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ɋɢɛɢɪɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɧɚɭɤɢ ɢ ɬɟɯɧɨɥɨɝɢɣ 

ɢɦ. ɚɤɚɞɟɦɢɤɚ Ɇ.Ф. Ɋɟɲɟɬɧɟɜɚ, Ʉɪɚɫɧɨɹɪɫɤ, Ɋɨɫɫɢɹ  
 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɫɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɫɩɨɫɨɛɨɜ ɨɩɪɟɞɟɥɟɧɢɹ ɯɢɦɢɱɟɫɤɨɝɨ 
ɡɚɝɪɹɡɧɟɧɢɹ ɩɨɱɜɵ. ɋɚɦɵɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɢ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɩɨ ɩɪɚɜɭ ɫɱɢɬɚɟɬɫɹ ɦɟɬɨɞ 
ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɹ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɡɥɢɱɧɵɯ ɦɟɬɨɞɨɜ ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɹ  ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ 
ɞɨɫɬɚɬɨɱɧɨ ɬɨɱɧɵɟ ɪɟɡɭɥɶɬɚɬɵ.  
Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɩɨɱɜɟɧɧɵɣ ɩɨɤɪɨɜ ɧɚ ɨɛɴɟɤɬɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɚɤɟɬɧɨɣ 
ɬɟɯɧɢɤɢ. ɉɨɫɥɟ ɥɢɤɜɢɞɚɰɢɢ ɜɨɢɧɫɤɨɣ ɱɚɫɬɢ ɜ ȿɦɟɥɶɹɧɨɜɫɤɨɦ ɪɚɣɨɧɟ, Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ 
ɢɡ-ɡɚ ɩɨɩɚɞɚɧɢɹ ɜ ɩɨɱɜɭ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɤɨɦɩɨɧɟɧɬɨɜ ɪɚɤɟɬɧɨɝɨ ɬɨɩɥɢɜɚ (ɄɊɌ) 
ɫɥɨɠɢɥɚɫɶ ɧɟɛɥɚɝɨɩɪɢɹɬɧɚɹ ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɨɛɫɬɚɧɨɜɤɚ, ɱɬɨ ɧɚɲɥɨ ɫɜɨɺ ɨɬɪɚɠɟɧɢɟ ɜ 
ɫɨɯɪɚɧɟɧɢɢ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ ɮɢɬɨɬɨɤɫɢɱɧɨɫɬɢ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɬɟɪɪɢɬɨɪɢɹ ɜɨɢɧɫɤɨɣ 
ɱɚɫɬɢ ɹɜɥɹɟɬɫɹ ɛɟɫɯɨɡɧɨɣ, ɢɦɟɸɬɫɹ ɪɚɡɪɭɲɟɧɧɵɟ ɫɩɟɰɫɨɨɪɭɠɟɧɢɹ. ɇɚ ɩɨɱɜɟɧɧɨɦ ɩɨɤɪɨɜɟ 
ɢɦɟɸɬɫɹ ɜɢɞɢɦɵɟ ɦɚɫɥɹɧɢɫɬɵɟ ɩɹɬɧɚ, ɩɪɢɫɭɬɫɬɜɭɟɬ ɫɩɟɰɢɮɢɱɟɫɤɢɣ ɡɚɩɚɯ. ɉɨ ɩɨɤɚɡɚɧɢɹɦ 
ɜɨɣɫɤɨɜɨɝɨ ɩɪɢɛɨɪɚ ɯɢɦɢɱɟɫɤɨɣ ɪɚɡɜɟɞɤɢ (ȼɉɏɊ) ɫ ɢɧɞɢɤɚɬɨɪɧɵɦɢ ɬɪɭɛɤɚɦɢ ɂɌ-Ƚ1 ɢ 

ɂɌ-βɌ  ɭɫɬɚɧɨɜɥɟɧɨ ɧɚɥɢɱɢɟ ɜ ɩɨɱɜɟ ɄɊɌ  0,001 ɦɝ/ɥ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɭɪɨɜɧɸ «Ɉɩɚɫɧɨ». 
ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɦɨɧɢɬɨɪɢɧɝ ɯɢɦɢɱɟɫɤɢ ɡɚɝɪɹɡɧɟɧɧɨɣ ɩɨɱɜɵ, ɜɵɹɜɢɬɶ 
ɷɤɨɥɨɝɢɱɟɫɤɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɟ  ɡɨɧɵ, ɨɰɟɧɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɱɜɵ ɜ ɥɟɫɧɨɦ 
ɯɨɡɹɣɫɬɜɟ.  
Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ ɛɵɥɨ ɨɬɨɛɪɚɧɨ 10 ɩɪɨɛ ɢɡ ɪɚɡɥɢɱɧɵɯ ɭɱɚɫɬɤɨɜ, 
ɪɚɫɩɥɨɠɟɧɧɵɯ ɧɚ ɨɩɪɟɞɟɥɟɧɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɢ ɨɯɜɚɬɵɜɚɸɳɢɣ ɡɨɧɵ 
ɩɪɢɛɥɢɠɟɧɧɵɟ ɤ ɬɟɯɧɢɱɟɫɤɢɦ ɫɨɨɪɭɠɟɧɢɹɦ, ɚ ɬɚɤɠɟ ɞɜɟ ɤɨɧɬɪɨɥɶɧɵɟ ɩɪɨɛɵ ɧɚ ɭɞɚɥɟɧɢɢ 
ɬɪɟɯ ɢ ɩɹɬɢ ɤɢɥɨɦɟɬɪɨɜ ɨɬ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ. 
ɐɟɥɶɸ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɜɵɹɜɥɟɧɢɟ ɡɚɝɪɹɡɧɟɧɢɹ ɩɨɱɜɵ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɬɪɟɛɭɟɬɫɹ 
ɨɩɪɟɞɟɥɢɬɶ ɜɥɢɹɧɢɟ ɯɢɦɢɱɟɫɤɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɧɚ ɬɟɫɬ ɨɛɶɟɤɬɵ: ɫɨɫɧɚ ɨɛɵɤɧɨɜɟɧɧɚɹ  Pinus 

ЬвХЯОЬЭЫТЬ L. ɢ ɤɪɟɫɫ-ɫɚɥɚɬ LОЩТНТЮЦ ЬКЭТЯЮЦ L., ɩɪɨɜɟɫɬɢ ɫɬɚɬɢɫɬɢɱɟɫɤɭɸ ɨɛɪɚɛɨɬɤɭ 
ɩɨɥɭɱɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɞɥɹ ɦɢɧɢɦɢɡɚɰɢɢ ɩɥɨɳɚɞɢ ɩɨɞɥɟɠɚɳɟɣ 
ɪɟɤɭɥɶɬɢɜɚɰɢɢ.  
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɩɨɱɜɚ, ɯɢɦɢɱɟɫɤɨɟ ɡɚɝɪɹɡɧɟɧɢɟ, ɪɚɤɟɬɧɨɟ ɬɨɩɥɢɜɨ, ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɟ. 
 

ɉɨɫɬɭɩɢɥɚ ɜ ɪɟɞɚɤɰɢɸ: 10.0β.β018 

 

ȼȼȿȾȿɇɂȿ 
 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ ɩɪɢ ɫɥɢɜɟ ɢɡ ɪɚɤɟɬ ɢ ɫɩɟɰɢɚɥɶɧɵɯ ɟɦɤɨɫɬɟɣ 
ɄɊɌ ɩɪɨɢɫɯɨɞɢɬ ɯɢɦɢɱɟɫɤɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɩɨɱɜɵ Д1Ж. Ɋɚɤɟɬɧɨɟ ɬɨɩɥɢɜɨ ɨɱɟɧɶ ɩɨɞɜɢɠɧɨ 
ɜ ɥɚɧɞɲɚɮɬɚɯ, ɯɨɪɨɲɨ ɫɦɟɲɢɜɚɟɬɫɹ ɫ ɜɨɞɨɣ, ɱɬɨ ɬɚɤɠɟ ɩɪɟɞɨɩɪɟɞɟɥɹɟɬ ɜɨɡɧɢɤɧɨɜɟɧɢɟ 
ɨɬɞɟɥɶɧɵɯ ɬɟɯɧɨɝɟɧɧɵɯ ɚɧɨɦɚɥɢɣ. Ƚɢɞɪɚɡɢɧɨɜɵɟ ɝɨɪɸɱɢɟ ɩɪɢ ɩɨɩɚɞɚɧɢɢ ɜ ɩɨɱɜɭ 
ɪɚɡɥɚɝɚɸɬɫɹ ɢ ɨɤɢɫɥɹɸɬɫɹ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɜɨɞɵ, ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɢ ɦɨɥɟɤɭɥɹɪɧɨɝɨ 
ɚɡɨɬɚ, ɚ ɬɚɤɠɟ ɪɹɞɚ ɜɵɫɨɤɨɬɨɤɫɢɱɧɵɯ ɩɪɨɞɭɤɬɨɜ: ɞɢɦɟɬɢɥɚɦɢɧɚ, ɮɨɪɦɚɥɶɞɟɝɢɞɚ, 
ɫɢɧɢɥɶɧɨɣ ɤɢɫɥɨɬɵ ɢ ɞɪɭɝɢɯ ɨɩɚɫɧɵɯ ɜɟɳɟɫɬɜ ДβЖ. Ɍɚɤɢɟ ɝɨɪɸɱɢɟ ɩɪɨɱɧɨ ɫɜɹɡɵɜɚɸɬɫɹ 
ɫ ɨɪɝɚɧɨɦɢɧɟɪɚɥɶɧɵɦ ɤɨɦɩɥɟɤɫɨɦ ɩɨɱɜɵ ɢ ɦɨɝɭɬ ɞɥɢɬɟɥɶɧɨɟ ɜɪɟɦɹ (ɦɟɫɹɰɵ ɢ ɝɨɞɵ) 
ɫɨɯɪɚɧɹɬɶɫɹ, ɧɚɤɚɩɥɢɜɚɹɫɶ ɜ ɩɨɜɟɪɯɧɨɫɬɧɨɦ ɫɥɨɟ ɢ ɦɢɝɪɢɪɭɹ ɜ ɛɨɥɟɟ ɝɥɭɛɨɤɢɟ ɫɥɨɢ ДγЖ. 
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ɂɫɫɥɟɞɨɜɚɧɢɹ ɡɚɝɪɹɡɧɟɧɧɵɯ ɤɨɦɩɨɧɟɧɬɚɦɢ ɪɚɤɟɬɧɨɝɨ ɬɨɩɥɢɜɚ ɦɟɫɬ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɪɚɤɟɬɧɨɣ ɬɟɯɧɢɤɢ ɪɚɡɧɨɣ ɞɚɜɧɨɫɬɢ (ɨɬ 5 ɞɨ βγ ɥɟɬ) ɩɨɤɚɡɚɥɨ, ɱɬɨ ɭɦɟɧɶɲɟɧɢɟ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɝɢɞɪɚɡɢɧɨɜɵɦɢ ɝɨɪɸɱɢɦɢ ɞɨ ɭɪɨɜɧɹ 1-β ɉȾɄ ɩɪɨɢɫɯɨɞɢɬ ɛɨɥɟɟ ɱɟɦ ɡɚ 
β0 ɥɟɬ. Ʉɨɧɰɟɧɬɪɚɰɢɢ ɨɫɬɚɬɤɨɜ ɬɨɩɥɢɜɚ ɜ ɦɟɫɬɚɯ ɡɚɩɪɚɜɤɢ ɢ ɯɪɚɧɟɧɢɹ ɄɊɌ ɦɨɝɭɬ 
ɞɨɫɬɢɝɚɬɶ 1.β-γ.4 ɦɝ/ɤɝ. Ɇɚɤɫɢɦɚɥɶɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɨɬɦɟɱɚɸɬɫɹ ɜ ɜɟɪɯɧɢɯ ɝɨɪɢɡɨɧɬɚɯ 
ɩɨɱɜɵ, ɱɬɨ ɷɤɜɢɜɚɥɟɧɬɧɨ 10-γ0 ɉȾɄ Д4Ж. Ƚɢɞɪɚɡɢɧɨɜɵɟ ɝɨɪɸɱɢɟ ɢɦɟɸɬ ɜɵɪɚɠɟɧɧɭɸ 
ɳɟɥɨɱɧɭɸ ɪɟɚɤɰɢɸ (ɪɇ1β). ɉɪɢ ɢɯ ɩɪɨɥɢɜɟ ɧɚ ɪɚɫɬɢɬɟɥɶɧɵɣ ɩɨɤɪɨɜ ɩɪɨɢɫɯɨɞɹɬ 
ɳɟɥɨɱɧɵɟ ɨɠɨɝɢ. ɉɨɪɚɠɟɧɧɚɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ ɩɪɢɨɛɪɟɬɚɟɬ ɜɢɞ «ɜɚɪɟɧɨɣ» ɡɟɥɟɧɢ, 
ɜɵɫɵɯɚɹ, ɫɬɚɧɨɜɢɬɫɹ ɤɨɪɢɱɧɟɜɨɣ. ɉɪɨɧɢɤɚɹ ɜ ɬɤɚɧɢ ɪɚɫɬɟɧɢɣ, ɨɧɢ ɫɩɨɫɨɛɧɵ 
ɫɨɯɪɚɧɹɬɶɫɹ ɞɥɢɬɟɥɶɧɨɟ ɜɪɟɦɹ (ɛɨɥɟɟ 1 ɝɨɞɚ) ɢ ɜɚɪɶɢɪɨɜɚɬɶ ɜ ɩɪɟɞɟɥɚɯ ɤɨɧɰɟɧɬɪɚɰɢɣ 
0.1-5 ɦɝ/ɤɝ. ɇɟɫɢɦɦɟɬɪɢɱɧɵɣ ɞɢɦɟɬɢɥɝɢɞɪɚɡɢɧ (ɝɟɩɬɢɥ) – ɨɞɢɧ ɢɡ ɫɚɦɵɯ ɬɨɤɫɢɱɧɵɯ 
ɤɨɦɩɨɧɟɧɬɨɜ ɪɚɤɟɬɧɨɝɨ ɬɨɩɥɢɜɚ Д5Ж. 

ɉɪɨɛɥɟɦɚ ɝɟɩɬɢɥɚ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɩɪɢ ɨɛɟɫɩɟɱɟɧɢɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɟɪɪɢɬɨɪɢɣ ɥɢɤɜɢɞɢɪɨɜɚɧɧɵɯ ɜɨɢɧɫɤɢɯ ɱɚɫɬɟɣ Д6Ж. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ 
ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɨɛɥɚɫɬɢ 
ɜɨɡɞɟɣɫɬɜɢɹ ɨɛɴɟɤɬɨɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɚɤɟɬɧɨɣ ɬɟɯɧɢɤɢ ɧɚ ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ, ɤɨɬɨɪɵɟ 
ɦɨɝɥɢ ɛɵ ɞɚɬɶ ɨɛɴɟɤɬɢɜɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɦɚɫɲɬɚɛɚɯ ɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɷɬɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ.  

ɐɟɥɶɸ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɜɵɹɜɥɟɧɢɟ ɯɢɦɢɱɟɫɤɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɩɨɱɜɵ, ɨɰɟɧɤɚ 
ɜɥɢɹɧɢɹ ɄɊɌ ɧɚ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɨɛɴɟɤɬɵ. 
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Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɥɢɫɶ ɩɨɱɜɚ ɢ  ɪɚɫɬɢɬɟɥɶɧɵɣ ɩɨɤɪɨɜ ɫ ɛɵɜɲɟɝɨ ɦɟɫɬɚ 
ɞɢɫɥɨɤɚɰɢɢ ɜɨɢɧɫɤɨɣ ɱɚɫɬɢ  Ɋɚɤɟɬɧɵɯ ɜɨɣɫɤ ɜ ȿɦɟɥɶɹɧɨɜɫɤɨɦ ɪɚɣɨɧɟ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ 
ɤɪɚɹ. 

Ɍɟɪɪɢɬɨɪɢɹ ɨɛɴɟɤɬɚ ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɥɟɫɧɨɦ ɦɚɫɫɢɜɟ ɧɚ ɫɩɟɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɨɣ 
ɩɥɨɳɚɞɤɟ. ɉɨɫɥɟ ɥɢɤɜɢɞɚɰɢɢ ɜɨɢɧɫɤɨɣ ɱɚɫɬɢ ɨɫɬɚɥɢɫɶ ɛɟɫɯɨɡɧɵɦɢ ɫɬɪɨɢɬɟɥɶɧɵɟ 
ɫɨɨɪɭɠɟɧɢɹ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. ɉɪɢɦɵɤɚɸɳɚɹ ɩɥɨɳɚɞɶ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɫɥɟɞɭɸɳɢɦɢ ɬɢɩɚɦɢ ɩɨɱɜ: ɱɟɪɧɨɡɟɦ ɜɵɳɟɥɨɱɟɧɧɵɣ – 17,7%, ɱɟɪɧɨɡɟɦ ɨɛɵɤɧɨɜɟɧɧɵɣ 
– 16,1%, ɫɟɪɵɟ ɥɟɫɧɵɟ – 1β,8%, ɥɭɝɨɜɨ-ɱɟɪɧɨɡɟɦɧɵɟ – 10,8%, ɩɨɣɦɟɧɧɵɟ – 6,3%, 

ɛɨɥɨɬɧɵɟ – β,γ%, ɧɟɨɛɫɥɟɞɨɜɚɧɧɵɟ –34%. ɋ ɫɟɜɟɪɚ ɤ ɢɡɭɱɚɟɦɨɣ ɬɟɪɪɢɬɨɪɢɢ ɩɪɢɥɟɝɚɟɬ 
ɥɟɫɨɩɨɥɨɫɚ, ɫ ɡɚɩɚɞɧɨɣ ɩɪɨɬɟɤɚɟɬ ɪɟɤɚ Ʉɚɱɚ. ȼ ɸɠɧɨɣ ɢ ɜɨɫɬɨɱɧɨɣ ɱɚɫɬɢ ɢɡɭɱɚɟɦɨɣ 
ɬɟɪɪɢɬɨɪɢɢ ɪɚɫɩɨɥɨɠɟɧɵ ɠɟɥɟɡɧɨɞɨɪɨɠɧɚɹ ɜɟɬɤɚ ɢ ɚɫɮɚɥɶɬɢɪɨɜɚɧɧɚɹ ɞɨɪɨɝɚ. 

Ɉɫɧɨɜɧɨɣ ɞɪɟɜɟɫɧɨɣ ɮɨɪɦɨɣ ɫɨɩɪɢɤɚɫɚɸɳɟɣɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫ ɨɛɴɟɤɬɨɦ ɹɜɥɹɟɬɫɹ 
ɫɨɫɧɚ ɨɛɵɤɧɨɜɟɧɧɚɹ (PТЧЮЬ ЬТХЯОЬЭЫТЬ), ɪɚɫɬɢɬɟɥɶɧɵɣ ɩɨɤɪɨɜ ɪɚɡɧɨɬɪɚɜɧɨ-ɡɥɚɤɨɜɵɣ. 

Ɉɬɛɨɪ ɩɪɨɛ ɩɪɨɜɨɞɢɥɫɹ ɜ ɬɟɱɟɧɢɟ ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ β017 ɝɨɞɚ. ɉɪɨɛɵ 
ɨɬɛɢɪɚɥɢɫɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 17.4.4.0β-84 [7],  ɧɚ ɢɫɫɥɟɞɭɟɦɨɦ ɨɛɴɟɤɬɟ ɛɵɥɨ 
ɜɵɛɪɚɧɨ 10 ɩɪɨɛɧɵɯ ɩɥɨɳɚɞɨɤ ɪɚɡɦɟɪɨɦ 20ɯ20 ɦɟɬɪɨɜ. ɉɥɨɳɚɞɤɢ № 1, β,  
ɪɚɫɩɨɥɚɝɚɥɢɫɶ ɜɛɥɢɡɢ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ ɯɪɚɧɟɧɢɹ ɄɊɌ. ɉɥɨɳɚɞɤɢ № 3, 4  ɪɚɫɩɨɥɚɝɚɥɢɫɶ 
ɜɛɥɢɡɢ ɪɚɤɟɬɧɨɣ  ɲɚɯɬɵ, ɝɞɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɪɨɜɨɞɢɥɚɫɶ ɪɚɛɨɬɵ ɩɨ ɡɚɩɪɚɜɤɟ ɪɚɤɟɬ. 
ɉɥɨɳɚɞɤɢ  5-10 ɪɚɫɩɨɥɚɝɚɥɢɫɶ ɜɛɥɢɡɢ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ ɯɪɚɧɟɧɢɹ ɢ ɧɟɣɬɪɚɥɢɡɚɰɢɢ 
ɚɝɪɟɝɚɬɨɜ ɡɚɩɪɚɜɨɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ʉɨɧɬɪɨɥɶɧɵɟ ɩɥɨɳɚɞɤɢ 1-β ɪɚɫɩɨɥɚɝɚɥɢɫɶ ɧɚ 
ɭɞɚɥɟɧɢɢ γ ɤɦ ɧɚ ɜɨɫɬɨɤ ɢ 5 ɤɦ ɧɚ ɡɚɩɚɞ ɨɬ ɨɛɴɟɤɬɚ. Ɍɨɱɟɱɧɵɟ ɩɪɨɛɵ ɩɨɱɜɵ ɨɬɛɢɪɚɥɢ 
ɧɚ ɩɪɨɛɧɵɯ ɩɥɨɳɚɞɤɚɯ ɩɨɫɥɨɣɧɨ ɫ ɝɥɭɛɢɧɵ 0-5 ɢ 5-β0 ɫɦ ɦɟɬɨɞɨɦ ɤɨɧɜɟɪɬɚ. 
Ɉɛɴɟɞɢɧɟɧɧɭɸ ɩɨɱɜɟɧɧɭɸ ɩɪɨɛɭ ɫɨɫɬɚɜɥɹɥɢ ɩɭɬɟɦ ɫɦɟɲɢɜɚɧɢɹ 5 ɬɨɱɟɱɧɵɯ ɩɪɨɛ, 
ɨɬɨɛɪɚɧɧɵɯ ɧɚ ɨɞɧɨɣ ɩɪɨɛɧɨɣ ɩɥɨɳɚɞɤɟ.  

ɋɪɟɞɢ ɜɵɫɲɢɯ ɪɚɫɬɟɧɢɣ ɧɚɢɛɨɥɟɟ ɱɭɜɫɬɜɢɬɟɥɶɧɵ ɤ ɡɚɝɪɹɡɧɟɧɢɸ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ ɯɜɨɣɧɵɟ ɪɚɫɬɟɧɢɹ. ȼ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɩɨ ɛɢɨɢɧɞɢɤɚɰɢɢ ɱɚɳɟ ɜɫɟɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɫɨɫɧɚ ɨɛɵɤɧɨɜɟɧɧɚɹ, ɤɚɤ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɟ ɯɜɨɣɧɨɟ ɞɟɪɟɜɨ Д8Ж. Ɂɚɝɪɹɡɧɹɸɳɢɟ 
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ɜɟɳɟɫɬɜɚ ɧɚɤɚɩɥɢɜɚɸɬɫɹ ɜ ɟɟ ɯɜɨɟ, ɤɨɪɟ ɢ ɞɪɟɜɟɫɢɧɟ. Ɉɧɢ ɨɤɚɡɵɜɚɸɬ ɜɥɢɹɧɢɟ ɧɚ ɪɨɫɬ, 
ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɶ ɢ ɨɛɳɭɸ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɠɢɡɧɢ ɞɟɪɟɜɶɟɜ. Ɉɫɨɛɟɧɧɨ ɡɚɦɟɬɧɨ ɷɬɨ 
ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɯɜɨɟ. ȼ ɡɚɝɪɹɡɧɟɧɧɵɯ ɪɚɣɨɧɚɯ ɯɜɨɢɧɤɢ ɡɚɤɪɭɱɢɜɚɸɬɫɹ ɧɚ ɤɨɧɰɚɯ ɢɥɢ 
ɫɩɢɪɚɥɶɧɨ ɩɨ ɜɫɟɣ ɞɥɢɧɟ, ɩɨɤɪɵɜɚɸɬɫɹ ɩɹɬɧɚɦɢ, ɫɨɯɧɭɬ ɪɚɧɶɲɟ ɜɪɟɦɟɧɢ ɢ ɨɬɩɚɞɚɸɬ 
[9]. 

ȼ ɭɫɥɨɜɢɹɯ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɭɯɭɞɲɟɧɢɟ ɫɨɫɬɨɹɧɢɹ ɞɟɪɟɜɶɟɜ ɫɨɫɧɵ 
ɨɛɵɤɧɨɜɟɧɧɨɣ ɫɨɩɪɨɜɨɠɞɚɥɨɫɶ ɜɨɡɪɚɫɬɚɧɢɟɦ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɡɚɩɚɫɧɵɯ ɢ 
ɫɬɪɭɤɬɭɪɧɵɯ ɮɨɪɦ ɭɝɥɟɜɨɞɨɜ, ɭɜɟɥɢɱɟɧɢɟɦ ɫɨɨɬɧɨɲɟɧɢɹ ɛɟɥɤɨɜɵɣ - ɧɟɛɟɥɤɨɜɵɣ ɚɡɨɬ, 
ɜ ɩɨɥɶɡɭ ɩɨɫɥɟɞɧɟɝɨ. ɋ ɭɯɭɞɲɟɧɢɟɦ ɠɢɡɧɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜ ɯɜɨɟ ɫɨɫɧɵ ɧɚɛɥɸɞɚɟɬɫɹ 
ɫɧɢɠɟɧɢɟ ɱɢɫɥɚ ɦɚɤɪɨɷɪɝɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ, ɫɚɯɚɪɨɮɨɫɮɚɬɨɜ, ɡɟɥɟɧɵɯ ɩɢɝɦɟɧɬɨɜ ɢ 
ɭɜɟɥɢɱɟɧɢɟ ɧɟɨɪɝɚɧɢɱɟɫɤɨɝɨ ɮɨɫɮɨɪɚ, ɤɪɚɯɦɚɥɚ ɢ ɝɥɸɤɨɡɵ Д10-11Ж. ɉɪɢ ɨɛɳɟɦ 
ɫɧɢɠɟɧɢɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɠɢɡɧɢ ɯɜɨɢ, ɧɚɪɭɲɟɧɢɹ ɜ ɧɟɣ, ɫɨɞɟɪɠɚɧɢɟ ɢ 
ɫɨɨɬɧɨɲɟɧɢɟ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɦɢɧɟɪɚɥɶɧɨɝɨ ɩɢɬɚɧɢɹ, ɢɡɦɟɧɟɧɢɹ ɜ ɫɨɞɟɪɠɚɧɢɢ 
ɩɢɝɦɟɧɬɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜɢɞɨɜɨɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɶɸ. ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɫɬɟɩɟɧɢ 
ɡɚɝɪɹɡɧɟɧɢɹ ɜ ɯɥɨɪɨɩɥɚɫɬɚɯ ɯɜɨɢ ɫɨɫɧɵ PТЧЮЬ ЬвХЯОЬЭЫТЬ L., ɩɪɨɢɫɯɨɞɢɬ ɫɧɢɠɟɧɢɟ 
ɨɛɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɯɥɨɪɨɮɢɥɥɨɜ ɢ ɤɚɪɨɬɢɧɨɢɞɨɜ  Д1βЖ. ɂɡɦɟɧɟɧɢɟ ɨɤɪɚɫɤɢ ɥɢɫɬɶɟɜ ɢɥɢ 
ɯɜɨɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɧɟɫɩɟɰɢɮɢɱɟɫɤɭɸ ɪɟɚɤɰɢɸ ɧɚ 
ɪɚɡɥɢɱɧɵɟ ɫɬɪɟɫɫɨɪɵ [13]. 

ɇɚ ɤɚɠɞɨɣ ɩɪɨɛɧɨɣ ɩɥɨɳɚɞɤɟ ɨɛɫɥɟɞɨɜɚɥɢ ɩɨ 10 ɞɟɪɟɜɶɟɜ. ɋɪɟɞɧɢɣ ɜɨɡɪɚɫɬ 
ɞɟɪɟɜɶɟɜ 5 ɥɟɬ, ɜɵɫɨɬɚ γ-5 ɦɟɬɪɨɜ, ɞɢɚɦɟɬɪ ɫɬɜɨɥɚ 5-8 ɫɦ. ɋɧɚɱɚɥɚ ɜɧɢɦɚɬɟɥɶɧɨ 
ɨɫɦɨɬɪɟɥɢ ɜɫɟ ɯɜɨɢɧɤɢ ɩɨɛɟɝɚ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ ɢ ɨɩɪɟɞɟɥɢɥɢ ɤɥɚɫɫ ɭɫɵɯɚɧɢɹ ɩɨ 
ɫɥɟɞɭɸɳɢɦ ɤɪɢɬɟɪɢɹɦ: Ʉɥɚɫɫ 1 – ɇɟɬ ɫɭɯɢɯ ɭɱɚɫɬɤɨɜ. Ʉɥɚɫɫ β – Ʉɨɧɱɢɤ ɯɜɨɢɧɤɢ ɧɚ β-5 

ɦɦ ɭɫɨɯ ɢ ɩɨɠɟɥɬɟɥ (ɲɢɩɢɤ ɧɚ ɤɨɧɰɟ ɯɜɨɢɧɤɢ ɜɫɟɝɞɚ ɫɜɟɬɥɵɣ ɢ ɟɝɨ ɨɤɪɚɫɤɚ ɧɟ 
ɜɤɥɸɱɚɟɬɫɹ ɜ ɨɰɟɧɤɭ). Ʉɥɚɫɫ γ – ɏɜɨɢɧɤɚ ɭɫɨɯɥɚ ɞɨ 1/γ. Ʉɥɚɫɫ 4 – ȼɫɹ ɯɜɨɢɧɤɚ 
ɩɨɠɟɥɬɟɥɚ, ɛɨɥɟɟ ɩɨɥɨɜɢɧɵ ɞɥɢɧɵ ɫɭɯɚɹ. 

Ɏɢɬɨɬɨɤɫɢɱɧɨɫɬɶ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɹɥɢ ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɟɦ ɩɨ ɫɧɢɠɟɧɢɸ ɷɧɟɪɝɢɢ 
ɩɪɨɪɚɫɬɚɧɢɹ ɢ ɜɫɯɨɠɟɫɬɢ ɤɪɟɫɫ-ɫɚɥɚɬɚ (LОЩТНТЮЦ ЬКЭТЯЮЦ L) ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɤɨɧɬɪɨɥɟɦ. ȼ 

ɤɚɠɞɵɣ ɨɛɪɚɡɟɰ ɩɨɱɜɵ ɛɵɥɢ ɩɨɫɟɹɧɵ ɩɨ β00 ɫɟɦɹɧ. ɗɧɟɪɝɢɸ ɩɪɨɪɚɫɬɚɧɢɹ ɢ ɜɫɯɨɠɟɫɬɶ 
ɨɩɪɟɞɟɥɹɥɢ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 1β0γ8-84 Д14Ж. ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɨɰɟɧɤɢ 
(PТЧЮЬ ЬТХЯОЬЭЫТЬ) ɜɵɛɪɚɧɵ ɦɨɪ- ɮɨɦɟɬɪɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɝɨɞɢɱɧɨɝɨ ɥɢɧɟɣɧɨɝɨ 
ɩɪɢɪɨɫɬɚ: ɞɥɢɧɚ ɝɨɞɢɱɧɨɝɨ ɩɪɢɪɨɫɬɚ, ɤɨɥɢɱɟɫɬɜɨ ɯɜɨɢ ɨɫɟɜɨɝɨ ɩɨɛɟɝɚ, ɞɥɢɧɚ ɯɜɨɢ, 
ɞɢɚɦɟɬɪ ɨɫɟɜɨɝɨ ɩɨɛɟɝɚ [15].  

Ɇɚɬɟɦɚɬɢɱɟɫɤɭɸ ɨɛɪɚɛɨɬɤɭ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɨɜɨɞɢɥɢ ɫɬɚɧɞɚɪɬɧɵɦɢ ɦɟɬɨɞɚɦɢ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɚɤɟɬɚ ɚɧɚɥɢɡɚ MS EбМОХ ɢ SЭКЭSШПЭ STATISTICA 6.0 [16]. 

 
ɊȿɁɍɅɖɌȺɌɕ ɂɋɋɅȿȾɈȼȺɇɂə 

 

Ȼɢɨɬɟɫɬɢɪɨɜɚɧɢɟ ɩɨɱɜɟɧɧɵɯ ɨɛɪɚɡɰɨɜ ɩɨɤɚɡɚɥɨ ɟɝɨ ɜɵɫɨɤɭɸ ɮɢɬɨɬɨɤɫɢɱɧɨɫɬɶ. 
ȼɨ ɜɫɟɯ ɨɛɪɚɡɰɚɯ ɨɬɦɟɱɟɧɨ ɫɧɢɠɟɧɢɟ ɜɫɯɨɠɟɫɬɢ ɬɟɫɬ-ɤɭɥɶɬɭɪɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɧɬɪɨɥɹ. 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɚɧɬɪɨɩɨɝɟɧɧɚɹ ɧɚɝɪɭɡɤɚ  ɨɬɦɟɱɟɧɚ  ɧɚ ɩɪɨɛɧɵɯ ɩɥɨɳɚɞɤɚɯ 1 ɢ β, ɝɞɟ 
ɩɪɟɞɩɨɥɨɠɢɬɟɥɶɧɨ ɢɦɟɥɢɫɶ ɚɜɚɪɢɣɧɵɟ ɩɪɨɥɢɜɵ ɜ ɯɨɞɟ ɪɚɛɨɬ ɫ ɄɊɌ (ɬɚɛɥ. 1). 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ ɤɚɱɟɫɬɜɟ ɩɨɤɚɡɚɬɟɥɹ ɮɢɬɨɬɨɤɫɢɱɧɨɫɬɢ ɷɧɟɪɝɢɢ ɩɪɨɪɚɫɬɚɧɢɹ 
ɬɟɫɬ-ɤɭɥɶɬɭɪɵ ɮɢɬɨɬɨɤɫɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɛɵɥ ɦɟɧɟɟ ɜɵɪɚɠɟɧ (ɬɚɛɥ. 2). 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ (PТЧЮЬЬТХЯОЬЭЫТЬ) ɜ ɤɨɧɰɟ 
ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ β017 ɝɨɞɚ ɩɨɤɚɡɚɥɢ ɫɭɳɟɫɬɜɟɧɧɵɟ ɨɬɥɢɱɢɹ ɨɬ ɤɨɧɬɪɨɥɶɧɵɯ 
ɩɥɨɳɚɞɨɤ (ɬɚɛɥ. γ).  ɉɨɜɪɟɠɞɟɧɢɟ ɧɟɤɪɨɡɨɦ ɢ ɯɥɨɪɨɡɨɦ ɯɜɨɢ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ 
ɧɚɛɥɸɞɚɥɢɫɶ ɧɚ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ ɨɛɴɟɤɬɚ (ɬɚɛɥ. 4). ȼɨɡɦɨɠɧɨ, ɷɬɨ ɫɜɹɡɚɧɨ ɫ 
ɭɯɭɞɲɟɧɢɟɦ ɠɢɡɧɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫɨɫɧɵ ɜɫɥɟɞɫɬɜɢɟ ɜɥɢɹɧɢɹ ɯɢɦɢɱɟɫɤɨɝɨ 
ɡɚɝɪɹɡɧɟɧɢɹ. ɇɟ ɢɫɤɥɸɱɚɟɬɫɹ ɮɚɤɬ ɦɢɝɪɚɰɢɢ ɄɊɌ ɜ ɩɨɱɜɟ ɫ ɚɬɦɨɫɮɟɪɧɵɦɢ ɨɫɚɞɤɚɦɢ.  

ȼɫɯɨɠɟɫɬɶ ɬɟɫɬ-ɤɭɥɶɬɭɪɵ ɩɨɥɨɠɢɬɟɥɶɧɨ ɤɨɪɪɟɥɢɪɨɜɚɥɚ ɫ ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɦɢ 
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ɩɨɤɚɡɚɬɟɥɹɦɢ ɫɨɫɧɵ ɢ ɨɬɪɢɰɚɬɟɥɶɧɨ – ɫ ɩɨɤɚɡɚɬɟɥɹɦɢ ɩɨɜɪɟɠɞɟɧɢɣ ɧɟɤɪɨɡɨɦ ɢ 
ɯɥɨɪɨɡɨɦ. Ⱦɥɹ ɷɧɟɪɝɢɢ ɩɪɨɪɚɫɬɚɧɢɹ ɩɨɞɨɛɧɵɟ ɤɨɪɪɟɥɹɰɢɢ ɨɬɫɭɬɫɬɜɨɜɚɥɢ  (ɬɚɛɥ. 5). 

ɋɜɹɡɶ ɦɟɠɞɭ ɜɫɯɨɠɟɫɬɶɸ ɬɟɫɬ-ɤɭɥɶɬɭɪɵ ɢ ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ 
ɫɨɫɧɵ, ɚ ɬɚɤɠɟ ɦɟɠɞɭ ɜɫɯɨɠɟɫɬɶɸ ɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɩɨɜɪɟɠɞɟɧɢɹ ɫɨɫɧɵ, ɧɨɫɢɥɚ 
ɧɟɥɢɧɟɣɧɵɣ ɯɚɪɚɤɬɟɪ (ɪɢɫ. 1, β). 

 

Ɍɚɛɥɢɰɚ 1. – ȼɫɯɨɠɟɫɬɶ ɬɟɫɬ-ɤɭɥɶɬɭɪɵ (Lepidiumsativum L) ɜ ɨɛɪɚɡɰɚɯ ɩɨɱɜɵ ɜ 

ɩɪɨɰɟɧɬɚɯ ɨɬ ɨɛɳɟɝɨ ɱɢɫɥɚ ɩɨɫɟɹɧɧɵɯ ɫɟɦɹɧ [The germination capacity of 

the test culture (Lepidiumsativum L) in soil samples as a percentage of the 

total number of seeds sown] 

 

№ ɩɪɨɛɧɨɣ ɩɥɨɳɚɞɤɢ ȼɫɯɨɠɟɫɬɶ, % ȼɫɯɨɠɟɫɬɶ, % ɤ 
ɤɨɧɬɪɨɥɸ 

ɋɧɢɠɟɧɢɟ 
ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɤɨɧɬɪɨɥɹ, %1 48 50,5 49,5 

2 53 55,8 44,2 

3 67 70,5 29,5 

4 68 71,6 28,4 

5 78 82,1 17,9 

6 78 82,1 17,9 

7 83 87,4 12,6 

8 88 92,6 7,4 

9 89 93,7 6,3 

10 88 92,6 7,4 

Ʉɨɧɬɪɨɥɶɧɚɹ 
ɩɥɨɳɚɞɤɚ №1 

95 100,0 0,0 

Ʉɨɧɬɪɨɥɶɧɚɹ 
ɩɥɨɳɚɞɤɚ №β 

95 100,0 0,0 

 

 

Ɍɚɛɥɢɰɚ 2. – ɗɧɟɪɝɢɹ ɩɪɨɪɚɫɬɚɧɢɹ ɬɟɫɬ-ɤɭɥɶɬɭɪɵ (LОЩТНТЮЦЬКЭТЯЮЦ L) ɜ ɨɛɪɚɡɰɚɯ 
ɩɨɱɜɵ ɫ ɪɚɡɧɵɯ ɩɪɨɛɧɵɯ ɩɥɨɳɚɞɨɤ [The germination energy of the test 

culture (Lepidiumsativum L) in soil samples from different test plots] 

 

№ ɩɪɨɛɧɨɣ 
ɩɥɨɳɚɞɤɢ 

ɗɧɟɪɝɢɹ ɩɪɨɪɚɫɬɚɧɢɹ, % % ɤ ɤɨɧɬɪɨɥɸ ɋɧɢɠɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɤɨɧɬɪɨɥɹ, % 

1 66 98,5 1,5 

2 66 98,5 1,5 

3 63 94,0 6,0 

4 64 95,5 4,5 

5 50 74,6 25,4 

6 65 97,0 3,0 

7 37 55,2 44,8 

8 57 85,1 14,9 

9 40 59,7 40,3 

10 67 100,0 0,0 

Ʉɨɧɬɪɨɥɶɧɚɹ 
ɩɥɨɳɚɞɤɚ №1 

67 100,0 0,0 

Ʉɨɧɬɪɨɥɶɧɚɹ 
ɩɥɨɳɚɞɤɚ №β 

67 100,0 0,0 
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Ɍɚɛɥɢɰɚ 3. – ɋɪɟɞɧɢɟ ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ P. ЬТХЯОЬЭЫТЬ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɤɨɧɰɟ ɜɟɝɟɬɚɬɢɜɧɨɝɨ ɩɟɪɢɨɞɚ [The average 

morphometric parameters of P. silvestris on the territory of the research 

object at the end of the vegetative period] 

 

№ ɩɪɨɛɧɨɣ 
ɩɥɨɳɚɞɤɢ 

Ⱦɥɢɧɚ ɝɨɞɢɱɧɨɝɨ 
ɩɪɢɪɨɫɬɚ, ɦɦ 

Ʉɨɥɢɱɟɫɬɜɨ ɯɜɨɢ Ⱦɥɢɧɚ ɯɜɨɢ, ɦɦ ȼɟɥɢɱɢɧɚ 
ɪɚɞɢɚɥɶɧɨɝɨ 
ɩɪɢɪɨɫɬɚ, ɦɦ 

1 90 75 15 3 

2 95 77 15 3 

3 100 78 15 3,2 

4 105 78 16 3,2 

5 105 82 16 3,4 

6 115 84 16 3,4 

7 120 86 18 3.6 

8 120 86 18 3.6 

9 130 88 18 3.8 

10 135 90 18 3.8 

Ʉɨɧɬɪɨɥɶɧɚɹ 
ɩɥɨɳɚɞɤɚ №1 

155 95 20 4 

Ʉɨɧɬɪɨɥɶɧɚɹ 
ɩɥɨɳɚɞɤɚ №β 

160 97 20 4 

 

Ɍɚɛɥɢɰɚ 4. – ɉɨɤɚɡɚɬɟɥɢ ɩɨɜɪɟɠɞɟɧɢɣ ɧɟɤɪɨɡɨɦ ɢ ɯɥɨɪɨɡɨɦ ɯɜɨɢ ɫɨɫɧɵ 
ɨɛɵɤɧɨɜɟɧɧɨɣ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɣ (%) ДЧНТМКЭШЫЬ ШП 
damage by necrosis and chlorosis of pine needles in the territory of the 

research object (%)] 

 

№ ɩɪɨɛɧɨɣ 
ɩɥɨɳɚɞɤɢ 

Ʉɨɥɢɱɟɫɬɜɨ ɯɜɨɢ ɫ ɩɪɢɡɧɚɤɚɦɢ 
ɧɟɤɪɨɡɚ (%) 

Ʉɨɥɢɱɟɫɬɜɨ ɯɜɨɢ ɫ ɩɪɢɡɧɚɤɚɦɢ 
ɯɥɨɪɨɡɚ (%) 

1 50 75 

2 50 60 

3 40 60 

4 45 55 

5 30 35 

6 30 39 

7 25 35 

8 25 25 

9 20 20 

10 20 20 

Ʉɨɧɬɪɨɥɶɧɚɹ 
ɩɥɨɳɚɞɤɚ №1 

5 3 

Ʉɨɧɬɪɨɥɶɧɚɹ 
ɩɥɨɳɚɞɤɚ №β 

5 3 
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Ɍɚɛɥɢɰɚ 5. – Ʉɨɪɪɟɥɹɰɢɨɧɧɵɟ ɫɜɹɡɢ ɜɫɯɨɠɟɫɬɢ ɢ ɷɧɟɪɝɢɢ ɩɪɨɪɚɫɬɚɧɢɹ ɬɟɫɬ-ɤɭɥɶɬɭɪɵ 
ɫ ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɩɨɜɪɟɠɞɟɧɢɣ 
ɫɨɫɧɵ. ȼɵɞɟɥɟɧɧɵɟ ɠɢɪɧɵɦ ɲɪɢɮɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɨɪɪɟɥɹɰɢɢ 

ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɡɧɚɱɢɦɵ ɧɚ ɭɪɨɜɧɟ p<0,001 [Correlation relations of 

germination and energy of the test culture with morphometric indices and 

indicators of pine damage. The bold correlation coefficients are statistically 

significant at the level of p <0.001] 
 

ɉɨɤɚɡɚɬɟɥɶ ȼɫɯɨɠɟɫɬɶ, % ɗɧɟɪɝɢɹ ɩɪɨɪɚɫɬɚɧɢɹ, % 

ɗɧɟɪɝɢɹ ɩɪɨɪɚɫɬɚɧɢɹ, % -0,250 
 Ⱦɥɢɧɚ ɝɨɞɢɱɧɨɝɨ ɩɪɢɪɨɫɬɚ, ɦɦ 0,891 0,036 

Ʉɨɥɢɱɟɫɬɜɨ ɯɜɨɢ 0,922 -0,039 

Ⱦɥɢɧɚ ɯɜɨɢ, ɦɦ 0,894 -0,115 

Ⱦɥɢɧɚ ɨɫɟɜɨɝɨ ɫɬɟɛɥɹ, ɦɦ 0,959 -0,167 

Ʉɨɥɢɱɟɫɬɜɨ ɞɟɪɟɜɶɟɜ ɩɨɜɪɟɠɞɟɧɧɵɯ 
ɧɟɤɪɨɡɨɦ  -0,949 0,123 

Ʉɨɥɢɱɟɫɬɜɨ ɞɟɪɟɜɶɟɜ ɩɨɜɪɟɠɞɟɧɧɵɯ 
ɯɥɨɪɨɡɨɦ 

-0,961 0,127 

 

Ⱦɢɫɤɪɢɦɢɧɚɧɬɧɵɣ ɚɧɚɥɢɡ ɩɨɤɚɡɚɥ, ɱɬɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɫɯɨɠɟɫɬɢ ɬɟɫɬ-

ɤɭɥɶɬɭɪɵ, ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɢ ɩɨɤɚɡɚɬɟɥɟɣ ɩɨɜɪɟɠɞɟɧɢɹ (ɫɦ. ɬɚɛɥ. 4) ɜ 
ɤɚɱɟɫɬɜɟ ɧɚɛɨɪɚ ɩɟɪɟɦɟɧɧɵɯ ɫɬɚɬɢɫɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ ɪɚɡɥɢɱɢɣ ɦɟɠɞɭ 
ɤɨɧɬɪɨɥɶɧɵɦɢ ɩɥɨɳɚɞɤɚɦɢ ɢ ɩɪɨɛɧɵɦɢ ɩɥɨɳɚɞɤɚɦɢ ɫɨɫɬɚɜɥɹɟɬ Щ<0,001. ȼ ɬɨ ɠɟ 
ɜɪɟɦɹ ɷɧɟɪɝɢɹ ɩɪɨɪɚɫɬɚɧɢɹ ɬɟɫɬ-ɤɭɥɶɬɭɪɵ ɧɟ ɹɜɥɹɟɬɫɹ ɡɧɚɱɢɦɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɞɥɹ 
ɪɚɡɞɟɥɟɧɢɹ ɤɨɧɬɪɨɥɶɧɵɯ ɢ ɩɪɨɛɧɵɯ ɩɥɨɳɚɞɨɤ. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ ɫɨɤɪɚɳɟɧɢɟ ɱɢɫɥɚ 
ɩɟɪɟɦɟɧɧɵɯ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ 
ɤɨɧɬɪɨɥɶɧɵɯ ɢ ɩɪɨɛɧɵɯ ɩɥɨɳɚɞɨɤ ɹɜɥɹɸɬɫɹ ɞɥɢɧɚ ɝɨɞɢɱɧɨɝɨ ɩɪɢɪɨɫɬɚ, ɜɟɥɢɱɢɧɚ 
ɪɚɞɢɚɥɶɧɨɝɨ ɩɪɢɪɨɫɬɚ ɢ ɤɨɥɢɱɟɫɬɜɨ ɞɟɪɟɜɶɟɜ, ɩɨɜɪɟɠɞɟɧɧɵɯ ɧɟɤɪɨɡɨɦ. ɇɚ ɪɢɫɭɧɤɟ 3 

ɩɨɤɚɡɚɧɚ ɩɪɨɟɤɰɢɹ ɩɪɨɛɧɵɯ ɢ ɤɨɧɬɪɨɥɶɧɵɯ ɩɥɨɳɚɞɨɤ ɧɚ ɷɬɢ ɬɪɢ ɩɨɤɚɡɚɬɟɥɹ. 
 

 
 

Ɋɢɫ. 1. – ɋɜɹɡɶ ɦɟɠɞɭ ɜɫɯɨɠɟɫɬɶɸ ɬɟɫɬ-ɤɭɥɶɬɭɪɵ ɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɩɨɜɪɟɠɞɟɧɢɹ ɫɨɫɧɵ [The relationship 

between the germination of the test culture and the indicators of pine damage] 
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Кɨɥɢчɟɫɬɜɨ ɞɟɪɟɜɶɟɜ ɩɨɜɪɟɠɞɟɧɧɵх ɧɟɤɪɨɡɨɦ 
Кɨɥɢчɟɫɬɜɨ ɞɟɪɟɜɶɟɜ ɩɨɜɪɟɠɞɟɧɧɵх хɥɨɪɨɡɨɦ
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Ɋɢɫ. 2. – ɋɜɹɡɶ ɦɟɠɞɭ ɜɫɯɨɠɟɫɬɶɸ ɬɟɫɬ-ɤɭɥɶɬɭɪɵ ɢ ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɫɨɫɧɵ [The 

relationship between the germination of the test culture and the morphometric parameters of pine] 

 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɩɪɨɟɤɰɢɢ, ɩɨ ɫɬɟɩɟɧɢ ɭɝɧɟɬɚɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɫɨɫɧɭ ɩɪɨɛɧɵɟ ɩɥɨɳɚɞɤɢ ɝɪɭɩɩɢɪɭɸɬɫɹ ɜ ɫɬɪɨɝɨɦ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɧɚɞɥɟɠɧɨɫɬɶɸ ɤ 
ɫɨɨɪɭɠɟɧɢɹɦ ɧɚ ɨɛɴɟɤɬɟ (ɫɦ. ɪɢɫ. β). ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɤɥɚɫɬɟɪɧɨɝɨ ɚɧɚɥɢɡɚ ɩɨ ɜɫɟɦɭ 
ɧɚɛɨɪɭ ɢɡɭɱɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɨɛɧɵɟ ɩɥɨɳɚɞɤɢ ɉ1 ɢ ɉβ (Ɇɟɫɬɨ ɯɪɚɧɟɧɢɹ ɪɚɤɟɬɧɨɝɨ 
ɬɨɩɥɢɜɚ), ɉγ ɢ ɉ4 (Ɇɟɫɬɨ ɡɚɩɪɚɜɤɢ ɪɚɤɟɬ), ɉ5 ɢ ɉ6 (ɋɬɚɧɰɢɹ ɨɱɢɫɬɤɢ ɫɬɨɤɨɜ) ɨɛɪɚɡɭɸɬ 
ɯɨɪɨɲɨ ɨɛɨɫɨɛɥɟɧɧɵɟ ɤɥɚɫɬɟɪɵ ɜɧɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɬɨɞɚ ɤɥɚɫɬɟɪɢɡɚɰɢɢ. ɉɪɨɛɧɵɟ 
ɩɥɨɳɚɞɤɢ ɉ7, ɉ8 (ɋɬɚɧɰɢɹ ɧɟɣɬɪɚɥɢɡɚɰɢɢ), ɉ9, ɉ10 (ɋɨɨɪɭɠɟɧɢɹ ɞɥɹ ɯɪɚɧɟɧɢɹ 
ɚɝɪɟɝɚɬɨɜ ɡɚɩɪɚɜɨɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ)  ɨɛɪɚɡɭɸɬ ɨɛɳɢɣ ɤɥɚɫɬɟɪ (ɪɢɫ. 4). 
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Ɋɢɫ. 3. – Ɋɚɫɩɨɥɨɠɟɧɢɟ ɩɪɨɛɧɵɯ (ɬɨɱɤɢ ɉ1-ɉ10) ɢ ɤɨɧɬɪɨɥɶɧɵɯ (ɬɨɱɤɢ Ʉ1, Ʉβ) ɩɥɨɳɚɞɨɤ ɜ ɤɨɨɪɞɢɧɚɬɚɯ 
«ɞɥɢɧɚ ɝɨɞɢɱɧɨɝɨ ɩɪɢɪɨɫɬɚ», «ɜɟɥɢɱɢɧɚ ɪɚɞɢɚɥɶɧɨɝɨ ɩɪɢɪɨɫɬɚ» ɢ «ɤɨɥɢɱɟɫɬɜɨ ɞɟɪɟɜɶɟɜ, ɩɨɜɪɟɠɞɟɧɧɵɯ 

ɧɟɤɪɨɡɨɦ» ДLШМКЭТШЧ ШП ЭОЬЭ (ЩШТЧЭЬ P1-P10) and control (points K1, K2) sites in the coordinates "length of 

annual growth," the value of radial growth "and" the number of trees damaged by necrosis "] 
 

 

ɁȺɄɅɘɑȿɇɂȿ 

 
 

1. ɇɚ ɨɛɴɟɤɬɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɚɤɟɬɧɨɣ ɬɟɯɧɢɤɢ ɫɨɯɪɚɧɢɥɨɫɶ ɨɫɬɚɬɨɱɧɨɟ 
ɡɚɝɪɹɡɧɟɧɢɟ. ɗɬɨ ɡɚɝɪɹɡɧɟɧɢɟ ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɮɢɬɨɬɨɤɫɢɱɧɨɫɬɢ ɝɪɭɧɬɚ, ɜɵɹɜɥɹɟɦɨɣ 
ɦɟɬɨɞɨɦ ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɹ ɧɚ ɤɪɟɫɫ-ɫɚɥɚɬɟ, ɜ ɫɧɢɠɟɧɢɢ ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ 
P. ЬТХЯОЬЭЫТЬ, ɚ ɬɚɤɠɟ ɜ ɩɨɜɵɲɟɧɧɨɣ ɯɥɨɪɨɬɢɡɚɰɢɢ ɢ ɧɟɤɪɨɬɢɡɚɰɢɢ ɯɜɨɢ P. ЬТХЯОЬЭЫТЬ ɜ 
ɫɪɚɜɧɟɧɢɢ ɫ ɤɨɧɬɪɨɥɶɧɵɦɢ ɩɥɨɳɚɞɤɚɦɢ. 

2. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɹ  ɜɫɯɨɠɟɫɬɶ ɬɟɫɬ-ɤɭɥɶɬɭɪɵ ɩɨɥɨɠɢɬɟɥɶɧɨ 
ɤɨɪɪɟɥɢɪɭɟɬ ɫ ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɫɨɫɧɵ (ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɨɪɪɟɥɹɰɢɢ ɨɬ 
0,891 ɞɨ 0,959) ɢ ɨɬɪɢɰɚɬɟɥɶɧɨ ɤɨɪɪɟɥɢɪɭɟɬ ɫ ɩɨɤɚɡɚɬɟɥɹɦɢ ɧɟɤɪɨɡɚ ɢ ɯɥɨɪɨɡɚ 
(ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɨɪɪɟɥɹɰɢɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ -0,949 ɢ -0,961). Ⱦɥɹ ɷɧɟɪɝɢɢ ɩɪɨɪɚɫɬɚɧɢɹ 
ɩɨɞɨɛɧɵɟ ɤɨɪɪɟɥɹɰɢɢ ɨɬɫɭɬɫɬɜɭɸɬ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɨɰɟɧɤɟ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɧɚ ɨɛɴɟɤɬɚɯ ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɚɤɟɬɧɨɣ ɬɟɯɧɢɤɢ ɦɟɬɨɞɨɦ ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɹ 
ɫɥɟɞɭɟɬ ɨɪɢɟɧɬɢɪɨɜɚɬɶɫɹ  ɧɟ ɧɚ ɷɧɟɪɝɢɸ ɩɪɨɪɚɫɬɚɧɢɹ, ɚ ɧɚ ɜɫɯɨɠɟɫɬɶ ɬɟɫɬ-ɤɭɥɶɬɭɪɵ. 

3. ɉɨ ɭɪɨɜɧɸ ɨɫɬɚɬɨɱɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɭɱɚɫɬɤɢ ɧɚ ɨɛɴɟɤɬɟ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ 
ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ (ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ): ɦɟɫɬɨ ɯɪɚɧɟɧɢɹ ɪɚɤɟɬɧɨɝɨ 
ɬɨɩɥɢɜɚ (ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɚɝɪɹɡɧɟɧɢɟ - ɩɪɨɛɧɵɟ ɩɥɨɳɚɞɤɢ 1-β), ɦɟɫɬɨ ɡɚɩɪɚɜɤɢ ɪɚɤɟɬ, 
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ɫɬɚɧɰɢɹ ɨɱɢɫɬɤɢ ɫɬɨɤɨɜ, ɫɬɚɧɰɢɹ ɧɟɣɬɪɚɥɢɡɚɰɢɢ, ɫɨɨɪɭɠɟɧɢɹ ɞɥɹ ɯɪɚɧɟɧɢɹ ɚɝɪɟɝɚɬɨɜ 
ɡɚɩɪɚɜɨɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɦɢɧɢɦɚɥɶɧɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɩɪɨɛɧɵɟ ɩɥɨɳɚɞɤɢ γ-10). 

 

 
 

 
 

 
 

Ɋɢɫ. 4. – Ʉɥɚɫɬɟɪɢɡɚɰɢɹ ɩɪɨɛɧɵɯ ɩɥɨɳɚɞɨɤ ɩɨ ɤɨɦɩɥɟɤɫɭ ɩɨɤɚɡɚɬɟɥɟɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 4 
(ɢɫɩɨɥɶɡɨɜɚɧɨ ȿɜɤɥɢɞɨɜɨ ɪɚɫɫɬɨɹɧɢɟ) [Clustering of test plots by the set of indicators presented in Table 4 

(used Euclidean distance)] 

Мɟɬɨɞ ɞɚльɧɟɝɨ ɫɨɫɟɞɚ
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4. ɋ ɭɱɺɬɨɦ ɜɨɡɦɨɠɧɨɣ ɦɢɝɪɚɰɢɢ ɇȾɆȽ, ɫɥɟɞɭɟɬ ɩɪɨɜɟɫɬɢ ɯɢɦɢɱɟɫɤɢɣ 
ɦɨɧɢɬɨɪɢɧɝ ɩɪɢɥɟɝɚɸɳɢɯ ɬɟɪɪɢɬɨɪɢɣ ɢ ɪɟɤɢ Ʉɚɱɚ.  
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Abstract – Nowadays there are many ways to determine the chemical contamination of the soil. 

The most common and universal method is considered to be biotesting. The use of different 

methods of biotesting makes it possible to obtain fairly accurate results.  

The object of the study was the soil cover on the object of missile operation. An unfavorable 

environmental situation which was reflected in the preservation of a high level of phytotoxicity 

took place in Emelyanovsky district, Krasnoyarsk territory after the liquidation of the military unit 

due to the hit in the soil of a large number of components of rocket fuel (KRT). Today the territory 

of the military unit is unattended, special structures are destroyed. There are visible oily stains on 

the soil, there is a specific smell. According to testimony from military chemical reconnaissance 

device (VPHR) the presence in the soil KRT 0.001 mg/l, which corresponds to the level of 

"Danger" was established. In this regard, it is necessary to monitor the chemically contaminated 

soil, identify environmentally unfavorable zones, assess the possibility of soil use in forestry. For 

the experiment we selected 10 samples from different sites located at a certain distance from each 

other and covering the area close to technical facilities, as well as two control samples in the 

removal of three and five kilometers from the object of study. 

The objective of the study is to identify soil pollution, to assess the impact of KRT on biological 

objects. In this regard it is necessary to determine the effect of chemical contamination on the test 

objects: pine ordinary Pinus sylvestris L. and cress lettuce Lepidium sativum L. conduct statistical 

processing of the experimental data to minimize the area to be recultivated. 
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