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ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴ ʨʘʙʦʪʳ ð ʚʳʷʩʥʠʪʴ, ʚʦʟʤʦʞʥʘ ʣʠ ʬʠʪʦʠʥʜʠʢʘʮʠʷ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ 

ʜʝʨʝʚʴʷʤʠ ʠ ʨʘʩʪʝʥʠʷʤʠ. ʀʟʫʯʝʥʳ ʪʝʨʨʠʪʦʨʠʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ: ʟʘʧʦʚʝʜʥʠʢ çɺʠʰʝʨʩʢʠʡè ʠ 

ʣʝʩʘ ʛ. ʇʝʨʤʴ. ʄʝʪʦʜʠʢʘ ʚʢʣʶʯʘʣʘ ʣʠʥʝʘʤʝʥʪʥʳʡ ʠ ʛʝʦʩʪʨʫʢʪʫʨʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʢʦʩʤʦʩʥʠʤʢʦʚ ʠ ʢʘʨʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʪʢʨʳʪʳʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʖ. ʀ. ʌʠʚʝʥʩʢʠʤ 

ʢʦʣʴʮʝʚʳʭ ʩʪʨʫʢʪʫʨ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʳ ʬʠʪʦ- ʠ ʙʠʦʠʥʜʠʢʘʮʠʠ ʤʘʣʳʭ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ (ʄɻɸ-

ʟʦʥ). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʣʝʩʘʭ ʛ. ʇʝʨʤʴ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦʷʩʘ ʪʘʢʠʭ ʄɻɸ-ʟʦʥ ʟʘʥʠʤʘʶʪ 1,4% 

ʪʝʨʨʠʪʦʨʠʠ ʠ ʚ ʠʭ ʧʨʝʜʝʣʘʭ ʩʦʭʨʘʥʥʦʩʪʴ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ (Pinus sylvestris L.) ʚ 29ï42 

ʨʘʟʘ ʚʳʰʝ. ʌʠʪʦʠʥʜʠʢʘʮʠʷ ʄɻɸ-ʟʦʥ ʨʘʟʤʝʨʦʤ 1,0 ʠ 3,0 ʤ ʩʦʩʥʦʡ ʧʨʦʷʚʠʣʘʩʴ ʚ ʧʦʷʩʘʭ 

ʚʣʠʷʥʠʷ ʵʪʠʭ ʟʦʥ: 0ï18 ʩʤ ð ʨʘʜʠʫʩ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʜʝʨʝʚʴʝʚ; 19ï29 ʩʤ ð 

ʧʦʷʩ ʜʝʧʨʝʩʩʠʠ ʩ ʜʝʨʝʚʴʷʤʠ ʤʘʣʳʭ ʨʘʟʤʝʨʦʚ; 30ï48 ʩʤ ð ʧʦʷʩ ʢʦʤʬʦʨʪʘ ʩʦ ʩʨʝʜʥʠʤʠ ʠ 

ʢʨʫʧʥʳʤʠ ʜʝʨʝʚʴʷʤʠ. ʇʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʩʝʪʝʡ ʩ ʨʘʟʤʝʨʘʤʠ ʟʦʥ 1,0 ʠ 8,0 ʤ ʚʙʣʠʟʠ ʛ. ʇʝʨʤʴ 

(ʥʘ ʨʘʚʥʠʥʝ) ʠ ʚ ʟʘʧʦʚʝʜʥʠʢʝ (ʚ ʛʦʨʘʭ). ɺ ʛʦʨʘʭ ʩʝʪʠ ʙʳʣʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʚ ʦʜʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʘ ʥʘ ʨʘʚʥʠʥʝ ʠʭ ʦʨʠʝʥʪʘʮʠʷ ʙʳʣʘ ʨʘʩʩʦʛʣʘʩʦʚʘʥʘ ʥʘ 30Á. ɺ ʟʘʧʦʚʝʜʥʠʢʝ 

ʢʨʫʧʥʳʝ ʜʝʨʝʚʴʷ ʝʣʠ ʩʠʙʠʨʩʢʦʡ (Picea obovata Ledeb.) ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʥʘ ʄɻɸ-ʟʦʥʘʭ 

ʨʘʟʤʝʨʦʤ 1,0 ʠ 8,0 ʤ, ʘ ʜʝʨʝʚʴʷ ʩʦʩʥʳ ʢʝʜʨʦʚʦʡ ʩʠʙʠʨʩʢʦʡ (Pinus sibirica Du Tour) ð ʥʘ ʟʦʥʘʭ 

1,0 ʠ 3,0 ʤ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʟʦʥʘʤʠ 16, 32 ʠ 55 ʤ. ɺ ʧʦʜʛʦʣʴʮʦʚʦʤ ʧʦʷʩʝ ʥʘ ʥʠʭ ʦʙʥʘʨʫʞʝʥʳ 

ʢʦʣʴʮʝʚʳʝ ʩʪʨʫʢʪʫʨʳ ʤʥʦʛʦʣʝʪʥʠʭ ʨʘʩʪʝʥʠʡ. ʇʦ ʢʨʘʷʤ ʙʦʣʦʪ ʥʘʡʜʝʥʳ ʮʝʧʦʯʢʠ ʜʝʨʝʚʴʝʚ, 

ʩʦʚʧʘʜʘʶʱʠʝ ʩ ʢʦʣʴʮʝʚʳʤʠ ʨʘʟʣʦʤʘʤʠ, ʘ ʩʘʤʠ ʮʝʧʦʯʢʠ ʧʦʜʦʙʥʳ ʩʪʨʫʢʪʫʨʝ ʩʝʪʝʡ ʄɻɸ-ʟʦʥ. 

ʕʪʘ ʬʨʘʢʪʘʣʴʥʦʩʪʴ ʪʨʝʙʫʝʪ ʧʦʣʝʚʦʡ ʟʘʚʝʨʢʠ. ʇʨʝʜʣʦʞʝʥʘ ʛʠʧʦʪʝʟʘ ʧʦʜʧʠʪʢʠ ʨʘʩʪʝʥʠʡ 

ʛʝʦʘʢʪʠʚʥʳʤʠ ʟʦʥʘʤʠ, ʦʙʲʷʩʥʷʶʱʘʷ ʪʘʢʞʝ ʫʩʧʝʰʥʳʡ ʨʦʩʪ ʜʝʨʝʚʴʝʚ ʥʘ ʩʢʘʣʘʭ, ʛʜʝ ʦʙʝ̡ʤ 

ʜʦʩʪʫʧʥʦʡ ʧʦʯʚʳ ʤʠʥʠʤʘʣʝʥ. 

 

Abstract. The purpose of the work is to find out how plants react to such zones and whether 

their phyto-indication is possible. Two territories of the Perm territory were studied: the Vishersky 

nature reserve and forests near Perm. The research methodology included lineament and geo-

structurometric analysis of space images and special maps using ring structures discovered on the 

Earthôs surface by Yu. I. Fivensky, as well as phyto- and bioindication of SGA-zones. It was found 

that in the forests near Perm favorable zones of such zones occupy 1.44% of the territory and within 
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their limits the safety of common pine (Pinus sylvestris L.) is 29ï42 times higher. Phytoindication 

of SGA-zones of 1.0 and 3.0 m by common pine was shown in the zones of influence of these 

zones: 0-18 cm ð the radius of inhibition with the absence of trees; 19ï29 cm ð the depression 

zone with small trees; 30ï48 cm ð the comfort zone with medium and large trees. Two types of 

networks formed by zones of 1.0 and 8.0 m in size near Perm (on the plain) and in the reserve (in 

the mountains) were compared. In the mountains, with high geodynamic activity of territories, the 

networks are oriented in one direction, while on the plain their orientation is misaligned by 30Á. In 

the reserve, large trees of Siberian spruce (Picea obovata Ledeb.) were located on SGA-zones of 

1.0 and 8.0 m, and trees of Siberian pine (Pinus sibirica Du Tour) ð on zones 1.0 and 3.0 m in 

combination with zones 16, 32 and 55 m. In the sub-Holz zone, ring structures of perennial plants 

were also found on the first two types of zones. In addition, along the edges of the swamps, chains 

of trees were found whose direction coincides with ring faults, and the chains themselves are similar 

to the structure of SGA-zones networks, and this fractality requires field verification. The 

hypothesis recharge of plants within geoactive zones is proposed, which also explains the successful 

growth of trees on rocks, where the amount of available soil is minimal. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʦʪʝʢʪʦʥʠʢʘ, ʛʝʦʘʢʪʠʚʥʳʝ ʟʦʥʳ, ʜʨʝʚʦʩʪʦʡ, ʥʘʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ, 

ʩʪʨʫʢʪʫʨʘ ʬʠʪʦʮʝʥʦʟʘ. 

 

Keywords: neotectonics, geoactive zones, stand, plants, structure of phytocenosis. 

 

ɺʚʝʜʝʥʠ ʀʟʫʯʝʥʠʝ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ ʤʝʪʦʜʘʤʠ ʢʦʩʤʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʠʪʦʠʥʜʠʢʘʮʠʠ, ʢʦʪʦʨʘʷ ʦʪʨʘʞʘʝʪ ʢʦʤʧʣʝʢʩʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʛʣʫʙʠʥʥʳʭ 

ʵʥʝʨʛʠʡ ɿʝʤʣʠ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ, ʧʦʟʚʦʣʠʣʦ ʫʩʪʘʥʦʚʠʪʴ ʮʝʣʳʡ ʨʷʜ ʥʦʚʳʭ ʷʚʣʝʥʠʡ, 

ʧʨʠʦʪʢʨʳʚʘʶʱʠʭ ʩʣʦʞʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʥʝʦʪʝʢʪʦʥʠʢʦʡ ʠ ʩʪʨʫʢʪʫʨʦʡ ʣʝʩʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ [1ï3]. ʅʝʦʪʝʢʪʦʥʠʢʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʘʢʪʠʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʣʘʥʜʰʘʬʪʘ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʘʢʪʠʚʥʳʝ ʟʦʥʳ, ʚʳʜʝʣʷʝʤʳʝ ʧʦ ʩʪʝʧʝʥʠ ʧʣʦʪʥʦʩʪʠ ʣʠʥʝʘʤʝʥʪʦʚ ʠ 

ʠʤʝʶʱʠʭ ʨʘʟʤʝʨʳ ʚ ʩʦʪʥʠ ʠ ʧʝʨʚʳʝ ʪʳʩʷʯʠ ʤʝʪʨʦʚ [4]. ʆʙʰʠʨʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʦʪʣʠʯʘʶʪʩʷ 

ʧʦ ʩʪʝʧʝʥʠ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʘʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʧʨʝʜʝʣʷʝʪ ʘʢʪʠʚʥʦʩʪʴ ʠ 

ʤʠʛʨʘʮʠʶ ʤʘʣʳʭ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ (ʄɻɸ-ʟʦʥ) ʩ ʨʘʟʤʝʨʘʤʠ ʤʝʪʨʳ ï ʧʝʨʚʳʝ ʜʝʩʷʪʢʠ ʤʝʪʨʦʚ. 

ʕʪʠ ʟʦʥʳ, ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʝ ʥʘʤʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʧʦ 5 ʪʠʧʘʤ, ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʧʦ ʠʭ 

ʚʣʠʷʥʠʶ ʥʘ ʜʝʨʝʚʴʷ ʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʠ ʧʘʪʦʛʝʥʥʳʝ. ʀ ʝʩʣʠ ʧʦʩʣʝʜʥʠʝ 

ʠʟʚʝʩʪʥʳ ʢʘʢ ʫʟʣʳ ʩʝʪʝʡ ʍʘʨʪʤʘʥʘ ʠ ʂʫʨʨʠ, ʪʦ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʟʦʥʳ ʤʳ ʦʧʠʩʘʣʠ ʚʧʝʨʚʳʝ [1]. 

ʅʘ ʥʠʭ ʬʦʨʤʠʨʫʶʪʩʷ ʢʨʫʧʥʳʝ ʜʝʨʝʚʴʷ ʙʦʣʴʰʠʥʩʪʚʘ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ, ʠ ʦʥʠ 

ʚʳʩʪʫʧʘʶʪ ʢʘʢ ʦʙʲʝʢʪʠʚʥʳʝ ʬʠʪʦʠʥʜʠʢʘʪʦʨʳ ʪʘʢʠʭ ʟʦʥ. 

ʆʧʠʩʳʚʘʝʤʳʝ ʥʠʞʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʭʦʜʷʪʩʷ ʥʘ ʩʪʳʢʝ ʛʝʦʣʦʛʠʠ ʠ ʙʠʦʣʦʛʠʠ, ʯʪʦ 

ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʥʦʚʠʟʥʫ ʨʝʟʫʣʴʪʘʪʦʚ. ɺ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ [1ï3] ʠʟʫʯʘʣʠʩʴ ʪʨʠ ʪʠʧʘ ʄɻɸ-ʟʦʥ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʚʣʠʷʥʠʝʤ ʥʘ 

ʙʠʦʪʫ ʠ ʜʚʘ ʪʠʧʘ ð ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ. ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʧʘʪʦʛʝʥʥʳʭ ʟʦʥ ʍʘʨʪʤʘʥʘ ʩʝʡʯʘʩ 

ʦʧʨʝʜʝʣʷʶʪ ʫʞʝ ʥʝ ʪʦʣʴʢʦ ʙʠʦʣʦʢʘʮʠʝʡ, ʥʦ ʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʢʦʥʪʨʦʣʷ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʥʘʣʦʞʝʥʠʝʤ ʥʘ ʩʝʪʴ ʍʘʨʪʤʘʥʘ ʬʦʪʦʤʘʪʝʨʠʘʣʦʚ ʠ ʧʦʣʫʯʝʥʠʝʤ ʯʝʪʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʧʦʣʦʩ ʵʪʦʡ 

ʩʝʪʠ ʠ ʝʝ ʫʟʣʦʚ [4].  

ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʟʘʧʦʚʝʜʥʠʢʝ çɺʠʰʝʨʩʢʠʡè ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʪʠʧ ʄɻɸ-ʟʦʥ ð ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʟʦʥʳ ʜʠʘʤʝʪʨʦʤ 1,0 ʤ ʠ 8,0 ʤ ʠ ʵʣʝʤʝʥʪʳ 

ʠʭ ʩʝʪʝʡ ʩʦʧʨʷʞʝʥʳ ʩ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʟʠʩʘ ʚ 75ï85 % ʩʣʫʯʘʝʚ 

[5], ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʘʪʴ ʨʘʩʧʦʣʦʞʝʥʠʝ ʤʘʣʳʭ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ ʟʘʚʠʩʠʤʳʤ ʦʪ 
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ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ɿʝʤʣʠ. 

ʆʜʥʘʢʦ ʧʨʝʞʜʝ ʯʝʤ ʧʨʦʜʦʣʞʘʪʴ ʩ ʥʠʤʠ ʨʘʙʦʪʫ, ʥʘʤ ʧʨʠʰʣʦʩʴ ʜʝʪʘʣʴʥʦ ʠʩʩʣʝʜʦʚʘʪʴ 

ʩʪʨʫʢʪʫʨʫ ʜʨʝʚʦʩʪʦʝʚ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ. ʀ ʟʜʝʩʴ ʬʘʢʪʦʨʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ 

ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʠ ʪʨʘʜʠʮʠʦʥʥʦ ʠʟʫʯʘʝʤʳʝ ʣʝʩʦʚʝʜʝʥʠʝʤ, ʦʢʘʟʘʣʠʩʴ ʚʝʩʴʤʘ ʠ 

ʚʝʩʴʤʘ ʩʣʘʙʳʤʠ.  ɺ ʧʦʩʚʷʱʝʥʥʦʡ ʵʪʠʤ ʚʦʧʨʦʩʘʤ ʤʦʥʦʛʨʘʬʠʠ [6] ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 

ʥʘʩʘʞʜʝʥʠʷ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ (Pinus sylvestris L.) ʚ ʚʦʟʨʘʩʪʝ 184 ʛʦʜʘ, ʢʦʪʦʨʳʡ 

ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʢʝʨʥʘʤ ʜʨʝʚʝʩʠʥʳ, ʩ ʧʦʣʥʦʪʦʡ 0,80ï1,01 ʥʘ ʧʣʦʱʘʜʠ 2.2 ʛʘ ʩʦ ʩʧʣʦʰʥʳʤ 

ʢʘʨʪʠʨʦʚʘʥʠʝʤ 735 ʜʝʨʝʚʴʝʚ, ʛʜʝ ʦʙʥʘʨʫʞʠʣʩʷ ʨʷʜ ʥʦʚʳʭ ʷʚʣʝʥʠʡ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ 40 % 

ʜʝʨʝʚʴʝʚ ʟʜʝʩʴ ʨʘʩʪʫʪ ʚ ʙʠʦʛʨʫʧʧʘʭ, ʛʜʝ ʩʨʝʜʥʠʝ ʜʠʘʤʝʪʨʳ ʜʝʨʝʚʴʝʚ ʜʦʩʪʦʚʝʨʥʦ ʥʝ 

ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʪʘʢʦʚʳʭ ʧʦ ʥʘʩʘʞʜʝʥʠʶ. ɿʘʪʝʤ ʚ ʚʳʙʦʨʢʝ ʠʟ ʚʩʝʭ ʩʦʩʝʜʩʪʚʫʶʱʠʭ ʜʝʨʝʚʴʝʚ ʧʨʠ 

ʦʪʥʝʩʝʥʠʠ ʩʝʯʝʥʠ̫ ʩʪʚʦʣʘ ʙʦӢʣɹ ʝhʛʦ ʜʝʨʝʚʘ ʢ ʤʝʥɹ ʝhʤʫ ʙr ʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʦʷʚʣʝʥʠʝ ʟʘʢʦʥʘ 

çɿʦʣʦʪʦʡ ʧʨʦʧʦʨʮʠʠè ʚ ʚʠʜʝ ʦʪʥʦʰʝʥʠʷ 1,618, ʘ ʪʘʢʞʝ ʜʦʩʪʦʚʝʨʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʜʠʘʤʝʪʨʦʚ 

ʩʦʩʝʜʩʪʚʫʶʱʠʭ ʜʝʨʝʚʴʝʚ, ʨʘʚʥʘʷ r = 0,52Ñ0,037. ʇʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʣ ʵʬʬʝʢʪ ʧʘʨʪʥʝʨʩʪʚʘ 

ʜʝʨʝʚʴʝʚ ʠ ʝʛʦ ʤʦʱʥʦʩʪʴ ʜʦʩʪʠʛʘʣʘ 28 %, ʠ ʵʪʦ ʦʢʘʟʘʣʦʩʴ ʚ 10 ʨʘʟ ʩʠʣʴʥʝʝ, ʯʝʤ ʩʠʣʘ 

ʢʦʥʢʫʨʝʥʮʠʠ ʤʝʞʜʫ ʜʝʨʝʚʴʷʤʠ, ʨʘʚʥʘʷ ʚʩʝʛʦ ʣʠʰʴ 2,2ï2,8%. ɺʩʝ ʵʪʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʜʦʩʪʦʚʝʨʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʦ ʜʝʡʩʪʚʠʠ ʥʝʢʦʝʛʦ çʬʘʢʪʦʨʘ 

ʤʝʩʪʘè, ʪ.ʝ. ʥʘʣʠʯʠʷ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠʣʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʤʝʩʪ ʚ ʙʠʦʪʦʧʝ, ʛʜʝ ʨʘʟʤʝʨʳ 

ʜʝʨʝʚʴʝʚ ʩʠʥʭʨʦʥʥʦ ʣʠʙʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ, ʣʠʙʦ ʫʤʝʥʴʰʘʶʪʩʷ. 

ʊʘʢʞʝ ʚ ʵʪʦʤ ʥʘʩʘʞʜʝʥʠʠ ʙʳʣʦ ʥʘʥʝʩʝʥʦ ʥʘ ʧʣʘʥ 77 ʦʢʦʥ ʠ ʧʨʦʛʘʣʠʥ, ʟʘʥʠʤʘʶʱʠʭ 40% 

ʧʣʦʱʘʜʠ. ɸʥʘʣʠʟ ʨʘʟʤʝʱʝʥʠʷ ʦʪʧʘʚʰʠʭ ʜʝʨʝʚʴʝʚ ʚ ʵʪʠʭ ʦʢʥʘʭ ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʄɻɸ-ʟʦʥ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʦʢʦʥ ʚ 94 % ʩʣʫʯʘʝʚ ʚʳʟʳʚʘʣʠ ʪʨʠ ʬʘʢʪʦʨʘ: ʦʪʩʫʪʩʪʚʠʝ ʚʙʣʠʟʠ 

ʮʝʥʪʨʘ ʙʫʜʫʱʝʛʦ ʦʢʥʘ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ (47% ʚʣʠʷʥʠʷ), ʥʘʣʠʯʠʝ ʚʙʣʠʟʠ 

ʮʝʥʪʨʘ ʦʢʥʘ ʧʘʪʦʛʝʥʥʳʭ ʟʦʥ (44% ʚʣʠʷʥʠʷ) ʠ ʝʩʪʝʩʪʚʝʥʥʳʡ ʦʪʧʘʜ ʜʝʨʝʚʴʝʚ ʧʦ ʧʨʠʯʠʥʝ ʠʭ 

ʩʣʘʙʦʛʦ ʨʘʟʚʠʪʠʷ (3 % ʚʣʠʷʥʠʷ). ʅʘ ʥʝʫʩʪʘʥʦʚʣʝʥʥʳʝ ʬʘʢʪʦʨʳ ʧʨʠʭʦʜʠʣʦʩʴ ʪʦʣʴʢʦ 6 % 

ʩʣʫʯʘʝʚ ʦʙʨʘʟʦʚʘʥʠʷ ʦʢʦʥ, ʚʳʟʚʘʥʥʳʭ, ʚʝʨʦʷʪʥʦ, ʧʨʦʩʪʦ ʦʪʩʫʪʩʪʚʠʝʤ ʚ ʵʪʠʭ ʤʝʩʪʘʭ ʩʘʤʦʩʝʚʘ 

ʩʦʩʥʳ. ʀʩʭʦʜʷ ʠʟ ʵʪʠʭ ʜʘʥʥʳʭ, ʦʢʥʘ ʠ ʧʨʦʛʘʣʠʥʳ ʦʢʘʟʘʣʠʩʴ ʚʝʩʴʤʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ 

ʧʦʩʝʣʝʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʣʝʩʘ [7]. 

ɺ ʪʦʤ ʞʝ ʣʝʩʥʦʤ ʤʘʩʩʠʚʝ ʠʟʫʯʘʣʠ ʝʛʦ ʩʪʨʫʢʪʫʨʫ ʥʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ ʨʘʟʤʝʨʦʤ ʦʪ 

0,01 ʛʘ (ʤʠʢʨʦʮʝʥʦʟʳ) ʠ ʜʦ 0.12 ʛʘ (ʤʘʢʨʦʮʝʥʦʟʳ). ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʝʩʪʝʩʪʚʝʥʥʳʝ 

ʬʣʫʢʪʫʘʮʠʠ ʩʨʝʜʥʝʡ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʜʝʨʝʚʘ ʚ ʤʘʢʨʦʮʝʥʦʟʘʭ ʚ ʚʦʟʨʘʩʪʝ 120 ʠ 170 ʣʝʪ 

ʚʣʠʷʣʠ ʥʘ ʜʠʘʤʝʪʨ ʩʦʩʥʳ ʩ ʩʠʣʦʡ 43ï53%. ʆʜʥʘʢʦ ʚ ʤʠʢʨʦʮʝʥʦʟʘʭ ʨʘʩʩʯʠʪʘʥʥʦʝ ʪʨʝʤʷ 

ʤʝʪʦʜʘʤʠ ʚʣʠʷʥʠʝ ʠʭ ʛʫʩʪʦʪʳ ʥʘ ʨʘʟʤʝʨ ʜʝʨʝʚʴʝʚ ʙʳʣʦ ʩʣʘʙʝʝ ʚ 6 ʨʘʟ ʠ ʥʝ ʧʨʝʚʳʰʘʣʦ 10%. ɺ 

ʪʘʢʦʤ ʩʣʫʯʘʝ, ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʚʣʠʷʥʠʝʤ ʛʝʥʦʪʠʧʘ, ʢʦʪʦʨʦʝ ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʠʩʪʦʯʥʠʢʘʤ 

ʨʘʚʥʦ ʧʨʠʤʝʨʥʦ 30%, ʩʦʚʤʝʩʪʥʦʝ ʚʣʠʷʥʠʝ ʛʫʩʪʦʪʳ ʤʠʢʨʦʮʝʥʦʟʘ ʠ ʛʝʥʦʪʠʧʘ ʦʙʫʩʣʦʚʣʠʚʘʶʪ 

ʨʘʟʤʝʨ ʜʝʨʝʚʘ ʧʨʠʤʝʨʥʦ ʥʘ 40%. ʀʟ ʚʩʝʛʦ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘʤ ʦʩʪʘʪʁʩʷ ʥʝʠʟʚʝʩʪʥʳʤʠ 60% 

ʬʘʢʪʦʨʦʚ, ʬʦʨʤʠʨʫʶʱʠʭ ʠ ʦʧʨʝʜʝʣʷʶʱʠʭ ʨʘʟʤʝʨ ʜʝʨʝʚʘ ʚ ʢʦʥʢʨʝʪʥʦʤ ʜʨʝʚʦʩʪʦʝ. ʀ ʵʪʦ 

ʢʘʨʜʠʥʘʣʴʥʦ ʤʝʥʷʝʪ ʚʩʶ ʧʘʨʘʜʠʛʤʫ ʣʝʩʦʚʝʜʝʥʠʷ ʠ ʣʝʩʦʚʦʜʩʪʚʘ [6]. 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʨʦʩʪʘ ʜʝʨʝʚʴʝʚ ʤʝʩʪʘ ʧʨʝʜʣʦʞʝʥʦ ʥʘʟʳʚʘʪʴ 

çʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʟʦʥʘʤʠè [8]. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʚʩʝ ʙʦʣʝʝ ʩʢʣʦʥʷʶʪʩʷ ʢ ʪʦʤʫ, ʯʪʦ 

ʨʘʟʤʝʨʳ ʜʝʨʝʚʴʝʚ ʟʘʚʠʩʷʪ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʥʝ ʦʪ ʚʥʫʪʨʠʚʠʜʦʚʦʡ ʢʦʥʢʫʨʝʥʮʠʠ, ʘ ʦʪ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʙʠʦʪʦʧʘ ʠ ʥʘʣʠʯʠʷ ʚ ʥʝʤ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʤʝʩʪ [9]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʣʝʜʫʝʪ ʧʨʠʚʝʪʩʪʚʦʚʘʪʴ ʣʶʙʳʝ ʫʩʠʣʠʷ ʧʦ ʚʳʷʩʥʝʥʠʶ ʚʣʠʷʥʠʷ 

ʥʝʠʟʚʝʩʪʥʳʭ ʠ ʧʦʢʘ ʪʨʫʜʥʦ ʧʦʜʜʘʶʱʠʭʩʷ ʠʩʩʣʝʜʦʚʘʥʠʶ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʣʠʪʦʣʦʛʠʷ, ʘ 

ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ ʨʘʟʥʳʭ ʪʠʧʦʚ. ɺ ʮʝʣʦʤ ʤʦʞʥʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʧʦ ʥʘʰʠʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ,  ʚ ʩʪʨʫʢʪʫʨʝ ʜʨʝʚʦʩʪʦʝʚ ʙʣʘʛʦʜʘʨʷ ʚʣʠʷʥʠʶ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ ʧʦʯʪʠ ʥʝ 

ʦʩʪʘʝʪʩʷ ʤʝʩʪʘ ʩʣʫʯʘʡʥʦʤʫ ʨʘʟʤʝʱʝʥʠʶ ʜʝʨʝʚʴʝʚ, ʘ ʠʭ ʜʦʣʛʦʣʝʪʠʝ, ʥʘʩʣʝʜʫʝʤʦʩʪʴ ʨʦʩʪʘ ʠ 
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ʨʝʟʢʠʝ ʠʟʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʥʘʩʣʝʜʫʝʤʦʩʪʠ, ʧʨʠʯʝʤ ʦʪ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʜʦ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, ʪ. ʝ. ʧʨʦʷʚʣʝʥʠʷ ʵʧʠʛʝʥʦʤʘ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ çʛʝʥʦʪʠʧ-ʩʨʝʜʘè, 

ʩʚʷʟʘʥʳ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʨʦʜʠʪʝʣʝʡ ʥʘ ʄɻɸ-ʟʦʥʘʭ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʪʠʧʘ [1, 5].  

ʀʩʧʦʣʴʟʫʷ ʙʠʦʣʦʢʘʮʠʦʥʥʳʡ ʤʝʪʦʜ, ʯʝʣʦʚʝʢ ʥʘʯʠʥʘʝʪ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʦʙʣʘʜʘʝʪ ʤʦʱʥʳʤ 

ʣʠʯʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʦʣʫʯʝʥʠʷ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʆʙʲʷʩʥʠʪʴ, ʢʘʢ ʠʤ ʧʦʣʴʟʦʚʘʪʴʩʷ 

ʪʨʫʜʥʦ, ʥʦ ʤʦʞʥʦ ʧʦʧʳʪʘʪʴʩʷ. ɺʦ-ʧʝʨʚʳʭ, ʦʙʲʝʢʪʠʚʥʳʤ ʬʠʪʦʠʥʜʠʢʘʪʦʨʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʄɻɸ-

ʟʦʥ ʥʘ ʙʠʦʦʙʲʝʢʪʳ ʩʣʫʞʘʪ ʜʝʨʝʚʴʷ. ɺʦ-ʚʪʦʨʳʭ, ʧʨʠ ʦʙʫʯʝʥʠʠ ʤʝʪʦʜʫ ʥʫʞʥʘ ʚʝʨʠʬʠʢʘʮʠʷ 

ʦʱʫʱʝʥʠʡ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʯʝʣʦʚʝʢ ʧʨʦʩʪʦ ʥʝ ʧʦʥʠʤʘʝʪ, ʯʪʦ ʦʥ ʯʫʚʩʪʚʫʝʪ, ʧʦʧʘʜʘʷ ʚ ʵʪʠ 

ʟʦʥʳ. ʇʨʘʢʪʠʯʝʩʢʠ, ʦʥ ʥʝ ʯʫʚʩʪʚʫʝʪ ʥʠʯʝʛʦ. ʊʦʣʴʢʦ ʯʝʨʝʟ ʨʝʘʢʮʠʶ ʩʚʦʝʡ ʨʫʢʠ (ʪʦʯʥʝʝ, ʚʩʝʛʦ 

ʪʝʣʘ), ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʨʘʤʢʘ, ʤʘʷʪʥʠʢ ʠʣʠ ʩʝʥʩʦʨ, ʦʙʳʯʥʳʡ ʯʝʣʦʚʝʢ ʤʦʞʝʪ 

ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʩʚʦʝ ʧʝʨʝʩʝʯʝʥʠʝ ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʮʝʥʪʨ ʦʩʦʙʦʡ ʛʝʦʘʢʪʠʚʥʦʡ ʟʦʥʳ. ʇʨʠ 

ʵʪʦʤ ʤʘʨʢʝʨʦʤ ʠʣʠ ʬʠʪʦʠʥʜʠʢʘʪʦʨʦʤ ʧʦʧʘʜʘʥʠʷ ʚ ʙʣʘʛʦʧʨʠʷʪʥʫʶ (ʠʣʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʫʶ) 

ʟʦʥʫ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʚʟʨʦʩʣʳʝ ʜʝʨʝʚʴʷ. ɼʣʷ ʧʝʨʚʠʯʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʙʠʦʧʨʠʙʦʨʘ ʧʦʜ 

ʥʘʟʚʘʥʠʝʤ çʏʝʣʦʚʝʢè ʠ ʝʛʦ ʥʘʩʪʨʦʡʢʠ ʚ ʣʝʩʫ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʢʦʥʪʨʘʩʪʥʳʝ ʬʝʥʦʪʠʧʳ ʜʝʨʝʚʴʝʚ. 

ʅʘʩʪʨʦʡʢʫ ʥʘ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʟʦʥʳ ʧʨʦʚʦʜʷʪ ʚʙʣʠʟʠ ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʜʝʨʝʚʴʝʚ, ʢʦʪʦʨʳʝ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʠʭ ʙʝʟʦʰʠʙʦʯʥʦ. ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʥʘ ʧʘʪʦʛʝʥʥʳʝ ʟʦʥʳ ʚʳʙʠʨʘʶʪ ʜʝʨʝʚʴʷ ʩ 

ʜʝʧʨʝʩʩʠʝʡ ʚ ʨʦʩʪʝ [1]. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ð ʦʧʨʝʜʝʣʠʪʴ ʚʦʟʤʦʞʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʩʪʨʫʢʪʫʨʦʡ ʩʝʪʝʡ 

ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʜʚʝ ʪʝʨʨʠʪʦʨʠʠ: ʣʝʩʘ ʟʘʧʦʚʝʜʥʠʢʘ çɺʠʰʝʨʩʢʠʡè ʠ ʣʝʩʘ 

ʚʙʣʠʟʠ ʛ. ʇʝʨʤʴ. (ʈʠʩʫʥʦʢ 1).  
 

 
 

ʈʠʩʫʥʦʢ 1. ʈʘʡʦʥʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʢʘʨʪʝ ʈʦʩʩʠʠ (1) ʠ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ (2). ɾʝʣʪʘʷ ʪʦʯʢʘ ï 

ʩʦʩʥʦʚʳʡ ʣʝʩ ʚʙʣʠʟʠ ʛ. ʇʝʨʤʴ, ʢʨʘʩʥʘʷ ʪʦʯʢʘ ï ʣʝʩʘ ʟʘʧʦʚʝʜʥʠʢʘ çɺʠʰʝʨʩʢʠʡè  

 

ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʟʘʧʦʚʝʜʥʠʢʝ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʥʘ ʩʢʣʦʥʘʭ ʛʦʨʳ ʄʫʥʠʥ-ʊʫʤʧ, ʚ 

ʜʦʣʠʥʝ ʨʝʢʠ ɺʠʰʝʨʘ ʠ ʝʝ ʧʨʠʪʦʢʦʚ, ʘ ʥʘ ʚʪʦʨʦʡ ʪʝʨʨʠʪʦʨʠʠ ï ʚ ʣʝʩʘʭ ʟʘʧʘʜʥʝʝ ʛ. ʇʝʨʤʴ. 

ɼʦ ʥʘʯʘʣʘ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ 

ʨʘʟʨʝʰʝʥʠʷ ʠ ʚ ʨʘʟʥʳʭ ʩʧʝʢʪʨʘʣʴʥʳʭ ʢʘʥʘʣʘʭ. ɹʳʣʠ ʚʳʷʚʣʝʥʳ ʩʠʩʪʝʤʳ ʨʘʟʨʳʚʥʳʭ 
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ʥʘʨʫʰʝʥʠʡ ʚ ʚʠʜʝ ʧʨʷʤʦʣʠʥʝʡʥʳʭ ʠ ʜʫʛʦʦʙʨʘʟʥʳʭ ʣʠʥʝʘʤʝʥʪʦʚ ʨʘʟʥʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ, 

ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʪʨʝʱʠʥʥʦ-ʨʘʟʨʳʚʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ, ʦʙʨʘʟʳ ʢʦʪʦʨʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʥʝʡʥʦ ʚʳʪʷʥʫʪʳʤʠ ʬʦʨʤʘʤʠ ʨʝʣʴʝʬʘ: 

ʧʨʷʤʦʣʠʥʝʡʥʳʤʠ ʦʪʨʝʟʢʘʤʠ ʫʩʪʫʧʦʚ ʠ ʧʝʨʝʛʠʙʦʚ ʥʘ ʩʢʣʦʥʘʭ, ʚʦʜʦʨʘʟʜʝʣʴʥʳʤʠ ʣʠʥʠʷʤʠ. 

ʊʘʢʞʝ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʳ ʧʦ ʵʣʝʤʝʥʪʘʤ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ ʚ ʚʠʜʝ 

ʩʧʨ̫ʤʣʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʨʝʯʥʳʭ ʜʦʣʠʥ ʠ ʦʚʨʘʛʦʚ, ʧʦ ʘʥʦʤʘʣʠʷʤ ʩʪʨʫʢʪʫʨʥʦʛʦ ʨʠʩʫʥʢʘ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦ ʢʦʥʪʫʨʘʤ ʙʦʣʦʪ ʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʨʝʣʴʝʬʘ [10ï14]. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠ 

ʚʳʜʝʣʝʥʠʝ ʣʠʥʝʘʤʝʥʪʦʚ ʚʳʧʦʣʥʷʣʦʩ ɹʧʫʪʝʤ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ Landsat. 

ʈʘʩʯʝʪ ʧʣʦʪʥʦʩʪʠ ʣʠʥʝʘʤʝʥʪʦʚ ʙʳʣ ʚʳʧʦʣʥʝʥ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ ArcGIS ʠ ʤʦʜʫʣʷ 

Spatial Analyst ʬʠʨʤʳ ESRI. ʇʨʠ ʛʝʦʩʪʨʫʢʪʫʨʦʤʝʪʨʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʥʦʚʝʡʰʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʢʦʩʤʦʠʟʦʙʨʘʞʝʥʠʡ ʩ ʚʳʷʚʣʝʥʠʝʤ  çʤʘʣʳʭ ʢʦʣʴʮʝʚʳʭ ʩʪʨʫʢʪʫʨ 

ʨʳʭʣʳʭ ʦʪʣʦʞʝʥʠʡ ʟʝʤʥʦʡ ʢʦʨʳè, ʦʪʢʨʳʪʳʭ ʚ 2002 ʛ. ʖ. ʀ. ʌʠʚʝʥʩʢʠʤ [15, 16]. ʅʘ ʦʩʥʦʚʝ 

ʵʪʦʛʦ ʘʥʘʣʠʟʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚʫʣʢʘʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʩʧʠʨʘʣʴʥʦ-ʢʦʣʴʮʝʚʳʝ 

ʩʪʨʫʢʪʫʨʳ ʤʘʥʪʠʡʥʦʛʦ ʟʘʣʦʞʝʥʠʷ [5].  

ʇʨʠ ʬʠʪʦ- ʠ ʙʠʦʠʥʜʠʢʘʮʠʠ ʄɻɸ-ʟʦʥ ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʠʦʣʦʢʘʮʠʦʥʥʳʡ ʤʝʪʦʜ ʩ 

ʢʘʨʪʠʨʦʚʘʥʠʝʤ ʟʦʥ ʧʦ ʤʝʪʦʜʠʢʝ, ʦʧʠʩʘʥʥʦʡ ʚ ʤʦʥʦʛʨʘʬʠʠ [1] ʠ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʧʨʠʚʷʟʢʦʡ 

ʥʘʯʘʣʴʥʦʡ ʠ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ ʤʘʨʰʨʫʪʘ (ʪʨʝʢʘ) ʢ ʦʧʦʟʥʘʚʘʝʤʳʤ ʥʘ ʢʦʩʤʦʩʥʠʤʢʘʭ ʦʙʲʝʢʪʘʤ ï 

ʠʟʛʠʙʘʤ ʨʝʢ, ʧʦʣʷʥʘʤ ʩʨʝʜʠ ʣʝʩʘ ʠ ʦʪʜʝʣʴʥʳʤ ʜʝʨʝʚʴʷʤ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʫʩʩʦʣʴ ʠ 

ʤʝʨʥʫʶ ʣʝʥʪʫ, ʪʘʢ ʢʘʢ GPS-ʥʘʚʠʛʘʪʦʨ ʜʘʞʝ ʥʘ ʙʦʣʴʰʠʭ ʧʨʦʛʘʣʠʥʘʭ ʜʘʚʘʣ ʩʤʝʱʝʥʠʝ 

ʢʦʦʨʜʠʥʘʪ ʜʦ 10 ʤ. ʊʘʢʦʡ ʜʚʦʡʥʦʡ ʢʦʥʪʨʦʣʴ ʧʦʟʚʦʣʷʣ ʥʘʥʝʩʪʠ ʤʘʨʰʨʫʪ ʥʘ ʧʣʘʥ ʩ ʪʦʯʥʦʩʪʴʶ 

Ñ2,0ï3,0 ʤ. ɼʣʠʥʘ ʦʩʥʦʚʥʦʛʦ ʪʨʝʢʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʄɻɸ-ʟʦʥ ʨʘʟʤʝʨʦʤ 8.0 ʤ, ʩʦʩʪʘʚʣʷʣʘ ʚ 

ʟʘʧʦʚʝʜʥʠʢʝ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʘʙʦʪ 95ï124 ʤ. ʇʨʦʤʝʞʫʪʦʯʥʳʝ ʪʦʯʢʠ ʥʘ ʪʨʝʢʝ ʥʘʥʦʩʠʣʠ ʧʫʪʝʤ 

ʧʨʦʤʝʨʘ ʣʠʥʠʡ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʠʭ ʘʟʠʤʫʪʘ ʚ ʛʨʘʜʫʩʘʭ; ʄɻɸ-ʟʦʥʳ, ʜʝʨʝʚʴʷ ʠ ʜʨʫʛʫʶ 

ʩʠʪʫʘʮʠʶ ʥʘʥʦʩʠʣʠ ʧʦ ʣʠʥʝʡʥʳʤ ʟʘʩʝʯʢʘʤ ʩ ʪʦʯʥʦʩʪʴʶ Ñ0.1 ʤ. ʇʦʩʣʝ ʧʦʣʝʚʳʭ ʨʘʙʦʪ 

ʩʦʩʪʘʚʣʷʣʠ ʘʙʨʠʩʳ-ʧʣʘʥʳ ʠ ʜʦʙʘʚʣʷʣʠ ʠʭ ʚ ʧʨʦʝʢʪ ArcGIS ʚ ʚʠʜʝ ʨʘʩʪʨʘ. ɼʘʣʝʝ ʧʨʦʚʝʨʷʣʠ 

ʧʨʠʚʷʟʢʠ ʠ ʜʝʣʘʣʠ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʪʨʝʢʘ ʧʦ ʜʝʪʘʣʴʥʦʤʫ ʢʦʩʤʦʩʥʠʤʢʫ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ 

ʨʘʟʨʝʰʝʥʠʝʤ 50ï60 ʩʤ. 

ɺ ʣʝʩʘʭ ʛ. ʇʝʨʤʴ ʢʘʨʪʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʦ ʙʦʣʝʝ ʜʝʪʘʣʴʥʳʤ. ʅʘ ʧʣʘʥ, 

ʦʭʚʘʪʳʚʘʶʱʠʡ ʧʣʦʱʘʜʴ 2.2 ʛʘ, ʥʘʥʝʩʣʠ ʜʝʨʝʚʴʷ ʩʦʩʥʳ: 735 ʰʪ. ʞʠʚʳʭ, 54 ʰʪ. ʚʳʚʘʣʝʥʥʳʭ 

ʚʝʪʨʦʤ ʠ 342 ʰʪ. ʦʪʧʘʚʰʠʭ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 60 ʣʝʪ, ʢʦʪʦʨʳʝ ʫʙʠʨʘʣʠ ʠʟ ʜʨʝʚʦʩʪʦʷ 

ʨʫʙʢʘʤʠ. ʄʝʩʪʘ ʦʪʧʘʚʰʠʭ ʜʝʨʝʚʴʝʚ ʦʧʦʟʥʘʚʘʣʠ ʧʦ ʩʣʝʜʘʤ ʩʪʘʨʳʭ ʧʥʝʡ. ɿʘʪʝʤ ʥʘʥʝʩʣʠ ʥʘ 

ʧʣʘʥ 1147 ʄɻɸ-ʟʦʥ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʚʦʩʴʤʠ ʪʠʧʘʤ ʠ ʧʦʩʪʨʦʠʣʠ ʠʭ ʩʝʪʠ. ʄʘʩʩʠʚ ʣʝʩʘ 

ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʚʪʦʨʦʡ ʥʘʜʧʦʡʤʝʥʥʦʡ ʧʝʩʯʘʥʦʡ ʪʝʨʨʘʩʝ ʨ. ʂʘʤʘ (ʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ ʫʯʘʩʪʢʘ 

N58Á00Ë45ËËʠ ɽ55Á52Ë44ËË). ʈʘʙʦʪʳ ʧʨʦʜʦʣʞʘʣʠʩʴ ʪʨʠ ʛʦʜʘ, ʚʩʝ ʜʘʥʥʳʝ ʙʳʣʠ ʚʥʝʩʝʥʳ ʚ 

ʧʨʦʝʢʪ ArcGIS ʠ ʧʦ ʠʭ ʨʝʟʫʣʴʪʘʪʘʤ ʙʳʣʘ ʥʘʧʠʩʘʥʘ ʢʥʠʛʘ, ʚʳʚʦʜʳ ʠʟ ʢʦʪʦʨʦʡ ʧʨʠʚʦʜʠʣʠʩʴ 

ʚʳʰʝ. ɺ ʜʘʥʥʦʡ ʞʝ ʨʘʙʦʪʝ ʤʳ ʧʦʢʘʞʝʤ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʬʠʪʦʠʥʜʠʢʘʮʠʠ ʄɻɸ-ʟʦʥ ʩʦʩʥʦʡ ʦʙʳʢʥʦʚʝʥʥʦʡ (Pinus sylvestris L.), ʘ ʚ ʣʝʩʘʭ ʟʘʧʦʚʝʜʥʠʢʘ ï 

ʠʥʜʠʢʘʮʠʝʡ ʝʣʴʶ ʩʠʙʠʨʩʢʦʡ (Picea obovata Ledeb) ʠ ʩʦʩʥʦʡ ʢʝʜʨʦʚʦʡ ʩʠʙʠʨʩʢʦʡ (Pinus 

sibirica Du Tour) ʠ ʥʝʢʦʪʦʨʳʤʠ ʤʥʦʛʦʣʝʪʥʠʤʠ ʨʘʩʪʝʥʠʷʤʠ. 
 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʥʘʯʘʣʝ ʨʘʩʩʤʦʪʨʠʤ ʚʣʠʷʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʄɻɸ-ʟʦʥ ʨʘʟʤʝʨʦʤ 1,0 ʠ 3,0 ʤ ʥʘ ʨʦʩʪ 

ʜʝʨʝʚʴʝʚ ʩʦʩʥʳ. ɺ ʣʝʩʘʭ ʛ. ʇʝʨʤʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 2,2 ʛʘ ʪʘʢʠʭ ʟʦʥ ʤʳ ʥʘʥʝʩʣʠ ʥʘ ʧʣʘʥ 508 ʰʪ. 

ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʚʦʧʨʦʩʳ:  

- ʩʢʦʣʴʢʦ ʪʘʢʠʭ ʟʦʥ ʙʳʣʦ ʟʘʥʷʪʦ ʜʝʨʝʚʴʷʤʠ; 

- ʥʘ ʢʘʢʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʮʝʥʪʨʘ ʟʦʥʳ ʩʦʩʥʘ ʨʝʘʛʠʨʦʚʘʣʘ ʥʘ ʠʭ ʜʝʡʩʪʚʠʝ ʣʫʯʰʝʡ 

ʩʦʭʨʘʥʥʦʩʪʴʶ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʜʠʘʤʝʪʨʘ.  

http://www.bulletennauki.com/
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ɺʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʩʦʩʥʘ ʟʘʥʠʤʘʣʘ ʟʦʥʳ ʨʘʟʤʝʨʦʤ 1,0 ʠ 3,0 ʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ 88,5 ʠ 

ʥʘ 91,2% (ʊʘʙʣʠʮʘ 1).   

 

ʊʘʙʣʠʮʘ 1.  

ɿɸʅʗʊʆʉʊʔ ɹʃɸɻʆʇʈʀʗʊʅʓʍ ɿʆʅ ɼʀɸʄɽʊʈʆʄ 1.0 ʠ 3.0 ʤ ɼɽʈɽɺʔʗʄʀ ʉʆʉʅʓ,  

ɸ ʊɸʂɾɽ ɼɽʈɽɺʔʗʄʀ ɽʃʀ, ʇʆɼʈʆʉʊʆʄ ʀ ʇʆɼʃɽʉʂʆʄ  
 

ɼʝʨʝʚʴʷ ʚ ʨʘʜʠʫʩʝ 50 ʩʤ ʦʪ ʮʝʥʪʨʘ ʟʦʥʳ 
ɿʦʥʳ ʜʠʘʤʝʪʨʦʤ 1.0 ʤ ɿʦʥʳ ʜʠʘʤʝʪʨʦʤ 3.0 ʤ 

ʰʪ. % ʰʪ. % 

ʇʝʨʚʳʡ ʷʨʫʩ (ʩʦʩʥʘ) 

ɾʠʚʳʝ ʜʝʨʝʚʴʷ ʚʦʟʨʘʩʪʦʤ 184 ʛʦʜʘ 225 83.3  195 81.9  

ɺʪʦʨʦʝ ʜʝʨʝʚʦ ʥʘ ʟʦʥʝ (ʙʠʦʛʨʫʧʧʘ) (2)  (22)  

ɺʳʚʘʣʝʥʥʳʝ ʚʝʪʨʦʤ ʚ 2003 ʛ. ʜʝʨʝʚʴʷ  6 2.2 9 3.8 

ʀʪʦʛʦ: ʞʠʚʳʝ ʜʝʨʝʚʴʷ ʜʦ 2003 ʛ.  231 85.6 204 85.7 

ʆʪʧʘʚʰʠʝ ʟʘ 60 ʣʝʪ ʜʝʨʝʚʴʷ ʩʦʩʥʳ ʥʘ ʟʦʥʘʭ 8 3.0 13 5.5 

ɺʩʝʛʦ ʩʦʩʥʘ ʟʘʥʠʤʘʣʘ ʟʦʥʳ ʚ ʚʦʟʨʘʩʪʝ å120 ʣʝʪ 239 88.5 217 91.2 

ɺʪʦʨʦʡ ʷʨʫʩ (ʝʣʴ), ʧʦʜʨʦʩʪ ʠ ʧʦʜʣʝʩʦʢ 

ɽʣʴ ʚ ʚʦʟʨʘʩʪʝ 100ï140 ʣʝʪ  3 1.1 2 0.8 

ʇʦʜʨʦʩʪ ʝʣʠ ʚ ʚʦʟʨʘʩʪʝ 35 ʣʝʪ  5 1.9 4 1.7 

ʇʦʜʣʝʩʦʢ ʙʝʨʝʟʳ ʜʠʘʤʝʪʨʦʤ 5ï14 ʩʤ  8 3.0 3 1.3 

ʅʝʪ ʜʝʨʝʚʴʝʚ   15 5.6 12 5.0 

ɺʩʝʛʦ ʟʦʥ ʥʘ ʧʣʦʱʘʜʠ 2,2 ʛʘ 270 100.0 238 100.0 

  

ɼʘʣʝʝ ʥʘ ʦʮʠʬʨʦʚʘʥʥʦʡ ʢʘʨʪʝ ʦʧʨʝʜʝʣʷʣʠ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʮʝʥʪʨʦʤ ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʘ 

ʩʦʩʥʳ ʠ ʮʝʥʪʨʦʤ ʙʣʠʞʥʝʡ ʄɻɸ-ʟʦʥʳ, ʥʘʟʚʘʥʥʦʝ ʥʘʤʠ çʨʘʩʩʪʦʷʥʠʝ ʜʦ ʟʦʥʳè. ʊʘʢʠʭ 

ʨʘʩʩʪʦʷʥʠʡ ʥʘʡʜʝʥʦ 386 ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʜʠʘʤʝʪʨ ʜʝʨʝʚʘ. ʀ ʟʜʝʩʴ ʫʜʘʣʦʩʴ 

ʧʦʥʷʪʴ, ʢʘʢ çʩʘʤʘ ʩʦʩʥʘè, ʢʘʢ ʬʠʪʦʠʥʜʠʢʘʪʦʨ, ʦʧʨʝʜʝʣʷʝʪ ʛʨʘʥʠʮʳ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʵʪʠʭ ʟʦʥ. ɼʣʷ ʟʦʥ ʨʘʟʤʝʨʦʤ 1,0 ʤ ʩʚʷʟʴ ʤʝʞʜʫ ʨʘʩʩʪʦʷʥʠʝʤ ʜʦ ʟʦʥʳ ʠ ʜʠʘʤʝʪʨʦʤ ʩʪʚʦʣʘ 

ʩʦʩʥʳ ʠʤʝʝʪ ʧʦʢʘʟʘʪʝʣʴ ʘʧʧʨʦʢʩʠʤʘʮʠʠ R2 = 0,84, ʜʣʷ ʟʦʥ ʨʘʟʤʝʨʦʤ 3,0 ʤ ʦʥ ʨʘʚʝʥ R2 = 0,73, 

ʘ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʚʣʠʷʥʠʠ ʵʪʠʭ ʜʚʫʭ ʟʦʥ R2 = 0,84 (ʈʠʩʫʥʦʢ 2). 

ɼʝʨʝʚʴʷ, ʥʘʭʦʜʠʚʰʠʝʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʠ ʚ ʧʘʪʦʛʝʥʥʦʡ ʟʦʥʘʭ, 

ʦʙʨʘʟʫʶʪ ʭʦʨʦʰʦ ʚʠʜʠʤʳʡ ʢʣʘʩʪʝʨ ʥʠʞʝ ʦʩʥʦʚʥʦʛʦ ʦʙʣʘʢʘ ʪʦʯʝʢ, ʠ ʠʟ ʥʠʭ ʩʬʦʨʤʠʨʦʚʘʣʠ 

ʦʪʜʝʣʴʥʳʡ ʨʷʜ. ʀʩʢʣʶʯʘʷ ʵʪʦʪ ʨʷʜ ʠ ʠʩʧʦʣʴʟʫʷ ʙʣʠʟʢʠʝ ʪʨʝʥʜʳ ʪʨʝʭ ʜʨʫʛʠʭ ʚʳʙʦʨʦʢ, ʙʳʣʠ 

ʚʳʜʝʣʝʥʳ ʦʙʱʠʝ ʜʣʷ ʠʟʫʯʘʝʤʳʭ ʜʚʫʭ ʪʠʧʦʚ ʟʦʥ ʨʘʜʠʫʩʳ ʠ ʧʦʷʩʘ ʠʭ ʚʣʠʷʥʠʷ: 

0ï18 ʩʤ ð ʨʘʜʠʫʩ ʠʥʛʠʙʠʨʦʚʘʥʠʷ, ʛʜʝ ʥʝʪ ʞʠʚʳʭ ʜʝʨʝʚʴʝʚ; 

19ï29 ʩʤ ð ʧʦʷʩ ʜʝʧʨʝʩʩʠʠ, ʩ ʜʝʨʝʚʴʷʤʠ ʤʝʥʝʝ ʩʨʝʜʥʠʭ ʨʘʟʤʝʨʦʚ; 

30ï48 ʩʤ ð ʧʦʷʩ ʢʦʤʬʦʨʪʘ ʩʦ ʩʨʝʜʥʠʤʠ ʠ ʢʨʫʧʥʳʤʠ ʜʝʨʝʚʴʷʤʠ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʚ ʧʨʝʜʝʣʘʭ ʧʦʩʣʝʜʥʝʛʦ ʧʦʷʩʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʧʦʷʩ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʢʦʤʬʦʨʪʘ (34ï48 ʩʤ), ʛʜʝ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʜʝʨʝʚʴʷ. 

ɼʝʨʝʚʴʷ ʚ ʧʦʷʩʘʭ ʢʦʤʬʦʨʪʘ ʄɻɸ-ʟʦʥ, ʚʢʣʶʯʘʷ ʜʝʨʝʚʴʷ ʥʘ ʧʘʪʦʛʝʥʥʳʭ ʟʦʥʘʭ, 

ʜʦʩʪʦʚʝʨʥʦ (t = 8,2 > t0.01 = 2,6) ʧʨʝʚʳʰʘʣʠ ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʥʘ 17% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʚʳʙʦʨʢʦʡ ʠʟ ʜʝʨʝʚʴʝʚ ʥʘ ʥʝʡʪʨʘʣʴʥʳʭ ʤʝʩʪʘʭ ʪʝʨʨʠʪʦʨʠʠ, ʨʘʩʧʦʣʘʛʘʚʰʠʭʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

51ï450 ʩʤ ʦʪ ʮʝʥʪʨʦʚ ʵʪʠʭ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʟʦʥ. ʇʨʠ ʵʪʦʤ ʚ ʚʳʙʦʨʢʝ ʠʟ 28 ʜʝʨʝʚʴʝʚ, 

ʨʘʩʧʦʣʘʛʘʚʰʠʭʩʷ ʩʨʘʟʫ ʥʘ ʜʚʫʭ ʪʘʢʠʭ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʟʦʥʘʭ, ʧʨʝʚʳʰʝʥʠʝ ʧʦ ʜʠʘʤʝʪʨʫ ʠ ʧʦ 

ʧʣʦʱʘʜʠ ʩʝʯʝʥʠʷ ʩʪʚʦʣʘ ʩʦʩʪʘʚʠʣʦ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 26 ʠ 60% ʧʨʠ t = 6,3 > t0.01 = 2,6. 

 

http://www.bulletennauki.com/
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ʈʠʩʫʥʦʢ 2. ɺʣʠʷʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʟʦʥ ʨʘʟʤʝʨʦʤ 1,0 ʠ 3,0 ʤ ʥʘ ʜʠʘʤʝʪʨ ʩʪʚʦʣʦʚ ʩʦʩʥ r

 

ɺ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ ʩʦʩʥʘ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ, çʩʘʤʘ ʫʢʘʟʳʚʘʝʪè ʥʘʤ ʥʘ 

ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʜʣʷ ʥʝʝ ʪʝʨʨʠʪʦʨʠʶ ʚ ʧʨʝʜʝʣʘʭ ʵʪʠʭ ʟʦʥ, ʦʛʨʘʥʠʯʝʥʥʫʶ ʨʘʜʠʫʩʦʤ 0,48 ʤ, 

ʧʦʵʪʦʤʫ ʝʝ ʜʝʨʝʚʴʷ ʷʚʣʷʶʪʩʷ ʭʦʨʦʰʠʤʠ ʬʠʪʦʠʥʜʠʢʘʪʦʨʘʤʠ ʪʘʢʠʭ ʟʦʥ.  ɽʩʣʠ ʧʣʦʱʘʜʴ ʢʘʞʜʦʡ 

ʠʟ ʜʚʫʭ ʵʪʠʭ ʟʦʥ ʦʛʨʘʥʠʯʠʪʴ ʨʘʜʠʫʩʦʤ ʢʦʤʬʦʨʪʘ 48 ʩʤ ʠ ʚʳʯʝʩʪʴ ʠʟ ʥʝʝ ʧʣʦʱʘʜʴ 

ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʨʘʜʠʫʩʦʤ 18 ʩʤ, ʪʦ ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʜʣʷ ʩʦʩʥʳ ʧʣʦʱʘʜʴ ʛʝʦʘʢʪʠʚʥʦʡ ʟʦʥʳ 

ʩʦʩʪʘʚʠʪ 0,622 ʤ
2
. ɺʩʝʛʦ ʥʘ ʫʯʘʩʪʢʝ ʦʙʥʘʨʫʞʝʥʦ 508 ʟʦʥ ʨʘʟʤʝʨʦʤ 1,0 ʠ 3,0 ʤ, ʠ ʚ ʮʝʣʦʤ ʠʭ 

ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʧʣʦʱʘʜʴ ʩʦʩʪʘʚʠʪ 0.622Ĭ508 = 316 ʤ
2
 ʠʣʠ 1.4% ʚʩʝʡ ʧʣʦʱʘʜʠ ʫʯʘʩʪʢʘ, ʛʜʝ 

ʥʳʥʝ ʨʘʩʪʝʪ 735 ʜʝʨʝʚʴʝʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ 1.44% ʧʣʦʱʘʜʠ ʪʝʦʨʝʪʠʯʝʩʢʠ ʜʦʣʞʥʦ ʙʳʣʦ ʙʳ 

ʥʘʭʦʜʠʪʴʩʷ 735Ĭ0.0144 å 10.6 ʜʝʨʝʚʘ. ʆʜʥʘʢʦ ʥʘ ʵʪʦʡ ʧʣʦʱʘʜʠ (ʥʘ ʟʦʥʘʭ ʜʠʘʤʝʪʨʦʤ 1,0 ʠ 

3,0 ʤ) ʩʝʡʯʘʩ ʨʘʩʪʝʪ 442 ʜʝʨʝʚʘ ʠʣʠ ʚ 42 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʪʝʦʨʝʪʠʯʝʩʢʠ ʧʦʟʚʦʣʷʣʘ ʠʭ 

ʨʘʟʤʝʩʪʠʪʴ ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʧʣʦʱʘʜʴ ʵʪʠʭ ʟʦʥ, ʨʘʚʥʘʷ 1.44%. ʈʝʪʨʦʩʧʝʢʪʠʚʥʳʝ ʨʘʩʯʝʪʳ ʜʣʷ 

ʚʦʟʨʘʩʪʘ ʧʨʠʤʝʨʥʦ 120 ʣʝʪ ʜʘʶʪ ʯʠʩʣʦ ʜʝʨʝʚʴʝʚ ʚ ʪʦ ʚʨʝʤʷ 1132 ʰʪ., ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ 1,44% 

ʧʣʦʱʘʜʠ ʠʟʫʯʘʝʤʳʭ ʟʦʥ ʜʦʣʞʥʦ ʙʳʣʦ ʥʘʭʦʜʠʪʴʩʷ ʪʦʛʜʘ å 16,3 ʰʪ. ʜʝʨʝʚʴʝʚ; ʚ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʞʝ ʠʭ ʙʳʣʦ 478 ʰʪ., ʠʣʠ ʚ 29 ʨʘʟ ʙʦʣʴʰʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʟʦʥʘʭ ʜʠʘʤʝʪʨʦʤ 1,0 ʠ 3,0 ʤ ʩʦʭʨʘʥʥʦʩʪʴ ʩʦʩʥʳ ʚ ʚʦʟʨʘʩʪʝ 120ï170 ʣʝʪ ʚ 29ï

42 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʧʦ ʫʯʘʩʪʢʫ (ʤʳ ʦʧʫʩʢʘʝʤ ʟʜʝʩʴ ʨʘʩʯʝʪʳ ʨʘʟʜʝʣʴʥʦ ʧʦ ʧʦʷʩʘʤ 

ʵʪʠʭ ʟʦʥ, ʢʦʪʦʨʳʝ ʜʣʷ ʧʦʷʩʦʚ ʢʦʤʬʦʨʪʘ ʜʘʶʪ ʝʱʝ ʙʦʣʴʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʩʦʭʨʘʥʥʦʩʪʠ ʩʦʩʥʳ). 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʛʣʘʚʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʢʨʫʧʥʳʝ ʜʝʨʝʚʴʷ, ʜʘʶʱʠʝ 

ʦʩʥʦʚʥʦʡ ʫʨʦʞʘʡ ʩʝʤʷʥ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʵʚʦʣʶʮʠʶ ʧʦʧʫʣʷʮʠʠ. ɸʥʘʣʠʟ ʨʘʩʧʦʣʦʞʝʥʠʷ 1/3 

ʢʨʫʧʥʳʭ ʜʝʨʝʚʴʝʚ ʩʦʩʥʳ ʧʦʢʘʟʘʣ, ʯʪʦ 74% ʠʟ ʥʠʭ ʨʘʟʤʝʱʘʣʠʩʴ ʥʘ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʟʦʥʘʭ 1,0 ʠ 

3,0 ʤ. ɽʩʣʠ ʞʝ ʧʨʦʚʝʩʪʠ ʚʳʜʝʣʝʥʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʧʣʶʩʦʚʳʭ ʜʝʨʝʚʴʝʚè ʩ ʧʨʝʚʳʰʝʥʠʝʤ ʧʦ 

ʜʠʘʤʝʪʨʫ ʥʘ 30%, ʪʦ 95% ʪʘʢʠʭ ʜʝʨʝʚʴʝʚ ʚ ʜʘʥʥʦʤ ʤʘʩʩʠʚʝ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʠʤʝʥʥʦ ʥʘ ʪʘʢʠʭ 

ʟʦʥʘʭ. ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʛʝʦʘʢʪʠʚʥʳʝ ʟʦʥʳ ʠʥʠʮʠʠʨʫʶʪ 

ʧʦʩʝʣʝʥʠʝ, ʣʫʯʰʠʡ ʨʦʩʪ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʜʝʨʝʚʴʝʚ, ʬʦʨʤʠʨʫʶʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ 

y = 1,35x + 0,21 
wч Ґ лΣуп 

y = 1,46x - 2,01 
wч Ґ лΣуп 

y = 1,30x + 1,94 
wч Ґ лΣто 

y = 0,62x + 13,51 
wч Ґ лΣнс 
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ʈʘʩʩʪʦʷʥʠʝ  ʦʪ  ʮʝʥʪʨʦʚ  ʟʦʥ  1.0  ʠ 3.0 ʤ  ʜʦ ʮʝʥʪʨʘ   ʜʝʨʝʚʘ,  ʩʤ 

ʥʘ ʟʦʥʝ 1.0 ʤ 

ʥʘ ʜʚʫʭ ʟʦʥʘʭ 1.0 ʠ 3.0 ʤ 

ʥʘ ʟʦʥʝ 3.0 ʤ 

ʥʘ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠ ʥʘ ʧʘʪʦʛʝʥʥʳʭ 

ʟʦʥʘʭ 
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ʥʘʩʘʞʜʝʥʠʡ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʥʘʧʨʘʚʣʷʶʪ ʠ ʦʧʨʝʜʝʣʷʶʪ ʵʚʦʣʶʮʠʶ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ 

ʢʘʢ ʚʠʜʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʢʦʤʧʦʥʝʥʪʳ ʚ ʩʨʝʜʝ ʝʝ ʦʙʠʪʘʥʠʷ ʚ ʢʦʥʢʨʝʪʥʦʤ 

ʤʝʩʪʝ ʙʠʦʪʦʧʘ. 

ɺ ʣʝʩʘʭ ʛ. ʇʝʨʤʴ ʤʳ ʠʟʫʯʘʣʠ ʪʘʢʞʝ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʄɻɸ-ʟʦʥʳ ʩ ʨʘʟʤʝʨʘʤʠ 8, 16, 32 ʠ 

55 ʤ ʠ ʠʭ ʩʝʪʠ. ʆʥʠ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʧʦʚʣʠʷʣʠ ʥʘ ʨʘʟʤʝʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʪʚʦʣʦʚ ʩʦʩʥʳ, 

ʦʜʥʘʢʦ ʠʥʛʠʙʠʨʦʚʘʣʠ ʝʝ ʨʦʩʪ ʚ ʨʘʜʠʫʩʝ 30ï110 ʩʤ ʦʪ ʮʝʥʪʨʦʚ ʵʪʠʭ ʟʦʥ.  

ɺ ʣʝʩʘʭ ʟʘʧʦʚʝʜʥʠʢʘ ɺʠʰʝʨʩʢʠʡ ʠʟʫʯʘʣʠʩʴ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʜʝʨʝʚʴʝʚ ð ʝʣʴ ʩʠʙʠʨʩʢʘʷ ʠ 

ʢʝʜʨ ʩʠʙʠʨʩʢʠʡ, ʠ ʪʘʤ ʪʦʯʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʫ ʩʦʩʥʳ, ʢʨʫʧʥʳʝ ʜʝʨʝʚʴʷ ʵʪʠʭ ʚʠʜʦʚ ʙʳʣʠ 

ʣʦʢʘʣʠʟʦʚʘʥʳ ʥʘ ʤʘʣʳʭ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥʘʭ. ʇʨʝʜʩʪʦʷʣʦ ʩʨʘʚʥʠʪʴ ʭʘʨʘʢʪʝʨ ʠ ʩʪʨʫʢʪʫʨʫ ʩʝʪʝʡ 

ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ ʚ ʩʪʦʣʴ ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ (ʥʘ ʨʘʚʥʠʥʝ ʠ ʚ ʛʦʨʘʭ). ɺ ʩʚʷʟʠ ʩ ʦʛʨʘʥʠʯʝʥʠʝʤ 

ʚʨʝʤʝʥʠ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘʙʦʪ ʚ ʟʘʧʦʚʝʜʥʠʢʝ ʤʳ ʚʳʩʪʨʘʠʚʘʣʠ ʥʝ ʚʩʶ ʩʝʪʴ, ʩʦʩʪʦʷʱʫʶ ʠʟ 

ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʪʠʧʘ ʄɻɸ-ʟʦʥ, ʘ ʪʦʣʴʢʦ ʬʨʘʛʤʝʥʪʳ ʩʝʪʠ ʚ ʚʠʜʝ ʤʘʨʰʨʫʪʦʚ (ʪʨʝʢʦʚ), 

ʧʨʦʢʣʘʜʳʚʘʝʤʳʭ ʚ ʚʠʜʝ ʣʦʤʘʥʦʡ ʣʠʥʠʠ ʧʦ ʟʦʥʘʤ ʨʘʟʤʝʨʦʤ 8,0 ʤ ʠ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʵʪʠʤʠ 

ʟʦʥʘʤʠ ʦʪ 4 ʜʦ 20 ʤ. ɼʣʷ ʘʜʝʢʚʘʪʥʦʛʦ ʩʨʘʚʥʝʥʠʷ ʚ ʣʝʩʘʭ ʇʝʨʤʠ ʩʝʪʠ ʠʟ ʟʦʥ ʨʘʟʤʝʨʦʤ 8,0 ʤ 

ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʠʣʠ ʥʘ ʨʠʩʫʥʢʝ ʢʘʢ ʥʝʢʠʝ çʪʨʝʢʠè, ʩʦʝʜʠʥʷʷ ʟʦʥʳ ʚ ʤʝʨʠʜʠʦʥʘʣʴʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʙʦʣʝʝ ʪʦʣʩʪʳʤʠ ʣʠʥʠʷʤʠ (ʈʠʩʫʥʦʢ 3).  
 

 
 

ʈʠʩʫʥʦʢ 3. ʊʨʝʢʠ ʠʟ ʟʦʥ ʨʘʟʤʝʨʦʤ 8.0 ʤ (ʪʦʣʩʪʳʝ  ʣʠʥʠʠ ʠ ʙʦʣʴʰʠʝ ʢʨʫʛʠ) ʠ ʮʝʧʠ ʠʟ ʟʦʥ 

ʨʘʟʤʝʨʦʤ 1.0 ʤ (ʤʘʣʳʝ ʢʨʫʛʠ ʠ ʪʦʥʢʠʝ ʣʠʥʠʠ). ʌʨʘʛʤʝʥʪ ʫʯʘʩʪʢʘ ʚ ʩʦʩʥʦʚʦʤ ʣʝʩʫ ʟʘʧʘʜʥʝʝ 

ʛʦʨʦʜʘ ʇʝʨʤʴ; ʢʦʦʨʜʠʥʘʪʳ N58Á00Ë45ËË; ɽ55Á52Ë44ËË 
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ʉʝʪʠ, ʦʙʨʘʟʫʝʤʳʝ ʟʦʥʘʤʠ ʨʘʟʤʝʨʦʤ 1,0 ʤ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʮʝʧʠ ʠʟ ʧʦʧʘʨʥʦ 

ʩʦʝʜʠʥʝʥʥʳʭ ʟʦʥ, ʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʨʝʢʘʤ ʠʟ ʟʦʥ ʨʘʟʤʝʨʦʤ 8,0 ʤ ʵʪʠ ʮʝʧʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʚ 

ʣʝʩʘʭ ʛ. ʇʝʨʤʴ ʚ ʜʨʫʛʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʄʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʟʜʝʩʴ ʧʷʪʴ ʮʝʧʝʡ ʠʟ ʟʦʥ 1,0 ʤ ʠ 

ʩʝʤʴ ʪʨʝʢʦʚ ʠʟ ʟʦʥ 8,0 ʤ (ʜʝʨʝʚʴʷ, ʘ ʪʘʢʞʝ ʜʨʫʛʘʷ ʩʠʪʫʘʮʠʷ ʥʘ ʨʠʩʫʥʢʝ 3 ʥʝ ʧʦʢʘʟʘʥʳ). ʎʝʧʠ 

ʠʤʝʶʪ ʟʜʝʩʴ ʩʝʚʝʨʥʦʝ-ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʘ ʪʨʝʢʠ ʠʟ ʟʦʥ 8,0 ʤ ð 

ʩʝʚʝʨʥʦʝ-ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ. ʇʨʠ ʵʪʦʤ ʪʨʝʢʠ ʠʟ ʟʦʥ 8,0 ʤ ʧʝʨʝʩʝʢʘʣʠ ʮʝʧʠ ʠʟ ʟʦʥ 1,0 ʤ ʧʦ 4ï6 

ʨʘʟ. ʈʘʟʣʠʯʠʷ ʚ ʠʭ ʦʙʱʝʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʠ ʧʨʠʤʝʨʥʦ 30.̄  

ɺ ʟʘʧʦʚʝʜʥʠʢʝ ʬʨʘʛʤʝʥʪʳ ʩʝʪʝʡ ʚ ʚʠʜʝ ʤʘʨʰʨʫʪʦʚ (ʪʨʝʢʦʚ), ʧʨʦʢʣʘʜʳʚʘʝʤʳʭ ʧʦ ʟʦʥʘʤ 

ʨʘʟʤʝʨʦʤ 8,0 ʤ ʚ ʚʠʜʝ ʣʦʤʘʥʳʭ ʣʠʥʠʡ ʥʘʦʙʦʨʦʪ, ʦʢʘʟʘʣʠʩʴ ʪʝʩʥʦ ʩʦʧʨʷʞʝʥʳ ʠ 

ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩ ʮʝʧʷʤʠ ʠʟ ʟʦʥ ʨʘʟʤʝʨʦʤ 1,0 ʤ (ʈʠʩʫʥʦʢ 4).  

ʅʘ ʈʠʩʫʥʢʝ 4 ʧʦʢʘʟʘʥ ʪʦʣʴʢʦ ʦʜʠʥ ʠʟ ʪʨʝʭ ʪʨʝʢʦʚ, ʧʨʠʯʝʤ ʥʝ ʩʘʤʳʡ ʜʣʠʥʥʳʡ, ʚ 

ʢʦʪʦʨʦʤ ʮʝʧʴ ʠʟ ʧʦʧʘʨʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʟʦʥ ʨʘʟʤʝʨʦʤ 1,0 ʤ ʢʘʢ ʙʳ ʦʙʚʠʚʘʝʪ ʣʦʤʘʥʫʶ ʣʠʥʠʶ, 

ʩʦʝʜʠʥʷʶʱʫʶ ʟʦʥʳ ʨʘʟʤʝʨʦʤ 8,0 ʤ, ʜʣʷ ʢʨʘʪʢʦʩʪʠ ʥʘʟʳʚʘʝʤʫʶ ʪʨʝʢʦʤ ʠ ʩʯʠʪʘʚʰʝʡʩʷ 

ʦʩʥʦʚʦʡ ʤʘʨʰʨʫʪʘ ʧʨʠ ʠʟʫʯʝʥʠʠ ʄɻɸ-ʟʦʥ. ɺ ʧʝʨʚʳʡ ʛʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 2018 ʛ. ʪʘʢʠʭ 

çʧʘʨʥʳʭè ʪʨʝʢʦʚ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʜʚʫʭ ʪʠʧʦʚ ʟʦʥ, ʤʳ ʟʘʣʦʞʠʣʠ ʜʚʘ, ʥʘ ʩʣʝʜʫʶʱʠʡ ʛʦʜ ð ʝʝɦ 

ʦʜʠʥ, ʠ ʢʘʨʪʠʥʘ çʦʙʚʠʚʘʥʠʷè ʠ ʩʦʛʣʘʩʦʚʘʥʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʵʪʠʭ ʩʝʪʝʡ ʙʳʣʘ ʦʯʝʥʴ ʧʦʭʦʞʘ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʠʟʤʝʥʝʥʠʝ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʣʠʥʠʠ ʦʜʥʦʛʦ ʠʟ ʪʨʝʢʦʚ ʜʦ 90Ü ʧʨʠ ʝʛʦ ʟʘʚʝʨʰʝʥʠʠ ʫ 

ʥʝʙʦʣʴʰʦʛʦ ʙʝʟʳʤʷʥʥʦʛʦ ʦʟʝʨʘ. 
 

 
 

ʈʠʩʫʥʦʢ 4. ʊʨʝʢ ˉ 5 ʠʟ  ʟʦʥ ʨʘʟʤʝʨʦʤ 8.0 ʤ (ʪʦʣʩʪʳʝ ʧʦʣʦʩʳ ʠ ʙʦʣʴʰʠʝ ʢʨʫʛʠ) ʠ ʮʝʧʴ ʠʟ ʟʦʥ 

1.0 ʤ (ʤʘʣʳʝ ʢʨʫʛʠ ʠ ʪʦʥʢʠʝ ʣʠʥʠʠ); ʜʣʷ ʜʝʨʝʚʴʝʚ ʫʢʘʟʘʥʳ ʜʠʘʤʝʪʨʳ ʩʪʚʦʣʦʚ. ʈʘʡʦʥ ʨʫʯʴʷ ʄʫʨʘʚʝʡ ʚ 

ʟʘʧʦʚʝʜʥʠʢʝ ɺʠʰʝʨʩʢʠʡ; ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ 501: N 61Á20Ë45ËË E 58Á55Ë26ËË 

 

ʆʙʱʝʝ ʥʘʧʨʘʚʣʝʥʠʝ ʪʨʝʢʘ 5, ʘ ʪʘʢʞʝ ʪʨʝʢʘ 4 ʚ ʟʘʧʦʚʝʜʥʠʢʝ ɺʠʰʝʨʩʢʠʡ ʦʢʘʟʘʣʦʩʴ 

ʧʦʯʪʠ ʠʜʝʘʣʴʥʦ ʩʦʧʨʷʞʝʥʦ ʩ ʨʘʟʣʦʤʘʤʠ ʨʘʟʨʳʚʥʦʡ ʪʝʢʪʦʥʠʢʠ, ʧʦ ʢʦʪʦʨʳʤ ʬʦʨʤʠʨʫʝʪ 

ʦʩʥʦʚʥʦʝ ʨʫʩʣʦ ʨʝʢʘ ɺʠʰʝʨʘ (ʈʠʩʫʥʦʢ 5).  
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ʈʠʩʫʥʦʢ 5. ʊʨʝʢʠ 4 ʠ 5 ʚʙʣʠʟʠ ʨʫʯʴʷ ʄʫʨʘʚʝʡ ʚ ʟʘʧʦʚʝʜʥʠʢʝ ɺʠʰʝʨʩʢʠʡ ʠ ʨʘʟʣʦʤʳ ʨʘʟʨʳʚʥʦʡ 

ʪʝʢʪʦʥʠʢʠ (ʩʚʝʪʣʳʝ ʣʠʥʠʠ), ʧʦ ʢʦʪʦʨʳʤ ʬʦʨʤʠʨʫʝʪ ʨʫʩʣʦ ʨ. ɺʠʰʝʨʘ. ʂʦʦʨʜʠʥʘʪʳ ʫʩʪʴʷ ʨʫʯʴʷ 

ʄʫʨʘʚʝʡ (): N61Á20Ë45ËË E58Á55Ë24ËË 

 

ʈʘʟʙʦʨʫ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʚ ʟʘʧʦʚʝʜʥʠʢʝ ʥʘ ʟʘʣʦʞʝʥʥʳʭ ʪʨʝʢʘʭ ʠʟ ʄɻɸ-ʟʦʥ ʤʳ ʧʦʩʚʷʪʠʣʠ 

ʩʧʝʮʠʘʣʴʥʫʶ ʤʦʥʦʛʨʘʬʠʶ [5], ʛʜʝ ʥʘ ʦʩʥʦʚʝ ʛʝʦʩʪʨʫʢʪʫʨʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʢʦʩʤʦʩʥʠʤʢʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʪʢʨʳʪʠʷ ʖ. ʀ. ʌʠʚʝʥʩʢʦʛʦ [15, 16], ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʜʚʝ 

ʚʫʣʢʘʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʩʧʠʨʘʣʴʥʦ-ʢʦʣʴʮʝʚʳʝ ʩʪʨʫʢʪʫʨʳ, ʩ ʚʥʝʰʥʠʤʠ ʨʘʜʠʫʩʘʤʠ ʜʦ 1,7 ʢʤ, 

ʦʩʣʦʞʥʝʥʳʝ ʘʥʘʣʦʛʠʯʥʳʤʠ ʤʝʣʢʠʤʠ ʩʧʠʨʘʣʴʥʳʤʠ ʬʦʨʤʘʤʠ ʩ ʨʘʜʠʫʩʘʤʠ 40ï120 ʤ. 

ʉʪʨʫʢʪʫʨʳ ʵʪʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʢʘʟʘʣʠʩʴ ʜʦʯʝʨʥʠʤʠ ʢ ʦʛʨʦʤʥʦʡ ʃʳʧʴʠʥʩʢʦʡ 

ʬʣʶʠʜʠʟʘʪʥʦ-ʵʢʩʧʣʦʟʠʚʥʦʡ ʩʪʨʫʢʪʫʨʝ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʠʟ ʩʝʙʷ ʩʧʠʨʘʣʴʥʦ-ʢʦʣʴʮʝʚʦʡ ʤʝʛʘ-

ʰʪʦʢʚʝʨʢ ʠʥʪʨʫʟʠʚʥʳʭ ʧʠʨʦʢʣʘʩʪʠʪʦʚ ʨʘʟʤʝʨʦʤ 210Ĭ105 ʢʤ, ʢʦʥʪʫʨʳ ʢʦʪʦʨʦʛʦ ʚʳʭʦʜʷʪ ʟʘ 

ʧʨʝʜʝʣʳ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʠ ʘʥʘʣʠʟʫ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʧʦʩʚʷʱʝʥʘ ʦʪʜʝʣʴʥʘʷ ʩʪʘʪʴʷ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʨʝʢʦʚ ʠʟ ʄɻɸ-ʟʦʥ ʩ ʣʠʥʝʡʥʳʤʠ ʠ ʢʦʣʴʮʝʚʳʤʠ ʨʘʟʣʦʤʘʤʠ ʚ 75ï85 % 

ʩʣʫʯʘʝʚ ʚʳʷʚʠʣ ʫʩʪʦʡʯʠʚʦʝ ʩʦʚʧʘʜʝʥʠʝ ʠʭ ʧʨʦʩʪʠʨʘʥʠʡ, ʦʩʦʙʝʥʥʦ ʩʦ ʩʧʠʨʘʣʴʥʦ-ʢʦʣʴʮʝʚʳʤʠ 

ʩʠʩʪʝʤʘʤʠ ʨʘʟʣʦʤʦʚ, ʠʤʝʶʱʠʭ ʤʘʥʪʠʡʥʦʝ ʟʘʣʦʞʝʥʠʝ ʠ ʪʨʘʥʩʣʠʨʫʶʱʠʭ ʩʫʤʤʘʨʥʳʡ 

ʛʣʫʙʠʥʥʳʡ ʵʥʝʨʛʦʧʦʪʦʢ, ʚʳʷʚʣʝʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʢʦʪʦʨʦʛʦ ʪʨʝʙʫʝʪ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʠʟʫʯʝʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʚʳʜʚʠʥʫʪʴ ʛʠʧʦʪʝʟʫ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʣʝʩʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ ʦʧʦʩʨʝʜʦʚʘʥʥʦ, ʯʝʨʝʟ ʤʘʣʳʝ ʛʝʦʘʢʪʠʚʥʳʝ ʟʦʥʳ, ʧʦʜʯʠʥʝʥʘ ʤʦʱʥʳʤ ʬʘʢʪʦʨʘʤ 

ʥʝʦʪʝʢʪʦʥʠʢʠ, ʧʨʦʷʚʣʷʶʱʠʭ ʩʝʙʷ ʠ ʚʳʜʝʣʷʝʤʳʭ ʢʘʢ ʣʠʥʝʘʤʝʥʪʳ ʨʘʟʥʦʡ ʬʦʨʤʳ ʠ 

ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʧʨʠ ʛʝʦʩʪʨʫʢʪʫʨʦʤʝʪʨʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʢʦʩʤʦʩʥʠʤʢʦʚ. 

ʏʝʤ ʚʳʟʚʘʥʦ ʥʝʩʦʚʧʘʜʝʥʠʝ ʦʨʠʝʥʪʘʮʠʡ ʪʨʝʢʦʚ ʠ ʮʝʧʝʡ ʠʟ ʟʦʥ ʨʘʟʤʝʨʦʤ 1,0 ʤ ʥʘ 

ʨʘʚʥʠʥʝ ʠ ʚ ʛʦʨʘʭ ʧʦʢʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʷʩʥʦ. ɺʧʦʣʥʝ ʚʦʟʤʦʞʥʦ, ʯʪʦ ʨʘʟʣʠʯʠʷ ʚ ʠʭ ʦʨʠʝʥʪʘʮʠʠ 

ʦʙʫʩʣʦʚʣʝʥʳ ʤʦʟʘʠʯʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʷ ʠ ʚʣʠʷʥʠʝʤ ʣʠʥʝʘʤʝʥʪʦʚ ʨʘʟʥʦʛʦ 

ʛʝʥʝʟʠʩʘ. ɺ ʟʘʧʦʚʝʜʥʠʢʝ ʛʣʘʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʨʝʛʠʦʥʘʣʴʥʳʝ ʣʠʥʝʘʤʝʥʪʳ ʠ ʦʥʠ ʠʤʝʶʪ 

ʤʝʨʠʜʠʦʥʘʣʴʥʦʝ (çʫʨʘʣʴʩʢʦʝè) ʥʘʧʨʘʚʣʝʥʠʝ, ʘ ʟʦʥʘʣʴʥʳʝ ʥʘʧʨʘʚʣʝʥʳ ʧʦ ʜʠʘʛʦʥʘʣʠ ʢ ʥʠʤ. 

ʆʜʥʘʢʦ ʚʙʣʠʟʠ ʛ. ʇʝʨʤʴ (ʦʩʦʙʝʥʥʦ ʥʘ ʟʘʧʘʜʝ) ð ʥʘʦʙʦʨʦʪ, ʛʣʘʚʥʦʡ ʷʚʣʷʝʪʩʷ ʜʠʘʛʦʥʘʣʴʥʘʷ 

ʩʠʩʪʝʤʘ [13]. ʂʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʫʶ ʨʦʣʴ ʤʦʞʝʪ ʠʛʨʘʪʴ ʤʦʱʥʦʩʪʴ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ. ɺ 

ʟʘʧʦʚʝʜʥʠʢʝ ʨʘʟʤʘʭ ʵʥʝʨʛʠʠ ʨʝʣʴʝʬʘ ʚʳʰʝ ʠ, ʯʪʦ ʝʱʝ ʚʘʞʥʝʝ, ʟʘʧʦʚʝʜʥʠʢ ð ɻ ʪʦ ʛʦʨʥʘʷ 
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ʩʪʨʘʥʘ, ʛʜʝ ʩʣʦʡ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʫʪʦʥʯʝʥ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʙʣʠʟʦʩʪʴ ʢ ʢʦʨʝʥʥʳʤ ʛʦʨʥʳʤ 

ʧʦʨʦʜʘʤ ʚ ʟʘʧʦʚʝʜʥʠʢʝ ʚ ʤʝʩʪʘʭ ʩ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʛʜʝ ʤʳ 

ʥʘʯʘʣʠ ʧʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʘʢ ʨʘʟ ʠ ʚʳʟʳʚʘʝʪ ʩʦʛʣʘʩʦʚʘʥʥʦʝ  ʧʦʚʝʜʝʥʠʝ ʩʝʪʝʡ ʠʟ ʄɻɸ-

ʟʦʥ, ʢʦʛʜʘ ʮʝʧʠ ʠʟ ʟʦʥ 1.0 ʤ çʦʙʚʠʚʘʶʪè ʪʨʝʢ ʠʟ ʟʦʥ ʨʘʟʤʝʨʦʤ 8.0 ʤ ʠ ʦʙʝ ʵʪʠ ʩʝʪʠ ʩʠʥʭʨʦʥʥʦ 

ʤʝʥʷʶʪ ʩʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ.  

ʈʘʡʦʥ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʛ. ʇʝʨʤʴ ʚ ʧʨʝʜʝʣʘʭ ʰʠʨʦʢʦʡ ʤʝʘʥʜʨʳ ʨʝʢʠ ʂʘʤʘ ʦʪʥʦʩʠʪʩʷ ʢ 

ʙʦʣʝʝ ʩʧʦʢʦʡʥʦʡ ʚ ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʪʝʨʨʠʪʦʨʠʠ, ʯʝʤ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ [13]. 

ɿʜʝʩʴ ʩʣʦʡ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʪʦʣʱʝ, ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʨʘʟʣʦʤʦʚ  ʛʣʫʙʞʝ, ʘ ʠʭ 

ʧʨʦʷʚʣʝʥʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʣʘʙʝʝ, ʯʪʦ ʠ ʧʨʠʚʦʜʠʪ, ʚʝʨʦʷʪʥʦ, ʢ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʶ ʚ ʧʦʚʝʜʝʥʠʠ 

ʩʝʪʝʡ ʠʟ ʄɻɸ-ʟʦʥ, ʦʪʤʝʯʝʥʥʦʤʫ ʥʘ ʈʠʩʫʥʢʝ 3. 

ɺ ʣʝʩʘʭ ʟʘʧʦʚʝʜʥʠʢʘ ʚ 2019 ʛ. ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʚʳʩʦʢʠʭ ʜʝʨʝʚʴʝʚ ʥʘ ʝʛʦ 

ʪʝʨʨʠʪʦʨʠʠ ð ʝʣʴ ʩʠʙʠʨʩʢʫʶ (Picea obovata Ledeb.). ʆʥʘ ʨʘʩʪʝʪ ʥʘ ʚʦʩʪʦʯʥʦʤ ʩʢʣʦʥʝ 

ʄʦʡʚʠʥʩʢʦʛʦ ʢʨʷʞʘ ʢʨʫʪʠʟʥʦʡ 13Á, ʢʦʪʦʨʳʡ ʥʠʞʝ ʧʝʨʝʭʦʜʠʪ ʚ ʙʦʣʝʝ ʢʨʫʪʦʡ ʩʢʣʦʥ 20-25Á ʩ 

ʤʘʣʦʤʦʱʥʦʡ ʢʘʤʝʥʠʩʪʦʡ ʧʦʯʚʦʡ. ʈʘʟʤʝʨʳ ʵʪʦʡ ʝʣʠ (ʜʠʘʤʝʪʨ 66 ʩʤ ʧʨʠ ʚʳʩʦʪʝ 34 ʤ) ʥʝ 

ʫʩʪʫʧʘʶʪ ʩʘʤʳʤ ʢʨʫʧʥʳʤ ʝʣʷʤ ʚ ʜʦʣʠʥʝ ʨ. ɺʠʰʝʨʘ; ʙʦʣʝʝ ʪʦʛʦ, ʪʘʢʘʷ ʚʳʩʦʪʘ ʝʣʠ ʷʚʣʷʝʪʩʷ 

ʨʝʢʦʨʜʥʦʡ ʠ ʚ ʶʞʥʳʭ ʣʝʩʘʭ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪ 2019 ʛ. 9 ʩʘʤʳʭ ʢʨʫʧʥʳʭ 

ʜʝʨʝʚʴʝʚ ʝʣʠ ʙʳʣʠ ʣʦʢʘʣʠʟʦʚʘʥʳ ʥʘ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʟʦʥʘʭ ʨʘʟʤʝʨʦʤ 1,0 ʠ 8,0 ʤ, ʘ ʩʘʤʳʝ 

ʢʨʫʧʥʳʝ 8 ʜʝʨʝʚʴʝʚ ʢʝʜʨʘ ʩʠʙʠʨʩʢʦʛʦ (Pinus sibirica Du Tour) ð ʥʘ ʟʦʥʘʭ ʨʘʟʤʝʨʦʤ 1,0 ʠ 3,0 ʤ 

ʧʨʠ ʠʭ ʩʦʯʝʪʘʥʠʠ ʩ ʟʦʥʘʤʠ ʨʘʟʤʝʨʦʤ 16, 32 ʠ 55 ʤ. ʊʘʢʦʝ ʞʝ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʝ ʤʳ 

ʬʠʢʩʠʨʦʚʘʣʠ ʠ ʚ ʧʨʝʜʳʜʫʱʠʭ ʵʢʩʧʝʜʠʮʠʷʭ.  

ʌʘʢʪ ʫʩʧʝʰʥʦʛʦ ʠ ʜʘʞʝ ʬʝʥʦʤʝʥʘʣʴʥʦʛʦ ʨʦʩʪʘ ʜʝʨʝʚʴʝʚ ʥʘ ʩʢʘʣʴʥʳʭ ʦʙʥʘʞʝʥʠʷʭ ʠ 

ʧʣʦʩʢʠʭ ʚʝʨʰʠʥʘʭ ʢʘʤʥʝʡ-ʦʩʪʘʥʮʝʚ ʚʭʦʜʠʪ ʚ ʷʚʥʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ ʩ ʨʝʟʢʠʤ ʫʤʝʥʴʰʝʥʠʝʤ 

ʤʦʱʥʦʩʪʠ ʧʦʯʚʳ ʚ ʵʪʠʭ ʤʝʩʪʘʭ. ʀ ʛʠʧʦʪʝʟʘ ʧʦʜʧʠʪʢʠ ʜʝʨʝʚʴʝʚ ʵʥʝʨʛʠʝʡ ʄɻɸ-ʟʦʥ ʚʧʦʣʥʝ 

ʦʙʲʷʩʥʷʝʪ ʧʨʠʯʠʥʳ ʠʭ ʫʩʧʝʰʥʦʛʦ ʨʦʩʪʘ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʦʙʲʝʤʝ ʧʦʯʚʳ. ʊʦʛʜʘ ʵʪʦʪ 

ʬʝʥʦʤʝʥ, ʢʦʪʦʨʳʡ ʧʦʯʚʦʚʝʜʳ ʦʙʲʷʩʥʠʪʴ ʥʝ ʤʦʛʫʪ, ʥʘʭʦʜʠʪ ʩʚʦʝ ʦʙʲʷʩʥʝʥʠʝ ʩ ʧʦʟʠʮʠʡ ʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʚ ʨʘʜʠʫʩʝ ʜʝʡʩʪʚʠʷ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ (ʈʠʩʫʥʦʢ 

6). 

 

  
 

ʈʠʩʫʥʦʢ 6. ʋʩʧʝʰʥʳʡ ʨʦʩʪ ʜʝʨʝʚʴʝʚ ʥʘ ʩʢʘʣʘʭ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʦʙʲʝʤʝ ʧʦʯʚʳ: 1 ï ʭʨʝʙʝʪ 

ʃʦʧʴʠʥʩʢʠʡ ʂʘʤʝʥʴ; 2 ï ʩʢʘʣʳ ʥʘ ʨ. ɺʠʰʝʨʘ 

  

ʅʘ ʧʦʣʦʛʠʭ ʫʯʘʩʪʢʘʭ ʪʝʨʨʠʪʦʨʠʠ ʚ ʜʦʣʠʥʝ ʨ. ɺʠʰʝʨʘ ʥʘʤʠ ʙʳʣ ʦʪʤʝʯʝʥ ʝʱʝ ʦʜʠʥ 

ʬʝʥʦʤʝʥ ð ʨʝʛʫʣʷʨʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʜʝʨʝʚʴʝʚ ʚ ʚʠʜʝ ʮʝʧʦʯʝʢ ʚ ʨʘʟʨʝʞʝʥʥʳʭ ʜʨʝʚʦʩʪʦʷʭ ʧʦ 

ʢʨʘ̫ʤ ʙʦʣʦʪ, ʛʜʝ ʩʪʘʥʦʚʷʪʩʷ ʚʠʜʥʳ ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʠʝ ʜʝʨʝʚʴʷ (ʈʠʩʫʥʦʢ 7).  

ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʝʨʝʚʴʷʤʠ ʚ ʪʘʢʠʭ ʮʝʧʦʯʢʘʭ ʩʦʩʪʘʚʣʷʝʪ 4ï14 ʤ, ʠ ʦʥʠ ʠʜʫʪ ʧʦʯʪʠ 

ʧʘʨʘʣʣʝʣʴʥʦ ʨʘʟʣʦʤʘʤ ʃʳʧʴʠʥʩʢʦʡ ʬʣʶʠʜʠʟʘʪʥʦ-ʵʢʩʧʣʦʟʠʚʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʦ ʢʦʪʦʨʦʡ ʰʣʘ 

ʨʝʯʴ ʚʳʰʝ. ʈʷʜʦʤ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʠ ʜʨʫʛʠʝ ʮʝʧʦʯʢʠ ʧʦ ʪʝʥʷʤ ʦʪ ʢʨʦʥ ʜʝʨʝʚʴʝʚ. 
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