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ɋȿɄɐɂə 11. ȽȿɈɗɄɈɅɈȽɂə, ɈɏɊȺɇȺ ɂ ɁȺɓɂɌȺ ɈɄɊɍɀȺɘɓȿɃ  
ɋɊȿȾɕ. ȽȿɈɂɇɎɈɊɆȺɐɂɈɇɇɕȿ ɋɂɋɌȿɆɕ ȼ ȽȿɈɗɄɈɅɈȽɂɂ 

ɉɪɢɦɟɱɚɧɢɟ: ɧ.ɞ. – ɧɟɬ ɞɚɧɧɵɯν ɠɢɪɧɵɦ ɲɪɢɮɬɨɦ ɜɵɞɟɥɟɧɵ ɩɨɜɵɲɟɧɧɵɟ ɫɨɞɟɪɠɚɧɢɹ ɷɥɟɦɟɧɬɨɜ ɜ ɩɨɱɜɚɯ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝɢɯ ɬɟɪɪɢɬɨɪɢɣ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɩɨɱɜɚɯ 
Ʉɨɠɟɜɧɢɤɨɜɫɤɨɝɨ ɪɚɣɨɧɚ ɫɨɞɟɪɠɚɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟɯ 
ɷɥɟɦɟɧɬɨɜ ɜɵɲɟ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɮɨɧɨɜɵɦɢ ɡɧɚɱɟɧɢɹɦɢ, ɡɚ 
ɢɫɤɥɸɱɟɧɢɟɦ Sr ɢ EЮ, ɦɚɤɫɢɦɚɥɶɧɵɟ ɩɪɟɜɵɲɟɧɢɹ ɫɨɫɬɚɜɥɹɸɬ 
14 ɪɚɡ ɞɥɹ Br ɢ 1η ɪɚɡ ɞɥɹ Th (ɬɚɛɥ.). ɉɨ ɫɪɚɜɧɟɧɢɸ ɫɨ 
ɫɪɟɞɧɢɦɢ ɫɨɞɟɪɠɚɧɢɹɦɢ ɷɥɟɦɟɧɬɨɜ ɜ ɩɨɱɜɚɯ Ɍɨɦɫɤɨɣ 
ɨɛɥɚɫɬɢ ɩɨɱɜɵ ɢɫɫɥɟɞɭɟɦɨɣ ɬɟɪɪɢɬɨɪɢɢ ɨɬɥɢɱɚɸɬɫɹ ɛɨɥɟɟ 
ɜɵɫɨɤɢɦɢ ɭɪɨɜɧɹɦɢ ɧɚɤɨɩɥɟɧɢɹ SМ, Cr, Br, RЛ, Sr, Cs, ɱɬɨ, 
ɫɤɨɪɟɟ ɜɫɟɝɨ, ɫɜɹɡɚɧɨ ɫ ɩɪɢɪɨɞɧɵɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɞɚɧɧɨɣ 
ɬɟɪɪɢɬɨɪɢɢ. ȼɵɲɟ ɤɥɚɪɤɚ ɞɥɹ ɡɟɦɧɨɣ ɤɨɪɵ ДηЖ ɜ ɩɨɱɜɚɯ 
Ʉɨɠɟɜɧɢɤɨɜɫɤɨɝɨ ɪɚɣɨɧɚ ɫɨɞɟɪɠɚɧɢɹ Cr, AЬ, Br, AР, SЛ, CЬ ɢ 
Hf. 

ɉɪɢ ɫɪɚɜɧɟɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɫ ɞɚɧɧɵɦɢ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɱɜ ɋɒȺ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɩɨɱɜɵ 
Ʉɨɠɟɜɧɢɤɨɜɫɤɨɝɨ ɪɚɣɨɧɚ ɨɬɥɢɱɚɸɬɫɹ ɩɨɜɵɲɟɧɧɵɦɢ 
ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ ɬɚɤɢɯ ɷɥɟɦɟɧɬɨɜ, ɤɚɤ NК, CК, FО, SМ, Cr, CШ, 
AЬ, RЛ, SЛ, ВЛ. Ɉɞɧɚɤɨ, ɫɨɞɟɪɠɚɧɢɟ ГЧ, NН, U ɜɵɲɟ ɜ β ɪɚɡɚ ɜ 
ɩɨɱɜɚɯ ɋɒȺ ɢ Br – ɜ γ ɪɚɡɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɚɤɨɜɵɦɢ ɞɥɹ 
ɢɫɫɥɟɞɭɟɦɨɣ ɬɟɪɪɢɬɨɪɢɢ (ɪɢɫ.).  

ȼ ɪɚɛɨɬɚɯ ɫɨɬɪɭɞɧɢɤɨɜ ɤɚɮɟɞɪɵ ɧɚ ɩɪɢɦɟɪɟ ɩɨɱɜ ɢ 
ɚɷɪɨɡɨɥɶɧɵɯ ɜɵɩɚɞɟɧɢɣ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɧɟ ɬɨɥɶɤɨ ɜɵɫɨɤɢɟ 
(ɢɥɢ ɧɢɡɤɢɟ) ɫɨɞɟɪɠɚɧɢɹ ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɢ ɪɟɞɤɨɡɟɦɟɥɶɧɵɯ 
ɷɥɟɦɟɧɬɨɜ, ɧɨ ɢ ɢɯ ɨɬɧɨɲɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɢɧɞɢɤɚɬɨɪɚɦɢ ɞɥɹ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɪɨɞɧɵɯ ɢɥɢ ɬɟɯɧɨɝɟɧɧɵɯ ɚɧɨɦɚɥɢɣ. ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɜ ɩɨɱɜɚɯ Ʉɨɠɟɜɧɢɤɨɜɫɤɨɝɨ 
ɪɚɣɨɧɚ ɡɧɚɱɟɧɢɹ ɨɬɧɨɲɟɧɢɣ Sm/Lu, La/Yb ɢ ɫɭɦɦ ɥɟɝɤɢɯ ɪɟɞɤɨɡɟɦɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɤ ɬɹɠɟɥɵɦ ɨɤɚɡɚɥɢɫɶ ɧɢɠɟ, 
ɱɟɦ ɜ ɩɨɱɜɚɯ Ɍɨɦɫɤɨɣ ɨɛɥɚɫɬɢ, ɮɨɧɨɜɨɣ ɬɟɪɪɢɬɨɪɢɢ, ɚ ɬɚɤɠɟ ɩɨɱɜɚɯ ɋɒȺ. Ⱥ ɡɧɚɱɟɧɢɟ ɨɬɧɨɲɟɧɢɹ Ce/Eu 
ɦɚɤɫɢɦɚɥɶɧɨɟ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɫɬɚɥɶɧɵɦɢ ɬɟɪɪɢɬɨɪɢɹɦɢ ɢ ɤɥɚɪɤɨɦ ɜ ɡɟɦɧɨɣ ɤɨɪɟ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɱɜɵ Ʉɨɠɟɜɧɢɤɨɜɫɤɨɝɨ ɪɚɣɨɧɚ Ɍɨɦɫɤɨɣ ɨɛɥɚɫɬɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɧɟɤɨɬɨɪɵɦɢ 
ɨɫɨɛɟɧɧɨɫɬɹɦɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɦɢ, ɜɟɪɨɹɬɧɨ, ɩɪɢɪɨɞɧɵɦɢ ɮɚɤɬɨɪɚɦɢ, ɱɬɨ ɨɬɪɚɠɚɟɬɫɹ ɧɚ ɭɪɨɜɧɹɯ ɧɚɤɨɩɥɟɧɢɹ ɜ 
ɧɢɯ ɪɚɡɥɢɱɧɵɯ ɷɥɟɦɟɧɬɨɜ.  
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ɉɊɈȻɅȿɆɕ ȼɇȿȾɊȿɇɂə ɋɂɋɌȿɆɕ ɗɄɈɅɈȽɂɑȿɋɄɈȽɈ ɆȿɇȿȾɀɆȿɇɌȺ ɇȺ 

ɉɊȿȾɉɊɂəɌɂɂ 

ɂ.ɇ. Ʉɭɡɶɦɢɧ 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ ɞɨɰɟɧɬ Ɇ.Ɋ. ɐɢɛɭɥɶɧɢɤɨɜɚ 
ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. Ɍɨɦɫɤ, Ɋɨɫɫɢɹ 

Ɉɛɹɡɚɬɟɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɢɦɢɞɠɚ ɫɨɜɪɟɦɟɧɧɨɣ ɤɨɦɩɚɧɢɢ ɹɜɥɹɟɬɫɹ ɩɨɧɹɬɢɟ «ɷɤɨɥɨɝɢɱɧɨɫɬɢ» 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɜɵɩɭɫɤɚɟɦɨɣ ɩɪɨɞɭɤɰɢɢ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɩɪɟɞɩɪɢɹɬɢɹ, ɷɤɨɥɨɝɢɱɟɫɤɢ ɨɩɚɫɧɵɟ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ, ɫɬɚɧɨɜɹɬɫɹ ɜɫɺ ɦɟɧɟɟ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɵɦɢ ɧɚ ɪɵɧɤɟ ɢ ɬɟɪɹɸɬ ɩɨɩɭɥɹɪɧɨɫɬɶ ɫɪɟɞɢ ɩɨɬɪɟɛɢɬɟɥɟɣ Д1Ж. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, ɫɟɪɬɢɮɢɤɚɰɢɹ ɫɢɫɬɟɦɵ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɦɟɧɟɞɠɦɟɧɬɚ (ɋɗɆ) ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ 
ɦɟɠɞɭɧɚɪɨɞɧɨɦɭ ɫɬɚɧɞɚɪɬɭ ISO 14001 ɹɜɥɹɟɬɫɹ ɠɟɥɚɬɟɥɶɧɨɣ, ɨɞɧɚɤɨ, ɜ ɫɚɦɨɦ ɨɛɨɡɪɢɦɨɦ ɛɭɞɭɳɟɦ, ɨɧɚ ɫɬɚɧɟɬ 
ɧɟɨɛɯɨɞɢɦɨɣ, ɢ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɷɬɨ ɡɚɬɪɨɧɟɬ ɩɪɟɞɩɪɢɹɬɢɹ, ɫɮɟɪɚ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɤɨɬɨɪɵɯ ɫɜɹɡɚɧɚ ɫɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ, ɬɪɚɧɫɩɨɪɬɧɵɦɢ ɭɫɥɭɝɚɦɢ, ɞɨɛɵɜɚɸɳɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶɸ, ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɢ ɬ.ɞ. ɋɟɪɬɢɮɢɤɚɰɢɹ 
ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɦɟɠɞɭɧɚɪɨɞɧɨɦɭ ɫɬɚɧɞɚɪɬɭ ISO 14001:β004 (ɧɚɰɢɨɧɚɥɶɧɵɣ ɫɬɚɧɞɚɪɬ ȽɈɋɌ Ɋ ɂɋɈ 14001-2007) 
ɢ ɜɧɟɞɪɟɧɢɟ ɫɢɫɬɟɦɵ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɦɟɧɟɞɠɦɟɧɬɚ - ɷɬɨ ɫɚɦɵɣ ɩɪɨɫɬɨɣ ɫɩɨɫɨɛ ɪɟɚɥɶɧɨ ɫɨɤɪɚɬɢɬɶ ɜɪɟɞɧɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ ɩɪɟɞɩɪɢɹɬɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɢ ɩɨɥɭɱɢɬɶ ɨɬ ɷɬɨɝɨ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɜɵɝɨɞɭ ДβЖ. 

ɋɟɪɬɢɮɢɤɚɰɢɹ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɦɟɠɞɭɧɚɪɨɞɧɨɦɭ ɫɬɚɧɞɚɪɬɭ ISO 14001 ɨɛɟɫɩɟɱɢɜɚɟɬ: 

http://opac.lib.tpu.ru/catalogue/?query=cuba.authorityAuthorCode%3D%22RU%5CTPU%5Cpers%5C23187%22
http://opac.lib.tpu.ru/catalogue/?query=rec.id%3D%22RU%5CTPU%5Cbook%5C102402%22
http://opac.lib.tpu.ru/catalogue/?query=rec.id%3D%22RU%5CTPU%5Cbook%5C2202%22
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ɉɊɈȻɅȿɆɕ ȽȿɈɅɈȽɂɂ ɂ ɈɋȼɈȿɇɂə ɇȿȾɊ 

 ɍɩɪɚɜɥɟɧɢɟ ɨɪɝɚɧɢɡɚɰɢɟɣ ɜɫɟɣ ɫɨɜɨɤɭɩɧɨɫɬɶɸ ɫɜɨɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɫ 
ɩɨɫɬɟɩɟɧɧɵɦ ɫɧɢɠɟɧɢɟɦ ɫɬɟɩɟɧɢ ɬɚɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣν 

 ɉɪɢɜɟɞɟɧɢɟ ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɪɝɚɧɢɡɚɰɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɪɚɡɧɨɨɛɪɚɡɧɵɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɦɢ ɢ 
ɧɨɪɦɚɬɢɜɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢν 

 Ɋɚɫɲɢɪɟɧɢɟ ɪɵɧɤɚ ɫɛɵɬɚ ɡɚ ɫɱɟɬ ɭɥɭɱɲɟɧɢɹ ɢɦɢɞɠɚ ɤɨɦɩɚɧɢɢν 
 ɍɥɭɱɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɢ ɭɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚν 
 Ɉɩɬɢɦɢɡɚɰɢɸ ɩɟɪɟɪɚɛɨɬɤɢ ɨɬɯɨɞɨɜν 
 ɗɤɨɧɨɦɢɸ ɡɚ ɫɱɺɬ ɫɧɢɠɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɦɚɬɟɪɢɚɥɵ, ɫɵɪɶɟ ɢ ɷɧɟɪɝɢɸν 
 ɋɧɢɠɟɧɢɟ ɜɟɪɨɹɬɧɨɫɬɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɤɚɬɚɫɬɪɨɮ ɢ ɜɧɟɲɬɚɬɧɵɯ ɫɢɬɭɚɰɢɣ, ɤɨɬɨɪɵɟ 

ɦɨɝɭɬ ɩɨɜɥɟɱɶ ɡɚ ɫɨɛɨɣ ɫɭɞɟɛɧɵɟ ɪɚɡɛɢɪɚɬɟɥɶɫɬɜɚ ɢ ɲɬɪɚɮɧɵɟ ɫɚɧɤɰɢɢν 
 ɉɪɢɜɥɟɱɟɧɢɟ ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɨɣ ɪɚɛɨɱɟɣ ɫɢɥɵ, ɭɥɭɱɲɟɧɢɟ ɦɨɪɚɥɶɧɨɝɨ ɤɥɢɦɚɬɚ ɜ 

ɤɨɥɥɟɤɬɢɜɟ ɢ ɩɨɜɵɲɟɧɢɟ ɦɨɬɢɜɚɰɢɢ ɫɨɬɪɭɞɧɢɤɨɜ. 
Ɉɱɟɧɶ ɱɚɫɬɨ ɩɪɟɞɩɪɢɹɬɢɹ ɫɬɚɥɤɢɜɚɸɬɫɹ ɫ ɩɪɨɛɥɟɦɚɦɢ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɢ ɜɧɟɞɪɟɧɢɢ ɫɢɫɬɟɦ 

ɦɟɧɟɞɠɦɟɧɬɚ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɬɢɩɨɜɵɟ ДγЖ: 
6. ɇɟɩɪɚɜɢɥɶɧɨɟ ɩɥɚɧɢɪɨɜɚɧɢɟ ɪɚɛɨɬ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɢ ɜɧɟɞɪɟɧɢɸ ɋɗɆ - ɫɪɨɤɢ ɢ ɜɵɞɟɥɹɟɦɵɟ ɪɟɫɭɪɫɵ ɧɚ 

ɪɚɛɨɬɵ ɩɨ ɜɧɟɞɪɟɧɢɸ ɋɗɆ ɡɚɜɵɲɚɸɬ ɢɥɢ ɡɚɧɢɠɚɸɬ. ɗɬɨ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫɜɹɡɚɧɨ ɫ ɧɟɞɨɫɬɚɬɨɱɧɵɦ ɨɩɵɬɨɦ 
ɫɨɬɪɭɞɧɢɤɨɜ ɩɪɟɞɩɪɢɹɬɢɹ, ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɡɚ ɩɥɚɧɢɪɨɜɚɧɢɟ ɩɨɞɨɛɧɵɯ ɪɚɛɨɬ. Ɇɟɠɞɭ ɬɟɦ, ɫɪɨɤ ɪɚɡɪɚɛɨɬɤɢ 
ɋɗɆ ɡɚɜɢɫɢɬ ɨɬ ɱɢɫɥɟɧɧɨɫɬɢ ɫɨɬɪɭɞɧɢɤɨɜ ɨɪɝɚɧɢɡɚɰɢɢ, ɫɥɨɠɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɧɚɥɢɱɢɹ ɮɢɥɢɚɥɨɜ ɢ ɬ.ɩ., ɚ 
ɬɚɤɠɟ ɨɬ ɩɪɢɜɥɟɱɟɧɢɹ ɤɨɧɫɚɥɬɢɧɝɨɜɵɯ ɤɨɦɩɚɧɢɣ, ɫɩɟɰɢɚɥɢɡɢɪɭɸɳɢɯɫɹ ɧɚ ɪɚɡɪɚɛɨɬɤɟ ɢ ɜɧɟɞɪɟɧɢɢ ɫɢɫɬɟɦ 
ɦɟɧɟɞɠɦɟɧɬɚ, ɩɨɞɝɨɬɨɜɤɟ ɢ ɫɨɩɪɨɜɨɠɞɟɧɢɢ ɢɯ ɫɟɪɬɢɮɢɤɚɰɢɢ, ɢ ɢɦɟɸɳɢɯ ɛɨɝɚɬɵɣ ɨɩɵɬ ɪɚɛɨɬɵ ɜ ɫɮɟɪɟ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ. ɋɪɨɤ ɪɚɡɪɚɛɨɬɤɢ ɋɗɆ ɦɨɠɟɬ ɜɚɪɶɢɪɨɜɚɬɶɫɹ ɨɬ ɧɟɫɤɨɥɶɤɢɯ ɦɟɫɹɰɟɜ ɞɨ 
ɧɟɫɤɨɥɶɤɢɯ ɥɟɬ. 

7. ɇɢɡɤɚɹ ɜɨɜɥɟɱɟɧɧɨɫɬɶ ɩɟɪɫɨɧɚɥɚ ɩɪɟɞɩɪɢɹɬɢɹ ɜ ɪɚɛɨɬɭ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɢ ɜɧɟɞɪɟɧɢɸ ɋɗɆ - ɞɚɧɧɚɹ ɩɪɨɛɥɟɦɚ 
ɜɫɬɪɟɱɚɟɬɫɹ ɨɱɟɧɶ ɱɚɫɬɨ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ, ɤɨɬɨɪɵɟ ɜɩɟɪɜɵɟ ɜɧɟɞɪɹɸɬ ɫɢɫɬɟɦɭ ɦɟɧɟɞɠɦɟɧɬɚ ɢ ɞɟɥɚɸɬ ɷɬɨ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ. ɇɚ ɬɚɤɢɯ ɩɪɟɞɩɪɢɹɬɢɹɯ, ɤɚɤ ɩɪɚɜɢɥɨ, ɜɫɟ ɪɚɛɨɬɵ ɩɪɨɜɨɞɹɬɫɹ ɨɞɧɢɦ ɢɥɢ ɧɟɫɤɨɥɶɤɢɦɢ 
ɫɨɬɪɭɞɧɢɤɚɦɢ ɛɟɡ ɩɪɢɜɥɟɱɟɧɢɹ ɜɟɞɭɳɢɯ ɫɩɟɰɢɚɥɢɫɬɨɜ ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɪɭɤɨɜɨɞɢɬɟɥɟɣ. ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɫɢɫɬɟɦɚ ɦɟɧɟɞɠɦɟɧɬɚ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɟɚɥɶɧɨɣ ɫɢɬɭɚɰɢɢ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ, ɟɝɨ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ 
ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɢɫɬɟɦɟ ɭɩɪɚɜɥɟɧɢɹ. ȼɧɟɞɪɟɧɢɟ ɬɚɤɨɣ ɫɢɫɬɟɦɵ ɜ ɢɬɨɝɟ ɫɜɨɞɢɬɫɹ ɤ ɬɪɟɦ ɪɟɡɭɥɶɬɚɬɚɦ: 

 ɫɢɫɬɟɦɚ ɫɭɳɟɫɬɜɭɟɬ ɬɨɥɶɤɨ ɧɚ ɛɭɦɚɝɟ, ɧɢɤɚɤɨɝɨ ɷɮɮɟɤɬɚ ɨɧɚ ɧɟ ɩɪɢɧɨɫɢɬν 
 ɫɢɫɬɟɦɚ ɩɨɥɧɨɫɬɶɸ ɩɟɪɟɪɚɛɚɬɵɜɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɚɤɬɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɶɸ ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɫɢɫɬɟɦɨɣ 

ɭɩɪɚɜɥɟɧɢɹ, ɱɬɨ ɬɪɟɛɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɜɪɟɦɟɧɢν 
 ɞɟɹɬɟɥɶɧɨɫɬɶ ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɢɡɦɟɧɹɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɫɢɫɬɟɦɨɣ 

ɦɟɧɟɞɠɦɟɧɬɚ, ɚ ɢɦɟɧɧɨ - ɩɪɨɢɫɯɨɞɢɬ ɪɟɨɪɝɚɧɢɡɚɰɢɹ ɢ ɪɟɫɬɪɭɤɬɭɪɢɡɚɰɢɹ ɩɪɟɞɩɪɢɹɬɢɹ. 
8. ɇɢɡɤɚɹ ɜɨɜɥɟɱɟɧɧɨɫɬɶ ɪɭɤɨɜɨɞɫɬɜɚ ɩɪɟɞɩɪɢɹɬɢɹ ɜ ɪɚɛɨɬɵ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɢ ɜɧɟɞɪɟɧɢɸ ɋɗɆ - ɞɚɧɧɚɹ 

ɩɪɨɛɥɟɦɚ ɜɫɬɪɟɱɚɟɬɫɹ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ. Ɂɚɤɥɸɱɚɟɬɫɹ ɨɧɚ ɜ ɬɨɦ, ɱɬɨ ɪɭɤɨɜɨɞɫɬɜɨ, ɡɚɞɚɜ ɫɪɨɤ ɪɚɡɪɚɛɨɬɤɢ ɢ 
ɨɛɴɟɦ ɪɟɫɭɪɫɨɜ, ɞɚɥɟɟ ɧɟ ɭɱɚɫɬɜɭɟɬ ɜ ɩɪɨɰɟɫɫɟ ɜɧɟɞɪɟɧɢɹ ɋɗɆ ɞɨ ɦɨɦɟɧɬɚ ɭɬɜɟɪɠɞɟɧɢɹ ɜɫɟɯ ɪɚɡɪɚɛɨɬɚɧɧɵɯ 
ɞɨɤɭɦɟɧɬɨɜ. 

ȿɠɟɝɨɞɧɨ ɩɪɚɜɢɬɟɥɶɫɬɜɨɦ ɊɎ ɜɵɞɟɥɹɸɬɫɹ ɡɧɚɱɢɬɟɥɶɧɵɟ ɫɪɟɞɫɬɜɚ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɨɯɪɚɧɭ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɪɚɰɢɨɧɚɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ. ɋɨɝɥɚɫɧɨ ɞɚɧɧɵɦ Ɋɨɫɫɬɚɬɚ, 
ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɟ ɢɧɜɟɫɬɢɰɢɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɢ ɧɟɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɟɤɬɨɪɚ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɜ β01β 
ɝɨɞɭ ɫɨɫɬɚɜɢɥɢ 1η0 ɦɥɧ. ɪɭɛɥɟɣ, ɩɪɢɱɺɦ ɨɬɦɟɱɚɟɬɫɹ ɩɨɥɨɠɢɬɟɥɶɧɚɹ ɞɢɧɚɦɢɤɚ ɪɨɫɬɚ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ ɤ ɭɪɨɜɧɸ 
ɢɧɜɟɫɬɢɰɢɣ ɩɪɟɞɵɞɭɳɢɯ ɥɟɬ (ɪɢɫ. 1) Д4Ж. 

 

Ɋɢɫ. 1 ɂɧɜɟɫɬɢɰɢɢ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɨɯɪɚɧɭ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɦɥɧ. ɪɭɛ. 
 

ɋɨɝɥɚɫɧɨ ɞɚɧɧɵɦ Ɋɨɫɫɬɚɬɚ ɷɬɢ ɫɪɟɞɫɬɜɚ ɬɪɚɬɹɬɫɹ ɧɚ ɨɯɪɚɧɭ ɢ ɪɚɰɢɨɧɚɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɵɯ 
ɪɟɫɭɪɫɨɜ, ɧɚ ɨɯɪɚɧɭ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, ɧɚ ɨɯɪɚɧɭ ɢ ɪɚɰɢɨɧɚɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɡɟɦɟɥɶ ɢ ɬ.ɩ. ɦɟɪɨɩɪɢɹɬɢɹ, 
ɬ.ɟ. ɞɟɧɶɝɢ, ɬɪɚɬɹɬɫɹ ɧɚ ɭɥɭɱɲɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ. ɗɬɨ ɯɨɪɨɲɨ, ɧɨ ɜ ɬɨ ɠɟ ɜɪɟɦɹ ɧɟɬ ɩɭɧɤɬɚ ɩɨɞɞɟɪɠɤɢ 
ɫɨɜɪɟɦɟɧɧɵɯ ɦɟɬɨɞɨɜ ɭɥɭɱɲɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ. ɇɟɬ ɜɵɞɟɥɟɧɢɹ ɫɪɟɞɫɬɜ ɧɚ ɩɨɦɨɳɶ 
ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɹɦ ɜ ɮɨɪɦɢɪɨɜɚɧɢɢ ɫɢɫɬɟɦ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɦɟɧɟɞɠɦɟɧɬɚ, ɨɛɭɱɟɧɢɹ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɟɣ ɨɫɧɨɜɚɦ 
ɷɤɨɥɨɝɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɢ ɬ.ɩ. 
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ɋȿɄɐɂə 11. ȽȿɈɗɄɈɅɈȽɂə, ɈɏɊȺɇȺ ɂ ɁȺɓɂɌȺ ɈɄɊɍɀȺɘɓȿɃ  
ɋɊȿȾɕ. ȽȿɈɂɇɎɈɊɆȺɐɂɈɇɇɕȿ ɋɂɋɌȿɆɕ ȼ ȽȿɈɗɄɈɅɈȽɂɂ 

ɋ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɩɪɨɢɫɯɨɞɢɬ ɭɠɟɫɬɨɱɟɧɢɟ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɡɚ ɧɚɪɭɲɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɧɨɪɦ, ɫ 
ɞɪɭɝɨɣ ɩɪɨɢɫɯɨɞɢɬ ɨɛɧɨɜɥɟɧɢɟ ɨɱɢɫɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɨ ɟɫɥɢ ɦɵ ɩɨɫɦɨɬɪɢɦ ɧɚ ɫɬɚɬɢɫɬɢɤɭ ɷɤɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɚɜɨɧɚɪɭɲɟɧɢɣ ɜ ɊɎ ɡɚ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ, ɬɨ ɟɺ ɪɨɫɬ ɞɨ β00λ ɝɨɜɨɪɢɬ ɨɛ ɨɛɪɚɬɧɨɦ. Ɂɚɦɟɬɧɨ, ɱɬɨ ɫ β010 ɝɨɞɚ 
ɧɚɱɚɥɚɫɶ ɬɟɧɞɟɧɰɢɹ ɫɩɚɞɚ ɩɪɚɜɨɧɚɪɭɲɟɧɢɣ (ɪɢɫ. β) Д4Ж. 

 

Ɋɢɫ. 2 ɋɬɚɬɢɫɬɢɤɚ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɩɪɚɜɨɧɚɪɭɲɟɧɢɣ ɜ ɊɎ 
 

Ⱦɚɧɧɵɟ, ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɝɪɚɮɢɤɟ, ɝɨɜɨɪɹɬ ɨ ɬɨɦ, ɱɬɨ Ɋɨɫɫɢɹ ɧɭɠɞɚɟɬɫɹ ɜ ɞɟɣɫɬɜɟɧɧɵɯ ɦɟɬɨɞɚɯ ɛɨɪɶɛɵ ɫ 
ɷɤɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɚɜɨɧɚɪɭɲɟɧɢɹɦɢ. 

ɉɪɨɜɟɞɺɧɧɵɣ ɚɧɚɥɢɡ ɩɨɤɚɡɚɥ, ɱɬɨ ɜ Ɋɨɫɫɢɢ ɬɪɚɬɹɬɫɹ ɨɝɪɨɦɧɵɟ ɞɟɧɶɝɢ ɧɚ ɩɨɞɞɟɪɠɚɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɨɣ 
ɨɛɫɬɚɧɨɜɤɟ ɜ ɫɬɪɚɧɟ, ɧɨ ɜ ɬɨ ɠɟ ɜɪɟɦɹ: ɧɟɫɨɜɟɪɲɟɧɧɚɹ ɩɪɚɜɨɜɚɹ ɛɚɡɚ, ɤɨɪɪɭɩɰɢɹ, ɨɬɫɭɬɫɬɜɢɟ ɫɨɜɪɟɦɟɧɧɵɯ 
ɦɟɬɨɞɨɜ ɷɤɨɥɨɝɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɟ ɩɨɡɜɨɥɹɟɬ ɨɬɦɟɱɚɬɶ ɩɨɥɨɠɢɬɟɥɶɧɭɸ ɞɢɧɚɦɢɤɭ 
ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ ɜ Ɋɨɫɫɢɢ. 

ɗɤɨɥɨɝɢɱɟɫɤɢɣ ɦɟɧɟɞɠɦɟɧɬ – ɷɬɨ ɧɨɜɵɣ ɷɬɚɩ ɪɚɡɜɢɬɢɹ ɦɟɧɟɞɠɦɟɧɬɚ ɨɪɝɚɧɢɡɚɰɢɢ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɬɨɝɨ, ɤɚɤ ɛɵɫɬɪɨ Ɋɨɫɫɢɹ ɫɦɨɠɟɬ ɚɞɚɩɬɢɪɨɜɚɬɶɫɹ ɤ ɧɨɜɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɦɢɪɨɜɨɝɨ ɞɟɥɨɜɨɝɨ ɫɨɨɛɳɟɫɬɜɚ, ɬɟɦ 
ɛɵɫɬɪɟɟ ɧɚɲɢ ɩɪɟɞɩɪɢɹɬɢɹ ɨɛɪɟɬɭɬ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɶ ɧɚ ɦɢɪɨɜɨɦ ɪɵɧɤɟ. ɋ ɭɱɺɬɨɦ ɬɨɝɨ, ɱɬɨ Ɋɨɫɫɢɹ 
ɚɤɬɢɜɧɨ ɫɬɪɟɦɢɬɫɹ ɜ ɦɢɪɨɜɨɟ ɬɨɪɝɨɜɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɞɥɹ ɦɧɨɝɢɯ ɪɨɫɫɢɣɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɜɧɟɞɪɟɧɢɟ ɫɢɫɬɟɦ 
ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɦɟɧɟɞɠɦɟɧɬɚ ɫɬɚɧɟɬ ɜɨɩɪɨɫɨɦ «ɠɢɡɧɢ ɢ ɫɦɟɪɬɢ». ɗɮɮɟɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦ ɜɧɟɞɪɟɧɢɹ 
ɫɢɫɬɟɦ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɦɟɧɟɞɠɦɟɧɬɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɩɟɪɟɯɨɞ Ɋɨɫɫɢɢ ɤ ɧɨɜɵɦ ɷɤɨɥɨɝɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɦ 
ɦɟɬɨɞɚɦ ɭɩɪɚɜɥɟɧɢɹ ɜɨɡɦɨɠɧɨ ɬɨɥɶɤɨ ɜ ɨɞɧɨɦ ɫɥɭɱɚɟ – ɩɪɢ ɷɮɮɟɤɬɢɜɧɨɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɢ ɩɨɦɨɳɢ ɝɨɫɭɞɚɪɫɬɜɚ 
ɢ ɪɨɫɫɢɣɫɤɨɝɨ ɞɟɥɨɜɨɝɨ ɫɨɨɛɳɟɫɬɜɚ. 
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