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ɗɧɟɪɝɟɬɢɱɟɫɤɢɣ ɂɧɫɬɢɬɭɬ, Ⱥɬɨɦɧɵɟ ɢ Ɍɟɩɥɨɜɵɟ ɷɥɟɤɬɪɨɫɬаɧɰɢɢ 
 

ȼȼȿȾȿɇɂȿ 
ɋɨɜɪɟɦɟɧɧая яɞɟɪɧая ɷɧɟɪɝɟɬɢɤа ɩɟɪɟɠɢɜаɟɬ ɧɟ ɫаɦɵɣ ɩɪɨɫɬɨɣ ɩɟɪɢɨɞ. 

ɋɜɢɞɟɬɟɥьɫɬɜɨɦ ɷɬɨɝɨ яɜɥяɟɬɫя ɬɨ, ɱɬɨ ɨɧа ɩɨɞɜɟɪɝаɟɬɫя ɤɪɢɬɢɤɟ, ɜɩɥɨɬь ɞɨ ɬɪɟɛɨɜаɧɢя ɟɟ 
ɩɨɥɧɨɝɨ ɡаɩɪɟɬа. ɇɟɫɦɨɬɪя ɧа ɬɨ, ɱɬɨ ɜ ɩɨɞɨɛɧɨɣ ɤɪɢɬɢɤɟ ɱаɫɬɨ ɩɪɢɫɭɬɫɬɜɭɟɬ ɫɭɛɴɟɤɬɢɜɢɡɦ, 
а ɬɨ ɢ ɩɨɥɧая ɧɟɨɛɴɟɤɬɢɜɧɨɫɬь, ɫɥɟɞɭɟɬ ɩɪɢɡɧаɬь, ɱɬɨ ɜɟɫɤɢɟ ɨɫɧɨɜаɧɢя ɞɥя ɤɪɢɬɢɤɢ 
ɢɦɟɸɬɫя. Ɋаɡɜɢɜаɸɳаяɫя яɞɟɪɧая ɷɧɟɪɝɟɬɢɤа, ɤаɤ ɢ ɥɸɛая ɬɟɯɧɨɥɨɝɢя, ɞɨɥɠɧа ɩɨɫɬɨяɧɧɨ 
ɫɨɜɟɪшɟɧɫɬɜɨɜаɬьɫя. Ɋаɫɫɦаɬɪɢɜая   ɪɨɥь яɞɟɪɧɨɣ ɷɧɟɪɝɟɬɢɤɢ ɜ ɦɢɪɨɜɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ 
ɫɢɫɬɟɦɟ ɢɦɟɟɬ ɫɦɵɫɥ ɜɵɞɟɥɢɬь ɨɫɧɨɜɧɭɸ ɩɪɨɛɥɟɦɭ - ɷɤɨɥɨɝɢɱɟɫɤая ɛɟɡɨɩаɫɧɨɫɬь. 

Ɋɟшɢɬь ɷɬɭ ɩɪɨɛɥɟɦɭ ɜ ɡɧаɱɢɬɟɥьɧɨɣ ɦɟɪɟ ɩɨɦɨɝаɟɬ ɢɫɩɨɥьɡɨɜаɧɢɟ ɌɀɆɌ ɜ əɊ. 
ɇаɢɛɨɥɟɟ ɪаɫɩɪɨɫɬɪаɧɟɧɧɵɦɢ яɜɥяɸɬɫя ɫɜɢɧɟɰ ɢ ɷɜɬɟɤɬɢɤа ɫɜɢɧɟɰ-ɜɢɫɦɭɬ.  ɇаɩɪɢɦɟɪ, ɩɪɢ 
ɩɪɢɦɟɧɟɧɢɢ ɥɟɝɤɢɯ ɬɟɩɥɨɧɨɫɢɬɟɥɟɣ, ɬаɤɢɯ ɤаɤ ɧаɬɪɢɣ ɢ ɥɢɬɢɣ ɩɪɢ ɪаɛɨɱɢɯ ɬɟɦɩɟɪаɬɭɪаɯ 
ɝɨɪяɬ ɧа ɜɨɡɞɭɯɟ ɢ аɤɬɢɜɧɨ ɪɟаɝɢɪɭɸɬ ɫ ɜɨɞɨɣ ɢ ɩаɪɨɜɨɞяɧɨɣ ɫɦɟɫьɸ – ɪаɛɨɱɢɦ ɬɟɥɨɦ ɜ 
ɰɢɤɥɟ Ɋɟɧɤɢɧа. ɉɪɨɞɭɤɬɵ, ɨɛɪаɡɭɸɳɢɟɫя ɩɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɜɨɡɞɭɯа ɢ ɜɨɞɵ ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ 
ɤɨɧɬɭɪ ɫ ɷɬɢɦɢ ɬɟɩɥɨɧɨɫɢɬɟɥяɦɢ, ɤɪɨɦɟ ɜɨɞɨɪɨɞа ɨɛɪаɡɭɸɬ ɦаɫɫɵ ɧɟɪаɫɬɜɨɪɢɦɵɯ ɩɪɢɦɟɫɟɣ 
ɫ ɬɟɦɩɟɪаɬɭɪɨɣ ɩɥаɜɥɟɧɢя ɫɭɳɟɫɬɜɟɧɧɨ ɜɵшɟ, ɱɟɦ ɭ ɠɢɞɤɨɝɨ ɦɟɬаɥɥа. ɗɬɢ ɩɪɢɦɟɫɢ ɦɨɝɭɬ 
ɢɡɦɟɧяɬь ɮɢɡɢɤɨ– ɯɢɦɢɱɟɫɤɢɟ  ɯаɪаɤɬɟɪɢɫɬɢɤɢ ɷɥɟɦɟɧɬɨɜ ɤɨɧɬɭɪа, ɭɫɥɨɜɢя ɬɟɩɥɨɨɛɦɟɧа ɜ 
ɧɢɯ ɢ ɧɟɨɛɪаɬɢɦɨ ɜɥɢяɬь ɧа ɷɤɫɩɥɭаɬаɰɢɨɧɧɵɟ ɫɜɨɣɫɬɜа ɨɛɨɪɭɞɨɜаɧɢя ɢ ɤɨɧɬɭɪа. 

ɂɫɩɨɥьɡɨɜаɧɢɟ ɜɨɞɵ ɜ ɤаɱɟɫɬɜɟ ɬɟɩɥɨɧɨɫɢɬɟɥя ɬɨɠɟ ɢɦɟɟɬ ɪяɞ ɡɧаɱɢɬɟɥьɧɵɯ 
ɧɟɞɨɫɬаɬɤɨɜ. Ɉɞɧɢɦ ɢɡ ɧɢɯ яɜɥяɟɬɫя ɜɨɡɦɨɠɧɨɫɬь ɡаɦɟɪɡаɧɢя ɜɨɞɵ ɜ ɫɢɫɬɟɦɟ ɩɪɢ 
ɬɟɦɩɟɪаɬɭɪɟ ɧɢɠɟ 0°ɋ ɢ, ɤаɤ ɫɥɟɞɫɬɜɢɟ, ɜɵɜɨɞ ɩɨɫɥɟɞɧɟɣ ɢɡ ɫɬɪɨя, ɢ ɨɩаɫɧɨɫɬь ɪаɡɪɭшɟɧɢя 
ɤɨɧɬɭɪа. ȿɳё ɨɞɧɨɣ ɩɪɨɛɥɟɦɨɣ яɜɥяɟɬɫя ɧɟɨɛɯɨɞɢɦɨɫɬь ɢɡɦɟɧɟɧɢя ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬаɜа 
ɜɨɞɵ ɩɟɪɟɞ ɢɫɩɨɥьɡɨɜаɧɢɟɦ ɞɥя ɜ ɜɢɞɟ ɬɟɩɥɨɧɨɫɢɬɟɥя ɢɥɢ ɪаɛɨɱɟɝɨ ɬɟɥа, ɨɞɧаɤɨ ɧɟ ɜɫɟɝɞа 
ɬɪɟɛɭɟɬɫя ɨɱɢɫɬɤа ɜɨɞɵ. ɉɪɢ ɬɟɦɩɟɪаɬɭɪɟ ɜɨɞɵ ɜɵшɟ 80°ɋ ɧаɱɢɧаɟɬɫя ɢɧɬɟɧɫɢɜɧɨɟ 
ɪаɡɥɨɠɟɧɢɟ ɤаɪɛɨɧаɬɧɵɯ ɫɨɥɟɣ ɢ ɨɬɥɨɠɟɧɢɟ ɧаɤɢɩɢ ɧа ɫɬɟɧɤаɯ ɩаɪɨɝɟɧɟɪаɬɨɪа ɢ ɬɪɭɛаɯ, ɱɬɨ 
яɜɥяɟɬɫя ɩɪɢɱɢɧɨɣ ɭɯɭɞшɟɧɢя ɬɟɩɥɨɨɬɞаɱɢ ɢ ɜɵɯɨɞа ɢɡ ɫɬɪɨя ɧаɝɪɟɜаɬɟɥьɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢɡ-
ɡа ɢɯ ɩɟɪɟɝɪɟɜа. 

ɗɜɬɟɤɬɢɤа ɫɜɢɧɟɰ-ɜɢɫɦɭɬ ɢ ɫɜɢɧɟɰ ɩɪɢ ɪаɛɨɱɢɯ ɬɟɦɩɟɪаɬɭɪаɯ ɫɥаɛɨ ɪɟаɝɢɪɭɸɬ ɫ 
ɤɨɦɩɨɧɟɧɬаɦɢ ɜɨɡɞɭɯа ɢ ɜɨɞɵν ɞаɧɧɵɟ ɩɪɨɰɟɫɫɵ ɜɡɪɵɜɨ – ɩɨɠаɪɨɛɟɡɨɩаɫɧɵ. Ɉɛɪаɡɭɸɳɢɟɫя 
ɩɪɨɞɭɤɬɵ ɪɟаɤɰɢɢ – ɨɤɫɢɞɵ ɬɟɩɥɨɧɨɫɢɬɟɥя, ɧɟɡаɜɢɫɢɦɨ ɨɬ ɢɯ ɦɟɫɬа ɪаɫɩɨɥɨɠɟɧɢя ɜ ɤɨɧɬɭɪɟ, 
ɬɟɯɧɢɱɟɫɤɢ ɩɪɨɫɬɨ ɜɨɫɫɬаɧаɜɥɢɜаɸɬɫя ɝаɡɨɜɵɦɢ ɫɦɟɫяɦɢ, ɧаɩɪɢɦɟɪ, ɧа ɨɫɧɨɜɟ ɜɨɞɨɪɨɞа. 
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ɉɪɨɞɭɤɬаɦɢ ɪɟаɤɰɢɢ ɜɨɫɫɬаɧɨɜɥɟɧɢя яɜɥяɸɬɫя ɬɟɩɥɨɧɨɫɢɬɟɥь ɢ ɜɨɞяɧɨɣ ɩаɪ, ɜɵɜɨɞɢɦɵɣ ɢɡ 
ɝаɡɨɜɨɣ ɫɢɫɬɟɦɵ ɤɨɧɬɭɪа. ȼ ɨɬɥɢɱɢɟ ɨɬ ɫɢɫɬɟɦ ɫɨ ɳɟɥɨɱɧɵɦɢ ɦɟɬаɥɥаɦɢ, ɩɪɢ ɷɬɨɦ ɧɟ 
ɩɪɨɢɫɯɨɞɢɬ ɧаɤɨɩɥɟɧɢя ɪаɞɢɨаɤɬɢɜɧɵɯ ɩɪɨɞɭɤɬɨɜ ɜ ɤɨɧɬɭɪɟ, ɬɪɟɛɭɸɳɢɯ ɩɨɫɥɟɞɭɸɳɟɝɨ 
ɭɞаɥɟɧɢя ɢ ɩɟɪɟɪаɛɨɬɤɢ. 

ɗɜɬɟɤɬɢɤа ɫɜɢɧɟɰ-ɜɢɫɦɭɬ яɜɥяɟɬɫя ɧаɢɛɨɥɟɟ ɨɫɜɨɟɧɧɵɦ ɬяɠɟɥɵɦ 
ɠɢɞɤɨɦɟɬаɥɥɢɱɟɫɤɢɦ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ. Зɧаɱɢɬɟɥьɧɵɣ ɨɛɴɟɦ ɢɫɫɥɟɞɨɜаɧɢɣ ɢ ɟɝɨ 
ɩɪаɤɬɢɱɟɫɤɨɟ ɨɫɜɨɟɧɢɟ ɨɫɭɳɟɫɬɜɥяɥɨɫь ɜ ɧашɟɣ ɫɬɪаɧɟ ɜ ɩɟɪɢɨɞ θ0-90-ɯ ɝɨɞɨɜ ɩɪɨшɥɨɝɨ 
ɜɟɤа ɧа ɢɫɫɥɟɞɨɜаɬɟɥьɫɤɢɯ ɢ ɩɪɨɦɵшɥɟɧɧɵɯ ɫɬɟɧɞаɯ, ɨɩɵɬɧɵɯ ɢ ɫɟɪɢɣɧɵɯ ɬɪаɧɫɩɨɪɬɧɵɯ 
ɪɟаɤɬɨɪɧɵɯ ɭɫɬаɧɨɜɤаɯ. 

ȼɢɫɦɭɬ ɨɛɥаɞаɟɬ ɯɭɞшɢɦɢ ɦаɝɧɢɬɧɵɦɢ ɫɜɨɣɫɬɜаɦɢ ɢɡ ɜɫɟɯ ɦɟɬаɥɥɨɜ, ɟɝɨ ɭɞɟɥьɧая 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬь ɦɟɧьшɟ ɞɪɭɝɢɯ ɦɟɬаɥɥɨɜ, ɧɢɠɟ ɟɝɨ ɩɨ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɬɨɥьɤɨ ɪɬɭɬь. 
ɉɥɨɬɧɨɫɬь ɜɢɫɦɭɬа (ɧ.ɭ.) – λ,84 ɝ/ɫɦ3. Ɍɟɦɩɟɪаɬɭɪа ɩɥаɜɥɟɧɢя  – 271,30ɋ. ɋɨɞɟɪɠаɧɢɟ 
ɜɢɫɦɭɬа ɜ ɡɟɦɧɨɣ ɤɨɪɟ ɫɨɫɬаɜɥяɟɬ γ,4*10-6%. Ɇɟɬаɥɥɢɱɟɫɤɢɟ ɦɨɞɢɮɢɤаɰɢɢ ɜɢɫɦɭɬа ɧɟ 
ɨɤɢɫɥяɸɬɫя ɤɢɫɥɨɪɨɞɨɦ ɜɨɡɞɭɯа ɢ ɭɫɬɨɣɱɢɜɵ ɩɨ ɨɬɧɨшɟɧɢɸ ɤ ɜɨɞɟ. 

ɈȻɓȺə ɂɇɎɈɊɆȺɐɂə 
ɉɟɪɜɵɟ ɩɪɨɟɤɬɵ ɪɟаɤɬɨɪɨɜ ɫ ɌɀɆɌ ɩɨяɜɢɥɢɫь ɜ 1λη0-ɯ ɝɨɞаɯ, ɪаɛɨɬɵ ɜɟɥɢɫь ɜ ɋɋɋɊ 

ɢ ɜ ɋШȺ. ȼ ɋɋɋɊ ɪаɡɪаɛɨɬɤа ɩɪɨɜɨɞɢɥаɫь ɜ Ɏɢɡɢɤɨ – ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɢɧɫɬɢɬɭɬɟ, ɧаɭɱɧɵɦ 
ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɩɪɨɟɤɬа ɫɬаɥ аɤаɞɟɦɢɤ Ⱥɤаɞɟɦɢɢ ɧаɭɤ ɍɤɪаɢɧɫɤɨɣ ɋɋɊ Ⱥ. ɂ. Ʌɟɣɩɭɧɫɤɢɣ. 
Ɉɞɧɢɦ ɢɡ ɩɟɪɜɵɯ ɜаɪɢаɧɬɨɜ ɩɪаɤɬɢɱɟɫɤɨɝɨ ɩɪɢɦɟɧɟɧɢя ɪɟаɤɬɨɪа ɫɬаɥɨ ɢɫɩɨɥьɡɨɜаɧɢɟ 
ɭɫɬаɧɨɜɤɢ ɧа ɨɩɵɬɧɨɣ ɩɨɞɜɨɞɧɨɣ ɥɨɞɤɟ К-β7. ɗɬɨɬ ɬɢɩ ɪɟаɤɬɨɪɨɜ ɛɵɥ ɜɵɛɪаɧ ɩɨ ɩɪɢɱɢɧɟ 
ɤɨɦɩаɤɬɧɨɫɬɢ, ɛɵɫɬɪɨɝɨ ɧаɛɨɪа ɦɨɳɧɨɫɬɢ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥя ɦаɧɟɜɪɢɪɨɜаɧɢя ɜ ɛɨɟɜɵɯ 
ɭɫɥɨɜɢяɯ, а ɬаɤɠɟ ɩɨɜɵшɟɧɧɨɣ ɩɨɬɟɧɰɢаɥьɧɨɣ ɛɟɡɨɩаɫɧɨɫɬɢ ɪɟаɤɬɨɪа, ɜ ɬɨɦ ɱɢɫɥɟ ɢ 
ɫɩɨɫɨɛɧɨɫɬɢ ɪɟаɤɬɨɪа ɫаɦɨɩɪɨɢɡɜɨɥьɧɨ ɭɦɟɧьшаɬь ɦɨɳɧɨɫɬь ɜ аɜаɪɢɣɧɵɯ ɫɢɬɭаɰɢяɯ. 

ɉɪɢ ɬɭɪɛɭɥɟɧɬɧɨɦ ɬɟɱɟɧɢɢ ɠɢɞɤɨɫɬɟɣ ɜ ɬɪɭɛаɯ ɩɟɪɟɞаɱа ɬɟɩɥа ɨɫɭɳɟɫɬɜɥяɟɬɫя ɤаɤ ɡа 
ɫɱɟɬ ɬɭɪɛɭɥɟɧɬɧɨɝɨ ɩɟɪɟɦɟшɢɜаɧɢя ɩɨɬɨɤа, ɬаɤ ɢ ɩɭɬёɦ ɦɨɥɟɤɭɥяɪɧɨɣ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 
ɬɟɩɥɨɧɨɫɢɬɟɥя. ɀɢɞɤɨɦɟɬаɥɥɢɱɟɫɤɢɟ ɬɟɩɥɨɧɨɫɢɬɟɥɢ ɨɛɥаɞаɸɬ ɥɭɱшɟɣ ɩɨ ɫɪаɜɧɟɧɢɸ ɫ 
ɞɪɭɝɢɦɢ ɬɟɩɥɨɧɨɫɢɬɟɥяɦɢ ɦɨɥɟɤɭɥяɪɧɨɣ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬьɸ.  

ɀɢɞɤɢɟ ɦɟɬаɥɥɵ яɜɥяɸɬɫя ɟɞɢɧɫɬɜɟɧɧɵɦɢ ɬɟɩɥɨɧɨɫɢɬɟɥяɦɢ, ɭɞɨɜɥɟɬɜɨɪяɸɳɢɦɢ 
ɜɫɟɦ ɬɪɟɛɨɜаɧɢяɦ ɜ ɨɬɧɨшɟɧɢɢ ɬɟɩɥɨɨɬɜɨɞа ɢ яɞɟɪɧɵɯ ɫɜɨɣɫɬɜ, ɩɪɟɞɴяɜɥяɟɦɵɦ ɤ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɦ ɪɟаɤɬɨɪаɦ ɧа ɩɪɨɦɟɠɭɬɨɱɧɵɯ,  ɛɵɫɬɪɵɯ ɧɟɣɬɪɨɧаɯ ɢ ɤ ɪɟаɤɬɨɪаɦ – 
ɪаɡɦɧɨɠɢɬɟɥяɦ. 

ȾɈɋɌɈɂɇɋɌȼȺ 
ɂɫɩɨɥьɡɨɜаɧɢɟ ɠɢɞɤɨɦɟɬаɥɥɢɱɟɫɤɢɯ ɬɟɩɥɨɧɨɫɢɬɟɥɟɣ ɜ яɞɟɪɧɵɯ ɭɫɬаɧɨɜɤаɯ ɢɦɟɟɬ ɪяɞ 

ɩɪɟɢɦɭɳɟɫɬɜμ 
1. ɀɢɞɤɢɟ ɦɟɬаɥɥɵ ɢɦɟɸɬ ɦаɥɭɸ ɭɩɪɭɝɨɫɬь ɩаɪɨɜ. Ⱦаɜɥɟɧɢɟ ɜ ɫɢɫɬɟɦɟ 

ɨɩɪɟɞɟɥяɟɬɫя ɬɨɥьɤɨ ɩɨɬɟɪɟɣ ɧаɩɨɪа ɜ ɤɨɧɬɭɪɟ, ɤɨɬɨɪɨɟ ɨɛɵɱɧɨ ɦɟɧьшɟ 7 ɛаɪ, ɱɬɨ 
ɫɭɳɟɫɬɜɟɧɧɨ ɭɩɪɨɳаɟɬ ɤɨɧɫɬɪɭɤɰɢɸ ɢ ɷɤɫɩɥɭаɬаɰɢɸ ɤаɤ əɊ, ɬаɤ ɢ ɜɫɩɨɦɨɝаɬɟɥьɧɨɝɨ 
ɨɛɨɪɭɞɨɜаɧɢя ɫɬаɧɰɢɢ. 

2. ȼɵɫɨɤая ɬɟɦɩɟɪаɬɭɪа ɤɢɩɟɧɢя ɠɢɞɤɢɯ ɦɟɬаɥɥɨɜ ɨɛɟɫɩɟɱɢɜаɟɬ ɛɨɥьшɭɸ 
ɝɢɛɤɨɫɬь ɜ ɪаɛɨɬɟ. ɇаɩɪɢɦɟɪ, ɟɫɥɢ ɬɟɦɩɟɪаɬɭɪа ɬɟɩɥɨɧɨɫɢɬɟɥя ɧа ɜɵɯɨɞɟ ɢɡ ɪɟаɤɬɨɪа 
ɡɧаɱɢɬɟɥьɧɨ ɩɨɜɵɫɢɬɫя, ɬɨ ɪаɫɩɥаɜɥɟɧɢя ɬɟɩɥɨɜɵɞɟɥяɸɳɟɝɨ ɷɥɟɦɟɧɬа, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 
ɨɛɪаɡɨɜаɧɢɟɦ ɩаɪɨɜɨɣ ɩɥёɧɤɢ, ɤаɤ ɷɬɨ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɨɯɥаɠɞɟɧɢɢ ɜɨɞɨɣ, ɧɟ ɩɪɨɢɡɨɣɞɟɬ.  

3. ȼɵɫɨɤая ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬь ɠɢɞɤɢɯ ɳɟɥɨɱɧɵɯ ɦɟɬаɥɥɨɜ ɩɨɡɜɨɥяɟɬ 
ɩɨɥɧɨɫɬьɸ ɢɫɩɨɥьɡɨɜаɬь ɝɟɪɦɟɬɢɡɢɪɨɜаɧɧɵɟ ɷɥɟɤɬɪɨɧаɫɨɫɵ (ɩɨɫɬɨяɧɧɨɝɨ ɢ ɩɟɪɟɦɟɧɧɨɝɨ 
ɬɨɤа). ɉɨ ɪаɫɯɨɞɭ ɷɧɟɪɝɢɢ ɧа ɩɪɨɤаɱɢɜаɧɢɟ ɠɢɞɤɢɟ ɦɟɬаɥɥɵ ɥɢшь ɧɟɦɧɨɝɢɦ ɭɫɬɭɩаɸɬ ɜɨɞɟ. 
ɂɡ ɠɢɞɤɢɯ ɦɟɬаɥɥɨɜ ɥɭɱшɢɟ ɯаɪаɤɬɟɪɢɫɬɢɤɢ ɩɨ ɪаɫɯɨɞɭ ɷɧɟɪɝɢɢ ɧа ɩɪɨɤаɱɢɜаɧɢɟ ɢɦɟɸɬ 
ɳɟɥɨɱɧɵɟ ɦɟɬаɥɥɵ. ȿɫɥɢ, ɧаɩɪɢɦɟɪ, ɪаɫɯɨɞ ɷɧɟɪɝɢɢ ɧа ɩɪɨɤаɱɢɜаɧɢя ɠɢɞɤɨɝɨ ɧаɬɪɢя 
ɩɪɢɧяɬь ɡа ɟɞɢɧɢɰɭ, ɬɨ ɞɥя ɪɬɭɬɢ ɷɬɨ ɛɭɞɟɬ β,8, а ɞɥя ɜɢɫɦɭɬа 4,8. 

4. ȼ ɨɬɥɢɱɢɟ ɨɬ ɞɪɭɝɢɯ ɠɢɞɤɢɯ ɦɟɬаɥɥɨɜ, σК ɢ σК–K ɨɤаɡɵɜаɸɬ 
ɦаɥɨɟ ɤɨɪɪɨɡɢɨɧɧɨɟ ɢ ɷɪɨɡɢɨɧɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧа ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɟ ɦаɬɟɪɢаɥɵ. Ⱦɥя ɧаɬɪɢя 
ɢ ɷɜɬɟɤɬɢɤɢ Na–K ɦɨɠɧɨ ɩɪɢɦɟɧяɬь ɦɧɨɝɢɟ ɢɡ ɨɛɵɱɧɵɯ ɦаɬɟɪɢаɥɨɜ. 

http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B0%D0%BA%D1%82%D0%BE%D1%80_%D0%BD%D0%B0_%D0%B1%D1%8B%D1%81%D1%82%D1%80%D1%8B%D1%85_%D0%BD%D0%B5%D0%B9%D1%82%D1%80%D0%BE%D0%BD%D0%B0%D1%85
http://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B0%D0%BA%D1%82%D0%BE%D1%80-%D1%80%D0%B0%D0%B7%D0%BC%D0%BD%D0%BE%D0%B6%D0%B8%D1%82%D0%B5%D0%BB%D1%8C
http://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B0%D0%BA%D1%82%D0%BE%D1%80-%D1%80%D0%B0%D0%B7%D0%BC%D0%BD%D0%BE%D0%B6%D0%B8%D1%82%D0%B5%D0%BB%D1%8C
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%B0_%D0%BA%D0%B8%D0%BF%D0%B5%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%A9%D0%B5%D0%BB%D0%BE%D1%87%D0%BD%D0%BE%D0%B9_%D0%BC%D0%B5%D1%82%D0%B0%D0%BB%D0%BB
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D1%80%D0%BE%D0%B7%D0%B8%D1%8F
http://ru.wikipedia.org/w/index.php?title=%D0%AD%D1%80%D0%BE%D0%B7%D0%B8%D1%8F_(%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0)&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%AD%D0%B2%D1%82%D0%B5%D0%BA%D1%82%D0%B8%D0%BA%D0%B0


347 
 

5. ɇаɢɛɨɥɟɟ ɞɟшёɜɵɦ ɢɡ ɠɢɞɤɢɯ ɦɟɬаɥɥɨɜ яɜɥяɟɬɫя ɧаɬɪɢɣ, ɡаɬɟɦ ɫɜɢɧɟɰ ɢ ɤаɥɢɣ. 
ɉɨɫɤɨɥьɤɭ ɨɛɴёɦ ɬɟɩɥɨɩɟɪɟɞаɸɳɟɣ ɫɢɫɬɟɦɵ ɨɛɵɱɧɨ ɨɬɧɨɫɢɬɟɥьɧɨ ɧɟɜɟɥɢɤ, а ɩɟɪɟɡаɪяɞɤа 
ɩɪɨɢɡɜɨɞɢɬɫя ɪɟɞɤɨ, ɡаɬɪаɬɵ ɧа ɬɟɩɥɨɧɨɫɢɬɟɥь ɧɟɡɧаɱɢɬɟɥьɧɵ. 

ɇȿȾɈɋɌȺɌɄɂ 
ɓɟɥɨɱɧɵɟ ɦɟɬаɥɥɵ ɨɛɥаɞаɸɬ ɛɨɥьшɨɣ ɯɢɦɢɱɟɫɤɨɣ аɤɬɢɜɧɨɫɬьɸ. ɇаɢɛɨɥьшɭɸ 

ɨɩаɫɧɨɫɬь ɩɪɟɞɫɬаɜɥяɟɬ ɪɟаɤɰɢя ɫ ɜɨɞɨɣ. ɉɨɷɬɨɦɭ ɜ ɫɢɫɬɟɦаɯ ɫ ɩаɪɨɜɨɞяɧɵɦɢ ɰɢɤɥаɦɢ 
ɞɨɥɠɧɵ ɛɵɬь ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɭɫɬɪɨɣɫɬɜа, ɨɛɟɫɩɟɱɢɜаɸɳɢɟ ɜɡɪɵɜɨɛɟɡɨɩаɫɧɨɫɬь. 
ɋɨɩɪɢɤɨɫɧɨɜɟɧɢɟ ɫ ɩаɪɨɦ ɢɥɢ ɫ ɤɢɫɥɨɪɨɞɨɦ ɜɨɡɞɭɯа ɧɟɨɩаɫɧɨ (ɩɨɞɞɟɪɠɢɜаɸɳɟɣɫя ɪɟаɤɰɢɢ 
ɝɨɪɟɧɢя ɧɟɬ), ɧɨ ɱɬɨɛɵ ɢɡɛɟɠаɬь ɨɤɢɫɥɟɧɢя ɦɟɬаɥɥа, ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɟ ɟɝɨ ɫ ɜɨɡɞɭɯɨɦ 
ɞɨɥɠɧɨ ɛɵɬь ɢɫɤɥɸɱɟɧɨ, ɬаɤ ɤаɤ ɨɤɢɫь σК ɧɟ ɪаɫɬɜɨɪɢɦа ɜ ɠɢɞɤɨɦ σК ɢ σК–K, а ɜɤɥɸɱɟɧɢɟ 
ɨɤɢɫɥɨɜ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɡаɤɭɩɨɪɤɟ ɨɬɞɟɥьɧɵɯ ɤаɧаɥɨɜ. ɇаɥɢɱɢɟ ɜ ɠɢɞɤɨɦ σК ɢ σК–K 
ɨɤɢɫɥɨɜ ɧаɬɪɢя ɭɯɭɞшаɟɬ ɬаɤɠɟ ɤɨɪɪɨɡɢɨɧɧɵɟ ɫɜɨɣɫɬɜа ɬɟɩɥɨɧɨɫɢɬɟɥɟɣ. ɇаɬɪɢɣ ɢ σК–K 
ɞɨɥɠɧɵ ɯɪаɧɢɬьɫя ɜ ɫɪɟɞɟ ɢɧɟɪɬɧɨɝɨ ɝаɡа (He, Ar), а ɢɫɩɨɥьɡɨɜаɧɢɟ ɢɧɟɪɬɧɨɝɨ ɝаɡа, ɬаɤɨɝɨ 
ɤаɤ He ɩɨɤа ɧɟɜɨɡɦɨɠɧɨ ɜɫɥɟɞɫɬɜɢɟ ɟɝɨ ɬɟɤɭɱɟɫɬɢ . 

1. Ⱥɤɬɢɜаɰɢя ɬɟɩɥɨɧɨɫɢɬɟɥя ɩɪɢɜɨɞɢɬ ɤ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɬɪаɢɜаɬь ɞɥя ɧаɪɭɠɧɨɣ 
ɱаɫɬɢ ɤɨɧɬɭɪа ɬɟɩɥɨɩɟɪɟɞаɸɳɟɣ ɫɢɫɬɟɦɵ ɛɢɨɥɨɝɢɱɟɫɤɭɸ ɡаɳɢɬɭ. Ɋɟшɟɧɢɟ ɷɬɨɣ ɩɪɨɛɥɟɦɵ 
ɭɫɥɨɠɧяɟɬɫя ɩɪɢ Ȗ-ɢɡɥɭɱɟɧɢɢ ɜɵɫɨɤɨɣ ɷɧɟɪɝɢɢ ɢɥɢ ɩɪɢ ɬɨɪɦɨɡɧɨɦ ɢɡɥɭɱɟɧɢɢ. 
ɂɡɨɬɨɩɵ σК ɢ К ɢɦɟɸɬ ɦаɥɵɟ ɩɟɪɢɨɞɵ ɪаɫɩаɞа, ɧɨ ɩɪɢ ɡаɝɪяɡɧɟɧɢɢ ɦɟɬаɥɥа аɤɬɢɜɧɵɦɢ 
ɩɪɢɦɟɫяɦɢ ɫ ɛɨɥьшɢɦ ɩɟɪɢɨɞɨɦ ɪаɫɩаɞа ɡаɞаɱа ɡаɳɢɬɵ ɨɬ аɤɬɢɜɧɨɫɬɢ ɭɫɥɨɠɧяɟɬɫя, ɢ 
ɬɪɟɛɭɟɬɫя ɫɨɡɞаɧɢɟ ɬаɤɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɤɨɬɨɪая ɩɨɡɜɨɥяɥа ɛɵ ɜɵɜɨɞɢɬь ɜɟɫь ɠɢɞɤɢɣ ɦɟɬаɥɥ 
ɢɡ ɫɢɫɬɟɦɵ ɩɪɢ ɟɟ ɪɟɦɨɧɬɟ. Ɉɬɦɟɱɟɧɧɵɟ ɨɛɫɬɨяɬɟɥьɫɬɜа ɜɵɧɭɠɞаɸɬ ɩɪɟɞɴяɜɥяɬь 
ɩɨɜɵшɟɧɧɵɟ ɬɪɟɛɨɜаɧɢя ɤ ɯɢɦɢɱɟɫɤɨɣ ɱɢɫɬɨɬɟ ɠɢɞɤɢɯ ɦɟɬаɥɥɨɜ. 
ɀɢɞɤɢɟ ɦɟɬаɥɥɵ яɜɥяɸɬɫя ɨɞɧɨаɬɨɦɧɵɦɢ ɜɟɳɟɫɬɜаɦɢ, ɩɨɷɬɨɦɭ ɩɪɨɛɥɟɦа ɪаɞɢаɰɢɨɧɧɵɯ 
ɧаɪɭшɟɧɢɣ ɜ ɬɟɩɥɨɧɨɫɢɬɟɥяɯ ɧɟ ɜɨɡɧɢɤаɟɬ. ɏɨɬя ɧɟɤɨɬɨɪая ɱаɫɬь аɬɨɦɨɜ ɠɢɞɤɨɝɨ ɦɟɬаɥɥа ɢ 
ɩɪɟɜɪаɳаɟɬɫя ɜ ɞɪɭɝɨɣ ɦɟɬаɥɥ (ɧаɩɪɢɦɟɪ, 24σК ɩɟɪɟɯɨɞɢɬ ɜ 24Mg), ɧɨ ɤɨɥɢɱɟɫɬɜɨ ɬаɤɢɯ 
ɩɪɟɜɪаɳɟɧɢɣ ɩɪɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɧɟɣɬɪɨɧɧɵɯ ɩɨɬɨɤаɯ ɜ ɪɟаɤɬɨɪаɯ ɧɢɱɬɨɠɧɨ ɦаɥɨ. 

2. Ⱦɨɩɨɥɧɢɬɟɥьɧɵɟ ɭɫɬɪɨɣɫɬɜа, ɩɪɢɦɟɧɟɧɢɟ ɤɨɬɨɪɵɯ ɧɟɨɛɯɨɞɢɦɨ ɜ ɫɜяɡɢ ɫ 
ɢɫɩɨɥьɡɨɜаɧɢɟɦ ɠɢɞɤɨɦɟɬаɥɥɢɱɟɫɤɢɯ ɬɟɩɥɨɧɨɫɢɬɟɥɟɣ, ɡɧаɱɢɬɟɥьɧɨ ɭɫɥɨɠɧяɸɬ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɫɯɟɦɭ яɞɟɪɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɭɫɬаɧɨɜɤɢ. Ɍаɤɢɦɢ ɞɨɩɨɥɧɢɬɟɥьɧɵɦɢ 
ɭɫɬɪɨɣɫɬɜаɦɢ яɜɥяɸɬɫяμɭɫɬаɧɨɜɤа ɞɥя ɩɥаɜɥɟɧɢя ɢ ɩɟɪɟɞаɜɥɢɜаɧɢя ɠɢɞɤɨɝɨ ɦɟɬаɥɥа ɜ 
ɤɨɧɬɭɪ (ɞɥя σК–K – ɷɜɬɟɤɬɢɤɢ ɩɥаɜɢɥьɧɵɣ ɛаɤ ɧɟ ɬɪɟɛɭɟɬɫя)νɭɫɬɪɨɣɫɬɜɨ ɞɥя ɭɞаɥɟɧɢя 
ɨɤɢɫɥɨɜ. ɑɟɪɟɡ ɷɬɨ ɭɫɬɪɨɣɫɬɜɨ, ɜɤɥɸɱɟɧɧɨɟ ɩаɪаɥɥɟɥьɧɨ ɨɫɧɨɜɧɨɦɭ ɤɨɧɬɭɪɭ, 
ɭɫɬаɧаɜɥɢɜаɟɬɫя ɧɟɛɨɥьшɨɣ ɪаɫɯɨɞ ɠɢɞɤɨɝɨ ɦɟɬаɥɥаν ɬаɤɢɦ ɨɛɪаɡɨɦ, ɨɫɭɳɟɫɬɜɥяɟɬɫя 
ɧɟɩɪɟɪɵɜɧая ɨɱɢɫɬɤа ɬɟɩɥɨɧɨɫɢɬɟɥя ɨɬ ɨɤɢɫɥɨɜν ɥɨɜɭшɤɢ ɞɥя ɩаɪɨɜ ɠɢɞɤɨɝɨ ɦɟɬаɥɥа, 
ɭɧɨɫɢɦɵɯ ɝаɡɨɜɵɦ ɩɨɬɨɤɨɦ ɢɡ ɫɢɫɬɟɦɵ ɩɪɢ ɟё ɨɩɨɪɨɠɧɟɧɢɢ ɢ ɡаɩɨɥɧɟɧɢɢ. Ƚаɡɨɜɵɟ ɩɨɬɨɤɢ ɫ 
ɩаɪаɦɢ ɠɢɞɤɨɝɨ ɦɟɬаɥɥа ɜɨɡɦɨɠɧɵ ɢ ɢɡ ɞɪɭɝɢɯ аɩɩаɪаɬɨɜ (ɛɭɮɟɪɧɵɟ ɛаɱɤɢ ɢ ɩɪ.). 

К ɧɟɞɨɫɬаɬɤаɦ ɢɫɩɨɥьɡɨɜаɧɢя ɠɢɞɤɨɝɨ ɧаɬɪɢя ɧɟɨɛɯɨɞɢɦɨ ɨɬɧɟɫɬɢ ɬаɤɠɟ ɟɝɨ 
ɫɩɨɫɨɛɧɨɫɬь ɩɪɨɧɢɤаɬь ɜ ɩɨɪɵ ɝɪаɮɢɬа. ɇаɥɢɱɢɟ ɛɨɥьшɨɝɨ ɤɨɥɢɱɟɫɬɜа ɛаɥɥаɫɬɧɨɝɨ ɧаɬɪɢя ɜ 
ɩɨɪаɯ ɩɪɢɜɟɥɨ ɛɵ ɤ ɛɨɥьшɢɦ ɩɨɬɟɪяɦ ɧɟɣɬɪɨɧɨɜ ɢɡ-ɡа ɨɬɧɨɫɢɬɟɥьɧɨ ɛɨɥьшɨɝɨ ɫɟɱɟɧɢя 
ɡаɯɜаɬа ɧɟɣɬɪɨɧɨɜ ɧаɬɪɢɟɦ. Ⱦɥя ɩɪɟɞɨɬɜɪаɳɟɧɢя ɤɨɧɬаɤɬа ɦɟɠɞɭ ɧаɬɪɢɟɦ ɢ ɝɪаɮɢɬɨɦ, 
ɩɨɫɥɟɞɧɢɣ ɨɛɵɱɧɨ ɡаɳɢɳаɟɬɫя ɮɨɥьɝɨɣ ɢɡ ɦɟɬаɥɥа (ɧаɩɪɢɦɟɪ, ɰɢɪɤɨɧɢя), ɫɥаɛɨ 
ɩɨɝɥɨɳаɸɳɟɝɨ ɧɟɣɬɪɨɧɵ. 

ȼɕȼɈȾ 
Ɉɫɧɨɜɧɨɣ ɩɪɢɱɢɧɨɣ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥьɡɨɜаɧɢя ɬяɠɟɥɵɯ ɬɟɩɥɨɧɨɫɢɬɟɥɟɣ ɜ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɤɨɧɬɭɪаɯ ɨɛɴɟɤɬɨɜ аɬɨɦɧɨɣ ɷɧɟɪɝɟɬɢɤɢ яɜɥяɟɬɫя ɬɨ, ɱɬɨ ɨɧɢ ɜ ɛɨɥьшɟɣ 
ɫɬɟɩɟɧɢ ɭɞɨɜɥɟɬɜɨɪяɸɬ ɬɪɟɛɨɜаɧɢяɦ ɨɛɟɫɩɟɱɟɧɢя ɛɟɡɨɩаɫɧɨɫɬɢ, ɱɟɝɨ ɧɟ ɫɤаɠɟшь ɨ ɥёɝɤɢɯ 
ɬɟɩɥɨɧɨɫɢɬɟɥяɯ. ɉɪɢɦɟɧɟɧɢɟ  ɌɀɆɌ ɩɨɡɜɨɥяɟɬ ɩɪаɤɬɢɱɟɫɤɢ ɪɟаɥɢɡɨɜаɬь 
ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ, а ɬаɤɠɟ ɫɨɡɞаɜаɬь ɧɨɜɵɟ яɞɟɪɧɵɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɭɫɬаɧɨɜɤɢ ɫ ɨɪɢɝɢɧаɥьɧɵɦɢ ɧаɭɱɧɨ – ɬɟɯɧɢɱɟɫɤɢɦɢ ɪɟшɟɧɢяɦɢ. 

ɋɉɂɋɈК ɂɋɉɈɅɖЗɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂКɈȼ  
1. Ɇаɪɸшɢɧ Ʌ.Ⱥ. ȼɵɫɨɤɨɬɟɦɩɟɪаɬɭɪɧɵɟ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɢ 

ɭɫɬаɧɨɜɤɢ, Ʌ.μ Ɇɨɫɤɜа, β01β. 18θɫ. 
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ə.ȼ. Ʌɢɫɨɜа, ɂ.Ⱥ. Ɋяɛɢɤɨɜ 

ɎȽȻɈɍ ȼɉɈ «ɂɜаɧɨɜɫɤɢɣ ɝɨɫɭɞаɪɫɬɜɟɧɧɵɣ ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ  
ɭɧɢɜɟɪɫɢɬɟɬ ɢɦɟɧɢ ȼ.ɂ. Ʌɟɧɢɧа», ɮаɤɭɥьɬɟɬ ɢɧɮɨɪɦаɬɢɤɢ  

ɢ ɜɵɱɢɫɥɢɬɟɥьɧɨɣ ɬɟɯɧɢɤɢ, ɤаɮɟɞɪа ɫɢɫɬɟɦ ɭɩɪаɜɥɟɧɢя 
 

«ɇаɭɤа ɧаɱɢɧаɟɬɫя ɫ ɬɟɯ ɩɨɪ, ɤаɤ ɧаɱɢɧаɸɬ ɢɡɦɟɪяɬь. Ɍɨɱɧая ɧаɭɤа ɧɟɦɵɫɥɢɦа ɛɟɡ 
ɦɟɪɵ». ɗɬа ɰɢɬаɬа ɪɭɫɫɤɨɝɨ ɭɱɟɧɨɝɨ Ⱦɦɢɬɪɢя ɂɜаɧɨɜɢɱа Ɇɟɧɞɟɥɟɟɜа ɨɱɟɧь ɬɨɱɧɨ 
ɩɨɞɱɟɪɤɢɜаɟɬ, ɱɬɨ ɩɪɨɝɪɟɫɫ ɧаɭɤɢ ɧɟɨɬɞɟɥɢɦ ɨɬ ɩɪɨɝɪɟɫɫа ɢɡɦɟɪɟɧɢɣ. ȼ ɫɜɨɸ ɨɱɟɪɟɞь ɧаɭɤа 
ɢɡɵɫɤɢɜаɟɬ ɧɨɜɵɟ, ɛɨɥɟɟ ɫɨɜɟɪшɟɧɧɵɟ ɦɟɬɨɞɵ ɢɡɦɟɪɟɧɢɣ. Ȼɟɡ ɬɨɱɧɵɯ ɢɡɦɟɪɟɧɢɣ ɧɟ 
ɫɭɳɟɫɬɜɨɜаɥɨ ɛɵ ɫɨɜɪɟɦɟɧɧɨɣ ɬɟɯɧɢɤɢ. Ⱦɥя ɫɨɜɪɟɦɟɧɧɵɯ ɢɫɫɥɟɞɨɜаɧɢɣ ɧɟɨɛɯɨɞɢɦɵ ɬɨɱɧɵɟ 
ɢɡɦɟɪɟɧɢя ɜɨ ɜɫɟɦμ ɜ ɢɧɠɟɧɟɪɧɵɯ ɪаɫɱёɬаɯ, ɥаɛɨɪаɬɨɪɧɵɯ ɢɫɩɵɬаɧɢяɯ, ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ 
ɫɯɟɦаɯ ɢ ɩɪɨɟɤɬаɯ ɢ ɦɧɨɝɢɯ ɞɪɭɝɢɯ ɫɮɟɪаɯ ɱɟɥɨɜɟɱɟɫɤɨɣ ɞɟяɬɟɥьɧɨɫɬɢ Д1Ж. 

ȼ ɧаɫɬɨяɳɟɟ ɜɪɟɦя аɜɬɨɦаɬɢɡаɰɢя ɩɪɢɦɟɧяɟɬɫя ɜ ɩɨɞаɜɥяɸɳɟɦ ɛɨɥьшɢɧɫɬɜɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. ɉɪɢ ɷɤɫɩɥɭаɬаɰɢɢ ɢ ɧаɥаɞɤɟ ɫɨɜɪɟɦɟɧɧɵɯ ȺɋɍɌɉ ɜаɠɧɨɟ 
ɡɧаɱɟɧɢɟ ɢɦɟɸɬ ɬɨɱɧɨɫɬь ɢ ɤаɱɟɫɬɜɨ ɜɵɩɨɥɧɟɧɧɵɯ ɢɡɦɟɪɟɧɢɣ. Зɧаɱɟɧɢя ɜɟɥɢɱɢɧ ɞɨɥɠɧɵ 
ɩɨɫɬɨяɧɧɨ ɨɛɧɨɜɥяɬьɫя ɢ ɛɟɫɩɟɪɟɛɨɣɧɨ ɩɨɫɬɭɩаɬь ɧа ɩɪɢɛɨɪɵ ɞɥя ɞаɥьɧɟɣшɟɣ ɨɛɪаɛɨɬɤɢ. 
ɍɩɪаɜɥɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ ɧɟɦɵɫɥɢɦɨ ɛɟɡ ɬɨɱɧɵɯ ɢ ɫɜɨɟɜɪɟɦɟɧɧɵɯ ɩɨɤаɡаɧɢɣ 
ɩɪɢɛɨɪɨɜ. ɇа ɧɢɯ ɫɬɪɨɢɬɫя ɜɫя ɞаɥьɧɟɣшая ɪаɛɨɬа ɫɢɫɬɟɦɵ ɢ ɩɨɫɥɟɞɭɸɳɢɟ шаɝɢ ɨɩɟɪаɬɨɪа. 
ɋаɦɵɦɢ ɪаɫɩɪɨɫɬɪаɧɟɧɧɵɦɢ яɜɥяɸɬɫя ɬɟɦɩɟɪаɬɭɪɧɵɟ ɢɡɦɟɪɟɧɢя ДβЖ. 

ɋɭɳɟɫɬɜɭɟɬ ɨɝɪɨɦɧɨɟ ɦɧɨɠɟɫɬɜɨ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɞɥя ɢɡɦɟɪɟɧɢя ɬɟɦɩɟɪаɬɭɪɵ, 
ɨɬɥɢɱаɸɳɢɯɫя ɩɪɢɧɰɢɩɨɦ ɞɟɣɫɬɜɢя, ɞɢаɩаɡɨɧɨɦ ɢɡɦɟɪɟɧɢɣ, ɭɫɥɨɜɢяɦɢ ɷɤɫɩɥɭаɬаɰɢɢ, 
ɤɨɧɫɬɪɭɤɰɢɟɣ, ɜɨɡɦɨɠɧɨɫɬьɸ ɞɢɫɬаɧɰɢɨɧɧɨɣ ɩɟɪɟɞаɱɢ ɩɨɤаɡаɧɢɣ ɢ ɬ.ɩ. Ɉɞɧаɤɨ ɦɨɠɧɨ 
ɜɵɞɟɥɢɬь ɢ ɨɛɳɢɟ ɩɨɤаɡаɬɟɥɢ, ɩɪɢɦɟɧɢɦɵɟ ɤ ɛɨɥьшɢɧɫɬɜɭ ɞаɬɱɢɤɨɜ ɬɟɦɩɟɪаɬɭɪɵ, ɬаɤɢɟ ɤаɤ 
ɤɥаɫɫ ɞɨɩɭɫɤа (ɯаɪаɤɬɟɪɢɡɭɸɳɢɣ ɬɨɱɧɨɫɬь ɢɡɦɟɪɟɧɢɣ) ɢ ɜɪɟɦя ɬɟɪɦɢɱɟɫɤɨɣ ɪɟаɤɰɢɢ 
(ɯаɪаɤɬɟɪɢɡɭɸɳɟɟ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ ɞаɬɱɢɤа). Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɝɪɟшɧɨɫɬɢ ɞаɬɱɢɤɨɜ 
ɬɟɦɩɟɪаɬɭɪɵ, яɜɥяɸɳɟɣɫя ɫɬаɬɢɱɟɫɤɨɣ ɯаɪаɤɬɟɪɢɫɬɢɤɨɣ – шɬаɬɧая ɩɪɨɰɟɞɭɪа, ɪɟɝɭɥяɪɧая 
ɞɥя ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɭɩɪаɜɥɟɧɢя. К ɬɨɦɭ ɠɟ ɜɨɩɪɨɫɵ ɩɨɜɟɪɤɢ ɞаɬɱɢɤɨɜ ɞаɜɧɨ 
ɢɡɭɱɟɧɵ ɢ шɢɪɨɤɨ ɨɩɢɫаɧɵ ɜ ɥɢɬɟɪаɬɭɪɟ ɢ ɧɨɪɦаɬɢɜɧɨɣ ɞɨɤɭɦɟɧɬаɰɢɢ. 

ɉɨ-ɞɪɭɝɨɦɭ ɨɛɫɬɨяɬ ɞɟɥа ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ ɞɢɧаɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɞаɬɱɢɤɨɜ 
ɬɟɦɩɟɪаɬɭɪɵ. ȼ ɤаɬаɥɨɝаɯ ɢ ɩаɫɩɨɪɬаɯ ɞɥя ɞаɬɱɢɤɨɜ ɬɟɦɩɟɪаɬɭɪɵ ɩɪɢɜɨɞяɬ ɥɢшь ɜɪɟɦя 
ɬɟɪɦɢɱɟɫɤɨɣ ɪɟаɤɰɢɢ, ɡаɱаɫɬɭɸ ɧɟ ɭɤаɡɵɜая ɞаɠɟ ɫɪɟɞɭ, ɞɥя ɤɨɬɨɪɨɣ ɩɪɟɞɫɬаɜɥɟɧа ɞаɧɧая 
ɜɟɥɢɱɢɧа. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɧа ɞɢɧаɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜа ɛɭɞɭɬ ɨɤаɡɵɜаɬь ɜɥɢяɧɢɟ, ɤаɤ ɦɢɧɢɦɭɦ, 
ɯаɪаɤɬɟɪɢɫɬɢɤа ɫɪɟɞɵ ɢ ɫɤɨɪɨɫɬь ɨɛɬɟɤаɧɢя ɞаɬɱɢɤа ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɪɟɞɨɣ. Ⱦɢɧаɦɢɱɟɫɤɢɟ 
ɫɜɨɣɫɬɜа ɞаɬɱɢɤɨɜ ɨɤаɡɵɜаɸɬ ɜɥɢяɧɢɟ ɧа ɩаɪаɦɟɬɪɵ ɧаɫɬɪɨɣɤɢ аɜɬɨɦаɬɢɱɟɫɤɢɯ ɪɟɝɭɥяɬɨɪɨɜ 
ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɧа ɤаɱɟɫɬɜɨ ɪаɛɨɬɵ ȺɋɍɌɉ ɜ ɰɟɥɨɦ. ɉɨɷɬɨɦɭ ɡаɞаɱа ɢɫɫɥɟɞɨɜаɧɢя 
ɞɢɧаɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜɞаɬɱɢɤɨɜ ɬɟɦɩɟɪаɬɭɪɵ яɜɥяɟɬɫя аɤɬɭаɥьɧɨɣ ɢ ɜɨɫɬɪɟɛɨɜаɧɧɨɣ. 

Цɟɥьɸ ɪаɛɨɬɵ яɜɥяɟɬɫя ɢɫɫɥɟɞɨɜаɧɢɟ ɞаɬɱɢɤɨɜ ɬɟɦɩɟɪаɬɭɪɵ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ 
ɞɢɧаɦɢɱɟɫɤɢɯ ɯаɪаɤɬɟɪɢɫɬɢɤ. 

ɇаɢɛɨɥɟɟ ɪаɫɩɪɨɫɬɪаɧɟɧɧɵɦɢ ɜ ɩɪɨɦɵшɥɟɧɧɨɫɬɢ ɞаɬɱɢɤаɦɢ ɬɟɦɩɟɪаɬɭɪɵ яɜɥяɸɬɫя 
ɬɟɪɦɨɩɪɟɨɛɪаɡɨɜаɬɟɥɢ ɫɨɩɪɨɬɢɜɥɟɧɢя (Ɍɋ) ДβЖ. Ɉɧɢ ɩɪɟɞɫɬаɜɥяɸɬ ɫɨɛɨɣ ɭɧɢɜɟɪɫаɥьɧɵɟ 
ɢɡɦɟɪɢɬɟɥьɧɵɟ ɩɪɢɛɨɪɵ, ɩɪɟɞɧаɡɧаɱɟɧɧɵɟ ɞɥя ɢɡɦɟɪɟɧɢя ɬɟɦɩɟɪаɬɭɪɵ ɠɢɞɤɢɯ, ɬɜɟɪɞɵɯ, 


