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Abstract. In this article, a new original mathematical model for the Russian population 

projections as an autonomous non-Markov queuing system with an unlimited number of servers and 

two types of customers is built. The research of this system was carried out a virtual phase method 

and a modified method of asymptotic analysis and was proofed that the asymptotic distribution of 

applications served in the system at time t is Gaussian. Such a queuing system sufficiently and 

adequately simulates the process of changing the age structure of the population and can be used to 

analyze demographic situations in a single country and around the world. The mathematical model 

has been applied to the analysis of the population growth in Russia. We have built optimistic 

scenario for population projections to answer the question of how the Russian population will grow 

without immigration.  
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʧʦʩʪʨʦʝʥʘ ʥʦʚʘʷ ʦʨʠʛʠʥʘʣʴʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʣʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ ʚ ʚʠʜʝ ʘʚʪʦʥʦʤʥʦʡ ʥʝʤʘʨʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ 

ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩ ʥʝʦʛʨʘʥʠʯʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʝʨʚʝʨʦʚ ʠ ʜʚʫʤʷ ʪʠʧʘʤʠ ʟʘʷʚʦʢ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʚʦʜʠʣʦʩʴ ʤʝʪʦʜʦʤ ʚʠʨʪʫʘʣʴʥʦʡ ʬʘʟʳ ʠ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤ ʤʝʪʦʜʦʤ ʘʩʠʤʧʪʦʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʠ ʙʳʣʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ 

ʘʩʠʤʧʪʦʪʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʷʚʦʢ, ʦʙʩʣʫʞʠʚʘʝʤʳʭ ʚ ʩʠʩʪʝʤʝ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t, 

ʷʚʣʷʝʪʩʷ ʛʘʫʩʩʦʚʩʢʠʤ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ 

ʘʜʝʢʚʘʪʥʦ ʤʦʜʝʣʠʨʫʝʪ ʧʨʦʮʝʩʩ ʠʟʤʝʥʝʥʠʷ ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʥʘʩʝʣʝʥʠʷ ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʘʥʘʣʠʟʘ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʡ ʩʪʨʘʥʝ ʠ ʚ ʤʠʨʝ ʚ 

ʮʝʣʦʤ. ɿʜʝʩʴ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʠʤʝʥʝʥʘ ʢ ʘʥʘʣʠʟʫ ʨʦʩʪʘ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ 

ʈʦʩʩʠʠ. ʄʳ ʧʦʩʪʨʦʠʣʠ ʦʧʪʠʤʠʩʪʠʯʝʩʢʠʡ ʩʮʝʥʘʨʠʡ ʧʨʦʛʥʦʟʘ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʯʪʦʙʳ 

ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢ ʙʫʜʝʪ ʨʘʩʪʠ ʥʘʩʝʣʝʥʠʝ ʈʦʩʩʠʠ ʙʝʟ ʠʤʤʠʛʨʘʮʠʠ. 
 

Keywords: population projections, queuing system, population model, asymptotic analysis, 

approximation of distribution, mathematical model. 
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Introduction 

Population projections are necessary for various administrative areas of state and regional 

development, for pension policy and public finance planning, for the design and implementation of 

immigration policies at the national level, for marketing research, and for insurance management. 

Assumptions about future demographic changes are useful to estimate the future need for food, 

water, energy, and services, and also to develop social development programs. Besides projections 

of the future demographic situation has been attracting more attention, thanks to concerns about the 

possible long-term effects of aging, HIV, AIDS, and COVID.  

The actuality of this research is also explained by the fact that the significant changing of the 

demographic situation in Russia is the result of serious social and economic transformations that 

have occurred in society over the past several decades. An effective and modern method of research 

demographic processes and solve global problems of development is mathematical modeling. 

In work [1] we represented the analysis of different famous demographic models creating by 

scientists around the world. As this research showed, in the mathematical demography, 

deterministic models with discrete and continuous time, and stochastic models with discrete time 

are more popular [2], [3], [4], [5], [6]. However, as we know, all demographic processes happen in 

continuous time and are stochastic. The advantage of stochastic models is accounting for the 

deviation of the frequencies of demographic events from their probabilities. The survey reveals that 

work with stochastic models is problematic. The main obstacle is difficulties in accounting 

demographic uncertainty and uncertainty of demographic and economic variables. Thus, the 

creation of stochastic models and methods of their research methods require development.  

In this work, we proposed a new mathematical model for population projections and a new 

method of research. We considered an autonomous non-Markov queuing system with two types of 

customers. We indicate the main definition of the process of functioning of this queuing system. 

 

Mathematical model 

The autonomous queuing system receives only two types of customers. The customers of the 

first type are interpreted as a female person and the customers of the second type - as a male person. 

Their service time is the personôs life expectancy, S (x) and S (x) are the survival function for 

women and men respectively. The process of servicing customers is the following. At first. each 

customer occupies a free server and is on it for the service time, the duration of which is random. 

Durations of servicing various customers are stochastically independent, have the same distribution 

determined by the function S (x). After completing the service, the customer leaves the system. 

For each customer in the system, we define the age x 0. Itôs the length of the interval from 

the time (t ï x) of the beginning of its service to the current time t. Each first type customer of age x 

at time t with intensity b(x,t) creates a new application. And the probability of this event is b(x,t) t 

+ o( t), and the probability of generating two or more customers is an infinitely small quantity of a 

higher order than t. This generating new customer takes a free server and begins the process of its 

service creating the customers of a new generation. In terms of demography, function b(x,t) is the 

birth rate of women of age x in year t (fertility function) and the arrival rate of customers is the 

process of the birth of children. 

We denote as N (x ,x ,t) and N (x ,x ,t) the number of the first and second type customers 

in the system at time t. Here x is any nonnegative real number. A limits  
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will be called the stochastic densities ɝ(x,t) and ɖ(x,t) of the number of customers at age x at 

time t. Itôs obvious that 

 

 

 
 

The functions m(x,t) and g(x,t) define the average characteristics of the stochastic densities 

ɝ(x,t) and ɖ(x,t) respectively. 

In work [1] we presented a new virtual phase method and a modified method of asymptotic 

analysis. Using these new methods we solved the problem of investigating the random functions 

ɝ(x,t) and ɖ(x,t), and identified their Gaussian distribution with all parameters (first and second 

moments). But we noticed that the formulas for finding the average characteristics of the random 

functions ɝ(x,t) and ɖ(x,t) are similar to Lotkaôs model [2] and the component method in continuous 

time [7], [8]. As shown in our research, such a queuing system sufficiently and adequately simulates 

the process of changing the age structure of the population and can be used to analyze demographic 

situations [1]. Now we show the results to the analysis of the population growth in Russia. 

Application of the results for the Russian population projection 

We take a group of all women and a group of all men of Russia. Our mathematical model is 

defined by survival functions S (x), S (x), and b(x,t). In terms of demography, these are a female 

survival function and a fertility function. 

We choose the survival functions S (x) and S (x) as a Gompertz-Meikem model [9]. We 

think that a probability of a girl born is r = 0,488 and a probability of a boy born is (1-r) = 0,512. 

And we write the function b(x,t) in the form  

 

 
 

where (t) is the total fertility rate and (x,t) is the probability density of distribution for 

reproductive age of the woman. Focusing on the instability of the demographic process, it is 

important to select for some other invariant. We found that such an invariant is the distribution of 

probabilities of reproductive age indicators, which allows the instability of determining the stability 

of only one parameter ð the total fertility rate ɖ(t). We defined that the distribution of the 

probabilities of reproductive age is invariant from 2000 to 2020, and we can write the function 

(x)= (x,t) as the density of the bi-parametric -distribution  

 

 
 

where , 0. Estimates of parameters  and  are found using the 

ï method. 

We made a forecast of the population in Russia, based on the assumptions about the dynamics 

of the total fertility rate. The initial conditions are the values of the number of women and men in 
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Russia in 2019 according to The Demographic Yearbook of Russia [10]. We assume the total 

fertility rate (t) will be changing from 1,504 to 2,5 in the period from 2020 to 2120. Applying our 

mathematical model and formulas for the calculation of the average characteristics, we obtain the 

following values of the average number of populations of Russia by sex in the long run (see figure 1 

and figure 2). 

 

 
Figure 1. Fertility scenario to 2120 (in millions) 

 

 
 

Figure 2. Scenario for Russian population projection to 2120 (in millions) 

 

To check the adequacy of the model and its forecasts, we calculated the values of the age 

structure of the Russian population for the past years and compared them with real statistics. As the 

study has shown, there is, of course, a small error in the forecast, but the error is observed only in 

the last age group and is no more than 5%. 

The optimistic scenario assumes that the crisis phenomena in fertility and mortality will 

largely disappear in a few years, and that demographic development will go smoothly. However, as 

can be seen from the above results, the optimistic assumption regarding the total fertility rate gives 
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not entirely optimistic results. As can be seen from the graph, the population size in the considered 

period of time will continue to decline for another 50 years. 

A way out of the demographic crisis is possible by the restoration of a stable positive natural 

population growth or large-scale immigration, which may entail new problems. And the 

improvement of population reproduction is possible only by ensuring a decent level and quality of 

life for people. 

Therefore the proposed autonomous queuing system with an unlimited number of devices and 

the developed method of its investigation is an effective tool for estimating long-term population 

size and for analyzing the demographic situation that has developed. 

 

Conclusion 

The article proposes a new stochastic model of demographic growth in the form of an 

autonomous non-Markov queuing system with two types of customers. In research, we used the 

virtual phase method and the modified method of asymptotic analysis. We found the main 

probabilistic characteristics of the number of served customers in the system and was proofed that 

their asymptotic distribution is Gaussian. 

This mathematical model has been applied to the analysis of the population growth in Russia. 

We have built a scenario for population projections to answer the question of how the Russian 

population will grow in the period from 2020 to 2120. 

The created mathematical model can be modified and can be applied to predict the 

demographic situation in any country and in the world as a whole, to forecast the population size 

with considering the age structure, marital structure, and social status, migration processes. The 

projection of any countryôs population plays a significant role in the planning as well as in the 

decision-making for socioeconomic and demographic development. Mathematical modeling 

provides an invaluable tool for making assumptions explicit, highlighting key factors determining 

policy needs, and providing quantitative predictions for the effectiveness and cost-effectiveness of 

disease control policies. 
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ɸʥʥʦʪʘʮʠʷ. ʉʦʭʨʘʥʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʛʦʨʥʳʭ ʵʢʦʩʠʩʪʝʤ ð ʦʜʥʘ ʠʟ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʧʨʦʙʣʝʤ ʛʦʨʥʳʭ ʨʝʛʠʦʥʦʚ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ʩʫʙʘʣʴʧʠʡʩʢʦʛʦ ʧʦʷʩʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʠʭ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷ. ʇʨʝʦʙʣʘʜʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʩʠʣʴʥʦ ʨʘʟʨʝʞʝʥʥʳʝ ʛʨʫʧʧʠʨʦʚʢʠ 

ʭʦʣʦʜʦʩʪʦʡʢʠʭ ʨʘʩʪʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʛʠʧʝʨʢʨʠʦʬʠʪʘʤʠ ʠ ʛʝʤʠʢʨʠʦʬʠʪʘʤʠ: 

ʥʠʟʢʦʨʦʩʣʳʤʠ ʤʥʦʛʦʣʝʪʥʠʢʘʤʠ, ʧʦʜʫʰʢʘʤʠ, ʤʭʘʤʠ ʠ ʣʠʰʘʡʥʠʢʘʤʠ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʤʠ ʢ 

ʨʘʟʣʠʯʥʳʤ ʤʝʩʪʦʦʙʠʪʘʥʠʷʤ. ʌʣʦʨʘ ʠʟʫʯʝʥʥʳʭ ʣʫʛʦʚʳʭ ʩʦʦʙʱʝʩʪʚ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʦʩʥʦʚʥʳʤ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʣʠʰʘʡʥʠʢʦʚ 25%, ʩʧʦʨʦʚʳʭ 2%, 

ʭʚʦʡʥʳʭ 13%, ʮʚʝʪʢʦʚʳʭ 58%. ʀʟ ʚʳʩʰʠʭ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʟʜʝʩʴ ʧʨʦʠʟʨʘʩʪʘʝʪ 45 ʚʠʜʦʚ, 

ʚʩʝ ʮʚʝʪʢʦʚʳʝ ʦʙʲʝʜʠʥʝʥʳ ʚ 20 ʩʝʤʝʡʩʪʚ ʠ 38 ʨʦʜʦʚ. ʇʦ ʜʣʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʚʩʝ ʚʠʜʳ 

ʷʚʣʷʶʪʩʷ ʤʥʦʛʦʣʝʪʥʠʢʘʤʠ, ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʧʦ ʨʠʪʤʫ ʨʘʟʚʠʪʠʷ ʧʨʠʥʘʜʣʝʞʠʪ ʢ 

ʣʝʪʥʝʟʝʣʝʥʳʤ ʚʠʜʘʤ. ɺ ʩʪʘʪʴʝ ʜʘʝʪʩʷ ʦʧʠʩʘʥʠʝ ʬʣʦʨʳ  ʩʫʙʘʣʴʧʠʡʩʢʦʛʦ  ʧʦʷʩʘ ʊʦʚʫʟʯʘʡʩʢʦʛʦ 

ʙʘʩʩʝʡʥʘ. 

 

Abstract. The preservation of the biodiversity of mountain ecosystems is one of 

the independent problems of mountain regions. The formation and development of vegetation in 

the subalpine belt is largely determined by the ecological conditions of their habitat. Strongly sparse 

groups of cold-resistant plants, represented by hyperkryophytes and hemicryophytes: perennials of 

short stature, pillows, mosses and lichens, adapted to various habitats, are of predominant 

importance. The flora of the studied meadow communities is distributed according to the main 

taxonomic groups as follows: lichens 25%, spore 2%, conifers 13%, flowering 58%. Of the higher 

vascular plants, 45 species grow here, all flowering plants are combined into 20 families and 

38 genera. In terms of life expectancy, all species are perennials, the main part of which, in terms of 

the rhythm of development, belongs to summer-green species. The article describes the flora of 

the subalpine belt of the Tovuzchay basin. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʣʦʨʘ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʬʦʨʤʘʮʠʷ,  ʘʩʩʦʮʠʘʮʠʷ, ʩʫʙʘʣʴʧʠʡʩʢʠʡ,.  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ5. 2021 

https://doi.org/10.33619/2414-2948/66 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 19 

 

 

ʂeywords: flora, vegetation, formation, association, subalpine. 

 

ɺʚʝʜʝʥʠʝ 

ʉʫʙʘʣʴʧʠʡʩʢʠʡ ʧʦʷʩ ʦʪʣʠʯʘʝʪʩʷ ʢʨʘʡʥʝ ʩʫʨʦʚʳʤ ʭʘʨʘʢʪʝʨʦʤ ʢʣʠʤʘʪʘ. ʃʝʪʦʤ 

ʪʝʤʧʝʨʘʪʫʨʘ ʜʥʷ ʠ ʥʦʯʠ ʧʦʯʪʠ ʦʜʠʥʘʢʦʚʘʷ. ʆʩʘʜʢʠ ʦʙʳʯʥʦ ʚʳʧʘʜʘʶʪ ʚ ʚʠʜʝ ʛʨʘʜʝ ʠʣʠ ʩʥʝʛʘ 

ʜʘʞʝ ʚ ʩʘʤʳʝ ʞʘʨʢʠʝ ʤʝʩʷʮʳ ð ʠʶʣʝ ʠ ʘʚʛʫʩʪʝ, ʢʦʛʜʘ ʜʦʣʠʥʝ ʠʜʝʪ ʜʦʞʜʴ. ʕʪʦ ʚʳʟʳʚʘʝʪ 

ʯʘʩʪʦʝ ʣʝʪʥʝʝ ʧʦʭʦʣʦʜʘʥʠʝ ʠ ʧʨʦʤʝʨʟʘʥʠʝ ʨʘʩʪʝʥʠʡ. ʅʦ ʨʘʩʪʝʥʠʷ ʣʝʛʢʦ ʧʝʨʝʥʦʩʷʪ ʩʠʣʴʥʦʝ 

ʦʭʣʘʞʜʝʥʠʝ ʠ ʧʦʩʣʝ ʦʪʪʘʠʚʘʥʠʷ ʧʨʦʜʦʣʞʘʶʪ ʥʦʨʤʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ. ʕʪʠ ʩʚʦʡʩʪʚʘ ʜʘʶʪ ʧʦʚʦʜ 

ʨʘʩʩʦʨʪʠʨʦʚʘʪʴ ʨʘʩʪʝʥʠʷ ʩʫʙʘʣʴʧʠʡʩʢʦʛʦ ʧʦʷʩʘ ʢʘʢ ʭʦʣʦʜʦʚʣʘʞʥʳʝ, ʦʣʠʛʦʪʨʦʬʥʳʝ 

ʢʩʝʨʦʬʠʪʳ.  

ɺ ʩʫʨʦʚʳʭ ʫʩʣʦʚʠʷʭ ʩʫʙʘʣʴʧʠʡʩʢʦʛʦ ʧʦʷʩʘ ʨʘʩʪʝʥʠʷ ʧʨʠʩʧʦʩʦʙʠʣʠʩʴ ʧʨʦʭʦʜʠʪʴ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʮʠʢʣ ʨʘʟʚʠʪʠʷ ʧʦʜ ʩʥʝʞʥʳʤ ʧʦʢʨʦʚʦʤ ð ʧʦʷʚʣʝʥʠʝ ʧʦʙʝʛʦʚ, ʠʭ ʨʦʩʪ, 

ʙʫʪʦʥʠʟʘʮʠʶ.  

ʄʥʦʛʠʝ ʣʝʪʥʝ-ʮʚʝʪʫʱʠʝ ʚʠʜʳ ʥʝ ʫʩʧʝʚʘʶʪ ʦʙʩʝʤʝʥʠʪʴʩʷ (Campanula ciliata Steven, 

Cerastium cerastoides (L.) Britton ʠ ʜʨ.) ʠ ʚ ʮʚʝʪʫʱʝʤ ʚʠʜʝ ʫʭʦʜʷʪ ʧʦʜ ʩʥʝʛ.  

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺʳʧʦʣʥʝʥʦ 47 ʬʠʪʦʮʝʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ, ʥʘ ʧʣʦʱʘʜʠ 1850 ʤ2 ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʚʨʘʛʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʜʠʮʠʡ ʥʘ ʧʫʩʪʳʨʠ, ʩʦʙʨʘʥʦ 175 ʛʝʨʙʘʨʥʳʭ ʦʙʨʘʟʮʦʚ. ʇʦ ʵʪʠʤ 

ʨʝʩʫʨʩʘʤ ʜʘʥʦ ʚʠʜʦʚʦʝ ʙʦʛʘʪʩʪʚʦ [9], ʥʘʟʚʘʥʠʷ ʚʠʜʦʚ [1; 3; 4; 7].  

ɼʣʷ ʨʘʙʦʪʳ ʩ ʦʧʠʩʘʥʠʷʤʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ (TURBOVEG, 

TWINSPAN, MEGATAB).  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʤʘʨʰʨʫʪʥʳʤʠ ʠ ʩʪʘʮʠʦʥʘʨʥʳʤʠ ʤʝʪʦʜʘʤʠ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʊʦʚʫʟʩʢʦʤ 

ʨʘʡʦʥʝ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ çʂʨʘʩʥʘʷ ʢʥʠʛʘè ʄʉʆʇ, ʩʪʘʪʫʩ ʨʝʜʢʠʭ ʠ 

ʠʩʯʝʟʥʫʚʰʠʭ ʚʠʜʦʚ [3]. 

ʆʧʠʩʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʣʠʛʦʥʘʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʣʘʥʜʰʘʬʪʦʤ ʠ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ [2; 8]. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʩʠʣʫ ʩʨʘʚʥʠʪʝʣʴʥʦ ʫʢʦʨʦʯʝʥʥʦʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ (ʚʩʝʛʦ 1,5-2 ʤʝʩʷʮʘ) ʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʥʘʩʪʫʧʣʝʥʠʷ ʢʦʨʦʪʢʦʛʦ ʚʝʩʝʥʥʝ-ʣʝʪʥʦʛʦ ʩʝʟʦʥʘ, ʯʨʝʟʚʳʯʘʡʥʦʡ ʚʣʘʞʥʦʩʪʠ, 

ʧʨʦʟʨʘʯʥʦʩʪʠ ʚʦʟʜʫʭʘ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʧʝʩʪʨ ʢʘʢ ʥʠʛʜʝ. ʄʥʦʛʦ ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʩʢʘʣʘʤ 

ʠ ʱʝʙʥʠʩʪʳʤ ʦʩʳʧʷʤ ʜʝʢʦʨʘʪʠʚʥʳʭ ʚʠʜʦʚ.  

ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʩʫʙʘʣʴʧʠʡʩʢʦʛʦ ʧʦʷʩʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʠʣʴʥʦʡ ʧʝʨʝʩʝʯʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ ʥʝ 

ʦʙʨʘʟʫʝʪ ʩʧʣʦʰʥʦʛʦ ʧʦʢʨʦʚʘ. ʇʨʝʦʙʣʘʜʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʩʠʣʴʥʦ ʨʘʟʨʝʞʝʥʥʳʝ 

ʛʨʫʧʧʠʨʦʚʢʠ ʭʦʣʦʜʦʩʪʦʡʢʠʭ ʨʘʩʪʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʛʠʧʝʨʢʨʠʦʬʠʪʘʤʠ ʠ ʛʝʤʠʢʨʠʦʬʠʪʘʤʠ 

ï ʤʥʦʛʦʣʝʪʥʠʢʘʤʠ ʥʠʟʢʦʛʦ ʨʦʩʪʘ, ʧʦʜʫʰʢʘʤʠ, ʤʭʘʤʠ ʠ ʣʠʰʘʡʥʠʢʘʤʠ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ ʢ 

ʨʘʟʣʠʯʥʳʤ ʤʝʩʪʦʦʙʠʪʘʥʠʷʤ.  

ɼʣʷ ʩʫʙʘʣʴʧʠʡʩʢʦʛʦ ʠ ʘʣʴʧʠʡʩʢʦʛʦ ʧʦʷʩʦʚ ʤʳ ʨʘʟʣʠʯʘʝʤ 5 ʭʘʨʘʢʪʝʨʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ:  

ʑʝʙʥʠʩʪʳʝ ʩʢʣʦʥʳ ð ʥʘ ʦʪʢʦʩʘʭ ʢʦʥʫʩʦʚ, ʩ ʤʝʣʢʦʟʝʤʠʩʪʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʧʦʯʚʳ ʠ 

ʙʦʣʝʝ-ʤʝʥʝʝ ʨʘʟʦʨʚʘʥʥʳʤ ʨʘʩʪʠʪʝʣʴʥʳʤ ʧʦʢʨʦʚʦʤ (ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 25-50%);  

ʄʝʟʦʬʠʪʥʳʝ ʢʦʚʨʳ ð ʧʨʠʫʨʦʯʝʥʳ ʢ ʩʝʜʣʦʚʠʥʘʤ, ʧʦʣʦʛʠʤ ʚʳʝʤʯʘʪʳʤ ʫʯʘʩʪʢʘʤ, ʛʜʝ 

ʩʢʘʧʣʠʚʘʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʥʝʛʘ, ʩʜʫʪʦʛʦ ʩ ʚʝʨʰʠʥ ʛʦʨ (ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 75-

95%); 
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ʆʩʳʧʠ ʠ ʨʦʩʩʳʧʠ ð ʨʳʭʣʳʝ ʦʪʣʦʞʝʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ ʫ ʦʩʥʦʚʘʥʠʷ ʠ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʢʨʫʪʳʭ ʩʢʣʦʥʦʚ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʚʝʪʨʠʚʘʥʠʷ;  

ʂʘʨʳ ʠ ʚʳʙʦʠʥʳ ð ʯʘʰʝʦʙʨʘʟʥʳʝ ʚʳʝʤʢʠ ʥʘ ʜʥʠʱʘʭ ʩʢʣʦʥʦʚ ʚ ʦʩʥʦʚʥʦʤ ʥʠʚʘʣʴʥʦʡ 

ʟʦʥʳ, ʩ ʢʨʫʪʳʤʠ ʠ ʦʪʚʝʩʥʳʤʠ ʩʪʝʥʘʤʠ, ʟʘʧʦʣʥʝʥʥʳʝ ʣʴʜʦʤ ʠ ʩʥʝʛʦʤ;  

ʆʙʥʘʞʝʥʥʳʝ ʢʘʤʥʠ ʠ ʩʢʘʣʳ, ʛʜʝ ʩʝʣʷʪʩʷ ʦʜʠʥʦʯʥʳʝ ʣʠʪʦʬʠʣʴʥʳʝ ʛʨʫʧʧʠʨʦʚʢʠ 

ʭʦʣʦʜʦʩʪʦʡʢʠʭ ʢʩʝʨʦʬʠʪʦʚ.  

ʅʘʯʘʣʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʱʝʙʥʠʩʪʳʭ ʦʪʢʦʩʦʚ ʷʚʣʷʶʪʩʷ ʦʙʨʳʚʘʶʱʠʝʩʷ ʩ 

ʚʳʩʦʪʦʡ ʜʝʨʥʠʩʪʳʝ ʦʩʪʘʪʢʠ ʩʚʝʞʠʭ ʥʠʟʢʦʪʨʘʚʥʳʭ ʘʣʴʧʠʡʩʢʠʭ ʢʦʚʨʦʚ ʩ ʨʘʟʚʠʪʳʤ ʧʦʯʚʝʥʥʳʤ 

ʧʦʢʨʦʚʦʤ, ʢʦʪʦʨʳʝ ʝʱʝ ʢʦʝ-ʛʜʝ ʚʢʣʠʥʠʚʘʶʪʩʷ ʦʪʜʝʣʴʥʳʤʠ ʣʘʪʢʘʤʠ ʚ ʩʫʙʘʣʴʧʠʡʩʢʠʡ ʧʦʷʩ. 

ɼʦʤʠʥʠʨʫʶʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʟʜʝʩʴ ʩʣʫʞʘʪ Festuca sulcata (Hack.) Nym. p.p, Alopecurus sp., 

Kobresia macrolepis Meinsh., Nardus stricta L., Poa alpina L., Bromopsis variegata (M. Bieb.) 

Holub, Oxytropis cyanea M. Bieb. ʠ ʜʨʫʛʠʝ, ʢʦʪʦʨʳʝ ʯʘʩʪʠʯʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʚʳʰʝ.   

ʅʘ ʱʝʙʥʠʩʪʳʭ ʩʢʣʦʥʘʭ ʩ ʫʩʪʦʡʯʠʚʳʤ ʧʦʯʚʝʥʥʳʤ ʧʦʢʨʦʚʦʤ ʨʘʟʚʠʚʘʝʪʩʷ ʙʦʣʝʝ 

ʢʩʝʨʦʬʠʪʥʘʷ ʬʣʦʨʘ ʩ ʫʯʘʩʪʠʝʤ Koeleria albovii Domin, Festuca ovina L., Nepeta supina Steven, 

Arabis caucasica Schltdl., Ranunculus arachnoideus C.A. Mey., Salix arbuscula L., Lamyropsis 

sinuata (Trautv.) Dittrich., Thymus nummularius M. Bieb., Myosotis sp., Aster alpinus L. ʅʘ 

ʧʦʥʠʞʝʥʠʷʭ ʠʭ ʬʦʨʤʠʨʫʶʪʩʷ ʪʠʧʯʘʢʦʚʦ-ʦʩʦʢʦʚʳʝ ʠ ʢʦʙʨʝʟʠʝʚʳʝ ʛʨʫʧʧʠʨʦʚʢʠ. ɺ ʠʭ ʩʦʩʪʘʚ 

ʚʭʦʜʷʪ: Festuca varia Haenke, Kobresia schoenoides (C.A. Mey.) Steud., Campanula argunensis 

Rupr., Pulsatilla albana (Steven) Bercht. & J. Presl, Thymus nummularius M. Bieb., Veronica 

gentianoides Vahl. ʜʨʫʛʠʝ. 

 

 
 

ʈʠʩʫʥʦʢ 1.  ʉʫʙʘʣʴʧʠʡʩʢʠʝ ʣʫʛʘ 

 

ʆʩʥʦʚʥʦʝ ʚʠʜʦʚʦʝ ʙʦʛʘʪʩʪʚʦ ʚ ʩʫʙʘʣʴʧʠʡʩʢʦʤ ʧʦʷʩʝ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ ʤʝʟʦʬʠʪʥʳʭ 

ʢʦʚʨʘʭ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ ʦʩʥʦʚʦʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʫʛʦʚ. ɺ ʩʦʩʪʘʚʝ ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʳ: Poa 

alpina L., Festuca ovina L., Trisetum spicatum (L.) K. Richt., Ranunculus trisectilis Ovcz., Primula 

algida Adams, Scrophularia ruprechtii Boiss., Plantago saxatilis M. Bieb., Potentilla crantzii 

(Crantz) Beck ex Fritsch, Pedicularis caucasica M. Bieb., Campanula ciliata Steven, Asperula 
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alpina M. Bieb.  

ʅʘ ʦʩʳʧʷʭ ʠ ʨʦʩʩʳʧʷʭ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʩʠʣʴʥʦ ʠʟʨʝʞʠʚʘʝʪʩʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʩʝʛʦ 2-3 

ʚʠʜʘʤʠ. ɼʣʷ ʪʘʢʠʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʩ ʧʳʣʝʚʘʪʳʤ ʤʝʣʢʦʟʝʤʦʤ ʭʘʨʘʢʪʝʨʥʳ Veronica minuta C.A. 

Mey., Cerastium multiflorum C.A. Mey., C. cerastoides (L.) Britton, Scrophularia olympica Boiss., 

Pseudovesicaria digitata (C.A. Mey.) Rupr., Didymophysa aucheri Boiss., Anthemis iberica M. 

Bieb., ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʤʝʥʝʝ ʧʦʜʚʠʞʥʳʤ ʵʣʝʤʝʥʪʘʤ ʨʝʣʴʝʬʘ. ʄʝʩʪʘ ʩ ʤʝʜʣʝʥʥʳʤ ʦʩʳʧʘʥʠʝʤ 

ʯʘʩʪʦ ʟʘʨʘʩʪʘʶʪ ʠʤʠ, ʜʝʣʘʷ ʠʭ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʤʠ ʧʨʦʪʠʚ ʦʩʳʧʘʥʠʷ. ʅʘ ʪʘʢʠʭ ʫʯʘʩʪʢʘʭ ʩ 

ʫʯʘʩʪʠʝʤ ʩʘʤʠʭ ʨʘʩʪʝʥʠʡ ʧʦʩʪʝʧʝʥʥʦ ʚʦʟʦʙʥʦʚʣʷʶʪʩʷ ʤʝʣʢʦʟʝʤʠʩʪʳʝ ʧʦʯʚʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ.  

ʉʠʣʥɹʳʤ ʠʟʤʝʥʝʥʠʷʤ ʧʦʜʚʝʨʛʘʶʪʩʷ ʢʘʨʳ ʣʦʞʙʠʥ ʩ ʤʦʨʝʥʥʳʤ ʨʝʣʴʝʬʦʤ. ʇʦ ʢʨʘʷʤ ʠʭ 

ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʳʡ ʧʨʦʮʝʩʩ ʤʦʨʦʟʥʦʛʦ ʚʳʚʝʪʨʠʚʘʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʦʪʦʨʦʛʦ ʩʢʘʣʳ ʨʫʰʘʪʩʷ.  

ʅʘ ʩʣʘʥʮʝʚʳʭ ʛʦʨʘʭ ʢʘʨʦʚʳʝ ʚʳʝʤʢʠ ʤʝʥʝʝ ʟʘʤʝʪʥʳ, ʪ.ʢ. ʦʥʠ ʙʳʩʪʨʦ ʤʝʥʷʶʪ ʩʚʦʶ 

ʯʘʰʝʦʙʨʘʟʥʫʶ ʬʦʨʤʫ ʚʩʣʝʜʩʪʚʠʝ ʟʘʧʦʣʥʝʥʠʷ ʦʙʣʦʤʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʅʘ ʄʫʨʦʚʜʘʛ ʠ 

ʂʷʧʘʟʜʘʛʝ ʢʘʨʳ ʚʳʩʪʫʧʘʶʪ ʢʘʢ ʣʝʩʪʥʠʮʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʤʝʪʘʥʠʷ ʦʩʳʧʘʶʱʝʡʩʷ ʧʦʨʦʜʳ 

ʚʝʪʨʘʤʠ ʜʘʣʝʢʦ ʩ ʠʭ ʢʨʫʪʳʭ ʩʢʣʦʥʦʚ. ɼʣʷ ʵʪʠʭ ʤʝʩʪ ʭʘʨʘʢʪʝʨʥʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʦʝ ʯʠʩʣʦ 

ʚʠʜʦʚ: Scrophularia minima M. Bieb., Scilla caucasica Miscz., Trigonocaryum involucratum 

(Steven) Kusn., Veronica minuta C.A. Mey., Senecio taraxacifolius (M. Bieb.) DC.  

ʆʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʧʦʩʝʣʝʥʮʳ ʦʙʥʘʞʝʥʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚʦ-ʩʣʘʥʮʝʚʳʭ ʩʫʙʩʪʨʘʪʦʚ, 

ʪʷʛʦʪʝʶʱʠʝ ʢ ʩʢʘʣʘʤ, ʷʚʣʷʶʱʠʝʩʷ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤʠ ʢʨʠʦʬʠʪʘʤʠ. ʈʘʩʪʫʪ ʦʥʠ ʦʜʠʥʦʯʢʘʤʠ ʚ 

ʪʨʝʱʠʥʘʭ ʠ ʨʘʩʱʝʣʠʥʘʭ ʪʚʝʨʜʦʛʦ ʩʫʙʩʪʨʘʪʘ. ʕʪʦ Trisetum spicatum (L.) K. Richt., Rhamnus 

depressa Grubov, Saxifraga juniperifolia Adams, Betonica nivea Steven, Draba bryoides DC., D. 

mollissima Steven, Minuartia caucasica (Adams ex Rupr.) Mattf., Sedum stevenianum Rouy & 

E.G. Camus, Potentilla nivea L., Campanula ruprechtii auct., Valeriana daghestanica Rupr. ex 

Boiss., Silene depressa M. Bieb.  

ʀʭ ʥʘʜʟʝʤʥʳʝ ʦʨʛʘʥʳ ʦʙʨʘʟʫʶʪ ʧʦʜʫʰʢʠ ʠ ʜʝʨʥʦʚʠʥʳ, ʢʨʝʧʢʠʝ ʥʘ ʨʘʟʨʳʚ ʢʦʨʥʠ 

ʠʩʧʦʣʴʟʫʶʪ ʤʝʣʢʦʟʝʤ ʠ ʚʣʘʛʫ ʩʢʘʣ. ɼʦʩʪʦʡʥʳ ʚʥʠʤʘʥʠʷ ʪʘʢʞʝ ʢʘʣʴʮʝʬʠʣʴʥʳʝ ʚʠʜʳ, 

ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʩʢʘʣʘʤ ʠ ʨʘʟʨʫʰʘʶʱʠʝ ʠʭ, ʢʘʢ Draba mollissima Steven, Minuartia imbricata 

(M. Bieb.) Woronow, Saxifraga juniperifolia Adams, S. cartilaginea Willd . ex Sternb. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ ʚ ʩʫʙʘʣʴʧʠʡʩʢʦʤ ʧʦʷʩʝ ʧʦʜʯʠʥʝʥʦ 

ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʫ ʠ ʩ ʚʳʩʦʪʦʡ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʨʝʟʢʦ ʩʦʢʨʘʱʘʝʪʩʷ.  

ɹʦʣʴʰʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʫʙʘʣʴʧʠʡʩʢʦʛʦ ʧʦʷʩʘ ʣʠʰʝʥʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. ʆʩʦʙʝʥʥʦ 

ʫ ʥʠʞʥʠʭ ʛʨʘʥʠʮ ʧʣʦʱʘʜʴ ʦʚʝʯʴʠʭ ʧʘʩʪʙʠʱ ʩʠʣʴʥʦ ʩʦʢʨʘʱʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʩʠʣʝʥʠʷ 

ʚʳʚʝʪʨʠʚʘʥʠʷ.  

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʥʘ ʢʘʨʥʠʟʘʭ ʠ ʧʦʜʦʰʚʘʭ ʛʦʨʥʦʡ ʮʝʧʠ ʄʫʨʛʫʟʜʘʛʘ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ 

ʧʨʦʮʝʩʩ ʟʘʨʘʩʪʘʥʠʷ ʤʝʥʝʝ ʧʦʜʚʠʞʥʳʭ ʧʣʦʱʘʜʦʢ ʠ ʥʝʢʦʪʦʨʦʝ ʧʨʦʜʚʠʞʝʥʠʝ ʛʨʘʥʠʮ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚʚʝʨʭ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʦʩʥʦʚʥʦʝ ʬʣʦʨʠʩʪʠʯʝʩʢʦʝ ʷʜʨʦ ʩʫʙʘʣʴʧʠʡʩʢʦʡ ʟʦʥʳ 

ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ Alchemilla caucasica Buser, Cerastium kasbek Parrot, Carex humilis Leyss., S. 

depressa M. Bieb., Ranunculus arachnoideus C.A. Mey., Nepeta supina Steven, Scrophularia 

minima M. Bieb., Veronica minuta C.A. Mey., Valeriana daghestanica Rupr. ex Boiss., Arabis 

caucasica Schltdl., Taraxacum tenuisectum Sommier & Levier, Draba. bryoides, Pseudovesicaria 

digitata (C.A. Mey.) Rupr., Allium oreophilum C.A. Mey., Viola caucasica Kolen. ex Rupr., 

Anthemis rudolphiana Adams ð ʤʥʦʛʦʣʝʪʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʚ ʢʦʨʤʦʚʦʤ ʦʪʥʦʰʝʥʠʠ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʮʝʥʥʦʩʪʠ.  

ʉʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʟʘʩʝʣʝʥʠʠ ʙʝʟʞʠʟʥʝʥʥʳʭ ʩʢʘʣ ʠ ʦʩʳʧʝʡ ʩʫʙʥʠʚʘʣʴʥʦʡ ʟʦʥʳ 

ʉʘʤʫʨʘ ʠʛʨʘʶʪ ʣʠʰʘʡʥʠʢʦʚʳʝ ʛʨʫʧʧʠʨʦʚʢʠ. ɺ ʩʦʩʪʘʚʝ ʦʙʨʘʟʫʝʤʳʭ ʥʘ ʪʚʝʨʜʳʭ ʩʫʙʩʪʨʘʪʘʭ 

ʧʦʢʨʦʚʦʚ ʦʪʤʝʯʘʣʠ Eversmannia subspinosa (Fisch. ex DC.) B. Fedtsch., Centaurium meyeri 
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(Bunge) Druce, Daphne caucasica Pall. 

 

ɿʘʢʣʶʯʝʥʠʝ (ɺʳʚʦʜʳ) 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝ ʠʟʣʦʞʝʥʥʦʛʦ, ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ:  

1. ʈʘʩʪʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʙʘʩʩʝʡʥʘ ʘʢʢʫʤʫʣʠʨʦʚʘʥʳ ʚ 7 ʭʘʨʘʢʪʝʨʥʳʭ ʝʛʦ ʨʘʩʪʠʪʝʣʴʥʦʤʫ 

ʧʦʢʨʦʚʫ ʪʠʧʘʭ: ʛʦʨʥʦʩʪʝʧʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʥʘʛʦʨʥʳʝ ʢʩʝʨʦʬʠʪʳ, ʢʫʩʪʘʨʥʠʢʠ ʠ 

ʢʫʩʪʘʨʥʠʯʢʠ, ʣʝʩʘ, ʣʫʛʘ ʠ ʣʫʛʦʩʪʝʧʠ, ʚʦʜʥʦ-ʙʦʣʦʪʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ ʩʢʘʣʴʥʦ-ʦʩʳʧʥʘʷ, 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʦʪ ʜʦʣʠʥʳ ʜʦ ʚʳʩʦʢʦʛʦʨʥʳʭ ʚʝʨʰʠʥ.  

2. ʉʪʝʧʠ ʚ ʙʘʩʩʝʡʥʝ ʟʘʥʠʤʘʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʠ ʩʦʩʪʦʷʪ ʠʟ 

ʨʝʜʢʠʭ ʪʨʘʚʷʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ ʦʪʢʨʳʪʦʛʦ ʪʠʧʘ.  

3. ʅʘʛʦʨʥʳʝ ʢʩʝʨʦʬʠʪʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʰʠʨʦʢʦ; ʟʘʥʠʤʘʶʪ ʛʨʫʙʦʩʢʝʣʝʪʥʳʝ ʤʘʩʩʠʚʳ. ɺ 

ʩʚʷʟʠ ʩ ʢʩʝʨʦʬʠʪʘʟʘʮʠʝʡ ʢʣʠʤʘʪʘ ʠ ʜʝʛʨʘʜʘʮʠʝʡ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʢʨʫʧʥʳʭ ʩʢʣʦʥʦʚ 

ʚʩʣʝʜʩʪʚʠʝ ʚʳʧʘʩʘ ʠ ʵʨʦʟʠʠ, ʧʣʦʱʘʜʴ ʥʘʛʦʨʥʳʭ ʢʩʝʨʦʬʠʪʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ.  

4. ʂʫʩʪʘʨʥʠʢʦʚʦ-ʣʝʩʥʳʝ ʣʘʥʜʰʘʬʪʳ ʚ ʫʩʣʦʚʠʷʭ ʙʘʣʦʯʥʦʛʦ ʨʝʣʴʝʬʘ ʙʘʩʩʝʡʥʘ, ʢʦʣʝʙʘʥʠʷ 

ʨʝʞʠʤʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʛʠ ʟʘʥʠʤʘʶʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʠ ʧʨʠʫʨʦʯʝʥʳ 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʢ ʩʝʚʝʨʥʳʤ, ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʤ ʩʢʣʦʥʘʤ.  

5. ʃʫʛʘ ʠ ʣʫʛʦʩʪʝʧʠ ð ʥʘʠʙʦʣʝʝ ʷʨʢʠʡ ʣʘʥʜʰʘʬʪʥʳʡ ʪʠʧ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʙʘʩʩʝʡʥʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʜʨʝʚʥʦʩʪʴ, ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʦʨʦʥʫ ʫʛʘʩʘʥʠʷ ʣʫʛʦʚ ʟʘʤʝʪʥʳ ʚ ʤʘʣʦʡ ʩʪʝʧʝʥʠ ʠ 

ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʧʦ ʠʭ ʚʝʨʭʥʠʤ ʠ ʥʠʞʥʠʤ ʛʨʘʥʠʮʘʤ. ʕʪʦʪ ʪʠʧ ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʴʰʠʤ 

ʯʠʩʣʦʤ ʬʦʨʤʘʮʠʡ ʠ ʙʦʛʘʪʩʪʚʦʤ ʠʭ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ. ʃʫʛʦʚʳʝ ʬʦʨʤʘʮʠʠ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʪʦʷʪ 

ʠʟ ʮʝʥʥʳʭ ʢʦʨʤʦʚʳʭ, ʣʝʢʘʨʩʪʚʝʥʥʳʭ, ʵʬʠʨʦʤʘʩʣʠʯʥʳʭ ʠ ʜʝʢʦʨʘʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ, ʪʨʝʙʫʶʱʠʭ 

ʠʟʫʯʝʥʠʷ ʠ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʥʘʨʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ. ʅʘʠʙʦʣʝʝ ʦʪʯʝʪʣʠʚʦ ʩʤʝʥʘ ʘʩʧʝʢʪʦʚ 

ʚʳʨʘʞʝʥʘ ʚ ʤʥʦʛʦʚʠʜʦʚʳʭ ʪʨʘʚʷʥʳʭ ʬʠʪʦʮʝʥʦʟʘʭ ʩ ʦʙʠʣʴʥʳʤ ʫʯʘʩʪʠʝʤ ʚʠʜʦʚ ʨʘʟʥʦʪʨʘʚʴʷ, 

ʠʤʝʶʱʠʭ ʢʨʫʧʥʳʝ ʮʚʝʪʢʠ ʠʣʠ ʩʦʮʚʝʪʠʷ, ʥʝʨʝʜʢʦ ʷʨʢʦʦʢʨʘʰʝʥʥʳʭ. 

6. ʉʫʨʦʚʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʘʣʴʧʠʡʩʢʦʛʦ ʧʦʷʩʘ ʦʙʫʩʣʦʚʘʥʦ  ʟʘʩʝʣʝʥʠʝʤ ʝʛʦ 

ʢʨʠʦʬʠʣʥɹʦʡ ʬʣʦʨʦʡ ʭʦʣʦʜʦʩʪʦʡʢʠʭ ʨʘʩʪʝʥʠʡ, ʧʨʝʜʝʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʪʦʨʳʭ ʚ ʙʘʩʩʝʡʥʝ 

ʦʪʤʝʯʝʥ ʥʘ ʚʳʩʦʪʝ 3300 ʤ. 
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ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʝʥʳ 55-ʣʝʪʥʠʝ ʢʫʣʴʪʫʨʳ ʩʦʩʥʳ 1ɹ ʙʦʥʠʪʝʪʘ ʥʘ 17 ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ 

ʩʦ ʩʧʣʦʰʥʳʤ ʢʘʨʪʠʨʦʚʘʥʠʝʤ ʜʝʨʝʚʴʝʚ ʥʘ ʧʣʦʱʘʜʠ 2,5 ʛʘ. ʉʨʝʜʥʠʝ ʚʳʩʦʪʘ ʠ ʜʠʘʤʝʪʨ 27,2 ʤ ʠ 

20,6 ʩʤ, ʧʦʣʥʦʪʘ 0,96, ʪʝʢʫʱʘʷ ʛʫʩʪʦʪʘ 940ï1620 ʰʪ./ʛʘ. ɺ ʧʨʦʛʨʘʤʤʝ çArcMapïArcViewè 

ʚʦʢʨʫʛ ʜʝʨʝʚʴʝʚ ʧʦʩʪʨʦʠʣʠ 1624 ʧʦʣʠʛʦʥʘ ʧʠʪʘʥʠʷ ʜʣʷ ʚʦʟʨʘʩʪʘ 30ï40 ʣʝʪ ʠ ʜʣʷ ʪʝʭ ʞʝ 

ʜʝʨʝʚʴʝʚ ʚ 41ï55 ʣʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʠʭ ʧʣʦʱʘʜʠ ʧʦʩʣʝ ʦʪʧʘʜʘ ʜʝʨʝʚʴʝʚ (596 ʧʦʣʠʛʦʥʦʚ). 

ʂʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʧʣʦʱʘʜʴʶ ʧʠʪʘʥʠʷ ʚ 30ï40 ʣʝʪ ʠ ʜʠʘʤʝʪʨʦʤ ʜʝʨʝʚʘ ʙʳʣʘ r = 0,252Ñ0,023 

ʧʨʠ ʩʠʣʝ ʚʣʠʷʥʠʷ ʧʦ ʣʠʥʝʡʥʦʤʫ ʪʨʝʥʜʫ 6,4%. ɺ ʛʫʩʪʳʭ ʤʝʩʪʘʭ ʢʫʣʴʪʫʨ ʠʟʫʯʘʝʤʘʷ ʢʦʨʨʝʣʷʮʠʷ 

ʧʦʥʠʞʘʣʘʩʴ ʜʦ r = 0,19Ñ0,03, ʘ ʚ ʨʝʜʢʠʭ ʤʝʩʪʘʭ  ʚʦʟʨʘʩʪʘʣʘ ʜʦ r = 0,32Ñ0.03.  ɼʘʣʝʝ ʚ ʛʫʩʪʳʭ 

ʤʝʩʪʘʭ ʩʬʦʨʤʠʨʦʚʘʣʠ ʜʚʝ ʚʳʙʦʨʢʠ: ʠʟ 589 ʧʦʣʠʛʦʥʦʚ ʥʝ ʠʟʤʝʥʠʚʰʠʭ ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ ʠ ʠʟ 

339 ʩ ʝʝ ʫʚʝʣʠʯʝʥʠʝʤ ʚ 41ï55 ʣʝʪ ʥʘ 23%. ʀʟʫʯʘʝʤʳʝ ʢʦʨʨʝʣʷʮʠʠ ʦʢʘʟʘʣʠʩʴ ʧʨʘʢʪʠʯʝʩʢʠ 

ʨʘʚʥʳ:  ʜʣʷ  ʥʝ ʠʟʤʝʥʠʚʰʠʭ ʧʣʦʱʘʜʴ r = 0,221  ʠ ʧʨʠ ʝʝ ʫʚʝʣʠʯʝʥʠʠ r = 0,226. ɺ ʨʝʜʢʠʭ 

ʤʝʩʪʘʭ ʢʫʣʴʪʫʨ ʥʦʚʳʝ ʧʦʣʠʛʦʥʳ ʫʚʝʣʠʯʠʣʠʩʴ ʥʘ 24%, ʠ ʨʘʟʣʠʯʠʝ ʚ ʢʦʨʨʝʣʷʮʠʷʭ ʪʘʢʞʝ ʙʳʣʦ 

ʥʝʜʦʩʪʦʚʝʨʥʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʫʷ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ ʦʢʦʣʦ 20 ʣʝʪ, 

ʜʝʨʝʚʴʷ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʫʚʝʣʠʯʠʣʠ ʝʝ ʚʣʠʷʥʠʝ ʥʘ ʜʠʘʤʝʪʨ ʩʪʚʦʣʘ. ʈʘʩʩʯʠʪʳʚʘʣʠ ʪʘʢʞʝ 

ʢʦʥʢʫʨʝʥʪʥʦʝ ʜʘʚʣʝʥʠʝ ʩʦʩʝʜʝʡ ʚ ʚʠʜʝ ʩʫʤʤʳ ʜʠʘʤʝʪʨʦʚ ʠʭ ʩʪʚʦʣʦʚ, ʜʝʣʝʥʥʦʡ ʥʘ ʧʣʦʱʘʜʴ 

ʧʠʪʘʥʠʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʜʝʨʝʚʘ (98 ʧʦʣʠʛʦʥʦʚ). ʉʠʣʘ ʜʘʚʣʝʥʠʷ ʩʦʩʝʜʝʡ ʥʘ ʮʝʥʪʨʘʣʴʥʦʝ ʜʝʨʝʚʦ 

ʦʢʘʟʘʣʘʩʴ ʨʘʚʥʘ 3,2%, ʘ ʧʨʠ ʪʘʢʦʡ ʩʣʘʙʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʫʞʝ ʥʝʪ ʥʫʞʜʳ ʩʥʠʞʘʪʴ ʛʫʩʪʦʪʫ. 

ʇʦʵʪʦʤʫ ʧʨʦʨʝʞʠʚʘʥʠʷ ʩʣʝʜʫʝʪ ʧʝʨʝʤʝʩʪʠʪʴ ʥʘ ʚʦʟʨʘʩʪ 10ï15 ʣʝʪ, ʢʦʛʜʘ ʝʱʝ ʤʦʞʥʦ 

ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʛʝʥʝʪʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʤʝʥʷʪʴ ʨʘʟʚʠʪʠʝ ʥʘʩʘʞʜʝʥʠʷ ʚ ʩʪʦʨʦʥʫ ʙʦʣʝʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʤʦʜʝʣʝʡ ʚʳʨʘʱʠʚʘʥʠʷ. 

 

Abstract. 55-year-old forest crops of 1B bonitet pine were studied on 17 trial areas with 

continuous tree mapping. Average height and diameter 27.2 m and 20.6 cm, fullness 0.96, density 

940ï1620 pcs / ha. In the ArcMapïArcView program, tree feeding polygons were built for the age 

of 30ï40 years (1623 polygons) and for the same trees in 41ï55 years with an increase in their area 

after the fall of trees (596 polygons). The correlation between the feeding area in 30ï40 years and 

the diameter of the tree was r = 0.252Ñ0.023 with an influence strength of 6.4%. In dense areas of 

crops, the studied correlation decreased to r = 0.19Ñ0.03, and in rare places it significantly increased 

to r = 0.32Ñ0.03. In dense areas of forest crops from 928 polygons, two samples were formed: from 

589 that did not change the area and from 339 with its increase by 23%. The studied correlations 

were almost equal: for the age of 30ï40 years, r = 0.221 and for 41ï55 years, r = 0.226. In rare 

forest crop locations, new polygons increased by 13%, and the difference in correlations was also 

unreliable. Thus, using an additional feeding area of about 20 years, the trees did not significantly 
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increase the effect of this area on the trunk diameter. The competitive pressure of neighbors was 

also calculated as the sum of their diameters divided by the feeding area (98 polygons). 

The strength of the neighborôs pressure on the central tree was equal to 3.2%, and with such weak 

competition, there is no need to reduce the density. Therefore, thinning should be moved to the age 

of 10ï15 years, when it is still possible to influence the genetic structure and change the 

development towards more productive models of cultivation. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʨʝʚʦʩʪʦʡ, ʛʫʩʪʦʪʘ, ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ, ʢʦʥʢʫʨʝʥʮʠʷ, ʢʦʦʧʝʨʘʮʠʷ, ʨʫʙʢʠ 

ʫʭʦʜʘ. 

 

Keywords: standage, density, feeding area, competition, cooperation, care felling. 

 

ɺʚʝʜʝʥʠʝ 

ʂʦʥʢʫʨʝʥʮʠʶ ʤʝʞʜʫ ʜʝʨʝʚʴʷʤʠ ʦʧʨʝʜʝʣʷʶʪ ʢʘʢ ʥʝʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ 

ʦʩʦʙʷʤʠ ʚʝʱʝʩʪʚ ʠ ʵʥʝʨʛʠʠ ʧʨʠ ʠʭ ʥʝʜʦʩʪʘʪʢʝ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʦʥʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʜʝʣʝʥʠʶ 

ʣʠʜʝʨʦʚ ʠ ʟʘʚʝʨʰʘʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʪʧʘʜʦʤ ʙʦʣʝʝ ʩʣʘʙʳʭ ʦʩʦʙʝʡ  [1]. ʉʨʘʟʫ ʦʙʨʘʪʠʤ 

ʚʥʠʤʘʥʠʝ, ʯʪʦ ʟʜʝʩʴ ʩʦʜʝʨʞʠʪʩʷ ʫʪʚʝʨʞʜʝʥʠʝ ʦ çʥʝʜʦʩʪʘʪʢʝè ʨʝʩʫʨʩʦʚ ʧʠʪʘʥʠʷ ʜʣʷ ʜʝʨʝʚʴʝʚ 

ʚ ʨʘʩʪʫʱʝʤ ʜʨʝʚʦʩʪʦʝ. ʕʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʥʢʫʨʝʥʮʠʠ ʣʦʛʠʯʝʩʢʠ ʚʳʪʝʢʘʝʪ ʠʟ ɿʘʢʦʥʘ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʟʨʝʞʠʚʘʥʠʷ ʥʘʩʘʞʜʝʥʠʡ,  ʚʚʝʜʝʥʥʦʛʦ ʄ. ʄ. ʆʨʣʦʚʳʤ ʝʱʝ ʚ 1920-ʝ ʛʦʜʳ [2]. 

ʅʳʥʝ ʨʘʟʚʠʚʘʶʱʠʝ ʝʛʦ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʦʩʪʨʦʝʥʠʷ ʫʩʣʦʞʥʠʣʠʩʴ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʨʦʩʪʘ ʣʝʩʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʦʩʥʦʚʥʦʤ ʫʧʦʤʷʥʫʪʦʛʦ ɿʘʢʦʥʘ  ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʣʦʞʥʳʤʠ ʣʦʛʠʯʝʩʢʠʤʠ 

ʧʦʩʪʨʦʝʥʠʷʤʠ ʩ ʧʨʝʟʫʤʧʮʠʝʡ ʢʦʥʢʫʨʝʥʮʠʠ ʜʝʨʝʚʴʝʚ ʟʘ ʩʚʝʪ ʠ ʤʠʥʝʨʘʣʴʥʦʝ ʧʠʪʘʥʠʝ [3, 4]. 

ɸʚʪʦʨʳ ʤʦʜʝʣʝʡ ʯʨʝʟʚʳʯʘʡʥʦ ʫʚʣʝʯʝʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʨʘʩʯʝʪʘʤʠ ʠ ʥʝ ʧʨʠʥʠʤʘʶʪ ʚʦ 

ʚʥʠʤʘʥʠʝ  ʦʪʩʫʪʩʪʚʠʝ ʪʦʯʥʳʭ ʜʘʥʥʳʭ ʦ ʤʝʭʘʥʠʟʤʝ ʠ ʩʠʣʝ ʩʦʙʩʪʚʝʥʥʦ ʩʘʤʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʢʘʢ 

ʬʘʢʪʦʨʘ, ʚʣʠʷʶʱʝʛʦ ʥʘ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʜʝʨʝʚʴʝʚ. ʇʦʜʨʘʟʫʤʝʚʘʝʪʩʷ, ʯʪʦ ʝʝ ʜʝʡʩʪʚʠʝ ʚʩʝʛʜʘ 

ʩʠʣʴʥʦʝ ʠ ʥʝ ʥʫʞʜʘʝʪʩʷ ʚ ʢʘʢʠʭ-ʣʠʙʦ ʨʘʩʯʝʪʘʭ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷʭ. ʆʜʥʘʢʦ ʵʪʦ ʥʝ ʪʘʢ.  

ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʝʨʝʚʴʝʚ ʚ 184-ʣʝʪʥʝʤ ʥʘʩʘʞʜʝʥʠʠ ʧʦʢʘʟʘʣʠ [5], 

ʯʪʦ ʚ ʜʨʝʚʦʩʪʦʷʭ ʜʝʡʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ ɿʘʢʦʥ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʟʨʝʞʠʚʘʥʠʷ, ʥʦ ʠ  ʝʱʝ 4 ʟʘʢʦʥʘ, 

ʚʩʢʨʳʚʘʶʱʠʝ ʤʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ ʠ ʛʦʤʝʦʩʪʘʟʘ ʥʘʩʘʞʜʝʥʠʡ, ʠ ʢʦʥʢʫʨʝʥʮʠʷ ʚ ʠʭ ʯʠʩʣʝ 

ʚʣʠʷʝʪ ʥʘ ʨʦʩʪ ʜʝʨʝʚʴʝʚ ʩ ʩʠʣʦʡ ʚʩʝʛʦ ʣʠʰʴ 7.7%. ʅʘ ʪʘʢʦʤ ʞʝ ʩʣʘʙʦʤ ʫʨʦʚʥʝ, ʧʨʠʯʝʤ ʚ 

ʧʨʝʜʝʣʘʭ ʦʪ 0.2 ʜʦ 11%, ʝʝ ʜʝʡʩʪʚʠʝ ʚ ʤʦʣʦʜʥʷʢʘʭ ʠ ʢʫʣʴʪʫʨʘʭ ʩʦʩʥʳ ʥʘ 20 ʧʨʦʙʥʳʭ 

ʧʣʦʱʘʜʷʭ ʦʧʨʝʜʝʣʠʣ ɺ. ɸ. ʋʩʦʣʴʮʝʚ [6]. ʅʦ ʝʩʣʠ ʢʦʥʢʫʨʝʥʮʠʷ ʙʫʜʝʪ ʩʣʘʙʦʡ ʪʘʢʞʝ ʠ ʚ 

ʥʘʩʘʞʜʝʥʠʷʭ ʜʨʫʛʠʭ ʧʦʨʦʜ,  ʪʦ ʚʩʝ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʜʦʢʪʨʠʥʳ ʩʠʣʴʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ 

ʣʦʛʠʯʝʩʢʠʝ ʠ ʧʨʝʜʣʘʛʘʝʤʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʤʦʜʝʣʠ ʨʦʩʪʘ ʜʨʝʚʦʩʪʦʝʚ [3, 4]  ʣʠʰʘʶʪʩʷ ʝʝ 

ʧʦʜʜʝʨʞʢʠ ʠ  ʩʪʘʥʦʚʷʪʩʷ ʥʝ ʣʝʛʠʪʠʤʥʳʤʠ.  

ʂʦʥʢʫʨʝʥʮʠʷ ʤʝʞʜʫ 184-ʣʝʪʥʠʤʠ ʜʝʨʝʚʴʷʤʠ ʩʦʩʥʳ ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʥʘʤʠ ʪʘʢʞʝ ʠ ʧʦ ʝʝ 

ʜʝʡʩʪʚʠʶ ʚ ʤʠʢʨʦʮʝʥʦʟʘʭ ï ʥʘ 216 ʧʣʦʱʘʜʢʘʭ 10Ĭ10 ʤ, ʛʫʩʪʦʪʘ ʢʦʪʦʨʳʭ ʧʦʚʣʠʷʣʘ ʥʘ ʩʨʝʜʥʠʡ 

ʜʠʘʤʝʪʨ ʩʦʩʥʳ ʩ ʩʠʣʦʡ ʚ ʩʨʝʜʥʝʤ 10.1%, ʠ ʵʪʦ ʦʢʘʟʘʣʦʩʴ ʚ 4.7 ʨʘʟʘ ʩʣʘʙʝʝ, ʯʝʤ ʜʝʡʩʪʚʠʝ 

ʛʫʩʪʦʪʳ ʥʘ ʫʨʦʚʥʝ ʤʘʢʨʦʮʝʥʦʟʦʚ (ʚ ʚʳʙʦʨʢʘʭ ʠʟ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ ʨʘʟʤʝʨʦʤ 0.12 ʠ 0.24 ʛʘ), 

ʛʜʝ ʛʫʩʪʦʪʘ ʧʦʚʣʠʷʣʘ ʥʘ ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʜʝʨʝʚʴʝʚ ʩ ʩʠʣʦʡ 47%. ʕʪʦʪ ʬʘʢʪ ʧʦʟʚʦʣʠʣ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʤʠʢʨʦʮʝʥʦʟʘʭ ʚʥʫʪʨʠʚʠʜʦʚʘʷ ʢʦʥʢʫʨʝʥʮʠʷ ʨʝʟʢʦ ʩʣʘʙʝʝʪ ʠ ʤʝʥʷʝʪʩʷ ʥʘ 

ʚʟʘʠʤʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ. ʂʨʦʤʝ ʪʦʛʦ, ʛʫʩʪʦʪʘ ʥʘ ʧʣʦʱʘʜʢʘʭ 0.01 ʛʘ ʚ 120 ʣʝʪ ʧʦʚʣʠʷʣʘ ʥʘ ʦʪʧʘʜ 

ʜʝʨʝʚʴʝʚ ʥʘ ʥʠʭ ʢ 184 ʛʦʜʘʤ ʩ ʩʠʣʦʡ  ʚʩʝʛʦ ʣʠʰʴ 4.7%. ɺ ʦʩʪʘʣʴʥʳʭ 95.3 % ʩʣʫʯʘʝʚ ʥʘ ʦʪʧʘʜ 

ʧʦʚʣʠʷʣʠ ʥʝʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ʵʪʦʡ ʨʘʙʦʪʝ ʬʘʢʪʦʨʳ [5]. 

ʄʝʞʜʫ ʪʝʤ ʘʙʩʦʣʶʪʠʟʘʮʠʷ ʜʝʡʩʪʚʠʷ ɿʘʢʦʥʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʟʨʝʞʠʚʘʥʠʷ ʠ ʩʠʣʴʥʦʡ 

ʢʦʥʢʫʨʝʥʮʠʠ ʤʝʞʜʫ ʜʝʨʝʚʴʷʤʠ ʧʨʠʚʝʣʠ ʢ ʪʦʤʫ, ʯʪʦ ʚ ʇʨʘʚʠʣʘʭ ʫʭʦʜʘ ʟʘ ʣʝʩʘʤʠ [7] ʜʘʚʥʦ 
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ʩʫʱʝʩʪʚʫʶʪ ʨʷʜ ʧʦʣʦʞʝʥʠʡ ʩ ʧʨʠʟʥʘʢʘʤʠ ʥʝ ʧʦʜʣʝʞʘʱʠʭ ʦʙʩʫʞʜʝʥʠʶ ʜʦʢʪʨʠʥ, 

ʜʝʡʩʪʚʫʶʱʠʭ ʢʘʢ ʨʫʢʦʚʦʜʷʱʠʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ. ɺ ʯʘʩʪʥʦʩʪʠ, ʨʝʯʴ ʠʜʝʪ ʦ ʜʝʣʝʥʠʠ 

ʜʝʨʝʚʴʝʚ ʣʶʙʦʛʦ ʥʘʩʘʞʜʝʥʠʷ ʥʘ ʣʫʯʰʠʝ,  ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʠ ʥʝʞʝʣʘʪʝʣʴʥʳʝ. ʇʨʠ ʵʪʦʤ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ, ʯʪʦ ʚ ʥʘʩʘʞʜʝʥʠʠ,  ʚʦʚʣʝʢʘʝʤʦʤ ʚ ʫʭʦʜ, ʪʘʢʦʝ ʜʝʣʝʥʠʝ ʦʙʷʟʘʪʝʣʴʥʦ.  

ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʚʦʧʨʦʩʦʚ ʠ ʩʦʤʥʝʥʠʡ ʚʳʟʳʚʘʝʪ ʨʝʢʦʤʝʥʜʘʮʠʷ ʧʨʦʚʦʜʠʪʴ 

ʧʨʦʨʝʞʠʚʘʥʠʷ  ʚ ʥʘʩʘʞʜʝʥʠʷʭ ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ. ʄʝʞʜʫ ʪʝʤ çʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪè ï ʢʘʪʝʛʦʨʠʷ 

ʥʝ ʙʠʦʣʦʛʠʯʝʩʢʘʷ,  ʘ ʭʦʟʷʡʩʪʚʝʥʥʘʷ. ʂ ʥʠʤ  ʦʪʥʦʩʷʪ ʥʘʩʘʞʜʝʥʠʷ ʥʘ ʜʚʘ ʢʣʘʩʩʘ ʤʝʥʝʝ 

ʧʨʠʥʷʪʦʛʦ ʚʦʟʨʘʩʪʘ ʨʫʙʢʠ (ʠʣʠ çʝʩʪʝʩʪʚʝʥʥʦʡ ʩʧʝʣʦʩʪʠè) ʠ ʦʥʠ ʦʭʚʘʪʳʚʘʶʪ ʧʨʦʤʝʞʫʪʦʢ ʜʦ 

ʚʦʟʨʘʩʪʘ çʤʦʣʦʜʥʷʢʘè. ʊʘʢ, ʝʩʣʠ ʜʣʷ ʩʦʩʥʳ II ʢʣʘʩʩʘ ʙʦʥʠʪʝʪʘ ʚʦʟʨʘʩʪ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʧʝʣʦʩʪʠ 

ʧʨʠʥʷʪʴ ʨʘʚʥʳʤ 141 ʛʦʜ  ʠ ʩʪʘʨʰʝ,  ʪʦ ʢ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʤ ʬʦʨʤʘʣʴʥʦ ʙʫʜʫʪ ʦʪʥʝʩʝʥʳ ʝʝ 

ʣʝʩʘ ʚ ʚʦʟʨʘʩʪʝ 41ï120 ʣʝʪ.  ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʟʜʝʩʴ ʩʦʜʝʨʞʠʪʩʷ ʦʧʘʩʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ 

ʚʤʝʩʪʦ ʚʦʟʨʘʩʪʘ 100ï120 ʣʝʪ ʧʨʠ ʜʦʧʫʩʢʘʝʤʦʡ ʚ ʪʘʢʩʘʮʠʠ ʦʰʠʙʢʝ ʥʘ ʦʜʠʥ ʢʣʘʩʩ ʚʦʟʨʘʩʪʘ ʠ ʩ 

ʫʯʝʪʦʤ ʚʨʝʤʝʥʠ ʝʱʝ ʠ ʧʦʩʣʝ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ ʵʪʦ ʚʧʦʣʥʝ ʤʦʛʫʪ ʙʳʪʴ ʣʝʩʘ ʚ ʚʦʟʨʘʩʪʝ ʜʘʞʝ 150 

ʣʝʪ.  ʀ ʪʦʛʜʘ ʚ ʵʪʠʭ ʜʘʚʥʦ ʭʦʟʷʡʩʪʚʝʥʥʦ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʩʧʝʣʳʭ ʣʝʩʘʭ ʧʨʠ ʧʦʣʥʦʪʝ 0.8 ʠ ʙʦʣʝʝ 

ʤʦʛʫʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥʳ ʨʫʙʢʠ ʫʭʦʜʘ çʧʨʦʭʦʜʥʳʝè ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 25ï30%, ʢʦʪʦʨʳʝ 

ʙʫʢʚʘʣʴʥʦ ʨʘʟʨʫʰʘʪ ʠʭ ʩʪʨʫʢʪʫʨʫ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ. ʂʨʦʤʝ ʪʦʛʦ, ʝʩʣʠ ʚʦʟʨʘʩʪ ʥʘʩʘʞʜʝʥʠʷ ʧʦ 

ʤʘʪʝʨʠʘʣʘʤ ʪʘʢʩʘʮʠʠ ʤʝʥʝʝ 60 ʣʝʪ (ʠ ʦʧʷʪʴ-ʪʘʢʠ  ʩ ʫʯʝʪʦʤ ʫʢʘʟʘʥʥʳʭ ʦʰʠʙʦʢ ʠ ʚʨʝʤʝʥʠ 

ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ ʵʪʦ ʤʦʛʫʪ ʙʳʪʴ ʜʨʝʚʦʩʪʦʠ ʚ ʚʦʟʨʘʩʪʝ ʦʢʦʣʦ 80 ʣʝʪ),  ʪʦ ʚ ʥʠʭ,  ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʵʪʠʤʠ ʇʨʘʚʠʣʘʤʠ ʤʦʞʥʦ ʩʥʠʞʘʪʴ ʧʦʣʥʦʪʫ, ʝʩʣʠ ʦʥʘ 0.8 ʠ ʙʦʣʝʝ, ʥʘʟʥʘʯʘʷ ʚ ʥʠʭ ʨʫʙʢʠ ʫʭʦʜʘ 

çʧʨʦʨʝʞʠʚʘʥʠʷè.. 

ɺʩʝ ʵʪʠ ʥʴʶʘʥʩʳ ʪʨʫʜʥʦ ʫʯʝʩʪʴ, ʠ ʣʝʩʥʳʝ ʪʘʢʩʘʪʦʨʳ ʦʙʳʯʥʦ ʧʨʠʥʠʤʘʶʪ ʧʨʦʩʪʦʝ 

ʨʝʰʝʥʠʝ ð ʚʦ ʚʩʝʭ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ ʜʨʝʚʦʩʪʦʷʭ ʩ ʧʦʣʥʦʪʦʡ 0.8 ʠ ʚʳʰʝ ʥʘʟʥʘʯʘʪʴ 

ʧʨʦʨʝʞʠʚʘʥʠʷ, ʘ ʟʘ ʜʚʘ ʢʣʘʩʩʘ ʜʦ ʧʨʠʥʷʪʦʛʦ ʚʦʟʨʘʩʪʘ ʨʫʙʢʠ ï ʧʨʦʭʦʜʥʳʝ ʨʫʙʢʠ ʨʘʟʥʦʡ 

ʦʯʝʨʝʜʥʦʩʪʠ. ʀ ʵʪʦʪ çʨʝʮʝʧʪè ʫʥʠʚʝʨʩʘʣʝʥ ʧʨʘʢʪʠʯʝʩʢʠ ʜʣʷ ʚʩʝʭ ʥʘʩʘʞʜʝʥʠʡ ʚʦ ʚʩʝʭ 

ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʡʦʥʘʭ ʈʦʩʩʠʠ.  

ɺ ʇʨʘʚʠʣʘʭ ʫʭʦʜʘ ʟʘ ʣʝʩʘʤʠ ʚ ʮʝʣʦʤ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʠʜʝʷ çʧʦʤʦʯʴè   ʝʩʪʝʩʪʚʝʥʥʦʤʫ 

ʠʟʨʝʞʠʚʘʥʠʶ,  ʦʩʪʘʚʣʷʷ ʣʫʯʰʠʝ ʜʝʨʝʚʴʷ ʠ ʚʳʨʫʙʘʷ ʤʝʰʘʶʱʠʝ ʠʤ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ, 

ʦʪʩʪʘʚʰʠʝ ʚ ʨʦʩʪʝ ʠ ʜʝʨʝʚʴʷ ʩ ʧʦʨʦʢʘʤʠ. ɺ ʵʪʦʡ ʙʣʘʛʦʨʦʜʥʦʡ ʠʜʝʝ, ʦʜʥʘʢʦ, ʩʦʜʝʨʞʠʪʩʷ ʧʦʩʳʣ 

ʜʦʣʞʝʥʩʪʚʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʯʝʣʦʚʝʢ ʢʘʢ ʙʳ ʧʨʠʧʠʩʳʚʘʝʪ ʜʝʨʝʚʴʷʤ ʦʪ ʩʝʙʷ: ʦʥʠ ʜʦʣʞʥʳ 

ʫʚʝʣʠʯʠʪʴ ʧʨʠʨʦʩʪ ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ,  ʯʪʦ ʧʦʩʣʝ ʧʨʦʨʝʞʠʚʘʥʠʡ ʫ ʥʠʭ ʚʦʟʨʘʩʪʫʪ ʧʣʦʱʘʜʠ 

ʧʠʪʘʥʠʷ, ʘ ʜʘʣʝʝ  ʠ ʜʨʝʚʦʩʪʦʡ ʚ ʮʝʣʦʤ ʜʦʣʞʝʥ ʫʚʝʣʠʯʠʪʴ ʧʨʠʨʦʩʪ. ʄʝʞʜʫ ʪʝʤ ʜʦʢʘʟʘʪʴ ʵʪʦʪ 

ʙʝʟʫʩʣʦʚʥʦ ʣʦʛʠʯʥʳʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʟʨʝʞʠʚʘʥʠʷ ʪʝʟʠʩ ʚ ʩʧʝʮʠʘʣʴʥʦ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʦʧʳʪʘʭ ʩ ʨʫʙʢʘʤʠ ʫʭʦʜʘ ʥʝ ʫʜʘʣʦʩʴ; ʠʭ ʨʝʟʫʣʴʪʘʪʳ ʜʦʣʛʦʝ ʚʨʝʤʷ ʠʟʫʯʘʣʠʩʴ ʉ. 

ʅ. ʉʝʥʥʦʚʳʤ [8, 9] ʠ ʜʨʝʚʦʩʪʦʠ  ʧʦʩʣʝ ʪʘʢʠʭ  ʨʫʙʦʢ ʥʝ ʧʦʚʳʩʠʣʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ. ʈʘʙʦʪʳ ʵʪʠ ʥʦʩʠʣʠ ʩʫʛʫʙʦ ʧʨʘʢʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʠ ʥʘ ʚʳʙʨʘʥʥʳʝ ʚ 

ʢʘʯʝʩʪʚʝ ʨʝʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʜʨʝʚʦʩʪʦʠ ʚʦʟʜʝʡʩʪʚʠʝ ʨʫʙʢʘʤʠ ʧʨʦʚʦʜʠʣʠ,  ʪʘʢ ʩʢʘʟʘʪʴ, çʥʘ 

ʚʭʦʜʝè ï ʚ ʚʦʟʨʘʩʪʝ ʦʢʦʣʦ 40 ʣʝʪ ʧʫʪʝʤ ʨʘʟʨʝʞʠʚʘʥʠʡ ʨʘʟʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ,  ʘ ʜʘʣʝʝ çʥʘ 

ʚʳʭʦʜʝè ʢ 80-90-ʣʝʪʥʝʤʫ ʚʦʟʨʘʩʪʫ ʩʧʫʩʪʷ 40 ʣʝʪ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʠʭ ʨʝʟʫʣʴʪʘʪʳ ʥʘ ʧʨʦʙʥʳʭ 

ʧʣʦʱʘʜʷʭ, ʟʘʣʦʞʝʥʥʳʭ ʝʱʝ ʚ 1940-ʝ ʛʦʜʳ.  

ʉʪʦʣʴ ʜʣʠʥʥʦʝ ʚʩʪʫʧʣʝʥʠʝ ʧʨʝʜʚʘʨʷʝʪ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʩʝʨʴʝʟʥʳʤʠ ʙʫʜʫʪ 

ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʢʦʥʢʫʨʝʥʮʠʠ ʤʝʞʜʫ ʜʝʨʝʚʴʷʤʠ; ʩʣʦʚʦ çʘʢʪʫʘʣʴʥʦʩʪʴè ʜʘʚʥʦ ʩʪʘʣʦ 

ʦʙʱʠʤ ʤʝʩʪʦʤ ʠ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʩʚʝʱʘʝʪ ʩʫʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʚʧʦʣʥʝ 

ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʩʤʝʥʘ ʧʘʨʘʜʠʛʤʳ, ʣʠʙʦ,  ʝʩʣʠ ʥʘʰʠ ʨʝʟʫʣʴʪʘʪʳ ʥʝ ʙʫʜʫʪ ʧʨʠʥʷʪʳ ʚʦ 

ʚʥʠʤʘʥʠʝ, ʧʘʨʘʜʠʛʤʘ ʣʝʩʦʚʝʜʝʥʠʷ ʠ ʣʝʩʦʚʦʜʩʪʚʘ ʦʩʪʘʥʝʪʩʷ ʧʨʝʞʥʝʡ ʠ ʥʘʩʪʫʧʠʪ ʩʪʘʛʥʘʮʠʷ 

ʣʝʩʥʳʭ ʥʘʫʢ ʚ ʮʝʣʦʤ; ʧʨʠʟʥʘʢʠ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʩʪʘʣʠ ʷʚʩʪʚʝʥʥʦ ʦʱʫʱʘʪʴʩʷ ʧʦʩʣʝ 

ʧʨʝʢʨʘʱʝʥʠʷ ʠʟʜʘʥʠʷ ʞʫʨʥʘʣʘ çʃʝʩʥʦʝ ʭʦʟʷʩʪʚʦè. ʇʦʵʪʦʤʫ ʤʳ ʚʳʥʫʞʜʝʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 
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ʧʦʜʦʙʥʳʭ ʥʘʫʯʥʦ-ʢʨʠʪʠʯʝʩʢʠʭ ʧʫʙʣʠʢʘʮʠʡ  ʜʨʫʛʠʝ ʞʫʨʥʘʣʳ. 

ɺʘʞʥʦ ʧʦʥʷʪʴ,  ʯʪʦ ʞʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʜʨʝʚʦʩʪʦʝ ʚ ʧʝʨʠʦʜ ʥʘʠʚʳʩʰʝʛʦ ʧʨʠʨʦʩʪʘ, ʢʦʛʜʘ ʦʥ 

ʩʘʤ ʠʟʙʘʚʣʷʝʪʩʷ ʦʪ ʣʠʰʥʠʭ ʜʝʨʝʚʴʝʚ. ʂʘʢ ʦʩʪʘʚʰʠʝʩʷ ʜʝʨʝʚʴʷ ʠʩʧʦʣʴʟʫʶʪ ʦʩʚʦʙʦʜʠʚʰʫʶʩʷ 

ʜʣʷ ʥʠʭ ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ? ʂʘʟʘʣʦʩʴ ʙʳ, ʚʦʧʨʦʩ ʥʝ ʥʫʞʜʘʝʪʩʷ ʚ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘʭ ï ʦʥʠ ʝʝ 

ʠʩʧʦʣʴʟʫʶʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʠʨʦʩʪʘ. ʆʜʥʘʢʦ ʜʦ ʩʠʭ ʧʦʨ ʥʝʠʟʚʝʩʪʥʦ, ʩ ʢʘʢʠʤ ʢʦʥʢʨʝʪʥʦ 

ʵʬʬʝʢʪʦʤ ʦʥʠ ʵʪʦ ʜʝʣʘʶʪ. ɺ ʙʠʦʤʝʪʨʠʠ  ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʦʪʚʝʯʘʶʪ,  ʚʳʩʪʨʘʠʚʘʷ ʟʘʚʠʩʠʤʦʩʪʴ 

ʤʝʞʜʫ ʫʚʝʣʠʯʝʥʠʝʤ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʜʝʨʝʚʘ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʝʛʦ ʨʘʟʤʝʨʦʚ ʧʦʩʣʝ ʵʪʦʛʦ 

ʠʟʤʝʥʝʥʠʷ. ʀ ʣʦʛʠʯʝʩʢʠʝ ʚʳʢʣʘʜʢʠ ʦ ʪʦʤ,  ʯʪʦ çʯʝʤ ʙʦʣʴʰʝ  ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʣʦʱʘʜʴ  

ʧʠʪʘʥʠʷ, ʪʝʤ ʙʦʣʴʰʝ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʤʝʨʳ ʜʝʨʝʚʘè ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʢʨʝʧʠʪʴ ʨʘʩʯʝʪʘʤʠ ʧʦ 

ʚʣʠʷʥʠʶ ʵʪʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʠ. ʆʜʥʘʢʦ ʢʨʫʧʥʳʝ ʨʘʙʦʪʳ ʪʘʢʦʛʦ ʧʣʘʥʘ ʩ ʪʦʯʥʳʤʠ 

ʨʘʩʯʝʪʘʤʠ ʩʠʣʳ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʜʘʚʣʝʥʠʷ ʩʦʩʝʜʝʡ ʠ ʚʣʠʷʥʠʷ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʜʝʨʝʚʘ ʧʦʢʘ 

ʝʩʪʴ ʪʦʣʴʢʦ ʚ ʜʚʫʭ ʢʨʘʡʥʠʭ ʚʦʟʨʘʩʪʘʭ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʨʘʙʦʪʘ ɺ. ɸ. ʋʩʦʣʴʮʝʚʘ [6] ʚ 

ʤʦʣʦʜʥʷʢʘʭ, ʘ ʩ ʜʨʫʛʦʡ ï ʨʘʙʦʪʘ ʄ. ɺ. ʈʦʛʦʟʠʥʘ [5] ʚ ʩʪʘʨʳʭ ʩʦʩʥʦʚʳʭ ʥʘʩʘʞʜʝʥʠʷʭ. 

ʅʘʧʦʤʥʠʤ, ʯʪʦ ʢʦʥʢʫʨʝʥʮʠʷ ʤʝʞʜʫ ʜʝʨʝʚʴʷʤʠ ʚ ʥʠʭ ʦʢʘʟʘʣʘʩʴ ʩʣʘʙʦʡ ʠ ʢʦʣʝʙʘʣʘʩʴ ʚ 

ʧʨʝʜʝʣʘʭ 0.2 ï11.0 %, ʦ ʯʝʤ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ ʚʳʰʝ. 

 ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʫʞʥʦ ʚʦʩʧʦʣʥʠʪʴ ʧʨʦʙʝʣ ʠ ʚʳʷʩʥʠʪʴ ʭʘʨʘʢʪʝʨ ʢʦʥʢʫʨʝʥʮʠʠ ʚ 

ʥʘʩʘʞʜʝʥʠʷʭ 50ï70-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ. ɽʩʣʠ ʜʨʝʚʦʩʪʦʡ ʠʤʝʣ ʨʘʥʝʝ ʚʳʩʦʢʫʶ ʧʦʣʥʦʪʫ, ʪʦ ʚ ʵʪʦʤ 

ʚʦʟʨʘʩʪʝ ʤʥʦʞʝʩʪʚʦ ʜʝʨʝʚʴʝʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʦʙʥʘʨʫʞʠʪ ʦʪʧʘʚʰʠʤʠ ʚ ʚʠʜʝ ʩʫʭʦʩʪʦʷ, ʚʘʣʝʞʘ ʠ 

ʜʨʫʛʠʭ ʦʩʪʘʪʢʦʚ. ʇʦ ʥʠʤ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʨʠʤʝʨʥʦʝ ʚʨʝʤʷ ʦʩʚʦʙʦʞʜʝʥʠʷ  

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʠʪʘʥʠʷ ʜʣʷ ʦʩʪʘʶʱʠʭʩʷ ʜʝʨʝʚʴʝʚ [10].  

ɺ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʡ ʛʠʧʦʪʝʟʳ ʚʳʜʚʠʥʫʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ,  ʯʪʦ ʚ ʧʝʨʠʦʜ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʧʦʣʥʦʪʳ ʚ ʥʘʩʘʞʜʝʥʠʠ ʢʦʥʢʫʨʝʥʪʥʦʝ ʜʘʚʣʝʥʠʝ ʩʦʩʝʜʝʡ ʚʦʟʨʘʩʪʘʝʪ, ʠ ʦʥʦ ʙʫʜʝʪ ʚʳʰʝ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʤʦʣʦʜʥʷʢʘʤʠ ʠ ʩʦ ʩʧʝʣʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʨʘʩʩʯʠʪʘʪʴ ʩʠʣʫ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ  ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʜʝʨʝʚʴʝʚ  ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʣʫʢʪʫʘʮʠʡ ʪʝʢʫʱʝʡ ʛʫʩʪʦʪʳ. 

 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʠʢʘ ʠ ʨʘʙʦʪ 

ʊʝʭʥʠʯʝʩʢʠ ʨʘʩʯʝʪʳ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʩʜʝʣʘʪʴ ʥʝ ʩʣʦʞʥʦ; ʥʫʞʥʦ ʣʠʰʴ 

ʪʦʯʥʦ ʥʘʥʝʩʪʠ ʥʘ ʧʣʘʥ ʚʩʝ ʦʪʧʘʚʰʠʝ ʠ ʞʠʚʳʝ ʜʝʨʝʚʴʷ ʠ ʚʳʩʪʨʦʠʪʴ ʧʦʣʠʛʦʥʳ ʠʭ ʧʠʪʘʥʠʷ ʚ 

ʧʨʦʛʨʘʤʤʘʭ ʢʘʨʪʦʛʨʘʬʠʠ, ʥʘʧʨʠʤʝʨ, ñArcMapïArcViewò. ʇʨʠ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʯʝʯʥʳʝ ʜʠʘʛʨʘʤʤʳ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʦʮʝʥʢʠ ʢʦʨʨʝʣʷʮʠʡ ʤʝʞʜʫ ʧʣʦʱʘʜʴʶ 

ʧʠʪʘʥʠʷ ʜʝʨʝʚʘ ʠ ʜʠʘʤʝʪʨʦʤ ʩʪʚʦʣʘ,  ʘ ʪʘʢʞʝ ʧʦʢʘʟʘʪʝʣʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʪʨʝʥʜʦʚ ʩʚʷʟʠ 

ʤʝʞʜʫ ʥʠʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʪʘʢʦʛʦ ʨʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [5, 11, 12]. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʞʝʣʘʪʝʣʝʥ ʦʜʥʦʚʦʟʨʘʩʪʥʳʡ  ʤʘʩʩʠʚ ʣʝʩʘ,  ʠ ʵʪʦʤʫ ʪʨʝʙʦʚʘʥʠʶ ʢʘʢ ʥʝʣʴʟʷ 

ʣʫʯʰʝ ʦʪʚʝʯʘʶʪ ʣʝʩʥʳʝ ʢʫʣʴʪʫʨʳ. ʄʳ ʚʳʙʨʘʣʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʫʣʴʪʫʨʳ ʩʦʩʥʳ,  

ʩʦʟʜʘʥʥʳʝ ʧʦʩʘʜʢʦʡ ʚ 1967 ʛ. ʥʘ ʦʙʱʝʡ ʧʣʦʱʘʜʠ 3.3 ʛʘ ʚ ʢʚ. 43 ʅʠʞʥʝ-ʂʫʨʴʠʥʩʢʦʛʦ 

ʫʯʘʩʪʢʦʚʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ʇʝʨʤʩʢʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʚ 2019 ʛ. ʚ ʵʪʠʭ 

ʢʫʣʴʪʫʨʘʭ ʙʳʣʘ ʚʳʜʝʣʝʥʘ ʧʣʦʱʘʜʴ ʨʘʟʤʝʨʦʤ 80Ĭ80 ʤ, ʢʦʪʦʨʫʶ ʥʘ ʠʟʛʦʪʦʚʣʝʥʥʦʤ ʧʣʘʥʝ 

ʨʘʟʤʝʱʝʥʠʷ ʜʝʨʝʚʴʝʚ ʨʘʟʜʝʣʠʣʠ ʥʘ 9 ʦʜʠʥʘʢʦʚʳʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ  ʨʘʟʤʝʨʦʤ ʧʦ 0,071 ʛʘ. 

ʅʦ ʟʘʪʝʤ ʦʙʥʘʨʫʞʠʣʦʩʴ,  ʯʪʦ ʜʣʷ ʚʳʷʩʥʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʨʫʢʪʫʨʳ ʜʨʝʚʦʩʪʦʝʚ ʠʭ ʥʫʞʥʦ 

ʙʦʣʴʰʝ. ʇʦʵʪʦʤʫ ʥʘ ʩʣʝʜʫʶʱʠʡ ʛʦʜ ʥʘʥʝʩʣʠ ʥʘ ʧʣʘʥ ʝʱʝ ʦʢʦʣʦ 2 ʪʳʩ. ʜʝʨʝʚʴʝʚ ʠ ʦʙʱʘʷ 

ʧʣʦʱʘʜʴ  ʢʘʨʪʠʨʦʚʘʥʠʷ ʜʦʩʪʠʛʣʘ 2.5 ʛʘ, ʩ ʦʭʚʘʪʦʤ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʚʳʜʝʣʘ ʢʫʣʴʪʫʨ (ʈʠʩʫʥʦʢ 1).  

ɼʘʣʝʝ ʥʘ ʧʣʘʥʝ ʚʳʙʨʘʣʠ ʤʝʩʪʘ ʙʝʟ ʧʨʦʛʘʣʠʥ ʠ ʚ ʢʘʤʝʨʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʦʪʛʨʘʥʠʯʠʣʠ 

ʝʝɦ 16 ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ (ʩʦʢʨʘʱʝʥʥʦ ʇʇ, ʠʣʠ ʧʨʦʙʳ),  ʦʪʩʪʫʧʘʷ ʥʘ 5ï7 ʤ ʦʪ ʛʨʘʥʠʮ 

ʚʳʜʝʣʘ ʠ ʦʪ ʜʝʨʝʚʴʝʚ ʩʦʩʥʳ ʠ ʝʣʠ, ʧʦʷʚʠʚʰʠʭʩʷ ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʤ ʚʦʟʦʙʥʦʚʣʝʥʠʠ ʨʘʥɹh ʝ. ʅʘ 

ʧʨʦʙʘʭ ʩʪʘʨʘʣʠʩʴ ʟʘʭʚʘʪʠʪʴ ʧʨʠʤʝʨʥʦ 100 ʰʪ. ʜʝʨʝʚʴʝʚ. ʀʟʤʝʨʝʥʠʷ ʚʳʩʦʪ, ʚʩʝʛʦ 163 ʜʝʨʝʚʘ, 
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ʧʨʦʚʦʜʠʣʠ ʥʘ 6 ʦʜʥʦʨʦʜʥʳʭ ʧʦ ʤʝʟʦʨʝʣʴʝʬʫ ʠ ʥʘʧʦʯʚʝʥʥʦʤʫ ʧʦʢʨʦʚʫ  ʪʝʨʨʠʪʦʨʠʷʭ, ʢʦʪʦʨʳʝ 

ʦʭʚʘʪʳʚʘʣʠ 3ï5 ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ. ɿʘʪʝʤ ʧʦʩʪʨʦʠʣʠ 6 ʛʨʘʬʠʢʦʚ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ 

ʜʠʘʤʝʪʨʦʤ ʩʪʚʦʣʘ ʠ ʚʳʩʦʪʦʡ ʜʝʨʝʚʘ ʠ ʜʘʣʝʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʭ ʪʨʝʥʜʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʨʝʜʥʠʭ ʚʳʩʦʪ ʧʦ ʩʨʝʜʥʝʤʫ ʜʠʘʤʝʪʨʫ ʜʨʝʚʦʩʪʦʷ ʫʞʝ ʦʪʜʝʣʴʥʦ ʜʣʷ ʢʘʞʜʦʡ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ.  

 
ʈʠʩʫʥʦʢ 1. ʈʘʩʧʦʣʦʞʝʥʠʝ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʚ ʢʫʣʴʪʫʨʘʭ ʩʦʩʥʳ. ʅʘ ʧʨʦʛʘʣʠʥʘʭ ʨʘʥʝʝ 

ʩʢʣʘʜʠʨʦʚʘʣʠ ʧʦʨʫʙʦʯʥʳʝ ʦʩʪʘʪʢʠ ʧʦʩʣʝ ʨʘʩʢʦʨʯʝʚʢʠ ʚʳʨʫʙʢʠ  

 

ɼʣʷ ʚʳʩʪʨʘʠʚʘʥʠʷ ʧʦʣʠʛʦʥʦʚ ʧʠʪʘʥʠʷ ʚʳʙʨʘʣʠ 17 ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʩ ʚʳʩʦʢʦʡ, 

ʩʨʝʜʥʝʡ ʠ ʧʦʥʠʞʝʥʥʦʡ ʛʫʩʪʦʪʦʡ, ʠ ʥʦʚʝr 8 ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ (ʇʇ ˉ17ï24) ʙʳʣʠ ʢʘʢ ʨʘʟ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʚʦʩʧʦʣʥʝʥʠʷ ʥʝʜʦʩʪʘʪʢʘ ʚ ʩʨʝʜʥʝʡ ʠ ʚʳʩʦʢʦʡ ʪʝʢʫʱʝʡ ʛʫʩʪʦʪʝ. ʆʙʱʝʝ 

ʯʠʩʣʦ ʧʦʩʪʨʦʝʥʥʳʭ ʧʦʣʠʛʦʥʦʚ ʧʠʪʘʥʠʷ  ʜʣʷ ʞʠʚʳʭ ʜʝʨʝʚʴʝʚ  ʩʦʩʪʘʚʠʣʦ 2219 ʰʪ., ʚ ʪʦʤ ʯʠʩʣʝ 

ʜʣʷ ʚʦʟʨʘʩʪʘ 30ï40 ʣʝʪ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʩʪʘʨʳʝè ʧʦʣʠʛʦʥʳ (1623 ʰʪ.), ʘ 

ʟʘʪʝʤ çʥʦʚʳʝè ʧʦʣʠʛʦʥʳ (596 ʰʪ.), ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʠʭ ʧʣʦʱʘʜʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʦʪʧʘʜʘ ʚʙʣʠʟʠ ʥʠʭ ʯʘʩʪʠ ʜʝʨʝʚʴʝʚ-ʩʦʩʝʜʝʡ. ɺʦʟʨʘʩʪ ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʦʧʨʝʜʝʣʷʣʠ 

ʧʦ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ ʦʩʪʘʪʢʦʚ ʧʥʝʡ ʠ ʚʘʣʝʞʘ [10],  ʠ ʦʥ ʦʢʘʟʘʣʩʷ ʧʨʠʤʝʨʥʦ 30ï40 ʣʝʪ.  
 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ 

ɼʣʷ ʨʘʩʯʝʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʣʥʦʪʳ ʠ ʟʘʧʘʩʘ ʠʩʧʦʣʴʟʦʚʘʣʠ çʉʪʘʥʜʘʨʪʥʫʶ ʪʘʙʣʠʮʫ 

ʧʦʣʥʦʪʳ ʠ ʟʘʧʘʩʦʚ ʦʩʥʦʚʥʳʭ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝè ɻ. ʉ. ʈʘʟʠʥʘ [13, ʩ. 

209]. ɺʭʦʜʦʤ ʚ ʥʝʝ ʩʣʫʞʠʪ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ çʚʝʨʭʥʷʷè ʠʣʠ çʛʦʩʧʦʜʩʪʚʫʶʱʘʷè ʚʳʩʦʪʘ (ʅʛʦʩʧ.),  
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ʢʦʪʦʨʫʶ ʦʧʨʝʜʝʣʷʶʪ ʢʘʢ ʩʨʝʜʥʶʶ ʧʦ ʩʘʤʳʤ ʢʨʫʧʥʳʤ ʜʝʨʝʚʴʷʤ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪ ʩʪʚʦʣʳ 

ʦʪ 85 ʨʘʥʛʘ ʠ ʚʳʰʝ ʠʟ 100 ʚʦʟʤʦʞʥʳʭ ʨʘʥʛʦʚ [14]. ʇʦʵʪʦʤʫ  ʤʳ ʦʪʥʦʩʠʣʠ ʢ ʥʠʤ ʜʝʨʝʚʴʷ ʩ 

ʜʠʘʤʝʪʨʘʤʠ ʥʘ 20% ʠ ʙʦʣʝʝ ʦʪ ʩʨʝʜʥʝʛʦ.  

ɼʣʷ ʛʦʩʧʦʜʩʪʚʫʶʱʝʡ ʚʳʩʦʪʳ, ʨʘʚʥʦʡ ʚ ʩʨʝʜʥʝʤ ʧʦ ʚʩʝʤ ʧʨʦʙʘʤ 28.4 ʤ, ʩʪʘʥʜʘʨʪ 

ʧʦʣʥʦʪʳ ʧʦ ʫʢʘʟʘʥʥʦʡ ʊʘʙʣʠʮʝ ʨʘʚʝʥ 45.7 ʤ2/ʛʘ, ʠ ʩʪʘʥʜʘʨʪ ʟʘʧʘʩʘ 578 ʤ3/ʛʘ. ʆʪʥʦʩʠʪʝʣʴʥʳʝ 

ʧʦʣʥʦʪʳ ʥʘ ʧʨʦʙʘʭ ʫʤʥʦʞʘʣʠ ʥʘ ʵʪʦʪ ʩʪʘʥʜʘʨʪ ʠ ʧʦʣʫʯʘʣʠ ʟʘʧʘʩʳ ʥʘ 1 ʛʘ. ʈʝʟʫʣʴʪʘʪʳ 

ʧʝʨʝʯʠʩʣʠʪʝʣʴʥʦʡ ʪʘʢʩʘʮʠʠ ʜʨʝʚʦʩʪʦʝʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ (ʊʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1.  

ʊʘʢʩʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʨʝʚʦʩʪʦʷ ʢʫʣʴʪʫʨ ʩʦʩʥʳ ʚ ʚʦʟʨʘʩʪʝ 55 ʣʝʪ  

ʥʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ (ʇʇ) ˉ 1-24 

 

ˉ ʇʇ 

ʇʣʦ-

ʱʘʜʴ, 

ʛʘ 

ɾʠʚʳʭ 

ʜʝʨʝʚʴʝʚ, ʰʪ. 
ʉʨʝʜʥʠʝ ʇʦʣʥʦʪʘ,  ʤ2/ʛʘ ʇʦʣʥʦʪʘ 

ʦʪʥʦʩʠ-

ʪʝʣʴʥʘʷ 

ɿʘʧʘʩ, 

ʤ3/ʛʘ ʥʘ 

ʇʇ 

ʥʘ 1 

ʛʘ 
ɼ, ʩʤ 

ʅʩʨ, 

ʤ 

ʅʛʦʩʧ, 

ʤ 

ʥʘ 

ʇʇ 

ʩʪʘʥʜʘʨ-

ʪʥʘʷ 

1 0.071 93 1310 20.8 27.5 28.4 39.9 45.7 0.87 500 

2 0.071 106 1490 20.0 26.3 27.6 43.5 45.3 0.96 560 

3 0.071 115 1620 19.0 26 27.3 44.0 45.2 0.97 560 

4 0.071 109 1530 18.4 25.7 27.3 45.7 45.2 1.01 580 

5 0.071 94 1320 18.8 25.8 27.3 42.3 45.2 0.94 540 

6 0.071 90 1270 20.3 27.6 28.3 46.0 45.6 1.01 580 

7 0.071 67 940 22.5 28 28.7 39.2 45.8 0.86 490 

8 0.071 73 1030 23.1 28.1 28.7 46.5 45.8 1.02 590 

9 0.071 79 1110 21.6 27.9 28.5 40.8 45.7 0.89 520 

10 0.083 88 1060 21.5 27.8 28.2 38.4 45.6 0.84 490 

11 0.087 98 1130 21.6 27.8 28.2 41.4 45.6 0.91 520 

12 0.087 96 1100 22.0 27.9 28.3 42.1 45.6 0.92 530 

13 0.081 98 1210 21.2 27.6 28.5 42.5 45.7 0.93 540 

14 0.103 97 940 23.0 27.8 28.6 42.1 45.7 0.92 530 

15 0.099 110 1110 22.0 27.7 28.5 42.0 45.7 0.92 530 

16 0.093 110 1180 21.4 27.5 28.5 43.7 45.7 0.96 560 

17 0.078 100 1400 20.2 27.3 28.3 44.9 45.6 0.98 570 

18 0.0795 100 1260 20.7 27.4 28.5 43.3 45.7 0.95 550 

19 0.073 109 1490 19.4 26.8 29 44.1 46 0.96 550 

20 0.066 89 1350 20.4 27.3 29.1 44.4 46 0.97 560 

21 0.075 93 1240 21.5 27.5 29.1 45.0 46 0.98 570 

22 0.078 96 1230 20.6 27.4 29.1 41.1 46 0.89 520 

23 0.079 99 1250 21.6 27.5 29.1 46.0 46 1.00 580 

24 0.087 121 1390 20.5 27.5 29.1 46.1 46 1.00 580 

ʉʨʝʜ-

ʥʝʝ 
0.079 97 1248 20.9 27.3 28.4 43.0 45.7 0.94 545 

ʂʦʣʝʙʘʥʠʷ ʦʪ 

ʩʨʝʜʥʝʛʦ, % 

ʤʘʢʩ. 130 110 103 102 108 101 108 108 

ʤʠʥ. 75 88 94 96 89 99 89 90 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ5. 2021 

https://doi.org/10.33619/2414-2948/66 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 30 

 

 

ɸʥʘʣʠʟ ʊʘʙʣʠʮʳ 1 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʛʫʩʪʦʪʘ ʢʫʣʴʪʫʨ ʦʪ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ 1248 ʰʪ./ʛʘ  

ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 75ï130% ʩ ʨʘʟʣʠʯʠʝʤ ʢʨʘʡʥʠʭ ʟʥʘʯʝʥʠʡ ʚ 1.73 ʨʘʟʘ ʠ ʵʪʦ ʦʪʢʨʳʚʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ  ʨʘʟʜʝʣʝʥʠʷ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʧʦ ʵʪʦʤʫ ʬʘʢʪʦʨʫ.  

ʆʪʤʝʪʠʤ, ʯʪʦ ʩʨʝʜʥʠʝ ʚʳʩʦʪʳ ʥʘ ʧʨʦʙʘʭ ʢʦʣʝʙʘʣʠʩʴ ʦʪ -5.9 ʜʦ +2.9% ʦʪ ʩʨʝʜʥʝʡ ʚʳʩʦʪʳ 

ʧʦ ʫʯʘʩʪʢʫ ʠ ʨʘʟʤʘʭ ʢʦʣʝʙʘʥʠʡ ʩʦʩʪʘʚʠʣ 8.8%, ʪʦʛʜʘ ʢʘʢ ʩʨʝʜʥʠʝ çʚʝʨʭʥʠʝè ʚʳʩʦʪʳ ʠʤʝʣʠ 

ʢʦʣʝʙʘʥʠʷ ʦʪ -4.0 ʜʦ +2.4% ʩ ʨʘʟʤʘʭʦʤ 6.4%, ʪ.ʝ. ʚ 1.4 ʨʘʟʘ ʤʝʥʴʰʠʤ,  ʯʪʦ ʧʦʜʪʚʝʨʜʠʣʦ ʢʘʢ 

ʚʳʩʦʢʫʶ ʦʜʥʦʨʦʜʥʦʩʪʴ ʫʩʣʦʚʠʡ ʥʘ ʫʯʘʩʪʢʝ, ʪʘʢ  ʠ ʧʨʘʚʠʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ  çʚʝʨʭʥʝʡè 

ʚʳʩʦʪʳ ʜʣʷ ʠʭ ʦʮʝʥʢʠ.  

ɺ ʮʝʣʦʤ ʧʦ ʚʳʜʝʣʫ ʢʫʣʴʪʫʨ ʥʘ ʛʣʫʙʠʥʝ 2.0ï3.0 ʤ ʟʘʣʝʛʘʶʪ ʧʨʦʩʣʦʡʢʠ ʧʣʦʪʥʦʛʦ 

ʦʧʝʩʯʘʥʝʥʥʦʛʦ ʩʫʛʣʠʥʢʘ ʙʫʨʦʛʦ ʮʚʝʪʘ, ʠ ʦʥʠ ʷʚʣʷʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʚʦʜʦʫʧʦʨʥʳʤ 

ʛʦʨʠʟʦʥʪʦʤ. ʄʝʭʘʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʳ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʩʫʧʝʩʯʘʥʘʷ. ʊʘʢʠʝ ʧʦʯʚʳ ʥʘ 

ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʚ ʜʦʣʠʥʘʭ ʨʝʢ, ʜʦʩʪʠʛʘʶʱʠʭ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʤʦʱʥʦʩʪʠ ʚ 7ï10 ʤ, 

ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʩʦʩʥʳ ʠ ʧʦʵʪʦʤʫ ʥʝ ʩʣʫʯʘʡʥʦ ʧʨʠ çʚʝʨʭʥʝʡè ʚʳʩʦʪʝ 28.4 ʤ 

(ʤʝʩʪʘʤʠ ʜʦ 29.1 ʤ) ʠ ʚʦʟʨʘʩʪʝ 55 ʣʝʪ ʥʘʩʘʞʜʝʥʠʝ ʨʘʩʪʝʪ ʧʦ 1ɹ ʢʣʘʩʩʫ ʙʦʥʠʪʝʪʘ. ʕʪʦ ʦʯʝʥʴ 

ʧʨʦʜʫʢʪʠʚʥʳʡ ʣʝʩ,  ʠ ʪʝʤ ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʦ ʫʟʥʘʪʴ, ʢʘʢ ʞʝ ʚ ʥʝʤ ʧʨʦʪʝʢʘʣʘ ʢʦʥʢʫʨʝʥʪʥʘʷ 

çʙʦʨʴʙʘè ʤʝʞʜʫ ʜʝʨʝʚʴʷʤʠ ʟʘ ʨʝʩʫʨʩʳ ʧʠʪʘʥʠʷ. 

ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʪʦʛʦ,  ʚ ʢʘʢʦʤ ʥʘʧʨʘʚʣʝʥʠʠ  ʨʘʙʦʪʘʪʴ ʩʦ ʩʪʦʣʴ ʛʨʦʤʘʜʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, 

ʤʳ ʚʳʙʨʘʣʠ ʚʥʘʯʘʣʝ ʜʣʷ ʘʥʘʣʠʟʘ ʦʜʥʫ ʧʨʦʙʥʫʶ ʧʣʦʱʘʜʴ ˉ23, ʛʜʝ ʛʫʩʪʦʪʘ ʠ ʜʠʘʤʝʪʨ ʙʣʠʟʢʠ 

ʢ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʷʤ, ʘ ʧʦʣʥʦʪʘ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘ ʠ ʨʘʚʥʘ 1,0. ʅʘ ʧʣʘʥʝ ʧʦʢʘʟʘʥʳ ʥʦʤʝʨʘ 

ʜʝʨʝʚʴʝʚ ʠ ʧʦʣʠʛʦʥʳ ʠʭ ʧʠʪʘʥʠʷ ʜʣʷ ʜʚʫʭ ʩʦʩʪʦʷʥʠʡ: ʜʦ ʚʦʟʨʘʩʪʘ 30ï40 ʣʝʪ ʠ ʠʭ 

ʫʚʝʣʠʯʝʥʥʳʡ ʨʘʟʤʝʨ ʧʦʩʣʝ ʦʪʧʘʜʘ ʯʘʩʪʠ ʜʝʨʝʚʴʝʚ (ʈʠʩʫʥʦʢ 2).  
 

 
 

ʈʠʩʫʥʦʢ 2. ʇʨʦʙʥʘʷ ʧʣʦʱʘʜʴ ˉ 23 ʩʦ ʩʨʝʜʥʝʡ ʛʫʩʪʦʪʦʡ ʠ ʧʦʣʥʦʪʦʡ 1.0. ʊʨʝʫʛʦʣʴʥʳʝ ʤʘʨʢʝʨʳ ï 

ʜʝʨʝʚʴʷ, ʦʪʧʘʚʰʠʝ ʚ ʚʦʟʨʘʩʪʝ 30-40 ʣʝʪ; ʦʚʘʣʳ ï ʩʫʭʦʩʪʦʡʥʳʝ ʜʝʨʝʚʴʷ. ʉʝʨʳʝ ʧʦʣʠʛʦʥʳ ï ʧʣʦʱʘʜʠ 

ʧʠʪʘʥʠʷ ʜʦ ʚʦʟʨʘʩʪʘ 30-40 ʣʝʪ, ʩʠʥʠʝ ʧʦʣʠʛʦʥʳ ʩ ʥʘʣʦʞʝʥʠʝʤ ï ʫʚʝʣʠʯʝʥʥʳʝ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʚ 41ï

55 ʣʝʪ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ5. 2021 

https://doi.org/10.33619/2414-2948/66 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 31 

 

ʆʪʤʝʪʠʤ, ʯʪʦ ʥʘ ʈʠʩʫʥʢʝ 2 ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʷʜʦʤ ʪʨʠ ʜʝʨʝʚʘ ʩ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ 

ʧʣʦʱʘʜʴʶ ʧʠʪʘʥʠʷ (ʠʭ ʥʦʤʝʨʘ 3138, 3139 ʠ 3140). ʆʥʠ ʜʦʩʪʠʛʣʠ  ʜʠʘʤʝʪʨʦʚ 28, 34 ʠ 14 ʩʤ ʠ 

ʜʘʣʝʝ ʥʘ ʈʠʩʫʥʢʝ 3 ʦʥʠ ʚʠʜʥʳ ʢʘʢ ʪʦʯʢʠ ʥʘʧʨʦʪʠʚ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʩʦ ʟʥʘʯʝʥʠʝʤ 1,7. ʄʦʞʥʦ 

ʧʦʣʘʛʘʪʴ, ʯʪʦ ʜʣʷ ʧʝʨʚʳʭ ʜʚʫʭ ʜʝʨʝʚʴʝʚ ʫʩʣʦʚʠʷ ʩʣʦʞʠʣʠʩʴ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦ, ʪʘʢ ʢʘʢ  

ʚʙʣʠʟʠ ʥʠʭ ʦʪʧʘʣʦ ʩʨʘʟʫ ʜʚʘ ʜʝʨʝʚʘ (ʥʘ ʧʣʘʥʝ ʜʚʘ ʪʨʝʫʛʦʣʴʥʳʭ ʤʘʨʢʝʨʘ) ʠ ʧʣʦʱʘʜʴ ʠʭ 

ʧʠʪʘʥʠʷ ʚʦʟʨʦʩʣʘ; ʜʣʷ ʫʯʝʪʘ ʵʪʦʛʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʤʳ ʠ ʧʦʩʪʨʦʠʣʠ ʥʦʚʳʝ ʧʦʣʠʛʦʥʳ ʚʦʢʨʫʛ 

ʜʝʨʝʚʴʝʚ, ʢʦʪʦʨʳʝ ʠʤʝʣʠ ʧʦʛʠʙʰʠʭ ʚ 30ï40 ʣʝʪ ʩʦʩʝʜʝʡ (ʚʩʝʛʦ 50 ʧʦʣʠʛʦʥʦʚ ʩ ʥʘʣʦʞʝʥʠʝʤ 

ʩʠʥʝʛʦ ʮʚʝʪʘ).  

 

 
ʈʠʩʫʥʦʢ 3.  ɺʣʠʷʥʠʝ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʜʝʨʝʚʘ ʥʘ ʜʠʘʤʝʪʨ ʩʪʚʦʣʘ. ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʣʠʥʠʷ ï 

ʧʨʝʚʳʰʝʥʠʝ ʜʠʘʤʝʪʨʘ ʥʘ 30 % ʦʪ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ. 

 

ɼʣʷ ʧʦʣʠʛʦʥʦʚ ʧʠʪʘʥʠʷ ʦʧʨʝʜʝʣʠʣʠ ʧʣʦʱʘʜʴ ʠ ʧʦʩʪʨʦʠʣʠ ʜʠʘʛʨʘʤʤʫ ʩʚʷʟʠ ʤʝʞʜʫ 

ʧʣʦʱʘʜʴʶ ʧʠʪʘʥʠʷ ʜʝʨʝʚʘ ʠ ʜʠʘʤʝʪʨʦʤ ʝʛʦ ʩʪʚʦʣʘ (ʈʠʩʫʥʦʢ 3), ʛʜʝ  ʩʫʱʝʩʪʚʫʝʪ ʜʦʩʪʦʚʝʨʥʘʷ 

ʢʦʨʨʝʣʷʮʠʷ r = 0.270Ñ0.090, ʘ ʣʠʥʝʡʥʳʡ ʪʨʝʥʜ ʠʤʝʝʪ ʧʦʢʘʟʘʪʝʣʴ ʘʧʧʨʦʢʩʠʤʘʮʠʠ R2 = 0.072, 

ʪ. ʝ. ʜʦʩʪʘʚʰʘʷʩʷ ʜʝʨʝʚʫ ʚ ʚʦʟʨʘʩʪʝ 30ï40 ʣʝʪ ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ ʦʯʝʥʴ ʩʣʘʙʦ ʧʦʚʣʠʷʣʘ ʥʘ 

ʨʘʟʤʝʨ ʝʛʦ ʩʪʚʦʣʘ ʠ ʝʝ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʢʘʢ ʬʘʢʪʦʨ, ʧʦʜʝʡʩʪʚʦʚʘʚʰʠʡ ʥʘ ʨʦʩʪ ʩʦʩʥʳ ʧʦ 

ʜʠʘʤʝʪʨʫ ʩʧʫʩʪʷ ʧʨʠʤʝʨʥʦ 20 ʣʝʪ ʩ ʩʠʣʦʡ ʚʩʝʛʦ ʣʠʰʴ 7,3% 

ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʥʘ ʈʠʩʫʥʢʝ 3 ʠʟ ʜʝʩʷʪʠ ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʜʝʨʝʚʴʝʚ ʰʝʩʪʴ ʠʤʝʶʪ 

ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ ʚʳʰʝ ʩʨʝʜʥʝʡ (ʦʥʠ ʩʧʨʘʚʘ ʦʪ ʚʝʨʪʠʢʘʣʴʥʦʡ ʣʠʥʠʠ), ʠ ʧʦʵʪʦʤʫ ʠʭ 

ʚʳʜʘʶʱʠʝʩʷ ʨʘʟʤʝʨʳ ʦʙʷʟʘʥʳ ʥʝ ʛʝʥʝʪʠʯʝʩʢʠʤ ʧʨʝʠʤʫʱʝʩʪʚʘʤ,  ʘ ʙʘʥʘʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ 

ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ. ʊʦ ʝʩʪʴ ʬʘʢʪʦʨ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʥʘ 60% ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʟʜʝʩʴ ʧʦʷʚʣʝʥʠʝ ʚ 

ʜʨʝʚʦʩʪʦʝ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʜʝʨʝʚʴʝʚ, ʢʦʪʦʨʳʝ ʚ ʩʝʣʝʢʮʠʠ ʦʪʥʦʩʷʪ ʢ çʧʣʶʩʦʚʳʤè ʜʝʨʝʚʴʷʤ.  
ʆʜʥʘʢʦ ʯʝʪʳʨʝ ʢʨʫʧʥʳʭ ʜʝʨʝʚʘ ʠʟ ʵʪʠʭ ʜʝʩʷʪʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʜʠʘʛʨʘʤʤʝ ʣʝʚʝʝ 

ʚʝʨʪʠʢʘʣʠ ʠ ʧʦʵʪʦʤʫ ʤʦʛʫʪ ʦʙʣʘʜʘʪ ɹ ʭʦʨʦʰʠʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʟʘʜʘʪʢʘʤʠ ʜʣʷ ʨʦʩʪʘ ʚ 

ʩʪʝʩʥʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʕʪʠ ʨʘʩʩʫʞʜʝʥʠʷ ʛʦʚʦʨʷʪ ʚ ʧʦʣʴʟʫ ʪʦʛʦ, ʯʪʦ ʛʝʥʝʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʜʝʨʝʚʘ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʝʛʦ ʨʘʟʤʝʨ rʟʜʝʩʴ ʥʝ ʙʦʣʝʝ ʯʝʤ ʚ 40% ʩʣʫʯʘʝʚ. ɺ ʮʝʣʦʤ ʞʝ 1/3 ʦʙʱʝʛʦ 

ʯʠʩʣʘ ʜʝʨʝʚʴʝʚ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʥʘ ʤʘʣʳʭ ʧʣʦʱʘʜʷʭ ʧʠʪʘʥʠʷ, ʠ ʟʜʝʩʴ ʢʨʫʧʥʳʭ  ʜʝʨʝʚʴʝʚ ʥʝʪ. 

ʇʦʵʪʦʤʫ ʪʦʯʥʘʷ ʛʝʥʝʪʠʯʝʩʢʘʷ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʴ ʨʦʩʪʘ ʢʨʫʧʥʳʭ ʜʝʨʝʚʴʝʚ ʦʩʪʘʝʪʩʷ ʥʝ ʷʩʥʦʡ, ʠ 

ʥʫʞʝʥ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʥʘ ʜʨʫʛʠʭ ʧʨʦʙʘʭ. 

ʆʪʜʝʣʴʥʦ ʥʘ ʈʠʩʫʥʢʝ 3 ʤʘʨʢʝʨʘʤʠ-ʦʚʘʣʘʤʠ ʧʦʢʘʟʘʥʳ 16 ʩʫʭʦʩʪʦʡʥʳʭ ʜʝʨʝʚʴʝʚ, ʠ ʦʥʠ 
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ʤʘʣʦ ʯʝʤ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʧʦʣʦʞʝʥʠʷ ʞʠʚʳʭ ʜʝʨʝʚʴʝʚ. ʆʜʥʘʢʦ ʚʩʝ ʞʝ  ʙʦʣʴʰʘʷ ʠʭ ʯʘʩʪʴ, 10 ʠʟ 

16 ʰʪ. (62%), ʠʤʝʣʠ ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ ʤʝʥʝʝ ʩʨʝʜʥʝʡ, ʠ ʧʦʵʪʦʤʫ ʤʦʞʥʦ ʧʦʢʘ ʩʯʠʪʘʪʴ, ʯʪʦ 

ʫʤʝʥʴʰʝʥʠʝ ʧʣʦʱʘʜʠ  ʧʠʪʘʥʠʷ ʧʨʠʚʝʣʦ ʢ ʠʭ ʛʠʙʝʣʠ ʚ ʙʦʣʝʝ ʯʝʤ ʧʦʣʦʚʠʥʝ ʩʣʫʯʘʝʚ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʥʝʠʟʚʝʩʪʥʦ, ʢʘʢʠʝ ʧʦ ʨʘʟʤʝʨʘʤ ʩʦʩʝʜʠ ʠʭ ʦʢʨʫʞʘʣʠ, ʠ ʝʩʣʠ ʦʥʠ ʙʳʣʠ ʙʦʣʴʰʝ ʧʦ 

ʨʘʟʤʝʨʘʤ, ʪʦ ʥʝ ʚʠʥʦʚʘʪʳ ʣʠ ʦʥʠ ʚ ʧʦʚʳʰʝʥʥʦʤ ʢʦʥʢʫʨʝʥʪʥʦʤ ʜʘʚʣʝʥʠʠ ʥʘ ʫʩʦʭʰʠʝ ʜʝʨʝʚʴʷ? 

ʅʦ ʚʦʧʨʦʩ ʵʪʦʪ ʥʫʞʜʘʝʪʩʷ ʚ ʩʦʚʝʨʰʝʥʥʦ ʦʪʜʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ.  

ɼʘʣʝʝ, ʠʩʧʦʣʴʟʫʷ ʥʦʚʳʝ ʧʦʣʠʛʦʥʳ ʜʣʷ ʚʦʟʨʘʩʪʘ 41ï55 ʣʝʪ ʤʦʞʥʦ ʚʳʷʩʥʠʪʴ, ʢʘʢ ʠʭ 

ʫʚʝʣʠʯʝʥʥʘʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʚʦʟʨʘʩʪʦʤ ʜʦ 40 ʣʝʪ ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ ʠʟʤʝʥʠʣʘ ʩʠʣʫ ʝʝ ʚʣʠʷʥʠʷ 

ʥʘ ʜʠʘʤʝʪʨ ʩʪʚʦʣʘ. ʄʳ ʧʦʩʪʨʦʠʣʠ ʪʦʯʝʯʥʫʶ ʜʠʘʛʨʘʤʤʫ ʧʦ ʜʚʫʤ ʨʷʜʘʤ ʜʘʥʥʳʭ: ʜʣʷ ʧʣʦʱʘʜʠ 

ʧʠʪʘʥʠʷ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 40 ʣʝʪ ʠ ʜʣʷ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʚ ʚʦʟʨʘʩʪʝ 41ï55ʣʝʪ ʧʨʠ ʜʠʘʤʝʪʨʘʭ 

ʩʪʚʦʣʘ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʟʷʪʳ ʜʣʷ 55-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʠ ʥʝ ʤʝʥʷʣʠʩʴ (ʈʠʩʫʥʦʢ 4).  

 

 
 

ʈʠʩʫʥʦʢ 4. ʋʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʫ ʯʘʩʪʠ ʜʝʨʝʚʴʝʚ ʧʦʩʣʝ ʦʪʧʘʜʘ ʠʭ ʩʦʩʝʜʝʡ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʝʞʥʝʝ ʚʣʠʷʥʠʝ ʥʦʚʦʡ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʥʘ ʜʠʘʤʝʪʨ ʩʪʚʦʣʘ 

 

ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʫʚʝʣʠʯʝʥʥʘʷ ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ ʥʠʯʝʛʦ ʥʝ ʠʟʤʝʥʠʣʘ ʚ ʩʠʣʝ ʝʝ ʚʣʠʷʥʠʷ ʥʘ 

ʜʠʘʤʝʪʨ ʩʪʚʦʣʘ ð ʧʦʢʘʟʘʪʝʣʴ R2 ʣʠʥʝʡʥʦʛʦ ʪʨʝʥʜʘ ʜʣʷ çʩʪʘʨʦʡè ʠ çʥʦʚʦʡè ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ 

ʙʳʣ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʳʤ (0,52 ʠ 0,49).  ʊʝʤ ʥʝ ʤʝʥʝʝ, ʝʩʪʴ ʥʘʜʝʞʜʘ ʥʘ ʪʦ, ʯʪʦ ʥʘ ʜʨʫʛʠʭ 

ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ ʵʪʘ ʩʚʷʟʴ ʚʦʟʨʘʩʪʝʪ; ʢ ʪʦʤʫ ʞʝ ʚʳʙʦʨʢʘ ʠʟ 50 ʧʦʣʠʛʦʥʦʚ ʤʘʣʘ ʜʣʷ ʦʮʝʥʢʠ 

ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʩʣʘʙʳʤʠ ʢʦʨʨʝʣʷʮʠʷʤʠ, ʢʦʪʦʨʳʝ ʜʣʷ ʩʪʘʨʦʡ ʠ ʥʦʚʦʡ ʧʣʦʱʘʜʝʡ ʧʠʪʘʥʠʷ ʥʘ 

ʨʠʩʫʥʢʝ 4 ʙʳʣʠ ʨʘʚʥʳ,  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, r = 0,229Ñ0,14 ʠ  r = 0,221Ñ0,13. 

ʇʨʦʚʝʨʷʷ ʵʪʫ ʥʘʜʝʞʜʫ ʚ ʙʦʣʝʝ ʢʨʫʧʥʦʤ ʤʘʩʩʠʚʝ ʜʘʥʥʳʭ, ʤʳ ʨʘʩʩʯʠʪʘʣʠ ʜʘʣʝʝ 

ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʧʣʦʱʘʜʴʶ ʧʠʪʘʥʠʷ ʠ ʜʠʘʤʝʪʨʦʤ ʩʪʚʦʣʘ ʫʞʝ ʥʘ 17 ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ. ɺ 

ʵʪʦʡ ʙʦʣʴʰʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʨʝʜʥʷʷ ʛʫʩʪʦʪʘ ʙʳʣʘ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ (1308 ʰʪ./ʛʘ), ʯʝʤ ʩʨʝʜʥʷ ̫

ʛʫʩʪʦʪʘ ʥʘ 24-ʭ ʧʨʦʙʘʭ ʚ ʧʨʝʜʳʜʫʱʝʡ ʊʘʙʣʠʮʝ 1. ʀʭ ʧʦʜʝʣʠʣʠ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʩ ʛʫʩʪʦʪʦʡ 

ʚʳʰʝ ʩʨʝʜʥʝʡ (çʛʫʩʪʳʝ ʤʝʩʪʘè) ʠ ʩ ʛʫʩʪʦʪʦʡ ʤʝʥʝʝ ʩʨʝʜʥʝʡ (çʨʝʜʢʠʝ ʤʝʩʪʘè). ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʩʜʝʣʘʣʠ ʝʱʝ ʧʦ ʜʚʝ ʚʳʙʦʨʢʠ, ʧʝʨʚʫʶ ʠʟ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʘʢ 

ʢʦʥʪʨʦʣʴ (ʊʘʙʣʠʮʘ 2). 
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ʊʘʙʣʠʮʘ 2.  

ɺʣʠʷʥʠʝ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ (S) ʥʘ ʜʠʘʤʝʪʨ ʩʪʚʦʣʘ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʢʦʨʨʝʣʷʮʠʠ (r) ʚ ʜʚʫʭ ʚʳʙʦʨʢʘʭ.  

ɺ ʧʝʨʚʦʡ ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ ʥʝ ʤʝʥʷʣʘʩʴ (S0), ʚʦ ʚʪʦʨʦʡ ʙʳʣʘ ʫʚʝʣʠʯʝʥʘ ʧʦʩʣʝ ʦʪʧʘʜʘ ʜʝʨʝʚʴʝʚ ʚ 

ʚʦʟʨʘʩʪʝ 30-40 ʣʝʪ ʦʪ ʥʘʯʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ (S1) ʜʦ ʫʚʝʣʠʯʝʥʥʦʛʦ ʚ 41-55 ʣʝʪ (S2) 

  
ˉ ʇʇ ʊʝʢʫʱʘʷ 

ʛʫʩʪʦʪʘ

, ʰʪ./ʛʘ 

ʇʦʩʪʨʦʝʥ

ʦ 

ʧʦʣʠʛʦʥʦʚ 

ʧʠʪʘʥʠʷ 

ʜʣʷ 

ʚʦʟʨʘʩʪʘ 

30-40 

ʣʝʪ, ʰʪ. 

ʂʦʨʨʝʣʷʮ

ʠʷ 

ʧʣʦʱʘʜʠ 

ʧʠʪʘʥʠʷ 

ʩ 

ʜʠʘʤʝʪʨ

ʦʤ 

ʩʪʚʦʣʘ, r 

ʂʦʥʪʨʦʣʴʥʘʷ  

ʚʳʙʦʨʢʘ 1. ʇʦʣʠʛʦʥʳ, 

ʥʝ ʤʝʥʷʚʰʠʝ ʧʣʦʱʘʜʴ  

(S0), ʤ
2 

  ʆʧʳʪʥʘʷ ʚʳʙʦʨʢʘ 2. ʇʦʣʠʛʦʥʳ, 

ʠʟʤʝʥʠʚʰʠʝ ʧʣʦʱʘʜʴ, ʤ2: 

ʚ ʚʦʟʨʘʩʪʝ 30ï40 ʣʝʪ ï  S1 

ʚ ʚʦʟʨʘʩʪʝ 41ï55 ʣʝʪ ï S2    

ʰʪ. S0 r0 ʰʪ

. 

S1 S2 r1 r2 

çɻʫʩʪʳʝ ʤʝʩʪʘè 

3 1580 112 0,21 78 5,37 0,22 34 4,58 5,57 0,17 0,21 

4 1530 109 0,13 71 4,7 0,19 38 5,06 6,20 0,02 0,11 

2 1490 105 0,24 74 6,24 0,25 31 4,72 5,93 0,43 0,26 

19 1490 96 0,31 57 5,3 0,42 39 5,36 6,70 0,06 0,35 

17 1400 100 0,15 50 6,24 0,38 50 5,91 7,12 -0,04 0,00 

24 1390 129 0,12 74 6,76 0,24 55 6,53 7,91 0,19 0,15 

20 1350 89 0,16 66 6,1 0,10 23 5,50 6,50 0,38 0,26 

5 1320 94 0,16 72 6,2 0,08 22 4,77 5,90 0,56 0,58 

1 1310 94 0,23 47 5,98 0,27 47 6,21 7,78 0,20 0,10 

ʉʫʤʤʘ  928  589   339     

ʉʨʝʜʥʝʝ 1429  0,190  5,88 0,239  5,40 6,63 0,221 0,226 

çʈʝʜʢʠʝ ʤʝʩʪʘè 

6 1270 91 0,27 52 6,37 0,38 39 6,08 7,70 0,13 0,22 

18 1270 100 0,13 78 6,23 0,09 22 5,69 6,84 0,37 0,25 

23 1250 98 0,25 48 5,79 0,13 50 6,72 8,35 0,22 0,22 

21 1240 93 0,40 58 7,00 0,37 35 5,27 6,50 0,42 0,49 

22 1230 95 0,44 53 6,35 0,52 42 5,34 6,70 0,24 0,19 

9 1110 79 0,28 55 7,70 0,41 24 6,22 7,70 0,13 0,20 

8 1030 72 0,46 58 9,60 0,47 14 7,45 8,90 0,28 0,42 

7 940 68 0,35 37 9,35 0,39 31 6,32 8,40 -0,14 0,19 

ʉʫʤʤʘ  696  439   257     

ʉʨʝʜʥʝʝ 1168  0,322  7,29 0,344  6,14 7,64 0,207 0,272 

ɺʤʝʩʪʝ çʛʫʩʪʳʝè ʠ çʨʝʜʢʠʝè ʤʝʩʪʘ 

ʉʫʤʤʘ  1624  1028   596     

ʉʨʝʜʥʝ

ʝ 
1308  0,252  6,54 0,288  5,75 7,10 0,214 0,248 

ʉʠʣʘ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ, % 6.4   8.3    4.6 6.1 

ʇʨʠʤʝʯʘʥʠʝ: ʟʘʢʨʘʰʝʥʳ ʷʯʝʡʢʠ ʩ ʢʦʨʨʝʣʷʮʠʷʤʠ, ʜʦʩʪʦʚʝʨʥʳʤʠ ʧʨʠ t 0.95 

 

ɺʩʝʛʦ ʠʟʫʯʠʣʠ 1624 ʧʦʣʠʛʦʥʘ ʧʠʪʘʥʠʷ,  ʠʟ ʥʠʭ 928 ʚ ʛʫʩʪʳʭ ʤʝʩʪʘʭ ʠ 696 ð ʚ ʨʝʜʢʠʭ 

ʤʝʩʪʘʭ ʢʫʣʴʪʫʨ. ʂʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʧʣʦʱʘʜʴʶ ʧʠʪʘʥʠʷ ʠ ʜʠʘʤʝʪʨʦʤ ʩʪʚʦʣʘ ʚ ʛʫʩʪʳʭ ʤʝʩʪʘʭ 

ʩʦʩʪʘʚʠʣʘ r = 0,190Ñ0,003, ʘ ʚ ʨʝʜʢʠʭ ʤʝʩʪʘʭ ʦʥʘ ʚʦʟʨʦʩʣʘ ʜʦ r = 0.322Ñ0.003. ʈʘʟʣʠʯʠʝ 

ʚʳʩʦʢʦ ʜʦʩʪʦʚʝʨʥʦ ʧʨʠ t = 2,84 > t0.99 = 2,6. ʕʪʦ ʫʙʝʞʜʘʝʪ ʥʘʩ ʚ ʪʦʤ, ʯʪʦ  ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ 

ʧʠʪʘʥʠʷ ʧʨʠʚʝʣʦ ʚ ʨʝʜʢʠʭ ʤʝʩʪʘʭ ʜʨʝʚʦʩʪʦʷ ʢ ʙʦӢʣʴʰʠʤ ʫʚʝʣʠʯʝʥʠʷʤ ʚ ʨʘʟʤʝʨʝ ʩʪʚʦʣʘ, ʯʝʤ ʚ 

ʛʫʩʪʳʭ ʤʝʩʪʘʭ. ʊʦ ʝʩʪʴ ʧʦʣʫʯʠʣʦʩʴ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʪʦ, ʯʪʦ ʦʞʠʜʘʣʦʩʴ ʠʟ ʜʦʢʪʨʠʥʳ 
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ʢʦʥʢʫʨʝʥʮʠʠ ʤʝʞʜʫ ʜʝʨʝʚʴʷʤʠ ʩʦʩʥʳ, ʘ ʠʤʝʥʥʦ, ʯʪʦ ʚ ʛʫʩʪʳʭ ʤʝʩʪʘʭ ʢʦʥʢʫʨʝʥʮʠʷ 

ʚʦʟʨʘʩʪʘʝʪ, ʠ ʯʪʦ ʪʘʤ ʚʣʠʷʥʠʝ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ  ʪʘʢʞʝ çʜʦʣʞʥʦ ʙʳʪʴè ʩʠʣʴʥʝʝ, ʯʝʤ ʚ ʤʝʩʪʘʭ 

ʩ ʤʝʥʴʰʝʡ ʛʫʩʪʦʪʦʡ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʵʪʦʛʦ ʥʝ ʧʨʦʠʟʦʰʣʦ, ʠ ʢʘʢ ʪʫʪ ʙʳʪʴ? ʏʪʦ ʞʝ ʧʨʦʠʩʭʦʜʠʪ 

ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʚʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ ʜʝʨʝʚʴʝʚ ʚ ʙʦʣʝʝ ʛʫʩʪʳʭ ʤʝʩʪʘʭ,  ʝʩʣʠ ʪʘʤ ʚʣʠʷʥʠʝ 

ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʦʩʣʘʙʝʚʘʝʪ?  

ʅʦ ʧʦʢʘ ʦʩʪʘʚʠʤ ʵʪʦʪ ʚʦʧʨʦʩ ʥʘ ʢʦʥʝʮ ʩʪʘʪʴʠ ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ, ʠ ʨʘʩʩʤʦʪʨʠʤ ʚʣʠʷʥʠʝ 

ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʧʨʠ ʝʝ ʫʚʝʣʠʯʝʥʠʠ ʧʦʩʣʝ ʦʪʧʘʜʘ ʯʘʩʪʠ ʜʝʨʝʚʴʝʚ-ʩʦʩʝʜʝʡ ʚʙʣʠʟʠ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʜʝʨʝʚʘ, ʪ.ʝ. ʥʘ ʫʨʦʚʥʝ ʤʠʢʨʦʮʝʥʦʟʘ. ɺ ʮʝʣʦʤ ʝʝ ʫʚʝʣʠʯʠʣʠ 596 ʜʝʨʝʚʴʝʚ 

(36,7%), ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʛʫʩʪʳʭ ʤʝʩʪʘʭ 36,5%, ʠ ʚ ʨʝʜʢʠʭ ʤʝʩʪʘʭ 37% ʜʝʨʝʚʴʝʚ. ʊʦ ʝʩʪʴ ʠ ʚ 

ʛʫʩʪʳʭ, ʠ ʚ ʨʝʜʢʠʭ ʤʝʩʪʘʭ ʦʪʧʘʚʰʠʝ ʜʝʨʝʚʴʷ ʫʚʝʣʠʯʠʚʘʣʠ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʫ ʦʩʪʘʚʰʠʭʩʷ 

ʜʝʨʝʚʴʝʚ ʩ ʧʦʯʪʠ ʦʜʠʥʘʢʦʚʦʡ ʯʘʩʪʦʪʦʡ, ʠ ʤʳ ʧʦʣʫʯʘʝʤ ʥʝʢʦʝ ʨʘʚʝʥʩʪʚʦ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʥʘʯʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʷʭ. ʕʪʦʪ ʬʘʢʪ, ʥʘʙʣʶʜʘʝʤʳʡ ʚʦ ʚʪʦʨʦʤ ʢʣʘʩʩʝ ʚʦʟʨʘʩʪʘ, 

ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʚʦʧʨʦʩ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʟʨʝʞʠʚʘʥʠʷ ʚ ʤʠʢʨʦʮʝʥʦʟʘʭ ʥʝ ʪʘʢ ʧʨʦʩʪ, ʠ 

ʥʫʞʜʘʝʪʩʷ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʠʟʫʯʝʥʠʠ. 

ʇʨʦʜʦʣʞʠʤ ʘʥʘʣʠʟ ʊʘʙʣʠʮʳ 2, ʛʜʝ ʚ ʛʫʩʪʳʭ ʤʝʩʪʘʭ  ʤʳ ʚʳʩʪʨʦʠʣʠ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ 

928 ʧʦʣʠʛʦʥʦʚ. ʀʟ ʥʠʭ ʩʬʦʨʤʠʨʦʚʘʣʠ 2 ʚʳʙʦʨʢʠ. ɺ ʢʦʥʪʨʦʣʴʥʫʶ ʚʳʙʦʨʢʫ 1 ʚʢʣʶʯʠʣʠ 589 

ʜʝʨʝʚʴʝʚ, ʥʝ ʠʟʤʝʥʠʚʰʠʭ ʩʚʦʶ ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ ʩ ʦʙʦʟʥʘʯʝʥʠʝʤ ʝʝ ʢʘʢ S0. ɺ ʚʳʙʦʨʢʫ 2 

ʧʦʜʦʙʨʘʣʠ 339 ʧʦʣʠʛʦʥʦʚ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʠʭ ʩʨʝʜʥʝʡ ʧʣʦʱʘʜʠ ʦʪ  S1 = 5,40 ʤ2 ʚ ʚʦʟʨʘʩʪʝ 30ï

40 ʣʝʪ ʜʦ S2 = 6,63 ʤ2 ʚ ʚʦʟʨʘʩʪʝ 41ï55 ʣʝʪ. ʆʞʠʜʘʣʦʩʴ, ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʠʪʘʥʠʝ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʜʝʨʝʚʘ ʧʦʚʳʩʠʪ ʜʠʘʤʝʪʨ ʝʛʦ ʩʪʚʦʣʘ. ʆʜʥʘʢʦ ʵʪʦʛʦ ʥʝ ʧʨʦʠʟʦʰʣʦ. ʉʨʝʜʥʠʝ 

ʟʥʘʯʝʥʠʷ ʢʦʨʨʝʣʷʮʠʡ ʦʢʘʟʘʣʠʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʳ: ʜʣʷ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʚ 30ï40 ʣʝʪ r1= 

0.221, ʠ ʜʣʷ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʚ 41ï55 ʣʝʪ r2 = 0.226. ʇʨʠ ʵʪʦʤ ʩʨʝʜʠ ʢʦʤʙʠʥʘʮʠʡ r1 ʠ r2 

ʚʥʫʪʨʠ ʚʳʙʦʨʢʠ ʙʳʣʠ ʢʘʢ ʧʦʚʳʰʝʥʠʷ (ʜʦ 0.58), ʪʘʢ ʠ ʩʥʠʞʝʥʠʷ ʢʦʨʨʝʣʷʮʠʡ ʧʦʯʪʠ ʜʦ ʥʫʣ.̫ 

ɿʜʝʩʴ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʪʦ, ʯʪʦ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʚʳʙʦʨʢʝ 1 ʠʟ 589 ʜʝʨʝʚʴʝʚ, ʛʜʝ ʧʦʣʠʛʦʥʳ ʥʝ 

ʤʝʥʷʣʠʩʴ, ʢʦʨʨʝʣʷʮʠʷ çʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ Ĭ ʜʠʘʤʝʪʨ ʩʪʚʦʣʘè ʨʘʚʥʘ r0 = 0,239, ʘ ʚ ʦʧʳʪʥʦʡ 

ʚʳʙʦʨʢʝ 2 ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʧʦʣʠʛʦʥʦʚ ʦʪ 5,40 ʜʦ 6,63ʤ2 (ʥʘ 23%), ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʦʯʪʠ ʪʘʢʠʝ 

ʞʝ  ʢʦʨʨʝʣʷʮʠʠ: r1= 0,221 ʠ r2 = 0,226, ʩ ʦʪʣʠʯʠʝʤ ʦʪ r0 = 0.239 ʣʠʰʴ ʥʘ ʦʜʥʫ-ʜʚʝ ʩʦʪʳʭ. ʕʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʦʧʳʪʥʦʡ ʚʳʙʦʨʢʝ ʜʝʨʝʚʴ,̫ ʠʩʧʦʣʴʟʫʷ ʪʝʨʨʠʪʦʨʠʶ ʧʦʛʠʙʰʠʭ 

ʩʦʩʝʜʝʡ, ʥʠʢʘʢ ʥʝ ʦʪʨʝʘʛʠʨʦʚʘʣʠ ʥʘ ʧʦʣʫʯʝʥʠʝ ʦʪ ʥʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 23% ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ 

ʠ ʥʝ ʫʚʝʣʠʯʠʣʠ ʜʠʘʤʝʪʨʳ ʩʪʚʦʣʦʚ ʩʧʫʩʪʷ 15ï20 ʣʝʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʵʪʦʪ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʬʘʢʪ ʧʦʣʥʦʩʪʴʶ ʜʝʟʘʚʫʠʨʫʝʪ ʩʤʳʩʣ ʙʣʘʛʦʨʦʜʥʦʡ ʠʜʝʠ ʫʭʦʜʘ ʟʘ ʣʝʩʦʤ 

ʧʫʪʝʤ ʫʧʨʝʞʜʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʟʨʝʞʠʚʘʥʠʷ çʧʨʦʯʠʩʪʢʘʤʠè ʠ çʧʨʦʨʝʞʠʚʘʥʠʷʤʠè ʚ 

ʚʦʟʨʘʩʪʝ 30ï40 ʣʝʪ [14]. ɼʘʣʝʝ ʧʦʩʤʦʪʨʠʤ, ʢʘʢ ʵʪʦʪ ʧʨʦʮʝʩʩ ʧʨʦʪʝʢʘʝʪ ʧʨʠ ʤʝʥʴʰʝʡ ʛʫʩʪʦʪʝ. 

ɺ ʨʝʜʢʠʭ ʤʝʩʪʘʭ ʢʫʣʴʪʫʨ ʥʘ 8 ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ ʝʩʪʴ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ 696 

ʧʦʣʠʛʦʥʦʚ ʧʠʪʘʥʠʷ. ʀʟ ʥʠʭ ʦʪʜʝʣʠʣʠ 439 ʧʦʣʠʛʦʥʦʚ,  ʥʝ ʠʟʤʝʥʠʚʰʠʭ ʩʚʦʶ ʧʣʦʱʘʜʴ 

(ʢʦʥʪʨʦʣʴʥʘʷ ʚʳʙʦʨʢʘ 1) ʠ 257 ʧʦʣʠʛʦʥʦʚ, ʢʦʪʦʨʳʝ ʫʚʝʣʠʯʠʣʠ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ (ʦʧʳʪʥʘʷ 

ʚʳʙʦʨʢʘ 2) ʚ ʩʨʝʜʥʝʤ ʦʪ 6,14 ʤ2 ʚ ʚʦʟʨʘʩʪʝ 30ï40 ʣʝʪ ʜʦ 7,64 ʤ2 ʚ ʚʦʟʨʘʩʪʝ 41ï55 ʣʝʪ, ʪ.ʝ. ʚ 

1,24 ʨʘʟʘ. ʂʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʧʣʦʱʘʜʴʶ ʧʠʪʘʥʠʷ çʩʪʘʨʦʡè (r1) ʠ çʥʦʚʦʡè (r2)  ʠ ʜʠʘʤʝʪʨʦʤ 

ʩʪʚʦʣʘ ʮʝʥʪʨʘʣʴʥʦʛʦ ʜʝʨʝʚʘ ʥʝʩʢʦʣʴʢʦ ʫʚʝʣʠʯʠʣʠʩʴ: ʦʪ r1= 0,207Ñ0,060 ʜʦ r2  = 0,272Ñ0,058, 

ʥʦ ʨʘʟʣʠʯʠʷ ʥʝʜʦʩʪʦʚʝʨʥʳ ʧʨʠ t = 0.78. ʆʜʥʘʢʦ ʤʝʞʜʫ r0 = 0,344Ñ0,042 ʠ r1 = 0,207Ñ0,060 

ʢʨʠʪʝʨʠʡ ʨʘʟʣʠʯʠʷ ʧʨʠʙʣʠʟʠʣʩʷ ʢ ʜʦʩʪʦʚʝʨʥʦʤʫ, ʧʨʠ t = 1,87 > t0.90 = 1,65. ɽʩʣʠ ʚʦʟʚʝʩʪʠ ʵʪʠ 

ʢʦʨʨʝʣʷʮʠʠ ʚ ʢʚʘʜʨʘʪ, ʪʦ ʧʦʣʫʯʠʤ ʜʝʪʝʨʤʠʥʘʮʠʶ r0
2 = 0,118 ʠ r1

2 = 0,043; ʦʥʘ ʧʦʢʘʞʝʪ ʩʠʣʫ 

ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ, ʢʦʪʦʨʘʷ ʦʩʣʘʙʝʚʘʝʪ ʦʪ 11,8% ʜʦ 4,3% ʠʣʠ ʚ 2.7 ʨʘʟʘ.  

ʕʪʦ ʤʦʞʝʪ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʚ ʨʝʜʢʠʭ ʤʝʩʪʘʭ ʠ ʪʘʢ ʜʦʚʦʣʴʥʦ ʩʣʘʙʦʝ ʚʣʠʷʥʠʝ ʧʣʦʱʘʜʠ 

ʧʠʪʘʥʠʷ ʥʘ ʜʠʘʤʝʪʨ ʩʪʚʦʣʘ (11,8%) ʧʦ ʢʘʢʠʤ-ʪʦ ʥʝʷʩʥʳʤ ʧʨʠʯʠʥʘʤ ʦʢʘʟʘʣʦʩʴ ʝ ʝɦ ʩʣʘʙʝʝ 

(4,3%) ʠʤʝʥʥʦ ʪʘʤ, ʛʜʝ ʜʝʨʝʚʴʷ ʧʦʣʫʯʘʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ ʧʦʩʣʝ ʦʪʧʘʜʘ 
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ʜʝʨʝʚʴʝʚ-ʩʦʩʝʜʝʡ. ɺʦʟʤʦʞʥʦ, ʩʥʠʞʝʥʠʝ ʩʣʫʯʘʡʥʦʝ. ʆʜʥʘʢʦ ʚʦʟʤʦʞʥʦ ʠ ʪʦ, ʯʪʦ ʦʥʦ ʚʳʟʚʘʥʦ 

ʧʦʚʳʰʝʥʠʝʤ ʛʫʩʪʦʪʳ ʚ ʧʨʝʜʝʣʘʭ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ (ʧʦʵʪʦʤʫ ʪʘʤ ʠ ʦʪʧʘʣʠ ʜʝʨʝʚʴʷ), ʠ ʦʥʘ 

ʚʦʟʜʝʡʩʪʚʦʚʘʣʘ ʥʘ ʫʨʦʚʝʥʴ ʢʦʨʨʝʣʷʮʠʠ ʪʦʯʥʦ ʪʘʢ ʞʝ,  ʢʘʢ ʠ ʚ ʛʨʫʧʧʝ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʚ 

ʛʫʩʪʳʭ ʤʝʩʪʘʭ. ʀ ʪʘʢʦʝ ʝʝ ʩʥʠʞʝʥʠʝ ʫʞʝ ʥʝ ʚʳʛʣʷʜʠʪ ʩʣʫʯʘʡʥʳʤ, ʪʘʢ ʢʘʢ ʩʦʚʧʘʜʘʝʪ ʩ ʝʝ 

ʜʦʩʪʦʚʝʨʥʳʤ ʩʥʠʞʝʥʠʝʤ ʚ ʮʝʣʦʤ ʚ ʛʫʩʪʳʭ ʤʝʩʪʘʭ ʢʫʣʴʪʫʨ ʜʦ r = 0,190Ñ0,0032. 

ɺʥʠʟʫ ʊʘʙʣʠʮʳ 2 ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʩʠʣʳ ʚʣʠʷʥʠʷ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʥʘ ʜʠʘʤʝʪʨ 

ʩʪʚʦʣʘ ʮʝʥʪʨʘʣʴʥʦʛʦ ʜʝʨʝʚʘ ʚ ʮʝʣʦʤ, ʘ ʪʘʢʞʝ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ ʚʳʙʦʨʢʘʭ. ʊʘʢ, ʚ 

ʮʝʣʦʤ ʚʦ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʟ 1624 ʧʦʣʠʛʦʥʦʚ,  ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ ʚ ʚʦʟʨʘʩʪʝ 30-40 ʣʝʪ 

ʢʦʨʨʝʣʠʨʦʚʘʣʘ ʩ ʜʠʘʤʝʪʨʦʤ ʩʪʚʦʣʘ  ʧʨʠ r = 0,252. ʇʨʠ ʚʦʟʚʝʜʝʥʠʠ ʵʪʦʡ ʢʦʨʨʝʣʷʮʠʠ ʚ ʢʚʘʜʨʘʪ 

ʠ ʧʝʨʝʚʦʜʝ ʚ ʧʨʦʮʝʥʪʳ ʧʦʣʫʯʘʝʤ ʩʠʣʫ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ 6,4%. ʊʘʢʠʝ ʞʝ 

ʨʘʩʯʝʪʳ ʜʣʷ ʚʳʙʦʨʢʠ 1(ʢʦʥʪʨʦʣʴ) ʠ ʚʳʙʦʨʢʠ 2 (ʦʧʳʪ) ʜʘʶʪ ʝʝ ʟʥʘʯʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ 4,6ï8,3%. 

ʊʦ ʝʩʪʴ ʚʩʝ ʠʟʫʯʝʥʥʳʝ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʜʝʨʝʚʘ ʥʘ ʝʛʦ ʜʠʘʤʝʪʨ ʩʣʘʙʳʝ, ʠ 

ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʥʠʤʠ ʥʝ ʜʦʩʪʦʚʝʨʥʳ. 

ɸʥʘʣʠʟ ʊʘʙʣʠʮʳ 2 ʙʫʜʝʪ ʥʝʧʦʣʥʳʤ, ʝʩʣʠ ʤʳ ʥʝ ʨʘʩʩʤʦʪʨʠʤ ʚ ʮʝʣʦʤ ʚʣʠʷʥʠʝ ʛʫʩʪʦʪʳ 

ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʥʘ  ʢʦʨʨʝʣʷʮʠʶ ʤʝʞʜʫ ʧʣʦʱʘʜʴʶ ʧʠʪʘʥʠʷ ʠ ʜʠʘʤʝʪʨʦʤ ʩʪʚʦʣʘ ʚ ʥʠʭ, 

ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʦʡ ʧʨʠʚʝʜʝʥʳ ʚ ʯʝʪʚʝʨʪʦʡ ʛʨʘʬʝ ʵʪʦʡ ʪʘʙʣʠʮʳ. ʇʦ ʵʪʠʤ ʜʘʥʥʳʤ ʤʳ ʧʦʩʪʨʦʠʣʠ 

ʦʙʳʯʥʫʶ ʪʦʯʝʯʥʫʶ ʜʠʘʛʨʘʤʤʫ (ʈʠʩʫʥʦʢ 5).  

ʅʘ ʨʠʩʫʥʢʝ 5 ʭʦʨʦʰʦ ʚʠʜʥʦ,  ʢʘʢ ʧʦʚʳʰʝʥʠʝ ʛʫʩʪʦʪʳ ʩʥʠʞʘʝʪ ʢʦʨʨʝʣʷʮʠʶ çʧʣʦʱʘʜʴ 

ʧʠʪʘʥʠʷ Ĭ ʜʠʘʤʝʪʨ ʩʪʚʦʣʘè,  ʠ ʚ ʤʘʩʩʠʚʝ ʢʫʣʴʪʫʨ ʚʣʠʷʥʠʝ  ʛʫʩʪʦʪʳ ʥʘ ʠʟʫʯʘʝʤʫʶ ʢʦʨʨʝʣʷʮʠʶ 

ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʨʘʚʥʦʡ 32.8% ʧʨʠ R2 = 0,328 ʜʣʷ ʣʠʥʝʡʥʦʛʦ ʪʨʝʥʜʘ ʵʪʦʡ ʩʚʷʟʠ. 

ʇʣʦʱʘʜʴ ʧʠʪʘʥʠʷ, ʜʦʩʪʘʚʰʘʷʩʷ ʜʝʨʝʚʫ ʚ ʚʦʟʨʘʩʪʝ 30ï40 ʣʝʪ ï ʵʪʦ ʧʨʦʩʪʦʡ ʬʠʟʠʯʝʩʢʠʡ 

ʬʘʢʪʦʨ. ʅʦ ʝʩʪʴ ʝʱʝ ʠ ʬʘʢʪʦʨ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʠʡ, ʘ ʠʤʝʥʥʦ, ʚʣʠʷʥʠʝ ʜʝʨʝʚʴʝʚ-ʩʦʩʝʜʝʡ, 

ʠʤʝʶʱʠʭ ʨʘʟʥʳʝ ʨʘʟʤʝʨʳ ʠ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʝʱʝ ʠ ʥʘ ʨʘʟʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʜʝʨʝʚʘ. ʆʥʠ ʤʦʛʫʪ ʥʝ ʪʦʣʴʢʦ ʢʦʥʢʫʨʠʨʦʚʘʪʴ, ʥʦ ʠ ʧʦʤʦʛʘʪʴ ʜʨʫʛ ʜʨʫʛʫ [10]. ɺ ʮʝʣʦʤ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʠ ʪʦ, ʠ ʜʨʫʛʦʝ ʠ ʧʨʘʚʠʣʴʥʝʝ ʥʘʟʚʘʪʴ ʦʪʥʦʰʝʥʠʷ ʚ ʩʦʦʙʱʝʩʪʚʝ ʜʝʨʝʚʴʝʚ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ. ɺ ʷʚʣʝʥʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʫʧʨʦʱʘʷ ʝʛʦ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ,  ʯʪʦ ʩʦʩʝʜʠ ʤʦʛʫʪ 

çʜʘʚʠʪʴè ʜʨʫʛ ʥʘ ʜʨʫʛʘ (ʢʦʥʢʫʨʠʨʦʚʘʪʴ), ʘ ʤʦʛʫʪ ʠ çʜʨʫʞʠʪʴè ʜʨʫʛ ʩ ʜʨʫʛʦʤ 

(ʧʘʨʪʥʝʨʩʪʚʦʚʘʪʴ). ʂʘʢ ʞʝ ʵʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʟʤʝʨʷʪʴ, ʠ ʢʘʢ ʦʥʠ ʧʨʦʷʚʣʷʶʪ ʩʝʙʷ? 

 

 
 

ʈʠʩʫʥʦʢ 5. ɺʣʠʷʥʠʝ ʛʫʩʪʦʪʳ ʜʨʝʚʦʩʪʦʷ ʥʘ ʢʦʨʨʝʣʷʮʠ  ʁʤʝʞʜʫ ʧʣʦʱʘʜʴʶ ʧʠʪʘʥʠʷ ʜʝʨʝʚʘ ʠ 

ʜʠʘʤʝʪʨʦʤ ʝʛʦ ʩʪʚʦʣʘ 

 

ɺ ʩʘʤʦʤ ʧʨʦʩʪʦʤ ʚʘʨʠʘʥʪʝ ʜʘʚʣʝʥʠʝ ʩʦʩʝʜʝʡ ʥʘ ʜʝʨʝʚʦ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʚ ʚʠʜʝ ʩʫʤʤʳ 

ʠʭ ʜʠʘʤʝʪʨʦʚ, ʢʦʪʦʨʫʶ ʥʘʜʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʜʝʨʝʚʘ, ʪ.ʝ. 
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ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʜʘʚʣʝʥʠʝ  ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʜʝʨʝʚʘ ʚ ʮʝʥʪʨʝ, ʩ ʝʜʠʥʠʮʝʡ 

ʠʟʤʝʨʝʥʠʷ ʩʤ/ʤ2. ʆʧʫʩʢʘʷ ʜʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʵʪʦʛʦ ʩʧʦʩʦʙʘ, ʜʣʷ ʯʝʛʦ ʪʨʝʙʫʝʪʩʷ ʦʪʜʝʣʴʥʘʷ 

ʩʪʘʪʴʷ, ʧʦʢʘʞʝʤ  ʪʦʣʴʢʦ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʥʘ ʇʇ 23 ʩʦ ʩʨʝʜʥʝʡ ʛʫʩʪʦʪʦʡ. ʉʠʣʫ ʚʣʠʷʥʠʷ 

ʜʘʚʣʝʥʠʷ ʜʠʘʤʝʪʨʦʚ ʩʦʩʝʜʝʡ ʦʧʨʝʜʝʣʠʣʠ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʣʠʥʝʡʥʦʛʦ ʪʨʝʥʜʘ. 

ʉʚʷʟʴ ʦʢʘʟʘʣʘʩʴ ʥʝʦʞʠʜʘʥʥʦ ʥʘʤʥʦʛʦ ʩʣʘʙʝʝ, ʯʝʤ ʧʨʦʩʪʦ ʚʣʠʷʥʠʝ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʚʳʰʝ ʥʘ 

ʈʠʩʫʥʢʝ 3 ʠ ʨʘʚʥʦʝ  R2 = 0,072; ʟʜʝʩʴ ʦʥʦ ʩʥʠʟʠʣʦʩʴ ʜʦ R2 = 0,014 (ʈʠʩʫʥʦʢ 6).  

 
ʈʠʩʫʥʦʢ 6. ɺʣʠʷʥʠʝ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʜʘʚʣʝʥʠʷ ʩʦʩʝʜʥʠʭ ʜʝʨʝʚʴʝʚ ʥʘ ʜʠʘʤʝʪʨ ʩʪʚʦʣʘ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʜʝʨʝʚʘ. ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʣʠʥʠʷ ï ʧʨʝʚʳʰʝʥʠʝ ʜʠʘʤʝʪʨʘ ʥʘ 30% ʦʪ ʩʨʝʜʥʝʛʦ; 

ʚʝʨʪʠʢʘʣʴʥʳʝ ʣʠʥʠʠ ʜʝʣʷʪ ʚʳʙʦʨʢʫ ʧʦ ʯʘʩʪʦʪʝ ʥʘ ʪʨʠ ʯʘʩʪʠ 

 

ɺ ʩʚʷʟʠ ʩʦ ʩʥʠʞʝʥʠʝʤ ʩʠʣʳ ʩʚʷʟʠ ʧʨʦʚʝʜʝʤ ʩʨʘʚʥʝʥʠʝ ʬʘʢʪʦʨʦʚ ʬʠʟʠʯʝʩʢʦʛʦ ʠ 

ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʛʦ ʧʦ ʠʭ ʢʦʨʨʝʣʷʮʠʷʤ. ɼʣʷ ʧʨʦʩʪʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʢʦʨʨʝʣʷʮʠʷ 

çʧʣʦʱʘʜ ɹʧʠʪʘʥʠʷ Ĭ ʜʠʘʤʝʪʨ ʩʪʚʦʣʘè ʙʳʣʘ ʨʘʚʥʘ r = 0,272Ñ0,09; ʜʣʷ ʩʣʦʞʥʦʛʦ ʚ ʨʘʩʯʝʪʘʭ 

ʬʘʢʪʦʨʘ ʜʘʚʣʝʥʠʷ ʩʦʩʝʜʝʡ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ  ʝʝ ʫʨʦʚʝʥʴ ʧʦʥʠʟʠʣʩʷ ʜʦ r = ï

0,119Ñ0,10. ʈʘʟʣʠʯʠʝ ʤʝʞʜʫ  ʥʠʤʠ ʙʝʟ ʫʯʝʪʘ ʟʥʘʢʦʚ ʥʝʜʦʩʪʦʚʝʨʥʦ ʧʨʠ t = 1,14 < t0.95 =1,98. ʊʘʢ 

ʢʘʢ ʩʚʷʟʠ ʦʯʝʥʴ ʩʣʘʙʳʝ, ʪʦ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʝʱʝ ʙʦʣʝʝ ʤʘʩʩʦʚʳʭ ʜʘʥʥʳʭ, 

ʯʪʦ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʝʥʦ ʚ ʥʘʰʠʭ ʩʣʝʜʫʶʱʠʭ ʨʘʙʦʪʘʭ. 

ɺ ʧʨʦʜʦʣʞʝʥʠʝ ʘʥʘʣʠʟʘ ʢʘʨʪʠʥʳ ʨʘʩʩʝʠʚʘʥʠʷ ʪʦʯʝʢ ʥʘ ʨʠʩʫʥʢʝ 6 ʦʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ 

ʜʝʩʷʪʴ ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʜʝʨʝʚʴʝʚ. ʀʟ ʥʠʭ ʪʦʣʴʢʦ ʦʜʥʦ ʚʳʨʦʩʣʦ ʧʨʠ ʧʦʚʳʰʝʥʥʦʤ ʜʘʚʣʝʥʠʠ 

ʩʦʩʝʜʝʡ, ʪʨʠ ʚʳʨʦʩʣʠ ʧʨʠ ʩʨʝʜʥʝʤ,  ʘ ʰʝʩʪʴ ʜʝʨʝʚʴʝʚ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʨʠ ʩʣʘʙʦʡ 

ʢʦʥʢʫʨʝʥʮʠʠ. ʊʦ ʝʩʪʴ çʧʣʶʩʦʚʳʝè ʜʠʘʤʝʪʨʳ ʫ ʜʝʨʝʚʘ ʧʦʣʫʯʘʣʠʩʴ ʚ 90% ʩʣʫʯʘʝʚ ʧʨʠ ʩʨʝʜʥʝʤ 

ʠ ʩʣʘʙʦʤ ʢʦʥʢʫʨʝʥʪʥʦʤ ʜʘʚʣʝʥʠʠ,  ʘ ʚʦʟʤʦʞʥʳʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʬʘʢʪʦʨ ʙʳʩʪʨʦʛʦ ʨʦʩʪʘ ʚ 

ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʧʨʦʷʚʠʣ  ʩʝʙʷ ʪʦʣʴʢʦ ʫ 10% ʜʝʨʝʚʴʝʚ. 

ɽ ʝɦ ʙʦʣʝʝ ʚʘʞʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʥʘʨʫʞʠʚʘʝʪ ʚʳʙʦʨʢʘ ʠʟ 16 ʩʫʭʦʩʪʦʡʥʳʭ ʜʝʨʝʚʴʝʚ. 

ɿʜʝʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʦʝ ʠʭ ʯʠʩʣʦ ʧʦʛʠʙʣʦ ʧʨʠ ʩʣʘʙʦʤ (5 ʰʪ.), ʩʨʝʜʥʝʤ (6 ʰʪ.) ʠ ʚʳʩʦʢʦʤ (5 

ʰʪ.) ʜʘʚʣʝʥʠʠ ʩʦʩʝʜʝʡ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʠʭ ʧʠʪʘʥʠʷ. ʊʦ ʝʩʪʴ ʚ ʧʦʩʣʝʜʥʠʝ ʧʨʠʤʝʨʥʦ 15 ʣʝʪ 

ʦʪʧʘʜ ʜʝʨʝʚʴʝʚ ʥʘ ʇʇ 23 ʧʨʦʠʩʭʦʜʠʣ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʠʣʳ ʜʘʚʣʝʥʠʷ ʥʘ ʥʠʭ ʜʝʨʝʚʴʝʚ-ʩʦʩʝʜʝʡ. 

ʇʨʠ ʵʪʦʤ ʥʘ ʨʘʟʤʝʨ ʫʩʳʭʘʶʱʠʭ ʜʝʨʝʚʴʝʚ ʜʝʡʩʪʚʦʚʘʣʦ ʜʘʚʣʝʥʠʝ ʚ 9,3% (R2 = 0,093), ʠ ʵʪʦ 

ʚʳʰʝ, ʯʝʤ ʜʘʚʣʝʥʠʝ ʥʘ ʞʠʚʳʝ ʜʝʨʝʚʴʷ (R2 = 0,014).  ʆʜʥʘʢʦ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʢʦʨʨʝʣʷʮʠʷʤʠ ʫ 

ʩʫʭʠʭ  (r = ï 0,301Ñ0,23) ʠ ʞʠʚʳʭ ʜʝʨʝʚʴʝʚ (r = ï 0,119Ñ0,10) ʚʥʦʚʴ ʦʢʘʟʘʣʠʩʴ ʥʝ 

ʜʦʩʪʦʚʝʨʥʳʤʠ ʠʟ-ʟʘ ʤʘʣʦʛʦ ʦʙʲʝʤʘ ʚʳʙʦʨʦʢ. ʇʦʵʪʦʤʫ ʧʦʢʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʣʠʰʴ 
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ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ  ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚ 55-ʣʝʪʥʠʭ ʢʫʣʴʪʫʨʘʭ ʩ ʧʦʣʥʦʪʦʡ 1,0 ʚ ʧʦʩʣʝʜʥʠʝ 15 ʣʝʪ 

ʦʪʧʘʜ ʜʝʨʝʚʴʝʚ ʥʝ ʙʳʣ ʩʚʷʟʘʥ ʩ ʢʦʥʢʫʨʝʥʪʥʳʤ ʜʘʚʣʝʥʠʝʤ ʜʝʨʝʚʴʝʚ-ʩʦʩʝʜʝʡ. ɼʣʷ 

ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʚʳʚʦʜʘ ʥʝʦʙʭʦʜʠʤ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʠʟʨʝʞʠʚʘʥʠʶ ʢʫʣʴʪʫʨ ʥʘ 

ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ ʩ ʤʝʥʴʰʝʡ ʧʦʣʥʦʪʦʡ ʠ ʛʫʩʪʦʪʦʡ. 

 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʟʘʜʝʡʩʪʚʦʚʘʣ ʣʠʰʴ ʤʘʣʫʶ  ʯʘʩʪʴ ʜʘʥʥʳʭ ʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 

ʜʝʨʝʚʴʝʚ ʩʦʩʥʳ ʚ 55-ʣʝʪʥʠʭ ʢʫʣʴʪʫʨʘʭ,  ʠ ʚ ʪʝʢʩʪʝ ʦʙʦʟʥʘʯʝʥʳ ʚʦʧʨʦʩʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʠʟʫʯʝʥʠʷ. ʅʦ ʜʘʞʝ ʦʛʨʘʥʠʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʨʷʜ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʜʦʩʪʦʚʝʨʥʳʭ ʚʳʚʦʜʦʚ. ʇʦʩʤʦʪʨʠʤ, ʢ ʢʘʢʠʤ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʚʳʢʣʘʜʢʘʤ ʧʨʠʚʝʜʝʪ ʥʘʩ ʘʥʘʣʠʟ 

ʧʦʣʫʯʝʥʥʳʭ ʚʳʰʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʬʘʢʪʦʚ.  

ʇʦʛʦʚʦʨʠʤ ʦ ʩʛʫʱʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʦ ʩʚʝʨʪʳʚʘʥʠʠ ʝʝ ʚ ʦʙʨʘʟʳ, ʬʦʨʤʠʨʫʶʱʠʝ ʥʝʢʠʝ 

ʫʩʪʦʡʯʠʚʳʝ ʣʦʛʠʯʝʩʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ. ɺʦʟʴʤʝʤ ʥʘʯʘʣʦ ʣʦʛʠʯʝʩʢʦʡ ʬʦʨʤʫʣʳ ɺ. ʅ. ʉʫʢʘʯʝʚʘ: 

çʣʝʩʥʦʡ ʙʠʦʛʝʦʮʝʮʝʥʦʟ ʝʩʪʴ ʩʦʦʙʱʝʩʪʚʦ ʨʘʩʪʝʥʠʡ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʙʦʨʴʙʦʡ ʟʘ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝéè, ʢʦʪʦʨʫʶ ʠʥʦʛʜʘ ʨʘʩʰʠʨʷʶʪ ʚ ʫʯʝʙʥʠʢʘʭ, ʜʦʙʘʚʣʷʷ ʩʣʝʜʫʶʱʠʝ ʩʣʦʚʘ: 

çéʛʜʝ ʪʳʩʷʯʠ ʜʝʨʝʚʴʝʚ ʧʦʛʠʙʘʶʪ, ʧʦʙʝʞʜʝʥʥʳʝ ʚ ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʝ ʩ ʙʦʣʝʝ ʩʠʣʴʥʳʤʠ 

ʩʦʩʝʜʷʤʠè. ʇʦʩʣʝ ʵʪʠʭ,  ʢʘʟʘʣʦʩʴ ʙʳ, ʩʧʨʘʚʝʜʣʠʚʳʭ ʫʪʚʝʨʞʜʝʥʠʡ ʚʩʪʘʚʣʷʶʪ ʝʱʝ  ʦʜʥʦ: 

çéʩʧʫʩʪʷ ʛʦʜʳ ʧʦʩʣʝ ʪʘʢʦʡ ʙʦʨʴʙʳ ʜʝʨʝʚʴʷ ʜʦʣʞʥʳ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ 

ʨʘʚʥʦʤʝʨʥʳʤ ʦʙʨʘʟʦʤ ʠʣʠ ʩʣʫʯʘʡʥʦè. ʕʪʦ ð ʧʘʨʘʜʠʛʤʘ (ʤʳ ʧʦʣʘʛʘʝʤ, ʫʞʝ ʩʪʘʨʘʷ) ʠ ʝʝ ʥʝ 

ʥʘʜʦ ʙʳʣʦ ʜʦʢʘʟʳʚʘʪʴ. ʍʦʪʷ ʚʤʝʩʪʦ ʩʣʦʚʘ ʜʦʣʞʥʳ ʯʘʱʝ ʫʧʦʪʨʝʙʣʷʣʠ ʩʣʦʚʦ çʤʦʛʫʪè, 

ʠʩʧʦʣʴʟʫʷ ʧʦʩʣʝʜʥʶʶ ʚʩʪʘʚʢʫ ʢʘʢ ʛʠʧʦʪʝʟʫ ʦ ʨʘʚʥʦʤʝʨʥʦʤ ʨʘʟʤʝʱʝʥʠʠ ʜʝʨʝʚʴʝʚ, 

ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʢʦʪʦʨʦʡ ʣʝʩʦʚʦʜʳ ʟʘʥʠʤʘʣʠʩʴ ʧʦʩʣʝʜʥʠʝ 40 ʣʝʪ [17, 18]. ɺʝʨʦʷʪʥʦ, ʦʥʘ 

ʢʘʢʠʤ-ʪʦ ʦʙʨʘʟʦʤ ʨʘʟʚʠʚʘʣʘ ʫʯʝʥʠʝ ʦ ʬʠʪʦʮʝʥʦʟʘʭ ɺ. ʅ. ʉʫʢʘʯʝʚʘ, ʢʦʪʦʨʳʡ ʛʦʚʦʨʠʣ ʦ ʪʦʤ, 

ʯʪʦ ʫʯʝʥʠʝ ʏ. ɼʘʨʚʠʥʘ ʦ ʙʦʨʴʙʝ ʟʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʧʨʠʦʙʨʝʣʦ ʙʦʣʴʰʦʝ ʪʝʦʨʝʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ [19]. ʊʦ ʝʩʪʴ ʤʳ ʦʧʷʪʴ ʚʦʟʚʨʘʱʘʝʤʩʷ ʢ ʜʦʤʠʥʘʥʪʝ ʠʜʝʠ çʙʦʨʴʙʳè ʜʝʨʝʚʴʝʚ, ʧʦʩʣʝ 

ʢʦʪʦʨʦʡ ʦʥʠ ʜʦʣʞʥʳ ʩʪʨʝʤʠʪʴʩʷ ʢ ʨʘʚʥʦʤʝʨʥʦʤʫ ʨʘʩʧʦʣʦʞʝʥʠʶ. 

ʅʦ  ʚ ʨʝʘʣʴʥʦʩʪʠ ʦʙʥʘʨʫʞʠʪʴ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʝʨʝʚʴʝʚ ʥʝ ʧʦʣʫʯʘʝʪʩʷ ʜʘʞʝ 

ʥʘ ʥʝʙʦʣʴʰʠʭ ʧʣʦʱʘʜʷʭ ʚ ʩʘʤʳʭ ʩʪʘʨʳʭ ʥʘʩʘʞʜʝʥʠʷʭ, ʛʜʝ 40% (!) ʜʝʨʝʚʴʝʚ ʨʘʩʪʫʪ 

ʙʠʦʛʨʫʧʧʘʤʠ ʠ ʚʩʪʨʝʯʘʶʪʩʷ ʮʝʧʦʯʢʠ ʠʟ 5ï7 ʜʝʨʝʚʴʝʚ, ʠ ʪʘʢʦʡ ʞʝ ʧʨʦʮʝʥʪ ʧʣʦʱʘʜʠ (40%) 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʦʢʥʘ, ʧʨʠʯʝʤ ʵʪʦ ʧʨʦʠʩʭʦʜʠʣʦ ʚ 184-ʣʝʪʥʝʤ ʜʨʝʚʦʩʪʦʝ ʩ ʧʦʣʥʦʪʦʡ, ʙʣʠʟʢʦʡ ʢ 

1,0. ʏʪʦ ʙʳ ʜʦʢʘʟʘʪʴ ʵʪʦ, ʧʨʠʰʣʦʩʴ ʥʘʧʠʩʘʪʴ ʮʝʣʫʶ ʢʥʠʛʫ ʠ ʧʨʦʚʝʩʪʠ ʢʘʨʪʠʨʦʚʘʥʠʝ ʜʝʨʝʚʴʝʚ 

ʥʘ ʧʣʦʱʘʜʠ 2,2 ʛʘ [5]. ʏʪʦ ʞʝ ʙʳʣʦ ʚ ʵʪʠʭ ʩʢʦʧʣʝʥʠʷʭ ʜʝʨʝʚʴʝʚ? ʋʞ ʥʝ ʢʦʦʧʝʨʘʮʠʷ ʣʠ ʚ 

çʙʦʨʴʙʝè?  ʉ ʢʝʤ ʞʝ ʦʥʠ ʙʦʨʦʣʠʩʴ, ʠ ʩ ʢʘʢʦʡ ʩʠʣʦʡ çʜʘʚʠʣʠè ʜʨʫʛ ʥʘ ʜʨʫʛʘ? 

ɿʘʜʘʚʘʷ ʚʦʧʨʦʩʳ, ʥʘʜʦ ʦʪʚʝʯʘʪʴ.  

ʆʪʚʝʯʘʷ, ʤʳ ʥʘʯʠʥʘʝʤ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʪʦʣʴʢʦ ʧʝʨʚʳʝ ʩʣʦʚʘ ʚ ʵʪʦʡ ʣʦʛʠʯʝʩʢʦʡ ʩʚʷʟʢʝ ð 

ʵʪʦ ʥʘʙʣʶʜʘʝʤʳʝ ʬʘʢʪʳ (ʪʳʩʷʯʠ ʜʝʨʝʚʴʝʚ ʧʦʛʠʙʘʶʪé), ʘ ʚʩʝ ʜʨʫʛʠʝ ʩʣʦʚʘ ð ʜʦʤʳʩʣʠʚʘʥʠʝ 

ʪʦʛʦ, ʯʪʦ ʤʦʛʣʦ ʙʳ ʩʣʝʜʦʚʘʪʴ ʠʟ ʥʠʭ, ʥʫ ʘ ʧʦʩʣʝ ʩʣʦʚ çʜʦʣʞʥʳ ʨʘʩʧʦʣʘʛʘʪʴʩʷ...è, ʦʧʷʪʴ ʞʝ 

ʣʦʛʠʯʝʩʢʠ, ʧʦʣʫʯʘʝʤ ʫʞʝ ʥʝʢʫʶ ʜʦʢʪʨʠʥʫ ʩ ʚʳʪʝʢʘʶʱʠʤ ʠʟ ʥʝʝ ʧʣʘʥʦʤ ʜʝʡʩʪʚʠʡ.  

ʅʘʧʨʠʤʝʨ, ʜʦʢʪʨʠʥʘ ʦ ʪʦʤ, ʯʪʦ ʩʣʝʜʫʝʪ ʧʦʤʦʛʘʪʴ ʜʝʨʝʚʴʷʤ ʚ çʙʦʨʴʙʝè ʠ ʨʘʟʨʝʞʠʚʘʪʴ 

ʛʫʩʪʳʝ ʤʝʩʪʘ, ʥʝ ʜʦʧʫʩʢʘʷ ʠʭ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʛʠʙʝʣʠ ʠ ʠʩʧʦʣʴʟʫʷ ʜʨʝʚʝʩʠʥʫ ʦʪʩʪʘʚʰʠʭ ʚ 

ʨʦʩʪʝ ʜʝʨʝʚʴʝʚ. ʕʪʫ çʧʦʤʦʱʴè ʨʫʙʢʘʤʠ ʫʭʦʜʘ ʥʝʟʘʤʝʪʥʦ ʚʦʟʚʝʣʠ ʚ ʘʙʩʦʣʶʪ ʙʝʟ ʜʝʪʘʣʴʥʦʡ 

ʧʨʦʚʝʨʢʠ ʪʦʛʦ, ʥʫʞʥʘ ʣʠ ʚʦʦʙʱʝ ʵʪʘ ʧʦʤʦʱʴ ʜʝʨʝʚʴʷʤ. ʅʦ ʦʜʥʘ ʧʨʦʚʝʨʢʘ ʚʩʝ ʞʝ ʙʳʣʘ, ʠ ʦʥʘ 

ʥʝ ʧʦʜʪʚʝʨʜʠʣʘ ʙʣʘʛʦʨʦʜʥʳʡ ʧʦʩʳʣ ʪʘʢʠʭ ʨʫʙʦʢ ʚ ʯʘʩʪʠ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʥʘʩʘʞʜʝʥʠʡ ð ʵʪʦ ʨʘʙʦʪʘ ʉ. ʅ. ʉʝʥʥʦʚʘ [8]. ɿʘʤʝʪʠʤ,  ʯʪʦ ʘʚʪʦʨʠʪʝʪ ʉ. ʅ. ʉʝʥʥʦʚʘ ʙʳʣ ʪʦʛʜʘ 

ʦʯʝʥʴ ʚʳʩʦʢ. ɹʳʣʠ ʠ ʜʨʫʛʠʝ ʩʠʣʴʥʳʝ ʠ ʟʥʘʢʦʚʳʝ ʨʘʙʦʪʳ, ʧʨʠʯʝʤ ʩ ʚʳʭʦʜʦʤ ʚ ʥʘʯʘʣʝ ʍʍI 

ʚʝʢʘ ʥʘ ʧʷʪʴ ʥʦʚʳʭ ɿʘʢʦʥʦʚ ʨʘʟʚʠʪʠʷ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ  [5, 15, 16]. ʆʜʥʘʢʦ ʩʪʦʨʦʥʥʠʢʠ 
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ʠʥʪʝʥʩʠʚʥʳʭ ʧʨʦʨʝʞʠʚʘʥʠʡ ʠ ʧʨʦʭʦʜʥʳʭ ʨʫʙʦʢ ʧʦʩʪʘʨʘʣʠʩʴ ʥʝ ʟʘʤʝʪʠʪʴ ʵʪʠ ʨʘʙʦʪʳé. ʋʞ 

ʦʯʝʥʴ ʭʦʪʝʣʦʩʴ  ʧʦʣʫʯʘʪʴ ʜʝʣʦʚʫʶ ʜʨʝʚʝʩʠʥʫ, ʠ ʠʜʝʷ çʧʦʤʦʱʠè ʣʝʩʘʤ ʨʫʙʢʘʤʠ ʫʭʦʜʘ  

ʢʨʘʩʥʦʡ ʥʠʪʴʶ ʧʨʦʥʠʟʳʚʘʣʘ ʣʝʩʦʚʦʜʩʪʚʦ ʚʝʩʴ ʍʍ ʚʝʢ. ʕʪʘ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʚ ʚʠʜʝ 

ʩʪʨʝʤʣʝʥʠʷ ʢ ʨʘʚʥʦʤʝʨʥʦʤʫ ʨʘʟʤʝʱʝʥʠʶ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʜʝʨʝʚʴʝʚ ʫʞʝ 

ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʥʘʤʠ ʚ ʠʩʪʦʨʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ, ʛʜʝ ʙʳʣʠ ʚʩʢʨʳʪʳ  ʧʨʠʯʠʥʳ ʝʝ ʙʝʟʫʩʧʝʰʥʦʡ 

ʚʝʨʠʬʠʢʘʮʠʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ ʟʘ ʨʫʙʝʞʦʤ ʩ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ [20]. 

ʆʜʥʘʢʦ ʜʦʢʪʨʠʥʘ ʦ çʩʠʣʴʥʦʡè ʢʦʥʢʫʨʝʥʮʠʠ ʤʝʞʜʫ ʜʝʨʝʚʴʷʤʠ ʥʝ ʩʜʘʝʪ ʧʦʟʠʮʠʡ ʠ ʚ 

ʣʝʩʦʚʦʜʩʪʚʝ ʜʦ ʩʠʭ ʧʦʨ ʩʫʱʝʩʪʚʫʝʪ ʩʣʝʜʫʶʱʘʷ ʣʦʛʠʯʝʩʢʘʷ ʢʦʥʩʪʨʫʢʮʠʷ. ʉʣʦʚʘ çʪʳʩʷʯʠ 

ʜʝʨʝʚʴʝʚ ʧʦʛʠʙʘʶʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʟʨʝʞʠʚʘʥʠʷè ʦʪʦʙʨʘʞʘʶʪ ʥʘʙʣʶʜʝʥʠʷ ʠ 

ʬʘʢʪʳ,  ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʚʳʜʚʠʛʘʝʪʩʷ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʩʠʣʴʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʟʘ ʨʝʩʫʨʩʳ 

ʧʠʪʘʥʠʷ, ʘ ʜʘʣʝʝ ʩʨʘʟʫ ʠʜʫʪ ʧʨʝʜʣʦʞʝʥʠʷ ʜʣʷ ʧʨʘʢʪʠʢʠ ʧʦ ʝʝ ʩʥʠʞʝʥʠʶ ʨʫʙʢʘʤʠ ʫʭʦʜʘ, 

ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʢʦʪʦʨʳʭ ʠ ʚʦʟʨʘʩʪ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʛʫʩʪʦʪʳ ʚ ʩʧʝʮʠʘʣʴʥʳʭ 

ʦʧʳʪʘʭ ʙʳʣʠ ʧʨʦʚʝʨʝʥʳ ʣʠʰʴ ʯʘʩʪʠʯʥʦ. ɺ ʠʪʦʛʝ, ʠ ʫʞʝ ʜʦʩʪʘʪʦʯʥʦ ʜʘʚʥʦ, ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ 

ʧʨʦʩʪʳʝ ʤʦʜʝʣʠ ʫʭʦʜʘ ʟʘ ʣʝʩʦʤ (ʧʨʦʯʠʩʪʢʠ, ʧʨʦʨʝʞʠʚʘʥʠʷ, ʧʨʦʭʦʜʥʳʝ ʨʫʙʢʠ). ʀʭ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʢ ʢʣʘʩʩʫ çʣʦʛʠʯʝʩʢʠʭ ʢʚʘʟʠ-ʤʦʜʝʣʝʡè, ʥʝ ʧʦʜʢʨʝʧʣʝʥʥʳʭ ʨʘʩʯʝʪʘʤʠ ʩʠʣʳ ʚʣʠʷʥʠʷ 

ʪʝʭ ʬʘʢʪʦʨʦʚ, ʥʘ ʢʦʪʦʨʳʝ ʦʥʠ ʚʦʟʜʝʡʩʪʚʫʶʪ. ʈʝʟʫʣʴʪʘʪ ʠʭ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʧʨʘʢʪʠʢʝ ʭʦʨʦʰʦ 

ʚʠʜʝʥ ʥʘ ʢʦʩʤʦʩʥʠʤʢʘʭ ʚ ʚʠʜʝ ʨʘʟʨʫʰʠʪʝʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʧʨʦʨʝʞʠʚʘʥʠʡ ʠ ʧʨʦʭʦʜʥʳʭ 

ʨʫʙʦʢ ʚ ʣʝʩʘʭ ʧʦ ʚʩʝʡ ʈʦʩʩʠʠ. ʀʭ ʩʣʝʜʫʝʪ ʦʪʙʨʦʩʠʪʴ ʠ ʟʘʤʝʥʠʪʴ ʜʨʫʛʠʤʠ ʤʦʜʝʣʷʤʠ ʫʭʦʜʘ, 

ʜʚʠʛʘʷʩʴ ʜʘʣʴʰʝ ʧʦ ʫʞʝ ʥʦʚʦʡ  ʧʘʨʘʜʠʛʤʝ ʣʝʩʦʚʦʜʩʪʚʘ, ʫʯʠʪʳʚʘʷ ʜʝʡʩʪʚʠʝ ʥʝ ʦʜʥʦʛʦ, ʘ  ʧʷʪʠ 

ɿʘʢʦʥʦʚ ʨʘʟʚʠʪʠʷ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʠ ʙʦʣʴʰʝ. 

ɺ ʟʘʚʝʨʰʝʥʠʝ ʦʙʩʫʞʜʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʜʨʝʚʦʩʪʦʷ: çéʜʨʝʚʦʩʪʦʡ ð ʵʪʦ ʚʝʨʭʥʠʡ ʷʨʫʩ ʬʠʪʦʮʝʥʦʟʘ ʧʨʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʜʝʨʝʚʴʝʚ ʠ 

ʩʣʘʙʦʡ ʠʭ ʢʦʥʢʫʨʝʥʮʠʠ ʟʘ ʨʝʩʫʨʩʳ ʧʠʪʘʥʠʷ ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʠʰ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʣʝʩʥʦʡ ʧʦʯʚʳ ʠ ʩʨʝʜʳ 

ʦʙʠʪʘʥʠʷ ʙʠʦʪʳ ʚʦ ʚʩʝʭ ʷʨʫʩʘʭ ʙʠʦʛʝʦʮʝʥʦʟʘè. 

 

ɺʳʚʦʜʳ 

1. ʂʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʧʣʦʱʘʜʴʶ ʧʠʪʘʥʠʷ ʚ ʚʦʟʨʘʩʪʝ 30-40 ʣʝʪ ʠ ʜʠʘʤʝʪʨʦʤ ʩʪʚʦʣʘ 

ʜʝʨʝʚʘ ʚ ʮʝʥʪʨʝ ʧʦʣʠʛʦʥʘ ʨʘʚʥʘ r = 0,252Ñ0,023 ʧʨʠ ʩʠʣʝ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ 6,4%. ɺ ʛʫʩʪʳʭ 

ʤʝʩʪʘʭ ʢʫʣʴʪʫʨ ʠʟʫʯʘʝʤʘʷ ʢʦʨʨʝʣʷʮʠʷ ʧʦʥʠʞʘʣʘʩʴ ʜʦ r = 0,19Ñ0,03, ʘ ʚ ʨʝʜʢʠʭ ʤʝʩʪʘʭ  

ʜʦʩʪʦʚʝʨʥʦ ʚʦʟʨʘʩʪʘʣʘ ʜʦ r = 0,32Ñ0,03.   

2. ɺ ʛʫʩʪʳʭ ʤʝʩʪʘʭ ʢʫʣʴʪʫʨ ʠʟ 928 ʧʦʣʠʛʦʥʦʚ ʩʬʦʨʤʠʨʦʚʘʣʠ ʜʚʝ ʚʳʙʦʨʢʠ: ʠʟ 589 ʥʝ 

ʠʟʤʝʥʠʚʰʠʭ ʩʚʦʶ ʧʣʦʱʘʜʴ ʠ ʠʟ 339 ʩ ʝʝ ʫʚʝʣʠʯʝʥʠʝʤ  ʥʘ 23%. ʀʟʫʯʘʝʤʳʝ ʢʦʨʨʝʣʷʮʠʠ ʚ ʥʠʭ 

ʦʢʘʟʘʣʠʩʴ ʧʦʯʪʠ ʨʘʚʥʳ:  ʜʣʷ  ʚʦʟʨʘʩʪʘ 30ï40 ʣʝʪ r = 0,221  ʠ ʜʣʷ ʚʦʟʨʘʩʪʘ 41ï55 ʣʝʪ r = 0,226. 

3. ɺ ʨʝʜʢʠʭ ʤʝʩʪʘʭ ʢʫʣʴʪʫʨ ʥʦʚʳʝ ʧʦʣʠʛʦʥʳ ʫʚʝʣʠʯʠʣʠʩʴ ʥʘ 24%, ʠ ʨʘʟʣʠʯʠʝ ʚ ʙʣʠʟʢʠʭ 

ʧʦ ʟʥʘʯʝʥʠʶ ʠ ʩʣʘʙʳʭ ʢʦʨʨʝʣʷʮʠʷʭ ʪʘʢʞʝ ʙʳʣʦ ʥʝʜʦʩʪʦʚʝʨʥʦ. ʊʦ ʝʩʪʴ ʜʝʨʝʚʴʷ, ʠʩʧʦʣʴʟʫʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ ʦʪ ʧʦʛʠʙʰʠʭ ʩʦʩʝʜʝʡ, ʥʝ ʦʪʨʝʘʛʠʨʦʚʘʣʠ ʥʘ ʵʪʦ ʩʦʙʳʪʠʝ 

ʜʦʩʪʦʚʝʨʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʝʝ ʚʣʠʷʥʠʷ ʥʘ ʜʠʘʤʝʪʨ ʩʪʚʦʣʘ ʩʧʫʩʪʷ 15ï20 ʣʝʪ.  

4. ʂʦʥʢʫʨʝʥʪʥʦʝ ʜʘʚʣʝʥʠʝ ʩʦʩʝʜʝʡ ʨʘʩʩʯʠʪʳʚʘʣʠ ʚ 98 ʧʦʣʠʛʦʥʘʭ ʧʠʪʘʥʠʷ ʚ ʚʠʜʝ ʩʫʤʤʳ 

ʠʭ ʜʠʘʤʝʪʨʦʚ, ʜʝʣʝʥʥʦʡ ʥʘ ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʜʝʨʝʚʘ. ɺʣʠʷʥʠʝ ʵʪʦʛʦ ʬʘʢʪʦʨʘ ʥʘ 

ʜʠʘʤʝʪʨ ʮʝʥʪʨʘʣʴʥʦʛʦ ʜʝʨʝʚʘ ʨʘʚʥʦ 1.4%,  ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʯʝʥʴ ʩʣʘʙʦʡ ʢʦʥʢʫʨʝʥʮʠʠ 

ʤʝʞʜʫ ʜʝʨʝʚʴʷʤʠ ʟʘ ʨʝʩʫʨʩʳ ʧʠʪʘʥʠʷ ʚ ʤʠʢʨʦʮʝʥʦʟʘʭ. 

5. ʈʘʥʝʝ ʚʳʜʚʠʥʫʪʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʣʥʦʪʝ ʜʨʝʚʦʩʪʦʷ ʚ 

ʩʨʝʜʥʝʤ ʚʦʟʨʘʩʪʝ ʢʦʥʢʫʨʝʥʮʠʷ ʚʦʟʨʘʩʪʘʝʪ, ʚ ʠʟʫʯʝʥʥʳʭ 55-ʣʝʪʥʠʭ ʢʫʣʴʪʫʨʘʭ ʥʝ 

ʧʦʜʪʚʝʨʜʠʣʦʩʴ. ɺʣʠʷʥʠʝ ʢʦʥʢʫʨʝʥʮʠʠ, ʨʘʚʥʦʝ 6,4%, ʦʢʘʟʘʣʦʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʪʦʛʦ ʞʝ ʫʨʦʚʥʷ,  

ʯʪʦ ʠ ʚ ʨʘʥʝʝ ʠʟʫʯʝʥʥʦʤ 184-ʣʝʪʥʝʤ ʩʦʩʥʷʢʝ (7,7%).  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ5. 2021 

https://doi.org/10.33619/2414-2948/66 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 39 

 

6. ʇʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʬʘʢʪʳ ʦ ʩʣʘʙʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʤʝʞʜʫ ʜʝʨʝʚʴʷʤʠ 

ʣʠʰʘʶʪ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ ʠʜʝʶ ʫʧʨʝʞʜʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʟʨʝʞʠʚʘʥʠʷ ʧʫʪʝʤ 

çʧʨʦʯʠʩʪʦʢè ʠ çʧʨʦʨʝʞʠʚʘʥʠʡè ʚ ʚʦʟʨʘʩʪʝ ʦʪ 30 ʣʝʪ ʠ ʜʘʣʝʝ. ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʛʫʩʪʦʪʳ ʩʣʝʜʫʝʪ 

ʧʝʨʝʤʝʩʪʠʪʴ ʥʘ ʚʦʟʨʘʩʪ 10ï15 ʣʝʪ, ʢʦʛʜʘ ʝʱʝ ʤʦʞʥʦ ʵʬʬʝʢʪʠʚʥʦ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ 

ʛʝʥʝʪʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʜʨʝʚʦʩʪʦʷ ʠ ʠʟʤʝʥʠʪʴ ʝʛʦ ʨʘʟʚʠʪʠʝ ʚ ʩʪʦʨʦʥʫ ʙʦʣʝʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʤʦʜʝʣʝʡ ʚʳʨʘʱʠʚʘʥʠʷ, ʘ ʚ ʚʦʟʨʘʩʪʝ 20 ʣʝʪ ʠ ʩʪʘʨʰʝ ʚ ʧʨʦʜʫʢʪʠʚʥʳʭ ʣʝʩʘʭ 

ʧʨʦʚʦʜʠʪʴ ʪʦʣʴʢʦ ʧʘʩʩʠʚʥʳʝ ʨʫʙʢʠ ʫʭʦʜʘ ʦʯʝʥʴ ʩʣʘʙʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ (3ï5%). 

 

ɸʚʪʦʨ ʙʣʘʛʦʜʘʨʠʪ ʜʠʨʝʢʪʦʨʘ ʇʝʨʤʩʢʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ɻʘʣʘʥʦʚʫ ɸʥʪʦʥʠʥʫ 

ɸʣʝʢʩʘʥʜʨʦʚʥʫ ʠ ʣʝʩʥʠʯʝʛʦ ɺʘʩʠʣʴʝʚʳʭ ɻʝʥʥʘʜʠʷ ʇʘʚʣʦʚʠʯʘ ʟʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ  ʠ ʫʯʝʙʥʳʭ ʧʨʘʢʪʠʢ ʩʪʫʜʝʥʪʦʚ ʚ ʧʦʜʚʝʜʦʤʩʪʚʝʥʥʳʭ ʠʤ ʣʝʩʘʭ. 
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ɸʥʥʦʪʘʮʠʷ. ʅʘ ʦʩʥʦʚʝ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʪʨʝʭ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʤʝʩʪʥʦʩʪʷʭ ʠʤʝʶʱʠʝ ʨʘʟʥʳʝ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʟʦʥʝ 

ʖʞʥʦʝ ʧʨʝʜʛʦʨʴʝ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʙʳʣʘ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʜʠʥʘʤʠʢʘ ʰʠʨʠʥʳ ʢʦʣʝʮ ʩʪʚʦʣʘ ʚʠʜʘ Pinus eldarica Medw. ʕʢʩʧʝʨʠʤʝʥʪʳ 

ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʚ ʢʦʪʦʨʳʭ ʙʦʣʝʝ ʷʨʢʦ ʚʳʨʘʞʝʥʘ ʢʣʠʤʘʪʠʯʝʩʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ   ʠ 

ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ,ʯʪʦ ʨʦʣʴ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚ ʞʠʟʥʝʥʥʦʤ 

ʮʠʢʣʝ ʚʳʙʨʘʥʥʦʛʦ ʚʠʜʘ Pinus eldarica Medw. ʚ ʧʨʦʩʣʝʞʝʥʥʦʤ ʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʨʘʚʥʳʤ 

40-ʘ ʣʝʪ ʩʦʩʪʘʚʣʷʣʦ 16,7%. ɺ ʨʘʤʢʘʭ ʧʨʠʤʝʥʷʝʤʳʭ ʤʦʜʝʣʴʥʳʭ ʩʦʦʙʨʘʞʝʥʠʡ ʪʘʢʞʝ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ ʤʦʜʝʣʝʡ ʫʯʠʪʳʚʘʶʱʠʭ ʪʦʣʴʢʦ ʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ 1,48 ʨʘʟ ʥʠʞʝ, ʯʝʤ 

ʤʦʜʝʣʝʡ ʫʯʠʪʳʚʘʶʱʠʡ ʙʠʦʪʠʯʝʩʢʠʭ ʠ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʉʫʤʤʘʨʥʘʷ 

ʨʦʣʴ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ ʚʳʙʨʘʥʥʦʛʦ ʚʠʜʘ ʩʦʩʪʘʚʣʷʣʦ 29,4 %.  

ɺʳʙʨʘʥʥʘʷ ʤʦʜʝʣʴ ʚ ʙʣʠʞʘʡʰʠʝ 10 ʣʝʪ ʫʯʠʪʳʚʘʶʱʠʝ ʚʣʠʷʥʠʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʙʠʦʪʠʯʝʩʢʠʭ ʠ 

ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʧʨʠ ʧʦʩʪʦʷʥʩʪʚʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʠ ʥʘ 

ʨʘʜʠʘʣʴʥʳʡ ʨʦʩʪ ʚʠʜʘ Pinus eldarica Medw. ʬʣʫʢʪʫʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʨʘʚʥʳʤ 16,7%-ʪʦʚ 

(ʢʣʠʤʘʪʠʯʝʩʢʦʝ ʠʟʤʝʥʯʠʚʦʩʪʴ) ʥʘ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʧʝʨʠʦʜʦʤ ʥʘ 50 ʣʝʪ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʪʴ ʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʥʘ ʦʙʱʫʶ ʜʠʥʘʤʠʢʫ ʨʦʩʪʘ 

ʷʚʣʷʝʪʩʷ ʵʣʝʤʝʥʪʦʤ ʦʧʨʝʜʝʣʝʥʥʦʡ ʥʦʚʠʟʥʳ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

 

Abstract. On the basis of dendrochronological studies conducted in three geographical areas 

with different soil and climatic conditions in the Southern foothills of the Greater Caucasus zone in 

the territory of the Republic of Azerbaijan, the dynamics of the width of the trunk rings of the Pinus 

eldarica Medw. species was analyzed. The experiments were carried out in areas where climate 

variability is more pronounced, and during of the research it was revealed that the role of climate 

variability in the life cycle of the selected species Pinus eldarica Medw. in the tracked time interval 

equal to 40 years, it was 16.7%. Within the framework of the applied model considerations, it was 
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also reaveled that models that take into account only biotic factors are 1.48 times lower than models 

that take into account biotic and abiotic factors simultaneously. The total role of abiotic factors in 

the life cycle of the selected species was 29.4 %. The chosen model in the next 10 years takes into 

account the influence of both biotic and abiotic factors with a constant integral influence on the life 

cycle and on the radial growth of the species Pinus eldarica Medw. fluctuation processes equal to 

16.7% (climate variability) on the life cycle for a period of 50 years. In our opinion, quantifying the 

role of temperature variability on the overall growth dynamics is an element of a certain novelty in 

this direction. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸʟʝʨʙʘʡʜʞʘʥ, ɹʦʣʴʰʦʡ ʂʘʚʢʘʟ, Pinus eldarica Medw.  ʨʘʜʠʘʣʴʥʳʡ 

ʨʦʩʪ, ʢʣʠʤʘʪʠʯʝʩʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ, ʙʠʦʪʠʯʝʩʢʠʝ ʠ ʘʙʠʦʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʧʦʣʠʥʦʤʠʥʘʣʴʥʘʷ 

ʬʫʥʢʮʠʷ; ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʘʷ ʬʫʥʢʮʠʷ.  

 

Keywords: Azerbaijan, Greater Caucasus, Pinus eldarica Medw., radial growth, climate 

variability, biotic and abiotic factors, the polynomial function, the exponential function. 

 

ɺʚʝʜʝʥʠʝ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʚ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ 

ɸʟʝʨʙʘʡʜʞʘʥʘ ʨʘʩʪʝʪ ʜʝʥʴ ʦʪʦ ʜʥʷ. ʉʨʝʜʠ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʠʛʨʘʝʪ ʙʦʣʴʰʫʶ ʨʦʣʴ 

ʤʝʪʦʜʳ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʕʪʠ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʥʘʙʣʶʜʘʪʴ ʟʘ 

ʜʠʥʘʤʠʢʦʡ ʨʦʩʪʘ ʨʘʟʥʳʭ ʧʦʨʦʜ, ʜʝʨʝʚʴʝʚ ʠ ʩʦʩʪʘʚʣʷʪʴ ʤʦʜʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ [9]. 

ɼʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʜʠʘʣʴʥʦʛʦ ʨʦʩʪʘ ʜʝʨʝʚʘ ʠ 

ʧʨʦʩʣʝʞʠʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʰʠʨʠʥʳ ʢʦʣʝʮ ʧʦ ʛʦʜʘʤ ð ʵʪʦ ʝʩʪʝʩʪʚʝʥʥʳʡ ʘʨʭʠʚ, ʩʦʜʝʨʞʘʱʝʡ 

ʮʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʟʤʝʥʝʥʠʷʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʉʝʨʠʠ ʛʦʜʠʯʥʳʭ ʢʦʣʝʮ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʮʝʥʥʳ ʢʘʢ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʢʣʠʤʘʪʘ, ʪʘʢ ʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ [3]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ɺ ʀʥʩʪʠʪʫʪʝ ɼʝʥʜʨʦʣʦʛʠʠ ʅʘʮʠʦʥʘʣʴʥʦʡ ɸʢʘʜʝʤʠʠ ʅʘʫʢ 

ɸʟʝʨʙʘʡʜʞʘʥʘ (ʅɸʅɸ) ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʦʚʦʜʪ̫ʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʤʥʦʛʠʝ 

ʚʠʜʳ ʝʩʪʝʩʪʚʝʥʥʦʡ ʬʣʦʨʳ ɸʟʝʨʙʘʡʜʞʘʥʘ [1ï2].  

ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʤʠʨʝ ʠʥʪʝʥʩʠʚʥʦ ʩʪʘʣʠ ʧʨʦʚʦʜʠʪʴʩʷ 

ʠʩʩʣʝʜʦʚʘʥʠ ̫ʧʦ ʜʠʥʘʤʠʢʝ ʛʦʜʠʯʥʳʭ ʢʦʣʝʮ ʨʘʟʥʳʭ ʚʠʜʦʚ. ʅʘʧʨʠʤʝʨ, ʠʩʩʣʝʜʦʚʘʥʳ ʛʦʜʠʯʥʳʝ 

ʢʦʣʴʮʘ 183 ʚʠʜʦʚ ʜʝʨʝʚʴʝʚ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɸʥʜʘʭ (ʇʝʨʫ) [12]. ʅʘ ʚʳʩʦʪʝ 4000ï4400 ʤ 

ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʨʚʘʷ ʭʨʦʥʦʣʦʛʠʷ ʛʦʜʠʯʥʳʭ ʢʦʣʝʮ ʜʣʷ Polylepis rodolfo-

vasquezii L. [13]. ɹʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʦʩʘʜʢʦʚ ʩ ʧʦʤʦʱʴʶ 

ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ʨʦʩʪ ʚʠʜʘ Pinus peuce Griseb. ʠ ʧʦʢʘʟʘʥʘ 

ʚʨʝʤʝʥʥʘʷ ʟʘʜʝʨʞʢʘ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ LW (ʣʝʪʦ) ʧʦ ʩʨʘʚʥʝʥʠʶ CEW (ʚʝʩʥʘ), 

ʧʘʨʘʤʝʪʨʳ ʛʦʜʠʯʥʳʭ ʢʦʣʝʮ ʙʳʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʟʘʩʫʭʝ [15ï16]. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚʳʩʦʢʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʨʦʩʪ ʫʢʘʟʘʥʥʦʛʦ ʚʠʜʘ ʠ ʚʦʟʜʝʡʩʪʚʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʤʦʜʝʣʠʨʫʝʪʩʷ ʢʘʢ ʧʨʠʥʮʠʧ ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʚ ʨʦʩʪʝ ʛʦʜʠʯʥʳʭ ʢʦʣʝʮ [10ï11]. 

ʇʘʨʘʤʝʪʨʳ ʛʦʜʠʯʥʳʭ ʢʦʣʝʮ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʦ 

ʰʠʨʠʥʝ ʢʦʣʝʮ [5]. ɹʦʣʝʝ ʪʦʯʥʘʷ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʝ ʨʦʩʪʘ ʜʨʝʚʝʩʠʥʳ, ʩʚʷʟʳʚʘʷ ʜʘʥʥʳʝ 

ʧʘʨʘʤʝʪʨʘ ʩ ʚʥʫʪʨʠʛʦʜʦʚʦʡ ʧʣʦʪʥʦʩʪʠ ʜʨʝʚʝʩʠʥʳ [6, 17]. ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʠʤʝʥʝʥʠʡ 

ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʵʪʦ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʝ ʠ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʥʘʙʦʨʘ ʰʠʨʠʥʳ 

ʠ ʧʣʦʪʥʦʩʪʠ ʛʦʜʠʯʥʳʭ ʢʦʣʝʮ [17].  

ɺ ʨʘʙʦʪʘʭ ɺʘʛʘʥʦʚʘ [14ï15] ʥʘ ʦʩʥʦʚʝ ʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ (VSM) ʠʩʩʣʝʜʦʚʘʥʦ 
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ʚʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚ ʥʘ ʨʘʜʠʘʣʴʥʦʡ ʨʦʩʪ.  

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʠ ʚʟʷʪʳ ʦʙʨʘʟʮʳ (ʢʝʨʥʳ) ʫ 

ʜʨʝʚʝʩʥʳʭ Pinus eldarica Medw. ʩ ʧʦʤʦʱʴʶ ʙʫʨʘ Suunto. ɼʣʷ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʛʦʜʦʚʳʭ 

ʢʦʣʝʮ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʠʢʨʦʩʢʦʧ Lintab-6 [4]. ɹʳʣ ʦʧʨʝʜʝʣʝʥ ʩʪʝʧʝʥʴ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʤʝʞʜʫ 

ʨʷʜʘʤʠ ʛʦʜʦʚʳʭ ʢʦʣʝʮ (ʈʠʩʫʥʦʢ 1).  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠ ̫ ʣʦʞʥʳʭ ʠ ʧʦʪʝʨʷʥʥʳʭ ʢʦʣʝʮ ʠ ʧʨʦʯʠʪʳʚʘʥʠʝ ʩʚʝʜʝʥʠʡ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʣʝʮ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʦʛʨʘʤʤʘ TSAP-win ʩʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʦʡ 

Crossdating [5].  

ʈʝʟʫʣʴʪʘʪʳ ʢʘʯʝʩʪʚʘ ʫ ʚʠʜʦʚ ʦʮʝʥʝʥʳ ʥʘ ʦʩʥʦʚʝ ʧʨʦʛʨʘʤʤʳ COFECHA [6].  

ʀʩʪʦʨʠʯʝʩʢʦʝ ʚʥʝʜʨʝʥʠʝ ʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʚʝʜʝʥʠʡ ʧʨʦ ʛʣʦʙʘʣʴʥʦʡ ʠʟʤʝʥʝʥʠʠ ʚ 

ʧʨʠʨʦʜʝ ʧʨʦʨʘʙʦʪʘʥʳ ʩ ʧʦʤʦʱʴʶ ʩ ʧʨʦʛʨʘʤʤʦʡ Resistograph ʩ ʧʦʤʦʱʴʶ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʧʨʦʛʨʘʤʤʳ Decom [7].  

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɺʠʜ Pinus eldarica Medw. ʧʦ ʩʠʩʪʝʤʘʪʠʢʝ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʨʷʜʢʝ Pinales Gorozh., 

ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʤʝʡʩʪʚʫ Pinaceae Lindley., ʢ ʨʦʜʫ Pinus L. ʇʦ ʙʦʪʘʥʠʯʝʩʢʦʤʫ ʦʧʠʩʘʥʠʶ ʫ Pinus 

eldarica ʩʪʚʦʣ ʧʨʷʤʦʡ ʠʣʠ ʠʩʢʨʠʚʣʝʥʥʳʡ, 12ï15 ʤ ʚʳʩʦʪʦʡ (ʈʠʩʫʥʦʢ 1).  

ʂʦʨʘ ʙʫʨʘʷ ʠʣʠ ʩʚʝʪʣʦ-ʩʝʨʘʷ, ʥʝ ʨʘʩʩʣʘʠʚʘʶʱʘʷʩʷ, ʢʨʦʥʘ ʩʚʝʨʭʫ ʰʠʨʦʢʘʷ; ʣʠʩʪʴʷ 

ʞʝʩʪʢʠʝ, ʟʝʣʝʥʳʝ, 6ï9  ʩʤ ʜʣʠʥʳ. ʏʝʰʫʠ ʤʫʞʩʢʠʭ ʮʚʝʪʢʦʚ ʢʨʫʛʣʦʚʘʪʳʝ, ʩ ʟʫʙʯʠʢʘʤʠ ʧʦ 

ʢʨʘʷʤ, ʰʠʰʢʠ ʥʘ ʥʦʞʢʘʭ, ʦʜʠʥʦʯʥʳʝ ʠʣʠ ʧʘʨʥʳʝ, ʠʟʨʝʜʢʘ ʧʦ 3ï4, ʷʡʮʝʚʠʜʥʦ ʢʦʥʠʯʝʩʢʠʝ, 

ʦʢʦʣʦ 6 ʩʤ ʜʣʠʥʳ, ʩʚʝʪʣʦ-ʢʨʘʩʥʦ-ʢʦʨʠʯʥʝʚʳʝ. ʏʝʰʫʠ ʥʝʧʨʘʚʠʣʴʥʦ ʨʦʤʙʠʯʝʩʢʠʝ, 

ʣʦʩʥʷʱʠʝʩʷ, ʛʣʘʜʢʠʝ, ʱʠʪʢʠ ʚʜʘʚʣʝʥʥʳʝ, ʙʝʣʦʚʘʪʦ ʩʝʨʳʝ, ʩʝʤʝʥʘ ʯʝʨʥʦʚʘʪʳʝ, 6ï7  ʤʤ, ʩ 

ʢʨʘʩʥʦʚʘʪʦ-ʙʫʨʳʤ ʢʨʳʣʦʤ, 18ï28  ʤʤ ʜʣ. 
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ʈʠʩʫʥʦʢ 1.  ɺʠʜ Pinus eldarica Medw. (ʘ), ʚʟʷʪʠʝ ʦʙʨʘʟʮʦʚ ʠʟ ʜʨʝʚʝʩʠʥʳ ʩ ʧʦʤʦʱʶ ʙʫʨʘ Suunto 

(ʙ) ʩʫʰʢʘ ʚ ʢʦʥʪʝʡʥʝʨʘʭ ʠʟʚʣʝʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ (ʩ) ʠ ʫʪʦʯʥʝʥʠʝ ʠʭ ʭʨʦʥʦʣʦʛʠʠ (ʜ)  

 

ɺʠʜ  ʨʘʩʪʝʪ ʥʘ ʶʞʥʦʤ ʧʨʝʜʛʦʨʴʝ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʨʦʱʘʤʠ, ʟʘʥʠʤʘʷ ʧʣʦʱʘʜʴ ʦʢʦʣʦ 

50 ʛʘ ʚ ʨʘʩʱʝʣʠʥʘʭ ʛʣʠʥʠʩʪʦʛʦ ʧʝʩʯʘʥʠʢʘ ʧʦ ʩʝʚʝʨʥʳʤ ʩʢʣʦʥʘʤ ʛʦʨʳ ʕʡʣʷʨ-ʦʶʛʫ ʥʘ ʚʳʩʦʪʝ 

450ï600  ʤ (ʈʠʩʫʥʦʢ 2).  

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠ ̫ʠ ʜʣʷ ʩʙʦʨʘ ʩʚʝʜʝʥʠʡ ʧʦ ʨʘʟʚʠʪʠ,ʁ ʵʥʜʦʛʝʥʥʳʝ ʠ ʵʢʟʦʛʝʥʥʳʝ 

ʬʘʢʪʦʨʳ ʚʣʠʷʥʠʷ ʚʠʜʦʚ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʤʠ ʘʥʘʣʠʟʘʤʠ, ʙʳʣʠ ʚʟʷʪʳ ʦʙʨʘʟʮʳ ʢʝʨʥʦʚ ʫ 

ʚʠʜʘ Pinus eldarica Medw. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʘ ʦʮʝʥʝʥʘ ʜʠʥʘʤʠʢʘ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʦʩʪʘ ʠʟʫʯʝʥʥʦʛʦ ʚʠʜʘ (ʈʠʩʫʥʦʢ 1).  

ɺ ʪʝʯʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʦʪʤʝʯʝʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʚ 

ʠʥʪʝʛʨʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʧʦʩʣʝ ʠʟʤʝʥʝʥʠ ̫ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ. ʆʜʥʘʢʦ ʧʦʚʳʰʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʘʟʘʣʦ ʣʠʰʴ ʫʤʝʨʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʢʦʨʦʩʪʴ ʨʘʜʠʘʣʴʥʦʛʦ ʨʦʩʪʘ ʜʝʨʝʚʴʝʚ. 81% 
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ʨʘʜʠʘʣʴʥʦʛʦ ʨʦʩʪʘ ʙʳʣʘ ʦʙʫʩʣʦʚʣʝʥʦ ʚʣʘʞʥʦʩʪʴʶ ʧʦʯʚʳ, ʘ 13% ʨʦʩʪʘ ð ʢʦʥʪʨʦʣʠʨʦʚʘʣʦʩʴ 

ʪʝʤʧʝʨʘʪʫʨʦʡ. 

 

  

ʈʠʩʫʥʦʢ 2. ɸʨʝʘʣ ʧʨʠʨʦʜʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʜʘ Pinus eldarica Medw. ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ 

 

 
ʈʠʩʫʥʦʢ 3. ʈʘʜʠʘʣʴʥʳʡ ʧʨʠʨʦʩʪ Pinus eldarica Medw. ʚ ʣʝʩʦʧʦʩʘʜʢʘʭ ʧʦ ʛʦʜʘʤ 

 

ʇʦʩʢʦʣʴʢʫ ʜʠʥʘʤʠʢʘ ʨʘʜʠʘʣʴʥʦʛʦ ʨʦʩʪʘ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʧʨʦʮʝʩʩʦʤ ʩʪʘʨʝʥʠʷ ʜʘʥʥʦʛʦ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ, ʪʦ ʭʘʨʘʢʪʝʨ ʵʪʦʡ ʜʠʥʘʤʠʢʠ ʤʦʞʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ 

ʥʝʢʦʡ ʢʨʠʚʦʡ ʚʳʞʠʚʘʝʤʦʩʪʠ: 
 

H(t) = exp (ībt) (1) 
 

H(t) ð ʰʠʨʠʥʘ ʢʦʣʴʮʘ t-ʦʛʦ ʛʦʜʘ; t ð ʛʦʜʳ; b ð ʚʳʞʠʚʘʝʤʦʩʪʴ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ. 

 

ʍʘʦʪʠʯʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠ ̫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʪʦʯʝʢ ʧʦʢʘʟʳʚʘʝʪ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ 

ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʧʨʦʮʝʩʩ çʩʪʘʨʝʥʠè̫ ʚ ʨʘʤʢʘʭ ʧʨʠʤʝʨʘ ʧʦ ʜʠʥʘʤʠʢʝ ʰʠʨʠʥʝ ʛʦʜʠʯʥʳʭ 

ʢʦʣʝʮ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʨʘʟʨʝʟʝ ʩʪʚʦʣʘ ʜʝʨʝʚʘ. ɼʘʥʥʳʡ ʘʥʘʣʠʟ ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʛʠʙʢʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʦʧʠʩʘʥʠʶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʦʣʠʥʦʤʠʘʣʴʥʦʤ ʧʦʜʭʦʜʝ 

(ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʥʦʛʦʧʘʨʘʤʝʪʨʠʯʥʦʡ ʧʦʣʠʥʦʤʥʦʡ ʬʫʥʢʮʠʠ ʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ): 
 

 (2) 

 

ʏʪʦʙʳ ʫʯʝʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʪʦʯʝʢ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʨʝʤʝʥʥʘʷ 
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ʟʘʚʠʩʠʤʦʩʪʴ ʰʠʨʠʥʳ ʛʦʜʠʯʥʳʭ ʢʦʣʝʮ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʨʘʟʨʝʟʝ ʩʪʚʦʣʘ) ʧʦʣʦʛʠʡ ʩʧʫʩʢ ʢʚʘʟʠ, 

ʘ ʧʦʪʦʤ ʜʣʷ ʘʥʘʣʠʟʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʥ ʧʦʣʠʥʦʤʠʘʣʴʥʦʝ ʧʨʠʙʣʠʞʝʥʠʝ 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʡ ʬʦʨʤʳ, ʚ ʨʘʤʢʘʭ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʤʝʥʝʥʘ ʬʫʥʢʮʠʷ H(t) (1, 2). 

ʄʝʪʦʜ ʜʚʦʡʥʦʛʦ ʧʦʜʭʦʜʘ (ʠʣʠ ʢʦʤʧʦʟʠʪʥʦʛʦ ʧʦʜʭʦʜʘ) ʚ ʩʚʦʝ ʚʨʝʤʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ 

ʷʜʝʨʥʦ-ʬʠʟʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ [8].  

ɼʘʥʥʳʡ ʤʝʪʦʜ ʫʜʘʯʥʦ ʧʨʠʤʝʥʷʣʩ ̫ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ ʚ ʘʛʨʘʨʥʦʤ ʩʝʢʪʦʨʝ, ʪʘʢʞʝ ʫʢʘʟʘʥʥʳʡ ʤʝʪʦʜ ʠʩʧʦʣʴʟʦʚʘʥ ʚ 

ʧʦʯʚʦʚʝʜʝʥʠʠ ʠ ʙʠʦʣʦʛʠʠ [9].  

ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʚʩʝ ʧʘʨʘʤʝʪʨʳ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʵʪʠʭ ʬʫʥʢʮʠʷʭ ʜʦʣʞʥʳ ʥʦʩʠʪʴ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʢʦʥʢʨʝʪʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʧʠʩʳʚʘʝʤʦʤ çʦʙʲʝʢʪʝè. ʋʯʠʪʳʚʘʷ ʵʪʦ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʠ ʦʙʲʝʤ ʥʘʙʦʨʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʬʫʥʢʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚʦ 2-ʡ 

ʬʦʨʤʫʣʝ, ʙʫʜʝʪ ʠʤʝʪʴ ʙʦʣʝʝ ʢʦʥʢʨʝʪʥʫʶ ʬʦʨʤʫ [10ï11].  

ʋʯʠʪʳʚʘʷ ʥʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ ʠ ʘʧʨʠʦʨʥʦʝ ʧʦʥʠʤʘʥʠʝ ʚ ʜʘʥʥʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ, 

ʧʘʨʘʤʝʪʨʳ ʧʦʣʠʥʦʤʠʘʣʴʥʦʡ ʬʫʥʢʮʠʠ ʙʫʜʝʪ ʥʦʩʠʪʴ ʩʣʝʜʫʶʱʫʶ ʢʦʥʢʨʝʪʥʫʶ ʠʥʬʦʨʤʘʮʠʶ (3): 
  

H1(x) = a0+a1x+a2x2+a3x3+a4x4 (3) 
 

(t ð ʚʨʝʤʷ ʢʘʢ ʧʨʠʚʳʯʥʳʡ ʘʨʛʫʤʝʥʪ x; a0 ð ʤʘʢʩʠʤʘʣʴʥʘʷ (ʧʦʪʝʥʮʠʘʣʴʥʘʷ) 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʚʳʙʦʨʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ (ʘʧʨʠʦʨʥʘʷ ʰʠʨʠʥʘ 

ʢʦʣʝʮ ʧʨʝʜʳʜʫʱʝʛʦ ʛʦʜʘ); a1 ð ʩʘʤʳʡ ʚʝʩʦʤʳʡ ʚʢʣʘʜ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ (ʩʘʤʳʡ 

çʠʥʝʨʪʥʳʡè ʧʘʨʘʤʝʪʨ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ) ð ʧʦʯʚʝʥʥʦʝ ʧʣʦʜʦʨʦʜʠʝ; a2 ð ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʳʡ 

(ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʘʨʘʤʝʪʨʫ ʘ1) ʚʝʩʦʤʳʡ ʚʢʣʘʜ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ (ʤʝʥʝʝ çʠʥʝʨʪʥʳʡè 

ʧʘʨʘʤʝʪʨ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ) ð ʫʨʦʚʝʥʴ ʩʨʝʜʥʝ ʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʝ 

ʧʝʨʠʦʜʳ ʩʚʷʟʘʥʥʳʝ ʩ ʚʢʣʘʜʦʤ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʨʝʘʢʮʠʠ; a3 ð ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʳʡ (ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʧʘʨʘʤʝʪʨʫ ʘ2) ʚʢʣʘʜ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ (ʙʦʣʝʝ ʜʠʥʘʤʠʯʥʡr ʧʘʨʘʤʝʪʨ ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ) ð ʫʨʦʚʝʥʴ ʩʨʝʜʥʝ ʛʦʜʦʚʳʭ ʦʩʘʜʢʦʚ; a4 ð ʩʘʤʳʡ ʤʘʣʳʡ ʚʢʣʘʜ ʚʥʝʰʥʝʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ (ʩʘʤʳʡ ʜʠʥʘʤʠʯʥʳʡ ʧʘʨʘʤʝʪʨ ʚ ʩʣʫʯʘʝ ʜʘʥʥʦʡ ʚʳʙʦʨʢʠ) ð ʧʦʢʘʟʘʪʝʣʴ 

ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʦʝʤʢʦʩʪʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʜʠʥʘʤʠʢʠ ʨʘʜʠʘʣʴʥʦʛʦ ʨʦʩʪʘ ʧʦ ʛʦʜʘʤ ʥʘ ʈʠʩʫʥʢʘʭ 4ï5 ð 

ʛʨʘʬʠʢʘʭ 1 ʠ 2 

 

 
 

ʈʠʩʫʥʦʢ 4. ʕʢʩʧʦʥʝʥʮʠʘʣʴʥʘʷ ʬʫʥʢʮʠʷ 
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ʈʠʩʫʥʦʢ 5. ʇʦʣʠʥʦʤʠʘʣʴʥʘʷ ʬʫʥʢʮʠʷ 

 

ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʰʢʘʣʘ ʧʦ ʚʨʝʤʝʥʠ (ʘʨʛʫʤʝʥʪ ʭ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ 

ʝʜʠʥʠʮʘʭ, ʩʦʠʟʤʝʨʠʤʳʤʠ ʩ ʚʝʣʠʯʠʥʘʤʠ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ 

ʦʙʣʝʛʯʠʪ ʟʘʜʘʯʫ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʧʦʠʩʢʘ ʠ ʫʩʠʣʠʪ ʚʦʟʤʦʞʥʦʩʪʠ ʙʦʣʝʝ ʛʠʙʢʦʛʦ ʩʙʣʠʞʝʥʠʷ 

ʨʘʩʯʝʪʥʳʭ ʜʘʥʥʳʭ ʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʪʦʯʢʘʤ, ʧʨʦʚʦʜʠʤʳʭ ʚ ʨʘʤʢʘʭ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʤʦʜʝʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʦʜʠʥ ʛʦʜ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʨʝʤʝʥʥʦʡ ʰʢʘʣʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʙʝʟʨʘʟʤʝʨʥʦʡ ʚʝʣʠʯʠʥʝ ʨʘʚʥʳʤ ʥʘ 0,5 ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʨʝʤʝʥʥʘʷ ʰʢʘʣʘ 

ʥʘʯʠʥʘʣʘ ʩ 1977 ʛʦʜʘ.  

 

 

 

 

ʈʠʩʫʥʦʢ 3. ɺʨʝʤʝʥʥʘʷ ʰʢʘʣʘ ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʝʜʠʥʠʮʘʭ 
 

ʅʘʜʦ ʦʪʤʝʪʠʪʴ ʯʪʦ, ʬʣʫʢʪʫʘʮʠʦʥʥʘ ̫ʠʟʤʝʥʯʠʚʦʩʪ ɹ(ʭʘʦʪʠʯʥʳʡ ʨʘʟʙʨʦʩ) ʰʠʨʠʥʳ ʢʦʣʝʮ 

ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʨʘʟʨʝʟʝ ʩʚʷʟʘʥʘ ʩ ʪʝʤʧʝʨʘʪʫʨʥʳʤʠ ʬʣʫʢʪʫʘʮʠʷʤʠ (ʩʠʣʴʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʪʝʤʧʝʨʘʪʫʨʳ), ʢʦʪʦʨʳʝ ʥʝʚʦʟʤʦʞʥʦ ʙʳʣʦ ʦʧʠʩʳʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʦʧʨʝʜʝʣʝʥʥʦʡ ʬʫʥʢʮʠʠ 

ʧʘʨʘʤʝʪʨʦʚ, ʧʨʝʜʧʠʩʘʥʥʦʡ ʙʠʦʪʠʯʝʩʢʦʡ ʠ ʘʙʠʦʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʴʶ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʥʘʜʦ 

ʚʚʦʜʠʪʴ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʛʝʥʝʨʘʪʦʨʦʚ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ (ʤʝʪʦʜ ʄʦʥʪʝ-ʂʘʨʣʦ) ʠ 

ʫʯʠʪʳʚʘʪʴ ʬʣʫʢʪʫʘʮʠʦʥʥʳʝ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʜʠʥʘʤʠʢʝ ʰʠʨʠʥʳ ʢʦʣʝʮ 

(ʠʩʩʣʝʜʦʚʘʥʠʝ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʙʫʜʫʪ ʧʨʦʚʦʜʠʪʩʷ ʚ ʙʫʜʫʱʝʤ). ʋʩʨʝʜʥʝʥʥʳʡ ʥʘʙʦʨ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʘʥʘʣʦʛʠʯʥʳʭ ʦʙʨʘʟʮʦʚ ʙʳʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʩ 

ʧʦʤʦʱʴʶ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʡ ʠ ʧʦʣʠʥʦʤʠʥʘʣʴʥʳʤʠ ʬʫʥʢʮʠʷʤʠ, ʧʘʨʘʤʝʪʨʦʤ, ʢʦʪʦʨʦʛʦ 

ʧʨʝʜʧʠʩʘʥʘ ʙʠʦʪʠʯʝʩʢʘʷ ʠ ʘʙʠʦʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ. ɹʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚʠʜʦʚ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ 

ʤʝʞʛʦʜʦʚʳʝ ʢʦʣʝʙʘʥʠʷ. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʘ ʩʜʝʣʘʥʘ ʧʦʧʳʪʢʘ ʦʮʝʥʠʪʴ ʨʦʣʴ ʬʣʫʢʪʫʘʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ (ʢʣʠʤʘʪʠʯʝʩʢʘ ̫ ʠʟʤʝʥʯʠʚʦʩʪʴ) ʨʘʜʠʘʣʴʥʦʛʦ ʨʦʩʪʘ ʚ ʟʘʜʘʥʥʦʤ ʚʨʝʤʝʥʥʦʤ 

ʠʥʪʝʨʚʘʣʝ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʩ ʫʯʝʪʦʤ 

ʚʝʣʠʯʠʥ, ʤʝʥʷʶʱʠʭʩʷ ʚ ʠʥʪʝʨʚʘʣʝ 5%. ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ, ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʥʝ ʙʫʜʝʪ ʙʦʣʝʝ 0,95. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʛʨʘʬʠʢʘ 2 ʧʨʠ ʦʧʠʩʘʥʠʠ ʥʘʙʦʨʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʩ ʧʦʣʠʥʦʤʦʤ 

4 ʩʪʝʧʝʥʠ, ʧʘʨʘʤʝʪʨʳ ʢʦʪʦʨʦʛʦ ʠʤʝʶʪ ʨʝʘʣʴʥʳʝ ʙʠʦʪʠʯʝʩʢʠʝ ʠ ʘʙʠʦʪʠʯʝʩʢʠʝ ʟʥʘʯʠʤʦʩʪʠ, 

ʧʦʢʘʟʘʪʝʣʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ (R2) ʨʘʚʥʷʣʩ ̫0,815. ʊ. ʝ. ʚ ʨʘʤʢʘʭ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

1977 1978 1979 1980 1981 1982 1983 1984 

0,5 1,0 1,5 2,0 2,5 3,0 3,5 4,0 
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ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʨʦʣʠ ʬʣʫʢʪʫʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʂʣʠʤʘʪʠʯʝʩʢʫ  ʁ ʠʟʤʝʥʯʠʚʦʩʪʴ ʤʦʞʥʦ 

ʦʮʝʥʠʪ ɹʩ ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʝʛʦ ʨʘʩʯʝʪʘ (4): 
 

 

(4) 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʬʦʨʤʫʣʳ 4, ʨʦʣʴ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚ ʦʙʱʝʡ ʜʠʥʘʤʠʢʝ ʧʦ 

ʰʠʨʠʥʝ ʢʦʣʝʮ ʚ ʟʘʜʘʥʥʦʤ ʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ (1977ï2017  ʛʛ.) ʚ ʨʘʤʢʘʭ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʤʦʜʝʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ð ʟʥʘʯʠʪʝʣʴʥʘʷ (5): 
 

y=0,0003 x4 ï 0,0183 ʭ3 + 0,3581 ʭ2 ï 3,06 ʭ +11,707 (5) 
 

ɸʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ (ʛʨʘʬ. 1 ʠ ʛʨʘʬ. 2) ʧʦʟʚʦʣʷʝʪ ʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʡ 

ʚʘʞʥʳʡ ʚʳʚʦʜ ð ʧʨʠ ʦʧʠʩʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʡ, 

ʫʯʠʪʳʚʘʶʱʠʭ ʙʠʦʪʠʯʝʩʢʠʝ ʠ ʘʙʠʦʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʧʦʢʘʟʘʪʝʣʴ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʨʘʚʥʷʣʩ ̫0,8115 (R2), ʘ ʧʨʠ ʦʧʠʩʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ (6): 
 

y= 5,361 exp (ī0,082ʭ) (6) 
 

ʫʯʠʪʳʚʘʶʱʝʛʦ ʪʦʣʴʢʦ ʙʠʦʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʧʦʢʘʟʘʪʝʣʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ 

ʨʘʚʥʷʣʩ ̫0,553(R2). ʄʦʜʝʣʴ, ʫʯʠʪʳʚʘʶʱʘʷ ʚʥʝʰʥʠʝ ʬʘʢʪʦʨʳ (7): 
 

48,1
553,0

8115,0
=

 

(7) 

 

ʣʫʯʰʝ, ʯʝʤ ʤʦʜʝʣʴ ʫʯʠʪʳʚʘʶʱʝʡ ʩʦʙʩʪʚʝʥʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʚʳʞʠʚʘʝʤʦʩʪʠ. 

ɼʘʣʴʥʝʡʰʝʡ ʘʥʘʣʠʟ (5) ʧʦʟʚʦʣʠʣ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʡ ʚʳʚʦʜ (8):  
 

2936,0
707,11

)0003,00183,03581,006,3()(

0

4321
=

+++-
=

+++

a

aaaa

 

(8) 

 

ʇʨʦʮʝʥʪ ʦʪʥʦʰʝʥʠʡ ð 29,36%. ɹʝʟ ʫʯʝʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʮʠʦʥʘʨʥʳʭ ʚʥʝʰʥʠʭ 

ʬʘʢʪʦʨʦʚ (ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ) ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʜʠʥʘʤʠʢʫ 

ʨʘʜʠʘʣʴʥʦʛʦ ʨʦʩʪʘ ʜʝʨʝʚʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ.   

ʇʨʠ ʧʨʠʤʝʥʝʥʠʝ ʘʥʘʣʠʟʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ (ʚʨʝʤʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʰʠʨʠʥʫ 

ʛʦʜʦʚʳʭ ʢʦʣʝʮ) ʚ ʨʘʤʢʘʭ ʵʪʦʡ ʨʘʙʦʪʳ ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʤʦʜʝʣʴʥʳʭ ʧʦʜʭʦʜʦʚ ʠ ʦʩʦʙʝʥʥʦ ʦʪ 

ʤʦʜʝʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʯʝʪʢʦ ʨʘʟʜʝʣʝʥʘ ʥʘ ʜʚʝ ʛʨʫʧʧʳ (ɺʘʛʘʥʦʚʘ-ʐʘʰʢʠʥʘ (VSM) ʧʘʨʘʤʝʪʨʳ): 

ïʧʝʨʚʘʷ ʛʨʫʧʧʘ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʧʠʩʳʚʘʝʪ ʚʥʝʰʥʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠ ʷʚʣʷʝʪʩʷ 

ʩʪʘʮʠʦʥʘʨʥʳʤʠ ʠʣʠ ʧʩʝʚʜʦʩʪʘʮʠʦʥʘʨʥʳʤʠ ð ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ; ʧʦʯʚʝʥʥʦʝ 

ʧʣʦʜʦʨʦʜʠʝ; ʫʨʦʚʝʥʴ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʚʝʛʝʪʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʧʦ ʛʦʜʘʤ; ʫʨʦʚʝʥʴ 

ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʦʩʘʜʢʦʚ; ʧʦʢʘʟʘʪʝʣʴ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʦʝʤʢʦʩʪʠ.  

ïʚʪʦʨʘʷ ʛʨʫʧʧʘ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʧʘʨʘʤʝʪʨʦʤ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʥʦ 

ʦʥʠ ʥʦʩʷʪ ʩʠʣʴʥʦ ʠʟʤʝʥʯʠʚʳʡ ʭʘʨʘʢʪʝʨ ʧʦ ʚʨʝʤʝʥʠ (ʥʝʩʪʘʙʠʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ 

ʠʣʠ ʪʝʤʧʝʨʘʪʫʨʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ; ʙʳʩʪʨʦʪʝʯʥʳʡ ʭʘʦʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʟʘʩʫʭʠ, ʩʝʟʦʥʥʳʝ 

ʙʦʣʝʟʥʠ ʠ ʪ. ʜ.) ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʪʜʝʣʴʥʦ.  

ɺ ʨʘʤʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʤʦʜʝʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʚʟʘʠʤʦʩʚʷʟʴ (ʢʦʨʨʝʣʷʮʠʷ) ʤʝʞʜʫ 

ʩʪʘʮʠʦʥʘʨʥʳʤʠ (ʧʩʝʚʜʦʩʪʘʮʠʦʥʘʨʥʳʤʠ) ʠ ʩʠʣʴʥʦ ʠʟʤʝʥʯʠʚʳʤʠ (ʬʣʫʢʪʫʘʮʠʦʥʥʳʤʠ) 

ʧʘʨʘʤʝʪʨʘʤʠ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ð ʦʪʩʫʪʩʪʚʫʶʪ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʣ ʦʧʨʝʜʝʣʠʪʴ 

ʯʪʦ, ʚ ʨʘʤʢʘʭ ʧʨʠʤʝʥʷʝʤʦʡ ʤʦʜʝʣʠ ʥʝʩʪʘʙʠʣʴʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʥʠʢʘʢ ʥʝ ʩʚʷʟʘʥ ʩ 
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ʫʨʦʚʥʝʤ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. ʀʪʘʢ, ʢʦʣʠʯʝʩʪʚʝʥʥʘ ̫ ʦʮʝʥʢʘ ʨʦʣʠ ʪʝʤʧʝʨʘʪʫʨʥʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʥʘ ʦʙʱʫʶ ʜʠʥʘʤʠʢʫ ʨʦʩʪʘ ð ʵʪʦ ʵʣʝʤʝʥʪ ʦʧʨʝʜʝʣʝʥʥʦʡ ʥʦʚʠʟʥʳ ʚ ʵʪʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ.  

 

ɺʳʚʦʜʳ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʜʘʣʦʩʴ ʚʳʷʚʠʣʦʩʴ ʩʚʷʟʴ ʤʝʞʜʫ 

ʘʙʠʦʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʠ ʝʞʝʛʦʜʥʳʤ ʨʦʩʪʦʤ ʜʨʝʚʝʩʠʥʳ ʠʟʫʯʝʥʥʦʛʦ ʚʠʜʘ ʠ ʜʘʥ ʘʥʘʣʠʟ 

ʵʢʦʣʦʛʦ-ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʵʪʦʛʦ ʚʠʜʘ.  

ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠ ̫ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʨʦʣʴ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚ 

ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ ʚʳʙʨʘʥʥʦʛʦ ʚʠʜʘ Pinus eldarica Medw. ʚ ʧʨʦʩʣʝʞʝʥʥʦʤ ʚʨʝʤʝʥʥʦʤ 

ʠʥʪʝʨʚʘʣʝ ʨʘʚʥʳʤ 40 ʣʝʪ ʩʦʩʪʘʚʣʷʣʦ 16,7%.  

ʀʟ ʤʦʜʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʤʦʜʝʣʝʡ, ʫʯʠʪʳʚʘʶʱʠʭ ʪʦʣʴʢʦ 

ʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ 1,48 ʨʘʟ ʥʠʞʝ, ʯʝʤ ʤʦʜʝʣʝʡ ʫʯʠʪʳʚʘʶʱʠʭ ʙʠʦʪʠʯʝʩʢʠʭ ʠ 

ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ.  

ʉʫʤʤʘʨʥʘʷ ʨʦʣʴ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ ʚʳʙʨʘʥʥʦʛʦ ʚʠʜʘ ð 29,4%.  

ɺʳʙʨʘʥʥʘʷ ʤʦʜʝʣʴ, ʚ ʙʣʠʞʘʡʱʠʝ 10 ʣʝʪ, ʫʯʠʪʳʚʘʶʱʘʷ ʚʣʠʷʥʠʝ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʙʠʦʪʠʯʝʩʢʠʭ ʠ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʧʨʠ ʧʦʩʪʦʷʥʩʪʚʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ 

ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʠ ʥʘ ʨʘʜʠʘʣʴʥʳʡ ʨʦʩʪ ʚʠʜʘ Pinus eldarica Medw. ʬʣʫʢʪʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʨʘʚʥʘ 16,7% ʧʨʠ ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ ʥʘ 50 ʣʝʪ. 
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TAXONOMIC, ECOBIOMORPHOLOGICAL AND AREOLOGICAL  

ANALYSIS OF WILD VEGETABLE PLANTS OF THE LESSER CAUCASUS FLORA 

(AZERBAIJA N) 

 

ÉGurbanova L., Azerbaijan State Agrarian University,  

Ganja, Azerbaijan, lala.qurbanova78@list.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦ ʬʣʦʨʝ ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʝʛʠʦʥʦʚ 

ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ ʚ ʧʨʝʜʝʣʘʭ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʙʳʣʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 152 ʚʠʜʘ 

ʠʟ 120 ʨʦʜʦʚ ʜʠʢʦʨʘʩʪʫʱʠʭ ʦʚʦʱʥʳʭ ʨʘʩʪʝʥʠʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 42 ʩʝʤʝʡʩʪʚʘʤ. ʋʪʦʯʥʝʥʳ ʠ 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʠʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʝ ʩʧʝʢʪʨʳ. ʇʨʦʚʝʜʝʥ ʵʢʦʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʜʠʢʦʨʘʩʪʫʱʠʭ ʦʚʦʱʝʡ ʠ ʫʪʦʯʥʝʥʳ ʠʭ ʘʨʝʘʣʳ. 

 

Abstract. 152 species of 120 genus of wild vegetable plants belonging to 42 families were 

identified as a result of research in the flora of the botanical and geographical regions of the Lesser 

Caucasus within the Republic of Azerbaijan. Their taxonomic spectra have been refined and 

systematized. An ecobiomorphological analysis of wild-growing vegetables has been carried out 

and their areas have been specified. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʢʦʨʘʩʪʫʱʠʝ ʦʚʦʱʠ, ʩʠʩʪʝʤʘʪʠʢʘ, ʵʢʦʤʦʨʬʦʣʦʛʠʷ, ʘʨʝʦʣʦʛʠʷ, ʄʘʣʳʡ 

ʂʘʚʢʘʟ. 

 

Keywords: wild vegetables, taxonomy, ecomorphology, areology, Lesser Caucasus. 

 

ɺʚʝʜʝʥʠʝ 

ɹʦʣʴʰʠʥʩʪʚʦ ʩʲʝʜʦʙʥʳʭ ʜʠʢʦʨʘʩʪʫʱʠʭ ʨʘʩʪʝʥʠʡ ð ʵʪʦ ʜʠʢʠʝ ʦʚʦʱʠ. ɺ ʤʠʨʝ 

ʥʘʩʯʠʪʳʚʘʝʪʩʷ 5000 ʚʠʜʦʚ ʩʲʝʜʦʙʥʳʭ ʨʘʩʪʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 1200 ʚʠʜʦʚ ʦʚʦʱʝʡ. ʀʟ ʥʠʭ 500 

ʚʠʜʦʚ ʢʫʣʴʪʠʚʠʨʫʶʪʩʷ, ʘ 700 ʚʠʜʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʜʠʢʦʡ ʬʣʦʨʝ [3]. ɹʦʣʴʰʘʷ ʯʘʩʪʴ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʧʨʦʜʫʢʪʘʭ ʧʠʪʘʥʠʷ ʫʜʦʚʣʝʪʚʦʨʷʝʪʩʷ ʟʘ ʩʯʝʪ ʨʘʩʪʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ɼʠʢʠʝ 

ʦʚʦʱʠ ðʧʨʦʜʫʢʪr, ʦʢʘʟʳʚʘʶʱʠʝ ʫʥʠʢʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ ʚ ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ ɸʟʝʨʙʘʡʜʞʘʥʘ  ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ 

ʦʢʦʣʦ 3000 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʢʦʪʦʨʳʭ ʧʦʣʝʟʥʳ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ [1, 3, 8]. ʅʘʜʝʞʥʦʝ ʩʥʘʙʞʝʥʠʝ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝʤ ð 

ʦʜʥʦ ʠʟ ʛʣʘʚʥʳʭ ʫʩʣʦʚʠʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ. ʇʨʝʟʠʜʝʥʪ 

ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ 25 ʘʚʛʫʩʪʘ 2008 ʛ ʫʪʚʝʨʜʠʣ çɻʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʨʦʛʨʘʤʤʫ ʧʦ 

ʥʘʜʝʞʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʥʘʩʝʣʝʥʠʷ ʚ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʤʠ 

ʧʨʦʜʫʢʪʘʤʠ ʚ 2008-2015 ʛʦʜʘʭè. ʆʜʥʦ ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ ð ʟʘʱʠʪʘ, 

ʩʦʭʨʘʥʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʦʙʦʛʘʱʝʥʠʝ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʛʝʥʦʬʦʥʜʘ.  
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ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʠ ʚʘʞʥʳʭ ʚʦʧʨʦʩʦʚ ʜʥʷ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʠʢʦʨʘʩʪʫʱʠʭ ʦʚʦʱʝʡ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʳʭ ʤʝʩʪʥʳʭ ʨʝʜʢʠʭ ʠ 

ʠʩʯʝʟʘʶʱʠʭ ʨʝʜʢʠʭ ʨʘʩʪʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʙʦʣʴʰʫʶ ʮʝʥʥʦʩʪʴ, ʧʨʦʚʝʜʝʥʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʤʝʶʱʠʭ ʙʦʣʴʰʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ, ʩʦʮʠʘʣʴʥʦʝ ʠ ʧʦʣʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʦʚʦʱʥʦʡ ʧʨʦʜʫʢʮʠʝʡ.  

ʎʝʣʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʠʟʫʯʝʥʠʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʠʢʦʨʘʩʪʫʱʠʭ ʦʚʦʱʥʳʭ ʨʘʩʪʝʥʠʡ ʬʣʦʨʳ ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʝʛʠʦʥʦʚ 

ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ, ʩʦʟʜʘʥʠʝ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʧʘʩʧʦʨʪʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʠʢʘ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʜʠʢʦʨʘʩʪʫʱʠʝ ʦʚʦʱʥʳʝ ʨʘʩʪʝʥʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚ 

ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʢʣʘʩʩʠʯʝʩʢʠʤʠ, 

ʬʣʶʦʨʠʩʪʠʯʝʩʢʠʤʠ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤʠ, ʘʨʝʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ [5; 2, 9].  

ʀʟʫʯʝʥʳ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ [13]. ʂʘʞʜʳʡ ʠʟ ʦʙʨʘʟʮʦʚ ʨʘʩʪʝʥʠʡ, 

ʩʦʙʨʘʥʥʳʭ ʚ ʭʦʜʝ ʵʢʩʧʝʜʠʮʠʡ, ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʜʝʪʝʨʤʠʥʘʥʪ [2, 12].  

ʋʩʪʘʥʦʚʣʝʥʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ [10, 11]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ 

ɹʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʨʘʡʦʥʳ ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ ɸʟʝʨʙʘʡʜʞʘʥʘ ʦʪʣʠʯʘʶʪʩʷ 

ʫʥʠʢʘʣʴʥʦʡ ʬʣʦʨʦʡ ʠ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʵʪʦʤ ʙʦʛʘʪʩʪʚʝ ʟʘʥʠʤʘʶʪ 

ʜʠʢʦʨʘʩʪʫʱʠʝ ʦʚʦʱʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʣʠʪʝʨʘʪʫʨʳ ʠ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʙʨʘʟʮʦʚ ʨʘʩʪʝʥʠʡ 

ʩʦʙʨʘʥʥʳʭ ʥʘʤʠ ʚ ʤʝʩʪʘʭ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚ, ʚʧʝʨʚʳʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʜʠʢʦʨʘʩʪʫʱʠʭ ʦʚʦʱʥʳʭ ʨʘʩʪʝʥʠʡ ʚʦ ʬʣʦʨʝ ʦʙʣʘʩʪʠ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 1, ʜʠʢʦʨʘʩʪʫʱʠʝ ʦʚʦʱʥʳʝ ʨʘʩʪʝʥʠʷ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʚ ʪʨʠ ʢʣʘʩʩʘ 

(ʍʚʦʱʦʚʳʝ ð Equisetopsida, ʄʘʛʥʦʣʠʦʧʩʠʜʳ ð Magnoliopsida ʠ ʃʠʣʠʦʧʩʠʜʳ ð Liliopsida). 

ʍʚʦʱʝʚʳʝ ʚʢʣʶʯʘʶʪ 1 ʧʦʨʷʜʦʢ, 1 ʩʝʤʝʡʩʪʚʦ, 1 ʨʦʜ ʠ 1 ʚʠʜ, ʄʘʛʥʦʣʠʝʮʚʝʪʥʳʝ - 8 ʧʦʜʢʣʘʩʩʦʚ 

(67%), 11 ʥʘʜʧʦʨʷʜʢʦʚ (61%), 21 ʧʦʨʷʜʦʢ (60%), 26 ʩʝʤʝʡʩʪʚ (63%), 102 ʨʦʜʘ (86%) ʠ 125 

ʚʠʜʘ (83%), ʘ ʃʠʣʝʡʥʳʝ ð 4 ʧʦʜʢʣʘʩʩʘ (33%), 7 ʥʘʜʧʦʨʷʜʢʘ (39%), 14 ʧʦʨʷʜʢʘ (40%), 15 

ʩʝʤʝʡʩʪʚ (37%), 17 ʨʦʜʦʚ (14%) ʠ 26 ʚʠʜʦʚ (17%).  

 

 

ʊʘʙʣʠʮʘ 1 

ʉʀʉʊɽʄɸʊʀʏɽʉʂɸʗ ʉʊʈʋʂʊʋʈɸ ɼʀʂʆʈɸʉʊʋʑʀʍ ʆɺʆʑʅʓʍ ʈɸʉʊɽʅʀʁ  

ʌʃʆʈʓ ʄɸʃʆɻʆ ʂɸɺʂɸɿɸ 
 

 ̄ ʆʪʜʝʣ ʠ ʢʣʘʩʩʳ ʇʦʣʫʢʣʘʩʩ ʅʘʜʧʦʨʷʜʦʢ ʇʦʨʷʜʦʢ 
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1. Magnoliophyta 12 100 18 100 35 97,2 

a Magnoliopsida 8 - 11 - 21 - 

b Liliopsida 4 - 7 - 14 - 

2. Equisetophyta - - - - 1 0,8 

a Equisetopsida - - - - 1 - 

ɺʩʝʛʦ: 12 100 18 100 36 100 

 ̄ ʆʪʜʝʣ ʠ ʢʣʘʩʩ ʉʝʤʝʡʩʪʚʦ ʈʦʜ ɺʠʜ 
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 ̄ ʆʪʜʝʣ ʠ ʢʣʘʩʩʳ ʇʦʣʫʢʣʘʩʩ ʅʘʜʧʦʨʷʜʦʢ ʇʦʨʷʜʦʢ 
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1. Magnoliophyta 41 97,2 119 97,2 151 99,34 

a Magnoliopsida 26 - - - - - 

b Liliopsida 15 - - - - - 

2. Equisetophyta 1 0,8 1 0,8 1 0,66 

a Equisetopsida - - - - - - 

ɺʩʝʛʦ: 42 100 120 100 152 100 

 

ʅʘ ʈʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥʳ ʚʠʜʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚʠʜʦʚ 

ʜʠʢʦʨʘʩʪʫʱʠʭ ʦʚʦʱʥʳʭ ʨʘʩʪʝʥʠʡ (ʈʠʩʫʥʦʢ 1). ʉʝʤʝʡʩʪʚʦ Asteraceae ʚʢʣʶʯʘʝʪ 20 ʨʦʜʦʚ 

(17%) ʠ 24 ʚʠʜʘ (16%), ʩʝʤʝʡʩʪʚʦ Apiaceae ð 14 ʨʦʜʦʚ (12%) ʠ 19 ʚʠʜʦʚ (13%), ʩʝʤʝʡʩʪʚʦ 

Brassicaceae ð 14 ʨʦʜʦʚ (12%) ʠ 15 ʚʠʜʦʚ (10%), Lamiaceae ð 11 ʨʦʜʦʚ (9,2%) ʠ 12 ʚʠʜʦʚ 

(8%), ʩʝʤʝʡʩʪʚʦ Polygonaceae ð 5 ʨʦʜʦʚ (4,2%) ʠ 11 ʚʠʜʦʚ (7%), ʩʝʤʝʡʩʪʚʦ Fabaceae ð 6 

ʨʦʜʦʚ (5%) ʠ 6 ʚʠʜʦʚ (4%), ʚ ʩʝʤʝʡʩʪʚʝ Rosaceae ʧʨʝʦʙʣʘʜʘʶʪ 4 ʨʦʜʘ (3,6%) ʠ 5 ʚʠʜʦʚ (3%).  

 

 

ʈʠʩʫʥʦʢ 1. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʦʜʦʚ ʠ ʚʠʜʦʚ ʧʦ ʩʝʤʝʡʩʪʚʘʤ 

 

ʆʩʪʘʣʴʥʳʝ ʩʝʤʝʡʩʪʚʘ ʩʦʩʪʘʚʣʷʶʪ 37% ʠ ʩʦʩʪʦʷʪ ʚ ʩʨʝʜʥʝʤ ʠʟ 1-3 ʨʦʜʦʚ. ʀʟ ʥʠʭ: 

Plantaginaceae, Eguisetaceae, Typhaceae, Orchidaceae, Liliaceae, Lemnaceae, Poaceae, 

Iridaceae, Convallariaceae, Boraginaceae, Cannabaceae, Asphodelaceae, Araceae, Alismaceae, 

Solonaceae, Scorophulariaceae. Primulaceae, Portulacaceae, Dipsacaceae, Capparaceae ʠ 

Amaranthaceae ʭʦʪʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʣʴʢʦ ʣʠʰʴ 1 ʨʦʜʦʤ ʠ 1 ʚʠʜʦʤ ʠʤʝʶʪ ʰʠʨʦʢʫʶ 

ʧʝʨʩʧʝʢʪʠʚʫ. ʂʘʞʜʦʝ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʝʤʝʡʩʪʚ Hyacinthaceae, Cyperaceae, Colchiaceae, 

Asparagaceae, Alliaceae, Urticaceae, Ranunculaceae, Onaqraceae, Malvaceae, Crassulaceae, 

Convolvulaceae, Campanulaceae ʠ Caryophyllaceae ʧʨʝʜʩʪʘʚʣʝʥʳ 2 ʨʦʜʘʤʠ ʢʘʞʜʳʡ ʧʦ 2-3 

ʚʠʜʘ (ʥʘʧʨʠʤʝʨ Allium ð 6). ʇʨʝʦʙʣʘʜʘʶʪ 135 ʨʦʜʘ, ʢʘʞʜʳʡ ʧʨʝʜʩʪʘʚʣʝʥ1-2 ʚʠʜʦʤ, ʠ 

ʩʦʩʪʘʚʣʷʝʪ 89% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ, ʦʩʪʘʣʴʥʳʝ 3 ʨʦʜʘ (Allium, Rumex, Chenopodium) ʩʦʩʪʘʚʣʷʶʪ 

11%. 

 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ5. 2021 

https://doi.org/10.33619/2414-2948/66 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 55 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʦʙʟʦʨ ʜʠʢʦʨʘʩʪʫʱʠʭ 

ʦʚʦʱʥʳʭ ʨʘʩʪʝʥʠʡ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚʦ ʬʣʦʨʝ ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ: 2 ʢʣʘʩʩʘ, 11 ʧʦʜʢʣʘʩʩʦʚ, 24 

ʥʘʜʧʦʨʷʜʢʘ, 35 ʧʦʨʷʜʢʦʚ, 152 ʚʠʜʘ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ 120 ʨʦʜʘʤ, ʦʙʲʝʜʠʥʝʥʥʳʤ ʚ 42 ʩʝʤʝʡʩʪʚʘ. 

ʉʨʝʜʠ ʥʠʭ Amaranthus albus L., Tragapogon gramminifolius L., Eremurus spectabilis Bieb. ɹʳʣʠ 

ʚʧʝʨʚʳʝ ʦʙʥʘʨʫʞʝʥʳ ʥʘʤʠ ʜʣʷ ʤʝʩʪʥʦʡ ʬʣʦʨʳ. 

ɸʜʘʧʪʘʮʠʷ ʨʘʩʪʝʥʠʡ ʢʦ ʚʩʝʤ ʩʣʦʞʥʳʤ ʫʩʣʦʚʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʠʭ 

ʞʠʟʥʝʥʥʳʭ ʬʦʨʤʘʭ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ ʧʨʦʷʚʣʝʥʠʝ ʧʨʠʟʥʘʢʦʚ ʦʙʱʝʡ ʘʜʘʧʪʘʮʠʠ ʢ 

ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ ʚ ʤʦʨʬʦʛʝʥʝʟʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ ʚ 

ʧʨʦʮʝʩʩʝ ʵʚʦʣʶʮʠʠ, ʞʠʟʥʝʥʥʳʝ ʬʦʨʤʳ ʨʘʩʪʝʥʠʡ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʯʝʨʪ ʛʨʫʧʧ 

ʨʘʩʪʝʥʠʡ. 

ʕʢʦʣʦʛʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʪʠʧʳ ʨʘʩʪʝʥʠʡ ʚ ʩʚʦʝʡ ʙʠʦʣʦʛʠʠ ʠ ʚʥʝʰʥʠʭ ʧʨʠʟʥʘʢʘʭ ʥʝʩʫʪ 

ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ ʮʝʥʦʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʠʭ ʘʥʘʣʠʟ, ʦʩʦʙʝʥʥʦ ʦʮʝʥʢʘ 

ʛʝʥʝʟʠʩʘ ʨʝʛʠʦʥʘʣʴʥʦʡ ʬʣʦʨʳ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʚ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ 

ʦʧʨʝʜʝʣʝʥʠʝ ʠʭ ʤʝʩʪʘ ʚ ʬʠʪʦʭʦʨʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʠʤʝʝʪ ʦʩʦʙʦ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ. ɸʥʘʣʠʟ 

ʦʩʥʦʚʥʳʭ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ ʜʠʢʦʨʘʩʪʫʱʠʭ ʦʚʦʱʥʳʭ ʨʘʩʪʝʥʠʡ ʬʣʦʨʳ ʙʦʪʘʥʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ ʧʨʦʚʝʜʝʥ ʥʘ ʦʩʥʦʚʝ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʀ. 

ɻ. ʉʝʨʝʙʨʷʢʦʚʘ ʠ ɾ. ʈʘʫʥʢʴʝʨʘ.  

ʀ. ʂ. ʉʝʨʝʙʨʷʢʦʚ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ ʩʫʱʝʩʪʚʫʶʪ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. 

ʇʨʠ ʧʝʨʚʠʯʥʦʤ ʧʦʜʭʦʜʝ ʦʧʨʝʜʝʣʷʣʠ ʞʠʟʥʝʥʥʳʝ ʬʦʨʤʳ ʩʝʤʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʥʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʨʝʘʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʧʨʦʚʦʜʠʪʩʷ ʘʨʝʦʣʦʛʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ ʭʚʦʱʝʚʳʭ 

ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ð ʩʪʨʦʝʥʠʝ ʢʦʨʥʝʚʠʱʘ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʣʠʩʪʴʝʚ ʥʘ 

ʢʦʨʥʝʚʠʱʝ, ʥʘʧʨʘʚʣʝʥʠʝ ʨʦʩʪʘ ʠ ʩʠʤʤʝʪʨʠʷ ʢʦʨʥʝʚʠʱʘ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʘ ʨʦʟʝʪʢʠ. 

ɸʥʘʣʠʟ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ ʜʠʢʦʨʘʩʪʫʱʠʭ ʦʚʦʱʥʳʭ ʨʘʩʪʝʥʠʡ ʚʦ ʬʣʦʨʝ ʙʦʪʘʥʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʥʘʟʝʤʥʦʡ ʬʣʦʨʳ 

ʩʦʩʪʘʚʣʷʶʪ ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ (ʊʘʙʣʠʮʘ 2). ʀʟ ʊʘʙʣʠʮʳ 2 ʚʠʜʥʦ, ʯʪʦ ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ 

ʧʨʝʚʦʩʭʦʜʷʪ ʜʨʫʛʠʝ ʬʦʨʤʳ ð 99 ʚʠʜʦʚ (65,13%), ʜʚʫʣʝʪʥʠʝ ð 14 ʚʠʜʦʚ (9,24%) ʠ 

ʦʜʥʦʣʝʪʥʠʝ ð 31 ʚʠʜ (20,39%). 

ʊʘʙʣʠʮʘ 2 

ɾʠʟʥʝʥʥʳʝ ʬʦʨʤʳ ʜʠʢʦʨʘʩʪʫʱʠʭ ʦʚʦʱʥʳʭ ʨʘʩʪʝʥʠʡ ʬʣʦʨʳ ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ 

ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ ʧʦ ʩʠʩʪʝʤʝ ʉʝʨʝʙʨʷʢʦʚʘ (1964) 

 

 ̄ ɾʠʟʥʝʥʥʳʝ ʬʦʨʤʳ ʏʠʩʣʦ ʚʠʜʦʚ ʇʦ ʦʙʱʝʤʫ ʯʠʩʣʫ, ʚ % 

1 ʇʦʣʫʢʫʩʪʘʨʥʠʯʢʠ 1 0,65 

2 ʊʨʘʚʳ: ʄʥʦʛʦʣʝʪʥʠʝ 99 65,13 

3 ʄʥʦʛʦʣʝʪʥʠʝ ʠ ʜʚʫʣʝʪʥʠʝ  2 1,34 

4 ɼʚʫʣʝʪʥʠʝ 14 9,21 

5 ʆʜʥʦʣʝʪʥʠʝ ʠ ʜʚʫʣʝʪʥʠʝ 4 2.63 

6 ʆʜʥʦʣʝʪʥʠʝ 31 20,39 

7 ʃʠʘʥʳ 1 0,65 

ʀʪʦʛʦ:  152 100 

 

ʅʝʢʦʪʦʨʳʝ ʧʦʣʠʢʘʨʧʦʚʳʝ ʪʨʘʚʷʥʳʝ ʨʘʩʪʝʥʠʷ ʦʯʝʥʴ ʭʦʨʦʰʦ ʘʜʘʧʪʠʨʫʶʪʩʷ ʢ ʫʩʣʦʚʠʷʤ, ʚ 

ʢʦʪʦʨʳʭ ʦʥʠ ʞʠʚʫʪ, ʧʨʠʦʙʨʝʪʘʷ ʨʘʟʣʠʯʥʳʝ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʯʝʨʪʳ ʚ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʝ ʠʣʠ ʚ 

ʩʪʨʦʝʥʠʠ ʥʝʢʦʪʦʨʳʭ ʥʘʟʝʤʥʳʭ ʦʨʛʘʥʦʚ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʨʘʩʪʝʥʠʡ ʠʤʝʶʪ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʡ 

ʪʨʘʚʦʩʪʦʡ, ʚʝʨʝʪʝʥʦʦʙʨʘʟʥʳʝ ʢʦʨʥʠ, ʢʣʫʙʥʠ, ʢʦʨʦʪʢʠʝ ʠ ʜʣʠʥʥʳʝ ʢʦʨʥʝʚʠʱʘ. 
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ɺ ʦʩʥʦʚʥʦʤ ʚ ʩʠʣʫ ʭʘʨʘʢʪʝʨʘ ʧʦʜʟʝʤʥʳʭ ʠ ʥʘʜʟʝʤʥʳʭ ʦʨʛʘʥʦʚ ʠ ʧʨʠʟʥʘʢʦʚ ʘʜʘʧʪʘʮʠʠ 

ʵʪʠ ʨʘʩʪʝʥʠʷ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʛʨʫʧʧʳ ʩʦ ʩʪʝʨʞʥʝʚʳʤ ʢʦʨʥʝʤ, ʢʣʫʙʝʥʴʢʦʚʳʝ, ʣʫʢʦʚʠʯʥʳʝ, 

ʢʣʫʙʥʝʧʣʦʜʥʳʝ, ʩʫʢʢʫʣʝʥʪʳ, ʣʠʘʥʳ, ʧʘʨʘʟʠʪʳ. 

ɼʘʪʩʢʠʡ ʙʦʪʘʥʠʢ ʈʘʫʥʢʠʝʨ ʚ 1905 ʛ. ʜʘʣ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ ʨʘʩʪʝʥʠʡ ʧʦ 

ʧʨʠʟʥʘʢʘʤ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʥʘʜʟʝʤʥʳʭ ʦʨʛʘʥʦʚ ʢ ʟʠʤʦʚʢʝ, ʨʘʟʤʝʱʝʥʠʶ ʧʦʯʝʢ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʧʨʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʚʟʷʪʠʠ ʟʘ ʦʩʥʦʚʫ ʧʨʠʥʮʠʧʦʚ 

ʦʙʥʦʚʣʝʥʠʷ. ɼʠʢʠʝ ʦʚʦʱʥʳʝ ʨʘʩʪʝʥʠʷ ʬʣʦʨʳ ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ ʩʦʛʣʘʩʥʦ ʵʪʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 3.  

ʊʘʙʣʠʮʘ 3 

ɾʀɿʅɽʅʅʓɽ ʌʆʈʄʓ ɼʀʂʀʍ ʆɺʆʑʅʓʍ ʈɸʉʊɽʅʀʁ  

ʇʆ ʉʀʉʊɽʄɽ ʈɸʋʅʂʀɽʈɸ (1934) 
 

 ̄ ɾʠʟʥʝʥʥʳʝ ʬʦʨʤʳ ʏʠʩʣʦ ʚʠʜʦʚ ʇʦ ʦʙʱʝʤʫ ʯʠʩʣʫ, ʚ %  

1 ɻʝʤʠʢʨʠʧʪʦʬʠʪʳ (ɻʢ) 99 65,13 

2 ʊʝʨʦʬʠʪʳ (ʊʬ) 35 23,04 

3 ʂʨʠʧʪʦʬʠʪʳ (K) 17 11,18 

4 ʍʘʤʝʬʠʪʳ (ʍʬ) 1 0,65 

ʀʪʦʛʦ: 152 100 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʥʘʟʝʤʥʦʡ ʬʣʦʨʳ ʩʦʩʪʘʚʣʷʶʪ ʨʘʩʪʝʥʠʷ, 

ʚʝʛʝʪʘʪʠʚʥʳʝ ʦʨʛʘʥʳ ʢʦʪʦʨʳʭ ʨʘʟʨʫʰʘʶʪʩʷ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʚʧʣʦʪʴ ʜʦ ʯʘʩʪʝʡ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʚʝʨʭʥʠʭ ʩʣʦʷʭ ʧʦʯʚʳ. ɾʠʟʥʝʥʥʦ ʚʘʞʥʳʝ ʥʠʞʥʠʝ ʯʘʩʪʠ ʚʝʛʝʪʘʪʠʚʥʳʭ 

ʦʨʛʘʥʦʚ, ʪʦ ʝʩʪʴ ʧʦʯʢʠ, ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʝ, ʟʘʱʠʱʝʥʳ ʦʧʘʚʰʠʤʠ, ʩʫʭʠʤʠ  

ʣʠʩʪʴʷʤʠ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʩʧʦʩʦʙʥʳ ʜʘʪʴ ʞʠʟʥʴ ʥʦʚʦʤʫ ʨʘʩʪʝʥʠʶ. ʕʪʘ 

ʛʨʫʧʧʘ ʨʘʩʪʝʥʠʡ ʥʘʟʳʚʘʝʪʩʷ ʛʝʤʠʢʨʠʧʪʦʬʠʪʘʤʠ ʠ ʚʦ ʬʣʦʨʝ ʦʙʣʘʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ 99 ʚʠʜʘʤʠ 

(65,13%). ɺ ʵʪʫ ʛʨʫʧʧʫ ʚʭʦʜʷʪ ʟʠʤʫʶʱʠʝ ʦʜʥʦʣʝʪʥʠʢʠ. ʕʪʠ ʨʘʩʪʝʥʠʷ ʥʘʯʠʥʘʶʪ ʨʘʩʪʠ 

ʦʩʝʥʴʶ, ʧʝʨʝʟʠʤʦʚʳʚʘʶʪ ʚ ʚʝʛʝʪʘʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʟʘʚʝʨʰʘʶʪ ʩʚʦʡ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ 

ʧʦʩʝʚʦʤ ʩʝʤʷʥ ʚʝʩʥʦʡ ʠʣʠ ʣʝʪʦʤ ʩʣʝʜʫʶʱʝʛʦ ʛʦʜʘ. ʊʝʨʦʬʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʥʘʟʝʤʥʦʡ 

ʬʣʦʨʝ 36 ʚʠʜʘʤʠ (23,08%). ɺʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʧʦʙʝʛʠ ʨʘʩʪʝʥʠʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʪʠʧʫ 

ʢʨʠʧʪʦʬʠʪʦʚ, ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʯʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʘ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʯʘʩʪʴ 

ʨʘʩʪʝʥʠʷ ʧʦʣʥʦʩʪʴʶ ʫʥʠʯʪʦʞʘʝʪʩʷ. ʕʪʠ ʚʠʜʳ ʚʢʣʶʯʘʶʪ ʢʦʨʥʝʚʠʱʥʳʝ, ʣʫʢʦʚʠʯʥʳʝ ʠ 

ʢʣʫʙʝʥʴʢʦʚʳʝ ʨʘʩʪʝʥʠʷ. ʅʘ ʩʫʙʘʣʴʧʠʡʩʢʠʭ ʠ ʘʣʴʧʠʡʩʢʠʭ ʣʫʛʘʭ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʤʥʦʛʠʝ ʚʠʜʳ ʵʪʦʛʦ ʪʠʧʘ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʧʦʜʪʠʧʘʤ ʛʝʦʬʠʪʦʚ ʠ ʛʠʜʨʦʬʠʪʦʚ. ʕʪʠ ʨʘʩʪʝʥʠʷ 

ʚʢʣʶʯʘʶʪ ʜʠʢʠʝ Crocus speciosus Bieb., Eremurus spectabilis Bieb., Puschkinia scilloides 

Adams, Ornithogalum ponticum Zahar., ʚʠʜʳ ʨʦʜʘ Allium L. ʠ ʜʨʫʛʠʝ ʧʦʭʦʞʠʝ ʨʘʩʪʝʥʠʷ. 

ɼʠʢʦʨʘʩʪʫʱʠʝ ʦʚʦʱʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʢʨʠʧʪʦʬʠʪʘʤ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʬʣʦʨʝ 

17 ʚʠʜʘʤʠ (11,18%), ʠʟ ʥʠʭ ʭʘʤʝʬʠʪʳ ʟʘʥʠʤʘʶʪ ʥʘʠʤʝʥʴʰʝʝ ʤʝʩʪʦ ʩʨʝʜʠ ʜʠʢʦʨʘʩʪʫʱʠʭ 

ʦʚʦʱʥʳʭ ʨʘʩʪʝʥʠʡ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʧʦʣʫʢʫʩʪʘʨʥʠʢʠ, ʢʫʩʪʘʨʥʠʢʠ ʠ ʧʦʜʫʰʢʦʚʠʜʥʳʝ 

ʨʘʩʪʝʥʠʷ. ʇʦʙʝʛʠ ʵʪʠʭ ʨʘʩʪʝʥʠʡ ʭʦʨʦʰʦ ʟʘʱʠʱʝʥʳ ʦʪ ʟʠʤʥʝʛʦ ʩʥʝʛʘ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʥʦʰʝʥʠʷ ʢ ʚʦʜʥʦʡ ʩʨʝʜʝ, ʨʘʩʪʝʥʠʷ ʜʝʣʷʪʩʷ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʠʧʘ ð ʛʠʛʨʦʬʠʪʳ, ʤʝʟʦʬʠʪʳ ʠ ʢʩʝʨʦʬʠʪʳ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʫʯʘʣʠʩʴ 

ʢʦʣʣʦʠʜʥʳʝ ʩʚʦʡʩʪʚʘ ʨʘʩʪʝʥʠʡ. ʄʝʟʦʬʠʪʥʳʝ ʨʘʩʪʝʥʠʷ (51 ʚʠʜ, 33,55%) ʥʘʭʦʜʷʪʩʷ ʚ ʣʫʯʰʝʤ 

ʧʦʣʦʞʝʥʠʠ, ʯʝʤ ʜʨʫʛʠʝ ʨʘʩʪʝʥʠʷ ʚ ʵʪʦʤ ʨʘʡʦʥʝ. ʕʪʠ ʨʘʩʪʝʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ 

ʣʝʩʘʭ, ʢʫʩʪʘʨʥʠʢʘʭ, ʩʫʙʘʣʴʧʠʡʩʢʠʭ ʠ ʘʣʴʧʠʡʩʢʠʭ ʣʫʛʘʭ. ʄʝʟʦʬʠʪʥʳʝ ʨʘʩʪʝʥʠʷ ʨʘʟʣʠʯʘʶʪʩʷ 

ʥʝ ʪʦʣʴʢʦ ʢʦʣʠʯʝʩʪʚʦʤ ʚʠʜʦʚ, ʥʦ ʠ ʨʘʟʥʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʨʘʟʥʳʭ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ. ʀʟ-ʟʘ ʩʚʦʠʭ ʘʥʪʠʚʦʜʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ ʤʝʟʦʬʠʪʳ ʟʘʥʠʤʘʶʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ ʛʠʜʨʦʬʠʪʥʳʤʠ ʠ 

ʢʩʝʨʦʬʠʪʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʥʝʜʦʩʪʘʪʦʢ ʚʣʘʛʠ ʚ ʩʨʝʜʝ, ʚ ʢʦʪʦʨʦʡ ʦʥʠ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ5. 2021 

https://doi.org/10.33619/2414-2948/66 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 57 

 

ʞʠʚʫʪ, ʠʣʠ ʧʝʨʠʦʜʠʯʝʩʢʘʷ ʥʝʭʚʘʪʢʘ, ʧʨʠʚʝʣʠ ʢ ʧʦʚʳʰʝʥʠʶ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʥʝʢʦʪʦʨʳʭ ʤʝʟʦʬʠʪʦʚ ʢ ʟʘʩʫʭʝ. ʕʪʘ ʛʨʫʧʧʘ ʨʘʩʪʝʥʠʡ ʥʘʟʳʚʘʝʪʩʷ ʤʝʟʦʢʩʝʨʦʬʠʪʘʤʠ ʠ 

ʢʩʝʨʦʤʝʟʦʬʠʪʘʤʠ, ʟʘʥʠʤʘʷ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʤʝʟʦʬʠʪʘʤʠ ʠ ʢʩʝʨʦʬʠʪʘʤʠ. ʄʝʟʦʢʩʝʨʦʬʠʪr 

ð ʵʪʦ ʤʝʟʦʬʠʪ,r ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʚʝʜʫʱʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʢʩʝʨʦʬʠʪʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ, ʘ ʤʝʟʦʬʠʪʳ ʷʚʣʷʶʱʠʝʩʷ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʙʦʣʴʰʝ 

ʢʩʝʨʦʬʠʪʘʤʠ, ʧʨʠ ʘʜʘʧʪʘʮʠʠ ʢ ʤʝʟʦʬʠʪʥʦʤʫ ʦʙʨʘʟʫ ʞʠʟʥʠ ʠ ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʷʚʣʷʶʪʩʷ 

ʢʩʝʨʦʤʝʟʦʬʠʪʘʤʠ. ʄʝʟʦʢʩʝʨʦʬʠʪʳ ʩ 49 ʚʠʜʘʤʠ ʩʦʩʪʘʚʣʷʶʪ 26,31%, ʘ ʢʩʝʨʦʤʝʟʦʬʠʪʳ ʩ 7 

ʚʠʜʘʤʠ ʩʦʩʪʘʚʣʷʶʪ 4,63% ʦʪ ʦʙʱʝʡ ʬʣʦʨʳ. ʉʨʝʜʠ ʢʩʝʨʦʬʠʪʦʚ ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ 

ʵʬʝʤʝʨʳ ʠ ʵʬʝʤʝʨʦʠʜʳ. ʕʪʫ ʛʨʫʧʧʫ ʨʘʩʪʝʥʠʡ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʛʝʦʬʠʪʥʳʝ ʨʘʩʪʝʥʠʷ ʩ 

ʨʘʥʥʝʚʝʩʝʥʥʝʡ ʬʣʦʨʦʡ ʤʝʩʪʥʦʩʪʠ. 

 
ʈʠʩʫʥʦʢ 2. ʕʢʦʣʦʛʠʯʝʩʢʠʝ  ʛʨʫʧʧʳ ʜʠʢʠʭ ʦʚʦʱʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʨʘʡʦʥʘʭ ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ  

 

ʀʟ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ ʢʩʝʨʦʬʠʪʥʳʝ ʨʘʩʪʝʥʠʷ ʟʘʥʠʤʘʶʪ ʪʨʝʪʴʝ ʤʝʩʪʦ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘ 

ʘʨʝʘʣʝ ʧʦʩʣʝ ʤʝʟʦʬʠʪʥʳʭ ʨʘʩʪʝʥʠʡ, ʦʭʚʘʪʳʚʘʷ 40 ʚʠʜʦʚ (26,31%). ʂʩʝʨʦʬʠʪʳ ð ʵʪʦ 

ʨʘʩʪʝʥʠʷ ʟʘʩʫʰʣʠʚʳʭ ʨʘʡʦʥʦʚ, ʢʦʪʦʨʳʝ ʭʦʨʦʰʦ ʧʨʠʩʧʦʩʘʙʣʠʚʘʶʪʩʷ ʢ ʥʝʜʦʩʪʘʪʢʫ ʚʦʜʳ. ɺʩʝ 

ʵʪʦ ʫʩʪʨʘʥʷʝʪʩʷ ʧʨʠʦʙʨʝʪʝʥʠʝʤ ʨʘʟʥʳʭ ʧʨʠʟʥʘʢʦʚ ʘʜʘʧʪʘʮʠʠ ʢ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʟʘʩʫʭʠ, 

ʢʦʪʦʨʳʝ ʥʝʦʜʠʥʘʢʦʚʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʫ ʦʪʜʝʣʴʥʳʭ ʨʘʩʪʝʥʠʡ: Inula, Artemisia, Salvia, Stachys.  

ɻʠʛʨʦʬʠʪʳ ʦʯʝʥʴ ʪʨʝʙʦʚʘʪʝʣʴʥʳ ʢ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʣʝʩʘʭ, 

ʩʫʙʘʣʴʧʠʡʩʢʠʭ ʠ ʘʣʴʧʠʡʩʢʠʭ ʦʙʣʘʩʪʷʭ, ʚʜʦʣʴ ʨʝʢ, ʨʫʯʴʝʚ, ʨʦʜʥʠʢʦʚ, ʙʦʣʦʪ, ʦʟʝʨ ʠ ʧʨʫʜʦʚ, ʚ 

ʟʘʣʠʪʳʭ ʩʦʣʥʮʝʤ ʠ ʪʝʥʠʩʪʳʭ ʤʝʩʪʘʭ. ʕʪʠ ʨʘʩʪʝʥʠʷ ʚʢʣʶʯʘʶʪ ʜʠʢʠʡ ʦʚʦʱ Caltha 

polypetalane. ɻʠʜʨʦʬʠʪʥʳʝ ʨʘʩʪʝʥʠʷ ʷʚʣʷʶʪʩʷ ʥʘʩʪʦʷʱʠʤʠ ʚʦʜʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʚʦʜʦʝʤʘʭ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘ ʨʘʟʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. ɺʦʜʘ ʷʚʣʷʝʪʩʷ ʧʨʷʤʦʡ 

ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ ʠ ʥʝʟʘʤʝʥʠʤʳʤ ʬʘʢʪʦʨʦʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʜʣʷ ʵʪʠʭ ʨʘʩʪʝʥʠʡ. ɼʠʢʠʝ 

ʦʚʦʱʠ Lemna  minor L., Alisma plantago-aquatica L. ð ʥʘʩʪʦʷʱʠʝ ʚʦʜʥʳʝ ʨʘʩʪʝʥʠʷ. 

ʉʚʝʪ - ʦʜʠʥ ʠʟ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʠʛʨʘʶʱʠʭ ʦʯʝʥʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʦʩʪʝ ʨʘʩʪʝʥʠʡ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʞʠʟʥʠ ʫ ʨʘʩʪʝʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʚʝʪʦʚʳʤ ʨʝʞʠʤʦʤ 

ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ, ʥʦ ʠ ʦʪ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʩʚʝʪʘ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʦʩʚʝʱʝʥʠʷ ʨʘʩʪʝʥʠʡ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʚʝʪʘ ʚʦ ʚʨʝʤʝʥʠ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. ɻʝʣʠʦʬʠʪʥʳʝ ʨʘʩʪʝʥʠʷ ʠʟ ʜʠʢʦʨʘʩʪʫʱʠʭ ʦʚʦʱʥʳʭ ʨʘʩʪʝʥʠʡ ʭʦʨʦʰʦ ʨʘʩʪʫʪ ʚ 

ʫʩʣʦʚʠʷʭ ʧʦʣʥʦʡ ʦʩʚʝʱʝʥʥʦʩʪʠ. ɻʝʣʠʦʬʠʪʳ ʚʢʣʶʯʘʶʪ ʜʠʢʠʝ ʦʚʦʱʠ, ʪʘʢʠʝ ʢʘʢ Merandera 

raddeana, Eremurus spectabilis, ʘ ʪʘʢʞʝ ʨʘʩʪʝʥʠʷ ʧʫʩʪʳʥʴ ʠ ʧʦʣʫʧʫʩʪʳʥʴ. 

ʇʦ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ  ʩʦʦʪʥʦʰʝʥʠ ʁ ʜʠʢʦʨʘʩʪʫʱʠʝ ʦʚʦʱʥʳʝ ʨʘʩʪʝʥʠʷ ʜʝʣʷʪʩʷ ʥʘ 

ʩʣʝʜʫʶʱʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ð ʪʝʨʤʦʬʠʣʳ ʠ ʢʨʠʦʬʠʣʳ. ɼʠʢʦʨʘʩʪʫʱʠʝ ʨʘʩʪʝʥʠʷ 

ʪʝʨʤʦʬʠʣʳ ʠ ʪʝʧʣʦʣʶʙʠʚʳ.  

ɺʝʪʝʨ ʢʘʢ ʬʘʢʪʦʨ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʯʝʥʴ ʚʘʞʝʥ ʜʣʷ ʞʠʟʥʠ ʜʠʢʠʭ ʦʚʦʱʝʡ. ɺ 
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ʯʘʩʪʥʦʩʪʠ, ʘʥʝʤʦʬʠʣʴʥʳʡ ʛʨʠʙ (Urtica dioica) ʷʚʣʷʝʪʩʷ ʥʝʟʘʤʝʥʠʤʳʤ ʬʘʢʪʦʨʦʤ ʧʨʠ 

ʦʧʳʣʝʥʠʠ ʨʘʩʪʝʥʠʡ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʘʥʝʤʦʢʩʦʨʦʚ (Chondrilla juncea). 

ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝ ʨʘʩʪʝʥʠʷ ʜʝʣʷʪʩʷ ʥʘ ʤʝʛʘʪʨʦʬʦʚ, 

ʤʝʟʦʪʨʦʬʦʚ ʠ ʦʣʠʛʦʪʨʦʬʦʚ. ʄʝʛʘʪʨʦʬʥʳʝ ʨʘʩʪʝʥʠʷ ʦʯʝʥʴ ʪʨʝʙʦʚʘʪʝʣʴʥʳ ʢ ʧʠʪʘʪʝʣʴʥʳʤ 

ʚʝʱʝʩʪʚʘʤ ʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʧʣʦʜʦʨʦʜʥʳʭ ʧʦʯʚʘʭ, ʦʩʦʙʝʥʥʦ ʥʘ ʦʢʨʘʠʥʘʭ ʙʦʣʦʪ ʠ 

ʧʦʡʤʘʭ ʨʝʢ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ Caltha polypetala Hochst., Rumex acetosa L., Inula helenium L., 

ʄʝʟʦʪʨʦʬʳ ʥʘʭʦʜʷʪʩʷ ʤʝʞʜʫ ʤʝʛʘʪʨʦʬʘʤʠ ʠ ʦʣʠʛʦʪʨʦʬʘʤʠ, ʥʘʧʨʠʤʝʨ Equisetum palustre L., 

Rumex acetosella L., ʘ ʦʣʠʛʦʪʨʦʬʳ ð Zizifora tenuior L., Teucrium scordioides Schreb. 

ɼʠʢʠʝ ʦʚʦʱʥʳʝ ʨʘʩʪʝʥʠʷ ʥʝ ʦʜʠʥʘʢʦʚʦ ʨʝʘʛʠʨʫʶʪ ʥʘ ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ. ʕʪʠ ʨʘʩʪʝʥʠʷ 

ʜʝʣʷʪʩʷ ʥʘ ʘʮʠʜʦʬʠʣʳ, ʙʘʟʦʬʠʣʳ ʠ ʥʝʡʪʨʦʬʠʣʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʥʦʰʝʥʠʷ ʢ ʢʠʩʣʦʪʥʦʩʪʠ 

ʧʦʯʚʳ. ɸʮʠʜʦʬʠʣʳ ð ʵʪʦ ʨʘʩʪʝʥʠʷ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʝ ʢ ʞʠʟʥʠ ʥʘ ʢʠʩʣʳʭ ʧʦʯʚʘʭ ʩ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ pH, ʘ ʪʘʢʞʝ ʥʘ ʙʦʣʦʪʘʭ ʠ ʪʦʨʬʷʥʳʭ ʧʦʯʚʘʭ. ʂ ʪɻʠʤ 

ʨʘʩʪʝʥʠʷʤ ʦʪʥʦʩʷʪʩʷ Rumex acetosa L., Origanum vulgare L. ɹʘʟʦʬʠʣʳ ʦʙʠʪʘʶʪ ʚ ʧʦʯʚʘʭ ʩ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʤ pH, ʮʝʥʥʦʡ, ʱʝʣʦʯʥʦʡ ʩʨʝʜʦʡ. ʂ ʵʪʠʤ ʨʘʩʪʝʥʠʷʤ ʦʪʥʦʩʠʪʩʷ Tussilago 

farfara L. ʅʝʡʪʨʦʬʠʣʴʥʳʝ ʨʘʩʪʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ Lamium album L. ʂʘʢ ʠ ʚʩʝ 

ʨʘʩʪʝʥʠʷ, ʜʠʢʠʝ ʦʚʦʱʥʳʝ ʨʘʩʪʝʥʠʷ ʚʳʞʠʚʘʶʪ ʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʦ-ʨʘʟʥʦʤʫ 

ʧʨʠʩʧʦʩʘʙʣʠʚʘʷʩʴ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

ɺ ʥʘʰʝ ʚʨʝʤʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʩʦʦʙʱʝʩʪʚ, ʘʥʘʣʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʛʝʥʝʟʠʩʘ ʚʠʜʦʚ, ʫʪʦʯʥʝʥʠʝ ʪʠʧʦʚ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʚʠʜʦʚ 

ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʘʞʥʳʤ ʚʦʧʨʦʩʦʤ. ʊʠʧ ʘʨʝʘʣʘ ʚʠʜʘ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʠʩʪʦʨʠʯʝʩʢʠʝ ʧʫʪʠ 

ʤʠʛʨʘʮʠʠ ʚʠʜʘ, ʦʪʨʘʞʘʶʱʠʝ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʬʣʦʨʦʡ ʠʟʫʯʘʝʤʦʛʦ ʨʝʛʠʦʥʘ ʠ ʬʣʦʨʦʡ 

ʙʦʣʴʰʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʦʢʨʫʞʘʶʱʠʭ ʵʪʦʪ ʨʝʛʠʦʥ. ʎʝʥʪʨʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ 

ʨʘʩʪʝʥʠʡ, ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʠʟʫʯʝʥʠʷ ʛʝʦʛʨʘʬʦ-

ʛʝʥʝʪʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʬʣʦʨʳ ʧʦʢʘʟʘʥʳ ʚ ʨʘʙʦʪʘʭ ʨʘʟʣʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [7]. ɺ 

ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʠʩʪʝʤʘ ʇʦʨʪʝʥʠʝʨ ʅ.ʅ. [9] ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚ ʂʘʚʢʘʟʩʢʦʤ ʨʝʛʠʦʥʝ. ʕʪʘ ʩʠʩʪʝʤʘ ʦʩʥʦʚʘʥʘ ʥʘ ʢʦʥʮʝʧʮʠʠ 

ʬʠʪʦʭʦʨʠʦʥʦʚ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʜʦʚ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤ ʨʘʡʦʥʠʨʦʚʘʥʠʠ 

ʬʣʦʨʳ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʠʧʦʣʦʛʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʧʨʠʤʝʥʝʥ ʧʨʠʥʮʠʧ 

ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʚʠʜʦʚ ʩ ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʨʘʡʦʥʠʨʦʚʘʥʠʝʤ ʨʝʛʠʦʥʦʚ.  

ʊʠʧʳ ʘʨʝʘʣʦʚ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʦʪʨʘʞʘʶʪ ʨʦʜʩʪʚʦ ʬʣʦʨʳ ʠʩʩʣʝʜʫʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʩ ʬʣʦʨʦʡ ʩʦʩʝʜʥʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʶʪ ʤʠʛʨʘʮʠʦʥʥʫʶ ʣʠʥʠʶ ʚʠʜʘ. 

ʉʨʝʜʠ ʜʠʢʦʨʘʩʪʫʱʠʭ ʦʚʦʱʥʳʭ ʨʘʩʪʝʥʠʡ ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʢʩʝʨʦʬʠʣʴʥʳʝ, 

ʙʦʨʝʘʣʴʥʳʝ ʠ ʢʘʚʢʘʟʩʢʠʝ ʚʠʜʳ. ʕʪʠ ʚʠʜʳ ʚ ʦʩʥʦʚʥʦʤ ʠʤʝʶʪ ʮʝʥʪʨʘʣʴʥʦʘʟʠʘʪʩʢʦʝ, 

ʧʘʣʝʘʨʢʪʠʯʝʩʢʦʝ, ʝʚʨʦʧʝʡʩʢʦʝ, ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʝ ʠ ʢʘʚʢʘʟʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʩʨʝʜʠ ʜʠʢʦʨʘʩʪʫʱʠʭ ʦʚʦʱʥʳʭ ʨʘʩʪʝʥʠʡ ʢʩʝʨʦʬʠʣʴʥʦʛʦ ʪʠʧʘ 

ʘʨʝʘʣʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʠʟʥʘʢʘʭ ʩʠʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ ʵʪʠʭ ʨʘʩʪʝʥʠʡ ʢ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤʫ 

ʢʣʠʤʘʪʫ ʠ ʥʝʜʦʩʪʘʪʢʫ ʚʣʘʛʠ. 

ʂʩʝʨʦʬʠʣʴʥʳʝ ʚʠʜʳ ʩʦʩʪʘʚʣʷʶʪ 40,13% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʠʢʦʨʘʩʪʫʱʠʭ ʦʚʦʱʥʳʭ 

ʨʘʩʪʝʥʠʡ, ʥʘʩʯʠʪʳʚʘʶʱʠʭ 61 ʚʠʜ, ʠʟ ʢʦʪʦʨʳʭ 12 ʚʠʜʦʚ (7,84%) ʧʨʦʠʩʭʦʜʷʪ ʠʟ ʇʝʨʝʜʥʝʡ 

ɸʟʠʠ, 25 ʚʠʜʦʚ (3,28%) ð ʠʟ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʷ ʠ 1 ʚʠʜ (0,65%) ð ʦʪʥʦʩʠʪʩʷ ʢ ʵʣʝʤʝʥʪʫ 

ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ.  

ʂ ʢʘʚʢʘʟʩʢʠʤ ʚʠʜʘʤ ʦʪʥʦʩʷʪʩʷ 9 ʚʠʜʦʚ ʜʠʢʦʨʘʩʪʫʱʠʭ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 

5,91% ʜʠʢʦʨʘʩʪʫʱʠʭ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 3, ʧʫʩʪʳʥʥʳʝ, ʩʪʝʧʥʳʝ, 

ʥʝʦʧʨʝʜʝʣʝʥʥʳʝ, ʘʜʚʝʥʪʠʚʥʳʝ, ʢʦʩʤʦʧʦʣʠʪʠʯʝʩʢʠʝ ʘʨʝʘʣʳ ʦʙʠʪʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚʠʜʦʚ.  

ʇʦ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʢʣʘʩʩʘʤ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʚʠʜʘʤʠ ʙʳʣʠ 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʤʦʨʬʦʛʝʥʝʟ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʨʦʩʪʘ ʧʨʦʨʦʩʪʢʦʚ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʦʚ Euonymus L. ʠ Lonicera L. ʧʨʠ ʠʭ ʨʘʥʥʝʤ ʨʘʟʚʠʪʠʠ. ʀʟʫʯʝʥʠʝ 

ʤʦʨʬʦʛʝʥʝʟʘ ʧʨʦʨʦʩʪʢʦʚ ʥʘʯʘʣʦʩʴ ʩ ʠʟʫʯʝʥʠʷ ʠʭ ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, 

ʦʧʨʝʜʝʣʝʥʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʣʠʩʪʴʝʚ, ʵʧʠʢʦʪʠʣʷ. ʇʨʠ ʘʥʘʣʠʟʝ ʤʝʩʷʯʥʦʡ ʚʳʩʦʪʳ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʙʦʠʭ ʨʦʜʦʚ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ɸʧʰʝʨʦʥʘ ʧʨʦʮʝʩʩ ʨʦʩʪʘ ʠ 

ʨʘʟʚʠʪʠʷ ʵʪʠʭ ʚʠʜʦʚ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʝʥ ʚ ʘʧʨʝʣʝ-ʠʶʥʝ, ʘ ʪʘʢʞʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʦʢʦʚʳʭ ʢʦʨʥʝʡ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ. ʂʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ 

ʧʨʦʨʦʩʪʢʦʚ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ ʦʪʣʠʯʘʣʘʩʴ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤʫ ʩʪʨʦʝʥʠʶ ʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤ ʨʦʩʪʘ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʘʥʘʣʠʟʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʭʦʨʦʰʠʡ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʩʝʷʥʮʝʚ ʠʟʫʯʘʝʤʳʭ ʚʠʜʦʚ ʚ ʫʩʣʦʚʠʷʭ ʩʫʭʦʛʦ ʩʫʙʪʨʦʧʠʯʝʩʢʦʛʦ 

ʢʣʠʤʘʪʘ ɸʧʰʝʨʦʥʘ ʟʘʚʠʩʠʪ ʦʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ, ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ, ʢʣʠʤʘʪʘ, 

ʧʦʯʚʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

 

Abstract. Morphogenesis and growth features of seedlings of representatives of the Euonymus 

L. and Lonicera L. genus in the early development of seedlings have been analyzed in the paper. 

The study of the morphogenesis of seedlings began with the study of their biomorphological 

structure, the morphological parameters of leaves and epicothelium. The process of growth and 

development of these species is more intense in April-June, and the features of the formation of 

primary and secondary lateral roots were also analyzed the monthly height of representatives of 

both genus under the conditions of Apsheron. The root system of seedlings of the studied species 

differed from each other in morphological structure and growth characteristics. Good growth and 

development of seedlings of the studied species in the dry subtropical climate of Absheron depends 

on the formation of the upper part, root system, climate, soil factor and agrotechnical service  was 

revealed based on the analysis of the research results. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Euonymus europaea L., Lonicera iberica Bieb., L. xylosteum L., ex situ, 

ʧʨʦʨʦʩʪʦʢ, ʤʦʨʬʦʛʝʥʝʟ, ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ, ʨʦʩʪ, ʨʘʟʚʠʪʠʝ, ʩʝʷʥʮʳ. 

 

Keywords: Euonymus europaea L., Lonicera iberica Bieb., L. xylosteum L., ex situ, seedling, 

morphogenesis, root system, growth, development, seedling. 
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ɺʚʝʜʝʥʠʝ 

ʉʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʚ XXïXXI  ʚʚ., ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʨʠʚʝʣʠ ʢ ʫʭʫʜʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʧʦʩʪʘʚʠʚ ʦʙʱʝʩʪʚʦ 

ʧʝʨʝʜ ʪʘʢʦʡ ʩʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʢʘʢ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʜʠʩʙʘʣʘʥʩ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʘ 

ʧʨʦʙʣʝʤʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʦʜʝʣʘʥʘ 

ʤʘʩʰʪʘʙʥʘʷ ʨʘʙʦʪʘ ʧʦ ʫʣʫʯʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʠ ʟʘʱʠʪʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʣʝʩʥʳʭ ʧʦʣʦʩ, ʦʟʝʣʝʥʝʥʠʝ, ʟʘʢʣʘʜʢʘ ʧʘʨʢʦʚ ʠ ʩʘʜʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʯʠʩʪʢʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʛ. ɹʘʢʫ ʠ ʝʛʦ ʦʢʨʝʩʪʥʦʩʪʷʭ, ʟʘʢʣʘʜʢʘ 

ʧʘʨʢʦʚ ʠ ʩʘʜʦʚ ʚ ʥʦʚʦʤ ʘʨʭʠʪʝʢʪʫʨʥʦʤ ʩʪʠʣʝ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʪʨʝʙʫʝʪ ʚʳʙʦʨʦʯʥʦʛʦ 

ʚʳʨʘʱʠʚʘʥʠʷ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʩ ʚʳʩʦʢʠʤʠ ʜʝʢʦʨʘʪʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʅʘ 

ɸʧʰʝʨʦʥʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ ʩ ʩʫʭʠʤ ʩʫʙʪʨʦʧʠʯʝʩʢʠʤ ʢʣʠʤʘʪʦʤ ʚʘʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʩʪʝʥʠʷ, 

ʥʝ ʪʨʝʙʦʚʘʪʝʣʴʥʳʝ ʢ ʫʩʣʦʚʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʫʩʪʦʡʯʠʚʳʝ ʢ ʙʦʣʝʟʥʷʤ ʠ ʦʙʣʘʜʘʶʱʠʝ 

ʚʳʩʦʢʠʤʠ ʜʝʢʦʨʘʪʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʂ ʪʘʢʠʤ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʨʘʩʪʝʥʠʷʤ ʦʪʥʦʩʷʪʩʷ 

ʜʝʢʦʨʘʪʠʚʥʳʝ ʢʫʩʪʘʨʥʠʢʠ ʨʦʜʦʚ ʙʝʨʝʩʢʣʝʪ Euonymus L. ʀ ʞʠʤʦʣʦʩʪʠ Lonicera L. 

ʈʦʜ Euonymus L., ʦʪʥʦʩʷʱʠʡʩʷ ʢ ʩʝʤʝʡʩʪʚʫ Celastraceae R.Br. ʚʢʣʶʯʘʝʪ 60 ʚʠʜʦʚ,  

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ɽʚʨʦʧʝ, ɸʟʠʠ, ʉʝʚʝʨʥʦʡ ʠ ʖʞʥʦʡ ɸʤʝʨʠʢʝ. ʅʘ ʂʘʚʢʘʟʝ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʬʣʦʨʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 8 ʚʠʜʦʚ ʠ 5 ʚʠʜʦʚ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ.  

ʈʦʜ Lonicera L. ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʤʝʡʩʪʚʫ Caprifoliaceae Juss., ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ɽʚʨʦʧʝ, 

ɸʟʠʠ ʠ ɸʤʝʨʠʢʝ ʠ ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʝʝ 200 ʚʠʜʦʚ. ɺ ʝʩʪʝʩʪʚʝʥʥʦʡ ʬʣʦʨʝ ʂʘʚʢʘʟʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ 7 ʚʠʜʦʚ ʠ 5 ʚʠʜʦʚ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ. 

ɺ ʜʝʥʜʨʦʬʣʦʨʝ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ (ɸʟʝʨʙʘʡʜʞʘʥ) ʚʳʷʚʣʝʥʦ 4 

ʚʠʜʘ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʨʦʜʫ Euonymus L. ʠ Lonicera L. (Euonymus europaea L., E.latifolia (L.) 

Mill., E.leiophloea Stev., E.verrucosa Scop. Lonicera caprifolium L., L.iberica Bieb. L.caucasica 

Pall., L.xylosteum L.) [7, 8, 12].  

ɹʠʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʤʦʨʬʦʛʝʥʝʟ, ʦʩʦʙʝʥʥʦʩʪʠ ʨʦʩʪʘ ʩʝʷʥʮʝʚ ʤʥʦʛʠʭ 

ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʠʟʫʯʘʣʠʩʴ ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪʘʭ, ʧʨʦʚʦʜʠʤʳʭ ʚ 

ɸʟʝʨʙʘʡʜʞʘʥʝ [1-5]. 

ʋʯʠʪʳʚʘʷ ʨʷʜ ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʤʳ ʠʟʫʯʠʣʠ ʦʩʦʙʝʥʥʦʩʪʠ ʨʦʩʪʘ 

ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʦʜʘʤ Euonymus L. ʠ Lonicera L. ʚ ʫʩʣʦʚʠʷʭ ɸʧʰʝʨʦʥʘ ʚ 

ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ ʅɸʅɸ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʠʜʳ Euonymus europaea L., 

Lonicera iberica Bieb., L.xylosteum L., ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢ ʨʦʜʘʤ Euonymus L. ʠ Lonicera L. 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʝʤʝʥʘ ʚʠʜʦʚ ʩʦʙʨʘʥʳ ʚ ʣʝʩʘʭ ɻʫʩʘʨʩʢʦʛʦ ʨʘʡʦʥʘ ɸʟʝʨʙʘʡʜʞʘʥʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʠ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʙʦʪʘʥʠʯʝʩʢʦʤ ʩʘʜʫ 

ʅɸʅɸ (ɹʘʢʫ).  

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʠʟʫʯʝʥʠʝ ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʨʦʩʪʢʦʚ 

ʠʟʫʯʘʝʤʳʭ ʚʠʜʦʚ ʚ ʫʩʣʦʚʠʷʭ ex-situ, ʤʦʨʬʦʛʝʥʝʟʘ ʚ ʥʘʯʘʣʴʥʳʡ (ʶʚʝʥʠʣʴʥʳʡ) ʧʝʨʠʦʜ 

ʨʘʟʚʠʪʠʷ, ʜʠʥʘʤʠʢʠ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʚ ʧʝʨʠʦʜ ʧʝʨʚʳʭ 

ʚʩʭʦʜʦʚ.  

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʠʜʦʚ ʦʧʨʝʜʝʣʷʣʠ ʩʦʛʣʘʩʥʦ ʀ.ʊ. ɺʘʩʠʣʴʯʝʥʢʦ [6], ʀ.ɻ. 

ʉʝʨʝʙʨʷʢʦʚʫ [11], ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ ð ʧʦ ɺ.ɸ. ʂʦʣʝʩʥʠʢʦʚʫ [9], ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʠʟʫʯʘʣʠ ʧʦ 

ʤʝʪʦʜʠʢʘʤ ɸ.ɸ. ʄʦʣʯʘʥʦʚʘ ʠ ɺ.ɺ. ʉʤʠʨʥʦʚʘ [10].  
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɺʦ ʚʨʝʤʷ ʚʠʨʛʠʥʠʣʴʥʦʛʦ ʧʝʨʠʦʜʘ, ʢʦʪʦʨʳʡ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ 

ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʩʪʝʥʠʡ, ʙʳʣʦ ʚʘʞʥʦ ʠʟʫʯʠʪʴ ʠʟʤʝʥʝʥʠʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʩʨʝʜʝ, ʦʪʣʠʯʥʦʡ ʦʪ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ.  

ʀʟʫʯʝʥʠʝ ʤʦʨʬʦʛʝʥʝʟʘ ʚʠʜʦʚ ʚ ʧʝʨʠʦʜ ʠʭ ʨʘʥʥʝʛʦ ʨʘʟʚʠʪʠʷ  ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʟʘʢʨʳʪʳʭ 

ʧʦʤʝʱʝʥʠʷʭ ʠ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ ʥʘ ʧʨʦʨʦʩʪʢʘʭ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʦʩʝʥʴʶ ʠ ʚʝʩʥʦʡ. 

ʀʟʫʯʝʥʠʝ ʤʦʨʬʦʛʝʥʝʟʘ ʧʨʦʨʦʩʪʢʦʚ ʥʘʯʠʥʘʣʦʩʴ ʩ ʠʟʫʯʝʥʠʷ ʠʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ. 

ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ɸʧʰʝʨʦʥʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʩʭʦʜʳ ʛʠʧʦʢʦʪʠʣʷ ʦʙʨʘʟʫʶʪʩʷ ʠʟ 

ʩʝʤʷʥ Euonymus europaea ʯʝʨʝʟ 137-154 ʜʥʷ ʧʦʩʣʝ ʦʩʝʥʥʝʛʦ ʠ ʚʝʩʝʥʥʝʛʦ ʧʦʩʝʚʦʚ, ʫ Lonicera 

iberica ʯʝʨʝʟ 30-54 ʜʥʷ, ʫ L. cylosteum ʯʝʨʝʟ 17-20 ʜʥʝʡ. ʂʦʛʜʘ ʩʝʤʝʥʘ ʵʪʦʛʦ ʚʠʜʘ ʧʨʦʨʘʩʪʘʶʪ, 

ʩʥʘʯʘʣʘ ʨʘʟʚʠʚʘʝʪʩʷ ʟʘʨʦʜʳʰʝʚʳʡ ʢʦʨʝʥʴ ʠ ʦʙʨʘʟʫʝʪ ʛʣʘʚʥʳʡ ʢʦʨʝʥʴ, ʟʘʪʝʤ ʨʘʟʚʠʚʘʝʪʩʷ 

ʛʠʧʦʢʦʪʠʣʴ ʠ ʧʦʜʥʠʤʘʝʪ ʣʠʩʪʴʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʠ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ 

ʘʩʩʠʤʠʣʷʮʠʠ. ʋ ʧʨʦʨʦʩʪʢʦʚ Euonymus europaea ʩʝʤʷʜʦʣʠ 23-26 ʤʤ ʜʣʠʥʦʡ ʠ 12-19 ʤʤ 

ʰʠʨʠʥʦʡ, ʪʝʤʥʦ-ʟʝʣʝʥʳʝ, ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ, ʟʘʢʨʫʛʣʝʥʥʳʝ ʥʘ ʚʝʨʭʫʰʢʝ. ʉʪʝʙʝʣʴ ʜʦʩʪʠʛʘʝʪ 2-3 

ʤʤ. ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʪʝʤʥʦ-ʟʝʣʝʥʘʷ, ʥʠʞʥʷʷ ʩʣʝʛʢʘ ʙʣʝʜʥʘʷ. ɻʠʧʦʢʦʪʠʣʴ ʜʣʠʥʦʡ 25-35 ʤʤ ʠ 

ʰʠʨʠʥʦʡ ʦʢʦʣʦ 1,5 ʤʤ. ʋ ʧʨʦʨʦʩʪʢʦʚ Lonicera iberica Bieb. ʩʝʤʷʜʦʣʠ ʪʝʤʥʦ-ʟʝʣʝʥʳʝ. 

ʆʚʘʣʴʥʳʝ ʠʣʠ ʷʡʮʝʚʠʜʥʳʝ, ʦʢʨʫʛʣʳʝ ʚʚʝʨʭʫ, ʩʣʝʛʢʘ ʩʚʝʪʣʳʝ ʚʥʠʟʫ. ʉʝʤʷʜʦʣʠ ʜʣʠʥʦʡ 9ʤʤ, 

ʰʠʨʠʥʦʡ 5ʤʤ. ɻʠʧʦʢʦʪʠʣʴ ʨʦʟʦʚʘʪʦ-ʢʨʘʩʥʳʡ, ʜʣʠʥʦʡ 9-15 ʤʤ, ʰʠʨʠʥʦʡ 0,6 ʤʤ, ʦʧʫʰʝʥ. ʋ 

ʧʨʦʨʦʩʪʢʦʚ L. cylosteum ʩʝʤʷʜʦʣʠ ʪʝʤʥʦ-ʟʝʣʝʥʳʝ, ʷʡʮʝʚʠʜʥʳʝ, ʜʣʠʥʦʡ 6-10 ʤʤ, ʰʠʨʠʥʦʡ 4-5 

ʤʤ, ʩʪʝʙʝʣʴ ʜʠʘʤʝʪʨʦʤ 1 ʤʤ (ʊʘʙʣʠʮʘ 1). 

 
ʊʘʙʣʠʮʘ 1. 

ʄʆʈʌʆʃʆɻʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʇʈʆʈʆʉʊʂʆɺ ʀʉʉʃɽɼʋɽʄʓʍ ɺʀɼʆɺ 
 

ɺʠʜ ɻʠʧʦʢʦʪʠʣʴ   ʉʝʤʷʜʦʣʠ  

ʐʠʨʠʥʘ, ʤʤ ɼʣʠʥʘ, ʤʤ ʐʠʨʠʥʘ, ʤʤ ɼʣʠʥʘ, ʤʤ ʏʠʩʣʦ 

Euonymus europaea 1.5 25-35 12-19 23-26 2 

Lonicera iberica 0.6 9-15 5 9-10 2 

Lonicera xylosteum 0.7 15-18 4-5 6-10 2 

 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʨʘʟʣʠʯʠʷ ʚ ʨʘʟʤʝʨʘʭ ʛʠʧʦʢʦʪʠʣʷ ʠ 

ʣʠʩʪʴʝʚ ʟʘʚʠʩʝʣʠ ʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ  ʢʘʞʜʦʛʦ ʪʘʢʩʦʥʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʯʝʨʝʟ 10 ʜʥʝʡ ʥʘ 

ʧʨʦʨʦʩʪʢʘʭ Euonymus europaea, ʧʦʷʚʠʚʰʠʭʩʷ ʚ ʘʧʨʝʣʝ, ʦʙʨʘʟʫʶʪʩʷ ʠ ʚʳʩʪʨʘʠʚʘʶʪʩʷ ʧʝʨʚʳʝ 

ʥʘʩʪʦʷʱʠʝ ʣʠʩʪʴʷ. ʆʙʨʘʟʫʝʪʩʷ ʥʝʙʦʣʴʰʘʷ ʣʠʩʪʦʚʘʷ ʦʩʥʦʚʘ. ʇʝʨʚʳʝ ʥʘʩʪʦʷʱʠʝ ʣʠʩʪʴʷ ʧʦ 

ʬʦʨʤʝ ʥʘʧʦʤʠʥʘʶʪ ʣʠʩʪʴʷ ʟʨʝʣʦʛʦ ʨʘʩʪʝʥʠʷ ʠ ʧʨʠʥʠʤʘʶʪ ʦʢʦʥʯʘʪʝʣʴʥʫʶ ʬʦʨʤʫ ʫ 30-

ʜʥʝʚʥʳʭ ʩʝʷʥʮʝʚ. ʇʝʨʚʳʝ ʥʘʩʪʦʷʱʠʝ ʣʠʩʪʴʷ ʣʘʥʮʝʪʦʚʠʜʥʳʝ, ʩʚʝʪʣʦ-ʟʝʣʝʥʳʝ, ʩ ʟʫʙʯʘʪʳʤʠ 

ʢʨʘʷʤʠ. ʆʥ ʠʤʝʝʪ ʜʣʠʥʫ 25 ʤʤ, ʰʠʨʠʥʫ 15 ʤʤ ʠ ʢʦʨʦʪʢʠʡ ʩʪʝʙʝʣʴ (3 ʤʤ). ɼʣʠʥʘ ʵʧʠʢʦʪʠʣʷ 

ʜʦʩʪʠʛʘʝʪ 16-25 ʤʤ.  

ʋ ʧʨʦʨʦʩʪʢʦʚ Lonicera iberica ʧʝʨʚʳʝ ʥʘʩʪʦʷʱʠʝ ʣʠʩʪʴʷ ʦʙʨʘʟʫʶʪʩʷ ʯʝʨʝʟ 12-20 ʜʥʝʡ 

ʧʦʩʣʝ ʚʳʭʦʜʘ ʩʝʤʷʜʦʣʝʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ. ʇʝʨʚʳʝ ʥʘʩʪʦʷʱʠʝ ʣʠʩʪʴʷ ʫ ʚʠʜʘ ʰʠʨʦʢʦʦʚʘʣʴʥʳʝ 

ʠʣʠ ʢʦʨʦʪʢʠʝ ʷʡʮʝʚʠʜʥʦʡ ʬʦʨʤʳ, ʜʣʠʥʦʡ 10 ʤʤ ʠ ʰʠʨʠʥʦʡ 7 ʤʤ. ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʣʠʩʪʴʝʚ 

ʧʦʢʨʳʪʘ ʪʦʥʢʠʤʠ ʜʣʠʥʥʳʤʠ ʙʝʣʳʤʠ ʚʦʣʦʩʢʘʤʠ. ʉʪʝʙʝʣʴ ʢʦʨʦʪʢʠʡ, ʜʣʠʥʦʡ 1 ʤʤ. ʕʧʠʢʦʪʠʣʴ 

ʜʣʠʥʦʡ 1-2 ʤʤ, ʦʧʫʰʝʥʥʳʡ. ʅʘʩʪʦʷʱʠʝ ʣʠʩʪʴʷ ʦʙʨʘʟʫʶʪʩʷ ʯʝʨʝʟ 15 ʜʥʝʡ ʠ ʧʝʨʝʧʣʝʪʘʶʪʩʷ. 

ʇʝʨʚʳʝ ʥʘʩʪʦʷʱʠʝ ʣʠʩʪʴʷ ʜʣʠʥʦʡ 10-12 ʤʤ, ʰʠʨʠʥʦʡ 5 ʤʤ ʠ ʯʝʨʝʰʢʦʤ 1 ʤʤ ʪʝʤʥʦ-ʟʝʣʝʥʳʝ 

ʚʚʝʨʭʫ, ʩʚʝʪʣʳʝ ʚʥʠʟʫ ʠ ʦʧʫʰʝʥʥʳʝ ʧʦ ʢʨʘʷʤ. ʕʧʠʢʦʪʠʣʴ ʜʦʩʪʠʛʘʝʪ 2-3 ʤʤ ʚ ʜʣʠʥʫ.  

ʏʝʨʝʟ 10-15 ʜʥʝʡ ʧʦʩʣʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʝʨʚʳʭ ʥʘʩʪʦʷʱʠʭ ʣʠʩʪʴʝʚ ʫ Euonymus  europaea 
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ʨʘʟʚʠʚʘʝʪʩʷ ʚʪʦʨʘʷ ʧʘʨʘ ʥʘʩʪʦʷʱʠʭ ʣʠʩʪʴʝʚ, ʫ Lonicera iberica - ʥʘ 10 ʜʥʝʡ ʧʦʟʞʝ, ʫ Lonicera 

xylosteum ð ʥʘ 20 ʜʥʝʡ ʧʦʟʞʝ, ʯʝʤ ʫ Lonicera iberica. ʇʦ ʜʘʥʥʳʤ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ 

ʠʟʤʝʨʝʥʠʡ, ʜʣʠʥʘ ʤʝʞʜʦʫʟʣʠʡ ʤʝʞʜʫ 1-ʡ ʠ 2-ʡ ʧʘʨʘʤʠ ʥʘʩʪʦʷʱʠʭ ʣʠʩʪʴʝʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 0,5-

1 ʩʤ ʫ Euonymus europaea, 0,1-0,2 ʩʤ ʫ Lonicera iberica ʠ 0,2-0,3 ʩʤ ʫ Lonicera xylosteum. ʋ 

ʚʠʜʦʚ ʨʦʜʘ Lonicera L. ʧʦʩʣʝ 3-4 ʧʘʨʳ ʣʠʩʪʴʝʚ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʤʝʞʜʦʫʟʣʠʷʤʠ ʨʘʩʰʠʨʷʝʪʩʷ 

ʠ ʜʦʩʪʠʛʘʝʪ 3-4 ʩʤ. ɾʠʟʥʝʥʥʳʡ ʮʠʢʣ ʩʝʤʷʜʦʣʝʡ ʫ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʠʜʦʚ ʜʣʠʪʩʷ 102 ʜʥʷ ʫ 

Euonymus europaea, 191 ʜʝʥʴ ʫ Lonicera iberica ʠ 201 ʜʝʥʴ ʫ Lonicera iberica.  

ʊʝʤʧʝʨʘʪʫʨʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʠ ʧʦʯʚʳ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʨʦʩʪʝ  ʨʘʩʪʝʥʠʡ, 

ʚʳʨʘʱʠʚʘʝʤʳʭ ʚ ʢʫʣʴʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʠ ʵʪʦʪ ʬʘʢʪʦʨ ʜʦʣʞʝʥ ʜʝʡʩʪʚʦʚʘʪʴ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʩʪʝʧʝʥʠ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʧʨʦʨʦʩʪʢʦʚ ʠʟʫʯʘʝʤʦʛʦ ʚʠʜʘ ʚ ʫʩʣʦʚʠʷʭ ɸʧʰʝʨʦʥʘ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʟ-ʟʘ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʦʤʝʱʝʥʠʠ ʨʘʟʚʠʪʠʝ ʧʨʦʨʦʩʪʢʦʚ ʚʠʜʦʚ ʨʦʜʘ  

Lonicera L. (ʜʝʢʘʙʨʴ-ʷʥʚʘʨʴ), ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʠʟ ʩʝʤʷʥ, ʧʦʩʝʷʥʥʳʭ ʦʩʝʥʴʶ (ʦʢʪʷʙʨʴ-

ʥʦʷʙʨʴ), ʩʥʘʯʘʣʘ ʩʣʘʙʦʝ. ʅʘʯʠʥʘʷ ʩ ʤʘʨʪʘ ʤʝʩʷʮʘ, ʫʩʠʣʠʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʨʦʩʪʘ ʠ ʝʱʝ 

ʠʥʪʝʥʩʠʚʥʝʝ ʩʪʘʥʦʚʠʪʩʷ ʚ ʘʧʨʝʣʝ-ʠʶʥʝ. ʉ 3 ʧʦ 10 ʠʶʣʷ ʠ ʚ ʘʚʛʫʩʪʝ ʵʪʦʪ ʧʨʦʮʝʩʩ ʦʩʣʘʙʝʚʘʝʪ 

ʠʟ-ʟʘ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʟʘʩʫʭʠ, ʠ ʥʘʩʪʫʧʘʝʪ ʧʝʨʠʦʜ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʦʢʦʷ. ʋʩʠʣʝʥʠʝ 

ʨʦʩʪʘ ʩʥʦʚʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʩʝʥʪʷʙʨʝ-ʦʢʪʷʙʨʝ (ʈʠʩʫʥʦʢ 1).  

ʀʩʩʣʝʜʚʘʨʥʠʷ 1 ʚʝʛʝʪʝʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʳʩʦʪʘ 30, 60, 90-ʜʥʝʚʥʳʭ 

ʧʨʦʨʦʩʪʢʦʚ Euonymu europaea ʩʦʩʪʘʚʣʷʣʘ 6,5 ʩʤ, 7,5 ʩʤ, 9,5 ʩʤ, ʫ Lonicera iberica 1,5 ʩʤ, 3,5 

ʩʤ, 6 ʩʤ ʠ ʫ L. xylosteum ð 2, 3, 4 ʩʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʠʜʳ Lonicera (ʙʝʨʝʩʢʣʝʪ) ʦʪʣʠʯʘʣʠʩʴ 

ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʣʠʩʪʴʝʚ ʥʘ ʧʨʦʨʦʩʪʢʘʭ. ʊʘʢ, ʚ ʤʘʝ-ʠʶʥʝ ʥʘ ʩʝʷʥʮʘʭ L. iberica 

ʥʘʙʣʶʜʘʣʦʩʴ ʬʦʨʤʠʨʦʚʘʥʠʝ 22-26 ʣʠʩʪʴʝʚ, ʥʘ ʩʝʷʥʮʘʭ L. xylosteum ð 14-19 ʣʠʩʪʴʝʚ. 

 

 
ʈʠʩʫʥʦʢ 1. ʇʦʢʘʟʘʪʝʣʠ ʨʦʩʪʘ ʠʟʫʯʝʥʥʳʭ ʚʠʜʦʚ ʧʦ ʤʝʩʷʮʘʤ 

 

ʋ ʧʨʦʨʦʩʪʢʦʚ ʚʠʜʦʚ L. iberica L. ʠ L. xylosteum ʩʦ ʚʪʦʨʦʡ ʜʝʢʘʜʳ ʬʝʚʨʘʣʷ ʥʘ ʧʦʙʝʛʘʭ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚ ʧʘʟʫʭʘʭ ʩʝʤʷʜʦʣʝʡ ʠ ʥʘʩʪʦʷʱʠʭ ʣʠʩʪʴʝʚ, ʨʘʟʚʠʚʘʶʪʩʷ ʙʦʢʦʚʳʝ ʚʝʪʚʠ 1-ʛʦ 

ʧʦʨʷʜʢʘ. ɺʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʤʘʨʪʘ ʜʣʠʥʘ ʙʦʢʦʚʳʭ ʚʝʪʚʝʡ ʜʦʩʪʠʛʘʝʪ 1,5-3,5 ʩʤ. ɺʝʪʚʣʝʥʠʷ ʫ 

ʩʝʷʥʮʝʚ Euonymus europaea ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʥʝ ʚʳʷʚʣʝʥʦ. 

ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʟʫʯʘʣʠ ʤʦʨʬʦʣʦʛʠʶ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ ʚ 

ʪʝʯʝʥʠʝ 1-ʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʩʪʘ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ 10, 30, 60, 90-

ʜʥʝʚʥʳʭ ʩʝʷʥʮʝʚ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʩʝʷʥʮʝʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʜʣʠʥʘ 10 ʜʥʝʚʥʳʭ ʩʝʷʥʮʝʚ 

Euonymus europaea ʜʦʭʦʜʠʣʘ ʜʦ 5,5 ʩʤ, ʜʣʠʥʘ Lonicera iberica ð 2,5 ʩʤ, ʜʣʠʥʘ L. xylosteum ʜʦ 

2 ʩʤ, ʦʙʨʘʟʫʷ ʪʦʥʢʠʝ, ʥʝʞʥʳʝ ʙʦʢʦʚʳʝ ʢʦʨʥʠ. ɼʣʠʥʘ ʦʩʥʦʚʥʦʛʦ ʢʦʨʥʷ ʫ 30-ʜʥʝʚʥʳʭ 

ʧʨʦʨʦʩʪʢʦʚ ʜʦʩʪʠʛʘʝʪ 7,5 ʩʤ; 5,5 ʩʤ; 4 ʩʤ, ʪʘʢʞʝ ʯʠʩʣʦ ʠ ʜʣʠʥʘ ʙʦʢʦʚʳʭ ʢʦʨʥʝʡ 
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ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʠ ʜʦʩʪʠʛʘʶʪ 3,5 ʩʤ ʫ Euonymu europaea (ʊʘʙʣʠʮʘ 2, ʈʠʩʫʥʦʢ 2). 

ʊʘʙʣʠʮʘ 2. 

ʈʆʉʊ ʂʆʈʅɽɺʆʁ ʉʀʉʊɽʄʓ 10-90-ɼʅɽɺʅʓʍ ʇʈʆʈʆʉʊʂʆɺ 

 ʀʉʉʃɽɼʋɽʄʓʍ ɺʀɼʆɺ ɺ ʋʉʃʆɺʀʗʍ ɸʇʐɽʈʆʅɸ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 2, ʫ 60-90-ʜʥʝʚʥʳʭ ʧʨʦʨʦʩʪʢʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʠ ʜʣʠʥʳ ʙʦʢʦʚʳʭ ʢʦʨʥʝʡ 1 ʧʦʨʷʜʢʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋ 60-ʜʥʝʚʥʳʭ ʧʨʦʨʦʩʪʢʦʚ 

ʥʘʯʠʥʘʶʪ ʨʘʟʚʠʚʘʪʴʩʷ ʪʦʥʢʠʝ ʙʦʢʦʚʳʝ ʢʦʨʥʠ 2 ʧʦʨʷʜʢʘ ʥʘ ʙʦʢʦʚʳʭ ʢʦʨʥʷʭ 1 ʧʦʨʷʜʢʘ 

(ʈʠʩʫʥʦʢ 3, 4).  

 

 

 

 
 

ʈʠʩʫʥʦʢ 2. ʂʦʨʥʝʚʘʷ 

ʩʠʩʪʝʤʘ 30-ʜʥʝʚʥʳʭ ʧʨʦʨʦʩʪʢʦʚ 

Lonicera xylosteum L. 

 

ʈʠʩʫʥʦʢ 3. ʂʦʨʥʝʚʘʷ 

ʩʠʩʪʝʤʘ 60-ʜʥʝʚʥʳʭ ʧʨʦʨʦʩʪʢʦʚ 

Euonymus europaea L. 

 

ʈʠʩʫʥʦʢ 4. ʂʦʨʥʝʚʘʷ 

ʩʠʩʪʝʤʘ 90-ʜʥʝʚʥʳʭ ʧʨʦʨʦʩʪʢʦʚ  

Lonicera iberica Bieb. 

 

ʂʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ 90-ʜʥʝʚʥʳʭ ʧʨʦʨʦʩʪʢʦʚ Euonymus europaea ʦʪʣʠʯʘʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʦʢʦʚʳʭ ʢʦʨʥʝʡ 2 ʧʦʨʷʜʢʘ. ʍʦʨʦʰʦ ʨʘʟʚʠʪʳʝ ʙʦʢʦʚʳʝ ʢʦʨʥʠ ʦʙʨʘʟʫʶʪ 

ʩʝʪʴ ʚ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʝ Euonymus europaea. ʋ 60-, 90-ʜʥʝʚʥʳʭ ʩʝʷʥʮʝʚ Lonicera iberica 

ʜʣʠʥʘ ʛʣʘʚʥʦʛʦ ʢʦʨʥʷ ʜʦʩʪʠʛʘʝʪ 11-14 ʩʤ, ʜʣʠʥʘ ʧʝʨʚʠʯʥʳʭ ʙʦʢʦʚʳʭ ʢʦʨʥʝʡ ð 6-9 ʩʤ. ɹʳʣʦ 

ʟʘʤʝʯʝʥʦ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ 60-90-ʜʥʝʚʥʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʩʝʷʥʮʝʚ L. xylosteum, 

ɺʠʜ ɺʦʟʨʘʩʪ, 

ʜʥʝʡ 

ʆʩʥʦʚʥʦʡ ʢʦʨʝʥʴ ɹʦʢʦʚʦʡ ʢʦʨʝʥʴ ʉʪʚʦʣ 

ɼʣʠʥʘ, 

ʩʤ 

ɼʠʘʤʝʪʨ 

ʢʦʨʥʷ, ʤʤ 

ʂʦʣ-ʚʦ ɼʣʠʥʘ, 

ʩʤ 

ɺʳʩʦʪʘ, 

ʩʤ 

ɼʠʘʤʝʪʨ, 

ʤʤ 

Euonymus europaea 10 5.5 0.5 - - 4.5 1 

30 7.5 1 12 0.5-3.5 6.5 1.5 

60 15 2 34 0.5-9 7.5 1.5 

90 19 2 45 0.5-12 9.5 2 

Lonicera iberica 10 2.5 - - - 1 - 

30 5.5 0.3 15 0.3-1.7 1.5 - 

60 11 0.8-1 21 0.3-6 3.5 0.8 

90 14 1.5 29 0.5-9 6 1 

Lonicera xylosteum 10 2 - - - 1 - 

30 4.5 0.1 7 0.1-2 2 - 

60 6.5 0.3 12 0.2-5 3 - 

90 8 0.4 15 0.2-6 4 0.2 
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ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚ ʥʦʷʙʨʝ-ʜʝʢʘʙʨʝ, ʙʳʣʘ ʥʝʩʢʦʣʴʢʦ ʩʣʘʙʝʝ (6,5 ʩʤ, 8 ʩʤ). 

ɸʥʘʣʠʟʠʨʫʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʢ ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʠ ʚʳʩʦʪʘ 

ʦʜʥʦʣʝʪʥʠʭ Euonymus europaea ʜʦʩʪʠʛʘʝʪ 11 ʩʤ, Lonicera iberica - 18 ʩʤ, L. cylosteum ð 20 

ʩʤ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʥʘ ʩʪʚʦʣʝ ʨʘʟʚʠʚʘʝʪʩʷ  ʚ ʧʦʨʷʜʢʝ 4-6, 32-45, 27-38 ʣʠʩʪʴʝʚ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫ ʦʜʥʦʣʝʪʥʠʭ ʩʝʷʥʮʝʚ  Lonicera iberica ʦʙʨʘʟʫʶʪʩʷ 4 

ʚʝʪʚʠ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʠ 3 ʚʝʪʚʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ. ɺʝʪʚʠ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ - 5-16 ʩʤ, ʚʪʦʨʦʛʦ 

ʧʦʨʷʜʢʘ ð 2-3 ʩʤ. ʋ ʦʜʥʦʣʝʪʥʠʭ ʩʝʷʥʮʝʚ L. xylosteum ʥʘʙʣʶʜʘʣʦʩʴ ʦʙʨʘʟʦʚʘʥʠʝ ʚʝʪʢʠ 

ʜʣʠʥʦʡ ʜʦ 3 ʩʤ. ʅʘ ʦʜʥʦʣʝʪʥʠʭ ʩʪʝʙʣʷʭ Euonymus europaea ʚʝʪʚʣʝʥʠʷ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ.  

ɼʣʠʥʘ ʛʣʘʚʥʦʛʦ ʢʦʨʥʷ ʫ ʦʜʥʦʣʝʪʥʠʭ ʧʨʦʨʦʩʪʢʦʚ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ ʩʦʩʪʘʚʣʷʝʪ 20 ʩʤ ʫ 

Euonymus europaea, 21 ʩʤ ʫ Lonicera iberica ʠ 17 ʩʤ ʫ L. xylosteum (ʊʘʙʣʠʮʘ 3). ɻʣʫʙʠʥʘ 

ʦʩʥʦʚʥʦʡ ʢʦʨʥʝʚʦʡ ʤʘʩʩʳ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 7 ʜʦ 9 ʩʤ. ʂʦʣʠʯʝʩʪʚʦ ʢʨʫʧʥʳʭ ʙʦʢʦʚʳʭ ʢʦʨʥʝʡ ʫ 

Lonicera iberica ʨʘʚʥʘ 9, ʜʣʠʥʘ 10 ʩʤ, ʫ L. xylosteum ð 7 ʠ ʜʣʠʥʘ 13 ʩʤ. ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʪʦʥʢʠʭ ʜʣʠʥʥʳʭ ʙʦʢʦʚʳʭ ʢʦʨʥʝʡ. ʍʦʨʦʰʝʝ ʨʘʟʚʠʪʠʝ ʛʣʘʚʥʦʛʦ ʢʦʨʥʷ ʠ ʢʨʫʧʥʳʭ 

ʙʦʢʦʚʳʭ ʢʦʨʥʝʡ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʪʢʘʥʷʭ ʦʜʥʦʣʝʪʥʠʭ ʩʝʷʥʮʝʚ  L.iberica. ʋ L.cylosteum ʛʣʘʚʥʳʡ 

ʩʪʝʨʞʥʝʚʦʡ ʢʦʨʝʥʴ ʥʝ ʨʘʙʦʪʘʣ ʚ ʙʦʣʝʝ ʛʣʫʙʦʢʠʭ ʩʣʦʷʭ ʧʦʯʚʳ, ʘ ʙʦʣʴʰʠʝ ʙʦʢʦʚʳʝ ʢʦʨʥʠ ʨʦʩʣʠ 

ʣʘʪʝʨʘʣʴʥʦ (13 ʩʤ) (ʈʠʩʫʥʦʢ 5, 6, 7) 
 

   
 

ʈʠʩʫʥʦʢ 5. ɺʳʩʦʪʘ ʠ 

ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʦʜʥʦʣʝʪʥʠʭ 

ʩʝʷʥʮʝʚ Euonynus europaea L. 

 

ʈʠʩʫʥʦʢ 6 ʂʦʨʥʝʚʘʷ 

ʩʠʩʪʝʤʘ ʦʜʥʦʣʝʪʥʠʭ ʩʝʷʥʮʝʚ 

Lonicere xylosteum L. 

 

ʈʠʩʫʥʦʢ 7 ʂʦʨʥʝʚʘʷ 

ʩʠʩʪʝʤʘ ʦʜʥʦʣʝʪʥʠʭ ʩʝʷʥʮʝʚ 

Lonicere iberica Bieb. 
 

 

ʊʘʙʣʠʮʘ 3. 

ʇʆʂɸɿɸʊɽʃʀ ʈʆʉʊɸ ʂʆʈʅɽʁ ʀ ʅɸɼɿɽʄʅʆʁ ʏɸʉʊʀ ʆɼʅʆʃɽʊʅʀʍ ʉɽʗʅʎɽɺ  

ʀɿʋʏɸɽʄʓʍ ɺʀɼʆɺ ɺ ʋʉʃʆɺʀʗʍ ɸʇʐɽʈʆʅɸ 
 

ɺʠʜ ɺʦʟʨʘ

ʩʪ, ʚ 

ʛʦʜʘʭ 

ʆʩʥʦʚʥʦʡ 

ʢʦʨʝʥʴ 

ɹʦʢʦʚʳʝ ʢʦʨʥʠ ʉʪʚʦʣ ʃʠʩʪ 

ɼ
ʣ
ʠ
ʥ
ʘ
,
 
ʩ
ʤ

 

ɼ
ʠ
ʘ
ʤ
ʝ
ʪ
ʨ
 

ʢ
ʦ
ʨ
ʥ
ʷ
,
 
ʤ
ʤ

 

ʂ
ʦ
ʣ
ʠ
ʯ
ʝ
ʩ
ʪ
ʚ
ʦ
 

ʢ
ʨ
ʫ
ʧ
ʥ
ʳ
ʭ
 

ʙ
ʦ
ʢ
ʦ
ʚ
ʳ
ʭ
 

ʢ
ʦ
ʨ
ʥ
ʝ
ʡ

 

ɼ
ʣ
ʠ
ʥ
ʘ
,
 
ʩ
ʤ

 

ɼ
ʠ
ʘ
ʤ
ʝ
ʪ
ʨ
,
 

ʤ
ʤ 

ɺ
ʳ
ʩ
ʦ
ʪ
ʘ
,
 
ʩ
ʤ

 

ɼ
ʠ
ʘ
ʤ
ʝ
ʪ
ʨ
,
ʤ

ʤ
 

ʂ
ʦ
ʣ
ʠ
ʯ
ʝ
ʩ
ʪ
ʚ
ʦ

 

Euonymus europeae  1 20 3 1 14 1 11 2 4-6 

Lonicera iberica 1 21 2.5 9 10 1 18 1 32-45 

Lonicera xylosteum 1 16-17 2.2 7 13 1 20 1.5 27-38 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʦʨʦʩʪʢʠ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ 

Euonymous europeae L., Lonicera iberica Bieb. ʠ L. xylostreum L. ʷʚʣʷʶʪʩʷ ʧʨʦʨʦʩʪʢʘʤʠ 

ʛʠʧʦʢʦʪʠʣʷ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʨʦʩʪʢʦʚ ʙʳʣʠ ʚʳʰʝ ʫ Euonymous europeae 

L. ʇʝʨʚʳʝ ʥʘʩʪʦʷʱʠʝ ʣʠʩʪʴʷ ʥʘ ʧʨʦʨʦʩʪʢʘʭ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ ʧʦʷʚʣʷʣʠʩʴ ʯʝʨʝʟ 10-20 ʜʥʝʡ 

ʧʦʩʣʝ ʚʳʭʦʜʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʩʝʤʷʜʦʣʝʡ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʩʝʤʷʜʦʣʝʡ ʫ ʙʝʨʝʩʢʣʝʪʘ 

ʙʳʣʘ ʚʳʰʝ (191-201 ʜʝʥʴ). ɺ ʫʩʣʦʚʠʷʭ ɸʧʰʝʨʦʥʘ ʨʦʩʪ ʙʝʨʝʩʢʣʝʪʦʚ ʙʳʣ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʤ ʚ 

ʘʧʨʝʣʝ-ʠʶʥʝ ʤʝʩʷʮʘʭ. 

ɺ ʧʝʨʚʳʝ ʤʝʩʷʮʳ ʫ Euonymous europeae L. (30-, 60-, 90-ʜʥʝʚʥʳʝ ʩʝʷʥʮʳ) ʚʳʩʦʪʘ ʙʳʣʘ 

ʚʳʰʝ, ʯʝʤ ʫ ʚʠʜʦʚ ʙʝʨʝʩʢʣʝʪʘ (6,5; 7,5; 9,5), ʘ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ ï ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ (18 ʩʤ, 

20 ʩʤ). ʋ 60- ʠ 90-ʜʥʝʚʥʳʭ ʩʝʷʥʮʝʚ ʠ ʦʜʥʦʣʝʪʥʠʭ ʩʝʷʥʮʝʚ Euonymous europeae L. ʠ Lonicera 

iberica Bieb. ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʨʘʟʚʠʪʘ ʣʫʯʰʝ, ʯʝʤ ʥʘʜʟʝʤʥʘʷ ʯʘʩʪʴ. ʋ L. xylostreum L. ʵʪʠ 

ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ. ɺ ʪʝʯʝʥʠʝ ʥʘʯʘʣʴʥʦʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʠʟʫʯʘʝʤʳʭ 

ʚʠʜʦʚ ʚ ʫʩʣʦʚʠʷʭ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʩʪʘ ʢʘʢ ʥʘʟʝʤʥʦʡ, ʪʘʢ ʠ ʧʦʜʟʝʤʥʦʡ ʯʘʩʪʠ 

ʟʘʚʠʩʝʣʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʦʯʚʳ ʠ ʫʩʣʦʚʠʡ ʦʨʦʰʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʩʫʭʦʛʦ ʩʫʙʪʨʦʧʠʯʝʩʢʦʛʦ 

ʢʣʠʤʘʪʘ ɸʧʰʝʨʦʥʘ ɸʟʝʨʙʘʡʜʞʘʥʘ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɸʥʘʣʠʟʠʨʫʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʭʦʨʦʰʠʡ ʨʦʩʪ ʠ 

ʨʘʟʚʠʪʠʝ ʩʝʷʥʮʝʚ ʠʟʫʯʘʝʤʳʭ ʚʠʜʦʚ ʚ ʟʘʩʫʰʣʠʚʦʤ ʩʫʙʪʨʦʧʠʯʝʩʢʦʤ ʢʣʠʤʘʪʝ ɸʧh ʝʨʦʥʘ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʠ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʚ ʥʘʯʘʣʴʥʳʡ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 

ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʦʯʚʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʠ ʧʨʠʤʝʥʷʝʤʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʘʚʠʣ. 

ʀʟʫʯʝʥʠʝ ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʝʷʥʮʝʚ, ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʥʘʜʟʝʤʥʦʡ ʠ 

ʧʦʜʟʝʤʥʦʡ ʯʘʩʪʝʡ ʦʧʨʝʜʝʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʦʟʝʣʝʥʝʥʠʠ, ʧʦʢʘʟʳʚʘʷ 

ʩʪʝʧʝʥʴ ʘʜʘʧʪʘʮʠʠ ʚʠʜʦʚ ʢ ʟʘʩʫʰʣʠʚʦʤʫ ʢʣʠʤʘʪʫ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ. 
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CENOTIC CHARACTERISTIC  OF Peganum harmala L.  

ON VARIOUS PLANT COMMUNITIES  

 

ÉMakhmudova U., Ganja State University, Ganja, Azerbaijan, Ulviyye.terlanli@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ, ʧʨʦʚʝʜʝʥʥʳʭ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʘʩʩʦʮʠʘʮʠʷʭ Peganum harmala L., ʚ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʩʠʣʴʥʳʭ, ʩʨʝʜʥʠʭ ʠ ʩʣʘʙʦʟʘʛʨʷʟʥʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. ɺ Peganum harmala L. 

ʚ 2016 ʛ. ʚ I ʎʇ (æīw=0,56ï0,61), ʚ 2018 ʛ. ʚʦ II ʎʇ (æīw=0,56ï0,56) ʙʳʣ ʚʳʷʚʣʝʥ ʩʪʘʨʳʡ ʪʠʧ 

ʮʝʥʦʧʦʧʫʣʷʮʠʠ. 

 

Abstract. The article presents the results of our coenopopulations studies of Peganum 

harmala L., conducted in various plant communities, ecologically most, less and least 

polluted areas. An old coenopopulation type has been identified in Peganum harmala L. in I 

CP in 2016 (æīw=0.56ï0.61), in II CP in 2018 (æīw=0.56ï0.56). 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Peganum harmala, ʮʝʥʦʧʦʧʫʣʷʮʠʠ, ʨʘʩʪʠʪʝʣʴʥʳʝ ʘʩʩʦʮʠʘʮʠʠ. 

 

Keywords: Peganum harmala, coenopopulations, plant communities. 

 

ʆʭʨʘʥʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʦʙʝʩʧʝʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʙʦʪʘʥʠʢʠ. ʀʟʫʯʝʥʠʝ ʚʠʜʘ ʥʘ ʧʦʧʫʣʷʮʠʦʥʥʦʤ 

ʫʨʦʚʥʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʨʘʩʪʘʶʱʝʡ ʥʘʛʨʫʟʢʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʩʦʚʨʝʤʝʥʥʳʡ 

ʧʝʨʠʦʜ ʧʦʟʚʦʣʷʝʪ ʫʪʦʯʥʠʪʴ ʨʝʘʢʮʠʶ ʥʘ ʘʙʠʦʪʠʯʝʩʢʠʝ, ʙʠʦʪʠʯʝʩʢʠʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ 

ʬʘʢʪʦʨʳ. ʗʚʣʷʷʩʴ ʨʝʟʫʣʴʪʘʪʦʤ ʚʩʝʛʦ ʵʪʦʛʦ, ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʩʪʨʘʪʝʛʠʠ ʨʘʩʪʝʥʠʷ, ʢ ʥʝʤʫ 

ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʠ ʠʩʩʣʝʜʦʚʘʪʴ ʥʘ ʫʨʦʚʥʝ ʮʝʥʦʧʦʧʫʣʷʮʠʠ. 

ʅʝʩʦʤʥʝʥʥʘ ʚʘʞʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʝʜʢʠʭ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ ʠ 

ʩʦʟʜʘʥʠʷ ʘʛʨʦʬʠʪʦʮʝʥʦʟʦʚ. ʂʘʞʜʳʡ ʚʠʜ ʨʘʩʪʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʯʝʥʴ ʩʣʦʞʥʫʶ 

ʩʠʩʪʝʤʫ. ʂʘʢ ʵʣʝʤʝʥʪ ʵʪʦʡ ʩʠʩʪʝʤʳ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʪʘʢʞʝ ʙʦʣʝʝ ʢʦʥʢʨʝʪʥʳ ʠ 

ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳ. 

ɺʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʠ ʬʘʢʪʦʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʠʟʫʯʘʣʠʩʴ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʚʠʜʦʚ. 

ʌʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʷ ʥʘ ʦʥʪʦʛʝʥʝʟ ʚʠʜʘ, 

ʧʨʠʚʦʜʪ̫ ʢ ʧʦʷʚʣʝʥʠʶ ʫ ʨʘʩʪʝʥʠʡ ʧʨʠʟʥʘʢʦʚ ʘʜʘʧʪʘʮʠʠ ʢ ʨʘʟʣʠʯʥʳʤ ʫʩʣʦʚʠʷʤ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʚʠʜʘ ʚ ʧʦʧʫʣʷʮʠʠ ʠʣʠ ʝʛʦ ʧʦʣʥʦʤʫ ʚʳʤʠʨʘʥʠʶ. 

ʀʟʫʯʝʥʠʝ ʚʦʟʨʘʩʪʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʮʝʥʦʧʦʧʫʣʷʮʠʠ, ʢʦʪʦʨʫʶ ʧʨʠʥʷʪʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʪʨʫʢʪʫʨʥʫʶ ʝʜʠʥʠʮʫ ʛʨʫʧʧ ʨʘʩʪʝʥʠʡ, ʜʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʰʣʦʤ, 
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ʥʘʩʪʦʷʱʝʤ ʠ ʙʫʜʫʱʝʤ ʩʦʩʪʦʷʥʠʠ ʚʠʜʘ ʚ ʮʝʥʦʟʝ ʠ ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ ʚ ʮʝʣʦʤ [1-3, 7]. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʘʩʩʦʮʠʘʮʠʷʭ, 

ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʩʠʣʴʥʦ-, ʩʨʝʜʥʝ- ʠ ʩʣʘʙʦʟʘʛʨʷʟʥʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʨʝʣʴʝʬʘ ʥʘ ʧʨʦʙʥʳʭ ʫʯʘʩʪʢʘʭ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʪʨʘʥʩʝʢʪʳ ʨʘʟʥʦʛʦ ʨʘʟʤʝʨʘ, ʚʠʜʳ ʦʥʪʦʛʝʥʝʟʘ 

ʥʘʙʣʶʜʘʣʠʩʴ ʤʘʨʰʨʫʪʥʳʤʠ ʠ ʩʪʘʮʠʦʥʘʨʥʳʤʠ ʤʝʪʦʜʘʤʠ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʨʘʩʪʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʦʩʦʙʝʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʟʥʘʯʢʠ. ɹʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʜʠʥʘʤʠʢʘ 

ʨʘʟʚʠʪʠʷ, ʚʦʟʨʘʩʪ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʠʥʜʝʢʩʳ  ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʟʘʤʝʥʳ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ 

[4-6].  

Peganum harmala L. ð ʢʘʢ ʦʙʳʯʥʦʝ ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʨʘʩʪʝʥʠʝ, ʜʦ ʩʠʭ ʧʦʨ ʥʝʢʦʪʦʨʳʝ 

ʫʯʝʥʳʝ ʚʳʷʚʠʣʠ ʝʛʦ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ɺʧʝʨʚʳʝ ʙʳʣʘ ʢʦʤʧʣʝʢʩʥʦ ʠʟʫʯʝʥʘ 

ʮʝʥʦʧʦʧʫʣʷʮʠʷ ʚʠʜʘ Peganum harmala L. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʄʥʦʛʦʣʝʪʥʝʝ ʦʙʥʘʞʝʥʥʦʝ ʪʨʘʚʷʥʠʩʪʦʝ ʨʘʩʪʝʥʠʝ ʚʳʩʦʪʦʡ 25-70 ʩʤ. ʊʝʣʦ ʧʨʷʤʦʝ, 

ʚʝʪʚʠʩʪʦʝ, ʙʣʝʜʥʦ-ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ. ʃʠʩʪʴʷ ʦʚʘʣʴʥʳʝ, ʨʘʟʜʝʣʝʥʥʳʝ ʥʘ ʯʝʨʝʜʫʶʱʠʝʩʷ, 

ʦʪʢʨʳʪʳʝ ʯʘʩʪʠʮʳ. ʉʚʝʪʣʦ-ʞʝʣʪʳʝ ʮʚʝʪʢʠ 10-15 ʤʤ, ʜʣʠʥʥʦʩʪʝʙʝʣʴʥʳʝ. ʇʣʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʩʣʝʛʢʘ ʧʨʠʧʣʶʩʥʫʪʫʶ ʢʦʨʦʙʢʫ ʩ ʪʨʝʤʷ ʦʪʜʝʣʝʥʠʷʤʠ. ʅʘʯʠʥʘʝʪ ʮʚʝʩʪʠ ʚ V-VI ʤʝʩʷʮʘʭ, 

ʧʨʠʥʦʩʠʪ ʧʣʦʜ ʚ VII-VIII ʤʝʩʷʮʘʭ. ɺ ɸʟʝʨʙʘʡʜʞʘʥʝ ʛʘʨʤʘʣʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʚ ʦʩʥʦʚʥʦʤ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʇʨʠʢʘʩʧʠʡʩʢʦʡ, ʂʫʨʘ-ɸʨʘʟʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ, ʂʫʨʩʢʦʡ ʠ ʅʘʭʠʯʝʚʘʥʩʢʦʡ 

ʨʘʚʥʠʥʘʭ, ɻʦʙʫʩʪʘʥʝ, ɸʧʰʝʨʦʥʝ, ɻʫʙʠʥʩʢʦʤ ʤʘʩʩʠʚʝ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʠ ɼʠʘʙʘʨʝ (ʜʦ 900 ʤ 

ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ) [8]. 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʛʘʨʤʘʣʳ ʦʙʳʢʥʦʚʝʥʥʦʡ: 5,69% ʚʦʜʳ, 17,75% ʟʦʣʳ, 18,05% 

ʮʝʣʣʶʣʦʟʳ, 3,66% ʞʠʨʘ, 24,13% ʙʝʣʢʘ, 30,72% ʙʝʟʘʟʦʪʥʦʛʦ ʵʢʩʪʨʘʢʪʘ. ʗʚʣʷʝʪʩʷ ʢʩʝʨʦʬʠʪʦʤ, 

ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʧʫʩʪʳʥʥʳʭ ʠ ʛʦʨʥʦ-ʩʪʝʧʥʳʭ ʪʠʧʘʭ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʈʘʩʪʝʪ ʚ ʦʜʠʥʦʯʢʫ ʠ 

ʛʨʫʧʧʘʤʠ ʥʘ ʩʫʭʠʭ ʩʢʣʦʥʘʭ, ʧʫʩʪʳʭ ʤʝʩʪʘʭ, ʧʦʣʫʧʫʩʪʳʥʷʭ, ʦʨʦʰʘʝʤʳʭ ʠ ʟʘʣʝʞʥʳʭ ʟʝʤʣʷʭ. 

ʀʥʦʛʜʘ ʦʙʨʘʟʫʝʪ ʜʞʫʥʛʣʠ. ɹʦʛʘʪ ʘʣʢʘʣʦʠʜʘʤʠ, ʞʠʨʥʳʤʠ ʤʘʩʣʘʤʠ, ʩʘʧʦʥʠʥʘʤʠ, 

ʬʣʘʚʦʥʦʠʜʘʤʠ ʠ ʩʪʝʨʦʠʜʘʤʠ. 

ʕʪʦ ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʨʘʩʪʝʥʠʝ, ʚʢʣʶʯʝʥʥʦʝ ʚ ʬʘʨʤʘʢʦʧʝʶ. ʆʥʦ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʥʘʫʯʥʦʡ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ, ʠʥʜʠʡʩʢʦʡ ʠ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ, ʘ ʪʘʢʞʝ ʚ ʚʝʪʝʨʠʥʘʨʠʠ. ʆʥʦ ʚ 

ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʛʣʘʟʥʦʡ, ʢʦʞʥʦʡ ʙʦʣʝʟʥʠ, ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʝ, ʙʦʣʠ ʚ 

ʢʠʰʝʯʥʠʢʝ, ʨʝʚʤʘʪʠʟʤʘ, ʤʘʣʷʨʠʠ, ʵʧʠʣʝʧʩʠʠ, ʘ ʪʘʢʞʝ ʧʨʠ ʧʘʨʘʣʠʯʝ, ʧʨʦʩʪʫʜʝ, ʘʣʣʝʨʛʠʠ, 

ʛʦʣʦʚʥʦʡ ʠ ʟʫʙʥʦʡ ʙʦʣʠ. ʆʙʣʘʜʘʝʪ ʘʥʪʠʩʝʧʪʠʯʝʩʢʠʤ, ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʤ, ʧʨʦʪʠʚʦʛʣʠʩʪʥʳʤ, 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤ, ʩʧʘʟʤʦʣʠʪʠʯʝʩʢʠʤ, ʫʩʧʦʢʦʠʪʝʣʴʥʳʤ, ʩʥʦʪʚʦʨʥʳʤ, ʤʦʯʝʛʦʥʥʳʤ ʠ 

ʞʝʣʯʝʛʦʥʥʳʤ, ʧʦʪʦʛʦʥʥʳʤ, ʦʙʝʟʙʦʣʠʚʘʶʱʠʤ, ʩʣʘʙʠʪʝʣʴʥʳʤ ʠ ʪʦʥʠʟʠʨʫʶʱʠʤ ʜʝʡʩʪʚʠʝʤ. ɺ 

ʣʝʯʝʙʥʳʭ ʮʝʣʷʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘʟʝʤʥʘʷ ʯʘʩʪʴ ʨʘʩʪʝʥʠʷ, ʢʦʨʥʠ ʠ ʩʝʤʝʥʘ. ʗʚʣʷʝʪʩʷ 

ʢʨʘʩʠʣʴʥʳʤ ʨʘʩʪʝʥʠʝʤ. ʆʙʣʘʜʘʝʪ ʠʥʩʝʢʪʠʮʠʜʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʦʪʠʚ 

ʥʘʩʝʢʦʤʳʭ. ʉʝʤʝʥʘ ʟʘʚʦʨʘʯʠʚʘʶʪ ʚ ʚʘʪʫ ʠ ʩʞʠʛʘʶʪ ʚ ʤʝʜʥʦʡ ʤʠʩʢʝ, ʯʪʦʙʳ ʦʙʣʝʛʯʠʪʴ 

ʛʦʣʦʚʥʫʶ ʙʦʣʴ, ʠʩʧʦʣʴʟʫʝʪʩʷ çʧʨʦʪʠʚ ʩʛʣʘʟʘè. 

Bʠʜʳ Peganum harmala L. ð ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʦʙʳʯʥʳʭ ʚʠʜʦʚ ʛʘʨʤʘʣʳ, ʚʳʷʚʣʝʥʥʳʝ ʚ 

ʨʘʩʪʠʪʝʣʴʥʦʡ ʬʦʨʤʘʮʠʠ ʧʦʣʳʥʥʳʭ ʧʦʣʫʧʫʩʪʳʥʴ (Artemisietum), ʚ 2016-2020 ʛʛ ʙʳʣʠ 

ʠʩʩʣʝʜʦʚʘʥʳ ʚ ʘʩʩʦʮʠʘʮʠʠ Artemisietum incanaïStiposum lessingiana (ʃʝʩʩʠʥʛ ʯʝʰʫʡʯʘʪʘʷ, 

ʧʘʭʥʫʱʘʷ ʧʦʣʳʥʴ) I ʎʇ (ɻʝʦʙʦʪʘʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ˉ1), ʚ ʘʩʩʦʮʠʘʮʠʠ Alhagieta 

psedoalhagiïEphemeretosum-Salsoletum dendroides (ʚʝʨʙʣʶʞʴʷ ʢʦʣʶʯʢʘ-ʵʬʝʤʝʨʠʷ ð ʩʦʣʷʥʢʘ 

ʜʨʝʚʦʚʠʜʥʘʷ), II ʎʇ (ɻʝʦʙʦʪʘʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ˉ2).  

http://www.bulletennauki.com/
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ʊʝʨʨʠʪʦʨʠ ̫ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʟʘʛʨʷʟʥʝʥʥʳʝ ʫʯʘʩʪʢʠ ʛ. ɻʷʥʜʞʠ ʠ ʉʘʤʫʭʩʢʦʛʦ ʨʘʡʦʥʘ. 

 

ɻʝʦʙʦʪʘʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ˉ1. 

Artemisietum incanaïStiposum lessingiana ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʘ ʘʩʩʦʮʠʘʮʠʠ 
 

 ̄ ʅʘʟʚʘʥʠʝ ʚʠʜʘ ʙʠʦʤʦʨʬʘ ʕʢʦʣʦʛʠʯʝʩʢʠʝ 

ʛʨʫʧʧʳ 

ʀʟʙʳʪʦʢ ʉʨʝʜʥʠʡ 

ʨʦʩʪ (ʩʤ) 

ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ 

ʬʘʟʳ 

ʂʫʩʪʘʨʥʠʢʠ 

1. Tamarix ramosissima Lebed. ʤʝʟʦʢʩʝʨʦʬʠʪ 1 I (200) ʎʚ. 

2. Salsola ericoides Bieb. ʢʩʝʨʦʬʠʪ 1 II (40) ɺʝʛ. 

ʇʦʣʫʢʫʩʪʘʨʥʠʢʠ 

3. Artemisia incana (L.) Druce ʢʩʝʨʦʬʠʪ 2-3 II (40) ɺʝʛ. 

ɿʣʘʢʠ 

4. Stipa lessingiana Trin. Et Rupr. ʢʩʝʨʦʬʠʪ 2 II (50) ʎʚ. 

5. Alopecurus vaginatus (Willd.) ʢʩʝʨʦʬʠʪ 1 II (40) ʎʚ. 

6. Elytrigia elongata (Host.) Nevski ʤʝʟʦʢʩʝʨʦʬʠʪ 1 II (50) ʎʚ. 

7. Poa bulbosa L. ʢʩʝʨʦʬʠʪ 1 III (15) ʎʚ. 

8. Cynodan dactylon (L.) Pers. ʤʝʟʦʬʠʪ 1 II (45) ʎʚ.. 

9. Avena eriantha Durieu. ʢʩʝʨʦʬʠʪ 1-2 II (40) ʎʚ.. 

ʈʘʟʥʦʚʠʜʥʦʩʪʠ 

10. Alhagi pseudoalhagi (Bieb.) Desv. ʤʝʟʦʢʩʝʨʦʬʠʪ 1 II (60) ɺʝʛ. 

11. Peganum harmola L. ʤʝʟʦʢʩʝʨʦʬʠʪ 1 II (35) ʎʚ.. 

12. Tragopogon tuberosus C.Koch ʢʩʝʨʦʬʠʪ 1 II (50) ʎʚ.. 

13. Thlaspi arvense L. ʢʩʝʨʦʬʠʪ 1 II(60) ʎʚ.. 

14. Crambe orientalis L. ʤʝʟʦʢʩʝʨʦʬʠʪ 1 I(90) ʎʚ.. 
 

ɻʝʦʙʦʪʘʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ˉ 2. 

Alhagieta psedoalhagiïEphemeretosum-Salsoletum dendroides ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʘ ʘʩʩʦʮʠʘʮʠʠ 
 

 ̄ ʅʘʟʚʘʥʠʝ ʚʠʜʘ ʙʠʦʤʦʨʬʘ ʕʢʦʣʦʛʠʯʝʩʢʠʝ 

ʛʨʫʧʧʳ 

ʀʟʙʳʪ

ʦʢ 

ʉʨʝʜʥʠʡ 

ʨʦʩʪ (ʩʤ) 

ʌʝʥʦʣʦʛʠʯʝʩ

ʢʠʝ ʬʘʟʳ 

ʂʫʩʪʘʨʥʠʢʠ 

1. Rhamnus catharica L. ʤʝʟʦʢʩʝʨʦʬʠʪ 1 I (300) ʎʚ. 

2. Salsola dendroides Pall. ʤʝʟʦʢʩʝʨʦʬʠʪ 2 II (60) ʎʚ. 

ʇʦʣʫʢʫʩʪʘʨʥʠʢʠ 

3. Teucrium polium L. ʢʩʝʨʦʬʠʪ 1 II (30) ʎʚ. 

ɿʣʘʢʠ 

4. Bromus japonicus Thunb. ʢʩʝʨʦʬʠʪ 1-2 III (15) ʎʚ. 

5. Avena barbata Pott. ʤʝʟʦʢʩʝʨʦʬʠʪ 1 III (20) ʎʚ. 

6. Elytrigia elongata (Host.) Nevski ʤʝʟʦʢʩʝʨʦʬʠʪ 1 II (50) ʎʚ. 

7. Poa bulbosa L. ʢʩʝʨʦʬʠʪ 1 III (15) ʎʚ. 

8. Cynodan dactylon (L.) Pers. ʤʝʟʦʬʠʪ 1 II (45) ʎʚ. 

9. Avena eriantha Durieu. ʢʩʝʨʦʬʠʪ 1-2 II (40) ʎʚ. 

ʈʘʟʥʦʚʠʜʥʦʩʪʠ 

10. Alhagi pseudoalhagi (Bieb)Desv. ʤʝʟʦʢʩʝʨʦʬʠʪ 3 II (60) ɺʝʛ. 

11. Peganum harmola L. ʤʝʟʦʢʩʝʨʦʬʠʪ 1 II (35) ʎʚ. 

12. Vicia sativa L. ʤʝʟʦʢʩʝʨʦʬʠʪ 1 II (60) ʎʚ. 

13. Medicago lupulina L. ʢʩʝʨʦʬʠʪ 1 III(15) ʎʚ. 
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ʆʙʠʣʠʝ ʚʠʜʦʚ Peganum harmala L.ʚ ʩʦʩʪʘʚʝ ʚʳʷʚʣʝʥʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʦʮʝʥʝʥʦ ʚ 1 ʙʘʣʣ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʮʝʥʦʟʘʭ ʧʦʧʫʣʷʮʠʠ ʚʠʜʘ ʦʙʥʘʨʫʞʝʥʳ ʚ ʚʠʜʝ ʣʦʢʘʣʠʪʝʪʦʚ. 

 
 

ʈʠʩʫʥʦʢ. ɼʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ ʚʠʜʦʚ Peganum harmala L. ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʘʩʩʦʮʠʘʮʠʷʭ 

ʟʘ 2016-2020 ʛʛ. 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʠʘʛʨʘʤʤʳ, ʚ ʦʥʪʦʛʝʥʝʟʝ ʚʠʜʦʚ Peganum harmala ʦʧʨʝʜʝʣʝʥʦ 9 

ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʚʦʟʨʘʩʪʥʳʭ ʩʦʩʪʦʷʥʠʡ.  

ʈʘʟʚʠʪʠʝ ʵʪʦʛʦ ʚʠʜʘ ʥʝ ʙʳʣʦ ʦʜʠʥʘʢʦʚʳʤ ʜʣʷ 2016-2020 ʛʛ (ʈʠʩʫʥʦʢ):  

ʚ 2016 ʛ ʚ I ʎʇ, ʚ 2018 ʛ ʚʦ II ʎʇ ʥʘʙʣʶʜʘʣʠʩʴ ʶʚʝʥʠʣʴʥʳʝ ʠ ʠʤʤʘʪʫʨʥʳʝ ʦʩʦʙʠ;  

ʚ 2018 ʛ ʚ I ʎʇ ʥʘʙʣʶʜʘʣʠʩʴ ʶʚʝʥʠʣʴʥʳʝ ʦʩʦʙʠ.  

ʇʣʦʭʦʝ ʨʘʟʚʠʪʠʝ ʶʚʝʥʠʣʴʥʳʭ ʠ ʠʤʤʘʪʫʨʥʳʭ ʦʩʦʙʝʡ ʚ ʩʧʝʢʪʨʝ, ʥʠʟʢʘʷ ʩʝʤʝʥʥʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʫʙʩʝʥʠʣʴʥʳʭ ʠ ʩʝʥʠʣʴʥʳʭ ʦʩʦʙʝʡ ʷʚʣʷʶʪʩʷ 

ʦʩʥʦʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʟʘʜʝʨʞʢʠ ʨʘʟʚʠʪʠʷ ʚʠʜʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʧʦʧʫʣʷʮʠʠ ʥʘʙʣʶʜʘʣʦʩʴ 

ʜʝʣʝʥʠʝ ʥʘ ʯʘʩʪʠ, ʦʪʩʣʝʞʠʚʘʣʠʩʴ ʧʦʧʫʣʷʮʠʠ ʠʥʚʘʟʠʚʥʦʛʦ ʪʠʧʘ ʠ ʚʳʷʚʣʷʣʦʩʴ ʩʦʟʜʘʥʠʝ 

ʩʦʩʪʦʷʥʠʷ ʥʝʨʘʚʝʥʩʪʚʘ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ, ʚʠʜ Peganum harmala L.  ʚ I ʎʇ ʚ 2013 ʛ (æ-w=0,56-0,61), ʚʦ II 

ʎʇ ʚ 2014 ʛ (æ-w=0,56-0,56) ʙʳʣʠ ʪʠʧʳ ʩʪʘʨʦʡ ʮʝʥʦʧʦʧʫʣʷʮʠʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʧʣʦʭʠʤ 

ʨʘʟʚʠʪʠʝʤ ʶʚʝʥʠʣʴʥʳʭ ʠ ʠʤʤʘʪʫʨʥʳʭ ʦʩʦʙʝʡ, ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʫʙʩʝʥʠʣʴʥʳʭ ʠ ʮʝʥʠʣʴʥʳʭ 

ʦʩʦʙʝʡ. ɸ ʵʪʦ ð ʧʦʢʘʟʘʪʝʣ ɹʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʙʫʜʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʮʝʥʦʧʦʧʫʣʷʮʠʠ. 

ɼʨʫʛʠʝ ʞʝ ʪʠʧʳ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʙʳʣʠ ʧʝʨʝʭʦʜʥʳʤʠ. (æ=0,46-0,53; æ-w=0,53-0,56).  

 

ʊʘʙʣʠʮʘ. 

ʆʎɽʅʀɺɸʅʀɽ ʎɽʅʆʇʆʇʋʃʗʎʀʁ ɺʀɼɸ Peganum harmala L. 

 

ʎʇ ʊʠʧ ʎʇ ɻʛ. ʆʥʪʦʛʝʪʠʯʝʩʢʠʡ ʚʦʟʨʘʩʪʥʦʡ ʩʪʘʪʫʩ ʚ %-ʭ ʀʥʜʝʢʩʳ 

j im v g1 g2 g3 ss s Ib In æ w 

I
 
ʎ
ʇ

 ʉʪʘʨʳʡ 2016 - - 22,4 20,4 12,2 10,2 18,4 16,3 0,5 0,3 0,56 0,61 

ʇʝʨʝʭʦʜ 2018 - 10 20 15 10 7,5 20 17,5 0,9 0,4 0,51 0,53 

ʇʝʨʝʭʦʜ 2020 2,4 7,1 19 16,7 11,9 9,5 19 14,3 0,7 0,4 0,50 0,53 

I
I
 
ʎ
ʇ

 ʇʝʨʝʭʦʜ 2016 3,0 6,1 18,2 16,7 13,4 10,6 16,7 15,1 0,8 0,4 0,53 0,54 

ʉʪʘʨʳʡ 2018 6,25 - 20,8 16,7 12,5 8,3 20,8 14,6 0,7 0,4 0,56 0,56 

ʇʝʨʝʭʦʜ 2020 3,9 9,8 17,6 15,7 13,7 9,8 17,6 11,8 0,8 0,4 0,46 0,53 
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ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʩʦʙʝʡ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 

ʪʦʣʴʢʦ ʚʦ II ʎʇ ʚ 2016 ʛ. ɺ ʜʨʫʛʠʝ ʛʦʜʳ ʨʘʟʚʠʪʠʝ ʰʣʦ ʥʘ ʥʠʟʢʦʤ ʫʨʦʚʥʝ. ʊʘʢʦʡ ʥʠʟʢʠʡ 

ʫʨʦʚʝʥʴ ʬʠʪʦʮʝʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ Peganum harmala L. ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʠʚʝʜʝʪ ʢ ʩʦʢʨʘʱʝʥʠʶ ʟʘʧʘʩʦʚ ʚ ʙʫʜʫʱʝʤ. 
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VEGETATION AND ITS IMPORTANCE IN THE  

MEADOW -BROWN SOILS FORMATION  

 

ÉAliyeva M., Ph.D., Institute of Soil Science and Agrochemistry of Azerbaijan NAS, 

Baku, Azerbaijan 

 

ɸʥʥʦʪʘʮʠʷ.  ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʬʠʪʦʩʪʨʫʢʪʫʨʝ ʣʫʛʦʚʦ-

ʢʦʨʠʯʥʝʚʳʭ ʧʦʯʚ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ 

ʣʫʛʦʚʦ-ʢʦʨʠʯʥʝʚʳʭ ʧʦʯʚ ʫʯʘʩʪʚʫʶʪ ʣʝʩʦʢʫʩʪʘʨʥʠʢʦʚʘʷ ʠ ʪʨʘʚʷʥʠʩʪʦ-ʟʣʘʢʦʚʘʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ. ɹʳʣʘ ʠʟʫʯʝʥʘ ʬʠʪʦʤʘʩʩʘ ʝʩʪʝʩʪʚʝʥʥʳʭ (ʮʝʣʠʥʥʳʭ) ʠ ʦʨʦʰʘʝʤʳʭ ʮʝʥʦʟʦʚ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘʣʠʯʠʝ ʛʨʫʥʪʦʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʳʤ 

ʦʙʨʘʟʦʤ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʤʝʟʦʬʠʣʴʥʦʛʦ ʪʨʘʚʦʩʪʦʷ, ʧʨʦʜʫʢʪʳ, 

ʨʘʩʧʘʜʘ ʢʦʪʦʨʦʛʦ ʠʤʝʶʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʛʫʤʫʩʦʦʙʨʘʟʦʚʘʥʠʠ ʣʫʛʦʚʦ-ʢʦʨʠʯʥʝʚʳʭ ʧʦʯʚ. 

 

Abstract. The studied meadow-brown soils of moderately dry subtropics of Azerbaijan are 

formed under thinned forest-bush and lacustrine ð grass vegetation. In meadow-brown and other 

types of meadow soils, vegetation development and phytomass formation are influenced by soil and 

surface moistening. Aboveground phytomass which plays an important role in humus formation of 

natural and cultural cenoses of meadow soils creates plant biomass of 32ï60ï76 cwt/ha and 55ï

110ï119 cwt/ha.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʬʠʪʦʤʘʩʩʘ, ʧʦʯʚʘ, ʮʝʥʦʟʳ, ʛʨʫʥʪʦʚʦʝ ʫʚʣʘʞʥʝʥʠʝ. 

 

Keywords: vegetation, phytomass, soil, cenoses, soil moisture. 

 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʟʘʚʠʩʠʪ ʦʪ 

ʩʦʩʪʘʚʘ ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʝʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʕʪʦ ʚʣʠʷʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʥʘʢʦʧʣʝʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʧʦʩʪʫʧʣʝʥʠʝʤ ʠʭ ʚ ʧʦʯʚʫ ʚ ʧʨʦʮʝʩʩʘʭ 

ʨʘʟʣʦʞʝʥʠʷ, ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʫʤʫʩʦʚʳʭ ʚʝʱʝʩʪʚ ʠ ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. 

ɺ ʧʨʦʮʝʩʩʝ ʛʫʤʫʩʦʦʙʨʘʟʦʚʘʥʠʷ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʧʨʠʥʠʤʘʝʪ ʦʧʘʜ ʪʨʘʚʷʥʠʩʪʳʭ 

ʨʘʩʪʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʝʛʦ ʧʦʜʟʝʤʥʦʡ (ʢʦʨʥʝʚʦʡ) ʯʘʩʪʠ, ʠ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʦʤ ʣʫʛʦʚʦ-ʢʦʨʠʯʥʝʚʳʭ ʧʦʯʚ. ʈʘʟʚʠʪʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʪʝʩʥʦ 

ʩʚʷʟʘʥʘ ʩ ʛʨʫʥʪʦʚʳʤ ʫʚʣʘʞʥʝʥʠʝʤ, ʧʦʵʪʦʤʫ ʵʪʠ ʧʦʯʚʳ ʦʪʥʦʩʷʪʩʷ ʢ ʨʷʜʫ ʛʠʜʨʦʤʦʨʬʥʳʭ ʧʦʯʚ 

ʫʤʝʨʝʥʥʦ-ʩʫʭʠʭ ʩʫʙʪʨʦʧʠʢʦʚ ɸʟʝʨʙʘʡʜʞʘʥʘ. 

ʋʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚ ʧʦʣʦʩʝ ʨʘʟʚʠʪʠʷ ʣʫʛʦʚʦ-ʢʦʨʠʯʥʝʚʳʭ ʧʦʯʚ ʚ ʩʨʝʜʥʝʤ ð ʥʘ 

ʛʣʫʙʠʥʝ 2,5-6 ʤ. ɹʦʣʝʝ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʦʢʨʦʚʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʚʝʩʝʥʥʝʝ ʠ ʦʩʝʥʥʠʝ ʤʝʩʷʮʳ, ʢʦʛʜʘ ʦʪʤʝʯʘʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʠʭ 

ʩʪʦʷʥʠʝ [1-4]. 
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ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʣʫʛʦʚʦ-ʢʦʨʠʯʥʝʚʳʝ ʧʦʯʚʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚ ʩʝʚʝʨʥʦʡ 

ʯʘʩʪʠ ʃʝʥʢʦʨʘʥʩʢʦʡ ʦʙʣʘʩʪʠ (ɼʞʘʣʠʣʘʙʘʜʩʢʠʡ ʨʘʡʦʥ), ʛʜʝ ʠʤʝʶʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʠ 

ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʠ ʛʨʫʥʪʦʚʳʝ ʫʚʣʘʞʥʝʥʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʮʝʣʠʥʳ, ʵʪʦ ʚʣʠʷʥʠʝ ʦʪʨʘʞʘʝʪʩʷ ʚ 

ʦʙʨʘʟʦʚʘʥʠʠ ʜʝʨʥʦʚʦʛʦ ʩʣʦʷ ʥʝʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʧʣʦʱʘʜʠ ʣʫʛʦʚʦ-ʢʦʨʠʯʥʝʚʳʭ ʧʦʯʚ ʨʘʩʧʘʭʘʥʳ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʜ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʢʫʣʴʪʫʨʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʟʫʯʘʝʤʳʭ ʙʠʦʪʦʧʦʚ ʙʳʣʠ ʚʳʙʨʘʥʳ ʮʝʣʠʥʥʳʝ ʮʝʥʦʟʳ ʧʦʜ ʧʨʠʨʦʜʥʦʡ 

ʟʣʘʢʦʚʦ-ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ʉ ʮʝʣʴʶ ʩʨʘʚʥʝʥʠʷ ʬʠʪʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʨʦʰʘʝʤʳʭ 

ʮʝʥʦʟʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ [1; 5]. 

ʆʧʨʝʜʝʣʝʥʠʝ ʬʠʪʦʤʘʩʩʳ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʤʝʪʦʜʠʢʝ ʊ. ʃ. ɹʳʩʪʨʠʮʢʦʡ ʠ ɺ. ɺ. ʆʩʠʯʥʶʢʘ 

[6]. ʅʘ ʧʣʦʱʘʜʠ 0,25 ʤ2 ʩʨʝʟʘʣʘʩʴ ʥʘʜʟʝʤʥʘʷ ʯʘʩʪʴ ʨʘʩʪʝʥʠʡ. ʇʦʚʪʦʨʥʦʩʪʴ ʩʙʦʨʘ ʥʘʜʟʝʤʥʦʡ 

ʬʠʪʦʤʘʩʩʳ ʙʳʣʘ 4-ʭ ʢʨʘʪʥʦʡ. 

ʉʦʙʨʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʚʟʚʝʰʠʚʘʣʩʷ, ʠ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʩʳʨʘʷ ʬʠʪʦʤʘʩʩʘ ʩ 1 ʤ2. ʉʳʨʘʷ 

ʥʘʜʟʝʤʥʘʷ ʬʠʪʦʤʘʩʩʘ ʚʳʩʫʰʠʚʘʣʘʩʴ ʜʦ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʡ ʤʘʩʩʳ ʠ ʚʥʦʚʴ ʚʟʚʝʰʠʚʘʣʘʩʴ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʜʟʝʤʥʦʡ ʩʫʭʦʡ ʤʘʩʩʳ. 

 

ɸʥʘʣʠʟ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʍʘʨʘʢʪʝʨ ʫʯʘʩʪʠʷ ʟʝʣʝʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʠ ʨʘʟʣʠʯʝʥ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʠʧʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʫʛʦʚʦʨʦʪʘ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʩʦʙʨʘʥʥʳʡ 

ʛʝʨʙʘʨʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦ ʛʨʫʧʧʦʚʦʤʫ ʩʦʩʪʘʚʫ ʩʨʘʚʥʠʚʘʣʩʷ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤ ʧʦʢʨʦʚʦʤ ʧʦʯʚ 

ʫʤʝʨʝʥʥʦ ʩʫʭʦʡ-ʩʫʙʪʨʦʧʠʯʝʩʢʦʡ ʟʦʥʳ, ʠʩʧʦʣʴʟʫʷ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ. 

ɹʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʪʠʭ ʧʦʯʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʣʫʛʦʚʦ-ʢʦʨʠʯʥʝʚʳʭ, 

ʫʯʘʩʪʚʫʝʪ ʠʟʨʝʞʝʥʥʘʷ ʣʝʩʦʢʫʩʪʘʨʥʠʢʦʚʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʭʦʨʦʰʦ ʨʘʟʚʠʪʘʷ ʟʣʘʢʦʚʦ-

ʪʨʘʚʷʥʠʩʪʘʷ ʬʦʨʤʘʮʠʷ. ɺʣʠʷʥʠʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʘ ʨʘʟʚʠʪʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠʤʝʝʪ ʩʝʟʦʥʥʦʝ 

ʟʥʘʯʝʥʠʝ. 

ʅʘ ʈʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥʦ ʚ ʦʙʱʝʡ ʬʦʨʤʝ ʚʟʘʠʤʦʩʚʷʟʴ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʫʯʘʩʪʚʫʶʱʘʷ ʚ 

ʨʘʟʚʠʪʠʠ ʣʫʛʦʚʦ-ʢʦʨʠʯʥʝʚʳʭ ʧʦʯʚ. 

ʃʫʛʦʚʦ-ʢʦʨʠʯʥʝʚʘʷ ʧʦʯʚʘ
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1 2

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ

1-ʃʝʩʦ-ʢʫʩʪʘʨʥʠʢʦʚʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ

2-ʊʨʘʚʷʥʠʩʪʦ-ʟʣʘʢʦʚʘʷ ʬʦʨʤʘʮʠʷ
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ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ

1-ʃʝʩʦ-ʢʫʩʪʘʨʥʠʢʦʚʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ

2-ʊʨʘʚʷʥʠʩʪʦ-ʟʣʘʢʦʚʘʷ ʬʦʨʤʘʮʠʷ 

 

ʈʠʩʫʥʦʢ 1. ʈʘʟʚʠʪʠʝ ʣʫʛʦʚʦ-ʢʦʨʠʯʥʝʚʳʭ ʧʦʯʚ ʧʦʜ ʭʘʨʘʢʪʝʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʁ

 

ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʩʣʫʞʘʪ ʜʝʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ, 

ʛʣʠʥʠʩʪʦ-ʩʫʛʣʠʥʠʩʪʦʛʦ ʩʦʩʪʘʚʘ ʠʣʠ ʢʘʨʙʦʥʘʪʥʳʝ ʦʪʣʦʞʝʥʠʷ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ ʛʦʨʥʳʭ ʨʝʢ. 
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ɺ ʣʫʛʦʚʦ-ʢʦʨʠʯʥʝʚʳʭ ʧʦʯʚʘʭ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʨʦʭʦʜʷʪ ʧʨʠ ʫʤʝʨʝʥʥʦʤ 

ʫʚʣʘʞʥʝʥʠʠ 10-25% ʠ ʪʝʤʧʝʨʘʪʫʨʝ 18-230ʉ. ʅʘ ʬʦʥʝ ʤʝʟʦʬʠʣʴʥʦʡ ʪʨʘʚʷʥʠʩʪʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʦʙʨʘʟʫʶʱʘʷ ʜʝʨʥʦʚʳʡ ʩʣʦʡ ʦʪʤʝʯʘʝʪʩʷ ʟʘʤʝʪʥʘʷ ʦʛʣʠʥʝʥʥʦʩʪʴ ʚ ʩʨʝʜʥʝʡ 

ʯʘʩʪʠ ʧʨʦʬʠʣʷ. 

ʇʦʩʣʝʜʫʶʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʬʦʨʤʠʨʫʶʱʝʡʩʷ ʬʠʪʦʤʘʩʩʳ. ʇʦʩʢʦʣʴʢʫ ʵʪʠ ʧʦʯʚʳ ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʣʫʛʦʚʳʤʠ ʧʦʯʚʘʤʠ 

ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʠʜʝʥʪʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʩʫʭʦʛʦ ʩʫʙʪʨʦʧʠʯʝʩʢʦʛʦ ʢʣʠʤʘʪʘ ʧʨʠ ʫʯʘʩʪʠʠ 

ʛʨʫʥʪʦʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ, ʥʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʫʤʤʘʨʥʦʡ 

(ʥʘʜʟʝʤʥʦʡ) ʬʠʪʦʤʘʩʩʳ ʥʘ ʮʝʣʠʥʥʳʭ ʠ ʦʨʦʰʘʝʤʳʭ ʮʝʥʦʟʘʭ ʥʝʢʦʪʦʨʳʭ ʣʫʛʦʚʳʭ ʧʦʯʚʘʭ 

(ʈʠʩʫʥʦʢ 2, 3). 
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ʎʝʣʠʥʥʳʝ ʮʝʥʦʟʳ

-ʃʫʛʦʚʦ-ʢʦʨʠʯʥʝʚʘʷ ʧʦʯʚʘ
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-ʉʝʨʦʟʸʤʥʦ-ʣʫʛʦʚʘʷ ʧʦʯʚʘ 

 
ʈʠʩʫʥʦʢ 2. ʌʠʪʦʤʘʩʩʘ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʮʝʣʠʥʥʳʭ ʮʝʥʦʟʘʭ 

 

ɸʥʘʣʠʟ ʬʠʪʦʤʘʩʩʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘ ʮʝʣʠʥʥʳʭ ʮʝʥʦʟʘʭ ʣʫʛʦʚʦ-ʢʦʨʠʯʥʝʚʳʭ, ʣʫʛʦʚʦ-

ʩʝʨʦʟʝʤʥʳʭ ʠ ʩʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʭ ʧʦʯʚʘʭ (ʈʠʩʫʥʦʢ 2) ʙʠʦʤʘʩʩʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠʟʤʝʥʷʝʪʩʷ 

ʤʝʞʜʫ 60-78-32 ʮ/ʛʘ. 

ʆʨʦʰʘʝʤʳʝ ʘʛʨʦʮʝʥʦʟʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʝʝ ʢʦʥʪʨʘʩʪʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ (ʈʠʩʫʥʦʢ 

3). ɽʩʣʠ ʚ ʣʫʛʦʚʦ-ʢʦʨʠʯʥʝʚʳʭ ʠ ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʭ ʧʦʯʚʘʭ ʬʠʪʦʤʘʩʩʘ ʠʟʤʝʥʷʝʪʩʷ ʤʝʞʜʫ 55-

110 ʮ/ʛʘ, ʪʦ ʚ ʥʠʟʤʝʥʥʳʭ ʣʫʛʘʭ ʢʦʣʠʯʝʩʪʚʦ ʬʠʪʦʤʘʩʩʳ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 119 ʮ/ʛʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʣʫʛʦʚʳʭ ʧʦʯʚʘʭ ʭʘʨʘʢʪʝʨ ʚʦʜʥʦʛʦ  ʨʝʞʠʤʘ ʦʩʦʙʝʥʥʦ 

ʫʩʣʦʚʠʷ ʛʨʫʥʪʦʚʦʛʦ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʠʤʝʶʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʫʯʘʩʪʠʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʪʠʭ ʧʦʯʚ. 
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ʈʠʩʫʥʦʢ 3. ʌʠʪʦʤʘʩʩʘ ʥʘ ʦʨʦʰʘʝʤʳʭ ʮʝʥʦʟʘʭ 

 

ɺʳʚʦʜʳ 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟʦʤ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʠʟʫʯʘʝʤʳʝ ʣʫʛʦʚʦ-ʢʦʨʠʯʥʝʚʳʝ ʧʦʯʚʳ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʜ ʭʘʨʘʢʪʝʨʥʦʡ ʣʝʩʦʢʫʩʪʘʨʥʠʢʦʚʦʡ ʠ 

ʟʣʘʢʦʚʦ-ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. 

ʅʘʜʟʝʤʥʘʷ  ʬʠʪʦʤʘʩʩʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʦʨʦʰʘʝʤʳʭ ʮʝʥʦʟʦʚ ʣʫʛʦʚʦ-ʢʦʨʠʯʥʝʚʳʭ, ʣʫʛʦʚʦ-

ʩʝʨʦʟʝʤʥʳʭ ʠ ʩʝʨʦʟʝʤʥʦ-ʣʫʛʦʚʳʭ ʧʦʯʚ ʠʟʤʝʥʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʝʞʜʫ 32-60-78 ʮ/ʛʘ ʠ 55-

110-119 ʮ/ʛʘ. 
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ENERGY ASSESSMENT OF PHYTODESTRUCTION ACTIVITY  

OF EARTHWORMS AND WOODLICE  

 

ÉSamadov P., Institute of Soil Science and Agrochemistry, NASA, 

Baku, Azerbaijan, samed-bio@yandex.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ, ʩʚʷʟʘʥʥʳʝ ʩ ʫʯʘʩʪʠʝʤ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ 

(Lumbricidae, ʨʦʜ. Nicodrilus) ʠ ʤʦʢʨʠʮ (Isopoda, ʨʦʜ. Armadillidium) ʚ ʜʝʩʪʨʫʢʮʠʠ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʦʧʘʜʘ (ʧʦʣʳʥʠ, ʣʶʮʝʨʥʳ, ʩʦʣʦʜʢʠ, ʚʠʥʦʛʨʘʜʘ) ʥʘ ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʦʡ ʧʦʯʚʝ. 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʨʘʟʣʦʞʝʥʠʶ ʧʨʦʚʦʜʠʣʠʩʴ ʢʘʢ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ (ʮʝʣʠʥʥʦʤ) ʮʝʥʦʟʝ, ʪʘʢ ʠ ʥʘ 

ʘʛʨʦʮʝʥʦʟʘʭ ʚʳʰʝ ʫʢʘʟʘʥʥʳʭ ʨʘʩʪʝʥʠʡ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʦʢʨʠʮʳ 

ʷʚʣʷʶʪʩʷ ʘʢʪʠʚʥʳʤʠ ʜʝʩʪʨʫʢʪʦʨʘʤʠ ʮʝʣʠʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʪʦʛʜʘ, ʢʘʢ ʜʦʞʜʝʚʳʝ ʯʝʨʚʠ 

ʩʫʱʝʩʪʚʝʥʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʠʤʝʶʪ ʥʘ ʘʛʨʦʮʝʥʦʟʘʭ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʙʳʣʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʦʮʝʥʝʥʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʚʳʷʚʠʣʦʩʴ ʩʝʣʝʢʪʠʚʥʦʝ ʦʪʥʦʰʝʥʠʝ 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʢ ʨʘʟʣʠʯʥʳʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ (ʢʦʨʤʦʚʳʤ) ʨʝʩʫʨʩʘʤ. 

 

Abstract. The article provides data related to the participation of earthworms (Lumbricidae, 

genus Nicodrilus) and woodlice (Isopoda, genus Armadillidium) in the destruction of plant litter 

(wormwood, alfalfa, licorice, grapes) on meadow-gray soil. Decomposition experiments were 

carried out both on the natural (virgin) cenosis and on the agrocenoses of the above-mentioned 

plants. The results obtained showed that woodlice are active destructors of virgin vegetation, while 

earthworms are of significant importance in agrocenoses. The experimental data were evaluated 

energetically, as a result of which a selective ratio of invertebrates to various energy (forage) 

resources was revealed. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʥʝʨʛʠʷ, ʙʝʩʧʦʟʚʦʥʦʯʥʳʝ ʞʠʚʦʪʥʳʝ, ʣʶʤʙʨʠʮʠʜʳ, ʠʟʦʧʦʜʳ, 

ʵʢʦʛʨʫʧʧʳ. 

 

Keywords: energy, invertebrates, lumbricids, isopods, ecogroups. 

 

ʂʦʣʠʯʝʩʪʚʦ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʤʝʨʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʧʦʯʚʝʥʥʳʭ ʩʘʧʨʦʬʘʛʦʚ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʯʝʥʠʝ ʢʘʞʜʦʡ 

ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ ʚ ʢʦʤʧʣʝʢʩʝ ʧʦʯʚʦʦʙʠʪʘʶʱʠʭ ʦʨʛʘʥʠʟʤʦʚ, ʚ ʜʠʥʘʤʠʢʝ ʧʦʯʚʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʠʭ ʫʜʝʣʴʥʳʡ ʚʝʩ ʚ ʧʦʪʦʢʝ ʵʥʝʨʛʠʠ ʯʝʨʝʟ ʵʢʦʩʠʩʪʝʤʫ. 

ʇʨʦʙʣʝʤʘ ʫʯʘʩʪʠʷ ʣʶʤʙʨʠʮʠʜ ʠ ʠʟʦʧʦʜ ʚ ʧʨʦʮʝʩʩʘʭ ʨʘʟʣʦʞʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ 

ʠ ʠʭ ʛʫʤʠʬʠʢʘʮʠʠ ʥʝʦʜʥʦʢʨʘʪʥʦ ʜʠʩʢʫʪʠʨʦʚʘʣʦʩʴ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ [2-4]. 

ʀʟʫʯʝʥʠʝ ʨʦʣʠ ʧʦʯʚʝʥʥʳʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʧʝʨʝʨʘʙʦʪʢʝ ʦʩʪʘʪʢʦʚ 

ʬʠʪʦʤʘʩʩʳ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ. ɹʝʩʧʦʟʚʦʥʦʯʥʳʝ ʞʠʚʦʪʥʳʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ 
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ʧʦʯʚʘʭ ʨʘʟʣʠʯʥʳʭ ʵʢʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʦʢʫʣʴʪʫʨʝʥʥʳʭ ʮʝʥʦʟʦʚ, ʘ ʪʘʢʞʝ 

ʪʝʭʥʦʛʝʥʥʦ-ʟʷʛʨʷʟʥʝʥʥʭr ʠ ʟʘʩʦʣʝʥʥʭr ʙʠʦʪʦʧʦʚ [1, 5-8].  

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʧʨʠʨʦʜʥʳʭ ʮʝʥʦʟʘʭ ʧʨʦʮʝʩʩ ʨʘʟʣʦʞʝʥʠʷ 

ʨʘʩʪʠʪʝʣʴʥʦʡ ʬʠʪʦʤʘʩʩʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʧʦ ʩʚʦʠʤ ʧʠʱʝʚʳʤ 

ʚʦʟʤʦʞʥʦʩʪʷʤ ʧʝʜʦʙʠʦʪʘʤʠ, ʢʦʪʦʨʳʝ ʙʦʣʝʝ ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ ʢʦʥʢʨʝʪʥʳʤ ʧʦʯʚʝʥʥʳʤ ʠ 

ʙʠʦʮʝʥʦʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʚ ʮʝʣʠʥʥʳʭ ʠ ʟʘʩʦʣʝʥʥʳʭ ʙʠʦʪʦʧʘʭ ʘʢʪʠʚʥʫʶ 

ʬʠʪʦʜʝʩʪʨʫʢʮʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʦʷʚʣʷʶʪ ʬʠʪʦʩʘʧʨʦʬʘʛʠ ʚ ʦʩʥʦʚʥʦʤ ʢʩʝʨʦʬʠʣʴʥʳʝ ʠ 

ʛʘʣʦʬʠʣʴʥʳʝ ʠʟʦʧʦʜʳ (Isopoda), ʘ ʪʘʢʞʝ ʢʘʨʘʙʠʜʳ (Carabidae), ʚ ʪʝʭʥʦʛʝʥʥʦ-ʟʘʛʨʷʟʥʝʥʥʳʭ 

ʧʦʯʚʘʭ ʵʪʫ ʞʝ ʬʫʥʢʮʠʶ ʚʳʧʦʣʥʷʶʪ ʛʘʩʪʨʦʧʦʜʳ (Gastropodae) ʠ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ 

ʞʝʩʪʢʦʢʨʳʣʳʭ (Coleoptera) ʥʘʩʝʢʦʤʳʭ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʢʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ ʭʘʨʘʢʪʝʨʥʳʝ ʵʢʦʛʨʫʧʧʳ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ. ɼʣʷ ʘʨʠʜʥʳʭ 

ʙʠʦʪʦʧʦʚ ʦʩʥʦʚʥʳʤʠ ʵʢʦʛʨʫʧʧʘʤʠ ʷʚʣʷʶʪʩʷ: ʠʟʦʧʦʜʳ (Isopoda), ʞʝʩʪʢʦʢʨʳʣʳʝ (Coleoptera), 

ʨʘʢʦʚʠʥʥʳʝ ʤʦʣʣʶʩʢʠ (Mollusca), ʧʨʷʤʦʢʨʳʣʳʝ (Orthoptera), ʚ ʧʦʣʫʚʣʘʞʥʳʭ ʠ ʚʣʘʞʥʳʭ 

ʙʠʦʪʦʧʘʭ ʜʦʤʠʥʘʥʪʥʦʡ ʵʢʦʛʨʫʧʧʦʡ ʷʚʣʷʶʪʩʷ ʜʦʞʜʝʚʳʝ ʯʝʨʚʠ (Lumbricidae), ʤʝʟʦʬʠʣʴʥʳʝ 

ʤʦʢʨʠʮʳ (Isopoda), ʣʠʯʠʥʢʠ ʤʫʭ (Diptera) ʠ ʜʠʧʣʦʧʦʣʳ (Diplopoda). 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʬʠʪʦʜʝʩʪʨʫʢʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʠ ʤʦʢʨʠʮ ʚ ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʦʡ ʧʦʯʚʝ (ʧʝʨʝʞʠʚʰʘʷ ʩʪʘʜʠʶ 

ʣʫʛʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ) ɺʦʩʪʦʯʥʦʡ ʐʠʨʚʘʥʠ. 

 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʧʨʠʤʝʨʝ ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʭ ʧʦʯʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ 

ʧʦʣʫʧʫʩʪʳʥʥʦ-ʩʫʙʪʨʦʧʠʯʝʩʢʠʭ ʵʢʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ɺʦʩʪʦʯʥʦʡ ʐʠʨʚʘʥʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʝʩʪʝʩʪʚʝʥʥʳʡ (ʮʝʣʠʥʥʳʡ) ʮʝʥʦʟ ʠ 

ʘʛʨʦʮʝʥʦʟʳ ð ʣʶʮʝʨʥʳ, ʩʦʣʦʜʢʠ, ʚʠʥʦʛʨʘʜʘ. ʂʘʞʜʳʡ ʠʟ ʫʢʘʟʘʥʥʳʭ ʙʠʦʪʦʧʦʚ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤ ʥʘʙʦʨʦʤ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ. ʆʜʥʘʢʦ, ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩ ɹʧʦʢʘʟʘʪʝʣʠ ʧʦ ʙʠʦʤʘʩʩʝ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ Nicodrilus caliginosus f. 

trapezoides ʠ ʤʦʢʨʠʮ ʚʠʜʘ Armadillidium vulgare Latr., ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʵʪʠʭ 

ʧʦʯʚʘʭ.  

ɼʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʮʝʥʢʠ ʬʠʪʦʜʝʩʪʨʫʢʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʠ 

ʤʦʢʨʠʮ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʤʝʪʦʜʠʢʘ ɹ. ʈ. ʉʪʨʠʛʘʥʦʚʦʡ ʧʦ ʧʠʱʝʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʘʧʨʦʬʦʛʦʚ [4]. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʩ ʫʯʝʪʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ [6] 

ʢʦʪʦʨʳʝ ʚ ʢʘʯʝʩʪʚʝ ʧʠʱʠ ʧʦʪʨʝʙʣʷʣʠʩʴ ʵʢʩʧʝʨʠʤʝʥʪʠʨʫʝʤʳʤʠ ʞʠʚʦʪʥʳʤʠ ʙʳʣʦ ʨʘʩʩʯʠʪʘʥʦ 

ʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ  ʧʦʪʨʝʙʣʝʥʥʦʛʦ ʦʧʘʜʘ ʧʦ ʢʘʞʜʦʤʫ ʚʳʙʨʘʥʥʦʤʫ ʮʝʥʦʟʫ. 
 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ 

ʇʦʯʚʝʥʥʦ-ʟʦʦʣʦʛʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʠʦʤʘʩʩʘ ʜʦʞʜʝʚʳʭ 

ʯʝʨʚʝʡ ʠ ʤʦʢʨʠʮ ʧʦ ʠʟʫʯʘʝʤʳʤ ʮʝʥʦʟʘʤ ʠʟʤʝʥʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʝʞʜʫ 0,79-4,62 ʛ/ʤ2 ʠ 

0,05-0,51 ʛ/ʤ2. ɹʦʣʝʝ ʜʝʪʘʣʴʥʦ ʙʠʦʤʘʩʩʘ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʠ ʤʦʢʨʠʮ ʧʨʠʚʦʜʠʪʩʷ ʚ ʊʘʙʣʠʮʝ 1. 

ɸʥʘʣʠʟʠʨʫʷ ʧʦʢʘʟʘʪʝʣʠ ʙʠʦʤʘʩʩʳ ʧʦ ʦʪʜʝʣʴʥʳʤ ʮʝʥʦʟʘʤ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ 

ʚʟʘʠʤʦʩʚʷʟʴ ʞʠʚʦʪʥʳʭ ʩ ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ ʜʣʷ ʥʠʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ. 

ʉ ʫʯʝʪʦʤ ʙʠʦʤʘʩʩʳ ʣʶʤʙʨʠʮʠʜ ʠ ʠʟʦʧʦʜ ʘʢʪʠʚʥʦʛʦ ʧʝʨʠʦʜʘ ʠʭʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ,  ʘ 

ʪʘʢʞʝ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʧʘʜʘ ʧʨʠʭʦʜʷʱʝʝ ʥʘ ʝʜʠʥʠʮʫ (1 ʤ2) ʧʣʦʱʘʜʠ ʠʟʫʯʘʝʤʳʭ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʦʢʫʣʴʪʫʨʝʥʥʳʭ ʮʝʥʦʟʦʚ (ʮʝʣʠʥʘ ð 472,83 ʛ/ʤ2; ʘʛʨʦʮʝʥʦʟʳ ʣʶʮʝʨʥʳ ð 

240,30 ʛ/ʤ2; ʩʦʣʦʜʢʠ ð 1068,40 ʛ/ʤ2; ʚʠʥʦʛʨʘʜʥʠʢʘ ð 348,53 ʛ/ʤ2), ʙʳʣʦ ʨʘʩʩʯʠʪʘʥʦ ʛʦʜʦʚʦʝ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ5. 2021 

https://doi.org/10.33619/2414-2948/66 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 82 

 

ʧʦʪʨʝʙʣʝʥʠʝ ʧʠʱʠ (ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ). 

ʊʘʙʣʠʮʘ 1 

ɹʀʆʄɸʉʉɸ (ʛ/ʤ2) ɼʆɾɼɽɺʓʍ ʏɽʈɺɽʁ ʀ ʄʆʂʈʀʎ  

ʇʆ ʆʊɼɽʃʔʅʓʄ ʎɽʅʆɿɸʄ ʃʋɻʆɺʆ-ʉɽʈʆɿɽʄʅʓʍ ʇʆʏɺ 

 

ɹʝʩʧʦʟʚʦʥʦʯʥʳʝ ʎʝʣʠʥʘ ɸʛʨʦʮʝʥʦʟʳ 

ʃʶʮʝʨʥʘ ʉʦʣʦʜʢʘ ɺʠʥʦʛʨʘʜʥʠʢ 

ɼʦʞʜʝʚʳʝ ʯʝʨʚʠ 0,79 2,38 1,29 4,62 

ʄʦʢʨʠʮʳ 0,23 0,51 0,14 0,05 

 

ɽʞʝʛʦʜʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʦʧʘʜʘ ʜʦʞʜʝʚʳʤʠ ʯʝʨʚʷʤʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʝʣʠʯʠʥ ʜʦʩʪʠʛʘʝʪ ʥʘ 

ʫʯʘʩʪʢʝ ʧʦʜ ʚʠʥʦʛʨʘʜʥʠʢʦʤ ð 42,91 ʛ/ʤ2 (226,14 ʢʢʘʣ/ʤ2) ʠ ʣʶʮʝʨʥʦʡ ð 25,53 ʛ/ʤ2 (125,86 

ʢʢʘʣ/ʤ2), ʩʦʩʪʘʚʣʷʶʱʠʡ ʦʪ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʧʘʜʘ 12,31% ʠ 10,62%. 

ʅʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʨʝʙʣʝʥʥʦʛʦ ʦʧʘʜʘ ʦʪʤʝʯʘʣʦʩʴ ʧʦʜ ʩʦʣʦʜʢʦʡ ð 16,82 

ʛ/ʤ2 (93,35 ʢʢʘʣ/ʤ2) ʠ ʧʦʣʳʥʥʦ-ʵʬʝʤʝʨʦʚʳʤ ʩʦʦʙʱʝʩʪʚʦʤ ð 5,83 ʛ/ʤ2 (33,23 ʢʢʘʣ/ʤ2), ʯʪʦ 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʤʘʩʩʳ ʦʧʘʜʘ 1,50% ʠ 1,23%. 

ʄʦʢʨʠʮʳ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʫʶ ʜʝʩʪʨʫʢʮʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʦʷʚʣʷʣʠ ʥʘ ʫʯʘʩʪʢʝ ʧʦʜ 

ʣʶʮʝʨʥʦʡ ʛʜʝ ʦʥʠ ʧʦʪʨʝʙʣʷʶʪ ʟʘ ʛʦʜ ð 23,0 ʛ/ʤ2 (113,39 ʢʢʘʣ/ʤ2) ʦʧʘʜʘ ʠ ʥʘ ʮʝʣʠʥʝ 

ʧʝʨʝʨʘʙʘʪʳʚʘʷ ð 9,9 ʛ/ʤ2 (56,48 ʢʢʘʣ/ʤ2), ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʩʦʦʪʚʝʩʪʚʝʥʥʦ ʦʪ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʦʧʘʜʘ 9,9% ʠ 2,1%. 

 

ʊʘʙʣʠʮʘ 2 

ʕʅɽʈɻʀʗ (ʢʢʘʣ/ʤ2) ʇʆʊʈɽɹʃɽʅʅʆʁ ʇʀʑʀ ɼʆɾɼɽɺʓʄʀ ʏɽʈɺʗʄʀ ʀ ʄʆʂʈʀʎɸʄʀ 

 

ɹʝʩʧʦʟʚʦʥʦʯʥʳʝ ʎʝʣʠʥʘ ɸʛʨʦʮʝʥʦʟʳ 

ʃʶʮʝʨʥʘ ʉʦʣʦʜʢʘ ɺʠʥʦʛʨʘʜʥʠʢ 

ɼʦʞʜʝʚʳʝ ʯʝʨʚʠ 33,23 125,86 93,35 226,14 

ʄʦʢʨʠʮʳ 56,48 113,39 19,65 10,23 

 

ʄʝʥʴʰʝ ʚʩʝʛʦ ʧʠʱʝʚʘʷ ʘʢʪʠʚʥʦʩʪʴ ʤʦʢʨʠʮ ʧʨʦʷʚʣʷʣʦʩʴ ʧʦʜ ʩʦʣʦʜʢʦʡ ð 3,54 ʛ/ʤ2; 19,65 

ʢʢʘʣ/ʤ2 ʠ ʚʠʥʦʛʨʘʜʥʠʢʦʤ ð 1,94 ʛ/ʤ2; 10,23 ʢʢʘʣ/ʤ2 (ʊʘʙʣʠʮʘ 2) ʩʦʩʪʘʚʣʷʶʱʘʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʧʘʜʘ 0,33% ʠ 0,6%. 

ʆʜʥʘʢʦ, ʩʦʧʦʩʪʘʚʣʷʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʦʢʨʠʮʳ ʢʦʪʦʨʳʝ ʙʦʣʝʝ 

ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʢ ʘʨʠʜʥʳʤ ʙʠʦʪʦʧʘʤ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʣʠʩʴ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʦʩʪʘʪʢʠ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʬʠʪʦʤʘʩʩʳ ʠ ʙʦʙʦʚʳʭ ʨʘʩʪʝʥʠʡ ʦʙʝʩʧʝʯʠʣʠ ʠʤ ʥʘʠʙʦʣʴʰʫʶ ʘʢʪʠʚʥʦʩʪʴ ʥʘ 

ʮʝʣʠʥʝ ʠ ʘʛʨʦʮʝʥʦʟʝ ʣʶʮʝʨʥʳ. 

ɼʦʞʜʝʚʳʝ ʯʝʨʚʠ ʢʘʢ ʛʠʛʨʦʬʠʣʴʥʘʷ ʛʨʫʧʧʘ ʩʘʧʨʦʬʘʛʦʚ ʠ ʧʦʪʨʝʙʣʷʶʱʠʝ ʣʝʛʢʦ 

ʫʩʚʦʷʝʤʫʶ ʙʝʣʢʦʚʫʶ ʠ ʫʛʣʝʚʦʜʥʫʶ ʧʠʱʫ ʠʥʪʝʥʩʠʚʥʦ ʦʩʫʱʝʩʪʚʣʷʶʪ ʬʠʪʦ-ʜʝʩʪʨʫʢʮʠʦʥʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʦʨʦʰʘʝʤʳʭ ʮʝʥʦʟʘʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʮʝʣʠʥʥʳʭ ʙʠʦʪʦʧʘʭ ʘʨʠʜʥʳʭ 

ʵʢʦʩʠʩʪʝʤ ʦʩʥʦʚʥʦʡ ʵʢʦʛʨʫʧʧʦʡ ʩʘʧʨʦʪʨʦʬʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʨʝʜʠ ʤʠʥʝʨʘʣʠʟʘʪʦʨʦʚ ʷʚʣʷʶʪʩʷ 

ʤʦʢʨʠʮʳ (Isopoda) ʚ ʦʨʦʰʘʝʤʳʭ ʙʠʦʪʦʧʘʭ ʜʦʤʠʥʘʥʪʥʦʡ ʵʢʦʛʨʫʧʧʦʡ ʩʨʝʜʠ ʛʫʤʠʬʠʢʘʪʦʨʦʚ 

ʷʚʣʷʶʪʩʷ ʣʶʤʙʨʠʮʠʜʳ (Lumbricidae). 
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ɿʘʢʣʶʯʝʥʠʝ 

ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʠʦʤʘʩʩʘ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʠ ʤʦʢʨʠʮ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʠ 

ʦʢʫʣʴʪʫʨʝʥʥʳʭ ʮʝʥʦʟʘʭ ʠʟʤʝʥʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʝʞʜʫ 0,79-4,62 ʛ/ʤ2 ʠ 0,05-0,51 ʛ/ʤ2. 

ʕʥʝʨʛʠʷ ʧʦʪʨʝʙʣʝʥʥʦʡ ʧʠʱʠ ʜʣʷ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʠ ʤʦʢʨʠʮ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʠ 

ʦʢʫʣʴʪʫʨʝʥʥʳʭ ʮʝʥʦʟʘʭ ʠʟʤʝʥʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʝʞʜʫ 33,23-226,14 ʢʢʘʣ/ʤ2 ʠ 10,23-

113,39 ʢʢʘʣ/ʤ2. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɹʘʙʘʙʝʢʦʚʘ ʃ. ɸ. ʊʨʦʬʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʢʦʤʧʣʝʢʩʦʚ ʤʝʟʦʬʘʫʥʳ ʚ ʦʪʜʝʣʴʥʳʭ ʪʠʧʘʭ 

ʧʦʯʚ ɸʟʝʨʙʘʡʜʞʘʥʘ // ʕʢʦʣʦʛʠʷ. 1988. ˉ5. 

2. ʂʦʟʣʦʚʩʢʘʷ ʃ. ʉ. ʈʦʣʴ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 

ʙʦʣʦʪʥʳʭ ʧʦʯʚ. ʃ.: ʅʘʫʢʘ, 1976. 211 ʩ. 

3. ʂʫʨʯʝʚʘ ɻ. ʌ. ʈʦʣʴ ʧʦʯʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʨʘʟʣʦʞʝʥʠʠ ʠ ʛʫʤʠʬʠʢʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʦʩʪʘʪʢʦʚ. ʄ.: ʅʘʫʢʘ, 1971. 156 ʩ. 

4. ʉʪʨʠʛʘʥʦʚʘ ɹ. ʈ. ʇʠʪʘʥʠʝ ʧʦʯʚʝʥʥʳʭ ʩʘʧʨʦʬʦʛʦʚ. ʄ.: ʅʘʫʢʘ, 1980. 242 ʩ. 

5. ʉʘʤʝʜʦʚ ʇ. ɸ. ɹʠʦʪʠʯʝʩʢʘʷ ʨʝʛʫʣʷʮʠʷ ʧʨʝʚʨʘʱʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʚ 

ʭʘʨʘʢʪʝʨʥʳʭ ʪʠʧʘʭ ʧʦʯʚ ɸʟʝʨʙʘʡʜʞʘʥʘ // ʄʘʪʝʨʠʘʣʳ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

ʧʦʩʚʷʱʝʥʥʦʡ 95-ʣʝʪʠʶ ʘʢʘʜʝʤʠʢʘ ɻ. ɸ. ɸʣʠʝʚʘ. ɹʘʢʫ: ʕʣʤ, 2002. ʉ. 85-90. 

6. ʉʘʤʝʜʦʚ ʇ. ɸ. ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʣʠʯʥʳʭ ʙʠʦʛʝʦʮʝʥʦʟʦʚ // ʄʘʪʝʨʝʨʠʘʣʳ 

II(XII) ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʩʦʚʝʱʘʥʠʷ ʧʦ ʧʦʯʚʝʥʥʦʡ ʟʦʦʣʦʛʠʠ. ʄ. ʀʟʜ. ʂʄʂ. 1999. ʉ. 242. 

7. ʉʘʤʝʜʦʚ ʇ. ɸ., ɹʘʙʘʙʝʢʦʚʘ ʃ. ɸ., ɸʣʠʝʚʘ ɹ. ɹ., ʄʘʤʝʜʟʘʜʝ ɺ. ʊ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʝʭʥʦʛʝʥʥʦ-ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚ. ɹʘʢʫ: ʕʣʤ, 2011. 105 ʩ. 

8. ʉʘʤʝʜʦʚ ʇ. ɸ., ɹʘʙʘʙʝʢʦʚʘ ʃ. ɸ., ɸʣʠʝʚʘ ɹ. ɹ., ʄʘʤʝʜʟʘʜʝ ɺ. ʊ. ʠ ʜʨ. ɹʠʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʠ ʠʭ ʟʥʘʯʝʥʠʷ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʘʨʠʜʥʳʭ ʙʠʦʛʝʦʮʝʥʦʟʦʚ // ɺʝʩʪʥʠʢ. 

ʈʷʟʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʇ.ɸ. ʂʦʩʪʳʯʝʚʘ. 2013. ˉ4 (20). ʉ. 52-56. 

 

References: 

1. Bababekova, L. A. (1988). Troficheskaja struktura kompleksov mezofauny v otdel'nyh 

tipah pochv Azerbajdzhana. Ekologija, (5). (in Russian). 

2. Kozlovskaja, L. S. (1976). Rol' bespozvonochnyh v transformacii organicheskogo 

veshhestva bolotnyh pochv. Leningrad. (in Russian). 

3. Kurcheva, G. F. (1971). Rol' pochvennyh zhivotnyh v razlozhenii i gumifikacii rastitel'nyh 

ostatkov. Moscow. (in Russian). 

4. Striganova, B. R. (1980). Pitanie pochvennyh saprofogov. Moscow. (in Russian). 

5. Samedov, P. A. (2002). Bioticheskaja reguljacija prevrashhenija rastitel'nyh ostatkov v 

harakternyh tipah pochv Azerbajdzhana. In Materialy respublikanskoj konferencii posvjashhennoj 

95-letiju akademika G. A. Alieva. Baku. 85-90. (in Azeri). 

6. Samedov, P. A. (1999). Jenergeticheskie pokazateli razlichnyh biogeocenozov // 

Matererialy II(XII) Vserossijskogo soveshhanija po pochvennoj zoologii. Moscow. (in Russian). 

7. Samedov, P. A., Bababekova, L. A., Alieva, B. B., & Mamedzade, V. T. (2011). 

Biologicheskaja harakteristika tehnogenno-zagrjaznennyh pochv. Baku. (in Azeri). 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ5. 2021 

https://doi.org/10.33619/2414-2948/66 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 84 

 

 

8. Samedov, P. A., Bababekova, L. A., Alieva, B. B., Mamedzade, V. T. (2013). 

Biologicheskie pokazateli i ih znachenija v diagnostike zasolennyh pochv aridnyh biogeocenozov. 

Vestnik. Rjazanskogo gosudarstvennogo universiteta im. P.A. Kostycheva, 4(20). 52-56. (in 

Russian). 

 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ 

ʚ ʨʝʜʘʢʮʠʶ 01.04.2021 ʛ. 

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

05.04.2021 ʛ. 

________________________________________________________________________________ 

 

 

ʉʩʳʣʢʘ ʜʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: 

ʉʘʤʝʜʦʚ ʇ. ɸ. ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʬʠʪʦʜʝʩʪʨʫʢʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʞʜʝʚʳʭ 

ʯʝʨʚʝʡ ʠ ʤʦʢʨʠʮ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2021. ʊ. 7. ˉ5. ʉ. 80-84. 

https://doi.org/10.33619/2414-2948/66/09 

 

Cite as (APA): 

Samadov, P. (2021). Energy Assessment of Phytodestruction Activity of Earthworms and 

Woodlice. Bulletin of Science and Practice, 7(5), 80-84. (in Russian). 

https://doi.org/10.33619/2414-2948/66/09 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ5. 2021 

https://doi.org/10.33619/2414-2948/66 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 85 

 

 

UDC 581.93 

AGRIS F02 

https://doi.org/10.33619/2414-2948/66/10 

 

SPRING FLORA OF THE NORTHEAST PART OF THE LESSER CAUCASUS  

AND ITS CLASSIFICATION  

 

ÉBayramova A., Dr. habil., Ganja State University, Azerbaijan State Agrarian University,  

Ganja, Azerbaijan, abayramova@rambler.ru 

ÉRzayeva F., Ganja State University, Azerbaijan State Agrarian University, Ganja, Azerbaijan 

 

ɺɽʉɽʅʅʗʗ ʌʃʆʈɸ ʉɽɺɽʈʆ-ɺʆʉʊʆʏʅʆʁ ʏɸʉʊʀ  
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Abstract. The article discusses the geobotanical classification of some species of spring flora 

formed in the north-eastern region of the Lesser Caucasus in Azerbaijan, vegetation types, 

phytocenosis and the composition of the flora, morphological structure and distribution of 

associations. The spring vegetation of the study area is relatively poorly studied. As a result of 

the research, it was found that the spring flora is dominated by annual and perennial grasses. Also, 

in order to determine the geographical structure of the species during the research, a comparative 

analysis of the geographical elements, including the habitat types of the species, was conducted. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʛʝʦʙʦʪʘʥʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ 

ʚʝʩʝʥʥʝʡ ʬʣʦʨʳ, ʩʬʦʨʤʠʨʦʚʘʚʰʝʡʩʷ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʨʘʡʦʥʝ ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ ʚ 

ɸʟʝʨʙʘʡʜʞʘʥʝ, ʪʠʧʳ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʬʠʪʦʮʝʥʦʟʳ ʠ ʩʦʩʪʘʚ ʬʣʦʨʳ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ 

ʩʪʨʫʢʪʫʨʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʘʩʩʦʮʠʘʮʠʡ. ɺʝʩʝʥʥʷʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʠʟʫʯʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʚʝʩʝʥʥʝʡ ʬʣʦʨʝ 

ʧʨʝʦʙʣʘʜʘʶʪ ʦʜʥʦʣʝʪʥʠʝ ʠ ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ. ʊʘʢʞʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ ʚʠʜʘ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʠʧʦʚ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʚʠʜʘ. 

 

Keywords: spring plant, ephemeroid, formation, association. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʷʨʦʚʦʝ ʨʘʩʪʝʥʠʝ, ʵʬʝʤʝʨʦʠʜ, ʬʦʨʤʘʮʠʷ, ʘʩʩʦʮʠʘʮʠʷ. 

 

The natural territory of the Small Caucasus is located in the north-east on the right bank of the 

Kura. The area is distinguished by the diversity of natural conditions and the richness of natural 

resources. The forest, meadow, steppe, desert and semi-desert natural floristic complexes of the 

Small Caucasus have long attracted the attention of researchers not only as a natural historical 

monument reflecting the charming beauty of nature, but also with ecologically clean and rich flora. 

Due to the complex physical and geographical conditions of the Small Caucasus, its vegetation is 

also very diverse. In particular, the spring flora differs from other plants in the area due to the 

diversity and richness of species. 
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Materials and methodology 

The object of the research was the vegetation of the ravines of the Khinna gorge. The research 

material was the flora biodiversity of river basins. Phytocenological descriptions were made within 

the boundaries of natural vegetation groupings. With the help of the TURBOVEG program, a 

geobotanical and phytocenological description bank was created and worked on the basis of the 

MEGATAB program. Abundance of species Braun-Blanquet [4] names of species Flora of 

Azerbaijan [4], Abstract of Caucasus flora, [1, 3], Gurbanov [2]. To determine the status of rare and 

endangered species, the Red Data Book IUCN [5] was used. The plants are named after the books 

"Flora of Azerbaijan" [1950-1961] and "Abstract of Caucasus flora" [2003-2012], "The plant World 

of Azerbaijan" [3]. General methods accepted in botany, as well as ecological-geographical-

morphological, areological, geographical-systematic, statistical-floristic methods were used in the 

development and determination of materials. Chamber research was conducted at the Department of 

Botany of Ganja State University. 

Ephemerals are widespread in the study area. Ephemerals grow very rapidly and form a dense 

grass cover that prevents the growth of plants in the meadows in the spring. It grows in a very short 

time during the season, and some complete the full development period in a few weeks. These are 

mainly meadow, steppe, forest, steppe, abyss, desert and semi-desert plants. They develop 

intensively, bloom during the wet period (spring or autumn), give fruit and are completely destroyed 

during the summer drought. However, some ephemerals disappear completely after flowering and 

seeding in the flora. Early flowering annual plants are called spring ephemerals.  

Ephemerals are of great economic importance. Ephemerals form the basis of the fodder base 

in winter pastures in Azerbaijan. 

Modern phytocenological classification of vegetation of the north-eastern part of the Small 

Caucasus was carried out at the association level, 43 formations and 57 associations were identified. 

The Small Caucasus range is 600 km long and consists of characteristic plant groups starting from 

an altitude of 3700 m. 

The spring flora of the study areas mainly belongs to the mesophyte or xero-mesophyte 

group. Migratory species are also found in the area. The entry of plants into a new area depends on 

the nature of that area. Growing plants in bare areas depends on the amount of seeds, the direction 

of the wind, the nature of the soil, the nature of the moisture. At the initial stage of development of 

the new phytocenosis, light seeds brought by wind predominate. Weeds grow faster in such 

phytocenoses. 

According to the biomorphological characteristics, the spring flora is dominated by annual 

and perennial grasses. The range of some species is widespread.  

Family. Liliaceae Juss. ð Lily family. 

Genus Gagea Salisb. ð Gagea. 

1. G. chanae Grossh. 1924, in Grossh. et Schischk. Sched. Herb. Pl. Or. Exsicc.1-8:16, exs, ̄  

55, emend, Levichev, 2006, ɹʦʪ. ʞʫʨʥ. 91,6:930. ð G. pusilla. villosa auct. non A.Terracc.: Miscz. 

1912, Fl. Cauc. Crit. 2,4: 153. ð G. pusilla. obliqua auct.non A. Kerner in Irmisch: Misch. 1912, 1. 

c.: 154. ð G. pusilla f. luxuriense auct. non A. Terracc.: Miscz. 1912, 1.: 154, p.p. ð Khani gagea. 

Bulbous perennial herb, cryptophyte (geophyte, spring ephemeral), 5-10 cm, flowering II-IV. 

In the middle mountain belt, at the edge of bushes, in the foothills of mountain. Caucasus. (Pl.) 

The species is described from Georgia. 

General prevalence Caucasus. 

2. G. taurica Stev. 1857, Bull. Soc. Nat. Mosc., 30, 3:83, emend. Levichev, 2006, ɹʦʪ. ʞʫʨʥ. 
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91,6: 936. ð Crimea. 

Bulbous perennial herb, cryptophyte (geophyte, spring ephemeral), 5-8 cm, flowering III-IV. 

Up to the middle mountain belt, on dry clay, rocky slopes. Crimea-Novasibir. (R.) 

The species is described from the Crimea. 

Southeastern Europe (Southeastern Crimea). 

Family. Convallariaceae Horan.-Lily of the valley family.  

Genus Polygonatum Hill-Poly Hill 

3. P. verticillatum (L.) All.  1785, Fl. Pedem.1:131; R.R. Mill, 1984, Fl. Turk.8:82; Wendelbo, 

1990, in Rech. f.Fl. Ķran.165:182;-Convallaria verticillata L.1753, Sp. Pl.:315. ð Heap poly. 

It is a perennial herb, cryptophyte (geophyte, spring ephemeral), 20-70 cm, flowering VI-VI. 

Up to Subalpine belt, 2000 m in forests, meadows. Holarctic. (Pl.) 

The species is described from Northern Europe. 

Europe, Southwest (Turkey, Afghanistan, Pakistan) East Asia. 

4. P. glaberrimum C. Koch 1849, Linnaea, 22:267; R.R. Mill, 1984, Fl. Turk.8:83; Wendelbo, 

1990, in Rech. f.Fl. Ķran.165:179;- P.ovatum Miscz. ex Knorr.1935, ʌʣ. ʉʉʉʈ, 4:465, nom. inval.; 

ɻʨʦʩʩʛ. 1949, ʆʧʨʝʜ. ʨʘʩʪ.ʂʘʚʢ.:629.  ð Smooth poly. 

It is a long-rooted perennial herb, cryptophyte (geophyte, spring ephemeral), 20-50 cm, 

flowering V. Up to the subalpine zone, in beech, hornbeam, oak, pine forests, on the edges of 

bushes, in meadows. Caucasus. (Pl.) 

The species is described from the East Caucasus. 

South-West Asia (Turkey, Iran). 

Family. Caryophyllaceae Juss. ð Clougelly-flower. 

Genus Holosteum L. ð Sleenwort. 

5. H. umbellatum L. 1753, Sp. Pl.: 88 ð Umbrella s . 

It is annual grass, terophyte (ephemeroid), 5-15 cm, flowering IV-V. In the middle mountain 

belt, in the foothills, in the bushes at the edge of the forest. The ancient Mediterranean (Pl.). 

The species is described from Germany and France. 

Europe, Mediterranean, Southwest (Iran), Central Asia. 

6. H. marginatum Fisch. and C.A. May. 1838, Bull. Soc. Nat. Moscou, 11: 402 ð 

Marginatum. 

It is annual herb, therophyte (ephemeroid), 5-20 cm, flowering IV-V. In the north of the Small 

Caucasus, up to the middle mountain belt, in the foothills of the dry rock. Caucasus. (R.). 

The species is described from the Caucasus (Goy-Gol region). 

General prevalence Caucasus. 

Genus Queria L. ð Paronychia. 

7. Q. hispanica L. 1753, Sp. Pl.: 90. ð Scleranthus hamatus Hausskn. et Bornm. 1891, Mitt. 

Geogr. Ges. Th¿r. Jena, 9: 17. ð Minuartia hamata (Hausskn. et Bornm.) Mattf. 1921, Bot. Jahrb. 

Syst. 57, 2: 29. ð Spain p. 

It is annual herb, therophyte (ephemeroid), 2-15 cm, flowering IV-V. Up to the middle 

mountain belt, in dry rocky places. 

The species is described from Spain. 

Mediterranean, Southwest, Central Asia. 

Chapter Ranunculaceae Juss. ð Crowfoot family. 

Genus Aconitum L. ð Monkshood.  

8. A. ranunculoides L. ð Crowfoot. 

It is a perennial herb, cryptophyte (geofid, ephemeroid), 15-20 cm, flowering IV. In shady 
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places in the lower and middle mountains. Euro-Caucasus (Pl.). 

The species is described from Northern Europe. 

Europe, Atlantic, Mediterranean, Asia Minor. 

9. A. caucasica Willd. ð Caucasus. 

It is a rooted perennial herb, cryptophyte (geofid, ephemeroid), 5-15 cm, flowering III-IV. 

Caucasus (Pl.). 

In the middle and upper mountain belt, in the woods, in the bushes, in the mountain meadows. 

Caucasus (Pl.). 

The species is described from Georgia. 

Northern Iran, Caucasus. 

Genus Ficaria Guett. ð Ficaria 

10. F. caltifolia Reichenb. (= F.ledebourii Grossh. Et Schischk.) ð Hill leaf f . 

It is a rooted perennial herb, hemicryptophyte (ephemeroid), 5-20 cm, flowering III-IV. Up to 

the middle mountain belt, in forests, bushes, foothills of mauntain. Caucasus (Pl.). 

The species is described from Georgia. 

General prevalence Caucasus. 

Family. Papaveraceae Juss. ð Opium poppy family. 

Genus Papaver L. ð Poppy. 

11. P. orientale L. ð East poppy. 

It is a perennial herb, hemicryptophyte, 50-120 cm, flowering VI-VII. In the middle and high 

mountain belt, in the dry foothills. Caucasus. (Rs.) 

The species is described from Erzurum. 

Balkan, Southwest (Iran), Asia Minor. 

Genus Corydalis Medic. ð Fumitory. 

12. C. marschalliana Pers. ð Marshal f. 

It is a rooted perennial herb, cryptophyte (geophyte, ephemeroid), 15-30 cm, flowering III-IV. 

From the lower to the middle mountain belt, in forests. Caucasus. (R.) 

The species is described from the Crimea. 

Europe, Balkans, Southwest (Iran), Asia Minor. 

Genus Fumaria L. ð Fumitory 

13. F. officinalis L. ð Pharmacy f. 

It is annual herb, therophyte, 10-40 cm., Flowering III-VI. In the middle mountain belt, on 

mountain slopes. Euro-Mediterranean (Pl.). 

The species is described from Europe. 

Europe, the Mediterranean, the Balkans, Asia Minor. 

Family. Capparaceae Lindl. ð Caper-bush.  

Genus Cleome L. ð Cleome 

14. C. canescens Stev.ex DC.(=C.ornithopodioides L.) ð Hairless c. 

It is annual herb, therophyte (ephemeral), 10-50 cm., Flowering III-VIII. Up to the high 

mountain belt, on rocks, rocks, sandy, clayey places. Ancient Mediterranean. (Pl.) 

The species is described from Turkey. 

Balkan, Asia Minor, Afghanistan, Iran. 
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ɸʥʥʦʪʘʮʠʷ. ʀʩʩʣʝʜʦʚʘʥʳ ʩʦʦʪʥʦʰʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʠ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ, ʚʝʣʠʯʠʥʳ ʠ ʩʪʨʫʢʪʫʨʳ ʦʙʱʝʡ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʝʨʦʟʝʤʥʳʭ ʧʦʯʚ 

ʨʘʚʥʠʥʥʦʡ ʯʘʩʪʠ ʅʘʭʠʯʝʚʘʥʠ. ʈʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʤʝʪʦʜʦʣʦʛʠʷ ʦʮʝʥʢʠ ʚʝʣʠʯʠʥʳ ʠ ʩʪʨʫʢʪʫʨʳ 

ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʦʨʦʜʘʤʠ. ɻʝʦʛʨʘʬʠʷ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʩʝʨʦʟʝʤʥʳʭ ʧʦʯʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʘʢʞʝ ʩʦʦʪʥʦʰʝʥʠʝʤ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʥʳʭ ʠ 

ʫʥʘʩʣʝʜʦʚʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʨʘʟʥʳʭ ʩʝʨʦʟʝʤʥʳʭ ʧʦʯʚʘʭ, ʯʪʦ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʟʦʥʘʣʴʥʳʭ ʧʦʯʚ. ɺʳʷʚʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʛʝʥʝʟʠʩʘ ʠ ʛʝʦʛʨʘʬʠʠ ʦʙʱʝʡ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʧʨʦʛʥʦʟʘ ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚ ʨʘʟʣʠʯʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʚ ʪʦʤ ʯʠʩʣʝ 

ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ. 

 

Abstract. The correlation of indicators of the mineralogical and chemical composition, 

greatness and structure of the general serozem soils adsorption capability of the low part in 

Nakhchivan have been investigated. A methodology is being developed for assessing the greatness 

and structure of the absorption capability with different rocks. The geography of the serozem soils 

absorption capability is also determined by the correlation of soil-formed and inherited components 

in different serozem soils, which also gives grounds to use the bioclimatic factors of zonal soils. 

The regularities of the genesis and geography of the total adsorption capability have been revealed, 

which can be used for monitoring and prognosis contaminated soils with various substances, 

including heavy metals. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʛʣʦʪʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚʳ, ʛʦʨʥʳʝ ʧʦʨʦʜʳ, ʭʣʦʨʠʜʳ, 

ʩʤʝʢʪʠʪ. 

 

Keywords: soil adsorption capability, rocks, chlorides, smectite. 

 

ʀʟʫʯʝʥʠʝ ʧʦʯʚ ʚ ʥʘʯʘʣʝ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ 20-ʭ ʛʦʜʦʚ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʚʪʦʥʦʤʥʦʡ ʈʝʩʧʫʙʣʠʢʝ, ʩʚʷʟʘʥʳ ʩ ʠʤʝʥʘʤʠ ʫʯʝʥʳʭ ʉ. ɸ. ɿʘʭʘʨʦʚʘ, ɺ. ɸ. 
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ʉʤʠʨʥʦʚ-ʃʦʛʠʥʦʚʘ, ɺ. ʈ. ɺʦʣʦʙʫʝʚʘ, ɿ. ʀ. ʀʣʠʥʩʢʦʡ, ɺ. ɺ. ɸʢʠʤʮʝʚ, ʉ. ʀ. ʊʫʨʝʤʥʦʚ, ʈ. ʉ. 

ʀʣɹʠʥ ʠ.ʪ.ʜ. ɼʦ ʥʘʯʘʣʘ 20-ʭ ʛʦʜʦʚ ʍʍ ʚ. ʚ ʈʦʩʩʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ, ʨʷʜ ʘʚʪʦʨʦʚ 

ʩʯʠʪʘʣʠ, ʯʪʦ ʠʟʫʯʝʥʠʷ ʚ ʤʠʥʝʨʘʣʦʛʠʠ ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʛʦ ʚʝʱʝʩʪʚʘ ʜʦ ʩʠʭ ʧʦʨ ʩʣʘʙʦ ʠʟʫʯʝʥʦ.  

ʀ. ʅ. ɸʥʪʠʥʦʚ-ʂʘʨʘʪʘʝʚ ʧʨʝʜʧʨʠʥʷʣ ʚʧʝʨʚʳʝ ʚ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ, 

ʨʝʥʪʛʝʥʦʤʝʪʨʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʣʝʢʪʨʦʠʥʦʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʫʜʘʣʦʩʴ ʧʦʣʫʯʠʪʴ ʪʦʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ 

ʢʦʣʣʦʠʜʦʚ. ɸ. ɸ. ʈʦʜʝ ʛʦʚʦʨʠʣ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʫʯʝʥʠʷ ʤʠʥʝʨʘʣʦʛʠʠ ʠ ʢʦʣʣʦʠʜʥʦʡ ʯʘʩʪʠ 

ʧʦʯʚ. 

ʇʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʪʨʫʢʪʫʨʥʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʧʦʯʚʳ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ 

ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʡ ʠʩʪʦʨʠʠ. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʨʘʙʦʪʳ ʙʳʣʠ ʫ ɸ. ɸ. ʈʦʜʝ, ʀ. ʅ. ɸʥʪʠʥʦʚʘ-

ʂʘʨʘʪʘʝʚʘ. ɹʣʘʛʦʜʘʨʷ ʠʤ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʯʚʳ ʦʜʥʦʛʦ ʪʠʧʘ ʠ ʧʦʜʪʠʧʘ ʠʤʝʶʪ ʨʘʟʥʳʡ 

ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʘ ʠʭ ʤʠʥʝʨʘʣʳ ð ʨʘʟʣʠʯʠʥʳ ʧʦ ʩʪʨʫʢʪʫʨʝ. 

ɸ. ɸ. ʈʦʜʝ ʥʘʚʩʝʛʜʘ ʩʦʭʨʘʥʠʣ ʦʛʨʦʤʥʳʡ ʠʥʪʝʨʝʩ ʢ ʵʪʦʡ ʧʨʦʙʣʝʤʝ ʠ ʥʘʩʣʝʜʠʝ ʂ. ʂ. 

ɻʝʜʨʦʡʮʘ ʚ ʦʙʣʘʩʪʠ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʯʚ. ɺ ʛʣʘʚʝ çʆʙʱʠʡ ʦʙʟʦʨ ʧʦʯʚ ʉʉʉʈ ʠ 

ʧʨʦʙʣʝʤʳ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʠè, çʇʦʯʚʦʚʝʜʝʥʠʝè ɸ. ɸ. ʈʦʜʝ, ʦʧʨʝʜʝʣʷʝʪ 11 ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʯʚ, ʧʨʠʚʦʜʠʪ ʨʷʜ ʚʘʞʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʦʩʪʘʚʘ ʦʙʤʝʥʥʳʭ ʢʘʪʠʦʥʦʚ 

ʚʪʦʨʠʯʥʳʭ ʠ ʧʝʨʚʠʯʥʳʭ ʤʠʥʝʨʘʣʦʚ, ʫʩʤʘʪʨʠʚʘʷ ʚ ʥʠʭ ʚʘʞʥʝʡʰʠʝ ʦʩʥʦʚʳ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ 

ʠ ʦʩʥʦʚʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʯʚ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ. 

ʂ. ʂ. ɻʝʜʨʦʡʮ ʨʘʟʨʘʙʦʪʘʣ ʦʩʥʦʚʫ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʯʚ. ʉʚʦʠʤʠ ʪʨʫʜʘʤʠ ʦʥ 

ʫʩʪʘʥʦʚʠʣ ʚʘʞʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʯʚ, 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʝʝ ʬʦʨʤ. ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʩʧʦʩʦʙʳ 

ʩʦʭʨʘʥʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʇʦʜ ʩʪʨʫʢʪʫʨʥʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʦʥʠʤʘʶʪ ʛʨʫʧʧʳ ʧʦʯʚ, ʢʦʪʦʨʳʝ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʜʥʦʪʠʧʥʳʤʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʪʨʫʢʪʫʨʳ 

ʢʨʠʩʪʘʣʣʦʭʠʤʠʠ ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʤʠʥʝʨʘʣʦʚ ʠʣʣʠʪʘ. ʄʥʦʛʠʝ ʧʦʯʚʳ ʦʜʥʦʛʦ ʪʠʧʘ ʠʤʝʶʪ 

ʨʘʟʥʳʝ ʩʪʨʫʢʪʫʨʥʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʨʘʟʣʠʯʠʷ, ʢʦʪʦʨʳʤʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʝʭʘʥʠʯʝʩʢʘʷ, ʭʠʤʠʯʝʩʢʘʷ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚ ʠʭ 

ʦʩʥʦʚʝ ʣʝʞʘʪ ʩʦʜʝʨʞʘʥʠʝ, ʩʦʩʪʘʚ, ʩʚʦʡʩʪʚʘ ʠ ʩʦʩʪʦʷʥʠʝ ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʡ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʠʣʠʩʪʦʡ ʯʘʩʪʠ ʧʦʯʚ. ʂʘʢ ʠʟʚʝʩʪʥʦ ʚʝʣʠʯʠʥʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʡ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʟʘʚʠʩʠʪ  ʥʝ ʪʦʣʴʢʦ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʡ ʯʘʩʪʠ, ʥʦ ʠ ʘʢʪʠʚʥʦʡ 

ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚ. ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, 

ʥʝ ʪʦʣʴʢʦ ʛʣʠʥʠʩʪʳʝ ʩʣʦʠʩʪʳʝ ʩʠʣʠʢʘʪʳ, ʥʦ ʠ ʘʤʦʨʬʥʳʝ ʛʠʜʨʦʢʩʠʣʳ ʞʝʣʝʟʘ ʠ ʘʣʶʤʠʥʠʷ, 

ʛʫʤʫʩʘ ʠ ʠʭ ʦʩʦʙʝʥʥʦʩʪʠ. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ 

ʩʤʝʢʪʠʪ, ʢʘʦʣʠʥʦʚʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʩʪʨʫʢʪʫʨʳ ʧʦʛʣʦʱʝʥʠʷ ʚʳʜʝʣʠʪʴ ʘʣʣʦʬʦʥʳ, ʢʘʦʣʠʥʠʪ- 

ʩʠʣʠʢʘʪʳ ʦʩʦʙʝʥʥʦ ʩʤʝʢʪʠʪ-ʢʘʦʣʠʥʠʪ. ɼʣʷ ʦʮʝʥʢʠ ʭʠʤʠʯʝʩʢʠʭ ʬʦʨʤ ʧʦʛʣʦʱʝʥʠʷ ʚʘʞʥʦ 

ʫʯʝʩʪʴ ʨʘʟʣʠʯʠʷ ʦʙʱʥʦʩʪʝʡ ʧʦʯʚ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʢʘʨʙʦʥʘʪʦʚ, ʛʠʧʩʘ ʣʝʛʢʦ ʨʘʩʪʚʦʨʠʤʳʭ 

ʩʦʣʝʡ. ɿʥʘʯʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʦʛʣʦʱʝʥʠʝ ʫʯʠʪʳʚʘʶʪʩʷ ʚʚʝʜʝʥʠʝʤ ʪʘʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 

ʢʘʢ ʩʦʜʝʨʞʘʥʠʝ ʠʣʠʩʪʳʭ ʚʝʱʝʩʪʚ. ʕʪʦ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ 

ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʨʘʟʣʠʯʥʳʭ ʧʨʦʝʢʪʦʚ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [23]. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚʳʩʦʢʦʜʠʩʧʝʨʩʥʦʡ ʯʘʩʪʠ ʦʙʷʟʘʪʝʣʴʥʦ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʯʝʙʥʠʢʘʭ ʧʦʯʚʦʚʝʜʝʥʠʷ [6, 15].  

ɿʘʜʘʯʘ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʨʘʩʩʤʘʪʨʝʪʴ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʚ 

ʦʩʥʦʚʥʦʤ ʪʠʧʳ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʧʦʯʚ, ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠ ̫ ʠ ʧʦʨʦʜ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʵʜʦʬʠʯʝʩʢʠʡ ʢʦʤʧʦʥʝʥʪ ʵʢʦʩʠʩʪʝʤ. ɺʪʦʨʘʷ ʟʘʜʘʯʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʷʚʣʝʥʠʠ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. 

ʆʧʨʝʜʝʣʝʥʳ ʩʪʨʫʢʪʫʨʥʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚ ʠ ʩʪʨʫʢʪʫʨʥʦ-
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ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʥʠʞʥʝʡ ʯʘʩʪʝʡ ʩʝʨʦʟʝʤʥʳʭ, ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʭ (ʢʘʰʪʘʥʦʚʳʭ) ʧʦʯʚ 

ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʈ.  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʳʜʝʣʝʥʳ ʦʢʦʣʦ 70 ʪʠʧʦʚ ʠ ʧʦʜʪʠʧʦʚ ʧʦʯʚ, ʧʦʨʦʜ, ʨʝʯʥʳʭ ʚʟʚʝʩʝʡ, 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʯʚ ʥʘ ʦʩʥʦʚʝ ʠʤʝʶʱʠʭʩʷ ʧʦ ʢʦʤʧʦʥʝʥʪʥʦʤʫ ʩʦʩʪʘʚʫ ʠ 

ʩʚʦʡʩʪʚʘʤ ʧʦʯʚ ʠ ʧʦʨʦʜ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʧʦʛʣʦʱʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ 

ʩʦʝʜʠʥʝʥʠʠ ʚ ʪʦʤ ʯʠʩʣʝ ʩʨʝʜʥʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ [3, 16, 20]. 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ r ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ), ʩʚʝʪʣʦ- ʠ 

ʪʝʤʥʦ-ʩʝʨʦʟʝʤʥʳʝ ʧʦʯʚʳ ʥʘ ʜʨʝʚʥʠʭ ʢʦʨʘʭ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠʣʠ ʧʨʦʜʫʢʪʘʭ ʠʭ ʧʝʨʝʦʪʣʦʞʝʥʠʷ 

ʥʘ ʧʣʦʱʘʜʠ ʥʠʟʤʝʥʥʦʡ ʯʘʩʪʠ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʈ. ʇʦʜʦʙʥʦ ʵʪʦʤʫ ʚʳʷʩʥʷʶʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʛʝʥʝʟʠʩʘ ʠ ʧʦʨʦʜ ʠ ʨʘʟʚʠʪʳʭ ʥʘ ʥʠʭ ʧʦʯʚ, ʠʤʝʶʱʠʭ ʧʨʠʟʥʘʢʠ ʩʣʠʪʦʩʪʠ, ʥʦ 

ʩʦʜʝʨʞʘʱʠʝ ʤʘʣʦ ʩʤʝʢʪʠʪʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʄʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ, ʯʪʦ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʠʣʴʥʦʤʫ ʥʘʙʫʭʘʥʠʶ ʠ ʫʩʘʜʢʝ ʦʙʫʩʣʦʚʣʝʥʘ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ, ʪʝʤ, ʯʪʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ ð ʠʟ ʯʠʩʪʦʛʦ ʠ ʢʦʣʣʦʠʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʆʥʠ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ ʧʨʠʟʥʘʢʠ ʩʦʜʝʨʞʘʥʠʡ ʠʣʠʩʪʦʡ ʬʨʘʢʮʠʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. 

ʀʟ ʧʨʠʟʥʘʢʦʚ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʙʳʣʠ ʚʳʙʨʘʥʳ ʣʠʰʴ ʤʠʥʝʨʘʣʳ ʠ ʩʦʝʜʠʥʝʥʠʷ, 

ʦʙʣʘʜʘʶʱʠʝ ʙʦʣʴʰʦʡ ʧʦʚʝʨʭʥʦʩʪʴ  ʁ ʩʤʝʢʪʠʪʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʧʦʣʳʛʦʨʩʢʠʪ), ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʞʝʣʝʟʘ ʠʣʠ ʘʣʶʤʠʥʠʷ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʦʛʣʦʪʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ ʠ ʝʛʦ ʩʦʩʪʘʚʦʤ, ʘ ʪʘʢʞʝ ʩʦʩʪʘʚʦʤ ʠ ʧʦʨʦʜʦʡ (ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1. 

ʉʊʈʋʂʊʋʈʅʆ-ʄʀʅɽʈɸʃʆɻʀʏɽʉʂʀʁ ʉʆʉʊɸɺ ʇʆɻʃʆʑɽʅʅʓʍ ʆʉʅʆɺɸʅʀʀ 

ʉɽʈʆɿɽʄʅʓʍ, ʉɽʈʆ-ʂʆʈʀʏʅɽɺʓʍ (ʂɸʐʊɸʅʆɺʓʍ) ʇʆʏɺ ʏɸʉʊɽʁ ʅɸʍʀʏɽɺɸʅʉʂʆʁ ɸʈ 
 

 ʇʦʯʚʳ  ɻʣʫʙʠʥʘ, ʩʤ Ca2+ʤʛ/ɻʢʚ ʥʘ 100 ʛ ʩ ʧʦʯʚ Ca2+ % 

ɽʦʙ ɽ ɽʥ ɽʥ ɽʥ ɽʥ ɽʥ 
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 ɸʢʨ 0-20 338 335,08 44,57 18,4 84,19 11,09 4,62 

ɸ/ɺʢ 20-38 370 308,49 41,81 15,7 83,37 11,03 5,32 

ɺ wʢ1 38-59 330 273,18 37,62 19,2 82,78 11,04 5,81 

ɺ ʢ2 59-88 2,96 238,67 34,33 23,0 80,63 11,05 7,07 

ɺ ʢʭ 88-126 328 262,85 43,95 21,2 80,13 13,4 6,46 

ʉʜ 126-160 471 406,18 53,64 11,2 86,23 11,3 2,37 

 Mg2+ʤʛ/ʵʢʚ 100 ʛ ʧʦʯʚ Mg2+ ʚ % 

ɽʦʙ ɽʧ ɽʙ ɽʥ ɽʧ ɽʙ ɽʥ 

ɸ ʢʨ 0-20 389 234,2 11,48 7,8 60,20 39,79 2,00 

ɸ/ɺʢ 20-38 390 223,1 15,92 7,7 57,20 40,82 1,97 

ɺwk1 38-59 364 218,8 14,52 2,1 60,10 39,89 0,57 

ɺʢ2 59-88 365 218,0 14,60 1,0 59,72 40,0 0,27 

ɺ ʢx 88-126 351 216,1 13,09 2,3 61,56 37,29 0,65 

ʉʜ 126-160 339 207,2 12,88 3,0 61,12 37,49 0,88 
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ɸʢ 0-5 309 253,9 36,73 18,3 82,16 11,88 3,92 

Abk 5-26 552 469,0 62,37 20,6 84,96 11,29 3,73 

B wk 26-47 405 335,5 46,17 23,3 82,83 11,40 5,75 

Bk2 47-74 473 391,9 59,98 21,1 82,85 8,44 4,46 

B ck  74-110 500 427,3 59,00 13,7 85,50 11,80 2,74 

ʉʢ 110-130 498 426,5 59,27 16,2 85,64 11,09 3,25 

Mg2+ ʤʛ/ʵʢʚ 100 ʛ ʧʦʯʚ Mg2+ ʚ % 

 ɽʦʙ ɽ ɽʥ ɽʥ ɽʥ ɽʥ ɽʥ 

Ak 0-5 544 518,10 24,9 1,0 95,23 4,57 0,18 

Abk 5-26 835 794,20 37,9 2,4 95,17 4,53 0,28 

Bwk 26-47 906 857,50 45,20 3,3 94,64 4,98 0,36 

B k2 47-74 954 908,70 43,40 1,9 95,25 4,19 0,19 
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ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʧʦʛʣʦʱʝʥʥʦʝ ʦʩʥʦʚʘʥʠʝ ʚ ʛʦʨʥʦʘʣʣʶʚʠʘʣʴʥʳʭ 

ʩʝʨʦʟʝʤʥʳʭ ʧʦʯʚʘʭ ʶʛʦ-ʟʘʧʘʜʥʦʛʦ ʨʝʛʠʦʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʝ ʠ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

296-471 ʤʛ/ʵʢʚ. ʥʘ 100 ʛ ʧʦʯʚ. 

ʇʦʛʣʦʱʝʥʠʝ Mg2+  ʚ ʵʪʠʭ ʧʦʯʚʘʭ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʤʘʣʦʝ ʠ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 351-

390 ʤʛ/ʵʢʚ ʥʘ 100 ʛ ʧʦʯʚ. ʇʦ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʵʪʠ ʧʦʯʚʳ ʚ ʦʩʥʦʚʥʦʤ ʩʦʜʝʨʞʘʪ 

ʤʠʥʝʨʘʣʳ ʭʣʦʨʠʪ- ʠʣʣʠʪ  (ʛʠʜʨʦʩʣʶʜʳ). 

ɺ ʩʚʝʪʣʦʩʝʨʦʟʝʤʥʳʭ ʧʦʯʚʘʭ ʩʦʜʝʨʞʘʥʠʝ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʚ 

ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʠʟʤʝʥʷʶʪʩʷ ʚ ʧʨʦʬʠʣʝ ʤʝʞʜʫ 309-552 ʤʛ/ʵʢʚ ʥʘ 100 ʛ ʧʦʯʚ, ʘ ʩʦʩʪʘʚʘ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʧʦʯʚ. ʇʦʛʣʦʱʝʥʥʦʛʦ Mg2+ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 544-1044 

Bck 74-110 1044 997,81 42,49 3,7 95,57 4,06 0,35 

Ck 110-130 987 950,77 34,93 1,3 96,32 3,59 0,13 
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ɸ ʢʨ 0-22 524 435,1 76,48 10,2 83,03 14,60 1,94 

ɸ/ʚʢ 22-41 464 387,4 73,31 8,2 83,49 15,8 1,80 

B kw 41-70 546 452,1 89,31 3,6 82,8 16,4 0,70 

B/ck 70-97 502 411,1 82,34 3,6 81,9 16,4 0,71 

Cxy97-130 623 574,8 92,20 16,0 82,7 148 2,60 

Mg2+ʤʛ/ʵʢʚ 100 ʛ ʧʦʯʚ Mg2+ ʚ % 

 ɽʦʙ ɽʧ ɽʥʙ ɽʥ ɽʧ ɽʙ ɽʥ 

ɸ ʢʨ 0-22 812 769,6 35,64 6,7 94,77 4,40 0,82 

ɸ/ʚʢ 22-41 795 711,9 33,40 9,7 94,29 4,42 1,28 

ɺ ʢw 41-70 795 750,3 36,49 8,2 94,33 4,58 1,03 

B/ck 70-97 836 785,0 38,53 12,4 93,89 4,60 1,48 

Cxy 97-130 881 829,1 42,11 9,8 94,10 4,77 1,11 
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AO 025 299 235,52 35,58 27,9 78,76 11,89 9,33 

AOVP 25-48 285 222,75 32,45 29,8 78,15 11,38 10,45 

AYC2 48-64 289 234,60 32,20 23,6 80,96 11,14 8,16 

BTC2 64-87 294 239,11 34,69 26,2 79,28 11,79 8,91 

BTC2 87-122 377 310,83 42,97 23,2 82,44 11,39 6,15 

CC2 122-160 310 257,01 35,69 17,3 82,90 11,51 5.58 

Mg2+ ʤʛ/ʵʢʚ 100 ʛ ʧʦʯʚ Mg2+ ʚ % 

 ɽʦʙ ɽʣ ɽʙ ɽʥ ɽʧ ɽʙ ɽʥ 

AO 0-25 448 364,49 75,71 7,8 81,35 16,89 1,74 

AOVP 25-48 424 400,73 19,67 3,6 94,51 4,63 0,84 

AYC2 48-64 429 400,67 19,73 2,6 94,76 4,59 0,60 

BTC2 64-87 435 411,41 20,09 3,5 94,57 4,61 0,80 

BTC2 87-122 399 377,52 17,43 4,0 94,62 4,36 1,00 

CC2 122-160 416 382,12 17,88 16,0 91,85 4,29 3,84 
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AO 0-20 153 114,56 17,44 21,0 74,87 11,35 13,72 

AOVP 20-36 154 114,68 18,32 21,0 74,46 11,89 13,63 

AYC2 36-61 136 97,44 15,36 23,02 71,64 11,29 17,65 

BTC2 61-94 128 90,99 15,61 21,4 71,08 12,19 16,71 

BTC2 94-132 124 81,79 14,01 28,2 65,95 11,29 22,74 

CC2 132-160 239 189,3 27,00 22,7 79,20 11,29 9,49 

Mg2+ ʤʛ/ɻʢʚ 100 ʛ ʧʦʯʚ Mg2+ ʚ % 

 ɽʦʙ ɽ ɽ5 ɽʥ ɽʥ ɽ5 ɽʥ 

AO 0-20 436 410,81 17,39 7,8 94,22 3,98 1,78 

AOVP 20-36 434 412,46 17,14 4,4 95,03 3,94 1,01 

AYC2  36-61 440 417,59 17,11 5,3 94,90 3,88 1,20 

BTC2 61-94 446 424,47 15,43 6,1 95,17 3,45 1,36 

BTC2 94-132 570 445,03 19,97 5,0 9561 3,50 0,87 

CC2 132-160 421 402,28 13,22 5,5 95,55 3,14 1,30 
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ʤʛ/ʵʢʚ ʥʘ 100 ʛ ʧʦʯʚ. ʕʪʠ ʧʦʯʚʳ ʧʦ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʩʦʜʝʨʞʘʪ ʭʣʦʨʠʪ-ʠʣʣʠʪ  

(ʛʠʜʨʦʩʣʶʜʘ), cʤʝʢʪʠʪ. ʕʪʦʪ ʬʘʢʪʦʨ ʜʘʝʪ ʥʘʤ ʦʩʥʦʚʘʥʠʠ ʩʯʠʪʘʪʴ ʦ ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ 

ʩʤʝʢʪʦʚʳʭ ʤʠʥʝʨʘʣʦʚ. 

ʀʤʝʶʱʠʝ ʤʘʪʝʨʠʘʣʳ ʜʘʶʪ ʦʩʥʦʚʘʥʠʝ ʧʦʣʘʛʘʪʴ ʯʪʦ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ 

ʯʘʩʪʷʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʩʝʨʦ- ʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʭ) ʧʦʯʚʳ  ʧʦ ʧʦʛʣʦʱʝʥʥʦʤʫ Ca2+ ʦʯʝʥʴ 

ʩʣʘʙʳʝ 285-377 ʤʛ/ʵʢʚ ʥʘ 100 ʛ ʧʦʯʚ. ɺ ʵʪʠʭ ʧʦʯʚʘʭ ʩʦʜʝʨʞʘʥʠʝ Mg2+ ʩʨʝʜʥʝʝ ʠ ʠʟʤʝʥʷʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 359-448 ʜʦ 421-570 ʤʛ/ʵʢʚ ʥʘ 100 ʛ ʧʦʯʚ. 

ʇʦ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) 

ʧʦʯʚʳ ʩʦʜʝʨʞʘʪ ʚ ʦʩʥʦʚʥʦʤ  ʤʠʥʝʨʘʣʳ ʛʣʠʥʠʩʪʦʛʦ ʪʠʧʘ ʭʣʦʨʠʪ- ʠʣʣʠʪ (ʛʠʜʨʦʩʣʶʜʘ). ʀʟ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʪʨʫʢʪʫʨʥʦ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʦʙʱʥʦʩʪʝʡ ʚʳʚʦʜ ʢʨʠʚʦʡ ʥʘʨʘʩʪʘʥʠʷ 

ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚʩʪʫʧʘʝʪ ʦʩʥʦʚʥʘʷ ʛʝʥʝʪʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ. 

ʖʛʦ ʟʘʧʘʜʥʦʡ ʠ ʶʛʦ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʅʘʭʠʯʝʚʘʥʩʢʦʡ.  ʆʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʥʠʞʝʥʠʝ 

ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʝʥʜʝʥʮʠʠ ʢ ʦʩʣʘʙʣʝʥʥʦ ʩʦʚʨʝʤʝʥʥʳʭ ʬʘʢʪʦʨʦʚ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʚ ʘʨʠʜʥʳʭ ʨʝʛʠʦʥʘʭ ʜʘʥʥʳʭ ʧʦʯʚʘʭ. ɺ ʧʨʦʪʠʚʦʧʦʣʦʞʝʥʥʦʩʪʴ ʵʪʦʤʫ ʥʘʨʘʩʪʘʥʠʝ 

ʧʦʛʣʦʧʠʪʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʘʩʩʦʮʠʨʦʚʘʥʦ ʩ ʫʩʠʣʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʳʚʝʪʨʠʚʘʥʠʷ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʛʫʤʠʜʥʳʭ ʦʯʝʥʴ ʤʘʣʦʝ. ʂʦʪʦʨʦʝ ʧʨʝʜʧʦʣʦʛʘʝʪʩʷ ʯʪʦ ʚʣʠʷʝʪ ʥʘ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʤʠʥʝʨʘʣʦʚ ʠ ʠʭ ʩʦʝʜʠʥʝʥʠʡ. 

ɺ ʨʷʜʫ ʥʘʨʘʩʪʘʥʠʷ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʝʨʚʦʝ ʫʚʝʣʠʯʝʥʠʝ ʝʝ ʥʘ ʫʨʦʚʥʝ 

ʧʦʛʣʦʱʝʥʠʷ ʚ ʩʨʝʜʥʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘ ʩʯʝʪ 

ʩʤʝʢʪʠʪʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʟʘʠʤʩʪʚʦʚʘʥʥʦʛʦ ʷʚʣʝʥʠʝ ʠʟ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʯʘʩʪʴ 

ʢʦʪʦʨʳʭ ʧʝʨʚʠʯʥʦ ʩʚʷʟʘʥʦ ʩ ʤʘʪʝʨʠʘʣʦʤ ʞʝʣʝʟʦʢʘʤʝʥʥʳʭ ʥʠʟʤʝʥʥʳʭ ʵʬʬʫʟʠʚʦʚ. ʅʘ ʫʨʦʚʥʝ 

ʩʠʣʴʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʧʨʠʨʦʩʪ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʫʩʣʦʚʣʝʥ, ʧʦʤʠʤʦ 

ʩʤʝʢʪʠʪʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʝʱʝ ʠ ʛʫʤʫʩʦʚʦʡ ʯʘʩʪʴʶ, ʘ ʪʘʢʞʝ ʧʦʣʳʛʦʨʩʪʢʪʦʤ. ʅʘʢʦʥʝʮ, 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʥʘʨʘʩʪʘʥʠʝʤ ʛʠʜʨʦʢʩʠʜʥʦʡ, 

ʘʣʣʦʬʘʥʦʚʦʡ ʠ ʩʤʝʢʪʠʪʦʚʦʡ (ʚ ʢʘʦʣʠʥʠʪ-ʩʤʝʢʪʠʪʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ) ʬʦʨʤʳ ʩʪʨʫʢʪʫʨʳ 

ʧʦʛʣʦʱʝʥʠʷ. 

ʀʟ ʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʩʪʨʫʢʪʫʨʝ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʛʣʦʧʠʪʘʪʝʣʴʥʳʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʥʘʩʪʫʧʘʝʪ ʪʝʥʜʝʥʮʠʷ ʟʦʥʘʣʴʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ, ʫʩʣʦʞʥʝʥʥʦʛʦ ʦʜʠʥʘʢʦʚʳʤ 

ʚʣʠʷʥʠʝʤ ʫʥʘʩʣʝʜʦʚʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ɺ ʪʦʤ ʯʠʩʣʝ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʧʦʛʣʦʱʝʥʠʷ, ʧʨʠʩʫʱʘʷ ʨʷʜʫ ʧʦʯʚ (ʧʦʣʫʧʫʩʪʠʥʥʳʤʥ ʠ ʧʫʩʪʳʥʥʳʤ) ʦʙʫʩʣʦʚʣʝʥʘ ʭʠʤʠʯʝʩʢʠʤ 

ʧʦʛʣʦʱʝʥʠʝʤ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʵʣʝʤʝʥʪʦʚ ʠ ʩʦʝʜʠʥʝʥʠʡ ʩ ʢʘʨʙʦʥʘʪʘʤʠ. ʀʟ ʵʪʠʭ 

ʦʪʥʦʰʝʥʠʡ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʟʝʤʣʝʜʝʣʴʯʝʩʢʠʝ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʦʙʱʥʦʩʪʠ 

ʧʦʯʚ ʩ ʦʯʝʥʴ ʩʣʘʙʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʧʦʛʣʦʱʝʥʠʷ. ʂ ʥʠʤ ʦʪʥʦʩʠʪʩʷ ʚ ʁʛʦ-ʟʘʧʘʜʥʦʤ ʨʝʛʠʦʥʝ 

ʘʣʣʶʚʠʘʣʴʥʳʝ ʩʝʨʦʟʝʤʥʳʝ, ʩʝʨʦʢʦʨʠʯʥʝʚʳʝ. ʂ ʩʪʨʫʢʪʫʨʥʦ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʤ ʦʙʱʥʦʩʪʷʤ ʩʦ 

ʩʨʝʜʥʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʧʦʛʣʦʱʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ʠ ʩʪʝʧʥʳʝ 

ʧʦʯʚʳ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʨʝʛʠʦʥʘ ʜʘʥʥʳʭ ʧʦʯʚ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʩʪʨʫʢʪʫʨʳ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʚ ʨʘʟʥʳʭ ʪʠʧʘʭ ʧʦʯʚʘʭ ʚ ʩʚʷʟʠ ʩ ʠʭ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʤ 

ʩʦʩʪʘʚʦʤ ʧʦʯʚ. 

ʆʯʝʥʴ ʥʠʟʢʦʤʫ ʧʦʛʣʦʱʝʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʝʨʚʳʡ ʠ ʚʪʦʨʦʡ ʪʠʧʳ ʩʪʨʫʢʪʫʨ, ʪ.ʝ. ʥʘ 

ʤʠʥʝʨʘʣʘʭ ʩʦ ʩʪʘʙʠʣʴʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʠ ʥʠʟʢʠʤʠ ʩʦʜʝʨʞʘʥʠʝʤ ʠʣʘ. ʀʩʢʣʶʯʝʥʠʝ 

ʩʦʩʪʘʚʣʷʝʪ ʢʘʦʣʠʥʠʪʦʚʳʡ ʵʢʦʨʘʟʨʷʜʳ ʚ ʧʦʯʚʘʭ ʠ ʧʦʨʦʜʘʭ, ʧʦʛʣʦʱʝʥʠʝ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ 

ʥʘ ʩʪʘʙʠʣʴʥʳʭ ʜʚʫʭʩʣʦʡʥʳʭ ʤʠʥʝʨʘʣʘʭ. ɺ ʦʙʱʥʦʩʪʠ ʩ ʦʯʝʥʴ ʩʣʘʙʳʤ ʧʦʛʣʦʱʝʥʠʝʤ ʨʘʟʣʠʯʠʷ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʛʨʫʧʧ. ɿʜʝʩʴ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʤʥʦʛʠʝ ʪʠʧʦʚʳʝ ʛʦʨʥʦʡ ʦʙʣʘʩʪʠ ʩ 

ʨʘʟʣʠʯʥʦʡ ʛʝʥʝʪʠʯʝʩʢʦʡ ʧʨʠʨʦʜʦʡ. ʉʶʜʘ ʚʭʦʜʷʪ ʩʫʛʣʠʥʢʠ ʠ ʛʣʠʥʳ ʩʣʘʙʦ ʢʘʦʣʠʥʠʪʠʥʦʚʦʛʦ 

ʩʦʩʪʘʚʘ ʢ ʘʣʣʶʚʠʘʣʴʥʳʭ, ʩʚʝʪʣʦʩʝʨʦʟʝʤʥʳʭ ʧʦʯʚ, ʢʦʪʦʨʳʝ ʧʦ ʩʣʘʙʦʤʫ ʧʦʛʣʦʱʝʥʠʶ ð 

ʩʦʯʝʪʘʥʠʝ ʫʞʝ ʟʥʘʢʦʤʳʭ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʪʠʧʦʚ ʩʪʨʫʢʪʫʨʳ. ɺ ʩʪʨʫʢʪʫʨʝ ʧʦʛʣʦʱʝʥʠʷ 
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ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʣʘʙʠʣʴʥʳʝ ʪʨʝʭʩʣʦʡʥʳʝ ʤʠʥʝʨʘʣʳ. ʆʥʠ ʚ ʦʙʦʠʭ ʵʢʦʨʘʟʨʷʜʘʭ 

ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʩʤʝʢʪʠʪʦʚʳʤ ʧʘʢʝʪʦʤ ʚ ʩʤʝʰʘʥʥʦʩʣʦʡʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ. 

 

ʊʘʙʣʠʮʘ 2. 

ʀʅʊɽʅʉʀɺʅʆʉʊʀ ʀ ʊʀʇʓ ʉʊʈʋʂʊʋʈʓ ʇʆɻʃʆʇʀʊɸʊɽʃʔʅʆʁ ʉʇʆʉʆɹʅʆʉʊʀ ʇʆʏɺ, 

ʅʀɿʄɽʅʅʆʁ ʏɸʉʊɽʁ ʅɸʍʀʏɽɺɸʅʉʂʆʁ ɸʈ 
 

ʇʦʛʣʦʱʝʥʠʝ ʊʠʧ ʦʙʱʥʦʩʪʠ ɻʨʫʧʧʘ 

ʩʪʨʫʢʪʫʨʳ 

ʧʦʛʣʦʰʝʥʠʠʠ 

ʇʦʯʚʳ ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ 

ʆʯʝʥʴ 

ʩʣʘʙʦʝ 

ʍʣʦʨʠʪ, ʠʣʣʠʪ  

(ʛʠʜʨʦʩʣʶʜʘ) 

ʢʘʨʙʦʥʘʪʥʳʡ 

1 ʉʝʨʦʟʝʤ 

ʘʣʶʚʠʘʣʥʳʡ, ʩʝʨʦ-

ʢʦʨʠʯʥʝʚʳʡ 

(ʢʘʰʪʘʥʦʚʳʡ) 

ʇʨʦʣʶʚʠʡ, ʘʣʣʶʚʠʠ ʠ 

ʧʨʦʜʫʢʪʳ ʠ ʧʨʝʦʦʪʣʦʞʘʥʠʝ 

ʜʨʝʚʥʠʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʦʩʘʜʦʯʥʳʭ ʠʟʤʝʥʝʥʠʷʭ 

ʂʚʘʨʮʝʚʳʡ 1 ʇʦʜʚʠʞʥʳʤʠ 

ʧʝʩʢʘʤʠ 

ʇʦʨʦʜ 

ʉʣʶʜʘ-ʭʣʦʨʠʪ 

ʠʣʣʠʪ 

(ʛʠʜʨʦʩʣʶʜʠʩʪʳʡ) 

1 ʉʚʝʪʣʦ ʩʝʨʦʟʝʤʥʘʷ 

ʩʝʨʦʟʝʤ 

ʘʣʣʶʚʠʘʣʴʥʘʷ 

ʆʣʠʛʦʣʠʥʦʚʳʡ ʠ 

ʤʦʥʦʢʣʠʥʦʚʳʝ 

ʉʣʘʙʦ ʢʦʤʠʪʦʚʳʡ 1  ʂʘʣʶʚʳʡ, ʜʝʣʶʚʳʡ, 

ʧʨʦʣʶʚʠʠ ʥʠʞʥʳʭ 

ʠʟʚʝʨʞʝʥʥʳʭ ʠ 

ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʥʳʭ ʧʦʨ 

ʉʣʘʙʦʝ ʀʣʣʠʪ 

(ʛʠʜʨʦʩʣʶʜʘ) 

ʩʤʝʢʪʠʪʦʚʳʡ 

2 ʊʝʤʥʦ ʩʝʨʦʟʝʤʥʘʷ ɼʝʨʞʦʚʦ ʦʩʘʜʦʯʥʳʝ 

ʜʠʘʛʝʥʝʪʠʯʝʩʢʠʝ 

ʠʟʤʝʥʥʥʝʥʥʦʝ ʦʪʣʦʞʝʥʠʠ ʠ 

ʧʨʦʜʫʢʪʳ ʠʭ ʧʝʨʝʦʪʣʦʞʝʥʠʷ 

ʉʤʝʢʪʠʪ 

ʢʘʦʣʠʥʠʪʦʚʳʡ 

1 ɼʝʨʥʦʚʦ 

ʧʩʝʚʜʦʧʦʜʟʦʣʠʩʪʳʝ 

ɼʝʨʞʦʚʦ ʦʩʘʜʦʯʥʳʝ 

ʜʠʘʛʝʥʝʪʠʯʝʩʢʠʝ 

ʠʟʤʝʥʥʥʝʥʥʳ ʦʪʣʦʞʝʥʠʝ ʠ 

ʧʨʦʜʫʢʪʳ ʠʭ ʧʝʨʝʦʪʣʦʞʝʥʠʷ 

ʉʨʝʜʥʦʝ ʉʫʧʝʨ 

ʜʠʩʧʝʨʩʥʳʡ ʠʣʣʠʪ 

(ʛʠʜʨʦʩʣʶʜʠʩʪʳʡ) 

ʩʤʝʢʪʠʪ 

1 ʊʝʤʥʦ ʩʝʨʦʟʝʤʥʳʝ ʠ 

ʛʦʨʥʦ ʩʝʨʦ-

ʢʦʨʠʯʥʝʚʳʭ 

(ʢʘʰʪʘʥʦʚʳʭ) 

ʇʨʦʣʶʚʠʠ, ʵʣʶʚʠʠ ʜʝʣʶʚʠʠ 

ʜʨʝʚʥʠʭ ʦʪʣʦʞʝʥʠʠ 

ʵʚʘʧʦʨʠʪʦʚʳʭ ʙʘʩʝʡ ʧʦʯʚ 

ʉʤʝʢʪʠʪʦʚʳʡ IV ɺʝʨʪʠʩʦʣʳ 

(ʯʝʨʥʦʟʝʤʳ ʠ 

ʣʫʛʦʚʳʝ) 

ɸʣʣʚʁʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩ 

ʤʘʪʝʨʠʘʣʦʤ ʟʝʣʝʥʦʢʘʤʝʥʥʦʝ 

ʥʠʟʤʝʥʥʳʭ ʦʪʣʦʞʝʥʠʠ 

ʉʠʣʴʥʦʝ ʀʣʣʠʪ 

(ʛʠʜʨʦʩʣʶʜʠʪʘʷ) 

ʩʤʝʢʪʠʪʦʚʳʡ, 

ʢʘʨʙʦʥʘʪʥʳʡ 

III  ʉʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ 

(ʢʘʰʪʘʥʦʚʳʝ, 

ʣʫʛʦʚʳʝ) 

ɸʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʠ 

ʣʝʩʩʳ ʘʣʣʶʚʠʘʣʴʥʳʝ 

1 ʇʦʣʫʧʫʩʪʠʥʝ ʠ 

ʣʫʛʦʚʳʝ 

ʇʨʦʣʶʚʠʠ ʘʣʣʶʚʠʡ, 

ʵʣʁʚʠʡ, ʜʝʣʶʚʠʡ ʠ ʜʨʝʚʥʠʭ 

ʦʪʣʦʞʝʥʠʠ 
 

ʇʦʯʚr ʨʘʟʚʠʪʳ ʥʘ 2 ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧʘʭ ʧʦʨʦʜ. ʆʙʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ 

ʩʪʨʫʢʪʫʨʳ ʧʦʛʣʦʱʝʥʠʷ ʷʚʣʷʶʪʩʷ: ʩʫʛʣʠʥʠʩʪʦ-ʛʣʠʥʠʩʪʳʡ ʩʦʩʪʘʚ ʠ ʧʨʠʩʫʪʩʪʚʠʝ ʩʤʝʢʪʠʪʦʚʦʛʦ 

ʥʘʯʘʣʘ.  

ʉʨʝʜʥʝʝ ʧʦʛʣʦʱʝʥʠʝ ʧʨʠʩʫʱʝʝ ʵʛʦʬʠʟʠʯʝʩʢʠʤ ʢʦʤʧʦʥʝʥʪʘʤ, ʚ ʢʦʪʦʨʳʭ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʫʯʘʩʪʠʝ ʧʨʠʥʠʤʘʶʪ ʣʘʙʠʣʴʥʳʝ ʪʨʝʭʩʣʦʡʥʳʝ ʤʠʥʝʨʘʣʳ. ʆʥʠ ʦʙʣʘʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʫʜʝʣʴʥʦʡ, ʧʦʚʝʨʭʥʦʩʪʴʶ, ʚ ʪʦʤ ʯʠʩʣʝ ð ʤʝʞʩʣʦʡʥʳʡ. ɺʪʦʨʦʡ ʢʦʤʧʦʥʝʥʪ ʩʪʨʫʢʪʫʨʳ 

ʧʦʛʣʦʱʝʥʠʷ ð ʵʪʦ ʛʫʤʫʩ ʩ ʟʘʤʝʪʥʳʤ ʫʯʘʩʪʠʝʤ ʛʫʤʫʩʦʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʪʨʝʪʠʡ ʢʦʤʧʦʥʝʥʪ, 

ʦʧʨʝʜʝʣʷʝʪ ʭʘʨʘʢʪʝʨʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʙʣʠʞʝʥʠʝ ʧʦʯʚʳ ʧʦ ʛʝʥʝʪʠʯʝʩʢʦʡ ʧʨʠʨʦʜʝ. ʕʪʦ 
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ʩʚʷʟʘʥʥʦ ʩ ʩʬʦʨʤʠʨʦʚʘʥʥʝʤ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ʉʠʣʴʥʦʝ ʧʦʛʣʦʱʝʥʠʝ ʩ 

ʧʨʝʜʳʜʫʰʝʡ ʦʙʱʥʦʩʪʠ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʩʤʝʢʪʠʪʦʚʦʡ ʠ ʛʫʤʫʩʦʚʦʡ (ʛʫʤʠʥʦʚʦʡ) 

ʩʦʩʪʘʚʣʷʶʱʠʭ. ɺ ʜʨʫʛʦʤ ʪʠʧʝ ʩʪʨʫʢʪʫʨʳ ʚʦʟʨʘʩʪʘʝʪ ʟʥʘʯʝʥʠʝ ʩʣʦʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ ʩ ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʤʘʛʥʠʷ ʧʦʣʳʛʘʨʩʢʠʪʦʚʥʳʤʠ ʜʣʷ ʩʫʙʛʫʤʠʜʥʳʭ, ʘʨʠʜʥʳʭ ʠ ʵʢʩʪʨʘʘʨʠʜʥʳʭ  

ʨʝʛʠʦʥʦʚ.  

 

ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʨʫʢʪʫʨʘ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦʨʦʜʘʤʠ ʠ ʥʠʟʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴ  ʁ ʧʦʛʣʦʱʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʘʭ ʩʪʘʙʠʣʴʥʳʭ 2:1 ʠ 2:2 

ʤʠʥʝʨʘʣʦʚ. ʇʦʯʚʳ ʛʦʨʥʳʭ ʦʙʣʘʩʪʝʡ, ʛʜʝ ʦʩʫʱʝʩʪʚʦʚʣʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʬʠʟʠʯʝʩʢʦʝ 

ʚʳʚʝʪʨʠʚʘʥʠʝ, ʘ ʭʠʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʦʛʣʦʱʝʥʠʶ ʟʘ 

ʧʨʝʜʝʣʘʤʠ ʥʦʚʳʭ (ʢʘʰʪʘʥʦʚʳʭ) ʧʦʯʚ ʫʤʝʘhʶʪʩʷ ʢ ʧʦʜʟʦʣʠʩʪʳʤ ʧʦʯʚʘʤ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ 

ʩʥʠʞʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʛʣʦʱʝʥʠʷ ʚ ʩʚʷʟʠ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʜʦʣʠ ʩʤʝʢʪʠʪʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, 

ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ, ʘ ʪʘʢʞʝ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʢʠʩʣʦʡ ʨʝʘʢʮʠʝʡ ʩʨʝʜʳ. 

ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʠʜʥʦ, ʯʪʦ ʚ ʛʁʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʈ 

ʛʦʨʥʦʘʣʣʶʚʠʘʣʴʥʳʭ, ʩʚʝʪʣʦ- ʠ ʩʝʨʦʢʦʨʠʯʥʝʚʳʭ (ʢʘʰʪʘʥʦʚʳʭ) ʧʦʯʚʘʭ ʩʦʜʝʨʞʘʥʠʝ 

ʧʦʛʣʦʧʠʪʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ Ca2+ ʦʯʝʥʴ ʥʠʟʢʦʝ, ʘ ʠʥʦʛʜʘ ʚ ʵʪʠʭ ʧʦʯʚʘʭ ʩʦʜʝʨʞʘʥʠʝ  Mg2+ 

ð ʚʳʩʦʢʦʝ ʠ ʚ ʛʦʨʥʦ ʩʚʝʪʣʦ-ʩʝʨʦʟʝʤʥʳʭ ʧʦʯʚʘʭ ð 1044 ʤʛ/ʵʢʚ. ʥʘ 100 ʛ ʧʦʯʚ. ʕʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʡ ʬʨʘʢʮʠʠ ʩʣʦʠʩʪʳʭ ʩʠʣʠʢʘʪʦʚ ʚ 

ʩʦʩʪʘʚʝ ʤʠʥʝʨʘʣʦʚ.  

ɺ ʁʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʩʦʜʝʨʞʘʥʠʝ ʧʦʛʣʦʧʠʪʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚ ʩʝʨʦʢʦʨʠʯʥʝʚʳʭ 

(ʢʘʰʪʘʥʦʚʳʭ) ʧʦʯʚʘʭ ð ʦʯʝʥʴ ʥʠʟʢʦʝ, ʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ Ca2+ 285-377, Mg2+ ʯʘʩʪʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʩʦʩʪʘʚʣʷʝʪ ð 399-448 ʤʛ/ʢɻʚ ʥʘ 100 ʛ ʧʦʯʚ. 

ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝʤ ʤʠʥʝʨʘʣʦʚ ʚʳʩʦʢʦʜʠʩʧʝʨʩʥʦʡ ʯʘʩʪʠ ʩʤʝʢʪʠʪʘ-ʠʣʣʠʪ 

(ʛʠʜʨʦʩʣʶʜʘ), ʩʣʘʙʦ ʢʘʦʣʠʥʠʪ ʠ ʜʨ. ʤʠʥʝʨʘʣʦʚ ʩʦʩʪʘʚʘ. 
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FERTILITY ECOLOGICAL MODELS  

OF THE MAIN TYPES OF SOILS IN  AZERBAIJAN  

 

ÉMamedova S., Dr. habil., Institute of Soil Science and Agrochemistry 

 of Azerbaijan NAS, Baku, Azerbaijan 

 

ɸʥʥʦʪʘʮʠʷ. ʄʦʜʝʣʠ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʣʝʩʥʳʭ ʫʛʦʜʠʡ ʩʦʩʪʦʷʪ 

ʠʟ ʨʷʜʘ ʙʣʦʢʦʚ (ʘʛʨʦʵʢʦʣʦʛʠʠ, ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚ ʧʦʯʚ, ʧʦʯʚʝʥʥʳʭ ʨʝʞʠʤʦʚ, ʘʛʨʦʬʠʟʠʢʠ, 

ʘʛʨʦʭʠʤʠʠ, ʦʮʝʥʢʠ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʘʛʨʦʤʝʣʠʦʨʘʮʠʠ ʠ ʪ. ʜ.). ʈʘʟʙʦʨ ʥʘʢʦʧʣʝʥʥʳʭ ʜʘʥʥʳʭ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʫʪʝʤ ʩʦʩʪʘʚʣʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʤʦʜʝʣʠ ʧʣʦʜʦʨʦʜʠʷ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʪʨʝʙʥʦʩʪʠ ʟʝʨʥʦʚʳʭ, ʭʣʦʧʢʘ, ʢʘʨʪʦʬʝʣʷ, ʚʠʥʦʛʨʘʜʘ, ʧʘʩʪʙʠʱ, ʯʘʡʥʳʭ 

ʧʣʘʥʪʘʮʠʡ ʠ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʜʦʩʪʠʛʥʫʪʳ ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʩʧʝʭʠ. ʈʝʟʫʣʴʪʘʪʳ 

ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʜʘʥʥʳʤʠ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨ ʚ ʦʪʜʝʣʴʥʳʭ ʭʦʟʷʡʩʪʚʘʭ. 

 

Abstract. Models of soil fertility of agricultural and forest lands consist of a number of blocks 

(agroecology, composition and properties of soils, soil regimes, agrophysics, agrochemistry, 

assessment of soil fertility, land reclamation, etc.). Analysis of the accumulated data shows that by 

compiling a model of the fertility of various soils, depending on the needs of cereals, cotton, 

potatoes, grapes, pastures, tea plantations and other crops, certain successes have been achieved in 

Azerbaijan. The results of these studies are confirmed by the data on crop yields in individual 

farms. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʣʦʜʦʨʦʜʠʷ, ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʧʣʦʜʦʨʦʜʠʝ, 

ʵʬʬʝʢʪʠʚʥʦʝ ʧʣʦʜʦʨʦʜʠʝ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʘʛʨʦʮʝʥʦʟ, ʧʦʯʚʳ ɸʟʝʨʙʘʡʜʞʘʥʘ. 

 

Keywords: fertility ecological models, potential fertility, effective fertility, agriculture, 

agrocenosis, soils of Azerbaijan. 

 

ɺʚʝʜʝʥʠʝ 

ʇʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ ð ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʚ 

ʵʣʝʤʝʥʪʘʭ ʧʠʪʘʥʠʷ, ʚʦʜʝ, ʦʙʝʩʧʝʯʠʚʘʪʴ ʠʭ ʢʦʨʥʝʚʳʝ ʩʠʩʪʝʤʳ ʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʚʦʟʜʫʭʘ ʠ ʪʝʧʣʘ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʇʣʦʜʦʨʦʜʠʝ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʨʘʟʚʠʪʠʷ 

ʧʨʠʨʦʜʥʦʛʦ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʪ.ʝ. ʢʘʞʜʦʡ ʧʦʯʚʝ ʧʨʠʩʫʱʝ ʧʨʠʨʦʜʥʦʝ ʠʣʠ 

ʝʩʪʝʩʪʚʝʥʥʦʝ ʧʣʦʜʦʨʦʜʠʝ, ʢʦʪʦʨʦʝ ʦʙʫʩʣʦʚʣʝʥʦ ʟʘʧʘʩʘʤʠ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ, ʩʦʜʝʨʞʘʥʠʝʤ 

ʛʫʤʫʩʘ ʠ ʝʛʦ ʩʦʩʪʘʚʦʤ, ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʚʦʜʥʦ-ʚʦʟʜʫʰʥʦʛʦ, ʩʦʣʝʚʦʛʦ ʠ ʜʨʫʛʠʭ ʨʝʞʠʤʦʚ ʧʦʯʚʳ, ʝʝ ʨʝʘʢʮʠʝʡ ʠ ʪ.ʜ. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʝʩʪʝʩʩʪʚʝʥʥʦʛʦ, ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʧʣʦʜʦʨʦʜʠʝ ʩʦʟʜʘʝʪʩʷ ʯʝʣʦʚʝʢʦʤ (ʫʜʦʙʨʝʥʠʝ, ʦʨʦʰʝʥʠʝ, 

ʦʙʨʘʙʦʪʢʘ ʧʦʯʚ ʠ ʪ.ʜ.). 
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ʇʦ ʜʦʩʪʫʧʥʦʩʪʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʜʣʷ ʨʘʩʪʝʥʠʡ, ʨʘʟʣʠʯʘʝʪʩʷ ʧʣʦʜʦʨʦʜʠʝ 

ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʠ ʵʬʬʝʢʪʠʚʥʦʝ. ʇʦʪʝʥʮʠʘʣʴʥʦʝ ʧʣʦʜʦʨʦʜʠʝ ð ʵʪʦ ʦʙʱʠʡ ʟʘʧʘʩ ʚʩʝʭ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʝʜʦʩʪʫʧʥʳʭ ʜʣʷ ʨʘʩʪʝʥʠʡ. ʕʬʬʝʢʪʠʚʥʦʝ ʧʣʦʜʦʨʦʜʠʝ ï 

ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʨʘʩʪʝʥʠʡ.  

ʀʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʧʣʦʜʦʨʦʜʠʝ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʢʘʯʝʩʪʚʝʥʥʳʤ ʧʨʠʟʥʘʢʦʤ ʧʦʯʚ, 

ʧʦ ʝʛʦ ʧʘʨʘʤʝʪʨʘʤ ʤʦʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʤʦʜʝʣʠ ʧʣʦʜʦʨʦʜʠʷ ʦʪʜʝʣʴʥʳʭ ʠʭ ʪʠʧʦʚ ʠ ʧʦʜʪʠʧʦʚ 

ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʣʦʜʦʨʦʜʠʝʤ ʧʦʯʚ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʠʭ ʦʭʨʘʥʳ [2, 13]. 

 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺr ʧʦʣʥʝʥ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʠ ʠʟʫʯʝʥʠʶ ʩʚʷʟʠ ʩʦʩʪʘʚʘ ʩʚʦʡʩʪʚ ʧʦʯʚ 

ʩ ʫʨʦʞʘʝʤ ʦʪʜʝʣʴʥʳʭ ʢʫʣʴʪʫʨ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʦ ʨʷʜʫ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʨʘʙʦʪʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʧʦʯʚ ɸʟʝʨʙʘʡʜʞʘʥʘ. ʇʨʠ ʵʪʦʤ ʛʣʘʚʥʘʷ ʟʘʜʘʯʘ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ï 

ʨʘʩʰʠʨʝʥʥʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʠ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʤʦʚʳʭ ʠ ʣʝʩʥʳʭ ʫʛʦʜʠʡ ð ʜʦʣʞʥʘ 

ʨʝʰʘʪʴʩʷ ʧʦ ʣʠʥʠʠ ʦʧʪʠʤʠʟʘʮʠʠ ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚ ʧʦʯʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʫʨʦʚʝʥʴ ʠʭ 

ʧʣʦʜʦʨʦʜʠʷ, ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʨʫʛʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ 

ʂ ʯʠʩʣʫ ʚʘʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ ʧʦʯʚʦʚʝʜʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ʩ ʫʯʝʪʦʤ ʠʭ ʪʨʝʙʦʚʘʥʠʡ, ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚ 

ʧʦʯʚ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʫʨʦʞʘʡʥʦʩʪʴ 

ʘʛʨʦʮʝʥʦʟʦʚ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʪʘʢʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʪʦʯʥʳʡ ʫʯʝʪ 

ʧʘʨʘʤʝʪʨʦʚ ʠʟʫʯʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʢʦʥʢʨʝʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʫʧʨʘʚʣʝʥʠʶ 

ʧʣʦʜʦʨʦʜʠʝʤ ʧʦʯʚ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 

ɺʩʝ ʵʪʦ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʤʦʜʝʣʝʡ ʧʣʦʜʦʨʦʜʠʷ. 

ʇʦ ʤʥʝʥʠʶ ʃ. ʃ. ʐʠʰʦʚʘ, ʤʦʜʝʣʠ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ð ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʘʛʨʦʥʦʤʠʯʝʩʢʠʭ ʟʥʘʯʠʤʳʭ ʩʚʦʡʩʪʚ ʠ ʧʦʯʚʝʥʥʳʭ ʨʝʞʠʤʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʧʨʝʜʝʣʝʥʥʦʤʫ 

ʫʨʦʚʥʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ. ʊʘʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʤʦʜʝʣʠ ʧʦʯʚ 

ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ ʧʣʦʜʦʨʦʜʠʷ [5]. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʦʩʪʘʚʣʝʥʠʝ ʤʦʜʝʣʝʡ ʧʣʦʜʦʨʦʜʠʷ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʪʨʝʙʥʦʩʪʠ ʟʝʨʥʦʚʳʭ, ʭʣʦʧʢʘ, ʚʠʥʦʛʨʘʜʘ, ʯʘʷ, ʧʣʦʜʦʚʳʭ, ʧʘʩʪʙʠʱ, ʣʝʩʘ ʠ 

ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ ʚʝʩʴʤʘ ʧʝʨʩʧʝʢʪʠʚʥʦ. ʈʝʟʫʣʴʪʘʪʳ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʘʢʠʭ ʨʘʟʨʘʙʦʪʦʢ 

ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʜʘʥʥʳʤʠ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨ ʚ ʦʪʜʝʣʴʥʳʭ ʭʦʟʷʡʩʪʚʘʭ. 

ʋʧʨʘʚʣʝʥʠʝ ʧʦʯʚʝʥʥʳʤ ʧʣʦʜʦʨʦʜʠʝʤ ʦʩʥʦʚʘʥʦ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʩʦʩʪʦʷʥʠʠ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʚʟʘʠʤʦʩʚʷʟʝʡ ʧʦʯʚʝʥʥʳʭ ʩʚʦʡʩʪʚ, ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʈʝʰʝʥʠʝ ʦ 

ʧʨʦʚʝʜʝʥʠʠ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʧʨʠʥʠʤʘʝʪʩʷ ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʬʘʢʪʠʯʝʩʢʠʭ 

ʟʥʘʯʝʥʠʡ ʢʦʤʧʣʝʢʩʘ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʦʩʪʦʷʥʠʝ, ʠ ʩʧʨʘʚʦʯʥʳʭ ʜʘʥʥʳʭ ʦʙ 

ʦʙʲʝʢʪʝ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʧʣʦʜʦʨʦʜʠʷ.  

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʜʥʦʛʦ ʠʟ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʤʦʜʝʣʝʡ, ʮʝʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ 

ʧʣʦʜʦʨʦʜʠʷ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ: 1) ʜʠʘʛʥʦʩʪʠʢʫ ʫʨʦʚʥʷ ʧʣʦʜʦʨʦʜʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʧʦʣʝʡ ʧʦ ʜʘʥʥʳʤ ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʩ ʫʯʝʪʦʤ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ; 2) 

ʧʨʦʛʥʦʟ ʫʨʦʞʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʨʘʟʣʠʯʥʳʝ ʧʦ ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ ʛʦʜʳ; 3) 

ʚʳʷʚʣʝʥʠʝ ʬʘʢʪʦʨʦʚ, ʣʠʤʠʪʠʨʫʶʱʠʭ ʫʩʪʦʡʯʠʚʳʡ ʫʨʦʞʘʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʘ 

ʢʦʥʢʨʝʪʥʦʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʦʣʝ; 4) ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʬʘʢʪʦʨʦʚ ʠ ʩʪʝʧʝʥʠ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ [3, 7]. 
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ʇʨʠ ʧʦʜʙʦʨʝ ʧʦʢʘʟʘʪʝʣʝʡ, ʟʥʘʯʠʤʳʭ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʤʦʚʳʭ ʠ ʣʝʩʥʳʭ ʫʛʦʜʠʡ, ʫʯʪʝʥʳ 

ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʅ. ʅ. ʈʦʟʦʚʘ, ɼ. ʉ. ɹʫʣʛʘʢʦʚʘ, ʅ. ʅ. ɺʘʜʢʦʚʩʢʦʡ (1984). ɺ 

ʫʩʣʦʚʠʷʭ ɸʟʝʨʙʘʡʜʞʘʥʘ ð ʢʘʞʜʘʷ ʤʦʜʝʣʴ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʩʦʩʪʦʠʪ ʠʟ 9 ʙʣʦʢʦʚ, 

ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʟʥʘʯʠʤʦʩʪʠ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʧʦʯʚʝʥʥʳʤ ʧʣʦʜʦʨʦʜʠʝʤ, ʚ ʨʘʤʢʘʭ ʟʦʥʘʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʟʝʤʣʝʜʝʣʠʷ [4, 6]. 

1. ɹʣʦʢ ʘʛʨʦʵʢʦʣʦʛʠʠ ʜʘʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʢʣʠʤʘʪʘ (ʩʨʝʜʥʠʝ ʤʥʦʛʦʣʝʪʥʠʝ ʜʘʥʥʳʝ ʥʘ 

ʟʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ) ʧʨʠʟʝʤʥʦʛʦ ʩʣʦʷ ʚʦʟʜʫʭʘ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʣʠʰʴ ʚ ʫʩʣʦʚʠʷʭ 

ʥʝʦʨʦʰʘʝʤʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, ʭʦʪʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʛʦʜʘ ʠ ʪʝʨʨʠʪʦʨʠʠ ʦʪʜʝʣʴʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ 

ʠʟʤʝʥʷʪʴʩʷ ʤʝʪʦʜʘʤʠ ʤʝʣʠʦʨʘʮʠʠ. 

2. ɹʣʦʢ ʧʦʯʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ, ʚʢʣʶʯʘʶʱʠʡ ʥʝʠʟʤʝʥʷʝʤʳʝ ʧʘʨʘʤʝʪʨʳ 

(ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʤʠʥʝʨʘʣʴʥʳʝ ʙʠʦʛʝʥʥʳʝ ʵʣʝʤʝʥʪʳ) ʠ ʧʨʘʢʪʠʯʝʩʢʠ 

ʪʨʫʜʥʦʠʟʤʝʥʷʝʤʳʝ (ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ, ʧʦʯʚʝʥʥʳʡ ʧʦʛʣʦʱʘʶʱʠʡ ʢʦʤʧʣʝʢʩ), ʧʦʟʚʦʣʷʝʪ ʜʘʪʴ 

ʦʮʝʥʢʫ ʫʨʦʚʥʶ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ, ʩʣʦʞʠʚʰʝʤʫʩʷ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʠ ʦʧʨʝʜʝʣʠʪʴ 

ʥʘʧʨʘʚʣʝʥʠʝ ʚʦʟʤʦʞʥʦʛʦ ʝʛʦ ʧʦʚʳʰʝʥʠʷ ʯʝʨʝʟ ʫʩʪʨʘʥʝʥʠʝ ʠʣʠ ʠʟʤʝʥʝʥʠʝ ʣʠʤʠʪʠʨʫʶʱʠʭ 

ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʩʦʩʪʘʚʘ. 

3. ɹʣʦʢ ʧʦʯʚʝʥʥʳʭ ʨʝʞʠʤʦʚ, ʢʦʪʦʨʳʡ ʦʪʨʘʞʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʯʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ð ʚʣʘʛʠ, ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ð ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʠʟʝʤʥʦʛʦ ʩʣʦʷ ʠ ʨʘʩʪʝʥʠʷʤʠ. ʇʘʨʘʤʝʪʨʳ 

ʵʪʦʛʦ ʙʣʦʢʘ ʤʦʛʫʪ ʨʝʛʫʣʠʨʦʚʘʪʴʩʷ. 

4. ɹʣʦʢ ʧʦʯʚʝʥʥʳʭ ʩʚʦʡʩʪʚ, ʚʢʣʶʯʘʶʱʠʭ ʬʠʟʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʠ ʧʦʜʚʠʞʥʳʝ ʬʦʨʤʳ 

ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʠʪʘʥʠʝ ʨʘʩʪʝʥʠʡ. ʇʘʨʘʤʝʪʨʳ ʙʣʦʢʘ ʤʦʛʫʪ ʙʳʪʴ 

ʠʟʤʝʥʝʥʳ. 

5. ɹʣʦʢ ʦʮʝʥʢʠ ʧʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʫʶʱʠʡ ʠ ʚʳʩʦʢʠʡ ʫʨʦʚʥʠ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʚ ʙʘʣʣʘʭ 

ʫʨʦʞʘʡʥʦʩʪʠ ʚʝʜʫʱʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʦʪʢʨʳʚʘʷ ʪʝʤ ʩʘʤʳʤ ʧʝʨʩʧʝʢʪʠʚʫ 

ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʫʣʴʪʫʨ. 

6. ɹʣʦʢ ʙʠʦʤʝʪʨʠʠ ʦʪʜʝʣʴʥʳʭ ʢʫʣʴʪʫʨ ʜʘʝʪ ʥʘʤ ʪʦʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʫʨʦʞʘʡʥʦʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʤʦʚʳʭ ʠ ʣʝʩʥʳʭ ʫʛʦʜʠʡ, ʦ ʨʦʩʪʝ ʠ 

ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʝ ʦʪʜʝʣʴʥʳʭ ʢʫʣʴʪʫʨ, ʦ ʢʦʨʥʝ ʠ ʪʦʣʱʠʥʝ ʰʪʘʤʙʘ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʩʘʞʜʝʥʠʡ, 

ʪ.ʝ. ʦ ʧʘʨʘʤʝʪʨʘʭ, ʢʦʪʦʨʳʤʠ ʤʦʞʥʦ ʫʧʨʘʚʣʷʪʴ ʥʘʟʚʘʥʥʳʤ ʙʣʦʢʦʤ. 

7. ɹʣʦʢ ʬʘʫʥʳ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʠʭ ʯʠʩʣʝʥʥʦʩʪʴ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʧʣʦʱʘʜʠ. 

8. ɹʣʦʢ ʘʛʨʦʤʝʣʠʦʨʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʦʙʝʩʧʝʯʠʪʴ ʩʦʭʨʘʥʝʥʠʝ ʧʦʯʚ ʠ ʧʦʚʳʰʝʥʠʝ ʠʭ ʧʣʦʜʦʨʦʜʠʷ ʜʦ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ 

ʧʨʠ ʠʥʪʝʥʩʠʚʥʳʭ ʩʠʩʪʝʤʘʭ ʟʝʤʣʝʜʝʣʠʷ. ʕʪʦʪ ʙʣʦʢ ʧʦʟʚʦʣʷʝʪ ʩʝʟʦʥʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ 

ʧʘʨʘʤʝʪʨʳ ʙʣʦʢʦʚ ʘʛʨʦʢʣʠʤʘʪʘ, ʧʦʯʚʝʥʥʳʭ ʨʝʞʠʤʦʚ ʠ ʩʚʦʡʩʪʚ, ʘ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʩʦʩʪʘʚʘ ʧʦʯʚ. 

9. ɹʣʦʢ ʥʘʙʣʶʜʝʥʠʷ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʫʧʨʘʚʣʝʥʠʝ 

ʧʣʦʜʦʨʦʜʠʝʤ ʧʦʯʚ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʝʛʦ ʜʝʛʨʘʜʘʮʠʠ. ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʤʦʥʠʪʦʨʠʥʛʘ ʦʙʣʝʛʯʠʪ 

ʨʝʰʝʥʠʝ ʤʥʦʛʠʭ ʚʦʧʨʦʩʦʚ: ʩʦʟʜʘʥʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ ʩʣʝʞʝʥʠʷ ʟʘ ʧʘʨʘʤʝʪʨʘʤʠ 

ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ, ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʚʝʛʝʪʘʮʠʦʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʦʟʜʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʙʘʥʢʘ ʧʦʯʚʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʩʠʩʪʝʤʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʧʦʯʚ. 

ʅʘʜʦ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʧʦʣʥʦʝ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʨʘʙʦʪ ʧʦ ʚʩʝʤ ʜʝʚʷʪʠ ʙʣʦʢʘʤ ð ʦʯʝʥʴ 

ʩʣʦʞʥʦʝ ʜʝʣʦ. ʅʦ ʚ ʪʘʢʦʤ ʚʠʜʝ ʤʦʜʝʣʠ ʧʣʦʜʦʨʦʜʠʷ ʤʦʛʫʪ ʫʞʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ (ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʣʠʤʘʪʘ, ʨʝʞʠʤʦʚ, ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ); ʚʘʞʥʦ 

ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʥʘʰ ʧʦʜʭʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʠ ʚʝʜʝʥʠʝ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʢʘʯʝʩʪʚʝ ʩʦʩʪʘʚʥʦʡ 
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ʯʘʩʪʠ ʧʨʦʮʝʩʩʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ [8-10]. 

ʈʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʠ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʩʦʩʪʦʷʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ: 

1. ʉʙʦʨ ʧʝʨʚʠʯʥʳʭ ʜʘʥʥʳʭ. ɺ ʦʩʥʦʚʫ ʤʦʜʝʣʠ ʙʳʣʠ ʧʦʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʜʣʠʪʝʣʴʥʳʭ 

ʧʦʣʝʚʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʦʧʳʪʦʚ. ʆʥʠ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʟʦʥʘʭ ɸʟʝʨʙʘʡʜʞʘʥʘ (ɻ. ɸ. ɸʣʠʝʚ, ʄ. ʕ. ʉʘʣʘʝʚ, ʂ. ɸ. ɸʣʝʢʧʝʨʦʚ, ɻ. ʐ. ʄʘʤʝʜʦʚ, ʄ. ʇ. 

ɹʘʙʘʝʚ, ɺ. ɻ. ɻʘʩʘʥʦʚ, ɹ. ʀ. ɻʘʩʘʥʦʚ, ɸ. ʅ. ɻʶʣʴʘʭʤʝʜʦʚ, ʌ. ɻ. ɸʭʫʥʜʦʚ, ɸ. ɻ. ɹʘʙʘʝʚ ʠ ʜʨ.). 

ʉʦʙʠʨʘʣʠʩʴ ʪʘʢʞʝ ʬʦʥʜʦʚʳʝ ʤʘʪʝʨʠʘʣʳ ʀʥʩʪʠʪʫʪʘ ʇʦʯʚʦʚʝʜʝʥʠʷ ʠ ɸʛʨʦʭʠʤʠʠ ʅɸʅɸ, 

ʀʥʩʪʠʪʫʪʘ ɻʝʦʛʨʘʬʠʠ ʠ ʪ.ʜ. 

2. ʇʝʨʚʠʯʥʘʷ ʦʙʨʘʙʦʪʢʘ (ʘʥʘʣʠʟ) ʜʘʥʥʳʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʡ ʦʙʨʘʙʦʪʢʠ ʙʳʣʘ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʦ ʢʦʥʮʝʧʮʠʷ ʦʙ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʣʠʤʠʪʠʨʦʚʘʥʠʷ ʫʨʦʞʘʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʡ ʩʠʩʪʝʤʳ ʟʝʤʣʝʜʝʣʠʷ.  

3. ɿʘʧʦʣʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ. ʉʣʝʜʫʶʱʠʝ ʵʪʘʧʳ ʨʘʟʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʤʦʜʝʣʠ ʧʣʦʜʦʨʦʜʠʷ ʩʚʷʟʘʥʳ ʩ ʦʙʦʙʱʝʥʠʝʤ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʳʨʘʙʦʪʘʥʥʦʡ 

ʢʦʥʮʝʧʮʠʠ ʚ ʮʝʣʷʭ ʫʪʦʯʥʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʫʨʦʚʥʝʡ ʠ ʧʦʩʪʨʦʝʥʠʝ ʩʧʨʘʚʦʯʥʳʭ ʜʘʥʥʳʭ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʦ ʦʪʜʝʣʴʥʳʤ ʪʠʧʘʤ ʧʦʯʚ ʥʘʭʦʜʷʪʩʷ çʥʦʨʤʘʪʠʚʥʳʝè 

(ʦʧʪʠʤʘʣʴʥʳʝ, ʤʦʜʝʣʴʥʳʝ) ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʧʨʦʚʦʜʠʪʩʷ ʩʨʘʚʥʝʥʠʝ ʠʭ ʩ ʬʘʢʪʠʯʝʩʢʠʤʠ 

[1; 3]. ʈʝʟʫʣʴʪʘʪʳ ʨʘʟʨʘʙʦʪʢʠ ʦʙʦʩʥʦʚʳʚʘʶʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠ. ʉ. ɿ. ʄʘʤʝʜʦʚʘ (1989, 1998) 

ʨʘʟʨʘʙʦʪʘʣʘ ʤʦʜʝʣʠ ʧʣʦʜʦʨʦʜʠʷ ʞʝʣʪʦʟʝʤʥʳʭ ʧʦʯʚ ʧʦʜ ʯʘʡʥʳʤʠ ʧʣʘʥʪʘʮʠʷʤʠ ʃʝʥʢʦʨʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʘ ʄ. ʄ. ɸʩʢʝʨʦʚʘ ʨʘʟʨʘʙʦʪʘʣʘ ʤʦʜʝʣʠ ʧʣʦʜʦʨʦʜʠʷ ʩʝʨʦʟʝʤʥʳʭ ʧʦʯʚ ʧʦʜ 

ʭʣʦʧʯʘʪʥʠʢʦʤ ʂʘʨʘʙʘʭʩʢʦʡ ʩʪʝʧʠ [1, 15]. 

ʇʦ ʨʘʟʨʘʙʦʪʢʝ ɻ. ʐ. ʄʘʤʝʜʦʚʘ, ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʦʟʜʘʥʳ 12 ʦʩʥʦʚʥʳʭ ʤʦʜʝʣʝʡ (ʩ ʫʯʝʪʦʤ ʘʛʨʦʮʝʥʦʟʦʚ, ʢʦʨʤʦʚʳʭ ʠ ʣʝʩʥʳʭ 

ʫʛʦʜʠʡ) ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʧʦʯʚ [2; 3; 15]:  

1) ʛʦʨʥʦ-ʣʫʛʦʚʳʭ, ʜʝʨʥʦʚʳʭ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʣʝʪʥʠʭ 

ʧʘʩʪʙʠʱ ʠ ʩʝʥʦʢʦʩʦʚ;  

2) ʙʫʨʳʭ ʛʦʨʥʦ-ʣʝʩʥʳʭ; 

3) ʢʦʨʠʯʥʝʚʳʭ ʛʦʨʥʦ-ʣʝʩʥʳʭ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʣʝʩʦʚ ʠ 

ʚʚʝʜʝʥʠʝ ʚ ʠʭ ʩʦʩʪʘʚ ʮʝʥʥʳʭ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ ʣʝʩʥʳʭ ʧʦʨʦʜ;  

4) ʛʦʨʥʳʭ ʯʝʨʥʦʟʝʤʦʚ ʜʣʷ ʟʝʨʥʦʚʳʭ ʠ ʢʘʨʪʦʬʝʣʷ;  

5) ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʭ;  

6) ʢʘʰʪʘʥʦʚʳʭ;  

7) ʢʦʨʠʯʥʝʚʳʭ;  

8) ʩʝʨʦʟʝʤʥʳʭ ʜʣʷ ʚʠʥʦʛʨʘʜʥʠʢʦʚ, ʟʝʨʥʦʚʳʭ ʠ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ;  

9) ʩʝʨʦʟʝʤʥʳʭ;  

10) ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʭ; 

11) ʩʝʨʦʟʝʤʥʦʣʫʛʦʚʳʭ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʭʣʦʧʯʘʪʥʠʢʘ;  

12) ʞʝʣʪʦʟʝʤʥʳʭ ʜʣʷ ʯʘʝʚʦʜʩʪʚʘ ʠ ʜʨʫʛʠʭ ʩʫʙʪʨʦʧʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ [11, 12, 14]. 
 

ʊʘʙʣʠʮʘ. 
ʌɸʂʊʀʏɽʉʂʀɽ ʀ ʆʇʊʀʄɸʃʔʅʓɽ ʇɸʈɸʄɽʊʈʓ ʉɺʆʁʉʊɺ ʇʆʏɺ ɸɿɽʈɹɸʁɼɾɸʅɸ 

 

ʉʚʦʡʩʪʚʘ ʧʦʯʚ 
ʌʘʢʪʠʯʝʩʢʠʝ ʆʧʪʠʤʘʣʴʥʳʝ 

ʤ ʠʥʪʝʨʚʘʣʳ ʤ ʠʥʪʝʨʚʘʣʳ 

ɻʦʨʥʦ-ʣʫʛʦʚʳʝ ʧʦʯʚʳ 

ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ, % 6,4 4,3-8,5 6,9 4,8-9,0 

ɿʘʧʘʩʳ ʛʫʤʫʩʘ, ʪ/ʛʘ, ʚ ʩʣʦʝ:     

0-20 ʩʤ - - - - 

0-50 ʩʤ - - - - 

0-100 ʩʤ 682,5 460-935 735 480-990 
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ʉʚʦʡʩʪʚʘ ʧʦʯʚ 
ʌʘʢʪʠʯʝʩʢʠʝ ʆʧʪʠʤʘʣʴʥʳʝ 

ʤ ʠʥʪʝʨʚʘʣʳ ʤ ʠʥʪʝʨʚʘʣʳ 

ʇʣʦʪʥʦʩʪʴ, ʛ/ʩʤ3 1,1 1,0-1,1 1,1 1,0-1,1 

ʋʜʝʣʴʥʘʷ ʤʘʩʩʘ, ʛ/ʩʤ3 2,44 2,35-2,53 2,43 2,27-2,69 

ʉʫʤʤʘ ʦʙʤʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ, ʤʛ.ʵʢʚ 25,8 20,5-31,0 30,7 28,7-32,6 

ʉʦʜʝʨʞʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ, % 49,7 31,7-67,6 54,0 40,0-68,0 

ʉʦʜʝʨʞʘʥʠʝ ʠʣʘ, % 25 20-30 21 20-22 

ʉʦʜʝʨʞʘʥʠʝ ʚʦʜʦʧʨʦʯʥʳʭ ʘʛʨʝʛʘʪʦʚ, >0,25 ʤʤ 69,5 65-74 71,5 65-78 

ʇʦʜʚʠʞʥʳʡ ʬʦʩʬʦʨ, ʤʛ/ʢʛ 51,5 40,0-63,0 58,5 45,0-72,0 

ʆʙʤʝʥʥʳʡ ʢʘʣʠʡ, ʤʛ/ʢʛ - - - - 

N/NO3+N/NH3, ʤʛ/ʢʛ - - - - 

ʨʅ 5,8 5,2-6,4 5,9 5,5-6,4 

ʇʦʨʦʟʥʦʩʪʴ, % 56,9 51,5-62,3 57,8 51,1-64,4 

ʇʦʣʝʚʘʷ ʚʣʘʛʦʝʤʢʦʩʪʴ (ʇɺ), ʤ3/ʛʘ - - 4250 4000-4500 

ɺʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʤʤ/ʯʘʩ - - 208 200-216 

ɿʘʧʘʩ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ, ʪʳʩ.ʤʤ - - 21 21 

ɾʝʣʪʦʟʝʤʥʳʝ. I. ɻʦʨʥʦ-ʣʝʩʥʳʝ ʞʝʣʪʦʟʝʤʥʳʝ ʧʦʯʚʳ 

ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ, % 3,0 1,3-4,6 3,5 3-4 

ɿʘʧʘʩʳ ʛʫʤʫʩʘ, ʪ/ʛʘ, ʚ ʩʣʦʝ:     

0-20 ʩʤ - - - - 

0-50 ʩʤ - - - - 

0-100 ʩʤ 377,0 156-598 458,5 393-524 

ʇʣʦʪʥʦʩʪʴ, ʛ/ʩʤ3 1,24 1,2-1,3 1,25 1,2-1,3 

ʋʜʝʣʴʥʘʷ ʤʘʩʩʘ, ʛ/ʩʤ3 2,67 2,65-2,70 2,65 2,60-2,70 

ʉʫʤʤʘ ʦʙʤʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ, ʤʛ.ʵʢʚ 31,5 28-35 25,0 20-30 

ʉʦʜʝʨʞʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ, % 55,0 52,0-58,0 55,0 50-60 

ʉʦʜʝʨʞʘʥʠʝ ʠʣʘ, % 25,4 20,3-30,5 27,5 27,0-30 

ʉʦʜʝʨʞʘʥʠʝ ʚʦʜʦʧʨʦʯʥʳʭ ʘʛʨʝʛʘʪʦʚ, >0,25 ʤʤ 56,0 51,0-61,0 65,0 60-70 

ʇʦʜʚʠʞʥʳʡ ʬʦʩʬʦʨ, ʤʛ/ʢʛ 154,5 142-167 175 150-200 

ʆʙʤʝʥʥʳʡ ʢʘʣʠʡ, ʤʛ/ʢʛ 158,5 140-177 160 140-180 

N/NO3+N/NH3, ʤʛ/ʢʛ 55,5 44-67 70 60-80 

ʨʅ (ʚʦʜʥ.) 5,8 5,6-6,0 5,3 5,0-5,5 

ʨʅ (ʩʦʣʝʚ.) 4,8 4,6-5,1 4,3 4,0-4,5 

ʇʦʨʦʟʥʦʩʪʴ, % 53,5 51-56 60 55-65 

ʇʦʣʝʚʘʷ ʚʣʘʛʦʝʤʢʦʩʪʴ (ʇɺ), ʤ3/ʛʘ - - 3250 3000-3500 

ɿʘʧʘʩ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ, ʪʳʩ.ʤʤ - - 13 11-15 

ɺʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʤʤ/ʯʘʩ - - 113 100-126 

II. ɾʝʣʪʦʟʝʤʥʦ-ʧʩʝʚʜʦʧʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ 

ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ, % 2,2 1,1-3,2 3,5 3-4 

ɿʘʧʘʩʳ ʛʫʤʫʩʘ, ʪ/ʛʘ, ʚ ʩʣʦʝ:     

0-20 ʩʤ - - - - 

0-50 ʩʤ - - - - 

0-100 ʩʤ 296,0 143-448 490,0 420,0-560,0 

ʇʣʦʪʥʦʩʪʴ, ʛ/ʩʤ3 1,35 1,39-1,40 1,25 1,23-1,27 

ʋʜʝʣʴʥʘʷ ʤʘʩʩʘ, ʛ/ʩʤ3 2,72 2,67-2,77 2,69 2,63-2,75 

ʉʫʤʤʘ ʦʙʤʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ, ʤʛ.ʵʢʚ 22,5 19-26 25,0 20,0-30,0 

ʉʦʜʝʨʞʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ, % 60,5 58-63 55,0 50-60 

ʉʦʜʝʨʞʘʥʠʝ ʠʣʘ, % 27,4 22,9-31,8 27,5 20,0-35,0 

ʉʦʜʝʨʞʘʥʠʝ ʚʦʜʦʧʨʦʯʥʳʭ ʘʛʨʝʛʘʪʦʚ, >0,25 ʤʤ 62,0 60-64 65 60-70 

ʇʦʜʚʠʞʥʳʡ ʬʦʩʬʦʨ, ʤʛ/ʢʛ 137,5 88-187 175 150-200 

ʆʙʤʝʥʥʳʡ ʢʘʣʠʡ, ʤʛ/ʢʛ 114,5 106-123 160 140-180 

N/NO3+N/NH3, ʤʛ/ʢʛ 42 38-46 70 60-80 

ʨʅ (ʚʦʜʥ.) 5,9 5,7-6,0 5,3 5,0-5,5 
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ʉʚʦʡʩʪʚʘ ʧʦʯʚ 
ʌʘʢʪʠʯʝʩʢʠʝ ʆʧʪʠʤʘʣʴʥʳʝ 

ʤ ʠʥʪʝʨʚʘʣʳ ʤ ʠʥʪʝʨʚʘʣʳ 

ʨʅ (ʩʦʣʝʚ.) 4,8 4,6-4,9 4,3 4,0-4,5 

ʇʦʨʦʟʥʦʩʪʴ, % 49,5 46-53 60 55-65 

ʇʦʣʝʚʘʷ ʚʣʘʛʦʝʤʢʦʩʪʴ (ʇɺ), ʤ3/ʛʘ - - 4250 4000-4500 

ɿʘʧʘʩ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ, ʪʳʩ.ʤʤ - - 13 11-15 

ɺʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʤʤ/ʯʘʩ 65,3 46,6-84,0 108 90-126 

III. ɾʝʣʪʦʟʝʤʥʦ-ʧʩʝʚʜʦʧʦʜʟʦʣʠʩʪʦ-ʛʣʝʝʚʳʝ 

ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ, % 2,0 1,1-2,9 3,5 3-4 

ɿʘʧʘʩʳ ʛʫʤʫʩʘ, ʪ/ʛʘ, ʚ ʩʣʦʝ:     

0-20 ʩʤ - - - - 

0-50 ʩʤ - - - - 

0-100 ʩʤ 274,5 143-406 472,5 405,0-540,0 

ʇʣʦʪʥʦʩʪʴ, ʛ/ʩʤ3 1,31 1,3-1,4 1,25 1,23-1,27 

ʋʜʝʣʴʥʘʷ ʤʘʩʩʘ, ʛ/ʩʤ3 2,72 2,69-2,74 2,71 2,67-2,74 

ʉʫʤʤʘ ʦʙʤʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ, ʤʛ.ʵʢʚ 27 2,40-30,0 25,0 20,0-30,0 

ʉʦʜʝʨʞʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ, % 57 52-62 55 50-60 

ʉʦʜʝʨʞʘʥʠʝ ʠʣʘ, % 27,1 25,7-28,4 27,5 25,0-30,0 

ʉʦʜʝʨʞʘʥʠʝ ʚʦʜʦʧʨʦʯʥʳʭ ʘʛʨʝʛʘʪʦʚ, >0,25 ʤʤ 51,5 44-59 65 60-70 

ʇʦʜʚʠʞʥʳʡ ʬʦʩʬʦʨ, ʤʛ/ʢʛ 106 98-114 175 150-200 

ʆʙʤʝʥʥʳʡ ʢʘʣʠʡ, ʤʛ/ʢʛ 143 112-174 160 140-180 

N/NO3+N/NH3, ʤʛ/ʢʛ 41 35-47 70 60-80 

ʨʅ (ʚʦʜʥ.) 5,8 5,5-6,0 5,2 5,0-5,5 

ʨʅ (ʩʦʣʝʚ.) 4,8 4,6-5,0 4,2 4,0-4,5 

ʇʦʨʦʟʥʦʩʪʴ, % 51,5 48-55 60 55-65 

ʇʦʣʝʚʘʷ ʚʣʘʛʦʝʤʢʦʩʪʴ (ʇɺ), ʤ3/ʛʘ - - 3750 3500-4000 

ɺʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʤʤ/ʯʘʩ 89,6 74,2-105,0 80 70-90 

ɿʘʧʘʩ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ, ʪʳʩ.ʤʤ - - 13 11-15 

ɻʦʨʥʦ-ʣʝʩʥʳʝ ʙʫʨʳʝ ʧʦʯʚʳ 

ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ, % 2,9 1,8-4,0 4,2 2,8-5,6 

ɿʘʧʘʩʳ ʛʫʤʫʩʘ, ʪ/ʛʘ, ʚ ʩʣʦʝ:     

0-20 ʩʤ - - - - 

0-50 ʩʤ - - - - 

0-100 ʩʤ 310 180-440 448 280-616 

ʇʣʦʪʥʦʩʪʴ, ʛ/ʩʤ3 1,1 1,0-1,1 1,1 1,0-1,1 

ʋʜʝʣʴʥʘʷ ʤʘʩʩʘ, ʛ/ʩʤ3 2,62 2,60-2,63 2,62 2,59-2,65 

ʉʫʤʤʘ ʦʙʤʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ, ʤʛ.ʵʢʚ 29,1 27,9-30,3 29,2 28,4-29,9 

ʉʦʜʝʨʞʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ, % 47,8 44,9-50,6 50,0 45,0-55,0 

ʉʦʜʝʨʞʘʥʠʝ ʠʣʘ, % 23,1 16,2-30,0 28,0 26,0-30,0 

ʉʦʜʝʨʞʘʥʠʝ ʚʦʜʦʧʨʦʯʥʳʭ ʘʛʨʝʛʘʪʦʚ, >0,25 ʤʤ 67,5 60-75 68 60-76 

ʇʦʜʚʠʞʥʳʡ ʬʦʩʬʦʨ, ʤʛ/ʢʛ 29,5 27,0-32,0 30,0 25,0-35,0 

ʆʙʤʝʥʥʳʡ ʢʘʣʠʡ, ʤʛ/ʢʛ - - - - 

N/NO3+N/NH3, ʤʛ/ʢʛ - - - - 

ʨʅ (ʚʦʜʥ.) 6,2 5,0-7,3 6,0 5,0-7,0 

ʇʦʨʦʟʥʦʩʪʴ, % 56,0 49,8-62,2 56,5 49,5-63,4 

ʇʦʣʝʚʘʷ ʚʣʘʛʦʝʤʢʦʩʪʴ (ʇɺ), ʤ3/ʛʘ - - 3750 3500-4000 

ɺʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʤʤ/ʯʘʩ - - 1322,5 1000-1645 

ɿʘʧʘʩ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ, ʪʳʩ.ʤʤ - - 21 21 

ɻʦʨʥʦ-ʣʝʩʥʳʝ ʢʦʨʠʯʥʝʚʳʝ ʧʦʯʚʳ 

ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ, % 3,0 1,4-4,5 3,2 1,9-4,5 

ɿʘʧʘʩʳ ʛʫʤʫʩʘ, ʪ/ʛʘ, ʚ ʩʣʦʝ:     

0-20 ʩʤ - - - - 

0-50 ʩʤ - - - - 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ5. 2021 

https://doi.org/10.33619/2414-2948/66 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 105 

 

ʉʚʦʡʩʪʚʘ ʧʦʯʚ 
ʌʘʢʪʠʯʝʩʢʠʝ ʆʧʪʠʤʘʣʴʥʳʝ 

ʤ ʠʥʪʝʨʚʘʣʳ ʤ ʠʥʪʝʨʚʘʣʳ 

0-100 ʩʤ 376,5 168-585 406,5 228-585 

ʇʣʦʪʥʦʩʪʴ, ʛ/ʩʤ3 1,2 1,1-1,2 1,2 1,1-1,2 

ʋʜʝʣʴʥʘʷ ʤʘʩʩʘ, ʛ/ʩʤ3 2,61 2,59-2,64 2,63 2,59-2,67 

ʉʫʤʤʘ ʦʙʤʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ, ʤʛ.ʵʢʚ 25,0 20,0-30,0 28,6 27,6-29,6 

ʉʦʜʝʨʞʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ, % 55,4 32,5-78,3 52,0 23,0-80,0 

ʉʦʜʝʨʞʘʥʠʝ ʠʣʘ, % 24,3 18,5-30,0 29,0 28,0-30,0 

ʉʦʜʝʨʞʘʥʠʝ ʚʦʜʦʧʨʦʯʥʳʭ ʘʛʨʝʛʘʪʦʚ, >0,25 ʤʤ 65 55-75 66,5 55,78 

ʇʦʜʚʠʞʥʳʡ ʬʦʩʬʦʨ, ʤʛ/ʢʛ 28,5 18-39 37,5 15-60 

ʆʙʤʝʥʥʳʡ ʢʘʣʠʡ, ʤʛ/ʢʛ 149 98-200 600 200-1000 

N/NO3+N/NH3, ʤʛ/ʢʛ 60 35-85 90 20-160 

ʨʅ (ʚʦʜʥ.) 7,9 7,3-8,5 7,5 7,0-8,0 

ʇʦʨʦʟʥʦʩʪʴ, % 53,5 49,9-57,0 54,1 51,0-57,1 

ʇʦʣʝʚʘʷ ʚʣʘʛʦʝʤʢʦʩʪʴ (ʇɺ), ʤ3/ʛʘ - - 3750 3500-4000 

ɺʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʤʤ/ʯʘʩ - - 242 200-284 

ɿʘʧʘʩ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ, ʪʳʩ.ʤʤ - - 21 21 

ɻʦʨʥʳʝ ʯʝʨʥʦʟʝʤʥʳʝ ʧʦʯʚʳ 

ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ, % 3,9 2,4-5,3 4,3 2,5-6,0 

ɿʘʧʘʩʳ ʛʫʤʫʩʘ, ʪ/ʛʘ, ʚ ʩʣʦʝ:     

0-20 ʩʤ     

0-50 ʩʤ     

0-100 ʩʤ 411,5 240-583 455 250-660 

ʇʣʦʪʥʦʩʪʴ, ʛ/ʩʤ3 1,1 1,0-1,1 1,1 1,0-1,1 

ʋʜʝʣʴʥʘʷ ʤʘʩʩʘ, ʛ/ʩʤ3 2,64 262-266 2,64 2,59-2,68 

ʉʫʤʤʘ ʦʙʤʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ, ʤʛ.ʵʢʚ 30,6 25,7-35,4 34,0 30,0-38,0 

ʉʦʜʝʨʞʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ, % 67,0 61,1-72,9 65,0 60,0-70,0 

ʉʦʜʝʨʞʘʥʠʝ ʠʣʘ, % 34,6 29,5-39,6 35,0 33,0-36,0 

ʉʦʜʝʨʞʘʥʠʝ ʚʦʜʦʧʨʦʯʥʳʭ ʘʛʨʝʛʘʪʦʚ, >0,25 ʤʤ 62,5 55-70 60 50-70 

ʇʦʜʚʠʞʥʳʡ ʬʦʩʬʦʨ, ʤʛ/ʢʛ 25,0 20,0-30,0 27,5 20-35 

ʆʙʤʝʥʥʳʡ ʢʘʣʠʡ, ʤʛ/ʢʛ 257 210-304 275 200-350 

N/NO3+N/NH3, ʤʛ/ʢʛ 36 30-42 60 50-70 

ʨʅ (ʚʦʜʥ.) 7,4 7,0-7,8 7,5 7,0-8,0 

ʇʦʨʦʟʥʦʩʪʴ, % 53,1 50,0-56,2 54,1 50,3-57,9 

ʇʦʣʝʚʘʷ ʚʣʘʛʦʝʤʢʦʩʪʴ (ʇɺ), ʤ3/ʛʘ - - 3750 3500-4000 

ɺʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʤʤ/ʯʘʩ - - 450 400-500 

ɿʘʧʘʩ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ, ʪʳʩ.ʤʤ - - 18 16-20 

ʂʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ 

ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ, % 3,0 2,0-4,0 3,9 2,8-5,0 

ɿʘʧʘʩʳ ʛʫʤʫʩʘ, ʪ/ʛʘ, ʚ ʩʣʦʝ:     

0-20 ʩʤ - - - - 

0-50 ʩʤ - - - - 

0-100 ʩʤ 380 240-520 493 336-650 

ʇʣʦʪʥʦʩʪʴ, ʛ/ʩʤ3 1,3 1,2-1,3 1,3 1,2-1,3 

ʋʜʝʣʴʥʘʷ ʤʘʩʩʘ, ʛ/ʩʤ3 2,70 2,68-2,72 2,70 2,65-2,74 

ʉʫʤʤʘ ʦʙʤʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ, ʤʛ.ʵʢʚ 23,1 16,2-36,0 27,5 25,0-30,0 

ʉʦʜʝʨʞʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ, % 58,6 55,8-61,3 57,5 55,0-60,0 

ʉʦʜʝʨʞʘʥʠʝ ʠʣʘ, % 22,5 21,0-24,0 24,0 21,0-27,0 

ʉʦʜʝʨʞʘʥʠʝ ʚʦʜʦʧʨʦʯʥʳʭ ʘʛʨʝʛʘʪʦʚ, >0,25 ʤʤ 52,4 51,2-53,6 45,0 40,0-50,0 

ʇʦʜʚʠʞʥʳʡ ʬʦʩʬʦʨ, ʤʛ/ʢʛ 22 14-30 25,0 20,0-30,0 

ʆʙʤʝʥʥʳʡ ʢʘʣʠʡ, ʤʛ/ʢʛ 317,5 270-365 250 200-300 

N/NO3+N/NH3, ʤʛ/ʢʛ 21,1 154-268 25,0 20,0-30,0 

ʨʅ (ʚʦʜʥ.) 8,0 7,3-8,6 8,5 8,0-9,0 
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ʉʚʦʡʩʪʚʘ ʧʦʯʚ 
ʌʘʢʪʠʯʝʩʢʠʝ ʆʧʪʠʤʘʣʴʥʳʝ 

ʤ ʠʥʪʝʨʚʘʣʳ ʤ ʠʥʪʝʨʚʘʣʳ 

ʇʦʨʦʟʥʦʩʪʴ, % 50,1 47,0-53,1 51,6 48,4-54,7 

ʉʆ2, % 2,6 1,5-3,6 2,5 1,5-3,5 

ʇʣʦʪʥʳʡ ʦʩʪʘʪʦʢ 0,19 0,18-0,20 0,19 0,18-0,19 

ʇʦʣʝʚʘʷ ʚʣʘʛʦʝʤʢʦʩʪʴ (ʇɺ), ʤ3/ʛʘ - - 3250 3000-3500 

ɺʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʤʤ/ʯʘʩ - - 122 100-144 

ɿʘʧʘʩ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ, ʪʳʩ.ʤʤ - - 7,5 5,0-10,0 

ʉʝʨʦʟʝʤʥʳʝ ʧʦʯʚʳ 

ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ, % 1,6 1,2-2,0 1,8 1,2-2,3 

ɿʘʧʘʩʳ ʛʫʤʫʩʘ, ʪ/ʛʘ, ʚ ʩʣʦʝ:     

0-20 ʩʤ     

0-50 ʩʤ     

0-100 ʩʤ 196 132-260 215,5 132-299 

ʇʣʦʪʥʦʩʪʴ, ʛ/ʩʤ3 1,2 1,1-1,3 1,2 1,1-1,3 

ʋʜʝʣʴʥʘʷ ʤʘʩʩʘ, ʛ/ʩʤ3 2,67 2,64-2,69 2,67 2,62-2,71 

ʉʫʤʤʘ ʦʙʤʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ, ʤʛ.ʵʢʚ 24,1 23,7-24,4 23,5 23,0-24,0 

ʉʦʜʝʨʞʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ, % 44,6 39,5-49,7 52,5 45-60 

ʉʦʜʝʨʞʘʥʠʝ ʠʣʘ, % 28,0 20,8-35,2 34,5 29,0-40,0 

ʉʦʜʝʨʞʘʥʠʝ ʚʦʜʦʧʨʦʯʥʳʭ ʘʛʨʝʛʘʪʦʚ, >0,25 ʤʤ 27,0 20,0-34,0 37,5 20,0-35,0 

ʇʦʜʚʠʞʥʳʡ ʬʦʩʬʦʨ, ʤʛ/ʢʛ 17,0 14-20 16,0 12,0-20,0 

ʆʙʤʝʥʥʳʡ ʢʘʣʠʡ, ʤʛ/ʢʛ 197 171-223 275 250-300 

N/NO3+N/NH3, ʤʛ/ʢʛ 14,0 8,0-20,0 15,0 10,0-20,0 

ʨʅ (ʚʦʜʥ.) 7,9 7,0-8,7 8,5 8,0-9,0 

ʇʦʨʦʟʥʦʩʪʴ, % 47,5 45-50 49 45-53 

ʇʦʣʝʚʘʷ ʚʣʘʛʦʝʤʢʦʩʪʴ (ʇɺ), ʤ3/ʛʘ - - 3250 3000-3500 

ɺʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʤʤ/ʯʘʩ - - 107 100-114 

ɿʘʧʘʩ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ, ʪʳʩ.ʤʤ - - 1 1 

ʉʆ2, % 4,9 1,1-8,6 5,0 1,6-9,0 

ʉʝʨʦ-ʙʫʨʳʝ ʧʦʯʚʳ 

ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ, % 1,0 0,5-1,5 1,2 0,4-2,0 

ɿʘʧʘʩʳ ʛʫʤʫʩʘ, ʪ/ʛʘ, ʚ ʩʣʦʝ:     

0-20 ʩʤ - - - - 

0-50 ʩʤ - - - - 

0-100 ʩʤ 127,5 60,0-195,0 154,0 48,0-26,0 

ʇʣʦʪʥʦʩʪʴ, ʛ/ʩʤ3 1,3 1,2-1,3 1,3 1,2-1,3 

ʋʜʝʣʴʥʘʷ ʤʘʩʩʘ, ʛ/ʩʤ3 2,67 2,63-2,71 2,67 2,58-2,75 

ʉʫʤʤʘ ʦʙʤʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ, ʤʛ.ʵʢʚ 17,5 10,0-25,0 17,0 15,0-19,0 

ʉʦʜʝʨʞʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ, % 36,1 27,0-45,1 37,0 22,0-53,9 

ʉʦʜʝʨʞʘʥʠʝ ʠʣʘ, % 34,5 33-36 31,5 30-33 

ʉʦʜʝʨʞʘʥʠʝ ʚʦʜʦʧʨʦʯʥʳʭ ʘʛʨʝʛʘʪʦʚ, >0,25 ʤʤ 28,0 22-34 25,0 20-30 

ʇʦʜʚʠʞʥʳʡ ʬʦʩʬʦʨ, ʤʛ/ʢʛ 17,0 12-22 19,0 13-25 

ʆʙʤʝʥʥʳʡ ʢʘʣʠʡ, ʤʛ/ʢʛ 177,5 105-250 230 160-300 

N/NO3+N/NH3, ʤʛ/ʢʛ 5,0 3-7 5,5 4-7 

ʨʅ 8,5 8,0-9,0 8,5 8,0-9,0 

ʇʦʨʦʟʥʦʩʪʴ, % 49,0 46,0-52,0 49,9 45,8-53,9 

ʇʦʣʝʚʘʷ ʚʣʘʛʦʝʤʢʦʩʪʴ (ʇɺ), ʤ3/ʛʘ - - 3250 3000-3500 

ɺʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʤʤ/ʯʘʩ - - 110 100-120 

ɿʘʧʘʩ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ, ʪʳʩ.ʤʤ - - 1 1 

ʃʫʛʦʚʳʝ ʧʦʯʚʳ 

ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ, % 1,7 1,5 2,0 2,0 

ɿʘʧʘʩʳ ʛʫʤʫʩʘ, ʪ/ʛʘ, ʚ ʩʣʦʝ:     

0-20 ʩʤ - - - - 
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ʉʚʦʡʩʪʚʘ ʧʦʯʚ 
ʌʘʢʪʠʯʝʩʢʠʝ ʆʧʪʠʤʘʣʴʥʳʝ 

ʤ ʠʥʪʝʨʚʘʣʳ ʤ ʠʥʪʝʨʚʘʣʳ 

0-50 ʩʤ - - - - 

0-100 ʩʤ 65 60-70 68,5 64-75 

ʇʣʦʪʥʦʩʪʴ, ʛ/ʩʤ3 1,2 1,1-1,2 1,2 1,1-1,3 

ʋʜʝʣʴʥʘʷ ʤʘʩʩʘ, ʛ/ʩʤ3 2,67 2,64-2,70 2,68 2,63-2,72 

ʉʫʤʤʘ ʦʙʤʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ, ʤʛ.ʵʢʚ 17,5 14,0-21,0 18,5 15,0-22,0 

ʉʦʜʝʨʞʘʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ, % 62,5 60,0-65,0 70,0 60,0-80,0 

ʉʦʜʝʨʞʘʥʠʝ ʠʣʘ, % 21,2 19,0-23,3 21,5 20,0-23,0 

ʉʦʜʝʨʞʘʥʠʝ ʚʦʜʦʧʨʦʯʥʳʭ ʘʛʨʝʛʘʪʦʚ, >0,25 ʤʤ 42,5 42,0-43,0 41,0 40,0-42,0 

ʇʦʜʚʠʞʥʳʡ ʬʦʩʬʦʨ, ʤʛ/ʢʛ 8,5 7,0-10,0 9,0 8,0-10,0 

ʆʙʤʝʥʥʳʡ ʢʘʣʠʡ, ʤʛ/ʢʛ 280 210-350 325 300-350 

N/NO3+N/NH3, ʤʛ/ʢʛ 18,5 15,0-22,0 22,5 20,0-25,0 

ʨʅ 7,6 7,2-7,9 7,5 7,0-8,0 

ʇʦʨʦʟʥʦʩʪʴ, % 49,0 45,0-53,0 52,2 47,8-56,6 

ʇʦʣʝʚʘʷ ʚʣʘʛʦʝʤʢʦʩʪʴ (ʇɺ), ʤ3/ʛʘ - - 3250 3000-3500 

ɺʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʤʤ/ʯʘʩ - - 60 50-70 

ɿʘʧʘʩ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ, ʪʳʩ.ʤʤ - - 8,5 6,0-10,0 

 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʤʦʜʝʣʠ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʢʦʨʝʥʥʳʤ ʦʙʨʘʟʦʤ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ 

ʥʝ ʪʦʣʴʢʦ ʧʦ ʩʚʦʠʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʠ ʧʦʯʚʝʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ, ʥʦ ʠ ʧʦ ʭʘʨʘʢʪʝʨʫ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʝʣʴʩʢʦʤ ʠ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ. ʄʦʜʝʣʠ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʣʝʩʥʳʭ ʫʛʦʜʠʡ ʩʦʩʪʦʷʪ ʠʟ ʨʷʜʘ ʙʣʦʢʦʚ (ʘʛʨʦʵʢʦʣʦʛʠʠ, ʩʦʩʪʘʚʘ ʠ 

ʩʚʦʡʩʪʚ ʧʦʯʚ, ʧʦʯʚʝʥʥʳʭ ʨʝʞʠʤʦʚ, ʘʛʨʦʬʠʟʠʢʠ, ʘʛʨʦʭʠʤʠʠ, ʦʮʝʥʢʠ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, 

ʘʛʨʦʤʝʣʠʦʨʘʮʠʠ ʠ ʪ.ʜ.). 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʈʘʟʙʦʨ ʥʘʢʦʧʣʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʫʪʝʤ ʩʦʩʪʘʚʣʝʥʠʷ ʤʦʜʝʣʠ ʧʣʦʜʦʨʦʜʠʷ 

ʨʘʟʣʠʯʥʳʭ ʧʦʯʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʪʨʝʙʥʦʩʪʠ ʟʝʨʥʦʚʳʭ, ʭʣʦʧʢʘ, ʢʘʨʪʦʬʝʣʷ, ʚʠʥʦʛʨʘʜʘ, 

ʧʘʩʪʙʠʱ, ʯʘʡʥʳʭ ʧʣʘʥʪʘʮʠʡ ʠ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʜʦʩʪʠʛʥʫʪʳ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʫʩʧʝʭʠ. ʈʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʜʘʥʥʳʤʠ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨ ʚ 

ʦʪʜʝʣʴʥʳʭ ʭʦʟʷʡʩʪʚʘʭ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʦʪʜʝʣʴʥʳʝ ʢʫʣʴʪʫʨʳ ʪʨʝʙʦʚʘʪʝʣʴʥʳ ʢ ʦʩʦʙʳʤ 

ʪʠʧʦʚʳʤ ʠ ʚʠʜʦʚʳʤ ʢʘʯʝʩʪʚʘʤ ʧʦʯʚ ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʥʠʭ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʜʝʣʳʚʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ʢʫʣʴʪʫʨ ʪʨʝʙʫʝʪ ʥʘʫʯʥʦʛʦ ʧʦʜʭʦʜʘ, ʙʝʟʦʰʠʙʦʯʥʦʡ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʯʚʝʥʥʳʭ ʫʩʣʦʚʠʡ ʩ ʧʨʦʛʥʦʟʦʤ ʩʦʭʨʘʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ ʧʣʦʜʦʨʦʜʠʷ 

ʧʦʯʚ ʥʘ ʜʦʣʛʠʝ ʛʦʜʳ (ʦʜʥʦʣʝʪʥʠʝ 10-15 ʣʝʪ, ʤʥʦʛʦʣʝʪʥʠʝ 60-80 ʣʝʪ). ʂ ʵʪʦʤʫ ʦʙʷʟʳʚʘʝʪ ʥʘʩ 

ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʩʪʴ ʩʚʦʡʩʪʚ ʧʦʯʚ ʚ ʦʪʥʦʰʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʦʪʜʝʣʴʥʳʭ 

ʢʫʣʴʪʫʨ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʪʨʝʙʫʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʝʤʦʚ ʫʣʫʯʰʝʥʠʷ ʩʚʦʡʩʪʚ ʤʘʣʦʧʨʠʛʦʜʥʳʭ ʜʣʷ 

ʦʪʜʝʣʴʥʳʭ ʢʫʣʴʪʫʨ ʧʦʯʚ, ʪʨʝʙʫʶʱʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʝʨʝʜʝʣʦʢ, ʧʫʪʝʤ ʜʦʣʛʦʣʝʪʥʝʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʚʦʜʥʦʡ ʠ ʭʠʤʠʯʝʩʢʦʡ ʤʝʣʠʦʨʘʮʠʠ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩʧʝʮʠʬʠʢʘ ʦʪʜʝʣʴʥʳʭ ʢʫʣʴʪʫʨ 

ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʠ ʩ ʫʯʝʪʦʤ ʥʝʫʢʣʦʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʤʦʚʳʭ ʠ ʣʝʩʥʳʭ ʫʛʦʜʠʡ. ʇʦʵʪʦʤʫ 

ʥʘʫʯʥʳʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʝʡ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ 

ʥʝʩʢʦʣʴʢʠʭ ʫʨʦʚʥʝʡ. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʙʦʣʝʝ ʢʦʥʢʨʝʪʥʳʭ ʤʦʜʝʣʝʡ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʧʨʝʜʩʪʦʠʪ 

ʝʱʝ ʙʦʣʴʰʘʷ ʨʘʙʦʪʘ ʩ ʫʯʘʩʪʠʝʤ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠ ʜʘʞʝ ʘʛʨʦʥʦʤʦʚ-ʧʨʘʢʪʠʢʦʚ, 

ʧʨʦʚʝʨʢʘ ʵʪʠʭ ʤʦʜʝʣʝʡ ʚ ʪʝʯʝʥʠʝ ʨʷʜʘ ʣʝʪ ʚ ʥʘʪʫʨʝ. ʆʜʥʘʢʦ ʜʣʷ ʵʪʦʛʦ ʦʙʱʝʡ ʦʩʥʦʚʦʡ 

ʧʦʩʣʫʞʠʪ ʥʘʰʘ ʩʠʩʪʝʤʘ ʜʣʷ ʛʣʘʚʥʳʭ ʧʦʯʚ. ɺ ʤʦʜʝʣʠ ʤʦʛʫʪ ʚ ʢʘʯʝʩʪʚʝ ʦʩʦʙʦʛʦ ʙʣʦʢʘ 

ʚʢʣʶʯʘʪʩʷ ʧʘʨʘʤʝʪʨʳ ʦʧʪʠʤʘʣʴʥʦʛʦ ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ ʠ, ʚʝʨʦʷʪʥʦ, ʜʨʫʛʠʭ ʠʭ 
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ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ (1993-2020) ʚ ʭʦʜʝ 

ʢʘʨʜʠʥʘʣʴʥʳʭ ʟʝʤʝʣʴʥʳʭ ʨʝʬʦʨʤ ʠ ʧʝʨʝʫʩʪʨʦʡʩʪʚʘ ʚʩʝʡ ʩʠʩʪʝʤʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ɸʟʝʨʙʘʡʜʞʘʥʝ ʚ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʤʦʜʝʣʠ ʙʳʣ ʚʥʝʩʝʥ ʨʷʜ ʢʦʨʨʝʢʪʠʚʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʚʨʝʤʝʥʠ, ʦʜʥʘʢʦ ʦʩʥʦʚʥʳʝ ʦʮʝʥʢʠ ʥʝ ʧʨʝʪʝʨʧʝʣʠ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ, 

ʯʪʦ ʧʦʜʪʚʝʨʜʠʣʦ ʧʨʘʚʠʣʴʥʦʩʪʴ ʥʘʰʝʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʚ ʮʝʣʦʤ ʢ ʤʦʜʝʣʷʤ 

ʧʣʦʜʦʨʦʜʠʷ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʧʦʯʚ ɸʟʝʨʙʘʡʜʞʘʥʘ. 
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POPULATION DENSITY AS A MAJOR FACTOR CAUSING SOIL DEGRADATION  

 

ÉIsgandarova U., Nakhchivan State University, 

Nakhchivan, isgenderova.86@mail.ru 

 

ʇʃʆʊʅʆʉʊʔ ʅɸʉɽʃɽʅʀʗ ʂɸʂ ʆʉʅʆɺʅʆʁ ʌɸʂʊʆʈ ɼɽɻʈɸɼɸʎʀʀ ʇʆʏɺʓ 

 

Éʀʩʛʘʥʜʘʨʦʚʘ ʋ. ʅ., ʅʘʭʠʯʝʚʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʛ. ʅʘʭʠʯʝʚʘʥʴ, ɸʟʝʨʙʘʡʜʞʘʥ, isgenderova.86@mail.ru 

 

Abstract. The historical causes of population settlement have been investigated, the impact of 

settlement and population density on land degradation in Nakhchivan Autonomous Republic has 

been studied in this article. At the same time, solutions of the problems of prevention of degradation 

have been explored. As Nakhchivan is one of the ancient cities of the world, the history of human 

impact on the environment is very old. During the historical period, as a result of human activity, 

lands have been degraded and modernized. Results of research, using statistics and through ArcGis 

software, location of settlements on altitude zones population settlement by regions, density, 

settlement maps and tables have been compiled for the altitude zones. It was determined that, 

the population is more densely populated in plains, foothills, river valleys with fertile soils close to 

water. As a result of intensive use, soil fertility has decreased, salinization and erosion processes 

have led to soil degradation. The results of our scientific research are reflected in maps and tables. 

 

ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʟʘʩʝʣʝʥʠʷ ʠ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʥʘ ʜʝʛʨʘʜʘʮʠʶ ʟʝʤʝʣʴ ʚ 

ʅʘʭʠʯʝʚʘʥʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ ʨʝʩʧʫʙʣʠʢʝ. ʈʘʩʩʤʦʪʨʝʥʳ ʧʨʦʙʣʝʤʳ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʜʝʛʨʘʜʘʮʠʠ. ʇʦʩʢʦʣʴʢʫ ʅʘʭʠʯʝʚʘʥʴ ð ʦʜʠʥ ʠʟ ʜʨʝʚʥʝʡʰʠʭ ʛʦʨʦʜʦʚ ʤʠʨʘ, ʠʩʪʦʨʠʷ 

ʚʦʟʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʦʯʝʥʴ ʜʨʝʚʥʷʷ. ɺ ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʝʨʠʦʜ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʟʝʤʣʠ ʙʳʣʠ ʜʝʛʨʘʜʠʨʦʚʘʥʳ ʠ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʳ. ɼʣʷ 

ʚʳʩʦʪʥʳʭ ʟʦʥ ʩʦʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʪʠʩʪʠʢʠ ʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ArcGis, ʨʘʩʧʦʣʦʞʝʥʠʝ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʧʦ ʚʳʩʦʪʥʳʤ ʧʦʷʩʘʤ, 

ʨʘʩʩʝʣʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʧʦ ʨʝʛʠʦʥʘʤ, ʧʣʦʪʥʦʩʪʠ, ʢʘʨʪʳ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ ʪʘʙʣʠʮʳ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚʳʰʝ ʥʘ ʨʘʚʥʠʥʘʭ, ʚ ʧʨʝʜʛʦʨʴʷʭ, ʚ ʜʦʣʠʥʘʭ ʨʝʢ ʩ 

ʧʣʦʜʦʨʦʜʥʳʤʠ ʧʦʯʚʘʤʠ, ʙʣʠʟʢʠʤʠ ʢ ʚʦʜʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʥʠʟʠʣʦʩʴ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ, ʧʨʦʮʝʩʩʳ ʟʘʩʦʣʝʥʠʷ ʠ ʵʨʦʟʠʠ ʧʨʠʚʝʣʠ ʢ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʨʘʞʝʥʳ ʚ ʢʘʨʪʘʭ ʠ ʪʘʙʣʠʮʘʭ. 

 

Keywords: population, manôs impact, land degradation, population density, urban population, 
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ʥʘʩʝʣʝʥʠʷ, ʛʦʨʦʜʩʢʦʝ ʥʘʩʝʣʝʥʠʝ, ʩʝʣʴʩʢʦʝ ʥʘʩʝʣʝʥʠʝ. 

 

Introduction 

The total land fund of the Nakhchivan Autonomous Republic is 550,275 hectares, and the 

population is 461,500. 6,4% of the territory and 4,6% of the population of the Azerbaijan Republic 
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belongs to Nakhchivan AR. 

The population density is 84 people per 1 km2. The population density varies from region to 

region. The highest population density in Nakhchivan city is 496 people per 1 km2, 135 in Sharur 

district, 99 in Sadarak district, 92 in Babek district, 51 in Ordubad district, 51 in Julfa district, 47 in 

Kangarli district and the lowest in 30 in Shahbuz district [7].  

The population density is higher in the foothills and middle mountainous zone. In Nakhchivan 

AR, the population settled mainly in the areas along the riverbanks and in the Arazboyu plains. In 

densely populated areas, anthropogenic impact on soils increases, leading to a decrease in its 

fertility, resulting in soil degradation. For this reason, when studying the problems of land 

degradation in the autonomous republic the study of population settlement is one of the important 

issues. 

Actuality. Unique environmental problems in modern times are an indicator of global 

problems. It is difficult to prevent local environmental problems without preventing unique local 

environmental problems, and it takes many years to solve this problem. Therefore, any problems 

that may occur must be prevented within the country, in the region or around us. 

Land degradation is one of the most dangerous problems facing humanity. Biological 

reproduction of humans increases the demand for food products that provide it. Human increases 

the pressure on the soil to meet his needs. As a result, soils lose their fertility, desertification, 

salinization, swamping, erosion, etc. occur, and as a result, soil degradation begins. Lands are out of 

production turnover. There are already threats arise to human life. In this regard, the scientific 

article is devoted to a topical issue. 

Coincidence of research work with decisions taken to prevent land degradation, 

desertification, etc. in the Republic of Azerbaijan, including Nakhchivan AR proves the relevance of 

scientific research. 

 

Material and method 

The article is based on the works of scientists and researchers of the Republic of Azerbaijan 

on population, data of the State Statistics Committee of the Nakhchivan Autonomous Republic and 

compiled on the basis of field research materials in 2015-2019 in the research area. 

Stationary, diagnostic, cartographic, mathematical statistical methods, field research, 

systematic analysis, observation, distance learning, internet resources, ArcGIS software were used 

in the research. 

 

Analysis and discussion 

The population of Nakhchivan AR is settled in 6 cities, 9 settlements and 203 villages. In 

total, there are 218 settlements in the autonomous republic. 163,4 thousand people (35,4%) live in 

cities and 298,1 thousand people (64,5%) live in rural areas [7].  

96,7% of the population of city lives at an altitude of 600-1000 m, 3,2% at an altitude of 

1000-1500 m, and 0,1% at an altitude of 2000-2500 m. 51,6% of the urban population live in 

Nakhchivan city, 4,5% in Sharur, 20,2% in Babek, 6,9% in Ordubad, 8,3% in Julfa city, 3,8% in 

Givrag settlement, 3,3% in Shahbuz city, 1,4% in Heydarabad settlement. The location of the 

population by altitude is shown on the map below.  

The majority of the population in Nakhchivan AR ï 67,6% of the rural population and 96,7% 

of the urban population live in areas with an altitude of 600-1000 m. Nakhchivan, Sharur, Julfa, 

Babek, Ordubad cities, Heydarabad, Givrag, Nehram, Aliabad, Shahriyar settlements and 111 rural 

settlements are located within these heights. 55,5% (121 settlements) of the total settlements in the 
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autonomous republic and 75,5% of the population are located within this zone. 

Heydarabad settlement, Sadarak and Garaagaj villages located in Sadarak district are situated 

in Sadarak plain. This means 75% of the total settlements of Sadarak district. The population of the 

region as a whole is located at an altitude of 600-1000 meters. The population of the region as of 

January 1, 2021 is 16,100 people [7]. 

The number of settlements in Sharur district is 66, and the total population is 117,900. 25.5 

percent of the population of the Autonomous Republic is located in the Sharur plain, which covers a 

large part of the Sharur region. The lands of the plain have long been irrigated gray soils and are 

widely used in agriculture. 

The Kangarli sloping Plain, which is part of the sloping plain of Arazboyu, and the arid 

climate in the Boyukduz have led to the relatively sparse settlement of saline soils. 7 out of 11 

settlements of Kangarli region are settled here. The settlements located here contain 63,6% of the 

total settlements of Kangarli region, and 65,1% of the population (20,486 people). 

 

 
 

The Nakhchivan plain covers a large part of the Arazboyu plain. Nakhchivan city, Aliabad 

settlement, Garakhanbeyli, Garachug, Bulgan, Hajiniyat, Tumbul villages are located in 

Nakhchivan plain. 85,7% of the population lives here in Nakhchivan city. The Nakhchivan plain is 

the most densely populated area after the Sharur plain. Most of the population of Julfa region is 

settled in the Julfa and Yayji sloping plains of the Arazboyu plain. 

The territories of the Autonomous Republic with an altitude of 1000-1500 meters covers 

30,5% of the total area. Shahbulag, Yukhari Yayji, Hamzali, Akhura and Tananam villages, which 

make up 7,6% of the total settlements of Sharur district, Karabakh, Chalkhangala, Khinjab, 
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Tazakend, which cover 36,4% of Kangarli region, 11 settlements, which make up 30,6% of Babek 

district, 1 city, 1 settlement and 22 villages, which make up about 50% of Shahbuz district, 12 

villages, which make up 52,2% of Julfa district, and 17 (36,2%) out of 47 settlements of Ordubad 

district are located at this height. 

The middle mountain belt covering the heights of 1500-2000 meters of the territory of the 

Autonomous Republic makes up 19,5% of the total area [3]. There are a total of 25 settlements 

within this zone, which is 11,5% of the total number of settlements. The settlements here are mainly 

along the river banks and is characterized by a small population. However, there are no settlements 

in Sadarak and Kangarli districts within this zone. 

Areas above 2000 meters in the Autonomous Republic make up 17,1% of the territory. Areas 

with an altitude of 2000-2500 meters are 9,5%, areas with an altitude of 2500-3000 meters cover 

6,1%, and areas above 3000 meters are 1,5%. 10 settlements located at an altitude of 2000-2500 

meters in the Autonomous Republic. These settlements are different with small size and small 

population. 3639 people (0,8%) live in 10 settlements located above 2000 m. There are no 

settlements in Sadarak, Kangarli and Babek districts within this zone. Havush village in Sharur 

district (2019 m), 3 settlements in Shahbuz district (Gomur village 2190 m, Bichanak village, 2190 

m, Agbulag village), 5 settlements in Ordubad district (Nurgut, Pazmari, Nasirvaz villages, Aghdara 

2300 m, Paragachay 2320 m), and in Julfa district Boyahmed village is within 2038 m of this zone. 

Paragachay and Agdara settlements of Ordubad region are located in high mountainous. There is no 

population in Aghdara. Paragachay settlement, located at an altitude of 2320 m and with a 

population of 87 people, is the highest settlement in the Republic of Azerbaijan [1]. As a result of 

our analysis and research, we have compiled tables showing the distribution of the population in the 

autonomous republic by altitude zones and regions, as well as changes in the average annual 

number (Table 1; 2). 

The location of settlements by elevation zones and districts is as shown in the table below 

(Table 1). 

 

Table 1. 

LOCATION OF SETTLEMENTS BY ALTITUDE ZONES AND DISTRICTS 

 

Districts Number of 

settlements 

Height zones, meter 

Up to 1000 m 1000ï

1500 

1500ï

2000 

2000ï

2500 

Above 2500 

m 

number % n % n % n % n % 

Sadarak 4 3 75 1 25 ð ð ð ð ð ð 

Sharur 66 59 89.4 5 7.6 1 1.5 1 1.5 ð ð 

Kangarli 11 7 63.6 4 36.4 ð ð ð ð ð ð 

Babek 36 22 61.1 11 30.6 3 8.3 ð ð ð ð 

Shahbuz 24 ð ð 12 50 9 37.5 3 12.5 ð ð 

Julfa 23 6 26.1 12 52.2 4 17.4 1 4.3 ð ð 

Ordubad 47 17 36.2 17 36.2 8 17.0 5 10.6 ð ð 

Nakhchivan  7 7 100         

Nakhchivan 

AR 

218 121 55.5 62 28.4 25 11,5 10 4.6 ð ð 

 

The territories of Nakhchivan AR with the height of 1000-2000 meters are leading in the 

republic in terms of the share of the rural population. 

Biological reproduction of the population is one of the factors contributing to population 
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growth and land degradation. During the period of independence, population growth has been 

growing at an increasing rate. In 1995, the natural population growth in Nakhchivan AR had been 

21.1 per thousand people. Annual natural growth varied across the area. There were 836 people in 

Nakhchivan city, 2126 people in Sharur district, 1384 people in Babek district, 403 people in 

Shahbuz district, 622 people in Ordubad district, 620 people in Julfa district and 199 people in 

Sadarak district [1]. 

In 2020, the population growth per thousand people in the Autonomous Republic was 3.8 

people, including the annual natural increase of 1753 people, of which 426 people belong to the 

urban and 1327 people to the rural population. Acceleration of natural growth is an increase in soil 

pressure. Including 1883 were men and 1828 were women [7]. 

 

Table 2. 

CHANGE IN THE AVERAGE ANNUAL POPULATION  

OF THE NAKHCHIVAN AUTONOMOUS REPUBLIC, THOUSAND PEOPLE 

 

Years Total 

population 

Including  The specific 

weight of the 

urban 

population, % 

The specific 

weight of the 

rural 

population, % 

urban 

population 

rural 

population 

2000 360.1 96.7 263.4 26.9 73.1 

2005 380.0 111.3 268.7 29.3 70.7 

2010 406.3 118.1 288.2 29.1 70.9 

2015 442.1 130.4 311.7 29.5 70.5 

2020 459.6 135.6 324.0 29.5 70.5 

Source: Data of the State Statistics Committee of Nakhchivan AR - 2020 

 

As of January 1, 2021, the population of the autonomous republic increased by 101,400 

people compared to the end of 2000 and amounted to 461,500 people. Using the statistical data we 

obtained and the capabilities of the ArgGIS program to investigate the problems of population 

settlement, we have compiled a map of the location (density) of the population in the area. 

 

As a result of our comparisons and analyzes, we have determined that the impact on the soil 

has intensified and a number of environmental problems have arisen as a result of anthropogenic 

impacts in the densely populated Arazboyu plains and foothills. The Sharur and Nakhchivan plains, 

which are mostly inhabited the Arazboyu zone, are almost completely assimilated, and irrigation 

erosion and re-salinization have become the main problems of the lands, as they are mostly used in 

agriculture. 

Despite the sparse settlement of the population due to the slope and sharp fragmentation of the 

relief towards the middle and high mountains, the lands are also degraded as a result of natural and 

anthropogenic influences. Anthropogenic loading of landscapes as a result of overgrazing of 

summer pastures in high mountainous areas, accumulation of rock fragments on roadsides during 

construction of roads to high mountain villages, destruction of vegetation in the surrounding areas 

and destruction of fertile topsoil are among the factors causing soil degradation. In order to prevent 

environmental problems in the region, it is necessary to regulate the population as needed, strictly 

follow the irrigation norms to prevent re-salinization and swamping of soils in the plains, strengthen 

control over the use of collector-drainage networks, it is necessary to follow the norm of use of 

summer and winter pastures. 
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ʇʆɺʓʐɽʅʀɽ ʇʃʆɼʆʈʆɼʀʗ ʉɽʈʆ-ʂʆʈʀʏʅɽɺʓʍ ʇʆʏɺ 

ɺ ʋʉʃʆɺʀʗʍ ɹʆɻɸʈʅʆɻʆ ɿɽʄʃɽɼɽʃʀʗ ɺ ɻʆʈʅʆʁ ʐʀʈɺɸʅʀ 
 

Éɸʙʘʩʦʚʘ ʕ. ʄ., ʀʥʩʪʠʪʫʪ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʘʛʨʦʭʠʤʠʠ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ, 

ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ 
 

INCREASING THE FERTILITY OF GRAY -BROWN SOILS 

UNDER THE DRY-LAND FARMING CONDITIONS IN MOUNTAIN SHIRVAN  
 

ÉAbasova E., Institute of Soil Science and Agrochemistry of Azerbaijan NAS, Baku, Azerbaijan 
 

ɸʥʥʦʪʘʮʠʷ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʧʦʜʚʝʨʞʝʥʥʳʝ ʜʝʛʨʘʜʘʮʠʠ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) 

ʧʦʯʚʳ ʦʙʣʘʜʘʶʪ ʥʝʙʦʣʴʰʠʤ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʧʣʦʜʦʨʦʜʠʝʤ, ʩʣʘʙʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʘʟʦʪʦʤ ʠ 

ʬʦʩʬʦʨʦʤ ʠ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʥʫʞʜʘʶʪʩʷ ʚʦ ʚʥʝʩʝʥʠʠ ʙʠʦʛʫʤʫʩʘ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. 

ʇʨʠ ʚʥʝʩʝʥʠʠ ʙʠʦʛʫʤʫʩʘ ʠ ʫʜʦʙʨʝʥʠʡ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʠʙʦʣʴʰʘʷ ʘʢʢʫʤʫʣʷʮʠʠ ʦʩʥʦʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ, ʫʣʫʯʰʘʝʪʩʷ ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʠ ʜʨ. ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ ʠ ʩʦʟʜʘʶʪʩʷ 

ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ ʷʯʤʝʥʷ ʚ ʙʦʛʘʨʥʳʭ ʫʩʣʦʚʠʷʭ. 
 

Abstract. It was revealed that gray-brown (chestnut) soils subject to degradation have low 

potential fertility, poor supply of nitrogen and phosphorus, and therefore require the introduction of 

biohumus and mineral fertilizers. With the introduction of biohumus and fertilizers, the greatest 

accumulation of basic nutrients is observed, the agrochemical and other properties of the soil are 

improved, and the prerequisites are created for obtaining high yields of barley in dry-land 

conditions. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ ʧʦʯʚʳ, ʙʠʦʛʫʤʫʩ, ʘʟʦʪ, ʬʦʩʬʦʨ, ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ, 

ʷʯʤʝʥʴ. 
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ɺ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʨʘʩʧʦʣʦʞʝʥʳ 

ʥʘ ʩʢʣʦʥʘʭ ʛʦʨ ɹʦʣʴʰʦʛʦ ʠ ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ ʠ ʊʘʣʳʰʩʢʠʭ ʛʦʨ ʠ ʧʦʜʚʝʨʞʝʥʳ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ 

ʜʝʛʨʘʜʘʮʠʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʙʦʨʴʙʘ ʩ ʜʝʛʨʘʜʘʮʠʝʡ ʠ ʧʦʚʳʰʝʥʠʝ 

ʧʣʦʜʦʨʦʜʠʷ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʭ (ʢʘʰʪʘʥʦʚʳʭ) ʧʦʯʚ  ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚ ʛʦʨʥʦʩʪʝʧʥʦʡ ʟʦʥʝ ʧʦ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ, ʤʦʛʫʪ ʷʚʠʪʴʩʷ ʚʘʞʥʝʡʰʠʤʠ ʨʝʟʝʨʚʘʤʠ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʟʝʨʥʦʚʳʭ ʠ ʜʨʫʛʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʭ (ʢʘʰʪʘʥʦʚʳʭ) ʧʦʯʚʘʭ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ 

ʥʘ ɻʦʙʫʩʪʘʥʩʢʦʤ ʧʣʘʪʦ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʩʢʣʦʥʝ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ, ʩ 

ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʤʠ ʨʝʣʴʝʬʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠʩʷ ʨʷʜʦʤ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ, 

ʢʘʢ ʩʪʨʫʢʪʫʨʳ ʛʦʨʥʳʭ ʧʦʨʦʜ ʩ ʨʘʟʣʠʯʥʳʤ ʣʠʪʦʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ, ʧʦʜʚʝʨʞʝʥʥʳʭ 

ʜʝʡʩʪʚʠʶ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʵʢʟʦʛʝʥʥʳʭ 

ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʠʭ ʬʘʢʪʦʨʦʚ [1ï2]. 

ʊʠʧ ʢʣʠʤʘʪʘ ɻʦʨʥʦʡ ʐʠʨʚʘʥʠ ʫʤʝʨʝʥʥʳʡ, ʩʫʭʦʡ ʩʫʙʪʨʦʧʠʯʝʩʢʠʡ, ʩ ʥʘʠʤʝʥʴʰʝʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ ʚ ʜʝʢʘʙʨʝ ʠ ʥʘʠʚʳʩʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚ ʠʶʣʝ-ʘʚʛʫʩʪʝ. ɻʦʜʦʚʦʝ 
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ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʧʦʨʷʜʢʘ 490 ʤʤ, ʦʩʥʦʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʧʨʠʭʦʜʠʪʩʷ ʚ ʚʝʩʝʥʥʝ-

ʦʩʝʥʥʠʝ ʩʝʟʦʥʳ ʛʦʜʘ [3]. 

ʆʧʳʪʳ ʩ ʦʟʠʤʳʤ ʷʯʤʝʥʝʤ ʟʘʣʦʞʝʥʳ ʥʘ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʩʝʨʦ-

ʢʦʨʠʯʥʝʚʳʭ (ʢʘʰʪʘʥʦʚʳʭ) ʧʦʯʚʘʭ ʩ ʚʥʝʩʝʥʠʝʤ ʙʠʦʛʫʤʫʩʘ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ 

ʨʘʟʣʠʯʥʳʭ ʜʦʟʘʭ ʠ ʩʦʦʪʥʦʰʝʥʠʷʭ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʢʘʢ ʚ ʧʦʣʝʚʳʭ, ʪʘʢ ʠ ʚ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʦʧʨʝʜʝʣʷʣʩʷ 

ʤʝʪʦʜʦʤ ʅ. ɸ. ʂʘʯʠʥʩʢʦʛʦ,  pH ʚʦʜʥʦʡ ʩʫʩʧʝʥʟʠʠ ʧʦʪʝʥʮʠʦʤʝʪʨʦʤ,  ʦʙʱʠʡ ʘʟʦʪ ʠ ʛʫʤʫʩ ʧʦ ʀ. 

ɺ. ʊʶʨʠʥʫ, ʝʤʢʦʩʪʴ ʧʦʛʣʦʱʝʥʠʷ ʧʦ ʂ. ʂ. ɻʝʜʨʦʡʮʫ, ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʡ ʘʟʦʪ ʥʘ ʢʘʣʦʨʠʤʝʪʨʝ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʨʝʘʢʪʠʚʘ ʅʝʩʣʝʨʘ, ʦʙʱʠʡ ʬʦʩʬʦʨ ʧʦ ʂ. ʕ. ɻʠʥʟʙʫʨʛʫ ʠ ɻ. ʄ. ʑʝʛʣʦʚʫ, 

ʧʦʜʚʠʞʥʳʡ ʬʦʩʬʦʨ ʧʦ ɹ. ʇ. ʄʘʯʠʛʠʥʫ, ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʡ ʬʦʩʬʦʨ ʧʦ ɼʝʥʠʞʝ, ʦʙʤʝʥʥʳʡ 

ʢʘʣʠʡ ʧʦ ʇ. ɹ. ʇʨʦʪʘʩʦʚʫ, ʦʙʱʠʡ ʢʘʣʠʡ ʧʦ ʉʤʠʪʫ.  

ʉʢʣʦʥʦʚʳʝ ʧʦʯʚʳ ʚ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ, ʚ ʦʩʥʦʚʥʦʤ, ʟʘʥʷʪʳ ʧʦʩʝʚʘʤʠ 

ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. ʉʝʨʦ-ʢʦʨʠʯʥʝʚʳʭ (ʢʘʰʪʘʥʦʚʳʝ) ʧʦʯʚʳ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʠʤ ʧʣʦʜʦʨʦʜʠʝʤ [4]. 

ʀʟʫʯʝʥʠʝ ʠʟʤʝʥʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʙʦʛʘʨʥʳʭ ʧʦʯʚ ɻʦʨʥʦʡ ʐʠʨʚʘʥʠ ʧʨʠ ʦʩʚʦʝʥʠʷ ʠʭ ʧʦʜ 

ʟʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ  ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʩʪʘʮʠʦʥʘʨʥʳʭ ʧʣʦʱʘʜʢʘʭ, ʟʘʣʦʞʝʥʥʳʭ ʥʘ ʮʝʣʠʥʥʳʭ 

ʧʦʯʚʘʭ ʧʦʜ ʧʰʝʥʠʮʝʡ. ʉʝʨʦ-ʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ʧʦʯʚʳ ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ 

ʵʨʦʜʠʨʦʚʘʥʳ [5]. 

ʈʘʩʧʘʰʢʘ ʧʦʯʚ, ʟʘʥʷʪʳʭ ʨʘʥʝʝ ʧʦʜ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʪʨʘʚʘʤʠ ʠ ʠʩʧʦʣʴʟʫʝʤʳʭ  ʜʣʠʪʝʣʴʥʦʝ 

ʚʨʝʤʷ ʧʦʜ ʧʦʩʝʚʘʤʠ ʷʯʤʝʥʷ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʤʝʥʴʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. 

ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʥʘ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʭ ʧʦʯʚʘʭ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 2,47% ʧʦʜ ʝʩʪʝʩʪʚʝʥʥʳʤʠ 

ʪʨʘʚʘʤʠ, ʘ ʧʦʜ ʧʦʩʝʚʘʤʠ ʷʯʤʝʥʷ ʜʦ 2,08%, ʘʟʦʪʘ ʦʪ 0,189 ʜʦ 0,150%, ʬʦʩʬʦʨʘ ʦʪ 0,28 ʜʦ 

0,22%. ʊʘʢʘʷ ʞʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʚ ʠʟʤʝʥʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʦʪʣʠʯʘʝʪʩʷ ʠ 

ʥʘ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʭ ʧʦʯʚʘʭ. 

ʋʤʝʥʴʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʦʜ ʷʯʤʝʥʝʤ,  

ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʤʝʥʴʰʝʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ 

ʠʭ ʧʠʪʘʥʠʷ. ɺ ʧʦʯʚʝ ʧʦʜ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʝʞʝʛʦʜʥʦ ʦʩʪʘʝʪʩʷ ʟʘ ʩʯʝʪ ʢʦʨʥʝʡ ʠ 

ʧʦʞʥʠʚʥʳʭ ʦʩʪʘʪʢʦʚ 30ï35  ʮ/ʛʘ, ʘ ʧʦʜ ʷʯʤʝʥʥʦʡ ʥʝ ʙʦʣʝʝ 20 ʮ/ʛʘ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚ. ʇʨʠ 

ʩʨʝʜʥʝʡ ʫʨʦʞʘʡʥʦʩʪʠ (ʟʘ 3 ʣʝʪ) ʧʦ ʨʘʡʦʥʫ 16,8 ʮ/ʛʘ, ʝʞʝʛʦʜʥʦ ʦʪʯʫʞʜʘʝʪʩʷ ʩ ʧʦʣʷ 98,5 ʢʛ/ʛʘ 

ʘʟʦʪʘ, ʘ ʚʥʦʩʠʪʩʷ ʪʦʣʴʢʦ 43,5 ʢʛ/ʛʘ. ʇʨʠ ʵʪʦʤ ʜʝʬʠʮʠʪ ʘʟʦʪʘ ʧʦ ʨʝʛʠʦʥʫ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʦʚʥʘ 

48 ʢʛ/ʛʘ. ɽʩʣʠ ʫʯʘʩʪʴ ʧʦʪʝʨʠ ʘʟʦʪʘ ʥʘ ʩʢʣʦʥʦʚʳʭ ʧʦʯʚʘʭ (18%), ʪʦ ʧʨʠ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʫʨʦʞʘʡʥʦʩʪʠ ʷʯʤʝʥʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʥʝ ʤʝʥʝʝ 100 ʢʛ/ʛʘ ʘʟʦʪʥʳʭ ʠ ʜʨʫʛʠʭ ʫʜʦʙʨʝʥʠʡ. 

ʌʦʩʬʦʨ ʚ ʩʨʝʜʥʝʤ ʧʦ ʨʝʛʠʦʥʫ ʚʥʦʩʠʪʩʷ ʚ ʢʦʣʠʯʝʩʪʚʝ 46 ʢʛ/ʛʘ, ʘ ʚʳʥʦʩ ʝʛʦ ʩʦʩʪʘʚʣʷʝʪ 

ʦʢʦʣʦ 22 ʢʛ/ʛʘ. ʇʨʠ  ʫʯʝʪʝ  ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ (25%) ʠʭ 

ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʚ ʥʦʨʤʝ ʥʝ ʤʝʥʝʝ 90 ʢʛ/ʛʘ, ʪʦ ʝʩʪʴ ʜʝʬʠʮʠʪ ʝʞʝʛʦʜʥʦ ʧʦ ʨʝʛʠʦʥʫ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 40 ʢʛ/ʛʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʩʪʘʙʠʣʴʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ 

ʢʦʣʠʯʝʩʪʚʦ ʚʥʝʩʝʥʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʙʠʦʛʫʤʫʩʘ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʤʝʥʴʰʝ ʚʳʥʦʩʘ ʠʭ ʩ ʫʨʦʞʘʝʤ. 

ʇʨʠʤʝʥʝʥʠʝ ʙʠʦʛʫʤʫʩʘ ʠ ʤʠʥʝʨʘʣʴʥʳʡ ʫʜʦʙʨʝʥʠʡ ʚ ʚʠʜʝ ʧʦʜʢʦʨʤʢʠ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʚʥʝʩʝʥʠʷ ʠʭ ʧʦʜ ʚʩʧʘʰʢʫ, ʪʘʢʞʝ ʜʘʝʪ ʭʦʨʦʰʠʡ ʨʝʟʫʣʴʪʘʪ ʚ ʧʦʚʳʰʝʥʠʠ ʫʨʦʞʘʝʚ ʢʫʣʴʪʫʨ. 

ʆʧʪʠʤʘʣʴʥʦʡ ʧʨʠ ʵʪʦʤ ʷʚʣʷʝʪʩʷ ʜʦʟʘ ʧʦ 70 ʢʛ/ʛʘ ʘʟʦʪ ʠ ʬʦʩʬʦʨʘ ʠ ʥʘ ʙʠʦʛʫʤʫʩʘ. ʇʨʠʤʝʥʝʥʠʝ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʘʩʪʙʠʱʘʭ ʠ ʩʝʥʦʢʦʩʘʭ ʨʝʛʠʦʥʘ ʥʝ ʪʦʣʴʢʦ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦ, ʥʦ ʠ ʥʘʩʪʦʷʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ, ʪʘʢ ʢʘʢ ʦʥʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝ ʪʦʣʴʢʦ ʫʚʝʣʠʯʝʥʠʝ ʚʘʣʦʚʦʛʦ ʩʙʦʨʘ ʢʦʨʤʦʚ, ʥʦ ʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʜʝʡʩʪʚʝʥʥʳʭ ʧʨʠʝʤʦʚ ʙʦʨʴʙʳ ʩ ʜʝʛʨʘʜʘʮʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʩʧʦʩʦʙʩʪʚʫʷ ʟʘʢʨʝʧʣʝʥʠʶ 

ʧʦʯʚʳ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʭʦʨʦʰʦ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʫʜʦʙʨʝʥʠʡ (ʊʘʙʣʠʮ r1ï2). 
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ʊʘʙʣʠʮʘ 1. 

ʇʆʂɸɿɸʊɽʃʀ ɻʈɸʅʋʃʆʄɽʊʈʀʏɽʉʂʆɻʆ ʉʆʉʊɸɺɸ ʇʆʏɺ 
 

ʉʪʝʧʝʥʴ 

ʵʨʦʜʠʨʦʚʘʥ-

ʥʦʩʪʠ ʠ ˉ 

ʨʘʟʨʝʟʘ 

ɻʝʥʝʪʠʯʝʩʢʠʝ 

ʛʦʨʠʟʦʥʪʳ ʠ 

ʛʣʫʙʠʥʘ ʚ ʩʤ 

ʈʘʟʤʝʨʳ ʬʨʘʢʮʠʡ, ʤʤ ʠ ʢʦʣʠʯʝʩʪʚʦ ʚ % 
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0
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0
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0
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0
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0
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<
0

,0
0

1 

<
0

,0
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ʅʝ 

ʵʨʦʜʠʨʦʚʘʥʥʳʝ 

1 

AUa 0ï21 0,20 3,39 31,21 14,20 27,99 23,01 65,20 

AU11 21ï46 0,52 3,95 43,90 16,81 24,13 10,69 51,63 

B 46ï71 0,11 2,18 32,23 21,83 21,62 22,03 65,48 

B/C 71ï98 0,06 7,04 47,22 33,79 3,30 8,59 45,68 

ʉʣʘʙʦ 

ʵʨʦʜʠʨʦʚʘʥʥʳʝ 

3 

AUa 0ï18 0,07 4,75 31,05 14,69 25,21 24,23 64,13 

B 18ï47 0,03 7,69 77,96 4,88 1,20 8,24 14,32 

B/C 47ï82 0,22 6,88 20,02 16,19 27,89 28,80 72,88 

C 82ï94 0,18 6,70 80,04 3,06 0,02 10,77 13,85 

ʉʨʝʜʥʝ 

ʵʨʦʜʠʨʦʚʘʥʥʳʝ 

2 

AUa 0ï17 6,82 14.21 38,62 7,43 15,15 17,77 40,35 

B 17ï45 1,87 12,49 33,89 8,24 23,71 19,80 41,75 

B/C 45ï76 2,64 17,74 37,69 10,62 15,43 15,88 41,93 

C 76ï93 1,65 19,16 30,31 13,55 16,24 19,09 48,88 
 

ʊʘʙʣʠʮʘ 2.  

ʅɽʂʆʊʆʈʓɽ ʍʀʄʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʇʆʏɺ 
 

ʉʪʝʧʝʥʴ 

ʵʨʦʜʠʨʦʚʘʥʥʦʩʪʠ ʠ ˉ 

ʨʘʟʨʝʟʘ 

ɻʝʥʝʪʠʯʝʩʢʠʝ 

ʛʦʨʠʟʦʥʪʳ ʠ 

ʛʣʫʙʠʥʘ ʚ ʩʤ 

ʂʦʣ-ʚʦ 

ʦʙʱʝʛʦ 

ʛʫʤʫʩʘ,% 

N 

% 

CO2 ɽʤʢʦʩʪʴ ʧʦʛʣʦʱʝʥʠʠ, 

ʤʛ/ʵʢʚ. 

pH 

Ca Mg 

ʅʝ ʵʨʦʜʠʨʦʚʘʥʥʳʝ 1 AUa 0ï21 3,24 0,28 15,59 32,81 10,31 7,1 

AU11 21ï46 1,67 0,15 17,32 27,56 8,95 7,5 

B  46ï71 0,70 ð 20,15 26,14 8,18 7,5 

B/C  71ï98 0,54 ð 20,52 ð ð 7,4 

ʉʣʘʙʦ ʵʨʦʜʠʨʦʚʘʥʥʳʝ 

3 

AUa 0ï18 2,79 0,21 14,20 22,00 6,18 7,5 

B 18ï47 1,16 0,13 17,00 20,50 6,40 7,3 

B/C 47ï82 0,71 ð 17,30 18,35 6,98 7,2 

C 82ï94 0,68 ð 18,42 ð ð 7,2 

ʉʨʝʜʥʝ 

ʵʨʦʜʠʨʦʚʘʥʥʳʝ 

2 

AUa 0ï17 1,59 0,16 16,23 17,20 8,90 7,6 

B 17ï45 0,96 0,09 18,41 17,00 9,68 7,5 

B/C 45ï76 0,51 ð 17,56 14,30 8,70 7,3 

C 76ï93 0,26 ð 17,70 ð ð 7,2 
 

ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʙʠʦʛʫʤʫʩʘ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʭ 

(ʢʘʰʪʘʥʦʚʳʭ) ʧʦʯʚʘʭ ʧʨʦʠʟʦʰʣʠ ʟʘʤʝʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʧʦʯʚʳ. 

ʇʨʠʤʝʥʝʥʠʝ ʙʠʦʛʫʤʫʩʘ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʣʦ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ ʠ ʦʙʱʝʛʦ ʘʟʦʪʘ. 

ʋʣʫʯʰʠʣʦʩʴ ʩʪʨʫʢʪʫʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚʳ, ʯʪʦ ʚʳʨʘʟʠʣʦʩʴ ʚ ʟʥʘʯʠʪʝʣʴʥʦʤ ʧʦʚʳʰʝʥʠʠ 

ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʦʧʨʦʯʥʳʭ ʘʛʨʝʛʘʪʦʚ (>0,25 ʤʤ) ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ. ʇʦʚʳʩʠʣʦʩʴ ʧʦʨʦʟʥʦʩʪʴ 

ʘʛʨʝʛʘʪʦʚ, ʦʧʪʠʤʘʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ, ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʝ ʠ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʚʩʝʤ ʧʨʝʜʝʣʘʤ 

ʧʣʘʩʪʠʯʥʦʩʪʠ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʫʚʝʣʠʯʠʣʘʩʴ ʚʣʘʛʦʝʤʢʦʩʪʴ, ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʘ ʪʘʢʞʝ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʚʝʜʝʥʠʶ ʨʘʩʪʝʥʠʡ.  

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʊʘʙʣʠʮʳ 1 ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ ʥʝ ʵʨʦʜʠʨʦʚʘʥʥʳʝ ʩʝʨʦ-

ʢʦʨʠʯʥʝʚʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ʧʦʯʚʳ ʪʷʞʝʣʦ ʩʫʛʣʠʥʠʩʪʳʝ ð 51,63ï45,68% ʠ ʣʝʛʢʦ ʛʣʠʥʠʩʪʳʝ ð 
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65,48ï65,20%, ʩʣʘʙʦ ʵʨʦʜʠʨʦʚʘʥʥʳʝ ʣʝʛʢʦ ʛʣʠʥʠʩʪʳʝ ð 64,13ï72,88% ʠ ʩʫʧʝʩʯʘʥʳʝ ʚ 

ʥʠʞʥʠʭ ʩʣʦʷʭ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ð 14,32ï13,85%, ʩʨʝʜʥʝ ʵʨʦʜʠʨʦʚʘʥʥʳʝ ʩʨʝʜʥʝ 

ʩʫʛʣʠʥʠʩʪʳʝ ʚ ʚʝʨʭʥʠʭ ʠ ʩʨʝʜʥʠʭ ʯʘʩʪʷʭ ʧʨʦʬʠʣʷ ð 40,35ï41,95% ʠ ʪʷʞʝʣʦ ʩʫʛʣʠʥʠʩʪʳʝ ʚ 

ʥʠʞʥʠʭ ʛʦʨʠʟʦʥʪʘʭ, ʩʦʩʪʘʚʣʷʷ 48,88%. 

ʇʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʜʦʟ ʫʜʦʙʨʝʥʠʡ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʭ ʧʦʜ ʦʟʠʤʳʡ ʷʯʤʝʥʴ ʩʦʢʨʘʱʘʝʪ 

ʩʤʳʚ ʧʦʯʚʳ ʧʦʯʪʠ ʚ 3 ʨʘʟʘ, ʧʦʚʳʰʘʝʪ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʚ ʩʣʦʝ 0ï30  ʩʤ ʥʘ 2,0ï3,5% ʠ 

ʫʚʝʣʠʯʠʚʘʝʪ ʫʨʦʞʘʡ ʟʝʨʥʘ ʷʯʤʝʥʷ ʥʘ 2,5ï6,3 ʮ/ʛʘ ʧʨʠ ʫʨʦʞʘʝ ʥʘ ʫʯʘʩʪʢʘʭ ʙʝʟ ʚʥʝʩʝʥʠʷ 

ʫʜʦʙʨʝʥʠʡ 6,2 ʮ/ʛʘ.  
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EFFECT ON SOYBEAN GROWTH OF SOWING TIME AND FERTILIZERS  
 

ÉAliyeva A., Dr. habil., Ganja State University, 

Samukh, Azerbaijan, aliyevaafaq87@gmail.com 
 

ɺʃʀʗʅʀɽ ʅɸ ʈʆʉʊ ʉʆʀ ʉʈʆʂʆɺ ʇʆʉɽɺɸ ʀ ʋɼʆɹʈɽʅʀʗ ʇʆʏɺʓ 

 

Éɸʣʠʝʚʘ ɸ. ɸ., ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ɻʷʥʜʞʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ʉʘʤʫʭ, ɸʟʝʨʙʘʡʜʞʘʥ, aliyevaafaq87@gmail.com 

 

Abstract. Soybean also increases soil fertility by absorbing atmospheric nitrogen through its 

roots. The purpose in conducting research is to increase the fertility of irrigated gray-brown 

(chestnut) soils in the GanjaïKazakh region. It consists of determining the optimal sowing time, 

sowing scheme, and fertilizer norms that ensure water absorption for ensuring high quality. Field 

experiments were conducted in 2013ï2015 on the basis of the central experimental base of 

the Azerbaijan Scientific-Research Cotton Institute on irrigated gray-brown (chestnut) soils. Field 

experiments were carried out in 3 single rows with soybean variety Umanskaya 1, sowing was 

carried out on April 1ï5, April 10ï15, and April 20ï25. With a total area of 54.0 m2 (30Ĭ1.80 m) for 

each variant, 20, 30, and 60 kg of germinating seeds per hectare were sown in 3 sowing schemes of 

45Ĭ5 cm, 45Ĭ10 cm, and 45Ĭ15 cm. Phenological observations were made on 25 plants, and 

agrotechnical measures were carried out in accordance with the rules adopted for the region. Thus, 

nutrient content, sowing time, and manure fertilizer norms have a significant effect on soybean 

height. When the optimal sowing period of soybeans was carried out on April 10ï15, in all three 

sowing schemes, the plant height increased compared to early and late sowing (April 1ï5 and 20ï

25) in all variants. The best results were obtained in the variant of manure 10 t/ha + N60P90K60, the 

reduced and increased norms of mineral fertilizers did not affect the soybean length much. 

 

ɸʥʥʦʪʘʮʠʷ. ʉʦʷ ʫʚʝʣʠʯʠʚʘʝʪ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ, ʧʦʛʣʦʱʘʷ ʘʪʤʦʩʬʝʨʥʳʡ ʘʟʦʪ ʩʚʦʠʤʠ 

ʢʦʨʥʷʤʠ. ʎʝʣʴ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ð ʧʦʚʳʰʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʦʨʦʰʘʝʤʳʭ ʩʝʨʦ-ʙʫʨʳʭ 

(ʢʘʰʪʘʥʦʚʳʭ) ʧʦʯʚ ɻʷʥʜʞʘ-ʂʘʟʘʭʩʢʦʛʦ ʨʘʡʦʥʘ. ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ð ʵʪʦ ʦʧʨʝʜʝʣʝʥʠʝ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦʩʝʚʘ, ʩʭʝʤʳ ʧʦʩʝʚʘ ʠ ʥʦʨʤ ʫʜʦʙʨʝʥʠʡ. ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʧʨʦʚʦʜʠʣʠʩʴ 

ʚ 2013ï2015  ʛʦʜʘʭ ʥʘ ʙʘʟʝ ʮʝʥʪʨʘʣʴʥʦʡ ʦʧʳʪʥʦʡ ʙʘʟʳ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʛʦ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʭʣʦʧʢʘ ʥʘ ʦʨʦʰʘʝʤʳʭ ʩʝʨʦ-ʙʫʨʳʭ (ʢʘʰʪʘʥʦʚʳʭ) ʧʦʯʚʘʭ. 

ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʧʨʦʚʦʜʠʣʠ ʚ 3-ʭ ʦʜʥʦʨʷʜʥʳʭ ʨʷʜʘʭ ʩ ʩʦʨʪʦʤ ʩʦʠ ʋʤʘʥʩʢʘʷ 1, ʧʦʩʝʚ 

ʧʨʦʚʦʜʠʣʠ 1ï5 ʘʧʨʝʣʷ, 10ï15 ʘʧʨʝʣʷ ʠ 20ï25 ʘʧʨʝʣʷ. ʇʨʠ ʦʙʱʝʡ ʧʣʦʱʘʜʠ 54,0 ʤ2 (30Ĭ1,80 ʤ) 

ʜʣʷ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ ʙʳʣʦ ʧʦʩʝʷʥʦ 20, 30 ʠ 60 ʢʛ ʧʨʦʨʦʩʰʠʭ ʩʝʤʷʥ ʥʘ ʛʝʢʪʘʨ ʧʦ 3 ʩʭʝʤʘʤ 

ʧʦʩʝʚʘ 45Ĭ5 ʩʤ, 45Ĭ10 ʩʤ ʠ 45Ĭ15 ʩʤ. ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 

25 ʨʘʩʪʝʥʠʷʭ, ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʘʤʠ, 

ʧʨʠʥʷʪʳʤʠ ʜʣʷ ʦʙʣʘʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʜʝʨʞʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʚʨʝʤʷ ʧʦʩʝʚʘ ʠ 

ʥʦʨʤʳ ʫʜʦʙʨʝʥʠʡ ʥʘʚʦʟʘ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʳʩʦʪʫ ʩʦʠ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʨʦʢʘ ʧʦʩʝʚʘ ʩʦʠ 10ï15 ʘʧʨʝʣʷ ʚʦ ʚʩʝʭ ʪʨʝʭ ʩʭʝʤʘʭ ʧʦʩʝʚʘ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ 

ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʥʥʠʤ ʠ ʧʦʟʜʥʠʤ ʧʦʩʝʚʦʤ (1ï5 ʠ 20ï25 ʘʧʨʝʣʷ) ʚʦ ʚʩʝʭ 

ʚʘʨʠʘʥʪʘʭ. ʅʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʚ ʚʘʨʠʘʥʪʝ ʥʘʚʦʟʘ 10 ʪ/ʛʘ + N60P90K60, 

ʧʦʥʠʞʝʥʥʘʷ ʠ ʧʦʚʳʰʝʥʥʘʷ ʥʦʨʤʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʝ ʩʠʣʴʥʦ ʧʦʚʣʠʷʣʠ ʥʘ ʜʣʠʥʫ 

ʩʦʠ. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʩʝʚ, ʩʦʷ, ʨʦʩʪ, ʩʝʨʦ-ʢʦʨʠʯʥʝʚʘʷ ʧʦʯʚʘ, ʩʨʦʢʠ ʧʦʩʝʚʘ, ʫʜʦʙʨʝʥʠʷ. 

 

Soybean has been cultivated since ancient times and is considered to be a high-protein oily 

plant in the world. It is widely used in medicine, as food, technical, feed. There is no other plant in 

the world that is equal to it due to its rich composition of nutrients and its multi-purpose use. 

Therefore, this plant is cultivated on all continents of the planet. Production is growing every year. 

After wheat, rice and corn, soybean is in the 4th place. Soybean also increases soil fertility by 

absorbing atmospheric nitrogen through its roots. Soybean is a very profitable, economically, 

ecologically and agronomical very useful plant [3]. 

Soybean cultivation is also of great agro-technical importance. Like other legumes, the tuber 

bacteria that live at the root of this plant have the ability to assimilate atmospheric nitrogen. 

Soybean absorbs 70% of its nitrogen needs from the atmosphere. By improving the nitrogen 

balance of soybean in the next crop, it is possible to save 30-40% on nitrogen fertilizers, so it is 

considered the best predecessor crop, especially in cereals [2, 4]. 

The productivity of soybean depends on many factors, such as optimization of nutrition, 

stimulation of growth and development, use of plant nutrients from fertilizers and soil, and 

increasing the plant's resistance to environmental factors [7]. 

It has been found that in moderately cultivated soils, it is possible to get a higher yield from 

soybeans when the nutrient area per plant is 295 cm2 [8]. 

When studying the effect of soybean sowing time on grain yield in the Amur region of Russia, 

it was determined that the highest grain yield was 2.90 t / ha when sowing soybean variety Lydia on 

19.05-20.05 [6]. 

During the study of the effect of new height regulators on soybeans, it was determined that the 

plant height increased by 4-9 cm compared to the control, the number of beans increased by 5-12, 

and the number of grains increased by 12-26 (from one plant). Protein yield per hectare is 116-170 

kg, fat yield is 58-102 kg/ha, which is higher than the control [5]. 

Organic fertilizers have had an impact on both productivity and quality of soybean plant 

grown on irrigated gray-meadow soils in Shirvan. In the given variants of Shirvan-2 compost, the 

height increased up to 100 cm, it means that 28 cm compared to the control variant. Productivity 

was 30.8 quintals or 10.6 quintals more than control. The weight of 1000 grains increased from 123 

grams in the control variant to 150 grams in the given variant. Among the quality indicators, 37% 

protein and 25% fat were in the seed, and 22% protein and 18% fat in the non-fertilized version [1]. 

 

Object and methodology of the research 

Taking into account the importance of soybean plant in our country, our main goal in 

conducting research is to increase the fertility of irrigated gray-brown (chestnut) soils in the Ganja-

Gazakh region. It consists of determining the optimal sowing time, sowing scheme and fertilizer 

norms that ensure water absorption for ensure high quality. Field experiments were conducted in 

2013-2015 on the basis of the central experimental base of the Azerbaijan Scientific-Research 

Cotton Institute on irrigated gray-brown (chestnut) soils. Field experiments were carried out in 3 

single rows with soybean variety Umanskaya 1, sowing was carried out on April 1-5, April 10-15 

and April 20-25. With a total area of 54.0 m2 (30x1.80 m) for each variant, 20, 30 and 60 kg of 

germinating seeds per hectare were sown in 3 sowing schemes of 45x5 cm, 45x10 cm and 45x15 

cm. 100% of manure, 70% of phosphorus and potassium are plowed in autumn, the remaining 30% 
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of phosphorus and potassium are fed, alternate between branches at the branching stage, and 

nitrogen is applied once. Phenological observations were made on 25 plants, and agro-technical 

measures were carried out in accordance with the rules adopted for the region. 

The amount of common and assimilated forms of nutrients was determined in mixed soil 

samples taken from 0-30 30-60 and 60-100 cm layers to study the agrochemical properties of the 

soils of the experimental area. 

In the soil samples taken in pH potentiometer, total humus according to I.V. Tyurin, absorbed 

ammonia D.P. Konev, nitrate nitrogen Grandval-Lyaju, total nitrogen, total phosphorus K.E. 

Ginzburg and G. M. Sheglov, motor phosphorus by B. P. Machigin method, the total potassium was 

determined by Smith's method, and the exchange potassium was determined by P. B. Protasovôs 

method in a flaming photometer.  

Analysis of soil samples shows that gray-brown (chestnut) soils are not highly supplied with 

the assimilated forms of nitrogen, phosphorus and potassium. As can be seen from the table, the pH 

in the aqueous solution was 7.8 in the 0-30 cm layer, and 8.4 in the 60ï100 cm layer in the lower 

layers. Total humus, nitrogen, phosphorus and potassium in a layer of 0-30 cm, respectively 2.15; 

0.15; 0.13; is 2.39%. However, it gradually decreases to the lower in the 60-100 cm layers and 

respectively 0.85; 0.06; 0.07; is 1.51%. Absorbed ammonia nitrogen 18.0-6.5; nitrate nitrogen 9.7-

2.6, motor phosphorus 15,8-4,5; exchangeable potassium fluctuates between 263.5-105.3 mg/kg. 

The effect of sowing time and fertilizers on soybean height, depending on the food field, was 

studied in 2013-2014 at the stage of 4-5 true leaves, budding-flowering and full ripening. Soybean 

sowing was carried out during 3 sowings on April 1-5, 10-15 and 20-25, in 45x5, 45x10 and 45x15 

cm sowing schemes and with different norms of mineral fertilizers on manure. The results of the 

study are given in the Table. 

Table. 
EFFECT ON SOYBEAN HEIGHT OF SOWING TIME  

AND FERTILIZER NORMS OF THE FEEDING AREA, cm 
 

S
o

w
in

g
 t
im

e Fertilizer 

norms 

4-5 true leaf Bud-flowering  Full ripened 

4
5Ĭ

5
 

4
5Ĭ

1
0 

4
5Ĭ

1
5 

4
5Ĭ

5
 

4
5Ĭ

1
0 

4
5Ĭ

1
5 

4
5Ĭ

5
 

4
5Ĭ

1
0 

4
5Ĭ

1
5 

2018 

1
-5

 A
p

ri
l 

Control (without 

fertilizer) 

15.5 17.8 18.5 45.2 48.6 50.3 71.3 75.6 80.3 

Manure 10 t/ha (ground) 16.8 18.5 19.8 48.3 52.8 54.6 74.8 81.8 85.6 

Ground+N30P60K30 18.3 20.5 21.5 53.5 58.5 60.5 81.3 88.5 93.1 

Ground +N60P90K60 20.5 22.8 24.3 58.6 65.5 68.6 88.6 95.2 101.5 

Ground +N90P120K90 19.3 21.2 22.6 55.6 62.6 69.5 85.5 93.2 98.2 

1
0-

1
5

 A
p
ri
l 

Control (without 

fertilizer) 

16.8 20.5 21.8 47.7 52.6 55.4 75.5 79.6 82.1 

Manure 10 t/ha (ground) 17.5 21.7 23.2 50.5 56.3 60.3 79.8 85.3 87.6 

Ground +N30P60K30 19.8 23.6 25.4 56.6 60.6 64.2 85.6 93.6 98.3 

Ground +N60P90K60 22.6 25.5 27.7 67.3 70.3 73.3 92.8 103.0 108.2 

Ground +N90P120K90 21.3 24.2 26.3 65.3 67.6 70.5 89.2 98.2 105.3 

2
0-

2
5

 A
p
ri
l 

Control (without 

fertilizer) 

13.4 15.2 18.0 43.1 45.8 47.2 67.2 71.2 75.2 

Manure 10 t/ha (ground) 14.8 17.2 19.2 45.2 48.3 50.5 70.3 74.6 80.5 

Ground +N30P60K30 16.5 20.1 20.8 48.2 53.5 55.2 75.6 79.5 85.2 
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Ground +N60P90K60 18.2 22.3 23.7 53.2 61.2 64.2 80.2 86.2 93.4 

Ground +N90P120K90 17.4 21.0 22.5 50.2 58.3 60.3 78.6 83.5 90.1 

2019 

1
-5

 A
p

ri
l 

Control (without 

fertilizer) 

16.5 18.6 19.7 46.8 50.5 52.3 72.5 78.3 82.5 

Manure 10 t/ha (ground) 18.3 20.7 21.5 50.2 54.2 56.2 75.6 83.6 87.8 

Ground +N30P60K30 20.5 22.1 23.8 55.6 60.3 62.3 83.5 91.7 97.5 

Ground +N60P90K60 22.3 24.3 26.1 60.7 68.3 70.5 90.6 99.3 105.8 

Ground +N90P120K90 21.2 23.3 24.8 57.3 64.2 67.6 86.8 94.2 100.1 

1
0-

1
5

 A
p
ri
l 

Control (without 

fertilizer) 

17.5 22.8 23.7 50.3 55.3 58.6 79.6 83.3 85.6 

Manure 10 t/ha (ground) 18.8 23.5 25.1 53.5 58.6 60.2 81.5 89.6 90.7 

Ground +N30P60K30 20.7 26.7 28.2 58.7 63.5 66.3 87.5 96.7 101.5 

Ground +N60P90K60 23.5 28.3 30.1 70.5 78.3 81.3 98.3 108.6 115.7 

Ground +N90P120K90 21.7 27.2 29.4 67.6 75.6 78.6 93.5 101.2 108.2 

2
0-

2
5

 A
p
ri
l 

Control (without 

fertilizer) 

13.8 16.2 18.8 45.0 48.2 50.2 70.3 73.5 76.6 

Manure 10 t/ha (ground) 15.2 18.3 20.2 48.2 50.6 53.2 73.5 77.4 82.3 

Ground +N30P60K30 18.3 21.7 22.5 53.2 56.2 58.3 77.2 85.2 90.6 

Ground +N60P90K60 20.2 24.5 25.8 58.2 63.7 65.2 85.5 90.5 96.3 

Ground +N90P120K90 19.3 22.7 24.2 56.5 60.1 63.4 79.1 88.2 93.2 

 

As can be seen from the table, when sowing on April 1ï5, in the control (without fertilizer) 

variant, the height of soybean plant was in 45 true leaf stage is 45Ĭ5 cm, in the sowing scheme 

15.5ï16.5 cm, in 45Ĭ10 cm 17.8ï18.6 cm, 18.5ï19.7 cm in 45Ĭ15 cm and at full maturity, 

respectively; 71.3ï72.5; 75.6ï78.3 and 80.3ï82.5 cm. In the 10 t/ha (ground) version of manure, 

these indicators are 16.8ï18.3; 18.5ï20.7; 19.8ï21.5 cm in 4ï5 true leaf stages, respectively; and 

74.8ï75.6; 81.8ï83.6; 85.6ï87.8 cm at full maturity; 

As a result of the application of different norms of mineral fertilizers together with manure, 

the length of soybean was higher than the control and manure options of 10 t/ha. Thus, in the 

variant of ground + N30P60K30 in 4-5 true leaf stages 18.3-20.5 cm in 45Ĭ5 cm, 20.5-22.1 cm in 

45Ĭ10 cm, 21.5-23.8 in 45Ĭ15 cm, at full maturity respectively;81.3-83.5,  88.5-91.7 and 93.1-97.5 

cm, and the highest values are 20.5-22.3 cm in 45Ĭ5 cm and 22. 8-24.3 cm, in 45Ĭ10 cm and 24.3-

26.1 cm in 45Ĭ15 cm in 4-5 true leaf stages in the ground + N60P90K60 variant. It was respectively 

88.6-90.6; 95.2-99.3; 101.5-105.8 cm in full maturity. As the mineral fertilizer norms increased with 

the soil (N90P120K90), the height decreased. 

As can be seen from the table, when sowing on April 10-15, in the control (fertilizer-free) 

variant, the height of the soybean plant in the stage of 4-5 true leaves is 45Ĭ5 cm, in the sowing 

scheme 16.8-17.5 cm, in the 45x10 cm 20.5-22,8 cm, 21.8-23.7 cm in 45Ĭ15 cm and in full 

maturity, respectively 75.5-79.6; 79.6-83.3 and 82.1-85.6 cm. At 10 t/ha (ground) of manure, these 

indicators are respectively 17.5-18.8; 21.7-23.5; 23.2-25.1 in 4-5 true leaf stages, and 79.8-81.5; 

85.3-89.6; 87.6-90.7 cm in full maturity. 

As a result of application of various norms of mineral fertilizers together with manure, 

soybean height was higher than control and manure 10 t/ha variants. Thus, in the variant of ground 

+ N30P60K30 in 4-5 true leaf stages 19.8-20.7 cm in 45Ĭ5 cm, 23.6-26.7 cm in 45Ĭ10 cm, 25.4-28.2 

in 45Ĭ15 cm, full maturity respectively 85.6-87.5; 93.6-96.7 and 98.3-101.5 cm, and the highest 

indicators are 22,6-23,5 cm in 45Ĭ5 cm, 25.5-28.3 cm in 45Ĭ10 cm, 27.7-30.1 cm in 45Ĭ15 cm in 4-
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5 true leaf stages in the ground + N60P90K60 variant. In full maturity it was respectively 92.8-98.3; 

103.0-108.6; 108.2-115.7 cm. As the mineral fertilizer rates increased with the soil, the height 

decreased (N90P120K90) as during the first sowing. 

As can be seen from the table, when soybean was sown on April 20-25, in the appropriate 

sowing schemes and fertilizer norms, the height decreased compared to the 1st and 2nd sowing 

periods. This can be attributed to the late sowing. According to the stages of development, the 

highest height of soybean was observed in all three sowing schemes and fertilizer norms in the 

sowing carried out on April 10-15. 

 

Conclusion 

Thus, nutrient content, sowing time, and manure fertilizer norms have a significant effect on 

soybean height. When the optimal sowing period of soybeans was carried out on April 10ï15, in all 

three sowing schemes, the plant height increased compared to early and late sowing (April 1ï5 and 

20ï25) in all variants. The best results were obtained in the variant of manure 10 t/ha + N60P90K60, 

the height of the plant at the end of the vegetation was 17.3ï18.7 cm in the sowing scheme 45Ĭ5 

cm, 23.4ï25.3 cm in the size 45Ĭ10 cm and 26.1ï30.1 cm in 45Ĭ15 cm compared to the control 

variant which had a significant impact on the formation of more leaf surfaces and branches, which 

in turn had a significant effect on productivity. Along with the soil, the reduced and increased norms 

of mineral fertilizers did not affect the soybean length much. 
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ɸʥʥʦʪʘʮʠʷ. ʅʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʢʘʨʜʠʦʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʠʩʪʝʤʳ çʤʦʟʛïʩʝʨʜʮʝè ʧʨʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʙʦʣʴʥʳʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʩʦʢʠʭ ʤʝʜʠʮʠʥʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʤʦʛʫʪ ʦʪʚʝʪʠʪʴ ʥʘ ʤʥʦʛʠʝ ʚʦʧʨʦʩʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʦʧʪʠʤʠʟʘʮʠʝʡ ʚʝʜʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʧʨʠ ʩʦʯʝʪʘʥʥʦʡ ʮʝʨʝʙʨʘʣʴʥʦʡ ʠ ʢʘʨʜʠʘʣʴʥʦʡ 

ʧʘʪʦʣʦʛʠʠ ʚ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʤ ʧʝʨʠʦʜʝ. ʇʦʟʜʥʠʡ ʭʨʦʥʦʪʠʧ ʠ ʙʦʣʝʝ ʧʦʟʜʥʠʝ ʩʨʦʢʠ ʩʥʘ 

ʩʚʷʟʘʥʳ ʩ ʙʦʣʴʰʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ, ʚʢʣʶʯʘʷ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ 

ʜʠʩʬʫʥʢʮʠʠ ʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʉʉɿ). ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 

ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʳ ʩ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʘ, ʧʦʣʘ, ʵʪʥʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʢʫʨʝʥʠʷ, ʠʥʜʝʢʩʘ 

ʤʘʩʩʳ ʪʝʣʘ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʥʘ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. ɺʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ, ʦʩʦʙʝʥʥʦ ʙʫʜʫʯʠ ʦʧʨʝʜʝʣʝʥʥʳʤ ʚʝʯʝʨʥʠʤ ʪʠʧʦʤ, ʙʳʣʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʚʷʟʘʥʳ ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ ʚʩʝʭ ʩʦʧʫʪʩʪʚʫʶʱʠʭ 
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ʟʘʙʦʣʝʚʘʥʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʦʚʳʰʝʥʥʦʡ ʩʤʝʨʪʥʦʩʪʠ ʚ ʚʝʯʝʨʥʠʭ ʪʠʧʘʭ ʠ 

ʫʚʝʣʠʯʝʥʠʠ ʫʨʦʚʥʝʡ ʢʘʨʜʠʦʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʚ ʵʪʠʭ ʛʨʫʧʧʘʭ. ʈʠʩʢ ʩʤʝʨʪʥʦʩʪʠ 

ʚ ʚʝʯʝʨʥʠʭ ʪʠʧʘʭ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥ ʧʦʚʝʜʝʥʯʝʩʢʠʤʠ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤʠ ʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʭʨʦʥʠʯʝʩʢʠʤ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʝʤ ʤʝʞʜʫ ʚʥʫʪʨʝʥʥʠʤʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʩʨʦʢʘʤʠ ʠ ʚʥʝʰʥʠʤʠ ʩʨʦʢʘʤʠ 

ʨʘʙʦʪʳ ʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ʄʥʦʛʦʫʨʦʚʥʝʚʳʝ ʠ ʤʝʞʥʝʡʨʦʥʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ - 

ʚʝʜʫʱʠʡ ʬʘʢʪʦʨ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʩʰʠʭ ʧʩʠʭʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʠ ʩʘʤʦʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ. 

ʎʠʨʢʘʜʠʘʥʥʳʡ ʛʦʤʝʦʩʪʘʟ ʨʝʛʫʣʠʨʫʝʪ ʠ ʩʠʥʭʨʦʥʠʟʠʨʫʝʪ ʬʫʥʢʮʠʠ ʚʟʨʦʩʣʳʭ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ 

ʠ ʠʭ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʨʝʤʷ ʩʪʘʨʝʥʠʷ, ʘ ʪʘʢʞʝ ʤʦʜʫʣʠʨʫʝʪ ʠʭ ʚʥʝʰʥʠʝ ʠ ʚʥʫʪʨʝʥʥʠʝ ʤʝʭʘʥʠʟʤʳ. 

ʎʠʨʢʘʜʥʳʝ ʯʘʩʳ ʩʠʥʭʨʦʥʠʟʠʨʫʶʪ ʢʣʝʪʦʯʥʫʶ ʬʠʟʠʦʣʦʛʠʶ ʩ ʝʞʝʜʥʝʚʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʠ ʤʦʛʫʪ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʦ, ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦ, ʚʣʠʷʪʴ ʥʘ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. ʎʠʨʢʘʜʠʘʥʥʦʝ ʥʘʯʘʣʦ ʉʉɿ ʯʘʩʪʦ ʧʦʢʘʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʚʨʝʤʝʥʠ 

ʩʫʪʦʢ, ʠ ʩʚʷʟʘʥʦ ʩ ʩʠʩʪʝʤʦʡ ʤʦʣʝʢʫʣʷʨʥʳʭ ʯʘʩʦʚ. ʆʩʪʨʳʡ ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ ʠʣʠ 

ʞʝʣʫʜʦʯʢʦʚʘʷ ʘʨʠʪʤʠʷ (ʞʝʣʫʜʦʯʢʦʚʘʷ ʪʘʭʠʢʘʨʜʠʷ), ʚʦʟʥʠʢʘʝʪ ʚ ʦʩʥʦʚʥʦʤ ʨʘʥʦ ʫʪʨʦʤ. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʦʢʘʟʳʚʘʶʪ ʮʠʨʢʘʜʥʳʡ 

ʨʠʪʤ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʦʙʲʷʩʥʠʪʴ ʩʫʪʦʯʥʳʝ ʚʘʨʠʘʮʠʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʩʦʙʳʪʠʡ. ʂ ʥʠʤ 

ʦʪʥʦʩʷʪʩʷ ʢʦʣʝʙʘʥʠʷ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʘʢʪʠʚʥʦʩʪʴ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʠ 

ʨʝʥʠʥ-ʘʥʛʠʦʪʝʥʟʠʥʦʚʦʡ ʦʩʠ, ʢʘʩʢʘʜ ʩʚʝʨʪʳʚʘʥʠʷ ʢʨʦʚʠ, ʩʦʩʫʜʠʩʪʳʡ ʪʦʥʫʩ ʠ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʡ ʤʝʪʘʙʦʣʠʟʤ ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ. ʅʦʚʦʝ ʧʦʥʠʤʘʥʠʝ ʤʦʣʝʢʫʣʷʨʥʳʭ ʠ 

ʢʣʝʪʦʯʥʳʭ ʧʫʪʝʡ, ʧʦ ʢʦʪʦʨʳʤ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʩʦʙʳʪʠʷ ʧʨʦʠʩʭʦʜʷʪ ʚ ʩʫʪʦʯʥʦʤ 

ʢʦʣʝʙʘʪʝʣʴʥʦʤ ʧʘʪʪʝʨʥʝ, ʧʦʤʦʞʝʪ ʩʦʟʜʘʪʴ ʥʦʚʳʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʣʝʯʝʥʠʶ ʉʉɿ. 

ʇʨʦʜʦʣʞʘʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʥʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʦʙʣʝʤʳ  ʮʠʨʢʘʜʠʘʥʥʳʭ 

ʥʝʡʨʦʢʦʤʤʫʥʠʢʘʮʠʡ çʤʦʟʛʘ ʠ ʩʝʨʜʮʘè ʚ ʧʝʨʠʦʜ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʥʘʛʨʫʟʢʠ/ʧʝʨʝʛʨʫʟʢʠ, ʚʣʠʷʥʠʷ ʥʦʚʦʡ ʛʝʥʝʪʠʢʠ ʠ ʵʧʠʛʝʥʝʪʠʢʠ, ʠʟʤʝʥʝʥʠʷ ʛʝʤʦʩʪʘʟʘ ʠ 

ʛʦʤʝʦʩʪʘʟʘ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʠ ʤʠʢʨʦʙʠʦʪʳ, ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤ 

ʥʝʡʨʦʙʳʪʦʤ ʠ ʥʝʡʨʦʤʘʨʢʝʪʠʥʛʦʤ, ʩ 5ʇ ʤʝʜʠʮʠʥʦʡ ʠ 5G ʪʝʭʥʦʣʦʛʠʷʤʠ ʥʝʡʨʦʢʦʤʤʫʥʠʢʘʮʠʡ. 
 

Abstract. Neurophysiological and cardioneurological polyfunctional studies of the brain-heart 

system in the rehabilitation of neurological patients using high medical technologies will help 

answer many questions related to the optimization of patient management in combined cerebral and 

cardiac pathology in the recovery period. Late chronotype and later sleep patterns are associated 

with greater morbidity, including higher rates of metabolic dysfunction and cardiovascular disease 

(CVD). Numerous studies have been adjusted for age, sex, ethnicity, smoking, body mass index, 

sleep duration, socioeconomic status, and comorbidities. Age groups, especially being a defined 

evening type, were significantly associated with a higher prevalence of all comorbidities. The 

results suggest increased mortality in evening types and increased levels of cardiometabolic risk 

factors in these groups. The risk of mortality in evening types may be due to behavioral, 

psychological, and physiological risk factors, many of which may be associated with chronic 

inconsistencies between internal physiological timelines and external working and social activities. 

Multilevel and interneural interactions are a leading factor in the formation of higher mental 

functions and self-development of the personality. Circadian homeostasis regulates and 

synchronizes the functions of adult stem cells and their changes during aging, as well as modulates 

their external and internal mechanisms. The circadian clock synchronizes cellular physiology with 

daily environmental changes and can both positively and negatively affect physiological processes. 

Circadian onset of CVD often shows a change in the time of day and is associated with the 

molecular clock system. Acute myocardial infarction or ventricular arrhythmia (ventricular 

tachycardia) occurs mainly early in the morning. Numerous biochemical and physiological 
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parameters show a circadian rhythm that may explain daily variations in cardiovascular events. 

These include fluctuations in blood pressure, autonomic nervous system and renin-angiotensin axis 

activity, blood clotting cascade, vascular tone and intracellular metabolism of cardiomyocytes. New 

insights into the molecular and cellular pathways by which cardiovascular events occur in a daily 

oscillatory pattern will help create a new therapeutic approach to CVD treatment. Research 

continues on the updated modern problem of circadian brain and heart neurocommunications during 

the period of electromagnetic and information load/overload, the influence of new genetics and 

epigenetics, changes in hemostasis and homeostasis, the formation of new immunity and 

microbiota, in conjunction with modern neurobite and neuromarketing, with 5P Medicine and 5G 

technologies of neurocommunication. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʪʠʘʛʨʝʛʘʥʪʳ, ʘʥʪʠʢʦʘʛʫʣʷʥʪʳ, ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʦʥʠʷ, ʛʝʤʦʩʪʘʟ, 

ʜʝʩʠʥʭʨʦʥʦʟ, ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ, ʢʘʨʜʠʦʥʝʚʨʦʣʦʛʠʷ, ʭʨʦʥʦʙʠʦʣʦʛʠʷ, 5ʇ ʤʝʜʠʮʠʥʘ. 
 

Keywords: antiplatelet, anticoagulant, arterial hypertension, hemostasis, desynchronosis, 

healthy neuroplasticity, cardioneurology, chronobiology, 5P Medicine. 
 

ɺʚʝʜʝʥʠʝ 

ʄʦʟʛ ʯʝʣʦʚʝʢʘ ð ʵʪʦ ʙʠʦʣʦʛʠʯʝʩʢʠʝ, ʙʠʦʬʠʟʠʯʝʩʢʠʝ, ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʤʝʜʠʢʦ-

ʩʦʮʠʘʣʴʥʳʝ ʧʘʨʘʜʠʛʤʳ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ. ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ð ʵʪʦ 

ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ, ʤʫʣʴʪʠʧʘʨʘʜʠʛʤʘʣʴʥʳʝ ʠ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʤʦʜʝʣʠ ʦʙʤʝʥʘ 

ʠʥʬʦʨʤʘʮʠʝʡ. ʅʦʚʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʵʥʜʦʢʨʠʥʦʣʦʛʠʷ ʠ 

ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʣʦʛʠʷ ʠʛʨʘʶʪ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʨʦʣʴ ʚ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʥʘʫʢʝ ʠ 

ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ. ɺʥʝʜʨʝʥʠʝ ʤʥʦʛʦʚʝʢʪʦʨʥʳʭ 

ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʧʨʠʥʮʠʧʦʚ ʮʠʬʨʦʚʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʙʫʜʫʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʝʡʨʦʙʳʪʘ ʠ ʥʝʡʨʦʤʘʨʢʝʪʠʥʛʘ. 

ʅʝʡʨʦʛʝʥʝʪʠʢʘ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʦʤ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʠ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʧʝʨʝʜʦʚʳʝ ʤʝʪʦʜʳ, ʩ ʫʯʘʩʪʠʝʤ 5ʇ-ʤʝʜʠʮʠʥ rʠ 5G-ʪʝʭʥʦʣʦʛʠʠ. 

ʅʝʡʨʦʛʝʥʝʪʠʢʘ ʠʟʤʝʥʠʣʘ ʥʘʰʝ ʧʦʥʠʤʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ, ʦʧʦʩʨʝʜʫʶʱʠʭ ʨʘʩʩʪʨʦʡʩʪʚʘ ʤʦʟʛʘ. 

ʅʦʚʳʭ ʪʨʠ ʜʝʩʷʪʠʣʝʪʠʷ ʧʨʠʥʝʩʣʠ ʦʛʨʦʤʥʳʡ ʧʨʦʛʨʝʩʩ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʦʯʥʦʡ ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʟʥʘʥʠʷ ʛʝʥʦʚ ʠ ʧʫʪʝʡ, ʢʦʪʦʨʳʝ ʫʯʘʩʪʚʫʶʪ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʩʠʭʠʘʪʨʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ. ʉʝʢʚʝʥʠʨʦʚʘʥʠʝ ʛʝʥʦʤʘ ʯʝʣʦʚʝʢʘ ʩʪʘʣʦ 

ʚʘʞʥʦʡ ʥʘʫʯʥʦʡ ʚʝʭʦʡ, ʢʦʪʦʨʘʷ ʧʨʦʠʟʚʝʣʘ ʨʝʚʦʣʶʮʠʶ ʚ ʙʠʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʝ. ʇʨʦʝʢʪ 

çɻʝʥʦʤ ʯʝʣʦʚʝʢʘè ð ʵʪʦ ʥʝʡʨʦʛʝʥʝʪʠʯʝʩʢʘʷ ʤʘʨʰʨʫʪʠʟʘʮʠʷ ʩ XX ʚ XXI  ʚ., ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʦʪʢʨʳʪʠʷ ʙʣʘʛʦʜʘʨʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʤʝʞʜʫ ʧʨʦʥʠʮʘʪʝʣʴʥʳʤʠ ʢʣʠʥʠʮʠʩʪʘʤʠ ʠ ʪʝʭʥʠʯʝʩʢʠ 

ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʫʯʝʥʳʤʠ. ɻʝʥʦʤʥʘʷ ʠʥʞʝʥʝʨʠʷ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʛʝʥʦʤʘ 

ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʛʝʥʦʚ ʦʪʥʦʩʷʪʩʷ ʢ ʤʦʜʠʬʠʢʘʮʠʷʤ (ʚʩʪʘʚʢʘʤ, ʜʝʣʝʮʠʷʤ, ʟʘʤʝʥʘʤ) ʚ ʛʝʥʦʤʝ 

ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ. ʉʦʚʨʝʤʝʥʥʦʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʛʝʥʦʤʘ ʦʩʥʦʚʘʥʦ ʥʘ ʢʣʘʩʪʝʨʠʟʦʚʘʥʥʳʭ 

ʨʝʛʫʣʷʨʥʦ ʯʝʨʝʜʫʶʱʠʭʩʷ ʢʦʨʦʪʢʠʭ ʧʘʣʠʥʜʨʦʤʥʳʭ ʧʦʚʪʦʨʘʭ ʠ ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʤ ʙʝʣʢʝ 9 

(CRISPR-Cas9). ʋ ʧʨʦʢʘʨʠʦʪ CRISPR-Cas9 ð ʵʪʦ ʘʜʘʧʪʠʚʥʘʷ ʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʟʘʱʠʱʘʝʪ ʢʣʝʪʢʠ ʦʪ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ ɼʅʂ. CRISPR-Cas9 ʙʳʣ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʛʝʥʦʤʘ, ʢʦʪʦʨʘʷ 

ʠʤʝʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʠʤʝʥʝʥʠʡ ʚ ʤʝʜʠʮʠʥʝ, ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʬʫʥʢʮʠʡ ʛʝʥʦʚ [1]. 

ʂʦʛʥʠʪʠʚʥʦʝ ʟʜʦʨʦʚʴʝ ʠ ʜʦʣʛʦʣʝʪʠʝ Homo sapiens ð ʵʪʦ ʨʘʩʰʠʨʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʫʭʦʚʥʦʛʦ ʠ ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʦʚʳʭ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʢʘʪʝʛʦʨʠʡ çɿʜʦʨʦʚʴʝè ʠ çɼʦʣʛʦʣʝʪʠʝè ʜʦʩʪʠʛʘʶʪʩʷ ʧʨʠ 
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ʦʙʤʝʥʝ ʮʝʣʝʚʦʡ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʯʝʨʝʟ ʚʩʶ ʞʠʟʥʴ. ʉʦʚʨʝʤʝʥʥʘʷ ʥʘʫʢʘ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʯʝʣʦʚʝʢʘ, ʯʝʣʦʚʝʯʝʩʪʚʦ ʠ ʙʠʦʩʬʝʨʫ ʢʘʢ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ, ʩ ʨʘʩʪʫʱʠʤʠ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʤʠ, ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʤʠ ʠ ʤʝʜʠʮʠʥʩʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ [2]. 

ʂʦʤʧʘʨʪʤʝʥʪʘʣʠʟʠʨʦʚʘʥʥʘʷ ʨʝʛʫʣʷʮʠʷ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʝʨʚʥʦʡ, ʠʤʤʫʥʥʦʡ ʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʝʜʠʥʦʛʦ 

ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʦʩʪʨʫʶ 

ʮʝʨʝʙʨʘʣʴʥʫʶ ʠʰʝʤʠʶ. ʅʝʡʨʦʥʘʣʴʥʘʷ ʧʣʘʩʪʠʯʥʦʩʪʴ, ʦʧʨʝʜʝʣʷʝʪ, ʩ ʢʘʢʠʭ ʢʦʤʧʘʨʪʤʝʥʪʦʚ 

ʥʝʡʨʦʥʘ ʠʥʬʦʨʤʘʮʠʶ ʩʣʝʜʫʝʪ ʫʩʠʣʠʪʴ, ʘ ʩ ʢʘʢʠʭ ʧʦʜʘʚʠʪʴ. ʕʪʦ ʧʦʟʚʦʣʷʪ ʥʝʡʨʦʥʫ 

ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʪʦʢ ʚ ʣʦʢʘʣʴʥʦʡ ʥʝʡʨʦʥʘʣʴʥʦʡ ʩʝʪʠ ʧʦʣʫʯʠʪ 

ʧʨʠʦʨʠʪʝʪ. ʅʦʚʦʝ ʧʦʥʠʤʘʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ ʨʝʛʫʣʷʮʠʝʡ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ 

ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʠ ʤʦʜʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʘ ʩʪʘʨʝʥʠʷ ʠ ʘʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ ʢʘʢ ʦʨʛʘʥʠʟʤʘ 

ʯʝʣʦʚʝʢʘ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚ ʯʘʩʪʥʦʩʪʠ. ʄʦʟʛ ʨʝʛʫʣʠʨʫʝʪ ʢʠʰʝʯʥʠʢ ʠ ʝʛʦ 

ʤʠʢʨʦʙʠʦʪʫ ʧʦʩʨʝʜʩʪʚʦʤ ʥʝʡʨʦʘʥʘʪʦʤʠʯʝʩʢʠʭ, ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʭ 

ʥʝʡʨʦʩʝʪʝʚʳʭ ʧʫʪʝʡ, ʩʦʦʙʱʘʶʱʠʭʩʷ ʩ ʧʦʤʦʱʴʶ ʥʝʡʨʦʤʝʜʠʘʪʦʨʦʚ, ʥʝʡʨʦʧʝʧʪʠʜʦʚ ʠʣʠ 

ʧʨʦʜʫʢʪʦʚ ʤʠʢʨʦʙʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚʣʠʷʶʱʠʭ ʥʘ ʤʠʢʨʦʙʠʦʪʫ ʢʠʰʝʯʥʠʢʘ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʚʣʠʷʝʪ ʥʘ ʤʦʟʛ. ʕʪʠ ʜʚʘ ʩʧʦʩʦʙʘ ʬʦʨʤʠʨʫʶʪ 

ʜʚʫʥʘʧʨʘʚʣʝʥʥʫʶ ʩʚʷʟʴ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʢʠʰʝʯʥʠʢʦʤ ʠ ʤʦʟʛʦʤ. ɼʠʩʙʘʢʪʝʨʠʦʟ 

ʢʠʰʝʯʥʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥ ʨʘʟʣʠʯʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ, 

ʪʘʢʠʤʠ ʢʘʢ ʜʠʝʪʘ, ʩʪʨʝʩʩ, ʚʦʟʜʝʡʩʪʚʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʪʦʢʩʠʥʦʚ, ʣʝʢʘʨʩʪʚ ʠ ʧʘʪʦʛʝʥʦʚ. 

ʎʠʨʢʘʜʠʘʥʥʳʡ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʩʦʥ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʠ 

ʤʝʭʘʥʠʟʤʦʤ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʦʛʥʠʪʠʚʥʦʡ ʧʘʤʷʪʠ, ʝʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʠ ʢʘʯʝʩʪʚʝʥʥʦʤ 

ʦʙʲʝʤʝ, ʠʥʪʝʛʨʘʮʠʠ ʧʝʨʝʭʦʜʘ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʩʘʤʦʨʘʟʚʠʪʠʷ ʠ 

ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʡ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ 

çʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʡ ʨʘʟʫʤè. H. sapiens 21 ʚʝʢʘ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʥʠʤʘʪʴ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʘʪʪʝʨʥʳ ʩʥʘ, ʫʧʨʘʚʣʷʪʴ ʠ ʠʟʤʝʥʷʪʴ ʩʚʦʠ 

ʧʨʠʚʳʯʢʠ ʩʥʘ. ʆʮʠʬʨʦʚʢʘ ʩʥʘ ð ʥʘʩʪʦʷʱʝʝ ʠ ʙʫʜʫʱʝʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʥʘʫʢʠ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʟʜʦʨʦʚʴʷ. 

ɺ ʥʦʚʦʡ 5ʇ-ʤʝʜʠʮʠʥʝ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ʩʪʘʥʦʚʠʪʩʷ ʣʠʯʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ, ʩʣʝʜʩʪʚʠʝʤ 

ʨʘʙʦʪʳ ʩʦ ʩʚʦʠʤ ʦʨʛʘʥʠʟʤʦʤ, ʧʨʘʚʠʣʴʥʦʡ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ. ʅʦʚʘʷ 5ʇ-ʤʝʜʠʮʠʥʘ ʦʩʥʦʚʘʥʘ, ʥʘ ʛʣʫʙʦʢʦʤ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʦʤ ʧʦʜʭʦʜʝ ʢ 

ʧʘʮʠʝʥʪʫ ʠ ʩʪʨʝʤʣʝʥʠʠ ʧʨʦʬʠʣʘʢʪʠʨʦʚʘʪʴ ʟʘʙʦʣʝʚʘʥʠʷ. ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʠʩʪʝʤ ʧʫʪʝʤ ʠʥʪʝʛʨʘʮʠʠ ʠ ʘʥʘʣʠʟʘ ʜʠʥʘʤʠʯʝʩʢʦʡ ʛʠʙʨʠʜʥʦʡ 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʡ ʥʝʡʨʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʕʕɻ ʠ ʬʄʈʊ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ ʪʝʩʪʠʨʦʚʘʥʠʝʤ, ʧʦʟʚʦʣʠʪ ʢʣʠʥʠʯʝʩʢʦʤʫ ʚʨʘʯʫ ʛʝʨʠʘʪʨʫ ʫʧʨʘʚʣʷʪʴ 

ʟʜʦʨʦʚʳʤ ʩʪʘʨʝʥʠʝʤ H. sapiens. ʉʦʚʨʝʤʝʥʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ 4ʇ ʚ 5ʇ-ʤʝʜʠʮʠʥʫ ð ʵʪʦ 

ʥʦʚʳʡ ʧʦʜʭʦʜ ð ʧʨʝʮʠʟʠʦʥʥʦʩʪʴ (ʪʦʯʥʦʩʪʴ) ð ʦʩʥʦʚʘʥ ʥʘ ʛʣʫʙʦʢʦʤ ʧʦʥʠʤʘʥʠʠ ʧʨʠʨʦʜʳ 

ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʝʡʰʠʭ ʜʦʩʪʠʞʝʥʠʡ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, ʠ ʦʙʲʝʜʠʥʷʝʪ ʦʧʳʪ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʳ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʄʦʜʝʣʴ 5ʇ-ʤʝʜʠʮʠʥʳ ʩʦʚʤʝʩʪʥʦ ʩ 

ʥʦʚʝʡʰʠʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ ʚ ʤʝʜʠʮʠʥʝ ð ʚʘʞʥʳʡ ʰʘʛ ʚ ʫʣʫʯʰʝʥʠʠ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʠ 

ʧʨʦʜʣʝʥʠʠ ʞʠʟʥʠ ʥʝ ʪʦʣʴʢʦ ʫ ʯʝʣʦʚʝʢʘ, ʥʦ ʠ ʫ ʯʝʣʦʚʝʯʝʩʪʚʘ ʚ ʮʝʣʦʤ. 5ʇ-ʤʝʜʠʮʠʥʘ ʠ 5G-

ʪʝʭʥʦʣʦʛʠʠ ʥʝʡʨʦʢʦʤʤʫʥʠʢʘʮʠʡ ð ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʛʠʧʧʦʢʘʤʧʘ ʠ ʢʦʛʥʠʪʠʚʥʦʛʦ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. ʄʦʟʛ H. sapiens 21 ʚʝʢʘ ʦʙʲʝʜʠʥʷʝʪ 

ʚʥʫʪʨʝʥʥʶʶ ʠ ʚʥʝʰʥʶʶ ʤʥʦʛʦʫʨʦʚʥʝʚʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʝʜʠʥʳʡ ʘʣʛʦʨʠʪʤ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ, ʤʘʨʰʨʫʪʠʟʘʮʠʠ, ʭʨʘʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʠʟʚʣʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʥʘʩʪʦʷʱʝʤ 

ʠ ʙʫʜʫʱʝʤ ʧʝʨʠʦʜʝ ʚʨʝʤʝʥʠ [3]. 

ɿʜʦʨʦʚʘʷ ʤʠʢʨʦʙʠʦʪʘ ð ʵʪʦ ʢʘʯʝʩʪʚʝʥʥʦʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ 
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ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʠʢʨʦʙʦʚ ʦʪʜʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ, ʧʦʜʜʝʨʞʠʚʘʶʱʝʝ ʙʠʦʭʠʤʠʯʝʩʢʦʝ, 

ʤʝʪʘʙʦʣʠʯʝʩʢʦʝ ʠ ʠʤʤʫʥʥʦʝ ʨʘʚʥʦʚʝʩʠʝ ʤʘʢʨʦʦʨʛʘʥʠʟʤʘ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ 

ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ [4]. 

ʅʦʚʘʷ ʫʧʨʘʚʣʷʝʤʘʷ ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ çʤʦʟʛʘ ʠ ʤʠʢʨʦʙʠʦʪʳè ð ʵʪʦ ʜʦʣʛʦʚʨʝʤʝʥʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ 

ʧʨʦʛʨʘʤʤʘ ʧʘʮʠʝʥʪʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʧʠʪʘʪʝʣʴʥʦʡ 

ʵʧʠʛʝʥʝʪʠʢʠ ʠ ʬʘʨʤʵʧʠʛʝʥʝʪʠʢʠ, ʘ ʛʣʘʚʥʦʝ ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʣʠʧʨʘʛʤʘʟʠʠ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʨʦʜʫʢʪ ʧʠʪʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʙʠʦʤʘʨʢʝʨʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʷʚʣʷʝʪʩʷ ʮʝʣʝʚʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ ʢʘʢ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʜʣʷ 

ʙʠʦʤʠʢʨʦʙʠʦʪʳ ʚ ʯʘʩʪʥʦʩʪʠ [4]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʤʝʪʦʜʠʢʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ, ʜʠʝʪʠʯʝʩʢʦʡ ʠ 

ʙʠʦʤʠʢʨʦʙʠʦʪʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ ï ʵʪʦ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ, ʤʝʞʚʫʟʦʚʩʢʠʝ 

ʠ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʬʦʢʫʩʠʨʫʶʪʩʷ ʥʘ ʠʟʫʯʝʥʠʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʠ 

ʚʣʠʷʥʠʷ ʤʦʟʛʘ ʥʘ ʧʦʚʝʜʝʥʠʝ ʠ ʤʳʩʣʠʪʝʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʣʶʜʝʡ [5ï6]. 

ɻʝʥʝʪʠʯʝʩʢʠʡ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʡ ʚʢʣʘʜ ʚ ʩʪʘʨʝʥʠʝ ʠ ʜʦʣʛʦʣʝʪʠʝ ʯʝʣʦʚʝʢʘ ʦʛʨʦʤʝʥ. ɺ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʬʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʦʙʨʘʟʘ ʞʠʟʥʠ ʚʘʞʥʳ ʚ ʙʦʣʝʝ ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ, 

ʚʢʣʘʜ ʛʝʥʝʪʠʢʠ ʧʨʦʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʜʦʤʠʥʘʥʪʥʦ ʚ ʜʦʩʪʠʞʝʥʠʠ ʜʦʣʛʦʣʝʪʠʷ ʠ ʟʜʦʨʦʚʦʡ 

ʩʪʘʨʦʩʪʠ. ʕʧʠʛʝʥʦʤʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʨʝʤʷ ʩʪʘʨʝʥʠʷ ʛʣʫʙʦʢʦ ʚʣʠʷʶʪ ʥʘ ʢʣʝʪʦʯʥʫʶ ʬʫʥʢʮʠʶ 

ʠ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ. ɼʠʩʨʝʛʫʣʷʮʠʷ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʭ ʠ ʭʨʦʤʘʪʠʥʦʚʳʭ ʩʝʪʝʡ, ʚʝʨʦʷʪʥʦ, 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʪʘʨʝʥʠʷ. ɺ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ ʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʘʷ ʙʠʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʘʥʘʣʠʟʘ ʩʤʦʞʝʪ ʚʳʷʚʠʪʴ 

ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʝʪʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʅʦʚʘʷ ʵʧʠʛʝʥʝʪʠʢʘ H. sapiens ʫʧʨʘʚʣʷʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ 

ʩʪʘʨʝʥʠʷ ʠ ʜʦʣʛʦʣʝʪʠʷ ʩ ʙʠʦʣʦʛʠʝʡ, ʙʠʦʬʠʟʠʢʦʡ, ʬʠʟʠʦʣʦʛʠʝʡ ʠ ʬʘʢʪʦʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʚ ʨʝʛʫʣʷʮʠʠ ʪʨʘʥʩʢʨʠʧʮʠʠ. ʉʪʘʨʝʥʠʝ ð ʵʪʦ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʧʝʨʝʩʪʨʦʡʢʘ 

(ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ) ʠ ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʦʨʛʘʥʠʟʤʘ, 

ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʚʦʟʨʘʩʪʥʦʡ ʧʦʪʝʨʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʨʠʛʦʜʥʦʩʪʠ, ʙʦʣʝʟʥʷʤ, ʠ ʢ 

ʩʤʝʨʪʠ. ʇʦʥʠʤʘʥʠʝ ʧʨʠʯʠʥ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʧʨʦʙʣʝʤʥʳʭ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ [5]. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠ. ʕʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ð ʦʙʨʘʪʠʤʘ, ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʨʠ ʟʜʦʨʦʚʦʤ ʩʪʘʨʝʥʠʠ, ʠ ʩʚʷʟʘʥʥʳʭ ʩ 

ʚʦʟʨʘʩʪʦʤ ʟʘʙʦʣʝʚʘʥʠʷʭ [5]. 

ɸʚʪʦʨʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ ʧʦʟʚʦʣʷʶʪ ʫʧʨʘʚʣʷʪʴ ʦʩʪʨʳʤ ʠ ʭʨʦʥʠʯʝʩʢʠʤ ʩʪʨʝʩʩʦʤ, ʩʥʠʞʘʶʪ 

ʘʣʣʦʩʪʘʪʠʯʝʩʢʫʶ ʧʝʨʝʛʨʫʟʢʫ, ʧʦʚʳʰʘʶʪ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ʤʦʟʛʘ, ʚʢʣʶʯʘʶʪ ʛʠʙʨʠʜʥʳʝ ʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʤʝʪʦʜʠʢʠ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ ʠ 

ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʨʝʘʙʠʣʠʪʘʮʠʠ [5]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʩʪʘʥʦʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʤʝʪʦʜʠʢʠ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ ʠ ʜʦʣʛʦʣʝʪʠʷ ʯʝʣʦʚʝʢʘ ʨʘʟʫʤʥʦʛʦ [6]. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʨʘʟʣʠʯʥʳʝ ʧʦ ʩʦʩʪʘʚʫ, ʦʢʘʟʳʚʘʶʪ ʩʠʩʪʝʤʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʢʘʢ ʥʘ ʛʫʤʦʨʘʣʴʥʳʝ ʠ ʛʦʨʤʦʥʘʣʴʥʳʝ ʮʠʨʢʘʜʠʘʥʥʳʝ ʢʦʣʝʙʘʥʠʷ, ʪʘʢ ʠ ʥʘ 

ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ, ʠ ʝʛʦ ʧʦʣʠʤʦʨʙʠʜʥʦʩʪʴ [7]. ɺʢʣʶʯʝʥʠʝ ʚ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʫʶ ʩʭʝʤʫ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ð ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʧʨʦʜʫʢʪʘ ʧʠʪʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʦ ʝʛʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴʶ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʤʠʢʨʦ- ʠ 

ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ, ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʦʚ, ʢʣʝʪʯʘʪʢʠ ʠ ʜʨ., ʥʝʦʙʭʦʜʠʤʳʭ ʤʫʞʩʢʦʤʫ ʠ 

ʞʝʥʩʢʦʤʫ ʦʨʛʘʥʠʟʤʫ ʯʝʣʦʚʝʢʘ ʢʘʢ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʛʦʨʤʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʚ 
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ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʝ, ʪʘʢ ʠ ʜʣʷ ʜʠʝʪʠʯʝʩʢʦʛʦ, ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʧʠʪʘʥʠʷ ʧʨʠ ʜʠʩʩʦʤʥʠʠ, ʜʝʩʠʥʭʨʦʥʦʟʝ [7]. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʤʝʣʘʪʦʥʠʥʘ ʚ ʞʝʣʫʜʦʯʥʦïʢʠʰʝʯʥʳʭ ʪʢʘʥʷʭ ʧʨʝʚʦʩʭʦʜʠʪ ʝʛʦ ʫʨʦʚʝʥʴ ʚ 

ʢʨʦʚʠ ʚ 10ï100 ʨʘʟ, ʘ ʚ ʞʝʣʫʜʦʯʥʦïʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʚ 400 ʨʘʟ ʙʦʣʴʰʝ 

ʤʝʣʘʪʦʥʠʥʘ, ʯʝʤ ʚ ʰʠʰʢʦʚʠʜʥʦʡ ʞʝʣʝʟʝ [8]. ʆʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʠʤʙʠʦʪʠʯʝʩʢʦʝ ʩʦʦʙʱʝʩʪʚʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʵʫʢʘʨʠʦʪʠʯʝʩʢʠʭ, ʧʨʦʢʘʨʠʦʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ, 

ʚʠʨʫʩʦʚ ʠ ʘʨʭʝʙʘʢʪʝʨʠʡ. ʆʙʱʝʝ ʯʠʩʣʦ ʩʦʤʘʪʠʯʝʩʢʠʭ ʠ ʟʘʨʦʜʳʰʝʚʳʭ ʢʣʝʪʦʢ ʜʦʩʪʠʛʘʝʪ 1 ʪʨʣʥ, 

ʘ ʤʠʢʨʦʙʥʳʭ ʢʣʝʪʦʢ ð ʩʚʳʰʝ 100 ʪʨʣʥ. ɺ ʩʠʩʪʝʤʥʦ-ʠʥʪʝʛʨʘʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ï ʧʨʠʤʝʨʥʦ 10 ʤʣʨʜ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ 

ʩʦʙʦʡ ʠ ʧʦʩʪʦʷʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʢʣʝʪʦʢ.  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʅ. ʇ. ʈʦʤʘʥʯʫʢ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʧʪʠʤʠʟʘʮʠʷ ʥʝʡʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʭʨʦʥʦʤʝʜʠʮʠʥʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚʦʟʤʦʞʥʘ ʧʨʠ ʮʠʨʢʘʜʠʘʥʥʦʡ ʚʳʨʘʙʦʪʢʝ ʤʝʣʘʪʦʥʠʥʘ ʠ 

ʦʙʝʩʧʝʯʝʥʠʠ ʝʛʦ ʜʣʠʪʝʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʩʠʩʪʝʤʥʦïʣʦʢʘʣʴʥʦʝ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʩʦʯʝʪʘʥʥʦʝ (ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ ʠ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ) 

ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʚ ʮʠʨʢʘʜʠʘʥʥʫʶ ʦʩʴ çʤʠʢʨʦʙʠʦʪʘïʢʠʰʝʯʥʠʢïʤʦʟʛè ʩ ʧʦʤʦʱʴʶ ʝʞʝʜʥʝʚʥʦʛʦ 

ʫʧʦʪʨʝʙʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʢʦʛʥʠʪʠʚʥʦʝ ʠ 

ʧʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ [9]. ɺʠʩʮʝʨʘʣʴʥʳʡ ʠ ʢʦʛʥʠʪʠʚʥʳʡ ʤʦʟʛ ʨʝʛʫʣʠʨʫʷ ʫʨʦʚʥʠ 

ʤʝʣʘʪʦʥʠʥʘ ʠʟʤʝʥʷʶʪ ʬʣʦʨʫ ʢʠʰʝʯʥʠʢʘ ʠ ʫʣʫʯʰʘʶʪ ʘʥʪʠʤʠʢʨʦʙʥʳʝ ʜʝʡʩʪʚʠʷ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʮʠʨʢʘʜʠʘʥʥʦʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʥʝʡʨʦʦʩʠ çʤʦʟʛïʢʠʰʝʯʥʠʢè ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʠʪʘʥʠʝʤ çʤʦʟʛʘè ʠ 

çʤʠʢʨʦʙʠʦʪʳè. ʅʦʚʘʷ ʢʦʥʮʝʧʮʠʷ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʘʷ ʤʠʢʨʦʬʣʦʨʫ ʢʠʰʝʯʥʠʢʘ ʢʘʢ ʢʣʶʯʝʚʦʡ 

ʨʝʛʫʣʷʪʦʨ ʧʦʚʝʜʝʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʤʝʥʫ 

ʧʘʨʘʜʠʛʤʳ ʚ ʥʝʡʨʦʥʘʫʢʝ ʠ ʢʣʠʥʠʯʝʩʢʦʡ ʛʝʨʠʘʪʨʠʠ [8].  

ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʅ. ʇ. ʈʦʤʘʥʯʫʢ [7, 9], ʧʦʟʚʦʣʷʝʪ ʚʦʩʩʪʘʥʦʚʠʪʴ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʮʠʨʢʘʜʠʘʥʥʦʡ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢʘ, ʥʦʨʤʘʣʠʟʦʚʘʪʴ ʫʨʦʚʝʥʴ ʠ ʢʦʥʮʝʥʪʨʘʮʠʶ 

ʤʝʣʘʪʦʥʠʥʘ ʚ ʦʨʛʘʥʠʟʤʝ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʝʛʫʣʷʮʠʶ ʧʨʦʮʝʩʩʦʚ ʩʥʘ ʠ ʙʦʜʨʩʪʚʦʚʘʥʠʷ, ʫʧʨʘʚʣʷʪʴ 

ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴʶ, ʧʨʦʚʦʜʠʪʴ ʧʨʦʬʠʣʘʢʪʠʢʫ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʘʢʪʠʚʠʨʦʚʘʪʴ 

ʩʦʙʩʪʚʝʥʥʳʝ ʮʠʨʢʘʜʠʘʥʥʳʝ ʨʠʪʤʳ ʠ ʠʭ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʯʝʨʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʡ ʩʭʝʤʳ ʧʦʚʳʰʝʥʠʷ ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʫʨʦʚʥʷ ʛʦʨʤʦʥʘ 

ʤʝʣʘʪʦʥʠʥʘ ʚ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ: ʮʠʨʢʘʜʠʘʥʥʳʝ ʦʯʢʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʠ ʬʠʟʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ [10]. 

ʅʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʝ ʠ ʚʦʟʨʘʩʪ ð ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʭʨʦʥʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʨʠ 

ʢʦʪʦʨʳʭ ʠʤʝʶʪ ʤʝʩʪʦ ʪʘʢʠʝ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʢʘʢ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʛʝʥʦʤʘ ʠ 

ʵʧʠʛʝʥʦʤʘ, ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ, ʭʨʦʥʠʯʝʩʢʦʝ ʚʦʩʧʘʣʝʥʠʝ, ʫʢʦʨʦʯʝʥʠʝ ʪʝʣʦʤʝʨ, ʫʪʨʘʪʘ 

ʧʨʦʪʝʦʩʪʘʟʠʩʘ, ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʝ ʜʠʩʬʫʥʢʮʠʠ, ʢʣʝʪʦʯʥʦʝ ʩʪʘʨʝʥʠʝ, ʠʩʪʦʱʝʥʠʝ  ʩʪʚʦʣʦʚʳʭ 

ʢʣʝʪʦʢ ʠ ʥʘʨʫʰʝʥʠʝ ʤʝʞʢʣʝʪʦʯʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʥʠʮʠʠʨʫʶʪʩʷ 

ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʧʠʪʘʥʠʝʤ ʠ ʜʠʩʙʘʣʘʥʩʦʤ ʩʠʤʙʠʦʪʠʯʝʩʢʦʡ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ. 

ʉʫʤʤʘʨʥʳʡ ʛʝʥʦʤ ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʩʦʜʝʨʞʠʪ ʚ 100 ʨʘʟ ʙʦʣʴʰʝ ʛʝʥʦʚ, ʯʝʤ 

ʛʝʥʦʤ ʯʝʣʦʚʝʢʘ. ɺ ʤʠʢʨʦʙʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʝ 

ʯʝʣʦʚʝʢʘ, ʵʚʦʣʶʮʠʦʥʥʦ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʤʝʞʢʣʝʪʦʯʥʳʝ ʩʝʪʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʠʩʪʝʤʫ 

ʪʨʦʬʠʯʝʩʢʠʭ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʚʥʫʪʨʠ ʢʠʰʝʯʥʦʛʦ ʤʠʢʨʦʙʠʦʮʝʥʦʟʘ. ʋʯʠʪʳʚʘʷ, 

ʯʪʦ 90% ʵʥʝʨʛʠʠ ʜʣʷ ʢʣʝʪʦʢ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʠʰʝʯʥʳʤʠ ʙʘʢʪʝʨʠʷʤʠ ʠ 

ʠʤʝʥʥʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʷʚʣʷʶʪʩʷ  ʢʣʶʯʝʚʳʤ ʟʚʝʥʦʤ, ʩʪʘʨʪʝʨʘʤʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʘ ʟʘʪʝʤ 

ʵʚʦʣʶʮʠʠ ʠ ʵʧʠʛʝʥʝʪʠʢʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʞʠʟʥʠ, ʚʢʣʶʯʘʷ ʯʝʣʦʚʝʢʘ, ʥʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ ð 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʫʧʨʘʚʣʝʥʠʝ ʙʠʦʵʥʝʨʛʠʝʡ. 

ʄʦʣʝʢʫʣʷʨʥʳʤʠ, ʢʣʝʪʦʯʥʳʤʠ ʠ ʩʨʝʜʦʚʳʤʠ ʦʩʥʦʚʘʤʠ ʟʜʦʨʦʚʴʷ ʠ ʜʦʣʛʦʣʝʪʠʷ ʷʚʣʷʶʪʩʷ 
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ʤʝʪʘʛʝʥʦʤ ʠ ʵʧʠʛʝʥʦʤ ʯʝʣʦʚʝʢʘ, ʘ ʧʦʣʥʦʮʝʥʥʦʩʪʴ ʠʭ ʨʝʘʣʠʟʘʮʠʠ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ H. sapiens ð ʷʚʣʷʶʪʩʷ ʤʥʦʛʦʤʘʩʰʪʘʙʥʳʝ ʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. 

ɺʣʠʷʥʠʝ ʧʠʱʝʚʳʭ ʧʨʠʚʳʯʝʢ ʥʘ ʤʠʢʨʦʙʠʦʪʫ ʢʠʰʝʯʥʠʢʘ. ʇʦʩʢʦʣʴʢʫ ʥʘʰʠ ʧʠʱʝʚʳʝ 

ʧʨʠʚʳʯʢʠ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʩʤʝʩʠ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ, 

ʥʝʧʨʝʨʳʚʥʦ ʠ ʙʝʩʢʦʥʝʯʥʦ ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʥʘʰʫ ʢʠʰʝʯʥʫʶ ʵʢʦʩʠʩʪʝʤʫ, ʦʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʠʱʝʚʳʭ ʧʨʠʚʳʯʝʢ ʥʘ ʤʠʢʨʦʙʠʦʪʫ ʢʠʰʝʯʥʠʢʘ, ʩʚʷʟʘʥʥʫʶ ʩ 

ʙʘʨʴʝʨʥʳʤʠ ʠ ʠʤʤʫʥʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʭʦʟʷʠʥʘ [11]. 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ, ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʥʦʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʤʘʢʨʦ- ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʢʣʝʪʯʘʪʢʠ ð ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʤʦʜʫʣʷʪʦʨʦʚ ʩʦʩʪʘʚʘ 

ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ, ʢʦʪʦʨʘʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʛʦʤʝʦʩʪʘʟ ʭʦʟʷʠʥʘ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʘ ʪʘʢʞʝ ʯʝʨʝʟ ʤʝʪʘʙʦʣʠʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʤʠʢʨʦʙʥʦʡ ʬʝʨʤʝʥʪʘʮʠʠ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ [11]. 
 

ɻʝʥʦʤʠʢʘ ʮʠʨʢʘʜʥʳʭ ʨʠʪʤʦʚ: ʟʜʦʨʦʚʴʝ ʠ ʙʦʣʝʟʥʠ 

ʎʠʨʢʘʜʥʳʝ ʯʘʩʳ ð ʵʪʦ ʵʥʜʦʛʝʥʥʳʝ ʦʩʮʠʣʣʷʪʦʨʳ, ʫʧʨʘʚʣʷʶʱʠʝ 24-ʯʘʩʦʚʳʤʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʎʝʥʪʨʘʣʴʥʳʝ ʮʠʨʢʘʜʥʳʝ ʯʘʩʳ 

ʢʦʥʪʨʦʣʠʨʫʶʪ ʤʥʦʞʝʩʪʚʦ ʘʩʧʝʢʪʦʚ ʬʠʟʠʦʣʦʛʠʠ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʚʢʣʶʯʘʷ ʨʝʛʫʣʷʮʠʶ ʩʥʘ, 

ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. ɸʢʪʫʘʣʴʥʦ, ʧʦʥʠʤʘʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʡ ʨʝʛʫʣʷʮʠʠ ʩʥʘ ʯʝʨʝʟ 

ʮʠʨʢʘʜʥʫʶ ʩʠʩʪʝʤʫ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʜʠʩʨʝʛʫʣʷʮʠʠ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʥʘ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ 

ʬʫʥʢʮʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ [12], ʥʘʯʘʣʠ ʨʘʩʢʨʳʚʘʪʴ ʨʦʣʴ ʮʠʨʢʘʜʥʳʭ ʯʘʩʦʚ ʚ ʫʧʨʘʚʣʝʥʠʠ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʘʤʠ, ʤʠʢʨʦʙʠʦʪʦʡ ʢʠʰʝʯʥʠʢʘ, ʨʘʢʦʤ ʠ ʩʪʘʨʝʥʠʝʤ. 

ʎʠʨʢʘʜʥʳʡ ʢʦʥʪʨʦʣʴ ʵʪʠʭ ʩʠʩʪʝʤ ʯʘʩʪʠʯʥʦ ʟʘʚʠʩʠʪ ʦʪ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʡ ʨʝʛʫʣʷʮʠʠ, ʘ 

ʧʦʩʣʝʜʥʠʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʛʝʥʦʤʥʘʷ ʨʝʛʫʣʷʮʠʷ ʯʘʩʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʯʝʨʝʟ ʮʠʨʢʘʜʥʫʶ ʭʨʦʤʦʩʦʤʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ. ʅʦʚʳʝ ʦʪʢʨʳʪʠʷ ʚ ʦʙʣʘʩʪʠ ʛʝʥʦʤʥʦʡ 

ʨʝʛʫʣʷʮʠʠ ʬʠʟʠʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ ʦʪʢʨʳʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʭ 

ʩʪʨʘʪʝʛʠʡ ʣʝʯʝʥʠʷ ʠ ʥʦʚʦʛʦ ʧʦʥʠʤʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʥʦʚ ʙʦʣʝʟʥʝʡ ʯʝʣʦʚʝʢʘ. ʎʠʨʢʘʜʥʳʝ 

ʨʠʪʤʳ ʫʧʨʘʚʣʷʶʪʩʷ ʚʥʫʪʨʝʥʥʝʡ ʩʠʩʪʝʤʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʨʝʛʫʣʠʨʫʝʤʦʡ ʥʘ 

ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʤ ʫʨʦʚʥʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʛʝʥʥʳʭ ʩʝʪʝʡ, ʢʦʪʦʨʳʝ 

ʢʦʣʝʙʣʶʪʩʷ ʩ 24-ʯʘʩʦʚʳʤ ʮʠʢʣʦʤ. ɺʥʫʪʨʠ ʵʪʠʭ ʩʝʪʝʡ ʥʘʭʦʜʷʪʩʷ ʯʘʩʦʚʳʝ ʛʝʥʳ, ʫʧʨʘʚʣʷʶʱʠʝ 

ʨʠʪʤʘʤʠ ʚ ʬʠʟʠʦʣʦʛʠʠ ʠ ʧʦʚʝʜʝʥʠʠ. ɹʣʘʛʦʜʘʨʷ ʮʠʨʢʘʜʥʳʤ ʬʫʥʢʮʠʷʤ, ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʨʝʤʝʥʥʦʛʦ ʚʚʝʜʝʥʠʷ ʣʝʢʘʨʩʪʚ (ʭʨʦʥʦʬʘʨʤʘʢʦʣʦʛʠʷ) ʠʣʠ 

ʥʘʮʝʣʠʚʘʥʠʷ ʥʘ ʢʦʤʧʦʥʝʥʪʳ ʯʘʩʦʚ (ʈʠʩʫʥʦʢ 1) [12]. 

1920-ʝ ʛʦʜʳ: ʧʝʨʚʳʝ ʜʦʣʛʦʩʨʦʯʥʳʝ ʟʘʧʠʩʠ ʣʦʢʦʤʦʪʦʨʥʳʭ ʨʠʪʤʦʚ ʫ ʢʨʳʩ. 

1960 ʛ.: ʩʠʤʧʦʟʠʫʤ ʧʦ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʯʘʩʘʤ ʚ ʂʦʣʜ-ʉʧʨʠʥʛ-ʍʘʨʙʦʨ. ʇʝʨʚʳʝ 

ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʨʝʤʷ ʩʫʪʦʢ ʦʧʨʝʜʝʣʷʝʪ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʵʥʜʦʪʦʢʩʠʥʘʤ.  

1972 ʛ.: ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʨʘʞʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʫʧʨʘʭʠʘʟʤʘʪʠʯʝʩʢʦʝ ʷʜʨʦ (ʉʂʅ) 

ʛʠʧʦʪʘʣʘʤʫʩʘ ʨʝʛʫʣʠʨʫʝʪ ʢʦʨʪʠʢʦʩʪʝʨʦʥ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʠ ʨʠʪʤʳ ʧʠʪʴʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ.  

1970-ʭ ʠ 1980-ʭ ʛʛ. ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʝʨʚʳʝ ENU-ʩʢʨʠʥʠʥʛʠ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʦʚʳʭ 

ʛʝʥʦʚ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ .  

1984ï1990  ʛʛ.: ʠʜʝʥʪʠʬʠʢʘʮʠʷ SCN ʢʘʢ ʛʣʘʚʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʩ ʧʦʤʦʱʴʶ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ʧʦ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ.  

1988 ʛ.: ʝʩʪʝʩʪʚʝʥʥʘʷ ʮʠʨʢʘʜʥʘʷ ʤʫʪʘʮʠʷ Tau ʙʳʣʘ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʘ ʫ ʭʦʤʷʢʦʚ.  

1990-ʝ ʛʛ.: ʧʝʨʚʳʝ ʵʢʨʘʥʳ ENU ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʜʣʷ ʧʦʚʝʜʝʥʠʷ, ʧʨʠʚʦʜʷʱʠʝ ʢ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʝʨʚʦʛʦ ʛʝʥʘ ʯʘʩʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, Clock. 

1995 ʛ.: ʮʠʨʢʘʜʥʳʝ ʨʠʪʤʳ ʙʳʣʠ ʧʦʢʘʟʘʥʳ ʢʣʝʪʦʯʥʦïʘʚʪʦʥʦʤʥʳʤʠ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, 

ʩʦʭʨʘʥʷʷʩʴ ʚ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʥʝʡʨʦʥʘʭ SCN. 
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1997 ʛ.: ʢʣʦʥʠʨʦʚʘʥʠʝ ɻʝʥʘ ʯʘʩʦʚ, ʢʦʪʦʨʳʡ, ʢʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʧʨʠʥʘʜʣʝʞʠʪ ʢ 

ʩʝʤʝʡʩʪʚʫ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ bHLH-PAS-ʜʘ. ɺ ʪʦʤ ʞʝ ʛʦʜʫ ʙʳʣ ʪʘʢʞʝ ʢʣʦʥʠʨʦʚʘʥ 

ʛʝʥ Per1 ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʦʙʘ ʠʟ ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʶʪ ʪʦʯʢʠ ʚʭʦʜʘ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʤʝʭʘʥʠʟʤʘ ʮʠʨʢʘʜʥʦʡ ʨʠʪʤʠʯʥʦʩʪʠ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ.  

1998ï2000  ʛʛ.: ʆʪʢʨʳʪʠʝ BMAL1/MOP3 ʚ ʢʘʯʝʩʪʚʝ ʧʘʨʪʥʝʨʘ ʯʘʩʦʚ, ʨʝʧʨʝʩʩʠʷ CRY ʠ 

ʧʝʪʣʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ Per1/2-Cry1/2 ʥʘ ʯʘʩʘʭ: BMAL1. ʇʝʨʚʳʝ ʦʧʠʩʘʥʠʷ ʮʠʨʢʘʜʥʳʭ ʯʘʩʦʚ ʥʘ 

ʧʝʨʠʬʝʨʠʠ. ʂʣʦʥʠʨʦʚʘʥʠʝ ʊʘʫ - ʤʫʪʘʥʪʘ ʭʦʤʷʢʘ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʦ CK1e ʢʘʢ ʚʘʞʥʫʶ ʢʠʥʘʟʫ, 

ʨʝʛʫʣʠʨʫʶʱʫʶ ʦʩʥʦʚʥʳʝ ʮʠʨʢʘʜʥʳʝ ʯʘʩʳ.  

2000-ʝ ʛʛ.: ʤʝʣʘʥʦʧʩʠʥ ʙʳʣ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʢʘʢ ʮʠʨʢʘʜʥʳʡ ʬʦʪʦʨʝʮʝʧʪʦʨ ʚ ʩʝʪʯʘʪʢʝ. 

2001: ʧʝʨʚʘʷ ʤʫʪʘʮʠʷ ʚ ʯʘʩʦʚʦʤ ʛʝʥʝ, ʩʚʷʟʘʥʥʘʷ ʩ ʟʘʙʦʣʝʚʘʥʠʝʤ ʯʝʣʦʚʝʢʘ.  

2002 ʛ: ʧʝʨʚʳʝ ʮʠʨʢʘʜʥʳʝ ʪʨʘʥʩʢʨʠʧʪʦʤʳ ʚʳʷʚʠʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ʛʝʥʦʚ, 

ʠʤʝʶʱʠʭ ʮʠʢʣʠʯʝʩʢʫʶ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ ʩ 24-ʯʘʩʦʚʳʤ ʧʝʨʠʦʜʦʤ.  

2004ï2005  ʛʛ.: ʘʩʩʦʮʠʘʮʠʷ ʤʫʪʘʮʠʡ ʚ ʯʘʩʦʚʳʭ ʛʝʥʘʭ ʩ ʥʘʨʫʰʝʥʠʝʤ ʤʝʪʘʙʦʣʠʟʤʘ.  

2011 ʛ.: ʮʠʢʣʳ ʧʝʨʦʢʩʠʨʝʜʦʢʩʠʥʘ, ʢʘʢ ʩʦʦʙʱʘʝʪʩʷ, ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʪʨʘʥʩʢʨʠʧʮʠʠ. 

2011ï2012  ʛʛ.: ʧʦʜʨʦʙʥʳʝ ʦʧʠʩʘʥʠʷ ʦʙʱʝʛʝʥʦʤʥʦʡ ʨʝʛʫʣʷʮʠʠ ʯʘʩʘʤʠ.  

2012ï2013 ʛʛ.: ʦʩʥʦʚʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʥʘʰʝʤ ʧʦʥʠʤʘʥʠʠ ʯʘʩʦʚʦʛʦ ʢʦʥʪʨʦʣʷ 

ʠʤʤʫʥʠʪʝʪʘ. 

 
 

ʈʠʩʫʥʦʢ 1. ʍʨʦʥʦʣʦʛʠʷ ʦʩʥʦʚʥʳʭ ʦʪʢʨʳʪʠʡ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʮʠʨʢʘʜʥʳʭ ʯʘʩʦʚ [12] 
 

ʎʠʨʢʘʜʥʳʝ ʥʘʨʫʰʝʥʠʷ ʩʥʘ ʯʝʣʦʚʝʢʘ ʠ ʠʭ ʛʝʥʝʪʠʯʝʩʢʠʝ ʧʨʠʯʠʥʳ. ʎʠʨʢʘʜʥʘʷ ʛʝʥʦʤʠʢʘ ʠ 

ʨʝʛʫʣʷʮʠʷ ʩʥʘ (ʈʠʩʫʥʦʢ 2) [12]. 

ʋʧʨʘʚʣʷʝʤʳʡ ʮʠʨʢʘʜʥʳʤʠ ʯʘʩʘʤʠ, ʨʝʛʫʣʷʨʥʳʡ ʝʞʝʜʥʝʚʥʳʡ ʨʝʞʠʤ ʧʠʪʘʥʠʷ ʠ 

ʛʦʣʦʜʘʥʠʷ ʧʦʜʜʝʨʞʠʚʘʝʪ ʥʦʨʤʘʣʴʥʫʶ ʮʠʨʢʘʜʥʫʶ ʬʠʟʠʦʣʦʛʠʶ. ʆʜʥʘʢʦ ʨʝʮʠʜʠʚʠʨʫʶʱʝʝ 

ʥʘʨʫʰʝʥʠʝ ʩʫʪʦʯʥʳʭ ʨʠʪʤʦʚ ʘʢʪʠʚʥʦʩʪʠïʦʪʜʳʭʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʘʪʪʝʨʥʦʚ ʧʠʪʘʥʠʷ 

ʩʚʷʟʘʥʦ ʩ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ. ɻʝʥʝʪʠʯʝʩʢʦʝ ʥʘʨʫʰʝʥʠʝ ʮʠʨʢʘʜʥʳʭ ʯʘʩʦʚ ʪʘʢʞʝ 

ʧʨʝʜʨʘʩʧʦʣʘʛʘʝʪ ʛʨʳʟʫʥʦʚ ʢ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʷʤ. ʏʘʩʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʫʧʨʘʚʣʷʶʪ ʤʝʪʘʙʦʣʠʟʤʦʤ, ʫʧʨʘʚʣʷʷ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʫʪʝʡ (ʈʠʩʫʥʦʢ 3) [12]. 
 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ5. 2021 

https://doi.org/10.33619/2414-2948/66 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 135 

 

 
 

ʈʠʩʫʥʦʢ 2. ʎʠʨʢʘʜʥʘʷ ʛʝʥʥʘʷ ʩʝʪʴ ʠ ʩʣʦʠ ʦʙʱʝʛʝʥʦʤʥʦʡ ʨʝʛʫʣʷʮʠʠ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ [12] 
 

 
 

ʈʠʩʫʥʦʢ 3. ʆʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ ʮʠʨʢʘʜʥʦʡ ʨʝʛʫʣʷʮʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤʘʭ [12] 
 

ɺʣʠʷʥʠʝ ʩʚʝʪʘ ʥʘ ʥʘʩʪʨʦʝʥʠʝ ʠ ʦʙʫʯʝʥʠʝ. ʉʚʝʪ ʷʚʣʷʝʪʩʷ ʩʠʣʴʥʳʤ ʚʥʝʰʥʠʤ ʩʠʛʥʘʣʦʤ 

ʜʣʷ ʮʠʨʢʘʜʥʦʡ ʩʠʩʪʝʤʳ. ɽʛʦ ʦʙʥʘʨʫʞʝʥʠʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʨʠ ʢʣʘʩʩʘ ʬʦʪʦʨʝʮʝʧʪʦʨʦʚ ʚ 

ʩʝʪʯʘʪʢʝ: ʢʣʘʩʩʠʯʝʩʢʠʝ ʧʘʣʦʯʢʠ ʠ ʢʦʣʙʦʯʢʠ, ʘ ʪʘʢʞʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ʛʘʥʛʣʠʦʟʥʳʭ ʢʣʝʪʦʢ 

ʩʝʪʯʘʪʢʠ (RGCs), ʢʦʪʦʨʳʝ ʵʢʩʧʨʝʩʩʠʨʫʶʪ ʬʦʪʦʧʠʛʤʝʥʪ ʤʝʣʘʥʦʧʩʠʥ (Opn4), ʯʪʦ ʜʝʣʘʝʪ ʠʭ 

ʚʥʫʪʨʝʥʥʝ ʬʦʪʦʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ (ipRGCs). ʂʦʛʜʘ ipRGCs ʪʝʨʷʶʪʩʷ, SCN ʙʦʣʴʰʝ ʥʝ 
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ʧʦʣʫʯʘʝʪ ʩʚʝʪʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʅʝʦʞʠʜʘʥʥʦ ʘʙʣʷʮʠʷ ʵʪʠʭ ʬʦʪʦʨʝʮʝʧʪʦʨʦʚ ʫ ʤʳʰʝʡ ʚʣʠʷʝʪ 

ʥʘ ʥʘʩʪʨʦʝʥʠʝ ʠ ʦʙʫʯʝʥʠʝ, ʫʢʘʟʳʚʘʷ ʥʘ ʪʦ, ʯʪʦ ipRGCs ʷʚʣʷʶʪʩʷ ʩʝʥʩʦʨʥʳʤʠ ʢʣʝʪʢʘʤʠ, 

ʢʦʪʦʨʳʝ ʫʧʨʘʚʣʷʶʪ ʵʪʠʤʠ ʧʦʚʝʜʝʥʯʝʩʢʠʤʠ ʵʬʬʝʢʪʘʤʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʵʪʠ ʥʝʡʨʦʥʳ ʧʝʨʝʜʘʶʪ 

ʩʚʝʪʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʘʷ ʚʣʠʷʝʪ ʥʘ ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ ʥʝʟʘʚʠʩʠʤʳʤ ʦʪ SCN 

ʦʙʨʘʟʦʤ. ɺʤʝʩʪʦ ʵʪʦʛʦ SCN-ʥʝʟʘʚʠʩʠʤʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ipRGCs ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʷʜʨʦʤ 

ʪʘʣʘʤʫʩʘ [12]. 
 

ʎʠʨʢʘʜʠʘʥʥʳʡ ʛʝʤʦʩʪʘʟ 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʮʠʨʢʘʜʥʦʡ ʠ ʧʦʚʝʜʝʥʯʝʩʢʦʡ ʩʠʩʪʝʤʘʤʠ ʚʣʠʷʝʪ ʥʘ ʪʷʞʝʩʪʴ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʜʥʝʚʥʫʶ/ʥʦʯʥʫʶ ʢʘʨʪʠʥʫ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʭ ʩʦʙʳʪʠʡ, ʩʫʜʦʨʦʛ ʠ ʦʙʦʩʪʨʝʥʠʡ ʘʩʪʤʳ; ʠ ʢʘʢ ʙʦʣʝʟʥʴ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʮʠʨʢʘʜʥʫʶ 

ʨʠʪʤʠʯʥʦʩʪʴ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʘ ʮʠʨʢʘʜʥʦʝ ʥʘʨʫʰʝʥʠʝ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ; ʠ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʟʜʦʨʦʚʴʷ ʮʠʨʢʘʜʥʦʛʦ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʷ, ʪʠʧʠʯʥʦʛʦ ʜʣʷ 

ʭʨʦʥʠʯʝʩʢʦʡ ʩʤʝʥʥʦʡ ʨʘʙʦʪʳ. ɺ ʢʘʞʜʦʤ ʩʣʫʯʘʝ ʠʟʣʘʛʘʶʪʩʷ ʭʨʦʥʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ 

ʩʦʦʙʨʘʞʝʥʠʷ. ʍʨʦʥʦʪʝʨʘʧʠʷ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʦʙʣʘʩʪʝʡ ʤʝʜʠʮʠʥʳ, ʫʯʠʪʳʚʘʷ ʦʯʝʥʴ ʟʘʤʝʪʥʳʝ ʜʥʝʚʥʳʝ/ʥʦʯʥʳʝ ʚʘʨʠʘʮʠʠ ʪʷʞʝʩʪʠ 

ʟʘʙʦʣʝʚʘʥʠʷ. ʊʘʢʘʷ ʩʜʝʨʞʘʥʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚʨʘʯʝʡ, ʥʘʣʠʯʠʝʤ ʧʦʜʭʦʜʷʱʠʭ ʣʝʢʘʨʩʪʚ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʬʘʨʤʘʢʦʜʠʥʘʤʠʢʦʡ 

ʠ ʙʦʣʝʝ ʛʣʫʙʦʢʠʤ ʧʦʥʠʤʘʥʠʝʤ ʪʦʛʦ, ʚʳʟʚʘʥʳ ʣʠ ʫʷʟʚʠʤʳʝ ʧʝʨʠʦʜʳ ʩʧʝʮʠʬʠʯʝʩʢʠʤ 

ʧʦʚʝʜʝʥʠʝʤ ʠ/ʠʣʠ ʮʠʨʢʘʜʥʦʡ ʬʘʟʦʡ. ʕʪʦʪ ʧʦʩʣʝʜʥʠʡ ʤʦʤʝʥʪ ʚʘʞʝʥ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʮʝʣʠ, ʯʪʦ ʩʪʘʥʦʚʠʪʩʷ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳʤ, ʢʦʛʜʘ ʮʠʨʢʘʜʥʳʝ ʨʠʪʤʳ ʠ 

ʧʦʚʝʜʝʥʠʝ ʩʪʘʥʦʚʷʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ ʚʳʨʦʚʥʝʥʥʳʤʠ, ʢʘʢ ʧʨʠ ʣʠʰʝʥʠʠ ʩʥʘ, ʩʤʝʥʥʦʡ ʨʘʙʦʪʝ, 

ʩʤʝʥʝ ʯʘʩʦʚʳʭ ʧʦʷʩʦʚ ʠ ʥʝʢʦʪʦʨʳʭ ʥʘʨʫʰʝʥʠʷʭ ʩʥʘ. ʍʦʪʷ ʩʫʱʝʩʪʚʫʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʚʘʨʠʘʥʪʳ ʫʣʫʯʰʝʥʠʷ ʥʝʡʨʦʢʦʛʥʠʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʠ ʩʥʘ ʚ ʫʩʣʦʚʠʷʭ ʮʠʨʢʘʜʥʦʛʦ 

ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʷ, ʤʝʥʴʰʝ ʠʟʚʝʩʪʥʦ ʦ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʢʦʥʪʨʤʝʨʘʭ ʥʘ ʤʥʦʛʠʝ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝ ʮʠʨʢʘʜʥʦʝ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʝ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʦʥʠʠ (ɸɻ), ʉʉɿ, ʜʠʘʙʝʪʘ, ʦʞʠʨʝʥʠʷ, ʨʘʢʘ, 

ʛʘʩʪʨʦʵʟʦʬʘʛʝʘʣʴʥʳʭ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʧʨʦʙʣʝʤ ʯʝʣʦʚʝʢʘ. ʆʜʥʘʢʦ ʨʘʩʪʝʪ ʧʨʠʟʥʘʥʠʝ ʵʪʠʭ 

ʧʨʦʙʣʝʤ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʥʘʯʠʥʘʶʪ ʠʟʫʯʘʪʴ, ʢʘʢ 

ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʮʠʨʢʘʜʥʳʝ ʯʘʩʳ ʚʦ ʤʥʦʛʠʭ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʪʢʘʥʷʭ (ʥʘʧʨʠʤʝʨ, ʩʝʨʜʮʝ, 

ʧʝʯʝʥʴ, ʣʝʛʢʠʝ, ʮʠʨʢʫʣʠʨʫʶʱʘʷ ʢʨʦʚʴ), ʢʦʪʦʨʳʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʛʫʪ ʜʝʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴʩʷ 

ʦʪ ʮʝʥʪʨʘʣʴʥʦʛʦ ʮʠʨʢʘʜʥʦʛʦ ʢʘʨʜʠʦʩʪʠʤʫʣʷʪʦʨʘ. ʇʦʩʣʝʜʩʪʚʠʷ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ-ʮʝʥʪʨʘʣʴʥʦʡ 

ʜʝʩʠʥʭʨʦʥʠʟʘʮʠʠ ʥʝ ʚʧʦʣʥʝ ʧʦʥʷʪʥʳ, ʥʦ ʤʦʛʫʪ ʠʤʝʪʴ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʬʫʥʢʮʠʡ, ʤʝʪʘʙʦʣʠʟʤʘ, ʩʥʘ, ʥʝʡʨʦʢʦʛʥʠʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʠ ʟʜʦʨʦʚʴʷ. ʄʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʵʪʦʡ ʨʠʪʤʠʯʥʦʩʪʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʫʯʘʶʪʩʷ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʤʦʜʝʣʷʭ ʞʠʚʦʪʥʳʭ, ɿʘʢʣʘʜʳʚʘʷ ʦʩʥʦʚʫ ʜʣʷ ʙʫʜʫʱʠʭ ʪʨʘʥʩʣʷʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʭʨʦʥʦʪʝʨʘʧʠʠ ʧʨʠ ʤʥʦʛʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ 

ʠʟʫʯʝʥʠʷ. ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʣʝʟʥʳʭ ʙʠʦʤʘʨʢʝʨʦʚ ʠʣʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʥʘʜʝʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʣʠʮ, ʧʦʜʚʝʨʛʘʶʱʠʭʩʷ ʦʩʦʙʦʤʫ ʨʠʩʢʫ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʮʠʨʢʘʜʠʘʥʥʳʭ ʵʬʬʝʢʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʠʣʠ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʷ, ʙʫʜʝʪ ʠʤʝʪʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʜʘʣʝʢʦ ʠʜʫʱʠʝ ʧʦʩʣʝʜʩʪʚʠʷ [13]. 

ʌʘʢʪʦʨʳ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʮʝʨʝʙʨʘʣʴʥʳʭ ʠʥʩʫʣʴʪʦʚ ʠ ʠʭ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ 

ʥʝʧʦʩʪʦʷʥʥʳ ʚʦ ʚʨʝʤʝʥʠ: ʠʭ ʟʥʘʯʝʥʠʝ ʟʘʚʠʩʠʪ ʦʪ ʚʦʟʨʘʩʪʘ ʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʝʨʠʦʜʦʚ ʚʨʝʤʝʥʠ 

ð ʯʘʩʦʚ, ʩʫʪʦʢ, ʚʨʝʤʝʥʠ ʛʦʜʘ ʠ ʪ. ʜ. ʋʩʪʘʥʦʚʣʝʥʳ ʮʠʨʢʘʜʠʘʥʥʳʝ (ʩʫʪʦʯʥʳʝ), ʩʝʟʦʥʥʳʝ ʠ ʠʥʳʝ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʨʠʪʤʳ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ, 

ʩʦʢʨʘʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʠʦʢʘʨʜʘ, ʫʨʦʚʥʷ ʛʦʨʤʦʥʦʚ, ʙʦʣʴʰʠʥʩʪʚʘ ʜʨʫʛʠʭ 
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ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʠʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ. ʈʘʩʩʦʛʣʘʩʦʚʘʥʠʝ 

ʚʥʫʪʨʝʥʥʠʭ ʨʠʪʤʦʚ (ʜʝʩʠʥʭʨʦʥʠʟʘʮʠʷ) ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʯʠʥʦʡ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʛʦ ʩʪʘʨʝʥʠʷ, 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʥʘʨʫʰʝʥʠʶ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʨʘʟʚʠʪʠʶ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʫʪʷʞʝʣʷʪʴ ʪʝʯʝʥʠʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʇʦʢʘʟʘʥʘ ʩʫʪʦʯʥʘʷ ʠ ʩʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ 

ʨʘʟʚʠʪʠʷ ʪʘʢʠʭ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʢʘʢ ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ. ʉʫʪʦʯʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʚʷʟʢʦʩʪʠ ʢʨʦʚʠ, ʧʣʘʟʤʳ ʠ ʛʝʤʘʪʦʢʨʠʪʘ ʩ ʘʢʨʦʬʘʟʦʡ ʚ ʫʪʨʝʥʥʠʝ ʯʘʩʳ ʩʦʟʜʘʶʪ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʬʦʥ, ʢʦʪʦʨʳʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʨʫʛʠʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ð ʢʦʣʝʙʘʥʠʷʤʠ 

ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʠʟʤʝʥʝʥʠʝʤ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ð ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʦʩʪʨʦʡ 

ʠʰʝʤʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʘ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʣʫʯʘʷʭ ʫʪʨʝʥʥʠʝ ʠʟʤʝʥʝʥʠʷ ʛʝʤʦʩʪʘʟʘ ʤʦʛʫʪ 

ʙʳʪʴ ʨʝʰʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠʰʝʤʠʯʝʩʢʦʛʦ ʠʥʩʫʣʴʪʘ [14]. 

ʇʦ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʘʷ ʧʘʪʦʣʦʛʠʷ ʩʪʦʠʪ ʥʘ ʧʝʨʚʦʤ 

ʤʝʩʪʝ ʩʨʝʜʠ ʥʝʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩ ʤʦʤʝʥʪʘ ʧʨʦʚʝʜʝʥʠʷ 

ʧʝʨʚʦʛʦ ʯʨʝʩʢʦʞʥʦʛʦ ʢʦʨʦʥʘʨʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʨʦʰʣʦ ʙʦʣʝʝ 50 ʣʝʪ, ʦʧʪʠʤʘʣʴʥʳʡ ʨʝʞʠʤ 

ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʦʡ ʪʝʨʘʧʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʝʨʴʝʟʥʫʶ ʧʨʦʙʣʝʤʫ ʜʣʷ ʢʣʠʥʠʮʠʩʪʦʚ. 

ɸʥʪʠʢʦʘʛʫʣʷʥʪʥʘʷ ʪʝʨʘʧʠʷ ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʦʤ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ 

ʧʘʮʠʝʥʪʘʤ ʩ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴʶ ʩʝʨʜʮʘ ʧʨʠ ʯʨʝʩʢʦʞʥʦʤ ʢʦʨʦʥʘʨʥʦʤ ʚʤʝʰʘʪʝʣʴʩʪʚʝ. 

ʉʦʭʨʘʥʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʘʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʜʘʥʥʦʡ ʪʝʨʘʧʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʢʨʦʚʦʪʝʯʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʫ ʣʠʮ ʧʦʞʠʣʦʛʦ ʠ ʩʪʘʨʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʦʮʝʥʠʚʘʣʦ ʨʠʩʢ ʢʨʦʚʦʪʝʯʝʥʠʷ, ʘ 

ʬʦʢʫʩʠʨʦʚʘʣʦʩʴ ʥʘ ʠʰʝʤʠʯʝʩʢʦʤ ʨʠʩʢʝ. ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʢʨʦʚʦʪʝʯʝʥʠʝ ʙʳʣʦ 

ʧʨʠʟʥʘʥʦ ʟʥʘʯʠʤʳʤ ʬʘʢʪʦʨʦʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʫ ʧʘʮʠʝʥʪʦʚ, ʧʝʨʝʥʝʩʰʠʭ 

ʯʨʝʩʢʦʞʥʦʝ ʢʦʨʦʥʘʨʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ. ɺ ʪʦʞʝ ʚʨʝʤʷ, ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʪʩʫʪʩʪʚʫʝʪ ʝʜʠʥʘʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʢʨʦʚʦʪʝʯʝʥʠʡ, ʘ ʥʘʣʠʯʠʝ ʤʥʦʞʝʩʪʚʘ ʝʝ ʚʘʨʠʘʥʪʦʚ ʟʘʪʨʫʜʥʷʝʪ ʠʥʪʝʨʧʨʝʪʘʮʠʶ 

ʢʣʠʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʚʳʙʦʨ ʪʘʢʪʠʢʠ ʚʝʜʝʥʠʷ ʧʘʮʠʝʥʪʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʦʪʚʦʜʠʪʩʷ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ ʚʳʩʦʢʦʡ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʩʤʝʨʪʥʦʩʪʠ. ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʩʝʨʴʝʟʥʳʭ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ 

ʦʩʣʦʞʥʝʥʠʡ ʠʛʨʘʝʪ ʪʨʦʤʙʦʦʙʨʘʟʦʚʘʥʠʝ. ɸʪʝʨʦʪʨʦʤʙʦʟ ʧʨʠʟʥʘʥ ʦʩʥʦʚʦʡ ʧʘʪʦʛʝʥʝʟʘ 

ʙʦʣʴʰʠʥʩʪʚʘ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɹʦʣʝʝ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʨʦʣʠ 

ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʪʨʦʤʙʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʨʘʟʚʠʪʠʠ ʩʦʩʫʜʠʩʪʳʭ ʢʘʪʘʩʪʨʦʬ ʧʦʩʣʫʞʠʣʠ 

ʪʦʤʫ, ʯʪʦ ʘʥʪʠʪʨʦʤʙʦʮʠʪʘʨʥʳʝ ʧʨʝʧʘʨʘʪʳ ʩʪʘʣʠ ʦʩʥʦʚʦʡ ʣʝʯʝʥʠʷ ʤʥʦʛʠʭ ʙʦʣʝʟʥʝʡ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʭ ʩʠʩʪʝʤʳ [15]. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʨʫʧʥʳʭ ʤʥʦʛʦʮʝʥʪʨʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʤʝʥʥʦ 

ʘʥʪʠʘʛʨʝʛʘʥʪʳ ʥʘʨʷʜʫ ʩ ʛʠʧʦʣʠʧʠʜʝʤʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʯʘʩʪʦʪʫ ʨʘʟʚʠʪʠʷ ʠ ʠʩʭʦʜ ʦʩʪʨʳʭ ʩʦʩʫʜʠʩʪʳʭ ʩʠʪʫʘʮʠʡ, ʧʦʚʳʰʘʶʪ ʢʘʯʝʩʪʚʦ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ [16]. ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʘʮʝʪʠʣʩʘʣʠʮʠʣʦʚʘʷ 

ʢʠʩʣʦʪʘ (ɸʉʂ) ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʜʦʩʪʫʧʥʳʤ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʘʥʪʠʪʨʦʤʙʦʮʠʪʘʨʥʳʤ 

ʧʨʝʧʘʨʘʪʦʤ. ɺ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʷʭ ʜʣʷ ʙʦʣʴʥʳʭ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʛʨʫʧʧʝ 

ʦʯʝʥʴ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ, ʪʝʨʘʧʠʷ ɸʉʂ ʤʦʞʝʪ ʙʳʪʴ ʫʩʠʣʝʥʘ ʟʘ ʩʯʝʪ ʧʨʝʧʘʨʘʪʦʚ ʜʨʫʛʠʭ ʛʨʫʧʧ, 

ʥʘʧʨʠʤʝʨ ʠʥʛʠʙʠʪʦʨʦʚ ʨʝʮʝʧʪʦʨʦʚ ɸɼʌ (P2Y12 ʨʝʮʝʧʪʦʨʦʚ): ʢʣʦʧʠʜʦʛʨʝʣʘ, ʧʨʘʩʫʛʨʝʣʘ, 

ʪʠʢʘʛʨʝʣʦʨʘ) [15ï17]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʪʠʘʛʨʝʛʘʥʪʥʘʷ ʪʝʨʘʧʠʷ ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ 

ʰʠʨʦʢʦ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʣʘʩʪʝʡ ʤʝʜʠʮʠʥʳ ʩ ʤʦʤʝʥʪʘ ʧʨʠʤʝʥʝʥʠʷ ʘʩʧʠʨʠʥʘ ʚ 60-ʭ ʛʦʜʘʭ [15ï

16]. 

ʅʘ ʟʘʤʝʥʫ ʤʦʥʦʪʝʨʘʧʠʠ ʘʥʪʠʪʨʦʤʙʦʮʠʪʘʨʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʧʨʠʰʣʘ ʜʚʦʡʥʘʷ 

ʘʥʪʠʘʛʨʝʛʘʥʪʥʘʷ ʪʝʨʘʧʠʷ (ɼɸɸʊ). ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʝʝ ʯʝʤ 30-ʣʝʪʥʠʡ ʦʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʜʚʦʡʥʦʡ ʘʥʪʠʘʛʨʝʛʘʥʪʥʦʡ ʪʝʨʘʧʠʠ, ʩʦʭʨʘʥʷʝʪʩʷ ʥʝʨʝʰʝʥʥʳʡ ʚʦʧʨʦʩ: ʢʘʢ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ 

ʫʧʨʘʚʣʷʪʴ ʨʘʟʣʠʯʥʳʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʩʠʪʫʘʮʠʷʤʠ [18]. ɺʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʦʩʪʘʝʪʩʷ 

ʧʨʦʬʠʣʘʢʪʠʢʘ ʢʨʦʚʦʪʝʯʝʥʠʡ ʥʘ ʬʦʥʝ ʘʥʪʠʪʨʦʤʙʦʪʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ ʫ ʙʦʣʴʥʳʭ ʀɹʉ ʧʦʞʠʣʦʛʦ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ5. 2021 

https://doi.org/10.33619/2414-2948/66 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 138 

 

ʠ ʩʪʘʨʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʩ ʦʩʪʨʳʤ ʢʦʨʦʥʘʨʥʳʤ ʩʠʥʜʨʦʤʦʤ (ʆʂʉ) ʠ ʯʨʝʩʢʦʞʥʳʤʠ 

ʢʦʨʦʥʘʨʥʳʤʠ ʚʤʝʰʘʪʝʣʴʩʪʚʘʤʠ (ʏʂɺ) [18]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʠʟʫʯʝʥʠʝ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ 

ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ. 

ʏʘʩʪʦʪʘ ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʧʨʠ ʆʂʉ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʪʠʧʘ ʧʨʦʚʦʜʠʤʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴ ʦʪ 1ʜʦ 19,5% [19ï20]. 

ɿʥʘʯʠʪʝʣʴʥʳʡ ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪʳ ʢʨʦʚʦʪʝʯʝʥʠʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʆʂʉ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 

ʦʪʩʫʪʩʪʚʠʝʤ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʨʦʚʦʪʝʯʝʥʠʡ. ʇʨʘʢʪʠʯʝʩʢʠ ʚ 

ʢʘʞʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʚ ʢʦʪʦʨʦʤ ʠʟʫʯʘʣʠʩʴ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʦʪʝʯʝʥʠʡ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʘʤʳʝ 

ʨʘʟʥʳʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʨʦʚʦʪʝʯʝʥʠʡ ʠ ʠʭ ʪʷʞʝʩʪʠ [21ï22]. 

ʉʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʦʙʟʦʨ, ʚ ʢʦʪʦʨʦʤ ʫʯʘʩʪʚʦʚʘʣʦ ʙʦʣʝʝ ʧʦʣʫʤʠʣʣʠʦʥʘ ʫʯʘʩʪʥʠʢʦʚ ʧʦʩʣʝ 

ʏʂɺ, ʧʦʢʘʟʘʣ, ʯʪʦ ʩʠʣʴʥʦʝ ʢʨʦʚʦʪʝʯʝʥʠʝ ʫʚʝʣʠʯʠʚʘʣʦ ʦʙʱʫʶ ʩʤʝʨʪʥʦʩʪʴ ʚ 3 ʨʘʟʘ, ʘ ʪʘʢʞʝ ʠ 

ʨʠʩʢ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʩʝʨʴʝʟʥʳʭ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʩʦʙʳʪʠʡ (ʅʉʉʉ) ʚ ʘʥʘʣʦʛʠʯʥʦʡ 

ʩʪʝʧʝʥʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪ ʧʦ ʚʝʜʝʥʠʶ ʧʘʮʠʝʥʪʦʚ 

ʩ ʆʂʉ, ʦʜʥʘʢʦ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʨʦʙʣʝʤʝ ʜʠʘʛʥʦʩʪʠʢʠ ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʭ 

ʦʩʣʦʞʥʝʥʠʡ ʫ ʣʠʮ ʩʪʘʨʰʠʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʥʝʜʦʩʪʘʪʦʯʥʦ. 

ɺ ʨʷʜʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʢʘʟʳʚʘʣʦʩʴ, ʯʪʦ ʫ ʧʦʞʠʣʳʭ ʧʘʮʠʝʥʪʦʚ ʠʤʝʝʪʩʷ 

ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʢʨʦʚʦʪʝʯʝʥʠʡ: ʍɹʇ, ʘʥʝʤʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ, ʵʨʦʟʠʚʥʳʝ ʧʦʨʘʞʝʥʠʷ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʵʥʜʦʢʨʠʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʠ ʜʨʫʛʠʝ [23, 25ï27]. ɺʦʟʨʘʩʪ 

ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʤʳʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʢʘʢ ʪʨʦʤʙʦʟʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʪʝʯʝʥʠʷ 

ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ, ʪʘʢ ʠ ʯʘʩʪʦʪʳ ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ [26ï27]. 

ɻʝʤʦʨʨʘʛʠʯʝʩʢʠʝ ʦʩʣʦʞʥʝʥʠʷ, ʚʦʟʥʠʢʰʠʝ ʧʦʩʣʝ ʠʣʠ ʚʦ ʚʨʝʤʷ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʷʪʨʦʛʝʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ. ʇʦ ʩʦʚʨʝʤʝʥʥʳʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʷʪʨʦʛʝʥʠʝʡ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʣʶʙʦʝ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʦʝ ʩʦʩʪʦʷʥʠʝ, 

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠ ʥʝ ʩʚʷʟʘʥʥʦʝ ʩ ʠʩʭʦʜʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ, ʢʦʪʦʨʦʝ ʚʦʟʥʠʢʘʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ, ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ, ʣʝʯʝʙʥʳʭ ʠ ʜʨʫʛʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʦʰʠʙʦʯʥʦʩʪʠ ʠʣʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʚʨʘʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʦʚʝʨʰʝʥʥʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ 

ʷʪʨʦʛʝʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʯʘʱʝ ʚʩʪʨʝʯʘʶʪʩʷ ʫ ʧʦʞʠʣʳʭ ʧʘʮʠʝʥʪʦʚ [28]. 

ɺ ʩʚʷʟʠ ʩ ʧʦʩʪʘʨʝʥʠʝʤ ʥʘʩʝʣʝʥʠʷ, ʫʚʝʣʠʯʠʣʦʩʴ ʯʠʩʣʦ ʧʘʮʠʝʥʪʦʚ ʩ ʬʠʙʨʠʣʣʷʮʠʝʡ 

ʧʨʝʜʩʝʨʜʠʷ, ʪʨʝʙʫʶʱʠʭ ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʦʧʨʦʩ ʏʂɺ ʦʩʪʘʝʪʩʷ 

ʩʣʦʞʥʳʤ ʠ ʩʧʦʨʥʳʤ, ʠ ʦʥ ʩʪʘʥʦʚʠʪʩʷ ʝʱʝ ʙʦʣʝʝ ʩʣʦʞʥʳʤ, ʝʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʨʘʩʰʠʨʝʥʥʳʡ 

ʩʧʠʩʦʢ ʥʦʚʳʭ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʧʦʤʠʤʦ ʚʘʨʬʘʨʠʥʘ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪ ʙʦʣʴʥʳʝ. 

ʂʨʦʤʝ ʪʦʛʦ, ʢʘʞʜʳʡ ʠʟ ʵʪʠʭ ʥʦʚʳʭ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʚ ʪʨʝʙʫʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʩ 

ʫʯʝʪʦʤ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʘʢ ʧʦʯʝʯʥʘʷ ʬʫʥʢʮʠʷ, ʚʦʟʨʘʩʪ ʠ ʚʝʩ ʧʘʮʠʝʥʪʘ. 

ʅʝʨʝʰʝʥʥʳʤʠ ʚʦʧʨʦʩʘʤʠ ʠ ʧʨʦʙʣʝʤʘʤʠ ʚ ʣʝʯʝʥʠʠ ʆʂʉ ʫ ʧʦʞʠʣʳʭ ʧʘʮʠʝʥʪʦʚ 

ʦʩʪʘʶʪʩʷ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ, ʚʦʟʥʠʢʘʶʱʠʤʠ ʧʨʠ ʏʂɺ. 

ɺ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʠʤʝʥʥʦ ʦʧʘʩʝʥʠʷ ʧʦ ʧʦʚʦʜʫ ʨʠʩʢʘ ʢʨʦʚʦʪʝʯʝʥʠʡ ʦʧʨʝʜʝʣʷʶʪ ʪʘʢʪʠʢʫ 

ʘʥʪʠʘʛʨʝʛʘʥʪʥʦʡ ʪʝʨʘʧʠʠ. ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʦʪʩʫʪʩʪʚʫʝʪ ʝʜʠʥʘʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʢʨʦʚʦʪʝʯʝʥʠʡ, ʥʝ ʫʯʪʝʥʳ ʚʦʧʨʦʩʳ ʦ ʯʘʩʪʦʪʝ ʢʨʦʚʦʪʝʯʝʥʠʡ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʛʨʫʧʧʘʭ, ʦʩʦʙʝʥʥʦ ʫ ʧʦʞʠʣʳʭ ʧʘʮʠʝʥʪʦʚ. 

ʇʦʞʠʣʳʝ ʧʘʮʠʝʥʪʳ ʩ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʢʨʦʚʦʪʝʯʝʥʠʷ, ʢʦʪʦʨʳʤ ʧʦʩʣʝ ʏʂɺ ʥʘʟʥʘʯʘʝʪʩʷ 

ɼɸɸʊ, ʪʨʝʙʫʶʪ ʩʦ ʩʪʦʨʦʥʳ ʚʨʘʯʘ ʧʨʠʥʷʪʠʷ ʩʣʦʞʥʳʭ ʨʝʰʝʥʠʡ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʥʘʟʥʘʯʝʥʠʝ 

ʘʜʝʢʚʘʪʥʦʡ ɼɸɸʊ ʩʚʷʟʘʥʦ ʩ ʦʧʘʩʥʦʩʪʴʶ ʨʘʟʚʠʪʠʷ ʢʨʦʚʦʪʝʯʝʥʠʡ, ʩ ʜʨʫʛʦʡ ʤʦʜʠʬʠʢʘʮʠʷ 

ɼɸɸʊ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʩʥʠʞʝʥʠʝ ʵʪʠʭ ʨʠʩʢʦʚ, ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʪʨʦʤʙʦʟʘ, ʫʚʝʣʠʯʠʚʘʷ ʪʝʤ 

ʩʘʤʳʤ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʩʝʨʴʝʟʥʳʭ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʢʘʨʜʠʘʣʴʥʳʭ ʩʦʙʳʪʠʡ [28]. 

ʕʪʦ ʪʨʫʜʥʘʷ ʜʠʣʝʤʤʘ, çʢʦʰʤʘʨè ʜʣʷ ʢʘʞʜʦʛʦ ʢʘʨʜʠʦʣʦʛʘ. ʉʣʦʞʥʦʩʪʴ, ʩ ʢʦʪʦʨʦʡ 
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ʩʪʘʣʢʠʚʘʶʪʩʷ ʢʣʠʥʠʮʠʩʪʳ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʜʣʷ ʙʝʟʦʧʘʩʥʦʛʦ ʚʝʜʝʥʠʷ ʧʘʮʠʝʥʪʘ ʥʘ 

ʘʥʪʠʘʛʨʝʛʘʥʪʥʦʡ ʠʣʠ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʦʡ ʪʝʨʘʧʠʠ ʧʦʩʪʦʷʥʥʦ ʪʨʝʙʫʝʪʩʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʙʘʣʘʥʩ 

ʤʝʞʜʫ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝʤ ʢʨʦʚʦʪʝʯʝʥʠʡ ʠ ʧʨʦʬʠʣʘʢʪʠʢʦʡ ʪʨʦʤʙʦʟʦʚ. ʇʦʞʠʣʳʝ ʧʘʮʠʝʥʪʳ, 

ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʜʣʠʪʝʣʴʥʦʡ ɼɸɸʊ, ʪʨʝʙʫʶʪ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʫ 

ʪʝʨʘʧʝʚʪʦʚ ʠ ʚʨʘʯʝʡ ʛʝʨʠʘʪʨʦʚ.  

ʃʠʰʴ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʢʨʦʚʦʪʝʯʝʥʠʷ ʧʦʩʣʝ ʏʂɺ ʙʳʣʠ ʧʦʣʥʦʩʪʴʶ ʧʨʠʟʥʘʥʳ 

ʢʣʠʥʠʮʠʩʪʘʤʠ, ʢʘʢ ʚʘʞʥʳʡ ʚʦʧʨʦʩ, ʪʨʝʙʫʶʱʠʡ ʦʙʩʫʞʜʝʥʠʷ ʠ ʨʝʰʝʥʠʷ. ʌʘʢʪʠʯʝʩʢʠ, ʨʘʥʥʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ ʏʂɺ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʮʝʥʠʣʠ ʵʪʫ ʧʨʦʙʣʝʤʫ. 

ʅʝʢʦʪʦʨʳʝ ʚʨʘʯʠ, ʚʦʟʤʦʞʥʦ, ʧʨʝʜʧʦʣʘʛʘʣʠ, ʯʪʦ, ʝʩʣʠ ʫ ʧʘʮʠʝʥʪʘ ʧʨʦʠʟʦʰʣʦ ʢʨʦʚʦʪʝʯʝʥʠʝ, ʪʦ 

ʵʪʦ ʣʝʛʢʦ ʠʩʧʨʘʚʠʤʘʷ ʛʝʤʦʪʨʘʥʩʬʫʟʠʝʡ ʩʠʪʫʘʮʠʷ. ʆʜʥʘʢʦ ʪʝʧʝʨʴ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʵʪʦ ʥʝ ʪʘʢ, 

ʧʦʩʢʦʣʴʢʫ ʢʨʦʚʦʪʝʯʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʭʫʜʰʝʤʫ ʠʩʭʦʜʫ, ʘ ʜʘʞʝ ʦʜʥʦʢʨʘʪʥʘʷ 

ʛʝʤʦʪʨʘʥʩʬʫʟʠʦʥʥʘʷ ʪʝʨʘʧʠʷ ʩʘʤʘ ʧʦ ʩʝʙʝ ʪʦʞʝ ʩʚʷʟʘʥʘ ʩ ʙʦʣʝʝ ʧʣʦʭʠʤ ʧʨʦʛʥʦʟʦʤ. ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʨʦʚʦʪʝʯʝʥʠʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʨʝʨʳʚʘʥʠʶ ɼɸɸʊ, ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʨʦʛʥʦʟʦʤ, ʫʯʠʪʳʚʘʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʦʚ ʧʦʩʣʝ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʛʦ ʧʨʝʢʨʘʱʝʥʠʷ ʘʥʪʠʘʛʨʝʛʘʥʪʥʦʛʦ ʣʝʯʝʥʠʷ ʨʠʩʢ ʪʨʦʤʙʦʟʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʦ 

ʤʥʦʛʦ ʨʘʟ [28]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʨʝʞʜʝ ʯʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʦʢʘʟʘʥʠʷ ʢ ʏʂɺ, ʚʨʘʯʫ ʚʘʞʥʦ ʜʝʪʘʣʴʥʦ 

ʠʟʫʯʠʪʴ ʢʣʠʥʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʞʠʣʦʛʦ ʧʘʮʠʝʥʪʘ, ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ 

ʠʤʝʶʱʠʝʩʷ ʩʠʤʧʪʦʤʳ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʦʙʫʩʣʦʚʣʝʥʳ ʠʰʝʤʠʝʡ ʤʠʦʢʘʨʜʘ, ʷʚʣʷʶʪʩʷ 

ʩʠʤʧʪʦʤʘʤʠ ʀɹʉ ʠ ʯʪʦ ʝʤʫ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʩʪʝʥʪʠʨʦʚʘʥʠʝ ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

ɼɸɸʊ. ʇʦʩʣʝʜʥʷʷ, ʥʝʩʦʤʥʝʥʥʦ, ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ʢʨʦʚʦʪʝʯʝʥʠʷ ʚ ʪʝʯʝʥʠʝ 1, 6, 12 ʤʝʩʷʮʝʚ 

ʠʣʠ ʜʘʞʝ 3-ʭ ʣʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ɼɸɸʊ. ʂʣʠʥʠʮʠʩʪʘʤ 

ʚʘʞʥʦ ʪʱʘʪʝʣʴʥʦ ʦʮʝʥʠʚʘʪʴ ʨʠʩʢ ʢʨʦʚʦʪʝʯʝʥʠʷ ʚ ʢʘʞʜʦʤ ʩʣʫʯʘʝ, ʠ, ʝʩʣʠ ʨʠʩʢ ʩʣʠʰʢʦʤ 

ʚʳʩʦʢ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʏʂɺ. 

ʇʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʢʨʦʚʦʪʝʯʝʥʠʝ ʦʧʘʩʥʦ, ʦʙʷʟʳʚʘʝʪ ʚʨʘʯʝʡ ʯʝʪʢʦ ʟʥʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ, 

ʢʦʪʦʨʳʝ ʫʚʝʣʠʯʠʚʘʶʪ ʝʛʦ ʨʠʩʢ [29]. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʩʪʘʨʝʶʱʝʤʫ 

ʥʘʩʝʣʝʥʠʶ, ʪʘʢ ʢʘʢ ʦʥʦ ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ, ʘ ʜʦʣʷ ʧʘʮʠʝʥʪʦʚ ʩʪʘʨʰʝ 75 

ʣʝʪ, ʧʝʨʝʥʝʩʰʠʭ ʏʂɺ, ʥʝʫʢʣʦʥʥʦ ʨʘʩʪʝʪ ʠ ʙʫʜʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ [30ï31]. ʕʪʘ ʢʘʪʝʛʦʨʠʷ 

ʧʘʮʠʝʥʪʦʚ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʘ ʚ ʢʦʥʪʝʢʩʪʝ ʩʪʨʘʪʝʛʠʡ ɼɸɸʊ ʠ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ [31ï32].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʚʷʟʠ ʩ ʰʠʨʦʢʠʤ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝʧʘʨʘʪʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʛʝʤʦʩʪʘʟ, ʩ ʮʝʣʴʶ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʪʨʦʤʙʦʟʦʚ, ʧʦʚʳʰʘʝʪʩʷ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʢʨʦʚʦʪʝʯʝʥʠʡ. ɼʣʷ ʠʭ ʦʮʝʥʢʠ ʩʦʟʜʘʥʦ ʤʥʦʞʝʩʪʚʦ ʘʣʛʦʨʠʪʤʦʚ ʠ ʰʢʘʣ ʨʠʩʢʘ ʪʨʦʤʙʦʟʘ ʠ 

ʢʨʦʚʦʪʝʯʝʥʠʡ, ʘ ʪʘʢʞʝ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʪʷʞʝʩʪʠ ʢʨʦʚʦʪʝʯʝʥʠʡ. ʂ ʪʘʢʠʤ ʰʢʘʣʘʤ ʦʪʥʦʩʠʪʩʷ 

ʰʢʘʣʘ TIMI (ʰʢʘʣʘ ʦʮʝʥʢʠ 2-ʭ ʥʝʜʝʣʴʥʦʛʦ ʨʠʩʢʘ ʧʨʠ ʆʂʉ ʙʝʟ ʧʦʜʲʝʤʘ ʩʝʛʤʝʥʪʘ ST), GUSTO 

(ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʪʷʞʝʩʪʠ ʢʨʦʚʦʪʝʯʝʥʠʡ ʩʦʛʣʘʩʥʦ ʢʨʠʪʝʨʠʷʤ ʛʨʫʧʧʳ CUSTO), ISTH (ʰʢʘʣʘ 

ʦʮʝʥʢʠ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʢʨʦʚʦʪʝʯʝʥʠʡ), PLATO (ʩʨʘʚʥʝʥʠʝ ʪʠʢʘʛʨʝʣʦʨʘ ʠ ʢʣʦʧʠʜʦʛʨʝʣʘ ʫ 

ʙʦʣʴʥʳʭ ʩ ʆʂʉ ʩ ʧʦʜʲʝʤʦʤ ʩʝʛʤʝʥʪʘ ST), BARC (Bleeding Academy Research Consortium), 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʢʨʦʚʦʪʝʯʝʥʠʡ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʦʩʪʨʳʤ ʢʦʨʦʥʘʨʥʳʤ ʩʠʥʜʨʦʤʦʤ ʠʣʠ ʩʦ 

ʩʪʘʙʠʣʠʟʘʮʠʝʡ ʩʪʝʥʦʢʘʨʜʠʠ ʫ ʙʦʣʴʥʳʭ ʩ ʀɹʉ ʧʦʩʣʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʥʘ 

ʢʦʨʦʥʘʨʥʳʭ ʘʨʪʝʨʠʷʭ [33]. ɺ ʜʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʫʯʠʪʳʚʘʶʪ ʥʝ ʪʦʣʴʢʦ ʙʦʣʴʰʠʝ ʠ 

ʢʣʠʥʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʢʨʦʚʦʪʝʯʝʥʠʷ, ʥʦ ʠ ʤʘʣʳʝ ʛʝʤʦʨʨʘʛʠʠ, ʷʚʣʷʶʱʠʝʩʷ ʧʨʠʯʠʥʦʡ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʦʪʤʝʥʳ ɼɸʊʊ. ʉʫʱʝʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʰʢʘʣʳ ʜʣʷ ʦʮʝʥʢʠ ʪʷʞʝʩʪʠ 

ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʧʨʠ ʆʂʉ: REPLACE-2, ACUTY, HORIZONS-AMI. ɼʘʥʥʳʝ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʳ ʨʘʟʨʘʙʦʪʘʥʳ ʜʣʷ ʠʟʫʯʝʥʠʷ ʜʝʡʩʪʚʠʷ ʠ ʯʘʩʪʦʪʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʷʚʣʝʥʠʡ ʘʥʪʠʪʨʦʤʙʦʮʠʪʘʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʠ ʆʂʉ [30ï31]. 
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ɼʣʷ ʦʮʝʥʢʠ ʪʷʞʝʩʪʠ ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʣʠʥʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʜʣʷ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʥʪʠʪʨʦʤʙʦʮʠʪʘʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ 

ʨʝʘʣʴʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʰʢʘʣʳ TIMI ʠ GUSTO, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʢʦʥʪʨʦʣʝ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɺ ʰʢʘʣʝ TIMI ʚʳʜʝʣʷʶʪ ʙʦʣʴʰʠʝ, ʫʤʝʨʝʥʥʳʝ 

ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʢʨʦʚʦʪʝʯʝʥʠʷ. ʂ çʙʦʣʴʰʠʤè ʢʨʦʚʦʪʝʯʝʥʠʷʤʠ ʦʪʥʦʩʷʪʩʷ 

ʠʥʪʨʘʢʨʘʥʠʘʣʴʥʳʝ, ʘ ʪʘʢʞʝ ʛʝʤʦʨʨʘʛʠʠ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʝ ʧʘʜʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʛʝʤʦʛʣʦʙʠʥʘ 

ʥʘ 50 ʛ/ʣ ʠ ʙʦʣʝʝ ʦʪ ʠʩʭʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦ ʚʩʝʭ ʰʢʘʣʘʭ ʢ ʪʷʞʝʣʳʤ 

ʢʨʦʚʦʪʝʯʝʥʠʷʤ ʦʪʥʦʩʷʪʩʷ ʠʥʪʨʘʢʨʘʥʠʘʣʴʥʳʝ ʢʨʦʚʦʪʝʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʣʦʞʥʦ ʧʨʝʜʚʠʜʝʪʴ. 

ʐʢʘʣʝ CUSTO ʚʢʣʶʯʘʝʪ ʪʷʞʝʣʳʝ, ʫʤʝʨʝʥʥʳʝ ʠ ʣʝʛʢʠʝ ʢʨʦʚʦʪʝʯʝʥʠʷ. ʐʢʘʣʘ CRUSDE 

ʚʢʣʶʯʘʝʪ ʦʮʝʥʢʫ ʨʠʩʢʘ ʢʨʦʚʦʪʝʯʝʥʠʡ ʠ ʪʷʞʝʩʪʠ ʢʨʦʚʦʪʝʯʝʥʠʡ (I, II , III  ʠ IV ʩʪʝʧʝʥʴ ʪʷʞʝʩʪʠ 

ʚ ʧʝʨʠʦʜ ʛʦʩʧʠʪʘʣʠʟʘʮʠʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʆʂʉ ʙʝʟ ʧʦʜʲʝʤʘ ʩʝʛʤʝʥʪʘ ST). ɺ ʰʢʘʣʝ 

BLEEDSCORE ʢʨʦʚʦʪʝʯʝʥʠʷ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪ ʥʘ ʫʛʨʦʞʘʶʱʠʝ ʠʣʠ ʪʨʝʚʦʞʥʳʝ, ʚʥʫʪʨʝʥʥʠʝ ʠ 

ʧʦʚʝʨʭʥʦʩʪʥʳʝ [34ï35]. ʋʛʨʦʞʘʶʱʠʝ ʢʨʦʚʦʪʝʯʝʥʠʷ ʥʦʩʷʪ ʫʨʛʝʥʪʥʳʡ ʭʘʨʘʢʪʝʨ, ʪʨʝʙʫʶʪ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʠʣʠ ʛʝʤʦʪʨʘʥʩʬʫʟʠʠ. ʂʨʦʚʦʭʘʨʢʘʥʴʝ, ʥʦʩʦʚʳʝ, ʤʘʪʦʯʥʳʝ 

ʢʨʦʚʦʪʝʯʝʥʠʷ, ʢʨʦʚʦʪʦʯʠʚʦʩʪʴ ʜʝʩʝʥ, ʢʨʦʚʦʠʟʣʠʷʥʠʝ ʚ ʩʪʝʢʣʦʚʠʜʥʦʝ ʪʝʣʦ, ʛʝʤʘʪʫʨʠʷ 

ʩʦʩʪʘʚʣʷʶʪ ʚʥʫʪʨʝʥʥʠʝ ʢʨʦʚʦʪʝʯʝʥʠʷ. ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʛʝʤʦʨʨʘʛʠʠ ʯʘʱʝ ʥʝ ʪʨʝʙʫʶʪ 

ʚʨʘʯʝʙʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʢ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʤʝʣʢʠʝ ʛʝʤʘʪʦʤʳ, ʵʢʭʠʤʦʟʳ ʢʨʦʚʦʪʝʯʝʥʠʷ ʧʨʠ 

ʧʦʨʝʟʘʭ.  

ɺ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʧʨʝʜʣʦʞʝʥʥʦʡ ɽʚʨʦʧʝʡʩʢʦʡ ʘʩʩʦʮʠʘʮʠʝʡ ʢʘʨʜʠʘʣʴʥʦʡ ʭʠʨʫʨʛʠʠ 

(ɽɸʂ) 2017 ʛ. ʪʷʞʝʩʪʴ ʢʨʦʚʦʪʝʯʝʥʠʡ ʥʘ ʬʦʥʝ ɼɸɸʊ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ: 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ, ʣʝʛʢʠʝ, ʫʤʝʨʝʥʥʳʝ, ʪʷʞʝʣʳʝ ʠ ʞʠʟʥʝʫʛʨʦʞʘʶʱʠʝ. ʈʦʩʩʠʡʩʢʠʡ 

ʛʝʨʦʥʪʦʣʦʛʠʯʝʩʢʠʡ ʥʘʫʯʥʦ-ʢʣʠʥʠʯʝʩʢʠʡ ʮʝʥʪʨ, ʩ ʫʯʝʪʦʤ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ɽɸʂ ʧʦʜʨʘʟʜʝʣʷʝʪ 

ʢʨʦʚʦʪʝʯʝʥʠʷ ʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ, ʣʝʛʢʠʝ, ʪʷʞʝʣʳʝ ʠ ʞʠʟʥʝʫʛʨʦʞʘʶʱʠʝ .  

ʈʘʟʥʠʮʘ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʢʨʦʚʦʪʝʯʝʥʠʡ ʫ ʙʦʣʴʥʳʭ ʩ ʆʂʉ ʠ ʏʂɺ ʚ 

ʧʨʝʜʣʦʞʝʥʥʳʭ ʢʣʘʩʩʠʬʠʢʘʮʠʷʭ ʜʝʣʘʝʪ ʪʨʫʜʥʳʤ ʜʣʷ ʢʣʠʥʠʮʠʩʪʦʚ ʩʨʘʚʥʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʚʳʙʦʨ ʪʘʢʪʠʢʠ ʚʝʜʝʥʠʷ ʧʘʮʠʝʥʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʚʨʘʯʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ 

ʪʷʞʝʣʳʤʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤʠ ʨʝʘʢʮʠʷʤʠ ʩʦ ʩʪʦʨʦʥʳ ʧʘʮʠʝʥʪʦʚ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʜʘʞʝ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʩ ʦʪʢʘʟʦʤ ʦʪ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦʚʝʜʝʥʠʷ ɼɸɸʊ, 

ʯʪʦ ʪʨʝʙʫʝʪ ʧʦʜʨʦʙʥʳʭ ʨʘʟʲʷʩʥʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʨʦʚʦʪʝʯʝʥʠʷ ʫ ʧʦʞʠʣʳʭ ʙʦʣʴʥʳʭ, ʧʝʨʝʥʝʩʰʠʭ ʏʂɺ, ʷʚʣʷʶʪʩʷ 

ʩʝʨʴʝʟʥʦʡ ʷʪʨʦʛʝʥʥʦʡ ʧʨʦʙʣʝʤʦʡ. ɼʦ ʩʠʭ ʧʦʨ ʦʩʪʘʶʪʩʷ ʥʝʨʝʰʝʥʥʳʤʠ ʚʦʧʨʦʩʳ ʝʜʠʥʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʨʦʚʦʪʝʯʝʥʠʡ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʚʳʙʦʨ ʪʘʢʪʠʢʠ ʚʝʜʝʥʠʷ ʧʘʮʠʝʥʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʛʨʫʧʧʳ ʧʘʮʠʝʥʪʦʚ ʧʦʞʠʣʦʛʦ ʠ ʩʪʘʨʯʝʩʢʦʛʦ 

ʚʦʟʨʘʩʪʘ ʩ ʧʦʣʠʤʦʨʙʠʜʥʦʩʪʴʶ, ʩ ʚʳʩʦʢʠʤʠ ʨʠʩʢʘʤʠ ʨʘʟʚʠʪʠʷ ʠ ʪʨʦʤʙʦʟʘ, ʠ ʢʨʦʚʦʪʝʯʝʥʠʷ, 

ʯʪʦ ʪʘʢʞʝ ʟʘʪʨʫʜʥʷʝʪ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʨʝʟʫʣʴʪʘʪʦʚ. ɺ ʠʜʝʘʣʝ, ʚʩʝ ʙʫʜʫʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʜʠʥʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʢʨʦʚʦʪʝʯʝʥʠʡ, ʚʢʣʶʯʘʪʴ ʛʨʫʧʧʫ ʧʘʮʠʝʥʪʦʚ 

ʛʝʨʠʘʪʨʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʨʘʚʥʠʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʨʘʟʨʘʙʦʪʢʠ ʝʜʠʥʳʭ 

ʢʣʠʥʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [36], ʧʨʦʪʝʩʪʠʨʦʚʘʣʠ ʛʨʫʧʧʫ ʠʟ 66 ʟʜʦʨʦʚʳʭ ʜʦʙʨʦʚʦʣʴʮʝʚ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʚʣʠʷʥʠʷ ʮʠʨʢʘʜʥʦʛʦ ʨʠʪʤʘ ʥʘ ʚʳʙʨʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʠʩʪʝʤʳ ʩʚʝʨʪʳʚʘʥʠʷ ʢʨʦʚʠ ʠ 

ʬʠʙʨʠʥʦʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʂʨʦʚʴ ʙʨʘʣʠ ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ 6 ʯʘʩʦʚ, ʚ 8 ʯʘʩʦʚ ʫʪʨʘ, ʚ 2 ʯʘʩʘ 

ʜʥ̫, ʚ 8 ʯʘʩʦʚ ʚʝʯʝʨʘ ʠ ʚ 2 ʯʘʩʘ ʥʦʯʠ. ʎʠʨʢʘʜʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ ʢʘʢ ʚ ʧʘʨʘʤʝʪʨʘʭ 

ʩʠʩʪʝʤʳ ʩʚʝʨʪʳʚʘʥʠʷ ʢʨʦʚʠ, ʪʘʢ ʠ ʚ ʬʠʙʨʠʥʦʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ. ɺ ʦʙʨʘʟʮʘʭ ʢʨʦʚʠ, 

ʩʦʙʨʘʥʥʳʭ ʫʪʨʦʤ (8 ʯʘʩʦʚ ʫʪʨʘ), ʥʘʙʣʶʜʘʣʠ ʧʦʚʳʰʝʥʥʫʶ ʘʛʨʝʛʘʮʠʶ ʪʨʦʤʙʦʮʠʪʦʚ, 

ʧʨʦʣʦʥʛʘʮʠʶ ɸʇʊʊ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʥʳʝ ʫʨʦʚʥʠ ʬʘʢʪʦʨʦʚ (ʬʠʙʨʠʥʦʛʝʥʘ, PAI-1) ʠ 

ʢʦʤʧʣʝʢʩʦʚ ʧʘʧ ʠ ʊɸʊ, ʚʣʠʷʶʱʠʭ ʥʘ ʩʠʩʪʝʤʳ ʩʚʝʨʪʳʚʘʥʠʷ ʠ ʬʠʙʨʠʥʦʣʠʟʘ. ʆʪʤʝʯʝʥ 
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ʮʠʨʢʘʜʥʳʡ ʨʠʪʤ ʚ ʢʦʣʠʯʝʩʪʚʝ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʪʨʦʤʙʦʮʠʪʦʚ (PLT), ʩ ʧʠʢʦʤ ʚʦ ʚʪʦʨʦʡ 

ʧʦʣʦʚʠʥʝ ʜʥʷ (2 ʯʘʩʘ ʜʥʷ), ʩʦʧʨʦʚʦʞʜʘʶʱʠʤʩʷ ʧʦʚʳʰʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʊ-ʇɸ, ɼ-ʜʠʤʝʨʦʚ 

ʠ ʧʨʦʣʦʥʛʠʨʦʚʘʥʠʝʤ PT. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʮʠʨʢʘʜʥʳʡ ʨʠʪʤ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʘʢʪʠʚʘʮʠʶ ʧʨʦʮʝʩʩʦʚ ʩʚʝʨʪʳʚʘʥʠʷ ʢʨʦʚʠ ʚ ʫʪʨʝʥʥʠʝ 

ʯʘʩʳ ʩ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ ʘʢʪʠʚʘʮʠʝʡ ʬʠʙʨʠʥʦʣʠʟʘ ʚʧʣʦʪʴ ʜʦ ʧʦʣʫʜʥʷ. ʆʧʨʝʜʝʣʝʥʠʠ 

ʪʨʘʥʟʠʪʦʨʥʦʛʦ ʨʠʩʢʘ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʩʦʙʳʪʠʡ, ʚʢʣʶʯʘʷ ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ ʠ 

ʠʰʝʤʠʯʝʩʢʠʡ ʠʥʩʫʣʴʪ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʝ 

ʪʘʢʠʭ ʩʦʙʳʪʠʡ. ʊʘʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʪʘʢʞʝ ʤʦʛʫʪ ʩʪʘʪʴ ʦʪʧʨʘʚʥʦʡ ʪʦʯʢʦʡ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʮʠʨʢʘʜʥʦʛʦ ʚʣʠʷʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʝʢʨʝʮʠʠ ʚ 

ʩʠʩʪʝʤʝ ʛʝʤʦʩʪʘʟʘ ʥʘ ʜʨʫʛʠʝ ʩʠʩʪʝʤʳ ʠ ʧʘʨʘʤʝʪʨʳ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ [36]. 
 

ʄʦʣʝʢʫʣʷʨʥʳʝ ʤʝʭʘʥʠʟʤʳ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʮʠʨʢʘʜʥʳʭ ʨʠʪʤʦʚ 

ʅʦʚʝr ʮʠʨʢʘʜʠʘʥʥʳʝ ʜʝʩʠʥʭʨʦʥʦʟʳ ʮʠʢʣʦʚ: çʩʦʥ-ʙʦʜʨʩʪʚʦʚʘʥʠʝè ʠ çʙʦʜʨʩʪʚʦʚʘʥʠʝ-

ʩʦʥè. ʅʘʨʫʰʝʥʠʷ ʮʠʢʣʘ çʩʦʥïʙʦʜʨʩʪʚʦʚʘʥʠʝè ʦʩʪʘʶʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʠ ʜʦ 

ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. ʆʥʠ ʦʭʚʘʪʳʚʘʶʪ ʦʪ 28 ʜʦ 45% ʧʦʧʫʣʷʮʠʠ, ʷʚʣʷʷʩʴ ʜʣʷ ʧʦʣʦʚʠʥʳ ʠʟ 

ʵʪʦʛʦ ʯʠʩʣʘ ʣʶʜʝʡ ʩʫʱʝʩʪʚʝʥʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ, ʪʨʝʙʫʶʱʝʡ ʩʧʝʮʠʘʣʴʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ. ʉ ʮʠʢʣʦʤ çʩʦʥïʙʦʜʨʩʪʚʦʚʘʥʠʝè ʪʝʩʥʦ ʩʚʷʟʳʚʘʶʪ ʢʣʠʥʠʢʫ ʤʦʟʛʦʚʦʛʦ 

ʠʥʩʫʣʴʪʘ. ɺ 75% ʩʣʫʯʘʝʚ ʠʥʩʫʣʴʪʳ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ, ʘ ʚ 25% ï ʚ ʧʝʨʠʦʜ ʥʦʯʥʦʛʦ 

ʩʥʘ. ʅʘʨʫʰʝʥʠʝ ʨʠʪʤʦʚ, ʥʘʧʨʠʤʝʨ ʨʘʩʩʪʨʦʡʩʪʚʘ ʩʥʘ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʩʠʭʠʯʝʩʢʠʤ 

ʟʘʙʦʣʝʚʘʥʠʷʤ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʜʝʧʨʝʩʩʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚʘʭ ʚ 83ï100% ʩʣʫʯʘʝʚ 

ʦʪʤʝʯʘʶʪ ʥʘʨʫʰʝʥʠʷ ʥʦʯʥʦʛʦ ʩʥʘ. ʇʨʠʯʠʥʘʤʠ ʨʘʟʚʠʪʠʷ ʜʝʧʨʝʩʩʠʠ ʧʨʠ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʷʭ ʎʅʉ ʷʚʣʷʶʪʩʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʤʦʟʛʝ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ 

ʥʝʡʨʦʭʠʤʠʯʝʩʢʠʤʠ ʜʝʬʝʢʪʘʤʠ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦʡ ʬʦʨʤʦʡ ʦʨʛʘʥʠʯʝʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʚ 

ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʡ ʢʣʠʥʠʢʝ ʷʚʣʷʝʪʩʷ ʧʘʨʢʠʥʩʦʥʠʟʤ (ʜʝʧʨʝʩʩʠʷ ʚʩʪʨʝʯʘʝʪʩʷ ʫ 30ï90% ʙʦʣʴʥʳʭ 

ʧʘʨʢʠʥʩʦʥʠʟʤʦʤ). 

ʇʦʜ ʚʣʠʷʥʠʝʤ ʬʘʢʪʦʨʦʚ ʠʟʤʝʥʷʶʱʝʡʩʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ ʠʤʝʥʥʦ, ʧʦʷʚʣʝʥʠʷ 

ʮʠʢʣʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʝʝ ʫʩʣʦʚʠʡ, ʨʠʪʤʳ ʦʨʛʘʥʠʟʤʦʚ ʟʘʪʷʛʠʚʘʶʪʩʷ ʵʪʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʠ 

ʩʪʘʥʦʚʷʪʩʷ ʦʢʦʣʦʩʫʪʦʯʥʳʤʠ. ɺ ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʙʣʶʜʘʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ 

ʤʝʞʜʫ ʬʘʟʘʤʠ ʦʪʜʝʣʴʥʳʭ ʮʠʨʢʘʜʠʘʥʥʳʭ ʨʠʪʤʦʚ. ʇʦʜʜʝʨʞʘʥʠʝ ʧʦʩʪʦʷʥʩʪʚʘ ʵʪʠʭ 

ʩʦʦʪʥʦʰʝʥʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʛʣʘʩʦʚʘʥʠʝ ʬʫʥʢʮʠʡ ʦʨʛʘʥʠʟʤʘ ʚʦ ʚʨʝʤʝʥʠ. ɼʠʥʘʤʠʢʘ 

ʦʢʦʣʦʩʫʪʦʯʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʨʠʪʤʦʚ ʫ ʯʝʣʦʚʝʢʘ ʠ ʚʳʩʰʠʭ ʞʠʚʦʪʥʳʭ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝ 

ʪʦʣʴʢʦ ʚʨʦʞʜʝʥʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ, ʥʦ ʠ ʚʳʨʘʙʦʪʘʥʥʳʤ ʚ ʪʝʯʝʥʠʝ ʞʠʟʥʠ ʩʫʪʦʯʥʳʤ 

ʩʪʝʨʝʦʪʠʧʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺʩʝʛʦ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʫ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ ʚʳʷʚʣʝʥʦ ʙʦʣʝʝ ʯʝʤ 300 ʬʫʥʢʮʠʡ 

ʠ ʧʨʦʮʝʩʩʦʚ, ʠʤʝʶʱʠʭ ʦʢʦʣʦʩʫʪʦʯʥʫʶ ʨʠʪʤʠʢʫ. ʋʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʮʠʨʢʘʜʠʘʥʥʳʭ ʨʠʪʤʦʚ 

ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʠ ʢʦʞʠ, ʯʘʩʪʦʪʳ ʧʫʣʴʩʘ ʠ ʜʳʭʘʥʠʷ, ʢʨʦʚʷʥʦʛʦ 

ʜʘʚʣʝʥʠʷ, ʜʠʫʨʝʟʘ. ʉʫʪʦʯʥʳʤ ʢʦʣʝʙʘʥʠʷʤ ʧʦʜʚʝʨʞʝʥʳ ʩʦʜʝʨʞʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʝʱʝʩʪʚ ʚ 

ʪʢʘʥʷʭ ʠ ʦʨʛʘʥʘʭ ʪʝʣʘ, ʚ ʢʨʦʚʠ, ʤʦʯʝ, ʧʦʪʝ, ʩʣʶʥʝ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʠ ʧʣʘʩʪʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʣʝʪʦʢ, ʪʢʘʥʝʡ ʠ ʦʨʛʘʥʦʚ. ʇʦ ʩʫʱʝʩʪʚʫ, ʚ 

ʦʢʦʣʦʩʫʪʦʯʥʦʤ ʨʠʪʤʝ ʢʦʣʝʙʣʶʪʩʷ ʚʩʝ ʵʥʜʦʢʨʠʥʥʳʝ ʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, 

ʧʦʢʘʟʘʪʝʣʠ ʥʝʨʚʥʦʡ, ʤʳʰʝʯʥʦʡ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ, ʜʳʭʘʪʝʣʴʥʦʡ ʠ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤ. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʢ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʬʘʢʪʦʨʘʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, 

ʧʝʨʝʥʦʩʠʤʦʩʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʛʨʫʟʦʢ, ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʭʠʨʫʨʛʠʯʝʩʢʠʭ 

ʚʤʝʰʘʪʝʣʴʩʪʚ ʪʘʢʞʝ ʠʤʝʝʪ ʮʠʨʢʘʜʠʘʥʥʫʶ ʨʠʪʤʠʢʫ. 

ʂʘʞʜʘʷ ʬʫʥʢʮʠʷ ʠʤʝʝʪ ʩʫʪʦʯʥʳʝ ʧʠʢʠ ʠ ʩʧʘʜʳ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʤʘʩʩʘ ʪʝʣʘ ʜʦʩʪʠʛʘʝʪ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʚ 18.00ï19.00 ʯ, ʫʨʦʚʝʥʴ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ð ʚ 11.00ï12.00 ʯ, 

ʣʝʡʢʦʮʠʪʦʚ ð ʚ 21.00ï23.00 ʯ, ʛʦʨʤʦʥʦʚ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ð ʚ 10.00ï12.00 ʯ, ʠʥʩʫʣʠʥʘ ð ʚ 
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18.00 ʯ, ʦʙʱʝʛʦ ʙʝʣʢʘ ʢʨʦʚʠ ð ʚ 17.00ï19.00 ʯ, ʬʠʟʠʯʝʩʢʘʷ ʚʳʥʦʩʣʠʚʦʩʪʴ ʯʝʣʦʚʝʢʘ ʜʦʩʪʠʛʘʝʪ 

ʤʘʢʩʠʤʫʤʘ ʚ 21.00ï24.0 ʯ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʥʦʯʥʳʝ ʯʘʩʳ ʙʳʩʪʨʝʝ ʥʘʩʪʫʧʘʝʪ ʢʠʩʣʦʨʦʜʥʦʝ 

ʛʦʣʦʜʘʥʠʝ ʤʳʰʮ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʘʜʝʥʠʝʤ ʚ ʵʪʦ ʚʨʝʤʷ ʩʢʦʨʦʩʪʠ ʢʨʦʚʦʪʦʢʘ. ʋ ʯʝʣʦʚʝʢʘ 

ʥʘʠʙʦʣʴʰʠʡ ʜʠʘʧʘʟʦʥ ʢʦʣʝʙʘʥʠʡ ɸɼ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚ ʫʪʨʝʥʥʠʝ ʯʘʩʳ. ɼʘʥʥʳʡ ʬʘʢʪ 

ʩʚʷʟʳʚʘʶʪ ʩ ʧʦʚʳʰʝʥʠʝʤ ʬʠʟʠʯʝʩʢʦʡ ʠ ʫʤʩʪʚʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʩʣʝ ʧʨʦʙʫʞʜʝʥʠʷ, ʘ 

ʥʘʠʤʝʥʴʰʠʡ ð ʩ ʧʝʨʠʦʜʦʤ ʩʥʘ ʠʣʠ ʤʠʥʠʤʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʇʦʩʪʝʧʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ɸɼ ʚ 

ʫʪʨʝʥʥʠʝ ʯʘʩʳ ʩʚʷʟʘʥʦ ʩ ʘʢʪʠʚʠʨʫʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʳʭ ʩʠʩʪʝʤ 

(ʧʦʚʳʰʝʥʠʝʤ ʚ ʢʨʦʚʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʨʪʠʟʦʣʘ, ʘʜʨʝʥʘʣʠʥʘ, ʥʦʨʘʜʨʝʥʘʣʠʥʘ (ʅɸ), ʨʝʥʠʥʘ). 

ʇʦʚʳʰʝʥʠʝ ʠ ʧʦʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʨʪʠʟʦʣʘ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʣʶʜʝʡ ʦʙʨʘʪʥʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʩʫʪʦʯʥʦʤʫ ʫʨʦʚʥʶ ʤʝʣʘʪʦʥʠʥʘ ï ʦʩʥʦʚʥʦʛʦ ʛʦʨʤʦʥʘ ʧʠʥʝʘʣʴʥʦʡ ʞʝʣʝʟʳ. 

ʊʘʢ, ʫʨʦʚʝʥʴ ʢʦʨʪʠʟʦʣʘ ʚ ʢʨʦʚʠ ʥʘʯʠʥʘʝʪ ʥʘʨʘʩʪʘʪʴ ʩ ʧʦʣʫʥʦʯʠ ʠ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʘ ʢ 

06.00ï08.00 ʯ ʫʪʨʘ, ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʝʢʨʘʱʘʝʪʩʷ ʚʳʨʘʙʦʪʢʘ ʤʝʣʘʪʦʥʠʥʘ. 

ʇʨʠʙʣʠʟʠʪʝʣʴʥʦ ʯʝʨʝʟ 12 ʯ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʦʨʪʠʟʦʣʘ ʥʘʯʠʥʘʝʪ ʩʥʠʞʘʪʴʩʷ, ʘ ʩʧʫʩʪʷ ʝʱʝ 2 ʯ 

ʟʘʧʫʩʢʘʝʪʩʷ ʩʠʥʪʝʟ ʤʝʣʘʪʦʥʠʥʘ. ɺ ʥʦʯʥʦʝ ʚʨʝʤʷ ʩʥʠʞʘʝʪʩʷ ʘʢʪʠʚʥʦʩʪʴ ʩʠʤʧʘʪʦʘʜʨʝʥʘʣʦʚʦʡ ʠ 

ʨʝʥʠʥ-ʘʥʛʠʦʪʝʥʟʠʥʦʚʦʡ ʩʠʩʪʝʤ, ʫʤʝʥʴʰʘʝʪʩʷ ʦʙʱʝʝ ʧʝʨʠʬʝʨʠʯʝʩʢʦʝ ʩʦʩʫʜʠʩʪʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʤʠʥʫʪʥʳʡ ʦʙʲʝʤ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ [37]. 

ɺʝʜʫʱʫʶ ʨʦʣʴ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʨʝʛʫʣʷʮʠʠ ɸɼ ʦʪʚʦʜʷʪ ʚʝʥʪʨʦʣʘʪʝʨʘʣʴʥʦʡ ʦʙʣʘʩʪʠ 

ʧʨʦʜʦʣʛʦʚʘʪʦʛʦ ʤʦʟʛʘ, ʚ ʢʦʪʦʨʦʡ ʚʳʜʝʣʷʶʪ ʟʦʥʫ ʉ1-ʢʣʝʪʦʢ ï ʛʨʫʧʧʘ ʘʜʨʝʥʘʣʠʥʩʦʜʝʨʞʘʱʠʭ 

ʥʝʡʨʦʥʦʚ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʘʢʪʠʚʥʦʩʪʴ ʩʠʤʧʘʪʠʯʝʩʢʠʭ ʧʨʝʛʘʥʛʣʠʦʥʘʨʥʳʭ ʥʝʡʨʦʥʦʚ 

ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʨʘʟʜʨʘʞʝʥʠʠ ʵʪʦʡ ʦʙʣʘʩʪʠ 

ʧʨʦʜʦʣʛʦʚʘʪʦʛʦ ʤʦʟʛʘ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʚʳʨʘʞʝʥʥʳʡ ʧʦʜʲʝʤ ɸɼ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ ʪʘʢʞʝ ʠʤʝʝʪ ʙʠʬʘʟʥʫʶ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ, ʢʦʪʦʨʫʶ 

ʩʚʷʟʳʚʘʶʪ ʩ ʠʟʤʝʥʝʥʠʝʤ ʩʝʢʨʝʮʠʠ ʤʝʣʘʪʦʥʠʥʘ. ʆʪʤʝʯʘʶʪ ʚʠʜʦʚʳʝ ʨʘʟʣʠʯʠʷ ʩʫʪʦʯʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ. ʋ ʯʝʣʦʚʝʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ ʤʘʢʩʠʤʘʣʴʥʘ ʚ 18.00ï19.00 ʯ, ʘ ʚ 

04.00 ʯ ð ʤʠʥʠʤʘʣʴʥʘ. ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ ʯʝʣʦʚʝʢʘ ʚʦ ʚʨʝʤʷ ʩʥʘ ʧʦʥʠʞʘʝʪʩʷ (ʚ 3 ʯ ʥʦʯʠ ʫ 

ʞʝʥʱʠʥ ʜʦ 35,6 Áʉ, ʘ ʫ ʤʫʞʯʠʥ ʜʦ 34,9 Áʉ). ʇʦʜʦʙʥʳʝ ʩʫʪʦʯʥʳʝ ʢʦʣʝʙʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ð 

ʩʥʠʞʝʥʠʝ ʥʦʯʴʶ ʠ ʧʦʚʳʰʝʥʠʝ ʜʥʝʤ ð ʥʘʙʣʶʜʘʶʪʩʷ ʪʘʢʞʝ ʠ ʚ ʦʪʩʫʪʩʪʚʠʝ ʩʥʘ ʠʣʠ ʧʨʠ 

ʜʥʝʚʥʦʤ ʩʥʝ ʠ ʥʦʯʥʦʤ ʙʦʜʨʩʪʚʦʚʘʥʠʠ [37]. 

ɺʳʜʝʣʷʶʪ ʠʝʨʘʨʭʠʯʝʩʢʠ ʧʦʩʪʨʦʝʥʥʫʶ ʤʦʟʛʦʚʫʶ ʩʠʩʪʝʤʫ, ʨʝʛʫʣʠʨʫʶʱʫʶ ʮʠʢʣʳ ʩʥʘ ʠ 

ʙʦʜʨʩʪʚʦʚʘʥʠʷ. ʉʤʝʥʘ ʬʘʟ ʩʥʘ ʠ ʙʦʜʨʩʪʚʦʚʘʥʠʷ ʩʚʷʟʘʥʘ ʩ ʚʝʛʝʪʘʪʠʚʥʦʡ, ʩʦʤʘʪʠʯʝʩʢʦʡ, 

ʧʩʠʭʠʯʝʩʢʦʡ ʩʠʩʪʝʤʘʤʠ, ʣʠʤʙʠʢʦ-ʨʝʪʠʢʫʣʷʨʥʳʤ ʢʦʤʧʣʝʢʩʦʤ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʚʳʜʝʣʷʶʪ ʦʢʦʣʦ ʜʝʩʷʪʢʘ ʩʠʩʪʝʤ ʪʦʥʠʯʝʩʢʦʡ ʜʝʧʦʣʷʨʠʟʘʮʠʠ, ʠʣʠ ʘʢʪʠʚʘʮʠʠ ʢʦʨʳ ʤʦʟʛʘ, 

ʢʦʪʦʨʳʝ ʫʩʣʦʚʥʦ ʥʘʟʳʚʘʶʪ çʮʝʥʪʨʘʤʠ ʙʦʜʨʩʪʚʦʚʘʥʠʷè. ʇʦʩʣʝʜʥʠʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʚʩʝʭ 

ʫʨʦʚʥʷʭ ʤʦʟʛʦʚʦʡ ʦʩʠ: ʚ ʧʨʦʜʦʣʛʦʚʘʪʦʤ ʤʦʟʛʝ, ʚ ʨʝʪʠʢʫʣʷʨʥʦʡ ʬʦʨʤʘʮʠʠ ʤʦʩʪʘ, ʩʨʝʜʥʝʛʦ ʠ 

ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʤʦʟʛʘ, ʚ ʦʙʣʘʩʪʠ n. coeruleus ʠ n. subcoeruleus (ʨʝʛʫʣʠʨʫʶʪ ʩʤʝʥʫ çʙʳʩʪʨʦʡè 

ʠ çʤʝʜʣʝʥʥʦʡè ʬʘʟ ʩʥʘ) ʠ ʜʦʨʟʘʣʴʥʳʭ ʷʜʝʨ ʰʚʘ, ʚ ʟʘʜʥʝʤ ʛʠʧʦʪʘʣʘʤʫʩʝ ʠ ʙʘʟʘʣʴʥʳʭ ʷʜʨʘʭ 

ʧʝʨʝʜʥʝʛʦ ʤʦʟʛʘ. ɺ ʢʘʯʝʩʪʚʝ ʤʝʜʠʘʪʦʨʦʚ ʥʝʡʨʦʥʳ ʵʪʠʭ ʦʪʜʝʣʦʚ ʤʦʟʛʘ ʚʳʜʝʣʷʶʪ 

ʛʣʫʪʘʤʠʥʦʚʫʶ ʢʠʩʣʦʪʫ, ʘʮʝʪʠʣʭʦʣʠʥ, ʅɸ, ʩʝʨʦʪʦʥʠʥ ʠ ʛʠʩʪʘʤʠʥ. ʋ ʯʝʣʦʚʝʢʘ ʥʘʨʫʰʝʥʠʝ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʙʦʡ ʠʟ ʵʪʠʭ ʩʠʩʪʝʤ ʥʝ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʟʘ ʩʯʝʪ ʜʨʫʛʠʭ, ʯʪʦ ʥʝʩʦʚʤʝʩʪʠʤʦ ʩ 

ʩʦʟʥʘʥʠʝʤ ʠ ʧʨʠʚʦʜʠʪ ʢ ʢʦʤʝ. ɺ ʢʦʥʮʝ 80-ʭ ʛʛ. XX ʚʝʢʘ ʙʳʣ ʥʘʡʜʝʥ ʮʝʥʪʨ ʤʝʜʣʝʥʥʦʛʦ ʩʥʘ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʝʡʨʦʥʳ, ʘʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʳʭ ʥʝʟʥʘʯʠʪʝʣʴʥʘ ʚ ʙʦʜʨʩʪʚʦʚʘʥʠʠ, ʥʦ ʨʝʟʢʦ 

ʚʦʟʨʘʩʪʘʝʪ ʚ ʧʝʨʠʦʜ ʦʙʳʯʥʦʛʦ ʩʥʘ ʠ ʧʨʝʢʨʘʱʘʝʪʩʷ ʚʦ ʚʨʝʤʷ ʧʘʨʘʜʦʢʩʘʣʴʥʦʛʦ, ʨʘʩʧʦʣʦʞʝʥʳ ʚ 

ʧʝʨʝʜʥʝʤ ʛʠʧʦʪʘʣʘʤʫʩʝ, ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʦʤ ʚʝʥʪʨʦʣʘʪʝʨʘʣʴʥʦʤ ʧʨʝʦʧʪʠʯʝʩʢʦʤ ʷʜʨʝ (ʤʝʜʠʘʪʦʨ 

ð ʛʘʤʤʘ-ʘʤʠʥʦʤʘʩʣʷʥʘʷ ʢʠʩʣʦʪʘ ð ɻɸʄʂ) [37]. 

ʏʪʦʙʳ ʧʨʠʩʧʦʩʦʙʠʪʴʩʷ ʢ ʝʞʝʜʥʝʚʥʳʤ ʧʦʚʪʦʨʷʶʱʠʤʩʷ ʠʟʤʝʥʝʥʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʞʠʚʦʪʥʳʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʮʠʢʣʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʚʝʜʝʥʠʠ ʠ ʬʠʟʠʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ 
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ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʟʘʤʝʪʥʳʝ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʩʦʩʪʦʷʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʮʠʢʣʳ ʩʥʘ ʠ ʙʦʜʨʩʪʚʦʚʘʥʠʷ, 

ʥʦ ʪʘʢʞʝ ʤʥʦʞʝʩʪʚʦ ʤʝʥʝʝ ʟʘʤʝʪʥʳʭ ʢʦʣʝʙʘʥʠʡ ʚ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ, 

ʵʥʜʦʢʨʠʥʥʳʭ, ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʳʭ ʠ ʠʤʤʫʥʥʳʭ ʬʫʥʢʮʠʷʭ. ʎʠʨʢʘʜʥʘʷ ʨʠʪʤʠʯʥʦʩʪʴ 

ʩʦʟʜʘʝʪʩʷ ʵʥʜʦʛʝʥʥʦ ʛʝʥʝʪʠʯʝʩʢʠ ʟʘʢʦʜʠʨʦʚʘʥʥʳʤʠ ʤʦʣʝʢʫʣʷʨʥʳʤʠ ʯʘʩʘʤʠ, ʢʦʤʧʦʥʝʥʪʳ 

ʢʦʪʦʨʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ, ʯʪʦʙʳ ʛʝʥʝʨʠʨʦʚʘʪʴ ʮʠʢʣʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʠʭ ʩʦʙʩʪʚʝʥʥʦʤ 

ʠʟʦʙʠʣʠʠ ʠ ʘʢʪʠʚʥʦʩʪʠ ʩ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʦʢʦʣʦ ʩʫʪʦʢ. ʇʦ ʚʩʝʤʫ ʪʝʣʫ ʪʘʢʠʝ ʤʦʣʝʢʫʣʷʨʥʳʝ 

ʯʘʩʳ ʧʝʨʝʜʘʶʪ ʚʨʝʤʝʥʥʦʡ ʢʦʥʪʨʦʣʴ ʬʫʥʢʮʠʠ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ, ʨʝʛʫʣʠʨʫʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʧʦʩʣʝʜʫʶʱʠʝ ʧʨʦʛʨʘʤʤʳ. ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʮʠʨʢʘʜʥʳʤʠ ʦʩʮʠʣʣʷʪʦʨʘʤʠ ʠ 

ʨʝʟʦʥʘʥʩ ʩ ʩʦʣʥʝʯʥʳʤ ʜʥʝʤ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʝʡʨʦʥʥʳʤ 

ʧʝʡʩʤʝʡʢʝʨʦʤ, ʢʦʪʦʨʳʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʝʘʛʠʨʫʝʪ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʠʛʥʘʣʳ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʠ ʩʧʦʩʦʙʝʥ ʧʝʨʝʜʘʚʘʪʴ ʚʥʫʪʨʝʥʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʚʨʝʤʝʥʠ ʩʫʪʦʢ ʚʩʝʤʫ ʦʨʛʘʥʠʟʤʫ. 

ʎʠʨʢʘʜʥʳʝ ʦʩʮʠʣʣʷʪʦʨʳ ð ʵʪʦ ʩʝʪʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʝʪʝʣʴ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʢʦʪʦʨʳʝ 

ʛʝʥʝʨʠʨʫʶʪ 24-ʯʘʩʦʚʳʝ ʨʠʪʤʳ ʚ ʦʨʛʘʥʠʟʤʘʭ ʦʪ ʙʘʢʪʝʨʠʡ ʜʦ ʞʠʚʦʪʥʳʭ. ʕʪʠ ʧʝʨʠʦʜʠʯʝʩʢʠʝ 

ʨʠʪʤʳ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʩʣʦʞʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʯʘʩʦʚ, ʢʦʪʦʨʳʝ 

ʩʧʝʮʠʬʠʯʥʳ ʜʣʷ ʦʨʛʘʥʠʟʤʘ, ʥʦ ʠʤʝʶʪ ʦʙʱʠʝ ʤʦʣʝʢʫʣʷʨʥʳʝ ʤʝʭʘʥʠʟʤʳ ʚ ʨʘʟʥʳʭ 

ʩʦʦʙʱʝʩʪʚʘʭ (ʢʦʨʦʣʝʚʩʪʚʘʭ, ʮʘʨʩʪʚʘʭ). ʇʦʣʥʦʝ ʧʦʥʠʤʘʥʠʝ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʪʨʝʙʫʝʪ 

ʜʝʪʘʣʴʥʦʛʦ ʟʥʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʙʝʣʢʦʚ ʯʘʩʦʚ ʠ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʥʦ ʠ 

ʪʨʝʭʤʝʨʥʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʤʧʦʥʝʥʪʦʚ ʯʘʩʦʚʦʛʦ ʤʝʭʘʥʠʟʤʘ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʦʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʦʩʪʪʨʘʥʩʣʷʮʠʦʥʥʳʤ ʤʦʜʠʬʠʢʘʮʠʷʤ ʠ ʤʝʞʙʝʣʢʦʚʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤ, 

ʚ ʯʘʩʪʥʦʩʪʠ ʩʣʦʞʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤ, ʦʧʦʩʨʝʜʦʚʘʥʥʳʤ ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʝʤ ʯʘʩʦʚʳʭ 

ʙʝʣʢʦʚ ʠ ʦʙʨʘʟʦʚʘʥʠʝʤ ʤʫʣʴʪʠʤʝʨʥʳʭ ʙʝʣʢʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʯʘʩʦʚʳʝ ʛʝʥʳ ʥʘ 

ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʤ ʠ ʪʨʘʥʩʣʷʮʠʦʥʥʦʤ ʫʨʦʚʥʷʭ [38]. 

ʎʠʨʢʘʜʥʳʝ ʯʘʩʳ ð ʵʪʦ ʵʥʜʦʛʝʥʥʘʷ, ʩʘʤʦʧʦʜʜʝʨʞʠʚʘʶʱʘʷʩʷ ʩʠʩʪʝʤʘ ʫʯʝʪʘ ʚʨʝʤʝʥʠ. 

ʎʠʨʢʘʜʥʳʝ ʯʘʩʳ ʩʫʱʝʩʪʚʫʶʪ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʞʠʟʥʠ, 

ʥʘʯʠʥʘʷ ʦʪ ʦʜʥʦʢʣʝʪʦʯʥʳʭ ʙʘʢʪʝʨʠʡ ʠ ʟʘʢʘʥʯʠʚʘʷ ʚʳʩʦʢʦʩʣʦʞʥʳʤʠ ʚʳʩʰʠʤʠ ʦʨʛʘʥʠʟʤʘʤʠ, 

ʚʢʣʶʯʘʷ ʯʝʣʦʚʝʢʘ. ʕʪʠ ʯʘʩʳ ʧʨʝʜʩʢʘʟʳʚʘʶʪ ʩʫʪʦʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ 

ʨʝʛʫʣʠʨʫʶʪ ʨʘʟʣʠʯʥʳʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. ʏʘʩʦʚʳʝ ʛʝʥʳ ʧʦ ʚʩʝʤ 

ʩʦʦʙʱʝʩʪʚʘʤ ʧʦʢʘʟʳʚʘʶʪ ʦʛʨʘʥʠʯʝʥʥʫʶ ʩʦʭʨʘʥʥʦʩʪʴ; ʪʝʤ ʥʝ ʤʝʥʝʝ, ʦʩʥʦʚʥʦʡ ʨʝʛʫʣʷʪʦʨʥʳʡ 

ʠ ʭʨʦʥʦʤʝʪʨʘʞʥʳʡ ʤʝʭʘʥʠʟʤ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʭʦʜʝʥ. ʎʠʨʢʘʜʥʳʝ ʯʘʩʳ ʠʤʝʶʪ ʚʥʫʪʨʝʥʥʶʶ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 24 ʯ ʧʨʠ ʧʦʩʪʦʷʥʥʳʭ ʫʩʣʦʚʠʷʭ. ɺʥʝʰʥʠʝ 

ʩʠʛʥʘʣʳ, ʪʘʢʠʝ ʢʘʢ ʩʚʝʪ ʠ ʪʝʤʧʝʨʘʪʫʨʘ, ʜʝʡʩʪʚʫʶʪ ʢʘʢ ʮʝʡʪʛʝʙʝʨʳ (ʜʘʶʱʠʝ ʚʨʝʤʷ), ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʩʙʨʦʩʠʪʴ ʯʘʩʳ, ʘ ʪʘʢʞʝ ʚʣʠʷʶʪ ʥʘ ʨʠʪʤʠʯʝʩʢʫʶ ʘʤʧʣʠʪʫʜʫ ʪʘʢʪʦʚʳʭ ʚʳʭʦʜʦʚ. 

ʇʨʦʮʝʩʩ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʯʘʩʳ ʩʙʨʘʩʳʚʘʶʪʩʷ ʚ ʦʪʚʝʪ ʥʘ ʜʥʝʚʥʳʝ ʠ ʥʦʯʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʥʘʟʳʚʘʝʪʩʷ ʟʘʭʚʘʪʦʤ. ʊʘʢʘʷ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʥʝʦʙʭʦʜʠʤʘ ʠʟ-ʟʘ ʚʘʨʠʘʮʠʡ 

ʚʦʩʭʦʜʘ ʠ ʟʘʭʦʜʘ ʩʦʣʥʮʘ, ʘ ʪʘʢʞʝ ʧʦʩʪʝʧʝʥʥʦʛʦ ʟʘʤʝʜʣʝʥʠʷ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ, 

ʯʪʦ ʪʨʝʙʫʝʪ ʨʝʘʛʠʨʦʚʘʥʠʷ ʢʘʢ ʥʘ ʩʝʟʦʥʥʳʝ, ʪʘʢ ʠ ʥʘ ʵʚʦʣʶʮʠʦʥʥʳʝ ʚʨʝʤʝʥʥʳʝ ʨʘʤʢʠ. 

ʎʠʨʢʘʜʥʳʝ ʨʠʪʤʳ ʪʘʢʞʝ ʢʦʤʧʝʥʩʠʨʫʶʪʩʷ ʪʝʤʧʝʨʘʪʫʨʦʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ 

ʚʦʟʥʠʢʘʪʴ ʚ ʪʝʯʝʥʠʝ ʘʥʘʣʦʛʠʯʥʦʛʦ ʧʝʨʠʦʜʘ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ 

ʪʝʤʧʝʨʘʪʫʨ ʏʘʩʳ ʚ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʟʤʘʭ ʤʦʛʫʪ ʙʳʪʴ ʢʣʝʪʦʯʥʦ ʘʚʪʦʥʦʤʥʳʤʠ. ʅʘʧʨʠʤʝʨ, 

ʫʩʪʦʡʯʠʚʳʝ ʮʠʨʢʘʜʥʳʝ ʨʠʪʤʳ ʪʨʘʥʩʢʨʠʧʮʠʠ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʦʜʠʥʦʯʥʳʭ ʢʣʝʪʢʘʭ 

ʮʠʘʥʦʙʘʢʪʝʨʠʡ ʠ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʬʠʙʨʦʙʣʘʩʪʘʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʢʣʝʪʢʘʤʠ. ʏʨʝʟʤʝʨʥʦ ʫʧʨʦʱʝʥʥʘʷ ʙʘʟʦʚʘʷ ʮʠʨʢʘʜʥʘʷ ʩʝʪʴ 

ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʩʦʩʪʦʷʱʘʷ ʠʟ ʪʨʝʭ ʵʣʝʤʝʥʪʦʚ: ʚʭʦʜʥʳʭ ʧʫʪʝʡ, ʢʦʪʦʨʳʝ 

ʚʦʩʧʨʠʥʠʤʘʶʪ ʠ ʧʝʨʝʜʘʶʪ ʩʠʛʥʘʣʳ, ʩʠʥʭʨʦʥʠʟʠʨʫʶʱʠʝ ʯʘʩʳ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʩʮʠʣʣʷʪʦʨʘ ʠ ʚʳʭʦʜʥʳʭ ʧʫʪʝʡ, ʢʦʪʦʨʳʝ ʩʚʷʟʳʚʘʶʪ ʦʩʮʠʣʣʷʪʦʨ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʆʜʥʘʢʦ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʥʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʪʘʢʪʦʚʫʶ ʩʝʪʴ 
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ʥʘʰʠ ʤʦʜʝʣʠ ʮʠʨʢʘʜʥʦʡ ʩʠʩʪʝʤʳ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʩʣʦʞʥʳʤʠ (ʈʠʩʫʥʦʢ 4) [39]. ɼʘʥʥʳʡ 

ʮʠʨʢʘʜʥʳʡ ʦʩʮʠʣʣʷʪʦʨ ʩʦʩʪʦʠʪ ʠʟ ʘʫʪʦʨʝʛʫʣʷʪʦʨʥʦʡ ʩʝʪʠ ʤʥʦʞʝʩʪʚʝʥʥʳʭ 

ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʭ ʠ ʪʨʘʥʩʣʷʮʠʦʥʥʳʭ ʧʝʪʝʣʴ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʛʜʝ ʪʘʢʪʦʚʳʝ ʛʝʥʳ 

ʘʢʪʠʚʠʨʫʶʪʩʷ ʠʣʠ ʧʦʜʘʚʣʷʶʪʩʷ ʨʠʪʤʠʯʝʩʢʠʤ ʮʠʢʣʦʤ ʢʦʜʠʨʫʝʤʳʭ ʠʤʠ ʙʝʣʢʦʚ. ʉʘʤʠ ʚʭʦʜʥʳʝ 

ʧʫʪʠ ʪʘʢʞʝ ʤʦʛʫʪ ʨʠʪʤʠʯʝʩʢʠ ʨʝʛʫʣʠʨʦʚʘʪʴʩʷ ʚʳʭʦʜʘʤʠ ʮʠʨʢʘʜʥʳʭ ʯʘʩʦʚ. ɺʤʝʩʪʝ ʣʠʥʝʡʥʘʷ 

ʢʦʥʮʝʧʮʠʷ ʦʪ ʚʭʦʜʘ ʜʦ ʪʘʢʪʦʚʳʭ ʚʳʭʦʜʦʚ ʬʘʢʪʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʝʧʣʝʪʝʥʥʫʶ 

ʩʠʩʪʝʤʫ ʦʙʨʘʪʥʳʭ ʩʚʷʟʝʡ [39]. 
 

 
ʈʠʩʫʥʦʢ 4. ʉʣʦʞʥʘʷ ʤʦʜʝʣʴ ʮʠʨʢʘʜʥʳʭ ʯʘʩʦʚ ʩ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ [39ï40] 
 

ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ ʩʝʪʴ ʩʚʷʟʘʥʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʧʣʦʰʥʳʤʠ ʮʚʝʪʥʳʤʠ ʣʠʥʠʷʤʠ ʠ ʦʚʘʣʘʤʠ. ʊʘʢʪʦʚʳʝ ʛʝʥʳ, ʦʙʨʘʟʫʶʱʠʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʦʩʮʠʣʣʷʪʦʨ, ʨʝʛʫʣʠʨʫʶʪ ʚʭʦʜʥʳʝ ʠ ʚʳʭʦʜʥʳʝ ʧʫʪʠ (ʩʠʥʠʝ ʧʫʥʢʪʠʨʥʳʝ 

ʣʠʥʠʠ). ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ ʩ ʚʳʭʦʜʥʳʤʠ ʧʫʪʷʤʠ ʪʘʢʞʝ ʤʦʞʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʛʝʥʝʨʘʪʦʨʘ ʠ 

ʚʭʦʜʥʳʭ ʧʫʪʝʡ (ʢʨʘʩʥʳʝ ʧʫʥʢʪʠʨʥʳʝ ʣʠʥʠʠ). ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʚʥʝʰʥʝʤʫ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ 

ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʪʘʢʪʦʚʦʛʦ ʟʘʭʚʘʪʘ, ʚʭʦʜʥʳʝ ʧʫʪʠ ʪʘʢʞʝ ʤʦʛʫʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʪʴ 

ʥʘ ʪʘʢʪʦʚʳʡ ʚʳʭʦʜ ʠ ʥʘʦʙʦʨʦʪ (ʩʧʣʦʰʥʘʷ ʯʝʨʥʘʷ ʣʠʥʠʷ) [39ï40]. 

ʄʥʦʞʝʩʪʚʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʦʢʘʟʳʚʘʶʪ ʩʪʘʙʠʣʴʥʳʝ ʠ 

ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʳʝ ʩʫʪʦʯʥʳʝ ʢʦʣʝʙʘʥʠʷ, ʢʦʪʦʨʳʝ ʣʠʙʦ ʫʧʨʘʚʣʷʶʪʩʷ, ʣʠʙʦ ʤʦʜʫʣʠʨʫʶʪʩʷ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʯʘʩʘʤʠ. ʎʠʨʢʘʜʥʳʡ ʢʘʨʜʠʦʩʪʠʤʫʣʷʪʦʨ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ 

ʩʫʧʨʘʭʠʘʟʤʘʪʠʯʝʩʢʦʤ ʷʜʨʝ ʚʝʥʪʨʘʣʴʥʦʛʦ ʛʠʧʦʪʘʣʘʤʫʩʘ, ʢʦʦʨʜʠʥʠʨʫʝʪ 24-ʯʘʩʦʚʳʝ ʢʦʣʝʙʘʥʠʷ 

ʎʝʥʪʨʘʣʴʥʦʡ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʬʠʟʠʦʣʦʛʠʠ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. ʎʠʨʢʘʜʥʳʡ ʯʘʩʦʚʦʡ 

ʤʝʭʘʥʠʟʤ, ʫʯʘʩʪʚʫʶʱʠʡ ʚ ʫʧʨʘʚʣʝʥʠʠ ʨʠʪʤʠʯʝʩʢʦʡ ʬʠʟʠʦʣʦʛʠʝʡ, ʩʦʩʪʦʠʪ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʯʘʩʦʚʳʭ ʛʝʥʦʚ, ʢʦʪʦʨʳʝ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʯʝʨʝʟ ʩʣʦʞʥʫʶ ʧʝʪʣʶ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʯʪʦʙʳ 

ʛʝʥʝʨʠʨʦʚʘʪʴ ʪʦʯʥʳʝ, ʥʦ ʧʣʘʩʪʠʯʥʳʝ ʢʦʣʝʙʘʥʠʷ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 24 ʯʘʩʘ [41]. 

ʀʩʩʣʝʜʦʚʘʥʘ ʥʦʚʘʷ ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʨʦʣʴ ʦʩʥʦʚʥʦʛʦ ʛʝʥʘ ʯʘʩʦʚʦʛʦ ʤʝʭʘʥʠʟʤʘ Period1 ʠ 

ʝʛʦ ʧʘʨʘʣʦʛʠ ʥʘ ʚʥʫʪʨʠ-ʦʩʮʠʣʣʷʪʦʨʥʳʝ ʠ ʵʢʩʪʨʘʛʝʥʪʘʪʦʨʥʳʝ ʬʫʥʢʮʠʠ, ʚʢʣʶʯʘʷ, ʥʦ ʥʝ 

ʦʛʨʘʥʠʯʠʚʘʷʩʴ, ʛʠʧʧʦʢʘʤʧ-ʟʘʚʠʩʠʤʳʝ ʧʨʦʮʝʩʩʳ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʫʶ ʬʫʥʢʮʠʶ, ʢʦʥʪʨʦʣʴ 

ʘʧʧʝʪʠʪʘ, ʘ ʪʘʢʞʝ ʛʦʤʝʦʩʪʘʟ ʛʣʶʢʦʟʳ ʠ ʣʠʧʠʜʦʚ. ʀʟʤʝʥʝʥʠʷ ʚ ʬʫʥʢʮʠʠ ʛʝʥʦʚ ʧʝʨʠʦʜʘ ʙʳʣʠ 

ʚʦʚʣʝʯʝʥʳ ʚ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʬʠʟʠʯʝʩʢʠʭ ʠ ʧʩʠʭʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʨʘʟʣʠʯʥʳʝ ʩʦʩʪʦʷʥʠʷ, ʚʢʣʶʯʘʷ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ, ʪʘʢʞʝ ʚʣʠʷʶʪ ʥʘ ʵʢʩʧʨʝʩʩʠʶ 

ʯʘʩʦʚʳʭ ʛʝʥʦʚ, ʧʨʠʚʦʜʷ ʢ ʮʠʨʢʘʜʥʳʤ ʥʘʨʫʰʝʥʠʷʤ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʯʘʩʪʦ ʫʩʫʛʫʙʣʷʝʪ 

ʩʦʩʪʦʷʥʠʝ ʙʦʣʝʟʥʠ [41]. ʅʦʚʳʝ ʚʳʚʦʜʳ: 

ïʎʠʨʢʘʜʥʘʷ ʩʠʩʪʝʤʘ ʠʥʪʝʛʨʠʨʦʚʘʥʘ ʚʦ ʚʩʝ ʬʦʨʤʳ ʞʠʟʥʠ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʝʝ ʨʦʣʴ 

ʚ ʫʧʨʘʚʣʝʥʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʨʠʪʤʘʤʠ ʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠʭ ʩ ʮʠʢʣʘʤʠ ʦʢʨʫʞʘʶʱʝʡ 
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ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ. 

ïʏʘʩʦʚʳʝ ʛʝʥʳ ʷʚʣʷʶʪʩʷ ʠʥʪʝʨʬʝʡʩʦʤ ʚ ʜʚʫʥʘʧʨʘʚʣʝʥʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʮʠʨʢʘʜʥʳʤʠ 

ʯʘʩʘʤʠ ʠ ʮʝʥʪʨʘʣʴʥʳʤʠ/ʧʝʨʠʬʝʨʠʯʝʩʢʠʤʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. 

ïʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʮʠʨʢʘʜʥʳʤʠ ʯʘʩʘʤʠ; ʩʤʝʥʥʘʷ ʨʘʙʦʪʘ ʠ 

ʩʤʝʥʘ ʯʘʩʦʚʳʭ ʧʦʷʩʦʚ ʫʭʫʜʰʘʶʪ ʮʠʨʢʘʜʥʳʝ ʯʘʩʳ ʠ ʷʚʥʦ ʧʦʚʳʰʘʶʪ ʨʠʩʢ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 

ʥʘʨʫʰʝʥʠʡ ʠ ʜʨʫʛʠʭ ʙʦʣʝʟʥʝʥʥʳʭ ʩʦʩʪʦʷʥʠʡ. 

ïʂʨʦʤʝ ʪʦʛʦ, ʯʘʩʦʚʳʝ ʛʝʥʳ ʫʯʘʩʪʚʫʶʪ ʚʦ ʤʥʦʞʝʩʪʚʝ ʵʢʩʪʨʘʢʣʦʨʥʳʭ ʬʫʥʢʮʠʡ; ʧʝʨʠʦʜ 

ʜʝʡʩʪʚʠʷ ʯʘʩʦʚʦʛʦ ʛʝʥʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʙʳʣ ʚʦʚʣʝʯʝʥ ʚʦ ʤʥʦʞʝʩʪʚʦ ʮʝʥʪʨʘʣʴʥʳʭ ʠ 

ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʦʪ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʜʦ ʯʝʣʦʚʝʢʘ. 

ïʕʢʩʧʨʝʩʩʠʷ ʛʝʥʦʚ ʮʠʢʣʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ ʧʦ ʩʫʱʝʩʪʚʫ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʪʢʘʥʝʩʧʝʮʠʬʠʯʝʩʢʫʶ ʠ ʦʨʛʘʥʦʩʧʝʮʠʬʠʯʝʩʢʫʶ ʨʝʛʫʣʷʮʠʶ ʨʠʪʤʠʯʝʩʢʦʡ ʵʢʩʧʨʝʩʩʠʠ BMAL1- 

ʟʘʚʠʩʠʤʦʛʦ ʛʝʥʘ. 

ïʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʞʠʚʦʪʥʳʭ ʦʩʪʘʶʪʩʷ ʙʝʩʮʝʥʥʳʤʠ ʜʣʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʢʦʥʮʝʧʮʠʠ ʠ 

ʤʝʭʘʥʠʟʤʘ ʜʝʡʩʪʚʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʭʨʦʥʦʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʚʦʧʨʦʩʘʤʠ ʟʜʦʨʦʚʴʷ 

ʯʝʣʦʚʝʢʘ. 

ʎʝʥʪʨʘʣʴʥʘʷ ʚʥʝʯʘʩʦʚʘʷ ʬʫʥʢʮʠʷ ʧʝʨʠʦʜʘ ʚ ʣʠʤʙʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ. ʃʠʤʙʠʯʝʩʢʘʷ 

ʩʠʩʪʝʤʘ, ʘʥʘʪʦʤʠʯʝʩʢʘʷ ʩʫʱʥʦʩʪʴ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʢʦʥʮʝʧʮʠʷ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʠ ʘʥʘʪʦʤʠʯʝʩʢʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʷʜʝʨ ʠ ʢʦʨʢʦʚʳʭ ʩʪʨʫʢʪʫʨ, 

ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʪʝʣʝʵʥʮʝʬʘʣʦʥʝ ʠ ʜʠʵʥʮʝʬʘʣʦʥʝ. ʍʦʪʷ ʵʪʠ ʷʜʨʘ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʦʙʱʠʝ 

ʨʦʣʠ, ʦʥʠ ʦʙʳʯʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʫʧʨʘʚʣʝʥʠʷ ʩʘʤʦʩʦʭʨʘʥʝʥʠʝʤ ʠ 

ʩʦʭʨʘʥʝʥʠʝʤ ʚʠʜʦʚ. ʆʙʣʘʩʪʠ ʤʦʟʛʘ, ʦʙʳʯʥʦ ʚʭʦʜʷʱʠʝ ʚ ʣʠʤʙʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʩʦʩʪʦʷʪ ʠʟ 

ʧʦʜʢʦʨʢʦʚʳʭ ʩʪʨʫʢʪʫʨ ʠ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʇʨʠʤʝʨʦʤ ʧʦʩʣʝʜʥʝʛʦ ʷʚʣʷʝʪʩʷ ʛʠʧʧʦʢʘʤʧ, 

ʢʦʪʦʨʳʡ (1) ʧʘʨʘʢʨʠʥʥʦʡ ʠ ʘʫʪʦʢʨʠʥʥʦʡ ʬʫʥʢʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʩʠʥʪʝʟʘ ʵʩʪʨʦʛʝʥʦʚ ʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʛʠʧʧʦʢʘʤʧʘ ʨʝʮʝʧʪʦʨʦʚ ʵʩʪʨʦʛʝʥʘ ʠ (2) ʵʥʜʦʢʨʠʥʥʦʡ 

ʬʫʥʢʮʠʠ, ʚʢʣʶʯʘʷ ʢʦʥʪʨʦʣʴ ʥʘʜ ʛʠʧʦʪʘʣʘʤʦïʛʠʧʦʬʠʟʘʨʥʦïʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ (HPA) ʦʩʠ, ʠ 

ʰʠʨʦʢʦ ʠʟʚʝʩʪʝʥ ʟʘ ʝʛʦ ʨʦʣʴ ʚ (3) ʦʙʨʘʙʦʪʢʠ (ʩʙʦʨ, ʢʦʥʩʦʣʠʜʘʮʠʷ ʠ ʠʟʚʣʝʯʝʥʠʝ) 

ʠʥʬʦʨʤʘʮʠʠ [41]. 

ʄʥʦʛʠʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʛʠʧʧʦʢʘʤʧʝ, ʪʘʢʠʝ ʢʘʢ ʩʠʥʪʝʟ ʙʝʣʢʦʚ ʠ 

ʥʝʡʨʦʤʝʜʠʘʪʦʨʦʚ, ʩʠʥʘʧʪʠʯʝʩʢʘʷ ʚʦʟʙʫʜʠʤʦʩʪʴ ʠ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʥʝʡʨʦʛʦʨʤʦʥʦʚ, 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʮʠʨʢʘʜʥʳʝ ʢʦʣʝʙʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʠʨʢʘʜʥʘʷ ʨʝʛʫʣʷʮʠʷ ʣʦʢʘʣʴʥʳʭ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʛʠʧʧʦʢʘʤʧʝ, ʚʝʨʦʷʪʥʦ, ʷʚʣʷʝʪʩʷ ʤʝʭʘʥʠʟʤʦʤ, ʧʦʩʨʝʜʩʪʚʦʤ 

ʢʦʪʦʨʦʛʦ ʮʠʨʢʘʜʥʘʷ ʩʠʩʪʝʤʘ ʥʘʢʣʘʜʳʚʘʝʪ ʚʨʝʤʝʥʥʫʶ ʨʝʛʫʣʷʮʠʶ ʥʘ ʨʘʟʣʠʯʥʳʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʦʙʨʘʙʘʪʳʚʘʪʴ 

ʜʦʣʛʦʚʨʝʤʝʥʥʳʝ ʚʦʩʧʦʤʠʥʘʥʠʷ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 24-ʯʘʩʦʚʦʛʦ ʜʥʷ, ʧʨʠʯʝʤ ʧʠʢʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʘʤʷʪʠ ʦʛʨʘʥʠʯʝʥʳ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʚʨʝʤʝʥʥʳʤʠ ʦʢʥʘʤʠ ʚ ʘʢʪʠʚʥʦʡ 

ʬʘʟʝ ʦʨʛʘʥʠʟʤʘ. ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʤʝʭʘʥʠʟʤ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʚʨʝʤʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʜʥʝʚʥʦʤ ʚʨʝʤʝʥʠ ʚʣʠʷʝʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʧʘʤʷʪʠ ʠʣʠ ʣʶʙʦʡ ʠʟ ʤʥʦʛʠʭ ʜʨʫʛʠʭ 

ʬʫʥʢʮʠʡ ʛʠʧʧʦʢʘʤʧʘ, ʥʝʦʙʭʦʜʠʤʦ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʢʘʢ ʮʠʨʢʘʜʥʳʝ ʯʘʩʳ 

ʠʥʪʝʛʨʠʨʫʶʪʩʷ ʚ ʦʙʨʘʙʦʪʢʫ ʛʠʧʧʦʢʘʤʧʦʟʘʚʠʩʠʤʳʭ ʩʦʙʳʪʠʡ. ʍʦʪʷ ʢʘʞʝʪʩʷ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ 

ʛʠʧʧʦʢʘʤʧ ʷʚʣʷʝʪʩʷ ʨʠʪʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʦʩʦʙʝʥʥʦ ʥʘ ʫʨʦʚʥʝ ʢʣʝʪʦʯʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ, 

ʤʝʭʘʥʠʟʤ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʮʠʨʢʘʜʥʳʝ ʯʘʩʳ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪ ʚʨʝʤʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, 

ʯʪʦʙʳ ʫʧʨʘʚʣʷʪʴ ʤʦʣʝʢʫʣʷʨʥʳʤʠ ʨʠʪʤʘʤʠ ʛʠʧʧʦʢʘʤʧʘ, ʦʩʪʘʝʪʩʷ ʧʦʜ ʠʩʩʣʝʜʦʚʘʥʠʝʤ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʛʠʧʧʦʢʘʤʧ ʨʘʙʦʪʘʝʪ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʤʠʥʜʘʣʠʥʦʡ, ʯʪʦʙʳ 

ʤʦʜʫʣʠʨʦʚʘʪʴ ʬʠʟʠʦʣʦʛʠʶ ʪʝʣʘ ʚ ʦʪʚʝʪ ʥʘ ʢʦʛʥʠʪʠʚʥʳʝ ʩʪʠʤʫʣʳ, ʧʨʦʮʝʩʩ, ʠʟʚʝʩʪʥʳʡ ʢʘʢ 

ʢʦʛʥʠʪʠʚʥʦʝ ʚʦʩʧʨʠʷʪʠʝ. ɻʠʧʧʦʢʘʤʧʘʣʴʥʳʝ ʚʳʭʦʜʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʥʛʠʙʠʨʫʶʪ 

ʥʠʩʭʦʜʷʱʫʶ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ; ʫʚʝʣʠʯʝʥʠʝ ʩʠʥʘʧʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ 
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ʛʠʧʧʦʢʘʤʧʝ (ʥʘʧʨʠʤʝʨ, ʜʦʣʛʦʩʨʦʯʥʘʷ ʧʦʪʝʥʮʠʘʮʠʷ (LTP)) ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʠʥʛʠʙʠʨʦʚʘʥʠʶ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. ʆʜʥʠʤ ʠʟ ʤʥʦʛʠʭ ʧʨʠʤʝʨʦʚ ʷʚʣʷʝʪʩʷ ʝʛʦ 

ʠʥʛʠʙʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʦʩʴ HPA. ʕʪʦ ʦʩʦʙʝʥʥʦ ʠʥʪʝʨʝʩʥʦ, ʧʦʪʦʤʫ ʯʪʦ ʧʨʝʜʳʜʫʱʝʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʦʙʱʘʝʪ ʚ Per1-ʜʝʬʠʮʠʪʥʳʝ ʤʳʰʠ, ʫ ʢʦʪʦʨʳʭ ʫʨʦʚʝʥʴ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ 

ʥʘʜʧʦʯʝʯʥʠʢʦʚ (ɻʂ) ʘʨʠʪʤʠʯʝʥ ʠ ʧʦʚʳʰʝʥ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʟʤʝʥʝʥʠʷ ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ 

ʯʘʩʘʤʠ ʩʠʛʥʘʣʴʥʳʭ ʩʦʙʳʪʠʷʭ ʛʠʧʧʦʢʘʤʧʘ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʥʠʞʝʩʪʦʷʱʠʡ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʡ 

ʢʦʜ. ʇʦʩʣʝʜʥʠʡ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʦʪʚʝʯʘʝʪ ʟʘ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʩ ʛʠʧʧʦʢʘʤʧʦʤ ʠ ʤʦʜʫʣʠʨʫʝʪ 

ʘʢʪʠʚʥʦʩʪʴ ʛʠʧʧʦʢʘʤʧʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʦʙʨʘʙʦʪʢʫ ʧʘʤʷʪʠ. ɺ ʵʪʦʤ ʘʩʧʝʢʪʝ ʤʳ ʜʘʣʝʝ ʦʙʩʫʜʠʤ 

ʧʦʩʣʝʜʥʠʝ ʜʘʥʥʳʝ ʦ ʇʝʨ-ʟʘʚʠʩʠʤʦʡ ʨʝʛʫʣʷʮʠʠ ʩʠʛʥʘʣʦʚ ʠ ʬʫʥʢʮʠʡ ʛʠʧʧʦʢʘʤʧʘ [41]. 

ɸʢʪʫʘʣʴʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʤʝʭʘʥʠʟʤ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʛʦ ʪʝʤʧʦʨʘʣʴʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʠʥʪʝʛʨʠʨʫʝʪʩʷ ʚ ʦʙʨʘʙʦʪʢʫ LTM, ʚʢʣʶʯʘʝʪ ʨʠʪʤʠʯʝʩʢʫʶ ʠʥʪʝʨʬʝʨʝʥʮʠʶ 

ʮʠʢʣʠʯʝʩʢʠʭ ʪʘʢʪʦʚʳʭ ʙʝʣʢʦʚ, ʪʘʢʠʭ ʢʘʢ PER1, ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʘʤʷʪʠ ʤʦʣʝʢʫʣʷʨʥʳʤʠ 

ʩʠʛʥʘʣʴʥʳʤʠ ʩʦʙʳʪʠʷʤʠ. ɿʘʚʦʜʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʤʦʛʫʪ ʠʤʝʪʴ ʥʝ ʩʚʷʟʘʥʥʳʝ ʩ ʯʘʩʘʤʠ 

ʬʫʥʢʮʠʠ. Per2, ʥʘʧʨʠʤʝʨ, ʢʦʥʩʪʠʪʫʪʠʚʥʦ ʚʳʨʘʞʝʥ ʚ ʟʫʙʯʘʪʦʡ ʠʟʚʠʣʠʥʝ ʛʠʧʧʦʢʘʤʧʘ, ʠ 

ʧʦʵʪʦʤʫ ʦʥ ʥʝ ʤʦʞʝʪ ʧʝʨʝʜʘʚʘʪʴ ʚʨʝʤʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʨʠʪʤʠʯʝʩʢʠ ʚʤʝʰʠʚʘʷʩʴ ʚ 

ʤʝʩʪʥʳʝ ʩʦʙʳʪʠʷ.  

ʆʧʠʩʘʥʥʘʷ  ʨʦʣʴ Per-ʛʝʥʦʚ ʚ ʩʠʛʥʘʣʘʭ ʛʠʧʧʦʢʘʤʧʘ ʠ ʪʦ, ʢʘʢ ʦʥʠ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ 

ʧʨʦʮʝʩʩʳ LTM, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʚ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʦʣʝʝ 

ʥʠʩʭʦʜʷʱʠʭ ʵʥʜʦʢʨʠʥʥʳʭ ʬʫʥʢʮʠʡ, ʨʝʛʫʣʠʨʫʝʤʳʭ ʛʠʧʧʦʢʘʤʧʦʤ. 

ɽʩʪʴ ʫʙʝʜʠʪʝʣʴʥʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʦʛʦ, ʯʪʦ ʛʦʨʤʦʥʳ, ʘ ʪʘʢʞʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ 

ʤʦʛʫʪ ʤʦʜʫʣʠʨʦʚʘʪʴ ʮʠʨʢʘʜʥʳʝ ʢʦʣʝʙʘʥʠʷ ʵʢʩʧʨʝʩʩʠʠ ʯʘʩʦʚʦʛʦ ʛʝʥʘ ʚ ʤʦʟʛʝ ʠ ʧʝʨʠʬʝʨʠʠ. 

ʇʠʥʝʘʣʴʥʳʡ ʛʦʨʤʦʥ ʤʝʣʘʪʦʥʠʥ, ʥʘʧʨʠʤʝʨ, ʤʦʜʫʣʠʨʫʝʪ ʨʠʪʤ ʵʢʩʧʨʝʩʩʠʠ Per1 ʚ ʛʠʧʦʬʠʟʝ, 

ʩʪʨʠʘʪʫʤʝ ʠ ʢʦʨʝ ʥʘʜʧʦʯʝʯʥʠʢʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ɻʍ ʥʘʜʧʦʯʝʯʥʠʢʦʚ 

ʤʦʜʫʣʠʨʫʶʪ ʨʠʪʤ ʵʢʩʧʨʝʩʩʠʠ PER2 ʚ ʦʚʘʣʴʥʦʤ ʷʜʨʝ ʣʦʞʘ ʷʜʨʘ stria terminalis ʠ ʮʝʥʪʨʘʣʴʥʦʤ 

ʷʜʨʝ ʤʠʥʜʘʣʠʥʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʛʝʥʳ ʯʘʩʦʚ, ʷʚʣʷʷʩʴ ʥʝʦʪʲʝʤʣʝʤʳʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʦʙʨʘʙʦʪʢʠ ʧʘʤʷʪʠ ʠ ʣʠʤʙʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ, ʪʘʢʞʝ ʩʣʫʞʘʪ ʜʣʷ ʧʝʨʝʜʘʯʠ 

ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʵʥʜʦʢʨʠʥʥʳʭ ʬʫʥʢʮʠʡ ʮʝʥʪʨʘʣʴʥʳʤ ʧʨʦʮʝʩʩʘʤ. 

ʉʪʨʘʪʝʛʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʝʥʦ, ʯʪʦ ʮʠʨʢʘʜʥʘʷ ʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʢʘʪʝʛʦʨʠʡ 

ʮʠʨʢʘʜʥʳʭ ʯʘʩʦʚ: ʮʝʥʪʨʘʣʴʥʦʛʦ ʢʘʨʜʠʦʩʪʠʤʫʣʷʪʦʨʘ ʚ ʩʫʧʨʘʭʠʘʟʤʘʪʠʯʝʩʢʠʭ ʷʜʨʘʭ 

ʛʠʧʦʪʘʣʘʤʫʩʘ (ʉʍʗ, SCN) ʠ ʧʝʨʠʬʝʨʠʡʥʳʭ ʦʩʮʠʣʣʷʪʦʨʦʚ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʧʦ ʚʩʝʤʫ ʪʝʣʫ.  

ʈʠʪʤʠʯʝʩʢʘʷ ʵʢʩʧʨʝʩʩʠʷ ʪʢʘʥʝʩʧʝʮʠʬʠʯʥʳʭ ʠ ʦʨʛʘʥʦʩʧʝʮʠʬʠʯʝʩʢʠʭ ʛʝʥʦʚ, ʧʦʜʯʝʨʢʠʚʘʝʪ 

ʚʘʞʥʦʩʪʴ ʚʨʝʤʝʥʥʦʡ ʢʦʦʨʜʠʥʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʂʦʣʝʙʘʥʠʷ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʪʢʘʥʷʭ ʧʦʢʘʟʘʥʳ ʥʘ ʈʠʩʫʥʢʝ 5 [41]. 

ʅʘʧʨʠʤʝʨ, ʜʥʝʚʥʳʝ ʦʪʚʝʪʳ ʠʥʩʫʣʠʥʘ (ʧʨʠʚʦʜʷʱʠʝ ʢ ʫʜʘʣʝʥʠʶ ʛʣʶʢʦʟʳ) ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠ ʚ 

ʜʥʝʚʥʦʝ ʚʨʝʤʷ, ʢʦʛʜʘ ʧʠʢ ʧʦʛʣʦʱʝʥʠʷ ʫʛʣʝʚʦʜʦʚ ʦʙʫʩʣʦʚʣʝʥ ʨʝʛʫʣʠʨʫʝʤʦʡ SCN ʜʥʝʚʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʧʦʪʨʝʙʣʝʥʠʝʤ ʧʠʱʠ. ɸʥʘʣʦʛʠʯʥʦ, ʧʠʢ ʩʝʢʨʝʮʠʠ ʛʣʶʢʘʛʦʥʘ ʥʦʯʴʶ, ʪʘʢ ʯʪʦ 

ʭʨʘʥʷʱʠʡʩʷ ʛʣʠʢʦʛʝʥ ʤʦʞʝʪ ʵʬʬʝʢʪʠʚʥʦ ʧʨʝʚʨʘʱʘʪʴʩʷ ʚ ʛʣʶʢʦʟʫ, ʯʪʦʙʳ ʧʨʦʪʠʚʦʜʝʡʩʪʚʦʚʘʪʴ 

ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʚ ʩʳʚʦʨʦʪʢʝ ʚʦ ʚʨʝʤʷ ʛʦʣʦʜʘʥʠʷ. ʕʪʘ ʢʦʦʨʜʠʥʘʮʠʷ ʮʝʥʪʨʘʣʴʥʳʭ ʠ 

ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʨʠʪʤʦʚ ʞʠʟʥʝʥʥʦ ʚʘʞʥʘ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʦʜʜʝʨʞʘʥʠʷ ʨʝʩʫʨʩʦʚ ʠ 

ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʛʦʤʝʦʩʪʘʟʘ. ʎʠʢʣʳ ʜʥʷ ʠ ʥʦʯʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ 

ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʩʠ, ʩʠʥʭʨʦʥʠʟʠʨʫʶʪ ʮʝʥʪʨʘʣʴʥʳʝ ʯʘʩʳ SCN. ʏʘʩʳ SCN ʨʘʩʧʨʦʩʪʨʘʥʷʶʪ 

ʚʨʝʤʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʥʝʚʥʦʤ ʚʨʝʤʝʥʠ ʥʘ ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ ʯʘʩʳ ʯʝʨʝʟ ʥʝʨʚʥʳʝ ʠ 

ʛʦʨʤʦʥʘʣʴʥʳʝ ʧʫʪʠ ʜʣʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠ ʢʦʦʨʜʠʥʘʮʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʨʠʪʤʦʚ ʥʘ 

ʧʝʨʠʬʝʨʠʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʨʘʚʥʠʚʘʷ ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʨʠʪʤʳ ʩ 

ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʚʨʝʤʝʥʝʤ. ɺʩʝ ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ ʦʨʛʘʥʳ ʩʦʜʝʨʞʘʪ ʮʠʨʢʘʜʥʳʝ ʦʩʮʠʣʣʷʪʦʨʳ, ʥʘ 

ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʪʘʢʞʝ ʤʦʞʝʪ ʚʣʠʷʪʴ ʚʨʝʤʷ ʧʨʠʝʤʘ ʧʠʱʠ. ʍʦʪʷ ʜʥʝʚʥʳʝ (ʩʠʥʠʝ) ʠ ʥʦʯʥʳʝ 
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(ʦʨʘʥʞʝʚʳʝ) ʚʠʜʳ ʦʙʳʯʥʦ ʠʤʝʶʪ ʦʜʥʠ ʠ ʪʝ ʞʝ ʢʦʤʧʦʥʝʥʪʳ ʯʘʩʦʚʦʛʦ ʤʝʭʘʥʠʟʤʘ, ʠʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʨʠʪʤʳ ʷʚʣʷʶʪʩʷ ʘʥʪʠʬʘʟʥʳʤʠ [41]. 
 

 
ʈʠʩʫʥʦʢ 5. ʉʚʷʟʴ ʤʝʞʜʫ ʮʝʥʪʨʘʣʴʥʳʤʠ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʤʠ ʮʠʨʢʘʜʥʳʤʠ ʯʘʩʘʤʠ [41] 
 

ʂʘʨʜʠʦʥʝʚʨʦʣʦʛʠʷ XXI ʚʝʢʘ 

ʎʠʨʢʘʜʥʘʷ ʩʠʩʪʝʤʘ ʩʚʷʟʳʚʘʝʪ ʚʥʝʰʥʶʶ ʩʨʝʜʫ, ʤʦʟʛ ʠ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. ʅʦʙʝʣʝʚʩʢʘʷ 

ʧʨʝʤʠʷ ʧʦ ʬʠʟʠʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʝ 2017 ʛʦʜʘ ʙʳʣʘ ʧʨʠʩʫʞʜʝʥʘ ʪʨʝʤ ʭʨʦʥʦʙʠʦʣʦʛʘʤ ʟʘ 

ʦʪʢʨʳʪʠʝ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʮʠʨʢʘʜʥʦʛʦ ʯʘʩʦʚʦʛʦ ʤʝʭʘʥʠʟʤʘ. ʕʪʦʪ ʤʝʭʘʥʠʟʤ 

ʟʘʢʦʜʠʨʦʚʘʥ ʚ ʥʘʰʝʡ ɼʅʂ, ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʥʘʰʠʭ ʢʣʝʪʢʘʭ ʠ ʚʘʞʝʥ, ʧʦʪʦʤʫ 

ʯʪʦ ʤʳ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ ʥʘ ʧʣʘʥʝʪʝ ʩ 24-ʯʘʩʦʚʳʤ ʮʠʢʣʦʤ ʜʥʷ/ʥʦʯʠ. ʎʠʨʢʘʜʥʳʡ ʤʝʭʘʥʠʟʤ 

ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʜʥʝʚʥʦʡ ʩʨʝʜʝ, ʦʧʪʠʤʠʟʠʨʫʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ 

ʥʘʰʝʛʦ ʦʨʛʘʥʠʟʤʘ ʜʣʷ ʝʞʝʜʥʝʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʥʦʯʥʦʛʦ ʦʪʜʳʭʘ. 

ʅʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ð ʵʪʦ ʚʥʫʪʨʝʥʥʝʝ ʩʚʦʡʩʪʚʦ ʠ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʤʦʟʛʘ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʝʛʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ [42]. 

ʊʨʠ ʦʙʣʘʩʪʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʥʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʳ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ʧʨʠ 

ʩʪʨʝʩʩʝ: ʛʠʧʧʦʢʘʤʧ, ʧʨʝʬʨʦʥʪʘʣʴʥʘʷ ʯʘʩʪʴ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʤʦʟʞʝʯʢʦʚʘʷ ʤʠʥʜʘʣʠʥʘ. 

ʕʪʠ ʦʙʣʘʩʪʠ ʦʪʚʝʯʘʶʪ ʟʘ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʩʪʨʝʩʩʦʚʳʭ ʧʝʨʝʞʠʚʘʥʠʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ 

ʦʪʚʝʪʥʫʶ ʨʝʘʢʮʠʶ. ɻʠʧʧʦʢʘʤʧ ð ʥʘʠʙʦʣʝʝ ʩʪʨʝʩʩ-ʯʫʚʩʪʚʠʪʝʣʴʥʘʷ ʦʙʣʘʩʪʴ ʤʦʟʛʘ ʚʩʣʝʜʩʪʚʠʝ 

ʪʦʛʦ, ʯʪʦ ʚ ʥʝʡ ʥʘʭʦʜʠʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʮʝʧʪʦʨʦʚ ʢ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʘʤ (ʈʠʩʫʥʦʢ 6). 
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ʈʠʩʫʥʦʢ 6. ʇʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ HPA ʦʩʠ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʩʪʨʝʩʩʘ [42] 
 

ɼʝʬʠʮʠʪ ʚʩʝʭ ʤʦʥʦʘʤʠʥʦʚ ʚ ʢʦʤʧʣʝʢʩʝ ʛʦʚʦʨʠʪ ʦ ʧʦʜʘʚʣʝʥʥʦʤ ʥʘʩʪʨʦʝʥʠʠ, 

ʧʩʠʭʦʤʦʪʦʨʥʦʡ ʜʠʩʬʫʥʢʮʠʠ ʠ ʥʘʨʫʰʝʥʠʠ ʩʥʘ. ʅʘ ʈʠʩʫʥʢʝ 6 ʧʦʢʘʟʘʥʳ ʦʪʜʝʣʳ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ, ʛʜʝ ʥʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʦʥʦʘʤʠʥʦʚ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ 

ʜʝʧʨʝʩʩʠʚʥʦʡ ʩʠʤʧʪʦʤʘʪʠʢʠ. 

ʅʦʚʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʝʪʦʜʳ ʠʤʝʶʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ ʤʝʜʠʮʠʥʳ, ʙʠʦʬʠʟʠʢʠ ʠ ʙʠʦʣʦʛʠʠ, ʪʘʢʠʭ ʢʘʢ 

ʛʝʥʦʤʠʢʘ, ʤʦʣʝʢʫʣʷʨʥʘʷ ʙʠʦʣʦʛʠʷ, ʢʣʝʪʦʯʥʘʷ ʙʠʦʣʦʛʠʷ, ʙʠʦʣʦʛʠʷ ʨʘʟʚʠʪʠʷ, ʥʝʡʨʦʙʠʦʣʦʛʠʷ, 

ʵʢʦʣʦʛʠʷ ʠ ʵʚʦʣʶʮʠʷ. ʉʦʚʨʝʤʝʥʥʦʝ ʮʠʬʨʦʚʦʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, ʷʜʝʨʥʘʷ ʤʝʜʠʮʠʥʘ, 

ʙʠʦʬʠʟʠʢʘ, ʙʠʦʣʦʛʠʷ, ʤʝʜʠʮʠʥʩʢʘʷ ʠʤʤʫʥʦʣʦʛʠʷ ʩʦʟʜʘʶʪ ʥʦʚʳʝ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ 

ʩʪʠʤʫʣʠʨʫʶʪ ʨʘʟʚʠʪʠʝ ʥʦʚʦʛʦ ʙʠʦʬʠʟʠʯʝʩʢʦʛʦ ʢʦʥʪʫʨʘ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʛʝʥʦʤʥʦ-

ʢʣʝʪʦʯʥʦʛʦ ʦʨʛʘʥʠʟʤʝʥʥʦʛʦ ʷʜʝʨʥʦʛʦ ʩʠʥʪʝʟʘ. ʇʨʠ ʵʪʦʤ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ: 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ, ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ, ʛʠʙʨʠʜʥʳʝ, ʤʥʦʛʦʤʘʩʰʪʘʙʥʳʝ ʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 

ʘ ʪʘʢʞʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʝʪʦʜʳ. 

ɸɼ ʙʳʣʦ ʩʘʤʳʤ ʚʳʩʦʢʠʤ ʚ ʩʝʨʝʜʠʥʝ ʫʪʨʘ, ʘ ʟʘʪʝʤ ʧʦʩʪʝʧʝʥʥʦ ʧʘʜʘʣʦ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 

ʦʩʪʘʚʰʝʛʦʩʷ ʜʥʷ. ʂʨʦʚʷʥʦʝ ʜʘʚʣʝʥʠʝ ʙʳʣʦ ʩʘʤʳʤ ʥʠʟʢʠʤ ʚ 3 ʯʘʩʘ ʥʦʯʠ ʠ ʩʥʦʚʘ ʥʘʯʘʣʦ 

ʧʦʚʳʰʘʪʴʩʷ ʚ ʨʘʥʥʠʝ ʫʪʨʝʥʥʠʝ ʯʘʩʳ ʧʝʨʝʜ ʧʨʦʙʫʞʜʝʥʠʝʤ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʠʤʝʪʴ 

ʚʘʞʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ [43]. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ, ʛʜʝ ʥʘʨʫʰʝʥʠʝ ʮʠʨʢʘʜʥʦʛʦ ʨʠʪʤʘ ʠ ʉʉɿ ʯʘʩʪʦ ʩʦʯʝʪʘʶʪʩʷ, 

ʥʘʧʨʠʤʝʨ, ʚ ʢʦʥʪʝʢʩʪʝ ʩʤʝʥʥʦʡ ʨʘʙʦʪʳ, ʥʘʨʫʰʝʥʠʷ ʩʥʘ ʠʣʠ ʩʦʮʠʘʣʴʥʦʡ ʩʤʝʥʳ ʯʘʩʦʚʳʭ 

ʧʦʷʩʦʚ. ʉʤʝʥʥʘʷ ʨʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʛʣʫʙʦʢʦʡ ʧʨʠʯʠʥʦʡ ʮʠʨʢʘʜʥʦʡ ʜʝʩʠʥʭʨʦʥʠʠ, ʠ ɺʆɿ 

ʥʘʟʳʚʘʝʪ ʩʤʝʥʥʫʶ ʨʘʙʦʪʫ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ, ʚʥʝʟʘʧʥʦʡ 

ʩʝʨʜʝʯʥʦʡ ʩʤʝʨʪʠ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʦʩʥʦʚʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʨʘʢ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, 

ʦʞʠʨʝʥʠʝ ʠ ʜʠʘʙʝʪ 2 ʪʠʧʘ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʥʘʨʫʰʝʥʠʝ ʨʠʪʤʘ 

ʩʚʷʟʘʥʦ ʩ ʧʦʚʳʰʝʥʥʳʤ ʨʠʩʢʦʤ ʉʉɿ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʩʦʙʳʪʠʡ ʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʠʩʭʦʜʦʚ [44]. 

ʎʠʨʢʘʜʠʘʥʥʘʷ ʬʠʟʠʦʣʦʛʠʷ ʦʧʦʩʨʝʜʫʝʪʩʷ ʩʣʦʞʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʤʝʞʜʫ 

ʵʢʩʪʨʘʢʘʨʜʠʘʣʴʥʳʤʠ (ʥʘʧʨʠʤʝʨ, ʧʦʚʝʜʝʥʠʝʤ ʠ ʩʚʷʟʘʥʥʳʤʠ ʩ ʥʠʤʠ ʥʝʡʨʦʥʥʳʤʠ ʠ 

ʛʫʤʦʨʘʣʴʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ) ʠ ʚʥʫʪʨʠʩʝʨʜʝʯʥʳʤʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ (ʈʠʩʫʥʦʢ 7) [45]. ɺ ʪʝʯʝʥʠʝ 

ʜʥʷ ʚʥʫʪʨʝʥʥʠʝ ʩʚʦʡʩʪʚʘ ʤʠʦʢʘʨʜʘ ʚʘʨʴʠʨʫʶʪʩʷ ʥʘ ʫʨʦʚʥʷʭ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʠ ʙʝʣʢʦʚ, 

ʤʝʪʘʙʦʣʠʟʤʘ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʚʥʝʢʣʝʪʦʯʥʳʤ ʩʪʠʤʫʣʘʤ/ʩʪʨʝʩʩʘʤ ʠ ʛʦʤʝʦʩʪʘʟʫ ʠʦʥʦʚ, ʚʩʝ 

ʠʟ ʢʦʪʦʨʳʭ ʚʣʠʷʶʪ ʥʘ ʩʦʢʨʘʪʠʪʝʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. ɿʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʮʠʨʢʘʜʥʳʝ 
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ʯʘʩʳ ʚ ʢʘʨʜʠʦʤʠʦʮʠʪʝ ʩʪʘʣʠ ʚʘʞʥʳʤ ʤʝʭʘʥʠʟʤʦʤ, ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʟʘ ʤʦʜʫʣʷʮʠʶ ʚʥʫʪʨʝʥʥʠʭ 

ʩʚʦʡʩʪʚ ʩʝʨʜʮʘ. ʂʨʦʤʝ ʪʦʛʦ, ʢʨʠʪʠʯʝʩʢʘʷ ʨʦʣʴ ʵʪʦʛʦ ʤʝʭʘʥʠʟʤʘ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʩʦʦʙʱʝʥʠʷʤʠ 

ʦ ʪʦʤ, ʯʪʦ ʥʘʨʫʰʝʥʠʝ, ʧʦʩʨʝʜʩʪʚʦʤ ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʥʠʧʫʣʷʮʠʡ, ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ 

ʩʝʨʜʝʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʩʤʝʨʪʥʦʩʪʠ [45]. 
 

 
ʈʠʩʫʥʦʢ 7. ɺʣʠʷʥʠʝ ʮʠʨʢʘʜʥʳʭ ʯʘʩʦʚ ʢʘʨʜʠʦʤʠʦʮʠʪʦʚ ʥʘ ʬʠʟʠʦʣʦʛʠʶ ʠ ʧʘʪʦʬʠʟʠʦʣʦʛʠʶ 

ʩʝʨʜʮʘ [45] 
 

ɺ ʥʘʯʘʣʝ XXI  ʚʝʢʘ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʢʘʨʜʠʦʥʝʚʨʦʣʦʛʠʷ ʧʦʜʥʷʣʘʩʴ ʥʘ ʥʦʚʳʡ ʵʪʘʧ 

ʨʘʟʚʠʪʠʷ ʙʣʘʛʦʜʘʨʷ ʚʥʝʜʨʝʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠʟʫʯʝʥʠʷ ʩʣʦʞʥʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ 

çʤʦʟʛïʩʝʨʜʮʝè ʠ çʩʝʨʜʮʝïʤʦʟʛè ʧʨʠ ʦʩʪʨʳʭ ʠ ʭʨʦʥʠʯʝʩʢʠʭ ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʷʭ (ʎɺɿ). ʅʘʢʦʧʣʝʥʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʧʦʩʣʫʞʠʣʦ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʩʰʠʨʝʥʠʶ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʮʝʣʷʭ ʠ ʟʘʜʘʯʘʭ ʢʘʨʜʠʦʥʝʚʨʦʣʦʛʠʠ [46ï47].  

ʉʦʚʨʝʤʝʥʥʘʷ ʢʘʨʜʠʦʥʝʚʨʦʣʦʛʠʷ ð ʵʪʦ, ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʶʱʝʝʩʷ ʠʥʪʝʛʨʘʪʠʚʥʦʝ 

ʥʘʫʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʤʝʜʠʮʠʥʝ, ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʝʨʜʮʘ 

ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ ʩʦʩʫʜʠʩʪʳʭ ʧʦʨʘʞʝʥʠʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʚʢʣʶʯʘʷ ʦʧʝʨʘʮʠʠ ʥʘ 

ʘʨʪʝʨʠʷʭ ʛʦʣʦʚʳ, ʘ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʟʛʘ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʩʝʨʜʮʘ, ʥʘʨʫʰʝʥʠʷʭ 

ʮʝʥʪʨʘʣʴʥʦʡ ʛʝʤʦʜʠʥʘʤʠʢʠ ʠ ʢʘʨʜʠʦʭʠʨʫʨʛʠʯʝʩʢʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚʘʭ. ɺ ʨʘʤʢʘʭ 

ʢʘʨʜʠʦʥʝʚʨʦʣʦʛʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʰʘʝʪʩʷ ʨʷʜ ʘʢʪʫʘʣʴʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, 

ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʢʦʥʩʦʣʠʜʘʮʠʠ ʫʩʠʣʠʡ ʢʘʨʜʠʦʣʦʛʦʚ, ʥʝʚʨʦʣʦʛʦʚ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ 

ʭʠʨʫʨʛʦʚ, ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʠʥʪʝʨʚʝʥʮʠʦʥʥʦʡ ʤʝʜʠʮʠʥʝ, ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʣʫʯʝʚʦʡ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ [48]. ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʘʪʦʛʝʥʝʟ ʠʰʝʤʠʯʝʩʢʦʛʦ ʠʥʩʫʣʴʪʘ 

ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥ ʩ ʩʝʨʜʝʯʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʚʳʷʚʣʷʶʱʠʤʠʩʷ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʮʠʝʥʪʦʚ 

ʩ ʎɺɿ. ʊʘʢ, ʫ 90% ʙʦʣʴʥʳʭ ʠʰʝʤʠʯʝʩʢʠʤ ʠʥʩʫʣʴʪʦʤ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ɸɻ, ʫ 75% ð 

ʨʘʟʥʦʦʙʨʘʟʥʘʷ ʢʘʨʜʠʘʣʴʥʘʷ ʧʘʪʦʣʦʛʠʷ, ʚʢʣʶʯʘʶʱʘʷ ʭʨʦʥʠʯʝʩʢʫʶ ʩʝʨʜʝʯʥʫʶ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ (ʍʉʅ), ʠʰʝʤʠʯʝʩʢʫʶ ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ (ʀɹʉ), ʢʘʨʜʠʘʣʴʥʳʝ ʘʨʠʪʤʠʠ, ʧʦʨʦʢʠ 

ʩʝʨʜʮʘ, ʢʘʨʜʠʦʤʠʦʧʘʪʠʠ, ʚʨʦʞʜʝʥʥʳʝ ʘʥʦʤʘʣʠʠ, ʦʧʫʭʦʣʠ [49]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʧʠʩʘʥʦ ʙʦʣʝʝ 20 ʢʘʨʜʠʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʮʝʨʝʙʨʘʣʴʥʳʭ 

ʵʤʙʦʣʠʡ, ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʥʝʨʝʚʤʘʪʠʯʝʩʢʘʷ ʌʇ, ʧʨʠʦʙʨʝʪʝʥʥʳʝ 

ʧʦʨʦʢʠ ʩʝʨʜʮʘ ʠ ʧʦʩʪʠʥʬʘʨʢʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʤʠʦʢʘʨʜʘ [50]. ʂʨʦʤʝ ʵʪʦʛʦ, ʧʦ ʜʘʥʥʳʤ 

ʥʘʙʣʶʜʝʥʠʡ, ʙʦʣʝʝ ʯʝʤ ʫ 50% ʙʦʣʴʥʳʭ ʫʜʘʝʪʩʷ ʦʙʥʘʨʫʞʠʪʴ ʠʟʤʝʥʝʥʠʷ, ʘʩʩʦʮʠʠʨʫʶʱʠʝʩʷ ʩ 
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ʨʠʩʢʦʤ ʧʘʨʘʜʦʢʩʘʣʴʥʦʡ ʵʤʙʦʣʠʠ, ʚ ʦʩʥʦʚʥʦʤ ʦʪʢʨʳʪʦʝ ʦʚʘʣʴʥʦʝ ʦʢʥʦ ʠ ʘʨʪʝʨʠʘʣʴʥʦ-

ʚʝʥʦʟʥʳʝ ʣʝʛʦʯʥʳʝ ʰʫʥʪʳ [51]. ɼʘʥʥʳʝ ʩʦʩʪʦʷʥʠʷ, ʧʦ ʩʫʱʝʩʪʚʫ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʦʨʤʫ, 

ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʘʢʠʭ ʚʘʨʠʘʥʪʦʚ ʨʘʟʚʠʪʠʷ, ʢʘʢ ʤʘʩʩʠʚʥʳʡ ʧʨʘʚʦʣʝʚʳʡ ʰʫʥʪ, ʙʦʣʴʰʦʡ 

ʘʥʘʪʦʤʠʯʝʩʢʠʡ ʨʘʟʤʝʨ ʦʪʢʨʳʪʦʛʦ ʦʚʘʣʴʥʦʛʦ ʦʢʥʘ, ʢʣʘʧʘʥʥʳʡ ʠʣʠ ʦʢʦʥʯʘʪʳʡ ʪʠʧ ʝʛʦ 

ʩʪʨʦʝʥʠʷ. ʅʝ ʤʝʥʝʝ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʶʪʩʷ ʥʘʨʫʰʝʥʠʷ ʮʝʨʝʙʨʘʣʴʥʦʡ ʧʝʨʬʫʟʠʠ, 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʦʩʥʦʚʫ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʠʥʩʫʣʴʪʘ. ʂʦʣʝʙʘʥʠʷ ʩʠʩʪʝʤʥʦʛʦ ɸɼ, ʧʨʠʚʦʜʷʱʠʝ 

ʢ ʨʝʜʫʢʮʠʠ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʪʦʢʘ, ʤʦʛʫʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʳ ʨʘʟʣʠʯʥʳʤʠ ʧʨʠʯʠʥʘʤʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʢʘʨʜʠʦʣʦʛʠʯʝʩʢʠʤʠ, ʚʢʣʶʯʘʷ ʨʷʜ ʘʨʠʪʤʠʡ ʠ ʪʨʘʥʟʠʪʦʨʥʫʶ ʠʰʝʤʠʶ ʤʠʦʢʘʨʜʘ (ʊʀɸ) 

[52]. ʆʙʲʝʜʠʥʷʶʱʠʤ ʟʚʝʥʦʤ ʜʚʫʭ çʢʘʨʜʠʦʛʝʥʥʳʭè ʧʦʜʪʠʧʦʚ ʠʰʝʤʠʯʝʩʢʦʛʦ ʠʥʩʫʣʴʪʘ 

ʷʚʣʷʝʪʩʷ çʩʢʨʳʪʥʦʩʪʴè ʪʝʯʝʥʠʷ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʢʘʨʜʠʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ 

ʥʝʧʦʩʪʦʷʥʩʪʚʦ ʩʠʤʧʪʦʤʦʚ, ʫʢʘʟʳʚʘʶʱʠʭ ʥʘ ʚʦʚʣʝʯʝʥʠʝ ʩʝʨʜʮʘ ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ. 

ɺ ʢʘʯʝʩʪʚʝ ʙʫʜʫʱʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʠʟʫʯʝʥʠʝ ʚʦʟʨʘʩʪʥʳʭ ʘʩʧʝʢʪʦʚ 

ʢʘʨʜʠʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠʰʝʤʠʯʝʩʢʦʛʦ ʠʥʩʫʣʴʪʘ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʦʚʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ 

ʢʘʨʜʠʦʛʝʥʥʦʛʦ ʮʝʨʝʙʨʘʣʴʥʦʛʦ ʧʦʨʘʞʝʥʠʷ ʠ ʘʥʘʣʠʟ ʢʘʨʜʠʘʣʴʥʳʭ ʧʨʠʯʠʥ ʊʀɸ. ɼʣʷ ʫʣʫʯʰʝʥʠʷ 

ʧʨʦʛʥʦʟʘ ʙʦʣʴʥʳʭ ʧʦʩʣʝ ʠʥʩʫʣʴʪʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʦʣʞʘʪʴ ʠʟʳʩʢʘʥʠʷ ʚ ʩʣʝʜʫʶʱʠʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ: ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʦʩʣʦʞʥʝʥʠʡ ʚ 

ʦʪʜʘʣʝʥʥʦʤ ʧʦʩʪʠʥʩʫʣʴʪʥʦʤ ʧʝʨʠʦʜʝ, ʚʢʣʶʯʘʷ ɺʉʈ; ʚʳʜʝʣʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʛʦ 

ʨʠʩʢʘ ʧʦʚʪʦʨʥʳʭ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʧʦʚʳʰʝʥʠʝ ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ ʢ ʣʝʯʝʥʠʶ; 

ʠʟʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʢʣʘʩʩʦʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

(ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʳʭ, ʘʥʪʠʪʨʦʤʙʦʪʠʯʝʩʢʠʭ, ʛʠʧʦʣʠʧʠʜʝʤʠʯʝʩʢʠʭ ʠ ʪ. ʜ.), ʣʠʙʦ ʜʦʟʠʨʦʚʦʢ 

ʠʣʠ ʩʭʝʤ ʣʝʯʝʥʠʷ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʦʩʣʦʞʥʝʥʠʡ ʚ ʧʦʩʪʠʥʩʫʣʴʪʥʦʤ 

ʧʝʨʠʦʜʝ; ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ çʢʘʨʜʠʦʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦè ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ 

ʨʝʞʠʤʘ ʪʝʨʘʧʠʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʫʚʝʣʠʯʠʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ. ʊʘʢ, ʧʦ 

ʨʘʩʯʝʪʥʳʤ ʜʘʥʥʳʤ, ʧʦʢʘʟʘʥʦ, ʯʪʦ ʘʜʝʢʚʘʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʟʥʘʥʠʡ ʧʦ 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʦʩʣʦʞʥʝʥʠʡ ʚ ʧʦʩʪʠʥʩʫʣʴʪʥʦʤ ʧʝʨʠʦʜʝ ʤʦʞʝʪ ʩʥʠʟʠʪʴ 

ʦʪʥʦʩʠʪʝʣʴʥʳʡ 5-ʣʝʪʥʠʡ ʨʠʩʢ ʦʩʣʦʞʥʝʥʠʡ ʥʘ 94% [53]. 
 

ʍʨʦʥʦʜʠʘʛʥʦʩʪʠʢʘ ʠ ʭʨʦʥʦʪʝʨʘʧʠʷ 

ʇʝʨʠʬʝʨʠʯʝʩʢʠʝ ʯʘʩʳ ʩʠʥʭʨʦʥʠʟʠʨʫʶʪʩʷ ʪʨʝʤʷ ʦʩʥʦʚʥʳʤʠ ʩʧʦʩʦʙʘʤʠ: 1) ʥʘʧʨʷʤʫʶ 

ʧʦʩʨʝʜʩʪʚʦʤ ʥʝʨʚʥʳʭ ʠ ʛʦʨʤʦʥʘʣʴʥʳʭ ʩʠʛʥʘʣʦʚ (ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʉʍʗ) ð ʟʜʝʩʴ ʢʣʶʯʝʚʘʷ 

ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʩʚʝʪʫ; 2) ʧʠʱʝʡ; ʠ 3) ʪʝʤʧʝʨʘʪʫʨʦʡ ʪʝʣʘ [54]. ʂʨʦʤʝ ʪʦʛʦ, ʮʠʨʢʘʜʥʘʷ 

ʢʦʦʨʜʠʥʘʮʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʩʨʝʜʩʪʚʦʤ ʠʟʤʝʥʝʥʠʷ ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʪʦʥʫʩʘ ʩʦʩʫʜʦʚ ʪʝʩʥʦ 

ʚʟʘʠʤʦʩʚʷʟʘʥʘ ʩ ʨʝʛʫʣʷʮʠʝʡ ʩʥʘ [55ï56]. 

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʨʘʟʣʠʯʠʡ ʚ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʨʠʪʤʘ (ʘʤʧʣʠʪʫʜʘ) ʠ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʨʠʪʤʘ (ʬʘʟʳ ʎʈ) ʷʚʣʷʝʪʩʷ ʨʘʟʥʘʷ ʜʦʣʷ ʵʥʜʦʛʝʥʥʦʛʦ ʠ ʵʢʟʦʛʝʥʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʭ ʎʌʊ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʟʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʥʫʶ 

ʟʘʚʠʩʠʤʦʩʪʴ ʦʪʦ ʩʥʘ ʠ ʫʨʦʚʥʷ ʘʢʪʠʚʥʦʩʪʠ. ʊʘʢ, ʧʨʠʤʝʨʦʤ ʪʨʝʭ ʚʳʩʦʢʦʘʤʧʣʠʪʫʜʥʳʭ ʎʌʊ ʩ 

ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪʦ ʩʥʘ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʨʠʪʤʳ ʢʦʨʪʠʟʦʣʘ, ʪʠʨʝʦʪʨʦʧʥʦʛʦ 

ʛʦʨʤʦʥʘ (ʊʊɻ) ʠ ʧʨʦʣʘʢʪʠʥʘ. ɺʩʝ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʠʤʝʶʪ ʥʘʩʪʦʣʴʢʦ ʚʳʨʘʞʝʥʥʳʡ ʎʈ, ʯʪʦ 

ʟʥʘʯʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ, ʨʘʟʣʠʯʘʶʪʩʷ ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ 200ï300% (ʚ 2ï3  

ʨʘʟʘ). ʆʜʥʘʢʦ, ʢʦʨʪʠʟʦʣ ʠʤʝʝʪ ʩʪʘʙʠʣʴʥʫʶ ʩʨʝʜʥʶʶ ʚʝʣʠʯʠʥʫ ʠ ʩʪʘʙʠʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʬʘʟʳ, 

ʢʦʪʦʨʳʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʟʘʚʠʩʷʪ ʦʪʦ ʩʥʘ (sleep independent circadian phenotype CPT, or çsleep 

impact grade 0è S0-CPT), ʎʌʊ ʪʠʧʘ 0 (ʥʝʟʘʚʠʩʠʤ ʦʪ ʨʝʞʠʤʘ ʩʥʘ). ʈʠʪʤ ʊʊɻ ʩʦʭʨʘʥʷʝʪ 

ʬʘʟʦʚʦʝ ʧʦʣʦʞʝʥʠʝ, ʥʦ ʝʛʦ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʩʫʱʝʩʪʚʝʥʥʦ ʤʦʜʫʣʠʨʫʝʪʩʷ ʩʥʦʤ (ʩʥʠʞʘʝʪʩʷ ʚʦ 

ʚʨʝʤʷ ʩʥʘ) ʠ, ʥʘʧʨʦʪʠʚ, ʧʦʚʳʰʘʝʪʩʷ ʥʘ ʬʦʥʝ ʜʝʧʨʠʚʘʮʠʠ ʩʥʘ (sleep dependent CPT, sleep 

impact grade 1; S1-CPT), ʎʌʊ ʪʠʧ 1 (ʫʤʝʨʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʨʝʞʠʤʘ ʩʥʘ) ð ʫʨʦʚʥʝʚʘʷ, ʚ 

ʙʦʣʴʰʝʡ ʤʝʨʝ, ʯʝʤ ʬʘʟʦʚʘʷ ʟʘʚʠʩʠʤʦʩʪʴ. ʅʘʢʦʥʝʮ, ʧʨʦʣʘʢʪʠʥ ʠʤʝʝʪ ʢʘʢ ʫʨʦʚʥʝʚʫʶ, ʪʘʢ ʠ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ5. 2021 

https://doi.org/10.33619/2414-2948/66 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 151 

 

ʬʘʟʦʚʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʨʝʞʠʤʘ ʩʥʘ (sleep dependent CPT; grade2, S2-CPT), ʎʌʊ ʪʠʧ 2 

(ʫʨʦʚʥʝʚʘʷ ʠ ʬʘʟʦʚʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʨʝʞʠʤʘ ʩʥʘ). ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʪʘʢʞʝ ʚʳʜʝʣʠʪʴ ʝʱʝ ʦʜʠʥ 

ʚʘʨʠʘʥʪ ï ʎʌʊ ʪʠʧ D (ʨʠʪʤʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʧʝʨʚʦʩʪʝʧʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ 

ʧʠʪʘʥʠʷ); Diet dependent CPT, Dd-CPT [54]. 

ʉʨʝʜʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʨʫʛʠʤʠ ʧʨʠʤʝʨʘʤʠ ʎʌʊ ʪʠʧʘ 0 ʷʚʣʷʶʪʩʷ 

ʤʝʣʘʪʦʥʠʥ, ɸʂʊɻ; ʎʌʊ ʪʠʧʘ 1 ð ʣʝʧʪʠʥ, ʪʨʠʛʣʠʮʝʨʠʜʳ, ʘ ʪʘʢʞʝ ʢʣʶʯʝʚʦʡ ʛʦʨʤʦʥ, 

ʨʝʛʫʣʠʨʫʶʱʠʡ ʤʝʪʘʙʦʣʠʟʤ ʞʝʣʝʟʘ, ʛʝʧʮʠʜʠʥ, ʠʤʝʶʱʠʡ ʚʳʨʘʞʝʥʥʳʡ ʎʈ ʜʥʝʚʥʦʛʦ ʪʠʧʘ ʩ 

ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʨʘʥʥʠʤ ʫʪʨʦʤ ʠ ʤʘʢʩʠʤʘʣʴʥʳʤ ʫʨʦʚʥʝʤ ʚʝʯʝʨʦʤ [57]; 

ʧʨʠʤʝʨʘʤʠ ʎʌʊ ʪʠʧʘ 2 ʩʣʫʞʘʪ ʛʦʥʘʜʦʪʨʦʧʥʳʡ ʛʦʨʤʦʥ, ʛʦʨʤʦʥ ʨʦʩʪʘ ʠ ʜʨ. ʉʣʝʜʫʝʪ 

ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʎʌʊ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʣʠʧʠʜʳʡ ʦʙʤʝʥ, ʤʦʛʫʪ ʙʳʪʴ 

ʦʪʥʝʩʝʥʳ ʢ ʎʌʊ ʪʠʧʘ 0 ʠʣʠ 1. ʊʘʢ, ʩ ʧʦʤʦʱʴʶ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ [58] ʙʳʣʦ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ, ʯʪʦ ʫ ʯʝʣʦʚʝʢʘ ʦʢʦʣʦ 15% ʚʩʝʭ ʤʝʪʘʙʦʣʠʪʦʚ ʩ ʤʘʣʦʡ ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʤʘʩʩʦʡ ʠʤʝʶʪ ʮʠʨʢʘʜʥʳʝ ʢʦʣʝʙʘʥʠʷ ʠ ʩʨʝʜʠ ʥʠʭ ʙʦʣʝʝ 75% ʩʦʩʪʘʚʣʷʶʪ ʣʠʧʠʜʳ, ʚ ʦʩʥʦʚʥʦʤ 

ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ. ʀʟ ʵʪʦʡ ʨʘʙʦʪʳ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʵʥʜʦʛʝʥʥʳʝ ʮʠʨʢʘʜʥʳʝ ʯʘʩʳ ʷʚʣʷʶʪʩʷ 

ʦʩʥʦʚʥʳʤ ʨʝʛʫʣʷʪʦʨʦʤ ʢʦʣʝʙʘʥʠʡ ʣʠʧʠʜʥʦʛʦ ʧʨʦʬʠʣʷ ʧʣʘʟʤʳ, ʪʘʢ ʢʘʢ ʠʟʤʝʥʝʥʠʷ ʚ ʛʨʘʬʠʢʝ 

ʩʥʘ ʠʣʠ ʧʠʪʘʥʠʷ ʥʝ ʧʦʚʣʠʷʣʠ ʩʫʱʝʩʪʚʝʥʥʦ ʥʘ ʠʭ ʜʠʥʘʤʠʢʫ [58]. ʀʟ ʩʢʘʟʘʥʥʦʛʦ ʚʳʰʝ ʩʣʝʜʫʝʪ 

ʚʘʞʥʝʡʰʠʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʚʳʚʦʜ: ʚʳʭʦʜ ʢʣʠʥʠʯʝʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʟʘ ʧʨʝʜʝʣʳ ʥʦʨʤʘʪʠʚʥʦʛʦ 

ʢʦʨʠʜʦʨʘ ʥʝ ʚʩʝʛʜʘ ʦʪʨʘʞʘʝʪ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʩʣʝʜʫʝʪ ʠʩʢʣʶʯʠʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʬʘʟʦʚʦʛʦ ʩʜʚʠʛʘ ʎʌʊ, ʩʚʷʟʘʥʥʫʶ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʝʞʠʤʘ ʩʥʘ, ʣʠʙʦ ʭʨʦʥʦʪʠʧʘ. 

ʏʝʤ ʚʳʰʝ ʘʤʧʣʠʪʫʜʘ ʎʌʊ ʧʨʠʩʫʱʝʛʦ ʜʘʥʥʦʤʫ ʢʣʠʥʠʯʝʩʢʦʤʫ ʧʦʢʘʟʘʪʝʣʶ, ʪʝʤ ʤʝʥʝʝ 

ʚʳʨʘʞʝʥʥʳʝ ʬʘʟʦʚʳʝ ʩʜʚʠʛʠ ʨʘʜʠʢʘʣʴʥʦ ʤʝʥʷʶʪ ʧʦʣʦʞʝʥʠʝ ʚʝʱʝʡ. ɺʳʭʦʜ ʞʝ ʧʦʢʘʟʘʪʝʣʷ ʟʘ 

ʧʨʝʜʝʣʳ ʥʦʨʤʘʪʠʚʘ ʚ ʨʘʤʢʘʭ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʧʦʛʨʝʰʥʦʩʪʠ 5ï10% ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʤʦʞʝʪ 

ʦʙʲʷʩʥʷʪʴʩʷ ʣʠʰʴ ʠʟʤʝʥʝʥʠʷʤʠ ʨʝʞʠʤʘ ʩʥʘ ʚ ʧʨʝʜʝʣʘʭ 60ï90 ʤʠʥʫʪ. 

ʍʨʦʥʦʪʠʧ ʯʝʣʦʚʝʢʘ ʷʚʣʷʝʪʩʷ ʥʘʩʣʝʜʫʝʤʳʤ ʧʨʠʟʥʘʢʦʤ, ʧʨʠʤʝʨʥʦ ʥʘ 50% ʟʘʚʠʩʷʱʠʤ ʦʪ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ [59]. ʕʥʜʦʛʝʥʥʳʡ ʢʦʤʧʦʥʝʥʪ ʭʨʦʥʦʪʠʧʘ ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥ ʩ 

ʧʦʥʷʪʠʝʤ ʚʥʫʪʨʝʥʥʝʛʦ ʧʝʨʠʦʜʘ ʩʫʪʦʯʥʦʛʦ ʨʠʪʤʘ, Ű. ɺʥʫʪʨʝʥʥʠʡ, ʠʣʠ ʵʥʜʦʛʝʥʥʳʡ ʧʝʨʠʦʜ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʯʘʩʦʚ, Ű ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʣʠʯʝʥ ʦʪ 24 ʯʘʩʦʚ, ʠ ʢʘʢ ʫʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʷʚʣʷʝʪʩʷ 

ʚʠʜʦʩʧʝʮʠʬʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʦʤ, ʚʘʨʴʠʨʫʷ ʚ ʜʠʘʧʘʟʦʥʝ 24Ñ4 ʯʘʩʘ. ʀʤʝʥʥʦ ʵʪʘ ʦʩʦʙʝʥʥʦʩʪʴ ʠ 

ʷʚʠʣʘʩʴ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʦʷʚʣʝʥʠʷ ʪʝʨʤʠʥʘ çʮʠʨʢʘʜʠʘʥʥʳʡè (ʮʠʨʢʘʜʥʳʡ, circadian) ʠʣʠ 

ʦʢʦʣʦʩʫʪʦʯʥʳʡ, ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʌʨʘʥʮʝʤ ʍʘʣʙʝʨʛʦʤ ʚ 1959 ʛ. ʋ ʢʘʞʜʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷ 

ʜʘʥʥʦʛʦ ʚʠʜʘ Ű ʪʘʢʞʝ ʨʘʟʣʠʯʘʝʪʩʷ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʛʝʥʝʪʠʯʝʩʢʠʤ 

ʧʦʣʠʤʦʨʬʠʟʤʦʤ ʢʣʶʯʝʚʳʭ ʛʝʥʦʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʯʘʩʦʚ (Core clock genes, CG) ʠ ʥʝʢʦʪʦʨʳʭ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʜʣʷ ʥʠʭ ʛʝʥʦʚ-ʧʘʨʪʥʝʨʦʚ. ʅʝʢʦʪʦʨʳʝ ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʪʝʩʥʘʷ ʩʚʷʟʴ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʤʝʞʜʫ ʭʨʦʥʦʪʠʧʦʤ ʠ ʧʦʣʠʤʦʨʬʠʟʤʦʤ ʛʝʥʘ Per3 [60], 

ʧʨʦʜʫʢʪʳ ʢʣʶʯʝʚʳʭ ʛʝʥʦʚ CG (Bmal, Clock, Per, Cry) ʠ ʠʭ ʧʘʨʪʥʝʨʦʚ (REV-ERBŬ, RORŬ ʠ 

ʜʨ.), ʧʦʩʨʝʜʩʪʚʦʤ ʤʝʭʘʥʠʟʤʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʢʦʦʨʜʠʥʠʨʫʶʪ ʩʦʙʩʪʚʝʥʥʫʶ ʪʨʘʥʩʢʨʠʧʮʠʶ ʠ 

ʪʨʘʥʩʢʨʠʧʮʠʶ ʜʨʫʛʠʭ ʛʝʥʦʚ, ʠʟʚʝʩʪʥʳʭ ʢʘʢ clock-controlled genes (ccg, ʠʣʠ çʫʧʨʘʚʣʷʝʤʳʝ 

ʯʘʩʘʤʠ ʛʝʥʳè). ʈʠʪʤʠʯʥʘʷ ʩʫʪʦʯʥʘʷ ʜʠʥʘʤʠʢʘ ʵʢʩʧʨʝʩʩʠʠ ʵʪʠʭ ʛʝʥʦʚ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ 

(ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʤ, ʧʦʩʪ-ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʤ, ʪʨʘʥʩʣʷʮʠʦʥʥʦʤ ʠ ʧʦʩʪ-ʪʨʘʥʩʣʷʮʠʦʥʥʦʤ), ʘ 

ʪʘʢʞʝ ʬʘʟʦʚʳʝ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʵʪʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʤʦʜʫʣʠʨʫʶʪ ʧʘʨʘʤʝʪʨʳ ʎʈ, ʚ ʪ. ʯ. 

ʮʠʨʢʘʜʠʘʥʥʳʡ. ʀʤʝʶʪʩʷ ʚʝʩʦʤʳʝ ʜʘʥʥʳʝ ʦ ʩʦʧʨʷʞʝʥʥʦʩʪʠ ʚʝʯʝʨʥʠʭ ʭʨʦʥʦʪʠʧʦʚ ʩ 

ʧʦʚʳʰʝʥʥʳʤ ʨʠʩʢʦʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʘʥʘʣʠʟʝ 

ʜʘʥʥʳʭ ʙʠʦʙʘʥʢʘ ʧʦʯʪʠ ʧʦʣʫʤʠʣʣʠʦʥʘ ʘʥʛʣʠʯʘʥ [61]. ɺʝʯʝʨʥʠʝ ʭʨʦʥʦʪʠʧʳ ʪʘʢʞʝ ʙʦʣʝʝ 

ʩʢʣʦʥʥʳ ʢ ʥʝʟʜʦʨʦʚʦʤʫ ʭʘʨʘʢʪʝʨʫ ʧʠʪʘʥʠʷ ð ʚ ʙʦʣʝʝ ʧʦʟʜʥʝʝ ʚʨʝʤʷ, ʨʝʞʝ, ʥʦ ʙʦʣʝʝ 

ʢʨʫʧʥʳʤʠ ʧʦʨʮʠʷʤʠ, ʠʤʝʶʪ ʩʥʠʞʝʥʥʳʡ ʫʨʦʚʝʥʴ ʣʠʧʦʧʨʦʪʝʠʜʦʚ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ, ʃʇɺʇ, 

ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʘʧʥʦʵ ʩʥʘ ʠ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʪʨʝʩʩʦʚʳʭ 
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ʛʦʨʤʦʥʦʚ. ʆʩʪʘʝʪʩʷ ʚʦʧʨʦʩ, ʚ ʢʘʢʦʡ ʩʪʝʧʝʥʠ ʜʘʥʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʦʙʫʩʣʦʚʣʝʥʘ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʝʜʧʦʩʳʣʢʘʤʠ. ʅʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʙʦʣʝʝ 

ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʜʝʩʠʭʨʦʥʠʟʠʨʫʶʱʠʤ ʬʘʢʪʦʨʘʤ ʦʙʣʘʜʘʪʝʣʝʡ 

ʩʨʝʜʥʠʭ (ʪʦʯʥʳʭ) ʧʝʨʠʦʜʦʚ (ʯʪʦ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʞʠʚʦʪʥʳʭ . ʀʣʠ ʞʝ, ʜʘʥʥʘʷ 

ʚʟʘʠʤʦʩʚʷʟʴ ʷʚʣʷʝʪʩʷ ʣʠʰʴ ʩʣʝʜʩʪʚʠʝʤ ʩʣʦʞʠʚʰʝʡʩʷ çʩʦʮʠʘʣʴʥʦʡ ʜʠʩʢʨʠʤʠʥʘʮʠʠè 

ʚʝʯʝʨʥʠʭ ʭʨʦʥʦʪʠʧʦʚ, ʚʳʥʫʞʜʝʥʥʳʭ ʧʦʜʩʪʨʘʠʚʘʪʴʩʷ ʧʦʜ ʧʨʦʢʨʫʩʪʦʚʦ ʣʦʞʝ ʩʪʘʥʜʘʨʪʥʳʭ 

ʩʦʮʠʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʪʨʫʜʘ. ʊʘʢ ʠʣʠ ʠʥʘʯʝ, ʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʩʣʦʚʠʷʭ ʣʠʮʘ ʩ ʚʝʯʝʨʥʠʤ 

ʭʨʦʥʦʪʠʧʦʤ ʷʚʣʷʶʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʦʜʚʝʨʞʝʥʥʳʤʠ ʚʥʝʰʥʝʤʫ ʜʝʩʠʥʭʨʦʥʦʟʫ ï ʚ ʯʘʩʪʥʦʩʪʠ, 

ʩʦʮʠʘʣʴʥʦʤʫ ʜʞʝʪ-ʣʘʛʫ (ʜʝʩʠʥʭʨʦʥʠʟʘʮʠʠ ʤʝʞʜʫ ʬʘʟʦʡ ʵʥʜʦʛʝʥʥʳʭ ɹʏ ʠ ʩʦʮʠʘʣʴʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ). ɺʳʨʘʞʝʥʥʦʩʪʴ ʩʦʮʠʘʣʴʥʦʛʦ ʜʞʝʪ-ʣʘʛʘ ʢʦʨʨʝʣʠʨʫʝʪ ʩʦ ʩʥʠʞʝʥʠʝʤ ʃʇɺʇ, 

ʧʦʚʳʰʝʥʠʝʤ ʪʨʠʛʣʠʮʝʨʠʜʦʚ, ʠʥʩʫʣʠʥʘ ʥʘʪʦʱʘʢ, ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ ʠʥʩʫʣʠʥʫ, ʨʠʩʢʦʤ 

ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ, ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴʶ ʢ ʩʘʭʘʨʥʦʤʫ ʜʠʘʙʝʪʫ 2 ʪʠʧʘ ʠ 

ʘʪʝʨʦʩʢʣʝʨʦʟʫ. ɺʦ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʥʘʨʫʰʝʥʠʷʤʠ / 

ʜʝʬʠʮʠʪʦʤ ʩʥʘ ʠ ʠʟʤʝʥʝʥʠʷʤʠ ʣʠ-ʧʝʨʠʦʜ, Ű. 

ʀʤʝʶʪʩʷ ʚʝʩʦʤʳʝ ʜʘʥʥʳʝ ʦ ʩʦʧʨʷʞʝʥʥʦʩʪʠ ʚʝʯʝʨʥʠʭ ʭʨʦʥʦʪʠʧʦʚ ʩ ʧʦʚʳʰʝʥʥʳʤ 

ʨʠʩʢʦʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʙʠʦʙʘʥʢʘ 

ʧʦʯʪʠ ʧʦʣʫʤʠʣʣʠʦʥʘ ʘʥʛʣʠʯʘʥ [61]. ɹʦʣʝʝ ʧʦʟʜʥʠʡ ʭʨʦʥʦʪʠʧ (ʪʦ ʝʩʪʴ ʚʝʯʝʨʥʝʝ ʧʨʝʜʧʦʯʪʝʥʠʝ) 

ʠ ʙʦʣʝʝ ʧʦʟʜʥʠʝ ʩʨʦʢʠ ʩʥʘ ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʙʦʣʴʰʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ, ʚʢʣʶʯʘʷ ʙʦʣʝʝ ʚʳʩʦʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʜʠʩʬʫʥʢʮʠʠ ʠ ʉʉɿ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʠʢʪʦ ʥʝ ʠʩʩʣʝʜʦʚʘʣ, ʩʚʷʟʘʥ ʣʠ 

ʭʨʦʥʦʪʠʧ ʩ ʨʠʩʢʦʤ ʩʤʝʨʪʥʦʩʪʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. ʅʘʰʝʡ ʮʝʣʴʶ ʙʳʣʦ ʧʨʦʚʝʨʠʪʴ ʛʠʧʦʪʝʟʫ 

ʦ ʪʦʤ, ʯʪʦ ʚʝʯʝʨʥʠʡ ʪʠʧ ʩʚʷʟʘʥ ʩ ʧʦʚʳʰʝʥʥʦʡ ʩʤʝʨʪʥʦʩʪʴʶ ʚ ʙʦʣʴʰʦʤ ʢʦʛʦʨʪʥʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ, ʙʨʠʪʘʥʩʢʦʤ ʙʠʦʙʘʥʢʝ. ʅʘʰ ʘʥʘʣʠʟ ʚʢʣʶʯʘʣ 433 268 ʚʟʨʦʩʣʳʭ ʚ ʚʦʟʨʘʩʪʝ 38ï73  

ʣʝʪ ʥʘ ʤʦʤʝʥʪ ʟʘʯʠʩʣʝʥʠʷ ʠ ʚ ʩʨʝʜʥʝʤ 6,5-ʣʝʪʥʝʝ ʥʘʙʣʶʜʝʥʠʝ. ʇʝʨʚʠʯʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʙʳʣʦ 

ʭʨʦʥʦʪʠʧʥʳʤ, ʯʪʦ ʦʮʝʥʠʚʘʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʛʦ ʩʘʤʦʦʮʝʥʢʠ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʚʦʧʨʦʩʳ 

ʫʯʘʩʪʥʠʢʦʚ ʢʘʢ ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʪʨʝʥʥʠʝ ʪʠʧʳ, ʫʤʝʨʝʥʥʳʝ ʫʪʨʝʥʥʠʝ ʪʠʧʳ, ʫʤʝʨʝʥʥʳʝ 

ʚʝʯʝʨʥʠʝ ʪʠʧʳ ʠʣʠ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʝʯʝʨʥʠʝ ʪʠʧʳ. ʇʝʨʚʠʯʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʳʣʠ 

ʩʤʝʨʪʥʦʩʪʴ ʦʪ ʚʩʝʭ ʧʨʠʯʠʥ ʠ ʩʤʝʨʪʥʦʩʪʴ ʦʪ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʪʘʢʞʝ ʩʨʘʚʥʠʚʘʣʦʩʴ ʩʨʝʜʠ ʛʨʫʧʧ ʭʨʦʥʦʪʠʧʦʚ. ɸʥʘʣʠʟʳ ʙʳʣʠ 

ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʳ ʩ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʘ, ʧʦʣʘ, ʵʪʥʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʢʫʨʝʥʠʷ, ʠʥʜʝʢʩʘ 

ʤʘʩʩʳ ʪʝʣʘ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʥʘ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. ɺʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ, ʦʩʦʙʝʥʥʦ ʙʫʜʫʯʠ ʦʧʨʝʜʝʣʝʥʥʳʤ ʚʝʯʝʨʥʠʤ ʪʠʧʦʤ, ʙʳʣʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʚʷʟʘʥʳ ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ ʚʩʝʭ ʩʦʧʫʪʩʪʚʫʶʱʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. ʉʨʘʚʥʠʚʘʷ ʦʧʨʝʜʝʣʝʥʥʳʡ ʪʠʧ ʚʝʯʝʨʘ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʪʠʧʦʤ ʫʪʨʘ, ʘʩʩʦʮʠʘʮʠʠ 

ʙʳʣʠ ʩʠʣʴʥʝʡʰʠʤʠ ʧʨʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚʘʭ (OR 1,94, 95% CI 1,86-2,02, ʨ = < 

0,001), ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʜʠʘʙʝʪʦʤ (OR 1,30, 95% CI 1,24-1,36, ʨ = < 0,001), ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ 

ʨʘʩʩʪʨʦʡʩʪʚʘ (OR 1,25, 95% CI 1,20ï1,30, ʨ = < 0,001), ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʝ/ʘʙʜʦʤʠʥʘʣʴʥʳʝ 

ʨʘʩʩʪʨʦʡʩʪʚʘ (OR 1,23, 95% CI 1,19ï1,27, p = < 0,001) ʠ ʨʝʩʧʠʨʘʪʦʨʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ (OR 1,22, 

95% CI 1,18-1,26, p = < 0,001). ʆʙʱʝʝ ʯʠʩʣʦ ʩʤʝʨʪʝʡ ʩʦʩʪʘʚʠʣʦ 10 534, ʠʟ ʢʦʪʦʨʳʭ 2127 ʙʳʣʠ 

ʠʟ-ʟʘ ʉʉɿ. ɹʦʣʴʰʘʷ ʚʝʯʥʦʩʪʴ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʭʨʦʥʦʪʠʧʝ ʢʘʢ ʧʦʨʷʜʢʦʚʦʡ ʧʝʨʝʤʝʥʥʦʡ, ʙʳʣʘ 

ʩʚʷʟʘʥʘ ʩ ʥʝʙʦʣʴʰʠʤ ʧʦʚʳʰʝʥʥʳʤ ʨʠʩʢʦʤ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʚʩʝʭ ʧʨʠʯʠʥ (ʏʉʉ 1,02, 95% CI 

1,004ï1,050, ʨ = 0,017) ʠ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʉʉɿ (ʏʉʉ 1,04, 95% CI 1,00ï1,09, ʨ = 0,06). ʇʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʫʪʨʝʥʥʠʤʠ ʪʠʧʘʤʠ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʝʯʝʨʥʠʝ ʪʠʧʳ ʠʤʝʣʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʝʥʥʳʡ ʨʠʩʢ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʚʩʝʭ ʧʨʠʯʠʥ (ʏʉʉ 1,10, 95% CI 1,02ï1,18, p = 

0,012). ʈʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʦʚʳʰʝʥʥʦʡ ʩʤʝʨʪʥʦʩʪʠ ʚ ʚʝʯʝʨʥʠʭ ʪʠʧʘʭ ʩʦʛʣʘʩʫʶʪʩʷ 

ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʩʦʦʙʱʝʥʠʷʤʠ ʦ ʧʦʚʳʰʝʥʥʳʭ ʫʨʦʚʥʷʭ ʢʘʨʜʠʦʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ 

ʨʠʩʢʘ ʚ ʵʪʦʡ ʛʨʫʧʧʝ. ʈʠʩʢ ʩʤʝʨʪʥʦʩʪʠ ʚ ʚʝʯʝʨʥʠʭ ʪʠʧʘʭ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥ 
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ʧʦʚʝʜʝʥʯʝʩʢʠʤʠ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ, ʤʥʦʛʠʝ ʠʟ 

ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝʤ ʤʝʞʜʫ ʚʥʫʪʨʝʥʥʠʤʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʩʨʦʢʘʤʠ ʠ ʚʥʝʰʥʠʤʠ ʩʨʦʢʘʤʠ ʨʘʙʦʪʳ ʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. 

ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟʤʦʞʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʣʠʙʦ ʥʘ ʠʟʤʝʥʝʥʠʝ ʮʠʨʢʘʜʥʳʭ ʨʠʪʤʦʚ ʫ ʣʶʜʝʡ, ʣʠʙʦ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʙʦʣʴʰʝʡ 

ʛʠʙʢʦʩʪʠ ʚʝʯʝʨʥʠʭ ʯʘʩʦʚ [61]. 

ɺʝʯʝʨʥʠʝ ʭʨʦʥʦʪʠʧʳ ʪʘʢʞʝ ʙʦʣʝʝ ʩʢʣʦʥʥʳ ʢ ʥʝʟʜʦʨʦʚʦʤʫ ʭʘʨʘʢʪʝʨʫ ʧʠʪʘʥʠʷ ð ʚ ʙʦʣʝʝ 

ʧʦʟʜʥʝʝ ʚʨʝʤʷ, ʨʝʞʝ, ʥʦ ʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʧʦʨʮʠʷʤʠ, ʠʤʝʶʪ ʩʥʠʞʝʥʥʳʡ ʫʨʦʚʝʥʴ 

ʣʠʧʦʧʨʦʪʝʠʜʦʚ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ, ʃʇɺʇ, ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʘʧʥʦʵ ʩʥʘ ʠ 

ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʪʨʝʩʩʦʚʳʭ ʛʦʨʤʦʥʦʚ. ʆʩʪʘʝʪʩʷ ʚʦʧʨʦʩ, ʚ ʢʘʢʦʡ ʩʪʝʧʝʥʠ ʜʘʥʥʘʷ 

ʚʟʘʠʤʦʩʚʷʟʴ ʦʙʫʩʣʦʚʣʝʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʝʜʧʦʩʳʣʢʘʤʠ. ʅʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʜʝʩʠʭʨʦʥʠʟʠʨʫʶʱʠʤ 

ʬʘʢʪʦʨʘʤ ʦʙʣʘʜʘʪʝʣʝʡ ʩʨʝʜʥʠʭ (ʪʦʯʥʳʭ) ʧʝʨʠʦʜʦʚ (ʯʪʦ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘʙʣʶʜʘʝʪʩʷ ʫ 

ʞʠʚʦʪʥʳʭ. ʀʣʠ ʞʝ, ʜʘʥʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʷʚʣʷʝʪʩʷ ʣʠʰʴ ʩʣʝʜʩʪʚʠʝʤ ʩʣʦʞʠʚʰʝʡʩʷ çʩʦʮʠʘʣʴʥʦʡ 

ʜʠʩʢʨʠʤʠʥʘʮʠʠè ʚʝʯʝʨʥʠʭ ʭʨʦʥʦʪʠʧʦʚ, ʚʳʥʫʞʜʝʥʥʳʭ ʧʦʜʩʪʨʘʠʚʘʪʴʩʷ ʧʦʜ ʧʨʦʢʨʫʩʪʦʚʦ ʣʦʞʝ 

ʩʪʘʥʜʘʨʪʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʪʨʫʜʘ. ʊʘʢ ʠʣʠ ʠʥʘʯʝ, ʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʩʣʦʚʠʷʭ ʣʠʮʘ ʩ 

ʚʝʯʝʨʥʠʤ ʭʨʦʥʦʪʠʧʦʤ ʷʚʣʷʶʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʦʜʚʝʨʞʝʥʥʳʤʠ ʚʥʝʰʥʝʤʫ ʜʝʩʠʥʭʨʦʥʦʟʫ ï ʚ 

ʯʘʩʪʥʦʩʪʠ, ʩʦʮʠʘʣʴʥʦʤʫ ʜʞʝʪ-ʣʘʛʫ (ʜʝʩʠʥʭʨʦʥʠʟʘʮʠʠ ʤʝʞʜʫ ʬʘʟʦʡ ʵʥʜʦʛʝʥʥʳʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʯʘʩʦʚ (ɹʏ) ʠ ʩʦʮʠʘʣʴʥʳʤʠ ʬʘʢʪʦʨʘʤʠ). ɺʳʨʘʞʝʥʥʦʩʪʴ ʩʦʮʠʘʣʴʥʦʛʦ ʜʞʝʪ-ʣʘʛʘ 

ʢʦʨʨʝʣʠʨʫʝʪ ʩʦ ʩʥʠʞʝʥʠʝʤ ʃʇɺʇ, ʧʦʚʳʰʝʥʠʝʤ ʪʨʠʛʣʠʮʝʨʠʜʦʚ, ʠʥʩʫʣʠʥʘ ʥʘʪʦʱʘʢ, 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ ʠʥʩʫʣʠʥʫ, ʨʠʩʢʦʤ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ, ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴʶ ʢ 

ʩʘʭʘʨʥʦʤʫ ʜʠʘʙʝʪʫ 2 ʪʠʧʘ ʠ ʘʪʝʨʦʩʢʣʝʨʦʟʫ. ɺʦ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ 

ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʥʘʨʫʰʝʥʠʷʤʠ / ʜʝʬʠʮʠʪʦʤ ʩʥʘ ʠ ʠʟʤʝʥʝʥʠʷʤʠ ʣʠʧʠʜʥʦʛʦ ʠ ʫʛʣʝʚʦʜʥʦʛʦ 

ʤʝʪʘʙʦʣʠʟʤʘ, ʘ ʭʨʦʥʠʯʝʩʢʠʡ ʜʝʩʠʥʭʨʦʥʦʟ ʜʘʞʝ ʧʨʦʚʦʮʠʨʫʝʪ ʨʘʟʚʠʪʠʝ ʢʘʨʮʠʥʦʤ ʧʝʯʝʥʠ [62]. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʤʝʭʘʥʠʟʤʳ ʜʘʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʩʪʦʠʪ ʠʩʢʘʪʴ ʚ ʫʪʨʘʪʝ ʚʨʝʤʝʥʥʦʡ 

ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʤʝʪʘʙʦʣʠʟʤʘ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, 

ʜʝʧʨʠʚʘʮʠʷ ʠ ʥʘʨʫʰʝʥʠʷ ʩʥʘ ʚʣʝʢʫʪ ʟʘ ʩʦʙʦʡ ʫʤʝʥʴʰʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʥʘʨʷʜʫ ʩʦ ʩʥʠʞʝʥʠʝʤ 

ʯʠʩʣʘ ʚʳʷʚʣʷʝʤʳʭ ʥʘ ʫʨʦʚʥʝ ʪʨʘʥʩʢʨʠʧʪʦʤʘ ʠ ʤʝʪʘʙʦʣʦʤʘ ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʨʠʪʤʘ ʎʈ, ʘ ʪʘʢʞʝ 

ʚʥʫʪʨʝʥʥʠʤ ʬʘʟʦʚʳʤ ʨʘʟʣʫʯʝʥʠʝʤ ʵʥʜʦʛʝʥʥʳʭ ʮʝʥʪʨʘʣʴʥʳʭ ʨʠʪʤʦʚ ʩ ʨʠʪʤʘʤʠ ʤʝʪʘʙʦʣʦʤʘ 

ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ [63]. 

ʋʚʝʣʠʯʝʥʠʝ ʚʨʝʤʝʥʠ ʩʥʘ ʠ ʢʦʣʠʯʝʩʪʚʘ REM ï ʩʥʘ ʩʚʷʟʘʥʦ ʩ ʤʝʥʴʰʝʡ ʩʤʝʨʪʥʦʩʪʴʶ ʦʪ 

ʚʩʝʭ ʧʨʠʯʠʥ ʚ ʢʦʛʦʨʪʝ ʣʠʮ ʩʨʝʜʥʝʛʦ ʠ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʨʘʙʦʪʝ [64] ʧʦʢʘʟʘʥʦ, 

ʯʪʦ ʩʦʯʝʪʘʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʥʘ ʠ ʜʦʣʠ ʚ ʥʝʤ REM-ʩʥʘ ʤʦʛʫʪ ʩʣʫʞʠʪʴ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʚʩʝʭ ʧʨʠʯʠʥ. ɸʚʪʦʨʳ ʨʘʙʦʪʳ ʪʘʢʞʝ 

ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʧʦʩʢʦʣʴʢʫ ʘʨʭʠʪʝʢʪʫʨʘ ʩʥʘ ʨʝʛʫʣʠʨʫʝʪʩʷ ʮʠʨʢʘʜʥʳʤ ʨʠʪʤʦʤ, ʜʦʣʷ REM-

ʩʥʘ ʤʦʞʝʪ ʦʪʨʘʞʘʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʉʍʗ (ʮʝʥʪʨʘʣʴʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʯʘʩʦʚ ʚ 

ʛʠʧʦʪʘʣʘʤʫʩʝ). ɺ ʦʪʜʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʩʥʘ ʤʦʞʝʪ ʙʳʪʴ 

ʚʟʘʠʤʦʩʚʷʟʘʥʦ ʩ ʢʠʰʝʯʥʳʤ ʤʠʢʨʦʙʠʦʤʦʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʝʬʠʮʠʪ ʦʧʨʝʜʝʣʝʥʥʳʭ ʙʘʢʪʝʨʠʡ 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʬʘʢʪʦʨʦʤ ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ ʩʥʘ [64]. 
 

ʍʨʦʥʦʥʫʪʨʠʮʠʦʣʦʛʠʷ 

ʉʫʤʤʘʨʥʳʡ ʛʝʥʦʤ ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʩʦʜʝʨʞʠʪ ʚ 100 ʨʘʟ ʙʦʣʴʰʝ ʛʝʥʦʚ, ʯʝʤ 

ʛʝʥʦʤ ʯʝʣʦʚʝʢʘ. ʄʘʩʩʘ ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 2 ʜʦ 8 ʢʛ. 99,9% ʩʦʩʪʘʚʣʷʝʪ 

ʤʠʢʨʦʙʠʦʪʘ ʪʦʣʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ. ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠ ʜʨʝʚʥʠʝ ʦʪʥʦʰʝʥʠʷ ʚ ʙʠʦʪʦʧʘʭ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳ ʢʘʢ ʜʣʷ ʦʨʛʘʥʠʟʤʘ, ʪʘʢ ʠ ʜʣʷ ʩʘʤʦʡ ʤʠʢʨʦʙʠʦʪʳ.  

ɺ ʤʠʢʨʦʙʠʦʮʝʥʦʟʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʩʪʦʷʥʥʦ ʦʙʠʪʘʶʱʠʝ ʚʠʜʳ ʙʘʢʪʝʨʠʡ (ʛʣʘʚʥʘʷ, 

ʘʚʪʦʭʪʦʥʥʘʷ, ʠʥʜʠʛʝʥʥʘʷ, ʨʝʟʠʜʝʥʪʥʘʷ ʤʠʢʨʦʬʣʦʨʘ), ʩʦʩʪʘʚʣʷʶʱʠʝ 90% ʦʪ ʚʩʝʭ 
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ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʘ ʪʘʢʞʝ ʜʦʙʘʚʦʯʥʳʝ (ʩʦʧʫʪʩʪʚʫʶʱʠʝ, ʬʘʢʫʣʴʪʘʪʠʚʥʳʝ), ʥʘ ʢʦʪʦʨʳʝ 

ʧʨʠʭʦʜʠʪʩʷ 10%, ʠ ʪʨʘʥʟʠʪʦʨʥʳʝ (ʩʣʫʯʘʡʥʳʝ ʚʠʜʳ, ʘʣʣʦʭʪʦʥʥʘʷ, ʦʩʪʘʪʦʯʥʘʷ ʤʠʢʨʦʬʣʦʨʘ) ï 

0,01%. ʆʙʣʠʛʘʪʥʘʷ (ʥʦʨʤʘʣʴʥʘʷ, ʜʨʫʞʝʩʪʚʝʥʥʘʷ ð friendly) ʤʠʢʨʦʙʠʦʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʘʥʘʵʨʦʙʥʳʤʠ ʙʘʢʪʝʨʠʷʤʠ ʨʦʜʦʚ Bacterioides, Bifidobacterium, ʥʝʧʘʪʦʛʝʥʥʳʤʠ ʰʪʘʤʤʘʤʠ 

ʢʣʦʩʪʨʠʜʠʡ (Bifidobacterium, Lactobacillus, ʥʦʨʤʘʣʴʥʘʷ E. coli, Peptostreptococcus spp., 

Streptococcus faecium ʠ ʜʨ.). 

ʌʘʢʫʣʴʪʘʪʠʚʥʘʷ ʤʠʢʨʦʬʣʦʨʘ ʢʠʰʝʯʥʠʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʧʪʦʢʦʢʢʘʤʠ, ʩʪʘʬʠʣʦʢʦʢʢʘʤʠ, 

ʩʪʨʝʧʪʦʢʦʢʢʘʤʠ, ʙʘʮʠʣʣʘʤʠ, ʜʨʦʞʞʝʚʳʤʠ ʠ ʜʨʦʞʞʝʧʦʜʦʙʥʳʤʠ ʛʨʠʙʘʤʠ. 

ɺ ʤʠʢʨʦʙʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʝ ʯʝʣʦʚʝʢʘ, 

ʵʚʦʣʶʮʠʦʥʥʦ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʤʝʞʢʣʝʪʦʯʥʳʝ ʩʝʪʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʠʩʪʝʤʫ ʪʨʦʬʠʯʝʩʢʠʭ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʚʥʫʪʨʠ ʢʠʰʝʯʥʦʛʦ ʤʠʢʨʦʙʠʦʮʝʥʦʟʘ. ʇʨʘʢʪʠʯʝʩʢʠ ʥʠ ʦʜʠʥ 

ʜʦʩʪʫʧʥʳʡ ʙʠʦʩʫʙʩʪʨʘʪ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʚ ʠʥʪʝʨʝʩʘʭ ʦʜʥʦʡ ʚʠʜʦʚʦʡ ʧʦʧʫʣʷʮʠʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 95ï99% ʚʩʝʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʝ ʩʫʱʝʩʪʚʫʝʪ ʚ ʚʠʜʝ 

ʙʠʦʧʣʝʥʢʠ. 
 

 
ʈʠʩʫʥʦʢ 8. ʀʤʤʫʥʥʳʡ ʛʦʤʝʦʩʪʘʟ [65] 
 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʷ ʭʦʟʷʠʥ ð ʤʠʢʨʦʙʠʦʪʘ ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ ʛʦʤʝʦʩʪʘʟʘ ʠ ʚʦʩʧʘʣʝʥʠʷ ʚ 

ʢʠʰʝʯʥʠʢʝ ʠ ʚʥʝʪʝʩʪʠʥʘʣʴʥʳʭ ʪʢʘʥʷʭ. ʇʨʠ ʛʦʤʝʦʩʪʘʟʝ ʢʠʰʝʯʥʳʝ ʙʘʢʪʝʨʠʠ 

ʢʦʤʧʘʨʪʤʝʥʪʘʣʠʟʠʨʦʚʘʥʳ ʚ ʧʨʦʩʚʝʪʝ ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʢʣʶʯʝʥʠʷ ʩʣʠʟʴʶ, ʥʝʡʪʨʘʣʠʟʘʮʠʠ 

ʘʥʪʠʤʠʢʨʦʙʥʳʤʠ ʧʝʧʪʠʜʘʤʠ, ʧʨʦʜʫʮʠʨʫʝʤʳʤʠ IEC, ʠ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʩʝʢʨʝʪʦʨʥʦʛʦ IgA 

(sIgA) ʠʟ ʢʠʰʝʯʥʦ-ʨʝʟʠʜʝʥʪʥʳʭ ɺ-ʢʣʝʪʦʢ. ɺ ʦʪʚʝʪ ʥʘ ʨʘʟʣʠʯʥʳʝ ʩʠʛʥʘʣʳ ILC3s ʠ Th17 

ʢʣʝʪʢʠ ʚ ʢʠʰʝʯʥʠʢʝ ʚʳʨʘʙʘʪʳʚʘʶʪ IL-22, ʢʦʪʦʨʳʡ ʜʝʡʩʪʚʫʝʪ ʥʘ IEC, ʯʪʦʙʳ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʢʦʤʧʘʨʪʤʝʥʪʘʣʠʟʘʮʠʠ ʤʠʢʨʦʙʠʦʪʳ. Tregs ʧʨʦʜʫʮʠʨʫʶʪ IL-10 ʠ ʠʥʜʫʮʠʨʫʶʪʩʷ ʤʠʢʨʦʙʥʦ 

ʧʦʣʫʯʝʥʥʳʤʠ SCFA ʠ PSA ʠʣʠ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʚʠʜʘʤʠ B. fragilis ʠ Clostridium. ʂʠʰʝʯʥʘʷ 

ʘʢʪʠʚʘʮʠʷ Tregs ʤʦʞʝʪ ʟʘʱʠʪʠʪʴ ʦʪ ʥʝʡʨʦʚʦʩʧʘʣʝʥʠʷ ʚ ʎʅʉ ʚʦ ʚʨʝʤʷ EAE. ɺʦ ʚʨʝʤʷ 

ʭʨʦʥʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʢʠʰʝʯʥʠʢʘ ʧʦʪʝʨʷ ʬʫʥʢʮʠʷ ʢʠʰʝʯʥʦʛʦ ʙʘʨʴʝʨʘ ʧʨʠʚʦʜʠʪ ʢ 

ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʪʨʘʥʩʣʦʢʘʮʠʠ ʯʝʨʝʟ ʵʧʠʪʝʣʠʡ, ʚʳʩʚʦʙʦʞʜʝʥʠʶ ʩʦʨʘʟʤʝʨʥʦ ʧʦʣʫʯʝʥʥʳʭ 

MAMPs, ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʮʠʪʦʢʠʥʘ ʠ ʘʢʪʠʚʘʮʠʷ ʭʝʤʦʢʠʥʦʚ ʠ ʦʪʚʝʪʳ Th17 ʠ ɺ-ʢʣʝʪʦʢ. 

ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʙʘʢʪʝʨʠʠ ʫʩʫʛʫʙʣʷʶʪ ʚʦʩʧʘʣʝʥʠʝ ʢʠʰʝʯʥʠʢʘ, ʚʢʣʶʯʘʷ Prevotellaceae, 

Imageobacteriaceae ʠ Th17-inducing SFB. ʇʦʪʝʨʷ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ self-Ags ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ 

ʠʟ-ʟʘ ʧʦʥʠʞʝʥʥʳʭ ʧʦʨʦʛʦʚ ʜʣʷ ʘʚʪʦʘʢʪʠʚʘʮʠʠ (ʵʬʬʝʢʪ ɹʘʡʘʥʜʝʨʘ), ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʦʧʦʩʨʝʜʦʚʘʪʴ ʘʫʪʦʠʤʤʫʥʠʪʝʪ ʚʦ ʚʥʝʪʝʩʪʠʥʘʣʴʥʳʝ ʪʢʘʥʠ. ʇʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ ʠʥʠʮʠʠʨʫʶʪ ʠ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ5. 2021 

https://doi.org/10.33619/2414-2948/66 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 155 

 

ʫʩʫʛʫʙʣʷʶʪ ʚʦʩʧʘʣʝʥʠʝ Th17-mediated ʥʘ ʤʳʰʠʥʳʭ ʤʦʜʝʣʷʭ EAE ʠ RA. ʇʨʠ ʈɸ, Th17 ʠ 

ʬʦʣʣʠʢʫʣʷʨʥʦʤ ʧʦʤʦʱʥʠʢʝ ʊ-ʢʣʝʪʦʯʥʳʝ ʦʪʚʝʪʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʳʨʘʙʦʪʢʝ ʘʫʪʦʘʥʪʠʪʝʣʘ ʚʦ 

ʚʪʦʨʠʯʥʳʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʘʭ. ʃʠʮʝʥʟʠʨʦʚʘʥʠʝ ʢʨʦʩʩ-ʨʝʘʢʪʠʚʥʳʭ ʦʪʚʝʪʦʚ ʊ-ʢʣʝʪʦʢ, 

ʢʦʪʦʨʳʝ ʨʘʩʧʦʟʥʘʶʪ ʤʠʢʨʦʙʥʦ ʧʦʣʫʯʝʥʥʳʝ ʧʝʧʪʠʜʳ ʠ ʨʝʘʢʮʠʷ ʥʘ ʩʘʤʦʧʝʧʪʠʜʳ ʤʦʞʝʪ ʪʘʢʞʝ 

ʠʥʠʮʠʠʨʦʚʘʪʴ ʘʫʪʦʠʤʤʫʥʠʪʝʪ ʚʦ ʚʥʝʪʝʩʪʠʥʘʣʴʥʳʭ ʪʢʘʥʷʭ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʤʳʰʠʥʦʡ ʤʦʜʝʣʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʘʫʪʦʠʤʤʫʥʥʦʛʦ ʫʚʝʠʪʘ (EAU) (ʈʠʩʫʥʦʢ 8) [65]. 

ʅʦʨʤʘʣʴʥʘʷ ʤʠʢʨʦʙʠʦʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʯʫʞʝʨʦʜʥʳʭ ʤʦʣʝʢʫʣ 

(ʘʥʪʠʛʝʥʦʚ ʠ ʧʘʪʪʝʨʥʦʚ), ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʘ ʨʘʩʧʦʟʥʘʚʘʪʴ ʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ. ʆʜʥʘʢʦ 

ʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʩʣʠʟʠʩʪʳʭ ʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʨʠʚʳʯʥʳʝ ʟʘʱʠʪʥʳʝ ʬʫʥʢʮʠʠ ʚ ʦʪʥʦʰʝʥʠʠ 

ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʠ ʥʝ ʵʣʠʤʠʥʠʨʫʝʪ ʝʝ. ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ ʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʦʙʝʩʧʝʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʞʠʚʘʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʠʜʦʚ 

ʩʠʤʙʠʦʥʪʥʳʭ ʙʘʢʪʝʨʠʡ ʥʘ ʩʣʠʟʠʩʪʳʭ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʪʜʝʣʴʥʘʷ ʠ ʥʝʟʘʚʠʩʠʤʘʷ ʬʫʥʢʮʠʷ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ð ʘʢʮʝʧʪʠʚʥʘʷ. ɸʢʮʝʧʪʠʚʥʳʡ ʠʤʤʫʥʠʪʝʪ ð ʵʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʩ ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʙʠʦʪʦʡ ʚ ʦʪʣʠʯʠʝ ʦʪ çʧʨʦʪʝʢʪʠʚʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘè, 

ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʫʥʠʯʪʦʞʝʥʠʝ ʧʘʪʦʛʝʥʦʚ. ɿʘʱʠʪʥʘʷ (ʧʨʦʪʝʢʪʠʚʥʘʷ) ʨʝʘʢʮʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʘʛʨʝʩʩʠʶ ʧʨʦʪʠʚ ʧʘʪʦʛʝʥʦʚ, ʠʭ ʧʦʚʨʝʞʜʝʥʠʝ, ʫʥʠʯʪʦʞʝʥʠʝ, ʬʦʨʤʠʨʫʝʪ 

ʧʨʦʪʠʚʦʠʥʬʝʢʮʠʦʥʥʳʡ ʠʤʤʫʥʠʪʝʪ, ʘʣʣʝʨʛʠʶ, ʘʫʪʦʠʤʤʫʥʥʳʝ ʨʝʘʢʮʠʠ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʘʢʮʝʧʪʠʚʥʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʠʨʥʦʝ ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʝ, ʩʦʭʨʘʥʝʥʠʝ, ʭʠʤʝʨʠʟʤ, ʩʠʤʙʠʦʟ ʩ 

ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʙʠʦʪʦʡ, ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʢ ʧʠʱʝʚʳʤ ʘʥʪʠʛʝʥʘʤ, ʥʦʨʤʘʣʴʥʦʝ ʪʝʯʝʥʠʝ 

ʙʝʨʝʤʝʥʥʦʩʪʠ, ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʡ ʠʤʤʫʥʠʪʝʪ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʩʠʤʙʠʦʪʠʯʝʩʢʠʤʠ ʤʠʢʨʦʙʘʤʠ ʠ ʠʭ ʭʦʟʷʠʥʦʤ ʠʟʤʝʥʷʶʪ ʨʝʘʢʮʠʶ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʭʦʟʷʠʥʘ ʥʘ ʜʨʫʛʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʚʢʣʶʯʘʷ  ʧʘʪʦʛʝʥʥʳʝ, ʠ 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʥʘʜʣʝʞʘʱʝʛʦ ʠʤʤʫʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ. 

ʅʦʚʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʧʦʥʠʤʘʥʠʠ ʪʦʛʦ, ʢʘʢ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʠʤʤʫʥʥʘʷ 

ʩʠʩʪʝʤʘ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʠ ʢʠʰʝʯʥʘʷ ʤʠʢʨʦʙʠʦʪʘ, ʜʘʣʠ ʥʦʚʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʟʜʦʨʦʚʴʝ ʠ 

ʙʦʣʝʟʥʷʭ ʯʝʣʦʚʝʢʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʠʢʨʦʙʠʦʪʳ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʥʘʨʷʜʫ ʩ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʠ ʥʦʚʳʤʠ ʢʦʥʮʝʧʮʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʠʤʤʫʥʦʣʦʛʠʠ, ʚʳʷʚʠʣʠ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʫʪʠ, ʧʦ ʢʦʪʦʨʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʭʦʟʷʠʥʘ ʠ ʤʠʢʨʦʙʠʦʪʳ ʧʨʦʪʝʢʘʝʪ 

ʙʣʘʛʦʧʨʠʷʪʥʦ, ʥʝʡʪʨʘʣʴʥʦ ʠʣʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʜʣʷ ʭʦʟʷʝʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ʆʯʝʚʠʜʥʦ, ʯʪʦ 

ʤʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʦʢʘʟʳʚʘʝʪ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʫ ʠ ʢʘʯʝʩʪʚʦ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ; 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʦʧʨʝʜʝʣʷʝʪ ʩʦʩʪʘʚ ʠ ʣʦʢʘʣʠʟʘʮʠʶ ʤʠʢʨʦʙʠʦʪʳ. ʕʪʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʭʚʘʪʳʚʘʶʪ ʛʦʤʝʦʩʪʘʟ ʠ ʚʦʩʧʘʣʝʥʠʝ ʚ ʢʠʰʝʯʥʠʢʝ ʠ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, 

ʚʥʝʢʠʰʝʯʥʳʭ ʪʢʘʥʷʭ. ʊʨʘʥʩʣʷʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʭʦʟʷʠʥʘ ʠ ʤʠʢʨʦʙʠʦʪʳ, ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʣʝʯʝʥʠʷ ʭʨʦʥʠʯʝʩʢʠʭ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [65]. 

ʇʦʥʠʤʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʝʥʦʤʘ, ʵʧʠʛʝʥʦʤʘ, ʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ 

ʬʘʢʪʦʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʦʚʳʰʘʝʪ ʪʦʯʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʦʟʚʦʣʷʝʪ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʜʠʝʪʳ ʠ ʚʳʷʚʣʷʪʴ ʩʨʝʜʠ ʠʟʚʝʩʪʥʳʭ 

ʠʣʠ ʚʥʦʚʴ ʩʦʟʜʘʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʪʝ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʵʧʠʛʝʥʦʤʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. 

ʅʝʡʨʦʦʩʴ çʤʠʢʨʦʙʠʦʪʘ-ʢʠʰʝʯʥʠʢ-ʤʦʟʛè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʥʘʤʠʯʝʩʢʫʶ ʤʘʪʨʠʮʫ 

ʪʢʘʥʝʡ ʠ ʦʨʛʘʥʦʚ, ʚʢʣʶʯʘʷ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʫʶ ʤʠʢʨʦʙʠʦʪʫ, ʠʤʤʫʥʥʳʝ ʢʣʝʪʢʠ, ʪʢʘʥʠ 

ʢʠʰʝʯʥʠʢʘ, ʞʝʣʝʟʳ, ʚʝʛʝʪʘʪʠʚʥʫʶ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ ʠ ʛʦʣʦʚʥʦʡ ʤʦʟʛ, ʢʦʪʦʨʳʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩʣʦʞʥʳʤ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʤ ʦʙʨʘʟʦʤ ʯʝʨʝʟ ʨʷʜ ʘʥʘʪʦʤʠʯʝʩʢʠ ʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ. ɼʦʣʛʦʩʨʦʯʥʳʝ ʚʦʟʤʫʱʝʥʠʷ ʵʪʦʡ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʦʡ ʩʨʝʜʳ 
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ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ ʨʷʜʘ ʥʘʨʫʰʝʥʠʡ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʚʢʣʶʯʘʷ ʘʢʪʠʚʘʮʠʶ HPA ʦʩʠ, ʥʝʡʨʦʤʝʜʠʘʪʦʨʥʳʭ ʩʠʩʪʝʤ, ʠʤʤʫʥʥʦʡ ʬʫʥʢʮʠʠ ʠ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ. 

ʇʨʦʜʦʣʞʘʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ [4] ʪʦʛʦ, ʯʪʦ ʪʨʠʣʣʠʦʥʳ ʤʠʢʨʦʙʦʚ, ʥʘʩʝʣʷʶʱʠʭ ʥʘʰ 

ʢʠʰʝʯʥʠʢ, ʷʚʣʷʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʦʤ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʧʩʠʭʠʯʝʩʢʦʤʫ ʟʜʦʨʦʚʴʶ ʠ, ʚ 

ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ, ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ ʥʝʨʚʥʦ-ʧʩʠʭʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ. ʕʢʩʪʨʘʦʨʜʠʥʘʨʥʘʷ 

ʩʣʦʞʥʦʩʪʴ ʵʢʦʩʠʩʪʝʤʳ ʢʠʰʝʯʥʠʢʘ ʠ ʝʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʠʰʝʯʥʳʤ ʵʧʠʪʝʣʠʝʤ ʜʣʷ 

ʧʨʦʷʚʣʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ, ʚʣʠʷʶʱʠʭ ʥʘ ʥʘʩʪʨʦʝʥʠʝ ʠ 

ʧʦʚʝʜʝʥʠʝ. H. sapiens ʠʤʝʝʪ ʫʥʠʢʘʣʴʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʤʠʢʨʦʙʠʦʪʳ ʠ ʟʜʦʨʦʚʦʡ ʙʠʦʤʠʢʨʦʙʠʦʪʳ, 

ʢʦʪʦʨʘʷ ʤʝʥʷʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʷʜʘ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʜʠʝʪʫ, ʬʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ, 

ʩʪʨʝʩʩ, ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ, ʛʝʥʝʪʠʢʫ, çʩʚʦʶ ʧʦʣʠʧʨʘʛʤʘʟʠʶè ʠ ʪ. ʜ.  

ʄʠʢʨʦʙʠʦʤ-ʠʤʤʫʥʥʳʡ ʚʢʣʘʜ ʚ ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ. ʂʠʰʝʯʥʳʡ ʤʠʢʨʦʙʠʦʤ 

ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʨʝʛʫʣʷʪʦʨʦʤ ʠʤʤʫʥʥʳʭ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʭʦʟʷʠʥʘ ʠ ʩʯʠʪʘʝʪʩʷ 

ʮʝʥʪʨʘʣʴʥʳʤ ʬʘʢʪʦʨʦʤ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʚʦʩʧʘʣʝʥʠʶ ʚ ʢʦʥʪʝʢʩʪʝ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ 

ʩʠʥʜʨʦʤʘ (ʈʠʩʫʥʦʢ 9) [66]. 
 

 
ʈʠʩʫʥʦʢ 9. ʄʠʢʨʦʙʠʦʤ ʠ ʠʤʤʫʥʥʦ-ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ [66] 
 

ʄʠʢʨʦʙʠʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʦʡ ʭʦʟʷʠʥʘ, ʨʝʛʫʣʠʨʫʷ ʦʙʤʝʥ ʚʝʱʝʩʪʚ 

ʨʘʟʣʠʯʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʬʠʟʠʯʝʩʢʠʤ ʢʦʥʪʘʢʪʦʤ, ʚʳʨʘʙʦʪʢʦʡ 

ʤʝʪʘʙʦʣʠʪʦʚ ʠ ʩʙʨʦʩʦʤ ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʆʥʠ ʚʣʠʷʶʪ ʥʘ ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʛʦʤʝʦʩʪʘʟ 

ʧʫʪʝʤ ʤʝʩʪʥʦʡ ʠʤʤʫʥʥʦʡ ʤʦʜʫʣʷʮʠʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʠ ʧʫʪʝʤ ʦʪʜʘʣʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʦʨʛʘʥʦʚ, ʪʘʢʠʭ ʢʘʢ ʞʠʨʦʚʘʷ ʪʢʘʥʴ, ʤʳʰʮʳ ʠ ʧʝʯʝʥʴ (ʈʠʩʫʥʦʢ 7) [66]. 

ʊʨʘʜʠʮʠʦʥʥʘʷ ʠ ʥʦʚʘʷ ʩʦʚʨʝʤʝʥʥʘʷ ʨʦʣʴ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʧʨʦʪʠʚʦʠʥʬʝʢʮʠʦʥʥʦʡ ʠ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʡ ʟʘʱʠʪʳ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʯʘʩʪʠʠ ʚ ʨʝʛʫʣʷʮʠʠ 

ʩʠʩʪʝʤʥʦʛʦ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʛʦʤʝʦʩʪʘʟʘ. ʇʝʨʝʢʨʝʩʪʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʠʤʤʫʥʥʦʡ ʠ 

ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʩʠʩʪʝʤʘʤʠ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʦʜʜʝʨʞʘʥʠʠ çʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ 

ʟʜʦʨʦʚʴʷè ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ ʦʨʛʘʥʠʟʤʘ ʠ ʠʛʨʘʝʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʨʦʣʴ ʚ ʝʛʦ 
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ʘʜʘʧʪʘʮʠʠ ʢ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʧʠʪʘʥʠʷ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʧʦʥʠʤʘʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʠʤʤʫʥʠʪʝʪʘ ʠ ʤʝʪʘʙʦʣʠʟʤʘ, ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ 

ʣʶʜʴʤʠ ʠ ʤʝʞʜʫ ʧʦʧʫʣʷʮʠʷʤʠ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʙʫʜʫʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ, 

ʚʦʟʤʦʞʥʦ, ʧʦʟʚʦʣʷʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʤʤʫʥʠʪʝʪ ʢʘʢ ʩʨʝʜʩʪʚʦ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʣʝʯʝʥʠʷ 

ʦʙʱʠʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ [66]. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʤʤʫʥʦ-ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 

ʥʘʨʫʰʝʥʠʷʭ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʦʞʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʤʝʞʜʫ ʠʤʤʫʥʥʦʡ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʘʤʠ, ʠ ʣʫʯʰʝ ʚʩʝʛʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʥʝʩʢʦʣʴʢʠʭ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʦʩʪʦʷʥʠʷʭ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʥʘʯʠʥʘʷ ʦʪ ʯʨʝʟʤʝʨʥʦʛʦ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʧʠʪʘʥʠʷ ʠ 

ʟʘʢʘʥʯʠʚʘʷ ʷʚʥʳʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʥʘʨʫʰʝʥʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ʚʦʩʧʘʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʠʣʠ ʨʝʛʫʣʠʨʫʶʱʠʤ 

ʬʘʢʪʦʨʦʤ ʠ ʚʢʣʶʯʘʝʪ ʠʤʤʫʥʥʫʶ ʩʠʛʥʘʣʠʟʘʮʠʶ ʣʠʙʦ ʚ ʠʩʪʠʥʥʳʭ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʭ 

ʠʤʤʫʥʥʳʭ ʢʣʝʪʢʘʭ, ʣʠʙʦ ʚ ʪʢʘʥʝʚʳʭ ʨʝʟʠʜʝʥʪʥʳʭ ʢʣʝʪʢʘʭ. 

ʄʝʪʘʙʦʣʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʠ ʚʢʣʘʜ ʠʤʤʫʥʠʪʝʪʘ ʚ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʨʠʩʢʠ, ʦʧʨʝʜʝʣʷʝʤʳʝ 

ʥʘ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʵʪʘʧʘʭ ʞʠʟʥʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʧʠʪʘʥʠʷ, ʦʛʨʦʤʥʦʝ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʩʢʘʯʦʢ ʚ ʥʘʰʝʤ ʧʦʥʠʤʘʥʠʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʠʤʤʫʥʥʦʡ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʘʤʠ ʠ ʚʳʷʚʣʝʥʠʝ ʢʣʶʯʝʚʳʭ ʥʦʚʳʭ ʘʣʛʦʨʠʪʤʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ 

ʤʦʜʠʬʠʮʠʨʫʶʪ ʵʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʝʱʝ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʦʪʥʦʰʝʥʠʷ. 

ɹʫʜʫʱʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʙʫʜʫʪ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʫʛʣʫʙʣʝʥʠʠ ʥʘʰʝʛʦ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʧʦʥʠʤʘʥʠʷ 

ʠʤʤʫʥʦ-ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʝʨʝʢʨʝʩʪʥʳʭ ʩʚʷʟʝʡ, ʚʣʠʷʥʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʤʠʢʨʦʙʠʦʤʘ ʥʘ 

ʵʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʘ ʪʘʢʞʝ ʥʘ ʠʟʫʯʝʥʠʠ ʠʭ ʟʥʘʯʠʤʦʩʪʠ ʜʣʷ ʯʝʣʦʚʝʢʘ ʚ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʠʭ 

ʠʣʠ ʙʦʣʝʟʥʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʟʥʘʥʠʡ ʧʦʤʦʞʝʪ ʥʘʤ ʚʦ ʚʩʝʭ ʘʩʧʝʢʪʘʭ ʧʦʜʜʝʨʞʘʥʠʷ ʟʜʦʨʦʚʴʷ ʠ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ. ɼʝʪʘʣʴʥʦʝ ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ ʠʤʤʫʥʥʳʭ ʤʘʨʢʝʨʦʚ, ʛʝʥʝʪʠʢʠ 

ʭʦʟʷʠʥʘ, ʵʧʠʛʝʥʝʪʠʢʠ ʠ ʢʦʥʬʠʛʫʨʘʮʠʡ ʤʠʢʨʦʙʠʦʤʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʦ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ 

ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʫ ʣʠʮ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʷʤ. ɸʥʘʣʦʛʠʯʥʳʤ 

ʦʙʨʘʟʦʤ, ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʥʘʮʝʣʝʥʥʳʝ ʥʘ ʢʣʶʯʝʚʳʝ ʮʝʥʪʨʳ ʠʤʤʫʥʥʦ-ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʠʤʤʫʥʥʦʛʦ ʚʢʣʘʜʘ ʚ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. ʇʦʥʠʤʘʥʠʝ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʝ ʧʝʨʝʢʨʝʩʪʥʳʭ ʠʤʤʫʥʥʦ-

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʘ ʪʘʢʞʝ ʩʚʷʟʘʥʥʳʭ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ ʠ ʤʠʢʨʦʙʠʦʤʦʤ 

ʤʦʜʠʬʠʢʘʮʠʡ ʵʪʦʡ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʝʪʠ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʣʫʯʰʝ ʧʦʥʷʪʴ ʬʦʨʤʠʨʫʶʱʠʝ 

ʩʠʣʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʠʤʤʫʥʥʳʡ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʛʦʤʝʦʩʪʘʟ ʠ ʧʘʪʦʛʝʥʝʟ ʠʤʤʫʥʥʦ-

ʦʧʦʩʨʝʜʦʚʘʥʥʳʭ ʠʣʠ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ [66ï67].  

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʵʪʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ 

ʮʠʨʢʘʜʥʳʝ ʯʘʩʳ ʥʘʢʣʘʜʳʚʘʶʪ ʚʨʝʤʝʥʥʦʡ ʨʠʪʤ ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ ʛʝʧʘʪʦʮʠʪʦʚ, ʢʦʪʦʨʳʡ 

ʩʠʥʭʨʦʥʠʟʠʨʫʝʪ ʤʝʪʘʙʦʣʠʟʤ ʛʝʧʘʪʦʮʠʪʦʚ ʩ ʩʫʪʦʯʥʳʤʠ ʨʠʪʤʘʤʠ ʧʠʪʘʥʠʷ ʠ ʛʦʣʦʜʘʥʠʷ [68].  

ʆʩʥʦʚʥʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʝʜʠʥʠʮʘ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʦʨʛʘʥʦʚ ʩʦʩʪʦʠʪ ʠʟ 

ʧʘʨʝʥʭʠʤʘʪʦʟʥʳʭ, ʠʤʤʫʥʥʳʭ ʠ ʩʪʨʦʤʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ ʥʝʧʨʝʨʳʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ 

ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. ɺ ʞʠʨʦʚʦʡ ʪʢʘʥʠ, ʵʪʦ ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʝ ʚʦʩʧʨʠʷʪʠʝ 

ʤʝʪʘʙʦʣʠʪʦʚ ʦʧʦʩʨʝʜʫʝʪʩʷ ʜʘʪʯʠʢʦʤ ʞʠʨʥʳʭ ʢʠʩʣʦʪ PPARy, ʪʦʛʜʘ ʢʘʢ ʚ ʧʝʯʝʥʠ ʦʥʦ ʤʦʞʝʪ 

ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥʦ ʨʝʮʝʧʪʦʨʦʤ ʦʢʩʠʩʪʝʨʦʣʘ LXRa. ʅʘ ʦʩʥʦʚʥʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʝʜʠʥʠʮʫ 

ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʥʝʡʨʦʥʘʣʴʥʳʝ, ʛʦʨʤʦʥʘʣʴʥʳʝ ʠ ʮʠʨʢʘʜʥʳʝ ʚʭʦʜʳ, ʢʦʪʦʨʳʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪ 

ʢʦʦʨʜʠʥʘʮʠʶ ʤʝʞʜʫ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤʠ ʦʨʛʘʥʘʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʢ ʚʳʟʦʚʘʤ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʈʠʩʫʥʦʢ 10) [68]. 
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ʈʠʩʫʥʦʢ 10. ʄʝʪʘʙʦʣʠʯʝʩʢʘʷ ʠ ʠʤʤʫʥʥʘʷ ʟʦʥʘʣʴʥʦʩʪʴ ʧʝʯʝʥʠ [68]. ɸ) ʤʦʜʝʣʴ ʪʦʛʦ, ʢʘʢ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʠ ʠʤʤʫʥʥʳʝ ʬʫʥʢʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʟʦʥʠʨʦʚʘʥʳ ʚ ʧʝʯʝʥʠ. B) ʤʝʪʘʙʦʣʠʯʝʩʢʘʷ 

ʟʦʥʘʣʴʥʦʩʪʴ ʧʝʯʝʥʠ 
 

ʄʦʟʛ ʨʝʛʫʣʠʨʫʝʪ ʢʠʰʝʯʥʠʢ ʠ ʝʛʦ ʤʠʢʨʦʙʠʦʪʫ ʧʦʩʨʝʜʩʪʚʦʤ ʥʝʡʨʦʘʥʘʪʦʤʠʯʝʩʢʠʭ, 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʭ ʥʝʡʨʦʩʝʪʝʚʳʭ ʧʫʪʝʡ, ʩʦʦʙʱʘʶʱʠʭʩʷ ʩ ʧʦʤʦʱʴʶ 

ʥʝʡʨʦʤʝʜʠʘʪʦʨʦʚ, ʥʝʡʨʦʧʝʧʪʠʜʦʚ ʠʣʠ ʧʨʦʜʫʢʪʦʚ ʤʠʢʨʦʙʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʤʠʢʨʦʙʠʦʪʫ ʢʠʰʝʯʥʠʢʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʚʣʠʷʝʪ ʥʘ ʤʦʟʛ. ʕʪʠ ʜʚʘ 

ʩʧʦʩʦʙʘ ʬʦʨʤʠʨʫʶʪ ʜʚʫʥʘʧʨʘʚʣʝʥʥʫʶ ʩʚʷʟʴ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʢʠʰʝʯʥʠʢʦʤ ʠ ʤʦʟʛʦʤ 

(ʈʠʩʫʥʦʢ 11) [69ï70]. 

ɼʠʩʙʘʢʪʝʨʠʦʟ ʢʠʰʝʯʥʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥ ʨʘʟʣʠʯʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ, ʪʘʢʠʤʠ ʢʘʢ ʜʠʝʪʘ, ʩʪʨʝʩʩ, ʚʦʟʜʝʡʩʪʚʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʪʦʢʩʠʥʦʚ, ʣʝʢʘʨʩʪʚ 

ʠ ʧʘʪʦʛʝʥʦʚ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [71], ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʠʢʨʦʙʠʦʤ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʩʦʭʨʘʥʝʥʠʠ 

ʟʜʦʨʦʚʴʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʟʘʙʦʣʝʚʘʥʠʡ, ʠ ʩʫʱʝʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʢ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʤʫ ʪʘʨʛʝʪʠʨʦʚʘʥʠʶ ʤʠʢʨʦʙʠʦʤʘ, ʘ ʪʘʢʞʝ ʢ ʨʘʟʨʘʙʦʪʢʝ ʵʪʦʛʦ ʙʦʛʘʪʦʛʦ ʨʝʩʫʨʩʘ 

ʚ ʫʩʠʣʠʷʭ ʧʦ ʦʪʢʨʳʪʠʶ ʣʝʢʘʨʩʪʚ. ʆʜʥʘʢʦ ʚʩʝ ʙʦʣʴʰʝ ʜʘʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ 

ʤʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʩʘʤʘ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʜʝʡʩʪʚʠʝ ʮʝʣʦʛʦ ʨʷʜʘ ʢʩʝʥʦʙʠʦʪʠʢʦʚ, ʢʘʢ 

ʙʣʘʛʦʪʚʦʨʥʦ, ʪʘʢ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʨʝʜʥʦ. ʊʨʘʜʠʮʠʦʥʥʦ ʢʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʦʮʝʥʠʚʘʶʱʠʝ ʬʘʨʤʘʢʦʢʠʥʝʪʠʢʫ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʚ ʦʩʥʦʚʥʦʤ ʠʛʥʦʨʠʨʫʶʪ 

ʚʘʞʥʦʝ ʧʨʷʤʦʝ ʠ ʢʦʩʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʥʘ ʤʝʪʘʙʦʣʠʟʤ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʢʦʪʦʨʳʝ ʚʘʞʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʤʝʪʘʙʦʣʠʟʤʦʤ 

ʢʩʝʥʦʙʠʦʪʠʢʦʚ ʚ ʮʝʣʦʤ, ʩʫʱʝʩʪʚʫʝʪ ʣʠʰʴ ʥʝʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʤʘʩʰʪʘʙʘʭ ʚʣʠʷʥʠʷ 

ʤʠʢʨʦʙʠʦʤʘ ʢʦʥʢʨʝʪʥʦ ʥʘ ʤʝʪʘʙʦʣʠʟʤ ʠ ʘʙʩʦʨʙʮʠʶ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʘ ʪʘʢʞʝ ʦ ʪʦʤ, 

ʢʘʢ ʵʪʦ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʩʠʩʪʝʤʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʩʭʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʪʦʢʩʠʯʥʳʭ 

ʤʝʪʘʙʦʣʠʪʦʚ. 

ɿʥʘʯʝʥʠʝ ʢʘʢ ʤʠʢʨʦʙʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ʢʩʝʥʦʙʠʦʪʠʢʦʚ, ʪʘʢ ʠ ʚʣʠʷʥʠʷ ʤʠʢʨʦʙʠʦʤʘ 

ʢʠʰʝʯʥʠʢʘ ʥʘ ʬʝʨʤʝʥʪʥʳʝ ʩʠʩʪʝʤʳ ʧʝʯʝʥʠ ʭʦʟʷʠʥʘ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʥʘʙʠʨʘʝʪ ʦʙʦʨʦʪʳ ʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʨʦʙʣʝʤʫ ʚ ʫʩʠʣʠʷʭ ʧʦ ʦʪʢʨʳʪʠʶ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʩʨʝʜʩʪʚ, ʠʤʝʶʱʠʭ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ ʠʣʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ 
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ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʨʝʘʢʮʠʷʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʠʢʨʦʙʥʳʝ ʬʘʢʪʦʨʳ ʜʦʣʞʥʳ 

ʫʯʠʪʳʚʘʪʴʩʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʬʘʨʤʘʢʦʢʠʥʝʪʠʢʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʚʣʠʷʥʠʷ, ʢʦʪʦʨʦʝ 

ʵʚʦʣʶʮʠʦʥʠʨʫʶʱʠʡ ʠ ʜʠʥʘʤʠʯʥʳʡ ʤʠʢʨʦʙʠʦʤ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ. 

ʀʥʪʝʛʨʠʨʦʚʘʚ ʚʢʣʘʜ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʚ ʩʦʭʨʘʥʝʥʠʝ ʟʜʦʨʦʚʴʷ ʠ ʧʘʪʦʛʝʥʝʟ ʙʦʣʝʟʥʝʡ ʢ 

ʤʝʪʘʙʦʣʠʟʤʫ ʢʩʝʥʦʙʠʦʪʠʢʦʚ, ʩʦʩʨʝʜʦʪʦʯʠʚ ʚʥʠʤʘʥʠʝ ʥʘ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚʘʭ, 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʤ ʜʝʡʩʪʚʠʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʭʠʤʠʯʝʩʢʠʭ ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʷʭ, 

ʢʦʪʦʨʳʝ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ ʚ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʝ (ʈʠʩʫʥʦʢ 

12) [71]. 
 

 
ʈʠʩʫʥʦʢ 11. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʦʟʛʘ ʠ ʤʠʢʨʦʙʠʦʪʳ. ʆʙʱʘʷ ʢʦʥʮʝʧʮʠʷ ʜʚʫʥʘʧʨʘʚʣʝʥʥʦʡ ʦʩʠ: 

ʢʠʰʝʯʥʠʢ-ʤʦʟʛ-ʤʠʢʨʦʙʠʦʪʘ [69ï70] 
 

ɸ) ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʥʠʰʠ ʚ ʤʠʢʨʦʙʠʦʤʝ ʢʠʰʝʯʥʠʢʘ. ʃʦʢʘʣʠʟʘʮʠʷ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʥʝʦʜʥʦʨʦʜʥʳ ʧʦ ʚʩʝʤʫ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤʫ ʪʨʘʢʪʫ. 

ʕʪʘ ʜʠʥʘʤʠʯʝʩʢʘʷ ʵʢʦʩʠʩʪʝʤʘ ʢʠʰʝʯʥʠʢʘ ʩʦʩʪʦʠʪ ʠʟ ʤʥʦʛʠʭ ʫʥʠʢʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, 

ʪʘʢʠʭ ʢʘʢ ʤʠʢʨʦʥʠʰʠ, ʛʨʘʜʠʝʥʪʳ ʨʅ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ ʤʠʢʨʦʙʥʦ-ʪʢʘʥʝʚʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, 

ʠʤʝʶʱʠʝ ʦʪʥʦʰʝʥʠʝ ʢ ʤʠʢʨʦʙʥʦʡ ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʠ. ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ ʙʘʢʪʝʨʠʡ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ, ʧʨʠʯʝʤ ʧʦʩʣʝʜʥʠʝ ʦʮʝʥʢʠ 1013 ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʚ 

ʪʦʣʩʪʦʡ ʢʠʰʢʝ ʩʚʷʟʘʥʳ ʩ ʤʠʢʨʦʙʥʳʤʠ ʛʝʥʘʤʠ, ʢʦʜʠʨʫʶʱʠʤʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʬʝʨʤʝʥʪʦʚ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʠ ʢʩʝʥʦʙʠʦʪʠʢʦʚ. ʕʪʠ ʙʘʢʪʝʨʠʠ, ʚʝʨʦʷʪʥʦ, ʥʘʠʙʦʣʝʝ 

ʚʘʞʥʳ ʜʣʷ ʬʘʨʤʘʢʦʤʠʢʨʦʙʠʦʤʠʢʠ ʠ ʦʙʠʪʘʶʪ ʚ ʨʝʘʢʮʠʦʥʥʦʡ ʢʘʤʝʨʝ ʩʦ ʩʨʝʜʥʠʤ ʨʅ 6,4ï7,0 ʠ 

ʙʦʣʝʝ ʥʠʟʢʠʤ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʯʝʤ ʜʨʫʛʠʝ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʳʝ ʥʠʰʠ. ʇʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʧʦ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤʫ ʪʨʘʢʪʫ ʪʘʢʞʝ 

ʚʥʦʩʠʪ ʩʚʦʡ ʚʢʣʘʜ ʚ ʵʪʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʥʠʰʠ. 

B) ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʩʦʩʪʘʚ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʥʠʰʠ ʪʦʣʩʪʦʡ 

ʢʠʢhʠ. ʅʘ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ 

ʮʝʣʳʡ ʨʷʜ ʬʘʢʪʦʨʦʚ, ʧʨʠ ʵʪʦʤ ʥʘʯʘʣʴʥʳʡ ʧʦʩʝʚ ʠ ʪʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ʢ ʟʜʦʨʦʚʦʤʫ ʧʦʜʦʙʠʶ 

ʚʟʨʦʩʣʦʤʫ ʨʘʟʥʦʦʙʨʘʟʠʶ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʧʦʩʦʙʦʤ ʜʦʩʪʘʚʢʠ (ʝʩʪʝʩʪʚʝʥʥʳʡ 

ʠʣʠ ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ) ʠ ʨʘʥʥʠʤʠ ʩʭʝʤʘʤʠ ʢʦʨʤʣʝʥʠʷ (ʛʨʫʜʥʦʝ ʚʩʢʘʨʤʣʠʚʘʥʠʝ ʧʨʦʪʠʚ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʩʢʘʨʤʣʠʚʘʥʠʷ). ɻʝʥʝʪʠʢʘ ʭʦʟʷʠʥʘ ʪʘʢʞʝ ʠʛʨʘʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ, ʢʘʢ ʠ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʪʨʝʩʩ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ ʤʦʞʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʫʛʨʦʟʘ ʜʣʷ ʨʘʟʥʦʦʙʨʘʟʠʷ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ. ʉʯʠʪʘʝʪʩʷ ʪʘʢʞʝ, ʯʪʦ 

çʟʘʧʘʜʥʘʷè ʜʠʝʪʘ ʥʘʨʫʰʘʝʪ ʮʝʣʦʩʪʥʦʩʪʴ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦʚʳʰʝʥʥʦʝ 
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ʧʦʪʨʝʙʣʝʥʠʝ ʢʣʝʪʯʘʪʢʠ ʩʚʷʟʘʥʦ ʩ ʧʦʚʳʰʝʥʥʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ. ʌʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ 

ʤʦʛʫʪ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʪʘʙʠʣʴʥʦʩʪʠ ʤʠʢʨʦʙʠʦʤʘ ʟʜʦʨʦʚʴʷ, ʭʦʪʷ ʧʨʦʮʝʩʩ ʩʪʘʨʝʥʠʷ 

ʩʚʷʟʘʥ ʩ ʩʫʞʝʥʠʝʤ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʢʘʢ ʠ ʤʥʦʛʠʝ ʙʦʣʝʟʥʝʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʠ ʯʨʝʟʤʝʨʥʦʝ/ 

ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ (ʈʠʩʫʥʦʢ 12) [71]. 
 

 
 

ʈʠʩʫʥʦʢ 12. ʄʝʪʘʙʦʣʠʯʝʩʢʠʝ ʥʠʰʠ ʚ ʤʠʢʨʦʙʠʦʤʝ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ, ʠʭ ʣʦʢʘʣʠʟʘʮʠʷ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ [71] 
 

ʅʘʫʯʥʳʝ ʜʘʥʥʳʝ, ʢʘʩʘʶʱʠʝʩʷ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ, ʧʦʟʚʦʣʷʶʪ ʦʙʲʷʩʥʠʪʴ ʩʚʷʟʴ 

ʤʝʞʜʫ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ ʯʝʨʪʘʤʠ ʯʝʣʦʚʝʢʘ. ʄʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʥʝ ʪʦʣʴʢʦ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʢʣʝʪʢʘʤʠ ʩʚʦʝʛʦ ʭʦʟʷʠʥʘ, ʚʣʠʷʷ ʥʘ 

ʦʩʦʙʝʥʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʢʘʢ ʚ ʩʣʫʯʘʝ ʪʨʝʥʠʨʦʚʢʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʩʝʪʝʡ, ʥʦ ʠ ʚʳʨʘʙʘʪʳʚʘʝʪ 

ʨʘʟʣʠʯʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʫʪʠ ʯʝʣʦʚʝʢʘ.  

ʉʦʩʪʘʚ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʛʣʦʱʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ ʝʛʦ ʭʦʟʷʠʥʦʤ, ʠ ʩʦʩʪʘʚ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ ʚʣʠʷʝʪ ʥʘ ʨʘʟʣʠʯʥʳʝ ʯʝʣʦʚʝʯʝʩʢʠʝ 

ʯʝʨʪʳ ʪʘʢ ʞʝ ʩʠʣʴʥʦ, ʢʘʢ ʠ ʥʘʰʠ ʛʝʥʳ. ʇʦʵʪʦʤʫ ʚʧʦʣʥʝ ʨʘʟʫʤʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʚʦʟʜʝʡʩʪʚʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʥʘ ʯʝʣʦʚʝʯʝʩʢʠʝ ʯʝʨʪʳ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʢʘʢ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʧʦʛʣʦʱʝʥʠʝʤ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʪʘʢ ʠ ʩʘʤʠʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʀʩʩʣʝʜʦʚʘʥʦ, ʯʪʦ ʤʠʢʨʦʙʠʦʪʘ 

ʢʠʰʝʯʥʠʢʘ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʶʱʠʤ ʟʚʝʥʦʤ ʤʝʞʜʫ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ 

ʤʦʜʠʬʠʢʘʮʠʷʤʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʯʝʨʪ [72]. 

ʅʘʫʯʥʳʝ ʜʘʥʥʳʝ, ʢʘʩʘʶʱʠʝʩʷ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ, ʧʦʟʚʦʣʷʶʪ ʦʙʲʷʩʥʠʪʴ ʩʚʷʟʴ 

ʤʝʞʜʫ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ ʯʝʨʪʘʤʠ ʯʝʣʦʚʝʢʘ. ʄʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʥʝ ʪʦʣʴʢʦ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʢʣʝʪʢʘʤʠ ʩʚʦʝʛʦ ʭʦʟʷʠʥʘ, ʚʣʠʷʷ ʥʘ 

ʦʩʦʙʝʥʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʢʘʢ ʚ ʩʣʫʯʘʝ ʪʨʝʥʠʨʦʚʢʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʩʝʪʝʡ, ʥʦ ʠ ʚʳʨʘʙʘʪʳʚʘʝʪ 

ʨʘʟʣʠʯʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʫʪʠ ʯʝʣʦʚʝʢʘ.  

ʉʦʩʪʘʚ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʛʣʦʱʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ ʝʛʦ ʭʦʟʷʠʥʦʤ, ʠ ʩʦʩʪʘʚ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ ʚʣʠʷʝʪ ʥʘ ʨʘʟʣʠʯʥʳʝ ʯʝʣʦʚʝʯʝʩʢʠʝ 
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ʯʝʨʪʳ ʪʘʢ ʞʝ ʩʠʣʴʥʦ, ʢʘʢ ʠ ʥʘʰʠ ʛʝʥʳ. ʇʦʵʪʦʤʫ ʚʧʦʣʥʝ ʨʘʟʫʤʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʚʦʟʜʝʡʩʪʚʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʥʘ ʯʝʣʦʚʝʯʝʩʢʠʝ ʯʝʨʪʳ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʢʘʢ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʧʦʛʣʦʱʝʥʠʝʤ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʪʘʢ ʠ ʩʘʤʠʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʀʩʩʣʝʜʦʚʘʥʦ, ʯʪʦ ʤʠʢʨʦʙʠʦʪʘ 

ʢʠʰʝʯʥʠʢʘ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʶʱʠʤ ʟʚʝʥʦʤ ʤʝʞʜʫ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ 

ʤʦʜʠʬʠʢʘʮʠʷʤʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʯʝʨʪ. ɺʣʠʷʥʠʝ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ ʥʘ ʬʝʥʦʪʠʧʳ ʯʝʣʦʚʝʢʘ 

ʩʪʘʣʦ ʙʫʨʥʦ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʦʙʣʘʩʪʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʦʚʫʶ ʧʘʨʘʜʠʛʤʫ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʤʝʜʠʮʠʥʝ ʠ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [72]. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʫʩʪʘʥʦʚʠʣʠ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ 

ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ: 

1. ɿʘʱʠʪʥʘʷ ʬʫʥʢʮʠʷ (ʢʦʣʦʥʠʟʘʮʠʦʥʥʘʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ) ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʢʦʣʦʥʠʟʘʮʠʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʤʠ ʠ 

ʧʘʪʦʛʝʥʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ. ʄʠʢʨʦʙʥʳʡ ʘʥʪʘʛʦʥʠʟʤ ʨʝʘʣʠʟʫʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʢʦʥʢʫʨʝʥʮʠʠ ʟʘ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʨʝʮʝʧʪʦʨʳ ʘʜʛʝʟʠʠ, ʘ ʪʘʢʞʝ ʟʘ ʩʯʝʪ ʚʳʨʘʙʦʪʢʠ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ, ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ, ʘʥʪʠʙʠʦʪʠʢʦʧʦʜʦʙʥʳʭ ʚʝʱʝʩʪʚ ð ʙʘʢʪʝʨʠʮʠʥʦʚ, 

ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʨʦʩʪʫ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

2. ʇʠʱʝʚʘʨʠʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ ʨʝʘʣʠʟʫʝʪʩʷ ʟʘ ʩʯʝʪ, ʢʘʢ ʨʝʛʫʣʷʮʠʠ ʬʫʥʢʮʠʡ ʢʠʰʝʯʥʠʢʘ, 

ʪʘʢ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʫʪʠʣʠʟʘʮʠʠ ʧʠʪʘʪʝʣʴʥʳʭ ʩʫʙʩʪʨʘʪʦʚ. ʆʙʣʠʛʘʪʥʘʷ ʤʠʢʨʦʬʣʦʨʘ 

ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʚ ʥʦʨʤʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʥʝʯʥʳʡ ʛʠʜʨʦʣʠʟ ʙʝʣʢʦʚ, ʦʤʳʣʝʥʠʝ ʞʠʨʦʚ, 

ʩʙʨʘʞʠʚʘʥʠʝ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʫʛʣʝʚʦʜʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʘʙʩʦʨʙʠʨʦʚʘʣʠʩʴ ʚ ʪʦʥʢʦʡ ʢʠʰʢʝ. 

ʇʨʦʪʝʦʣʠʪʠʯʝʩʢʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ (ʙʘʢʪʝʨʦʠʜʳ, ʥʦʨʤʘʣʴʥʘʷ ʢʠʰʝʯʥʘʷ ʧʘʣʦʯʢʘ) 

ʬʝʨʤʝʥʪʠʨʫʶʪ ʧʨʦʪʝʠʥʳ. ʅʝʢʦʪʦʨʳʝ ʧʦʩʪʫʧʘʶʱʠʝ ʩ ʧʠʱʝʡ ʚʝʱʝʩʪʚʘ ʤʦʛʫʪ 

ʤʝʪʘʙʦʣʠʟʠʨʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʬʣʦʨʦʡ. ʊʘʢ, ʩʘʭʘʨʦʣʠʪʠʯʝʩʢʘʷ ʤʠʢʨʦʬʣʦʨʘ 

ʨʘʩʱʝʧʣʷʝʪ ʮʝʣʣʶʣʦʟʫ ʠ ʛʝʤʠʮʝʣʣʶʣʦʟʫ ʜʦ ʢʦʨʦʪʢʦʮʝʧʦʯʝʯʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ. 

3. ɼʝʪʦʢʩʠʢʘʮʠʦʥʥʘʷ ʠ ʘʥʪʠʢʘʥʮʝʨʦʛʝʥʥʘʷ ʬʫʥʢʮʠʷ. ʅʦʨʤʘʣʴʥʘʷ ʤʠʢʨʦʬʣʦʨʘ ʩʧʦʩʦʙʥʘ 

ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʤʥʦʛʠʝ ʪʦʢʩʠʯʝʩʢʠʝ ʩʫʙʩʪʨʘʪʳ ʠ ʤʝʪʘʙʦʣʠʪʳ (ʥʠʪʨʘʪʳ, ʢʩʝʥʦʙʠʦʪʠʢʠ, 

ʛʠʩʪʘʤʠʥ, ʤʫʪʘʛʝʥʥʳʝ ʩʪʝʨʦʠʜʳ), ʧʨʝʜʦʭʨʘʥʷʷ ʵʥʪʝʨʦʮʠʪʳ ʠ ʦʪʜʘʣʝʥʥʳʝ ʦʨʛʘʥʳ ʦʪ 

ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʚʨʝʞʜʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʠ ʢʘʥʮʝʨʦʛʝʥʦʚ. 

4. ʉʠʥʪʝʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ. ʅʦʨʤʘʣʴʥʘʷ ʤʠʢʨʦʬʣʦʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʠʥʪʝʟ ʤʥʦʛʠʭ 

ʤʘʢʨʦ- ʠ ʤʠʢʨʦʥʫʪʨʠʝʥʪʦʚ: ʚʠʪʘʤʠʥʦʚ ʛʨʫʧʧʳ ɺ, ʉ, ʂ, ʬʦʣʠʝʚʦʡ, ʥʠʢʦʪʠʥʦʚʦʡ ʢʠʩʣʦʪʳ. 

ʊʦʣʴʢʦ ʢʠʰʝʯʥʘʷ ʧʘʣʦʯʢʘ ʩʠʥʪʝʟʠʨʫʝʪ 9 ʚʠʪʘʤʠʥʦʚ. ʉʠʥʪʝʟ ʛʦʨʤʦʥʦʚ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʨʝʛʫʣʷʪʦʨʥʦʛʦ ʜʝʡʩʪʚʠʷ ʤʠʢʨʦʬʣʦʨʳ ʥʘ ʬʫʥʢʮʠʠ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʠ ʎʅʉ. 

5. ʀʤʤʫʥʥʘʷ ʬʫʥʢʮʠʷ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʢʠʰʝʯʥʠʢʘ ʦʙʣʘʜʘʝʪ 

ʩʦʙʩʪʚʝʥʥʦʡ ʣʠʤʬʦʠʜʥʦʡ ʪʢʘʥʴʶ, ʠʟʚʝʩʪʥʦʡ ʢʘʢ GALT (gut-associated lymphoid tissue), 

ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʟʥʘʯʠʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʤʘʢʨʦʦʨʛʘʥʠʟʤʘ. ɺ 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʢʠʰʝʯʥʠʢʘ ʣʦʢʘʣʠʟʦʚʘʥʦ ʦʢʦʣʦ 80% ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʦʢ, 25% 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʢʠʰʝʯʥʠʢʘ ʩʦʩʪʦʠʪ ʠʟ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʪʢʘʥʠ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʢʠʰʝʯʥʠʢ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʠʤʤʫʥʥʳʡ ʦʨʛʘʥ ʯʝʣʦʚʝʢʘ. 

ʄʠʢʨʦʬʣʦʨʘ ʫʯʘʩʪʚʫʝʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʘʢ ʤʝʩʪʥʦʛʦ (ʘʢʪʠʚʘʮʠʷ ʧʨʦʜʫʢʮʠʠ Igɸ, 

ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ), ʪʘʢ ʠ ʩʠʩʪʝʤʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. ʉʘʤʦ ʥʘʣʠʯʠʝ ʙʘʢʪʝʨʠʡ ʦʢʘʟʳʚʘʝʪ 

ʧʦʩʪʦʷʥʥʦʝ ʘʥʪʠʛʝʥʥʦʝ ʪʨʝʥʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ. 

6. ɻʝʥʝʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ. ʄʠʢʨʦʙʠʦʪʘ ʷʚʣʷʝʪʩʷ ʩʚʦʝʛʦ ʨʦʜʘ çʛʝʥʝʪʠʯʝʩʢʠʤ ʙʘʥʢʦʤè, 

ʦʙʤʝʥʠʚʘʷʩʴ ʛʝʥʝʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʩ ʢʣʝʪʢʘʤʠ ʯʝʣʦʚʝʢʘ ʧʫʪʝʤ ʬʘʛʦʮʠʪʦʟʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʵʪʦʛʦ ʤʠʢʨʦʙʠʦʪʘ ʧʨʠʦʙʨʝʪʘʝʪ ʨʝʮʝʧʪʦʨʳ ʠ ʜʨʫʛʠʝ ʘʥʪʠʛʝʥʳ, ʧʨʠʩʫʱʠʝ ʭʦʟʷʠʥʫ ʠ ʜʝʣʘʶʱʠʝ 

ʝʝ çʩʚʦʝʡè ʜʣʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. ʕʧʠʪʝʣʠʘʣʴʥʳʝ ʪʢʘʥʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʦʙʤʝʥʘ 
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ʧʨʠʦʙʨʝʪʘʶʪ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʘʥʪʠʛʝʥʳ. ʀʟʚʝʩʪʥʦ ʪʘʢʞʝ, ʯʪʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʚʣʠʷʶʪ ʥʘ 

ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ ʤʘʢʨʦʦʨʛʘʥʠʟʤʘ. 

7. çʉʫʧʝʨʦʨʛʘʥʠʟʤʝʥʥʘʷè. ʂʠʰʝʯʥʘʷ ʤʠʢʨʦʬʣʦʨʘ ð ʩʣʦʞʥʝʡʰʠʡ çʩʫʧʝʨʦʨʛʘʥʠʟʤè, ʥʝ 

ʫʩʪʫʧʘʶʱʠʡ ʣʶʙʦʤʫ ʜʨʫʛʦʤʫ ʞʠʟʥʝʥʥʦ ʚʘʞʥʦʤʫ ʦʨʛʘʥʫ. 
 

ʍʨʦʥʦʪʝʨʘʧʠʷ 

ʍʨʦʥʦʪʝʨʘʧʠʷ ʩʝʛʦʜʥʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʤʝʪʦʜ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ, ʜʣʷ ʦʙʦʩʥʦʚʘʥʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʢʦʪʦʨʦʛʦ ʪʨʝʙʫʝʪʩʷ ʦʮʝʥʢʘ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʘʟʳ ʎʈ. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʜʝʣʠʪʴ ʜʚʘ ʧʨʠʥʮʠʧʘ 

ʭʨʦʥʦʪʝʨʘʧʠʠ: 

1) ʨʝʟʫʣʴʪʘʪʠʚʥʳʡ (ʩʪʨʘʪʝʛʠʷ ʦʧʪʠʤʠʟʘʮʠʠ ʚʨʝʤʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʘ (ʣʝʯʝʙʥʦʛʦ, 

ʠʣʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ) ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʠʣʫʯʰʝʛʦ ʨʝʟʫʣʴʪʘʪʘ. ʆʩʥʦʚʘʥʘ ʥʘ ʦʙʦʩʥʦʚʘʥʥʦʤ 

ʚʳʙʦʨʝ ʥʫʞʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʦʧʪʠʤʘʣʴʥʦʤ ʙʘʣʘʥʩʝ ʤʝʞʜʫ ʬʘʟʘʤʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ (ʨʠʪʤʘ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ) ʠ ʩʥʠʞʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ (ʨʠʪʤʘ ʪʦʢʩʠʯʥʦʩʪʠ);  

2) ʧʨʝʚʝʥʪʠʚʥʳʡ (ʩʪʨʘʪʝʛʠʷ ʫʧʨʝʞʜʝʥʠʷ ʬʘʢʪʦʨʘ ʚ ʧʠʢʦʚʳʝ ʯʘʩʳ ʝʛʦ ʨʠʩʢʘ). ɼʘʥʥʳʡ 

ʧʨʠʥʮʠʧ ʦʩʥʦʚʘʥ ʥʘ ʟʥʘʥʠʠ ʭʨʦʥʦʵʧʠʜʝʤʠʦʣʦʛʠʠ ʟʘʙʦʣʝʚʘʥʠʷ.  

ʇʨʠʤʝʨʦʤ ʧʝʨʚʦʡ, çʨʝʟʫʣʴʪʘʪʠʚʥʦʡè ʩʪʨʘʪʝʛʠʠ, ʷʚʣʷʝʪʩʷ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʚʨʝʤʝʥʝʤ ʧʨʠʝʤʘ ʧʠʱʠ, ʯʪʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʙʝʟ ʧʨʠʝʤʘ ʧʨʝʧʘʨʘʪʦʚ, ʩʥʠʞʘʝʪ 

ʫʨʦʚʝʥʴ ʩʘʭʘʨʘ ʠ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʧʦʚʳʰʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʠʥʩʫʣʠʥʫ, ʤʦʜʫʣʠʨʫʷ 

ʠʤʤʫʥʠʪʝʪ, ʥʝ ʦʢʘʟʳʚʘʷ ʧʨʠ ʵʪʦʤ ʚʣʠʷʥʠʷ ʥʘ ʤʘʩʩʫ ʪʝʣʘ [73ï74]. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʫʧʨʘʚʣʝʥʠʝ 

ʚʨʝʤʝʥʝʤ ʧʨʠʝʤʘ ʧʨʝʧʘʨʘʪʦʚ ʩʧʦʩʦʙʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʠʭ ʜʝʡʩʪʚʝʥʥʦʩʪʴ, ʙʝʟ 

ʧʦʚʳʰʝʥʠʷ ʜʦʟʠʨʦʚʢʠ [75ï78]. ʇʨʠʤʝʨʦʤ ʚʪʦʨʦʡ, çʧʨʝʚʝʥʪʠʚʥʦʡè ʩʪʨʘʪʝʛʠʠ ʷʚʣʷʝʪʩʷ 

ʥʘʟʥʘʯʝʥʠʝ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʚ, ʩʪʘʪʠʥʦʚ ʠ ʛʠʧʦʪʝʥʟʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʠʭ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʚ ʫʪʨʝʥʥʠʝ ʯʘʩʳ, ʢʦʛʜʘ ʨʠʩʢ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʢʘʪʘʩʪʨʦʬ 

ʤʘʢʩʠʤʘʣʝʥ [78ï79]. 

ʅʦʚʳʝ ʨʘʟʨʘʙʦʪʢʠ ʚ ʦʙʣʘʩʪʠ ʭʨʦʥʦʬʘʨʤʘʢʦʣʦʛʠʠ ð ʵʪʦ ʩʦʟʜʘʥʠʝ ʬʦʨʤʫʣ çʨʝʪʘʨʜè 

ʧʨʝʧʘʨʘʪʦʚ, ʚʳʩʚʦʙʦʞʜʘʶʱʠʭ ʜʝʡʩʪʚʫʶʱʝʝ ʚʝʱʝʩʪʚʦ ʧʦʩʪʝʧʝʥʥʦ. ʇʨʠʤʝʨʦʤ ʪʘʢʞʝ ʤʦʞʝʪ 

ʩʣʫʞʠʪʴ ʤʝʣʘʪʦʥʠʥ, ʢʦʪʦʨʳʡ ʧʨʠ ʧʨʠʝʤʝ ʥʘ ʥʦʯʴ ʜʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʚʳʨʘʞʝʥʥʳʡ 

ʛʠʧʦʪʝʥʟʠʚʥʳʡ ʵʬʬʝʢʪ ʚ ʨʘʥʥʠʝ ʫʪʨʝʥʥʠʝ ʯʘʩʳ [80ï85]. 

ɼʨʫʛʦʡ ʧʨʠʤʝʨ ð ʤʦʜʫʣʷʮʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʜʠʥʘʤʠʢʠ ʧʨʠ ʟʘʤʝʩʪʠʪʝʣʴʥʦʡ ʪʝʨʘʧʠʠ 

ʛʦʨʤʦʥʘʣʴʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʤʦʞʝʪ ʙʳʪʴ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠ 

ʤʦʜʫʣʠʨʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʧʘʨʘʤʝʪʨʳ ʮʠʨʢʘʜʥʦʛʦ, ʥʦ ʠ ʫʣʴʪʨʘʜʠʘʥʥʳʭ ʨʠʪʤʦʚ, ʠʥʘʯʝ ʮʝʣʝʚʦʛʦ 

ʵʬʬʝʢʪʘ ʣʝʯʝʥʠʷ ʥʝ ʫʜʘʝʪʩʷ ʜʦʩʪʠʯʴ [86ï87]. 

ɸʣʴʪʝʨʥʘʪʠʚʥʳʡ ʧʨʠʤʝʨ ð ʨʠʪʤ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʠʤʝʶʱʠʡ ʚ ʩʚʦʝʡ ʩʫʪʦʯʥʦʡ 

ʜʠʥʘʤʠʢʝ ʢʘʢ ʵʥʜʦʛʝʥʥʳʡ, ʪʘʢ ʠ ʩʪʦʭʘʩʪʠʯʝʩʢʠʡ ʢʦʤʧʦʥʝʥʪʳ [88ï89]. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʭʨʦʥʦʪʝʨʘʧʠʷ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ ʤʦʞʝʪ ʙʳʪʴ ʦʩʥʦʚʘʥʘ ʢʘʢ ʥʘ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʤ ʧʦʜʭʦʜʝ (ʥʘʧʨʠʤʝʨ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʜʦʣʞʥʦʛʦ ʩʥʠʞʝʥʠʷ ʥʦʯʥʦʛʦ ɸɼ), ʪʘʢ ʠ 

ʥʘ ʧʨʝʚʝʥʪʠʚʥʦʤ ð ʥʘʧʨʠʤʝʨ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʝʟʢʦʛʦ ʫʪʨʝʥʥʝʛʦ ʧʦʜʲʝʤʘ, ʷʚʣʷʶʱʝʛʦʩʷ 

ʦʜʥʠʤ ʠʟ ʢʦʬʘʢʪʦʨʦʚ ʫʪʨʝʥʥʝʛʦ ʧʠʢʘ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʢʘʪʘʩʪʨʦʬ. ʇʨʠʯʝʤ, ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʝ ʥʘʠʣʫʯʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʭʨʦʥʦʪʝʨʘʧʠʠ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʵʪʥʦ-ʧʦʧʫʣʷʮʠʦʥʥʳʝ ʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ʨʷʜʘ ʛʝʥʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ [90]. 

ʊʘʢʞʝ ʭʨʦʥʦʪʝʨʘʧʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʩʥʦʚʘʥʘ ʥʘ  

1) ʭʨʦʥʦʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʦʤ ʧʦʜʭʦʜʝ (ʚʨʝʤʷ ʥʘʟʥʘʯʝʥʠʷ, ʜʦʟʠʨʦʚʢʘ ʠ ʢʨʘʪʥʦʩʪʴ 

ʚʦʟʜʝʡʩʪʚʠʷ ʦʜʠʥʘʢʦʚʳ ʜʣʷ ʚʩʝʭ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʎʌʊ, 

ʧʦʜʣʝʞʘʱʝʛʦ ʢʦʨʨʝʢʮʠʠ), ʣʠʙʦ  

2) ʭʨʦʥʦʩʝʣʝʢʪʠʚʥʦʤ ʧʦʜʭʦʜʝ (ʚʨʝʤʷ ʥʘʟʥʘʯʝʥʠʷ, ʜʦʟʠʨʦʚʢʘ ʠ ʢʨʘʪʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 
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ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʜʙʠʨʘʶʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʠ ʟʘʚʠʩʷʪ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʘʨʘʤʝʪʨʦʚ ʎʌʊ, 

ʧʦʜʣʝʞʘʱʝʛʦ ʢʦʨʨʝʢʮʠʠ.  

ʇʨʠʤʝʨʦʤ ʭʨʦʥʦʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ, ʦʙʦʩʥʦʚʘʥʠʝ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ ʧʨʠ ʧʨʠʝʤʝ ʧʨʝʧʘʨʘʪʦʚ ʚ ʚʝʯʝʨʥʝʝ 

ʚʨʝʤʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʜʦʣʞʥʦʛʦ ʩʥʠʞʝʥʠʷ ʥʦʯʥʦʛʦ ɸɼ [91ï92] ʠʣʠ ʢʦʨʨʝʢʮʠʷ ʚʦʟʨʘʩʪʥʳʭ 

ʧʨʦʷʚʣʝʥʠʡ ɼʉ (ʥʘʨʫʰʝʥʠʡ ʩʥʘ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʨʠʪʤʘ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ) ʠʣʠ 

ʩʚʝʪʦʚʦʛʦ ɼʉ ʩ ʧʦʤʦʱʴʶ ʤʘʣʳʭ ʜʦʟ ʤʝʣʘʪʦʥʠʥʘ, ʥʘʟʥʘʯʘʝʤʳʭ ʚ 22:30 [93]. 

ʅʘʩʪʦʷʱʝʝ ʠ ʙʫʜʫʱʝʝ ʫʞʝ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʭʨʦʥʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʷ 

ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤ ʫʩʣʦʚʠʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ. ʍʨʦʥʦʪʝʨʘʧʠʷ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʘ ʨʷʜʫ ʩ ʬʘʨʤʘʢʦʛʝʥʦʤʠʢʦʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʚʘ ʛʣʘʚʥʳʭ ʧʨʠʥʮʠʧʘ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ. ɺʘʞʥʝʡʰʠʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ 

ʧʨʦʨʳʚʘ ʠ ʪʨʘʥʩʣʷʮʠʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʥʘʥʠʡ ʭʨʦʥʦʙʠʦʣʦʛʠʠ ʚ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ (ʭʨʦʥʦʤʝʜʠʮʠʥʫ) ʷʚʣʷʶʪʩʷ:  

1) ʈʘʟʨʘʙʦʪʢʘ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʢʨʠʪʝʨʠʝʚ ʤʝʪʦʜʦʣʦʛʠʠ ʩʙʦʨʘ, ʘʥʘʣʠʟʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ, ʠ ʩʦʟʜʘʥʠʝ ʙʘʥʢʦʚ ʜʘʥʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʥʘʙʣʶʜʝʥʠʡ (ɹɼɼʅ) ʚ ʩʠʩʪʝʤʝ ʩʦʟʜʘʚʘʝʤʳʭ ʤʝʜʙʠʦʙʘʥʢʦʚ ʠ  

2) ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʩʪʦʛʦ, ʥʦ ʪʦʯʥʦʛʦ ʤʝʪʦʜʘ ʦʮʝʥʢʠ ʬʘʟʳ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʯʘʩʦʚ (ʬʘʟʳ 

ʵʥʜʦʛʝʥʥʦʛʦ ʮʠʨʢʘʜʥʦʛʦ ʨʠʪʤʘ). 
 

ʇʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʘʷ ʭʨʦʥʦʬʘʨʤʘʢʦʣʦʛʠʷ ɸɻ 

ʈʘʟʨʘʙʦʪʢʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʢ ʥʦʨʤʘʣʠʟʘʮʠʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠ 

ʠʟʤʝʥʝʥʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʠʪʤʦʚ ð ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʬʘʨʤʘʢʦʣʦʛʠʠ ʍʍI ʚ [94]. 

ʍʨʦʥʦʬʘʨʤʘʢʦʣʦʛʠʷ ð ʥʘʫʢʘ, ʧʨʝʜʤʝʪʦʤ ʠʟʫʯʝʥʠʷ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʯʠʚʦʩʪʴ 

ʬʘʨʤʘʢʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʬʘʨʤʘʢʦʢʠʥʝʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ (ʃʉ) ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʝʛʦ ʚʚʝʜʝʥʠʷ (ʧʝʨʠʦʜʘ ʩʫʪʦʢ, ʤʝʩʷʮʘ, ʩʝʟʦʥʘ ʛʦʜʘ), ʘ 

ʪʘʢʞʝ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʨʠʪʤʳ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʣʝʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʫʪʝʤ 

ʫʚʝʣʠʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʨʘʧʠʠ ʠ ʫʤʝʥʴʰʝʥʠʷ ʨʠʩʢʘ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ ʟʘ ʩʯʝʪ 

ʫʯʠʪʳʚʘʥʠʷ ʚʨʝʤʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʩʦʩʪʘʚʣʷʝʪ ʩʫʱʥʦʩʪʴ ʭʨʦʥʦʬʘʨʤʘʢʦʪʝʨʘʧʠʠ . 

ʍʨʦʥʦʬʘʨʤʘʢʦʣʦʛʠʷ ʠ ʭʨʦʥʦʪʝʨʘʧʠʷ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʥʘ ʦʩʥʦʚʝ ʟʥʘʥʠʡ ʦ ʨʝʛʫʣʷʮʠʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʠʪʤʦʚ ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ ʥʦʚʳʭ ʜʘʥʥʳʭ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦ ʚʨʝʤʝʥʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʢ ʚʥʝʰʥʠʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʤ, 

ʚʦʟʜʝʡʩʪʚʠʷʤ. 

ʍʨʦʥʦʬʘʨʤʘʢʦʢʠʥʝʪʠʢʘ. ɺʣʠʷʥʠʝ ʮʠʨʢʘʜʠʘʥʥʳʭ ʨʠʪʤʦʚ ʥʘ ʬʘʨʤʘʢʦʢʠʥʝʪʠʢʫ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʦʧʦʩʨʝʜʦʚʘʥʥʦʝ ʯʝʨʝʟ ʛʦʨʤʦʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ, ʩʚʷʟʘʥʦ ʩ ʚʣʠʷʥʠʝʤ ʥʘ 

ʚʩʘʩʳʚʘʥʠʝ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʤʝʪʘʙʦʣʠʟʤ ʠ ʚʳʚʝʜʝʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 

ɺ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʠʟʤʝʥʷʶʪʩʷ: ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʩʘʩʳʚʘʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ 

ʪʦʥʢʦʤ ʢʠʰʝʯʥʠʢʝ; pH ʞʝʣʫʜʦʯʥʦʛʦ ʩʦʢʘ (ʢʦʪʦʨʘʷ ʤʦʛʫʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʳʤ 

ʦʢʦʣʦʩʫʪʦʯʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʩʝʢʨʝʮʠʠ, ʪʘʢ ʠ ʨʠʪʤʦʤ ʧʨʠʝʤʘ ʧʠʱʠ); ʩʚʷʟʳʚʘʶʱʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʙʝʣʢʦʚ ʢʨʦʚʠ; ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ, ʤʝʪʘʙʦʣʠʟʠʨʫʶʱʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʝ 

ʚʝʱʝʩʪʚʘ; ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʯʝʯʥʦʛʦ ʠ ʧʝʯʝʥʦʯʥʦʛʦ ʢʨʦʚʦʪʦʢʘ. 

ʂ ʧʨʠʤʝʨʫ, ʫʩʪʘʥʦʚʣʝʥ ʩʫʪʦʯʥʳʡ ʨʠʪʤ ʤʝʪʘʙʦʣʠʟʤʘ ʧʨʦʧʨʘʥʦʣʦʣʘ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʢʦʨʦʩʪʴʶ ʧʝʯʝʥʦʯʥʦʛʦ ʢʨʦʚʦʪʦʢʘ, ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʢ 16ï19 

ʯʘʩʘʤ. ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʢʦʨʪʠʟʦʣʘ ʧʦʚʳʰʘʝʪʩʷ ʥʘ 20ï50% ʤʝʞʜʫ 20 ʠ 80 ʛʦʜʘʤʠ 

ʞʠʟʥʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʛʦʨʤʦʥʘ ʚ ʚʝʯʝʨʥʠʝ ʯʘʩʳ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʘʤʧʣʠʪʫʜʳ ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʨʠʪʤʘ ʢʦʨʪʠʟʦʣʘ ʠ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ 

ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʥʘʨʫʰʝʥʠʡ ʩʥʘ ʫ ʧʦʞʠʣʳʭ ʣʶʜʝʡ. 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ5. 2021 

https://doi.org/10.33619/2414-2948/66 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 164 

 

ɺ ʥʦʨʤʝ ʠʟʤʝʥʝʥʠʝ ɸɼ ʫ ʯʝʣʦʚʝʢʘ ʧʦʜʚʝʨʞʝʥʦ ʮʠʨʢʘʜʠʘʥʥʳʤ ʨʠʪʤʘʤ. ɺ ʥʦʯʥʳʝ ʯʘʩʳ 

ʩʥʠʞʘʝʪʩʷ ʘʢʪʠʚʥʦʩʪʴ ʩʠʤʧʘʪʦʘʜʨʝʥʘʣʦʚʦʡ ʩʠʩʪʝʤʳ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʫʤʝʥʴʰʝʥʠʝ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʦʩʫʜʦʚ ʠ ʩʝʨʜʝʯʥʦʛʦ ʚʳʙʨʦʩʘ. ʅʘʠʙʦʣʴʰʝʝ ʩʥʠʞʝʥʠʝ ɸɼ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʚ 3 ʯ, ʟʘʪʝʤ ʢ 6ï7  ʯʘʩʘʤ ʫʪʨʘ ɸɼ ʧʦʩʪʝʧʝʥʥʦ ʧʦʚʳʰʘʝʪʩʷ. 

ɼʦ 70% ʧʘʮʠʝʥʪʦʚ ʩ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ ʪʘʢʞʝ ʠʤʝʶʪ ʮʠʨʢʘʜʥʳʝ ʨʠʪʤʳ 

ʠʟʤʝʥʝʥʠʷ ɸɼ, ʢʦʪʦʨʳʝ ʭʦʨʦʰʦ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʧʨʠ ʝʛʦ ʩʫʪʦʯʥʦʤ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʠ. 

ʆʜʥʘʢʦ ʫ ʙʦʣʴʥʳʭ ɸɻ ʧʨʦʠʩʭʦʜʠʪ ʩʤʝʱʝʥʠʝ ʥʦʨʤʘʣʴʥʳʭ ʮʠʨʢʘʜʥʳʭ ʨʠʪʤʦʚ, ʠʟ-ʟʘ ʯʝʛʦ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʦʜʲʝʤ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ (ʚʧʣʦʪʴ ʜʦ ʨʘʟʚʠʪʠʷ ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʛʦ ʢʨʠʟʘ) 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ 16ï24 ʯʘʩʦʚ. ʇʦʵʪʦʤʫ ʩ ʧʦʟʠʮʠʠ ʭʨʦʥʦʧʘʪʦʣʦʛʠʠ, ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ 

ʩʯʠʪʘʝʪʩʷ ʧʨʝʚʝʥʪʠʚʥʘʷ ʩʭʝʤʘ ʭʨʦʥʦʪʝʨʘʧʠʠ ɸɻ, ʢʦʛʜʘ ʪʦʪ ʠʣʠ ʠʥʦʡ ʛʠʧʦʪʝʥʟʠʚʥʳʡ ʧʨʝʧʘʨʘʪ 

ʥʘʟʥʘʯʘʝʪʩʷ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʘʢʨʦʬʘʟʳ ɸɼ. ɼʣʷ ʣʝʯʝʥʠʷ ʉʉɿ ʙʳʣ ʪʘʢʞʝ ʧʨʝʜʣʦʞʝʥ ʤʝʪʦʜ 

ʩʦʚʧʘʜʝʥʠʷ ʘʢʨʦʬʘʟ (ʚʨʝʤʝʥʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ð ɸɼ ʠ ʏʉʉ). 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʩʦʚʧʘʜʝʥʠʝ ʘʢʨʦʬʘʟ ɸɼ ʠ ʏʉʉ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʤ 

ʘʨʛʫʤʝʥʪʦʤ ʚ ʧʦʣʴʟʫ ʥʘʟʥʘʯʝʥʠʷ ʙʝʪʘ-ʘʜʨʝʥʦʙʣʦʢʘʪʦʨʦʚ, ʘ ʥʝʩʦʚʧʘʜʝʥʠʝ ʘʢʨʦʬʘʟ ʷʚʣʷʝʪʩʷ 

ʧʦʚʦʜʦʤ ʜʣʷ ʥʘʟʥʘʯʝʥʠʷ ʜʨʫʛʠʭ ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʠʥʛʠʙʠʪʦʨʦʚ 

ɸʇʌ. 

ʇʨʝʚʝʥʪʠʚʥʳʡ ʤʝʪʦʜ ʭʨʦʥʦʪʝʨʘʧʠʠ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ [94]: ʦʪʢʘʟ ʦʪ ʧʨʠʝʤʘ 

ʥʠʪʨʘʪʦʚ ʥʦʯʴʶ, ʢʦʛʜʘ ʨʠʩʢ ʧʨʠʩʪʫʧʦʚ ʩʪʝʥʦʢʘʨʜʠʠ ʤʠʥʠʤʘʣʝʥ, ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ 

ʨʘʟʚʠʪʠʷ ʪʦʣʝʨʘʥʪʥʦʩʪʠ; ʧʨʠʝʤ ʘʩʧʠʨʠʥʘ ʫʪʨʦʤ, ʢʦʛʜʘ ʚʷʟʢʦʩʪʴ ʢʨʦʚʠ ʧʦʚʳʰʝʥʘ, ʜʣʷ 

ʫʩʠʣʝʥʠʷ ʘʥʪʠʘʛʨʝʛʘʥʪʥʦʛʦ ʵʬʬʝʢʪʘ;  ʚʪʦʨʠʯʥʳʡ ʧʨʝʚʝʥʪʠʚʥʳʡ ʧʨʠʝʤ ɓ1-ʘʜʨʝʥʦʙʣʦʢʘʪʦʨʦʚ, 

ʵʬʬʝʢʪ ʢʦʪʦʨʳʭ ʤʘʢʩʠʤʘʣʝʥ ʚ ʫʪʨʝʥʥʠʝ ʯʘʩʳ; ʥʦʚʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʬʦʨʤʳ ʚʝʨʘʧʘʤʠʣʘ, 

ʩʦʜʘʥʥʳʝ ʜʣʷ ʢʦʥʪʨʦʣʷ ɸɼ ʠ ʏʉʉ, ʧʨʠʥʠʤʘʝʤʳʝ ʥʘ ʥʦʯʴ, ʦʢʦʣʦ 22 ʯʘʩʦʚ; ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʳʝ 

ʪʘʙʣʝʪʠʨʦʚʘʥʥʳʝ ʬʦʨʤʳ ʪʝʦʬʠʣʣʠʥʘ, ʥʘʟʥʘʯʘʝʤʳʝ ʚ ʚʝʯʝʨʥʠʝ ʯʘʩʳ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 

ʥʦʯʥʳʭ ʧʨʠʩʪʫʧʦʚ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ; ʧʨʠʝʤ ʩʪʘʪʠʥʦʚ ʚ ʫʪʨʝʥʥʠʝ ʯʘʩʳ, ʢʦʛʜʘ ʩʠʥʪʝʟ 

ʭʦʣʝʩʪʝʨʠʥʘ ʧʝʯʝʥʴʶ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʝʥ; ʦʜʥʦʢʨʘʪʥʳʡ ʧʨʠʝʤ ʘʥʪʘʛʦʥʠʩʪʦʚ H2-ʨʝʮʝʧʪʦʨʦʚ 

ʛʠʩʪʘʤʠʥʘ ʚ ʚʝʯʝʨʥʠʝ ʯʘʩʳ, ʧʨʠʝʤ ʠʥʛʠʙʠʪʦʨʦʚ ʧʨʦʪʦʥʥʦʡ ʧʦʤʧʳ ʚ ʫʪʨʝʥʥʠʝ ʯʘʩʳ; 

ɺʪʦʨʦʡ ʩʧʦʩʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʦ ʧʨʠʥʮʠʧʘʤ ʭʨʦʥʦʪʝʨʘʧʠʠ 

ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʫʞʝ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʠʟʤʝʥʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʝʱʝʩʪʚ ʚ ʢʨʦʚʠ ʠ ʪʢʘʥʷʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʟʜʦʨʦʚʦʛʦ 

ʠʥʜʠʚʠʜʫʫʤʘ ʙʠʦʨʠʪʤʦʤ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʵʪʦʪ ʩʧʦʩʦʙ ʦʙʦʟʥʘʯʘʝʪʩʷ ʢʘʢ ʠʤʠʪʘʮʠʦʥʥʳʡ ʤʝʪʦʜ 

ʭʨʦʥʦʪʝʨʘʧʠʠ. ʆʥ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʟʘʤʝʩʪʠʪʝʣʴʥʦʡ ʛʦʨʤʦʥʘʣʴʥʦʡ ʪʝʨʘʧʠʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʥʘʟʥʘʯʝʥʠʠ ʚ ʫʪʨʝʥʥʠʝ ʯʘʩʳ ʤʝʪʠʣʧʨʝʜʥʠʟʦʣʦʥʘ, ʪʝʩʪʦʩʪʝʨʦʥʘ [94]. 

ʊʨʝʪʠʡ ʤʝʪʦʜ ʭʨʦʥʦʪʝʨʘʧʠʠ [94] ʦʩʥʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʠ 

ʥʝʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʜʣʷ ʥʘʚʷʟʳʚʘʥʠʷ ʦʨʛʘʥʠʟʤʫ ʙʦʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʠʪʤʦʚ, 

ʧʨʠʙʣʠʞʘʶʱʠʭʩʷ ʢ ʥʦʨʤʘʣʴʥʳʤ ʨʠʪʤʘʤ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ. ʕʪʦʪ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʩʧʦʩʦʙʦʤ ʦʧʪʠʤʠʟʘʮʠʠ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ, ʥʦ ʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʡ ʬʦʨʤʦʡ ʣʝʯʝʥʠʷ, 

ʩʧʦʩʦʙʦʤ ʥʦʨʤʘʣʠʟʘʮʠʠ ʥʘʨʫʰʝʥʥʳʭ ʬʫʥʢʮʠʡ ʙʠʦʩʠʩʪʝʤ ʚʦʟʜʝʡʩʪʚʠʷʤʠ, ʧʨʠʤʝʥʷʝʤʳʤʠ ʩ 

ʫʯʝʪʦʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʭ ʚʨʝʤʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʄʝʪʦʜ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʧʫʣʴʩ-ʪʝʨʘʧʠʠ 

(ʚʚʝʜʝʥʠʝ ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ ʚʳʩʦʢʠʭ ʜʦʟ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ, 

ʮʠʪʦʩʪʘʪʠʢʦʚ). 

ɺʨʝʤʷ ʧʨʠʝʤʘ ʣʝʢʘʨʩʪʚ ʦʪ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʣʝʯʝʥʠʶ ɸɻ ʥʝ ʦʧʨʝʜʝʣʷʶʪ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʜʣʷ ʣʝʯʝʥʠʷ 

ʧʨʝʧʘʨʘʪʘʤʠ, ʩʥʠʞʘʶʱʠʤʠ ɸɼ, ʥʦ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʨʝʢʦʤʝʥʜʘʮʠʝʡ ʢʣʠʥʠʮʠʩʪʦʚ 

ʷʚʣʷʝʪʩʷ ʫʪʨʝʥʥʝʝ ʣʝʯʝʥʠʝ. ʆʜʥʘʢʦ ʥʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ Hygia Chronotherapy 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠʝʤ ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʝʨʝʜ ʩʥʦʤ ʩʚʷʟʘʥ ʩ ʣʫʯʰʠʤ 

ʢʦʥʪʨʦʣʝʤ ɸɼ ʠ ʩʥʠʞʝʥʠʝʤ ʨʠʩʢʘ ʉʉɿ ʥʘ 45% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʠʝʤʦʤ ʣʝʢʘʨʩʪʚ ʫʪʨʦʤ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ5. 2021 

https://doi.org/10.33619/2414-2948/66 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 165 

 

ʧʦʩʣʝ ʧʨʦʙʫʞʜʝʥʠʷ [95]. ʕʪʦ ʤʥʦʛʦʮʝʥʪʨʦʚʦʝ ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʧʨʦʩʧʝʢʪʠʚʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ ʠ ʚʢʣʶʯʘʣʦ 19 084 ʧʘʮʠʝʥʪʘ 

ʩ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ (10 614 ʤʫʞʯʠʥ ʠ 8470 ʞʝʥʱʠʥ), ʢʦʪʦʨʳʤ ʙʳʣʦ ʥʘʟʥʘʯʝʥʦ 

ʙʦʣʝʝ ʦʜʥʦʛʦ ʧʨʝʧʘʨʘʪʘ, ʩʥʠʞʘʶʱʝʛʦ ʘʜ. ʇʘʮʠʝʥʪʳ ʙʳʣʠ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʳ, ʯʪʦʙʳ ʧʨʠʥʷʪʴ 

ʚʩʶ ʩʚʦʶ ʩʫʪʦʯʥʫʶ ʜʦʟʫ ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʣʠʙʦ ʧʝʨʝʜ ʩʥʦʤ, ʣʠʙʦ ʧʦʩʣʝ 

ʧʨʦʙʫʞʜʝʥʠʷ. ɸʤʙʫʣʘʪʦʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ɸɼ ʚ ʪʝʯʝʥʠʝ 48 ʯ ʧʨʦʚʦʜʠʣʩʷ ʠʩʭʦʜʥʦ ʠ ʧʨʠ 

ʢʘʞʜʦʤ ʧʣʘʥʦʚʦʤ ʧʦʩʝʱʝʥʠʠ ʢʣʠʥʠʢʠ. ʇʦʩʣʝ ʤʝʜʠʘʥʳ ʚ 6,3 ʛʦʜʘ ʛʨʫʧʧʘ ʣʝʯʝʥʠʷ ʧʝʨʝʜ ʩʥʦʤ 

ʫʣʫʯʰʠʣʘ ʢʦʥʪʨʦʣʴ ɸɼ ʩ ʙʦʣʝʝ ʥʠʟʢʠʤ ʩʠʩʪʦʣʠʯʝʩʢʠʤ ɸɼ ʚʦ ʩʥʝ (ʉɸɼ) ʠ ʙʦʣʴʰʠʤ 

ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʩʥʠʞʝʥʠʝʤ ʩʘʜ ʚʦ ʚʨʝʤʷ ʩʥʘ (ʪʦ ʝʩʪʴ ʩʥʠʞʝʥʠʝʤ ɸɼ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʛʨʫʧʧʦʡ ʫʪʨʝʥʥʝʛʦ ʣʝʯʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʧʝʨʚʠʯʥʳʡ ʠʩʭʦʜ ʉʉɿ (ʩʦʯʝʪʘʥʠʝ ʩʤʝʨʪʠ ʦʪ ʉʉɿ, 

ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ, ʢʦʨʦʥʘʨʥʦʡ ʨʝʚʘʩʢʫʣʷʨʠʟʘʮʠʠ, ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʠʣʠ 

ʠʥʩʫʣʴʪʘ) ʧʨʦʠʟʦʰʝʣ ʫ ʤʝʥʴʰʝʛʦ ʯʠʩʣʘ ʧʘʮʠʝʥʪʦʚ ʚ ʛʨʫʧʧʝ ʣʝʯʝʥʠʷ ʥʘ ʥʦʯʴ, ʯʝʤ ʚ ʛʨʫʧʧʝ 

ʣʝʯʝʥʠʷ ʫʪʨʦʤ (ʆʈ 0,55, 95% ɼʠ 0,50ï0,61). ɸʥʘʣʠʟ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʝʨʚʠʯʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʘ ʧʦʢʘʟʘʣ ʩʭʦʜʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʨʝʤʷ ʣʝʯʝʥʠʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʚʘʞʥʦ 

ʜʣʷ ʢʦʥʪʨʦʣʷ ɸɼ ʠ ʟʘʱʠʪʳ ʦʪ ʉʉɿ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʤʝʭʘʥʠʟʤ ʜʣʷ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʦʟʠʨʦʚʘʥʠʷ 

ʧʝʨʝʜ ʩʥʦʤ ʥʝʷʩʝʥ. ʊʝʢʫʱʠʝ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʠʩʧʳʪʘʥʠʷ, ʦʮʝʥʠʚʘʶʱʠʝ ʩʨʦʢʠ 

ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʦʛʦ ʣʝʯʝʥʠʷ, ʤʦʛʫʪ ʜʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʦʣʠ ʮʠʨʢʘʜʥʳʭ 

ʩʭʝʤ (ʢʘʨʪʠʥ) ʣʝʯʝʥʠʷ [95]. 

ɼʦʟʠʨʦʚʢʘ ʧʨʝʧʘʨʘʪʘ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ ʧʨʠ ɸɻ ʤʦʞʝʪ ʩʥʠʟʠʪʴ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʉʉɿ [96]. 

ʇʨʠʝʤ ʥʘʟʥʘʯʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʣʝʯʝʥʠʷ ɸɻ ʧʝʨʝʜ ʩʥʦʤ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʮʠʨʢʘʜʥʦʤʫ 

ʨʠʪʤʫ ʦʨʛʘʥʠʟʤʘ ʫʩʠʣʠʪʴ ʠʭ ʜʝʡʩʪʚʠʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢʘʢ ʢ ʣʫʯʰʝʤʫ ʢʦʥʪʨʦʣʶ ɸɼ, ʪʘʢ ʠ ʢ 

ʙʦʣʴʰʝʤʫ ʩʥʠʞʝʥʠʶ ʨʠʩʢʘ ʩʝʨʴʝʟʥʳʭ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʩʦʙʳʪʠʡ, ʧʨʝʜʧʦʣʘʛʘʝʪ ʢʨʫʧʥʦʝ 

ʠʩʧʘʥʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ çʕʪʦ ʥʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ 

ʢʨʫʧʥʳʤ ʠʟ ʢʦʛʜʘ-ʣʠʙʦ ʧʨʦʚʦʜʠʚʰʠʭʩʷ ʚ ʦʙʣʘʩʪʠ ʭʨʦʥʦʪʝʨʘʧʠʠ ʛʠʧʝʨʪʦʥʠʠ ʠ ʩ ʩʘʤʦʡ 

ʜʣʠʪʝʣʴʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʥʘʙʣʶʜʝʥʠʷè [96]. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ Chronotherapy ʙʳʣʦ 

ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʦ ʙʦʣʝʝ 19 000 ʧʘʮʠʝʥʪʦʚ ʩ ɸɻ, ʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʣʠ ʩʚʦʠ ʣʝʢʘʨʩʪʚʘ - 

ʙʣʦʢʘʪʦʨʳ ʨʝʮʝʧʪʦʨʦʚ ʘʥʛʠʦʪʝʥʟʠʥʘ (ɹʈɸ), ʠʥʛʠʙʠʪʦʨʳ ɸʇʌ, ʙʣʦʢʘʪʦʨʳ ʢʘʣʴʮʠʝʚʳʭ 

ʢʘʥʘʣʦʚ, ʙʝʪʘ-ʙʣʦʢʘʪʦʨʳ ʠ/ʠʣʠ ʜʠʫʨʝʪʠʢʠ-ʫʪʨʦʤ ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʩʥʦʤ. ɺ ʩʨʝʜʥʝʤ 

ʯʝʨʝʟ 6,3 ʛʦʜʘ ʫ ʣʶʜʝʡ, ʧʨʠʥʠʤʘʚʰʠʭ ʣʝʢʘʨʩʪʚʘ ʥʦʯʴʶ, ʘ ʥʝ ʫʪʨʦʤ, ʥʘʙʣʶʜʘʣʦʩʴ ʙʦʣʴʰʝʝ 

ʩʥʠʞʝʥʠʝ ʩʨʝʜʥʝʛʦ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʠ ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʚʦ ʚʨʝʤʷ ʩʥʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥʪʦʚ ʚ ʥʦʯʥʦʡ ʛʨʫʧʧʝ ʙʳʣʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʢʘʢ çʥʝʜʠʧʧʝʨʳè, 

ʪʝʨʤʠʥ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʜʦʩʪʠʛʘʶʪ ʩʨʝʜʥʝʛʦ ʩʥʠʞʝʥʠʷ 

ʥʘ 10% ʠʣʠ ʙʦʣʝʝ ʚʦ ʚʨʝʤʷ ʩʥʘ (37% ʧʨʦʪʠʚ 50%). ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦ, ʯʪʦ ʚ ʛʨʫʧʧʝ ʥʦʯʥʦʛʦ 

ʧʨʠʝʤʘ ʣʝʢʘʨʩʪʚ ʥʘʙʣʶʜʘʣʦʩʴ 45%-ʥʦʝ ʩʥʠʞʝʥʠʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʧʝʨʚʠʯʥʦʡ ʢʦʥʝʯʥʦʡ 

ʪʦʯʢʠ ʠʤ, ʢʦʨʦʥʘʨʥʦʡ ʨʝʚʘʩʢʫʣʷʨʠʟʘʮʠʠ, ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ, ʠʰʝʤʠʯʝʩʢʦʛʦ 

ʠʥʩʫʣʴʪʘ, ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʛʦ ʠʥʩʫʣʴʪʘ ʠ ʩʤʝʨʪʠ ʦʪ ʉʉɿ. ʈʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʘʥʘʣʦʛʠʯʥʳ ʜʣʷ 

ʚʪʦʨʠʯʥʳʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʢʦʥʝʯʥʳʭ ʪʦʯʝʢ ʠʥʩʫʣʴʪʘ, ʢʦʨʦʥʘʨʥʳʭ ʩʦʙʳʪʠʡ ʠ ʩʝʨʜʝʯʥʳʭ 

ʩʦʙʳʪʠʡ [96]. 

ɸɼ ʚʦ ʩʥʝ ʷʚʣʷʝʪʩʷ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʉʉɿ. ʇʘʮʠʝʥʪʦʚ ʙʳʣʠ 

ʨʘʥʜʦʤʠʟʠʨʦʚʘʣʠ ʥʘ ʜʥʝʚʥʳʝ ʠʣʠ ʥʦʯʥʳʝ ʩʪʨʘʪʝʛʠʠ ʚ ʧʝʨʠʦʜ ʩ 2008 ʧʦ 2018 ʛʦʜ, ʧʨʠʯʝʤ 

ʚʨʘʯʠ ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ ʥʘʟʥʘʯʘʣʠ ʠʤ ʪʝʨʘʧʠʶ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ ʤʦʥʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʙʳʣʠ ʚʘʣʩʘʨʪʘʥ ʠʣʠ ʪʝʣʤʠʩʘʨʪʘʥ, 

ʕʥʘʣʘʧʨʠʣ ʠʣʠ ʈʘʤʠʧʨʠʣ ʠ ɸʤʣʦʜʠʧʠʥ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʩʪʨʘʪʝʛʠʷʤʠ ʜʚʦʡʥʦʛʦ 

ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ ʙʳʣʠ ʠʥʛʠʙʠʪʦʨʳ ɹʈɸ/ɸʇʌ ʧʣʶʩ ʤʦʯʝʛʦʥʥʦʝ ʩʨʝʜʩʪʚʦ, ʢʦʪʦʨʳʤ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʙʳʣ ʛʠʜʨʦʭʣʦʨʦʪʠʘʟʠʜ ʚ ʜʦʟʘʭ ʜʦ 25 ʤʛ/ʩʫʪ.  

ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʘʮʠʝʥʪʘʤ ʠʟʤʝʨʷʣʠ ʦʬʠʩʥʦʝ ʘʨʪʝʨʠʘʣʴʥʦʝ 
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ʜʘʚʣʝʥʠʝ ʧʨʠ ʢʘʞʜʦʤ ʧʦʩʝʱʝʥʠʠ ʠ ʜʘʚʘʣʠ ʘʤʙʫʣʘʪʦʨʥʳʝ ʤʦʥʠʪʦʨʳ ʜʣʷ ʥʦʰʝʥʠʷ ʚ ʪʝʯʝʥʠʝ 

48 ʯʘʩʦʚ. ʕʪʠ ʚʠʟʠʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʝʞʝʛʦʜʥʦ ʠʣʠ ʯʘʱʝ, ʝʩʣʠ ɸɻ ʙʳʣʘ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʠʣʠ 

ʝʩʣʠ ʧʘʮʠʝʥʪʳ ʠʤʝʣʠ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʜʠʘʙʝʪ, ʭʨʦʥʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ 

ʧʦʯʝʢ ʠʣʠ ʚ ʧʨʦʰʣʦʤ ʠʤʝʣʠ ʉʉɿ [97]. 

ʍʨʦʥʦʪʝʨʘʧʠʷ ʜʣʷ ʣʝʯʝʥʠʷ ɸɻ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʦʙʩʪʨʫʢʪʠʚʥʳʤ ʘʧʥʦʵ ʩʥʘ. ʆʙʩʪʨʫʢʪʠʚʥʦʝ 

ʘʧʥʦʵ ʩʥʘ (ʉʆɸʉ) ʠ ɸɻ ʧʦʨʘʞʘʶʪ ʙʦʣʝʝ 100 ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ ʚ ʉʐɸ ʠ ʟʘ ʨʫʙʝʞʦʤ [97ï

99]. ɸɻ ʠ ʦʙʩʪʨʫʢʪʠʚʥʦʝ ʘʧʥʦʵ ʩʥʘ (ʉʆɸʉ) ʩʚʷʟʘʥʳ ʩ ʧʦʚʳʰʝʥʥʳʤ ʨʠʩʢʦʤ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʩʦʙʳʪʠʡ. ʂʦʤʦʨʙʠʜʥʘʷ ɸɻ ʩ ʉʆɸʉ ʯʘʩʪʦ ʨʝʟʠʩʪʝʥʪʥʘ ʢ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʤʫ ʣʝʯʝʥʠʶ. ʍʨʦʥʦʪʝʨʘʧʠʷ, ʚʳʙʦʨ ʚʨʝʤʝʥʠ ʣʝʯʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʮʠʨʢʘʜʥʳʭ ʨʠʪʤʘʭ, ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʮʝʥʥʳʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʦʥʪʨʦʣʷ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ (ɸɼ) ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉʆɸʉ.  ɹʳʣʠ ʠʟʫʯʝʥʳ 

ʨʘʟʣʠʯʥʳʝ ʠʩʭʦʜʳ. ʀʟ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʠʟʫʯʘʣʦʩʴ ʩʨʝʜʥʝʝ ʜʥʝʚʥʦʝ ʠ ʩʨʝʜʥʝʝ 

ʥʦʯʥʦʝ ɸɼ, ʚʩʝ, ʢʨʦʤʝ ʦʜʥʦʛʦ, ʦʙʥʘʨʫʞʠʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʠʩʭʦʜʥʳʤ ʫʨʦʚʥʝʤ ʚ ʦʙʝʠʭ ʧʝʨʝʤʝʥʥʳʭ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʣʝʢʘʨʩʪʚʘ ʠʣʠ 

ʚʨʝʤʝʥʠ ʣʝʯʝʥʠʷ. ʀʟ ʯʝʪʳʨʝʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʠʟʫʯʘʣʩʷ ʧʘʪʪʝʨʥ ʩʥʠʞʝʥʠʷ ɸɼ, ʚ 

ʜʚʫʭ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʮʝʥʪʘ ʫʯʘʩʪʥʠʢʦʚ ʩ ʥʦʨʤʘʣʴʥʳʤ 

ʧʘʪʪʝʨʥʦʤ ʩʥʠʞʝʥʠʷ, ʚ ʦʜʥʦʤ-ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ, ʘ ʚ ʦʜʥʦʤ-ʦʪʩʫʪʩʪʚʠʝ 

ʫʚʝʣʠʯʝʥʠʷ. ʆʜʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʪʝʤʘʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʦʙʱʘʶʪ ʦ ʚʣʠʷʥʠʠ ʥʘ 

ʩʢʘʯʦʢ ɸɼ ʚʦ ʩʥʝ ʚʪʦʨʠʯʥʦʛʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʠʧʦʢʩʝʤʠʠ ʠ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʨʘʥʥʝʤʫ 

ʫʪʨʝʥʥʝʤʫ ʩʢʘʯʢʫ ɸɼ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ɓ-ʙʣʦʢʘʪʦʨ ʂʘʨʚʝʜʠʣʦʣ ʙʳʣ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʝʥ ʚ ʩʥʠʞʝʥʠʠ ʚʳʟʚʘʥʥʦʛʦ ʛʠʧʦʢʩʠʝʡ ʩʢʘʯʢʘ ɸɼ ʚʦ ʩʥʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʙʣʦʢʘʪʦʨ 

ʢʘʣʴʮʠʝʚʳʭ ʢʘʥʘʣʦʚ ʅʠʬʝʜʠʧʠʥ ʙʳʣ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʝʥ ʚ ʩʥʠʞʝʥʠʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʫʪʨʝʥʥʝʛʦ ʩʢʘʯʢʘ ɸɼ, ʘ ʩʝʣʝʢʪʠʚʥʳʡ ʢʦʥʢʫʨʝʥʪʥʳʡ ʙʣʦʢʘʪʦʨ ʧʦʩʪʩʠʥʘʧʪʠʯʝʩʢʠʭ Ŭ1-

ʘʜʨʝʥʦʨʝʮʝʧʪʦʨʦʚ ð ɼʦʢʩʘʟʦʟʠʥ ʙʳʣ ʵʬʬʝʢʪʠʚʝʥ ʚ ʩʥʠʞʝʥʠʠ ʦʙʦʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʦʜʥʦʛʦ 

ʧʘʮʠʝʥʪʘ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʥʦʯʥʦʝ ʠ ʜʥʝʚʥʦʝ ʚʚʝʜʝʥʠʝ 

ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʫʣʫʯʰʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ɸɼ ʫ ʚʟʨʦʩʣʳʭ. ʉʦʚʨʝʤʝʥʥʘʷ ʣʠʪʝʨʘʪʫʨʘ ʥʝʜʦʩʪʘʪʦʯʥʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ 

ʥʘʜʝʞʥʳʝ ʚʳʚʦʜʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʭʨʦʥʦʪʝʨʘʧʠʠ ʚ ʮʝʣʝʚʦʡ ʧʦʧʫʣʷʮʠʠ. ʋʩʧʝʭ, 

ʦʪʤʝʯʝʥʥʳʡ ʚ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠʷ ʵʪʦʛʦ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʙʫʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [99]. 

ʍʨʦʥʦʪʝʨʘʧʠʷ ɸɻ. ʉ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʟʥʘʥʠʡ ʦ ʪʦʤ, ʯʪʦ ʮʠʨʢʘʜʥʳʡ ʨʠʪʤ ʩʫʱʝʩʪʚʫʝʪ 

ʚ ʢʘʞʜʦʡ ʢʣʝʪʢʝ ʠ ʚʦ ʚʩʝʭ ʩʠʩʪʝʤʘʭ ʦʨʛʘʥʦʚ, ʨʘʩʪʝʪ ʠʥʪʝʨʝʩ ʢ ʚʦʟʤʦʞʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʘʤ 

ʭʨʦʥʦʪʝʨʘʧʠʠ ʧʨʠ ʤʥʦʛʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ. ʉʫʱʝʩʪʚʫʝʪ [100],  ʭʦʨʦʰʦ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʘʷ 24-

ʯʘʩʦʚʘʷ ʢʘʨʪʠʥʘ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʩ ʫʪʨʝʥʥʠʤ ʚʩʧʣʝʩʢʦʤ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʥʘʙʣʶʜʘʝʤʦʤʫ ʫʪʨʝʥʥʝʤʫ ʫʚʝʣʠʯʝʥʠʶ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʭ ʩʦʙʳʪʠʡ. ʀʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʣʦʩʴ, ʯʪʦ ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʘʷ ʪʝʨʘʧʠʷ ʚʢʣʶʯʘʝʪ 

ʫʪʨʝʥʥʠʝ ʜʦʟʳ, ʦʙʳʯʥʦ ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʥʠʞʝʥʠʝ ʜʥʝʚʥʳʭ ʩʢʘʯʢʦʚ ʘʨʪʝʨʠʘʣʴʥʦʛʦ 

ʜʘʚʣʝʥʠʷ, ʥʦ ʦʪʩʫʪʩʪʚʠʝ ʥʦʯʥʦʛʦ ʩʥʠʞʝʥʠʷ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʪʘʢʞʝ ʩʚʷʟʘʥʦ ʩ 

ʧʦʚʳʰʝʥʥʳʤ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʤ ʨʠʩʢʦʤ. ʂ ʙʦʣʴʰʝʤʫ ʵʬʬʝʢʪʠʚʥʦ ʩʥʠʞʘʷ ʥʦʯʥʦʝ 

ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʠ ʚʩʝ ʝʱʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʷ ʫʪʨʝʥʥʝʤʫ ʩʢʘʯʢʫ ʘʨʪʝʨʠʘʣʴʥʦʛʦ 

ʜʘʚʣʝʥʠʷ, ʚ ʨʷʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʧʝʨʝʤʝʱʝʥʠʝ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ 

ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʳʭ ʩʨʝʜʩʪʚ ʩ ʫʪʨʝʥʥʝʛʦ ʧʨʠʝʤʘ ʥʘ ʥʦʯʴ. ʉʦʚʩʝʤ ʥʝʜʘʚʥʦ ʪʘʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʨʦʥʦʪʝʨʘʧʠʠ ʠʟʫʯʘʣʠ ʧʦʧʫʣʷʮʠʠ ʢʦʤʦʨʙʠʜʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʢʣʶʯʘʷ 

ʦʙʩʪʨʫʢʪʠʚʥʦʝ ʘʧʥʦʵ ʩʥʘ, ʭʨʦʥʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʯʝʢ ʠʣʠ ʜʠʘʙʝʪ. ʉʫʤʤʠʨʫʷ [100], 

ʦʩʥʦʚʥʳʝ ʚʳʚʦʜʳ ʧʦʩʣʝʜʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ (2013ï2017  ʛʛ.). ɺ ʮʝʣʦʤ ʥʦʯʥʦʝ 

ʚʚʝʜʝʥʠʝ ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʳʭ ʩʨʝʜʩʪʚ ʫʣʫʯʰʘʣʦ ʦʙʱʝʝ 24-ʯʘʩʦʚʦʝ ɸɼ ʧʨʦʬʠʣʠ ʚʥʝ 
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ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʧʘʪʦʣʦʛʠʠ ʟʘʙʦʣʝʚʘʥʠʷ. ʆʜʥʘʢʦ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʭ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʩʠʣʦʡ. 

ʂʨʦʤʝ ʪʦʛʦ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʤʝʭʘʥʠʟʤʦʚ, ʩ ʧʦʤʦʱʴʶ 

ʢʦʪʦʨʳʭ ʭʨʦʥʦʪʝʨʘʧʠʷ ʷʚʣʷʝʪʩʷ ʧʦʣʝʟʥʦʡ, ʤʦʛʫʪ ʧʦʤʦʯʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʠ ʨʫʢʦʚʦʜʷʱʠʭ ʧʨʠʥʮʠʧʦʚ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʚʚʝʜʝʥʠʷ [100]. 

ʍʨʦʥʦʪʝʨʘʧʠʷ ʩ ʧʦʤʦʱʴʶ ʤʝʜʠʢʘʤʝʥʪʦʚ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʧʝʮʠʘʣʴʥʦ ʧʦʜʦʙʨʘʥʥʦʝ 

ʚʨʝʤʷ ʧʨʠʝʤʘ ʜʦʟ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʩʫʪʦʯʥʳʤʠ ʨʠʪʤʘʤʠ ʦʨʛʘʥʠʟʤʘ ʠ 

ʧʦʚʝʜʝʥʯʝʩʢʠʤʠ ʧʘʪʪʝʨʥʘʤʠ, ʯʪʦʙʳ ʫʚʝʣʠʯʠʪʴ ʙʣʘʛʦʪʚʦʨʥʳʝ ʵʬʬʝʢʪʳ ʠ/ʠʣʠ ʩʚʝʩʪʠ ʢ 

ʤʠʥʠʤʫʤʫ ʣʶʙʳʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʵʬʬʝʢʪʳ ʣʝʢʘʨʩʪʚ ʚ ʪʝʯʝʥʠʝ ʜʥʷ ʠ ʥʦʯʠ. ɽʞʝʜʥʝʚʥʳʝ 

ʧʘʪʪʝʨʥʳ ʧʦʚʝʜʝʥʠʷ, ʚʢʣʶʯʘʷ ʮʠʢʣʳ ʩʥʘ-ʙʦʜʨʩʪʚʦʚʘʥʠʷ, ʦʪʜʳʭʘ-ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʠʪʘʥʠʷ 

ʥʘʪʦʱʘʢ, ʚʣʠʷʶʪ ʥʘ ʩʫʪʦʯʥʳʝ ʢʦʣʝʙʘʥʠʷ ʨʅ ʞʝʣʫʜʢʘ, ʦʧʦʨʦʞʥʝʥʠʝ ʞʝʣʫʜʢʘ, ʚʨʝʤʷ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʥʟʠʪʘ, ʢʨʦʚʦʪʦʢ ʚ ʦʨʛʘʥʘʭ, ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ ʧʝʯʝʥʠ ʠ 

ʬʫʥʢʮʠʶ ʧʦʯʝʢ. ʉʪʝʧʝʥʴ, ʚ ʢʦʪʦʨʦʡ ʚʥʫʪʨʝʥʥʷʷ ʮʠʨʢʘʜʥʘʷ ʩʠʩʪʝʤʘ ʪʘʢʞʝ ʫʧʨʘʚʣʷʝʪ ʵʪʠʤʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʚʘʨʠʘʮʠʷʤʠ, ʥʝ ʦʯʝʥʴ ʭʦʨʦʰʦ ʠʟʫʯʝʥʘ, ʭʦʪʷ , ʚʝʨʦʷʪʥʦ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʬʘʢʪʦʨʦʤ, ʢʦʪʦʨʳʡ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʵʪʠʤʠ ʝʞʝʜʥʝʚʥʳʤʠ ʧʘʪʪʝʨʥʘʤʠ ʧʦʚʝʜʝʥʠʷ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʩʫʤʤʘ ʵʪʠʭ ʩʫʪʦʯʥʳʭ ʮʠʨʢʘʜʥʳʭ (24-ʯʘʩʦʚʳʭ) ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʪʪʝʨʥʦʚ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʙʠʦʜʦʩʪʫʧʥʦʩʪʴ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʣʝʢʘʨʩʪʚʘ ʯʝʨʝʟ 

ʘʙʩʦʨʙʮʠʶ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʤʝʪʘʙʦʣʠʟʤ ʠ ʵʣʠʤʠʥʘʮʠʶ. ʕʬʬʝʢʪʳ ʣʝʢʘʨʩʪʚʘ ʪʘʢʞʝ ʟʘʚʠʩʷʪ ʦʪ 

ʥʘʣʠʯʠʷ ʠ ʬʫʥʢʮʠʠ ʨʝʮʝʧʪʦʨʥʦʛʦ ʫʯʘʩʪʢʘ, ʥʘ ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʤʦʞʝʪ ʚʣʠʷʪʴ ʮʠʨʢʘʜʥʘʷ 

ʩʠʩʪʝʤʘ ʠ ʧʨʝʜʰʝʩʪʚʫʶʱʝʝ ʧʦʚʝʜʝʥʠʝ, ʪʘʢʦʝ ʢʘʢ ʬʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʦʯʝʥʴ ʥʝʤʥʦʛʠʝ ʣʝʢʘʨʩʪʚʘ ʥʘʟʥʘʯʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʩʫʪʦʢ, ʯʪʦʙʳ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʙʣʘʛʦʪʚʦʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠʣʠ ʫʤʝʥʴʰʠʪʴ ʧʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ. ʂʨʦʤʝ ʪʦʛʦ, 

ʚʥʫʪʨʝʥʥʝʝ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʚʨʝʤʷ (ʮʠʨʢʘʜʥʘʷ ʬʘʟʘ) ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ ʫ ʨʘʟʥʳʭ ʣʶʜʝʡ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʚʥʝʰʥʝʤʫ ʯʘʩʦʚʦʤʫ ʚʨʝʤʝʥʠ ʦʜʥʘʢʦ, ʧʦʩʢʦʣʴʢʫ ʪʨʫʜʥʦ ʤʛʥʦʚʝʥʥʦ ʦʮʝʥʠʪʴ 

ʮʠʨʢʘʜʥʫʶ ʬʘʟʫ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʣʝʢʘʨʩʪʚ, ʚʚʦʜʠʤʳʭ ʥʘ 

ʦʩʥʦʚʝ ʚʥʫʪʨʝʥʥʝʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʨʝʤʝʥʠ. ʆʜʥʘʢʦ ʥʝʜʘʚʥʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 12 ʨʘʟʣʠʯʥʳʭ 

ʦʨʛʘʥʦʚ ʥʘ ʤʳʰʠʥʦʡ ʤʦʜʝʣʠ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʙʝʣʢʦʚʳʝ ʤʠʰʝʥʠ 56% ʩʘʤʳʭ ʧʨʦʜʘʚʘʝʤʳʭ 

ʦʩʥʦʚʥʳʭ ʣʝʢʘʨʩʪʚ ɺʆɿ ʢʦʣʝʙʣʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʠʨʢʘʜʥʳʤʠ ʧʨʦʬʠʣʷʤʠ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ 

ʪʦʤ, ʯʪʦ ʭʨʦʥʦʪʝʨʘʧʠʷ, ʢʘʢ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʥʝʰʥʝʛʦ ʯʘʩʦʚʦʛʦ ʚʨʝʤʝʥʠ, ʪʘʢ ʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʚʥʫʪʨʝʥʥʝʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʨʝʤʝʥʠ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠ ʤʦʞʝʪ ʙʳʪʴ ʛʣʘʚʥʳʤ 

ʩʦʦʙʨʘʞʝʥʠʝʤ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʳ. 

ɺ ʮʝʣʦʤ ʥʦʯʥʦʝ ʚʚʝʜʝʥʠʝ ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʫʣʫʯʰʘʣʦ ʦʙʱʠʡ 24-ʯʘʩʦʚʦʡ 

ʧʨʦʬʠʣʴ ɸɼ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʧʘʪʦʣʦʛʠʠ ʠ ʥʝ ʚʳʟʳʚʘʣʦ ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ, 

ʧʦʵʪʦʤʫ ʝʛʦ ʩʣʝʜʫʝʪ ʩʝʨʴʝʟʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʜʣʷ ʣʝʯʝʥʠʷ ɸɻ ʚ ʦʙʱʝʡ ʧʦʧʫʣʷʮʠʠ, ʘ ʪʘʢʞʝ ʧʨʠ 

ɸɻ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ.  

ɼʠʘʙʝʪʠʯʝʩʢʘʷ ʘʩʩʦʮʠʘʮʠʷ ʩʜʝʣʘʣʘ ʪʘʢʫʶ ʨʝʢʦʤʝʥʜʘʮʠʶ, ʯʪʦ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʪʨʘʞʘʝʪ 

ʜʘʣʴʥʝʡʰʫʶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʩʧʝʢʪʠʚʥʳʭ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʙʦʣʴʰʠʭ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʩ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʧʦʣʫʯʠʪʴ ʜʦʩʪʘʪʦʯʥʫʶ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʤʦʱʥʦʩʪʴ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʧʦʜʛʨʫʧʧ. ʂʨʦʤʝ ʪʦʛʦ, ʜʦʢʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʚʳʷʩʥʝʥʠʷ 

ʤʝʭʘʥʠʟʤʦʚ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʭʨʦʥʦʪʝʨʘʧʠʷ ʷʚʣʷʝʪʩʷ ʧʦʣʝʟʥʦʡ, ʤʦʛʫʪ ʧʦʤʦʯʴ ʚ 

ʨʘʟʨʘʙʦʪʢʝ ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʠʭ ʩʚʦʝʚʨʝʤʝʥʥʦʤʫ 

ʚʚʝʜʝʥʠʶ. ʕʪʘ ʦʙʣʘʩʪʴ ʤʦʞʝʪ ʧʨʦʜʚʠʥʫʪʴʩʷ ʜʘʣʴʰʝ, ʩʦʩʨʝʜʦʪʦʯʠʚʰʠʩʴ ʥʘ ʤʝʭʘʥʠʩʪʠʯʝʩʢʦʡ 

ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʢʘʨʩʪʚ ʧʝʨʝʜ ʩʥʦʤ, ʘ ʥʝ ʧʨʦʩʪʦ ʧʝʨʝʤʝʱʘʷ ʣʝʢʘʨʩʪʚʦ ʩ ʫʪʨʘ ʥʘ ʥʦʯʴ 

ʜʦʟʠʨʦʚʘʥʠʝ. ʅʘʧʨʠʤʝʨ, ʤʝʭʘʥʠʟʤʳ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ ʉʉɿ ʠʟ-ʟʘ 
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ʦʪʩʫʪʩʪʚʠʷ ʩʥʠʞʝʥʠʷ ɸɼ, ʧʦʢʘ ʥʝʷʩʥʳ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʠ ʤʝʭʘʥʠʟʤʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʩʚʷʟʘʥʳ ʩʦ ʚʨʝʤʝʥʝʤ ʧʨʠʝʤʘ ʧʠʱʠ, ʨʝʞʠʤʦʤ ʩʥʘ ʠʣʠ ʵʥʜʦʛʝʥʥʳʤʠ ʮʠʨʢʘʜʥʳʤʠ ʨʠʪʤʘʤʠ, 

ʤʦʛʫʪ ʧʦ-ʨʘʟʥʦʤʫ ʚʣʠʷʪʴ ʥʘ ʨʝʛʫʣʷʪʦʨʳ ʘʜ (ʥʘʧʨʠʤʝʨ, ʥʘ ʩʝʨʜʮʝ, ʧʦʯʢʠ ʠʣʠ ʩʦʩʫʜʠʩʪʫʶ 

ʩʠʩʪʝʤʫ). ʇʦʩʣʝʜʥʝʝ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʳ ʜʣʷ ʦʪʜʝʣʴʥʳʭ 

ʣʠʮ, ʪʘʢʠʭ ʢʘʢ ʚʘʭʪʦʚʳʝ ʨʘʙʦʯʠʝ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʩʣʝʜʫʶʪ ʥʝʪʠʧʠʯʥʳʤ ʩʭʝʤʘʤ ʩʥʘ ʠ ʧʠʪʘʥʠʷ 

ʠʣʠ ʨʘʟʨʘʙʦʪʢʝ ʣʝʢʘʨʩʪʚ, ʢʦʪʦʨʳʝ ʦʧʪʠʤʠʟʠʨʫʶʪ ʙʠʦʜʦʩʪʫʧʥʦʩʪʴ ʠ ʥʘʪʫʨʘʣʠʩʪʠʯʝʩʢʠʝ 

ʨʠʪʤʳ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʤʠʰʝʥʝʡ [100]. 

ʀʩʩʣʝʜʦʚʘʥʦ, ʯʪʦ ʜʦʣʷ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ɹɼɻ-ʩʥʘ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʚʷʟʘʥʳ ʩʦ 

ʩʤʝʨʪʥʦʩʪʴʶ ʦʪ ʚʩʝʭ ʧʨʠʯʠʥ. ʕʪʦ ʦʪʢʨʳʪʠʝ ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʩʥʦʤ ʚ ʦʙʱʠʥʥʳʭ ʧʦʧʫʣʷʮʠʷʭ. ʇʨʦʮʝʩʩ ʩʥʘ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʦʩʥʦʚʥʳʝ 

ʬʘʟʳ: ʩʦʥ ʙʝʟ ʙʳʩʪʨʦʛʦ ʜʚʠʞʝʥʠʷ ʛʣʘʟ (NREM) ʠ ʩʦʥ ʩ ʙʳʩʪʨʳʤ ʜʚʠʞʝʥʠʝʤ ʛʣʘʟ (REM). 

ʇʝʨʚʘʷ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʩʪʘʜʠʡ (N1, N2, N3) ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 75% ʜʦ 80% ʦʙʱʝʛʦ ʩʥʘ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʥʘ ʚʪʦʨʫʶ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʤʝʨʥʦ ʦʪ 20% ʜʦ 25% ʦʙʱʝʛʦ ʩʥʘ. ɹʳʩʪʨʳʡ ʩʦʥ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʦʚʦʣʴʪʥʳʤ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʤ ʧʘʪʪʝʨʥʦʤ ʚ ʙʝʪʘ-ʠʣʠ ʪʝʪʘ-ʜʠʘʧʘʟʦʥʝ ʥʘ 

ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʬʝ (ʕʕɻ), ʘ ʪʘʢʞʝ ʦʩʣʘʙʣʝʥʠʝʤ ʤʳʰʝʯʥʦʛʦ ʪʦʥʫʩʘ ʠ ʙʳʩʪʨʳʤ ʩʥʦʤ. 

ʇʦʜʦʙʥʦ ʙʦʜʨʩʪʚʦʚʘʥʠʶ, ɹɼɻ-ʩʦʥ ð ʵʪʦ ʚʳʩʦʢʦʘʢʪʠʚʥʦʝ ʧʩʠʭʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʩʚʷʟʘʥʥʦʝ 

ʩʦ ʩʥʦʚʠʜʝʥʠʷʤʠ, ʧʨʠʦʩʪʘʥʦʚʣʝʥʥʦʡ ʪʝʨʤʦʨʝʛʫʣʷʮʠʝʡ ʠ ʚʝʛʝʪʘʪʠʚʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ [101]. 

ʂʨʦʤʝ ʪʦʛʦ, ɹɼɻ-ʩʦʥ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʥʥʝʤ ʨʘʟʚʠʪʠʠ ʩʝʥʩʦʨʥʳʭ ʩʠʩʪʝʤ (ʟʨʠʪʝʣʴʥʳʭ, 

ʩʣʫʭʦʚʳʭ ʠ ʪ. ʜ.), ʘ ʪʘʢʞʝ ʬʫʥʢʮʠʠ ʦʙʫʯʝʥʠʷ ʠ ʧʘʤʷʪʠ ʧʫʪʝʤ ʠʟʙʠʨʘʪʝʣʴʥʦʛʦ ʧʦʜʜʝʨʞʘʥʠʷ 

ʚʥʦʚʴ ʦʙʨʘʟʦʚʘʥʥʳʭ ʩʠʥʘʧʩʦʚ [102]. 

ɿʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʥʘʢʦʧʠʣʠʩʴ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʩʚʷʟʠ ʙʳʩʪʨʦʛʦ ʩʥʘ ʩ 

ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ɹʦʣʝʝ ʪʦʛʦ, ʧʨʝʜʳʜʫʱʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʝʥʴʰʘʷ ʜʦʣʷ ʙʳʩʪʨʦʛʦ ʩʥʘ ʩʚʷʟʘʥʘ ʩ ʧʦʚʳʰʝʥʥʳʤ 

ʩʦʦʪʥʦʰʝʥʠʝʤ ɸɼ ʚʦ ʩʥʝ ʠ ʙʦʜʨʩʪʚʦʚʘʥʠʠ, ʯʪʦ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ ʨʠʩʢ ʉʉɿ ʠ ʩʤʝʨʪʥʦʩʪʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʘʷ ʬʘʟʘ REM ʫʩʢʦʨʷʝʪ ʚʳʟʜʦʨʦʚʣʝʥʠʝ ʧʦʩʣʝ ʠʥʩʫʣʴʪʘ [102]. 

ʉʪʨʘʪʝʛʠʯʝʩʢʠʡ ʘʩʧʝʢʪ, ʮʠʨʢʘʜʥʳʝ ʨʠʪʤʳ ʚʘʞʥʳ ʜʣʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʬʠʟʠʦʣʦʛʠʠ 

ʠ ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ. ɺʝʜʫʱʠʤ ʬʨʦʥʪʠʨʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʮʠʨʢʘʜʥʦʡ ʙʠʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ 

ʪʨʘʥʩʣʷʮʠʦʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʝ, ʠ ʦʩʦʙʝʥʥʦ ʚ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʤ 

ʟʜʦʨʦʚʴʝ ʠ ʙʦʣʝʟʥʷʭ. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʥʝʜʘʚʥʠʝ ʢʣʠʥʠʯʝʩʢʠʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʠʣʠ ʛʣʫʙʦʢʠʝ ʨʘʟʣʠʯʠʷ ʚ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʫ ʤʫʞʯʠʥ ʠ 

ʞʝʥʱʠʥ. ʋʯʝʪ ʧʦʣʘ ʠ/ʠʣʠ ʛʝʥʜʝʨʘ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ 

ʧʦʣʴʟʫ ʨʝʟʫʣʴʪʘʪʘʤ ʠʥʥʦʚʘʮʠʡ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʜʣʷ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ. ɹʦʣʝʝ ʪʦʛʦ, 

ʫʯʝʪ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʣʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʧʝʨʝʚʦʜʘ ʮʠʨʢʘʜʥʦʡ ʙʠʦʣʦʛʠʠ ʚ 

ʢʣʠʥʠʯʝʩʢʫʶ ʢʘʨʜʠʦʣʦʛʠʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʢʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʢ ʥʦʨʤʘʣʠʟʘʮʠʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠ ʠʟʤʝʥʝʥʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʠʪʤʦʚ ð ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ 

ʬʘʨʤʘʢʦʣʦʛʠʠ XXI  ʚʝʢʘ. 

 

ɺʳʚʦʜʳ 

ʅʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ð ʵʪʦ ʚʥʫʪʨʝʥʥʝʝ ʩʚʦʡʩʪʚʦ ʠ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʤʦʟʛʘ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʝʛʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʅʝʡʨʦʛʝʥʝʪʠʢʘ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʦʤ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʠ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʧʝʨʝʜʦʚʳʝ ʤʝʪʦʜʳ, ʩ ʫʯʘʩʪʠʝʤ 5ʇ-ʤʝʜʠʮʠʥʳ ʠ 5G-ʪʝʭʥʦʣʦʛʠʠ. 

ɻʝʥʝʪʠʯʝʩʢʘʷ ʨʝʛʫʣʷʮʠʠ ʩʥʘ ʯʝʨʝʟ ʮʠʨʢʘʜʥʫʶ ʩʠʩʪʝʤʫ, ʚʣʠʷʥʠʝ ʜʠʩʨʝʛʫʣʷʮʠʠ 

ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʥʘ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ, ʘʢʪʫʘʣʠʟʠʨʦʚʘʣʠ ʨʦʣʴ ʮʠʨʢʘʜʥʳʭ ʯʘʩʦʚ ʚ 

ʫʧʨʘʚʣʝʥʠʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʘʤʠ, ʤʠʢʨʦʙʠʦʪʦʡ ʢʠʰʝʯʥʠʢʘ, ʦʥʢʦʣʦʛʠʝʡ 
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ʠ ʩʪʘʨʝʥʠʝʤ. 

ʄʥʦʛʠʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʛʠʧʧʦʢʘʤʧʝ, ʪʘʢʠʝ ʢʘʢ ʩʠʥʪʝʟ ʙʝʣʢʦʚ ʠ 

ʥʝʡʨʦʤʝʜʠʘʪʦʨʦʚ, ʩʠʥʘʧʪʠʯʝʩʢʘʷ ʚʦʟʙʫʜʠʤʦʩʪʴ ʠ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʥʝʡʨʦʛʦʨʤʦʥʦʚ, 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʮʠʨʢʘʜʥʳʝ ʢʦʣʝʙʘʥʠʷ. ʎʠʨʢʘʜʥʘʷ ʨʝʛʫʣʷʮʠʷ ʣʦʢʘʣʴʥʳʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʛʠʧʧʦʢʘʤʧʝ, ʚʝʨʦʷʪʥʦ, ʷʚʣʷʝʪʩʷ ʤʝʭʘʥʠʟʤʦʤ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʛʦ ʮʠʨʢʘʜʥʘʷ 

ʩʠʩʪʝʤʘ ʥʘʢʣʘʜʳʚʘʝʪ ʚʨʝʤʝʥʥʫʶ ʨʝʛʫʣʷʮʠʶ ʥʘ ʨʘʟʣʠʯʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ. 

ɹɼɻ-ʩʦʥ ð ʵʪʦ ʚʳʩʦʢʦʘʢʪʠʚʥʦʝ ʧʩʠʭʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩʦ ʩʥʦʚʠʜʝʥʠʷʤʠ, 

ʧʨʠʦʩʪʘʥʦʚʣʝʥʥʦʡ ʪʝʨʤʦʨʝʛʫʣʷʮʠʝʡ ʠ ʚʝʛʝʪʘʪʠʚʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ɹɼɻ-ʩʥʘ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʚʷʟʘʥʳ, ʩʦ ʩʤʝʨʪʥʦʩʪʴʶ ʦʪ ʚʩʝʭ ʧʨʠʯʠʥ. ʕʪʦ ʦʪʢʨʳʪʠʝ ʧʦʜʯʝʨʢʠʚʘʝʪ 

ʚʘʞʥʦʩʪʴ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʥʦʤ ʚ ʦʙʱʠʥʥʳʭ ʧʦʧʫʣʷʮʠʷʭ. 

ɹʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʣ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʧʝʨʝʚʦʜʘ ʮʠʨʢʘʜʥʦʡ ʙʠʦʣʦʛʠʠ ʚ 

ʢʣʠʥʠʯʝʩʢʫʶ ʢʘʨʜʠʦʣʦʛʠʶ. 

ʎʠʨʢʘʜʠʘʥʥʘʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʨʝʘʢʪʠʚʥʦʩʪʠ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ ʠ ʘʢʪʠʚʥʦʩʪʠ 

ʬʘʢʪʦʨʦʚ ʩʚʝʨʪʳʚʘʥʠʷ ʢʨʦʚʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʫʪʨʝʥʥʝʡ ʛʠʧʝʨʢʦʘʛʫʣʷʮʠʠ. 

ʎʠʨʢʘʜʥʳʡ ʨʠʪʤ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʘʢʪʠʚʘʮʠʶ ʧʨʦʮʝʩʩʦʚ ʩʚʝʨʪʳʚʘʥʠʷ ʢʨʦʚʠ ʚ 

ʫʪʨʝʥʥʠʝ ʯʘʩʳ ʩ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ ʘʢʪʠʚʘʮʠʝʡ ʬʠʙʨʠʥʦʣʠʟʘ ʚʧʣʦʪʴ ʜʦ ʧʦʣʫʜʥʷ. 

ʉʫʪʦʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʷʟʢʦʩʪʠ ʢʨʦʚʠ, ʧʣʘʟʤʳ ʠ ʛʝʤʘʪʦʢʨʠʪʘ ʩ ʘʢʨʦʬʘʟʦʡ ʚ ʫʪʨʝʥʥʠʝ 

ʯʘʩʳ ʩʦʟʜʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʬʦʥ, ʢʦʪʦʨʳʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʨʫʛʠʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ð 

ʢʦʣʝʙʘʥʠʷʤʠ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʠʟʤʝʥʝʥʠʝʤ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ð ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʟʚʠʪʠʶ ʦʩʪʨʦʡ ʠʰʝʤʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʘ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʣʫʯʘʷʭ ʫʪʨʝʥʥʠʝ ʠʟʤʝʥʝʥʠʷ 

ʛʝʤʦʩʪʘʟʘ ʤʦʛʫʪ ʙʳʪʴ ʨʝʰʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠʰʝʤʠʯʝʩʢʦʛʦ ʠʥʩʫʣʴʪʘ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʭʨʦʥʦʪʝʨʘʧʠʷ ð ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʤʝʪʦʜ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʣʝʯʝʥʠʷ, ʜʣʷ ʦʙʦʩʥʦʚʘʥʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʢʦʪʦʨʦʛʦ ʪʨʝʙʫʝʪʩʷ ʦʮʝʥʢʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʘʟʳ ʮʠʨʢʘʜʠʘʥʥʳʭ ʨʠʪʤʦʚ.  

ʅʦʚʦʝ ʧʦʥʠʤʘʥʠʝ ʤʦʣʝʢʫʣʷʨʥʳʭ ʠ ʢʣʝʪʦʯʥʳʭ ʧʫʪʝʡ, ʧʦ ʢʦʪʦʨʳʤ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ 

ʩʦʙʳʪʠʷ ʧʨʦʠʩʭʦʜʷʪ ʚ ʩʫʪʦʯʥʦʤ ʢʦʣʝʙʘʪʝʣʴʥʦʤ ʧʘʪʪʝʨʥʝ, ʧʦʤʦʞʝʪ ʩʦʟʜʘʪʴ ʥʦʚʳʡ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʣʝʯʝʥʠʶ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʎʠʨʢʘʜʠʘʥʥʘʷ ʜʦʟʠʨʦʚʢʘ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ ʧʨʠ ʘʨʪʝʨʠʘʣʴʥʦʡ 
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ɸʥʥʦʪʘʮʠʷ. ʈʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ (ʉɼ2) ʚ ʤʠʨʝ ʩ ʢʘʞʜʳʤ 

ʛʦʜʦʤ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ ʙʦʣʝʝ ʫʛʨʦʞʘʶʱʠʡ ʭʘʨʘʢʪʝʨ. ʏʪʦʙʳ ʦʩʪʘʥʦʚʠʪʴ ʵʧʠʜʝʤʠʶ ʉɼ2 

ʥʝʦʙʭʦʜʠʤʳ ʥʦʚʳʝ ʟʥʘʥʠʷ ʦ ʧʨʠʯʠʥʘʭ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʧʦʜʭʦʜʘʭ ʢ ʝʛʦ 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʣʝʯʝʥʠʶ. ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ, ʩ ʨʘʟʚʠʪʠʝʤ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ 
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ʪʝʭʥʦʣʦʛʠʡ, ʧʦʣʫʯʝʥʳ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦʙ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʘʭ 

ʨʝʛʫʣʷʮʠʠ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ, ʚʢʣʶʯʘʷ ʤʝʪʠʣʠʨʦʚʘʥʠʝ ɼʅʂ, ʛʠʩʪʦʥʦʚʳʝ ʤʦʜʠʬʠʢʘʮʠʠ ʠ 

ʥʝʢʦʜʠʨʫʶʱʠʝ ʤʠʢʨʦʈʅʂ, ʠʟʤʝʥʝʥʠʷ ʢʦʪʦʨʳʭ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ 

ʥʝʢʦʪʦʨʳʭ ʙʦʣʝʟʥʝʡ, ʚʢʣʶʯʘʷ ʉɼ2. ʊʨʠʛʛʝʨʘʤʠ ʤʦʜʠʬʠʢʘʮʠʡ ʵʪʠʭ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ 

ʤʝʭʘʥʠʟʤʦʚ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʬʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʪʘʢʠʝ ʢʘʢ ʜʠʝʪʘ, 

ʥʠʟʢʘʷ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʚʦʟʜʝʡʩʪʚʠʝ ʤʠʢʨʦʙʦʚ ʠ ʟʘʛʨʷʟʥʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʦʙʨʘʟ ʞʠʟʥʠ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʦʜʠʬʠʢʘʮʠʠ ʤʦʛʫʪ ʠʟʤʝʥʷʪʴ ʵʢʩʧʨʝʩʩʠʶ ʠ ʬʫʥʢʮʠʠ 

ʥʝʢʦʪʦʨʳʭ ʛʝʥʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʙʠʦʩʠʥʪʝʟʝ ʠʥʩʫʣʠʥʘ ʠ ʤʝʪʘʙʦʣʠʟʤʝ ʛʣʶʢʦʟʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ 

ʢ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʠ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ. ʂ ʩʯʘʩʪʴʶ, ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʤʦʞʥʦ 

ʫʩʪʨʘʥʠʪʴ ʧʫʪʝʤ ʙʣʦʢʠʨʦʚʢʠ ʠʣʠ ʘʢʪʠʚʘʮʠʠ ʤʦʜʫʣʠʨʫʶʱʠʭ ʬʝʨʤʝʥʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʝ ʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʤʦʞʝʪ  ʷʚʠʪʴʩʷ ʥʦʚʳʤ ʧʦʜʭʦʜʦʤ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ 

ʪʝʨʘʧʠʠ ʉɼ2.  

 

Abstract. The increase in the incidence of type 2 diabetes mellitus (T2DM) in the world is 

becoming more and more threatening every year. To stop the T2DM epidemic, new knowledge is 

needed about the causes of the development of this disease and approaches to its prevention and 

treatment. In recent decades, with the development of high-throughput technologies, evidence has 

been obtained indicating epigenetic mechanisms of gene expression regulation, including DNA 

methylation, histone modifications, and noncoding microRNAs, changes in which play a key role in 

the pathophysiology of some diseases, including T2DM. Certain environmental factors such as diet, 

physical inactivity, exposure to microbes and pollutants, and lifestyle can trigger modifications to 

these epigenetic mechanisms. In turn, epigenetic modifications can alter the expression and function 

of some genes involved in insulin biosynthesis and glucose metabolism, leading to hyperglycemia 

and insulin resistance. Fortunately, epigenetic changes can be reversed by blocking or activating 

modulating enzymes. Thus, epigenetic reprogramming may be a new approach in the prevention 

and treatment of T2DM. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʪʠʣʠʨʦʚʘʥʠʝ ɼʅʂ, ʤʠʢʨʦʈʅʂ, ʛʠʩʪʦʥʦʚʳʝ ʤʦʜʠʬʠʢʘʮʠʠ, ʵʧʠʛʝʥʦʤ, 

ʤʝʪʘʙʦʣʠʟʤ ʛʣʶʢʦʟʳ, ʛʠʧʝʨʛʣʠʢʝʤʠʷ, ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ. 

 

Keywords: DNA methylation, microRNA, histone modifications, epigenome, glucose 

metabolism, hyperglycemia, insulin resistance. 

 

ɺʚʝʜʝʥʠʝ 

ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 2 ʪʠʧʘ (ʉɼ2) ʷʚʣʷʝʪʩʷ ʥʘʨʫʰʝʥʠʝʤ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʦʝ ʯʘʩʪʦ 

ʩʚʷʟʘʥʦ ʩ ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʚʩʣʝʜʩʪʚʠʝ  ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʠʥʩʫʣʠʥʘ ʙʝʪʘ-ʢʣʝʪʢʘʤʠ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ. ɿʘʙʦʣʝʚʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʦ ʪʘʢʞʝ 

ʠʟʙʳʪʦʯʥʦʡ ʧʨʦʜʫʢʮʠʝʡ ʛʣʶʢʘʛʦʥʘ ʘʣʴʬʘ-ʢʣʝʪʢʘʤʠ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʠ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ ʢ ʠʥʩʫʣʠʥʫ ʚ ʥʝʢʦʪʦʨʳʭ ʪʢʘʥʷʭ, ʚʢʣʶʯʘʷ ʩʢʝʣʝʪʥʳʝ ʤʳʰʮʳ, ʞʠʨʦʚʫʶ 

ʪʢʘʥʴ, ʠ ʧʝʯʝʥʴ [1ï2]. ʉʠʤʧʪʦʤʳ ʉɼ2 ʚʢʣʶʯʘʶʪ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʞʘʞʜʫ ʠ ʛʦʣʦʜ, ʫʯʘʱʝʥʥʦʝ 

ʤʦʯʝʠʩʧʫʩʢʘʥʠʝ, ʧʦʪʝʨʶ ʚʝʩʘ, ʩʣʘʙʦʩʪʴ, ʧʣʦʭʦʝ ʟʨʝʥʠʝ, ʭʨʦʥʠʯʝʩʢʠʝ ʷʟʚʳ, ʯʘʩʪʳʝ ʠʥʬʝʢʮʠʠ 

ʠ ʪʝʤʥʳʝ ʧʷʪʥʘ ʥʘ ʢʦʞʝ [3ï4]. ʇʦʟʜʥʠʝ ʦʩʣʦʞʥʝʥʠʷ ʉɼ2 ʨʘʟʚʠʚʘʶʪʩʷ ʤʝʜʣʝʥʥʦ ʠ, ʩ ʪʝʯʝʥʠʝʤ 

ʚʨʝʤʝʥʠ,  ʤʦʛʫʪ ʥʘʥʝʩʪʠ ʩʝʨʴʝʟʥʳʡ ʫʱʝʨʙ ʟʜʦʨʦʚʴʶ [3]. ʕʪʠ ʦʩʣʦʞʥʝʥʠʷ ʚʢʣʶʯʘʶʪ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʝr ʟʘʙʦʣʝʚʘʥʠʷ, ʜʠʘʙʝʪʠʯʝʩʢʫʶ ʧʦʣʠʥʝʡʨʦʧʘʪʠʶ, ʧʦʯʝʯʥʫʶ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʜʝʬʝʢʪʳ ʟʨʝʥʠʷ, ʷʟʚʳ, ʧʦʪʝʨʶ ʩʣʫʭʘ, ʧʨʦʙʣʝʤʳ ʩ ʢʦʞʝʡ ʠ ʙʦʣʝʟʥʴ 

ɸʣʴʮʛʝʡʤʝʨʘ [3, 5]. ʉɼ2 ʧʝʨʝʜʘʝʪʩʷ ʧʦ ʥʘʩʣʝʜʩʪʚʫ ʠ ʩ ʟʘʙʦʣʝʚʘʥʠʝʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʚʷʟʘʥʳ 
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ʤʫʪʘʮʠʠ ʚ ʥʝ ʤʝʥʝʝ ʯʝʤ ʚ 100 ʛʝʥʘʭ ʠʣʠ ʚʘʨʠʘʥʪʘʭ ʛʝʥʦʚ  [6ï7]. 

ʈʦʩʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʉɼ ʧʨʦʠʩʭʦʜʠʪ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʇʦ ʜʘʥʥʳʤ ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ɼʠʘʙʝʪʠʯʝʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʯʠʩʣʝʥʥʦʩʪʴ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ ʚ ʚʦʟʨʘʩʪʝ 20ï79 ʣʝʪ ʥʘ 1 ʷʥʚʘʨʷ 

2018 ʛ. ʧʨʝʚʳʩʠʣʘ 425 ʤʣʥ [8].  

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʜʘʥʥʳʤ ʨʝʛʠʩʪʨʘ ʙʦʣʴʥʳʭ ʉɼ ʥʘ 1 ʷʥʚʘʨʷ 2019 ʛ. ʩʦʩʪʦʷʣʦ 

ʥʘ ʜʠʩʧʘʥʩʝʨʥʦʤ ʫʯʝʪʝ 4,58 ʤʣʥ ʯʝʣʦʚʝʢ (3,1% ʥʘʩʝʣʝʥʠʷ), ʠʟ ʥʠʭ 92% (4,2 ʤʣʥ.) ð ʉɼ2 [9]. 

ɺ ʉʐɸ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʭ ʩʣʫʯʘʝʚ ʉɼ  ʫʚʝʣʠʯʠʣʘʩʴ ʩ 0,93% ʚ 1958 ʛ. 

ð ʜʦ 7,40% ʚ 2015 ʛ. [10].  

ʀʟ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʩʣʫʯʘʝʚ ʉɼ ʫ ʚʟʨʦʩʣʳʭ ʉɼ2 ʩʦʩʪʘʚʣʷʝʪ ʦʪ 90% ʜʦ 95% [10]. ɺ 

ʂʳʨʛʳʟʩʪʘʥʝ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʉɼ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 2 ʨʘʟʘ, ʘ ʟʘ ʧʦʩʣʝʜʥʠʝ 

15 ʣʝʪ ð ʚ 2,5 ʨʘʟʘ [11].  

ʌʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʟʘʙʦʣʝʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʫʧʦʪʨʝʙʣʝʥʠʝ ʟʘʧʘʜʥʳʭ ʜʠʝʪ, ʠʟʙʳʪʦʯʥʘʷ ʤʘʩʩʘ 

ʪʝʣʘ, ʥʠʟʢʘʷ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʚʦʟʜʝʡʩʪʚʠʝ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʠ ʤʠʢʨʦʙʦʚ, ʘ ʪʘʢʞʝ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ [12ï14]. ʆʜʥʘʢʦ çʧʨʠʯʠʥʥʳʝè ʛʝʥʳ ʥʝ ʦʙʲʷʩʥʷʶʪ ʧʦʣʥʦʩʪʴʶ ʚʝʩʴ 

ʤʝʭʘʥʠʟʤ ʥʘʩʣʝʜʦʚʘʥʠʷ ʉɼ2, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʝʱʝ ʠ ʜʨʫʛʠʭ, ʧʦʤʠʤʦ 

ʛʝʥʦʚ, ʬʘʢʪʦʨʦʚ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ [15ï16]. ʇʦʠʩʢ ʵʪʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ ʧʨʠʚʝʣ ʢ ʦʪʢʨʳʪʠʶ, ʯʪʦ ʤʦʜʠʬʠʢʘʮʠʠ ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʢ ʚ ɼʅʂ, ʯʘʩʪʦ ʠʟʚʝʩʪʥʳʝ 

ʢʘʢ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʤʦʛʫʪ ʤʦʜʫʣʠʨʦʚʘʪʴ ʉɼ2 [1]. 

ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ð ʪɻʦ ʥʘʩʣʝʜʩʪʚʝʥʥʳʝ ʤʦʜʠʬʠʢʘʮʠʠ ʵʢʩʧʨʝʩʩʠʠ ʠ 

ʬʫʥʢʮʠʠ ʛʝʥʦʚ, ʥʝ ʚʣʠʷʶʱʠʝ ʥʘ ʥʫʢʣʝʦʪʠʜʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ [17ï18]. ʅʘ ʧʨʦʪʷʞʝʥʠʠ 

ʚʩʝʡ ʞʠʟʥʠ ʠʥʜʠʚʠʜʫʫʤʘ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʦʩʪʦʷʥʥʦ ʚʣʠʷʶʪ ʥʘ ʩʪʨʫʢʪʫʨʫ 

ʭʨʦʤʘʪʠʥʘ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ɼʅʂ, ʘʢʪʠʚʠʨʫʷ ʠ ʜʝʘʢʪʠʚʠʨʫʷ  ʨʘʟʣʠʯʥʳʝ ʯʘʩʪʠ ʛʝʥʦʤʘ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ [19ï21]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʧʠʛʝʥʦʤ ʫʧʨʘʚʣʷʝʪ ʧʨʦʮʝʩʩʦʤ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʝʥʦʪʠʧʘ ʯʝʣʦʚʝʢʘ, ʚʢʣʶʯʘʷ ʠ ʧʘʪʦʛʝʥʝʟ ʪʦʡ ʠʣʠ ʠʥʦʡ ʙʦʣʝʟʥʠ [6]. 

 

ʕʧʠʛʝʥʝʪʠʢʘ ʧʨʠ ʉɼ2 

ɺ ʨʷʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʚʦʚʣʝʯʝʥʳ ʚ 

ʧʘʪʦʛʝʥʝʟ ʉɼ2. ʄʝʪʠʣʠʨʦʚʘʥʠʝ ɼʅʂ, ʤʦʜʠʬʠʢʘʮʠʠ ʛʠʩʪʦʥʦʚ ʠ ʈʅʂ-ʠʥʪʝʨʬʝʨʝʥʮʠʷ 

(ʤʠʢʨʦʈʅʂ) ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʤʦʜʠʬʠʮʠʨʫʶʪ ʬʝʥʦʪʠʧʳ, ʚʢʣʶʯʘʷ ʧʨʦʷʚʣʝʥʠʷ ʙʦʣʝʟʥʠ. ɼʦ ʧɻʠʛʝʥʝʪʠʯʝʩʢʦʡ 

ʤʦʜʠʬʠʢʘʮʠʠ ʪʨʠʛʛʝʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʛʝʥʘʤʠ ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʚ ɼʅʂ. 

 

ʄʝʪʠʣʠʨʦʚʘʥʠʝ ɼʅʂ ʚ ʧʘʪʦʛʝʥʝʟʝ ʉɼ2 

ʄʝʪʠʣʠʨʦʚʘʥʠʝ ɼʅʂ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ, ʚ ʢʦʪʦʨʦʤ 

ʤʝʪʠʣʴʥʘʷ ʛʨʫʧʧʘ ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ ʢ ɼʅʂ, ʚʳʟʳʚʘʷ ʠʟʤʝʥʝʥʠʷ ʚ ʵʢʩʧʨʝʩʩʠʠ ʠ ʬʫʥʢʮʠʠ ʛʝʥʦʚ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʦʜʥʠʤ ʠʟ ʧʨʦʮʝʩʩʦʚ ʤʝʪʠʣʠʨʦʚʘʥʠʷ ɼʅʂ ʷʚʣʷʝʪʩʷ  ʢʦʚʘʣʝʥʪʥʦʝ ʧʨʠʩʦʝʜʠʥʝʥʠʝ 

ʤʝʪʠʣʴʥʦʡ ʛʨʫʧʧʳ ʢ ʮʠʪʦʟʠʥʫ ʚ ʩʦʩʪʘʚʝ CpG-ʜʠʥʫʢʣʝʦʪʠʜʘ ʚ ʧʦʟʠʮʠʠ ʉ5 ʮʠʪʦʟʠʥʦʚʦʛʦ 

ʢʦʣʴʮʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʙʨʘʟʫʝʪʩʷ 5-ʤʝʪʠʣʮʠʪʦʟʠʥ (5-mC) [22ï23]. ʄʝʪʠʣʴʥʳʝ ʛʨʫʧʧʳ 

ʥʘʨʫʰʘʶʪ ɼʅʂ-ʙʝʣʢʦʚʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʚʳʩʪʫʧʘʷ ʚ ʙʦʣʴʰʫʶ ʙʦʨʦʟʜʢʫ ɼʅʂ ʠ ʧʨʝʧʷʪʩʪʚʫʷ 

ʩʚʷʟʳʚʘʥʠʶ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ [24]. ʄʝʪʠʣʠʨʦʚʘʥʠʝ ʚ 

ʧʨʦʤʦʪʦʨʥʦʡ ʟʦʥʝ ʛʝʥʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʚʦʜʠʪ ʢ ʧʦʜʘʚʣʝʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʛʝʥʘ. 5-

ʤʝʪʠʣʮʠʪʦʟʠʥ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʨʠʤʝʨʥʦ ʚ 1,5% ʛʝʥʦʤʥʦʡ ɼʅʂ ʯʝʣʦʚʝʢʘ [24]. ɺ ʩʦʤʘʪʠʯʝʩʢʠʭ 

ʢʣʝʪʢʘʭ ʚʟʨʦʩʣʦʛʦ ʦʨʛʘʥʠʟʤʘ ʤʝʪʠʣʠʨʦʚʘʥʠʝ ɼʅʂ ʦʙʳʯʥʦ ʧʨʦʠʩʭʦʜʠʪ ʚ CpG-ʜʠʥʫʢʣʝʦʪʠʜʘʭ; 

ʤʝʪʠʣʠʨʦʚʘʥʠʝ ɼʅʂ ʚʥʝ CpG-ʜʠʥʫʢʣʝʦʪʠʜʦʚ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʵʤʙʨʠʦʥʘʣʴʥʳʭ ʩʪʚʦʣʦʚʳʭ 

ʢʣʝʪʢʘʭ [24]. ɺ ʟʘʨʦʜʳʰʝʚʳʭ ʢʣʝʪʢʘʭ ʠ ʚʦʢʨʫʛ ʧʨʦʤʦʪʦʨʦʚ ʥʦʨʤʘʣʴʥʳʭ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ, 
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CpG ʩʘʡʪʳ ʥʝ ʤʝʪʠʣʠʨʦʚʘʥʳ, ʯʪʦ ʥʝ ʧʨʝʧʷʪʩʪʚʫʝʪ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ [25].  

ʂʣʘʩʩ ʬʝʨʤʝʥʪʦʚ, ʠʟʚʝʩʪʥʳʡ ʢʘʢ ɼʅʂ-ʤʝʪʠʣʪʨʘʥʩʬʝʨʘʟʳ (DNMT), ʦʧʦʩʨʝʜʫʝʪ 

ʩʧʘʨʠʚʘʥʠʝ ʤʝʪʠʣʴʥʳʭ ʛʨʫʧʧ ʩ ɼʅʂ [26]. ʊʨʠ DNMT, ʘ ʠʤʝʥʥʦ DNMT1, DNMT3a ʠ 

DNMT3b, ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʠʥʠʮʠʘʮʠʠ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʤʝʪʠʣʠʨʦʚʘʥʠʷ ɼʅʂ [2]. 

ɽʱʝ ʜʚʘ ʥʝ ʤʝʥʝʝ ʚʘʞʥʳʭ ʬʝʨʤʝʥʪʘ, DNMT2 ʠ DNMT3L, ʚʳʧʦʣʥʷʶʪ ʙʦʣʝʝ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʟʘʜʘʯʠ [25]. DNMT1 ʧʦʜʜʝʨʞʠʚʘʝʪ ʫʞʝ ʤʝʪʠʣʠʨʦʚʘʥʥʫʶ ɼʅʂ, ʪʦʛʜʘ 

ʢʘʢ DNMT3a ʠ 3b ʤʦʜʫʣʠʨʫʶʪ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʠʣʠ de novo ʧʨʦʮʝʩʩʦʚ ʤʝʪʠʣʠʨʦʚʘʥʠʷ ɼʅʂ 

[25]. ʆʜʥʘʢʦ ʚ ʧʦʨʘʞʝʥʥʳʭ ʢʣʝʪʢʘʭ ʪʨʠ ʬʝʨʤʝʥʪʘ: DNMT1, DNMT3a ʠ 3b ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʠ 

ʚʳʟʳʚʘʶʪ ʯʨʝʟʤʝʨʥʦʝ ʤʝʪʠʣʠʨʦʚʘʥʠʝ ɼʅʂ [25]. 

ʅʝ ʤʝʥʝʝ ʚʘʞʥʫʶ ʨʦʣʴ, ʯʝʤ ʤʝʪʠʣʠʨʦʚʘʥʠʝ ɼʅʂ, ʚ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ ʤʦʜʠʬʠʢʘʮʠʠ 

ʦʨʛʘʥʠʟʤʦʚ ʠʛʨʘʝʪ ʧʨʦʮʝʩʩ ʜʝʤʝʪʠʣʠʨʦʚʘʥʠʷ ɼʅʂ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʠʩʭʦʜʠʪ 

ʫʜʘʣʝʥʠʝ ʤʝʪʠʣʴʥʦʡ ʛʨʫʧʧʳ ʠʟ ɼʅʂ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʤʝʪʠʣʠʨʦʚʘʥʥʦʡ ɼʅʂ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʘʨʫʰʝʥʥʦʡ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ. ɼʝʤʝʪʠʣʠʨʦʚʘʥʠʝ 

ʤʦʞʝʪ ʙʳʪʴ ʧʘʩʩʠʚʥʳʤ, ʢʦʛʜʘ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦʣʥʦʛʦ ʤʝʪʠʣʠʨʦʚʘʥʠʷ ʥʦʚʦʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ 

ʮʝʧʦʯʢʠ ɼʅʂ ʧʦ ʦʙʨʘʟʮʫ ʩʪʘʨʦʡ ʠ ʧʦʵʪʦʤʫ ʚ ʜʦʯʝʨʥʝʡ ʮʝʧʠ ʤʝʪʠʣʴʥʳʝ ʛʨʫʧʧʳ ʪʝʨʷʶʪʩʷ  

[27]. ʕʪʦʪ ʧʨʦʮʝʩʩ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʪʘʢʞʝ ʘʢʪʠʚʥʦ, ʢʦʛʜʘ 5-ʤʝʪʠʣʮʠʪʦʟʠʥ ʫʜʘʣʷʝʪʩʷ ʩ ɼʅʂ 

ʧʨʠ ʧʦʤʦʱʠ ʙʝʣʢʦʚ ʩʝʤʝʡʩʪʚʘ TET (Ten-Eleven-Translocation), ʢʦʪʦʨʳʝ  ʦʢʠʩʣʷʶʪ 5-

ʤʝʪʠʣʮʠʪʦʟʠʥ ʚ 5-ʛʠʜʨʦʢʩʠʤʝʪʠʣʮʠʪʦʟʠʥ [27].  

ɿʘ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ ʚ ʨʷʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʵʧʠʛʝʥʦʤʘ ɼʅʂ ʫʯʘʩʪʚʫʝʪ ʚ ʨʘʟʚʠʪʠʠ ʠ ʧʘʪʦʛʝʥʝʟʝ ʤʥʦʛʠʭ ʭʨʦʥʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʚʢʣʶʯʘʷ ʉɼ2. ʊʘʢ, ʚ ʦʜʥʦʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʝʪʘ-ʢʣʝʪʦʢ ʧʦʜʞʝʣʫʜʦʯʥʦʡ 

ʞʝʣʝʟʳ ʜʠʘʙʝʪʠʢʦʚ ʠ ʥʝʜʠʘʙʝʪʠʢʦʚ ʧʦʢʘʟʘʣʦ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʦʯʪʠ ʚ 850 ʛʝʥʘʭ, 

ʙʦʣʝʝ 100 ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʣʠ ʥʘʨʫʰʝʥʥʫʶ ʵʢʩʧʨʝʩʩʠʶ [17]. ɺ ʜʨʫʛʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 17 ʛʝʥʦʚ, 

ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʭ ʢ ʨʘʟʚʠʪʠʶ ʉɼ2, ʚʢʣʶʯʘʷ TCF7L2, THADA, KCNQ1, FTO ʠ IRSI, 

ʧʦʢʘʟʘʣʠ ʨʘʟʣʠʯʥʫʶ ʩʪʝʧʝʥʴ ʤʝʪʠʣʠʨʦʚʘʥʠʷ ʚ ʦʩʪʨʦʚʢʘʭ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʫ ʣʠʮ ʩ ʉɼ2 

[1]. ɻʝʥ EXOC3L2, ʢʦʪʦʨʳʡ ʚʘʞʝʥ ʜʣʷ ʪʨʘʥʩʧʦʨʪʘ ʠʥʩʫʣʠʥʘ, ʪʘʢʞʝ ʙʳʣ ʯʨʝʟʤʝʨʥʦ 

ʤʝʪʠʣʠʨʦʚʘʥ ʠ ʧʦʜʘʚʣʝʥ ʚ ʦʩʪʨʦʚʢʦʚʳʭ ʢʣʝʪʢʘʭ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʫ ʠʥʜʠʚʠʜʫʫʤʦʚ ʩ 

ʜʠʘʙʝʪʦʤ [1]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʛʝʥʳ CDKN1A ʠ PDE7B, ʥʘʧʨʦʪʠʚ, ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʩʥʠʞʝʥʠʝ 

ʤʝʪʠʣʠʨʦʚʘʥʠʷ ɼʅʂ ʠ ʧʦʚʳʰʝʥʥʫʶ ʵʢʩʧʨʝʩʩʠʶ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʥʘʨʫʰʝʥʠʝʤ ʩʝʢʨʝʮʠʠ 

ʠʥʩʫʣʠʥʘ ʚ ʦʪʚʝʪ ʥʘ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʛʣʶʢʦʟʦʡ  [1].  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʝʙʦʣʴʰʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʩʦ ʚʨʝʤʝʥʝʤ 

ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʦʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʉɼ [28]. ʕʧʠʛʝʥʦʤ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʢʣʝʪʢʠ ʠʣʠ ʪʢʘʥʠ, ʘ 

ʪʘʢʞʝ ʦʪ ʧʨʦʮʝʩʩʦʚ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ ʤʦʜʠʬʠʢʘʮʠʠ, ʚʝʜʫʱʠʭ ʢ ʧʘʪʦʛʝʥʝʟʫ ʟʘʙʦʣʝʚʘʥʠʷ. ɺ 

ʦʩʪʨʦʚʢʦʚʳʭ ʢʣʝʪʢʘʭ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʛʝʥ PPARGC1A ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʥʪʨʦʣʴ ʟʘ 

ʩʠʥʪʝʟʦʤ ʢʦʘʢʪʠʚʘʪʦʨʘ ʪʨʘʥʩʢʨʠʧʮʠʠ, ʢʦʪʦʨʳʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʝʛʫʣʠʨʫʝʪ 

ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʡ ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʤʝʪʘʙʦʣʠʟʤ [29]. ʕʢʩʧʨʝʩʩʠʷ ʵʪʦʛʦ ʛʝʥʘ ʫʩʠʣʠʚʘʝʪ 

ʛʣʶʢʦʟʦ-ʩʪʠʤʫʣʠʨʦʚʘʥʥʦʝ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʠʥʩʫʣʠʥʘ ʠʟ ʦʩʪʨʦʚʢʦʚʳʭ ʢʣʝʪʦʢ ʧʦʜʞʝʣʫʜʦʯʥʦʡ 

ʞʝʣʝʟʳ ʯʝʣʦʚʝʢʘ [30]. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʦʩʪʨʦʚʢʦʚʳʭ ʢʣʝʪʢʘʭ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ 

ʜʠʘʙʝʪʠʢʦʚ, ʧʨʦʤʦʪʦʨ ʛʝʥʘ PPARGC1A ʙʳʣ ʯʨʝʟʤʝʨʥʦ ʤʝʪʠʣʠʨʦʚʘʥ, ʘ ʵʢʩʧʨʝʩʩʠʷ ʧʦʜʘʚʣʝʥʘ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʜʠʘʙʝʪʠʢʘʤʠ [31]. ɼʨʫʛʦʡ ʛʝʥ ʧʦʜ ʥʘʟʚʘʥʠʝʤ UNC13B (ʘʢʪʠʚʠʨʫʝʪʩʷ 

ʛʠʧʝʨʛʣʠʢʝʤʠʝʡ, ʘ ʢʦʜʠʨʫʝʤʳʡ ʙʝʣʦʢ ʚʳʟʳʚʘʝʪ ʘʧʦʧʪʦʟ ʚ ʢʣʝʪʢʘʭ), ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ 

ʭʨʦʤʦʩʦʤʝ 9 ʠ ʵʢʩʧʨʝʩʩʠʨʫʝʤʳʡ  ʚ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʢʘʭ ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʝʢ, ʪʘʢʞʝ 

ʙʳʣ ʯʨʝʟʤʝʨʥʦ ʤʝʪʠʣʠʨʦʚʘʥ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʜʠʘʙʝʪʦʤ [32].  

ʇʦʩʢʦʣʴʢʫ ʦʞʠʨʝʥʠʝ ʧʨʝʜʨʘʩʧʦʣʘʛʘʝʪ ʢ ʉɼ2, ʪʦ ʥʘʣʠʯʠʝ ʤʝʪʠʣʠʨʦʚʘʥʠʷ ɼʅʂ ʚ 

ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʤʦʛʣʦ ʙʳ ʩʣʫʞʠʪʴ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʞʠʟʥʝʥʥʦ ʚʘʞʥʦʡ ʨʦʣʠ ʜʘʥʥʦʡ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʚ ʧʘʪʦʛʝʥʝʟʝ ʙʦʣʝʟʥʠ [33]. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʠʩʩʣʝʜʦʚʘʥʠʷ 
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ʜʦʢʘʟʘʣʠ ʫʯʘʩʪʠʝ ʤʝʪʠʣʠʨʦʚʘʥʠʷ ɼʅʂ  ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʚ ʨʘʟʚʠʪʠʠ ʉɼ2. ʅʘʧʨʠʤʝʨ, 

ʤʝʪʠʣʠʨʦʚʘʥʠʝ ɼʅʂ ʚ ʧʨʦʤʦʪʦʨʝ ʛʝʥʘ ADRB3 (ʥʘʨʫʰʝʥʠʝ ʝʛʦ ʬʫʥʢʮʠʠ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ, ʦʞʠʨʝʥʠʷ, ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ ʠ ʪ.ʜ.) ʚ ʚʠʩʮʝʨʘʣʴʥʦʡ 

ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʚʳʟʳʚʘʝʪ ʘʥʦʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʦʢʨʫʞʥʦʩʪʝʡ ʪʘʣʠʠ ʠ ʙʝʜʝʨ, ʘ ʪʘʢʞʝ 

ʧʦʚʳʰʝʥʠʝ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʫ ʤʫʞʯʠʥ ʩ ʦʞʠʨʝʥʠʝʤ [34]. ʂʨʦʤʝ ʪʦʛʦ, ʛʝʥ PPARGC1A 

(ʫʯʘʩʪʚʫʝʪ ʚ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʝ ʢʣʝʪʦʢ, ʤʝʪʘʙʦʣʠʟʤʝ ʞʠʨʦʚ ʠ ʫʛʣʝʚʦʜʦʚ) ʚ ʧʦʜʢʦʞʥʦʡ 

ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʧʦʢʘʟʘʣ ʠʟʤʝʥʝʥʠʝ ʤʝʪʠʣʠʨʦʚʘʥʠʷ ɼʅʂ ʧʦʩʣʝ ʜʠʝʪʳ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʞʠʨʦʚ [35]. ʕʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʝʱʝ ʨʘʟ ʧʦʜʪʚʝʨʞʜʘʝʪ ʫʯʘʩʪʠʝ PPARGC1A ʚ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ 

ʤʦʜʫʣʷʮʠʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʥʝʩʢʦʣʴʢʠʭ ʪʢʘʥʷʭ, ʚʢʣʶʯʘʷ ʞʠʨʦʚʫʶ ʠ ʤʳʰʝʯʥʫʶ 

[36], ʘ ʪʘʢʞʝ ʦʩʪʨʦʚʢʠ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ [30].  ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʠʩʮʝʨʘʣʴʥʦʡ ʞʠʨʦʚʦʡ 

ʪʢʘʥʠ ʫ ʣʠʮ, ʩʪʨʘʜʘʶʱʠʭ ʦʞʠʨʝʥʠʝʤ, ʚʳʷʚʣʝʥʦ 3258 ʤʝʪʠʣʠʨʦʚʘʥʥʳʭ ʛʝʥʦʚ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʨʦʣʴ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʘʪʦʛʝʥʝʟʝ ʦʞʠʨʝʥʠʷ [37]. ʇʦʜʨʦʙʥʳʡ ʘʥʘʣʠʟ 

ʤʝʪʠʣʠʨʦʚʘʥʠʷ ɼʅʂ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʧʦ ʚʩʝʤʫ ʛʝʥʦʤʫ ʪʘʢʞʝ ʦʙʥʘʨʫʞʠʣ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ 

ʯʨʝʟʤʝʨʥʦʛʦ ʤʝʪʠʣʠʨʦʚʘʥʠʷ. ʪʢʘʥʝʩʧʝʮʠʬʠʯʥʳʭ ʤʦʣʝʢʫʣ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ ʠ 

ʧʦʜʚʝʨʞʝʥʥʦʩʪʴ ʢ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤ ʥʘʨʫʰʝʥʠʷʤ [38]. ʄʝʪʠʣʠʨʦʚʘʥʠʝ ɼʅʂ ʞʠʨʦʚʦʡ ʪʢʘʥʠ 

ʙʳʣʦ ʦʩʦʙʝʥʥʦ ʚʳʨʘʞʝʥʥʳʤ ʚ ʤʦʣʝʢʫʣʝ ʵʥʭʘʥʩʝʨʘ ʛʝʥʘ ADCY3 (ʢʦʜʠʨʫʝʪ ʬʝʨʤʝʥʪ 

ʘʜʝʥʠʣʘʪʮʠʢʣʘʟʫ 3) [39]. 

 

ʄʦʜʠʬʠʢʘʮʠʷ ʛʠʩʪʦʥʦʚ ʚ ʧʘʪʦʛʝʥʝʟʝ ʉɼ2 

ɻʠʩʪʦʥʳ ð ʵʪʦ ʙʝʣʢʦʚʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʙʣʦʢʠ ʭʨʦʤʘʪʠʥʘ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ɼʅʂ ʠ 

ʙʝʣʢʘ, ʦʙʨʘʟʫʷ ʦʩʥʦʚʫ ʩʧʠʨʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ɼʅʂ. ʄʦʜʠʬʠʢʘʮʠʠ ʛʠʩʪʦʥʦʚ ʤʦʛʫʪ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʭʨʦʤʘʪʠʥʘ [40]. ʇʦʣʫʯʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ʦʧʨʝʜʝʣʷʝʪ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʡ ʩʪʘʪʫʩ ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ɼʅʂ [40]. ʅʝʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʡ 

ʭʨʦʤʘʪʠʥ ʘʢʪʠʚʝʥ ʠ ʧʨʠʚʦʜʠʪ ʢ ʪʨʘʥʩʢʨʠʧʮʠʠ ɼʅʂ, ʪʦʛʜʘ ʢʘʢ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʡ ʭʨʦʤʘʪʠʥ 

(ʛʝʪʝʨʦʭʨʦʤʘʪʠʥ) ʥʝʘʢʪʠʚʝʥ ʠ ʥʝʩʧʦʩʦʙʝʥ ʢ ʪʨʘʥʩʢʨʠʧʮʠʠ [40]. 

ʅʝʩʢʦʣʴʢʦ ʤʝʭʘʥʠʟʤʦʚ, ʘ ʠʤʝʥʥʦ ʘʮʝʪʠʣʠʨʦʚʘʥʠʝ, ʤʝʪʠʣʠʨʦʚʘʥʠʝ, ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʝ ʠ 

ʫʙʠʢʚʠʪʠʣʠʨʦʚʘʥʠʝ ʤʦʛʫʪ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʛʠʩʪʦʥʳ; ʦʜʥʘʢʦ, ʘʮʝʪʠʣʠʨʦʚʘʥʠʝ ʠ 

ʤʝʪʠʣʠʨʦʚʘʥʠʝ ð ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʤʝʭʘʥʠʟʤʳ [41]. ɸʮʝʪʠʣʠʨʦʚʘʥʠʝ 

ʜʦʙʘʚʣʷʝʪ ʘʮʝʪʠʣʴʥʫʶ ʛʨʫʧʧʫ ʢ ʘʤʠʥʦʢʠʩʣʦʪʥʦʤʫ ʦʩʪʘʪʢʫ ʣʠʟʠʥʘ ʚ ʛʠʩʪʦʥʝ, ʪʦʛʜʘ ʢʘʢ 

ʤʝʪʠʣʠʨʦʚʘʥʠʝ ʚʢʣʶʯʘʝʪ ʜʦʙʘʚʣʝʥʠʝ ʤʝʪʠʣʴʥʦʡ ʛʨʫʧʧʳ [42]. ɸʮʝʪʠʣʠʨʦʚʘʥʠʝ ʦʙʳʯʥʦ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʝʢʦʥʜʝʥʩʠʨʦʚʘʥʥʦʤ ʭʨʦʤʘʪʠʥʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʝʘʮʝʪʠʣʠʨʦʚʘʥʠʝ ð ʚ 

ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʦʤ ʭʨʦʤʘʪʠʥʝ [40]. ʄʝʪʠʣʠʨʦʚʘʥʠʝ ʛʠʩʪʦʥʦʚ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʦʙʦʠʭ 

ʩʦʩʪʦʷʥʠʷʭ ʭʨʦʤʘʪʠʥʘ [40]. ʅʘʧʨʠʤʝʨ, ʤʝʪʠʣʠʨʦʚʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʣʠʟʠʥʘ (K9) ʥʘ 

ʢʦʥʢʨʝʪʥʦʤ ʛʠʩʪʦʥʝ (H3) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʘʢʪʠʚʥʳʡ ʭʨʦʤʘʪʠʥ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʤʝʪʠʣʠʨʦʚʘʥʠʝ ʜʨʫʛʦʛʦ ʣʠʟʠʥʘ (K4) ʥʘ ʪʦʤ ʞʝ ʛʠʩʪʦʥʝ (H3) ð ʘʢʪʠʚʥʳʡ ʭʨʦʤʘʪʠʥ [40]. ɺ 

ʤʦʜʠʬʠʢʘʮʠʠ ʛʠʩʪʦʥʦʚ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʥʝʩʢʦʣʴʢʦ ʬʝʨʤʝʥʪʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʛʠʩʪʦʥʦʚʳʝ 

ʜʝʘʮʝʪʠʣʪʨʘʥʩʬʝʨʘʟʳ (HDAC), ʢʦʪʦʨʳʝ ʜʝʘʮʝʪʠʣʠʨʫʶʪ ʘʤʠʥʦʢʦʥʮʝʚʳʝ ʦʩʪʘʪʢʠ ʣʠʟʠʥʘ ʥʘ 

ʢʦʥʮʘʭ ʛʠʩʪʦʥʦʚ, ʧʦʟʚʦʣʷʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʦʣʝʝ ʧʨʦʯʥʦ ʩʚʷʟʳʚʘʪʴʩʷ ʠʤ ʩ ɼʅʂ [41]. ɻʝʥʳ ʚ 

ʪʘʢʠʭ, ʙʦʣʝʝ ʪʝʩʥʦ ʩʚʷʟʘʥʥʳʭ ʨʝʛʠʦʥʘʭ, ʧʦʜʘʚʣʷʶʪʩʷ, ʧʦʩʢʦʣʴʢʫ ʩʪʘʥʦʚʷʪʩʷ ʥʝʜʦʩʪʫʧʥʳʤʠ 

ʜʣʷ ʬʘʢʪʦʨʦʚ ʪʨʘʥʩʢʨʠʧʮʠʠ ʚ ʠʭ ʧʨʦʤʦʪʦʨʘʭ  [41].  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʩʦʦʙʱʘʶʪ ʦ ʤʦʜʠʬʠʢʘʮʠʷʭ ʛʠʩʪʦʥʦʚ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʜʠʘʙʝʪʦʤ. ʅʘʧʨʠʤʝʨ, 

ʛʠʩʪʦʥʦʚʳʝ ʘʮʝʪʠʣʪʨʘʥʩʬʝʨʘʟʳ (HAT) ʠ HDAC ʦʢʘʟʘʣʠʩʴ ʩʚʷʟʘʥʥʳʤʠ ʩ ʠʟʤʝʥʝʥʥʦʡ 

ʵʢʩʧʨʝʩʩʠʝʡ ʥʝʢʦʪʦʨʳʭ ʛʝʥʦʚ ʫ ʜʠʘʙʝʪʠʢʦʚ [43]. ʆʜʠʥ ʧʨʠʤʝʨ ð ʵʪʦ ʩʝʤʝʡʩʪʚʦ SIRT HDAC; 

ʚ ʯʘʩʪʥʦʩʪʠ, SIRT1 ʨʝʛʫʣʠʨʫʝʪ ʥʝʩʢʦʣʴʢʦ ʬʘʢʪʦʨʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʤʝʪʘʙʦʣʠʟʤʝ, 

ʘʜʠʧʦʛʝʥʝʟʝ ʠ ʩʠʥʪʝʟʝ ʠʥʩʫʣʠʥʘ  [43]. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʦʙʨʘʙʦʪʢʘ ʤʦʥʦʮʠʪʦʚ in vitro ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʛʣʶʢʦʟʳ ʫʚʝʣʠʯʠʚʘʣʘ ʧʨʦʜʫʢʮʠʶ HATs, ʯʪʦ ʚʳʟʳʚʘʣʦ ʠʟʙʳʪʦʯʥʦʝ 
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ʘʮʝʪʠʣʠʨʦʚʘʥʠʝ ʛʠʩʪʦʥʦʚʦʛʦ ʣʠʟʠʥʘ ʥʘ ʧʨʦʤʦʪʦʨʘʭ ʛʝʥʦʚ ʮʠʢʣʦʦʢʩʠʛʝʥʘʟʳ 2 (COX-2) ʠ TNF-

Ŭ, ʚʳʟʳʚʘʷ ʠʭ ʩʚʝʨʭʵʢʩʧʨʝʩʩʠʶ [43]. ʇʦʜʦʙʥʦʝ ʠʟʙʳʪʦʯʥʦʝ ʘʮʝʪʠʣʠʨʦʚʘʥʠʝ ʛʠʩʪʦʥʦʚʦʛʦ 

ʣʠʟʠʥʘ ʥʘ ʧʨʦʤʦʪʦʨʘʭ ʵʪʠʭ ʛʝʥʦʚ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ2 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ [43]. 

 

ʄʠʢʨʦʈʅʂ  ʚ ʧʘʪʦʛʝʥʝʟʝ ʉɼ2 

ʄʠʢʨʦ ʈʅʂ  ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʜʥʦʮʝʧʦʯʝʯʥʳʝ ʪʨʘʥʩʢʨʠʙʠʨʫʝʤʳʝ ʈʅʂ ʦʪ 19 ʜʦ 25 

ʥʫʢʣʝʦʪʠʜʥʳʭ ʮʝʧʝʡ [44]. ʕʪʦ ʢʣʘʩʩ ʤʘʣʝʥʴʢʠʭ, ʥʝʢʦʜʠʨʫʶʱʠʭ ʤʦʣʝʢʫʣ ʈʅʂ, ʢʦʪʦʨʳʝ 

ʤʦʜʫʣʠʨʫʶʪ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ ʥʘ ʫʨʦʚʥʝ ʪʨʘʥʩʣʷʮʠʠ ʧʫʪʝʤ ʥʘʨʫʰʝʥʠʷ 3ô-ʥʝʪʨʘʥʩʣʠʨʫʝʤʦʡ 

ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʈʅʂ [44]. ʄʠʢʨʦʈʅʂ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʤʠ ʠ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ ʤʦʜʫʣʷʪʦʨʘʤʠ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʢʣʦʥʦʩʧʝʮʠʬʠʯʥʦʡ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ  [45]. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʤʠʢʨʦʈʅʂ ʨʝʛʫʣʠʨʫʶʪ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ ʥʘ ʧʦʩʪʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʤ ʫʨʦʚʥʝ, 

ʧʨʝʜʦʪʚʨʘʱʘʷ ʪʨʘʥʩʣʷʮʠʶ ʮʝʣʝʚʦʡ ʤʘʪʨʠʯʥʦʡ ʈʅʂ [46]. ʆʜʥʘʢʦ ʫ ʙʦʣʴʥʳʭ ʣʶʜʝʡ 

ʵʢʩʧʨʝʩʩʠʷ ʤʠʢʨʦʈʅʂ ʯʘʩʪʦ ʠʟʤʝʥʷʝʪʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʥʦʡ ʵʢʩʧʨʝʩʩʠʠ, ʚ ʦʩʥʦʚʥʦʤ 

ʩʚʝʨʭʵʢʩʧʨʝʩʩʠʠ, ʛʝʥʦʚ-ʤʠʰʝʥʝʡ [46]. ʄʠʢʨʦʈʅʂ ʚʘʞʥʳ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʥʝʩʢʦʣʴʢʠʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚʢʣʶʯʘʷ ʪʘʢʠʝ ʢʘʢ ʢʦʥʪʨʦʣʴ ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ 

ʢʣʝʪʦʢ ʠ ʘʧʦʧʪʦʟ [44]. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʜʠʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʨʫʰʝʥʠʝ ʤʠʢʨʦʈʅʂ 

ʧʨʠ ʥʝʩʢʦʣʴʢʠʭ ʧʘʪʦʣʦʛʠʷʭ, ʚʢʣʶʯʘʷ ʨʘʢ, ʨʝʩʧʠʨʘʪʦʨʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʦʨʦʢʠ ʩʝʨʜʮʘ ʠ ʉɼ 

[44]. 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ, ʧʨʦʚʝʜʝʥʥʦʤ Kameswaran ʠ ʩʦʘʚʪʦʨʘʤʠ [47], ʠʟʫʯʘʣʦʩʴ ʫʯʘʩʪʠʝ 

ʤʠʢʨʦʈʅʂ ʚ ʧʘʪʦʛʝʥʝʟʝ ʉɼ2. ʀʩʣʝʜʦʚʘʪʝʣʠ ʩʝʢʚʝʥʠʨʦʚʘʣʠ ʤʠʢʨʦʈʅʂ ʦʩʪʨʦʚʢʦʚʳʭ ʢʣʝʪʦʢ 

ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʣʠʮ ʩ ʉɼ2 ʠ ʥʝʜʠʘʙʝʪʠʢʦʚ, ʠ ʦʙʥʘʨʫʞʠʣʠ ʤʘʩʩʫ 

ʠʟʤʝʥʝʥʥʳʭ ʤʠʢʨʦʈʅʂ ʥʘ ʭʨʦʤʦʩʦʤʝ 14q32 [47]. ʃʦʢʫʩ ʙʳʣ ʩʠʣʴʥʦ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠ 

ʵʢʩʧʨʝʩʩʠʨʦʚʘʥ ʚ ʙʝʪʘ-ʢʣʝʪʢʘʭ ʣʶʜʝʡ, ʥʝ ʩʪʨʘʜʘʶʱʠʭ ʜʠʘʙʝʪʦʤ, ʥʦ ʦʢʘʟʘʣʩʷ ʧʦʜʘʚʣʝʥʥʳʤ ʚ 

ʦʩʪʨʦʚʢʦʚʳʭ ʢʣʝʪʢʘʭ ʣʠʮ ʩ ʉɼ2 [47]. ʇʦʜʘʚʣʝʥʠʝ ʵʪʦʛʦ ʣʦʢʫʩʘ ʩʠʣʴʥʦ ʢʦʨʨʝʣʠʨʦʚʘʣʦ ʩ 

ʛʠʧʝʨʤʝʪʠʣʠʨʦʚʘʥʠʝʤ ʝʛʦ ʧʨʦʤʦʪʦʨʘ [48]. ɺ ʜʨʫʛʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ Martinez ʩ ʩʦʘʚʪʦʨʘʤʠ [49] 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʠʢʨʦʈʅʂ-375 ʚʭʦʜʠʪ ʚ ʯʠʩʣʦ ʤʠʢʨʦʈʅʂ, ʚʩʪʨʦʝʥʥʳʭ ʚ ʦʩʪʨʦʚʢʠ 

ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, ʠ ʝʛʦ ʠʟʤʝʥʝʥʥʘʷ ʵʢʩʧʨʝʩʩʠʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʚʠʪʠʶ ʉɼ2. 

ʏʨʝʟʤʝʨʥʘʷ ʵʢʩʧʨʝʩʩʠʷ ʵʪʦʡ ʤʠʢʨʦʈʅʂ ʩʥʠʞʘʣʘ ʠʥʜʫʮʠʨʦʚʘʥʥʦʝ ʛʣʶʢʦʟʦʡ ʚʳʩʚʦʙʦʞʜʝʥʠʝ 

ʠʥʩʫʣʠʥʘ, ʪʦʛʜʘ ʢʘʢ ʝʝ ʧʦʜʘʚʣʝʥʠʝ, ʥʘʧʨʦʪʠʚ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʝʢʨʝʮʠʠ ʠʥʩʫʣʠʥʘ [49]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʘʥʘʣʦʛʠʯʥʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʛʠʧʝʨʤʝʪʠʣʠʨʦʚʘʥʠʝʤ, ʤʠʢʨʦʈʅʂ-

192 ʠ ʤʠʢʨʦʈʅʂ-9, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʩʝʢʨʝʮʠʝʡ ʠʥʩʫʣʠʥʘ ð ʩ ʜʨʫʛʦʡ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʨʦʣʴ ʤʠʢʨʦʈʅʂ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʉɼ [49]. 

 

ʊʨʠʛʛʝʨʳ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʧʨʠ ʉɼ2 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʬʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʷ  ʥʘʯʘʣʫ ʨʘʟʚʠʪʠʷ ʉɼ2. ʕʪʠ çʪʨʠʛʛʝʨʳè ʠʥʠʮʠʠʨʫʶʪ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʢʣʝʪʢʝ ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʠʣʠ ʫʜʘʣʝʥʠʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʠʟ ɼʅʂ, 

ʛʠʩʪʦʥʦʚ ʠ ʤʠʢʨʦʈʅʂ. ʕʪʠ ʤʘʨʢʝʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʠʣʠ 

ʤʦʣʝʢʫʣʳ, ʪʘʢʠʝ ʢʘʢ ʤʝʪʠʣʴʥʳʝ ʠ ʘʮʝʪʠʣʴʥʳʝ ʛʨʫʧʧʳ, ʩʧʦʩʦʙʥʳʝ ʠʟʤʝʥʷʪʴ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʘ. 

ʊʨʠʛʛʝʨʘʤʠ ʠʣʠ ʠʥʠʮʠʨʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʧʨʠ ʉɼ2, ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʷʚʣʷʶʪʩʷ ʩʪʘʨʝʥʠʝ [50ï52], ʥʠʟʢʘʷ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ [53ï55], 

ʚʳʩʦʢʦʢʘʣʦʨʠʡʥʘʷ ʧʠʱʘ [56ï57], ʢʫʨʝʥʠʝ [58ï59], ʘʣʢʦʛʦʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ [60ï61] ʠ 

ʚʦʟʜʝʡʩʪʚʠʝ ʪʦʢʩʠʯʥʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ [62ï64]. 
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ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ ʉɼ2 

ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʢʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʷʚʣʷʶʪʩʷ ʦʙʨʘʪʠʤʳʤ 

ʧʨʦʮʝʩʩʦʤ, ʧʦʵʪʦʤʫ ʠʭ ʤʝʭʘʥʠʟʤ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ, ʫʩʪʨʘʥʝʥʠʷ ʠʣʠ ʩʥʠʞʝʥʠʷ ʤʥʦʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʉɼ2. 

ʌʘʢʪʠʯʝʩʢʠ, ʤʥʦʛʠʝ ʧʨʝʧʘʨʘʪʳ, ʦʙʦʟʥʘʯʝʥʥʳʝ ʢʘʢ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʣʝʢʘʨʩʪʚʘ (ʠʣʠ ʵʧʠ-

ʣʝʢʘʨʩʪʚʘ), ʫʞʝ ʥʘʭʦʜʷʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʣʠ ʧʨʦʭʦʜʷʪ ʢʣʠʥʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʜʣʷ 

ʣʝʯʝʥʠʷ ʉɼ2. ʕʧʠ-ʣʝʢʘʨʩʪʚʘ ʨʘʙʦʪʘʶʪ, ʠʥʛʠʙʠʨʫʷ ʠʣʠ ʘʢʪʠʚʠʨʫʷ ʬʝʨʤʝʥʪʳ, ʢʦʪʦʨʳʝ 

ʦʧʦʩʨʝʜʫʶʪ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ. 

 

ʇʨʝʧʘʨʘʪʳ, ʠʥʛʠʙʠʨʫʶʱʠʝ ʤʝʪʠʣʠʨʦʚʘʥʠʝ ɼʅʂ 

ʄʥʦʛʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʳʟʚʘʥʥʳʝ ʯʨʝʟʤʝʨʥʳʤ ʤʝʪʠʣʠʨʦʚʘʥʠʝʤ ʦʧʨʝʜʝʣʝʥʥʳʭ ʛʝʥʦʚ, 

ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʨʘʥʝʥʳ ʧʫʪʝʤ ʙʣʦʢʠʨʦʚʘʥʠʷ ʠʣʠ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʬʝʨʤʝʥʪʦʚ ʤʝʪʠʣʠʨʦʚʘʥʠʷ. 

ʅʝʩʢʦʣʴʢʦ ʠʥʛʠʙʠʪʦʨʦʚ ʤʝʪʠʣʠʨʦʚʘʥʠʷ ɼʅʂ, ʚ ʦʩʥʦʚʥʦʤ ʥʫʢʣʝʦʟʠʜʦʧʦʜʦʙʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, 

ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʜʣʷ ʣʝʯʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [65]. ʆʜʠʥ ʠʟ ʥʠʭ, ʠʟʚʝʩʪʥʳʡ ʢʘʢ 5-

ʘʟʘʮʠʪʠʜʠʥ, ʦʢʘʟʳʚʘʝʪ ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʨʘʢʦʚʳʝ ʢʣʝʪʢʠ [65]. ʄʝʪʬʦʨʤʠʥ, ʦʜʠʥ 

ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʣʝʢʘʨʩʪʚ ʦʪ ʉɼ2,  ʩʥʠʞʘʝʪ ʤʝʪʠʣʠʨʦʚʘʥʠʝ ɼʅʂ ʛʝʥʦʚ-

ʧʝʨʝʥʦʩʯʠʢʦʚ ʤʝʪʬʦʨʤʠʥʘ ʚ ʧʝʯʝʥʠ ʯʝʣʦʚʝʢʘ [66]. ɻʠʧʝʨʤʝʪʠʣʠʨʦʚʘʥʠʝ ʛʝʥʦʚ-ʧʝʨʝʥʦʩʯʠʢʦʚ 

ʤʝʪʬʦʨʤʠʥʘ, ʢʘʢ ʫʩʪʘʥʦʚʣʝʥʦ, ʚʳʟʳʚʘʝʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʘʭʘʨʘ ʚ ʢʨʦʚʠ ʠ ʦʞʠʨʝʥʠʝ [66], 

ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʪʣʠʯʠʪʝʣʴʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʉɼ2. ɼʨʫʛʦʡ ʧʨʝʧʘʨʘʪ ʩ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʤ 

ʜʝʡʩʪʚʠʝʤ ʧʨʠ ʉɼ2, ʥʘʟʚʘʥʥʳʡ ʧʨʦʢʘʠʥʘʤʠʜʦʤ, ʩʪʠʤʫʣʠʨʦʚʘʣ ʩʝʢʨʝʮʠʶ ʠʥʩʫʣʠʥʘ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʝ ʟʘ ʩʯʝʪ ʜʝʤʝʪʠʣʠʨʦʚʘʥʠʷ ɼʅʂ ʦʧʨʝʜʝʣʝʥʥʳʭ ʛʝʥʦʚ ʚ ʙʝʪʘ-ʢʣʝʪʢʘʭ ʠ, ʝʩʣʠ 

ʧʨʠʥʠʤʘʪʴ ʝʛʦ ʩ ʧʝʨʦʨʘʣʴʥʳʤ ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʠʤ ʩʨʝʜʩʪʚʦʤ, ʪʘʢʠʤ ʢʘʢ ʤʝʪʬʦʨʤʠʥ,  

ʵʬʬʝʢʪʳ ʧʦʩʣʝʜʥʝʛʦ ʙʫʜʫʪ ʫʩʠʣʠʚʘʪʴʩʷ [67]. 

 

ʀʥʛʠʙʠʪʦʨʳ ʛʠʩʪʦʥʘʮʝʪʠʣʪʨʘʥʩʬʝʨʘʟʳ (HATI) 

ʄʥʦʛʠʝ HATI ʦʙʣʘʜʘʶʪ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ ʧʨʠ ʉɼ2 [68]. ʅʘʧʨʠʤʝʨ, ʛʘʨʮʠʥʦʣ, 

ʧʦʣʫʯʘʝʤʳʡ ʠʟ ʧʣʦʜʦʚ ʢʦʢʫʤʘ (garcinia indica), ʫʤʝʥʴʰʘʝʪ ʚʦʩʧʘʣʝʥʠʝ ʢʣʝʪʦʢ ʄʶʣʣʝʨʘ 

ʩʝʪʯʘʪʢʠ ʧʨʠ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʣʶʢʦʟʳ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʦʥ ʤʦʞʝʪ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʜʠʘʙʝʪʠʯʝʩʢʫʶ ʨʝʪʠʥʦʧʘʪʠʶ [69]. 

ɸʥʘʢʘʨʜʦʚʘʷ ʢʠʩʣʦʪʘ ð ʝʱʝ ʦʜʥʦ ʵʧʠ-ʣʝʢʘʨʩʪʚʦ, ʧʦʣʫʯʘʝʤʦʝ ʠʟ ʠʥʜʠʡʩʢʠʭ ʦʨʝʭʦʚ 

ʢʝʰʴʶ, ʢʦʪʦʨʦʝ  ʫʩʠʣʠʚʘʝʪ ʘʩʩʠʤʠʣʷʮʠʶ ʛʣʶʢʦʟʳ ʤʳʰʝʯʥʳʤʠ ʢʣʝʪʢʘʤʠ ʣʠʥʠʠ C2C12 ʟʘ 

ʩʯʝʪ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ [70]. ɺ ʤʦʜʝʣʷʭ ʥʘ ʞʠʚʦʪʥʳʭ ʢʫʨʢʫʤʠʥ ʠʟ ʢʫʨʢʫʤʳ ʧʦʢʘʟʘʣ 

ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʠʡ ʠ ʛʠʧʦʣʠʧʠʜʝʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪʳ [71]. ʂʫʨʢʫʤʠʥ ʤʦʞʝʪ ʪʘʢʞʝ ʧʦʚʳʰʘʪʴ 

ʢʦʥʮʝʥʪʨʘʮʠʶ ʠʥʩʫʣʠʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʧʦʩʣʝ ʧʨʠʝʤʘ ʧʠʱʠ, ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʦʨʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ 

ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʫ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ [72]. 

 

ʀʥʛʠʙʠʪʦʨʳ ʛʠʩʪʦʥ-ʜʝʘʮʝʪʠʣʘʟʳ (HDAI) 

ɻʠʩʪʦʥʦʚʳʝ ʜʝʘʮʝʪʠʣʘʟʳ (HDAC) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʬʝʨʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʦʪʱʝʧʣʷʶʪ 

ʘʮʝʪʠʣʴʥʫʶ ʛʨʫʧʧʫ ʩ ʦʩʪʘʪʢʦʚ ʣʠʟʠʥʘ ʥʘ ʛʠʩʪʦʥʘʭ, ʥʘʨʫʰʘʷ ʵʧʠʛʝʥʦʤ ʠ ʚʳʟʳʚʘʷ ʟʘʙʦʣʝʚʘʥʠʷ 

[73], ʚ ʪʦʤ ʯʠʩʣʝ ʉɼ2. ʆʜʥʘʢʦ, ʥʝʢʦʪʦʨʳʝ ʚʝʱʝʩʪʚʘ, ʥʘʟʳʚʘʝʤʳʝ ʠʥʛʠʙʠʪʦʨʘʤʠ 

ʛʠʩʪʦʥʜʝʘʮʝʪʠʣʘʟʳ (HDACI), ʤʦʛʫʪ ʠʥʛʠʙʠʨʦʚʘʪʴ ʵʪʠ ʬʝʨʤʝʥʪʳ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʠʣʠ ʫʩʪʨʘʥʷʷ 

ʜʝʘʮʝʪʠʣʠʨʦʚʘʥʠʝ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤ ʟʘʙʦʣʝʚʘʥʠʷ [73]. HDACI ð ʵʪʦ ʥʝʙʦʣʴʰʠʝ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʤʦʣʝʢʫʣʳ [74], ʧʝʨʚʳʤ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣ ʥ-ʙʫʪʠʨʘʪ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ 

ʛʠʧʝʨʘʮʝʪʠʣʠʨʦʚʘʥʠʶ ʛʠʩʪʦʥʦʚ ʚ ʢʣʝʪʢʘʭ [75]. ʊʘʢʠʝ ʵʧʠ-ʧʨʝʧʘʨʘʪʳ ʢʘʢ ʪʨʠʭʦʩʪʘʪʠʥ A 

(TSA) ʠ ʪʨʘʧʦʢʩʠʥ A (TPX) ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ HDACI ʠ ʩʧʦʩʦʙʥʳ ʠʥʛʠʙʠʨʦʚʘʪʴ ʘʢʪʠʚʥʦʩʪʴ 

HDAC [76ï77]. ɼʨʫʛʠʝ HDACI (ʥʘʧʨʠʤʝʨ, TSA ʠ ʜʝʧʩʠʧʝʧʪʠʜ  FK228) ʷʚʣʷʶʪʩʷ 
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ʥʘʪʫʨʘʣʴʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ, ʩʦʟʜʘʥʥʳʤʠ ʠʟ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʠʢʨʦʙʦʚ [73] ʅʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ 

ʵʧʠ-ʧʨʝʧʘʨʘʪʳ (ʥʘʧʨʠʤʝʨ, ʩʫʙʝʨʦʠʣʘʥʠʣʠʜ ʛʠʜʨʦʢʩʘʤʦʚʘʷ ʢʠʩʣʦʪʘ) ʧʦʣʫʯʝʥʳ ʧʫʪʝʤ ʩʠʥʪʝʟʘ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʨʫʢʪʫʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ HDACI [73]. ʂʨʦʤʝ 

ʪʦʛʦ, ʨʷʜ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ (ʦʚʦʱʠ, ʬʨʫʢʪʳ, ʮʝʣʴʥʦʟʝʨʥʦʚʳʝ) ʪʘʢʞʝ ʦʙʣʘʜʘʶʪ 

ʠʥʛʠʙʠʨʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ HDAC, ʩʨʘʚʥʠʤʳʤʠ ʩ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʤʠ HDACI, ʠ ʢ ʪʦʤʫ 

ʞʝ ʥʝ ʚʳʟʳʚʘʶʪ  ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ [73]. 

ʇʨʠ ʣʝʯʝʥʠʠ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ ʥʝʢʦʪʦʨʳʝ HDACI ʫʣʫʯʰʘʶʪ ʜʠʘʙʝʪʠʯʝʩʢʠʝ ʩʦʩʪʦʷʥʠʷ, 

ʫʩʪʨʘʥʷʷ ʚʳʟʚʘʥʥʦʝ ʮʠʪʦʢʠʥʘʤʠ ʧʦʚʨʝʞʜʝʥʠʝ ʙʝʪʘ-ʢʣʝʪʦʢ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ [78ï80]. 

ɼʨʫʛʠʝ HDACI ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʝʢʨʝʮʠʠ ʠʥʩʫʣʠʥʘ, ʧʦʚʳʰʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʤʘʩʩʫ ʙʝʪʘ-

ʢʣʝʪʦʢ [81ï83]. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʢʘʯʝʩʪʚʝ ʤʝʨʳ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ ʩʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʩʦʢʠʭ ʜʦʟ HDACI, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʷʚʣʷʶʪʩʷ ʮʠʪʦʪʦʢʩʠʯʥʳʤʠ [80]. 

 

ʀʥʛʠʙʠʪʦʨʳ ʤʠʢʨʦʈʅʂ 

ʇʦʜʜʝʨʞʘʥʠʝ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʤʘ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ 

ʨʝʛʫʣʠʨʫʝʪʩʷ ʤʠʢʨʦʈʅʂ, ʵʢʩʧʨʝʩʩʠʷ ʢʦʪʦʨʳʭ ʯʘʩʪʦ ʙʳʚʘʝʪ ʥʘʨʫʰʝʥʥʦʡ ʫ ʙʦʣʴʥʳʭ ʣʶʜʝʡ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʫʪʝʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʘʨʫʰʝʥʥʦʡ ʵʢʩʧʨʝʩʠʠ ʤʠʢʨʦʈʅʂ ʜʦ 

ʥʦʨʤʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʤʦʞʥʦ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʠʣʠ ʫʩʪʨʘʥʠʪʴ ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʡ ʟʘʙʦʣʝʚʘʥʠʷ. 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʘʨʫʰʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʤʠʢʨʦʈʅʂ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʣʠʙʦ ʧʫʪʝʤ 

ʥʦʨʤʘʣʠʟʘʮʠʠ ʵʢʩʧʨʝʩʩʠʠ ʨʝʧʨʝʩʩʠʨʦʚʘʥʥʳʭ ʤʠʢʨʦʈʅʂ ʩ ʧʦʤʦʱʴʶ ʠʤʠʪʘʪʦʨʦʚ ʤʠʢʨʦʈʅʂ, 

ʣʠʙʦ ʧʫʪʝʤ ʧʦʜʘʚʣʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʩʚʝʨʭʵʢʩʧʨʝʩʩʠʨʦʚʘʥʥʳʭ ʤʠʢʨʦʈʅʂ ʩ ʧʦʤʦʱʴʶ ʠʭ 

ʠʥʛʠʙʠʪʦʨʦʚ [84]. 

ʀʥʛʠʙʠʪʦʨʳ ʤʠʢʨʦʈʅʂ ð ʵʪʦ ʘʥʪʠʩʤʳʩʣʦʚʳʝ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʳ [84], ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘ 

ʦʩʥʦʚʝ ʤʦʣʝʢʫʣʷʨʥʳʭ ʩʚʦʡʩʪʚ ʮʝʣʝʚʦʡ ʤʠʢʨʦʈʅʂ, ʯʪʦʙʳ ʩʚʷʟʳʚʘʪʴʩʷ ʩ ʥʝʡ ʠ ʘʢʪʠʚʠʨʦʚʘʪʴ 

ʮʝʣʝʚʦʡ ʛʝʥ. ʂ ʠʭ ʯʠʩʣʫ ʦʪʥʦʩʷʪʩʷ LNA (locked nucleic acid)-ʘʥʪʠ-ʤʠʢʨʦʈʅʂ,  ʘʥʪʘʛʦʤʠʨʳ ʠ 

ʤʦʨʬʦʣʠʥʦʚʳʝ ʦʣʠʛʦʤʝʨʳ [85ï86]. LNA ʘʥʪʠ-ʤʠʢʨʦʈʅʂ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʵʬʬʝʢʪʠʚʥʳ, ʤʝʥʝʝ 

ʪʦʢʩʠʯʥʳ ʠ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʠʤ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ [87]. LNA ʘʥʪʠ-ʤʠʢʨʦʈʅʂ-122 

ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʧʣʘʟʤʝ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ ʫ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ [88]. ɸʥʪʠʩʤʳʩʣʦʚʦʡ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜ 2ô-ʆ-ʤʝʪʠʣ-ʤʠʢʨʦʈʅʂ-

375 ʥʦʨʤʘʣʠʟʫʝʪ ʩʝʢʨʝʮʠʶ ʠʥʩʫʣʠʥʘ in vitro ʧʫʪʝʤ ʧʦʚʳʰʝʥʠʷ ʵʢʩʧʨʝʩʩʠʠ 3ô-

ʬʦʩʬʦʠʥʦʟʠʪʠʜ-ʟʘʚʠʩʠʤʦʡ ʧʨʦʪʝʠʥʢʠʥʘʟʳ-1 (ʇɼʂ-1) [77]. ʅʝʢʦʪʦʨʳʝ ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʠʝ 

ʵʧʠ-ʧʨʝʧʘʨʘʪʳ, ʪʘʢʠʝ ʢʘʢ Byetta, Victoza, Trulicity, Januvia, Onglyza ʠ Tradjenta 

ʤʦʜʠʬʠʮʠʨʫʶʪ ʩʚʝʨʭʵʢʩʧʨʝʩʩʠʶ ʤʠʢʨʦʈʅʂ-204 ʚ ʙʝʪʘ-ʢʣʝʪʢʘʭ ʜʠʘʙʝʪʠʢʦʚ, ʘʢʪʠʚʠʨʫʷ 

ʛʣʶʢʘʛʦʥʦʧʦʜʦʙʥʳʡ ʧʝʧʪʠʜ 1, ʠʣʠ GLP1R, ʧʦʤʦʛʘʶʱʠʡ ʙʝʪʘ-ʢʣʝʪʢʘʤ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʙʦʣʴʰʝ 

ʠʥʩʫʣʠʥʘ [89]. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʉɼ2 ð ʤʥʦʛʦʬʘʢʪʦʨʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʧʦʵʪʦʤʫ ʝʛʦ ʨʘʟʚʠʪʠʝ ʫ ʠʥʜʠʚʠʜʫʫʤʘ ʦʙʫʩʣʦʚʣʝʥʦ 

ʤʥʦʛʠʤʠ ʧʨʠʯʠʥʘʤʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʠʤʝʶʪʩʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʦʛʦ, ʯʪʦ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨʘʭ ʢʣʝʪʢʠ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʞʠʟʥʠ 

ʯʝʣʦʚʝʢʘ, ʤʦʛʫʪ ʠʛʨʘʪʴ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʧʘʪʦʛʝʥʝʟʝ ʉɼ2. ʊʨʠʛʛʝʨʘʤʠ ʵʪʠʭ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʪʘʢʠʝ ʬʘʢʪʦʨʳ ʢʘʢ ʩʪʘʨʝʥʠʝ, ʜʠʝʪʠʯʝʩʢʠʝ ʧʨʝʜʧʦʯʪʝʥʠʷ, ʠʟʙʳʪʦʯʥʘʷ 

ʤʘʩʩʘ ʪʝʣʘ, ʥʠʟʢʘʷ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʚʦʟʜʝʡʩʪʚʠʝ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʠ ʤʠʢʨʦʙʦʚ, ʘ ʪʘʢʞʝ 

ʦʙʨʘʟ ʞʠʟʥʠ. ʂ ʩʯʘʩʪʴʶ, ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʙʨʘʪʠʤʳʤ ʧʨʦʮʝʩʩʦʤ, ʯʪʦ 

ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʠʤ ʨʘʙʦʪʥʠʢʘʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʤʝʭʘʥʠʟʤ ʢʘʢ ʜʣʷ ʣʝʯʝʥʠʷ, ʪʘʢ ʠ 

ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʉɼ2.  
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ɸʥʥʦʪʘʮʠʷ. ʄʠʥʫʚʰʠʡ ʢʨʠʟʠʩʥʳʡ 2020 ʛʦʜ ʧʨʠʥʝʩ ʦʛʨʦʤʥʦʝ ʯʠʩʣʦ ʯʝʣʦʚʝʯʝʩʢʠʭ 

ʞʝʨʪʚ ʦʪ ʧʘʥʜʝʤʠʠ COVID-19, ʢʦʪʦʨʘʷ ʫʥʝʩʣʘ ʥʘ ʩʝʛʦʜʥʷ ʫʞʝ ʙʦʣʝʝ 2 ʤʠʣʣʠʦʥʦʚ ʞʠʟʥʝʡ. 

ɺʳʩʦʢʘʷ ʣʝʪʘʣʴʥʦʩʪʴ ʧʨʠ COVID-19 ʩʚʷʟʘʥʘ ʩ ʨʘʟʚʠʪʠʝʤ ʦʩʪʨʦʛʦ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʜʠʩʪʨʝʩʩ-

ʩʠʥʜʨʦʤʘ (ʆʈɼʉ), ʢʦʪʦʨʳʡ ʧʨʠʚʦʜʠʪ ʢ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʧʘʮʠʝʥʪʦʚ ʚ ʦʪʜʝʣʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʡ 

ʪʝʨʘʧʠʠ. ɺ ʙʦʨʴʙʝ ʩ ʵʪʠʤ ʩʤʝʨʪʝʣʴʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ, ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʫʩʠʣʠʷʤʠ ʧʦ 

ʵʧʠʜʝʤʠʯʝʩʢʦʤʫ ʢʦʥʪʨʦʣʶ ʠ ʣʝʯʝʥʠʶ ʟʘʨʘʟʠʚʰʠʭʩʷ ʙʦʣʴʥʳʭ, ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʶ 

ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ ʵʪʦʡ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ  ʠʥʬʝʢʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʠ ʢʣʠʥʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʜʣʷ ʦʮʝʥʢʠ ʜʦʣʛʦʩʨʦʯʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʆʈɼʉ COVID-19. ʉʣʝʜʫʝʪ 

ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʦʠʩʢʫ ʥʘʜʝʞʥʳʭ  ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʙʠʦʤʘʨʢʝʨʦʚ, ʯʪʦʙʳ ʥʘ ʠʭ ʦʩʥʦʚʝ ʤʦʞʥʦ ʙʳʣʦ  ʧʨʝʜʩʢʘʟʘʪʴ ʧʦʜʛʨʫʧʧʫ ʧʘʮʠʝʥʪʦʚ, ʫ ʢʦʪʦʨʳʭ 

ʤʦʞʝʪ ʨʘʟʚʠʪʴʩʷ ʠʣʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʪʴ ʬʠʙʨʦʟ ʣʝʛʢʠʭ.  
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Abstract. The past crisis year 2020 brought a huge number of human casualties from the 

COVID-19 pandemic, which has claimed more than 2 million lives to date. The high mortality rate 

in COVID-19 is associated with the development of acute respiratory distress syndrome (ARDS), 

which leads to hospitalization of patients in intensive care units. In the fight against this deadly 

disease, in parallel with efforts to control and treat infected patients and study the pathophysiology 

of this new coronavirus infection, research and clinical follow-up is needed to assess the long-term 

consequences of ARDS COVID-19. Research should also be undertaken to find reliable clinical and 

laboratory biomarkers to predict the subset of patients who may develop or progress to pulmonary 

fibrosis. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: COVID-19, SARS-CoV-2, ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʘʷ ʣʝʛʦʯʥʘʷ ʙʦʣʝʟʥʴ, ʬʠʙʨʦʟ 

ʣʝʛʢʠʭ. 
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ɺʚʝʜʝʥʠʝ 

ʇʘʥʜʝʤʠʷ ʥʦʚʦʛʦ ʢʦʨʦʥʘʚʠʨʫʩʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ 2019 ʛ. (COVID-19), ʚʳʟʚʘʥʥʘʷ 

ʢʦʨʦʥʘʚʠʨʫʩʦʤ SARS-CoV-2, ʧʦʨʦʜʠʣʘ ʩʝʨʴʝʟʥʫʶ ʦʟʘʙʦʯʝʥʥʦʩʪʴ ʫ ʤʠʨʦʚʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ 

ʚ ʩʚʷʟʠ ʩ ʝʛʦ ʙʳʩʪʨʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ, ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʩʤʝʨʪʥʦʩʪʠ ʠ ʦʪʩʫʪʩʪʚʠʝʤ 

ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ (ʚ ʧʝʨʚʳʝ 4 ʤʝʩʷʮʘ ʧʦʩʣʝ ʩʦʦʙʱʝʥʠʷ ʦ ʚʩʧʳʰʢʝ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʠʥʬʝʢʮʠʝʡ SARS-CoV2 ʟʘʨʘʟʠʣʠʩʴ ʦʢʦʣʦ 3 ʤʣʥ ʯʝʣʦʚʝʢ ʠ 200000 ï ʫʤʝʨʣʠ) [1]. 

ʂʘʢ ʠ ʧʨʝʜʳʜʫʱʠʝ ʰʪʘʤʤʳ (SARS-CoV ʠ MERS-CoV) ʩʝʤʝʡʩʪʚʘ ʢʦʨʦʥʘʚʠʨʫʩʦʚ, SARS-CoV-

2 ʧʦʨʘʞʘʝʪ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʨʝʩʧʠʨʘʪʦʨʥʫʶ ʩʠʩʪʝʤʫ, ʚʳʟʳʚʘʷ ʠʥʬʝʢʮʠʶ ʥʠʞʥʠʭ 

ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʠ ʩʝʨʴʝʟʥʳʝ ʦʩʣʦʞʥʝʥʠʷ ʚ ʣʝʛʢʠʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʩʪʨʳʡ ʨʝʩʧʠʨʘʪʦʨʥʳʡ 

ʜʠʩʪʨʝʩʩ-ʩʠʥʜʨʦʤ (ʆʈɼʉ) [2], ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʩʤʝʨʪʠ ʙʦʣʴʥʳʭ 

ʢʦʨʦʥʘʚʠʨʫʩʦʤ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʙʦʣʴʥʳʭ, ʚʳʞʠʚʰʠʭ ʧʦʩʣʝ ʆʈɼʉ, ʪʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʠʭ ʯʘʩʪʴ 

ʙʫʜʝʪ ʠʤʝʪʴ ʜʦʣʛʦʚʨʝʤʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʠ ʣʝʛʢʠʭ ʚ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʬʠʙʨʦʟʘ. ʎʝʣʴ 

ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ï ʢʨʘʪʢʦ ʦʙʨʠʩʦʚʘʪʴ ʧʦʩʣʝʜʩʪʚʠʷ ʧʘʥʜʝʤʠʠ COVID-19 ʜʣʷ ʚʳʟʜʦʨʦʚʝʚʰʠʭ 

ʦʪ ʆʈɼʉ, ʩ ʘʢʮʝʥʪʠʨʦʚʘʥʠʝʤ ʚʥʠʤʘʥʠʷ ʥʘ ʦʛʨʦʤʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʙʠʦʤʘʨʢʝʨʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʙʦʣʝʟʥʠ ʚʳʷʚʣʷʪʴ ʧʘʮʠʝʥʪʦʚ, ʫ ʢʦʪʦʨʳʭ ʤʦʞʝʪ 

ʨʘʟʚʠʪʴʩʷ ʬʠʙʨʦʟʥʘʷ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʘʷ ʣʝʛʦʯʥʘʷ ʧʘʪʦʣʦʛʠʷ, ʘ ʪʘʢʞʝ ʤʝʨʘʭ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ  ʨʘʟʚʠʪʠʝ ʠ/ʠʣʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʬʠʙʨʦʟʘ 

ʣʝʛʢʠʭ. 

 

ʌʠʙʨʦʟ ʣʝʛʢʠʭ ʧʦʩʣʝ ʆʈɼʉ 

ʈʘʜʠʦʣʦʛʠʯʝʩʢʠ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʮʠʝʥʪʦʚ, ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ SARS-COV-2, ʚʳʷʚʣʷʶʪʩʷ 

ʜʚʫʩʪʦʨʦʥʥʠʝ ʦʯʘʛʠ ʧʦʨʘʞʝʥʠʷ ʣʝʛʢʠʭ ʪʠʧʘ çʤʘʪʦʚʦʛʦ ʩʪʝʢʣʘè ʩ ʢʦʥʩʦʣʠʜʘʮʠʝʡ ʠʣʠ ʙʝʟ ʥʝʝ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʚ ʥʠʞʥʠʭ ʦʪʜʝʣʘʭ [3]. ʇʨʠ ʚʳʷʚʣʝʥʠʠ ʵʪʠʭ ʧʦʨʘʞʝʥʠʡ ʠ 

ʧʨʦʚʝʜʝʥʠʠ ʧʦʩʣʝʜʫʶʱʝʡ ʪʝʨʘʧʠʠ ʩʣʝʜʫʝʪ ʧʦʤʥʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʦʩʣʝ 

ʚʳʚʝʜʝʥʠʷ ʚʠʨʫʩʘ ʠʟ ʦʨʛʘʥʠʟʤʘ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʥʝ ʟʘʚʝʨʰʘʝʪʩʷ ʠ ʤʦʞʝʪ ʧʝʨʝʨʘʩʪʠ ʚ 

ʜʣʠʪʝʣʴʥʦʝ ʧʦʨʘʞʝʥʠʝ ʣʝʛʢʠʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʬʠʙʨʦʟʥʦʝ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ 

ʣʝʛʢʠʭ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʣʝʛʦʯʥʳʡ ʬʠʙʨʦʟ ʷʚʣʷʝʪʩʷ ʦʙʱʝʧʨʠʟʥʘʥʥʳʤ ʧʦʩʣʝʜʩʪʚʠʝʤ 

ʆʈɼʉ ʠ, ʢʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚ ʥʝʩʢʦʣʴʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ,  ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ çʟʘʱʠʪʥʘʷ 

ʚʝʥʪʠʣʮ̫ʠʷè ʣʝʛʢʠʭ ʫʤʝʥʴʰʘʣʘ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʝ ʦʪʢʣʦʥʝʥʠʷ ʧʦʩʣʝ ʆʈɼʉ [4]. 

ʇʘʪʦʣʦʛʠʯʝʩʢʠʤ ʢʦʨʨʝʣʷʪʦʤ ʆʈɼʉ ʷʚʣʷʝʪʩʷ ʜʠʬʬʫʟʥʦʝ ʘʣʴʚʝʦʣʷʨʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ 

(ɼAʇ), ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʯʘʣʴʥʦʡ (ʦʩʪʨʦʡ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ) ʵʢʩʩʫʜʘʪʠʚʥʦʡ ʬʘʟʦʡ ʩ 
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ʦʪʝʢʦʤ, ʛʠʘʣʠʥʦʚʳʤʠ ʤʝʤʙʨʘʥʘʤʠ ʠ ʦʩʪʨʳʤ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʤ ʚʦʩʧʘʣʝʥʠʝʤ, ʟʘ ʢʦʪʦʨʳʤ 

ʩʣʝʜʫʝʪ ʬʘʟʘ ʦʨʛʘʥʠʟʘʮʠʠ ʩ ʨʳʭʣʳʤ ʦʨʛʘʥʠʟʫʶʱʠʤ ʬʠʙʨʦʟʦʤ, ʚ ʦʩʥʦʚʥʦʤ ʚʥʫʪʨʠ 

ʘʣʴʚʝʦʣʷʨʥʳʭ ʧʝʨʝʛʦʨʦʜʦʢ ʠ ʛʠʧʝʨʧʣʘʟʠʝʡ ʧʥʝʚʤʦʮʠʪʦʚ II ʪʠʧʘ [5]. ʄʦʱʥʦʡ ʪʨʝʪʴʝʡ ʠ 

ʧʦʩʣʝʜʥʝʡ ʩʪʘʜʠʝʡ ʆʈɼʉ ʤʦʞʝʪ ʙʳʪʴ ʬʠʙʨʦʟʥʘʷ ʬʘʟʘ. Thille ʠ ʩʦʘʚʪʦʨʳ ʦʧʠʩʘʣʠ ʢʦʛʦʨʪʫ ʠʟ 

159 ʘʫʪʦʧʩʠʡ ʧʘʮʠʝʥʪʦʚ ʩ ʆʈɼʉ, ʧʦʢʘʟʘʚ, ʯʪʦ ʵʪʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʥʘʭʦʜʢʠ ʤʦʛʫʪ ʣʠʙʦ 

ʨʘʟʨʝʰʠʪʴʩʷ ʜʦ ʥʦʨʤʘʣʴʥʦʡ ʧʘʨʝʥʭʠʤʳ ʣʝʛʢʠʭ, ʣʠʙʦ ʧʨʦʛʨʝʩʩʠʨʦʚʘʪʴ ʜʦ ʬʠʙʨʦʟʘ [6]. ɺ ʵʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʫ 4% ʧʘʮʠʝʥʪʦʚ ʩ ʜʣʠʪʝʣʴʥʦʩʪʴ ʁ ʟʘʙʦʣʝʚʘʥʠʷ ʤʝʥʝʝ 1 ʥʝʜʝʣʠ, ʫ 24% 

ʧʘʮʠʝʥʪʦʚ ʩ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʟʘʙʦʣʝʚʘʥʠʷ ʦʪ 1 ʜʦ 3 ʥʝʜʝʣʴ ʠ ʫ 61% ʧʘʮʠʝʥʪʦʚ ʩ 

ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʟʘʙʦʣʝʚʘʥʠʷ ʙʦʣʝʝ 3 ʥʝʜʝʣʴ ʨʘʟʚʠʣʩʷ ʬʠʙʨʦʟ [6]. ʕʪʦ ʦʧʠʩʘʥʠʝ ʚʤʝʩʪʝ ʩ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʬʠʙʨʦʟ ʣʝʛʢʠʭ ʥʘʯʠʥʘʝʪʩʷ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ 

ʨʘʟʚʠʪʠʷ ʆʈɼʉ [4]. 

ɸʥʦʤʘʣʴʥʳʝ ʠʤʤʫʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʠʥʠʮʠʠʨʫʶʪ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʜʘʣʴʥʝʡʰʝʤʫ 

ʨʘʟʚʠʪʠʶ ʬʠʙʨʦʟʘ ʣʝʛʢʠʭ, ʚʦʟʤʦʞʥʦ, ʚʩʣʝʜʩʪʚʠʝ ʮʠʪʦʢʠʥʦʚʦʛʦ ʰʪʦʨʤʘ. ʅʘʨʫʰʝʥʠʝ 

ʨʝʛʫʣʷʮʠʠ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʤʘʪʨʠʢʩʥʳʭ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟ ʚʦ ʚʨʝʤʷ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʬʘʟʳ 

ʆʈɼʉ ʚʳʟʳʚʘʝʪ ʧʦʚʨʝʞʜʝʥʠʝ ʵʧʠʪʝʣʠʷ ʠ ʵʥʜʦʪʝʣʠʷ. VEGF (vascular endothelial growth factor) 

ʠ ʮʠʪʦʢʠʥʳ, ʪʘʢʠʝ ʢʘʢ IL-6 ʠ TNFŬ, ʪʘʢʞʝ ʫʯʘʩʪʚʫʶʪ ʚ ʬʠʙʨʦʟʥʦʤ ʧʨʦʮʝʩʩʝ. ʆʩʪʘʝʪʩʷ 

ʥʝʷʩʥʳʤ, ʧʦʯʝʤʫ ʦʜʥʠ ʣʶʜʠ ʤʦʛʫʪ ʦʧʨʘʚʠʪʴʩʷ ʦʪ ʪʘʢʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ 

ʜʨʫʛʠʭ ʧʨʦʠʩʭʦʜʠʪ ʥʘʢʦʧʣʝʥʠʝ ʬʠʙʨʦʙʣʘʩʪʦʚ ʠ ʤʠʦʬʠʙʨʦʙʣʘʩʪʦʚ, ʘ ʪʘʢʞʝ  ʯʨʝʟʤʝʨʥʦʝ 

ʦʪʣʦʞʝʥʠʝ ʢʦʣʣʘʛʝʥʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʤʫ ʨʘʟʚʠʪʠʶ ʬʠʙʨʦʟʘ ʣʝʛʢʠʭ [7]. 

ʅʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʠʛʨʘʶʪ ʠ ʤʘʢʨʦʬʘʛʠ / ʤʦʥʦʮʠʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʠʢʨʦʩʨʝʜʳ, ʦʢʘʟʳʚʘʪʴ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʠʣʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ 

ʜʝʡʩʪʚʠʝ [8]. 

ʀʤʝʶʱʠʝʩʷ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʢʦʣʦ 40% ʧʘʮʠʝʥʪʦʚ ʩ COVID-19 ʟʘʙʦʣʝʚʘʶʪ 

ʆʈɼʉ, ʧʨʠʯʝʤ ʦʢʦʣʦ 20% ʩʣʫʯʘʝʚ ʆʈɼʉ ʷʚʣʷʶʪʩʷ ʪʷʞʝʣʳʤʠ [9]. ʀʩʪʠʥʥʘʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʬʠʙʨʦʟʘ ʧʦʩʣʝ ʧʝʨʝʥʝʩʝʥʠʷ COVID-19 ʩʪʘʥʝʪ ʠʟʚʝʩʪʥʦʡ ʩʦ ʚʨʝʤʝʥʝʤ ʠ, 

ʪʝʤ ʥʝ ʤʝʥʝʝ, ʜʘʥʥʳʝ ʨʘʥʥʝʛʦ ʘʥʘʣʠʟʘ ʧʘʮʠʝʥʪʦʚ ʩ COVID-19 ʧʨʠ ʚʳʧʠʩʢʝ ʠʟ ʙʦʣʴʥʠʮʳ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʙʦʣʝʝ ʯʝʤ ʫ ʪʨʝʪʠ ʚʳʟʜʦʨʦʚʝʚʰʠʭ ʧʘʮʠʝʥʪʦʚ ʨʘʟʚʠʚʘʶʪʩʷ ʬʠʙʨʦʟʥʳʝ 

ʘʥʦʤʘʣʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʫ 47% ʧʘʮʠʝʥʪʦʚ ʦʪʤʝʯʘʶʪʩʷ ʥʘʨʫʰʝʥʠʷ ʜʠʬʬʫʟʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʣʝʛʢʠʭ ʧʦ ʦʢʠʩʠ ʫʛʣʝʨʦʜʘ, ʘ ʫ 25% ï ʩʥʠʞʝʥʠʝ ʦʙʱʝʡ ʝʤʢʦʩʪʠ ʣʝʛʢʠʭ. ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ 

ʚʳʛʣʷʜʷʪ ʝʱʝ ʙʦʣʝʝ ʭʫʜʰʠʤʠ ʫ ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʝʨʝʥʝʩʣʠ ʪʷʞʝʣʫʶ ʬʦʨʤʫ 

ʟʘʙʦʣʝʚʘʥʠʷ [10].  

ɹʝʟʫʩʣʦʚʥʦ, ʪʨʝʙʫʶʪʩʷ ʜʦʣʛʦʩʨʦʯʥʳʝ ʥʘʙʣʶʜʝʥʠʷ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʣʠ 

ʨʝʪʠʢʫʣʷʮʠʷ ʥʝʦʙʨʘʪʠʤʳʡ ʬʠʙʨʦʟ [11], ʭʦʪʷ ʢʘʞʝʪʩʷ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʧʦʞʠʣʳʝ ʧʘʮʠʝʥʪʳ ʩ 

ʪʷʞʝʣʦʡ ʬʦʨʤʦʡ ʟʘʙʦʣʝʚʘʥʠʷ ʙʦʣʝʝ ʩʢʣʦʥʥʳ ʢ ʨʘʟʚʠʪʠʶ ʬʠʙʨʦʟʘ [12]. ʂʨʦʤʝ ʪʦʛʦ, ʚʣʠʷʥʠʝ 

COVID-19 ʥʘ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʙʦʣʝʟʥʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʥʝʝ ʩʫʱʝʩʪʚʦʚʘʚʰʠʤ 

ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʣʝʛʢʠʭ ʚʩʝ ʝʱʝ ʦʩʪʘʝʪʩʷ ʥʝʠʟʚʝʩʪʥʳʤ ʠ ʪʨʝʙʫʝʪ ʠʟʫʯʝʥʠʷ. 

ɼʚʘ ʜʨʫʛʠʭ ʰʪʘʤʤʘ ʩʝʤʝʡʩʪʚʘ ʢʦʨʦʥʘʚʠʨʫʩʦʚ, SARS-CoV ʠ MERS-CoV, ʢʦʪʦʨʳʝ ʚ 

ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ ʩʯʠʪʘʣʠʩʴ ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʳʤʠ, ʛʝʥʝʪʠʯʝʩʢʠ ʩʭʦʞʠ ʩ  SARS-CoV-2 ʠ 

ʚʳʟʳʚʘʶʪ ʜʠʬʬʫʟʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʣʝʛʢʠʭ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʨʠʤʝʨʥʦ ʯʝʨʝʟ ʜʚʝ ʥʝʜʝʣʠ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʩʠʤʧʪʦʤʦʚ SARS-CoV ʚʳʷʚʣʷʶʪʩʷ 

ʨʝʪʠʢʫʣʷʨʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʦʭʨʘʥʷʶʪʩʷ ʫ ʧʦʣʦʚʠʥʳ ʧʘʮʠʝʥʪʦʚ ʯʝʨʝʟ ʦʜʠʥ ʤʝʩʷʮ [13]. 

ɼʘʥʥʳʝ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ (15 ʣʝʪ ʩʧʫʩʪʷ) ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʝ 

ʘʥʦʤʘʣʠʠ ʦʪʤʝʯʘʶʪʩʷ ʫ 4,6% ʧʘʮʠʝʥʪʦʚ, ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ SARS-CoV [14]. ʍʦʪʷ ʧʘʮʠʝʥʪʳ, 

ʚʳʣʝʯʠʚʰʠʝʩʷ ʦʪ MERS, ʤʝʥʝʝ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ ʚ ʣʠʪʝʨʘʪʫʨʝ, ʚʩʝ ʞʝ ʠʤʝʶʪʩʷ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʬʠʙʨʦʟʥʳʭ ʘʥʦʤʘʣʠʡ ʧʨʠʤʝʨʥʦ ʫ ʪʨʝʪʠ ʧʘʮʠʝʥʪʦʚ ʥʘ ʨʝʥʪʛʝʥʦʛʨʘʤʤʘʭ 

ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ, ʩʜʝʣʘʥʥʳʭ ʧʦʩʣʝ ʚʳʧʠʩʢʠ ʠʟ ʙʦʣʴʥʠʮʳ [15]. 
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ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ ʥʘʣʠʯʠʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʡ ʬʠʙʨʦʟ ʣʝʛʢʠʭ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʯʠʥʦʡ ʩʤʝʨʪʥʦʩʪʠ ʫ ʤʥʦʛʠʭ ʧʘʮʠʝʥʪʦʚ ʩ ʆʈɼʉ [16], ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʚʳʞʠʚʰʠʭ ʙʫʜʫʪ ʥʘʙʣʶʜʘʪʴʩʷ ʜʦʣʛʦʚʨʝʤʝʥʥʦʝ ʥʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʠ 

ʣʝʛʢʠʭ ʠ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʝ ʘʥʦʤʘʣʠʠ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʬʠʙʨʦʟ ʣʝʛʢʠʭ [17ï18]. ʇʨʠ ʵʪʦʤ 

ʩʪʝʧʝʥʴ ʨʝʪʠʢʫʣʷʮʠʠ ʥʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʯʝʪʢʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʠ ʣʝʛʦʯʥʦʡ ʬʫʥʢʮʠʠ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʭʫʜʰʝʥʠʝ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʢ 

ʬʦʨʩʠʨʦʚʘʥʥʘʷ ʞʠʟʥʝʥʥʘʷ ʝʤʢʦʩʪʴ ʣʝʛʢʠʭ  ʠ ʜʠʬʬʫʟʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʣʝʛʢʠʭ [19]. 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʵʪʠ ʜʘʥʥʳʝ ʤʦʞʥʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʜʘʞʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣɹʰʘʷ 

ʩʪʝʧʝʥʴ ʦʩʪʘʪʦʯʥʦʛʦ ʬʠʙʨʦʟʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʟʥʘʯʠʪʝʣʴʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʫ 

ʧʦʞʠʣʳʭ ʧʘʮʠʝʥʪʦʚ, ʩʪʨʘʜʘʶʱʠʭ COVID-19, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʤʦʛʫʪ, ʢ ʪʦʤʫ ʞʝ, ʠʤʝʪʴ ʝʱʝ 

ʠ ʟʘʙʦʣʝʚʘʥʠʷ ʣʝʛʢʠʭ [20]. ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠʩʪʠʥʥʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʬʠʙʨʦʟʘ ʧʦʩʣʝ 

COVID-19 ʧʦʪʨʝʙʫʶʪʩʷ ʜʦʣʛʦʩʨʦʯʥʳʝ ʧʦʩʣʝʜʫʶʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʦ ʝʩʪʴ ʦʩʥʦʚʘʥʠʷ 

ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʧʦʩʣʝʜʩʪʚʠʷ COVID-19 ʤʦʛʫʪ ʟʘʪʨʦʥʫʪʴ ʙʦʣʴʰʫʶ ʛʨʫʧʧʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʬʠʙʨʦʟʦʤ, ʘ ʪʘʢʞʝ ʩʪʦʡʢʠʤ ʠʣʠ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʤ ʧʦʨʘʞʝʥʠʝʤ ʣʝʛʢʠʭ. ɺʘʞʥʦ ʠʤʝʪʴ ʚ ʚʠʜʫ 

ʠ ʪʘʢʦʡ ʬʘʢʪ: ʧʦʩʢʦʣʴʢʫ ʪʳʩʷʯʠ ʣʶʜʝʡ ʧʦʩʪʨʘʜʘʣʠ ʦʪ COVID-19, ʪʦ ʝʩʪʴ ʚʩʝ ʦʩʥʦʚʘʥʠʷ 

ʦʞʠʜʘʪʴ, ʯʪʦ ʜʘʞʝ ʨʝʜʢʠʝ ʦʩʣʦʞʥʝʥʠʷ ʙʫʜʫʪ ʠʤʝʪʴ ʩʝʨʴʝʟʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʟʜʦʨʦʚʴʷ ʥʘ 

ʫʨʦʚʥʝ ʥʘʩʝʣʝʥʠʷ.  

 

ɺʦʟʤʦʞʥʳʝ ʙʠʦʤʘʨʢʝʨʳ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ 

ʈʘʥʥʝʝ ʚʳʷʚʣʝʥʠʝ ʩʫʙʧʦʧʫʣʷʮʠʠ, ʫ ʢʦʪʦʨʦʡ ʤʦʞʝʪ ʨʘʟʚʠʪʴʩʷ ʬʠʙʨʦʟ ʣʝʛʢʠʭ, ʠʤʝʝʪ 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʪʝʢʫʱʠʭ ʟʥʘʥʠʷʭ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʤʝʜʠʮʠʥʩʢʠʤ 

ʨʘʙʦʪʥʠʢʘʤ ʥʝʦʙʭʦʜʠʤʦ ʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʨʘʥʥʝʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʆʈɼʉ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ, 

ʦʪʩʨʦʯʠʪʴ ʠʣʠ ʫʤʝʥʴʰʠʪʴ ʨʘʟʚʠʪʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʣʝʛʢʠʭ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʫʶʪ 

ʥʘʜʝʞʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʠʣʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʧʘʮʠʝʥʪʦʚ, ʫ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʫʭʫʜʰʘʪʴʩʷ 

ʩʦʩʪʦʷʥʠʝ ʠ ʨʘʟʦʚʴʝʪʩʷ ʆʈɼʉ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʝʩʢʦʣʴʢʦ ʤʘʨʢʝʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʭʫʜʰʠʤʠ 

ʠʩʭʦʜʘʤʠ [2].  ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʣʠʰʴ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʧʦʚʨʝʞʜʝʥʠʷ ʣʝʛʢʠʭ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʩʣʫʯʘʝʚ ʧʦʚʨʝʞʜʝʥʠʷ ʠʟ-ʟʘ ʤʝʭʘʥʠʯʝʩʢʦʡ ʚʥʪʠʣʷʮʠʠ) ʚ ʦʩʥʦʚʥʦʤ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ 

ʜʝʟʘʜʘʧʪʠʚʥʳʭ ʠʤʤʫʥʥʳʭ ʨʝʘʢʮʠʡ, ʚʝʜʫʱʠʭ ʢ ʯʨʝʟʤʝʨʥʦʤʫ ʚʳʩʚʦʙʦʞʜʝʥʠʶ ʮʠʪʦʢʠʥʦʚ [20]. 

ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʪʦʤʫ ï ʘʢʪʠʚʘʮʠʷ ʚ ʣʝʛʢʠʭ ʨʝʟʠʜʝʥʪʥʳʭ ʠʤʤʫʥʥʳʭ ʢʣʝʪʦʢ ʯʝʨʝʟ ʨʝʮʝʧʪʦʨʳ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ, ʢʦʪʦʨʘʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʳʩʚʦʙʦʞʜʝʥʠʝʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʠ ʵʢʩʪʨʘʚʘʟʘʮʠʝʡ ʥʝʡʪʨʦʬʠʣʦʚ ʠ ʤʦʥʦʮʠʪʦʚ ʢʨʦʚʠ ʚ 

ʙʨʦʥʭʠ [21].  

ʊʘʢ, ʨʝʟʫʣʴʪʘʪʳ ʥʝʜʘʚʥʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ɻʨʝʮʠʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʘʮʠʝʥʪʳ ʩ 

ʧʥʝʚʤʦʥʠʝʡ, ʚʳʟʚʘʥʥʦʡ SARS-CoV-2, ʫ ʢʦʪʦʨʳʭ ʨʘʟʚʠʣʘʩʴ ʪʷʞʝʣʘʷ ʜʳʭʘʪʝʣʴʥʘʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʛʠʧʝʨʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʨʝʘʢʮʠʠ ʩ ʧʨʠʟʥʘʢʘʤʠ ʠʤʤʫʥʥʦʡ 

ʜʠʩʨʝʛʫʣʷʮʠʠ ʠʣʠ ʩʠʥʜʨʦʤʘ ʘʢʪʠʚʘʮʠʠ ʤʘʢʨʦʬʘʛʦʚ (ʉɸʄ) [22]. ʀʤʤʫʥʥʘʷ ʜʠʩʨʝʛʫʣʷʮʠʷ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʥʠʟʢʦʡ ʵʢʩʧʨʝʩʩʠʝʡ HLA-DR (ʦʜʠʥ ʠʟ ʘʥʪʠʛʝʥʦʚ MHC ʢʣʘʩʩʘ II) ʥʘ 

ʤʦʥʦʮʠʪʘʭ CD14, ʠ ʩʦʧʨʦʚʦʞʜʘʶʱʘʷʩʷ ʛʣʫʙʦʢʠʤ ʠʩʪʦʱʝʥʠʝʤ ʣʠʤʬʦʮʠʪʦʚ CD4, 

ʣʠʤʬʦʮʠʪʦʚ CD19 ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʠʣʣʝʨʦʚ (NK, natural killer), ʧʦ-ʚʠʜʠʤʦʤʫ, ʧʨʝʦʙʣʘʜʘʝʪ ʫ 

ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʮʠʝʥʪʦʚ. ɸʚʪʦʨʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʠʣʠ ʛʠʧʝʨʘʢʪʠʚʘʮʠʶ ʮʠʨʢʫʣʠʨʫʶʱʠʭ 

ʤʦʥʦʮʠʪʦʚ, ʧʨʦʜʫʮʠʨʫʶʱʠʭ IL-6 ʠ TNF-Ŭ, ʯʪʦ, ʚʦʟʤʦʞʥʦ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʵʪʦʡ ʠʤʤʫʥʥʦʡ 

ʜʠʩʨʝʛʫʣʮ̫ʠʠ. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʚʩʝ ʧʘʮʠʝʥʪʳ ʩ SARS-CoV-2 ʠ ʪʷʞʝʣʦʡ ʜʳʭʘʪʝʣʴʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʠʤʝʣʠ ʣʠʙʦ ʠʤʤʫʥʥʫʶ ʜʠʩʨʝʛʫʣʷʮʠʶ, ʣʠʙʦ ʉɸʄ, ʯʪʦ ʦʪʣʠʯʘʣʦ ʠʭ ʦʪ 

ʧʘʮʠʝʥʪʦʚ, ʩʪʨʘʜʘʶʱʠʭ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʧʥʝʚʤʦʥʠʝʡ ʠʣʠ ʧʥʝʚʤʦʥʠʝʡ, ʩʚʷʟʘʥʥʦʡ ʩ H1N1 

(ʩʝʨʦʪʠʧ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ) [22]. 
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ʀʩʩʣʝʜʦʚʘʥʠʝ ʠʟ ʋʭʘʥ ̫ʦʧʠʩʘʣʦ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʦʙʨʘʟʮʦʚ ʢʨʦʚʠ 485 ʧʘʮʠʝʥʪʦʚ 

ʢʘʢ ʧʦʧʳʪʢʫ ʦʧʨʝʜʝʣʠʪʴ ʤʘʨʢʝʨʳ ʨʠʩʢʘ ʩʤʝʨʪʥʦʩʪʠ. ʅʘ ʦʩʥʦʚʝ ʧʦʜʭʦʜʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘʚʪʦʨʳ, ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ COVID-19,  ʚʳʜʝʣʠʣʠ ʪʨʠ 

ʧʦʢʘʟʘʪʝʣʷ ð ʃɼɻ (ʣʘʢʪʘʪ ʜʝʛʠʜʨʦʛʝʥʘʟʘ), ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʉʈɹ (ʉ-ʨʝʘʢʪʠʚʥʳʡ ʙʝʣʦʢ) 

ʠ ʣʠʤʬʦʮʠʪʳ [23]. ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʃɼɻ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʦʪʨʘʞʘʝʪ ʨʘʟʨʫʰʝʥʠʝ ʪʢʘʥʝʡ ʠ 

ʩʯʠʪʘʝʪʩʷ ʦʙʳʯʥʳʤ ʧʨʠʟʥʘʢʦʤ ʧʦʚʨʝʞʜʝʥʠʷ ʢʣʝʪʦʢ. ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʪʷʞʝʣʳʤ 

ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʣʝʛʢʠʭ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʃɼɻ ʙʳʣʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʠ 

ʩʣʫʞʠʣʦ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʧʦʚʨʝʞʜʝʥʠʷ ʣʝʛʢʠʭ [24]. 

ɼʣʷ ʪʷʞʝʣʦʙʦʣʴʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩ COVID-19 ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʃɼɻ ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʚʝʣʠʯʝʥʠʝ 

ʘʢʪʠʚʥʦʩʪʠ ʠ ʩʪʝʧʝʥʠ ʧʦʚʨʝʞʜʝʥʠ ̫ʣʝʛʢʠʭ. ʇʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ 

ʉʈɹ, ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʦʛʦ ʤʘʨʢʝʨʘ ʧʣʦʭʦʛʦ ʧʨʦʛʥʦʟʘ ʧʨʠ ʩʝʧʩʠʩʝ ʠ ʆʈɼʉ, ʦʪʨʘʞʘʝʪ ʩʪʦʡʢʦʝ 

ʩʦʩʪʦʷʥʠʝ ʚʦʩʧʘʣʝʥʠʷ. ʃʠʤʬʦʧʝʥʠʷ ð ʦʙʳʯʥʦʝ ʷʚʣʝʥʠʝ ʫ ʧʘʮʠʝʥʪʦʚ ʩ COVID-19 ʠ ʤʦʞʝʪ 

ʙʳʪʴ ʢʨʠʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ, ʩʚʷʟʘʥʥʤr ʩ ʪʷʞʝʩʪʴʶ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʩʤʝʨʪʥʦʩʪʴʶ. 

ʇʦʚʨʝʞʜʝʥʥʳʝ ʘʣʴʚʝʦʣʷʨʥʳʝ ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʠʥʬʠʣʴʪʨʘʮʠʶ 

ʣʠʤʬʦʮʠʪʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʪʦʡʢʦʡ ʣʠʤʬʦʧʝʥʠʠ, ʢʘʢ ʵʪʦ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

SARS-CoV-2 ʠ MERS-CoV [23]. ɹʝʟʫʩʣʦʚʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʜʘʣʴʥʝʡʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʥʘʜʝʞʥʳʭ ʙʠʦʤʘʨʢʝʨʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ 

ʟʘʙʦʣʝʚʘʥʠʷ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʧʘʮʠʝʥʪʦʚ, ʫ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʨʘʟʚʠʪʴʩʷ ʆʈɼʉ ʠ ʬʠʙʨʦʟ 

ʣʝʛʢʠʭ.  

ʂʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʙʠʦʤʘʨʢʝʨʳ ʬʠʙʨʦʛʝʥʝʟʘ ʚ ʙʨʦʥʭʦʘʣʴʚʝʦʣʷʨʥʦʡ ʞʠʜʢʦʩʪʠ (ɹɸɾ) ʯʝʨʝʟ 24 ʯʘʩʘ ʧʦʩʣʝ ʥʘʯʘʣʘ 

ʆʈɼʉ, ʢʦʪʦʨʳʝ ʢʦʨʨʝʣʠʨʦʚʘʣʠ ʩʦ ʩʤʝʨʪʥʦʩʪʴʶ. ʕʪʠ ʙʠʦʤʘʨʢʝʨʳ ʚʢʣʶʯʘʣʠ N-ʢʦʥʮʝʚʦʡ 

ʧʨʦʧʝʧʪʠʜ ʢʦʣʣʘʛʝʥʘ III ʪʠʧʘ, C-ʢʦʥʮʝʚʦʡ ʧʨʦʧʝʧʪʠʜ ʢʦʣʣʘʛʝʥʘ I ʪʠʧʘ, TGF-ɓ ʠ ʘʣʴʚʝʦʣʷʨʥʳʝ 

ʬʠʙʨʦʙʣʘʩʪʳ ʠ ʬʠʙʨʦʮʠʪʳ [25ï28]. ʊʘʢ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʬʠʙʨʦʮʠʪʳ ʢʨʦʚʠ 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʢʘʢ ʚ ʫʩʣʦʚʠʷʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʞʠʚʣʝʥʠʷ ʨʘʥ, ʪʘʢ ʠ ʧʨʠ ʥʝʢʦʪʦʨʳʭ 

ʟʘʙʦʣʝʚʘʥʠʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʬʠʙʨʦʛʝʥʝʟʦʤ. ʇʦʩʢʦʣʴʢʫ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʣʠʯʠʝ ʬʠʙʨʦʮʠʪʦʚ ʚ 

ɹɸɾ ʧʨʠ ʆʈɼʉ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʧʣʦʭʠʤʠ ʠʩʭʦʜʘʤʠ ʟʘʙʦʣʝʚʘʥʠʷ [29], ʚ ʥʝʜʘʚʥʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʬʠʙʨʦʮʠʪʦʚ ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ, ʢʨʦʚʠ ʠ ʣʝʛʢʠʭ ʥʘ 

ʞʠʚʦʪʥʳʭ ʤʦʜʝʣʷʭ ʧʦʚʨʝʞʜʝʥʠʷ ʣʝʛʢʠʭ [30]. ɹʦʣʝʝ ʪʦʛʦ, ʙʳʣʘ ʦʧʠʩʘʥʘ ʘʥʘʣʦʛʠʯʥʘʷ ʢʘʨʪʠʥʘ 

ʚ ʩʦʜʝʨʞʘʥʠʠ ʬʠʙʨʦʮʠʪʦʚ ʢʨʦʚʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʚʨʝʞʜʝʥʠʝʤ ʣʝʛʢʠʭ, ʩʪʝʧʝʥʴ ʢʦʪʦʨʦʛʦ 

ʧʦʟʚʦʣʷʣʘ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠʩʭʦʜʳ ʟʘʙʦʣʝʚʘʥʠʷ [30], ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠʜʝʶ ʦ ʪʦʤ, ʯʪʦ 

ʬʠʙʨʦʮʠʪʳ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʧʦʣʝʟʥʳʡ ʙʠʦʤʘʨʢʝʨ.  

 

ʈʦʣʴ ʘʥʪʠʬʠʙʨʦʪʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤ ̫ ʥʝʪ ʦʜʦʙʨʝʥʥʳʭ ʤʝʪʦʜʦʚ ʵʬʬʝʢʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ʢʦʨʦʥʘʚʠʨʫʩʘ 

ʯʝʣʦʚʝʢʘ. ʇʨʦʚʦʜʠʤʘʷ ʪʝʨʘʧʠʷ ʦʩʥʦʚʘʥʘ ʥʘ ʣʝʢʘʨʩʪʚʘʭ, ʢʦʪʦʨʳʝ ʫʞʝ ʙʳʣʠ ʦʜʦʙʨʝʥʳ ʜʣʷ 

ʣʝʯʝʥʠʷ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʠʤʝʶʪ ʧʨʠʝʤʣʝʤʳʡ ʧʨʦʬʠʣʴ ʙʝʟʦʧʘʩʥʦʩʪʠ [31]. ʂʨʦʤʝ ʪʦʛʦ, 

ʫʯʠʪʳʚʘʷ ʥʘʙʣʶʜʘʝʤʳʝ ʩʣʫʯʘʠ ʨʘʟʚʠʪʠʷ  ʬʠʙʨʦʟʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʣʝʛʢʠʭ ʧʦʩʣʝ 

ʚʳʟʜʦʨʦʚʣʝʥʠʷ ʦʪ COVID-19, ʩʣʝʜʫʝʪ, ʧʦʤʠʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʥʪʠʬʠʙʨʦʪʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ [32]. ʇʠʨʬʝʥʠʜʦʥ ʠ 

ʥʠʥʪʝʜʘʥʠʙ ð ʜʚʘ ʦʜʦʙʨʝʥʥʳʭ ʘʥʪʠʬʠʙʨʦʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʘ, ʢʦʪʦʨʳʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʨʘʟʥʳʝ 

ʤʝʭʘʥʠʟʤʳ ʜʝʡʩʪʚʠʷ, ʵʬʬʝʢʪʠʚʥʳ ʚ ʩʥʠʞʝʥʠʠ ʩʢʦʨʦʩʪʠ ʫʭʫʜʰʝʥʠʷ ʬʫʥʢʮʠʠ ʣʝʛʢʠʭ, ʘ ʪʘʢʞʝ 

ʧʦʚʳʰʘʶʪ  ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ [33,34]. ʇʠʨʬʝʥʠʜʦʥ ʧʨʦʷʚʣʷʝʪ ʘʥʪʠʬʠʙʨʦʟʥʳʝ, 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ. ʊʘʢ, ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʥʘ ʤʳʰʘʭ 

ʧʠʨʬʝʥʠʜʦʥ ʫʣʫʯʰʘʣ ʠʥʜʫʮʠʨʦʚʘʥʥʦʝ ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜʦʤ ʦʩʪʨʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʣʝʛʢʠʭ ʠ 

ʧʦʩʣʝʜʫʶʱʠʡ ʬʠʙʨʦʟ ʧʫʪʝʤ ʧʦʜʘʚʣʝʥʠʷ ʘʢʪʠʚʘʮʠʠ NLRP3 ʠʥʬʣʘʤʤʘʩʦʤʳ [35]. ɼʘʥʥʳʡ 
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ʤʝʭʘʥʠʟʤ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʣʝʞʠʪ ʠ ʚ ʦʩʥʦʚʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠ ʘʥʪʠʬʠʙʨʦʪʠʯʝʩʢʠʭ 

ʵʬʬʝʢʪʦʚ   ʧʠʨʬʝʥʠʜʦʥʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʆʈɼʉ ʧʨʠ COVID-19. ɹʦʣʝʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʶʪ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʠʨʬʝʥʠʜʦʥʘ, ʘʟʠʪʨʦʤʠʮʠʥʘ ʠ ʧʨʝʜʥʠʟʦʣʦʥʘ 

ʜʣʷ ʣʝʯʝʥʠʷ ʣʝʛʦʯʥʦʛʦ ʬʠʙʨʦʟʘ ʧʦʩʣʝ ʆʈɼʉ, ʚʳʟʚʘʥʥʦʛʦ ʚʠʨʫʩʦʤ H1N1, ʢʦʪʦʨʳʝ ʦʩʥʦʚʘʥʳ 

ʥʘ ʜʘʥʥʳʭ ʠʟ ʠʩʪʦʨʠʠ ʙʦʣʝʟʥʠ ʪʨʝʭ ʧʘʮʠʝʥʪʦʚ (ʤʦʣʦʜʳʭ ʤʫʞʯʠʥ ʚ ʚʦʟʨʘʩʪʝ 40ï59 ʣʝʪ) [36].  

ʀ, ʥʘʢʦʥʝʮ, ʘʥʘʣʠʟ ʪʝʢʫʱʝʡ ʣʠʪʝʨʘʪʫʨʳ ʥʘʚʦʜʠʪ ʥʘ ʤʳʩʣʴ, ʯʪʦ ʣʶʙʦʝ ʚʦʟʤʦʞʥʦʝ 

ʘʥʪʠʬʠʙʨʦʪʠʯʝʩʢʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ, ʯʪʦʙʳ ʦʥʦ ʙʳʣʦ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ, ʩʣʝʜʫʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʦʡ ʥʝʜʝʣʠ ʧʦʩʣʝ ʥʘʯʘʣʘ ʆʈɼʉ. ʕʪʦʪ ʬʘʢʪ ʝʱʝ ʙʦʣʴʰʝ 

ʧʦʜʯʝʨʢʠʚʘʝʪ ʦʛʨʦʤʥʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʙʠʦʤʘʨʢʝʨʦʚ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ 

ʟʘʙʦʣʝʚʘʥʠʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʘʮʠʝʥʪʦʚ, ʫ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʨʘʟʚʠʪʴʩʷ ʬʠʙʨʦʟ ʣʝʛʢʠʭ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʦʙʦʩʥʦʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʥʪʠʬʠʙʨʦʪʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ ʜʦʣʞʥʦ ʙʳʪʴ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʦ, ʧʦʩʢʦʣʴʢʫ ʨʦʣʴ ʪʦʯʥʦʡ ʤʝʜʠʮʠʥʳ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ 

ʧʦʧʫʣʷʮʠʠ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ, ʣʫʯʰʝʝ ʧʦʥʠʤʘʥʠʝ ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ 

ʦʙʦʩʪʨʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʠ / ʠʣʠ ʨʘʟʚʠʪʠʷ ʬʠʙʨʦʟʘ ʣʝʛʢʠʭ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʠʥʠʤʘʝʤʳʝ ʤʝʨʳ ʵʧʠʜʝʤʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ, ʪʘʢʠʝ ʢʘʢ,  ʠʟʦʣʷʮʠʷ 

ʩʣʫʯʘʝʚ, ʦʪʩʣʝʞʠʚʘʥʠʝ ʢʦʥʪʘʢʪʦʚ ʠ ʢʘʨʘʥʪʠʥ, ʬʠʟʠʯʝʩʢʦʝ ʜʠʩʪʘʥʮʠʨʦʚʘʥʠʝ ʠ ʤʝʨʳ ʛʠʛʠʝʥʳ, 

ʢʦʨʦʥʘʚʠʨʫʩ SARS-CoV-2 ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʧʦ ʤʠʨʫ, ʟʘʨʘʞʘʷ  ʤʠʣʣʠʦʥʳ ʣʜʁʝʡ. 

ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʫʩʠʣʠʷʤʠ ʧʦ ʵʧʠʜʝʤʠʯʝʩʢʦʤʫ ʢʦʥʪʨʦʣʶ ʠ ʣʝʯʝʥʠʶ ʟʘʨʘʟʠʚʰʠʭʩʷ ʙʦʣʴʥʳʭ, ʘ 

ʪʘʢʞʝ ʠʟʫʯʝʥʠʶ ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ ʵʪʦʛʦ ʥʦʚʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʮʝʥʢʝ ʜʦʣʠ ʧʘʮʠʝʥʪʦʚ, ʫ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʨʘʟʚʠʪʴʩʷ ʭʨʦʥʠʯʝʩʢʦʝ 

ʟʘʙʦʣʝʚʘʥʠʝ ʣʝʛʢʠʭ ʧʦʩʣʝ ʚʳʟʜʦʨʦʚʣʝʥʠʷ ʦʪ COVID-19. ɹʝʟʫʩʣʦʚʥʦ, ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ 

ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʥʦʚʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʥʘʮʝʣʝʥʳ ʢʘʢ ʥʘ ʚʳʷʚʣʝʥʠʝ ʥʘʜʝʞʥʳʭ 

ʠ ʤʦʱʥʳʭ ʧʨʝʜʠʢʪʦʨʦʚ ʩʤʝʨʪʥʦʩʪʠ ʫ ʵʪʠʭ ʧʘʮʠʝʥʪʦʚ, ʪʘʢ ʠ ʦʙʥʘʨʫʞʝʥʠʝ ʙʠʦʤʘʨʢʝʨʦʚ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠ̫ ʆʈɼʉ ʚ ʣʝʛʦʯʥʳʡ ʬʠʙʨʦʟ. ʋʯʠʪʳʚʘʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʫ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ 

ʧʘʮʠʝʥʪʦʚ, ʚʳʣʝʯʠʚʰʠʭʩʷ ʦʪ ʆʈɼʉ, ʙʫʜʝʪ ʚʧʦʩʣʝʜʩʪʚʠʠ ʥʘʙʣʶʜʘʪʴʩʷ ʜʦʣʛʦʚʨʝʤʝʥʥʦʝ 

ʥʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʠ ʣʝʛʢʠʭ, ʥʘʩʪʦʷʪʝʣʴʥʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʟʘ ʥʠʤʠ ʪʱʘʪʝʣʴʥʦʛʦ 

ʥʘʙʣʶʜʝʥʠʷ.  
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ɸʥʥʦʪʘʮʠʷ. ʇʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʥʘʭʦʜʠʣʩʷ 101 ʧʘʮʠʝʥʪ ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʛʘʩʪʨʠʪʦʤ. 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʩ ʭʨʦʥʠʯʝʩʢʠʤʠ ʛʘʩʪʨʠʪʘʤʠ ʩ ʧʦʤʦʱʴʶ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦ-ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ ʦʪʤʝʯʘʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʙʦʣʴʥʳʭ ʩ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʝʡ. 

 

Abstract. Under the supervision there were 101 patients with chronic gastritis. The article 

presents the results of patients' treatment with chronic gastritis with the help of rehabilitation and 

rehabilitation measures. According to the results of observations, it is noted an improvement in 

the quality of patientsô life with this pathology. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʨʦʥʠʯʝʩʢʠʡ ʛʘʩʪʨʠʪ, ʛʘʣʴʚʘʥʦʛʨʷʟʝʣʝʯʝʥʠʝ, ʭʝʣʠʢʦʙʘʢʪʝʨ ʧʠʣʦʨʠ, 

ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ. 

 

Keywords: chronic gastritis, galvanic mud, Helicobacter pylori, the quality of life. 

 

ʍʨʦʥʠʯʝʩʢʠʝ ʛʘʩʪʨʠʪʳ (ʍɻ) ʟʘʥʠʤʘʶʪ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚ ʩʪʨʫʢʪʫʨʝ ʟʘʙʦʣʝʚʘʥʠʡ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʦʨʘʞʘʶʪ ʣʠʮ ʤʦʣʦʜʦʛʦ, ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ 
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ʚʦʟʨʘʩʪʘ [1, ʩ. 81; 2, ʩ. 8]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʱʝʧʨʠʟʥʘʥʥʦʡ ʧʨʠʯʠʥʦʡ ʨʘʟʚʠʪʠʷ ʍɻ ʩʯʠʪʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ 

ʘʢʪʠʚʥʦʩʪʠ ʬʘʢʪʦʨʦʚ ʘʛʨʝʩʩʠʠ ʠ ʩʥʠʞʝʥʠʝ ʬʘʢʪʦʨʦʚ ʟʘʱʠʪʳ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ 

ʛʘʩʪʨʦʜʫʦʜʝʥʘʣʴʥʦʡ ʟʦʥʳ. ʂʦʤʧʣʝʢʩʥʦʝ ʣʝʯʝʥʠʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʚʩʝ ʟʚʝʥʴʷ ʧʘʪʦʛʝʥʝʟʘ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʣʝʯʝʙʥʳʭ 

ʬʘʢʪʦʨʦʚ ʧʨʠ ʍɻ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʢʠʩʣʦʪʦʦʙʨʘʟʫʶʱʝʡ, ʩʝʢʨʝʪʦʨʥʦʡ, 

ʨʝʛʝʥʝʨʘʪʦʨʥʦʡ ʬʫʥʢʮʠʠ ʞʝʣʫʜʢʘ [3, ʩ. 56; 4, ʩ. 15]. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʧʦ ʙʦʛʘʪʩʪʚʫ ʧʨʠʨʦʜʥʳʭ ʣʝʯʝʙʥʳʭ ʬʘʢʪʦʨʦʚ ʂʳʨʛʳʟʩʪʘʥ ʟʘʥʠʤʘʝʪ ʦʜʥʦ 

ʠʟ ʧʝʨʚʳʭ ʤʝʩʪ ʩʨʝʜʠ ʨʝʩʧʫʙʣʠʢ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʚ 

ʣʝʯʝʥʠʠ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʙʦʣʴʥʳʭ ʩ ʭʨʦʥʠʯʝʩʢʠʤʠ ʛʘʩʪʨʠʪʘʤʠ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦ. ʂʫʨʦʨʪʥʘ̫ 

ʪʝʨʘʧʠʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʨʦʬʠʣʘʢʪʠʢʫ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʩʦʢʨʘʱʝʥʠʷ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʦʙʦʩʪʨʝʥʠʷ, ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ [5, ʩ. 11; 6, ʩ. 12]. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʥʘʭʦʜʠʣʠʩʴ 101 ʯʝʣʦʚʝʢ ʩ ʍɻ ʚ ʬʘʟʝ ʟʘʪʫʭʘʶʱʝʛʦ ʦʙʦʩʪʨʝʥʠ̫. ʇʨʠ 

ʦʙʩʣʝʜʦʚʘʥʠʠ ʙʦʣʴʥʳʭ ʠʟʫʯʘʣʘʩʴ ʢʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʟʘʙʦʣʝʚʘʥʠʷ ʩ ʚʳʷʚʣʝʥʠʝʤ ʚʝʜʫʱʠʭ 

ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʠ ʜʝʪʘʣʴʥʳʤ ʚʳʷʩʥʝʥʠʝʤ ʜʘʥʥʳʭ ʘʥʘʤʥʝʟʘ. ɸʥʘʣʠʟʠʨʦʚʘʣʠʩʴ 

ʨʝʟʫʣʴʪʘʪʳ ʦʙʲʝʢʪʠʚʥʦʛʦ ʩʪʘʪʫʩʘ, ʦʮʝʥʠʚʘʣʦʩʴ ʂɾ ʧʨʠ ʧʦʤʦʱʠ ʦʧʨʦʩʥʠʢʦʚ SF-36 ʠ GSRS. 

ɼʣʷ ʦʮʝʥʢʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʟʜʦʨʦʚʴʷ, ʢʦʪʦʨʳʝ ʥʝ ʷʚʣʷʶʪʩʷ ʩʧʝʮʠʬʠʯʥʳʤʠ ʜʣʷ 

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠʣʠ ʧʨʦʛʨʘʤʤ ʣʝʯʝʥʠʷ (ʦʮʝʥʢʘ ʦʙʱʝʛʦ 

ʟʜʦʨʦʚʴʷ), ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʦʧʨʦʩʥʠʢ Short Form Medical Outcomes Study (SF-36).  

ʆʧʨʦʩʥʠʢ ʩʦʜʝʨʞʠʪ 36 ʧʫʥʢʪʦʚ, ʢʦʪʦʨʳʝ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʚ ʚʦʩʝʤʴ ʰʢʘʣ, ʦʪʨʘʞʘʶʱʠʭ 

ʨʘʟʣʠʯʥʳʝ ʩʬʝʨʳ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ: ʬʠʟʠʯʝʩʢʠʝ (ʬʠʟʠʯʝʩʢʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ð PF, 

ʨʦʣʝʚʦʝ ʬʠʟʠʯʝʩʢʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ð RP, ʙʦʣʴ ð BP, ʦʙʱʝʝ ʟʜʦʨʦʚʴʝ ð GH) ʠ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ (ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ð VT, ʩʦʮʠʘʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ð SF, ʨʦʣʝʚʦʝ 

ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ð RE, ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ð MH) ʢʦʤʧʦʥʝʥʪʳ 

ʟʜʦʨʦʚʴʷ. 

ʇʦʢʘʟʘʪʝʣʠ ʢʘʞʜʦʡ ʰʢʘʣʳ ʚʘʨʴʠʨʫʶʪʩʷ ʦʪ 0 ʜʦ 100, ʛʜʝ 100 ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʦʣʥʦʝ 

ʟʜʦʨʦʚʴʝ. ɺʩʝ ʰʢʘʣʳ ʬʦʨʤʠʨʫʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʘ ʟʜʦʨʦʚʴʷ: ʬʠʟʠʯʝʩʢʠʡ ʠ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ. 

ʆʧʨʦʩʥʠʢ GSRS ʩʦʩʪʦʠʪ ʠʟ 15 ʧʫʥʢʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ 5 ʰʢʘʣ: 

1. ɸʙʜʦʤʠʥʘʣʴʥʘʷ ʙʦʣʴ (1, 4 ʚʦʧʨʦʩʳ). 

2. ʈʝʬʣʶʢʩ-ʩʠʥʜʨʦʤ (2, 3, 5 ʚʦʧʨʦʩʳ). 

3. ɼʠʘʨʝʡʥʳʡ ʩʠʥʜʨʦʤ (11, 12, 14 ʚʦʧʨʦʩʳ). 

4. ɼʠʩʧʝʧʩʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ (6, 7, 8, 9 ʚʦʧʨʦʩʳ) 

5. ʆʙʩʪʠʧʘʮʠʦʥʥʳʡ ʩʠʥʜʨʦʤ (ʟʘʧʦʨ) (10, 13, 15 ʚʦʧʨʦʩʳ). 

ʇʦʢʘʟʘʪʝʣʠ ʰʢʘʣ ʢʦʣʝʙʣʶʪʩʷ ʦʪ 1 ʜʦ 7, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʨʘʜʘʮʠʝʡ ʩʪʝʧʝʥʠ ʧʨʦʷʚʣʝʥʠʷ 

ʩʠʤʧʪʦʤʦʚ: ʥʝ ʙʝʩʧʦʢʦʠʪ (0 ʙʘʣʣʦʚ), ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʜʠʩʢʦʤʬʦʨʪ (1 ʙʘʣʣ), ʫʤʝʨʝʥʥʳʡ 

ʜʠʩʢʦʤʬʦʨʪ (2 ʙʘʣʣʘ), ʩʨʝʜʥʠʡ ʜʠʩʢʦʤʬʦʨʪ (3 ʙʘʣʣʘ), ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʠʣʴʥʳʡ (ʥʦ ʪʝʨʧʠʤʳʡ) 

ʜʠʩʢʦʤʬʦʨʪ (4 ʙʘʣʣʘ), ʩʠʣʴʥʳʡ ʜʠʩʢʦʤʬʦʨʪ (5 ʙʘʣʣʦʚ), ʦʯʝʥʴ ʩʠʣʴʥʳʡ ʜʠʩʢʦʤʬʦʨʪ 

(6 ʙʘʣʣʦʚ). ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤ ʩʠʤʧʪʦʤʘʤ ʠ ʙʦʣʝʝ 

ʥʠʟʢʦʤʫ ʢʘʯʝʩʪʚʫ ʞʠʟʥʠ [7, ʩ. 95].  

ʇʨʦʚʦʜʠʣʩʷ ʢʦʤʧʣʝʢʩ ʢʣʠʥʠʢʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʜʠʥʘʤʠʢʝ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʵʟʦʬʘʛʦ-ʛʘʩʪʨʦʜʫʦʜʝʥʦʩʢʦʧʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ (ʕɻɼʉ), ʦʧʨʝʜʝʣʝʥʠʝ 

ʭʝʣʠʢʦʙʘʢʪʝʨ ʠ ʢʠʩʣʦʪʥʦʡ ʧʨʦʜʫʢʮʠʠ ʞʝʣʫʜʢʘ.  

ʇʦʩʣʝ ʚʝʨʠʬʠʢʘʮʠʠ ʜʠʘʛʥʦʟʘ ʍɻ ʧʘʮʠʝʥʪʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʛʨʫʧʧʳ, ʚ 
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ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʤʝʪʦʜʘ ʣʝʯʝʥʠʷ. ʇʝʨʚʫʶ ʛʨʫʧʧʫ ʥʘʙʣʶʜʝʥʠʷ ʩʦʩʪʘʚʠʣʠ 

51 ʧʘʮʠʝʥʪ, ʚ ʚʦʟʨʘʩʪʝ ʦʪ 18ï45 ʣʝʪ (ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 29,3Ñ3,5 ʣʝʪ) ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʣʠ 

ʛʘʣʴʚʘʥʦʛʨʷʟʝʣʝʯʝʥʠʝ ʩ ʧʠʪʴʝʤ ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʳ ʧʦʩʣʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʣʝʯʝʥʠʷ. ɺʪʦʨʫʶ 

ʛʨʫʧʧʫ ʩʦʩʪʘʚʠʣʠ 50 ʧʘʮʠʝʥʪʦʚ, ʚ ʚʦʟʨʘʩʪʝ ʦʪ 18 ʜʦ 45 ʣʝʪ (ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 28,5Ñ3,2 ʣʝʪ) 

ʧʦʣʫʯʘʚʰʠʭ ʩʪʘʥʜʘʨʪʥʫʶ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʫʶ ʪʝʨʘʧʠʶ.   

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʣʘʩʴ ʤʝʪʦʜʦʤ ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʩ 

ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʘʢʝʪʦʚ Statlab ʠ Microsoft Excel. ɺʳʯʠʩʣʷʣʦʩʴ 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ (ʄ), ʦʰʠʙʢʘ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʳ (m). ʈʘʟʥʠʮʫ ʩʨʝʜʥʠʭ ʚʝʣʠʯʠʥ ʦʮʝʥʠʚʘʣʠ 

ʧʦ t-ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ ʠ ʚʝʨʦʷʪʥʦʩʪʠ ʈ, ʢʦʪʦʨʫʶ ʧʨʠʟʥʘʚʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʧʨʠ 

ʈ <0,05.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ ʫ ʧʘʮʠʝʥʪʦʚ ʜʦ ʣʝʯʝʥʠʷ ʚ ʜʚʫʭ ʛʨʫʧʧʘʭ 

ʙʳʣʘ ʙʦʣʴ ʚ ʧʦʜʣʦʞʝʯʥʦʡ ʦʙʣʘʩʪʠ ʠ ʜʠʩʧʝʧʩʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤʳ. ʇʦʩʣʝ ʣʝʯʝʥʠʷ ʚ ʧʝʨʚʦʡ 

ʛʨʫʧʧʝ ʧʨʦʠʩʭʦʜʠʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʷ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ (90,1%) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʧʨʠ ʣʝʯʝʥʠʠ ʘʥʪʠʭʝʣʠʢʦʙʘʢʪʝʨʥʦʡ ʪʝʨʘʧʠʝʡ (76,0%). 

ɼʠʩʧʝʧʩʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ ʢʫʧʠʨʦʚʘʣʩʷ ʫ 88,2% ʙʦʣʴʥʳʭ ʧʨʦʪʠʚ 70,0% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.   

ʇʦʩʣʝ ʣʝʯʝʥʠʷ, ʫ ʙʦʣʴʥʳʭ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʢʣʠʥʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦʜʪʚʝʨʞʜʘʶʱʘʷʩʷ ʩʫʝɦʩʪʚʝʥʥʳʤ ʩʥʠʞʝʥʠʝʤ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ 

ʞʘʣʦʙ. ʋ ʙʦʣʴʥʳʭ ʍɻ ʧʦʟʠʪʠʚʥʳʝ ʩʜʚʠʛʠ ʟʥʘʯʝʥʠʡ ʩʨʝʜʥʠʭ ʙʘʣʣʦʚ ʧʦ ʜʠʘʨʝʡʥʦʤʫ ʠ 

ʦʙʩʪʠʧʘʮʠʦʥʥʦʤʫ ʩʠʥʜʨʦʤʘʤ, ʘ ʩʥʠʞʝʥʠʝ ʚʝʣʠʯʠʥ ʩʨʝʜʥʠʭ ʙʘʣʣʦʚ ʧʦ ʰʢʘʣʘʤ 

çʘʙʜʦʤʠʥʘʣʴʥʘʷ ʙʦʣʴè ʠ çʜʠʩʧʝʧʪʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤè ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʥʘʙʣʶʜʝʥʠʷ ʥʦʩʠʣʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʡ ʭʘʨʘʢʪʝʨ (p < 0,05), ʦʩʦʙʝʥʥʦ ʫ ʣʠʮ, ʧʦʣʫʯʘʚʰʠʭ ʢʦʤʧʣʝʢʩʥʦʝ 

ʣʝʯʝʥʠʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʣʴʥʳʤʠ, ʧʦʣʫʯʘʚʰʠʤʠ ʪʦʣʴʢʦ ʤʝʜʠʢʘʤʝʥʪʦʟʥʫʶ ʪʝʨʘʧʠʶ.  

ɼʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʦʩʪʦʚʝʨʥʦ ʫʣʫʯʰʠʣʠʩʴ ʢʘʢ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ, ʪʘʢ ʠ ʚʦ ʚʪʦʨʦʡ 

ʛʨʫʧʧʝ. ɺ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦ ʰʢʘʣʝ ʘʙʜʦʤʠʥʘʣʴʥʘʷ ʙʦʣʴ ʩʥʠʟʠʣʩʷ ʩ 

12,3Ñ0,81 ʜʦ 8,1Ñ0,61, ʪʦʛʜʘ ʢʘʢ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʵʪʦʪ ʞʝ ʧʦʢʘʟʘʪʝʣʴ ʫʤʝʥʴʰʠʣʩʷ ʩ 12,7Ñ0,8 

ʜʦ 9,6Ñ0,68. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʜʠʩʧʝʧʪʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ ʫʤʝʥʴʰʠʣʦʩʴ ʚ ʧʝʨʚʦʡ 

ʛʨʫʧʧʝ ʩ 13,3Ñ0,94 ʜʦ 8,5Ñ0,74, ʘ ʚʦ ʚʪʦʨʦʡ ʩ 13,7Ñ0,8 ʜʦ 10,7Ñ0,72. 

ʊʘʢʞʝ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʜʦʩʪʦʚʝʨʥʫʶ ʧʦʣʦʞʠʪʝʣʴʥʫʶ 

ʜʠʥʘʤʠʢʫ ʧʦ ʰʢʘʣʝ ʜʠʘʨʝʡʥʳʡ ʩʠʥʜʨʦʤ, ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʫʤʝʥʴʰʠʣʩʷ ʩ 9,8Ñ0,9 ʜʦ 

7,4Ñ0,74, ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʪʦʨʦʡ ʛʨʫʧʧʳ, ʛʜʝ ʠʟʤʝʥʝʥʠʷ ʥʝ ʙʳʣʠ ʜʦʩʪʦʚʝʨʥʳʤʠ.  

ʇʦ ʦʩʪʘʣʴʥʳʤ ʰʢʘʣʘʤ ʦʧʨʦʩʥʠʢʘ GSRS ʦʪʤʝʯʝʥʘ ʪʝʥʜʝʥʮʠʷ ʢ ʫʣʫʯʰʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʥʝ ʜʦʩʪʠʛʘʶʱʘʷ ʫʨʦʚʥʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ. 

ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʧʦ ʦʧʨʦʩʥʠʢʫ SF-36 ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʍɻ ʧʦ ʦʢʦʥʯʘʥʠʶ ʢʫʨʩʘ 

ʣʝʯʝʥʠʷ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʜʦʩʪʦʚʝʨʥʫʶ (ʨ <0,05) ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʧʦ ʰʢʘʣʘʤ 

çʉʥʠʞʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʙʦʣʠ (ɺʈ)è ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ (ʩ 59,5 Ñ 2,9 ʜʦ 81,4 Ñ 2,4), ʚʦ ʚʪʦʨʦʡ 

(ʩ 61,6Ñ2,8 ʜʦ 78,1Ñ3,6).  

çʆʙʱʝʝ ʟʜʦʨʦʚʴʝ (GH)è ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ (ʩ 58,2Ñ2,8 ʜʦ 67,5Ñ3,1), ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ (ʩ 

59,7Ñ3,2 ʜʦ 64,1Ñ2,9).  

çʇʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ (MH)è ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ (ʩ 52,7Ñ3,2 ʜʦ 61,5Ñ2,9), ʚʦ ʚʪʦʨʦʡ 

ʛʨʫʧʧʝ (ʩ 51,9Ñ3,1 ʜʦ 58,6Ñ2,8).  

ɺ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ ʍɻ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʥʝʥʠʷ ʩʫʤʤʘʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʬʠʟʠʯʝʩʢʦʛʦ (PSH) ʠ ʧʩʠʭʠʯʝʩʢʦʛʦ (MSH) ʟʜʦʨʦʚʴʷ ʙʳʣʠ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ (ʨ <0,05), ʯʝʤ ʚʦ 

ʚʪʦʨʦʡ ʛʨʫʧʧʝ.  

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧʘʭ ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʧʨʦʠʟʦʰʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ 
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ʯʠʩʣʘ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʦʙʩʝʤʝʥʝʥʥʦʩʪʠ. ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ 

ʧʦʢʘʟʘʪʝʣʷ ʙʳʣʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʫ 86,4% ʙʦʣʴʥʳʭ, ʧʨʠ ʵʪʦʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʝ ʧʨʦʮʝʥʪ ʫʣʫʯʰʝʥʠʷ ʩʦʩʪʘʚʠʣ 71,4%.  

ɺ ʮʝʣʦʤ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʙʦʣʴʥʳʝ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧʘʭ 

ʧʦʢʘʟʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ. ɹʳʣʠ ʚʳʷʚʣʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʜʚʠʛʠ ʚ ʧʦʢʘʟʘʪʝʣʷʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʢʠʩʣʦʪʥʦ-ʦʙʨʘʟʫʶʱʫʶ ʬʫʥʢʮʠʶ. 

ʉʨʘʚʥʠʚʘʷ ʜʘʥʥʳʝ ʜʦ ʠ ʧʦʩʣʝ ʣʝʯʝʥʠʷ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʚ 

ʩʥʠʞʝʥʠʠ ʫʨʦʚʥʷ ʢʠʩʣʦʪʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʟʠʣʘʩʴ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ: ʧʨʦʮʝʥʪ 

ʫʣʫʯʰʝʥʠʷ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣ 81,0%, ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ð 65,1%.  

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʝʯʝʥʠʷ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʵʟʦʬʘʛʦʛʘʩʪʨʦʜʫʦʜʝʥʦʩʢʦʧʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʫ ʙʦʣʴʥʳʭ 

ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʚ 84,3% ʩʣʫʯʘʝʚ ʥʘʙʣʶʜʘʣʦʩɹ ʫʤʝʥʴʰʝʥʠʝ ʛʠʧʝʨʝʤʠʠ, ʦʪʝʢʘ, ʵʢʩʩʫʜʘʮʠʠ, 

ʛʠʧʝʨʧʣʘʟʠʠ ʩʢʣʘʜʦʢ ʠ ʩʦʩʫʜʠʩʪʦʛʦ ʨʠʩʫʥʢʘ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʞʝʣʫʜʢʘ, ʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʝ ð ʚ 78,0% ʩʣʫʯʘʝʚ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʛʘʣʴʚʘʥʦʛʨʷʟʝʣʝʯʝʥʠʷ ʩ ʧʠʪʴʝʤ ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʳ, ʪ. ʝ. ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʝʪʦʜʘ ʣʝʯʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʧʦʟʠʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʨʝʧʘʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʞʝʣʫʜʢʘ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ: 

ʥʦʨʤʘʣʠʟʘʮʠʝʡ ʢʠʩʣʦʪʥʦʩʪʠ, ʩʥʠʞʝʥʠʝʤ ʦʙʩʝʤʝʥʝʥʥʦʩʪʠ ʅʈ, ʥʦʨʤʘʣʠʟʘʮʠʝʡ 

ʵʥʜʦʩʢʦʧʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʠ ʧʨʠʚʦʜʷʪ ʢ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʄʦʣʜʦʙʘʝʚʘ ʄ. ʉ., ɸʪʪʦʢʫʨʦʚʘ ʈ. ʄ., ʄʦʣʜʦʙʘʝʚ ɹ. ʉ. ʀʥʬʠʮʠʨʦʚʘʥʥʦʩʪʴ 
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ɸʥʥʦʪʘʮʠʷ. ɿʘʙʦʣʝʚʘʥʠʷ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, ʟʘʥʠʤʘʶʱʠʝ ʚʝʜʫʱʝʝ ʤʝʩʪʦ ʚ ʩʪʨʫʢʪʫʨʝ 

ʜʝʪʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠʤʝʶʪ ʩʢʣʦʥʥʦʩʪʴ ʢ ʯʘʩʪʦʤʫ ʧʦʚʪʦʨʝʥʠʶ, ʦʩʦʙʝʥʥʦ ʚ ʨʘʥʥʝʤ 

ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ, ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʭʨʦʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ, ʩʥʠʞʘʶʪ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʜʝʪʝʡ ʠ ʠʭ 

ʨʦʜʠʪʝʣʝʡ. ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʝ: ʣʝʯʝʥʠʶ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ 

ʦʩʪʨʳʭ ʧʥʝʚʤʦʥʠʡ ʫ ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʠʟ ʤʥʦʛʦʜʝʪʥʳʭ ʩʝʤʝʡ. ʉʚʦʝʚʨʝʤʝʥʥʘʷ 

ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʪʝʨʘʧʠʷ ʦʩʪʨʳʭ ʧʥʝʚʤʦʥʠʡ ʧʦʟʚʦʣʷʪ ʦʙʣʝʛʯʠʪʴ ʪʷʞʝʩʪʴ 

ʧʨʦʮʝʩʩʘ, ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʦʩʣʦʞʥʝʥʠʡ, ʨʘʟʨʘʙʦʪʘʪʴ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ.  

 

Abstract. Respiratory diseases, which occupy a leading place in the structure of child 

morbidity, tend to recur frequently, especially in early childhood, and contribute to the chronization 

of the process, reduce the quality of life of children and their parents. This work is devoted to an 

urgent problem: the treatment and prevention of acute pneumonia in young children from large 

families. Timely diagnosis and pathogenetic therapy of acute pneumonia will help to ease 

the severity of the process, avoid possible complications, and develop rehabilitation measures. 
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ʆʩʪʨʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ 

ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʧʝʜʠʘʪʨʠʠ. ɺʳʩʦʢʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʵʪʦʡ ʧʘʪʦʣʦʛʠʠ ʚ ʩʪʨʫʢʪʫʨʝ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʧʨʠʯʠʥ ʜʝʪʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪ ʟʥʘʯʠʤʦʩʪʴ ʚʦʧʨʦʩʦʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʧʘʮʠʝʥʪʘʤ ʜʝʪʩʢʦʛʦ ʚʦʟʨʘʩʪʘ [1ï3]. 

ʇʥʝʚʤʦʥʠʷ ð ʦʩʪʨʦʝ ʠʥʬʝʢʮʠʦʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʭʘʨʘʢʪʝʨʠʟʠʨʫʶʱʘʷ ʦʯʘʛʦʚʳʤ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ ʚ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʦʪʜʝʣʘʭ ʣʝʛʢʦʛʦ, ʩʠʤʧʪʦʤʘʤʠ ʩʠʩʪʝʤʥʦʛʦ 

ʚʦʩʧʘʣʝʥʠʷ ʠ ʠʥʬʠʣʴʪʨʘʪʠʚʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʥʘ ʨʝʥʪʛʝʥʦʛʨʘʤʤʝ. ʀʤʝʶʪʩʷ ʨʘʟʥʦʛʣʘʩʠʷ 
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ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʦ ʪʨʘʢʪʦʚʢʝ ʜʠʘʛʥʦʩʪʠʢʠ ʧʥʝʚʤʦʥʠʠ ʫ ʜʝʪʝʡ. ʊʘʢ, ʧʦ ʤʥʝʥʠʶ ɺʆɿ, 

çʟʦʣʦʪʳʤ ʩʪʘʥʜʘʨʪʦʤè ʜʠʘʛʥʦʩʪʠʢʠ ʧʥʝʚʤʦʥʠʠ, ʦʩʦʙʝʥʥʦ ʫ ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʷʚʣʷʝʪʩʷ 

ʨʝʥʪʛʝʥʦʛʨʘʤʤʘ ʣʝʛʢʠʭ. ʀʤʝʥʥʦ ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʛʠʧʝʨʜʠʘʛʥʦʩʪʠʢʠ ʠ ʩʫʟʠʪʴ ʢʨʫʛ 

ʩʦʩʪʦʷʥʠʡ, ʪʨʘʢʪʫʝʤʳʭ ʢʘʢ ʧʥʝʚʤʦʥʠʷ [4ï6]. 

ʂʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʦʩʪʨʳʭ ʧʥʝʚʤʦʥʠʡ ʠʤʝʝʪ ʚʦʟʨʘʩʪʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. ʋ ʜʝʪʝʡ 

ʧʝʨʚʳʭ 3-ʭ ʣʝʪ ʞʠʟʥʠ ʟʘʙʦʣʝʚʘʥʠʝ ʧʨʦʪʝʢʘʝʪ ʪʷʞʝʣʝʝ, ʩʦʧʨʦʚʦʞʜʘʷʩʴ ʜʳʭʘʪʝʣʴʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ, ʪʦʢʩʠʯʝʩʢʠʤ, ʢʘʨʜʠʦʚʘʩʢʫʣʷʨʥʳʤ ʩʠʥʜʨʦʤʘʤʠ, ʩʠʥʧʥʝʚʤʦʥʠʯʝʩʢʠʤ 

ʧʣʝʚʨʠʪʦʤ [7ï8]. ʆʜʥʘʢʦ ʥʝʪ ʜʘʥʥʳʭ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʢʣʠʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʠ ʠʩʭʦʜʘ ʦʩʪʨʳʭ 

ʧʥʝʚʤʦʥʠʡ ʫ ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʠʟ ʤʥʦʛʦʜʝʪʥʳʭ ʩʝʤʝʡ. ɺʩʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ 

ʦʙʫʩʣʦʚʠʣʦ ʘʢʪʫʘʣʴʥʦʩʪʴ, ʮʝʣʴ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʮʝʣʴʶ ʥʘʰʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ, ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ, 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʠ ʦʩʪʨʦʡ ʧʥʝʚʤʦʥʠʠ ʫ ʜʝʪʝʡ ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ ʠʟ 

ʤʥʦʛʦʜʝʪʥʳʭ ʩʝʤʝʡ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʄʘʪʝʨʠʘʣ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʝʪ ʨʝʟʫʣʴʪʘʪʳ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʣʝʯʝʥʠʷ 118 ʜʝʪʝʡ ʠʟ 

ʤʥʦʛʦʜʝʪʥʳʭ ʩʝʤʝʡ ʩ ʦʩʪʨʦʡ ʧʥʝʚʤʦʥʠʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 1 ʤʝʩ ʜʦ 3 ʣʝʪ.  

ʆʩʥʦʚʥʫʶ ʛʨʫʧʧʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʴʥʳʝ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 1 ʛʦʜʘ ʜʦ 

3 ʣʝʪ, ʚ ʩʨʝʜʥʝʤ 83,24%. ɺʩʝʤ ʜʝʪʷʤ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʦʝ ʠ 

ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʩʦʛʣʘʩʥʦ ʧʨʦʪʦʢʦʣʘʤ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʣʝʯʝʥʠʷ, 

ʫʪʚʝʨʞʜʝʥʥʳʤ ʄʠʥʟʜʨʘʚʦʤ ʈʂ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɸʥʘʣʠʟʠʨʫʷ ʘʥʘʤʥʝʟ, ʤʳ ʚʳʷʚʠʣʠ ʨʷʜ ʬʘʢʪʦʨʦʚ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʶʱʠʭ ʥʘ 

ʭʘʨʘʢʪʝʨ ʠ  ʪʝʯʝʥʠʷ ʦʩʪʨʳʭ ʧʥʝʚʤʦʥʠʡ ʫ ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ. ɼʘʥʥʳʝ ʘʥʘʤʥʝʟʘ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʚʥʫʪʨʠʫʪʨʦʙʥʦʝ ʨʘʟʚʠʪʠʝ ʜʝʪʝʡ ʟʘʯʘʩʪʫʶ ʧʨʦʪʝʢʘʣʦ ʚ ʫʩʣʦʚʠʷʭ ʭʨʦʥʠʯʝʩʢʦʡ ʛʠʧʦʢʩʠʠ 

ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʩʦʤʘʪʠʯʝʩʢʠʭ ʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʤʘʪʝʨʠ, ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʪʝʯʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʨʦʜʦʚ (62%). ʇʘʪʦʣʦʛʠʶ ʧʝʨʠʥʘʪʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ (ʮʝʨʝʙʨʘʣʴʥʘʷ 

ʠʰʝʤʠʷ, ɻʀʕ, ʥʘʨʫʰʝʥʠʝ ʢʦʥʲʶʛʘʮʠʠ ʙʠʣʠʨʫʙʠʥʘ) ʠʤʝʣʠ ʚ ʘʥʘʤʥʝʟʝ 69% ʜʝʪʝʡ. ɺ ʢʘʯʝʩʪʚʝ 

ʦʪʷʛʦʱʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʧʨʝʤʦʨʙʠʜʥʦʛʦ ʬʦʥʘ ʙʳʣʠ ʚʳʷʚʣʝʥʳ: ʙʝʣʢʦʚʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ (52%), ʘʥʝʤʠʷ (42%), ʨʘʭʠʪ (21%), ʵʢʩʩʫʜʘʪʠʚʥʦ-ʢʘʪʘʨʘʣʴʥʳʡ ʜʠʘʪʝʟ (14%); 

ʦʩʪʨʳʝ ʙʨʦʥʭʦʣʝʛʦʯʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʘʥʘʤʥʝʟʝ ʠʤʝʣʠ 16% ʜʝʪʝʡ; ʚ 40% ʩʣʫʯʘʝʚ ʠʤʝʣ ʤʝʩʪʦ 

ʦʪʷʛʦʱʝʥʥʳʡ ʩʝʤʝʡʥʳʡ ʘʥʘʤʥʝʟ  ʧʦ ʙʨʦʥʭʦʣʝʛʦʯʥʦʡ ʧʘʪʦʣʦʛʠʠ. ɺ 37% ʩʣʫʯʘʝʚ ʜʝʪʠ 

ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʚʩʢʘʨʤʣʠʚʘʥʠʠ ʩ ʨʦʞʜʝʥʠʷ, ʚ 17% ʥʘ ʩʤʝʰʘʥʥʦʤ 

ʚʩʢʘʨʤʣʠʚʘʥʠʠ, ʚ 57% ʥʘʙʣʶʜʝʥʠʷ ʩʨʦʢ ʛʨʫʜʥʦʛʦ ʚʩʢʘʨʤʣʠʚʘʥʠʷ ʥʝ ʧʨʝʚʳʰʘʣ ʦʜʥʦʛʦ 

ʤʝʩʷʮʘ. 

ʀʟ ʩʦʮʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʨʘʥʛʦʚʦʟʥʘʯʠʤʳ: ʥʠʟʢʠʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ (72,7%), ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʴʥʦ-ʙʳʪʦʚʳʝ ʫʩʣʦʚʠʷ 

(57,6%), ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ ʪʘʙʘʢʦʢʫʨʝʥʠʝʤ ʠ ʘʣʢʦʛʦʣʝʤ (70,3%). ʕʪʠ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʩʦʮʠʘʣʴʥʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʦʨʛʘʥʠʟʤ ʨʝʙʝʥʢʘ ʩ ʘʥʪʝʥʘʪʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ, ʚ 

ʧʝʨʠʦʜ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʳ. ʕʪʠʤ, ʚʠʜʠʤʦ, ʤʦʞʥʦ 

ʦʙʲʷʩʥʠʪʴ ʠʭ ʜʦʢʘʟʘʪʝʣʴʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚ ʨʘʟʚʠʪʠʠ ʧʥʝʚʤʦʥʠʡ ʫ ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ. 

ʇʨʠ ʩʙʦʨʝ ʘʥʘʤʥʝʟʘ ʚ ʮʝʣʦʤ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʙʦʣʴʥʳʭ ʜʝʪʝʡ (73,74%), ʦʪʤʝʯʘʝʪʩʷ ʢʨʘʡʥʝ 

ʧʦʟʜʥʷʷ ʛʦʩʧʠʪʘʣʠʟʘʮʠʷ (ʥʘ 6ï10-ʳʡ ʠ ʙʦʣʝʝ ʜʥʝʡ ʟʘʙʦʣʝʚʘʥʠʷ). ɹʦʣʴʥʳʝ ʜʝʪʠ ʧʦʣʫʯʘʣʠ 

ʘʤʙʫʣʘʪʦʨʥʦʝ ʣʝʯʝʥʠʝ ʥʘ ʜʦʤʫ ʧʦ ʥʘʟʥʘʯʝʥʠʶ ʚʨʘʯʘ, ʠʣʠ ʨʦʜʠʪʝʣʷʤʠ ʧʨʦʚʦʜʠʣʦʩʴ 

ʩʘʤʦʣʝʯʝʥʠʝ. ɺ ʦʩʥʦʚʥʦʤ ʚʩʝ ʜʝʪʠ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʣʠʩʴ ʧʦ ʉʄʇ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ 
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ʪʷʞʝʩʪʠ ʩʦʩʪʦʷʥʠʷ ʙʦʣʴʥʳʭ ʠ ʥʝ ʵʬʬʝʢʪʠʚʥʦʤ ʘʤʙʫʣʘʪʦʨʥʦʤ ʣʝʯʝʥʠʠ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʟʘʙʦʣʝʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʷʜ ʢʣʶʯʝʚʳʭ 

ʩʠʤʧʪʦʤʦʚ ʟʘʙʦʣʝʚʘʥʠʷ ʦʪʤʝʯʘʶʪʩʷ ʫ ʚʩʝʭ 100% ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ. ʕʪʦ ʣʠʭʦʨʘʜʢʘ ʙʦʣʝʝ 

3-ʭ ʜʥʝʡ, ʠʟʤʝʥʝʥʠʝ ʧʦʚʝʜʝʥʠʷ (ʙʝʩʧʦʢʦʡʩʪʚʦ, ʚʷʣʦʩʪʴ), ʥʘʨʫʰʝʥʠʝ ʩʥʘ, ʩʥʠʞʝʥʠʝ ʘʧʧʝʪʠʪʘ. 

ʆʜʥʠʤ ʠʟ ʭʘʨʘʢʪʝʨʥʳʭ ʠ ʧʦʩʪʦʷʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʧʥʝʚʤʦʥʠʠ ʧʦ ʜʘʥʥʳʤ ʷʚʣʷʝʪʩʷ ʢʘʰʝʣʴ, 

ʢʦʪʦʨʳʡ ʚʦʟʥʠʢʘʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʣʠʭʦʨʘʜʢʦʡ ʠ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʚʩʝʭ ʙʦʣʴʥʳʭ. ɺ ʥʘʯʘʣʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʯʘʩʪʳʡ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʝʧʨʦʜʫʢʪʠʚʥʳʡ, ʥʘʚʷʟʯʠʚʳʡ, 

ʧʨʠʩʪʫʧʦʦʙʨʘʟʥʳʡ ʢʘʰʝʣʴ, ʢʦʪʦʨʳʡ ʥʘʙʣʶʜʘʣʩʷ ʠ ʚ ʜʥʝʚʥʦʝ ʠ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ. ʉʫʭʦʡ 

ʢʘʰʝʣʴ ʚ 48,8% ʩʣʫʯʘʝʚ, ʠ ʙʳʣ ʯʘʩʪʳʤ ʧʨʠʩʪʫʧʦʦʙʨʘʟʥʳʤ 19,7%. ʉʧʫʩʪʷ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʫ 

ʙʦʣʴʰʠʥʩʪʚʘ ʙʦʣʴʥʳʭ ʚ ʯʘʩʪʥʦʩʪʠ ʫ ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʢʘʰʝʣʴ ʩʤʷʛʯʘʣʩʷ, ʩʪʘʣ ʙʦʣʝʝ 

ʚʣʘʞʥʳʡ ʧʨʦʜʫʢʪʠʚʥʳʡ ʩ ʚʳʜʝʣʝʥʠʝʤ ʩʣʠʟʠʩʪʦʡ ʠʣʠ ʩʣʠʟʠʩʪʦ-ʛʥʦʡʥʦʡ ʤʦʢʨʦʪʦʡ. 

ʀʟ ʦʧʘʩʥʳʭ ʩʠʤʧʪʦʤʦʚ ʜʝʪʠ ʯʘʱʝ ʥʝ ʧʴʶʪ ʠ ʥʝ ʩʦʩʫʪ (ʚ 24,58%), ʩʦʟʥʘʥʠʝ ʫʛʥʝʪʝʥʦ ʠʣʠ 

ʦʪʩʫʪʩʪʚʫʝʪ (18,99%), ʨʝʞʝ (8,38%) ʦʪʤʝʯʘʶʪʩʷ ʩʫʜʦʨʦʛʠ. ʀʟ ʩʠʤʧʪʦʤʦʚ ʠʥʪʦʢʩʠʢʘʮʠʠ 

ʦʪʤʝʯʘʝʪʩʷ ʤʨʘʤʦʨʥʦʩʪʴ ʢʦʞʠ (13,40%), ʩʨʳʛʠʚʘʥʠʝ (12,85%), ʧʨʝʚʘʣʠʨʫʝʪ (46,37%) 

ʙʣʝʜʥʦʩʪʴ ʢʦʞʠ. ʉʠʤʧʪʦʤʳ ʪʷʞʝʣʦʡ ʜʳʭʘʪʝʣʴʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʧʨʦʷʚʣʷʶʪʩʷ ʜʠʬʬʫʟʥʳʤ 

ʮʠʘʥʦʟʦʤ (43,57%), ʠ ʚʳʨʘʞʝʥʥʳʤ ʚʪʷʞʝʥʠʝʤ ʥʠʞʥʝʡ ʧʦʣʦʚʠʥʳ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ (37,99%). ɺ 

ʙʦʣʝʝ ʪʷʞʝʣʳʭ ʩʣʫʯʘʷʭ ʥʘʙʣʶʜʘʝʪʩʷ ʢʨʷʭʪʷʱʝʝ ʜʳʭʘʥʠʝ (12,85%). 

ʀʟ ʬʠʟʠʢʘʣʴʥʳʭ ʜʘʥʥʳʭ ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʢʦʨʦʯʝʥʠʝ ʧʝʨʢʫʪʦʨʥʦʛʦ ʟʚʫʢʘ 

(56,98%), ʠ ʫʢʦʨʦʯʝʥʠʝ ʟʚʫʢʘ ʩ ʢʦʨʦʙʦʯʥʳʤ ʦʪʪʝʥʢʦʤ(40,78%), ʦʩʣʘʙʣʝʥʥʦʝ ʜʳʭʘʥʠʝ,  

ʤʝʣʢʦʧʫʟʳʨʯʘʪʳʝ ʭʨʠʧʳ (55,31%), ʢʨʝʧʠʪʘʮʠʷ ʠ ʩʚʠʩʪʷʱʠʝ ʭʨʠʧʳ (42,46%) 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʥʘʣʠʯʠʠ ʦʙʩʪʨʫʢʪʠʚʥʦʛʦ ʩʠʥʜʨʦʤʘ. ʋ ʜʝʪʝʡ ʦʪʤʝʯʘʣʠʩʴ 

ʛʝʧʘʪʦʩʧʣʝʥʦʤʝʛʘʣʠʷ, ʥʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʡ ʄɺʉ ʚ ʚʠʜʝ ʘʥʫʨʠʠ ʠ ɾʂʊ ʚ ʚʠʜʝ ʜʠʩʧʝʧʩʠʡ 

(30%). 

ʇʨʠ ʘʥʘʣʠʟʝ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʚ ʮʝʣʦʤ ʫ ʜʝʪʝʡ ʨʘʥʥʝʛʦ 

ʚʦʟʨʘʩʪʘ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʨʝʦʙʣʘʜʘʝʪ ʜʚʫʩʪʦʨʦʥʥʷʷ ʦʯʘʛʦʚʘʷ ʧʥʝʚʤʦʥʠʷ, 

(62,57%) ʜʘʣʝʝ ʜʚʫʩʪʦʨʦʥʥʷʷ ʦʯʘʛʦʚʦ-ʩʣʠʚʥʘʷ (15,64%), ʨʝʞʝ ʧʦʣʠʩʝʛʤʝʥʪʘʨʥʘʷ ʧʥʝʚʤʦʥʠʷ 

(8,94%). 

ʇʦʤʠʤʦ ʢʣʶʯʝʚʳʭ ʢʨʠʪʝʨʠʝʚ, ʪʷʞʝʩʪʴ  ʧʥʝʚʤʦʥʠʡ ʥʘʤʠ ʦʮʝʥʠʚʘʣʘʩʴ ʪʘʢ ʞʝ ʧʦ 

ʥʘʣʠʯʠʶ ʣʝʛʦʯʥʳʭ ʠ ʚʥʝʣʝʛʦʯʥʳʝ ʦʩʣʦʞʥʝʥʠʷ. ɺ ʮʝʣʦʤ ɼʅ ʚʳʷʚʣʷʝʪʩʷ ʫ ʚʩʝʭ ʙʦʣʴʥʳʭ (ʚ 

100%), ʜʘʣʝʝ ʧʦ ʯʘʩʪʦʪʝ ʩʣʝʜʫʶʪ ɹʆʉ ʠ ʛʥʦʡʥʳʝ ʦʩʣʦʞʥʝʥʠʷ (ʨ<0,001). ɻʥʦʡʥʳʝ 

ʦʩʣʦʞʥʝʥʠʷ ʧʨʦʷʚʣʷʶʪʩʷ ʧʣʝʚʨʠʪʦʤ, ʜʝʩʪʨʫʢʮʠʝʡ ʣʝʛʢʠʭ, ʘʙʩʮʝʩʩʦʤ ʣʝʛʢʠʭ ʠ 

ʧʠʦʧʥʝʚʤʦʪʦʨʘʢʩʦʤ. ɺʥʝʣʝʛʦʯʥʳʝ ʦʩʣʦʞʥʝʥʠʷ ʧʨʦʷʚʣʷʶʪʩʷ ʩʠʤʧʪʦʤʘʤʠ ʧʦʨʘʞʝʥʠʷ ʉʉʉ ʠ 

ʎʅʉ (ʊʘʙʣʠʮʘ). 

 

ʊʘʙʣʠʮʘ. 

ʃɽɻʆʏʅʓɽ ʀ ɺʅɽʃɽɻʆʏʅʓɽ ʆʉʃʆɾʅɽʅʀʗ ʇʅɽɺʄʆʅʀʁ 
 

ɻʨʫʧʧʘ ʂʦʣʠʯʝʩʪʚʦ 

ʃʝʛʦʯʥʳʝ ʦʩʣʦʞʥʝʥʠʷ: 

ɼʅ 118 (100%)** 

ɹʆʉ 55 (46,6%)** 

ɻʥʦʡʥʳʝ 20 (16,9%) 

ɸʪʝʣʝʢʪʘʟ 3 (2,54%) 

ɺʥʝʣʝʛʦʯʥʳʝ ʦʩʣʦʞʥʝʥʠʷ: 

ʉʉʅ-  17 (14,4%)** 

ʅʝʡʨʦʪʦʢʩʠʢʦʟ 24 (20,33%) 

ʃʝʪʘʣʴʥʳʡ ʠʩʭʦʜ 7 (5,93%) 
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ɺʳʚʦʜ  r

ʆʩʦʙʝʥʥʦʩʪʴʶ ʢʣʠʥʠʢʠ ʦʩʪʨʳʭ ʧʥʝʚʤʦʥʠʡ ʫ ʜʝʪʝʡ ʠʟ ʤʥʦʛʦʜʝʪʥʳʭ ʩʝʤʝʡ ʷʚʣʷʶʪʩʷ: 

ʦʩʣʦʞʥʝʥʥʳʡ ʘʥʘʤʥʝʟ ʟʘʙʦʣʝʚʘʥʠʷ: ʜʣʠʪʝʣʴʥʦʝ ʘʤʙʫʣʘʪʦʨʥʦʝ ʩʘʤʦʣʝʯʝʥʠʝ ʠ ʧʦʟʜʥʷʷ 

ʛʦʩʧʠʪʘʣʠʟʘʮʠʷ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʩʠʤʧʪʦʤʘʤʠ, ʦʧʘʩʥʳʤʠ ʜʣʷ ʞʠʟʥʠ. ɿʘʙʦʣʝʚʘʥʠʝ ʧʨʦʪʝʢʘʝʪ ʚ 

ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ ʩ ʚʳʨʘʞʝʥʥʳʤʠ ɼʅ, ʉʉʅ ʠ ʩʠʤʧʪʦʤʘʤʠ ʠʥʪʦʢʩʠʢʘʮʠʠ, ʩ ʙʦʣʝʝ ʦʙʰʠʨʥʳʤʠ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʠʥʬʠʣʴʪʨʘʪʘʤʠ ʚ ʣʝʛʢʠʭ, ʣʝʛʦʯʥʳʤʠ ʠ ʚʥʝʣʝʛʦʯʥʳʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ.  

ɼʣʷ ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʧʘʪʦʣʦʛʠʠ ʠ ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʘʪʝʛʠʠ ʣʝʯʝʥʠʷ, ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʦʩʪʨʳʭ ʧʥʝʚʤʦʥʠʡ ʫ ʜʝʪʝʡ ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʠʟʫʯʝʥʠʝ 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʬʘʢʪʦʨʦʚ ʧʨʝʜʙʦʣʝʟʥʠ. ɼʠʘʛʥʦʩʪʠʢʘ ʩʦʩʪʦʷʥʠʡ, ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʙʨʦʥʭʦʣʝʛʦʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʪʢʨʳʚʘʝʪ ʧʫʪʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ 

ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʝʛʦ ʨʘʟʚʠʪʠʷ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʜʝʪʝʡ ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ 

ʦʩʪʨʦʡ ʧʥʝʚʤʦʥʠʝʡ ʠ ʫʣʫʯʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʠʭ ʟʜʦʨʦʚʴʷ ʥʝʦʙʭʦʜʠʤʳ ʰʠʨʦʢʠʝ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʣʫʯʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʞʝʥʱʠʥ 

ʜʝʪʦʨʦʜʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ ʠ ʣʝʯʝʥʠʝ ʠʥʬʝʢʮʠʡ ʙʝʨʝʤʝʥʥʳʭ 

ʞʝʥʱʠʥ. 
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ɸʥʥʦʪʘʮʠʷ. ɺʦʩʧʘʣʠʪʝʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʘʨʦʜʦʥʪʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʝʨʴʝʟʥʫʶ 

ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʫʶ ʧʨʦʙʣʝʤʫ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʢʘʟʘʥʠʷ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʧʦʤʦʱʠ 

ʙʦʣʴʥʳʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʣʥʦʮʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʦʡ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʦʤʧʝʪʝʥʪʥʳʤ ʧʦʜʙʦʨʦʤ 

ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʦʙʦʩʥʦʚʘʥʥʳʤ ʩʦʯʝʪʘʥʠʝʤ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ, 

ʭʠʨʫʨʛʠʯʝʩʢʠʭ, ʦʨʪʦʧʝʜʠʯʝʩʢʠʭ ʠ ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʂʦʤʧʣʝʢʩʥʦʩʪʴ ʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʫʩʣʦʚʠʝʤ ʫʩʧʝʰʥʦʛʦ ʣʝʯʝʥʠʷ, ʯʪʦ ʥʘʧʨʷʤʫʶ 

ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ ʩʪʦʤʘʪʦʣʦʛʦʚ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʩʷ 

ʘʥʘʣʠʟ ʫʨʦʚʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʚʨʘʯʝʡ ʩʪʦʤʘʪʦʣʦʛʦʚ ʦ ʤʝʪʦʜʘʭ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʝʯʝʥʠʷ ʠ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʘʮʠʝʥʪʦʚ ʩ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʪʢʘʥʝʡ ʧʘʨʦʜʦʥʪʘ ʛ. ɹʠʰʢʝʢ. 

ɸʥʢʝʪʠʨʦʚʘʥʠʷ ʨʝʩʧʦʥʜʝʥʪʦʚ ð 87, ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʦʧʨʦʩʥʠʢ çʀʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʩʪʦʤʘʪʦʣʦʛʦʚ ʦ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʠʥʮʠʧʘʭ 

ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʪʢʘʥʝʡ ʧʘʨʦʜʦʥʪʘè, ʩʦʜʝʨʞʘʱʠʡ 14 ʚʦʧʨʦʩʦʚ, ʨʘʩʢʨʳʚʘʶʱʠʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʪʦʤʘʪʦʣʦʛʦʚ-ʪʝʨʘʧʝʚʪʦʚ ʦ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʠʥʮʠʧʘʭ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, 
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ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʤʝʪʦʜʘʭ ʣʝʯʝʥʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʪʢʘʥʝʡ ʧʘʨʦʜʦʥʪʘ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʚʳʷʚʣʝʥʘ ʥʠʟʢʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʚ ʚʦʧʨʦʩʘʭ ʣʝʯʝʥʠʷ: 88,5% 

ʦʙʫʯʝʥʠʝ ʥʘ ʢʫʨʩʘʭ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʨʦʭʦʜʠʣʠ ʚ ʩʨʝʜʥʝʤ 11,5Ñ2,9 ʣʝʪ ʥʘʟʘʜ; 58,6% 

(51/87) ʨʝʩʧʦʥʜʝʥʪʦʚ ʥʝ ʠʤʝʣʠ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʢʘʪʝʛʦʨʠʠ; ʦʮʝʥʢʘ ʟʥʘʥʠʷ ʦʩʥʦʚʥʳʭ 

ʵʪʘʧʦʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʝʯʝʥʠʷ ð 66,7% ʥʝ ʜʘʣʠ ʦʪʚʝʪ, ʘ 33,3% (29/87) ʦʪʤʝʯʘʣʠ ʨʘʟʣʠʯʥʳʝ 

ʚʘʨʠʘʥʪʳ ʵʪʘʧʦʚ ʣʝʯʝʥʠʷ ʠ ʠʭ ʩʦʯʝʪʘʥʠʝ. ʆʮʝʥʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɸʄʇ: 57,5% ʫʢʘʟʘʣʠ 

ʤʝʪʨʦʥʠʜʘʟʦʣ, 55,2% ɓ-ʣʘʢʪʘʤʥʳʭ ʘʥʪʠʙʠʦʪʠʢʠ ð ʘʤʦʢʩʠʮʠʣʣʠʥ ʠ ʘʤʦʢʩʠʮʠʣʣʠʥ, ʜʘʣʝʝ ð 

ʣʠʥʢʦʤʠʮʠʥ, ʵʨʠʪʨʦʤʠʮʠʥ ʠ ʭʣʦʨʘʤʬʝʥʠʢʦʣ. ʅʝʨʘʮʠʦʥʘʣʴʥʦ ʥʘʟʥʘʯʘʣʠ: ʭʣʦʨʘʤʬʝʥʠʢʦʣ, 

ʢʨʘʪʥʦʩʪʴ ʚʚʝʜʝʥʠʷ ʢʦʪʦʨʦʛʦ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ 4 ʨʘʟʘ ʚ ʩʫʪʢʠ; ʵʨʠʪʨʦʤʠʮʠʥ ð ʦʪ 3 ʜʦ 4 ʨʘʟ 

ʚ ʩʫʪʢʠ; ʣʠʥʢʦʤʠʮʠʥ ð 3-4 ʨʘʟʘ ʚ ʩʫʪʢʠ, ʘʤʦʢʩʠʮʠʣʣʠʥ ʚ 76,4% ʩʣʫʯʘʝʚ, ʪʘʢʞʝ ʥʘʟʥʘʯʘʣʩʷ 

ʥʝʨʘʮʠʦʥʘʣʴʥʦ, ʨʝʢʦʤʝʥʜʫʝʤʘʷ ð 3 ʨʘʟʘ ʚ ʩʫʪʢʠ. 50,6% ʩʣʫʯʘʝʚ ʜʣʷ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʦʡ 

ʪʝʨʘʧʠʠ ʧʨʘʚʠʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʥʘʣʴʛʝʪʠʢʠ ʠ ʧʨʝʧʘʨʘʪʳ ʬʪʦʨʘ ʠ ʢʘʣʴʮʠʷ, 49,4% ʩʣʫʯʘʝʚ 

ʙʳʣʦ ʫʢʘʟʘʥʦ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʜʘʣʝʥʠʷ ʟʫʙʥʳʭ ʦʪʣʦʞʝʥʠʡ. 

 

Abstract. Inflammatory periodontal diseases are a serious medical and social problem and 

the effectiveness of the provision of medical and preventive care to patients is determined by a full 

diagnosis of the disease, a competent selection of methods of treatment and rehabilitation, 

a reasonable combination of therapeutic, surgical, orthopedic and physiotherapeutic measures. 

Complexity and an individual approach are the main conditions for successful treatment, which 

directly depends on the level of professional knowledge of dentists. The aim of the study was to 

analyze the level of competence of dentists on the methods of complex treatment and rehabilitation 

of patients with inflammatory diseases of periodontal tissues in Bishkek. Questioning of 

respondents ð 87, statistical. For the study, a questionnaire ñDentistôs Awareness of Modern 

Principles of Diagnosis and Treatment of Periodontal Tissuesò was developed, containing 

14 questions that reveal the ideas of dentists-therapists about modern principles of classification, 

diagnosis and treatment of inflammatory diseases of periodontal tissues. According to the results of 

the questionnaire, low competence in treatment issues was revealed: 88.5% of the training at the 

advanced training courses took place on average 11.5Ñ2.9 years ago; 58.6% (51/87) of respondents 

did not have a qualification category; Assessment of knowledge of the main stages of complex 

treatment ð 66.7% did not give an answer, and 33.3% (29/87) noted various options for treatment 

stages and their combination. Evaluation of AMP use: 57.5% indicated metronidazole, 55.2% ɓ-

lactam antibiotics ð amoxicillin and amoxicillin, then ð lincomycin, erythromycin and 

chloramphenicol. Inappropriately prescribed: chloramphenicol, the frequency of administration of 

which should be 4 times a day; erythromycin ð 3 to 4 times a day; lincomycin ð 3-4 times a day, 

amoxicillin in 76.4% of cases, it was also prescribed irrationally, the recommended one ð 3 times 

a day. In 50.6% of cases, analgesics and fluoride and calcium preparations were correctly used for 

symptomatic therapy, 49.4% of cases indicated the need to remove dental plaque. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʨʦʜʦʥʪʠʪ, ʨʝʩʧʦʥʜʝʥʪ, ʘʥʢʝʪʠʨʦʚʘʥʠʝ, ʣʝʯʝʥʠʝ, ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ. 

 

Keywords: periodontitis, respondent, questionnaire survey, treatment, competence. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ɺʦʩʧʘʣʠʪʝʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʘʨʦʜʦʥʪʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʝʨʴʝʟʥʫʶ 

ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʫʶ ʧʨʦʙʣʝʤʫ ʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʯʝʚʠʜʥʳʝ ʫʩʧʝʭʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʣʝʯʝʥʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʜʦʩʪʠʛʘʝʪ 90% 

ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ [1ï5]. ɺʤʝʩʪʝ ʩ ʪʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʢʘʟʘʥʠʷ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ 
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ʧʦʤʦʱʠ ʙʦʣʴʥʳʤ ʩ ʧʘʪʦʣʦʛʠʝʡ ʧʘʨʦʜʦʥʪʘ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʣʥʦʮʝʥʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʦʡ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʦʤʧʝʪʝʥʪʥʳʤ ʧʦʜʙʦʨʦʤ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ, 

ʦʙʦʩʥʦʚʘʥʥʳʤ ʩʦʯʝʪʘʥʠʝʤ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ, ʭʠʨʫʨʛʠʯʝʩʢʠʭ, ʦʨʪʦʧʝʜʠʯʝʩʢʠʭ ʠ 

ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ [6ï9]. ɺʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʝʯʝʥʠʷ ʠ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʟʘʙʦʣʝʚʘʥʠʡ ʧʘʨʦʜʦʥʪʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʠʥʮʠʧʦʚ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʢʘʞʜʦʤʫ ʧʘʮʠʝʥʪʫ ʩ ʫʯʝʪʦʤ ʜʘʥʥʳʭ ʦʙʱʝʛʦ ʠ ʩʦʤʘʪʠʯʝʩʢʦʛʦ 

ʩʪʘʪʫʩʘ ʠ ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʣʠʢʚʠʜʘʮʠʶ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʘʨʦʜʦʥʪʝ, 

ʛʠʧʦʩʝʥʩʠʙʠʣʠʟʘʮʠʶ ʦʨʛʘʥʠʟʤʘ, ʥʦʨʤʘʣʠʟʘʮʠʶ ʝʛʦ ʨʝʘʢʪʠʚʥʦʩʪʠ, ʢʦʨʨʝʢʮʠʶ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʳʭ ʥʘʨʫʰʝʥʠʡ ʚ ʪʢʘʥʷʭ ʧʘʨʦʜʦʥʪʘ [10ï12]. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʯʝʪʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʫʱʝʩʪʚʫʶʱʝʡ ʧʨʘʢʪʠʢʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʨʘʯʘʤʠ-ʩʪʦʤʘʪʦʣʦʛʘʤʠ ʣʝʯʝʙʥʳʭ ʤʝʪʦʜʦʚ ʧʨʠ ʣʝʯʝʥʠʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʪʢʘʥʝʡ ʧʘʨʦʜʦʥʪʘ. ɺʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʣʝʯʝʥʠʷ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʟʘʙʦʣʝʚʘʥʠʡ 

ʧʘʨʦʜʦʥʪʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʠʥʮʠʧʦʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʢʘʞʜʦʤʫ 

ʧʘʮʠʝʥʪʫ ʩ ʫʯʝʪʦʤ ʜʘʥʥrʭ ʦʙʱʝʛʦ ʠ ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʢʦʤʧʣʝʢʩʥʦʝ 

ʣʝʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʣʠʢʚʠʜʘʮʠʶ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʘʨʦʜʦʥʪʝ, 

ʛʠʧʦʩʝʥʩʠʙʠʣʠʟʘʮʠʶ ʦʨʛʘʥʠʟʤʘ, ʥʦʨʤʘʣʠʟʘʮʠʶ ʝʛʦ ʨʝʘʢʪʠʚʥʦʩʪʠ, ʢʦʨʨʝʢʮʠʶ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʳʭ ʥʘʨʫʝhʥʠʡ ʚ ʪʢʘʥʷʭ ʧʘʨʦʜʦʥʪʘ [13ï15]. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʠʟʫʯʝʥʠʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ 

ʚʨʘʯʝʡ ʩʪʦʤʘʪʦʣʦʛʦʚ ʦ ʤʝʪʦʜʘʭ  ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʝʯʝʥʠʷ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʘʮʠʝʥʪʦʚ ʩ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʪʢʘʥʝʡ ʧʘʨʦʜʦʥʪʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʥɹr ʤ, ʪʘʢ ʢʘʢ ʢʘʯʝʩʪʚʦ 

ʦʢʘʟʳʚʘʝʤʳʭ ʚʨʘʯʝʙʥʳʭ ʫʩʣʫʛ, ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ ʠ 

ʥʘʚʳʢʦʚ ʩʪʦʤʘʪʦʣʦʛʦʚ [16ï17]. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʩʷ ʘʥʘʣʠʟ ʫʨʦʚʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ 

ʚʨʘʯʝʡ ʩʪʦʤʘʪʦʣʦʛʦʚ ʦ ʤʝʪʦʜʘʭ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʝʯʝʥʠʷ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʘʮʠʝʥʪʦʚ ʩ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʪʢʘʥʝʡ ʧʘʨʦʜʦʥʪʘ  ʛ. ɹʠʰʢʝʢ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʣʷ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʧʨʘʢʪʠʢʠ ʣʝʯʝʥʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʪʢʘʥʝʡ 

ʧʘʨʦʜʦʥʪʘ ʥʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʧʨʦʩ ʚʨʘʯʝʡ-ʩʪʦʤʘʪʦʣʦʛʦʚ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʠ ʯʘʩʪʥʳʭ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ ʛ. ɹʠʰʢʝʢ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʚʢʣʶʯʝʥʦ 87 ʩʪʦʤʘʪʦʣʦʛʦʚ-

ʪʝʨʘʧʝʚʪʦʚ, ʚ ʚʦʟʨʘʩʪʝ ʦʪ 24 ʜʦ 52 ʣʝʪ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʣ 36,6Ñ5,7 ʣʝʪ. 

ʈʝʩʧʦʥʜʝʥʪʦʚ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʙʳʣʦ 35,6% (31/87), ʘ ʞʝʥʩʢʦʛʦ ð 64,4% (56/87). ɺʨʘʯʠ-

ʩʪʦʤʘʪʦʣʦʛʠ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢʘʭ, ʩʦʩʪʘʚʣʷʣʠ 

65,5% (57/87), ʘ ʚ ʯʘʩʪʥʳʭ ð 34,5% (30/87). ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʩʪʦʤʘʪʦʣʦʛʠ-

ʪʝʨʘʧʝʚʪʳ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʯʘʩʪʥʳʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʢʣʠʥʠʢʘʭ ʛ. ɹʠʰʢʝʢ 

ð 87 ʨʝʩʧʦʥʜʝʥʪʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʚ ʜʠʟʘʡʥʝ ʢʣʘʩʪʝʨʥʦʛʦ ʥʝʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ 

ʦʪʙʦʨʘ. ʉʙʦʨ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʫʪʝʤ ʦʯʥʦʛʦ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʨʝʩʧʦʥʜʝʥʪʦʚ. ʇʦʩʣʝ 

ʨʘʟʲʷʩʥʝʥʠʷ ʚʨʘʯʘʤ ʩʪʦʤʘʪʦʣʦʛʘʤ ʮʝʣʠ ʧʨʦʚʦʜʠʤʦʛʦ ʘʥʢʝʪʠʨʦʚʘʥʠʷ, ʨʘʟʲʷʩʥʷʶʪʩʷ ʧʨʘʚʠʣʘ 

ʟʘʧʦʣʥʝʥʠ ̫ ʦʧʨʦʩʥʠʢʘ, ʧʦʩʣʝ ʯʝʛʦ ʦʧʨʦʩʥʠʢ ʟʘʧʦʣʥʷʝʪʩʷ ʨʝʩʧʦʥʜʝʥʪʦʤ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʦʧʨʦʩʥʠʢ çʀʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʩʪʦʤʘʪʦʣʦʛʦʚ ʦ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʨʠʥʮʠʧʘʭ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʪʢʘʥʝʡ ʧʘʨʦʜʦʥʪʘè, ʩʦʜʝʨʞʘʱʠʡ 14 ʚʦʧʨʦʩʦʚ, 

ʨʘʩʢʨʳʚʘʶʱʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠ̫ ʩʪʦʤʘʪʦʣʦʛʦʚ-ʪʝʨʘʧʝʚʪʦʚ ʦ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʠʥʮʠʧʘʭ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʤʝʪʦʜʘʭ ʣʝʯʝʥʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʪʢʘʥʝʡ 

ʧʘʨʦʜʦʥʪʘ. ʇʦʣʫʯʝʥʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʩʦʛʣʘʩʠʝ ʨʝʩʧʦʥʜʝʥʪʘ. ʆʙʲʝʤ ʚʳʙʦʨʢʠ: ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʝʩʧʦʥʜʝʥʪʦʚ ʙʣr ʨʘʩʩʯʠʪʘʥ ʦʙʲʝʤ ʚʳʙʦʨʢʠ ʧʦ 

ʬʦʨʤʫʣʝ: 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ5. 2021 

https://doi.org/10.33619/2414-2948/66 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 229 

 

pqzN

pqNz
n

22

2

+D
= , 

 

ʛʜʝ: z ð ʢʦʵʬʬʠʮʠʝʥʪ ʜʦʚʝʨʠʷ (z =1,96 ʜʣʷ 95% ʥʘʜʝʞʥʦʩʪʠ ð ʪʘʙʣʠʮʘ ʟʥʘʯʝʥʠʡ 

ʬʫʥʢʮʠʡ ʃʘʧʣʘʩʘ), n ð ʦʙʲʝʤ ʚʳʙʦʨʢʠ, N ð ʦʙʲʝʤ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʨ ð ʜʦʣʷ 

ʧʨʠʟʥʘʢʘ ʚ ʚʳʙʦʨʦʯʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ, ȹ ð ʦʰʠʙʢʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʛʦ ʯʠʩʣʘ ʨʝʩʧʦʥʜʝʥʪʦʚ ʟʥʘʯʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠʟʥʘʢʘ 

ʙʳʣʦ ʧʨʠʥʷʪʦ ʢʘʢ ʜʣʷ ʙʠʥʦʤʠʘʣʴʥʦʛʦ ð s2=pq, ʛʜʝ p ð ʜʦʣʷ ʧʨʠʟʥʘʢʘ, q=(1īp). ʇʨʠ ʵʪʦʤ 

ʙʳʣʘ ʟʘʜʘʥʘ 10% ʦʰʠʙʢʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ, ʚ ʜʝʩʷʪʠʯʥʦʤ ʬʦʨʤʘʪʝ ð 0,1. ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ 

ʨʘʩʯʝʪ ʚʳʙʦʨʢʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʦʩʠʪʴ ʤʠʥʠʤʫʤ 

87 ʨʝʩʧʦʥʜʝʥʪʦʚ. ʇʨʠ ʵʪʦʤ ʦʧʨʦʩ ʙʦʣʴʰʝʛʦ, ʯʝʤ ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʯʠʩʣʘ ʨʝʩʧʦʥʜʝʥʪʦʚ 

ʙʫʜʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʪʴ ʥʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʝ 

ʧʨʦʚʦʜʠʣʘʩʴ ʨʘʥʜʦʤʠʟʘʮʠʷ ʨʝʩʧʦʥʜʝʥʪʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʮʠʬʨʦʚʳʝ ʜʘʥʥʳʝ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʩʪʘʥʜʘʨʪʥʳʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʦʙʨʘʙʦʪʢʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ SPSS 13 ʠ ʪʘʙʣʠʯʥʦʛʦ ʨʝʜʘʢʪʦʨʘ Excel ʜʣʷ 

Windows XP. ɼʣʷ ʚ ʭʦʜʝ ʘʥʘʣʠʟʘ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʙʫʜʝʪ ʨʘʩʩʯʠʪʘʥ t ð 

ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ. ɺʳʷʚʣʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʩʯʠʪʘʶʪʩʷ ʜʦʩʪʦʚʝʨʥʳʤʠ ʧʨʠ ʨ< 0,05. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʦʧʨʦʩʘ, ʧʦʢʘʟʘʣ, ʯʪʦ ʪʨʫʜʦʚʦʡ 

ʩʪʘʞ ʨʝʩʧʦʥʜʝʥʪʦʚ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 2 ʜʦ 30 ʣʝʪ ʠ, ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣ 14,6Ñ5,7 ʣʝʪ. ʇʨʠ ʵʪʦʤ 

ʩʨʝʜʥʠʡ ʪʨʫʜʦʚʦʡ ʩʪʘʞ ʨʝʩʧʦʥʜʝʥʪʦʚ ʨʘʙʦʪʘʶʱʠʭ ʚ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʣʠʢʣʠʥʠʢʘʭ (15,4Ñ6,1 ʣʝʪ) ʙʳʣ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝ ʯʝʤ ʫ ʨʝʩʧʦʥʜʝʥʪʦʚ, ʨʘʙʦʪʘʶʠɦʭ ʚ 

ʯʘʩʪʥʳʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢʘʭ (13,1Ñ6,4 ʣʝʪ). ʀʟ ʚʩʝʭ ʦʧʨʦʰʝʥʥʳʭ ʚʨʘʯʝʡ-

ʩʪʦʤʘʪʦʣʦʛʦʚ 11,5% ʚʦʦʙʱʝ ʥʝ ʧʨʦʭʦʜʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʦʙʫʯʝʥʠʝ ʥʘ 

ʢʫʨʩʘʭ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʧʨʠʩʪʫʧʠʣʠ ʢ ʨʘʙʦʪʝ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢʘʭ 

ʩʨʘʟʫ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʦʨʜʠʥʘʪʫʨʳ ʧʦ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ  

88,5% ʨʝʩʧʦʥʜʝʥʪʦʚ, ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʦʙʫʯʝʥʠʝ ʥʘ ʢʫʨʩʘʭ ʧʦʚʳʰʝʥʠʷ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʦ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʧʦʩʣʝʜʥʠʡ ʨʘʟ ʧʨʦʭʦʜʠʣʠ ʦʪ 1 ʜʦ 15 ʣʝʪ 

ʥʘʟʘʜ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʦ 11,5Ñ2,9 ʣʝʪ. 

ʊʘʢʞʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚʨʘʯʠ ʩʪʦʤʘʪʦʣʦʛʠ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢʘʭ, ʯʘʱʝ ʧʨʦʭʦʜʠʣʠ ʦʙʫʯʝʥʠʝ ʥʘ ʢʫʨʩʘʭ ʧʦʚʳʰʝʥʠʷ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʦ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʚʨʘʯʘʤʠ-ʩʪʦʤʘʪʦʣʦʛʘʤʠ ʠʟ 

ʯʘʩʪʥʳʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ. ʊʘʢ, ʚ ʩʨʝʜʥʝʤ ʨʝʩʧʦʥʜʝʥʪʳ ʠʟ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ ʧʨʦʭʦʜʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʫʯʝʥʠʝ ʥʘ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʢʫʨʩʘʭ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʦʜʠʥ ʨʘʟ ʚ 10,5Ñ2,2 ʣʝʪ, ʘ 

ʨʝʩʧʦʥʜʝʥʪʳ ʯʘʩʪʥʳʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ð ʦʜʠʥ ʨʘʟ ʚ 13,3Ñ2,5 ʣʝʪ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 58,6% ʨʝʩʧʦʥʜʝʥʪʦʚ, ʥʝ ʠʤʝʣʠ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʢʘʪʝʛʦʨʠʠ, ʧʨʠ 

ʵʪʦʤ ʚ ʜʘʥʥʫʶ ʛʨʫʧʧʫ ʚʦʰʣʠ ʚʨʘʯʠ-ʩʪʦʤʘʪʦʣʦʛʠ, ʨʘʙʦʯʠʡ ʩʪʘʞ ʢʦʪʦʨʳʭ ʙʳʣ ʤʝʥʝʝ 5 ʣʝʪ. 

ʇʝʨʚʫʶ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʫʶ ʢʘʪʝʛʦʨʠʶ ʠʤʝʣʠ 6,9% ʨʝʩʧʦʥʜʝʥʪʦʚ ʠ 34,5% ʨʝʩʧʦʥʜʝʥʪʦʚ 

ʠʤʝʣʠ ʚʳʩʰʫʶ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʫʶ ʢʘʪʝʛʦʨʠʶ. ʇʨʠ ʵʪʦʤ ʚ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢʘʭ ʚʨʘʯʝʡ-ʩʪʦʤʘʪʦʣʦʛʦʚ, ʠʤʝʶʱʠʭ ʚʳʩʰʫʶ 

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʫʶ ʢʘʪʝʛʦʨʠʶ, ʙʳʣʦ ʚ 1,4 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʯʘʩʪʥʳʭ, ʘ ʚʨʘʯʝʡ, ʥʝ ʠʤʝʶʱʠʭ 

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʚ 1,4 ʨʘʟʘ ʤʝʥʴʰʝ (ʈʠʩʫʥʦʢ 1). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚʩʝ (87 ʯʝʣʦʚʝʢ) 

ʦʧʨʦʰʝʥʥʳʝ ʚʨʘʯʠ-ʩʪʦʤʘʪʦʣʦʛʠ ʥʝ ʩʤʦʛʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʣʝʯʝʥʠʷ 
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ʟʘʙʦʣʝʚʘʥʠʡ ʧʘʨʦʜʦʥʪʘ. ʇʨʠ ʵʪʦʤ 21,8% ʨʝʩʧʦʥʜʝʥʪʦʚ ʟʘʪʨʫʜʥʠʣʠʩʴ ʦʪʚʝʪʠʪʴ ʥʘ ʜʘʥʥʳʡ 

ʚʦʧʨʦʩ, ʘ 78,2% ʨʝʩʧʦʥʜʝʥʪʦʚ ʦʪʤʝʯʘʣʠ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʠ ʠʭ ʩʦʯʝʪʘʥʠʝ, ʥʝ ʦʪʥʦʩʷʱʠʝʩʷ 

ʢ ʧʨʠʥʮʠʧʘʤ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʧʘʨʦʜʦʥʪʘ (ʈʠʩʫʥʦʢ 2). 

 

 
 

ʈʠʩʫʥʦʢ 1. ʅʘʣʠʯʠʝ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʫ ʚʨʘʯʝʡ-ʩʪʦʤʘʪʦʣʦʛʦʚ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʠ 

ʯʘʩʪʥʳʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ 

 

ʆʮʝʥʢʘ ʟʥʘʥʠʷ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʧʘʨʦʜʦʥʪʘ 

ʧʦʢʘʟʘʣʘ, ʯʪʦ 66,7% ʨʝʩʧʦʥʜʝʥʪʦʚ ʟʘʪʨʫʜʥʠʣʠʩʴ ʦʪʚʝʪʠʪʴ ʥʘ ʜʘʥʥʳʡ ʚʦʧʨʦʩ, ʘ 33,3% 

ʨʝʩʧʦʥʜʝʥʪʦʚ, ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʧʨʠʥʮʠʧʦʚ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ 

ʧʘʨʦʜʦʥʪʘ, ʦʪʤʝʯʘʣʠ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʵʪʘʧʦʚ ʣʝʯʝʥʠʷ ʠ ʠʭ ʩʦʯʝʪʘʥʠʝ, ʥʝ ʦʪʥʦʩʷʱʠʭʩʷ ʢ 

ʢʦʤʧʣʝʢʩʥʦʤʫ ʣʝʯʝʥʠʶ ʟʘʙʦʣʝʚʘʥʠʡ ʧʘʨʦʜʦʥʪʘ (ʈʠʩʫʥʦʢ 2). 

 

 

ʈʠʩʫʥʦʢ 2. ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʘʭ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʧʘʨʦʜʦʥʪʘ ʧʦ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʚʨʘʯʝʡ-

ʩʪʦʤʘʪʦʣʦʛʦʚ ʯʘʩʪʥʳʭ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ  

 

ʆʮʝʥʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ (ɸʄʇ), ʜʣʷ ʣʝʯʝʥʠʷ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʪʢʘʥʝʡ ʧʘʨʦʜʦʥʪʘ, ʧʦʢʘʟʘʣʘ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ (57,5%) ʜʣʷ 

ʵʪʦʡ ʮʝʣʠ ʚʨʘʯʠ-ʩʪʦʤʘʪʦʣʦʛʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ɸʄʇ ʠʟ ʛʨʫʧʧʳ ʠʤʠʜʘʟʦʣʘ (ʤʝʪʨʦʥʠʜʘʟʦʣ). 
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ɺʪʦʨʦʝ ʤʝʩʪʦ (55,2%) ʧʦ ʯʘʩʪʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʥʠʤʘʣʠ ɸʄʇ ʠʟ ʛʨʫʧʧʳ ɓ-ʣʘʢʪʘʤʥʳʭ 

ʘʥʪʠʙʠʦʪʠʢʦʚ ð ʘʤʦʢʩʠʮʠʣʣʠʥ ʠ ʘʤʦʢʩʠʮʠʣʣʠʥ/ʢʣʘʚʫʣʘʥʘʪ. ɼʘʣʝʝ ʩʣʝʜʦʚʘʣʠ ɸʄʇ ʠʟ 

ʛʨʫʧʧʳ ʣʠʥʢʦʟʘʤʠʜʦʚ (ʣʠʥʢʦʤʠʮʠʥ), ʤʠʢʨʦʣʠʜʦʚ (ʵʨʠʪʨʦʤʠʮʠʥ) ʠ ʭʣʦʨʘʤʬʝʥʠʢʦʣ 

(ʈʠʩʫʥʦʢ 3). ʊʘʢʞʝ ʨʝʩʧʦʥʜʝʥʪʳ ʦʪʤʝʯʘʣʠ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ɸʄʇ ʜʣʷ ʣʝʯʝʥʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʪʢʘʥʝʡ ʧʘʨʦʜʦʥʪʘ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪ ʭʣʦʨʛʝʢʩʠʜʠʥ (18,4%), ʷʚʣʷʶʱʠʡʩʷ 

ʘʥʪʠʩʝʧʪʠʢʦʤ ʠ ʠʥʪʝʨʬʝʨʦʥ (4,6%), ʦʪʥʦʩʷʱʠʡʩʷ ʢ ʛʨʫʧʧʝ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʭ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. 
 

 

ʈʠʩʫʥʦʢ 3. ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʧʘʨʦʜʦʥʪʘ ʧʦ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʚʨʘʯʝʡ-

ʩʪʦʤʘʪʦʣʦʛʦʚ ʯʘʩʪʥʳʭ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ  

 

ʇʨʠ ʵʪʦʤ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚʨʘʯʠ-ʩʪʦʤʘʪʦʣʦʛʠ ʯʘʩʪʥʳʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʣʠʢʣʠʥʠʢ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʪʦʤʘʪʦʣʦʛʘʤʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ, 

ʚ 3,5 ʠ 1,8 ʨʘʟʘ ʯʘʱʝ ʜʣʷ ʣʝʯʝʥʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʪʢʘʥʝʡ ʧʘʨʦʜʦʥʪʘ ʥʘʟʥʘʯʘʶʪ 

ʘʤʦʢʩʠʮʠʣʣʠʥ ʠ ʣʠʥʢʦʤʠʮʠʥ.  

ɺ ʪʦʞʝ ʚʨʝʤʷ ʩʪʦʤʘʪʦʣʦʛʠ ʯʘʩʪʥʳʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ ʜʣʷ ʜʘʥʥʦʡ ʮʝʣʠ 

ʠʩʧʦʣʴʟʫʶʪ ʘʤʦʢʩʠʮʠʣʣʠʥ/ʢʣʘʚʫʣʘʥʘʪ, ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʪʦʤʘʪʦʣʦʛʘʤʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʭʣʦʨʘʤʬʝʥʠʢʦʣ (ʈʠʩʫʥʦʢ 4). ʈʝʟʫʣʴʪʘʪʳ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʯʘʩʪʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʨʦʥʠʜʘʟʦʣʘ ʠ ʵʨʠʪʨʦʤʠʮʠʥʘ 

ʚʨʘʯʘʤʠ-ʩʪʦʤʘʪʦʣʦʛʘʤʠ ʯʘʩʪʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ ʜʣʷ 

ʣʝʯʝʥʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʪʢʘʥʝʡ ʧʘʨʦʜʦʥʪʘ ʥʝ ʠʤʝʣʘ ʚʳʨʘʞʝʥʥʳʭ ʨʘʟʣʠʯʠʡ 

(ʈʠʩʫʥʦʢ 4). ɼʣʷ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʧʨʠʤʝʥʝʥʠʷ ɸʄʇ ʧʨʠ ʣʝʯʝʥʠʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʪʢʘʥʝʡ ʧʘʨʦʜʦʥʪʘ ʥʘʤʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʚʦʜʠʤʦʡ 

ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʪʝʨʘʧʠʠ, ʚʢʣʶʯʘʚʰʝʝ ʘʥʘʣʠʟ ʩʧʦʩʦʙʦʚ ʚʚʝʜʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, 

ʢʨʘʪʥʦʩʪʠ ʠʭ ʚʚʝʜʝʥʠʷ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʥʘʟʥʘʯʝʥʠʷ. 
 

 
 

ʈʠʩʫʥʦʢ 4. ʏʘʩʪʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʨʘʯʘʤʠ-ʩʪʦʤʘʪʦʣʦʛʘʤʠ ɸʄʇ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʜʣʷ ʣʝʯʝʥʠʷ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʘʨʦʜʦʥʪʘ 
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