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ɍ 23,1 % ɤɥɨɧɿɜ ɪɟɚɥɿɡɭɜɚɧɨ ɝɟɧɟɬɢɱɧɿ ɡɚɞɚɬɤɢ ɪɚɦɟɬ ɞɨ ɲɜɢɞɤɨɝɨ ɪɨɫɬɭ (ɉɒɊ = 109–119 %). 

Ɂɚ ɤɨɦɩɥɟɤɫɧɨɸ ɨɰɿɧɤɨɸ ɧɚɣɜɢɳɿ ɪɚɧɝɢ ɦɚɸɬɶ ɤɥɨɧɢ ɒɲ-25, ɒɫ-8, ɒɲ-23, ɒɲ-20 ɿ ɒɲ-21 

(38,5 % ɭɫɿɯ ɩɨɬɨɦɫɬɜ). Ȳɯ ɩɪɨɩɨɧɭєɦɨ ɜɿɞɧɟɫɬɢ ɞɨ ɤɚɧɞɢɞɚɬɿɜ ɭ ɫɨɪɬɢ-ɤɥɨɧɢ ɞɥɹ ɱɚɫɬɤɨɜɨɝɨ 
ɜɜɟɞɟɧɧɹ (ɞɨ 30 %) ɭ ɤɭɥɶɬɭɪɢ ɡ ɤɨɪɨɬɤɢɦ ɨɛɨɪɨɬɨɦ ɪɭɛɤɢ. 

Ƚɟɧɟɬɢɱɧɢɣ ɡɫɭɜ ɞɥɹ ɤɪɚɳɢɯ ɩɥɸɫɨɜɢɯ ɞɟɪɟɜ ɭ ɜɿɰɿ 60–70 ɪɨɤɿɜ, ɜɟɝɟɬɚɬɢɜɧɟ ɩɨɬɨɦɫɬɜɨ ɹɤɢɯ є 
ɲɜɢɞɤɨɪɨɫɥɢɦ, ɫɬɚɧɨɜɢɬɶ ɡɚ ɜɢɫɨɬɨɸ 14,3 %, ɡɚ ɞɿɚɦɟɬɪɨɦ 19,4 %. 
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ɍȾɄ 630*232.411:633.877.3 ɋ. Ⱥ. ɉɪɚɯɨɞɫɤɢɣ – ɚɫɩɢɪɚɧɬ ɤɚɮɟɞɪɵ ɥɟɫɨɡɚɳɢɬɵ 
ɢ ɫɚɞɨɜɨ-ɩɚɪɤɨɜɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ȼɟɥɨɪɭɫɫɤɨɝɨ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ, ɝ. Ȼɪɟɫɬ; 
ȼ. Ɇ. Ʉɚɩɥɢɱ – ɞɨɤɬɨɪ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ 
ɤɚɮɟɞɪɵ ɥɟɫɨɡɚɳɢɬɵ ɢ ɫɚɞɨɜɨ-ɩɚɪɤɨɜɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
Ȼɟɥɨɪɭɫɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɭɧɢɜɟɪɫɢɬɟɬɚ, ɝ. Ȼɪɟɫɬ 

Ⱥɞɚɩɬɚɰɢɹ ɢ ɫɨɫɬɨɹɧɢɟ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ (Pinus silvestris L.) 

ɜ ɥɟɫɧɵɯ ɤɭɥɶɬɭɪɚɯ
 

Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɧɚ ɤɚɮɟɞɪɟ ɥɟɫɨɡɚɳɢɬɵ 
ɢ ɫɚɞɨɜɨ-ɩɚɪɤɨɜɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ȻȽɌɍ 

Ɉɫɭɳɟɫɬɜɥɟɧɚ ɩɨɫɚɞɤɚ ɤɨɧɬɟɣɧɟɪɧɨɝɨ ɩɨɫɚɞɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɫɩɨɫɨɛɚɯ ɨɛɪɚɛɨɬɤɢ ɩɨɱɜɵ. 
ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɤɭɥɶɬɭɪɵ, ɫɨɡɞɚɧɧɵɟ ɫɟɹɧɰɚɦɢ, ɜɵɪɚɳɟɧɧɵɦɢ ɜ ɤɨɧɬɟɣɧɟɪɚɯ, ɢɦɟɸɬ ɛɨɥɟɟ ɜɵɫɨɤɢɟ 
ɛɢɨɦɟɬɪɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɨɫɚɞɨɱɧɵɦ ɦɚɬɟɪɢɚɥɨɦ ɫ ɨɬɤɪɵɬɨɣ ɤɨɪɧɟɜɨɣ ɫɢɫɬɟɦɨɣ. ɉɪɢ 
ɨɛɪɚɛɨɬɤɟ ɩɨɱɜɵ ɩɥɭɝɨɦ ɉɅɇ-2-35 ɨɬɦɟɱɚɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨɟ ɪɚɡɜɢɬɢɟ ɫɨɪɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɜ ɬɟɱɟɧɢɟ 
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ɩɟɪɜɵɯ ɞɜɭɯ ɥɟɬ ɫɢɥɶɧɨ ɭɝɧɟɬɚɸɳɟɣ ɪɨɫɬ ɢ ɩɪɢɠɢɜɚɟɦɨɫɬɶ ɩɨɫɚɞɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɪɚɡɥɢɱɧɨɝɨ ɬɢɩɚ. 
ɉɪɨɜɟɞɟɧɨ ɢɫɫɥɟɞɨɜɚɧɢɟ ɫɜɨɣɫɬɜ ɫɭɛɫɬɪɚɬɚ ɤɨɧɬɟɣɧɟɪɨɜ ɢ ɩɨɱɜɟɧɧɵɯ ɭɫɥɨɜɢɣ, ɜ ɤɨɬɨɪɵɟ ɩɪɨɢɡɜɨɞɢɥɚɫɶ 
ɩɨɫɚɞɤɚ ɥɟɫɧɵɯ ɤɭɥɶɬɭɪ. ȼɵɹɜɥɟɧɨ, ɱɬɨ ɩɨɫɚɞɨɱɧɵɣ ɦɚɬɟɪɢɚɥ ɫ ɡɚɤɪɵɬɨɣ ɤɨɪɧɟɜɨɣ ɫɢɫɬɟɦɨɣ ɨɛɥɚɞɚɟɬ ɛɨɥɟɟ 
ɜɵɫɨɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɩɪɢɠɢɜɚɟɦɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɨɛɟɝɨɜɶɸɧɚɦɢ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: Pinus silvestris, ɫɩɨɫɨɛɵ ɨɛɪɚɛɨɬɤɢ ɩɨɱɜɵ, ɩɪɢɪɨɫɬ ɛɢɨɦɟɬɪɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ. 

ɉɪɚɯɨɞɫɶɤɢɣ ɋ. Ⱥ., Ʉɚɩɥɿɱ ȼ. Ɇ. Ⱥɞɚɩɬɚɰɿɹ ɿ ɫɬɚɧ ɫɨɫɧɢ ɡɜɢɱɚɣɧɨʀ (Pinus silvestris L.) ɭ ɥɿɫɨɜɢɯ 
ɤɭɥɶɬɭɪɚɯ. Ɂɞɿɣɫɧɟɧɨ ɩɨɫɚɞɤɭ ɤɨɧɬɟɣɧɟɪɧɨɝɨ ɩɨɫɚɞɤɨɜɨɝɨ ɦɚɬɟɪɿɚɥɭ ɩɿɞ ɱɚɫ ɪɿɡɧɢɯ ɫɩɨɫɨɛɿɜ ɨɛɪɨɛɿɬɤɭ ʉɪɭɧɬɭ. 
ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɤɭɥɶɬɭɪɢ, ɫɬɜɨɪɟɧɿ ɫɿɹɧɰɹɦɢ, ɜɢɪɨɳɟɧɢɦɢ ɜ ɤɨɧɬɟɣɧɟɪɚɯ, ɦɚɸɬɶ ɜɢɳɿ ɛɿɨɦɟɬɪɢɱɧɿ ɩɨɤɚɡɧɢɤɢ 
ɩɨɪɿɜɧɹɧɨ ɡ ɩɨɫɚɞɤɨɜɢɦ ɦɚɬɟɪɿɚɥɨɦ ɿɡ ɜɿɞɤɪɢɬɨɸ ɤɨɪɟɧɟɜɨɸ ɫɢɫɬɟɦɨɸ. ɉɿɞ ɱɚɫ ɨɛɪɨɛɿɬɤɭ ʉɪɭɧɬɭ ɩɥɭɝɨɦ 
ɉɅɇ-2-35 ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɡɧɚɱɧɢɣ ɪɨɡɜɢɬɨɤ ɛɭɪ’ɹɧɿɜ, ɹɤɿ ɩɪɨɬɹɝɨɦ ɩɟɪɲɢɯ ɞɜɨɯ ɪɨɤɿɜ ɩɪɢɝɧɿɱɭɸɬɶ ɪɿɫɬ ɿ 
ɩɪɢɠɢɜɥɸɜɚɧɿɫɬɶ ɩɨɫɚɞɤɨɜɨɝɨ ɦɚɬɟɪɿɚɥɭ ɪɿɡɧɨɝɨ ɬɢɩɭ. ɉɪɨɜɟɞɟɧɟ ɞɨɫɥɿɞɠɟɧɧɹ ɜɥɚɫɬɢɜɨɫɬɟɣ ɫɭɛɫɬɪɚɬɭ 
ɤɨɧɬɟɣɧɟɪɿɜ ɿ ʉɪɭɧɬɨɜɢɯ ɭɦɨɜ, ɭ ɹɤɢɯ ɡɞɿɣɫɧɸɜɚɥɚɫɶ ɩɟɪɟɫɚɞɤɚ ɥɿɫɨɜɢɯ ɤɭɥɶɬɭɪ. ɍɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɩɨɫɚɞɤɨɜɢɣ 
ɦɚɬɟɪɿɚɥ ɿɡ ɡɚɤɪɢɬɨɸ ɤɨɪɟɧɟɜɨɸ ɫɢɫɬɟɦɨɸ ɦɚє ɜɢɳɿ ɩɨɤɚɡɧɢɤɢ ɩɪɢɠɢɜɥɸɜɚɧɨɫɬɿ ɬɚ ɫɬɿɣɤɨɫɬɿ ɞɨ ɭɲɤɨɞɠɟɧɧɹ 
ɡɜɿɣɧɢɰɟɸ. 

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: Pinus silvestris, ɫɩɨɫɨɛɢ ɨɛɪɨɛɿɬɤɭ ʉɪɭɧɬɭ, ɩɪɢɪɿɫɬ ɛɿɨɦɟɬɪɢɱɧɢɯ ɩɨɤɚɡɧɢɤɿɜ. 

Prachodckyi S. A., Kaplich V. M. Adaptation and State of Pine Scotch (Pinus silvestris L.) in Forest 

Cultures. Landing of container planting-stock is carried out at the different methods of treatment of soil, it is here set 

that cultures, created seedlings, reared in containers, have higher biometrical indexes as compared to a planting-stock 

with the open root system. At treatment of soil the plough of PLN-2-35 is mark considerable development of weeds, 

during the first two years strongly oppressive growth and establishment of planting-stock of different type. Research of 

properties of substrate of containers and soil conditions landing of forest cultures was conducted. It is discovered that a 

planting-stock with the closed rootage owns the higher indexes of establishment, and to firmness to the damages of 

Evetria. 

Key words: Pinus silvestris, methods of treatment of soil, increase of biometric indices. 

 

ɉɨɫɬɚɧɨɜɤɚ ɧɚɭɱɧɨɣ ɩɪɨɛɥɟɦɵ ɢ ɟɟ ɡɧɚɱɟɧɢɟ. Ɉɞɧɢɦ ɢɡ ɝɥɚɜɧɵɯ ɞɨɫɬɨɢɧɫɬɜ ɤɨɧɬɟɣɧɟɪɧɨɝɨ 
ɩɨɫɚɞɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɡɧɚɱɢɬɟɥɶɧɨ ɪɚɫɲɢɪɢɬɶ ɫɪɨɤɢ ɥɟɫɨɩɨɫɚɞɨɱɧɵɯ ɪɚɛɨɬ. 
ȼɧɟɞɪɟɧɢɟ ɧɨɜɵɯ ɢɧɬɟɧɫɢɜɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɥɟɫɨɜɵɪɚɳɢɜɚɧɢɹ Д1Ж, ɤ ɤɨɬɨɪɵɦ ɨɬɧɨɫɢɬɫɹ 
ɜɵɪɚɳɢɜɚɧɢɟ ɩɨɫɚɞɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɡɚɤɪɵɬɨɣ ɤɨɪɧɟɜɨɣ ɫɢɫɬɟɦɨɣ (ɉɆɁɄ), ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ 
ɧɚɩɪɚɜɥɟɧɢɟɦ ɜ ɩɪɨɰɟɫɫɟ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɚ ɥɟɫɨɜ. Ɋɚɡɜɢɬɢɟ ɞɚɧɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ 
ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɨɫɚɞɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. ɉɪɢɦɟɧɟɧɢɟ ɜ ɥɟɫɧɨɦ ɯɨɡɹɣɫɬɜɟ ɫɟɹɧɰɟɜ ɫ 
ɡɚɤɪɵɬɨɣ ɤɨɪɧɟɜɨɣ ɫɢɫɬɟɦɨɣ ɩɨɡɜɨɥɹɟɬ ɬɚɤɠɟ ɢɡɛɟɠɚɬɶ ɩɨɜɪɟɠɞɟɧɢɹ ɤɨɪɧɟɜɨɣ ɫɢɫɬɟɦɵ ɪɚɫɬɟɧɢɹ 
ɩɪɢ ɩɟɪɟɫɚɞɤɟ, ɢɫɩɨɥɶɡɭɹ ɜ ɱɚɫɬɧɨɫɬɢ ɟɝɨ ɩɟɪɟɜɚɥɤɭ. 

Ɍɟɯɧɨɥɨɝɢɹ ɜɵɪɚɳɢɜɚɧɢɹ ɩɨɫɚɞɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɨɝɪɚɧɢɱɟɧɧɨɦ ɨɛɴɟɦɟ ɫɭɛɫɬɪɚɬɚ ɬɟɫɧɨ 
ɫɜɹɡɚɧɚ ɫ ɞɪɭɝɢɦɢ ɫɨɜɪɟɦɟɧɧɵɦɢ ɫɢɫɬɟɦɚɦɢ, ɬɚɤɢɦɢ ɤɚɤ ɡɚɳɢɳɟɧɧɵɣ ɝɪɭɧɬ, ɫɩɟɰɢɚɥɶɧɵɟ 
ɫɭɛɫɬɪɚɬɵ ɢ ɞɨɛɚɜɤɢ ɤ ɧɢɦ, ɷɥɢɬɧɨɟ ɫɟɦɟɧɧɨɟ ɫɵɪɶɟ. ɉɆɁɄ ɢɦɟɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɥɭɱɲɢɟ ɩɨɤɚɡɚɬɟɥɢ 
ɤɚɱɟɫɬɜɚ, ɜ ɱɚɫɬɧɨɫɬɢ ɦɟɥɤɢɣ ɩɨɫɚɞɨɱɧɵɣ ɦɚɬɟɪɢɚɥ ɛɵɫɬɪɟɟ ɚɞɚɩɬɢɪɭɟɬɫɹ ɜ ɧɨɜɵɯ ɭɫɥɨɜɢɹɯ, ɞɚɠɟ 
ɢɫɩɵɬɵɜɚɹ ɫɢɥɶɧɨɟ ɤɨɧɤɭɪɟɧɬɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɫɨ ɫɬɨɪɨɧɵ ɫɨɪɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. ȼ ɷɬɨɣ ɫɜɹɡɢ 
ɨɫɨɛɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɨɛɪɟɬɚɟɬ ɫɩɨɫɨɛ ɨɛɪɚɛɨɬɤɢ ɩɨɱɜɵ ɢ ɫɢɫɬɟɦɚ ɩɨɫɥɟɩɨɫɚɞɨɱɧɨɝɨ ɭɯɨɞɚ. ȼɵɪɚɳɢ-

ɜɚɧɢɟ ɩɨɫɚɞɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɡɚɤɪɵɬɵɦɢ ɤɨɪɧɹɦɢ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɨ ɦɧɨɝɢɯ ɫɬɪɚɧɚɯ ɦɢɪɚ. 
Ɂɚ ɪɭɛɟɠɨɦ ɉɆɁɄ ɜ ɨɩɵɬɧɵɯ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɦɚɫɲɬɚɛɚɯ ɢɫɩɵɬɵɜɚɟɬɫɹ ɫ ɤɨɧɰɚ 50-ɯ ɝɝ. ɏɏ ɜ. 
Ɇɧɨɝɢɟ ɢɫɫɥɟɞɨɜɚɬɟɥɢ Д2Ж ɨɬɦɟɱɚɸɬ, ɱɬɨ ɤɭɥɶɬɭɪɵ, ɫɨɡɞɚɧɧɵɟ ɤɨɧɬɟɣɧɟɪɧɵɦ ɩɨɫɚɞɨɱɧɵɦ ɦɚɬɟɪɢɚ-

ɥɨɦ, ɚɞɚɩɬɢɪɭɸɬɫɹ ɢ ɪɚɫɬɭɬ ɛɵɫɬɪɟɟ, ɱɟɦ ɤɭɥɶɬɭɪɵ ɢɡ ɫɟɹɧɰɟɜ ɫ ɨɬɤɪɵɬɨɣ ɤɨɪɧɟɜɨɣ ɫɢɫɬɟɦɨɣ (ɈɄɋ). 
ɇɟɞɨɫɬɚɬɨɱɧɨ ɢɡɭɱɟɧɧɵɦ ɨɫɬɚɟɬɫɹ ɜɨɩɪɨɫ ɚɞɚɩɬɚɰɢɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤɭɥɶɬɭɪ, ɫɨɡɞɚɧɧɵɯ ɬɚɤɢɦ 

ɩɨɫɚɞɨɱɧɵɦ ɦɚɬɟɪɢɚɥɨɦ. Ⱥ. Ɉ. ɋɟɧɶɤɨɜ Д3Ж ɨɬɦɟɱɚɟɬ, ɱɬɨ ɤɨɧɬɟɣɧɢɡɢɪɨɜɚɧɧɵɟ ɫɟɹɧɰɵ ɚɞɚɩɬɢɪɭɸɬɫɹ 
ɝɨɪɚɡɞɨ ɛɵɫɬɪɟɟ ɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɢɦɟɸɬ ɥɭɱɲɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɢɪɨɫɬɚ ɢ ɨɛɳɟɝɨ ɫɨɫɬɨɹɧɢɹ ɩɨ ɫɪɚɜ-

ɧɟɧɢɸ ɫ ɚɧɚɥɨɝɢɱɧɵɦ ɜɚɪɢɚɧɬɨɦ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɟɹɧɰɟɜ, ɜɵɪɚɳɟɧɧɵɯ ɩɨ ɨɛɵɱɧɨɣ ɬɟɯɧɨɥɨɝɢɢ. 
ɗɬɨ ɫɜɹɡɚɧɨ, ɫɤɨɪɟɟ, ɫ ɧɚɥɢɱɢɟɦ ɧɟɤɨɬɨɪɨɝɨ ɡɚɩɚɫɚ ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ ɜ ɬɨɪɮɹɧɨɦ ɛɪɢɤɟɬɟ ɢ, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɛɨɥɟɟ ɜɵɫɨɤɢɦ ɩɨɬɟɧɰɢɚɥɨɦ ɪɨɫɬɚ. 

Ɇɚɬɟɪɢɚɥ ɢ ɦɟɬɨɞɵ. ȼ ɰɟɥɹɯ ɢɡɭɱɟɧɢɹ ɫɤɨɪɨɫɬɢ ɚɞɚɩɬɚɰɢɢ ɉɆɁɄ ɢ ɟɝɨ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ 
ɧɚɫɟɤɨɦɵɦ ɜɪɟɞɢɬɟɥɹɦ ɜ ɭɫɥɨɜɢɹɯ Ȼɟɥɚɪɭɫɢ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɫɩɨɫɨɛɚɯ ɨɛɪɚɛɨɬɤɢ ɩɨɱɜɵ ɡɚɥɨɠɟɧɵ ɬɪɢ 

ɩɪɨɛɧɵɟ ɩɥɨɳɚɞɢ. Ʌɟɫɧɵɟ ɤɭɥɶɬɭɪɵ ɧɚ ɩɪɨɛɧɵɯ ɩɥɨɳɚɞɹɯ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɨɫɚɞɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɤɚɤ 
ɫ ɡɚɤɪɵɬɨɣ, ɬɚɤ ɢ ɫ ɨɬɤɪɵɬɨɣ ɤɨɪɧɟɜɨɣ ɫɢɫɬɟɦɨɣ ɫɨɡɞɚɧɵ ɜ ɚɩɪɟɥɟ 2006 ɝ. ɜ ɤɜ. 71 ɇɟɝɨɪɟɥɶɫɤɨɝɨ ɭɱɟɛɧɨ-

ɨɩɵɬɧɨɝɨ ɥɟɫɯɨɡɚ (ɇɟɝɨɪɟɥɶɫɤɨɟ ɥɟɫɧɢɱɟɫɬɜɨ) ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɜɵɲɟɞɲɟɣ ɢɡ-ɩɨɞ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
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ɩɨɥɶɡɨɜɚɧɢɹ (ɪɢɫ. 1). ȼɚɪɢɚɧɬɵ ɨɩɵɬɚ ɨɬɥɢɱɚɥɢɫɶ ɫɩɨɫɨɛɨɦ ɨɛɪɚɛɨɬɤɢ ɩɨɱɜɵ: ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɩɥɭɝɢ 
ɉɅɇ-2-35, ɉɅȾ-1,2 ɢ ɉɄɅ-70 (ɩɨɫɚɞɤɚ ɜ ɞɧɨ ɛɨɪɨɡɞɵ) ɜ ɚɝɪɟɝɚɬɟ ɫ ɬɪɚɤɬɨɪɨɦ ɆɌɁ-82. ɉɨɫɚɞɨɱɧɵɣ 
ɦɚɬɟɪɢɚɥ ɩɪɟɞɫɬɚɜɥɟɧ ɨɞɧɨɥɟɬɧɢɦɢ ɫɟɹɧɰɚɦɢ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ (Pinus silvestris L.) ɫ ɡɚɤɪɵɬɨɣ ɢ 
ɨɬɤɪɵɬɨɣ ɤɨɪɧɟɜɨɣ ɫɢɫɬɟɦɨɣ. ɉɨɫɚɞɤɚ ɥɟɫɧɵɯ ɤɭɥɶɬɭɪ ɢɡ ɉɆɁɄ – ɩɨɞ ɦɟɱ Ʉɨɥɟɫɨɜɚ, ɩɨɫɚɞɨɱɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ ɫ ɨɬɤɪɵɬɨɣ ɤɨɪɧɟɜɨɣ ɫɢɫɬɟɦɨɣ (ɉɆɈɄ) – ɫ ɩɨɦɨɳɶɸ ɥɟɫɨɩɨɫɚɞɨɱɧɨɣ ɦɚɲɢɧɵ ɆɅɍ-1. 

Ɋɚɡɦɟɳɟɧɢɟ ɩɨɫɚɞɨɱɧɵɯ ɦɟɫɬ ɜɨ ɜɫɟɯ ɫɥɭɱɚɹɯ ɨɞɢɧɚɤɨɜɨɟ − 4×1 ɦ, ɬ. ɟ. ɢɫɯɨɞɧɚɹ ɝɭɫɬɨɬɚ ɥɟɫɧɵɯ ɤɭɥɶɬɭɪ 
ɫɨɫɬɚɜɥɹɥɚ 2500 ɲɬ/ɝɚ. ȼɫɟ ɜɚɪɢɚɧɬɵ ɨɩɵɬɚ ɪɚɡɦɟɳɚɸɬɫɹ ɜ ɢɞɟɧɬɢɱɧɵɯ ɭɫɥɨɜɢɹɯ ɩɪɨɢɡɪɚɫɬɚɧɢɹ.  

Ɂɚɤɥɚɞɤɭ ɩɪɨɛɧɵɯ ɩɥɨɳɚɞɟɣ ɩɪɨɜɨɞɢɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ Ȼ. Ⱥ. Ⱦɨɫɩɟɯɨɜɚ Д4Ж. 
Ʉɚɠɞɚɹ ɩɪɨɛɧɚɹ ɩɥɨɳɚɞɶ ɜɤɥɸɱɚɥɚ ɜ ɫɟɛɹ ɜɫɟ ɫɨɯɪɚɧɢɜɲɢɟɫɹ ɪɚɫɬɟɧɢɹ ɢɥɢ ɛɢɨɦɟɬɪɢɱɟɫɤɢɟ 
ɩɨɤɚɡɚɬɟɥɢ ɡɚɦɟɪɹɥɢ ɧɟ ɦɟɧɟɟ ɱɟɦ ɧɚ 100 ɞɟɪɟɜɶɹɯ. 

ɋ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɨɝɨ ɢ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɩɨɱɜ ɧɚ ɩɪɨɛɧɵɯ ɩɥɨɳɚɞɹɯ 
ɡɚɥɨɠɟɧ ɩɨɱɜɟɧɧɵɣ ɪɚɡɪɟɡ (ɝɥɭɛɢɧɨɣ 200 ɫɦ). ɇɚ ɨɫɧɨɜɚɧɢɢ ɢɡɦɟɧɟɧɢɹ ɰɜɟɬɚ, ɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɫɨɫɬɚɜɚ, ɫɬɪɭɤɬɭɪɵ ɢ ɞɪɭɝɢɯ ɜɧɟɲɧɢɯ ɩɪɢɡɧɚɤɨɜ ɫɬɟɧɤɢ ɪɚɡɪɟɡɚ ɜɵɞɟɥɟɧɵ ɝɟɧɟɬɢɱɟɫɤɢɟ ɝɨɪɢɡɨɧɬɵ. 
ɂɡ ɤɚɠɞɨɝɨ ɝɨɪɢɡɨɧɬɚ ɜɡɹɬɵ ɨɛɪɚɡɰɵ ɞɥɹ ɥɚɛɨɪɚɬɨɪɧɵɯ ɚɧɚɥɢɡɨɜ. 

Ƚɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɩɨɱɜɵ ɨɩɪɟɞɟɥɹɥɢ ɩɨ ɦɟɬɨɞɭ Ⱥ. ɇ. ɋɚɛɚɧɢɧɚ (ɦɟɬɨɞ ɞɜɨɣɧɨɝɨ 
ɨɬɦɭɱɢɜɚɧɢɹ). ɉɨɱɜɭ ɢɡɧɚɱɚɥɶɧɨ ɪɚɡɞɟɥɹɥɢ ɧɚ ɤɪɭɩɧɨɡɟɦ ɢ ɦɟɥɤɨɡɟɦ, ɩɨɫɥɟ ɱɟɝɨ ɫ ɩɨɦɨɳɶɸ 
ɫɩɟɰɢɚɥɶɧɨɝɨ ɩɪɢɛɨɪɚ ɜɡɦɭɱɢɜɚɥɢ ɜ ɜɨɞɟ ɢ ɱɟɪɟɡ ɨɩɪɟɞɟɥɟɧɧɨɟ ɜɪɟɦɹ ɫɥɢɜɚɥɢ ɜɦɟɫɬɟ ɫ 
ɧɟɭɫɩɟɜɲɢɦɢ ɨɫɟɫɬɶ ɧɚ ɞɧɨ ɫɨɫɭɞɚ ɦɟɥɤɢɦɢ ɱɚɫɬɢɰɚɦɢ, ɱɟɦ ɛɵɥɨ ɞɨɫɬɢɝɧɭɬɨ ɨɬɞɟɥɟɧɢɟ ɤɪɭɩɧɵɯ 
ɱɚɫɬɢɰ ɨɬ ɛɨɥɟɟ ɦɟɥɤɢɯ. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɞɜɢɠɧɨɣ ɮɨɫɮɨɪɧɨɣ ɤɢɫɥɨɬɵ (P2O5) ɩɪɨɜɨɞɢɥɢ ɩɨ ɦɟɬɨɞɭ 
Ⱥ. Ɍ. Ʉɢɪɫɚɧɨɜɚ ɫ ɩɨɦɨɳɶɸ ɮɨɬɨɦɟɬɪɚ ɄɎɄ-3-01. Ⱦɥɹ ɢɡɜɥɟɱɟɧɢɹ ɮɨɫɮɨɪɧɨɣ ɤɢɫɥɨɬɵ ɢɫɩɨɥɶɡɨɜɚɥɢ 
0,2 ɧ. ɪɚɫɬɜɨɪ HCХ, ɤɨɬɨɪɵɣ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɚɫɬɜɨɪɹɸɳɟɣ ɫɢɥɟ ɤɨɪɧɟɜɵɯ ɜɵɞɟɥɟɧɢɣ ɪɚɫɬɟɧɢɹ. 
ɉɨɞɜɢɠɧɵɣ ɤɚɥɢɣ (K2O) ɨɩɪɟɞɟɥɹɥɢ ɧɚ ɮɨɬɨɦɟɬɪɟ ɉɎɆ-Ȼɉ ɩɨ ɦɟɬɨɞɢɤɟ Ⱥ. Ⱦ. Ɇɚɫɥɨɜɨɣ. Ʉɚɥɢɣ 
ɨɩɪɟɞɟɥɹɥɢ ɜ 1,0 ɧ. ɭɤɫɭɫɧɨɚɦɦɨɧɢɣɧɨɣ ɜɵɬɹɠɤɟ ɩɪɢ ɫɨɨɬɧɨɲɟɧɢɢ ɩɨɱɜɵ ɤ ɪɚɫɬɜɨɪɭ 1 : 10. 

Ɉɩɪɟɞɟɥɟɧɚ ɤɢɫɥɨɬɧɨɫɬɶ ɢ ɫɨɞɟɪɠɚɧɢɟ ɜ ɩɨɱɜɟ ɝɭɦɭɫɚ ɩɨ ɨɛɳɟɩɪɢɧɹɬɵɦ ɦɟɬɨɞɢɤɚɦ Д5Ж.  
ɉɪɨɜɟɞɟɧɨ ɢɫɫɥɟɞɨɜɚɧɢɟ ɫɜɨɣɫɬɜ ɬɨɪɮɚ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɜ ɤɚɱɟɫɬɜɟ ɫɭɛɫɬɪɚɬɚ ɩɪɢ ɜɵɪɚɳɢɜɚɧɢɢ 

ɉɆɁɄ. ɋ ɩɨɦɨɳɶɸ ɪɚɡɥɢɱɧɵɯ ɦɟɬɨɞɨɜ Д5Ж ɢɡɭɱɟɧ ɟɝɨ ɛɨɬɚɧɢɱɟɫɤɢɣ ɫɨɫɬɚɜ, ɡɨɥɶɧɨɫɬɶ, ɫɬɟɩɟɧɶ 
ɪɚɡɥɨɠɟɧɢɹ, ɨɩɪɟɞɟɥɟɧɚ ɤɢɫɥɨɬɧɨɫɬɶ ɢ ɤɨɥɢɱɟɫɬɜɨ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɢɬɚɧɢɹ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɢɪɨɫɬɚ ɛɢɨɦɟɬɪɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ (ɜɵɫɨɬɚ ɞɟɪɟɜɚ, ɩɪɢɪɨɫɬ ɝɥɚɜɧɨɝɨ ɩɨɛɟɝɚ, 
ɞɢɚɦɟɬɪ ɤɨɪɧɟɜɨɣ ɲɟɣɤɢ, ɞɥɢɧɚ ɯɜɨɢ ɩɨɫɥɟɞɧɟɝɨ ɝɨɞɚ, ɞɥɢɧɚ ɧɚɢɛɨɥɶɲɟɝɨ ɤɨɪɧɹ) ɩɪɨɜɨɞɢɥɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ Ⱥ. Ⱥ. Ɇɨɥɱɚɧɨɜɚ, ȼ. ȼ. ɋɦɢɪɧɨɜɚ, Ʌ. ȿ. Ɋɨɞɢɧɚ, 
ɇ. ɉ. Ɋɟɦɟɡɨɜɚ, ɇ. ɂ. Ȼɚɡɢɥɟɜɢɱ Д6; 7Ж. ȼɨ ɜɫɟɯ ɫɥɭɱɚɹɯ ɝɨɞɢɱɧɵɣ ɩɪɢɪɨɫɬ ɬɟɤɭɳɟɝɨ ɝɨɞɚ ɨɩɪɟɞɟɥɹɥɢ 
ɩɨɫɥɟ ɩɨɥɧɨɝɨ ɩɪɟɤɪɚɳɟɧɢɹ ɫɟɡɨɧɧɨɝɨ ɩɪɢɪɨɫɬɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɱɚɫɬɟɣ ɞɟɪɟɜɚ. Ɉɛɳɭɸ ɜɵɫɨɬɭ ɢ 
ɩɪɢɪɨɫɬ ɝɥɚɜɧɨɝɨ ɩɨɛɟɝɚ ɨɩɪɟɞɟɥɹɥɢ ɫ ɩɨɦɨɳɶɸ ɥɢɧɟɣɤɢ, ɚ ɞɢɚɦɟɬɪ ɤɨɪɧɟɜɨɣ ɲɟɣɤɢ – 

ɲɬɚɧɝɟɧɰɢɪɤɭɥɟɦ ɧɚ ɪɚɫɬɭɳɢɯ ɞɟɪɟɜɶɹɯ. Ⱦɥɢɧɭ ɯɜɨɢ ɩɨɫɥɟɞɧɟɝɨ ɝɨɞɚ ɢ ɞɥɢɧɭ ɫɬɟɪɠɧɟɜɨɝɨ ɤɨɪɧɹ 
ɢɡɦɟɪɹɥɢ ɬɚɤɠɟ ɥɢɧɟɣɤɨɣ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ ɧɚ ɜɵɛɪɚɧɧɵɯ ɦɨɞɟɥɶɧɵɯ ɞɟɪɟɜɶɹɯ, ɤɨɬɨɪɵɟ 
ɛɵɥɢ ɨɬɨɛɪɚɧɵ ɜ ɥɟɫɧɵɯ ɤɭɥɶɬɭɪɚɯ ɩɨ ɜɵɫɨɬɟ ɢ ɞɢɚɦɟɬɪɭ ɤɨɪɧɟɜɨɣ ɲɟɣɤɢ. 

ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ ɦɚɬɟɪɢɚɥɨɜ ɩɪɨɜɨɞɢɥɚɫɶ ɧɚ 95 % ɞɨɜɟɪɢɬɟɥɶɧɨɦ ɢɧɬɟɪɜɚɥɟ ɩɨ ɪɟɤɨ-

ɦɟɧɞɚɰɢɹɦ ȼ. Ʌ. ȼɨɡɧɟɫɟɧɫɤɨɝɨ Д8Ж ɢ Ȼ. Ⱥ. Ⱦɨɫɩɟɯɨɜɚ Д4Ж ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 
MO Excel. 

ɂɡɥɨɠɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ. 
Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɩɨɱɜɚ ɧɚ ɥɟɫɨɤɭɥɶɬɭɪɧɨɣ ɩɥɨɳɚɞɢ ɜɨ ɦɧɨɝɨɦ ɨɩɪɟɞɟɥɹɟɬ ɨɫɨɛɟɧɧɨɫɬɢ ɪɚɡɜɢɬɢɹ 
ɞɪɟɜɟɫɧɵɯ ɪɚɫɬɟɧɢɣ ɜ ɬɟɱɟɧɢɟ ɜɫɟɣ ɠɢɡɧɢ. ɉɨɩɚɞɚɹ ɜ ɛɥɚɝɨɩɪɢɹɬɧɵɟ ɩɨɱɜɟɧɧɵɟ ɭɫɥɨɜɢɹ, ɨɧɢ 
ɛɵɫɬɪɟɟ ɚɞɚɩɬɢɪɭɸɬɫɹ ɢ ɨɤɚɡɵɜɚɸɬɫɹ ɥɭɱɲɟ ɩɨɞɝɨɬɨɜɥɟɧɧɵɦɢ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɚɛɢɨɬɢɱɟɫɤɢɯ ɢ 
ɛɢɨɬɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ, ɱɟɦ ɜ ɜɚɪɢɚɧɬɟ ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ ɬɪɟɛɨɜɚɧɢɣ ɩɨɪɨɞɵ ɢ ɭɫɥɨɜɢɣ ɩɪɨɢɡɪɚɫɬɚɧɢɹ. 
ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɨɝɥɨɳɟɧɢɟ ɨɩɬɢɦɚɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ ɢ ɜɥɚɝɢ ɜɨ ɦɧɨɝɨɦ 
ɨɩɪɟɞɟɥɹɸɬ ɭɪɨɜɟɧɶ ɭɫɬɨɣɱɢɜɨɫɬɢ ɥɟɫɧɵɯ ɤɭɥɶɬɭɪ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɜɪɟɞɧɵɯ ɨɪɝɚɧɢɡɦɨɜ. ȼ ɷɬɨɣ ɫɜɹɡɢ 
ɢɡɭɱɟɧɢɟ ɪɨɫɬɚ, ɚɞɚɩɬɚɰɢɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɥɟɫɧɵɯ ɤɭɥɶɬɭɪ ɤ ɧɚɫɟɤɨɦɵɦ ɜɪɟɞɢɬɟɥɹɦ ɢ 
ɮɢɬɨɩɚɬɨɝɟɧɚɦ ɫɥɟɞɭɟɬ ɧɚɱɢɧɚɬɶ ɫ ɚɧɚɥɢɡɚ ɭɫɥɨɜɢɣ ɩɪɨɢɡɪɚɫɬɚɧɢɹ. ɇɚ ɪɢɫ. 1 ɩɪɟɞɫɬɚɜɥɟɧ ɩɥɚɧ 
ɩɪɨɛɧɵɯ ɩɥɨɳɚɞɟɣ (ɉɉ1-ɉɉ3), ɝɞɟ ɩɪɨɜɨɞɟɧɚ ɩɨɫɚɞɤɚ ɥɟɫɧɵɯ ɤɭɥɶɬɭɪ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɉɆɁɄ. 
ɉɨɱɜɚ ɧɚ ɢɫɫɥɟɞɭɟɦɵɯ ɭɱɚɫɬɤɚɯ ɦɚɥɨ ɨɛɟɫɩɟɱɟɧɚ ɷɥɟɦɟɧɬɚɦɢ ɩɢɬɚɧɢɹ: ɤɚɥɢɹ (K2O) ɫɨɞɟɪɠɢɬɫɹ 
1,8−3,6 ɦɝ/100 ɝ ɩɨɱɜɵ, ɮɨɫɮɨɪɚ (P2O5) – 3,6−6,6 ɦɝ/100 ɝ ɩɨɱɜɵ, ɫɨɞɟɪɠɚɧɢɟ ɝɭɦɭɫɚ ɧɟ ɩɪɟɜɵɲɚɟɬ 
1,5 %, ɚ ɤɢɫɥɨɬɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ (ɪɇ (KCХ)) 5,2−5,6 (ɬɚɛɥ. 1). 
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ȼ ɬɨɠɟ ɜɪɟɦɹ ɜɟɪɯɨɜɨɣ ɫɮɚɝɧɨɜɨ-ɩɭɲɢɰɟɜɵɣ ɬɨɪɮ (ɡɨɥɶɧɨɫɬɶ 2,8 %), ɢɫɩɨɥɶɡɭɟɦɵɣ ɩɪɢ 
ɡɚɩɨɥɧɟɧɢɢ ɤɨɧɬɟɣɧɟɪɨɜ, ɨɛɥɚɞɚɹ ɫɢɥɶɧɨ ɤɢɫɥɨɣ ɪɟɚɤɰɢɟɣ ɫɪɟɞɵ (ЩH = 3,2), ɜɫɟ ɠɟ ɛɨɥɟɟ ɨɩɬɢɦɚɥɟɧ 
ɞɥɹ ɪɨɫɬɚ ɢ ɪɚɡɜɢɬɢɹ ɪɚɫɬɟɧɢɣ: ɫɨɞɟɪɠɚɧɢɟ ɮɨɫɮɨɪɚ (P2O5) – 1,6 ɦɝ/100 ɝ ɫɭɯɨɝɨ ɫɭɛɫɬɪɚɬɚ, ɤɚɥɢɹ (K2O) 

– 20 ɦɝ/100 ɝ ɫɭɯɨɝɨ ɫɭɛɫɬɪɚɬɚ. ɉɟɪɟɞ ɩɨɫɟɜɨɦ ɫɟɦɹɧ ɧɚ 1 ɦ3
 ɧɟɣɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɬɨɪɮɚ (ЩH = 5,5) 

ɜɧɨɫɹɬ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɢɬɚɧɢɹ ɜ ɞɨɡɟ І0,18 P1,12 K0,60 ɩɨ ɞɟɣɫɬɜɭɸɳɟɦɭ ɜɟɳɟɫɬɜɭ, ɱɬɨ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɧɟɫɟɧɢɸ 2,5 ɤɝ ɞɜɨɣɧɨɝɨ ɫɭɩɟɪɮɨɫɮɚɬɚ, 1 ɤɝ ɯɥɨɪɢɫɬɨɝɨ ɤɚɥɢɹ, 0,4 ɤɝ ɚɡɨɬɧɨɤɢɫɥɨɝɨ 
ɚɦɦɨɧɢɹ. Ʉɪɨɦɟ ɷɬɨɝɨ, ɜ ɫɭɛɫɬɪɚɬ ɜɧɨɫɹɬ ɦɢɤɪɨɷɥɟɦɟɧɬɵ ɜ ɤɨɥɢɱɟɫɬɜɟ: 10 ɝ ɛɨɪɧɨɣ ɤɢɫɥɨɬɵ, 15 ɝ 
ɫɭɥɶɮɚɬɚ ɦɟɞɢ, 15 ɝ ɫɭɥɶɮɚɬɚ ɦɚɪɝɚɧɰɚ. ɉɨ ɨɤɨɧɱɚɧɢɢ ɜɵɪɚɳɢɜɚɧɢɹ ɫɟɹɧɰɟɜ ɜ ɤɨɧɬɟɣɧɟɪɟ 
ɧɚɛɥɸɞɚɟɬɫɹ ɫɥɟɞɭɸɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɷɥɟɦɟɧɬɨɜ ɩɢɬɚɧɢɹ Д9Ж: ɫɨɞɟɪɠɚɧɢɟ ɮɨɫɮɨɪɚ (P2O5) – 4,3 ɦɝ/100 ɝ 

ɫɭɛɫɬɪɚɬɚ, ɤɚɥɢɹ (K2O) – 49,9 ɦɝ/100 ɝ ɫɭɛɫɬɪɚɬɚ. Ʉɢɫɥɨɬɧɨɫɬɶ ɬɨɪɮɚ – 6,2. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɮɨɪɦɢɪɭɟɬɫɹ ɫɭɛɫɬɪɚɬ, ɤɨɬɨɪɵɣ ɜ ɧɟɛɨɥɶɲɨɦ ɨɛɴɟɦɟ ɤɨɧɬɟɣɧɟɪɚ ɫɨɞɟɪɠɢɬ 
ɨɩɬɢɦɚɥɶɧɨɟ ɞɥɹ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ ɤɨɥɢɱɟɫɬɜɨ ɷɥɟɦɟɧɬɨɜ ɩɢɬɚɧɢɹ. ɍɱɢɬɵɜɚɹ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɜ 
ɬɟɱɟɧɢɟ ɜɵɪɚɳɢɜɚɧɢɹ ɉɆɁɄ ɩɨɫɟɜɵ ɩɨɞɤɚɪɦɥɢɜɚɸɬ ɪɚɫɬɜɨɪɚɦɢ ɤɨɦɩɥɟɤɫɧɵɯ ɭɞɨɛɪɟɧɢɣ, ɦɨɠɧɨ 
ɫɭɞɢɬɶ ɨ ɬɨɦ, ɱɬɨ ɩɪɢ ɜɵɫɚɞɤɟ ɧɚ ɥɟɫɨɤɭɥɶɬɭɪɧɭɸ ɩɥɨɳɚɞɶ ɉɆɁɄ ɫɨɞɟɪɠɢɬ ɡɚɩɚɫ ɩɢɬɚɬɟɥɶɧɵɯ 
ɜɟɳɟɫɬɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɟɦɭ ɥɭɱɲɭɸ ɩɪɢɠɢɜɚɟɦɨɫɬɶ, ɚɞɚɩɬɚɰɢɸ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɜɧɟɲɧɢɦ 
ɭɫɥɨɜɢɹɦ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɉɆɈɄ. ɉɨɫɥɟɞɧɢɣ ɩɨɩɚɞɚɟɬ ɜ ɭɫɥɨɜɢɹ ɞɟɮɢɰɢɬɚ ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ ɢ ɜ 
ɫɨɱɟɬɚɧɢɢ ɫ ɤɨɧɤɭɪɟɧɬɧɨɣ ɛɨɪɶɛɨɣ ɫ ɫɨɪɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶɸ ɨɤɚɡɵɜɚɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɟɟ 
ɫɥɚɛɵɦ. 

Ɍɚɛɥɢɰɚ 1 

Ƚɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɩɨɱɜɵ ɧɚ ɩɪɨɛɧɵɯ ɩɥɨɳɚɞɹɯ 
ɜ ɇɟɝɨɪɟɥɶɫɤɨɦ ɥɟɫɧɢɱɟɫɬɜɟ 

Ɂɧɚɤ 
ɝɨɪɢɡɨɧɬɚ 

Ƚɥɭɛɢɧɚ 
ɜɡɹɬɢɹ 

ɨɛɪɚɡɰɚ, 
ɫɦ 

Ɋɚɡɦɟɪ ɮɪɚɤɰɢɣ, ɦɦ 
ɇɚɡɜɚɧɢɟ 

ɦɟɯ. 
ɫɨɫɬɚɜɚ 

ɤɪɭɩɧɨ-
ɡɟɦ, 

>1 ɦɦ 
1–0,5 0,5–0,25 0,25–0,05 0,05–0,01 <0,01 

Ⱥ1 5–10 3,4 4,1 36,0 51,1 0,2 5,2 ɉɟɫɨɤ 
ɫɜɹɡɧɵɣȺ2ȼ1 20–30 1,4 3,0 50,3 41,5 0,1 3,7 ɉɟɫɨɤ 
ɪɵɯɥɵɣȼ2 60–80 – 3,0 44,3 50,8 0,1 1,8 ɉɟɫɨɤ 
ɪɵɯɥɵɣɋ 140–160 – 49,9 2,1 46,3 0,1 0,9 ɉɟɫɨɤ 
ɪɵɯɥɵɣ 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɡɚɫɭɲɥɢɜɵɟ ɩɨɝɨɞɧɵɟ ɭɫɥɨɜɢɹ ɤɨɧɰɚ ɜɟɫɧɵ ɢ ɥɟɬɚ ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ ɫɟɡɨɧɚ 
2006 ɝ., ɤɚɤ ɩɨɤɚɡɚɥɢ ɪɟɡɭɥɶɬɚɬɵ ɞɚɥɶɧɟɣɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɨɤɚɡɚɥɢ ɫɢɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ 
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Ɋɢɫ. 1. ɉɥɚɧ ɩɪɨɛɧɵɯ ɩɥɨɳɚɞɟɣ ɜ ɇɟɝɨɪɟɥɶɫɤɨɦ ɥɟɫɧɢɱɟɫɬɜɟ 
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ɩɪɢɠɢɜɚɟɦɨɫɬɶ ɜɫɟɯ ɜɢɞɨɜ ɩɨɫɚɞɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ (ɪɢɫ. 2). Ɍɨɪɮɹɧɨɣ ɛɪɢɤɟɬ ɉɆɁɄ ɜɫɟ ɠɟ ɫɨɞɟɪɠɢɬ 
ɜ ɫɟɛɟ ɧɟɤɨɬɨɪɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɥɚɝɢ, ɤɨɬɨɪɨɟ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɩɨɥɢɜɨɜ ɬɚɤɠɟ ɭɥɭɱɲɚɟɬ ɩɪɢɠɢɜɚɟɦɨɫɬɶ 
ɷɬɨɝɨ ɩɨɫɚɞɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ.  

ȼɚɪɢɚɧɬɵ ɨɩɵɬɚ ɪɚɡɥɢɱɚɸɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ ɬɨɥɶɤɨ ɫɩɨɫɨɛɨɦ ɨɛɪɚɛɨɬɤɢ ɩɨɱɜɵ, ɬ. ɟ. ɫɨɯɪɚɧɹɟɬɫɹ 
ɩɪɢɧɰɢɩ ɨɞɧɨɮɚɤɬɨɪɧɨɝɨ ɪɚɡɥɢɱɢɹ ɨɩɵɬɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ Д4Ж. ɉɪɢɠɢɜɚɟɦɨɫɬɶ ɨɞɧɨɥɟɬɧɢɯ ɫɟɹɧɰɟɜ 
ɫɨɫɧɵ ɧɚ ɬɪɟɬɢɣ ɝɨɞ ɫɢɥɶɧɨ ɜɚɪɶɢɪɭɟɬ – ɨɬ 28 ɞɨ 70,5 %. ɇɚɢɦɟɧɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɠɢɜɲɢɯɫɹ 
ɪɚɫɬɟɧɢɣ ɨɬɦɟɱɟɧɨ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɩɨɱɜɵ ɩɥɭɝɨɦ ɉɅɇ-2-35, ɩɪɢɱɟɦ ɪɚɡɥɢɱɢɹ ɬɢɩɚ ɩɨɫɚɞɨɱɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɨɬɪɚɡɢɥɢɫɶ ɧɚ ɤɨɥɢɱɟɫɬɜɟ ɩɪɢɠɢɜɲɢɯɫɹ ɪɚɫɬɟɧɢɣ: 30,5 % ɭ ɥɟɫɧɵɯ 
ɤɭɥɶɬɭɪ, ɫɨɡɞɚɧɧɵɯ ɫɟɹɧɰɚɦɢ ɫ ɁɄɋ, ɩɪɨɬɢɜ 28 % ɭ ɤɭɥɶɬɭɪ ɢɡ ɫɟɹɧɰɟɜ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ ɫ ɈɄɋ. 
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Ɋɢɫ. 2. ɉɪɢɠɢɜɚɟɦɨɫɬɶ ɥɟɫɧɵɯ ɤɭɥɶɬɭɪ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ ɫ ɡɚɤɪɵɬɨɣ ɢ ɨɬɤɪɵɬɨɣ ɤɨɪɧɟɜɨɣ 

ɫɢɫɬɟɦɨɣ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɫɩɨɫɨɛɚɯ ɨɛɪɚɛɨɬɤɢ ɩɨɱɜɵ 

 

ȼ ɜɚɪɢɚɧɬɟ ɨɛɪɚɛɨɬɤɢ ɩɨɱɜɵ ɜ ɫɜɚɥ ɩɥɭɝɨɦ ɉɅȾ-1,2 ɢ ɩɨɫɚɞɤɟ ɫɟɹɧɰɟɜ ɧɚ ɝɪɟɛɟɧɶ ɛɨɪɨɡɞɵ 
ɩɪɢɠɢɜɚɟɦɨɫɬɶ ɥɟɫɧɵɯ ɤɭɥɶɬɭɪ ɫ ɁɄɋ ɧɚ ɬɪɟɬɢɣ ɝɨɞ ɫɨɫɬɚɜɥɹɟɬ ɭɠɟ 54 %, ɩɪɢ ɤɨɧɬɪɨɥɶɧɨɦ ɜɚɪɢɚɧɬɟ 
– 27 %. ɇɚɢɛɨɥɶɲɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɢɠɢɜɚɟɦɨɫɬɢ ɢɦɟɥ ɩɨɫɚɞɨɱɧɵɣ ɦɚɬɟɪɢɚɥ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɩɥɭɝɚ ɉɄɅ-70 ɢ ɩɨɫɚɞɤɟ ɫɟɹɧɰɟɜ ɜ ɞɧɨ ɛɨɪɨɡɞɵ. ɉɪɢɠɢɜɚɟɦɨɫɬɶ ɨɩɵɬɧɨɝɨ ɜɚɪɢɚɧɬɚ ɩɪɟɜɵɲɚɟɬ 
ɤɨɧɬɪɨɥɶ ɧɚ 19,5 % (70,5 % ɩɪɨɬɢɜ 51,0 %). 

Ʉɚɤ ɩɨɤɚɡɚɥ ɜɢɡɭɚɥɶɧɵɣ ɚɧɚɥɢɡ, ɜ ɩɟɪɜɨɦ ɢ ɜɬɨɪɨɦ ɜɚɪɢɚɧɬɚɯ ɨɩɵɬɚ ɧɚ ɩɪɢɠɢɜɚɟɦɨɫɬɶ ɫɟɹɧɰɟɜ 
ɫɨɫɧɵ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɨɤɚɡɚɥɨ ɜɥɢɹɧɢɟ ɛɵɫɬɪɨɟ ɡɚɪɚɫɬɚɧɢɟ ɛɨɪɨɡɞɵ ɫɨɪɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶɸ, 
ɤɨɬɨɪɚɹ ɜ ɬɟɱɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɜɪɟɦɟɧɢ (1–2 ɝ.) ɡɚɝɥɭɲɢɥɚ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɩɨɫɚɞɤɢ. ɇɟɦɚɥɨɜɚɠɧɨɟ 
ɡɧɚɱɟɧɢɟ ɨɤɚɡɚɥɢ ɢ ɩɨɝɨɞɧɵɟ ɭɫɥɨɜɢɹ ɫɟɡɨɧɚ ɩɪɨɜɟɞɟɧɢɹ ɥɟɫɨɤɭɥɶɬɭɪɧɵɯ ɪɚɛɨɬ. Ɍɚɤ, ɫ ɦɨɦɟɧɬɚ 
ɩɨɫɚɞɤɢ (27.04.2008) ɩɨ 31.05.2006 ɝ. ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɢɫɫɥɟɞɨɜɚɧɢɣ ɧɟ ɜɵɩɚɞɚɥɢ ɨɫɚɞɤɢ. ɉɪɢ ɩɨɫɚɞɤɟ 
ɫɟɹɧɰɵ ɩɨɩɚɥɢ ɜ ɭɫɥɨɜɢɹ ɫɢɥɶɧɨɝɨ ɞɟɮɢɰɢɬɚ ɞɨɫɬɭɩɧɨɣ ɞɥɹ ɤɨɪɧɟɜɨɣ ɫɢɫɬɟɦɵ ɜɥɚɝɢ, ɱɬɨ 
ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɡɢɥɨ ɭɪɨɜɟɧɶ ɩɪɢɠɢɜɚɟɦɨɫɬɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɨɛɳɟɝɨ ɫɨɫɬɨɹɧɢɹ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɥɟɫɧɵɯ ɤɭɥɶɬɭɪ. 

ɋ ɰɟɥɶɸ ɨɰɟɧɤɢ ɫɬɟɩɟɧɢ ɚɞɚɩɬɚɰɢɢ ɢ ɩɪɢɠɢɜɚɟɦɨɫɬɢ ɩɪɨɜɟɞɟɧɨ ɬɚɤɠɟ ɢɡɭɱɟɧɢɟ 
ɛɢɨɦɟɬɪɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɪɨɫɬɚ ɥɟɫɧɵɯ ɤɭɥɶɬɭɪ, ɬɚɤɢɯ ɤɚɤ ɜɵɫɨɬɚ, ɩɪɢɪɨɫɬ, ɞɢɚɦɟɬɪ ɤɨɪɧɟɜɨɣ 
ɲɟɣɤɢ, ɞɥɢɧɚ ɯɜɨɢ ɩɨɫɥɟɞɧɟɝɨ ɝɨɞɚ ɢ ɞɥɢɧɚ ɫɬɟɪɠɧɟɜɨɝɨ ɤɨɪɧɹ (ɬɚɛɥ. 2). ȼ ɩɟɪɜɨɦ ɜɚɪɢɚɧɬɟ ɨɩɵɬɚ 
ɡɚɦɟɪɟɧɵ ɩɨɤɚɡɚɬɟɥɢ ɜɫɟɯ ɫɨɯɪɚɧɢɜɲɢɯɫɹ ɪɚɫɬɟɧɢɣ, ɜɨ ɜɬɨɪɨɦ−ɬɪɟɬɶɟɦ – ɬɚɤɨɟ ɤɨɥɢɱɟɫɬɜɨ, ɱɬɨɛɵ 
ɨɛɟɫɩɟɱɢɬɶ ɬɨɱɧɨɫɬɶ ɨɩɵɬɚ ɛɨɥɟɟ 95 %. 

Ʌɭɱɲɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɩɪɢɪɨɫɬɚ ɨɛɥɚɞɚɸɬ ɤɭɥɶɬɭɪɵ (ɬɚɛɥ. 2), ɫɨɡɞɚɧɧɵɟ ɫɟɹɧɰɚɦɢ ɫ ɡɚɤɪɵɬɨɣ 
ɤɨɪɧɟɜɨɣ ɫɢɫɬɟɦɨɣ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɩɨɱɜɵ ɩɥɭɝɨɦ ɉɄɅ-70 ɢ ɩɨɫɚɞɤɟ ɜ ɞɧɨ ɛɨɪɨɡɞɵ. Ⱦɨɫɬɨɜɟɪɧɨɟ 
ɩɪɟɜɵɲɟɧɢɟ ɜɵɫɨɬɵ, ɩɪɢɪɨɫɬɚ ɢ ɞɪɭɝɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɨɬɦɟɱɟɧɨ ɭ ɧɢɯ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫɨ ɜɫɟɦɢ 
ɜɚɪɢɚɧɬɚɦɢ ɨɩɵɬɚ. ȼ ɬɨɠɟ ɜɪɟɦɹ ɩɪɢ ɩɨɫɚɞɤɟ ɫɟɹɧɰɟɜ ɜ ɩɥɚɫɬ, ɫɨɡɞɚɧɧɵɣ ɉɅȾ-1,2, ɫɬɟɪɠɧɟɜɨɣ 
ɤɨɪɟɧɶ ɥɭɱɲɟ ɩɪɨɧɢɤɚɟɬ ɜ ɩɨɱɜɭ ɜ ɜɚɪɢɚɧɬɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɉɆɈɄ. 

ɉɅɇ-2-35, 

ɈɄɋ 
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Ɍɚɛɥɢɰɚ 2 

ɉɚɪɚɦɟɬɪɵ ɪɨɫɬɚ ɫɟɹɧɰɟɜ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ ɫ ɁɄɋ ɢ ɈɄɋ 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɪɚɛɨɬɤɢ ɩɨɱɜɵ 

№ 
ɩ/ɩ 

ȼɚɪɢɚɧɬ 
ɨɩɵɬɚ 

ȼɵɫɨɬɚ, ɫɦ 
ɉɪɢɪɨɫɬ, 

ɫɦ 

Ⱦɢɚɦɟɬɪ 
ɤɨɪɧɟɜɨɣ 

ɲɟɣɤɢ, ɦɦ 

Ⱦɥɢɧɚ ɯɜɨɢ 
ɩɨɫɥɟɞɧɟɝɨ 

ɝɨɞɚ, ɦɦ 

Ⱦɥɢɧɚ 
ɫɬɟɪɠɧɟɜɨɝɨ 

ɤɨɪɧɹ, ɫɦ 

1 
ɉɅɇ-2-35, ɉɆɁɄ 45±4 19±2 11±1 66±1 32,67 

ɉɅɇ-2-35, ɉɆɈɄ 46±4 19±2 12±1 66±4 26,00 

2 
ɉɅȾ-1,2, ɉɆɁɄ 51±3 23±2 14±1 64±2 29,00 

ɉɅȾ-1,2, ɉɆɈɄ 41±5 20±2 10±1 60±2 36,33 

3 
ɉɄɅ-70, ɉɆɁɄ 58±3 26±2 15±1 69±3 41,00 

ɉɄɅ-70, ɉɆɈɄ 44±3 21±2 10±1 67±4 25,00 

 

ɉɪɢ ɧɚɬɭɪɧɨɦ ɨɛɫɥɟɞɨɜɚɧɢɢ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɧɚ ɩɪɨɛɧɵɯ ɩɥɨɳɚɞɹɯ ɧɟɤɨɬɨɪɵɟ ɞɟɪɟɜɶɹ 

ɩɨɜɪɟɠɞɟɧɵ ɥɨɫɟɦ, ɩɨɫɥɟ ɱɟɝɨ ɨɫɥɚɛɥɟɧɧɵɟ ɞɟɪɟɜɶɹ ɩɨɞɜɟɪɝɧɭɬɵ ɡɚɫɟɥɟɧɢɸ ɜɪɟɞɢɬɟɥɹɦɢ ɩɨɱɟɤ ɢ 
ɩɨɛɟɝɨɜ. ȼɡɹɬɵɟ ɨɛɪɚɡɰɵ ɩɨɜɪɟɠɞɟɧɢɣ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɞɟɪɟɜɶɹ, ɥɢɲɢɜɲɢɟɫɹ ɰɟɧɬɪɚɥɶɧɨɝɨ ɩɨɛɟɝɚ, 

ɩɨɜɪɟɠɞɟɧɵ ɡɢɦɭɸɳɢɦ (Rhyacionia buoliana (Denis, Schiff.)) ɢ ɥɟɬɧɢɦ (Rhyacionia duplana Hbn.) 

ɩɨɛɟɝɨɜɶɸɧɚɦɢ. ɉɨ ɞɚɧɧɵɦ ȼ. ɉ. Ƚɨɪɥɭɲɤɢɧɨɣ Д10Ж, ɜɪɟɞ ɨɬ ɩɨɛɟɝɨɜɶɸɧɨɜ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ 
ɨɬɦɟɱɚɥɫɹ ɟɳɟ ɜ 1948 ɝ. ɍɛɵɬɤɢ ɜ ɨɫɧɨɜɧɵɯ ɬɢɩɚɯ ɥɟɫɚ Ȼɟɥɚɪɭɫɢ ɨɬ ɜɪɟɞɢɬɟɥɟɣ ɩɨɱɟɤ ɢ ɩɨɛɟɝɨɜ ɤ 
ɜɨɡɪɚɫɬɭ ɪɭɛɤɢ ɫɨɫɬɚɜɥɹɸɬ ɜ ɫɪɟɞɧɟɦ 10–15 % ɫɬɨɢɦɨɫɬɢ ɞɪɟɜɟɫɢɧɵ. ȼ ɷɬɨɣ ɫɜɹɡɢ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 
ɧɚɞɡɨɪɭ ɢ ɨɝɪɚɧɢɱɟɧɢɸ ɢɯ ɱɢɫɥɟɧɧɨɫɬɢ ɢɦɟɸɬ ɨɫɨɛɨɟ ɡɧɚɱɟɧɢɟ. 

 

ɚ                                                                                   ɛ 
Ɋɢɫ. 3. ɉɨɜɪɟɠɞɟɧɢɹ ɫɨɫɧɵ ɡɢɦɭɸɳɢɦ (ɚ) ɢ ɥɟɬɧɢɦ (ɛ) ɩɨɛɟɝɨɜɶɸɧɚɦɢ ɧɚ ɩɪɨɛɧɵɯ ɩɥɨɳɚɞɹɯ 

ɇɟɝɨɪɟɥɶɫɤɨɝɨ ɥɟɫɧɢɱɟɫɬɜɚ 

ɇɚ ɢɫɫɥɟɞɭɟɦɨɦ ɨɛɴɟɤɬɟ ɩɨɜɪɟɠɞɟɧɢɹ ɞɟɪɟɜɶɟɜ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ ɡɢɦɭɸɳɢɦ ɩɨɛɟɝɨɜɶɸɧɨɦ 
ɢɦɟɸɬ ɬɢɩɢɱɧɵɣ ɜɢɞ: ɛɨɤɨɜɵɟ ɢ ɰɟɧɬɪɚɥɶɧɵɣ ɩɨɛɟɝɢ ɞɭɝɨɨɛɪɚɡɧɨ ɢɡɨɝɧɭɬɵ (ɪɢɫ. 3 ɚ), ɱɬɨ 
ɨɛɴɹɫɧɹɟɬɫɹ ɯɚɪɚɤɬɟɪɨɦ ɩɢɬɚɧɢɹ ɝɪɵɡɭɳɢɯ ɜɪɟɞɢɬɟɥɟɣ ɷɬɨɝɨ ɜɢɞɚ. ɉɨɫɥɟ ɡɢɦɨɜɤɢ ɝɭɫɟɧɢɰɵ ɜɧɚɱɚɥɟ 
ɩɢɬɚɸɬɫɹ ɩɨɱɤɚɦɢ, ɚ ɡɚɬɟɦ ɧɢɠɧɟɣ ɱɚɫɬɶɸ, ɪɚɡɜɢɜɚɸɳɢɯɫɹ ɢɡ ɧɢɯ ɩɨɛɟɝɨɜ. ȼɵɟɞɚɹ ɫɟɪɞɰɟɜɢɧɭ, ɨɧɢ 
ɩɨɞɧɢɦɚɸɬɫɹ ɤ ɜɟɪɲɢɧɟ ɪɚɫɬɭɳɟɝɨ ɩɨɛɟɝɚ. ɋɢɥɶɧɚɹ ɫɬɟɩɟɧɶ ɩɨɜɪɟɠɞɟɧɧɨɫɬɢ ɨɬɞɟɥɶɧɵɯ ɞɟɪɟɜɶɟɜ 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɬɨɦ, ɱɬɨ ɛɚɛɨɱɤɢ ɩɨɛɟɝɨɜɶɸɧɚ ɢɫɩɨɥɶɡɭɸɬ ɨɫɥɚɛɥɟɧɧɵɟ, ɦɚɥɨɭɫɬɨɣɱɢɜɵɟ 

ɷɤɡɟɦɩɥɹɪɵ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ, ɱɬɨɛɵ ɨɬɥɨɠɢɬɶ ɧɚ ɧɢɯ ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɹɢɰ, ɫɨɡɞɚɜ 

ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɨɱɚɝɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ. ɉɨɷɬɨɦɭ ɟɫɥɢ ɞɟɪɟɜɨ ɹɜɥɹɟɬɫɹ ɜ ɧɟɤɨɬɨɪɨɣ ɫɬɟɩɟɧɢ 
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ɨɫɥɚɛɥɟɧɧɵɦ, ɬɨ ɩɨɜɪɟɠɞɟɧɧɵɦɢ ɨɤɚɡɵɜɚɸɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɜɟɬɜɢ; ɭɫɬɨɣɱɢɜɨɟ ɠɟ ɧɚɨɛɨɪɨɬ, 
ɜɵɞɟɥɹɹ ɷɮɢɪɧɵɟ ɦɚɫɥɚ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɤɚɱɟɫɬɜɚ, ɨɤɚɡɵɜɚɟɬɫɹ ɚɛɫɨɥɸɬɧɨ ɡɚɳɢɳɟɧɧɵɦ ɧɚ ɞɚɧɧɵɣ 
ɦɨɦɟɧɬ ɨɬ ɜɪɟɞɢɬɟɥɹ. ȼ ɞɚɥɶɧɟɣɲɟɦ ɷɬɨ ɦɨɠɟɬ ɬɚɤɠɟ ɨɤɚɡɚɬɶ ɜɥɢɹɧɢɟ ɢ ɧɚ ɢɫɯɨɞ ɟɫɬɟɫɬɜɟɧɧɨɣ 
ɛɨɪɶɛɵ ɪɹɞɨɦ ɪɚɫɬɭɳɢɯ ɞɟɪɟɜɶɟɜ ɡɚ ɫɜɟɬ, ɜɥɚɝɭ ɢ ɩɢɬɚɬɟɥɶɧɵɟ ɜɟɳɟɫɬɜɚ. 

Ⱥɧɚɥɨɝɢɱɧɨɟ ɹɜɥɟɧɢɟ ɨɛɢɥɶɧɨɣ ɩɨɜɪɟɠɞɚɟɦɨɫɬɢ ɨɫɥɚɛɥɟɧɧɵɯ ɨɬɞɟɥɶɧɵɯ ɫɨɫɟɧ ɧɚɛɥɸɞɚɟɬɫɹ ɢ 
ɩɪɢ ɩɨɜɪɟɠɞɟɧɢɹɯ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ ɥɟɬɧɢɦ ɩɨɛɟɝɨɜɶɸɧɨɦ (ɪɢɫ. 3 ɛ). ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɝɭɫɟɧɢɰɵ, 
ɜɝɪɵɡɚɹɫɶ ɜ ɜɟɪɲɢɧɭ ɦɚɣɫɤɨɝɨ ɩɨɛɟɝɚ, ɩɪɨɬɚɱɢɜɚɸɬ ɯɨɞ ɤ ɨɫɧɨɜɚɧɢɸ. ɉɨɛɟɝ ɩɪɢ ɷɬɨɦ ɢɡɝɢɛɚɟɬɫɹ ɢ 
ɭɫɵɯɚɟɬ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɫɫɥɟɞɭɟɦɵɟ ɞɟɪɟɜɶɹ ɜ ɥɸɛɨɣ ɤɨɧɤɪɟɬɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ 
ɭɫɬɨɣɱɢɜɵɟ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɨɛɟɝɨɜɶɸɧɚɦɢ ɢ ɧɟɭɫɬɨɣɱɢɜɵɟ. ɇɚ ɨɛɫɥɟɞɭɟɦɵɯ ɩɪɨɛɧɵɯ ɩɥɨɳɚɞɹɯ 
ɬɚɤɠɟ ɨɬɦɟɱɟɧɚ ɠɟɥɬɨɯɜɨɣɧɨɫɬɶ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ. ɉɨ-ɜɢɞɢɦɨɦɭ, ɠɟɥɬɨɯɜɨɣɧɨɫɬɶ ɫɜɹɡɚɧɚ ɫ 
ɧɟɞɨɫɬɚɬɤɨɦ ɷɥɟɦɟɧɬɨɜ ɩɢɬɚɧɢɹ. 

Ʉɭɥɶɬɭɪɵ ɫɨɫɧɵ ɨɛɵɤɧɨɜɟɧɧɨɣ, ɫɨɡɞɚɧɧɵɟ ɉɆɁɄ (ɬɚɛɥ. 3), ɜ ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ ɩɨɜɪɟɠɞɚɸɬɫɹ 
ɩɨɛɟɝɨɜɶɸɧɚɦɢ, ɱɟɦ ɚɧɚɥɨɝɢɱɧɵɣ ɜɚɪɢɚɧɬ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɨɫɚɞɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɨɬɤɪɵɬɨɣ 
ɤɨɪɧɟɜɨɣ ɫɢɫɬɟɦɨɣ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɜɚɪɢɚɧɬɚ ɩɨɫɚɞɤɢ ɫɟɹɧɰɟɜ ɜ ɞɧɨ ɛɨɪɨɡɞɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɩɥɭɝɚ ɉɄɅ-70, ɡɞɟɫɶ ɤɨɥɢɱɟɫɬɜɨ ɩɨɜɪɟɠɞɟɧɧɵɯ ɞɟɪɟɜɶɟɜ ɩɪɢɦɟɪɧɨ ɨɞɢɧɚɤɨɜɨ: 9,9 % – ɉɆɁɄ, 9,8 % 

– ɉɆɈɄ. ɗɬɨ ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ ɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɩɪɨɢɡɪɚɫɬɚɧɢɹ: ɪɚɡɜɢɬɢɟ ɫɨɪɧɨɣ 
ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɨɝɪɚɧɢɱɟɧɨ, ɱɬɨ ɨɤɚɡɵɜɚɟɬ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɫɤɨɪɨɫɬɶ ɚɞɚɩɬɚɰɢɢ ɢ ɫɤɚɱɨɤ 
ɤɭɥɶɬɭɪ ɜ ɜɵɫɨɬɭ, ɫɜɨɛɨɞɧɭɸ ɨɬ ɤɨɧɤɭɪɢɪɭɸɳɟɝɨ ɪɚɡɧɨɬɪɚɜɶɹ. 

ɇɟɦɧɨɝɨ ɢɧɚɹ ɨɛɫɬɚɧɨɜɤɚ ɨɬɦɟɱɚɟɬɫɹ ɩɪɢ ɚɧɚɥɢɡɟ ɤɨɥɢɱɟɫɬɜɚ ɠɟɥɬɨɯɜɨɣɧɵɯ ɷɤɡɟɦɩɥɹɪɨɜ ɫɨɫɧɵ 
ɨɛɵɤɧɨɜɟɧɧɨɣ ɧɚ ɢɫɫɥɟɞɭɟɦɵɯ ɩɪɨɛɧɵɯ ɩɥɨɳɚɞɹɯ. ɉɪɢ ɥɸɛɨɦ ɢɡ ɩɪɨɜɟɞɟɧɧɵɯ ɫɩɨɫɨɛɨɜ ɨɛɪɚɛɨɬɤɢ 
ɩɨɱɜɵ ɉɆɁɄ ɢɦɟɟɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ: ɡɚɩɚɫ ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ ɜ ɬɨɪɮɹɧɵɯ ɝɨɪɲɨɱɤɚɯ ɜ 
ɬɟɱɟɧɢɟ ɩɟɪɜɨɝɨ ɜɪɟɦɟɧɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɟɪɟɜɶɹ ɧɟɨɛɯɨɞɢɦɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɩɢɬɚɧɢɹ, ɩɨɡɜɨɥɹɹ ɛɵɫɬɪɟɟ 
ɚɞɚɩɬɢɪɨɜɚɬɶɫɹ ɜ ɧɨɜɵɯ ɭɫɥɨɜɢɹɯ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɥɭɱɲɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɢɪɨɫɬɚ ɛɢɨɦɟɬɪɢɱɟɫɤɢɯ 
ɩɨɤɚɡɚɬɟɥɟɣ.  

Ɍɚɛɥɢɰɚ 3 

Ʉɨɥɢɱɟɫɬɜɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɩɨɜɪɟɠɞɟɧɢɣ ɥɟɫɧɵɯ ɤɭɥɶɬɭɪ ɫɨɫɧɵ, 
ɫɨɡɞɚɧɧɵɯ ɫɟɹɧɰɚɦɢ ɫ ɁɄɋ ɢ ɈɄɋ 

№ 

ɩ/ɩ 
ȼɚɪɢɚɧɬ ɨɩɵɬɚ 

Ʉɨɥɢɱɟɫɬɜɨ ɩɨɜɪɟɠɞɟɧɧɵɯ ɞɟɪɟɜɶɟɜ 

ɩɨɛɟɝɨɜɶɸɧ, % ɠɟɥɬɨɯɜɨɣɧɨɫɬɶ, % 

1 
ɉɅɇ-2-35, ɉɆɁɄ 7,1 5,4 

ɉɅɇ-2-35, ɉɆɈɄ 19,7 19,7 

2 
ɉɅȾ-1,2, ɉɆɁɄ 4,6 8,3 

ɉɅȾ-1,2, ɉɆɈɄ 20,4 14,8 

3 
ɉɄɅ-70, ɉɆɁɄ 9,9 3,5 

ɉɄɅ-70, ɉɆɈɄ 9,8 19,6 

 

ȼɵɜɨɞɵ ɢ ɩɟɪɫɩɟɤɬɢɜɵ ɞɚɥɶɧɟɣɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. 
1. Ʉɭɥɶɬɭɪɵ, ɫɨɡɞɚɧɧɵɟ ɉɆɁɄ, ɜ ɪɚɜɧɵɯ ɭɫɥɨɜɢɹɯ ɢɦɟɸɬ ɛɨɥɟɟ ɜɵɫɨɤɢɟ ɛɢɨɦɟɬɪɢɱɟɫɤɢɟ 

ɩɨɤɚɡɚɬɟɥɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɉɆɈɄ. 
2. ɉɪɢ ɨɛɪɚɛɨɬɤɟ ɩɨɱɜɵ ɩɥɭɝɨɦ ɉɅɇ-2-35 ɨɬɦɟɱɚɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨɟ ɪɚɡɜɢɬɢɟ ɫɨɪɧɨɣ 

ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɜ ɬɟɱɟɧɢɟ ɨɞɧɨɝɨ-ɞɜɭɯ ɥɟɬ ɫɢɥɶɧɨ ɭɝɧɟɬɚɸɳɟɣ ɪɨɫɬ ɢ ɩɪɢɠɢɜɚɟɦɨɫɬɶ ɩɨɫɚɞɨɱɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ ɪɚɡɥɢɱɧɨɝɨ ɬɢɩɚ. 

3. ɉɆɁɄ ɨɛɥɚɞɚɟɬ ɛɨɥɟɟ ɜɵɫɨɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɩɪɢɠɢɜɚɟɦɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ 
ɩɨɜɪɟɠɞɟɧɢɹɦ ɡɢɦɭɸɳɢɦ ɢ ɥɟɬɧɢɦ ɩɨɛɟɝɨɜɶɸɧɚɦɢ. 

4. Ɍɨɪɮɹɧɨɣ ɛɪɢɤɟɬ ɤɨɧɬɟɣɧɢɡɢɪɨɜɚɧɧɵɯ ɫɟɹɧɰɟɜ ɫɨɞɟɪɠɢɬ ɡɚɩɚɫ ɷɥɟɦɟɧɬɨɜ ɩɢɬɚɧɢɹ, 
ɩɨɡɜɨɥɹɸɳɢɣ ɪɚɫɬɟɧɢɸ ɥɭɱɲɟ ɚɞɚɩɬɢɪɨɜɚɬɶɫɹ ɜ ɭɫɥɨɜɢɹɯ ɧɨɜɨɣ ɫɪɟɞɵ ɨɛɢɬɚɧɢɹ.  

5. ȼ ɭɫɥɨɜɢɹɯ ɧɟɞɨɫɬɚɬɤɚ ɷɥɟɦɟɧɬɨɜ ɩɢɬɚɧɢɹ ɧɚ ɥɟɝɤɢɯ ɩɨ ɦɟɯɚɧɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ ɩɨɱɜɚɯ 
ɫɟɹɧɰɵ, ɜɵɪɚɳɟɧɧɵɟ ɜ ɭɫɥɨɜɢɹɯ ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɨɛɴɟɦɚ ɫɭɛɫɬɪɚɬɚ, ɢɦɟɸɬ ɥɭɱɲɢɟ ɩɨɤɚɡɚɬɟɥɢ 
ɩɪɢɠɢɜɚɟɦɨɫɬɢ ɢ ɚɞɚɩɬɚɰɢɢ ɤ ɮɚɤɬɨɪɚɦ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 
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Ʌɢɬɟɪɚɬɭɪɚ 

1. Ʉɪɭɤ ɇ. Ʉ Ɉɛ ɨɩɵɬɟ ɪɚɡɪɚɛɨɬɤɢ ɢ ɜɧɟɞɪɟɧɢɹ ɧɨɜɵɯ ɚɝɪɨɬɟɯɧɨɥɨɝɢɣ ɜɵɪɚɳɢɜɚɧɢɹ ɩɨɫɚɞɨɱɧɨɝɨ 
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