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ʄʦʥʠʪʦʨʠʥʛ ʤʦʱʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʛʦ ʩʣʦʷ ʚ ʧʨʝʜʝʣʘʭ ʦʟʝʨʥʦ-ʙʦʣʦʪʥʦʛʦ ʪʠʧʘ ʤʝʩʪʥʦʩʪʠ 
ʚ ʩʝʚʝʨʥʦʡ ʪʘʡʛʝ ʚʳʧʦʣʥʷʣʩʷ ʥʘ ʪʨʝʭ ʧʣʦʱʘʜʢʘʭ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʚ 1997, 2013 ʠ 2022 ʛʛ. 
ʅʘ ʵʪʠʭ ʫʯʘʩʪʢʘʭ ʚʳʜʝʣʷʶʪʩʷ ʜʚʘ ʪʠʧʘ ʫʨʦʯʠʱ: ʤʝʨʟʣʳʝ ʪʦʨʬʷʥʠʢʠ ʠ ʟʘʙʦʣʦʯʝʥʥʳʝ ʣʦʞʙʠʥʳ 
ʩʪʦʢʘ ʩ ʦʧʫʱʝʥʥʦʡ ʢʨʦʚʣʝʡ ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʭ ʧʦʨʦʜ (ʨʘʟʨʝʟ ʧʣʦʱʘʜʦʢ ʦʜʥʦʪʠʧʥʳʡ, ʨʘʟʣʠʯʠʷ 
ʪʦʣʴʢʦ ʚ ʤʦʱʥʦʩʪʠ ʪʦʨʬʘ). ʄʝʪʦʜʠʢʘ ʨʘʙʦʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʝʜʠʥʦʤʫ ʧʨʦʪʦʢʦʣʫ 
ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʦʛʨʘʤʤʳ CALM; ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʮʝʥʠʚʘʣʘʩʴ ʦʩʘʜʢʘ ʧʦʚʝʨʭʥʦʩʪʠ 
(ʧʦ ʥʠʚʝʣʠʨʦʚʢʝ ʦʪ ʤʝʩʪʥʦʛʦ ʨʝʧʝʨʘ), ʧʨʦʚʦʜʠʣʠʩʴ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʟʤʝʨʷʣʘʩʴ 
ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʨʦʜ ʜʝʷʪʝʣʴʥʦʛʦ ʩʣʦʷ ʥʘ ʨʘʟʥʳʭ ʛʣʫʙʠʥʘʭ. ɺ ʟʘʙʦʣʦʯʝʥʥʳʭ ʣʦʞʙʠʥʘʭ ʩʪʦʢʘ, 
ʤʦʯʘʞʠʥʘʭ ʩ ʦʪʢʨʳʪʦʡ ʚʦʜʦʡ ʠ ʥʘ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʤʠʥʝʨʘʣʴʥʳʭ ʧʷʪʥʘʭ ʚ ʧʨʝʜʝʣʘʭ ʪʦʨʬʷʥʠʢʦʚ 
ʛʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʢʨʦʚʣʠ ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʭ ʧʦʨʦʜ ʩʦʩʪʘʚʣʷʝʪ 3ï10 ʤ. ʅʘ ʛʨʘʥʠʮʘʭ 
ʪʦʨʬʷʥʠʢʦʚ ʠ ʚ ʟʘʙʦʣʦʯʝʥʥʳʭ ʣʦʞʙʠʥʘʭ ʩʪʦʢʘ ʛʣʫʙʠʥʘ ʧʨʦʪʘʠʚʘʥʠʷ ʧʨʝʚʳʰʘʝʪ 2 ʤ, 
ʘ ʥʘ ʪʦʨʬʷʥʠʢʘʭ ʦʥʘ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0,8 ʜʦ 1,6 ʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʱʥʦʩʪʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʣʦʷ 
ʠ ʩʦʩʪʦʷʥʠʷ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. ʅʘ ʪʦʨʬʷʥʠʢʘʭ, ʠʤʝʶʱʠʭ ʦʨʛʘʥʦʛʝʥʥʳʡ ʩʣʦʡ ʤʦʱʥʦʩʪʴʶ 
ʙʦʣʝʝ 1 ʤ ʠ ʩʧʣʦʰʥʦʡ ʥʘʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ, ʛʣʫʙʠʥʘ ʩʣʦʷ ʩʝʟʦʥʥʦʛʦ ʦʪʪʘʠʚʘʥʠʷ ʤʝʩʪʘʤʠ 
ʥʝ ʧʨʝʚʳʰʘʝʪ 0,4 ʤ; ʪʘʢʠʝ ʪʦʨʬʷʥʠʢʠ ʩʣʘʙʦ ʨʝʘʛʠʨʫʶʪ ʥʘ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ. ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ 
ʢʨʦʚʣʠ ʤʝʨʟʣʦʪʳ ʚ ʧʨʝʜʝʣʘʭ ʤʘʣʦʤʦʱʥʳʭ ʪʦʨʬʷʥʠʢʦʚ (ʤʝʥʝʝ 0,5 ʤ ʪʦʨʬʘ) ʩ ʫʛʥʝʪʝʥʥʳʤ 
ʨʘʩʪʠʪʝʣʴʥʳʤ ʧʦʢʨʦʚʦʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 2 ʤ, ʤʘʨʢʠʨʫʷ ʥʘʯʘʣʦ ʟʘʤʝʱʝʥʠʷ 
ʩʝʟʦʥʥʦʪʘʣʦʛʦ ʩʣʦʷ ʩʝʟʦʥʥʦʤʝʨʟʣʳʤ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʯʘʩʪʢʦʚ ʩ ʦʧʫʱʝʥʥʦʡ ʢʨʦʚʣʝʡ ʤʝʨʟʣʦʪʳ. 
ʄʦʥʠʪʦʨʠʥʛ ʪʝʤʧʝʨʘʪʫʨʳ ʛʨʫʥʪʦʚ ʥʘ ʪʘʢʠʭ ʫʯʘʩʪʢʘʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʣʫʯʘʡʥʦʝ ʩʦʯʝʪʘʥʠʝ 
ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʤʫ (ʜʚʘ ʛʦʜʘ) 
ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʶ ʤʝʨʟʣʦʪʳ ʠʣʠ ʩʣʠʷʥʠʶ ʩʝʟʦʥʥʦʡ ʤʝʨʟʣʦʪʳ ʩ ʤʥʦʛʦʣʝʪʥʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʝʨʟʣʦʪʳ ʥʝʩʣʠʚʘʶʱʝʛʦʩʷ ʪʠʧʘ ʥʦʩʠʪ ʚʦʟʚʨʘʪʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. 
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Monitoring of the thickness of the active layer within the lake-marsh type of terrain in the northern 
taiga was carried out at three sites organized in 1997, 2013 and 2022. In these areas, two types of 
tracts are distinguished: frozen peat bogs and swampy runoff hollows with a lowered roof of 
permafrost (the cross-section of the sites is the same type, the only difference is in the thickness of 
the peat). The work methodology complied with the unified protocol of the international CALM 
program. Additionally, the surface settlement was assessed (based on leveling from a local 
benchmark), geophysical studies were carried out and the temperature of the active layer rocks was 
measured at different gullies. In swampy runoff hollows, hollows with open water and on specific 
mineral spots within peat bogs, the depth of the permafrost roof is 3ï10 m. At the boundaries of 
peat bogs and in swampy runoff hollows, the thawing depth exceeds 2 m, and on peat bogs it varies 
from 0.8 to 1.6 m depending on the thickness of the organic layer and the condition of the ground 
cover. On peatlands with an organic layer more than 1 m thick and a continuous ground cover, the 
depth of the seasonal thawing layer in some places does not exceed 0.4 m. These peatlands respond 
poorly to climate change. The depth of the permafrost roof within thin peat bogs (less than 0.5 m of 
peat) with oppressed vegetation cover is currently more than 2 m, marking the beginning of the 
replacement of the seasonally thawed layer with seasonally frozen and the formation of areas with 
a lowered permafrost roof. Monitoring of soil temperatures in such areas has showed that a random 
combination of climatic factors in individual years can lead to short-term (two years) new formation 
of permafrost or the merging of seasonal permafrost with permafrost. Thus, the formation of non-
merging permafrost is of a reciprocating nature.  
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ɺʚʝʜʝʥʠʝ 
ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʗʅɸʆ, ʩʦʟʜʘʥʥʘʷ ʚ 1970ï1990 ʛʛ., ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ ʨʠʩʢʘ ʠʟ-ʟʘ ʧʦʪʝʧʣʝʥʠʷ 

ʢʣʠʤʘʪʘ (ʆʩʦʢʠʥ ʠ ʜʨ., 2021) ʠ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʭ ʧʦʨʦʜ (ʄʄʇ), ʪʘʢ ʢʘʢ 

ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʛʨʫʥʪʦʚ, ʢʘʢ ʦʩʥʦʚʘʥʠʡ ʩʦʦʨʫʞʝʥʠʡ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʣʘʩʴ. ɸʢʪʠʚʥʦʝ 

ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʦʩʚʦʝʥʠʝ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ XXI ʚ. ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʫʧʨʘʚʣʝʥʠʶ 

ʤʝʨʟʣʦʪʥʳʤ ʧʨʦʮʝʩʩʦʤ ʠ, ʚʦʟʤʦʞʥʦ, ʧʝʨʝʭʦʜʘ ʥʘ ʚʪʦʨʦʡ ʧʨʠʥʮʠʧ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ 

ʚ ʜʦʧʫʱʝʥʠʠ ʧʨʦʪʘʠʚʘʥʠʷ ʛʨʫʥʪʘ ʧʦʜ ʟʜʘʥʠʷʤʠ. 

ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʠʟʤʝʥʝʥʠʝʤ ʤʦʱʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʛʦ ʩʣʦʷ ʙʳʣʠ ʥʘʯʘʪʳ ʚ ʩʝʚʝʨʥʦʡ ʪʘʡʛʝ ɿʘʧʘʜʥʦʡ 

ʉʠʙʠʨʠ ʚ 1970-ʝ ʛʛ. ʠ ʚʳʧʦʣʥʷʣʠʩʴ ʥʘ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʘʭ ɺʉɽɻʀʅɻɽʆ
1
 ʚ ʭʦʜʝ ʛʝʦʢʨʠʦʣʦʛʠʯʝʩʢʦʡ 

ʩʲʝʤʢʠ (ʤʘʩʰʪʘʙ 1:100 000) (ʃʘʥʜʰʘʬʪʳé, 1983; ɻʝʦʢʨʠʦʣʦʛʠʯʝʩʢʠʝé, 1983), ʘ ʧʦʟʞʝ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ 

ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʥʘʨʫʰʝʥʥʦʛʦ ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʛʘʟʦʧʨʦʚʦʜʘ ʅʘʜʳʤ ï ʇʫʥʛʘ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʵʪʦʛʦ ʧʨʦʝʢʪʘ ʩʦʪʨʫʜʥʠʢʘʤʠ ʦʪʜʝʣʘ 

ʛʝʦʢʨʠʦʣʦʛʠʠ ɺʉɽɻʀʅɻɽʆ ʥʘ III ʦʟʝʨʥʦ-ʘʣʣʶʚʠʘʣʴʥʦʡ ʨʘʚʥʠʥʝ (ʚ 30 ʢʤ ʢ ʶʛʫ ʦʪ ʛ. ʅʘʜʳʤ) ʙʳʣʠ 

ʦʨʛʘʥʠʟʦʚʘʥʳ ʧʘʨʥʳʝ ʥʘʙʣʶʜʘʪʝʣʴʥʳʝ ʧʣʦʱʘʜʢʠ (ʩ ʝʩʪʝʩʪʚʝʥʥʳʤ ʠ ʥʘʨʫʰʝʥʥʳʤ ʨʘʩʪʠʪʝʣʴʥʳʤ 

ʧʦʢʨʦʚʦʤ), ʦʨʛʘʥʠʟʦʚʘʥʳ ʧʨʦʬʠʣʠ ʜʣʷ ʬʠʢʩʘʮʠʠ ʠʟʤʝʥʝʥʠʡ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʛʣʫʙʠʥʳ ʩʝʟʦʥʥʦʛʦ 

ʧʨʦʪʘʠʚʘʥʠʷ, ʧʨʦʙʫʨʝʥʳ ʠ ʦʙʦʨʫʜʦʚʘʥʳ ʪʝʨʤʦʤʝʪʨʠʯʝʩʢʠʝ ʩʢʚʘʞʠʥʳ, ʟʘʣʦʞʝʥʦ ʥʘʯʘʣʦ ʅʘʜʳʤʩʢʦʛʦ 

ʛʝʦʢʨʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʮʠʦʥʘʨʘ. ɺ ʧʝʨʠʦʜ 1972ï1983 ʛʛ. ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ ʚʳʧʦʣʥʷʣʠʩʴ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʚʣʘʞʥʦʩʪʴʶ ʚʦʟʜʫʭʘ, ʩʢʦʨʦʩʪʴʶ ʚʝʪʨʘ, ʦʩʘʜʢʘʤʠ, ʩʫʤʤʘʨʥʦʡ 

ʠ ʦʪʨʘʞʝʥʥʦʡ ʨʘʜʠʘʮʠʝʡ, ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʚʣʘʞʥʦʩʪʴʶ ʧʦʯʚʳ, ʨʘʟ ʚ ʤʝʩʷʮ ʠʟʤʝʨʷʣʘʩʴ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʨʦʜ 

ʚ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʢʨʠʦʣʦʛʠʯʝʩʢʠʭ ʩʢʚʘʞʠʥʘʭ. ʅʘ ʧʣʦʱʘʜʢʘʭ ʠʟʫʯʘʣʩʷ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ, ʚ ʢʦʥʮʝ 

ʪʝʧʣʦʛʦ ʧʝʨʠʦʜʘ ʠʟʤʝʨʷʣʘʩʴ ʛʣʫʙʠʥʘ ʩʝʟʦʥʥʦʛʦ ʧʨʦʪʘʠʚʘʥʠʷ ʛʨʫʥʪʦʚ ʧʦ ʧʦʩʪʦʷʥʥʦʡ ʩʝʪʠ ʤʘʨʦʢ. 

ɺ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʟʠʤʦʡ ʧʨʦʚʦʜʠʣʘʩʴ ʩʥʝʛʦʤʝʨʥʘʷ ʩʲʝʤʢʘ. 

ɺ 1995 ʛ. ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʅʘʜʳʤʩʢʦʤ ʩʪʘʮʠʦʥʘʨʝ ʧʨʠʥʷʣ ʥʘ ʩʝʙʷ ʀʥʩʪʠʪʫʪ ʢʨʠʦʩʬʝʨʳ ɿʝʤʣʠ (ʀʂɿ 

ʊʶʤʅʎ ʉʆ ʈɸʅ). ʂ ʩʦʞʘʣʝʥʠʶ, ʤʥʦʛʠʝ ʨʘʥʝʝ ʥʘʢʦʧʣʝʥʥʳʝ ʧʦ ʩʪʘʮʠʦʥʘʨʫ ʜʘʥʥʳʝ ʩʪʘʣʠ ʥʝʜʦʩʪʫʧʥ r

ʧʦʩʣʝ ʩʦʢʨʘʱʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʟʘʪʝʤ ʠ ʣʠʢʚʠʜʘʮʠʠ ɺʉɽɻʀʅɻɽʆ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʯʘʩʪʴ ʥʘʙʣʶʜʘʝʤrʭ 

ʦʙʲʝʢʪʦʚ ʠ ʨʝʟʫʣʴʪʘʪʳ ʜʣʠʪʝʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʥʠʤ ʙʳʣʠ ʩʦʭʨʘʥʝʥʳ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʩ 1997 ʛ. 

ʅʘʜʳʤʩʢʠʡ ʩʪʘʮʠʦʥʘʨ ʚʢʣʶʯʝʥ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʧʨʦʝʢʪʳ ʢʨʠʦʩʬʝʨʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʉALM 

(ʮʠʨʢʫʤʧʦʣʷʨʥʘʷ ʩʝʪʴ ʤʦʥʠʪʦʨʠʥʛʘ ʩʝʟʦʥʥʦʪʘʣʦʛʦ ʩʣʦʷ) ʠ TSP (ʪʝʨʤʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʤʝʨʟʣʦʪʳ). ɺ ʨʘʤʢʘʭ 

ʵʪʦʛʦ ʧʨʦʝʢʪʘ CALM ʥʘ ʩʪʘʮʠʦʥʘʨʝ ʩʥʘʯʘʣʘ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʧʣʦʱʘʜʢʘ 1 (CALM R1ɸ), ʚ 2013 ʛ. ʢ ʥʝʡ 

ʜʦʙʘʚʠʣʘʩʴ ʧʣʦʱʘʜʢʘ 2 (CALM R1B), ʘ ʚ 2022 ʛ. ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʝʱʝ ʦʜʥʘ ʥʘʙʣʶʜʘʪʝʣʴʥʘʷ ʧʣʦʱʘʜʢʘ 3 

ʧʦ ʩʪʘʥʜʘʨʪʫ CALM. 

ʅʘ ʦʪʢʨʳʪʳʡ ʩʘʡʪ ʧʨʦʝʢʪʘ CALM ʝʞʝʛʦʜʥʦ ʟʘʛʨʫʞʘʶʪʩʷ ʜʘʥʥʳʝ ʠʟʤʝʨʝʥʠʷ ʛʣʫʙʠʥ ʧʨʦʪʘʠʚʘʥʠʷ 

ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʠʟʤʝʨʝʥʠʷ (ʩʨʝʜʥʝʝ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʠ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʷ), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʨʘʚʥʠʚʘʪʴ 

ʥʘʙʣʶʜʘʪʝʣʴʥʳʝ ʧʣʦʱʘʜʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ ʤʠʨʘ, ʜʣʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʩʦʙʩʪʚʝʥʥʳʭ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʳʚʦʜʦʚ. 

ʉ 2007 ʛ. ʩʦʪʨʫʜʥʠʢʠ ʀʂɿ ʊʶʤʅʎ ʉʆ ʈɸʅ ʧʦʩʪʝʧʝʥʥʦ ʦʙʦʨʫʜʦʚʘʣʠ ʩʢʚʘʞʠʥʳ ʩʪʘʮʠʦʥʘʨʘ 

ʣʦʛʛʝʨʘʤʠ ʩ ʢʨʫʛʣʦʛʦʜʠʯʥʦʡ ʟʘʧʠʩʴʶ ʜʘʥʥʳʭ, ʧʨʦʜʣʠʣʠ ʛʝʦʢʨʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʬʠʣʠ, ʧʨʦʙʫʨʠʣʠ 

ʠ ʦʙʦʨʫʜʦʚʘʣʠ ʜʣʷ ʢʨʫʛʣʦʛʦʜʠʯʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʨʦʜ ʥʦʚʳʝ ʩʢʚʘʞʠʥʳ, ʚʳʧʦʣʥʠʣʠ 

ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʦʚʪʦʨʥʦ ʠʟʤʝʨʠʣʠ ʚʳʩʦʪʫ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʦʱʘʜʦʢ, ʯʪʦ 

ʧʦʟʚʦʣʠʣʦ ʦʮʝʥʠʪʴ ʜʠʥʘʤʠʢʫ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʄʘʪʝʨʠʘʣ, ʧʦʣʫʯʝʥʥʳʡ ʥʘ ʅʘʜʳʤʩʢʦʤ ʩʪʘʮʠʦʥʘʨʝ, ʙʳʣ ʦʙʦʙʱʝʥ ʚ ʜʚʫʭ ʤʦʥʦʛʨʘʬʠʷʭ, ʩʪʘʪʴʷʭ, 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʦʪʯʝʪʘʭ ʠ ʥʝ ʨʘʟ ʦʙʩʫʞʜʘʣʩʷ ʥʘ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ (ʄʦʩʢʘʣʝʥʢʦ, 1999, 2009; 

ɸʥʪʨʦʧʦʛʝʥʥʳʝé, 2006; ʇʦʥʦʤʘʨʝʚʘ ʠ ʜʨ., 2015). ʇʨʦʜʦʣʞʘʶʱʠʝʩʷ ʥʘʙʣʶʜʝʥʠʷ ʦʪʢʨʳʚʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪ ɹʫʪʦʯʥʝʥʠʷ ʩʪʘʨʳʭ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʥʦʚʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʆʙʲʝʢʪʳ ʥʘʙʣʶʜʝʥʠʡ 

ɺ ʨʘʙʦʪʝ ʦʙʦʙʱʝʥʳ ʜʘʥʥʳʝ ʧʦ ʪʦʨʬʷʥʠʢʘʤ ʪʨʝʭ ʫʧʦʤʷʥʫʪʳʭ ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ ʧʣʦʱʘʜʦʢ, 

ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʥʘ III  ʦʟʝʨʥʦ-ʘʣʣʶʚʠʘʣʴʥʦʡ ʪʝʨʨʘʩʝ. ɺ ʩʪʨʦʝʥʠʠ ʨʘʟʨʝʟʘ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ 

ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʨʘʟʥʦʟʝʨʥʠʩʪʳʝ ʧʝʩʢʠ ʩ ʧʨʦʩʣʦʷʤʠ ʠ ʣʠʥʟʘʤʠ ʩʫʛʣʠʥʢʦʚ ʝʨʤʘʢʦʚʩʢʦʡ ʩʚʠʪʳ, 

ʤʦʱʥʦʩʪʴʶ 4ï15 ʤ, ʢʦʪʦʨʳʝ ʧʦʜʩʪʠʣʘʶʪʩʷ ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʤʠ ʩʘʣʝʭʘʨʜʩʢʠʤʠ ʩʫʛʣʠʥʢʘʤʠ. 

ʄʠʥʝʨʘʣʴʥʳʝ ʛʨʫʥʪʳ ʧʝʨʝʢʨʳʪʳ ʦʨʛʘʥʦʛʝʥʥʳʤ ʩʣʦʝʤ, ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʚʘʨʴʠʨʫʝʪ ʦʪ 0,1 ʜʦ 1 ʤ 

ʠ ʙʦʣʝʝ. ɺʩʝ ʦʙʲʝʢʪʳ ʥʘʙʣʶʜʝʥʠʡ ʥʘʭʦʜʷʪʩʷ ʚʥʝ ʟʦʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʚʣʠʷʥʠʷ 

ʛʘʟʦʧʨʦʚʦʜʘ. 

                                                      
1 ɺʩʝʩʦʶʟʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʛʠʜʨʦʛʝʦʣʦʛʠʠ ʠ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ (ɺʉɽɻʀʅɻɽʆ, 

ʦʙʨʘʟʦʚʘʥ ʚ 1939 ʛ.) ï ʫʥʠʢʘʣʴʥʦʝ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ, ʩʦʟʜʘʚʰʝʝ ʩʠʩʪʝʤʥʫʶ 

ʥʘʫʯʥʫʶ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʧʨʦʚʝʜʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ, ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʦʢʨʠʦʣʦʛʠʯʝʩʢʠʭ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʘʚʦʧʨʝʝʤʥʠʢʦʤ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ (ʩ 2018 ʛ.) ʷʚʣʷʝʪʩʷ ɸʆ "ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʛʠʜʨʦʛʝʦʣʦʛʠʠ ʠ ʠʥʞʝʥʝʨʥʦʡ 

ʛʝʦʣʦʛʠʠ". 




