨɫɬɨɜɟɪɧɵɣ ɩɪɢɪɨɫɬ 
ɆɉɄ ɜ ɩɨɹɫɧɢɱɧɵɯ ɩɨɡɜɨɧɤɚɯ, ɲɟɣɤɟ ɛɟɞɪɚ, ɛɨɥɶɲɨɦ ɜɟɪ-
ɬɟɥɟ ɢ ɜɫɟɦ ɛɟɞɪɟ. ɇɚɢɛɨɥɶɲɢɣ ɩɪɢɪɨɫɬ +3,5±4,5 ɜɵɹɜɥɟɧ 
ɜ ɩɨɹɫɧɢɱɧɵɯ ɩɨɡɜɨɧɤɚɯ, ɜ ɩɪɨɤɫɢɦɚɥɶɧɨɦ ɨɬɞɟɥɟ ɛɟɞɪɚ 
ɡɧɚɱɟɧɢɹ ɩɪɢɪɨɫɬɚ ɫɨɫɬɚɜɢɥɢ ɨɤɨɥɨ 2%. ȼ ɬɟɱɟɧɢɟ ɜɬɨɪɨɝɨ 
ɝɨɞɚ ɬɟɦɩ ɩɪɢɪɨɫɬɚ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɡɢɥɫɹ, ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ 
ɆɉɄ ɛɥɢɡɤɢ ɤ ɧɚɛɥɸɞɚɜɲɢɦɫɹ ɜ ɤɨɧɰɟ ɩɟɪɜɨɝɨ ɝɨɞɚ ɩɪɢɟɦɚ 
ɚɥɟɧɞɪɨɧɚɬɚ. Ȼɵɫɬɪɵɣ ɧɚɛɨɪ ɆɉɄ ɜ ɬɟɱɟɧɢɟ ɩɟɪɜɨɝɨ ɝɨɞɚ 
ɥɟɱɟɧɢɹ ɜ ɨɬɞɟɥɚɯ, ɛɨɝɚɬɵɯ ɬɪɚɛɟɤɭɥɹɪɧɨɣ ɬɤɚɧɶɸ, ɯɚɪɚɤ-
ɬɟɪɟɧ ɞɥɹ ɞɟɣɫɬɜɢɹ ɚɥɟɧɞɪɨɧɚɬɚ, ɢ ɫɜɹɡɚɧ ɫ ɡɚɩɨɥɧɟɧɢɟɦ 
ɭɱɚɫɬɤɨɜ ɪɟɡɨɪɛɰɢɢ, ɨɛɪɚɡɨɜɚɜɲɢɯɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɭɫɤɨɪɟɧ-
ɧɨɝɨ ɤɨɫɬɧɨɝɨ ɨɛɦɟɧɚ. ɉɨɞɚɜɥɟɧɢɟ ɪɟɡɨɪɛɰɢɢ ɩɪɢɜɨɞɢɬ ɤ 
ɭɦɟɧɶɲɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ ɧɨɜɵɯ ɭɱɚɫɬɤɨɜ ɪɟɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɢ ɡɚɦɟɞɥɟɧɢɸ ɧɚɛɨɪɚ ɆɉɄ. Ɍɚɤɚɹ ɞɢɧɚɦɢɤɚ ɩɪɨɫɥɟɠɢɜɚɟɬ-
ɫɹ ɩɪɢ ɥɟɱɟɧɢɢ ɤɚɤ ɩɨɫɬɦɟɧɨɩɚɭɡɚɥɶɧɨɝɨ Ɉɉ [12], ɬɚɤ ɢ Ɉɉ, 
ɫɨɩɪɹɠɟɧɧɨɝɨ ɫ ɉȽɉɌ [15, 18]. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɟɦ ɚɥɟɧ-
ɞɪɨɧɚɬɚ ɜ ɬɟɱɟɧɢɟ ɜɬɨɪɨɝɨ ɝɨɞɚ ɩɨɞɞɟɪɠɢɜɚɟɬ ɪɟɡɭɥɶɬɚɬ, ɞɨ-
ɫɬɢɝɧɭɬɵɣ ɡɚ ɩɟɪɜɵɣ ɝɨɞ, ɧɟ ɩɨɡɜɨɥɹɹ ɆɉɄ ɫɧɢɠɚɬɶɫɹ ɩɨɞ 
ɜɨɡɞɟɣɫɬɜɢɟɦ ɡɚɛɨɥɟɜɚɧɢɹ ɢ ɜɨɡɪɚɫɬɚ. 

ȼ ɝɪɭɩɩɟ ɧɚɛɥɸɞɟɧɢɹ ɨɬɦɟɱɚɥɨɫɶ ɩɪɨɝɪɟɫɫɢɪɭɸɳɟɟ ɫɧɢ-
ɠɟɧɢɟ ɆɉɄ, ɨɫɨɛɟɧɧɨ ɡɚɦɟɬɧɨɟ ɩɨ ɢɫɬɟɱɟɧɢɸ ɞɜɭɯɥɟɬɧɟɝɨ 
ɫɪɨɤɚ ɧɚɛɥɸɞɟɧɢɹ. ɋɪɚɜɧɟɧɢɟ ɞɢɧɚɦɢɤɢ ɢɡɦɟɧɟɧɢɹ ɆɉɄ ɜ 
ɨɛɟɢɯ ɝɪɭɩɩɚɯ ɫ ɩɨɦɨɳɶɸ ɞɢɫɩɟɪɫɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɩɨɡɜɨ-
ɥɹɟɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɩɪɢɟɦ ɚɥɟɧɞɪɨɧɚɬɚ ɷɮɮɟɤɬɢɜɟɧ ɧɟ 
ɬɨɥɶɤɨ ɞɥɹ ɨɬɞɟɥɨɜ, ɛɨɝɚɬɵɯ ɬɪɚɛɟɤɭɥɹɪɧɨɣ ɬɤɚɧɶɸ, ɧɨ ɢ ɜ 
ɥɭɱɟɜɨɣ ɤɨɫɬɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɣ ɫɨɫɬɨɹɧɢɟ ɤɨɪɬɢɤɚɥɶɧɨɣ 
ɤɨɫɬɧɨɣ ɬɤɚɧɢ. Ɂɚɦɟɬɧɨɟ ɢɡɦɟɧɟɧɢɟ ɫɪɟɞɧɟɣ ɆɉɄ ɨɬɞɟɥɨɜ 
ɥɭɱɟɜɨɣ ɤɨɫɬɢ ɩɪɨɢɡɨɲɥɨ ɬɨɥɶɤɨ ɤ ɤɨɧɰɭ ɜɬɨɪɨɝɨ ɝɨɞɚ ɥɟɱɟ-
ɧɢɹ, ɱɬɨ ɫɜɹɡɚɧɨ ɫ ɛɨɥɟɟ ɦɟɞɥɟɧɧɨɣ ɫɤɨɪɨɫɬɶɸ ɦɟɬɚɛɨɥɢɡɦɚ 
ɤɨɪɬɢɤɚɥɶɧɨɣ ɤɨɫɬɧɨɣ ɬɤɚɧɢ. 

Ɂɧɚɱɟɧɢɹ ɨɞɧɨ- ɢ ɞɜɭɯɝɨɞɢɱɧɨɝɨ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɩɪɢ-
ɪɨɫɬɚ ɆɉɄ l2-4 ɩɪɢ ɥɟɱɟɧɢɢ ɚɥɟɧɞɪɨɧɚɬɨɦ, ɜɵɹɜɥɟɧɧɨɝɨ 
ɜ ɧɚɲɟɦ ɢɫɫɥɟɞɨɜɚɧɢɢ, ɧɟɫɤɨɥɶɤɨ ɧɢɠɟ, ɱɟɦ ɜ ɚɧɚɥɨɝɢɱ-
ɧɵɯ ɪɚɛɨɬɚɯ [11, 15, 18], ɝɞɟ ɩɪɢɪɨɫɬ ɡɚ 2 ɝɨɞɚ ɞɨɫɬɢɝɚɥ 
+7,3±3,1% [15]. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɫ ɷɬɢɦ, ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɩɪɢ-
ɪɨɫɬ ɜ ɩɪɨɤɫɢɦɚɥɶɧɨɦ ɨɬɞɟɥɟ ɛɟɞɪɚ ɢ ɥɭɱɟɜɨɣ ɤɨɫɬɢ ɜ ɧɚ-
ɲɟɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɢɦɟɟɬ ɫɨɩɨɫɬɚɜɢɦɵɟ ɡɧɚɱɟɧɢɹ ɫ ɜɵɲɟɭ-
ɤɚɡɚɧɧɵɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ [11, 15, 18]. ȼ ɪɚɛɨɬɟ Chow ɋ.ɋ. 
ɫ ɫɨɜɬ. ɩɨɥɭɱɟɧ ɛɨɥɶɲɢɣ ɩɪɢɪɨɫɬ ɜ Neck +4,17±6,01% ɡɚ 1 
ɝɨɞ, ɚ ɜ ɨɬɞɟɥɚɯ l2-4 ɢ rud ɫɨɩɨɫɬɚɜɢɦɵɣ ɫ ɧɚɲɢɦɢ ɞɚɧɧɵɦɢ 
(+3,79±4,04% ɢ +1,01±2,32%, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ). ȼɚɪɢɚɛɟɥɶ-
ɧɨɫɬɶ ɜ ɜɵɪɚɠɟɧɧɨɫɬɢ ɨɬɜɟɬɚ ɧɚ ɚɥɟɧɞɪɨɧɚɬ ɦɨɠɟɬ ɢɦɟɬɶ 
ɪɚɡɥɢɱɧɵɟ ɩɪɢɱɢɧɵ: ɧɟɨɞɢɧɚɤɨɜɨɟ ɢɫɯɨɞɧɨɟ ɫɨɫɬɨɹɧɢɟ 

ɆɉɄ ɭ ɩɚɰɢɟɧɬɨɜ ɢɡ ɪɚɡɧɵɯ ɢɫɫɥɟɞɨ-
ɜɚɧɢɣ, ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɜɢɬɚɦɢɧɨɦ d, 
ɫɬɪɨɝɨɟ ɢɫɤɥɸɱɟɧɢɟ ɩɚɰɢɟɧɬɨɤ ɫɨ ɫɧɢ-
ɠɟɧɢɟɦ ɪɨɫɬɚ ɜ ɧɚɲɟɣ ɪɚɛɨɬɟ, ɪɚɡɥɢɱ-
ɧɵɣ ɪɟɠɢɦ ɩɪɢɟɦɚ ɚɥɟɧɞɪɨɧɚɬɚ (10 ɦɝ 
ɟɠɟɞɧɟɜɧɨ ɢɥɢ 70 ɦɝ 1 ɪɚɡ ɜ ɧɟɞɟɥɸ), 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɡɥɢɱɧɨɣ ɬɟɯɧɢɤɢ 
ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɞɟɧɫɢɬɨɦɟɬɪɢɱɟɫɤɨɝɨ 
ɢɫɫɥɟɞɨɜɚɧɢɹ, ɛɨɥɶɲɢɣ ɨɛɴɟɦ ɢɫɫɥɟ-
ɞɭɟɦɵɯ ɝɪɭɩɩ ɜ ɧɚɲɟɦ ɢɫɫɥɟɞɨɜɚɧɢɢ. 
Ⱦɚɧɧɵɟ ɨɛ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɜɢɬɚɦɢɧɨɦ 
d ɩɚɰɢɟɧɬɨɜ ɫ ɉȽɉɌ ɩɪɢɜɟɞɟɧɵ ɜ ɪɚ-
ɛɨɬɚɯ Chow ɋ.ɋ. ɫ ɫɨɚɜɬ. ɢ Khan Ⱥ. ɫ 
ɫɨɚɜɬ. [6, 11] ɢ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɞɨ-
ɫɬɚɬɨɱɧɨɦ ɟɝɨ ɭɪɨɜɧɟ. ȼ ɬɨ ɜɪɟɦɹ ɤɚɤ ɭ 
ɜɫɟɯ ɧɚɲɢɯ ɩɚɰɢɟɧɬɨɜ ɨɬɦɟɱɚɥɫɹ ɝɢɩɨ-
ɜɢɬɚɦɢɧɨɡ ɢɥɢ ɞɟɮɢɰɢɬ ɜɢɬɚɦɢɧɚ d. 
ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɧɟɬ ɭɛɟɞɢɬɟɥɶɧɵɯ 
ɞɚɧɧɵɯ ɨɛ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɨɛɚɜɥɟɧɢɹ 
ɜɢɬɚɦɢɧɚ d ɤ ɬɟɪɚɩɢɢ ɚɥɟɧɞɪɨɧɚɬɨɦ, 
ɞɚɧɧɵɟ ɪɹɞɚ ɢɫɫɥɟɞɨɜɚɧɢɣ ɭɤɚɡɵɜɚɸɬ, 
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Ɋɢɫ.1.  
Ⱦɢɧɚɦɢɤɚ ɆɉɄ ɜ ɨɬɞɟɥɚɯ L2—L4 ɢ R33% ɜ ɝɪɭɩɩɚɯ 

ɧɚɛɥɸɞɟɧɢɹ ɢ ɚɥɟɧɞɪɨɧɚɬɚ. Ƚɪɚɮɢɤɢ ɩɨɫɬɪɨɟɧɵ 
ɬɨɥɶɤɨ ɞɥɹ ɩɚɰɢɟɧɬɨɤ, ɩɪɨɫɥɟɠɟɧɧɵɯ ɜ ɬɟɱɟɧɢɟ 2 ɥɟɬ. 

ɉɪɢɜɟɞɟɧɨ ɫɪɟɞɧɟɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɢ ɟɝɨ 95% Ⱦɂ 

ɱɬɨ ɝɢɩɨɜɢɬɚɦɢɧɨɡ d ɭɬɹɠɟɥɹɟɬ ɬɟɱɟɧɢɟ ɉȽɉɌ [16, 22] ɢ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɨɠɟɬ ɫɤɚɡɵɜɚɬɶɫɹ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɥɟɱɟ-
ɧɢɹ ɛɢɫɮɨɫɮɨɧɚɬɚɦɢ. 

ɉɪɢɪɨɫɬ ɆɉɄ ɜ ɥɭɱɟɜɨɣ ɤɨɫɬɢ, ɜɵɹɜɥɟɧɧɵɣ ɜ ɧɚɲɟɦ 
ɢɫɫɥɟɞɨɜɚɧɢɢ, ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɡɧɚɱɢɦɨ ɧɟ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɞɚɧ-
ɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɞɪɭɝɢɯ ɪɚɛɨɬɚɯ [6, 11, 15]. Ɉɞɧɚɤɨ ɧɚɦ 
ɜɩɟɪɜɵɟ ɭɞɚɥɨɫɶ ɜɵɹɜɢɬɶ ɞɨɫɬɨɜɟɪɧɵɟ ɪɚɡɥɢɱɢɹ ɫ ɝɪɭɩɩɨɣ 
ɧɚɛɥɸɞɟɧɢɹ, ɱɬɨ, ɜɟɪɨɹɬɧɨ, ɫɜɹɡɚɧɨ ɫ ɛɨɥɶɲɢɦ ɨɛɴɟɦɨɦ 
ɝɪɭɩɩ, ɩɪɢɦɟɧɟɧɢɟɦ ɞɪɭɝɢɯ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɦɟɬɨɞɢɤ, ɚ ɬɚɤ-
ɠɟ ɞɜɭɯɥɟɬɧɟɦ ɧɚɛɥɸɞɟɧɢɟɦ. ȼɟɞɶ ɢɦɟɧɧɨ ɤ ɤɨɧɰɭ ɜɬɨɪɨɝɨ 
ɝɨɞɚ ɩɪɢɟɦɚ ɚɥɟɧɞɪɨɧɚɬɚ ɬɪɟɧɞ ɤ ɭɜɟɥɢɱɟɧɢɸ ɆɉɄ ɜ ɥɭɱɟ-
ɜɨɣ ɤɨɫɬɢ ɫɬɚɧɨɜɢɬɫɹ ɛɨɥɟɟ ɨɱɟɜɢɞɧɵɦ. 

ȼ ɧɚɲɟɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɧɟ ɩɪɨɜɨɞɢɥɨɫɶ ɫɪɚɜɧɟɧɢɹ ɩɪɢ-
ɪɨɫɬɚ ɆɉɄ ɧɚ ɮɨɧɟ ɥɟɱɟɧɢɹ ɚɥɟɧɞɪɨɧɚɬɨɦ ɢ ɩɨɫɥɟ ɯɢɪɭɪɝɢ-
ɱɟɫɤɨɝɨ ɥɟɱɟɧɢɹ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɨɩɢɪɚɹɫɶ ɧɚ ɞɚɧɧɵɟ ɥɢɬɟɪɚ-
ɬɭɪɵ ɢ ɧɚɲɢ ɩɪɟɞɵɞɭɳɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɦɨɠɧɨ ɭɬɜɟɪɠɞɚɬɶ, 
ɱɬɨ ɧɚ ɮɨɧɟ ɩɪɢɟɦɚ ɚɥɟɧɞɪɨɧɚɬɚ ɩɪɢɪɨɫɬ ɜɨ ɜɫɟɯ ɨɬɞɟɥɚɯ 
ɦɟɧɶɲɟ ɱɟɦ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɩɨɫɥɟ ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ ɥɟɱɟɧɢɹ 
[1, 4, 13], ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɨɝɨ ɫɨɫɬɚɜɥɹɟɬ ɞɨ 15%. Ɉɫɬɚɟɬɫɹ 
ɧɟɢɡɭɱɟɧɧɵɦ, ɧɚɫɤɨɥɶɤɨ ɩɪɢɪɨɫɬ ɆɉɄ ɩɨɫɥɟ ɨɩɟɪɚɬɢɜɧɨ-
ɝɨ ɥɟɱɟɧɢɹ ɢ ɬɟɪɚɩɢɢ ɚɥɟɧɞɪɨɧɚɬɨɦ ɫɨɨɬɧɨɫɢɬɫɹ ɫ ɱɚɫɬɨɬɨɣ 
ɧɨɜɵɯ ɧɢɡɤɨɬɪɚɜɦɚɬɢɱɟɫɤɢɯ ɩɟɪɟɥɨɦɨɜ. ȼ ɢɫɫɥɟɞɨɜɚɧɢɢ 
Vestergaard Ɋ ɫ ɫɨɚɜɬ. ɩɨɤɚɡɚɧɨ, ɱɬɨ ɢ ɩɨɫɥɟ ɯɢɪɭɪɝɢɱɟɫɤɨɝɨ 
ɥɟɱɟɧɢɹ ɧɟɫɦɨɬɪɹ ɧɚ ɯɨɪɨɲɢɣ ɩɪɢɪɨɫɬ ɆɉɄ ɪɢɫɤ ɩɟɪɟɥɨɦɨɜ 
ɫɨɯɪɚɧɹɟɬɫɹ ɩɨɜɵɲɟɧɧɵɦ [25]. ɉɪɢɟɦ ɚɥɟɧɞɪɨɧɚɬɚ, ɯɨɬɹ ɢ 
ɫɨɩɪɹɠɟɧ ɫ ɯɨɪɨɲɢɦ ɩɨɞɚɜɥɟɧɢɟɦ ɪɟɡɨɪɛɰɢɢ, ɧɨ ɭ ɧɟɤɨɬɨɪɵɯ 
ɩɚɰɢɟɧɬɨɜ ɞɚɠɟ ɱɟɪɟɡ 1-2 ɝɨɞɚ ɥɟɱɟɧɢɹ ɭɪɨɜɟɧɶ ɋɌɯ ɜɫɟ 
ɠɟ ɩɪɟɜɵɲɚɟɬ ɪɟɮɟɪɟɧɫɧɵɟ ɡɧɚɱɟɧɢɹ, ɱɬɨ ɧɟɡɚɜɢɫɢɦɨ ɨɬ 
ɆɉɄ ɚɫɫɨɰɢɢɪɨɜɚɧɨ ɫ ɩɨɜɵɲɟɧɧɵɦ ɪɢɫɤɨɦ ɩɟɪɟɥɨɦɨɜ 
[7]. ɍɱɢɬɵɜɚɹ ɬɚɤɠɟ ɞɚɧɧɵɟ ɨɛ ɢɡɦɟɧɟɧɢɢ ɝɟɨɦɟɬɪɢɢ 
ɤɨɫɬɢ ɩɪɢ ɉȽɉɌ [3, 14], ɫɜɹɡɶ ɦɟɠɞɭ ɩɨɜɵɲɟɧɢɟɦ ɆɉɄ ɢ 
ɪɢɫɤɨɦ ɧɨɜɵɯ ɩɟɪɟɥɨɦɨɜ ɦɨɠɟɬ ɨɬɥɢɱɚɬɶɫɹ ɨɬ ɬɚɤɨɜɨɣ ɩɪɢ 
ɩɨɫɬɦɟɧɨɩɚɭɡɚɥɶɧɨɦ ɨɫɬɟɨɩɨɪɨɡɟ ɢ ɬɪɟɛɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɞɥɢɬɟɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ.

ɂɡɭɱɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɬɟɪɚɩɢɢ ɚɥɟɧɞɪɨɧɚɬɨɦ ɩɨɤɚ-
ɡɚɥɨ, ɱɬɨ ɜ ɩɨɹɫɧɢɱɧɨɦ ɨɬɞɟɥɟ ɩɨɡɜɨɧɨɱɧɢɤɚ ɥɭɱɲɢɣ ɩɪɢ-
ɪɨɫɬ ɧɚɫɬɭɩɚɟɬ ɭ ɩɚɰɢɟɧɬɨɤ ɫ ɧɟɛɨɥɶɲɢɦɢ ɪɚɡɦɟɪɚɦɢ Ɉɓɀ 
ɢ ɞɥɢɬɟɥɶɧɵɦ ɫɧɢɠɟɧɢɟɦ ɋɌɯ ɢ ɈɄ, ɧɚɫɬɭɩɚɸɳɟɦ ɧɚ ɮɨɧɟ 
ɥɟɱɟɧɢɹ. Ɍɟɫɧɚɹ ɤɨɪɪɟɥɹɰɢɹ ɦɟɠɞɭ ɚɩ ɆɉɄ ɜ ɩɨɡɜɨɧɤɚɯ ɡɚ 2 
ɝɨɞɚ ɢ ɢɡɦɟɧɟɧɢɹɦɢ ctx ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ, ɱɬɨ ɫɬɟɩɟɧɶ ɫɧɢ-
ɠɟɧɢɹ ɋɌɯ ɯɨɪɨɲɨ ɨɬɪɚɠɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɥɟɱɟɧɢɹ. Ɉɬɫɭɬ-
ɫɬɜɢɟ ɬɚɤɨɣ ɤɨɪɪɟɥɹɰɢɢ ɱɟɪɟɡ 1 ɝɨɞ ɬɟɪɚɩɢɢ, ɜɨɡɦɨɠɧɨ, ɫɜɹ-
ɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɜ ɧɚɱɚɥɟ ɥɟɱɟɧɢɹ ɭ ɛɨɥɶɲɢɧɫɬɜɚ ɩɚɰɢɟɧɬɨɜ, 
ɪɟɝɭɥɹɪɧɨ ɩɨɥɭɱɚɸɳɢɯ ɥɟɱɟɧɢɟ, ɨɬɦɟɱɚɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨɟ 
ɫɧɢɠɟɧɢɟ ɋɌɯ. Ʉ ɤɨɧɰɭ ɜɬɨɪɨɝɨ ɝɨɞɚ ɜ ɰɟɥɨɦ ɩɨ ɝɪɭɩɩɟ ɛɵɥɨ 
ɨɬɦɟɱɟɧɨ ɩɨɫɬɟɩɟɧɧɨɟ ɩɨɜɵɲɟɧɢɟ ɋɌɯ, ɧɟ ɞɨɫɬɢɝɚɸɳɟɟ, ɨɞ-
ɧɚɤɨ, ɢɫɯɨɞɧɵɯ ɡɧɚɱɟɧɢɣ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɩɨɤɚɡɚɥ, 
ɱɬɨ ɩɨɫɥɟ ɢɫɤɥɸɱɟɧɢɹ ɩɚɰɢɟɧɬɨɤ ɩɨ ɢɬɨɝɚɦ 2 ɥɟɬ ɢɦɟɜɲɢɯ 
ɧɟɞɨɫɬɚɬɨɱɧɨ ɫɧɢɠɟɧɧɵɣ ɋɌɯ (ɦɟɧɟɟ ɱɟɦ ɧɚ 35% ɨɬ ɢɫɯɨɞɧɨ-
ɝɨ ɭɪɨɜɧɹ), ɤɨɪɪɟɥɹɰɢɹ ɭɬɪɚɱɢɜɚɟɬɫɹ (ɪ=0,15), ɯɨɬɹ ɜɢɡɭɚɥɶɧɨ 
ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ ɬɪɟɧɞ ɤ ɛɨɥɶɲɟɦɭ ɧɚɛɨɪɭ ɆɉɄ l2-4 ɭ ɩɚɰɢ-
ɟɧɬɨɤ ɫ ɛɨɥɶɲɢɦ ɩɨɞɚɜɥɟɧɢɟɦ ɋɌɯ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɟɦ ɥɭɱ-
ɲɟ ɢ ɞɥɢɬɟɥɶɧɟɣ ɭɞɟɪɠɢɜɚɟɬɫɹ ɩɨɞɚɜɥɟɧɧɵɣ ɭɪɨɜɟɧɶ ɋɌɯ, 
ɬɟɦ ɷɮɮɟɤɬɢɜɧɟɟ ɥɟɱɟɧɢɟ ɚɥɟɧɞɪɨɧɚɬɨɦ, ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ, 
ɞɥɹ ɬɪɚɛɟɤɭɥɹɪɧɨɣ ɤɨɫɬɧɨɣ ɬɤɚɧɢ. ɇɟɞɨɫɬɚɬɨɱɧɨɟ ɫɧɢɠɟɧɢɟ 
ɋɌɯ ɤɨɧɰɭ ɜɬɨɪɨɝɨ ɝɨɞɚ ɦɨɠɟɬ ɛɵɬɶ ɫɜɹɡɚɧɨ ɫ ɧɟɞɨɫɬɚɬɨɱɧɨɣ 
ɤɨɦɩɥɚɟɧɬɧɨɫɬɶɸ ɩɚɰɢɟɧɬɨɤ, ɚɤɬɢɜɧɵɦ ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɟɦ 
ɉȽɉɌ ɢɥɢ ɞɨɫɬɢɠɟɧɢɟɦ ɧɨɜɨɝɨ ɪɚɜɧɨɜɟɫɢɹ ɦɟɠɞɭ ɤɨɫɬɟɨ-
ɛɪɚɡɨɜɚɧɢɟɦ ɢ ɪɟɡɨɪɛɰɢɟɣ. Ʉɨɪɪɟɥɹɰɢɹ ɛɥɢɡɤɚɹ ɤ ɞɨɫɬɨɜɟɪ-
ɧɨɣ (ɪ=0,08) ɛɵɥɚ ɜɵɹɜɥɟɧɚ ɢ ɞɥɹ ɚɩ ɆɉɄ l2-4 ɡɚ 2 ɝɨɞɚ ɢ 
ɢɡɦɟɧɟɧɢɹ ɈɄ, ɧɨ ɫɢɥɚ ɢ ɡɧɚɱɢɦɨɫɬɶ ɷɬɨɣ ɫɜɹɡɢ ɦɟɧɶɲɟ, ɱɟɦ 
ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɋɌɯ. ɉɨ ɜɫɟɣ ɜɢɞɢɦɨɫɬɢ, ɷɬɨ ɹɜɥɹɟɬɫɹ ɨɬɪɚ-
ɠɟɧɢɟɦ ɩɪɨɰɟɫɫɚ ɫɨɩɪɹɠɟɧɧɨɫɬɢ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɪɟɡɨɪɛɰɢɢ 
ɤɨɫɬɢ. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɫ ɷɬɢɦ ɭ 8 ɩɚɰɢɟɧɬɨɤ ɢɡ ɧɚɲɟɝɨ ɢɫɫɥɟ-
ɞɨɜɚɧɢɹ, ɧɟ ɞɨɫɬɢɝɲɢɯ ɯɨɪɨɲɟɝɨ ɫɧɢɠɟɧɢɹ ɋɌɯ ɡɚ 1-2 ɝɨɞɚ, 
ɫɨɫɬɨɹɧɢɟ ɆɉɄ l2-4 ɡɚ ɜɪɟɦɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɨɠɧɨ ɨɯɚɪɚɤɬɟ-
ɪɢɡɨɜɚɬɶ ɤɚɤ ɫɬɚɛɢɥɶɧɨɟ, ɱɬɨ ɜ ɭɫɥɨɜɢɹɯ ɉȽɉɌ ɪɚɫɰɟɧɢɜɚɟɬ-
ɫɹ ɤɚɤ ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɪɟɡɭɥɶɬɚɬ ɥɟɱɟɧɢɹ. ȼ ɪɚɛɨɬɟ Parker ɋ. 
ɫ ɫɨɚɜɬ., ɝɞɟ ɬɚɤɠɟ ɢɡɭɱɚɥɚɫɶ ɫɜɹɡɶ ɦɟɠɞɭ ɩɪɢɪɨɫɬɨɦ ɆɉɄ 

ɧɚ ɬɟɪɚɩɢɢ ɚɥɟɧɞɪɨɧɚɬɨɦ ɢ ɢɡɦɟɧɟɧɢɟɦ ɦɚɪɤɟɪɨɜ ɤɨɫɬɧɨɝɨ 
ɨɛɦɟɧɚ (ɤɨɫɬɧɚɹ ɮɪɚɤɰɢɹ ɓɎ, ɈɄ, ɨɛɳɢɣ ɝɢɞɪɨɤɫɢɩɪɨɥɢɧ 
ɜ ɦɨɱɟ, ɫɜɨɛɨɞɧɵɣ ɞɢɨɤɫɢɩɢɪɢɞɢɧɨɥɢɧ), ɞɨɫɬɨɜɟɪɧɵɯ ɤɨɪ-
ɪɟɥɹɰɢɣ ɜɵɹɜɥɟɧɨ ɧɟ ɛɵɥɨ [15]. Ⱥɜɬɨɪɵ ɧɟ ɫɨɨɛɳɚɸɬ, ɛɵɥɢ 
ɥɢ ɜ ɢɫɫɥɟɞɭɟɦɨɣ ɝɪɭɩɩɟ ɩɚɰɢɟɧɬɵ ɫɨ ɫɥɚɛɵɦ ɫɧɢɠɟɧɢɟɦ 
ɦɚɪɤɟɪɨɜ ɢ ɛɵɥɨ ɥɢ ɭ ɧɢɯ ɥɟɱɟɧɢɟ ɷɮɮɟɤɬɢɜɧɵɦ. Ɍɚɤɢɦ ɨɛ-
ɪɚɡɨɦ, ɫɧɢɠɟɧɢɟ ɭɪɨɜɧɹ ɋɌɯ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɧɚ 35% ɢ ɩɨɞ-
ɞɟɪɠɚɧɢɟ ɷɬɨɝɨ ɭɪɨɜɧɹ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɥɭɱɲɟɦ ɩɪɨɝɧɨɡɟ 
ɩɪɢɪɨɫɬɚ ɆɉɄ l2-4. Ⱦɚɥɶɧɟɣɲɚɹ ɫɬɟɩɟɧɶ ɫɧɢɠɟɧɢɹ ɧɟ ɜɚɠɧɚ 
ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɩɪɟɞɫɤɚɡɚɧɢɹ ɜɵɪɚɠɟɧɧɨɫɬɢ ɨɬɜɟɬɚ ɧɚ ɬɟɪɚ-
ɩɢɸ. ɇɟɞɨɫɬɚɬɨɱɧɨɟ ɫɧɢɠɟɧɢɟ ɋɌɯ ɹɜɥɹɟɬɫɹ ɩɨɜɨɞɨɦ ɞɥɹ 
ɛɨɥɟɟ ɬɳɚɬɟɥɶɧɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɩɚɰɢɟɧɬɤɢ ɢ ɧɟ ɹɜɥɹɟɬɫɹ 
ɨɛɹɡɚɬɟɥɶɧɵɦ ɩɨɤɚɡɚɧɢɟɦ ɤ ɨɬɦɟɧɟ ɚɥɟɧɞɪɨɧɚɬɚ.

ȼɵɹɜɥɟɧɧɚɹ ɫɜɹɡɶ ɦɟɠɞɭ ɪɚɡɦɟɪɚɦɢ Ɉɓɀ ɢ ɚɩ ɆɉɄ 
L2-4 ɡɚ 1 ɝɨɞ ɦɨɠɟɬ ɛɵɬɶ ɨɛɭɫɥɨɜɥɟɧɚ ɜɵɪɚɠɟɧɧɨɫɬɶɸ ɉȽɉɌ. 
ɑɟɦ ɛɨɥɶɲɟ ɪɚɡɦɟɪ ɚɞɟɧɨɦɵ, ɬɟɦ ɛɨɥɶɲɟ ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɨ-
ɝɪɟɫɫɢɪɨɜɚɧɢɹ ɢ ɛɨɥɟɟ ɬɹɠɟɥɨɝɨ ɬɟɱɟɧɢɹ ɉȽɉɌ, ɬɟɦ ɧɢɠɟ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɥɟɱɟɧɢɹ ɚɥɟɧɞɪɨɧɚɬɨɦ. ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ 
ɭ ɛɨɥɶɲɢɧɫɬɜɚ ɩɚɰɢɟɧɬɨɤ ɜ ɬɟɱɟɧɢɟ ɩɟɪɜɨɝɨ ɝɨɞɚ ɩɪɢɟɦɚ 
ɚɥɟɧɞɪɨɧɚɬɚ ɧɚɛɥɸɞɚɥɫɹ ɩɪɢɪɨɫɬ ɢɥɢ ɫɬɚɛɢɥɢɡɚɰɢɹ ɜ ɩɨ-
ɹɫɧɢɱɧɨɦ ɨɬɞɟɥɟ, ɭ 4 (ɢɡ 55) ɛɵɥɚ ɨɬɪɢɰɚɬɟɥɶɧɚɹ ɞɢɧɚɦɢ-
ɤɚ. ɂɡ ɧɢɯ ɭ ɬɪɨɢɯ ɥɢɧɟɣɧɵɣ ɪɚɡɦɟɪ ɚɞɟɧɨɦɵ ɩɪɟɜɵɲɚɥ 2 
ɫɦ. ȼɢɡɭɚɥɶɧɵɣ ɚɧɚɥɢɡ ɞɢɚɝɪɚɦɦɵ ɪɚɫɫɟɹɧɢɹ ɡɚɜɢɫɢɦɨɫɬɢ 
ɩɪɢɪɨɫɬɚ ɆɉɄ l2-4 ɢ ɪɚɡɦɟɪɚ Ɉɓɀ ɩɨɡɜɨɥɹɟɬ ɪɚɡɞɟɥɢɬɶ ɩɚ-
ɰɢɟɧɬɨɤ ɧɚ ɢɦɟɸɳɢɯ ɧɟɛɨɥɶɲɭɸ ɚɞɟɧɨɦɭ, ɞɨ 1,5 ɫɦ ɜ ɞɢɚ-
ɦɟɬɪɟ, ɢ ɛɨɥɶɲɭɸ, ɛɨɥɶɲɟ ɢ ɪɚɜɧɭɸ 1,5 ɫɦ ɜ ɞɢɚɦɟɬɪɟ. ɍ 
ɩɚɰɢɟɧɬɨɤ ɫ ɛɨɥɶɲɨɣ ɚɞɟɧɨɦɨɣ ɜ 3,75 ɪɚɡ ɦɟɧɶɲɟ ɲɚɧɫɨɜ ɧɚ 
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ɷɥɢɦɢɧɚɰɢɢ ɢ ɩɨɜɵɲɟɧɢɟ ɫɵɜɨɪɨɬɨɱɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɪɹɞɚ 
ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ, ɩɨɬɟɧɰɢɚɥɶɧɨ ɜɥɢɹɸɳɢɯ ɧɚ ɆɉɄ, ɷɧɞɨ-
ɬɟɥɢɚɥɶɧɚɹ ɞɢɫɮɭɧɤɰɢɹ, ɭɱɚɫɬɢɟ ɢɦɦɭɧɧɵɯ ɢ ɩɪɨɜɨɫɩɚɥɢ-
ɬɟɥɶɧɵɯ ɮɚɤɬɨɪɨɜ ɜ ɤɨɫɬɧɨɦ ɨɛɦɟɧɟ [9]. 

Ʉɨɪɪɟɥɹɰɢɹ ɩɪɢɪɨɫɬɚ ɆɉɄ r33% ɢ ɢɫɯɨɞɧɨɝɨ ɭɪɨɜɧɹ Ɋ 
ɦɨɠɟɬ ɨɛɴɹɫɧɹɬɶɫɹ ɤɚɤ ɬɟɦ ɮɚɤɬɨɦ, ɱɬɨ ɭɪɨɜɟɧɶ ɮɨɫɮɚɬɨɜ 
ɨɛɪɚɬɧɨ ɤɨɪɪɟɥɢɪɭɟɬ ɫ ɉɌȽ, ɬɚɤ ɢ ɞɪɭɝɢɦɢ ɦɟɯɚɧɢɡɦɚɦɢ, 
ɭɱɚɫɬɜɭɸɳɢɦɢ ɜ ɪɟɝɭɥɹɰɢɢ ɭɪɨɜɧɹ ɮɨɫɮɚɬɨɜ ɢ ɤɨɫɬɧɨɦ 
ɨɛɦɟɧɟ, ɧɚɩɪɢɦɟɪ, ɚɤɬɢɜɧɨɫɬɶɸ ɤɚɥɶɰɢɣ-ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ 
ɪɟɰɟɩɬɨɪɚ.

げんとずùぶぎぞごぎ
ȼ ɰɟɥɨɦ, ɞɚɧɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɨɤɚɡɚɥɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɚɥɟɧɞɪɨɧɚɬɚ ɭ ɩɚɰɢɟɧɬɨɤ ɜ ɦɟ-
ɧɨɩɚɭɡɟ ɫ ɉȽɉɌ ɢ ɨɫɬɟɨɩɨɪɨɡɨɦ. Ʌɟɱɟɧɢɟ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ 
ɩɪɢɪɨɫɬɨɦ ɆɉɄ, ɛɨɥɟɟ ɛɵɫɬɪɵɦ ɢ ɜɵɪɚɠɟɧɧɵɦ ɜ ɬɪɚɛɟ-
ɤɭɥɹɪɧɵɯ ɨɬɞɟɥɚɯ ɢ ɦɟɧɶɲɢɦ ɢ ɛɨɥɟɟ ɦɟɞɥɟɧɧɵɦ ɜ ɤɨɪɬɢ-
ɤɚɥɶɧɵɯ. Ɉɬɫɭɬɫɬɜɢɟ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɞɢɧɚɦɢɤɢ ɜ ɥɭɱɟɜɨɣ 
ɤɨɫɬɢ, ɨɬɞɟɥɟ ɧɚɢɛɨɥɟɟ ɩɨɞɜɟɪɠɟɧɧɨɦ ɩɨɪɚɠɟɧɢɸ ɩɪɢ 
ɉȽɉɌ, ɪɚɧɟɟ ɹɜɥɹɥɨɫɶ ɨɫɧɨɜɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɹ ɛɢɫɮɨɫɮɨɧɚɬɨɜ ɩɪɢ ɷɬɨɦ ɡɚɛɨɥɟɜɚɧɢɢ, ɱɬɨ, ɩɨ ɜɫɟɣ ɜɢ-
ɞɢɦɨɫɬɢ, ɫɜɹɡɚɧɨ ɫ ɧɟɞɨɫɬɚɬɨɱɧɵɦ ɨɛɴɟɦɨɦ ɢɫɫɥɟɞɨɜɚɧɢɣ. 
ɉɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɧɵɟ ɧɚɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚ ɥɟɱɟɧɢɹ ɚɥɟɧ-
ɞɪɨɧɚɬɨɦ ɬɨɥɶɤɨ ɭɫɢɥɢɜɚɸɬɫɹ ɬɟɦ ɮɚɤɬɨɦ, ɱɬɨ ɩɚɰɢɟɧɬɤɢ 
ɷɬɨɣ ɝɪɭɩɩɵ ɛɵɥɢ ɞɨɫɬɨɜɟɪɧɨ ɫɬɚɪɲɟ, ɢɦɟɥɢ ɛɨɥɟɟ ɧɢɡɤɢɣ 
ɂɆɌ ɢ ɋɄɎ, ɬɨ ɟɫɬɶ ɢɦɟɥɢ ɛɨɥɶɲɭɸ ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɨɝɪɟɫ-
ɫɢɪɨɜɚɧɢɹ ɨɫɬɟɨɩɨɪɨɡɚ, ɱɟɦ ɩɚɰɢɟɧɬɤɢ ɝɪɭɩɩɵ ɧɚɛɥɸɞɟɧɢɹ. 
ɇɚɢɛɨɥɶɲɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɭɞɚɟɬɫɹ ɞɨɫɬɢɱɶ ɭ ɩɚɰɢɟɧɬɨɤ ɫ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɹɝɤɢɦ ɬɟɱɟɧɢɟɦ ɉȽɉɌ, ɫ ɧɟɛɨɥɶɲɨɣ ɟɝɨ ɜɵ-
ɪɚɠɟɧɧɨɫɬɶɸ. ɇɨ ɢ ɭ ɛɨɥɶɲɢɧɫɬɜɚ ɛɨɥɟɟ ɬɹɠɟɥɵɯ ɛɨɥɶɧɵɯ 
ɩɪɢɟɦ ɚɥɟɧɞɪɨɧɚɬɚ ɩɨɡɜɨɥɹɟɬ, ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ, ɩɪɟɞɨɬɜɪɚ-
ɬɢɬɶ ɩɪɨɝɪɟɫɫɢɪɭɸɳɟɟ ɫɧɢɠɟɧɢɟ ɆɉɄ, ɧɚɛɥɸɞɚɸɳɟɟɫɹ ɩɪɢ 
ɟɫɬɟɫɬɜɟɧɧɨɦ ɬɟɱɟɧɢɢ ɛɨɥɟɡɧɢ. Ʌɟɱɟɧɢɟ ɚɥɟɧɞɪɨɧɚɬɨɦ, ɯɨɬɶ 
ɢ ɹɜɥɹɟɬɫɹ ɩɚɬɨɝɟɧɟɬɢɱɟɫɤɢ ɨɛɨɫɧɨɜɚɧɧɵɦ, ɧɨ ɧɟ ɭɫɬɪɚɧɹ-
ɟɬ ɩɪɢɱɢɧɭ ɡɚɛɨɥɟɜɚɧɢɹ, ɧɟ ɩɪɟɩɹɬɫɬɜɭɟɬ ɟɝɨ ɞɚɥɶɧɟɣɲɟɦɭ 
ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɸ ɢ ɩɨ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɧɚɛɨɪɚ ɆɉɄ, ɩɨ 
ɜɫɟɣ ɜɢɞɢɦɨɫɬɢ, ɭɫɬɭɩɚɟɬ ɯɢɪɭɪɝɢɱɟɫɤɨɦɭ ɜɦɟɲɚɬɟɥɶɫɬɜɭ 
ɩɪɢ ɉȽɉɌ. ɉɨɷɬɨɦɭ ɯɢɪɭɪɝɢɱɟɫɤɨɟ ɥɟɱɟɧɢɟ ɞɨɥɠɧɨ ɨɫɬɚ-
ɜɚɬɶɫɹ ɦɟɬɨɞɨɦ ɜɵɛɨɪɚ ɩɪɢ ɉȽɉɌ. ɉɪɢ ɧɟɠɟɥɚɧɢɢ ɩɚɰɢɟɧɬ-
ɤɢ ɢɥɢ ɩɪɢ ɜɵɫɨɤɨɦ ɯɢɪɭɪɝɢɱɟɫɤɨɦ ɪɢɫɤɟ, ɫɜɹɡɚɧɧɵɦ ɫ ɫɨ-
ɩɭɬɫɬɜɭɸɳɟɣ ɩɚɬɨɥɨɝɢɟɣ ɢɥɢ ɷɤɬɨɩɢɱɟɫɤɢɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ 
ɚɞɟɧɨɦɵ ɜ ɬɪɭɞɧɨɞɨɫɬɭɩɧɨɣ ɨɛɥɚɫɬɢ, ɚ ɬɚɤɠɟ ɩɪɢ ɪɟɰɢɞɢɜɟ 
ɉȽɉɌ, ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɧɚɡɧɚɱɚɬɶ ɚɥɟɧɞɪɨɧɚɬ ɭɠɟ ɧɚ ɫɬɚɞɢɢ 
ɨɫɬɟɨɩɟɧɢɢ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɧɞɟɧɰɢɟɣ ɤ ɫɧɢɠɟɧɢɸ ɆɉɄ ɜ 
ɨɬɫɭɬɫɬɜɢɟ ɥɟɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɫ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɞɥɢɬɟɥɶɧɨɝɨ 
ɥɟɱɟɧɢɹ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɤɥɢɧɢɱɟɫɤɢ ɡɧɚɱɢɦɨɝɨ ɪɟɡɭɥɶɬɚɬɚ, 
ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɥɟɬ. ɍ ɩɚɰɢɟɧɬɨɤ ɫ ɨɫɬɟɨɩɨɪɨɡɨɦ ɞɚɠɟ ɞɜɭɯ-
ɥɟɬɧɟɝɨ ɩɪɢɟɦɚ ɚɥɟɧɞɪɨɧɚɬɚ ɨɤɚɡɚɥɨɫɶ ɧɟɞɨɫɬɚɬɨɱɧɨ ɞɥɹ 
ɩɪɟɞɨɜɪɚɳɟɧɢɹ ɧɨɜɵɯ ɩɟɪɟɥɨɦɨɜ. ȼɨɩɪɨɫ ɨ ɜɥɢɹɧɢɢ ɩɪɢɟ-
ɦɚ ɛɢɫɮɨɫɮɨɧɚɬɨɜ ɧɚ ɱɚɫɬɨɬɭ ɩɟɪɟɥɨɦɨɜ ɜ ɭɫɥɨɜɢɹɯ ɉȽɉɌ 
ɨɫɬɚɟɬɫɹ ɞɨ ɫɢɯ ɩɨɪ ɨɬɤɪɵɬɵɦ ɢ ɬɪɟɛɭɟɬ ɩɪɨɜɟɞɟɧɢɹ ɧɨɜɵɯ 
ɤɪɭɩɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɨɰɟɧɤɭ ɩɟɪɟɥɨɦɨɜ, 
ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɩɨɡɜɨɧɤɨɜ. 

ゑぼゑだがぼ
1. ɉɪɢɦɟɧɟɧɢɟ ɚɥɟɧɞɪɨɧɚɬɚ ɭ ɩɚɰɢɟɧɬɨɤ ɜ ɦɟɧɨɩɚɭɡɟ ɫ 

ɉȽɉɌ ɷɮɮɟɤɬɢɜɧɨ ɩɨɜɵɲɚɟɬ ɆɉɄ ɬɪɚɛɟɤɭɥɹɪɧɵɯ ɨɬɞɟɥɨɜ 
ɢ ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɩɨɬɟɪɸ ɆɉɄ ɤɨɪɬɢɤɚɥɶɧɨɣ ɤɨɫɬɧɨɣ ɬɤɚɧɢ, 
ɩɨɪɚɠɟɧɢɟ ɤɨɬɨɪɨɣ ɧɚɢɛɨɥɟɟ ɬɢɩɢɱɧɨ ɞɥɹ ɉȽɉɌ. Ⱦɥɹ ɞɨ-
ɫɬɢɠɟɧɢɹ ɬɟɪɚɩɟɜɬɢɱɟɫɤɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɜ ɨɬɞɟɥɚɯ, ɛɨɝɚɬɵɯ 
ɤɨɪɬɢɤɚɥɶɧɨɣ ɤɨɫɬɧɨɣ ɬɤɚɧɶɸ, ɬɪɟɛɭɟɬɫɹ ɧɟ ɦɟɧɟɟ 2 ɥɟɬ 
ɬɟɪɚɩɢɢ.

2. ɉɚɰɢɟɧɬɤɢ, ɩɨɥɭɱɚɸɳɢɟ ɥɟɱɟɧɢɟ, ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ 
ɩɨɞ ɜɪɚɱɟɛɧɵɦ ɤɨɧɬɪɨɥɟɦ ɞɥɹ ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɜɵɹɜɥɟɧɢɹ 
ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɹ ɉȽɉɌ. 

3. ɉɪɢɦɟɧɟɧɢɟ ɚɥɟɧɞɪɨɧɚɬɚ ɞɚɟɬ ɥɭɱɲɢɣ ɪɟɡɭɥɶɬɚɬ ɭ ɩɚ-
ɰɢɟɧɬɨɤ ɫ ɚɞɟɧɨɦɨɣ Ɉɓɀ ɧɟɛɨɥɶɲɨɝɨ ɪɚɡɦɟɪɚ (ɞɨ 1,5 ɫɦ 
ɜ ɞɢɚɦɟɬɪɟ), ɭɦɟɪɟɧɧɨ ɩɨɜɵɲɟɧɧɵɦ ɭɪɨɜɧɟɦ ɋɌɯ (ɞɨ 0,7 
ɧɝ/ɞɥ), ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨɤɢɦ ɭɪɨɜɧɟɦ ɫɵɜɨɪɨɬɨɱɧɵɯ ɮɨɫ-

ɩɪɢɪɨɫɬ ɜ ɩɨɹɫɧɢɱɧɨɦ ɨɬɞɟɥɟ ɩɨɡɜɨɧɨɱɧɢɤɚ ɩɨɫɥɟ 1 ɝɨɞɚ ɥɟ-
ɱɟɧɢɹ ɚɥɟɧɞɪɨɧɚɬɨɦ. ɍ ɛɨɥɶɲɢɧɫɬɜɚ ɢɡ ɧɢɯ ɨɬɧɨɫɢɬɟɥɶɧɵɣ 
ɩɪɢɪɨɫɬ ɡɚ 1 ɝɨɞ ɧɚɯɨɞɢɥɫɹ ɜ ɩɪɟɞɟɥɚɯ 2%, ɬɨ ɟɫɬɶ ɨɬɦɟɱɚ-
ɥɚɫɶ ɫɬɚɛɢɥɢɡɚɰɢɹ ɆɉɄ l2-4. ɗɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɬɨ, ɱɬɨ ɛɨɥɶ-
ɲɨɣ ɨɛɴɟɦ Ɉɓɀ ɧɟ ɹɜɥɹɟɬɫɹ ɩɪɨɬɢɜɨɩɨɤɚɡɚɧɢɟɦ ɤ ɬɟɪɚɩɢɢ 
ɚɥɟɧɞɪɨɧɚɬɨɦ.

ɇɚɢɛɨɥɟɟ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɫɢɥɶɧɚɹ ɤɨɪɪɟɥɹɰɢɨɧɧɚɹ ɫɜɹɡɶ 
ɚɛɫɨɥɸɬɧɨɝɨ ɩɪɢɪɨɫɬɚ ɆɉɄ r33% ɛɵɥɚ ɜɵɹɜɥɟɧɚ ɫ ɢɫ-
ɯɨɞɧɵɦ ɭɪɨɜɧɟɦ ɋɌɯ ɢ ɢɡɦɟɧɟɧɢɟɦ ɉɌȽ ɜ ɞɢɧɚɦɢɤɟ, ɱɬɨ 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɬɨɦ, ɱɬɨ ɢɫɯɨɞɧɨ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɋɌɯ 
ɢ ɩɨɜɵɲɟɧɢɟ ɉɌȽ ɜ ɞɢɧɚɦɢɤɟ ɹɜɥɹɸɬɫɹ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦɢ 
ɮɚɤɬɨɪɚɦɢ ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɥɟɱɟɧɢɹ ɚɥɟɧɞɪɨɧɚɬɨɦ. Ɋɚɡ-
ɞɟɥɟɧɢɟ ɩɚɰɢɟɧɬɨɤ ɩɨ ɢɫɯɨɞɧɨɦɭ ɭɪɨɜɧɸ ɋɌɯ (ɩɨ ɧɢɠɧɟɦɭ 
ɤɜɚɪɬɢɥɸ, ɪɚɜɧɨɦɭ 0,7 ɧɝ/ɦɥ), ɩɨɤɚɡɚɥɨ, ɱɬɨ ɩɪɢ ɋɌɯ ɩɪɟ-
ɜɵɲɚɸɳɟɦ 0,7 ɧɝ/ɦɥ ɢɦɟɟɬɫɹ ɜ 3,8 ɪɚɡɚ ɛɨɥɶɲɟ ɲɚɧɫɨɜ ɧɚ 
ɫɧɢɠɟɧɢɟ ɆɉɄ r33% ɜ ɬɟɱɟɧɢɟ ɩɟɪɜɨɝɨ ɝɨɞɚ ɬɟɪɚɩɢɢ. ɂɡ 6 
ɩɚɰɢɟɧɬɨɤ, ɢɦɟɜɲɢɯ ɭɦɟɧɶɲɟɧɢɟ ɆɉɄ r33% ɡɚ ɩɟɪɜɵɣ ɝɨɞ, ɜ 
ɬɟɱɟɧɢɟ 2 ɥɟɬ ɩɪɨɫɥɟɠɟɧɨ ɞɜɨɟ, ɢ ɭ ɨɛɟɢɯ ɨɬɦɟɱɟɧɚ ɬɟɧɞɟɧ-
ɰɢɹ ɤ ɞɚɥɶɧɟɣɲɟɦɭ ɩɨɜɵɲɟɧɢɸ ɆɉɄ r33%. Ɍɚɤ ɱɬɨ ɩɨ ɢɫ-
ɬɟɱɟɧɢɢ ɞɜɭɯɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ ɥɟɱɟɧɢɹ ɭ ɨɞɧɨɣ ɆɉɄ r33% ɫɨ-
ɨɬɜɟɬɫɬɜɨɜɚɥɚ ɢɫɯɨɞɧɨɣ, ɚ ɭ ɜɬɨɪɨɣ ɧɚɛɥɸɞɚɥɫɹ ɩɪɢɪɨɫɬ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɢɫɯɨɞɧɵɦ ɭɪɨɜɧɟɦ. Ʉɨɪɪɟɥɹɰɢɨɧɧɚɹ ɫɜɹɡɶ ɚɩ 
ɆɉɄ r33% ɡɚ 2 ɝɨɞɚ ɫ ɢɫɯɨɞɧɵɦ ɋɌɯ ɫɬɚɧɨɜɢɬɫɹ ɛɨɥɟɟ ɫɥɚɛɨɣ 
ɢ ɦɟɧɟɟ ɡɧɚɱɢɦɨɣ, ɱɟɦ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 1 ɝɨɞɚ. Ɍɚɤɠɟ ɫɬɨɢɬ 
ɨɬɦɟɬɢɬɶ, ɱɬɨ ɢɡ ɜɫɟɯ ɩɚɰɢɟɧɬɨɤ, ɩɪɨɫɥɟɠɟɧɧɵɯ ɜ ɬɟɱɟɧɢɟ 
2 ɥɟɬ, ɤɨɦɭ ɜɵɩɨɥɧɟɧɚ ɞɟɧɫɢɬɨɦɟɬɪɢɹ ɥɭɱɟɜɨɣ ɤɨɫɬɢ (n=25), 
ɫɧɢɠɟɧɢɟ ɆɉɄ ɜ ɷɬɨɦ ɨɬɞɟɥɟ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɢɫɯɨɞɧɨɣ 
ɩɪɨɢɡɨɲɥɨ ɬɨɥɶɤɨ ɭ ɨɞɧɨɣ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɵɹɜɥɟɧɧɚɹ ɤɨɪ-
ɪɟɥɹɰɢɹ ɦɟɠɞɭ ɚɩ ɆɉɄ r33% ɢ ɢɫɯɨɞɧɵɦ ɋɌɯ, ɫɤɨɪɟɟ ɜɫɟɝɨ, 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɬɨɦ, ɱɬɨ ɭ ɩɚɰɢɟɧɬɨɤ ɫ ɛɨɥɶɲɟɣ ɚɤɬɢɜɧɨ-
ɫɬɶɸ ɤɨɫɬɧɨɝɨ ɨɛɦɟɧɚ ɩɪɢ ɉȽɉɌ ɬɪɟɛɭɟɬɫɹ ɛɨɥɶɲɟ ɜɪɟɦɟ-
ɧɢ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɬɟɪɚɩɟɜɬɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬɚ ɚɥɟɧɞɪɨɧɚɬɚ 
ɜ ɤɨɪɬɢɤɚɥɶɧɨɣ ɬɤɚɧɢ, ɚ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɋɌɯ ɧɟ ɹɜɥɹɟɬɫɹ 
ɨɝɪɚɧɢɱɟɧɢɟɦ ɤ ɥɟɱɟɧɢɸ ɚɥɟɧɞɪɨɧɚɬɨɦ. 

ɋɜɹɡɶ ɦɟɠɞɭ ɚɩ ɆɉɄ r33% ɢ ɢɡɦɟɧɟɧɢɟɦ ɉɌȽ ɨɬɪɚɠɚɟɬ 
ɜɵɫɨɤɭɸ ɫɬɟɩɟɧɶ ɡɚɜɢɫɢɦɨɫɬɢ ɫɨɫɬɨɹɧɢɹ ɤɨɪɬɢɤɚɥɶɧɨɣ ɤɨɫɬ-
ɧɨɣ ɬɤɚɧɢ ɨɬ ɭɪɨɜɧɹ ɉɌȽ. ȼ ɰɟɥɨɦ ɩɨ ɝɪɭɩɩɟ ɭɪɨɜɟɧɶ ɉɌȽ 
ɨɫɬɚɜɚɥɫɹ ɫɬɚɛɢɥɶɧɵɦ, ɨɞɧɚɤɨ, ɭ ɪɹɞɚ ɩɚɰɢɟɧɬɨɤ ɨɬɦɟɱɚɥɨɫɶ 
ɟɝɨ ɩɨɜɵɲɟɧɢɟ. ɇɨ ɧɟ ɬɨɥɶɤɨ ɧɚɪɚɫɬɚɧɢɟ ɉɌȽ, ɨɬɪɚɠɚɸɳɟɟ 
ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɟ ɉȽɉɌ, ɫɨɩɪɹɠɟɧɨ ɫ ɭɛɵɥɶɸ ɆɉɄ r33%, ɧɨ 
ɢ ɫɧɢɠɟɧɢɟ ɉɌȽ ɚɫɫɨɰɢɢɪɨɜɚɧɨ ɫ ɥɭɱɲɢɦ ɩɪɢɪɨɫɬɨɦ ɆɉɄ 
r33%. ȼ ɰɟɥɨɦ, ɭɜɟɥɢɱɟɧɢɟ ɭɪɨɜɧɹ ɉɌȽ ɜ ɞɨɩɨɥɧɟɧɢɟ ɤ ɧɟɞɨ-
ɫɬɚɬɨɱɧɨɦɭ ɫɧɢɠɟɧɢɸ ɋɌɯ ɦɨɠɟɬ ɫɬɚɬɶ ɩɪɟɞɢɤɬɨɪɨɦ ɧɢɡɤɨɣ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɚɥɟɧɞɪɨɧɚɬɚ.

ȼ ɧɚɲɟɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɧɟ ɛɵɥɨ ɩɚɰɢɟɧɬɨɤ ɫ ɧɢɡɤɢɦ ɂɆɌ, 
ɦɟɧɟɟ 18 ɤɝ/ɦ2. Ⱦɥɹ ɩɚɰɢɟɧɬɨɤ, ɂɆɌ ɤɨɬɨɪɵɯ ɧɚɯɨɞɢɥɫɹ ɜ 
ɞɢɚɩɚɡɨɧɟ ɨɬ 18,6 ɞɨ 33,6 ɤɝ/ɦ2, ɧɚɛɥɸɞɚɥɨɫɶ ɥɢɧɟɣɧɨɟ ɭɜɟ-
ɥɢɱɟɧɢɟ ɚɛɫɨɥɸɬɧɨɝɨ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɩɪɢɪɨɫɬɚ ɆɉɄ r33% ɫ 
ɩɨɜɵɲɟɧɢɟɦ ɢɫɯɨɞɧɨɝɨ ɡɧɚɱɟɧɢɹ ɂɆɌ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɛɨɥɟɟ 
ɩɨɥɧɵɟ ɩɚɰɢɟɧɬɤɢ ɥɭɱɲɟ ɨɬɜɟɱɚɥɢ ɧɚ ɥɟɱɟɧɢɟ. ɋɪɟɞɢ ɩɚɰɢɟɧ-
ɬɨɤ ɫ ɂɆɌ ɞɨ 24 ɬɨɥɶɤɨ ɭ ɨɞɧɨɣ ɛɵɥ ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɩɪɢɪɨɫɬ 
ɆɉɄ r33% ɡɚ 2 ɝɨɞɚ. ȼɫɟ ɨɫɬɚɥɶɧɵɟ ɩɚɰɢɟɧɬɤɢ, ɞɨɫɬɢɝɲɢɟ 
ɩɪɢɪɨɫɬɚ ɆɉɄ ɜ ɥɭɱɟ, ɢɦɟɥɢ ɂɆɌ ɛɨɥɟɟ 24.

ȼ ɧɚɲɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɧɟ ɜɤɥɸɱɚɥɢɫɶ ɩɚɰɢɟɧɬɤɢ ɫ ɯɪɨɧɢ-
ɱɟɫɤɨɣ ɩɨɱɟɱɧɨɣ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶɸ. ɇɨ ɢ ɜ ɞɢɚɩɚɡɨɧɟ ɜɨɡ-
ɪɚɫɬɧɨɣ ɧɨɪɦɵ ɨɬɦɟɱɚɥɚɫɶ ɫɥɟɞɭɸɳɚɹ ɬɟɧɞɟɧɰɢɹ: ɩɚɰɢɟɧɬ-
ɤɢ ɫ ɥɭɱɲɟɣ ɮɭɧɤɰɢɟɣ ɩɨɱɟɤ ɥɭɱɲɟ ɨɬɜɟɱɚɸɬ ɧɚ ɬɟɪɚɩɢɸ. 
ɉɚɰɢɟɧɬɤɢ ɫ ɋɄɎ ɦɟɧɟɟ 70 ɦɥ/ɦɢɧ ɜ 2,7 ɪɚɡɚ ɢɦɟɸɬ ɦɟɧɶɲɟ 
ɲɚɧɫɨɜ ɧɚ ɩɪɢɪɨɫɬ ɆɉɄ r33% ɡɚ 2 ɝɨɞɚ ɬɟɪɚɩɢɢ. Ⱦɚɧɧɚɹ ɡɚɜɢ-
ɫɢɦɨɫɬɶ ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɥɭɱɚ ɢ ɨɬɫɭɬɫɬɜɭɟɬ ɞɥɹ 
ɆɉɄ ɩɨɹɫɧɢɱɧɵɯ ɩɨɡɜɨɧɤɨɜ, ɱɬɨ ɫɨɝɥɚɫɭɟɬɫɹ ɫ ɞɚɧɧɵɦɢ, 
ɩɨɥɭɱɟɧɧɵɦɢ Gianotti L. ɫ ɫɨɚɜɬ., ɨ ɬɨɦ, ɱɬɨ ɤɥɢɪɟɧɫ ɤɪɟɚɬɢ-
ɧɢɧɚ ɹɜɥɹɟɬɫɹ ɧɟɡɚɜɢɫɢɦɵɦ ɩɪɟɞɢɤɬɨɪɨɦ ɆɉɄ ɥɭɱɟɜɨɣ ɤɨ-
ɫɬɢ [9]. ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɤɚɤ ɜ ɧɚɲɟɦ ɢɫɫɥɟɞɨɜɚɧɢɢ, ɬɚɤ ɢ 
ɜ ɞɪɭɝɢɯ ɪɚɛɨɬɚɯ [9, 26] ɧɟ ɜɵɹɜɥɟɧɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɫɜɹ-
ɡɢ ɦɟɠɞɭ ɋɄɎ ɢ ɭɪɨɜɧɟɦ ɉɌȽ ɩɪɢ ɉȽɉɌ, ɧɢɡɤɚɹ ɆɉɄ r33% 
ɦɨɠɟɬ ɛɵɬɶ ɫɜɹɡɚɧɚ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɩɨɜɵɲɟɧɢɟɦ ɉɌȽ 
ɭ ɩɚɰɢɟɧɬɨɤ ɫ ɛɨɥɟɟ ɧɢɡɤɨɣ ɋɄɎ. Ⱦɪɭɝɢɦɢ ɨɛɴɹɫɧɟɧɢɹɦɢ 
ɦɨɝɭɬ ɛɵɬɶ ɫɧɢɠɟɧɢɟ ɭɪɨɜɧɹ ɤɚɥɶɰɢɬɪɢɨɥɚ [26], ɡɚɦɟɞɥɟɧɢɟ 
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ɮɚɬɨɜ, ɫɨɯɪɚɧɧɨɣ ɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɮɭɧɤɰɢɟɣ ɩɨɱɟɤ (ɋɄɎ 
ɜɵɲɟ 70 ɦɥ/ɦɢɧ). ɇɢɡɤɢɣ ɂɆɌ, ɧɚɪɚɫɬɚɧɢɟ ɉɌȽ ɢ ɋɌɯ ɜ ɞɢ-
ɧɚɦɢɤɟ ɚɫɫɨɰɢɢɪɨɜɚɧɵ ɫ ɦɟɧɶɲɢɦ ɧɚɛɨɪɨɦ ɆɉɄ.

SUMMARY
Primary hyperparathyroidism (PHPT) is a common disorder 

often associated with reduced bone mineral density (BMD) and 
osteoporosis. The main goal in treating patients who refuse 
surgery is the correction of bone complications. 

The aim of this study is to evaluate safety and eficacy of 
alendronate treatment in patients with PHPT and osteoporosis. 
Eligible patients were postmenopausal women suffering from 
PHPT who did not meet surgical guidelines or ignored surgery 
due to different reasons. 55 osteoporotic or osteopenic women 
received alendronate 70 mg weekly and 43 were leaved under 
medical observation for the reasons of not being osteoporotic or 
inancial unable to comply with treatment/

Results: After 2 years of treatment alendronate group showed 
statistically signiicant gain in BMD at L2-4 +4,0±4,2%, Neck 
+2,2±4,4%,, TH +2,3±4,5%. At the same time observational 
group showed decrease in BMD at  L2-4 -4,2±4,0%, TH 
-3,5±3,8%, R33% -4,0±6,5%, [95% CI -7,6; -0,4]. On the whole 
BMD dynamics in groups differed at the following sites: L2-4 
(p=0,00004), Neck (ɪ=0,005), TH (ɪ=0,001), R33% (p=0,006).

Alendronate intake was accompanied by serum Ca decrease 
(at 1 year point -4,3±5,4%, ɪ=0,00005, at 2 year -2,7±6,4%, 
ɪ=0,04), 24 hours’ Ca excretion decrease from (Ɇɟ) 8,5 to 6,3  
mmol/day at 1 year point, (ɪ=0,007) without PTH elevation. As 
well as CTx fell at Ɇɟ: 66% at 1 year and at 60% at 2 year 
point and ɈɄ at 39%  and at 27%, correspondingly, ɪ<0,01. In 
the observation group PTH, serum Ca were stable, 24 hours’ Ca 
excretion increased from 7,0  to 7,7  at 2 year, ɪ=0,003, as well 
as CTx level that increased 53%, ɪ=0,01 at 2 years. 

Conclusions: alendronate treatment in postmenopausal 
women improves BMD in trabecular bone sites and prevents 
BMD decrease in cortical sites. At least 2 years of therapy is 
needed to get the signiicant increase BMD in cortical bone . All 
patients should be under medical control for timely revelation of 
disease progression.

Key words. Primary hyperparatyreodism, osteoporosis,  
alendronate, postmenopausal.
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