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ɎȿɅ 574.23+ 57.045                     ȼ.ɂ. ɍɮиɦɰев, ɂ.ɉ. Ȼеɥɚɧɨв  
 

ɏɉɋɇɃɋɉȽȻɈɃɀ ɇɃɅɋɉɅɆɃɇȻɍɃɒɀɌɅɃɐ ɎɌɆɉȽɃɄ ɉɍȽȻɆɉȽ ɎȾɉɆɗɈɉɄ  
ɊɋɉɇɖɓɆɀɈɈɉɌɍɃ Ɋɉȿ ȽɆɃɚɈɃɀɇ ɏɃɍɉȾɀɈɈɖɐ ɊɉɆɀɄ ɌɉɌɈɖ ɉȼɖɅɈɉȽɀɈɈɉɄ 

 (PINUSSYLVESTRIS L.)* 
 

Иɡɭɱɟɧɵ ɨɫɧɨɜɧɵɟ ɮɚɤɬɨɪɵ ɜɧɟɲɧɟɣ ɫɪɟɞɵ ɧɚ ɨɬɜɚɥɚɯ ɜɫɤɪɵɲɧɵɯ ɩɨɪɨɞ, ɤɨɬɨɪɵɟ ɬɪɚɧɫ-
ɮɨɪɦɢɪɭɸɬɫɹ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɮɢɬɨɝɟɧɧɵɯ ɩɨɥɟɣ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ (Pinussylvestris L.). ɍɫɬɚ-
ɧɨɜɥɟɧɵ ɨɫɨɛɟɧɧɨɫɬɢ ɭɜɥɚɠɧɟɧɢɹ, ɨɫɜɟɳɟɧɧɨɫɬɢ, ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɜ ɩɨɞɤɪɨɧɨɜɨɦ ɢ 
ɩɪɢɥɟɝɚɸɳɟɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɞɟɪɟɜɶɟɜ.  

Ʉɥюɱевые ɫɥɨвɚ: ɨɬɜɚɥɵ, ɮɢɬɨɝɟɧɧɨɟ ɩɨɥɟ, ɫɨɫɧɚ ɨɛɵɤɧɨɜɟɧɧɚɹ (Pinussylvestris L.), ɭɜ-
ɥɚɠɧɟɧɢɟ, ɜɥɚɠɧɨɫɬɶ ɩɨɱɜɵ, ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ, ɨɫɜɟɳɟɧɧɨɫɬɶ. 
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THE FORMATION OF THE MICROCLIMATIC CONDITION OF THE COAL INDUSTRY DUMPS 

UNDER THE INFLUENCE OF THE SCOTCH PINE (PINUSSYLVESTRIS L.)PHYTOGENOUS FIELDS  
 

The basic factors of the environment on the dumps of the stripping rocksthat are transformed under 
the influence of the Scotch pine (Pinussylvestris L.) phytogenous fields are studied. Thepeculiaritiesof 
moistening, illumination, temperature mode in the treeunder-crown and adjacent space are determined. 

Key words: dumps, phytogenous field, Scotch pine (Pinussylvestris L.)  moistening, soil humidity, 
temperature mode, illumination. 

 
 
Ƚɝɠɟɠɨɣɠ. Ɉɬɜɚɥɵ ɜɫɤɪɵɲɧɵɯ ɩɨɪɨɞ, ɫɮɨɪɦɢɪɨɜɚɧɧɵɟ ɝɨɪɧɵɦɢ ɪɚɛɨɬɚɦɢ ɩɨ ɞɨɛɵɱɟ ɤɚ-

ɦɟɧɧɨɝɨ ɭɝɥɹ, ɜ ɧɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ ɫɜɨɟɝɨ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɥɢɲɟɧɵ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɨɤɪɨɜɚ. ɉɨɫɟɥɟ-
ɧɢɟ ɜɢɞɨɜ-ɩɢɨɧɟɪɨɜ ɢ ɯɨɞ ɧɚɱɚɥɶɧɨɣ ɫɭɤɰɟɫɫɢɢ ɩɪɨɢɫɯɨɞɢɬ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɩɨɞ ɜɥɢɹɧɢɟɦ ɩɪɢɫɭɳɢɯ 
ɨɬɜɚɥɚɦ ɚɛɢɨɬɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ, ɞɟɣɫɬɜɢɟ ɤɨɬɨɪɵɯ ɦɧɨɝɨɝɪɚɧɧɨ ɢ ɜɡɚɢɦɨɫɜɹɡɚɧɨ. ɉɨ ɦɟɪɟ ɪɚɡɜɢ-
ɬɢɹ ɮɢɬɨɰɟɧɨɡɨɜ ɪɚɫɬɟɧɢɹ ɩɪɟɥɨɦɥɹɸɬ ɫɜɨɢɦ ɫɭɳɟɫɬɜɨɜɚɧɢɟɦ ɮɚɤɬɨɪɵ ɜɧɟɲɧɟɣ ɫɪɟɞɵ. Ɉɫɨɛɟɧɧɨ 
ɷɬɨ ɜɵɪɚɠɟɧɨ ɭ ɜɢɞɨɜ-ɷɞɢɮɢɤɚɬɨɪɨɜ ɥɟɫɧɵɯ ɫɨɨɛɳɟɫɬɜ, ɨɛɥɚɞɚɸɳɢɯ ɦɨɳɧɵɦ ɮɢɬɨɝɟɧɧɵɦ ɩɨɥɟɦ 
ɢ ɬɪɚɧɫɮɨɪɦɢɪɭɸɳɢɯ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɜ ɩɪɟɞɟɥɚɯ ɡɨɧ ɫɜɨɟɝɨ ɜɥɢɹɧɢɹ Д1, 2]. 

ɋɨɫɧɚ ɨɛɵɤɧɨɜɟɧɧɚɹ (Pinus sylvestris L.) – ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɚɹ ɞɪɟɜɟɫɧɚɹ ɩɨɪɨɞɚ ɧɚ 
ɪɟɤɭɥɶɬɢɜɢɪɨɜɚɧɧɵɯ ɨɬɜɚɥɚɯ Ʉɭɡɛɚɫɫɚ Д3]. ȼɥɢɹɧɢɟ ɫɨɫɧɵ ɧɚ ɩɪɢɥɟɝɚɸɳɟɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɯɨɪɨɲɨ 
ɢɡɭɱɟɧɨ ɪɹɞɨɦ ɚɜɬɨɪɨɜ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɟɟ ɩɪɨɢɡɪɚɫɬɚɧɢɹ Д4, 5, 6]. Ɉɞɧɚɤɨ ɨɬɜɚɥɵ ɭɝɨɥɶ-
ɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɞɥɹ ɤɨɬɨɪɵɯ ɫɨɫɧɚ, ɩɨ ɫɭɬɢ, ɹɜɥɹɟɬɫɹ ɢɧɬɪɨɞɭɰɟɧɬɨɦ, ɨɛɥɚɞɚɸɬ ɨɱɟɧɶ ɫɩɟ-
ɰɢɮɢɱɧɵɦɢ ɷɤɨɥɨɝɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ. ɂɯ ɞɚɥɶɧɟɣɲɚɹ ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɩɨɞ ɜɥɢɹɧɢɟɦ ɷɞɢɮɢɤɚɬɨ-
ɪɨɜ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɢɯ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɥɢɲɶ ɫɩɪɨɝɧɨɡɢɪɨɜɚɧɚ.  

ɑɠɦɷ ɣɬɬɦɠɟɩɝɛɨɣɤ. ɂɡɭɱɟɧɢɟ ɦɢɤɪɨɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ, ɢɡɦɟɧɟɧɢɟ ɤɨɬɨɪɵɯ ɩɨɞ ɜɥɢɹ-
ɧɢɟɦ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ ɜ ɞɚɥɶɧɟɣɲɟɦ ɛɭɞɟɬ ɨɩɪɟɞɟɥɹɬɶ ɯɨɞ ɚɜɬɨɝɟɧɧɨɣ ɫɭɤɰɟɫɫɢɢ ɮɨɪɦɢɪɭɸ-
ɳɢɯɫɹ ɧɚ ɨɬɜɚɥɚɯ ɮɢɬɨɰɟɧɨɡɨɜ. 

ɉɜɵɠɥɭɶ ɣ ɧɠɭɩɟɶ ɣɬɬɦɠɟɩɝɛɨɣɤ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɜ 2014 ɝ. Ɉɛɴɟɤɬɨɦ ɫɬɚ-
ɥɢ ɨɞɢɧɨɤɨ ɫɬɨɹɳɢɟ ɞɟɪɟɜɶɹ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ, ɩɪɨɢɡɪɚɫɬɚɸɳɢɟ ɧɚ ɨɬɜɚɥɟ ɭɝɨɥɶɧɨɝɨ ɪɚɡɪɟɡɚ 
«Ʉɟɞɪɨɜɫɤɢɣ» ɈȺɈ «Ʉɭɡɛɚɫɫɪɚɡɪɟɡɭɝɨɥɶ». Ɉɬɜɚɥ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ, ɫɩɥɚɧɢɪɨɜɚɧɧɵɣ, ɪɨɜɧɵɣ, ɛɟɡ 
ɧɚɧɟɫɟɧɢɹ ɩɨɱɜɨɭɥɭɱɲɢɬɟɥɟɣ. Ƚɨɪɧɵɟ ɩɨɪɨɞɵ – ɩɟɫɱɚɧɢɤɢ ɫɪɟɞɧɟ- ɢ ɦɟɥɤɨɡɟɪɧɢɫɬɵɟ ɤɚɪɛɨɧɚɬ-
ɧɵɟ, ɢɧɨɝɞɚ ɫɢɥɢɤɚɬɧɵɟ, ɫ ɜɤɪɚɩɥɟɧɢɹɦɢ ɫɭɝɥɢɧɤɨɜ, ɤɨɧɝɥɨɦɟɪɚɬɨɜ ɢ ɭɝɥɢɫɬɵɯ ɱɚɫɬɢɰ. ɉɪɨɮɢɥɶ ɜ 
ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɩɨɞɜɟɪɠɟɧ ɩɪɨɰɟɫɫɚɦ ɜɵɜɟɬɪɢɜɚɧɢɹ, ɧɢɠɟ 25 ɫɦ ɩɪɟɨɛɥɚɞɚɸɬ ɦɨɧɨɥɢɬɵ ɛɟɡ ɩɪɢ-
ɡɧɚɤɨɜ ɜɵɜɟɬɪɢɜɚɧɢɹ. Ɋɚɫɬɢɬɟɥɶɧɵɣ ɩɨɤɪɨɜ ɫɜɨɛɨɞɧɵɯ ɨɬ ɞɟɪɟɜɶɟɜ ɭɱɚɫɬɤɨɜ ɨɬɜɚɥɚ ɮɨɪɦɢɪɭɟɬɫɹ 
                                                        
* Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɩɪɢ ɩɨɞɞɟɪɠɤɟ ɊɎɎИ, ɩɪɨɟɤɬ № 14-04-31088. 
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ɩɨ ɥɭɝɨɜɨɦɭ ɬɢɩɭ: ɞɨɦɢɧɢɪɭɸɬ Dactylis glomerata, Achillea millefoleum, Melilotus officinalis, Trifolium 
hybrida, Galium verum, Centaurea scabiosa. ȼɫɬɪɟɱɚɸɬɫɹ ɟɞɢɧɢɱɧɵɣ ɫɚɦɨɫɟɜ Betula pendula, Salix 
caprea ɢ Populus tremula ɢ Pinus sylvestris.   

ȼɨɡɪɚɫɬ ɞɟɪɟɜɶɟɜ  26 ɥɟɬ. Ȼɵɥɢ ɜɵɛɪɚɧɵ 3 ɦɨɞɟɥɶɧɵɯ ɞɟɪɟɜɚ ɫ ɪɚɡɜɢɬɨɣ ɤɪɨɧɨɣ ɨɬ ɩɨɜɟɪɯ-
ɧɨɫɬɢ ɩɨɱɜɵ, ɛɟɡ ɩɪɢɡɧɚɤɨɜ ɨɫɥɚɛɥɟɧɢɹ ɢɥɢ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɩɨɜɪɟɠɞɟɧɢɹ, ɢɞɟɧɬɢɱɧɵɟ ɩɨ ɝɚɛɢɬɭɫɭ, 
ɯɚɪɚɤɬɟɪɭ ɤɪɨɧɵ ɢ ɫɨɫɬɨɹɧɢɸ ɧɚɩɨɱɜɟɧɧɨɝɨ ɩɨɤɪɨɜɚ. ȼɵɫɨɬɚ ɞɟɪɟɜɶɟɜ ɫɨɫɬɚɜɢɥɚ 9,5–10,6 ɦ, ɫɬɭ-
ɩɟɧɶ ɬɨɥɳɢɧɵ – 14–16 ɫɦ, ɜɵɫɨɬɚ ɩɪɢɤɪɟɩɥɟɧɢɹ ɤɪɨɧɵ – 20–30 ɫɦ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɨɧɢɪɨɜɚɧɢɟɦ 
ɮɢɬɨɝɟɧɧɵɯ ɩɨɥɟɣ ɧɚ ɨɬɜɚɥɚɯ Д7] ɢɡɭɱɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɩɪɨɜɨɞɢɥɨɫɶ ɜ ɩɨɞɤɪɨɧɨɜɨɣ, ɩɪɢ-
ɤɪɨɧɨɜɨɣ ɢ ɜɧɟɲɧɟɣ ɡɨɧɚɯ ɮɢɬɨɝɟɧɧɨɝɨ ɩɨɥɹ ɫ ɫɟɜɟɪɧɨɣ ɢ ɸɠɧɨɣ ɫɬɨɪɨɧɵ ɞɟɪɟɜɚ (ɪɢɫ. 1). 

 

 
 

Ɋɢɫ. 1. ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɩɪɢɛɨɪɨɜ ɢ ɢɡɦɟɪɟɧɢɹ ɥɟɬɧɢɯ ɨɫɚɞɤɨɜ (1), ɬɟɦɩɟɪɚɬɭɪɵ (2), ɜɥɚɠɧɨɫɬɢ 
ɩɨɱɜɵ (3) ɢ ɨɫɜɟɳɟɧɧɨɫɬɢ (4) 

 
ɋɧɟɝɨɢɡɦɟɪɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɛɵɥɢ ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɢɡɭɱɟɧɢɟ ɞɢɧɚɦɢɤɢ ɬɚɹɧɢɹ ɫɧɟɠɧɨɝɨ ɩɨ-

ɤɪɨɜɚ ɜ ɩɪɟɞɟɥɚɯ ɮɢɬɨɝɟɧɧɨɝɨ ɩɨɥɹ ɞɟɪɟɜɶɟɜ. ɋɧɟɝɨɫɴɟɦɤɚ ɩɪɨɜɨɞɢɥɚɫɶ ɫ ɸɠɧɨɣ ɢ ɫ ɫɟɜɟɪɧɨɣ ɫɬɨ-
ɪɨɧɵ ɞɟɪɟɜɶɟɜ ɩɨ ɪɚɞɢɚɥɶɧɵɦ ɬɪɚɧɫɟɤɬɚɦ ɱɟɪɟɡ ɤɚɠɞɵɟ 30 ɫɦ ɧɚ ɪɚɫɫɬɨɹɧɢɟ ɞɨ 5 ɦ ɨɬ ɫɬɜɨɥɨɜ, ɚ 
ɬɚɤɠɟ ɧɚ ɨɬɤɪɵɬɨɦ ɭɱɚɫɬɤɟ ɢ ɜ ɫɨɦɤɧɭɬɵɯ ɞɪɟɜɨɫɬɨɹɯ (ɤɨɧɬɪɨɥɶ). ȼ ɤɚɠɞɨɣ ɭɱɟɬɧɨɣ ɬɨɱɤɟ ɨɩɪɟɞɟɥɹ-
ɥɢɫɶ ɜɵɫɨɬɚ ɢ ɩɥɨɬɧɨɫɬɶ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ, ɩɨ ɤɨɬɨɪɵɦ ɪɚɫɫɱɢɬɵɜɚɥɨɫɶ ɫɨɞɟɪɠɚɧɢɟ ɜɨɞɵ ɜ ɫɥɨɟ 
ɫɧɟɝɚ. Ɂɚɦɟɪɵ ɩɪɨɜɨɞɢɥɢɫɶ ɱɟɪɟɡ ɤɚɠɞɵɟ 10 ɞɧɟɣ, ɨɬ ɧɚɱɚɥɚ ɬɚɹɧɢɹ ɫɧɟɝɚ ɞɨ ɟɝɨ ɩɨɥɧɨɝɨ ɫɯɨɞɚ. 

Ⱦɥɹ ɭɱɟɬɚ ɜɥɚɝɨɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜ ɥɟɬɧɢɣ ɩɟɪɢɨɞ ɩɪɢɦɟɧɹɥɢɫɶ ɞɨɠɞɟɦɟɪɵ ɩɨɥɟɜɨɝɨ ɬɢɩɚ, ɭɫ-
ɬɚɧɨɜɥɟɧɧɵɟ ɜ ɞɜɭɯɤɪɚɬɧɨɣ ɩɨɜɬɨɪɧɨɫɬɢ. ɍɱɟɬ ɜɥɚɠɧɨɫɬɢ ɩɨɱɜɵ ɩɪɨɜɟɞɟɧ ɩɭɬɟɦ ɨɬɛɨɪɚ ɩɨɱɜɟɧɧɵɯ 
ɨɛɪɚɡɰɨɜ ɫ ɝɥɭɛɢɧɵ 5–10 ɫɦ ɢ ɢɯ ɩɨɫɥɟɞɭɸɳɟɝɨ ɩɨɥɧɨɝɨ ɜɵɫɭɲɢɜɚɧɢɹ. ȼɥɚɠɧɨɫɬɶ ɩɨɱɜɵ ɢɡɦɟɪɟɧɚ 
ɜ ɧɚɱɚɥɟ ɜɟɝɟɬɚɰɢɢ, ɜ ɫɟɪɟɞɢɧɟ ɢ ɩɨɫɥɟ ɟɟ ɨɤɨɧɱɚɧɢɹ. 

Ɍɟɪɦɢɱɟɫɤɢɣ ɪɟɠɢɦ ɩɨɱɜɟɧɧɨɝɨ ɩɨɤɪɨɜɚ ɢɡɭɱɟɧ ɫ ɩɨɦɨɳɶɸ ɬɟɪɦɨɪɟɝɢɫɬɪɚɬɨɪɨɜ DS-9490B 
ɫɢɫɬɟɦɵ «TСОrЦШМСrШЧ ТBЮЭЭШЧ™». Ɍɟɪɦɨɪɟɝɢɫɬɪɚɬɨɪɵ ɭɫɬɚɧɚɜɥɢɜɚɥɢɫɶ ɜ ɩɪɢɩɨɜɟɪɯɧɨɫɬɧɨɦ ɫɥɨɟ 
ɩɨɱɜɵ ɢ ɧɚ ɝɥɭɛɢɧɟ 10 ɫɦ ɜ ɤɚɠɞɨɣ ɡɨɧɟ Ɏɉ, ɪɟɝɢɫɬɪɚɰɢɹ ɬɟɦɩɟɪɚɬɭɪ ɩɪɨɜɨɞɢɥɚɫɶ ɤɚɠɞɵɟ 3 ɱ ɜ 
ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ. Ɋɟɝɢɫɬɪɚɰɢɹ ɨɫɜɟɳɟɧɧɨɫɬɢ ɩɪɨɢɡɜɨɞɢɥɚɫɶ ɩɪɢ ɩɨɦɨɳɢ 
ɥɸɤɫɦɟɬɪɚ Testo-540 ɜ ɬɪɟɬɶɟɣ ɞɟɤɚɞɟ ɢɸɥɹ, ɜ ɩɟɪɢɨɞ ɡɚɜɟɪɲɟɧɢɹ ɬɟɤɭɳɢɯ ɩɪɢɪɨɫɬɨɜ ɩɨɛɟɝɨɜ ɢ 
ɩɨɥɧɨɝɨ ɪɚɡɜɢɬɢɹ ɯɜɨɢ ɬɟɤɭɳɟɝɨ ɝɨɞɚ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɜ ɩɨɥɭɞɟɧɧɨɟ ɜɪɟɦɹ Д4].  

ɋɠɢɮɦɷɭɛɭɶ ɣɬɬɦɠɟɩɝɛɨɣɤ ɣ ɣх ɩɜɬɮɡɟɠɨɣɠ. Ɇɚɤɫɢɦɚɥɶɧɵɟ ɜɥɚɝɨɡɚɩɚɫɵ ɜ ɫɧɟɠɧɨɦ ɩɨ-
ɤɪɨɜɟ ɧɚ ɢɫɫɥɟɞɭɟɦɨɦ ɨɬɜɚɥɟ ɜ 2014 ɝ. ɫɮɨɪɦɢɪɨɜɚɥɢɫɶ ɤ ɤɨɧɰɭ I ɞɟɤɚɞɵ ɦɚɪɬɚ. ȼɨ ɜɧɟɲɧɢɯ ɡɨɧɚɯ 
ɮɢɬɨɝɟɧɧɵɯ ɩɨɥɟɣ ɫɨɫɧɵ ɩɪɢ 30 %-ɣ ɫɨɦɤɧɭɬɨɫɬɢ ɤɪɨɧ ɨɧɢ ɫɨɫɬɚɜɢɥɢ 166,9±1,2 ɦɦ, ɱɬɨ ɧɟɫɤɨɥɶɤɨ 
ɜɵɲɟ, ɱɟɦ ɧɚ ɩɪɢɥɟɝɚɸɳɢɯ ɛɟɡɥɟɫɧɵɯ ɭɱɚɫɬɤɚɯ, – 159,4±3,2 ɦɦ ɢ ɜ 1,7 ɪɚɡɚ ɜɵɲɟ ɜɥɚɝɨɡɚɩɚɫɨɜ 
ɞɪɟɜɨɫɬɨɟɜ ɫ ɫɨɦɤɧɭɬɨɫɬɶɸ ɤɪɨɧ 90 % – 97,1±2,4 ɦɦ. ɉɪɢ ɷɬɨɦ ɫɭɳɟɫɬɜɟɧɧɵɯ ɪɚɡɥɢɱɢɣ ɦɟɠɞɭ ɡɨ-
ɧɚɦɢ ɮɢɬɨɝɟɧɧɵɯ ɩɨɥɟɣ ɧɟ ɜɵɹɜɥɟɧɨ (ɪɢɫ. 2). ȼɨ II ɞɟɤɚɞɟ ɦɚɪɬɚ ɜ ɩɨɞɤɪɨɧɨɜɨɣ ɡɨɧɟ ɢ ɩɟɪɢɮɟɪɢɣ-



ǰестник КрасǱАУ. з015. № 3 
 

 117 

ɧɨɣ ɱɚɫɬɢ ɩɪɢɤɪɨɧɨɜɨɣ ɡɨɧɵ ɨɞɢɧɨɱɧɵɯ ɞɟɪɟɜɶɟɜ ɡɚɩɚɫɵ ɫɧɟɝɚ ɫɬɚɧɨɜɹɬɫɹ ɫɭɳɟɫɬɜɟɧɧɨ ɧɢɠɟ –  
101,1±3,3 ɦɦ, ɚ ɜ ɪɚɞɢɭɫɟ ɞɨ 0,3 ɦ ɨɬ ɫɬɜɨɥɚ ɫɧɢɠɚɸɬɫɹ ɟɳɟ ɛɨɥɶɲɟ – ɞɨ 40,5±15,0 ɦɦ.   ȼ ɤɨɧɰɟ III 
ɞɟɤɚɞɵ ɦɚɪɬɚ ɩɨɞɤɪɨɧɨɜɚɹ ɡɨɧɚ ɫ ɸɠɧɨɣ ɫɬɨɪɨɧɵ ɩɨɥɧɨɫɬɶɸ ɨɫɜɨɛɨɠɞɚɟɬɫɹ ɨɬ ɫɧɟɝɚ, ɚ ɜ ɩɪɢɤɪɨ-
ɧɨɜɨɣ ɡɨɧɟ ɢ ɩɟɪɢɮɟɪɢɣɧɨɣ ɱɚɫɬɢ ɩɨɞɤɪɨɧɨɜɨɣ ɡɨɧɵ ɫɨɫɬɚɜɥɹɟɬ 33,2±4,9 ɦɦ, ɱɬɨ ɫɨɩɨɫɬɚɜɢɦɨ ɫ 
ɡɚɩɚɫɚɦɢ ɜɥɚɝɢ ɜɧɟɲɧɟɣ ɡɨɧɵ – 41,6±5,6 ɦɦ. 

 

 
 

Ɋɢɫ. 2. ɋɨɞɟɪɠɚɧɢɟ ɜɥɚɝɢ (ɦɦ) ɜ ɫɧɟɠɧɨɦ ɩɨɤɪɨɜɟ ɜ ɩɪɟɞɟɥɚɯ ɮɢɬɨɝɟɧɧɨɝɨ ɩɨɥɹ ɫɨɫɧɵ  
ɤ ɤɨɧɰɭ  I (1), II ɞɟɤɚɞɵ (2) ɢ III ɞɟɤɚɞɵ ɦɚɪɬɚ (3) 

 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɠɢɞɤɢɯ ɨɫɚɞɤɨɜ ɜɵɩɚɞɚɟɬ ɜ ɩɪɢɤɪɨɧɨɜɨɣ ɡɨɧɟ (100 %), ɜɨ ɜɧɟɲɧɟɣ  

ɡɨɧɟ ɧɟɫɤɨɥɶɤɨ ɧɢɠɟ – 64–93 % – ɫ ɪɚɡɥɢɱɢɹɦɢ ɩɨ ɦɟɫɹɰɚɦ (ɪɢɫ. 3). ȼ ɩɨɞɤɪɨɧɨɜɨɣ ɡɨɧɟ ɤɨɥɢɱɟɫɬɜɨ 
ɨɫɚɞɤɨɜ ɦɢɧɢɦɚɥɶɧɨ – ɜ ɢɸɧɟ, ɢɸɥɟ ɢ ɚɜɝɭɫɬɟ ɨɧɨ ɫɨɫɬɚɜɥɹɟɬ 45–60 % ɨɬ ɭɪɨɜɧɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɭɜɥɚɠɧɟɧɢɹ, ɚ ɜ ɦɚɟ, ɫɟɧɬɹɛɪɟ ɢ ɨɤɬɹɛɪɟ – 17–32 %. ɉɨɞɨɛɧɚɹ ɬɟɧɞɟɧɰɢɹ ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ ɜ ɬɟɱɟ-
ɧɢɟ ɜɫɟɝɨ ɩɟɪɢɨɞɚ ɧɚɛɥɸɞɟɧɢɣ, ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɚɪɧɨɣ ɤɨɪɪɟɥɹɰɢɢ ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɨɫɚɞɤɨɜ ɩɨ ɦɟɫɹ-
ɰɚɦ ɦɟɠɞɭ ɡɨɧɚɦɢ ɜɚɪɶɢɪɭɸɬ ɨɬ 0,79 ɞɨ 0,96. ɋ ɸɠɧɨɣ ɫɬɨɪɨɧɵ, ɤɚɤ ɩɪɚɜɢɥɨ, ɚɤɤɭɦɭɥɢɪɭɟɬɫɹ 
ɛɨɥɶɲɟ ɨɫɚɞɤɨɜ, ɱɟɦ ɫ ɫɟɜɟɪɧɨɣ, ɱɬɨ ɫɜɹɡɚɧɨ, ɜɟɪɨɹɬɧɨ, ɫ ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɸɠɧɵɯ ɢ ɸɝɨ-ɡɚɩɚɞɧɵɯ 
ɜɟɬɪɨɜ ɜ ɥɟɬɧɢɣ ɩɟɪɢɨɞ Д8]. 

 

 
 

Ɋɢɫ. 3. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɠɢɞɤɢɯ ɨɫɚɞɤɨɜ (ɦɦ) ɩɨ ɫɬɨɪɨɧɚɦ ɫɟɜɟɪɧɨɣ (ɋ) ɢ ɸɠɧɨɣ (ɘ) ɷɤɫɩɨɡɢɰɢɣ 
 ɜɨ ɜɧɟɲɧɟɣ (1), ɩɪɢɤɪɨɧɨɜɨɣ (2) ɢ ɩɨɞɤɪɨɧɨɜɨɣ ɡɨɧɚɯ (3) ɮɢɬɨɝɟɧɧɨɝɨ ɩɨɥɹ 

 
ȼɥɚɠɧɨɫɬɶ ɩɨɱɜɵ ɜ ɜɟɫɟɧɧɢɣ ɩɟɪɢɨɞ ɜɨ ɜɫɟɯ ɡɨɧɚɯ ɮɢɬɨɝɟɧɧɨɝɨ ɩɨɥɹ ɨɞɢɧɚɤɨɜɚɹ – 15–17 % ɫ 

ɫɟɜɟɪɧɨɣ ɫɬɨɪɨɧɵ ɢ 13–15 % ɫ ɸɠɧɨɣ (ɪɢɫ. 4). Ʉ ɫɟɪɟɞɢɧɟ ɜɟɝɟɬɚɰɢɢ ɜɥɚɠɧɨɫɬɶ ɩɨɱɜɵ ɜ 
ɩɪɢɤɪɨɧɨɜɨɣ ɢ ɜɧɟɲɧɟɣ ɜɨɡɪɚɫɬɚɟɬ ɞɨ 20–29 ɢ 18–21 % ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɚ ɜ ɩɨɞɤɪɨɧɨɜɨɣ ɡɨɧɟ 
ɫɧɢɠɚɟɬɫɹ  ɞɨ 7–9 %, ɧɟɫɦɨɬɪɹ ɧɚ ɨɬɟɧɹɸɳɟɟ ɞɟɣɫɬɜɢɟ ɤɪɨɧɵ, ɤɨɬɨɪɨɟ, ɛɟɡɭɫɥɨɜɧɨ, ɫɝɥɚɠɢɜɚɟɬ 
ɞɟɮɢɰɢɬ ɜɥɚɝɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɫɚɞɤɨɜ ɧɚ ɩɪɢɤɪɨɧɨɜɭɸ ɡɨɧɭ. Ʉ ɤɨɧɰɭ ɜɟɝɟɬɚɰɢɢ 
ɜɥɚɠɧɨɫɬɶ ɩɨɱɜɵ ɜ ɩɪɢɤɪɨɧɨɜɨɣ ɢ ɜɧɟɲɧɟɣ ɡɨɧɚɯ ɜɵɪɚɜɧɢɜɚɟɬɫɹ ɧɚ ɭɪɨɜɧɟ 18–21 %, ɚ ɜ 
ɩɨɞɤɪɨɧɨɜɨɣ  ɧɟɫɤɨɥɶɤɨ ɜɨɡɪɚɫɬɚɟɬ ɞɨ 9–12 %, ɧɟ ɞɨɫɬɢɝɚɹ, ɨɞɧɚɤɨ, ɭɪɨɜɧɹ ɭɜɥɚɠɧɟɧɢɹ ɜɟɫɟɧɧɟɝɨ 
ɩɟɪɢɨɞɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɥɟɬɧɢɟ ɨɫɚɞɤɢ ɨɩɪɟɞɟɥɹɸɬ ɭɜɥɚɠɧɟɧɢɟ ɩɨɞɤɪɨɧɨɜɨɣ ɢ ɜɧɟɲɧɟɣ ɡɨɧ, ɚ  
ɭɜɥɚɠɧɟɧɢɟ ɩɨɞɤɪɨɧɨɜɨɣ ɡɨɧɵ ɡɚɜɢɫɢɬ ɨɬ ɨɫɚɞɤɨɜ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ. 
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Ɋɢɫ. 4. ȼɥɚɠɧɨɫɬɶ (%) ɷɦɛɪɢɨɡɟɦɨɜ ɜ ɫɥɨɟ 0–10 ɫɦ ɜ ɧɚɱɚɥɟ (1), ɜ ɫɟɪɟɞɢɧɟ (2) ɢ ɜ ɤɨɧɰɟ (3)  
ɜɟɝɟɬɚɰɢɢ ɜ ɩɨɞɤɪɨɧɨɜɨɣ (ɉ), ɩɪɢɤɪɨɧɨɜɨɣ (ɉɄ) ɢ ɜɧɟɲɧɟɣ (ȼ) ɡɨɧɚɯ ɮɢɬɨɝɟɧɧɨɝɨ ɩɨɥɹ 
 
Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ ɩɪɢɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɥɨɹ ɷɦɛɪɢɨɡɟɦɨɜ ɧɚɢɛɨɥɟɟ ɜɵɪɨɧɟɧɧɵɣ ɜ ɩɨɞ-

ɤɪɨɧɨɜɨɣ ɡɨɧɟ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɤ III ɞɟɤɚɞɟ ɢɸɧɹ ɜɵɯɨɞɢɬ ɧɚ ɭɪɨɜɟɧɶ 15–20°ɋ ɢ ɞɟɪ-
ɠɢɬɫɹ ɛɟɡ ɫɭɳɟɫɬɜɟɧɧɵɯ ɤɨɥɟɛɚɧɢɣ ɞɨ ɤɨɧɰɚ III ɞɟɤɚɞɵ ɚɜɝɭɫɬɚ (ɪɢɫ. 5). Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɡɞɟɫɶ ɡɚɮɢɤɫɢɪɨɜɚɧɚ ɜ ɫɟɪɟɞɢɧɟ ɢɸɥɹ – + 23°ɋ ɫ ɫɟɜɟɪɧɨɣ ɫɬɨɪɨɧɵ ɢ + 36,5°ɋ – ɫ ɸɠɧɨɣ. ȼ ɩɪɢ-
ɤɪɨɧɨɜɨɣ ɡɨɧɟ ɫ ɫɟɜɟɪɧɨɣ ɫɬɨɪɨɧɵ ɯɨɞ ɦɚɤɫɢɦɚɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɧɚ 3–5°ɋ ɜɵɲɟ, ɱɟɦ ɜ ɩɨɞɤɪɨɧɨ-
ɜɨɣ ɡɨɧɟ, ɚ ɫ ɸɠɧɨɣ ɫɬɨɪɨɧɵ ɜ ɫɚɦɵɟ ɬɟɩɥɵɟ ɦɟɫɹɰɵ (ɢɸɧɶ, ɢɸɥɶ) ɧɚ 14–16° ɜɵɲɟ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɫɧɢɠɟɧɧɨɝɨ ɨɬɟɧɟɧɢɹ ɞɚɧɧɨɣ ɡɨɧɵ ɢ ɞɨɫɬɢɝɚɟɬ +50°ɋ (13 ɢɸɥɹ). Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɦɚɤɫɢɦɭɦ ɫ ɫɟɜɟɪ-
ɧɨɣ ɫɬɨɪɨɧɵ, ɧɚɨɛɨɪɨɬ, ɞɨɫɬɢɝɚɟɬɫɹ ɜɨ ɜɧɟɲɧɟɣ ɡɨɧɟ  ɞɨ + 52°ɋ, ɫɪɟɞɧɟɟ ɩɪɟɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭ-
ɪɵ ɩɨɞɤɪɨɧɨɜɨɣ ɡɨɧɵ ɫɨɫɬɚɜɥɹɟɬ 25–28°ɋ.    

 

 
 

Ɋɢɫ. 5. Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɭɬɨɱɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɷɦɛɪɢɨɡɟɦɨɜ ɜ ɩɨɞɤɪɨɧɨɜɨɣ (1), 
ɩɪɢɤɪɨɧɨɜɨɣ (2) ɢ ɜɧɟɲɧɟɣ (3) ɡɨɧɚɯ ɫɟɜɟɪɧɨɣ (ɜɜɟɪɯɭ) ɢ ɸɠɧɨɣ (ɜɧɢɡɭ) ɷɤɫɩɨɡɢɰɢɣ 

 
Ⱦɢɧɚɦɢɤɚ ɫɪɟɞɧɟɫɭɬɨɱɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɷɦɛɪɢɨɡɟɦɨɜ ɧɚ ɝɥɭɛɢɧɟ 10 ɫɦ ɛɨɥɟɟ ɫɝɥɚɠɟɧɧɚɹ, ɧɨ 

ɩɨɜɬɨɪɹɟɬ ɨɛɳɢɟ ɬɟɧɞɟɧɰɢɢ ɬɟɦɩɟɪɚɬɭɪ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɱɜɵ – ɫ ɫɟɜɟɪɧɨɣ ɫɬɨɪɨɧɵ ɧɚɢɛɨɥɟɟ ɜɵ-
ɫɨɤɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨ ɜɧɟɲɧɟɣ ɡɨɧɟ  ɞɨ + 28°ɋ (17 ɢɸɥɹ), ɚ ɫ ɸɠɧɨɣ ɜ ɩɪɢɤɪɨɧɨɜɨɣ ɡɨɧɟ ɞɨ + 26°ɋ 
(14 ɢɸɥɹ) (ɪɢɫ. 6).  ȼ ɩɨɞɤɪɨɧɨɜɨɣ ɡɨɧɟ ɜ ɥɟɬɧɢɣ ɩɟɪɢɨɞ ɫɪɟɞɧɟɫɭɬɨɱɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ 5–8°ɋ 
ɧɢɠɟ, ɜ ɢɸɧɟ-ɚɜɝɭɫɬɟ ɧɚɯɨɞɹɬɫɹ ɧɚ ɭɪɨɜɧɟ 13–17 ɢ 17–22°ɋ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ȼ ɨɫɟɧɧɢɣ ɩɟɪɢɨɞ ɬɟɦ-
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ɩɟɪɚɬɭɪɚ ɩɨɱɜɵ ɜ ɩɨɞɤɪɨɧɨɜɨɣ ɩɚɞɚɟɬ ɦɟɞɥɟɧɧɟɟ, ɛɟɡ ɫɤɚɱɤɨɜ, ɢ ɜ ɫɟɧɬɹɛɪɟ-ɨɤɬɹɛɪɟ ɨɧɚ ɧɚ 2–3°ɋ 
ɜɵɲɟ, ɱɟɦ ɜ ɩɪɢɤɪɨɧɨɜɨɣ ɢ ɜɧɟɲɧɟɣ ɡɨɧɚɯ. 

 

 
 

Ɋɢɫ. 6. ɋɪɟɞɧɟɫɭɬɨɱɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɝɥɭɛɢɧɟ 10 ɫɦ ɜ ɩɨɞɤɪɨɧɨɜɨɣ (1), ɩɪɢɤɪɨɧɨɜɨɣ (2)  
ɢ ɜɧɟɲɧɟɣ (3) ɡɨɧɚɯ ɫɟɜɟɪɧɨɣ (ɜɜɟɪɯɭ) ɢ ɸɠɧɨɣ (ɜɧɢɡɭ) ɷɤɫɩɨɡɢɰɢɣ 

 
ɇɚɢɦɟɧɶɲɚɹ ɨɫɜɟɳɟɧɧɨɫɬɶ ɮɢɬɨɝɟɧɧɨɝɨ ɩɨɥɹ ɨɬɦɟɱɟɧɚ ɫ ɫɟɜɟɪɧɨɣ ɫɬɨɪɨɧɵ ɩɨɞɤɪɨɧɨɜɨɣ ɡɨ-

ɧɵ ɜɛɥɢɡɢ ɫɬɜɨɥɚ – 2,9±0,43 ɬɵɫ. ɥɤ, ɧɟɫɤɨɥɶɤɨ ɜɵɲɟ – ɜ ɫɪɟɞɧɟɣ ɱɚɫɬɢ ɡɨɧɵ ɢ ɭ ɤɪɚɹ ɤɪɨɧɵ – 
5,4±0,66 ɬɵɫ. ɥɤ (ɪɢɫ. 7). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɩɪɟɞɟɥɚɯ ɜɫɟɣ ɩɨɞɤɪɨɧɨɜɨɣ ɡɨɧɵ ɫɨɯɪɚɧɹɟɬɫɹ ɨɱɟɧɶ 
ɧɢɡɤɚɹ ɨɫɜɟɳɟɧɧɨɫɬɶ (5–8 % ɨɬ ɮɨɧɚ) ɤɚɤ ɜ ɩɪɢɫɬɜɨɥɶɧɨɣ ɱɚɫɬɢ, ɬɚɤ ɢ ɧɚ ɩɟɪɢɮɟɪɢɢ. Ɉɫɜɟɳɟɧɧɨɫɬɶ 
ɩɪɢɤɪɨɧɨɜɨɣ ɡɨɧɵ ɡɞɟɫɶ ɫɨɫɬɚɜɥɹɟɬ 11,9±1,2 ɬɵɫ. ɥɤ (13–15 % ɮɨɧɨɜɨɝɨ ɡɧɚɱɟɧɢɹ) – ɦɨɳɧɨɟ ɨɬɟ-
ɧɹɸɳɟɟ ɜɥɢɹɧɢɟ ɞɟɪɟɜɚ ɫɨɯɪɚɧɹɟɬɫɹ. ȼɨ ɜɧɟɲɧɟɣ ɡɨɧɟ ɜɥɢɹɧɢɟ ɞɟɪɟɜɚ ɬɚɤɠɟ ɩɪɢɫɭɬɫɬɜɭɟɬ – ɨɫ-
ɜɟɳɟɧɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ 57±5,3 ɬɵɫ. ɥɤ (72–78 % ɨɬ ɮɨɧɚ), ɧɨ ɢɦɟɟɬ ɛɨɥɶɲɭɸ ɜɚɪɢɚɛɟɥɶɧɨɫɬɶ ɢ ɜ 
ɪɹɞɟ ɫɥɭɱɚɟɜ ɨɫɜɟɳɟɧɧɨɫɬɶ ɞɨɫɬɢɝɚɟɬ ɭɪɨɜɧɹ ɮɨɧɚ. 

 

 
 

Ɋɢɫ. 7. Ɉɫɜɟɳɟɧɧɨɫɬɶ (ɬɵɫ. ɥɤ) ɮɢɬɨɝɟɧɧɨɝɨ ɩɨɥɹ ɜ ɩɪɢɩɨɜɟɪɯɧɨɫɬɧɨɦ ɫɥɨɟ ɫ ɫɟɜɟɪɧɨɣ (Ⱥ)  
ɢ ɸɠɧɨɣ (Ȼ) ɫɬɨɪɨɧɵ ɜ ɩɨɞɤɪɨɧɨɜɨɣ (1 – ɨɤɨɥɨ ɫɬɜɨɥɚ, 2 – ɜ ɫɟɪɟɞɢɧɟ, 3 – ɧɚ ɤɪɚɸ ɤɪɨɧɵ),  

ɩɪɢɤɪɨɧɨɜɨɣ (4) ɢ ɜɧɟɲɧɟɣ (5) ɡɨɧɚɯ 
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ɋ ɸɠɧɨɣ ɫɬɨɪɨɧɵ ɤɪɨɧɵ ɨɫɜɟɳɟɧɧɨɫɬɶ ɧɚɢɛɨɥɶɲɚɹ – ɜɧɟɲɧɹɹ ɡɨɧɚ ɩɨɥɭɱɚɟɬ 75±1,9 ɬɵɫ. ɥɤ, 
ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɮɨɧɨɜɨɦɭ ɭɪɨɜɧɸ ɨɫɜɟɳɟɧɧɨɫɬɢ (72–81 ɬɵɫ. ɥɤ). ȼ ɩɪɢɤɪɨɧɨɜɨɣ ɡɨɧɟ ɨɫɜɟɳɟɧ-
ɧɨɫɬɶ ɧɟɫɤɨɥɶɤɨ ɧɢɠɟ, ɧɨ ɧɚ ɜɵɫɨɤɨɦ ɭɪɨɜɧɟ – 46,7±4,7 ɬɵɫ. ɥɤ (56–63 % ɨɬ ɮɨɧɚ). ȼ ɩɨɞɤɪɨɧɨɜɨɣ 
ɡɨɧɟ ɭ ɤɪɚɹ ɤɪɨɧɵ ɨɫɜɟɳɟɧɧɨɫɬɶ ɫɪɟɞɧɹɹ – 26,9±4,5 ɬɵɫ. ɥɤ (32–36 %). 

ɂɛɥɦɹчɠɨɣɠ. ɉɪɟɥɨɦɥɟɧɢɟ ɮɚɤɬɨɪɨɜ ɜɧɟɲɧɟɣ ɫɪɟɞɵ ɞɟɪɟɜɶɹɦɢ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ (Pinus 
sylvestris L.)  ɫɩɨɫɨɛɫɬɜɭɟɬ ɮɨɪɦɢɪɨɜɚɧɢɸ ɧɚ ɨɬɜɚɥɚɯ ɤɨɧɰɟɧɬɪɢɱɟɫɤɢɯ ɩɹɬɟɧ ɫ ɪɚɡɥɢɱɧɵɦɢ ɭɫɥɨ-
ɜɢɹɦɢ ɨɫɜɟɳɟɧɧɨɫɬɢ, ɜɨɞɧɨɝɨ ɢ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ, ɚ ɬɚɤɠɟ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ 
ɮɨɪɦɢɪɭɸɳɢɯɫɹ ɮɢɬɨɰɟɧɨɡɨɜ. ɉɨ ɦɟɪɟ ɩɪɢɛɥɢɠɟɧɢɹ ɤ ɰɟɧɬɪɭ ɤɨɧɫɨɪɬɵ – ɫɬɜɨɥɭ ɞɟɪɟɜɚ – ɧɚɩɪɹ-
ɠɟɧɧɨɫɬɶ ɮɢɬɨɝɟɧɧɨɝɨ ɩɨɥɹ ɜɨɡɪɚɫɬɚɟɬ ɢ ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɧɚɢɛɨɥɟɟ ɫɭɳɟɫɬ-
ɜɟɧɧɚɹ. Ɇɨɡɚɢɱɧɚɹ ɫɬɪɭɤɬɭɪɚ ɦɢɤɪɨɭɱɚɫɬɤɨɜ ɫ ɪɚɡɧɵɦɢ ɷɤɨɥɨɝɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ ɫɨɡɞɚɟɬ ɭɫɥɨɜɢɹ 
ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɛɨɥɶɲɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɧɢɲ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɨɜɵɲɟɧɢɹ ɛɢɨɥɨɝɢ-
ɱɟɫɤɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ. 

ɉɨɞɤɪɨɧɨɜɚɹ ɡɨɧɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɢɡɤɢɦ ɭɪɨɜɧɟɦ ɭɜɥɚɠɧɟɧɢɹ – ɨɫɧɨɜɧɵɟ ɡɚɩɚɫɵ ɜɥɚɝɢ 
ɮɨɪɦɢɪɭɸɬɫɹ ɡɚ ɫɱɟɬ ɬɚɥɵɯ ɜɨɞ ɜ ɯɨɞɟ ɜɟɫɟɧɧɟɝɨ ɫɧɟɝɨɬɚɹɧɢɹ. ȼɥɚɠɧɨɫɬɶ ɩɨɱɜɵ ɜ ɥɟɬɧɢɣ ɩɟɪɢɨɞ 
ɫɧɢɠɚɟɬɫɹ, ɧɨ ɧɢɡɤɚɹ ɨɫɜɟɳɟɧɧɨɫɬɶ ɢ ɫɥɚɛɚɹ ɢɫɩɚɪɹɟɦɨɫɬɶ ɧɢɜɟɥɢɪɭɸɬ ɩɪɨɰɟɫɫ ɢɫɫɭɲɟɧɢɹ. Ɍɟɦ-
ɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ ɡɨɧɵ ɪɨɜɧɵɣ, ɤɪɢɬɢɱɟɫɤɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɬɫɭɬɫɬɜɭɸɬ, ɜɟɝɟɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ 
ɦɨɠɟɬ ɛɵɬɶ ɛɨɥɟɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɡɚ ɫɱɟɬ ɫɨɯɪɚɧɟɧɢɹ ɬɟɩɥɚ ɜ ɨɫɟɧɧɢɣ ɩɟɪɢɨɞ. ɋɜɨɟɨɛɪɚɡɢɟ 
ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɞɚɧɧɨɣ ɡɨɧɵ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɭɫɥɨɜɢɹɦ, ɜ ɤɨɬɨɪɵɯ ɮɨɪɦɢɪɭɸɬɫɹ ɥɟɫɧɵɟ ɮɢ-
ɬɨɰɟɧɨɡɵ ɜ ɭɫɥɨɜɢɹɯ ɜɵɫɨɤɨɣ ɫɨɦɤɧɭɬɨɫɬɢ ɞɪɟɜɟɫɧɨɝɨ ɹɪɭɫɚ. 

ɇɚɢɛɨɥɟɟ ɭɜɥɚɠɧɟɧɧɨɣ ɹɜɥɹɟɬɫɹ ɩɪɢɤɪɨɧɨɜɚɹ ɡɨɧɚ ɜɧɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɷɤɫɩɨɡɢɰɢɢ. Ɉɞɧɚɤɨ 
ɜɵɫɨɤɚɹ ɨɫɜɟɳɟɧɧɨɫɬɶ ɢ ɩɨɜɵɲɟɧɧɵɟ, ɚ ɱɚɫɬɨ  ɤɪɢɬɢɱɟɫɤɢɟ, ɬɟɦɩɟɪɚɬɭɪɵ ɸɠɧɨɣ ɷɤɫɩɨɡɢɰɢɢ ɜɧɨ-
ɫɹɬ ɫɭɳɟɫɬɜɟɧɧɵɟ ɪɚɡɥɢɱɢɹ ɦɟɠɞɭ ɭɱɚɫɬɤɚɦɢ ɞɚɧɧɨɣ ɡɨɧɵ, ɱɬɨ ɦɨɠɟɬ ɧɚɯɨɞɢɬɶ ɨɬɪɚɠɟɧɢɟ ɧɚ ɧɚ-
ɩɪɚɜɥɟɧɧɨɫɬɢ ɪɚɡɜɢɬɢɹ ɧɚɩɨɱɜɟɧɧɨɝɨ ɩɨɤɪɨɜɚ: ɫ ɫɟɜɟɪɧɨɣ ɫɬɨɪɨɧɵ ɫɤɥɚɞɵɜɚɸɬɫɹ ɝɢɞɪɨɦɨɪɮɧɵɟ 
ɭɫɥɨɜɢɹ, ɫ ɸɠɧɨɣ – ɛɥɢɡɤɢɟ ɤɨ ɤɫɟɪɨɦɨɪɮɧɵɦ. 

ȼɧɟɲɧɹɹ ɡɨɧɚ ɩɨ ɫɜɨɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɛɥɢɡɤɚ ɤ ɮɨɧɨɜɵɦ ɫɨɨɛɳɟɫɬɜɚɦ. ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ 
ɜɥɢɹɧɢɟ ɞɟɪɟɜɶɟɜ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ ɢɥɢ ɨɬɫɭɬɫɬɜɭɟɬ. ȼɩɨɫɥɟɞ-
ɫɬɜɢɢ ɞɚɧɧɚɹ ɡɨɧɚ, ɨɱɟɜɢɞɧɨ, ɛɭɞɟɬ ɢɫɩɵɬɵɜɚɬɶ ɛɨɥɶɲɟɟ ɜɥɢɹɧɢɟ ɥɢɛɨ ɧɚɩɪɹɦɭɸ ɩɨ ɦɟɪɟ ɪɨɫɬɚ ɢ ɪɚɡ-
ɜɢɬɢɹ ɞɟɪɟɜɚ – ɰɟɧɬɪɚ ɤɨɧɫɨɪɬɵ, ɥɢɛɨ ɨɩɨɫɪɟɞɨɜɚɧɧɨ  ɜ ɪɟɡɭɥɶɬɚɬɟ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɨɞɪɨɫɬɚ ɫɨɫɧɵ, 
ɞɥɹ ɤɨɬɨɪɨɝɨ ɡɞɟɫɶ ɫɤɥɚɞɵɜɚɸɬɫɹ ɧɚɢɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɵɟ ɭɫɥɨɜɢɹ ɨɫɜɟɳɟɧɧɨɫɬɢ ɢ ɭɜɥɚɠɧɟɧɢɹ Д7].  
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