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ȼ “ɀɭɪɧɚɥɟ ɩɪɢɤɥɚɞɧɨɣ ɫɩɟɤɬɪɨɫɤɨɩɢɢ” ɩɭɛɥɢɤɭɸɬɫɹ ɧɨɜɵɟ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ 

ɩɨ   ɩ ɪ ɢ ɤ ɥ ɚ ɞ ɧ ɨ ɣ  ɫɩɟɤɬɪɨɫɤɨɩɢɢ ɢ ɫɦɟɠɧɵɦ ɜɨɩɪɨɫɚɦ ɩɨ ɫɥɟɞɭɸщɢɦ ɪɚɡɞɟɥɚɦ: 

 

I. Ⱥɬɨɦɧɚɹ ɫɩɟɤɬɪɨɫɤɨɩɢɹ 

II. Ɇɨɥɟɤɭɥɹɪɧɚɹ ɫɩɟɤɬɪɨɫɤɨɩɢɹ 

III. Ʌɸɦɢɧɟɫɰɟɧɰɢɹ 

IV. Ʌɚɡɟɪɧɚɹ ɫɩɟɤɬɪɨɫɤɨɩɢɹ 

V. ɇɟɥɢɧɟɣɧɚɹ ɫɩɟɤɬɪɨɫɤɨɩɢɹ 

VI. ɋɩɟɤɬɪɨɫɤɨɩɢɹ ɪɚɫɫɟɢɜɚɸɳɢɯ ɫɪɟɞ 

VII. ɋɩɟɤɬɪɨɫɤɨɩɢɹ ɬɜɟɪɞɵɯ ɬɟɥ 

VIII. ɋɩɟɤɬɪɨɫɤɨɩɢɹ ɧɚɧɨɫɬɪɭɤɬɭɪ 

IX. ɋɩɟɤɬɪɨɫɤɨɩɢɹ ɝɚɡɨɜ ɢ ɩɥɚɡɦɵ 

X. Ɋɟɧɬɝɟɧɨɜɫɤɚɹ ɢ ɹɞɟɪɧɚɹ ɫɩɟɤɬɪɨɫɤɨɩɢɹ ɜɟɳɟɫɬɜɚ 

XI. ɋɩɟɤɬɪɨɫɤɨɩɢɹ ɜ ɛɢɨɥɨɝɢɢ ɢ ɦɟɞɢɰɢɧɟ 
XII. ɋɩɟɤɬɪɨɫɤɨɩɢɹ ɜ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ 

XIII. ɉɪɢɛɨɪɵ ɢ ɦɟɬɨɞɵ ɫɩɟɤɬɪɨɫɤɨɩɢɢ 

XIV. Ɉɩɬɢɱɟɫɤɢɟ ɦɚɬɟɪɢɚɥɵ 

 

ȼ ɧɚɩɪɚɜɥɟɧɢɢ ɤ ɫɬɚɬɶɟ, ɩɨɫɵɥɚɟɦɨɣ ɜ ɪɟɞɚɤɰɢɸ, ɧɟɨɛɯɨɞɢɦɨ ɭɤɚɡɵɜɚɬɶ ɧɨɦɟɪ ɪɚɡɞɟɥɚ,  

ɤ ɤɨɬɨɪɨɦɭ ɨɧɚ ɨɬɧɨɫɢɬɫɹ  

 

 

ɀɭɪɧɚɥ  ɩɨɦɟɳɚɟɬ  ɨɪɢɝɢɧɚɥɶɧɵɟ  ɫɬɚɬɶɢ  ɢ  ɤɪɚɬɤɢɟ  ɫɨɨɛɳɟɧɢɹ  ɨ ɪɟɡɭɥɶɬɚɬɚɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, 

ɨɛɡɨɪɵ ɢ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɭɸ ɢɧɮɨɪɦɚɰɢɸ ɩɨ ɜɨɩɪɨɫɚɦ ɩɪɢɤɥɚɞɧɨɣ ɫɩɟɤɬɪɨɫɤɨɩɢɢ, ɯɪɨɧɢɤɭ 

ɧɚɭɱɧɨɣ ɠɢɡɧɢ, ɪɟɰɟɧɡɢɢ ɧɚ ɧɨɜɵɟ ɦɨɧɨɝɪɚɮɢɢ ɩɨ ɫɩɟɤɬɪɨɫɤɨɩɢɢ, ɪɟɤɥɚɦɧɵɟ ɦɚɬɟɪɢɚɥɵ 

 

 

ɂɦɩɚɤɬ-ɮɚɤɬɨɪ JAS  JCP-2014 ɪɚɜɟɧ  0.476, 

Ɋɨɫɫɢɣɫɤɢɣ ɢɧɞɟɤɫ ɧɚɭɱɧɨɝɨ ɰɢɬɢɪɨɜɚɧɢɹ ɀɉɋ  ɊɂɇЦ-2013 ɪɚɜɟɧ 0.420. 

 

 

ȾОРОȽИȿ АȼТОРЫ И ЧИТАТȿЛИ! 

 
ɉɪɨɞɨɥɠɚɟɬɫɹ ɩɨɞɩɢɫɤɚ ɧɚ “ɀɭɪɧɚɥ ɩɪɢɤɥɚɞɧɨɣ ɫɩɟɤɬɪɨɫɤɨɩɢɢ” ɧɚ 2016 ɝ. 

ɉɨɞɩɢɫɤɭ ɧɚ ɠɭɪɧɚɥ ɦɨɠɧɨ ɨɮɨɪɦɢɬɶ ɜɨ ɜɫɟɯ ɩɨɱɬɨɜɵɯ ɨɬɞɟɥɟɧɢɹɯ Ɋɍɉ “Ȼɟɥɩɨɱɬɚ”  

ɢ ɬɨɪɝɨɜɵɯ ɨɪɝɚɧɢɡɚɰɢɹɯ Ɋɍɉ “Ȼɟɥɫɨɸɡɩɟɱɚɬɶ” (ɢɧɞɟɤɫ 74914). 

ȼ ɫɥɭɱɚɟ ɡɚɬɪɭɞɧɟɧɢɣ ɫ ɩɨɞɩɢɫɤɨɣ ɠɭɪɧɚɥɵ ɦɨɝɭɬ ɛɵɬɶ ɡɚɤɚɡɚɧɵ ɜ ɪɟɞɚɤɰɢɢ (ɜɤɥɸɱɚɹ 2016 ɝ.). 

Ɋɟɞɚɤɰɢɹ ɜɵɫɵɥɚɟɬ ɡɚɤɚɡɱɢɤɚɦ ɬɚɤɠɟ ɨɬɞɟɥɶɧɵɟ ɧɨɦɟɪɚ ɠɭɪɧɚɥɨɜ 1990—2016 ɝɝ. 

Теɥ./ɮаɤɫ: (37517) 284-17-80;  e-mail: jas@ifanbel.bas-net.by 

 

* * * 
 

ɗɥɟɤɬɪɨɧɧɚɹ ɜɟɪɫɢɹ “ɀɭɪɧɚɥɚ ɩɪɢɤɥɚɞɧɨɣ ɫɩɟɤɬɪɨɫɤɨɩɢɢ” ɞɨɫɬɭɩɧɚ ɩɨ ɚɞɪɟɫɭ: 
http://www.elibrary.ru/title_about.asp?id=7318 

ɉɨɞɩɢɫɤɚ — ɩɨ ɚɞɪɟɫɭ: sales@elibrary.ru 

ɗɥɟɤɬɪɨɧɧɚɹ  ɜɟɪɫɢɹ  “Journal  of  Applied  Spectroscopy”  ɞɨɫɬɭɩɧɚ  ɩɨ  ɚɞɪɟɫɭ: 

http://springer.com/10812 
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ɉɊȺȼɂɅȺ ɈɎɈɊɆɅȿɇɂə ɋɌȺɌȿɃ ɂ ɍɋɅɈȼɂə ɉɍȻɅɂɄȺɐɂɂ 

 
    1. Ɇɚɬɟɪɢɚɥ ɫɬɚɬɶɢ ɞɨɥɠɟɧ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɩɪɨɮɢɥɸ ɠɭɪɧɚɥɚ (ɫɦ. 4-ɸ ɫɬɪ. ɨɛɥɨɠɤɢ ɢɥɢ http://imaph.bas-

net.by/JAS/rus/index.htm), ɩɪɟɞɫɬɚɜɥɹɬɶ ɧɨɜɵɟ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɢɡɥɚɝɚɬɶɫɹ (ɨɫɨɛɟɧɧɨ ɚɧɧɨɬɚɰɢɹ) 

ɤɪɚɬɤɨ, ɹɫɧɨ. ɋɬɚɬɶɹ ɞɨɥɠɧɚ ɫɨɞɟɪɠɚɬɶ ɪɚɡɞɟɥɵ “ȼɜɟɞɟɧɢɟ”, “ɗɤɫɩɟɪɢɦɟɧɬ (Ɋɚɫɱɟɬ)”, “Ɋɟɡɭɥɶɬɚɬɵ ɢ ɢɯ 

ɨɛɫɭɠɞɟɧɢɟ”, “Ɂɚɤɥɸɱɟɧɢɟ (ȼɵɜɨɞɵ)”. 

    2. Ɉɛɴɟɦ ɫɬɚɬɶɢ (ɜɤɥɸɱɚɹ ɬɟɤɫɬ, “ɜɵɯɨɞɧɵɟ ɞɚɧɧɵɟ” (ɧɚɡɜɚɧɢɟ, ɮɚɦɢɥɢɢ, ɚɞɪɟɫɚ), ɚɧɧɨɬɚɰɢɸ ɢ ɤɥɸɱɟɜɵɟ 
ɫɥɨɜɚ ɧɚ ɪɭɫɫɤɨɦ ɹɡɵɤɟ; ɧɚɡɜɚɧɢɟ, Ɏ. ɂ. Ɉ. (ɫɨɝɥɚɫɧɨ ɩɚɫɩɨɪɬɭ), ɚɞɪɟɫɚ, ɚɧɧɨɬɚɰɢɸ ɢ ɤɥɸɱɟɜɵɟ ɫɥɨɜɚ ɧɚ ɚɧ-

ɝɥɢɣɫɤɨɦ ɹɡɵɤɟ; ɫɩɢɫɨɤ ɰɢɬɢɪɭɟɦɨɣ ɥɢɬɟɪɚɬɭɪɵ, ɬɚɛɥɢɰɵ, ɩɨɞɩɢɫɢ ɤ ɪɢɫɭɧɤɚɦ, ɩɪɢɦɟɱɚɧɢɹ ɢ ɫɧɨɫɤɢ) ɧɟ 
ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ 12 ɫɬɪ. (30000 ɡɧɚɤɨɜ), ɤɪɚɬɤɨɝɨ ɫɨɨɛɳɟɧɢɹ — 5 ɫɬɪ. (15000 ɡɧɚɤɨɜ) (ɲɪɢɮɬ ɬɢɩɚ Times, 

ɪɚɡɦɟɪ ɫɢɦɜɨɥɨɜ 12 pt, 1,5 ɢɧɬɟɪɜɚɥɚ), ɤɨɥɢɱɟɫɬɜɨ ɪɢɫɭɧɤɨɜ — ɞɨ 4 ɢ 2 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  

         ȼɫɟ ɦɚɬɟɪɢɚɥɵ ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɧɚ ɪɭɫɫɤɨɦ ɹɡɵɤɟ (ɞɥɹ ɫɬɪɚɧ ɋɇȽ) ɜ ɜɢɞɟ pdf- ɢ doc-ɮɚɣɥɨɜ (e-mail: 

jas@ifanbel.bas-net.by), ɧɚɛɪɚɧɧɵɟ ɜ ɬɟɤɫɬɨɜɨɦ ɪɟɞɚɤɬɨɪɟ Microsoft Word (ɥɸɛɚɹ ɜɟɪɫɢɹ) (ɜ ɮɨɪɦɭɥɶɧɨɦ 

ɪɟɞɚɤɬɨɪɟ ɧɚɛɢɪɚɬɶ ɬɨɥɶɤɨ ɫɥɨɠɧɵɟ ɮɨɪɦɭɥɵ!), ɪɢɫɭɧɤɢ — ɜ ɜɢɞɟ ɨɬɞɟɥɶɧɵɯ ɮɚɣɥɨɜ (ɧɟ ɜɫɬɪɚɢɜɚɬɶ ɜ 

Word!) ɜ ɨɞɧɨɦ ɢɡ ɮɨɪɦɚɬɨɜ: wmf, tif, pcx, bmp, jpg, cdr (ɪɚɡɪɟɲɟɧɢɟ ɧɟ ɦɟɧɟɟ 600 dpi).  

    3. ȼ ɧɚɱɚɥɟ ɫɬɚɬɶɢ (ɩɨɫɥɟ ɟɟ ɡɚɝɥɚɜɢɹ, ɮɚɦɢɥɢɣ ɚɜɬɨɪɨɜ (ɮɚɦɢɥɢɹ ɚɜɬɨɪɚ, ɫ ɤɨɬɨɪɵɦ ɫɥɟɞɭɟɬ ɜɟɫɬɢ ɩɟɪɟ-
ɩɢɫɤɭ, ɨɬɦɟɱɚɟɬɫɹ ɡɜɟɡɞɨɱɤɨɣ), ɧɚɡɜɚɧɢɹ ɢ ɚɞɪɟɫɚ ɨɪɝɚɧɢɡɚɰɢɢ, e-mail ɞɥɹ ɩɟɪɟɩɢɫɤɢ) ɭɤɚɡɵɜɚɟɬɫɹ ɞɚɬɚ ɩɨ-

ɫɬɭɩɥɟɧɢɹ ɫɬɚɬɶɢ (ɦɟɫɹɰ ɢ ɝɨɞ), ɤɨɬɨɪɚɹ ɫɨɯɪɚɧɹɟɬɫɹ ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɚɜɬɨɪɚɦɢ ɫɪɨɤɨɜ ɞɨɪɚɛɨɬɤɢ ɪɭɤɨɩɢɫɢ 

(ɞɨ 2 ɦɟɫɹɰɟɜ).  

    4. ɋɬɚɬɶɹ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɩɢɫɶɦɨɦ ɨɪɝɚɧɢɡɚɰɢɢ, ɜ ɤɨɬɨɪɨɣ ɜɵɩɨɥɧɟɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɩɨɞɩɢɫɚɧɧɵɦ ɪɭ-

ɤɨɜɨɞɢɬɟɥɟɦ ɢ ɡɚɜɟɪɟɧɧɵɦ ɝɟɪɛɨɜɨɣ ɩɟɱɚɬɶɸ (ɫ ɭɤɚɡɚɧɢɟɦ ɜɨɡɦɨɠɧɨɫɬɢ ɨɬɤɪɵɬɨɣ ɩɭɛɥɢɤɚɰɢɢ), ɥɢɛɨ 

ɧɚɩɪɚɜɥɟɧɢɟɦ ɨɬ ɨɪɝɚɧɢɡɚɰɢɢ ɢ  ɷɤɫɩɟɪɬɧɵɦ ɡɚɤɥɸɱɟɧɢɟɦ. 

    5. Ʉ ɫɬɚɬɶɟ ɩɪɢɥɚɝɚɸɬɫɹ ɚɜɬɨɪɫɤɚɹ ɫɩɪɚɜɤɚ ɫ ɭɤɚɡɚɧɢɟɦ Ɏ.ɂ.Ɉ., ɚɞɪɟɫɨɜ, ɬɟɥɟɮɨɧɨɜ, e-mail ɢ ɩɨɞɩɢɫɹɦɢ 

ɜɫɟɯ ɚɜɬɨɪɨɜ, ɩɟɪɟɜɨɞ ɧɚ ɚɧɝɥɢɣɫɤɢɣ ɹɡɵɤ ɢɫɩɨɥɶɡɭɟɦɵɯ ɮɢɡɢɱɟɫɤɢɯ ɬɟɪɦɢɧɨɜ, ɜɫɬɪɟɱɚɸɳɢɯɫɹ ɮɚɦɢɥɢɣ 

(ɤɪɨɦɟ ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɫɩɢɫɤɟ ɥɢɬɟɪɚɬɭɪɵ), ɚ ɬɚɤɠɟ ɫɩɪɚɜɤɚ (ɜ ɩɪɨɢɡɜɨɥɶɧɨɣ ɮɨɪɦɟ) ɨ ɬɨɦ, ɱɬɨ ɫɬɚɬɶɹ ɧɟ 
ɩɨɫɥɚɧɚ ɜ ɞɪɭɝɢɟ ɠɭɪɧɚɥɵ, ɩɨɞɩɢɫɚɧɧɚɹ ɚɜɬɨɪɨɦ, ɨɬɜɟɬɫɬɜɟɧɧɵɦ ɡɚ ɫɬɚɬɶɸ (ɫɦ. ɩ. 3). 

    6. Ɇɚɬɟɪɢɚɥɵ, ɞɨɥɨɠɟɧɧɵɟ ɧɚ ɤɨɧɮɟɪɟɧɰɢɹɯ, ɱɬɨ ɨɬɦɟɱɚɟɬɫɹ ɫɧɨɫɤɨɣ ɧɚ ɩɟɪɜɨɣ ɫɬɪɚɧɢɰɟ ɫɬɚɬɶɢ, ɩɭɛɥɢ-

ɤɭɸɬɫɹ ɧɚ ɨɛɳɢɯ ɨɫɧɨɜɚɧɢɹɯ (ɫ ɨɛɹɡɚɬɟɥɶɧɵɦ ɪɟɰɟɧɡɢɪɨɜɚɧɢɟɦ). 

    7. Ɋɟɞɚɤɰɢɹ ɨɫɬɚɜɥɹɟɬ ɡɚ ɫɨɛɨɣ ɩɪɚɜɨ ɧɚ ɢɡɦɟɧɟɧɢɹ, ɧɟ ɢɫɤɚɠɚɸɳɢɟ ɧɚɭɱɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɫɬɚɬɶɢ. 

    8. ɉɨɫɥɟ ɩɭɛɥɢɤɚɰɢɢ ɪɟɞɚɤɰɢɹ ɜɵɫɵɥɚɟɬ ɩɨ ɷɥɟɤɬɪɨɧɧɨɦɭ ɚɞɪɟɫɭ ɞɥɹ ɩɟɪɟɩɢɫɤɢ (ɩ. 3) pdf-ɮɚɣɥ ɫɬɚɬɶɢ 

(ɞɥɹ ɥɢɱɧɨɝɨ ɩɨɥɶɡɨɜɚɧɢɹ). 

    9. ɇɚɛɨɪ ɮɨɪɦɭɥ ɢ ɛɭɤɜɟɧɧɵɯ ɨɛɨɡɧɚɱɟɧɢɣ. ɉɪɹɦɨ ɧɚɛɢɪɚɸɬɫɹ: ɝɪɟɱɟɫɤɢɟ ɢ ɪɭɫɫɤɢɟ ɛɭɤɜɵ; ɦɚɬɟ-
ɦɚɬɢɱɟɫɤɢɟ ɫɢɦɜɨɥɵ (sin, lg, ); ɫɢɦɜɨɥɵ ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ (Cl, I, CHCl3); ɰɢɮɪɵ (ɪɢɦɫɤɢɟ ɢ ɚɪɚɛɫɤɢɟ); 
ɜɟɤɬɨɪɵ; ɢɧɞɟɤɫɵ (ɜɟɪɯɧɢɟ ɢ ɧɢɠɧɢɟ), ɹɜɥɹɸɳɢɟɫɹ ɫɨɤɪɚɳɟɧɢɹɦɢ ɫɥɨɜ. Кɭɪɫивоɦ ɧɚɛɢɪɚɸɬɫɹ ɥɚɬɢɧɫɤɢɟ 
ɛɭɤɜɵ — ɩɟɪɟɦɟɧɧɵɟ, ɫɢɦɜɨɥɵ ɮɢɡɢɱɟɫɤɢɯ ɜɟɥɢɱɢɧ (ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɜ ɢɧɞɟɤɫɟ). ɀɢɪɧɵɦ ɲɪɢɮɬɨɦ ɧɚɛɢɪɚ-
ɸɬɫɹ ɜɟɤɬɨɪɵ (ɫɬɪɟɥɤɢ ɫɜɟɪɯɭ ɧɟ ɫɬɚɜɹɬɫɹ). ɇɟɨɛɯɨɞɢɦɨ ɭɤɚɡɵɜɚɬɶ ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ ɬɚɛɥɢɰ ɢ ɪɢɫɭɧɤɨɜ.  

    10. Ɉɮɨɪɦɥɟɧɢɟ ɬɚɛɥɢɰ. Ʉɚɠɞɚɹ ɬɚɛɥɢɰɚ ɞɨɥɠɧɚ ɩɟɱɚɬɚɬɶɫɹ ɱɟɪɟɡ 1,5 ɢɧɬɟɪɜɚɥɚ, ɢɦɟɬɶ ɧɚɡɜɚɧɢɟ ɢ ɡɚ-
ɝɨɥɨɜɤɢ ɜɫɟɯ ɝɪɚɮ (ɟɞ. ɱɢɫɥɨ, ɢɦɟɧɢɬɟɥɶɧɵɣ ɩɚɞɟɠ). Ɍɚɛɥɢɰɵ ɢ ɩɨɞɩɢɫɢ ɤ ɪɢɫɭɧɤɚɦ ɩɪɢɜɨɞɹɬɫɹ ɜ ɤɨɧɰɟ 
ɫɬɚɬɶɢ (ɩɨɫɥɟ ɫɩɢɫɤɚ ɰɢɬɢɪɭɟɦɨɣ ɥɢɬɟɪɚɬɭɪɵ). Ɉɛɳɢɣ ɨɛɴɟɦ ɜɫɟɯ ɬɚɛɥɢɰ — ɧɟ ɛɨɥɟɟ 120 ɫɬɪɨɤ. 

    11. Ɉɮɨɪɦɥɟɧɢɟ ɰɢɬɢɪɭɟɦɨɣ ɥɢɬɟɪɚɬɭɪɵ. ɋɫɵɥɤɢ ɩɪɢɜɨɞɹɬɫɹ ɧɚ ɹɡɵɤɟ ɢɫɬɨɱɧɢɤɚ, ɩɨɫɥɟ ɮɚɦɢɥɢɣ ɜɫɟɯ 

ɚɜɬɨɪɨɜ ɭɤɚɡɵɜɚɸɬɫɹ: ɚ) ɞɥɹ ɠɭɪɧɚɥɶɧɵɯ ɫɬɚɬɟɣ — ɩɨɥɧɨɟ ɧɚɡɜɚɧɢɟ ɠɭɪɧɚɥɚ ɢɥɢ ɫ ɨɛɳɟɩɪɢɧɹɬɵɦɢ ɫɨɤɪɚ-
ɳɟɧɢɹɦɢ, ɬɨɦ (ɜ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ — ɢ ɧɨɦɟɪ), ɝɨɞ, ɧɚɱɚɥɶɧɚɹ ɢ ɤɨɧɟɱɧɚɹ ɫɬɪɚɧɢɰɵ: [1] ɇ. ɇ. ɂɜɚɧɨɜ, 

ȼ. ɂ. ɉɟɬɪɨɜ. ɀɭɪɧ. ɩɪɢɤɥ. ɫɩɟɤɬɪ., 49, № 3 (1988) 359—367 [N. N. Ivanov, V. I. Petrov. JAS, 49, N 3 (1988) 

376—384]; ɛ) ɞɥɹ ɤɧɢɝ, ɚɜɬɨɪɟɮɟɪɚɬɨɜ, ɞɢɫɫɟɪɬɚɰɢɣ, ɩɚɬɟɧɬɨɜ, ɩɪɟɩɪɢɧɬɨɜ — ɜɫɟ ɮɚɦɢɥɢɢ, ɩɨɥɧɨɟ ɧɚɡɜɚ-
ɧɢɟ, ɦɟɫɬɨ ɢɡɞɚɧɢɹ, ɢɡɞɚɬɟɥɶɫɬɜɨ, ɝɨɞ ɢɡɞɚɧɢɹ (ɜ ɫɤɨɛɤɚɯ) ɢ ɤɨɧɤɪɟɬɧɵɟ ɫɬɪɚɧɢɰɵ ɫɫɵɥɤɢ (ɨɛɳɟɟ ɤɨɥɢɱɟ-
ɫɬɜɨ ɫɬɪɚɧɢɰ ɧɟ ɭɤɚɡɵɜɚɟɬɫɹ); ɩɪɢɦɟɪ ɫɫɵɥɤɢ ɧɚ ɦɚɬɟɪɢɚɥɵ ɤɨɧɮɟɪɟɧɰɢɢ: Ⱥ. ɂ. ɂɜɚɧɨɜ. Ɇɚɬɟɪɢɚɥɵ 

(ɢɥɢ Ɍɪ., ɢɥɢ Ɍɟɡ. ɞɨɤɥ.) ɧɚɭɱ.-ɬɟɯ. ɤɨɧɮ. “Ʉɜɚɧɬɨɜɚɹ ɷɥɟɤɬɪɨɧɢɤɚ”, 22—25 ɧɨɹɛɪɹ 2010 ɝ., Ɇɢɧɫɤ, ɢɡɞ. ɰɟɧɬɪ 

Ȼɟɥ. ɝɨɫ. ɭɧ-ɬɚ (2008) 28—29. ȼ ɬɟɤɫɬɟ ɫɫɵɥɤɢ ɨɛɨɡɧɚɱɚɸɬɫɹ ɩɨɪɹɞɤɨɜɵɦɢ ɧɨɦɟɪɚɦɢ ɜ ɤɜɚɞɪɚɬɧɵɯ ɫɤɨɛɤɚɯ 

([2], [13—15]) ɫ ɭɱɟɬɨɦ ɪɚɫɩɨɥɨɠɟɧɢɹ ɬɚɛɥɢɰ ɢ ɪɢɫɭɧɤɨɜ. 
    12. ɋɬɚɬɶɢ, ɨɮɨɪɦɥɟɧɧɵɟ ɫ ɧɚɪɭɲɟɧɢɟɦ ɧɚɫɬɨɹɳɢɯ “ɉɪɚɜɢɥ”, ɤ ɪɚɫɫɦɨɬɪɟɧɢɸ ɧɟ ɩɪɢɧɢɦɚɸɬɫɹ. 

    13. Ⱥɜɬɨɪɵ, ɧɚɩɪɚɜɥɹɹ ɫɬɚɬɶɸ ɜ ɪɟɞɚɤɰɢɸ, ɬɟɦ ɫɚɦɵɦ ɩɟɪɟɞɚɸɬ ɂɡɞɚɬɟɥɸ ɢɫɤɥɸɱɢɬɟɥɶɧɨɟ ɩɪɚɜɨ ɧɚ 
ɨɩɭɛɥɢɤɨɜɚɧɢɟ ɟɟ ɜ “ɀɭɪɧɚɥɟ ɩɪɢɤɥɚɞɧɨɣ ɫɩɟɤɬɪɨɫɤɨɩɢɢ” (ɀɉɋ) ɧɚ ɭɫɥɨɜɢɹɯ, ɪɚɡɦɟɳɟɧɧɵɯ ɧɚ ɫɚɣɬɟ  
ɂɡɞɚɬɟɥɹ (http://imaph.bas-net.by/JAS), ɜ ɬɨɦ ɱɢɫɥɟ ɧɚ ɩɟɪɟɜɨɞ ɧɚ ɚɧɝɥɢɣɫɤɢɣ ɹɡɵɤ ɢ ɩɟɪɟɢɡɞɚɧɢɟ ɜ ɚɧɝɥɨ-

ɹɡɵɱɧɨɣ ɜɟɪɫɢɢ ɀɉɋ Journal of Applied Spectroscopy ɢɡɞɚɬɟɥɶɫɬɜɨɦ Springer Science + Business Media. 

    14. ɂɧɮɨɪɦɚɰɢɹ ɨ ɠɭɪɧɚɥɟ ɞɨɫɬɭɩɧɚ ɩɨ ɚɞɪɟɫɚɦ http://imaph.bas-net.by/JAS;  http://springer.com/10812;   

http://www.elibrary.ru/title_about.asp?id=7318 (ɩɨɞɩɢɫɤɚ — sales@elibrary.ru). 
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Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫя ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ ɞɥя ɢɫɫɥɟɞɨɜɚɧɢя ɫɩɟɤɬɪɨɜ ɩɨɝɥɨщɟɧɢя ɜ ɨɛɥɚɫɬɢ 

0.3—25 ɦɤɦ ɝɚɡɨɜɵɯ ɫɪɟɞ ɜ ɞɢɚɩɚɡɨɧɟ ɞɚɜɥɟɧɢɣ 0.01—150 ɚɬɦ. Ɉɛɫɭɠɞɚɟɬɫя ɟɝɨ ɩɪɢɦɟɧɢɦɨɫɬɶ ɞɥя 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɢɧɞɭɰɢɪɨɜɚɧɧɨɝɨ ɞɚɜɥɟɧɢɟɦ ɩɨɝɥɨщɟɧɢя, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɦɟɠɦɨɥɟɤɭɥяɪɧɵɦ ɜɡɚɢɦɨɞɟɣ-

ɫɬɜɢɟɦ ɩɪɢ ɫɬɨɥɤɧɨɜɟɧɢяɯ ɦɨɥɟɤɭɥ, ɢ ɢɡɦɟɪɟɧɢɣ ɫɩɟɤɬɪɚɥɶɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɨɝɥɨщɟɧɢя, ɢɧɬɟ-
ɝɪɚɥɶɧɵɯ ɢɧɬɟɧɫɢɜɧɨɫɬɟɣ ɩɨɥɨɫ ɢ ɤɨɧɬɭɪɨɜ ɫɩɟɤɬɪɚɥɶɧɵɯ ɥɢɧɢɣ.  

Ключевые слова: ɫɩɟɤɬɪ ɩɨɝɥɨщɟɧɢя, ɫɩɟɤɬɪɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɝɥɨщɟɧɢя, ɮɭɧɤɰɢя ɫɩɟɤ-
ɬɪɚɥɶɧɨɝɨ ɩɪɨɩɭɫɤɚɧɢя, ɢɧɞɭɰɢɪɨɜɚɧɧɨɟ ɞɚɜɥɟɧɢɟɦ ɩɨɝɥɨщɟɧɢɟ. 

 

The system is considered for measuring absorption spectra of gaseous media under pressures of 0.01—

150 atmospheres in the range of 0.3—25 µm. An application of the system to study pressure-induced absorp-

tion due to intermolecular interactions at collision of molecules and to measure absorption coefficients, in-

tegral intensities of bands, and contours of spectral lines is discussed 

Keywords: absorption spectra, spectral coefficient of absorption, spectral transmission function, pres-

sure-induced absorption. 

 

ȼɜɟɞɟɧɢɟ. Ɋɟɲɟɧɢɟ ɦɧɨɝɢɯ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɟɪɟɧɨɫɨɦ ɢɡɥɭɱɟɧɢɹ ɜ ɚɬɦɨɫɮɟɪɚɯ 

ɩɥɚɧɟɬ ɢ ɬɟɩɥɨɨɛɦɟɧɨɦ ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɤɚɯ, ɬɪɟɛɭɟɬ ɫɜɟɞɟɧɢɣ ɩɨ ɮɭɧɤɰɢɹɦ ɫɩɟɤɬɪɚɥɶɧɨɝɨ 

ɩɪɨɩɭɫɤɚɧɢɹ ɝɚɡɨɜɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɢ ɢɯ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɚɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ. Ȼɨɥɶɲɨɣ ɢɧɬɟɪɟɫ 
ɩɪɟɞɫɬɚɜɥɹɸɬ ɢɫɫɥɟɞɨɜɚɧɢɹ ɤɨɧɬɭɪɚ ɫɩɟɤɬɪɚɥɶɧɵɯ ɥɢɧɢɣ ɜ ɪɚɡɥɢɱɧɵɯ ɩɨɥɨɫɚɯ ɤɨɥɟɛɚɬɟɥɶɧɨ-

ɜɪɚɳɚɬɟɥɶɧɵɯ ɫɩɟɤɬɪɨɜ ɢɡɥɭɱɟɧɢɹ ɦɨɥɟɤɭɥ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɫɬɚɥɤɢɜɚɸɳɢɯɫɹ ɦɨɥɟɤɭɥ, ɚ ɬɚɤɠɟ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɢɧɞɭɰɢɪɨɜɚɧɧɨɝɨ ɞɚɜɥɟɧɢɟɦ ɩɨɝɥɨɳɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɜɥɢɹɧɢɟɦ ɦɟɠɦɨɥɟɤɭɥɹɪɧɨ-

ɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɧɚ ɤɜɚɞɪɭɩɨɥɶɧɵɣ ɦɨɦɟɧɬ ɩɪɢ ɫɬɨɥɤɧɨɜɟɧɢɹɯ ɦɨɥɟɤɭɥ. ɋɩɟɤɬɪɵ ɢɧɞɭɰɢɪɨɜɚɧɧɨ-

ɝɨ ɞɚɜɥɟɧɢɟɦ ɩɨɝɥɨɳɟɧɢɹ ɩɨɞɱɢɧɹɸɬɫɹ ɞɪɭɝɢɦ ɩɪɚɜɢɥɚɦ ɨɬɛɨɪɚ ɢ ɦɨɝɭɬ ɨɤɚɡɵɜɚɬɶ ɫɭɳɟɫɬɜɟɧɧɨɟ 
ɜɥɢɹɧɢɟ ɧɚ ɩɪɨɰɟɫɫɵ ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɬɟɩɥɨɨɛɦɟɧɚ ɜ ɩɥɚɧɟɬɚɪɧɵɯ ɚɬɦɨɫɮɟɪɚɯ ɢ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɫɪɟɞɚɯ ɭɫɬɚɧɨɜɨɤ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ [1—3]. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɫɩɟɤɬɪɚɥɶɧɵɣ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɫɩɟɤɬɪɨɜ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɩɨɝɥɨɳɟɧɢɹ ɝɚɡɨɜ ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɞɚɜɥɟɧɢɣ (ɞɨ 150 ɚɬɦ), ɜɤɥɸɱɚɹ 

ɧɢɡɤɢɟ ɞɚɜɥɟɧɢɹ, ɢ ɬɪɚɫɫɵ ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ L1 = 8 ɫɦ, L2 = 72 ɫɦ, L3 = 2—40 ɦ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɦɧɨɝɨ-

ɯɨɞɨɜɨɣ ɝɚɡɨɜɨɣ ɤɸɜɟɬɵ. ɗɬɨɬ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ ɫɭɳɟɫɬɜɟɧɧɨ ɞɨɩɨɥɧɹɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɫɩɟɤ-

ɬɪɚɥɶɧɵɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ, ɨɛɫɭɠɞɚɟɦɵɯ ɜ [3—6]. 

ɍɫɬɚɧɨɜɤɚ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɫɩɟɤɬɪɨɜ ɩɨɝɥɨɳɟɧɢɹ ɝɚɡɨɜ ɩɪɢ ɜɵɫɨɤɢɯ ɞɚɜɥɟɧɢɹɯ ɩɪɟɞɧɚɡɧɚɱɟ-
ɧɚ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɥɢɹɧɢɹ ɦɟɠɦɨɥɟɤɭɥɹɪɧɵɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɫɩɟɤɬɪɨɜ ɩɨɝɥɨ-

ɳɟɧɢɹ ɝɚɡɨɜ ɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɤɨɦɩɥɟɤɫ ɝɚɡɨɜɵɯ ɤɸɜɟɬ, ɪɚɛɨɬɚɸɳɢɯ ɜ ɞɢɚɩɚɡɨɧɟ ɞɚɜɥɟɧɢɣ  

0.01—150 ɚɬɦ, ɫ ɫɢɫɬɟɦɨɣ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɢɫɫɥɟɞɭɟɦɨɣ ɫɪɟɞɵ ɢ ɪɟɝɢɫɬɪɚɰɢɟɣ ɦɨɥɟɤɭɥɹɪɧɵɯ 

ɫɩɟɤɬɪɨɜ ɩɨɝɥɨɳɟɧɢɹ. Ʉɨɦɩɥɟɤɫ ɝɚɡɨɜɵɯ ɤɸɜɟɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɬɪɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɪɚɫɩɨɥɨ-

                                                 
 MEASURING SYSTEM FOR INVESTIGATION OF ABSORPTION SPECTRA OF GAS MEDIA 

AT HIGH PRESSURES 

N. I. Ɇɨskalenko, S. Ɉ. Ɇirymyants, S. N. Parhzin, and I. R. Dodov
* 

(Kazan State Power Engineering, 

33 Krasnoselskaya Str., Kazan, 420000, Russia; e-mail: utisey@gmail.com) 



ɆɈɋɄȺɅȿɇɄɈ ɇ. ɂ. ɢ ɞɪ. 

 
458

ɠɟɧɧɵɟ ɤɸɜɟɬɵ ɫ ɨɩɬɢɱɟɫɤɢɦɢ ɞɥɢɧɚɦɢ ɩɭɬɢ L1 = 8 ɫɦ, L2 = 72 ɫɦ, L3 = 2—40 ɦ. Ɍɪɟɬɶɹ ɝɚɡɨɜɚɹ ɤɸ-

ɜɟɬɚ ɫ ɦɧɨɝɨɤɪɚɬɧɵɦ ɩɪɨɯɨɠɞɟɧɢɟɦ ɩɭɱɤɚ ɨɩɬɢɱɟɫɤɨɝɨ ɢɡɥɭɱɟɧɢɹ ɫɨɛɪɚɧɚ ɩɨ ɫɯɟɦɟ ɍɚɣɬɚ. Ɉɩɬɢɱɟ-
ɫɤɚɹ ɫɯɟɦɚ ɤɨɦɩɥɟɤɫɚ ɤɸɜɟɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. 1. ɂɡɨɛɪɚɠɟɧɢɟ ɢɫɬɨɱɧɢɤɚ ɪɚɞɢɚɰɢɢ, ɜ ɤɚɱɟɫɬɜɟ 
ɤɨɬɨɪɨɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɝɥɨɛɚɪ ɢɥɢ ɥɟɧɬɨɱɧɚɹ ɥɚɦɩɚ ɧɚɤɚɥɢɜɚɧɢɹ, ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɨɤɧɨ 2 ɩɨɫɪɟɞɫɬɜɨɦ 

ɡɟɪɤɚɥ 3, 4 ɫ ɭɜɟɥɢɱɟɧɢɟɦ 1.3 ɮɨɪɦɢɪɭɟɬɫɹ ɜ ɩɥɨɫɤɨɫɬɢ ɜɯɨɞɧɨɣ ɞɢɚɮɪɚɝɦɵ ɨɩɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ 

ɍɚɣɬɚ. Ɂɟɪɤɚɥɚ 5, 6, 7 ɢɦɟɸɬ ɨɞɢɧɚɤɨɜɵɣ ɪɚɞɢɭɫ ɤɪɢɜɢɡɧɵ. Ⱦɜɚ ɢɡ ɧɢɯ (5 ɢ 7) ɹɜɥɹɸɬɫɹ ɨɛɴɟɤɬɢ-

ɜɚɦɢ ɢ ɨɛɪɚɡɭɸɬ ɧɚ ɬɪɟɬɶɟɦ ɡɟɪɤɚɥɟ 6, ɫɥɭɠɚɳɟɦ ɤɨɥɥɟɤɬɢɜɨɦ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɞɜɚ ɝɨɪɢɡɨɧɬɚɥɶ-

ɧɵɯ ɪɹɞɚ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɢɡɨɛɪɚɠɟɧɢɹ ɜɯɨɞɧɨɣ ɞɢɚɮɪɚɝɦɵ. ɉɨɫɥɟ ɦɧɨɝɨɤɪɚɬɧɨɝɨ ɩɪɨɯɨɠɞɟɧɢɹ ɦɟ-
ɠɞɭ ɡɟɪɤɚɥɚɦɢ “ɫɤɚɦɶɢ” ɍɚɣɬɚ ɫ ɛɚɡɨɣ 0.5 ɦ ɩɭɱɨɤ ɪɚɞɢɚɰɢɢ ɮɨɤɭɫɢɪɭɟɬɫɹ ɧɚ ɜɵɯɨɞɧɨɣ ɞɢɚɮɪɚɝɦɟ. 
Чɟɪɟɡ ɩɪɨɦɟɠɭɬɨɱɧɨɟ ɨɤɧɨ 8 ɡɟɪɤɚɥɚɦɢ 9, 10 ɢɡɨɛɪɚɠɟɧɢɟ ɜɵɯɨɞɧɨɣ ɞɢɚɮɪɚɝɦɵ ɮɨɤɭɫɢɪɭɟɬɫɹ ɧɚ 
ɜɯɨɞɧɨɣ ɳɟɥɢ ɫɩɟɤɬɪɨɦɟɬɪɚ. 
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Ɋɢɫ. 1. Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɫɩɟɤɬɪɨɜ ɩɨɝɥɨɳɟɧɢɹ ɝɚɡɨɜ  

ɩɪɢ ɜɵɫɨɤɢɯ ɞɚɜɥɟɧɢɹɯ 

 

ɋɦɟɧɚ ɱɢɫɥɚ ɩɪɨɯɨɠɞɟɧɢɣ (ɨɩɬɢɱɟɫɤɨɣ ɞɥɢɧɵ ɩɭɬɢ) ɜ ɦɧɨɝɨɯɨɞɨɜɨɣ ɝɚɡɨɜɨɣ ɤɸɜɟɬɟ ɨɫɭɳɟɫɬɜ-

ɥɹɟɬɫɹ ɪɚɡɜɨɪɨɬɨɦ ɞɜɭɯ ɡɚɞɧɢɯ ɡɟɪɤɚɥ 5, 7 ɫ ɩɨɦɨɳɶɸ ɤɥɢɧɨɜɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɫ ɜɧɟɲɧɢɦ ɩɪɢɜɨɞɨɦ. 

Чɢɫɥɨ ɩɪɨɯɨɠɞɟɧɢɣ ɦɟɠɞɭ ɡɟɪɤɚɥɚɦɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬɧɨɲɟɧɢɟɦ ɪɚɡɦɟɪɨɜ ɩɟɪɟɞɧɟɝɨ ɡɟɪɤɚɥɚ ɢ ɜɵ-

ɯɨɞɧɨɣ ɞɢɚɮɪɚɝɦɵ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɢɡɥɭɱɟɧɢɹ ɥɚɡɟɪɚ ɜɢɡɭɚɥɶɧɵɣ ɤɨɧɬɪɨɥɶ 
ɩɨɡɜɨɥɹɟɬ ɱɟɬɤɨ ɪɟɝɢɫɬɪɢɪɨɜɚɬɶ ɧɟ ɦɟɧɟɟ 40 ɢɡɨɛɪɚɠɟɧɢɣ ɢɫɬɨɱɧɢɤɚ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɞɥɢɧɟ ɩɭɬɢ ɜ 

ɤɸɜɟɬɟ L = 40 ɦ. 

Ʉɸɜɟɬɵ ɨɛɪɚɡɭɸɬ ɬɪɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɢɡɨɥɢɪɨɜɚɧɧɵɯ ɨɛɴɟɦɚ 1, 2, 3 ɢ ɫɤɨɦɩɨ-

ɧɨɜɚɧɵ ɧɚ ɨɛɳɟɦ ɦɨɧɬɚɠɧɨɦ ɫɬɨɥɟ 4 (ɪɢɫ. 1). ɂɫɬɨɱɧɢɤ ɢɡɥɭɱɟɧɢɹ ɜɵɧɟɫɟɧ ɜɧɟ ɤɸɜɟɬɵ ɢ ɪɚɫɩɨɥɨ-

ɠɟɧ ɜɧɭɬɪɢ ɤɨɠɭɯɚ ɫ ɜɨɞɹɧɵɦ ɨɯɥɚɠɞɟɧɢɟɦ. Ɇɟɠɞɭ ɝɥɨɛɚɪɨɦ 5 ɢ ɜɯɨɞɧɵɦ ɡɚɳɢɬɧɵɦ ɨɤɧɨɦ 6 ɡɚ-
ɤɪɟɩɥɟɧ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɦɨɞɭɥɹɬɨɪ 7, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɦɨɞɭɥɹɰɢɸ ɫɜɟɬɨɜɨɝɨ ɩɭɱɤɚ ɫ ɱɚɫɬɨɬɚ-
ɦɢ 9 ɢ 360 Ƚɰ. ɉɟɪɜɚɹ ɱɚɫɬɨɬɚ ɦɨɞɭɥɹɰɢɢ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɪɟɝɢɫɬɪɚɰɢɸ ɫɩɟɤɬɪɨɜ ɩɨɝɥɨɳɟɧɢɹ 
ɝɚɡɨɜ ɩɪɢ ɪɚɛɨɬɟ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦɢ ɫɩɟɤɬɪɨɦɟɬɪɚɦɢ 18 ɬɢɩɚ ɂɄɋ-21, ɂɄɋ-31. ȼɬɨɪɚɹ ɱɚɫɬɨɬɚ ɦɨɞɭ-

ɥɹɰɢɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɛɨɬɭ ɩɪɢɟɦɧɨ-ɪɟɝɢɫɬɪɢɪɭɸɳɟɣ ɫɢɫɬɟɦɵ ɫ ɨɯɥɚɠɞɚɟɦɵɦɢ ɩɪɢɟɦɧɢɤɚɦɢ, ɜ ɱɚ-
ɫɬɧɨɫɬɢ ɫ ɝɟɪɦɚɧɢɟɜɵɦ ɛɨɥɨɦɟɬɪɨɦ, ɨɯɥɚɠɞɚɟɦɵɦ ɠɢɞɤɢɦ ɝɟɥɢɟɦ, ɢ Ɏɗɍ. Ɇɨɞɭɥɹɰɢɹ ɫɜɟɬɨɜɨɝɨ 

ɩɨɬɨɤɚ ɩɟɪɟɞ ɜɯɨɞɧɵɦ ɨɤɧɨɦ ɤɸɜɟɬɵ ɩɨɡɜɨɥɹɟɬ ɢɡɛɚɜɢɬɶɫɹ ɨɬ ɩɚɪɚɡɢɬɧɨɝɨ ɫɢɝɧɚɥɚ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 

ɢɡɥɭɱɟɧɢɟɦ ɨɩɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɢ ɫɬɟɧɨɤ ɤɸɜɟɬ. 
Ɂɟɪɤɚɥɚ ɫɢɫɬɟɦɵ ɍɚɣɬɚ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɨɩɬɢɱɟɫɤɨɣ ɫɤɚɦɶɟ 8 ɢ ɢɦɟɸɬ ɸɫɬɢɪɨɜɨɱɧɵɟ ɩɨɞɜɢɠɤɢ. 

Ɂɚɞɧɢɟ ɡɟɪɤɚɥɚ ɩɨɞɜɟɲɟɧɵ ɧɚ ɩɥɚɫɬɢɧɤɚɯ ɢ ɦɨɝɭɬ ɪɚɡɜɨɪɚɱɢɜɚɬɶɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɚ ɧɚ ɨɩɪɟ-
ɞɟɥɟɧɧɵɣ ɭɝɨɥ, ɮɢɤɫɢɪɨɜɚɧɧɵɣ ɩɨ ɥɢɦɛɭ. ȼɨ ɢɡɛɟɠɚɧɢɟ ɪɚɡɴɸɫɬɢɪɨɜɨɤ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ 

ɜ ɤɸɜɟɬɟ ɜɫɟ ɦɟɯɚɧɢɱɟɫɤɢɟ ɭɡɥɵ ɨɩɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɢɡɝɨɬɨɜɥɟɧɵ ɢɡ ɢɧɜɚɪɚ, ɢɦɟɸɳɟɝɨ ɦɚɥɵɣ ɤɨ-

ɷɮɮɢɰɢɟɧɬ ɭɞɟɥɶɧɨɝɨ ɬɟɩɥɨɜɨɝɨ ɪɚɫɲɢɪɟɧɢɹ.  

Ɍɨɪɰɵ ɤɨɪɩɭɫɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚɤɪɵɬɵ ɤɪɵɲɤɚɦɢ 11 ɢ 14. ɇɚ ɤɪɵɲɤɟ 11 ɫɤɨɦɩɨɧɨɜɚɧɵ: 

ɨɤɭɥɹɪ ɞɥɹ ɜɢɡɭɚɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ ɱɢɫɥɚ ɩɪɨɯɨɠɞɟɧɢɣ ɥɭɱɚ ɪɚɞɢɚɰɢɢ, ɜɟɧɬɢɥɢ 12 ɞɥɹ ɧɚɩɭɫɤɚ ɢɫɫɥɟ-
ɞɭɟɦɨɝɨ ɝɚɡɚ, ɤɥɢɧɨɜɵɣ ɦɟɯɚɧɢɡɦ ɪɚɡɜɨɪɨɬɚ ɡɚɞɧɢɯ ɡɟɪɤɚɥ 13 ɦɧɨɝɨɯɨɞɨɜɨɣ ɤɸɜɟɬɵ, ɩɪɟɞɨɯɪɚɧɢ-

ɬɟɥɶɧɵɟ ɤɥɚɩɚɧɵ (ɪɚɛɨɱɢɣ ɧɚ 150 ɚɬɦ, ɤɨɧɬɪɨɥɶɧɵɣ ɧɚ 225 ɚɬɦ, ɤɥɚɩɚɧ ɞɥɹ ɫɬɪɚɜɥɢɜɚɧɢɹ ɝɚɡɨɜ ɢɡ 
ɤɸɜɟɬɵ) ɢ ɜɟɧɬɢɥɶ ɞɥɹ ɨɬɤɚɱɤɢ. Ʉɨɪɩɭɫ ɫɪɟɞɧɟɣ ɤɸɜɟɬɵ ɤɪɟɩɢɬɫɹ ɤ ɤɪɵɲɤɟ 14 ɦɧɨɝɨɯɨɞɨɜɨɣ ɤɸɜɟ-
ɬɵ, ɚ ɦɚɥɚɹ ɝɚɡɨɜɚɹ ɤɸɜɟɬɚ 3 — ɤ ɤɪɵɲɤɟ 17 ɫɪɟɞɧɟɣ ɤɸɜɟɬɵ. Ɏɥɚɧɰɵ ɤɨɪɩɭɫɚ ɤɸɜɟɬ ɢ ɤɪɵɲɤɢ 
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ɢɦɟɸɬ ɤɚɧɚɜɤɢ ɞɥɹ ɭɩɥɨɬɧɟɧɢɹ. Ƚɟɪɦɟɬɢɡɚɰɢɹ ɨɛɴɟɦɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɮɢɛɪɨɜɵɯ ɩɪɨ-

ɤɥɚɞɨɤ. ȼɫɟ ɬɪɢ ɤɸɜɟɬɵ ɢɦɟɸɬ ɧɟɡɚɜɢɫɢɦɭɸ ɨɬɤɚɱɤɭ, ɧɚɩɭɫɤ ɢ ɤɨɧɬɪɨɥɶ ɞɚɜɥɟɧɢɹ ɢɫɫɥɟɞɭɟɦɨɝɨ ɝɚɡɚ 
ɫ ɩɨɦɨɳɶɸ ɦɚɧɨɦɟɬɪɚ ɆɈ 9 ɢ ɜɚɤɭɭɦɦɟɬɪɚ ȼɈ 10 ɦɨɞɟɥɢ 1227, ɩɨɡɜɨɥɹɸɬ ɦɨɞɟɥɢɪɨɜɚɬɶ ɧɟɨɞɧɨ-

ɪɨɞɧɵɟ ɩɨ ɞɚɜɥɟɧɢɸ ɢ ɬɟɦɩɟɪɚɬɭɪɟ ɝɚɡɨɜɵɟ ɫɪɟɞɵ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɩɪɢ ɜɵɫɨɤɢɯ ɞɚɜɥɟɧɢɹɯ ɝɚɡɚ ɩɪɢɦɟɧɟɧɚ ɤɨɧɫɬɪɭɤɰɢɹ ɫɚɦɨɭɩ-

ɥɨɬɧɹɸɳɢɯɫɹ ɤɨɧɢɱɟɫɤɢɯ ɨɤɨɧ, ɧɚɞɟɠɧɨ ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɤɸɜɟɬɵ ɤɚɤ ɩɪɢ ɜɵɫɨɤɢɯ 

ɞɚɜɥɟɧɢɹɯ ɝɚɡɚ, ɬɚɤ ɢ ɜ ɜɚɤɭɭɦɟ. ɋɦɟɧɧɵɟ ɨɤɧɚ, ɢɡɝɨɬɨɜɥɟɧɧɵɟ ɢɡ ɤɜɚɪɰɚ, ɮɬɨɪɢɫɬɨɝɨ ɛɚɪɢɹ, ɄɊɋ-5, 

ɂɄɋ, ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɩɟɤɬɪɚɥɶɧɭɸ ɨɛɥɚɫɬɶ ɪɟɝɢɫɬɪɚɰɢɢ ɢɡɥɭɱɟɧɢɹ 0.3—30 ɦɤɦ. Ɉɤɧɚ 6, 15 ɦɧɨɝɨɯɨ-

ɞɨɜɨɣ ɝɚɡɨɜɨɣ ɤɸɜɟɬɵ ɢɦɟɸɬ ɮɨɪɦɭ ɭɫɟɱɟɧɧɨɝɨ ɤɨɧɭɫɚ ɢ ɜɫɬɚɜɥɟɧɵ ɜ ɤɨɧɢɱɟɫɤɢɟ ɨɩɪɚɜɵ, ɤɨɬɨɪɵɟ 
ɜɜɢɧɱɢɜɚɸɬɫɹ ɜ ɤɨɪɩɭɫ ɤɸɜɟɬɵ ɢ ɤɪɵɲɤɭ 14. 

ɋɚɦɨɭɩɥɨɬɧɟɧɢɟ ɨɤɨɧ ɨɛɭɫɥɨɜɥɟɧɨ ɛɨɥɟɟ ɜɵɫɨɤɢɦ ɞɚɜɥɟɧɢɟɦ ɝɚɡɚ ɧɚ ɤɨɧɬɚɤɬɢɪɭɸɳɢɟ ɤɨɧɢɱɟ-
ɫɤɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɚɜɥɟɧɢɟɦ ɜɨɡɞɭɯɚ ɜɧɟ ɤɸɜɟɬɵ. ɉɪɚɤɬɢɱɟɫɤɢ ɢɞɟɚɥɶɧɚɹ ɩɪɢɲɥɢ-

ɮɨɜɤɚ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ ɤɨɧɭɫɚ ɫ ɤɨɧɢɱɟɫɤɨɣ ɨɩɪɚɜɨɣ ɭɦɟɧɶɲɚɟɬ ɫɤɥɨɧɧɨɫɬɶ ɤɪɢɫɬɚɥɥɨɜ ɤ ɪɚɡɪɭɲɟ-
ɧɢɸ. Ɋɚɫɱɟɬ ɢ ɢɫɩɵɬɚɧɢɹ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɨɤɚɡɚɥɢ ɡɧɚɱɢɬɟɥɶɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɫɚɦɨɭɩɥɨɬɧɹɸɳɟɣɫɹ 
ɤɨɧɫɬɪɭɤɰɢɢ ɨɤɨɧ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɧɫɬɪɭɤɰɢɟɣ ɩɥɨɫɤɢɯ ɨɤɨɧ. ɇɚɧɟɫɟɧɢɟ ɧɚ ɤɨɧɬɚɤɬɢɪɭɸɳɢɟ ɩɨ-

ɜɟɪɯɧɨɫɬɢ ɜɚɤɭɭɦɧɨɝɨ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɝɟɪɦɟɬɢɤɚ ɍ-2-28 ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɥɚɜɧɨɟ ɫɦɟɳɟɧɢɟ 
ɤɪɢɫɬɚɥɥɚ ɫ ɢɡɦɟɧɟɧɢɟɦ ɞɚɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɢɫɫɥɟɞɭɟɦɨɝɨ ɝɚɡɚ ɢ ɩɪɟɩɹɬɫɬɜɭɟɬ ɩɨɹɜɥɟɧɢɸ ɫɞɜɢ-

ɝɨɜ ɜ ɫɥɨɹɯ ɤɪɢɫɬɚɥɥɚ. 
ȼɨ ɜɧɭɬɪɟɧɧɟɣ ɩɨɥɨɫɬɢ ɦɧɨɝɨɯɨɞɨɜɨɣ ɝɚɡɨɜɨɣ ɤɸɜɟɬɵ ɪɚɫɩɨɥɨɠɟɧ ɨɛɨɝɪɟɜɚɬɟɥɶ, ɨɛɟɫɩɟɱɢɜɚɸ-

ɳɢɣ ɧɚɝɪɟɜ ɝɚɡɚ ɜ ɪɚɛɨɱɟɦ ɨɛɴɟɦɟ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 600 Ʉ. Ⱦɥɹ ɨɯɥɚɠɞɟɧɢɹ ɠɢɞɤɢɦ ɚɝɟɧɬɨɦ ɤ ɤɨɪɩɭɫɭ 

ɤɸɜɟɬɵ ɩɪɢɜɚɪɟɧ ɡɦɟɟɜɢɤ. Ʉɨɧɬɪɨɥɶ ɬɟɦɩɟɪɚɬɭɪɵ ɝɚɡɚ ɜɨ ɜɧɭɬɪɟɧɧɟɣ ɩɨɥɨɫɬɢ ɦɧɨɝɨɯɨɞɨɜɨɣ ɤɸɜɟɬɵ 

ɢ ɤɨɪɩɭɫɚ ɤɸɜɟɬɵ ɩɪɨɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɬɟɪɦɨɩɚɪ. ɉɨɞɜɨɞ ɩɢɬɚɧɢɹ ɤ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɟɱɢ ɢ ɜɵɜɨɞ 

ɬɟɪɦɨɩɚɪ ɜɵɩɨɥɧɟɧɵ ɫ ɩɨɦɨɳɶɸ ɝɟɪɦɟɬɢɱɧɵɯ ɪɚɡɴɟɦɨɜ, ɢɡɨɥɹɬɨɪɵ ɞɥɹ ɤɨɬɨɪɵɯ ɢɡɝɨɬɨɜɥɟɧɵ 

ɢɡ ɫɬɟɤɥɨɬɟɤɫɬɨɥɢɬɚ, ɚ ɢɯ ɝɟɪɦɟɬɢɡɚɰɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɷɩɨɤɫɢɞɧɨɣ ɫɦɨɥɵ. 

ȼ ɫɜɹɡɢ ɫ ɛɨɥɶɲɨɣ ɦɚɫɫɨɣ ɤɨɦɩɥɟɤɫɚ ɤɸɜɟɬ ɢ ɞɥɹ ɭɞɨɛɫɬɜɚ ɡɚɦɟɧɵ ɨɤɧɚ 15, ɪɚɡɞɟɥɹɸɳɟɝɨ ɫɪɟɞ-

ɧɸɸ ɤɸɜɟɬɭ ɢ ɦɧɨɝɨɯɨɞɨɜɭɸ ɝɚɡɨɜɭɸ ɤɸɜɟɬɭ, ɜɫɹ ɫɢɫɬɟɦɚ ɭɫɬɚɧɨɜɥɟɧɚ ɧɚ ɪɟɥɶɫɵ ɢ ɦɨɠɟɬ ɩɟɪɟɦɟ-
ɳɚɬɶɫɹ ɜɞɨɥɶ ɦɨɧɬɚɠɧɨɝɨ ɫɬɨɥɚ. Ʉɨɦɩɥɟɤɫ ɤɸɜɟɬ ɩɪɨɜɟɪɟɧ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɢɫɩɵɬɚɧɢɟɦ ɧɚ ɞɚɜɥɟɧɢɟ 
230 ɚɬɦ ɢ ɜɚɤɭɭɦ. 

Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɂɄ, ɜɢɞɢɦɨɣ ɢ ɍɎ ɨɛɥɚɫɬɹɯ ɫɩɟɤɬɪɚ ɤɨɦɩɥɟɤɫ ɤɸɜɟɬ ɨɫɧɚɳɟɧ ɦɨɞɟɪɧɢɡɢɪɨ-

ɜɚɧɧɵɦ ɫɩɟɤɬɪɨɦɟɬɪɨɦ ɂɄɋ-21 ɢ ɫɩɟɤɬɪɨɦɟɬɪɨɦ, ɫɨɛɪɚɧɧɵɦ ɧɚ ɛɚɡɟ ɦɨɧɨɯɪɨɦɚɬɨɪɚ ɆȾɊ-2. Ⱦɥɹ 

ɢɫɤɥɸɱɟɧɢɹ ɩɨɝɥɨɳɟɧɢɹ ɚɬɦɨɫɮɟɪɨɣ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɩɪɨɞɭɜɤɚ ɫɩɟɤɬɪɨɦɟɬɪɚ ɢ ɭɡɥɚ ɢɡɥɭɱɚɬɟɥɹ ɨɱɢ-

ɳɟɧɧɵɦ ɨɬ ɩɨɫɬɨɪɨɧɧɢɯ ɩɪɢɦɟɫɟɣ ɚɡɨɬɨɦ ɢ ɝɟɥɢɟɦ. 

ɉɪɢ ɫɪɚɜɧɢɬɟɥɶɧɨ ɦɚɥɵɯ ɪɚɡɦɟɪɚɯ ɤɸɜɟɬɵ ɛɥɚɝɨɞɚɪɹ ɜɨɡɦɨɠɧɨɫɬɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜɵɫɨɤɢɯ ɞɚɜ-

ɥɟɧɢɣ ɝɚɡɨɜ ɫɩɟɤɬɪɚɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ ɩɨɡɜɨɥɹɟɬ ɢɡɭɱɚɬɶ ɫɩɟɤɬɪɵ ɩɨɝɥɨɳɟɧɢɹ ɩɪɢ ɛɨɥɶɲɢɯ ɫɨɞɟɪɠɚ-
ɧɢɹɯ ɩɨɝɥɨɳɚɸɳɟɝɨ ɝɚɡɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ ɢɫɫɥɟɞɨɜɚɬɶ ɫɥɚɛɵɟ ɤɨɥɟɛɚ-
ɬɟɥɶɧɨ-ɜɪɚɳɚɬɟɥɶɧɵɟ ɩɨɥɨɫɵ ɩɨɝɥɨɳɟɧɢɹ ɚɬɦɨɫɮɟɪɧɵɯ ɝɚɡɨɜ, ɢɧɞɭɰɢɪɨɜɚɧɧɨɟ ɞɚɜɥɟɧɢɟɦ ɩɨɝɥɨɳɟ-
ɧɢɟ, ɚ ɬɚɤɠɟ ɤɨɧɬɢɧɭɚɥɶɧɨɟ ɩɨɝɥɨɳɟɧɢɟ ɤɪɵɥɶɹɦɢ ɫɩɟɤɬɪɚɥɶɧɵɯ ɥɢɧɢɣ (ɤɨɥɟɛɚɬɟɥɶɧɨ-ɜɪɚɳɚɬɟɥɶ-

ɧɵɯ) ɩɨɥɨɫ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɞɚɜɥɟɧɢɹɯ ɢ ɬɟɦɩɟɪɚɬɭɪɚɯ ɢɫɫɥɟɞɭɟɦɨɝɨ ɝɚɡɚ. 
ɇɚ ɪɢɫ. 2 ɩɪɢɜɟɞɟɧɚ ɫɩɟɤɬɪɨɝɪɚɦɦɚ ɩɨɝɥɨɳɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ, ɡɚɩɢɫɚɧɧɚɹ ɫ 

ɩɨɦɨɳɶɸ ɫɩɟɤɬɪɨɦɟɬɪɚ ɂɄɋ-21, ɤɨɝɞɚ ɜ ɤɚɱɟɫɬɜɟ ɞɢɫɩɟɪɝɢɪɭɸɳɟɝɨ ɷɥɟɦɟɧɬɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɢɫɬɟɦɚ 
ɩɪɢɡɦɵ LiF ɫ ɞɢɮɪɚɤɰɢɨɧɧɨɣ ɪɟɲɟɬɤɨɣ.  
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Ɋɢɫ. 2. ɋɩɟɤɬɪɨɝɪɚɦɦɚ ɩɨɝɥɨɳɟɧɢɹ ɢɡɥɭɱɟɧɢɹ ɭɝɥɟɤɢɫɥɵɦ ɝɚɡɨɦ Jν ɋɈ2 ɜ ɨɛɥɚɫɬɢ 1.2—2.4 ɦɤɦ 
ɩɪɢ ɞɚɜɥɟɧɢɢ ɊɋɈ2= 40 ɚɬɦ ɢ L = 16 ɦ, J0ν — ɛɚɡɨɜɚɹ ɥɢɧɢɹ 
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Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɢɯ ɨɛɫɭɠɞɟɧɢɟ. Ɉɫɧɨɜɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɩɨɥɭ-

ɱɟɧɧɵɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɫɜɨɞɹɬɫɹ ɤ ɩɨɥɭɱɟɧɢɸ 

ɮɭɧɤɰɢɣ ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɩɪɨɩɭɫɤɚɧɢɹ (Ɏɋɉ) ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɢ ɞɚɜɥɟɧɢɣ ɤɨɦɩɨɧɟɧɬɨɜ ɚɬ-
ɦɨɫɮɟɪ ɩɥɚɧɟɬ ɫɨɥɧɟɱɧɨɣ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɢɥɢ ɩɪɨɜɟɫɬɢ ɢɯ ɩɚɪɚɦɟɬɪɢɡɚɰɢɸ ɢ ɜɵɩɨɥɧɢɬɶ 
ɪɚɫɱɟɬɵ ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɬɟɩɥɨɨɛɦɟɧɚ ɜ ɚɬɦɨɫɮɟɪɚɯ ɩɥɚɧɟɬ [1, 2] ɫ ɭɱɟɬɨɦ ɤɨɧɬɢɧɭɚɥɶɧɨɝɨ ɩɨɝɥɨɳɟ-
ɧɢɹ ɢɡɥɭɱɟɧɢɹ ɤɪɵɥɶɹɦɢ ɫɩɟɤɬɪɚɥɶɧɵɯ ɥɢɧɢɣ ɢ ɢɧɞɭɰɢɪɨɜɚɧɧɨɝɨ ɞɚɜɥɟɧɢɟɦ ɩɨɝɥɨɳɟɧɢɹ. ɂɡɦɟɪɟɧ-

ɧɵɟ Ɏɋɉ  ( — ɜɨɥɧɨɜɨɟ ɱɢɫɥɨ) ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɨɨɬɧɨɲɟɧɢɟɦ 

 = J/J0,                  (1) 

ɝɞɟ J — ɫɩɟɤɬɪɨɝɪɚɦɦɚ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɢɡɥɭɱɟɧɢɹ ɩɨɫɥɟ ɩɪɨɯɨɠɞɟɧɢɹ ɫɪɟɞɵ ɜ ɤɸɜɟɬɚɯ; J0 — ɪɚɫ-
ɩɪɟɞɟɥɟɧɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɢɡɥɭɱɟɧɢɹ ɩɨ ɫɩɟɤɬɪɭ ɜ ɭɫɥɨɜɢɹɯ ɜɚɤɭɭɦɢɪɨɜɚɧɧɵɯ ɤɸɜɟɬ ɛɟɡ ɝɚɡɚ. ɇɚ 
ɪɢɫ. 3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɡɦɟɪɟɧɧɵɟ ɫɩɟɤɬɪɵ  ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɞɚɜɥɟɧɢɹɯ PCO2

 ɢ ɫɨ-

ɞɟɪɠɚɧɢɹɯ CO2
 ɜ ɦɧɨɝɨɯɨɞɨɜɨɣ ɤɸɜɟɬɟ ɢ ɜɵɱɢɫɥɟɧɧɵɟ ɦɟɬɨɞɨɦ ɩɪɹɦɨɝɨ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ Ɏɋɉ CO2. 

ɂɡɦɟɪɟɧɢɹ ɩɪɢ ɛɨɥɶɲɢɯ ɫɨɞɟɪɠɚɧɢɹɯ CO2 ɩɨɡɜɨɥɢɥɢ ɜɵɹɜɢɬɶ ɧɨɜɵɟ ɩɨɥɨɫɵ ɩɨɝɥɨɳɟɧɢɹ ɪɚɡɥɢɱɧɵɯ 

ɢɡɨɬɨɩɨɜ CO2, ɤɨɬɨɪɵɟ ɩɪɢ ɦɚɥɵɯ ɫɨɞɟɪɠɚɧɢɹɯ CO2 ɧɟ ɩɪɨɹɜɥɹɥɢɫɶ, ɢ ɨɩɪɟɞɟɥɢɬɶ ɤɨɷɮɮɢɰɢɟɧɬɵ 

ɤɨɧɬɢɧɭɚɥɶɧɨɝɨ ɩɨɝɥɨɳɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɫɩɟɤɬɪɚɥɶɧɵɦɢ ɥɢɧɢɹɦɢ ɩɨɝɥɨɳɟɧɢɹ ɫɢɥɶɧɵɯ ɤɨɥɟɛɚ-
ɬɟɥɶɧɨ-ɜɪɚɳɚɬɟɥɶɧɵɯ ɩɨɥɨɫ. Ɉɛɪɚɛɨɬɚɧɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ ɩɨ ɤɨɧɬɢɧɭɚɥɶɧɨɦɭ ɩɨɝɥɨɳɟ-
ɧɢɸ ɪɚɞɢɚɰɢɢ CO2 ɫ ɭɱɟɬɨɦ ɜɫɟɣ ɢɧɮɨɪɦɚɰɢɢ ɩɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɫɩɟɤɬɪɚɥɶɧɵɯ ɥɢ-

ɧɢɣ ɩɨɝɥɨɳɟɧɢɹ [7] ɞɥɹ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɮɚɤɬɨɪɚ  
b( – i) = ( – i)

–æ
exp[–a(( – i) – d)

c
],      (2) 

ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɝɨ ɨɬɥɢɱɢɟ ɢɫɬɢɧɧɨɝɨ ɤɨɧɬɭɪɚ ɥɢɧɢɢ b = bLb( – i) ɨɬ ɤɨɧɬɭɪɚ Ʌɨɪɟɧɰɚ bL ɩɪɢ  

( – i)  d ɤɨɥɟɛɚɬɟɥɶɧɨ-ɜɪɚɳɚɬɟɥɶɧɵɯ ɩɨɥɨɫ ɜɛɥɢɡɢ 1.4, 1.6, 2.0, 2.7, 4.3 ɢ 15.0 ɦɤɦ ɞɥɹ ɫɨɭɞɚɪɟɧɢɣ 

CO2–CO2, CO2–N2. 

ɉɚɪɚɦɟɬɪɵ a, c, d, æ ɨɩɪɟɞɟɥɟɧɵ ɩɨ ɦɟɬɨɞɭ ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚɬɨɜ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɬɟɨɪɟɬɢɱɟɫɤɢɯ 

ɮɨɪɦɭɥ [11], ɩɨɤɚɡɵɜɚɸɳɢɯ ɪɟɡɤɭɸ ɚɫɢɦɦɟɬɪɢɸ ɤɨɧɬɭɪɚ ɫɩɟɤɬɪɚɥɶɧɵɯ ɥɢɧɢɣ ɩɨɝɥɨɳɟɧɢɹ CO2, ɩɨ-

ɥɭɱɟɧɧɵɟ ɧɚɦɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨɛ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦ ɫɩɚɞɟ ɤɨɷɮɮɢɰɢ-

ɟɧɬɨɜ ɩɨɝɥɨɳɟɧɢɹ ɫ ɪɨɫɬɨɦ ( – i) ɤɚɤ ɞɥɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɨɝɨ, ɬɚɤ ɢ ɞɥɹ ɧɢɡɤɨɱɚɫɬɨɬɧɨɝɨ ɤɪɵɥɚ ɫɩɟɤ-

ɬɪɚɥɶɧɵɯ ɥɢɧɢɣ ɩɨɝɥɨɳɟɧɢɹ CO2 ɜ ɭɫɥɨɜɢɹɯ ɫɚɦɨɭɲɢɪɟɧɢɹ ɢ ɭɲɢɪɟɧɢɹ ɚɡɨɬɨɦ, ɩɪɢɱɟɦ ɤɨɧɬɭɪ ɥɢ-

ɧɢɣ ɩɨɝɥɨɳɟɧɢɹ ɛɥɢɡɨɤ ɤ ɫɢɦɦɟɬɪɢɱɧɨɦɭ. ȼ ɬɚɛɥ. 1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɚɪɚɦɟɬɪɵ a, c, d, æ ɤɨɧɬɭɪɚ ɫɩɟɤ-

ɬɪɚɥɶɧɵɯ ɥɢɧɢɣ ɩɨɝɥɨɳɟɧɢɹ CO2 ɜ ɭɫɥɨɜɢɹɯ ɫɚɦɨɭɲɢɪɟɧɢɹ ɢ ɭɲɢɪɟɧɢɹ ɚɡɨɬɨɦ. 

 

Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  1.  ɉɚɪɚɦɟɬɪɵ a, c, d, æ ɤɨɧɬɭɪɚ ɫɩɟɤɬɪɚɥɶɧɵɯ ɥɢɧɢɣ ɩɨɝɥɨɳɟɧɢɹ CO2  

ɩɪɢ ɫɨɭɞɚɪɟɧɢɹɯ ɦɨɥɟɤɭɥ CO2–CO2 ɢ CO2–N2 
 

ɉɨɥɨɫɚ, ɦɤɦ ɋɨɭɞɚɪɟɧɢɹ a c d æ 

1.4 CO2–N2 0.61 0.52 2 –0.02 

1.4 CO2–CO2 0.08 0.58 46 –0.06 

1.6 CO2–N2 0.64 0.42 3 +0.02 

1.6 CO2–CO2 0.09 0.64 39 –0.05 

2.0 CO2–N2 0.56 0.42 1 +0.03 

2.0 CO2–CO2 0.06 0.75 32 0.03 

2.7 CO2–N2 0.61 0.36 2 0 

2.7 CO2–CO2 0.065 0.80 6 –0.01 

4.3 CO2–N2 0.49 0.46 1 0 

4.3 CO2–CO2 0.098 0.72 10 0 

15.0 CO2–N2 0.044 0.61 3 0 

15.0 CO2–CO2 0.090 0.85 4 0 

 

ȼ [7] ɪɚɡɪɚɛɨɬɚɧ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɣ ɚɬɥɚɫ ɩɚɪɚɦɟɬɪɨɜ ɫɩɟɤɬɪɚɥɶɧɵɯ ɥɢɧɢɣ ɩɨɝɥɨɳɟɧɢɹ CO2 

ɫ ɭɱɟɬɨɦ ɜɫɟɯ ɢɡɨɬɨɩɨɜ CO2 ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɩɨ ɜɥɢɹɧɢɸ ɪɟɡɨɧɚɧɫɚ Ɏɟɪɦɢ ɧɚ ɢɧɬɟɧ-

ɫɢɜɧɨɫɬɶ ɫɩɟɤɬɪɚɥɶɧɵɯ ɥɢɧɢɣ ɩɨɝɥɨɳɟɧɢɹ CO2. ɇɚ ɪɢɫ. 3 ɩɪɟɞɫɬɚɜɥɟɧɨ ɫɪɚɜɧɟɧɢɟ ɢɡɦɟɪɟɧɧɵɯ ɢ ɜɵ-

ɱɢɫɥɟɧɧɵɯ ɦɟɬɨɞɨɦ ɩɪɹɦɨɝɨ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɬɨɧɤɨɣ ɫɬɪɭɤɬɭɪɵ ɫɩɟɤɬɪɨɜ CO2. ɂɧɞɭɰɢɪɨɜɚɧɧɨɟ ɞɚɜ-

ɥɟɧɢɟɦ ɩɨɝɥɨɳɟɧɢɟ CO2 ɭɱɬɟɧɨ ɩɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɞɚɧɧɵɦ, ɩɨɥɭɱɟɧɧɵɦ ɧɚ ɨɩɢɫɚɧɧɨɦ ɢɡɦɟɪɢ-

ɬɟɥɶɧɨɦ ɤɨɦɩɥɟɤɫɟ. ɍɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ ɫɨɝɥɚɫɢɟ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɫɩɟɤɬɪɨɜ  ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ  ɨ ɩɪɢ- 
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Ɋɢɫ. 3. ɋɪɚɜɧɟɧɢɟ ɢɡɦɟɪɟɧɧɵɯ (ɥɢɧɢɢ) ɫɨ ɫɪɟɞɧɢɦ  ɪɚɡɪɟɲɟɧɢɟɦ    10 ɫɦ–1
 ɢ ɜɵɱɢɫɥɟɧɧɵɯ  

ɩɨ ɦɟɬɨɞɭ ɩɪɹɦɨɝɨ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ (ɬɨɱɤɢ) ɫɩɟɤɬɪɨɜ ɩɨɝɥɨɳɟɧɢɹ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɜ ɨɛɥɚɫɬɢ  

2600—3500 ɫɦ–1
 ɩɪɢ ɫɨɞɟɪɠɚɧɢɹɯ ɋɈ2 = 4  10

4
 (1), 12  10

4 
(2), 23  10

4
 ɚɬɦ  ɫɦ (3)  

ɢ ɞɚɜɥɟɧɢɹɯ ɊɋɈ2 = 10 (1), 30 (2), 35 ɚɬɦ (3) 
 

ɦɟɧɢɦɨɫɬɢ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɩɚɪɚɦɟɬɪɢɡɚɰɢɢ ɫɩɟɤɬɪɨɜ ɩɨɝɥɨɳɟɧɢɹ ɝɚɡɨɜ ɞɥɹ ɡɚɞɚɱ ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɬɟɩ-

ɥɨɨɛɦɟɧɚ. Ʉɨɷɮɮɢɰɢɟɧɬɵ ɤɨɧɬɢɧɭɚɥɶɧɨɝɨ ɩɨɝɥɨɳɟɧɢɹ ɜɨɞɹɧɨɝɨ ɩɚɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ [3] ɜ ɭɫɥɨɜɢɹɯ 

ɫɚɦɨɭɲɢɪɟɧɢɹ ɢ ɭɲɢɪɟɧɢɹ ɚɡɨɬɨɦ. 

Ɋɚɫɫɦɚɬɪɢɜɚɹ ɨɫɨɛɟɧɧɨɫɬɢ ɦɟɠɦɨɥɟɤɭɥɹɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɫɩɟɤɬɪɵ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɩɨɝɥɨɳɟ-
ɧɢɹ, ɡɚɦɟɬɢɦ, ɱɬɨ ɞɥɹ ɢɧɞɭɰɢɪɨɜɚɧɧɨɝɨ ɞɚɜɥɟɧɢɟɦ ɩɨɝɥɨɳɟɧɢɹ ɜ ɫɩɟɤɬɪɚɯ ɪɚɡɪɟɲɟɧɵ P, R ɢ Q-ɜɟɬɜɢ. 

ɉɨɷɬɨɦɭ ɞɥɹ ɩɚɪɚɥɥɟɥɶɧɵɯ ɤɨɥɟɛɚɬɟɥɶɧɨ-ɜɪɚɳɚɬɟɥɶɧɵɯ ɩɨɥɨɫ, ɧɟ ɢɦɟɸɳɢɯ Q-ɜɟɬɜɢ ɩɪɢ ɜɵɫɨɤɢɯ 

ɞɚɜɥɟɧɢɹɯ ɭɲɢɪɹɸɳɟɝɨ ɝɚɡɚ CO2, N2, ɷɬɨɬ ɡɚɩɪɟɬ ɱɚɫɬɢɱɧɨ ɫɧɢɦɚɟɬɫɹ ɢ ɜ ɤɨɥɟɛɚɬɟɥɶɧɨ-ɜɪɚɳɚ-
ɬɟɥɶɧɵɯ ɫɩɟɤɬɪɚɯ ɦɨɠɟɬ ɩɨɹɜɥɹɬɶɫɹ Q-ɜɟɬɜɶ, ɤɨɬɨɪɚɹ ɭɫɢɥɢɜɚɟɬɫɹ ɫ ɪɨɫɬɨɦ ɞɚɜɥɟɧɢɹ CO2 ɢ N2. 

Ɂɚɤɥɸɱɟɧɢɟ. Ɋɚɡɪɚɛɨɬɚɧ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ ɞɥɹ ɢɡɭɱɟɧɢɹ ɫɩɟɤɬɪɨɜ ɩɨɝɥɨɳɟɧɢɹ ɝɚɡɨɜɵɯ 

ɫɪɟɞ ɩɪɢ ɜɵɫɨɤɢɯ ɞɚɜɥɟɧɢɹɯ. Ʉɨɦɩɥɟɤɫ ɢɫɩɵɬɚɧ ɢ ɩɪɢɦɟɧɟɧ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢɧɞɭɰɢɪɨɜɚɧɧɨɝɨ 

ɞɚɜɥɟɧɢɟɦ ɩɨɝɥɨɳɟɧɢɹ ɢ ɤɨɧɬɭɪɨɜ ɫɩɟɤɬɪɚɥɶɧɵɯ ɥɢɧɢɣ ɩɨɝɥɨɳɟɧɢɹ, ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɢɧɬɟɝɪɚɥɶɧɵɯ 

ɢɧɬɟɧɫɢɜɧɨɫɬɟɣ ɤɨɥɟɛɚɬɟɥɶɧɨ-ɜɪɚɳɚɬɟɥɶɧɵɯ ɩɨɥɨɫ ɩɨɝɥɨɳɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɢɧɝɪɟɞɢɟɧɬɨɜ ɚɬɦɨɫɮɟɪ 

ɩɥɚɧɟɬ ɢ ɢɡɭɱɟɧɢɹ ɮɭɧɤɰɢɣ ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɩɪɨɩɭɫɤɚɧɢɹ ɜ ɫɬɪɭɤɬɭɪɧɨ-ɧɟɨɞɧɨɪɨɞɧɵɯ ɫɪɟɞɚɯ. 
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