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Abstract 

The article presents a theoretical generalization and a new solution to the scientific problem ï increasing the 

yield and oil content in winter rapeseed, which is to improve the elements of cultivation technology and the use of 

hybrids of different maturity groups. The obtained results and developed recommendations are a set of approaches 

to the possibility of increasing the productivity of winter rapeseed hybrids. 

For the first time in the conditions of the Right-Bank Forest-Steppe of Ukraine the peculiarities of growth 

and development of winter rapeseed hybrids Exotic, Excel, Exagon and their seed productivity at different sowing 

dates and norms of mineral fertilizers have been established; their influence on the formation of elements of 

productivity is determined, economic and energy efficiency of winter rapeseed growing is carried out. 

Some elements of the technology of growing rapeseed hybrids have been improved, which has provided 

opportunities to increase the yield and improve the seed quality of the studied hybrids in the conditions of the 

Right-Bank Forest-Steppe of Ukraine. 

Further developments are the scientific provisions to increase the productivity of winter oilseed rape, based 

on the evaluation of new hybrids of different maturity groups and the integrated application of elements of tech-

nology. 

The best conditions for the synthesis of organic matter, which forms the productivity of plants, were created 

under the influence of the fertilizer rate N240P120K240 and the sowing period inherent in the maturity group of the 

hybrid. The highest rate of net photosynthesis productivity of 15.41 g/m2 per day was obtained by the hybrid Excel 

during the first sowing period when applying N240P120K240. On average over the years of research, the maximum 

yield was achieved by medium-ripe hybrid Exotic for the first sowing period with the introduction of the maximum 

fertilizer N240P120K240 ï 4.10 t/ha. The best values of the acid number were in the hybrid Exagon for the first sowing 

period ï 1.38-1.10 mg KOH/g. The maximum value of protein content in hybrids Exotic and Excel was observed 

during the second sowing period on August 21 and increased with increasing fertilizer rate from 19.07 to 22.57% 

and from 19.57 to 22.65%. The maximum value of oil content (total yield) was obtained in the variant with the 

introduction of N240P120K240 in the hybrid Exotic - 1.85 t/ha during the first sowing period. 

According to the results of the study, the technology of growing winter rape was developed and recommended 

for production, which will ensure the formation of crop productivity at the level of 3.8-4.10 t/ha with high seed 

quality. 

 

Keywords: winter rapeseed, photosynthesis, sowing dates, fertilizer system, yield, seed quality, glucosin-

olates, and erucic acid. 

 

Introduction.  In the structure of sown areas of 

winter rapeseed is a mandatory crop in the vast majority 

of regions of Ukraine. The crop frees up the field early, 

which ensures the timely receipt of funds, which are 

immediately used for the next sowing. The increase in 

the area under rapeseed in Ukraine is observed from 

year to year, because rapeseed is now the most expen-

sive of the main oilseeds in Ukraine. There is an in-

crease in the average yield of rape from 2.5 to 2.76 t / 

ha, although this value is below the genetic potential of 

modern hybrids. Winter oilseed rape is grown in condi-

tions where there is sufficient moisture, and in an area 

with a critical lack of rainfall, which necessitates the 

differentiation of elements of technology for growing 

this crop under different soil and climatic conditions. 

The scientific works of Sieling, K., Zhang, S., 

Liao, X., Zhang, C., Li, H., Cong, R., Ren, T., Ro-

drigues, M.Ą., Afonso, S. and others [1-6], however, 

only certain elements of cultivation technology were 

developed or they were used in other soil-climatic 

zones [7, 8]. Changes in cultivation technologies, their 

intensification, the emergence of new high-yielding va-

rieties and hybrids determine the urgency of establish-

ing optimal, scientifically sound and economically fea-

sible rates of mineral fertilizers, there is a need to clar-

ify the timing of sowing. In the conditions of the Right-

Bank Forest-Steppe of Ukraine there is a need for re-

search, theoretical substantiation and development of 

practical recommendations on the technology of grow-

ing winter rape, which outlines the relevance of the 

topic of the dissertation and its applied significance. 

Actuality of the article . One of the main factors 

that increase the productivity of winter oilseed rape is 

the use of quality seed. The use of winter rapeseed hy-

brids for sowing on farms increases the total cost of the 

technology, and at the same time allows to obtain a 

much higher level of yield at high quality, compared to 

domestic varieties or hybrids. In addition, the most ef-

fective factors that increase the yield of winter oilseed 

rape, both in the Right Bank Forest-Steppe of Ukraine 

and the country in general, are not only hybrid compo-

sition, but also the use of mineral fertilizers, which are 
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calculated by modern methods to preserve natural soil 

fertility. , increase crop yields, and sowing dates on 

which further development and productivity of winter 

oilseed rape depends. 

Connection of work with scientific programs, 

plans, themes. Research on the topic of investigation 

work was performed during 2012-2015 and was part of 

research work of Vinnytsia National Agrarian Univer-

sity in accordance with the IPA "Oilseeds" on the task: 

"To establish optimal cultivation techniques to improve 

productivity and quality of winter rapeseed in condi-

tions Vinnytsia region "(ˉ state registration 

0113U007525). 

The purpose and objectives of the study. The 

aim of the research was to study the peculiarities of 

winter rape harvest formation and seed quality in the 

conditions of the Right-Bank Forest-Steppe of Ukraine 

depending on the biological potential of the studied hy-

brids, different fertilizer backgrounds and sowing 

dates. 

To achieve this goal it was planned to solve the 

following tasks: 

- to establish features of growth and development 

of winter rape plants depending on sowing dates and 

fertilizer rates; 

- to study the influence of the studied factors on 

the formation of leaf area, photosynthetic potential of 

hybrids, the dynamics of accumulation of dry mass of 

plants and net productivity of photosynthesis; 

- to find out the influence of sowing dates and fer-

tilizer rates on the formation of crop structure elements 

of winter oilseed rape; 

- to identify the influence of structural elements of 

productivity on the formation of winter rape yield de-

pending on sowing dates and fertilizer rates; 

- to assess the quality of seeds of winter rape hy-

brids; 

- to determine the economic and energy efficiency 

of the studied elements of technology. 

The object of research is the process of formation 

of winter rape yield depending on the elements of cul-

tivation technology in the conditions of the Right-Bank 

Forest-Steppe of Ukraine. 

The subject of research is winter rape hybrids, 

norms of mineral fertilizers, sowing dates, photosyn-

thetic productivity of crops, elements of crop structure, 

productivity and quality of seeds, economic and energy 

efficiency of elements of cultivation technology. 

Research methods: field and laboratory - to mon-

itor the growth and development of plants, environmen-

tal conditions and other factors; statistical - used for 

analysis and statistical data processing to assess the re-

liability of research results, development of mathemat-

ical models of winter rapeseed crops and computa-

tional-comparative used to assess the economic and en-

ergy efficiency of elements of winter rapeseed 

cultivation technology. 

Scientific novelty of the obtained results. For the 

first time in the conditions of the right-bank Forest-

Steppe of Ukraine the peculiarities of growth and de-

velopment of winter rape hybrids Exotic, Excel, Exa-

gon and their seed productivity at different sowing 

dates and norms of mineral fertilizers are established, 

economic and energy efficiency of winter rape grow-

ing. 

Some elements of the technology of growing rape-

seed hybrids were improved, which provided opportu-

nities to increase the yield and improve the seed quality 

of the studied hybrids in the conditions of the right-

bank Forest-Steppe of Ukraine. 

Scientific provisions for increasing the productiv-

ity of winter oilseed rape have been further developed, 

based on the evaluation of new hybrids of different ma-

turity groups and integrated application of elements of 

technology, namely: compliance with sowing dates and 

application of mineral fertilizers.  

The practical significance of the obtained re-

sults. According to the results of the research, an inten-

sive technology of growing winter rape was developed 

and recommended for production, which will ensure 

the formation of crop productivity at the level of 3.8-

4.10 t / ha with high seed quality. 

The proposed technology of growing winter rape 

is introduced in agricultural firms "AGROFIRMA 

KRASNE" Vinnytsia region, Tyvriv district, p. Krasne 

and in "Avangard" Vinnytsia region, Tulchyn district, 

village Silnytsia. 

Personal contribution of the dissertation in ob-

taining scientific results. The author elaborates and 

generalizes domestic and foreign scientific works on 

the topic of dissertation, executes the program of field 

and laboratory researches, analyzes and formulates 

conclusions from the received experimental data, car-

ries out introduction of scientific developments in pro-

duction. Co-authored and personally received experi-

mental material was covered in the form of abstracts, 

articles, reports at scientific and practical conferences.  

The influence of elements of growing technology 

on yield and quality of winter raps seeds. A detailed 

review of literature sources, recent research on the 

growth and development of winter oilseed rape depend-

ing on sowing dates and fertilizer rates, special atten-

tion is paid to the selection of varieties and hybrids of 

winter oilseed rape, as one of the factors intensifying 

cultivation technology. The working hypothesis is for-

mulated and the substantiation of necessity of carrying 

out of researches on a dissertation theme is given. 

Conditions, methodology and agricultural tech-

niques of research. The characteristics of soil and cli-

matic conditions are given, hydrothermal conditions in 

the years of research are analyzed in detail, the scheme 

of the experiment, materials, methods of research are 

given and the technology of growing the crop is deter-

mined. 

Studies to determine the effectiveness of different 

sowing dates of winter oilseed rape, hybrids of different 

maturity groups, mineral nutrition backgrounds on crop 

yields were conducted on the basis of Vinnytsia Na-

tional Agrarian University in the research farm "Agro-

nomichne", which is located in the Right Bank Forest-

Steppe of Ukraine in Vinnytsia region in village Agro-

nomichne during 2012-2015 

The soils of the experimental plot - gray forest 

podzolic, are characterized by the following agrochem-

ical parameters: the humus content in the arable layer 

(according to Tyurin) is 2.16%, the reaction of the soil 
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solution - pH of the salt extract 5.8; hydrolytic acidity - 

2.3-2.7 mg. - eq. per 100 g of soil, the amount of ab-

sorbed bases 15 mg. - eq. per 100 g of soil, the degree 

of saturation of the bases - 79-88%. The soils contain 

nitrogen available to plants (according to Cornfield) 

81-89 mg per 1 kg of soil, mobile phosphorus and ex-

changeable potassium (according to Chirikov) 205-251 

and 83-90 mg per 1 kg of soil, respectively. 

Based on the purpose of the research, the solution 

of the tasks, field experiments were conducted accord-

ing to the scheme shown in table 1. 

Table 1 

The scheme of the experiment 

Factor A - temperature-calendar 

terms of sowing 

Factor B - the background of 

mineral nutrition 
Factor C - rapeseed hybrids 

10th of August Control (without fertilizers) Exotic (medium ripe) 

21th of August N
60

P
30

K
60

 Excel (mid-late) 

5th of September N
120

P
60

K
120

 Exagon (mid-late) 

 N
180

P
90

K
180

  

 N
240

P
120

K
240

  

Source: made by the author on the basis of his own research 

The assessment of hydrothermal conditions was 

performed on the basis of data from the Vinnytsia Re-

gional Center for Hydrometeorology. 

The most favorable year for moisture supply was 

2013, where the highest amount of precipitation was 

observed - 616.4 mm, which is 248.2; 112.4 and 66.3 

mm, more than in 2015, 2012 and 2014. Giving a gen-

eral description of weather conditions prevailing over 

the years of research, it should be noted that September 

2012 was abnormal for a small amount of precipitation, 

which was 11.0 mm, March 2013, when in the third 

decade the monthly snowfall fell, September 2013 for 

the amount of precipitation, which was 121.8 mm at a 

rate of 46.0 mm and in May 2014, also for the amount 

of precipitation, which was equal to 134.6 mm at an av-

erage long-term rate of 63.0 mm 

The average daily air temperature during the years 

of research indicates an increase in this indicator in all 

years of research. The maximum deviations of the val-

ues of the average daily temperature in the direction of 

increase from the long-term indicators were obtained in 

March 2014 - +6.4 0ʉ, in November 2013 - +5.2 0ʉ 

and in January and December 2015 - +4.9 and 5.1 0C, 

respectively. 

Hybrids of different maturity groups were selected 

for the research - Exotic (medium ripe), Excel (medium 

late) and Exagon (medium late) of Monsanto. 

Sowing was carried out with a seeder SZ-3.6 in the 

unit with a tractor MTZ-80 with row spacing of 15 cm 

to a depth of 3 cm. The sowing rate is 0.6 million units 

/ ha, which is 4 kg / ha in physical weight. The total area 

of the sown area is 60 m2, the accounting area is 50 m2. 

Repetition - three times. 

The cultivation technology in the experiment was 

traditional for the conditions of the Right-Bank Forest-

Steppe, except for the factors that were studied. Ferti-

lizer rates were calculated using the balance-calculation 

method for the programmed yield, taking into account 

the content of nutrients in the soil and the coefficients 

of their use from the soil and fertilizers. Thus, the sys-

tem of winter rape fertilization was carried out accord-

ing to the scheme shown in table 2. 

Table 2  

Scheme of winter rapeseed mineral fertilization 

Variant 

Fertilizers and type of fertilizer * 

main with sowing 
foliar fertilization 

ɯ-st ɯɯ-nd ɯɯɯ-rd 

N0P0K0 - - - -  

N60P30K60 
ʈ15ʂ45 

ʈʩʜ; ʂʩʢ 

NPK15 

ʈʥʘʬʢ 

N30 

Nʘʘ 

N15 

Nʘʘ 
- 

N120P60K120 
ʈ30ʂ90 

ʈʩʜ; ʂʩʢ 

NPK30 

ʈʥʘʬʢ 

N30 

Nʘʘ 

N30 

Nʘʘ 

N30 

Nʘʘ 

N180P90K180 
ʈ30ʂ120 

ʈʩʜ; ʂʩʢ 

NPK60 

ʈʥʘʬʢ 

N60 

Nʘʘ 

N30 

Nʘʘ 

N30 

Nʘʘ 

N240P120K240 
ʈ30ʂ150 

ʈʩʜ; ʂʩʢ 

NPK90 

ʈʥʘʬʢ 
N60 

Nʘʘ 

N60 

Nʘʘ 

N30 

Nʘʘ 

Source: made by the author on the basis of his own research 
Phosphorus and potassium fertilizers were applied 

under plowing according to the experimental scheme. 
Phosphorus fertilizers were applied in the form of dou-
ble superphosphate (P48), and potassium - in the form 
of potassium sulfate (K50). When sowing, 15-16% of 
the norms of nitrogen, phosphorus and potassium ferti-
lizers were applied, depending on the variant. The rest 
of the nitrogen fertilizers were applied in the spring: for 

the first time - on permafrost soil, using ammonium ni-
trate (N34) with the help of a mounted spreader for min-
eral fertilizers; the second time - in two weeks (at in-
tensive growth of a stalk in height); the third feeding 
with ammonium nitrate was carried out in two or three 
weeks, at the beginning of flowering. Fertilizers were 
applied using a MVU-900 fertilizer application ma-
chine in combination with an MTZ-80 tractor. 
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Field studies were accompanied by observations, 
records and laboratory analyzes: before field experi-
ments, soil samples were taken and the content in the 
layer of 0-30 cm was determined: humus, pH of salt ex-
tract, alkaline hydrolyzed nitrogen, mobile forms of 
phosphorus and exchangeable potassium; phenological 
observations were carried out on the phases of growth 
and development of winter oilseed rape in accordance 
with the "Methodology of state varietal testing of 
crops"; field similarity was determined on plots with an 
area of 0.25 m2 in four places diagonally, plots were 1 
m2 on two non-adjacent repetitions according to the 
method of B. O. Dospekhov, 1985; the density of stand-
ing winter rape plants by the usual row method of sow-
ing was determined twice for the growing season in 
fixed areas (at the beginning of the growing season - in 
the phase of full germination and before harvest) to es-
tablish plant survival during the growing season ac-
cording to the methods of B. O. Dospekhov, 1985 .; 
evaluation of photosynthetic activity was performed ac-
cording to the method of A. A. Nichiporovich (1961) 
on the following indicators: the leaf surface area was 
determined using an electro-optical device V. G. Di-
dora; photosynthetic potential (ʌʇ) was calculated by 
the formula: 

 
where t is the period from S1 to S2 in the number 

of days; S1 and S2 - leaf area of plants; the dynamics of 
the accumulation of dry mass of winter oilseed rape was 
determined by drying the samples to an air-dry state at 
a temperature of 105 0C; net productivity of photosyn-
thesis (ʏʇʌ) was calculated by the formula of Kidd, 
West and Briggs: 

 
where B1 and B2 - weight of dry mass of plants 

from 1 m2 or from 1 ha of sowing at the beginning and 
end of the considered period of time in n days; ʃ1 and 
ʃ2 - the area of the plant leaf from the same sowing 
area at the beginning and end of the same period of 
time; T - period of time, days; yield structure was de-
termined by the method of sampling from two repli-
cates; the yield of the main product was determined in 
part by the method of continuous threshing by direct 
combining (SAMPO-500); for biochemical evaluation 
of seeds the following indicators were determined: oil 
content by extraction method, its removal from seeds 
by ethyl ether (using Soxhlet apparatus), GOST 10857-
64; protein content by titrimetric method (according to 
Kjeldahl), GOST 13496.4-93; acid number by titrimet-
ric method with oil extraction with ethyl ether, GOST 
10858-77; the content of glucosinolates by the palla-
dium method (using a photoelectrocolorimeter); mass 
fraction of erucic acid, other unsaturated fatty acids 
(oleic, linoleic, linolenic) and saturated fatty acids (pal-
mitic and stearic) by gas chromatography (Chromium-
5), with flame-ionization detector GOST 30089-93. 

The obtained research results presented in the ex-
periments were processed according to modern meth-
ods of statistics with the use of computer programs. 

Excel and Statistica 6.0.  
Features of growth and development of winter 

rapes depending on the elements of growing technol-
ogy. Field germination of winter rape seeds. Over the 
years of research, the field germination of seeds varied 
depending on the time of sowing and was influenced by 
the biological characteristics of hybrids, i.e. the ma-
turity group of the hybrid determined the timing of ger-
mination; Thus, plants of the medium-ripe hybrid Ex-
otic provided the highest percentages of field germina-
tion for the first sowing period on August 10, plants of 
medium-late hybrids Excel and Exagon for the second 
on August 21 and the third on September 5, respec-
tively. The highest percentage of field germination - 
90.8% was obtained during the sowing period on Au-
gust 10 by hybrid Exotic for application N240P120K240, 
and the difference between the maximum values of hy-
brids Excel and Exagon, for the same option was insig-
nificant and amounted to 0.7%. 

Development of winter rape plants in autumn. An-
alyzing the results of research, we can conclude that the 
sowing period, the levels of basic and pre-sowing ferti-
lizer, as well as the biological type of maturity of the 
hybrid have a significant impact on the autumn vegeta-
tion of winter rape and the formation of overwintering 
parameters. Thus, the most optimal biometric indica-
tors of winter rapeseed were formed according to 
N240P120K240 fertilizer, Exotic hybrid for the first sow-
ing period on August 10, Excel hybrid for the second 
sowing period on August 21 and Exagon hybrid for the 
third sowing period on September 5. 

The condition of plants at the time of resumption 
of spring vegetation. Calculation of the density of 
standing after the restoration of vegetation and over-
wintering of plants showed that the highest percentage 
of overwintering was found in the hybrid Excel for the 
second sowing period on August 21 - 85.3% (65.0 pcs 
/ m2) when applying N240P120K240. It was found that the 
lowest percentage of overwintering plants - 46.9% for 
the restoration of vegetation was also observed in the 
hybrid Excel, but for the first sowing period on August 
10 in the version without fertilizers. 

In plants of the Exotic hybrid, the maximum per-
centage of restored plants - 83.2% was observed in the 
first sowing period for fertilizer N240P120K240, the mini-
mum - 47.6% - in the third sowing period in the version 
without fertilizers. The largest number of plants in the 
hybrid Exagon - 60.9 pieces / m2 and the percentage of 
overwintering - 82.8% was set for the third sowing pe-
riod with maximum fertilization, the smallest - 25.5 
pieces / m2 and 48.8%, respectively - for the first sow-
ing date without fertilizer. 

Phenological observations of the phases of growth 
and development of plants and photosynthetic produc-
tivity of winter rapeseed crops. Delays in sowing dates 
in plants of the medium-ripe hybrid Exotic and me-
dium-late hybrid Excel caused a shortening of the 
growing season, while during the sowing period on 
September 5 in the hybrid Exagon there was a slight 
lengthening of the growing season. The best conditions 
for the synthesis of organic matter, which forms the 
productivity of plants, were created under the influence 
of the fertilizer rate N240P120K240 and the sowing period 
inherent in the maturity group of the hybrid. The maxi-
mum value of the photosynthetic potential was ob-
tained in the variant with the application of N240P120K240 
- 3.493 million m2-days / ha, and this value was the 
highest in comparison with other hybrids, exceeding 
the maximum value of the medium-ripe hybrid Exotic 
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by 0.256 and 0.22 million -day / ha. During the first 
sowing period, the maximum value was obtained for 
fertilizer variant N180P90K180 and amounted to 2.484 
million m2-days / ha, for the second sowing period - for 
variant N240P120K240 and amounted to 2.877 million m2-
days / ha, which was less than the largest variant by 
1.009 and 0.616 million m2-days / ha, respectively. 

Dynamics of dry biomass accumulation and net 
productivity of photosynthesis of winter rapeseed crops 
depending on the influence of the studied elements of 
technology. Analyzing the obtained data on the dynam-
ics of dry biomass accumulation, t / ha and net produc-
tivity of photosynthesis, g / m2 per day, we can say that 
the studied elements of the technology affected the 
NPV. In particular, the magnitude and rate of accumu-
lation of dry biomass depended on the time of sowing, 
fertilization system and weather conditions and biolog-
ical characteristics of the hybrid. The highest rate of net 
photosynthesis productivity of 15.41 g / m2 per day was 
obtained by the hybrid Excel during the first sowing pe-
riod when applying N240P120K240. 

Formation of elements of the structure of winter 
rapeseed harvest depending on the influence of the 
studied factors. The increase in fertilizer rates signifi-
cantly affected the formation of structural elements of 
the winter rapeseed crop, increasing all indicators. In 
all hybrids for each sowing period, the most optimal in-
dicators were formed when applying N240P120K240. 
Thus, the largest number of pods on the plant - 105 pcs. 
and the number of seeds in the pod - 17.76 pcs were in 
the Excel hybrid for the first sowing period and maxi-
mum fertilization. The maximum number of seeds per 
1 m2 is 111.74 pieces was obtained from the hybrid Ex-
cel for the second sowing period. The highest value of 
the mass of 1000 seeds - 4.97 g was obtained in the hy-
brid Exagon for the third sowing period when applying 
N180P90K180.  

Influence of elements of growing technology on 
yield and quality indices of winter rape seeds. Influence 
of sowing dates and norms of mineral fertilizers on seed 

yield of winter rape hybrids. The most significant influ-
ence on the formation of winter rapeseed productivity 
was the timing of sowing, while a hybrid response to 
this indicator was observed. Thus, on average over the 
years of research, the maximum yield was achieved by 
medium-ripe hybrid Exotic for the first sowing period 
with the introduction of maximum fertilizer 
N240P120K240 - 4.10 t / ha. The lowest level of yield, on 
average over the years of research, was obtained by the 
middle-late hybrid Exagon for the first sowing period 
in the control variant without fertilizer application - 
0.77 t / ha. The amount of fertilizer applied also signif-
icantly affected the yield of plants, which is confirmed 
by the results of analysis of variance. Thus, the influ-
ence of fertilizer on the formation of yield of hybrid 
Exotic was 84%, hybrid Excel - 90% and Exagon - 
85%. 

The range of variability and the coefficient of var-
iation varied depending on the sowing date and ferti-
lizer variant. The coefficient of variation in the yield of 
hybrid Exotic for the first sowing period ranged from 
11.9 to 12.9%, which averaged 12.3%, for the second 
sowing period - 13.6% and for the third - 13.0%. The 
average value of the coefficient of variation in yield in 
the hybrid Excel for the first sowing period was 11.1%, 
for the second - 12.9% and for the third - 13.1%. The 
coefficient of variation of yield of hybrid Exagon for 
the first sowing period on August 10, depending on the 
fertilizer rate varied from 13.0 to 12.1%, which aver-
aged 11.8%, for the second sowing period on August 
21 it varied from 15.3 to 12, 2%, which averaged 
13.2%, and in the third sowing period the change in 
value occurred from 13.1 to 12.6%, which averaged 
13.3%. In general, the coefficient of variation on the 
yield of the studied hybrids was at the average level 
(10-20%), which indicates the reliability of the ob-
tained experimental data. 

The results of the correlation-regression analysis 
reliably determined the dependence of yield on the ele-
ments of the yield structure (Table 3). 

Table 3 

Mathematical models of the dependence of the actual yield and elements of the yield structure of winter 

rape hybrids 

Indexes Regression equation 
Correlation 

coefficient, R 

Coefficient of 

determination, D 

EXOTIC 

Number of plants per 1 m2, pcs. y = 0,939x2 + 5,2911x + 22,391 0,933 87,9 

The number of pods on the plant, 

pcs. 
y = 0,5886x2 + 4,2782x + 92,706 0,787 72,4 

Weight of 1000 seeds, g y = 4,6686x2 + 79,068x + 82,511 0,966 93,6 

EXCEL 

Number of plants per 1 m2, pcs. y = 0,3722x2 + 11,155x + 22,505 0,796 63,4 

The number of pods on the plant, 

pcs. 
y = 0,6705x2 + 4,184x + 95,549 0,648 52,4 

Weight of 1000 seeds, g y = 4,9851x2 + 119,88x + 119,88 0,827 68,5 

EXAGON 

Number of plants per 1 m2, pcs. y = 1,4396x2 + 3,0312x + 27,321 0,858 74,9 

The number of pods on the plant, 

pcs. 
y = 0,034x2 + 1,873x + 94,864 0,866 75,0 

Weight of 1000 seeds, g y = 11,436x2 + 56,011x + 116,61 0,875 77,3 

Source: made by the author on the basis of his own research 
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From the data shown in table 3 it is seen that the 

correlation coefficient between the yield and the main 

elements of the crop structure is from 0.648 to 0.966, 

which indicates a strong correlation between these in-

dicators. The coefficient of determination used as a 

measure of the dependence of the variation of the de-

pendent variable on the variation of the independent 

variables, i.e. the extent to which the obtained observa-

tions confirm the model. 

Thus, the yield variation depended on the elements 

of the crop structure by 52.4-93.6%, depending on the 

hybrid. 

Among the studied winter rape hybrids and three 

sowing dates, on average over the years of research, the 

highest yield was obtained by Exotic hybrid for the first 

sowing period on August 10 - 2.76 t / ha (Fig. 1). 

 
Source: made by the author on the basis of his own research 

Figure 1.  

The influence of temperature-calendar terms of sowing on the formation of yields of winter rapeseed hybrids 

 

To analyze the impact of the fertilizer system on the obtained seed yield, its average value for each sow-

ing period was calculated and Figure 2 was constructed. 

 
Source: made by the author on the basis of his own research 

Figure 2. The influence of fertilizer system on the formation of winter rapeseed hybrids yields 

 

Seed quality of winter rape hybrids depending on 

sowing dates and mineral fertilizer rates. It is 

established that the increase in the rate of fertilizer 

affected the change in the formation of quality 

indicators of seeds. Thus, the value of the acid number 

decreased with increasing norm, the best values of the 

acid number were in the hybrid Exagon for the first 

sowing period - 1.38-1.10 mg KOH / g. The sowing 

period and the fertilizer variant influenced the change 

in the value of erucic acid content in winter rapeseed, 

while the increase in the fertilizer rate led to an increase 

in its content in the seeds. The accumulation and 

content of glucosinolates did not depend on the time of 

sowing, and fertilizer had a significant effect on this 

indicator - the content of glucosinolates increased with 

increasing amount of fertilizers. The protein and oil 

content were influenced by the studied factors - the 

maximum value of protein content in hybrids Exotic 
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and Excel was observed during the second sowing 

period on August 21 and increased with increasing 

fertilizer from 19.07 to 22.57% and from 19.57 to 

22.65% . Rapeseed plants of the winter hybrid Exagon 

formed the highest protein values during the third 

sowing period on September 5 - from 19.33 to 22.35%. 

The maximum value of oil content in all hybrids was 

obtained in the variant with the introduction of 

N240P120K240: in the hybrid Exotic - 1.85 t / ha for the 

first sowing period, in the hybrid Excel - 1.76 t / ha for 

the third sowing period and in the hybrid Exagon - 1 , 

71 t / ha for the second sowing period. 

The analysis of qualitative indicators of winter 

rapeseed allowed to build a histogram (Fig. 3) of the 

content of erucic acid in percent depending on the 

influence of the studied factors. 

Thus, the results showed that the maximum 

content of erucic acid in the seeds of each of the hybrids 

was obtained in variants with the maximum fertilizer 

N240P120K240: in the hybrid Exotic - 0.93%, in the hybrid 

Excel - 0.88% and in the hybrid Exagon - 0.95 %, while 

the obtained values did not exceed the permissible 

norms for seeds of the highest class, ie intended for 

food purposes.

 

 
Source: made by the author on the basis of his own research 

Figure. 3. The content of erucic acid in the seeds of winter rape, depending on the elements of technology 

(average for 2012-2015) 

 

The lowest content, respectively, in the control 

variants without fertilizers: in the hybrid Exotic - 

0.42%, in the hybrid Excel - 0.39% and in the hybrid 

Exagon - 0.44% during the first sowing period. 

Economic and energy evaluation of elements of 

winter raps growing technology. Economic evaluation 

of winter rapeseed cultivation depending on the 

elements of technology. The technological map of 

winter rape cultivation developed at Vinnytsia National 

Agrarian University was used to calculate the 

production costs. Prices for winter rape were used 

according to the exchange data of the Ukrainian market 

and amounted to UAH 5,500 / t (average value of prices 

as of August 15, 2013-2015) of commercial seeds. The 

specified cost of seeds was used to calculate the main 

indicators of economic efficiency. Economically 

advantageous in the hybrid Exotic was the option with 

maximum fertilizer, ie with the introduction of 

N240P120K240 when sowing crops on August 10. Thus, 

the maximum cost of production was 22550.0 UAH, 

production costs - 11744.8 UAH / ha, the cost of 1 ton 

of seeds - 2864.6 UAH, net profit per 1 ha - 10805.2 

UAH. and the level of profitability - 92%. In the Excel 

hybrid, the best option in terms of product cost was the 

introduction of N240P120K240 - UAH 20,900. for the 

second sowing period on August 21. The largest value 

of the level of profitability is 88% and net profit is UAH 

9,395.1. was obtained during the same sowing period, 

but when applying N180P90K180. In the Exagon hybrid, 

the best option was also the introduction of N240P120K240 

for the second sowing period on August 21. A 

comparative assessment of the economic efficiency of 

the three studied hybrids showed that the maximum 

cost of production - 22550 UAH. was obtained during 

the cultivation of the hybrid Exotic for the first sowing 

period on August 10 at maximum fertilization. 

The minimum value of the cost is UAH 2,864.6. 

per 1 ton of seeds, the largest net profit (Fig. 4) - 

10805.2 UAH / ha and the level of profitability - 92% 

was obtained in the same option. 
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Source: made by the author on the basis of his own research 

Figure. 4. Net profit from 1 ha (UAH) when growing winter rape hybrids depending on the elements of 
technology (average for 2012-2015) 

 
Energy efficiency of winter rape growing 

depending on the elements of technology. Among the 
three studied hybrids, the highest value of energy 
intensity of 77900 MJ was obtained by hybrid Exotic 
for the first sowing period on August 10 with the 
introduction of N240P120K240, with the maximum energy 
efficiency - 2.34 was obtained by hybrid Exagon, too, 

for the first term without . The lowest value of this 
coefficient of 1.48 was obtained in the hybrid Exotic 
also during the first sowing period, but in the variant 
with maximum fertilizer. 

During the calculations it was proved that energy 
consumption fluctuations directly depend on the items 
of total energy consumption (Fig. 5). 

 
Source: made by the author on the basis of his own research 

Figure. 5. Indicators of the share of energy consumption by articles of the technological process of growing 
winter oilseed rape,%  

(average for 2012-2015) 
 
The maximum energy consumption was 

accounted for by machinery and equipment - 50%. The 
following indicators of energy consumption were - 
23% fertilizer, 18% fuel and lubricants. In the total 
energy costs in the technology of growing winter rape, 
the lowest values are for seeds - 4%, live labor - 3% and 
pesticides - 2%. 

Conclusions. In the article the scientific task on 
substantiation of processes of formation of productivity 
of hybrids of winter rape in the conditions of the Right 
- bank Forest - steppe of Ukraine by selection of 
optimum term of sowing, carrying out of system of 
fertilizer at optimum level, use of hybrids of different 
groups of maturity is experimentally investigated, 
theoretically generalized and solved. The dependence 
of conditions of growth, development and formation of 
reproductive organs in increasing the yield and seed 
quality of winter rape hybrids has been established. As 
a result of studying these measures, the theoretical and 

practical bases of winter rape growing technology have 
been developed. 

1. Giving a general description of weather 
conditions that have developed over the years of 
research, it should be noted that September 2012 was 
abnormal for a small amount of precipitation, which 
was only 11.0 mm, March 2013, when in the third 
decade fell monthly precipitation, September 2013 for 
an excessive amount of precipitation, which amounted 
to 121.8 mm at a rate of 46.0 mm, and in May 2014, 
also for the amount of precipitation, which was equal to 
134.6 mm at an average long-term rate of 63.0 mm. 

2. The best conditions for the synthesis of organic 
matter, which forms the productivity of plants, were 
created under the influence of the fertilizer rate 
N240P120K240 and the sowing period inherent in the 
maturity group of the hybrid. Analysis of the formation 
of structural elements of winter rapeseed yield showed 
that the largest values of structural elements of the crop 
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were formed by the hybrid Excel during the second 
sowing period on August 21. 

3. The most significant influence on the formation 
of winter rapeseed productivity had sowing dates, while 
a hybrid reaction to this indicator was observed. Thus, 
on average over the years of research, the maximum 
yield was achieved by medium-ripe hybrid Exotic for 
the first sowing period with the introduction of 
maximum fertilizer N240P120K240 - 4.10 t / ha. The 
lowest level of yield, on average over the years of 
research, was obtained by the middle-late hybrid 
Exagon for the first sowing period in the control variant 
without fertilizer application - 0.77 t / ha. 

4. Evaluation of the acid number in hybrids 
showed that its value increased with each subsequent 
sowing period, and all experimental variants had a low 
value (not more than 1.45 KOH / g), which allows the 
use of oil of these plants for food purposes. The best 
values of the acid number were in the hybrid Exagon 
for the first sowing period - 1.38-1.10 mg KOH / g. The 
maximum value of protein content in hybrids Exotic 
and Excel was observed during the second sowing 
period on August 21 and increased with increasing 
fertilizer rate from 19.07 to 22.57% and from 19.57 to 
22.65%. Rapeseed plants of the winter hybrid Exagon 
formed the highest protein values during the third 
sowing period on September 5 - from 19.33 to 22.35%. 

5. The total oil yield depended on the yield, so this 
figure in hybrids increased with increasing fertilizer 
rate, reaching maximum values in the version with the 
introduction of N240P120K240: in the hybrid Exotic - 1.85 
t / ha for the first sowing period, in the hybrid Excel - 1 
, 76 t / ha for the third sowing period and for the hybrid 
Exagon - 1.71 t / ha for the second sowing period. 

6. Economically advantageous in the hybrid 
Exotic proved to be an option due to the maximum 
fertilizer, ie the introduction of N240P120K240 when 
sowing crops on August 10. Thus, the maximum cost 
of production was 22550.0 UAH, production costs - 
11744.8 UAH / ha, the cost of 1 ton of seeds - 2864.6 
UAH, net profit per 1 ha - 10805.2 UAH. and the level 
of profitability - 92%. In the Excel hybrid, the best 
option in terms of product cost was the introduction of 
N240P120K240 - UAH 20,900. for the second sowing 
period on August 21. The largest value of the level of 
profitability is 88% and net profit is UAH 9,395.1. was 
obtained during the same sowing period, but when 
applying N180P90K180. In the Exagon hybrid, the best 
option was the introduction of N240P120K240 for the 
second sowing period on August 21. 

7. The highest value of energy consumption of 
77900 MJ was obtained by hybrid Exotic for the first 
sowing period on August 10 with the introduction of 
N240P120K240, with the maximum energy efficiency - 
2.34 was obtained by hybrid Exagon for the first 
sowing period, but in the application without 
application. The lowest value of this coefficient of 1.48 
was obtained in the hybrid Exotic for the first sowing 
period, but in the variant with maximum fertilization.  

Production recommendations. In the conditions 
of the Right-Bank Forest-Steppe of Ukraine to obtain 
the maximum yield of winter rapeseed (3.8-4.10 t / ha) 
with a high total oil yield (1.76-1.85 t / ha) and the level 
of profitability , 0%) agro-formation of various forms 
of ownership is recommended: 

- to grow a medium-ripe hybrid of winter rape 
Exotic, which is characterized by higher yields 

compared to the mid-late hybrids Excel and Exagon by 
0.30 t / ha; 

- sow in the second (August 10) and third (August 
21) decades of August, which increases the assimilation 
surface area, the duration of the period of 
photosynthetic activity of crops and seed yield by 
0.240-0.199 t / ha; 

- fertilization of winter oilseed rape should be 
carried out in three terms with the norm N240P120K240, 
which provides seed yield at the level of 3.80-4.10 t / 
ha, total oil yield 1.76-1.85 t / ha and resistance to major 
harmful factors. 
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Abstract 

The results of studying the features of erosion resistance of soils of Vinnytsia region with regard to the fea-

tures of geomorphological structure of the terrain (slope steepness) based on the results of recent surveys and 

outlined the main directions of reducing the intensity of erosion processes given the agro-technological features 

of the region. 
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Introduction.  Most of the territory of Vinnytsia 

region is located within the Ukrainian Crystal Shield 

which is part of the Eastern European platform. In the 

north and northeast, the foundation of the shield rises 

above the surface by 100-280 m above sea level. The 

relief of the foundation is complicated by numerous lo-

cal tectonic uplifts and depressions, which are reflected 

in its current state. 

The foundation of the shield within the Vinnytsia 

region is composed of igneous and metamorphic crys-

talline rocks of the Archaea and Lower Proterozoic. On 

top of the crystalline basement of the region there is a 

low-thickness sedimentary layer formed of Upper Pro-

terozoic rocks and Cretaceous, Paleogene, Neogene 

and Quaternary systems of the Phanerozoic, on its 

southwestern edge. The geological history of the region 

is complex. It also influenced the formation of relief [1, 

2]. The foundation of the territory [3] consists of rocks, 

the formation of which dates back to Precambrian 

times. They are mainly granite gneisses. Outcrops of 

Precambrian rocks on the day surface take place in deep 

ravines, gullies and in the form of rapids on rivers (es-

pecially on the Southern Bug and its tributaries and the 

Dniester - near Yampol). Reddish and gray granites of 

Precambrian origin occur in outcrops along the 

Markivka and Rusava rivers. Most outcrops of crystal-

line rocks on the day surface are observed in the strip 

between the lines (conditionally) Kozyatyn-Pogreby-

shche and Mohyliv-Podilskyi-Yampil. Part of the 

Ukrainian Crystal Shield, located within the Vinnytsia 

region, has a general slope to the west-southwest. 

Therefore, in the Dnieper, crystalline rocks are covered 

with a thick layer of sedimentary sediments of Paleo-

zoic and Mesozoic age. 

Formulation of the problem. Silurian marine 

sediments are quite common in the Dnieper. They are 

represented by coarse-grained sandstones, green, gray 

and purple shales, limestones. Silurian deposits are dis-

tributed in the area bounded (conditionally) by a line 

passing through the village of Zhvan (Murovano-

Kurylovetsky district), Nemerchi station to the village 

of Chernivtsi. Further to the southeast, the Silurian de-

posits are distributed in the lower reaches of the rivers 

Rusava and Yalanka, to the confluence of the Markivka 

and the Dniester. In some places, the Silurian sediments 

are 250 to 350 m thick. The Cretaceous (Mesozoic) sed-

iments are quite common in Transnistria. Like the Silu-

rian deposits, the Cretaceous rocks stretched in a wide 

strip along the Dniester, from the Zhvan and Karaets 

rivers to the Kamyanka river basin. The thickness of the 

Cretaceous sediments reaches 40, sometimes 60 m. In 

comparison with the Paleozoic and Mesozoic sedi-

ments, Neogene sediments, in particular, the Sarmatian 

and Baltic tiers, are widespread in a much larger part of 

the region. 

The purpose of the article. The eastern boundary 

of the distribution of Sarmatian tier deposits passes ap-

proximately through Vinnytsia, Humenne station, p. 

Yurkivtsi (Nemyriv district), Dashiv village (Illinetsky 

district), Kuzmyntsi village (Haisynsky district), La-

dyzhyn (Trostyanets district), Sobolivka (Haisynsky 

district), on the left bank of the Southern Bug to 

Haivoron (Kirovohrad region). Sarmatian sediments 

are represented mainly by oolite and shell limestones 

and have a thickness of 5 to 100 m. These sediments 

are well preserved in watersheds, and in river valleys 

they are blurred. Limestone deposits of the Sarmatian 

Sea are widespread throughout Transnistria. Thus, in 

the basin of the Rusava River, oolite limestones have a 

layer thickness of 80-85 m, and along the Kamyanets 

River - 25 m. lime. Deposits of the Baltic tier are mostly 

distributed in the left-bank part of the Southern Bug, in 

the central and southern parts of the region, mainly in 

watersheds. White loose sands, brittle sandstone, red, 

brown clays and pebbles alternate in the Baltic depos-

its. The thickness of the deposits is from 5 to 120 m (the 

largest in the south-eastern part of the region). Anthro-

pogenic sediments are distributed throughout the re-

gion. They are represented by brown clays, forest and 

forest-like loams, alluvium on river terraces. In the 

north-eastern part of the region, sand and pebble depos-

its are very common, which are believed to have 

brought here the melting glacial waters of the last gla-

ciation (Dnieper). 

Results. The relief of the territory is heterogene-

ous, because in its formation a significant role was 

played by neotectonic movements of the earth's crust, 

climate and other factors and in the overall assessment 

in relation to sea level is elevated. 

According to the scheme of geomorphological 
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zoning, the territory of Vinnytsia region is located 

within two geomorphological regions: Volyn-Podilska 

and Pridnestrovsko-Pryazovska, in turn within these 

two regions the following geomorphological subre-

gions are distinguished: Podilska structural-denudation 

upland, Baltic alluvial-delta plain, Pivna hydroglacial 

and hewn plain, West Dnieper denudation upland and 

Central Dnieper denudation upland within two geomor-

phological provinces - Podil and Dnieper. The Dnieper 

uplift in the territory of Vinnytsia region gradually 

turns into Podilsk. The watershed of the Dniester and 

the Southern Bug, mainly its north-eastern slopes, is a 

conditional geomorphological boundary between the 

Dnieper and Podil uplands. 

Podil and Prydniprovska uplands stand out in the 

relief of Vinnytsia region. The border between them is 

conditionally drawn along the valley of the Southern 

Bug River. Most of the territory of Vinnytsia region is 

occupied by Podil structural-denudation upland. The 

maximum height of the Podil Upland is located in the 

area of Zhmerynsky elevation near the village of 

Borschi-Chemeryske and is 370 m above sea level. 

The geological development of the territory of 

Vinnytsia region has undergone a corresponding evolu-

tion with the formation of a corresponding modern ge-

ological structure [4]. In the late Mesozoic and Ceno-

zoic, the Ukrainian crystal shield was influenced by dif-

ferentiated block movements. As a result, the raised 

plain of the shield is divided into five geomorphologi-

cal stages. Within the boundaries of Vinnytsia region 

there is the Bug-Dnieper geomorphological stage. Its 

structural basis is tectonic blocks: Vinnytsia, 

Berdychiv, Haisyn, Yampil. 

The Bug-Dnieper geomorphological stage has ab-

solute heights of 200-300 meters. The surface is a 

slightly undulating plain. Of the rocks most common 

here are granites, granite gneisses and others. Maxi-

mum absolute heights are found in the extreme south-

western part of the region, where they reach 330 - 340 

meters; on the watersheds of the rivers Snyvoda, 

Gnilopyat, Rostavytsia, Rossi, the height is slightly less 

than 280-300 meters. Southwest of Khmilnyk near the 

village of Pedosy is the highest point of the Dnieper 

Upland - 340 meters. 

From the north-west to the south-east there is not 

only a general slope of the elevation surface, but also 

its greater length (more than 200 kilometers, with an 

average width of 60 - 80 kilometers). 

The relief of the Dnieper Upland is not entirely ho-

mogeneous. In the western part it is calmer: the river-

beam system is relatively dense, the river incisions are 

shallow; but in the east and especially in the south-east 

the nature of the relief changes greatly: there are many 

ravines, the number of beams and slopes increases. 

The Podil upland (upland plain) has a geostruc-

tural basis of the south-western part of the Ukrainian 

Crystal Shield and the Podil plate, which within the 

Vinnytsia region is only their eastern outskirt [5]. 

The basic basis for modern relief is the Sarmatian-

Pontic surface with the development of ancient alluvial, 

deltaic and typical marine Sarmatian Pontic plains. The 

period of continental rupture here began after the retreat 

of the Sarmatian Sea. 

Podolsk Upland is inclined from north and north-

east to south and southwest, has a submeridional direc-

tion. This location, as well as the significant slope of 

the surface in the southern direction determined the me-

ridional and parallel tributaries of the Dniester River, 

the valley of which is an essential element of the relief 

of the Podolsk Upland. The second, no less important 

feature of the southern slopes of the elevation is a kind 

of asymmetry of its interfluves. The deep incision of the 

rivers of the Podil Upland into the earth's surface, their 

narrow, in places canyon-like valleys, stretching from 

north to south - is the third common feature of this area. 

Also, a significant role in the structure of the relief of 

the region is played by the river valleys of the Southern 

Bug basin, the Dniester and partly the Dnieper. 

The Dniester washes the extreme southern and 

part of the south-western border of the region. Within 

the Vinnytsia region it flows through a narrow, very 

winding and deep valley with highly elevated shores, 

especially steep left bank. Characteristic is the presence 

of terraces, of which there are four near the city of Mo-

gilev-Podolsk. The river flows along the territory of the 

region with the middle course and the Dniester valley 

forms six large incised meanders (river bends). Water 

level at the entrance of the Dniester to the borders of 

Vinnytsia region near the village Bernashivka is 69 me-

ters, near Kozlov - 66 meters, in Mohyliv-Podilskyi - 

60 meters. The farther to the south-east, the greater the 

slope and the greater the speed of flow: in the ravine the 

water level is - 56 meters, in Yampol only 48 meters. 

Outside the region, the water level does not exceed 38 

meters above sea level. 

The valley of the Southern Bug and its tributaries 

are cut to a depth of 100-200 meters and has a beautiful 

bottom. The general direction of the Southern Bug to 

the southeast, but in some areas the river significantly 

changes direction, forming a kind of meandering. In 

some places the river is blocked by rapids [6]. 

The structure of the Southern Bug valley is differ-

ent in different parts. The left bank of the Bug near La-

dyzhyn is covered with a narrow strip of sand. 

Characterizing the relief of the surface there are 

two types of valleys: sewage and bypass. Bypass val-

leys occupy the area from northwest to southeast. They 

inherited early Quaternary erosion depressions. Sewage 

- formed as a result of erosion of water-glacial flows. 

In the Vinnytsia region, mainly waste valleys are com-

mon, although sometimes they are found in combina-

tion with bypasses. One of these valleys, very wide in 

size, is called Letychiv-Lityn plain. 

A significant role in the structure of the relief of 

Vinnytsia region is played by ravine-beam forms. The 

southern and south-eastern parts of the region are 

mainly exposed to dismemberment by beams and ra-

vines. The ravines here are highly developed and oc-

cupy a large area. 

Also widespread within the region are landforms 

formed by gravitational processes (landslides). These 

processes, which cause great damage, are widely devel-

oped in the south of the region and require the applica-

tion of appropriate measures to combat these dangerous 

natural phenomena. 
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Forms of technogenic relief, represented by nu-

merous quarries for the production of various building 

materials, reclamation and drainage canals, etc., have 

become of great importance in the Vinnytsia region. 

Geomorphologically, the territory of Vinnytsia re-

gion is located within the Right Bank Upland, which is 

represented mainly by the Podolsk Plateau, 

Prydniprovska Upland and Southern Pobuzhye, or two 

geomorphological regions - Azov-Prydniprovska and 

Volyn-Podilska, respectively, subregions of 

Prydniprovschyna and Podil. 

The Podil plateau occupies most of the region and 

lies to the west of the conditional line: the upper reaches 

of the Snyvoda River - the town of Kalynivka - the up-

per reaches of the Sob River and further along its valley 

and the Southern Bug Valley to the regional boundary. 

This is the most elevated, dismembered and eroded ter-

ritory, especially its part, which is inclined to the Dnie-

ster. Researchers believe (Bondarchuk VG, 1949) that 

the relatively rapid rise of this area, which was ob-

served in anthropogenic times, led to increased erosion 

of the southwestern slopes of the Podolsk plateau. The 

eastern and northeastern parts of the plateau are much 

less dissected. The Dnieper Upland extends from the 

upper reaches of the Snyvoda River to the Tikich 

Mountain (northeastern part of the region). Their slopes 

are also cut by numerous river valleys, but the general 

dismemberment of the surface is much smaller and the 

area has the appearance of a gently undulating plain. 

According to the structure and shape of the relief 

and river valleys, the subregion of the Dnieper Upland 

is divided into a number of geomorphological areas. 

Kozyatyn structural-denudation watershed up-

land. As a geomorphological area, these are the water-

sheds of the interfluve of the Southern Bug and the 

Dnieper, their numerous tributaries: the rivers Snyvoda, 

Desna, Gnilopyata, Guyva, Rostavytsia, Rosi, Rosky, 

and Soba [7]. 

Kozyatyn watershed is one of the largest in the re-

gion in terms of area. The southern border in the ex-

treme north-western part coincides with the well-de-

fined valley of the river Khvos and runs along the line 

of villages Tessa - Ivanivtsi - Shevchenkovo - Kozhu-

khiv - Bruslin and further east through the villages 

Bruslinov - Penkivka - Mizyakiv, where it coincides 

with the valleys of Pivden Bug; from the top of the 

Desna the southern border coincides with the direction 

of the riverbed and from Turbov along the valley of the 

river Vilshanka it is directed to Vakhnivka - Zoziv - 

Lypovets - Dashiv, along the valley of the river Sob to 

the confluence of the stream Soroka. 

Kozyatyn Upland is the quietest territory of Vin-

nytsia region. Although it is quite elevated above sea 

level - the absolute heights here are 290-305 meters, but 

the division of the territory is insignificant, the valleys 

of gullies and rivers have shallow incisions and gentle 

slopes. Watershed plateaus here are relatively wide, 

slightly undulating and predominate in the area of the 

slopes [8]. 

On the territory of the hill there is a well -defined 

relief valley between the headwaters of the rivers 

Gnilopyata and Rostavica. The valley is composed of 

water-glacial deposits. Its depth does not exceed 30 me-

ters. In addition to the passage valley, in the northern 

part of the Kozyatyn Upland on the border with Zhyto-

myr and Kyiv regions there is a whole system of pas-

sage valleys between the rivers Teterev and Snivoda, 

Glylopyat and Postolova, Gnilopyat and Guyva, Guyva 

and Rostavytsya, Rostavytsya and Desna, Rostavytsya 

and Rostsy. etc. They are not always well expressed in 

relief and do not always attract the attention of re-

searchers. 

Vinnytsia denudation-accumulative undulating 

plain. Occupies the central part of the region from the 

valley of the Southern Bug in the west to the valley of 

the river Sob in the east; in the north it passes into the 

Kozyatyn watershed, and in the south, where its bound-

ary is not clearly traced, it borders the northern slopes 

of the Podil Upland. 

A detailed analysis of the relief and geological 

structure of the area makes it possible to identify differ-

ences in the geomorphological structure of the left and 

right bank parts and therefore can be divided within this 

area two geomorphological subdistricts: left bank 

(main) and right bank. 

The left-bank subdistrict is relatively less elevated 

and dissected. The average height above sea level is 

280-300 meters, reaching 310 meters in the extreme 

west near the village of Yaryshivka and decreasing in 

the eastern part to 235-240 meters. The right-bank ter-

ritory is slightly higher than 290-323 meters. 

The left bank is sloping in the southern and south-

eastern directions, the right bank - more to the north. 

The left-bank part is weakly dissected by river valleys, 

except for the Southern Bug and the Sob, there are al-

most no significant rivers. Thus, only one Voronka 

stream flows through Voronovytsia towards the South-

ern Bug, and only in the villages of Korzhivka, 

Raigorod, and Nizhnyaya Kropivnya small streams 

flow into the Southern Bug. 

The hydrographic grid of the Sobu basin is slightly 

thicker. The floodplain of the Sob River in the middle 

course (from Illintsi to Bubnivka) is relatively wide, 

swampy in places, and well terraced. The right bank is 

less terraced compared to the left and terraces are found 

only in the area of the villages of Dzvonykha, Kolyu-

khiv, Rogozna, Pechera, Markovo, Bratslav. 

The relief is associated with the widespread distri-

bution in the past in the area of forests and, accordingly, 

podzolic soils. The general branching of the surface 

caused the formation of eroded soils in the region of 

varying degrees. 

Letychevsko-Litynska water-glacial-alluvial 

plain. This is a kind of geomorphological area of the 

Dnieper Upland. Geologically, the Lityn Plain consists 

of a small layer of water-glacial sand and sandy depos-

its on forest-like loams. The plain is a valley-like ter-

raced depression between Letychev (upper reaches of 

the Southern Bug) and Lityn (Zhar river valley). 

The total length of the plain does not exceed 75-

80 kilometers, with a width of 12-16 kilometers, alt-

hough within the region the plain itself is clearly ex-

pressed only on the meridian Lityn - Settlement, and 

then to the east turns into a wavy depression, which is 

divided into two bands: one of them stretches along the 
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valley of the river Zgar to its connection with the South-

ern Bug and further in the direction of Lavrivka - 

Strizhavka; the second, much wider in area and better 

expressed in relief, is located in the direction of the riv-

ers Riv and Rivets, forming between the valley of the 

latter and the valley of the Southern Bug a kind of in-

termediate valley. 

The eastern border of the Letychiv-Lityn plain is 

the valley of the Southern Bug. In general, the Lityn 

plain has a slightly undulating flat surface with depres-

sions. Podolsk Upland is also divided into a number of 

geomorphological districts and subdistricts. 

Zhmerynka dismembered forest upland. Occupies the 

most elevated part of the region. Absolute marks are 

364-370 meters (near Bar). This is the territory of 

Barsky, Zhmerynsky, part of Tyvrivsky, Shargorodsky 

and Tulchynsky administrative districts [9]. 

In the north and northeast, the hill borders the 

Letychevsko-Litynska plain and Vinnytsia denudation-

accumulative plain, in the south with Mohyliv-Podilsky 

Transnistria. The total length of the height is over 110 

kilometers and its eastern edge it reaches Vapnyarka. 

The width in the western and central parts is 40-50 kil-

ometers. Zhmerynska Upland has the shape of a trian-

gle with a base of 50 kilometers in the western part on 

the border with Khmelnytsky region and sides 110-115 

kilometers long. In geomorphological terms, the 

Zhmerynska Upland is an interfluve of the massifs of 

the Southern Bug and Dniester rivers. 

The territory is densely and deeply dissected by a 

ravine-beam system. Wet narrow sometimes swampy 

floodplains are found only in the valleys of large tribu-

taries of the Dniester - the rivers Lyadov and Muraf. In 

general, the height is inclined from north-west to south-

east, decreasing near Vapnyarka to 298 meters. 

Zhmerynska Upland is a center of active modern 

water plane and deep erosion, where the entire surface 

is constantly washed away, and 20% -30% of cases - 

strong, which leads to an annual loss of 45-50 tons of 

fertile fine soil per hectare of arable land. Mohyliv-

Podilska is a dismembered raised plain. Geomorpho-

logical area occupies the southern part of the region. 

This area is sometimes called Vinnytsia or Mohyliv-

Podilskyi Transnistria. It stretches in a narrow strip 

along the entire course of the Dniester from the western 

border of the region. The geological basis of Transnis-

tria is (partially) the southwestern outskirts of the 

Ukrainian Crystal Shield. 

The water part of the district is calmer and less dis-

sected by relatively wide beams; the Transnistrian part 

is very complex in relief, cut by canyon-like deep river 

valleys into a system of narrow, sloping from north to 

south sections. Therefore, there are four geomorpho-

logical subdistricts: Kopaygorod erosion-denudation 

low-wave plain, Limestone erosion-denudation undu-

lating plain, Dniester over-canyon terraces and Dnie-

ster canyon. 

Kopaygorod erosion-denudation weakly undulat-

ing plain covers the mouth and middle reaches of the 

rivers Zhvan, Lyadova, Nemia, Murafa and a narrow 

strip of 15-20 kilometers stretches from the western 

border of the region to the strip of the Sarmatian tier, 

crossing Transnistria in Transnistria in Transnistria . 

This is a watershed of Transnistria with heights of 

300-310 meters and a relatively calm slightly undulat-

ing relatively flat terrain. 

The headwaters are slightly curved to the north-

west. They acquired a meridional direction after the for-

mation of the river network and the rapid geological up-

lift of the terrain. 

The plain consists of crystalline rocks of the Po-

dolsk Black Whale Formation. Above them lies a sedi-

mentary complex of sandy-limestone rocks of the 

Lower Sarmatian. Sometimes the slopes are composed 

of crystalline rocks and partly Sarmatian limestone. 

The limestone erosion-denudation undulating 

plain is an integral part of the Baltic Pliocene plain. It 

covers the interfluve of the Markovka, Vilshanka, Ka-

myanka rivers and lies to the east of the Kamenskaya 

reef ridge, which is weakly expressed in the relief near 

Tomashpol. The river valleys are sparsely terraced 

here. The ravine-beam network, due to the large slope 

of the area to the southwest towards the Dniester, is 

more developed than on the Kopaygorod plain. At the 

base of this plain lie crystalline rocks - pygmatites. 

Quaternary deposits are represented mainly by 

deluvial loams, sometimes with admixtures of Carpa-

thian pebbles. They occur mainly on the slopes of the 

beams, on the watersheds are absent. Floodplains in the 

upper reaches are wider than in the lower reaches, 

sometimes slightly swampy. 

The relief of the northern part of this subregion to 

the latitude of Gorodkivka - Kryzhopil is relatively 

calm. The area is raised an average of 300 meters above 

sea level. Although the southern half of the subarea, the 

eastern boundary of which is the watershed between the 

rivers of the Lower Bug and the rivers of the Dniester, 

is very complex: in relief most narrow watersheds and 

sloping lands are very complex. This area is most af-

fected by water erosion from all geomorphological ar-

eas of the region.  

The area of the Dniester canyon terraces stretches 

up to 30 kilometers along the Dniester riverbed from 

northwest to southeast. There are two parts of the sub-

area: the outer, which borders on the Kopaygorod ero-

sion-denudation weakly undulating plain, and the inner, 

border subarea of the Dniester canyon. 

The outer part is an area with absolute heights of 

250-270 meters and deepening (incision) of riverbeds 

into the surface up to 150-200 meters. The geomorpho-

logical structure is the territory of the fourth and fifth 

terraces, raised above the level of the Dniester riverbed 

by 50-60 and 90-100 meters. The slopes of the valleys 

are steep, and the rivers have the character of mountain 

streams. 

The inner part is mainly the territory of the first, 

second and third floodplain terraces of the Dniester. 

Rapid currents, river regimes, the structure of valleys 

resemble real mountain rivers. In the upper part of the 

slopes of the canyons on the rivers Zhvan, Karaets, 

Lyadova, cornices formed on both sides of the valleys 

are formed, formed by weathered limestones. Cenoma-

nian flint marls, Cambrian sandstones and shales are 

exposed on the slopes below. Floodplains are very nar-

row, sometimes completely absent. 

Within the boundaries of Mohyliv-Podilskyi 
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Transnistria, where the edge of the shield caused the 

change of direction of the Dniester valley from east to 

southeast, the fourth geomorphological subdistrict 

stands out - Vinnytsia Dniester canyon. It differs from 

Khmelnytsky Transnistria. First of all, there is a differ-

ent climate that promotes the development of viticul-

ture and horticulture, as well as balneology. Within the 

canyon there are four above-canyon terraces. Lower 

terraces - erosion-accumulative, upper - mostly erosion. 

The first terrace is covered with pebble alluvium and 

loam; the second - pebbles and woody loams. On the 

third and especially the fourth - Cenomanian marls and 

Middle Sarmatian limestones are deposited. 

Baltic erosion-denudation dissected plain. The ge-

omorphological region occupies the southern edge of 

the lowest and narrowest part of the Podolsk Upland. 

In general, this slightly sloping territory is elon-

gated in the south-eastern direction and is represented 

by a very narrow Dniester-Bug watershed within the 

south-eastern part of Kryzhopil and Pishchansky dis-

tricts, as well as Chechelnytsky. The general slope of 

the territory is mainly to the east and south-east, and 

partly to the south. The highest mark of the surface near 

Vapnyarka - Kryzhopil - Yavorivka - Rudnytsia is 308-

303 meters. The lowest - on the eastern outskirts of the 

district near Kidrasovka - Goldashivka - Berezok 

Chechelnytsky - 218-224 meters; in the southern direc-

tion the slope is insignificant, the heights do not fall be-

low 259-243 meters (Britavky - Lubomyrka); in the 

northern part of the territory 277-265 meters (China-

town - Buda). The difference in height from west to east 

does not exceed 60 meters, and the rivers are relatively 

calm, their valleys are wide, usually having wet, 

swampy, and sometimes peat floodplains, although the 

terraced is almost absent. 

Depth of local bases of erosion within 100 meters 

(250 meters of height on plateaus, 130-160 meters in 

valleys of the rivers and beams). This area corresponds 

to the Tulchyn-Bershad type of eroded areas (erosion is 

30-40%). The most erosive-dissected relief by the cri-

terion of the sum of areas with steep slopes more than 

50 was determined for the areas of Barsky (15.8% of 

the surveyed area), Zhmerynsky (15.68%), 

Kryzhopilsky (18.73%), Pohrebyshchensky (16.15). 

%), Chechelnytsky (28.23%), Shargorodsky (11.06%). 

Water soil erosion as a natural and anthropogenic 

degradation process causes enormous environmental 

and economic damage in many countries around the 

world. In Ukraine, erosion occurs on an area of 12.5 

million hectares. In the Vinnytsia region, water damage 

to agricultural lands, mainly arable land, is caused by 

water erosion of soils, as a result of which 39% of ara-

ble land is to some extent affected by planar erosion. 

The main reasons for this are well known: excessive 

plowing of the territory, heavy rainfall, sloping terrain, 

unfavorable structure of sown areas stimulates the de-

velopment of erosion processes [10]. Currently, natural 

and anthropogenic factors that cause erosion are well 

studied. In particular, there are detailed quantitative as-

sessments of storm danger in the region, determined the 

anti-erosion efficiency of agricultural vegetation, stud-

ied the erosion properties of the terrain, etc. [11]. 

Among the components of the landscape, the soil plays 

a significant role in assessing the resilience of land-

scape systems, especially its characteristics such as the 

thickness of the humus horizon, morphological struc-

ture of the profile, nutrient reserves that suffer most 

from anthropogenic impacts, including erosion [12]. 

To assess the erosion resistance of the agro-land-

scape and the effectiveness of anti-erosion measures, 

the only criterion may be the ratio of the rate of soil 

formation and soil erosion. Effective erosion control is 

possible if the current rates of erosion is equal to or 

lower than a predetermined level, which theoretically 

allows maintaining a balance between the rate of ero-

sion losses and the rate of soil formation. Today it is 

proved that erosion processes directly depend on the 

steepness of the slopes. The steepness of the slopes pri-

marily determines the degree of soil erosion (Table 1). 

 

Table 1 

The degree of soil erosion depending on the slope 

Characteristics of slopes Steepness, degree The degree of possible erosion  

Even areas Less than 1 ï 

Gentle slopes 1-2 weak 

Descending 2-5 medium 

Steep 5-10 strong 

 

The steepness of the slopes determines the system 

of erosion control measures and the method of use of 

the territory. Approximately the dependence of the de-

gree of erosion and the method of using the area on the 

steepness of the slopes can be characterized as follows: 

up to 1 Á the soil is not washed away, its areas do not 

require any anti-erosion measures; you can use them for 

any culture; 1-3 Á - possible weak washing away of 

soils, for their protection against erosion plowing 

should be carried out across slopes, and under steam 

and chills - shelfless cultivation; 3-5 Á - there is an av-

erage soil washout; it is expedient to introduce soil-pro-

tective forage crop rotations with high saturation with 

perennial grasses; from 5 to 8 Á - strong washing away 

of soils is possible; such areas are of limited use in ag-

riculture, it is necessary to cover the edges of beams 

and ravines; more than 8 Á - soils are strongly washed 

away, they are considered unworn, they are subject to 

siltation and fixing in some places by artificial struc-

tures; more than 15 Á - not used in agriculture without 

special measures. Thus, the structure of the slope of the 

sloping lands of a certain area is a reliable criterion for 

its erosion resistance. This is confirmed by the results 

of our groupings in terms of areas of the region (Table 

2). 
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Table 2 

Characteristics of Vinnytsia region by land slopes and technological groups (own grouping), % 

Region/ district 

Slope, 0 Technological groups 

<
1

0
 

1
-2

0
 

2
-3

0
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-5

0
 

5
-7

 0
 

7
-1

00
 

10
-1

50  

>
1

50
 

I 

< 30 

ɯɯ 

3-70 

ɯɯɯ 

> 70 

Barsky 4,57 25,38 24,24 30,01 12,78 2,81 0,21 0,00 54,20 42,78 3,02 

Bershadsky 39,63 25,14 13,38 12,99 6,04 2,72 0,10 0,00 78,16 19,02 2,82 

Vinnytsia 65,63 17,94 6,01 6,46 2,70 1,15 0,11 0,01 89,58 9,15 1,27 

Gaisinsky 43,13 28,06 10,46 11,36 4,46 2,12 0,38 0,04 81,65 15,81 2,54 

Zhmerynsky 17,26 22,95 17,51 26,60 11,17 3,97 0,49 0,04 57,72 37,76 4,51 

Illinetsky 48,81 32,74 3,10 10,29 3,51 1,37 0,18 0,01 85,49 13,03 1,47 

Kalinovsky 62,95 24,28 4,30 4,69 2,55 1,18 0,06 0,00 91,53 7,23 1,24 

Kozyatynsky 46,16 24,03 6,12 10,14 8,15 5,06 0,34 0,00 76,31 18,29 5,39 

Kryzhopilsky 16,12 19,01 17,88 28,25 13,12 4,86 0,75 0,01 53,54 40,78 5,68 

Lipovetsky 61,03 23,31 6,02 4,89 2,78 1,59 0,37 0,00 90,35 7,68 1,97 

Litynsky 43,75 25,42 6,17 13,00 7,37 3,61 0,68 0,00 75,34 20,37 4,29 

Mohyliv-Podilskyi 20,09 33,23 15,38 23,19 5,67 1,83 0,53 0,07 68,72 28,85 2,43 

Murovano-Kurylovetsky 7,70 25,46 24,40 29,60 10,31 2,33 0,19 0,00 57,56 39,91 2,53 

Nemyrivsky 44,52 26,01 11,64 10,12 5,00 2,47 0,23 0,01 82,17 15,12 2,71 

Orativsky 34,26 20,06 12,57 16,55 9,24 6,26 1,05 0,02 66,89 25,77 7,34 

Pischansky 8,88 17,50 21,25 31,31 16,23 4,46 0,35 0,03 47,61 47,55 4,84 

Pohrebyshchensky 26,51 27,74 8,52 21,09 8,42 4,60 3,08 0,05 61,23 28,78 9,99 

Teplytsky 42,34 25,37 14,65 12,06 4,00 1,43 0,15 0,00 82,36 16,06 1,58 

Tyvrivsky 32,76 27,89 15,48 14,52 7,09 2,06 0,20 0,00 76,13 21,61 2,26 

Tomashpilsky 13,15 29,74 13,87 32,68 7,39 2,69 0,32 0,17 56,77 40,05 3,18 

Trostyanetsky 28,62 27,31 17,91 15,51 6,68 3,53 0,43 0,02 73,83 22,19 3,98 

Tulchinsky 30,85 29,76 15,01 13,92 7,24 2,80 0,41 0,02 75,62 21,16 3,22 

Khmelnytsky 50,84 26,15 7,43 6,90 5,35 2,88 0,46 0,00 84,42 12,24 3,34 

Chernivtsi 23,44 38,72 17,91 10,48 6,60 2,15 0,62 0,08 68,71 28,85 2,43 

Chechelnytsky 13,45 16,27 15,79 26,26 16,15 10,52 1,46 0,09 45,53 42,41 12,06 

Shargorodsky 10,09 25,11 28,26 25,48 7,96 2,80 0,24 0,07 63,51 33,45 3,04 

Yampilsky 24,09 34,91 13,98 20,93 4,29 1,53 0,22 0,05 72,98 25,21 1,80 

 

Given the area of the surveyed lands for the last 

round (18.73%), Pohrebyshchensky (16.15%), Cheche-

lnytsky (28.23%), Shargorodsky (11.06%). 

In general, the soil cover of Vinnytsia region by 

erosion degradation can be divided into three main 

zones, of which the most eroded are the North-East and 

South-West. It should also be noted (Table 3) that for 

the conditions of the studied region in the composition 

of eroded soils weakly eroded lands predominate - 

4.71-36.6% (in terms of districts of the region), and the 

smallest share - strongly eroded 0.01-4.24%. The situ-

ation is especially threatening for the conditions of 

Chechelnytsky (4.24% of heavily eroded lands), Pohre-

byshche (3.35%), Bershad (1.93%), Kryzhopilsky 

(1.52%) districts, etc. 

According to the defined gradation of erosion, the 

recommended option of grouping lands into three tech-

nological groups according to the CMOT system with 

the dominance of land variants of the first technological 

group and most of the lands of the third technological 

group for areas marked with a high proportion of heav-

ily eroded soils. In numerical terms, the erosive degra-

dation of the soil cover of Vinnytsia region, according 

to the latest observations and records, has the following 

statement: the area of unproductive and degraded lands 

of the region is about 741 thousand hectares, arable 

land, of which lightly washed soils - 511 thousand hec-

tares, medium washed soils - 82 thousand .ha, heavily 

washed soils - 5.7 thousand hectares of the total area of 

lands subject to erosion, 256.3 thousand hectares of ar-

able land with a slope of 2-30. The location of arable 

land on the slopes from 2 to 7 degrees is 575.7 thousand 

hectares, more than 70 - 20.5 thousand hectares.  
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Table 3 

Characteristics of Vinnytsia region on land erosion (own grouping) 

Region/ district 

Total surveyed 

lands, thou-

sand hectares 

Total eroded 

lands,% 

Including by eroded (washed away),% 

weakly medium strongly 

Barsky 94,71 38,18 31,25 6,50 0,39 

Bershadsky 115,4 21,78 15,36 4,49 1,93 

Vinnytsia 73,31 6,82 5,54 1,15 0,01 

Gaisinsky 92,52 14,33 9,66 4,28 0,39 

Zhmerynsky 101,82 38,02 31,43 6,30 0,30 

Illinetsky 76,28 8,48 6,88 1,44 0,16 

Kalinovsky 91,64 5,53 4,69 0,79 0,05 

Kozyatynsky 106,34 14,48 11,38 2,78 0,36 

Kryzhopilsky 78,90 35,61 27,28 6,87 1,52 

Lipovetsky 91,54 5,99 4,71 1,09 0,19 

Litynsky 84,04 15,68 12,01 3,58 0,09 

Mohyliv-Podilskyi 79,79 29,62 26,32 2,87 0,43 

Murovano-Kurylovetsky 78,83 45,81 38,63 6,85 0,33 

Nemyrivsky 111,76 17,46 13,12 3,92 0,42 

Orativsky 82,97 21,75 15,01 5,51 1,24 

Pischansky 48,35 41,76 33,75 6,54 1,47 

Pohrebyshchensky 111,26 42,71 29,07 10,29 3,35 

Teplytsky 76,81 28,93 24,58 4,07 0,29 

Tyvrivsky 79,81 25,03 18,74 5,59 0,69 

Tomashpilsky 71,15 37,68 32,99 4,44 0,25 

Trostyanetsky 77,35 26,14 18,60 5,44 2,11 

Tulchinsky 91,64 26,42 21,02 4,20 1,21 

Khmelnytsky 11,08 15,09 11,51 3,27 0,24 

Chernivtsi 61,18 29,62 26,32 2,86 0,42 

Chechelnytsky 56,08 48,77 34,29 10,24 4,24 

Shargorodsky 99,27 42,63 36,60 5,81 0,22 

Yampilsky 69,18 32,93 28,64 3,76 0,53 

 

Thus, Vinnytsia region is characterized by a rather 

complex from the agro technological point of view re-

lief, which is reflected, with a close force of connection, 

in the gradation of eroded soils. In our opinion, our 

analysis indicates the need to restore the system of ag-

riculture on the basic principles of contour and recla-

mation organization of the territory. In particular, such 

approaches in the organization of agro-technological 

groups of lands require first of all agro-formation of the 

most eroded districts of Barsky, Zhmerynsky, 

Kryzhopilsky, Mohyliv-Podilsky, Murovano-

Kurylovetsky, Pischansky, Pohrebyshchensky, To-

mashpilsky, Chechelnytsky, Shargorodsky, 

Yampilsky. In addition, for the conditions of the region 

it is important to clarify and map the bases of erosion 

and to assess the intensity of the division of the territory 

by the ravine-beam system. 

According to B. D. Panasenko and on the basis of 

his analysis [3] within the field landscapes of Vinnytsia 

region the following forms of microrelief and corre-

sponding geotopes are distinguished: 1) beam-shaped 

basins and semi-closed depressions; 2) the foothills of 

terraces and ledges with a smooth transverse profile: 3) 

flat sections of the slope (in the longitudinal and trans-

verse directions), including subhorizontal surfaces; 4) 

curbs of terraces and ledges with a smooth cross profile; 

5) ridges with a smooth longitudinal profile; 6) ridges 

with a convex profile, including hills and peaks. The 

selected geotopes in their territorial combinations form 

the next, higher hierarchical level of local geosystems - 

part of the catchment in watercourses of the 1st order 

(according to the Horton-Straler classification). This 

part of the catchment corresponds to a complex of slope 

tracts. The elementary watershed consists of several 

slopes with different solar exposures. Elementary types 

of locations are evaluated primarily by their place in the 

system of local conjugations (paragenesis) characteris-

tic of the region.  
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For this purpose, these geotopes are distributed ac-

cording to certain categories of paragenetic units of the 

paragenetic series. The paragenetic series includes the 

following elementary landscapes: eluvial, or autono-

mous, transeluvial, transaccumulative, accumulative 

and superaqual, or surface. Field landscapes of water-

sheds, hill tops belong to eluvial, edges of terraces and 

ledges, as well as upper parts of slopes - to transeluvial, 

middle and lower sloping parts of slopes - to transaccu-

mulative, and the foothills of terraces and bottoms of 

basins - to accumulative. There are also accumulative-

eluvial landscapes, confined to closed and semi-closed 

depressions in local watersheds and transaqual-super-

aqual (floodplain) complexes, which are distinguished 

by sharp seasonal changes in water regime. Each type 

of elementary landscape is divided into subtypes and 

species based on the height of the terrain, exposure and 

slope slope, the position of the geotope in the system of 

different watercourses, lithology and mechanical com-

position of soil-forming rocks. All these features are 

crucial in the territorial differentiation of field land-

scapes. Regional elementary field landscapes of Podil-

lya correspond to three main groups of types of relief: 

1) eluvial - positive morphostructures, in particular 

placors, hills and high plains; 2) accumulative - low-

lands, valleys, etc.; 3) transeluvial and transaccumula-

tive occupy the slopes of hills and valleys. All types of 

landscapes form groups by type of location - from elu-

vial watershed to accumulative valley. Such factorial-

dynamic series within the Vinnytsia region have a cer-

tain feature, because here one of the upper links of the 

landscape conjugation (eluvial or transeluvial) often 

falls out, and the two lower links (transaccumulative 

and accumulative) in the conditions of plain relief are 

often difficult to distinguish, because they just overlap. 

Within the Vinnytsia region, usually the most di-

verse types of field landscapes are characteristic of 

weakly undulating and hilly watersheds with erosive 

and erosive-denudation relief. Significant, although 

significantly less landscape-species diversity is inher-

ent in the middle sections of the gently undulating 

slopes of the interfluves, which occupy a transit loca-

tion. Transaccumulative and accumulative elementary 

landscapes are primarily formed by the peculiarities of 

the lithological composition of genetic types of soil-

forming rocks and features of relief. The region is char-

acterized by a long-term manifestation of erosion-den-

udation processes with the formation on the interfluves 

of various landforms of the "reservoir" type and differ-

ent in mechanical composition and thickness of the 

slope slope. Within the Vinnytsia region, three territo-

ries are distinguished by the predominance of field 

landscapes by type of location: 1) northeastern erosion-

denudation with predominance of eluvial-transeluvial 

(52% of the area) and transaccumulative (26%) ele-

mentary landscapes within the lowlands; 2) internal 

(valley of the Southern Bug) with the development of 

fluvial processes, accumulation and valley complexes; 

within its limits transaccumulative and accumulative 

elementary landscapes (42% of the area) which to-

gether with transeluvial occupy 82% of the territory 

prevail; 3) south-western with a predominance of tran-

seluvial (58% of the area) and transaccumulative (28%) 

elementary landscapes within the Podil Upland. The 

north-eastern part is almost homogeneous in terms of 

soil types - 60% of arable land is occupied by typical 

and strongly degraded chernozems, 24% - podzolic and 

slightly degraded chernozems. Accumulative and trans-

accumulative elementary landscapes are more in the 

northwest of this part, and eluvial and transeluvial - in 

the northeast. The valley of the Southern Bug is distin-

guished by the dominance of gray podzolic soils with 

low humus reserves. Transeluvial elementary land-

scapes predominate on the outskirts of the valley. The 

south-western part of the region is characterized by a 

significant combination of typical and podzolic cherno-

zems, as well as dark gray podzolic soils. The area of 

transeluvial elementary landscapes decreases here from 

west to east, and transaccumulative increases in the 

same direction. 

Conclusions. The types of locations are directly 

related to such an important feature of field landscapes, 

which they acquired as a result of anthropogenic devel-

opment. It defines such a property as the degree of hy-

dromorphism. It is important to change the content in 

the upper soil horizons of silty-dusty fractions, which 

come with lateral-material flows from neighboring rel-

atively higher areas. Increasing such fractions makes 

the mechanical composition heavier and at the same 

time increases the moisture content of the arable layer 

due to the content of bound water. At the same time, 

however, the water-air regime of the arable layer sig-

nificantly deteriorates and soil fertility decreases. The 

removal of small particles is noticeable on well-

drained, especially dissected hills, so hydromorphiza-

tion is characteristic of lowland-valley geotopes, where 

there is an accumulation of fine material. For multidi-

mensional landscape-ecological analysis, the species of 

field landscapes of Vinnytsia region were grouped into 

species groups taking into account the types of location, 

genetic unity of species, lithology and mechanical com-

position of the arable layer and edaphic moisture, which 

determine the potential soil fertility. Also, the relief is 

associated with the widespread distribution of forests in 

the past in the region, resulting in the formation of pod-

zolic soils. 
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Abstract 

The analysis of the market of medicines of group N06BX in Ukraine is carried out. The selected group - other 

psychostimulants and nootropics has a wide range of action and is used in the treatment of many diseases, including 

cerebrovascular disorders and atherosclerosis, which occupies a leading position in terms of mortality. It was 

revealed that the prevalence on the market of domestic drugs in the ratio of 63.15%: 36.85%, respectively. The 

most competitive drugs of the selected group are analyzed and competitiveness coefficients are calculated. It was 

found that the most competitive drug was Neuro-norms with a coefficient of 1.02. 

 

Keywords: competitiveness, the pharmaceutical market of Ukraine, cerebrovascular disorders 

 

Introduction. The growth of competition in the 

pharmaceutical market of Ukraine is forcing many 

companies to look for fundamentally new models of de-

velopment, to form a new philosophy of existence in a 

changing health care system. The cost of promoting 

drugs is growing - in the absence of confidence in their 

profitability, and in some cases - and payback. Trying 

to maintain the former level of profitability, companies 

take measures to increase production efficiency and op-

timize the cost structure and promotion of goods. 

In connection with the rapid dynamics of develop-

ment of offers on the pharmaceutical market of Ukraine 

of drugs of group N06BX - Other psychostimulants and 

nootropic drugs, we conducted an analysis of the com-

petitiveness of certain drugs of domestic production. 

In the research, we used the generally accepted 

methods of analysis: statistical, analytical, marketing, 

generalization of information, retrospective. 

Results. Nootropic drugs have been chosen by us 

because of their broad spectrum of action. They are 

used in cerebral circulatory failure (cerebral atheroscle-

rosis, recovery period of ischemic and hemorrhagic 

strokes, encephalopathy of various origins); intoxica-

tion; CNS diseases (disorders of memory, attention, 

mood); condition after traumatic brain injury; psy-

choorganic syndrome with a predominance of signs of 

asthenia and lethargy; asthenic syndrome of psycho-

genic genesis; labyrinopathy (dizziness, tinnitus, nau-

sea, vomiting, nystagmus); Meniere's syndrome; pre-

vention of migraine and kinetosis; as a part of complex 

therapy of low ability to study at children with a psy-

choorganic syndrome. The most common are piracetam 

and cinnarizine [1,2]. 

Piracetam is a nootropic drug, the main result of 

which is the improvement of metabolic processes in the 

brain. The drug increases the concentration of ATP in 

brain tissue, enhances the synthesis of ribonucleic acid 

and phospholipids, stimulates glycolytic processes and 

enhances glucose utilization. Piracetam reduces or 

completely prevents amnesia induced by benzodiaze-

pines, M-cholinoblockers, alcohol consumption [3]. 

Classification of substances with nootropic action: 

¶  Pyrrolidone derivatives: piracetam; 

¶ Dimethylaminoethanol derivatives: acephene, 

etc .; 

¶ Pyridoxine derivatives: pyritinol, etc .; 

¶  GABA derivatives: aminolon, phenibut, pan-

togam, etc .; 

¶  Cerebrovascular drugs: nicergoline, vinpoce-

tine, etc .; 
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¶  Neuropeptides and their analogues: ACTH 

and its fragments, vasopressin derivatives, tyroliberin, 

melatonin, etc .; 

¶  Antioxidants: mexidol, ionol, etc. 

Cinnarizine - improves cerebral circulation by di-

lating blood vessels in the brain. The drug reduces the 

tone of the smooth muscles of the arterioles, reduces 

reactions to biogenic vasoconstrictors (adrenaline, nor-

adrenaline, bradykinin), reduces the excitability of the 

vestibular apparatus [4]. 

Nootropic drugs can also be used to reduce the 

negative effects caused by the use of psychomotor stim-

ulants. The most important effects are the activation of 

intellectual functions, memory, which is necessary for 

patients with coronavirus, or those who have recently 

become ill. 

According to the data of the State Register of Me-

dicinal Products of Ukraine as of 01.01.2021, 152 drugs 

of group N06BX - Other psychostimulants and 

nootropics were registered without taking into account 

the forms of release. Of these - 96 (63.15%) drugs of 

domestic manufacturers, others - 56 (36.85%) foreign. 

Among the forms of release solid (tablets) prevail - 68 

(44.74%), in the second position of the ampoule - 54 

(35.52%), other forms - 30 (19.74%), respectively [5]. 

Foreign companies that presented the drugs of the 

selected group in the pharmaceutical market of 

Ukraine: Spain, Latvia, Russia, Bulgaria, Serbia, Aus-

tria, India, Hungary, Italy. 

For further analysis, we selected the following 

drugs of domestic production: Neuro-norms manufac-

turer Darnytsia, Cinatropil- Zdorovya manufacturer 

Zdorovya and Euryzam, Farmak (table1) [6]. 

Table 1 

Characteristics of drugs selected for the study 

Name Characteristics and indications 

Neuro-norms 

Darnytsia 

Neuro-Norm is a combination drug. The active components of the drug are piracetam - a 

cyclic derivative of ɔ-aminobutyric acid, and cinnarizine - a selective antagonist of calcium 

channels. 

Indication. 

¶ Supportive care for symptoms of cerebrovascular origin, which include impaired memory 

and thinking, decreased concentration, mood disorders (irritability). 

¶ Supportive treatment for symptoms of labyrinthine disorders, which include dizziness, 

tinnitus, nystagmus, nausea, vomiting. 

¶ Prevention of motion sickness. 

Zdorovya 

Cinatropil- Zdorovya is a combination drug. The active ingredients of the drug are 

piracetam, a cyclic derivative of ɔ-aminobutyric acid, and cinnarizine - a selective calcium 

channel blocker. 

Indication. 

¶ Chronic and latent insufficiency of cerebral circulation in atherosclerosis and arterial 

hypertension; angiodystonic ischemic stroke and the condition after a stroke. 

¶ Posttraumatic cerebrastenia. 

¶ Encephalopathy of various origins. 

¶ Psychoorganic syndrome with a predominance of memory and other cognitive 

impairments or emotional and volitional disorders. 

¶ Labyrinopathy - dizziness, tinnitus, nausea, vomiting, nystagmus. 

¶ Meniere's syndrome. 

¶ Prevention of kinetosis. 

Euryzam 

Farmak 

Euryzam - a combined drug. The active ingredients of the drug are piracetam, a cyclic 

derivative of ɔ-aminobutyric acid, and cinnarizine - a selective antagonist of calcium 

channels. 

Indication. 

¶ Chronic and latent cerebral insufficiency in atherosclerosis and hypertension; 

angiodystonic ischemic stroke and post-stroke condition. 

¶ Post-traumatic cerebrastenia. 

¶ Encephalopathy of various origins. 

¶ Psychoorganic syndrome with a predominance of memory impairment and other 

cognitive functions. 

¶ Labyrinopathy - dizziness, tinnitus, nausea, vomiting, nystagmus. 

¶ Meniere's syndrome. 

¶ Ŀ Prevention of kinetosis. 

The most common side effect 

¶ On the side of the nervous system: hypertension, ataxia, headache, sleeplessness, vestibular disturbances, 

loss of sleep, increase in the frequency of attacks of epilepsy, damage to emergency, loss of sleep, summertime 

Trivale of stagnation at ailments of the lithium cycle can lead to the development of extrapiracy. 

¶ On the side of the immune system: hypersensitivity, including anaphylaxis. 
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¶ On the side of the herbal tract: symptoms of dryness in the mouth, dyspepsia, abdominal pain, pain in the 

upper part of the abdomen, discomfort in the upper part of the abdomen, diarrhea, cholestatic abdominal pain, 

dyspepsia, dullness, boredom. 

¶ On the side of the shkiri: angioedema, dermatitis, sverbʽzh, visipannya, kropivyanka, photosensitivity, 
hyperhidrosis, lichen-like keratosis, erythematous vovchak and worm-pissed lichen. 

¶ Psychic problems: increased awkwardness, anxiety, hunger, drowsiness, depression, anxiety, 

hallucinations. 

¶ On the side of the cyst-membrane system: the rigidity of the muscles. 

¶ ɯnshi: asthenia, increased consumption, health problems, hemorrhagic problems. 

¶ With a trivial rate of treatment in single cases, a decrease in mass can be prevented. 

 

Based on the analysis of literature sources on this 

topic, we collected summary results of evaluation of 

information from doctors, pharmacists and medical 

representatives. (Table 2, Fig. 1) [7].  

Table 2 

Competitiveness polygon indicators for Neuro-norms, Tsinatropil- Zdorovya and Euryzam drugs 

Indicators Neuro-norms Tsinatropil- Zdorovya Euryzam drugs 

Price Q1 0,9 0,8 1 

Quality Q2 0,7 0,6 0,5 

Availability in the pharmacy Q3 1 1 1 

Consumer awareness Q4 0,9 0,7 0,5 

The prestige of the brand Q5 0,5 0,6 0,8 

Design and packaging design Q6 0,8 0,5 0,7 

Side effect of the drug Q7 0,5 0,4 0,2 

 

The method of competitiveness polygon allows 

you to compare all aspects of the enterprise: marketing, 

reputation, prices, range, production capacity, cost of 

purchasing materials and more. The only condition is 

that you need to have the relevant data. It can also be 

used to analyze a certain group of products or even each 

- separately. 

Product competitiveness is an integral 

characteristic of a product that reflects its difference 

from a competing product and determines its 

attractiveness in the eyes of the consumer [8-10]. Has 

the following indicators: 

- the level of product quality and its stability; 

- product image; 

- the level of novelty of the product; 

- informativeness of the goods; 

- the price of consumption of the goods. 

The quality of the drug is measured by a system of 

indicators characterizing the effectiveness, safety, 

advantages over analogues, ease of use, variety of doses 

and dosage forms, frequency of administration, rate of 

onset and duration of action, etc., and the quality of the 

medical device - a system of characteristics , durability, 

maintainability, economy, design, ease of use and other 

consumer properties 

 

 
Fig. 1 Graphic polygon of drug competitiveness 

On the basis of the graphic model the area of a polygon which qualitatively characterizes competitiveness of the 

goods is defined (Fig. 2). 
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Fig. 2 Calculation of the competitiveness indicator 

 

It can be argued that the greater the value of k, the 

higher the competitiveness of the evaluated drug in 

comparison with the analogue drug. 

The most competitive drug is Neuro-norm - 1.02; 

Cinatropil and Euryzam are almost at the same level 

and are 0.78 and 0.73, which is 0.24 and 0.29 less than 

the Neuro-norm. 

Conclusions. 

1. After analyzing the proposals for nootropic 

drugs that are presented on the pharmaceutical market 

of Ukraine, it was established that, excluding the form 

of release, there are 152 drugs of the piracetam + 

cinnarizine group. 

2. Most of the drugs on the market from the 

selected sample are domestic manufacturers, which 

indicates their availability and the breadth of the range 

of the productive portfolio of domestic flagships. 

3. Calculation of the coefficient of 

competitiveness of three preparations Neuro-norms 

manufacturer Darnytsia, Cinatropil-Zdorovya 

manufacturer Zdorovya and Euryzam, Farmak of 

domestic enterprises showed that the most competitive 

Neuro-norms manufacturer Darnytsia ï 1,02. 
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Calculation of competitiveness for drugs Neuro-norms. 
K1 = 0.3 x 0.866 x  (0.9 x  0.7) + (0.7 x  1) + (1 x  0.9) 
+ (0.9 x  0.5) + (0.8 x  0 , 5) + (0.5 x  0.8) + (0.5 x  0.9) 

= 0.2598 x  3.93å1.02

Calculation of competitiveness for drugs Cinatropil. 

K2 = 0.3 x  0.866 x  (0.8 x 0.6) + (0.6 x  1) + (1 x  0.7) 
+ (0.7 x  0.6) + (0.6 x  0 , 5) + (0.5 x  0.4) (0.4 x  0.8) = 

0.2598 x  3.02å0.78

Calculation of competitiveness for Euryzam drugs. 

K3 = 0.3 x  0.866 x (1.0 x  0.5) + (0.5 x  1.0) + (1.0 x  
0.5) + (0.5 x  0.8) + (0, 8 x  0.7) + (0.7 x  0.2) + (0.2 x  

1.0) = 0.2598 x  2.80å0.73

http://www.health-medix.com/articles/liki_ukr/2011-05-10/11RLUZVU.pdf
http://www.health-medix.com/articles/liki_ukr/2011-05-10/11RLUZVU.pdf
https://compendium.com.ua/uk/atc/N06B/
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7. Assessment of regulatory impacts on pharma-

ceutical promotion URL: 

https://www.who.int/medicines/areas/coordination/En

g_Final_PharmaPromotion_Jan11.pdf?ua=1 

8. Educational initiatives for medical and phar-

macy students about drug promotion: an international 

cross-sectional survey URL: 

https://www.who.int/medicines/areas/rational_use/hai

promosurvey.pdf 

9. Analysis of assessment methods of enterprise 

competitiveness URL: http://ek-visnik.dp.ua/wp-

content/uploads/pdf/2019-1/Nefedova.pdf 

10. Assessment technique of innovative produc-

tion competitiveness URL: 

https://msed.vse.cz/msed_2016/article/123-Sekerin-

Vladimir-paper.pdf(date of access\ 

  

https://www.who.int/medicines/areas/coordination/Eng_Final_PharmaPromotion_Jan11.pdf?ua=1
https://www.who.int/medicines/areas/coordination/Eng_Final_PharmaPromotion_Jan11.pdf?ua=1
https://www.who.int/medicines/areas/rational_use/haipromosurvey.pdf
https://www.who.int/medicines/areas/rational_use/haipromosurvey.pdf
http://ek-visnik.dp.ua/wp-content/uploads/pdf/2019-1/Nefedova.pdf
http://ek-visnik.dp.ua/wp-content/uploads/pdf/2019-1/Nefedova.pdf
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Abstract 

The author of the article investigated the innovative aspects of the development of second higher education 

in the context of a new stage in the development of the Republic of Uzbekistan. The article emphasizes the role of 

the second higher education in the successful implementation of democratic reforms and the development of civil 

society. The author of the article made an attempt to reveal the missions of second higher education in society, the 

tasks of universities in training competitive personnel using the form of second higher education. The formation 

of special faculties in the second specialty, where major subjects are studied according to an in-depth program, 

has become a form of an innovative approach in the process of improving the training of modern economic per-

sonnel. The need to train highly qualified personnel at the university in the second specialty is due to the fact that 

they fulfill an important mission in the process of social policy, the development of school education, the economic 

development of the country in the process of deepening the market mechanism in the industries, agriculture, small 

business, banking and financial sectors ... Highly qualified personnel ensure the improvement of the quality of 

public services during a new stage in the development of society. The second higher education is an important 

factor in ensuring the right of the individual to improve their qualifications, the creative part of young people in 

obtaining a new specialty. University graduates with a second degree fulfill a social mission in the implementation 

and implementation of democratic reforms. Modern university graduates in the second specialty are a powerful 

intellectual potential for the country, they make a worthy contribution to the process of digitalization of society 

and the development of private entrepreneurship. The paper investigates the role of higher educational institutions 

in the preparation of newly opened specialties, taking into account the market situation and the modernization of 

the country's socio-economic structures. An integrated approach to the process of training specialists in second 

education shows that this work is closely related to innovative reforms carried out in the educational and scientific 

work of universities. Improvement and further improvement of the quality of the educational process in higher 

educational institutions has a potential impact on attracting the talented part of young people with bachelor's de-

grees to study at universities for higher education in a second specialty. In the process of obtaining a second higher 

education, students are introduced to the knowledge necessary for the whole life of each specialist, which is con-

sidered the main reference point for determining a future career. The country has created equal conditions for 

bachelors, the legal basis for admission to higher educational institutions in the second specialty. 

ɸʥʥʦʪʘʮʠʷ 

ɸʚʪʦʨ ʩʪʘʪʴʠ ʠʩʩʣʝʜʦʚʘʣ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʘʩʧʝʢʪʳ ʨʘʟʚʠʪʠʷ ʚʪʦʨʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʥʦʚʦʛʦ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ. ɺ ʩʪʘʪʴʝ ʧʦʜʯʝʨʢʥʫʪʘ ʨʦʣʴ ʚʪʦʨʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʚ ʫʩʧʝʰʥʦʤ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʭ ʨʝʬʦʨʤ ʠ ʨʘʟʚʠʪʠʷ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. ɸʚʪʦʨ ʩʪʘʪʴʠ 

ʩʜʝʣʘʣ ʧʦʧʳʪʢʫ ʨʘʩʢʨʳʪʴ ʤʠʩʩʠʠ ʚʪʦʨʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʙʱʝʩʪʚʝ, ʟʘʜʘʯʠ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʚ ʧʦʜ-

ʛʦʪʦʚʢʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʢʘʜʨʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʨʤʳ ʚʪʦʨʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʌʦʨʤʠʨʦ-

ʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʬʘʢʫʣʴʪʝʪʦʚ ʧʦ ʚʪʦʨʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʛʜʝ ʧʨʦʬʠʣʠʨʫʶʱʠʝ ʧʨʝʜʤʝʪʳ ʠʟʫʯʘʶʪʩʷ ʧʦ 

ʫʛʣʫʙʣʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ, ʩʪʘʣʦ ʬʦʨʤʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʧʨʦʮʝʩʩʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʦʜʛʦ-

ʪʦʚʢʠ ʩʦʚʨʝʤʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʢʘʜʨʦʚ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʜʛʦʪʦʚʢʠ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜ-

ʨʦʚ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʧʦ ʚʪʦʨʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʦʥʠ ʚʳʧʦʣʥʷʶʪ ʚʘʞʥʫʶ ʤʠʩʩʠʶ ʚ ʧʨʦʮʝʩʩʝ 

ʩʦʮʠʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ, ʨʘʟʚʠʪʠʷ ʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ ʚ ʧʨʦʮʝʩʩʝ 

ʫʛʣʫʙʣʝʥʠʷ ʨʳʥʦʯʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʚ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʚ ʤʘʣʦʤ ʙʠʟʥʝʩʝ, 

ʙʘʥʢʦʚʩʢʦʛʦ ʠ ʬʠʥʘʥʩʦʚʦʛʦ ʩʝʢʪʦʨʘ. ɺʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʘʜʨʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝ-

ʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ ʚ ʧʝʨʠʦʜ ʥʦʚʦʛʦ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ. ɺʪʦʨʦʝ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʷʚʣʷ-
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ʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʧʨʘʚʘ ʣʠʯʥʦʩʪʠ ʧʦʚʳʰʝʥʠʶ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʢʨʝʘʪʠʚʥʦʡ ʯʘʩʪʠ ʤʦ-

ʣʦʜʝʞʠ ʚ ʧʦʣʫʯʝʥʠʠ ʥʦʚʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. ɺʳʧʫʩʢʥʠʢʠ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʠʤʝʶʱʠʝ ʚʪʦʨʫʶ ʩʧʝʮʠʘʣʴʥʦʩʪʴ 

ʚʳʧʦʣʥʷʶʪ ʩʦʮʠʘʣʴʥʫʶ ʤʠʩʩʠʶ ʚ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʭ ʨʝʬʦʨʤ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʚʳʧʫʩʢʥʠʢʠ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʧʦ ʚʪʦʨʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ 

ʜʣʷ ʩʪʨʘʥʳ, ʦʥʠ ʚʥʦʩʷʪ ʜʦʩʪʦʡʥʳʡ ʚʢʣʘʜ ʧʨʦʮʝʩʩʫ ʮʠʬʨʦʚʠʟʘʮʠʠ ʦʙʱʝʩʪʚʘ, ʨʘʟʚʠʪʠʷ ʯʘʩʪʥʦʛʦ ʧʨʝʜʧʨʠ-

ʥʠʤʘʪʝʣʴʩʪʚʘ. ɺ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʥʘ ʨʦʣʴ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʚ ʧʦʜʛʦʪʦʚʢʝ ʚʥʦʚʴ ʦʪʢʨʳʚʰʠʭʩʷ 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʩ ʫʯʝʪʦʤ ʨʳʥʦʯʥʦʡ ʢʦʥʲʝʢʪʫʨʳ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ 

ʩʪʨʘʥʳ. ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʮʝʩʩʫ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʚʪʦʨʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʵʪʘ ʨʘʙʦʪʘ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʨʝʬʦʨʤʘʤʠ ʧʨʦʚʦʜʠʤʦʡ ʚ ʫʯʝʙʥʦʡ, ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʫʥʠ-

ʚʝʨʩʠʪʝʪʦʚ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠ ʜʘʣʴʥʝʡʰʝʝ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʷʭ ʦʢʘʟʳʚʘʝʪ ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʠʚʣʝʯʝʥʠʝ ʪʘʣʘʥʪʣʠʚʦʡ ʯʘʩʪʠ ʤʦʣʦʜʝʞʠ ʠʤʝʶʱʝʡ ʟʚʘ-

ʥʠʷ ʙʘʢʘʣʘʚʨʘ ʥʘ ʫʯʝʙʫ ʚ ʫʥʠʚʝʨʩʠʪʝʪʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʚʪʦʨʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. ɺ 

ʧʨʦʮʝʩʩʝ ʧʦʣʫʯʝʥʠʷ ʚʪʦʨʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʫʜʝʥʪʳ ʧʨʠʦʙʱʘʶʪʩʷ ʢ ʟʥʘʥʠʷʤ ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ 

ʚʩʝʡ ʞʠʟʥʠ ʢʘʞʜʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ, ʢʦʪʦʨʳʡ ʩʯʠʪʘʝʪʩʷ ʛʣʘʚʥʳʤ ʦʨʠʝʥʪʠʨʦʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʙʫʜʫʱʝʡ ʢʘ-

ʨʴʝʨʳ. ɺ ʩʪʨʘʥʝ ʜʣʷ ʙʘʢʘʣʘʚʨʦʚ ʩʦʟʜʘʥʳ ʨʘʚʥʦʧʨʘʚʥʳʝ ʫʩʣʦʚʠʷ, ʧʨʘʚʦʚʳʝ ʦʩʥʦʚʳ ʜʣʷ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʚʳʩ-

ʰʠʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ ʧʦ ʚʪʦʨʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. 

 

Keywords: second higher education; frames; reform; new stage of development; innovation; university; so-

ciety. 
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ɺʚʝʜʝʥʠʝ 
ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ̫ ʚʣʷʝʪʩʷ ʠʟʫ-

ʯʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟ-

ʚʠʪʠʷ ʚʪʦʨʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʝʨʠʦʜ ʥʦ-

ʚʦʛʦ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ. ɸʢʪʫʘʣʴʥʦʩʪ ɹʠʟʫʯʝ-

ʥʠʷ ʧʦʣʫʯʝʥʠʷ ʚʪʦʨʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʩʚʷʟʘʥʘ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤʠ. 

ɺʦ-ʧʝʨʚʳʭ, ʩʪʘʥʦʚʣʝʥʠʝʤ ʥʦʚʦʛʦ ʵʪʘʧʘ ʚ ʨʘʟ-

ʚʠʪʠʠ ʩʪʨʘʥʳ, ʫʛʣʫʙʣʝʥʠʷ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠ 

ʝʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʞʠʟʥʠ, 

ʫʛʣʫʙʣʝʥʠʷ ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʭ ʨʝʬʦʨʤ, ʬʦʨʤʠʨʦʚʘ-

ʥʠʝ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. ɺʪʦʨʦʝ ʚʳʩʰʝʝ ʦʙʨʘ-

ʟʦʚʘʥʠʝ, ʵʪʦ ʩʠʩʪʝʤʥʳʡ ʧʨʦʮʝʩʩ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʙʫʜʫʱʠʤ ʙʘʢʘʣʘʚʨʘʤ ʛʣʫʙʦʢʠʭ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʥʘʚʳʢʦʚ, ʘ ʪʘʢʞʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʱʝʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ 

ʥʘʚʳʢʦʚ, ʨʘʟʚʠʪʠʝ ʩʧʦʩʦʙʥʦʩʪʝʡ. 

ɺʦ ʚʪʦʨʳʭ, ʨʘʟʚʠʪʠʝ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ, 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʨʳʥʦʯʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʥʦʩʠʪ 

ʪʫʨʙʫʣʝʥʪʥʳʡ, ʩʢʘʯʢʦʦʙʨʘʟʥʳʡ ʭʘʨʘʢʪʝʨ, ʟʘʚʠʩʠʪ 

ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ ʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʪ ʫʩʢʦ-

ʨʝʥʥʳʭ ʪʝʤʧʦʚ ʧʨʦʛʨʝʩʩʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʧʨʦʛʨʝʩʩʦʤ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʝʝ ʚʥʝʜʨʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʧʨʘʢʪʠʢʫ. 

ɺ ʪʨʝʪʴʠʭ, ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ 

ʥʝʜʨʘʭ ʦʙʱʝʩʪʚʘ, ʢʦʥʢʫʨʝʥʮʠʷ, ʙʝʟʨʘʙʦʪʠʮʘ ʚʣʠ-

ʷʶʪ ʥʘ ʦʙʱʝʩʪʚʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʤʦʣʦʜʝʞʠ, ʧʦʙʫʞ-

ʜʘʷ ʝʛʦ ʢ ʧʦʣʫʯʝʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ, 

ʥʘʚʳʢʦʚ ʠ ʢʦʤʧʝʪʝʥʮʠʡ. ʆʙʲʝʢʪʠʚʥʦ ʚʦʟʥʠʢʘʝʪ ʟʘ-

ʜʘʯʘ ʧʝʨʝʜ ʣʠʯʥʦʩʪʴʶ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʣʫʯʝʥʠʷ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʥʦʚʦʛʦ 

ʵʪʘʧʘ ʦʙʱʝʩʪʚʘ, ʜʣʷ ʧʦʣʥʦʡ ʘʜʘʧʪʘʮʠʠ ʢ ʩʦʚʨʝʤʝʥ-

ʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʙʲʝʤʘ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʟʥʘʥʠʡ ʦʜʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʚʳʩʰʝʛʦ ʦʙ-

ʨʘʟʦʚʘʥʠʷ, ʧʦʷʚʣʷʝʪʩʷ ʥʘʩʪʦʷʪʝʣʴʥʘʷ, ʦʙʲʝʢʪʠʚʥʘʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʦʣʫʯʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ, ʚʪʦ-

ʨʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʧʨʠʩʫʱʠʤʠ ʝʤʫ ʠʥʥʦ-

ʚʘʮʠʦʥʥʳʤʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. 

ɺ ʯʝʪʚʝʨʪʳʭ, ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʝʞʥʠʝ 

ʟʥʘʥʠʷ, ʫʩʚʦʝʥʥʳʝ ʩʧʝʮʠʘʣʠʩʪʦʤ, ʧʨʠ ʧʦʣʫʯʝʥʠʠ 

ʧʝʨʚʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʩʪʨʝʤʠʪʝʣʴʥʦ ʫʩʪʘ-

ʨʝʚʘʶʪ, ʥʝ ʦʪʚʝʯʘʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦ-

ʤʠʢʠ. ɸʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ ʧʨʦʠʩʭʦʜʠʪ ʩ ʣʶʙʦʡ 

ʨʘʥʝʝ ʥʘʢʦʧʣʝʥʥʦʡ ʚʳʧʫʩʢʥʠʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʥ-

ʬʦʨʤʘʮʠʝʡ, ʢʦʪʦʨʘʷ ʚ ʨʝʘʣʠʷʭ ʫʩʢʦʨʝʥʥʦʛʦ ʧʨʦ-

ʛʨʝʩʩʘ ʙʳʩʪʨʦ ʠʟʤʝʥʷʝʪʩʷ. ʋʯʠʪʳʚʘʷ ʥʝ ʪʦʣʴʢʦ 

ʪʝʤʧʳ, ʥʦ ʠ ʩʠʩʪʝʤʥʦʩʪʴ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʪʨʘʥʩʬʦʨʤʘʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʟʚʠʪʠʝʤ ʛʨʘʞʜʘʥ-

ʩʢʦʛʦ ʦʙʱʝʩʪʚʘ, ʩʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʦʥʠ ʚ ʪʦʡ 

ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʠʥʪʝʨʝʩʳ 

ʙʦʣʴʰʝʡ ʢʨʝʘʪʠʚʥʦʡ ʯʘʩʪʠ ʤʦʣʦʜʸʞʠ ʋʟʙʝʢʠʩʪʘʥʘ. 

ɺ ʧʷʪʳʭ, ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚ-

ʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʩʦʟʥʘʥʥʦʛʦ ʚʳʙʦʨʘ ʤʦʣʦʜʳʭ 

ʣʶʜʝʡ, ʠʤʝʶʱʠʭ ʩʪʝʧʝʥʴ ʙʘʢʘʣʘʚʨʘ ʧʦʣʫʯʝʥʠʷ ʚʪʦ-

ʨʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɺʳʧʫʩʢʥʠʢʠ ʩʨʝʜʥʝʡ 

ʰʢʦʣʳ, ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʣʠʮʝʷ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʢʦʣʣʝʜʞʘ, ʪʝʭʥʠʢʫʤʦʚ ʧʨʠ ʚʳʙʦʨʝ ʧʝʨʚʦʛʦ ʚʳʩ-

ʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʯʘʩʪʦ ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ ʩʦʦʙʨʘ-

ʞʝʥʠʷʤʠ ʧʨʝʩʪʠʞʥʦʩʪʠ ʚʳʙʨʘʥʥʦʡ ʧʨʦʬʝʩʩʠʠ ʚ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʠʣʠ ʝʝ ʧʦʧʫʣʷʨʥʦʩʪʴʶ 

ʩʨʝʜʠ ʤʦʣʦʜʝʞʠ, ʚʦʣʝʡ ʨʦʜʠʪʝʣʝʡ. ɺʳʧʫʩʢʥʠʢʠ 

ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʢ ʚʳʙʦʨʫ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʚʪʦʨʦʛʦ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʭʦʜʷʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, 

ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʥʦ ʠ ʤʦʪʠʚʠʨʦʚʘʥʥʦ, ʩ ʫʯʝʪʦʤ ʝʛʦ 

ʦʩʪʨʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦ-

ʤʠʢʠ. 

ɺ ʰʝʩʪʳʭ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʪʨʘʩ-

ʣʝʡ ʩʦʮʠʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʨʦʩʪʘ 

ʯʘʩʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʧʝʨʚʦʛʦ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʨʘʥʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʘʷ ʩʧʝʮʠ-

ʘʣʴʥʦʩʪʴ ʧʝʨʝʩʪʘʝʪ ʙʳʪʴ ʘʢʪʫʘʣʴʥʦʡ, ʥʝʚʦʩʪʨʝʙʦ-

ʚʘʥʥʦʡ ʠ ʧʦʣʫʯʠʚʰʠʡ ʝʝ ʚʳʧʫʩʢʥʠʢ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʦʢʘʟʳʚʘʝʪʩʷ ʙʝʟʨʘʙʦʪʥʳʤ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ ʯʪʦ, ʧʦʣʫʯʝʥʥʦʝ ʧʝʨʚʦʝ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘ-

ʥʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʩʭʦʜʷʱʠʭ ʛʣʫʙʦʢʠʭ ʠʟʤʝʥʝ-

ʥʠʡ ʚ ʦʙʱʝʩʪʚʝ, ʤʦʞʝʪ ʥʝ ʦʪʚʝʯʘʪʴ ʟʘʧʨʦʩʘʤ ʤʦʣʦ-

ʜʦʛʦ ʯʝʣʦʚʝʢʘ ʢ ʩʚʦʝʡ ʨʝʘʣʠʟʫʝʤʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʬʝʨʝ ʝʝ ʧʨʠʤʝʥʝʥʠʷ. 
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ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʫ ʥʝʜʘʚʥʠʭ ʚʳʧʫʩʢʥʠʢʦʚ ʫʥʠʚʝʨ-

ʩʠʪʝʪʦʚ ʧʦʷʚʣʷʝʪʩʷ ʞʝʣʘʥʠʝ ʧʦʣʫʯʝʥʠʷ ʥʦʚʦʡ ʧʨʦ-

ʬʝʩʩʠʠ. ɺ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʨʝʩʦʮʠʘʣʠʟʘʮʠʷ ʤʦʣʦ-

ʜʝʞʠ ʧʦʩʨʝʜʩʪʚʦʤ ʚʪʦʨʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʚ ʫʩʣʦʚʠʷʭ 

ʥʦʚʦʛʦ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ. 

ɺ-ʩʝʜʴʤʳʭ, ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʦʙ-

ʨʝʪʘʝʪ ʦʩʦʙʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʪʝʤ, ʯʪʦ ʩʦ-

ʚʨʝʤʝʥʥʦʝ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʜʦʣʞʥʦ ʫʯʠʪʳʚʘʪʴ 

ʪʨʝʙʦʚʘʥʠʷ ʙʳʩʪʨʦ ʠʟʤʝʥʷʶʱʝʛʦʩʷ ʨʳʥʢʘ ʪʨʫʜʘ, 

ʟʘʧʨʦʩʳ ʤʦʣʦʜʝʞʠ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘ-

ʮʠʡ, ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ, ʘ ʚʪʦʨʦʝ ʠʥʥʦʚʘʮʠʦʥʥʦʝ 

ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʢʘʢ ʬʝʥʦʤʝʥ ʚʳʩʦʢʦʡ ʢʚʘʣʠ-

ʬʠʢʘʮʠʠ, ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʚʘʞʥʳʡ ʬʘʢʪʦʨ ʩʦʮʠʘʣʴ-

ʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʨʘʥʩʬʦʨʤʘʮʠʡ. ʇʦʵʪʦʤʫ ʚʪʦ-

ʨʦʝ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʦʙʣʘʜʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠ ʷʚʣʷʝʪʩʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʨʝʩʫʨʩʦʤ ʨʘʟʚʠ-

ʚʘʶʱʝʛʦʩʷ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. 

ɺ-ʚʦʩʴʤʳʭ, ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʩʪʘ 

ʠ ʨʦʣʠ ʚʪʦʨʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʥʦ-

ʚʦʛʦ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʦʙʫʩʣʦʚʣʝʥʘ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʩʦʮʠʘʣʴʥʳʤ ʟʘʢʘʟʦʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴʶ ʧʦʜʛʦʪʦʚʢʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʢʘʜ-

ʨʦʚ ʜʣʷ ʋʟʙʝʢʠʩʪʘʥʘ ʠ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʟʘʠʥʪʝʨʝ-

ʩʦʚʘʥʥʦʩʪʴʶ ʩʘʤʦʡ ʣʠʯʥʦʩʪʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʢʘʨʴʝʨʥʦʤ ʨʦʩʪʝ, ʫʣʫʯʰʝʥʠʠ 

ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ. ɺ ʧʨʦʮʝʩʩʝ ʫʛʣʫʙʣʝʥʠʷ 

ʨʳʥʦʯʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ, ʜʣʷ ʫʩʧʝʰ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʣʦʜʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʚ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʤ ʦʙʱʝʩʪʚʝ ʤʦʛʫʪ ʙʳʪʴ ʚʦʩʪʨʝʙʦʚʘʥʳ ʠʥ-

ʥʦʚʘʮʠʦʥʥʳʝ ʟʥʘʥʠʷ, ʚʳʩʦʢʘʷ ʢʚʘʣʠʬʠʢʘʮʠʷ, 

ʥʘʚʳʢʠ, ʢʦʤʧʝʪʝʥʮʠʠ, ʩʧʝʮʠʘʣʴʥʦʩʪʴ ʠʣʠ ʩʧʝʮʠʘ-

ʣʠʟʘʮʠʷ ʢʦʪʦʨʳʝ ʦʥ ʥʝ ʧʦʣʫʯʠʣ ʧʦʩʨʝʜʩʪʚʦʤ ʧʝʨ-

ʚʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʧʨʦʠʩʭʦʜʠʪ 

ʧʨʦʮʝʩʩ ʧʦʚʪʦʨʥʦʛʦ ʚʭʦʞʜʝʥʠʷ ʤʦʣʦʜʦʛʦ ʯʝʣʦʚʝʢʘ 

ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚʪʦʨʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘ-

ʟʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʟʥʘʥʠʡ 

ʠ ʢʦʤʧʝʪʝʥʮʠʡ. ʊʝʤ ʩʘʤʳʤ, ʚʪʦʨʦʝ ʚʳʩʰʝʝ ʦʙʨʘʟʦ-

ʚʘʥʠʝ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʠʟʤʝʥʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʧʝʮʠʘʣʠʩʪʘ ʚʳʩʪʫʧʘʝʪ 

ʚʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ ʝʛʦ ʨʝʩʦʮʠʘʣʠʟʘʮʠʠ ʚ ʫʩʣʦ-

ʚʠʷʭ ʢʦʥʢʫʨʝʥʮʠʠ, ʫʩʠʣʠʚʘʶʱʝʡʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʤʠʨʝ. 

ɺ-ʜʝʚʷʪʳʭ, ʘʢʪʫʘʣʴʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʠʟʫʯʝʥʠʶ ʪʝʤʳ ʦʙʫʩʣʦʚʣʝʥʘ ʦʪʩʫʪʩʪʚʠʝʤ 

ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʬʠʣʦʩʦʬʩʢʦʤ ʘʩʧʝʢʪʝ, ʦ 

ʨʦʣʠ ʚʪʦʨʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʭʦʜʝ ʨʝʬʦʨʤʘ-

ʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʘʭ. ʏʘʩʪʠʯʥʳʝ ʚ ʤʝʪʦʜʦʣʦʛʠʯʝ-

ʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʥʘʫʯʥʳʝ ʨʘʙʦʪʳ ʠ ʦʪʜʝʣʴʥʳʝ ʩʪʘ-

ʪʴʠ ʧʦ ʪʝʤʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʢʦʤʧʣʝʢʩʥʦ ʠʟʫʯʠʪʴ ʚʦʧʨʦʩʳ ʨʝʩʦʮʠʘʣʠʟʘʮʠʠ ʣʠʯ-

ʥʦʩʪʠ ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʣʫʯʝʥʠʷ ʚʪʦʨʦʛʦ ʚʳʩʰʝʛʦ ʦʙ-

ʨʘʟʦʚʘʥʠʷ. 

ɺ ʜʝʩʷʪʳʭ, ʚ ʫʩʣʦʚʠʷʭ ʥʦʚʦʛʦ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ 

ʩʪʨʘʥʳ ʧʦʷʚʣʷʝʪʩʷ ʥʦʚʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʟʦʥʳ, 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ, 

ʥʦʚʳʭ ʦʪʨʘʩʣʝʡ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, ʘʚʪʦʤʦʙʠʣʴʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʤʦʜʝʨʥʠʟʘʮʠʷ ʬʝʨʤʝʨʩʢʠʭ ʭʦ-

ʟʷʡʩʪʚ, ʨʘʟʚʠʪʠʷ ʢʣʘʩʪʝʨʦʚ, ʢʦʪʦʨʳʝ ʥʘʩʪʦʷʪʝʣʴʥʦ 

ʜʠʢʪʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʧʦ-

ʢʦʣʝʥʠʷ ʢʘʜʨʦʚ ʠ ʵʪʦʪ ʧʨʦʮʝʩʩ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʧʦʣʫ-

ʯʝʥʠʷ ʚʪʦʨʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʄʝʪʦʜʳ ʠ ʤʘʪʝʨʠʘʣʳ 
ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʶʪ ʬʠʣʦʩʦʬʩʢʠʝ ʠ ʥʘʫʯʥʳʝ ʧʦʜ-

ʭʦʜ,r ʤʝʪʦʜʳ ʠ ʢʦʥʮʝʧʮʠʠ, ʢʦʪʦʨʳʝ ʨʘʩʢʨʳʚʘʶʪ 

ʚʟʘʠʤʦʩʚʷʟʴ ʬʠʣʦʩʦʬʩʢʦʛʦ ʠ ʦʙʱʝʥʘʫʯʥʦʛʦ ʫʨʦʚ-

ʥʝʡ ʠʟʫʯʝʥʠʷ ʚʪʦʨʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʢ ʬʝ-

ʥʦʤʝʥʘ ʨʝʩʦʮʠʘʣʠʟʘʮʠʠ ʣʠʯʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠ-

ʪʠʷ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. ɺ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʦʣʦ-

ʛʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ (ʨʘʙʦʪʳ ʇʘʨʩʦʥʩ ʊ., ɻʘʨʬʝʥʢʝʣ 

ʍ.,ʉʘʢʩ ʍ.,ɹʝʨʛʝʨ ʇ., ʃʫʢʤʘʥ ʊ., ʠ ʜʨʫʛʠʭ), ʢʦʪʦ-

ʨʳʡ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʩʫʱʥʦʩʪʠ ʚʪʦʨʦʛʦ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙ-

ʱʝʩʪʚʘ. ɺ ʩʪʘʪʴʠ ʥʘʭʦʜʠʪ ʧʨʠʤʝʥʝʥʠʝ ʣʠʯʥʦʩʪʥʦ - 

ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ ʧʦʜʭʦʜ (ʠʩʩʣʝʜʦʚʘʥʠʷ ʃ.ʉ. ɺʳʛʦʪ-

ʩʢʦʛʦ, ɿʠʛʣʝʨ ɼ., ʍʴʝʣʣ, ʃ., ɸ.ʅ. ʃʝʦʥʪʴʝʚʘ, ʋʥʠʯ 

ʇ.) ʜʣʷ ʘʥʘʣʠʟʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʠ ʣʠʯʥʦʩʪʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʩʪʫʜʝʥʪʦʚ, ʧʦʣʫʯʘʶʱʠʭ ʚʪʦʨʦʝ ʚʳʩʰʝʝ 

ʦʙʨʘʟʦʚʘʥʠʝ. 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʚ ʠʟʫʯʝʥʠʠ ʧʨʦ-

ʙʣʝʤʳ, ʧʨʦʮʝʩʩʘ ʠ ʧʦʣʫʯʝʥʠʷ ʚʪʦʨʦʛʦ ʚʳʩʰʝʛʦ ʦʙ-

ʨʘʟʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʭ ʨʝʬʦʨʤ, ʥʦ-

ʚʦʛʦ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ ʷʚʣʷʶʪʩʷ ʂʦʥʩʪʠʪʫʮʠʷ 

ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʠ ʧʨʠʥʷʪʠʝ ɿʘʢʦʥʘ çʆʙ ʦʙ-

ʨʘʟʦʚʘʥʠʠè ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʚ ʥʦʚʦʡ ʨʝʜʘʢ-

ʮʠʠ, ʛʜʝ ʚ ʩʪʘʪʴʠ 11 ʦʪʤʝʯʝʥʘ, ʯʪʦ çɻʨʘʞʜʘʥʝ 

ʠʤʝʶʪ ʧʨʘʚʦ ʧʦʣʫʯʘʪʴ ʚʪʦʨʦʝ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʚʳʩ-

ʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʥʘ ʜʦʛʦʚʦʨʥʦʡ ʦʩʥʦʚʝè. [ɿʘʢʦʥ 

ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ çʆʙ ʦʙʨʘʟʦʚʘʥʠʠè. ʅʘʮʠʦ-

ʥʘʣʴʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, 24.09.2020 

ʛ., ˉ 03/20/637/1313]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʭ ʨʝʬʦʨʤ ʨʘʟʚʠ-

ʪʠʝ ʧʦʣʫʯʠʣʦ ʩʠʩʪʝʤʘ ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʚʳʩʰʠʭ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. ɺ 2018 ʛʦʜʫ ʚ ʊʘʰʢʝʥʪʝ ʦʪ-

ʢʨʳʣʩʷ ʧʝʨʚʳʡ ʯʘʩʪʥʳʡ ʚʫʟ ʚ ʨʝʩʧʫʙʣʠʢʝ - ʊʝʭʥʠ-

ʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ɪʜʞʫ. ʄʝʤʦʨʘʥʜʫʤ ʦ ʩʦʟʜʘʥʠʠ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ɪʜʞʫ ʚ ʊʘʰʢʝʥʪʝ ʙʳʣ ʧʦʜ-

ʧʠʩʘʥ ʚ 2017 ʛʦʜʫ ʚ ʨʘʤʢʘʭ ʢʦʨʝʡʩʢʦ-ʫʟʙʝʢʩʢʦʛʦ 

ʙʠʟʥʝʩ-ʬʦʨʫʤʘ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʣʠʮʝʥʟʠʶ ʥʘ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʩʣʫʛʠ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʚʫʟ ʧʦʣʫʯʠʣ 

24 ʠʶʣʷ 2018 ʛʦʜʘ. ɺ 2020 ʛʦʜʫ ʊʘʰʢʝʥʪʝ ʤʝʞʜʫʥʘ-

ʨʦʜʥʳʡ ʯʘʩʪʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ï Tashkent 

International University of Education, ʌʠʣʠʘʣ ʫʥʠ-

ʚʝʨʩʠʪʝʪʘ ɸʤʠʪʠ (ʀʥʜʠʷ), ʋʥʠʚʝʨʩʠʪʝʪ ʐʘʨʜʘ ʚ 

ɸʥʜʠʞʘʥʝ (ʀʥʜʠʷ). 

ɺʘʞʥʝʡʰʠʤ ʠʩʪʦʯʥʠʢʦʤ ʚ ʠʟʫʯʝʥʠʠ ʧʨʦʙʣʝʤʳ 

ʧʦʣʫʯʝʥʠʷ ʚʪʦʨʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ 

ʪʨʫʜʳ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ 

ʐ.ʄ.ʄʠʨʟʠʸʝʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʜʝʨʞʘʥʠʝ ʚʳʩʪʫʧ-

ʣʝʥʠʷ ʨʫʢʦʚʦʜʠʪʝʣʷ ʛʦʩʫʜʘʨʩʪʚʘ ʥʘ ʈʝʩʧʫʙʣʠʢʘʥ-

ʩʢʦʤ ʤʦʣʦʜʝʞʥʦʤ ʬʦʨʫʤʝ ʧʨʦʭʦʜʠʚʰʝʛʦ ʚ ʊʘʰ-

ʢʝʥʪʝ, 25 ʜʝʢʘʙʨʷ 2020 ʛʦʜʘ, ʇʦʩʣʘʥʠʝ ʇʘʨʣʘʤʝʥʪʫ 

ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʦʪ 29 ʜʝʢʘʙʨʷ 2020 ʛʦʜʘ. 

ʎʝʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʘʪ 

ʤʦʥʦʛʨʘʬʠʠ, ʥʘʫʯʥʳʝ ʩʪʘʪʴʠ ʦʙʱʝʩʪʚʦʚʝʜʦʚ, ʬʠʣʦ-

ʩʦʬʦʚ, ʧʝʜʘʛʦʛʦʚ, ʨʘʙʦʪʳ ʫʯʝʥʳʭ ʵʢʦʥʦʤʠʩʪʦʚ ʧʦ-

ʩʚʷʱʝʥʥʳʭ ʧʨʦʙʣʝʤʘʤ ʚʪʦʨʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘ-

ʥʠʷ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʞʫʨʥʘʣʘʭ, 

ʥʘʫʯʥʳʭ ʩʙʦʨʥʠʢʘʭ ʧʦ ʠʪʦʛʘʤ ʥʘʫʯʥʦ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʢʦʥʬʝʨʝʥʮʠʡ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʤʝʶʪʩʷ 

ʦʪʜʝʣʴʥʳʝ ʙʨʦʰʶʨʳ, ʩʪʘʪʴʠ, ʛʜʝ ʧʨʦʙʣʝʤʘ ʧʦʜʛʦ-

ʪʦʚʢʠ ʚ ʫʥʠʚʝʨʩʠʪʝʪʘʭ ʢʘʜʨʦʚ ʧʦ ʚʪʦʨʦʡ ʩʧʝʮʠʘʣʴ-
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ʥʦʩʪʠ ʟʘʪʨʦʥʫʪʳ ʯʘʩʪʠʯʥʦ. ʆʜʥʘʢʦ, ʠʥʥʦʚʘʮʠʦʥ-

ʥʳʝ ʘʩʧʝʢʪʳ ʚʪʦʨʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʫʩʣʦ-

ʚʠʷʭ ʥʦʚʦʛʦ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ ʠʟʫʯʝʥʳ ʩʣʘʙʦ, 

ʥʝ ʠʤʝʝʪʩʷ ʢʦʥʢʨʝʪʥʳʝ ʧʦʜʭʦʜʳ ʢ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʧʨʦʙʣʝʤʳ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʠ, ʨʝʡʪʠʥʛʘ ʚʳʩʰʠʭ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. ɺʘʞʥʳʤ ʚʦʧʨʦʩʘʤ ʚ ʠʩʩʣʝʜʦʚʘ-

ʥʠʠ ʧʨʦʙʣʝʤ ʚʪʦʨʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷ-

ʝʪʩʷ, ʫʢʦʤʧʣʝʢʪʦʚʘʥʥʦʩʪʠ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝ-

ʥʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʠʤ ʩʦʩʪʘʚʦʤ, ʧʨʦʬʝʩʩʦʨʘʤʠ, 

ʥʘʫʯʥʳʤʠ ʢʘʜʨʘʤʠ, ʫʢʨʝʧʣʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦ ʪʝʭ-

ʥʠʯʝʩʢʦʡ ʙʘʟʳ ʠ ʩʦʟʜʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʨʝʩʫʨʩ-

ʥʳʭ ʮʝʥʪʨʦʚ. 

ɺ ʫʩʣʦʚʠʷʭ ʥʦʚʦʛʦ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ ʢʘʯʝʩʪʚʦ 

ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ, ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʘʢʪʫ-

ʘʣʴʥʳʤ ʟʘʧʨʦʩʘʤ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. ɺ ʥʦʚʳʭ 

ʫʩʣʦʚʠʷʭ ʚʪʦʨʦʝ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚʳʩʪʫʧʘʝʪ 

ʢʘʢ ʦʜʠʥ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯ ʛʦʩʫʜʘʨʩʪʚʘ. ɺ 

ʫʩʣʦʚʠʷʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʚʩʝʭ ʩʬʝʨ ʦʙʱʝ-

ʩʪʚʝʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʞʠʟʥʠ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥ-

ʩʪʠʪʫʪʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʚ ʩʪʨʘʥʝ ʚʘʞʥʳʤ 

ʬʘʢʪʦʨʦʤ ʚʳʩʪʫʧʘʝʪ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʚʳʩʰʠʭ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʠʥʥʦʚʘ-

ʮʠʦʥʥʳʡ ʧʨʦʨʳʚ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩ ʧʦ-

ʤʦʱʴʶ ʧʦʜʛʦʪʦʚʢʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ. 

ʅʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʩʪʘʣʦ ʚʥʝʜʨʝʥʠʝ ʚ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʦʩʥʦʚʥʳʭ ʧʦʣʦ-

ʞʝʥʠʡ ʉʪʨʘʪʝʛʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ 

ʥʘ 2019ī2021 ʛʦʜʳ, ʚ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ 

çʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʜʠʥʘʤʠʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʈʝʩʧʫʙ-

ʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʷʚʣʷʝʪʩʷ ʫʩʢʦʨʝʥʥʦʝ ʚʥʝʜʨʝʥʠʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʪ-

ʨʘʩʣʠ ʵʢʦʥʦʤʠʢʠ, ʩʦʮʠʘʣʴʥʫʶ ʠ ʠʥʳʝ ʩʬʝʨʳ ʩ ʰʠ-

ʨʦʢʠʤ ʧʨʠʤʝʥʝʥʠʝʤ ʜʦʩʪʠʞʝʥʠʡ ʥʘʫʢʠ ʠ ʪʝʭ-

ʥʠʢʠè.[ ʉʪʨʘʪʝʛʠʷ ʜʝʡʩʪʚʠʡ ʧʦ ʧʷʪʠ ʧʨʠʦʨʠʪʝʪʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʟʚʠʪʠʷ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ 

ʚ 2017ð2021 ʛʦʜʘʭ 

https://www.gazeta.uz/ru/2017/02/07/strategy] ɺ ʧʝ-

ʨʠʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʚ ʋʟ-

ʙʝʢʠʩʪʘʥʝ ʧʨʦʠʟʦʰʣʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʢʫʣʴʪʫʨʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦ-

ʨʳʝ ʪʨʝʙʫʶʪ ʥʘʣʠʯʠʷ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʢʘʜʨʦʚ. ɺ ʫʩʣʦʚʠʷʭ ʥʦʚʦʛʦ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ ʦʩʥʦʚ-

ʥʳʤʠ ʟʘʜʘʯʘʤʠ ʉʪʨʘʪʝʛʠʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʛʣʘʚʥʦʡ 

ʮʝʣʠ ʷʚʣʷʝʪʩʷ ʚʭʦʞʜʝʥʠʝ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʢ 

2030 ʛʦʜʫ ʚ ʩʦʩʪʘʚ 50 ʧʝʨʝʜʦʚʳʭ ʩʪʨʘʥ ʤʠʨʘ ʧʦ ʨʝʡ-

ʪʠʥʛʫ ɻʣʦʙʘʣʴʥʦʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ, ʧʦʚʳ-

ʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʦʭʚʘʪʘ ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʘ ʚʩʝʭ 

ʫʨʦʚʥʷʭ, ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʨʘʟʦ-

ʚʘʥʠʷ, ʦʙʝʩʧʝʯʝʥʠʝ ʛʠʙʢʦʩʪʠ ʩʠʩʪʝʤʳ ʧʦʜʛʦʪʦʚʢʠ 

ʢʘʜʨʦʚ, ʠʩʭʦʜʷ ʠʟ ʧʦʪʨʝʙʥʦʩʪʝʡ ʵʢʦʥʦʤʠʢʠ, ʫʢʨʝʧ-

ʣʝʥʠʝ ʥʘʫʯʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘʫʯ-

ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ, ʩʦʟʜʘʥʠʝ ʜʝʡ-

ʩʪʚʝʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʠʥʪʝʛʨʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʥʘʫʢʠ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʜʣʷ ʰʠʨʦʢʦʛʦ ʚʥʝʜ-

ʨʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ, 

ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪ. 

[ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ. ʆʙ 

ʫʪʚʝʨʞʜʝʥʠʠ ʩʪʨʘʪʝʛʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʥʘ 2019ï2021 ʛʦʜʳ. 

https://mfa.uz/ru/press/library/2018/09/16135, 2018]/ 

ɸʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʋʟʙʝʢʠʩʪʘʥʘ ʥʝ ʦʪʚʝʯʘʝʪ 

ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʢʦʥʢʫ-

ʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʢʘʜʨʦʚ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʧʨʦʠʟʦ-

ʰʣʦ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʚ ʩʠʩʪʝʤʝ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʥʝ 

ʙʳʣʠ ʫʯʪʝʥʳ ʧʝʨʝʤʝʥʳ, ʢʘʩʘʶʱʠʝʩʷ ʧʨʦʮʝʩʩʘ 

ʫʛʣʫʙʣʝʥʠʷ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ. ʋʯʠʪʳʚʘʷ ʧʨʦʠʩ-

ʭʦʜʷʱʠʝ ʛʣʫʙʦʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʙʱʝʩʪʚʝ, ʛʦʩʫʜʘʨ-

ʩʪʚʦ ʧʦʩʪʘʚʠʣʦ ʧʝʨʝʜ ʩʠʩʪʝʤʦʡ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘ-

ʥʠʷ ʩʣʦʞʥʫʶ ʟʘʜʘʯʫ ï ʚʳʡʪʠ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʡ 

ʫʨʦʚʝʥʴ ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʳʟʦʚʘʤ ʛʣʦʙʘʣʠʟʘʮʠʠ. 

ɺʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʩʪʨʘʥʳ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ 

ʧʦʜʛʦʪʦʚʢʠ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʦʤ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝ-

ʨʘʭ ʦʙʱʝʩʪʚʝʥʥʦ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ 

ʪʘʢʞʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʥʘʧʨʘʚʣʝ-

ʥʠʡ, ʥʘʫʯʥʦʛʦ, ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ, ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʪʘʢ 

ʜʘʣʝʝ. ʉʠʩʪʝʤʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʦʪʚʝʯʘʝʪ ʟʘ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʜʣʷ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘ-

ʣʠʩʪʦʚ ʥʘʚʳʢʠ ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʟʥʘʥʠʷ, ʦʨʠʝʥʪʠʨʫʝʪ 

ʩʪʫʜʝʥʯʝʩʢʫʶ ʤʦʣʦʜʝʞʴ ʥʘ ʨʘʩʢʨʳʪʠʝ ʪʝʦʨʝʪʠʯʝ-

ʩʢʠʭ ʠʣʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ, ʚ ʚʝʢʪʦʨʘʭ ʚʳ-

ʙʨʘʥʥʦʡ ʧʨʦʬʝʩʩʠʠ, ʩ ʫʯʝʪʦʤ ʪʚʦʨʯʝʩʢʦʛʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʧʦʩʣʝʜʥʠʭ ʜʦʩʪʠʞʝʥʠʡ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ. ɺ 

ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʩʪʘʥʦ-

ʚʠʪʩʷ ʨʦʣʴ ʠ ʟʥʘʯʝʥʠʝ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʢʘʜʨʦʚ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ 

ʩʪʨʘʥʳ, ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʥʢʫʨʝʥʪʦ-

ʩʧʦʩʦʙʥʳʭ ʪʦʚʘʨʦʚ, ʨʘʚʥʦʧʨʘʚʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʚ 

ʫʥʠʚʝʨʩʠʪʝʪʳ ʤʦʣʦʜʝʞʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʪʦʨʦʛʦ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠʟ ʨʘʟʣʠʯʥʳʭ ʩʣʦʝʚ ʦʙʱʝ-

ʩʪʚʘ. ʕʪʘ ʟʘʜʘʯʘ ʥʘʩʪʦʷʪʝʣʴʥʦ ʜʠʢʪʫʝʪ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʧʦʚʳʩʠʪʴ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʨʝʡʪʠʥʛ ʫʥʠʚʝʨ-

ʩʠʪʝʪʦʚ, ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʧʨʠʚʣʝʯʴ ʚ ʩʬʝʨʫ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʘʜʨʳ. ɺ ʫʩʣʦʚʠʷʭ ʬʦʨʤʠʨʦ-

ʚʘʥʠʷ ʦʩʥʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʧʨʠʥʠʤʘʶʪʩʷ 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʯʪʦʙʳ ʧʨʦʬʝʩʩʠʷ ʧʨʦʬʝʩ-

ʩʦʨʩʢʦ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʧʨʠʥʠʤʘʶʱʠʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʫʯʘʩʪʠʷ ʚ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʧʦ 

ʚʪʦʨʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʩʪʘʣʘ ʩʘʤʦʡ ʧʨʝʩʪʠʞʥʦʡ ʠ 

ʧʦʯʠʪʘʝʤʦʡ ʚ ʋʟʙʝʢʠʩʪʘʥʝ. ʅʘ ʜʦʩʪʠʞʝʥʠʝ ʵʪʦʡ 

ʙʣʘʛʦʨʦʜʥʦʡ ʮʝʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʨʛʘʥʳ ʥʘʧʨʘʚ-

ʣʷʶʪ ʥʝʦʙʭʦʜʠʤʳʝ ʩʨʝʜʩʪʚʘ ʠ ʨʝʩʫʨʩʳ. ʀʥʥʦʚʘʮʠ-

ʦʥʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʮʝʩʩʫ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʚʪʦʨʦʛʦ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚʘʞʥʝʡʰʝʡ 

ʬʦʨʤʦʡ ʨʘʩʰʠʨʝʥʠʷ ʧʨʠʝʤʘ ʢʨʝʘʪʠʚʥʦʡ ʤʦʣʦʜʝʞʠ 

ʥʘ ʫʯʝʙʫ ʩʪʘʣʦ ʦʩʦʟʥʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʚʠʪʠʷ 

ʚʪʦʨʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʕʪʦ ʝʱʝ ʩʚʷʟʘʥʦ ʩ 

ʪʝʤ, ʯʪʦ ʚʭʦʞʜʝʥʠʝʤ ʩʪʨʘʥʳ ʚ ʤʠʨʦʚʦʝ ʩʦʦʙʱʝʩʪʚʘ 

ʧʦʢʘʟʘʣʦ ʥʝʜʦʩʪʘʪʢʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʝʱʝ 

ʙʦʣʴʰʝ ʧʨʝʜʲʷʚʣʷʶʪ ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʩʪʨʘʥʝ. ʀʩ-

ʩʣʝʜʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʚʪʦʨʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘ-

ʥʠʷ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ, ʚ ʧʝʨʠʦʜ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴ-

ʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʫʛʣʫʙʣʝʥʠʷ ʨʳʥʦʯ-

ʥʦʡ ʵʢʦʥʦʤʠʢʠ ʩʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʚʳʧʫʩʢʥʠʢʦʚ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʥʝ ʛʦʪʦʚʘ ʢ ʠʟʤʝʥʝ-

ʥʠʷʤ, ʠʭ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʥʝ ʦʪʚʝʯʘʶʪ ʩʦʚʨʝ-

ʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦ-

ʚʘʥʠʷ, ʛʜʝ ʦʨʛʘʥʠʟʦʚʘʥʦ ʚʪʦʨʦʝ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘ-

ʥʠʝ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ ʚʦʧʨʦʩʳ ʩʪʠʤʫ-

ʣʠʨʦʚʘʥʠʷ ʫʯʝʙʥʦʡ ʠ ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʧʨʦ-

ʬʝʩʩʦʨʩʢʦ- ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʩʦʟʜʘʥʠʝ 
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ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʨʝʘʣʴ-

ʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚʥʝʜʨʝʥʠʷ ʠʭ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ. 

ɺ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʥʝʦʙʭʦʜʠʤʦ ʰʠʨʝ ʨʘʩʧʨʦʩʪʨʘ-

ʥʷʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʴ-

ʩʢʠʭ ʢʘʜʨʦʚ, ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʫʙʣʠʢʘʮʠʠ 

ʧʨʦʬʝʩʩʦʨʩʢʦ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ ʫʥʠʚʝʨ-

ʩʠʪʝʪʦʚ ʚ ʧʨʘʢʪʠʢʫ. ɺ ʵʪʦʤ ʧʣʘʥʝ ʩʪʘʣʦ ʥʦʚʳʤ ʧʦʜ-

ʭʦʜʦʤ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʚʪʦʨʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘ-

ʥʠʷ, ʩʦʟʜʘʥʠʝ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʥʦʚʦʛʦ ʧʦʢʦ-

ʣʝʥʠʷ ʫʥʠʚʝʨʩʠʪʝʪʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʪʨʘʥʝ 

ʨʘʙʦʪʘʝʪ 132 ʫʥʠʚʝʨʩʠʪʝʪ, ʠʭ ʯʠʩʣʦ ʧʦʩʪʝʧʝʥʥʦ 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ. ʊʘʢʞʝ ʧʦʜʧʠʩʘʥʳ ʜʦʛʦʚʦʨʘ ʩ ʟʘʨʫ-

ʙʝʞʥʳʤʠ ʧʘʨʪʥʝʨʘʤʠ ʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʠʭ ʬʠʣʠʘʣʦʚ 

ʚ ʩʪʨʘʥʝ. ɼʣʷ ʦʢʘʟʘʥʠʷ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʧʦ-

ʤʦʱʠ ʧʨʦʬʝʩʩʦʨʩʢʦ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʚ ʊʘʰʢʝʥʪʝ ʙʫʜʝʪ ʧʦ-

ʩʪʨʦʝʥʘ ʩʦʚʨʝʤʝʥʥʘʷ, ʦʪʚʝʯʘʶʱʠʤ ʤʠʨʦʚʳʤ ʪʨʝʙʦ-

ʚʘʥʠʷʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʨʝʩʫʨʩʥʳʡ ʮʝʥʪʨ, ʙʠʙʣʠʦ-

ʪʝʢʘ .ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʨʘʟʚʠʪʠʷ ʚʪʦʨʦʛʦ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʦʙʣʘʜʘʶʱʠʭ ʠʥ-

ʥʦʚʘʮʠʦʥʥʳʤ ʤʳʰʣʝʥʠʝʤ, ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦ-

ʚʘʥʥʳʭ ʢʘʜʨʦʚ ʜʣʷ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ, ʩʦʚʤʝʩʪ-

ʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʟʘʨʫʙʝʞʥʳʤʠ ʧʘʨʪʥʝʨʘʤʠ, ʩʪʨʦ-

ʠʪʝʣʴʩʪʚʘ, ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ, ʥʦʚʳʭ ʦʪʨʘʩʣʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʨʘʟʚʠ-

ʪʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ 

ʧʨʠʦʙʨʝʪʘʝʪ ʧʦʜʛʦʪʦʚʢʘ ʫʯʠʪʝʣʝʡ ʚ ʫʥʠʚʝʨʩʠʪʝʪʘʭ 

ʧʦ ʚʪʦʨʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʦʙʫʯʘʶʪ ʫʯʝʥʠ-

ʢʦʚ ʥʘ ʦʩʥʦʚʝ ʥʦʚʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ. ʉ 

ʫʯʝʪʦʤ ʟʘʜʘʯ ʥʦʚʦʛʦ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ, ʩʦʚʨʝʤʝʥʥʳʡ 

ʫʯʠʪʝʣʴ, ʚʝʜʫʱʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ 

ʰʢʦʣʝ, ʜʦʣʞʝʥ ʙʳʪʴ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʩʧʝʮʠʘʣʠʩʪʦʤ, 

ʥʝ ʪʦʣʴʢʦ ʫʯʠʪʴ, ʥʦ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʚʳʰʘʪʴ 

ʩʚʦʶ ʢʚʘʣʠʬʠʢʘʮʠʶ, ʪʦ ʝʩʪʴ ʧʦʩʪʦʷʥʥʦ ʨʘʙʦʪʘʪʴ 

ʥʘʜ ʩʦʙʦʡ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʚʦʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʳʝ ʟʥʘʥʠʷ, ʤʝʪʦʜʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ, ʧʝʜʘʛʦʛʠʯʝ-

ʩʢʫʶ ʢʚʘʣʠʬʠʢʘʮʠʶ. 

ɺ ʮʝʣʷʭ ʧʦʜʜʝʨʞʢʠ ʢʨʝʘʪʠʚʥʦʡ ʤʦʣʦʜʝʞʠ, 

ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʙʫʜʝʪ 

ʦʨʛʘʥʠʟʦʚʘʥ ʢʦʥʢʫʨʩ çɹʫʜʫʱʠʡ ʫʯʸʥʳʡè. [ɺʳʩʪʫʧ-

ʣʝʥʠʝ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʐʘʚʢʘʪʘ 

ʄʠʨʟʠʸʝʚʘ ʥʘ ʬʦʨʫʤʝ ʤʦʣʦʜʝʞʠ ʋʟʙʝʢʠʩʪʘʥʘ, 

26.12.20, ʉ. 2] ʅʘ ʣʫʯʰʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ 

ʤʦʣʦʜʸʞʠ ʙʫʜʫʪ ʥʘʧʨʘʚʣʝʥʳ ʬʠʥʘʥʩʦʚʳʝ ʩʨʝʜʩʪʚʘ 

ʚ ʜʦʩʪʘʪʦʯʥʦʤ ʦʙʲʝʤʝ. ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʨʝ-

ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʪʦʨʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷ-

ʝʪʩʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʝʧʦʜʘʚʘʝʤʳʭ ʩʧʝʮʠ-

ʘʣʴʥʳʭ ʧʨʝʜʤʝʪʦʚ ʧʨʦʬʠʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ. ʕʪʦʪ 

ʧʨʦʮʝʩʩ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥ ʩ ʧʝʜʘʛʦʛʠʯʝʩʢʠʤ 

ʤʘʩʪʝʨʩʪʚʦʤ ʧʨʦʬʝʩʩʦʨʩʢʦ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦ-

ʩʪʘʚʘ, ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʤ 

ʫʨʦʚʥʝʤ, ʤʝʪʦʜʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʦʡ ʦʪʚʝʯʘʶʱʝʡ 

ʪʨʝʙʦʚʘʥʠʷʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʠ ʩʠʩʪʝʤ-

ʥʦʡ ʨʘʙʦʪʳ ʥʘʜ ʧʦʚʳʰʝʥʠʝʤ ʩʚʦʝʡ ʢʚʘʣʠʬʠʢʘʮʠʠ. 

ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʢʘʯʝʩʪʚʘ ʫʯʝʙ-

ʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʫʥʠʚʝʨʩʠʪʝʪʘʭ, ʚʥʝʜʨʝʥʘ ʧʨʘʢʪʠʢʘ 

ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʫʨʦʚʥʷ ʧʨʝʧʦʜʘʚʘʥʠʷ. ɺ ʩʪʨʘʥʝ 

ʥʘʯʘʪʘ ʨʘʙʦʪʘ ʰʠʨʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʩʪʘ-

ʪʴʠ 16 ɿʘʢʦʥʘ çʆʙ ʦʙʨʘʟʦʚʘʥʠʠè, ʯʪʦ çʜʠʩʪʘʥʮʠʦʥ-

ʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʧʦʣʫʯʝʥʠʝ ʦʙʫʯʘʶ-

ʱʠʤʠʩʷ ʥʝʦʙʭʦʜʠʤʳʭ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʯʝʙʥʳʤʠ ʧʣʘʥʘʤʠ ʠ ʫʯʝʙʥʳʤʠ ʧʨʦ-

ʛʨʘʤʤʘʤʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʚʩʝ-

ʤʠʨʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʝʪʠ ʀʥʪʝʨʥʝʪè. [ɿʘʢʦʥ 

ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ çʆʙ ʦʙʨʘʟʦʚʘʥʠʠè. ʅʘʮʠʦ-

ʥʘʣʴʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, 24.09.2020 

ʛ., ˉ 03/20/637/1313]. 

ʈʝʟʫʣʴʪʘʪʳ 
ɺ ʮʝʣʷʭ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʨʘ-

ʙʦʪʳ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʚʪʦ-

ʨʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 21 ʥʦʷʙʨʷ 2017 ʛʦʜʘ 

ʙʳʣʦ ʧʨʠʥʷʪʦ ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʂʘʙʠʥʝʪʘ ʄʠʥʠʩʪʨʦʚ 

ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʫʩʪʘʚʘ 

ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʚʪʦ-

ʨʦʛʦ ʚʳʩʰʝʛʦ ʠ ʚʝʯʝʨʥʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷè[ ʅʘʮʠʦ-

ʥʘʣʴʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, 23.11.2017 

ʛʦʜ., 09/17/930/0301; 01.02.2020 ʛʦʜ., 

09/20/59/0126)] 

ɺ ʢʘʯʝʩʪʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʤʳ ʦʛʨʘʥʠʯʠʣʠʩʴ ʨʘʩʩʤʦʪʨʝʪʴ ʜʦʩʪʠʛʥʫʪʳʝ 

ʠʪʦʛʠ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʦʜʛʦ-

ʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʊʘʰʢʝʥʪʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʟʘ ʛʦʜʳ ʥʦʚʦʛʦ 

ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʫʥʠ-

ʚʝʨʩʠʪʝʪʝ ʧʨʦʚʦʜʷʪʩʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʘʷ ʨʘʙʦʪʘ ʧʦ 

ʜʘʣʴʥʝʡʰʝʡ ʤʦʜʝʨʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʩʦ-

ʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʠʣʝʥʠʝʤ ʢʦʥʢʫʨʝʥʮʠʠ ʤʝʞʜʫ ʚʳʩ-

ʰʠʤʠ ʫʯʝʙʥʳʤʠ ʟʘʚʝʜʝʥʠʷʤʠ ʧʦʜʛʦʪʦʚʢʠ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʵʢʦʥʦʤʠʢʠ. ʊʘʰ-

ʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʠʤʠʜʞ 

ʩʨʝʜʠ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʩʪʨʘʥʳ ʧʦ ʧʦʜʛʦ-

ʪʦʚʢʠ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʢʘʜʨʦʚ. ʉ ʫʯʝʪʦʤ ʧʦʚʳʰʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʫʜʦʚʣʝʪʚʦ-

ʨʝʥʠʝ ʞʝʣʘʥʠʝ ʤʦʣʦʜʳʭ ʢʘʜʨʦʚ ʨʘʙʦʪʘʶʱʠʭ ʚ ʩʦ-

ʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʩʝʢʪʦʨʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʦ-

ʚʳʭ ʩʧʝʮʠʘʣʠʟʘʮʠʡ, ʚʦʟʥʠʢʣʘ ʦʙʲʝʢʪʠʚʥʘʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʝ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʰʠʨʝ-

ʥʠʷ ʬʘʢʫʣʴʪʝʪʘ ʚʪʦʨʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʚ ʫʥʠʚʝʨʩʠ-

ʪʝʪʝ. ʆʪʢʨʳʪʠʝ ʥʦʚʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʧʦ ʚʪʦʨʦʤʫ 

ʚʳʩʰʝʤʫ ʦʙʨʘʟʦʚʘʥʠʝ, ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʢʘʬʝʜʨ ʧʨʠ 

ʬʘʢʫʣʴʪʝʪʝ, ʪʨʝʙʫʝʪ ʧʨʠʚʣʝʯʝʥʠʝ ʢ ʫʯʝʙʥʦʤʫ ʧʨʦ-

ʮʝʩʩʫ, ʢ ʧʦʜʛʦʪʦʚʢʠ ʩʦʚʨʝʤʝʥʥʳʭ ʵʢʦʥʦʤʠʩʪʦʚ, ʚʳ-

ʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʨʦʬʝʩʩʦʨʩʢʦ ʧʝʜʘʛʦʛʠ-

ʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ɺ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʧʝʰʥʦʡ ʨʘ-

ʙʦʪʳ ʬʘʢʫʣʴʪʝʪʘ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʧʦʦʱʨʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʫʯʝʙʥʦʡ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʝʜʘʛʦʛʦʚ. ʈʝʰʝʥʠʝʤ ʦʪʙʦʨʦʯʥʦʡ ʢʦ-

ʤʠʩʩʠʠ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʝʞʝʤʝʩʷʯʥʘʷ ʧʨʠʙʘʚʢʘ ʢ ʟʘ-

ʨʘʙʦʪʥʦʡ ʧʣʘʪʝ ʧʝʜʘʛʦʛʦʚ ʦʪ 30 ʜʦ 60%. ɺ ʧʨʦʮʝʩʩʝ 

ʧʦʜʛʦʪʦʚʢʠ ʵʢʦʥʦʤʠʩʪʦʚ ʧʦ ʚʪʦʨʦʤʫ ʚʳʩʰʝʤʫ ʦʙ-

ʨʘʟʦʚʘʥʠʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʪʩʷ ʦʧʳʪ ʚʝʜʫʱʠʭ ʫʥʠ-

ʚʝʨʩʠʪʝʪʦʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʤʠʨʘ. ʄʦʣʦʜʳʝ ʠ ʧʝʨ-

ʩʧʝʢʪʠʚʥʳʝ ʢʘʜʨʳ, ʟʥʘʶʱʠʝ ʠʥʦʩʪʨʘʥʥʳʝ ʷʟʳʢʠ 

ʥʘʧʨʘʚʣʷʶʪʩʷ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚ ʟʘʨʫ-

ʙʝʞʥʳʝ ʫʥʠʚʝʨʩʠʪʝʪʳ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʫʶ ʧʦʤʦʱʴ ʚ 

ʧʦʚʳʰʝʥʠʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ, 

ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʫʥʠʚʝʨʩʠʪʝʪʘ ʦʢʘʟʳʚʘʝʪ ʈʝʩʧʫʙʣʠ-

ʢʘʥʩʢʠʡ ʬʦʥʜ çʕʣ ʶʨʪ ʭʫʨʤʘʪʠè, ʩʧʝʮʠʘʣʴʥʦ ʩʦ-

ʟʜʘʥʥʦʛʦ ʨʝʰʝʥʠʝʤ ʇʨʝʟʠʜʝʥʪʘ ʋʟʙʝʢʠʩʪʘʥʘ. ʈʘʩ-

ʠhʨʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʛʦʪʦʚʢʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʚʪʦʨʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʩʪʘʣʦ ʚʘʞ-

ʥʳʤ ʩʦʮʠʘʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʫʜʦʚʣʝʪʚʦʨʝʥʠʠ 
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ʧʦʪʨʝʙʥʦʩʪʝʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ 

ʢ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤ ʢʘʜʨʘʤ. ɺ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ 

ʨʘʟʚʠʪʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʊʘʰʢʝʥʪʩʢʦʤ ʛʦʩ-

ʫʜʘʨʩʪʚʝʥʥʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʜʝʡ-

ʩʪʚʫʝʪ 16 ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʜʣʷ ʩʪʫ-

ʜʝʥʪʦʚ ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʚʪʦʨʦʤʫ ʚʳʩʰʝʤʫ ʦʙʨʘʟʦ-

ʚʘʥʠʷ. ɺ ʮʝʣʷʭ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʞʝʣʘʥʠʡ ʩʪʫʜʝʥʪʦʚ 

ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʦʪʢʨʳʪʳ ʩʦʚʨʝʤʝʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ, 

ʚ ʯʘʩʪʥʦʩʪʠ ʩʝʨʚʠʩ ʪʫʨʠʟʤʘ, ʙʘʥʢʦʚʩʢʦʝ ʜʝʣʦ, ʵʢʦ-

ʥʦʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʙʠʟʥʝʩ ʠʥʬʦʨʤʘʪʠʢʘ, 

ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ, ʣʦʛʠ-

ʩʪʠʢʘ ʠ ʜʨʫʛʠʝ. ɺ ʩʪʨʘʥʝ ʩʦʟʜʘʥʳ ʧʨʘʚʦʚʳʝ ʦʩʥʦʚʳ 

ʜʣʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʩʝʭ ʩʦʮʠʘʣʴʥʳʭ ʛʨʫʧʧ, ʞʝʣʘ-

ʶʱʠʭ ʧʦʩʪʫʧʠʪʴ ʚ ʫʥʠʚʝʨʩʠʪʝʪʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʙ-

ʨʘʟʦʚʘʥʠʷ ʧʦ ʚʪʦʨʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. ɺ ʮʝʣʷʭ ʩʦʮʠ-

ʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ ʩʪʫʜʝʥʪʦʚ ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʚʪʦ-

ʨʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʧʦʣʴʟʦʚʘʥʠʝ ʫʩʣʫʛʘʤʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʥʦʛʦ ʮʝʥʪʨʘ, ʚʳʜʘʯʘ ʫʯʝʙ-

ʥʠʢʦʚ ʠ ʫʯʝʙʥʳʤʠ ʧʦʩʦʙʠʷʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʙʝʩ-

ʧʣʘʪʥʦ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʩʝʛʦ 51 ʫʥʠʚʝʨ-

ʩʠʪʝʪʳ ʩʪʨʘʥʳ ʠʤʝʶʪ ʧʨʘʚʦ ʧʨʠʥʷʪʠʷ ʩʪʫʜʝʥʪʦʚ ʥʘ 

ʫʯʝʙʫ, ʞʝʣʘʶʱʠʭ ʫʯʠʪʴʩʷ ʚ ʬʘʢʫʣʴʪʝʪʘʭ ʚʪʦʨʦʛʦ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɸʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʝʞʝ-

ʛʦʜʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʦ ʩʪʫʜʝʥʪʦʚ ʦʙʫʯʘʶ-

ʱʠʭʩʷ ʧʦ ʚʪʦʨʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. 

ɼʠʩʢʫʩʩʠʷ 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʥʠʷ 

ʚ ʈʝʩʧʫʙʣʠʢʝ ʋʟʙʝʢʠʩʪʘʥ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʪʨʫ-

ʜʘʭ ʫʯʝʥʳʭ-ʦʙʱʝʩʪʚʦʚʝʜʦʚ ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʄ.ɺ.ʃʦʤʦʥʦʩʦʚʘ 

(ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ), ʈʦʩʩʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ɻ.ɺ. ʇʣʝʭʘʥʦʚʘ (ʈʦʩʩʠʡ-

ʩʢʘʷ ʌʝʜʝʨʘʮʠʷ), ʋʥʠʚʝʨʩʠʪʝʪʘ ɻʘʨʚʘʨʜʘ (ʉʐɸ), 

ʋʥʠʚʝʨʩʠʪʝʪʘ ʆʢʩʬʦʨʜʘ (ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ), ʇʘ-

ʨʠʞʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʌʨʘʥʮʠʷ), ʋʥʠʚʝʨʩʠʪʝʪʘ 

ʅʘʛʦʷ (ʗʧʦʥʠʷ), ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʋʟ-

ʙʝʢʠʩʪʘʥʘ ʠʤʝʥʠ ʄ.ʋʣʫʛʙʝʢʘ (ʋʟʙʝʢʠʩʪʘʥ), ʊʘʰ-

ʢʝʥʪʩʢʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʥʠ-

ʚʝʨʩʠʪʝʪʘ, (ʋʟʙʝʢʠʩʪʘʥ), ʊʘʰʢʝʥʪʩʢʦʛʦ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʫʟʙʝʢʩʢʦʛʦ ʷʟʳʢʘ ʠ 

ʣʠʪʝʨʘʪʫʨʳ (ʋʟʙʝʢʠʩʪʘʥ), ʊʘʰʢʝʥʪʩʢʦʛʦ ɻʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ 

ʅʠʟʘʤʠ (ʋʟʙʝʢʠʩʪʘʥ), ʋʟʙʝʢʩʢʠʡ ʥʘʫʯʥʦ ʠʩʩʣʝʜʦ-

ʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʠʤʝʥʠ 

ʂʘʨʠ ʅʠʷʟʠ (ʋʟʙʝʢʠʩʪʘʥ), ʉʘʤʘʨʢʘʥʜʩʢʦʛʦ ɻʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʋʟʙʝʢʠʩʪʘʥ), ʌʝʨʛʘʥ-

ʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʋʟʙʝʢʠ-

ʩʪʘʥ). 

ɹʦʣʴʰʦʡ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʦʨ-

ʛʘʥʠʟʘʮʠʷʤʠ - ɺʩʝʤʠʨʥʳʡ ʙʘʥʢ ʧʨʝʜʩʪʘʚʠʣ çɼʦ-

ʢʣʘʜ ʦ ʤʠʨʦʚʦʤ ʨʘʟʚʠʪʠʠ 2018: ʆʙʫʯʝʥʠʝ ʢʘʢ ʩʨʝʜ-

ʩʪʚʦ ʨʝʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʝʨʩʧʝʢʪʠʚè, ʘ 

ʪʘʢʞʝ ʦʙʩʫʞʜʝʥʳ ʤʝʨʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʩʝʢʪʦʨʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʚ ʋʟʙʝʢʠ-

ʩʪʘʥʝ. (2018), ʜʦʢʣʘʜ Uzbekistan - education sector 

analysis (ʘʥʛʣʠʡʩʢʠʡ) (2018), ʆʙʟʦʨ ʩʠʩʪʝʤʳ ʦʙʨʘ-

ʟʦʚʘʥʠʷ ʋʟʙʝʢʠʩʪʘʥʘ ʦʧʫʙʣʠʢʦʚʘʥ ʥʘ ʨʝʩʫʨʩʝ 

exclusive.kz (ʂʘʟʘʭʩʪʘʥ 30 ʤʘʷ 2019 ʛ. ) ɼʦʢʣʘʜ ʧʦ 

ʮʝʣʷʤ ʨʘʟʚʠʪʠʷ ʪʳʩʷʯʝʣʝʪʠʷ ʋʟʙʝʢʠʩʪʘʥʘ. ʇʦʩʪʦ-

ʷʥʥʦʛʦ ʢʦʦʨʜʠʥʘʪʦʨʘ ʆʆʅ ʚ ʋʟʙʝʢʠʩʪʘʥ (2015), 

ʇʝʨʚʘʷ ʅʘʮʠʦʥʘʣʴʥʘʷ ʄʦʜʝʣʴ ʆʆʅ ʜʣʷ ʫʯʘʱʠʭʩʷ 

ʰʢʦʣ ʋʟʙʝʢʠʩʪʘʥʘ(2019), ʇʈʆʆʅ ʠ ʩʠʩʪʝʤʘ ʆʨ-

ʛʘʥʠʟʘʮʠʠ ʆʙʲʝʜʠʥʝʥʥʳʭ ʅʘʮʠʡ ʚ ʋʟʙʝʢʠ-

ʩʪʘʥʝ (2019), ʈʘʤʦʯʥʘʷ ʧʨʦʛʨʘʤʤʘ ʆʆʅ ʧʦ ʦʢʘʟʘ-

ʥʠʶ ʩʦʜʝʡʩʪʚʠʷ ʈʝʩʧʫʙʣʠʢʝ ʋʟʙʝʢʠʩʪʘʥ ʚ ʮʝʣʷʭ 

ʨʘʟʚʠʪʠʷ (ʖʅɼɸʌ) ʥʘ 2016ï2020 ʛʛ./UNDP 

(ʇʈʆʆʅ) (2015). 

ʉʧʝʮʠʘʣʠʩʪʘʤʠ ɺʩʝʤʠʨʥʦʛʦ ʙʘʥʢʘ ʩʜʝʣʘʥ ʘʥʘ-

ʣʠʟ ʩʦʩʪʦʷʥʠʷ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʪʨʫʜʘʭ ʫʯʝʥʳʭ, ʚʭʦʜʷʱʠʭ ʚ ʤʝʞʜʫ-

ʥʘʨʦʜʥʫʶ ʧʨʦʛʨʘʤʤʫ ʧʨʠʚʦʜʠʪʩʷ ʛʣʫʙʦʢʠʡ, ʥʘʫʯ-

ʥʳʡ ʦʙʟʦʨ ʩʠʩʪʝʤʳ ʧʦʜʛʦʪʦʚʢʠ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠ-

ʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ ʚ ʋʟʙʝʢʠʩʪʘʥʝ. ʈʝʟʫʣʴʪʘʪʳ ʥʘʫʯ-

ʥʦʛʦ ʦʙʟʦʨʘ ʦʧʫʙʣʠʢʦʚʘʥʳ ʥʘ ʨʝʩʫʨʩʝ exclusive.kz 

(ʂʘʟʘʭʩʪʘʥ 30 ʤʘʷ 2019 ʛ). 

ɺʦʧʨʦʩʳ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʨʘ-

ʙʦʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʨʝʩʫʨʩʥʳʭ ʮʝʥʪʨʦʚ, ʥʦʚʳʝ 

ʧʦʜʭʦʜʳ ʢ ʮʠʬʨʦʚʠʟʘʮʠʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ , 

ʢʦʤʧʣʝʢʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ "ʦʙʨʘʟʦʚʘʥʠʝ" 

ʨʝʩʧʫʙʣʠʢʠ, ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʬʝʨʝ ʚʳʩ-

ʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ,  ʧʫʪʠ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙ-

ʱʝʩʪʚʘ: ʤʦʜʝʨʥʠʟʘʮʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʚʫʟʘʭ ʋʟʙʝ-

ʢʠʩʪʘʥʘ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʪʨʫʜʘʭ ʫʯʝʥʳʭ 

ʦʙʱʝʩʪʚʦʚʝʜʦʚ, ʵʢʦʥʦʤʠʩʪʦʚ, ʧʝʜʘʛʦʛʦʚ ʋʟʙʝʢʠ-

ʩʪʘʥʘ: ɸʙʜʫʨʘʭʤʘʥʦʚ ʂ., ʐʝʨʤʫʭʘʤʝʜʦʚ ɸ., ɸʙʜʫʣ-

ʣʘʝʚʘ ɼ.(2020), ɸʙʜʫʣʣʘʝʚ ɸ.ʍ., ʂʫʨʙʘʥʦʚ 

ʈ.ʂ.(2015), ɸʙʜʫʣʣʘʝʚʘ ɼ.ʂ.(2020), ɸʙʜʫʣʣʘʝʚʘ 

ʄ.ʍ., ɪʚʤʠʜʜʠʥʦʚ ʄ.ʄ.ʋ., ʈʘʭʤʦʥʦʚ ɸ.ʀ.ʋ.(2019), 

ɸʟʠʟʭʘʥʦʚ ʅ.ʉ., ɻʘʡʜʘʙʨʫʩ ʅ.ɺ.(2017), ʄʘʭʤʫʪʭʦʜ-

ʞʘʝʚʘ ʃ.ʉ.(2019). 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦ-

ʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʜʝʡ ʠ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʧʨʦʚʝʜʝʥʠʠ ʣʝʢʮʠʦʥʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ, 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ SMART ʪʝʭʥʦʣʦ-

ʛʠʷʭ, ʚʦʧʨʦʩ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʨʦʣʴ ʠʥʥʦʚʘ-

ʮʠʡ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʛʫʤʘʥʠʪʘʨʥʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʥʘʫʢ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʪʨʫʜʘʭ ʩʣʝʜʫʶ-

ʱʠʭ ʫʯʝʥʳʭ: ɸʙʜʫʤʘʣʠʢʦʚ ɸ.ɸ. (2018), ɸʢʨʘʤʦʚʘ 

ʌ.ɸ.(2018),ɸʣʣʘʷʨʦʚʘ ʉ.ʅ., ɸʩʢʘʨʦʚ ɸ.ɼ.,(2020), 

ɸʥʘʨʢʫʣʦʚʘ ɻ.ʄ., ʈʫʟʠʤʘʪʦʚʘ ɻ.ɸ.(2018), ɸʭʤʝʜʦʚ 

ɸ.ɸ.(2019), ʍʦʰʠʤʦʚ ʋ.ʂ.(2019). 

ʇʝʨʩʧʝʢʪʠʚʘʤ ʨʘʟʚʠʪʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘ-

ʟʦʚʘʥʠʷ, ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘ-

ʥʠʷ ʢʘʯʝʩʪʚʘ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʵʢʦʥʦʤʠʢʠ,   ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ, ʧʨʠʤʝʥʝʥʠʶ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ 

ʧʨʝʧʦʜʘʚʘʥʠʠ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ, ʨʦʣʠ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʘ ʚ ʧʦʜʛʦʪʦʚʢʝ ʛʘʨʤʦʥʠʯʥʦ 

ʨʘʟʚʠʪʦʡ ʣʠʯʥʦʩʪʠ, ʠʥʥʦʚʘʮʠʷʤ ʚ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦ-

ʚʘʥʠʷ: ʩʫʱʥʦʩʪʴ, ʧʨʦʙʣʝʤʳ ʠ ʧʫʪʠ ʨʝʰʝʥʠʷ, ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʶ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦ-

ʚʘʥʠʠ,  

 ʧʨʦʙʣʝʤʘʤ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʚʳʩʰʝʛʦ ʦʙ-

ʨʘʟʦʚʘʥʠʷ - ʢʘʢ ʬʘʢʪʦʨʘʤʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠ-

ʪʠʷ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ  ʧʦʩʚʷʱʝʥʳ ʨʘʙʦʪʳ 

ʩʣʝʜʫʶʱʠʭ ʘʚʪʦʨʦʚ: ɸʭʤʝʜʦʚ ɹ.ɸ.(2020), ɸʰʫʨʦʚʘ 

ʍ.ʍ. (2020), ɸʰʫʨʟʦʜʘ ʃ.ʄ.(2020), ɹʝʢʙʘʝʚ 

ʈ.ʈ(2020), ɹʫʨʭʦʥʦʚʘ ɻ.ɻ(2019), ɺʘʣʠʞʦʥʦʚ ʍ., ʕʨ-

ʥʠʡʦʟʦʚ ʋ.ʂ.(2020). 

ʊʝʦʨʝʪʠʯʝʩʢʦʤʫ ʦʩʤʳʩʣʝʥʠʶ ʚʦʧʨʦʩʦʚ ʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʥʠʷ ʨʘʙʦʪʳ ʥʘ  ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʚ 
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ʩʠʩʪʝʤʝ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʠ ʧʦʚʳʰʝʥʠʶ ʢʚʘʣʠʬʠʢʘ-

ʮʠʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʢʘʜʨʦʚ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ ʧʨʘʚʦ-

ʚʳʝ ʚʦʧʨʦʩʳ ʨʝʬʦʨʤʠʨʦʚʘʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘ-

ʥʠʷ, ʨʘʟʚʠʪʠʝ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʢ ʚʘʞ-

ʥʦʛʦ ʬʘʢʪʦʨʘ ʚ ʫʩʪʦʡʯʠʚʦʤ ʨʘʟʚʠʪʠʠ ʩʪʨʘʥʳ, ʚ 

ʫʩʣʦʚʠʷʭ ʥʦʚʦʛʦ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ ʧʦʩʚʷʱʝʥʳ ʥʘʫʯ-

ʥʳʝ ʪʨʫʜʳ ʩʣʝʜʫʶʱʠʭ ʘʚʪʦʨʦʚ: ɺʦʜʦʧʴʷʥʦʚʘ 

ɽ.ɺ.(2020), ʂʦʜʠʨʦʚ ɹ.ɹ.(2020), ʄʫʪʘʣʦʚ ʐ.ɸ., ʍʫ-

ʞʘʤʰʫʢʫʨʦʚ ʅ.ɸ.(2018), ʅʘʤ ɸ.ʃ.(2018), ʅʘʨʦʚ 

ʋ.ʀ., ʅʝʤʘʪʦʚʘ ɸ.(2019), ʆʪʘhʝʭʦʚ ɿ.ʀ., ʅʘʨʠʤʦʚʘ 

ʄ.ʀ.ʂ., ʍʘʣʠʣʦʚʘ ʋ.ʊ.(2018). 

ʇʨʦʚʝʜʝʥʦ ʥʘʫʯʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦ ʩʦʩʪʦʷʥʠʠ, 

ʧʘʨʘʤʝʪʨʘʭ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʨʘʩʰʠʨʝʥʠʷ ʠ ʧʦ ʜʘʣʴ-

ʥʝʡʰʝʤʫ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʚ ʩʪʨʘʥʝ. 

ʋʯʝʥʳʝ ʦʙʨʘʪʠʣʠ ʚʥʠʤʘʥʠʝ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʠ ʫʢʨʝʧʣʝ-

ʥʠʷ ʩʚʷʟʝʡ ʠʭ ʩ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʚ 

ʫʩʣʦʚʠʷʭ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʝʝ ʨʦʣʠ ʚ ʠʥʪʝʨʝʩʘʭ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ: ʈʘʤʘʪʦʚ 

ɾ.ʉ., ɹʘʨʘʪʦʚ ʈ.ʋ.,(2018), ʈʘʭʤʘʥʦʚ ʅ.ʈ.(2018), ʈʫ-

ʟʠʝʚʘ ɼ.ʀ.(2018), ʉʘʠʪʢʘʩʠʤʦʚ ɸ., ʀʩʘʭʦʥʦʚ 

ɾ.(2019), ʉʝʡʪʤʫʨʘʪʦʚ ʈ.ɸ., ɼʞʘʣʠʣʦʚ ʌ.ɸ.(2018). 

ɺʘʞʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʠʩʩʣʝʜʫʝʤʦʡ ʧʨʦʙʣʝʤʳ 

ʷʚʣʷʶʪʩʷ ʪʨʫʜʳ ʫʯʝʥʳʭ ʧʝʜʘʛʦʛʦʚ, ʬʠʣʦʩʦʬʦʚ, ʦʙ-

ʱʝʩʪʚʦʚʝʜʦʚ, ʵʢʦʥʦʤʠʩʪʦʚ ʧʦʩʚʷʱʝʥʥʳʝ ʦʩʦʙʝʥʥʦ-

ʩʪʷʤ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙ-

ʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ: ʊ˄ʭʪʘ-

ʝʚʘ ɿ.ʐ., ʂʘʥʦʘʪʦʚʘ ɼ.ʉ., ɾʘʤʦʣʦʚ 

ɾ.ʊ.(2019),ʋʤʘʨʦʚʘ ɼ.ɿ.(2018), ʍʘʣʤʫʨʘʜʦʚ 

ʈ.ʀ.(2020), ʍʘʢʠʤʦʚ ʅ.ʍ.(2020), ʐʘʨʠʧʦʚ ʂ.ɸ., 

ɸʭʤʝʜʞʘʥʦʚ ʂ.ɹ. (2020), ʖʥ ʉ.ʄ. (2019), ʐʦʝʚ 

ɸ.ʍ.(2021). 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ 

ʘʚʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʚʥʝʩʣʠ ʜʦʩʪʦʡʥʳʡ ʚʢʣʘʜ ʚ 

ʠʟʫʯʝʥʠʠ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʠ ʦʧʫʙʣʠʢʦʚʘʚʰʠʭ 

ʥʘʫʯʥʳʝ ʩʪʘʪʴʠ ʚ ʟʘʨʫʙʝʞʥʳʭ ʠʟʜʘʥʠʷʭ ʟʘ 

ʧʦʩʣʝʜʥʠʝ ʪʨʠ ʛʦʜʘ (çTheoretical & Applied 

Scienceè, çEuropean science reviewè, çEuropaische 

Fachhochschuleè, çEastern European Scientific 

Journalè, çSciences of Europeè). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʝʜʠ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ 

ʥʘʫʯʥʳʭ ʩʪʘʪʴʝʡ, ʨʘʙʦʪ ʦʪʩʫʪʩʪʚʫʝʪ ʢʦʤʧʣʝʢʩʥʳʡ 

ʧʦʜʭʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʦʣʴ ʚʪʦʨʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʧʦʜʛʦʪʦʚʢʠ ʩʦʚʨʝʤʝʥʥʳʭ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʙʥʳʭ 

ʢʘʜʨʦʚ. 

ɺʳʚʦʜʳ 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʫʧʨʘʚʣʝʥʠʠ ʥʦ-

ʚʳʤʠ ʦʪʨʘʩʣʷʤʠ ʵʢʦʥʦʤʠʢʠ, ʩʦʮʠʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ, 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʠ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʦʩʦʙʝʥʥʦ ʚ ʦʙʣʘʩʪʷʭ, 

ʥʘʙʣʶʜʘʝʪʩʷ ʜʝʬʠʮʠʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʘʜʨʦʚ, 

ʘ ʪʝʤʧʳ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ ʚ 

ʩʪʨʘʥʝ ʪʨʝʙʫʶʪ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʬʫʥʜʘʤʝʥ-

ʪʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʠ ʧʦʪʝʥʮʠ-

ʘʣʝ ʩʠʩʪʝʤʳ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ ʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʥʠʶ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʧʦʣʫʯʘʶʱʠʭ 

ʚʪʦʨʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ.. 

ɺʦ-ʧʝʨʚʳʭ, ʩʣʝʜʫʝʪ ʩʜʝʣʘʪʴ ʪʘʢʠʝ ʩʝʨʴʸʟʥʳʝ 

ʰʘʛʠ, ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʷ ʩʠ-

ʩʪʝʤʳ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʚʪʦʨʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦ-

ʚʘʥʠʷ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦʩʪʠ, ʥʝ ʦʛʨʘʥʠʯʠʚʘʷʩʴ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʩʘ-

ʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴʶ ʬʘʢʫʣʴʪʝʪʦʚ ʛʜʝ ʛʦʪʦʚʷʪʩʷ 

ʢʘʜʨʳ ʧʦ ʚʪʦʨʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. 

ɺʦ-ʚʪʦʨʳʭ, ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʜʠʩʪʘʥʮʠʦʥʥʦʝ 

ʦʙʫʯʝʥʠʝ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʧʦ ʚʪʦʨʦʤʫ ʚʳʩ-

ʰʝʤʫ ʦʙʨʘʟʦʚʘʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʩʦʟʜʘʪʴ ʥʝʦʙ-

ʭʦʜʠʤʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʨʘʟʚʠʚʘʪʴ ʜʠʩʪʘʥʮʠʦʥ-

ʥʦʝ ʬʦʨʤʫ ʦʙʫʯʝʥʠʷ, ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʝʛʦ ʰʠ-

ʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʷʭ. ʕʪʦ ʧʨʝʜʦʩʪʘʚʠʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʰʝʥʠʷ 

ʚʦʧʨʦʩʘ ʦ ʜʦʩʪʠʞʝʥʠʠ ʧʦʣʥʦʛʦ ʦʭʚʘʪʘ ʞʝʣʘʶʱʠʭ 

ʧʦʣʫʯʠʪ ʚʪʦʨʦʝ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚʳʧʫʩʢʥʠʢʦʚ 

ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʩ ʚʳʩʰʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ, ʤʦʞʥʦ ʙʫ-

ʜʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʟʤʝʨ ʦʧʣʘʪʳ ʢʦʥʪʨʘʢʪʘ 

ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ. 

ɺ-ʪʨʝʪʴʠʭ, ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʩʤʦʪʨʝʪʴ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ, ʚʚʝʩʪʠ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜ-

ʭʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʨʦʣʝʤ ʢʘʯʝʩʪʚʘ ʚʪʦʨʦʛʦ ʚʳʩ-

ʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʮʝʣʷʭ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʚʪʦʨʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʩʣʝʜʫʝʪ ʧʨʠʛʣʘʩʠʪʴ ʢʦʥʩʫʣʴʪʘʥʪʦʚ, ʤʝʥʝʜʞʝʨʦʚ 

ʧʦ ʨʘʟʚʠʪʠʶ ʫʧʨʘʚʣʝʥʠʷ ʠʟ ʘʚʪʦʨʠʪʝʪʥʳʭ ʫʥʠʚʝʨ-

ʩʠʪʝʪʦʚ ʤʠʨʘ, ʘ ʛʣʘʚʥʦʝ, ʨʝʢʪʦʨʘʪʫ ʢʘʞʜʦʛʦ ʫʥʠʚʝʨ-

ʩʠʪʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʩʨʝʜʩʪʚʘ. 

ɺ ʯʝʪʚʝʨʪʳʭ, ʪʘʢʞʝ, ʧʝʨʝʜ ʫʥʠʚʝʨʩʠʪʝʪʘʤʠ 

ʩʪʦʠʪ ʨʷʜ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʟʘʜʘʯ, ʩ ʧʦʜʛʦʪʦʚʢʦʡ 

ʢʘʜʨʦʚ ʚʪʦʨʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʚʷʟʘʥʥʦʛʦ 

ʩ ʨʳʥʢʦʤ ʪʨʫʜʘ, ʧʝʨʝʩʤʦʪʨʦʤ ʥʘʧʨʘʚʣʝʥʠʡ, ʧʦ ʢʦ-

ʪʦʨʳʤ ʚʳʜʘʶʪʩʷ ʜʠʧʣʦʤʳ, ʩʪʠʤʫʣʠʨʦʚʘʥʠʝʤ ʧʦ-

ʚʳʰʝʥʠʷ ʥʘʫʯʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 

ʈʝʢʦʤʝʥʜʘʮʠʠ 

ɺʦ-ʧʝʨʚʳʭ, ʚ ʮʝʣʷʭ ʰʠʨʦʢʦʛʦ ʧʨʠʚʣʝʯʝʥʠʷ 

ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʚʪʦʨʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʥʝʦʙʭʦ-

ʜʠʤʦ ʦʢʘʟʘʪʴ ʠʤ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʠ, ʦʨʛʘʥʠʟʦ-

ʚʘʪʴ ʧʦʤʦʱʠ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ ʜʣʷ ʦʧʣʘʪʳ ʩʫʤʤʳ 

ʢʦʥʪʨʘʢʪʘ. 

ɺʦ-ʚʪʦʨʳʭ, ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ-

ʣʫʯʝʥʠʷ ʚʪʦʨʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʯʝʨʝʟ ʜʠʩʪʘʥʮʠʦʥ-

ʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʚ ʛʦʨʦʜʘʭ ʠ ʨʘʡʦʥʘʭ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʫʯʝʙʥʦ ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʳʝ ʮʝʥʪʨʳ ʧʦ ʦʢʘʟʘʥʠʶ ʤʝ-

ʪʦʜʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʦʙʫʯʘʶʱʠʤʩʷ ʩʪʫʜʝʥʪʘʤ ʧʦ 

ʚʪʦʨʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. 

ɺ-ʪʨʝʪʴʠʭ, ʝʞʝʛʦʜʥʦ ʧʝʨʝʩʤʦʪʨʝʪʴ ʥʘ ʫʯʝʥʦʤ 

ʩʦʚʝʪʝ ʫʥʠʚʝʨʩʠʪʝʪʘ ʩʦʜʝʨʞʘʥʠʝ ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ 

ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʦʙʫʯʘʶʱʝʡʩʷ ʧʦ ʚʪʦʨʦʡ ʩʧʝʮʠʘʣʴʥʦ-

ʩʪʠ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠʭ, ʩʦʢʨʘʪʠʪʴ ʯʠʩʣʦ ʜʠʩʮʠ-

ʧʣʠʥ, ʦʩʪʘʚʠʚ ʪʦʣʴʢʦ ʧʨʝʜʤʝʪʳ ʧʦ ʧʨʦʬʠʣʠʨʫʶ-

ʱʠʤ ʜʠʩʮʠʧʣʠʥʘʤ. 

ɺ-ʯʝʪʚʝʨʪʳʭ, ʦʪʣʠʯʥʠʢʦʚ ʫʯʝʙʳ ʧʦ ʚʪʦʨʦʡ ʩʧʝ-

ʮʠʘʣʴʥʦʩʪʠ, ʧʨʠʚʣʝʯʴ ʜʣʷ ʚʝʜʝʥʠʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦ-

ʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ, ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʠʭ ʚ ʤʘʛʠʩʪʨʘ-

ʪʫʨʫ. 
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Abstract 

It is examined a perspectives of researches and chances on mastering of Cosmos within the limits of idea of 

Russian cosmism, on the base of last cosmogonic notions that were disclosed in last decade of XX century. 

ɸʥʥʦʪʘʮʠʷ 
ʉʪʘʪʴʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʧʝʨʩʧʝʢʪʠʚʳ ʠʟʫʯʝʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʦʩʚʦʝʥʠʷ ʂʦʩʤʦʩʘ ʚ ʨʘʤʢʘʭ ʦʙʱʝʛʦ ʜʝʣʘ 

ʈʫʩʩʢʦʛʦ ʢʦʩʤʠʟʤʘ, ʥʘ ʙʘʟʝ ʩʘʤʳʭ ʧʦʩʣʝʜʥʠʭ ʢʦʩʤʦʛʦʥʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʦʪʢʨʳʚʰʠʭʩʷ ʚ ʧʦʩʣʝʜʥʝʝ 

ʜʝʩʷʪʠʣʝʪʠʝ ʍʍ ʚʝʢʘ. 

 

Keywords: celestial bodies, cosmogony, satellites, Earth, Moon, Mars, lunar rover. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʙʝʩʥʳʝ ʪʝʣʘ, ʢʦʩʤʦʛʦʥʠʷ, ʩʧʫʪʥʠʢʠ, ʢʦʩʤʦʥʘʚʪʠʢʘ, ʢʦʩʤʠʟʤ, ʣʫʥʦʭʦʜ. 

 

ʇʦʩʚʷʱʘʝʪʩʷ 100-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ 

ʇʘʚʣʘ ʀʣʴʠʯʘ 

ʕʡʟʣʝʨʘ, ʠʟʦʙʨʝʪʘʪʝʣʷ ʧʝʥʝʪʨʦʤʝʪʨʘ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʫʥʥʳʭ 

ʛʨʫʥʪʦʚ, ʠ 50-ʣʝʪʠʶ ʨʘʙʦʪʳ ʥʘ ʃʫʥʝ ʃʫʥʦ-

ʭʦʜʘ-1. 

 

ʅʦʚʳʡ ʚʠʪʦʢ ʧʦʟʥʘʥʠʷ ʠʤʝʝʪ ʩʚʦʝʡ ʙʘʟʦʡ 

ʧʨʝʜʳʜʫʱʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʨʠʨʦʜʝ ʚʝʱʝʡ, ʢʦʪʦ-

ʨʳʝ ʩ ʥʝʢʦʪʦʨʦʛʦ ʤʦʤʝʥʪʘ ʥʘʯʠʥʘʶʪ ʚʩʪʫʧʘʪʴ ʚ 

ʧʨʦʪʠʚʦʨʝʯʠʝ ʩ ʥʘʙʣʶʜʝʥʠʷʤʠ ʠ ʧʦʵʪʦʤʫ ʥʝ ʤʦʛʫʪ 

ʙʳʪʴ ʦʙʲʷʩʥʠʤʳ ʚ ʨʘʤʢʘʭ ʩʪʘʨʦʡ ʧʘʨʘʜʠʛʤʳ. 

ɼʦʩʪʘʪʦʯʥʦ ʠʟʚʝʩʪʝʥ ʮʠʢʣʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ 

ʨʘʟʚʠʪʠʷ ʟʝʤʥʳʭ ʮʠʚʠʣʠʟʘʮʠʡ [1; 5, ʩ.16-19; 11], ʧʝ-

ʨʠʦʜʠʯʝʩʢʠ ʪʝʨʷʶʱʠʭ ʠ ʧʦʚʪʦʨʷʶʱʠʭ ʜʦʩʪʠʛʥʫ-

ʪʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ. ʉʦʚʨʝʤʝʥʥʳʡ ʚʠʪʦʢ ʮʠʚʠʣʠ-

ʟʘʮʠʠ ʥʘʯʘʣʩʷ ʯʝʪʳʨʝ ʚʝʢʘ ʪʦʤʫ ʥʘʟʘʜ ʚ ʩʚʷʟʠ ʩ 

ʠʟʦʙʨʝʪʝʥʠʝʤ ʦʧʪʠʯʝʩʢʦʛʦ ʪʝʣʝʩʢʦʧʘ, ʚʥʦʚʴ ʦʪ-

ʢʨʳʚʰʝʛʦ ʧʫʪʴ ʢ ʥʘʙʣʶʜʘʪʝʣʴʥʦʤʫ ʠʟʫʯʝʥʠʶ 

ʫʩʪʨʦʡʩʪʚʘ ʥʝʙʝʩʥʳʭ ʪʝʣ ʂʦʩʤʦʩʘ [1], ʢʦʛʜʘ-ʪʦ ʠʟ-

ʚʝʩʪʥʦʛʦ ʜʨʝʚʥʠʤ ʮʠʚʠʣʠʟʘʮʠʷʤ (çʄʘʭʘʙʭʘʨʘʪʘè, 

çɸʚʝʩʪʘè, çʈʠʛʚʝʜʘè - ʊʠʣʘʢ ɹʘʣ ɻʘʥʛʘʜʭʘʨ ʠ ʜʨ.). 

ɺ ʥʦʚʫʶ ʵʨʫ ʚʦ ʚʪʦʨʦʤ ʚʝʢʝ ʘʩʪʨʦʥʦʤ ʂʣʘʚʜʠʡ ʇʪʦ-

ʣʝʤʝʡ ʚʸʣ ʩʦʙʩʪʚʝʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʚʸʟʜ ʩ ʧʦʤʦ-

ʱʴʶ ʠʟʦʙʨʝʪʸʥʥʦʛʦ ʠʤ çʘʩʪʨʦʣʷʙʦʥʘè ð ʚʧʦʩʣʝʜ-

ʩʪʚʠʠ ʘʩʪʨʦʣʷʙʠʠ, ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʚʦʩ-

ʭʦʜʘ ʠ ʟʘʭʦʜʘ ʥʝʙʝʩʥʳʭ ʩʚʝʪʠʣ ʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʠʤ 

ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʩʧʦʩʦʙʘ ʠʭ ʚʳʯʠʩʣʝʥʠʷ. ɺ ʜʚʫʭ ʢʥʠ-

ʛʘʭ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʇʣʘʥʝʪʥʳʝ ʛʠʧʦʪʝʟʳè ʇʪʦʣʝ-

ʤʝʡ ʧʨʝʜʩʪʘʚʠʣ ʛʝʦʮʝʥʪʨʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʤʠʨʘ ʚʨʘ-

ʱʘʶʱʠʭʩʷ ʚʦʢʨʫʛ ɿʝʤʣʠ ʥʝʙʝʩʥʳʭ ʩʬʝʨ. ɺ ʧʨʦʪʠ-

ʚʦʚʝʩ ɻʝʦʮʝʥʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʤʠʨʘ, 

ʦʙʥʘʨʫʞʠʚʰʝʡ ʩʪʨʘʥʥʫʶ ʟʘʧʫʪʘʥʥʦʩʪʴ ʚ ʜʚʠʞʝʥʠʠ 

ʥʝʢʦʪʦʨʳʭ ʧʣʘʥʝʪ, ʫ ʧʦʣʴʩʢʦʛʦ ʘʩʪʨʦʥʦʤʘ ʅʠʢʦʣʘʷ 

ʂʦʧʝʨʥʠʢʘ ʚ 1500-ʝ ʛʦʜʳ ʚʦʟʥʠʢʘʝʪ ʟʘʤʳʩʝʣ ʥʦʚʦʡ 

ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʡ ɻʝʣʠʦʮʝʥʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʩ 

ʜʚʠʞʝʥʠʝʤ ɿʝʤʣʠ ʠ ʧʣʘʥʝʪ ʚʦʢʨʫʛ ʉʦʣʥʮʘ. ʈʝʟʫʣʴ-

ʪʘʪʳ ʩʚʦʠʭ ʪʨʫʜʦʚ ʂʦʧʝʨʥʠʢ ʦʙʥʘʨʦʜʦʚʘʣ ʚ 1543 

ʛʦʜʫ ʚ ʢʥʠʛʝ çʆ ʚʨʘʱʝʥʠʷʭ ʥʝʙʝʩʥʳʭ ʩʬʝʨè. 

ɺ 1609 ʛʦʜʫ ɻʘʣʠʣʝʦ ɻʘʣʠʣʝʡ, ʚʧʝʨʚʳʝ ʥʘʙʣʶ-

ʜʘʷ ʯʝʨʝʟ ʩʦʙʨʘʥʥʳʡ ʠʤ ʦʧʪʠʯʝʩʢʠʡ ʪʝʣʝʩʢʦʧ 

ʥʝʙʝʩʥʳʝ ʪʝʣʘ, ʩʤʦʛ ʨʘʟʛʣʷʜʝʪʴ ʢʨʘʪʝʨʳ ʥʘ ʃʫʥʝ, 

ʦʪʜʝʣʴʥʳʝ ʟʚʝʟʜʳ ʄʣʝʯʥʦʛʦ ʇʫʪʠ ʠ ʩʧʫʪʥʠʢʠ ʖʧʠ-

ʪʝʨʘ. ɺ ʩʚʦʸʤ ʪʨʫʜʝ ñNuncius sidereusò (çɿʚʝʟʜʥʳʡ 

ʚʝʩʪʥʠʢè), ɻʘʣʠʣʝʡ ʚʦʟʚʝʩʪʠʣ ʤʠʨʫ ʦ ʩʚʦʠʭ ʧʝʨʚʳʭ 

ʦʪʢʨʳʪʠʷʭ, ʩʜʝʣʘʥʥʳʭ ʥʘ ʥʝʙʝ ʩ ʧʦʤʦʱʴʶ ʦʧʪʠʯʝ-

ʩʢʦʛʦ ʪʝʣʝʩʢʦʧʘ, - ʠʤʝʥʥʦ ʦ ʪʝʭ, ʦ ʢʦʪʦʨʳʭ ʜʘʣʝʝ 

ʧʦʡʜʸʪ ʨʝʯʴ. ʆ ʧʦʚʝʨʭʥʦʩʪʠ ʃʫʥʳ, ʦ ʷʢʦʙʳ ʥʝʧʦ-

ʜʚʠʞʥʳʭ ʟʚʸʟʜʘʭ, ʦ ʩʧʫʪʥʠʢʘʭ ʖʧʠʪʝʨʘ. 

ʆʩʥʦʚʘʪʝʣʴ ʠ ʜʠʨʝʢʪʦʨ ʇʫʣʢʦʚʩʢʦʡ ʦʙʩʝʨʚʘʪʦ-

ʨʠʠ ɺʠʣʴʛʝʣʴʤ ʉʪʨʫʚʝ (1793-1864) ʧʠʩʘʣ, ʯʪʦ ʦʪ ɻʘ-

ʣʠʣʝʷ ʠ ʜʦ ɻʝʨʰʝʣʷ, ʠʣʠ ʚ ʪʝʯʝʥʠʝ ʧʦʣʫʪʦʨʘ ʩʪʦʣʝ-

ʪʠʡ, ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʩ ʫʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʥʦʡ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʙʘʟʦʡ ʙʳʣʠ 

ʧʦʩʚʷʱʝʥʳ ʥʝ ʩʪʦʣʴʢʦ ʟʚʸʟʜʘʤ, ʩʢʦʣʴʢʦ ʩʦʜʝʡʩʪʚʦ-

ʚʘʣʠ ʫʩʧʝʭʫ ʚ ʠʟʫʯʝʥʠʠ ʥʝʙʝʩʥʳʭ ʪʝʣ, ʧʨʠʥʘʜʣʝʞʘ-

ʱʠʭ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ. 

ʍ1ʍ ʚʝʢ ʩʪʘʣ ʚʝʢʦʤ ʨʘʩʮʚʝʪʘ ʇʫʣʢʦʚʩʢʦʡ ʦʙ-

ʩʝʨʚʘʪʦʨʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʩʪʦʣʠʮʝ, ʘ ʝʸ ʜʠʨʝʢʪʦʨ ʠʟ-

ʙʨʘʣ ʧʨʝʜʤʝʪʦʤ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʚʦʡʥʳʝ 

ʟʚʸʟʜʳ, ʢʦʪʦʨʳʤʠ ʚ ʪʦ ʚʨʝʤʷ ʥʝ ʟʘʥʠʤʘʣʩʷ ʥʠ ʦʜʠʥ 

ʘʩʪʨʦʥʦʤ. ʕʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʦʢʘʟʘʣʦʩʴ ʚʝʩʴʤʘ ʧʝʨ-

ʩʧʝʢʪʠʚʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʘʣʴʥʝʡʰʠʭ ʦʪʢʨʳʪʠʡ 

ʨʫʩʩʢʠʭ ʫʯʸʥʳʭ, ʦ ʢʦʪʦʨʳʭ ʨʝʯʴ ʧʦʡʜʸʪ ʜʘʣʝʝ. 

https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BE%D1%86%D0%B5%D0%BD%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BC%D0%B8%D1%80%D0%B0
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ʅʘʢʦʥʝʮ, ʥʘʩʪʫʧʘʝʪ ʍʍ ʚʝʢ ʠ ʟʥʘʤʝʥʫʝʪʩʷ ʚʝ-

ʢʦʤ ʩʪʘʥʦʚʣʝʥʠʷ ʢʦʩʤʦʥʘʚʪʠʢʠ, ʘ ʨʫʙʝʞ 2-ʛʦ ʠ 3-ʛʦ 

ʪʳʩʷʯʝʣʝʪʠʡ - ʚʝʭʦʡ ʚʦʩʩʦʟʜʘʥʠʷ ʧʨʘʚʠʣʴʥʳʭ ʚʦʟ-

ʟʨʝʥʠʡ ʥʘ ʉʦʣʥʝʯʥʫʶ ʩʠʩʪʝʤʫ ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʝ 

ɿʝʤʣʠ, ʢʘʢ ʫʪʨʘʯʝʥʥʳʭ ʟʥʘʥʠʡ [1,3,5]. 

ʏʝʨʝʟ 350 ʣʝʪ ʧʦʩʣʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʘʙʣʶʜʘ-

ʪʝʣʴʥʦʡ ʘʩʪʨʦʥʦʤʠʠ ʈʦʩʩʠʡʩʢʘʷ ʢʦʩʤʦʥʘʚʪʠʢʘ ʦʢʘ-

ʟʘʣʘʩʴ ʩʘʤʦʡ ʧʝʨʝʜʦʚʦʡ ʚ ʦʙʣʘʩʪʠ ʦʩʚʦʝʥʠʷ ʢʦʩʤʠ-

ʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʂʦʩʤʠʯʝʩʢʘʷ ʧʨʦ-

ʛʨʘʤʤʘ ʉʉʉʈ ʙʝʨʸʪ ʩʚʦʝ ʥʘʯʘʣʦ ʚ 1921 ʛʦʜʫ ʩ 

ʦʩʥʦʚʘʥʠʷ ɻʘʟʦʜʠʥʘʤʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ. ʆʩʥʦʚʫ 

ʨʘʟʨʘʙʦʪʦʢ ʧʦ ʨʘʢʝʪʥʦʡ ʪʝʭʥʠʢʝ ʠ ʙʫʜʫʱʝʡ ʢʦʩʤʠ-

ʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʉʉʉʈ ʩʦʩʪʘʚʠʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʂ. ʕ. ʎʠʦʣʢʦʚʩʢʦʛʦ, ʅ. ʀ. ʂʠʙʘʣʴʯʠʯʘ, ʀ. ɺ. ʄʝ-

ʱʝʨʩʢʦʛʦ ʠ ʜʨʫʛʠʭ ʨʦʩʩʠʡʩʢʠʭ ʠ ʩʦʚʝʪʩʢʠʭ ʫʯʸʥʳʭ. 

ʅʘʯʘʣʦʤ ʨʝʘʣʠʟʘʮʠʠ ʂʦʩʤʠʯʝʩʢʦʡ ʩʣʫʞʙʳ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ 4 ʦʢʪʷʙʨʷ 1957 ʛʦʜʘ, ʢʦʛʜʘ ʙʳʣ ʟʘ-

ʧʫʱʝʥ ʧʝʨʚʳʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʩʧʫʪʥʠʢ ɿʝʤʣʠ ð 

çʉʧʫʪʥʠʢ-1è, ʢʦʪʦʨʳʡ ʙʳʣ ʜʦʩʪʘʚʣʝʥ ʥʘ ʦʨʙʠʪʫ 

ɿʝʤʣʠ ʥʘ ʨʘʢʝʪʝ-ʥʦʩʠʪʝʣʝ çʉʧʫʪʥʠʢè, ʩʦʟʜʘʥʥʳʡ ʥʘ 

ʙʘʟʝ ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʡ ʤʝʞʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʙʘʣʣʠ-

ʩʪʠʯʝʩʢʦʡ ʨʘʢʝʪʳ çʈ-7è. 

ʈʦʩʩʠʡʩʢʦʡ ʢʦʩʤʦʥʘʚʪʠʢʦʡ ʦʪʢʨʳʪʘ ʥʦʚʘʷ ʢʦʩ-

ʤʠʯʝʩʢʘʷ ʵʨʘ 12 ʘʧʨʝʣʷ 1961 ʛʦʜʘ ʩ ʧʦʣʸʪʦʤ ʥʘ ʢʦ-

ʨʘʙʣʝ çɺʦʩʪʦʢè ʧʝʨʚʦʛʦ ʚ ʤʠʨʝ ʢʦʩʤʦʥʘʚʪʘ ʖʨʠʷ 

ɸʣʝʢʩʝʝʚʠʯʘ ɻʘʛʘʨʠʥʘ (1934-1968). 

ʅʘʚʝʨʥʦʝ, ʥʝ ʩʣʫʯʘʡʥʦ, ʯʪʦ ʠʤʝʥʥʦ ʚ ʢʦʥʮʝ ʍʍ 

ʚʝʢʘ ʩʦʟʜʘʣʠʩʴ ʫʩʣʦʚʠʷ ʜʣʷ ʦʪʢʨʳʪʠʡ ʈʦʩʩʠʡʩʢʠʭ 

ʫʯʸʥʳʭ ʚʦ ʛʣʘʚʝ ʩ ʜʦʢʪʦʨʦʤ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝ-

ʩʢʠʭ ʥʘʫʢ ɸʬʘʥʘʩʠʝʤ ɽʚʤʝʥʦʚʠʯʝʤ ʍʦʜʴʢʦʚʳʤ 

(1909-2003). ɹʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʦʩʥʦʚʘ ʢʦʩʤʦʛʦʥʠʠ: 

ʠʟʫʯʝʥʠʷ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʩʪʘʜʠʡʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʟʚʸʟʜʥʦʛʦ ʛʝʥʝʟʠʩʘ ʘʪʦʤʦʚ ʚʝʱʝʩʪʚʘ, ʚʟʘʠʤʦʩʚʷʟʘʥ-

ʥʦʛʦ ʩ ʮʠʢʣʠʯʥʳʤ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʥʝʙʝʩʥʳʭ ʪʝʣ, 

ʥʘʟʚʘʥʥʫʶ ʝʸ ʦʩʥʦʚʘʪʝʣʝʤ ʅʦʚʦʡ ʢʦʩʤʦʛʦʥʠʯʝʩʢʦʡ 

ʪʝʦʨʠʝʡ (ʅʂʊ) [2, 17]. ʅʂʊ ʩʪʘʥʦʚʠʪʩʷ ʥʦʚʦʡ ʩʪʫ-

ʧʝʥʴʶ ʚ ʦʩʤʳʩʣʝʥʠʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʟʚʸʟʜʥʦ-ʧʣʘ-

ʥʝʪʥʳʭ ʩʠʩʪʝʤ ʚʦʦʙʱʝ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʚʨʝʤʝʥ-

ʥʦʡ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʢʘʢ ʨʝʟʫʣʴʪʘʪʘ ʨʘʟʚʠʪʠʷ 

ʪʝʩʥʦʡ ʜʚʦʡʥʦʡ ʟʚʝʟʜʳ ʖʧʠʪʝʨ-ʉʦʣʥʮʝ. ɺ ʧʝʨʠʦʜ 

ʩ 1991 ʧʦ 1998 ʛʦʜ ʚʳʭʦʜʷʪ ʚ ʩʚʝʪ 3 ʠʟʜʘʥʠʷ ʢʥʠʛʠ 

çʆʪ ʘʪʦʤʘ ʚʦʜʦʨʦʜʘ ʜʦ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳè. ʀʟ 

ʵʪʠʭ ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʧʫʙʣʠʢʘʮʠʡ [1-6] ʩʪʘʥʦʚʠʪʩʷ 

ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʩʚʦʝʡ ʵʚʦʣʶʮʠʠ ʉʦʣʥʝʯ-

ʥʘʷ ʩʠʩʪʝʤʘ ʧʨʠʦʙʨʝʣʘ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʛʝ-

ʪʝʨʦʛʝʥʥʦʡ ʠ ʨʘʟʥʦʚʦʟʨʘʩʪʥʦʡ ʩʠʩʪʝʤʳ ʥʝʙʝʩʥʳʭ 

ʪʝʣ: ʵʚʦʣʶʮʠʦʥʠʨʫʶʱʠʭ - ʟʚʸʟʜ ʠ ʧʨʦʠʟʚʦʜʥʳʭ ʠʭ 

ʵʚʦʣʶʮʠʠ - ʧʣʘʥʝʪ. ʉʠʩʪʝʤʘ ʨʘʟʚʠʚʘʣʘʩʴ ʪʘʢ, ʯʪʦ ʚ 

ʥʝʡ ʧʨʦʠʟʚʦʜʥʳʝ ʵʚʦʣʶʮʠʠ ʫʛʘʩʰʝʡ ʟʚʝʟʜʳ ʖʧʠ-

ʪʝʨʘ (ʙʦʣʝʝ ʩʪʘʨʰʠʝ) ʠ ʧʨʦʠʟʚʦʜʥʳʝ ʵʚʦʣʶʮʠʠ ʜʝʡ-

ʩʪʚʫʶʱʝʡ ʟʚʝʟʜʳ ʉʦʣʥʮʘ (ʙʦʣʝʝ ʤʦʣʦʜʳʝ) ʩʤʝʰʘ-

ʣʠʩʴ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʦʙʨʘʟʦʚʘʣʠ ʟʘʧʫʪʘʥʥʫʶ ʩʣʦʞ-

ʥʫʶ ʢʘʨʪʠʥʫ ʩʦʚʤʝʩʪʥʦʛʦ ʜʚʠʞʝʥʠʷ [1-3, 5]. ʉʨʝʜʠ 

ʩʪʘʨʰʠʭ ï ʂʘʣʣʠʩʪʦ, ɻʘʥʠʤʝʜ, ɽʚʨʦʧʘ, ʀʦ, ʄʘʨʩ. 

ʉʨʝʜʠ ʚʦʟʥʠʢʰʠʭ ʧʦʟʞʝ ɿʝʤʣʠ ï ʄʝʨʢʫʨʠʡ, ɺʝ-

ʥʝʨʘ, ʃʫʥʘ [15]. ɼʦ ʩʠʭ ʧʦʨ ʚ ʢʦʩʤʦʥʘʚʪʠʢʝ ʥʝ ʧʨʠ-

ʥʷʪʦ ʙʳʣʦ ʩʪʘʚʠʪʴ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʯʪʦ ʫ ʢʘʞʜʦʛʦ 

ʥʝʙʝʩʥʦʛʦ ʪʝʣʘ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʙʳʪʴ 

ʩʚʦʡ ʚʦʟʨʘʩʪ! ɼʦ ʍʦʜʴʢʦʚʘ ʥʠ ʦʜʥʘ ʠʟ ʘʩʪʨʦʬʠʟʠʯʝ-

ʩʢʠʭ ʢʦʥʮʝʧʮʠʡ (ɸʣʴʚʝʥʘ, ɼʞʠʥʩʘ, ʐʤʠʜʪʘ) ʥʝ ʦʪ-

ʚʝʪʠʣʘ ʥʘ ʚʦʧʨʦʩ ʦ ʧʨʠʯʠʥʝ ʨʘʟʠʪʝʣʴʥʳʭ ʦʪʣʠʯʠʡ 

ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʠʞʝʥʠʷ 

ʥʝʙʝʩʥʳʭ ʪʝʣ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʦʩʪʘʚʰʠʩʴ ʧʦ 

ʩʫʱʝʩʪʚʫ ʥʘ ʫʨʦʚʥʝ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʟʥʘʥʠʡ 

ʍʋʇ ʠ ʍʋʐ ʚʝʢʦʚ. ɸ ʧʦʯʝʤʫ? ɸ ʧʦʪʦʤʫ, ʯʪʦ ʚʩʝ 

ʢʦʥʮʝʧʮʠʠ, ʚʳʜʚʠʛʘʚʰʠʝʩʷ ʜʦ ʅʂʊ, ʥʝ ʩʤʦʛʣʠ ʨʝ-

ʰʠʪʴ ʢʘʨʜʠʥʘʣʴʥʦʡ ʧʨʦʙʣʝʤʳ ʢʦʩʤʦʛʦʥʠʠ: ʢʘʢ, ʠ 

ʛʜʝ ʚʦʟʥʠʢʘʶʪ, ʠ ʧʦ ʢʘʢʠʤ ʟʘʢʦʥʘʤ ʨʘʟʚʠʚʘʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʤʘʪʝʨʠʠ ʂʦʩʤʦʩʘ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʘʪʦʤʳ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʧʦʩʪʨʦʝʥʥʳʝ ʠʟ ʥʠʭ 

ʥʝʙʝʩʥʳʝ ʪʝʣʘ [15, 18]. 

çʅʘʰ ʧʨʦʩʪʦʨ ʩʣʫʞʠʪ ʧʝʨʝʭʦʜʦʤ ʢ ʧʨʦʩʪʦʨʫ 

ʥʝʙʝʩʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʵʪʦʛʦ ʥʦʚʦʛʦ ʧʦʧʨʠʱʘ ʜʣʷ ʚʝ-

ʣʠʢʦʛʦ ʧʦʜʚʠʛʘè. 

ʅ.ʌ. ʌʸʜʦʨʦʚ 

 

ʈʦʜʦʥʘʯʘʣʴʥʠʢ ʌʠʣʦʩʦʬʠʠ ʆʙʱʝʛʦ ɼʝʣʘ ʠ 

ʨʫʩʩʢʦʛʦ ʢʦʩʤʠʟʤʘ ʅʠʢʦʣʘʡ ʌʸʜʦʨʦʚʠʯ ʌʸʜʦʨʦʚ 

(1828-1903, ʧʦ ʦʪʮʫ ʅ.ʇ. ɻʘʛʘʨʠʥ) ʚʧʝʨʚʳʝ ʟʘʷʚʠʣ ʦ 

ʪʦʤ, ʯʪʦ ʧʝʨʝʜ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʤ ʜʫʭʦʚʥʦ ʠ 

ʬʠʟʠʯʝʩʢʠ ʯʝʣʦʚʝʯʝʩʪʚʦʤ ʣʝʞʠʪ ʧʫʪʴ ʢ ʦʩʚʦʝʥʠʶ 

ʚʩʝʛʦ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɺ ʵʪʦʤ ʦʩʚʦʝʥʠʠ 

ʯʝʣʦʚʝʢ ʠʛʨʘʝʪ ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʥʦʩʠʪʝʣʷ ʈʘʟʫʤʘ, 

ʷʚʣʷʝʪʩʷ ʪʦʡ ʩʠʣʦʡ, ʢʦʪʦʨʘʷ ʧʨʦʪʠʚʦʩʪʦʠʪ ʨʘʟʨʫʰʝ-

ʥʠʶ ʠ ʪʝʧʣʦʚʦʡ ʩʤʝʨʪʠ ɺʩʝʣʝʥʥʦʡ. ɸ ʦʥʘ ʤʦʞʝʪ 

ʥʘʩʪʫʧʠʪʴ, ʝʩʣʠ ʯʝʣʦʚʝʢ ʦʪʢʘʞʝʪʩʷ ʦʪ ʩʚʦʝʡ ʨʦʣʠ 

çʧʨʦʚʦʜʥʠʢʘ ɹʦʞʝʩʪʚʝʥʥʳʭ ʕʥʝʨʛʠʡè ʚ ʪʚʘʨʥʳʡ 

(ʤʘʪʝʨʠʘʣʴʥʳʡ) ʤʠʨ. ʇʦ ʅ.ʌ. ʌʸʜʦʨʦʚʫ, ʯʝʣʦʚʝʢ 

ʧʦʩʚʷʱʘʝʪ ʩʝʙʷ ʂʦʩʤʦʩʫ, ʯʪʦʙʳ ʦʪʜʘʪʴ ʝʤʫ ʩʚʦʠ ʨʝ-

ʩʫʨʩʳ ï ʜʫʭʦʚʥʳʝ ʠ ʤʳʩʣʠʪʝʣʴʥʳʝ, ʤʝʥʪʘʣʴʥʳʝ. 

ʂʦʛʜʘ 12 ʘʧʨʝʣʷ 1961 ʛʦʜʘ ʚ ʂʦʩʤʦʩ ʚʧʝʨʚʳʝ ʧʦʣʝ-

ʪʝʣ ʯʝʣʦʚʝʢ, ʧʨʝʩʩʘ ʚ ɽʚʨʦʧʝ ʦʪʢʣʠʢʥʫʣʘʩʴ ʥʘ ʵʪʦ 

ʩʦʙʳʪʠʝ ʩʪʘʪʴʸʡ çɼʚʘ ɻʘʛʘʨʠʥʘè [ɺʠʢʠʧʝʜʠʷ], 

ʥʘʧʦʤʠʥʘʷ ʦ ʪʦʤ, ʯʪʦ ʅʠʢʦʣʘʡ ʌʸʜʦʨʦʚ ʙʳʣ ʩʳʥʦʤ 

ʢʥʷʟʷ ɻʘʛʘʨʠʥʘ. ʀʤʝʥʘ ʖʨʠʷ ɻʘʛʘʨʠʥʘ ʠ ʅʠʢʦʣʘʷ 

ʌʸʜʦʨʦʚʘ ʧʦ ʧʨʘʚʫ ʩʪʦʷʪ ʨʷʜʦʤ ʚ ʠʩʪʦʨʠʠ ʢʦʩʤʦ-

ʥʘʚʪʠʢʠ. ʆʩʥʦʚʦʧʦʣʦʞʥʠʢ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʢʦʩʤʦ-

ʥʘʚʪʠʢʠ ʂʦʥʩʪʘʥʪʠʥ ʕʜʫʘʨʜʦʚʠʯ ʎʠʦʣʢʦʚʩʢʠʡ 

(1857-1935) ʧʠʩʘʣ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʝʛʦ ʞʠʟʥʠ - 

ʧʨʦʜʚʠʥʫʪʴ ʯʝʣʦʚʝʯʝʩʪʚʦ ʭʦʪʴ ʥʝʤʥʦʛʦ ʚʧʝʨʝʜ. ʕʪʫ 

ʧʨʦʜʚʠʥʫʪʦʩʪʴ ʪʨʫʜʥʦ ʥʝ ʟʘʤʝʪʠʪʴ: ʦʥʘ ʧʨʦʷʚʠʣʘʩʴ 

ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʟʘʧʫʩʢʦʚ ʠʩʢʫʩ-

ʩʪʚʝʥʥʳʭ ʩʧʫʪʥʠʢʦʚ, ʤʝʞʧʣʘʥʝʪʥʳʭ ʧʫʪʝʰʝʩʪʚʠʡ 

ʢʦʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʘʧʧʘʨʘʪʦʚ ʠ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʦʨʙʠʪʘʣʴʥʳʭ ʩʪʘʥʮʠʡ. ʈʫʩʩʢʠʡ ʢʦʩʤʠʟʤ 

ʎʠʦʣʢʦʚʩʢʦʛʦ ʧʨʦʷʚʠʣʩʷ ʚ ʨʘʩʩʤʦʪʨʝʥʠʠ ʤʠʨʘ ʢʦʩ-

ʤʦʩʘ ʠ ʯʝʣʦʚʝʢʘ ʚ ʥʸʤ ʢʘʢ ʝʜʠʥʦʛʦ ʮʝʣʦʛʦ, ʫʯʘʩʪʠʠ 

ʪʚʦʨʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʩ ʨʝʰʘʶʱʝʡ 

ʨʦʣʶ ʥʘʫʢʠ ʚ ʧʦʥʠʤʘʥʠʠ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʧʨʠʥʮʠʧʘ 

ʨʘʟʚʠʪʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʨʝʦʙʨʘʞʝʥʠʝ ʯʝʣʦʚʝʢʘ, ʧʨʠʟʥʘʥʠʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʝʜʠʥʝʥʠʷ ʫʩʠʣʠʡ ʣʶʜʝʡ, ʝʜʠʥ-

ʩʪʚʘ (ñʩʦʙʦʨʥʦʩʪʠò) ʯʝʣʦʚʝʯʝʩʪʚʘ. ɺ ʠʜʝʦʣʦʛʠʠ ʢʦʩ-

ʤʠʟʤʘ ʚʘʞʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʠʜʝʠ ʧʨʝʦʜʦʣʝʥʠʷ 

ʩʤʝʨʪʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʣʶʙʚʠ ʢʘʢ ʩʚʷʟʫʶʱʝʡ ʠ ʧʨʝ-

ʦʙʨʘʞʘʶʱʝʡ ʜʫʭʦʚʥʦʡ ʩʠʣʳ. ɺʩʣʝʜ ʟʘ ʎʠʦʣʢʦʚ-

ʩʢʠʤ ʧʨʦʜʦʣʞʘʪʝʣʝʤ ʆʙʱʝʛʦ ʜʝʣʘ ʈʫʩʩʢʦʛʦ ʢʦʩ-

ʤʠʟʤʘ ʩʪʘʥʦʚʠʪʩʷ ɸʣʝʢʩʘʥʜʨ ʃʝʦʥʠʜʦʚʠʯ ʏʠʞʝʚ-

ʩʢʠʡ (1897-1964). ʆʙʦʟʥʘʯʘʷ ʥʦʚʳʡ ʧʦʜʭʦʜ ʢ 

ʈʫʩʩʢʦʤʫ ʢʦʩʤʠʟʤʫ, ʏʠʞʝʚʩʢʠʡ ʦʪʢʨʳʚʘʝʪ ʧʫʪʴ ʥʦ-

ʚʘʪʦʨʩʢʦʤʫ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʤʫ ʧʦʜʭʦʜʫ ʠ ʚʳʜʘ-

ʶʱʠʤʩʷ ʠʟʦʙʨʝʪʝʥʠʷʤ. ʕʪʦ ʥʘʰʣʦ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʚʦ ʚʥʝʜʨʝʥʠʠ ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʝʪʝ-

ʥʠʡ ʇʘʚʣʘ ʀʣʴʠʯʘ ʕʡʟʣʝʨʘ (1921-1972), ʦ ʢʦʪʦʨʳʭ 

ʨʝʯʴ ʧʦʡʜʸʪ ʜʘʣʝʝ. ʊʘʡʥʳʡ ʚʜʦʭʥʦʚʠʪʝʣʴ ʩʦʚʝʪʩʢʦʡ 

https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%BC%D0%B5%D1%80%D1%82%D1%8C_%D0%92%D1%81%D0%B5%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D0%B9
https://ru.wikipedia.org/wiki/12_%D0%B0%D0%BF%D1%80%D0%B5%D0%BB%D1%8F
https://ru.wikipedia.org/wiki/1961_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%B3%D0%B0%D1%80%D0%B8%D0%BD,_%D0%AE%D1%80%D0%B8%D0%B9_%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B5%D0%B2%D0%B8%D1%87
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ʢʦʩʤʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʈʦʙʝʨʪʦ ʆʨʦʩ ʜʠ ɹʘʨʪʠʥʠ 

(1897-1974) ʙʳʣ ʚʳʜʘʶʱʠʤʩʷ ʘʚʠʘʢʦʥʩʪʨʫʢʪʦʨʦʤ, 

ʠʟʦʙʨʝʪʘʪʝʣʝʤ ʩʘʤʦʣʸʪʘ-ʥʝʚʠʜʠʤʢʠ ʠ ʚʳʜʘʶʱʠʤʩʷ 

ʫʯʝʥʳʤ-ʬʠʟʠʢʦʤ. ʂʦʥʩʪʨʫʢʪʦʨ ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝ-

ʩʢʠʭ ʩʠʩʪʝʤ, ʘʢʘʜʝʤʠʢ ɸʅ ʉʉʉʈ ʉʝʨʛʝʡ ʇʘʚʣʦʚʠʯ 

ʂʦʨʦʣʝʚ (1907-1966) ʥʘʟʳʚʘʣ ɹʘʨʪʠʥʠ ʩʚʦʠʤ ʫʯʠʪʝ-

ʣʝʤ: ç ʙʝʟ ɹʘʨʪʠʥʠ ʥʝ ʙʳʣʦ ʙʳ ʩʧʫʪʥʠʢʘè. ɹʘʨʪʠʥʠ 

ʜʦʢʘʟʘʣ, ʯʪʦ ʚʨʝʤʷ, ʢʘʢ ʠ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʠʤʝʝʪ 

ʪʨʠ ʠʟʤʝʨʝʥʠʷ. ʇʦʜʦʙʥʘʷ ʵʪʦʤʫ ʫʪʚʝʨʞʜʝʥʠʶ ʨʘ-

ʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʅʦʚʦʡ ʢʦʩʤʦʛʦʥʠʯʝʩʢʦʡ 

ʪʝʦʨʠʠ ʠ ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ ʨʘʟʜʝʣʝ çʆ ʧʨʠʨʦʜʝ ʧʨʦ-

ʮʝʩʩʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʜʝʬʦʨʤʘʮʠʠ 

ʥʝʙʝʩʥʳʭ ʩʚʝʪʠʣè [3, ʩ.48-58]. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʝʨʠ-

ʦʜʳ ʠʟʣʫʯʝʥʠʷ ʩʚʝʪʘ ʚ ʪʨʸʭ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫ-

ʣʷʨʥʳʭ ʧʣʦʩʢʦʩʪʷʭ ʝʩʪʴ ʨʘʟʥʳʝ ʤʘʩʰʪʘʙʳ ʜʣʠʪʝʣʴ-

ʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʠʟʣʫʯʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʧʣʦʩʢʦʩʪʷʭ. ʆʥʠ ʨʘʚʥʳ ʜʨʫʛ ʜʨʫʛʫ ʪʦʣʴʢʦ ʚ ʛʠʧʦʪʝ-

ʪʠʯʝʩʢʠ ʥʝʧʦʜʚʠʞʥʦʤ ʠʩʪʦʯʥʠʢʝ ʠʟʣʫʯʝʥʠʷ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʢʦʩʤʦʥʘʚʪʠʢʠ ʧʦʢʘʟʳ-

ʚʘʝʪ, ʯʪʦ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤ ʦʩʚʦʝʥʠʷ ʂʦʩ-

ʤʦʩʘ, ʠʭ ʮʝʣʝʧʦʣʘʛʘʶʱʠʭ ʫʩʪʘʥʦʚʦʢ ʜʦʣʞʥʳ ʦʩʫ-

ʱʝʩʪʚʣʷʪʴʩʷ ʩʦʛʣʘʩʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ ʠ 

ʦʩʤʳʩʣʝʥʠʝʤ ʜʦʩʪʠʛʥʫʪʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʝʩʪʝ-

ʩʪʚʝʥʥʳʭ ʠ ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʫʢʘʭ. ɿʝʤʣʷʥʘʤ ʧʦʢʘ-

ʟʘʣʦʩʴ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʪʦ, ʥʘʩʢʦʣʴʢʦ ʠʩʢʦʚʝʨʢʘʥʘ ʠ 

ʟʘʛʘʞʝʥʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʝʸ çʦʩʚʦʝʥʠʷè ʥʘʤʠ ʩʚʦʷ ʧʣʘ-

ʥʝʪʘ ï ʞʝʤʯʫʞʠʥʘ ʊʚʦʨʝʥʠʷ. ɿʝʤʣʷʥʝ ʥʝʥʘʩʳʪʥʳ ʚ 

ʩʚʦʸʤ ʥʘʩʪʦʷʪʝʣʴʥʦʤ ʧʦʠʩʢʝ ʥʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʤʘ-

ʪʝʨʠʠ ʠ ʵʥʝʨʛʠʠ, ʠʟ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʠʟʚʣʝʢʘʪʴ 

ʧʦʣʴʟʫ. ʂʦʩʤʠʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤʳ çʦʩʚʦʝʥʠʷè ʂʦʩ-

ʤʦʩʘ ʙʘʟʠʨʫʶʪʩʷ, ʫʚʳ, ʥʘ ʭʠʱʥʠʯʝʩʢʠʭ ʠʥʪʝʨʝʩʘʭ 

ʧʦʣʫʯʝʥʠʷ ʢʘʢʦʡ-ʪʦ ʚʳʛʦʜʳ ʦʪ ʝʛʦ ʦʩʚʦʝʥʠʷ ʠ ʨʫʢʦ-

ʚʦʜʩʪʚʫʶʪʩʷ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʩʦʦʙʨʘʞʝʥʠʷʤʠ, ʠʟ 

ʢʦʪʦʨʳʭ ʨʝʰʘʶʱʠʤ ʚʩʝʛʜʘ ʷʚʣʷʶʪʩʷ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʝ ʬʘʢʪʦʨʳ. 

ʕʪʦ ʧʦʣʦʞʝʥʠʝ ʤʦʞʥʦ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʪʴ 

ʜʚʫʤʷ ʭʘʨʘʢʪʝʨʥʳʤʠ ʧʨʠʤʝʨʘʤʠ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʢʘʢʠʤʠ ʥʝʙʝʩʥʳʤʠ ʪʝʣʘʤʠ ʉʦʣ-

ʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʙʦʣʴʰʝ ʚʩʝʛʦ ʠʥʪʝʨʝʩʫʶʪʩʷ ʩʦʚʨʝ-

ʤʝʥʥʳʝ ʢʦʩʤʠʯʝʩʢʠʝ ʩʣʫʞʙʳ ʚ ʥʘʰʝ ʚʨʝʤʷ: ʚ 20-ʤ 

ʠ 21ïʤ ʚʝʢʘʭ? 

ɽʩʪʝʩʪʚʝʥʥʦ, ʃʫʥʦʡ ï ʢʘʢ ʙʣʠʞʘʡʰʝʡ ʥʘʰʝʡ 

ʢʦʩʤʠʯʝʩʢʦʡ ʩʦʩʝʜʢʦʡ. ʀ ʥʘʭʦʜʷʱʠʤʩʷ ʚ 0,5 ʘʩʪʨʦ-

ʥʦʤʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʦʪ ɿʝʤʣʠ ʄʘʨʩʦʤ ï ʚ ʧʨʝʜʧʦʣʦ-

ʞʝʥʠʠ, ʯʪʦ ʦʥ ʦʯʝʥʴ ʧʦʭʦʞ ʥʘ ɿʝʤʣʶ, ʭʦʪʷ ʙʳ ʧʦ 

ʩʚʦʠʤ ʚʨʘʱʘʪʝʣʴʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. 

ʆ ʃʫʥʝ ʠ ʝʸ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʨʘʤʢʘʭ ʩʦʚʝʪ-

ʩʢʦʡ ʢʦʩʤʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ çʃʫʥʘè. 
ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʫʯʝʥʠʝ ʃʫʥʳ ʠ 

ʦʢʦʣʦʣʫʥʥʦʛʦ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʩʫ-

ʱʝʩʪʚʣʷʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʤʝʞʧʣʘ-

ʥʝʪʥʳʭ ʩʪʘʥʮʠʡ (ɸʄʉ) ʠ ʥʘ ʩʦʚʝʪʩʢʠʭ ʧʝʨʝʜʚʠʞ-

ʥʳʭ ʣʫʥʥʳʭ ʣʘʙʦʨʘʪʦʨʠʷʭ ʃʫʥʦʭʦʜʘ-1 ʠ ʃʫʥʦʭʦʜʘ-

2. ɿʘʧʫʩʢ ʩʪʘʥʮʠʡ ʩʦʚʝʪʩʢʦʡ ʩʝʨʠʠ çʃʫʥʘè ʧʨʦʚʦ-

ʜʠʣʩʷ ʩ 1958 ʧʦ 1976 ʛʦʜ: ʩʨʝʜʠ ʥʠʭ 16 ʫʜʘʯʥʳʭ ʠ 

17 ʥʝʫʜʘʯʥʳʭ ʤʠʩʩʠʡ. ɺ 1977 ʛʦʜʫ ʧʨʦʛʨʘʤʤʘ ʙʳʣʘ 

ʩʚʸʨʥʫʪʘ ð ʦʪʤʝʥʸʥ 34-ʡ ʟʘʧʫʩʢ ʩ çʃʫʥʦʭʦʜʦʤ-3è 

ʥʘ ʙʦʨʪʫ. ɺʪʦʨʦʡ ʟʘʧʫʩʢ ɸʄʉ (ʠʟ ʧʨʠʟʥʘʥʥʳʭ 

ʫʩʧʝʰʥʳʤʠ) ʥʘʢʦʥʝʮ-ʪʦ ʧʦʟʚʦʣʠʣ ʟʝʤʥʦʤʫ ʘʧʧʘ-

ʨʘʪʫ ʜʦʩʪʠʛʥʫʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʃʫʥʳ: 14 ʩʝʥʪʷʙʨʷ 

1959 ʛʦʜʘ ɸʄʉ ʃʫʥʘ-2 ʚʨʝʟʘʣʘʩʴ ʚ ʣʫʥʥʳʡ ʛʨʫʥʪ ʥʘ 

ʛʨʦʤʘʜʥʦʡ ʩʢʦʨʦʩʪʠ, ʦʙʨʘʟʦʚʘʚ ʢʨʘʪʝʨ ʨʘʟʤʝʨʦʤ 15 

/130 ʤ. 

31 ʷʥʚʘʨʷ 1966 ʛʦʜʘ ʩ ɹʘʡʢʦʥʫʨʘ ʩʪʘʨʪʦʚʘʣʘ ʩʦ-

ʚʝʪʩʢʘʷ ɸʄʉ çʃʫʥʘ-13è, ʢʦʪʦʨʘʷ 3 ʬʝʚʨʘʣʷ ʩʦʚʝʨ-

ʰʠʣʘ ʧʝʨʚʫʶ ʤʷʛʢʫʶ ʧʦʩʘʜʢʫ ʥʘ ʃʫʥʝ. ɸʄʉ ʧʨʠ-

ʣʫʥʠʣʘʩʴ ʚ ʆʢʝʘʥʝ ɹʫʨʴ. ʉʦ ʩʪʘʥʮʠʝʡ ʩʦʩʪʦʷʣʦʩʴ 7 

ʩʝʘʥʩʦʚ ʩʚʷʟʠ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚ-

ʣʷʣʘ ʙʦʣʝʝ 8 ʯʘʩʦʚ. ɺʦ ʚʨʝʤʷ ʩʝʘʥʩʦʚ ʩʚʷʟʠ çʃʫʥʘ-

13è ʧʝʨʝʜʘʚʘʣʘ ʧʘʥʦʨʘʤʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʣʫʥʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʙʣʠʟʠ ʤʝʩʪʘ ʧʦʩʘʜʢʠ. ɼʣʷ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʩʣʦʷ ʛʨʫʥʪʦʚ ʃʫʥʳ ʚʧʝʨʚʳʝ ʚ ʤʠʨʝ ʧʨʠʤʝʥʸʥ ʛʨʫʥ-

ʪʦʤʝʨ-ʧʝʥʝʪʨʦʤʝʪʨ ʢʦʥʩʪʨʫʢʮʠʠ ʇʘʚʣʘ ʀʣʴʠʯʘ ʕʡ-

ʟʣʝʨʘ (12.07.1921-1972). ʀʩʩʣʝʜʦʚʘʣʘʩʴ ʧʨʦʯʥʦʩʪʴ 

ʛʨʫʥʪʘ ʥʘ ʛʣʫʙʠʥʝ (5-10) ʩʤ ʚ ʩʪʘʪʠʯʝʩʢʠʭ ʫʩʣʦ-

ʚʠʷʭ. ɿʘʪʝʤ ʧʝʥʝʪʨʦʤʝʪʨ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ ʜʠʥʘʤʠ-

ʯʝʩʢʦʤ ʨʝʞʠʤʝ ʥʘ ʩʦʚʝʪʩʢʠʭ ʧʝʨʝʜʚʠʞʥʳʭ ʣʫʥʥʳʭ 

ʣʘʙʦʨʘʪʦʨʠʷʭ ʃʫʥʦʭʦʜʘ-1 ʠ ʃʫʥʦʭʦʜʘ-2. ʇʝʨʚʳʡ ʚ 

ʤʠʨʝ ʧʣʘʥʝʪʦʭʦʜ ʩ ʧʝʨʝʜʚʠʞʥʦʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʃʫ-

ʥʦʭʦʜ-1 ʧʨʦʨʘʙʦʪʘʣ ʥʘ ʃʫʥʝ 11 ʣʫʥʥʳʭ ʜʥʝʡ (302 

ʟʝʤʥʳʭ ʩʫʪʦʢ) ʩ 17 ʥʦʷʙʨʷ 1970 ʛʦʜʘ ʧʦ ʩʝʥʪʷʙʨʴ 

1971 ʛʦʜʘ, ʧʨʦʝʭʘʣ 10,5 ʢʤ, ʦʪʨʘʙʦʪʘʣ 537 ʮʠʢʣʦʚ 

ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦ-

ʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ (ʨʝʛʦʣʠʪʘ) ʚ 2-ʭ ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ 

ʃʫʥʳ. ɸʥʘʣʦʛʠʯʥʳʡ ʧʝʨʚʦʤʫ ʣʫʥʦʭʦʜʫ, ʜʠʩʪʘʥʮʠ-

ʦʥʥʦ ʫʧʨʘʚʣʷʝʤʳʡ ʩʘʤʦʭʦʜʥʳʡ ʘʧʧʘʨʘʪ-ʧʣʘʥʝʪʦ-

ʭʦʜ ʃʫʥʦʭʦʜ-2 ʜʦʩʪʘʚʣʝʥ ʥʘ ʃʫʥʫ ʚ ʷʥʚʘʨʝ 1973 

ʛʦʜʘ. ʇʨʦʰʝʣ ʧʦ ʃʫʥʝ 42 ʢʤ, ʯʪʦ ʙʳʣʦ ʨʝʢʦʨʜʦʤ 

2015 ʛʦʜʘ ʜʦ ʪʦʛʦ, ʢʘʢ ʝʛʦ ʧʨʝʚʟʦʰʸʣ ʄʘʨʩʦʭʦʜ ʆʧ-

ʧʦʨʪʴʶʥʠʪʠ, ʧʫʪʝʰʝʩʪʚʫʶʱʠʡ ʧʦ ʄʘʨʩʫ. ɹʳʣʦ ʚʳ-

ʧʦʣʥʝʥʦ ʜʦ 1000 ʦʧʨʝʜʝʣʝʥʠʡ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʣʫʥʥʦʛʦ ʛʨʫʥʪʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʧʨʦʭʦ-

ʜʠʤʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ 

ʃʫʥʳ. ʃʫʥʦʭʦʜ-2 ʠʟʤʝʨʠʣ ʛʣʫʙʠʥʫ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʩʣʦʷ ʨʝʛʦʣʠʪʘ ʚ ʢʨʘʪʝʨʘʭ, ʜʦʩʪʠʛʘʶʱʫʶ ʦʪ 1 ʤ ʜʦ 6 

ʤ ʠ ʦʙʥʘʨʫʞʠʣ ʚʳʩʦʢʠʝ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʩʚʦʡ-

ʩʪʚʘ ʣʫʥʥʦʛʦ ʛʨʫʥʪʘ. ɺ ʧʨʦʮʝʩʩʝ ʧʦʩʣʝʜʦʚʘʚʰʝʛʦ 

ʠʟʫʯʝʥʠʷ ʧʦʣʫʯʝʥʦ ʦʧʨʦʚʝʨʞʝʥʠʝ ʥʘʣʠʯʠʷ ʫ ʃʫʥʳ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ʕʪʦ ʢʦʨʝʥʥʳʤ ʦʙʨʘʟʦʤ ʦʪʣʠʯʘʝʪ 

ʃʫʥʫ ʦʪ ɿʝʤʣʠ, ʫʥʘʩʣʝʜʦʚʘʚʰʫʶ ʦʪ ʖʧʠʪʝʨʘ ʩʠʣʴ-

ʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ. ʊʦʯʥʦʝ ʠʟʤʝʨʝʥʠʝ ʥʘʧʨʷʞʝʥ-

ʥʦʩʪʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʃʫʥʝ, ʦʢʘʟʘʚʰʝʡʩʷ ʚ 2000 

ʨʘʟ ʤʝʥʴʰʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʚʝʣʠʯʠʥʳ ʥʘʧʨʷʞʸʥ-

ʥʦʩʪʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ, ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʃʫ-

ʥʦʭʦʜʦʤ-1. 

ɿʘʙʦʨ ʣʫʥʥʦʡ ʧʦʨʦʜʳ ʠʟ ʧʨʦʙʫʨʝʥʥʳʭ ʩʢʚʘʞʠʥ 

ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʣʫʥʥʳʤʠ çʛʝʦʣʦʛʘʤʠ: çʃʫʥʦʡ-16è, 

çʃʫʥʦʡ-20è - ʩ ʛʣʫʙʠʥʳ 300 ʤʤ, çʃʫʥʦʡ-24è - ʩ ʛʣʫ-

ʙʠʥʳ ʦʢʦʣʦ 2ʤ. ɸʥʘʣʠʟ ʧʦʩʣʝʜʥʝʛʦ ʦʙʨʘʟʮʘ ʧʦʟʚʦ-

ʣʠʣ ʦʮʝʥʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ ʚ ʣʫʥʥʦʤ ʛʨʫʥʪʝ ʚʝ-

ʣʠʯʠʥʦʡ 0,1% . ʕʪʘ ʮʠʬʨʘ ʥʝʩʢʦʣʴʢʦ ʩʢʦʨʨʝʢʪʠʨʦ-

ʚʘʥʘ ʜʦ 1% ʩʦʜʝʨʞʘʥʠʷ ʚʦʜʳ ʚ ʣʫʥʥʦʤ ʨʝʛʦʣʠʪʝ 

ʘʤʝʨʠʢʘʥʩʢʠʤ ʘʧʧʘʨʘʪʦʤ Lunar Prospector, ʚʳʧʦʣ-

ʥʷʚʰʠʤ ʘʥʘʣʠʟ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʃʫʥʝ. 

 

ʇʨʦʛʨʘʤʤʘ çɸʧʦʣʣʦʥè ʧʠʣʦʪʠʨʫʝʤʳʭ ʢʦʩ-

ʤʠʯʝʩʢʠʭ ʧʦʣʸʪʦʚ ʘʛʝʥʩʪʚʘ NɸSɸ (National 

Aeronautics and Space Administration). 

 

ʇʦ ʧʨʦʛʨʘʤʤʝ çɸʧʦʣʣʦʥè, ʧʨʠʥʷʪʦʡ ʚ 1961 

ʛʦʜʫ, ʙʳʣʠ ʩʦʚʝʨʰʝʥʳ ʰʝʩʪʴ ʫʩʧʝʰʥʳʭ ʚʳʩʘ-

ʜʦʢ ʘʩʪʨʦʥʘʚʪʦʚ ʥʘ ʃʫʥʫ. ʎʝʣʴ ʦʩʫʱʝʩʪʚʣʝ-

ʥʠʷ ʧʝʨʚʦʡ ʧʠʣʦʪʠʨʫʝʤʦʡ ʚʳʩʘʜʢʠ ʥʘ ʃʫʥʫ ʙʳʣʘ 

ʫʩʧʝʰʥʦ ʨʝʰʝʥʘ 20 ʠʶʣʷ 1969 ʛʦʜʘ, ʚ ʭʦʜʝ ʧʦʣʸʪʘ 

https://ru.wikipedia.org/wiki/1958
https://ru.wikipedia.org/wiki/1976_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/1977_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9B%D1%83%D0%BD%D0%BE%D1%85%D0%BE%D0%B4-3
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B3%D0%BE%D0%BB%D0%B8%D1%82
https://ru.wikipedia.org/wiki/%D0%9F%D0%B8%D0%BB%D0%BE%D1%82%D0%B8%D1%80%D1%83%D0%B5%D0%BC%D1%8B%D0%B9_%D0%BA%D0%BE%D1%81%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%BF%D0%BE%D0%BB%D1%91%D1%82
https://ru.wikipedia.org/wiki/%D0%9F%D0%B8%D0%BB%D0%BE%D1%82%D0%B8%D1%80%D1%83%D0%B5%D0%BC%D1%8B%D0%B9_%D0%BA%D0%BE%D1%81%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%BF%D0%BE%D0%BB%D1%91%D1%82
https://ru.wikipedia.org/wiki/%D0%90%D1%81%D1%82%D1%80%D0%BE%D0%BD%D0%B0%D0%B2%D1%82
https://ru.wikipedia.org/wiki/%D0%9B%D1%83%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%BF%D0%BE%D0%BB%D0%BB%D0%BE%D0%BD-11
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çɸʧʦʣʣʦʥʘ-11è, ʩ ʚʳʩʘʜʢʦʡ ʥʘ ʃʫʥʫ ʅʠʣʘ ɸʨʤ-

ʩʪʨʦʥʛʘ ʠ ʕʜʚʠʥʘ ʆʣʜʨʠʥʘ ʚ ʃʫʥʥʦʤ ʤʦʜʫʣʝ. ɺʳʩʘ-

ʜʠʚʰʠʝʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʥʘʰʝʛʦ ʩʧʫʪʥʠʢʘ ʘʩʪʨʦ-

ʥʘʚʪʳ, ʤʝʞʜʫ ʪʝʤ, ʚʦʦʯʠʶ ʦʙʥʘʨʫʞʠʣʠ ʙʝʟʞʠʟʥʝʥ-

ʥʫ ʁ ʢʘʤʝʥʠʩʪʫʶ ʧʫʩʪʳʥʶ ʙʝʟ ʛʠʜʨʦʩʬʝʨʳ, ʙʝʟ 

ʘʪʤʦʩʬʝʨʳ ʠ ʙʝʟ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʆʥʠ ʦʩʪʘʚʘʣʠʩʴ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʃʫʥʳ ʚ ʪʝʯʝʥʠʝ 21 ʯʘʩʘ 36 ʤʠʥʫʪ. 

ɺʩʸ ʵʪʦ ʚʨʝʤʷ ʧʠʣʦʪ ʢʦʤʘʥʜʥʦʛʦ ʤʦʜʫʣʷ ʄʘʡʢʣ 

ʂʦʣʣʠʥʟ ʦʞʠʜʘʣ ʠʭ ʥʘ ʦʢʦʣʦʣʫʥʥʦʡ ʦʨʙʠʪʝ. ɺʳ-

ʩʘʜʢʠ ʥʘ ʙʝʟʞʠʟʥʝʥʥʫʶ ʧʣʘʥʝʪʫ ʧʨʦʜʦʣʞʘʣʠʩʴ ʜʦ 

1972 ʛʦʜʘ ʩ ʟʘʚʝʨʰʠʚʰʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ɸʧʦʣʣʦ-

ʥʦʤ-17. 

ɸ ʪʝʧʝʨʴ ʧʦʧʨʦʙʫʝʤ ʥʝʩʢʦʣʴʢʦ ʦʙʦʙʱʠʪʴ ʩʪʘʚ-

ʰʠʝ ʠʟʚʝʩʪʥʳʤʠ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʬʠʟʠʢʦ-ʭʠ-

ʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʣʘʥʝʪʳ ʃʫʥʘ ʠ ʥʘʡʪʠ ʠʤ 

ʦʙʲʷʩʥʝʥʠʝ. 

ʉʦʛʣʘʩʥʦ ʅʂʊ, ɿʝʤʣʷ ʠ ʃʫʥʘ ʠʤʝʶʪ ʨʘʟʥʳʡ 

ʚʦʟʨʘʩʪ: ʃʫʥʘ ʤʦʣʦʞʝ ɿʝʤʣʠ ʥʘ (5,2-3,7)= 1,5 ʤʣʨʜ. 

ʣʝʪ [3]. ʅʦ ʨʘʟʠʪʝʣʴʥʳʝ ʦʪʣʠʯʠʷ ʥʘʰʝʡ ʥʝʙʝʩʥʦʡ 

ʩʧʫʪʥʠʮʳ ʦʪ ʥʘʰʝʡ ʧʣʘʥʝʪʳ ʢʘʢ ʧʦ ʩʦʩʪʘʚʫ ʠ ʩʪʨʦ-

ʝʥʠʶ ʧʦʨʦʜ, ʪʘʢ ʠ ʧʦ ʤʥʦʛʠʤ ʬʠʟʠʯʝʩʢʠʤ ʩʚʦʡ-

ʩʪʚʘʤ ʥʝ ʠʩʯʝʨʧʳʚʘʶʪʩʷ ʠʭ ʨʘʟʥʳʤ ʚʦʟʨʘʩʪʦʤ. 

ʃʫʥʘ ʩʣʦʞʝʥʘ ʠʟ ʚʝʱʝʩʪʚʘ, ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ 

ʉʦʣʥʮʝʤ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʚʩʝʤ ʜʨʫʛʦʡ ʩʪʨʫʢ-

ʪʫʨʳ ʠ ʩʚʦʡʩʪʚ, ʥʝʞʝʣʠ ʥʘʰʝ ʟʝʤʥʦʝ, ʠʤʝʶʱʝʝ 

ʶʧʠʪʝʨʠʘʥʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ [1-3, 5, 6]. ʂʘʢ ʧʨʦ-

ʠʟʚʦʜʥʘʷ ʦʪ 3-ʡ ʩʪʘʜʠʠ ʩʠʥʪʝʟʘ, ʃʫʥʘ ʩʦʜʝʨʞʠʪ ʚ 

ʩʦʩʪʘʚʝ ʢʦʨʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ ʥʝʦʙʳʯʥʳʝ ʤʦʜʠʬʠʢʘ-

ʮʠʠ, ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʵʣʝʤʝʥʪʦʚ 3-ʛʦ ʧʝʨʠʦʜʘ. ɺʝʨʭ-

ʥʠʡ ʩʣʦʡ ʣʫʥʥʦʛʦ ʛʨʫʥʪʘ - ʣʫʥʥʳʡ ʨʝʛʦʣʠʪ ʠʤʝʝʪ 

ʩʠʣʠʢʘʪʥʫʶ ʤʘʪʨʠʮʫ, ʩʦʜʝʨʞʘʱʫʶ ʦʢʩʠʜʳ ʘʣʶʤʠ-

ʥʠʷ, ʤʘʛʥʠʷ, ʥʘʪʨʠʷ ʚ ʚʠʜʝ ʪʚʸʨʜʳʭ ʨʘʩʪʚʦʨʦʚ 

(NaAl)Si3O8 , (MgAl 2)SiO4 , (Na Fe) Si3 ʆ8, ʧʨʠ ʨʝʟ-

ʢʦʤ ʦʪʩʫʪʩʪʚʠʠ ʣʝʪʫʯʠʭ ʢʦʤʧʦʥʝʥʪʦʚ: H2O, ʉʆ2 , ʆ 

2 , ʅ+ ʠ ʧʦʣʥʦʤ ʦʪʩʫʪʩʪʚʠʠ ʢʘʨʙʦʥʘʪʦʚ. ɺ ʧʦʨʦʜʘʭ 

ʄʦʨʷ ʉʧʦʢʦʡʩʪʚʠʷ ʃʫʥʳ ʦʙʥʘʨʫʞʝʥʦ ʯʝʪʳʨʝ ʩʦ-

ʚʝʨʰʝʥʥʦ ʥʦʚʳʭ ʤʠʥʝʨʘʣʘ, ʜʦʩʪʘʚʣʝʥʥʳʭ ʥʘ ɿʝʤʣʶ 

çɸʧʦʣʣʦʥʦʤ-11è [7]. 

ʇʣʦʪʥʦʩʪʴ ʨʝʛʦʣʠʪʘ ʩʦʩʪʘʚʣʷʝʪ ʚʝʣʠʯʠʥʫ ʚ 

ʜʠʘʧʘʟʦʥʝ ʦʪ ɟ =1,4 ʛ/ʩʤ3 ʜʦ ɟ=1,8 ʛ/ʩʤ3, ʧʨʝʚʳʰʘ-

ʶʱʫʶ ʧʣʦʪʥʦʩʪʴ ʟʝʤʥʦʛʦ ʧʝʩʢʘ ɟ = 1,2 ʛ/ʩʤ3 - 1,6 

ʛ/ʩʤ3, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʨʘʟʥʳʝ ʜʠʧʦʣʴʥʳʝ ʩʪʨʫʢ-

ʪʫʨʳ ʘʪʦʤʦʚ ʠ ʤʦʣʝʢʫʣ ʩʨʘʚʥʠʚʘʝʤʳʭ ʚʝʱʝʩʪʚ [16]. 

ʅʝ ʩʣʫʯʘʡʥʦ ʝʱʸ ʚ 1976-1980 ʛʦʜʳ ɸʢʘʜʝ-

ʤʠʝʡ ʥʘʫʢ ʉʉʉʈ ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ: çʛʨʫʥʪʦʚ, 

ʢʦʪʦʨʳʝ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʙʳ ʧʦ ʚʩʝʤ 

ʩʚʦʠʤ ʩʚʦʡʩʪʚʘʤ ʛʨʫʥʪʘʤ ʃʫʥʳ, ʥʘ ɿʝʤʣʝ, ʧʦ 

ʚʩʝʡ ʚʝʨʦʷʪʥʦʩʪʠ, ʥʝʪè. 
ʇʦʧʫʣʷʨʠʟʘʪʦʨ ʘʩʪʨʦʥʦʤʠʠ ʆʣʝʛ ʅʠʢʦʣʘʝʚʠʯ 

ʂʦʨʦʪʮʝʚ (1922-2011) ʦʙʦʙʱʘʝʪ ʧʦʣʫʯʝʥʥʳʝ ʧʝʨʚʦ-

ʥʘʯʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ: çʆʙʨʘʟʮʳ 

ʣʫʥʥʳʭ ʧʦʨʦʜ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʦʜʫʢʪʳ ʧʣʘʚ-

ʣʝʥʠʷ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʥʝʢʦʝʛʦ, ʧʦʢʘ ʥʝʠʟʚʝʩʪ-

ʥʦʛʦ ʥʘʤ ʧ ʝ ʨ ʚ ʠ ʯ ʥ ʦ ʛ ʦ ʚʝʱʝʩʪʚʘ, ʠʟ ʢʦʪʦʨʦʛʦ 

ʦʙʨʘʟʦʚʘʣʘʩʴ ʃʫʥʘ. ɿʝʤʥʳʝ ʠ ʣʫʥʥʳʝ ʙʘʟʘʣʴʪʳ 

ʥʘʩʪʦʣʴʢʦ ʨʘʟʣʠʯʥʳ, ʯʪʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠ ʨʝʯʠ ʦʙ 

ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʘ ʦʜʥʦʤ ʨʦʜʠʪʝʣʴʩʢʦʤ ʪʝʣʝè [3, 

ʩ. 15,18; 7]. 

ʋʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʩʘʤʳʝ ʧʦʨʘʟʠʪʝʣʴʥʳʝ ʚʦʟ-

ʤʦʞʥʳʝ ʦʪʣʠʯʠʷ ʜʚʫʭ ʢʦʤʧʦʥʝʥʪ ʜʚʦʡʥʦʡ ʧʣʘʥʝʪʳ 

ʧʨʦʛʥʦʟʠʨʦʚʘʣʠʩʴ ʅʦʚʦʡ ʢʦʩʤʦʛʦʥʠʯʝʩʢʦʡ ʪʝʦʨʠʝʡ 

ʚ 1988-1998 ʛʦʜʘʭ (ʚ 3-ʭ ʠʟʜʘʥʠʷʭ çʆʪ ʘʪʦʤʘ ʚʦʜʦ-

ʨʦʜʘ ʜʦ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳè, ʩ.106, ʪʘʙʣ. 12,13 -3-

ʝ ʠʟʜ.), ʜʦ ʦʙʥʘʨʦʜʦʚʘʥʠʷ ʚ 2003-2007 ʛʦʜʘʭ ʨʝʟʫʣʴ-

ʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʝ ʨʘʥʝʝ ʥʘ ʃʫʥʝ [7,8]. ʅʘ ʨʘʩʩʪʦʷ-

ʥʠʠ 60 ʟʝʤʥʳʭ ʨʘʜʠʫʩʦʚ ʤʝʞʜʫ ɿʝʤʣʸʡ ʠ ʃʫʥʦʡ 

ʩʬʦʢʫʩʠʨʦʚʘʣʠʩʴ ʩʘʤʳʝ ʧʦʨʘʟʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʳʝ 

ʦʪʣʠʯʠʷ ʜʚʫʭ ʢʦʤʧʦʥʝʥʪ ʜʚʦʡʥʦʡ ʧʣʘʥʝʪʳ. ʆʥʠ ʷʚ-

ʣʷʶʪʩʷ ʦʪʨʘʞʝʥʠʝʤ ʦʪʣʠʯʠʡ ʠʭ ʨʦʜʠʪʝʣʴʩʢʠʭ ʟʚʸʟʜ 

ʖʧʠʪʝʨʘ ʠ ʉʦʣʥʮʘ ʚ ʯʘʩʪʠ ʠʭ ʦʩʥʦʚʥʦʡ ʬʫʥʢʮʠʠ - 

ʩʠʥʪʝʟʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʘʪʦʤʥʦʛʦ ʚʝʱʝʩʪʚʘ ʩ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʬʠʟʠʯʝʩʢʠʤʠ ʠ ʭʠʤʠ-

ʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʆʩʦʙʝʥʥʦʩʪʠ ʩʠʥʪʝʟʠʨʫʶʱʝʡ 

ʬʫʥʢʮʠʠ ʉʦʣʥʮʘ ʠ ʧʝʨʝʢʨʸʩʪʥʦʛʦ ʧʣʘʥʝʪʦʦʙʨʘʟʦʚʘ-

ʥʠʷ ʢʦʤʧʦʥʝʥʪ ʜʚʦʡʥʦʡ ʟʚʝʟʜʳ ʧʨʦʣʠʚʘʶʪ ʩʚʝʪ ʥʘ 

ʚʩʝ ʵʪʠ ʚʦʧʨʦʩʳ, ʧʦʯʝʤʫ ʚʙʣʠʟʠ ɿʝʤʣʠ ʦʢʘʟʘʣʦʩʴ 

ʥʝʙʝʩʥʦʝ ʪʝʣʦ, ʥʘʩʪʦʣʴʢʦ ʦʪʣʠʯʥʦʝ ʦʪ ʥʘʰʝʡ ʧʣʘ-

ʥʝʪʳ, ʯʪʦ ʧʦʣʥʦʩʪʴʶ ʣʠʰʝʥʦ ʚʦʟʤʦʞʥʦʩʪʠ ʦʩʫ-

ʱʝʩʪʚʣʷʪʴ ʞʠʟʥʝʥʥʳʝ ʧʨʦʮʝʩʩʳ. 

ʅʘ ʃʫʥʝ ʥʝʪ ʥʠ ʘʪʤʦʩʬʝʨʳ, ʥʠ ʛʠʜʨʦʩʬʝʨʳ, ʥʠ 

ʙʠʦʩʬʝʨʳ, ʥʠ ʞʠʟʥʠ, ʟʘʪʦ ʝʩʪʴ ʥʝʦʙʳʯʥʳʡ ʛʘʟʦʦʙ-

ʨʘʟʥʳʡ ʤʦʣʝʢʫʣʷʨʥʳʡ ʫʛʣʝʨʦʜ ʉ2, ʦʙʥʘʨʫʞʝʥʥʳʡ 

ʘʩʪʨʦʥʦʤʦʤ ʅʠʢʦʣʘʝʤ ɸʣʝʢʩʘʥʜʨʦʚʠʯʝʤ ʂʦʟʳʨʝ-

ʚʳʤ (1908-1983) ʚ ʛʘʟʘʭ, ʚʳʜʝʣʷʶʱʠʭʩʷ ʠʟ ʣʫʥʥʦʛʦ 

ʢʨʘʪʝʨʘ ɸʣʴʬʦʥʩ. ʅʘ ɿʝʤʣʝ ʪʘʢʦʝ ʩʦʝʜʠʥʝʥʠʝ ʥʝ 

ʚʩʪʨʝʯʘʝʪʩʷ, ʥʦ ɼʤʠʪʨʠʡ ʀʚʘʥʦʚʠʯ ʄʝʥʜʝʣʝʝʚ ʚ 

ʩʚʦʸ ʚʨʝʤʷ ʧʨʦʚʠʜʯʝʩʢʠ ʧʨʝʜʩʢʘʟʘʣ: çɽʩʣʠ ʙʳ ʫʛʣʝ-

ʨʦʜ ʦʙʨʘʟʦʚʳʚʘʣ ʤʦʣʝʢʫʣʫ ʉ2, ʪʦ ʙʳʣ ʙʳ ʛʘʟʦʤè. ʅʘ 

ʃʫʥʝ ʥʝʪ ʢʘʨʙʦʥʘʪʦʚ, ʯʪʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʦʪ-

ʩʫʪʩʪʚʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʙʠʦʛʝʥʥʦʛʦ ʫʛʣʝʨʦʜʘ, ʦʙ-

ʨʘʟʫʶʱʝʛʦ ʫʛʦʣʴʥʫʶ ʢʠʩʣʦʪʫ ʠ ʣʝʞʘʱʝʛʦ ʚ ʦʩʥʦʚʝ 

ʧʨʦʮʝʩʩʘ ʬʦʪʦʩʠʥʪʝʟʘ, ʚ ʮʠʢʣʝ ʦʩʫʱʝʩʪʚʣʷʝʤʦʛʦ 

ʨʘʩʪʝʥʠʷʤʠ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ. 

ʉʪʦʣʴ ʨʘʟʠʪʝʣʴʥʳʝ ʦʪʣʠʯʠʷ ʣʫʥʥʦʛʦ ʚʝʱʝʩʪʚʘ 

ʦʪ ʟʝʤʥʦʛʦ, ʥʘʧʨʠʤʝʨ ʫʛʣʝʨʦʜʘ, ʦʙʫʩʣʦʚʣʝʥʳ ʫʚʝ-

ʣʠʯʝʥʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʘʪʦʤʦʚ ʩʦʣʥʝʯʥʦʛʦ ʧʨʦʠʩ-

ʭʦʞʜʝʥʠʷ, ʜʝʣʘʶʱʠʤʠ ʠʭ ʚʦʜʦʨʦʜʦʧʦʜʦʙʥʳʤʠ. 

ɹʦʣʴʰʠʝ ʨʘʜʠʫʩʳ ʩʦʣʥʝʯʥʳʭ ʘʪʦʤʦʚ ʠ ʥʠʟʢʠʝ ʵʥʝʨ-

ʛʠʠ ʚʳʩʦʢʠʭ ʚʥʝʰʥʠʭ ʫʨʦʚʥʝʡ ʥʝ ʧʦʟʚʦʣʷʶʪ ʨʘʟ-

ʚʠʪʴʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʩʠʣʘʤ ʤʝʞʘʪʦʤʥʦʛʦ ʧʨʠʪʷ-

ʞʝʥʠʷ, ʪʦ ʝʩʪʴ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʠʣʴʥʳʭ ʤʝʞʘʪʦʤ-

ʥʳʭ ʩʚʷʟʝʡ ʠ ʥʝ ʜʘʶʪ ʩʣʦʞʥʳʭ ʨʫʜʥʳʭ 

ʤʠʥʝʨʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʕʪʠ ʘʪʦʤʳ ʠʤʝʶʪ ʙʦʣʴ-

ʰʫʶ ʠʟʣʫʯʘʝʤʦʩʪʴ, ʢʘʢ ʫ ʛʘʟʦʚ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʠʤ ʛʨʦʤʘʜʥʫʶ ʧʦʜʚʠʞʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʧʣʘʥʝʪʥʦʡ 

ʢʦʨʳ [2]. 

ʉʦʣʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ ʙʦʨ, ʫʛʣʝʨʦʜ, ʩʝʨʘ, ʬʦʩ-

ʬʦʨ, ʢʨʝʤʥʠʡ, ʙʫʜʫʯʠ ʚʦʜʦʨʦʜʦʧʦʜʦʙʥʳʤʠ ʚ ʧʣʘ-

ʥʝʪʘʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʷʚʣʷʶʪʩʷ ʢʦʥʢʫʨʝʥʪʘʤʠ ʚʦʜʦ-

ʨʦʜʘ ʚ ʩʦʝʜʠʥʝʥʠʷʭ ʩ ʢʠʩʣʦʨʦʜʦʤ ʚ ʛʦʨʘʟʜʦ ʙʦʣʝʝ 

ʩʠʣʴʥʦʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʥʘʰʠ ʟʝʤʥʳʝ, ʪʦ ʝʩʪʴ ʶʧʠʪʝ-

ʨʠʘʥʩʢʠʝ. ʅʘʧʨʠʤʝʨ, ʢʠʩʣʦʨʦʜ ʤʦʞʝʪ ʩʦʝʜʠʥʠʪʴʩʷ 

ʩ ʫʛʣʝʨʦʜʦʤ, ʢʦʥʢʫʨʠʨʫʶʱʠʤ ʩ ʚʦʜʦʨʦʜʦʤ, ʜʣʷ ʦʙ-

ʨʘʟʦʚʘʥʠʷ ʉʆ ʚʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙʳ ʩʦʝʜʠʥʠʪʴʩʷ ʩ ʚʦ-

ʜʦʨʦʜʦʤ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʚʦʜʳ ʅ2ʆ. ɸ ʩʝʨʘ ʚʤʝʩʪʦ 

ʪʦʛʦ, ʯʪʦʙʳ ʩʦʝʜʠʥʠʪʴʩʷ ʩ ʚʦʜʦʨʦʜʦʤ ʩ ʦʙʨʘʟʦʚʘ-

ʥʠʝʤ ʩʝʨʦʚʦʜʦʨʦʜʘ ʅ2S, ʚʩʪʫʧʠʪ ʚ ʨʝʘʢʮʠʶ ʩ ʢʠʩ-

ʣʦʨʦʜʦʤ ʠ ʦʙʨʘʟʫʝʪ SO2. ʀ ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ ʦʙʥʘ-

ʨʫʞʝʥʥʦʤ ʥʝʜʘʚʥʦ ʚ ɺʝʥʝʨʠʘʥʩʢʦʡ* ʘʪʤʦʩʬʝʨʝ ʚʝ-

ʱʝʩʪʚʝ ʢʘʨʙʦʥʠʣʩʫʣʴʬʠʜʝ ʢʠʩʣʦʨʦʜ ʚʳʩʪʫʧʘʝʪ ʚ 

ʩʦʝʜʠʥʝʥʠʠ ʩ ʫʛʣʝʨʦʜʦʤ ʠ ʩʝʨʦʡ, ʘ ʥʝ ʩ ʚʦʜʦʨʦʜʦʤ. 

----- 

* ʀʟ ʜʝʡʩʪʚʫʶʱʠʭ ʚʫʣʢʘʥʦʚ ɺʝʥʝʨʳ ʥʘʙʣʶʜʘ-

ʝʪʩʷ ʚʳʙʨʦʩ ʩʝʨʥʠʩʪʳʭ ʠ ʭʣʦʨʠʩʪʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ 

ʧʣʦʪʥʫʶ ʘʪʤʦʩʬʝʨʫ, ʩʦʩʪʦʷʱʫʶ ʥʘ 96% ʠʟ ʉʆ ʠ 

https://ru.wikipedia.org/wiki/%D0%90%D0%BF%D0%BE%D0%BB%D0%BB%D0%BE%D0%BD-11
https://ru.wikipedia.org/wiki/%D0%90%D1%80%D0%BC%D1%81%D1%82%D1%80%D0%BE%D0%BD%D0%B3,_%D0%9D%D0%B8%D0%BB
https://ru.wikipedia.org/wiki/%D0%90%D1%80%D0%BC%D1%81%D1%82%D1%80%D0%BE%D0%BD%D0%B3,_%D0%9D%D0%B8%D0%BB


Norwegian Journal of development of the International Science No 56/2021 39 

ʉʆ2, ʩ ʦʙʣʘʢʘʤʠ ʠʟ ʤʝʣʴʯʘʡʰʠʭ ʢʘʧʝʣʴ ʩʝʨʥʦʡ ʠ ʩʦ-

ʣʷʥʦʡ ʢʠʩʣʦʪ, ʥʝ ʠʩʢʣʶʯʘʶʱʠʭ ʜʨʫʛʦʛʦ ʘʛʨʝʛʘʪ-

ʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʝʨʳ - ʛʘʟʦʦʙʨʘʟʥʦʛʦ: ɺʝʥʝʨʘ ï ʩʣʝ-

ʜʫʶʱʘʷ ʟʘ ʃʫʥʦʡ ʧʨʦʠʟʚʦʜʥʘʷ ʩʦʣʥʝʯʥʦʡ ʵʚʦʣʶ-

ʮʠʠ ʦʪ 5-ʡ ʩʪʘʜʠʠ ʩʠʥʪʝʟʘ. ʅʘ ʃʫʥʝ ʦʪ 3-ʡ ʩʪʘʜʠʠ 

ʩʠʥʪʝʟʘ ʪʘʢʦʡ ʛʘʟʦʦʙʨʘʟʥʳʡ ʫʛʣʝʨʦʜ ʉ2 ʫʞʝ ʦʙʥʘʨʫ-

ʞʝʥ [3, 13]. 

 

ɸ ʚ ʠʟʜʘʥʥʦʡ ʚ 2007 ʛʦʜʫ ʢʥʠʛʝ çʃʫʥʘ ʧʦʜ ʤʠʢ-

ʨʦʩʢʦʧʦʤè [8] ʩʜʝʣʘʥʦ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʩʝʨʴʸʟʥʳʭ 

ʘʥʦʤʘʣʠʡ ʣʫʥʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʦʩʦ-

ʙʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʦʙʨʘʟʦʚʘʥʠʷ ʃʫʥʳ, ʢʦʨʝʥʥʳʤ ʦʙ-

ʨʘʟʦʤ ʦʪʣʠʯʥʳʭ ʦʪ ɿʝʤʣʠ. ç ʅʘʭʦʜʢʘ ʚ ʣʫʥʥʦʤ ʨʝ-

ʛʦʣʠʪʝ ʪʘʢʠʭ ʤʠʥʝʨʘʣʦʚ, ʢʘʢ ʮʝʣʝʩʪʠʥ, ʙʘʨʠʪ, ʘʢʘ-

ʛʘʥʝʠʪ ʠ ʭʣʦʨʩʦʜʝʨʞʘʱʠʝ ʛʠʜʨʦʢʩʠʜʳ ʘʣʶʤʠʥʠʷ 

ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʘ ʃʫʥʝ 

ʵʢʟʦʪʠʯʝʩʢʦʡ ʙ ʝ ʟ ʚ ʦ ʜ ʥ ʦ ʡ ʚʫʣʢʘʥʠʯʝʩʢʦ-ʵʢʩʢʘʛʘ-

ʣʷʪʠʚʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʝʜʢʠʤʠ 

ʠʣʠ ʥʦʚʳʤʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʬʘʟʘʤʠ éè. ɺ ʵʪʦʤ ʦʩʦ-

ʙʝʥʥʦʩʪʴ ʩʦʣʥʝʯʥʦʛʦ ʩʠʥʪʝʟʘ ʘʪʦʤʦʚ - ʠʭ ʧʦʥʠʞʝʥ-

ʥʘʷ 

ʨʝʘʢʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʥʠʟʢʠʡ ʧʦʪʝʥʮʠʘʣ 

ʠʦʥʠʟʘʮʠʠ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ çʃʫʥʳ ʧʦʜ ʤʠʢʨʦʩʢʦ-

ʧʦʤè ʦʪʤʝʯʘʶʪ ʚ ʣʫʥʥʦʤ ʛʨʫʥʪʝ ʩʦʝʜʠʥʝʥʠʷ ʥʘʥʦ-

ʢʨʠʩʪʘʣʣʦʚ ʧʦ ʧʨʠʥʮʠʧʫ ʪʨʸʭʤʝʨʥʦʛʦ çʧʘʟʟʣʘè [8]. 

ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʠʭ ʢʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʪʨʸʭʤʝʨʥʦʩʪʴ 

ʦʙʲʷʩʥʷʝʪʩʷ ʦʙʲʸʤʥʳʤʠ ʚʥʫʪʨʠʘʪʦʤʥʳʤʠ ʩʪʨʫʢ-

ʪʫʨʘʤʠ ʘʪʦʤʦʚ ʩʦʣʥʝʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ [12]. 

ɸʥʘʣʠʟʳ ʥʘ ʚʦʜʫ ʧʨʦʙ ʣʫʥʥʦʛʦ ʛʨʫʥʪʘ, ʢʦʪʦ-

ʨʳʡ ʜʦʩʪʘʚʠʣʠ ʥʘ ɿʝʤʣʶ ʩʦʚʝʪʩʢʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ 

ʩʪʘʥʮʠʠ ʠ ʘʤʝʨʠʢʘʥʩʢʠʝ ʘʩʪʨʦʥʘʚʪʳ, ʜʝʤʦʥʩʪʨʠʨʦ-

ʚʘʣʠ: ʚʦʜʘ ʚ ʩʚʷʟʘʥʥʦʤ ʚʠʜʝ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʤʝʩʪ-

ʥʳʭ ʤʠʥʝʨʘʣʦʚ ʚ ʠʩʯʝʟʘʶʱʝ ʤʘʣʳʭ ʢʦʣʠʯʝʩʪʚʘʭ. 

ʅʘʧʨʠʤʝʨ, ɸʧʦʣʣʦʥ-14 ʦʙʥʘʨʫʞʠʣ ʛʨʫʧʧʫ (ʆʅ) ʚ 

ʬʦʩʬʦʨʩʦʜʝʨʞʘʱʠʭ ʘʧʘʪʠʪʘʭ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʚ % 

ʦʪʥʦʰʝʥʠʠ ʢ ʜʨʫʛʠʤ ʵʣʝʤʝʥʪʘʤ ʦʪ 6,4.10 -8 ʜʦ 5.10 -

6. ʅʘʣʠʯʠʝ ʚ ʣʫʥʥʦʡ ʧʦʨʦʜʝ ʭʠʤʠʯʝʩʢʠ ʩʚʷʟʘʥʥʦʡ 

ʚʦʜʳ ʧʨʦʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʧʦʨʦʜʳ. 

ʇʨʠ ʥʘʛʨʝʚʝ ʜʦ 3000Á ʉ ʧʦʨʦʜʘ ʨʘʟʨʫʰʘʝʪʩʷ ʩ ʧʨʝ-

ʚʨʘʱʝʥʠʝʤ ʤʠʥʝʨʘʣʘ ʚ ʝʛʦ ʙʝʟʚʦʜʥʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʘ 

ʚʦʜʘ ʧʨʦʩʪʦ ʚʳʧʘʨʠʚʘʝʪʩʷ, ʤʠʥʫʷ ʞʠʜʢʫʶ ʬʘʟʫ, ʢʦ-

ʪʦʨʘʷ ʥʝ ʦʙʨʘʟʫʝʪʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʚʦʜʦʨʦʜʥʳʭ ʩʚʷ-

ʟʝʡ. ʅʘ ʃʫʥʝ ʝʩʪʴ ʟʘʤʦʨʦʞʝʥʥʘʷ ʚʦʜʘ ʚ ʟʘʪʝʥʝʥʥʳʭ 

ʢʨʘʪʝʨʘʭ. ɺ ʪʦʤ, ʯʪʦ ʥʘ ʃʫʥʝ ʝʩʪʴ ʥʝ ʩʚʷʟʘʥʥʘʷ, ʘ 

ʩʚʦʙʦʜʥʘʷ - ʟʘʤʝʨʟʰʘʷ - ʚʦʜʘ ʫʯʝʥʳʝ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʦ ʫʙʝʜʠʣʠʩʴ ʚ 2009 ʛʦʜʫ, ʢʦʛʜʘ ʚ ʢʨʘʪʝʨ ʂʘ-

ʙʝʫʩ (Cabeus) ʫʧʘʣʘ ʩʪʫʧʝʥʴ ʘʤʝʨʠʢʘʥʩʢʦʡ ʨʘʢʝʪʳ 

Atlas-Centaur, ʚʤʝʩʪʝ ʩ ʧʨʝʞʜʝ ʩʦʩʪʳʢʦʚʘʥʥʳʤ ʩ 

ʥʝʡ ʟʦʥʜʦʤ LCROSS. ɺʚʝʨʭ ʧʦʜʥʷʣʠʩʴ ʧʳʣʴ ʠ ʧʘʨ. 

ʉʘʤʳʡ ʥʘʩʪʦʷʱʠʡ, ʚʦʜʷʥʦʡ ʧʘʨ. ɸʥʘʣʠʟ ʚʟʤʝʪʥʫʚ-

ʰʝʛʦʩʷ ʦʙʣʘʢʘ ʚʟʨʳʚʘ ʠ ʧʦʟʚʦʣʠʣ ʦʙʥʘʨʫʞʠʪʴ ʤʦ-

ʣʝʢʫʣʳ H2O, ʚʢʨʘʧʣʝʥʥʳʝ ʚ ʨʝʛʦʣʠʪ. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʦʩʫʱʝʩʪʚʣʸʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʨʫʢʪʫʨʳ ʠ ʩʚʦʡʩʪʚ ʚʦʜʳ ʚ ʢʦʩʤʠʯʝ-

ʩʢʠʭ ʣʫʥʥʳʭ ʛʨʫʥʪʘʭ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʥʝ ʧʦʟ-

ʚʦʣʷʶʪ ʜʘʪʴ ʜʦʩʪʘʪʦʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʝʸ ʩʚʦʡ-

ʩʪʚʘʭ. ɺʳʩʢʘʟʳʚʘʶʪʩʷ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʩʪʨʫʢʪʫʨʳ ʚʦʜʳ ʚ ʣʫʥʥʳʭ ʛʨʫʥʪʘʭ, ʢʘʢ 

ʧʨʝʜʩʪʘʚʣʷʶʱʫʶ ʩʦʙʦʡ ʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʤʦʜʠʬʠ-

ʢʘʮʠʶ, ʧʦʭʦʞʫʶ ʥʘ ʣʸʜ: ʚ ʚʠʜʝ ʬʠʟʠʯʝʩʢʠ ʩʚʷʟʘʥ-

ʥʦʡ ʚʦʜʳ ʠʣʠ ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʛʠʜʨʦʢʩʠʜʘʭ. ʇʦ-

ʧʳʪʢʠ ʧʦʚʳʰʝʥʠʷ ʠʟʚʣʝʯʝʥʠʷ ʚʦʜʳ ʠʟ ʣʫʥʥʳʭ 

ʛʨʫʥʪʦʚ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʦʩʣʘʙʣʝʥʠʝ ʩʚʷʟʝʡ ʬʠʟʠ-

ʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʳʡ ʠ 

ʥʝʜʦʨʦʛʦʡ ʩʧʦʩʦʙ ʜʦʙʳʯʠ ʚʦʜʳ ʠʟ ʣʝʜʷʥʳʭ ʚʢʨʘʧ-

ʣʝʥʠʡ ʨʝʛʦʣʠʪʘ ʧʦʢʘ ʥʝ ʥʘʡʜʝʥ. 

ʇʦʵʪʦʤʫ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʚʦʜʥʦʡ ʧʨʦʙʣʝʤʳ 

ʥʘʰʝʡ ʃʫʥʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʥʘ ʙʫʜʫʱʠʡ 2024 ʛʦʜ ʟʘ-

ʧʣʘʥʠʨʦʚʘʥ ʣʫʥʦʭʦʜ ʃʫʥʘ-26 , ʚ ʟʘʜʘʯʠ ʢʦʪʦʨʦʛʦ 

ʚʭʦʜʠʪ ʛʣʫʙʦʢʦʝ ʙʫʨʝʥʠʝ ʛʨʫʥʪʘ, ʩʙʦʨ ʦʙʨʘʟʮʦʚ 

ʛʨʫʥʪʘ ʩ ʚʢʨʘʧʣʝʥʠʷʤʠ ʣʴʜʘ ʠ ʘʥʘʣʠʟʠʨʦʚʘʥʠʷ ʠʭ ʥʘ 

ʤʝʩʪʝ. ʅʘ 2025 ʛʦʜ ʧʣʘʥʠʨʫʝʪʩʷ ʨʘʙʦʪʘ ʣʫʥʦʭʦʜʘ 

ʃʫʥʳ-27 ʜʣʷ ʙʫʨʝʥʠʷ ʛʨʫʥʪʘ, ʩʙʦʨʘ ʦʙʨʘʟʮʦʚ ʛʨʫʥʪʘ 

ʩʦ ʣʴʜʦʤ ʠ ʜʦʩʪʘʚʢʠ ʠʭ ʥʘ ɿʝʤʣʶ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʨʠʯʠʥʘ ʥʝʫʜʘʯʠ ʚ ʧʦʠʩʢʘʭ ʩʧʦʩʦʙʘ ʜʦʙʳʯʠ ʚʦʜʳ 

ʠʟ ʣʝʜʷʥʳʭ ʚʢʨʘʧʣʝʥʠʡ ʣʫʥʥʦʛʦ ʨʝʛʦʣʠʪʘ ʚʠʜʠʪʩʷ ʚ 

ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʃʫʥʳ ʢʘʢ ʩʦʣʥʝʯʥʦʛʦ ʧʨʦʠʟʚʦʜ-

ʥʦʛʦ ʩ ʘʪʦʤʘʤʠ ʚʝʱʝʩʪʚʘ ʩʦʚʩʝʤ ʜʨʫʛʦʡ ʩʪʨʫʢʪʫʨʳ 

ʠ ʩʚʦʡʩʪʚ, ʥʝʞʝʣʠ ʟʝʤʥʦʝ, ʠʤʝʶʱʝʝ ʶʧʠʪʝʨʠʘʥ-

ʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. ʀʤʝʝʪʩʷ ʚ ʚʠʜʫ ʜʠʧʦʣʴʥʘʷ 

ʩʪʨʫʢʪʫʨʘ ʘʪʦʤʘ, ʙʘʟʠʨʫʶʱʘʷ ʥʘ ʜʠʧʦʣʴʥʦʤ ʩʪʨʦʝ-

ʥʠʠ ʥʝʡʪʨʦʥʘ [16]. ɸʪʦʤʳ ʩʦʣʥʝʯʥʦʛʦ ʩʠʥʪʝʟʘ 

ʠʤʝʶʪ ʙʦʣʝʝ ʥʠʟʢʠʡ ʧʦʪʝʥʮʠʘʣ ʠʦʥʠʟʘʮʠʠ ʠ ʚʦʜʦ-

ʨʦʜʥʫʶ ʩʠʣʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʪʦʤʘʤʠ ʶʧʠʪʝʨʠʘʥ-

ʩʢʦʛʦ ʩʠʥʪʝʟʘ ʠ ʥʝ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʨʘʟʦʚʳ-

ʚʘʪʴ ʩ ʚʦʜʦʨʦʜʦʤ ʦʩʦʙʳʝ ʚʦʜʦʨʦʜʥʳʝ ʩʚʷʟʠ, ʧʦ 

ʵʥʝʨʛʠʠ ʙʦʣʝʝ ʩʣʘʙʳʝ, ʯʝʤ ʭʠʤʠʯʝʩʢʠʝ, ʥʦ ʥʝʦʙʭʦ-

ʜʠʤʳʝ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʞʠʜʢʦʡ ʚʦʜʳ, ʙʝʣʢʦʚʳʭ ʩʦ-

ʝʜʠʥʝʥʠʡ ʠ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ 

ʤʝʭʘʥʠʟʤʘ ʞʠʚʦʡ ʢʣʝʪʢʠ. ɺ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʚʦ-

ʜʦʨʦʜʥʳʭ ʩʚʷʟʝʡ ʛʝʥʝʪʠʯʝʩʢʠʝ ʧʨʦʠʟʚʦʜʥʳʝ 

ʉʦʣʥʮʘ ʥʝ ʠʤʝʶʪ ʛʠʜʨʦʩʬʝʨ [9, ʩ. 14]. ɺ ʧʨʦʮʝʩʩʝ 

ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʢʦʤʝʪʦʡ**  ʏʫʨʶʤʦʚʘ-ɻʝʨʘʩʠʤʝʥʢʦ 

2014 ʛʦʜʘ ʟʦʥʜ Philae ʟʘʬʠʢʩʠʨʦʚʘʣ, ʯʪʦ ʚʦʜʘ ʥʘ ʢʦ-

ʤʝʪʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʟʝʤʥʦʡ. 

ʉʦ ʩʣʦʚ ʘʚʩʪʨʘʣʠʡʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʷ-ʛʝʦ-

ʛʨʘʬʘ ʊʦʤʘʩʘ ɻʨʠʬʬʠʪʘ ʊʝʡʣʦʨʘ (1880-1963) ʦ 

 

------**  ɺʝʱʝʩʪʚʦ ʢʦʤʝʪʳ ʠʤʝʝʪ ʩʦʣʥʝʯʥʦʝ ʧʨʦ-

ʠʩʭʦʞʜʝʥʠʝ. ɺ ʨʘʙʦʪʝ ɺʠʥʦʛʨʘʜʦʚʦʡ çʂʦʤʝʪʘ ʢʘʢ 

ʚʳʧʣʝʩʢ ʩʦʣʥʝʯʥʦʡ ʧʣʘʟʤʳè ʫʜʘʣʦʩʴ ʧʦʢʘʟʘʪʴ, ʯʪʦ 

ʢʦʤʝʪʘ ʝʩʪʴ ʦʪʦʨʚʘʚʰʠʡʩʷ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʣʥʝʯ-

ʥʦʡ ʭʨʦʤʦʩʬʝʨʳ ʧʨʦʪʫʙʝʨʘʥʝʮ, ʚʦʟʥʠʢʰʠʡ ʧʨʠ 

ʩʧʦʨʘʜʠʯʝʩʢʦʤ ʥʝʛʣʫʙʦʢʦʤ ʚʳʙʨʦʩʝ ʩʦʣʥʝʯʥʦʡ 

ʧʣʘʟʤʳ ʩ ʪʝʤʠ ʘʪʦʤʘʤʠ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ ʚʝʱʝ-

ʩʪʚʘ, ʢʦʪʦʨʳʝ ʦʢʘʟʘʣʠʩʴ ʚ ʥʝʡ ʚ ʵʪʦʪ ʤʦʤʝʥʪ [4, 

ʩ.16; 13, ʩ.56]. 

 

ɿʝʤʣʝ ʠ ʃʫʥʝ: çʆʥʠ ï ʥʝ ʨʦʜʥʳʝ ʩʸʩʪʨʳ, ʘ ʜʚʦ-

ʶʨʦʜʥʳʝè, ʪʦ ʝʩʪʴ ʠʤʝʶʱʠʝ ʨʘʟʥʳʭ ʨʦʜʠʪʝʣʝʡ 

- ʨʘʟʥʳʭ ʟʚʸʟʜ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʜʦʙʳʯʘ ʚʦʜʳ 

ʚ ʫʩʣʦʚʠʷʭ ʣʫʥʥʦʡ ʧʣʘʥʝʪʥʦʡ ʢʦʨʳ ʥʝ ʙʫʜʝʪ ʚʳʛʣʷ-

ʜʝʪʴ ʪʘʢ, ʢʘʢ ʤʳ ʝʸ ʜʦʙʳʚʘʝʤ ʥʘ ɿʝʤʣʝ ʠʟ ʦʪʢʨʳʪʳʭ 

ʚʦʜʦʸʤʦʚ ʠʣʠ ʠʟ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʚ ʩʣʫʯʘʝ ʥʝʜʦʩʪʫʧ-

ʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. 

ɽʜʠʥʩʪʚʝʥʥʦʡ ʥʘʜʝʞʜʦʡ ʦʩʪʘʸʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʚʦʜʥʳʡ ʣʸʜ, ʩʢʦʧʠʚ-

ʰʠʡʩʷ ʚ ʫʛʣʫʙʣʝʥʠʷʭ ʣʫʥʥʳʭ ʢʨʘʪʝʨʦʚ ʠ ʦʙʥʘʨʫ-

ʞʝʥʥʳʡ ʚ 2008 ʛʦʜʫ ʠʥʜʠʡʩʢʠʤ ʠʩʢʫʩʩʪʚʝʥʥʳʤ 

ʩʧʫʪʥʠʢʦʤ ʃʫʥʳ ʘʧʧʘʨʘʪʦʤ çʏʘʥʜʨʘʷʥʦʤ-1è, ʘ 

ʪʘʢʞʝ ʣʸʜ ʠ "ʠʥʝʡ" ʥʘ ʶʞʥʦʤ ʠ ʩʝʚʝʨʥʦʤ ʧʦʣʶʩʘʭ 

ʃʫʥʳ. ʗʚʣʝʥʠʝ ʙʝʟʚʦʜʥʦʩʪʠ ʃʫʥʳ - ʦʪʩʫʪʩʪʚʠʝ 

ʞʠʜʢʦʬʘʟʥʦʡ ʚʦʜʳ - ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʦ ʜʚʫʤʷ 

ʧʨʠʯʠʥʘʤʠ. ɺʦ-ʧʝʨʚʳʭ, ʚʳʟʚʘʥʥʦʝ ʤʘʣʦʡ ʧʣʦʪʥʦ-

ʩʪʴʶ ʤʘʩʩʦʚʳʭ ʩʠʣ ʥʝʙʝʩʥʦʛʦ ʪʝʣʘ (ʨʘʜʠʫʩ ʃʫʥʳ 
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ʨʘʚʝʥ 1738 ʢʤ, ʧʣʦʪʥʦʩʪʴ 3,3 ʛ/ʩʤ 3) ʦʪʩʫʪʩʪʚʠʝ ʘʪ-

ʤʦʩʬʝʨʳ ʧʦʟʚʦʣʷʝʪ ʚʦʜʝ ʤʦʤʝʥʪʘʣʴʥʦ çʟʘʢʠʧʘʪʴè ʠ 

ʧʨʝʚʨʘʱʘʪʴʩʷ ʚ ʧʘʨ, ʤʠʥʫʷ ʞʠʜʢʦʝ ʩʦʩʪʦʷʥʠʝ. ɺʦ-

ʚʪʦʨʳʭ, ʙʝʟ ʚʦʜʦʨʦʜʥʳʭ ʩʚʷʟʝʡ ʚʦʜʘ ʧʨʠ ʣʶʙʳʭ ʘʪ-

ʤʦʩʬʝʨʥʳʭ ʫʩʣʦʚʠʷʭ ʥʝ ʠʤʝʝʪ ʞʠʜʢʦʡ ʬʘʟʳ, ʧʝʨʝ-

ʭʦʜʷ ʠʟ ʣʝʜʷʥʦʡ ʪʚʸʨʜʦʡ ʬʘʟʳ ʚ ʣʝʜʷʥʫʶ ʧʳʣʴ: ʛʘʟ 

ʅ2ʆ. ʀʤʝʥʥʦ ʚʪʦʨʘʷ ʧʨʠʯʠʥʘ ʦʢʘʟʳʚʘʝʪʩʷ ʦʧʨʝʜʝ-

ʣʷʶʱʝʡ ʚ ʦʙʲʷʩʥʝʥʠʠ ʷʚʣʝʥʠʷ ʙʝʟʚʦʜʥʦʩʪʠ ʃʫʥʳ 

ʢʘʢ ʪʨʝʪʴʝʡ ʧʨʦʠʟʚʦʜʥʦʡ ʉʦʣʥʮʘ ʧʨʠ ʝʸ ʩʨʘʚʥʝʥʠʠ 

ʩ ʪʨʝʪʴʝʡ ʧʨʦʠʟʚʦʜʥʦʡ ʖʧʠʪʝʨʘ ɽʚʨʦʧʦʡ. ʇʨʠ 

ʤʝʥʴʰʠʭ ʨʘʟʤʝʨʘʭ (ʨʘʜʠʫʩ ɽʚʨʦʧʳ ʨʘʚʝʥ 1440 ʢʤ) 

ʠ ʤʝʥʴʰʝʡ ʧʣʦʪʥʦʩʪʠ (ʧʣʦʪʥʦʩʪʴ ɽʚʨʦʧʳ 2,99 

ʛ/ʩʤ3) ɽʚʨʦʧʘ ʠʤʝʝʪ ʤʝʥʴʰʫʶ, ʯʝʤ ʃʫʥʘ, ʧʣʦʪʥʦʩʪʴ 

ʤʘʩʩʦʚʳʭ ʩʠʣ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ɽʚʨʦʧʘ ʠʤʝʝʪ ʤʦʱʥʫʶ 

ʛʠʜʨʦʩʬʝʨʫ: ʧʦʢʨʳʪʳʡ ʣʝʜʷʥʦʡ ʢʦʨʢʦʡ ʠʟ ʚʦʜʥʦʛʦ 

ʣʴʜʘ ʪʦʣʱʠʥʦʡ ʦʪ 10 ʜʦ 30 ʢʤ ʞʠʜʢʠʡ ʦʢʝʘʥ ʛʣʫʙʠ-

ʥʦʡ ʜʦ 160 ʢʤ. ɺʦʜʥʳʝ ʦʙʦʣʦʯʢʠ ʦʩʦʙʝʥʥʦ ʭʘʨʘʢ-

ʪʝʨʥʳ ʜʣʷ ʧʝʨʚʳʭ ʪʨʸʭ ʩʧʫʪʥʠʢʦʚ ʖʧʠʪʝʨʘ: ʂʘʣʣʠ-

ʩʪʦ, ɻʘʥʠʤʝʜʘ, ɽʚʨʦʧʳ, ʯʝʤ ʠ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʩʦʣ-

ʥʝʯʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ [12, 13]. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʝʩʪʴ 

ʦʩʥʦʚʘʥʠʷ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʢʦʨʝʥʥʘʷ ʣʫʥʥʘʷ ʚʦʜʘ ʥʝ 

ʧʨʠʛʦʜʥʘ ʜʣʷ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʣʶʜʝʡ. ʅʦ ʚʦʜʷ-

ʥʦʡ ʣʸʜ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʃʫʥʳ ʤʦʞʝʪ ʠʤʝʪʴ ʥʘʙʨʦʩ-

ʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʚʳʧʣʝʩʢʘ ʟʝʤʥʦʡ 

ʚʦʜʳ ʚ ʩʪʦʣʢʥʦʚʝʥʠʠ ʃʫʥʳ ʩ ɿʝʤʣʸʡ 3,3 ʤʣʨʜ. ʣʝʪ 

ʪʦʤʫ ʥʘʟʘʜ, ʩʪʠʤʫʣʠʨʦʚʘʥʥʦʛʦ 7-ʡ ʚʩʧʳʰʢʦʡ ʖʧʠ-

ʪʝʨʘ [2, c.223; 12, c.45; 13, ʩ.29]. ʅʘ ʤʦʤʝʥʪ ʚʩʪʨʝʯʠ 

ʩ ʃʫʥʦʡ ʥʝʠʟʚʝʩʪʥʦ, ʥʘ ʢʘʢʫʶ ʯʘʩʪʴ ʟʝʤʥʦʡ ʢʦʨʳ 

ʦʙʨʫʰʠʣʦʩʴ ʩʪʦʣʢʥʦʚʝʥʠʝ: ʢʦʥʪʠʥʝʥʪʘʣʴʥʫʶ ʠʣʠ 

ʦʢʝʘʥʠʯʝʩʢʫʶ, ʪʘʢ ʢʘʢ ʨʘʥʝʝ, 3,7 ʤʣʨʜ. ʣʝʪ ʥʘʟʘʜ, ʚ 

ʤʦʤʝʥʪ ʪʝʨʤʦ-ʫʜʘʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʪʨʝʪʴʝʡ 

ʚʩʧʳʰʢʠ ʉʦʣʥʮʘ ʩʧʣʦʰʥʘʷ ʛʠʜʨʦʩʬʝʨʘ ɿʝʤʣʠ ʧʨʝ-

ʦʙʨʘʟʦʚʘʣʘʩʴ ʚ ʜʚʫʯʣʝʥʥʫʶ ʩʠʩʪʝʤʫ ʦʢʝʘʥʦʚ ʠ ʢʦʥ-

ʪʠʥʝʥʪʦʚ. ʀʟ ʩʙʨʦʰʝʥʥʦʡ ʪʨʝʪʴʝʡ ʦʙʦʣʦʯʢʠ ʉʦʣʥʮʘ 

ʩʦ ʚʨʝʤʝʥʝʤ ʦʙʨʘʟʦʚʘʣʠʩʴ ʝʛʦ ʧʨʦʠʟʚʦʜʥʳʝ: ʃʫʥʘ ʠ 

ʢʦʣʴʮʦ ʨʘʟʨʦʟʥʝʥʥʳʭ ʩʠʣʠʢʘʪʥʳʭ ʘʩʪʝʨʦʠʜʦʚ [2, ʩ. 

220,223; 13, ʩ. 35]. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʦʧʘʚʰʘʷ ʥʘ ʃʫʥʫ 

ʟʝʤʥʘʷ ʚʦʜʘ ʩʦʭʨʘʥʠʣʘʩʴ, ʦʥʘ ʩʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴ-

ʟʦʚʘʥʘ ʜʣʷ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ. ʅʦ ʝʸ ʝʱʸ ʥʘʜʦ 

ʥʘʡʪʠ. 

ʂʘʢʠʝ ʝʱʸ ʚʝʱʝʩʪʚʘ ʥʘ ʃʫʥʝ, ʢʨʦʤʝ ʚʦʜʳ, 

ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ çʧʦʣʝʟʥʳʭè ʠʩ-

ʢʦʧʘʝʤʳʭ? 

 

ʂʠʩʣʦʨʦʜ, ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ ʣʫʥʥʦʤ ʛʨʫʥʪʝ, ʚ 

ʪʦʤ ʯʠʩʣʝ - ʨʝʛʦʣʠʪʝ, ʧʨʠ ʝʛʦ ʠʟʚʣʝʯʝʥʠʠ ʤʦʞʝʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʢʘʯʝʩʪʚʝ ʨʘʢʝʪʥʦʛʦ ʪʦʧʣʠʚʘ. 

ɻʘʟ ʉ2 ʠʟ ʢʨʘʪʝʨʘ ɸʣʴʬʦʥʩ. ʇʦʭʦʞʝ, ʯʪʦ ʩʦʣ-

ʥʝʯʥʳʡ ʫʛʣʝʨʦʜ, ʢʦʪʦʨʳʡ ʥʘ ʃʫʥʝ ʩʫʱʝʩʪʚʫʝʪ ʚ 

ʚʠʜʝ ʛʘʟʘ ʉ2 , ʢʘʢ ʘʙʠʦʛʝʥʥʳʡ ʫʛʣʝʨʦʜ, ʚ ʧʨʠʥʮʠʧʝ 

ʤʦʛ ʙʳ ʛʦʨʝʪʴ ʠ ʩʪʘʪʴ ʯʘʩʪʴʶ ʤʝʩʪʥʦʡ ʦʪʦʧʠʪʝʣʴ-

ʥʦʡ ʩʠʩʪʝʤʳ. ʅʦ ʜʣʷ ʵʪʦʛʦ ʥʫʞʝʥ ʢʠʩʣʦʨʦʜ, ʢʦʪʦ-

ʨʳʡ ʥʘʜʦ ʧʨʦʠʟʚʦʜʠʪʴ. 

ʀʟʦʪʦʧ ʛʝʣʠʷ ʩ ʤʘʩʩʦʚʳʤ ʯʠʩʣʦʤ 3 ʫʧʦʤʠʥʘ-

ʝʪʩʷ ʢʘʢ ʮʝʥʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʩʦʢʨʳ-

ʪʳʡ ʚ ʧʝʨʚʳʭ 5-ʪʠ ʤʝʪʨʘʭ ʩʣʦʷ ʨʝʛʦʣʠʪʘ, ʛʜʝ ʥʘʢʦ-

ʧʠʣʦʩʴ ʧʦʨʷʜʢʘ 1.106 ʪ ʅʝ-3 [7]. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʅʝ-3 ʧʦʧʘʣ ʥʘ ʃʫʥʫ, ʥʘʜʫʚʘʝ-

ʤʳʡ ʩʦʣʥʝʯʥʳʤ ʚʝʪʨʦʤ. ʇʦʭʦʞʝ, ʯʪʦ ʵʪʦ ʥʝ ʪʘʢ: ʥʘ 

ɿʝʤʣʶ ʧʦʯʝʤʫ-ʪʦ ʅʝ-3 ʥʝ ʥʘʜʫʚʘʝʪʩʷ: ʚ ʩʦʣʥʝʯʥʦʤ 

ʚʝʪʨʝ ʩʦʜʝʨʞʘʥʠʝ ʅʝ-3 ʧʨʝʚʳʰʘʝʪ ʟʝʤʥʦʡ ʧʦʢʘʟʘ-

ʪʝʣʴ ʚ 10 000 ʨʘʟ [13, ʩ.61]. ɺ ʵʪʦʤ ʣʫʥʥʦʤ ʷʚʣʝʥʠʠ 

ʚʠʜʠʪʩʷ ʘʪʦʤʥʳʡ ʨʘʩʧʘʜ ʩʦʣʥʝʯʥʦʛʦ ʚʝʱʝʩʪʚʘ. 

ɽʩʣʠ ʥʘ ɿʝʤʣʝ ʨʘʜʠʦʘʢʪʠʚʥʦʤʫ ʨʘʩʧʘʜʫ ʧʦʜʚʝʨʛʘ-

ʶʪʩʷ ʵʣʝʤʝʥʪʳ 7-ʛʦ ʧʝʨʠʦʜʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʫʞʝ ʠʩʯʝʟ 

ʚʪʦʨʦʡ ʨʷʜ, ʪʦ ʚʦʟʤʦʞʥʦ, ʯʪʦ ʩʦʣʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ 

ʥʘʯʠʥʘʶʪ ʩʚʦʡ ʨʘʩʧʘʜ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʨʘʥʥʠʭ 

ʧʝʨʠʦʜʦʚ. ʊʝʨʤʦʷʜʝʨʥʳʝ ʨʝʘʢʮʠʠ ʩʠʥʪʝʟʘ ʛʝʣʠʷ ʚ 

ʫʩʣʦʚʠʷʭ ʧʣʘʥʝʪʥʦʡ ʢʦʨʳ - ʩ ʅʝ-3 ʠ ʪʷʞʝʣʳʤʠ ʠʟʦ-

ʪʦʧʘʤʠ ʚʦʜʦʨʦʜʘ ʚ ʢʘʯʝʩʪʚʝ ʪʝʨʤʦʷʜʝʨʥʦʛʦ ʛʦʨʶ-

ʯʝʛʦ - ʤʦʛʫʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʳ ʪʦʣʴʢʦ ʚ ʚʠʜʝ ʣʘ-

ʚʠʥʦʦʙʨʘʟʥʳʭ ʨʝʘʢʮʠʡ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʚʳʜʝʣʝʥʠʶ 

ʢʦʣʦʩʩʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʚ ʤʠʣʣʠʦʥʥʳʝ ʜʦʣʠ ʩʝʢʫʥʜʳ. 

ʇʦʵʪʦʤʫ ʜʣʷ ʤʠʨʥʳʭ ʮʝʣʝʡ ʟʘʧʘʩʳ ʣʫʥʥʦʛʦ ʅʝ-3 

ʚʨʷʜ ʣʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ. 

ʆ ʄʘʨʩʝ, ʢʦʩʤʠʯʝʩʢʦʤ ʙʨʘʪʝ ɿʝʤʣʠ, ʦʪ ʢʦʪʦ-

ʨʦʛʦ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʟʝʤʣʷʥʝ ʞʜʫʪ, ʯʪʦ ʥʘ ʥʝʛʦ 

ʤʦʞʥʦ ʙʫʜʝʪ ʧʝʨʝʩʝʣʷʪʴʩʷ ʚ ʙʫʜʫʱʝʤ. 

 

ʂ ʄʘʨʩʫ ʧʦʩʳʣʘʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʢʦʩʤʠ-

ʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʘʧʧʘʨʘʪʳ: ʥʘʰʠ ʘʚʪʦʤʘ-

ʪʠʯʝʩʢʠʝ ʤʝʞʧʣʘʥʝʪʥʳʝ ʩʪʘʥʮʠʠ ʩʝʨʠʠ çʄʘʨʩè ʠ 

ʘʤʝʨʠʢʘʥʩʢʠʝ ʄʘʨʠʥʝʨʳ, ɺʦʷʜʞʝʨʳ, ɺʠʢʠʥʛʠ, Se-

curity, Curiosity. 

ʎʝʣʴ ʫ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʛʨʘʤʤ ʚ ʨʦʜʝ ʙʳ 

ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ï ʧʦʠʩʢ ʚʦʜʳ ʠ ʞʠʟʥʠ. ʉ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʅʂʊ - ʮʝʣʴ ʚʧʦʣʥʝ ʦʧʨʘʚʜʘʥʘ ʛʝʥʝʪʠʯʝʩʢʠʤ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ ʄʘʨʩʘ ʠ ɿʝʤʣʠ ʦʪ ʖʧʠʪʝʨʘ ʢʘʢ 

ʙʣʠʞʘʡʰʠʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʦʪ 2-ʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʳʭ ʝʛʦ ʚʩʧʳʰʝʢ: 5-ʡ ʠ 6-ʡ. 

 

ʉʦʚʝʪʩʢʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʤʝʞʧʣʘʥʝʪʥʳʝ 

ʩʪʘʥʮʠʠ ɸʄʉ çʄʘʨʩè, ʧʦʙʳʚʘʚʰʠʝ ʥʘ ʂʨʘʩʥʦʡ 

ʧʣʘʥʝʪʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʣʘʥʝʪʳ 

ʄʘʨʩ ʠ ʦʢʦʣʦʧʣʘʥʝʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ ʦʨʙʠʪʳ ʠʩ-

ʢʫʩʩʪʚʝʥʥʦʛʦ ʩʧʫʪʥʠʢʘ ʧʣʘʥʝʪʳ. 

 

ɺ 1971 ʛʦʜʫ ʉʦʚʝʪʩʢʦʡ ʤʘʨʩʠʘʥʩʢʦʡ ʤʠʩʩʠʝʡ 

ʙʳʣʘ ʦʪʧʨʘʚʣʝʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʤʝʞʧʣʘʥʝʪʥʘʷ 

ʩʪʘʥʮʠʠ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ çʄʘʨʩ-2è. ɸʄʉ ʧʨʝʜ-

ʥʘʟʥʘʯʘʣʘʩʴ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʄʘʨʩʘ ʢʘʢ ʩ ʝʛʦ ʦʨ-

ʙʠʪʳ, ʪʘʢ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘ-

ʥʝʪʳ, ʥʦ ʩʧʫʩʢʘʝʤʳʡ çʄʘʨʩ-2è ʨʘʟʙʠʣʩʷ. 

ɺ ʢʦʥʮʝ 1971 ʛʦʜʘ ʩʧʫʩʢʘʝʤʳʡ ʘʧʧʘʨʘʪ ʘʚʪʦʤʘ-

ʪʠʯʝʩʢʦʡ ʤʝʞʧʣʘʥʝʪʥʦʡ ʩʪʘʥʮʠʠ çʄʘʨʩ-3è ʩʦʚʝʨ-

ʰʠʣ ʤʷʛʢʫʶ ʧʦʩʘʜʢʫ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʄʘʨʩʘ. ʇʝʨʝ-

ʜʘʯʘ ʚʠʜʝʦʩʠʛʥʘʣʦʚ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʤʘʨʩʠʘʥʩʢʦʡ 

ʩʪʘʥʮʠʠ ʧʨʝʢʨʘʪʠʣʘʩʴ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ ʧʦ-

ʩʣʝ ʧʦʩʘʜʢʠ. ʆʜʥʘʢʦ ʦʨʙʠʪʘʣʴʥʘʷ ʩʪʘʥʮʠʷ ʧʨʦʜʦʣ-

ʞʘʣʘ ʨʘʙʦʪʘʪʴ ʧʦʯʪʠ ʛʦʜ ʠ ʧʨʠʩʳʣʘʪʴ ʤʘʩʩʫ ʚʘʞʥʳʭ 

ʜʘʥʥʳʭ ʦ ʧʣʘʥʝʪʝ ʜʦ 1972 ʛ. ʀʟʫʯʝʥʠʝ ʄʘʨʩʘ ʧʨʦ-

ʜʦʣʞʠʣʦʩʴ ʚ 1973ð1974 ʛʦʜʘʭ ʩ ʫʯʘʩʪʠʝʤ ʯʝʪʳʨʝʭ 

ʩʦʚʝʪʩʢʠʭ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ ʩʝʨʠʠ ʂɸ (ʂʦʩ-

ʤʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ) çʄʘʨʩ-4è, çʄʘʨʩ-5è, çʄʘʨʩ-6è, 

çʄʘʨʩ-7è, ʧʦʯʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʦʩʪʠʛʰʠʭ ʦʢʨʝʩʪ-

ʥʦʩʪʝʡ ʧʣʘʥʝʪʳ. ʎʝʣʴ ʧʦʣʸʪʘ: ʦʧʨʝʜʝʣʝʥʠʝ ʬʠʟʠʯʝ-

ʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʫʥʪʘ, ʩʚʦʡʩʪʚ ʧʦʚʝʨʭʥʦʩʪʥʦʡ 

ʧʦʨʦʜʳ. ɼʠʥʘʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʘʨʩʠʘʥʩʢʦʛʦ 

ʛʨʫʥʪʘ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʧʨʠʙʦʨʦʤ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦ-

ʭʦʜʠʤʦʩʪʠ ʥʘ ʙʘʟʝ ʧʝʥʝʪʨʦʤʝʪʨʘ ʢʦʥʩʪʨʫʢʮʠʠ ʇ.ʀ. 

ʕʡʟʣʝʨʘ, ʢʘʢ ʠ ʥʘ ʩʦʚʝʪʩʢʠʭ ʃʫʥʦʭʦʜʘʭ. ʆʧʨʝʜʝʣʝ-

ʥʠʷ ʧʦʢʘʟʘʣʠ ʩʭʦʞʝʩʪʴ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʘʨ-

ʩʠʘʥʩʢʠʭ ʛʨʫʥʪʦʚ ʩ ʟʝʤʥʳʤʠ ʛʨʫʥʪʘʤʠ. ʇʨʦʚʦʜʠ-

ʣʘʩʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʧʨʦʚʝʨʢʘ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ-

ʣʫʯʝʥʠʷ ʪʝʣʝʚʠʟʠʦʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. ʉʧʫʩʢʘʝʤʳʡ 

https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%80%D1%81-4
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%80%D1%81-5
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%80%D1%81-6
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%80%D1%81-7
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ʘʧʧʘʨʘʪ çʄʘʨʩʘ-6è ʧʨʦʚʦʜʠʣ ʠʟʤʝʨʝʥʠʷ ʭʠʤʠʯʝ-

ʩʢʦʛʦ ʩʦʩʪʘʚʘ ʤʘʨʩʠʘʥʩʢʦʡ ʘʪʤʦʩʬʝʨʳ ʧʨʠ ʧʦʤʦʱʠ 

ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʘ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʪʠʧʘ. 

ʀʟ ʜʚʫʭ ɸʄʉ çʌʦʙʦʩè ʥʦʚʦʛʦ ʫʥʠʬʠʮʠʨʦʚʘʥ-

ʥʦʛʦ ʧʨʦʝʢʪʘ 1989 ʛ. ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʄʘʨʩʘ 

ʠ ʌʦʙʦʩʘ ʦʜʥʘ ʚʳʰʣʘ ʠʟ-ʧʦʜ ʢʦʥʪʨʦʣʷ ʥʘ ʧʫʪʠ ʢ 

ʧʣʘʥʝʪʝ, ʘ ʚʪʦʨʘʷ ʚʳʧʦʣʥʠʣʘ ʪʦʣʴʢʦ ʯʘʩʪʴ ʤʘʨʩʠʘʥ-

ʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʠ ʯʘʩʪʠʯʥʦ ʚʳʧʦʣʥʠʣʘ ʧʨʦʛʨʘʤʤʫ 

çʌʦʙʦʩè. ʇʣʘʥʠʨʫʝʤʳʝ ʟʘʧʫʩʢʠ ʨʦʩʩʠʡʩʢʠʭ ɸʄʉ 

çʄʘʨʩè: çʄʘʨʩ-ɸʩʪʝʨè ð ɸʄʉ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʄʘʨʩʘ ʠ ʘʩʪʝʨʦʠʜʦʚ ʧʦʩʣʝ 2018 ʛ. ʠ ʜʘʣʝʝ. çʄʘʨʩ-

ɻʨʫʥʪè ð ɸʄʉ ʜʣʷ ʜʦʩʪʘʚʢʠ ʛʨʫʥʪʘ ʩ ʄʘʨʩʘ ʧʦʩʣʝ 

2020 ʛ. ʧʦ 2033 ʛ. 

 

ʄʝʞʧʣʘʥʝʪʥʳʝ ʘʧʧʘʨʘʪʳ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ 

ʄʘʨʩʘ ʘʛʝʥʩʪʚʘ NɸSɸ. 

 

ɺʠʢʠʥʛʠ ï ʧʝʨʚʳʡ ʨʝʘʣʴʥʦ ʫʜʘʯʥʳʡ ʰʘʛ ʚ 

ʦʩʚʦʝʥʠʠ ʄʘʨʩʘ, ʩʜʝʣʘʥʥʳʡ ʚ 70-ʭ ð 80-ʭ ʛʦʜʘʭ 

ʘʛʝʥʩʪʚʦʤ NɸSɸ. ɺʠʢʠʥʛ-1 ï ʧʝʨʚʳʡ ʫʩʧʝʰʥʦ ʧʨʠ-

ʟʝʤʣʠʚʰʠʡʩʷ, ʠʣʠ ʧʨʠʤʘʨʩʠʚʰʠʡʩʷ ʥʘ ʄʘʨʩʝ ʘʤʝ-

ʨʠʢʘʥʩʢʠʡ ʘʧʧʘʨʘʪ. ʆʥ ʙʳʣ ʟʘʧʫʱʝʥ 20 ʘʚʛʫʩʪʘ 

1975 ʛʦʜʘ, ʘ ʜʦʩʪʠʛ ʄʘʨʩʘ 20 ʠʶʣʷ 1976 ʛʦʜʘ, ʧʝʨʝ-

ʜʘʣ ʧʝʨʚʳʝ ʫʜʘʯʥʳʝ ʩʥʠʤʢʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʧʣʘʥʝʪʳ. ʀ ʣʶʜʠ ʚʧʝʨʚʳʝ ʫʚʠʜʝʣʠ ʤʘʨ-

ʩʠʘʥʩʢʠʝ ʣʘʥʜʰʘʬʪʳ, ʚ ʮʚʝʪʝ. ʄʠʩʩʠʷ ʩʦʩʪʦʷʣʘ ʠʟ 

ʩʦʙʩʪʚʝʥʥʦ ʩʧʫʩʢʘʝʤʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʩʧʫʪʥʠʢʘ, ʢʦʪʦ-

ʨʳʡ ʦʩʪʘʣʩʷ ʥʘ ʤʘʨʩʠʘʥʩʢʦʡ ʦʨʙʠʪʝ. ʕʪʦʪ ʩʧʫʪʥʠʢ 

ʧʨʦʨʘʙʦʪʘʣ ʜʦ 7 ʘʚʛʫʩʪʘ 1980 ʛʦʜʘ, ʘ ʩʧʫʩʢʘʝʤʳʡ 

ʤʦʜʫʣʴ ï ʜʦ 11 ʥʦʷʙʨʷ 1982 ʛʦʜʘ. ɺʠʢʠʥʛ-2 ʧʨʠʟʝʤ-

ʣʠʣʩʷ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘ ʜʨʫʛʦʡ ʩʪʦʨʦʥʝ ʧʣʘʥʝʪʳ. 

ʕʪʦʪ ʘʧʧʘʨʘʪ ʧʨʦʨʘʙʦʪʘʣ 4 ʛʦʜʘ, ʧʦʢʘ ʝʛʦ ʘʢʢʫʤʫʣʷ-

ʪʦʨʳ ʧʦʣʥʦʩʪʴʶ ʥʝ ʠʟʨʘʩʭʦʜʦʚʘʣʠ ʩʚʦʡ ʨʝʩʫʨʩ. 

ʄʘʨʩʦʭʦʜ Sojourner ʚ ʩʦʩʪʘʚʝ ʩʪʘʥʮʠʠ Mars 

Pathfinder. 

ɺ 1996 ʩʪʘʨʪʦʚʘʣʘ ʨʘʢʝʪʘ ɼʝʣʴʪʘ-2 ʩ ʘʧʧʘʨʘ-

ʪʘʤʠ ʤʠʩʩʠʠ Mars Pathfinder. ɺ ʠʪʦʛʝ ʥʘ ʄʘʨʩʝ ʦʢʘ-

ʟʘʣʩʷ ʤʘʨʩʦʭʦʜ Sojourner, ʢʦʪʦʨʳʡ ʙʳʣ ʧʦʜʚʠʞʥʦʡ 

ʯʘʩʪʴʶ ʩʘʤʦʡ ʩʪʘʥʮʠʠ Mars Pathfinder. ʆʥ ʩʲʝʭʘʣ ʩ 

ʥʝʝ ʠ ʩʪʘʣ ʨʘʙʦʪʘʪʴ ʥʘ ʤʝʩʪʥʦʩʪʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʩ-

ʥʦʚʥʘʷ ʩʪʘʥʮʠʷ ʙʳʣʘ ʥʝʧʦʜʚʠʞʥʦʡ. ɺ ʧʨʦʮʝʩʩʝ ʨʘ-

ʙʦʪʳ ʤʘʨʩʦʭʦʜ ʧʝʨʝʜʘʣ ʥʘ ɿʝʤʣʶ ʜʘʥʥʳʝ ʩʧʝʢʪʨʦ-

ʤʝʪʨʠʠ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʣʫʯʰʝ ʨʘʟʦʙʨʘʪʴʩʷ ʩ ʭʠʤʠ-

ʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʤʘʨʩʠʘʥʩʢʦʛʦ ʛʨʫʥʪʘ. ʊʘʢʞʝ 

ʠʟʫʯʘʣʘʩʴ ʘʪʤʦʩʬʝʨʘ ʠ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ. 

Sojourner ʜʘʣ ʤʥʦʛʦ ʮʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʠ ʧʨʦʨʘ-

ʙʦʪʘʣ 3 ʤʝʩʷʮʘ. ɺʳʭʦʜ ʠʟ ʩʪʨʦʷ ʧʨʦʠʟʦʰʝʣ ʠʟ-ʟʘ 

ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʨʝʩʫʨʩʘ ʙʘʪʘʨʝʡ. 

ʄars Surveyor 98 ð ʧʨʦ-

ʛʨʘʤʤʘ NASA ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʢʣʠʤʘʪʘ ʠ ʧʦʚʝ

ʨʭʥʦʩʪʠ ʄʘʨʩʘ. 

 

ɺ ʨʘʤʢʘʭ ʧʨʦ-

ʛʨʘʤʤʳ Mars Surveyor 98 ʙʳʣʠ ʟʘʧʫ-

ʱʝʥʳ ʜʚʝ ɸʄʉ ð Mars Climate Orbiter ʜʣʷ ʠʟʫʯʝ-

ʥʠʷ ʄʘʨʩʘ ʩ ʦʨʙʠʪʳ ʠ ʧʦʩʘʜʦʯʥʳʡ ʘʧʧʘʨʘʪ ð 

Mars Polar Lander. ʆʙʝ ʩʪʘʥʮʠʠ ʥʝ ʚʳʧʦʣ-

ʥʠʣʠ ʩʚʦʝʡ ʟʘʜʘʯʠ, ʧʦʪʝʨʧʝʚ ʘʚʘʨʠʶ ʧʦʩʣʝ 23 ʩʝʥ-

ʪʷʙʨʷ 1999 ʛ. ʚʦ ʚʨʝʤʷ ʪʦʨʤʦʞʝʥʠʷ ʫ ʄʘʨʩʘ. 

ʄʘʨʩʦʭʦʜ ʉʧʠʨʠʪ ʩʝʣ ʥʘ ʧʣʘʥʝʪʫ 4 ʷʥʚʘʨʷ 

2004 ʛʦʜʘ. ɽʛʦ ʨʘʙʦʪʘ ʧʣʘʥʠʨʦʚʘʣʘʩʴ ʚ ʪʝʯʝʥʠʝ 90 

ʩʦʣʦʚ (92,5 ʟʝʤʥʳʭ ʜʥʷ) ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʧʫʪʠ 

ʦʢʦʣʦ 600 ʤ. ʆʜʥʘʢʦ ʥʘ ʜʝʣʝ ʚʳʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦ-

ʵʥʝʨʛʠʠ ʙʳʣʘ ʵʬʬʝʢʪʠʚʥʝʝ, ʯʝʤ ʧʣʘʥʠʨʦʚʘʣʦʩʴ. ɺ 

ʠʪʦʛʝ ʉʧʠʨʠʪ ʧʨʝʦʜʦʣʝʣ 7,73 ʢʤ ʠ ʧʨʦʨʘʙʦʪʘʣ ʜʦ 22 

ʤʘʨʪʘ 2010 ʛʦʜʘ ï ʙʦʣʝʝ 6 ʣʝʪ. ɼʘʣʝʝ ʤʘʨʩʦʭʦʜ ʠʩ-

ʧʦʣʴʟʦʚʘʥ ʢʘʢ ʩʪʘʮʠʦʥʘʨʥʘʷ ʧʣʘʪʬʦʨʤʘ, ʪʘʢ ʢʘʢ 1 

ʤʘʷ 2009 ʛʦʜʘ ʦʥ ʟʘʩʪʨʷʣ ʚ ʧʝʩʯʘʥʦʡ ʜʶʥʝ. 

ʄʘʨʩʦʭʦʜ ʆʧʧʦʨʪʴʶʥʠʪʠ - ʚʪʦʨʦʡ ʤʘʨʩʦ-

ʭʦʜ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ ʅɸʉɸ ʠʟ ʜʚʫʭ, ʟʘʧʫ-

ʱʝʥʥʳʭ ʉʐɸ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ Mars Exploration 

Rover, ʩʝʣ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʄʘʨʩʘ 25 ʷʥʚʘʨʷ 2004 

ʛʦʜʘ ʥʘ ʤʝʩʪʦ, ʧʦ ʜʦʣʛʦʪʝ ʩʤʝʱʸʥʥʦʝ ʥʘ 180 ʛʨʘʜʫ-

ʩʦʚ ʦʪ ʧʦʩʘʜʢʠ ʉʧʠʨʠʪʘ. ʆʧʧʦʨʪʴʶʥʠʪʠ ʧʦʙʠʣ ʚʩʝ 

ʨʝʢʦʨʜʳ ʧʦ ʜʦʣʛʦʞʠʪʝʣʴʩʪʚʫ ʩʨʝʜʠ ʚʩʝʭ ʤʘʨʩʦʭʦ-

ʜʦʚ. ʈʘʙʦʪʘ ʤʘʨʩʦʭʦʜʘ ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʥʘ 90 ʩʦʣʦʚ 

(92,5 ʟʝʤʥʳʭ ʜʥʷ), ʥʦ ʧʨʦʨʘʙʦʪʘʣ ʦʥ 15 ʣʝʪ. ɽʛʦ 

ʤʠʩʩʠʷ ʙʳʣʘ ʧʨʝʢʨʘʱʝʥʘ 13.02.2019. 

ʄʘʨʩʦʭʦʜ Curiosity ʄʘʨʩʦʭʦʜ ʂʴʶʨʠʦʟʠʪʠ 

ʦʢʘʟʘʣʩʷ ʥʘ ʄʘʨʩʝ ʚ ʘʚʛʫʩʪʝ 2012 ʛʦʜʘ, ʠ ʩʝʡʯʘʩ ʵʪʦ 

ʧʦʢʘ ʩʘʤʳʡ ʩʦʚʨʝʤʝʥʥʳʡ ʘʧʧʘʨʘʪ ʥʘ ʵʪʦʡ ʧʣʘʥʝʪʝ, 

ʩʥʘʙʞʸʥʥʳʡ ʢʚʘʜʨʫʧʦʣʴʥʳʤ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʦʤ 

QMS, ʛʘʟʦʚʳʤ ʭʨʦʤʘʪʦʛʨʘʬʦʤ GCMS ʠ ʣʘʟʝʨʥʳʤ 

ʩʧʝʢʪʨʦʤʝʪʨʦʤ TLS. ʂʴʶʨʠʦʟʠʪʠ ʢʨʫʧʥʝʝ ʩʦʚʝʪ-

ʩʢʠʭ ʃʫʥʦʭʦʜʦʚ, ʥʘ ɿʝʤʣʝ ʚʝʩʠʣ 900 ʢʛ. ʉʢʦʨʦʩʪʴ 

ʧʝʨʝʜʚʠʞʝʥʠʷ ʤʘʨʩʦʭʦʜʘ ʧʦʟʚʦʣʠʣʘ ʝʤʫ ʧʨʝʦʜʦ-

ʣʝʪʴ 738 ʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 3-ʭ ʥʝʜʝʣʴ. ʎʝʣʴ ʤʘʨʩʦ-

ʭʦʜʘ ï ʩʦʙʨʘʪʴ ʤʘʢʩʠʤʫʤ ʠʥʬʦʨʤʘʮʠʠ, ʜʦʩʪʘʪʦʯ-

ʥʦʡ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʦʩʚʦʝʥʠʷ ʄʘʨʩʘ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʯʝʣʦʚʝʢʦʤ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ. ʈʘʟ ʚ 

ʩʫʪʢʠ ʥʘʜ ʤʘʨʩʦʭʦʜʦʤ ʧʨʦʣʝʪʘʝʪ ʦʨʙʠʪʘʣʴʥʳʡ ʘʧ-

ʧʘʨʘʪ, ʠ ʵʪʦʪ ʩʧʫʪʥʠʢ ʧʦ ʤʦʱʥʦʤʫ ʢʘʥʘʣʫ ʧʝʨʝʜʘʝʪ 

ʚʩʶ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ɿʝʤʣʶ. ʇʠʪʘʥʠʝ ʤʘʨʩʦʭʦʜʘ 

Curiosity ʪʘʢʞʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʝʜʳʜʫʱʠʭ ʤʦʜʝʣʝʡ 

ï ʥʘ ʥʝʤ ʥʝʪ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ, ʘ ʩʪʦʠʪ ʷʜʝʨʥʳʡ 

ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ ʥʘ ʧʣʫʪʦʥʠʠ-238, ʢʦʪʦʨʳʡ ʧʨʦʠʟ-

ʚʦʜʠʪ ʢʘʢ ʪʝʧʣʦ ʜʣʷ ʦʙʦʛʨʝʚʘ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʘʢ ʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ. ɽʛʦ ʨʝʩʫʨʩʘ ʭʚʘʪʠʪ ʝʱʝ ʣʝʪ ʥʘ 20-

35 ʣʝʪ. 

ɺʩʝ ʧʦʙʳʚʘʚʰʠʝ ʥʘ ʂʨʘʩʥʦʡ ʧʣʘʥʝʪʝ ʤʘʨʩʦ-

ʭʦʜʳ ʚʥʝʩʣʠ ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʠʟʫʯʝʥʠʝ ʩʦʩʝʜʥʝʛʦ 

ʤʠʨʘ ʠ ʚ ʧʦʜʛʦʪʦʚʢʫ ʢ ʦʩʚʦʝʥʠʶ ʄʘʨʩʘ ʯʝʣʦʚʝʢʦʤ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʪʘʤ ʨʘʙʦʪʘʝʪ ʦʜʠʥ ʤʘʨʩʦʭʦʜ ð 

Curiosity ʠ ʩʪʘʮʠʦʥʘʨʥʳʡ ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʟʦʥʜ 

InSight. 

ʆ ʮʝʣʝʧʦʣʘʛʘʶʱʠʭ ʫʩʪʘʥʦʚʢʘʭ ʤʝʞʜʫʥʘ-

ʨʦʜʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʄʘʨʩʘ: ʧʦ-

ʠʩʢʘʭ ʚʦʜʳ, ʞʠʟʥʝʥʥʳʭ ʫʩʣʦʚʠʡ ʠ ʩʘʤʦʡ ʞʠʟʥʠ. 

ʅʘʚʝʨʥʦʝ, ʥʝ ʩʣʫʯʘʡʥʦ, ʯʪʦ ʩ ʤʦʤʝʥʪʘ ʥʘʯʘʚ-

ʰʝʛʦʩʷ ʠʟʫʯʝʥʠʷ ʄʘʨʩʘ ʚ 70-ʭ ʛʦʜʘʭ ʍʍ ʚʝʢʘ ʜʦ ʩʠʭ 

ʧʦʨ ʥʝ ʧʦʣʫʯʝʥʦ ʜʦʩʪʦʚʝʨʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʚʦʧʨʦʩ: 

çɽʩʪʴ ʣʠ ʞʠʟʥʴ ʥʘ ʄʘʨʩʝ?è ɺʝʜʴ ʢʦʩʤʠʯʝʩʢʠʝ 

ʩʣʫʞʙʳ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʜʦʛʘʜʳʚʘʣʠʩʴ, ʯʪʦ ʚʦʧʨʦʩ 

ʷʚʥʦ ʥʝ ʢʦʨʨʝʢʪʝʥ. ɽʩʣʠ ʫʯʝʩʪʴ ʚʦʟʨʘʩʪ ʄʘʨʩʘ, ʢʦ-

ʪʦʨʳʡ ʧʦ ʅʂʊ ʥʘ 2 ʤʠʣʣʠʘʨʜʘ ʣʝʪ ʩʪʘʨʰʝ ɿʝʤʣʠ, ʪʦ 

ʦʢʘʞʝʪʩʷ, ʯʪʦ ʨʘʩʮʚʝʪ ʤʘʨʩʠʘʥʩʢʦʡ ʞʠʟʥʠ ʫʞʝ ʜʘ-

ʣʝʢʦ ʧʦʟʘʜʠ. 
ʇʦʵʪʦʤʫ ʧʨʘʚʠʣʴʥʝʝ ʩʧʨʘʰʠʚʘʪʴ ï ʙʳʣʘ ʣʠ 

ʞʠʟʥʴ ʥʘ ʄʘʨʩʝ ʠ ʯʪʦ ʦʪ ʥʝʸ ʦʩʪʘʣʦʩʴ? ʇʨʘʚʠʣʴʥʘʷ 
ʧʦʩʪʘʥʦʚʢʘ ʚʦʧʨʦʩʘ ʦ ʮʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʧʨʘʚʠʪ 
ʧʦʠʩʢʠ ʚ ʚʝʨʥʦʝ ʨʫʩʣʦ ï ʯʪʦ ʦʩʪʘʣʦʩʴ ʦʪ ʪʦʡ ʞʠʟʥʠ, 
ʢʦʪʦʨʘʷ ʙʳʣʘ ʥʘ ʄʘʨʩʝ? ʇʨʠ ʵʪʦʤ ʦʯʝʥʴ ʚʘʞʥʦ 
ʟʥʘʪʴ, ʯʪʦ ʩʦʩʪʘʚ ʠ ʩʚʦʡʩʪʚʘ ʢʦʨʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ 
ʄʘʨʩʘ ʧʦ ʚʩʝʡ ʚʝʨʦʷʪʥʦʩʪʠ ʘʥʘʣʦʛʠʯʥʳ ʟʝʤʥʳʤ, 
ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʵʣʝʤʝʥʪʦʚ 6-ʛʦ 
ʧʝʨʠʦʜʘ ʪʘʙʣʠʮʳ ɼ.ʀ. ʄʝʥʜʝʣʝʝʚʘ. ʉʨʝʜʠ ʥʠʭ - 

https://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D0%B1%D0%BE%D1%81_(%D0%9A%D0%90)
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ʘʪʦʤʳ ʢʠʩʣʦʨʦʜʘ, ʘʟʦʪʘ ʠ ʙʠʦʛʝʥʥʦʛʦ ʫʛʣʝʨʦʜʘ ʪʘ-
ʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʩʚʦʡʩʪʚ, ʯʪʦ ʦʥʠ ʦʙʨʘʟʫʶʪ ʩ ʚʦʜʦ-
ʨʦʜʦʤ ʚʦʜʦʨʦʜʥʳʝ ʩʚʷʟʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʘʪʤʦʩʬʝʨʳ 
ʄʘʨʩʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʝʛʦ ʛʘʟʦʚʘʷ ʦʙʦʣʦʯʢʘ ʩʦʩʪʦʠʪ ʚ 
ʦʩʥʦʚʥʦʤ ʠʟ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ (ʝʛʦ ʟʜʝʩʴ 95%), 
ʦʩʪʘʣʴʥʳʝ 5% ʧʨʠʥʘʜʣʝʞʘʪ ʘʟʦʪʫ (3%), ʘʨʛʦʥʫ 
(ʧʨʠʤʝʨʥʦ 1,5%) ʠ 0,5% ð ʩʣʝʜʘʤ ʚʦʜʷʥʦʛʦ ʧʘʨʘ, 
ʢʠʩʣʦʨʦʜʘ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʚʝʱʝʩʪʚ. ʅʘʙʣʶʜʘ-
ʶʪʩʷ ʚʳʙʨʦʩʳ ʤʝʪʘʥʘ ʥʝʠʟʚʝʩʪʥʦʡ ʧʨʠʨʦʜʳ. ɼʘʚʣʝ-
ʥʠʝ ʚ ʛʘʟʦʚʦʡ ʦʙʦʣʦʯʢʝ ʦʯʝʥʴ ʥʠʟʢʦʝ 0,6 ʢʇʘ, ʠʣʠ 
1/110 ʦʪ ʟʝʤʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. 
ʇʨʝʦʙʣʘʜʘʥʠʝ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʘʪʤʦʩʬʝʨʝ 

ʄʘʨʩʘ ʠ ʟʘʤʝʨʟʰʝʛʦ ʉʆ2 ʥʘ ʖʞʥʦʡ ʧʦʣʷʨʥʦʡ 
ʰʘʧʢʝ ʝʩʪʴ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʜʝʡʩʪʚʫʶʱʠʭ ʠʣʠ ʦʩʪʘ-
ʪʦʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʫʛʣʝʚʦʜʥʦʛʦ ʮʠʢʣʘ, ʦʩʫʱʝʩʪʚʣʷ-
ʝʤʳʭ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ʉʢʦʨʝʝ ʚʩʝʛʦ, - ʦʩʪʘʪʦʯʥʳʭ 
ʧʨʦʮʝʩʩʦʚ, ʪʘʢ ʢʘʢ ʢʠʩʣʦʨʦʜʘ ʚ ʘʪʤʦʩʬʝʨʝ ʦʯʝʥʴ 
ʤʘʣʦ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʄʘʨʩʘ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʤʠʣʣʠ-
ʦʥʳ ʣʝʪ ʥʘʟʘʜ ʢʦʣʠʯʝʩʪʚʦ ʢʠʩʣʦʨʦʜʘ ʚ ʝʛʦ ʛʘʟʦʚʦʡ 
ʦʙʦʣʦʯʢʝ ʙʳʣʦ ʩʦʧʦʩʪʘʚʠʤʦ ʧʦ ʧʨʦʮʝʥʪʥʦʤʫ ʩʦʜʝʨ-
ʞʘʥʠʶ ʩ ʟʝʤʥʦʡ ʘʪʤʦʩʬʝʨʦʡ, ʘ ʠʤʝʥʥʦ ʚ ʧʨʝʜʝʣʘʭ: 
15-20 %. ʆʙ ʦʪʣʠʯʠʠ ʚʝʱʝʩʪʚʘ ʤʘʨʩʠʘʥʩʢʠʭ ʛʨʫʥ-
ʪʦʚ ʦʪ ʟʝʤʥʳʭ ʧʦʢʘ ʩʚʝʜʝʥʠʡ ʥʝʪ, ʥʦ ʝʩʪʴ ʜʘʥʥʳʝ ʦ 
ʩʭʦʞʝʩʪʠ. ʇʦ ʜʘʥʥʳʤ ʣʘʙʦʨʘʪʦʨʠʠ ʨʝʘʢʪʠʚʥʦʛʦ 
ʜʚʠʞʝʥʠʷ ʚ ʇʘʩʘʜʝʥʝ, ʫʯʸʥʳʝ ʙʳʣʠ ʫʜʠʚʣʝʥʳ ʩʭʦ-
ʞʝʩʪʴʶ ʩʦʩʪʘʚʘ ʤʘʨʩʠʘʥʩʢʠʭ ʢʘʤʝʥʥʳʭ ʧʦʨʦʜ ʩ 
ʟʝʤʥʳʤʠ: ʱʝʣʦʯʥʳʤʠ ʤʝʪʘʣʣʘʤʠ - ʥʘʪʨʠʝʤ, ʢʘ-
ʣʠʝʤ. ʉʦʩʪʘʚ ʧʦʨʦʜʳ ʥʘʧʦʤʠʥʘʝʪ ʤʦʟʘʠʢʫ ʠʟ ʦʪ-
ʜʝʣʴʥʳʭ ʤʠʥʝʨʘʣʦʚ ʠ ʠʟʦʙʠʣʫʝʪ ʮʠʥʢʦʤ, ʭʣʦʨʦʤ, 
ʙʨʦʤʦʤ, ʧʦʭʦʞ ʥʘ ʨʝʜʢʠʝ ʪʠʧʳ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦ-
ʨʦʜ ʥʘ ɻʘʚʘʡʷʭ.  
 ʉʝʨʠʷ ʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ ʦʙʨʘʟʮʦʚ ʛʨʫʥʪʘ ʥʘ 
ʜʥʝ ʢʨʘʪʝʨʘ ɻʝʡʣ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʫʩʣʦʚʠʷ ʚ ʵʪʦʤ ʨʘʡ-
ʦʥʝ ʄʘʨʩʘ ʚ ʧʨʦʰʣʦʤ ʙʳʣʠ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʩʫ-
ʱʝʩʪʚʦʚʘʥʠʷ ʞʠʟʥʠ. ɺ ʛʨʫʥʪʝ ʄʘʨʩʘ ʙʳʣʠ ʥʘʡʜʝʥʳ 
ʩʚʷʟʘʥʥʘʷ ʚʦʜʘ ʠ ʩʝʨʦ- ʠ ʭʣʦʨʩʦʜʝʨʞʘʱʠʝ ʩʦʝʜʠʥʝ-
ʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʝʨʭʣʦʨʘʪʳ, ʫʞʝ ʟʥʘʢʦʤʳʝ ʧʦ ʠʟ-
ʤʝʨʝʥʠʷʤ ʧʦʩʘʜʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ Phoenix. ɻʘʟʦʚʳʡ 
ʭʨʦʤʘʪʦʛʨʘʬ ʚʳʷʚʠʣ ʪʘʢʞʝ ʭʣʦʨʠʨʦʚʘʥʥʳʝ ʧʨʦʠʟ-
ʚʦʜʥʳʝ ʤʝʪʘʥʘ - CH3Cl, ʉʅ2ʉl2, ʉʅʉl3 . ɹʳʣʠ 
ʥʘʡʜʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʢʦʣʴʮʝʚʳʝ ʩʪʨʫʢʪʫʨʳ, 
ʥʘʧʦʤʠʥʘʶʱʠʝ ʦʢʘʤʝʥʝʚʰʠʝ ʦʩʪʘʪʢʠ ʧʫʟʳʨʝʡ ʚ 
ʛʨʷʟʝʚʦʤ ʨʘʩʪʚʦʨʝ. ʆʢʘʤʝʥʝʚʰʠʝ ʧʝʩʢʠ ʛʦʨʠʟʦʥʪʘ 
Shaler ʦʙʦʟʥʘʯʘʶʪ ʩʚʦʸ ʦʩʘʜʦʯʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. 
ʈʠʩʫʥʦʢ ʩʣʦʝʚ ʧʝʩʯʘʥʠʢʘ ʠ ʨʘʟʤʝʨʳ çʧʝʩʯʠʥʦʢè 
ʥʘʧʦʤʠʥʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʨʦʜʳ ʚ ʪʝʢʫʱʝʡ ʚʦʜʝ, 
ʛʜʝ ʧʦʜʚʦʜʥʳʝ ʦʪʣʦʞʝʥʠʷ ʢʘʢ ʨʘʟ ʠʤʝʶʪ ʨʘʟʥʳʝ 
ʥʘʢʣʦʥʳ. ʃʘʟʝʨʥʳʡ ʩʧʝʢʪʨʦʤʝʪʨ Chem Cam ʧʦʢʘ-
ʟʘʣ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ, ʩʝʨʳ ʠ ʚʦʜʦ-
ʨʦʜʘ (ʦʩʪʘʪʢʦʚ ʛʠʜʨʘʪʠʨʦʚʘʥʥʦʛʦ ʩʫʣʴʬʘʪʘ ʢʘʣʴ-
ʮʠʷ) ʚ ʧʨʦʞʠʣʢʘʭ ʪʨʝʱʠʥʥʦʚʘʪʦʡ ʧʦʨʦʜʳ. ʅʘ ɿʝʤʣʝ 
ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʘʢʠʭ ʧʨʦʞʠʣʦʢ ʪʨʝʙʫʝʪ ʮʠʨʢʫʣʷ-
ʮʠʠ ʚʦʜʳ ʧʦ ʪʨʝʱʠʥʘʤè. ʏʪʦ ʢʘʩʘʝʪʩʷ ʚʦʜʳ, ʪʦ ʩ ʟʘ-
ʛʣʫʙʣʝʥʠʝʤ ʚ ʧʦʯʚʫ ʥʘ ʛʣʫʙʠʥʫ ʙʦʣʝʝ 30 ʩʤ ʩʦʜʝʨ-
ʞʘʥʠʝ ʛʨʫʥʪʦʚʦʡ ʚʦʜʳ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʦʪ 1 ʜʦ 4% . 
ʆʙʥʘʨʫʞʝʥʠʝ ʚʦʜʳ ʥʘ ʄʘʨʩʝ ʩʘʤʦ ʧʦ ʩʝʙʝ ʥʝ 

ʜʦʣʞʥʦ ʷʚʣʷʪʴʩʷ ʩʝʥʩʘʮʠʝʡ, ʪʘʢ ʢʘʢ ʵʪʘ ʧʣʘʥʝʪʘ 
ʜʦʣʞʥʘ ʙʳʪʴ ʚʦʜʦʩʦʜʝʨʞʘʱʝʡ. ʉʝʚʝʨʥʘʷ ʧʦʣʷʨʥʘʷ 
ʰʘʧʢʘ, ʠʤʝʶʱʘʷ ʜʠʘʤʝʪʨ ʙʦʣʝʝ 1000 ʢʠʣʦʤʝʪʨʦʚ, 
ʧʦʯʪʠ ʮʝʣʠʢʦʤ ʩʦʩʪʦʠʪ ʠʟ ʚʦʜʷʥʦʛʦ ʣʴʜʘ, ʘ ʝʸ ʪʦʣ-
ʱʠʥʘ ʜʦʩʪʠʛʘʝʪ ʮʝʣʦʛʦ ʢʠʣʦʤʝʪʨʘ. ɺʦʜʷʥʦʡ ʣʸʜ 
ʥʘʡʜʝʥ ʠ ʥʘ ʵʢʚʘʪʦʨʝ. ɼʨʫʛʦʝ ʜʝʣʦ, ʯʪʦ ʧʨʠ ʩʨʝʜʥʝʡ 
ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʚʝʨʭʥʦʩʪʠ ʄʘʨʩʘ ʤʠʥʫʩ 60 ʛʨʘʜʫʩʦʚ 
ʎʝʣʴʩʠʷ (ʩ ʢʦʣʝʙʘʥʠʷʤʠ ʦʪ +15Á ʜʦ -88Á) ʧʦʠʩʢ ʥʝ-
ʟʘʤʸʨʟʰʝʡ ʚʦʜʳ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʵʢʟʦʪʠʯʝʩʢʠʤ ʟʘ-
ʥʷʪʠʝʤ. ʈʝʣʴʝʬ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʦʟʥʘʯʝʥ ʨʝʟʢʦʡ ʩʤʝ-
ʥʦʡ ʚʳʩʦʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʝʤʥʳʤ ʨʝʣʴʝʬʦʤ: ʛʦʨʘ 

çʆʣʠʤʧè ʚ 3 ʨʘʟʘ ʚʳʰʝ ʥʘʰʝʛʦ ʕʚʝʨʝʩʪʘ. ʇʦʣʫʯʝʥʳ 
ʠʟʦʙʨʘʞʝʥʠʷ ʛʠʛʘʥʪʩʢʠʭ ʢʘʥʘʣʦʚ ʠ ʨʫʩʝʣ ʨʝʢ ʜʣʠ-
ʥʦʡ ʜʦ 1000 ʢʤ ʠ ʰʠʨʠʥʦʡ ʜʦ 250 ʢʤ, ʧʨʝʚʦʩʭʦʜʷ-
ʱʠʭ ʧʦ ʜʣʠʥʝ ʟʝʤʥʫʶ ɸʤʘʟʦʥʢʫ ð ʩʘʤʫʶ ʧʦʣʥʦ-
ʚʦʜʥʫʶ ʨʝʢʫ ɿʝʤʣʠ. ʇʝʨʠʦʜʠʯʝʩʢʠ ʦʙʥʘʨʫʞʠʚʘ-
ʶʪʩʷ ʧʨʦʨʳʚʘʶʱʠʝʩʷ ʠʟ-ʧʦʜ ʧʦʯʚʳ ʚʦʜʥʳʝ ʧʦʪʦʢʠ, 
ʚ ʢʘʢʠʝ-ʪʦ ʤʦʤʝʥʪʳ ʩʚʦʙʦʜʥʳʝ ʦʪʦ ʣʴʜʘ. ɺ ʥʝʢʦʪʦ-
ʨʳʭ ʢʘʜʨʘʭ, ʜʚʘʞʜʳ ʩ ʠʥʪʝʨʚʘʣʦʤ 4,5 ʩʝʢʫʥʜʳ, ʩʥʷ-
ʪʳʭ ʥʘ ʄʘʨʩʝ çɺʠʢʠʥʛʘʤʠè, ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʩ ʩʠ-
ʣʦʡ ʙʴʶʱʘʷ ʚʚʝʨʭ ʩʪʨʫʷ ʚʦʜʳ. ʅʘʣʠʯʠʝ ʪʘʢʠʭ ʨʦʜ-
ʥʠʢʦʚ ʚʧʦʣʥʝ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʦʙʥʘʨʫʞʝʥʥʦʡ 
çɺʠʢʠʥʛʘʤʠè ʚ ʦʘʟʠʩʝ çʆʟʝʨʦ ʉʦʣʥʮʘè ʧʦʜʧʦʯʚʝʥ-
ʥʦʡ ʚʦʜʳ ï ʙʫʢʚʘʣʴʥʦ ʚ ʥʝʩʢʦʣʴʢʠʭ ʩʘʥʪʠʤʝʪʨʘʭ 
ʧʦʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʧʦʯʚʳ. ʅʝ ʠʩʢʣʶʯʝʥʦ ʠ ʙʦʣʝʝ 
ʛʣʫʙʦʢʦʝ ʟʘʣʝʛʘʥʠʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. ʅʘʠʙʦʣʝʝ ʜʦ-
ʩʪʦʚʝʨʥʦ ʬʠʢʩʠʨʫʝʪʩʷ ʦʩʦʙʦʝ ʩʪʨʦʝʥʠʝ ʩʝʟʦʥʥʳʭ 
ʣʴʜʦʚ ʚ ʩʨʝʜʥʠʭ ʰʠʨʦʪʘʭ ʩʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ 
ʄʘʨʩʘ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʝ ʘʧʧʘʨʘʪʦʤ çɺʠʢʠʥʛ-2è. 
ʕʪʘ ʘʧʧʘʨʘʪʫʨʘ, ʢʨʦʤʝ ʪʦʛʦ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʘ ʪʫ-
ʤʘʥʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʚʦʜʷʥʦʛʦ ʣʴʜʘ. ʕʪʠ ʜʘʥʥʳʝ ʧʦʟ-
ʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʤʝʨʟʰʝʡ ʚʦʜʳ 
ʚ ʣʠʪʦʩʬʝʨʝ ʄʘʨʩʘ, ʚʦ ʤʥʦʛʦ ʨʘʟ ʧʨʝʚʳʰʘʶʱʝʝ ʟʘ-
ʧʘʩʳ ʣʴʜʘ ʚ ʧʦʣʷʨʥʳʭ ʰʘʧʢʘʭ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ 
ʥʘ ʵʪʦʡ ʧʣʘʥʝʪʝ ʚ ʥʝʜʨʘʭ ʠʤʝʶʪʩʷ ʦʛʨʦʤʥʳʝ ʟʘʣʝʞʠ 
ʚʦʜʳ ʚ ʚʠʜʝ ʧʦʜʟʝʤʥʦʛʦ ʣʴʜʘ, ʘ ʚ ʥʝʜʘʣʸʢʦʤ ʧʨʦ-
ʰʣʦʤ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʩʫʱʝʩʪʚʦʚʘʣʦ ʙʦʣʝʝ ʦʙʰʠʨʥʦʝ 
ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʦʣʝʜʝʥʝʥʠʝ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʫʞʝ 
ʧʨʠʚʦʜʠʣʠʩʴ ʜʘʥʥʳʝ ʦ ʣʝʜʦʚʦʤ ʧʣʝʥʫ ʚʦʜʥʦʡ ʦʙʦ-
ʣʦʯʢʠ ɽʚʨʦʧʳ, ʛʘʣʠʣʝʝʚʘ ʩʧʫʪʥʠʢʘ ʖʧʠʪʝʨʘ, ʟʘʩʥʷ-
ʪʦʡ çɺʦʷʜʞʝʨʦʤ-2è. ɺ ʦʜʥʦʤ ʨʷʜʫ ʩ ʥʝʡ ʩʪʦʠʪ ʚʦʜ-
ʥʘʷ ʦʙʦʣʦʯʢʘ ɿʝʤʣʠ ï ʧʝʨʚʠʯʥʘʷ ʧʘʥʪʘʣʘʩʩʘ, ʩʫʱʝ-
ʩʪʚʦʚʘʚʰʘʷ ʜʦ ʉʘʘʤʩʢʦʛʦ ʜʠʘʩʪʨʦʬʠʟʤʘ, 
ʩʣʫʯʠʚʰʝʛʦʩʷ 3,7 ʤʣʨʜ. ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ. ʋʩʣʦʚʠʷ ʜʦ-
ʙʳʯʠ ʧʦʜʟʝʤʥʦʡ ʚʦʜʳ ʥʘ ʄʘʨʩʝ ʤʦʛʫʪ ʙʳʪʴ ʩʭʦʜʥʳ 
ʩ ʟʝʤʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʜʟʝʤʥʳʭ 
ʚʦʜ. ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʃʫʥʘ ʥʝ ʤʦʞʝʪ ʢʦʥʢʫʨʠʨʦ-
ʚʘʪʴ ʩ ʄʘʨʩʦʤ ʚ ʧʣʘʥʝ ʩʦʟʜʘʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʝ-
ʦʙʝʩʧʝʯʝʥʠʷ, ʘʥʘʣʦʛʠʯʥʦʛʦ ʟʝʤʥʦʤʫ. 
ɺ ʩʚʷʟʠ ʩ ʠʥʪʝʨʝʩʦʤ ʢʦʩʤʦʥʘʚʪʠʢʠ ʢ ʜʚʫʤ 

ʩʪʦʣʴ ʨʘʟʥʳʤ ʥʝʙʝʩʥʳʤ ʪʝʣʘʤ: ʃʫʥʝ ʠ ʄʘʨʩʫ - ʧʦ-
ʢʘʟʘʥʘ ʧʨʠʯʠʥʘ ʨʘʟʠʪʝʣʴʥʳʭ ʦʪʣʠʯʠʡ ʠʭ ʬʠʟʠʯʝ-
ʩʢʠʭ ʩʚʦʡʩʪʚ, ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʠʞʝʥʠʷ ʠ ʚʨʝʤʝʥʠ 
ʚʦʟʥʠʢʥʦʚʝʥʠʷ: ʠʭ ʨʘʟʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʦʪ 2-ʭ 
ʨʘʟʥʳʭ ʢʦʤʧʦʥʝʥʪ ʪʝʩʥʦʡ ʜʚʦʡʥʦʡ ʟʚʝʟʜʳ ʖʧʠʪʝʨ-
ʉʦʣʥʮʝ. ʀʟʚʣʝʯʝʥʠʝ çʧʦʣʴʟʳè ʠʟ ʦʩʚʦʝʥʠʷ ʃʫʥʳ 
ʚʠʜʠʪʩʷ ʧʦʢʘ ʦʯʝʥʴ ʧʨʦʙʣʝʤʘʪʠʯʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝ-
ʥʠʷ çʦʢʫʧʘʝʤʦʩʪʠè ʟʘʪʨʘʪ ʤʘʣʳʤ ʨʘʩʩʪʦʷʥʠʝʤ 
ɿʝʤʣʷ-ʃʫʥʘ. ʉʤʦʪʨʷ ʚ ʙʫʜʫʱʝʝ ʦʧʪʠʤʠʩʪʠʯʥʦ, ʧʝʨ-
ʩʧʝʢʪʠʚʫ ʚʠʜʠʤ ï ʚ ʩʦʟʜʘʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʟʝʤʣʷʥʘʤʠ 
ʦʩʦʙʳʭ ʚʥʝʟʝʤʥʳʭ ʪʝʭʥʦʣʦʛʠʡ! 
ʇʦʩʪʦʨʦʥʥʠʡ ʚʟʛʣʷʜ ʠʟ ʂʦʩʤʦʩʘ ʩʦ ʩʪʦʨʦʥʳ 

ʥʘ ʉʦʣʥʝʯʥʫʶ ʩʠʩʪʝʤʫ. 
ɺ 2004 ʛʦʜʫ ʘʩʪʨʦʥʦʤʦʤ ʂʠʨʠʣʣʦʤ ʇʘʚʣʦʚʠ-

ʯʝʤ ɹʫʪʫʩʦʚʳʤ (1929-2012) ʦʧʫʙʣʠʢʦʚʘʥʦ ʦʜʥʦ ʠʟ 
ʧʝʨʚʳʭ ʩʦʦʙʱʝʥʠʡ ʦ ʨʘʜʠʦʧʦʩʣʘʥʠʠ ʟʝʤʣʷʥ ʚ ʩʪʦ-
ʨʦʥʫ ʩʦʟʚʝʟʜʠʷ ɻʝʨʢʫʣʝʩʘ ʠ ʦʪʢʣʠʢʝ ʥʘ ʥʝʛʦ. ɸ ʚ 
2011 ʛʦʜʫ ʚ ʙʨʦʰʶʨʝ çɿʥʘʢʦʤʴʪʝʩʴ ï ʂʆʄɽʊɸ!è 
ʧʦʤʝʱʝʥʦ ʦʩʤʳʩʣʝʥʠʝ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʦʩʪʦʨʦʥʥʝʛʦ 
ʚʟʛʣʷʜʘ ʥʘ ʉʦʣʥʝʯʥʫʶ ʩʠʩʪʝʤʫ ʩʦ ʩʪʦʨʦʥʳ [4, ʩ.7-
9]. ɼʦʩʪʘʪʦʯʥʦ ʠʟʚʝʩʪʥʦ ʨʘʜʠʦʧʦʩʣʘʥʠʝ ʘʤʝʨʠʢʘʥ-
ʩʢʠʭ ʘʩʪʨʦʬʠʟʠʢʦʚ 1974 ʛʦʜʘ ʩ ʪʝʣʝʩʢʦʧʘ ʚ ɸʨʝʩʠʙʦ 
(ʇʫʵʨʪʦ-ʈʠʢʦ), ʦʥʦ ʚʳʜʝʣʠʣʦ ɿʝʤʣʶ ʢʘʢ ʝʜʠʥʩʪʚʝʥ-
ʥʫʶ ʥʦʩʠʪʝʣʴʥʠʮʫ ʞʠʟʥʠ ʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ. ʇʦ-
ʣʫʯʝʥʥʘʷ ʠʟ ʂʦʩʤʦʩʘ ʜʠʘʛʨʘʤʤʘ ʧʦʜ ʟʘʛʦʣʦʚʢʦʤ 
çʕʩʪʘʬʝʪʘ ʞʠʟʥʠè - ɽstafette of life ʧʦʤʝʱʝʥʘ ʠ ʚ 
ʩʪʘʪʴʝ [10, ʩ. 11]. ɿʝʤʣʷ ʚʭʦʜʠʪ ʚʤʝʩʪʝ ʩ ʄʘʨʩʦʤ ʚ 
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ʞʠʟʥʝʩʧʦʩʦʙʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʜʝʪʠʱ ʖʧʠʪʝʨʘ ʩ ʙʝʟ-
ʫʩʣʦʚʥʳʤʠ ʝʛʦ ʧʨʦʠʟʚʦʜʥʳʤʠ - ʛʘʣʠʣʝʝʚʳʤʠ ʩʧʫʪ-
ʥʠʢʘʤʠ (Picture 1). ʅʘ ʵʪʦʡ ʠʣʣʶʩʪʨʘʮʠʠ ʧʦʢʘʟʘʥ 
ʦʪʚʝʪ ʠʟ ʂʦʩʤʦʩʘ ʦʪ ALIEN, ʧʨʠʩʣʘʥʥʳʡ ʚ 2001 
ʛʦʜʫ ʚ ɸʥʛʣʠʶ, ʨʘʩʰʠʬʨʦʚʘʥʥʳʡ ʠ ʧʦʜʧʠʩʘʥʥʳʡ 
ɼʶʩʪʠʥʦʤ ɹʨʘʥʜʦʤ. 
ɺʦ ʚʪʦʨʦʡ ʩʥʠʟʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʪʨʦʢʝ ʜʠʘ-

ʛʨʘʤʤʳ ʢʚʘʜʨʘʪʠʢʘʤʠ ʙʳʣʠ ʧʦʢʘʟʘʥʳ ʠʥʛʨʝʜʠʝʥʪʳ 
ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʩʧʨʘʚʘ ʥʘʣʝʚʦ: ʉʦʣʥʮʝ ʠ ʥʘ ʦʜ-
ʥʦʤ ʫʨʦʚʥʝ ʩ ʥʠʤ ʜʚʝ ʝʛʦ ʛʝʥʝʪʠʯʝʩʢʠʝ ʧʣʘʥʝʪʳ - 
ʄʝʨʢʫʨʠʡ, ɺʝʥʝʨʘ, ʥʘ ʚʝʨʭʥʠʡ ʫʨʦʚʝʥʴ ʧʦʜʥʷʪʳ - 
ʢʨʦʤʝ ɿʝʤʣʠ, ʝʱʸ 5 ʥʝʙʝʩʥʳʭ ʪʝʣ: ʄʘʨʩ ʠ ʯʝʪʳʨʝ 
ʛʘʣʠʣʝʝʚʳʭ ʩʧʫʪʥʠʢʘ, ʜʘʣʝʝ ʥʘ ʧʨʝʞʥʝʤ ʫʨʦʚʥʝ 
ʠʜʫʪ ʜʦʞʠʚʘʶʱʠʝ ʩʚʦʡ ʚʝʢ ʫʛʘʩʘʶʱʠʝ ʠ ʫʛʘʩʰʠʝ 
ʟʚʝʟʜʳ ï ʖʧʠʪʝʨ, ʉʘʪʫʨʥ, ʋʨʘʥ, ʅʝʧʪʫʥ. ɺ ʩʘʤʦʡ 
ʥʠʞʥʝʡ ʩʪʨʦʢʝ ʜʘʥʘ ʩʭʝʤʘ ʧʝʨʝʜʘʶʱʝʛʦ ʩʠʛʥʘʣʳ 
ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ALIEN, ʜʘʥʳ ʝʛʦ 
ʧʝʨʝʜʘʶʱʠʝ ʧʘʨʘʤʝʪʨʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʢʪʫʘʣʴʥʳʡ 
ʜʠʘʤʝʪʨ-ʰʠʨʠʥʘ 2789 ʬʫʪʦʚ ʠʣʠ 850 ʤʝʪʨʦʚ, ʠ ʥʝ-
ʢʦʪʦʨʳʝ ʩʚʝʜʝʥʠʷ ʦ ʜʣʠʥʘʭ ʚʦʣʥ ʧʝʨʝʜʘʶʱʠʭ ʩʠʛ-
ʥʘʣʦʚ. 
ʏʫʞʠʤʠ ʦʙʠʪʘʪʝʣʷʤʠ ɺʩʝʣʝʥʥʦʡ ʪʘʢʠʤ ʦʙʨʘ-

ʟʦʤ ʦʙʦʟʥʘʯʝʥʘ ʵʩʪʘʬʝʪʘ ʞʠʟʥʠ ʧʦʪʦʤʫ, ʢʘʢ ʥʘʤ 
ʫʞʝ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʝ ʛʘʣʠʣʝʝʚʳ ʩʧʫʪ-
ʥʠʢʠ ʠ ʄʘʨʩ ʧʨʝʜʰʝʩʪʚʦʚʘʣʠ ɿʝʤʣʝ ʢʘʢ ʩʪʘʨʰʠʝ 
ʜʝʪʠʱʘ ʖʧʠʪʝʨʘ. ʂʘʢ ʧʦʢʘʟʘʥʦ ʚ ʠʩʪʦʯʥʠʢʝ 
çʇʨʦʟʘ.ʨʫ. ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʧʫʙʣʠʢʘʮʠʠ ˉ215 
110502034 ʅʦʩʪʨʘʜʘʤʫʩ, 215è, ALIEN ʧʦʢʘʟʘʣʠ, 
ʯʪʦ ʥʘ ʧʦʩʣʘʥʠʝ ʟʝʤʣʷʥ ʦʥʠ ʦʪʚʝʪʠʣʠ ʫʞʝ ʜʘʚʥʦ: 
15.08.1977 ʩʠʛʥʘʣʦʤ ʠʟ ʩʦʟʚʝʟʜʠʷ ʉʪʨʝʣʴʮʘ. ʉʣʝʜʦ-
ʚʘʪʝʣʴʥʦ, ʜʘʥʥʳʝ ʦʙ ʵʩʪʘʬʝʪʝ ʞʠʟʥʠ ʫʞʝ çʚʠʪʘʣʠè 
ʚ ʂʦʩʤʦʩʝ ʜʦ ʧʝʨʚʳʭ ʦʪʢʨʳʪʠʡ - ʧʫʙʣʠʢʘʮʠʡ ʅʦʚʦʡ 
ʢʦʩʤʦʛʦʥʠʠ 1988 ʛʦʜʘ, ʘ ʪʘʢʞʝ ʧʦʩʣʝʜʫʶʱʠʭ ʨʘʙʦʪ 
[1-3, 5,13]. 
ʅʂʊ ʦʧʠʩʳʚʘʝʪ ʵʚʦʣʶʮʠʶ ʉʦʣʥʝʯʥʦʡ ʩʠ-

ʩʪʝʤʳ ʢʘʢ ʛʝʪʝʨʦʛʝʥʥʦʡ ʠ ʨʘʟʥʦʚʦʟʨʘʩʪʥʦʡ ʩʦʚʦ-
ʢʫʧʥʦʩʪʠ, ʢ ʪʦʤʫ ʞʝ ʢʨʘʪʥʦʡ ʩʠʩʪʝʤʳ ʟʚʸʟʜ ʋʨʘʥ ï 
ʅʝʧʪʫʥ ï ʉʘʪʫʨʥ ï ʖʧʠʪʝʨ ï ʉʦʣʥʮʝ. ʉʨʝʜʠ ʥʠʭ 4 
ʧʝʨʚʳʭ ʫʞʝ ʫʛʘʩʣʠ. ʇʦʵʪʦʤʫ ʚʨʷʜ ʣʠ ʠʤʝʝʪ ʩʤʳʩʣ 
ʠʩʢʘʪʴ ʥʘ ʥʠʭ ʢʦʩʤʠʯʝʩʢʠʭ ʦʙʠʪʘʪʝʣʝʡ ʩ ʧʦʤʦʱʴʶ 
ʩʧʫʪʥʠʢʦʚ, ʘ ʪʝʤ ʙʦʣʝʝ - ʢʦʩʤʠʯʝʩʢʠʭ ʢʦʨʘʙʣʝʡ. 
ɹʫʜʫʱʝʝ ʢʦʩʤʦʥʘʚʪʠʢʠ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʅʂʊ, 

ʚʳʨʠʩʦʚʳʚʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʢʦʩʤʠʯʝʩʢʠʭ ʧʨʦ-
ʛʨʘʤʤ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʨʦʠʟʚʦʜʥʳʭ ʵʚʦʣʶʮʠʠ 
ʖʧʠʪʝʨʘ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ: ʄʘʨʩʘ ʠ ʀʦ, ʚ ʩʣʝʜʫʶ-
ʱʫʶ ʦʯʝʨʝʜʴ: ɽʚʨʦʧʳ, ɻʘʥʠʤʝʜʘ, ʂʘʣʣʠʩʪʦ [5, ʩ. 
304; 14; 17]. ɺ ʢʘʢʦʡ-ʪʦ ʤʝʨʝ ʦʥʠ ʜʘʜʫʪ ʥʘʤ ʧʨʦʦʙ-
ʨʘʟ ʢʘʨʪʠʥʳ ʜʘʣʸʢʦʛʦ ʙʫʜʫʱʝʛʦ ʥʘʰʝʡ ɿʝʤʣʠ: ʦʩʪʘ-
ʥʝʪʩʷ ʣʠ ʥʘ ʥʝʡ ʯʝʨʝʟ 2 ʤʠʣʣʠʘʨʜʘ ʣʝʪ ʚʦʜʘ ʠ 
ʞʠʟʥʴ? 
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Abstract 

This article is an introduction to a shared network, that is, a virtual private network organized over the Internet. 

Through a VPN, users can send and receive data over a public network as if their computing devices were directly 

connected to a private network. This VPN service is completely designed for small and medium-sized companies. 

It is a secure or reliable virtual private network for any network and is classified according to the purpose of use, 

scale, method of organization, and network equipment in the network. 

ɸʥʥʦʪʘʮʠʷ 

ɹײʣ ʤʘץʘʣʘ ɾʘʣʧʳסʘ ʦʨʪʘץ ʞʝʣʽ, ʷסʥʠ ʀʥʪʝʨʥʝʪ ʘʨץʳʣʳ ײʡʳʤʜʘʩʪʳʨʳʣʘʪʳʥ ʚʠʨʪʫʘʣʜʳ ʞʝʢʝ ʞʝʣʽʛʝ 

ʢʽʨʽʩʧʝ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. VPN ʘʨץʳʣʳ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨ ᴇʟʜʝʨʽʥʽש ʝʩʝʧʪʝʫ ײץʨʳʣסʳʣʘʨʳ ʞʝʢʝ ʞʝʣʽʛʝ 

ʪʽʢʝʣʝʡ ץʦʩʳʣסʘʥ ʩʠʷץʪʳ ʞʘʣʧʳ ץʦסʘʤʜʳץ ʞʝʣʽ ʘʨץʳʣʳ ʜʝʨʝʢʪʝʨʜʽ ʞʽʙʝʨʝ ʞᴅʥʝ ץʘʙʳʣʜʘʡ ʘʣʘʜʳ. ɹײʣ VPN 

 ʘʫʽʧʩʽʟ ʥʝʤʝʩʝץ ʰʽʥװ ʘʥ. ʆʣ ʢʝʟ-ʢʝʣʛʝʥ ʞʝʣʽסʘ ʘʨʥʘʣסʳʥ ʞᴅʥʝ ʦʨʪʘ ʢʦʤʧʘʥʠʷʣʘʨסʳʤʝʥ ʰʘסʳʟʤʝʪʽ ʪʦʣʳץ

ʩʝʥʽʤʜʽ ʚʠʨʪʫʘʣʜʳ ʞʝʢʝ ʞʝʣʽʣʝʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʞᴅʥʝ ץʦʣʜʘʥʳʣʫ ʤʘץʩʘʪʳʥʘ, ʘʫץʳʤʳʥʘ, ײʡʳʤʜʘʩʪʳʨʫ 

ᴅʜʽʩʽʥʝ ʞᴅʥʝ ʞʝʣʽʜʝʛʽ ʞʝʣʽʣʽʢ ʞʘʙʜʳץʪʘʨסʘ ʙʘʡʣʘʥʳʩʪʳ ʞʽʢʪʝʣʝʜʽ.  

 

Keywords: IPsec, SSL, L2TP, PPTP, Remote Access, Intranet, Extranet. 

ʊװʡʽʥ ʩᴇʟʜʝʨ: IPSec, SSL, L2TP, PPTP, ץʘʰʳץʪʘʥ ץʘʪʳʥʘʫ, ʀʥʪʨʘʥʝʪ, ʕʢʩʪʨʘʥʝʪ.  

 

ɺʠʨʪʫʘʣʜʳ ʞʝʢʝ ʞװʡʝ (VPN) - ʙײʣ WAN 

 ,ʡʝװʦʣʜʘʥʘʪʳʥ ʞץ ʞʝʣʽʥʽ ץʦʩʳʣʳʤʳ ʨʝʪʽʥʜʝ ʘʰʳץ

ʜʝʛʝʥʤʝʥ ᴇʟ ʢʝʟʝʛʽʥʜʝ ʞʝʢʝ ʞʝʣʽ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. 

ɹײʣ ʘץʧʘʨʘʪ ʙʝʨʫ ʞʝʣʽʣʝʨʽʥ ʧʘʡʜʘʣʘʥʫʜʘʥ 

ʘʡʳʨʤʘʰʳʣʳסʳ, ʠʥʪʝʨʥʝʪ ʘʨץʳʣʳ ʢʦʨʧʦʨʘʪʠʚʪʽʢ 

ʞװʡʝʣʝʨʽʥʝ ץʘʰʳץʪʘʥ ץʦʣ ʞʝʪʢʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. VPN ʞײʤʳʩ ʦʨʳʥʜʘʨʳʥ ʢʣʠʝʥʪʪʝʨʤʝʥ, 

ʦʨʪʘʣʳץ ʢʝשʩʝ ʤʝʥ ץʘʰʳץʪʘסʳ ʢʝשʩʝʥʽ 

ʙʘʡʣʘʥʳʩʪʳʨʫ ʘʨץʳʣʳ ײץʨʳʣʫʳ ʤװʤʢʽʥ [1]. 

ɺʠʨʪʫʘʣʜʳ ʞʝʣʽʣʝʨ װʥʝʤʜʽʣʽʢ ʞᴅʥʝ ʞʦסʘʨʳ 

 ʘʫʽʧʩʽʟʜʽʢ ʝʩʝʙʽʥʝʥ, ᴅʩʽʨʝʩʝ ʢʦʤʧʘʥʠʷץ

ʬʠʣʠʘʣʜʘʨʳʥʘ ʞʝʢʝ ʞʝʣʽʣʝʨʽʥ ʧʘʡʜʘʣʘʥʫ ʢʝʟʽʥʜʝ 

ʢʝש ʪʘʨʘʣʜʳ. VPN ʪʝʭʥʦʣʦʛʠʷʩʳʥʜʘ ʢʦʤʧʴʶʪʝʨʣʽʢ 

ʞʝʣʽʣʝʨʜʽ ץʦʨסʘʫ װʰʽʥ ʞʝʣʽʘʨʘʣʳץ ʵʢʨʘʥʜʘʫ 

ʵʣʝʤʝʥʪʪʝʨʽʥ ʞᴅʥʝ ʞʝʣʽʣʽʢ ʪʨʘʬʠʢʪʽ 

ʢʨʠʧʪʦʛʨʘʬʠʷʣʳץ ץʦʨסʘʫ ʤʝʭʘʥʠʟʤʜʝʨʽʥ ץʘʤʪʠʪʳʥ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ץʦʣʜʘʥʳʣʘʜʳ.  

VPN ʘʨʥʘʡʳ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳש ʢᴇʤʝʛʽʤʝʥ 

ʙʝʨʽʣʝʪʽʥ ʘץʧʘʨʘʪʪʳ ץʦʨסʘʫ װʰʽʥ ʞʝʢʝ 

ʢʦʤʧʴʶʪʝʨʣʝʨ ʤʝʥ ʞʝʨʛʽʣʽʢʪʽ ʞʝʣʽʣʝʨʜʽ ʙʽʨʽʢʪʽʨʝʜʽ. 

ɾʘʣʧʳ ץʘʪʳʥʘʫ ʞʝʣʽʩʽʥʜʝ ʦʨʥʘʣʘʩץʘʥ ʩʝʨʚʝʨʤʝʥ 

ʙʘʡʣʘʥʳʩץʘʥ ʢʝʟʜʝ VPN ʪʝʭʥʦʣʦʛʠʷ ʰʠʬʨʣʘʫ 

ʘʣʛʦʨʠʪʤʜʝʨʽʥʽש ʢᴇʤʝʛʽʤʝʥ ץʦʨסʘʣסʘʥ ʘץʧʘʨʘʪʪʳץ 

ʘʨʥʘʥʳ ײץʨʘʡʜʳ. ʆʩʳʣʘʡʰʘ ץʦʨסʘʣʤʘסʘʥ ʞʝʣʽ 

ʽʰʽʥʜʝ ʜʝʨʝʢʪʝʨʜʽ ʙʝʨʫ װʰʽʥ ץʦʨסʘʣסʘʥ ʪʫʥʥʝʣʴ 

ʧʘʡʜʘ ʙʦʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, VPN ʙʽʨ ʞʝʣʽʥʽ 

ʝʢʽʥʰʽ ʞʝʣʽʛʝ ʚʠʨʪʫʘʣʜʳ ʪװʨʜʝ ץʦʩʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ, ʦʣʘʨ ʩʳʤʜʘʨʤʝʥ ʞʘʣסʘʥסʘʥ ʩʠʷץʪʳ, ʙʘʨʣʳץ 

ʰʳסʳʩ ʞᴅʥʝ ʢʽʨʽʩ ʪʨʘʬʠʛʽ ʰʠʬʨʣʘʥʘʜʳ, ʙײʣ 

ʪʝʭʥʦʣʦʛʠʷʥʳ ץʘʫʽʧʩʽʟ ʝʪʝʜʽ [2].  

ʄʘץʘʣʘʥʳש ʤʘץʩʘʪʳ ʦʩʳ ʟʝʨʪʪʝʣʛʝʣʽ ʦʪʳʨסʘʥ 

VPN ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ᴅʜʝʪʢʽ ʞʝʣʽʛʝ ץʘʨʘסʘʥʜʘ 

ʘʨʪʳץʰʳʣʳסʳʥ ʤʝʥ ʢʝʤʰʽʣʽʛʽʥ ʢᴇʨʩʝʪʫ ʞᴅʥʝ VPN 

 ʡʳʤʜʘʩʪʳʨʫ ʥʝʛʽʟʽʥʜʝײ ʘʥ ʞʝʣʽʩʽʥסʘʣסʦʨץ

 ʩʳʥʫ, ʞᴅʥʝײ ʨʣʝʨʽʥװʦʣʜʘʥʳʣʘʪʳʥ ʭʘʪʪʘʤʘʣʘʨ ʪץ

ʦʣʘʨʜʳש ᴇʟʘʨʘ ʘʡʳʨʤʘʰʳʣסʳʥ ʢᴇʨʩʝʪʫ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. 

VPN ʝʨʝʢʰʝʣʽʢʪʝʨʽ 

 ʘʫʽʧʩʽʟץ ʳ ʢʦʤʧʴʶʪʝʨʣʝʨʤʝʥסʪʘץʘʰʳץ (1

ʙʘʡʣʘʥʳʩʪʘʨʜʳ ʦʨʥʘʪʫ װʰʽʥ ʙʽʨʥʝʰʝ ʢʝשʩʝʣʝʨ 

ʘʨʘʩʳʥʜʘ ʢʝשʝʡʪʽʣʛʝʥ ץʦʩʳʣʳʩʪʘʨʜʳ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʝʜʽ. 

2) ʐʠʬʨʣʘʫ ᴅʜʽʩʪʝʨʽʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, 

ʜʝʨʝʢʪʝʨʜʽ ץʦʨסʘʫ ʤʝʭʘʥʠʟʤʽ ʞʝʪʽʣʜʽʨʽʣʛʝʥ. 

3) IPSec ʞᴅʥʝ SSL ï ʙײʣ WLAN-ʜʘ ʢʝשʽʥʝʥ 

 .ʨʣʽ VPN ʰʝʰʽʤʽװʦʣʜʘʥʳʣʘʪʳʥ ʝʢʽ ʪץ

4) ʋʘץʳʪ ʧʝʥ ʰʳסʳʥʜʳ װʥʝʤʜʝʡʜʽ. 

VPN ʪװʨʣʝʨʽ 

ɺʠʨʪʫʘʣʜʳ ʞʝʢʝ ʞʝʣʽ (VPN) װʰ ʪװʨʛʝ ʙᴇʣʽʥʝʜʽ: 

ʘ) ϧʘʰʳϨʪʘʥ Ϩʘʪʳʥʘʫʰʳ VPN (Remote-access 

VPN). ɺʠʨʪʫʘʣʜʳ ʞʝʢʝ ʢʦʤʤʫʪʘʮʠʷʣʳץ ʞʝʣʽ 

(VPDN) ʜʝʧ ʪʝ ʘʪʘʣʘʪʳʥ ץʘʰʳץʪʘʥ ץʦʣ ʞʝʪʢʽʟʫ ï 

ʙײʣ ʣʦʢʘʣʴʜʳ ʞʝʣʽʛʝ ץʘʰʳץʪʘסʳ ʢʣʠʝʥʪʪʽץ שʦʩʳʣʫ 

ʤװʤʢʽʥʜʽʛʽ. ɹײʣ ï ʢᴇʧʪʝʛʝʥ ʘʜʘʤʜʘʨ ʪʦʙʳ ʙʘʨ ʽʨʽ 

ʬʠʨʤʘ ʞʝʣʽʩʽʥʝ ץʘʰʳץʪʘʥ ץʦʣ ʞʝʪʢʽʟʫʜʽ ץʘʞʝʪ 

ʝʪʝʪʽʥ ʞʘסʜʘʡʜʘ ײʩʳʥʳʣʘʪʳʥ ʣʘʡʳץʪʳ ʤʳʩʘʣ. ʆʣ 

 ʳʣʳ ʞʝʢʝץʳʟʤʝʪ ʧʨʦʚʘʡʜʝʨʽ ʘʨץ שʰʽʥʰʽ ʪʘʨʘʧʪʳװ

 ʳ ʢʣʠʝʥʪʪʝʨ ʘʨʘʩʳʥʜʘסʪʘץʘʰʳץ ʡʝʩʽ ʤʝʥװʡʳʤ ʞײ

 .ʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽץ ʳʟ ʙʘʡʣʘʥʳʩʪʳסʘʫʽʧʩʽʟ, ʪʳץ
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ʉʫʨʝʪ 1 ï ϧʘʰʳϨʪʘʥ Ϩʘʪʳʥʘʫʰʳ VPN 

 

ϸ) ɾʝʣʽʜʝʥ-ʞʝʣʽʛʝ VPN (ʀʥʪʝʨʥʝʪ ʥʝʛʽʟʽʥʜʝ). 

ɽʛʝʨ ײʡʳʤʜʘ ʥʝʤʝʩʝ ʬʠʨʤʘʜʘ ʞʝʢʝ ʣʦʢʘʣʴʜʽ ʞʝʣʝʛʝ 

 ʳסʪʘץʘʰʳץ ʳʩʳ ʢʝʣʝʪʽʥ ʢʝʤ ʜʝʛʝʥʜʝ ʙʽʨסʦʩʳʣץ

ʘʡʤʘץ ʙʦʣʩʘ, ʦʣʘʨ ʞʝʨʛʽʣʽʢʪʽ ʞʝʣʽʥʽ ʞʝʨʛʽʣʽʢʪʽ 

ʞʝʣʽʛʝ ץʦʩʫ װʰʽʥ ʠʥʪʨʘʥʝʪ-VPN ײץʨʘ ʘʣʘʜʳ. 

 

 

 
 

ʉʫʨʝʪ 2 ï ɾʝʣʽʜʝʥ-ʞʝʣʽʛʝ VPN (ʀʥʪʝʨʥʝʪ ʥʝʛʽʟʽʥʜʝ). 

 

ʙ) ɾʝʣʽʜʝʥ-ʞʝʣʽʛʝ VPN (ʕʢʩʪʨʘʥʝʪ ʥʝʛʽʟʽʥʜʝ). 

 ,ʡʳʤʤʝʥ (ʤʳʩʘʣʳײ ʘץʡʳʤ ʥʝʤʝʩʝ ʬʠʨʤʘ ʙʘʩױ

ʩʝʨʽʢʪʝʩ, ʞʝʪʢʽʟʫʰʽ ʥʝʤʝʩʝ ʢʣʠʝʥʪ) ʙʘʡʣʘʥʳʩʫ װʰʽʥ 

ʵʢʩʪʨʘʥʝʪ ʥʝʛʽʟʽʥʜʝ VPN ʞʝʣʽʩʽʥ ײʡʳʤʜʘʩʪʳʨʫסʘ 

ʙʦʣʘʜʳ. ɹײʣ VPN ʪװʨʽ ʞʝʨʛʽʣʽʢʪʽ ʞʝʣʽʤʝʥ ᴇʟʘʨʘ 

ᴅʨʝʢʝʪʪʝʩʝʪʽʥ ʞᴅʥʝ ʢᴇʧʪʝʛʝʥ ᴅʨʪװʨʣʽ ײʡʳʤʜʘʨסʘ ʙʽʨ 

ʜʦʤʝʥʜʝ ʞײʤʳʩ ʽʩʪʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 

 
 

ʉʫʨʝʪ 2 ï ɾʝʣʽʜʝʥ-ʞʝʣʽʛʝ VPN (ʕʢʩʪʨʘʥʝʪ ʥʝʛʽʟʽʥʜʝ). 
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ʘ) ɹʨʘʫʟʝʨ. ʂʝʟ-ʢʝʣʛʝʥ ʙʨʘʫʟʝʨʜʽש ʤʽʥʜʝʪʽ 

ʝʢʽʞʘץʪʳ: ʝʛʝʨ ʞʝʣʽʜʝʛʽ ʘץʧʘʨʘʪʪʳש ʙʽʨ ʙᴇʣʽʛʽʥʝ 

ʩʽʣʪʝʤʝ ʙʦʣʩʘ (URL), ʦʣ ʦʩʳ ʘץʧʘʨʘʪץʘ ץʦʣ ʞʝʪʢʽʟʫʽ 

ʥʝʤʝʩʝ ʛʠʧʝʨʤᴅʪʽʥʜʽʢ ʚʝʙ-ײץʞʘʪʪʘʨ װʰʽʥ ʦʩʳ 

ʢᴇʨʩʝʪʢʽʰʪʽש ʤʘʟʤײʥʳ ʥʝʛʽʟʽʥʜʝ ʞײʤʳʩ ʽʩʪʝʫʽ ʪʠʽʩ. 

ϸ) HTML. ʆʣ ʚʝʙ-ʙʝʪʪʝʨʛʝ ʘʨʥʘʣסʘʥ ʞʘʣʧʳ 

ʩʪʠʣʴʜʝʨ ʞʠʳʥʪʳסʳʥ ʘʥʳץʪʘʡʜʳ: ʪʘץʳʨʳʧʪʘʨ, 

ʘʙʟʘʮʪʘʨ, ʪʽʟʽʤʜʝʨ ʞᴅʥʝ ʢʝʩʪʝʣʝʨ.  

ʙ) Java Script. JavaScript ʢᴇʤʝʛʽʤʝʥ ʚʝʙ-

ʙʝʪʪʝʨʛʝ ʬʫʥʢʮʠʦʥʘʣʜʳʣʳץʪʳ ץʦʩʫסʘ ʙʦʣʘʜʳ, ʦʣ 

ʞʳʣʜʘʤ ʚʝʙ-ʩʝʨʚʝʨʜʝʛʽ ʢװʨʜʝʣʽ CGI 

ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʘ ʢʽʨʫʜʽ ץʘʞʝʪ ʝʪʝʜʽ. 

ʚ) ɺʝʙ-ʩʝʨʚʝʨ. ɺʝʙ-ʩʝʨʚʝʨ ï ʙײʣ ʚʝʙ-ʩʘʡʪʪʘ 

ʞײʤʳʩ ʽʩʪʝʡʪʽʥ ʞᴅʥʝ ʚʝʙ-ʰʦʣסʳʰʪʳש ʬʘʡʣʜʘʨ 

ʪʫʨʘʣʳ ʩײʨʘʫʣʘʨʳʥʘ ʞʘʫʘʧ ʙʝʨʝʪʽʥ ʙʘסʜʘʨʣʘʤʘ. 

ʛ) JAVA ʜʝʨʝʢϨʦʨʳʥ Ϩʦʩʫ (JDBC). ɼʝʨʝʢץʦʨ ï 

ʙײʣ ʦשʘʡ ʽʟʜʝʫʛʝ ʞᴅʥʝ ʞʘשʘʨʪʫסʘ ʙʦʣʘʪʳʥ 

ʤᴅʣʽʤʝʪʪʝʨ ʞʠʳʥʪʳסʳ. 

VPN-ʜʝ ץʦʣʜʘʥʳʣʘʪʳʥ ʧʨʦʪʦʢʦʣʜʘʨ 

ʘ) PPTP ï ʥϮʢʪʝ-ʥϮʢʪʝ ʪʫʥʥʝʣʴʜʝʫ 

ʧʨʦʪʦʢʦʣʳ. PPTP ï ʙײʣ ʢʦʨʧʦʨʘʮʠʷʣʘʨ ᴇʟʜʝʨʽʥʽש 

ʢʦʨʧʦʨʘʪʠʚʪʽ ʞʝʣʽʩʽʥ ץʦסʘʤʜʳץ ʞʝʣʽ ʽʰʽʥʜʝ 

ʰʠʬʨʣʘʥסʘʥ ʪʫʥʥʝʣʴʜʝʨ ײץʨʫ ʘʨץʳʣʳ ץʦʨסʘʣסʘʥ 

ʙʘʡʣʘʥʳʩ ʧʨʦʪʦʢʦʣʳ. ʆʩʳ ʧʨʦʪʦʢʦʣʜʳ ץʦʣʜʘʥʘ 

ʦʪʳʨʳʧ, ײʡʳʤסʘ WAN ʙʘʡʣʘʥʳʩ ʞʝʣʽʣʝʨʽʥ ʞʘʣסʘ 

ʘʣʫʜʳץ שʘʞʝʪʽ ʞʦץ, ʙʽʨʘץ VPN ʘʨץʳʣʳ ץʦסʘʤʜʳץ 

ʞʝʣʽʥʽ ץʘʫʽʧʩʽʟ ʧʘʡʜʘʣʘʥʘ ʘʣʘʜʳ. PPTP TCP-ʜʽש 

1723 ʧʦʨʪʳʥʜʘ ʞײʤʳʩ ʽʩʪʝʡʜʽ. 

ϸ) L2TP ï 2-ʰʽ ʜʝϬʛʝʡʜʝʛʽ ʪʫʥʥʝʣʴʜʝʫ 

ʧʨʦʪʦʢʦʣʳ. L2TP PPTP-ʥʽש ʢʝʣʝʩʽ ʥײʩץʘʩʳ ʙʦʣʳʧ 

ʩʘʥʘʣʘʜʳ, ʞᴅʥʝ Microsoft ʧʣʘʪʬʦʨʤʘʩʳʥʜʘסʳ 

ʩʪʘʥʜʘʨʪʪʳ ʰʠʬʨʣʘʫ ʧʨʦʪʦʢʦʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʊʨʘʬʠʢʪʽ ʰʠʬʨʣʘʫ װʰʽʥ 3DES ʥʝʤʝʩʝ AES-256 

ʰʠʬʨʣʘʫ ᴅʜʽʩʪʝʨʽ ץʦʣʜʘʥʳʣʘʜʳ; 

ʙ) IPSec ï ʀʥʪʝʨʥʝʪ-ʧʨʦʪʦʢʦʣʳʥʳϬ 

Ϩʘʫʽʧʩʽʟʜʽʢ ʧʨʦʪʦʢʦʣʳ. Internet Protocol Security 

(IPSec) ï ʙײʣ ʙʽʨʥʝʰʝ ʢʨʠʧʪʦʛʨʘʬʠʷʣʳץ ʩʝʨʚʠʩʪʝʨ 

ʘʨץʳʣʳ Internet Protocol (IP) ʞʝʣʽʣʝʨʽ ʘʨץʳʣʳ 

 ץʘ ʢᴇʤʝʢʪʝʩʝʪʽʥ ʘʰʳסʘʫʽʧʩʽʟ ʙʘʡʣʘʥʳʩ ʦʨʥʘʪʫץ

ʩʪʘʥʜʘʨʪʪʳ ʞװʡʝ. IPSec ʜʝʨʝʢʪʝʨʜʽש ʪײʪʘʩʪʳסʳʥ, 

ʜʝʨʝʢʪʝʨʜʽש ʘʫʪʝʥʪʠʬʠʢʘʮʠʷʩʳʥ, ʜʝʨʝʢʪʝʨʜʽש 

 ʝʩʝʙʽʥ שʳʥ ʞᴅʥʝ ʜʝʨʝʢʪʝʨʜʽסʧʠʷʣʳʣʳײץ

 ʛʝʡʽʥʜʝשʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. IPSec 3-ʰʽ ʜʝץ

 ʪʘʥ TCP/IPץʦʣʜʘʥʳʣʘʜʳ (Internet Layer), ʩʦʥʜʳץ

ʤʦʜʝʣʽʥʜʝʛʽ ʙʘʨʣʳץ ʜʝʨʣʽʢ ʧʨʦʪʦʢʦʣʜʘʨʜʳש 

 .ʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ [3]ץ ʘʫʽʧʩʽʟʜʽʛʽʥץ

 ʳʪʪʘ IPsec ʧʨʦʪʦʢʦʣʳʥʜʘץʘʟʽʨʛʽ ʫʘפ

ʘʡʪʘʨʣʳץʪʘʡ ʦʩʘʣʜʳץʪʘʨ ʞʦץ ʞᴅʥʝ AES ʩʠʷץʪʳ 

ʰʠʬʨʣʘʫ ʘʣʛʦʨʠʪʤʜʝʨʽʥ ץʦʣʜʘʥסʘʥ ʢʝʟʜʝ ᴇʪʝ 

 ʘʫʽʧʩʽʟ ʜʝʧ ʩʘʥʘʣʘʜʳ. ɸʣʘʡʜʘ, ʦʣ ʜʝʨʝʢʪʝʨʜʽ ʝʢʽ ʨʝʪץ

ʠʥʢʘʧʩʫʣʷʮʠʷʣʘʡʪʳʥʜʳץʪʘʥ, ʦʣ SSL ʰʝʰʽʤʜʝʨʽ 

ʩʠʷץʪʳ ʪʠʽʤʜʽ ʝʤʝʩ (ʤʳʩʘʣʳ, OpenVPN ʥʝʤʝʩʝ 

SSTP), ʩʦʥʜʳץʪʘʥ ʙʽʨʰʘʤʘ ʙʘʷʫ ʞײʤʳʩ ʽʩʪʝʡʜʽ. 

L2TP / IPsec ʙʘʨʣʳץ ʟʘʤʘʥʘʫʠ ʦʧʝʨʘʮʠʷʣʳץ 

ʞװʡʝʣʝʨ ʤʝʥ VPN װʡʣʝʩʽʤʜʽ ײץʨʳʣסʳʣʘʨסʘ 

 ʘʡשʪʳ ʦץʘʥ ʞᴅʥʝ ʦʥʳ PPTP ʩʠʷסʨʳʣײץ

ʢʦʥʬʠʛʫʨʘʮʠʷʣʘʫסʘ ʙʦʣʘʜʳ. ɸʡʪʳʧ ᴇʪʝʪʽʥ ʢʝʟʜʝʩʫʽ 

ʤװʤʢʽʥ ʤᴅʩʝʣʝ L2TP UDP 500 ʧʦʨʪʳʥ ʧʘʡʜʘʣʘʥʘʜʳ, 

ʝʛʝʨ ʞʝʣʽ NAT ʘʨʪʳʥʜʘ ʙʦʣʩʘ, ʦʥʳ ʙʨʘʥʜʤʘʫʵʨ 

ʙסײʘʪʪʘʫʳ ʤװʤʢʽʥ. ɹײʣ ʞʘסʜʘʡʜʘ ʤʘʨʰʨʫʪʠʟʘʪʦʨʜʳ 

 ʤʢʽʥװʘʞʝʪ ʙʦʣʫʳ ʤץ ʦʩʳʤʰʘ ʢʦʥʬʠʛʫʨʘʮʠʷʣʘʫץ

(ʧʦʨʪʪʳ ʙʘסʳʪʪʘʫ). ɸʡʪʧʘץʰʳ, SSL ʧʨʦʪʦʢʦʣʳ, 

ʤʳʩʘʣʳ, ᴅʜʝʪʪʝʛʽ HTTPS ʪʨʘʬʠʛʽʥʝʥ 

ʘʞʳʨʘʪʳʣʤʘʡʪʳʥ TCP 443 ʧʦʨʪʳʥ ץʦʣʜʘʥʘʜʳ [4]. 

ɹʘʨʣʳװ ץʰ ʧʨʦʪʦʢʦʣ ʰʠʬʨʣʘʫ ʤʝʥ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʷʥʳ ʧʘʡʜʘʣʘʥʘ ʦʪʨʳʧ ʜʝʨʝʢʪʝʨʜʽש 

ʪײʪʘʩʪʳסʳʥ ʩʘץʪʘʫסʘ ʞᴅʥʝ ʞʝʣʽʜʝ ʢʣʠʝʥʪ/ʩʝʨʚʝʨ 

ʙʘʡʣʘʥʳʩʳʥ ײץʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

VPN ʪʝʭʥʦʣʦʛʠʷʩʳ ᴅʜʽʩʪʝʨʽ 

ʊʫʥʥʝʣʴʜʝʫ ï ץʦסʘʤʜʳץ ʘʰʳץ ʞʝʣʽ ʘʨץʳʣʳ 

ʞװʟʝʛʝ ʘʩʳʨʳʣʘʪʳʥ "ʥװʢʪʝ-ʥװʢʪʝ" ʚʠʨʪʫʘʣʜʳ 

 ʘʥסʦʩʳʣʳʤʳ. ʆʣ ʠʥʢʘʧʩʫʣʷʮʠʷʣʘʥץ

ʜʘʪʘʛʨʘʤʤʘʣʘʨʜʳ ʪʘʩʳʤʘʣʜʘʡʜʳ [4]. 

ʊϮʧʥϰʩϨʘʣʳϨʪʳ ʊʝʢʩʝʨʫ. ᴄʜʝʪʪʝ, VPN ץʘʪʘש 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʷʥʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʧʝʡʜʽ. VPN 

 ʘʥ ʧʘʡʜʘʣʘʥʫʰʳסʦʩʳʣʳʤʳʥ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷʣʘʥץ

ʦʨʥʘʪʫʳ ʢʝʨʝʢ. VPN-ʥʽש ʢᴇʧʪʝʛʝʥ ץʦʩʳʤʰʘʣʘʨʳ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʷʥʳש ʰʝʢʪʝʫʣʽ ᴅʜʽʩʪʝʨʽʥ ײʩʳʥʘʜʳ, 

ᴇʡʪʢʝʥʽ PPTP-ʜʝ ץʦʣʜʘʥʳʣʘʪʳʥ PAP ʧʘʡʜʘʣʘʥʫʰʳ 

ʘʪʳ ʤʝʥ ʧʘʨʦʣʴʜʽ ʘʰʳץ ʤᴅʪʽʥ ʨʝʪʽʥʜʝ ʞʽʙʝʨʝʜʽ. 

ϧʦʣʞʝʪʽʤʜʽʣʽʢʪʽ ʙʘϨʳʣʘʫ. ʂʣʠʝʥʪ ʘʣʜʳʤʝʥ 

ʪʽʢʝʣʝʡ ʞʝʣʽʛʝ ʝʤʝʩ, VPN ʩʝʨʚʝʨʣʝʨʽʥʝ ץʦʩʳʣʘʜʳ. 

VPN ʧʘʡʜʘʣʘʥʫʰʳ ʤʝʥ ʢᴅʩʽʧʦʨʳʥ ʞʝʣʽʩʽ ʘʨʘʩʳʥʜʘ 

ʙʘʡʣʘʥʳʩ ʦʨʥʘʪʫסʘ ʘʨʥʘʣסʘʥ ʝʢʽ ʪʫʥʥʝʣʴ 

ʪʝʭʥʦʣʦʛʠʷʩʳʥ ץʘʤʪʠʜʳ.  

ɼʝʨʝʢʪʝʨ Ϩʘʫʽʧʩʽʟʜʽʛʽ. ɾʘץʩʳ ʘʥʳץʪʘʣסʘʥ VPN 

 ʘʫʽʧʩʽʟץ ʦʩʳʣʳʤʜʳ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫʰʳ ʜʝʨʝʢʪʝʨʽʥץ

ʝʪʫ װʰʽʥ ʙʽʨʥʝʰʝ ᴅʜʽʩʪʽ ץʦʣʜʘʥʘʜʳ: ʙʨʘʥʜʤʘʫʵʨ, 

ʰʠʬʨʣʘʫ ʞᴅʥʝ AAA-ʩʝʨʚʝʨ. ױʡʳʤʜʘʩʪʳʨʫʰʳ 

ʠʥʞʝʥʝʨʣʝʨ ʙʨʘʥʜʤʘʫʵʨ ʦʨʥʘʪʘ ʘʣʘʜʳ, ʦʥʳש 

ʢᴇʤʝʛʽʤʝʥ ʧʦʨʪʪʘʨʜʳש ʩʘʥʳʥ, ʧʘʢʝʪʪʝʨʜʽץ שʘʥʜʘʡ 

ʪװʨʣʝʨʽʥ ʞᴅʥʝ ץʘʥʜʘʡ ʭʘʪʪʘʤʘʣʘʨסʘ ʨץײʩʘʪ 

ʝʪʽʣʛʝʥʽʥ ʰʝʢʪʝʡ ʘʣʘʜʳ.  

ɽʥʜʽʛʽ ʢʝʟʝʢʪʝ, VPN ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש 

ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʤʝʥ ʢʝʤʰʽʣʽʢʪʝʨʽ ʘʡʪʳʣʘʪʳʥ 

ʙʦʣʘʜʳ.  

VPN ʘʨʪʳץʰʳʣʳץʪʘʨʳ 

VPN-ʜʽש ʝʢʽ ʥʝʛʽʟʛʽ ʘʨʪʳץʰʳʣʳסʳ ʙʘʨ, ʘʪʘʧ 

ʘʡʪץʘʥʜʘ ʰʳסʳʥʜʘʨʜʳ װʥʝʤʜʝʫ ʞᴅʥʝ ʤʘʩʰʪʘʙʪʘʫ. 

 ʘʥסʘ ʘʣʳʥסʞʘʣ ץʘʣʘʘʨʘʣʳץ ʳʤʙʘʪפ (1

ʞʝʣʽʣʝʨʜʽץ שʘʞʝʪʪʽʣʽʛʽʥ ʞʦʶ ʘʨץʳʣʳ ʰʳסʳʥʜʘʨʳʥ 

ʘʟʘʡʪʫ. 

2) ɾʝʨʛʽʣʽʢʪʽ ʞʘʣסʘ ʘʣʳʥסʘʥ ʞʝʣʽʣʝʨ ʥʝʤʝʩʝ 

ʪʽʧʪʽ ʢʝש ʞʦʣʘץʪʳ ʙʘʡʣʘʥʳʩ ï ʙײʣ ʠʥʪʝʨʥʝʪʢʝ 

 ʰʽʥ ʢʝʨʝʢ ʥᴅʨʩʝʣʝʨ ʞᴅʥʝ ʞʝʢʝ ʞʝʣʽʛʝװ ʦʩʳʣʫץ

ʪʫʥʥʝʣʴʜʝʫ װʰʽʥ ץʦסʘʤʜʳץ ʞʝʣʽʥʽ ʧʘʡʜʘʣʘʥʳʣʘʜʳ. 

3) ʊʘʩʳʤʘʣʜʘʥʘʪʳʥ ʜʝʨʝʢʪʝʨ ʰʠʬʨʣʘʥʘʜʳ. 

4) Tʝʭʥʦʣʦʛʠʷʥʳ ײʡʳʤʜʘʩʪʳʨʫ ʞᴅʥʝ ʞװʟʝʛʝ 
ʘʩʳʨʫ ײץʥʳ ʪᴇʤʝʥ. 

VPN ʢʝʤʰʽʣʽʢʪʝʨʽ 
1) VPN ץʦʩʳʣʫ ʞʳʣʜʘʤʜʳסʳ ʙʘʷʫ 

2) ɹʘʡʣʘʥʳʩ ʞʘʣʧʳסʘ ץʦʣ ʞʝʪʽʤʜʽ ʞʝʣʽʣʝʨ 
ʘʨץʳʣʳ ᴇʪʝʪʽʥʜʽʢʪʝʥ, ʞʝʣʽʣʽʢ ץʘʫʽʧʩʽʟʜʽʢ 

ʤᴅʩʝʣʝʣʝʨʽʥ ʪʝʨʝש ʪװʩʽʥʫ ʞᴅʥʝ VPN ʦʨʥʘʣʘʩʪʳʨʤʘʩ 

ʙײʨʳʥ ʪʠʽʩʪʽ ʩʘץʪʳץ ʰʘʨʘʣʘʨʳ ץʘʞʝʪ. 

3) VPN ץʦʩʳʣʳʤʳʥʳש ʪײʨʘץʪʳʣʳסʳ 

ʥʝʛʽʟʽʥʝʥ ʀʥʪʝʨʥʝʪʪʽש ʤʘʩʰʪʘʙʪʘʣʫʳʥʘ, ײʡʳʤʥʳש 

ʙʘץʳʣʘʫʳʥʘʥ ʪʳʩ ʬʘʢʪʦʨʣʘʨסʘ ʙʘʡʣʘʥʳʩʪʳ. 

4) VPN ʪʝʭʥʦʣʦʛʠʷʩʳ ʩʘʥ ʪװʨʣʽʣʽʛʽ. 

ɾʝʪʽʣʤʝʛʝʥ ʩʪʘʥʜʘʨʪʪʘʨסʘ ʙʘʡʣʘʥʳʩʪʳ ʙʽʨʛʝ 

ʞײʤʳʩ ʽʩʪʝʤʝʫʽ ʤװʤʢʽʥ. 

5) ʅʘʰʘʨ ʞʘʙʜʳץ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫʰʳʥʳש 

 ʳ ʪᴇʤʝʥ ʙʦʣʫʳ VPNסʦʩʳʣʫ ʞʳʣʜʘʤʜʳץ

 .ʦʩʳʣʳʤʳʥ ʙʦʣʜʳʨʤʘʡʜʳץ
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 ץʛʽʥ ʙʽʟ ʘʧʧʘʨʘʪʪʳװʦʨʳʪʳʥʜʳ. ɹפ

ʨʝʩʫʨʩʪʘʨʜʳ ʦשʪʘʡʣʘʥʜʳʨʫ ʜᴅʫʽʨʽʥʜʝ ᴇʤʽʨ ʩװʨʽʧ 

ʞʘʪʳʨʤʳʟ ʞᴅʥʝ ʢװʥʥʝʥ-ʢװʥʛʝ װʣʢʝʥ ʙʠʟʥʝʩʢʝ ʙʝʪ 

ʙײʨʳʧ ʞʘʪʳʨʤʳʟ. VPN ʩʝʨʚʝʨʽ ʪʦʣʳסʳʤʝʥ ʙײʣʪ 

 ʣ ʢʦʤʧʴʶʪʝʨʜʽײʳʟʤʝʪʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ. ɹץ

 .ʘ ᴅʜʽʩʽץʳʩץ שʦʩʫʜʳץ ʳ ʞʝʣʽʛʝסʪʘץʘʰʳץ

ʇʘʡʜʘʣʘʥʫʰʳ ᴇʟʽʥ װʡʜʝʛʽʜʝʡ ʩʝʟʽʥʝʜʽ ï 

ʥʘץʪʳʨʘץ ʘʡʪʩʘװ ,ץʡʜʝ, ʜʝʤʘʣʳʩʪʘ ʥʝʤʝʩʝ ʽʩʩʘʧʘʨʜʘ 

ʞײʤʳʩʪʘסʳʜʘʡ ʩʝʟʽʥʝ ʘʣʘʜʳ, ʢʦʨʧʦʨʘʪʠʚʪʽʢ 

ʩʝʨʚʠʩʪʝʨʜʽ ʝʰ ץʠʳʥʜʳץʩʳʟ ʧʘʡʜʘʣʘʥʘ ʘʣʘʜʳ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʟʠʷʥʢʝʩ ʧʘʡʜʘʣʘʥʫʰʳ ʥʘץʪʳ ʥʝʤʝʥ 

ʘʡʥʘʣʳʩʘʪʳʥʳʥ, ʦʣ ץʘʥʜʘʡ ʜʝʨʝʢʪʝʨʜʽ ʞʽʙʝʨʝʪʽʥʽʥ 

ʞᴅʥʝ ʘʣʳʥʘʪʳʥʳʥ ʙʘʡץʘʡ ʘʣʤʘʡʜʳ. ɾʝʣʽʥʽ ץʦʨסʘʫ 

ʘʣʛʦʨʠʪʤʜʝʨʽ ʙʦʡʳʥʰʘ ʙײʣ ʘʣʛʦʨʠʪʤ ʰʘסʳʥ ʥʝʤʝʩʝ 

ʦʨʪʘ ʙʠʟʥʝʩʪʽש ʪʘʨʘʪʳʣסʘʥ ʢʦʨʧʦʨʘʪʠʚʪʽʢ ʞʝʣʽʩʽʥʽש 

ʠʥʪʝʨʥʝʪʢʝ ץʘʫʽʧʩʽʟ ץʦʩʳʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ 

  .ʦʨʳʪʳʥʜʳ ʞʘʩʘʣʜʳץ ʤʢʽʥ ʜʝʛʝʥװʦʣʜʘʥʳʣʫʳ ʤץ
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Abstract 
The purpose of this work is to find the previously unknown reserves of material savings in the sheet-stamping 

production. The authors propose to ensure the rational use of material in the technological structures at the first 

level of decomposition of the metal-to-part transformation system. The component of this level includes the pro-

cess of the secondary shaping by the plastic deformation (sheet stamping). The structure and quantitative parame-

ters of waste have been analyzed. The analysis of the methods for increasing plasticity and their implementation 

in the operations of the complex drawing has been made. The theory is used to ensure the maximum deceleration 

of the flange part of the workpiece during the complex drawing.The saving of metal in the processes of bending 

on the stretching profile bending machines and drawing on the hydraulic presses is achieved when using composite 

(bimetallic) blanks. The workpiece consists of the main expensive metal and the allowance for trimming from the 

cheap material. The allowance is required to fix the workpiece in the jaws of the stretching devices. For complex 

drawing processes, technological and design solutions are proposed that provide the maximum braking of the 

flange part of the workpiece and its minimum area. 

ɸʥʥʦʪʘʮʠʷ 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʳʩʢʘʥʠʝ ʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʳʭ ʨʝʟʝʨʚʦʚ ʵʢʦʥʦʤʠʠ ʤʘʪʝʨʠʘʣʘ ʚ ʣʠʩʪʦ-

ʰʪʘʤʧʦʚʦʯʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. ɸʚʪʦʨʘʤʠ ʧʨʝʜʣʦʞʝʥʦ ʦʙʝʩʧʝʯʠʪʴ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʘ 

ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ ʥʘ ʧʝʨʚʦʤ ʫʨʦʚʥʝ ʜʝʢʦʤʧʦʟʠʮʠʠ ʩʠʩʪʝʤʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʤʝʪʘʣʣʘ ʚ ʜʝʪʘʣʴ. 

https://ru.wikipedia.org/wiki/VPN
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ɺ ʢʦʤʧʦʥʝʥʪʫ ʵʪʦʛʦ ʫʨʦʚʥʷ ʚʢʣʶʯʝʥ ʧʨʦʮʝʩʩ ʚʪʦʨʠʯʥʦʛʦ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʧʣʘʩʪʠʯʝʩʢʠʤ ʜʝʬʦʨʤʠʨʦʚʘ-

ʥʠʝʤ (ʣʠʩʪʦʚʦʡ ʰʪʘʤʧʦʚʢʦʡ). ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʩʪʨʫʢʪʫʨʘ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʪʭʦʜʦʚ. ʇʨʦʚʝ-

ʜʝʥ ʘʥʘʣʠʟ ʤʝʪʦʜʦʚ ʧʦʚʳʰʝʥʠʷ ʧʣʘʩʪʠʯʥʦʩʪʠ ʠ ʠʭ ʨʝʘʣʠʟʘʮʠʠ ʚ ʦʧʝʨʘʮʠʷʭ ʩʣʦʞʥʦʡ ʚʳʪʷʞʢʠ. ɼʣʷ ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʨʤʦʞʝʥʠʷ ʬʣʘʥʮʝʚʦʡ ʯʘʩʪʠ ʟʘʛʦʪʦʚʢʠ ʚ ʧʨʦʮʝʩʩʝ ʩʣʦʞʥʦʡ ʚʳʪʷʞʢʠ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʪʝʦʨʠʷ. ʕʢʦʥʦʤʠʷ ʤʝʪʘʣʣʘ ʚ ʧʨʦʮʝʩʩʘʭ ʠʟʛʠʙʘ ʥʘ ʧʨʦʬʠʣʝʛʠʙʦʯʥʳʭ ʨʘʩʪʷʞʥʳʭ ʩʪʘʥʢʘʭ ʠ ʦʙʪʷʞʢʠ ʥʘ ʛʠʜ-

ʨʘʚʣʠʯʝʩʢʠʭ ʧʨʝʩʩʘʭ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʩʦʩʪʘʚʥʳʭ (ʙʠʤʝʪʘʣʣʠʯʝʩʢʠʭ) ʟʘʛʦʪʦʚʦʢ. ɿʘʛʦʪʦʚʢʘ ʩʦ-

ʩʪʦʠʪ ʠʟ ʦʩʥʦʚʥʦʛʦ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʤʝʪʘʣʣʘ ʠ ʧʨʠʧʫʩʢʘ ʥʘ ʦʙʨʝʟʢʫ ʠʟ ʜʝʰʝʚʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʨʠʧʫʩʢ ʥʝ-

ʦʙʭʦʜʠʤ ʜʣʷ ʬʠʢʩʘʮʠʠ ʟʘʛʦʪʦʚʢʠ ʚ ʟʘʭʚʘʪʘʭ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ. ɼʣʷ ʧʨʦʮʝʩʩʦʚ ʩʣʦʞʥʦʡ ʚʳʪʷʞʢʠ 

ʧʨʝʜʣʦʞʝʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʤʘʢʩʠʤʘʣʴʥʦʝ ʪʦʨʤʦʞʝʥʠʝ 

ʬʣʘʥʮʝʚʦʡ ʯʘʩʪʠ ʟʘʛʦʪʦʚʢʠ ʠ ʝʸ ʤʠʥʠʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ. 

 

Keywords: sheet stamping, metal saving, complex drawing, tie ribs, brake thresholds, shortest networks. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʠʩʪʦʚʘʷ ʰʪʘʤʧʦʚʢʘ, ɻ ʢʦʥʦʤʠʷ ʤʝʪʘʣʣʘ, ʩʣʦʞʥʘʷ ʚʳʪʷʞʢʘ, ʧʝʨʝʪʷʞʥʳʝ ʨʝʙʨʘ, ʪʦʨ-

ʤʦʟʥʳʝ ʧʦʨʦʛʠ, ʢʨʘʪʯʘʡʰʠʝ ʩʝʪʠ. 

 
ʅʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʣʠʩʪʦʰʪʘʤ-

ʧʦʚʘʥʥʳʭ ʜʝʪʘʣʝʡ ʚʦʟʜʫʰʥʦʛʦ, ʥʘʟʝʤʥʦʛʦ ʠ ʤʦʨ-
ʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʙʦʣʝʝ 30 % ʣʠʩʪʦ-
ʚʦʛʦ ʧʨʦʢʘʪʘ ʠʜʝʪ ʚ ʦʪʭʦʜʳ ʠ ʧʨʠʚʦʜʠʪ ʢ ʥʝʚʦʟʚʨʘʪ-
ʥʳʤ ʧʦʪʝʨʷʤ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʠ ʦʩʪʨʦʜʝʬʠʮʠʪʥʳʭ 
ʤʘʪʝʨʠʘʣʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʦʙʣʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʠ 
ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʤʘʣʦʦʪ-
ʭʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʣʠʩʪʦʚʦʡ 
ʰʪʘʤʧʦʚʢʠ ʷʚʣʷʝʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʘʢʪʫʘʣʴʥʦʡ ʠ ʩʫ-
ʣʠʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʚʳʛʦʜʳ. ʕʪʦ ʩʧʦ-
ʩʦʙʩʪʚʫʝʪ ʨʝʰʝʥʠʶ ʪʘʢʠʭ ʥʘʩʫʱʥʳʭ ʧʨʦʙʣʝʤ, ʢʘʢ 
ʠʩʪʦʱʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʚʳ-
ʩʦʢʠʭ ʪʝʤʧʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʆʧʳʪ ʟʘʨʫ-
ʙʝʞʥʳʭ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʟʘʚʦʜʦʚ ʧʦ ʧʨʠʤʝʥʝʥʠʶ 
ʤʝʪʘʣʣʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 
ʣʠʩʪʦʚʦʡ ʰʪʘʤʧʦʚʢʠ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ʦʩʚʝʱʝʥ ʚ 
ʨʘʙʦʪʘʭ [1ï4]. 
ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ [1ï6] ʜʘʝʪ 

ʦʩʥʦʚʘʥʠʝ ʧʦʣʘʛʘʪʴ, ʯʪʦ, ʦʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠ-
ʷʤʠ ʵʢʦʥʦʤʠʠ ʣʠʩʪʦʚʦʛʦ ʧʨʦʢʘʪʘ ʷʚʣʷʶʪʩʷ: ʨʘʮʠʦ-
ʥʘʣʴʥʳʡ ʨʘʩʢʨʦʡ ʤʘʪʝʨʠʘʣʘ; ʤʘʣʦʦʪʭʦʜʥʘʷ ʰʪʘʤ-
ʧʦʚʢʘ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ ʢʦʨʧʫʩʥʳʭ ʜʝʪʘʣʝʡ; ʤʘʣʦ-
ʦʪʭʦʜʥʘʷ ʰʪʘʤʧʦʚʢʘ ʩʨʝʜʥʠʭ ʧʦ ʨʘʟʤʝʨʘʤ ʠ ʤʝʣʢʠʭ 
ʜʝʪʘʣʝʡ; ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʭʦʜʦʚ; ʤʘ-
ʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʤʘʣʦʦʪʭʦʜʥʳʭ ʧʨʦ-
ʮʝʩʩʦʚ ʣʠʩʪʦʚʦʡ ʰʪʘʤʧʦʚʢʠ ʩ ʦʧʪʠʤʠʟʘʮʠʝʡ ʧʘʨʘ-
ʤʝʪʨʦʚ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ. 
ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚʘ, ʢʦʪʦʨʘʷ ʙʘʟʠʨʫʝʪʩʷ 

ʥʘ ʩʠʩʪʝʤʥʦʤ ʧʦʜʭʦʜʝ, ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʷ, ʵʢʦʥʦʤʠʠ ʠ ʨʘʩʭʦʜʘ ʤʝʪʘʣʣʘ ʚ ʪʝʭʥʦʣʦʛʠʯʝ-
ʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ ʝʛʦ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʨʘʟʨʘʙʦ-
ʪʘʥʘ ɽ. ʅ. ʃʘʥʩʢʠʤ ʠ ʝʛʦ ʫʯʝʥʠʢʘʤʠ [2]. ʂʘʢ ʧʨʘ-
ʚʠʣʦ, ʧʦʪʝʨʠ ʤʝʪʘʣʣʘ ʩʚʷʟʘʥʳ ʩ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ, 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʨʘʩʭʦʜʦʤ [2]. 
ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʮʝʣʝʥʦ ʥʘ ʠʟʳʩʢʘʥʠʝ ʥʝʨʝ-
ʘʣʠʟʦʚʘʥʥʳʭ ʨʝʟʝʨʚʦʤ ʵʢʦʥʦʤʠʠ ʤʝʪʘʣʣʘ ʧʨʠ ʧʨʦ-
ʠʟʚʦʜʩʪʚʝ ʜʝʪʘʣʝʡ ʤʝʪʦʜʘʤʠ ʣʠʩʪʦʚʦʡ ʰʪʘʤʧʦʚʢʠ. 
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʨʘʩʭʦʜ ʤʝʪʘʣʣʘ 

ʵʪʦ ʦʪʭʦʜʳ ( )ʆ W  ʠ ʧʦʪʝʨʠ ()ʇ L [2]. ʈʘʩʩʤʘʪ-

ʨʠʚʘʝʤʳʝ ʧʨʦʮʝʩʩʳ ʚ ʧʨʝʜʣʦʞʝʥʥʦʡ [2] ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ( )ʊʉʌ TSF 

ʦʪʥʦʩʷʪʩʷ ʢʦʤʧʦʥʝʥʪʘʤ ʚʪʦʨʠʯʥʦʛʦ ʬʦʨʤʦʠʟʤʝʥʝ-
ʥʠʷ ʧʣʘʩʪʠʯʝʩʢʠʤ ʜʝʬʦʨʤʠʨʦʚʘʥʠʝʤ. ʊ. ʝ. ʧʦʩʣʝ 
ʧʦʣʫʯʝʥʠʷ ʧʨʦʢʘʪʘ ʩʣʝʜʫʶʱʘʷ ʬʘʟʘ ʦʙʨʘʙʦʪʢʠ ï 
ʚʪʦʨʠʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʚʣʝʥʠʝʤ (ʣʠʩʪʦʚʘʷ ʠʣʠ ʦʙʲ-
ʝʤʥʘʷ ʰʪʘʤʧʦʚʢʘ). ʇʦ ʵʪʠʤ ʪʝʭʥʦʣʦʛʠʷʤ ʧʦʣʫʯʘʶʪ 
ʜʝʪʘʣʠ ʢʣʘʩʩʘ ɸ [2], ʢ ʢʦʪʦʨʦʤʫ ʦʪʥʦʩʷʪ ʮʝʣʴʥʳʝ 
ʜʝʪʘʣʠ [2]. ʊʝʤ ʥʝ ʤʝʥʝʝ ʚ ʮʝʣʷʭ ʵʢʦʥʦʤʠʠ ʜʦʨʦʛʦ-
ʩʪʦʷʱʠʭ ʤʘʪʝʨʠʘʣʦʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʟʘʛʦʪʦʚʢʠ 
W
BA  ï ʮʝʣʴʥʳʝ ʠ 

C
BA  ï ʩʦʩʪʘʚʥʳʝ. ɺ ʩʦ-

ʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ [2] ʬʦʨʤʦʠʟʤʝʥʷʶ-
ʱʠʝ ʦʧʝʨʘʮʠʠ ʣʠʩʪʦʚʦʡ ʰʪʘʤʧʦʚʢʠ ʩʣʝʜʫʝʪ ʪʘʢʞʝ 
ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʥʘ ʤʘʣʦ-, ʩʨʝʜʥʝ- ʠ ʤʥʦʛʦʦʪʭʦʜ-
ʥʳʝ. 
ʂ ʤʘʣʦʦʪʭʦʜʥʳʤ ʦʪʥʦʩʠʤ: ʛʠʙʢʘ ʚ ʰʪʘʤʧʘʭ, 

ʩʚʦʙʦʜʥʘʷ ʛʠʙʢʘ, ʦʪʙʦʨʪʦʚʢʘ ʦʪʚʝʨʩʪʠʡ, ʬʦʨʤʦʚʢʘ, 
ʦʪʙʦʨʪʦʚʢʘ ʩ ʫʪʦʥʝʥʠʝʤ ʩʪʝʥʦʢ, ʨʘʟʜʘʯʘ, ʦʙʞʠʤʢʘ, 
ʧʨʘʚʢʘ, ʯʝʢʘʥʢʘ, ʭʦʣʦʜʥʦʝ ʚʳʜʘʚʣʠʚʘʥʠʝ. 
ʂ ʩʨʝʜʥʝʦʪʭʦʜʥʳʤ: ʚʳʪʷʞʢʘ ʙʝʟ ʧʨʠʞʠʤʘ ʟʘ-

ʛʦʪʦʚʢʠ, ʚʳʪʷʞʢʘ ʩ ʧʨʠʞʠʤʦʤ ʟʘʛʦʪʦʚʢʠ, ʦʙʨʘʪʥʘʷ 
ʚʳʪʷʞʢʘ, ʚʳʪʷʞʢʘ ʩ ʫʪʦʥʝʥʠʝʤ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ 
ʚʳʪʷʞʢʘ, ʨʝʚʝʨʩʠʚʥʘʷ ʚʳʪʷʞʢʘ, ʚʳʪʷʞʢʘ ʢʨʫʧʥʦʛʘ-
ʙʘʨʠʪʥʳʭ ʜʝʪʘʣʝʡ ʩʣʦʞʥʦʡ ʬʦʨʤʳ. 
ʂ ʤʥʦʛʦʦʪʭʦʜʥʳʤ: ʠʟʛʠʙ ʥʘ ʧʨʦʬʠʣʝʛʠʙʦʯʥʳʭ 

ʨʘʩʪʷʞʥʳʭ ʩʪʘʥʢʘʭ, ʦʙʪʷʞʢʘ ʥʘ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ 
ʧʨʝʩʩʘʭ. 
ɺʦ ʚʩʝʭ ʩʧʦʩʦʙʘʭ ʦʙʪʷʞʢʠ ʠ ʛʠʙʢʠ ʥʘ ʧʨʦʬʠʣʝ-

ʛʠʙʦʯʥʳʭ ʨʘʩʪʷʞʥʳʭ ʩʪʘʥʢʘʭ ʧʣʦʩʢʫʶ ʠ ʧʨʦʬʠʣʠ-
ʨʦʚʘʥʥʫʶ ʟʘʛʦʪʦʚʢʫ ʟʘʢʨʝʧʣʷʶʪ ʚ ʟʘʞʠʤʘʭ. ʊ. ʝ. ʚ 
ʵʪʠʭ ʧʨʦʮʝʩʩʘʭ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 
ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʠʧʫʩʢ ʤʘʪʝʨʠ-
ʘʣʘ ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʝʸ ʟʘʭʚʘʪʘ ʚ ʟʘʞʠʤʘʭ. ɺʧʦʣʥʝ 
ʦʧʨʘʚʜʘʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʥʦʤʠʠ ʜʦʨʦʛʦʩʪʦʷʱʠʭ 
ʤʘʪʝʨʠʘʣʦʚ ʵʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʧʫʩʢʠ ʠʟʛʦʪʘʚ-
ʣʠʚʘʪʴ ʠʟ ʙʦʣʝʝ ʜʝʰʝʚʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʅʘʧʨʠʤʝʨ, 
ʝʩʣʠ ʜʝʪʘʣʴ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʠʟ ʥʝʨʞʘʚʝʶʱʝʡ 
ʩʪʘʣʠ, ʜʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʠʧʫʩʢʘ ʠʩʧʦʣʴʟʫ-
ʝʪʩʷ ʫʛʣʝʨʦʜʠʩʪʘʷ ʩʪʘʣʴ. 
ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʧʦʩʪʫʧʘʶʪ ʧʨʠ ʧʦʣʫʯʝ-

ʥʠʠ ʙʠʤʝʪʘʣʣʦʚ ʩʚʘʨʢʦʡ ʚʟʨʳʚʦʤ ʧʦ ʩʭʝʤʝ ʩ ʙʦʢʦ-
ʚʳʤ ʥʘʚʠʩʘʥʠʝʤ. ʊʘʢʘʷ ʩʭʝʤʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 
ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʜʝʬʦʨʤʘʮʠʠ ʩʚʦʙʦʜʥʳʭ ʛʨʘʥʝʡ 
ʙʠʤʝʪʘʣʣʠʯʝʩʢʠʭ ʟʘʛʦʪʦʚʦʢ. ɺ ʧʨʦʮʝʩʩʝ ʩʚʘʨʢʠ 
ʚʟʨʳʚʦʤ ʵʣʝʤʝʥʪʳ ʧʣʘʢʠʨʫʶʱʝʡ ʟʘʛʦʪʦʚʢʠ ʚʥʝ 
ʢʦʥʪʫʨʘ ʜʝʪʘʣʠ ʠʣʠ ʧʣʘʢʠʨʫʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙ-
ʨʝʟʘʶʪʩʷ. ʇʦʵʪʦʤʫ ʵʪʠ ʵʣʝʤʝʥʪʳ ʟʘʤʝʥʷʶʪ, ʪʘʢ 
ʥʘʟʳʚʘʝʤʳʤʠ çʜʦʪʦʯʢʘʤʠè ʠʟ ʙʦʣʝʝ ʜʝʰʝʚʦʛʦ ʤʘ-
ʪʝʨʠʘʣʘ, ʯʝʤ ʧʣʘʢʠʨʫʶʱʠʡ ʩʣʦʡ. ʇʨʠ ʵʪʦʤ çʜʦ-
ʪʦʯʢʠè ʜʦʩʪʘʪʦʯʥʦ çʧʨʠʭʚʘʪʠʪʴè ʩʚʘʨʢʦʡ ʚ ʥʝ-
ʩʢʦʣʴʢʠʭ ʪʦʯʢʘʭ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʧʨʠ ʦʙʪʷʞʢʝ ʠʣʠ 
ʛʠʙʢʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʧʫʩʢʠ ʤʦʛʫʪ ʫʯʘʩʪʚʦʚʘʪʴ 
ʚ ʧʨʦʮʝʩʩʝ ʩʦʚʤʝʩʪʥʦʡ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ, 
ʝʩʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʥʘʧʫʩʢ ʚʳʭʦʜʠʪ ʟʘ ʧʨʝʜʝʣʳ 
ʟʘʞʠʤʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʘʰʠʥʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʦʙ-
ʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʢʘʯʝʩʪʚʝʥʥʦʝ ʩʚʘʨʥʦʝ ʩʦʝʜʠʥʝ-
ʥʠʝ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘ-
ʩʪʠ ʟʘʛʦʪʦʚʢʠ ʠ ʜʝʰʝʚʦʛʦ ʚ ʧʝʨʠʬʝʨʠʡʥʦʡ ʟʦʥʝ. 
ʂʨʦʤʝ ʪʦʛʦ ʢʨʠʚʳʝ ʫʧʨʦʯʥʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ (ʦʩʥʦʚ-
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ʥʦʛʦ ʠ çʜʦʪʦʯʢʠè) ʜʦʣʞʥʳ ʠʤʝʪʴ ʦʙʱʠʝ ʪʦʯʢʠ ʧʝ-
ʨʝʩʝʯʝʥʠʷ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʙʳʣʘ 
ʚʦʟʤʦʞʥʘ ʠʭ ʩʦʚʤʝʩʪʥʘʷ ʧʣʘʩʪʠʯʝʩʢʘʷ ʜʝʬʦʨʤʘʮʠʷ. 
ʇʦʜʦʙʥʳʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʧʦʩʪʫʧʘʪʴ ʚ ʧʨʦʮʝʩʩʘʭ 
ʛʜʝ ʧʦʩʣʝ ʬʦʨʤʦʦʙʨʘʟʫʶʱʝʡ ʦʧʝʨʘʮʠʠ ʧʨʦʠʟʚʦ-
ʜʠʪʩʷ ʦʙʨʝʟʢʘ ʥʝʢʦʪʦʨʳʭ ʵʣʝʤʝʥʪʦʚ ʦʪʰʪʘʤʧʦʚʘʥ-
ʥʦʡ ʟʘʛʦʪʦʚʢʠ. ʕʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʨʝʜʥʝʦʪʭʦʜʥʳʝ 
ʦʧʝʨʘʮʠʠ ʣʠʩʪʦʚʦʡ ʰʪʘʤʧʦʚʢʠ, ʪ. ʝ. ʨʘʟʣʠʯʥʳʝ ʤʝ-
ʪʦʜʳ ʚʳʪʷʞʢʠ. 
ɼʣʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʢʦʥʦʤʠʠ ʤʘʪʝʨʠʘʣʘ ʟʘʛʦ-

ʪʦʚʢʠ ʧʨʠ ʩʣʦʞʥʦʡ ʚʳʪʷʞʢʝ ʩʫʱʝʩʪʚʫʝʪ ʦʛʨʦʤʥʦʝ 
ʤʥʦʞʝʩʪʚʦ ʚʘʨʠʘʥʪʦʚ ʪʦʨʤʦʞʝʥʠʷ ʬʣʘʥʮʝʚʦʡ ʯʘʩʪʠ 
ʟʘʛʦʪʦʚʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʨʝʪʷʞʥʳʭ ʧʦʨʦʛʦʚ ʠ 
ʪʦʨʤʦʟʥʳʭ ʨʝʙʝʨ ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʦʚ. 
ʇʦʜʙʦʨ ʥʦʚʳʭ ʚʘʨʠʘʥʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʘʜʠ-
ʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʪʦʨʤʦʞʝʥʠʷ ʠ ʨʘʩʪʷʞʢʠ ʤʘʪʝʨʠ-
ʘʣʘ ʬʣʘʥʮʘ ʟʘʛʦʪʦʚʢʠ ʤʦʞʥʦ ʧʨʦʜʦʣʞʘʪʴ ʜʦ ʙʝʩʢʦ-
ʥʝʯʥʦʩʪʠ ʙʝʟ ʚʳʷʚʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ 
ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʪʦʨʤʦʞʝ-

ʥʠʷ. ʊ. ʝ. ʦʪʩʫʪʩʪʚʠʝ ʯʝʪʢʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘ-
ʯʝʩʪʚʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʟ-
ʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʪʦʨʤʦʞʝʥʠʷ ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʷ ʧʣʘʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ 
ʬʣʘʥʮʝʚʦʡ ʯʘʩʪʠ ʟʘʛʦʪʦʚʢʠ ʧʨʠʚʝʣʦ ʢ ʨʘʟʨʘʙʦʪʢʝ 
ʰʠʨʦʢʦʡ ʥʦʤʝʥʢʣʘʪʫʨʳ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʩʭʝʤ ʪʦʨ-
ʤʦʞʝʥʠʷ ʬʣʘʥʮʝʚʦʡ ʯʘʩʪʠ ʟʘʛʦʪʦʚʢʠ. 
ʋʩʪʘʥʦʚʣʝʥʦ [8], ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʥʘʧʨʷʞʝʥʠʝ 

ʢʦʥʪʘʢʪʥʦʛʦ ʪʨʝʥʠʷ ʚʦʟʥʠʢʘʶʪ ʥʘ ʨʘʜʠʫʩʝ ʩʢʨʫʛʣʝ-
ʥʠʷ ʤʘʪʨʠʮʳ, ʢʨʦʤʝ ʪʦʛʦ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʩʠ-
ʩʪʝʤʘ ʩʠʣ, ʧʨʠʚʦʜʠʤʘʷ ʢ ʛʣʘʚʥʦʤʫ ʚʝʢʪʦʨʫ ʠ ʤʦ-
ʤʝʥʪʫ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝ ʪʦʨʤʦʞʝʥʠʶ, ʘ ʜʚʠʞʝʥʠʶ 
ʬʣʘʥʮʘ ʠʟ-ʧʦʜ ʧʨʠʞʠʤʘ. ʄʝʞʜʫ ʧʦʚʝʨʭʥʦʩʪʴʶ ʧʫ-
ʘʥʩʦʥʘ ʠ ʨʘʜʠʫʩʦʤ ʩʢʨʫʛʣʝʥʠʷ ʤʘʪʨʠʮʳ ʚ ʟʘʛʦʪʦʚʢʝ 
ʚʦʟʥʠʢʘʝʪ ʨʝʘʢʪʠʚʥʳʡ ʤʦʤʝʥʪ, ʚʳʪʷʛʠʚʘʶʱʠʡ ʬʣʘ-
ʥʝʮ ʠʟ-ʧʦʜ ʧʨʠʞʠʤʘ. ʇʦʵʪʦʤʫ ʜʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚ-
ʥʦʛʦ ʪʦʨʤʦʞʝʥʠʷ ʬʣʘʥʮʘ ʥʝʦʙʭʦʜʠʤʦ ʵʢʨʘʥʠʨʦʚʘʪʴ 
ʨʝʘʢʮʠʶ ʦʧʦʨʳ. ɺʘʨʠʘʥʪ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ 
ʪʦʨʤʦʞʝʥʠʷ ʬʣʘʥʮʘ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 1, ʚ ʢʦʪʦʨʦʤ 
ʵʪʘ ʩʭʝʤʘ ʧʨʘʢʪʠʯʝʩʢʠ ʨʝʘʣʠʟʦʚʘʥʘ. 

 

 
ʈʠʩ. 1 ï ʉʭʝʤʘ ʪʦʨʤʦʞʝʥʠʷ ʬʣʘʥʮʘ: 1 ï ʧʫʘʥʩʦʥ; 2 ï ʧʨʠʞʠʤʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʤʘʪʨʠʮʳ; 3 ï ʧʨʠʞʠʤ; 4 

ï ʬʣʘʥʝʮ ʟʘʛʦʪʦʚʢʠ; 5 ï ʨʘʙʦʯʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʨʠʞʠʤʘ 
 

ʅʝ ʤʝʥʝʝ ʵʬʬʝʢʪʥʦ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʪʝʭ-
ʥʦʣʦʛʠʠ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʠ ʰʪʘʤʧʦʚʦʡ ʦʩʥʘʩʪʢʠ 
ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʪʝʦʨʠʝʡ ʩʚʦʙʦʜʥʦʛʦ ʬʦʨʤʦʠʟ-
ʤʝʥʝʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ ʜʣʷ ʩʘʤʦʧʨʦʠʟʚʦʣʴ-
ʥʦʛʦ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʛʦʪʦʚʢʠ. ʇʨʦʮʝʩʩʳ ʩʘʤʦ-
ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ 
ʤʝʪʦʜʘʤ ʠ ʩʧʦʩʦʙʘʤ çʩʠʣʦʚʦʡè ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ. 
ʈʘʟʨʘʙʦʪʘʥʳ ʩʧʦʩʦʙʳ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʣʠʩʪʦʚʳʭ 
ʤʘʪʝʨʠʘʣʦʚ ʚ ʢʦʪʦʨʳʭ ʜʝʬʦʨʤʠʨʫʝʤʳʝ ʫʯʘʩʪʢʠ ʟʘ-
ʛʦʪʦʚʢʠ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʜ ʜʝʡ-
ʩʪʚʠʝʤ ʨʝʘʢʪʠʚʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 
ʨʝʰʘʝʪʩʷ ʢʦʤʧʣʝʢʩ ʧʨʦʙʣʝʤ ʣʠʩʪʦʚʦʛʦ ʬʦʨʤʦʠʟʤʝ-
ʥʝʥʠʷ: ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʢʣʶʯʘʝʪʩʷ ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ 
ʧʦʣʝʯʝʥʥʦʡ ʜʝʪʘʣʠ, ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʘʤʦʧʨʦʠʟ-
ʚʦʣʴʥʦʝ ʧʦʜʞʘʪʠʝ ʟʘʛʦʪʦʚʢʠ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʧʫʘʥ-
ʩʦʥʘ, ʩʥʠʞʘʶʪʩʷ ʜʝʬʦʨʤʠʨʫʶʱʠʝ ʫʩʠʣʠʷ [4, 9].  
ʄʥʦʞʝʩʪʚʦ ʚʘʨʠʘʥʪʦʚ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʛʦ ʠʩ-

ʧʦʣʥʝʥʠʷ ʧʝʨʝʪʷʞʥʳʭ ʨʝʙʝʨ ʠ ʧʦʨʦʛʦʚ ʚ ʰʪʘʤʧʘʭ 
ʜʣʷ ʩʣʦʞʥʦʡ ʚʳʪʷʞʢʠ, ʧʨʝʜʣʦʞʝʥʳ ɾʘʨʢʦʚʳʤ ɺ. 
ɸ. [1] ʠ ʘʚʪʦʨʘʤʠ [10] (ʨʠʩ. 2). ʀʭ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2, 3. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʘʢʩʠ-
ʤʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʣʘʩʪʠʯʝʩʢʠʭ 
ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ ʬʣʘʥʮʘ ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʵʢʦʥʦʤʠʠ 
ʤʘʪʝʨʠʘʣʘ ʟʘʛʦʪʦʚʢʠ ʠ ʧʦʚʳʰʝʥʠʷ ʝʛʦ ʢʦʨʨʦʟʠʦʥ-
ʥʦʡ ʩʪʦʡʢʦʩʪʠ, ʘ ʠʤʝʥʥʦ ʬʣʘʥʮʝʚʦʡ ʝʸ ʯʘʩʪʠ ʥʘʠʙʦ-

ʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʣʘ-
ʩʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ (ʧ. 7 ʢʣʘʩʩʠʬʠʢʘʪʦ-
ʨʦʚ). ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʧʦʜʙʦʨʘ ʩʭʝʤʳ ʥʘʧʨʷ-
ʞʝʥʥʦ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ 
ʵʬʬʝʢʪʘ ɹʘʫʰʠʥʛʝʨʘ. ɼʣʷ ʵʪʦʛʦ ʢʦʥʩʪʨʫʢʮʠʷ ʪʦʨ-
ʤʦʟʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʪʘʢʦʚʦʡ, ʯʪʦʙʳ 
ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʢʣʶʯʠʪʴ ʧʦʚʪʦʨʥʫʶ ʜʝʬʦʨʤʘʮʠʶ 
ʪʦʛʦ ʞʝ ʟʥʘʢʘ ʬʣʘʥʮʝʚʦʡ ʯʘʩʪʠ ʟʘʛʦʪʦʚʢʠ. 
ʊʘʢʘʷ ʩʭʝʤʘ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ V-ʦʙʨʘʟʥʳʭ ʧʝʨʝʪʷʞʥʳʭ ʧʦʨʦʛʦʚ ʩ 
ʚʝʨʰʠʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʡ ʚʚʝʨʭ, ʘ ʛʨʘʥʴ ʧʘʨʘʣʣʝʣʴ-
ʥʘʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ʰʪʘʤʧʘ ʥʘʭʦʜʠʪʩʷ ʩʦ ʩʪʦ-
ʨʦʥʳ ʧʫʘʥʩʦʥʘ. ʇʨʠʤʝʥʝʥʠʝ V-ʦʙʨʘʟʥʳʭ ʧʦʨʦʛʦʚ ʩ 
ʚʝʨʰʠʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʡ ʚʥʠʟ ʥʝ ʠʤʝʝʪ ʩʤʳʩʣʘ. ʇʦ 
ʪʦʡ ʞʝ ʧʨʠʯʠʥʝ ʥʝ ʠʤʝʝʪ ʩʤʳʩʣʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦ-
ʣʫʢʨʫʛʣʳʝ ʧʝʨʝʪʷʞʥʳʝ ʨʝʙʨʘ ʩ ʚʳʧʫʢʣʦʩʪʴʶ ʚʥʠʟ. 
ɺ ʪʦʞʝ ʚʨʝʤʷ ʧʦʣʫʢʨʫʛʣʳʝ ʧʝʨʝʪʷʞʥʳʝ ʧʦʨʦʛʠ 
ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʨʘʱʝʥʳ ʚʳʧʫʢʣʦʩʪʴʶ ʚʥʠʟ. ʊʦʞʝ 
ʢʘʩʘʝʪʩʷ ʠ ʇ-ʦʙʨʘʟʥʳʭ ʧʝʨʝʪʷʞʥʳʭ ʧʦʨʦʛʦʚ, ʢʦʪʦ-
ʨʳʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚ ʰʪʘʤʧʝ, ʢʘʢ ʧʝ-
ʨʝʚʝʨʥʫʪʘʷ ʙʫʢʚʘ ʇ. ʊʘʢ ʞʝ ʚ ʧʝʨʝʚʝʨʥʫʪʦʤ ʚʠʜʝ 
ʩʣʝʜʫʝʪ ʨʘʩʧʦʣʘʛʘʪʴ ʠ ʪʨʘʧʝʮʠʝʚʠʜʥʳʝ ʪʦʨʤʦʟʥʳʝ 
ʧʦʨʦʛʠ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʯʝʪʘʥʠʷ ʨʝʙʝʨ ʠ ʧʦ-
ʨʦʛʦʚ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʵʪʠʤ 
ʧʨʠʥʮʠʧʦʤ. 
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ʈʠʩ. 2 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʝʨʝʪʷʞʥʳʭ ʨʝʙʝʨ 

 

 
ʈʠʩ. 3 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʝʨʝʪʷʞʥʳʭ ʧʦʨʦʛʦʚ 

 

ʉʥʠʟʠʪʴ ʨʘʩʭʦʜ ʤʘʪʝʨʠʘʣʘ ʠ ʫʚʝʣʠʯʠʪʴ ʝʛʦ 

ʢʦʨʨʦʟʠʦʥʥʫʶ ʩʪʦʡʢʦʩʪʴ ʧʨʠ ʩʣʦʞʥʦʡ ʚʳʪʷʞʢʝ 

ʚʦʟʤʦʞʥʦ ʧʫʪʝʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʧʫʪʠ 

ʧʝʨʝʤʝʱʝʥʠʷ ʬʣʘʥʮʝʚʦʡ ʯʘʩʪʠ ʟʘʛʦʪʦʚʢʠ. ʊ. ʝ. ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʜʦʩʪʠʛʥʫʪʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʩʪʷʞʝʥʠʷ 

ʤʘʪʝʨʠʘʣʘ ʟʘʛʦʪʦʚʢʠ ʥʘ ʬʣʘʥʮʝ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʝʛʦ ʧʣʘʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʧʦʣʫ-

ʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʨʝʟʝʨʚ ʵʢʦʥʦʤʠʠ ʚ ʧʦʩʪʨʦʝ-

ʥʠʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʦʨʤʦʟʥʳʭ ʵʣʝʤʝʥʪʦʚ ʣʠʥʠʡ 
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ʥʘʠʙʦʣʴʰʝʡ ʜʣʠʥʳ. ɿʘʜʘʯʘ ʦʧʨʝʜʝʣʝʥʠʷ ʢʨʘʪʯʘʡ-

ʰʠʭ ʣʠʥʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʰʘʝʪʩʷ ʤʝʪʦʜʘʤʠ ʚʘ-

ʨʠʘʮʠʦʥʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ. ʆʧʨʝʜʝʣʝʥʠʝ ʣʠʥʠʡ 

ʥʘʠʙʦʣʴʰʝʡ ʜʣʠʥʳ ʚ ʵʪʦʤ ʢʫʨʩʝ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘ-

ʝʪʩʷ. ʂʨʦʤʝ ʪʦʛʦ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʪʘʢʘʷ ʟʘʜʘʯʘ ʥʝ 

ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʤʥʦʛʠʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʢʘʞʫʪʩʷ 

ʜʘʣʝʢʠʤʠ ʦʪ ʧʨʘʢʪʠʢʠ, ʘ ʟʘʪʝʤ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ 

ʙʦʣʴʰʦʝ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ɺ ʜʘʥʥʦʤ ʩʣʫ-

ʯʘʝ, ʢʘʢ ʨʘʟ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʥʘʠʙʦʣʝʝ ʜʣʠʥʥʫʶ 

ʩʝʪʴ ʚ ʧʨʝʜʝʣʘʭ ʧʣʘʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ 

ʬʣʘʥʮʝʚʦʡ ʯʘʩʪʠ ʟʘʛʦʪʦʚʢʠ. ʊʘʢʠʝ ʟʘʜʘʯʠ ʤʦʛʫʪ 

ʚʩʪʨʝʪʠʪʩʷ ʠ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʥʘʧʨʷʞʝʥʠʷʤʠ ʢʦʥ-

ʪʘʢʪʥʦʛʦ ʪʨʝʥʠʷ ʚ ʧʨʦʮʝʩʩʘʭ ʰʪʘʤʧʦʚʢʠ. ɿʘʜʘʯʘ ʦ 

ʩʥʠʞʝʥʠʠ ʨʠʩʢʘ ʧʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚʠʨʫʩʥʳʭ ʟʘ-

ʙʦʣʝʚʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ çʢʦʨʦʥʘʚʠʨʫʩʘè ʤʦʞʝʪ 

ʙʳʪʴ ʩʚʝʜʝʥʘ ʢ ʟʘʜʘʯʝ ʦ ʧʦʩʪʨʦʝʥʠʠ ʥʘʠʙʦʣʝʝ ʜʣʠʥ-

ʥʦʡ ʩʝʪʠ (ʜʝʨʝʚʘ). ʈʝʰʝʥʠʝ ʪʘʢʦʡ ʟʘʜʘʯʠ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʟʘʜʘʯʫ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʥʘʠʙʦʣʝʝ 

ʜʣʠʥʥʦʡ ʩʝʪʠ. ʇʦʩʣʝʜʥʶʶ ʤʦʞʥʦ ʩʚʝʩʪʠ ʢ ʟʘʜʘʯʝ 

ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʢʨʘʪʯʘʡʰʝʡ ʩʝʪʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʤʝ-

ʩʪʦ ʙʣʠʞʥʠʭ ʩʦʩʝʜʦʢ ʥʫʞʥʦ ʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʦʪʜʘ-

ʣʝʥʥʳʝ. ʊ. ʝ. ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʪʦʨʤʦʟʥʳʭ ʵʣʝ-

ʤʝʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʩʣʝʜʫʶʱʝʝ ʫʩʣʦʚʠʝ: 

ʜʣʠʥʘ ʪʦʨʤʦʟʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʦ ʩʪʦʨʦʥʳ ʪʦʨʮʘ 

ʬʣʘʥʮʘ ʟʘʛʦʪʦʚʢʠ ʜʦʣʞʥʘ ʫʤʝʥʴʰʘʪʴʩʷ. ʅʘʧʨʠʤʝʨ, 

ʜʣʷ V-ʦʙʨʘʟʥʦʛʦ ʧʝʨʝʪʷʞʥʦʛʦ ʨʝʙʨʘ (ʨʠʩ. 4) ʥʝʦʙ-

ʭʦʜʠʤʦ, ʯʪʦʙʳ 

( )0, 1 ,AB ɺʉ CD AB BC CD L> > + + ¢ +d 

ʛʜʝ 0L  ï ʥʘʯʘʣʴʥʘʷ ʜʣʠʥʘ ʬʣʘʥʮʝʚʦʡ ʯʘʩʪʠ ʟʘ-

ʛʦʪʦʚʢʠ; 

d ï ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʫʜʣʠʥʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʟʘʛʦ-

ʪʦʚʢʠ. 

 
ʈʠʩ. 4 ï V-ʦʙʨʘʟʥʳʝ ʧʝʨʝʪʷʞʥʳʝ ʨʝʙʨʘ 
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ʉʣʝʜʫʝʪ ʫʯʝʩʪʴ ʪʦ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʩʪʝʧʝʥʠ ʜʝ-

ʬʦʨʤʘʮʠʠ ʧʦʣʫʯʘʝʤʦʡ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʦʦʙʨʘʟʦʚʘ-

ʥʠʷ ʩʚʷʟʘʥʦ ʠ ʩ ʵʢʦʥʦʤʠʝʡ ʰʪʘʤʧʫʝʤʳʭ ʤʘʪʝʨʠʘ-

ʣʦʚ. ʀʩʢʣʶʯʝʥʠʝ, ʫʤʝʥʴʰʝʥʠʝ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʧʫʪʝʤ çʪʝʤʧʝʨʘʪʫʨ-

ʥʳʡè ʠ çʩʠʣʦʚʦʡ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠè ʷʚʣʷʶʪʩʷ ʦʩ-

ʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʥʝ ʪʦʣʴʢʦ ʨʘʩʰʠʨʝʥʠʷ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ [11], ʥʦ ʠ ʵʢʦʥʦʤʠʠ ʤʘ-

ʪʝʨʠʘʣʦʚ ʚ ʣʠʩʪʦʰʪʘʤʧʦʚʦʯʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

ʇʦʵʪʦʤʫ ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʫʜʫʪ ʩʚʷʟʘʥʳ 

ʩ ʨʘʟʚʠʪʠʝʤ ʵʪʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʥʘʛʨʝʚʘ ʠ ʩʠʣʦ-

ʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʂʨʦʤʝ ʪʦʛʦ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʳʝ 

ʤʝʪʦʜʳ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʘ ʬʦʨʤʦʠʟʤʝʥʝ-

ʥʠʷ ʠ ʵʢʦʥʦʤʠʠ ʤʘʪʝʨʠʘʣʦʚ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʧʨʠ ʰʪʘʤʧʦʚʢʝ ʟʘʛʦʪʦʚʦʢ ʠʟ ʜʦʨʦʛʦʩʪʦʷʱʠʭ 

ʤʘʪʝʨʠʘʣʦʚ. ʕʪʠ ʤʝʪʦʜʳ ʚʢʣʶʯʘʶʪ ʦʧʪʠʤʠʟʘʮʠʶ 

ʬʦʨʤʳ ʟʘʛʦʪʦʚʦʢ ʠ ʰʪʘʤʧʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, 

ʫʧʨʘʚʣʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷʤʠ ʢʦʥʪʘʢʪʥʦʛʦ ʪʨʝʥʠʷ, 

ʰʪʘʤʧʦʚʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʬʬʝʢʪʦʚ ʚʠʙʨʦ- 

ʵʣʝʢʪʨʦ- ʠ ʩʚʝʨʭʠʣʘʩʪʠʯʥʦʩʪʠ ʠ ʜʨ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʪʦʜʦʚ ʵʢʦʥʦ-

ʤʠʠ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʜʝʪʘʣʝʡ ʧʘʩʩʘ-

ʞʠʨʩʢʠʭ ʚʘʛʦʥʦʚ ʠ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʧʨʝʜ-

ʧʨʠʷʪʠʠ ʛ. ʂʨʝʤʝʥʯʫʛʘ ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʨʘʩ-

ʭʦʜʘ ʤʝʪʘʣʣʘ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ï ʥʝʨʞʘʚʝʶʱʝʡ 

ʩʪʘʣʠ ʥʘ 2,5 % (ʧʦʨʷʜʢʘ 5 ʪʦʥʥ), ʚʦ ʚʪʦʨʦʤ ï ʩʪʘʣʠ 

ʜʣʷ ʛʣʫʙʦʢʦʡ ʚʳʪʷʞʢʠ ʥʘ 3,2 % (ʧʦʨʷʜʢʘ 8 ʪʦʥʥ). 

ɺʳʚʦʜʳ. ʈʝʟʝʨʚʦʤ ʵʢʦʥʦʤʠʠ ʤʝʪʘʣʣʘ ʚ ʤʥʦʛʦ-

ʦʪʭʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʧʨʠʤʝʥʝ-

ʥʠʷ ʩʦʩʪʘʚʥʳʭ (ʙʠʤʝʪʘʣʣʠʯʝʩʢʠʭ) ʟʘʛʦʪʦʚʦʢ. ʏʘʩʪʴ 

ʟʘʛʦʪʦʚʢʠ ʦʩʥʦʚʥʦʡ ʜʦʨʦʛʦʩʪʦʷʱʠʡ ʤʝʪʘʣ, ʘ ʧʨʠ-

ʧʫʩʢ, ʢʦʪʦʨʳʡ ʦʙʨʝʟʘʝʪʩʷ, ʧʨʠʚʘʨʠʚʘʝʪʩʷ ʢ ʦʩʥʦʚ-

ʥʦʤʫ ʤʝʪʘʣʣʫ, ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʠʟ ʙʦʣʝʝ ʜʝʰʝʚʦʛʦ. 

ʇʨʠ ʩʣʦʞʥʦʡ ʚʳʪʷʞʢʝ ʵʢʦʥʦʤʠʷ ʜʦʩʪʠʛʘʝʪʩʷ:  

- ʧʫʪʝʤ ʠʩʢʣʶʯʝʥʠʷ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʟʥʘʢʘ 
ʥʘʧʨʷʞʝʥʠʡ ʚ ʤʘʪʝʨʠʘʣʝ ʬʣʘʥʮʝʚʦʡ ʯʘʩʪʠ ʟʘʛʦ-

ʪʦʚʢʠ, ʧʨʠ ʝʛʦ ʜʝʬʦʨʤʠʨʦʚʘʥʠʠ ʥʘ ʨʘʜʠʫʩʘʭ ʟʘʢʨʫʛ-

ʣʝʥʠʷʭ ʪʦʨʤʦʟʥʳʭ ʧʦʨʦʛʦʚ ʠ ʧʝʨʝʪʷʞʥʳʭ ʨʝʙʝʨ; 

- ʧʨʠ ʵʢʨʘʥʠʨʦʚʘʥʠʠ ʨʘʜʠʫʩʘ ʟʘʢʨʫʛʣʝʥʠʷ 
ʚʪʷʞʥʦʛʦ ʨʝʙʨʘ ʤʘʪʨʠʮʳ; 

- ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʧʝʨʠʤʝʪʨʘ 
ʪʦʨʤʦʟʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘʯʠʥʘʷ ʩ ʪʦʨʮʘ ʟʘʛʦʪʦʚʢʠ ʜʦ 

ʚʳʪʷʞʥʦʛʦ ʨʝʙʨʘ ʤʘʪʨʠʮʳ. 
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Abstract 
The article presents the results of the impact of decisive factors on the formation of qualitative characteristics 

of innovative desserts (sambuc type). The analysis of a systematic approach to the improving of product quality is 

made. A model of the technological system is developed. An explanation of the values of each subsystem, its 

components and functions is given. The rating of new desserts is calculated. 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚʣʠʷʥʠʷ ʨʝʰʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘ-

ʢʪʝʨʠʩʪʠʢ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʜʝʩʝʨʪʦʚ (ʪʠʧʘ ʩʘʤʙʫʢ). ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. ʈʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ɼʘʥʦ ʦʙʴʷʩʥʝʥʠʝ ʟʥʘʯʝʥʠʡ ʢʘʞʜʦʡ 

ʧʦʜʩʠʩʪʝʤʳ, ʝʝ ʩʦʩʪʘʚʣʷʶʱʠʭ ʠ ʬʫʥʢʮʠʡ. ʈʘʩʩʯʠʪʘʥ ʨʝʡʪʠʥʛ ʥʦʚʭr ʜʝʩʝʨʪʦʚ. 

 

Keywords: desserts, blended semi - finished product, quality, rating 

ʂʣʶʯʦʚʳʝ ʩʣʦʚʘ: ʜʝʩʝʨʪʳ, ʢʫʧʘʞʠʨʦʚʘʥʥʳʡ ʧʦʣʫʬʘʙʨʠʢʘʪ, ʢʘʯʝʩʪʚʦ, ʨʝʡʪʠʥʛ. 

 

ɺʩʪʫʧʣʝʥʠʝ. ʈʝʩʪʦʨʘʥʥʳʡ ʙʠʟʥʝʩ ʚʦ ʚʩʝʤ 

ʤʠʨʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ-

ʥʳʭ ʚʠʜʦʚ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ. ʆʩʦʙʳʡ ʭʘʨʘʢʪʝʨ ʢʦʥʢʫ-

ʨʝʥʮʠʠ ʚ ʨʝʩʪʦʨʘʥʥʦʤ ʙʠʟʥʝʩʝ, ʢʘʢ ʦʪʤʝʯʘʶʪ ʚʝʜʫ-

ʱʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʦʪʨʘʩʣʠ ʄʘʟʘʨʘʢʠ ɸ. ɸ., ʇʝʨʮʝ-

ʚʦʡ ʌ.ɺ., ʇʝʨʝʩʠʯʥʳʡ ʄ.ʀ., ʂʨʘʚʯʝʥʢʦ ʄ.ʌ., 

ʄʘʛʘʣʝʮʢʠʡ ɸ. ʀ., ɻʥʽʮʝʚʠʯ ɺ. ɸ., ʖʜʠʥʘ, ʊ. ʀ., 

ʂʫʟʴʤʠʥ ʆ.ɺ., ɻʦʨʘʣʴʯʫʢ ɸ. ɹ. ʩʚʷʟʘʥ ʩ ʬʫʥʢʮʠʷʤʠ, 

ʩʚʦʡʩʪʚʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤ: ʧʨʦʠʟʚʦʜʩʪʚʦ, ʨʝʘ-

ʣʠʟʘʮʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʦʜʫʢʮʠʠ. ɺ 

ʫʩʣʦʚʠʷʭ ʤʠʨʦʚʦʡ ʧʘʥʜʝʤʠʠ, ʢʦʥʢʫʨʝʥʮʠʷ ʠ ʧʨʦ-

ʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʨʝʩʪʦʨʘʥʥʦʛʦ ʙʠʟ-

ʥʝʩʘ ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʫʩʣʦʞʥʷʝʪʩʷ, ʧʦʵʪʦʤʫ ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʟʘʚʝʜʝʥʠʷ ʪʨʝʙʫʝʪ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʧʦʜʭʦʜ ʢ ʬʦʨʤʘʤ ʦʨʛʘʥʠʟʘʮʠʠ, ʚʠ-

ʜʘʤ ʠ ʤʝʪʦʜʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʨʝʩʪʦʨʘ-

ʪʦʨʘʤ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʢʣʘʜʳʚʘʪʴ ʚʩʝ ʙʦʣʴʰʝ ʫʩʠ-

ʣʠʡ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʪʨʝʙʠʪʝʣʴ, ʩ ʫʯʝʪʦʤ ʩʧʝʮʠ-

ʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʙʦʪʳ ʨʝʩʪʦʨʘʥʘ, ʩʤʦʛ 

ʦʩʪʘʪʴʩʷ ʜʦʚʦʣʴʥʳʤ. 

 ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʝʜʧʨʠʷʪʠʡ ʙʦʣʴʰʠʥʩʪʚʘ ʦʪ-

ʨʘʩʣʝʡ, ʧʨʝʜʤʝʪʦʤ ʢʦʥʢʫʨʝʥʮʠʠ ʜʣʷ ʢʦʪʦʨʳʭ ʷʚʣʷ-

ʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʦʜʫʢʮʠʷ, ʨʘʙʦʪʘ ʠʣʠ 

ʫʩʣʫʛʘ, ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʨʝʩʪʦʨʘʥʥʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʢʦʥʢʫʨʝʥʪʥʦʩʧʦʩʦʙʥʦʩʪʴ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʫʙʲʝʢʪʘ 
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ʦʙʫʩʣʦʚʣʝʥʘ ʢʘʢ ʢʦʥʢʫʨʝʥʪʥʦʩʧʦʩʦʙʥʦʩʪʴʶ ʧʨʦ-

ʜʫʢʮʠʠ, ʪʘʢ ʠ ʫʨʦʚʥʝʤ ʫʩʣʫʛ. çʇʨʦʜʫʢʪè ʨʝʩʪʦʨʘʥʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʰʠʨʝ, ʯʝʤ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʦʟʚʦʜ-

ʩʪʚʘ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʦʟʜʘʥʥʫʶ ʘʪʤʦʩʬʝʨʫ, ʯʠ-

ʩʪʦʪʫ, ʢʦʤʬʦʨʪʥʦʩʪʴ, ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʠ ʟʘʙʦʪʫ ʩʦ 

ʩʪʦʨʦʥʳ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ, ʢʘʢ ʫʪʚʝʨ-

ʞʜʘʶʪ Shimmura T. & Arai .[1]. 

ɺ ʚʝʜʝʥʠʠ ʨʝʩʪʦʨʘʥʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʝʪ ʬʘʢʪʦ-

ʨʦʚ, ʢʦʪʦʨʳʤʠ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʧʨʝʥʝʙʨʝʯʴ, ʧʦ-

ʩʢʦʣʴʢʫ ʦʰʠʙʢʘ, ʜʦʧʫʱʝʥʥʘʷ ʪʦʣʴʢʦ ʚ ʦʜʥʦʤ ʠʟ 

ʤʥʦʛʠʭ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʫʩʧʝʭʘ, ʤʦʞʝʪ ʦʙʫʩʣʦ-

ʚʠʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʢʨʠʟʠʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʠʟʥʝʩʘ 

ʚ ʮʝʣʦʤ. ʆʩʥʦʚʥʳʤ ʩʦʩʪʘʚʣʷʶʱʠʤ ʭʦʨʦʰʝʛʦ ʨʝʩʪʦ-

ʨʘʥʘ ʟʘ ʫʪʚʝʨʞʜʝʥʠʝʤ Shimmura T., Nonaka T., Arai 

K [1] ʷʚʣʷʝʪʩʷ ʦʧʳʪ ʨʘʙʦʪʥʠʢʦʚ ʢʫʭʥʠ.  

ʆʧʨʝʜʝʣʷʶʱʠʤ ʢʨʠʪʝʨʠʝʤ ʚʳʙʦʨʘ ʧʨʝʜʧʨʠʷ-

ʪʠʷ ʨʝʩʪʦʨʘʥʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʚ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʝʩʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ 

Shimmura T. & Arai T.[1]. ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʜʝʣʘʝʪ ʘʢ-

ʪʫʘʣʴʥʳʤ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʟ ʧʦʚʳʰʝʥʠʝʤ ʢʚʘʣʠ-

ʬʠʢʘʮʠʠ ʨʘʙʦʪʥʠʢʦʚ ʢʫʭʥʠ, ʪʘʢ ʢʘʢ ʩ ʫʭʫʜʰʝʥʠʝʤ 

ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʧʦʪʨʝʙʠʪʝʣʠ ʦʪʜʘʶʪ ʧʨʝʜʧʦ-

ʯʪʝʥʠʝ ʜʨʫʛʠʤ ʟʘʚʝʜʝʥʠʷʤ. 

ɼʣʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢ-

ʮʠʠ ʟʘʚʝʜʝʥʠʤ ʨʝʩʪʦʨʘʥʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʧʨʝʜʣʘʛʘ-

ʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʪʘʚʘ ʘʩʩʦʨʪʠ-

ʤʝʥʪʘ ʧʨʦʜʫʢʮʠʠ, ʝʝ ʫʥʠʢʘʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʚʢʫʩʦ-

ʚʳʝ ʢʘʯʝʩʪʚʘ ʠ ʚʥʝʰʥʝʝ ʦʬʦʨʤʣʝʥʠʝ ʙʣʶʜ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʶʪ Leiva F. & G·mez-Carmona D.[2].  

ʊʝʨʤʠʥ çʢʘʯʝʩʪʚʦ ʙʣʶʜè, ʧʦ ʫʪʚʝʨʞʜʝʥʠʶ 

Shimmura T. & Nonaka T.[3], ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶ-

ʱʠʤ ʬʘʢʪʦʨʦʤ ʚ ʦʩʥʦʚʝ ʨʝʩʪʦʨʘʥʥʦʡ ʮʝʥʥʦʩʪʠ, ʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʦ-

ʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥ-

ʥʳʭ ʠʣʠ ʚʝʨʦʷʪʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʦʪʨʝʙʠʪʝʣʷ. 

ʂʣʠʝʥʪʳ ʦʞʠʜʘʶʪ, ʯʪʦ ʠʭ ʙʫʜʝʪ ʦʙʩʣʫʞʠʚʘʪʴ ʢʦ-

ʤʘʥʜʘ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ. ʀʤ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʣʶ-

ʙʦʡ ʯʝʣʦʚʝʢ ʠʟ ʢʦʤʧʘʥʠʠ ʟʘʚʝʜʝʥʠʷ ʩʤʦʛ ʧʦʤʦʯʴ ʠʤ 

ʩ ʚʳʙʦʨʦʤ, ʦʙʴʷʩʥʠʣ ʦʪʣʠʯʠʷ ʠ ʦʧʨʝʜʝʣʠʣ ʧʨʦʜʫʢʪ, 

ʢʦʪʦʨʳʡ ʦʪʚʝʯʘʝʪ ʠʭ ʦʞʠʜʘʥʠʷʤ.  

ʈʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʩʬʝʨʳ ʨʝʩʪʦʨʘʥʥʦʛʦ ʭʦ-

ʟʷʡʩʪʚʘ ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʝʜʧʨʠʷʪʠʷ ʨʝʩʪʦʨʘʥʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʥʝ ʪʦʣʴʢʦ ʧʦʪʨʝʙʠʪʝʣʴ-

ʩʢʠʝ ʥʫʞʜʳ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ, ʥʦ ʠ ʦʪʚʝʯʘʶʪ ʪʘʢʠʤ 

ʥʫʞʜʘʤ, ʢʘʢ ʫʜʦʙʩʪʚʦ ʠ ʩʦʮʠʘʣʴʥʳʡ ʠʤʠʜʞ, ʯʪʦ ʧʦ-

ʟʠʮʠʦʥʠʨʫʝʪʩʷ ʥʘ ʚʳʩʰʠʭ ʩʪʫʧʝʥʷʭ ʧʠʨʘʤʠʜʳ ʧʦ-

ʪʨʝʙʥʦʩʪʝʡ ʚ ʪʦʚʘʨʘʭ ʠ ʫʩʣʫʛʘʭ.  

ʇʦ ʫʪʚʝʨʜʞʝʥʠʶ ʘʚʪʦʨʦʚ Shimmura T, Arai K, 

Yamamoto T, Oura S, Fujii N, Nonaka T, & Tanizaki 

T. [1-6], ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʨʘʟʚʠʪʠʷ ʟʘʚʝʜʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʥʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʦʣʴʟʫʶʱʝʡʩʷ 

ʩʧʨʦʩʦʤ. ʅʝʣʴʟʷ ʠʛʥʦʨʠʨʦʚʘʪʴ ʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥ-

ʥʳʡ ʧʝʨʩʦʥʘʣ, ʧʦ ʫʪʚʝʨʞʜʝʥʠʶ, ʩʧʦʩʦʙʥʳʡ ʛʨʘ-

ʤʦʪʥʦ ʩʦʟʜʘʪʴ ʜʘʥʥʫʶ ʧʨʦʜʫʢʮʠʶ, ʛʝʥʝʨʠʨʦʚʘʥʠʝ 

ʥʦʚʳʭ ʠʜʝʡ ʠ ʫʯʠʪʳʚʘʥʠʝ ʤʥʝʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʩ 

ʧʨʠʦʙʱʝʥʠʝʤ ʠʭ ʚ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ (ʨʘʟʨʘʙʦʪʢʘ 

ʥʦʚʳʭ ʙʣʶʜ, ʥʘʧʠʪʢʦʚ, ʧʨʦʚʝʜʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ).  

ʋʯʝʥʳʝ ʠ ʧʨʘʢʪʠʢʠ ʧʨʠʟʥʘʶʪ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ 

ʮʝʥʥʦʩʪʴ ʣʶʙʦʛʦ ʟʘʚʝʜʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘ-

ʥʠʷ ï ʵʪʦ ʣʶʜʠ, ʘ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʪʨʘʪʝʛʠ-

ʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʨʝʩʪʦʨʘʥʥʦʛʦ ʙʠʟ-

ʥʝʩʘ ʷʚʣʷʝʪʩʷ ʚʣʦʞʝʥʠʝ ʩʨʝʜʩʪʚ ʚ ʧʝʨʩʦʥʘʣ. ʅʝ ʚʩʝ 

ʟʘʚʝʜʝʥʠʷ ʤʦʛʫʪ ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ ʦʧʣʘʯʠʚʘʪʴ ʪʨʝ-

ʥʠʥʛʠ ʠ ʢʫʨʩʳ ʚʥʝʰʥʠʭ ʢʦʤʧʘʥʠʡ. ʅʦ ʦʪʩʫʪʩʪʚʠʝ 

ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ ʩʦʙʩʪʚʝʥʥʳʤʠ 

ʩʠʣʘʤʠ ʵʪʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʦʰʠʙʢʘ. ɿʥʘʥʠʝ ʠʥʛʨʝʜʠ-

ʝʥʪʦʚ, ʩʧʦʩʦʙʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ, ʢʘʣʦʨʠʡʥʦʩʪʠ, ʚʢʫʩʘ 

ʙʣʶʜʘ ʠ ʜʨ. ï ʥʝʦʪʴʝʤʣʝʤʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʢʘʯʝʩʪʚʘ 

ʙʣʶʜʘ ʠ ʨʘʙʦʪʳ ʧʝʨʩʦʥʘʣʘ ʢʫʭʥʠ. ʇʨʦʩʪʘʷ ʝʞʝʜʥʝʚ-

ʥʘʷ ʣʝʢʮʠʷ ʦʙ ʦʜʥʦʤ ʙʣʶʜʝ ʠʣʠ ʥʘʧʠʪʢʝ ʠʟ ʤʝʥʶ ʩ 

ʜʝʛʫʩʪʘʮʠʝʡ ʧʦʟʚʦʣʠʪ, ʧʦ ʫʪʚʝʨʞʜʝʥʠʶ Uchiyama 

H. & Kato N. [7], ʨʘʙʦʪʥʠʢʘʤ ʧʦʣʫʯʠʪʴ ʥʝʦʙʭʦʜʠ-

ʤʫʶ ʜʣʷ ʨʘʙʦʪʳ ʠʥʬʦʨʤʘʮʠʶ. ʂʨʦʤʝ ʩʦʙʩʪʚʝʥʥʳʭ 

ʟʘʥʷʪʠʡ ʩʪʦʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʥʩʫʣʴʪʘʮʠʠ ʠ ʣʝʢ-

ʮʠʠ, ʢʘʢʠʝ ʧʨʝʜʣʘʛʘʶʪʩʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʙʣʶʜ. ʂʘʯʝʩʪʚʝʥʥʦʝ ʦʙʫʯʝʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʨʦʩʪʫ ʧʝʨʩʦʥʘʣʘ ʠ ʩʣʫʞʠʪ ʭʦʨʦ-

ʰʝʡ ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʙʣʶʜ.  

ʅʘʯʘʣʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʙʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʝʩʪʴ ʨʘʟʨʘʙʦʪʢʘ ʤʝʥʶ. ʇʝ-

ʨʝʯʝʥʴ ʙʣʶʜ, ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʠ ʮʝʥʘ, ʫʢʘʟʘʥʥʳʝ ʚ 

ʤʝʥʶ, ʩʣʫʞʘʪ ʥʘʯʘʣʦʤ ʨʘʟʨʘʙʦʪʢʠ ʤʝʥʶ. ɹʣʶʜʘ, ʠʭ 

ʢʦʣʠʯʝʩʪʚʦ ʠ ʮʝʥʘ, ʫʢʘʟʘʥʥʳʝ ʚ ʤʝʥʶ, ʩʣʫʞʘʪ ʦʩʥʦ-

ʚʘʥʠʝʤ ʜʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠ ʨʘʩʯʝʪʘ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ɿʘʚʝʜʝʥʠʷ ʩ ʥʝʫʜʦʙʥʳʤ ʠ ʥʝʚʳʨʘʟʠʪʝʣʴʥʳʤ 

ʤʝʥʶ ʥʝʜʦʧʦʣʫʯʘʶʪ ʜʦʭʦʜ ʚ ʨʘʟʤʝʨʝ ʜʦ ʦʜʥʦʡ 

ʪʨʝʪʠ ʦʙʦʨʦʪʘ, ʘ ʛʣʘʚʥʦʝ, ʪʝʨʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʜʝ-

ʣʘʪʴ ʩʣʫʯʘʡʥʦʛʦ ʛʦʩʪʷ ʧʦʩʪʦʷʥʥʳʤ.  

ʄʝʥʶ ʟʘʚʝʜʝʥʠʷ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʦ ʙʳʪʴ 

çʞʠʚrʤè. ʅʝʦʙʭʦʜʠʤʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʫʜʦʚʣʝ-

ʪʚʦʨʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ ʧʦʪʨʝ-

ʙʠʪʝʣʝʡ: ʪʝʭ, ʢʪʦ ʧʦʩʪʦʷʥʥʦ ʞʝʣʘʝʪ ʧʦʧʨʦʙʦʚʘʪʴ 

ʯʪʦ-ʪʦ ʥʦʚʦʝ, ʠ ʪʝʭ, ʢʪʦ ʚʦʟʚʨʘʱʘʝʪʩʷ ʢ ʚʘʰʝʤʫ ʨʝ-

ʩʪʦʨʘʥʫ ʩ ʮʝʣʴʶ ʝʱʝ ʨʘʟ ʧʦʧʨʦʙʦʚʘʪʴ ʩʚʦʝ ʣʶʙʠʤʦʝ 

ʙʣʶʜʦ. 

ʅʫʞʥʦ ʧʦʩʪʦʷʥʥʦ ʚʝʩʪʠ ʢʦʥʪʨʦʣʴ ʩʧʨʦʩʘ ʥʘ ʦʪ-

ʜʝʣʴʥʳʝ ʧʫʥʢʪʳ ʤʝʥʶ ʠ ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩ-

ʢʣʶʯʘʪʴ ʠʟ ʥʝʛʦ ʥʝʧʦʧʫʣʷʨʥʳʝ ʙʣʶʜʘ, ʨʘʟʨʘʙʘʪʳ-

ʚʘʪʴ ʥʦʚʳʝ ʠʣʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩ 

ʫʯʝʪʦʤ ʩʧʨʦʩʘ ʢʘʢ ʫʪʚʝʨʞʜʘʶʪ Meek S., Wilk V., 

Lambert C. [4]. 

ʉʦʚʨʝʤʝʥʥʘʷ ʥʘʫʢʘ ʦ ʧʠʪʘʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪ 

ʧʠʱʫ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ, ʥʦ ʠ ʢʘʢ ʚʘʞ-

ʥʳʡ ʬʘʢʪʦʨ ʨʘʟʥʦʛʦ ʨʦʜʘ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 

ʚʝʱʝʩʪʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʨʝʛʫʣʷʮʠʠ ʨʘʟʣʠʯʥʳʭ 

ʬʫʥʢʮʠʡ ʠ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʦʧʨʝʜʝʣʠʣʘʩʴ ʪʝʥ-

ʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦ-

ʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʨʦʬʠ-

ʣʘʢʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ, ʫʢʨʝʧʣʝʥʠʷ ʟʘʱʠʪʥʳʭ ʩʠʣ 

ʦʨʛʘʥʠʟʤʘ, ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ ʚʦʟʜʝʡʩʪʚʠʷ ʪʦʢʩʠʯʝ-

ʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʵʢʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʜʝʡʩʪʚʠʷ. ʉ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʢʣʶʯʝʥʠʷ 

ʚ ʨʝʮʝʧʪʫʨʫ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʜʦʙʘʚʦʢ ʦʙʝʩʧʝʯʠ-

ʚʘʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ 

ʙʣʶʜ ʠ ʧʨʦʜʫʢʪʦʚ, ʘ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʵʪʠʤ 

ʙʣʶʜʘʤ ʩʧʝʮʠʘʣʴʥʦʛʦ ʠ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝ-

ʩʢʦʛʦ ʧʨʦʬʠʣʷ. 
ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʠ ʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʷ ʛʨʫʧʧʳ ʩʣʘʜʢʠʭ ʙʣʶʜ, ʚ ʟʘʚʝʜʝʥʠʷʭ ʨʝ-
ʩʪʦʨʘʥʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʩʚʷʟʘʥʥʳʤ ʩ ʢʦʥʮʝʧʮʠʷʤʠ 
ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢ-
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ʪʦʚ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳ-
ʨʴʷ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘ-
ʥʠʝʤ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ [5]. 
ɿʘʚʝʨʰʝʥʠʝʤ ʣʶʙʦʡ ʪʨʘʧʝʟʳ, ʟʘʚʪʨʘʢʘ, ʦʙʝʜʘ 

ʠʣʠ ʫʞʠʥʘ ʷʚʣʷʶʪʩʷ ʩʣʘʜʢʠʝ ʙʣʶʜʘ. ɹʣʘʛʦʜʘʨʷ ʚʳ-
ʩʦʢʠʤ ʚʢʫʩʦʚʳʤ ʢʘʯʝʩʪʚʘʤ, ʥʝʞʥʦʡ, ʚʦʟʜʫʰʥʦʡ 
ʢʦʥʩʠʩʪʝʥʮʠʠ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʤʫ ʚʥʝʰʥʝʤʫ ʚʠʜʫ 
ʟʘʥʠʤʘʶʪ ʧʦʯʝʪʥʦʝ ʤʝʩʪʦ ʞʝʣʠʨʦʚʘʥʥʳʝ ʩʣʘʜʢʠʝ 
ʙʣʶʜʘ - ʩʘʤʙʫʢʠ. ʂ ʩʦʞʘʣʝʥʠʶ, ʵʪʘ ʧʨʦʜʫʢʮʠʷ ʷʚ-
ʣʷʝʪʩʷ ʚʳʩʦʢʦʢʘʣʦʨʠʡʥʦʡ ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 
ʥʫʪʨʠʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ, ʧʦʵʪʦʤʫ ʩʥʛʦʜʥʷ ʘʢʪʫʘʣʴ-
ʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʚʦʧʨʦʩ ʨʘʩʰʠʨʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ, 
ʧʦʠʩʢ ʥʦʚʳʭ ʨʝʮʝʧʪʫʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʨʝʞʠʤʦʚ 
ʦʙʨʘʙʦʪʢʠ, ʩ ʮʝʣʴʶ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʚʢʫ-
ʩʦʚʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʥʦ ʠ ʨʘʩʪʫʱʝʛʦ 
ʩʧʨʦʩʘ ʥʘ ʧʨʦʜʫʢʮʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝ-
ʥʠʷ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʬʠ-
ʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʪʨʝʙʥʦʩʪʠ, ʥʦ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʙʝʟ-
ʦʧʘʩʥʦʩʪʠ, ʧʦʣʝʟʥʦʩʪʠ ʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʩʦʦʪ-
ʚʝʪʩʪʚʫʶʱʝʡ ʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʝ [5]. 
ʉʘʤʙʫʢʠ, ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʜʝʩʝʨʪʳ - ʵʬ-

ʬʝʢʪʠʚʥʳʡ ʦʙʲʝʢʪ ʜʣʷ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʦʙʦʛʘʱʝʥʠʷ 
ʚʠʪʘʤʠʥʘʤʠ, ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʧʠ-
ʱʝʚʳʭ ʚʦʣʦʢʦʥ ʠ ʧʨʠʨʦʜʥʳʭ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ.  

ɼʝʩʝʨʪ ʩʘʤʙʫʢ, ʠʤʝʝʪ ʥʝʚʳʩʦʢʫʶ ʧʠʱʝʚʫʶ 
ʮʝʥʥʦʩʪʴ ʚ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʫʶ ʜʦʣʶ ʚ ʨʝ-
ʮʝʧʪʫʨʥʦʤ ʩʦʩʪʘʚʝ ʟʘʥʠʤʘʝʪ ʩʘʭʘʨ, ʷʙʣʦʯʥʦʝ ʧʶʨʝ 
ʠ ʷʠʯʥʳʡ ʙʝʣʦʢ. ʋʢʘʟʘʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʦʙʝʩʧʝʯʠ-
ʚʘʶʪ ʧʨʦʯʥʦʩʪʴ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʝʥʥʦʡ ʩʠʩʪʝʤʳ ʠ, 
ʙʣʘʛʦʜʘʨʷ ʧʨʠʩʫʪʩʪʚʠʶ ʷʙʣʦʯʥʦʛʦ ʧʝʢʪʠʥʘ, ʩʧʦʩʦʙ-
ʩʪʚʫʶʪ ʚʳʚʝʜʝʥʠʶ ʠʟ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʥʝʞʝʣʘ-
ʪʝʣʴʥʳʭ ʠ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ. ʉʘʭʘʨ, ʧʨʦʷʚʣʷʷ ʩʚʦʠ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʧʨʠʜʘʝʪ ʠʟʜʝʣʠʶ ʯʨʝʟ-
ʤʝʨʥʫʶ ʩʣʘʜʦʩʪʴ ʠ ʚʳʩʦʢʫʶ ʢʘʣʦʨʠʡʥʦʩʪʴ ʛʦʪʦ-
ʚʦʛʦ ʜʝʩʝʨʪʘ. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʇʨʦʚʝʜʝʥʥʳʡ ʢʦʤ-

ʧʣʝʢʩ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝ-
ʜʦʚʘʥʠʡ, ʩʦʛʣʘʩʥʦ Ferrante M., Slejko G., Bellows L. 
[5], ʧʦʟʚʦʣʠʣ ʦʧʨʝʜʝʣʠʪʴ ʘʚʪʦʨʘʤ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠ 
ʧʦʜʭʦʜʳ ʢ ʨʘʟʨʘʙʦʪʢʝ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʪʝʭʥʦ-
ʣʦʛʠʡ ʜʝʩʝʨʪʦʚ ʪʠʧʘ ʩʘʤʙʫʢ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ 
ʥʘʧʨʘʚʣʝʥʠʷ. ʅʘʤʠ ʨʘʟʨʘʙʦʪʦʥʦ ʠ ʥʘʫʯʥʦ ʦʙʦʩʥʦ-
ʚʘʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʫʧʘʞʠʨʦʚʘʥʥʥʳʭ ʧʦʣʫʬʘʙʨʠ-
ʢʘʪʦʚ ʧʨʠ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʛʨʫʧʠ ʩʣʘʜʢʠʭ ʙʣʶʜ, ɸʚ-
ʪʦʨʘʤʠ ʙʳʣʦ ʦʙʦʩʥʦʚʘʥʳ ʦʙʦʙʱʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠ-
ʩʪʠʢʠ ʧʦʣʫʯʝʥʠʷ ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʘ (ʪʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1 
ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʘ (ʥʘ ʧʨʠʤʝʨʝ ʜʝʩʝʨʪʘ ʩʘʤʙʫʢ) 

ʇʦʢʘʟʘʪʝʣʴ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʆʙʲʝʢʪ ʢʘʢ ʩʠʩʪʝʤʘ 
ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʊʝʭʥʦʣʦʛʠʷ ʛʨʫʧʧʳ ʜʝʩʝʨʪʦʚ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦ-
ʙʣʝʤʳ 

V ʫʣʫʯʰʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ ʜʝʩʝʨʪʦʚ; 
V ʧʦʚʳʰʝʥʠʝ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ; 
V ʨʘʩʰʠʨʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ. 

ʇʨʦʙʣʝʤʥʳʡ ʵʣʝ-
ʤʝʥʪ ʩʠʩʪʝʤʳ 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ (ʚʷʟʢʦʩʪʴ, ʧʣʦʪʥʦʩʪʴ, ʢʠʩʣʦʪʥʦʩʪʴ, ʩʦʜʝʨʞʘʥʠʝ 
ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ), ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʜʨ. 

ɺʘʨʠʘʥʪ ʨʝʰʝʥʠʷ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʜʣʷ ʜʝʩʝʨʪʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʦ-
ʜʫʢʪʘ 

ʂʫʧʘʞʥʳʝ ʧʦʣʫʬʘʙʨʠʢʘʪʳ ʷʛʦʜʥʦ-ʬʨʫʢʪʦʚʦ-ʦʚʦʱʥʳʝ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʝ ʜʣʷ 
ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʣʘʜʢʠʭ ʜʝʩʝʨʪʦʚ. 

ʂʦʥʮʝʧʮʠʷ ʧʨʦ-
ʜʫʢʪʘ 

ɺ ʦʩʥʦʚʝ ʢʫʧʘʞʠʨʦʚʘʥʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʣʝʞʠʪ ʦʙʦʛʘʱʝʥʠʝ ʩʣʘʜʢʠʭ ʙʣʶʜ ʧʦ-
ʣʝʟʥʳʤʠ ʥʫʪʨʠʝʥʪʘʤʠ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʫʣʫʯʰʝʥʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘ-
ʟʘʪʝʣʝʡ, ʧʦʚʳʰʝʥʠʝ ʧʠʱʝʚʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ. ʂʫʧʘʞʠʨʦʚʘʥʥʳʝ ʧʦ-
ʣʫʬʘʙʨʠʢʘʪʳ ʷʚʣʷʶʪʩʷ ʛʦʪʦʚʳʤʠ ʧʦʣʫʬʘʙʨʠʢʘʪʘʤʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 
ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ ʩʣʘʜʢʠʭ ʠʟʜʝʣʠʡ (ʜʝ-
ʩʝʨʪʦʚ). 

ʎʝʣʝʚʦʡ ʩʝʛʤʝʥʪ ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ʂʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝ-
ʠʤʫʱʝʩʪʚʘ 

ʇʨʦʜʫʢʪ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʠʤʝʝʪ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʩʦʩʪʘʚ 
ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ.  

ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ 
ʧʦʢʘʟʘʪʝʣʠ ʧʨʦ-

ʜʫʢʪʘ 

ʂʫʧʘʞʠʨʦʚʘʥʥʳʡ ʧʦʣʫʬʘʙʨʠʢʘʪ ʠʤʝʝʪ ʦʜʥʦʨʦʜʥʫʶ ʧʦʣʫʛʫʩʪʫʶ ʢʦʥʩʠʩʪʝʥʮʠʶ, 
ʮʚʝʪ ʧʨʠʩʫʱ ʨʘʩʪʠʪʝʣʴʥʦʤʫ ʩʳʨʴʶ, ʨʘʚʥʦʤʝʨʥʳʡ ʧʦ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʚʢʫʩ ʠ 
ʟʘʧʘʭ - ʯʠʩʪʳʝ. 

ɸʩʩʦʨʪʠʤʝʥʪ 
ʌʦʨʤʠʨʫʝʪʩʷ ʟʘ ʩʯʝʪ ʚʘʨʠʘʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʢʫʧʘʞʥʳʭ 
ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ. 

 
ʉʦʟʜʘʥʠʝ ʥʦʚʳʭ ʜʝʩʝʨʪʦʚ ʪʠʧʘ ʩʘʤʙʫʢ ʧʨʦʬʠ-

ʣʘʢʪʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʚʳʧʦʣ-
ʥʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʪʨʝʙʦʚʘʥʠʡ: 

- ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʨʝʮʝʧ-
ʪʫʨʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʜʝʩʝʨʪʦʚ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʦʜʩʠʩʪʝʤ ʪʝʭʥʦʣʦ-
ʛʠʡ ʜʝʩʝʨʪʦʚ, ʢʦʪʦʨʳʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʠʭ ʚʟʘʠ-
ʤʦʩʚʷʟʠ; 

- ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠ-
ʩʪʝʤʳ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ; 

- ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʨʘʟʨʘʙʦ-
ʪʘʥʥʳʭ ʜʝʩʝʨʪʦʚ; 

- ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ ʛʦʪʦʚʦʡ ʧʨʦ-
ʜʫʢʮʠʠ. 

ʊʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʝʩʝʨʪʦʚ ʬʦʨʤʠʨʦ-
ʚʘʣʠʩʴ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ, ʧʨʝʜʫʩʤʘʪʨʠ-
ʚʘʶʱʝʛʦ ʨʘʟʚʝʪʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʢ 
ʩʠʩʪʝʤʳ ʥʘ ʧʦʜʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʷ ʧʦʣʫʯʠʪʴ ʛʦʪʦ-
ʚʫʶ ʧʨʦʜʫʢʮʠʶ ʩ ʧʨʦʛʥʦʟʠʨʫʝʤʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 
ʋʯʠʪʳʚʘʷ ʥʘʟʥʘʯʝʥʠʝ ʜʝʩʝʨʪʦʚ, ʧʨʠ ʨʘʟʨʘ-

ʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝ-
ʩʪʠ ʘʥʘʣʠʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʦʩʥʦʚʥʳʭ 
ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʨʝʮʝʧʪʫʨʥʳʡ ʩʦ-
ʩʪʘʚ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʥʦʚʳʝ ʚʠʜʳ ʢʫʣʠʥʘʨʥʳʭ 
ʠʟʜʝʣʠʡ ʩ ʦʙʦʛʘʱʝʥʥʳʤ ʩʦʩʪʘʚʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʦ ʚ 
ʪʘʙʣʠʮʝ 2. 
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ʊʘʙʣʠʮʷ 2  
ʌʫʥʢʮʠʠ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʩʠʩʪʝʤ 

ʉʦʩʪʘʚ ʩʪʘʙʠʣʠʟʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ  ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ 

ʂʫʧʘʞʠʨʦʚʘʥʥʳʡ ʧʦʣʫʬʘʙʨʠʢʘʪ ʉʪʘʙʠʣʠʟʘʮʠʷ ʷʠʯʥʦʡ ʧʝʥʳ, ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʝ 

ʗʠʯʥʳʡ ʙʝʣʦʢ ʇʝʥʦʦʙʨʘʟʦʚʘʥʠʝ 

ɻʣʶʢʦʟʥʦ-ʬʨʫʢʪʦʟʥʳʡ ʩʠʨʦʧ ʇʦʜʩʣʘʩʪʠʪʝʣʴ, ʩʪʘʙʠʣʠʟʘʮʠʮʷ ʧʝʥʳ 

ɺʦʜʘ ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ, ʨʘʩʪʚʦʨʝʥʠʝ 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʦ-
ʚʳʭ ʚʠʜʦʚ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ 
ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʠʩʧʦʣʴʟʫʷ ʧʨʦʬʠʣʴ-
ʥʳʡ ʤʝʪʦʜ ʩʝʥʩʦʨʥʦʛʦ ʦʮʝʥʠʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ, ʦʮʝ-
ʥʠʚʘʥʠʷ ʤʦʜʝʣʴʥʳʝ ʦʙʨʘʟʮʳ ʩ ʨʘʟʣʠʯʥʳʤ ʩʦʜʝʨʞʘ-
ʥʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ 
ʧʳʪʘʶʪʩʷ ʫʯʝʩʪʴ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʢʘʢ ʧʦʟʠʪʠʚʥʳʝ 
ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʩʦʟʜʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ.  
ʇʨʦʠʟʚʦʜʩʪʚʦ ʜʝʩʝʨʪʦʚ ʪʨʝʙʫʝʪ ʢʦʥʪʨʦʣʷ ʢʘʯʝ-

ʩʪʚʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦ-
ʮʝʩʩʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʙʣʶʜʘ. ʂʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʟʘ-
ʚʝʜʝʥʠʡ ʨʝʩʪʦʨʘʥʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʬʦʨʤʠʨʫʝʪʩʷ ʝʱʝ 
ʥʘ ʩʪʘʜʠʠ ʝʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʚ ʥʦʨʤʘ-
ʪʠʚʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ. ʅʘ ʩʪʘʜʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʩʦʭʨʘ-
ʥʝʥʠʷ ʩʚʦʡʩʪʚ ʩʳʨʴʷ, ʧʨʠʜʘʥʠʷ ʧʨʦʜʫʢʪʫ ʞʝʣʘʝʤʳʭ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, 
ʦʙʝʟʚʨʝʞʠʚʘʥʠʷ ʥʝʩʲʝʜʦʙʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʆʙʝʩ-
ʧʝʯʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʟʘ-
ʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʪ ʯʝʪʢʦ-
ʩʪʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʭ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪʘʭ 
ʧʘʨʘʤʝʪʨʦʚ.  

ʂʘʯʝʩʪʚʦ ʩʳʨʴʷ ʠ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ, ʩʦʚʝʨʰʝʥ-
ʩʪʚʦ ʨʝʮʝʧʪʫʨʳ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʩʦʙʣʶʜʝʥʠʝ ʪʝʭʥʦʣʦ-
ʛʠʯʝʩʢʦʡ ʜʠʩʮʠʧʣʠʥʳ, ʫʨʦʚʝʥʴ ʪʝʭʥʠʯʝʩʢʦʡ ʦʩʥʘ-
ʱʝʥʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʚʘʣʠʬʠʢʘʮʠʷ ʢʘʜʨʦʚ, ʦʨ-
ʛʘʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ, 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʥʘ 
ʚʩʝʭ ʩʪʘʜʠʷʭ ʝʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʭʨʘʥʝʥʠʷ, ʪʨʘʥʩʧʦʨ-
ʪʠʨʦʚʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝ-
ʦʙʭʦʜʠʤʦʝ ʢʘʯʝʩʪʚʦ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ.  

ɸʚʪʦʨʘʤʠ ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ (ʩ ʧʦʤʦ-
ʱʴʶ ʜʠʘʛʨʘʤʤʳ ʀʩʠʢʘʚʘ, ʨʠʩ.1) ʦʩʥʦʚʥʳʝ ʬʘʢ-
ʪʦʨʳ ʬʦʨʤʠʨʫʶʱʠʝ ʢʘʯʝʩʪʚʦ ʜʝʩʝʨʪʘ. ʊʘʢʦʡ ʧʦʜ-
ʭʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʨʘʬʠʯʝʩʢʠʡ ʩʧʦʩʦʙ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ, ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʠ-
ʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʯʪʦ ʜʘʝʪ ʚʦʟʤʦ-
ʞʥʦʩʪʴ ʚʳʷʚʠʪʴ ʢʣʶʯʝʚʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʨʘʟ-
ʣʠʯʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ: ʩʳʨʴʝ ʠ ʤʘ-
ʪʝʨʠʘʣʳ, ʪʝʭʥʦʣʦʛʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʨʝʞʠʤʳ 
ʧʨʦʮʝʩʩʦʚ, ʧʨʠʤʝʥʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʢʚʘʣʠʬʠ-
ʢʘʮʠʷ ʧʝʨʩʦʥʘʣʘ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

 
ʈʠʩ. 1 ï ʇʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʜʝʩʝʨʪʘ (ʜʠʘʛʨʘʤʤʘ ʀʩʠʢʘʚʘ) ʬʘʢ-

ʪʦʨʳ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ: 1.1 - ʩʦʙʣʶʜʝʥʠʝ ʨʝʮʝʧʪʫʨʳ; 1.2 - ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʥʝʩʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ; 

1.3 - ʩʦʙʣʶʜʝʥʠʝ ʜʦʟʠʨʦʚʢʠ ʢʦʤʧʦʥʝʥʪʦʚ; 1.4 - ʧʘʨʘʤʝʪʨʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ; 1.5 - ʩʘʥʠʪʘʨʥʦ-

ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ; 2.1 - ʢʘʯʝʩʪʚʦ ʦʩʥʦʚʥʦʛʦ ʩʳʨʴʷ; 2.2 - ʢʘʯʝʩʪʚʦ ʢʫʧʘʞʥʦʛʦ ʧʦʣʫʬʘʙʨʠʢʘʪʘ; 2.3 - 

ʢʘʯʝʩʪʚʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʩʳʨʴʷ; 2.4 - ʩʦʙʣʶʜʝʥʠʝ ʫʩʣʦʚʠʡ ʭʨʘʥʝʥʠʷ ʩʳʨʴʷ; 3.1 - ʪʝʭʥʠʯʝʩʢʦʝ ʦʩʥʘʱʝ-

ʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ; 3.2 - ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʣʠʥʠʡ; 3.3 - ʠʩʧʨʘʚʥʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ; 3.4 - ʥʘʣʠʯʠʝ ʪʦʯʝʢ 

ʢʦʥʪʨʦʣʷ; ; 4.1 - ʢʚʘʣʠʬʠʢʘʮʠʷ ʧʝʨʩʦʥʘʣʘ; 4.2 - ʦʧʳʪʥʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ; 4.3 - ʠʩʧʦʣʥʠʪʝʣʴʥʦʩʪʴ ʧʝʨʩʦ-

ʥʘʣʘ; 4.4 - ʫʩʣʦʚʠʷ ʪʨʫʜʘ; 5.1 - ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʢʦʤʧʦʥʝʥʪʦʚ; 5.2 - ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʧʨʠʝʤʘ 

ʟʘʢʘʟʘ (ʜʣʷ ʨʝʩʪʦʨʘʥʦʚ), ʠʣʠ ʥʘʣʠʯʠʝ ʛʨʘʬʠʢʘ ʨʝʘʣʠʟʘʮʠʠ (ʜʣʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪ-

ʥʳʭ ʫʯʨʝʞʜʝʥʠʡ); 5.3 - ʥʘʣʠʯʠʝ ʷʙʣʦʢ; 5.4 - ʥʘʣʠʯʠʝ ʷʛʦʜʥʦʛʦ ʩʳʨʴʷ; 5.5 - ʥʘʣʠʯʠʝ ʛʣʶʢʦʟʥʦ-ʬʨʫʢʪʦʟʥʦʛʦ 

ʩʠʨʦʧʘ. 

5. ʉʨʦʢ ʧʨʠʛʦʪʦʚʣʝʥʥʷ 4. ʇʝʨʩʦʥʘʣ 3. ʆʙʦʨʫʜʦʚʘʥʠʝ 

5.5 5.4 3.3 
4.4 3.4 

4.3 5.3 

5.2 
4.2 3.2 

5.1 3.1 
4.1 

ʂʘʯʝʩʪʚʦ ʜʝʩʝʨʪʦʚ ʧʨʦ-

ʬʠʣʘʢʪʠʯʥʦʛʦ ʥʘʟʥʘʯʝ-

ʥʠʷ 

1.5 

2.3 
2.4 1.4 

1.3 

2.2 2.1 1.2 1.1 

2. ʉʨrɹ ʝ ʠ ʤʘʪʝʨʠʘʣʣr   1. ʊʝʭʥʦʣʦʛʠʷ ʠ ʨʝʞʠʤʳ 
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ʇʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʬʘʢʪʦʨʘʤʠ ʧʝʨʚʦʛʦ 

ʫʨʦʚʥʷ, ʥʘʤʠ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʬʘʢʪʦʨʳ ʚʪʦʨʦʛʦ 

ʫʨʦʚʥʷ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʝʥʳ ʧʦʜ ʛʣʘʚʥʳʤʠ, ʩ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʤ ʰʠʬʨʦʤ. ʈʷʜ ʬʘʢʪʦʨʦʚ ʷʚʣʷʶʪʩʷ ʦʙ-

ʱʠʤʠ ʚ ʪʝʭʥʦʣʦʛʠʷʭ ʠʟʛʦʪʦʚʣʝʥʠʷ ʣʶʙʦʡ ʢʫʣʠʥʘʨ-

ʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʠʭ ʜʝʡʩʪʚʠʝ ʫʯʪʝʥʦ ʝʱʝ ʥʘ ʩʪʘʜʠʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦ-

ʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʛʦʪʦʚʳʭ ʜʝʩʝʨʪʦʚ, ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʝʩʪʴ ʜʝʡʩʪʚʠʝ ʚʩʝʭ ʬʘʢʪʦʨʦʚ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ 

ʧʨʦʮʝʩʩʝ. ʌʘʢʪʦʨʳ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ, ʢʦʪʦʨʳʝ ʷʚʣʷ-

ʶʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʦʧʨʝʜʝ-

ʣʝʥʥʦʛʦ ʜʝʩʝʨʪʘ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʪʝʭʥʦʣʦʛʠʡ.  

ʋʯʠʪʳʚʘʷ ʪʘʢʠʝ ʧʦʜʭʦʜʳ ʢ ʩʦʟʜʘʥʠʶ ʥʦʚʦʛʦ 

ʧʨʦʜʫʢʪʘ, ʘʚʪʦʨʘʤʠ ʧʨʝʜʣʦʞʝʥʘ ʤʦʜʝʣʴ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʦʡ ʩʭʝʤʳ (ʨʠʩ. 2): 

 

 
ʈʠʩ.2 - ʄʦʜʝʣʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʠ çʇʨʦʠʟʚʦʜʩʪʚʦ ʚʟʙʠʪʳʭ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʭ ʜʝʩʝʨʪʦʚ ʪʠʧʘ ʩʘʤ-

ʙʫʢè. 

 

ʇʦʜʩʠʩʪʝʤʘ ʉ ʤʦʞʝʪ ʠʤʝʪʴ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘ-

ʪʠʚʥʳʭ ʨʝʰʝʥʠʡ. ʅʘʧʨʠʤʝʨ, ʨʷʜʦʤ ʩ ʧʨʠʚʝʜʝʥʥʳʤ 

ʚ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʝ ʧʶʨʝ ʠʟ 

ʷʙʣʦʢ ʤʦʞʝʪ ʙʳʪʴ ʠʟʛʦʪʦʚʣʝʥʦ ʢʫʧʘʞʠʨʦʚʘʥʥʳʤ 

ʧʶʨʝ ʥʘ ʦʩʥʦʚʝ ʷʙʣʦʯʥʦʛʦ ʠʟ ʢʣʶʢʚʳ, ʢʠʟʠʣʘ ʠ ʜʨʫ-

ʛʦʛʦ ʷʛʦʜʥʦʛʦ ʩʳʨʴʷ. ɺ ʧʨʠʚʝʜʝʥʥʦʡ ʤʦʜʝʣʠ ʢʘʞʜʘʷ 

ʠʟ ʧʦʜʩʠʩʪʝʤ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʬʫʥʢʮʠʠ ʠ ʟʘ-

ʜʘʯʠ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

ʊʘʙʣʠʮʘ 3 

ʌʫʥʢʮʠʠ ʧʦʜʩʠʩʪʝʤ ʤʦʜʝʣʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ çʇʨʦʠʟʚʦʜʩʪʚʦ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʜʝʩʝʨʪʦʚ 

ʧʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʪʠʧʘ ʩʘʤʙʫʢè 

ʆʙʦʟʥʘʯʝʥʠʝ 

ʧʦʜʩʠʩʪʝʤ 
ʅʘʟʚʘʥʠʝ ʧʦʜʩʠʩʪʝʤ ʌʫʥʢʮʠʠ ʧʦʜʩʠʩʪʝʤ 

ɸ 
ʆʙʨʘʟʦʚʘʥʠʝ ʜʝʩʝʨʪʘ 

ʧʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʇʦʣʫʯʝʥʠʝ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʦʛʦ ʜʝʩʝʨʪʘ ʧʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʪʠʧʘ ʩʘʤʙʫʢ ʩʙʠʚʥʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ ʩ ʟʘʜʘʥʥʳʤʠ ʧʦʢʘʟʘ-

ʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ 

ɺ ʉʦʟʜʘʥʠʝ ʜʝʩʝʨʪʘ 

1. ʆʙʟʦʨ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʝʥʦʦ-

ʙʨʘʟʥʦʡ ʦʩʥʦʚʳ ʢʦʥʩʠʩʪʝʥʮʠʠ ʜʝʩʝʨʪʘ. 

2. ʇʦʣʫʯʝʥʠʝ ʧʝʥʦʦʙʨʘʟʥʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ ʧʫʪʝʤ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʚʠʜʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʚʨʝʤʝʥʠ ʚʟʙʠʚʘʥʠʷ ʠ ʨʝʞʠʤʦʚ ʩʤʝʰʠʚʘ-

ʥʠʷ. 

ʉ 
ʇʦʜʛʦʪʦʚʢʘ ʦʩʥʦʚʥʦʛʦ 

ʩʳʨʴʷ 

1. ʇʦʠʩʢ ʥʝʦʙʭʦʜʠʤʦʡ ʦʩʥʦʚʳ ʜʣʷ ʜʝʩʝʨʪʦʚ ʧʦ ʢʦʥʩʠʩʪʝ-

ʥʮʠʠ, ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʠ ʛʣʠʢʝʤʠʯʝʩʢʠʤ ʠʥʜʝʢʩʦʤ. 

2. ʇʦʜʛʦʪʦʚʢʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʨʝʮʝʧʪʫʨʥʦʡ ʢʦʤʧʦʟʠʮʠʠ. 

D 

ʇʦʜʛʦʪʦʚʢʘ ʨʘʩʪʠʪʝʣʴ-

ʥʳʭ ʢʫʧʘʞʠʨʦʚʘʥʥʳʭ 

ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ 

1.ʇʦʠʩʢ ʮʝʥʥʦʛʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʨʘ-

ʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. 

2. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʡ ʬʦʨʤʳ ʠʣʠ ʢʦʥʩʠʩʪʝʥʮʠʠ 

ʚʚʝʜʝʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʚ ʩʦʩʪʘʚ ʜʝʩʝʨ-

ʪʦʚ. 

3. ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʫʧʘʞʥʳʭ ʧʦʣʫ-

ʬʘʙʨʠʢʘʪʦʚ. 

4. ʀʩʩʣʝʜʦʚʘʥʠʝ ʞʝʣʘʝʤʦʛʦ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ, 

ʠʟʤʝʥʝʥʠʝ ʠʣʠ ʢʦʤʧʦʟʠʮʠʷ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʬʦʨʤʠʨʦʚʘʪʴ 

ʘʩʩʦʨʪʠʤʝʥʪ ʜʝʩʝʨʪʦʚ 

F 
ʇʦʜʛʦʪʦʚʢʘ ʷʠʯʥʦʛʦ 

ʙʝʣʢʘ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʘʯʝʩʪʚʘ ʷʠʯʥʦʛʦ ʙʝʣʢʘ 
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ʅʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʜʝʣʠ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʡ ʩʠʩʪʝʤʳ çʇʨʦʠʟʚʦʜʩʪʚʦ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʭ ʜʝ-

ʩʝʨʪʦʚ ʧʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳè ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʠʥ-

ʮʠʧʠʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʭʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʭ ʜʝʩʝʨʪʦʚ ʧʝʥʥʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ.  

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʜʝ-

ʩʝʨʪʦʚ ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʧʦʜʩʠʩʪʝʤʳ D ʧʨʝʜʫʩʤʘʪ-

ʨʠʚʘʝʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʦʜʛʦʪʦʚʢʫ ʢʫʧʘʞʠʨʦʚʘʥʥʦʛʦ 

ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʠʟ ʧʶʨʝ ʷʙʣʦʢ ʠ ʜʨʫʛʦʛʦ ʨʘʩʪʠʪʝʣʴ-

ʥʦʛʦ ʩʳʨʴʷ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʷʜ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʧʦ ʜʦʚʝʜʝʥʠʶ ʙʣʶʜʘ ʜʦ ʛʦʪʦʚ-

ʥʦʩʪʠ. ʇʨʝʜʣʦʞʝʥʦ ʜʦʙʘʚʣʷʪʴ ʚ ʩʦʩʪʘʚ ʜʝʩʝʨʪʘ ʢʫ-

ʧʘʞʠʨʦʚʘʥʥʦʝ ʧʶʨʝ ʠʟ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʦʛʦ ʩʳʨʴʷ. ɺ 

ʢʘʯʝʩʪʚʝ ʢʨʠʦʧʨʦʪʝʢʪʦʨʘ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʛʣʶʢʦʟʥʦ-ʬʨʫʢʪʦʟʥʳʡ ʩʠʨʦʧ, ʠ ʢʘʢ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʡ ʢʦʤʧʦʥʝʥʪ, ʢʦʪʦʨʳʡ ʢʦʤʧʝʥʩʠʨʫʝʪ ʥʝʜʦ-

ʩʪʘʪʦʢ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʡ ʨʘʙʦʪʳ ʦʨʛʘ-

ʥʠʟʤʘ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʚʠʪʘʤʠʥʦʚ ʢʫʧʘʞʥʳʡ ʧʦ-

ʣʫʬʘʙʨʠʢʘʪ [10 -15, 23-29, 39].  

ʇʦʜʩʠʩʪʝʤʘ F ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʥʘʪʠʚʥʳʡ ʷʠʯʥʳʡ ʙʝʣʢʘ. ʅʘ ʝʪʘʧʝ ʧʦʜʩʠʩʪʝʤʠ ʉ 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʧʦʜʛʦʪʦʚʢʫ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʦʛʦ ʧʶʨʝ 

Precup G., Mitrea L., VodnarD. C. [18], Se­meler ¥., 

Sevimli Y. [19] (ʙʣʝʥʜʠʨʦʚʘʥʠʝ), ʪʘ ʩʦʟʜʘʥʠʝ ʨʝʮʝʧ-

ʪʫʨʥʦʡ ʩʤʝʩʠ Zeeb B., Roth M., Endre H. U.[20]. 

ɺ ʧʦʜʩʠʩʪʝʤʝ ɺ çʉʦʟʜʘʥʠʝ ʜʝʩʝʨʪʘè, ʚ ʨʘʟʨʘ-

ʙʦʪʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʩʦʝʜʠʥʝʥʠʝ 

ʨʝʮʝʧʪʫʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʬʨʫʢʪʦʚʳʡ ʢʫʧʘʞʥʳʡ 

ʧʦʣʫʬʘʙʨʠʢʘʪ, ʷʠʯʥʳʡ ʙʝʣʦʢ, ʛʣʶʢʦʟʥʦ-ʬʨʫʢʪʦʟ-

ʥʳʡ ʩʠʨʦʧ) ʠ ʜʘʣʴʥʝʡʰʝʝ ʚʟʙʠʚʘʥʠʝ ʩʤʝʩʠ. 

ɺ ʨʘʤʢʘʭ ʧʦʜʩʠʩʪʝʤʳ ɸ çʆʙʨʘʟʦʚʘʥʠʝ ʜʝʩʝʨʪʘ 

ʧʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳè ʚʳʧʦʣʥʷʶʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʦʧʝʨʘʮʠʠ, ʧʦʜʚʦʜʷʱʠʝ ʧʦʜʩʠʩʪʝʤʫ ɺ ʢ ʨʝʘʣʠʟʘʮʠʠ 

ʜʝʩʝʨʪʘ. ɺ ʜʘʥʥʦʡ ʧʦʜʩʠʩʪʝʤʝ ʚʳʧʦʣʥʷʶʪʩʷ ʩʣʝʜʫ-

ʶʱʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ: ʧʦʨʮʠʦʥʠʨʦʚʘ-

ʥʠʝ, ʦʬʦʨʤʣʝʥʠʝ, ʦʭʣʘʞʜʝʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʷ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʀʤʧʦʣʴʟʫʷ ʧʨʝʜ-

ʣʦʞʝʥʥʫʶ ʩʭʝʤʫ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʜʝʩʝʨʪʦʚ ʥʘʤʠ 

ʧʨʦʛʦʪʦʚʣʝʥʳ ʦʙʨʘʟʮʳ ʜʝʩʝʨʪʘ çʉʘʤʙʫʢè ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʢʫʧʘʞʠʨʦʚʘʥʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ. ʆʧʨʝ-

ʜʝʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʤʦʜʝʣʴʥʳʭ ʦʙʨʘʟʮʦʚ 

ʠ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʚʠʟʫʘʣʠʟʘ-

ʮʠʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʨʘʟʮʦʚ, ʫʯʠ-

ʪʳʚʘʷ ʟʥʘʯʝʥʠʷ ʧʨʝʜʣʦʞʝʥʥʳʭ ʜʝʩʢʨʠʧʪʦʨʦʚ. ʂʨʠ-

ʪʝʨʠʡ ʢʘʯʝʩʪʚʘ ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʦʧʨʝʜʝʣʷʝʪ ʦʧʪʠʤʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ʠʟʜʝʣʠʷ ʩ 

ʥʘʠʙʦʣʴʰʝʡ ʧʣʦʱʘʜʴʶ ʤʥʦʛʦʫʛʦʣʴʥʠʢʘ ʢʘʯʝʩʪʚʘ, 

ʧʦʩʪʨʦʝʥʥʦʛʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʨʤʠʨʦʚʘʥʥʳʭ 

ʙʝʟʨʘʟʤʝʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʆʮʝʥʢʫ ʚʣʠʷ-

ʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ (ʬʘʢʪʠʯʥʩʢʠ ʢʫʧʘ-

ʞʠʨʦʚʘʥʥʦʛʦ ʧʫʣʫʬʘʙʨʠʢʘʪʘ) ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝ-

ʩʪʚʘ ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ ʧʨʦʚʦʜʠʣʠ, ʨʘʩʯʠʪʳʚʘʷ ʢʨʠ-

ʪʝʨʠʡ ʢʘʯʝʩʪʚʘ ʚ ʚʠʜʝ ʩʫʤʤʳ ʧʨʦʠʟʚʝʜʝʥʠʡ 

ʟʥʘʯʝʥʠʡ ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʬʦʨʤʫʣʘ 1). 

ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʵʪʦʛʦ ʢʨʠʪʝʨʠʷ ʷʚʣʷʝʪʩʷ ʪʦ, 

ʯʪʦ ʦʪʙʨʘʢʦʚʳʚʘʶʪʩʷ ʦʙʨʘʟʮʳ (ʫʯʠʪʳʚʘʷ ʫʩʪʘʥʦʚ-

ʣʝʥʥʳʡ ʢʨʠʪʠʯʝʩʢʠʡ ʣʠʤʠʪ), ʚ ʢʦʪʦʨʳʭ ʭʦʪʷ ʙʳ 

ʦʜʠʥ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʠʤʝʝʪ ʣʦʞʥʦʝ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʝ (ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʙʦʣʴʰʠʤ ʟʥʘʯʝʥʠʝʤ, 

ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʜʣʷ ʠʟʜʝʣʠʷ) [34].  
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ʙʘʣʣ 2 

(1) 

ʛʜʝ fi ïʟʥʘʯʝʥʠʝ ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, 

ʙʘʣʣʳ; 

N ï ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʟʮʦʚ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʝʩʦʤʦʩʪʠ ʦʪʜʝ-

ʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʠʭ ʜʝʩʢʨʠʧʪʦʨʦʚ ʧʨʦʚʦʜʠʣʠ 

ʧʦ ʤʝʪʦʜʫ ɼʝʣʴʬʠ, ʵʢʩʧʝʨʪʥʳʤ ʤʝʪʦʜʦʤ ʜʣʷ ʢʘʞ-

ʜʦʡ ʛʨʫʧʧʳ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʤ 

ʟʥʘʯʝʥʠʷʤ ʜʝʩʢʨʠʧʪʦʨʦʚ ʜʘʥʥʦʡ ʛʨʫʧʧʳ, ʧʨʠ ʫʩʣʦ-

ʚʠʠ, ʯʪʦ ʩʫʤʤʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʝʩʦʤʦʩʪʠ ʛʨʫʧʧʳ 

ʩʦʩʪʘʚʣʷʝʪ 10 ʙʘʣʣʦʚ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʨʝʡʪʠʥʛʘ ʤʦʜʝʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʠ 

ʛʦʪʦʚʳʭ ʜʝʩʝʨʪʦʚ ʧʨʦʚʦʜʠʣʠ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʤʫ 

ʤʝʪʦʜʫ, ʢʘʢ ʩʫʤʤʘ ʤʥʦʞʝʩʪʚ ʟʥʘʯʝʥʠʡ ʩʨʝʜʥʠʭ ʧʦ-

ʢʘʟʘʪʝʣʝʡ ʜʝʩʢʨʠʧʪʦʨʦʚ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʥʘ ʢʦʵʬʬʠ-

ʮʠʝʥʪ ʚʝʩʦʤʦʩʪʠ ʧʦ ʢʘʞʜʦʤʫ ʜʝʩʢʨʠʧʪʦʨʫ [33].  

ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ (ʨʝʡʪʠʥʛʘ) ʧʦʣʫ-

ʯʝʥʥʳʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʫʩʣʦʚʠʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʝʩʦʤʦʩʪʠ (ʧʦ 10-

ʙʘʣʣʴʥʦʡ ʩʠʩʪʝʤʝ) ʠ ʧʝʨʝʩʯʝʪʘ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʚ ʨʝʡʪʠʥʛʦʚʳʝ ʟʥʘʯʝʥʠʷ: 

)pm(P ii

n

1i

×
=

=

; 

(2) 

mi ï ʟʥʘʯʝʥʥʠʝ ʢʦʝʬʠʮʠʝʥʪʘ ʚʝʩʦʤʦʩʪʠ, ʙʘʣʣ; 

pi - ʟʥʘʯʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʙʘʣʣ; 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʥʦʚʳʭ 

ʦʙʨʘʟʮʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʨʘʜʠʮʠʦʥʥʽʡ ʤʝʪʦʜ ʵʢʩ-

ʧʝʨʪʥʳʭ ʦʮʝʥʦʢ [30-31, 33, 35, 38]. ʈʘʩʯʝʪ ʟʥʘʯʝʥʠʷ 

ʦʩʥʦʚʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʨʦʚʦʜʠʣʠ ʢʘʢ ʨʘʩʯʝʪ ʩʨʝʜ-

ʥʝʛʦ ʙʘʣʣʘ ʧʦ ʦʩʥʦʚʥʳʤ ʜʝʩʢʨʝʧʪʠʚʥʳʤ ʩʦʩʪʘʚʣʷ-

ʶʱʠʤ, ʯʪʦ ʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʧʨʠʤʝʨʝ (ʨʠʩʫʥʦʢ 3). 
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ʈʠʩ. 3ï ɸʥʘʣʠʟ ʜʝʩʢʨʠʧʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʩʝʨʪʘ çʉʘʤʙʫʢ ʗʙʣʦʯʥʳʡè 

 

ʀʩʧʦʣʴʟʫʷ ʟʥʘʯʝʥʠʷ ʦʩʥʦʚʥʳʭ ʠ ʜʠʩʢʨʠʧʪʠʚ-

ʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝ-

ʩʢʦʡ ʦʮʝʥʢʠ ʤʦʜʝʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʩʘʤʙʫʢʦʚ, ʙʳʣ 

ʨʘʩʯʠʪʘʥ ʢʨʠʪʝʨʠʡ ʢʘʯʝʩʪʚʘ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʦʙʱʫʶ 

ʢʦʤʧʣʝʢʩʥʫʶ ʦʮʝʥʢʫ ʥʦʚʳʤ ʜʝʩʝʨʪʘʤ ʠ ʦʧʨʝʜʝʣʝʥʦ 

ʨʝʡʪʠʥʛ ʦʙʨʘʟʮʦʚ (ʪʘʙʣ. 4). 

ʊʘʙʣʠʮʘ 4  

ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʠʦʨʠʪʝʪʘ ʦʙʨʘʟʮʦʚ ʜʝʩʝʨʪʦʚ 

ʅʘʟʚʘʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʚʝʩʦʤʦʩʪʠ 

ɼʝʩʝʨʪʳ çʉʘʤʙʫʢè 

ʗʙʣʦʯʥʳʡ 

(ʢʦʥʪʨʦʣʴ) 

ʗʙʣʦʯʥʦ-

ʢʣʶʢʚʝʥʥʳʡ 

ʗʙʣʦʯʥʦ-

ʨʷʙʠʥʦʚʳʡ 

ʗʙʣʦʯʥʦ-ʢʠ-

ʟʠʣʦʚʳʡ 

ɺʥʝʰʥʠʡ ʚʠʜ 3 27,6 28,95 28,35 28,05 

ʎʚʝʪ 2 18,13 18,47 18,46 18,87 

ɿʘʧʘʭ 2 18,5 18,25 18,75 19,0 

ʂʦʥʩʠʩʪʝʥʮʠʷ 1,5 13,6 13,9 13,65 14,4 

ɺʢʫʩ 1,5 13,35 13,75 13,5 14,4 

ʈʝʡʪʠʥʛ ʦʙʨʘʟʮʘ, ʙʘʣʣ: 91,18 93,32 92,72 94,72 

 

ʀʪʦʛʦʚʫʶ ʦʮʝʥʢʫ ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʢʦʥ-

ʢʫʨʩʥʦʛʦ ʠʟʜʝʣʠʷ, ʦʧʨʝʜʝʣʷʣʠ ʧʫʪʝʤ ʧʦʣʫʯʝʥʠʷ 

ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʜʝʩʢʨʠʧʪʦʨʦʚ, ʢʦ-

ʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʪʦʛʦ ʧʦʢʘʟʘ-

ʪʝʣʷ ʧʫʪʝʤ ʜʝʣʝʥʠʷ ʩʫʤʤʳ ʙʘʣʣʦʚ ʚʩʝʭ ʜʝʩʢʨʠʧʪʦ-

ʨʦʚ ʥʘ ʠʭ ʢʦʣʠʯʝʩʪʚʦ. ʀʩʧʦʣʴʟʫʷ ʧʦʣʫʯʝʥʥʳʝ ʨʝ-

ʟʫʣʴʪʘʪʳ, ʧʨʦʚʦʜʠʣʠ ʨʘʩʯʝʪ ʟʥʘʯʝʥʠʷ ʨʝʡʪʠʥʛʘ 

ɺr ʚʦʜʳ. ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘ-

ʢʣʶʯʘʝʪʩʷ ʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝ-
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ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʝʩʢʨʠʧʪʦʨʦʚ. ɸʥʘʣʠʟ ʨʝʡʪʠʥʛʘ 

ʥʦʚʳʭ ʜʝʩʝʨʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʩʝ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʦʙ-

ʨʘʟʮʳ ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʨʝʡʪʠʥʛʦʚʳʡ ʧʦʢʘʟʘ-

ʪʝʣʴ 94,72...92,72 ʙʘʣʣʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪ-

ʨʦʣʴʥʳʤ ʦʙʨʘʟʮʦʤ (91,18 ʙʘʣʣ). ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘ-

ʯʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʭ ʚ ʨʘʙʦʪʝ, ʢʘʢ ʧʨʠʤʝʨ, ʜʝʛʫʩ-

ʪʘʮʠʦʥʥʭr ʢʦʤʠʩʩʠʡ ʧʨʠ ʦʮʝʥʢʝ ʢʦʥʢʫʨʩʥʦʡ ʧʨʦ-

ʜʫʢʮʠʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ ʦʙʨʘʟʮʦʚ.  
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Abstract 

The article examines the techniques of ploughing as a component of differentiated tillage, which remains 

competitive in comparison with the method of sowing in mulch. The essence of the classical tillage method that 

guarantees obtaining a stable harvest is outlined. The advantages and problem aspects of ploughing as the main 

method of classical tillage technology are analyzed. It has been proved that in order to restore the structure of the 

top layer of soil, ploughing is mandatory, though not annually, but once every few years. It is noted that plough-

ing best covers crop residues and organic solid fertilizers and enables to successfully control weeds that are re-

sistant to modern herbicides. Emphasis is made on applying cultural ploughing, which ensures higher soil fertility. 

The issue of control of soil compaction that arises under mechanical tillage methods is clarified. It is established 

that economic preconditions for crop losses affect the reasons why farmers neglect the methods of preventing soil 

compaction. 
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Formulation of the problem. Yield indicators in 

the agricultural sector largely depend on the ability to 

work with the soil. The key technique, in this case, 

is plowing. With its help, the soil becomes looser, better 

permeable to moisture and air. Thus, optimal conditions 

for crop growth are created. There are several different 

approaches to preparing the soil for sowing, each of 

which has its effect on its condition. The technique of 

plowing for almost a thousand years is considered one 

of the main methods of soil preparation: rolling lumps 




