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ʅɸʋʏʅʓʁ ɾʋʈʅɸʃ 

 

ʊʈʋɼʓ ʀʅʉʊʀʊʋʊɸ ɻɽʆʃʆɻʀʀ 
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ʣʘʩʪʠ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʵʢʦʣʦʛʠʠ. ʆʙʩʫʞʜʘʶʪʩʷ ʧʨʦʙʣʝʤʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʩʪʳʢʝ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠ-
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ʀʥʬʦʨʤʘʮʠʷ ʦ ʞʫʨʥʘʣʝ, ʧʨʘʚʠʣʘ ʜʣʷ ʘʚʪʦʨʦʚ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʩʘʡʪʝ http://www.igdncran.ru 
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ʂɸʏɽʉʊɺʆ ʈɽɿɽʈɺʋɸʈʆɺ ʄɽʃʆɺʆɻʆ-ʄʀʆʎɽʅʆɺʆɻʆ ʂʆʄʇʃɽʂʉɸ ʈɸʁʆʅɸ 

ʄɽɾɼʋʈɽʏʔʗ ʈɽʂ ʂʋʈɸ ʀ ɻɸɹʓʈʈʓ 
 

ɸʣʠʝʚʘ1,2 ʕ.ɻ., ʉʘʬʘʨʣʠ2 ʂ. 
1ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʬʠʟʠʢʠ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ. 

 2 ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠ ʧʨʦʝʢʪʥʳʡ ʠʥʩʪʠʪʫʪ ʥʝʬʪʠ ʠ ʛʘʟʘ ʉʆʂɸʈ. 
 

ʄʝʞʜʫʨʝʯʴʝ ʨʝʢ ʂʫʨʘ ʠ ɻʘʙʳʨʨʳ (ʁʦʨʠ) ʧʨʠʫʨʦʯʝʥʦ ʢ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʢʨʫʧʥʦʛʦ ɻʘʙʳʨʨʳ-ɸʜʞʠʥʦʫʨʩʢʦʛʦ 

ʧʨʦʛʠʙʘ, ʩʦʩʪʘʚʣʷʶʱʝʛʦ ʦʜʥʦʠʤʝʥʥʳʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʡ ʙʘʩʩʝʡʥ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɻʨʫʟʠʠ ʠ ʩʝ-

ʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɸʟʝʨʙʘʡʜʞʘʥʘ (ʨʠʩ.1). ɺ ʘʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʯʘʩʪʠ ɻʘʙʳʨʨʳ-ɸʜʞʠʥʦʫʨʩʢʦʛʦ ʧʨʦʛʠʙʘ ʚ ʤʝʞʜʫ-

ʨʝʯʴʝ ʨʝʢ ʂʫʨʘ ʠ ɻʘʙʳʨʨʳ ʫʩʪʘʥʦʚʣʝʥʘ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʴ ʵʦʮʝʥʦʚʳʭ ʧʦʨʦʜ ʥʘ ʩʪʨʫʢʪʫʨʘʭ ʊʘʨʩʜʘʣʣʷʨ, ɹʝʶʢ ʇʘ-

ʣʘʥʪʝʢʷʥ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʯʝʛʦ ʙʳʣ ʚʳʜʝʣʝʥ ʦʜʥʦʠʤʝʥʥʳʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʡ ʨʘʡʦʥ (ʅɻʈ). ʆʜʥʘʢʦ, ʚʳʰʝʥʘʟʚʘʥʥʳʝ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʝ ʧʣʦʱʘʜʠ, ʚ ʦʩʥʦʚʥʦʤ, ʧʨʠʫʨʦʯʝʥʳ ʢ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʜʘʥʥʦʛʦ ʅɻʈ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʫʨʝʥʠʷ ʥʘ ʥʝ-

ʢʦʪʦʨʳʭ ʩʪʨʫʢʪʫʨʘʭ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʨʘʡʦʥʘ (ʉʘʞʜʘʛ, ʄʘʤʝʜʪʝʧʝ) ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠʪʦʢʠ ʚʦʜʳ ʩ ʛʘʟʦʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʴ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʅɻʈ ʤʝʞʜʫʨʝʯʴʷ ʨʝʢ ʂʫʨʘ ʠ ɻʘʙʳʨʨʳ ʦʩʪʘʝʪʩʷ ʧʦʜ ʚʦʧʨʦʩʦʤ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʠʤʝʶʱʠʝʩʷ ʟʜʝʩʴ ʧʨʝʜʧʦʩʳʣʢʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʘʢʪʠʚʥʦʡ ʥʝʬʪʷʥʦʡ ʩʠʩʪʝʤʳ, ʩʭʦʜʥʦʡ ʩ ʪʘʢʦʚʦʡ ʚ ʚʦ-

ʩʪʦʯʥʦʡ ʯʘʩʪʠ ʨʘʡʦʥʘ.  

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʦʩʚʝʱʝʥʠʶ ʝʤʢʦʩʪʥʦ-ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝʣʦʚʳʭ - ʤʠʦʮʝʥʦʚʳʭ ʧʦ-

ʨʦʜ ʤʝʞʜʫʨʝʯʴʷ ʨʝʢ ʂʫʨʘ ʠ ɻʘʙʳʨʨʳ ʚ ʮʝʣʷʭ ʯʝʛʦ ʧʨʠʚʣʝʢʘʣʩʷ ʦʙʰʠʨʥʳʡ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʦʙʨʘʟʮʦʚ ʢʝʨʥʘ 

ʠ ʦʙʥʘʞʝʥʠʡ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʯʝʪʢʦʛʦ ʧʘʣʝʦʬʘʮʠʘʣʴʥʦʛʦ ʠ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ 

ʢʘʯʝʩʪʚʦʤ ʨʝʟʝʨʚʫʘʨʦʚ. ʊʘʢ, ʚ ʛʣʫʙʦʢʦʧʦʛʨʫʞʝʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʥʘʜʚʠʛʦʚʦʡ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʨʘʡʦʥʘ ʢʘʯʝ-

ʩʪʚʦ ʢʦʣʣʝʢʪʦʨʦʚ ʩʠʣʴʥʦ ʩʥʠʞʝʥʦ. ɿʥʘʯʠʪʝʣʴʥʦ ʫʭʫʜʰʝʥʳ ʝʤʢʦʩʪʥʦ-ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʚ ʩʪʨʘʪʠʛʨʘʬʠʯʝ-

ʩʢʠʭ ʢʦʤʧʣʝʢʩʘʭ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʪʫʬʦʦʙʣʦʤʦʯʥʳʭ ʧʦʨʦʜ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʦʪʣʦʞʝʥʠʷʭ ʤʝʣʘ, ʥʠʞʥʝʛʦ ʵʦʮʝʥʘ. 

ʅʘʯʘʚʰʠʡʩʷ ʨʦʩʪ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʚ ʩʨʝʜʥʝʤ ʵʦʮʝʥʝ ʧʨʠʚʝʣ ʢ ʫʚʝʣʠʯʝʥʠʶ ʜʦʣʠ ʛʨʫʙʦʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʧʦʩʪʫʧʘʚʰʝʛʦ ʚ ʧʨʠʣʝʛʘʶʱʠʝ ʙʘʩʩʝʡʥʳ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʣʫʯʰʝʥʠʶ ʢʦʣʣʝʢʪʦʨʩʢʠʭ ʩʚʦʡʩʪʚ ʩʨʝʜʥʝʵʦʮʝʥʦʚʳʭ-

ʤʘʡʢʦʧʩʢʠʭ ʧʦʨʦʜ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʠʞʝʣʝʞʘʱʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ.  

ʆʙʨʘʟʦʚʘʥʠʝ ʩʠʣʴʥʦ ʨʘʟʚʠʪʳʭ ʚ ʧʨʝʜʝʣʘʭ ʨʘʡʦʥʘ ʦʪʣʦʞʝʥʠʡ ʩʨʝʜʥʝʛʦ ʩʘʨʤʘʪʘ ʩʚʷʟʘʥʦ ʩ ʫʩʠʣʝʥʠʝʤ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʛʦʨʥʳʭ ʨʝʢ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʦʙʰʠʨʥʳʭ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ ʚ ʧʨʝʜʝʣʘʭ ʤʝʞʜʫʨʝʯʴʷ ʨʝʢ ʂʫʨʘ ʠ ɻʘʙʳʨʨʳ, 

ʩʦʩʪʦʷʱʠʭ ʠʟ ʦʯʝʥʴ ʛʨʫʙʳʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ. ʇʦʜʦʙʥʳʡ ʣʠʪʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʩʨʝʜʥʝʩʘʨʤʘʪʩʢʠʭ ʧʦʨʦʜ ʟʘʢʦʥʦ-

ʤʝʨʥʦ ʚʳʨʘʟʠʣʩʷ ʚ ʠʭ ʥʝʛʘʪʠʚʥʳʭ ʢʦʣʣʝʢʪʦʨʩʢʠʭ ʩʚʦʡʩʪʚʘʭ.  

ɺ ʮʝʣʦʤ, ʤʦʞʥʦ ʚ ʧʨʝʜʝʣʘʭ ʦʩʘʜʦʯʥʦʛʦ ʨʘʟʨʝʟʘ ʤʝʞʜʫʨʝʯʴʷ ʨʝʢ ʂʫʨʘ ʠ ɻʘʙʳʨʨʳʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤʠ-

ʭʦʨʦʰʠʤʠ ʝʤʢʦʩʪʥʦ-ʬʠʣʴʪʨʘʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʪʣʦʞʝʥʠʷ ʩʨʝʜʥʝʛʦ-, ʚʝʨʭʥʝʛʦ ʵʦʮʝʥʘ ʠ 

ʤʘʡʢʦʧʘ. 

 

RESERVOIR QUALITY  OF THE CRETACEOUS ï MIOCENE SEDIMENTS WITHIN THE 

REGION OF THE INTERFLUVE OF THE KURA AND GABYRRIRIVERS 
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The interfluve of the Kura and Gabyrri (Yori) rivers is confined to the eastern part of the large Gabyrri(Yori) - Aji-

nour trough that constitutes the oil and gas basin of the same name located in the eastern part of Georgia and northwestern 

part of Azerbaijan (Fig. 1). In the Azerbaijani part of the Gabyrri - Ajinour trough in the interfluve of the Kura and Gabyrri 

rivers the oil and gas content of the Eocene sediments was recorded on the structures of Tarsdallar, BeyukPalantekyan that 

led to the identification of eponymous oil - gas region (OGR). However, the aforementioned oil - gas bearing areas are 

mainly located in the eastern part of this OGR. As a result of drilling in some structures in the northwestern part of the re-

gion (Sajdagh, Mammadtepe), gas saturated water inflows were received. Thus, the oil and gas content of the western part 

of the OGR in the interfluve of the Kura and Gabyrri rivers remains questionable despite the existing here an active petro-

leum system similar to that one in the eastern part of the region. 



ɸʣʠʝʚʘ, ʕ.ɻ., ʉʘʬʘʨʣʠ ʂ. 

ʂɸʏɽʉʊɺʆ ʈɽɿɽʈɺʋɸʈʆɺ ʄɽʃʆɺʆɻʆ-ʄʀʆʎɽʅʆɺʆɻʆ ʂʆʄʇʃɽʂʉɸ ʈɸʁʆʅɸ ʄɽɾɼʋʈɽʏʔʗ ʈɽʂ é 

 

5 

This article aims to present the results of interpretation of an extensive analytical material on reservoir properties of 

the Cretaceous-Miocene sediments collected from the exposures and boreholles in the interfluve of the Kura and Gabyrri 

rivers. The data demonstrate a clear paleofacial and tectonic control over the quality of reservoirs. Thus, in deeply subsid-

ed sediments of the thrust zone in the north-western part of the region the quality of the reservoirs is significantly reduced. 

The reservoir properties in the stratigraphic complexes dominated by tuffaceous -clastic rocks, in particular, in the Creta-

ceous and Lower Eocene deposits, are significantly deteriorated. The onset of the orogenic uplift of the Greater Caucasus 

in the Middle Eocene led to an increase in the proportion of coarse detrital material supplied to the adjacent basins, and, as 

a result, to an improvement in the reservoir properties of the Middle Eocene - Maykop rocks in comparison with the under-

lying sediments. The accumulation of sediments of the Middle Sarmatian widely occurring within the region, is associated 

with the intensification of the activity of mountain rivers and the formation of extensive alluvial fans within the area of the 

interfluve of the Kura and Gabyrri rivers. The fans are dominated by very coarse conglomerates. Such lithological compo-

sition of the Middle Sarmatian rocks affected their reservoir properties, which can be characterized as negative. 

In general, within the sedimentary section of the interfluve of the Kura and Gabyrri rivers, moderate-good reservoir 

properties are displayed by sediments of the Middle-, Upper Eocene and Maykop ages. 

Keywords: Cretaceous-Miocene sediments, Reservoir quality, tectonic control, paleogeographic control. 

 

ɺʚʝʜʝʥʠʝ 

ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʂʘʢ ʚʳʰʝ ʙʳʣʦ ʩʢʘʟʘʥʦ, ʤʝʞʜʫʨʝʯʴʝ ʨʝʢ ʂʫʨʘ ʠ ɻʘʙʳʨʨʳ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ʢʨʫʧʥʦʛʦ ɻʘʙʳʨʨʳ-ɸʜʞʠʥʦʫʨʩʢʦʛʦ ʧʨʦʛʠʙʘ, ʠ ʦʭʚʘʪʳʚʘʝʪ ʪʘʢʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʢʘʢ 

ɼʞʝʡʨʘʥʯʝʣʴʩʢʘʷ ʜʝʧʨʝʩʩʠʷ ʠ ʦʪʜʝʣʷʶʱʘʷ ʝʝ ʦʪ ʄʠʨʟʘʘʥʦ-ɸʨʝʰʩʢʦʡ ʜʝʧʨʝʩʩʠʠ, ʨʘʩʧʦʣʦ-

ʞʝʥʥʦʡ ʚ ʧʨʝʜʝʣʘʭ ʢʨʫʧʥʦʛʦ ɻʘʙʳʨʨʳʥʩʢʦʛʦ ʧʨʦʛʠʙʘ, ʏʘʪʤʠʥʦ-ɻʝʡʯʘʡʩʢʘʷ ʟʦʥʘ ʧʦʜʥʷʪʠʡ 

(ʨʠʩ.1, 2). ɺ ʥʘʠʙʦʣʝʝ ʧʦʛʨʫʞʝʥʥʦʡ ʯʘʩʪʠ ʨʘʡʦʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʛʣʫʙʠʥʘʭ 11-12 ʢʤ (ʂʫʣʠʢʦʚ, 1960; ʖʩʠʬʦʚ, ʄʘʤʝʜʦʚ, ʕʬʝʥʜʠʝʚ, 2004; ʉʘʣ-

ʤʘʥʦʚ, ʉʫʣʝʡʤʘʥʦʚ, ʄʘʛʝʨʨʘʤʦʚ, 2015; ʍʫʜʫʟʘʜʝ, ɸʭʫʥʜʦʚ, ʄʫʩʪʘʬʘʝʚ, ɻʫʨʙʘʥʦʚ, 2015). ʉʦ-

ʛʣʘʩʥʦ ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʦʜʥʷʪʠʷ ʚʳʷʚʣʷʶʪʩʷ ʚ ʦʣʠʛʦʮʝʥ - ʥʝʦ-

ʛʝʥʦʚʦʤ ʠ ʤʝʟʦʟʦʡʩʢʦ-ʧʘʣʝʦʛʝʥʦʚʦʤʢʦʤʧʣʝʢʩʘʭ (ʨʠʩ.2). 

ʃʦʢʘʣʴʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʚ ʧʨʝʜʝʣʘʭ ʤʝʞʜʫʨʝʯʴʷ ʦʩʣʦʞʥʝʥʳ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʚʟʙʨʦʩʘʤʠ, ʧʦ ʢʦʪʦʨʳʤ ʦʙʨʘʟʦʚʘʣʘʩʴ ʩʝʨʠʷ ʥʘʜʚʠʛʦʚ, ʢʫʣʠʩʦʦʙʨʘʟʥʦ ʧʦʛʨʫ-

ʞʘʶʱʠʭʩʷ ʚ ʩʪʦʨʦʥʫ ʂʫʨʘʠʥʩʢʦʡ ʚʧʘʜʠʥʳ. 

ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ ʦʪʣʦʞʝʥʠʡ, ʦʙʥʘʞʘʶʱʠʭʩʷ ʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠʣʠ 

ʚʩʢʨʳʪʳʭʙʫʨʝʥʠʝʤ ʚ ʨʘʡʦʥʝ ʤʝʞʜʫʨʝʯʴʷ ʂʫʨʘ-ɻʘʙʳʨʨʳ, ʚʝʩʴʤʘ ʰʠʨʦʢ ʠ ʚʢʣʶʯʘʝʪ ʧʦʨʦʜʳ ʤʝ-

ʣʦʚʦʛʦ-ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʦʟʨʘʩʪʦʚ.  

ʆʜʥʘʢʦ, ʚ ʥʝʢʦʪʦʨʳʭ ʯʘʩʪʷʭ ʨʘʡʦʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʧʘʜʝʥʠʝ ʠʟ ʨʘʟʨʝʟʘ ʨʷʜʘ ʩʪʨʘʪʠʛʨʘʬʠ-

ʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʶʛʦ-ʟʘʧʘʜʥʦʤ ʙʦʨʪʫ ɼʞʝʡʨʘʥʯʝʣʴʩʢʦʛʦ ʧʨʦʛʠʙʘ (ɻʳʨʘʛʢʝ-

ʩʝʤʝʥ ï ɼʘʣʣʷʨʩʢʘʷ ʟʦʥʘ) ʚ ʤʝʣʦʚʦʤ ʨʘʟʨʝʟʝ ʦʪʩʫʪʩʪʚʫʶʪ ʦʪʣʦʞʝʥʠʷ ʙʝʨʨʠʘʩʘ-ʙʘʨʨʝʤʘ, ʠ ʘʧʪ-

ʩʢʠʝ ʧʦʨʦʜʳ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦ ʟʘʣʝʛʘʶʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʶʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʖʩʠʬʦʚ, ʉʫʣʝʡʤʘ-

ʥʦʚ, 2015).  

ɺ ʧʨʝʜʝʣʘʭ ʤʝʞʜʫʨʝʯʴʷ ʨʝʢ ʂʫʨʘ ʠ ɻʘʙʳʨʨʳʚ ʨʘʟʣʠʯʥʳʝ ʛʦʜʳ ʙʳʣ ʧʨʦʙʫʨʝʥ ʨʷʜ ʧʘʨʘ-

ʤʝʪʨʠʯʝʩʢʠʭ ʠ ʧʦʠʩʢʦʚʦ-ʨʘʟʚʝʜʦʯʥʳʭ ʩʢʚʘʞʠʥ. ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʜʘʣʠ ʢʘʢ ʦʙʥʘʜʝʞʠ-

ʚʘʶʱʠʝ, ʪʘʢ ʠ ʥʝʛʘʪʠʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʚ ʦʩʥʦʚʥʦʤ, ʩʚʷʟʘʥʳ ʩ ʵʦ-

ʮʝʥʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ʊʘʢ, ʧʨʠʪʦʢʠ ʢʦʥʜʝʥʩʘʪʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʠʟ ʩʨʝʜʥʝʵʦʮʝʥʦʚʳʭ ʧʦʨʦʜ 

ʩʪʨʫʢʪʫʨʳ ɼʘʤʠʨʪʝʧʝ-ʋʜʘʙʥʦ, ʥʝʬʪʝʧʨʦʷʚʣʝʥʠʷ ʠ ʧʨʠʪʦʢʠ ʥʝʬʪʠ ʠʟ ʚʝʨʭʥʝ-, ʩʨʝʜʥʝʵʦʮʝʥʦʚʳʭ 

ʧʦʨʦʜ ʥʘ ʩʪʨʫʢʪʫʨʝ ɻʶʨʟʫʥʜʘʛ. ʅʘ ʧʣʦʱʘʜʠ ʊʘʨʩʜʝʣʣʝʨ ʚ ʩʨʝʜʥʝʵʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ ʙʳʣʠ 

ʦʪʢʨʳʪʳ ʟʘʣʝʞʠ ʥʝʬʪʠ, ʧʨʦʤʳʰʣʝʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʢʦʪʦʨʳʭ ʚʝʜʝʪʩʷ ʧʦ ʩʝʡ ʜʝʥʴ.  

ʅʘ ʩʪʨʫʢʪʫʨʝ ɹʝʶʢʇʘʣʘʥʪʝʢʷʥ ʤʘʣʦʜʝʙʠʪʥʳʝ ʧʨʠʪʦʢʠ ʥʝʬʪʠ ʧʦʣʫʯʝʥʳ ʠʟ ʩʨʝʜʥʝ-, ʚʝʨʭ-

ʥʝʵʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ. 
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ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ɻʘʙʳʨʨʳ (ʁʦʨʠ) ï ɸʜʞʠʥʦʫʨʩʢʦʛʦʧʨʦʛʠʙʘ  

(ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʘʣʴʧʠʡʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ) (ʧʦ ʜʘʥʥʳʤ ɸ.ʅ. ɻʫʩʝʡʥʦʚʘ, ʌ.ɸ.ʐʠʨʠʥʦʚʘ)  

ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʅɻʈ ʤʝʞʜʫʨʝʯʴʷ ʨʝʢ ʂʫʨʘ ʠ ɻʘʙʳʨʨʳ. 



ɸʣʠʝʚʘ, ʕ.ɻ., ʉʘʬʘʨʣʠ ʂ. 

ʂɸʏɽʉʊɺʆ ʈɽɿɽʈɺʋɸʈʆɺ ʄɽʃʆɺʆɻʆ-ʄʀʆʎɽʅʆɺʆɻʆ ʂʆʄʇʃɽʂʉɸ ʈɸʁʆʅɸ ʄɽɾɼʋʈɽʏʔʗ ʈɽʂ é 
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ʈʠʩʫʥʦʢ 2. ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʯʝʨʝʟ ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʴ ɻʘʙʳʨʨʳ (ʁʦʨʠ) -ɸʜʞʠʥʦʫʨʩʢʦʛʦ ʧʨʦʛʠʙʘ 

(ʧʦ ʜʘʥʥʳʤ ʌ.ɸ.ʐʠʨʠʥʦʚʘ, ʖ.ʇ. ɹʘʞʝʥʦʚʘ, ɼʞ.ɸ. ɸʣʝʩʢʝʨʦʚʘ, ʗ.ɼ. ɼʞʘʚʘʜʦʚʘ, ʅ.ʀ.ʉʫʣʪʘʥʦʚʘ) 

 

ʀʟ ʩʨʝʜʥʝʩʘʨʤʘʪʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʙʳʣ ʧʦʣʫʯʝʥ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʡ ʬʦʥʪʘʥ ʛʘʟʘ, ʥʝʬʪʝʛʘ-

ʟʦʧʨʦʷʚʣʝʥʠʷ ʠ ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʝ ʩʣʦʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʥʠʞʥʝʤ ʠ ʚʝʨʭʥʝʤ ʩʘʨʤʘʪʝ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʥʘ ʩʪʨʫʢʪʫʨʝ ʕʣʴʜʘʨʦʶʛʫ.  

ʃʠʪʦʬʘʮʠʘʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʡʦʥʘ  

ɺʝʨʭʥʝʤʝʣʦʚʳʝ ʧʦʨʦʜʳ ʠʤʝʶʪ ʰʠʨʦʢʦʝʨʘʩʧʨʦʩʪʘʥʝʥʠʝ ʚ ʧʨʝʜʝʣʘʭ ʤʝʞʜʫʨʝʯʴʷ ʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʚʫʣʢʘʥʦʛʝʥʥʦʡ, ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʦʡ ʠ ʦʩʘʜʦʯʥʦʡ ʬʘʮʠʷʤʠ. ʄʦʱʥʦʩʪʴ ʚ ʨʘʡʦʥʝ 

ʧʣʦʱʘʜʠ ʊʘʨʩʜʘʣʣʷʨ ʧʨʝʚʳʰʘʝʪ 1000ʤ.  

ʇʘʣʝʦʮʝʥʦʚʳʡ ʢʦʤʧʣʝʢʩ ʩʣʦʞʝʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʣʠʥʠʩʪʳʤʠ ʧʦʨʦʜʘʤʠ ʠ ʭʘʨʘʢʪʝʨʠʟʫ-

ʝʪʩʷ ʥʝʙʦʣʴʰʠʤʠ ʤʦʱʥʦʩʪʷʤʠ.  

ɺ ʨʘʟʨʝʟʝ ʥʠʞʥʝʵʦʮʝʥʦʚʳʭ ʧʦʨʦʜ ʚ ɼʞʝʡʨʘʥʯʝʣʴʩʢʦʡʜʝʧʨʝʩʠʠ ʠ ʏʘʪʤʠʥʦ-ɻʝʡʯʘʡʩʢʦʡ 

ʟʦʥʝ ʧʦʜʥʷʪʠʡ ʜʦʤʠʥʠʨʫʶʪ ʛʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ, ʯʝʨʝʜʫʶʱʠʝʩʷ ʩ ʢʘʨʙʦʥʘʪʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ 

(ʨʠʩ.3ʘ). ɺ ʥʘʠʙʦʣʝʝ ʧʨʦʛʥʫʪʦʡ ʯʘʩʪʠ ʨʘʡʦʥʘ ʚ ʨʘʡʦʥʝ ʩʪʨʫʢʪʫʨ ɹʝʶʢʇʘʣʘʥʪʝʢʷʥ - ɻʶʨʟʫʥʜʘʛ 

ʤʦʱʥʦʩʪʴ ʜʘʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʜʦʭʦʜʠʪ ʜʦ 300ʤ.  

ɺ ʛʨʫʟʠʥʩʢʦʡ ʯʘʩʪʠ ɻʘʙʳʨʨʳʥʩʢʦʛʦ ʧʨʦʛʠʙʘ ʧʨʝʦʙʣʘʜʘʶʪʤʝʣʢʦʟʝʨʥʠʩ-ʪʳʝ ʧʝʩʯʘʥʠʢʠ, 

ʤʦʱʥʦʩʪʴʶ ʜʦ 1,5ʤ, ʯʝʨʝʜʫʶʱʠʝʩʷ ʩʧʨʦʩʣʦʷʤʠ ʛʣʠʥ.  

ʉʨʝʜʥʝʵʦʮʝʥʦʚʳʝ ʧʦʨʦʜʳ ʩʣʦʞʝʥʳ ʪʫʬʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ï ʪʫʬʦʧʝʩʯʘ-

ʥʠʢʘʤʠ, ʪʫʬʦʘʨʛʠʣʣʠʪʘʤʠ, ʪʫʬʦʢʦʥʛʣʦʤʝʨʘʪʘʤʠ, ʘ ʪʘʢʞʝ ʧʝʩʯʘʥʠʢʘʤʠ, ʛʣʠʥʘʤʠ ʠ ʤʝʨʛʝʣʷʤʠ 

(ʨʠʩ.3ʙ). ʄʦʱʥʦʩʪʴ ʩʨʝʜʥʝʵʦʮʝʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʤʘʢʩʠʤʘʣʴʥʦ ʩʦʩʪʘʚʣʷʝʪ 250 ʤ.  

ʅʘʯʘʚʰʠʡʩʷ ʚ ʩʨʝʜʥʝʤ ʵʦʮʝʥʝ ʧʨʦʮʝʩʩ ʚʦʟʜʳʤʘʥʠʷ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʩʦʧʨʦʚʦʞʜʘʣʩʷ 

ʩʢʣʘʜʢʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʩʝʚʝʨʥʦʡ ʙʦʨʪʦʚʦʡ ʯʘʩʪʠ ɻʘʙʳʨʨʳ - ɸʜʞʠʥʦʫʨʩʢʦʛʦ 

ʧʨʦʛʠʙʘ, ʠ ʥʝʢʦʪʦʨʳʤ ʩʦʢʨʘʱʝʥʠʝʤ ʤʦʱʥʦʩʪʝʡ ʚʝʨʭʥʝʵʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ, ʢʦʣʝʙʣʶʱʠʭʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 100 ʤ-300 ʤ. ʆʙʲʝʤʳ ʢʣʘʩʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʩʪʫʧʘʚʰʝʛʦ ʚ ʧʨʠʣʝʛʘʶʱʠʡ ʤʦʨ-

ʩʢʠʝ ʚʦʜʦʝʤʳ, ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʦʩʣʠ, ʢʘʢ ʠ ʜʦʣʷ ʛʨʫʙʦʟʝʨʥʠʩʪʳʭ ʦʩʘʜʢʦʚ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʦʧʝʩ-

ʯʘʥʠʚʘʥʠʶ ʩʨʝʜʥʝʵʦʮʝʥʦʚʳʭ ʠ ʚʳʰʝʟʘʣʝʛʘʶʱʠʭ ʦʪʣʦʞʝʥʠʡ.  

ʈʘʟʨʝʟ ʚʝʨʭʥʝʵʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʩʣʦʞʝʥ ʢʘʢ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʪʘʢ 

ʠ ʪʝʨʨʠʛʝʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʦʩʰʠʤ ʧʨʠʩʫʪʩʪʚʠʝʤ ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʭ ʧʦ-



ʊʈʋɼʓ ʀʅʉʊʀʊʋʊɸ ɻɽʆʃʆɻʀʀ ɼɸɻɽʉʊɸʅʉʂʆɻʆ ʅɸʋʏʅʆɻʆ ʎɽʅʊʈɸ ʈɸʅ ˉ 3 (86), 2021 

 

 

8 

ʨʦʜ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʧʝʩʯʘʥʳʝ ʧʨʦʩʣʦʠ ʚʩʪʝʯʘʶʪʩʷ ʦʩʦʙʝʥʥʦ ʯʘʩʪʦ, ʢʦʣʠʯʝʩʪʚʦ ʠʭʟʥʘ-

ʯʠʪʝʣʴʥʦʚʦʟʨʘʩʪʘʝʪ ʥʘ ʩʪʨʫʢʪʫʨʘʭ ɹʝʶʢʇʘʣʘʥʪʝʢʷʥ, ɻʝʨʙʠɻʶʨʟʫʥʜʘʛ, ɻʶʨʟʫʥʜʘʛ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʘ ʧʣʦʱʘʜʠ ʊʘʨʩʜʝʣʣʷʨ ʤʦʱʥʦʩʪʴ ʧʝʩʯʘʥʳʭ ʧʨʦʩʣʦʝʚ ʨʝʟʢʦ ʩʦʢʨʘʱʘʝʪʩʷ, 

ʧʨʠʚʦʜʷ ʢ ʧʦʣʥʦʤʫ ʚʳʢʣʠʥʠʚʘʥʠʶ ʠʭ ʚ ʥʝʢʦʪʦʨʳʭ ʯʘʩʪʷʭ ʩʪʨʫʢʪʫʨʳ. ɿʜʝʩʴ ʚʝʨʥʝʵʦʮʝʥʦʚʳʝ 

ʧʦʨʦʜʳ ʥʝʩʦʛʣʘʩʥʦ ʣʝʞʘʪ ʥʘ ʩʨʝʜʥʝʵʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ. 

ɺ ʤʘʡʢʦʧʩʢʫʶ ʵʧʦʭʫ ʦʭʚʘʪʠʚʰʘʷ ʨʘʡʦʥ ʪʨʘʥʩʛʨʝʩʩʠʷ ʧʨʠʚʝʣʘ ʢ ʦʙʰʠʨʥʦʤʫ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʶ ʤʘʡʢʦʧʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʚʩʝʡ ɼʞʝʡʨʘʥʯʝʣʴʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʠ ʏʘʪʤʠʥʦ-

ɻʝʡʯʘʡʩʢʦʡ ʟʦʥʳ ʧʦʜʥʷʪʠʡ.   

ʃʠʪʦʣʦʛʠʯʝʩʢʠ ʤʘʡʢʦʧʩʢʠʝ ʧʦʨʦʜʳ ʩʣʦʞʝʥʳ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʦʡ ʬʘʮʠʝʡ (ʨʠʩʫʥʦʢ 3ʛ).  

 

 

ɸ  

 

ɹ  
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ʈʠʩʫʥʦʢ 3. ʃʠʪʦʬʘʮʠʘʣʴʥʳʝ ʢʘʨʪʳ ʵʦʮʝʥ - ʤʘʡʢʦʧʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʅɻʈ ʤʝʞʜʫʨʝʯʴʷ ʨʝʢ ʂʫʨʘ  

ʠ ɻʘʙʳʨʨʳ: ʘ ï ʥʠʞʥʝʵʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ; ʙ ï ʩʨʝʜʥʝʵʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ (ʫʩʣʦʚʥʳʝ ʦʙʦʭʥʘʯʝʥʠʷ 

ʩʤ. ʨʠʩʫʥʦʢ 3ʘ); ʚ ï ʚʝʨʭʥʝʵʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ (ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʩʤ. ʨʠʩʫʥʦʢ 3ʘ);  

ʛ ï ʤʘʡʢʦʧʩʢʠʭ ʦʪʣʦʞʝʥʠʡ (ʢʘʨʪʳ ʩʦʩʪʘʚʣʝʥʳ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʘʚʪʦʨʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʍʘʠʥʘ, 

ʐʘʨʜʘʥʦʚʘ, 1952; ɸʛʘʙʝʢʦʚʘ, ʄʘʤʝʜʦʚʘ, 1960; ʇʘʧʘʚʘ, 1966; ɻʝʦʣʦʛʠʠ ʉʉʉʈ, 1972; ʄʘʤʝʜʦʚʘ, 1977; 

ɻʝʦʣʦʛʠʠ ɸʟʝʨʙʘʡʜʞʘʥʘ, 2005; ɸʣʝʩʢʝʨʦʚʘ (ʥʝʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʜʘʥʥʳʝ). 



ʊʈʋɼʓ ʀʅʉʊʀʊʋʊɸ ɻɽʆʃʆɻʀʀ ɼɸɻɽʉʊɸʅʉʂʆɻʆ ʅɸʋʏʅʆɻʆ ʎɽʅʊʈɸ ʈɸʅ ˉ 3 (86), 2021 
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ɺ ʶʞʥʦʡ ʯʘʩʪʠ ʨʘʡʦʥʘ (ʩʪʨʫʢʪʫʨʳ ɻʳʨʳʛʢʝʩʝʤʝʥ, ʍʫʣʫʬ, ɻʘʨʘʷʟʳ) ʚ ʤʘʡʢʦʧʩʢʦʤ ʨʘʟʨʝʟʝ 

ʜʦʤʠʥʠʨʫʶʪ ʛʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ, ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʳʭ ʚʘʨʴʠʨʫʝʪ ʦʪ 550 ʤ ʜʦ 1000 ʤ. ʆʜʥʘʢʦ ʚ 

ʥʠʞʥʝʡ ʯʘʩʪʠ ʤʘʡʢʦʧʩʢʦʡ ʪʦʣʱʠ ʥʝʢʦʪʦʨʳʭ ʩʪʨʫʢʪʫʨ, ʥʘʧʨʠʤʝʨ, ɻʳʨʘʛʢʝʩʝʤʝʥ, ʚʩʪʨʝʯʘʶʪʩʷ 

ʯʘʩʪʳʝ ʧʝʩʯʘʥʳʝ ʧʨʦʩʣʦʠ, ʩʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʳʭ ʜʦʭʦʜʠʪ ʜʦ 30-40ʤ. ʪʦʣʱʠʥʘ ʠʥʜʠʚʠ-

ʜʫʘʣʴʥʳʭ ʧʝʩʯʘʥʳʭ ʩʣʦʝʚ ʤʝʥʷʝʪʩʷ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʩʘʥʪʠʤʝʪʨʦʚ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʦʚ. 

ʉʨʝʜʥʝ-, ʚʝʨʭʥʝʤʠʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʘʡʦʥʝ ʤʝʞʜʫʨʝʯʴʷ ʨʝʢ 

ʂʫʨʘ ʠ ɻʘʙʳʨʨʳ. ʆʩʦʙʝʥʥʦ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʠ ʭʦʨʦʰʫʶ ʦʙʥʘʞʝʥʥʦʩʪʴ ʠʤʝʶʪ ʩʨʝʜʥʝʩʘʨʤʘʪ-

ʩʢʠʝ ʧʦʨʦʜʳ, ʚʳʨʘʞʝʥʥʳʝ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʨʘʡʦʥʘ ʤʦʱʥʳʤʠ ʪʦʣʱʘʤʠ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʩ ʧʨʦ-

ʩʣʦʷʤʠ ʧʝʩʯʘʥʳʭ ʠ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʢʦʥʫʩʳ ʚʳʥʦʩʘ ʙʦʣʴʰʝʢʘʚʢʘʟ-

ʩʢʠʭ ʨʝʢ.  

ʊʘʢʞʝ ʚ ʨʘʡʦʥʝ ʦʪʤʝʯʝʥʳ ʚʳʭʦʜʘ ʘʛʯʘʛʳʣʴʩʢʠʭ ʠ ɸʙʰʝʨʦʥʩʢʠʭ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʪʝʨʨʠʛʝʥ-

ʥʳʭ ʧʦʨʦʜ.  

ʂʘʯʝʩʪʚʦ ʨʝʟʝʨʚʫʘʨʦʚ ʤʝʣʦʚʦʛʦ-ʤʠʦʮʝʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʝʤʢʦʩʪʥʦ-ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚʤʝʣʦʚʳʭ-ʤʠʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʦʪ-

ʜʝʣʴʥʳʭ ʧʣʦʱʘʜʝʡ ʅɻʈ ʤʝʞʜʫʨʝʯʴʷ ʨʝʢ ʂʫʨʘ ʠ ɻʘʙʳʨʨʳ ʧʦ ʛʣʫʙʠʥʝ ʟʘʣʝʛʘʥʠʷ ʠʟʫʯʝʥʥʳʭ ʧʦ-

ʨʦʜ ʧʦʢʘʟʳʚʘʝʪ ʠʭ ʯʝʪʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʜʚʝ ʛʨʫʧʧʳ. ʆʜʥʘ ʛʨʫʧʧʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʠʥʪʝʨʚʘʣʝ 

750- 1850 ʤ (ʧʣʦʱʘʜʠ ɸʣʠʤʘʨʜʘʥʣʳ, ɻʳʨʘʛʢʝʩʝʤʝʥ, ʉʘʣʦʛʣʳ) (ʨʠʩʫʥʦʢ 4). ɼʨʫʛʘʷ ʛʨʫʧʧʘ ʦʪ-

ʣʦʞʝʥʠʡ ʧʦʛʨʫʞʝʥʘ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʛʣʫʙʠʥʘ ʦʪ 2800 ʜʦ ʙʦʣʝʝ 4000ʤ ï ʧʣʦʱʘʜʠ ʉʘʞʜʘʛ, ʄʦʣ-

ʣʘʜʘʛ, ɼʘʤʠʨʪʝʧʝ-ʋʜʘʙʥʦ ʠ ʜʨ. ɼʘʥʥʳʭ ʧʦ ʦʪʣʦʞʝʥʠʷʤ, ʟʘʣʝʛʘʶʱʠʤ ʚ ʠʥʪʝʨʚʘʣʝ, ʤʦʱʥʦʩʪʴʶ 

ʦʢʦʣʦ 1000 ʤʝʪʨʦʚ (ʦʪ 1850 ʜʦ 2800 ʤ), ʥʝ ʠʤʝʝʪʩʷ. 

 

 
 

ʈʠʩʫʥʦʢ 4. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʧʦʨʠʩʪʦʩʪʠ ʤʝʣʦʚʳʭ - ʤʠʦʮʝʥʦʚʳʭ ʧʦʨʦʜ 

ʅɻʈ ʤʝʞʜʫʨʝʯʴʝ ʨʝʢ ʂʫʨʘ-ɻʘʙʳʨʨʳ ʧʦ ʛʣʫʙʠʥʝ ʠʭ ʟʘʣʝʛʘʥʠʷ 
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ʊʘʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʣʦʞʝʥʠʡ ʧʦ ʨʘʟʨʝʭʫ ʦʪʨʘʞʘʝʪ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʤʝʞʜʫʨʝ-

ʯʴʷ ʨʝʢ ʂʫʨʘ ʠ ɻʘʙʳʨʨʳ ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʦʙʰʠʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʘ ʩʝʚʝʨʝ ʨʘʡʦʥʘ, ʧʝʨʝʢʨʳʪʦʡ 

ʤʦʱʥʳʤ ʥʘʜʚʠʛʦʤ, ʯʪʦ ʚʳʟʚʘʣʦ ʧʦʛʨʫʞʝʥʠʝ ʤʝʣʦʚʳʭ -ʤʠʦʮʝʥʦʚʳʭ ʧʦʨʦʜ ʥʘ ʩʪʦʣʴ ʟʥʘʯʠʪʝʣʴ-

ʥʳʝ ʛʣʫʙʠʥʳ. ʇʦʜʦʙʥʦʝ ʩʪʨʦʝʥʠʝ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʦʥʦʤʝʨʥʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʢʦʣʣʝʢ-

ʪʦʨʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʦʪʜʝʣʴʥʳʭ ʧʣʦʱʘʜʝʡ. ɺ ʚʝʨʭʥʝʤ ʠʥʪʝʨʚʘʣʝ ʨʘʟʨʝʟʘ ʜʦ 1850 ʤ ʟʥʘʯʝʥʠʷ ʧʦ-

ʨʠʩʪʦʩʪʠ ʤʝʥʷʶʪʩʷ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʦʪ ʧʦʯʪʠ 3% ʜʦ 36%. ɸʙʩʦʣʶʪʥʦʝ ʙʦʣʴʰʠʥʩʪʚʦ ʦʙ-

ʨʘʟʮʦʚ ʠʤʝʝʪ ʧʦʨʠʩʪʦʩʪʴ ʙʦʣʝʝ 7%, ʪ.ʝ. ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʢʦʣʣʝʢʪʦʨʳ. 

ʅʠʞʝ 7% ʧʦʨʠʩʪʦʩʪʴʦʪʤʝʯʘʝʪʩʷ ʫ ʛʣʫʙʦʢʦʧʦʛʨʫʞʝʥʥʳʭ ʦʙʨʘʟʮʦʚ, ʟʘʣʝʛʘʶʱʠʝ ʥʠʞʝ 3300ʤ. 

ʉʣʘʙʳʤʠ ʝʤʢʦʩʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʧʦʨʠʩʪʦʩʪʴ ʤʝʥʷʝʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ 7%-10%) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʟʮʦʚ, ʠʤʝʶʱʠʭ ʥʠʞʥʝ-, ʚʝʨʭʥʝʵʦʮʝʥʦʚʳʡ ʠ ʥʠʞʥʝʤʘʡʢʦʧʩʢʠʡ 

ʚʦʟʨʘʩʪ, ʠ ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʧʣʦʱʘʜʷʤ ʉʘʣʦʛʣʳ, ɻʳʨʘʛʢʝʩʝʤʝʥ, ɸʣʠʤʘʨʜʘʥʣʳ, ʉʘʞʜʘʛ, ɼʘʤʠʨʪʝ-

ʧʝ-ʋʜʘʙʥʦ.  

ʉʨʝʜʥʠʤʠ ʠ ʭʦʨʦʰʠʤʠ ʝʤʢʦʩʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʟʥʘʯʝʥʠʷ ʧʦʨʠʩʪʦʩʪʠ ʢʦʣʝʙʣʶʪʩʷ ʚ ʠʥ-

ʪʝʨʚʘʣʝ 10-20%) ʦʪʣʠʯʘʶʪʩʷ ʦʪʣʦʞʝʥʠʷ ʚʝʨʭʥʝʛʦ ʤʝʣʘ, ʩʨʝʜʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʵʦʮʝʥʘ, ʤʘʡʢʦʧʘ 

ʵʪʠʭ ʞʝ ʧʣʦʱʘʜʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʭʦʨʦʰʝʡ ʧʦʨʠʩʪʦʩʪʴʶ ʦʪʣʠʯʘʶʪʩʷ ʥʠʞʥʝ-ʵʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝ-

ʥʠʷ ʧʣʦʱʘʜʠ ɸʣʠʤʘʨʜʘʥʣʳ.  

ʏʘʩʪʴ ʠʟʫʯʝʥʥʳʭ ʧʦʨʦʜ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʯʝʥʴ ʭʦʨʦʰʠʤʠ ʝʤʢʦʩʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʧʦ-

ʨʠʩʪʦʩʪʴ >20%). ɺ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʦʙʨʘʟʮʦʚ ʜʦʤʠʥʠʨʫʶʪ ʦʪʣʦ-

ʞʝʥʠʷ ʚʝʨʭʥʝʛʦ ʵʦʮʝʥʘ ʠ ʤʘʡʢʦʧʘ. ʊʘʢʞʝ ʚ ʵʪʫ ʢʘʪʝʛʦʨʠʶ ʦʙʨʘʟʮʦʚ ʧʦʧʘʜʘʶʪ ʦʪʣʦʞʝʥʠʷ ʥʠʞ-

ʥʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʵʦʮʝʥʘ ʧʣʦʱʘʜʠ ɸʣʠʤʘʨʜʘʥʣʳ ʠ ʤʠʦʮʝʥʘ ʧʣʦʱʘʜʠ ʄʘʤʝʜʪʝʧʝ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʯʝʪʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʟʥʘʯʝʥʠʡ ʧʦʨʠʩʪʦ-

ʩʪʠ ʠʟʫʯʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʪ ʛʣʫʙʠʥʳ, ʚʳʨʘʞʘʶʱʘʷʩʷ ʚ ʨʝʟʢʦʤ ʫʭʫʜʰʝʥʠʠ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʘ 

ʛʣʫʙʠʥʘʭ, ʧʨʝʚʳʰʘʶʱʠʭ 3000ʤ, ʯʪʦ ʨʘʥʝʝ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘʩʴ ʠ ʚ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ (ɸʣʠ-

ʝʚʘ ʠ ʜʨ, 2008). ʕʪʦʪ ʚʳʚʦʜ ʜʦʢʘʟʳʚʘʝʪʩʷ ʧʨʠʚʝʜʝʥʥʦʡ ʛʠʩʪʦʛʨʘʤʤʦʡ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʧʦʨʠ-

ʩʪʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʧʣʦʱʘʜʝʡ ʅɻʈ ʤʝʞʜʫʨʝʯʴʷ ʨʝʢ ʂʫʨʘ ʠ ɻʘʙʳʨʨʳ (ʨʠʩʫʥʦʢ 5).  

ʍʦʨʦʰʝʡ ʧʦʨʠʩʪʦʩʪʴʶ ʠʟʫʯʝʥʥʳʭ ʧʦʨʦʜ, ʧʨʝʚʳʰʘʶʱʝʡ 15%, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʣʦʱʘʜʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʟʘ ʧʨʝʜʝʣʘʤʠ ʥʘʜʚʠʛʦʚʦʡ ʟʦʥʳ. ʕʪʦ ʧʣʦʱʘʜʠ ʉʘʣʦʛʣʳ, ɸʣʠʤʘʨ-

ʜʘʥʣʳ, ɻʳʨʘʛʢʝʩʝʤʝʥ. ʇʨʠʯʝʤ, ʭʦʨʦʰʠʤʠ ʝʤʢʦʩʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʪʣʠʯʘʝʪʩʷ ʧʦʯʪʠ ʚʝʩʴ ʠʟʫ-

ʯʝʥʥʳʡ ʥʘ ʵʪʠʭ ʧʣʦʱʘʜʷʭ ʵʦʮʝʥ-ʤʘʡʢʦʧʩʢʠʡ ʨʘʟʨʝʟ. ʆʩʘʜʦʯʥʳʡ ʢʦʤʧʣʝʢʩ ʪʘʢʠʭ ʧʣʦʱʘʜʝʡ, ʢʘʢ 

ʉʘʞʜʘʛ, ʄʦʣʣʘʜʘʛ ʠʤʝʝʪ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʝʤʢʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ. ʅʝʢʦʪʦʨʳʝ ʧʣʦʱʘʜʠ - 

ʊʘʨʩʜʘʣʣʷʨ, ɿʘʧʘʜʥʳʡ ɻʶʨʟʫʥʜʘʛ, ɹʝʶʢʇʘʣʘʥʪʝʢʷʥ,ʦʪʣʠʯʘʶʪʩʷ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʝʤʢʦʩʪʥʳʭ 

ʩʚʦʡʩʪʚ ʧʦ ʨʘʟʨʝʟʫ, ʪʦ ʝʩʪʴ ʨʘʟʥʳʝ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʟʥʘʯʝʥʠʷ 

ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ.  

ɺ ʮʝʣʦʤ, ʝʩʣʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʟʥʘʯʝʥʠʷ ʧʦʨʠʩʪʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʠʥ-

ʪʝʨʚʘʣʦʚ, ʪʦ ʥʘʠʣʫʯʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʪʣʠʯʘʶʪʩʷ ʦʪʣʦʞʝʥʠʷ ʥʠʞʥʝʛʦ ʤʘʡʢʦʧʘ ʠ ʚʝʨʭʥʝʛʦ 

ʵʦʮʝʥʘ. ɺʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʧʦʨʠʩʪʦʩʪʠ ʦʪʣʦʞʝʥʠʡ ʜʘʥʥʳʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʢʦʥ-

ʩʪʘʪʠʨʦʚʘʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʧʣʦʱʘʜʷʭ. ʅʝʩʢʦʣʴʢʦ ʭʫʞʝ ʦʪʣʦʞʝʥʠʷ ʩʨʝʜʥʝʛʦ 

ʵʦʮʝʥʘ. ɿʜʝʩʴ ʭʦʨʦʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʪʤʝʯʝʥʳ ʥʘ ʩʪʨʫʢʪʫʨʘʭ ɸʣʠʤʘʨʜʘʥʣʳ, ʉʘʣʦʛʦʳ, ɻʳʨʘʛʢʝ-

ʩʝʤʝʥ. ɿʥʘʯʠʪʝʣʴʥʦ ʭʫʜʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʨʦʜʳ ʚʝʨʭʥʝʛʦ ʤʝʣʘ ʠ ʥʠʞʥʝʛʦ 

ʵʦʮʝʥʘ. ʀ, ʥʘʢʦʥʝʮ, ʦʪʣʦʞʝʥʠʷ ʩʘʨʤʘʪʘʥʘʙʦʣʴʰʠʥʩʪʚʝ ʧʣʦʱʘʜʝʡ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʥʝʛʘʪʠʚʥʳʝ 

ʝʤʢʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ. 

ɸʥʘʣʠʟ ʧʦʚʝʜʝʥʠʷ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʦ ʨʘʟʨʝʟʫ ʧʦʢʘʟʳʚʘʝʪ ʘʥʘʣʦʛʠʯʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

(ʨʠʩʫʥʦʢ 6). ɸʙʩʦʣʶʪʥʦʝ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʠʟʫʯʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʥʘ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ ʷʚʣʷʶʪ-

ʩ ̫ʥʝʧʨʦʥʠʮʘʝʤʳʤʠ. ʊʘʢʞʝ, ʚ ʦʩʥʦʚʥʦʤ, ʥʝʧʨʦʥʠʮʘʝʤʳ ʠʣʠ ʠʤʝʶʪ ʦʯʝʥʴ ʩʣʘʙʫʶ ʧʨʦʥʠʮʘʝ-

ʤʦʩʪʴ ʤʝʣʦʚʳʝ, ʥʠʞʥʝʵʦʮʝʥʦʚʳʝ ʧʦʨʦʜʳ ʠ, ʯʘʩʪʠʯʥʦ, ʩʨʝʜʥʝ-, ʚʝʨʭʥʝ-ʵʦʮʝʥʦʚʳʝ, ʤʘʡʢʦʧʩʢʠʝ 

ʦʪʣʦʞʝʥʠʷ ʮʝʣʦʛʦ ʨʷʜʘ ʧʣʦʱʘʜʝʡ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʦʪʤʝʯʘʝʪʩʷ ʩʣʘʙʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʫ ʥʝʢʦʪʦʨʳʭ 

ʦʙʨʘʟʮʦʚ ʧʦʨʦʜ ʤʘʡʢʦʧʘ ʠ ʚʝʨʭʥʝʛʦ ʵʦʮʝʥʘ ʧʣʦʱʘʜʠ ʉʘʣʦʛʣʳ, ʠ ʝʜʠʥʠʯʥʳʭ ʦʙʨʘʟʮʦʚ ʩʨʝʜʥʝʛʦ, 

ʚʝʨʭʥʝʛʦ ʵʦʮʝʥʘ ʧʣʦʱʘʜʠ ɸʣʠʤʘʨʜʘʥʣʳ. ʀ, ʥʘʢʦʥʝʮ, ʩʨʝʜʥʠʤʠ ʠ ʭʦʨʦʰʠʤʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʮʝʣʳʡ ʨʷʜ ʦʙʨʘʟʮʦʚ ʧʦʨʦʜ ʚʝʨʭʥʝʛʦ ʵʦʮʝʥʘ ʠ ʤʘʡʢʦʧʘ ʧʣʦʱʘʜʝʡ 

ʉʘʣʦʛʣʳ ʠ ɻʳʨʘʛʢʝʩʝʤʝʥ.  
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ʈʠʩʫʥʦʢ 5. ɻʠʩʪʦʛʨʘʤʤʘ ʝʤʢʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʤʝʣʦʚʳʭ-ʤʠʦʮʝʥʦʚʳʭ ʧʦʨʦʜ ʅɻʈ  

ʤʝʞʜʫʨʝʯʴʷ ʨʝʢ ʂʫʨʘ ʠ ɻʘʙʳʨʨʳ. 

 

 
 

ʈʠʩʫʥʦʢ 6. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʧʦʨʠʩʪʦʩʪʠ ʤʝʣʦʚʳʭ - ʤʠʦʮʝʥʦʚʳʭ ʧʦʨʦʜ ʅɻʈ  
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ɸʣʠʝʚʘ, ʕ.ɻ., ʉʘʬʘʨʣʠ ʂ. 
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ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʯʝʚʠʜʝʥ ʬʘʢʪ ʙʦʣʝʝ ʭʫʜʰʠʭʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʠʟʫ-

ʯʝʥʥʳʭ ʧʦʨʦʜ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʭ ʝʤʢʦʩʪʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ʇʨʦʚʝʜʝʥʥʦʝ ʨʘʥʞʠʨʦʚʘʥʠʝ ʦʪʣʦʞʝʥʠʡ ʧʦ ʢʘʯʝʩʪʚʫ ʢʦʣʣʝʢʪʦʨʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʙʦʣʴ-

ʰʠʥʩʪʚʦ ʠʟʫʯʝʥʥʳʭ ʧʦʨʦʜ ʧʣʦʱʘʜʝʡ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʅɻʈ ʤʝʞʜʫʨʝʯʴʷ ʨʝʢ ʂʫʨʘ ʠ ɻʘʙʳ-

ʨʨʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʠʣʠ ʦʯʝʥʴ ʩʣʘʙʳʤʠ ʢʦʣʣʝʢʪʦʨʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʨʠʩʫʥʦʢ 7).  

ʆʪʣʦʞʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʧʣʦʱʘʜʝʡ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ, ʢʘʢ ʠʤʝʶʱʠʝ ʢʘʢ ʩʣʘʙʳʝ ʢʦʣ-

ʣʝʢʪʦʨʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʪʘʢ ʠ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʦʨʦʜʳ ʥʠʞʥʝʛʦ, ʚʝʨʭʥʝʛʦ ʵʦ-

ʮʝʥʘ ʧʣʦʱʘʜʠ ʉʘʣʦʛʣʳ, ʚʝʨʭʥʝʛʦ ʵʦʮʝʥʘ ʧʣʦʱʘʜʠ ɻʳʨʘʛʢʝʩʝʤʝʥ, ʩʨʝʜʥʝʛʦ ʵʦʮʝʥʘ, ʤʘʡʢʦʧʘ 

ʧʣʦʱʘʜʠ ɸʣʠʤʘʨʜʘʥʣʳ, ʘ ʪʘʢʞʝ ʥʠʞʥʝʛʦ, ʚʝʨʭʥʝʛʦ ʩʘʨʤʘʪʘ ʧʣʦʱʘʜʠ ʏʦʙʘʥʜʘʛ ʤʦʞʥʦ ʨʘʩʩʤʘʪ-

ʨʠʚʘʪʴ, ʢʘʢ ʠʤʝʶʱʠʝ ʩʣʘʙʳʝ ʢʦʣʣʝʢʪʦʨʩʢʠʝ ʩʚʦʡʩʪʚʘ. 

ɺʤʝʩʪʝ ʩʪʝʤ, ʥʘ ʵʪʠʭ ʞʝ ʧʣʦʱʘʜʷʭ ʚ ʨʷʜʝ ʦʙʨʘʟʮʦʚ ʚʝʨʭʥʝʵʦʮʝʥ-ʤʘʡʢʦʧʩʢʦʛʦ ʚʦʟʨʘʩʪʘ 

ʦʪʤʝʯʝʥʳ ʥʝʩʢʦʣʴʢʦ ʣʫʯʰʠʝ ʝʤʢʦʩʪʥʦ-ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʊʘʢ, ʭʦʨʦʰʠʝ ʠ ʦʯʝʥʴ 

ʭʦʨʦʰʠʝ ʢʦʣʣʝʢʪʦʨʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʪʤʝʯʘʶʪʩʷ ʫ ʦʪʣʦʞʝʥʠʡ ʚʝʨʭʥʝʛʦ ʵʦʮʝʥʘ ʠ ʤʘʡʢʦʧʘ ʧʣʦʱʘ-

ʜʝʡ ɻʳʨʘʛʢʝʩʝʤʝʥ ʠ ʉʘʣʦʛʣʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʝʚʝʨʥʳʝ ʧʣʦʱʘʜʠ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʅɻʈ ʤʝʞʜʫʨʝʯʴʷ ʨʝʢ ʂʫʨʘ ʠ ɻʘʙʳʨʨʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʨʘʡʦʥʝ ʨʘʟʚʠʪʠʷ 

ʥʘʜʚʠʛʘ ʥʘ ʤʠʦʮʝʥ-ʤʘʡʢʦʧʩʢʠʝ ʧʦʨʦʜʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʣʠʙʦ ʦʪʯʫʪʩʪʚʠʝʤ ʧʦʨʦʜ-ʢʦʣʣʝʢʪʦʨʦʚ 

ʚ ʨʘʟʨʝʟʝ, ʣʠʙʦ ʦʯʝʥʴ ʧʣʦʭʠʤʠʭ ʢʘʯʝʩʪʚʦʤ. ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʶʞʥʦʡ ʯʘʩʪʠ ʠʟʫʯʝʥʥʦʡ ʪʝʨʨʠʪʦ-

ʨʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʢʦʣʣʝʢʪʦʨʩʢʠʭ ʩʚʦʡʩʪʚ. ʍʦʨʦʰʠʤʠ ʞʝ ʝʤʢʦʩʪʥʦ-

ʬʠʣʴʪʨʘʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʛʨʘʥʠʯʝʥʥʳʡ ʢʨʫʛ ʧʣʦʱʘʜʝʡ ʠ ʦʪʣʦʞʝʥʠʡ. 

ʕʪʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʨʦʜʳ ʚʝʨʭʥʝʛʦ ʵʦʮʝʥʘ ʠ ʥʠʞʥʝʛʦ ʤʘʡʢʦʧʘ ʧʣʦʱʘʜʝʡ ʉʘʣʦʛʣʳ ʠ ɻʳ-

ʨʘʛʢʝʩʝʤʝʥ. ʍʫʞʝ ʧʨʦʛʥʦʟ ʜʣʷ ʧʦʨʦʜ ʩʨʝʜʥʝʛʦ, ʚʝʨʭʥʝʛʦ ʵʦʮʝʥʘ ʠ ʤʘʡʢʦʧʘ ʧʣʦʱʘʜʠ ɸʣʠʤʘʨ-

ʜʘʥʣʳ. ʆʜʥʘʢʦ, ʠ ʟʜʝʩʴ ʤʦʞʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʥʘʣʠʯʠʝ ʚ ʨʘʟʨʝʟʝ ʧʦʨʦʜ-ʢʦʣʣʝʢʪʦʨʦʚ ʫʜʦʚʣʝ-

ʪʚʦʨʠʪʝʣʴʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ɿʘʢʦʥʦʤʝʨʥʦ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʦ ʧʨʠʯʠʥʘʭ ʪʘʢʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʝʤʢʦʩʪʥʦ-

ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʜʥʦʚʦʟʨʘʩʪʥʳʭ ʧʦʨʦʜ. 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʣʠʪʦʬʘʮʠʘʣʴʥʳʭ ʢʘʨʪ (ʨʠʩʫʥʦʢ 3), ʣʠʪʦʣʦʛʠʯʝʩʢʠʡ ʩʦ-

ʩʪʘʚ ʵʦʮʝʥʦʚʳʭ ï ʤʘʡʢʦʧʩʢʠʭ ʧʦʨʦʜ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʷʣʩʷ ʚʦ ʚʨʝʤʝʥʠ, ʯʪʦ ʟʘʢʦʥʦʤʝʨʥʦ ʦʪʨʘʟʠ-

ʣʦʩʴ ʥʘ ʠʭ ʢʦʣʣʝʢʪʦʨʩʢʠʭ ʩʚʦʡʩʪʚʘʭ. ɼʦʤʠʥʠʨʦʚʘʥʠʝ ʥʝʧʨʦʥʠʮʘʤʳʭ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʭ 

ʪʦʣʱ ʠ ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʨʘʟʨʝʟʘʭ ʤʝʣʘ ʠ ʥʠʞʥʝʛʦ ʵʦʮʝʥʘ ʦʙʫʩʣʦʚʠʣʦ ʩʣʘʙʦʝ ʨʘʟʚʠʪʠʝ 

ʧʦʨʦʜ ï ʢʦʣʣʝʢʪʦʨʦʚ ʚ ʵʪʠʭ ʧʦʨʦʜʘʭ. ʇʦʩʣʝʜʦʚʘʚʰʝʝ ʟʘʪʝʤ ʚ ʩʨʝʜʥʝʤ ʵʦʮʝʥʝ ʚʦʟʜʳʤʘʥʠʝ 

ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʧʨʠʚʝʣʦ ʢ ʚʦʟʨʦʩʰʝʤʫ ʧʦʩʪʫʧʣʝʥʠʶ ʛʨʫʙʦʛʦ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʙʘʩ-

ʩʝʡʥ ʩʝʜʠʤʝʥʪʘʮʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʠʞʝʣʝʞʘʱʠʤʠ ʪʦʣʱʘʤʠ ʠ ʥʘʢʦʧʣʝʥʠʶ ʜʦʚʦʣʴʥʦ ʤʦʱʥʳʭ 

ʧʝʩʯʘʥʳʭ ʧʦʨʦʜ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʬʘʢʪ ʥʝʛʘʪʠʚʥʳʭ ʝʤʢʦʩʪʥʦ-ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫ 

ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʦʙʨʘʟʮʦʚ ʢʝʨʥʘ ʵʦʮʝʥ-ʤʘʡʢʦʧʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʠʟ ʧʦʜʥʘʜʚʠʛʦʚʳʭ ʦʪʣʦʞʝʥʠʡ 

ʏʘʪʤʠʥʦ-ɻʝʦʯʘʡʩʢʦʡ ʟʦʥʳ ʧʦʜʥʷʪʠʡ, ʨʘʟʚʠʪʳʭ ʚ ʨʘʟʨʝʟʝ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʨʘʡʦʥʘ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʦʙʲʷʩʥʷʝʪʩʷ ʧʦʛʨʫʞʝʥʥʦʩʪʴʶ ʠʭ ʥʘ ʙʦʣʴʰʠʝ ʛʣʫʙʠʥʳ, ʧʨʝʚʳʰʘʶʱʠʝ 

3 ʢʤ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʦʢʨʘʱʝʥʠʝʤ ʧʦʨʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ.   

 ʊʨʫʜʥʝʝ ʥʘʡʪʠ ʦʙʴʷʩʥʝʥʠʝ ʬʘʢʪʫ ʫʣʫʯʰʝʥʠʷ ʢʦʣʣʝʢʪʦʨʩʢʠʭ ʩʚʦʡʩʪʚ ʵʦʮʝʥ-ʤʘʡʢʦʧʩʢʠʭ 

ʧʦʨʦʜ ʨʷʜʘ ʧʣʦʱʘʜʝʡ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɼʞʝʡʨʘʥʯʝʣʴʩʢʦʛʦ ʧʨʦʛʠʙʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʜʥʦ-

ʚʦʟʨʘʩʪʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʩʦʩʝʜʥʠʭ ʩʪʨʫʢʪʫʨ. ɺʦʟʤʦʞʥʦ, ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ɼʞʝʡʨʘʥʯʝʣʴʩʢʦ-

ʛʦ ʧʨʦʛʠʙʘ ʷʚʣʷʣʘʩʴ ʜʝʧʦʮʝʥʪʨʦʤ ʵʦʮʝʥʦʚʦʛʦ ʠ ʤʘʡʢʦʧʩʢʦʛʦ ʙʘʩʩʝʡʥʦʚ, ʚ ʢʦʪʦʨʳʡ ʧʦʩʪʫʧʘʣ 

ʢʣʘʩʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʩ ʦʙʦʠʭ ʠʩʪʦʯʥʠʢʦʚ ʩʥʦʩʘ - ɹʦʣʴʰʦʛʦ ʠ ʄʘʣʦʛʦ ʂʘʚʢʘʟʦʚ.  

ʀ, ʥʘʢʦʥʝʮ, ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʨʘʟʚʠʪʳʝ ʚ ʨʘʟʨʝʟʝ ʤʠʦʮʝʥʘ ʩʨʝʜʥʝʩʘʨʤʘʪʩʢʠʝ ʧʦʨʦʜʳ, ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʥʳʝ ʧʦ ʚʩʝ ʪʝʨʨʠʪʦʨʠʠ ʤʝʞʜʫʨʝʯʴʷ ʨʝʢ ʂʫʨʘ ʠ ɻʘʙʳʨʨʳ, ʩʣʦʞʝʥʳʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ 

ʨʘʡʦʥʘ, ʚ ʦʩʥʦʚʥʦʤ, ʤʦʱʥʳʤʠ ʢʦʥʛʣʦʤʝʨʘʪʦʚʳʤʠ ʧʘʯʢʘʤʠ, ʠʤʝʶʱʠʤʠ ʥʝʛʘʪʠʚʥʳʝ ʢʦʣʣʝʢʪʦʨ-

ʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  
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ʈʠʩʫʥʦʢ 7. ʈʘʥʞʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʤʝʞʜʫʨʝʯʴʷ ʨʝʢ ʂʫʨʘ ʠ ɻʘʙʳʨʨʳ ʧʦ ʢʘʯʝʩʪʚʫ  

ʢʦʣʣʝʢʪʦʨʦʚ ʤʝʣʦʚʳʭ-ʤʠʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ. 

 

ʇʨʠʚʝʜʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʠ ʧʘʣʝʦʬʘʮʠʘʣʴ-

ʥʦʛʦ ʬʘʢʪʦʨʦʚ ʚ ʥʘʢʦʧʣʝʥʠʠ ʧʝʩʯʘʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʚ ʤʝʣʦʚʦʤ ï ʤʠʦʮʝʥʦʚʦʤ ʨʘʟʨʝʟʝ ʨʘʡʦʥʘ 

ʤʝʞʜʫʨʝʯʴʷ ʨʝʢ ʂʫʨʘ ʠ ɻʘʙʳʨʨʳ. 

 

ɺʳʚʦʜʳ 

ʊʝʢʪʦʥʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ (ʦʙʨʘʟʦʚʘʥʠʝ ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ, ʨʘʟ-

ʚʠʪʠʝ ʦʙʰʠʨʥʳʭ ʥʘʜʚʠʛʦʚ) ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʠʭ, ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʩʪʘʚʝ ʪʚʝʨʜʦʛʦ ʩʪʦʢʘ ʠ ʬʘʮʠʘʣʴ-

ʥʳʭ ʫʩʣʦʚʠʡ ʚ ʙʘʩʩʝʡʥʘʭ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, ʧʨʠʚʝʣʠ ʢ ʥʝʨʘʚʥʦʤʝʨʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʧʦʨʦʜ-



ɸʣʠʝʚʘ, ʕ.ɻ., ʉʘʬʘʨʣʠ ʂ. 
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ʢʦʣʣʝʢʪʦʨʦʚ ʚ ʦʩʘʜʦʯʥʦʤ ʨʘʟʨʝʟʝ ʠ ʧʦ ʧʣʦʱʘʜʠ ʨʘʡʦʥʘ ʤʝʞʜʫʨʝʯʴʷ ʨʝʢ ʂʫʨʘ ʠ ɻʘʙʳʨʨʳ. ʋʜʦ-

ʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ-ʭʦʨʦʰʠʝʢʦʣʣʝʢʪʦʨʩʢʠʝ ʩʚʦʡʩʪʚʘ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʦʪʣʦʞʝʥʠʷ ʵʦʮʝʥʦʚʦʛʦ ʠ 

ʤʘʡʢʦʧʩʢʦʛʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ. ʇʨʠ ʵʪʦʤ, ʚʦʧʨʝʢʠ ʩʫʱʝʩʪʚʫʶʱʠʤ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʷʤ ʦ ʥʘʠʣʫʯʰʠʭ ʢʦʣʣʝʢʪʦʨʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʩʨʝʜʥʝʵʦʮʝʥʦʚʳʭ ʧʦʨʦʜ ʚ ʨʘʡʦʥʝ ʤʝʞʜʫʨʝʯʴʷ ʨʝʢ 

ʂʫʨʘ ʠ ɻʘʙʳʨʨʳ, ʚʝʨʭʥʝʵʦʮʝʥʦʚʳʝ ʠ ʤʘʡʢʦʧʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʪʘʢʞʝ ʦʪʣʠʯʘʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʭʦ-

ʨʦʰʠʤʠ ʝʤʢʦʩʪʥʦ-ʬʠʣʴʪʨʘʮʠʦʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʥʝ ʫʩʪʫʧʘʶʱʠʤʠ ʠ ʜʘʞʝ ʧʨʝʚʦʩʭʦʜʷ-

ʱʠʤʠ ʪʘʢʦʚʳʝ ʩʨʝʜʥʝʵʦʮʝʥʦʚʳʭ ʧʦʨʦʜ.  

ɺ ʧʣʦʱʘʜʥʦʤ ʘʩʧʝʢʪʝ ʥʘʠʣʫʯʰʠʝ ʚ ʧʨʝʜʝʣʘʭ ʤʝʞʜʫʨʝʯʴʷ ʨʝʢ ʂʫʨʘ ʠ ɻʘʙʳʨʨʳ ʝʤʢʦʩʪʥʦ-

ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪʤʝʯʝʥʳ ʚ ʩʨʝʜʥʝʵʦʮʝʥʦʚʳʭ-ʤʘʡʢʦʧʩʢʠʭ ʧʦʨʦʜʘʭ ʮʝʥʪʨʘʣʴ-

ʥʦʡ ʯʘʩʪʠ ʜʘʥʥʦʛʦ ʨʘʡʦʥʘ (ʩʪʨʫʢʪʫʨʳ ɸʣʠʤʘʨʜʘʥʣʳ, ʉʘʣʦʛʣʳ, ɻʳʨʘʛʢʝʩʝʤʝʥ). 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʠ ʧʘ-

ʣʝʦʬʘʮʠʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʢʘʯʝʩʪʚʦʤ ʨʝʟʝʨʚʫʘʨʦʚ ʅɻʈ ʤʝʞʜʫʨʝʯʴʷ ʨʝʢ ʂʫʨʘ ʠ ɻʘʙʳʨʨʳ. 
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Abstract: The existence of a long-lived center of noble metals (gold, platinum, platinoids) is shown by the example 

of the Urupo-Labinsk ore region of the Foremost Ridge of the North Caucasus. The conducted mineralogical and geo-

chemical studies fully confirmed the results of previous work and revealed a large anomaly of precious metals. Long-term 

studies of metallogeny in the North Caucasus have drawn our attention to the coincidence of different-age manifestations 

of noble metals in the same place. Exogenous gold ore mineralization and deposits closely coincide territorially with more 

ancient endogenous forms of ore material. Findings of occurrence of noble metals are statistically associated with basic 

and ultrabasic magmas. The nature of this unity of endogenous and exogenous manifestations of noble metals can be ex-

plained by their unique chemical and physical properties. The development of this center covers the Caledonian, Hercyni-

an Cimmerian and Alpine eras of ore genesis. The original donor source of noble metals is the Beden massif of ultrabasic 

rocks of the Ordovician age. The main events in the creation of a high potential of reserves of precious metals are due to 

the Hercynian and Cimmerian processes of weathering of ultrabasites. Powerful regional weathering crusts are the source 

of the potential for industrial reserves of precious metals in the North Caucasus. 

Keywords: North Caucasus, sedimentary ore genesis, ultramafic rocks, weathering crust, metallogeny, noble metals 

(gold, platinum, platinoids). 

 

ɺʚʝʜʝʥʠʝ 

ʄʥʦʛʦʣʝʪʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʘʣʣʦʛʝʥʠʠ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ ʦʙʨʘʪʠʣʠ ʥʘʰʝ ʚʥʠʤʘʥʠʝ ʥʘ 

ʩʦʚʧʘʜʝʥʠʝ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʚ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʤʝʩʪʝ. ʕʢʟʦ-

ʛʝʥʥʘʷ ʟʦʣʦʪʦʨʫʜʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʪʝʩʥʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʩʦʚʧʘʜʘʶʪ ʩ ʙʦʣʝʝ 

ʜʨʝʚʥʠʤʠ ʵʥʜʦʛʝʥʥʳʤʠ ʬʦʨʤʘʤʠ ʨʫʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʅʘʭʦʜʢʠ ʧʨʦʷʚʣʝʥʠʷ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣ-

ʣʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʩʚʷʟʘʥʳ ʩ ʙʘʟʠʪʦʚʳʤʠ ʠ ʫʣʴʪʨʘʙʘʟʠʪʦʚʳʤʠ ʤʘʛʤʘʤʠ. ʇʨʠʨʦʜʫ ʪʘʢʦʛʦ ʝʜʠʥ-

ʩʪʚʘ ʵʥʜʦʛʝʥʥʳʭ ʠ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʠʭ ʫʥʠ-

ʢʘʣʴʥʳʤʠ ʭʠʤʠʯʝʩʢʠʤʠ ʠ ʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɺʩʝ ʙʣʘʛʦʨʦʜʥʳʝ ʤʝʪʘʣʣʳ ʩʘʤʦʨʦʜʥʳ, ʪ.ʝ. 

ʭʠʤʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʳ, ʢʨʦʤʝ ʵʪʦʛʦ ʤʠʥʝʨʘʣʳ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʧʣʦʪ-



ʏʝʨʢʘʰʠʥ ɺ.ʀ., ɹʦʛʫʰ ʀ.ɸ., ʈʷʙʦʚ ɻ.ɺ., ʀʩʘʝʚʘ ʅ.ɸ. 
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ʥʦʩʪʴ, ʦʙʣʘʜʘʶʪ ʢʦʚʢʦʩʪʴʶ ʠʣʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʪʚʝʨʜʦʩʪʴʶ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʫʩʪʦʡʯʠ-

ʚʳʤʠ ʧʨʠ ʨʘʟʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ. ʇʝʨʚʠʯʥʦʝ ʟʦʣʦʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʚ 

ʧʘʣʝʦʟʦʡʩʢʠʭ ʠ ʤʝʟʦ-ʢʘʡʥʦʟʦʡʩʢʠʭ ʧʦʨʦʜʘʭ ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʦʡ ʟʦʥʳ ʇʝʨʝʜʦʚʦʛʦ ʭʨʝʙʪʘ 

[1,5,6,15]. ɺʝʩʴ ʢʦʤʧʣʝʢʩ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ (ʟʦʣʦʪʦ, ʧʣʘʪʠʥʘ ʠ ʧʣʘʪʠʥʦʠʜʳ) ʚʳʜʝʣʝʥ ʟʘ 

ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʪʦʣʴʢʦ ʚ ʋʨʫʧʦ-ʃʘʙʠʥʩʢʦʤ ʨʫʜʥʦʤ ʨʘʡʦʥʝ [1,2,3,5,11].  ʕʪʦʪ ʨʫʜʥʳʡ ʨʘʡʦʥ - 

ʜʦʩʪʘʪʦʯʥʦ ʢʨʫʧʥʳʡ, ʚ ʢʦʪʦʨʦʤ, ʚ ʩʚʦʝ ʚʨʝʤʷ (1930-1951 ʛʛ.) ʜʦʙʳʚʘʣʦʩʴ ʨʦʩʩʳʧʥʦʝ ʟʦʣʦʪʦ, ʥʦ 

ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ, ʦʥʦ ʥʝ ʦʪʨʘʙʘʪʳʚʘʝʪʩʷ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʘʥʝʝ ʧʨʦʤʳʰʣʝʥʥʫʶ ʜʦʙʳʯʫ ʨʦʩʩʳʧʥʦʛʦ ʟʦʣʦʪʘ, ʵʥʜʦʛʝʥʥʳʡ ʠʩʪʦʯʥʠʢ ʵʪʦʛʦ 

ʤʝʪʘʣʣʘ ʦʩʪʘʝʪʩʷ ʧʦ ʧʨʝʞʥʝʤʫ ʜʠʩʢʫʩʩʠʦʥʥʳʤ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʳʤ.  

ʇʨʦʙʣʝʤʘ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʤʠʥʝʨʘʣʦʚ ʛʨʫʧʧʳ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʩʪʘʣʘ ʨʘʩ-

ʩʤʘʪʨʠʚʘʪʴʩʷ ʪʦʣʴʢʦ ʟʘ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʨʘʙʦʪʘʭ ʀ.ɸ.ɹʦʛʫʰʘ, ɺ.ʀ.ɻʦʥʯʘʨʦʚʘ, 

ɺ.ʀ.ʏʝʨʢʘʰʠʥʘ, ʄ.ʄ.ʂʫʨʙʘʥʦʚʘ, ʉ.ɻ.ʇʘʨʘʜʳ, ɻ.ɺ.ʈʷʙʦʚʘ, [1,2,8,11]. ʍʨʦʥʦʣʦʛʠʯʝʩʢʠ ʙʣʘʛʦ-

ʨʦʜʥʳʝ ʤʝʪʘʣʣʳ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʋʨʫʧʦ-ʃʘʙʠʥʩʢʦʤ ʨʘʡʦʥʝ ʥʘ ʪʨʝʭ ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ 

(ʧʘʣʝʦʟʦʡʩʢʦʤ, ʤʝʟʦʟʦʡʩʢʦʤ ʠ ʯʝʪʚʝʨʪʠʯʥʦʤ) ʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ 

ʧʨʦʷʚʣʝʥʠʡ ʠʭ ʘʥʦʤʘʣʴʥʳʭ (ʚʧʣʦʪʴ ʜʦ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ) ʠ ʨʘʩʩʝʷʥʥʳʭ ʬʦʨʤ. ʉʝ-

ʧʘʨʘʮʠʷ, ʨʘʩʩʝʠʚʘʥʠʝ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʙʣʘʛʦʨʦʜʥʳʭ ʤʠʥʝʨʘʣʦʚ ʩʚʷʟʘʥʘ ʢʘʢ ʩ ʵʥʜʦʛʝʥʥʳʤʠ, ʪʘʢ 

ʠ ʩ ʵʢʟʦʛʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. 

 

ʌʘʥʝʨʦʟʦʡʩʢʠʝ ʠʩʪʦʯʥʠʢʠ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ. 

ʅʘʠʙʦʣʝʝ ʜʨʝʚʥʠʝ ʧʘʣʝʦʟʦʡʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʩʚʷʟʘʥʳ ʩ ɹʝʜʝʥʩʢʠʤ 

ʤʘʩʩʠʚʦʤ ʫʣʴʪʨʘʙʘʟʠʪʦʚ.  ʆʪʣʦʞʝʥʠʷ ʧʘʣʝʦʟʦʡʩʢʦʡ ʫʛʣʝʨʦʜʠʩʪʦ-ʪʝʨʨʠʛʝʥʥʦʡ ʯʝʨʥʦʩʣʘʥʮʝʚʦʡ 

ʬʦʨʤʘʮʠʠ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʬʨʘʛʤʝʥʪʘʨʥʳʝ ʚʳʭʦʜʳ ʩʧʣʦʰʥʦʡ ʧʦʣʦʩʳ, 

ʧʨʦʩʣʝʞʝʥʥʳʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʦʡ ʟʦʥʳ ʇʝʨʝʜʦʚʦʛʦ ʭʨʝʙʪʘ. ʇʘʣʝʦʟʦʡʩʢʠʝ 

(D2-3) ʢʨʝʤʥʠʩʪʦ-ʚʫʣʢʘʥʦʛʝʥʥʦ-ʪʝʨʨʠʛʝʥʥʳʝ ʯʝʨʥʦʩʣʘʥʮʝʚʳʝ ʪʦʣʱʠ ʪʦʭʘʥʩʢʦʛʦ ʪʠʧʘ ʚʳʜʝʣʝʥʳ 

ʚ 1984 ʛ (ɻ.ʀ.ɹʘʨʘʥʦʚ, ɸ.ʅ.ɼʦʣʷ, ɺ.ʅ. ɼʦʙʨʦʨʦʜʥʳʡ) ʚ ʇʝʨʝʜʦʚʦʤ ʭʨʝʙʪʝ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ. 

ʄʦʱʥʦʩʪʴ ʪʦʭʘʥʩʢʦʡ ʯʝʨʥʦʩʣʘʥʮʝʚʦʡ ʩʝʨʠʠ ʩʦʩʪʘʚʣʷʝʪ ʚ ʨʘʟʥʳʭ ʤʝʩʪʘʭ 900-1500-2500 ʤ, ʘ 

ʰʠʨʠʥʘ ʚʳʭʦʜʦʚ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʩʪʠʛʘʝʪ ʚ ʋʨʫʧʦ-ʃʘʙʠʥʩʢʦʤ ʨʘʡʦʥʝ 8-10 ʢʤ.  

ʇʘʣʝʦʟʦʡʩʢʠʝ ʪʦʣʱʠ ʧʦʨʦʜ ʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʠʝ, ʤʝʜʥʦʢʦʣʯʝʜʘʥʥʳʝ, 

ʟʦʣʦʪʦʨʫʜʥʳʝ ʩ ʨʘʟʤʳʚʦʤ ʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʥʝʩʦʛʣʘʩʠʝʤ) ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʧʦʣʦʛʦʟʘʣʝʛʘʶ-

ʱʠʤʠ ʦʩʘʜʦʯʥʳʤʠ ʪʦʣʱʘʤʠ ʥʠʞʥʝʡ ʶʨʳ. ɺ ʋʨʫʧʦ-ʃʘʙʠʥʩʢʦʤ ʨʘʡʦʥʝ ʯʘʩʪʠʯʥʦ ʨʘʟʤʳʪʘ ʢʨʦʚ-

ʣʷ ʋʨʫʧʩʢʦʡ ʠ ɺʣʘʩʝʥʯʠʭʠʥʩʢʦʡ ʟʘʣʝʞʝʡ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʙʘʟʘʣʴʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʩ ʨʫʜʥʦʡ 

ʛʘʣʴʢʦʡ. ʇʨʦʜʫʢʪʳ ʨʘʟʤʳʚʘ ʥʠʞʥʝʡ ʶʨʳ ʠ çʞʝʣʝʟʥʘʷ ʰʣʷʧʘè ʋʨʫʧʩʢʦʡ ʟʘʣʝʞʠ ʚʥʝʩʣʠ ʩʚʦʡ 

ʚʢʣʘʜ ʚ ʯʝʪʚʝʨʪʠʯʥʦʝ ʨʦʩʩʳʧʥʦʝ ʟʦʣʦʪʦ. 

ɺ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʘʣʣʶʚʠʠ ʨʷʜʘ ʨʝʢ ɹʦʣʴʰʘʷ ʠ ʄʘʣʘʷ ʃʘʙʘ, 

ʋʨʫʧʘ ʠ ʜʨ. ʬʠʢʩʠʨʫʝʪʩʷ ʧʨʦʷʚʣʝʥʠʝ ʨʦʩʩʳʧʝʡ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ, ʦʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʩʦʦʙʨʘʞʝʥʠʷʤ ʦʥʠ ʥʝ ʨʝʥʪʘʙʝʣʴʥʳ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩ ʧʨʦʤʳʰʣʝʥ-

ʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʠʟʫʯʝʥʠʝ ʩʦʩʪʘʚʘ ʯʝʨʥʳʭ ʰʣʠʭʦʚ ʧʦʢʘʟʳʚʘʝʪ ʥʘʣʠʯʠʝ, ʚʦ ʚʩʝʭ 

ʪʦʯʢʘʭ ʦʪʙʦʨʘ, ʢʘʢ ʩʘʤʦʡ ʧʣʘʪʠʥʳ, ʪʘʢ ʠ ʤʠʥʝʨʘʣʦʚ ʧʣʘʪʠʥʦʚʦʡ ʛʨʫʧʧʳ ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʦʚʩʝ-

ʤʝʩʪʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʪʨʠʘʜʳ ʵʣʝʤʝʥʪʦʚ ʧʣʘʪʠʥʦʚʦʡ ʛʨʫʧʧʳ (Os, Ir, Ru) [2]. ɺʩʝ ʵʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʝʩ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʧʨʦʜʦʣʞʝʥʠʝ ʨʘʙʦʪ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

 

ɹʣʘʛʦʨʦʜʥʳʝ ʤʝʪʘʣʣʳ ʋʨʫʧʦ-ʃʘʙʠʥʩʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʟʦʣʦʪʦʥʦʩʥʳʭ ʰʣʠʭʦʚ ʋʨʫʧʦ-ʃʘʙʠʥʩʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʘ ʧʨʠʚʝʣʦ ʢ ʦʙʥʘ-

ʨʫʞʝʥʠʶ ʚ ʥʠʭ ʧʣʘʪʠʥʳ ʠ ʧʣʘʪʠʥʦʠʜʦʚ (ʨʫʪʝʥʠʨʠʜʦʩʤʠʥ). ɿʦʣʦʪʦ ʠ ʄʇɻ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʥʘʤʠ 

ʚ ʧʷʪʠ ʪʦʯʢʘʭ ʚ ʢʦʩʦʚʦʤ ʘʣʣʶʚʠʠ ʨʝʢ ɹʦʣʴʰʘʷ ʃʘʙʘ, ʋʨʫʧ, ɺʣʘʩʝʥʯʠʭʘ. ɻʝʦʤʝʪʨʠʯʝʩʢʠʤ ʮʝʥ-

ʪʨʦʤ ʥʘʭʦʜʢʠ ʵʢʟʦʛʝʥʥʳʭ ʙʣʘʛʦʨʦʜʥʦʤʝʪʘʣʴʥʳʭ ʤʠʥʝʨʘʣʦʚ ʦʢʘʟʘʣʩʷ ɹʝʜʝʥʩʢʠʡ ʩʝʨʧʝʥʪʠʥʠʪʦ-

ʚʳʡ ʤʘʩʩʠʚ. ɹʦʣʝʝ ʨʘʥʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʪʠʭ ʫʣʴʪʨʘʙʘʟʠʪʦʚ ʤʥʦʛʠʤʠ ʫʯʝʥʳʤʠ ʥʝ ʟʘʬʠʢʩʠʨʦ-

ʚʘʣʠ ʚ ʥʠʭ ʧʣʘʪʠʥʦʠʜʦʚ, ʭʦʪʷ ʧʦʩʣʝʜʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠ ʩʚʷʟʘʥʳ ʠʤʝʥʥʦ ʩ ʙʘʟʠʪʦʚʦʡ ʤʘʛʤʦʡ 

[7,11]. ɻʝʦʭʠʤʠʯʝʩʢʘʷ ʩʴʝʤʢʘ ʧʦʚʝʨʭʥʦʩʪʠ ɹʝʜʝʥʩʢʦʛʦ ʤʘʩʩʠʚʘ, ʧʨʦʚʝʜʝʥʥʘʷ ʛʨʫʧʧʦʡ 



ʊʈʋɼʓ ʀʅʉʊʀʊʋʊɸ ɻɽʆʃʆɻʀʀ ɼɸɻɽʉʊɸʅʉʂʆɻʆ ʅɸʋʏʅʆɻʆ ʎɽʅʊʈɸ ʈɸʅ ˉ 3 (86), 2021 

 

 

18 

ʉ.ɻ.ʇʘʨʘʜʳ, ʥʝ ʚʳʷʚʠʣʘ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʡ ʫʢʘʟʘʥʥʳʭ ʤʝʪʘʣʣʦʚ ʚ ʩʝʨʧʝʥʪʠʥʠʪʘʭ [11]. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʙʣʘʛʦʨʦʜʥʳʝ ʤʝʪʘʣʣʳ ʋʨʫʧʩʢʦʡ ʛʨʫʧʧʳ ʢʦʣʯʝʜʘʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʭʦʨʦ-

ʰʦ ʠʟʫʯʝʥʳ ʠ ʦʪʨʘʞʝʥʳ ʚ ʨʘʙʦʪʘʭ: ʀ.ɸ. ɹʦʛʫʰʘ, ʄ.ʄ. ʂʫʨʙʘʥʦʚʘ [1]; ɻ.ɺ. ʈʷʙʦʚʘ [13]; ɺ.ɹ. 

ʏʝʨʥʠʮʠʥʘ, ʇ.ɺ. ʇʨʦʢʫʨʦʥʦʚʘ [15]. ʇʘʣʝʦʟʦʡʩʢʠʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʚ ʋʨʫ-

ʧʦ-ʃʘʙʠʥʩʢʦʤ ʨʫʜʥʦʤ ʨʘʡʦʥʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʨʫʜʘʭ ʢʦʣʯʝʜʘʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ (ʋʨʫʧʩʢʦʝ, 

ɺʣʘʩʝʥʯʠʭʠʥʩʢʦʝ, ɹʳʢʦʚʩʢʦʝ), ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʚʫʣʢʘʥʦʛʝʥʥʦʡ ʩʧʠʣʠʪʦʚʦ-ʢʝʨʘʪʦʬʠʨʦʚʦʡ 

ʬʦʨʤʘʮʠʠ ʢʠʟʠʣʢʦʣʴʩʢʦʡ ʠ ʜʘʫʪʩʢʦʡ ʩʚʠʪ (D2 gv-D3 fm) [6]. ɹʣʘʛʦʨʦʜʥʳʝ ʤʝʪʘʣʣʳ ʟʦʣʦʪʦ, ʧʣʘ-

ʪʠʥʦʠʜʳ ʋʨʫʧʦ-ʃʘʙʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʫʩʪʦʡʯʠʚʦ ʬʠʢʩʠʨʫʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʮʝʥ-

ʪʨʘ ɹʝʜʝʥʩʢʦʛʦ ʩʝʨʧʝʥʪʠʥʠʪʦʚʦʛʦ ʤʘʩʩʠʚʘ ʚ ʨʘʜʠʫʩʝ 10-12 ʢʤ ʚ ʢʦʤʧʣʝʢʩʘʭ ʤʘʛʤʘʪʠʯʝʩʢʠʭ, 

ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʠ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ, ʥʘʯʠʥʘʷ ʩ ʦʨʜʦʚʠʢʘ ʠ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. ʍʨʦʥʦʣʦ-

ʛʠʯʝʩʢʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠʤ ʨʘʟʥʦʦʙʨʘ-

ʟʠʝʤ ʧʨʦʷʚʣʝʥʠʡ ʠʭ ʘʥʦʤʘʣʴʥʳʭ (ʚʧʣʦʪʴ ʜʦ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ) ʠ ʨʘʩʩʝʷʥʥʳʭ 

ʬʦʨʤ. ʉʝʧʘʨʘʮʠʷ, ʨʘʩʩʝʠʚʘʥʠʝ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʟʦʣʦʪʘ, ʤʠʥʝʨʘʣʦʚ ʧʣʘʪʠʥʦʚʦʡ ʛʨʫʧʧʳ ʩʚʷʟʘʥʘ 

ʢʘʢ ʩ ʵʥʜʦʛʝʥʥʳʤʠ, ʪʘʢ ʠ ʩ ʵʢʟʦʛʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. 

 

ɼʦʥʦʨʩʢʘʷ ʨʦʣʴ ʯʝʨʥʳʭ ʩʣʘʥʮʝʚ ʜʝʚʦʥʘ (D2-3ar) 

ɺ ʧʨʝʜʝʣʘʭ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ ʯʝʨʥʦʩʣʘʥʮʝʚʳʝ ʛʝʨʮʠʥʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ 

ʦʪʥʦʰʝʥʠʠ ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʨʫʜʦʥʦʩʥʦʡ ʙʣʘʛʦʨʦʜʥʦʤʝʪʘʣʴʥʦʡ ʪʦʣʱʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ Au, 

Pt, Pd ʥʘ ʫʨʦʚʥʝ ʙʝʜʥʳʭ ʥʝʢʦʥʜʠʮʠʦʥʥʳʭ ʨʫʜ [1,3]. ʈʫʜʦʥʦʩʥʦʩʪʴ ʯʝʨʥʳʭ ʩʣʘʥʮʝʚ ʚ ʰʠʨʦʢʠʭ 

ʤʘʩʰʪʘʙʘʭ ʩʣʫʞʠʪ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʠʩʪʦʯʥʠʢʦʤ ʤʝʪʘʣʣʦʚ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʙʦʣʝʝ ʧʦʟʜʥʠʭ 

ʠʭ ʩʢʦʧʣʝʥʠʡ ʧʦʜ ʚʣʠʷʥʠʝʤ ʥʘʣʦʞʝʥʥʳʭ ʵʥʜʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ʈʝʘʣʠʟʘʮʠʷ ʜʦʥʦʨʩʢʦʡ ʧʦʪʝʥ-

ʮʠʘʣʴʥʦʡ ʨʫʜʦʥʦʩʥʦʩʪʠ ʯʝʨʥʳʭ ʩʣʘʥʮʝʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʫʯʘʩʪʢʘʭ ʥʘʣʦʞʝʥʥʳʭ ʨʘʟʥʦʚʦʟʨʘʩʪ-

ʥr ʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʟʦʥ (ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʣʦʢʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ, ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʥʘʨʫʰʝʥʠʡ, ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʫʯʘʩʪʢʦʚ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʧʨʦʨʘʙʦʪʢʠ). ɼʦʥʦʨʩʢʘʷ 

ʨʦʣʴ ʯʝʨʥʳʭ ʩʣʘʥʮʝʚ ʦʩʦʙʝʥʥʦ ʧʨʦʷʚʠʣʘʩʴ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʏʫʯʢʫʨʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ. ʏʫʯʢʫʨʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ, ʨʘʟʚʝʜʘʥʥʦʝ ʚ ʉʝʚʝʨʥʦʤ ʇʨʠʵʣʴʙʨʫʩʴʝ, ʧʦ 

ʟʘʧʘʩʘʤ ʦʪʥʦʩʠʪʩʷ ʢ ʩʘʤʳʤ ʢʨʫʧʥʳʤ ʥʘ ʂʘʚʢʘʟʝ ʵʥʜʦʛʝʥʥʳʤ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤ ʟʦʣʦʪʘ. ʇʨʦʚʝ-

ʜʝʥʥʳʝ ʘʚʪʦʨʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʫʜ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʝʛʦ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʢ ʟʦʣʦʪʦ-

ʧʣʘʪʠʥʦ-ʧʘʣʣʘʜʠʝʚʦʤʫ ʪʠʧʫ [4]. ʇʝʨʤʩʢʘʷ ʚʫʣʢʘʥʠʯʝʩʢʘʷ ʧʦʩʪʨʦʡʢʘ, ʚ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʦʡ ʩʦ-

ʩʨʝʜʦʪʦʯʝʥʦ ʦʨʫʜʝʥʝʥʠʝ ʟʦʣʦʪʘ, ʟʘʣʝʛʘʝʪ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦ ʥʘ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʦʡ ʠ ʜʠʩʣʦʮʠ-

ʨʦʚʘʥʥʦʡ ʪʦʣʱʝ ʫʛʣʝʨʦʜʠʩʪʳʭ ʯʝʨʥʳʭ ʩʣʘʥʮʝʚ ʊʦʭʘʥʩʢʦʛʦ ʧʦʢʨʦʚʘ, ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʦʛʨʘʥʠʯʝʥʘ ʛʣʫʙʠʥʥʳʤ ʉʝʚʝʨʥʳʤ ʨʘʟʣʦʤʦʤ. ɿʦʣʦʪʦʩʫʣʴʬʠʜʥʦʝ ʦʨʫʜʝʥʝʥʠʝ ʣʦʢʘʣʠʟʫʝʪʩʷ ʚ 

ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʦʡ ʪʦʣʱʝ ʢʠʥʳʨʯʘʜʩʢʦʡ ʩʚʠʪʳ (ʈ1 kn), ʚ ʵʢʟʦʢʦʥʪʘʢʪʝ ʧʦʩʪʠʣʘʶʱʝʛʦ 

ʯʝʨʥʦʩʣʘʥʮʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ  

(D2 ar). ʇʝʨʤʩʢʠʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʩʪʨʘʪʦʚʫʣʢʘʥ ʩ ʚʫʣʢʘʥʠʪʘʤʠ ʘʥʜʝʟʠʪʦ-ʜʘʮʠʪʦʚʦʛʦ ʩʦ-

ʩʪʘʚʘ ʩʚʦʝʡ ʢʦʨʥʝʚʦʡ ʟʦʥʦʡ ʦʢʘʟʳʚʘʝʪ ʬʣʶʠʜʦʘʢʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʝ 

ʨʫʜʦʥʦʩʥʳʝ ʯʝʨʥʳʝ ʩʣʘʥʮʳ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʜʝʨʠʚʘʪʳ ʧʝʨʤʩʢʦʛʦ ʚʫʣʢʘʥʘ ʧʨʦʷʚʣʝʥʳ ʚ ʚʠʜʝ 

ʩʝʢʫʱʠʭ ʩʣʘʥʮʳ ʞʠʣʴʥʳʭ ʪʝʣ. ʇʨʦʤʳʰʣʝʥʥʦʝ ʦʨʫʜʝʥʝʥʠʝ (1-7 ʛ/ʪ Au) ʩʚʷʟʘʥʦ ʩ ʫʯʘʩʪʢʘʤʠ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʤʝʪʘʩʦʤʘʪʦʟʘ (ʨʫʜʥʳʝ ʙʝʨʝʟʠʪ-ʧʨʦʧʠʣʠʪʳ) ʚ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜʘʭ 

ʦʩʥʦʚʘʥʠʷ ʢʠʥʳʨʯʘʜʩʢʦʡ ʩʚʠʪʳ. ɿʦʣʦʪʦ ʨʘʩʩʝʷʥʥʦʝ, ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʝ, ʧʦʚʩʝʤʝʩʪʥʦ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʫʝʪʩʷ ʩʦ ʩʪʝʧʝʥʴʶ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʧʨʦʨʘʙʦʪʢʠ ʠ ʩʫʣʴʬʠʜʠ-

ʟʘʮʠʠ ʙʝʨʝʟʠʪʦʚ ʠ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʣʦʢʘʣʠʟʫʝʪʩʷ ʚ ʧʠʨʠʪʝ. ʊʝʩʥʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʠ ʛʝʥʝʪʠ-

ʯʝʩʢʘʷ ʩʚʷʟʴ ʯʝʨʥʳʭ ʩʣʘʥʮʝʚ ʠ ʟʦʣʦʪʘ ʏʫʯʢʫʨʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦʟʚʦʣʠʣʠ ʘʚʪʦʨʘʤ ʩʧʨʦ-

ʛʥʦʟʠʨʦʚʘʪʴ ʟʜʝʩʴ ʢʦʤʧʣʝʢʩʥʦʝ ʙʣʘʛʦʨʦʜʥʦʤʝʪʘʣʴʥʦʝ ʦʨʫʜʝʥʝʥʠʝ (Au, Pt, Pd) ʨʫʜ ʵʪʦʛʦ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʷ. ʇʨʦʛʥʦʟʳ ʧʣʘʪʠʥʦ-ʧʘʣʣʘʜʠʝʚʦʡ ʨʫʜʦʥʦʩʥʦʩʪʠ ʙʳʣʠ ʧʨʦʚʝʨʝʥʳ ʦʧʨʦʙʦʚʘʥʠʝʤ ʥʘ 

ʢʦʤʧʣʝʢʩ ʤʝʪʘʣʣʦʚ (Au, Pt, Pd) ʦʙʨʘʟʮʦʚ ʧʦʨʦʜ ʠʟ ʨʫʜʥʦʡ ʟʦʥʳ ʏʫʯʢʫʨʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ɿʦʣʦʪʦʥʦʩʥʳʝ ʧʦʨʦʜʳ ʏʫʯʢʫʨʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚ ʩʫʤʤʝ ʪʨʠʘʜʳ ʤʝʪʘʣʣʦʚ ʩʦʜʝʨʞʘʪ ʦʪ 1,76 

ʛ/ʪ ʜʦ 5,27 ʛ/ʪ [4].  



ʏʝʨʢʘʰʠʥ ɺ.ʀ., ɹʦʛʫʰ ʀ.ɸ., ʈʷʙʦʚ ɻ.ɺ., ʀʩʘʝʚʘ ʅ.ɸ. 
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ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʧʨʠ ʦʮʝʥʢʝ ʟʘʧʘʩʦʚ ʟʦʣʦʪʘ ʏʫʯʢʫʨʩʢʦʛʦ ʤʝʩʪʦʨʦʞ-

ʜʝʥʠʷ ʧʣʘʪʠʥʦʚʘʷ ʛʨʫʧʧʘ ʚ ʨʫʜʘʭ ʚʦʦʙʱʝ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʠ ʘʥʘʣʠʟʳ ʥʘ ʥʝʝ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ. 

ʉʦʜʝʨʞʘʥʠʷ ʟʦʣʦʪʘ ʚ ʨʫʜʘʭ ʏʫʯʢʫʨʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʧʦ ʜʘʥʥʳʤ ʘʥʘʣʠʟʦʚ ʧʨʦʙ ʢ ʨʘʥʝʝ 

ʧʨʦʚʝʜʝʥʥʦʤʫ ʧʦʜʩʯʸʪʫ ʟʘʧʘʩʦʚ ʠ ʚ ʥʦʚʳʭ ʘʥʘʣʠʟʘʭ, ʚʳʧʦʣʥʝʥʥʳʭ ʘʚʪʦʨʘʤʠ, ʩʦʚʧʘʜʘʶʪ. ʇʦ-

ʵʪʦʤʫ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ Au:Pt:Pd ʥʘ ʙʘʟʝ ʥʘʰʠʭ ʘʥʘʣʠʟʦʚ ʤʦʞʥʦ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʦʮʝ-

ʥʠʪʴ ʟʘʧʘʩʳ ʧʣʘʪʠʥʳ ʠ ʧʘʣʣʘʜʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʱʠʭ ʟʘʧʘʩʦʚ ʟʦʣʦʪʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʫʜʳ 

ʏʫʯʢʫʨʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʟʦʣʦʪʘ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʟʦʣʦʪʦ-ʧʘʣʣʘʜʠʝʚʦ-ʧʣʘʪʠʥʦʚʳʤʠ, ʯʪʦ 

ʤʥʦʛʦʢʨʘʪʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʮʝʥʥʦʩʪʴ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʈʫʜʥʘʷ ʙʣʘʛʦʨʦʜʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʚʠʟʫ-

ʘʣʴʥʦ ʥʝ ʬʠʢʩʠʨʫʝʪʩʷ, ʥʦ ʯʫʯʢʫʨʩʢʠʝ ʨʫʜʳ ʭʦʨʦʰʦ ʦʙʦʛʘʱʘʶʪʩʷ. 

ɿʘʧʘʩʳ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʤʦʛʫʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥʳ, ʝʩʣʠ ʫʯʠʪʳʚʘʪʴ ʨʫʜʦʥʦʩʥʦʩʪʴ ʯʝʨ-

ʥʳʭ ʩʣʘʥʮʝʚ, ʧʦʜʩʪʠʣʘʶʱʠʭ ʩʪʨʘʪʠʬʦʨʤʥʫʶ ʟʘʣʝʞʴ ʏʫʯʢʫʨʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʇʨʠ ʨʘʟʚʝʜ-

ʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʯʝʨʥʳʝ ʩʣʘʥʮʳ ʥʝ ʠʟʫʯʘʣʠʩʴ ʠ ʥʝ ʦʧʨʦʙʦʚʘʣʠʩʴ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ ʚ 

ʥʠʭ ʟʦʣʦʪʦʥʦʩʥʳʭ ʙʝʨʝʟʠʪʦʚ. ʆʧʨʦʙʦʚʘʥʠʝ ʯʝʨʥʦʩʣʘʥʮʝʚʳʭ ʧʦʨʦʜ, ʧʦʜʩʪʠʣʘʶʱʠʭ ʨʫʜʥʳʝ ʪʝʣʘ 

ʙʝʨʝʟʠʪ-ʧʨʦʧʠʣʠʪʦʚ, ʧʨʦʚʝʜʝʥʥʦʝ ʘʚʪʦʨʘʤʠ, ʪʘʢʞʝ ʧʦʢʘʟʘʣʦ ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʟʦʣʦʪʘ, ʧʣʘʪʠʥʳ, ʧʘʣʣʘʜʠʷ, ʜʦʩʪʠʛʘʶʱʝʝ ʚ ʩʫʤʤʝ ʜʦ 2,20 ʛ/ʪ [4].  

ʇʨʠ ʤʦʱʥʦʩʪʠ ʵʪʠʭ ʦʨʫʜʝʥʝʣʳʭ ʩʣʘʥʮʝʚ, ʨʘʚʥʦʡ ʤʦʱʥʦʩʪʠ ʨʫʜʥʦʛʦ ʪʝʣʘ, ʩʫʤʤʘʨʥʳʝ ʟʘ-

ʧʘʩʳ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʤʦʛʫʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥʳ ʚʜʚʦʝ, ʘ ʏʫʢʫʨʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʩʣʝʜʫʝʪ 

ʦʪʥʝʩʪʠ ʢ ʢʨʫʧʥʳʤ ʟʦʣʦʪʦ-ʧʣʘʪʠʥʦ-ʧʘʣʣʘʜʠʝʚʳʤ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤ, ʥʝ ʠʤʝʶʱʠʤ ʘʥʘʣʦʛʦʚ ʥʘ 

ʂʘʚʢʘʟʝ ʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ.  

ɸʥʘʣʦʛʠʯʥʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʪʦʣʱʘ ʧʦʨʦʜ ʢʠʥʳʨʯʘʜʩʢʦʡ ʩʚʠʪʳ ʩ ʩʝʢʫʱʠʤʠ ʛʨʘʥʦʜʠʦʨʠ-

ʪʘʤʠ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʦʩʥʦʚʘʥʠʠ ʧʝʨʤʩʢʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʧʦʩʪʨʦʡʢʠ ʪʘʢʞʝ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ɸʢ-

ʩʘʫʪ. ʆʜʥʘʢʦ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚ ʦʩʥʦʚʘʥʠʠ ʚʫʣʢʘʥʠʪʦʚ ʥʝʪ ʯʝʨʥʳʭ ʩʣʘʥʮʝʚ ʠ, ʢʘʢ ʬʘʢʪ, ʦʪʩʫʪ-

ʩʪʚʫʝʪ ʠ ʙʣʘʛʦʨʦʜʥʦʤʝʪʘʣʴʥʦʝ ʦʨʫʜʝʥʝʥʠʝ.  

ʈʘʩʩʤʦʪʨʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʧʦʠʩʢʦʚʳʭ ʢʨʠʪʝʨʠʝʚ ʏʫʯʢʫʨʩʢʦʛʦ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʷ, ʩ ʫʯʝʪʦʤ ʜʦʥʦʨʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʧʘʣʝʦʟʦʡʩʢʠʭ ʯʝʨʥʳʭ ʩʣʘʥ-

ʮʝʚ, ʧʦʟʚʦʣʷʝʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʫʯʘʩʪʢʠ ʬʣʶʠʜʦʘʢʪʠʚʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʢʦʥʪʘʢʪʦʚ ʯʝʨʥʳʭ ʩʣʘʥʮʝʚ 

ʩ ʧʝʨʝʢʨʳʚʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʢʘʢ ʨʫʜʥʦʧʝʨʩʧʝʢʪʠʚʥʳʝ. ɼʦʥʦʨʩʢʠʡ ʭʘʨʘʢʪʝʨ ʯʝʨʥʳʭ ʩʣʘʥʮʝʚ, 

ʧʨʦʷʚʣʝʥʥʳʡ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʏʫʯʢʫʨʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʧʦʟʚʦʣʷʝʪ ʫʪʦʯʥʠʪʴ ʚʦʟʨʘʩʪ ʙʣʘʛʦ-

ʨʦʜʥʦʤʝʪʘʣʴʥʦʛʦ ʦʨʫʜʝʥʝʥʠʷ ʚ ʯʝʨʥʳʭ ʩʣʘʥʮʘʭ. ɼʝʚʦʥʩʢʠʝ ʩʣʘʥʮʳ ʚ ʟʦʥʝ ʢʦʥʪʘʢʪʘ ʩ ʥʠʞʥʝ-

ʧʝʨʤʩʢʠʤʠ ʚʫʣʢʘʥʠʪʘʤʠ ʧʨʦʷʚʣʷʶʪ ʩʝʙʷ ʢʘʢ ʟʨʝʣʳʝ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʝ ʧʦʨʦʜʳ, ʫʞʝ ʨʝʛʠʦ-

ʥʘʣʴʥʦ ʦʙʦʛʘʱʝʥʥʳʝ ʟʦʣʦʪʦʤ, ʧʣʘʪʠʥʦʡ ʠ ʧʘʣʣʘʜʠʝʤ. ʆʯʝʚʠʜʥʦ, ʨʫʜʥʦʝ ʙʦʛʘʪʩʪʚʦ ʩʣʘʥʮʝʚ ʩʚʷ-

ʟʘʥʦ ʩ ʧʨʦʤʝʞʫʪʢʦʤ ʚʨʝʤʝʥʠ D2 - P1, ʩ ʛʣʘʚʥʦʡ ʬʘʟʦʡ ʛʝʨʮʠʥʩʢʦʛʦ ʪʝʢʪʦʛʝʥʝʟʘ ʥʘ ʉʝʚʝʨʥʦʤ 

ʂʘʚʢʘʟʝ. 

 

ɹʣʘʛʦʨʦʜʥʳʝ ʤʝʪʘʣʣʳ ʥʠʞʥʝʶʨʩʢʦʡ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ. 

ʂʘʢ ʫʧʦʤʠʥʘʣʦʩʴ ʨʘʥʝʝ, ʧʘʣʝʦʟʦʡʩʢʠʝ ʪʦʣʱʠ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʦʩʘʜʦʯʥʳʤʠ ʪʦʣʱʘʤʠ ʶʨʳ, 

ʢʦʪʦʨʳʝ ʪʘʢʞʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʨʦʩʩʳʧʥʦʛʦ ʟʦʣʦʪʘ. 

ʂʨʦʚʣʷ ɹʝʜʝʥʩʢʦʛʦ ʫʣʴʪʨʘʙʘʟʠʪʦʚʦʛʦ ʤʘʩʩʠʚʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʞʝʥʘ ʜʦʶʨ-

ʩʢʠʤ ʵʨʦʟʠʦʥʥʳʤ ʧʨʦʮʝʩʩʘʤ ʠ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʪʝʨʨʠʛʝʥʥʳʤʠ ʧʝʩʯʘʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʥʠʞʥʝʡ 

ʶʨʳ (ʧʣʠʥʩʙʘʭ) [3]. ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʥʝʩʦʛʣʘʩʠʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʤʦʱʥʦʡ ʟʦʥʦʡ ʙʘʟʘʣʴʥʦʡ 

ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʧʦʛʨʝʙʝʥʥʦʡ ʧʦʜ ʧʣʠʥʩʙʘʭʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ɼʨʝʚʥʷʷ ʢʦʨʘ ʚʳʚʝʪʨʠʚʘ-

ʥʠʷ ʠ ʙʘʟʘʣʴʥʳʡ ʛʦʨʠʟʦʥʪ ʟʘʣʝʛʘʶʪ ʥʘ ʨʘʟʤʳʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʝʨʧʝʥʪʠʥʠʪʦʚ ʠ ʠʤʝʶʪ ʟʥʘʯʠ-

ʪʝʣʴʥʫʶ ʤʦʱʥʦʩʪʴ (3,0-80 ʤ). 

ɸʥʘʣʦʛʠʯʥʳʡ ʢʣʘʩʩʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʄʘʣʢʠʥʩʢʦʛʦ ʤʘʩʩʠʚʘ ʥʘʠʙʦʣʝʝ 

ʧʦʣʥʦ ʠʟʫʯʝʥ ʠ ʚʢʣʶʯʘʝʪ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʦʩʪʘʪʦʯʥʳʭ ʠ ʦʩʘʜʦʯʥʳʭ ʞʝʣʝʟʥʳʭ ʨʫʜ ʠ ʧʝʨʩʧʝʢʪʠ-

ʚʝʥ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʣʘʪʠʥʦʚʦʛʦ ʦʨʫʜʝʥʝʥʠʷ [14]. ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʨʘʟʨʝʟ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʩʦ-

ʜʝʨʞʠʪ ʧʦʣʥʳʡ ʥʘʙʦʨ ʬʘʮʠʘʣʴʥʳʭ ʠ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʥʦʩʪʝʡ ʢʦʨ ʚʳʚʝʪʨʠʚʘʥʠʷ. 

ʂʨʦʚʣʷ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʫʣʴʪʨʘʙʘʟʠʪʦʚ ʩʣʦʞʝʥʘ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʢʚʘʨʮʝʚʳʤʠ ʧʝʩʯʘ-

ʥʠʢʘʤʠ ʙʝʟ ʚʠʜʠʤʦʡ ʨʫʜʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ. ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠ ʩʦʛʣʘʩʥʦ ʩ ʧʝʩʯʘʥʠʢʘʤʠ ʟʘʣʝ-
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ʛʘʝʪ ʧʣʘʩʪ ʦʩʘʜʦʯʥʳʭ ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ ʛʝʪʠʪ-ʛʠʜʨʦʛʝʪʠʪʦʚʳʭ ʞʝʣʝʟʥʳʭ ʨʫʜ. ɾʝʣʝʟʥʳʝ ʨʫʜʳ 

ʧʦʜʩʪʠʣʘʶʪʩʷ ʤʝʣʢʦʛʘʣʝʯʥʠʢʦʚʳʤʠ (ʚʧʣʦʪʴ ʜʦ ʚʘʣʫʥʥʳʭ) ʙʘʟʘʣʴʥʳʤʠ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ. ɺ ʩʦ-

ʩʪʘʚʝ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʛʦʩʧʦʜʩʪʚʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʟʘʥʠʤʘʶʪ ʦʢʘʪʘʥʥʳʝ ʦʙʣʦʤʢʠ ʦʙʝʣʝʥʥʳʭ 

ʩʝʨʧʝʥʪʠʥʠʪʦʚ ʠ ʧʣʠʪʯʘʪʳʝ ʦʙʣʦʤʢʠ ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ. ʈʝʜʢʦ ʚʩʪʨʝʯʘʶʪʩʷ ʛʘʣʴʢʠ 

ʙʝʣʦʛʦ ʢʚʘʨʮʘ. 

ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥ ʨʘʟʨʝʟ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ 

ʩʝʨʧʝʥʪʠʥʠʪʦʚ ɹʝʜʝʥʩʢʦʛʦ ʤʘʩʩʠʚʘ. 

 

 
ʈʠʩ.1. ʉʦʜʝʨʞʘʥʠʷ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʚ ʨʘʟʨʝʟʝ ʥʠʞʥʝʶʨʩʢʦʡ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ  

cʝʨʧʝʥʪʠʥʠʪʦʚ ɹʝʜʝʥʩʢʦʛʦ ʤʘʩʩʠʚʘ. 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 1-ʧʝʩʯʘʥʠʢʠ ʥʠʞʥʝʡ ʶʨʳ; 2-ʦʩʘʜʦʯʥʳʝ ʛʝʪʠʪ-ʛʠʜʨʦʛʝʪʠʪʦʚʳʝ ʨʫʜʳ;  

3-ʙʘʟʘʣʴʥʳʝ ʢʦʥʛʣʦʤʝʨʘʪʳ; 4-ʢʦʨʘ ʚʳʚʝʪʨʠʚʘʥʠʷ ʩʝʨʧʝʥʪʠʥʠʪʦʚ; 5- ʵʣʶʚʠʡ;  

6-ʩʝʨʧʝʥʪʠʥʠʪʳ ʤʘʣʦʠʟʤʝʥʝʥʥʳʝ. 

 

ɹʘʟʘʣʴʥʳʝ ʢʦʥʛʣʦʤʝʨʘʪʳ ʧʦʩʪʝʧʝʥʥʦ ʩʤʝʥʷʶʪʩʷ ʙʫʨʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʧʦʣʥʦʛʦ ʨʘʟʨʫʰʝ-

ʥʠʷ ʩʝʨʧʝʥʪʠʥʠʪʦʚ (ʦʩʪʘʪʦʯʥʘʷ ʞʝʣʝʟʦʤʘʛʥʝʟʠʘʣʴʥʘʷ ʤʘʩʩʘ) - ʵʣʶʚʠʡ. ʇʝʨʝʭʦʜʳ ʙʘʟʘʣʴʥʦʛʦ 

ʢʦʥʛʣʦʤʝʨʘʪʘ ʚ ʤʘʪʝʨʠʘʣ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʧʦʩʪʝʧʝʥʥʳʡ, ʥʦ ʜʦʩʪʘʪʦʯʥʦ ʯʝʪʢʠʡ, ʧʦʚʝʨʭʥʦʩʪʴ 

ʢʦʥʪʘʢʪʘ ʥʝʨʦʚʥʘʷ. ɺ ʵʣʶʚʠʠ ʚʩʪʨʝʯʘʶʪʩʷ ʧʣʠʪʯʘʪʳʝ ʦʙʣʦʤʢʠ ʦʩʘʜʦʯʥʳʭ ʙʫʨʳʭ ʞʝʣʝʟʥʳʭ ʨʫʜ. 

ʅʠʞʥʠʡ ʢʦʥʪʘʢʪ ʵʣʶʚʠʷ ʥʝʨʦʚʥʳʡ ʩ ʢʘʨʤʘʥʘʤʠ, ʥʝʨʝʜʢʦ ʧʨʠʫʨʦʯʝʥʥʳʤʠ ʢ ʩʝʢʫʱʠʤ ʧʦʜʨʫʜ-

ʥʳʝ ʩʝʨʧʝʥʪʠʥʠʪʳ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʥʘʨʫʰʝʥʠʷʤ. ʉʝʨʧʝʥʪʠʥʠʪʳ ʦʩʥʦʚʘʥʠʷ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ 

ʦʙʝʣʝʥʳ ʥʘ ʢʦʥʪʘʢʪʝ, ʥʦ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ (ʜʝʩʷʪʢʠ ʩʘʥʪʠʤʝʪʨʦʚ - ʧʝʨʚʳʝ ʤʝʪʨʳ) ʧʝʨʝʭʦʜʷʪ ʚ 

ʩʚʝʞʠʝ ʨʘʟʥʦʩʪʠ. ʇʦ ʜʘʥʥʳʤ ʉ.ʇʘʨʘʜʳ [11] ʚ ʥʝʠʟʤʝʥʝʥʥʳʭ ʩʝʨʧʝʥʪʠʥʠʪʘʭ ʥʝ ʬʠʢʩʠʨʫʶʪʩʷ 

ʘʥʦʤʘʣʠʠ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ. ɺ ʪʦʞʝ ʚʨʝʤʷ, ʧʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʥʘ ʨʠʩ. 1, 

ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ (ʟʦʣʦʪʦ, ʧʣʘʪʠʥʘ, ʧʘʣʣʘʜʠʡ) 

ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ ʚ ʦʩʘʜʦʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ (ʦʩʘʜʦʯʥʳʝ ʨʫʜʳ, ʧʝʩʯʘʥʠʢʠ ʢʨʦʚʣʠ), ʠʩʧʳʪʘʚʰʠʭ 

ʣʘʪʝʨʘʣʴʥʫʶ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʠ ʦʙʦʛʘʱʝʥʠʝ. ɸ ʥʘʣʠʯʠʝ ʚ ʘʣʣʶʚʠʠ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʦʜ-

ʥʦʟʥʘʯʥʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʝʨʧʝʥʪʠʥʠʪʳ ʢʘʢ ʛʣʘʚʥʳʡ ʠʩʪʦʯʥʠʢ ʤʝʪʘʣʣʦʚ.  

ʇʦ ʧʣʦʱʘʜʠ ɹʝʜʝʥʩʢʠʡ ʤʘʩʩʠʚ ʟʘʥʠʤʘʝʪ ʙʦʣʴʰʫʶ ʪʝʨʨʠʪʦʨʠʶ (ʪʦʣʴʢʦ ʦʙʥʘʞʘʶʱʘʷʩʷ ʠ 

ʟʘʢʘʨʪʠʨʦʚʘʥʥʘʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 9 ʢʤ2) ʠ ʫʯʠʪʳʚʘʷ ʙʦʣʴʰʠʝ ʤʦʱʥʦʩʪʠ ʫʣʴʪʨʘʙʘʟʠ-

ʪʦʚ (ʦʪ ʧʝʨʚʳʭ ʤʝʪʨʦʚ ʜʦ 75-80 ʤ), ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʋʨʫʧʦ-ʃʘʙʠʥʩʢʦʤ ʨʘʡʦʥʝ ʦʙʥʘ-

ʨʫʞʝʥ ʜʦʩʪʘʪʦʯʥʦ ʢʨʫʧʥʳʡ ʮʝʥʪʨ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ. ɽʩʣʠ ʨʘʩʩʤʦʪʨʝʪʴ ʪʦʣʴʢʦ ʢʦʨʫ ʚʳ-

ʚʝʪʨʠʚʘʥʠʷ ʧʣʦʱʘʜʴʶ 1 ʢʤ2 ʠ ʤʦʱʥʦʩʪʴʶ 1 ʤ, ʪʦ ʜʘʞʝ ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʧʦʜʩʯʝʪʘʤ ʚ ʵʪʦʤ 

ʤʘʩʩʠʚʝ ʩʦʜʝʨʞʠʪʩʷ ʟʦʣʦʪʘ ï 3,35 ʪ, ʧʣʘʪʠʥʳ - 2,7 ʪ, ʧʘʣʣʘʜʠʷ ï 2,2 ʪ. 



ʏʝʨʢʘʰʠʥ ɺ.ʀ., ɹʦʛʫʰ ʀ.ɸ., ʈʷʙʦʚ ɻ.ɺ., ʀʩʘʝʚʘ ʅ.ɸ. 
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ɺʳʚʦʜʳ 

ɸʥʘʣʠʟ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʋʨʫʧʦ-ʃʘʙʠʥʩʢʦʛʦ ʨʫʜʥʦʛʦ 

ʨʘʡʦʥʘ ʧʦʟʚʦʣʠʣ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ɹʣʘʛʦʨʦʜʥʳʝ ʤʝʪʘʣʣʳ (ʟʦʣʦʪʦ, ʤʠʥʝʨʘʣʳ ʧʣʘʪʠʥʦʚʦʡ ʛʨʫʧʧʳ) ʋʨʫʧʦ-ʃʘʙʠʥʩʢʦʛʦ ʨʘʡ-

ʦʥʘ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʠʭ ʵʧʦʭ, ʥʘʯʠʥʘʷ ʩ ʥʠʞʥʝʛʦ ʧʘ-

ʣʝʦʟʦʷ, ʤʝʟʦʟʦʷ ʠ ʢʘʢ ʤʳ ʧʨʝʜʧʦʣʘʛʘʝʤ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʩʦʭʨʘʥʷʶʪʩʷ ʚ 

ʝʜʠʥʦʤ ʨʫʜʥʦʤ ʮʝʥʪʨʝ, ʦʙʨʘʟʫʷ ʪʨʘʥʩʭʨʦʥʥʳʡ ʨʫʜʥʳʡ ʫʟʝʣ. 

2. ɺ ʧʨʝʜʝʣʘʭ ʵʪʦʛʦ ʨʫʜʥʦʛʦ ʮʝʥʪʨʘ ʬʦʨʤʳ ʧʨʦʷʚʣʝʥʠʷ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʤʦʛʫʪ ʙʳʪʴ 

ʨʘʟʥʦʦʙʨʘʟʥʳ: ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʘʥʦʤʘʣʠʠ, ʨʘʩʩʝʷʥʥʘʷ ʤʠʥʝʨʘʣʠʟʮʠʷ, ʨʫʜʦʧʨʦʷʚʣʝʥʠʷ, ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʷ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʠ ʨʘʩʩʝʠʚʘʥʠʝ ʤʝʪʘʣʣʦʚ ʤʦʛʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʨʘʟʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ 

ʵʥʜʦʛʝʥʥʳʭ ʠ ʵʢʟʦʛʝʥʥʳʭ ʦʙʩʪʘʥʦʚʢʘʭ. 

3. ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ, ʘ ʪʘʢʞʝ ʥʠʢʝʣʷ ʠ ʢʦʙʘʣʴʪʘ ʷʚʣʷʝʪʩʷ ʦʨ-

ʜʦʚʠʢʩʢʠʡ ɹʝʜʝʥʩʢʠʡ ʤʘʩʩʠʚ ʫʣʴʪʨʘʙʘʟʠʪʦʚ, ʦʪʥʦʩʷʱʠʡʩʷ ʢ ʜʨʝʚʥʝʡʰʠʤ ʤʘʛʤʘʪʠʯʝʩʢʠʤ ʦʙʨʘ-

ʟʦʚʘʥʠʷʤ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ ʠ ʢʦʪʦʨʳʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʵʥʜʦʛʝʥʥʳʭ ʠ ʵʢʟʦʛʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʨʘʟʨʫʰʘʝʪʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʤʦʙʠʣʠʟʘʮʠʠ, ʩʝʧʘʨʘʮʠʠ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʪʘʣʣʦʚ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʬʘʥʝʨʦʟʦʷ. 

4. ɺ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʋʨʫʧʦ-ʃʘʙʠʥʩʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʩʚʷʟʘʥʘ ʩ ʢʠʤʤʝʨʠʡʩʢʦʡ ʵʧʦʭʦʡ (J1), ʘ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʨʦʤʳʰʣʝʥʥʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʟʦʣʦʪʘ, ʧʣʘʪʠʥʳ, ʧʘʣʣʘʜʠʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʟʦʥʝ ʧʘʣʝʦʟʦʡʩʢʠʭ ʯʝʨʥʳʭ ʩʣʘʥʮʝʚ ʠ 

ʧʨʝʜʶʨʩʢʦʡ ʙʘʟʘʣʴʥʦʡ ʢʦʨʝ ʚʳʚʝʪʨʠʚʘʥʠʷ ʫʣʴʪʨʘʙʘʟʠʪʦʚ. 

5. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʨʫʜʦʥʦʩʥʦʩʪʠ ʯʝʨʥʳʭ ʩʣʘʥʮʝʚ ʠ ʦʙʦʛʘʱʝʥʠʷ ʠʭ ʙʣʘʛʦʨʦʜʥʳʤʠ 

ʤʝʪʘʣʣʘʤʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʟʥʘʶʪ ʠʭ ʧʦʣʠʛʝʥʥʦʩʪʴ ʠ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʨʫʜʦʦʙʨʘʟʦʚʘʥʠʷ, 

ʩʦʧʨʦʚʦʞʜʘʝʤʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʦʤ ʚʤʝʱʘʶʱʠʭ ʩʣʘʥʮʝʚ [3,7,10,11,12,19]. ɻʝʥʝʪʠʯʝʩʢʠʝ ʨʘʟʨʘ-

ʙʦʪʢʠ ʯʝʨʥʦʩʣʘʥʮʝʚʦʛʦ ʨʫʜʦʛʝʥʝʟʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦ ʠʟʫʯʝʥʳ ʜʣʷ ʟʦʣʦʪʘ, ʦʜʥʘʢʦ, ʧʦ ʥʘʰʝʤʫ 

ʫʙʝʞʜʝʥʠʶ, ʦʥʠ ʧʦʣʥʦʩʪʴʶ ʦʪʥʦʩʷʪʩʷ ʠ ʢʦ ʚʩʝʡ ʛʨʫʧʧʝ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ, ʚʢʣʶʯʘʷ ʧʣʘʪʠ-

ʥʦʠʜʳ. ʌʦʨʤʳ ʧʨʦʷʚʣʝʥʠʷ ʧʣʘʪʠʥʦʠʜʦʚ ʚ ʩʣʘʥʮʘʭ ʠ ʜʠʩʧʝʨʩʥʘʷ ʨʘʩʩʝʷʥʥʘʷ ʬʦʨʤʘ ʤʠʥʝʨʘʣʦʚ 

ʝʜʠʥʳ ʜʣʷ ʚʩʝʡ ʛʨʫʧʧʳ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʙʣʘ-

ʛʦʨʦʜʥʦʤʝʪʘʣʣʴʥʦʛʦ ʨʫʜʦʛʝʥʝʟʘ ʦʩʪʨʦ ʜʠʩʢʫʩʩʠʦʥʥʳʤ ʧʫʥʢʪʦʤ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢ ʤʝʪʘʣʣʦʚ ʚ 

ʩʣʘʥʮʘʭ. ʆʪʩʶʜʘ ʛʦʩʧʦʜʩʪʚʫʶʪ ʜʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʢʦʥʮʝʧʮʠʠ [1,3,9,12,13,16,17,18].  

6. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʘ ʪʘʢʞʝ ʫʯʠʪʳʚʘʷ ʚʘʞʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʦ-

ʧʨʦʩʦʚ ʘʚʪʦʨʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʩʣʝʜʫʝʪ ʧʨʦʠʟʚʝʩʪʠ ʨʝʚʠʟʠʶ ʚʩʝʡ ʠʩʩʣʝʜʫʝʤʦʡ ʧʣʦʱʘʜʠ ʥʘ ʧʨʝʜ-
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ʉʠʜʝʨʠʪʦʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠʤʝʶʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʥʘ ʪʝʨʨʠʪʦ-

ʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʵʪʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʚ ʥʠʭ ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 

ʟʦʣʦʪʘ ʠ ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ. ɺ ʙʦʣʝʝ ʤʦʣʦʜʳʭ ʦʪʣʦʞʝʥʠʷʭ ʩʦʜʝʨʞʘʥʠʷ ʤʥʦʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʜʝʨʠʪʦʚʳʭ ʦʙʨʘ-

ʟʦʚʘʥʠʡ ʥʠʞʝ, ʯʝʤ ʚʦ ʚʤʝʱʘʶʱʠʭ ʠʭ ʧʦʨʦʜʘʭ.ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʚʦʟʨʘʩʪʘ ʧʦʨʦʜ ʩʦʜʝʨʞʘʥʠʷ ʟʦʣʦʪʘ ʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥ-

ʪʦʚ ʚ ʩʠʜʝʨʠʪʘʭ ʚʦʟʨʘʩʪʘʝʪ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʤʝʱʘʶʱʠʤ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʠʜʝʨʠʪʦʚʳʝ ʢʦʥʢʨʝʮʠʠ, ʟʘʣʝʞʠ, ʢʦʥʮʝʥʪʨʘʮʠʠ, ʟʦʣʦʪʦ, ʙʣʘʛʦʨʦʜʥʳʝ ʤʝʪʘʣʣʳ, ʪʷʞʝʣʳʝ 

ʤʝʪʘʣʣʳ, ʘʨʛʠʣʣʠʪʳ, ʛʣʠʥʠʩʪʳʝ ʦʪʣʦʞʝʥʠʷ, ʜʠʘʛʝʥʝʟ. 
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ʉʠʜʝʨʠʪʦʚʳʝ ʟʘʣʝʞʠ ɼʘʛʝʩʪʘʥʘ ʧʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʨʘʩʧʦʣʦʞʝʥʠʶ, ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʤʫ 

ʫʨʦʚʥʶ ʠ ʩʭʦʜʥʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʟʘʣʝʛʘʥʠʷ ʨʫʜʥʳʭ ʪʝʣ ʩʚʝʜʝʥʳ ʚ ʪʨʠ ʛʨʫʧʧʳ: ʖʞ-

ʥʦʜʘʛʝʩʪʘʥʩʢʘʷ, ʎʝʥʪʨʘʣʴʥʦʜʘʛʝʩʪʘʥʩʢʘʷ ʠ ʉʝʚʝʨʦʜʘʛʝʩʪʘʥʩʢʘʷ (ʨʠʩ 1). 

ɺʝʱʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʧʦʨʦʜ ʠ ʨʫʜ ʠʟʫʯʝʥ ʭʠʤʠʯʝʩʢʠʤ, ʘʪʦʤʥʦ-

ʘʙʩʦʨʙʮʠʦʥʥʳʤ, ʧʨʦʙʠʨʥʦ-ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʤ, ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤ ʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦ-

ʜʘʤʠ [1]. ʇʦʨʦʜʳ ʨʫʜʦʥʦʩʥʦʡ ʪʦʣʱʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʨʝʤʷ ʪʠʧʘʤʠ: ʩʬʝʨʦʩʠʜʝʨʠʪʳ, ʛʣʠʥʠ-

ʩʪʳʝ ʩʠʜʝʨʠʪʳ ʠ ʘʨʛʠʣʣʠʪʳ. ɺ ʵʪʠʭ ʦʩʘʜʢʘʭ ʫʩʪʘʥʦʚʣʝʥʦ 11 ʤʠʥʝʨʘʣʦʚ. ɼʣʷ ʩʬʝʨʦʩʠʜʝʨʠʪʦʚ 

ʭʘʨʘʢʪʝʨʥʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʠʜʝʨʠʪʘ ï ʜʦ 60%, ʧʦʜʯʠʥʝʥʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʘʥʢʝʨʠʪ-

ʜʦʣʦʤʠʪ, ʨʝʞʝ ʢʘʣʴʮʠʪ (ʚ ʩʨʝʜʥʝʤ 8%). ɸʣʶʤʦʩʠʣʠʢʘʪʥʘʷ ʧʨʠʤʝʩʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʦʩʥʦʚʥʦʤ 

ʢʚʘʨʮʝʤ (ʚ ʩʨʝʜʥʝʤ 12%). ɺ ʥʝʢʦʪʦʨʳʭ ʩʬʝʨʦʩʠʜʝʨʠʪʘʭ ʦʪʤʝʯʘʝʪʩʷ ʥʝʙʦʣʴʰʦʝ ʩʦʜʝʨʞʘʥʠʝ 

(1,3%) ʰʘʤʦʟʠʪʘ. ʇʨʠʩʫʪʩʪʚʫʝʪ ʧʠʨʠʪ ʚ ʟʘʤʝʪʥʦʤ ʢʦʣʠʯʝʩʪʚʝ. 

 ʉʬʝʨʦʩʠʜʝʨʠʪʳ, ʢʘʢ ʠ ʛʣʠʥʠʩʪʳʝ ʩʠʜʝʨʠʪʳ, ʩʦʜʝʨʞʘʪ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʠʪʝʣʴ-

ʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʤʠ ʬʶʟʝʥʠʟʠʨʦʚʘʥʥʳʤʠ ʢʦʤʧʦʥʝʥ-

ʪʘʤʠ. ɻʣʠʥʠʩʪʳʝ ʩʠʜʝʨʠʪʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʬʝʨʦʩʠʜʝʨʠʪʘʤʠ ʩʦʜʝʨʞʘʪ ʤʝʥʴʰʝ ʩʠʜʝʨʠʪʘ 

(29%) ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʢʘʣʴʮʠʪʘ (18%). ɸʣʶʤʦʩʠʣʠʢʘʪʥʳʡ ʤʘʪʝʨʠʘʣ ʚ ʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥ 

ʢʚʘʨʮʝʤ ʠ ʛʠʜʨʦʩʣʶʜʦʡ. ʇʠʨʠʪ ʚ ʩʬʝʨʦʩʠʜʝʨʠʪʘʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʢʦʣʠʯʝʩʪʚʝ (0,25%). ɼʣʷ ʘʨ-

ʛʠʣʣʠʪʦʚ ʨʫʜʥʳʭ ʬʘʮʠʡ ʭʘʨʘʢʪʝʨʥʦ ʚʳʩʦʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʠʜʝʨʠʪʘ (16.1%), ʧʠʨʠʪʘ (7,4%) ʠ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ (13%) [2]. 

 



ʊʈʋɼʓ ʀʅʉʊʀʊʋʊɸ ɻɽʆʃʆɻʀʀ ɼɸɻɽʉʊɸʅʉʂʆɻʆ ʅɸʋʏʅʆɻʆ ʎɽʅʊʈɸ ʈɸʅ ˉ 3 (86), 2021 

 

 

24 

 
I- ʯʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ; II -ʪʨʝʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ; III - ʤʝʣʦʚʳʝ ʦʪʣʦʞʝʥʠʷ;  

IV- ʶʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ; V- ʢʦʥʪʫʨʳ ʩʠʜʝʨʠʪʦʚʳʭ ʟʘʣʝʞʝʡ.  ɿʘʣʝʞʠ: 1- ʇʨʠʩʘʤʫʨʩʢʘʷ,  

2- ʂʘʟʝʨʜʠʤʘʭʩʢʘʷ, 3- ʊʝʢʠʥʜʘʛʩʢʘʷ, 4- ʐʪʫʣʴʩʢʘʷ, 5- ʂʦʢʤʘʯʘʡʩʢʘʷ, 6-ʂʘʨʘ-ʂʦʩʫʡʩʢʘʷ,  

7- ʏʠʨʢʘʪʠʥʩʢʘʷ. 
ʈʠʩʫʥʦʢ 1. ʂʘʨʪʘ ʩʠʜʝʨʠʪʦʚʳʭ ʟʘʣʝʞʝʡ ɼʘʛʝʩʪʘʥʘ. 
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ɺ ʠʶʥʝ 2021 ʛ. ʥʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʚ ʥʝʩʢʦʣʴʢʠʭ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʘʭ ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ. ɹʳʣʠ ʠʟʫʯʝʥʳ ʠ ʦʧʨʦʙʦʚʘʥʳ ʦʩʘʜʦʯʥʳʝ ʦʙ-

ʨʘʟʦʚʘʥʠʷ ʤʝʟʦʟʦʷ ʠ ʢʘʡʥʦʟʦʷ. ʆʪʦʙʨʘʥʳ ʠ ʦʧʨʝʜʝʣʝʥʳ ʩʦʜʝʨʞʘʥʠʷ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʠ 

ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʳʤ ʘʥʘʣʠʟʦʤ ʚ 50 ʧʨʦʙʘʭ ʩʠʜʝʨʠʪʦʚ ʠ ʚʤʝʱʘʶʱʠʭ ʠʭ 

ʧʦʨʦʜ. ʉʦʜʝʨʞʘʥʠʷ ʟʦʣʦʪʘ ʚ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜʘʭ ʥʝʦʛʝʥʘ ʜʦʩʪʠʛʘʝʪ 0,2 ï 3,2 ʛ/ʪ., ʘ ʚ ʩʠʜʝʨʠʪʦ-

ʚʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʜʘʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʦʣʦʪʘ ʜʦʭʦʜʷʪ 0,01 ï 0,3 ʛ/ʪ [3]. 

ʉʦʜʝʨʞʘʥʠʷ Fe2O3 ʚ ʩʠʜʝʨʠʪʘʭ ʤʘʡʢʦʧʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʜʦʩʪʠʛʘʶʪ ʜʦ 50%, ʘ ʩʦʜʝʨʞʘʥʠʷ 

MnO ï ʜʦ 35%. ʆʩʪʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʥʘʭʦʜʷʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʧʨʝʜʝʣʘʭ ʢʣʘʨʢʦʚʳʭ ʩʦʜʝʨʞʘ-

ʥʠʡ, ʪʦʛʜʘ ʢʘʢ ʚʦ ʚʤʝʱʘʶʱʠʭ ʩʠʜʝʨʠʪʳ ʛʣʠʥʠʩʪʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʩʦʜʝʨʞʘʥʠʷ ʤʥʦʛʠʭ ʢʦʤʧʦ-

ʥʝʥʪʦʚ ʚʳʰʝ ʢʣʘʨʢʘ. [4] ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʠʜʝʨʠʪʦʚʳʭ ʢʦʥ-

ʢʨʝʮʠʡ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʥʝʩʢʦʣʴʢʦ ʢʦʤʧʦʥʝʥʪʦʚ, ʪʦʛʜʘ ʢʘʢ ʙʦʣʴʰʠʥʩʪʚʦ ʢʦʤʧʦʥʝʥʪʦʚ 

ʥʘʭʦʜʷʱʠʝʩʷ ʚʦ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜʘʭ ʚ ʧʦʚʳʰʝʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʥʝ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʷ 

ʧʨʠ ʠʭ ʦʙʨʘʟʦʚʘʥʠʠ. ɺ ʩʠʜʝʨʠʪʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʙʘʪʩʢʦʛʦ ʷʨʫʩʘ ʚʝʨʭʥʝʡ ʶʨ rʩʦʜʝʨʞʘʥʠʷ ʟʦ-

ʣʦʪʘ ʜʦʩʪʠʛʘʶʪ 0,2 ï 0,6 ʛ/ʪ. (ʪʘʙʣʠʮʘ 1). 

ʂʦʥʮʝʥʪʨʘʮʠʠ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʩʠʜʝʨʠʪʘʭ ʙʘʪ-

ʩʢʦʛʦ ʷʨʫʩʘ ʠ ʚʤʝʱʘʶʱʠʭ ʠʭ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʷʭ ʩʦʩʪʘʚʣʷʶʪ ʧʦʯʪʠ ʨʘʚʥʳʝ ʢʦʣʠ-

ʯʝʩʪʚʘ. ʂʦʣʠʯʝʩʪʚʦ ʙʣʘʛʦʨʦʜʥʳʭ ʠ ʥʝʢʦʪʦʨʳʭ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʩʠʜʝʨʠʪʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ 

ʙʘʪʩʢʦʛʦ ʷʨʫʩʘ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʝʨʘʚʥʦʤʝʨʥʦ ʧʦ ʦʙʲʝʤʫ ʦʙʨʘʟʮʦʚ. ʅʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʦʪ ʮʝʥʪʨʘʣʴʥʳʭ ʯʘʩʪʝʡ ʢʦʥʢʨʝʮʠʦʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʢ ʠʭ ʧʝʨʠ-

ʬʝʨʠʡʥʳʤ ʯʘʩʪʷʤ [5]. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʦʚ ʧʨʦʙ ʩʠʜʝʨʠʪʦʚ ʠ ʘʨʛʠʣʣʠʪʦʚ ʘʘʣʝʥʩʢʦʛʦ ʷʨʫʩʘ ʩʨʝʜʥʝʡ ʶʨ rʩʚʝʜʝ-

ʥ  rʚ ʪʘʙʣʠʮʳ 2 ʠ 3. ʂʘʢ ʚʠʜʥʦ ʠʟ ʵʪʠʭ ʪʘʙʣʠʮ ʟʦʣʦʪʦ ʚ ʩʠʜʝʨʠʪʦʚʳʭʢʦʢʨʝʮʠʷʭ ʩʦʜʝʨʞʠʪʩʷ ʥʘ 

ʧʦʨʷʜʦʢ ʙʦʣʴʰʝ ʯʝʤ ʚʤʝʱʘʶʱʠʭ ʠʭ ʘʨʛʠʣʣʠʪʘʭ. ʊʘʢʞʝ ʚ ʩʠʜʝʨʠʪʘʭ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘ-

ʮʠʠ ʯʝʤ ʚʦ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜʘʭ ʩʦʩʪʘʚʣʷʶʪ ʥʝʢʦʪʦʨʳʝ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ (ʈb, Zn, Cu, Ni, Co). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʚʠʜʥʦ, ʯʪʦ, ʯʝʤ ʤʦʣʦʞʝ ʧʦ ʚʦʟʨʘʩʪʫ ʦʩʘʜʦʯʥʳʝ ʦʙʨʘ-

ʟʦʚʘʥʠʷ, ʪʝʤ ʚʳʰʝ ʩʦʜʝʨʞʘʥʠʷ ʙʣʘʛʦʨʦʜʥʳʭ ʠ ʥʝʢʦʪʦʨʳʭ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚʦ ʚʤʝʱʘʶʱʠʭ 

ʧʦʨʦʜʘʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʠʜʝʨʠʪʦʚʳʤ ʦʙʨʘʟʦʚʘʥʠʷʤ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʚʦʟʨʘʩʪʘ ʦʩʘʜʦʯʥʳʭ ʦʪ-

ʣʦʞʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʪʨʘʮʠʡ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʠʜʝʨʠʪʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʚʤʝʱʘʶʱʠʤ ʠʭ ʧʦʨʦʜʘʤ. ɺ ʥʘʠʙʦʣʝʝ ʜʨʝʚʥʠʭ (ʘʘʣʝʥ) ʦʧʨʦʙʦʚʘʥʥʳʭ ʧʦʨʦʜʘʭ ʩʦ-

ʜʝʨʞʘʥʠʷ ʜʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʩʠʜʝʨʠʪʦʚʳʭ ʢʦʥʢʨʝʮʠʷʭ ʧʨʝʚʦʩʭʦʜʠʪ. ʏʝʤ ʚʦ ʚʤʝʱʘʶʱʠʭ ʠʭ 

ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʷʭ.  

ʀʟ ʚʩʝʛʦ ʩʢʘʟʘʥʥʦʛʦ ʥʘʤʠ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʩʪʘʜʠʠ ʜʠʘʛʝʥʝʟʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦ-

ʩʪʝʧʝʥʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʙʣʘʛʦʨʦʜʥʳʭ ʠ ʥʝʢʦʪʦʨʳʭ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʩʠʜʝʨʠʪʦʚʳʭ ʦʙʨʘʟʦʚʘ-

ʥʠʷʭ. 
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ʉʫʣʝʡʤʘʥʦʚ ɺ.ʂ., ʄʘʤʘʝʚ ɸ.ʉ. 

ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ɼʌʀʎ ʈɸʅ 
 

ɼʘʥʘ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʧʨʘʚʣʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʣʘʫʢʦʥʠʪʦʚ. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʦʙʣʘʩʪʠ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʷ ʛʣʘʫʢʦʥʠʪʦʚ ʚ ɼʘʛʝʩʪʘʥʝ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʭ ʠʟʫʯʝʥʠʶ. ʇʨʠʚʝʜʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʫʯʘʩʪʢʘʤ ʣʦʢʘʣʠ-

ʟʘʮʠʠ ʛʣʘʫʢʦʥʠʪʦʚ ʠ ʠʭ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ. ʉʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʛʣʘʫʢʦʥʠʪʘʭ ɼʘʛʝʩʪʘʥʘ. ʉʪʘʪʴʷ 

ʷʚʣʷʝʪʩʷ ʧʝʨʚʦʡ ʚ ʩʝʨʠʠ ʩʪʘʪʝʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʤʝʩʪʥʳʭ ʛʣʘʫʢʦʥʠʪʦʚ ʠ ʚʦʟʤʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʣʘʫʢʦʥʠʪ, ʛʣʘʫʢʦʥʠʪʦʚʳʝ ʧʝʩʢʠ ʠ ʧʝʩʯʘʥʠʢʠ, ʥʠʞʥʝʤʝʣʦʚʳʝ ʦʪʣʦʞʝʥʠʷ, ʭʠʤʠʯʝʩʢʠʡ ʩʦ-

ʩʪʘʚ, ʩʦʜʝʨʞʘʥʠʝ, ʧʨʠʤʝʥʝʥʠʝ. 

 

DISTRIBUTION OF GLACONITE ROCKS AND PROSPECTS OF THEIR USE IN DAGESTAN 
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A brief description of the directions of using glauconites is given. Areas of distribution of glauconites in Dagestan 

and research on their study are characterized. Information on the localization sites of glauconites and their chemical com-

position is given. Information on glauconites in Dagestan is systematized. The article is the first in a series of articles de-

voted to the research of local glauconites and possible directions of their use. 

Keywords: glauconite, glauconite sands and sandstones, Lower Cretaceous deposits, chemical composition, content, 

application. 

 

ʂ ʛʨʫʧʧʝ ʛʣʘʫʢʦʥʠʪʦʚ K <1(Fe3+, Fe2+, Al, Mg)2-3 [Si3 (Si, Al)  O10] [OH]2ĿnH2O ʦʪʥʦʩʷʪʩʷ 

ʩʣʦʠʩʪʳʝ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʤʘʛʥʝʟʠʘʣʴʥʦ-ʞʝʣʝʟʠʩʪʳʝ ʛʠʜʨʦʩʣʶʜʳ, ʦʙʣʘʜʘʶʱʠʝ ʩʪʨʫʢʪʫ-

ʨʦʡ ʩʣʶʜʳ ʠ ʰʠʨʦʢʠʤʠ ʚʘʨʠʘʮʠʷʤʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ [1]. 

ɻʣʘʫʢʦʥʠʪ - ʦʜʠʥ ʠʟ ʥʝʤʥʦʛʠʭ ʦʩʘʜʦʯʥʳʭ ʤʠʥʝʨʘʣʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʢʘʣʠʡ ʚ ʢʦʣʠʯʝʩʪʚʝ, 

ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʟʦʪʦʧʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɺʩʝ ʵʪʦ ʩʪʘʚʠʪ ʛʣʘʫʢʦʥʠʪ ʚ ʨʷʜ ʤʠ-

ʥʝʨʘʣʦʚ, ʠʥʪʝʨʝʩʥʳʭ ʥʝ ʪʦʣʴʢʦ ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ, ʥʦ ʠ ʠʤʝʶʱʠʭ ʧʨʠʢʣʘʜʥʦʝ ʟʥʘʯʝ-

ʥʠʝ [2]. 

ɻʣʘʫʢʦʥʠʪ ï ʘʫʪʦʛʝʥʥʳʡ ʤʠʥʝʨʘʣ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ. ɺ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʛʣʘʫʢʦʥʠʪ 

ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʚʠʜʝ ʤʠʢʨʦʘʛʨʝʛʘʪʥʳʭ ʟʝʨʝʥ ʦʢʨʫʛʣʦʡ, ʧʦʯʢʦʚʠʜʥʦʡ ʠ ʫʜʣʠʥʝʥʥʦʡ ʬʦʨʤʳ. 

ʆʙʳʯʥʦ ʵʪʦ ʤʠʥʝʨʘʣ ʟʝʣʝʥʦʛʦ, ʠʥʦʛʜʘ ʙʣʝʜʥʦ-ʟʝʣʝʥʦʛʦ, ʪʝʤʥʦ-ʟʝʣʝʥʦʛʦ ʠ ʨʝʞʝ ʯʝʨʥʦʛʦ ʪʠʧʘ. 

ʀʟʫʯʝʥʠʶ ʛʣʘʫʢʦʥʠʪʦʚ ʧʦʩʚʷʱʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪ ʢʘʢ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ, ʪʘʢ ʠ 

ʫʟʢʦ ʩʧʝʮʠʘʣʴʥʦʛʦ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. ɺ ʨʷʜʝ ʨʘʙʦʪ ʦʩʚʝʱʝʥʳ ʧʫʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʛʣʘʫʢʦʥʠʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɻʣʘʫʢʦʥʠʪ ʙʣʘʛʦʜʘʨʷ 

ʛʝʦʭʠʤʠʯʝʩʢʠʤ ʠ ʩʪʨʫʢʪʫʨʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʷʚʣʷʝʪʩʷ ʤʠʥʝʨʘʣʴʥʳʤ ʩʳʨʴʝʤ ʤʥʦʛʦʮʝʣʝʚʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ. ʈʘʟʥʦʦʙʨʘʟʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʠʝ ʩʦʨʙʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʛʣʘʫʢʦʥʠ-

ʪʦʚ ʢ ʧʦʛʣʦʱʝʥʠʶʩʪʨʦʥʮʠʷ, ʮʝʟʠʷ, ʧʣʫʪʦʥʠʷ ʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʧʨʠ ʦʯʠʩʪʢʝ ʧʦʯʚ ʠ ʚʦʜʦʝʤʦʚ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʪʝʭʥʦʛʝʥʥʦ-ʥʘʨʫʰʝʥʥʳʭ ʠ ʠʩʪʦʱʝʥʥʳʭ ʟʝʤʝʣʴ. ʅʘ ʙʘʟʝ 

ʛʣʘʫʢʦʥʠʪʦʚ ʨʘʟʨʘʙʦʪʘʥʳ ʨʘʟʣʠʯʥʳʝ ʩʦʨʙʝʥʪʳ ʠ ʢʦʩʤʝʪʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ. ʂʘʢ ʫʜʦʙʨʝʥʠʝ ʩʧʦ-

ʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʟʝʨʥʦʚʳʭ ʠ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ, ʢʦʨʥʝ-

ʧʣʦʜʦʚ, ʷʛʦʜ, ʮʚʝʪʦʚ ʠ ʜʝʨʝʚʴʝʚ ʙʣʘʛʦʜʘʨʷ ʙʦʣʴʰʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʦʢʠʩʠ ʢʘʣʠʷ ʚ ʩʦʩʪʘʚʝ ʤʠʥʝ-

ʨʘʣʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʠʟʚʝʩʪʥʳʭ ʤʝʪʦʜʦʚ ʦʯʠʩʪʢʠ, ʧʦʣʫʯʘʝʤʳʡ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʛʣʘʫʢʦʥʠʪʘ ʦʩʘʜʦʢ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʝʥ ʠ ʥʝ ʪʨʝʙʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʨ ʟʘʭʦʨʦʥʝʥʠʷ. ɹʣʘ-

ʛʦʜʘʨʷ ʩʚʦʠʤ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʩʪʫʨʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʛʣʘʫʢʦʥʠʪʦʚʳʝ ʧʝʩʢʠ ʫʣʫʯʰʘʶʪ ʧʦʨʠ-

ʩʪʦʩʪʴ ʠ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʧʦʯʚ [3-9]. 



ʉʫʣʝʡʤʘʥʦʚ ɺ.ʂ., ʄʘʤʘʝʚ ɸ.ʉ. 
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ʆʜʥʘʢʦ ʚ ʈʝʩʧʫʙʣʠʢʝ ɼʘʛʝʩʪʘʥ, ʥʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ, ʤʝʩʪʘʤʠ ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ, ʛʣʘʫʢʦʥʠʪʦʚʦʝ ʩʳʨʴʝ ʧʦʢʘ 

ʠʟʫʯʝʥʦ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ ʠ ʥʝ ʥʘʭʦʜʠʪ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

ɺ ʦʩʥʦʚʥʦʤ ʛʣʘʫʢʦʥʠʪʳ ɼʘʛʝʩʪʘʥʘ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʘʙʩʦʣʶʪʥʦ-

ʛʦ ʚʦʟʨʘʩʪʘ ʚʤʝʱʘʶʱʠʭ ʝʛʦ ʦʪʣʦʞʝʥʠʡ ʧʦ ʢʘʣʠʡ-ʘʨʛʦʥʥʦʤʫ ʤʝʪʦʜʫ, ʜʣʷ ʯʝʛʦ ʠʟʫʯʘʣʠʩʴ ʬʦʨʤʳ 

ʚʳʜʝʣʝʥʠʷ ʛʣʘʫʢʦʥʠʪʘ ʠ ʦʪʤʝʯʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʝʝ ʦʪ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ [11-14,18].  

ʉʚʝʜʝʥʠʷ ʦ ʛʣʘʫʢʦʥʠʪʘʭ ʥʘʢʦʧʣʝʥʳ ʧʨʠ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷʭ ʥʠʞʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ. ɻʣʘʫʢʦʥʠʪʳ ʠʟʫʯʘʣʠʩʴ ʚʤʝʩʪʝ ʩ ʘʫʪʦʛʝʥʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ 

ʥʠʞʥʝʛʦ ʤʝʣʘ ʚ ʩʚʷʟʠ ʩ ʠʟʫʯʝʥʠʝʤ ʬʘʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʦʙʨʘʟʦʚʘʥʠʷ ʦʩʘʜʢʦʚ ʥʠʞʥʝʛʦ ʤʝʣʘ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʥʝʪʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠ ʥʘʠʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʠʟʫ-

ʯʝʥʳ ʃ.ʀ. ɻʦʨʙʫʥʦʚʦʡ. ʀʩʩʣʝʜʦʚʘʥʳ ʭʠʤʠʯʝʩʢʠʡ, ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʛʣʘʫʢʦʥʠʪʦʚ ʨʘʟ-

ʥʳʭ ʬʦʨʤʘʮʠʡ [10]. 

ʆʪʣʦʞʝʥʠʷ ʥʠʞʥʝʛʦ ʤʝʣʘ ɼʘʛʝʩʪʘʥʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʫʤʷ ʢʨʫʧʥʳʤʠ ʣʠʪʦʣʦʛʠʯʝʩʢʠʤʠ ʢʦʤ-

ʧʣʝʢʩʘʤʠ ʧʦʨʦʜ: ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʤ, ʚʢʣʶʯʘʶʱʠʡ ʠʟʚʝʩʪʥʷʢʠ ʩ ʧʦʜʯʠʥʝʥʥʳʤʠ ʧʨʦʩʣʦʷʤʠ 

ʧʝʩʯʘʥʠʢʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʛʣʠʥ, ʦʭʚʘʪʳʚʘʶʱʠʡ ʚʘʣʘʥʞʠʥʩʢʠʡ, ʛʦʪʝʨʠʚʩʢʠʡ ʷʨʫʩʳ ʠ ʥʠʞʥʝʙʘʨ-

ʨʝʤʩʢʠʡʧʦʜʲʷʨʫʩ, ʠ ʪʝʨʨʠʛʝʥʥʳʤ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʧʝʩʯʘʥʠʢʘʤʠ, ʘʣʝʚʨʦʣʠʪʘ-

ʤʠ ʠ ʛʣʠʥʘʤʠ, ʦʭʚʘʪʳʚʘʶʱʠʤ ʚʝʨʭʥʝʙʘʨʨʝʤʩʢʠʡʧʦʜʲʷʨʫʩ, ʘʧʪʩʢʠʡ ʠ ʘʣʴʙʩʢʠʡ ʷʨʫʩʳ. 

ɻʣʘʫʢʦʥʠʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʢʘʢ ʚ ʧʝʨʚʦʤ, ʪʘʢ ʠ ʚʦ ʚʪʦʨʦʤ ʢʦʤʧʣʝʢʩʘʭ. ɺ ʧʝʨʚʦʤ ʢʦʤʧʣʝʢʩʝ 

ʛʣʘʫʢʦʥʠʪ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʤʘʣʦʤ ʢʦʣʠʯʝʩʪʚʝ (ʤʝʥʴʰʝ 1%), ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʦʪʜʝʣʴʥʳʭ ʧʨʦʩʣʦʝʚ 

ʚ ʨʝʜʢʠʭ ʨʘʟʨʝʟʘʭ. ɺʦ ʚʪʦʨʦʤ ʢʦʤʧʣʝʢʩʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʦʪʣʦʞʝʥʠʷʤʠ ʘʧʪ-ʘʣʴʙʩʢʦʛʦ ʷʨʫʩʘ 

ʛʣʘʫʢʦʥʠʪ ʩʦʜʝʨʞʠʪʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʜʦ 10-40%. ʅʘʠʙʦʣʝʝ ʙʦʛʘʪʳ ʛʣʘʫʢʦʥʠʪʦʤ 

ʘʣʝʚʨʦʣʠʪʳ. ʈʘʟʤʝʨ ʟʝʨʝʥ ʛʣʘʫʢʦʥʠʪʘ ʤʝʥʷʝʪʩʷ ʦʪ 0,02 ʜʦ 0,30 ʤʤ, ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʙʣʠʟʦʢ ʢ 

0,10 ʤʤ. ɺ ʧʝʩʯʘʥʠʢʘʭ ʠ ʘʣʝʚʨʦʣʠʪʘʭ ʨʘʟʤʝʨ ʟʝʨʝʥ ʙʦʣʴʰʝ ʯʝʤ ʚ ʛʣʠʥʘʭ [10].  

ʇʦ ʜʘʥʥʳʤ [10] ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʛʣʘʫʢʦʥʠʪʘ ʚ ʘʧʪʩʢʠʭ ʠ ʘʣʴʙʩʢʠʭ ʘʣʝʚʨʦʣʠ-

ʪʘʭ, ʧʦ ʧʣʦʱʘʜʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʝ ʟʦʥʳ, ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʭʦʜʷʱʠʝ ʦʜʥʘ ʚ ʜʨʫʛʫʶ. ʇʝʨʚʘʷ, ʩ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʚʳʰʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʛʣʘʫʢʦʥʠʪʘ ʚ ʘʣʝʚʨʦʣʠʪʘʭ, ʜʦʩʪʠʛʘʶʱʠʤ 20ð40%, 

ʦʭʚʘʪʳʚʘʝʪ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ ʚʪʦʨʫʶ ʟʦʥʫ ð ʩ ʧʦʥʠʞʝʥʥʳʤ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝʤ, ʥʝ ʙʦʣʝʝ 10%, ʨʘʩ-

ʧʦʣʦʞʝʥʥʫʶ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɼʘʛʝʩʪʘʥʘ (ʚ ʨʘʡʦʥʝ ʩ.ʩ. ɻʝʨʛʝʙʠʣʴ, ɸʨʘʢʘʥʳ). ɿʥʘʯʠʪʝʣʴʥʦ 

ʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʤʝʝʪ ʧʝʨʚʘʷ ʟʦʥʘ.  

ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʣʘʫʢʦʥʠʪʦʚ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 

ɺ ʛʣʠʥʠʩʪʳʭ ʘʣʝʚʨʦʣʠʪʘʭ ʘʧʪʘ ʠ ʘʣʴʙʘ ʛʣʘʫʢʦʥʠʪ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʚʠʜʝ ʮʝʤʝʥʪʘ ʠ ʟʝʨʝʥ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʡ ʬʦʨʤʳ ʠ ʠʤʝʝʪ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʪʨʘʚʷʥʦ-ʟʝʣʝʥʳʡ ʠ ʩʠʥʝʚʘʪʦ-ʟʝʣʝʥʳʡ ʮʚʝʪ. 

ɺʩʪʨʝʯʘʶʪʩʷ ʟʝʨʥʘ ʦʢʨʫʛʣʦʡ, ʧʦʯʢʦʚʠʜʥʦʡ, ʣʘʧʯʘʪʦʡ, ʠʥʦʛʜʘ ʥʝʩʢʦʣʴʢʦ ʫʜʣʠʥʝʥʥʦʡ ʬʦʨʤʳ 

[10,13]. 

ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʛʣʘʫʢʦʥʠʪʘ ʦʪʤʝʯʘʝʪʩʷ ʚ ʦʪʣʦʞʝʥʠʷʭ ʘʧʪʩʢʦʛʦ ʷʨʫʩʘ ʥʠʞ-

ʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ ʠ 

ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʩʦʩʪʘʚʣʷʝʪ 6%. ɺ ʚʝʨʭʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ ʛʣʘʫʢʦʥʠʪ ʠʤʝʝʪ ʥʝʙʦʣʴʰʦʝ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʦʙʨʘʟʫʝʪ ʣʦʢʘʣʴʥʦ ʦʙʦʛʘʱʸʥʥʳʝ ʫʯʘʩʪʢʠ. ɺ ʧʘʣʝʦʛʝʥ-ʥʝʦʛʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ 

ʛʣʘʫʢʦʥʠʪ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʦʚʩʝʤʝʩʪʥʦ, ʥʦ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ ʟʥʘʯʠʪʝʣʴʥʳʭ ʩʢʦʧʣʝʥʠʡ ʥʝ ʦʙʨʘʟʫʝʪ 

ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʥʪʝʨʝʩʘ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ [15-17,19-21]. 

ɻʣʘʫʢʦʥʠʪ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʨʘʟʣʠʯʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ɼʘʛʝʩʪʘʥʘ ʠ 

ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʤʥʦʛʠʭ ʧʝʩʯʘʥʳʭ ʠ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ ʦʩʘʜʦʯʥʳʭ ʬʦʨʤʘʮʠʡ. ʆʥ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥ ʢʘʢ ʧʦ ʧʣʦʱʘʜʠ, ʪʘʢ ʠ ʧʦ ʨʘʟʨʝʟʫ ʠ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʧʝʩʯʘʥʠʢʘʭ, ʘʣʝʚʨʦʣʠʪʘʭ, ʠʟʚʝʩʪʥʷʢʘʭ ʠ 

ʛʣʠʥʘʭ. ʇʦʨʦʜʳ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ, ʩʦʜʝʨʞʘʱʠʝ ʛʣʘʫʢʦʥʠʪ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʦʪʣʦʞʝʥʠʷʭ ʶʨ-

ʩʢʦʛʦ, ʤʝʣʦʚʦʛʦ ʠ ʧʘʣʝʦʛʝʥ-ʥʝʦʛʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ.  

ʊʝʨʨʠʪʦʨʠʷ ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ ʚ ʦʪʥʦʰʝʥʠʠ ʦʮʝʥʢʠ ʨʝʩʫʨʩʦʚ ʛʣʘʫʢʦʥʠʪʦʚʦʛʦ ʩʳʨʴʷ 

ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʫʯʝʥʘ. ɺʳʷʚʣʝʥʥʳʭ ʠ ʦʮʝʥʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʛʣʘʫʢʦʥʠʪʦ-

ʚʦʛʦ ʩʳʨʴʷ ʚ ɼʘʛʝʩʪʘʥʝ ʥʝʪ. ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ ʛʣʘʫʢʦʥʠʪʳ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʘʙʩʦʣʶʪʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚʤʝʱʘʶʱʠʭ ʝʛʦ ʦʪʣʦʞʝʥʠʡ ʧʨʠ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘ-

ʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. 
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ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʣʘʫʢʦʥʠʪʦʚ 

 

ʀʩʭʦʜʷ ʠʟ ʩʚʝʜʝʥʠʡ, ʩʦʙʨʘʥʥʳʭ ʟʘ ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʛʦʜʳ, ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʧʦʩʪʘʥʦʚ-

ʢʠ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭʨʘʙʦʪ ʠ ʠʭ ʛʝʦʣʦʛʦ-ʧʨʦʤʳʰʣʝʥʥʦʡ ʦʮʝʥʢʠ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʘʢʠʝ ʧʨʦʷʚ-

ʣʝʥʠʷ ʢʘʢ: ɹʦʪʣʠʭʩʢʦʝ, ɸʨʘʢʘʥʩʢʦʝ, ɺʘʥʘʰʠ-ʄʘʭʠʥʩʢʦʝ, ɿʫʙʫʪʣʠʥʩʢʦʝ,ʄʘʜʞʘʣʠʩʩʢʦʝ, ʈʫʙʘʩ-

ʯʘʡʩʢʦʝ ʠ ʂʘʩʫʤʢʝʥʪʩʢʦʝ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʦʪʣʦʞʝʥʠʷʤʥʠʞʥʝʛʦʤʝʣʘ.ʉʦʜʝʨʞʘʥʠʝ ʛʣʘʫʢʦʥʠʪʘ ʚ 

ʥʠʭ ʢʦʣʝʙʣʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʦʪ 10 ʜʦ 45% (ɹʦʪʣʠʭʩʢʦʝ - 30-45%;ɿʫʙʫʪʣʠʥʩʢʦʝ ï 

30-40%;ɸʨʘʢʘʥʩʢʦʝ ï 25-30%; ɺʘʥʘʰʠ-ʄʘʭʠʥʩʢʦʝ ï 15-18%; ʈʫʙʘʩʯʘʡʩʢʦʝ ï ʜʦ 30%; ʄʘʜʞʘ-

ʣʠʩʩʢʦʝ ï 15-20%; ʂʘʩʫʤʢʝʥʪʩʢʦʝ ï 10-12%;). ɻʣʘʫʢʦʥʠʪ ʩʦʜʝʨʞʠʪʩʷ ʚ ʧʣʘʩʪʘʭ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ 

ʧʝʩʯʘʥʠʢʦʚ. ʄʦʱʥʦʩʪʴ ʧʣʘʩʪʦʚ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʪ 1 ʜʦ 5ʤ. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʛʣʘʫʢʦʥʠ-

ʪʦʚ ʵʪʠʭ ʧʨʦʷʚʣʝʥʠʡ ʧʨʠʚʦʜʠʪʩʷ ʚ ʥʠʞʝʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ. 

 

ʊʘʙʣʠʮʘ 1. 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʛʣʘʫʢʦʥʠʪʦʚ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʨʦʷʚʣʝʥʠʡ 

ʇʨʦʷʚʣʝʥʠʷ ʂʦʤʧʦʥʝʥʪʳ 

SiO2 Al 2O3 Fe2O3 FeO MgO CaO TiO2 K2O Na2O MnO SO4 ʧ.ʧ.ʧ. 

ɹʦʪʣʠʭʩʢʦʝ 50,6 9,91 18,34 3,08 2,68 0,37 0,66 6,6 0,86 0,06 0,46 5,24 

ɸʨʘʢʘʥʩʢʦʝ 52,1 11,92 15,78 3,02 4,1 1 0,56 5,75 0,32 0,02 0,44 5,45 

ɿʫʙʫʪʣʠʥʩʢʦʝ 50,12 14,78 14,42 3,04 2,83 0,79 0,54 5,3 0,58 0,01 0,46 5,7 

ʄʘʜʞʘʣʠʩʢʦʝ 49,06 4,72 19,16 2,28 5,63 3,88 0,23 7,81 0,08 0,01 0,42 5,9 

ʈʫʙʘʩʯʘʡʩʢʦʝ 50,2 14,06 13,78 1,42 3,6 2,23 0,47 7,1 0,32 0,02 0,32 6,1 

ʂʘʩʫʤʢʝʥʪʩʢʦʝ 49,45 6,57 20,76 2 3,77 2,75 0,43 6,4 0,14 0,05 0,53 5,5 

 



ʉʫʣʝʡʤʘʥʦʚ ɺ.ʂ., ʄʘʤʘʝʚ ɸ.ʉ. 
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ʀʟ ʧʨʠʚʝʜʝʥʥʦʡ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʛʣʘʫʢʦʥʠʪʳ ɼʘʛʝʩʪʘʥʘ ʦʪʣʠʯʘʶʪʩʷ ʜʦʚʦʣʴʥʦ ʚʳʩʦ-

ʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ K2O, ʢʦʪʦʨʳʡ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 5,3-7,81 % ʠ ʥʝ ʪʦʣʴʢʦ ʥʝ ʫʩʪʫʧʘʶʪ, ʥʦ 

ʠ ʧʨʝʚʦʩʭʦʜʷʪ ʧʦ ʩʦʜʝʨʞʘʥʠʶ K2O ʪʘʢʠʝ ʠʟʚʝʩʪʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʢʘʢ ʃʦʧʘʪʠʥʩʢʦʝ ʚ ʄʦʩ-

ʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ (K2O ï 6 -7%), ʂʨʶʢʦʚʩʢʦʝ ʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ (K2O ï 5,83 -7,8%) [15]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ɼʘʛʝʩʪʘʥ ʨʘʩʧʦʣʘʛʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʛʣʘʫ-

ʢʦʥʠʪʦʚʦʛʦ ʩʳʨʴʷ. ʅʘʣʠʯʠʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚʠ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʛʣʘʫ-

ʢʦʥʠʪʘ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭʪʨʝʙʫʶʪ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʠʟʫʯʝʥʠʷ ʵʪʦʛʦ ʧʦʣʝʟʥʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ. ʎʝ-

ʣʝʩʦʦʙʨʘʟʥʦ, ʥʘʨʷʜʫ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʧʦ ʚʳʷʩʥʝʥʠʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʣʘʫʢʦʥʠʪʦʚʳʭ ʧʦʨʦʜ, ʚʳʧʦʣʥʝʥʠʝ ʣʘʙʦʨʘʪʦʨʥʦ-ʦʧʳʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʤʝʩʪʥʳʭ ʛʣʘʫʢʦʥʠʪʦʚ ʥʘ ʦʙʦʛʘʪʠʤʦʩʪʴ ʠ ʧʦʣʫʯʝʥʠʝ ʛʣʘʫʢʦʥʠʪʦʚʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ ʜʣʷ ʚʳʷʩʥʝ-

ʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ. 

ʇʦ ʨʘʟʣʠʯʥʳʤ ʧʨʠʯʠʥʘʤ, ʨʘʟʚʠʪʠʶ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʛʣʘʫʢʦʥʠʪʦʚʦʛʦ ʩʳʨʴʷ ʚ 

ɼʘʛʝʩʪʘʥʝ ʥʝ ʙʳʣʦ ʫʜʝʣʝʥʦ ʜʦʩʪʘʪʦʯʥʦʛʦ ʚʥʠʤʘʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʠʟ ʛʣʘʫʢʦʥʠʪʦʚ ʧʨʦʜʫʢʪʳ 

ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʧʦʵʪʦʤʫ 

ʦʩʚʦʝʥʠʝ ʨʝʩʫʨʩʦʚ ʛʣʘʫʢʦʥʠʪʦʚʦʛʦ ʩʳʨʴʷ ʚ ɼʘʛʝʩʪʘʥʝ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʠ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠ ʦʧʨʘʚʜʘʥʥʳʤ. 

ʉʪʘʪʴʷ ʧʦʜʛʦʪʦʚʣʝʥʘ ʚ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʀɻ ɼʌʀʎ ʈɸʅ ʧʦ 

ʪʝʤʘʤ ʅʀʈ ʈʝʛ. ʥʦʤʝʨ ʅʀʆʂʊʈ ɸɸɸɸ-ɸ19-119122690018-8 ʠ ɸɸɸɸ-ɸ17-117021310199-9. 
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ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ɼʌʀʎ ʈɸʅ 
 

ɺ ʫʩʣʦʚʠʷʭ ʚʩʝ ʚʦʟʨʘʩʪʘʶʱʝʡ ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʚʦʧʨʦʩʳ ʦʩʚʦʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʦʮʝʥʢʘ ʠʟʤʝʥʝʥʠʷ 

ʩʦʩʪʦʷʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʨʠʨʦʜʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʭʨʘʥʳ ʨʝʟʝʨʚʥʳʭ ʠ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʠʩʪʦʯʥʠʢʦʚ ʇɺ, ʘ ʪʘʢʞʝ ʠʭ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʦʙʨʝʪʘʶʪ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ.ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝ-

ʥ  rʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʜʟʝʤʥʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʛʦʨʥʦʡ ʯʘʩʪʠ ʈʝʩʧʫʙʣʠʢʠ 

ɼʘʛʝʩʪʘʥ, ʷʚʣʷʶʱʠʭʩʷ ʠʩʪʦʯʥʠʢʦʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʠʥʬʦʨ-

ʤʘʮʠʠ ʧʦʩʣʫʞʠʣʠ: ʜʘʥʥʳʝ ʧʦ ʚʝʜʝʥʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʣʦʢʘʣʴʥʦʛʦ (ʦʙʲʝʢʪʥʦʛʦ) ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʥʝʜʨ 

ʚ 2014 ʛ. ʧʨʦʚʦʜʠʤʦʛʦ ɻʋʇ ʈʎ çɼʘʛʝʩʪʘʥʛʝʦʤʦʥʠʪʦʨʠʥʛè; ʤʘʪʝʨʠʘʣʳ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʧʦ ʦʮʝʥʢʝ ʟʘʧʘ-

ʩʦʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʦʣʫʯʝʥʥʳʝ ʚ çɼʘʛʝʩʪʘʥʩʢʦʤ ʬʠʣʠʘʣʝ ʌɹʋ çʊʌɻʀ ʧʦ ʖʌʆè; ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ ʆʪʜʝ-

ʣʘ ʧʦ ʣʠʮʝʥʟʠʨʦʚʘʥʠʶ ɼʝʧʘʨʪʘʤʝʥʪʘ ʧʦ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʶ ʉʂʌʆ ʧʦ ʈʝʩʧʫʙʣʠʢʝ ɼʘʛʝʩʪʘʥ (çɼʘʛʝʩʪʘʥʥʝʜʨʘè). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɹʦʣʴʰʝʢʘʚʢʘʟʩʢʘʷ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʘʷ ʩʢʣʘʜʯʘʪʘʷ ʦʙʣʘʩʪʴ, ɻʦʨʥʳʡ ɼʘʛʝʩʪʘʥ, ʧʦʚʝʨʭʥʦʩʪ-
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Under the conditions of an ever-increasing technogenic load, the issues of development and use, assessment of 

changes in the state of groundwater under the influence of natural and technogenic factors, protection of reserve and exist-

ing sources of water supply, as well as their rational use, acquire special significance. The paper presents the results of a 

study of the ecological state of underground and surface waters in the mountainous part of the Republic of Dagestan, 

which are the source of water supply for the population of this territory. The main sources of information were: data on the 

conduct of state and local (object) monitoring of the state of the subsoil in 2014 carried out by the State Unitary Enterprise 

RC"Dagestangeomonitoring"; materials of geological exploration work on the assessment of groundwater reserves ob-

tained in the "Dagestan branch of the FBU" TFGI for the Southern Federal District "; statistical information of the Licens-

ing Division of the Department for Subsoil Use of the North Caucasus Federal District in the Republic of Dagestan ("Da-

gestannedra"). 

Keywords: Bolshekavkazskaya hydrogeological fold area, Mountainous Dagestan, surface and ground waters, mon-

itoring of surface and ground waters, maximum permissible concentration (MPC). 

 

ɺʚʝʜʝʥʠʝ 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʛʨʘʥʠʮʳ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ ʚ ʧʨʝʜʝʣʘʭ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʬʝʜʝ-

ʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʦʛʨʘʥʠʯʝʥʳ ɻʦʨʥʦʡ ʯʘʩʪʴʶ ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ ʦʪ ʛʨʘʥʠʮʳ ʩ ɻʨʫʟʠʝʡ ʠ 

ɸʟʝʨʙʘʡʜʞʘʥʦʤ ʜʦ ʣʠʥʠʠ ʛ. ɹʫʡʥʘʢʩʢ. ɺʦʩʪʦʯʥʘʷ ʛʨʘʥʠʮʘ ʩʦʚʧʘʜʘʝʪ ʩ ʛʨʘʥʠʮʝʡ ɹʦʣʴʰʝʢʘʚʢʘʟ-

ʩʢʦʡ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʣʘʥʮʝʚʦʡ ʦʙʣʘʩʪʠ (ɹɻʉʆ). 

ɻʦʨʥʘʷ ʯʘʩʪʴ ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ ʟʘʥʠʤʘʝʪ ʦʢʦʣʦ 40% ʦʪ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ. ɿʜʝʩʴ ʧʨʦʞʠ-

ʚʘʝʪ ʙʦʣʝʝ 25% ʥʘʩʝʣʝʥʠʷ - ʵʪʦ ʙʦʣʝʝ 700 ʪʳʩ. ʯʝʣ ʚ 28 ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʘʭ. ʆʩʥʦʚʥʦʝ 

ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʛʦʨʥʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠʩʧʦʢʦʥ ʚʝʢʦʚ ʙʘʟʠʨʦʚʘʣʦʩʴ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʨʦʜʥʠʢʦʚ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʢʦʨʝʥʥʳʤ ʦʪʣʦʞʝʥʠʷʤ ʤʝʣʦʚʦʛʦ ʠ ʶʨʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ɹʦʣʴʰʝʢʘʚʢʘʟ-

ʩʢʦʡ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ II  ʧʦʨʷʜʢʘ (ɹɻʉʆ) ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ (ʛʦʨʥʳʭ ʨʝʢ). 

ʋʯʠʪʳʚʘʷ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʚʩʝ ʚʦʟʨʘʩʪʘʶʱʫʶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʣʫʯʰʝʥʠʷ ʫʩʣʦʚʠʡ ʚʦʜʦ-

ʩʥʘʙʞʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʜʣʷ ʝʝ ʨʘʟʚʠʪʠʷ ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ ʩʦʚʨʝʤʝʥʥʦʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷ-

ʥʠʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ (ʇɺ) ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ. 

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʜʘʥʥʦʛʦ ʦʙʟʦʨʘ ʦʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʠʥʬʦʨʤʘʮʠʠ ʧʦʩʣʫʞʠʣʠ: ʜʘʥ-
ʥʳʝ ʧʦ ʚʝʜʝʥʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ (ɻʄʉʅ) ʠ ʣʦʢʘʣʴʥʦʛʦ (ʦʙʲʝʢʪʥʦʛʦ) ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ 
ʥʝʜʨ (ʃʄʉʅ) ʚ 2014 ʛ. ʧʨʦʚʦʜʠʤʦʛʦ ɻʋʇ ʈʎ çɼʘʛʝʩʪʘʥʛʝʦʤʦʥʠʪʦʨʠʥʛè [1, 2]; ʤʘʪʝʨʠʘʣʳ ʛʝʦ-
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ʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʧʦ ʦʮʝʥʢʝ ʟʘʧʘʩʦʚ ʇɺ, ʧʦʣʫʯʝʥʥʳʝ ʚ çɼʘʛʝʩʪʘʥʩʢʦʤ ʬʠʣʠʘʣʝ ʌɹʋ 
çʊʌɻʀ ʧʦ ʖʌʆè; ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ ʆʪʜʝʣʘ ʧʦ ʣʠʮʝʥʟʠʨʦʚʘʥʠʶ ɼʝʧʘʨʪʘʤʝʥʪʘ ʧʦ 
ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʶ ʉʂʌʆ ʧʦ ʈʝʩʧʫʙʣʠʢʝ ɼʘʛʝʩʪʘʥ (çɼʘʛʝʩʪʘʥʥʝʜʨʘè)  [3, 4]. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʘʯʝʩʪʚʘ ʧʦʜʟʝʤʥʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ 

ɺ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʤ ʧʣʘʥʝ ɻʦʨʥʳʡ ɼʘʛʝʩʪʘʥ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ɹʦʣʴʰʝʢʘʚʢʘʟʩʢʦʡ ʛʠʜʨʦ-
ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʩʢʣʘʜʯʘʪʘʷ ʦʙʣʘʩʪʴ (ɹɻʉʆ), ʧʨʠʫʨʦʯʝʥʥʦʡ ʢ ʛʦʨʥʦʩʢʣʘʜʯʘʪʳʤ ʩʦʦʨʫʞʝʥʠʷʤ 
ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ.ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʵʪʦʛʦ ʙʘʩʩʝʡʥʘ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ 
ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʟʦʥʝ ʠʭ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ɺʩʣʝʜʩʪʚʠʝ ʘʢʪʠʚʥʦʛʦ ʜʨʝʥʘʞʘ 
ʠ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʝʡ ʧʨʦʤʳʪʦʩʪʠ ʧʦʨʦʜ, ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʩʣʘʙʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ, ʧʨʝʠʤʫ-
ʱʝʩʪʚʝʥʥʦ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦʛʦ ʢʘʣʴʮʠʝʚʦʛʦ ʩʦʩʪʘʚʘ. 

ʅʘʠʙʦʣʴʰʝʡ ʚʦʜʦʦʙʠʣʴʥʦʩʪʴʶ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʨʝʱʠʥʳ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, 
ʢʘʨʩʪʦʚʳʝ ʧʦʣʦʩʪʠ, ʘ ʪʘʢʞʝ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʙʘʩʩʝʡʥʳ ʧʝʨʝʫʛʣʫʙʣʝʥʥʳʭ ʨʝʯʥʳʭ ʜʦʣʠʥ.  

ɼʣʷ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʳʭ ʠ ʣʝʯʝʙʥʳʭ ʮʝʣʝʡ ʚ ʙʘʩʩʝʡʥʝ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦʜʦʥʦʩ-
ʥʳʝ ʢʦʤʧʣʝʢʩʳ ʠ ʛʦʨʠʟʦʥʪʳ ʤʝʣʦʚʳʭ, ʨʁʩʢʠʭ ʠ ʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ. 
ʈʘʟʚʝʜʘʥʦ 18 ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʫʯʘʩʪʢʦʚ ʥʘ ʧʠʪʴʝʚʳʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʠ 2 ʤʝ-
ʩʪʦʨʦʞʜʝʥʠʷ ʥʘ ʣʝʯʝʙʥʦ-ʤʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ (ʪʘʙʣ. 1.). 

ɺ ʧʨʝʜʝʣʘʭ ɹʦʣʴʰʝʢʘʚʢʘʟʩʢʦʡ ɻʉʆ ʧʨʠʨʦʜʥʦʝ ʥʝʢʦʥʜʠʮʠʦʥʥʦʝ ʢʘʯʝʩʪʚʦ ʧʦʜʟʝʤʥʳʭ ʚʦʜ 
ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʚʳʨʘʞʝʥʦ, ʚ ʦʩʥʦʚʥʦʤ, ʧʦʚʳʰʝʥ-
ʥʦʡ ʦʙʱʝʡ ʞʝʩʪʢʦʩʪʴʶ ʚ ʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʦʤ ʘʣʣʶʚʠʘʣʴʥʦʤ ʠ ʤʝʣʦʚʦʤ ɺʂ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʣʠʪʦ-
ʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʚʦʜʦʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ, ʘ ʪʘʢʞʝ ʦʪʤʝʯʝʥ ʥʝʜʦʩʪʘʪʦʢ ʬʪʦʨʘ. 

ʇʦʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʦʤʫ ʘʣʣʶʚʠʘʣʴʥʦʤʫ ɺʂ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʉʘʤʫʨ ʚ 2014 ʛʦʜʫ ʦʪʤʝʯʝʥʦ 
ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʝʡ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʥʘ 0,24-0,70 ʤ, ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤʠ ʦʥʠ ʪʘʢ 
ʞʝ ʥʠʞʝ ʥʘ 0,54 ʤ - 0,82 ʤ. ʈʘʩʭʦʜ ʨ.ʉʘʤʫʨ ʚ 2014 ʛʦʜʫ ʙʳʣ ʥʠʞʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 2013 ʛ. ʥʘ 12,56 
ʤ3/ʩ, ʯʪʦ ʠ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʇɺ ʚ ʙʘʩʩʝʡʥʝ ʨ.ʉʘʤʫʨ. 

ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʇɺ ʩʦʩʪʘʚʠʣʘʦʪ 1,67 ʤ ʜʦ 8,17 ʤ, ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʦʪ 2,07 ʤ ʜʦ 
7,05 ʤ [1]. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ c ʫʯʝʪʦʤ ʚʟʘʠʤʦʩʚʷʟʠ ʧʦʚʝʨʭʥʦʩʪ-
ʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ [5-8] ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʦʧʨʦʙʦʚʘʥʠʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʘʣ-
ʣʶʚʠʘʣʴʥʳʤ ʦʪʣʦʞʝʥʠʷʤ ʨʝʯʥʳʭ ʜʦʣʠʥ, ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʛʦʨʥʳʭ ʨʝʢ.  

ʆʧʨʦʙʦʚʘʥʠʝ ʧʦʜʟʝʤʥʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ ʠʭ ʢʘʯʝʩʪʚʘ, 
ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʠʭ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʪʨʝ-
ʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʘʯʝʩʪʚʘ ʧʦʜʟʝʤʥʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ 
ʚʳʧʦʣʥʝʥʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ ʧʨʦʙ ʚʦʜʳ, ʦʪʦʙʨʘʥʥʳʭ 
ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʝʚʳʭ ʨʘʙʦʪ. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʦʪʙʦʨ ʧʨʦʙ ʚʳʧʦʣʥʝʥ ʦʜʥʦʨʘʟʦʚʦ, ʧʨʠ ʦʧʠʩʘʥʠʠ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʠʩʧʦʣʴ-
ʟʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʦʚ ʧʨʦʙ, ʦʪʦʙʨʘʥʥʳʭ ʧʨʠ ʨʘʥʝʝ ʧʨʦʚʦʜʠʤʳʭ ʨʘʙʦʪʘʭ ï ʙʫʨʝʥʠʠ ʵʢʩ-
ʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʢʚʘʞʠʥ, ʧʦʠʩʢʦʚʦ-ʦʮʝʥʦʯʥʳʭ ʨʘʙʦʪʘʭ ʠ ʜʨ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʣʘʙʦʨʘʪʦʨʥʳʭ ʘʥʘʣʠʟʦʚ ʧʨʦʙ ʚʦʜʳ, ʦʪʦʙʨʘʥʥʳʭ 
ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʤ ʨʘʙʦʪʘʤ 
(ʙʫʨʝʥʠʝ ʩʢʚʘʞʠʥ, ʧʦʠʩʢʦʚʦ-ʦʮʝʥʦʯʥʳʝ ʧʦ ʫʯʘʩʪʢʘʤ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʨʘʟʦʚʳʝ ʦʙʩʣʝʜʦʚʘʥʠʷ 
ʚʦʜʦʟʘʙʦʨʦʚ). 

ʆʧʠʩʘʥʠʝ ʢʘʯʝʩʪʚʘ ʧʦʜʟʝʤʥʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʧʨʠʚʝʜʝʥʦ ʧʦ ʙʘʩʩʝʡʥʘʤ ʨʝʢ ʉʘʤʫʨʘ, 
ʉʫʣʘʢʘ ʠ ʨʝʢ, ʚʧʘʜʘʶʱʠʭ ʚ ʂʘʩʧʠʡʩʢʦʝ ʤʦʨʝ [9-11].  

ʇʦʜʟʝʤʥʳʝ ʚʦʜʳ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʠʫʨʦʯʝʥʳ ʢ ʛʨʘʚʠʡʥʦ - ʠ ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʳʤ 
ʦʩʘʜʢʘʤ ʩʨʝʜʥʝ-ʚʝʨʭʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ ʧʦʡʤʳ ʠ ʥʘʜʧʦʡʤʝʥʥʳʭ ʪʝʨʨʘʩ, ʩʣʘʛʘʶ-
ʱʠʭ ʧʝʨʝʫʛʣʫʙʣʝʥʠʷ ʨʝʯʥʳʭ ʜʦʣʠʥ. 

ʇʦʜʟʝʤʥʳʝ ʚʦʜʳ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʦʜʨʫʩʣʦʚʦ- ʠʥʬʠʣʴʪʨʘ-
ʮʠʦʥʥʳʡ ʧʦʪʦʢ, ʦʙʣʘʩʪʴʶ ʧʠʪʘʥʠʷ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʙʘʩʩʝʡʥʳ ʨʝʢ ʠ ʠʭ ʧʨʠʪʦʢʠ, ʦʪʥʦʩʷʪʩʷ ʢ 
ʢʘʪʝʛʦʨʠʠ ʥʝʟʘʱʠʱʝʥʥʳʭ, ʚʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʥʘʜʝʞʥʦʛʦ ʧʝʨʝʢʨʳʚʘʶʱʝʛʦ ʚʦʜʦʫʧʦʨʘ, ʥʘʣʠʯʠʷ 
ʪʝʩʥʦʡ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʩʚʷʟʠ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʚʦʜʘʤʠ ʠ ʧʠʪʘʥʠʷ ʛʦʨʠʟʦʥʪʦʚ ʚ ʛʨʘʥʠʮʘʭ ʠʭ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. 



ɻʘʟʘʣʠʝʚ ʀ.ʄ., ʉʘʤʝʜʦʚ ʐ.ɻ. 
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ʊʘʙʣʠʮʘ 1. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʥʦʚʥʳʭ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʠ ʢʦʤʧʣʝʢʩʦʚ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ  

ʫʩʣʦʚʠʷʭ ʚ ʧʨʝʜʝʣʘʭ ɹʦʣʴʰʝʢʘʚʢʘʟʩʢʦʡ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ (ɹɻʉʆ) 

ʀʥʜʝʢʩ ʠ ʥʘʠʤʝ-

ʥʦʚʘʥʠʝ  

ɻʠʜʨʦʛʝʦʣʦʛʠʯʝ-

ʩʢʦʡ ʩʪʨʫʢʪʫʨʳ/ 

ʠʥʜʝʢʩ ʠ ʥʘʠʤʝʥʦ-

ʚʘʥʠʝ ɺɻ (ɺʂ) 

ʎʝʣʝʚʦʝ 

ʥʘʟʥʘʯʝʥʠʝ 

ʧʦʜʟʝʤʥʳʭ 

ʚʦʜ 

ʄʦʱʥʦʩʪʴ 

ʚʦʜʦʥʦʩʥʦ-

ʛʦ ʛʦʨʠʟʦʥ-

ʪʘ (ɺʂ),  

ʦʪ - ʜʦ, ʤ 

ɸʙʩ. ʦʪʤ. 

ʫʨʦʚʥʷ 

ʧʦʜʟʝʤ-

ʥʳʭ ʚʦʜ,  

ʦʪ - ʜʦ, ʤ 

ʅʘʧʦʨ 

ʫʨʦʚʥʷ 

ʧʦʜʟʝʤ-

ʥʳʭ ʚʦʜ 

ʥʘʜ ʢʨʦʚ-

ʣʝʡ,  

ʦʪ - ʜʦ, ʤ 

ʄʠʥʝʨʘ-

ʣʠ-ʟʘʮʠʷ 

ʦʪ-ʜʦ, 

ʛ/ʜʤ3 

ʊʠʧ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʧʦʜʟʝʤ-

ʥʳʭ ʚʦʜ 

ʂʦʤʧʦʥʝʥʪʳ 

ʧʨʠʨʦʜʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝ-

ʥʠʷ, ʩʦʜʝʨʞʘ-

ʥʠʝ ʢʦʪʦʨʳʭ 

ʧʨʝʚʳʰʘʝʪ 

ʇɼʂ (ʉʘʥʇʠʅ 

2.1.4 1074-01,  

ɻʅ 2.15 2280-

07) 

ʇʨʠʤʝʯʘʥʠʝ 

ʋʪʚʝʨʞʜʝʥʥʳʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ  

ʠ ʫʯʘʩʪʢʠ ʇʇɺ 

ʩ ʟʘʧʘʩʘʤʠ ʧʦ  

ʩʦʩʪʦʷʥʠʶ ʥʘ 

01.01.2014ʛ., 

ʪʳʩ.ʤ3/ʩʫʪ 

1 2 3 4 5 6 7 8 9 

ɹʦʣʴʰʝʢʘʚʢʘʟʩʢʘʷ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʘʷ ʩʢʣʘʜʯʘʪʘʷ ʦʙʣʘʩʪʴ (ɹɻʉʆ) II  ʧʦʨʷʜʢʘ 

ɸʣʣʶʚʠʘʣʴʥʳʡ  

ʩʨʝʜʥʝ-ʚʝʨʭʥʝ-  

ʥʝʦʧʣʝʡʩʪʦʮʝʥʦ-

ʚʳʡ ɺʂ (ʘQII -III ) 

ʧʠʪʴʝʚʳʝ 5-35 

+722+1394 

ʙʝʟʥʘʧʦʨʥʳʡ 

1-17 

(ʅʩʪ) 

0,5-1,0 

ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳ

ʡ, ʩʫʣʴʬʘʪʥʳʡ, 

ʢʘʣʴʮʠʝʚʳʡ 

ʦʙʱʘʷ 

ʞʝʩʪʢʦʩʪʴ, 

ʤʠʥʝʨʘʣʠʟʘʮʠʷ 

ɹʦʪʣʠʭʩʢʦʝ-

10,8 

(3 ʫʯʘʩʪʢʘ) 

ʊʣʷʨʘʪʠʥʩʢʠʡ  

ʫʯ-ʢ-0,55 

ɸʭʪʳʥʩʢʦʝ-

3,95 

(3 ʫʯʘʩʪʢʘ) 

ʈʫʪʫʣʴʩʢʠʡ  

ʫʯ-ʢ-0,70 

ʋʩʫʭʯʘʡʩʢʠʡ  

ʫʯ-ʢ-1,851 

ɸʛʚʘʣʠʥʩʢʠʡ  

ʫʯ-ʢ-1,29 

ʂʫʨʘʭʩʢʠʡ  

ʫʯ-ʢ-0,942 

ɺʘʯʠʥʩʢʠʡ  

ʫʯ-ʢ-0,0245 

ɺʝʨʭʥʝʤʝʣʦʚʦʡ 

 ʚʦʜʦʥʦʩʥʳʡ 

ʢʦʤʧʣʝʢʩ  

(ʂ2)  

ʧʠʪʴʝʚʳʝ 

ʪʝʭʥʠʯʝʩ- 

ʢʠʝ 

50-300 
+431 

+1450 

131 

-300 

0,5 

-1,0 

ʉʫʣʴʬʘʪʥʳʡ, 

ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳ

ʡ, ʢʘʣʴʮʠʝʚʳʡ 

ʤʘʛʥʠʝʚʳʡ 

ʦʙʱʘʷ 

ʞʝʩʪʢʦʩʪʴ, 

ʤʠʥʝʨʘʣʠʟʘʮʠʷ 

ɸʕʋ çɻʀʉ 

çʉʫʚʣʫ-ʂʦʣè-

0,0082 

ʅʠʞʥʝʤʝʣʦʚʦʡ  

ʙʘʨʨʝʤʩʢʠʡ ɺɻ 

(ʂ1ʚr1) 

ʧʠʪʴʝʚʳʝ 30-40 
+710 

+1690 

110 

-525 

0,2 

-0,7  

ʩʫʣʴʬʘʪʥʳʡ, 

ʢʘʣʴʮʠʝʚʳʡ, 

ʤʘʛʥʠʝʚʳʡ 

- 

ʃʝʚʘʰʠʥʩʢʦʝ-

0,063 

ʉʝʨʛʦʢʘʣʠʥ-

ʩʢʦʝ-14,8 

ɻʝʨʛʝʙʝʣʴʩʢʠʡ 

 ʫʯ-ʢ-3,04 

ʉʨʝʜʥʝʶʨʩʢʠʡ, 

ʘʘʣʝʥʩʢʠʡ ɺɻ 

( J2ʘ2) 

ʧʠʪʴʝʚʳʝ 40-200 
+445 

+1980 

5 

-200 

0,9 

-1,0 

 

ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳ

ʡ, ʥʘʪʨʠʝʚʳʡ, 

ʢʘʣʴʮʠʝʚʳʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʷ 

ʂʫʙʘʯʠʥʩʢʦʝ-

0,063 

ʊʧʠʛʩʢʠʡ  

ʫʯ-ʢ-0,0914 

ʤʠʥʝʨʘʣʴʥ

ʳʝ 
46-870 

+690 

+1100 

290 

-870 

4,5 

-5,0 

ʙʦʨʥʘʷ, ʪʠʧ çʈʳ-

ʯʘʣ-ʉʫè, ʧʠʪʴʝ-

ʚʘʷ ʣʝʯʝʙʥʦ-

ʩʪʦʣʦʚʘʷ 

- 

ɸʭʪʳʥʩʢʦʝ-

0,337 

ʈʳʯʘʣ-ʉʫ 

ʨʦʜʥʠʢʦʚʦʝ-

0,146 

 

ɹʘʩʩʝʡʥ ʨʝʢʠ ʉʘʤʫʨ 

ʇʦʜʟʝʤʥʳʝ ʚʦʜʳ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʜʦʣʠʥʳ ʨ. ʉʘʤʫʨ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʥʘ ʫʯʘʩʪ-

ʢʝ ʦʪ ʩ. ɼʞʠʥʳʭ (ʚʝʨʭʦʚʴʝ) ʜʦ ʩ. ɻʘʨʘʭ (ʩʨʝʜʥʠʡ) ʫʯʘʩʪʦʢ ʪʝʯʝʥʠʷ ʨʝʢʠ. ɺ ʧʨʝʜʝʣʘʭ ʜʦʣʠʥʳ ʦʪ-

ʤʝʯʝʥʦ ʠʟʤʝʥʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʦʪ ʫʣʴʪʨʘʧʨʝʩʥʳʭ ʚ ʚʝʨʭʦʚʴʝ ʜʦ ʧʨʝʩ-

ʥʳʭ ʚ ʮʝʥʪʨʘʣʴʥʦʡ (ʩʨʝʜʥʝʡ) ʯʘʩʪʠ ʫʯʘʩʪʢʘ. 

ʇʦʜʟʝʤʥʳʝ ʚʦʜʳ ʚ ʚʝʨʭʦʚʴʷʭ ʨ.ʉʘʤʫʨ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʤ ʢʘʣʴʮʠʝʚʳʤ 

ʩʦʩʪʘʚʦʤ; ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʘʢʞʝ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʳʝ ʤʘʛʥʠʝʚʳʝ, ʧʨʝʩʥʳʝ ï ʚʝʣʠʯʠʥʘ 

ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,1-0,4 ʛ/ʜʤ3; ʢʦʣʝʙʘʥʠʷ ʩʚʷʟʘʥʳ ʩ ʩʝʟʦʥʘʤʠ ʛʦʜʘ; ʫʚʝʣʠ-
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ʯʝʥʠʝ ʧʨʠʫʨʦʯʝʥʦ ʢ ʤʝʞʝʥʥʦʤʫ (ʦʢʪʷʙʨʴ-ʤʘʨʪ ʤʝʩʷʮʳ) ʧʝʨʠʦʜʫ; ʩʥʠʞʝʥʠʝ ʜʦ 0,1-0,2 ʛ/ʜʤ3 ï ʢ 

ʤʘ-ʁʩʝʥʪʷʙʨʶ (ʧʘʚʦʜʢʦʚʳʡ ʧʝʨʠʦʜ) ʤʝʩʷʮʘʤ, ʤʷʛʢʠʝ ʠ ʩʨʝʜʥʝʡ ʤʷʛʢʦʩʪʠ ʩ ʚʝʣʠʯʠʥʦʡ ʦʙʱʝʡ 

ʞʝʩʪʢʦʩʪʠ ʦʪ 1,5-4,0 ʜʦ 7,0 ʤʛ-ʵʢʚ/ʜʤ3, ʩʣʘʙʦʱʝʣʦʯʥʦʡ ʨʝʘʢʮʠʠ (ʨʅ ï 8,5). 

ʇʨʦʚʝʜʝʥʥʦʝ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʝ ʦʧʨʦʙʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚʦʜʦʟʘʙʦʨʥʳʭ ʩʢʚʘʞʠʥ ʧʦʢʘ-

ʟʳʚʘʝʪ ʩʪʘʙʠʣʴʥʦʩʪʴ ʤʘʢʨʦʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʘʣʣʶʚʠʘʣʴʥʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ 

ʛʦʨʠʟʦʥʪʘ ʚ ʤʥʦʛʦʣʝʪʥʝʤ ʨʘʟʨʝʟʝ 2005-2009-2014 ʛʛ. (ʪʘʙʣ. 2); ʩʦʜʝʨʞʘʥʠʝ ʛʠʜʨʦʢʘʨʙʦʥʘʪʦʚ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 348 ʤʛ/ʜʤ3, ʭʣʦʨʠʜʦʚ 7-21 ʤʛ/ʜʤ3; ʩʫʣʴʬʘʪʦʚ ʜʦ 144 ʤʛ/ʜʤ3 (ʚ ʝʜʠʥʩʪʚʝʥʥʦʡ ʧʨʦʙʝ 

240 ʤʛ/ʜʤ3). ɺ ʢʘʪʠʦʥʥʦʤ ʩʦʩʪʘʚʝ ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʩʪʘʙʠʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ: ʩʦʜʝʨʞʘʥʠʝ 

ʠʦʥʦʚ ʥʘʪʨʠʷ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 5-23 ʤʛ/ʜʤ3, ʤʘʛʥʠʷ - ʦʪ 6 ʜʦ 42 ʤʛ/ʜʤ3. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʚʝʱʝʩʪʚʘ ʘʟʦʪʥʦʡ ʛʨʫʧʧʳ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʙʝʟʥʘʧʦʨʥʳʭ ʚʦʜʘʭ ʘʣʣʶʚʠ-

ʘʣʴʥʦʛʦ ɺɻ ʥʝ ʧʨʝʚʳʰʘʝʪ ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʳʭ ʚʝʣʠʯʠʥ, ʥʦ ʬʠʢʩʠʨʫʝʪʩʷ ʧʦʩʪʦʷʥʥʦ: ʥʠʪʨʠ-

ʪ rï 0-0,78 ʤʛ/ʜʤ3; ʥʠʪʨʘʪʳ ï 0,1-7,8 ʤʛ/ʜʤ3, ʘʤʤʦʥʠʡ ï 0-1,3 ʤʛ/ʜʤ3. 

ʉʦʜʝʨʞʘʥʠʝ ʤʠʢʨʦʢʦʤʧʦʥʝʥʪʦʚ ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ʘʣʣʶʚʠʘʣʴʥʦʛʦ ɺɻ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝ-

ʜʝʣʘʭ ʜʦʧʫʩʪʠʤʳʭ ʥʦʨʤ ʉʘʥʇʠʅ; ʚ ʝʜʠʥʠʯʥʦʡ ʧʨʦʙʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʧʨʝʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘ-

ʮʠʠ ʞʝʣʝʟʘ ʚ 4,7 ʨʘʟʘ (1,4 ʤʛ/ʜʤ3) (ʪʘʙʣ.3). 

ʉʘʥʠʪʘʨʥʦ-ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʜʦʣʠʥʳ ʨ.ʉʘʤʫʨ ʧʦʢʘʟʘʣʠ ʩʦʦʪ-

ʚʝʪʩʪʚʠʝ ʢʘʯʝʩʪʚʘ ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʘʤ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʚ ʤʥʦʛʦʣʝʪʥʝʤ ʧʣʘʥʝ (2007-

2009ʛʛ.); ʢʦʥʮʝʥʪʨʘʮʠʠ ʷʜʦʭʠʤʠʢʘʪʦʚ ï ʥʝ ʧʨʝʚʳʰʘʶʪ ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʳʭ 

ʥʦʨʤ.ʇʦʜʟʝʤʥʳʝ ʚʦʜʳʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʜʦʣʠʥʳ ʨ. ʉʘʤʫʨ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ (ɸʭʪʳ-

ɻʘʨʘʭ) ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʩʫʣʴʬʘʪʥʦ-ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʝ, ʤʘʛʥʠʝʚʦ-ʢʘʣʴʮʠʝʚʳʝ, ʚʝʣʠʯʠʥʘ 

ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ ʥʝʩʢʦʣʴʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 0,4-0,8 ʛ/ʜʤ3 ʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʩʝʟʦʥʘ ʛʦʜʘ; ʥʘ ʦʪʨʝʟʢʝ 

ʄʠʩʢʠʥʜʞʠ-ɻʘʨʘʭ ʚʝʣʠʯʠʥʘ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ ʜʦʩʪʠʛʘʝʪ 1,2-1,3 ʤʛ/ʜʤ3; ʚʦʜʳ ʧʨʠʦʙʨʝʪʘʶʪ ʞʝʩʪ-

ʢʦʩʪʴ ʠ ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʧʧʝ ʩʨʝʜʥʝʡ ʞʝʩʪʢʦʩʪʠ (4-7,5 ʤʛ/ʜʤ3) ʠ ʞʝʩʪʢʠʤ (8,4-13,5 ʤʛ/ʜʤ3) ʩʦ 

ʩʣʘʙʦʱʝʣʦʯʥʦʡ ʠ ʱʝʣʦʯʥʦʡ ʨʝʘʢʮʠʝʡ (ʨʅ ï 7,7-9,0). ʄʘʢʨʦʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜ ʩʪʘʙʠʣʝʥ ʚ ʤʥʦʛʦʣʝʪʥʝʤ ʨʘʟʨʝʟʝ (2005-2014ʛʛ.): ʩʦʜʝʨʞʘʥʠʝ ʛʠʜʨʦʢʘʨʙʦʥʘʪ - ʠʦʥʦʚ ï 120-

320 ʤʛ/ʜʤ3; ʭʣʦʨʠʜʦʚ ï ʦʪ 3,5 ʤʛ/ʜʤ3 ʜʦ 14-28 ʤʛ/ʜʤ3; ʩʫʣʴʬʘʪʦʚ ï ʦʪ 70 ʜʦ 180 ʤʛ/ʜʤ3; ʩ ʫʚʝʣʠ-

ʯʝʥʠʝʤ ʤʠʥʝʨʘʣʠʟʘʮʠʠ (ʩʚʳʰʝ 1 ʤʛ/ʜʤ3) ʩʦʜʝʨʞʘʥʠʝ ʩʫʣʴʬʘʪʦʚ ʜʦʩʪʠʛʘʝʪ 550-650 ʤʛ/ʜʤ3, ʭʣʦ-

ʨʠʜʦʚ ʜʦ 84 ʤʛ/ʜʤ3. 

ʂʘʪʠʦʥʥʳʡ ʩʦʩʪʘʚ ʇɺ ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʙʝʟʥʘʧʦʨʥʳʭ, ʥʦ ʪʘʢʞʝ ʩʪʘʙʠʣʝʥ ï ʩʦʜʝʨ-

ʞʘʥʠʝ ʠʦʥʦʚ ʥʘʪʨʠʷ ʩʦʩʪʘʚʣʷʝʪ, ʚ ʦʩʥʦʚʥʦʤ, 30-80 ʤʛ/ʜʤ3, ʢʘʣʴʮʠʷ 30-80 ʤʛ/ʜʤ3, ʤʘʛʥʠʷ ï 18-60 

ʤʛ/ʜʤ3, ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʥʘʪʨʠʷ ʜʦ 220-300 ʤʛ/ʜʤ3 ʠ ʢʘʣʴʮʠʷ ʜʦ 120 ʤʛ/ʜʤ3. ɺ ʧʦʜʟʝʤ-

ʥʳʭ ʚʦʜʘʭ ʪʘʢʞʝ ʬʠʢʩʠʨʫʶʪʩʷ ʘʟʦʪʥʳʝ ʩʦʝʜʠʥʝʥʠʷ (ʥʠʪʨʠʪʳ, ʥʠʪʨʘʪʳ, ʘʤʤʦʥʠʡ), ʩʦʜʝʨʞʘʥʠʷ 

ʢʦʪʦʨʳʭ ʥʝ ʧʨʝʚʳʰʘʶʪ ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ. ʄʠʢʨʦʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩʪʘʙʠʣʝʥ; ʠʟ ʛʦʩʪʠʨʫʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʝʚʳʰʝʥʠʝ ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʳʭ ʢʦʥ-

ʮʝʥʪʨʘʮʠʡ ʚʳʷʚʣʝʥʦ ʧʦ ʞʝʣʝʟʫ ï 5-7 ʇɼʂ (ʪʘʙʣ. 2, 3). ɺ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʧʦʜ-

ʟʝʤʥʳʝ ʚʦʜʳ ï ʟʜʦʨʦʚʳʝ, ʧʦ ʢʘʯʝʩʪʚʫ ʦʪʚʝʯʘʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ [10, 11]. 

ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ ʜʦʣʠʥʳ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʧʦ ʨ. ʉʘʤʫʨ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʘʯʝʩʪʚʘ 

ʧʨʠʚʝʜʝʥʘ ʜʣʷ ʧʘʚʦʜʢʦʚʦʛʦ ʩʝʟʦʥʘ (ʤʘʡ-ʘʚʛʫʩʪ ʤʝʩʷʮʳ) ʟʘ 2008-2012 ʛʛ. 

ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʳʝ ʤʘʛʥʠʝʚʦ-

ʢʘʣʴʮʠʝʚʳʝ ʧʨʝʩʥʳʝ, ʩ ʚʝʣʠʯʠʥʦʡ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ 0,1-0,2 ʛ/ʜʤ3, ʚʝʣʠʯʠʥʦʡ ʦʙʱʝʡ ʞʝʩʪʢʦʩʪʠ 3,5 

ʤʛ-ʵʢʚ/ʜʤ3 (ʤʷʛʢʠʝ). ɺ ʚʦʜʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʘʟʦʪʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʥʦ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʝ ʧʨʝʚʳ-

ʰʘʝʪ ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʳʭ ʚʝʣʠʯʠʥ (ʥʠʪʨʘʪʳ ï 7,8 ʤʛ/ʜʤ3); ʠʟ ʛʦʩʪʠʨʫʝʤʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ 

(ʪʘʙʣ.3) ʧʨʝʚʳʰʝʥʠʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʧʦ ʞʝʣʝʟʫ ï 3,0 ʤʛ/ʜʤ3 (10 ʇɼʂ) ʚ ʝʜʠʥʠʯʥʦʡ ʧʨʦʙʝ; ʩʦ-

ʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʚʦʜʝ 

- ʥʝ ʚʳʷʚʣʝʥʦ ʠʣʠ ʥʘʭʦʜʠʪʩʷ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʚ ʨʘʟʳ ʥʠʞʝ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ. 

ɼʦʣʠʥʘ ʨ. ɸʭʪʳʯʘʡ ï ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʧʨʠʫʨʦʯʝʥʳ ʢ ʘʣʣʶʚʠʘʣʴʥʳʤ ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʳʤ 

ʦʪʣʦʞʝʥʠʷʤ ʩ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ ʩʨʝʜʥʝ-ʚʝʨʭʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ; 

ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ ʙʝʟʥʘʧʦʨʥʳʡ, ʥʝʟʘʱʠʱʝʥʥʳʡ; ʠʥʪʝʨʚʘʣ ʦʧʨʦʙʦʚʘʥʠʷ ï 2-10 ʤ (ʩ. ʍʥʦʚ), 

2-20 ʤ (ʩ. ɸʭʪʳ).  



ɻʘʟʘʣʠʝʚ ʀ.ʄ., ʉʘʤʝʜʦʚ ʐ.ɻ. 

ʂɸʏɽʉʊɺɽʅʅʓɽ ʇʆʂɸɿɸʊɽʃʀ ʇʆɼɿɽʄʅʓʍ ɺʆɼ ɻʆʈʅʆɻʆ ɼɸɻɽʉʊɸʅɸ 
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ʊʘʙʣʠʮʘ 3.  

ʉʦʜʝʨʞʘʥʠʝ ʤʠʢʨʦʢʦʤʧʦʥʝʥʪʦʚ ʚ ʧʦʜʟʝʤʥʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʘʭ ʙʘʩʩʝʡʥʘ ʨ. ʉʘʤʫʨ 

 ̄

ʧ/ʧ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʭʠʤʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ 

ɽʜ. ʠʟʤ 

ʅʦʨʤʳ ʧʦ 

ʉʘʥʇʠʥ 

21.4.1074-01 

ʈ. ʉʘʤʫʨ ʈ.ɸʭʪʳʯʘʡ ʈ.ʋʩʫʭʯʘʡ 

ʧʦʜʟʝʤ. ʧʦʚʝʨʭ. ʧʦʜʟʝʤ. ʧʦʚʝʨʭ. ʧʦʜʟʝʤ. 

1 2 3 4 5 6 7 8 9 

1 ʉʪʨʦʥʮʠʡ (Sr) ʤʛ/ʜʤ3 7,0 < 0,2 0,54 1,25 0,41 1,03 

2 ʉʝʨʝʙʨʦ (Ag) ʤʛ/ʜʤ3 0,05 < 0,01 < 0,01 < 0,01 < 0,01 < 0,01 

3 ʂʘʜʤʠʡ (Cd) ʤʛ/ʜʤ3 0,001 < 0,001 < 0,001 < 0,001 < 0,001 < 0,001 

4 ʂʦʙʘʣʴʪ (Co) ʤʛ/ʜʤ3 0,1 < 0,01 < 0,01 < 0,01 < 0,01 < 0,01 

5 ʅʠʢʝʣʴ (Ni) ʤʛ/ʜʤ3 0,1 < 0,01 < 0,01 < 0,01 < 0,01 < 0,01 

6 ʍʨʦʤ (Cr) ʤʛ/ʜʤ3 0,005 < 0,01 < 0,01 < 0,01 < 0,01 < 0,01 

7 ʄʝʜʴ (Cu) ʤʛ/ʜʤ3 1,0 < 0,01 < 0,01 < 0,01 < 0,01 < 0,01 

8 ʎʠʥʢ (Zn) ʤʛ/ʜʤ3 5,0 < 0,01 < 0,01 < 0,31 < 0,01 < 0,01 

9 ʉʚʠʥʝʮ (Pb) ʤʛ/ʜʤ3 0,03 < 0,01 < 0,01 < 0,01 < 0,01 < 0,01 

10 ʄʘʨʛʘʥʝʮ (Mn) ʤʛ/ʜʤ3 0,1 (0,5) < 0,01 < 0,01 < 0,23 < 0,03 < 0,01 

11 ɹʦʨ (B) ʤʛ/ʜʤ3 0,5 0,01 0,04 0,02 0,03 0,03 

12 ʄʳʰʴʷʢ (As) ʤʛ/ʜʤ3 0,05 < 0,01 < 0,01 < 0,01 < 0,01 < 0,01 

13 ʈʪʫʪʴ (Hg) ʤʛ/ʜʤ3 0,0005 < 0,0005 < 0,0005 < 0,0005 < 0,0005 < 0,0005 

14 ʉʝʣʝʥ (Se) ʤʛ/ʜʤ3 0,01 < 0,001 < 0,001 < 0,001 < 0,001 < 0,001 

15 ʁʦʜ (J) ʤʛ/ʜʤ3 0,125 < 0,05 < 0,5 < 0,5 < 0,5 < 0,5 

16 ɹʨʦʤ (Br) ʤʛ/ʜʤ3 0,2 < 0,2 < 0,2 < 0,2 < 0,2 < 0,2 

17 ʌʪʦʨ (F) ʤʛ/ʜʤ3 1,5 0,2 <0,2 <0,2 0,2 0,2 

18 ʄʦʣʠʙʜʝʥ (Mo) ʤʛ/ʜʤ3 0,25 < 0,01 < 0,01 < 0,01 < 0,01 < 0,01 

19 ɹʝʨʠʣʣʠʡ (Be) ʤʛ/ʜʤ3 0,0002 < 0,0002 < 0,0002 < 0,0002 < 0,0002 < 0,0002 

20 ʂʨʝʤʥʠʡ (Si) ʤʛ/ʜʤ3 10,0 3,7 2,8 2,9 3,0 1,9 

21 ɹʘʨʠʡ (Ba) ʤʛ/ʜʤ3 0,7 < 0,5 - 0,02 0,5 <0,5 

22 Ŭ-ʘʢʪʠʚʥʦʩʪʴ  ʙʢ/ʢʛ 0,2 - 0.034 - 0,034 0,013 

23 ɓ-ʘʢʪʠʚʥʦʩʪʴ  ʙʢ/ʢʛ 1,0 - 0.07 - 0,092 0,036 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʘʯʝʩʪʚʘ ʧʦʜʟʝʤʥʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʧʨʠʚʝʜʝʥʘ ʥʘ ʧʘʚʦʜʢʦʚʳʡ ʧʝ-

ʨʠʦʜ (ʤʘʡ-ʩʝʥʪʷʙʨʴ ʤʝʩʷʮʳ); ʧʨʦʙʳ ʦʪʦʙʨʘʥʳ ʚ 2004, 2008, 2012 ʛʛ. 

ʇʦʜʟʝʤʥʳʝ ʚʦʜʳ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʩʫʣʴʬʘʪʥʦ-ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʝ ʢʘʣʴʮʠʝʚʳʝ 

ʧʨʝʩʥʳʝ ʩ ʚʝʣʠʯʠʥʦʡ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ 0,3-0,6 ʛ/ʜʤ3, ʦʙʱʝʡ ʞʝʩʪʢʦʩʪʴʶ 3,5-7,0 ʤʛ-ʵʢʚ/ʜʤ3. 

ʄʘʢʨʦʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩʪʘʙʠʣʝʥ: ʧʨʝʦʙʣʘʜʘʶʪ ʛʠʜʨʦʢʘʨʙʦʥʘʪʳ ï 85-

293 ʤʛ/ʜʤ3 ʠ ʩʫʣʴʬʘʪʳ ï 96-192 ʤʛ/ʜʤ3; ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʠʜʦʚ ʥʝ ʧʨʝʚʳʰʘʝʪ 21 ʤʛ/ʜʤ3. ɺ ʢʘʪʠ-

ʦʥʥʦʤ ʩʦʩʪʘʚʝ ʩʦʜʝʨʞʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʩʪʘʚʠʣʦ: ʥʘʪʨʠʡïʠʦʥʘ 75-80 ʤʛ/ʜʤ3, ʢʘʣʴʮʠʡ - ʠʦʥʘ 

12-60 ʤʛ/ʜʤ3, ʤʘʛʥʠʡ - ʠʦʥʘ 18-64 ʤʛ/ʜʤ3. ʄʠʢʨʦʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʦʪʚʝʯʘʝʪ 

ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ; ʛʦʩʪʠʨʫʝʤʳʝ ʵʣʝʤʝʥʪʳ ʥʝ ʧʨʝʚʳʰʘʶʪ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫ-

ʩʪʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ, ʚ ʦʜʠʥʦʯʥʦʡ ʧʨʦʙʝ ʩʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ ʧʨʝʚʳʩʠʣʦ ʇɼʂ ʚ 8 ʨʘʟ. 

ʉʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʷʜʦʭʠʤʠʢʘʪʦʚ, ʘʟʦʪʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ, ʨʘʜʠʦʥʫʢʣʠʜʳ ʦʧʨʝʜʝʣʝʥʳ ʚ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ. 

ʂʘʯʝʩʪʚʦ ʚʦʜʳ ʨ.ɸʭʪʳʯʘʡ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʙ ʥʠʞʥʝʛʦ ʪʝʯʝʥʠʷ ʨʝʢʠ (ʧʝʨʝʜ 

ʚʧʘʜʝʥʠʝʤ ʚ ʨ.ʉʘʤʫʨ); ʧʨʦʙʳ ʦʪʦʙʨʘʥʳ ʚ ʧʘʚʦʜʢʦʚʳʡ ʧʝʨʠʦʜ ʩ ʨʘʟʥʠʮʝʡ 5 ʣʝʪ (2007-2012 ʛʛ.). 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʨʝʯʥʦʡ ʚʦʜʳ ʩʪʘʙʠʣʝʥ ï ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʘʷ-ʢʘʣʴʮʠʝʚʘʷ, 

ʧʨʝʩʥʘʷ ʩ ʚʝʣʠʯʠʥʦʡ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ 0,2-0,3 ʛ/ʜʤ3, ʩʨʝʜʥʝʡ ʞʝʩʪʢʦʩʪʠ (3,0-8,4 ʤʛ-ʵʢʚ/ʜʤ3), ʩʣʘʙʦ 

ʱʝʣʦʯʥʦʡ ʨʝʘʢʮʠʠ (ʨʅ 7,7-8,4). ɸʥʠʦʥʥʳʡ ʩʦʩʪʘʚ ʨʝʯʥʦʡ ʚʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥ ï ʛʠʜʨʦʢʘʨʙʦʥʘʪʳ 

ï ʥʝ ʧʨʝʚʳʰʘʶʪ 85 ʤʛ/ʜʤ3, ʩʫʣʴʬʘʪʳ 72-120 ʤʛ/ʜʤ3, ʭʣʦʨʠʜʳ ï ʥʝ ʚʳʰʝ 7 ʤʛ/ʜʤ3; ʩʦʜʝʨʞʘʥʠʝ 



ɻʘʟʘʣʠʝʚ ʀ.ʄ., ʉʘʤʝʜʦʚ ʐ.ɻ. 
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ʥʘʪʨʠʡ ï ʠʦʥʘ ʩʦʩʪʘʚʣʷʝʪ ï 2-50 ʤʛ/ʜʤ3, ʢʘʣʴʮʠʷ ï 12-40 ʤʛ/ʜʤ3, ʤʘʛʥʠʷ ï 12-23 ʤʛ/ʜʤ3. ʀʟ ʛʦʩ-

ʪʠʨʫʝʤʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʨʝʯʥʦʡ ʚʦʜʝ ʚʳʷʚʣʝʥʦ ʧʨʝʚʳʰʝʥʠʝ 2 ʇɼʂ ʧʦ ʙʨʦʤʫ (0,4 ʤʛ/ʜʤ3) ʠ 

ʞʝʣʝʟʫ 3 ʇɼʂ (1,0 ʤʛ/ʜʤ3); ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʟʦʪʥʳʭ ʩʦʝʜʠʥʝʥʠʡ (ʥʠʪʨʠʪʳ, ʥʠʪʨʘʪʳ, ʘʤʤʦʥʠʡ) 

ʥʘʤʥʦʛʦ ʥʠʞʝ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ, ʥʦ ʧʨʠʩʫʪʩʪʚʫʶʪ. ʆʩʪʘʣʴʥʳʝ ʛʦʩʪʠʨʫʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʢʘʯʝʩʪʚʦ ʚʦʜʳ (ʷʜʦʭʠʤʠʢʘʪʳ, ʥʝʬʪʝʧʨʦʜʫʢʪʳ, ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʠ ʪ.ʜ.) ʚ ʚʦʜʝ 

ʥʝ ʦʙʥʘʨʫʞʝʥʳ ʠʣʠ ʥʘʭʦʜʷʪʩʷ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʥʠʞʝ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ [10,11]. 

ɼʦʣʠʥʘ ʨʝʢʠ ʄʘʟʘʯʘʡ ï ʢʘʯʝʩʪʚʦ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʚʦʜʦʟʘʙʦʨʥʦʡ ʩʢʚʘʞʠʥʝ 

 ̄35 ɻʄ/05 ʩ ʨʘʟʥʠʮʝʡ ʚ 8 ʣʝʪ (ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ, 2004ʛ. ʠ ʦʧʨʦʙʦʚʘʥʠʝ 2012ʛ.); ʧʨʦʙʳ ʦʪʦ-

ʙʨʘʥʳ ʚ ʤʝʞʝʥʥʳʡ (ʘʧʨʝʣʴ ʤʝʩʷʮ) ʠ ʧʘʚʦʜʢʦʚʳʡ ʧʝʨʠʦʜ (ʘʚʛʫʩʪ); ʠʥʪʝʨʚʘʣ ʦʧʨʦʙʦʚʘʥʠʷ ï 4-20 ʤ. 

ʇʘʚʦʜʢʦʚʳʡ ʩʝʟʦʥ (2012 ʛ.) ï ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʚʦʜʘ ʩʫʣʴʬʘʪʥʦ-ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʘʷ 

ʢʘʣʴʮʠʝʚʘʷ ʧʨʝʩʥʘʷ ʩ ʚʝʣʠʯʠʥʦʡ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ 0,7 ʤʛ/ʜʤ3, ʞʝʩʪʢʘʷ (ʚʝʣʠʯʠʥʘ ʦʙʱʝʡ ʞʝʩʪʢʦ-

ʩʪʠ 12 ʤʛ-ʵʢʚ/ʜʤ3); ʥʝʡʪʨʘʣʴʥʦʡ ʨʝʘʢʮʠʠ (ʨʅ ï 7,5). ɺ ʤʘʢʨʦʢʦʤʧʦʥʝʥʪʥʦʤ ʩʦʩʪʘʚʝ ʧʨʝʦʙʣʘʜʘ-

ʶʪ ʩʫʣʴʬʘʪʳ - 384 ʤʛ/ʜʤ3 ʠ ʛʠʜʨʦʢʘʨʙʦʥʘʪʳ - 232 ʤʛ/ʜʤ3; ʠʟ ʢʘʪʠʦʥʦʚ ï ʤʘʛʥʠʡ-ʠʦʥ ï 180 

ʤʛ/ʜʤ3. 

ʄʝʞʝʥʥʳʡ ʧʝʨʠʦʜ (ʘʧʨʝʣʴ 2007ʛ.) ï ʚʦʜʘ ʠʤʝʝʪ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʳʡ ʢʘʣʴʮʠʝ-

ʚʳʡ ʩʦʩʪʘʚ, ʧʨʝʩʥʘʷ ʩ ʚʝʣʠʯʠʥʦʡ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ 0,7 ʛ/ʜʤ3, ʫʤʝʨʝʥʥʦ ʞʝʩʪʢʘʷ (ɾʦʙ ï 8,5 ʤʛ-

ʵʢʚ/ʜʤ3), ʩʣʘʙʦʱʝʣʦʯʥʦʡ ʨʝʘʢʮʠʠ (ʨʅ-8,2). 

ɺ ʤʘʢʨʦʢʦʤʧʦʥʝʥʪʥʦʤ ʩʦʩʪʘʚʝ ʜʣʷ ʤʝʞʝʥʠ ʭʘʨʘʢʪʝʨʥʦ ʧʦʚʳʰʝʥʠʝ ʢʘʪʠʦʥʥʳʭ ʩʦʩʪʘʚʣʷ-

ʶʱʠʭ: ʢʘʣʴʮʠʷ ʜʦ 110 ʤʛ/ʜʤ3, ʥʘʪʨʠʷ ʜʦ 55 ʤʛ/ʜʤ3; ʧʨʠ ʧʘʚʦʜʢʘʭ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʠʭ ʩʥʠʞʝʥʠʝ 

ʜʦ 7 ʤʛ/ʜʤ3, ʩʫʣʴʬʘʪʦʚ ʜʦ 312 ʤʛ/ʜʤ3. ʀʟ ʛʦʩʪʠʨʫʝʤʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʧʨʝʚʳʰʝʥʠʝ ʚ 2,3 ʇɼʂ 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʧʦ ʤʘʨʛʘʥʮʫ (0,23 ʤʛ/ʜʤ3); ʧʦ ʚʩʝʤ ʦʩʪʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʉʘʥʇʠʅ 2.1.4.1074-01 ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʚ ʮʝʣʷʭ ʭʦʟʷʡʩʪʚʝʥʥʦ-

ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ [11]. 

ɼʦʣʠʥʘ ʨ.ʋʩʫʭʯʘʡ ï ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʧʨʠʫʨʦʯʝʥʳ ʢ ʘʣʣʶʚʠʘʣʴʥʳʤ ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʳʤ 

ʦʪʣʦʞʝʥʠʷʤ ʩ ʛʣʠʥʠʩʪʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ, ʠʥʪʝʨʚʘʣ ʦʧʨʦʙʦʚʘʥʠʷ 5-31 ʤ ʧʦ ʚʦʜʦʟʘʙʦʨʥʦʡ ʩʢʚʘ-

ʞʠʥʝ 33ɻʄ/04 ʠ ʧʦʠʩʢʦʚʦʡ 106; ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ ʦʪʥʦʩʠʪʩʷ ʢ ʙʝʟʥʘʧʦʨʥʳʤ, ʥʝʟʘʱʠʱʝʥ-

ʥʳʤ. ʂʘʯʝʩʪʚʦ ʧʦʜʟʝʤʥʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʦʮʝʥʠʚʘʝʪʩʷ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʘʚʦʜʢʦʚʦʤʫ 

ʧʝʨʠʦʜʫ (ʠʶʥʴ-ʩʝʥʪʷʙʨʴ ʤʝʩʷʮʳ). 

ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʳʝ ʢʘʣʴʮʠʝʚʳʝ 

ʧʨʝʩʥʳʝ ʩ ʚʝʣʠʯʠʥʦʡ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ 0,2 (ʚ ʚʝʨʭʥʝʤ ʪʝʯʝʥʠʠ) ï 0,7 ʛ/ʜʤ3 (ʩʢʚ.106), ʩʨʝʜʥʝʡ 

ʞʝʩʪʢʦʩʪʠ (4,0-10,0 ʤʛ-ʵʢʚ/ʜʤ3), ʩʣʘʙʦʱʝʣʦʯʥʦʡ ʨʝʘʢʮʠʠ (ʨʅ- 7,4-8,5). 

ʀʟ ʤʘʢʨʦʢʦʤʧʦʥʝʥʪʦʚ ʧʨʝʦʙʣʘʜʘʶʪ ʩʫʣʴʬʘʪ - ʠʦʥʳ ï ʜʦ 288 ʤʛ/ʜʤ3, ʛʠʜʨʦʢʘʨʙʦʥʘʪʳ - 

183-280 ʤʛ/ʜʤ3; ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʠʜʦʚ ʥʝ ʧʨʝʚʳʰʘʝʪ 7-14 ʤʛ/ʜʤ3; ʚ ʢʘʪʠʦʥʥʦʤ ʩʦʩʪʘʚʝ ʧʨʝʦʙʣʘ-

ʜʘʝʪ ʢʘʣʴʮʠʡ ʜʦ 110 ʤʛ/ʜʤ3 ʠ ʤʘʛʥʠʡ - 18-60 ʤʛ/ʜʤ3. 

ɸʟʦʪʥʳʝ ʩʦʝʜʠʥʝʥʠʷ (ʥʠʪʨʘʪʳ, ʥʠʪʨʠʪʳ, ʘʤʤʦʥʠʡ) ʚ ʚʦʜʝ ʦʙʥʘʨʫʞʝʥʳ, ʥʦ ʠʭ ʢʦʥʮʝʥʪʨʘ-

ʮʠʷ ʥʘʤʥʦʛʦ ʥʠʞʝ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ. 

ʀʟ ʛʦʩʪʠʨʫʝʤʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʧʨʦʙʘʭ ʚʳʷʚʣʝʥʦ ʞʝʣʝʟʦ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʦʪʦʨʦʛʦ ʧʨʝ-

ʚʳʰʘʝʪ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʚ 6-8 ʨʘʟ (1,8-2,5 ʤʛ/ʜʤ3); ʧʦ ʦʩʪʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʦ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. 

ʂʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʧʦ ʧʨʦʙʘʤ, ʦʪʦʙʨʘʥʥʳʤ ʚ ʚʝʨʭʥʝʤ ʠ ʥʠʞ-

ʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢʠ ʠ ʨʦʜʥʠʢʫ; ʧʨʦʙʳ ʦʪʦʙʨʘʥʳ ʚ ʘʚʛʫʩʪʝ-ʩʝʥʪʷʙʨʝ. 

ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʳʝ ʢʘʣʴʮʠʝʚʳʝ 

ʧʨʝʩʥʳʝ ʩ ʚʝʣʠʯʠʥʦʡ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ 0,3-0,7 ʛ/ʜʤ3, ʩʨʝʜʥʝʡ ʞʝʩʪʢʦʩʪʠ (ɾʦʙ ï 4,5-6,0 ʤʛ-

ʢɻʚ/ʜʤ3) ʜʦ ʞʝʩʪʢʦʡ ï 12 ʤʛ-ʵʢʚ/ʜʤ3, ʩʣʘʙʦʱʝʣʦʯʥʦʡ ʨʝʘʢʮʠʠ (ʨʅ-8,0-8,2). ɺ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʚʦʜʘʭ ʪʘʢʞʝ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʩʣʝʜʳ ʘʟʦʪʥʳʭ ʩʦʝʜʠʥʝʥʠʡ; ʠʟ ʤʠʢʨʦʢʦʤʧʦʥʝʥʪʦʚ, ʛʦʩʪʠʨʫʝʤʳʭ 

ʉʘʥʇʠʅ, ʪʦʣʴʢʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʞʝʣʝʟʘ ʩʦʩʪʘʚʣʷʝʪ 3,1-3,7 ʤʛ/ʜʤ3 (ʙʦʣʝʝ 10 ʇɼʂ); ʧʦ ʦʩʪʘʣʴʥʳʤ 

ʧʦʢʘʟʘʪʝʣʷʤ, ʚ ʪʦʤ ʯʠʩʣʝ ï ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ, ʥʝʬʪʝʧʨʦʜʫʢʪʳ, ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʴ, ʷʜʦʭʠʤʠ-

ʢʘʪʳ ï ʚʦʜʘ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ.  
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ɼʦʣʠʥʘ ʨ.ʂʘʨʘ-ʉʘʤʫʨ ï ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʢʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ (ʨʦʜʥʠʢʠ); ʧʨʦʙʳ 

ʦʪʦʙʨʘʥʳ ʚ ʩʝʥʪʷʙʨʝ 2012 ʛ. ʇʦ ʜʦʣʠʥʝ (ʩ.ʀʭʨʝʢ - ʩ.ʃʫʯʝʢ) ʨʦʜʥʠʢʦʚʳʝ ʚʦʜʳ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ 

ʩʦʩʪʘʚʫ ʩʫʣʴʬʘʪʥʦ-ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʝ ʢʘʣʴʮʠʝʚʳʝ ʩ ʚʝʣʠʯʠʥʦʡ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ 0,1-0,2 ʛ/ʜʤ3, 

ʤʷʛʢʠʝ (1,5-2,5 ʤʛ-ʵʢʚ/ʜʤ3) ʩʣʘʙʦʱʝʣʦʯʥʦʡ ʨʝʘʢʮʠʠ (ʨʅ-7,4-8,1). ɺ ʤʠʢʨʦʢʦʤʧʦʥʝʥʪʥʦʤ ʩʦʩʪʘ-

ʚʝ ʧʨʝʦʙʣʘʜʘʶʪ ʛʠʜʨʦʢʘʨʙʦʥʘʪ - ʠʦʥʳ ʜʦ 146 ʤʛ/ʜʤ3, ʩʫʣʴʬʘʪʳ - 48 ʤʛ/ʜʤ3, ʭʣʦʨʠʜʳ ʥʝ ʧʨʝʚʳ-

ʰʘʶʪ 7 ʤʛ/ʜʤ3; ʠʟ ʢʘʪʠʦʥʦʚ ʧʨʝʦʙʣʘʜʘʝʪ ʢʘʣʴʮʠʡ ï ʠʦʥ ʦʪ 40 ʜʦ 20 ʤʛ/ʜʤ3 (ʫʤʝʥʴʰʝʥʠʝ ʧʨʦʠʩ-

ʭʦʜʠʪ ʢ ʫʩʪʴʶ). ʄʠʢʨʦʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʚʦʜʳ ʥʝ ʦʧʨʝʜʝʣʷʣʩʷ; ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʟʦʪʥʳʭ ʩʦ-

ʝʜʠʥʝʥʠʡ ʥʘ ʧʦʨʷʜʦʢ ʥʠʞʝ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ; ʞʝʣʝʟʦ ʚʳʷʚʣʝʥʦ ʙʣʠʞʝ ʢ ʫʩʪʴʶ ʚ ʢʦʣʠʯʝ-

ʩʪʚʝ 0,1 ʤʛ/ʜʤ3.  

ɼʦʣʠʥʘ ʨ.ʂʫʨʘʭʯʘʡ ï ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʧʨʠʫʨʦʯʝʥʳ ʢ ʘʣʣʶʚʠʘʣʴʥʳʤ ʚʘʣʫʥʥʦ-

ʛʘʣʝʯʥʠʢʦʚʳʤ ʦʪʣʦʞʝʥʠʷʤ ʩ ʧʝʩʯʘʥʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ; ʠʥʪʝʨʚʘʣ ʦʧʨʦʙʦʚʘʥʠʷ ï 2-29 ʤ. ɺʦʜʦ-

ʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ ʦʪʥʦʩʠʪʩʷ ʢ ʙʝʟʥʘʧʦʨʥʳʤ, ʥʝʟʘʱʠʱʝʥʥʳʤ.  

ʇʦʜʟʝʤʥʳʝ ʚʦʜʳ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʩʫʣʴʬʘʪʥʦ-ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʝ ʢʘʣʴʮʠʝʚʳʝ, 

ʤʘʛʥʠʝʚʳʝ, ʧʨʝʩʥʳʝ ʩ ʚʝʣʠʯʠʥʦʡ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ 0,3-0,6 ʛ/ʜʤ3, ʩʨʝʜʥʝʡ ʞʝʩʪʢʦʩʪʠ (4,5-8,5 ʤʛ-

ʵʢʚ/ʜʤ3), ʩʣʘʙʦʱʝʣʦʯʥʦʡ ʨʝʘʢʮʠʠ (ʨʅ-7,2-8,2). ɺ ʤʘʢʨʦʢʦʤʧʦʥʝʥʪʥʦʤ ʩʦʩʪʘʚʝ ʧʨʝʦʙʣʘʜʘʶʪ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʛʠʜʨʦʢʘʨʙʦʥʘʪʳ ï 220-329 ʤʛ/ʜʤ3 ʠ ʩʫʣʴʬʘʪʳ ʜʦ 218 ʤʛ/ʜʤ3; ʩʦʜʝʨʞʘʥʠʝ ʭʣʦ-

ʨʠʜʦʚ ʥʝ ʧʨʝʚʳʰʘʝʪ 14 ʤʛ/ʜʤ3; ʠʟ ʢʘʪʠʦʥʦʚ ʧʨʝʦʙʣʘʜʘʶʪ ʢʘʣʴʮʠʡ-ʠʦʥ (50-80 ʤʛ/ʜʤ3) ʠ ʤʘʛʥʠʡ 

(24-54 ʤʛ/ʜʤ3); ʠʟ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʧʨʝʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʳʷʚʣʝʥʦ ʧʦ ʞʝʣʝʟʫ - 0,9 ʤʛ/ʜʤ3 

(3ʇɼʂ); ʧʦ ʦʩʪʘʣʴʥʳʤ (ʘʟʦʪʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʪ.ʜ.) ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʦ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. 

ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʧʦ ʧʨʦʙʘʤ, ʦʪʦʙʨʘʥʥʳʤ ʠʟ ʨʦʜʥʠʢʦʚ (ʩ. ʂʘʙʠʨ). 

ʇʦ ʤʘʢʨʦʢʦʤʧʦʥʝʥʪʥʦʤʫ ʩʦʩʪʘʚʫ ʚʦʜʘ ʠʜʝʥʪʠʯʥʘ ʧʦʜʟʝʤʥʦʡ ï ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʘʷ ʢʘʣʴʮʠʝʚʘʷ, 

ʧʨʝʩʥʘʷ ʩ ʚʝʣʠʯʠʥʦʡ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ 0,6 ʛ/ʜʤ3, ʩʣʘʙʦʱʝʣʦʯʥʦʡ ʨʝʘʢʮʠʠ (ʨʅ-8,2), ʩʨʝʜʥʝʡ ʞʝʩʪ-

ʢʦʩʪʠ (ɾʦʙ -8,5 ʤʛ-ʵʢʚ/ʜʤ3).ʄʠʢʨʦʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʚʦʜʳ ʥʝ ʦʧʨʝʜʝʣʷʣʩʷ; 

ʩʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ ʩʦʩʪʘʚʣʷʝʪ 8,3 ʤʛ/ʜʤ3, ʯʪʦ ʧʨʝʚʳʰʘʝʪ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʚ 28 ʨʘʟ; ʬʠʢʩʠʨʫʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʠʪʨʘʪʦʚ ʠ ʘʤʤʦʥʠʷ (0,01 ʤʛ/ʜʤ3). ʇʦ 

ʚʳʧʦʣʥʝʥʥʳʤ ʘʥʘʣʠʟʘʤ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. 

ɼʦʣʠʥʘ ʨ.ʏʠʨʘʭʯʘʡ ï ʧʦ ʠʤʝʶʱʠʤʩʷ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʦʚ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʧʦ-

ʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ (ʨʝʯʥʦʡ ʠ ʨʦʜʥʠʢʦʚʦʡ). ʇʨʦʙʳ ʦʪʦʙʨʘʥʳ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʪʝʯʝʥʠʷ (ʩ. ʊʧʠʛ) ʠ 

ʥʠʞʝ ʩʩ. ʍʠʚ ʠ ɸʨʭʠʪ. 

ɺ ʚʝʨʭʥʝʤ ʪʝʯʝʥʠʠ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʚʦʜʘ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʘʷ ʢʘʣʴʮʠʝʚʘʷ, ʧʨʝʩʥʘʷ ʩ 

ʚʝʣʠʯʠʥʦʡ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ 0,2-0,3 ʛ/ʜʤ3, ʤʷʛʢʘʷ (ɾʦʙ 3,5-5,0 ʤʛ-ʵʢʚ/ʜʤ3), ʩʣʘʙʦʱʝʣʦʯʥʦʡ ʨʝʘʢ-

ʮʠʠ (ʨʅ-7,6-8,2). ɺʘʥʠʦʥʦʤ ʩʦʩʪʘʚʝ ʧʨʝʦʙʣʘʜʘʶʪ ʛʠʜʨʦʢʘʨʙʦʥʘʪʳ (139 ʤʛ-ʵʢʚ/ʜʤ3), ʩʫʣʴʬʘʪʳ 

ʜʦ 96 ʤʛ-ʵʢʚ/ʜʤ3, ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʠʜʦʚ ʥʝ ʧʨʝʚʳʰʘʝʪ 7 ʤʛ-ʵʢʚ/ʜʤ3, ʢʘʪʠʦʥʥʳʡ ʩʦʩʪʘʚ ʧʨʝʜ-

ʩʪʘʚʣʝʥ: ʢʘʣʴʮʠʡ - ʠʦʥʳ - 50 ʤʛ/ʜʤ3, ʥʘʪʨʠʡ - ʥʝ ʙʦʣʝʝ 9 ʤʛ/ʜʤ3. ɸʟʦʪʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʧʨʠʩʫʪ-

ʩʪʚʫʶʪ, ʥʦ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ: ʥʠʪʨʠʪʦʚ ï 0,12-0,27 ʤʛ/ʜʤ3, ʥʠʪʨʘʪʦʚ ï 0,14-0,31 

ʤʛ/ʜʤ3 (ʧʨʠ ʥʦʨʤʝ 45 ʤʛ/ʜʤ3). 

ʅʠʞʝ ʧʦ ʪʝʯʝʥʠʶ ʚʦʜʘ ʧʨʠʦʙʨʝʪʘʝʪ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʳʡ ʥʘʪʨʠʝʚʳʡ ʩʦʩʪʘʚ; ʥʦ 

ʦʩʪʘʝʪʩʷ ʧʨʝʩʥʦʡ ʩ ʚʝʣʠʯʠʥʦʡ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ 0,2-0,3 ʛ/ʜʤ3, ʤʷʛʢʦʡ (ɾʦʙ ï 1,5-3,5 ʤʛ-ʵʢʚ/ʜʤ3), 

ʩʦ ʩʣʘʙʦʱʝʣʦʯʥʦʡ ʨʝʘʢʮʠʝʡ (ʨʅ-7,4-7,9); ʩʣʝʜʳ ʘʟʦʪʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʚʦʜʝ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫ-

ʶʪ. ɺ ʝʜʠʥʠʯʥʦʡ ʧʨʦʙʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʞʝʣʝʟʘ ʧʨʝʚʳʰʘʝʪ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʫʶ ʚ 8 ʨʘʟ (2,5 

ʤʛ/ʜʤ3). ʄʠʢʨʦʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʚʦʜʳ ʧʦ ʜʦʣʠʥʝ ʨʝʢʠ ʥʝ ʦʧʨʝʜʝʣʷʣʩʷ. 

ɺ ʮʝʣʦʤ, ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʙʘʩʩʝʡʥʘ ʨ.ʉʘʤʫʨ ʧʦ ʢʘʯʝʩʪʚʫ, ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʚʳʧʦʣʥʝʥʥʦʛʦ ʦʙʲʝʤʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʧʦʣʥʝ ʦʪʚʝʯʘʶʪ ʪʨʝʙʦʚʘʥʠʷʤ 

ʉʘʥʇʠʅ 2.1.1074-01 çʇʠʪʴʝʚʘʷ ʚʦʜʘéè ʠ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʛʝʦʣʦʛʦ-

ʣʠʪʦʣʦʛʠʯʝʩʢʠʤʠ, ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ (ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʦʜʦ-

ʟʘʙʦʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ) ï ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʣʦʞʝʥʳ ʜʣʷ ʮʝʣʝʡ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʛʦ ʚʦʜʦ-

ʩʥʘʙʞʝʥʠʷ ʥʘʩʝʣʝʥʠ ̫ʛʦʨʥʦʡ ʯʘʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ. 



ɻʘʟʘʣʠʝʚ ʀ.ʄ., ʉʘʤʝʜʦʚ ʐ.ɻ. 
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ɹʘʩʩʝʡʥ ʨʝʢʠ ʉʫʣʘʢ. 

ɼʦʣʠʥʘ ʨ.ɸʥʜʠʡʩʢʦʝʂʦʡʩʫ. ʇʦʜʟʝʤʥʳʝ ʚʦʜʳ ʧʨʠʫʨʦʯʝʥʳ ʢ ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʳʤ ʦʪʣʦʞʝʥʠ-

ʷʤ ʩ ʧʝʩʯʘʥʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ ʩʨʝʜʥʝ-ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ; ʠʥʪʝʨʚʘʣ ʦʧʨʦʙʦʚʘʥʠʷ 

0,5-11ʤ; 2-22ʤ, ʦʪ ʩ. ɸʛʚʘʣʠ ʜʦ ʩ. ʂʚʘʥʭʠʜʘʪʣʴ ʦʧʨʦʙʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʦ ʚʦʜʦʟʘʙʦʨʥʳʤ ʩʢʚʘ-

ʞʠʥʘʤ ʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ (ɸʛʚʘʣʠ, ɻʠʛʘʪʣʠ-ʋʨʫʭ, ʂʚʘʥʭʠʜʘʪʣʴ).  

ʆʩʥʦʚʥʦʡ ʦʪʙʦʨ ʧʨʦʙ ʚʦʜʳ ʧʨʠʫʨʦʯʝʥ ʢ ʧʘʚʦʜʢʦʚʦʤʫ ʧʝʨʠʦʜʫ (ʠʶʣʴ-ʘʚʛʫʩʪ); ʚʚʦʜ ʚ ʵʢʩ-

ʧʣʫʘʪʘʮʠʶ ʩʢʚʘʞʠʥʳ ˉ12ɻʄ/02 - ʚ ʤʝʞʝʥʥʳʡ. ɺ ʤʝʞʝʥʴ ʚʦʜʘ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʛʠʜʨʦ-

ʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʘʷ ʤʘʛʥʠʝʚʘʷ, ʧʨʝʩʥʘʷ ʩ ʚʝʣʠʯʠʥʦʡ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ 0,6 ʛ/ʜʤ3, ʩʨʝʜʥʝʡ 

ʞʝʩʪʢʦʩʪʠ (7,5 ʤʛ-ʵʢʚ/ʜʤ3), ʥʝʡʪʨʘʣʴʥʦʡ ʨʝʘʢʮʠʠ (ʨʅ-7,8) (ʪʘʙʣ. 4). 

ɼʣʷ ʧʘʚʦʜʢʦʚʦʛʦ ʧʝʨʠʦʜʘ ʭʘʨʘʢʪʝʨʝʥ ʩʫʣʴʬʘʪʥʦ-ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʡ ʢʘʣʴʮʠʝʚʳʡ ʩʦʩʪʘʚ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʚʦʜʘ ʧʨʝʩʥʘʷ, ʚʝʣʠʯʠʥʘ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,3-0,5 ʛ/ʜʤ3, 

ʦʙʳʯʥʦ ʤʷʛʢʘʷ (ɾʦʙ ï 13,5-4,0 ʤʛ-ʵʢʚ/ʜʤ3), ʨʝʜʢʦ ï ʩʨʝʜʥʝʡ ʞʝʩʪʢʦʩʪʠ, ʥʝʡʪʨʘʣʴʥʦʡ ʨʝʘʢʮʠʠ. 

ɺ ʘʥʠʦʥʥʦʤ ʩʦʩʪʘʚʝ ʧʨʝʦʙʣʘʜʘʶʪ ʛʠʜʨʦʢʘʨʙʦʥʘʪʳ ï 122-280 ʤʛ/ʜʤ3 ʠ ʩʫʣʴʬʘʪʳ ʦʪ 50 ʜʦ 168 

ʤʛ/ʜʤ3; ʭʣʦʨʠʜʳ ʥʝ ʧʨʝʚʳʰʘʶʪ 36 ʤʛ/ʜʤ3; ʠʟ ʢʘʪʠʦʥʦʚ ʧʨʝʦʙʣʘʜʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʢʘʣʴʮʠʡ 

ʦʪ 40 ʜʦ 80 ʤʛ/ʜʤ3, ʥʘʪʨʠʡ-ʠʦʥ, ʤʘʛʥʠʡ-ʠʦʥ. ʀʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝ ʧʨʝʚʳʰʘʶʪ 36-44 ʤʛ/ʜʤ3, ʚ 

ʦʩʥʦʚʥʦʤ, 7-12 ʤʛ/ʜʤ3. ʇʦ ʜʘʥʥʦʡ ʜʦʣʠʥʝ ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ʘʟʦʪʥʳʝ ʩʦʝʜʠʥʝʥʠʷ (ʥʠʪʨʠʪʳ, 

ʥʠʪʨʘʪʳ, ʘʤʤʦʥʠʡ) ï ʥʝ ʚʳʷʚʣʝʥʳ ʠʣʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ (0,5-1,1 

ʤʛ/ʜʤ3). 

ʄʠʢʨʦʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ, ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʴ, ʥʘʣʠʯʠʝ ʷʜʦʭʠʤʠʢʘʪʦʚ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ 

ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ʦʪʚʝʯʘʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ.  

ʇʦ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʜʦʣʠʥʳ ʨ.ɸʥʜʠʡʩʢʦʝ ʂʦʡʩʫ 

ʦʪʚʝʯʘʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʩʘʥʠʪʘʨʥʳʭ ʥʦʨʤ, ʭʦʪʷ ʠ ʥʝ ʠʩʢʣʶʯʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ 

ʦʯʠʩʪʢʠ ʠ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʚʦʜʳ ʧʝʨʝʜ ʧʦʜʘʯʝʡ ʝʝ ʧʦʪʨʝʙʠʪʝʣʷʤ. 

ʂʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʦʮʝʥʝʥʦ ʧʦ ʧʨʦʙʘʤ ʚʦʜʳ ʠʟ ʨʝʢʠ ʠ ʨʦʜʥʠʢʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʦʪ ʩ. ɸʛʚʘʜʠ ʜʦ ʩ. ʏʠʨʢʦʪʘ (ʩʣʠʷʥʠʝ ʩ ʨ. ɸʚʘʨʩʢʦʝ 

ʂʦʡʩʫ). 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʚʦʜʳ ʩʪʘʙʠʣʝʥ, ʢʘʢ ʚ ʨʘʟʨʝʟʝ ʛʦʜʘ, ʪʘʢ ʠ ʚ ʤʥʦʛʦʣʝʪ-

ʥʝʤ ʧʣʘʥʝ (2004-2007-2013 ʛʛ.). ɺ ʨʘʡʦʥʝ ʩ. ɹʦʪʣʠʭ ʚʦʜʘ ʩʫʣʴʬʘʪʥʦ-ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦʛʦ ʢʘʣʴʮʠ-

ʝʚʦʛʦ ʩʦʩʪʘʚʘ; ʙʣʠʞʝ ʢ ʩʣʠʷʥʠʶ (ʩ. ʏʠʨʢʦʪʘ) ï ʧʨʠʦʙʨʝʪʘʝʪ ʩʫʣʴʬʘʪʥʳʡ ʢʘʣʴʮʠʝʚʳʡ ʩʦʩʪʘʚ; ʥʘ 

ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ ʧʨʝʩʥʳʝ ʩ ʚʝʣʠʯʠʥʦʡ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ 0,2-0,6 ʛ/ʜʤ3, ʩʨʝʜ-

ʥʝʡ ʞʝʩʪʢʦʩʪʠ (2,5-6,0 ʤʛ-ʵʢʚ/ʜʤ3), ʩʣʘʙʦʱʝʣʦʯʥʦʡ ʨʝʘʢʮʠʠ (ʨʅ-7,3-8,4). ɺ ʤʘʢʨʦʢʦʤʧʦʥʝʥʪ-

ʥʦʤ ʩʦʩʪʘʚʝ ʧʨʝʦʙʣʘʜʘʶʪ ʢʘʨʙʦʥʘʪ - ʠʦʥʳ - ʜʦ 293 ʤʛ/ʜʤ3, ʩʦʜʝʨʞʘʥʠʝ ʩʫʣʴʬʘʪʦʚ ʥʝ ʧʨʝʚʳʰʘ-

ʝʪ 120-144 ʤʛ/ʜʤ3; ʭʣʦʨʠʜʦʚ - 7-21 ʤʛ/ʜʤ3; ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʣʦʨʠʜʦʚ ʚʦʜʘ ʧʨʠ-

ʦʙʨʝʪʘʝʪ ʩʫʣʴʬʘʪʥʳʡ ʩʦʩʪʘʚ. 

ʄʠʢʨʦʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʩʘʥʠʪʘʨʥʳʭ ʥʦʨʤ; 

ʠʟ ʛʦʩʪʠʨʫʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʝʜʠʥʠʯʥʦʡ ʧʨʦʙʝ ʚʳʷʚʣʝʥʦ ʧʨʝʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʞʝʣʝʟʘ ʜʦ 

2,7 ʇɼʂ (0,8 ʤʛ/ʜʤ3); ʥʝʬʪʝʧʨʦʜʫʢʪʳ, ʷʜʦʭʠʤʠʢʘʪʳ ʥʝ ʚʳʷʚʣʝʥʳ; Ŭ ʠ ɓ ï ʘʢʪʠʚʥʦʩʪʠ ï ʥʠʞʝ 

ʥʦʨʤʳ; ʥʠʪʨʘʪʳ, ʥʠʪʨʠʪʳ, ʘʤʤʦʥʠʡ ï ʥʝ ʚʳʷʚʣʝʥʳ ʠʣʠ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ (NO3 

- 0,08-4,2 ʤʛ/ʜʤ3). 

ʇʨʠʪʦʢʠ ʨ. ɸʥʜʠʡʩʢʦʝʂʦʡʩʫ ï ʨ. ʊʦʙʦʪ (ʣʝʚʳʡ) ʠ ʨ. ɸʭʚʘʭ (ʧʨʘʚʳʡ). ɺʦʜʦʟʘʙʦʨʥʳʭ ʩʦ-

ʦʨʫʞʝʥʠʡ ʚ ʜʦʣʠʥʘʭ ʵʪʠʭ ʧʨʠʪʦʢʦʚ ʥʝʪ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʦʧʠʩʳʚʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ 

ʨʦʜʥʠʢʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. 

ʇʨʦʙʳ ʦʪʦʙʨʘʥʳ ʚ ʘʚʛʫʩʪʝ (ʢ ʢʦʥʮʫ ʧʘʚʦʜʢʦʚʦʛʦ ʧʝʨʠʦʜʘ). ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʨʦʜʥʠʢʦ-

ʚʳʝ ʚʦʜʳ ʜʘʥʥʳʭ ʫʯʘʩʪʢʦʚ ʦʪʥʦʩʷʪʩʷ ʢ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʤ, ʩʫʣʴʬʘʪʥʦ-ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʤ 

ʢʘʣʴʮʠʝʚʳʤ, ʧʨʝʩʥʳʝ ʩ ʚʝʣʠʯʠʥʦʡ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ, ʚ ʦʩʥʦʚʥʦʤ, 0,2-0,4 ʛ/ʜʤ3 (ʩ. ɻʦʣʦʪʣʴ ʜʦ 0,7 

ʛ/ʜʤ3), ʩʨʝʜʥʝʡ ʞʝʩʪʢʦʩʪʠ ï ʜʦ 9,5 ʤʛ-ʵʢʚ/ʜʤ3, ʩʣʘʙʦʱʝʣʦʯʥʦʡ ʨʝʘʢʮʠʠ (ʨʅï7,6).  
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ɺ ʤʘʢʨʦʢʦʤʧʦʥʝʥʪʥʦʤ ʩʦʩʪʘʚʝ ʧʨʝʦʙʣʘʜʘʶʪ ʛʠʜʨʦʢʘʨʙʦʥʘʪ - ʠʦʥ (134-366 ʤʛ/ʜʤ3) ʠ ʢʘʣʴ-

ʮʠʡ ï ʠʦʥ (30-100 ʤʛ/ʜʤ3); ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʫʣʴʬʘʪʦʚ ʫʚʝʣʠʯʠʚʘ-

ʝʪʩʷ ʜʦ 240 ʤʛ/ʜʤ3 ʠ ʭʣʦʨʠʜʦʚ ʜʦ 77 ʤʛ/ʜʤ3; ʚʦʜʘ ʩʪʘʥʦʚʠʪʩʷ ʞʝʩʪʢʦʡ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʢʘʣʴʮʠʷ 

ʩʚʳʰʝ 100 ʤʛ/ʜʤ3, ʤʘʛʥʠʷ ï ʩʚʳʰʝ 54 ʤʛ/ʜʤ3. ʀʟ ʛʦʩʪʠʨʫʝʤʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʧʨʝʚʳʰʝʥʠʡ ʚ 

ʚʦʜʝ ʥʝ ʚʳʷʚʣʝʥʦ, ʭʦʪʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʞʝʣʝʟʘ ʜʦʩʪʠʛʘʝʪ ʧʦʯʪʠ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʥʦʨʤʳ ï 

0,20-0,27 ʤʛ/ʜʤ3. ʉʦʝʜʠʥʝʥʠʷ ʘʟʦʪʘ (ʥʠʪʨʘʪʳ, ʥʠʪʨʠʪʳ, ʘʤʤʦʥʠʡ) ï ʚ ʚʦʜʝ ʥʝ ʚʳʷʚʣʝʥʳ, ʠʣʠ ʚ 

ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ; ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʫʶʪ ʚ ʚʦʜʝ ʥʝʬʪʝʧʨʦʜʫʢʪʳ ʠ ʷʜʦʭʠʤʠʢʘʪʳ; Ŭ ʠ ɓ-

ʘʢʪʠʚʥʦʩʪʴ ï ʥʝ ʧʨʝʚʳʰʘʶʪ ʜʦʧʫʩʪʠʤʳʭ ʥʦʨʤ (ʪʘʙʣ. 5).  

ɼʦʣʠʥʘ ʨ. ʍʟʘʥʦʨ (ʥʘʯʘʣʦ ʨ. ɸʚʘʨʩʢʦʝ ʂʦʡʩʫ) ï ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʦʧʨʝʜʝʣʝʥʦ ʧʦ ʨʦʜʥʠʢʫ ʩ. 

ɹʝʞʪʘ; ʦʧʨʦʙʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʘʚʛʫʩʪʝ ʤʝʩʷʮʝ. 

ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ ʧʦ ʩʦʩʪʘʚʫ ʦʪʥʦʩʷʪʩʷ ʢ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʤ ʢʘʣʴʮʠʝʚʳʤ.ʧʨʝʩʥʳʤ (ʄ-

0,1-0,2 ʛ/ʜʤ3), ʤʷʛʢʠʤ (ɾʦʙ ï 13,5-4,0 ʤʛ-ʵʢʚ/ʜʤ3), ʥʝʡʪʨʘʣʴʥʦʡ ʨʝʘʢʮʠʠ (ʨʅ ï 7,2-7,3). ɺ ʢʘʪʠ-

ʦʥʥʦʤ ʩʦʩʪʘʚʝ ʥʘʙʣʶʜʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ (30 ʤʛ/ʜʤ3) ʠ ʦʯʝʥʴ ʥʠʟʢʦʝ ï ʤʘʛʥʠʷ ï ʥʝ ʚʳʰʝ 

6 ʤʛ/ʜʤ3. ɺ ʘʥʠʦʥʥʦʤ ʩʦʩʪʘʚʝ ʜʦʤʠʥʠʨʫʶʱʠʤ ʷʚʣʷʝʪʩʷ ʛʠʜʨʦʢʘʨʙʦʥʘʪ ï ʠʦʥ - 98-159 ʤʛ/ʜʤ3; 

ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʠʜʦʚ ʥʝ ʧʨʝʚʳʰʘʝʪ 7 ʤʛ/ʜʤ3. ʀʟ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʘʟʦʪʥʦʡ ʛʨʫʧʧʳ ʚʳʷʚ-

ʣʝʥʳ ʥʠʪʨʘʪʳ ï 0,1-0,2 ʤʛ/ʜʤ3, ʯʪʦ ʥʘʤʥʦʛʦ ʥʠʞʝ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ.  

ʄʠʢʨʦʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʨʘʙʦʪ ʥʝ ʦʧʨʝʜʝʣʷʣʩʷ.  

ɼʦʣʠʥʘ ʨ. ɸʚʘʨʩʢʦʝ ʂʦʡʩʫ ï ʩ. ʍʝʙʜʘ ï ʩʣʠʷʥʠʝ ʩ ʨ. ʂʘʨʘʢʦʡʩʫ; ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʧʨʠʫʨʦ-

ʯʝʥʳ ʢ ʘʣʣʶʚʠʘʣʴʥʳʤ ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʳʤ ʦʪʣʦʞʝʥʠʷʤ ʩ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ; ʠʥ-

ʪʝʨʚʘʣ ʦʧʨʦʙʦʚʘʥʠʷ ʦʪ 1,4-9,0 ʤ (ʩ. ʍʝʙʜʘ-ɻʦʣʦʪʣʴ) ʜʦ 3,5-15,8 ʤ (ʩ. ʂʘʨʘʜʘʭ). ɻʠʜʨʦʭʠʤʠʯʝ-

ʩʢʦʝ ʦʧʨʦʙʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʧʘʚʦʜʢʦʚʳʡ ʩʝʟʦʥ (ʘʚʛʫʩʪ ʤʝʩʷʮ). 

ʇʦʜʟʝʤʥʳʝ ʚʦʜʳ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʜʦʣʠʥʳ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʝ 

ʢʘʣʴʮʠʝʚʳʝ, ʧʨʝʩʥʳʝ ʩ ʚʝʣʠʯʠʥʦʡ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ 0,1 ʛ/ʜʤ3. ʅʠʞʝ ʩʦʩʪʘʚ ʤʝʥʷʝʪʩʷ ʥʘ ʩʫʣʴʬʘʪ-

ʥʳʡ, ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʧʦʚʳʰʘʝʪʩʷ ʜʦ 0,4 ʛ/ʜʤ3, ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʤʷʛʢʘʷ (1,5-5,5 ʤʛ-ʵʢʚ/ʜʤ3), 

ʥʝʡʪʨʘʣʴʥʦʡ ʨʝʘʢʮʠʠ (ʨʅ ï 7,1-7,5). ɺ ʘʥʠʦʥʥʦʤ ʩʦʩʪʘʚʝ ʧʨʝʦʙʣʘʜʘʝʪ ʛʠʜʨʦʢʘʨʙʦʥʘʪ ï ʠʦʥ ʜʦ 

342 ʤʛ/ʜʤ3, ʩʫʣʴʬʘʪʦʚ ʥʝ ʙʦʣʝʝ 72 ʤʛ/ʜʤ3, ʭʣʦʨʠʜʦʚ ʦʪ 7 ʜʦ 21 ʤʛ/ʜʤ3, ʠʟ ʢʘʪʠʦʥʦʚ ʧʨʝʦʙʣʘʜʘʝʪ 

ʢʘʣʴʮʠʡ ï ʠʦʥ ï 20-70 ʤʛ/ʜʤ3, ʥʘʠʤʝʥʴʰʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʘʛʥʠʡ ï ʠʦʥʘ ï ʥʝ ʙʦʣʝʝ 24 ʤʛ/ʜʤ3. 

ʄʠʢʨʦʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʦ ʚʩʝʤ ʛʦʩʪʠʨʫʝʤʳʤ ʵʣʝʤʝʥʪʘʤ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦ-

ʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ; ʢʦʥʮʝʥʪʨʘʮʠʡ, ʧʨʝʚʳʰʘʶʱʠʭ ʇɼʂ ï ʥʝ ʚʳʷʚʣʝʥʦ. ɸʟʦʪʥʳʝ 

ʩʦʝʜʠʥʝʥʠʷ ʚ ʚʦʜʝ ʧʨʠʩʫʪʩʪʚʫʶʪ, ʥʦ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ: ʥʠʪʨʘʪʳ ï 0,21 ʤʛ/ʜʤ3; 

ʥʠʪʨʠʪʳ ï 0-0,9 ʤʛ/ʜʤ3; ʘʤʤʦʥʠʡ ï 0-0,05 ʤʛ/ʜʤ3. ɾʝʣʝʟʦ ʚ ʚʦʜʝ ʥʝ ʦʙʥʘʨʫʞʝʥʦ; ʧʦʢʘʟʘʪʝʣʠ ʨʘ-

ʜʠʘʢʪʠʚʥʦʩʪʠ ï ʚ ʥʦʨʤʝ. ɹʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʝ ʠ ʩʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʤʦʛʦ ʫʯʘʩʪ-

ʢʘ ʜʦʣʠʥʳ ï ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ. 

ʈʝʢʘ ɸʚʘʨʩʢʦʝ ʂʦʡʩʫ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ; ʢʘ-

ʯʝʩʪʚʦ ʚʦʜʳ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʧʦ ʧʨʦʙʘʤ ʠʟ ʨʝʢʠ (ʘʧʨʝʣʴ ʤʝʩʷʮ) ʠ ʨʦʜʥʠʢʦʚ (ʘʚʛʫʩʪ) ï ʧʝʨʝʜ 

ʩʣʠʷʥʠʝʤ ʩ ʨ. ʂʘʨʘʢʦʡʩʫ.  

ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʳʝ ʢʘʣʴʮʠʝʚʳʝ, 

ʧʨʝʩʥʳʝ ʩ ʚʝʣʠʯʠʥʦʡ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ 0,1-0,5 ʛ/ʜʤ3, ʚ ʦʩʥʦʚʥʦʤ, ʤʷʛʢʠʝ (ɾʦʙ ï 1,5-4,5 ʤʛ-

ʵʢʚ/ʜʤ3) ʩʣʘʙʦʱʝʣʦʯʥʦʡ ʨʝʘʢʮʠʠ (ʨʅ ï 7,4-7,8). ʄʘʢʨʦʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʚʦʜʳ ʚ ʚʝʨʭʥʝʡ ʠ 

ʥʠʞʥʝʡ ʯʘʩʪʠ ʪʝʯʝʥʠʷ ʠʤʝʝʪ ʥʝʢʦʪʦʨʳʝ ʦʪʣʠʯʠʷ: ʩʦʜʝʨʞʘʥʠʝ ʛʠʜʨʦʢʘʨʙʦʥʘʪ ï ʠʦʥʦʚ ʠʟʤʝʥʷʝʪ-

ʩ ̫ʚ ʧʨʝʜʝʣʘʭ 61-85 ʤʛ/ʜʤ3, ʩʫʣʴʬʘʪʳ ï 24-72 ʤʛ/ʜʤ3; ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ ʥʝ ʧʨʝʚʳʰʘʝʪ 20 

ʤʛ/ʜʤ3, ʤʘʛʥʠʷ ï ʥʝ ʙʦʣʝʝ 6 ʤʛ/ʜʤ3; ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʦʜʝʨʞʘʥʠʝ ʛʠʜʨʦʢʘʨʙʦʥʘʪʦʚ ʫʚʝʣʠʯʠʚʘʝʪ-

ʩ ̫ʜʦ 183-256 ʤʛ/ʜʤ3; ʩʫʣʴʬʘʪʦʚ ï 72-216 ʤʛ/ʜʤ3; ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 40-90 

ʤʛ/ʜʤ3, ʤʘʛʥʠʷ ï ʜʦ 30 ʤʛ/ʜʤ3. ʂ ʥʠʞʥʝʡ ʯʘʩʪʠ ʪʝʯʝʥʠʷ ʧʦʚʳʰʘʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʟʦʪʥʳʭ ʩʦ-

ʝʜʠʥʝʥʠʡ (ʥʠʪʨʘʪʳ ï ʜʦ 2,7-4,6 ʤʛ/ʜʤ3) (ʪʘʙʣ. 4), ʭʦʪʷ ʠ ʥʝ ʜʦʩʪʠʛʘʶʪ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʯʝʟʘʝʪ ʘʤʤʦʥʠʡ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʦʩʪʘʪʦʯʥʦ ʙʣʘʛʦʧʨʠʷʪ-

ʥʦʡ ʦʙʩʪʘʥʦʚʢʝ ʜʦʣʠʥʳ. ʄʠʢʨʦʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʥʝ ʦʧʨʝʜʝʣʷʣʩʷ.  

ɼʦʣʠʥʘ ʨ. ʂʘʟʠʢʫʤʫʭʩʢʦʝʂʦʡʩʫ ï ʧʨʠʚʦʜʠʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʘʯʝʩʪʚʘ ʪʦʣʴʢʦ ʧʦʚʝʨʭ-

ʥʦʩʪʥʳʭ ʚʦʜ (ʨʦʜʥʠʢʠ ʦʪ ʩ. ʍʫʨʭʠ ʜʦ ʎʫʜʘʭʘʨʘ); ʦʧʨʦʙʦʚʘʥʠʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʠʶʥʝ 2013 ʛ. 



ʊʈʋɼʓ ʀʅʉʊʀʊʋʊɸ ɻɽʆʃʆɻʀʀ ɼɸɻɽʉʊɸʅʉʂʆɻʆ ʅɸʋʏʅʆɻʆ ʎɽʅʊʈɸ ʈɸʅ ˉ 3 (86), 2021 
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ʂʦʥʮʝʥʪʨʘʮʠʷ ʚ ʚʦʜʝ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʬʦʨʤʠʨʫʶʱʠʭ ʝʝ ʩʦʩʪʘʚ, ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝ-

ʥʠʠ (ʩʚʝʨʭʫ ʚʥʠʟ) ʦʪʣʠʯʘʝʪʩʷ ʩʪʘʙʠʣʴʥʦʩʪʴʶ: ʘʥʠʦʥʥʳʡ ʩʦʩʪʘʚ ï ʛʠʜʨʦʢʘʨʙʦʥʘʪ ï ʠʦʥ ʚ ʧʨʝʜʝ-

ʣʘʭ 230-256 ʤʛ/ʜʤ3, ʩʫʣʴʬʘʪʦʚ ï ʥʝ ʙʦʣʝʝ 24 ʤʛ/ʜʤ3, ʭʣʦʨʠʜʦʚ - 7 ʤʛ/ʜʤ3, ʢʘʪʠʦʥʥʳʡ ʩʦʩʪʘʚ ï 

ʢʘʣʴʮʠʡ ï 30-60 ʤʛ/ʜʤ3, ʤʘʛʥʠʡ - 18 ʤʛ/ʜʤ3, ʥʘʪʨʠʡ ï 9-16 ʤʛ/ʜʤ3. ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʦ-

ʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ ʦʪʥʦʩʷʪʩʷ ʢ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʤ ʢʘʣʴʮʠʝʚʳʤ, ʧʨʝʩʥʳʤ (ʄ-0,1-0,3 ʛ/ʜʤ3), ʤʷʛ-

ʢʠʤ (1-4,5 ʤʛ-ʵʢʚ/ʜʤ3), ʥʝʡʪʨʘʣʴʥʦʡ ʨʝʘʢʮʠʠ (ʨʅ ï 7,4-7,8). 

ʉʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʜ ʜʘʥʥʦʡ ʜʦʣʠʥʳ ʥʝʩʢʦʣʴʢʦ ʭʫʞʝ, ʯʝʤ ʨʘʥʝʝ ʦʧʠʩʘʥʥʳʭ. ʉʦʜʝʨ-

ʞʘʥʠʝ ʚ ʚʦʜʝ ʢʦʤʧʦʥʝʥʪʦʚ ʥʝ ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ, ʥʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʠʪʨʘʪ-

ʦʚ ʜʦʩʪʠʛʘʝʪ 7-18,4 ʤʛ/ʜʤ3, ʘʤʤʦʥʠʷ 0,37-0,44 ʤʛ/ʜʤ3, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʤʝʩʪʥʦʤ ʟʘʛʨʷʟʥʝ-

ʥʠʠ ʜʦʣʠʥʳ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ; ʞʝʣʝʟʦ ʚ ʚʦʜʝ ʚʳʷʚʣʝʥʦ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 0,12-0,2 ʤʛ/ʜʤ3 ʠ ʧʦʢʘ 

ʥʝ ʧʨʝʚʳʰʘʝʪ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ. ʄʠʢʨʦʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʧʦ ʜʘʥ-

ʥʦʡ ʜʦʣʠʥʝ ʥʝ ʦʧʨʝʜʝʣʷʣʩʷ.  

 
ʊʘʙʣʠʮʘ 5.  

ʉʦʜʝʨʞʘʥʠʝ ʤʠʢʨʦʢʦʤʧʦʥʝʥʪʦʚ ʚ ʧʦʜʟʝʤʥʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʘʭ ʙʘʩʩʝʡʥʘ ʨ.ʉʫʣʘʢ 

 ̄

ʧ/ʧ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʭʠʤʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ 

ɽʜ. ʠʟʤ 

ʅʦʨʤʳ ʧʦ 

ʉʘʥʇʠʥ 

21.4.1074-01 

ʨ. ɸʚʘʨʩʢʦʝ 

ʂʦʡʩʫ 
ʨ.ɸʥʜʠʡʩʢʦʝʂʦʡʩʫ ʨ.ɼʞʫʨʤʫʪ 

ʧʦʜʟʝʤ. ʧʦʜʟʝʤ. ʧʦʚʝʨʭ. ʧʦʜʟʝʤ. 

1 2 3 4 5 7 8 9 

1 ʉʪʨʦʥʮʠʡ (Sr) ʤʛ/ʜʤ3 7,0 0,38 0,63 0,52 0,10 

2 ʉʝʨʝʙʨʦ (Ag) ʤʛ/ʜʤ3 0,05 < 0,01 < 0,01 < 0,01 < 0,01 

3 ʂʘʜʤʠʡ (Cd) ʤʛ/ʜʤ3 0,001 < 0,001 < 0,001 < 0,001 < 0,005 

4 ʂʦʙʘʣʴʪ (Co) ʤʛ/ʜʤ3 0,1 < 0,01 < 0,01 < 0,01 < 0,005 

5 ʅʠʢʝʣʴ (Ni) ʤʛ/ʜʤ3 0,1 < 0,01 < 0,01 < 0,01 < 0,001 

6 ʍʨʦʤ (Cr) ʤʛ/ʜʤ3 0,005 < 0,01 < 0,01 < 0,01 < 0,016 

7 ʄʝʜʴ (Cu) ʤʛ/ʜʤ3 1,0 < 0,01 < 0,01 < 0,01 < 0,002 

8 ʎʠʥʢ (Zn) ʤʛ/ʜʤ3 5,0 < 0,01 < 0,01 < 0,01 < 0,005 

9 ʉʚʠʥʝʮ (Pb) ʤʛ/ʜʤ3 0,03 < 0,01 < 0,01 < 0,01 < 0,005 

10 ʄʘʨʛʘʥʝʮ (Mn) ʤʛ/ʜʤ3 0,1 (0,5) < 0,02 < 0,01 < 0,01 < 0,002 

11 ɹʦʨ (B) ʤʛ/ʜʤ3 0,5 0,1 0,03 0,02 <0,01 

12 ʄʳʰʴʷʢ (As) ʤʛ/ʜʤ3 0,05 < 0,01 < 0,01 < 0,01 < 0,002 

13 ʈʪʫʪʴ (Hg) ʤʛ/ʜʤ3 0,0005 < 0,0005 < 0,0005 < 0,0005 < 0,0005 

14 ʉʝʣʝʥ (Se) ʤʛ/ʜʤ3 0,01 < 0,001 < 0,001 < 0,001 < 0,001 

15 ʁʦʜ (J) ʤʛ/ʜʤ3 0,125 < 0,5 < 0,5 < 0,5 < 0,5 

16 ɹʨʦʤ (Br) ʤʛ/ʜʤ3 0,2 < 0,2 < 0,2 < 0,2 < 0,2 

17 ʌʪʦʨ (F) ʤʛ/ʜʤ3 1,5 0,2 <0,2 < 0,2 0,20 

18 ʄʦʣʠʙʜʝʥ (Mo) ʤʛ/ʜʤ3 0,25 0,01 < 0,01 < 0,01 < 0,0005 

19 ɹʝʨʠʣʣʠʡ (Be) ʤʛ/ʜʤ3 0,0002 < 0,0002 < 0,0002 < 0,0002 < 0,0002 

20 ʂʨʝʤʥʠʡ (Si) ʤʛ/ʜʤ3 10,0 6,5 2,5 2,4 3,1 

21 ɹʘʨʠʡ (Ba) ʤʛ/ʜʤ3 0,7 0,5 - - - 

22 Ŭ-ʘʢʪʠʚʥʦʩʪʴ  ʙʢ/ʢʛ 0,2 0,07 0,04 - - 

23 ɓ-ʘʢʪʠʚʥʦʩʪʴ  ʙʢ/ʢʛ 1,0 <0,1 0,10 - - 

 

ɼʦʣʠʥʘ ʨ. ʍʫʥʥʠʭ ï ʧʨʘʚʳʡ ʧʨʠʪʦʢ ʨ.ʂʘʟʠʢʫʤʫʭʩʢʦʛʦʂʦʡʩʫ. ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ ʧʦ ʭʠ-

ʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʠʜʝʥʪʠʯʥʳ ʦʩʥʦʚʥʦʡ ʨʝʢʝ ï ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʝ ʢʘʣʴʮʠʝʚʳʝ, ʧʨʝʩʥʳʝ ʩ ʚʝ-

ʣʠʯʠʥʦʡ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ 0,1-0,3 ʤʛ/ʜʤ3, ʤʷʛʢʠʝ ʠ ʩʨʝʜʥʝʡ ʞʝʩʪʢʦʩʪʠ (ɾʦʙ ï ʜʦ 5 ʤʛ-ʵʢʚ/ʜʤ3), 

ʥʝʡʪʨʘʣʴʥʦʡ ʨʝʘʢʮʠʠ (ʨʅ ï 7,3-7,4). ʉʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʜʦʣʠʥʳ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦ ï ʢʦʥ-



ɻʘʟʘʣʠʝʚ ʀ.ʄ., ʉʘʤʝʜʦʚ ʐ.ɻ. 

ʂɸʏɽʉʊɺɽʅʅʓɽ ʇʆʂɸɿɸʊɽʃʀ ʇʆɼɿɽʄʅʓʍ ɺʆɼ ɻʆʈʅʆɻʆ ɼɸɻɽʉʊɸʅɸ 
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ʮʝʥʪʨʘʮʠʠ ʘʟʦʪʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ï ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ (ʥʠʪʨʘʪʳ - ʜʦ 2,5 ʤʛ/ʜʤ3, ʘʤʤʦʥʠʡ ï ʥʝ ʚʳʰʝ 

0,05 ʤʛ/ʜʤ3). ʄʠʢʨʦʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʨ.ʍʫʥʥʠʭ ï ʥʝ ʦʧʨʝʜʝʣʷʣʩʷ.  

ɼʦʣʠʥʘ ʨ. ɸʢʫʰʘ ï ʧʨʘʚʦʛʦ ʧʨʠʪʦʢʘ ʨ. ʂʘʟʠʢʫʤʫʭʩʢʦʝʂʦʡʩʫ. ʇʦʜʟʝʤʥʳʝ ʚʦʜʳ ʧʨʠʫʨʦʯʝ-

ʥ  rʢ ʚʘʣʫʥʥʦ-ʛʨʘʚʠʡʥʦ-ʛʘʣʝʯʥʳʤ ʦʪʣʦʞʝʥʠʷʤ ʩ ʧʝʩʯʘʥʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ; ʠʥʪʝʨʚʘʣ ʦʧʨʦʙʦʚʘ-

ʥʠʷ ï ʜʦ 5 ʤ. ɻʠʜʨʦʭʠʤʠʯʝʩʢʦʝ ʦʧʨʦʙʦʚʘʥʠʝ ʧʦ ʜʦʣʠʥʝ ʚʳʧʦʣʥʝʥʦ ʚ ʘʧʨʝʣʝ-ʤʘʝ ʠ ʘʚʛʫʩʪʝ ʤʝ-

ʩʷʮʘʭ. 

ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʳʝ ʥʘʪʨʠʝʚʦ-

ʢʘʣʴʮʠʝʚʳʝ, ʧʨʝʩʥʳʝ ʩ ʚʝʣʠʯʠʥʦʡ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ 0,8ʛ/ʜʤ3, ʩʨʝʜʥʝʡ ʞʝʩʪʢʦʩʪʠ (7,5 ʤʛ-ʵʢʚ/ʜʤ3), 

ʩʣʘʙʦʱʝʣʦʯʥʦʡ ʨʝʘʢʮʠʠ (ʨʅ-8,2). ɺ ʘʥʠʦʥʥʦʤ ʩʦʩʪʘʚʝ ʧʨʝʦʙʣʘʜʘʶʪ ʩʫʣʴʬʘʪ - ʠʦʥʳ ï ʜʦ 408 

ʤʛ/ʜʤ3, ʛʠʜʨʦʢʘʨʙʦʥʘʪ - ʠʦʥʳ ï 134 ʤʛ/ʜʤ3, ʭʣʦʨʠʜʦʚ ï ʥʝ ʙʦʣʝʝ 42 ʤʛ/ʜʤ3; ʠʟ ʢʘʪʠʦʥʦʚ ʧʨʝ-

ʠʤʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʥʘʪʨʠʡ ï ʠʦʥ ʠ ʢʘʣʴʮʠʡ ï 106 ʠ 100 ʤʛ/ʜʤ3, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʄʠʢʨʦʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ; 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʞʝʣʝʟʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,04 ʤʛ/ʜʤ3, ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ï 0,02 ʤʛ/ʜʤ3; ʨʘʜʠʦʣʦʛʠʯʝ-

ʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ï ʚ ʥʦʨʤʝ. ʀʟ ʩʦʝʜʠʥʝʥʠʡ ʘʟʦʪʥʦʡ ʛʨʫʧʧʳ ʚ ʚʦʜʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʥʠʪʨʘʪʳ (ʜʦ 13 

ʤʛ/ʜʤ3), ʭʦʪʷ ʠ ʥʝ ʧʨʝʚʳʰʘʶʪ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ, ʥʦ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝ ʩʦ-

ʚʩʝʤ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʩʘʥʠʪʘʨʥʫʶ ʦʙʩʪʘʥʦʚʢʫ. 

ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʧʦ ʧʨʦʙʝ ʠʟ ʨʝʢʠ ʠ ʨʦʜʥʠʢʘʤ (ʩ. ɻʘʧʰʠʤʘ ï 

ʎʫʜʘʭʘʨ). ʇʦ ʤʘʢʨʦʢʦʤʧʦʥʝʥʪʥʦʤʫ ʩʦʩʪʘʚʫ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ ʤʘʣʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʧʦʜʟʝʤ-

ʥʳʭ ï ʩʫʣʴʬʘʪʥʦ-ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʝ ʢʘʣʴʮʠʝʚʳʝ ʧʨʝʩʥʳʝ ʩ ʚʝʣʠʯʠʥʦʡ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ 0,2-0,3 

ʤʛ/ʜʤ3, ʤʷʛʢʠʝ (2,0-4,0 ʤʛ-ʵʢʚ/ʜʤ3), ʩʣʘʙʦʱʝʣʦʯʥʦʡ ʨʝʘʢʮʠʠ (ʨʅ-7,3-8,2). ɺ ʘʥʠʦʥʥʦʤ ʩʦʩʪʘʚʝ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʛʠʜʨʦʢʘʨʙʦʥʘʪ ï ʠʦʥʘ ʜʦ 146-244 ʤʛ/ʜʤ3, ʩʫʣʴʬʘʪʦʚ ï ʩʥʠʞʘʝʪʩʷ ʜʦ 

96-24 ʤʛ/ʜʤ3, ʭʣʦʨʠʜʦʚ ï ʥʝ ʧʨʝʚʳʰʘʝʪ 7 ʤʛ/ʜʤ3; ʠʟ ʢʘʪʠʦʥʦʚ ʜʦʤʠʥʠʨʫʶʱʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ 

ʢʘʣʴʮʠʡ ʠʦʥ ï 30-50 ʤʛ/ʜʤ3, ʩʦʜʝʨʞʘʥʠʝ ʥʘʪʨʠʷ ʩʥʠʟʠʣʦʩʴ ʜʦ 25-39 ʤʛ/ʜʤ3. ɻʦʩʪʠʨʫʝʤʳʡʤʠʢ-

ʨʦʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʦʪʚʝʯʘʝʪ ʥʦʨʤʘʪʠʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ; ʞʝʣʝʟʦ ʦʧʨʝ-

ʜʝʣʝʥʦ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 0,04-0,17 ʤʛ/ʜʤ3, ʷʜʦʭʠʤʠʢʘʪʦʚ, ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ʉʦ-

ʜʝʨʞʘʥʠʝ ʚ ʚʦʜʝ ʢʦʤʧʦʥʝʥʪʦʚ ʘʟʦʪʥʦʡ ʛʨʫʧʧʳ ʥʝ ʧʨʝʚʳʰʘʝʪ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʢʦʥʮʝʥ-

ʪʨʘʮʠʡ, ʥʦ ʥʘʣʠʯʠʝ ʚ ʚʦʜʝ ʥʠʪʨʘʪʦʚ ʜʦ 18,4 ʤʛ/ʜʤ3 (ʪʘʙʣʠʮʘ 5) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʙʣʘʛʦʧʨʠ-

ʷʪʥʦʤ ʩʘʥʠʪʘʨʥʦʤ ʩʦʩʪʦʷʥʠʠ ʜʦʣʠʥʳ ʚ ʨʘʡʦʥʝ ʩ. ʍʘʜʞʘʣʤʘʭʠ.  

ɼʦʣʠʥʘ ʨ. ʋʩʠʰʘ ï ʧʨʠʪʦʢ ʨ. ɸʢʫʰʘ, ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʧʨʠʫʨʦʯʝʥʳ ʢ ʘʣʣʶʚʠʘʣʴʥʳʤ ʛʨʘ-

ʚʠʡʥʦ-ʛʘʣʝʯʥʠʢʦʚʳʤ ʦʪʣʦʞʝʥʠʷʤ ʩ ʧʝʩʯʘʥʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ; ʠʥʪʝʨʚʘʣ ʦʧʨʦʙʦʚʘʥʠʷ ï 0,7 ʤ; 

ʦʧʨʦʙʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʧʳʪʥʳʭ ʨʘʙʦʪ (ʦʪʢʘʯʢʘ) ʚ ʤʘʝ ʤʝʩʷʮʝ. 

ʇʦʜʟʝʤʥʳʝ ʚʦʜʳ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʩʫʣʴʬʘʪʥʦ-ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʝ ʢʘʣʴʮʠʝʚʳʝ, 

ʧʨʝʩʥʳʝ ʩ ʚʝʣʠʯʠʥʦʡ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ 0,6 ʛ/ʜʤ3, ʞʝʩʪʢʠʝ (9,5 ʤʛ-ʵʢʚ/ʜʤ3), ʩʣʘʙʦʱʝʣʦʯʥʦʡ ʨʝʘʢ-

ʮʠʠ. ʄʘʢʨʦʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʧʨʝʜʩʪʘʚʣʝʥ: ʛʠʜʨʦʢʘʨʙʦʥʘʪ -ʠʦʥ ï 263 ʤʛ/ʜʤ3, ʩʫʣʴʬʘʪʳ - 

192 ʤʛ-ʵʢʚ/ʜʤ3, ʭʣʦʨʠʜʳ ʜʦ 35 ʤʛ-ʵʢʚ/ʜʤ3; ʠʟ ʢʘʪʠʦʥʦʚ ï ʧʨʝʦʙʣʘʜʘʝʪ ʢʘʣʴʮʠʡ - ʠʦʥ ʜʦ 140 

ʤʛ/ʜʤ3, ʥʘʪʨʠʷ ʠ ʤʘʛʥʠʷ ï ʧʦ 30 ʤʛ/ʜʤ3. 

ʉʦʜʝʨʞʘʥʠʝ ʛʦʩʪʠʨʫʝʤʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʩʘʥʠʪʘʨʥʳʭ ʥʦʨʤ: 

ʞʝʣʝʟʦ ï 0,12 ʤʛ/ʜʤ3, ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ï ʥʝ ʚʳʷʚʣʝʥʦ; ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʴ ʥʝ ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠ-

ʤʳʭ ʥʦʨʤ; ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ. ʉʦʜʝʨʞʘʥʠʝ ʚ 

ʚʦʜʝ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʘʟʦʪʥʦʡ ʛʨʫʧʧʳ ʥʝ ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ, ʥʦ ʩʦʜʝʨʞʘ-

ʥʠʝ ʥʠʪʨʘʪʦʚ (ʜʦ 10,5 ʤʛ/ʜʤ3 ï ʩʘʤʦʝ ʚʳʩʦʢʦʝ ʧʦ ʜʦʣʠʥʝ) ʚ ʵʢʩʧʣʫʘʪʠʨʫʝʤʦʤ ʢʦʣʦʜʮʝ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦ ʤʝʩʪʥʦʤ ʟʘʛʨʷʟʥʝʥʠʠ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ.  

ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʧʦ ʧʨʦʙʘʤ, ʦʪʦʙʨʘʥʥʳʤ ʠʟ ʨʦʜʥʠʢʦʚ (ʩ. ɻʝʥʪʘ ï ʩ. 

ɹʫʨʛʠʤʘʢʤʘʭʠ) ʚ ʤʘʨʪʝ-ʘʧʨʝʣʝ (ʤʝʞʝʥʥʳʡ ʧʝʨʠʦʜ). 

ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʝ ʢʘʣʴʮʠʝʚʳʝ, ʧʨʝʩʥʳʝ ʩ 

ʚʝʣʠʯʠʥʦʡ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ 0,2 ʤʛ/ʜʤ3, ʤʷʛʢʠʝ (ɾʦʙ ï ʜʦ 2,5-3,0 ʤʛ-ʵʢʚ/ʜʤ3), ʥʝʡʪʨʘʣʴʥʦʡ ʨʝʘʢ-

ʮʠʠ (ʨʅ ï 7,1-7,3). ʄʘʢʨʦʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʥʝʩʢʦʣʴʢʦ ʤʝʥʷʝʪʩʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʦʜʟʝʤʥʳʤʠ 

ʚʦʜʘʤʠ ï ʩʦʜʝʨʞʘʥʠʝ ʛʠʜʨʦʢʘʨʙʦʥʘʪ ï ʠʦʥʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 171-230 ʤʛ/ʜʤ3, ʩʫʣʴʬʘʪʦʚ ï 24 

ʤʛ/ʜʤ3, ʭʣʦʨʠʜʦʚ ï ʥʝ ʚʳʰʝ 7 ʤʛ/ʜʤ3; ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ ʩʥʠʞʘʝʪʩʷ ʜʦ 30-40 ʤʛ/ʜʤ3, ʤʘʛʥʠʷ ï 
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12-18 ʤʛ/ʜʤ3. ʄʠʢʨʦʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʨʘʙʦʪ ï ʥʝ 

ʦʧʨʝʜʝʣʷʣʩʷ; ʩʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,1 ʤʛ/ʜʤ3. ʂʦʥʮʝʥʪʨʘʮʠʷ ʘʟʦʪʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʘʭ ʥʠʞʝ, ʯʝʤ ʚ ʧʦʜʟʝʤʥʳʭ: ʥʠʪʨʠʪʦʚ ʥʝ ʚʳʷʚʣʝʥʦ, ʥʠʪʨʘʪʦʚ ï ʜʦ 2,1-7,8 

ʤʛ/ʜʤ3, ʘʤʤʦʥʠʷ ʜʦ 0-0,24 ʤʛ/ʜʤ3. 

ɺ ʮʝʣʦʤ, ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʘʣʣʶʚʠʘʣʴʥʳʤ ʦʪʣʦʞʝʥʠʷʤ ʨʝʯʥʳʭ ʜʦʣʠʥ 

ʙʘʩʩʝʡʥʘ ʨ. ʉʫʣʘʢ, ʦʪʚʝʯʘʶʪ ʩʘʥʠʪʘʨʥʳʤ ʠ ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʥʦʨʤʘʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʧʠʪʴʝʚʳʤ 

ʚʦʜʘʤ ʠ, ʧʨʠ ʥʘʣʠʯʠʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʫʯʘʩʪʢʦʚ ʧʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚʦʜʦʟʘʙʦʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, 

ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. 

ɹʘʩʩʝʡʥ ʨʝʢ, ʚʧʘʜʘʶʱʠʭ ʚ ʂʘʩʧʠʡʩʢʦʝ ʤʦʨʝ ʤʝʞʜʫ ʉʘʤʫʨʦʤ ʠ ʉʫʣʘʢʦʤ 

ɼʦʣʠʥʘ ʨ. ʈʫʙʘʩ ï ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʦʧʨʦʙʦʚʘʥʠʷ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʧʦ-

ʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ ï ʨʝʯʥʳʝ ʠ ʧʦ ʨʦʜʥʠʢʘʤ; ʧʨʦʙʳ ʦʪʦʙʨʘʥʳ ʚ ʤʝʞʝʥʥʳʡ (ʥʦʷʙʨʴ-ʬʝʚʨʘʣʴ) ʠ 

ʧʘʚʦʜʢʦʚʳʡ ʧʝʨʠʦʜʳ (ʠʶʣʴ). 

ɼʣʷ ʤʝʞʝʥʥʦʛʦ ʧʝʨʠʦʜʘ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʦʜʳ ʦʪʥʦʩʠʪʩʷ ʢ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-

ʩʫʣʴʬʘʪʥʦʤʫ ʢʘʣʴʮʠʝʚʦʤʫ, ʚʦʜʘ ʧʨʝʩʥʘʷ (ʄ-0,1-0,4 ʛ/ʜʤ3), ʦʙʱʘʷ ʞʝʩʪʢʦʩʪʴ ï ʜʦ 9,5 ʤʛ-ʵʢʚ/ʜʤ3, 

ʥʝʡʪʨʘʣʴʥʦʡ ʨʝʘʢʮʠʠ (ʨʅ - 7,1-7,2). ɺ ʘʥʠʦʥʦʤ ʩʦʩʪʘʚʝ ʧʨʝʦʙʣʘʜʘʶʪ ʛʠʜʨʦʢʘʨʙʦʥʘʪ- ʠ ʩʫʣʴʬʘʪ-

ʠʦʥʳ - 195 ʠ 168 ʤʛ/ʜʤ3 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʚ ʢʘʪʠʦʥʥʦʤ ʧʨʝʦʙʣʘʜʘʝʪ ʢʘʣʴʮʠʡ ï ʠʦʥ - 80 ʤʛ/ʜʤ3 ʠ 

ʤʘʛʥʠʡ ʜʦ 36 ʛ/ʜʤ3 (ʪʘʙʣ. 6). 

 

ʊʘʙʣʠʮʘ 6.  

ʉʦʜʝʨʞʘʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʧʦʜʟʝʤʥʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʘʭ ʙʘʩʩʝʡʥʦʚ ʨʝʢ, 

ʚʧʘʜʘʶʱʠʭ ʚ ʂʘʩʧʠʡʩʢʦʝ ʤʦʨʝ ʤʝʞʜʫ ʉʘʤʫʨʦʤ ʠ ʉʫʣʘʢʦʤ 

ˉ 

ʧ/ʧ ʅʘʠʤʝʥʦʚʘʥʠʝ ʚʝʱʝʩʪʚ 

ɽʜʠʥ. 

.ʠʟʤ. 

ʅʦʨʤʘ ʧʦ 

ʉʘʥʇʠʅ 

2.1.4.  

1074-01 

ʨ.ʈʫʙʘʩ ʨ. ʋʣʣʫʯʘʡ 

ʨ. 

ɻʘʤʨʠ-

ʦʟʝʥʴ 

ʨ.ɻʫʙʜʝʥ-ʦʟʝʥʴ 

ʧʦʚʝʨʭ. ʧʦʜʟʤ. ʧʦʚʝʨʭ. ʧʦʚʝʨʭ. ʧʦʜʟʤ. ʧʦʚʝʨʭ. 

1 ʉʫʭʦʡ ʦʩʪʘʪʦʢ ʤʛ/ʜʤ3 1000(1500) 90-536 358-388 145-309 296-458 656-484 568 

2 ɾʝʩʪʢʦʩʪʴ ʦʙʱʘʷ ʤʛ-ʵʢʚ/ ʜʤ3 7,0(10,0) 1,0-9,5 5,0-6,5 2,5-5,0 4,5-6,0 7,0-9,0 9,0 

3 ɺʦʜʦʨʦʜʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʝʜʠʥʠʮʘ ʈʅ 6-9 6,7-7,6 7,4-7,6 6,9-8,1 7,2-8,2 8,1-7,5 8,1 

4 ʅʝʬʪʝʧʨʦʜʫʢʪʳ ʤʛ/ʜʤ3 0,1 0-0,04 0 0 0,02 0,01-0,02   

5 ʉʫʣʴʬʘʪʳ (SO4) ʤʛ/ʜʤ3 500 24-168 48-96 24-72 48-168 288-144 240 

6 ʍʣʦʨʠʜʳ (Cl) ʤʛ/ʜʤ3 350 3-28 21-42 3-21 14-42 49-56 42 

7 ʅʠʪʨʠʪʳ (NO2) ʤʛ/ʜʤ3 3 0,01-0,07 0-0,05 0-0,05 0-0,02 0 0,02 

8 ʅʠʪʨʘʪʳ (NO3) ʤʛ/ʜʤ3 45 0,04-8,8 0,5-3,1 0,7-13,0 0-5,4 9,1-14,9 4,2 

9 ɸʤʤʦʥʠʡ (NH4) ʤʛ/ʜʤ3 3 0-1,5 0,03-0,05 0-0,5 0,02-0,36 0,05-0,52 0,05 

10 ɾʝʣʝʟʦ (Fe) ʤʛ/ʜʤ3 0,3(1,0) 0,08-0,19 0,05-0,2 0,02-0,19 0,01-0,15 0,16-0,21 0,04 

11 ʂʘʣʴʮʠʡ (Ca) ʤʛ/ʜʤ3   5,-14 12-32 2-25 14-39 46-71 18 

12 ʄʘʛʥʠʡ (Mq) ʤʛ/ʜʤ3   10-200 30-90 30-60 60-70 100 100 

 

ʀʟ ʘʟʦʪʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʠʪʨʘʪʦʚ ʩʦʩʪʘʚʠʣʘ 8,8 ʤʛ/ʜʤ3, ʯʪʦ ʥʘʤʥʦʛʦ ʥʠʞʝ 

ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ. ɼʣʷ ʧʘʚʦʜʢʦʚʦʛʦ ʩʝʟʦʥʘ ʭʘʨʘʢʪʝʨʝʥ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʡ ʢʘʣʴʮʠʝʚʳʡ ʩʦ-

ʩʪʘʚ ʚʦʜʳ; ʚʦʜʘ ʧʨʝʩʥʘʷ ʩ ʚʝʣʠʯʠʥʦʡ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ 0,1-0,5 ʛ/ʜʤ3, ʤʷʛʢʘʷ ʠ ʩʨʝʜʥʝʡ ʞʝʩʪʢʦʩʪʠ 

1,0-7,0 ʤʛ-ʵʢʚ/ʜʤ3, ʥʝʡʪʨʘʣʴʥʦʡ ʨʝʘʢʮʠʠ ʨʅ 6,7-7,2. ɺ ʘʥʠʦʥʥʦʤ ʩʦʩʪʘʚʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʠʜʨʦ-

ʢʘʨʙʦʥʘʪ ï ʠʦʥʘ ʩʥʠʞʘʝʪʩʷ ʜʦ 98-130 ʤʛ/ʜʤ3, ʩʫʣʴʬʘʪʦʚ ï 24 ʤʛ/ʜʤ3, ʭʣʦʨʠʜʦʚ - 3 ʤʛ/ʜʤ3; ʩʦ-

ʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ ʩʥʠʞʘʝʪʩʷ ʜʦ 10-30 ʤʛ/ʜʤ3, ʤʘʛʥʠʷ ï 6 ʤʛ/ʜʤ3. 

ʄʠʢʨʦʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʨʝʯʥʦʡ ʚʦʜʳ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥ-

ʪʦʚ; ʢʦʥʮʝʥʪʨʘʮʠʷ ʞʝʣʝʟʘ ʩʦʩʪʘʚʣʷʝʪ 0,1-0,19 ʤʛ/ʜʤ3, ʚ ʦʩʥʦʚʥʦʤ 0,12 ʤʛ/ʜʤ3, ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ï 

ʥʝ ʚʳʷʚʣʝʥʦ; ʨʘʜʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʥʦʨʤʝ ʠ ʥʝ ʧʨʝʚʳʰʘʶʪ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ. 

ɹʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʝ ʠ ʩʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ: ʛʦʩʪʠʨʫ-

ʝʤʳʭ ʙʘʢʪʝʨʠʡ ʥʝ ʚʳʷʚʣʝʥʦ; ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʟʦʪʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ, ʩʦʜʝʨʞʘʥʠʝ 

ʥʠʪʨʠʪʦʚ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,01-0,07 ʤʛ/ʜʤ3, ʥʠʪʨʘʪʦʚ ʦʪ 0,04 ʜʦ 1,0 ʤʛ/ʜʤ3, ʘʤʤʦʥʠʷ ï0-0,02 



ɻʘʟʘʣʠʝʚ ʀ.ʄ., ʉʘʤʝʜʦʚ ʐ.ɻ. 

ʂɸʏɽʉʊɺɽʅʅʓɽ ʇʆʂɸɿɸʊɽʃʀ ʇʆɼɿɽʄʅʓʍ ɺʆɼ ɻʆʈʅʆɻʆ ɼɸɻɽʉʊɸʅɸ 
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ʤʛ/ʜʤ3, ʚ ʝʜʠʥʠʯʥʦʡ ʧʨʦʙʝ ʚ ʨʘʡʦʥʝ ʩ. ʅ. ʃʠʜʞʝ ʜʦ 1,5 ʤʛ/ʜʤ3, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ 

ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʛʦ ʩʙʨʦʩʘ. 

ɼʦʣʠʥʘ ʨ. ʍʘʥʘʛʯʘʡ, ʧʨʠʪʦʢ ʨ. ʈʫʙʘʩ. ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ ʨʝʢʠ ʧʨʝʩʥʳʝ ʩ ʚʝʣʠʯʠʥʦʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ 0,1 ʛ/ʜʤ3, ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʳʝ ʢʘʣʴʮʠʝʚʦ-ʤʘʛʥʠʝʚʳʝ, ʤʷʛʢʠʝ, ʦʙʱʘʷ 

ʞʝʩʪʢʦʩʪʴ 1,5 ʤʛ-ʵʢʚ/ʜʤ3, ʚ ʢʘʪʠʦʥʥʦʤ ʩʦʩʪʘʚʝ ʧʨʝʦʙʣʘʜʘʝʪ ʤʘʛʥʠʡ 20 ʤʛ/ʜʤ3, ʚ ʘʥʠʦʥʥʦʤ 

ʩʫʣʴʬʘʪʳ ʠ ʛʠʜʨʦʢʘʨʙʦʥʘʪʳ. ɺ ʨʦʜʥʠʢʦʚʳʭ ʚʦʜʘʭ ʚ ʜʦʣʠʥʝ ʨ. ʈʫʙʘʩ ʚ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʢʦʤʧʦ-

ʥʝʥʪʦʤ ʩʦʩʪʘʚʝ ʥʝ ʦʪʤʝʯʝʥʦ ʧʨʝʚʳʰʝʥʠʝ ʇɼʂ ʜʣʷ ʍʇɺ. ʇʨʠ ʵʪʦʤ ʚ ʨʦʜʥʠʢʝ ʚʙʣʠʟʠ ʩ. ʗʛʜʘʪ 

ʦʪʤʝʯʝʥʦ ʥʝʩʢʦʣʴʢʦ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ - ʜʦ 8,8 ʤʛ/ʜʤ3. ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘ-

ʚʫ ʚʦʜʳ ʧʨʝʩʥʳʝ ʩ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ 0,4-0,5 ʛ/ʜʤ3, ʚ ʢʘʪʠʦʥʥʦʤ ʩʦʩʪʘʚʝ ʧʨʝʦʙʣʘʜʘʝʪ ʪʘʢʞʝ ʤʘʛ-

ʥʠʡ ʜʦ 200 ʤʛ/ʜʤ3, ʚ ʘʥʠʦʥʥʦʤ ʩʦʩʪʘʚʝ - ʛʠʜʨʦʢʘʨʙʦʥʘʪʳ -88-130 ʤʛ/ʜʤ3, ʦʙʱʘʷ ʞʝʩʪʢʦʩʪʴ ʚʦʜ 

ʦʪ 7,0 ʜʦ 9,5 ʤʛ-ʵʢʚ/ʜʤ3.  

ɺ ʨʦʜʥʠʢʘʭ ʚ ʚʝʨʭʦʚʴʷʭ ʨ. ʋʣʣʫʯʘʡ ʧʝʨʠʦʜʠʯʝʩʢʠ ʦʪʤʝʯʘʝʪʩʷ ʯʫʪʴ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘ-

ʥʠʝ ʥʠʪʨʘʪʦʚ ʦʪ 10,8 ʜʦ 13 ʤʛ-ʵʢʚ/ʜʤ3, ʯʪʦ ʥʠʞʝ ʇɼʂ, ʥʦ ʛʦʚʦʨʠʪ ʦ ʚʦʟʤʦʞʥʦʤ ʟʘʛʨʷʟʥʝʥʠʠ ʦʙ-

ʣʘʩʪʠ ʠʭ ʧʠʪʘʥʠʷ. 

ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʚʦʜʳ ʧʨʝʩʥʳʝ ʩ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ 0,1-0,3 ʛ/ʜʤ3, ʚ ʢʘʪʠʦʥʥʦʤ ʩʦ-

ʩʪʘʚʝ ʪʘʢʞʝ ʧʨʝʦʙʣʘʜʘʝʪ ʤʘʛʥʠʡ 30 ʤʛ/ʜʤ3, ʚ ʘʥʠʦʥʥʦʤ ʛʠʜʨʦʢʘʨʙʦʥʘʪʳ 98 ʤʛ/ʜʤ3, ʚʦʜʳ ʤʷʛ-

ʢʠʝ, ʦʙʱʘʷ ʞʝʩʪʢʦʩʪʴ 2,5-5 ʤʛ-ʵʢʚ/ʜʤ3. ʉʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʉʘʥʇʠʅ ʜʣʷ ʍʇɺ. 

ɼʦʣʠʥʘ ʨ. ɻʘʤʨʠʦʟʝʥʴ. ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦ-

ʚʘʥʠʷ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʚ ʦʢʪʷʙʨʝ-ʥʦʷʙʨʝ 2012ʛ., ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʘʢ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-

ʩʫʣʴʬʘʪʥʳʝ ʢʘʣʴʮʠʝʚʦ-ʤʘʛʥʠʚʳʝ, ʧʨʝʩʥʳʝ ʩ ʚʝʣʠʯʠʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ 0,5 ʛ/ʜʤ3, ʤʷʛʢʠʝ, ʚʝʣʠ-

ʯʠʥʘ ʦʙʱʝʡ ʞʝʩʪʢʦʩʪʠ 6ʤʛ-ʵʢʚ/ʜʤ3, ʚ ʚʦʜʘʭ ʧʝʨʠʦʜʠʯʝʩʢʠ ʦʪʤʝʯʘʶʪʩʷ ʥʠʪʨʘʪʳ 5,4 ʤʛ/ʜʤ3. ɺ 

ʢʘʪʠʦʥʥʦʤ ʩʦʩʪʘʚʝ ʪʘʢʞʝ ʧʨʝʦʙʣʘʜʘʝʪ ʢʘʣʴʮʠʡ 70ʤʛ/ʜʤ3, ʚ ʘʥʠʦʥʥʦʤ ʩʫʣʴʬʘʪʳ 168 ʤʛ/ʜʤ3. ʇʦ 

ʚʩʝʤ ʦʩʥʦʚʥʳʤ ʤʠʢʨʦʢʦʤʧʦʥʝʥʪʘʤ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ ʥʝ ʟʘʛʨʷʟʥʝʥʳ (ʪʘʙʣ.7). 

ɼʦʣʠʥʘ ʨ. ʋʣʣʫʯʘʡ. ɸʥʘʣʠʟ ʠʟʤʝʥʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʜʟʝʤʥʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʧʨʦʚʦ-

ʜʠʣʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʦʧʨʦʙʦʚʘʥʠʷ 2012-2014 ʛʛ. ʇʦʜʟʝʤʥʳʝ ʚʦʜʳ ʧʨʠʫʨʦ-

ʯʝʥʳ ʢ ʧʝʨʝʫʛʣʫʙʣʝʥʥʳʤ ʯʘʩʪʷʤ ʜʦʣʠʥʳ, ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʦʪ ʩʫʣʴʬʘʪʥʦ-

ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʭ ʜʦ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʭ ʢʘʣʴʮʠʝʚʦ-ʤʘʛʥʠʝʚʳʭ, ʧʨʝʩʥʳʝ ʩ ʚʝʣʠʯʠʥʦʡ ʤʠʥʝʨʘ-

ʣʠʟʘʮʠʠ 0,4 ʛ/ʜʤ3, ʧʦ ʤʘʢʨʦʢʦʤʧʦʥʝʥʪʥʦʤʫ ʩʦʩʪʘʚʫ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʉʘʥʇʠʅ 2.1.1074-01. ɺ ʢʘ-

ʪʠʦʥʥʦʤ ʩʦʩʪʘʚʝ ʧʨʝʦʙʣʘʜʘʝʪ ʤʘʛʥʠʡ 70-90 ʛ/ʜʤ3, ʚ ʘʥʠʦʥʥʦʤ ʛʠʜʨʦʢʘʨʙʦʥʘʪʳ 232-243 ʛ/ʜʤ3. 

ɺʦʜʘ ʤʷʛʢʘʷ, ʦʙʱʘʷ ʞʝʩʪʢʦʩʪʴ 5-6,5 ʤʛ-ʵʢʚ/ʜʤ3. ʉʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ 0,5-3,1ʤʛ/ʜʤ3. ɹʘʢʪʝʨʠʦ-

ʣʦʛʠʯʝʩʢʦʝ ʠ ʩʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ. ʇʨʝʚʳʰʝʥʠʡ ʧʦ ʢʦʤ-

ʧʦʥʝʥʪʘʤ ʥʝ ʦʪʤʝʯʝʥʦ. ʇʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʤʝʯʝʥʦ ʠʭ ʠʟʤʝʥʝʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2007 ʛ. ʀʥʦʛʜʘ 

ʦʪʤʝʯʘʶʪʩʷ ʥʠʪʨʘʪʳ ʜʦ 2,5 ʤʛ/ʜʤ3 ʧʨʠ ʥʦʨʤʝ 45 ʤʛ/ʜʤ3, ʞʝʣʝʟʦ 0,2 ʤʛ/ʜʤ3 ʧʨʠ ʇɼʂ 0,3 ʤʛ/ʜʤ3. 

ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ ʨ.ʋʣʣʫʯʘʡ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʪʘʢʞʝ ʩʫʣʴʬʘʪʥʦ- ʛʠʜʨʦʢʘʨʙʦ-

ʥʘʪʥʳʝ ʢʘʣʴʮʠʝʚʦ-ʤʘʛʥʠʝʚʳʝ ʩ ʚʝʣʠʯʠʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ 0,2-0,3 ʛ/ʜʤ3. ʄʷʛʢʠʝ, ʦʙʱʘʷ ʞʝʩʪ-

ʢʦʩʪʴ 3-4,5ʤʛ-ʵʢʚ/ʜʤ3. ɺ ʢʘʪʠʦʥʥʦʤ ʩʦʩʪʘʚʝ ʧʨʝʦʙʣʘʜʘʝʪ ʤʘʛʥʠʡ 30-60 ʤʛ/ʜʤ3, ʚ ʘʥʠʦʥʥʦʤ - 

ʛʠʜʨʦʢʘʨʙʦʥʘʪʳ 98-122,5 ʤʛ/ʜʤ3. ɺʦʜʳ ʩʣʘʙʦʱʝʣʦʯʥʳʝ (ʨʅ 6,9-8,1). ʇʦ ʤʠʢʨʦʢʦʤʧʦʥʝʥʪʥʦʤʫ 

ʩʦʩʪʘʚʫ ʧʨʝʚʳʰʝʥʠʡ ʇɼʂ ʥʝʪ. ʇʦ ʤʘʢʨʦʢʦʤʧʦʥʝʥʪʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʚʦʜʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʉʘʥ-

ʇʠʅ ʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. 

ɼʦʣʠʥʘ ʨ. ɻʫʙʜʝʥʦʟʝʥʴ - ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʧʨʠʫʨʦʯʝʥʳ ʢ ʘʣʣʶʚʠʘʣʴʥʳʤ ʦʪʣʦʞʝʥʠʷʤ ʧʝ-

ʨʝʫʛʣʫʙʣʝʥʥʦʡ ʯʘʩʪʠ ʜʦʣʠʥʳ. ɺʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ ʙʝʟʥʘʧʦʨʥʳʡ, ʥʝʟʘʱʠʱʝʥʥʳʡ. 

ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʦʜʟʝʤʥʳʝ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʳ ʨʝʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʠʜʝʥʪʠʯ-

ʥʳʝ - ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ ʩʫʣʴʬʘʪʥʳʝ ʢʘʣʴʮʠʝʚʦ-ʤʘʛʥʠʝʚʳʝ ʩ ʚʝʣʠʯʠʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ 0,6 

ʛ/ʜʤ3, ʦʙʱʘʷ ʞʝʩʪʢʦʩʪʴ 9 ʤʛ-ʵʢʚ/ʜʤ3. ɺ ʢʘʪʠʦʥʥʦʤ ʩʦʩʪʘʚʝ ʧʨʝʦʙʣʘʜʘʝʪ ʢʘʣʴʮʠʡ 100 ʤʛ/ʜʤ3. 

ɺʦʜʳ ʩʣʘʙʦʱʝʣʦʯʥʳʝ (ʨʅ 8,1). ʀ ʚ ʧʦʜʟʝʤʥʳʭ, ʠ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʘʭ ʦʪʤʝʯʝʥʳ ʥʠʪʨʘʪʳ 

4,2-9,1 ʤʛ/ʜʤ3, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʫʚʝʣʠʯʝʥʠʠ ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʜʦʣʠʥʝ, ʩʚʷʟʘʥʥʦʡ ʩ ʨʦʩʪʦʤ 

ʩʝʣʠʪʝʙʥʳʭ ʟʦʥ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. 

ʇʨʠ ʵʪʦʤ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʪʚʝʯʘʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʉʘʥʇʠʅ 2.1.1074-

01 ʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. 



ʊʈʋɼʓ ʀʅʉʊʀʊʋʊɸ ɻɽʆʃʆɻʀʀ ɼɸɻɽʉʊɸʅʉʂʆɻʆ ʅɸʋʏʅʆɻʆ ʎɽʅʊʈɸ ʈɸʅ ˉ 3 (86), 2021 

 

 

48 

ʊʘʙʣʠʮʘ 7. 

ʉʦʜʝʨʞʘʥʠʝ ʤʠʢʨʦʢʦʤʧʦʥʝʥʪʦʚ ʚ ʧʦʜʟʝʤʥʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʘʭ ʙʘʩʩʝʡʥʦʚ ʨʝʢ,  

ʚʧʘʜʘʶʱʠʭ ʚ ʂʘʩʧʠʡʩʢʦʝ ʤʦʨʝ ʤʝʞʜʫ ʉʘʤʫʨʦʤ ʠ ʉʫʣʘʢʦʤ 

 ̄

ʧ/ʧ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʭʠʤʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ 

ɽʜ. 

ʠʟʤ 

ʅʦʨʤʳ ʧʦ 

ʉʘʥʇʠʥ 

21.4.1074-01 

ʨ. ʈʫʙʘʩ ʨ.ʋʣʣʫʯʘʡ ʨ.ɸʢʫʰʘ 
ʨ. 

ɻʘʤʨʠʦʟʝʥʴ 

ʨ.ɻʫʙʜʝʥ-

ʦʟʝʥʴ 

ʧʦʜʟʝʤ ʧʦʚʝʨʭ. ʧʦʜʟʝʤ ʧʦʚʝʨʭ ʧʦʚʝʨʭ ʧʦʜʟʝʤ. 

1 2 3 4 5 7 8 9 10 11 

1 ʉʪʨʦʥʮʠʡ (Sr) ʤʛ/ʜʤ3 7,0 0,24 0,56 0,74 1,82 0,87 1,8 

2 ʉʝʨʝʙʨʦ (Ag) ʤʛ/ʜʤ3 0,05 < 0,01 < 0,01 < 0,02 < 0,01 < 0,01 < 0,01 

3 ʂʘʜʤʠʡ (Cd) ʤʛ/ʜʤ3 0,001 < 0,001 < 0,001 < 0,001 < 0,001 < 0,001 < 0,001 

4 ʂʦʙʘʣʴʪ (Co) ʤʛ/ʜʤ3 0,1 < 0,01 < 0,01 < 0,01 < 0,01 < 0,01 < 0,01 

5 ʅʠʢʝʣʴ (Ni) ʤʛ/ʜʤ3 0,1 < 0,01 < 0,01 < 0,01 < 0,01 < 0,01 < 0,01 

6 ʍʨʦʤ (Cr) ʤʛ/ʜʤ3 0,005 < 0,01 < 0,01 < 0,01 < 0,01 < 0,01 < 0,01 

7 ʄʝʜʴ (Cu) ʤʛ/ʜʤ3 1,0 < 0,01 < 0,01 < 0,01 < 0,01 < 0,01 < 0,01 

8 ʎʠʥʢ (Zn) ʤʛ/ʜʤ3 5,0 < 0,01 < 0,01 < 0,01 < 0,01 < 0,01 < 0,01 

9 ʉʚʠʥʝʮ (Pb) ʤʛ/ʜʤ3 0,03 < 0,01 < 0,01 < 0,01 < 0,01 < 0,01 < 0,01 

10 ʄʘʨʛʘʥʝʮ (Mn) ʤʛ/ʜʤ3 0,1 (0,5) < 0,01 < 0,01 < 0,01 < 0,01 < 0,01 < 0,01 

11 ɹʦʨ (B) ʤʛ/ʜʤ3 0,5 0,03 0,07 0,08 0,31 0,11 0,2 

12 ʄʳʰʴʷʢ (As) ʤʛ/ʜʤ3 0,05 < 0,01 < 0,01 < 0,01 < 0,01 < 0,01 < 0,01 

13 ʈʪʫʪʴ (Hg) ʤʛ/ʜʤ3 0,0005 < 0,0005 < 0,0005 < 0,0005 < 0,0005 < 0,0005 < 0,0005 

14 ʉʝʣʝʥ (Se) ʤʛ/ʜʤ3 0,01 < 0,01 < 0,001 < 0,001 < 0,001 < 0,001 < 0,001 

15 ʁʦʜ (J) ʤʛ/ʜʤ3 0,125 < 0,5 < 0,5 < 0,5 < 0,5 < 0,5 < 0,1 

16 ɹʨʦʤ (Br) ʤʛ/ʜʤ3 0,2 < 0,2 < 0,2 < 0,3 < 0,2 < 0,2 0,5 

17 ʌʪʦʨ (F) ʤʛ/ʜʤ3 1,5 <0,2 <0,2 0,3 0,2 0,2 0,3 

18 ʄʦʣʠʙʜʝʥ (Mo) ʤʛ/ʜʤ3 0,25 <0,01 <0,01 < 0,02 < 0,01 < 0,01 < 0,01 

19 ɹʝʨʠʣʣʠʡ (Be) ʤʛ/ʜʤ3 <0,0002 <0,0002 <0,0002 <0,0002 <0,0002 <0,0002 < 0,0002 

20 ʂʨʝʤʥʠʡ (Si) ʤʛ/ʜʤ3 10,0 2,9 2,3 3,0 2,3 3,4 2,3 

21 ɹʘʨʠʡ (Ba) ʤʛ/ʜʤ3 0,7 0,5 - - - 0,5 <0,1 

22 Ŭ-ʘʢʪʠʚʥʦʩʪʴ  ʙʢ/ʢʛ 0,2 - - - - 0,1 0,01 

23 ɓ-ʘʢʪʠʚʥʦʩʪʴ  ʙʢ/ʢʛ 1,0 - - - - 0,14 < 0,10 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ɻʦʨʥʦʡ ʯʘʩʪʠ ʨʝʩʧʫʙʣʠʢʠ ʚ ʜʦʣʠʥʘʭ ʤʘʣʳʭ ʠ ʛʣʘʚʥʳʭ ʨʝʢ, 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʴ ʣʝʪ ʟʜʝʩʴ ʚʦʟʨʦʩʣʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʘʣʣʶʚʠ-

ʘʣʴʥʦʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʚ ʧʝʨʝʫʛʣʫʙʣʝʥʥʳʭ ʯʘʩʪʷʭ ʨʝʯʥʳʭ ʜʦʣʠʥ. 

ʇʨʦʙʫʨʝʥʦ ʙʦʣʝʝ 73 ʩʢʚʘʞʠʥ ʠ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʙʦʣʝʝ 30 ʚʦʜʦʟʘʙʦʨʦʚ ʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʦ-

ʧʠʪʴʝʚʳʭ ʮʝʣʝʡ. ʄʥʦʛʠʝ ʩʢʚʘʞʠʥʳ ʧʨʦʙʫʨʝʥʳ ʯʘʩʪʥʳʤ ʦʙʨʘʟʦʤ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ.  

ʅʘ ʙʦʣʴʰʠʥʩʪʚʝ ʚʦʜʦʟʘʙʦʨʦʚ ʦʪʩʫʪʩʪʚʫʶʪ ʟʦʥʳ ʩʘʥʠʪʘʨʥʦʡ ʦʭʨʘʥʳ, ʥʝ ʚʝʜʫʪʩʷ ʥʘʙʣʶʜʝ-

ʥʠʷ ʟʘ ʫʨʦʚʥʝʤ ʠ ʢʘʯʝʩʪʚʝʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ ʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʠʭ 

ʩʘʥʠʪʘʨʥʦ-ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ.  

ʇʨʠ ʵʪʦʤ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʜʝʡʩʪʚʫʶʱʠʭ 

ʚʦʜʦʟʘʙʦʨʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʜʦʣʠʥʘʭ ʨʝʢ, ʧʨʠ ʥʝʨʝʛʫʣʷʨʥʦʤ ʢʦʥʪʨʦʣʝ ʟʘ ʢʘʯʝʩʪʚʦʤ ʧʠʪʴʝ-

ʚʳʭ ʚʦʜ ʠ ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘʶʱʝʛʦʩʷ ʦʙʲʝʤʘ ʞʠʣʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʜʨʫʛʠʭ ʚʠ-

ʜʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʦ-

ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʥʝ ʦʪʤʝʯʘʝʪʩʷ ʧʨʝʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʥʦʨʤʠʨʫʝʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʇʝʨʠʦʜʠʯʝʩʢʠ ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ ʦʪʤʝʯʘʝʪʩʷ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ, ʘʤʤʦʥʠʷ, 

ʙʨʦʤʘ ʠ ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʭ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ. 



ɻʘʟʘʣʠʝʚ ʀ.ʄ., ʉʘʤʝʜʦʚ ʐ.ɻ. 

ʂɸʏɽʉʊɺɽʅʅʓɽ ʇʆʂɸɿɸʊɽʃʀ ʇʆɼɿɽʄʅʓʍ ɺʆɼ ɻʆʈʅʆɻʆ ɼɸɻɽʉʊɸʅɸ 
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ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʧʨʝʜʝʣʘʭ ʜʦʣʠʥ ʨʝʢ ʛʦʨʥʦʡ ʯʘʩʪʠ 

ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ ʷʚʣʷʶʪʩʷ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʝ ʩʚʘʣʢʠ ʪʚʝʨʜʳʭ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ (ʊɹʆ), 

ʢʦʝ-ʛʜʝ ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʢʦʥʩʝʨʚʥʳʝ ʟʘʚʦʜʳ ʚ ʥ.ʧ. ɸʭʪʳ (ɸʭʪʳʥʩʢʠʡ ʨʘʡʦʥ, ʨ. ʉʘʤʫʨ), ʊʣʦʭ 

(ɹʦʪʣʠʭʩʢʠʡ ʨʘʡʦʥ, ʨ.ɸʥʜʠʡʩʢʦʝʂʦʡʩʫ) ʠ ʂʠʢʫʥʠ (ɻʝʨʛʝʙʝʣʴʩʢʠʡ ʨʘʡʦʥ, ʨ. ɸʚʘʨʩʢʦʝ ʂʦʡʩʫ), 

ʨʘʟʚʠʚʘʶʱʝʝʩʷ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʘ ʪʘʢʞʝ ʥʝ ʟʘʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʝ ʰʪʦʣʴʥʠ ʠ ʩʢʚʘʞʠʥʳ ʤʝʜ-

ʥʦ-ʢʦʣʯʝʜʘʥʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʂʠʟʠʣ-ɼʝʨʝ. 
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ɻɽʆʄʆʈʌʆʃʆɻʀʏɽʉʂɸʗ ɸʅʆʄɸʃʀʗ ɼɸɻɽʉʊɸʅɸ 
 

ʊʫʣʳʰʝʚʘ ɽ.ɺ., ʄʘʮʘʧʫʣʠʥ ɺ.ʋ., ʀʩʘʢʦʚ ʉ.ʀ. 

ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ɼʌʀʎ ʈɸʅ 
 

ɼʶʥʘ ʉʘʨʳʢʫʤ ʟʘʥʠʤʘʝʪ ʵʢʩʢʣʶʟʠʚʥʦʝ ʧʦʣʦʞʝʥʠʝ ʩʨʝʜʠ ʩʣʘʙʦʨʘʟʚʠʪʦʛʦ ʵʦʣʦʚʦʛʦ ʨʝʣʴʝʬʘ ʧʨʠʤʦʨʩʢʦʡ 

ʥʠʟʤʝʥʥʦʩʪʠ ɼʘʛʝʩʪʘʥʘ ʧʦ ʚʳʩʦʪʝ, ʤʝʩʪʫ ʨʘʩʧʦʣʦʞʝʥʠʷ, ʩʦʦʪʥʦʰʝʥʠʶ ʩ ʜʦʣʠʥʦʡ ʨʝʯʢʠ ʐʫʨʘ-ʆʟʝʥʴ ʠ ʜʨʫʛʠʝ ʤʝ-

ʥʝʝ ʟʥʘʯʠʤʳʝ ʦʪʣʠʯʠʷ. ɺ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʨʝʟʘʭ ʢʘʨʴʝʨʦʚ ʜʶʥʳ ʫʩʪʘʥʦʚʣʝʥʳ ʢʘʨʙʦʥʘʪʥʳʝ ʢʦʨʦʯʢʠ (ʧʘʣʝʦʛʝʡʟʝ-

ʨʠʪʳ), ʧʘʣʝʦʧʦʯʚʳ, ʝʜʠʥʠʯʥʳʝ ʢʨʫʧʥʳʝ ʦʙʣʦʤʢʠ ï ʛʣʳʙʳ ʧʝʩʯʘʥʠʢʦʚ, ʛʨʘʚʠʡʥʦ-ʛʘʣʝʯʥʳʡ ʤʘʪʝʨʠʘʣ. ɼʶʥʘ ʩʦʚʧʘ-

ʜʘʝʪ ʩ ʤʦʜʝʣʴʶ ʦʯʘʛʘ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ (1970), ʧʨʦʷʚʣʝʥʠʝʤ ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʦʛʦ ʚʫʣʢʘʥʠʟʤʘ. ʕʪʠ ʝʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʘʥʦʤʘʣʴʥʳʤʠ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʵʦʣʦʚʳʭ ʪʝʣ, ʘ ʜʶʥʘ ï ʵʪʦ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʘʥʦʤʘʣʠʷ 

ʪʝʨʨʠʪʦʨʠʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʶʥʘ ʢʘʨʙʦʥʘʪʥʳʝ ʢʦʨʦʯʢʠ, ʧʘʣʝʦʛʝʡʟʝʨʠʪʳ, ʪʝʢʪʦʥʦ-ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʤʦʜʝʣʴ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʦʯʘʛ, ʘʥʦʤʘʣʠʷ 

 

GEOMORPHOLOGICAL ANOMALY  OF DAGESTAN. 
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Sarykum dune occupies an exclusive position among the poorly developed Aeolian relief of the coastal lowland of 

Dagestan in terms of height, location, ratio to the valley of the Shura-Ozen River and other less significant differences. In 

the geological sections of the dune quarries, carbonate crusts (paleogeyserites), paleosols, single large fragments ï blocks 

of sandstones, gravel-pebble material are established. The dune coincides with the model of the focus of the Dagestan 

earthquake (1970), a manifestation of Late Cenozoic volcanism. These features are anomalous for the formation of Aeoli-

an bodies, and the dune is a geomorphological anomaly of the territory. 

Keywords: dune carbonate crusts, paleogeyserites, tectonic-volcanic processes, earthquake model, focus, anomaly. 

 

ɺ ɼʘʛʝʩʪʘʥʝ ʠʟʚʝʩʪʥʘ ʵʦʣʦʚʘʷ ʜʶʥʘ ʉʘʨʳʢʫʤ, ʚʳʩʦʪʦʡ ʧʦʨʷʜʢʘ 250 ʤ. ʆʥʘ ʩʯʠʪʘʝʪʩʷ 

ʢʨʫʧʥʝʡʰʠʤ ʵʦʣʦʚʳʤ ʪʝʣʦʤ ʥʘ ɽʚʨʦ-ʘʟʠʘʪʩʢʦʤ ʢʦʥʪʠʥʝʥʪʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʘʢʦʝ ʚʳʜʘʶʱʝʝʩʷ 

ʧʦʣʦʞʝʥʠʝ ʩʨʝʜʠ ʵʦʣʦʚʦʛʦ ʨʝʣʴʝʬʘ, ʝʡ ʫʜʝʣʷʝʪʩʷ ʤʘʣʦ ʚʥʠʤʘʥʠʷ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ. ʕʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʟʘʢʨʳʪʦʩʪʴʶ ʩʪʨʫʢʪʫʨʳ. ʄʦʞʥʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʪʦʣʴʢʦ ʝʝ ʧʦʚʝʨʭʥʦʩʪʴ [1-6]. ʈʘ-

ʙʦʪʳ ʙʦʣʝʝ ʤʘʩʰʪʘʙʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʠʟʙʝʛʘʶʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʜʶʥʳ, ʝʝ ʛʝʥʝʟʠʩ, ʯʪʦ ʩʘʤʦʝ ʠʥ-

ʪʨʠʛʫʶʱʝʝ ʵʪʦʛʦ ʵʦʣʦʚʦʛʦ ʪʝʣʘ. ʂʘʢ ʦʥʦ ʚʦʟʥʠʢʣʦ, ʯʪʦ ʷʚʠʣʦʩʴ ʚʝʜʫʱʠʤ ʧʨʦʮʝʩʩʦʤ ʚ ʝʝ ʦʙʨʘ-

ʟʦʚʘʥʠʠ? 

ɼʶʥʘ, ʥʝʩʦʤʥʝʥʥʦ, ʷʚʣʷʝʪʩʷ ʵʢʩʢʣʶʟʠʚʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ. ʆʜʥʠ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʯʠʪʘʶʪ, 

ʯʪʦ ʝʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʷʟʘʥʦ ʵʦʣʦʚʳʤ ʧʨʦʮʝʩʩʘʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘ ʩʯʝʪ ʧʝʩʢʦʚ ʭʘʟʘʨʩʢʦʡ ʤʦʨ-

ʩʢʦʡ ʪʝʨʨʘʩʳ, ʥʦ ʧʦʯʝʤʫ ʦʥʘ ʦʢʘʟʘʣʘʩʴ ʚ ɼʘʛʝʩʪʘʥʝ ʠʤʝʥʥʦ ʚ ʪʦʤ ʤʝʩʪʝ, ʛʜʝ ʦʥʘ ʨʘʩʧʦʣʦʞʝʥʘ? 

ʇʨʠ ʵʪʦʤ ʥʝʯʝʛʦ ʵʢʩʢʣʶʟʠʚʥʦʛʦ ʚ ʵʪʦʤ ʥʝ ʚʠʜʷʪ. ɼʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʝʜʧʦʣʘʛʘʶʪ ʫʯʘʩʪʠʝ 

ʚ ʝʝ ʦʙʨʘʟʦʚʘʥʠʠ ʛʠʜʨʦʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʪʨʝʪʴʠ ï ʫʯʘʩʪʠʝ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʜʶʥʳ ʚʫʣ-

ʢʘʥʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʯʝʪʚʝʨʪʳʝ ʚʠʜʷʪ ʫʯʘʩʪʠʝ ʜʝʣʴʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ. ʅʦ ʚʩʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, 

ʙʝʟ ʧʦʜʢʨʝʧʣʷʶʱʠʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ, ʧʦʣʝʚʳʭ ʠʣʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʬʘʢʪʦʚ.  

ɼʶʥʘ ʉʘʨʳʢʫʤ ʧʨʠʫʨʦʯʝʥʘ ʢ ʙʦʨʪʘʤ ʜʦʣʠʥʳ ʨʝʯʢʠ ʐʫʨʘ-ʆʟʝʥʴ ʧʨʠ ʚʳʭʦʜʝ ʝʝ ʠʟ ʅʘʨʘʪ-

ʊʶʙʠʥʩʢʦʛʦ ʭʨʝʙʪʘ ʠ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ ï ʧʨʘʚʦʙʝʨʝʞʥʦʡ ʠʣʠ ʚʦʩʪʦʯʥʦʡ ʠ ʣʝʚʦʙʝʨʝʞʥʦʡ 

ʠʣʠ ʟʘʧʘʜʥʦʡ. ʅʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨʘʩʧʦʣʦʞʝʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʜʶʥʳ, ʦʪʩʪʦʷʱʝʡ ʚ 1-1,5 ʢʤ 

ʦʪ ʩʢʣʦʥʘ ʭʨʝʙʪʘ ʅʘʨʘʪ-ʊʶʙʝ. ʅʘ ʢʦʩʤʦʩʥʠʤʢʝ ʚʠʜʥʳ ʦʩʪʘʪʢʠ ʦʪʨʘʙʦʪʘʥʥʳʭ ʫʯʘʩʪʢʦʚ ʜʶʥʳ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʶʞʥʝʝ ʦʪ ʦʩʪʘʪʢʦʚ ʦʪʨʘʙʘʪʳʚʘʝʤʦʡ ʝʝ ʯʘʩʪʠ. ʆʪʨʘʙʦʪʘʥʥʳʝ ʫʯʘʩʪʢʠ ʩʦʚʤʝʩʪʥʦ 

ʩ ʝʝ ʦʩʪʘʪʢʘʤʠ ʥʘʧʦʤʠʥʘʶʪ ʮʝʧʴ ʙʘʨʭʘʥʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʢʨʫʧʥʳʭ ʧʫʩʪʳʥʴ. ɼʶʥʘ ʢ ʦʙʨʳʚʫ 

ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ ʨ. ʐʫʨʘ-ʆʟʝʥʴ ʥʝ ʧʦʜʭʦʜʠʪ ʠ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʣʥʦʩʪʴʶ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʭʘʟʘʨ-

ʩʢʦʡ ʧʨʠʤʦʨʩʢʦʡ ʪʝʨʨʘʩʳ. ʀ ʪʦʣʴʢʦ çʨʦʛè ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʧʨʘʚʦʙʝʨʝʞʴʷ ʧʦʜʭʦʜʠʪ ʚʧʣʦʪʥʫʶ 



ʊʫʣʳʰʝʚʘ ɽ.ɺ., ʄʘʮʘʧʫʣʠʥ ɺ.ʋ., ʀʩʘʢʦʚ ʉ.ʀ. 
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ʢ ʨʝʯʥʦʤʫ ʦʙʨʳʚʫ. ʕʪʦ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʩʯʠʪʘʪʴ, ʯʪʦ ʫʢʘʟʘʥʥʘʷ ʯʘʩʪʴ ʜʶʥʳ ʨʘʟʨʫʰʘʣʦʩʴ ʨʝʯʥʦʡ 

ʜʦʣʠʥʦʡ ʠʣʠ ʤʘʪʝʨʠʘʣ ʧʨʦʩʪʦ ʩʢʘʪʳʚʘʣʩʷ ʚ ʜʦʣʠʥʫ. ɺ ʮʝʣʦʤ ʚʦʩʪʦʯʥʳʡ ʉʘʨʳʢʫʤ ʭʘʨʘʢʪʝʨʠʟʫ-

ʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʚʳʩʦʪʳ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ. ɿʘʧʘʜʥʳʡ ʉʘʨʳʢʫʤ ï ʧʨʠʤʳʢʘʝʪ ʢ ʩʝʚʝʨʥʦʤʫ ʩʢʣʦʥʫ 

ʭʨʝʙʪʘ ʅʘʨʘʪ-ʊʶʙʝ, ʯʘʩʪʠʯʥʦ ʧʝʨʝʢʨʳʚʘʷ ʝʛʦ. ʉ ʟʘʧʘʜʘ ʠ ʩʝʚʝʨʘ ʵʪʘ ʯʘʩʪʴ ʜʶʥʳ ʦʢʨʫʞʝʥʘ ʪʝ-

ʣʘʤʠ ʙʫʛʨʠʩʪʳʭ ʧʝʩʢʦʚ. ʅʘ ʚʦʩʪʦʢʝ ʦʥʘ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʧʝʩʢʘʤʠ, ʦʩʳʧʘʶʱʠʤʠʩʷ ʚ ʜʦʣʠʥʫ ʨʝʯʢʠ 

ʐʫʨʘ-ʆʟʝʥʴ. ʅʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʩʫʜʠʪʴ ʦ ʨʘʟʨʝʟʝ ʜʶʥʳ ʧʦ ʣʠʪʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʵʦʣʦʚʦʛʦ ʤʘ-

ʪʝʨʠʘʣʘ [4] ʧʨʦʩʪʦ ʥʝʣʴʟʷ, ʧʦʪʦʤʫ ʯʪʦ ʧʝʩʦʢ ʟʜʝʩʴ ʧʦʩʪʦʷʥʥʦ ʦʩʳʧʘʝʪʩʷ ʠ ʨʳʭʣʳʡ ʤʘʪʝʨʠʘʣ ï 

ʧʝʩʦʢ ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ. ɺʳʩʦʪʘ ʟʘʧʘʜʥʦʛʦ ʉʘʨʳʢʫʤʘ ʧʦʚʳʰʘʝʪʩʷ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ. ɽʱʝ ʠʟ ʛʝʦ-

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʩʫʭʠʝ ʙʘʣʢʠ. ʅʘ ʚʦʩʪʦʯʥʦʤ ʉʘʨʳʢʫʤʝ ʙʘʣʢʘ ʨʘʩ-

ʧʦʣʦʞʝʥʘ ʥʘ ʢʦʥʪʘʢʪʝ ʨʳʭʣʳʭ ʦʪʣʦʞʝʥʠʡ ʤʦʨʩʢʦʡ ʪʝʨʨʘʩʳ ʩ ʢʦʨʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʩʣʘʛʘʶʱʠ-

ʤʠ ʭʨʝʙʝʪ. ʅʘ ʟʘʧʘʜʥʦʤ ʉʘʨʳʢʫʤʝ, ʥʘ ʛʨʘʥʠʮʝ ʧʝʩʢʦʚ ʥʘʣʝʛʘʶʱʠʭ ʥʘ ʩʢʣʦʥ ʭʨʝʙʪʘ ʅʘʨʘʪ-

ʊʶʙʝ, ʪʘʢʞʝ ʧʨʦʭʦʜʠʪ ʙʝʟʚʦʜʥʘʷ ʙʘʣʢʘ, ʟʘʣʦʞʝʥʥʘʷ ʚ ʢʘʨʘʛʘʥʩʢʠʭ ʧʝʩʯʘʥʠʢʘʭ. ɺ ʙʘʣʢʘʭ ʧʨʦʪʝ-

ʢʘʶʪ ʩʝʟʦʥʥʳʝ ʚʦʜʳ. ʅʘ ʶʛʦ-ʟʘʧʘʜʝ ʙʘʣʢʘ ʦʛʨʘʥʠʯʠʚʘʝʪ ʥʘʩʪʫʧʣʝʥʠʝ ʵʦʣʦʚʳʭ ʧʝʩʢʦʚ ʥʘ ʢʘʨʘ-

ʛʘʥʩʢʠʝ ʢʦʨʝʥʥʳʝ ʧʝʩʯʘʥʠʢʠ.  

ʄ  rʧʨʠʚʝʣʠ ʦʧʠʩʘʥʠʝ ʵʪʠʭ ʩʫʭʠʭ ʙʘʣʦʢ, ʢʦʪʦʨʳʝ ʥʝ ʫʯʠʪʳʚʘʶʪ ʥʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ [4, 5], 

ʫʪʚʝʨʞʜʘʶʱʠʝ, ʯʪʦ ʥʘ ʉʘʨʳʢʫʤʝ ʧʨʦʠʟʦʰʝʣ ʧʨʦʨʳʚ ʚʦʜʦʪʦʢʘ ʐʫʨʘ-ʆʟʝʥʴ. ʅʦ ʥʘ ʧʫʪʠ ʧʨʦʨʳ-

ʚʘ ʨʘʩʧʦʣʦʞʝʥʘ ʩʫʭʘʷ ʙʘʣʢʘ ʣʝʚʦʙʝʨʝʞʴʷ, ʥʘ ʢʦʪʦʨʦʡ ʢʘʢʠʭ-ʣʠʙʦ ʩʣʝʜʦʚ ʧʨʦʨʳʚʘ ʥʝʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤ  rʚʠʜʠʤ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʝʚʝʨʥʦʛʦ ʩʢʣʦʥʘ ʭʨʝʙʪʘ ʅʘʨʘʪ-ʊʶʙʝ, ʩʦ-

ʩʪʘʚʣʷʶʱʝʛʦ ʧʝʨʝʜʦʚʦʡ ʭʨʝʙʝʪ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ, ʜʦʣʠʥʫ ʨʝʢʠ ʐʫʨʘ-ʆʟʝʥʴ, ʧʨʦʨʝʟʘʶʱʫʶ 

ʭʘʟʘʨʩʢʫʶ ʤʦʨʩʢʫʶ ʪʝʨʨʘʩʫ (ʢʘʢ ʧʝʨʚʠʯʥʳʡ ʨʝʣʴʝʬ), ʧʦʩʪʨʦʝʥʘ ʵʦʣʦʚʘʷ ʜʶʥʘ ʉʘʨʳʢʫʤ. ʇʨʦ-

ʠʩʭʦʜʠʪ ʥʘʣʦʞʝʥʠʝ ʦʜʥʦʛʦ ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʝʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʜʨʫʛʦʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʢʦʥʝʯʥʦ, 

ʜʶʥʘ ʷʚʣʷʝʪʩʷ ʘʥʦʤʘʣʴʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʪʝʨʨʠʪʦʨʠʠ.  

ɺʦʟʥʠʢʘʝʪ ʮʝʣʳʡ ʨʷʜ ʚʦʧʨʦʩʦʚ: ʧʦʯʝʤʫ ʜʶʥʘ ʧʨʠʫʨʦʯʝʥʘ ʢ ʜʦʣʠʥʝ ʨ. ʐʫʨʘ-ʆʟʝʥʴ, ʙʳʣʦ 

ʣʠ ʵʪʦ ʝʜʠʥʦʝ ʪʝʣʦ ʠʣʠ ʞʝ ʵʪʦ ʜʚʘ ʨʘʟʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʘʢ ʚʦʟʥʠʢʣʠ ʙʫʛʨʠʩʪʳʝ ʧʝʩʢʠ, ʦʙʨʘʤ-

ʣʷʶʱʠʝ ʜʶʥʫ ʥʘ ʟʘʧʘʜʝ ʠ ʚʦʩʪʦʢʝ, ʯʪʦ ʧʦʩʣʫʞʠʣʦ ʥʘʯʘʣʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʶʥʳ? 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʜʶʥʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ [1-6]. ʅʦ ʩ 2007 ʛʦʜʘ 

ʥʘʤʠ (ʣʘʙʦʨʘʪʦʨʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʛʝʦʣʦʛʠʠ ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ) ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ ʧʦ ʠʟʫʯʝʥʠʶ 

ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʠʭ ʵʥʜʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɼʘʛʝʩʪʘʥʘ. ʋʩʪʘʥʦʚʣʝʥʳ ʧʨʦʷʚʣʝʥʠʷ 

ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠʠʤ ʦʙʨʘʟʦʚʘʥʠʷʤʠ. ʄ  rʧʨʠ ʠʟʫʯʝʥʠʠ ʜʶʥʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʘʥʥʳʝ ʧʦ ʚʫʣ-

ʢʘʥʦʛʝʥʥʳʤ ʦʙʨʘʟʦʚʘʥʠʷʤ, ʨʘʩʧʦʣʘʛʘʶʱʠʤʩ ̫ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʶʥʳ ʠʣʠ ʩʦʧʨʠʢʘʩʘʶʱʠʝ ʩ ʥʝʡ. 

ʇʦʢʘʟʘʥʘ, ʯʪʦ ʜʶʥʘ ʧʨʠʫʨʦʯʝʥʘ ʢ ʫʯʘʩʪʢʫ ʅʘʨʘʪ-ʊʶʙʠʥʩʢʦʛʦ ʭʨʝʙʪʘ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦʤʫ 

ʚ ʪʝʢʪʦʥʦ-ʚʫʣʢʘʥʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ, ʛʜʝ ʫʩʪʘʥʦʚʣʝʥʳ: ʧʝʧʣʦʚʳʡ ʤʘʪʝʨʠʘʣ, ʪʝʢʪʦʥʠʯʝʩʢʠʝ 

ʨʘʟʣʦʤʳ, ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʵʢʩʧʣʦʟʠʚʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ (ʜʨʦʙʣʝʥʳʝ ʧʝʩʢʠ ʘʩʩʦʮʠʠʨʫʶʱʝʝ ʩ ʦʞʝ-

ʣʝʟʥʝʥʥʳʤʠ ʚʤʝʱʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ).  

ɿʘʧʘʜʥʳʡ ʠ ʚʦʩʪʦʯʥʳʡ ʉʘʨʳʢʫʤ ʚʩʢʨʳʪʳ ʧʝʩʯʘʥʳʤʠ ʢʘʨʴʝʨʘʤʠ. ɺ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʪʝʭ-

ʥʦʛʝʥʥʳʭ ʨʘʟʨʝʟʘʭ ʦʪʤʝʯʘʝʪʩʷ ʜʦʚʦʣʴʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʢʘʨʙʦʥʘʪʥʳʭ ʢʦʨʦʯʝʢ, ʚ ʚʠʜʝ 

ʝʜʠʥʠʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʠʣʠ (ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʯʘʱʝ) ʚ ʚʠʜʝ ʧʣʘʩʪʦʚ, ʩʣʦʞʝʥʥʳʭ ʢʘʨʙʦʥʘʪʥʳʤʠ 

ʢʦʨʦʯʢʘʤʠ. ʆʩʦʙʝʥʥʦʩʪʠ ʢʦʨʦʯʝʢ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ ʠʤʝʶʪ ʛʣʘʜʢʫʶ ʠʣʠ ʜʘʞʝ ʛʣʷʥʮʝʚʫʶ ʧʦ-

ʚʝʨʭʥʦʩʪʴ ʠ ʢʘʚʝʨʥʦʟʥʦʝ ʦʩʥʦʚʘʥʠʝ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʥʝʦʩʧʦʨʠʤʳʤ ʦʩʥʦʚʘʥʠʝʤ ʪʦʛʦ, ʯʪʦ ʢʘʨʙʦ-

ʥʘʪʥʳʝ ʢʦʨʦʯʢʠ ï ʧʝʨʝʤʝʞʘʝʤʳʝ ʩ ʧʨʦʧʣʘʩʪʢʘʤʠ ʵʦʣʦʚʳʭ ʧʝʩʢʦʚ, ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ ʠʟʣʠʷʥʠʝʤ 

ʢʘʨʙʦʥʘʪʥʳʭ ʬʣʶʠʜʦʚ ʚ ʚʠʜʝ ʨʘʚʥʦʤʝʨʥʳʭ ʧʦʨʮʠʡ. ʕʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʛʝʡʟʝʨʥʳʭ ʩʪʨʫʢʪʫʨ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʜʶʥʳ ʫʯʘʩʪʚʦʚʘʣʠ ʛʝʡʟʝʨʥʳʝ ʧʨʦʮʝʩʩʳ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʚʰʠʝ 

ʩʦʚʤʝʩʪʥʦ ʩ ʚʫʣʢʘʥʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. 

ɼʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʵʦʣʦʚʳʭ ʪʝʣ ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʥʘ ʧʫʪʠ ʠʭ ʧʝʨʝʤʝʱʝʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ 

ʧʨʝʛʨʘʜ ʚ ʚʠʜʝ ʢʦʨʝʥʥʳʭ ʠʣʠ ʦʙʣʦʤʦʯʥʳʭ ʬʦʨʤ ʧʦʨʦʜ ʠʣʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ï ʜʨʝʚʝʩ-

ʥʳʭ, ʢʫʩʪʘʨʥʠʢʦʚʳʭ, ʪʨʘʚʷʥʠʩʪʳʭ ʠ ʪ.ʜ. ɺ ʢʘʨʴʝʨʘʭ ʧʦʜʦʙʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡʥʝ ʦʪʤʝʯʝʥʦ, ʥʦ ʚ 

ʨʘʟʨʝʟʘʭ ʰʠʨʦʢʦ ʨʘʟʚʠʪʳ ʢʘʨʙʦʥʘʪʥʳʝ ʢʦʨʦʯʢʠ, ʢʦʪʦʨʳʝ ʷʚʠʣʠʩʴ ʠʥʠʮʠʠʨʫʶʱʠʤ ʤʦʤʝʥʪʦʤ ʚ 

ʟʘʨʦʞʜʝʥʠʠ ʜʶʥʳ.  
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ʇʦ ʜʘʥʥʳʤ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʘʨʙʦʥʘʪʥʳʝ ʢʦʨʦʯʢʠ ʷʚʣʷʶʪʩʷ ʢʘʨʙʦʥʘʪʥʳʤʠ 

ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʩ ʧʨʠʤʝʩʴʶ ʵʦʣʦʚʳʭ ʧʝʩʢʦʚ. ʄʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʠʟʫʯʘʣʩʷ ʚ ʤʘʣʦʤ ʢʦʣʠʯʝ-

ʩʪʚʝ, ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʤʦʞʝʪ ʚʳʷʚʠʪʴ ʠ ʜʨʫʛʠʝ ʤʠʥʝʨʘʣʳ, ʥʘʧʨʠʤʝʨ, ʩʝʨʠʮʠʪ, ʩʫʜʷ ʧʦ 

ʚʳʩʦʢʠʤ ʢʦʥʮʝʥʪʨʘʮʠʷʤ ʢʘʣʠʷ ʚ ʢʦʨʦʯʢʘʭ ʠ ʥʘʣʠʯʠʝ ʩʝʨʠʮʠʪʘ ʚ ʧʨʦʧʣʘʩʪʢʘʭ ʪʝʨʨʘʩ ʜʦʣʠʥʳ ʨ. 

ʀʩʪʠʩʫʚ. ʌʣʶʠʜʳ, ʬʦʨʤʠʨʦʚʘʚʰʠʝ ʢʦʨʦʯʢʠ, ʠʤʝʣʠ ʢʘʨʙʦʥʘʪʥʳʡ ʩʦʩʪʘʚ ʢʦʣʣʦʠʜʥʦʛʦ ʪʠʧʘ, ʩʫ-

ʜ ̫ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜʦʰʚʳ ʢʦʨʦʯʝʢ. ʕʥʜʦʛʝʥʥʳʡ ʩʦʩʪʘʚ ʢʦʨʦʯʝʢ ʧʦʜʪʚʝʨ-

ʞʜʘʝʪʩʷ ʠʟʦʪʦʧʠʝʡ ʫʛʣʝʨʦʜʘ. ʆʩʪʘʪʢʠ ʢʘʨʙʦʥʘʪʥʳʭ ʢʦʨʦʯʝʢ ʦʪʤʝʯʘʶʪʩʷ ʥʘ ʩʦʚʨʝʤʝʥʥʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʵʦʣʦʚʳʭ ʪʝʣ ʥʘ ʚʦʩʪʦʯʥʦʤ ʠ ʟʘʧʘʜʥʦʤ ʉʘʨʳʢʫʤʝ. ɻʝʦʭʠʤʠʷ ʫʨʘʥʘ ʠ ʮʚʝʪʥʳʭ ʤʝʪʘʣ-

ʣʦʚ ʢʦʨʦʯʝʢ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʪʘʢʦʚʳʤ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʝʧʣʦʚ. ʅʘ ʚʦʩʪʦʯʥʦʤ ʉʘʨʳʢʫʤʝ ʦʪʤʝʯʝ-

ʥ  rʝʜʠʥʠʯʥʳʝ ʢʨʫʧʥʳʝ ʦʙʣʦʤʢʠ ʧʝʩʯʘʥʠʢʦʚ, ʘʥʘʣʦʛʠʯʥʳʝ ʢʘʨʘʛʘʥʩʢʠʤ ʧʝʩʯʘʥʠʢʘʤ, ʚʳʭʦʜʷ-

ʱʠʤ ʥʘ ʩʢʣʦʥʝ ʅʘʨʘʪ-ʊʶʙʠʥʩʢʦʛʦ ʭʨʝʙʪʘ. ʆʥʠ ʚʦʟʥʠʢʣʠ ʧʨʠ ʵʢʩʧʣʦʟʠʚʥʳʭ ʧʨʦʮʝʩʩʘʭ. 

ʆ ʨʘʩʧʦʣʦʞʝʥʠʠ ʜʶʥʳ. ɼʶʥʘ ʧʨʠʫʨʦʯʝʥʘ ʢ ʚʳʭʦʜʫ ʨʝʯʢʠ ʐʫʨʘ-ʆʟʝʥʴ ʠʟ ʅʘʨʘʪ-

ʊʶʙʠʥʩʢʦʛʦ ʭʨʝʙʪʘ. ɽʩʣʠ ʙ  rʦʥʘ ʙʳʣʘ ʨʘʩʧʦʣʦʞʝʥʘ ʢ ʩʝʚʝʨʫ ʦʪ ʥʘʩʪʦʷʱʝʛʦ ʝʝ ʧʦʣʦʞʝʥʠʷ, ʵʪʦ 

ʥʝ ʚʳʟʚʘʣʦ ʙ  rʪʘʢʦʡ ʷʚʥʦ ʚʳʨʘʞʝʥʥʦʡ ʵʢʩʢʣʶʟʠʚʥʦʩʪʠ. ʉʦʛʣʘʩʠʪʝʩʴ, ʯʪʦ ʦʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʥʝ ʚ 

ʩʘʤʦʤ ʙʣʘʛʦʧʨʠʷʪʥʦʤ ʤʝʩʪʝ ʜʣʷ ʝʝ ʬʦʨʤʠʨʦʚʘʥʠʷ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʶʥʘ 

ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʤ ʚ ʪʝʢʪʦʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʫʯʘʩʪʢʦʤ ʭʨʝʙʪʘ ʅʘʨʘʪ-

ʊʶʙʝ [7], ʩ ʵʧʠʮʝʥʪʨʦʤ ʠ ʤʦʜʝʣʴʶ ʦʯʘʛʘ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ (1970). ʕʪʦ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʦ ʚʣʠʷʥʠʠ ʵʥʜʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʚʫʣʢʘʥʠʟʤʘ) ʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʶʥʳ. 

ɺ ʩʪʘʪʴʝ [7] ʤ  rʧʦʢʘʟʘʣʠ ʥʘʣʠʯʠʝ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʚ ʢʘʨʘʛʘʥʩʢʠʭ ʧʝʩʯʘʥʠ-

ʢʘʭ, ʚʳʭʦʜʷʱʠʭ ʚ ʫʩʪʴʝ ʨʝʯʝʢ ʐʫʨʘ-ʆʟʝʥʴ, ʀʩʪʠʩʫʚ, ʥʘ ɹʫʡʥʘʢʩʢʦʤ ʧʝʨʝʚʘʣʝ ʯʝʨʝʟ ʭʨʝʙʝʪ ʅʘ-

ʨʘʪ-ʊʶʙʝ (ʩʝʚʝʨʥʳʡ ʩʢʣʦʥ) ʧʦ ʪʨʘʩʩʝ ʄʘʭʘʯʢʘʣʘ-ɹʫʡʥʘʢʩʢ ʠ ʚ ʜʨʫʛʠʭ ʤʝʩʪʘʭ. ʕʪʘ ʪʨʝʱʠʥʦʚʘ-

ʪʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʚʳʭʦʜʠʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʚ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜʘʭ, ʥʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʠ ʥʘ ʛʣʫ-

ʙʠʥʝ. ʅʘ ʪʘʢʠʭ ʛʣʫʙʠʥʥʳʭ ʫʯʘʩʪʢʘʭ ʨʘʩʧʦʣʦʞʝʥʘ ʜʶʥʘ ʉʘʨʳʢʫʤ. ʅʘ ʵʪʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʝ, ʤ  rʩʯʠʪʘʝʤ, ʨʘʩʧʦʣʦʞʝʥʳ ʠʩʪʦʯʥʠʢʠ ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʆʥʠ ʠ ʬʦʨʤʠʨʦʚʘ-

ʣʠ ʛʝʡʟʝʨʥʳʝ ʩʪʨʫʢʪʫʨʳ ʠ ʢʘʨʙʦʥʘʪʥʳʝ ʢʦʨʦʯʢʠ (ʛʝʡʟʝʨʠʪʳ) ʠ ʦʙʫʩʣʦʚʠʣʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʶ-

ʥʳ, ʧʨʠʫʨʦʯʝʥʥʦʝ ʢ ʚʳʭʦʜʫ ʨʝʯʢʠ ʐʫʨʘ-ʆʟʝʥʴ ʥʘ ʭʘʟʘʨʩʢʫʶ ʧʨʠʤʦʨʩʢʫʶ ʥʠʟʤʝʥʥʦʩʪʴ.  

ʊʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʦʪʤʝʯʝʥʥʳʝ ʚʳʰʝ, ʟʘʨʦʜʠʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʥʴʰʝ, 

ʦʙʨʘʟʦʚʘʥʠʷ ʜʶʥʳ (ʧʨʠʟʥʘʢʠ ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʧʦʜʚʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʦʪʤʝʯʘʶʪʩʷ ʚ ʢʘʨʘʛʘʥ-

ʯʦʢʨʘʢʝ). ʆʥʠ ʬʦʨʤʠʨʦʚʘʣʠ ʨʘʟʜʨʦʙʣʝʥʥʫʶ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʘʷ ʧʦʜʥʦʚʣʷʣʘʩʴ ʚ ʙʦʣʝʝ 

ʧʦʟʜʥʝʝ ʚʨʝʤʷ ʠ ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʜʶʥʳ.  

ʄʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʪʘʢʠʝ ʨʝʯʢʠ ʢʘʢ ʗʤʘʥ-ʉʫ, ʗʨʳʢ-ʉʫ, ɸʢʪʘʰ, ʐʫʨʘ-

ʆʟʝʥʴ, ʏʝʨʢʝʩ-ʆʟʝʥʴ ʠ ʜʨʫʛʠʝ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʢ ʚʦʩʪʦʢʫ, ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʦ ʨʘʟʣʦʤʘʤ ʤʝʨʠʜʠ-

ʦʥʘʣʴʥʦʛʦ ʟʘʣʦʞʝʥʠʷ (ʧʨʠ ʩʙʣʠʞʝʥʠʠ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʠ ɸʨʘʚʠʡʩʢʦʡ ʧʣʠʪ). ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ ʙʳʣʘ ʟʘʣʦʞʝʥʘ ʜʦʣʠʥʘ ʨ. ʐʫʨʘ-ʆʟʝʥʴ ʠ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʧʨʠʜʝʣʴʪʦʚʳʡ ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʫʯʘ-

ʩʪʦʢ, ʧʦ ʢʦʪʦʨʦʤʫ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʨʦʰʣʠ ʚʫʣʢʘʥʦʛʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʜʶʥʳ, ʜʘʛʝ-

ʩʪʘʥʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʠ ʪ.ʜ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʜʦʣʠʥʘ ʟʘʣʦʞʝʥʘ ʧʦ ʨʘʟʣʦʤʫ, ʧʦ ʜʨʦʙʣʝʥ-

ʥʳʤ ʧʦʨʦʜʘʤ ʢʦʪʦʨʦʛʦ (ʩʘʨʤʘʪʩʢʠʝ ʛʣʠʥʳ) ʧʨʦʪʝʢʘʣʠ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ. ʆʥʠ ʨʘʟʤʷʛʯʠʣʠ 

ʵʪʠ ʧʦʨʦʜʳ ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʥʘ ʫʯʘʩʪʢʝ ʣʝʚʦʙʝʨʝʞʥʦʡ ʜʶʥʳ ʯʝʨʝʟ ʨʝʯʢʫ ʥʝʚʦʟʤʦʞʥʦ ʧʨʦʝʭʘʪʴ ʥʘ 

ʪʨʘʥʩʧʦʨʪʝ (ʘʚʪʦʤʦʙʠʣʴ, ʪʨʘʢʪʦʨ), ʧʦʪʦʤʫ ʯʪʦ ʦʥʠ ʪʦʥʫʪ ʚ ʨʘʟʤʷʛʯʝʥʥʳʭ ʧʦʨʦʜʘʭ. ʀʟ ʵʪʦʛʦ 

ʩʣʝʜʫʝʪ, ʯʪʦ ʜʶʥʘ ʵʪʦ ʜʚʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʫʯʘʩʪʢʘ ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʚʝʪʨʘʤʠ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʛʦ ʠ ʶʛʦ-ʟʘʧʘʜʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʦʟʦʡ ʚʝʪʨʦʚ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʦʪ-

ʣʠʯʠʝ ʦʪ ʘʚʪʦʨʦʚ, ʩʯʠʪʘʶʱʠʭ, ʯʪʦ ʫʯʘʩʪʢʠ ʉʘʨʳʢʫʤʘ ʵʪʦ ʝʜʠʥʦʝ ʪʝʣʦ, ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʧʨʦʨʳ-

ʚʦʤ ʜʶʥʳ ʨʝʯʢʦʡ ʐʫʨʘ-ʆʟʝʥʴ, ʝʱʝ ʦʜʠʥ ʜʠʩʢʫʩʩʠʦʥʥʳʡ ʚʦʧʨʦʩ. 

ʇʨʦʨʳʚ ʜʶʥʳ ʨʝʯʢʦʡ ʐʫʨʘ-ʆʟʝʥʴ [4, 5]. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʶʥʘ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ, ʘ ʟʘʪʝʤ 

ʙʳʣʘ ʧʨʦʨʚʘʥʘ ʨʝʯʢʦʡ ʐʫʨʘ-ʆʟʝʥʴ. ʅʦ ʚ [8] ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚʦʜʦʪʦʢ ʐʫʨʘ-ʆʟʝʥʴ ʚʦʟʥʠʢ 

ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʭʨʝʙʪʦʚ ʅʘʨʘʪ-ʊʶʙʝ ʠ ʚʤʝʩʪʝ ʩ ʐʫʨʘ-ʆʟʝʥʴ ʘʥʘʣʦʛʠʯʥʦ ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ ʨʝʯ-

ʢʠ ʏʝʨʢʝʩ-ʆʟʝʥʴ, ʄʘʥʘʩ-ʆʟʝʥʴ ʠ ʜʨ., ʢʦʛʜʘ ʚʦʟʜʳʤʘʣʩʷ ʇʝʨʝʜʦʚʦʡ ʠ ɻʠʤʨʠʥʩʢʠʡ ʭʨʝʙʪʳ ɺʦ-

ʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ. ʊ.ʝ. ʚʦʟʜʳʤʘʣʠʩʴ ʙʣʦʢʠ, ʢʦʪʦʨʳʝ ʘʥʪʝʮʝʜʝʥʪʥʦ ʧʨʦʨʝʟʘʣʠʩʴ ʨʝʯʢʘʤʠ. ʀ ʵʪʦ 

ʧʦʥʷʪʥʦ, ʜʣʷ ʧʨʦʨʳʚʘ ʨʝʯʢʦʡ ʐʫʨʘ-ʆʟʝʥʴ ʜʶʥʳ ʉʘʨʳʢʫʤ, ʥʫʞʥʦ ʯʪʦʙʳ ʚʦʟʜʳʤʘʣʩʷ ʦʪʜʝʣʴʥʦ 



ʊʫʣʳʰʝʚʘ ɽ.ɺ., ʄʘʮʘʧʫʣʠʥ ɺ.ʋ., ʀʩʘʢʦʚ ʉ.ʀ. 
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ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʙʣʦʢ ʭʨʝʙʪʘ ʅʘʨʘʪ-ʊʶʙʝ. ʉʦʛʣʘʩʥʦ ʦʨʦʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʧʘʨʘʜʠʛʤʝ ɺʦʩʪʦʯ-

ʥʦʛʦ ʂʘʚʢʘʟʘ [9-12] ʵʪʦ ʥʝʚʦʟʤʦʞʥʦ. ʆʩʪʘʝʪʩʷ ʥʝʧʦʥʷʪʥʳʤ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ɹʫʡʥʘʢʩʢʦʡ ʚʧʘʜʠ-

ʥ  rʚ ʵʪʦʤ ʩʣʫʯʘʝ, ʢʫʜʘ ʜʝʚʘʣʘʩʴ ʚʦʜʘ ʠʟ ʵʪʦʡ ʢʦʪʣʦʚʠʥʳ. ʅʝ ʥʘʭʦʜʷʪ ʦʙʲʷʩʥʝʥʠʝ ʠ ʜʨʫʛʠʝ ʬʘʢ-

ʪ rʧʨʠʚʝʜʝʥʥʳʝ [4]. ʅʘʧʨʠʤʝʨ, ʥʘʣʠʯʠʝ ʛʘʣʴʢʠ ʚ ʣʝʚʦʙʝʨʝʞʥʳʭ ʵʦʣʦʚʳʭ ʧʝʩʢʘʭ ʜʶʥʳ.  

ɺ ʢʘʨʴʝʨʝ ʣʝʚʦʙʝʨʝʞʴʷ ʦʪʤʝʯʘʝʪʩʷ ʩʣʦʡ ʩʣʘʙʦʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ. ɻʘʣʴʢʘ ʚ 

ʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʩʯʘʥʠʢʘʤʠ, ʩʣʘʙʦʦʢʘʪʘʥʥʳʤʠ, ʘʥʘʣʦʛʠʯʥʳʤʠ ʢʘʨʘʛʘʥʩʢʠʤ ʧʝʩʯʘʥʠʢʘʤ 

ʭʨʝʙʪʘ ʅʘʨʘʪ-ʊʶʙʝ. ɻʘʣʴʢʘ, ʠ ʜʨʫʛʦʡ ʢʨʫʧʥʳʡ ʘʣʣʶʚʠʘʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʚ ʜʦʣʠʥʝ ʐʫʨʘ-ʆʟʝʥʴ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʦʩʥʦʚʥʦʤ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʟʜʝʩ ɹʞʝ ʛʘʣʴʢʘ ʩʦʩʪʦʠʪ ʠʟ ʧʝʩʯʘʥʠʢʦʚ. ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʵʪʠʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʪʘʢʦʚʦ, ʯʪʦ ʢ ʥʝʤʫ ʨʝʯʢʘ ʐʫʨʘ-ʆʟʝʥʴ ʥʠʢʘʢ ʥʝ ʤʦʛʣʘ ʧʦ-

ʜʦʡʪʠ. ɸ ʜʨʫʛʠʭ ʚʦʜʦʪʦʢʦʚ ʟʜʝʩʴ ʥʝʪ. 

ʕʪʦʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʢʦʥʛʣʦʤʝʨʘʪʳ ʦʪʥʦʰʝʥʠʝ ʢ ʘʣʣʶʚʠʘʣʴʥʳʤ ʧʨʦʮʝʩʩʘʤ ʥʝ ʠʤʝʶʪ. 

ʕʪʦ ʧʨʦʜʫʢʪʳ ʵʢʩʧʣʦʟʠʠ ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʜʶʥʳ, ʦʙʣʦʤʢʠ ʧʝʩʯʘʥʠʢʦʚ ʦʢʘʪʳʚʘʣʠʩʴ ʧʨʠ ʵʢʩʧʣʦ-

ʟʠʠ, ʘ ʪʘʢʞʝ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʠ ʵʦʣʦʚʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʊʘʢʦʝ ʞʝ ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʦʠʩ-

ʭʦʞʜʝʥʠʷ ʛʘʣʴʢʠ, ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʥʘʭʦʜʷʪ ʠ ʜʨʫʛʠʝ ʫʯʘʩʪʢʠ ʜʶʥʳ.  

ʀʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʣʝʜʫʝʪ, ʯʪʦ ʜʶʥʘ ʉʘʨʳʢʫʤ ʢʘʢ ʩ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʥʘʨʫʞʠ, ʪʘʢ ʠ ʧʦ ʚʥʫʪʨʝʥʥʝʤʫ ʩʪʨʦʝʥʠʶ, ʫʯʘʩʪʠʝ ʚ ʝʝ ʦʙʨʘʟʦʚʘʥʠʠ ʵʥʜʦʛʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʷʚʣʷʝʪʩʷ ʵʢʩʢʣʶʟʠʚʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ï ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʘʥʦʤʘʣʠʝʡ ʚ ɼʘʛʝ-

ʩʪʘʥʝ.  

 ʉʪʘʪʴʷ ʧʦʜʛʦʪʦʚʣʝʥʘ ʚ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʀɻ ɼʌʀʎ ʈɸʅ 

ʧʦ ʪʝʤʝ ʅʀʈ ʈʝʛ. ʥʦʤʝʨ ʅʀʆʂʊʈ ɸɸɸɸ-ɸ17-117021310202-6. 
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ʉʃɽɼʓ ʇɸʃɽʆʉɽʁʉʄʆʉʆɹʓʊʀʁ ɺ ʇʈɽɼɽʃɸʍ  

ɼɽʁɹʋʂ-ʍɸʈɹʋʂʉʂʆʁ ɸʅʊʀʂʃʀʅɸʃʀ ʉʃɸʅʎɽɺʆɻʆ ɼɸɻɽʉʊɸʅɸ 
 

ʄʘʛʦʤʝʜʦʚ ʈ.ɸ. 

ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ɼʌʀʎ ʈɸʅ 
 

ʄʥʦʞʝʩʪʚʦ ʧʨʠʟʥʘʢʦʚ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʠ ʚʳʜʝʣʝʥʠʝ ʩʝʡʩʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ 

(ʧʦʤʠʤʦ ʧʨʦʯʠʭ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ) ʧʦʜʚʝʨʞʝʥʦ ʜʣʠʥʥʳʤ ʧʫʣʴʩʘʮʠʷʤ, ʧʝʨʠʦʜʠʯʥʦʩʪʠ. 

ʋʣʦʚʠʪʴ ʧʦʜʦʙʥʳʝ ʧʫʣʴʩʘʮʠʠ ʤʦʞʥʦʪʦʣʴʢʦ ʠʟʫʯʘʷ ʩʣʝʜʳ ʧʘʣʝʦʩʝʡʩʤʦʩʦʙʳʪʠʡ ʚ ʩʣʦʷʭ ʟʝʤʣʠ. 

 

ʇʨʦʚʝʜʝʥʳ ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʝʨʭʥʝ ʘʘʣʝʥ-ʙʘʡʦʩ-ʙʘʪʩʢʠʭ ʦʪʣʦʞʝʥʠʡ (ʜʝʡʙʫʢ-ʭʘʨʙʫʢʩʢʦʡ ʩʚʠʪʳ ʩʨʝʜ-

ʥʝʡ ʶʨʳ) ʚ ʧʨʝʜʝʣʘʭ ʩʪʨʫʢʪʫʨʳ ʘʥʪʠʢʣʠʥʘʣʠ ʥʘ ʧʨʝʜʤʝʪ ʧʦʠʩʢʘ ʩʣʝʜʦʚ ʧʘʣʝʦʩʝʡʩʤʦʩʦʙʳʪʠʡ ʠ ʠʭ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʷ ʧʦ ʨʘʟʨʝʟʫ ʠ ʧʣʦʱʘʜʠ. ʆʙʥʘʨʫʞʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʣʝʜʳ ʧʘʣʝʦʩʝʡʩʤʦʩʦʙʳʪʠʡ, ʥʝʩʫʱʠʝ ʠʥʬʦʨʤʘ-

ʮʠ ʁʦ ʙʫʨʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʞʠʟʥʠ ʧʨʦʰʣʳʭ ʵʧʦʭ. ʆʪʤʝʯʝʥʥʳʝ ʩʣʝʜʳ ʧʘʣʝʦʩʝʡʩʤʦʩʦʙʳʪʠʡ, ʦʭʚʘʪʳʚʘʶʱʠʡ 

ʩʨʝʜʥʝ-ʚʝʨʭʥʝʶʨʩʢʠʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʧʨʦʪʝʢʘʚʰʠʭ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʪʦ ʜʘʣʝʢʦʝ ʚʨʝʤʷ. ʆʪʤʝʯʘʝʪʩʷ ʯʪʦ, ʩʨʝʜʥʝ-ʚʝʨʭʥʝʶʨʩʢʦʝ ʚʨʝʤʷ, ʦʪʣʠʯʘʝʪʩʷ 

ʦʪ ʥʠʞʥʝʤʝʣʦʚʦʛʦ ʥʝʩʧʦʢʦʡʥʳʤ ʨʝʞʠʤʦʤ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚʳʟʚʘʥʥʳʤ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤʠ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʪʦʛʦ ʚʨʝʤʝʥʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʣʝʦʩʝʡʩʤʦʩʦʙʳʪʠʷ, ʧʦʜʚʦʜʥʦʦʧʦʣʟʥʝʚʳʝ ʷʚʣʝʥʠʷ, ʧʘʣʝʦʩʝʡʩʤʦʜʠʩʣʦʢʘʮʠʠ, ʧʘʣʝʦʩʝʡ-

ʩʤʦʜʝʬʦʨʤʘʮʠʠ, ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʛʦʣʦʮʝʥʦʚʘʷ ʩʝʡʩʤʠʯʥʦʩʪʴ, ʠʩʪʦʨʠʯʝʩʢʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ɺʦʩʪʦʯʥʳʡ 

ʂʘʚʢʘʟ. 

 

TRACES OF PALEOSEISMIC EVENTS WITHIN 

DAYBOOK-HARBUCKS ANTICLINE SHALE DAGESTAN 
 

Magomedov R.A. 

Institute of Geology of the Dagestan Federal Research Center of the Russian Academy of Sciences 
 

Field studies of the Upper Aalen-Baiosbat sediments (the Deibuk-Harbuk Formation of the Middle Jurassic) within 

the anticline structure were carried out to search for traces of paleoseismic events and their distribution over the section 

and area. Numerous traces of paleoseismic events have been found, which do not contain information about the turbulent 

tectonic life of past epochs. The marked traces of paleoseismic events covering the Middle-Upper Jurassic stage of the ter-

ritory's development demonstrate the intensity of seism tectonic processes that took place in this territory at that distant 

time. It is noted that the Middle-Upper Jurassic time differs from the Lower Cretaceous by the turbulent sedimentation re-

gime caused by catastrophic geological processes of that time. 

Keywords: paleoseismic events, underwater landslide phenomena, paleoseismodislocations, paleoseismodefor-

mations, tectonic activity, Holocene seismicity, historical earthquakes, Eastern Caucasus. 

 

ɺʚʝʜʝʥʠʝ 

ʆʮʝʥʢʘ ʩʪʝʧʝʥʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ, ʠʟʫʯʝʥʠʝ ʠ ʧʨʦʛʥʦʟ ʩʝʡʩʤʦʩʦʙʳʪʠʡ ʥʘ ʛʫʩʪʦʥʘ-

ʩʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦʩʷ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ, ʘʢʪʫʘʣʴʥʘ ʢʘʢ ʥʠʢʦʛʜʘ [6, 16-18, 27, 28, 29 ʠ ʜʨ.]. 

ʊʝʢʪʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʰʣʳʭ ʵʧʦʭ ʥʝʠʟʙʝʞʥʦ ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ ʠ ʧʦʚʳʰʝʥʥʦʡ ʩʝʡ-

ʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ɺ ʩʣʦʷʭ ɿʝʤʣʠ, ʧʦʜʦʙʥʦ ʢʥʠʛʝ, ʚ ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʤ ʧʦʨʷʜʢʝ ʟʘʧʝʯʘʪʣʝ-

ʥ  rʚʩʝ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ ʚʠʜʝ ʢʨʫʧʥʳʭ ʧʦʜʚʦʜʥʦ-ʦʧʦʣʟʥʝʚʳʭ ʜʝʬʦʨʤʘʮʠʡ, 

ʦʙʨʫʰʝʥʠʡ, ʚʟʙʨʦʩʦʚ, ʩʜʚʠʛʦʚ, ʛʣʳʙʦʚʳʭ ʚʥʝʜʨʝʥʠʡ ʪʠʧʘ ʦʣʠʩʪʦʩʪʨʦʤʦʚ ʠ ʦʣʠʩʪʦʣʠʪʦʚ ʠ ʪ.ʧ. 

ʍʦʪʷ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʨʘʟʣʠʯʥʳʤʠ ʧʨʠʯʠʥʘʤʠ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʙʦʣʴ-

ʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʩʭʦʜʷʪʩʷ ʥʘ ʪʦʤ, ʯʪʦ ʚ ʠʭ ʦʙʨʘʟʦʚʘʥʠʠ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʠʛʨʘʣʠ ʜʨʝʚ-

ʥʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ɸʥʘʣʠʟ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦ ʨʘʟʨʝʟʫ ʠ ʧʣʦʱʘʜʠ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ 

ʧʨʠ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʠ ʧʨʦʚʝʜʝʥʠʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ. 



ʄʘʛʦʤʝʜʦʚ ʈ.ɸ. 
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ʄʦʱʥʳʤ ʠ, ʧʨʘʢʪʠʯʝʩʢʠ, ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʦʙʲʝʢʪʠʚʥʦʛʦʩʝʡʩʤʠʯʝ-

ʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʘʣʝʦʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʅ.ɸ. ʌʣʦʨʝʥʩʦ-

ʚʳʤ, ɺ.ʇ. ʉʦʣʦʥʝʥʢʦ ʠ ʠʭ ʫʯʝʥʠʢʘʤʠ, ʧʦʟʚʦʣʷʶʱʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʠʪʴ ʥʘʰʠ ʟʥʘʥʠʷ ʦ 

ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ. ʅʝʜʦʩʪʘʪʦʢ ʠʩʪʦʨʠʯʝʩʢʠʭ ʩʚʝʜʝʥʠʡ ʦ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʷʭ, ʥʝʛʘ-

ʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʦʙʲʝʢʪʠʚʥʦʤ ʩʝʡʩʤʠʯʝʩʢʦʤ ʨʘʡʦʥʠʨʦʚʘʥʠʠ. ɹʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʧʘʣʝʦʩʝʡʩʤʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩʝʡʩʤʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʠ ʜʦʢʘʟʘʥʘ ʚʳ-

ʩʦʢʘʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʦʙʰʠʨʥʳʭ ʤʘʣʦʦʙʞʠʪʳʭ ʪʝʨʨʠʪʦʨʠʡ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ, ʩʯʠ-

ʪʘʚʰʠʭʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʘʩʝʡʩʤʠʯʥʳʤʠ. ʉ ʩʝʨʝʜʠʥʳ 70-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ, ʨʘʟʚʠʪʠʝ ʧʘʣʝ-

ʦʩʝʡʩʤʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʟʘ ʨʫʙʝʞʦʤ ʧʨʠʦʙʨʝʣʦ ʣʘʚʠʥʦʦʙʨʘʟʥʳʡ ʭʘʨʘʢʪʝʨ. ʆʥ ʩ ʫʩʧʝʭʦʤ 

ʧʨʠʤʝʥʷʣʩʷ ʚ ʗʧʦʥʠʠ, ʉʐɸ, ʀʪʘʣʠʠ, ʂʠʪʘʝ, ʀʥʜʠʠ ʠ, ʧʦʞʘʣʫʡ, ʪʝʧʝʨʴ ʪʨʫʜʥʦ ʥʘʡʪʠ ʩʪʨʘʥʫ, 

ʛʜʝ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʪʘ ʤʝʪʦʜʠʢʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʚʦʩʩʪʘʥʦʚʠʪʴ ʠʩʪʦʨʠʶ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʢʠ ʪʳʩʷʯ ʣʝʪ. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʦʙʥʘʨʫʞʝʥ-

ʥʳʭ ʩʣʝʜʦʚ ʧʘʣʝʦʩʝʡʩʤʦʩʦʙʳʪʠʡ ʚ ʧʨʝʜʝʣʘʭ ɼʝʡʙʫʢ-ʍʘʨʙʫʢʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʠ, ʢʘʢ ʦʪʜʝʣʴʥʦ 

ʚʟʷʪʦʡ ʩʪʨʫʢʪʫʨʳ ʉʣʘʥʮʝʚʦʛʦ ɼʘʛʝʩʪʘʥʘ, ʠʩʪʦʨʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʢʦʪʦʨʦʛʦ ʭʘʨʘʢʪʝ-

ʨʠʟʫʝʪ ʧʦʯʪʠ ʚʝʩʴ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʡ ʩʝʛʤʝʥʪ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ. ʇʨʝʜʧʨʠʥʷʪʘʧʦʧʳʪʢʘ ʚʦʩ-

ʩʪʘʥʦʚʠʪʴ ʠʩʪʦʨʠʶ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʥʝ ʪʦʣʴʢʦ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʢʠ ʪʳʩʷʯ ʣʝʪ, ʥʦ ʠ ʟʘ-

ʛʣʷʥʫʪʴ ʚʛʣʫʙʴ ʚʝʢʦʚ ʥʘ 150 ʤʣʥ. ʠ ʙʦʣʝʝ ʣʝʪ, ʥʘʯʠʥʘʷ ʦʪ ʩʨʝʜʥʝʶʨʩʢʦʛʦ ʧʝʨʠʦʜʘ ʜʦ ʛʦʣʦʮʝʥʘ. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ - ʥʝ ʪʦʣʴʢʦ ʠ ʥʝ ʩʪʦʣʴʢʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʥʘʣʠʯʠʷ ʩʣʝʜʦʚ ʧʘʣʝʦʩʝʡʩʤʦ-

ʩʦʙʳʪʠʡ ʠ ʠʭ ʘʥʘʣʠʟ, ʦʧʠʩʘʥʥʳʭ ʥʘʤʠ ʚ ʧʨʦʰʣʳʭ ʧʫʙʣʠʢʘʮʠʷʭ. ɻʣʘʚʥʦʡ ʧʨʠʯʠʥʦʡ, ʧʦʙʫʜʠʚ-

ʰʝʡ ʥʘʧʠʩʘʪʴ ʝʝ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʩʣʫʞʠʣʦ çʪʠʭʦʝ ʠʛʥʦʨʠʨʦʚʘ-

ʥʠʝè ʠ ʥʝʜʦʧʫʩʪʠʤʦ ʧʨʝʥʝʙʨʝʞʠʪʝʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʛʝʦʣʦʛʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʠʩʪʦ-

ʨʠʝʡ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ ʢ ʩʦʙʨʘʥʥʦʤʫ ʬʘʢʪʠʯʝʩʢʦʤʫ ʤʘʪʝʨʠʘʣʫ. 

ʄʘʪʝʨʠʘʣ ʠ ʘʥʘʣʠʟ 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʩʰʪʘʙʦʚ ʧʨʦʷʚʣʝʥʠʷ ʩʣʝʜʦʚ ʧʘʣʝʦʩʝʡʩʤʦʩʦʙʳʪʠʡ ʚ ʧʨʝʜʝʣʘʭ ʩʪʨʫʢ-

ʪʫʨʳ ʘʥʪʠʢʣʠʥʘʣʠ, ʧʨʦʚʝʜʝʥʳ ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʝʨʭʥʝʘʘʣʝʥ-ʙʘʡʦʩ-ʙʘʪʩʢʦʡ ʪʝʨʨʠʛʝʥʥʦʡ 

ʪʦʣʱʠ (ʜʝʡʙʫʢ-ʭʘʨʙʫʢʩʢʦʡ ʩʚʠʪʳ ʩʨʝʜʥʝʡ ʶʨ r [11,13]) ʚ ʤʝʩʪʘʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʦʙʥʘʞʝʥʠʡ ʠ 

ʵʨʦʟʠʦʥʥʳʭ ʚʨʝʟʘʭ. ʇʦʣʝʚʳʝ ʥʘʙʣʶʜʝʥʠʷ ʩ ʧʨʠʚʷʟʢʦʡ ʩʣʝʜʦʚ ʧʘʣʝʦʩʝʡʩʤʦʩʦʙʳʪʠʡ ʢ ʤʝʩʪʥʦʩʪʠ 

(ʧʦ ʨʘʟʨʝʟʫ ʠ ʧʦ ʧʣʦʱʘʜʠ) ʧʦʟʚʦʣʠʣʠ ʦʮʝʥʠʪʴ ʤʝʩʪʘ ʠʭ ʩʢʦʧʣʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʩʪʨʫʢʪʫʨʳ. ʆʩ-

ʥʦʚʥʘʷ ʤʘʩʩʘ ʦʙʥʘʨʫʞʝʥʥʳʭ ʩʣʝʜʦʚ ʧʨʠʫʨʦʯʝʥʳ ʢ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʘʥʪʠʢʣʠʥʘʣʠ (ʢ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦ ʧʨʠʧʦʜʥʷʪʦʡ ʝʝ ʯʘʩʪʠ). ʆʪʣʦʞʝʥʠʷ, ʩʣʘʛʘʶʱʠʝ ʩʪʨʫʢʪʫʨʫ, ʨʘʟʙʠʪʳ ʩʣʦʞʥʦʡ ʩʝʪʴʶ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʨʘʟʣʠʯʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʠ ʨʘʟʥʦʡ ʧʨʦ-

ʪʷʞʝʥʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʨʘʟʣʦʤʦʚ ʠ ʪʨʝʱʠʥ (ʨʠʩ. 1). 

ʊʝʨʨʠʛʝʥʥʘʷ ʬʦʨʤʘʮʠʷ ʥʠʞʥʝʡ-ʩʨʝʜʥʝʡ ʶʨʳ, ʩʣʘʛʘʶʱʘʷ ʩʪʨʫʢʪʫʨʫ ʘʥʪʠʢʣʠʥʘʣʠ ʭʘʨʘʢ-

ʪʝʨʠʟʫʝʪʩʷ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʤ ʩʦʩʪʘʚʦʤ ʠ ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʠ ʧʦʜʩʪʠʣʘʶʱʠʭ ʧʦ-

ʨʦʜ ʫʛʣʦʚʳʤ ʥʝʩʦʛʣʘʩʠʝʤ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʦʥʘ ʚ ʦʙʥʘʞʝʥʥʦʡ ʵʨʦʟʠʝʡ ʠ ʨʘʟʤʳʚʦʤ ʯʘʩʪʠ ʩʪʨʫʢʪʫ-

ʨ ,r ʤʦʱʥʦʡ, ʙʦʣʝʝ ʪʩrʷʯ ʤʝʪʨʦʚ, ʪʦʣʱʝʡ ʦʩʘʜʦʯʥʳʭ, ʚ ʦʩʥʦʚʥʦʤ ʛʣʫʙʦʢʦʚʦʜʥʳʭ, ʤʦʨʩʢʠʭ ʧʦ-

ʨʦʜ. ʍʘʨʘʢʪʝʨ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ (ʧʦʨʷʜʦʢ ʥʘʧʣʘʩʪʦʚʘʥʠʷ ʧʦʨʦʜ ï ʠʭ ʯʝʨʝʜʦʚʘʥʠʝ ʚ ʨʘʟʨʝʟʝ), 

ʦʧʨʝʜʝʣʷʣʩʷ ʢʦʣʝʙʘʥʠʷʤʠ ʫʨʦʚʥʷ ʤʦʨʷ. ɻʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ, ʥʝ ʧʦʪʝʨʷʚʰʠʝ ʧʣʘʩʪʠʯʥʦʩʪʠ, ʷʚ-

ʣʷʶʪʩʷ ʭʦʨʦʰʠʤʠ ʚʦʜʦʫʧʦʨʘʤʠ, ʘ ʩ ʚʳʰʝʣʝʞʘʱʠʤʠ ʪʨʝʱʠʥʦʚʘʪʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ, ʩʦʟʜʘʝʪ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʜʧʦʩʳʣʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʧʦʣʟʥʝʡ. ʈʘʟʤʦʢʘʶʱʠʝ ʛʣʠ-

ʥʠʩʪʳʝ ʩʣʘʥʮʳ ʷʚʣʷʶʪʩʷ ʢʘʢ ʙ  rçʩʤʘʟʢʦʡè, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʧʝʨʝʤʝʱʝʥʠʶ ʦʧʦʣʟʥʝʚʦʡ ʤʘʩʩʳ 

ʧʦ ʫʢʣʦʥʫ. ʍʘʨʘʢʪʝʨʥʦʡ ʠʭ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʯʘʩʪʷʤ 

ʨʘʟʨʝʟʘ, ʧʨʠʯʝʤ ʧʦʢʨʳʚʘʶʱʠʝ ʠ ʧʦʜʩʪʠʣʘʶʱʠʝ ʵʪʠ ʛʦʨʠʟʦʥʪʳ ʧʦʨʦʜʳ ʩʣʝʜʳ ʜʝʬʦʨʤʘʮʠʡ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʥʝ ʥʝʩʫʪ.  

ɺ ʥʠʞʥʝʡ ʠ ʩʨʝʜʥʝʡ ʧʦʜʩʚʠʪʘʭ ʜʝʡʙʫʢ-ʭʘʨʙʫʢʩʢʦʡ ʩʚʠʪʳʩʣʦʠ ʧʦʜʚʦʜʥʦʛʦ ʦʧʦʣʟʘʥʠʷ ʰʠ-

ʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ (ʨʠʩ. 2). 
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ʈʠʩʫʥʦʢ 1. ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʠ ʦʙʥʘʨʫʞʝʥʥʳʝ ʩʣʝʜʳ ʧʘʣʝʦʩʝʡʩʤʦʩʦʙʳʪʠʡ  

ʚ ʧʨʝʜʝʣʘʭ ɼʝʡʙʫʢ-ʍʘʨʙʫʢʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʠ. 

 

 
ʈʠʩʫʥʦʢ 2. ʉʣʦʠ ʧʦʜʚʦʜʥʦʛʦ ʦʧʦʣʟʘʥʠʷ ʦʩʘʜʢʦʚ ʚ ʜʝʡʙʫʢ-ʭʘʨʙʫʢʩʢʦʡ ʩʚʠʪʝ:  

ʘ ï ʚ ʥʠʞʥʝʡ ʧʦʜʩʚʠʪʝ, ʙ ï ʚ ʩʨʝʜʥʝʡ ʧʦʜʩʚʠʪʝ. 

 



ʄʘʛʦʤʝʜʦʚ ʈ.ɸ. 
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ʂʘʢ ʠʟʚʝʩʪʥʦ, ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʥʳʤ ʧʨʠʟʥʘʢʦʤ ʧʦʜʚʦʜʥʦʛʦ ʦʧʦʣʟʘʥʠʷ ʦʩʘʜʢʦʚ ʷʚʣʷʝʪʩʷ 

ʥʘʣʠʯʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʥʝʜʠʩʣʦʮʠʨʦʚʘʥʥʳʤʠ ʧʣʘʩʪʘʤʠ ʠʣʠ ʪʦʣʱʘʤʠ, ʩʤʷʪʦʛʦ ʚ ʩʢʣʘʜʢʠ ʧʣʘʩʪʘ 

ʠʣʠ ʪʦʣʱʠ.  

ʊʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʘʷ ʬʦʨʤʘʮʠʷ ʚʝʨʭʥʝʶʨʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʟʘʣʝʛʘʝʪ ʩ ʧʝʨʝʨʳʚʦʤ ʠ ʫʛʣʦ-

ʚʳʤ ʥʝʩʦʛʣʘʩʠʝʤ ʦʪ ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʥʠʞʥʝʤʝʣʦʚʳʭ ʠ ʧʦʜʩʪʠʣʘʶʱʠʭ ʩʨʝʜʥʝʶʨʩʢʠʭ ʧʦʨʦʜ 

ʜʝʡʙʫʢ-ʭʘʨʙʫʢʩʢʦʡ ʩʚʠʪʳ. ɽʝ ʧʦʨʦʜʳ ʩʦʭʨʘʥʷʶʪʩʷ ʣʠʰʴ ʥʘ ʟʘʧʘʜʥʦʤ ʢʨʳʣʝ ʘʥʪʠʢʣʠʥʘʣʠ. 

ʇʨʠʟʥʘʢʘʤʠ ʧʦʜʚʦʜʥʳʭ ʦʧʦʣʟʥʝʡ ʤʦʛʫʪ ʙʳʪʴ ʪʘʢʞʝ: ʥʘʨʫʰʝʥʠʷ, ʥʘʙʣʶʜʘʶʱʠʝʩʷ ʚ ʧʘʯ-

ʢʘʭ ʩʣʦʝʚ ʥʝʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ, ʥʝʟʘʢʦʥʦʤʝʨʥʳʡ ʭʘʨʘʢʪʝʨ ʜʝʬʦʨʤʘʮʠʡ, ʦʪʩʫʪʩʪʚʠʝ ʩʚʷʟʠ ʩ ʨʝ-

ʛʠʦʥʘʣʴʥʦʡ ʪʝʢʪʦʥʠʢʦʡ, ʥʝʯʝʪʢʠʝ ʛʨʘʥʠʮʳ ʩʣʦʝʚ ʠ ʪ.ʜ. ʆʧʦʣʟʘʥʠʝ ʤʦʞʝʪ ʥʘʯʘʪʴʩʷ ʧʨʠ ʫʢʣʦʥʝ ʚ 

1-30. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʫʶʪʩʷ ʥʝʙʦʣʴʰʠʝ ʩʢʣʘʜʦʯʢʠ ʨʘʟʤʝʨʦʤ ʦʪ ʝʜʠʥʠʮ ʜʦ ʜʝʩʷʪʢʦʚ ʩʘʥʪʠ-

ʤʝʪʨʦʚ, ʥʦ ʥʝʨʝʜʢʦ ʜʦ ʩʦʪʝʥ ʤʝʪʨʦʚ. ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʤ ʠ ʜʦʢʘʟʘʥʥʳʤ ʩʪʠʤʫʣʦʤ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʦʜʚʦʜʥʳʭ ʦʧʦʣʟʥʝʡ ʷʚʣʷʶʪʩʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ʇʦʜʚʦʜʥʳʝ ʦʧʦʣʟʥʠ ʚʳʟʳʚʘʶʪ ʦʙʨʘʟʦʚʘʥʠʝ ʦʩʦ-

ʙʝʥʥʦ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʥʠʭ ʪʝʢʩʪʫʨ: ʠʟʦʣʠʨʦʚʘʥʥʳʭ ñʟʘʢʨʫʪʳʰʝʡò ʠ ʪ.ʥ. ñʬʘʢʦʠʜʦʚò, ʪ.ʝ. ʣʠʥʟ-

ʟʘʢʨʫʪʳʰʝʡ, ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʪʦʛʜʘ, ʢʦʛʜʘ ʤʦʱʥʳʝ ʦʧʦʣʟʥʠ ʩʚʦʠʤ ʜʘʚʣʝʥʠʝʤ ʚʳʟʳʚʘʶʪ ʨʘʟ-

ʣʠʥʟʦʚʘʥʠʝ ʧʣʘʩʪʦʚ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʟʘʢʨʫʪʳʰʝʡ, ʦʛʨʘʥʠʯʝʥʥʳʭ ʧʣʦʩʢʦʩʪʷʤʠ ʩʢʦʣʴʞʝʥʠʷ ʠ 

ʨʘʟʨʳʚʘ - ʩʪʨʫʢʪʫʨʳ ʪʠʧʘ çʢʦʣʦʙʢʦʚè ʠ çʨʫʣʝʪʦʚè ʨʘʟʥʦʛʦ ʤʘʩʰʪʘʙʘ (ʨʠʩ. 3): ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʩʤ 

ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʦʚ ʚ ʧʦʧʝʨʝʯʥʠʢʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʤʦʱʥʳʭ ʧʦʜʚʦʜʥʦ-ʦʧʦʣʟʥʝʚʳʭ ʷʚ-

ʣʝʥʠʷʭ, ʠʤʝʚʰʝʝ ʤʝʩʪʦ ʚ ʢʦʥʮʝ ʶʨʩʢʦʛʦ ʧʝʨʠʦʜʘ, ʢʦʪʦʨʳʝ ʦʟʥʘʤʝʥʦʚʘʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʪʝʢ-

ʪʦʥʠʯʝʩʢʠʤʠ ʜʚʠʞʝʥʠʷʤʠ, ʦʭʚʘʪʠʚʰʠʤʠ ʚʝʩʴ ʉʝʚʝʨʥʳʡ ʂʘʚʢʘʟ.  

 

 

 
ʈʠʩʫʥʦʢ 3. ʍʘʨʘʢʪʝʨʥʳʝ ʩʪʨʫʢʪʫʨʳ ʧʦʜʚʦʜʥʳʭ ʦʧʦʣʟʥʝʡ (ʥʠʞʥʷʷ ʧʦʜʩʚʠʪʘ ʜʝʡʙʫʢ-ʭʘʨʙʫʢʩʢʦʡ ʩʚʠʪʳ 

ʩʨʝʜʥʝʡ ʶʨʳ): ʘ - çʢʦʣʦʙʢʠè, ʙ - çʨʫʣʝʪʳè. 
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ʅʘ ʢʣʘʜʙʠʱʝʥʩʢʦʡ ʜʦʨʦʛʝ ʚ ʚʝʨʭʥʝʤ ʢʚʘʨʪʘʣʝ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʍʘʨʙʫʢ ʧʨʦʛʣʷʜʳʚʘʝʪ-

ʩ ̫çʨʫʣʝʪè ʚʠʜʠʤʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ (ʩ ʚʦʩʪʦʢʘ ʥʘ ʟʘʧʘʜ) ʧʨʠʤʝʨʥʦ30 ʤ ʠ ʰʠʨʠʥʦʡ ~ 5-6 ʤ (ʢ 

ʩʦʞʘʣʝʥʠʶ, ʥʘ ʬʦʪʦ ʦʥ ʥʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʩʚʷʟʠ ʩ ʧʝʨʝʩʝʯʝʥʥʦʩʪʴʶ ʤʝʩʪʥʦʩʪʠ ʠ ʟʘʜʝʨʥʦʚʘʥʥʦ-

ʩʪʴʶ). 

ɺ ʦʪʣʦʞʝʥʠʷʭ ʜʝʡʙʫʢ-ʭʘʨʙʫʢʩʢʦʡ ʩʚʠʪʳ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚʥʫʪʨʠʧʣʘʩʪʦʚʳʝ ʜʝ-

ʬʦʨʤʘʮʠʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʩʤʷʪʠʝʤ ʩʣʦʝʚ ʧʨʠ ʦʧʦʣʟʘʥʠʠ ʝʱʝ ʠ ʥʝ ʟʘʪʚʝʨʜʝʚʰʝʛʦ ʦʩʘʜʢʘ. 

ʅʘʯʠʥʘʷ ʩ ʚʝʨʭʥʝʘʘʣʝʥʩʢʦʛʦ ʚʨʝʤʝʥʠ, ʧʦʜʚʦʜʥʦ-ʦʧʦʣʟʥʝʚʳʝ ʜʝʬʦʨʤʘʮʠʠ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʦ 

ʨʘʟʚʠʪʳ ʚ ʨʘʟʨʝʟʝ ʛʣʠʥʠʩʪʦ-ʘʣʝʚʨʦʣʠʪʦʚʦʡ ʪʦʣʱʠ ʩʨʝʜʥʝʡ ʶʨ r(ʨʠʩ. 4). ʇʨʝʜʩʪʘʚʣʝʥʳ ʦʥʠ 

ʦʧʣʳʚʠʥʘʤʠ, ʦʙʨʘʟʦʚʘʚʰʠʤʠʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʧʦʣʟʘʥʠʷ ʥʝʟʘʪʚʝʨʜʝʚʰʝʛʦ ʦʩʘʜʢʘ, ʣʠʙʦ ʠʥʪʝʥ-

ʩʠʚʥʦʡ ʧʩʝʚʜʦʩʢʣʘʜʯʘʪʦʩʪʠ ʠ ʛʦʬʨʠʨʦʚʢʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʩʣʦʠʩʪʳʭ ʧʦʨʦʜ. ʕʪʠ ʩʢʣʘʜʢʠ ʯʘʩʪʦ 

ʙʳʚʘʶʪ ʟʘʧʨʦʢʠʥʫʪʳʤʠ, ʣʝʞʘʯʠʤʠ ʠ ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʭʦʜʷʪ ʚ ʦʙʨʘʟʦʚʘʥʠʷ ʪʠʧʘ ʨʫʣʝʪʦʚ, ʢʦʣʦʙ-

ʢʦʚ ʠ ʪ.ʧ.ʉʨʝʜʠ ʚʥʫʪʨʠʩʣʦʝʚʳʭ ʪʝʢʩʪʫʨ ʝʩʪʴ ʧʦʩʪʜʠʘʛʝʥʝʪʠʯʝʩʢʠʝ, ʚʦʟʥʠʢʰʠʝ ʚ ʫʞʝ ʩʬʦʨʤʠʨʦ-

ʚʘʚʰʝʤʩʷ ʦʩʘʜʢʝ. ʂʦʥʪʘʢʪʳ ʨʘʟʣʠʥʟʦʚʘʥʥʳʭ ʧʣʘʩʪʦʚ ʧʦʩʣʝ ʦʙʨʘʟʦʚʘʥʠʷ ʟʘʢʨʫʪʳʰʝʡ ʟʘʣʝʯʝʥʳ, 

ʚ ʦʩʥʦʚʥʦʤ, ʢʘʣʴʮʠʪʦʤ (ʨʠʩ. 4 ʙ). 

 

 

 
ʈʠʩʫʥʦʢ 4. ʈʘʟʣʠʥʟʦʚʘʥʠʝ ʧʣʘʩʪʦʚ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʟʘʢʨʫʪʳʰʝʡ (ʩʨʝʜʥʷʷ ʧʦʜʩʚʠʪʘ  

ʜʝʡʙʫʢ-ʭʘʨʙʫʢʩʢʦʡ ʩʚʠʪʳ ʩʨʝʜʥʝʡ ʶʨʳ): ʘ - ʧʨʦʜʦʣʴʥʳʡ ʧʨʦʬʠʣʴ, ʙ - ʧʦʧʝʨʝʯʥʳʡ ʧʨʦʬʠʣʴ. 
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ʂ ʬʘʢʪʦʨʘʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʪʥʦʩʷʪʩʷ:  

1)ʧʦʚʳʰʝʥʥʘʷ ʩʢʦʨʦʩʪʴ ʥʘʢʦʧʣʝʥʠʷ; ʧʨʠ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ʜʝʣʴʪʝ 

ʧʦʨʦʚʳʝ ʚʦʜʳ ʥʝ ʦʪʞʠʤʘʶʪʩʷ, ʦʩʘʜʢʠ ʦʩʪʘʶʪʩʷ  ʥʝʜʦʫʧʣʦʪʥʝʥʥʳʤʠ ʠ ʦʙʚʦʜʥʝʥʥʳʤʠ, ʯʪʦ 

ʫʤʝʥʴʰʘʝʪ ʚʝʣʠʯʠʥʫ ʩʪʘʪʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʜʚʠʛʫ. ɼʘʣʴʥʝʡʰʠʝ ʥʘʛʨʫʟʢʠ, ʚʳʟʳʚʘʝʤʳʝ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ ʠʣʠ ʚʦʣʥʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʷʚʣʷʶʪʩʷ ʪʨʠʛʛʝʨʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ, ʧʨʠʚʦ-

ʜʷʱʠʤʠ ʢ ʧʦʜʚʦʜʥʳʤ ʦʧʦʣʟʥʷʤ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʪʨʠʛʛʝʨʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʤʦʛʫʪ ʩʣʫʞʠʪʴ 

ʮʠʢʣʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ, ʚʳʟʳʚʘʝʤʳʝ ʚʦʣʥʝʥʠʝʤ ʠ/ʠʣʠ ʥʠʟʢʠʤʠ ʧʨʠʣʠʚʘʤʠ ʠ ʦʪʣʠʚʘʤʠ, ʫʚʝʣʠ-

ʯʝʥʠʝʧʦʨʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʦʩʘʜʢʘʭ ʠʟ-ʟʘ ʜʠʩʩʦʮʠʘʮʠʠ ʛʘʟʦʛʠʜʨʘʪʦʚ ʚʩʣʝʜʩʪʚʠʝ ʧʦʥʠʞʝʥʠʷ 

ʫʨʦʚʥʷʤʦʨʷ ʠ/ʠʣʠ ʥʘʣʠʯʠʷ ʛʘʟʘ ʚ ʦʩʘʜʢʘʭ. 

2) ʦʪʣʦʞʝʥʠʝ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʭ ʦʩʘʜʢʦʚ ʥʘ ʢʨʦʚʣʶ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ;  

3) ʙʳʩʪʨʘʷ ʙʠʦʭʠʤʠʯʝʩʢʘʷ ʜʝʛʨʘʜʘʮʠʷ;  

4) ʥʝʜʦʫʧʣʦʪʥʝʥʠʝ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ.  

ʇʦʜʚʦʜʥʳʝ ʦʧʦʣʟʥʠ ʯʘʩʪʦ ʧʦʨʦʞʜʘʶʪ ʤʫʪʴʝʚʳʝ (ʩʫʩʧʝʥʟʠʦʥʥʳʝ) ʧʦʪʦʢʠ. 

ʄʝʭʘʥʠʟʤ ʤʫʪʴʝʚʳʭ ʧʦʪʦʢʦʚ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥ ʚ ʤʦʥʦʛʨʘʬʠʠ ʇ. ɺʝʡʣʷ [3]. ɽʩʣʠ ʪʦʥʢʦ-

ʟʝʨʥʠʩʪʳʡ ʤʘʪʝʨʠʘʣ (ʥʘʧʨʠʤʝʨ, ʛʣʠʥʘ) ʩʪʘʥʦʚʠʪʩʷ ʚʟʚʝʰʝʥʥʳʤ ʚ ʚʦʜʝ, ʪʦ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝ-

ʥʠʝ ʝʝ ʧʣʦʪʥʦʩʪʠ. ɽʩʣʠ ʜʦʙʘʚʠʪʴ ʢ ʚʦʜʝ 1% ʤʠʥʝʨʘʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʠʤʝʶʱʝʛʦ ʧʣʦʪʥʦʩʪʴ 2 

ʛ/ʩʤ3, ʪʦ ʧʣʦʪʥʦʩʪʴ ʩʤʝʩʠ ʩʦʩʪʘʚʠʪ 1,001 ʛ/ʩʤ3. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʟʦʡʜʝʪ ʧʦʛʨʫʞʝʥʠʝ ʚʦʜʳ, ʩʦ-

ʜʝʨʞʘʱʝʡ ʧʨʠʤʝʩʴ. ʇʨʠ ʧʦʛʨʫʞʝʥʠʠ ʚʦʜʳ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʵʥʝʨʛʠʷ ʧʝʨʝʭʦʜʠʪ ʚ ʢʠʥʝʪʠʯʝʩʢʫʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʣʘʙʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʚʟʚʝʰʝʥʥʳʤʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʯʘ-

ʩʪʠʮʘʤʠ, ʧʨʠʚʦʜʠʪ ʢ ʦʯʝʥʴ ʚʳʩʦʢʠʤ ʩʢʦʨʦʩʪʷʤ ʪʝʯʝʥʠʷ ʚʥʠʟʫ ʧʦ ʤʘʪʝʨʠʢʦʚʦʤʫ ʩʢʣʦʥʫ (ʨʠʩ. 5). 

ʇʦ ʜʘʥʥʳʤ ɼ. ʂʝʥʥʝʪʘ [10] ʤʫʪʴʝʚʳʝ ʧʦʪʦʢʠ ʤʦʛʫʪ ʜʚʠʛʘʪʴʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ ʚʳʰʝ 90 ʢʤ/ʯ, ʧʝ-

ʨʝʥʦʩʷ ʜʦ 3 ʢʛ/ʤ3 ʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ.  
 

 
 

ʈʠʩʫʥʦʢ 5. ʉʭʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʜʚʦʜʥʦʛʦ ʦʧʦʣʟʥʷ ʠʣʠ ʤʫʪʴʝʚʦʛʦ ʧʦʪʦʢʘ. 

 

ɺʝʨʭʥʝʶʨʩʢʠʡ ʧʝʨʠʦʜ ʦʟʥʘʤʝʥʦʚʘʣʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʜʚʠʞʝʥʠʷʤʠ, ʦʭʚʘ-

ʪʠʚʰʠʤʠ ʚʝʩʴ ʉʝʚʝʨʥʳʡ ʂʘʚʢʘʟ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʨʘʟʤʳʚʫ ʨʷʜʘ ʦʙʣʘʩʪʝʡ ʚ ʨʝʛʠʦʥʝ. ʉ ʘʢʪʠʚʠʟʘ-

ʮʠʝʡ ʵʪʠʭ ʜʚʠʞʝʥʠʡ ʩʣʝʜʫʝʪ ʩʚʷʟʳʚʘʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦʜʚʦʜʥʦ-ʦʧʦʣʟʥʝʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚ ʨʘʟ-

ʨʝʟʘʭ ʘʥʪʠʢʣʠʥʘʣʠ ʫ ʩ.ʩ. ɼʝʡʙʫʢ ʠ ʍʘʨʙʫʢ. ɺʝʨʭʥʝʶʨʩʢʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ ʥʦʩʠʣʠ 

ʩʢʣʘʜʢʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʩʪʨʝʯʥʳʭ ʜʚʠʞʝʥʠʡ ʢʨʫʧʥʳʭ ʧʣʠʪ ʠ ʧʨʠʚʝʣʠ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ɼʝʡʙʫʢ-ʍʘʨʙʫʢʩʢʦʡ ʠ ʩʤʝʞʥʳʭ ʩ ʥʝʡʩʠʥʢʣʠʥʘʣʝʡ (ɸʢʫʰʠʥʩʢʦʡ, ʍʘʜʞʘʣʤʘʭʠʥ-

ʩʢʦʡ) ʠ ʘʥʪʠʢʣʠʥʘʣʝʡ (ʄʫʛʨʠʥʩʢʦʡ ʠ ʋʣʣʫʯʘʨʠʥʩʢʦʡ) ʠ ʜʨ. 

ʆʙʥʘʨʫʞʝʥʥʳʝ ʚ ʧʨʝʜʝʣʘʭ ʩʪʨʫʢʪʫʨʳ ʩʣʝʜʳ ʧʘʣʝʦʩʝʡʩʤʦʩʦʙʳʪʠʡ ʥʝʩʫʪ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʙʫʨʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʞʠʟʥʠ ʧʨʦʰʣʳʭ ʵʧʦʭ. 

ʉʝʡʩʤʦʜʝʬʦʨʤʘʮʠʠ ʙʦʣʝʝ ʧʦʟʜʥʝʛʦ ʚʨʝʤʝʥʠ ʦʪʨʘʞʝʥʳ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʨʝʣʴʝʬʝ. ʊʘʢʦʚʳʤʠ 

ʷʚʣʷʶʪʩʷ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʩʢʣʘʜʢʠ ʩʦ ʩʜʚʠʛʦʚʳʤ ʤʝʭʘʥʠʟʤʦʤ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʥʘʩʝ-

ʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʍʘʨʙʫʢ (ʚ ʩʝʚʝʨʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʝʛʦ ʦʢʨʘʠʥʘʭ) (ʨʠʩ. 6).  



ʊʈʋɼʓ ʀʅʉʊʀʊʋʊɸ ɻɽʆʃʆɻʀʀ ɼɸɻɽʉʊɸʅʉʂʆɻʆ ʅɸʋʏʅʆɻʆ ʎɽʅʊʈɸ ʈɸʅ ˉ 3 (86), 2021 
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ʈʠʩʫʥʦʢ 6. ʉʝʡʩʤʦʜʝʬʦʨʤʘʮʠʠ ʥʦʚʝʡʰʝʛʦ ʚʨʝʤʝʥʠ ʠ ʛʦʣʦʮʝʥʘ ʚ ʧʨʝʜʝʣʘʭ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʍʘʨʙʫʢ: 

ʘ - ʩʝʡʩʤʦʜʝʬʦʨʤʘʮʠʷ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʥʦʚʝʡʰʝʛʦ ʚʨʝʤʝʥʠ, ʙ ï ʦʪʣʦʞʝʥʠʷ ʚ ʟʦʥʝ çʜʨʦʙʣʝʥʢʠè, 

 ʚ - ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʢʦʥʪʘʢʪʳ ʚ ʩʨʝʜʥʝʡ ʧʦʜʩʚʠʪʝ ʜʝʡʙʫʢ-ʭʘʨʙʫʢʩʢʦʡ ʩʚʠʪʳ, ʛ - ʛʦʣʦʮʝʥʦʚʳʝ ʩʢʣʘʜʢʠ. 
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ɺʝʨʦʷʪʥʦ, ʦʥʠ ʦʙʨʘʟʦʚʘʣʠʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʘʢʪʥʳʭ ʧʦʜʚʠʞʝʢ ɻʘʤʨʠ-ʆʟʝʥʴʩʢʦʛʦ ʙʣʦ-

ʢʘ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦ ʦʜʥʦʠʤʝʥʥʦʤʫ ʨʘʟʣʦʤʫ. ʇʦʩʣʝʜʥʝʝ ʩʠʣʴʥʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 

ʚ ʧʨʝʜʝʣʘʭ ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʘʥʪʠʢʣʠʥʘʣʠ ʪʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʦʝ ʧʨʦʠʟʦʰʣʦ ʟʜʝʩʴ ʚ 1620-ʭ ʛʦʜʘʭ, 

ʧʦ ʚʥʝʰʥʠʤ ʧʨʦʷʚʣʝʥʠʷʤ ʦʮʝʥʝʥʦ ʢʘʢ ʚʦʩʴʤʠʙʘʣʣʴʥʦʝʩ ʤʘʛʥʠʪʫʜʦʡ ʙʦʣʝʝ 5 [12]. ɼʦ ʥʘʩʪʦʷʱʝ-

ʛʦ ʚʨʝʤʝʥʠ ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʩʝʡʩʤʠʯʝʩʢʦʝ ʟʘʪʠʰʴʝ [14]. ʅʦ ʵʪʦ ʥʝ ʦʟʥʘʯʘʝʪ ʯʪʦ, 

ʟʜʝʩʴ ʥʝ ʧʨʦʠʩʭʦʜʠʣʠ ʩʠʣʴʥʳʝ ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ. ʅʘʧʨʠʤʝʨ, ʟʦʥʘ ʜʝʟʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ 

ʧʦʨʦʜ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ çʜʨʦʙʣʝʥʢʠè ʚ ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʝ ʩʝʣʝʥʠʷ ʍʘʨʙʫʢ, ʰʠʨʠʥʦʡ ~ 35-40 ʤ 

(ʨʠʩ. 6ʘ), ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʟʨʳʚʦʧʦʜʦʙʥʦʡ ʩʠʣʝ ʪʦʣʯʢʘ. ɺ ʢʦʥʪʘʢʪʦʚʦʡ ʟʦʥʝ ʩ ʜʝʟʠʥʪʝʛʨʠʨʦ-

ʚʘʥʥʦʡ ʧʦʨʦʜʦʡ ʦʪʤʝʯʝʥʳ ʧʨʠʟʥʘʢ ʨʫʜʦʧʨʦʷʚʣʝʥʠʷ (ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʠʡ ʤʝʜʠ) ʠ 

ʨʦʜʥʠʢʠ. ʇʦʜʦʙʥʳʡ ʧʨʠʟʥʘʢ ʨʫʜʦʧʨʦʷʚʣʝʥʠʷ ʦʪʤʝʯʝʥ ʠ ʥʘ ʚʦʩʪʦʯʥʦʡ ʦʢʨʘʠʥʝ ʩʝʣʘ.  

ɺʩʧʳʰʢʠ ʚʳʩʦʢʦʡ ʩʝʡʩʤʦʘʢʪʠʚʥʦʩʪʠ ʩ ʨʘʟʨʫʰʠʪʝʣʴʥʳʤʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ ʦʪʤʝʯʘʣʠʩʴ ʚ 

ʩʦʚʨʝʤʝʥʥʳʡ (ʛʦʣʦʮʝʥʦʚʳʡ) ʠ ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʝʨʠʦʜʳ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʩʢʣʘʜʢʘ (ʨʠʩ. 6ʙ) 

ʤʦʛʣʘ ʦʙʨʘʟʦʚʘʪʴʩʷ ʚ ʜʦʠʩʪʦʨʠʯʝʩʢʦʝ ʚʨʝʤʷ -ʛʦʣʦʮʝʥʝ. ʅʝ ʧʨʠʚʣʝʢʘʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘ-

ʮʠʡ, ʥʝʣʴʟʷ ʦʙʲʷʩʥʠʪʴ ʥʘʣʠʯʠʝ ʩʠʣʴʥʦ ʩʤʷʪʳʭ ʩʣʦʝʚ ʚ ʨʘʟʨʝʟʘʭ ʩʪʨʫʢʪʫʨʳ. ʀʤʝʶʱʠʡʩʷ ʬʘʢʪʠ-

ʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʥʘʰʠʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʦʙʲʷʩʥʷʶʱʝʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʩʠʣʴ-

ʥʦ ʩʤʷʪʳʭ ʩʣʦʝʚ ʚ ʩʪʨʫʢʪʫʨʝ ʫʩʠʣʝʥʠʝʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʟʝʤʥʦʡ 

ʢʦʨʳ.  

ɺ ʠʩʩʣʝʜʫʝʤʦʡ ʩʚʠʪʝ ʰʠʨʦʢʦ ʨʘʟʚʠʪʳ ʩʣʦʠ ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʛʣʠʥʠʩʪʦ-ʩʠʜʝʨʠʪʦʚʳʭ ʠ ʛʣʠ-

ʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʢʦʥʢʨʝʮʠʡ (ʚ ʦʩʥʦʚʥʦʤ - ʰʘʨʦʚʠʜʥʦʡ ʬʦʨʤʳ) ʧʦʩʪʘʚʱʠʢʘʤʠ ʢʦʪʦʨʳʭ ʤʦʛ-

ʣʠ ʙʳʪʴ ʣʠʰʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʫʪʳʝ ʫʩʪʫʧʳ, ʚʦʟʥʠʢʘʚʰʠʝ, ʙʝʟʫʩʣʦʚʥʦ, ʚʩʣʝʜʩʪʚʠʝ ʪʝʢʪʦʥʠʯʝ-

ʩʢʠʭ ʜʚʠʞʝʥʠʡ (ʨʠʩ. 7 ʘ,ʙ). 

ɻʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʳʝ ʢʦʥʢʨʝʮʠʠ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʦʛʘʱʝʥʠʷ ʦʧʨʝʜʝʣʝʥ-

ʥʳʭ ʫʯʘʩʪʢʦʚ ʦʩʘʜʢʘ ʢʘʣʴʮʠʪʦʤ ʠ ʥʝʨʝʜʢʦ ʜʦʩʪʠʛʘʶʪ ʨʘʟʤʝʨʦʚ ʚ ʧʦʧʝʨʝʯʥʠʢʝ ʜʦ 0.5 ʤ. ʉʠʜʝʨʠ-

ʪʦʚʳʝ ʢʦʥʢʨʝʮʠʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚʦ ʚʩʝʭ ʪʠʧʘʭ ʧʦʨʦʜ ʩʚʠʪʳ (ʘʨʛʠʣʣʠʪʘʭ, ʘʣʝʚʨʦʣʠʪʘʭ, ʧʝʩʯʘʥʠ-

ʢʘʭ). ʄʘʢʩʠʤʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʦʥʠ ʠʤʝʶʪ ʚ ʥʠʞʥʝʡ ʠ ʩʨʝʜʥʝʡ ʧʦʜʩʚʠʪʘʭ. ʇʦ ʩʦʩʪʘʚʫ ʩʨʝʜʠ ʥʠʭ 

ʧʨʝʦʙʣʘʜʘʶʪ ʛʣʠʥʠʩʪʳʝ ʩʠʜʝʨʠʪʳ. ɸ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʩʠʜʝʨʠʪʦʚʳʭ ʢʦʥʢʨʝʮʠʡ, ʢʘʢ ʠʟʚʝʩʪʥʦ, 

ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʠʩʪʦʯʥʠʢʘ ʉʆ2. ɺʦ ʚʤʝʱʘʶʱʝʡ ʪʦʣʱʝ ʩʚʠʪʳ ʦʪʩʫʪʩʪʚʫʶʪ ʢʘʨʙʦʥʘʪʥʳʝ 

ʧʦʨʦʜʳ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙ  rʙʳʪʴ ʠʩʪʦʯʥʠʢʦʤ ʉʆ2, ʥʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʣʦʠ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘ-

ʥʠʝʤ ʩʦʝʜʠʥʝʥʠʡ ʞʝʣʝʟʘ ʠ ʦʨʛʘʥʠʢʠ (ʨʠʩ. 2 ʠ 7ʙ). ʆʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʩʘʜʠʪʝʣʝʤ 

ʞʝʣʝʟʘ ʠ ʠʩʪʦʯʥʠʢʦʤ ʫʛʣʝʢʠʩʣʦʪʳ, ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʩʠʜʝʨʠʪʘ. ʆʢʠʩʣʝʥʠʝ ʦʨʛʘʥʠʢʠ ʚ ʫʩʣʦʚʠʷʭ 

ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢʠʩʣʦʨʦʜʘ ʧʨʠʚʦʜʠʪ ʢ ʨʝʜʫʢʮʠʠ ʜʚʫʦʢʠʩʠ ʞʝʣʝʟʘ ʠ ʦʙʨʘʟʦʚʘʥʠʶ ʫʛʣʝ-

ʢʠʩʣʦʪʳ: 2Fe2O3 + C = 4FeO+CO2 ʠ ʟʘʪʝʤ FeO + CO2 = FeCO3. ʋʛʣʝʢʠʩʣʦʪʘ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ 

ʧʝʨʝʚʦʜʘ ʤʦʣʝʢʫʣ FeO ʚ FeCO3 ʦʙʨʘʟʫʝʪʩʷ ʟʘ ʩʯʝʪ ʦʢʠʩʣʝʥʠʷ ʦʨʛʘʥʠʢʠ (ʉ) ʢʠʩʣʦʨʦʜʦʤ ʤʦʨʩʢʦʡ 

ʚʦʜʳ. 

ʆʙʨʘʟʦʚʘʥʠʝ ʢʦʥʢʨʝʮʠʡ, ʚʦʟʤʦʞʥʦ, ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʧʦʩʪʜʠʘʛʝʥʝʪʠʯʝʩʢʫʶ ʩʪʘʜʠʶ ʧʨʝʦʙ-

ʨʘʟʦʚʘʥʠʷ ʦʩʘʜʢʦʚ ʚ ʤʝʞʩʣʦʝʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ, ʚ ʪʦʣʱʝ ʦʩʘʜʢʘ ʥʘ ʛʣʫʙʠʥʘʭ, ʛʜʝ ʠʤʝʣʠʩʴ ʜʦʥ-

ʥʳʝ ʪʝʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʧʝʨʝʤʝʱʘʪʴ ʢʦʥʢʨʝʮʠʦʥʥʳʝ ʤʘʩʩʳ, ʧʨʠʜʘʚʘʷ ʠʤ ʦʢʨʫʛʣʫʶ ʬʦʨʤʫ. 

ʇʨʠʯʠʥʘ ʫʚʝʣʠʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʥʢʨʝʮʠʡ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʦʷʭ ʩʚʠʪʳ ʩʚʷʟʘʥʘ, ʚʝʨʦʷʪʥʦ, ʩ 

ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʥʠʭ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. 

ɺ ʚʝʨʭʥʝʡ ʧʦʜʩʚʠʪʝ ʚʩʪʨʝʯʝʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʣʢʠʝ ʢʦʥʢʨʝʮʠʠ ʰʘʨʦʚʠʜʥʦʡ ʬʦʨʤʳ (ʨʠʩ. 8). 

ʆʙʣʝʛʘʥʠʝ ʚʤʝʱʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʩʠʜʝʨʠʪʦʚʳʭ ʢʦʥʢʨʝʮʠʡ ʠ ʨʝʜʢʦʡ ʬʘʫʥʳ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʦʙ ʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʧʨʠ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ 

ʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ.  

ɺ ʥʠʞʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ ʥʘ ʟʘʧʘʜʥʦʤ ʢʨʳʣʝ ʘʥʪʠʢʣʠʥʘʣʠ ʥʘʤʠ ʥʝ ʚʩʪʨʝʯʝʥʳ ʧʦʜ-

ʚʦʜʥʦʦʧʦʣʟʥʝʚʳʝ ʷʚʣʝʥʠʷ. ɺʦ ʚʨʝʤʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʠʞʥʝʤʝʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦʨʦʜ ʪʝʢʪʦʥʠ-

ʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ ʥʝ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʩʢʣʘʜʢʦʦʙʨʘʟʦʚʘʥʠʝʤ. ʆʜʥʦʦʙʨʘʟʥʳʡ ʣʠʪʦʣʦʛʠʯʝʩʢʠʡ ʩʦ-

ʩʪʘʚ ʠ ʚʳʜʝʨʞʘʥʥʦʩʪʴ ʧʦ ʤʦʱʥʦʩʪʠ ʚʘʣʘʥʞʠʥ-ʛʦʪʝʨʠʚ-ʙʘʨʨʝʤʩʢʠʭ ʠʟʚʝʩʪʥʷʢʦʚ ʩʪʨʫʢʪʫʨʳ ʩʚʠ-

ʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʩʧʦʢʦʡʥʦʤ ʠ ʤʝʣʢʦʚʦʜʥʦʤ ʭʘʨʘʢʪʝʨʝ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. ɺ ʵʪʠʭ 

ʦʪʣʦʞʝʥʠʷʭ ʨʘʟʚʠʪʳ ʢʘʨʩʪʦʚʳʝ ʧʨʦʚʘʣʳ, ʧʝʱʝʨʳ ʩ ʧʦʜʟʝʤʥʳʤʠ ʨʝʢʘʤʠ ʠ ʦʟʝʨʘʤʠ.  
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ʈʠʩʫʥʦʢ 7 (ʘ, ʙ). ɻʨʫʙʦʦʙʣʦʤʦʯʥʳʝ ʧʦʨʦʜʳ ʩʨʝʜʥʝʡ ʧʦʜʩʚʠʪʳ ʜʝʡʙʫʢ-ʭʘʨʙʫʢʩʢʦʡ ʩʚʠʪʳ 
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ʄʘʛʦʤʝʜʦʚ ʈ.ɸ. 
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ʈʠʩʫʥʦʢ 8. ɻʣʠʥʠʩʪʦ-ʩʠʜʝʨʠʪʦʚʳʝ ʢʦʥʢʨʝʮʠʠ ʰʘʨʦʚʠʜʥʦʡ ʬʦʨʤʳ ʚ ʚʝʨʭʥʝʡ ʧʦʜʩʚʠʪʝ  

ʜʝʡʙʫʢ-ʭʘʨʙʫʢʩʢʦʡ ʩʚʠʪʳ (ʨʘʟʤʳʪʦʝ ʜʥʦ ʨʝʢʠ ʚʦʟʣʝ ʩ. ɼʝʡʙʫʢ). 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʉʨʝʜʥʝʶʨʩʢʦʝ ʚʨʝʤʷ, ʩʫʜʷ ʧʦ ʥʘʣʠʯʠʶ ʩʣʝʜʦʚ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʢʦʥʪʘʢʪʦʚ ʠ ʜʝʬʦʨʤʘʮʠʡ, 

ʢʦʥʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʭ ʩʢʣʘʜʦʢ, ʦʙʠʣʠʶ ʩʣʝʜʦʚ ʧʦʜʚʦʜʥʦ-ʦʧʦʣʟʥʝʚʳʭ ʷʚʣʝʥʠʡ, ʛʨʫʙʦʦʙʣʦʤʦʯ-

ʥʳʭ ʧʦʨʦʜ ʩʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʩʣʦʷʤʠ ʛʣʠʥʠʩʪʦ-ʩʠʜʝʨʠʪʦʚʳʭ ʢʦʥʢʨʝʮʠʡ ʠ ʨʝʟʢʦʤʫ ʠʟʤʝʥʝ-

ʥʠ ʁʤʦʱʥʦʩʪʠ ʧʣʘʩʪʦʚ ʧʝʩʯʘʥʠʢʦʚ ʜʦ ʧʦʣʥʦʛʦ ʚʳʢʣʠʥʠʚʘʥʠʷ, ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʥʠʞʥʝʤʝʣʦʚʦʛʦ 

ʥʝʩʧʦʢʦʡʥʳʤ ʨʝʞʠʤʦʤ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚʳʟʚʘʥʥʳʤ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤʠ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ. 

ɸʥʘʣʠʟ ʤʘʩʰʪʘʙʦʚ ʧʦʜʚʦʜʥʦ-ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦ ʧʣʦʱʘʜʠ ʧʦʟʚʦʣʷʝʪ ʧʨʠʙʣʠʟʠ-

ʪʝʣʴʥʦ ʦʮʝʥʠʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʩʨʝʜʥʝ-ʚʝʨʭʥʝʶʨʩʢʠʡ ʧʝʨʠʦʜ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʠʩʪʦʨʠʠ. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʣʷʣʘ 7 ʙʘʣʣʦʚ. 

ʆʪʤʝʯʝʥʥʳʝ ʩʣʝʜʳ ʧʘʣʝʦʩʝʡʩʤʦʩʦʙʳʪʠʡ, ʦʭʚʘʪʳʚʘʶʱʠʡ ʩʨʝʜʥʝ-ʚʝʨʭʥʝʶʨʩʢʠʡ ʵʪʘʧ ʨʘʟʚʠ-

ʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʪʝʢʘʚʰʠʭ ʥʘ 

ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʪʦ ʜʘʣʝʢʦʝ ʚʨʝʤʷ. ʋʩʣʦʚʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʩʣʝʜʦʚ ʩʝʡʩʤʦʩʦʙʳʪʠʡ ʤʝʥʷʣʠʩʴ ʚʦ 

ʚʨʝʤʝʥʠ ʠ ʩʪʨʦʛʦ ʟʘʚʠʩʝʣʠ ʦʪ ʣʦʢʘʣʴʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʠ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʢʦ-

ʪʦʨʳʝ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʨʘʟʚʠʪʠʝʤ ʚʩʝʛʦ ʨʝʛʠʦʥʘ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʧʦʩʣʫʞʠʪʴ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʧʦʣʝʚʳʭ ʨʘʙʦʪ 

ʧʦ ʜʘʣʴʥʝʡʰʝʤʫ ʠʟʫʯʝʥʠʶ ʩʣʝʜʦʚ ʧʘʣʝʦʩʝʡʩʤʦʩʦʙʳʪʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʦʮʝʥʠʪʴ ʦʩʦʙʝʥʥʦ-

ʩʪʠ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʪʦʪ ʧʝʨʠʦʜ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ ʨʘʡʦʥʘ ʠ ʧʨʝʜʚʠʜʝʪʴ 

ʙʫʜʫʱʠʝ ʩʦʙʳʪʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʠʩʢ, ʨʝʛʠʩʪʨʘʮʠʷ ʠ ʘʥʘʣʠʟ ʩʣʝʜʦʚ ʧʘʣʝʦʩʝʡʩʤʦʩʦʙʳʪʠʡ ʧʦʟʚʦʣʠʪ ʦʮʝ-

ʥʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʝ ʤʘʛʥʠʪʫʜʳ ʚ ʧʨʝʜʝʣʘʭ ʩʪʨʫʢʪʫʨʳ ʠ ʧʨʠʣʝʛʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ ʠ 

ʩʥʠʟʠʪʴ ʨʠʩʢ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʩʦʚʨʝʤʝʥʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ.  

 

ʉʪʘʪʴʷ ʧʦʜʛʦʪʦʚʣʝʥʘ ʚ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʀɻ ɼʌʀʎ ʈɸʅ ʧʦ 

ʪʝʤʝ ʅʀʈ ʈʝʛ. ʥʦʤʝʨ ʅʀʆʂʊʈ ɸɸɸɸ-ɸ17-117021310201-9. 
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ɸʥʘʣʠʟ ʩʝʡʩʤʠʯʥʦʩʪʠ ɼʘʛʝʩʪʘʥʘ ʠ ʩʤʝʞʥʳʭ ʨʘʡʦʥʦʚ ʟʘ ʧʝʨʠʦʜ 2009-2015 ʛʛ. ʧʨʦʚʝʜʸʥ ʥʘ ʦʩ-

ʥʦʚʘʥʠʠ ʢʘʪʘʣʦʛʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʩʦʩʪʘʚʣʝʥʥʦʛʦ ʧʦ ʜʘʥʥʳʤ ʘʥʘʣʦʛʦʚʳʭ ʠ ʮʠʬʨʦʚʳʭ ʩʝʡʩʤʦʩʪʘʥ-

ʮʠʡ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ɻʉ ʈɸʅ. ɿʘ 2009-2015 ʛʛ. ʚ ɼʘʛʝʩʪʘʥʩʢʦʤ ʨʝʛʠʦʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 

219 ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ K Ó10. ʈʘʩʩʤʦʪʨʠʤ ʩʝʡʩʤʠʯʥʦʩʪʴ ʨʝʛʠʦʥʘ ʧʦ ʢʘʪʘʣʦʛʫ ʠʟ ʧʷʪʠ ʟʦʥ: ʪʝʨʨʠʪʦʨʠʷ 

ɼʘʛʝʩʪʘʥʘ, ʘʢʚʘʪʦʨʠʷ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ, ɺʦʩʪʦʯʥʦ-ʏʝʯʝʥʩʢʦʡ ʟʦʥʳ, ʧʨʠʛʨʘʥʠʯʥʦʛʦ ɸʟʝʨʙʘʡʜʞʘʥʘ 

ʠ ʧʨʠʛʨʘʥʠʯʥʦʡ ɻʨʫʟʠʠ. ʂʘʨʪʘ ɻ ʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
 

ʈʠʩʫʥʦʢ 1. ʂʘʨʪʘ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ɼʘʛʝʩʪʘʥʘ ʟʘ 01.01.2009-31.12.2015 ʛʛ. ʂʣʘʩʩʳ ʩ 10 ʧʦ 16. 
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ɼɸɻɽʉʊɸʅ 

ʂʘʨʪʘ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ - ʥʝ ʨʘʚʥʦʤʝʨʥʘ, 

ʟʜʝʩʴ ʚʳʜʝʣʷʝʪʩʷ ʣʦʢʘʣʠʟʘʮʠʷ ʦʯʘʛʦʚ ʥʝʩʢʦʣʴʢʠʭ ʫʯʘʩʪʢʦʚ. ɺ ʯʘʩʪʥʦʪʠ: ʧʨʠʛʨʘʥʠʯʥʦʛʦ ʩʝʚʝʨʦ-

ʟʘʧʘʜʥʦʛʦ ʩ ʏʝʯʝʥʩʢʦʡ ʨʝʩʧʫʙʣʠʢʦʡ; ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʢʣʠʥʘ ʚ ʨʘʡʦʥʝ ɹʘʛʦʩʩʢʦʛʦ ʭʨʝʙʪʘ; ʧʨʠ-

ʙʨʝʞʥʳʡ ʫʯʘʩʪʦʢ ʖʞʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʠ ʖʛʦ-ʟʘʧʘʜʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʚ ʨʘʡʦʥʝ ʛʣʘʚʥʦʛʦ ʂʘʚʢʘʟʩʢʦ-

ʛʦ ʭʨʝʙʪʘ. ʀʭ ʩʫʤʤʘʨʥʘʷ ʵʥʝʨʛʠʷ ʩʦʩʪʘʚʣʷʝʪ ×ɽ=23,24 ʭ 1012 ɼʞ. 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʩʦʪʨʷʩʝʥʠʝ ʚʳʟʚʘʣʦ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 16 ʘʧʨʝʣʷ 2013 ʛ. ʚ 12 ʯ. 26 ʤʠʥ. ʩ 

ʂʨ=12,7, I0=6. ʅʘʭʦʜʠʣʦʩʴ ʦʥʦ ʚ 70 ʢʤ.ʢ ʶʛʦ-ʟʘʧʘʜʫ ʦʪ ʄʘʭʘʯʢʘʣʳ, ʚ 11 ʢʤ. ʢ ʶʛʫ ʦʪ ʨʘʡʦʥʥʦʛʦ 

ʮʝʥʪʨʘ ʉʝʨʛʦʢʘʣʠʥʩʢʦʛʦ ʨʘʡʦʥʘ. ʕʧʠʮʝʥʪʨ ʣʦʢʘʣʠʟʦʚʘʣʩʷ ʚʙʣʠʟʠ ʥʘʩʝʣʸʥʥʦʛʦ ʧʫʥʢʪʘ ʂʠʯʠ-

ɻʘʤʨʠ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʩʦʪʨʷʩʝʥʠʷ ʚ ʵʧʠʮʝʥʪʨʝ ʩʦʩʪʘʚʣʷʣʘ 6 ʙʘʣʣʦʚ, ʦʭʚʘʪʠʣʦ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʧʣʦʱʘʜʴ ʂʠʯʠ-ʛʘʤʨʠ, ʄʘʤʘʘʫʣʘ, ʄʶʨʝʛʦ. ʊʝʢʪʦʥʠʯʝʩʢʘʷ ʧʦʟʠʮʠʷ ʵʪʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩʚʷʟʳ-

ʚʘʝʪʩʷ ʩ ʦʙʣʘʩʪʴʶ ʧʝʨʝʩʝʯʝʥʠʷ ɻʘʤʨʠ-ʋʟʝʥʴʩʢʦʛʦ ʨʘʟʣʦʤʘ ʠ ɺʣʘʜʠʢʘʚʢʘʟʩʢʦʛʦ ʛʣʫʙʠʥʥʦʛʦ ʨʘʟ-

ʣʦʤʘ [3].  

ɺ ʧʨʠʛʨʘʥʠʯʥʦʡ ʟʦʥʝ ʛʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʩ ʧʨʠʛʨʘʥʠʯʥʦʡ ʟʦʥʦʡ ɻʨʫʟʠʠ 17 ʩʝʥʪʷʙʨʷ 2012 ʛ. 

ʚ 04 ʯ. 08 ʤʠʥ. ʧʨʦʠʟʦʰʣʦ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʵʧʠʮʝʥʪʨ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʣʩʷ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʩʢʦʛʦ ʭʨʝʙʪʘ ʩ ʂʨ=12,9, I0=6 ʙʘʣʣʦʚ ʚ ʩʝʣʝ ʄʦʢʦʢ, ʩʦʪʨʷʩʝʥʠʝ ʚ 5 ʙʘʣʣʦʚ ʦʭʚʘ-

ʪʠʣʦ ʥʘʩʝʣʸʥʥʳʝ ʧʫʥʢʪʳ ɻʫʪʘʣʠ ʠ ʂʠʜʝʨʦʎʫʥʪʠʥʩʢʦʛʦ ʨʘʡʦʥʘ [4]. 

ɺ ʖʞʥʦʤ ɼʘʛʝʩʪʘʥʝ 1 ʩʝʥʪʷʙʨʷ 2011 ʛ. ʚ 20 ʯ. 41 ʤʠʥ. ʚʙʣʠʟʠ ʧʨʠʙʨʝʞʥʦʡ ʯʘʩʪʠ ʂʘʩʧʠʡ-

ʩʢʦʛʦ ʤʦʨʷ ʧʨʦʠʟʦʰʣʦ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʩ ʂʨ=11. ʆʥʦ ʦʱʫʱʘʣʦʩʴ ʚ ɼʝʨʙʝʥʪʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 

I0=4 ʙʘʣʣʘ, ʚ ɼʘʛʝʩʪʘʥʩʢʠʭ ʦʛʥʷʭ I0=3-4 ʙʘʣʣʘ ʠ ʚ ʄʘʭʘʯʢʘʣʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ I0=3 ʙʘʣʣʘ [2]. 

5 ʬʝʚʨʘʣʷ 2010 ʛ. ʚ 14 ʯ. 04 ʤʠʥ. ʧʨʦʠʟʦʰʣʦ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ɼʘʛʝʩʪʘʥʝ 

ʵʧʠʮʝʥʪʨ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʣʩʷ ʥʝʜʘʣʝʢʦ ʦʪ ʩʝʣʝʥʠʷ ʍʫʥʟʘʭ ʩ ʂʨ=11,6.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɼʘʛʝʩʪʘʥʩʢʠʡ ʢʣʠʥ ʧʨʦʠʟʦʰʣʦ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 16 ʬʝʚʨʘʣʷ 2014 ʛ. ʚ 05 ʯ. 17 

ʤʠʥ. ʩ ʂʨ=10,5 ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ I0=3 ʙʘʣʣʘ ʚ ɼʫʙʢʘʭ, ʚ ɼʳʣʳʤʝ ʠ ʍʘʩʘʚʶʨʪʝ. ʕʪʦʪ ʦʯʘʛ ʧʨʠ-

ʫʨʦʯʝʥ ʢ ʉʨʝʜʠʥʥʦʤʫ ʨʘʟʣʦʤʫ. 

29 ʩʝʥʪʷʙʨʷ 2014 ʛ. ʚ 01 ʯ. 38 ʤʠʥ. ʩ ʂʨ=12,9 ʠ 4 ʦʢʪʷʙʨʷ ʪʦʛʦ ʞʝ ʛʦʜʘ ʚ 04 ʯ. 59 ʤʠʥ. ʩ 

ʂʨ=12,1 ʚ ʧʨʠʛʨʘʥʠʯʥʦʡ ʦʙʣʘʩʪʠ ɼʘʛʝʩʪʘʥʘ ʠ ʚ ʟʦʥʝ ʧʨʠʛʨʘʥʠʯʥʦʛʦ ɸʟʝʨʙʘʡʜʞʘʥʘ ʧʨʦʠʟʦʰʣʠ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʱʫʱʘʣʠʩʴ ʚ ɼʝʨʙʝʥʪʩʢʦʤ, ʂʘʩʫʤʢʝʥʪʩʢʦʤ, ɸʭʪʳʥʩʢʦʤ ʠ ʈʫʪʫʣʴʩʢʦʤ 

ʨʘʡʦʥʘʭ ʖʞʥʦʛʦ ɼʘʛʝʩʪʘʥʘ. ʆʯʘʛʠ ʵʪʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʥʘʭʦʜʠʣʠʩʴ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʧʨʠʛʨʘ-

ʥʠʯʥʦʛʦ ɸʟʝʨʙʘʡʜʞʘʥʘ [9]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʛʨʘʥʠʯʥʦʡ ʟʦʥʳ ʏʝʯʝʥʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ 2 ʠʶʥʷ 2014 ʛ. ʚ 08 ʯ. 07 ʤʠʥ. ʩ 

ʂʨ=11,5 ʠ 24 ʥʦʷʙʨʷ ʵʪʦʛʦ ʞʝ ʛʦʜʘ ʚ 19 ʯ. 05 ʤʠʥ. ʩ ʂʨ=11,1ʧʨʦʠʟʦʰʣʠ 2 ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ʇʝʨʚʦʝ 

ʦʱʫʱʘʣʦʩʴ ʚ ɻʨʦʟʥʦʤ, ɻʫʜʝʨʤʝʩʝ, ʊʦʣʩʪʦʡ-ʶʨʪʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ I0=3-4 ʙʘʣʣʘ, 3 ʙʘʣʣʘ ï ʚ 

ɹʫʡʥʘʢʩʢʝ ʠ ɼʫʙʢʘʭ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɼʘʛʝʩʪʘʥʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 24 ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʂʨ=10.  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʟʘ ʧʝʨʠʦʜ 2009-2015 ʛʛ. ʧʦ ʩʝʡʩʤʠʯʝʩʢʠʤ ʟʦʥʘʤ 

ʜʘʥʦ ʚ ʪʘʙʣʠʮʝ 1.  

 

ʊʘʙʣʠʮʘ 1. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʯʠʩʣʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʢʣʘʩʩʘʤ ʂʨ 

ʟʘ ʧʝʨʠʦʜ 2009-2015 ʛʛ. 

 ʂ=10 ʂ=11 ʂ=12 ʂ=13 ʂ=14 ×ɽ ʭ 1012ɼʞ 

ʈʝʩʧʫʙʣʠʢʘ ɼʘʛʝʩʪʘʥ 24 10 2 2 0 23,24 

ɸʢʚʘʪʦʨʠʷ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ 16 7 1 0 0 1,86 

ɺʦʩʪʦʯʥʦ-ʏʝʯʝʥʩʢʘʷ ʟʦʥʘ 47 19 7 0 0 9,37 

ʇʨʠʛʨʘʥʠʯʥʘʷ ʟʦʥʘ ɸʟʝʨʙʘʡʜʞʘʥʘ 35 11 1 2 1 122,45 

ʇʨʠʛʨʘʥʠʯʥʘʷ ʟʦʥʘ ɻʨʫʟʠʠ 18 6 5 5 0 55,76 

ʀʪʦʛʦ: 140 53 16 9 1 214,0 



ɺʦʨʦʥʮʦʚʘ ʊ.ʄ. 

ʉɽʁʉʄʀʏɽʉʂɸʗ ɸʂʊʀɺʅʆʉʊʔ ʊɽʈʈʀʊʆʈʀʀ ɼɸɻɽʉʊɸʅɸ ʀ ʉʆʇʈɽɼɽʃʔʅʓʍ ʈɽɻʀʆʅʆɺ ɺ 2009-2015 ɻɻ. 
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ɸʂɺɸʊʆʈʀʗ ʂɸʉʇʀʁʉʂʆɻʆ ʄʆʈʗ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʙʨʝʞʥʦʛʦ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʨʘʩʧʨʝʜʝʣʝʥʦ ʪʨʠ ʩʢʦʧʣʝʥʠʷ ʦʯʘʛʦʚ ʟʝʤ-

ʣʝʪʨʷʩʝʥʠʡ: ʦʪʤʝʯʝʥʘ ʣʦʢʘʣʠʟʘʮʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ ʦʪ ʄʘʭʘʯʢʘʣʳ ʜʦ ʛʨʘʥʠʮʳ 

ʩ ɸʟʝʨʙʘʡʜʞʘʥʦʤ; ʜʨʫʛʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʝʜʘʣʝʢʦ ʦʪ ʙʝʨʝʛʘ, ʨʷʜʦʤ ʩ ʄʘʭʘʯʢʘʣʦʡ ʠ ʪʨʝʪʴʷ 

ʛʨʫʧʧʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ - ʚ ʤʦʨʝ, ʧʨʦʪʠʚ ʛ. ʀʟʙʝʨʙʘʰʘ ʂʨ=10-11 ʢʣʘʩʩʦʚ. ʉʫʤʤʘʨʥʘʷ ʵʥʝʨʛʠʷ ʟʘ 

ʵʪʦʪ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ×ɽ = 1,86 ʭ 1012 ɼʞ. 

ɿʦʥʘ ʧʨʠʙʨʝʞʥʦʛʦ ʂʘʩʧʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʠʣʴʥʳʭ ʩʦʪʨʷʩʝʥʠʡ 20 ʠʶʥʷ 

2009 ʛ. ʚ 22 ʯ. 35 ʤʠʥ. ʩ ʂʨ = 11,4; 2 ʠʶʣʷ ʚ 01 ʯ. 08 ʤʠʥ. ʩ ʂʨ = 10,7 ʠ 4 ʥʦʷʙʨʷ ʚ 21 ʯ. 10 ʤʠʥ. ʩ 

ʂʨ = 10,2, ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʩʝʚʝʨʥʝʝ ɼʝʨʙʝʥʪʘ [1]. ɺ 2011 ʛ. ʟʝʤʣʝʪʨʷʩʝʥʠʝ 24 ʘʚʛʫʩʪʘ ʚ 10 ʯ. 05 

ʤʠʥ. ʩ ʂʨ = 10,9 ʦʱʫʱʘʣʦʩʴ ʚ ʂʘʩʧʠʡʩʢʝ ʠ ʄʘʭʘʯʢʘʣʝ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ I0 = 3-4 ʙʘʣʣʘ; 19 ʩʝʥ-

ʪʷʙʨʷ ʚ 19 ʯ. 14 ʤʠʥ. ʩ ʂʨ = 9,5 ʦʱʫʱʘʣʦʩʴ ʚ ʂʘʩʧʠʡʩʢʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ I0 =3 ʙʘʣʣʘ ʠ ʚ ʄʘʭʘʯ-

ʢʘʣʝ ï I0 = 2-3 ʙʘʣʣʘ. 15 ʤʘʨʪʘ 2014 ʛ. ʚ 00 ʯ. 58 ʤʠʥ. ʧʨʦʠʟʦʰʣʦ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʩ ʂʨ = 11,5; 16 

ʠʶʥʷ 2015 ʛ. ʚ 13 ʯ. 50 ʤʠʥ. ʩ ʂʨ = 10,5. ɿʘ ʵʪʦʪ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʟʦʥʘ ʧʨʠʙʨʝʞʥʦʛʦ ʂʘʩʧʠʷ 

ʥʘʠʤʝʥʝʝ ʘʢʪʠʚʥʘ [2]. 

ɺʦʩʪʦʯʥʦ-ʏʝʯʝʥʩʢʘʷ ʟʦʥʘ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʏʝʯʝʥʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ ʚʳʜʝʣʷʝʪʩʷ 4 ʫʯʘʩʪʢʘ: ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʡ ʚ ʉʫʥʞʝʥ-

ʩʢʦʤ ʭʨʝʙʪʝ, ʛʜʝ ʦʪʤʝʯʝʥʘ ʣʦʢʘʣʠʟʘʮʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʂʨ=12, ʂʨ=11 ʠ ʂʨ=10 ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʢʣʘʩʩʦʚ ʧʦ ʤʝʩʪʫ ʧʨʦʭʦʞʜʝʥʠʷ ʉʨʝʜʠʥʥʦʛʦ ʨʘʟʣʦʤʘ; 

¶ ʧʨʠʛʨʘʥʠʯʥʘʷ ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʏʝʯʥʠ ʩ ɼʘʛʝʩʪʘʥʦʤ. ɿʜʝʩʴ ʦʪʤʝʯʝʥʳ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ 

ʂʨ=12, ʂʨ=11 ʠ ʂʨ=10 ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʣʘʩʩʦʚ; 

¶ ʩʨʝʜʥʷʷ ʯʘʩʪʴ ʏʝʯʝʥʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ ʚ ʰʠʨʦʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚʜʦʣʴ ʏʝʨʥʦʛʦʨʩʢʦʛʦ 

ʛʣʫʙʠʥʥʦʛʦ ʨʘʟʣʦʤʘ ʂʨ=12, ʂʨ=11 ʠ ʂʨ=10 ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʣʘʩʩʦʚ; 

¶ ʁ ʛʦ-ʚʦʩʪʦʯʥʳʡ ʧʨʠʛʨʘʥʠʯʥʳʡ ʫʯʘʩʪʦʢ ʦʪʤʝʯʝʥ ʩʝʨʠʝʡ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʂʨ=11 ʠ ʂʨ=10 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʣʘʩʩʦʚ. ɺʳʩʚʦʙʦʞʜʝʥʥʘʷ ʵʥʝʨʛʠʷ ʩʦʩʪʘʚʣʷʝʪ ×ɽ = 9,37 ʭ 1012ɼʞ. 

ɺ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʏʝʯʝʥʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ ʧʨʦʠʟʦʰʣʠ ʩʣʝʜʫʶʱʠʝ ʟʝʤʣʝʪʨʷ-

ʩʝʥʠʷ: 17 ʤʘʷ 2009 ʛ. ʚ 15 ʯ. 03 ʤʠʥ. ʩ ʂʨ = 11,8; 25 ʘʚʛʫʩʪʘ ʚ 11 ʯ. 12 ʤʠʥ. ʩ ʂʨ = 11,1; 16 ʥʦʷʙʨʷ 

ʚ 07 ʯ. 31 ʤʠʥ. ʩ ʂʨ = 11,9. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʷʚʣʷʣʘʩʴ ʘʬʪʝʨʰʦʢʦʤ ʩʠʣʴʥʦʛʦ ʂʫʨʯʘʣʦʡʩʢʦʛʦ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ 11 ʦʢʪʷʙʨʷ 2008 ʛ. ʩ ʄ = 5,6.  

ɺ 2010 ʛ. 9 ʠʶʥʷ ʚ 17 ʯ. 25 ʤʠʥ ʩ M = 4,1; ʂʨ=11,3 ʧʨʦʠʟʦʰʣʦ ʩʦʪʨʷʩʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 

ʚ ʛ. ɻʨʦʟʥʦʤ 4-5 ʙʘʣʣʦʚ, ʚ ʄʘʭʘʯʢʘʣʝ ï 3 ʙʘʣʣʘ. 

ɺ 2011 ʛ. 13 ʷʥʚʘʨʷ ʚ 02 ʯ. 50 ʤʠʥ. ʩ M = 4,0 ʧʨʦʠʟʦʰʣʦ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʚ ʵʧʠʮʝʥʪʨʘʣʴʥʦʡ 

ʦʙʣʘʩʪʠ ʂʫʨʯʘʣʦʡʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. 

ʂ ʟʘʤʝʪʥʳʤ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʦʪʨʷʩʝʥʠʷ: 18 ʦʢʪʷʙʨʷ 2012 ʛ. ʚ 06 ʯ. 55 ʤʠʥ. 

ʩ ʂʨ = 10,5; 15 ʘʚʛʫʩʪʘ 2013 ʛ. ʚ 11 ʯ. 11 ʤʠʥ. ʩ ʂʨ = 10,6; 22 ʷʥʚʘʨʷ 2015 ʛ. ʚ 23 ʯ. 19 ʤʠʥ. ʩ ʂʨ = 

10,9. 

ɿʘ ʩʝʤʠʣʝʪʥʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʏʝʯʝʥʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ ʧʨʦʠʟʦʰʣʦ 73 ʟʝʤ-

ʣʝʪʨʷʩʝʥʠʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʂʨÓ10, ʠʟ ʥʠʭ ʂʨ=10 ï 47 ʟʝʤʣʝʪʨʷʩʝʥʠʡ. 

ʇʨʠʛʨʘʥʠʯʥʳʡ ɸʟʝʨʙʘʡʜʞʘʥ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʛʨʘʥʠʯʥʦʛʦ ɸʟʝʨʙʘʡʜʞʘʥʘ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʦʯʘʛʠ: ʚ ɿʘʢʘʪʘʣʴʩʢʦʤ ʨʘʡ-

ʦʥʝ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ɸʟʝʨʙʘʡʜʞʘʥʘ; ʚ ʧʨʠʛʨʘʥʠʯʥʦʤ ʫʯʘʩʪʢʝ ʖʞʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʠ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɸʟʝʨʙʘʡʜʞʘʥʘ. ɿʜʝʩʴ ʦʪʤʝʯʝʥʳ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʂʨ=14, ʂʨ=13, ʂʨ=12, ʂʨ=11 ʠ 

ʂʨ=10 ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʣʘʩʩʦʚ. 

ʉʫʤʤʘʨʥʘʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʩʦʩʪʘʚʣʷʝʪ ×ɽ = 122,45 ʭ 1012ɼʞ.  

ʇʨʦʷʚʣʝʥʠʝ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʟʦʥʝʧʨʠʛʨʘʥʠʯʥʦʛʦ ɸʟʝʨʙʘʡʜʞʘʥʘ ʩʚʷʟʘʥʦ ʩ ʟʝʤ-

ʣʝʪʨʷʩʝʥʠʷʤʠ, ʧʨʦʠʟʦʰʝʜʰʠʤ ʚ ɿʘʛʘʪʘʣʴʩʢʦʤ ʨʘʡʦʥʝ 7 ʤʘʷ 2012 ʛ. ʚ 04 ʯ. 40 ʤʠʥ. ʠ ʚ 14 ʯ. 15 

ʤʠʥ. ʩ ʠʥʪʝʨʚʘʣʦʤ 10 ʯʘʩʦʚ ʧʨʦʠʟʦʰʣʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʄ = 5,6; ʂʨ=13,6 ʠ ʄ = 5,7; ʂʨ=12,6. 

ɿʝʤʣʝʪʨʷʩʝʥʠʷ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠʘʬʪʝʨʰʦʢʘʤʠ. ʅʘʠʙʦʣʝʝ ʩʠʣʴʥʳʡ ʠʟ ʥʠʭ ʚ 

14 ʯ. 36 ʤʠʥ. ʩ ʂʨ=10,5. ʇʨʦʷʚʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʱʫʱʘʣʦʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʖʞʥʦʛʦ ɼʘʛʝ-

ʩʪʘʥʘ [7]. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʵʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʷʚʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦ-
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ʛʦ ʨʝʞʠʤʘ ʟʝʤʥʦʡ ʢʦʨʳ ʧʦ ʩʠʩʪʝʤʝ ʧʨʦʜʦʣʴʥʳʭ ʠ ʧʦʧʝʨʝʯʥʳʭ ʨʘʟʣʦʤʦʚ ʂʘʟʘʭ-ʉʠʛʥʘʭʩʢʦʛʦ ʠ 

ɻʷʜʞʘʯʘʡ-ɸʣʘʟʘʥʩʢʦʛʦ ʨʘʟʣʦʤʦʚ. 

17 ʦʢʪʷʙʨʷ 2012 ʛ. ʚ 10 ʯ. 13 ʤʠʥ. ʚ 28 ʢʤ. ʢ ʟʘʧʘʜʫ ʦʪ ɿʘʛʘʪʘʣʘ ʚ ɹʘʣʘʢʝʥʩʢʦʤ ʨʘʡʦʥʝ ʧʨʦ-

ʠʟʦʰʣʦ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʩ ʂʨ=13,4 ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ I0 = 7 ʙʘʣʣʦʚ [8]. 

07 ʦʢʪʷʙʨʷ 2012 ʛ. ʚ 11 ʯ. 12 ʤʠʥ. ʧʨʦʠʟʦʰʣʦ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʩ ʄ = 5,3 ʚ ʧʨʝʜʝʣʘʭ ʶʛʦ-

ʚʦʩʪʦʯʥʦʛʦ ʩʝʛʤʝʥʪʘ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʧʦ ɿʘʧʘʜʥʦ-ʂʘʩʧʠʡʩʢʦʤʫ ʨʘʟʣʦʤʫ. 

ɺ ʐʝʢʠʥʩʢʦʤ ʨʘʡʦʥʝ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʛʨʘʥʠʯʥʦʛʦ ɸʟʝʨʙʘʡʜʞʘʥʘ ʠ  ʚ ʧʨʠʛʨʘʥʠʯʥʦʡ ʟʦʥʝ 

ʖʞʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʦʪʤʝʯʝʥʦ ʩʢʦʧʣʝʥʠʝ ʦʯʘʛʦʚ ʪʘʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ: 7 ʤʘʷ 2012 ʛ. ʚ 05 ʯ. 40 

ʤʠʥ. ʩ ʂʨ = 11,6; 18 ʘʧʨʝʣʷ 2013 ʛ. ʚ 20 ʯ. 30 ʤʠʥ. ʩ ʂʨ = 11,2; 29 ʩʝʥʪʷʙʨʷ 2014 ʛ. ʚ 01 ʯ. 38 ʤʠʥ. 

ʩ ʂʨ = 13,3; 4 ʩʝʥʪʷʙʨʷ 2015 ʛ. ʚ 04 ʯ. 49 ʤʠʥ. ʩ ʂʨ = 12,4. 

ʇʨʠʛʨʘʥʠʯʥʘʷ ɻʨʫʟʠʷ. 

ʇʨʠʛʨʘʥʠʯʥʘʷ ɻʨʫʟʠʷ ʚʳʜʝʣʷʝʪʩʷ ʣʦʢʘʣʠʟʘʮʠʝʡ ʦʯʘʛʦʚ ʚʜʦʣʴ ʧʨʠʛʨʘʥʠʯʥʦʡ ʟʦʥʳ ɻʨʫʟʠʠ, 

ʧʨʠʛʨʘʥʠʯʥʦʛʦ ɸʟʝʨʙʘʡʜʞʘʥʘ ʠ ʖʞʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʂʨ=13, ʂʨ=12, ʂʨ=11, ʂʨ=10 ʢʣʘʩʩʦʚ. ʉʫʤ-

ʤʘʨʥʘʷ ʚʳʜʝʣʠʚʰʘʷʩʷ ʵʥʝʨʛʠʷ ʚ ʧʨʠʛʨʘʥʠʯʥʦʡ ʟʦʥʝ ʩʦʩʪʘʚʣʷʝʪ ×ɽ = 55,76 ʭ 1012 ɼʞ. 

ʅʘʠʙʦʣʴʰʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ ʟʦʥʝ ʧʨʠʛʨʘʥʠʯʥʦʡ ɻʨʫʟʠʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 2012 ʛ. 14 ʦʢʪʷʙʨʷ 

2012 ʛ. ʚ 10 ʯ. 13 ʤʠʥ. ʧʨʦʠʟʦʰʣʦ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʩ ʂʨ=13,4, ʦʥʦ ʦʱʫʱʘʣʦʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠ-

ʛʨʘʥʠʯʥʦʡ ɻʨʫʟʠʠ ʠ ʧʨʠʛʨʘʥʠʯʥʦʛʦ ɸʟʝʨʙʘʡʜʞʘʥʘ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ I0 = 6 ʙʘʣʣʦʚ [8]. 7 ʤʘʷ 

2012 ʛ. ʧʨʦʠʟʦʰʣʦ 2 ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ 05 ʯ. 34 ʤʠʥ. ʩ ʂʨ=11,9 ʠ ʚ 14 ʯ. 15 ʤʠʥ. ʩ ʂʨ=12,6. ʕʧʠ-

ʮʝʥʪʨʳ ʵʪʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʧʨʠʛʨʘʥʠʯʥʫʶ ʟʦʥʫ [7]. 18 ʤʘʷ 2012 ʛ. ʚ 14 ʯ. 47 

ʤʠʥ. ʧʨʦʠʟʦʰʣʦ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʩ ʂʨ=12,7. 29 ʠʶʥʷ 2014 ʛ. ʚ 17 ʯ. 26 ʤʠʥ. ʧʨʦʠʟʦʰʣʦ ʟʝʤʣʝʪʨʷ-

ʩʝʥʠʝ ʩ ʂʨ=13.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘ ʩʝʤʠʣʝʪʥʠʡ ʧʝʨʠʦʜ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʛʨʘʥʠʯʥʦʡ ɺʦʩʪʦʯʥʦʡ 

ɻʨʫʟʠʠ ʧʨʦʠʟʦʰʣʦ 34 ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʂʨÓ10 ʚ ʦʩʥʦʚʥʦʤ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ 

ʟʦʥʝ ʧʨʠʛʨʘʥʠʯʥʦʡ ʩ ʟʘʧʘʜʥʳʤ ʧʨʠʛʨʘʥʠʯʥʳʤ ɸʟʝʨʙʘʡʜʞʘʥʦʤ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɻʣʘʚʥʦʛʦ 

ʂʘʚʢʘʟʩʢʦʛʦ ʨʘʟʣʦʤʘ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʫʤʤʘʨʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʟʘ ʩʝʤʠʣʝʪʥʠʡ ʧʝʨʠʦʜ ʟʘ 2009-2015 ʛʛ. 

ʧʦ ʟʦʥʘʤ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2.  
 

 
 

ʈʠʩʫʥʦʢ 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʫʤʤʘʨʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ×ɽ ʧʦ ʟʦʥʘʤ. 
 

1) ʇʨʠʛʨʘʥʠʯʥʘʷ ʟʦʥʘ ɸʟʝʨʙʘʡʜʞʘʥʘ; 2) ʇʨʠʛʨʘʥʠʯʥʘʷ ʟʦʥʘ ɻʨʫʟʠʠ; 3) ʈʝʩʧʫʙʣʠʢʘ ɼʘʛʝ-

ʩʪʘʥ; 4) ɺʦʩʪʦʯʥʦ-ʏʝʯʝʥʩʢʘʷ ʟʦʥʘ; 5) ɸʢʚʘʪʦʨʠʷ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ. 
 

ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʛʦʜʦʚʳʭ ʦʮʝʥʦʢ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʩʫʤʤʘʨʥʦʡ ʚʳʜʝʣʠʚʰʝʡʩʷ 

ʵʥʝʨʛʠʠ ʜʘʥʦ ʥʘ ʨʠʩ. 3. 
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ɺʦʨʦʥʮʦʚʘ ʊ.ʄ. 

ʉɽʁʉʄʀʏɽʉʂɸʗ ɸʂʊʀɺʅʆʉʊʔ ʊɽʈʈʀʊʆʈʀʀ ɼɸɻɽʉʊɸʅɸ ʀ ʉʆʇʈɽɼɽʃʔʅʓʍ ʈɽɻʀʆʅʆɺ ɺ 2009-2015 ɻɻ. 
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ʈʠʩʫʥʦʢ 3. ʀʟʤʝʥʝʥʠʝ ʚʳʜʝʣʠʚʰʝʡʩʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ×ɽ ʧʦ ʚʨʝʤʝʥʠ ʟʘ 2009-2015 ʛʛ. 

 

1) ʇʨʠʛʨʘʥʠʯʥʘʷ ʟʦʥʘ ɻʨʫʟʠʠ; 2) ɸʢʚʘʪʦʨʠʷ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ; 3) ʇʨʠʛʨʘʥʠʯʥʘʷ ʟʦʥʘ 

ɸʟʝʨʙʘʡʜʞʘʥʘ; 4) ɺʦʩʪʦʯʥʦ-ʏʝʯʝʥʩʢʘʷ ʟʦʥʘ; 5) ʈʝʩʧʫʙʣʠʢʘ ɼʘʛʝʩʪʘʥ 

ʂʘʢ ʚʠʜʠʤ ʧʦ ɼʘʛʝʩʪʘʥʫ ʚʝʣʠʯʠʥʘ ʚʳʜʝʣʝʥʥʦʡ ʩʫʤʤʘʨʥʦʡ ʵʥʝʨʛʠʠ ʤʘʢʩʠʤʘʣʴʥʘ ʚ ʧʝʨʠʦʜ 

2012-2014 ʛʛ., ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʝʥʥʦʡ ʵʥʝʨʛʠʠ ï ʚ ʧʝʨʠʦʜ 2011-2015 ʛʛ. 

ɼʣʷ ʟʦʥʳ ʏʝʯʝʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʫʨʦʚʝʥʴ ʩʫʤʤʘʨʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʜʦʩʪʠʛʘʝʪ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʚ ʧʝʨʠʦʜ 2010ʛ., 2012 ʛ., 2013 ʛ. ʠ ʤʠʥʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʚ ʧʝʨʠʦʜ 

2009 ʛ., 2014 ʛ. ʠ 2015 ʛ. 

ɼʣʷ ʟʦʥʳ ʧʨʠʙʨʝʞʥʦʛʦ ʂʘʩʧʠʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʝʥʥʦʡ ʵʥʝʨʛʠʠ ʧʨʠʭʦʜʠʪ-

ʩ ̫ʥʘ 2011 ʛ. ʠ 2014 ʛ., ʘ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚ 2010 ʛ. 

ʊʝʨʨʠʪʦʨʠʷ ʧʨʠʛʨʘʥʠʯʥʦʛʦ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʧʨʠʛʨʘʥʠʯʥʦʡ ʚʦʩʪʦʯʥʦʡ ɻʨʫʟʠʠ ʜʦʩʪʠʛʘʝʪ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚʳʜʝʣʝʥʥʦʡ ʵʥʝʨʛʠʠ ʚ ʧʝʨʠʦʜ 2012 ʛ. ʠ 2013 ʛ., ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʝʨʠʦʜ 2014 ʛ. ʠ 2015 ʛ. 

ɿʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʩʝʡʩʤʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

(×ɽ=214,2 ʭ 1012 ɼʞ.) ʧʨʝʚʳʰʘʝʪ ʩʝʡʩʤʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʧʨʝʜʳʜʫʱʝʛʦ ʩʝʤʠʣʝʪʠʷ ʟʘ ʧʝʨʠʦʜ 

2003-2008 ʛʛ. (×ɽ=144,5 ʭ 1012 ɼʞ.).  ʉʝʡʩʤʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ, ʚʳʩʚʦʙʦʞʜʝʥʥʘʷ ʚ ʦʯʘʛʘʭ ʟʝʤʣʝ-

ʪʨʷʩʝʥʠʡ ʧʦʯʪʠ ʚ 1,48 ʨʘʟ ʚʳʰʝ ʩʫʤʤʘʨʥʦʡ ʵʥʝʨʛʠʠ ʧʨʝʜʳʜʫʱʝʛʦ ʩʝʤʠʣʝʪʠʷ. ʂʦʣʠʯʝʩʪʚʦ ʟʝʤ-

ʣʝʪʨʷʩʝʥʠʡ ʚ ʧʝʨʠʦʜ 2009-2015 ʛʛ. ʩ K Ó10 ʩʦʩʪʘʚʣʷʝʪ 219, ʘ ʟʘ ʧʝʨʠʦʜʳ 2003-2008 ʛʛ. - 239 

ʵʧʠʮʝʥʪʨʦʚ. 

  

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ɼʘʛʝʩʪʘʥʝ ʚ 2012 -2014 ʛʛ. ʥʘʙʣʶʜʘʣʩʷ ʚʳʩʦʢʠʡ ʧʦ-

ʢʘʟʘʪʝʣʴ ʚʳʩʚʦʙʦʜʠʚʰʝʡʩʷ ʩʫʤʤʘʨʥʦʡ ʵʥʝʨʛʠʠ.  

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʠʚʰʝʡʩʷ ʩʫʤʤʘʨʥʦʡ ʵʥʝʨʛʠʷ ×ɽ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʟʦʥʫ 

ʧʨʠʛʨʘʥʠʯʥʦʛʦ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʦʥʦ ʩʦʩʪʘʚʣʷʝʪ ×ɽ = 122,45 ʭ 1012ɼʞ. ʠʟ ×ɽ = 214 ʭ 1012ɼʞ. ʚʳ-

ʜʝʣʝʥʥʦʡ ʩʫʤʤʘʨʥʦʡ ʵʥʝʨʛʠʠ. ʅʘ ɼʘʛʝʩʪʘʥ ʧʨʠʭʦʜʠʪʩʷ ×ɽ = 23,24 ʭ 1012ɼʞ. ʠ ʤʠʥʠʤʘʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʝʥʥʦʡ ʵʥʝʨʛʠʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʨʠʛʨʘʥʠʯʥʳʡ ʂʘʩʧʠʡ. 

ʇʦ ʟʥʘʯʝʥʠʶ ʚʳʩʚʦʙʦʜʠʚʰʝʡʩʷ ʵʥʝʨʛʠʠ ʪʝʨʨʠʪʦʨʠʷ ʧʨʠʛʨʘʥʠʯʥʦʛʦ ɸʟʝʨʙʘʡʜʞʘʥʘ ʟʘʥʠ-

ʤʘʝʪ 57% ʦʪ ʦʙʱʝʡ ʚʳʩʚʦʙʦʜʠʚʰʝʡʩʷ ʩʫʤʤʘʨʥʦʡ ʵʥʝʨʛʠʠ.  
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ʃʠʪʝʨʘʪʫʨʘ 

1. ɸʤʠʨʦʚ ʉ.ʈ., ʄʫʩʘʣʘʝʚʘ ɿ.ɸ., ɻʘʤʠʜʦʚʘ ɸ.ʄ., ɸʙʜʫʣʘʝʚʘ ɸ.ʈ., ʉʘʛʘʪʝʣʦʚʘ ɽ.ʖ. ʂʘʪʘʣʦʛ (ʦʨʠʛʠ-

ʥʘʣ) ʟʝʤʣʝʪʨʷʩʝʥʠʡ ɼʘʛʝʩʪʘʥʘ ʟʘ 2009-2015 ʛʛ./ʄʘʭʘʯʢʘʣʘ. ʌʦʥʜʳ ɼʌ ɻʉ ʈɸʅ. ʄʘʭʘʯʢʘʣʘ 2009-2016 ʛʛ. 

2. ɻʘʙʩʘʪʘʨʦʚʘ ʀ.ʇ., ɻʦʣʦʚʢʠʥʘ ʃ.ɺ., ɼʝʚʷʪʢʠʥʘ ʃ.ɺ., ɸʨʪʸʤʦʚʘ ɽ.ɺ., ʃʝʱʫʢ ʅ.ʄ., ʂʘʣʠʥʩʢʘʷ 
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ʄʆʅʀʊʆʈʀʅɻ ʆʑʋʊʀʄʓʍ ɿɽʄʃɽʊʈʗʉɽʅʀʁ ʅɸ ʊɽʈʈʀʊʆʈʀʀ ɼɸɻɽʉʊɸʅɸ ʀ ɺ 

ʇʈʀɻʈɸʅʀʏʅʓʍ ɿʆʅɸʍ ɿɸ 2002-2008 ʛʛ. 
 

ʇʘʚʣʠʯʝʥʢʦ ʀ.ʅ. 

ɼʘʛʝʩʪʘʥʩʢʠʡ ʬʠʣʠʘʣ ʌʀʎ ñɽʜʠʥʘʷ ɻʝʦʬʠʟʠʯʝʩʢʘʷ ʩʣʫʞʙʘ ʈɸʅò,  
 

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʩʝʡʩʤʠʯʥʦʩʪʠ ɼʘʛʝʩʪʘʥʘ ʠ ʧʨʠʛʨʘʥʠʯʥʳʭ ʨʘʡʦʥʦʚ ʟʘ 2002-2008 

ʛʛ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʢʘʨʪʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʇʨʠʚʝʜʝʥʳ ʛʨʘʬʠʢʠ ʚʳʜʝ-

ʣʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʧʦ ʟʦʥʘʤ ʠ ʧʦ ʛʦʜʘʤ. ɼʘʥʘ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʝʡʩʤʠʯʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʩʝʡʩʤʦ-

ʘʢʪʠʚʥʳʭ ʨʘʡʦʥʦʚ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʨʝʛʠʦʥʘ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦʙ ʦʱʫʪʠʤʦʤ ʟʝʤʣʝʪʨʷʩʝʥʠʠ 11 ʦʢʪʷʙʨʷ 2008 ʛʦ-

ʜʘ ʚ ʂʫʨʯʘʣʦʡʩʢʦʤ ʨʘʡʦʥʝ ʏʝʯʝʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʠ ʦʙ ʦʱʫʪʠʤʦʤ ʟʝʤʣʝʪʨʷʩʝʥʠʠ 11 ʩʝʥʪʷʙʨʷ 2006 ʛʦʜʘ ʚ ʂʘ-

ʷʢʝʥʪʩʢʦʤ ʨʘʡʦʥʝ ɼʘʛʝʩʪʘʥʘ. ɸʥʘʣʠʟ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɼʘʛʝʩʪʘʥʘ ʠ ʚ ʧʨʠʛʨʘʥʠʯʥʳʭ ʟʦʥʘʭ ʚ 

ʧʝʨʠʦʜ ʩ 2002 ʧʦ 2008 ʛʦʜʳ ʜʘʣ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʦʱʫʪʠʤʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʂʨÓ10 ʚ ʧʨʝʜʝʣʘʭ ʚʳʙʨʘʥ-

ʥʳʭ ʢʦʦʨʜʠʥʘʪ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʝʨʘʚʥʦʤʝʨʥʦ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʡʩʤʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ, ʟʝʤʣʝʪʨʷʩʝʥʠʝ, ʧʨʠʛʨʘʥʠʯʥʳʝ ʟʦʥʳ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʣʘʩʩ, 

ʩʝʡʩʤʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ, ʛʣʫʙʠʥʥʳʝ ʨʘʟʣʦʤʳ. 

 

MONITORING OF TANGIBLE EARTHQUAKES ON THE TERRITORY OF DAGESTAN AND 

IN THE BORDER AREAS FOR 2002-2008. 
 

Pavlichenko I. N. 

Federal Research Center ñGeophysical Survey of the Russian Academy of Sciencesò 
 

This article describes the features of the seismicity of Dagestan and border areas for 2002-2008. A map of the spa-

tial distribution of earthquake epicenters is presented. The graphs of seismic energy release by zones and by years are giv-

en. A brief description of the seismicity of individual seismically active regions of the Dagestan region is given. The data 

on the tangible earthquake on October 11, 2008 in the Kurchaloy region of the Chechen Republic and on the tangible 

earthquake on September 11, 2006 in the Kayakent region of Dagestan are presented. Analysis of seismic activity on the 

territory of Dagestan and in the border areas in the period from 2002 to 2008 gave an idea that tangible earthquakes from 

ʂʨÓ10 within the selected coordinates were unevenly distributed. 

Keywords: seismic monitoring, earthquake, border zones, energy class, seismic energy, intensity, deep faults. 

 

ʉʝʡʩʤʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʦʱʫʪʠʤʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚʘʞʝʥ ʧʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʨʘʟʚʠ-

ʪʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʯʘʛʘʭ ʚ ʧʝʨʚʳʝ ʜʥʠ ʠ ʤʝʩʷʮʳ ʧʦʩʣʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʛʦ ʛʣʘʚ-

ʥʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʩʦʙʳʪʠʷ. ʉʝʡʩʤʦʣʦʛʘʤ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ, ʩʣʝʜʫʝʪ ʣʠ ʦʞʠʜʘʪʴ ʩʠʣʴʥʳʭ ʘʬ-

ʪʝʨʰʦʢʦʚʳʭ ʪʦʣʯʢʦʚ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ. 

ʇʝʨʠʦʜ ʩ 2002 ʧʦ 2008 ʛʦʜʳ ʙʳʣ ʧʨʠʤʝʯʘʪʝʣʝʥ ʪʝʤ, ʯʪʦ ʠʤʝʥʥʦ ʚ ʵʪʦʪ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝ-

ʤʝʥʠ ʚ ʘʢʚʘʪʦʨʠʠ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ 11 ʩʝʥʪʷʙʨʷ 2006 ʛʦʜʘ ʣʦʢʘʣʠʟʦʚʘʣʦʩʴ ʩʠʣʴʥʦʝ ʟʝʤʣʝʪʨʷ-

ʩʝʥʠʝ ʩ ʂʨ=12,7. ʆʯʘʛ ʨʘʩʧʦʣʘʛʘʣʩʷʚ ʟʦʥʝ ʧʨʦʩʪʠʨʘʥʠʷ ʎʝʥʪʨʘʣʴʥʦ-ʂʘʩʧʠʡʩʢʦʛʦ ʠ ʇʨʠʙʨʝʞʥʦ-

ʛʦ ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʦʚ. ɺʪʦʨʦʝ ʩʠʣʴʥʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʩ ʂʨ=13,7 ʩʛʝʥʝʨʠʨʦʚʘʣʦ 11 ʦʢʪʷʙʨʷ 

2008 ʛʦʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʏʝʯʝʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ʆʯʘʛ ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʩʝʨʠʝʡ ʬʦʨʰʦʢʦʚ ʠ ʘʬ-

ʪʝʨʰʦʢʦʚ.    

ʉʫʱʝʩʪʚʫʶʱʝʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ɻʉ ʈɸʅ ʚ 

ʧʝʨʠʦʜ ʩ 2002 ʧʦ 2008 ʛʛ. ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʥʝʠʩʢʘʞʝʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ 

ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ɼʘʛʝʩʪʘʥʘ ʠ ʧʨʠʛʨʘʥʠʯʥʳʭ ʟʦʥ ʩ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʢʣʘʩʩʘʤʠ ʂʨÓ7-8.  

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʛʠʧʦʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʚ ʦʩʥʦʚʥʦʤ ʤʘʰʠʥ-

ʥʳʤ ʩʧʦʩʦʙʦʤ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʟʘʩʝʯʝʢ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʩʪʥʳʭ ʛʦʜʦʛʨʘʬʦʚ [1].  

ʉ ʧʦʤʦʱʴʶ ʩʚʦʜʥʦʡ ʦʙʨʘʙʦʪʢʠ ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʢʘʪʘʣʦʛ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ɼʘʛʝʩʪʘʥʘ ʠ ʧʨʠʣʝ-

ʛʘʶʱʠʭ ʢ ʥʝʤʫ ʧʨʠʛʨʘʥʠʯʥʳʭ ʟʦʥ: ɻʨʫʟʠʠ, ɸʟʝʨʙʘʡʜʞʘʥʘ, ʏʝʯʝʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʠ ʘʢʚʘʪʦʨʠʠ 

ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʟʘ 2002-2008 ʛʦʜʳ [2õ7; 9, 12].    



ʊʈʋɼʓ ʀʅʉʊʀʊʋʊɸ ɻɽʆʃʆɻʀʀ ɼɸɻɽʉʊɸʅʉʂʆɻʆ ʅɸʋʏʅʆɻʆ ʎɽʅʊʈɸ ʈɸʅ ˉ 3 (86), 2021 
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ɺ ʧʝʨʠʦʜ ʩ 2002 ʧʦ 2008 ʛʦʜʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɼʘʛʝʩʪʘʥʘ ʠ ʚ ʧʨʠʛʨʘʥʠʯʥʳʭ ʟʦʥʘʭ ʚ ʧʨʝʜʝ-

ʣʘʭ ʢʦʦʨʜʠʥʘʪ ű=41.00Ü- 44.00Üʩ.ʰ ʠ ɚ=45.00Ü-49.00Üʚ.ʜ. ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʧʘʨʘʤʝʪʨʳ 239 ʟʝʤ-

ʣʝʪʨʷʩʝʥʠʡ ʩ ʂʨÓ10, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʪʦʨʳʭ ʧʦ 5 ʦʩʥʦʚʥʳʤ ʟʦʥʘʤ ʠ ʧʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʢʣʘʩʩʘʤ 

ʩ ʫʢʘʟʘʥʠʝʤ ʩʫʤʤʘʨʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ɆE ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʢʣʘʩʩʘʤ ʂʨʠʩʫʤʤʘʨʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʵʥʝʨʛʠʠ ɆE ʧʦ ʟʦʥʘʤ ʚ 2002-2008 ʛʛ. 

ɿʦʥʳ ʂʨ ɆE, 1014 ɼʞ 

10 11 12 13 14 

1. ʏʝʯʝʥʩʢʘʷ ʨʝʩʧʫʙʣʠʢʘ 62 31 8 1 1 1,2172*1014 ɼʞ 

2. ɸʢʚʘʪʦʨʠʷ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ 16 8 3 1 - 0,1396*1014 ɼʞ 

3. ɼʘʛʝʩʪʘʥ 48 27 4 - - 0,0718*1014 ɼʞ 

4. ʇʨʠʛʨʘʥʠʯʥʘʷ ʟʦʥʘ ɻʨʫʟʠʠ 10 2 1 - - 0,0130*1014 ɼʞ 

5. ʇʨʠʛʨʘʥʠʯʥʘʷ ʟʦʥʘ ɸʟʝʨʙʘʡʜʞʘʥʘ 14 2 - - - 0,0034*1014 ɼʞ 

ɺʩʝʛʦ 150 70 16 2 1 1,445*1014 ɼʞ 

 

ʅʘ ʨʠʩ.1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ 

ʂʨÓ10 ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɼʘʛʝʩʪʘʥʘ ʠ ʚ ʧʨʠʛʨʘʥʠʯʥʳʭ ʟʦʥʘʭ ʚ 2002-2008 ʛʛ. 

 

 
ʈʠʩʫʥʦʢ. 1. ʂʘʨʪʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʂʨÓ10 ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɼʘʛʝʩʪʘʥʘ ʠ ʚ ʧʨʠʛʨʘʥʠʯʥʳʭ ʟʦʥʘʭ ʚ 2002-2008 ʛʛ. (ʏʝʨʥʳʝ ʪʨʝʫʛʦʣʴʥʠʢʠ ï ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ) 

 

ɸʥʘʣʠʟ ʢʘʨʪʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʂʨÓ10 ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ɼʘʛʝʩʪʘʥʘ ʠ ʚ ʧʨʠʛʨʘʥʠʯʥʳʭ ʟʦʥʘʭ ʚ 2002-2008 ʛʛ. ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʧʠʮʝʥʪʨʳ ʟʝʤ-



ʇʘʚʣʠʯʝʥʢʦ ʀ.ʅ. 

ʄʆʅʀʊʆʈʀʅɻ ʆʑʋʊʀʄʓʍ ɿɽʄʃɽʊʈʗʉɽʅʀʁ ʅɸ ʊɽʈʈʀʊʆʈʀʀ ɼɸɻɽʉʊɸʅɸ ʀ ɺ ʇʈʀɻʈɸʅʀʏʅʓʍ ɿʆʅɸʍ é 
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ʣʝʪʨʷʩʝʥʠʡ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʧʣʦʱʘʜʠ ʥʝʨʘʚʥʦʤʝʨʥʦ. ʄʘʢʩʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘ-

ʮʠʝʡ ʩʝʡʩʤʠʯʝʩʢʠʭ ʦʯʘʛʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʦʥʘ ʏʝʯʝʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʩʨʝʜʥʷʷ ʘʢʪʠʚʥʦʩʪʴ 

ʦʪʤʝʯʝʥʘ ʚ ʘʢʚʘʪʦʨʠʠ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʠ ʚ ɼʘʛʝʩʪʘʥʝ, ʤʠʥʠʤʘʣʴʥʘʷ ï ʚ ʧʨʠʛʨʘʥʠʯʥʳʭ ʟʦʥʘʭ 

ɻʨʫʟʠʠ ʠ ɸʟʝʨʙʘʡʜʞʘʥʘ. ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʢʘʞʜʫʶ ʠʟ 5 ʟʦʥ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʏʝʯʝʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ (Ƚ ʟʦʥʘ) ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ 103 ʟʝʤʣʝʪʨʷʩʝʥʠʷ 

ʩ ʂʨÓ10-14. ɺʳʜʝʣʠʚʰʘʷʩʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʙʳʣʘ ʨʘʚʥʘ ʟʥʘʯʝʥʠʶ ɆE=1,2172*1014 ɼʞ 

(ʠʣʠ 84,23% ʦʪ ʚʩʝʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʚʳʜʝʣʠʚʰʝʡʩʷ ʚ 2002-2008 ʛʛ.).  

ɺ ʚʦʩʪʦʯʥʦʤ ʨʘʡʦʥʝ ʨʝʩʧʫʙʣʠʢʠ ʚ 2008 ʧʦʚʳʰʝʥʥʘʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʙʳʣʘ ʦʙʫ-

ʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ 11 ʦʢʪʷʙʨʷ ʚ 09h06m ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʜʦʚʦʣʴʥʦ ʦʱʫʪʠʤʦʝ ʩʝʡʩʤʠʯʝʩʢʦʝ 

ʩʦʙʳʪʠʝ ʩ ʂʨ=13,7 [13]. ʆʯʘʛ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʥʘʭʦʜʠʣʩʷ ʚ ʑʝʣʢʦʚʩʢʦʤ ʨʘʡʦʥʝ. ʉʠʣʘ ʪʦʣʯʢʦʚ ʚ 

ʵʧʠʮʝʥʪʨʝ ʩʦʩʪʘʚʠʣʘ J0=7-8 ʙʘʣʣʦʚ [11, 13]. ʀʤʝʣʠ ʤʝʩʪʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʨʘʟʨʫʰʝʥʠʷ. ʊʘʢ, ʚ 

ʩʝʣʝʥʠʠ ʄʘʡʨʪʫʧʂʫʨʯʘʣʦʡʩʢʦʛʦ ʨʘʡʦʥʘ ʙʳʣʦ ʨʘʟʨʫʰʝʥʦ ʦʢʦʣʦ 90% ʜʦʤʦʚ. ʏʠʩʣʦ ʧʦʛʠʙʰʠʭ 

ʜʦʩʪʠʛʣʦ 13 ʯʝʣʦʚʝʢ. ʉʪʦ ʧʷʪʴ ʯʝʣʦʚʝʢ ʧʦʣʫʯʠʣʠ ʪʨʘʚʤʳ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ.  

ʆʯʘʛʦʚʘʷ ʦʙʣʘʩʪʴ ʂʫʨʯʘʣʦʡʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʜʣʠʥʦʡ 110 ʢʤ ʠ ʰʠʨʠʥʦʡ ʜʦ 65 ʢʤ ʚʳ-

ʪʷʥʫʪʘ ʚ ʤʝʨʠʜʠʦʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ [13]. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʦ ʦʩʥʦʚʥʦʛʦ ʪʦʣʯʢʘ 11 ʦʢ-

ʪʷʙʨʷ ʜʘʛʝʩʪʘʥʩʢʠʤʠ ʩʝʡʩʤʠʯʝʩʢʠʤʠ ʩʪʘʥʮʠʷʤʠ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ 33 ʬʦʨʰʦʢʘ ʩ ʂʨÓ7,6-

11,5 ʚ ʧʝʨʠʦʜ ʩ 11 ʦʢʪʷʙʨʷ ʧʦ 21 ʥʦʷʙʨʷ 2008 ʛʦʜʘ [12, 13]. ʉʘʤʳʡ ʩʠʣʴʥʳʡ ʬʦʨʰʦʢ ʩ ʂʨ=11,4 

ʣʦʢʘʣʠʟʦʚʘʣʩʷ 31 ʤʘʨʪʘ 2008 ʛʦʜʘ ʚ 20h17m ʚ ʥʝʩʢʦʣʴʢʠʭ ʢʠʣʦʤʝʪʨʘʭ ʦʪ ʛ. ɻʨʦʟʥʳʡ.  

ɿʘ ʦʩʥʦʚʥʳʤ ʪʦʣʯʢʦʤ ʧʦʩʣʝʜʦʚʘʣ ʩʠʣʴʥʳʡ ʘʬʪʝʨʰʦʢ ʩ ʂʨ=13,3, ʢʦʪʦʨʳʡ ʙʳʣ ʣʦʢʘʣʠʟʦʚʘʥ 

11 ʦʢʪʷʙʨʷ ʚ 09h22m [12].  

ɺ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʨʘʡʦʥʝ ʨʝʩʧʫʙʣʠʢʠ 24 ʘʚʛʫʩʪʘ 2005 ʛʦʜʘ ʚ 16h58m [5] ʣʦʢʘʣʠʟʦʚʘʣʩʷ ʩʝʡ-

ʩʤʠʯʝʩʢʠʡ ʪʦʣʯʦʢ ʩ ʂʨ=11,9, ʦʯʘʛ ʢʦʪʦʨʦʛʦ ʙʳʣ ʧʨʠʫʨʦʯʝʥ ʢ ʟʦʥʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʭʨʝʙʪʘ ɹʘʩ-

ʭʦʡ. ɺʪʦʨʦʝ ʦʱʫʪʠʤʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ 22 ʦʢʪʷʙʨʷ 2007 ʛʦʜʘ ʚ 20h10m [9]. ʅʝ-

ʩʢʦʣʴʢʦ ʦʯʘʛʦʚ ʩ ʂʨ=11 ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ 22 ʩʝʥʪʷʙʨʷ 2002 ʛʦʜʘ ʚ 18h02m [2], 16 ʥʦʷʙʨʷ 

2004 ʛʦʜʘ ʚ 14h17m [4], 10 ʜʝʢʘʙʨʷ 2005 ʛʦʜʘ ʚ 07h28m [5] (ʦʯʘʛ ʧʨʠʫʨʦʯʝʥ ʢ ʟʦʥʝ ʧʨʦʩʪʠʨʘʥʠʷ 

ʇʠʨʠʢʠʪʝʣʴʩʢʦʛʦ ʭʨʝʙʪʘ). ʄʥʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʂʨ=10 ʙʳʣʠ ʪʘʢʞʝ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʜʘʥʥʦʤ 

ʨʘʡʦʥʝ ʨʝʩʧʫʙʣʠʢʠ.  

ɺ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʨʘʡʦʥʝ ʨʝʩʧʫʙʣʠʢʠ ʣʦʢʘʣʠʟʦʚʘʣʠʩʴ 2 ʪʦʣʯʢʘ ʩ ʂʨ=11: 22 ʘʚʛʫʩʪʘ 2002 

ʛʦʜʘ ʚ 08h24m [2] ʠ 21 ʦʢʪʷʙʨʷ 2006 ʛʦʜʘ ʚ 11h01m [7].  

ɺ ʮʝʥʪʨʘʣʴʥʦʤ ʨʘʡʦʥʝ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ 6 ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʂʨ=11ʠ 7 ʦʯʘʛʦʚ ʩ 

ʂʨ=10.  

 

ɺ ʘʢʚʘʪʦʨʠʠ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ (IȽ ʟʦʥʘ) ʟʘ ʧʝʨʠʦʜ ʩ 2002 ʧʦ 2008 ʛʛ. ʙʳʣʠ ʟʘʬʠʢʩʠʨʦ-

ʚʘʥʳ 28 ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʂʨÓ10-13. ʉʝʡʩʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʷ, ʚʳʜʝʣʠʚʰʘʷʩʷ ʟʘ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ 

ʚʨʝʤʝʥʠ, ʠʤʝʣʘ ʟʥʘʯʝʥʠʝ ɆE=1,396*1013 ɼʞ (ʠʣʠ 9,66% ʦʪ ʚʩʝʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʚʳʜʝ-

ʣʠʚʰʝʡʩʷ ʚ ʫʢʘʟʘʥʥʦʡ ʟʦʥʝ).  

ɸʢʚʘʪʦʨʠʶ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʫʩʣʦʚʥʦ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʨʘʡʦʥʳ:  

1) ʨʘʡʦʥ ʩʢʦʧʣʝʥʠʷ ʦʯʘʛʦʚ ʚʜʦʣʴ ʚʳʪʷʥʫʪʦʡ ʧʨʠʙʨʝʞʥʦʡ ʣʠʥʠʠ. ɺ ʜʘʥʥʦʤ ʨʘʡʦʥʝ ʙʳʣʘ 

ʦʪʤʝʯʝʥʘ ʣʦʢʘʣʠʟʘʮʠʷ ʦʱʫʪʠʤʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʂʨ=11: 6 ʘʧʨʝʣʷ 2003 ʛʦʜʘ ʚ 10h26m [3], 8 ʤʘʷ 

2003 ʛʦʜʘ ʚ 15h02m [3], 8 ʦʢʪʷʙʨʷ 2007 ʛʦʣʘ ʚ 21h25m [9] ʠ ʩʝʤʴ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩ ʂʨ=10. ʉʘʤʦʝ 

ʦʱʫʪʠʤʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʩ ʂʨ=12,7 ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʜʘʛʝʩʪʘʥʩʢʠʤʠ ʩʝʡʩʤʠʯʝʩʢʠʤʠ ʩʪʘʥ-

ʮʠʷʤʠ 11 ʩʝʥʪʷʙʨʷ 2006 ʛʦʜʘ ʚ 02h23m [7] ʚ 15 ʢʤ ʦʪ ʙʝʨʝʛʘ, ʚ ʟʦʥʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʎʝʥʪʨʘʣʴʥʦ-

ʂʘʩʧʠʡʩʢʦʛʦ ʠ ʇʨʠʙʨʝʞʥʦʛʦ ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʦʚ. ɼʘʥʥʳʡ ʪʦʣʯʦʢ ʙʳʣ ʥʘʟʚʘʥ ʅʦʚʦʢʘʷʢʝʥʪ-

ʩʢʠʤ, ʧʦʩʢʦʣʴʢʫ ʤʘʢʩʠʤʘʣʴʥʦ ʦʥ ʧʨʦʷʚʠʣʩʷ ʚ ʂʘʷʢʝʥʪʩʢʦʤ ʨʘʡʦʥʝ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʩʦʪʨʷʩʝʥʠʡ 

ʧʦ ʰʢʘʣʝ MSK-64 ʩʦʩʪʘʚʠʣʘ J0=5-6 ʙʘʣʣʦʚ [8]. ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʝʨʝʜ ʵʪʠʤ ʦʱʫʪʠʤʳʤ 

ʪʦʣʯʢʦʤ ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʬʦʨʰʦʢ ʩ ʂʨ=9,4, ʟʘʧʠʩʘʥʥʳʡ 9 ʘʧʨʝʣʷ ʚ 01h17m [7]. ʇʦʩʣʝ ʦʩʥʦʚ-

ʥʦʛʦ ʪʦʣʯʢʘ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ 11 ʘʬʪʝʨʰʦʢʦʚ ʩʨʝʜʥʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʣʘʩʩʦʚ, ʢʦʪʦʨʳʝ 

ʣʦʢʘʣʠʟʦʚʘʣʠʩʴ ʚʦʩʪʦʯʥʝʝʅʦʚʦʢʘʷʢʝʥʪʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ; 




