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Abstract  

Thus, the influence of weather conditions on the productivity of sunflower hybrids was proved in field ex-

periments. On average, over the years of research, the maximum seed productivity at the level of 3.41 was provided 

by the hybrid Region for plowing to a depth of 28-30 cm and compliance with the biologically optimal irrigation 

regime. The minimum result was obtained on non-irrigated plots with the Souvenir hybrid without tillage, where 

the yield decreased to 0.91 t/ha or 3.7 times. Comparison of the influence of the studied factors on the yield of 

sunflower proved the maximum efficiency of irrigation, which provided the formation of 61.8%. The method and 

depth of tillage, the share of which was 12.1%, also had a significant effect on plant productivity. The hybrid 

composition had the smallest effect on the yield of the studied crop - 5.8%. The effect and interaction of the studied 

factors was less than 5%, and the influence of unaccounted for factors was equal to 7.7%.  

 

Keywords: sunflower, hybrids, tillage,, irrigation, yield, quality.  

 

With the development of market relations, the de-

mand for sunflower and products of its processing has 

increased significantly in both domestic and foreign 

markets, seed prices have risen significantly, which has 

made this crop one of the most profitable. At the same 

time, a more efficient and rational way to increase gross 

fees is to invest in irrigation and the latest cultivation 

technologies [1-3]. Intensification of the agricultural 

sector on irrigated and non-irrigated lands should in-

crease the productivity of crops, reduce energy con-

sumption, irrigation water and preserve soil fertility un-

der conditions of fuller use of the natural and climatic 

potential of the Southern Steppe of Ukraine [4]. There-

fore, there is a need to explore a range of issues, the 

most important of which are to increase sunflower 

yields by optimizing the water-air and nutrient regimes 

of the soil and phytosanitary condition of crops, 

through irrigation and rational methods and depth of 

basic tillage [5].  

During the cultivation of sunflower in 2016, re-

search showed that in non-irrigation control without 

basic tillage, crop yields reached the lowest values and 

amounted to 0.94 t/ha. Seed productivity of Polit 2 and 

Region hybrids exceeded 3 t/ha under the resource-sav-

ing irrigation regime and deep plowing by 28-30 cm. 

The use of biologically optimal irrigation regime al-

lowed to obtain seed yield over 3 t/ha on all hybrids 

plowing to a depth of 28-30 cm and peeling to a depth 

of 12-14 cm. The yield of seeds without cultivation 

ranged from 2.09 to 2.35 t/ha or was 39.5-61.3% less.  

In the conditions of air drought and decrease in the 

amount of atmospheric precipitation under unfavorable 

weather conditions, which developed in 2017, the min-

imum level of yielding sunflower seeds was obtained 

on all hybrids, the productivity of which was studied. 

The minimum level of plant productivity of 0.68 t/ha 

was obtained from the Souvenir hybrid without basic 

tillage and irrigation. Yield growth to 3.11-3.28 t/ha 

was in the hybrids of Polit 2 and Region in areas with 

the use of biologically optimal irrigation regime for 

plowing to a depth of 28-30 cm. The tendency to in-

crease plant productivity was observed in areas with 

plowing, especially for biologically optimal irrigation 

regime - on average up to 3.11 t/ha. The Souvenir hy-

brid formed, on average by factor, seed yield at the 

level of 2.11 t/ha, and the Polit 2 and Region hybrids 

increased it by 17.5-21.3%. 
Under favorable conditions in 2018, the highest 

yields were obtained in the field experiment, especially 
for the cultivation of hybrids Souvenir and Region, 
plowing to a depth of 28-30 cm as the main tillage and 

https://doi.org/10.24412/2701-8369-2021-20-4-5
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vegetation irrigation under the biologically optimal ir-
rigation regime - 3.38-3.60 t/ha. In areas with shallow 
tillage to a depth of 12-14 cm, the hybrid Region had 
an advantage - 3.46 t/ha. On average, in terms of irriga-
tion regime in 2018, the difference between the studied 
non-irrigated and irrigated options was less than in pre-
vious 2016 and 2017 - in the range from 92.4 to 
118.7%, which can be explained by increasing rainfall 
and reducing irrigation and irrigation norms. Plowing 
allowed obtaining more seeds of the studied crop in 
comparison with peeling and zeroing cultivation under 
non-irrigated conditions - by 1.6-25.4%, by spring-sav-
ing irrigation - by 13.1-38.7%, and under the biologi-
cally optimal regime - by 23, 5-35.1%.  

Summarizing the obtained experimental data for 
three years of seed yield of sunflower hybrids proved 
that the use of irrigation caused a significant increase, 
on average, from 1.22 t/ha on non-irrigated control to 

2.56-2.92 t/ha (Table 1). Thus, the conduct of vegeta-
tive irrigation in arid conditions of the Southern Steppe 
of Ukraine increased the productivity of plants of the 
studied crop by 2.1-2.4 times. 

Depending on the method and depth of tillage, the 
pattern of yield reduction in the direction from plowing 
by 28-30 cm to zero tillage was manifested. Under non-
irrigated conditions, the variant with plowing received, 
on average, 1.40 t/ha, and with peeling to a depth of 12-
14 cm and zero tillage, plant productivity decreased by 
17.6-29.6%.  

The change in the hybrid composition also signif-
icantly affected the seed yield of the studied crop. Thus, 
the maximum of this plant productivity at the level of 
3.41 t/ha was obtained when growing in the experi-
mental areas of the hybrid Region on the biologically 
optimal irrigation regime and plowing to a depth of 28-
30 cm. Seed yield decreased to 0.91 t/ha or in 3.8 times.  

Table 1 
Yield of sunflower hybrids depending on the irrigation regime, methods and  

depth of tillage, t/ha (average for 2016-2018) 

Regime irrigation (fac-
tor ɸ) 

Method and depth of tillage 
(factor ɺ) 

Hybrid (factor ʉ) 
Average by fac-

tors 

Souvenir 
Polit 

2 
Region ɺ ɸ 

Non-irrigation (control) 

Plowing of depth 28-30 cm 1.25 1.34 1.61 1.40 

1.22 Shelling to a depth of 12-14 cm 1.09 1.23 1.27 1.19 

Without tillage 0.91 1.09 1.23 1.08 

Recourse saving  

Plowing of depth 28-30 cm 2.78 3.00 3.14 2.97 

2.56 Shelling to a depth of 12-14 cm 2.32 2.76 2.73 2.61 

Without tillage 1.96 2.01 2.35 2.10 

Biology optimum  

Plowing of depth 28-30 cm 3.23 3.24 3.41 3.29 

2.92 Shelling to a depth of 12-14 cm 2.90 3.05 3.20 3.05 

Without tillage 2.31 2.38 2.59 2.42 

Average by factor ʉ 2.08 2.23 2.39 2.24  

LSD05 by factors ɸ, ɺ, ʉ: main effects ï 0.12 t/ha; partial differences ï 0.08 t/ha  

 
According to the results of the analysis of the var-

iability indicators of the effective signs of the impact on 
the sunflower yield, it was found that irrigation has the 
greatest impact on the seed productivity of plants - 
61.8%. Tillage provided a high impact - 12.1%, and the 
hybrid composition had a minimal impact - 5.8%. The 
interaction of irrigation with tillage (AI) was 4.3%, 
other interactions (AU and AU) had a lower impact - 
2.8 and 3.9%, respectively. The full interaction of the 
studied factors (ABC) had a very low level - 1.6%. The 
residual impact at the level of 7.7% included the action 
and interaction of unaccounted for factors, primarily 
weather conditions in some years of research. 

Thus, the influence of weather conditions on the 
productivity of sunflower hybrids was proved in field 
experiments. In all cases, seed yield increased in a fa-
vorable 2018 and, conversely, decreased significantly 
in arid 2017. This difference was especially significant 
in the control version without vegetative watering. On 
average, over the years of research, the maximum seed 
productivity at the level of 3.41 was provided by the 
hybrid Region for plowing to a depth of 28-30 cm and 
compliance with the biologically optimal irrigation re-
gime. The minimum result was obtained on non-irri-
gated plots with the Souvenir hybrid without tillage, 
where the yield decreased to 0.91 t/ha or 3.7 times. 
Comparison of the influence of the studied factors on 
the yield of sunflower proved the maximum efficiency 

of irrigation, which provided the formation of 61.8%. 
The method and depth of tillage, the share of which was 
12.1%, also had a significant effect on plant productiv-
ity. The hybrid composition had the smallest effect on 
the yield of the studied crop - 5.8%. The effect and in-
teraction of the studied factors was less than 5%, and 
the influence of unaccounted for factors was equal to 
7.7%.  
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Abstract 

The article presents the results of experimental determination of moisture content, ash content of plant raw 

materials Phlomoides canescens, as well as the quantitative content of 44 elements in flowers, stems and leaves 

by inductively coupled plasma mass spectrometry using an ICP-MS NEXION-2000 device. Revealed certain pat-

terns of distribution of elements 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʘʞʥʦʩʪʠ, ʟʦʣʴʥʦʩʪʠ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ Phlomoides canescens, ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 44 ʵʣʝʤʝʥʪʦʚ ʚ ʮʚʝʪʘʭ, 

ʩʪʝʙʣʷʭ ʠ ʣʠʩʪʴʷʭ ʤʝʪʦʜʦʤ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʩ ʠʥʜʫʢʮʠʦʥʥʦ-ʩʚʷʟʘʥʥʦʡ ʧʣʘʟʤʦʡ ʥʘ ʧʨʠʙʦʨʝ ICP-ʄS 

NEXION-2000. ɺʳʷʚʣʝʥʳ ʦʧʨʝʜʝʣʸʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʣʝʤʝʥʪʦʚ  

 

Keywords: vegetable raw materials, humidity, ash content, macro- and microelements, mass spectrometer 

with inductively coupled plasma. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʳʨʴʸ, ʚʣʘʞʥʦʩʪʴ, ʟʦʣʴʥʦʩʪʴ, ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʤʘʩʩ-ʩʧʝʢ-

ʪʨʦʤʝʪʨ ʩ ʠʥʜʫʢʮʠʦʥʥʦ-ʩʚʷʟʘʥʥʦʡ ʧʣʘʟʤʦʡ. 

 

ʈʦʜ Phlomoides MOENCH (Phlomis L.- ʩʠʥʦ-

ʥʠʤ, ʟʦʧʥʠʢ - ʨʫʩ) ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥ ʚ ʝʚʨʘʟʠʠ. 

ʥʘʩʯʠʪʳʚʘʝʪ ʩʚʳʰʝ 100 ʚʠʜʦʚ [1]. ɺ ʭʠʤʠʯʝʩʢʦʤ 

ʦʪʥʦʰʝʥʠʠ ʭʦʨʦʰʦ ʠʟʫʯʝʥ ʨʷʜ ʚʠʜʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʆʛʥʝʚʠʢ ʢʣʫʙʥʝʥʦʩʥʳʡ (ʣʘʪ. Phlomo²des tuberʦsa), 

ʨʘʥʝʝ - ʟʦʧʥʠʢ ʢʣʫʙʥʝʥʦʩʥʳʡ (ʣʘʪ. Phlʦmis 

tuberʦsa) ð ʚʠʜ ʤʥʦʛʦʣʝʪʥʠʭ ʨʘʩʪʝʥʠʡ ʩʝʤʝʡʩʪʚʘ 

ʗʩʥʦʪʢʦʚʳʭ (Lamiaceae), - ʪʠʧʦʚʦʡ ʚʠʜ ʨʦʜʘ ʆʛʥʝ-

ʚʠʢ (Phlomoides). ʇʨʦʠʟʨʘʩʪʘʝʪ ʚ ʫʤʝʨʝʥʥʦʤ ʢʣʠ-

ʤʘʪʝ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ɽʚʨʘʟʠʠ [2]. ɺ ʣʠʩʪʴʷʭ ʦʙʥʘʨʫ-

ʞʝʥʦ ʵʬʠʨʥʦʝ ʤʘʩʣʦ (0,02 %), ʩʦʜʝʨʞʘʱʝʝ ʬʠʪʦʣ, 

ʣʠʥʘʣʦʦʣ, ʵʚʛʝʥʦʣ, ʢʘʨʠʦʬʠʣʣʝʥ ʦʢʩʠʜ ʠ ʜʨ., ʬʣʘ-

ʚʦʥʦʠʜʳ: ʘʧʠʛʝʥʠʥ, ʘʧʠʛʝʥʠʥ-7-ʆ-ʛʣʶʢʫʨʦʥʠʜ, 

ʣʶʪʝʦʣʠʥ, ʮʠʥʘʨʦʟʠʜ, ʣʶʪʝʦʣʠʥ-7-ʆ-ʛʣʶʢʫʨʦʥʠʜʠ 

ʜʨ. [4-7], ɺ ʢʣʫʙʥʷʭ ʦʙʥʘʨʫʞʝʥʳ ʩʘʧʦʥʠʥʳ; ʚ 

ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ - ʘʣʢʘʣʦʠʜʳ, ʠʨʠʜʦʠʜʳ ʤʠʢʨʦʵʣʝ-

ʤʝʥʪʳ: ʞʝʣʝʟʦ, ʤʘʛʥʠʡ, ʮʠʥʢ, ʤʝʜʴ, ʤʘʨʛʘʥʝʮ, ʥʠ-

ʢʝʣʴ, ʪʠʪʘʥ [8,9]. 

ʗʚʣʷʝʪʩʷ ʭʦʨʦʰʠʤ ʧʨʷʥʦ-ʚʢʫʩʦʚʳʤ ʨʘʩʪʝ-

ʥʠʝʤ. ʂʦʨʥʝʚʳʝ ʢʣʫʙʥʠ ʩʦʜʝʨʞʘʪ ʤʥʦʛʦ ʢʨʘʭ-

ʤʘʣʘ[10], ʚ ʧʨʝʞʥʠʝ ʚʨʝʤʝʥʘ ʠʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ ʠ ʩʦʫʩʦʚ, ʤʦ-

ʣʦʯʥʦʡ ʢʘʰʠ[11]. ʎʝʥʥʳʡ ʤʝʜʦʥʦʩ [12]. 

ʈʘʩʪʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ 

ʧʨʠ ʧʥʝʚʤʦʥʠʠ, ʙʨʦʥʭʠʪʝ, ʞʝʣʪʫʭʝ, ʛʝʤʦʨʨʦʝ ʢʘʢ 

ʚʷʞʫʱʝʝ, ʨʘʥʦʟʘʞʠʚʣʷʶʱʝʝ ʠ ʪʦʥʠʟʠʨʫʶʱʝʝ ʩʨʝʜ-

ʩʪʚʦ. ʕʢʩʪʨʘʢʪʳ ʨʘʩʪʝʥʠʷ ʠ ʦʪʜʝʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ 

ʠʟ ʥʝʛʦ ʦʙʣʘʜʘʶʪ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʜʝʡ-

ʩʪʚʠʝʤ[3,13]. 

ʆʙʲʝʢʪʦʤ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʥʘʜʟʝʤʥʘʷ ʯʘʩʪʴ Phlomoides canescens (Regel) 

Adylov, Kamelin & Machmedov (Phlomis canescens - 

ʩʠʥʦʥʠʤ). ʗʚʣʷʝʪʩʷ ʵʥʜʝʤʦʤ ʇʘʤʠʨʦ-ɸʣʘʷ (ʂʠʨʛʠ-

ʟʠʷ, ʋʟʙʝʢʠʩʪʘʥ) [14,15]. ʉʳʨʴʸ ʩʦʙʨʘʥʦ ʚ ʠʶʥʝ 

2021 ʪʦʜʘ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʩʝʣʝʥʠʷ ʐʘʭʠʤʘʨʜʘʥ 

(ʦʢ.2000 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ) ʌʝʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. 
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ʕʪʦʪ ʚʠʜ ʙʣʠʟʦʢ ʢ Phlomoides oreophila, ʦʪʣʠʯʘʶ-

ʱʠʡʩʷ ʣʠʩʪʴʷʤʠ ʩʦ ʟʚʝʟʜʯʘʪʳʤʠ ʚʦʣʦʩʢʘʤʠ ʚʚʝʨʭʫ. 

ɺ ʭʠʤʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʤʘʣʦ ʠʟʫʯʝʥʳ. ɺ ʜʘʥʥʦʡ 

ʨʘʙʦʪʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʩʳʨʴʷ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʚʣʘʞʥʦʩʪʠ. ɺʦʟʜʫʰʥʦ-ʩʫʭʦʝ ʩʳʨʴʸ ʧʦʩʣʝ ʪʱʘʪʝʣʴ-

ʥʦʛʦ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʨʘʩʩʳʧʘʣʠ ʪʦʥʢʠʤ ʩʣʦʝʤ ʥʘ 

ʜʦʩʢʝ ʠ ʠʟ ʨʘʟʥʳʭ ʤʝʩʪ ʦʪʙʠʨʘʣʠ ʧʨʦʙʳ ʥʘ ʢʘʞʜʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ. ʆʪʦʙʨʘʥʥʳʝ ʥʘʚʝʩʢʠ ʜʨʦʙʠʣʠ ʚ 

ʩʪʫʧʢʝ, ʟʘʪʝʤ ʧʝʨʝʥʦʩʠʣʠ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʩʫ-

ʰʝʥʥʳʝ ʠ ʚʟʚʝʰʝʥʥʳʝ ʙʶʢʩʳ ʠ, ʟʘʢʨʳʚ ʢʨʳʰʢʘʤʠ, 

ʚʟʚʝʰʠʚʘʣʠ. ɺʳʩʫʰʠʚʘʥʠʝ ʧʨʦʙ ʧʨʦʠʟʚʦʜʠʣʠ ʚ ʩʫ-

ʰʠʣʴʥʦʤ ʰʢʘʬʫ ʧʨʠ 100-1050ʉ ʚ ʪʝʯʝʥʠʝ 4-ʭ ʯʘʩʦʚ. 

ʇʦ ʠʩʪʝʯʝʥʠʠ ʫʢʘʟʘʥʥʦʛʦ ʚʨʝʤʝʥʠ ʙʶʢʩʳ ʩ ʥʘʚʝʩ-

ʢʘʤʠ ʙʳʩʪʨʦ ʚʳʥʠʤʘʣʠ ʠʟ ʰʢʘʬʘ, ʟʘʢʨʳʚʘʣʠ ʢʨʳʰ-

ʢʘʤʠ ʠ ʧʦʤʝʱʘʣʠ ʚ ʵʢʩʠʢʘʪʦʨ ʥʘ 10-15 ʤʠʥ, ʚʟʚʝ-

ʰʠʚʘʣʠ; ʧʦʚʪʦʨʷʣʠ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ 

ʚʝʩʘ. ɿʘ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʨʠʥʠʤʘʣʠ ʩʨʝʜ-

ʥʝʝ ʠʟ ʜʚʫʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ. ʈʘʩʭʦʞʜʝ-

ʥʠʷ ʤʝʞʜʫ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʦʧʨʝʜʝʣʝʥʠʷʤʠ ʥʝ ʧʨʝ-

ʚʳʰʘʣʦ 0,3%.  

ʆʧʨʝʜʝʣʝʥʠʝ ʟʦʣʴʥʦʩʪʠ ʧʨʦʚʦʜʠʣʠ ʧʫʪʝʤ ʩʞʠ-

ʛʘʥʠʷ ʥʘʚʝʩʢʠ ʚ ʤʫʬʝʣʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 600-8000ʉ 

ʚ ʪʝʯʝʥʠʝ 2-3 ʯʘʩʦʚ, ʜʦ ʧʦʣʥʦʛʦ ʠʩʯʝʟʥʦʚʝʥʠʷ ʚ ʟʦʣʝ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʚʠʜʝ ʯʝʨʥʳʭ ʯʘʩʪʠʮ. ʉʦ-

ʜʝʨʞʘʥʠʝ ʟʦʣʳ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʨʘʟʥʦʩʪʠ, ʤʝʞʜʫ ʤʘʩ-

ʩʦʡ ʪʠʛʣʷ ʜʦ ʠ ʧʦʩʣʝ ʧʨʦʢʘʣʠʚʘʥʠʷ ʚ ʤʫʬʝʣʝ, ʚʳʨʘ-

ʞʝʥʥʦʡ ʚ ʧʨʦʮʝʥʪʘʭ ʢ ʠʩʭʦʜʥʦʡ ʥʘʚʝʩʢʝ [16-18]. 

ʆʧʨʝʜʝʣʝʥʠʝ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ʕʢʩ-

ʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʠ ʥʘ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʝ ʩ ʠʥ-

ʜʫʢʮʠʦʥʥʦ-ʩʚʷʟʘʥʥʦʡ ʧʣʘʟʤʦʡ ʤʘʨʢʠ ISP ʄS 

NEXION-2000. ɺ ʪʝʬʣʦʥʦʚʳʝ ʘʚʪʦʢʣʘʚʳ DAP-100 

ʦʪʙʠʨʘʣʠ ʚʟʚʝʰʝʥʥʳʝ ʥʘ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʝʩʘʭ 

ʥʘʚʝʩʢʠ ʟʦʣʳ ʤʘʩʩʦʡ ʧʦ 0,1ʛ., ʧʨʠʣʠʚʘʣʠ ʧʦ 30 ʤʣ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ. ɸʚʪʦʢʣʘʚʳ 

ʟʘʢʨʳʚʘʣʠ ʠ ʧʦʤʝʩʪʠʣʠ ʥʘ ʧʨʠʙʦʨ ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ 

ʨʘʟʣʦʞʝʥʠʷ Berghoff c ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ 

MWS-3+ . ʇʦʣʫʯʝʥʥʳʝ ʧʨʦʟʨʘʯʥʳʝ ʨʘʩʪʚʦʨʳ ʬʠʣʴ-

ʪʨʦʚʘʣʠ ʚ ʤʝʨʥʳʝ ʢʦʣʙʳ ʦʙʲʝʤʦʤ 100 ʤʣ, ʜʦʚʦʜʠʣʠ 

ʦʙʲʝʤ ʜʦ ʤʝʪʢʠ 0,5% ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʦʡ. ʇʦʜʛʦʪʦʚ-

ʣʝʥʥʳʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʦʙʳ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʩ ʧʦ-

ʤʦʱʴʶ ʤʫʣʴʪʠʵʣʝʤʝʥʪʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ˉ3 (29 ʵʣʝ-

ʤʝʥʪʦʚ), ʘ ʪʘʢʞʝ ʩʪʘʥʜʘʨʪ ʥʘ ʨʪʫʪʴ (Hg). [19]. 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʡ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ 

(ʪʘʙʣ.1) ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʳʩʫʰʝʥʥʦʝ ʥʘ ʚʦʟʜʫʭʝ ʚ 

ʪʝʥʠ ʩʳʨʴʸ ʩʦʭʨʘʥʷʝʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʚʣʘʛʠ.  

ʊʘʙʣʠʮʘ 1. 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠ ̫ʚʣʘʞʥʦʩʪʠ ʚ ʩʳʨʴʝ Phlomoides canescens 

ˉ 

ʙʶʢʩʘ 

ɺʝʩ 

ʙʶʢʩʘ, ʛ 

ɺʝʩ ʙʶʢʩʘ ʩ 

ʠʩʭʦʜʥʦʡ 

ʥʘʚʝʩʢʦʡ, ʛ 

ʅʘʚʝʩʢʘ, ʛ ʈʝʟʫʣʴʪʘʪʳ 

ʚʟʚʝʰʠʚʘʥʠʷ 

ʧʦʩʣʝ ʩʫʰʢʠ 

ɼʦʣʷ ʚʣʘʛʠ, 

% 

ʉʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ, % 

ʆʧʳʪ 1 19,062 20,239 1,177 20,168 6,03 6,06 

ʆʧʳʪ 2 15,876 16,918 1,181 16,846 6,09 

 

ʉ ʮʝʣʴʶ ʧʦʩʣʝʜʫʶʱʝʛʦ ʫʩʪʘʥʦʚʣʝʥʠʷ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʨʘʩʪʝʥʠʷ ʧʨʦʚʝʣʠ ʵʢʩʧʝ-

ʨʠʤʝʥʪ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʟʦʣʴʥʦʩʪʠ ʩʳʨʴʷ (ʪʘʙʣ.2). 

ʊʘʙʣʠʮʘ 2. 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠ ̫ʟʦʣʴʥʦʩʪʠ Phlomoides canescens 

ˉ 

ʪʠʛʣʷ 

ɺʝʩ 

ʪʠʛʣʷ, ʛ 

ɺʝʩ ʪʠʛʣʷ ʩ 

ʠʩʭʦʜʥʦʡ 

ʥʘʚʝʩʢʦʡ,ʛ 

ʅʘʚʝʩʢʘ, ʛ ʈʝʟʫʣʴʪʘʪʳ 

ʚʟʚʝʰʠʚʘʥʠʷ ʧʦʩʣʝ 

ʩʞʠʛʘʥʠʷ,ʛ  

ɺʝʩ ʟʦʣʳ, 

ʛ 

ʉʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ  

ʟʦʣʴʥʦʩʪʠ,% 

ʆʧʳʪ 1 32,375 34,865 2,49 32,563 2,302 7,9 

 ʆʧʳʪ 2 16,872 19,632 2,76 17,092 2,540 

  

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ 44 ʵʣʝʤʝʥʪʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 
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ʊʘʙʣʠʮʘ 3 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʦʨʛʘʥʘʭ Phlomoides canescens 

ʤʝʪʦʜʦʤ ISP ʄʉ 

ˉ ʕʣʝʤʝʥʪ ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ, ʤʛ/ʢʛ 

  ʮʚʝʪʳ ʩʪʝʙʣʠ ʣʠʩʪʴʷ 

1 ʃʠʪʠʡ, Li 0.279 0.206 0.613 

2 ɹʝʨʠʣʣʠʡ, Be 0.000 0.002 0.012 

3 ɹʦʨ, B 252.07 236.16 227.84 

4 ʅʘʪʨʠʡ, Na 843.59 695.11 728.45 

5 ʄʘʛʥʠʡ, Mg 1428.61 959.88 2489.76 

6 ɸʣʶʤʠʥʠʡ, Al 198.700 492.042 259.362  

7 ʂʨʝʤʥʠʡ, Si 6789.83 6380.56 6213.47 

8 ʌʦʩʬʦʨ, ʈ 3707.09 2483.42 2952.59 

9 ʉʝʨʘ, S 364,86 567,85 1403,20 

10 ʂʘʣʠʡ, K 14421.64 16473.63 14785.09 

11 ʂʘʣʴʮʠʡ, Ca 9695.03 16642.24 22869.99 

12 ʊʠʪʘʥ, Ti 4,409 3,775 8,980 

13 ɺʘʥʘʜʠʡ, V 0.263 0.286 0.505 

14 ʍʨʦʤ, Cr 1.791 1.301 1.727 

15 ʄʘʨʛʘʥʝʮ, Mn 12.594 8.382 22.307 

16 ɾʝʣʝʟʦ, Fe 184.54 215.91 427.60 

17 ʂʦʙʘʣʴʪ, Co 0.154 0.092 0.212 

18 ʅʠʢʝʣʴ, Ni 1.572 0.891 1.399 

19 ʄʝʜ, Cu 7.882 3.996 5.595 

20 ʎʠʥʢ, Zn 0.160 0.105 0.216 

21 ɻʘʣʣʠʡ, Ga 0.218 0.994 0.420 

22 ɻʝʨʤʘʥʠʡ,Ge 0,013 0,11 0,014 

23 ʄʳʰʷʢ,As 0,073 0,072 0,166 

24 ʉʝʣʝʥ, Se 0.176 0.137 0.161 

25 ʈʫʙʠʜʠʡ, Rb 4.834 3.536 3.291 

26 ʉʪʨʦʥʮʠʡ, Sr 4.965 16.936 12.420 

27 ʎʠʨʢʦʥʠʡ,Zr 0.160 0,105 0,216 

28 ʅʠʦʙʠʡ, Nb 0,005 0,003 0,014 

29 ʄʦʣʠʙʜʝʥ,ʄʦ 0,206 0,141 0,271 

30 ʉʝʨʝʙʨʦ, Ag 0.006 0.003 0.008 

31 ʂʘʜʤʠʡ, Cd 0.010 0.006 0.019 

32 ʀʥʜʠʡ, In 0.000 0.000 0.000 

33 ʆʣʦʚʦ, Sn 3.734 2.647 3.223 

34 ʉʫʨʴʤʘ,Sb 0,140 0,019 0,079 

35 ʎʝʟʠʡ, Cs 0.016 0.012 0.024 

36 ɹʘʨʠʡ,ɺʘ 4,717 23,107 9,458 

37 ʊʘʥʪʘʣ, Tʘ 0.000 0.001 0.005 

38 ɺʦʣʲʬʨʘʤ, W 0.007 0.003 0.013 

39 ʈʝʥʠʡ,Re 0.000 0.000 0.001 

40 ʈʪʫʪʴ, Hg 0.531 0.273 0.479 

41 ʊʘʣʣʠʡ,Tl 0.000 0.001 0.005 

42 ʉʚʠʥʝʮ, Pb 1.343 0.890 1.772 

43 ɺʠʩʤʫʪ,Bi 0.003 0.003 0.007 

44 ʋʨʘʥ, U 0.097 0.055 0.037 

 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʮʝʣʦʤ 

ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ 

ʣʠʩʪʴʷʭ, ʦʜʥʘʢʦ ʥʘʪʨʠʷ, ʢʨʝʤʥʠʷ. ʬʦʩʬʦʨʘ ʠ ʦʣʦʚʘ 

ʚ ʮʚʝʪʘʭ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʦʨʛʘʥʘʭ. 

ɺ ʪʦʞʝ ʚʨʝʤʷ, ʘʣʶʤʠʥʠʡ, ʢʨʝʤʥʠʡ, ʢʘʣʠʡ, 

ʩʪʨʦʥʮʠʡ, ʙʘʨʠʡ ʧʨʝʦʙʣʘʜʘʶʪ ʚ ʩʪʝʙʣʷʭ. ɺ ʦʙʱʝʤ 

ʧʦ ʨʘʩʪʝʥʠʶ ʥʘʠʙʦʣʴʰʠʤʠ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʦʪʥʦ-

ʰʝʥʠʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʷʚʣʷʶʪʩʷ ʢʘʣʴʮʠʡ, ʢʘʣʠʡ, 

ʤʘʛʥʠʡ, ʞʝʣʝʟʦ. ʌʣʫʢʪʫʘʮʠʠ ʙʦʣʴʰʝʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʵʣʝʤʝʥʪʦʚ ʧʦʜʯʠʥʷʶʪʩʷ ʨʘʥʝʝ ʦʪʤʝʯʝʥʥʦʡ ʥʘʤʠ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʜʣʷ ʵʣʝʤʝʥʪʦʚ ʩ ʧʦʨʷʜʢʦʚʳʤ 

ʥʦʤʝʨʦʤ ʚ ʪʘʙʣʠʮʝ ʄʝʥʜʝʣʝʝʚʘ, ʢʨʘʪʥʳʤ ʱʝʩʪʠ 

[20]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʘʞʥʦʩʪʠ, ʟʦʣʴʥʦʩʪʠ 

ʩʳʨʴʷ ʨʘʩʪʝʥʠʷ Phlomoides canescens, ʘ ʪʘʢʞʝ ʢʦʣʠ-

ʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 44 ʵʣʝʤʝʥʪʦʚ ʚ ʪʨʸʭ ʦʨʛʘ-

ʥʘʭ ʨʘʩʪʝʥʠʷ. ɺʳʷʚʣʝʥʳ ʦʧʨʝʜʝʣʸʥʥʳʝ ʟʘʢʦʥʦʤʝʨ-

ʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʣʝʤʝʥʪʦʚ. 
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Abstract 

The article presents general characteristics of the Carlin-type gold mineralization and shows that a distinctive 

feature of the Chalkalyan Mountains is a significant predominance of carbonate strata in the Paleozoic sediments, 

as well as a wide distribution of small granitoid intrusions. The leading factor determining the development of 

gold-bearing metasomatites is their confinement to zones of high tectonic activity and an abrupt change in the 

acidity-alkalinity regime in the carbonate environment, which determined high mobility of ore-bearing elements. 

ɸʥʥʦʪʘʮʠʷ  

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʦʙʦʙʱʘʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʦʣʦʪʦʛʦ ʦʨʫʜʝʥʝʥʠʷ ʂʘʨʣʠʥ-ʪʠʧʘ, ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʏʘʢʳʣʢʘʣʷʥʩʢʠʭ ʛʦʨ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʚ ʨʘʟʨʝʟʝ ʧʘʣʝʦ-

ʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʢʘʨʙʦʥʘʪʥʳʭ ʪʦʣʱ, ʘ ʪʘʢʞʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʤʘʣʳʭ ʛʨʘʥʠʪʦʠʜʥʳʭ ʠʥʪʨʫʟʠʠ. 

ɺʝʜʫʱʠʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʨʘʟʚʠʪʠʝ ʟʦʣʦʪʦʥʦʩʥʳʭ ʤʝʪʘʩʦʤʘʪʠʪʦʚ, ʷʚʣʷʝʪʩʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʠʭ 

ʢ ʟʦʥʘʤ ʚʳʩʦʢʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʨʝʟʢʦʝ ʠʟʤʝʥʝʥʠʝ ʨʝʞʠʤʘ ʢʠʩʣʦʪʥʦʩʪʠ-ʱʝʣʦʯʥʦʩʪʠ ʚ ʢʘʨʙʦ-

ʥʘʪʥʦʡ ʩʨʝʜʝ, ʦʙʫʩʣʦʚʠʚʰʝʝ ʚʳʩʦʢʫʶ ʧʦʜʚʠʞʥʦʩʪʴ ʨʫʜʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

 

Keywords: gold, apocarbonate, Carlin-type, Chalkalyan Mountains, mineralisation, carbonate rocks, miner-

alogical and geochemical. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʦʣʦʪʘ, ʘʧʦʢʘʨʙʦʥʘʪ, ʂʘʨʣʠʥ-ʪʠʧ, ʏʘʢʳʣʢʘʣʷʥʩʢʠʝ ʛʦʨʳ, ʦʨʫʜʝʥʝʥʠʝ, ʢʘʨʙʦʥʘʪʥʳʝ 

ʧʦʨʦʜʳ, ʤʠʥʝʨʘʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʡ. 

 

ʇʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ ʢ ʫʩʣʦʚʠʷʤ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʟʦʣʦʪʦʛʦ ʦʨʫʜʝʥʝʥʠʷ ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜʘʭ 

ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʟʦʣʦʪʦʨʫʜʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʚ ʫʛʣʝʨʦʜʠʩʪʳʭ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʬʦʨʤʘ-

ʮʠʷʭ ʩʦʩʪʘʚʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʤʠʨʦʚʳʭ ʟʘ-

ʧʘʩʦʚ ʟʦʣʦʪʘ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦ-

ʜʦʙʥʦʛʦ ʪʠʧʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʉʐɸ ʠ ʚ ʂʠʪʘʝ, ʛʜʝ 

ʦʥʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʣʦʢʘʣʴʥʳʤ ʫʟʣʘʤ, ʦʙʲʝʜʠʥʷʶ-

ʱʠʭ ʜʝʩʷʪʢʠ ʦʜʥʦʪʠʧʥʳʭ ʦʙʲʝʢʪʦʚ (ʢʣʘʩʪʝʨʳ ʚ 

ʅʝʚʘʜʝ ʠ çʟʦʣʦʪʳʝ ʪʨʝʫʛʦʣʴʥʠʢʠè ʚ ʂʠʪʘʝ). ʅʦ ʤʝ-

ʩʪʦʨʦʞʜʝʥʠʷ ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʠ 

ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʤʠʨʘ: ʈʦʩʩʠʠ, ʄʘʢʝʜʦʥʠʠ, ʂʘ-

ʥʘʜʝ, ʀʨʘʥʝ, ʇʝʨʫ, ʊʫʨʮʠʠ, ʀʥʜʠʠ, ɸʚʩʪʨʘʣʠʠ, ʀʥ-

ʜʦʥʝʟʠʠ, ʄʘʣʘʡʟʠʠ, ʌʠʣʠʧʧʠʥʘʭ, ʖɸʈ. ʐʠʨʦʢʘʷ 

ʛʝʦʛʨʘʬʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʘʢʦʛʦ ʪʠʧʘ ʦʨʫʜʝʥʝ-

ʥʠʷ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳ-

ʷʚʣʝʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʟʦʣʦʪʘ ʠ ʚ ʜʨʫʛʠʭ ʨʘʡʦʥʘʭ, 

ʠʤʝʶʱʠʭ ʩʭʦʜʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʦʙʩʪʘʥʦʚʢʠ.  

ʊʘʢʠʤ ʨʘʡʦʥʦʤ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʠ ʏʘ-

ʢʳʣʢʘʣʷʥʩʢʠʝ ʛʦʨʳ (ʏʂɻ), ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ɿʘ-

ʨʘʬʰʘʥʦ-ɸʣʘʡʩʢʦʡ ʩʪʨʫʢʪʫʨʥʦ-ʬʦʨʤʘʮʠʦʥʥʦʡ 

ʟʦʥʝ. ʏʘʢʳʣʢʘʣʷʥʩʢʠʝ ʛʦʨʳ ʧʨʠʫʨʦʯʝʥ ʢ ʶʛʦ-ʚʦ-

ʩʪʦʯʥʦʤʫ ʩʝʛʤʝʥʪʫ ɸʬʛʘʥʦ-ʊʘʜʞʠʢʩʢʦʡ ʧʘʩʩʠʚʥʦʡ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʳ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʦʡ ʧʨʝ-

ʦʙʣʘʜʘʥʠʝʤ ʤʠʦʛʝʦʩʠʥʢʣʠʥʘʣʴʥʳʭ ʰʝʣʴʬʦʚʳʭ 

ʬʦʨʤʘʮʠʡ, ʚʢʣʶʯʘʶʱʠʭ ʪʦʣʱʠ ʧʝʨʝʩʣʘʠʚʘʥʠʷ ʢʘʨ-

ʙʦʥʘʪʥʳʭ, ʢʨʝʤʥʠʩʪʳʭ ʠ ʧʝʣʠʪʦʚʳʭ ʧʦʨʦʜ (ʈʠʩ. 1). 

ʇʦ ʢʘʨʙʦʥʘʪʥʳʤ ʧʦʨʦʜʘʤ ʠʟʫʯʘʝʤʦʛʦ ʨʘʡʦʥʘ ʬʦʨ-

ʤʠʨʫʶʪʩʷ ʘʨʛʠʣʣʠʟʠʪʳ ʠ ʜʞʘʩʧʝʨʦʠʜʳ, ʢʦʪʦʨʳʝ ʚ 

ʟʦʥʘʭ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʩʦʜʝʨʞʘʪ ʚ ʢʘʯʝʩʪʚʝ ʥʦʩʠʪʝ-

ʣʝʡ ʩʫʙʤʠʢʨʦʥʥʦʛʦ ʟʦʣʦʪʘ ʩʫʙʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ 

ʩʫʣʴʬʠʜʳ ʠ ʛʠʧʦʛʝʥʥʳʝ ʛʣʠʥʠʩʪʳʝ ʤʠʥʝʨʘʣʳ. ɺʳ-

ʷʚʣʝʥʥʦʝ ʟʦʣʦʪʦʝ ʦʨʫʜʝʥʝʥʠʝ ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦ-

ʜʘʭ, ʠʤʝʝʪ ʟʦʣʦʪʦ-ʨʪʫʪʥʦ-ʩʫʨʴʤʷʥʦ-ʤʳʰʴʷʢʦʚʫʶ 

ʛʝʦʭʠʤʠʯʝʩʢʫʶ ʩʧʝʮʠʬʠʢʫ. 
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ʂ ʦʙʱʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʘʧʦʢʘʨʙʦʥʘʪʥʦʛʦ 

ʟʦʣʦʪʦʛʦ ʦʨʫʜʝʥʝʥʠʷ ʦʪʥʦʩʷʪʩʷ: 

- ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʨʫʜ ʢ ʢʘʨʙʦʥʘʪʥʳʤ ʩʝʢʮʠʷʤ 

ʨʘʟʨʝʨʘ; 

- ʧʝʨʠʬʝʨʠʡʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʘʨʝʘʣʘʤ ʧʦʣʠʭʨʦʥʥʦʛʦ ʤʘʛʤʘʪʠʟʤʘ ʠ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʘʷ ʨʘʟʦʙʱʝʥʥʦʩʪʴ ʩ ʤʘʣʳʤʠ ʛʨʘʥʠʪʦʠʜʥʳʤʠ 

ʠʥʪʨʫʟʠʷʤʠ ʠ ʜʘʡʢʦʚʳʤʠ ʨʦʷʤʠ ʣʘʤʧʨʦʬʠʨʦʚ ʠ 

ʱʝʣʦʯʥʳʭ ʙʘʟʘʣʴʪʦʠʜʦʚ; 

- ʢʦʥʪʨʦʣʴ ʦʨʫʜʝʥʝʥʠʷ ʨʘʟʨʳʚʥʳʤʠ ʩʪʨʫʢʪʫ-

ʨʘʤʠ; 

- ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʡ ʭʘʨʘʢʪʝʨ ʧʨʝʜʨʫʜʥʦʛʦ 

ʤʝʪʘʩʦʤʘʪʦʟʘ, ʚʳʨʘʞʝʥʥʳʡ ʚ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʦʨʫ-

ʜʝʥʝʥʠʷ ʢ ʟʦʥʘʤ ʘʨʛʠʣʣʠʟʠʪʦʚ ʠ ʜʞʘʩʧʝʨʦʨʠʜʦʚ; 

- ʦʜʥʦʪʠʧʥʳʡ ʚʝʱʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʨʫʜ, ʚʢʣʶ-

ʯʘʶʱʠʡ ʧʝʨʝʤʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʳʰʴʷʢʦʚʠʩʪʦʛʦ 

ʧʠʨʠʪʘ ʠ ʩʫʣʴʬʦʩʦʣʝʡ, ʧʨʠ ʦʛʨʘʥʠʯʝʥʥʦʤ ʩʦʜʝʨʞʘ-

ʥʠʠ ʢʠʥʦʚʘʨʠ, ʵʥʜʦʛʝʥʥʦʛʦ ʛʝʤʘʪʠʪʘ ʠ ʘʥʪʠʤʦʥʠʪʘ; 

- ʪʝʩʥʘʷ ʩʚʷʟʴ ʟʦʣʦʪʦʨʫʜʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʩ 

ʘʤʦʨʬʥʳʤʠ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤʠ ʢʨʝʤʥʝʟʝʤʘ ʠ ʢʘʣʴ-

ʮʠʪʦʤ ʨʘʟʣʠʯʥʳʭ ʛʝʥʝʨʘʮʠʡ; 

-ʪʠʧʦʤʦʨʬʥʳʡ ʥʘʙʦʨ ʵʣʝʤʝʥʪʦʚ-ʠʥʜʠʢʘʪʦʨʦʚ 

ʦʨʫʜʝʥʝʥʠʷ, ʚʢʣʶʯʘʶʱʠʡ ʅg, ɸs, Sb, Ag ʠ Pb, ʚ 

ʤʝʥʴʰʝʡ ʤʝʨʝ Cu, Zn, ʈ ʠ ʄn. 

 
 

ɺ ʪʦʞʝ ʚʨʝʤʷ, ʘʧʦʢʘʨʙʦʥʘʪʥʦʝ ʟʦʣʦʪʦʝ ʦʨʫʜʝ-

ʥʝʥʠʝ ʏʂɻ ʚ ʨʘʟʣʠʯʥʳʭ ʝʛʦ ʯʘʩʪʷʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ 

ʚʳʜʝʣʠʪʴ ʚ ʝʛʦ ʬʦʨʤʘʪʝ 4 ʦʩʥʦʚʥʳʭ ʪʠʧʘ: ʘʢʘʪʠʥ-

ʩʢʠʡ (Au-ʩʫʣʴʬʠʜʥʦ-ʘʨʛʠʣʣʠʟʠʪʦʚʳʡ ʙʝʟʢʚʘʨʮʝ-

ʚʳʡ) ï ʘʢʙʠʥʩʢʠʡ (Au-ʩʫʣʴʬʠʜʥʦ-ʜʞʘʩʧʝʨʦʠʜʥʳʡ) 

ï ʢʘʚʩʘʛʘʨʩʢʠʡ (Auïʩʫʣʴʬʦʩʦʣʴʥʦ-ʜʞʘʩʧʝʨʦʠʜ-

ʥʳʡ) ï ʢʘʨʘʩʫʡʩʢʠʡ (Au-ʩʫʣʴʬʠʜʥʦ-ʘʨʛʠʣʣʠʟʠʪʦ-

ʚʳʡ ʵʤʙʨʠʦʥʘʣʴʥʦ-ʜʞʘʩʧʝʨʦʠʜʥʳʡ) [1]. 

ʏʂɻ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʨʝʟʘʤʠ ʧʘʣʝʦʟʦʷ, ʩʦ-

ʩʪʦʷʱʠʤʠ ʠʟ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ: ʚʫʣʢʘʥʦ-

ʛʝʥʥʦ-ʪʝʨʨʠʛʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʦʨʜʦʚʠʢʘ-ʩʠʣʫʨʘ, 

ʢʘʨʙʦʥʘʪʥʳʭ ʠ ʢʨʝʤʥʠʩʪʦ-ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪ-

ʥʳʭ ʬʦʨʤʘʮʠʡ ʩʠʣʫʨʘ-ʜʝʚʦʥʘ ʠ ʪʝʨʨʠʛʝʥʥʳʭ ʬʦʨ-

ʤʘʮʠʡ ʢʘʨʙʦʥʘ [2, 3, 4, 5]. 

ʂʘʨʙʦʥʘʪʥʳʝ ʦʪʣʦʞʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʠ ʧʦʜʛʦʪʦʚ-

ʣʝʥʥʦʡ ʩʨʝʜʳ (ʚ ʚʠʜʝ ʩʪʨʫʢʪʫʨʥʦ- ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ 

ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʣʦʚʫʰʝʢ) ʜʣʷ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʛʠʜ-

ʨʦʪʝʨʤʘʣʴʥʳʭ ʨʘʩʪʚʦʨʦʚ, ʦʩʘʞʜʝʥʠʷ ʠ ʢʦʥʮʝʥʪʨʘ-

ʮʠʠ ʟʦʣʦʪʘ.  

ʂʘʨʙʦʥʘʪʥʳʝ ʛʦʨʠʟʦʥʪʳ ï ʚʘʞʥʝʡʰʠʡ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʡ, ʩʪʨʫʢʪʫʨʥʳʡ ʠ ʨʫʜʦʦʙʨʘʟʫʶʱʠʡ ʬʘʢ-

ʪʦʨ (ʜʨʦʙʣʝʥʥʳʝ ʠ ʚʳʩʦʢʦʧʦʨʠʩʪʳʝ ʜʝʢʘʣʴʮʠʪʠʟʠ-
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ʨʦʚʘʥʥʳʝ ʧʦʨʦʜʳ ï ʩʨʝʜʘ ʜʣʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʤʝ-

ʪʘʩʦʤʘʪʠʪʦʚ, ʠʩʪʦʯʥʠʢ ʩʝʨʳ ʠ, ʚʦʟʤʦʞʥʦ, ʨʫʜʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ; ʦʙʣʘʩʪʴ ʨʘʟʚʠʪʠʷ ʢʘʨʙʦʥʘʪʥʳʭ ʦʩʘʜ-

ʢʦʚ ï ʧʦʣʠʛʦʥ ʜʣʷ ʣʦʢʘʣʠʟʘʮʠʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʨʫʜ-

ʥʳʭ ʨʘʡʦʥʦʚ ʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ). ɺʝʜʫʱʠʤ ʬʘʢʪʦ-

ʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʨʘʟʚʠʪʠʝ ʟʦʣʦʪʦʥʦʩʥʳʭ ʤʝʪʘ-

ʩʦʤʘʪʠʪʦʚ, ʷʚʣʷʝʪʩʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʠʭ ʢ ʟʦʥʘʤ 

ʚʳʩʦʢʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʨʝʟʢʦʝ ʠʟʤʝ-

ʥʝʥʠʝ ʨʝʞʠʤʘ ʢʠʩʣʦʪʥʦʩʪʠ-ʱʝʣʦʯʥʦʩʪʠ ʚ ʢʘʨʙʦ-

ʥʘʪʥʦʡ ʩʨʝʜʝ, ʦʙʫʩʣʦʚʠʚʰʝʝ ʧʦʜʚʠʞʥʦʩʪʴ ʵʣʝʤʝʥ-

ʪʦʚ (Si, Ca, Na, K, Au, As ʠ ʜʨ.). 

ɺʝʜʫʱʠʤ ʬʘʢʪʦʨʦʤ ʨʫʜʦʦʪʣʦʞʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʥʘʨʫʰʝʥʥʦʩʪʴ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ 

(ʙʨʝʢʯʠʨʦʚʘʥʠʝ, ʨʘʩʩʣʘʥʮʝʚʘʥʠʝ, ʩʤʷʪʠʝ) ʠ ʧʨʦʷʚ-

ʣʝʥʠʝ ʚ ʥʠʭ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ. ʆʩʘʜʠʪʝʣʷʤʠ ʟʦʣʦʪʘ ʠʟ ʨʫʜʦʥʦʩʥʳʭ ʨʘʩ-

ʪʚʦʨʦʚ ʤʦʛʫʪ ʪʘʢʞʝ ʙʳʪʴ ʫʛʣʝʨʦʜ ʠ ʛʣʠʥʠʩʪʳʝ ʤʠ-

ʥʝʨʘʣʳ. 

ʍʠʤʠʟʤ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʧʦʢʘʨʙʦʥʘʪ-

ʥʳʭ ʟʦʣʦʪʳʭ ʨʫʜ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ 

ʚʠʜʝ. ʉʫʜʷ ʧʦ ʭʘʨʘʢʪʝʨʫ ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʳʭ ʤʠʥʝ-

ʨʘʣʦʚ ʚ ʟʦʥʘʭ ʘʧʦʢʘʨʙʦʥʘʪʥʦʛʦ ʟʦʣʦʪʦʛʦ ʦʨʫʜʝʥʝ-

ʥʠʷ (ʚ ʦʩʥʦʚʥʦʤ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʡ ʢʚʘʨʮ ʠ ʛʠʜ-

ʨʦʩʣʶʜʳ) ʩʦʩʪʘʚ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʨʘʩʪʚʦʨʦʚ 

ʘʣʶʤʦʩʠʣʠʢʘʪʥʳʡ. ɺ ʩʦʩʪʘʚʝ ʚʤʝʱʘʶʱʠʭ ʢʘʨʙʦ-

ʥʘʪʥʳʭ ʧʦʨʦʜ ʧʨʠʩʫʪʩʪʚʫʝʪ ʢʘʣʴʮʠʡ, ʤʘʛʥʠʡ ʠ ʫʛ-

ʣʝʢʠʩʣʦʪʘ. ʇʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʛʠʜʨʦʪʝʨʤ ʩ ʢʘʨʙʦ-

ʥʘʪʥʳʤʠ ʧʦʨʦʜʘʤʠ ʧʨʦʠʩʭʦʜʠʪ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʝ 

ʟʘʤʝʱʝʥʠʝ ʢʘʨʙʦʥʘʪʦʚ ʢʨʝʤʥʝʟʝʤʦʤ ʩ ʦʙʨʘʟʦʚʘ-

ʥʠʝʤ ʜʞʘʩʧʝʨʦʠʜʦʚ ʠ ʢʨʠʩʪʘʣʣʠʟʘʮʠʷ ʵʥʜʦʛʝʥʥʳʭ 

ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ, ʚ ʦʩʥʦʚʥʦʤ, ʚ ʤʝʞʟʝʨʥʦʚʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʤʘʪʨʠʢʩʘ, ʣʠʙʦ ʚ ʪʦʥʯʘʡ-

ʰʠʭ ʪʨʝʱʠʥʢʘʭ. 

ɽʩʣʠ ʚ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʤ ʨʘʩʪʚʦʨʝ ʥʘʨʷʜʫ ʩ ʟʦ-

ʣʦʪʦʤ ʝʩʪʴ ʠ ʘʥʠʦʥʳ WO3, ʪʦ ʦʩʚʦʙʦʞʜʘʶʱʠʡʩʷ 

ʉʘʆ ʚ ʧʨʦʮʝʩʩʝ ʦʢʨʝʤʥʝʥʠʷ ʠʜʝʪ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ 

ʰʝʝʣʠʪʘ ʉʘWO4, ʯʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʤʥʦʛʠʭ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʷʭ ʂʘʨʣʠʥ-ʪʠʧʘ. 

ɺʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʘʨʙʦʥʘʪʥʳʝ ʧʦʨʦʜʳ ʢʠʩʣʳʭ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʨʘʩʪʚʦʨʦʚ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦ-

ʚʘʥʠʶ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʤʝʪʘʩʦʤʘʪʠʪʦʚ, ʯʪʦ ʦʪʯʝʪ-

ʣʠʚʦ ʥʘʙʣʶʜʘʝʪʩʷ ʢʘʢ ʥʘ ʦʙʲʝʢʪʝ-ʵʪʘʣʦʥʝ (ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʠ ʂʘʨʣʠʥ), ʪʘʢ ʠ ʚ ʏʂɻ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʟʦʣʦʪʦʛʦ ʦʨʫʜʝʥʝʥʠʷ ʥʘ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʠ ʂʘʨʣʠʥ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʜʝʢʘʨʙʦʥʘʪʠʟʘ-

ʮʠʝʡ, ʘʨʛʠʣʣʠʟʘʮʠʝʡ, ʦʢʚʘʨʮʝʚʘʥʠʝʤ ʠ ʢʘʣʴʮʠʪʠʟʘ-

ʮʠʝʡ [6]. 

ɺ ʧʨʦʮʝʩʩʝ ʜʝʢʘʨʙʦʥʘʪʠʟʘʮʠʠ ʢʘʨʙʦʥʘʪʥʳʝ 

ʤʠʥʝʨʘʣʳ ʩʝʣʝʢʪʠʚʥʦ ʨʘʩʪʚʦʨʷʣʠʩʴ ʠ ʧʝʨʝʨʘʩʧʨʝ-

ʜʝʣʷʣʠʩʴ (ʜʦʣʦʤʠʪ, ʢʘʢ, ʤʝʥʝʝ ʨʘʩʪʚʦʨʠʤʳʡ ʤʠʥʝ-

ʨʘʣ, ʦʙʳʯʥʦ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʚʠʜʝ ʨʝʣʠʢʪʦʚʳʭ ʨʦʤʙʦ-

ʚʠʜʥʳʭ ʢʨʠʩʪʘʣʣʦʚ ʚ ʧʦʨʠʩʪʦʡ ʛʣʠʥʠʩʪʦʡ ʦʩʥʦʚʥʦʡ 

ʤʘʩʩʝ). ɺ ʩʚʷʟʠ ʩ ʠʟʙʠʨʘʪʝʣʴʥʳʤ ʚʳʱʝʣʘʯʠʚʘʥʠʝʤ 

ʠ ʚʳʥʦʩʦʤ ʢʘʣʴʮʠʪʘ ʠʟ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʟʦʥ, ʚ ʠʟ-

ʤʝʥʝʥʥʳʭ ʧʦʨʦʜʘʭ ʦʩʪʘʝʪʩʷ ʤʠʥʝʨʘʣʴʥʘʷ ʤʘʩʩʘ 

(ʤʘʪʨʠʢʩ), ʩʦʩʪʦʷʱʘʷ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʢʣʘʩʪʠʯʝʩʢʦʛʦ 

ʢʚʘʨʮʘ, ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ ʠ ʨʝʣʠʢʪʦʚʦʛʦ ʜʦʣʦ-

ʤʠʪʘ. ʀʥʪʝʥʩʠʚʥʦ ʜʝʢʘʣʴʮʠʬʠʮʠʨʦʚʘʥʥʳʝ ʧʦʨʦʜʳ, 

ʩʦʜʝʨʞʘʱʠʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʦʣʦʤʠʪʘ ʯʘ-

ʩʪʦ ʧʦʚʳʰʝʥʥʦ ʟʦʣʦʪʦʥʦʩʥʳ. 

ɸʨʛʠʣʣʠʟʘʮʠʷ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʩʚʦʝ-

ʦʙʨʘʟʥʳʭ ʧʷʪʥʠʩʪʳʭ ʧʦʨʦʜ (ʧʷʪʥʘ ʤʝʩʪʘ ʩʢʦʧʣʝʥʠʷ 

ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ ʨʘʟʤʝʨʦʤ ʜʝʩʷʪʳʝ ʜʦʣʠ ʤʤ ï 

ʥʝʩʢʦʣʴʢʦ ʩʤ). ʇʷʪʥʠʩʪʳʝ ʧʦʨʦʜʳ ʥʘʠʙʦʣʝʝ ʟʦʣʦʪʦ-

ʥʦʩʥʳ (ʥʘ ʫʯʘʩʪʢʘʭ, ʥʝ ʧʦʜʚʝʨʛʰʠʭʩʷ ʚʳʚʝʪʨʠʚʘ-

ʥʠʶ, ʩʚʝʪʣʦ-ʩʝʨʳʝ ʧʷʪʥʠʩʪʳʝ ʧʦʨʦʜʳ ʨʝʟʢʦ ʚʳʜʝ-

ʣʷʶʪʩʷ ʩʨʝʜʠ ʩʦʭʨʘʥʠʚʰʝʡʩʷ ʪʝʤʥʦ-ʩʝʨʦʡ ʦʩʥʦʚ-

ʥʦʡ ʤʘʩʩʳ ʧʦʨʦʜʳ). ɺ ʧʨʦʮʝʩʩʝ ʚʳʚʝʪʨʠʚʘʥʠʷ 

ʧʷʪʥʘ ʦʢʨʘʰʠʚʘʶʪʩʷ ʦʢʠʩʣʘʤʠ Fʝ ʠ ʚʳʛʣʷʜʷʪ 

ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʤʠ ʥʘ ʩʚʝʪʣʦʤ ʢʨʘʩʥʦʚʘʪʦ-ʞʝʣ-

ʪʦʤ ʬʦʥʝ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʣʠ ʚ ʧʷʪʥʘʭ ʦʨʠʝʥʪʠʨʦ-

ʚʘʥʥʳʭ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ, 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʩʦʜʝʨʞʘʥʠʝ ʟʦʣʦʪʘ.  

ʉʣʦʠ, ʩ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʛʣʠʥʠʩʪʳʤʠ ʤʠʥʝ-

ʨʘʣʘʤʠ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʢʘ-

ʥʘʣʳ, ʧʦ ʢʦʪʦʨʳʤ ʚʳʥʦʩʠʣʠʩʴ, ʚʳʱʝʣʦʯʝʥʥʳʝ ʠʟ 

ʧʦʨʦʜʳ ʢʘʨʙʦʥʘʪʳ ʠ ʧʨʠʥʦʩʠʣʦʩʴ Au. ɺ ʩʘʤʠʭ ʧʨʦ-

ʩʣʦʡʢʘʭ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ 

ʢʘʨʙʦʥʘʪʥʳʝ ʤʠʥʝʨʘʣʳ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ. 

ɺʝʨʦʷʪʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʨʘʟʨʫʰʝʥʠʝʤ ʧʝʨʚʠʯʥʦʡ 

ʪʝʢʩʪʫʨʳ ʚ ʟʦʥʘʭ ʚʳʥʦʩʘ ʢʘʨʙʦʥʘʪʦʚ. 

ʇʨʦʮʝʩʩ ʘʨʛʠʣʣʠʟʘʮʠʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʦʧʨʦ-

ʚʦʞʜʘʝʪ ʜʝʢʘʨʙʦʥʘʪʠʟʘʮʠʶ. ɻʣʘʚʥʳʤ ʛʣʠʥʠʩʪʳʤ 

ʤʠʥʝʨʘʣʦʤ ʷʚʣʷʝʪʩʷ ʠʣʣʠʪ, ʤʝʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʤʦʥʪʤʦʨʠʣʣʦʥʠʪ ʠ ʢʘʦʣʠʥʠʪ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʠʩʩʣʝ-

ʜʦʚʘʥʥʳʭ ʨʫʜʥʳʭ ʦʙʨʘʟʮʦʚ ʛʣʠʥʠʩʪʳʝ ʤʠʥʝʨʘʣʳ 

ʩʣʘʛʘʶʪ 20-60% ʧʦʨʦʜʳ. ʉʘʤʦ ʩʦʙʦʡ ʨʘʟʫʤʝʝʪʩʷ, 

ʯʪʦ ʚ ʪʘʢʦʡ ʧʦʨʦʜʝ ʢʘʢʦʝ-ʪʦ ʢʦʣʠʯʝʩʪʚʦ ʛʣʠʥʠʩʪʳʭ 

ʤʠʥʝʨʘʣʦʚ ʩʦʜʝʨʞʘʣʦʩʴ ʠ ʜʦ ʠʟʤʝʥʝʥʠʷ. ɿʘ ʩʯʝʪ 

ʧʝʨʚʠʯʥʳʭ ʛʣʠʥ, ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʚʰʠʭʩʷ ʚʩʣʝʜ-

ʩʪʚʠʝ ʚʳʥʦʩʘ ʢʘʨʙʦʥʘʪʦʚ, ʚʝʨʦʷʪʥʦ, ʩʬʦʨʤʠʨʦʚʘ-

ʣʘʩʴ ʪʦʣʴʢʦ ʯʘʩʪʴ ʛʣʠʥʠʩʪʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠʟʤʝ-

ʥʝʥʥʦʡ ʧʦʨʦʜʳ. ʆʜʥʘʢʦ ʛʣʠʥʠʩʪʳʝ ʤʠʥʝʨʘʣʳ ʚʦʟ-

ʥʠʢʘʣʠ ʪʘʢʞʝ ʧʨʠ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʠ ʧʨʷʤʦʡ 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʚ ʩʚʷʟʠ ʩ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʧʝʨʝʨʘ-

ʙʦʪʢʦʡ ʧʦʨʦʜʳ. ɿʘ ʩʯʝʪ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʦ-ʚʠʜʠ-

ʤʦʤʫ, ʠ ʦʙʨʘʟʦʚʘʣʘʩʴ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʛʣʠʥʠʩʪʳʭ 

ʤʠʥʝʨʘʣʦʚ ʚ ʘʨʛʠʣʣʠʟʠʨʦʚʘʥʥʳʭ ʧʦʨʦʜʘʭ ʬʦʨʤʘ-

ʮʠʠ ʈʦʙʝʨʪ-ʄʘʫʥʪʠʥʩ. ɺ ʧʨʦʟʨʘʯʥʳʭ ʰʣʠʬʘʭ ʠʟ 

ʨʫʜʥʳʭ ʦʙʨʘʟʮʦʚ ʚʠʜʥʦ, ʯʪʦ ʠʣʣʠʪ ʨʘʟʚʠʪ ʚ ʚʠʜʝ 

ʪʦʥʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʛʣʠʥʠʩʪʳʭ ʯʝʰʫʝʢ. ʆʪʜʝʣʴ-

ʥʳʝ ʪʘʢʠʝ ʯʝʰʫʡʢʠ ʨʘʟʤʝʨʦʤ ʚ ʜʦʣʠ ʤʠʢʨʦʥʘ ʚ ʩʦ-

ʚʦʢʫʧʥʦʩʪʠ ʩʣʘʛʘʶʪ ʘʛʨʝʛʘʪʳ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤ ʧʦʛʘ-

ʩʘʥʠʝʤ ʚ ʩʢʨʝʱʝʥʥʳʭ ʥʠʢʦʣʷʭ. 

ʄʝʪʦʜ ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʜʠʬʨʘʢʮʠʠ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʠʣʣʠʪ ʥʝʦʙʳʯʘʡʥʦ ʭʦʨʦʰʦ ʦʢʨʠʩʪʘʣʣʠʟʦʚʘʥ ʠ ʥʝ 

ʩʦʜʝʨʞʠʪ ʤʝʞʩʣʦʝʚʳʭ ʧʘʢʝʪʦʚ ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʘ. 

ʄʦʥʪʤʦʨʠʣʣʦʥʠʪ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʦʙʨʘʟʮʦʚ ʚʩʪʨʝʯʘ-

ʝʪʩʷ ʚ ʚʠʜʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ, ʥʦ ʯʝʪʢʦ ʦʧʨʝʜʝʣʷʝʤʦʡ 

ʤʠʥʝʨʘʣʴʥʦʡ ʬʘʟʳ, ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ ʠʥʦʛʜʘ ʚʦʟʨʘʩ-

ʪʘʝʪ ʦʢʦʣʦ ʜʘʝʢ ʢʚʘʨʮʝʚʳʭ ʧʦʨʬʠʨʦʚ, ʧʨʠʯʝʤ ʚ ʩʘ-

ʤʠʭ ʠʟʤʝʥʝʥʥʳʭ ʜʘʡʢʘʭ ʠ ʧʦ ʠʭ ʢʦʥʪʘʢʪʘʤ ʤʦʥʪʤʦ-

ʨʠʣʣʦʥʠʪ ʩʪʘʥʦʚʠʪʩʷ ʛʣʘʚʥʳʤ ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʳʤ 

ʤʠʥʝʨʘʣʦʤ. ʅʘ ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ ʧʨʝʦʙʣʘʜʘʶ-

ʱʠʤ ʦʢʘʟʳʚʘʝʪʩʷ ʢʘʦʣʠʥʠʪ, ʜʠʢʢʠʪ ʞʝ ʠʜʝʥʪʠʬʠ-

ʮʠʨʦʚʘʥ ʪʦʣʴʢʦ ʚ ʦʙʨʘʟʮʘʭ ʠʟʤʝʥʝʥʥʦʡ ʜʘʡʢʠ ʠʟ 

ʛʣʘʚʥʦʛʦ ʨʫʜʥʦʛʦ ʪʝʣʘ, ʦʪʦʙʨʘʥʥʳʭ ʚʜʦʣʴ ʨʘʟʣʦʤʘ 

ʉɿ ʧʨʦʩʪʠʨʘʥʠʷ, ʠ ʪʦʣʴʢʦ ʚ ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝ-

ʩʪʚʘʭ. 

ʅʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʠʣʠ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʝ ʠʣʣʠʪʳ ʦʙʳʯʥʦ ʦʙʣʘʜʘʶʪ ʤʝʪʘ-

ʩʪʘʙʠʣʴʥʦʡ ʩʪʨʫʢʪʫʨʦʡ 1ʄd ʠ 1ʄ. ʕʪʠ ʤʝʪʘʩʪʘ-

ʙʠʣʴʥʳʝ ʩʣʶʜʳ ʢʨʠʩʪʘʣʣʠʟʫʶʪʩʷ ʨʘʥʦ ʠ ʤʦʛʫʪ 

ʫʩʪʦʡʯʠʚʦ ʩʫʱʝʩʪʚʦʚʘʪʴ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. 

ɺ ʪʘʢʦʤ ʧʦʥʠʤʘʥʠʠ ʢ ʠʣʣʠʪʫ ʦʪʥʦʩʠʪʩʷ ʛʠʜʨʦʩʣʶʜʘ 
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(ʯʘʩʪʦ ʵʪʠ ʥʘʟʚʘʥʠʷ ʦʢʘʟʳʚʘʶʪʩʷ ʩʠʥʦʥʠʤʘʤʠ) ʠ 

ʜʘʞʝ ʤʝʣʢʦʯʝʰʫʡʯʘʪʳʡ ʩʝʨʠʮʠʪ. 

ɸʨʛʠʣʣʠʟʠʪʳ ʩʦʩʪʦʷʪ ʠʟ ʪʦʥʢʦʟʝʨʥʠʩʪʦʡ 

ʩʚʝʪʣʦ ʦʢʨʘʰʝʥʥʦʡ ʛʣʠʥʳ (ʢʘʦʣʠʥʠʪ Ñ ʜʠʢʢʠʪ Ñ ʠʣ-

ʣʠʪ), ʩʝʨʠʮʠʪʘ, ʢʚʘʨʮʘ, ʛʠʜʨʦʢʩʠʜʦʚ ʞʝʣʝʟʘ, ʷʨʦ-

ʟʠʪʘ, ʛʠʧʩʠʪʘ, ʢʘʣʴʮʠʪʘ, ʩʠʜʝʨʠʪʘ, ʤʘʨʢʘʟʠʪʘ, ʧʠ-

ʨʠʪʘ, ʨʝʘʣʴʛʘʨʘ ʠ ʘʫʨʠʧʠʛʤʝʥʪʘ.  

ɺ ʨʫʜʥʦʡ ʟʦʥʝ ʥʝʙʦʣʴʰʠʝ ʧʨʦʩʣʦʠ çʘʣʝʚʨʦ-

ʧʝʩʯʘʥʦʛʦè ʩʦʩʪʘʚʘ ʤʝʥʝʝ ʤʠʥʝʨʘʣʠʟʦʚʘʥʳ, ʯʝʤ 

ʧʨʦʩʣʦʠ ʛʣʠʥʠʩʪʦ- ʘʣʝʚʨʦʣʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ. 

ɺ ʩʚʷʟʠ ʩ ʠʟʙʠʨʘʪʝʣʴʥʳʤ ʚʳʱʝʣʘʯʠʚʘʥʠʝʤ ʠ 

ʚʳʥʦʩʦʤ ʢʘʣʴʮʠʪʘ ʠʟ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʟʦʥ, ʚ ʠʟ-

ʤʝʥʝʥʥʳʭ ʧʦʨʦʜʘʭ ʦʩʪʘʝʪʩʷ ʤʠʥʝʨʘʣʴʥʘʷ ʤʘʩʩʘ 

(ʤʘʪʨʠʢʩ), ʩʦʩʪʦʷʱʘʷ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʢʣʘʩʪʠʯʝʩʢʦʛʦ 

ʢʚʘʨʮʘ, ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ ʠ ʨʝʣʠʢʪʦʚʦʛʦ ʜʦʣʦ-

ʤʠʪʘ.  

ʀʣʣʠʪ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʛʣʠʥʠʩʪʳʤ ʤʠʥʝʨʘ-

ʣʦʤ, ʘʩʩʦʮʠʠʨʫʶʱʠʤ ʩ ʨʫʜʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ (ʚ ʥʝ-

ʢʦʪʦʨʳʭ ʨʫʜʥʳʭ ʦʙʨʘʟʮʘʭ ʦʥ ʟʘʥʠʤʘʝʪ ʜʦ 50 % ʦʙʲ-

ʝʤʘ). ʂʦʣʠʯʝʩʪʚʦ ʢʚʘʨʮʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 25 % ʚ ʦʙ-

ʨʘʟʮʘʭ ʠʥʪʝʥʩʠʚʥʦ ʘʨʛʠʣʣʠʟʠʨʦʚʘʥʥʳʭ ʧʦʨʦʜ ʜʦ 75 

% ʚ ʦʢʚʘʨʮʦʚʘʥʥʳʭ ʧʦʨʦʜʘʭ ʨʫʜʥʳʭ ʟʦʥ. ʈʝʣʠʢʪʦ-

ʚʳʡ ʜʦʣʦʤʠʪ ʤʦʞʝʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ, ʥʦ ʚ ʥʝʢʦʪʦʨʳʭ 

ʦʙʨʘʟʮʘʭ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ ʜʦʩʪʠʛʘʝʪ 40 %. ʂʘʣʴʮʠʪ 

ʦʙʳʯʥʦ ʥʘʭʦʜʠʪʩʷ ʚ ʨʘʩʩʝʷʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʥʦ ʥʘ 

ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ ʧʦʣʴʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʝʤ ʠ ʷʚʣʷʝʪʩʷ ʟʜʝʩʴ ʧʦʟʜʥʠʤ ʵʧʠʛʝʥʝ-

ʪʠʯʝʩʢʠʤ ʤʠʥʝʨʘʣʦʤ. 

ʆʪʣʦʞʝʥʠʝ Au, ʚʝʨʦʷʪʥʦ, ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʟʘʚʝʨ-

ʰʘʶʱʫʶ ʩʪʘʜʠʶ ʧʨʦʮʝʩʩʘ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʠ ʦʢʚʘʨ-

ʮʝʚʘʥʠʷ ʦʩʘʜʦʯʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʧʨʝʜʦʧʨʝʜʝʣʠʚ-

ʰʝʛʦ ʠʭ ʚʳʩʦʢʫʶ ʧʨʦʥʠʮʘʝʤʦʩʪʴ. ʇʣʘʩʪʳ, ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ, ʙʦʣʝʝ ʧʨʦʥʠʮʘʝʤʳʭ ʧʦʨʦʜ, ʩʣʫʞʠʣʠ 

ʧʨʦʚʦʜʥʠʢʘʤʠ ʨʘʩʪʚʦʨʦʚ, ʦʪ ʥʠʭ ʯʝʨʝʟ ʤʝʣʴʯʘʡʰʠʝ 

ʠ ʪʦʥʢʠʝ ʪʨʝʱʠʥʳ ʟʦʣʦʪʦʩʦʜʝʨʞʘʱʠʝ ʬʣʶʠʜʳ 

ʜʠʬʬʫʥʜʠʨʦʚʘʣʠ ʚ ʧʣʘʩʪʳ, ʤʝʥʝʝ ʧʨʦʥʠʮʘʝʤʳʭ ʧʦ-

ʨʦʜ. ʆʪʣʦʞʝʥʠʝ Au ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʪʦʥ-

ʢʠʭ ʢʘʧʧʠʣʷʨʘʭ, ʘ ʥʝ ʚ ʛʣʘʚʥʳʭ ʢʘʥʘʣʘʭ ʮʠʨʢʫʣʷʮʠʠ 

ʬʣʶʠʜʦʚ. 

ɸʩʩʦʮʠʘʮʠʷ Au ʩ ʢʘʦʣʠʥʠʪʦʤ ʠ ʪʦʥʢʦʜʠʩʧʝʨʩ-

ʥʳʤʠ ʩʣʶʜʘʤʠ ʧʦʜʤʝʯʝʥʘ ʜʘʚʥʦ (Lincoln, 1911). 

ɺʝʩʴʤʘ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʧʦʩʣʝ ʦʩʘʞʜʝʥʠʷ ʪʦʥʢʠʭ ʯʘ-

ʩʪʠʮ Au ʠʟ ʠʩʪʠʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʢʦʣʣʦʠʜʥʳʝ ʢʨʠ-

ʩʪʘʣʣʳ ʩʚʦʠʤʠ ʧʦʣʦʞʠʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʤʠ ʢʦʥ-

ʮʘʤʠ ʤʦʛʣʠ ʧʨʠʪʷʛʠʚʘʪʴ ʦʪʨʠʮʘʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʝ 

ʯʘʩʪʠʮʳ Au ʢʦʣʣʦʠʜʥʦʛʦ ʨʘʟʤʝʨʘ. ɺ 1963 ʛʦʜʫ Van 

Olphen ʦʧʫʙʣʠʢʦʚʘʣ ʵʣʝʢʪʨʦʥʥʫʶ ʤʠʢʨʦʬʦʪʦʛʨʘ-

ʬʠʶ ʢʨʠʩʪʘʣʣʦʚ ʢʘʦʣʠʥʠʪʘ, ʥʘ ʢʦʥʮʘʭ ʛʝʢʩʘʛʦʥʘʣʴ-

ʥʳʭ ʯʝʰʫʝʢ ʢʦʪʦʨʦʛʦ ʦʙʦʩʦʙʣʝʥʳ ʩʬʝʨʠʯʝʩʢʠʝ ʚʳ-

ʜʝʣʝʥʠʷ Au. ʈʘʟʤʝʨ ʢʨʠʩʪʘʣʣʦʚ ʢʘʦʣʠʥʠʪʘ 0,5 ï 1,0 

ʤʢʤ, Au ï 0,005 ï 0,1 ʤʢʤ. ʅʘ ʙʦʣʴʰʠʭ ʧʣʦʩʢʦʩʪʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʷʭ ʢʨʠʩʪʘʣʣʦʚ ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ 

ʧʨʝʦʙʣʘʜʘʶʪ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʘʨʷʜʳ, ʥʦ ʥʘ ʢʦʥʮʘʭ 

ʢʨʠʩʪʘʣʣʦʚ ʚʩʢʨʳʚʘʶʪʩʷ ʢʨʘʷ ʩʣʦʝʚ ʩʪʨʫʢʪʫʨʥʦʡ 

ʨʝʰʝʪʢʠ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʟʘʨʷʜʘʤʠ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʜʚʦʡʥʦʡ ʩʪʨʫʢʪʫʨʥʳʡ ʩʣʦʡ ʥʘ 

ʢʦʥʮʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʛʣʠʥʠʩʪʦʡ ʯʝʰʫʡʢʠ ʧʨʠʪʷ-

ʛʠʚʘʝʪ Au, ʪʦʛʜʘ ʢʘʢ ʧʣʦʩʢʠʝ ʜʚʦʡʥʳʝ ʦʪʨʠʮʘʪʝʣʴ-

ʥʳʝ ʩʣʦʠ ʜʦʣʞʥʳ ʝʛʦ ʦʪʪʘʣʢʠʚʘʪʴ. 

ɼʘʥʥʦʝ ʢʦʣʣʦʠʜʥʦʝ ʷʚʣʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʦ-

ʙʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʚʳʷʩʥʝʥʠʷ ʧʨʠʯʠʥ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ Au ʚ ʥʝʙʦʣʴʰʠʭ ʛʣʠʥʠʩʪʳʭ ʧʨʦ-

ʩʣʦʷʭ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʢʦʣʣʦʠʜʥʦʝ Au, ʦʜʥʘ-

ʞʜʳ ʦʩʘʞʜʝʥʥʦʝ ʠʟ ʨʘʩʪʚʦʨʘ, ʤʦʛʣʦ ʧʝʨʝʨʘʩʧʨʝʜʝ-

ʣʷʪʴʩʷ ʟʘ ʩʯʝʪ ʫʢʘʟʘʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ.  

ɿʦʥʘ ʘʨʛʠʣʣʠʟʠʪʦʚ ʧʝʨʝʢʨʳʚʘʝʪ ʜʞʘʩʧʝʨʦʠʜʳ 

ʠ ʢʨʝʤʥʠʩʪʳʝ ʧʦʨʦʜʳ. 

ɺ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʟʦʥʘʭ ʬʠʢʩʠʨʫʶʪʩʷ ʩʣʝ-

ʜʫʶʱʠʝ ʬʦʨʤʳ ʢʨʝʤʥʝʟʝʤʘ: ʦʙʣʦʤʦʯʥʳʝ ʟʝʨʥʘ 

ʧʝʨʚʠʯʥʦʛʦ ʢʚʘʨʮʘ; ʪʝʤʥʳʝ ʧʨʦʩʣʦʠ çʨʦʛʦʚʠʢʦʚè 

(ʚʝʨʦʷʪʥʦ ʩʠʥʛʝʥʝʪʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ); ʧʦʨʠʩʪʳʝ 

ʪʨʫʙʦʦʙʨʘʟʥʳʝ ʵʣʣʠʧʩʦʠʜʘʣʴʥʳʝ ʪʝʣʘ ʤʝʣʢʦʟʝʨʥʠ-

ʩʪʦʛʦ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʦʚʘʥʥʦʛʦ ʢʚʘʨʮʘ; ʣʝʥʪʳ ʩʝ-

ʨʦʛʦ ʭʘʣʮʝʜʦʥʘ ʧʦʨʠʩʪʦʛʦ, ʜʨʫʟʦʚʦʛʦ ʠʣʠ ʧʣʦʪʥʦʛʦ 

ʠ ʤʘʩʩʠʚʥʦʛʦ, ʨʘʟʚʠʪʳʝ ʚʜʦʣʴ ʩʣʦʠʩʪʦʩʪʠ, ʤʝʩʪʘʤʠ 

ʚʳʢʣʠʥʠʚʘʶʱʠʝʩʷ, ʣʠʙʦ ʜʘʶʱʠʝ ʨʘʟʜʫʚʳ ʤʦʱʥʦ-

ʩʪʴʶ ʜʦ 3 ʤ ʠ ʜʞʘʩʧʝʨʦʠʜʳ, ʷʚʣʷʶʱʠʝʩʷ ʧʨʦʜʫʢ-

ʪʘʤʠ ʩʢʨʳʪʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʟʘʤʝʱʝʥʠʷ ʠʟʚʝʩʪ-

ʥʷʢʦʚ.  

ɺ ʨʫʜʝ ʦʪʜʝʣʴʥʳʝ ʙʦʣʝʝ ʧʨʦʥʠʮʘʝʤʳʝ ʧʨʦʩʣʦʠ 

ʠ ʧʣʘʩʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʤʧʨʝʥʴʠʨʦʚʘʥʳ ʧʦʟʜʥʠʤ 

ʢʘʣʴʮʠʪʦʤ, ʚʳʧʦʣʥʷʶʱʠʤ ʠʥʪʝʨʩʪʠʮʠʠ ʚʦʢʨʫʛ ʞʠʣ 

ʠʜʠʦʤʦʨʬʥʦʛʦ ʢʚʘʨʮʘ. ɼʝʢʘʨʙʦʥʘʪʠʟʠʨʦʚʘʥʥʳʝ 

ʫʯʘʩʪʢʠ ʛʣʘʚʥʦʛʦ ʨʫʜʥʦʛʦ ʪʝʣʘ ʤʝʩʪʘʤʠ ʦʢʘʟʘʣʠʩʴ 

ʧʦʚʪʦʨʥʦ ʢʘʣʴʮʠʪʠʟʠʨʦʚʘʥʳ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʩʝʚ-

ʜʦʠʟʚʝʩʪʥʷʢʦʚ ʧʦʚʳʰʝʥʥʦʡ ʦʙʲʝʤʥʦʡ ʧʣʦʪʥʦʩʪʠ (ʠ 

ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʟʦʣʦʪʘ, ʚʝʨʦʷʪʥʦ ʚʳʟʚʘʥʥʳʤ 

ʨʘʟʫʙʦʞʠʚʘʥʠʝʤ ʨʫʜʳ ʧʨʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʧʨʠ-

ʚʥʦʩʝ ʢʘʨʙʦʥʘʪʦʚ). 

ʆʛʨʘʥʠʯʝʥʥʳʝ ʜʦʥʦʨʥʳʝ ʩʚʦʡʩʪʚʘ, ʢʘʢ ʢʘʨʙʦ-

ʥʘʪʥʦʡ ʩʨʝʜʳ, ʪʘʢ ʠ ʧʦʜʩʪʠʣʘʶʱʠʭ ʥʠʞʥʝʧʘʣʝʦ-

ʟʦʡʩʢʠʭ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʘʛʘʪʴ ʶʚʝʥʠʣʴʥʫʶ ʧʨʠʨʦʜʫ ʟʦ-

ʣʦʪʘ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʘʧʦʢʘʨʙʦʥʘʪʥʦʛʦ ʟʦʣʦʪʦʛʦ 

ʦʨʫʜʝʥʝʥʠʷ ʠ ʩʦʩʨʝʜʦʪʦʯʠʪʴ ʧʦʠʩʢʠ ʠʩʪʦʯʥʠʢʦʚ ʨʫ-

ʜʦʛʝʥʝʨʠʨʫʶʱʠʭ ʬʣʶʠʜʦʚ ʥʘ ʛʣʫʙʦʢʠʭ ʫʨʦʚʥʷʭ 

ʩʪʨʫʢʪʫʨ ʪʨʘʥʩʢʦʨʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ʄʠʥʝʨʘʣʦʛʦ ï ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʘʧʦʢʘʨʙʦʥʘʪʥʦʛʦ ʟʦʣʦʪʦʛʦ ʦʨʫʜʝʥʝʥʠʷ ʦʧʨʝʜʝʣʷ-

ʶʪʩʷ: ʦʜʥʦʪʠʧʥʳʤ ʩʦʩʪʘʚʦʤ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ 

ʤʠʥʝʨʘʣʴʥʳʭ ʧʘʨʘʛʝʥʝʟʠʩʦʚ ʠ ʧʦʩʪʦʷʥʥʳʤ ʧʨʠʩʫʪ-

ʩʪʚʠʝʤ ʚ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʟʦʥʘʭ ʤʳʰʴʷʢʦʚʠ-

ʩʪʦʛʦ ʧʠʨʠʪʘ, ʦʙʦʛʘʱʝʥʥʦʛʦ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ; ʥʝ-

ʟʥʘʯʠʪʝʣʴʥʳʤ ʦʙʲʝʤʦʤ ʨʫʜʥʳʭ ʤʠʥʝʨʘʣʦʚ ʚ ʨʫʜʦ-

ʥʦʩʥʳʭ ʤʝʪʘʩʦʤʘʪʠʪʘʭ; ʛʝʦʭʠʤʠʯʝʩʢʠʤ ʧʨʦʬʠʣʝʤ 

ʨʫʜʳ, ʚʢʣʶʯʘʶʱʝʤ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʪʠʧʦʤʦʨʬ-

ʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (As, Sb, ʅg, Pb, Ag); ʩʫʙʤʠʢʨʦʥʥʳʤ 

ʨʘʟʤʝʨʦʤ ʩʘʤʦʨʦʜʥʦʛʦ ʟʦʣʦʪʘ ʠ ʝʛʦ ʤʠʥʝʨʘʣʦʚ ʢʦʥ-

ʮʝʥʪʨʘʪʦʨʦʚ (ʧʠʨʠʪʘ ʠ ʛʠʜʨʦʩʣʶʜ).  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʩʠʩʪʝʤʘʪʠʟʘʮʠʶ ʚʳʷʚʣʝʥʥʳʭ ʪʠ-

ʧʦʚ, ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʨʝʜʳ ʨʫʜʦʣʦʢʘʣʠʟʘ-

ʮʠʠ ʠ ʧʨʝʜʨʫʜʥʦʛʦ ʤʝʪʘʩʦʤʘʪʦʟʘ, ʚʝʱʝʩʪʚʝʥʥʦʛʦ 

ʩʦʩʪʘʚʘ ʨʫʜ ʠ ʠʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 

ʩʚʷʟʠ ʩ ʤʘʛʤʘʪʠʟʤʦʤ ʠ ʨʦʜʩʪʚʝʥʥʳʤʠ ʵʥʜʦʛʝʥʥʳʤʠ 

ʨʫʜʥʳʤʠ ʬʦʨʤʘʮʠʷʤʠ, ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʛʥʦʟʥʦ-ʧʦʠʩ-

ʢʦʚʳʡ ʢʦʤʧʣʝʢʩ, ʚʢʣʶʯʘʶʱʠʡ ʩʪʨʫʢʪʫʨʥʦ-ʛʝʦʣʦ-

ʛʠʯʝʩʢʠʝ, ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʝ ʢʨʠ-

ʪʝʨʠʠ. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʧʦʟʚʦʣʷʝʪ ʫʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʪʴ ʤʝʪʦʜʦʣʦʛʠʶ ʧʦʠʩʢʦʚ ʟʦʣʦʪʦʛʦ 

ʦʨʫʜʝʥʝʥʠʷ ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜʘʭ. 
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Abstract 

Dental care is one of the most resource-intensive areas in healthcare in the provision of primary health care 

and belongs to the most expensive areas of the healthcare economy and, as practice has shown for many decades, 

the most prepared to work in market conditions. An analysis of the work of dental institutions shows that in the 

spheres of state and municipal health care, the share of entrepreneurial activity reaches 50% or more of the total 

amount of work. Therefore, there should be no ineffective dental units in the healthcare system. For the effective 

work of the dental service, it is necessary to use a resource approach [1, 2, 3, 5, 6]. 

Subject. assets, capabilities, organizational processes, information, knowledge controlled by the enterprise 

and allowing it to create and implement effective strategies. 

The goal is to study the parameters and combination of necessary resources based on the goals, activities, 

strategy, business processes in the dental service. 

Methodology. assessment of market prospects, external and internal threats; analysis of the strengths and 

weaknesses of the resource potential and assessment of its capabilities for a long period of operation; assessment 

of overall competitiveness. 

Results. to substantiate strategic recommendations taking into account several possible perspectives, to ana-

lyze the situation of the dental service. Determining the priorities of internal and external development. 

Conclusions. The resource approach involves the identification and specification of available resources, and 

additional research. At the same time, its implementation will strengthen the capabilities of the dental service of 

the region and integrate new information and knowledge, which will strengthen competitive advantages. 

 

Keywords: resource approach, organizational and management center, organizational psychology. 

 

Over the past decades, a system of dental care or-

ganization has been formed in the Sverdlovsk Region, 

including state, municipal, and private organizations. 

The study of available statistical reports and the analy-

sis of the work of dental organizations showed the fol-

lowing. Using the example of the city of Yekaterinburg, 

it can be seen that the dental service of the private 

healthcare system takes over about 40% of all the ser-

vices of the dental health insurance market and about 

72% of the services provided at the expense of personal 

funds of citizens, VMI and other sources not related to 

the MHI. Of course, the competitiveness of dental or-

ganizations of various forms of ownership has a posi-

tive effect on the availability and quality of dental care 

for the population, especially in highly specialized and 

highly specialized types, but we must not lose sight of 

the safety and quality of dental services provided. The 

requirements of sanitary legislation and the regulatory 

framework must be strictly observed by all dental or-

ganizations. There should be a single organizational 

and methodological center and a unified approach to 

the provision of services within the framework of the 

MHI and at the expense of other sources of funding. A 

unified regulatory, organizational and methodological 

framework for the provision of dental care is the most 

important resource for the development of dental ser-

vices. Using the example of UIA "SP No. 12", we have 

proved the effectiveness of creating a unified database 

of regulatory and legal documentation for filling out 

and maintaining medical records by medical workers, 

creating unified approaches to providing dental care 

and forming uniform requirements for the implementa-

tion of sanitary legislation by all employees of the in-

stitution. The results of our research were published 

earlier [7, 8, 9, 10]. 

The personnel issue has always been an important 

resource for the development of the dental service. 

Large municipal dental organizations, in particular UIA 

"SP No. 12" and many large private clinics have been 

actively working with students of the Faculty of Den-

tistry of USMU since the third year. The active position 

of both managers and employees of specialized depart-

ments allows them to actively attract young specialists 

to independent work. But there are quite a lot of pitfalls 

and the solution of emerging problems is possible only 

with the involvement of external resources: the for-

mation of the position of chief specialists in protecting 

the interests of dentists and dental organizations, the fo-

cus of the dental association's work not only on repre-

https://doi.org/10.24412/2701-8369-2021-20-15-18


16 German International Journal of Modern Science Ѕ20, 2021 

sentative, but also on organizational and methodologi-

cal assistance for dental organizations of various forms 

of ownership, the involvement of the latter in active 

work to protect their interests in the preservation and 

development of personnel [11, 12, 13, 14]. 

On the basis of UIA "SP No. 12", we, with the in-

volvement of students of the Faculty of Dentistry of 

USMU, conducted studies among 259 patients visiting 

a doctor, which showed the following results. The pop-

ulation attaches great importance to dental health: 89% 

of respondents noted the need for regular visits to the 

dentist. 2% refused to answer the questionnaire ques-

tions, 9% go to the dentist only for urgent indications. 

There were 85% of applications for the treatment and 

removal of teeth, of which only 16.9% of respondents 

applied for planned oral sanitation. Of the respondents, 

98.6% noted the need for visits to the dentist for pre-

ventive purposes. When analyzing the answers, the fol-

lowing factors drew attention to themselves, which, ac-

cording to the respondents, influenced the preservation 

of dental health and the frequency of visits to the den-

tist: the price-quality ratio when receiving dental ser-

vices, nutrition culture, dental literacy. The data ob-

tained indicate the insufficiency of the preventive ori-

entation of the work of the dental service. With a 

positive trend in the development of dental organiza-

tions and an increase in quantitative and qualitative in-

dicators in the provision of dental care, interaction with 

the media remains problematic. The focus of work with 

the media should be not only advertising their services 

and attracting funds, but also the most important thing 

is the prevention of dental diseases, the formation of the 

attitude behavior of patients and, indirectly, dentists re-

sponsible for maintaining their health, the formation of 

patient requests for quality and timely medical care. 

The lack of information resource provision generates 

dissatisfaction with the population's demand for dental 

services. Our passive position when working with the 

media generates a negative and consumer attitude on 

the part of both our patients and society, which is influ-

enced by the media [15, 16, 17, 18, 19, 20]. 

The analysis of citizens' appeals conducted in our 

institution, and the literature available for study on the 

characteristic features of court cases, and the judicial 

practice itself clearly demonstrates that 95% of com-

plaints and appeals of patients and court cases are re-

lated to insufficient regulatory support for the work of 

a dentist, insufficient and incomplete elaboration of ex-

isting regulatory frameworks by both medical profes-

sionals and patients. "Free" interpretation of existing le-

gal norms by both doctors and patients, insufficient le-

gal protection of medical workers. Of the court cases 

we have studied against medical workers and organiza-

tions, only 8% are of an acquittal nature [21, 22, 23, 

24]. 

The most important problem is the training of 

medical and non-medical personnel of dental organiza-

tions. Currently, an approach to creating a coherent, 

unified system of postgraduate training of young pro-

fessionals is just being formed, everyone learns as best 

they can and as far as they have enough funds. Instead 

of receiving a systematic, versatile postgraduate educa-

tion, confirmed by scientific research, a specialist doc-

tor receives disparate knowledge, which sometimes do 

not combine and cannot fit into the educational trajec-

tory of a practical specialist. There is a separate conver-

sation about the training of non-medical specialists. 

Administrators (registrars) of polyclinics are currently 

receiving a sufficiently systematic and high-quality ed-

ucation that allows them to successfully represent their 

institution for consumers of dental services. Other staff 

is completely deprived of the attention of the heads of 

dental organizations, and the successful work of the 

clinic depends on the competent work of the "auxiliary" 

staff. Of course, in this case, the corporate culture in the 

organization comes to the rescue, but it is still in its in-

fancy in our region. 

Scientific and practical activities in our region are 

the lot of enthusiasts. Unfortunately, the certification of 

specialists for the category is not mandatory. This does 

not at all stimulate doctors of practical healthcare to 

conduct research in practical healthcare and, as a result, 

there is no interest in independent study of scientific lit-

erature. As the work with students shows, already from 

the third year, students need to defend their practical 

work not only by passing an interview with a set of ma-

nipulations that they may have performed, but by a full-

fledged course work confirming the student's personal 

participation in the organization of the doctor's work as 

an assistant and containing his conclusions about the 

work done under the guidance of a mentor. Similarly, 

the category should be defended by a presentation of 

the doctor about his work, skills, problems arising in 

the process of work. Only feedback from doctors of 

practical healthcare can show what resources are 

needed to solve emerging problems [25, 26, 27, 28, 29]. 

All of the above allowed us to offer a program for 

a resource-based approach to optimizing the organiza-

tion of dental care. 

I. Creation of a single organizational and manage-

ment center of the dental service of the Sverdlovsk re-

gion for dental organizations of all forms of ownership. 

A. Stage 1 - Completion of the creation of a uni-

fied database of patients, electronic medical records, 

regulatory and methodological and organizational doc-

uments, for all dental organizations ï no monetary in-

vestments are required. Creation of a unified approach 

to the provision of dental care within the framework of 

the Territorial CHI Program (based on the RMIS) and 

at the expense of personal funds of citizens (Booking). 

B. Stage 2 ï a clear distinction between three types 

of volumes dental care: basic funds of compulsory 

medical insurance, high-tech - at the expense of funds 

and personal funds of citizens, cosmetic (aesthetic) - at 

the expense of personal funds of citizens. 

C. stage 3 ï Association of dental clinics in a sin-

gle network, on the ground leaving, depending on the 

capacity of the institution or the chief medical officer 

(Deputy chief physician), or the head of a structural 

unit, possible to minimize administrative unit with re-

dundant functions. 

II. Personnel work and mentoring. 

A. To develop and approve a unified regulatory 

framework for the conditions of training dental person-
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nel from the 3rd year of training students in medical or-

ganizations of the Sverdlovsk region. The distribution 

of students should be carried out in all medical institu-

tions of the region, with the provision of a workplace, 

places of residence and minimum wage. 

B. The transfer of experience to a student is the 

main method of training staff inside the clinic, since no 

external training will be able to prepare a novice em-

ployee for professional activity for a particular medical 

institution, using general principles of mentoring and 

specific techniques, the use of which is associated with 

the traditions and characteristics of a particular medical 

organization. The general task of mentoring is to man-

age the process of student adaptation to work in practi-

cal healthcare and communication with patients and 

their representatives. 

C. Creation of a system of conditions, resources 

and processes necessary for the implementation of 

mentoring programs in medical organizations, using 

developments in "lean technologies". 

III. Working with the media offices of organiza-

tions. 

A. Formation of distinct package of documents ac-

cording to normative-legal support of information ex-

change, as within healthcare organizations, and the me-

dia. 

B. Create a risk map for each health facility, when 

working with the media. 

C. the Formation of a positive image of the medi-

cal organization 

D. Communication and information interaction 

within the units (collective) a medical organization, 

aimed at the formation and adherence of the corporate 

culture. 

E. formation of patients' requests for the preserva-

tion of their health and responsibility for the preserva-

tion of their health. 

F. Protection of a medical organization from ille-

gal actions of journalists. 

IV. Regulatory and legal support for the work of 

the dental service. 

A. Formation of a unified regulatory framework 

for the dental service. A single package of documents 

on the forms of medical documentation, IDS, contracts, 

orders and other things. 

B. Creation of a system to protect medical workers 

from illegal actions of patients and external organiza-

tions. 

C. Work with medical lawyers on the formation of 

legal literacy of medical workers in the provision of 

medical care. 

V. Training of medical and non-medical workers, 

exchange of experience. 

A. Conducting monthly videoconferences, meet-

ings of all heads of dental departments with the report 

of one of the departments on work, new technologies, 

completed assignments. 

B. Involvement of employees of specialized de-

partments, graduate students, residents to conduct stud-

ies on the profile, familiarization with the directions of 

development of departments, institutes of UGMU, 

SOMK offer distance learning in specialized depart-

ments. 

C. Reports of specialist doctors to specialized em-

ployees of departments applying for the assignment of 

a qualification category in videoconference mode 

(VKS), before passing the qualification exam. 

D. Organization of a training scientific and practi-

cal center for medical workers. 

VI. Scientific and practical activities. 

A. Conducting applied research with the involve-

ment of specialized and non-core scientific organiza-

tions. 

B. Formation of horizontal and vertical scientific 

and practical ties with medical and scientific organiza-

tions of other regions. 

Summing up, I would like to note that in the con-

ditions of the impermanence of the external environ-

ment, a unified approach to the organization of a dental 

service with a certain set of resources and abilities pro-

vides the most stable basis for determining one's own 

identity and sustainability, a resource approach to the 

organization of a dental service provides the most seri-

ous basis for a strategy for its successful development 

in the region than the management of a dental service 

based only on its needs, which cannot be fully satisfied 

in a developing society. 
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Abstact 

The article presents the results of comparative retrospective clinical evaluation of direct restorations of oc-

clusal and contact surfaces of lateral teeth from photocomposite and glass ionomer materials. We examined 59 

patients aged 23 to 45 years with 184 direct restorations, including 128 restorations of photocomposites and 56 

restorations of glass ionomers. The terms of operation of these restorations ranged from 5 to 10 years. Clinical 

assessment of the state of these restorations was performed according to selective adapted clinical criteria sepa-

rately on occlusal and contact surfaces. As a result of research the advantages of photocomposite materials over 

glass ionomer cements in case of localization of direct restorations on occlusal and contact surfaces of lateral teeth 

are established. 

ɸʥʦʪʘʮʽʷ 

ʋ ʩʪʘʪʪʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʣʴʥʦʾ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʾ ʢʣʽʥʽʯʥʦʾ ʦʮʽʥʢʠ ʧʨʷʤʠʭ ʨʝʩʪʘʚʨʘʮʽʡ 

ʦʢʣʶʟʽʡʥʠʭ ʪʘ ʢʦʥʪʘʢʪʥʠʭ ʧʦʚʝʨʭʦʥʴ ʟʫʙʽʚ ʙʽʯʥʦʾ ʛʨʫʧʠ ʟ ʬʦʪʦʢʦʤʧʦʟʠʮʽʡʥʠʭ ʪʘ ʩʢʣʦʽʦʥʦʤʝʨʥʠʭ ʤʘʪʝʨʽʘ-

ʣʽʚ. ʆʙʩʪʝʞʝʥʦ 59 ʧʘʮʽʻʥʪʽʚ ʚʽʢʦʤ ʚʽʜ 23 ʜʦ 45 ʨʦʢʽʚ ʟ 184 ʧʨʷʤʠʤʠ ʚʽʜʥʦʚʣʝʥʥʷʤʠ, ʩʝʨʝʜ ʷʢʠʭ ʙʫʣʦ 128 

ʨʝʩʪʘʚʨʘʮʽʡ ʟ ʬʦʪʦʢʦʤʧʦʟʠʪʽʚ ʪʘ 56 ʚʽʜʥʦʚʣʝʥʴ ʟ ʩʢʣʦʽʦʥʦʤʝʨʽʚ. ʉʪʨʦʢʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʮʠʭ ʨʝʩʪʘʚʨʘʮʽʡ 

ʩʢʣʘʜʘʣʠ ʚʽʜ 5 ʜʦ 10 ʨʦʢʽʚ. ʂʣʽʥʽʯʥʫ ʦʮʽʥʢʫ ʩʪʘʥʫ ʮʠʭ ʚʽʜʥʦʚʣʝʥʴ ʧʨʦʚʦʜʠʣʠ ʟʘ ʚʠʙʽʨʢʦʚʠʤʠ ʘʜʘʧʪʦʚʘʥʠʤʠ 

ʢʣʽʥʽʯʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʦʢʨʝʤʦ ʥʘ ʦʢʣʶʟʽʡʥʠʭ ʪʘ ʢʦʥʪʘʢʪʥʠʭ ʧʦʚʝʨʭʥʷʭ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦ-

ʚʣʝʥʽ ʧʝʨʝʚʘʛʠ ʬʦʪʦʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘʜ ʩʢʣʦʽʦʥʦʤʝʨʥʠʤʠ ʮʝʤʝʥʪʘʤʠ ʫ ʨʘʟʽ ʣʦʢʘʣʽʟʘʮʽʾ ʧʨʷʤʠʭ 

ʚʽʜʥʦʚʣʝʥʴ ʥʘ ʦʢʣʶʟʽʡʥʠʭ ʪʘ ʢʦʥʪʘʢʪʥʠʭ ʧʦʚʝʨʭʥʷʭ ʙʽʯʥʠʭ ʟʫʙʽʚ. 

 

Keywords: teeth, direct restoration, photocomposites, glass ionomers, retrospective clinical evaluation. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʟʫʙʠ, ʧʨʷʤʝ ʚʽʜʥʦʚʣʝʥʥʷ, ʬʦʪʦʢʦʤʧʦʟʠʪʠ, ʩʢʣʦʽʦʥʦʤʝʨʠ, ʨʝʪʨʦʩʧʝʢʪʠʚʥʘ ʢʣʽʥʽʯʥʘ 

ʦʮʽʥʢʘ. 

 

ɺʽʜʥʦʚʣʝʥʥʷ ʟʫʙʽʚ ʙʽʯʥʦʾ ʛʨʫʧʠ ʟ ʚʝʣʠʢʠʤʠ ʟʘ 

ʦʙôʻʤʦʤ ʢʘʨʽʦʟʥʠʤʠ ʫʨʘʞʝʥʥʷʤʠ ʥʘ ʢʦʥʪʘʢʪʥʠʭ ʧʦ-

ʚʝʨʭʥʷʭ, ʱʦ ʚʠʢʦʥʘʥʝ ʟʘ ʙʫʜʴ-ʷʢʠʤ, ʧʨʷʤʠʤ ʘʙʦ ʥʝ-

ʧʨʷʤʠʤ, ʤʝʪʦʜʦʤ, ʟʘ ʜʫʤʢʦʶ ʬʘʭʽʚʮʽʚ, ʥʘʫʢʦʚʮʽʚ ʪʘ 

ʣʽʢʘʨʽʚ-ʩʪʦʤʘʪʦʣʦʛʽʚ, ʷʢʽ ʧʦʩʪʽʡʥʦʪʘ ʘʢʪʠʚʥʦ ʟʘʡʤʘ-

ʶʪʴʩʷ ʣʽʢʫʚʘʣʴʥʦʶ ʨʦʙʦʪʦʶ, ʷʚʣʷʻ ʩʦʙʦʶ ʩʢʣʘʜʥʝ 

ʢʣʽʥʽʯʥʝ ʟʘʚʜʘʥʥʷ [2, 3, 5, 6]. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ, ʧʝʨʰ 

ʟʘ ʚʩʝ, ʘʥʘʪʦʤʽʯʥʠʤʠ ʫʤʦʚʘʤʠ, ʪʦʧʦʛʨʘʬʽʯʥʠʤ ʨʦʟ-
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ʪʘʰʫʚʘʥʥʷʤ ʟʫʙʽʚ ʟ ʢʘʨʽʦʟʥʠʤʠ ʧʦʨʦʞʥʠʥʘʤʠʫ ʚʘʞ-

ʢʦʜʦʩʪʫʧʥʠʭ ʜʣʷ ʚʽʟʫʘʣʴʥʦ-ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʢʦʥ-

ʪʨʦʣʶ ʜʽʣʷʥʢʘʭ ʪʘ ʟʦʥʘʭ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ, ʚʥʘʩʣʽʜʦʢ 

ʯʦʛʦ ʙʫʜʴ-ʷʢʽ ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʪʘ ʣʽʢʫʚʘʣʴʥʦ-ʜʽʘʛʥʦʩ-

ʪʠʯʥʽ ʤʘʥʽʧʫʣʷʮʽʾ ʱʦʜʦ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶ-

ʚʘʥʴ ʘʙʦ ʜʽʾ, ʱʦ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʜʽʡʩʥʝʥʥʷ ʦʮʽʥʢʠ 

ʩʪʘʥʫ ʦʙôʻʢʪʽʚ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʽ-

ʚʥʷ ʷʢʦʩʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʚʠʤʘʛʘʶʪʴ ʦʩʦʙ-

ʣʠʚʦʾ ʫʚʘʛʠ, ʪʦʯʥʦʩʪʽ ʪʘ ʨʝʪʝʣʴʥʦʩʪʽ. 

ʅʝʦʙʭʽʜʥʦ ʪʘʢʦʞ ʟʚʘʞʠʪʠ ʥʘ ʪʝ, ʱʦ ʧʨʷʤʝ ʝʩ-

ʪʝʪʠʯʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʚʪʨʘʯʝʥʦʾ ʘʥʘʪʦʤʽʯʥʦʾ ʬʦʨʤʠ 

ʟʫʙʽʚ ʙʽʯʥʦʾ ʛʨʫʧʠ, ʟʦʢʨʝʤʘ, ʾʭ ʢʦʥʪʘʢʪʥʠʭ ʧʦʚʝʨ-

ʭʦʥʴ, ʧʦʪʨʝʙʫʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʘʢʩʝʩʫʘʨʽʚ 

ʪʘ ʧʨʠʩʪʦʩʫʚʘʥʴ ʜʣʷ ʨʝʩʪʘʚʨʘʮʽʾ, ʯʘʩʪʽʰʝ ʟʘ ʚʩʝ, ʮʝ 

ʤʘʪʨʠʯʥʽ ʩʠʩʪʝʤʠ ʨʽʟʥʠʭ ʪʠʧʽʚ ʪʘ ʤʦʜʠʬʽʢʘʮʽʡ, 

ʢʣʠʥʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ, ʪʘʢʽ, ʱʦ ʧʨʦʚʦʜʷʪʴ ʩʚʽʪʣʦ ʚʽʜ 

ʬʦʪʦʧʦʣʽʤʝʨʠʟʘʪʦʨʽʚ, ʢʽʣʦʯʢʠ ʪʦʱʦ [6]. ɿʘʟʥʘʯʝʥʽ 

ʜʦʜʘʪʢʦʚʽ ʘʢʩʝʩʫʘʨʠ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʧʦʣʝʛʰʫʶʪʴ 

ʨʦʙʦʪʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʟʨʫʯʥʽʩʪʴ ʪʘ ʷʢʽʩʥʝ ʤʦʜʝʣʶ-

ʚʘʥʥʷ ʘʥʘʪʦʤʽʯʥʦʾ ʬʦʨʤʠ ʟʫʙʽʚ, ʘ ʟ ʽʥʰʦʛʦ, ʟʥʘʯʥʦ 

ʟʤʝʥʰʫʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʚʽʟʫʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ ʜʽʡ 

ʪʘ ʤʘʥʽʧʫʣʷʮʽʡ ʽ, ʱʦ ʚʘʞʣʠʚʦ, ʧʝʚʥʦʶ ʤʽʨʦʶ ʦʙʤʝ-

ʞʫʶʪʴ ʧʨʦʩʪʽʨ ʜʣʷ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʚʪʨʫʯʘʥʥʷ. 

ʗʢ ʧʨʘʚʠʣʦ, ʦʙôʻʤʥʽ ʢʘʨʽʦʟʥʽ ʫʨʘʞʝʥʥʷ ʙʽʯʥʠʭ 

ʟʫʙʽʚ ʟʘ ʜʦʚʛʠʡ ʯʘʩ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʥʝʦʜʤʽʥʥʦ ʦʭʦʧ-

ʣʶʶʪʴ ʥʝ ʪʽʣʴʢʠ ʢʦʥʪʘʢʪʥʽ ʧʦʚʝʨʭʥʽ, ʟ ʧʨʠʰʠʡʢʦ-

ʚʠʭ ʜʽʣʷʥʦʢ ʷʢʠʭ, ʜʝ ʝʤʘʣʴ ʻ ʥʘʡʪʦʥʰʦʶ, ʢʘʨʽʻʩ, 

ʚʣʘʩʥʝ, ʥʘʡʯʘʩʪʽʰʝ ʧʦʯʠʥʘʻʪʴʩʷ, ʘʣʝ ʡ ʦʢʣʶʟʽʡʥʽ, 

ʱʦ ʟʘ ʢʽʥʮʝʚʠʤ ʨʘʭʫʥʢʦʤ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʪʨʘʪʠ ʟʥʘ-

ʯʥʦʾ ʯʘʩʪʠʥʠ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʢʦʨʦʥʦʢ ʟʫʙʽʚ, ʘ ʽʥʦʜʽ 

ʥʘʚʽʪʴ ʽ ʢʦʨʝʥʽʚ [2]. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʽ ʧʨʷʤʝ ʚʽʜʥʦʚ-

ʣʝʥʥʷ ʤʘʻ ʙʫʪʠ, ʟʨʦʟʫʤʽʣʦ, ʦʙôʻʤʥʠʤ ʪʘ ʜʦʚʛʦʪʨʠʚʘ-

ʣʠʤ ʟʘ ʯʘʩʦʤ ʨʦʙʦʪʠ. ʆʩʪʘʥʥʻ ʪʚʝʨʜʞʝʥʥʷ ʩʪʦʩʫ-

ʻʪʴʩʷ, ʧʝʨʝʜʫʩʽʤ, ʧʨʷʤʦʾ ʨʝʩʪʘʚʨʘʮʽʾ ʟ ʚʽʜʥʦʚʣʶʚʘ-

ʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʟʦʢʨʝʤʘ, ʬʦʪʦʢʦʤʧʦʟʠʪʽʚ, 

ʚʥʝʩʝʥʥʷ ʷʢʠʭ ʫ ʚʽʜʧʨʝʧʘʨʦʚʘʥʽ ʧʦʨʦʞʥʠʥʠ ʫ ʟʫʙʘʭ, 

ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʨʝʩʪʘʚʨʘʮʽʾ, ʤʘʻ ʚʽʜʙʫʚʘʪʠʩʷ ʫ ʧʦʰʘ-

ʨʦʚʽʡ ʪʝʭʥʽʮʽ ʟ ʥʘʩʪʫʧʥʠʤ ʤʦʜʝʣʶʚʘʥʥʷʤ ʪʘ 

ʦʙʦʚôʷʟʢʦʚʦʶ ʧʦʝʪʘʧʥʦʶ ʩʚʽʪʣʦʚʦʶ ʧʦʣʽʤʝʨʠʟʘ-

ʮʽʻʶ ʢʦʞʥʦʛʦ ʰʘʨʫ ʪʘ ʫʩʽʻʾ ʨʝʩʪʘʚʨʘʮʽʾ, ʚ ʮʽʣʦʤʫ, ʥʘ 

ʟʘʢʣʶʯʥʦʤʫ ʝʪʘʧʽ [3]. 

ʇʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʬʦʪʦʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘ-

ʪʝʨʽʘʣʽʚ, ʷʢʽ ʻ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤʠ ʪʘ ʟʘʩʪʦ-

ʩʦʚʫʚʘʥʠʤʠ ʱʦʜʦ ʚʽʜʥʦʚʣʝʥʥʷ ʟʫʙʽʚ ʬʨʦʥʪʘʣʴʥʦʾ 

ʘʙʦ ʙʽʯʥʦʾ ʛʨʫʧʠ, ʜʦʙʨʝ ʚʠʚʯʝʥʽ ʪʘ ʚʽʜʦʤʽ [3, 4, 6]. 

ʆʜʥʘʢ ʫ ʨʘʟʽ ʨʝʩʪʘʚʨʘʮʽʾ ʟʫʙʽʚ ʟ ʚʝʣʠʢʠʤʠ ʜʝʬʝʢ-

ʪʘʤʠ ʥʝʦʜʤʽʥʥʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʪʘʢʘ ʥʝʛʘʪʠʚʥʘ ʚʣʘʩ-

ʪʠʚʽʩʪʴ ʬʦʪʦʢʦʤʧʦʟʠʪʽʚ, ʷʢ ʦʙôʻʤʥʘ ʧʦʣʽʤʝʨʠʟʘ-

ʮʽʡʥʘ ʫʩʘʜʢʘ, ʷʢʘ ʨʝʘʣʽʟʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʩʚʽʪʣʦʚʦʛʦ 

ʚʧʣʠʚʫ ʥʘ ʤʘʪʝʨʽʘʣ ʜʣʷ ʡʦʛʦ ʟʘʪʚʝʨʜʽʥʥʷ. ʉʘʤʝ ʫʩʘ-

ʜʢʫ ʧʨʠʡʥʷʪʦ ʚʚʘʞʘʪʠ ʦʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʧʨʠʯʠʥ 

ʨʦʟʚʠʪʢʫ ʫ ʧʽʩʣʷʨʝʩʪʘʚʨʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʨʽʟʥʦʤʘʥʽʪ-

ʥʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʱʦ ʚʝʜʫʪʴ ʜʦ ʩʢʦʨʦʯʝʥʥʷ ʪʝʨʤʽʥʫ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʬʦʪʦʢʦʤʧʦʟʠʮʽʡʥʠʭ ʚʽʜʥʦʚʣʝʥʴ [4, 

6]. 

ʅʝʨʽʜʢʦ ʜʣʷ ʨʝʩʪʘʚʨʘʮʽʾ ʢʦʥʪʘʢʪʥʠʭ ʪʘ ʦʢʣʶ-

ʟʽʡʥʠʭ ʧʦʚʝʨʭʦʥʴ ʟʫʙʽʚ ʙʽʯʥʦʾ ʛʨʫʧʠ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʩʢʣʦʽʦʥʦʤʝʨʥʽ ʮʝʤʝʥʪʠ. ʎʽ ʤʘʪʝʨʽʘʣʠ ʟʥʘʯʥʦ ʧʨʦʩ-

ʪʽʰʽ ʫ ʨʦʙʦʪʽ, ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʭʽʤʽʯʥʦ ʟʚôʷʟʫʚʘʪʠʩʷ 

ʟ ʪʚʝʨʜʠʤʠ ʪʢʘʥʠʥʘʤʠ ʟʫʙʽʚ, ʱʦ ʩʫʪʪʻʚʦ ʧʦʩʠʣʶʻ 

ʘʜʛʝʟʽʶ, ʚʦʣʦʜʽʶʪʴ ʢʘʨʽʻʩʩʪʘʪʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩ-

ʪʷʤʠ, ʾʭ ʥʝ ʪʨʝʙʘ ʚʥʦʩʠʪʠ ʧʦʰʘʨʦʚʦ, ʱʦ, ʫ ʩʚʦʶ 

ʯʝʨʛʫ, ʩʢʦʨʦʯʫʻ ʯʘʩ ʨʦʙʦʪʠ, ʪʦʱʦ [1, 5]. ʆʜʥʘʢ ʩʣʽʜ 

ʟʘʫʚʘʞʠʪʠ, ʱʦ ʩʢʣʦʽʦʥʦʤʝʨʥʽ ʮʝʤʝʥʪʠ ʟʘ ʬʽʟʠʢʦ-

ʤʝʭʘʥʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʟʦʢʨʝʤʘ, ʤʽʮʥʽʩʪʶ 

ʪʘ ʟʥʦʩʦʩʪʽʡʢʽʩʪʶ, ʧʦʩʪʫʧʘʶʪʴʩʷ ʬʦʪʦʢʦʤʧʦʟʠʮʽʡ-

ʥʠʤ ʤʘʪʝʨʽʘʣʘʤ, ʪʦʤʫ ʜʝʷʢʠʭ ʟ ʥʠʭ ʥʝ ʨʝʢʦʤʝʥʜʫ-

ʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʜʽʣʷʥʦʢ 

ʦʢʣʶʟʽʡʥʠʭ ʧʦʚʝʨʭʦʥʴ, ʷʢʽ ʤʘʶʪʴ ʚʠʪʨʠʤʫʚʘʪʠ ʚʝ-

ʣʠʢʝ ʞʫʚʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ.  

ʉʢʣʦʽʦʥʦʤʝʨʠ ʧʦʩʪʫʧʘʶʪʴʩʷ ʬʦʪʦʢʦʤʧʦʟʠʪʘʤ 

ʪʘʢʦʞ ʟʘ ʝʩʪʝʪʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʱʦ, ʟʨʦʟʫʤʽʣʦ, 

ʥʝ ʚʽʜʽʛʨʘʻ ʚʠʨʽʰʘʣʴʥʦʾ ʨʦʣʽ ʫ ʚʽʜʥʦʚʣʝʥʥʷʭ ʙʽʯʥʠʭ 

ʟʫʙʽʚ, ʘʣʝ ʚʦʥʠ ʤʘʶʪʴ ʪʘʢʽ ʤʘʥʽʧʫʣʷʮʽʡʥʽ ʚʣʘʩʪʠʚʦ-

ʩʪʽ, ʷʢʽ ʫʪʨʫʜʥʶʶʪʴ ʘʜʘʧʪʘʮʽʶ ʜʦ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ, 

ʫ ʪʦʤʫ ʯʠʩʣʽ ʥʘ ʧʨʠʷʩʝʥʥʠʭ ʩʪʽʥʢʘʭ ʚʽʜʧʨʝʧʘʨʦʚʘ-

ʥʠʭ ʫ ʟʫʙʘʭ ʧʦʨʦʞʥʠʥ, ʱʦ ʧʝʚʥʦʶ ʤʽʨʦʶ ʧʦʷʩʥʶ-

ʻʪʴʩʷ ʾʭ ʚʠʨʘʞʝʥʦʶ ʪʠʢʩʦʪʨʦʧʥʽʩʪʶ [1, 6].  

ʋ ʪʦʡ ʞʝ ʯʘʩ, ʜʫʞʝ ʧʨʠʚʘʙʣʠʚʦʶ ʚʠʛʣʷʜʘʻ ʥʠ-

ʟʴʢʘ ʚʘʨʪʽʩʪʴ ʩʢʣʦʽʦʥʦʤʝʨʥʠʭ ʮʝʤʝʥʪʽʚ, ʱʦ ʚʘʞ-

ʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʫ ʪʝʧʝʨʽʰʥʽʭ ʛʦʩʧʨʦʟʨʘʭʫʥʢʦʚʠʭ 

ʫʤʦʚʘʭ ʨʝʬʦʨʤʦʚʘʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʩʣʫʞʙʠ ʢʨʘ-

ʾʥʠ ʪʘ ʤʘʡʞʝ ʧʦʚʥʦʾ ʚʽʜʤʦʚʠ ʜʝʨʞʘʚʠ ʚʽʜ ʙʶʜʞʝʪ-

ʥʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ ʜʦʨʦ-

ʩʣʦʤʫ ʥʘʩʝʣʝʥʥʶ [5]. 

ʆʩʢʽʣʴʢʠ ʽ ʬʦʪʦʢʦʤʧʦʟʠʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ, ʽ ʩʢʣʦ-

ʽʦʥʦʤʝʨʥʽ ʮʝʤʝʥʪʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʧʨʷʤʦʾ ʨʝʩʪʘ-

ʚʨʘʮʽʾ ʙʽʯʥʠʭ ʟʫʙʽʚ ʟ ʢʘʨʽʦʟʥʠʤʠ ʫʨʘʞʝʥʥʷʤʠ ʦʢʣʶ-

ʟʽʡʥʠʭ ʽ ʢʦʥʪʘʢʪʥʠʭ ʧʦʚʝʨʭʦʥʴ ʫ ʩʢʣʘʜʥʠʭ ʢʣʽʥʽʯ-

ʥʠʭ ʫʤʦʚʘʭ, ʱʦ ʦʙʤʝʞʫʶʪʴ ʚʽʟʫʘʣʴʥʦ-

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʡ ʢʦʥʪʨʦʣʴ ʣʽʢʫʚʘʣʴʥʠʭ ʤʘʥʽʧʫʣʷ-

ʮʽʡ, ʮʽʢʘʚʠʤ ʚʠʛʣʷʜʘʻ ʧʦʨʽʚʥʷʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʪʘʥʫ ʚʽʜʥʦʚʣʝʥʴ ʙʽʯʥʠʭ ʟʫʙʽʚ ʩʘʤʝ ʪʘʢʦʛʦ ʨʦʟʪʘʰʫ-

ʚʘʥʥʷ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʦʨʽʚʥʷʣʴʥʘ ʨʝʪʨʦʩʧʝʢ-

ʪʠʚʥʘ ʢʣʽʥʽʯʥʘ ʦʮʽʥʢʘ ʧʨʷʤʠʭ ʨʝʩʪʘʚʨʘʮʽʡ ʦʢʣʶʟʽʡ-

ʥʠʭ ʪʘ ʢʦʥʪʘʢʪʥʠʭ ʧʦʚʝʨʭʦʥʴ ʟʫʙʽʚ ʙʽʯʥʦʾ ʛʨʫʧʠ ʟ 

ʬʦʪʦʢʦʤʧʦʟʠʮʽʡʥʠʭ ʪʘ ʩʢʣʦʽʦʥʦʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʋ ʢʣʽʥʽʯʥʦʤʫ ʜʦʩʣʽ-

ʜʞʝʥʥʽ ʙʫʣʦ ʦʙʩʪʝʞʝʥʦ 59 ʧʘʮʽʻʥʪʽʚ ʚʽʢʦʤ ʚʽʜ 23 ʜʦ 

45 ʨʦʢʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʙʫʣʦ 27 ʯʦʣʦʚʽʢʽʚ (45,8% ʚʽʜ 

ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʙʩʪʝʞʝʥʠʭ) ʪʘ 32 ʞʽʥʢʠ 

(54,2%). ʇʘʮʽʻʥʪʠ ʟʚʝʨʥʫʣʠʩʷ ʜʦ ʣʽʢʫʚʘʣʴʥʦʛʦ ʟʘ-

ʢʣʘʜʫ ʟʘ ʥʘʜʘʥʥʷʤ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ ʘʙʦ 

ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʛʽʛʽʻʥʠ ʧʦʨʦʞʥʠʥʠ 

ʨʦʪʘ. ʋ ʜʘʥʠʭ ʦʩʽʙ ʚʠʷʚʣʝʥʦ, ʟʘʛʘʣʦʤ, 184 ʨʘʥʽʰʝ 

ʚʠʢʦʥʘʥʽ ʧʨʷʤʽ ʚʽʜʥʦʚʣʝʥʥʷ ʢʦʥʪʘʢʪʥʠʭ ʪʘ ʦʢʣʶʟʽʡ-

ʥʠʭ ʧʦʚʝʨʭʦʥʴ ʙʽʯʥʠʭ ʟʫʙʽʚ ʟ ʨʽʟʥʠʭ ʬʦʪʦʢʦʤʧʦʟʠ-

ʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʩʢʣʦʽʦʥʦʤʝʨʥʠʭ ʮʝʤʝʥʪʽʚ, ʟʦʢ-

ʨʝʤʘ, ʩʝʨʝʜ ʥʠʭ ʙʫʣʦ 128 ʨʝʩʪʘʚʨʘʮʽʡ (69,6% ʚʽʜ 

ʫʩʽʻʾ ʢʽʣʴʢʦʩʪʽ ʚʽʜʥʦʚʣʝʥʴ) ʟ ʬʦʪʦʢʦʤʧʦʟʠʪʽʚ ʪʘ 56 

ʚʽʜʥʦʚʣʝʥʴ (30,4%) ʟ ʩʢʣʦʽʦʥʦʤʝʨʽʚ. ʉʪʨʦʢʠ ʬʫʥʢ-

ʮʽʦʥʫʚʘʥʥʷ ʨʝʩʪʘʚʨʘʮʽʡ ʫ ʧʦʨʦʞʥʠʥʽ ʨʦʪʘ ʦʙʩʪʝʞʝ-

ʥʠʭ ʧʘʮʽʻʥʪʽʚ ʩʢʣʘʜʘʣʠ ʚʽʜ 5 ʜʦ 10 ʨʦʢʽʚ. ʋʩʽ ʚʽʜʥʦ-

ʚʣʝʥʥʷ ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʟ ʧʨʠʚʦʜʫ ʥʝʫʩʢʣʘʜʥʝʥʦʛʦ ʢʘ-

ʨʽʻʩʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ, ʟʛʽʜʥʦ ʟ ʧʨʠʥʮʠʧʘʤʠ 

ɻʝʣʴʩʽʥʩʴʢʦʾ ʜʝʢʣʘʨʘʮʽʾ, ʧʨʠʡʥʷʪʦʾ ɻʝʥʝʨʘʣʴʥʦʶ 

ʘʩʘʤʙʣʝʻʶ ɺʩʝʩʚʽʪʥʴʦʾ ʤʝʜʠʯʥʦʾ ʘʩʦʮʽʘʮʽʾ, ʂʦʥʚʝʥ-

ʮʽʻʶ ʈʘʜʠ ɭʚʨʦʧʠ ʧʨʦ ʧʨʘʚʘ ʣʶʜʠʥʠ ʪʘ ʙʽʦʤʝʜʠ-

ʮʠʥʫ, ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʋʢʨʘʾʥʠ ʪʘ ʙʫʣʠ ʩʭʚʘʣʝʥʽ ʢʦ-

ʤʽʩʽʻʶ ʟ ʙʽʦʝʪʠʢʠ ʫʥʽʚʝʨʩʠʪʝʪʫ. 

ʂʣʽʥʽʯʥʫ ʦʮʽʥʢʫ ʩʪʘʥʫ ʧʨʷʤʠʭ ʚʽʜʥʦʚʣʝʥʴ ʙʽʯ-

ʥʠʭ ʟʫʙʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘ ʚʠʙʽʨʢʦʚʠʤʠ ʘʜʘʧʪʦʚʘʥʠʤʠ 

ʜʦ ʤʝʪʠ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʽʜʥʠʤʠ ʢʣʽʥʽʯ-
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ʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʦʢʨʝʤʦ ʥʘ ʦʢʣʶʟʽʡʥʠʭ ʪʘ ʢʦʥʪʘʢ-

ʪʥʠʭ ʧʦʚʝʨʭʥʷʭ ʮʠʭ ʚʽʜʥʦʚʣʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʙʽ-

ʣʴʰʫʚʘʣʴʥʦʾ ʦʧʪʠʯʥʦʾ ʪʝʭʥʽʢʠ. ʂʨʠʪʝʨʽʾ, ʟʘ ʷʢʠʤʠ 

ʧʨʦʚʦʜʠʣʠ ʪʘʢʫ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʫ ʦʮʽʥʢʫ, ʜʝʷʢʦʶ 

ʤʽʨʦʶ ʚʽʜʨʽʟʥʷʣʠʩʷ, ʟʘʣʝʞʥʦ ʚʽʜ ʪʽʻʾ ʧʦʚʝʨʭʥʽ ʚʽʜ-

ʥʦʚʣʝʥʥʷ, ʷʢʫ ʦʮʽʥʶʚʘʣʠ. ɽʩʪʝʪʠʯʥʽ ʢʨʠʪʝʨʽʾ ʦʮʽʥʢʠ 

ʜʦ ʫʚʘʛʠ ʥʝ ʙʨʘʣʠ, ʪʦʤʫ ʱʦ ʮʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫ ʨʘʟʽ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʽʜʥʦʚʣʝʥʴ ʫ ʟʫʙʘʭ ʙʽʯʥʦʾ ʛʨʫʧʠ ʤʘ-

ʶʪʴ ʚʽʜʽʛʨʘʚʘʪʠ ʣʠʰʝ ʜʨʫʛʦʨʷʜʥʫ ʨʦʣʴ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʧʝʨʰʫ ʦʮʽʥʶʚʘʣʠ ʮʽʣʽʩ-

ʥʽʩʪʴ ʫʩʴʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʡʦʛʦ ʘʥʘʪʦʤʽʯʥʫ ʬʦ-

ʨʤʫ. ʗʢʱʦ ʨʝʩʪʘʚʨʘʮʽʷ ʙʫʣʘ ʧʦʚʥʽʩʪʶ ʯʠ ʭʦʯʘ ʙʠ 

ʯʘʩʪʢʦʚʦ ʟʨʫʡʥʦʚʘʥʘ ʘʙʦ ʙʫʣʘ ʧʦʨʫʰʝʥʘ ʾʾ ʘʥʘʪʦʤʽ-

ʯʥʘ ʬʦʨʤʘ, ʪʦ ʪʘʢʝ ʚʽʜʥʦʚʣʝʥʥʷ ʜʘʣʽ ʥʝ ʦʙʩʪʝʞʫ-

ʚʘʣʠ, ʦʮʽʥʮʽ ʚʦʥʦ ʥʝ ʧʽʜʣʷʛʘʣʦ. ʗʢʱʦ ʞ ʮʽʣʽʩʥʽʩʪʴ 

ʪʘ ʘʥʘʪʦʤʽʯʥʘ ʬʦʨʤʘ ʙʫʣʠ ʟʙʝʨʝʞʝʥʽ, ʧʝʨʝʭʦʜʠʣʠ 

ʜʦ ʦʮʽʥʢʠ ʩʪʘʥʫ ʯʘʩʪʠʥʠ ʚʽʜʥʦʚʣʝʥʥʷ, ʱʦ ʙʫʣʘ ʨʦʟ-

ʪʘʰʦʚʘʥʘ ʥʘ ʦʢʣʶʟʽʡʥʽʡ ʧʦʚʝʨʭʥʽ. ɼʣʷ ʮʴʦʛʦ ʟʘʩʪʦ-

ʩʦʚʫʚʘʣʠ ʚʠʙʽʨʢʦʚʽ ʢʨʠʪʝʨʽʾ ʚʽʜʥʦʩʥʦ ʧʦʚʥʦʮʽʥʥʦʩʪʽ 

ʦʢʣʶʟʽʡʥʠʭ ʢʦʥʪʘʢʪʽʚ, ʢʨʘʡʦʚʦʛʦ ʧʨʠʣʷʛʘʥʥʷ ʚʽʜ-

ʥʦʚʣʶʚʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʚʽʜʥʦ-

ʚʣʝʥʠʭ ʟʫʙʽʚ ʪʘ ʥʘʷʚʥʦʩʪʽ ʚʪʦʨʠʥʥʦʛʦ ʢʘʨʽʻʩʫ. ɼʣʷ 

ʦʮʽʥʢʠ ʯʘʩʪʠʥʠ ʨʝʩʪʘʚʨʘʮʽʾ, ʱʦ ʦʭʦʧʣʶʚʘʣʘ ʢʦʥʪʘ-

ʢʪʥʫ ʧʦʚʝʨʭʥʶ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʨʠʪʝʨʽʾ ʱʦʜʦ 

ʩʪʘʥʫ ʢʦʥʪʘʢʪʥʦʛʦ ʧʫʥʢʪʫ, ʢʨʘʡʦʚʦʛʦ ʧʨʠʣʷʛʘʥʥʷ 

ʨʝʩʪʘʚʨʘʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʥʘ ʧʨʠʷʩʝʥʝʚʽʡ ʩʪʽʥʮʽ, 

ʦʢʨʝʤʦ ʚʠʨʽʟʥʷʶʯʠ ʥʘʷʚʥʽʩʪʴ ʡʦʛʦ ʥʘʚʠʩʘʶʯʠʭ 

ʢʨʘʾʚ, ʪʘ ʚʪʦʨʠʥʥʦʛʦ ʢʘʨʽʻʩʫ. ʈʝʻʩʪʨʫʚʘʣʠ ʥʘʷʚʥʽʩʪʴ 

ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʨʫʰʝʥʥʷ ʟʘ ʢʦʞʥʠʤ ʟ ʢʨʠʪʝʨʽʾʚ ʫ 

ʚʽʜʥʦʚʣʝʥʥʷʭ ʟ ʬʦʪʦʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʘʙʦ 

ʟ ʩʢʣʦʽʦʥʦʤʝʨʥʠʭ ʮʝʤʝʥʪʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʦʮʽʥʢʠ ʥʘ-

ʚʦʜʠʣʠ ʚ ʘʙʩʦʣʶʪʥʠʭ ʪʘ ʚʽʜʥʦʩʥʠʭ ʟʥʘʯʝʥʥʷʭ. 

ʆʢʣʶʟʽʡʥʽ ʢʦʥʪʘʢʪʠ ʦʮʽʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʘʨʪʠʢʫʣʷʮʽʡʥʦʛʦ ʧʘʧʝʨʫ ʪʦʚʱʠʥʦʶ 40 ʤʢʤ. ʉʪʘʥ 

ʤʽʞʟʫʙʥʠʭ ʢʦʥʪʘʢʪʥʠʭ ʧʫʥʢʪʽʚ ʟʘ ʫʯʘʩʪʽ ʜʦʩʣʽʜʞʫ-

ʚʘʥʠʭ ʚʽʜʥʦʚʣʝʥʴ ʚʠʟʥʘʯʘʣʠ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʬʣʦʩʽʚ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʜʽʘʤʝʪʨʫ. ʅʘʷʚʥʽʩʪʴ ʧʦʨʫʰʝʥʥʷ ʢʨʘ-

ʡʦʚʦʛʦ ʧʨʠʣʷʛʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʪʘ ʚʪʦʨʠʥʥʦʛʦ ʢʘʨʽʻʩʫ 

ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʟʫʘʣʴʥʦ-ʽʥʩʪʨʫʤʝʥʪʘʣʴ-

ʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʫ ʨʘʟʽ ʦʙʩʪʝʞʝʥʥʷ ʯʘʩʪʠʥʠ ʚʽʜʥʦ-

ʚʣʝʥʴ ʥʘ ʢʦʥʪʘʢʪʥʽʡ ʧʦʚʝʨʭʥʽ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʧʦʨʫ-

ʰʝʥʴ ʢʨʘʡʦʚʦʛʦ ʧʨʠʣʷʛʘʥʥʷ ʥʘ ʧʨʠʷʩʝʥʝʚʽʡ ʩʪʽʥʮʽ, 

ʥʘʷʚʥʦʩʪʽ ʥʘʚʠʩʘʶʯʠʭ ʢʨʘʾʚ ʤʘʪʝʨʽʘʣʫ ʪʘ ʚʪʦʨʠʥ-

ʥʦʛʦ ʢʘʨʽʻʩʫ ʜʘʥʦʾ ʣʦʢʘʣʽʟʘʮʽʾ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʝʥʜʦ-

ʜʦʥʪʠʯʥʠʡ ʟʦʥʜ ʟ ʧʦʜʦʚʞʝʥʦʶ ʪʘ ʟʘʛʦʩʪʨʝʥʦʶ ʨʦ-

ʙʦʯʦʶ ʯʘʩʪʠʥʦʶ. ɺ ʫʩʽʭ ʚʠʧʘʜʢʘʭ ʫ ʨʘʟʽ ʚʠʷʚʣʝʥʥʷ 

ʧʦʨʫʰʝʥʥʷ ʜʦʜʘʪʢʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʟʙʽʣʴʰʫ-

ʚʘʥʫ ʦʧʪʠʯʥʫ ʪʝʭʥʽʢʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. 
ʋ ʭʦʜʽ ʦʙʩʪʝʞʝʥʥʷ ʦʢʣʶʟʽʡʥʠʭ ʧʦʚʝʨʭʦʥʴ ʧʨʷʤʠʭ 

ʚʽʜʥʦʚʣʝʥʴ ʙʽʯʥʠʭ ʟʫʙʽʚ, ʚʠʢʦʥʘʥʠʭ ʟ ʨʽʟʥʠʭ ʬʦʪʦ-

ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʚʥʦ-

ʮʽʥʥʽ ʦʢʣʶʟʽʡʥʽ ʢʦʥʪʘʢʪʠ ʟ ʟʫʙʘʤʠ-ʘʥʪʘʛʦʥʽʩʪʘʤʠ 

ʤʘʣʠ 80 ʦʙʩʪʝʞʝʥʠʭ ʨʝʩʪʘʚʨʘʮʽʡ (62,5% ʚʽʜ ʢʽʣʴʢʦ-

ʩʪʽ ʚʽʜʥʦʚʣʝʥʴ ʟ ʜʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ), ʫ 48 ʨʝʩʪʘʚʨʘʮʽʡ 

ʚʦʥʠ ʙʫʣʠ ʯʘʩʪʢʦʚʦ ʘʙʦ ʧʦʚʥʽʩʪʶ ʚʽʜʩʫʪʥʽʤʠ. ʂʨʘ-

ʡʦʚʝ ʧʨʠʣʷʛʘʥʥʷ ʬʦʪʦʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦ 

ʝʤʘʣʽ ʚʽʜʥʦʚʣʝʥʠʭ ʟʫʙʽʚ ʙʝʟ ʧʦʨʫʰʝʥʴ ʟʘ ʧʝʨʠʤʝʪ-

ʨʦʤ ʥʘ ʦʢʣʶʟʽʡʥʽʡ ʧʦʚʝʨʭʥʽ ʚʠʷʚʣʝʥʦ ʫ 73 ʚʽʜʥʦʚ-

ʣʝʥʥʷʭ (57,0%), ʜʝʬʝʢʪʠ ʧʨʠʣʷʛʘʥʥʷ ʟʥʘʡʜʝʥʦ ʫ 55 

ʨʝʩʪʘʚʨʘʮʽʷʭ (43,0%). ɺʪʦʨʠʥʥʠʡ ʢʘʨʽʻʩ ʥʘ ʦʢʣʶ-

ʟʽʡʥʠʭ ʧʦʚʝʨʭʥʷʭ ʜʽʘʛʥʦʩʪʦʚʘʥʦ ʫ 14 ʟʫʙʘʭ (10,9%). 

ʆʙʩʪʝʞʝʥʥʷ ʢʦʥʪʘʢʪʥʠʭ ʧʦʚʝʨʭʦʥʴ ʬʦʪʦʢʦʤ-

ʧʦʟʠʮʽʡʥʠʭ ʨʝʩʪʘʚʨʘʮʽʡ ʚʠʷʚʠʣʦ ʟʥʘʯʥʦ ʙʽʣʴʰʫ ʢʽ-

ʣʴʢʽʩʪʴ ʧʦʨʫʰʝʥʴ. ʇʦʚʥʦʮʽʥʥʠʡ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ 

ʩʪʘʥ ʤʽʞʟʫʙʥʦʛʦ ʢʦʥʪʘʢʪʥʦʛʦ ʧʫʥʢʪʫ ʟʘ ʫʯʘʩʪʽ ʦʙʩ-

ʪʝʞʝʥʠʭ ʚʽʜʥʦʚʣʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ ʫ 75 ʚʠʧʘʜʢʘʭ 

(58,0%), ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʙʫʣʦ ʟʘʬʽ-

ʢʩʦʚʘʥʦ 53 ʢʦʥʪʘʢʪʥʽ ʧʫʥʢʪʠ (41,4%). ɼʝʬʝʢʪʠ ʢʨʘ-

ʡʦʚʦʛʦ ʧʨʠʣʷʛʘʥʥʷ ʬʦʪʦʢʦʤʧʦʟʠʪʽʚ ʥʘ ʧʨʠʷʩʝʥʝʚʽʡ 

ʩʪʽʥʮʽ ʚʠʷʚʣʝʥʽ ʫ 61 ʚʽʜʥʦʚʣʝʥʥʽ (47,7%), ʥʘʚʠʩʘʶ-

ʯʠʡ ʢʨʘʡ ʤʘʪʝʨʽʘʣʫ ï ʫ 49 ʨʝʩʪʘʚʨʘʮʽʷʭ (38,3%), ʧʨʠ 

ʮʴʦʤʫ ʙʝʟ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʟʥʘʯʝʥʠʭ ʧʦʨʫʰʝʥʴ ʙʫʣʦ 

ʟʘʨʝʻʩʪʨʦʚʘʥʦ 67 (52,3%) ʪʘ 79 ʚʽʜʥʦʚʣʝʥʴ (61,7%). 

ʄʘʡʞʝ ʫ ʧʦʣʦʚʠʥʠ ʦʙʩʪʝʞʝʥʠʭ ʚʽʜʥʦʚʣʝʥʠʭ ʟʫʙʽʚ, 

ʟʦʢʨʝʤʘ, ʫ 57 (44,5%), ʙʫʚ ʜʽʘʛʥʦʩʪʦʚʘʥʠʡ ʚʪʦʨʠʥ-

ʥʠʡ ʢʘʨʽʻʩ ʥʘ ʧʨʠʷʩʝʥʝʚʽʡ ʩʪʽʥʮʽ. 

ʉʪʘʥ ʦʙʩʪʝʞʝʥʠʭ ʧʨʷʤʠʭ ʚʽʜʥʦʚʣʝʥʴ ʟ ʩʢʣʦʽʦ-

ʥʦʤʝʨʥʠʭ ʮʝʤʝʥʪʽʚ ʚʠʷʚʠʚʩʷ ʩʫʪʪʻʚʦ ʛʽʨʰʠʤ. ʇʝʨʰ 

ʟʘ ʚʩʝ, ʜʦʩʣʽʜʠʣʠ ʦʢʣʶʟʽʡʥʽ ʧʦʚʝʨʭʥʽ ʪʘʢʠʭ ʚʽʜʥʦʚ-

ʣʝʥʴ ʪʘ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʞʦʜʥʝ ʟ ʥʠʭ ʥʝ ʤʘʣʦ ʧʦʚʥʦ-

ʮʽʥʥʠʭ ʦʢʣʶʟʽʡʥʠʭ ʢʦʥʪʘʢʪʽʚ, ʚ ʫʩʽʭ 56 ʚʽʜʥʦʚʣʝʥ-

ʥʷʭ (100%) ʙʫʣʠ ʪʽ ʯʠ ʽʥʰʽ ʧʦʨʫʰʝʥʥʷ, ʘ ʥʘʡʯʘʩʪʽʰʝ 

ʧʦʚʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʦʢʣʶʟʽʡ ʥʠʭ ʢʦʥʪʘʢʪʽʚ. ʃʠʰʝ 9 

ʩʢʣʦʽʦʥʦʤʝʨʥʠʭ ʚʽʜʥʦʚʣʝʥʴ (16,1% ʚʽʜ ʯʠʩʣʘ ʦʙʩʪʝ-

ʞʝʥʠʭ ʟ ʮʠʭ ʤʘʪʝʨʽʘʣʽʚ) ʥʝ ʤʘʣʠ ʜʝʬʝʢʪʽʚ ʢʨʘʡʦʚʦʛʦ 

ʧʨʠʣʷʛʘʥʥʷ ʟʘ ʧʝʨʠʤʝʪʨʦʤ ʥʘ ʦʢʣʶʟʽʡʥʽʡ ʧʦʚʝʨʭʥʽ, 

ʫ 47 ʚʽʜʥʦʚʣʝʥʥʷʭ (83,9%) ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ʜʝʬʝ-

ʢʪʠ ʘʜʘʧʪʘʮʽʾ ʤʘʪʝʨʽʣʘ ʨʽʟʥʦʾ ʛʣʠʙʠʥʠ. ɺʦʜʥʦʯʘʩ 

ʪʽʣʴʢʠ ʫ 4 ʚʽʜʥʦʚʣʝʥʠʭ ʟʫʙʘʭ (7,1%) ʥʘ ʦʢʣʶʟʽʡʥʠʭ 

ʧʦʚʝʨʭʥʷʭ ʙʫʚ ʜʽʘʛʥʦʩʪʦʚʘʥʠʡ ʚʪʦʨʠʥʥʠʡ ʢʘʨʽʻʩ. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʦʙʩʪʝʞʝʥʥʷ ʢʦʥʪʘʢʪʥʠʭ ʧʦʚʝʨ-

ʭʦʥʴ ʚʽʜʥʦʚʣʝʥʴ ʙʽʯʥʠʭ ʟʫʙʽʚ ʟ ʩʢʣʦʽʦʥʦʤʝʨʥʠʭ ʮʝ-

ʤʝʥʪʽʚ, ʪʦ ʧʦʚʥʦʮʽʥʥʠʡ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʢʦʥʪʘʢʪ-

ʥʠʡ ʧʫʥʢʪ ʙʫʚ ʚʠʷʚʣʝʥʠʡ ʟʘ ʫʯʘʩʪʽ ʪʽʣʴʢʠ 1 ʚʽʜʥʦʚ-

ʣʝʥʥʷ (1,8%) ʟ ʪʘʢʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʚ ʫʩʽʭ ʽʥʰʠʭ 

ʚʠʧʘʜʢʘʭ, ʷʢʠʭ ʙʫʣʦ, ʚʽʜʧʦʚʽʜʥʦ, 55 (98,2%), ʙʫʣʠ 

ʚʩʪʘʥʦʚʣʝʥʽ ʧʦʨʫʰʝʥʥʷ. ʇʦʢʘʟʥʠʢʠ ʱʦʜʦ ʧʦʨʫ-

ʰʝʥʴ ʟʘ ʽʥʰʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʪʘʢʦʞ ʙʫʣʠ ʜʦʩʪʘʪʥʴʦ 

ʚʠʩʦʢʠʤʠ. ʊʘʢ, ʫ 43 ʚʽʜʥʦʚʣʝʥʥʷʭ (76,8%) ʙʫʣʠ ʚʠ-

ʟʥʘʯʝʥʽ ʜʝʬʝʢʪʠ ʢʨʘʡʦʚʦʛʦ ʧʨʠʣʷʛʘʥʥʷ ʩʢʣʦʽʦʥʦʤʝ-

ʨʽʚ ʥʘ ʧʨʠʷʩʝʥʝʚʽʡ ʩʪʽʥʮʽ, ʫ 25 ʚʽʜʥʦʚʣʝʥʥʷʭ 

(41,6%) ʚʩʪʘʥʦʚʣʝʥʦ ʥʘʷʚʥʽʩʪʴ ʥʘʚʠʩʘʶʯʠʭ ʢʨʘʾʚ 

ʤʘʪʝʨʽʘʣʫ. ɺʽʜʧʦʚʽʜʥʦ, 13 (23,2%) ʪʘ 31 ʚʽʜʥʦʚʣʝʥʥʷ 

(55,4%) ʥʝ ʤʘʣʠ ʟʘʟʥʘʯʝʥʠʭ ʧʦʨʫʰʝʥʴ. ɿʚʝʨʪʘʻ ʥʘ 

ʩʝʙʝ ʫʚʘʛʫ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʚʠʧʘʜʢʽʚ ʜʽʘʛʥʦʩʪʦʚʘ-

ʥʦʛʦ ʥʘ ʧʨʠʷʩʝʥʝʚʽʡ ʩʪʽʥʮʽ ʚʪʦʨʠʥʥʦʛʦ ʢʘʨʽʻʩʫ, ʡʦʛʦ 

ʚʠʷʚʠʣʠ ʫ 39 ʚʽʜʥʦʚʣʝʥʠʭ ʟʫʙʘʭ (69,6%). 

ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʟʘ 

ʙʫʜʴ-ʷʢʠʭ ʟʘʩʪʦʩʦʚʘʥʠʭ ʜʣʷ ʧʨʷʤʦʾ ʨʝʩʪʘʚʨʘʮʽʾ ʤʘ-

ʪʝʨʽʘʣʘʭ ʢʽʣʴʢʽʩʪʴ ʧʦʨʫʰʝʥʴ ʟʘ ʘʥʘʣʦʛʽʯʥʠʤʠ ʢʨʠ-

ʪʝʨʽʷʤʠ ʥʘ ʢʦʥʪʘʢʪʥʠʭ ʧʦʚʝʨʭʥʷʭ ʚʽʜʥʦʚʣʝʥʴ ʧʽʩʣʷ 

5 ʨʦʢʽʚ ʾʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʫʪʪʻʚʦ ʧʝʨʝʚʠʱʫʻ ʪʘʢʫ 

ʱʦʜʦ ʦʢʣʶʟʽʡʥʠʭ ʧʦʚʝʨʭʦʥʴ. ʗʢʱʦ ʞ ʧʦʨʽʚʥʶʚʘʪʠ 

ʩʪʘʥ ʚʽʜʥʦʚʣʝʥʴ, ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʠʭ ʤʘʪʝʨʽ-

ʘʣʽʚ, ʪʦ ʦʯʝʚʠʜʥʠʤʠ ʩʪʘʶʪʴ ʟʥʘʯʥʦ ʥʠʞʯʽ ʧʦʢʘʟ-

ʥʠʢʠ ʢʽʣʴʢʦʩʪʽ ʧʦʨʫʰʝʥʴ ʫ ʚʽʜʥʦʚʣʝʥʥʷʭ, ʚʠʢʦʥʘ-

ʥʠʭ ʟ ʬʦʪʦʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʧʨʠʯʦʤʫ ʽ ʥʘ 

ʦʢʣʶʟʽʡʥʠʭ, ʽ ʥʘ ʢʦʥʪʘʢʪʥʠʭ ʧʦʚʝʨʭʥʷʭ ʙʽʯʥʠʭ ʟʫ-

ʙʽʚ. ʆʩʦʙʣʠʚʦ ʩʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʚʠ-

ʷʚʣʝʥʠʭ ʧʦʨʫʰʝʥʴ ʦʢʣʶʟʽʡʥʠʭ ʢʦʥʪʘʢʪʽʚ ʫ ʚʽʜʥʦʚ-

ʣʝʥʥʷʭ ʟ ʩʢʣʦʽʦʥʦʤʝʨʥʠʭ ʮʝʤʝʥʪʽʚ ʪʘ ʜʝʬʝʢʪʽʚ ʢʦʥ-

ʪʘʢʪʥʦʛʦ ʧʫʥʢʪʫ ʟʘ ʾʭ ʫʯʘʩʪʽ. ʋ ʪʦʡ ʞʝ ʯʘʩ, ʥʘ 

ʦʢʣʶʟʽʡʥʠʭ ʧʦʚʝʨʭʥʷʭ ʚʽʜʥʦʚʣʝʥʠʭ ʙʽʯʥʠʭ ʟʫʙʽʚ 

ʚʪʦʨʠʥʥʠʡ ʢʘʨʽʻʩ ʟʫʩʪʨʽʯʘʚʩʷ ʜʝʱʦ ʯʘʩʪʽʰʝ ʫ ʨʘʟʽ 
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ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʦʪʦʢʦʤʧʦʟʠʪʽʚ, ʥʽʞ ʩʢʣʦʽʦʥʦʤʝʨʥʠʭ 

ʮʝʤʝʥʪʽʚ. 

ɺʠʩʥʦʚʦʢ. ʇʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ 

ʙʝʟʧʝʨʝʯʥʽ ʧʝʨʝʚʘʛʠ ʬʦʪʦʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʥʘʜ ʩʢʣʦʽʦʥʦʤʝʨʥʠʤʠ ʮʝʤʝʥʪʘʤʠ ʫ ʨʘʟʽ ʣʦʢʘʣʽʟʘʮʽʾ 

ʧʨʷʤʠʭ ʚʽʜʥʦʚʣʝʥʴ ʥʘ ʢʦʥʪʘʢʪʥʠʭ ʪʘ ʦʢʣʶʟʽʡʥʠʭ 

ʧʦʚʝʨʭʥʷʭ ʙʽʯʥʠʭ ʟʫʙʽʚ, ʷʢʽ ʬʫʥʢʮʽʦʥʫʚʘʣʠ 5 ʪʘ ʙʽ-

ʣʴʰʝ ʨʦʢʽʚ. ʆʜʥʘʢ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʫʩʢʣʘʜʥʝʥʴ ʥʘ-

ʚʽʪʴ ʫ ʬʦʪʦʢʦʤʧʦʟʠʮʽʡʥʠʭ ʨʝʩʪʘʚʨʘʮʽʷʭ ʚʠʤʘʛʘʻ ʧʦ-

ʰʫʢʽʚ ʥʦʚʠʭ ʫʜʦʩʢʦʥʘʣʝʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʾʭ ʧʨʦʚʝ-

ʜʝʥʥʷ. 
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Abstract  

The authors of the article analyze the problems and experience of organizing interethnic and intercultural 

interaction of students in the educational environment of the university. The authors pay special attention to the 

conditions of effective social and professional development of students in the process of interethnic and intercul-

tural interaction of youth in the educational environment of Russian universities. On the experience of organizing 

the interaction of foreign students at the Belgorod State National Research University, the authors give character-

istics of ensuring the influence of the most important factors in the environment in the socio-pedagogical support 

of interethnic interaction. Particular attention is paid to a comprehensive program for the adaptation of foreign 

students within the framework of interethnic and intercultural interaction at the university. 

Zusammenfassung  
Die Autorinnen des Artikels analysieren die Probleme und Erfahrungen bei der Organisation interethnischer 

und interkultureller Interaktion von Studierenden im Bildungsumfeld der Universitªt. Die Autorinnen schenken 

besonderes Aufmerksamkeit auf die Bedingungen einer effektiven sozialen und beruflichen Entwicklung der Stu-

denten im Prozess der interethnischen und interkulturellen Interaktion der Jugendlichen im Bildungsumfeld der 

russischen Universitªten. Zu den Erfahrungen mit der Organisation der Interaktion auslªndischer Studierender an 

der Staatlichen Nationalen Forschungsuniversitªt Belgorod geben die Autoren Merkmale an, um den Einfluss der 

wichtigsten Faktoren in der Umgebung auf die sozialpªdagogische Unterst¿tzung der interethnischen Interaktion 

sicherzustellen. Besondere Aufmerksamkeit wird auf ein umfassendes Programm zur Anpassung auslªndischer 

Studierender im Rahmen der interethnischen und interkulturellen Interaktion an der Hochschule geschenkt. 

 

Keywords: vocational education pedagogy, environmental approach to education, cultural assimilation, for-

eign students, university educational environment, interethnic and intercultural interaction, student's personal and 

professional development. 

Stichwºrter: Pªdagogik der Berufsbildung, Umweltansatz in der Bildung, kulturelle Assimilation, 

auslªndische Studierende, das Bildungsumfeld der Universitªt, interethnische und interkulturelle Interaktion, 

persºnliche und berufliche Entwicklung des Studenten. 

 

Viele russische Hochschulen schaffen notwendige 

Voraussetzungen, um auslªndische Studienbewerber 

f¿r ein Studium in Russland zu begeistern. Dies ist not-

wendig zur Steigerung der Wettbewerbsfªhigkeit der 

russischen Ausbildungsstªtten und auÇerdem ein Krite-

rium ihrer hohen Qualitªt. 

Dank der zunehmenden Zusammenarbeit 

russischer Hochschuleinrichtungen mit auslªndischen 

erhºht sich die Anzahl der auslªndischen Studierenden 

an den russischen Hochschulen tendenziell. Davon 

zeugt die Statistik zur Ausbildung auslªndischer B¿rger 

an russischen Hochschulen. Die Untersuchungen 

wurden vom ĂZentrum f¿r soziologische Forschungenñ 

zusammen mit dem Ministerium f¿r Wissenschaft und 
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Hochschulbildung der Russischen Fºderation (Mos-

kau) durchgef¿hrt. Daran zeigt die Aktualitªt dieses 

Problems.  

Nach Angaben des Zentrums wird folgendes 

Phªnomen beobachtet: An der Staatlichen Universitªt 

Sankt Petersburg, der Polytechnischen Universitªt St. 

Petersburg, der Kasaner Fºderalen Universitªt und an 

dem Moskauer Staatlichen Universitªt von M.V. Lo-

monosow und an vielen anderen, darunter auch an der 

Staatlichen Nationalen Forschungsuniversitªt Belgo-

rod, nimmt die Anzahl auslªndischer Staatsb¿rger zu.  

Die russischen Forscher L.P. Werewkin, S.V. Ka-

relow, A.N. Romero und die anderen haben zum Thema 

der Ausbildung auslªndischer B¿rger in Russland fest-

gestellt, dass es eine wichtige Aufgabe der russischen 

Universitªten, Hochschulen ist, auslªndischen B¿rgern 

eine eingªngige und qualitativ hochwertige Hochschul-

bildung zu bieten. Um diese Aufgabe zu erf¿llen, muss 

man Ăkomfortable Studien- und Lebensbedingungen zu 

schaffen, um die Sicherheit des Studentenlebens an der 

Universitªt, in der Stadt, in der Region und im Land zu 

gewªhrleistenñ (Werewkin, 2006 S. 15). 

Die Hauptsache in diesem Prozess ist die soziale 

Anpassung auslªndischer Studierender an russischen 

Universitªten, und es ist wichtig, Ănicht zuzulassen, 

dass dieser Prozess verlangsamt wirdñ (Romero, 2009). 

Ziel dieses Artikels ist es, die Erfahrungen der 

Staatlichen Nationalen Forschungsuniversitªt Belgorod 

in der Arbeit mit auslªndischen Studierenden zu 

prªsentieren. 

Forschungsmethoden: Analyse wissenschaft-

licher und pªdagogischer Literatur, vergleichende An-

alyse, Interpretation von Erfahrungen. 

Diskussion und Ergebnisse. Nach dem Defini-

tionswºrterbuch von T.F. Efremowa versteht man eine 

"interethnischer" Gesellschaft (soziales Milieu) als 

"bestehend aus Vertretern verschiedener Vºlker" (Mo-

dernes Definitionswºrterbuch...). Da Vertreter 

verschiedener Vºlker und ethnischer Gruppen an 

russischen Hochschulen studieren, ist interethnische 

und interkulturelle Kommunikation und Interaktion mit 

einer fremden Kultur f¿r die auslªndischen B¿rger von 

groÇer Bedeutung. Wie bekannt ist, treten die 

auslªndischen Studierenden in Wechselbeziehung nicht 

nur in Bezug auf das Studium, sondern auch im Prozess 

des Zusammenlebens im Studentenheim. 

In der sozialpªdagogischen Literatur werden inter-

ethnische Kommunikation und Interaktion als Ăinter-

sprachliche, interkulturelle und andere Kontakte von 

Vertretern verschiedener ethnischer Gruppen in 

verschiedenen Lebensbereichen (in Politik, Bildung, 

Kultur usw.) verstanden. Das f¿hrt nicht nur zu einer 

Verªnderung der individuellen und sozialen Merkmale 

jeder der kommunizierenden Gruppen und ihrer 

einzelnen Vertreter, sondern auch zur Integration bes-

timmter Arten der Kommunikationñ (Arutjan, 2006; 

Shiwkowitsch, 2018; Karnyschew, 1997; Pawlenko, 

2004). 

Trotz der aktuellen Probleme der russischen Mi-

grationspolitik darunter auch im Bildungsbereich, 

findet der ethnische Faktor der Integration von 

auslªndischen Studierenden bei Forschern hªufig 

wenig Beachtung. Traditionell entstehen Probleme der 

Bildungsmigration bei der Anpassung auslªndischer 

Studierenden an ein neues soziales Umfeld (Domor-

owskaja, 2007: 11). O.G. Domorowskaja bestªtigt die 

Tatsache, dass auslªndische Studierenden die anpas-

sungsfªhigsten Gruppen von Migranten sind (Domor-

owskaja, 2007 S.11). N.W. Gontscharowa meint, dass 

die Probleme, die bei der Anpassung auslªndischer 

Studierenden entstehen, sind mit Sprachbarrieren, der 

Interaktion mit Lehrern und Studienkameraden und der 

psychologischen Atmosphªre in der Gruppe zusam-

menhªngen (Gontscharowa 2015 S.168). 

In der russischen sozialpªdagogischen Literatur 

wird auch darauf hingewiesen, dass Ădie 

Wahrnehmung der ethnischen Vielfalt an russischen 

Universitªten in erster Linie auf der Opposition ĂRus-

sen ï Nichtrussen ñ beruht. Dar¿ber hinaus wird diese 

Unterscheidung laut den Untersuchungen von N.W. 

Gontscharowa oft nicht nur anhand ethnischer, sondern 

auch anhand territorialer Kennzeichen (ĂKaukasierñ, 

ĂAsiatenñ, ĂAfrikanerñ usw.) getroffenñ 

(Gontscharowa, 2015: 169). Es sei darauf hingewiesen, 

dass ukrainische und belarussische Studierende, die 

einen erheblichen Anteil der auslªndischen Stud-

ierenden an russischen Universitªten ausmachen, von 

russischen Studierenden nicht als ĂAuslªnderñ oder 

ĂMigrantenñ wahrgenommen werden. 

Nach N.W. Gontscharowa ist Ăeiner der wichtig-

sten Faktoren f¿r die erfolgreiche Anpassung der Stud-

ierenden an die nationale Mentalitªt ihr Streben nach 

Selbstverwirklichung in einem neuen kulturellen 

Umfeldñ (Gontscharowa, 2015 S. 166). Dieses 

Verhalten ist bei Turkmenen, Chinesen, Afrikanern, 

sowie, Vertretern der transkaukasischen und 

kaukasischen Republiken festzustellen. Andererseits 

hat die kulturelle Segregation ein anderes Problem wie 

Fremdenfeindlichkeit. Die Gefahr einer solchen Segre-

gation f¿hrt zu einer negativen Einstellung gegen¿ber 

Vertretern anderer ethnischer Gruppen, die an der 

alltªglichen Interaktion der Studierenden teilnehmen 

(Gontscharowa, 2015 S. 166). 

Betrachten wir nun also Erfahrungen bei der Lº-

sung des Anpassungsproblems und im Umgang mit 

interethnischer und interkultureller Interaktion von 

auslªndischen Studierenden an der Staatlichen Natio-

nalen Forschungsuniversitªt Belgorod (ĂBelSUñ). 

Die auf der Website der Nationalen Forschung-

suniversitªt prªsentierte Information zeigt, dass Ămehr 

als 2,8 Tausend auslªndische Studierende aus 91 Lªn-

dern der Welt an der Universitªt studieren; ¿ber 50 

auslªndische wissenschaftliche und pªdagogische 

Lektoren an der Universitªt akademische Disziplinen 

unterrichten; es 5 internationale Laboratorien gibt und 

gemeinsame Bildungsprogramme mit den f¿hrenden 

Universitªten in Europa und im asiatisch-pazifischen 

Raum entwickelt und umgesetzt werden. AuÇerdem 

wurden mit Partnern aus 35 Lªndern 60 Koopera-

tionsabkommen unterzeichnet. Jªhrlich nehmen mehr 

als 100 Studierende an akademischen Mobilitªtspro-

grammen teilñ (Uni Belgorodé / /intern-coop). 

Besondere Aufmerksamkeit wird an der Universi-

tªt der Sozial- und Bildungsarbeit mit auslªndischen 

Studierenden an der Vorsemesterabteilung geschenkt, 

um die Anpassung auslªndischer Studierenden an das 
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neue kulturelle und soziale Umfeld und den Bildungs-

bereich zu gewªhrleisten. Neu angekommene Stud-

ierende benºtigen psychologische Unterst¿tzung und 

besondere Betreuung, die sowohl von Gruppenbetreu-

ern als auch von russischen Studierenden bereitgestellt 

werden. F¿r einen effektiven Anpassungsprozess 

wurde ein umfassendes Programm entwickelt, das eine 

Reihe von Aktivitªten vorsieht, die darauf abzielen, 

sich mit den Verhaltensregeln an der Universitªt und in 

der Stadt vertraut zu machen, sich medizinischen Un-

tersuchungen zu unterziehen und psychische Probleme 

zu lºsen. An der Universitªt und an den Wohnorten 

auslªndischer Studierender werden gute Sozial- und 

Lebensbedingungen geschaffen. 

Auslªndische Studierende, die sich in einer Situa-

tion befinden, in der es nur wenige Vertreter ihres 

Volkes und ihrer ethnischen Gruppe gibt, schlieÇen 

sich an der Universitªt zu informellen Vereinigungen 

zusammen ï Gemeinschaften, die auf gegenseitige Un-

terst¿tzung sowohl in Fragen der Bildungstªtigkeit als 

auch der kollektiven Lºsung lebenswichtiger Probleme 

abzielen. 

Zurzeit gibt es folgende Vereinigungen (Gemein-

schaften) in der Universitªt: ĂAfrikanische Studen-

tengemeinschaft; Vereinigung von Studierenden aus 

Lateinamerika und Ecuador; Vereinigung von Stud-

ierenden Tadschikistans; Vereinigung von Stud-

ierenden aus Brasilien, Moldawien, Armenien; Ver-

einigung der Studierenden Chinas; Vereinigung von 

Studierenden aus Vietnam und Usbekistan; Ver-

einigung von Studierenden arabischer (islamischer) 

Staaten; Studentengemeinschaft aus Indienñ (Uni Bel-

gorod é detail.php). Die Koordinierungsarbeit wird 

vom Rat der Gemeinschaften durchgef¿hrt, der die 

Studierenden aus dem nahen und fernen Ausland 

zusammenbringt, die an der Universitªt studieren. 

Der Rat der Gemeinschaften an der Universitªt 

f¿hrt organisatorische und koordinierende Aktivitªten 

in folgenden Bereichen durch: 

¶ Schutz der Interessen und Rechte von 

auslªndischen Studierenden; 

¶ Umsetzung der Ideen auslªndischer und 

russischer Studierender der "BelSU", um die Bed-

ingungen f¿r gemeinsame soziale Aktivitªten zu 

verbessern; 

¶ Unterst¿tzung bei der beruflichen Anpassung 
von auslªndischen Studierenden; 

¶ Unterst¿tzung bei der Entwicklung von Stu-
dentenprojekten und Fºrderung von Initiativen zur Ein-

beziehung auslªndischer Studierender in das soziale 

Leben der Universitªt; 

¶ Bereitstellung der Mºglichkeit zur Infor-

mationsberichterstattung ¿ber Ereignisse und Feiertage 

durch die Verbªnde auslªndischer Studierender der 

"BelSU" in den Medien; 

¶ Vorbereitung und Prªsentation von Material-
ien zu den historischen Ereignissen auslªndischer 

Staaten und Russlands; Durchf¿hren thematischer Aus-

stellungen; 

¶ Unterst¿tzung bei der Organisation und 

Durchf¿hrung von Kultur-, Bildungs-, Wissenschafts- 

und, Sportveranstaltungen, Konzerten, Filmvorf¿h-

rungen, Festivals, Konferenzen, runden Tischen, De-

batten und Foren auf Russisch und anderen Sprachen; 

Organisation von Treffen mit ber¿hmten Personen; 

¶ Organisation von Seminaren und Foren zur 

Erºrterung von Fragen der Geschichte, Politik, 

Wirtschaft, Kunst, Medienaspekten, sportlichen 

Errungenschaften, Besonderheiten der sozialen und 

kulturellen Entwicklung Russlands und des Auslandes; 

¶ Bereitstellung von sozialer und psycholo-

gischer Unterst¿tzung bei der Anpassung von 

auslªndischen Studierenden an den Bildungsprozess an 

der Universitªt und an die Bedingungen einer multikul-

turellen Region; 

¶ die Schaffung von Toleranz und einer posi-

tiven Einstellung zur russischen Gesellschaft und Kul-

tur am Beispiel der Vertrautheit mit den Tatsachen der 

Geschichte und des kulturellen Erbes, mit den Be-

sonderheiten des sprachlichen Ausdrucks von 

Gedanken und Traditionen der Bewohner der Region 

Belgorod und Russlands; 

¶ rechtliche, soziale und moralische Erziehung 

auslªndischer Studierender gemªÇ den wichtigsten 

Bestimmungen der geltenden Gesetzgebung der 

Russischen Fºderation ¿ber den Aufenthalt 

auslªndischer Staatsb¿rger auf dem Gebiet der Region 

Belgorod und Russlands. 

Es sei darauf hingewiesen, dass die Universitªt 

dem jªhrlichen Festival ĂDie Welt, das sind wirñ be-

sondere Aufmerksamkeit widmet. Russische und 

auslªndische Studierenden machen sich dort mit den 

Traditionen nationaler Kulturen, Kost¿men, dem 

Alltag, nationalen Rezepten sowie der K¿che fremder 

Lªnder und Russlands bekannt. 

Das Programm des Festivals umfasst auch ethnol-

ogische Ausstellungen, Prªsentationen der teilneh-

menden Lªnder, und Konzertprogramme von Gemein-

schaften. Von besonderem Interesse ist der Wettbewerb 

von Videofilmen, darunter ĂBelSUñ Ăaus Sicht 

auslªndischer Studierenderñ. 

Die Universitªt unternimmt groÇe Anstrengungen 

um eine Etikette der interkulturellen Interaktion und 

der interethnisch toleranten Beziehungen zwischen 

Vertretern der Gemeinschaften zu fºrdern. Das Institut 

f¿r interkulturelle Kommunikation und internationale 

Beziehungen veranstaltet mit aktiver Unterst¿tzung der 

Abteilung f¿r kulturelle und pªdagogische Aktivitªten 

der Universitªt jªhrlich Fotoausstellungen ĂDie Welt, 

das sind wirñ, Ăden runden Tischñ ĂLasst uns einander 

kennenlernenñ, sowie den ĂDialog der Kulturen und 

Sprachenñ. Die Veranstalter erzªhlen ¿ber die Be-

sonderheiten der Kultur und Traditionen verschiedener 

Lªnder. 

Der phonetische Wettbewerb ĂIch lese Gedichte 

auf Russischñ ist bei auslªndischen Studierenden be-

sonders beliebt geworden. Studierende aus dem 

Ausland nehmen mit Begeisterung am ĂFestival der 

Nationen der Weltñ, verschiedenen Kreativwettbewer-

ben auf Fakultªts-, Instituts- und Hochschulebene 

sowie an der Organisation und Durchf¿hrung des Inter-

nationalen Studententags teil. Treffen des Clubs f¿r in-

terkulturelle Kommunikation Ăinternationale 

Freundschaftñ (Bundesstaat Belgorodé detail.php) 

werden systematisch abgehalten. 
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Das International Student Office als neue Studen-

tenvereinigung, die 2015 erºffnet wurde, zielt auf die 

Entwicklung internationaler Aktivitªten und Interaktio-

nen im Bereich Kultur und Wissenschaft sowie auf in-

terkulturelle Kommunikation ab und ist auch eine An-

laufstelle f¿r die Sozialisierung auslªndischer Stud-

ierender. Die Vertreter des International Student Office 

arbeiten aktiv mit dem akademischen Auslandsamt und 

der Universitªtsverwaltung zusammen. Im Bildungs- 

und Sportgesundheitskomplex wird eine Spartakiade 

unter auslªndischen Studierenden in elf Sportarten 

abgehalten.  

Ein einzigartiger Treffpunkt f¿r die interkulturelle 

Interaktion von Studierenden aus verschiedenen Lªn-

dern ist das Zentrum f¿r interkulturelle Kommu-

nikation der Universitªt. In diesem Zentrum werden 

wissenschaftliche und praktische Konferenzen ¿ber die 

Perspektiven der internationalen Beziehungen und des 

interkulturellen Dialogs zwischen auslªndischen und 

russischen Studierenden abgehalten. 

Fazit. Das Obenstehende lªsst uns zusammenfas-

sen, dass ein umfassendes Programm f¿r interkulturelle 

und interethnische Interaktion von Studierenden, das an 

der Staatlichen Nationalen Forschungsuniversitªt Bel-

gorod durchgef¿hrt wird, auslªndischen B¿rgern hilft, 

nicht nur eine Hochschulausbildung und postgraduale 

Weiterbildung zu erhalten, sondern sich auch mit den 

kulturellen Werten des russischen Volkes vertraut zu 

machen.  

F¿r die Anpassung auslªndischer Studierender an 

das Bildungsumfeld an der Universitªt und auf dem 

Studentencampus werden bestimmte Bedingungen 

geschaffen, die zur wohlwollenden Kommunikation 

von Vertretern verschiedener ethnischer und kultureller 

Gruppen beitragen. 

Durch interkulturelle und interethnische Inter-

aktion im Bildungsumfeld der Universitªt findet ein Di-

alog verschiedener Kulturen statt, der einen wesent-

lichen Einfluss auf die Persºnlichkeitsentwicklung 

auslªndischer und russischer Studierender hat. 
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Abstract 

Leading role in promoting the personality of the personality, despite the continuous improvement of 

innovative methods and interactive educational resources in the information space, continuously improving 

educational technologies and interactive educational resources, is still involved in teaching staff. 

Changes in the lives of modern society are making changes to the teacher's rules of their professional 

functions. Its main task is no longer distribution of knowledge as information, to develop the necessary information 

to students, to develop and identify the knowledge of their knowledge, to identify their knowledge, to identify 

skills, to be able to use their knowledge in life. These issues are deeply considered in Articlea. 
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Despite the global changes in the information 

space, the constant improvement of educational tech-

nologies, the active use of innovative methods and in-

teractive educational resources, the leading role in pro-

moting personal development still belongs to the teach-

ing staff. The teacher, both as a person and as a 

professional, ensures the entry of the younger genera-

tion into the world of culture and social relations, 

teaches the younger generation to glorify our national 

values and learn the best examples of human civiliza-

tion. Therefore, today it is becoming more and more 

important to identify and define the personal and pro-

fessional qualities that every teacher must master, 

which guide students into the world of universal human 

values, education and science, and culture. 

Today education and professional training of 

teachers should become an obligatory component of the 

state's socio-economic policy. The introduction of new 

state standards for general secondary education, the re-

newal of the content of education, the transition to the 

12-year school model, the determination of the teach-

er's status at the state level - a new formation of sustain-

able development shows the increasing role of the 

teacher. Only hardworking, creative teachers are in a 

state of continuous, continuous learning and develop-

ment through various forms of teaching, learning and 

self-education in the system of professional develop-

ment. 

The value-based, cultural, humanistic, creative 

components of pedagogical work indicate the need for 

continuous scientific research in the field of teacher 

training, aimed at reaching a new qualitative level of 

pedagogical education. 

The system of pedagogical education should be 

aimed, on the one hand, at the personal and professional 

development of teachers who are able to educate the 

younger generation in the context of the meaning and 

values of life, and on the other hand, at meeting the 

challenges of modern science and society. 

Changes in modern society are also changing the 

way teachers perform their professional functions. Its 

main task is no longer to disseminate knowledge as in-

formation, but to help students find the necessary infor-

mation, process and select the knowledge gained, de-

velop the skills to determine the degree of reliability, 

usefulness, and apply the knowledge gained in life. ... 

At present, the interaction between teacher and student 

is not just an exchange of information, but a process of 

joint study of a subject. 

One of the most important qualities of a teacher in 

the context of modern requirements is his ability to re-

flect. Understanding the results of their actions, analy-

sis of approaches, decisions, mistakes are the basis for 

the accumulation of pedagogical experience, profes-

sional formation and development. 

Today the education system has turned into a com-

plex system that makes high demands on all partici-

pants in this educational process. The educational pro-

cess in the advanced training system is a process of psy-

chological transformation, reconstruction of some 

professional principles of the personality. The for-

mation of a teacher's professional culture consists of the 
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stages of self-diagnosis, self-study, self-improvement 

and takes into account the basic requirements for the 

development of a teacher's professional culture. The 

formation of professional culture in the system of pro-

fessional development should be considered as a con-

tinuous process of self-projection of the personality, the 

transition of a teacher from the current development 

zone to the nearest development zone, a mechanism of 

personal self-realization and implementation. 

This will determine the next steps in the develop-

ment of the teacher's professional culture. They are: 

- diagnostics, self-diagnostics; 

- choice of course, module, trainer; 

- self-realization, self-education; self-regulation; 

- self improvement; 

- self-realization; 

- professional achievements. 

An analysis of the experience of organizing ad-

vanced training courses allows us to consider profes-

sional culture as a mechanism for managing innovative 

processes and determine the main directions of its de-

velopment: 

- pedagogical workshops, forums; 

- new types of seminars, webinars; 

- scientific-theoretical, scientific-practical confer-

ences; 

- methodological days of young teachers, "open 

doors"; 

- creative, network associations, associations, 

schools of professional skills. 

Meeting the needs of society requires a teacher to 

have an established system of highly cultured human 

values and beliefs, professional activities and a desire 

for self-realization. In this regard, it is necessary to con-

stantly strengthen the personality of the teacher. This is 

the main task of the professional development system: 

the development of the professional competence of a 

specialist in harmony with personal qualities. One of 

the most pressing problems in the modern socio-eco-

nomic situation is the problem of increasing the level 

of professional competence of teachers who are able to 

freely and actively think, model the educational pro-

cess, create and implement new ideas. 

Firstly, a professionally competent teacher can 

positively influence the formation of the student's crea-

tive abilities in the educational process, secondly, to 

achieve the best results in their profession, and thirdly, 

to fully realize their professional potential. 

It can be seen that professional competence is con-

sidered in two aspects: the purpose of education is to 

improve vocational training; an intermediate result re-

flecting the state of the teacher carrying out his profes-

sional activity. Researchers on the development of 

teachers' professional competence say that at the initial 

stage of a specialist's professional development, this 

process is relatively independent and gradually ac-

quires a full-fledged professional quality. Competence 

is a social problem, therefore it is advisable to call it 

professional personal competence, because not only 

professional, but also personal qualities of a teacher 

have a certain value. However, it is known that not 

every teacher can be considered a highly professional 

specialist. However, he must master the tools that will 

allow him to develop professionally. In other words, the 

organization of advanced training should organize such 

types of work that will help the teacher in the future to 

move to a higher level of professional and personal 

competence. 

One of the skills a teacher needs in a modern 

school is the ability to communicate and work in a col-

laborative environment. A feature of a teacher in this 

area is the level of mastering modern changes in the 

psychology of students and the ability to effectively ap-

ply the acquired psychological knowledge in practice. 

All the advantages and disadvantages of pedagogical 

practice lie in the ability to work in this psychological 

and pedagogical cooperation, respect for the views of 

each student and colleagues, patience and foresight in 

expressing different (even opposite) opinions, kindness 

to the interlocutor and, most importantly, decision-

making. Both psychologists and educators have proven 

that this depends on the accuracy of the task at hand. 

The ability of the employee to feel their duties and 

responsibilities also plays an important role in the for-

mation of a modern professional teacher. An ordinary 

teacher and "patriot" of the modern world, who knows 

not only his appearance in front of the environment, but 

also his innocence before the environment, who knows 

the teacher's duty to society, the state, parents and ordi-

nary students. That is, we see the main difference be-

tween a creative professional teacher. The result is the 

teacher's ability to organize their work, demonstrate the 

viability of effective approaches through the connec-

tion between the past and the new, be critical of the de-

velopment of society, withstand student difficulties and 

insecurities, and express personal opinions about any 

phenomenon (natural, social), that, there is another 

teacher's ability - the willingness to work. 

Today there is no clear approach to the formation 

of a competent specialist. Several basic approaches are 

described in the literature. One of the key points is the 

concept proposed by N. Kuzmina. It defines compe-

tence through the set of abilities required of the teacher. 

In any case, the essence of competence can be associ-

ated with the maturity of a person in professional activ-

ity, professional relations, professional development, 

the appearance of his own signature. 

The formation of a teacher's professional and per-

sonal competence is carried out through the content of 

education: it includes not only the content of subject 

knowledge, but also professional skills and competen-

cies. All this, in turn, develops and shapes the person-

ality of the teacher, who in his work, that is, in practice, 

masters the methods of self-development and self-real-

ization. 

Professional development, including professional 

culture, should be the professional task of every leader 

and every teacher. By acquiring new experience or a 

certain qualification, the teacher assimilates the system 

of professional values and stereotypes, therefore, pro-

fessional development is a change, the development of 

professional values. 

The innovative process aimed at maximizing the 

quality and accessibility of education is defined as a 

long-term priority of the state educational policy. 
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Abstract  

The theoretical and experimental aspects of the realization of electroplastic deformation by twinning of metals 

are considered. The physical foundations of the kinetics of the development of twinning under conditions of exci-

tation of the electronic subsystem of metals, physical models of new channels for the realization of twinning under 

conditions of electroplasticity have been established. The mechanisms of the plasticizing effect of the surface 

electric charge and the contribution of the dynamic pinch effect to the elastic plastic deformation of metals with 

the participation of their own magnetic changes in the position of dislocation loops with an increase in the proba-

bility of separation of dislocations from stoppers. 

ɸʥʥʦʪʘʮʠʷ 

ʈʘʩʩʤʦʪʨʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʘʩʧʝʢʪʳ ʨʝʘʣʠʟʘʮʠʠ ʵʣʝʢʪʨʦʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨ-

ʤʘʮʠʠ ʜʚʦʡʥʠʢʦʚʘʥʠʝʤ ʤʝʪʘʣʣʦʚ. ʋʩʪʘʥʦʚʣʝʥʳ ʬʠʟʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʢʠʥʝʪʠʢʠ ʨʘʟʚʠʪʠʷ ʜʚʦʡʥʠʢʦʚʘʥʠʷ ʚ 
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ʫʩʣʦʚʠʷʭ ʚʦʟʙʫʞʜʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʩʠʩʪʝʤʳ ʤʝʪʘʣʣʦʚ, ʬʠʟʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʥʦʚʳʭ ʢʘʥʘʣʦʚ ʨʝʘʣʠʟʘʮʠʠ 

ʜʚʦʡʥʠʢʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʵʣʝʢʪʨʦʧʣʘʩʪʠʯʥʦʩʪʠ. ʇʨʝʜʣʦʞʝʥʳ ʤʝʭʘʥʠʟʤʳ ʧʣʘʩʪʠʬʠʮʠʨʫʶʱʝʛʦ ʚʣʠʷʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ ʠ ʚʢʣʘʜ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʠʥʯ-ʵʬʬʝʢʪʘ ʚ ʫʧʨʫʛʦʡ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝ-

ʬʦʨʤʘʮʠʠ ʤʝʪʘʣʣʦʚ ʩ ʫʯʘʩʪʠʝʤ ʩʦʙʩʪʚʝʥʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʪʦʢʘ, ʢʦʪʦʨʦʝ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʦʥʜʝʨʦʤʦ-

ʪʦʨʥʳʝ ʬʘʢʪʦʨʳ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʫʣʴʪʨʘʟʚʫʢʦʚʫʶ ʚʠʙʨʘʮʠʶ ʨʝʰʝʪʦʯʥʦʡ ʩʠʩʪʝʤʳ ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʠʥʝʪʠʢʠ 

ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʧʨʷʤʦʣʠʥʝʡʥʳʭ ʜʠʩʣʦʢʘʮʠʡ ʠ ʧʝʨʠ-

ʦʜʠʯʝʩʢʦʛʦ ʠʟʤʝʥʝʥʠʷ ʧʦʟʠʮʠʠ ʜʠʩʣʦʢʘʮʠʦʥʥʳʭ ʧʝʪʝʣʴ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʝʨʦʷʪʥʦʩʪʠ ʦʪʨʳʚʘ ʜʠʩʣʦʢʘʮʠʡ ʦʪ 

ʩʪʦʧʦʨʦʚ. 

 

Keywords: electroplastic deformation, the ponderomotore action of the current, the pinch-effect, skin effect, 

magnetic field, vortex electric field, pulsed current. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʢʪʨʦʧʣʘʩʪʠʯʝʩʢʘʷ ʜʝʬʦʨʤʘʮʠʷ, ʧʦʥʜʝʨʦʤʦʪʦʨʥʦʝ ʜʝʡʩʪʚʠʝ ʪʦʢʘ, ʧʠʥʯ-ʵʬʬʝʢʪ, 

ʩʢʠʥ-ʵʬʬʝʢʪ, ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʚʠʭʨʝʚʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ, ʠʤʧʫʣʴʩʥʳʡ ʪʦʢ. 

 

ʇʣʘʩʪʠʯʝʩʢʘʷ ʜʝʬʦʨʤʘʮʠʷ ʜʚʦʡʥʠʢʦʚʘʥʠʝʤ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʣʫʯʘʝ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʪʝʢʘ-

ʥʠʷ ʩʢʦʣʴʞʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʦʨʠʝʥʪʘʮʠʦʥʥʦʤ 

ʟʘʧʨʝʪʝ, ʧʨʠ ʙʦʣʴʰʠʭ ʩʢʦʨʦʩʪʷʭ ʥʘʛʨʫʞʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ɼʚʦʡʥʠʢʦʚʘʥʠʝ 

ʥʘʯʠʥʘʝʪʩʷ ʫ ʢʦʥʮʝʥʪʨʘʪʦʨʦʚ ʥʘʧʨʷʞʝʥʠʡ, ʨʘʟʚʠ-

ʪʠʝ ʜʚʦʡʥʠʢʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʙʦʣʴʰʠʤʠ ʩʢʦʨʦ-

ʩʪʷʤʠ, ʠ ʥʘʧʨʷʞʝʥʠʷ ʜʝʬʦʨʤʘʮʠʠ ʥʘ ʛʨʘʥʠʮʘʭ 

ʜʚʦʡʥʠʢʦʚ ʯʘʩʪʦ ʧʨʠʚʦʜʷʪ ʢ ʨʘʟʨʫʰʝʥʠʶ ʤʘʪʝʨʠ-

ʘʣʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʙʳ ʫʜʘʣʦʩʴ ʢʦʥʪʨʦʣʠʨʦ-

ʚʘʪʴ ʨʘʟʚʠʪʠʝ ʜʚʦʡʥʠʢʦʚʘʥʠʷ, ʩʥʠʞʘʪʴ ʢʦʥʮʝʥʪʨʘ-

ʮʠʶ ʥʘʧʨʷʞʝʥʠʡ ʥʘ ʛʨʘʥʠʮʘʭ ʜʚʦʡʥʠʢʦʚ, ʧʦʷʚʠ-

ʣʘʩʴ ʙʳ ʨʝʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʚʦʡʥʠʢʦʚʘʥʠʝ, ʢʘʢ ʨʝʟʝʨʚ ʧʣʘʩʪʠʯʥʦʩʪʠ ʤʘʪʝʨʠ-

ʘʣʘ. ʂʨʦʤʝ ʪʦʛʦ, ʜʚʦʡʥʠʢʦʚʳʝ ʛʨʘʥʠʮʳ ʝʩʪʝʩʪʚʝʥ-

ʥʳʝ ʧʨʝʧʷʪʩʪʚʠʷ ʜʣʷ ʧʦʣʥʳʭ ʜʠʩʣʦʢʘʮʠʡ, ʧʦʵʪʦʤʫ 

ʩʦʟʜʘʥʠʝʤ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʝ ʩʠʩʪʝʤʳ 

ʪʦʥʢʠʭ ʜʚʦʡʥʠʢʦʚ, ʚʦʟʤʦʞʥʦ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʦʯ-

ʥʷʪʴ ʤʘʪʝʨʠʘʣ ɺʦʟʥʠʢʘʶʱʠʡ ʵʣʝʢʪʨʦʧʣʘʩʪʠʯʝʩʢʠʡ 

ʵʬʬʝʢʪ ʧʨʠ ʜʝʡʩʪʚʠʠ ʦʜʠʥʦʯʥʳʤʠ ʠʤʧʫʣʴʩʘʤʠ 

ʪʦʢʘ ʚʦ ʚʨʝʤʷ ʜʝʬʦʨʤʘʮʠʠ ʢʨʠʩʪʘʣʣʦʚ ʨʘʩʪʷʞʝʥʠʝʤ 

ʠ ʩʞʘʪʠʝʤ, ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʢʘʯʢʦʦʙʨʘʟʥʳʭ ʫʜʣʠʥʝ-

ʥʠʷʭ ʦʙʨʘʟʮʦʚ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʠʤʧʫʣʴʩʘ ʪʦʢʘ ʙʝʟ 

ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʵʬʬʝʢʪʘ ʠ ʪʝʧʣʦʚʦʡ ʜʠ-

ʣʘʪʘʮʠʠ ʦʙʨʘʟʮʦʚ. ʕʣʝʢʪʨʦʧʣʘʩʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ 

ʦʙʫʩʣʦʚʣʝʥ ʫʩʢʦʨʝʥʠʝʤ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʤʝ-

ʪʘʣʣʘ ʧʦʪʦʢʦʤ ʵʣʝʢʪʨʦʥʦʚ ʧʨʦʚʦʜʠʤʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʥʘʭʦʜʷʪʩʷ ʚ ʜʨʝʡʬʦʚʦʤ ʜʚʠʞʝʥʠʠ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʠʣʠ ʜʝʡʩʪʚʠʝʤ çʵʣʝʢʪʨʦʥ-

ʥʦʛʦ ʚʝʪʨʘè ʚʥʫʪʨʠ ʜʝʬʦʨʤʠʨʫʝʤʦʛʦ ʤʝʪʘʣʣʘ, ʪʦ 

ʝʩʪʴ ʧʦʤʠʤʦ ʜʞʦʫʣʝʚʦʛʦ ʵʬʬʝʢʪʘ, ʩʚʦʙʦʜʥʳʝ ʵʣʝʢ-

ʪʨʦʥʳ ʩʧʦʩʦʙʥʳ ʦʢʘʟʳʚʘʪʴ ʦʩʦʙʦʝ ʩʧʝʮʠʬʠʯʝʩʢʦʝ 

ʵʣʝʢʪʨʦʧʣʘʩʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʤʝʪʘʣʣ, ʥʘʭʦʜʷ-

ʱʠʡʩʷ ʧʦʜ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʥʘʧʨʷʞʝʥʠʷʤʠ ʚʳʰʝ 

ʧʨʝʜʝʣʘ ʪʝʢʫʯʝʩʪʠ. [1-4]  

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʪʝʦʨʝʪʠʯʝ-

ʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ 

ʠʤʧʫʣʴʩʥʦʛʦ ʪʦʢʘ ʧʣʦʪʥʦʩʪʴʶ 103 ɸ/ʤʤ2 ʠ ʜʣʠʪʝʣʴ-

ʥʦʩʪʴʶ 10-4 ʩ, ʯʘʩʪʦʪʦʡ 600800 ɻʮ ʥʘ ʨʝʘʣʠʟʘʮʠʶ 

ʵʣʝʢʪʨʦʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ. ɺʦʟʥʠʢʘʶʱʠʡ 

ʵʣʝʢʪʨʦʧʣʘʩʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʧʨʠ ʜʝʡʩʪʚʠʠ ʦʜʠʥʦʯ-

ʥʳʤʠ ʠʤʧʫʣʴʩʘʤʠ ʪʦʢʘ ʚʦ ʚʨʝʤʷ ʜʝʬʦʨʤʘʮʠʠ ʢʨʠ-

ʩʪʘʣʣʦʚ ʨʘʩʪʷʞʝʥʠʝʤ ʠ ʩʞʘʪʠʝʤ, ʧʨʦʷʚʣʷʝʪʩʷ ʚ 

ʩʢʘʯʢʦʦʙʨʘʟʥʳʭ ʫʜʣʠʥʝʥʠʷʭ ʦʙʨʘʟʮʦʚ ʧʨʠ ʧʨʦʭʦʞ-

ʜʝʥʠʠ ʠʤʧʫʣʴʩʘ ʪʦʢʘ ʙʝʟ ʢʘʢʦʛʦ-ʣʠʙʦ ʩʫʱʝʩʪʚʝʥ-

ʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʵʬʬʝʢʪʘ ʠ ʪʝʧʣʦʚʦʡ ʜʠʣʘʪʘʮʠʠ ʦʙ-

ʨʘʟʮʦʚ. ʕʣʝʢʪʨʦʧʣʘʩʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʙʫʩʣʦʚʣʝʥ 

ʫʩʢʦʨʝʥʠʝʤ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʤʝʪʘʣʣʘ ʧʦʪʦ-

ʢʦʤ ʵʣʝʢʪʨʦʥʦʚ ʧʨʦʚʦʜʠʤʦʩʪʠ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ 

ʚ ʜʨʝʡʬʦʚʦʤ ʜʚʠʞʝʥʠʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʵʣʝʢʪʨʦʤʘʛ-

ʥʠʪʥʦʛʦ ʧʦʣʷ, ʠʣʠ ʜʝʡʩʪʚʠʝʤ çʵʣʝʢʪʨʦʥʥʦʛʦ ʚʝʪʨʘè 

ʚʥʫʪʨʠ ʜʝʬʦʨʤʠʨʫʝʤʦʛʦ ʤʝʪʘʣʣʘ, ʪʦ ʝʩʪʴ ʧʦʤʠʤʦ 

ʜʞʦʫʣʝʚʦʛʦ ʵʬʬʝʢʪʘ, ʩʚʦʙʦʜʥʳʝ ʵʣʝʢʪʨʦʥʳ ʩʧʦ-

ʩʦʙʥʳ ʦʢʘʟʳʚʘʪʴ ʦʩʦʙʦʝ ʩʧʝʮʠʬʠʯʝʩʢʦʝ ʵʣʝʢʪʨʦ-

ʧʣʘʩʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʤʝʪʘʣʣ, ʥʘʭʦʜʷʱʠʡʩʷ ʧʦʜ 

ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʥʘʧʨʷʞʝʥʠʷʤʠ ʚʳʰʝ ʧʨʝʜʝʣʘ ʪʝʢʫ-

ʯʝʩʪʠ. [1-4]  

 
ʈʠʩ.1.       ʈʠʩ.2. 

 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʪʝʦʨʝʪʠʯʝ-

ʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ 

ʠʤʧʫʣʴʩʥʦʛʦ ʪʦʢʘ ʧʣʦʪʥʦʩʪʴʶ 103 ɸ/ʤʤ2 ʠ ʜʣʠʪʝʣʴ-

ʥʦʩʪʴʶ 10-4 ʩ, ʯʘʩʪʦʪʦʡ 600ï800 ɻʮ ʥʘ ʨʝʘʣʠʟʘʮʠʶ 

ʵʣʝʢʪʨʦʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ. ɺ ʪʝʯʝʥʠʝ ʧʦ-

ʩʣʝʜʥʠʭ ʣʝʪ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʬʠʟʠʯʝʩʢʠʝ ʤʦ-

ʜʝʣʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʚʣʠʷʥʠʝ ʚʥʝʰʥʠʭ ʵʥʝʨʛʝʪʠʯʝ-

ʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ ʤʝʪʘʣʣʦʚ ʩ ʮʝʣʴʶ ʠʭ ʤʦʜʠʬʠʢʘʮʠʠ ʟʘ ʩʯʝʪ 

ʧʦʥʠʞʝʥʠʷ ʜʠʩʣʦʢʘʮʠʦʥʥʳʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʙʘʨʴʝ-

ʨʦʚ ʠ ʫʤʝʥʴʰʝʥʠʷ ʩʪʘʨʪʦʚʳʭ ʥʘʧʨʷʞʝʥʠʡ ʜʣʷ 


