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ɉɊɈȻɅȿɆɕ ȽȿɈɅɈȽɂɂ ɂ ɈɋȼɈȿɇɂə ɇȿȾɊ 

 

Ɋɢɫ. Ʉɨɪɪɟɥɹɰɢɹ ɦɟɠɞɭ ɢɡɦɟɧɟɧɢɟɦ ɭɪɨɜɧɹ Ʉɚɫɩɢɣɫɤɨɝɨ ɦɨɪɹ (Ц), ɱɢɫɟɥ ȼɨɥɶɮɚ (N) ɢ ɤɨɧɰɟɧɬɪɚɰɢɟɣ CO2 ɜ 
ɚɬɦɨɫɮɟɪɟ (ЩЩЦ) 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɵ ɦɨɠɟɦ ɫɤɚɡɚɬɶ, ɱɬɨ ɜ ɩɪɨɲɥɨɦ ɩɨɜɵɲɟɧɢɟ ɭɪɨɜɧɹ Ʉɚɫɩɢɣɫɤɨɝɨ ɦɨɪɹ ɛɨɥɶɲɟ 
ɫɜɹɡɚɧɚ ɫ ɝɥɨɛɚɥɶɧɵɦ ɩɨɬɟɩɥɟɧɢɟɦ, ɜɵɜɟɞɟɧɧɨɣ ɢɡ ɭɜɟɥɢɱɟɧɢɹ ɜɵɛɪɨɫɨɜ ɩɚɪɧɢɤɨɜɵɯ ɝɚɡɨɜ ɜ ɚɬɦɨɫɮɟɪɟ, 
ɨɫɨɛɟɧɧɨ ɋɈ2. Ʉɪɨɦɟ ɬɨɝɨ, ɧɟɩɪɟɪɵɜɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɋɈ2 ɜ ɚɬɦɨɫɮɟɪɟ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɪɟɡɤɨɦɭ ɭɜɟɥɢɱɟɧɢɸ 
ɭɪɨɜɧɹ Ʉɚɫɩɢɣɫɤɨɝɨ ɦɨɪɹ ɜ ɩɪɟɞɫɬɨɹɳɢɯ ɝɨɞɵ. 
 

Ʌɢɬɟɪɚɬɭɪɚ  
 

1. Ɋɨɞɢɨɧɨɜ Ɇ.Ⱥ. ɗɬɧɨɝɪɚɮɢɱɟɫɤɢɣ ɫɬɚɬɭɫ ɫɭɳɟɫɬɜ, ɜɟɳɟɣ ɢ ɹɜɥɟɧɢɣ ɜ ɤɭɥɶɬɭɪɚɯ ȼɨɫɬɨɤɚ. ȼɵɩ. 1. ɋɨɛɚɤɚ // 
Ʉɭɧɫɬɤɚɦɟɪɚ. ɗɬɧɨɝɪɚɮɢɱɟɫɤɢɟ ɬɟɬɪɚɞɢ. – ɋɉɛ.,1994. – ʋ 5–6. – ɋ. 174–261. 

2. ɋɚɞɵɤɨɜ Ⱦ. ɒ.. Ʉɭɧɚɟɜ Ɇ.ɋ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɦɟɯɚɧɟɡɦɚ ɢɡɦɟɧɟɧɢɹ ɭɪɨɜɧɹ Ʉɚɫɩɢɣɫɤɨɝɨ ɦɨɪɹ ɧɚ ɨɫɧɨɜɟ 
ɚɧɚɥɢɡɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɪɢɪɨɞɧɵɯ ɫɢɥ. – Ⱥɥɦɚɬɵ: Ɋɵɥɵɦ, 2000. – 116 ɫ. 

3. ɒɤɨɥɶɧɢɤ ɂ. Ɇ., Ɇɟɥɟɲɤɨ ȼ. ɉ., Ʉɚɬɰɨɜ ȼ. Ɇ. ȼɨɡɦɨɠɧɵɟ ɢɡɦɟɧɟɧɢɹ ɤɥɢɦɚɬɚ ɧɚ ɟɜɪɨɩɟɣɫɤɨɣ ɬɟɪɪɢɬɨɪɢɢ 
Ɋɨɫɫɢɢ ɢ ɫɨɩɪɟɞɟɥɶɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ ɤ ɤɨɧɰɭ ɏɏI ɜɟɤɚ: ɪɚɫɱɟɬ ɫ ɪɟɝɢɨɧɚɥɶɧɨɣ ɦɨɞɟɥɶɸ ȽȽɈ // 
Ɇɟɬɟɨɪɨɥɨɝɢɹ ɢ ɝɢɞɪɨɥɨɝɢɹ. – Ɇ., 2006. – ʋ 3. – ɋ. 5-16. 

4. Arpe K., Leroy S.A.G. The Caspian Sea Level forced by the atmospheric circulation, as observed and modelled // 
Quaternary International. – 2007. – Vol. 173. – P. 144–152. 

5. Birkett C.M. The contribution of TOPEX/POSEIDON to the global monitoring of climatically sensitive lakes // 
Journal of Geophysical Research. – 1995. – Vol. 25. – P. 179–204.  

6. Clauer N., Chaudhuri S., Toulkeridis T., Blanc G. Fluctuations of Caspian Sea level: beyond climatic variations // 
Geology. – 2000. – Vol. 28. – P. 1015–1018. 

7. Kazanci N., Gulbabazadeh T., Leroy S.A.G., Ileri O. Sedimentary environmental characteristics of the Gilan-
Mazenderan plain, northern Iran: influence of long- and short-term Caspianwater-levelfluctuations on 
geomorphology // Joutnal of Marine Systems. – 2004. – Vol. 46. – P. 145–168. 

8. Kosarev A.N. Physico-geographical conditions of the Caspian Sea In: The Caspian Sea Environment // The 
Handbook of Environmental Chemistry. – Berlin: Springer-Verlag, 2005. – Vol. 5P. – P. 5-31. 

9. Meinshausen M., Meinshausen N., Hare W., Raper S.C., Frieler K., Knutti R., Allen M.R. Greenhouse-gas 
emission targets for limiting global warming to 2 deg C // Nature. – 2009. – Vol. 458. – P. 1158-1163.  

10. NASA’Ь MКЫЬСКХХ SЩКМО FХТРСЭ CОЧЭОЫ Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. Ɋɟɠɢɦ ɠɨɫɬɭɩɚ: 
http://www.solarscience.msfc.nasa.gov (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ: 26.01.2014) 

11. Token Conservative Blog [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.tokenconservative.com (ɞɚɬɚ 
ɨɛɪɚɳɟɧɢɹ: 24.01.2014) 

 
ɆȿɌɈȾɂɑȿɋɄɂȿ ɈɋɇɈȼɕ ɈɐȿɇɄɂ ɊȺɁɇɈɉɊɈɎɂɅɖɇɕɏ ȼɂȾɈȼ ɎɂɁɂɑȿɋɄɈȽɈ 

ȺɇɌɊɈɉɈȽȿɇɇɈȽɈ ȼɈɁȾȿɃɋɌȼɂə ɇȺ ɅȺɇȾɒȺɎɌɕ 

Ɍ.Ɇ. ɑɟɪɧɵɯ 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ ɞɨɰɟɧɬ ɇ.ɉ. ɋɨɛɨɥɟɜɚ 
ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. Ɍɨɦɫɤ, Ɋɨɫɫɢɹ  

ɑɟɥɨɜɟɤ ɫ ɞɚɜɧɢɯ ɜɪɟɦɟɧ ɢɫɩɨɥɶɡɭɟɬ ɥɚɧɞɲɚɮɬɵ ɞɥɹ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ, 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɬ.ɞ. Ʉɨɧɟɱɧɨ, ɞɨ ɨɩɪɟɞɟɥɟɧɧɵɯ ɩɪɟɞɟɥɨɜ ɨɧɢ ɨɛɥɚɞɚɸɬ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ, 
ɫɩɨɫɨɛɧɨɫɬɶɸ ɫɨɯɪɚɧɹɬɶ ɫɜɨɸ ɫɬɪɭɤɬɭɪɭ, ɧɨ ɜɨɡɞɟɣɫɬɜɢɟ ɱɟɥɨɜɟɤɚ ɱɪɟɡɦɟɪɧɨ, ɩɨɷɬɨɦɭ ɩɨɥɧɨɣ ɪɟɝɟɧɟɪɚɰɢɢ ɧɟ 
ɩɪɨɢɫɯɨɞɢɬ. ɋɭɳɟɫɬɜɭɟɬ ɛɨɥɶɲɚɹ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɚɧɬɪɨɩɨɝɟɧɧɨ ɢɡɦɟɧɟɧɧɵɦ ɥɚɧɞɲɚɮɬɨɦ ɢ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɨɣ, 
ɬɚɤɠɟ ɫɬɟɩɟɧɶ ɧɚɝɪɭɡɤɢ ɡɚɜɢɫɢɬ ɨɬ ɯɚɪɚɤɬɟɪɚ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɜɨɡɞɟɣɫɬɜɢɹ. 
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ɋȿɄɐɂə 11. ȽȿɈɗɄɈɅɈȽɂə, ɈɏɊȺɇȺ ɂ ɁȺɓɂɌȺ ɈɄɊɍɀȺɘɓȿɃ  
ɋɊȿȾɕ. ȽȿɈɂɇɎɈɊɆȺɐɂɈɇɇɕȿ ɋɂɋɌȿɆɕ ȼ ȽȿɈɗɄɈɅɈȽɂɂ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɸɬ ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɦɟɬɨɞɵ ɢ ɩɨɞɯɨɞɵ ɨɰɟɧɤɢ ɜɨɡɞɟɣɫɬɜɢɹ ɱɟɥɨɜɟɤɚ ɧɚ 
ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ. Ɉɞɧɨɣ ɢɡ ɦɟɬɨɞɢɤ, ɤɨɬɨɪɭɸ ɜɨɡɦɨɠɧɨ ɩɪɢɦɟɧɢɬɶ ɞɥɹ ɨɰɟɧɤɢ ɮɢɡɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɥɚɧɞɲɚɮɬɵ, – ɷɬɨ ɛɚɥɥɶɧɚɹ ɨɰɟɧɤɚ. 

ȼɥɢɹɧɢɸ ɱɟɥɨɜɟɤɚ ɩɨɞɜɟɪɠɟɧɚ ɜɫɹ ɝɟɨɝɪɚɮɢɱɟɫɤɚɹ ɨɛɨɥɨɱɤɚ, ɚ ɢɦɟɧɧɨ ɤɨɦɩɨɧɟɧɬɵ ɟɟ ɝɟɨɫɮɟɪ: 
ɥɢɬɨɫɮɟɪɵ, ɝɢɞɪɨɫɮɟɪɵ, ɚɬɦɨɫɮɟɪɵ ɢ ɛɢɨɫɮɟɪɵ. ɉɪɢ ɮɢɡɢɱɟɫɤɨɦ ɜɨɡɞɟɣɫɬɜɢɢ ɱɟɥɨɜɟɤɚ ɧɚ ɥɚɧɞɲɚɮɬɵ ɜ ɩɟɪɜɭɸ 
ɨɱɟɪɟɞɶ ɧɟɝɚɬɢɜɧɨɟ ɜɥɢɹɧɢɟ ɢɫɩɵɬɵɜɚɸɬ ɧɚ ɫɟɛɟ ɤɨɦɩɨɧɟɧɬɵ «ɬɜɟɪɞɨɣ» ɢ «ɠɢɜɨɣ» ɨɛɨɥɨɱɟɤ Ɂɟɦɥɢ. ȼ 
ɥɢɬɨɫɮɟɪɟ ɧɚɛɥɸɞɚɟɬɫɹ ɧɚɪɭɲɟɧɢɟ ɪɟɥɶɟɮɚ ɢ ɨɛɨɫɬɪɟɧɢɟ ɨɩɚɫɧɵɯ ɷɤɡɨɝɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ (ɨɩɨɥɡɧɟɣ, ɨɛɜɚɥɨɜ, 
ɷɪɨɡɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɞɪ.). ɏɚɪɚɤɬɟɪɧɵɟ ɱɟɪɬɵ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɛɢɨɫɮɟɪɭ – ɷɬɨ ɭɩɥɨɬɧɟɧɢɟ ɩɨɱɜɵ ɢ ɢɡɦɟɧɟɧɢɟ 
ɟɟ ɫɜɨɣɫɬɜ, ɭɦɟɧɶɲɟɧɢɟ ɩɪɨɟɤɬɢɜɧɨɝɨ ɩɨɤɪɵɬɢɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɫɧɢɠɟɧɢɟ ɜɢɞɨɜɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ ɮɥɨɪɵ ɢ 
ɭɧɢɱɬɨɠɟɧɢɟ ɨɬɞɟɥɶɧɵɯ ɟɟ ɜɢɞɨɜ, ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɧɚɞɡɟɦɧɨɣ 
ɮɢɬɨɦɚɫɫɵ. Ɏɢɡɢɱɟɫɤɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɝɢɞɪɨɫɮɟɪɭ – ɷɬɨ ɡɚɝɪɹɡɧɟɧɢɟ ɜɨɞɵ, ɩɵɥɶ, ɩɨɩɚɞɚɧɢɟ ɫɭɫɩɟɧɡɢɣ ɢɡ 
ɝɨɪɧɨɞɨɛɵɜɚɸɳɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. Ⱥ ɬɚɤɠɟ ɨɝɪɨɦɧɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ ɡɚɝɪɹɡɧɟɧɢɟ ɜɨɡɞɭɯɚ. 

ɋɭɳɟɫɬɜɭɟɬ ɬɚɤɨɟ ɩɨɧɹɬɢɟ, ɤɚɤ ɧɨɪɦɚ ɧɚɝɪɭɡɤɢ. ɗɬɨ ɞɨɩɭɫɬɢɦɨɟ ɜɨɡɞɟɣɫɬɜɢɟ, ɧɟ ɩɪɢɜɨɞɹɳɟɟ ɤ 
ɧɚɪɭɲɟɧɢɸ ɫɜɨɣɫɬɜ ɢ ɮɭɧɤɰɢɣ ɥɚɧɞɲɚɮɬɚ, ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ ɤɨɬɨɪɨɣ ɥɚɧɞɲɚɮɬ ɪɚɡɪɭɲɚɟɬɫɹ. 

ɉɪɟɞɥɚɝɚɟɦɚɹ ɦɟɬɨɞɢɤɚ ɨɰɟɧɢɜɚɧɢɹ ɮɢɡɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɱɟɥɨɜɟɤɚ ɧɚ ɥɚɧɞɲɚɮɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɩɪɢɫɜɨɟɧɢɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɛɚɥɥɨɜ ɨɬɞɟɥɶɧɵɦ ɭɱɚɫɬɤɚɦ ɚɧɬɪɨɩɨɝɟɧɧɨ ɢɡɦɟɧɟɧɧɵɯ ɥɚɧɞɲɚɮɬɨɜ, ɤ ɤɨɬɨɪɵɦ 
ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɬɟɪɪɢɬɨɪɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɬɨɩɥɢɜɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɩɪɟɞɩɪɢɹɬɢɣ ɪɚɡɥɢɱɧɨɝɨ ɩɪɨɮɢɥɹ, 
ɪɟɤɪɟɚɰɢɨɧɧɵɟ ɬɟɪɪɢɬɨɪɢɢ. 

Ɉɰɟɧɤɭ ɜɨɡɞɟɣɫɬɜɢɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɨɜɨɞɢɬɶ ɩɨ ɫɥɟɞɭɸɳɢɦ ɤɪɢɬɟɪɢɹɦ. 
ɇɚɪɭɲɟɧɢɟ ɪɟɥɶɟɮɚ ɢɡɭɱɚɟɬɫɹ ɜɢɡɭɚɥɶɧɨ. Ȼɚɥɥ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɟɩɟɧɢ ɧɚɪɭɲɟɧɢɹ 

ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɪɟɥɶɟɮɚμ <10% ɬɟɪɪɢɬɨɪɢɢ – 0 ɛɚɥɥɨɜ, 10-20% – 1 ɛɚɥɥ, β0-50% – β ɛɚɥɥɚ, η0-70% – γ ɛɚɥɥɚ, >70% 
– 4 ɛɚɥɥɚ.  

ɉɥɨɳɚɞɢ ɨɩɚɫɧɵɯ ɷɤɡɨɝɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɨɰɟɧɢɜɚɸɬɫɹ ɬɚɤɠɟ ɜɢɡɭɚɥɶɧɨ ɩɨ ɚɧɚɥɨɝɢɢ ɫ ɧɚɪɭɲɟɧɢɟɦ 
ɪɟɥɶɟɮɚ. 

ɍɩɥɨɬɧɟɧɢɟ ɩɨɱɜ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɞɟɝɪɚɞɚɰɢɢ ɩɨɱɜ, ɦɨɠɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɫ ɩɨɦɨɳɶɸ 
ɩɥɨɬɧɨɦɟɪɚ ɢɥɢ ɩɨ ɫɤɨɪɨɫɬɢ ɜɩɢɬɵɜɚɧɢɹ ɜɨɞɵ. Ȼɚɥɥɵ ɩɪɢɫɜɚɢɜɚɸɬɫɹμ ɪɚɫɫɵɩɱɚɬɨɟ ɫɥɨɠɟɧɢɟ ɩɨɱɜɵ – 0 ɛɚɥɥɨɜ, 
ɪɵɯɥɨɟ – 1 ɛɚɥɥ, ɭɩɥɨɬɧɟɧɧɨɟ – β ɛɚɥɥɚ, ɩɥɨɬɧɨɟ – γ ɛɚɥɥɚ, ɨɱɟɧɶ ɩɥɨɬɧɨɟ (ɫɥɢɬɨɟ) – 4 ɛɚɥɥɚ. 

ɉɪɨɟɤɬɢɜɧɨɟ ɩɨɤɪɵɬɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɥɹ ɬɪɚɜɹɧɢɫɬɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɝɥɚɡɨɦɟɪɧɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɫɟɬɨɱɤɢ Ɋɚɦɟɧɫɤɨɝɨ, ɞɥɹ ɥɟɫɧɵɯ ɷɤɨɫɢɫɬɟɦ ɜɢɡɭɚɥɶɧɨ ɨɩɪɟɞɟɥɹɸɬ ɫɨɦɤɧɭɬɨɫɬɶ ɤɪɨɧ. Ȼɚɥɥ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɟɩɟɧɢ ɩɨɤɪɵɬɢɹ ɩɨɱɜɵ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶɸμ >80% – 0 ɛɚɥɥɨɜ, θ0-80%– 1 ɛɚɥɥ, 40-60% – β ɛɚɥɥɚ, 
20-40% – γ ɛɚɥɥɚ, <20% – 4 ɛɚɥɥɚ [3]. 

Ɏɢɡɢɨɥɨɝɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜɢɡɭɚɥɶɧɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɩɟɰɢɚɥɶɧɨɣ 
ɲɤɚɥɵ [2]. ȼɵɞɟɥɟɧɢɟ ɛɚɥɥɨɜμ ɪɚɫɬɟɧɢɹ ɜ ɢɫɯɨɞɧɨɦ ɫɨɫɬɨɹɧɢɢ – 0 ɛɚɥɥɨɜν ɪɚɫɬɟɧɢɹ ɫɥɟɝɤɚ ɩɪɢɦɹɬɵ, 
ɩɨɜɪɟɠɞɟɧɢɟ ɥɢɫɬɶɟɜ ɢ ɫɬɟɛɥɟɣ ɧɟ ɛɨɥɟɟ 10% – 1 ɛɚɥɥν ɪɚɫɬɟɧɢɹ ɩɪɢɦɹɬɵ ɤ ɡɟɦɥɟ, ɩɨɜɪɟɠɞɟɧɢɟ ɥɢɫɬɶɟɜ ɢ 
ɫɬɟɛɥɟɣ ɞɨ 40% – β ɛɚɥɥɚν ɪɚɫɬɟɧɢɹ ɫ ɩɨɜɪɟɠɞɟɧɢɟɦ ɜɟɝɟɬɚɬɢɜɧɵɯ ɨɪɝɚɧɨɜ ɛɨɥɟɟ 40% – γ ɛɚɥɥɚν ɪɚɫɬɟɧɢɹ 
ɫɥɨɦɚɧɵ ɭ ɨɫɧɨɜɚɧɢɹ, ɢɥɢ ɫ ɩɨɝɢɛɲɟɣ ɤɨɪɧɟɜɨɣ ɫɢɫɬɟɦɨɣ – 4 ɛɚɥɥɚ. 

ȼɢɞɨɜɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɮɥɨɪɵ ɨɰɟɧɢɜɚɟɬɫɹ ɜɢɡɭɚɥɶɧɨ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɷɬɚɥɨɧɧɵɦ ɭɱɚɫɬɤɨɦ ɚɧɚɥɨɝɢɱɧɨɝɨ 
ɥɚɧɞɲɚɮɬɚ, ɧɟɡɚɬɪɨɧɭɬɨɝɨ ɚɧɬɪɨɩɨɝɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɶɸ. Ȼɚɥɥɵμ ɜɢɞɨɜɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɫɧɢɠɟɧɨ ɧɚ 10% – 0 
ɛɚɥɥɨɜ, ɧɚ 10-20% – 1 ɛɚɥɥ, ɧɚ β0-50% – β ɛɚɥɥɚ, ɧɚ η0-70% – γ ɛɚɥɥɚ, >70% – 4 ɛɚɥɥɚ. 

Ɉɰɟɧɢɜɚɧɢɟ ɮɢɡɢɱɟɫɤɨɝɨ ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɤɨɦɩɨɧɟɧɬɵ ɥɢɬɨɫɮɟɪɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ, ɢɫɩɵɬɵɜɚɸɳɟɣ ɧɚ ɫɟɛɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ, ɩɨɷɬɨɦɭ ɪɚɡɦɟɪɵ 
ɤɥɸɱɟɜɵɯ ɭɱɚɫɬɤɨɜ ɦɨɝɭɬ ɜɚɪɶɢɪɨɜɚɬɶ ɜ ɪɚɡɥɢɱɧɵɯ ɩɪɟɞɟɥɚɯ. 

ɂɡɭɱɟɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɱɟɥɨɜɟɤɚ ɧɚ ɤɨɦɩɨɧɟɧɬɵ ɮɥɨɪɵ ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɨɫɧɨɜɟ ɤɥɸɱɟɜɵɯ ɭɱɚɫɬɤɨɜ, 
ɪɚɡɦɟɪɵ ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɳɟɩɪɢɧɹɬɨɣ ɦɟɬɨɞɢɤɨɣ ɝɟɨɛɨɬɚɧɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣμ 
10×10ɦ ɞɥɹ ɥɭɝɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɢ β0×β0ɦ ɞɥɹ ɥɟɫɧɨɝɨ ɬɢɩɚ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ [1]. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɢɹ ɨɰɟɧɤɢ ɮɢɡɢɱɟɫɤɨɝɨ ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɦɢɧɢɦɚɥɶɧɵɣ ɛɚɥɥ 
ɩɨɥɭɱɚɸɬ ɬɟɪɪɢɬɨɪɢɢ, ɢɫɩɵɬɵɜɚɸɳɢɟ ɧɚ ɫɟɛɟ ɧɚɢɦɟɧɶɲɢɣ ɩɪɟɫɫɢɧɝ, ɬ.ɟ. ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɢɡɦɟɧɟɧɧɵɟ 
ɥɚɧɞɲɚɮɬɵ, ɫɨɯɪɚɧɢɜɲɢɟ ɫɜɨɸ ɫɬɪɭɤɬɭɪɭ, ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ, ɩɪɢɪɨɞɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɜɨɫɫɬɚɧɚɜɥɢɜɚɬɶɫɹ. 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɛɚɥɥ ɛɭɞɟɬ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɥɚɧɞɲɚɮɬɚɦ, ɪɚɞɢɤɚɥɶɧɨ ɢɡɦɟɧɟɧɧɵɦ ɱɟɥɨɜɟɤɨɦ, ɬ.ɟ. ɭɬɪɚɬɢɜɲɢɦ 
ɫɜɨɸ ɫɬɪɭɤɬɭɪɭ, ɟɫɬɟɫɬɜɟɧɧɨɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ. 

ɍɱɢɬɵɜɚɹ ɫɬɟɩɟɧɶ ɮɢɡɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɥɚɧɞɲɚɮɬɵ, ɢɯ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɚɧɬɪɨɩɨɝɟɧɧɵɦ 
ɧɚɝɪɭɡɤɚɦ, ɜɨɡɦɨɠɧɨ ɫɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɤɚɤ ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɨɜɟɞɟɬ ɫɟɛɹ ɝɟɨɫɢɫɬɟɦɚ, ɤɚɤ ɢɡɦɟɧɹɬɫɹ ɟɟ ɤɨɦɩɨɧɟɧɬɵ, 
ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɟɤɨɦɟɧɞɨɜɚɬɶ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɞɥɹ ɫɧɢɠɟɧɢɹ ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ ɩɪɟɫɫɢɧɝɚ. 
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