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M. VOCHOZKA  

 

DETERMINATION OF THE  PRODUCTION CURVES FOR THE 

CONSTRUCTION INDUSTR Y IN THE CZECH REPUB LIC  

 
Abstract. The construction industry is the first to be affected by developments in 

the economy. It is the first to contract during a period of economic recession and 

the first to expand during a period of economic growth. This brings to mind 

whether it is possible to predict the development of the economy based on 

predictions for the construction industry. This is a fairly complex problem which 

can easily be divide into several sub-problems. First and foremost it is necessary 

to find the means that  will allow us to predict the development of the construction 

industry. It is possible to apply a production function, when an independent 

variable (production factory) is known and we look for a dependent variable i.e. 

the volume of production. The production functions for the coming years - if we 

know the volume of production factors - may indicate the future development of the 

industry. The subject of this paper is to find an answer to the first of these partial 

problems. The purpose of this is to be able to predict the development of the 

economy based on the development of the construction industry and to find the 

means by which these predictions can be made specifically based on production 

functions for the construction industry in the Czech Republic. 

Key words: production factors, production funtions, construction industry, 

prediction. 

 

Introduction  

 

Even in 2015 it can be said that the Czech economy continues to be in recession, a 

recession that has persisted for many years. Low GDP growth has been temporary 

and there are no signs of a long term trend towards improvement. Economists 

estimate the development of the economy primarily on the basis of macroeconomic 

variables such as GDP, balance of trade, inflation, unemployment, investment rate, 

etc. 

Business and financial managers alike carefully  observe such economic 

predictions. Their task is to financially manage specific enterprises in accordance 

with the objectives of their shareholders (according to the logic of increasing 

shareholder value). If we put forward the argument that every company tries to 

increase shareholder value (that is if they have no existential problems), this would 

mean that if the majority of enterprises in the economy are successful and are 

meeting their basic objectives (i.e. they add value to the economy as a whole), it 

can be stated that the whole economy is successful and growing. 

 

ɯʅʌʆʈʄɸʎɯʁʅɯ ʊɽʍʅʆʃʆɻɯɰ ɺ ɽʂʆʅʆʄɯʎɯ 

Ò M. Vochozka,  2015 
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On the basis of this argument it would be logical to question whether it is then 

possible to predict the development of the economy according to the developments 

in, and forecasts from, the business environment. In other words, as the sum of the 

economic performances of business entities. The answer may be twofold. Firstly, 

we can assume that the development of the business environment heralds the 

development of the entire economy. On this basis we can predict the development 

of the entire economy on the results of business entities. Secondly, we can assume 

that higher entities behave with indifference to lower level entities. 

In either case it is an extremely important moment for obtaining the relevant 

data and determining the production curve. 

The aim of this paper is to determine the production curves for the 

construction industry in the Czech Republic and in its individual regions. 

 

1. Material and methodology 

 

The information given below about companies comes from the Albertina database. 

The data covers all the construction companies which operated on the Czech 

market between the years 2003-2011 and which fall into the classification CZ-

NACE under Section F. The following activities are involved ï construction of 

buildings, civil engineering and specialized construction activities. 

The file contains a total of 67,492 rows of data in columns labelled: 

- company registration no.; 

- company name (15,189 companies); 

- region  

- list of annual financial statements between 2002-2011 (some companies 

did not submit financial statements in some years, some did it twice, three 

times or four times a year); 

- sales (dependent variable y - production), 

- sales costs + power consumption (explanatory variable = regressor   

production factor); 

- labour costs (explanatory variable  production factor),  

- amortization of intangible and tangible assets (explanatory variable 

 production factor); 

- other operating expenses (explanatory variable  production factor), 

- interest (explanatory variable production factor).  

The production value and production factors are stated in TCZK (thousands of 

Czech Crowns). These values can be zero or negative too. The data is completed 

with the following variables: dic (data identification number, 1 ï 67492, jv vector 

of ones), 

 

  ὰὲώ ὰὲώ ςφτψρψσσȟ ὰὲὼ ὰὲὼ ςχρτσσσσȟ  ὰὲὼ  
ὰὲὼ ρυωωςσȟ 

                            ὰὲὼ ὰὲὼ φυτπω 
 

 

(1) 

Linear models were derived by using the method of least squares (for this 

purpose the introduction of logarithmic transformations is required). The programs 

MS Office Excel, R, STATGRAPHICS and GiveWin2 were used. The data was 
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loaded into an R program in the sentence: >LNPF <- read.table ("clipboard", 

header=TRUE, sep="\t", na.strings="NA", + dec=",", strip.white=TRUE).  

Results ï production function. 

Based on the imported underlying data, basic data on variables was obtained 

in an R program (year_k is a categorical variable year). The linear dependence of 

production on production factors is indicated by the correlation matrix. 

 

2. Linear single-factor production function 

 

The linear single-factor production function where y is dependent on x1 is subjected 

to an investigation into the shape of the regression line 

ώ  b  b ὼ  eὭ, 

where  b0 and b1 are the estimated regression parameters (the absolute term 

ï the intercept ï a regression coefficient describes the 

absolute flexibility  of the production factor y on x1) 

 ei  is a random (error component), i = 1, ..., n (n is the number 

of measurements). 

A regression line is determined on the basis of an estimation (offsetting) using 

the method of the least squares (hereinafter referred to as ñLSMò). This method 

aims to minimize the sum of the squared residues i.e. the differences between the 

measured values and equivalent values measured on a straight line, using the 

software R. 

The output is the following result: 

ὰάὪέὶάόὰὥ  ώ ͯ ὼȟὨὥὸὥ  ὒὔὖὊ 
The resulting values are shown in Table 1. 

 

Table 1 ï Results from the application of the LSM on production factor x1 

 
Estimate Std. error t-value Pr(<|t|) 

 
Intercept 3.19e + 03 1.44e + 02 22.05 <2e - 16 ***  

x1 1.216e + 00 3.470e - 04 3504.84 < 2e - 16 ***  

 

Source: Author 

Residual standard error: 37,400 on 67,490 degrees of freedom 

Multiple R-squared: 0.9945  Adjusted R-squared: 0.9945  

F-statistic: 1.228e+07 on 1 and 67,490 DF, p-value: < 2.2e-16 

The estimated production function can be expressed as: 

 

ώ σρωυρȢςρφὼ Ὡ (2) 

 

where e is a vector of residues (differences between measured and balanced 

values), which represent the estimates for random elements. 

From small p-value (risks of an incorrect rejection test null hypothesis) 

significance tests it is evident that both the estimated regression parameters are 

statistically significant (production factor ὼ significantly acts linearly on 

production function y and at an average initial level of production of TCZK 3,195 

when x_1 = 0 is significantly set). The slope can be interpreted as the absolute 

flexibility  i.e. with every increase in production factor x by a total of one thousand,  

output y increases on average by TCZK 1,216. The strength of dependence is 
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expressed by the coefficient of determination R
2 
= 0.9945This can be interpreted to 

mean that 99.45% of changes in production factor ὼ can be explained. This fact 

confirms the very strong linear dependence of production function y on factor ὼ. 

This is evident from the close proximity of the dots on the dot plot, which represent 

the measured values, to the balanced line. Other factors relating to changes in 

production function y can only explain a maximum of 0.55% of changes. This 

single-factor production function is therefore crucial. In mathematical statistics it 

has been shown that the estimates obtained through the LSM are impartial and 

consistent (approaching in probability the estimated parameters). In order to 

minimise selection errors so that other statistical induction (tests and confidence 

intervals) could be performed, the normality of the distribution of random 

components with zero value and a constant variance (i.e. so-called 

homoscedasticity of variances measurement y) and the linear independence of the 

individual measurement of output (i.e. between measurements is not a serial 

dependence - the so-called autocorrelation) are required. The verification of these 

conditions is usually done on residues graphically using residual analysis (or by 

statistical tests applied to the residues). Each program therefore counts residues and 

their standardized values (i.e. studentized residues, which in the case of normality 

should randomly fluctuate around zero, maximally within the range from -8 to +8). 

The dependence is usually shown by the studentized residues on the balanced 

values and serial numbers of measurement. If the residues do not move within that 

band (having the shape of open scissors), there is heteroscedasticity (opposite 

homoscedasticity) in the model.  This can be dealt with by subjecting the estimate 

of the regression function to a so-called weighted LSM. If there is inertia in the 

residues there is an autocorrelation. In such cases estimates of the generalized LSM 

(e.g. in the model CORC- methods with offered econometric applications 

GiveWin2) are used instead of the ordinary LSM. Normality can be verified 

through a QQ-diagram (the dependency of empirical and theoretical quantiles of 

residues and normal quantiles lying on the line). If the points ï showing the 

empirical quantiles ï are close to that line, the residues are normally distributed. 

Graphs of residues are given in Figure 1, 2. 

 

 

 

 

Figure 1 ï Graphs of residues 
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Figure 2 ï Graphs of residues 

 

These graphs of studentized residues show that the normality of data is 

breached and in the model there is a certain level of heteroscedasticity in variance 

of residues (according to the previous dot plot, the level is not relatively high). 

These problems can be partially explained by the presence of relatively large 

amounts of low and high, outlying and extreme values in the data. This can also 

been seen in the last picture which is a box plot for the course of studentized 

residues. It is necessary - with discretion - to look at the possible use of other 

methods of statistical induction in the model and at the evaluation of the size of the 

standard errors of the estimated regression parameters. The static quality of the 

model could be improved by deleting these values, but the values of the estimated 

regression parameters would consequently change. 

Further specification of the production function derived by year or by region 

is also of interest. If a qualitative (categorical) variable is to be included in the 

regression model, a so-called dummy variable must be used to determine its levels. 

These dummy variables have a value of 1 if the qualitative variable comes in at this 

level and otherwise the value 0. In order to prevent multicollinearity in the 

regression model, the number of used dummy variables must be equal to the 

number of levels minus one. Any level at which a dummy variable has been 

omitted is called a reference variable (this is usually atthe first level). The 

estimated regression coefficients of dummy variables indicates how much the 

average value of the explanatory variable has changed while the level of dummy 

variables passed from the reference level to the intended level (e.g. the region has 

changed from JCK under consideration to another region, or the year changed from 

2002 to another intended year). The model can include quantitative interactions 

with a qualitative variable (the estimated coefficient is interpreted as an 

amendment to the directive corresponding to the transition from the reference level 

to the intended level of the qualitative variable). 

First, we assume the dependence on production factor x1 and the year. The 

year is a categorical variable to levels in 2002, 2003, 2004, 2005, 2006, 2007, 

2008, 2009, 2010 and 2011. Dummy variables u02, u03,é,u11 can be introduced for 

each year. The first dummy variable u02 is omitted. This variable for the year is 

considered to be level reference one. Other dummy variables u03 to u11 are included 

in the model and a production function predicted:  
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ώ  b b ὼ bό bό bό Ễ b ό b ὼό

b ὼό Ễ b ὼό e 

(3) 

 

The equation can be established again in the program R1 using the LSM. The 

resulting parameters are listed in Table 2. 

 

Table 2 ï Resulting parameters of a production function for production factor x1 

according to the individual years in the reference period 

 
Estimate Std. error t-value Pr(<|t|) 

 
(Intercept) -3.160e+03 6.406e+03 -0.493 0.622 

 
x1 1.373e+00 3.008e-03 456.574 <2e-16 ***  

year_k[T.2003] 5.966e+03 6.428e+03 0.928 0.353 
 

year _k[T.2004] 5.782e+03 6.423e+03 0.900 0.368 
 

year _k[T.2005] 6.099e+03 6.420e+03 0.950 0.342 
 

year _k[T.2006] 6.003e+03 6.418e+03 0.935 0.350 
 

year _k[T.2007] 6.003e+03 6.416e+03 1.075 0.282 
 

year _k[T.2008] 7.668e+03 6.416e+03 1.195 0.232 
 

year _k[T.2009] 6.442e+03 6.416e+03 1.004 0.315 
 

year _k[T.2010] 5.872e+03 6.417e+03 0.915 0.360 
 

year _k[T.2011] 7.045e+03 6.466e+03 1.090 0.276 
 

x1: year _k[T.2003] -1.408e-01 3.332e-03 -42.256 <2e-16 ***  

x1: year _k[T.2004] -1.530e-01 3.223e-03 -47.491 <2e-16 ***  

x1: year _k[T.2005] -1.547e-01 3.151e-03 -49.086 <2e-16 ***  

x1: year _k[T.2006] -1.635e-01 3.147e-03 -51.968 <2e-16 ***  

x1: year _k[T.2007] -1.766e-01 3.153e-03 -56.006 <2e-16 ***  

x1: year _k[T.2008] -1.900e-01 3.136e-03 -60.577 <2e-16 ***  

x1: year_k[T.2009] -1.448e-01 3.133e-03 -46.225 <2e-16 ***  

x1: year_k[T.2010] -1.387e-01 3.175e-03 -43.687 <2e-16 ***  

x1: year_k[T.2011] -1.502e-01 3.251e-03 <2e-16 <2e-16 ***  

 

Source: Author 

Residual standard error: 36,000 on 67,472 degrees of freedom 

Multiple R-squared: 0.9949, Adjusted R-squared: 0.9949  

F-statistic: 6.983e+05 on 19 and 67,472 DF, p-value: < 2.2e-16 

 

Here, for example, year_k[T.2003] indicates u03, and x1:year_k[T.2003] 

indicates x1u03. The estimated production function is: 

                                                           
1 Using the application R has the advantage that the necessary dummy variables will be 

introduced into the model automatically. It is not necessary to generate them. 
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ώ  σρφπ  ρȢσχσ ὼ  υωφφό   υχψςό  Ễ 
 χπτυό  ɀ πȢρτρ ὼρόπσ  πȢρυσ ὼό Ễ
πȢρὼό   Ὡ 

 

(4) 

The production function for 2002 (reference period) can be determined if we 

substitute all the dummy variables for 0. The production function for 2002 is 

therefore as follows: 

 

ώ  σρφπρȢσχσὩȢ (5) 

 

The production function for 2003 can be obtained by substituting u03=1, and 

by substituting the other dummy variables for 0. The production function for 2003 

is therefore as follows: 

 

ώ  σρφπρȢσχσὼ υωφφπ Ễ π πȢρτρὼ π
ỄȢπ Ὡ  ςψπφ          ρȢςσςὼ Ὡ. 

(6) 

 

By continuing this process (i.e. by adding the coefficient of the respective 

dummy variable to the intercept, and by adding the coefficient u x1 mutipled by the 

dummy variable to the slope)  the equations for the production functions for years 

are as follows: 

 

ςππτȡώ σρφπυχψςρȢσχσὼ πȢρυσὼ Ὡ ςφςςρȢςςπὼ Ὡ 
ςππυȡώ σρφπφπωωρȢσχσὼ πȢρυσὼ Ὡ ςωσωρȢςρψὼ Ὡ 
ςππφȡώ σρφπφππσρȢσχσὼ πȢρφτὼ Ὡ ςψτφρȢςπωὼ Ὡ 
ςππχȡώ σρφπφψωψρȢσχσὼ πȢρχχὼ Ὡ σχσωρȢρωφὼ Ὡ 
ςππψȡώ σρφπχφφψρȢσχσὼ πȢρωπὼ Ὡ τυπψρȢρψφὼ Ὡ 
ςππωȡώ σρφπυχψςρȢσχσὼ πȢρτυὼ Ὡ σςψςρȢςςψὼ Ὡ 
ςπρπȡώ σρφπυχψςρȢσχσὼ πȢρσωὼ Ὡ ςχρςρȢςστὼ Ὡ 
ςπρρȡώ σρφπχπτυρȢσχσὼ πȢρυπὼ Ὡ σψψυρȢςςσὼ Ὡ 
 

 

 

 

(7) 

In summary it can be stated that the average levels of production (at ὼ π) 
are not statistically significant in the individual years (in 2002 there were only 33 

highly variable figures). On the contrary, absolute flexibilities are statistically 

significant (marked by asterisks) and vary only slightly.  

The R-square (coefficient of determination) rose to 0.9949, i.e. 99.49 % of all 

changes to production y in the individual years is explained by factor x1. The 

conclusions, subject to the verification of conditions, are similar to the previous 

model. 

In the following part, linearsingle-factor production functions will be 

compared for production factor x1 with the variable region.  
Region JCK (South Bohemia) represents the basic level (alphabetically it is in 

the first place). Apart from the variable x1, the explanatory dummy variables for the 

other regions (uJCK, uJMK, uKVK, uKV, uKK, uLK, uMK, uOK, uPK, uPK, uSK, uUK, uZK, uPHA) 

will be inserted into the model (designated in R as region[T.JMK], 

region[T.KK],é, region[T.ZK]).  

The results of the analysis are presented in Table 3.  
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Table 3 ï Resulting parameters of production function for production factor x1 in 

the individual regions 

 Estimate Std. error t-value Pr(>|t|)  

(Intercept) 4.739e+03 5.778e+02 8.201 2.42e-16 ***  

x1 1.169e+00 2.972e-03 393.282 < 2e-16 ***  

region[T.JMK] -1.365e+03 6.971e+02 -1.958 0.05028  

region[T.KK] -2.422e+03 8.621e+02 -2.809 0.00497 **  

region[T.KV] -5.905e+03 1.004e+03 -5.879 4.14e-09 ***  

region[T.KVK] -1.647e+03 1.191e+03 -1.383 0.16670  

region[T.LK] -1.289e+03 9.089e+02 -1.418 0.15620  

region[T.MK] -3.432e+03 7.382e+02 -4.650 3.33e-06 ***  

region[T.OK] -5.484e+03 9.453e+02 -5.801 6.61e-09 ***  

region[T.PHA] -1.266e+03 6.426e+02 -1.970 0.04881 *  

region[T.PK] -4.222e+03 7.562e+02 -5.583 2.37e-08 ***  

region[T.SK] 6.726e+02 7.633e+02 0.881 0.37823  

region[T.UK] -9.768e+02 7.817e+02 -1.249 0.21150  

region[T.ZK] -3.605e+03 8.547e+02 -4.218 2.47e-05 ***  

x1:region[T.JMK] 1.026e-02 3.195e-03 3.211 0.00132 **  

x1:region[T.KK] 2.587e-02 8.474e-03 3.053 0.00227 **  

x1:region[T.KV] 2.132e-01 8.621e-03 24.730 < 2e-16 ***  

x1:region[T.KVK] 4.689e-02 1.533e-02 3.059 0.00222 **  

x1:region[T.LK] 5.164e-03 5.198e-03 0.993 0.32051  

x1:region[T.MK] 1.146e-01 3.467e-03 33.062 < 2e-16 ***  

x1:region[T.OK] 1.529e-01 6.404e-03 23.883 < 2e-16 ***  

x1:region[T.PHA] 4.890e-02 2.995e-03 16.327 < 2e-16 ***  

x1:region[T.PK] 1.550e-01 4.939e-03 31.386 < 2e-16 ***  

x1:region[T.SK] -1.815e-02 3.653e-03 -4.968 6.78e-07 ***  

x1:region[T.UK] 5.045e-02 4.249e-03 11.872 < 2e-16 ***  

x1:region[T.ZK] 1.016e-01 5.441e-03 18.680 < 2e-16 ***  

 

Source: Author 

Residual standard error: 35,980 on 67,466 degrees of freedom. 

Multiple R-squared: 0.9949  Adjusted R-squared: 0.9949  

F-statistic: 5.31e+05 on 25 and 67466 DF, p-value: < 2.2e-16 

 

The production function for region JCK is:  

 

ώ τχσωρȢρφωὼ ὩȢ (8) 

 

The coefficients next to the dummy variables indicate how much the initial 

average production changes during the transition from region JCK to another 

region (it mostly declines, with the most significant decrease being TCZK 5,905 

when moving from region JCK to region KV). However, what is more important 

are the changes to absolute flexibility that occur with regards to the product 

variables (the last twelve lines).  For all the regions, except for region SK, the 

absolute flexibility is higher than in region JCK. Compared to region JCK, the 

highest increase (by TCZK 213) is represented by region KV. An overview of the 
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resulting parameters in TCZK for the production function ώ ὦ ὦὼ is given 

in Table 4. From this overvew it is clear that most of the regression parameters are 

statistically significant. 

 

Table 4 ï Overview of resulting parameters in TCZK for theproduction function 

ώ ὦ ὦὼ 

region change b0 b0 change b1 b1 

JCK 0 4739 0 1.169 

JMK -1365 3374 0.010 1.179 

KK -2422 2317 0.026 1.195 

KV -5905 -1166 0.213 1.382 

KVK  -1647 3092 0.047 1.216 

LK -1289 3450 0.005 1.174 

MK -3432 1307 0.115 1.284 

OK -5484 -745 0.152 1.321 

PHA -1266 3473 0.049 1.218 

PK -4222 517 0.155 1.324 

SK 673 5412 -0.018 1.151 

UK -977 3762 0.050 1.219 

ZK -3605 1134 0.102 1.271 

 

Source: Author 

 

The results of the conditions verification for the use of this model are 

analogous to those of the first model. 

A brief description follows of the results of the linear single-factor model for 

production y dependence on the other production factors. The comments on the 

results are analogous to the previous models.  

 

3. Linear single-factor model for production y dependence on production 

factor x2 

 

The result of the LSM application to production factor x2 is given in Table 5.  
 

Table 5 ï Results of the LSM application to production factor x2 

 Estimate Std. error t-value Pr(>|t|)  

(Intercept) 12087.12 1097.00 11.02 <2e-16 ***  

x2 11.55 0.03 384.90 <2e-1 ***  

 

Source: Author 

Residual standard error: 283,100 on 67,490 degrees of freedom 

Multiple R-squared: 0.687  Adjusted R-squared: 0.687  

F-statistic: 1.482e+05 on 1 and 67490 DF, p-value: < 2.2e-16 
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The single-factor model equation can be estimated again in the program R 

using the LSM. The resulting parameters are presented in Table 6.  

 

Table 6 ï Resulting parameters of the production function for production factor x2 

according to the individual years in the reference period 

 
Estimate Std. error t-value Pr(<|t|) 

 
(Intercept) 7.600e+05 5.354e+04 14.195 < 2e-16 ***  

x2 -1.634e+01 3.162e+00 -5.166 2.39< 2e-07 ***  

year_k[T.2003] -7.138e+05 5.367e+04 -13.300 < 2e-16 ***  

year_k[T.2004] -7.534e+05 5.364e+04 -14.046 < 2e-16 ***  

year_k[T.2005] -7.398e+05 5.362e+04 -13.797 < 2e-16 ***  

year_k[T.2006] 7.581e+05 5.361e+04 -14.140 < 2e-16 ***  

year_k[T.2007] -7.560e+05 5.360e+04 -14.104 < 2e-16 ***  

year_k[T.2008] -7.576e+05 5.360e+04 -14.136 < 2e-16 ***  

year_k[T.2009] -7.589e+05 5.360e+04 -14.160 < 2e-16 ***  

year_k[T.2010] -7.586e+05 5.360e+04 -14.151 < 2e-16 ***  

year_k[T.2011] -7.608e+05 5.389e+04 -14.117 < 2e-16 ***  

x2: year_k[T.2003] 2.111e+01 3.162e+00 6.674 2 <2.51e-11 ***  

x2: year_k[T.2004] 3.033e+01 3.164e+00 9.586 < 2e-16 ***  

x2: year_k[T.2005] 3.001e+01 3.165e+00 9.481 < 2e-16 ***  

x2: year_k[T.2006] 3.149e+01 3.163e+00 9.956 < 2e-16 ***  

x2: year_k[T.2007] 3.054e+01 3.163e+00 9.656 < 2e-16 ***  

x2: year_k[T.2008] 2.977e+01 3.163e+00 9.412 < 2e-16 ***  

x2: year_k[T.2009] 2.847e+01 3.162e+00 9.002 < 2e-16 ***  

x2: year_k[T.2010] 2.788e+01 3.162e+00 8.817 < 2e-16 ***  

x2: year_k[T.2011] 2.903e+01 3.163e+00 9.179 < 2e-16 ***  

Source: Author 

Residual standard error: 254,400 on 67,472 degrees of freedom 

Multiple R-squared: 0.7472  Adjusted R-squared: 0.7471  

F-statistic: 1.05e+04 on 19 and 67472 DF, p-value: < 2.2e-16 

 

The results of the linear single-factor model for production y dependence on  

production factor x2 and the region are shown in Table 7.  

 

Table 7 ï Resulting parameters of the production function for production factor x2 

according to the individual regions 

 Estimate Std. error t-value Pr(>|t|)  

(Intercept) 10028.5392 3969.9714 2.526 0.0115 *  

x2 9.7158 0.2067 47.011 < 2e-16 ***  

region[T.JMK] -8169.2802 4794.1515 -1.704 0.0884  

region[T.KK] -5034.6940 5923.3758 -0.850 0.3953  

region[T.KV] -318.2433 6797.4757 -0.047 0.9627  
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Table 7 (continued) 

region[T.KVK] -163.2542 8185.7353 -0.020 0.9841  

region[T.LK] -2629.4228 6252.4120 -0.421 0.6741  

region[T.MK] 25197.9974 5052.9068 4.987 6.15e-07 ***  

region[T.OK] 11621.8814 6383.6814 1.821 0.0687  

region[T.PHA] 7313.7758 4412.2246 1.658 0.0974  

region[T.PK] -4971.1854 5193.9058 -0.957 0.3385  

region[T.SK] -6915.7810 5273.9969 -1.311 0.1898  

region[T.UK] -3053.9825 5371.1556 -0.569 0.5696  

region[T.ZK] 5887.2073 5872.6174 1.002 0.3161  

x2:region[T.JMK] 5.8584 0.2441 24.001 < 2e-16 ***  

x2:region[T.KK] 1.3965 0.6113 2.284 0.0224 *  

x2:region[T.KV] -0.4954 0.4454 -1.112 0.2660  

x2:region[T.KVK] -1.2031 0.9804 -1.227 0.2197  

x2:region[T.LK] 3.7006 0.4658 7.945 1.97e-15 ***  

x2:region[T.MK] -6.3060 0.2163 -29.150 < 2e-16 ***  

x2:region[T.OK] -3.1054 0.3047 -10.191 < 2e-16 ***  

x2:region[T.PHA] 3.6460 0.2090 17.446 < 2e-16 ***  

x2:region[T.PK] 1.4353 0.3319 4.325 1.53e-05 ***  

x2:region[T.SK] 4.3173 0.3231 13.362 < 2e-16 ***  

x2:region[T.UK] 1.4987 0.3009 4.981 6.35e-07 ***  

x2:region[T.ZK] -0.3238 0.4061 -0.797 0.4253  

 

Source: Author 

Residual standard error: 246,600 on 67,466 degrees of freedom 

Multiple R-squared: 0.7626  Adjusted R-squared: 0.7625  

F-statistic: 8670 on 25 and 67466 DF, p-value: < 2.2e-16 

 

4. Linear single-factor model for production y dependence on production 

factor x3 

 

The results of the application of the LSM to production factor x3 are given in Table 

8.  

 

Table 8 ï Results of the application of the LSM to production factor x3 

 Estimate Std. error t-value Pr(>|t|)  

(Intercept) 15664.223 1185.551 13.21 <2e-16 ***  

x3 46.855 0.137 342.01 <2e-16 ***  

 

Source: Author 

Residual standard error: 306,000 on 67,490 degrees of freedom 

Multiple R-squared: 0.6341  Adjusted R-squared: 0.6341  

F-statistic: 1.17e+05 on 1 and 67490 DF,  p-value: < 2.2e-16 

 

The single-factor model equation is estimated again in the program R using 

the LSM. The resulting parameters are presented in Table 9.  
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Table 9 ï Resulting parameters of the production function for production factor x3 

according to the individual years in the reference period 

 
Estimate Std. error t-value Pr(<|t|) 

 
(Intercept) 2.690e+04 5.283e+04 0.509 0.610638 

 
x3 4.758e+01 8.615e-01 55.228 < 2e-16 ***  

year_k[T.2003] -1.634e+04 5.302e+04 -0.308 0.757926 
 

year_k[T.2004] -1.795e+04 5.297e+04 -0.339 0.734779 
 

year_k[T.2005] -1.971e+04 5.295e+04 -0.372 0.709761 
 

year_k[T.2006] -1.795e+04 5.293e+04 -0.339 0.734528 
 

year_k[T.2007] -4.710e+03 5.292e+04 -0.089 0.929079 
 

year_k[T.2008] -2.688e+03 5.291e+04 -0.051 0.959493 
 

year_k[T.2009] -1.208e+04 5.291e+04 -0.228 0.819355 
 

year_k[T.2010] -1.282e+04 5.292e+04 -0.242 0.808608 
 

year_k[T.2011] -2.047e+04 5.333e+04 -0.384 0.701012 
 

x3: year_k[T.2003] 1.154e+01 1.083e+00 10.657 < 2e-16 ***  

x3: year_k[T.2004] 1.142e+01 1.021e+00 11.189 < 2e-16 ***  

x3: year_k[T.2005] 9.608e+00 1.021e+00 11.189 < 2e-16 ***  

x3: year_k[T.2006] 1.242e+01 9.691e-01 12.818 < 2e-16 ***  

x3: year_k[T.2007] -2.720e+00 9.462e-01 -2.875 0.004040 **  

x3: year_k[T.2008] -7.875e+00 9.270e-01 -8.495 < 2e-16 ***  

x3: year_k[T.2009] -7.197e+00 9.154e-01 -7.862 3.85e-15 ***  

x3: year_k[T.2010] -9.389e+00 9.280e-01 -10.118 < 2e-16 ***  

x3: year_k[T.2011] 3.438e+00 9.767e-01 3.520 0.000431 ***  

 

Source: Author 

Residual standard error: 297,500 on 67,472 degrees of freedom 

Multiple R-squared: 0.6544  Adjusted R-squared: 0.6543  

F-statistic:  6724 on 19 and 67472 DF,  p-value: < 2.2e-16 

 

The results of the linear single-factor model for production y dependence on  

production factor x3 and the region are given in Table 10.  

 

Table 10 ï Resulting parameters of the production function for production factor x3 

according to the individual regions 

 Estimate Std. error t-value Pr(>|t|)  

(Intercept) 12497.7201 4595.1744 2.720 0.00653 **  

x3 45.1346 1.2388 36.433 < 2e-16 ***  

region[T.JMK] 24710.4797 5535.5871 4.464 8.06e-06 ***  

region[T.KK] -2580.7511 6794.7052 -0.380 0.70408  

region[T.KV] 12672.1787 7746.6942 1.636 0.10188  

region[T.KVK] 6186.4484 9465.0203 0.654 0.51336  

region[T.LK] 19577.5231 7174.8805 2.729 0.00636 **  



~ 17 ~ 

 

 ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʝʢʦʥʦʤʽʮʽ, ˉ1, 2015 

 

Table 10 (continued) 
region[T.MK] 12562.4482 5848.4599 2.148 0.03172 *  

region[T.OK] -3255.9070 7528.1553 -0.432 0.66538  

region[T.PHA] 7267.2783 5105.1992 1.424 0.15459  

region[T.PK] 9521.9270 5959.9292 1.598 0.11012  

region[T.SK] -3366.2787 6067.6280 -0.555 0.57904  

region[T.UK] 13776.5131 6184.6876 2.228 0.02592 *  

region[T.ZK] 15453.6051 6686.1185 2.311 0.02082 *  

x3:region[T.JMK] -22.7433 1.3178 -17.258 < 2e-16 ***  

x3:region[T.KK] 0.1404 3.0459 0.046 0.96325  

x3:region[T.KV] -18.5642 2.0231 -9.176 < 2e-16 ***  

x3:region[T.KVK] -12.8074 6.9697 -1.838 0.06613  

x3:region[T.LK] -33.8729 1.6180 -20.936 < 2e-16 ***  

x3:region[T.MK] -16.5264 1.3171 -12.548 < 2e-16 ***  

x3:region[T.OK] 23.0879 3.3662 6.859 7.00e-12 ***  

x3:region[T.PHA] 9.0754 1.2479 7.272 3.57e-13 ***  

x3:region[T.PK] -15.7783 1.5823 -9.972 < 2e-16 ***  

x3:region[T.SK] 11.5434 1.6022 7.205 5.87e-13 ***  

x3:region[T.UK] -17.5910 1.5401 -11.422 < 2e-16 ***  

x3:region[T.ZK] -23.7210 1.4542 -16.312 < 2e-16 ***  

 

Source: Author 

Residual standard error: 284,800 on 67,466 degrees of freedom 

Multiple R-squared: 0.6832  Adjusted R-squared: 0.6831  

F-statistic: 5820 on 25 and 67466 DF,  p-value: < 2.2e-16 

 

5. Linear single-factor model for production y dependence on production 

factor x4 

 

The results of the application of the LSM to production factor x4 are given in Table 

11. 

 

Table 11 ï The results of the application of the LSM to production factor x4 

 Estimate Std. error t-value Pr(>|t|)  

(Intercept) 4.121e+04 1.693e+03 24.35 <2e-16 ***  

x4 1.654e+01 1.105e-01 149.67 <2e-16 ***  

 

Source: Author 

Residual standard error: 438,400 on 67,490 degrees of freedom 

Multiple R-squared: 0.2492  Adjusted R-squared: 0.2492  

F-statistic: 2.24e+04 on 1 and 67490 DF, p-value: < 2.2e-16 

 

The single-factor model equation is estimated in the program R using the 

LSM. The resulting parameters are given in Table 12.  
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Table 12 ï Resulting parameters of the production function for production factor x4 

according to the individual years in the reference period 

  Estimate Std. error t-value Pr(<|t|)  

(Intercept) -466066.99 78477.25 -5.939 2.88e-09 ***  

x4 424.43 11.78 36.023 < 2e-16 ***  

year_k[T.2003] 523006.24 78718.49 6.644 3.08e-11 ***  

year_k[T.2004] 499575.35 78664.24 6.351 2.16e-10 ***  

year_k[T.2005] 501582.58 78631.73 6.379 1.80e-10 ***  

year_k[T.2006] 492918.73 78612.39 6.270 3.63e-10 ***  

year_k[T.2007] 508932.28 78612.39 6.476 9.51e-11 ***  

year_k[T.2008] 512025.04 78587.12 6.515 7.30e-11 ***  

year_k[T.2009] 507968.62 78583.01 6.464 1.03e-10 ***  

year_k[T.2010] 501930.24 78597.36 6.386 1.71e-10 ***  

year_k[T.2011] 478717.01 79133.67 6.049 1.46e-09 ***  

x4: year_k[T.2003] -414.23 11.79 -35.140 < 2e-16 ***  

x4: year_k[T.2004] -414.23 11.79 -33.779 < 2e-16 ***  

x4: year_k[T.2005] -398.27 11.79 -34.467 < 2e-16 ***  

x4: year_k[T.2006] -406.20 11.79 -32.850 < 2e-16 ***  

x4: year_k[T.2007] -387.29 11.79 -34.605 < 2e-16 ***  

x4: year_k[T.2008] -410.87 11.79 -34.862 < 2e-16 ***  

x4: year_k[T.2009] -414.01 11.79 -35.133 < 2e-16 ***  

x4: year_k[T.2010] -410.13 11.79 -34.799 < 2e-16 ***  

x4: year_k[T.2011] -375.80 11.81 -31.826 < 2e-16 ***  

 

Source: Author 

Residual standard error: 417,200 on 67,472 degrees of freedom 

Multiple R-squared: 0.3202 Adjusted R-squared:  0.32  

F-statistic:  1672 on 19 and 67472 DF, p-value: < 2.2e-16 

 

The results of the linear single-factor model for production y dependence on 

production factor x4 and the regions are given in Table 13. 

 

Table 13 ï The resulting parameters of the production function for production 

factor x4 according to the individual regions 

 Estimate Std. error t-value Pr(>|t|)  

(Intercept) 30474.2785 6878.5812 4.430 9.42e-06 ***  

x4 22.0101 1.1595 18.983 < 2e-16 ***  

region[T.JMK] 12549.1052 8306.1418 1.511 0.13084  

region[T.KK] -7824.0283 10143.4349 -0.771 0.44051  

region[T.KV] 9197.5592 11534.7329 0.797 0.42523  

region[T.KVK] -3201.0797 13666.7446 -0.234 0.81481  

region[T.LK] 3680.5467 10782.3806 0.341 0.73284  
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Table 13 (continued) 
region[T.MK] 1629.7708 8798.4523 0.185 0.85305  

region[T.OK] 1224.2068 11135.6782 0.110 0.91246  

region[T.PHA] 30473.9353 7660.2720 3.978 6.95e-05 ***  

region[T.PK] 6020.2783 8923.0732 0.675 0.49988  

region[T.SK] 8920.6082 9077.8329 0.983 0.32577  

region[T.UK] 8550.1696 9281.7580 0.921 0.35696  

region[T.ZK] 3099.7348 10063.4451 0.308 0.75807  

x4:region[T.JMK] -10.8739 1.1924 -9.119 < 2e-16 ***  

x4:region[T.KK] -0.9454 3.4983 -0.270 0.78696  

x4:region[T.KV] -14.7233 1.4047 -10.482 < 2e-16 ***  

x4:region[T.KVK] -16.6689 1.8883 -8.828 < 2e-16 ***  

x4:region[T.LK] -15.1489 1.3772 -11.000 < 2e-16 ***  

x4:region[T.MK] -0.7168 1.3206 -0.543 0.58726  

x4:region[T.OK] 8.6624 3.0027 2.885 0.00392 **  

x4:region[T.PHA] -2.4618 1.1677 -2.108 0.03501 *  

x4:region[T.PK] -8.7781 1.5818 -5.549 2.88e-08 ***  

x4:region[T.SK] -12.9655 1.2073 -10.739 < 2e-16 ***  

x4:region[T.UK] -8.0794 1.6312 -4.953 7.33e-07 ***  

x4:region[T.ZK] -5.3507 1.5395 -3.476 0.00051 ***  

 

Source: Author 

Residual standard error: 432,400 on 67,466 degrees of freedom 

Multiple R-squared: 0.2699  Adjusted R-squared: 0.2697  

F-statistic: 997.8 on 25 and 67466 DF, p-value: < 2.2e-16 

 

6. Linear single-factor model for production y dependence on production 

factor x5 

 

The results of the application of the LSM to production factor x5 are given in Table 

14. 

 

Table 14 ï The results of the application of the LSM to production factor x5 

 Estimate Std. error t-value Pr(>|t|)  

(Intercept) 4.979e+04 1.901e+03 26.20 <2e-16 ***  

x5 4.689e+01 7.396e- 63.40 <2e-16 ***  

 

Source: Author 

Residual standard error: 491,500 on 67,490 degrees of freedom 

Multiple R-squared: 0.05621 Adjusted R-squared: 0.0562  

F-statistic:  4020 on 1 and 67490 DF, p-value: < 2.2e-16 

 

The single-factor model equation is estimated in the program R using the 

LSM. The resulting parameters are given in Table 15. 
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Table 15 ï The resulting parameters of the production function for production 

factor x5 according to the individual years in the reference period 

  Estimate Std. error t-value Pr(<|t|)  

(Intercept) 729390.6 99265.6 7.348 2.04e-13 ***  

x5 -581.5 241.4 -2.409 0.015992 *  

year_k[T.2003] -670336.4 99527.0 -6.735 1.65e-11 ***  

year_k[T.2004] -672406.0 99466.8 -6.760 1.39e-11 ***  

year_k[T.2005] -671426.2 99431.8 -6.753 1.46e-11 ***  

year_k[T.2006] -674466.9 99410.9 -6.785 1.17e-11 ***  

year_k[T.2007] -682290.2 99389.5 -6.865 6.72e-12 ***  

year_k[T.2008] -689796.7 99384.5 -6.941 3.94e-12 ***  

year_k[T.2009] -687866.6 99379.9 -6.922 4.51e-12 ***  

year_k[T.2010] -682673.9 99394.8 -6.868 6.55e-12 ***  

year_k[T.2011] -711993.9 99978.3 -7.121 1.08e-12 ***  

x5: year_k[T.2003] 650.3 241.4 2.693 0.007075 **  

x5: year_k[T.2004] 620.3 241.4 2.570 0.010185 *  

x5: year_k[T.2005] 615.3 241.4 2.549 0.010807 *  

x5: year_k[T.2006] 620.0 241.4 2.568 0.010217 *  

x5: year_k[T.2007] 637.3 241.4 2.640 0.008293 **  

x5: year_k[T.2008] 650.8 241.4 2.696 0.007016 **  

x5: year_k[T.2009] 627.2 241.4 2.598 0.009370 **  

x5: year_k[T.2010] 604.6 241.4 2.505 0.012265 *  

x5: year_k[T.2011] 888.9 241.5 3.680 0.000233 ***  

 

Source: Author 

Residual standard error: 486,400 on 67,472 degrees of freedom 

Multiple R-squared: 0.07596 Adjusted R-squared: 0.0757  

F-statistic: 291.9 on 19 and 67472 DF, p-value: < 2.2e-16 

 

The results of the linear single-factor model for production y dependence on 

production factor x5 and the regions are given in Table 16. 

 

Table 16 ï The resulting parameters of the production function for production 

factor x5 according to the individual regions 

 Estimate Std. error t-value Pr(>|t|)  

(Intercept) 15315.416 7781.765 1.968 0.04906 *  

x5 213.256 12.011 17.756 < 2e-16 ***  

region[T.JMK] 10699.029 9355.929 1.144 0.25281  

region[T.KK] 2565.560 11365.226 0.226 0.82141  

region[T.KV] 9700.561 13138.837 0.738 0.46033  

region[T.KVK] 8093.617 15707.174 0.515 0.60636  

region[T.LK] 6384.239 12077.346 0.529 0.59708  
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Table 16 (continued) 
region[T.MK] 14345.605 9900.675 1.449 0.14736  

region[T.OK] 7443.801 12512.836 0.595 0.55192  

region[T.PHA] 61624.631 8639.664 7.133 9.94e-13 ***  

region[T.PK] 26911.970 9990.610 2.694 0.00707 **  

region[T.SK] 10017.302 10203.453 0.982 0.32622  

region[T.UK] 18136.686 10431.187 1.739 0.08209  

region[T.ZK] 17687.625 11335.737 1.560 0.11868  

x5:region[T.JMK] -25.694 12.694 -2.024 0.04297 *  

x5:region[T.KK] -102.818 17.683 -5.815 6.10e-09 ***  

x5:region[T.KV] -49.488 22.262 -2.223 0.02622 *  

x5:region[T.KVK] -111.359 47.026 -2.368 0.01789 *  

x5:region[T.LK] -132.696 12.864 -10.315 < 2e-16 ***  

x5:region[T.MK] -42.089 14.162 -2.972 0.00296 **  

x5:region[T.OK] 6.939 21.838 0.318 0.75066  

x5:region[T.PHA] -162.319 12.051 -13.469 < 2e-16 ***  

x5:region[T.PK] -204.096 12.072 -16.906 < 2e-16 ***  

x5:region[T.SK] -74.997 12.766 -5.874 4.26e-09 ***  

x5:region[T.UK] -82.646 15.458 -5.346 9.00e-08 ***  

x5:region[T.ZK] -95.747 17.291 -5.537 3.08e-08 ***  

 

Source: Author 

Residual standard error: 479,500 on 67,466 degrees of freedom 

Multiple R-squared: 0.1024  Adjusted R-squared: 0.102  

F-statistic: 307.8 on 25 and 67466 DF, p-value: < 2.2e-16 

 

Conclusion 

 

The objective of the paper was to determine the production curves for the 

construction industry in the Czech Republic and in its individual regions. The 

objective was achieved. The result is a production function for the construction 

industry at a regional and national level. 

A tool is now at our disposal which allows us to predict the development of 

the construction industry in the Czech Republic in the years to come. By 

continuing to predict the values for the coming years we can subsequently compare 

them with the actual results in the field. In so doing, we can determine the degree 

of accuracy of the predictions for production and the development of the 

construction industry over time, both at regional and national levels. 

 
ʉʪʘʪʪʷ ʥʘʜʽʡʰʣʘ ʜʦ ʨʝʜʘʢʮʽʾ 26.02.2015 
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ʋɼʂ 004.942 

 

ʆ.ʆ. ʂʈʗɾʀʏ, ʆ.ɺ. ʂʆɺɸʃɽʅʂʆ 

 

ɿɸɹɽɿʇɽʏɽʅʅʗ ɸʃɻʆʈʀʊʄɯʏʅʆɻʆ ʊɸ ʈɽʉʋʈʉʅʆɻʆ ɹɸʃɸʅʉʋ 

ʇʈʀ ɺʀʈɯʐɽʅʅɯ ʉʀʊʋɸʎɯʁʅʀʍ ɿɸɼɸʏ 

 
ɸʥʦʪʘʮʽʷ. ɺ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʛʨʘʤʥʠʭ ʽ 

ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. ʅʘʚʝʜʝʥʦ ʤʘʪʝʤʘʪʠʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʙʘʣʘʥʩʦʚʦʛʦ ʤʝʪʦʜʫ 

ʦʧʪʠʤʽʟʘʮʽʾ. ʄʝʪʦʜʠʢʘ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʟʛʣʷʥʫʪʘ ʷʢ ʜʣʷ ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ 

ʟʘʜʽʷʥʽ ʚ ʩʠʩʪʝʤʽ ʚʠʢʦʥʘʥʥʷ ʦʜʥʦʛʦ ʟʘʚʜʘʥʥʷ, ʪʘʢ ʽ ʥʘ ʧʨʠʢʣʘʜʽ ʧʨʦʛʨʘʤʠ ʥʘ 

ʤʦʚʽ Python. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ, ʦʧʪʠʤʽʟʘʮʽʷ, ʘʣʛʦʨʠʪʤ, ʙʘʣʘʥʩ, ʯʘʩ. 

 

ɺʩʪʫʧ 

 

ɺʘʞʣʠʚʝ ʤʽʩʮʝ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʟʘʡʤʘʶʪʴ ʤʝʪʦʜʠ ʦʧʪʠʤʽʟʘʮʽʾ ʾʭ ʧʨʦʛʨʘʤʥʠʭ, ʘʧʘʨʘʪʥʠʭ ʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʟʘʩʦʙʽʚ. ʊʘʢʝ ʧʽʜʚʠʱʝʥʥʷ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʤʦʞʝ ʙʫʪʠ ʦʪʨʠʤʘʥʝ ʥʘ ʦʩʥʦʚʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʥʮʠʧʫ ʙʘʣʘʥʩʫ. ʎʝʡ ʧʨʠʥʮʠʧ ʻ ʧʦʜʘʣʴʰʠʤ ʨʦʟʚʠʪʢʦʤ 

ʧʨʠʥʮʠʧʫ ʫʟʛʦʜʞʝʥʥʷ ʧʨʦʧʫʩʢʥʠʭ ʟʜʘʪʥʦʩʪʝʡ ʨʽʟʥʠʭ ʯʘʩʪʠʥ ʩʠʩʪʝʤʠ, 

ʥʘʚʝʜʝʥʦʛʦ ʚ ʨʦʙʦʪʽ ɺ.ʄ. ɻʣʫʰʢʦʚʘ [1], ʽ ʧʨʠʥʮʠʧʫ ʦʧʪʠʤʽʟʘʮʽʾ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʟʘ ʢʨʠʪʝʨʽʻʤ ʯʘʩʪʦʪʠ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʥʘʚʝʜʝʥʦʛʦ ʚ 

ʨʦʙʦʪʽ ʄʘʡʝʨʩʘ [2]. ɼʦʩʷʛʥʝʥʥʷ ʙʘʣʘʥʩʫ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʧʽʜʚʠʱʠʪʠ ʾʾ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʘʣʝ ʽ 

ʨʘʮʽʦʥʘʣʴʥʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʝʩʫʨʩʠ ʩʠʩʪʝʤʠ. 

ɿʘ ʩʫʯʘʩʥʦʛʦ ʨʦʟʚʠʪʢʫ ʟʘʩʦʙʽʚ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʧʠʪʘʥʥʷ 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʥʷ ʨʝʩʫʨʩʽʚ ʩʠʩʪʝʤʠ ʧʦʚʠʥʥʦ ʙʫʣʦ ʙ ʚʽʜʽʡʪʠ ʥʘ 

ʜʨʫʛʠʡ ʧʣʘʥ. ʇʨʦʪʝ ʯʝʨʛʦʚʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʢʣʘʩʪʝʨʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʭʤʘʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʚʠʢʦʨʠʩʪʘʥʥʷ Wi-Fi ʜʣʷ ʨʦʙʦʪʠ ʥʘ ʚʽʜʩʪʘʥʽ, ʧʽʜʢʣʶʯʝʥʥʷ 

ʚʽʜʜʘʣʝʥʠʭ ʝʢʩʧʝʨʪʽʚ ʪʘ ʩʧʝʮʽʘʣʽʩʪʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʨʽʟʥʽʡ ʟʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʷʤʠ ʦʙʯʠʩʣʶʚʘʣʴʥʽʡ ʪʝʭʥʽʮʽ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʦʢʨʝʤʠʭ ʟʘʜʘʯ, ʟʥʦʚʫ ʧʽʜʥʷʣʠ ʧʠʪʘʥʥʷ ʦʧʪʠʤʽʟʘʮʽʾ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʤʠ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʟʘʧʫʩʢʫ ʦʢʨʝʤʠʭ, ʽʥʦʜʽ ï ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʠʭ ʘʣʛʦʨʠʪʤʽʚ, ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ 

ʩʠʪʫʘʮʽʡʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʫʯʘʩʥʠʢʠ ʘʥʪʠʪʝʨʦʨʠʩʪʠʯʥʦʾ 

ʦʧʝʨʘʮʽʾ ʧʦʪʨʝʙʫʚʘʣʠ ʧʣʘʥʰʝʪʽʚ, ʦʙʣʘʜʥʘʥʠʭ ʧʨʦʛʨʘʤʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ, ʟ 

ʦʜʥʦʛʦ ʙʦʢʫ, ʦʪʨʠʤʫʚʘʪʠ ʜʘʥʽ ʟ ʢʚʘʜʨʦʢʦʧʪʝʨʽʚ, ʟʥʽʤʢʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ, ʦʙʨʦʙʣʷʪʠ ʾʭ, ʘ ʟ ʽʥʰʦʛʦ ï ʧʝʨʝʜʘʚʘʪʠ ʦʙʨʦʙʣʝʥʽ ʜʘʥʽ 

ʽʥʰʠʤ ʬʘʭʽʚʮʷʤ ʽ ʩʣʫʞʙʘʤ ʟ ʧʝʚʥʠʤ ʨʽʚʥʝʤ ʥʘʜʽʡʥʦʩʪʽ ʜʦ ʟʘʭʠʩʪʫ ʜʘʥʠʭ ʪʘ 

ʛʘʨʘʥʪʦʚʘʥʦʶ ʤʦʞʣʠʚʽʩʪʶ ʟʯʠʪʫʚʘʥʥʷ ʮʠʭ ʜʘʥʠʭ ʥʘ ʪʝʭʥʽʮʽ, ʱʦ ʻ ʫ ʪʠʭ 

ʬʘʭʽʚʮʽʚ. ʊʘʢʽ ʞ ʩʘʤʽ ʟʘʜʘʯʽ ʩʪʦʷʪʴ ʽ ʧʝʨʝʜ ʬʘʭʽʚʮʷʤʠ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ 

ʋʢʨʘʾʥʠ ʟ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʩʧʝʮʽʘʣʽʩʪʘʤʠ ʤʝʜʠʮʠʥʠ ʢʘʪʘʩʪʨʦʬ ʪʘ 

ʙʘʛʘʪʴʤʘ ʽʥʰʠʤʠ. 

 

 Ò  ʆ.ʆ. ʂʨʷʞʠʯ,  ʆ.ɺ. ʂʦʚʘʣʝʥʢʦ,  2015 
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ʄʝʪʘ ʨʦʙʦʪʠ ï ʨʦʟʛʣʷʥʫʪʠ ʤʦʞʣʠʚʦʩʪʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ ʪʘ 

ʨʝʩʫʨʩʥʦʛʦ ʙʘʣʘʥʩʫ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʩʠʪʫʘʮʽʡʥʠʭ ʟʘʜʘʯ. 

ɿʘʚʜʘʥʥʷ ʨʦʙʦʪʠ: 

ï ʜʦʩʣʽʜʠʪʠ ʦʩʥʦʚʥʫ ʧʨʦʙʣʝʤʘʪʠʢʫ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʦʧʪʠʤʽʟʘʮʽʾ ʘʣʛʦʨʠʪʤʽʚ 

ʪʘ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʩʠʪʫʘʮʽʡʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ; 

ï ʧʨʝʜʩʪʘʚʠʪʠ ʙʘʣʘʥʩʦʚʠʡ ʤʝʪʦʜ ʷʢ ʚʘʨʽʘʥʪ ʦʧʪʠʤʽʟʘʮʽʾ ʘʣʛʦʨʠʪʤʽʚ ʪʘ 

ʥʘʷʚʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʠʭ ʟʘʜʘʯ; 

ï ʨʦʟʛʣʷʥʫʪʠ ʩʧʨʦʱʝʥʠʡ ʧʨʠʢʣʘʜ, ʱʦ ʜʝʤʦʥʩʪʨʫʻ ʨʦʙʦʪʫ ʧʨʝʜʩʪʘʚʣʝʥʦʾ 

ʤʝʪʦʜʠʢʠ. 

ʇʠʪʘʥʥʷ ʦʧʪʠʤʽʟʘʮʽʾ ʘʣʛʦʨʠʪʤʽʚ ʪʘ ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ ʥʝ ʻ ʥʦʚʠʤʠ ï ʚʦʥʠ 

ʘʢʪʠʚʥʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʷʢ ʦʢʨʝʤʠʤʠ ʚʯʝʥʠʤʠ, ʪʘʢ ʽ ʦʨʛʘʥʽʟʘʮʽʷʤʠ, 

ʥʘʧʨʠʢʣʘʜ, ɯʥʩʪʠʪʫʪʦʤ ʢʽʙʝʨʥʝʪʠʢʠ ʽʤ. ɺ.ʄ. ɻʣʫʰʢʦʚʘ ʅɸʅ ʋʢʨʘʾʥʠ, ʟ 

ʧʨʦʚʝʜʝʥʥʷʤ ʢʦʥʬʝʨʝʥʮʽʡ, ʩʠʤʧʦʟʽʫʤʽʚ, ʰʢʽʣ. ʉʝʨʝʜ ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʠʭ 

ʚʽʪʯʠʟʥʷʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʟʘ ʟʘʟʥʘʯʝʥʦʶ ʪʝʤʘʪʠʢʦʶ ʤʦʞʥʘ ʥʘʟʚʘʪʠ 

ɺ.ʄ. ɻʣʫʰʢʦʚʘ [1], ɯ.ɺ. ʉʝʨʛʽʻʥʢʘ [3], ʟʘʢʦʨʜʦʥʥʠʭ ï ɸ. ɸʭʦ, ɼʞ. ʍʦʧʢʨʦʬʪʘ 

[4]. ɸʢʪʠʚʥʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʧʠʪʘʥʥʷ ʦʧʪʠʤʽʟʘʮʽʾ ʘʣʛʦʨʠʪʤʽʚ ʚ ʨʦʙʦʪʘʭ 

ɺ.ɭ. ʉʥʠʪʶʢʘ [5], ɯ.ɺ. ʉʪʝʮʝʥʢʦ [6], ɻ.ʉ. ʊʝʩʣʝʨʘ [7] ʪʘ ʽʥ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʠʪʘʥʥʷ ʦʧʪʠʤʽʟʘʮʽʾ ʘʣʛʦʨʠʪʤʽʚ ʧʨʠ ʚʠʨʽʰʝʥʥʽ 

ʩʠʪʫʘʮʽʡʥʠʭ ʟʘʜʘʯ ʟ ʤʝʪʦʶ ʘʜʘʧʪʘʮʽʾ ʘʣʛʦʨʠʪʤʽʚ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʨʽʟʥʠʭ 

ʧʣʘʪʬʦʨʤʘʭ ʪʘ ʪʝʭʥʽʮʽ ʟ ʨʽʟʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʨʘʥʽʰʝ ʟʤʽʩʪʦʚʥʦ ʥʝ 

ʨʦʟʛʣʷʜʘʣʦʩʷ. 

 

1. ʇʨʦʙʣʝʤʘʪʠʢʘ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʦʧʪʠʤʽʟʘʮʽʾ  

 

ʄʦʞʣʠʚʽʩʪʴ ʧʽʜʚʠʱʝʥʥʷ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ [8] ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʪʦʤʫ, ʱʦ ʯʘʩʪʦʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʘʥʜ, ʜʘʥʠʭ, ʘʜʨʝʩ, 

ʦʧʝʨʘʮʽʡʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʢʘʥʘʣʽʚ ʟʚ'ʷʟʢʫ, ʤʽʩʪʢʦʩʪʝʡ ʧʘʤ'ʷʪʽ ʽ ʪ. ʜ. ʨʦʟʧʦʜʽʣʝʥʘ 

ʧʦ ʜʽʘʧʘʟʦʥʫ ʤʦʞʣʠʚʠʭ ʟʥʘʯʝʥʴ ʫʢʨʘʡ ʥʝʨʽʚʥʦʤʽʨʥʦ. ʊʦʤʫ ʨʝʘʣʴʥʘ 

ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʚʫʟʴʢʠʤ 

ʤʽʩʮʝʤ ʚ ʩʠʩʪʝʤʽ, ʪʦʙʪʦ, ʤʦʞʝ ʙʫʪʠ ʦʧʠʩʘʥʘ ʟʘ ʟʘʢʦʥʦʤ ɸʤʜʘʣʘ. ʆʜʥʠʤ ʟ 

ʧʽʜʭʦʜʽʚ ʜʣʷ ʚʠʷʚʣʝʥʥʷ çʚʫʟʴʢʠʭ ʤʽʩʮʴè ʚ ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʪʝʭʥʦʣʦʛʽʾ ʪʘ 

ʟʜʽʡʩʥʝʥʥʷ ʥʘ ʮʽʡ ʦʩʥʦʚʽ ʦʧʪʠʤʽʟʘʮʽʾ ʪʝʭʥʽʯʥʠʭ, ʧʨʦʛʨʘʤʥʠʭ ʽ ʽʥʰʠʭ ʟʘʩʦʙʽʚ 

ʷʚʣʷʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʨʠʪʝʨʽʶ ʧʨʦʩʪʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʙʘʣʘʥʩʫʚʘʥʥʷ 

ʨʽʟʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. ɺʠʷʚʣʝʥʥʷ ʚʫʟʴʢʠʭ ʤʽʩʮʴ ʚ ʩʠʩʪʝʤʽ ʦʟʥʘʯʘʻ ʟʥʘʭʦʜʞʝʥʥʷ 

ʨʝʩʫʨʩʽʚ, ʦʙʤʝʞʝʥʽʩʪʴ ʷʢʠʭ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʥʘ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ. 

ɯʜʝʡʥʽ ʚʠʢʣʘʜʢʠ ʧʦʜʽʙʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʥʘʚʝʜʝʥʽ ʱʝ ʬʦʥ ʅʝʡʤʘʥʦʤ, ʷʢʠʡ 

ʚʠʩʣʦʚʠʚ ʥʘʩʪʫʧʥʝ ʧʦʣʦʞʝʥʥʷ [9]: çʄʠ ʭʦʪʽʣʠ ʙ ʚʚʝʩʪʠ ʜʦ ʤʘʰʠʥʠ ʫ ʚʠʛʣʷʜʽ 

ʝʣʝʢʪʨʦʥʥʠʭ ʩʭʝʤ ʪʽʣʴʢʠ ʪʘʢʽ ʣʦʛʽʯʥʽ ʩʪʨʫʢʪʫʨʠ, ʷʢʽ ʘʙʦ ʧʦʪʨʽʙʥʽ ʜʣʷ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʦʚʥʦʮʽʥʥʦʾ ʩʠʩʪʝʤʠ, ʘʙʦ ʜʫʞʝ ʟʨʫʯʥʽ, ʦʩʢʽʣʴʢʠ ʯʘʩʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷè. ɼʣʷ ʫʩʧʽʰʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʪʘʢʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʧʦʪʨʽʙʥʘ 

ʜʝʪʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʜʦʩʣʽʜʞʫʚʘʥʽ ʧʨʦʮʝʩʠ ʽ ʧʘʨʘʤʝʪʨʠ. ʎʷ ʽʥʬʦʨʤʘʮʽʷ 

ʤʦʞʝ ʙʫʪʠ ʦʪʨʠʤʘʥʘ ʜʚʦʤʘ ʩʧʦʩʦʙʘʤʠ: ʩʪʘʪʠʯʥʠʤʠ ʘʙʦ ʜʠʥʘʤʽʯʥʠʤʠ 

ʚʠʤʽʨʘʤʠ ʯʘʩʪʦʪʠ ʪʽʻʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʩʝʨʝʜ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

ʈʝʟʫʣʴʪʘʪ ʘʥʘʣʽʟʫ ʮʽʻʾ ʽʥʬʦʨʤʘʮʽʾ ʜʦʟʚʦʣʷʻ: 

ï ʧʝʨʝʧʣʘʥʫʚʘʪʠ ʧʨʦʭʦʜʞʝʥʥʷ ʟʘʚʜʘʥʥʷ (ʜʣʷ ʢʨʘʱʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ 

ʥʘʷʚʥʠʭ ʨʝʩʫʨʩʽʚ, ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʯʝʨʛʦʚʽʩʪʶ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʧʨʠ ʢʣʘʩʪʝʨʥʠʭ 

ʦʙʯʠʩʣʝʥʥʷʭ); 
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ï ʚʠʟʥʘʯʠʪʠ ʥʘʡʙʽʣʴʰ çʚʫʟʴʢʽ ʤʽʩʮʷè ʚ ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʪʝʭʥʦʣʦʛʽʾ (ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʾʾ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ, ʙʘʣʘʥʩʫʚʘʥʥʷ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽ 

ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʥʥʷ); 

ï ʚʠʟʥʘʯʠʪʠ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʧʨʠ ʨʽʟʥʠʭ 

ʚʘʨʽʘʥʪʘʭ ʢʦʥʬʽʛʫʨʘʮʽʾ ʩʠʩʪʝʤʠ; 

ï ʦʧʪʠʤʽʟʫʚʘʪʠ ʢʦʥʬʽʛʫʨʘʮʽʶ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʢʨʝʤʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ; 

ï ʚʠʟʥʘʯʠʪʠ ʤʽʨʫ ʩʫʤʽʩʥʦʩʪʽ ʜʚʦʭ ʽ ʙʽʣʴʰʝ ʧʨʦʮʝʩʽʚ; 

ï ʦʨʛʘʥʽʟʫʚʘʪʠ ʝʬʝʢʪʠʚʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʘʨʘʣʝʣʴʥʦ ʧʨʘʮʶʶʯʠʭ 

ʧʨʦʮʝʩʽʚ; 

ï ʫʜʦʩʢʦʥʘʣʠʪʠ ʽʩʥʫʶʯʫ ʩʠʩʪʝʤʫ ʢʦʤʘʥʜ ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʥʦʚʠʭ ʢʦʤʘʥʜ 

ʽ ʚʠʢʣʶʯʝʥʥʷ ʨʽʜʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ; 

ï ʦʧʪʠʤʽʟʫʚʘʪʠ ʩʪʨʫʢʪʫʨʫ ʧʦʣʽʚ ʢʦʤʘʥʜ (ʢʦʜʽʚ ʦʧʝʨʘʮʽʾ, ʘʜʨʝʩ, ʧʦʩʠʣʘʥʴ 

ʥʘ ʦʧʝʨʘʥʜʠ, ʜʘʥʠʭ);  

ï ʦʧʪʠʤʽʟʫʚʘʪʠ ʘʨʭʽʪʝʢʪʫʨʫ ʩʠʩʪʝʤʠ ʧʽʜ ʧʝʚʥʫ ʽʥʬʦʨʤʘʮʽʡʥʫ ʪʝʭʥʦʣʦʛʽʶ; 

ï ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʦʧʫʩʢʥʽ ʩʧʨʦʤʦʞʥʦʩʪʽ ʢʘʥʘʣʽʚ ʟʚ'ʷʟʢʫ; 

ï ʦʧʪʠʤʽʟʫʚʘʪʠ ʥʘʜʽʡʥʽʩʪʴ ʢʦʤʧʦʥʝʥʪʽʚ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʷʢ 

ʻʜʠʥʦʛʦ ʮʽʣʦʛʦ; 

ï ʦʧʪʠʤʽʟʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʨʽʚʥʽʚ, ʦʙ'ʻʤ ʽ ʯʘʩ ʦʙʤʽʥʫ ʤʽʞ ʨʽʟʥʠʤʠ ʨʽʚʥʷʤʠ ʽ 

ʚʠʜʘʤʠ ʧʘʤ'ʷʪʽ; 

ï ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʦʧʫʩʢʥʫ ʩʧʨʦʤʦʞʥʽʩʪʴ ʢʘʥʘʣʽʚ ʟʚ'ʷʟʢʫ ʫʩʝʨʝʜʠʥʽ ʽ ʧʦʟʘ 

ʦʙʯʠʩʣʶʚʘʣʴʥʦʶ ʩʠʩʪʝʤʦʶ; 

ï ʦʧʪʠʤʽʟʫʚʘʪʠ ʦʨʛʘʥʽʟʘʮʽʶ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʅʝʦʙʭʽʜʥʦ ʧʘʤôʷʪʘʪʠ, ʱʦ ʽʩʥʫʻ ʩʠʣʴʥʘ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʩʪʘʪʠʯʥʠʤʠ ʽ 

ʜʠʥʘʤʽʯʥʠʤʠ ʯʘʩʪʦʪʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʦʛʨʘʤ [9]. ʎʝ ʜʦʟʚʦʣʷʻ 

ʚʠʙʨʘʪʠ ʚ ʷʢʦʩʪʽ ʦʩʥʦʚʠ ʦʧʪʠʤʽʟʘʮʽʾ ʮʠʭ ʩʪʘʪʠʯʥʠʭ ʘʙʦ ʜʠʥʘʤʽʯʥʠʭ ʚʠʤʽʨʽʚ ʽ 

ʦʪʨʠʤʘʪʠ ʧʨʠ ʮʴʦʤʫ ʚʠʛʨʘʰ ʚʽʜʨʘʟʫ ʟʘ ʜʚʦʤʘ ʢʨʠʪʝʨʽʷʤʠ ï ʯʘʩʦʚʦʶ ʘʙʦ 

ʘʣʛʦʨʠʪʤʽʯʥʦʶ ʩʢʣʘʜʥʽʩʪʶ, ʥʘʧʨʠʢʣʘʜ, ʯʘʩʫ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤ ʽ 

ʟʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘʷʚʥʠʭ ʨʝʩʫʨʩʽʚ, ʥʘ ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʬʦʨʤʘʮʽʡʥʫ 

ʪʝʭʥʦʣʦʛʽʶ. ʉʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤ ʽ ʦʙ'ʻʤʫ ʟʘʡʤʘʥʦʾ ʥʠʤʠ 

ʧʘʤ'ʷʪʽ ʥʘ ʨʽʟʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʷʭ ʟ ʨʽʟʥʠʤʠ ʦʧʝʨʘʮʽʡʥʠʤʠ 

ʩʠʩʪʝʤʘʤʠ (ʧʝʨʩʦʥʘʣʴʥʦʤʫ ʢʦʤʧôʶʪʝʨʽ, ʥʦʫʪʙʫʮʽ ʘʙʦ ʧʣʘʥʰʝʪʽ, ʱʦ ʧʨʘʮʶʶʪʴ 

ʚʽʜʧʦʚʽʜʥʦ ʥʘ Linux, Windows ʪʘ Android) ʤʦʞʥʘ ʜʦʙʠʪʠʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʚʚʝʜʝʥʥʷ ʚ ʩʠʩʪʝʤʫ ʥʦʚʠʭ ʩʧʝʮʽʘʣʴʥʠʭ ʢʦʤʘʥʜ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʬʫʥʢʮʽʡ, ʱʦ 

ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ. 

ʑʝ ʦʜʥʠʤ ʧʽʜʭʦʜʦʤ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʜʽʚ ʟʤʽʥʥʦʾ ʜʦʚʞʠʥʠ, ʦʙʝʨʥʝʥʦ ʧʨʦʧʦʨʮʽʡʥʽʡ 

ʯʘʩʪʦʪʽ ʢʦʜʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘʡʯʘʩʪʽʰʝ (ʢʦʜʠ ʦʧʝʨʘʮʽʾ ʽ ʽʥʰʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʢʦʤʘʥʜʠ). ʊʘʢʠʡ ʧʽʜʭʽʜ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʘʣʛʦʨʠʪʤʘʭ 

ʩʪʠʩʢʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʤʽʥʥʦʛʦ ʬʦʨʤʘʪʫ ʢʦʤʘʥʜ. 

ʂʨʠʪʝʨʽʡ ʙʘʣʘʥʩʫʚʘʥʥʷ ʨʝʩʫʨʩʘʤʠ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʝʢʦʥʦʤʽʮʽ 

ʽ ʫʧʨʘʚʣʽʥʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ [10] ʽ ʚʠʭʦʜʠʪʴ ʟ ʧʦʣʦʞʝʥʥʷ, ʱʦ ʜʦʮʽʣʴʥʦ 

ʫʩʫʚʘʪʠ çʚʫʟʴʢʽ ʤʽʩʮʷè ʰʣʷʭʦʤ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʨʝʩʫʨʩʽʚ. ʊʘʢ, ʚʠʭʦʜʷʯʠ ʟ 

ʝʢʦʥʦʤʽʯʥʠʭ ʽ ʽʥʰʠʭ ʯʠʥʥʠʢʽʚ, ʥʝʤʘʻ ʩʝʥʩʫ ʜʦʤʘʛʘʪʠʩʷ ʧʽʢʦʚʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʦʢʨʝʤʠʭ ʛʨʫʧ ʧʨʠʩʪʨʦʾʚ ʽ ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʢʘʥʘʣʽʚ, 

ʷʢʱʦ ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʟʥʘʯʥʦ ʤʝʥʰʝ ʮʴʦʛʦ ʨʽʚʥʷ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʙʽʣʴʰʝ 

ʚʠʧʨʘʚʜʘʥʦ ʟʜʽʡʩʥʠʪʠ ʧʝʨʝʨʦʟʧʦʜʽʣ ʨʝʩʫʨʩʽʚ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʥʝ ʧʽʢʦʚʦʾ, 

ʘ ʩʝʨʝʜʥʴʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʥʘ ʟʘʜʘʥʦʤʫ ʢʣʘʩʽ ʟʘʚʜʘʥʴ, ʱʦ ʫ ʧʽʜʩʫʤʢʫ 

ʟʘʙʝʟʧʝʯʠʪʴ ʧʝʚʥʠʡ ʨʽʚʝʥʴ ʥʘʜʽʡʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʪʘ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ 
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ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʧʨʠ ʟʥʘʯʥʠʭ ʢʦʣʠʚʘʥʥʷʭ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʠʩʪʨʦʾ 

ʪʘ ʢʘʥʘʣʠ ʟʚôʷʟʢʫ. 

ɿʘʟʥʘʯʝʥʽ ʧʠʪʘʥʥʷ ʧʦʩʪʘʶʪʴ ʫ ʥʘʩʪʫʧʥʽʡ ʩʠʪʫʘʮʽʾ. ʇʨʠʧʫʩʪʠʤʦ, 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʨʽʰʝʥʥʷ ʥʘʜʟʚʠʯʘʡʥʦʾ ʩʠʪʫʘʮʽʾ, ʱʦ ʚʠʥʠʢʣʘ ʥʘ ʥʝʙʝʟʧʝʯʥʦʤʫ 

ʦʙôʻʢʪʽ. ɿʘʜʽʷʥʽ ʨʽʟʥʽ ʟʘ ʧʽʜʧʦʨʷʜʢʫʚʘʥʥʷʤ ʩʠʣʠ ʨʷʪʫʚʘʣʴʥʠʢʽʚ, ʱʦ ʦʩʥʘʱʝʥʽ 

ʨʽʟʥʦʤʘʥʽʪʥʦʶ ʟʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʢʦʤʧôʶʪʝʨʥʦʶ ʪʘ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʶ 

ʪʝʭʥʽʢʦʶ. ʂʦʦʨʜʠʥʘʮʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʦʧʝʨʘʪʠʚʥʦʛʦ ʰʪʘʙʫ, ʷʢʠʡ ʦʩʥʘʱʝʥʦ 

ʩʫʯʘʩʥʦʶ ʪʝʭʥʽʢʦʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ 

ʩʠʪʫʘʮʽʡʥʦʛʦ ʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʜʘʯ. ʆʧʝʨʘʪʠʚʥʘ ʩʠʩʪʝʤʘ 

ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʰʪʘʙʫ ï Windows 7.0. ɼʝʢʽʣʴʢʘ ʚʽʜʜʘʣʝʥʠʭ ʬʘʭʽʚʮʽʚ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʦʙʦʪʠ ʙʘʟ ʜʘʥʠʭ, ʧʨʘʮʶʶʪʴ ʧʽʜ ʦʧʝʨʘʮʽʡʥʦʶ ʩʠʩʪʝʤʦʶ 

Linux ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʚʠʜʢʽʩʥʦʛʦ ɯʥʪʝʨʥʝʪʫ. ʆʧʝʨʘʪʠʚʥʽ ʛʨʫʧʠ ʨʷʪʫʚʘʣʴʥʠʢʽʚ, 

ʢʦʤʘʥʜʠʨʠ ʷʢʠʭ ʦʩʥʘʱʝʥʽ ʙʶʜʞʝʪʥʠʤʠ ʧʣʘʥʰʝʪʘʤʠ ʟ̔ ʩʠʩʪʝʤʦʶ Android, 

ʚʝʨʩʽʷʤʠ 2.0 ï 4.0, ʧʦʚʠʥʥʽ ʦʪʨʠʤʫʚʘʪʠ ʦʧʝʨʘʪʠʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʯʝʨʝʟ Wi-Fi 

ʧʨʦ ʟʘʛʘʣʴʥʠʡ ʩʪʘʥ ʥʝʙʝʟʧʝʯʥʦʛʦ ʦʙôʻʢʪʘ, ʘ ʪʘʢʦʞ ʟʚʝʨʪʘʪʠʩʷ ʜʦ ʙʘʟ ʜʘʥʠʭ ʜʣʷ 

ʢʦʨʠʛʫʚʘʥʥʷ ʚʣʘʩʥʠʭ ʜʽʡ ʚ ʤʝʞʘʭ ʩʚʦʻʾ, ʙʽʣʴʰ ʚʫʟʴʢʦʾ ʟʘʜʘʯʽ. ʊʦʞ ʤʦʞʥʘ ʟ 

ʚʠʩʦʢʦʶ ʜʦʣʝʶ ʚʽʨʦʛʽʜʥʦʩʪʽ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʦʜʠʥ ʽ ʪʦʡ ʞʝ ʘʣʛʦʨʠʪʤ 

ʚʠʨʽʰʝʥʥʷ ʦʢʨʝʤʦʾ ʟʘʜʘʯʽ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʷ ʜʝʢʽʣʴʢʘ ʤʽʣʽʩʝʢʫʥʜ ʥʘ ʪʝʭʥʽʮʽ, 

ʱʦ ʨʦʟʪʘʰʦʚʘʥʘ ʫ ʰʪʘʙʽ, ʽ ʜʝʢʽʣʴʢʘ ʭʚʠʣʠʥ, ʘ ʪʦ ʡ ʜʝʩʷʪʢʽʚ ʭʚʠʣʠʥ, ʥʘ ʪʝʭʥʽʮʽ 

ʢʦʤʘʥʜʠʨʽʚ ʦʧʝʨʘʪʠʚʥʠʭ ʛʨʫʧ, ʱʦ ʻ ʥʝʧʨʠʧʫʩʪʠʤʠʤ ʧʨʠ ʢʦʦʨʜʠʥʘʮʽʾ 

ʨʷʪʫʚʘʣʴʥʦʾ ʦʧʝʨʘʮʽʾ ʫ ʥʘʜʟʚʠʯʘʡʥʠʭ ʫʤʦʚʘʭ. ʋ ʟʚôʷʟʢʫ ʟ ʟʘʟʥʘʯʝʥʠʤ ʤʦʞʥʘ 

ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʦʜʥʦʯʘʩʥʦ ʩʣʽʜ ʥʝ ʣʠʰʝ ʦʧʪʠʤʽʟʫʚʘʪʠ ʘʣʛʦʨʠʪʤʠ ʚʠʢʦʥʘʥʥʷ 

ʦʢʨʝʤʠʭ ʟʘʜʘʯ, ʘ ʡ ʟʙʘʣʘʥʩʫʚʘʪʠ ʚʟʘʻʤʦʜʽʶ ʨʽʟʥʦʾ ʪʝʭʥʽʢʠ ʟʘ ʢʨʠʪʝʨʽʻʤ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

 

2. ɹʘʣʘʥʩʦʚʠʡ ʤʝʪʦʜ ʦʧʪʠʤʽʟʘʮʽʾ  

 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʨʠʪʝʨʽʶ ʙʘʣʘʥʩʫ ʧʨʠ ʧʨʦʛʨʘʤʥʦ-

ʘʧʘʨʘʪʥʽʡ ʦʧʪʠʤʽʟʘʮʽʾ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʟʘ ʫʤʦʚ ʤʘʢʩʠʤʘʣʽʟʘʮʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʘʧʘʨʘʪʥʫ ʯʘʩʪʠʥʫ ʪʘ 

ʟʘʩʦʙʠ ʢʦʤʫʥʽʢʘʮʽʡ ʫ ʦʙʤʝʞʝʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ. 

ɼʣʷ ʮʴʦʛʦ ʚʚʝʜʝʤʦ ʚ ʨʦʟʛʣʷʜ ʦʮʽʥʢʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʘʣʝʞʥʦ ʚʽʜ 

ʩʢʣʘʜʥʦʩʪʽ ʦʙʯʠʩʣʝʥʴ ʽ ʯʠʩʣʘ ʦʧʝʨʘʮʽʡ. 

ʇʦʟʥʘʯʠʤʦ ʯʝʨʝʟ 
nvvv ..., 21
 ï ʰʚʠʜʢʦʜʽʶ ʦʧʝʨʘʮʽʡʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʱʦ 

ʨʝʘʣʽʟʦʚʫʶʪʴ ʨʽʟʥʽ ʚʠʜʠ ʦʧʝʨʘʮʽʡ n,...2,1 , ʘ ʯʝʨʝʟ 
nggg ...,, 21  
ï ʩʢʣʘʜʥʽʩʪʴ 

ʦʙʯʠʩʣʝʥʴ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʯʠʩʣʦʤ ʦʧʝʨʘʮʽʡ ʪʠʧʫ n,...2,1 , ʱʦ 

ʚʠʢʦʥʫʶʪʴʩʷ ʧʨʠ ʨʽʰʝʥʥʽ ʟʘʜʘʯʽ. ʇʨʠ ʮʴʦʤʫ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʧʨʠʩʪʨʦʾ 

ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʧʘʨʘʣʝʣʴʥʦ ʚ ʯʘʩʽ. ʊʦʜʽ ʚʝʨʭʥʷ ʦʮʽʥʢʘ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʩʠʩʪʝʤʠ ʙʫʜʝ ʚʠʟʥʘʯʝʥʘ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ: 

 

( )nn gvgvgv ...,,min 2211¢l . (1) 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʡʤʝʥʰ ʧʨʦʜʫʢʪʠʚʥʘ ʥʘ ʟʘʜʘʥʦʤʫ ʢʣʘʩʽ ʟʘʚʜʘʥʴ ʛʨʫʧʘ 

ii gv  ʟʘ ʟʘʢʦʥʦʤ ɸʤʜʘʣʘ ʽ ʚʠʟʥʘʯʘʻ ʨʝʘʣʴʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʩʴʦʛʦ 

ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʱʦ ʟʘʜʽʷʥʠʡ ʧʽʜ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ. ɺʠʥʠʢʘʻ 

ʟʘʚʜʘʥʥʷ ʦʧʪʠʤʽʟʘʮʽʾ, ʷʢʝ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʢʨʠʪʝʨʽʾ ʙʘʣʘʥʩʫ: 
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nn gvgvgv === ...2211 , (2) 

 

ʘʙʦ 

 

( ) ( ) ( )nnn gvgvgv jjj === ...222111 . (3) 

 

ɿʘʚʜʘʥʥʷ ʦʧʪʠʤʽʟʘʮʽʾ ʜʣʷ ʘʣʛʦʨʠʪʤʫ ʤʦʞʝ ʙʫʪʠ ʚʠʨʽʰʝʥʝ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʨʠʪʝʨʽʶ ʙʘʣʘʥʩʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʯʘʩʪʦʪ ʪʠʭ ʢʦʤʘʥʜ, ʱʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ 

ʥʘʡʯʘʩʪʽʰʝ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʦʧʝʨʘʮʽʡʥʦʛʦ ʤʝʪʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʩʪʝʤ, ʫʩʽ ʚʠʨʽʰʫʚʘʥʽ 

ʥʘ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʤʘʰʠʥʘʭ ʟʘʚʜʘʥʥʷ ʨʦʟʜʽʣʷʶʪʴʩʷ ʥʘ ʢʣʘʩʠ ʟʘʣʝʞʥʦ ʚʽʜ 

ʥʘʙʦʨʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʦʧʝʨʘʮʽʡ ʽ ʯʘʩʪʦʪʥʦʾ ʬʫʥʢʮʽʾ ʨʦʟʧʦʜʽʣʫ ʮʠʭ 

ʦʧʝʨʘʮʽʡ [11]. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʪʦʪʥʠʭ ʬʫʥʢʮʽʡ ʨʦʟʧʦʜʽʣʫ ʦʧʝʨʘʮʽʡ ʮʴʦʛʦ 

ʢʣʘʩʫ ʟʘʚʜʘʥʴ ʩʣʽʜ ʨʦʟʛʣʷʥʫʪʠ ʥʘʩʪʫʧʥʽ ʚʝʢʪʦʨʠ: ʪʠʧʦʚʠʭ ʦʧʝʨʘʮʽʡ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʡ, ʯʘʩʪʦʪʥʠʡ, ʝʪʘʣʦʥʥʠʡ ʯʘʩʪʦʪʥʠʡ ʽ ʝʪʘʣʦʥʥʠʡ ʯʘʩʦʚʠʡ. 

ɺʠʟʥʘʯʠʤʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʧʨʠ ʨʽʰʝʥʥʽ ʟʘʜʘʥʦʛʦ 

ʢʣʘʩʫ ʟʘʚʜʘʥʴ ʫ ʚʠʛʣʷʜʽ ʥʘʩʪʫʧʥʦʾ ʤʦʜʝʣʽ: 
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(4) 

 

ʜʝ n  ï ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʘʣʛʦʨʠʪʤʽʚ; 

it  ï ʩʝʨʝʜʥʽʡ ʯʘʩ ʧʨʦʭʦʜʞʝʥʥʷ i-ʛʦ ʘʣʛʦʨʠʪʤʫ ʚ ʩʠʩʪʝʤʽ ʟ ʜʝʢʽʣʴʢʦʭ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ; 

if ï ʯʘʩʪʦʪʘ ʟʫʩʪʨʽʯʽ i-ʛʦ ʘʣʛʦʨʠʪʤʫ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʟʘʜʘʥʦʛʦ ʢʣʘʩʫ 

ʟʘʚʜʘʥʴ; 

ib  ï ʦʮʽʥʢʘ ʚʢʣʘʜʫ i-ʛʦ ʘʣʛʦʨʠʪʤʫ ʚ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ. 

ɿ ʚʠʨʘʟʫ (4) ʚʠʧʣʠʚʘʻ 
ii tBf = , ʪʦʙʪʦ ʟʘ ʽʥʰʠʭ ʨʽʚʥʠʭ ʫʤʦʚ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʩʠʩʪʝʤʽ ʟ ʜʝʢʽʣʴʢʦʭ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʩʣʽʜ ʧʨʘʛʥʫʪʠ ʜʦ ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʧʨʦʭʦʜʞʝʥʥʷ 

ʘʣʛʦʨʠʪʤʫ, ʷʢʠʡ ʤʘʻ ʤʘʢʩʠʤʘʣʴʥʫ ʯʘʩʪʦʪʫ ʟʘʜʽʷʥʥʷ ʫ ʧʨʦʮʝʩʽ ʦʙʯʠʩʣʝʥʴ. 

ɸʣʝ ʮʝ ʚʽʨʥʦ ʚ ʦʩʥʦʚʥʦʤʫ ʜʣʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʥʘʮʽʣʝʥʽ ʥʘ ʚʠʨʽʰʝʥʥʷ ʢʦʥʢʨʝʪʥʦʛʦ ʢʣʘʩʫ ʟʘʚʜʘʥʴ. ʋ 

ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʠʥʮʠʧʫ ʙʘʣʘʥʩʫ ʩʣʽʜ ʚʚʝʩʪʠ ʤʽʨʫ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʙʦʨʫ ʽ ʨʝʘʣʽʟʘʮʽʾ i-ʛʦ ʘʣʛʦʨʠʪʤʫ: 
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(5) 

 

ɺʝʣʠʯʠʥʘ 
im 
ʧʦʢʘʟʫʻ ʚʧʣʠʚ i-ʛʦ ʘʣʛʦʨʠʪʤʫ ʥʘ ʩʝʨʝʜʥʶ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʩʠʩʪʝʤʠ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚ ʮʽʣʦʤʫ. ʊʦʞ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʜʣʷ 
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ʜʝʪʘʣʴʥʦʛʦ ʦʧʠʩʫ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʜʦʮʽʣʴʥʦ ʨʘʟʦʤ ʟ 

im ʜʦʩʣʽʜʠʪʠ ʤʽʨʫ çʨʽʚʥʦʤʽʨʥʦʩʪʽè ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 

ʥʘ ʢʦʥʢʨʝʪʥʦʤʫ ʢʣʘʩʽ ʟʘʚʜʘʥʴ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʝʣʠʯʠʥʦʶ ʩʝʨʝʜʥʴʦʛʦ 

ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ (ʟʤʽʱʝʥʦʛʦ ʘʙʦ ʥʝʟʤʽʱʝʥʦʛʦ): 
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(6) 

 

ʨʘʟʦʤ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ çʨʽʚʥʦʤʽʨʥʦʩʪʽè ʝʬʝʢʪʠʚʥʦʩʪʽ Bnsy= . 

ʅʘ ʦʩʥʦʚʽ ʮʠʭ ʢʨʠʪʝʨʽʾʚ ʤʦʞʥʘ ʧʦʨʽʚʥʶʚʘʪʠ ʷʢ ʦʢʨʝʤʽ ʦʙʯʠʩʣʶʚʘʣʴʥʽ 

ʟʘʩʦʙʠ, ʪʘʢ ʽ ʦʮʽʥʶʚʘʪʠ ʾʭ ʩʘʤʦʩʪʽʡʥʦ ʟʘ ʢʨʠʪʝʨʽʻʤ ʧʨʦʭʦʜʞʝʥʥʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʘʣʛʦʨʠʪʤʫ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʟʘʜʘʯ ʥʘ ʮʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʟʘʩʦʙʘʭ. 

ɸʥʘʣʦʛʽʯʥʦ ʥʘʚʝʜʝʥʦʤʫ ʚʠʱʝ ʤʦʞʥʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʽ ʽʥʰʽ ʧʘʨʘʤʝʪʨʠ 

(ʨʝʩʫʨʩʠ) ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʜʘʯ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʝʚʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ. 

ʇʨʠʡʤʝʤʦ, ʱʦ ()ii tFq=
 
ï ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʘʧʘʨʘʪʥʠʤʠ ʚʠʪʨʘʪʘʤʠ ʽ 

ʰʚʠʜʢʦʜʽʻʶ i-ʛʦ ʘʣʛʦʨʠʪʤʫ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʦʭʽʜʥʘ 
ii tq µµ ʚʠʟʥʘʯʘʻ 

ʢʨʫʪʠʟʥʫ ʮʽʻʾ ʟʘʣʝʞʥʦʩʪʽ. ɺʚʝʜʝʤʦ ʚ ʨʦʟʛʣʷʜ ʢʦʝʬʽʮʽʻʥʪ ʚʠʨʽʚʥʶʚʘʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʟʘʩʦʙʫ ʜʣʷ i-ʛʦ ʘʣʛʦʨʠʪʤʫ (ʙʣʦʢʫ ʘʣʛʦʨʠʪʤʫ): 
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(7) 

 

ʗʢʱʦ ʬʫʥʢʮʽʷ ()ii tFq =
 
ʨʦʟʧʦʜʽʣʝʥʘ ʟʘ ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʠʤ ʟʘʢʦʥʦʤ, ʪʦ 

 

ii

t

i Qe ii lmq l-
=

,
 (8) 

 

ʜʝ 
iQ  ï ʢʦʥʩʪʘʥʪʘ ʚʠʪʨʘʪ, ʪʦʙʪʦ, ,iit

ii eQq
l-

= ʦʧʪʠʤʽʟʘʮʽʡʥʠʡ ʧʨʦʮʝʩ 

ʜʦʮʽʣʴʥʦ ʧʦʯʘʪʠ ʟ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 
iQ . 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʦʮʝʩ ʦʧʪʠʤʽʟʘʮʽʾ ʛʨʫʧʠ ʩʪʘʥʜʘʨʪʥʠʭ ʘʣʛʦʨʠʪʤʽʚ. ʉʝʨʝʜ ʮʽʻʾ 

ʛʨʫʧʠ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʙʘʟʠʩʥʽ ʦʧʝʨʘʮʽʾ ï ʘʣʛʦʨʠʪʤʠ, ʷʢʽ ʥʝ ʤʽʩʪʷʪʴ ʽʥʰʠʭ 

ʯʘʩʪʠʥ, ʥʘʧʨʠʢʣʘʜ, ʘʨʠʬʤʝʪʠʯʥʽ ʦʧʝʨʘʮʽʾ. ʄʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ ʮʷ ʛʨʫʧʘ 

ʙʘʟʠʩʥʠʭ ʦʧʝʨʘʮʽʡ ʨʝʘʣʽʟʦʚʘʥʘ ʦʧʪʠʤʘʣʴʥʦ ʽ ʤʦʞʝ ʚʠʩʪʫʧʠʪʠ ʦʩʥʦʚʦʶ ʜʣʷ 

ʦʧʪʠʤʽʟʘʮʽʾ ʽʥʰʠʭ ʘʣʛʦʨʠʪʤʽʚ ʟʘ ʢʨʠʪʝʨʽʻʤ ʙʘʣʘʥʩʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʘʻʤʦ ʜʚʘ 

ʚʝʢʪʦʨʠ: ʙʘʟʠʩʥʠʭ ʦʧʝʨʘʮʽʡ ( )nOOOOO ,...,, 21=  ʽ ʩʪʘʥʜʘʨʪʥʠʭ ʘʣʛʦʨʠʪʤʽʚ 

( )nFFFF=F ,...,, 21  
ʟ ʯʘʩʪʦʪʘʤʠ ʪʽʻʾ ʩʢʣʘʜʦʚʦʾ ʘʣʛʦʨʠʪʤʫ, ʱʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ 

ʥʘʡʯʘʩʪʽʰʝ nifi += 1,1, .  

ʊʦʜʽ ʚʥʝʩʦʢ ʛʨʫʧʠ ʩʪʘʥʜʘʨʪʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʚ ʟʘʛʘʣʴʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʩʢʣʘʜʘʻ 
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ʘ ʚʥʝʩʦʢ ʙʘʟʠʩʥʠʭ ʦʧʝʨʘʮʽʡ  

 

ni

l

i

niO tfB +

=

+ä=
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 , 
 

(10) 

 

ʜʝ 
it  
ï ʩʝʨʝʜʥʽʡ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʘʙʦ ʦʧʝʨʘʮʽʾ. 

ɿʛʽʜʥʦ ʟ ʢʨʠʪʝʨʽʻʤ ʨʽʚʥʦʤʽʨʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ (ʙʘʣʘʥʩʫ) ʚʢʣʘʜʠ ʚ ʟʘʛʘʣʴʥʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʩʽʭ ʘʣʛʦʨʠʪʤʽʚ ʤʘʶʪʴ ʙʫʪʠ ʨʽʚʥʽ. ʋ ʧʨʝʜʩʪʘʚʣʝʥʦʤʫ ʚʠʧʘʜʢʫ 

nBnB oca = , ʦʪʞʝ, ʦʨʽʻʥʪʦʚʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʣʷ ʛʨʫʧʠ ʩʪʘʥʜʘʨʪʥʠʭ 

ʘʣʛʦʨʠʪʤʽʚ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

 

nilfBB ioca ,1, == . 
(11) 

 

ʇʨʠʨʦʜʥʘ ʚʠʤʦʛʘ ʟʘʜʦʚʦʣʴʥʷʪʠ ʢʨʠʪʝʨʽʶ ʙʘʣʘʥʩʫ ʦʢʨʝʤʠʭ ʘʣʛʦʨʠʪʤʽʚ ʽ 

ʫʩʝʨʝʜʠʥʽ ʛʨʫʧʠ ʘʣʛʦʨʠʪʤʽʚ, ʱʦ ʦʧʪʠʤʽʟʫʻʪʴʩʷ, ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʘ 

ʰʣʷʭʦʤ ʟʘʜʦʚʦʣʝʥʥʷ ʫʤʦʚʠ 

 

( )njifttf ii ,1,, =="
.
 (12) 

 

ɺʨʘʭʦʚʫʶʯʠ 
caB

 
ʽ ʤʦʜʝʣʽ (4) ʪʘ (12), ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʦʨʽʻʥʪʦʚʥʠʡ ʯʘʩ 

ʚʠʢʦʥʘʥʥʷ ʩʪʘʥʜʘʨʪʥʠʭ ʘʣʛʦʨʠʪʤʽʚ 

 

.,1,0 nimfBt ii ==  
(13) 

 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʯʘʩʫ 
it  
ʤʦʞʥʘ ʦʙʯʠʩʣʠʪʠ ʚʝʣʠʯʠʥʠ 

ii mq,  ʽ ʜʦʩʷʛʪʠ 

ʤʽʥʽʤʽʟʘʮʽʾ 1q, ʱʦ ʥʘʙʫʚʘʻ ʜʦʩʠʪʴ ʚʝʣʠʢʠʭ ʟʥʘʯʝʥʴ ʟ ʤʝʪʦʶ ʥʘʙʣʠʞʝʥʥʷ ʜʦ 

ʤʽʥʽʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʙʘʣʘʥʩʫ y. 

ʇʦʷʚʘ ʚʽʜôʻʤʥʠʭ 
iq ʧʦʢʘʟʫʻ, ʱʦ ʻ ʤʦʞʣʠʚʽʩʪʴ ʟʤʝʥʰʠʪʠ ʰʚʠʜʢʽʩʪʴ 

ʨʝʘʣʽʟʘʮʽʾ i-ʛʦ ʘʣʛʦʨʠʪʤʫ ʥʘ ʦʢʨʝʤʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʟʘʩʦʙʘʭ ʽ ʟʘʙʝʟʧʝʯʠʪʠ 

ʥʘ ʮʽʡ ʦʩʥʦʚʽ ʧʝʨʝʨʦʟʧʦʜʽʣ ʨʝʩʫʨʩʽʚ ʜʣʷ ʨʽʚʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʚʠʢʦʥʘʥʥʷ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʟʘʚʜʘʥʴ. 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʟʘʣʝʞʥʽʩʪʴ (5) ʤʦʞʝ ʙʫʪʠ ʩʢʣʘʜʥʽʰʦʶ 

 

( ) ( )( )njitftf jjjiii ,1,, ==" jj  (14) 

 

ʜʝ 
ij 
ï  ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʘʣʝʞʥʦʩʪʽ, ʱʦ ʚʽʜʙʠʚʘʶʪʴ ʟʘʢʦʥʦʤʽʨʥʽ ʟʚ'ʷʟʢʠ 

ʤʽʞ ʛʨʫʧʘʤʠ ʧʘʨʘʤʝʪʨʽʚ ʘʣʛʦʨʠʪʤʽʚ, ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʽ ʪ. ʽʥ. 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʩʪʽʡʢʠʭ ʦʮʽʥʦʢ ʫ ʚʠʨʘʟʘʭ (5) ʽ (6) ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʤʝʜʽʘʥʥʽ ʦʮʽʥʢʠ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

 

A-=-= iiiiiii medUUmedmedUtf sm ,  (15) 
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ʜʝ  Aï ʢʦʥʩʪʘʥʪʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘʜʘʥʦʤʫ ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ.  

ɺ ʷʢʦʩʪʽ ʤʘʢʩʠʤʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʢʦʤʘʥʜ ʱʦʜʦ ʨʝʘʣʽʟʘʮʽʾ 

ʘʣʛʦʨʠʪʤʽʚ ʥʘ ʨʽʟʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʟʘʩʦʙʘʭ ʤʦʞʝ ʩʣʫʞʠʪʠ ʨʽʚʥʽʩʪʴ 

ʩʝʨʝʜʥʴʦʾ ʚʽʨʦʛʽʜʥʦʩʪʽ ʧʨʘʚʠʣʴʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʢʦʤʘʥʜ ʜʣʷ ʫʩʽʻʾ ʩʫʢʫʧʥʦʩʪʽ 

ʢʦʤʘʥʜ ʢʦʥʢʨʝʪʥʦʾ ʦʙʨʘʥʦʾ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʟʘʧʠʩʘʥʘ ʫ ʚʠʛʣʷʜʽ: 

 

( ),,1,, rjiPP ji ==A
 
ʪʦʙʪʦ, ( )rjitmtm jjjiii ,1,, ==A ll . (16) 

 

ʜʝ  
it  ï ʯʘʩ ʨʝʘʣʽʟʘʮʽʾ i-ʦʾ ʢʦʤʘʥʜʠ;  

il 
ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʤʦʚ ʦʢʨʝʤʠʭ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʨʝʘʣʽʟʦʚʫʶʪʴ i-ʫ ʢʦʤʘʥʜʫ; 
im  ï ʩʝʨʝʜʥʷ ʯʘʩʪʦʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ i-ʦʾ ʢʦʤʘʥʜʠ ʚ ʧʨʦʛʨʘʤʘʭ ʜʘʥʦʛʦ ʢʣʘʩʫ ʟʘʚʜʘʥʴ;  
iP
 
ï ʩʝʨʝʜʥʷ 

ʚʽʨʦʛʽʜʥʽʩʪʴ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʨʝʘʣʽʟʦʚʫʶʪʴ  

i-ʪʫ ʢʦʤʘʥʜʫ; rï ʧʦʪʫʞʥʽʩʪʴ ʩʠʩʪʝʤʠ ʢʦʤʘʥʜ, ʪʦʙʪʦ ʩʫʢʫʧʥʽʩʪʴ ʪʠʧʽʚ ʢʦʤʘʥʜ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʝʪʦʜʠʢʠ ʤʦʞʥʘ ʧʨʦʽʣʶʩʪʨʫʚʘʪʠ ʥʘ 

ʧʨʠʢʣʘʜʽ ʨʦʟʧʦʜʽʣʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʚ ʤʝʞʘʭ ʧʝʨʩʦʥʘʣʴʥʦʛʦ 

ʢʦʤʧôʶʪʝʨʘ ʤʽʞ ʨʽʚʥʷʤʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ.  

ʇʠʪʘʥʥʷ ʧʨʦ ʦʨʛʘʥʽʟʘʮʽʶ ʩʪʨʫʢʪʫʨʠ ʨʽʚʥʽʚ ʧʨʠʩʪʨʦʶ ʫʧʨʘʚʣʽʥʥʷ ʽ ʟʚ'ʷʟʢʽʚ 

ʤʽʞ ʨʽʚʥʷʤʠ ʜʫʞʝ ʚʘʞʣʠʚʝ, ʦʩʢʽʣʴʢʠ ʚʦʥʦ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʻ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʽ ʚʘʨʪʽʩʪʴ ʧʨʠʩʪʨʦʶ ʫʧʨʘʚʣʽʥʥʷ. 

ʅʝʦʙʭʽʜʥʦ ʟʥʘʡʪʠ ʨʦʟʫʤʥʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʽʞ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʦʙ'ʻʤʘʤʠ 

ʤʘʪʨʠʮʴ ʧʘʤôʷʪʽ, ʱʦ ʨʝʘʣʽʟʦʚʫʶʪʴ ʨʽʚʥʽ ʫʧʨʘʚʣʽʥʥʷ, ʰʚʠʜʢʦʜʽʻʶ ʮʠʭ ʤʘʪʨʠʮʴ 

ʽ ʯʘʩʪʦʪʦʶ ʟʚʝʨʥʝʥʥʷ ʜʦ ʥʠʭ. 

ʇʨʠʧʫʩʪʠʤʦ, ʚ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʢʦʤʧôʶʪʝʨʽ ʻ n  ʚʟʘʻʤʦʜʽʶʯʠʭ ʙʣʦʢʽʚ 

niSi ,1, =  ʟ ʯʘʩʦʤ ʟʚʝʨʥʝʥʥʷ ʜʦ ʥʠʭ ʚʽʜʧʦʚʽʜʥʦ 
it. ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ 

ʨʦʙʦʪʠ ʮʠʭ ʙʣʦʢʽʚ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʯʝʨʝʟ ʢʦʤʧôʶʪʝʨ ʧʦʪʦʢʫ ʟʘʚʜʘʥʴ ʤʦʞʥʘ 

ʚʠʟʥʘʯʠʪʠ ʯʘʩʪʦʪʠ 
if  
ʟʚʝʨʥʝʥʥʷ ʜʦ ʮʠʭ ʙʣʦʢʽʚ. ʊʦʜʽ ʟʘʛʘʣʴʥʠʡ ʝʬʝʢʪʠʚʥʠʡ 

ʯʘʩ ʤʘʰʠʥʠ ʩʢʣʘʜʝ: 

 

ä ä
= =

==
n

i

n

i

ʕiiiɽi tft
1 1

t , 

 

(17) 

 

ʜʝ 
ɽit

 
ï ʝʬʝʢʪʠʚʥʠʡ ʯʘʩ ʨʦʙʦʪʠ i-ʛʦ ʙʣʦʢʫ. 

ʆʮʽʥʠʤʦ ʚʢʣʘʜ ʢʦʞʥʦʛʦ ʙʣʦʢʫ i ʚ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ: 

 

ä
=

==
n

j

jjiiɽɽii ffttP
1

tt . 
(18) 

 

ʇʨʠʨʦʜʥʦ, ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʰʚʠʜʢʦʜʽʶ ʪʦʛʦ ʙʣʦʢʫ, ʷʢʠʡ ʤʘʻ 

ʤʘʢʩʠʤʘʣʴʥʫ ʚʝʣʠʯʠʥʫ jP, ʦʩʢʽʣʴʢʠ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʠʪʨʘʪʠ ʚʢʣʘʜʝʥʽ 

ʥʘʡʝʬʝʢʪʠʚʥʽʰʝ. ʆʪʞʝ, ʢʦʤʧôʶʪʝʨ ʙʫʜʝ ʚ ʜʝʷʢʦʤʫ ʨʦʟʫʤʽʥʥʽ ʷʢʥʘʡʢʨʘʱʝ 

ʩʧʨʦʝʢʪʦʚʘʥʠʡ ʧʨʠ ʨʽʚʥʠʭ ʚʝʣʠʯʠʥʘʭ 
iP  ʙʣʦʢʽʚ, ʪʦʙʪʦ, ʢʦʣʠ ʯʘʩ ʟʚʝʨʥʝʥʥʷ ʜʦ 

ʙʣʦʢʽʚ ʨʦʟʧʦʜʽʣʝʥʠʡ ʦʙʝʨʥʝʥʦ ʧʨʦʧʦʨʮʽʡʥʦ ʜʦ ʯʘʩʪʦʪʠ ʟʚʝʨʥʝʥʥʷ ʜʦ ʥʠʭ. 



~ 30 ~ 

 

 ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʝʢʦʥʦʤʽʮʽ, ˉ1, 2015 

 

ɸʥʘʣʽʟ ʨʦʙʦʪʠ ʦʧʝʨʘʪʦʨʥʦʛʦ ʽ ʤʽʢʨʦʢʦʤʘʥʜʥʦʛʦ ʨʽʚʥʽʚ ʧʨʠʩʪʨʦʾʚ 

ʫʧʨʘʚʣʽʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ, ʷʢʘ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʋʢʨʘʾʥʽ, 

ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʯʘʩʪʦʪʘ ʟʚʝʨʥʝʥʥʷ ʜʦ ʤʘʪʨʠʮʽ ʧʘʤôʷʪʽ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʽʚʥʷ 

()0f  ʤʦʞʝ ʙʫʪʠ ʧʨʠʙʣʠʟʥʦ ʚ 8 ï 10 ʨʘʟʽʚ ʤʝʥʰʝ ʯʘʩʪʦʪʠ ʟʚʝʨʥʝʥʥʷ ʜʦ ʤʘʪʨʠʮʽ 

ʥʠʞʥʴʦʛʦ ʨʽʚʥʷ, ʪʦʙʪʦ 
010ffm= . ʊʦʜʽ ʟʘʛʘʣʴʥʠʡ ʝʬʝʢʪʠʚʥʠʡ ʯʘʩ ʨʦʙʦʪʠ 

ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʩʢʣʘʜʘʪʠʤʝ: 

 

ɽmmɽ tfft D++= tt00 , (19) 

 

ʜʝ  ɽtD ï ʝʬʝʢʪʠʚʥʠʡ ʯʘʩ ʨʦʙʦʪʠ ʽʥʰʠʭ ʙʣʦʢʽʚ ʤʘʰʠʥʠ.  

ʇʽʜʩʪʘʚʠʚʰʠ  
010ffm=  
ʚ ʨʽʚʥʷʥʥʷ (19), ʦʪʨʠʤʘʻʤʦ: 

 

ɽmɽ tfft D++= tt 000 10 . (20) 

 

ʈʝʘʣʽʟʦʚʘʥʘ ʥʘ ʤʦʚʽ Python ʧʨʦʛʨʘʤʘ-ʧʨʠʢʣʘʜ ʟ ʬʦʨʤʫʚʘʥʥʷ ʨʷʜʢʘ-

ʧʦʣʽʥʜʨʦʤʘ ʧʦʢʘʟʫʻ ʨʽʟʥʠʮʶ ʫ ʯʘʩʽ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʥʘʚʽʪʴ ʟʘ ʫʤʦʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʦʾ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ (ʨʠʩ. 1). 

 

  

ʘ) ʯʘʩ ʚʠʢʦʥʘʥʥʷ 26 ʩʝʢ. ʙ) ʯʘʩ ʚʠʢʦʥʘʥʥʷ 5 ʩʝʢ. 

 

ʈʠʩʫʥʦʢ 1 ï ʇʨʠʢʣʘʜ ʧʨʦʛʨʘʤʠ ʟ ʥʝʦʧʪʠʤʽʟʦʚʘʥʠʤ (ʘ) ʪʘ ʦʧʪʠʤʽʟʦʚʘʥʠʤ (ʙ) 

ʘʣʛʦʨʠʪʤʦʤ 

 

ʊʦʙʪʦ, ʷʢʱʦ ʚ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʫʯʘʩʥʠʡ ʢʦʤʧôʶʪʝʨ ʽ ʯʘʩ 

ʟʚʝʨʥʝʥʥʷ ʜʦ ʤʘʪʨʠʮʴ ʧʘʤôʷʪʽ ʫʩʽʭ ʨʽʚʥʽʚ ʫʧʨʘʚʣʽʥʥʷ ʦʜʥʘʢʦʚʠʡ, ʪʦ ʟ 

ʥʘʚʝʜʝʥʦʛʦ ʨʽʚʥʷʥʥʷ (20) ʚʠʜʥʦ, ʱʦ, ʟʤʝʥʰʠʚʰʠ ʫʜʚʽʯʽ ʯʘʩ ʟʚʝʨʥʝʥʥʷ ʜʦ 

ʤʽʢʨʦʧʨʦʛʨʘʤʥʦʾ ʤʘʪʨʠʮʽ, ʤʦʞʥʘ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʦʢʨʝʤʦʛʦ 

ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʟʘʩʦʙʫ ʚ 5 ʨʘʟʽʚ ʚ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʟʤʽʥʦʶ ʰʚʠʜʢʦʜʽʾ ʤʘʪʨʠʮʽ.  

 

 

 

 



~ 31 ~ 

 

 ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʝʢʦʥʦʤʽʮʽ, ˉ1, 2015 

 

ɺʠʩʥʦʚʢʠ 

 

ɺ ʨʦʙʦʪʽ ʥʘʚʝʜʝʥʦ ʦʜʠʥ ʟ ʘʩʧʝʢʪʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ. ɺʽʥ ʥʝ ʻ ʙʘʟʠʩʥʠʤ, ʘʣʝ ʻ ʟʤʽʩʪʦʚʥʠʤ ï ʚʽʜ 

ʥʘʡʩʣʘʙʰʦʾ ʣʘʥʢʠ ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʧʨʘʮʶʻ ʚ ʨʘʤʢʘʭ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ 

ʟʘ ʢʦʥʢʨʝʪʥʦʶ ʧʦʜʽʻʶ, ʟʘʣʝʞʠʪʴ ʚʽʨʦʛʽʜʥʽʩʪʴ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʚʩʽʻʾ 

ʨʦʙʦʪʠ.  

ʇʨʝʜʩʪʘʚʣʝʥʘ ʤʝʪʦʜʠʢʘ ʜʦʟʚʦʣʷʻ ʟʥʘʭʦʜʠʪʠ çʚʫʟʴʢʽ ʤʽʩʮʷè ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʽʟʥʦʾ ʟʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʝʭʥʽʢʠ ʪʘ ʥʘ ʦʩʥʦʚʽ ʙʘʣʘʥʩʦʚʦʛʦ 

ʤʝʪʦʜʫ ʧʝʨʝʨʦʟʧʦʜʽʣʷʪʠ ʘʧʘʨʘʪʥʽ ʨʝʩʫʨʩʠ ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʦ 

ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʢʦʥʢʨʝʪʥʠʭ ʟʘʚʜʘʥʴ. ʆʧʠʩʘʥʠʡ ʩʧʦʩʽʙ ʨʦʟʧʦʜʽʣʫ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʤʽʞ ʨʽʚʥʷʤʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʜʦʟʚʦʣʷʻ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʥʘʙʽʨ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʘʣʛʦʨʠʪʤʠ, ʱʦ ʟʘʜʽʷʥʽ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʟʘʚʜʘʥʴ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʰʚʠʜʢʦʜʽʾ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʠ 

ʚʠʙʦʨʽ ʰʚʠʜʢʦʜʽʾ ʦʢʨʝʤʠʭ ʟʘʩʦʙʽʚ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ, ʱʦ ʙʫʜʝ ʟʘʜʽʷʥʘ ʫ 

ʦʙʨʦʙʮʽ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʟʘʚʜʘʥʴ, ʤʦʞʥʘ ʚʨʘʭʦʚʫʚʘʪʠ 

ʪʘʢʦʞ ʚʘʨʪʽʩʪʴ ʚʢʣʘʜʝʥʠʭ ʚʠʪʨʘʪ ʽ ʦʪʨʠʤʫʚʘʥʫ ʝʢʦʥʦʤʽʶ ʧʨʠ ʟʤʽʥʽ ʰʚʠʜʢʦʜʽʾ 

ʥʘ ʦʩʥʦʚʽ ʚʠʤʦʛ ʜʦ ʮʽʥʠ ʽ ʰʚʠʜʢʦʩʪʽ ʦʙʯʠʩʣʝʥʥʷ ʜʣʷ ʫʩʽʻʾ ʩʠʩʪʝʤʠ. ɺ ʷʢʦʩʪʽ 

ʢʨʠʪʝʨʽʶ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʽʥʫ ʰʚʠʜʢʦʜʽʾ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʤʘʰʠʥʠ 

CT DD=kd , ʜʝ  kï ʚʘʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ, TD  ʽ CD ï ʧʨʠʨʽʩʪ ʰʚʠʜʢʦʜʽʾ ʽ 

ʚʘʨʪʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦ. 

ʅʘʚʝʜʝʥʠʡ ʫ ʩʪʘʪʪʽ ʘʥʘʣʽʟ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘʥʠʡ ʜʣʷ ʨʽʟʥʠʭ ʽʻʨʘʨʭʽʡ 

ʧʘʤ'ʷʪʽ (ʞʦʨʩʪʢʽ ʜʠʩʢʠ, ʬʣʝʰ-ʧʘʤ'ʷʪʴ, ʢʝʰ-ʧʘʤ'ʷʪʴ ʽ ʪ. ʽʥ.). 
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ʉ.ʄ. ʐɺɽʎʔ 

 

ʄʆɼɽʃʖɺɸʅʅʗ ɯʅʌʃʗʎɯʁʅʀʍ ʇʈʆʎɽʉɯɺ ɺ ʋʂʈɸɰʅɯ 

 
ɸʥʦʪʘʮʽʷ. ʅʘ ʦʩʥʦʚʽ ʥʘʚʝʜʝʥʠʭ ʫ ʩʪʘʪʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʛʦ 

ʨʝʛʨʝʩʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʽʥʬʣʷʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʋʢʨʘʾʥ ̔ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʢʚʘʨʪʘʣʴʥʠʭ ʨʷʜʽʚ ʜʠʥʘʤʽʢʠ ʚʠʟʥʘʯʝʥʦ ʬʘʢʪʦʨʠ ʚʧʣʠʚʫ ʥʘ ʟʤʽʥʫ ɯʉʎ 

ʧʨʦʪʷʛʦʤ 2005ï2014 ʨʨ., ʘ ʩʘʤʝ: ʛʨʦʰʦʚʠʡ ʘʛʨʝʛʘʪ ʄ2, ʦʙʩʷʛ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʜʝʨʞʘʚʥʦʛʦ ʙʦʨʛʫ ʚ ʯʘʩʪʠʥʽ ʮʽʥʥʠʭ ʧʘʧʝʨʽʚ ʽ ʟʥʘʯʝʥʥʷ ʢʫʨʩʫ ʦʙʤʽʥʫ ʛʨʠʚʥʽ ʜʦ 

ʜʦʣʘʨʘ ʉʐɸ. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʜʘʚ ʤʦʞʣʠʚʽʩʪʴ 

ʦʙˇʨʫʥʪʫʚʘʪʠ ʥʘʷʚʥʽʩʪʴ ʥʘʜʤʽʨʥʦʛʦ ʽʥʬʣʷʮʽʡʥʦʛʦ ʪʠʩʢʫ, ʷʢʠʡ ʤʘʚ ʤʽʩʮʝ 

ʧʽʩʣʷ ʢʨʠʟʦʚʦʛʦ ʧʝʨʽʦʜʫ 2008ï2009 ʨʨ. ʽ ʧʨʦʜʦʚʞʫʚʘʚʩʷ ʜʦ ʢʽʥʮʷ 2013 ʨ. 

ʇʦʜʘʣʴʰʝ ʟʨʦʩʪʘʥʥʷ ʙʶʜʞʝʪʥʦʛʦ ʜʠʩʙʘʣʘʥʩʫ ʫ 2014 ʨ. ʚ ʫʤʦʚʘʭ 

ʩʧʦʚʽʣʴʥʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʜʠʥʘʤʽʢʠ ʧʦʨʷʜ ʽʟ ʩʪʨʽʤʢʠʤʠ ʪʝʤʧʘʤʠ ʟʥʝʮʽʥʝʥʥʷ 

ʛʨʠʚʥʽ ʩʪʘʣʠ ʧʨʦʚʽʜʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʭʽʜʥʦʛʦ ʽʥʬʣʷʮʽʡʥʦʛʦ 

ʪʨʝʥʜʫ ʚ ʋʢʨʘʾʥʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʽʥʬʣʷʮʽʷ, ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ, ʤʦʜʝʣʶʚʘʥʥʷ, ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʝ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ. 

 

ɺʩʪʫʧ 

 

ʉʪʨʽʤʢʝ ʟʨʦʩʪʘʥʥʷ ʽʥʬʣʷʮʽʾ ʚ ʋʢʨʘʾʥʽ ʧʨʦʪʷʛʦʤ 2014 ʨ. (19% ʟʘ 10 ʤʽʩʷʮʽʚ 

2014 ʨ. ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 0,5% ʫ 2013 ʨ.) ʩʪʘʣʦ ʦʜʥʠʤ ʟ ʥʝʛʘʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ 

ʩʧʦʚʽʣʴʥʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʜʠʥʘʤʽʢʠ (-1,1% ʩʧʘʜʫ ɺɺʇ ʫ ʧʝʨʰʦʤʫ ʢʚʘʨʪʘʣʽ,  

-4,7% ï ʫ ʜʨʫʛʦʤʫ ʪʘ -5,1% ï ʫ ʪʨʝʪʴʦʤʫ ʢʚʘʨʪʘʣʽ 2014 ʨ. ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʘʥʘʣʦʛʽʯʥʦʛʦ ʧʝʨʽʦʜʫ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʦʢʫ). ɿʘ ʧʦʧʝʨʝʜʥʽʤʠ ʦʮʽʥʢʘʤʠ ʋʨʷʜʫ 

ʋʢʨʘʾʥʠ ʨʽʯʥʽ ʪʝʤʧʠ ʽʥʬʣʷʮʽʾ ʩʧʦʞʠʚʯʠʭ ʮʽʥ ʫ ʨʦʟʨʘʭʫʥʢʫ ʛʨʫʜʝʥʴ ʜʦ ʛʨʫʜʥʷ 

ʩʢʣʘʜʫʪʴ ʥʝ ʤʝʥʰʝ 19,5% (ʜʠʚ. ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ɿʘʢʦʥʫ 

ʋʢʨʘʾʥʠ çʇʨʦ ɼʝʨʞʘʚʥʠʡ ʙʶʜʞʝʪ ʋʢʨʘʾʥʠ ʥʘ 2014 ʨʽʢè ˉ 1622-VII ʚʽʜ 

31.07.2014). ʊʘʢʠʡ ʨʦʟʚʠʪʦʢ ʧʦʜʽʡ ʫ ʨʘʟʽ ʧʨʦʜʦʚʞʝʥʥʷ ʨʦʟʢʨʫʯʫʚʘʥʥʷ 

ʽʥʬʣʷʮʽʡʥʦʾ ʩʧʽʨʘʣʽ ʻ ʩʫʪʪʻʚʦʶ ʟʘʛʨʦʟʦʶ ʥʘ ʰʣʷʭʫ ʜʦ ʤʘʢʨʦʝʢʦʥʦʤʽʯʥʦʾ 

ʩʪʘʙʽʣʽʟʘʮʽʾ ʫ ʢʦʨʦʪʢʦ- ʽ, ʥʘʚʽʪʴ, ʩʝʨʝʜʥʴʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʘʭ ʡ ʧʦʪʨʝʙʫʻ 

ʚʠʚʯʝʥʥʷ ʧʨʠʯʠʥ ʪʘ ʥʘʩʣʽʜʢʽʚ ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʭʽʜʥʦʛʦ ʽʥʬʣʷʮʽʡʥʦʛʦ ʪʨʝʥʜʫ ʚ 

ʋʢʨʘʾʥʽ. 

 

 

 

 

 

ʄɸʊɽʄɸʊʀʏʅɯ ʊɸ ɯʅʌʆʈʄɸʎɯʁʅɯ ʄʆɼɽʃɯ  

ɺ ɽʂʆʅʆʄɯʎɯ 
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1. ʇʨʦʙʣʝʤʘʪʠʢʘ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ɼʦʩʣʽʜʞʝʥʥʷʤ ʧʨʦʙʣʝʤʥʠʭ ʧʠʪʘʥʴ, ʧʦʚôʷʟʘʥʠʭ ʟ ʚʠʚʯʝʥʥʷʤ ʽʥʬʣʷʮʽʾ, 

ʟʘʡʤʘʶʪʴʩʷ ʷʢ ʧʨʦʚʽʜʥʽ ʟʘʨʫʙʽʞʥʽ, ʪʘʢ ʽ ʚʽʪʯʠʟʥʷʥʽ ʬʘʭʽʚʮʽ. ʊʝʦʨʝʪʠʯʥʫ 

ʦʩʥʦʚʫ ʚʠʚʯʝʥʥʷ ʷʚʠʱʘ çʽʥʬʣʷʮʽʷè ʩʪʘʥʦʚʣʷʪʴ ʨʦʙʦʪʠ ʪʘʢʠʭ ʚʠʜʘʪʥʠʭ 

ʢʣʘʩʠʢʽʚ ʝʢʦʥʦʤʽʯʥʦʾ ʥʘʫʢʠ, ʷʢ ɼʞ. ʂʝʡʥʩʘ, ɸ. ʄʘʨʰʘʣʣʘ, ɸ. ʇʽʛʫ, ɼ. ʈʽ-

ʢʘʨʜʦ, ɯ. ʌʽʰʝʨʘ, ɼ. ʖʤʘ ʪʦʱʦ. ʉʝʨʝʜ ʟʘʨʫʙʽʞʥʠʭ ʥʘʫʢʦʚʮʽʚ, ʧʦʣʝ ʥʘʫʢʦʚʠʭ 

ʽʥʪʝʨʝʩʽʚ ʷʢʠʭ ʦʭʦʧʣʶʻ ʪʝʤʘʪʠʢʫ ʨʦʟʨʦʙʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ 

ʟʘʩʘʜ ʘʥʪʠʽʥʬʣʷʮʽʡʥʦʾ ʧʦʣʽʪʠʢʠ, ʩʣʽʜ ʚʠʜʽʣʠʪʠ: ʌ. ʄʠʰʢʽʥʘ, ɻ. ɻʣʝʥʘ, ʈ. ɼʦʨ-

ʥʙʫʰʘ, ʂ. ʄʘʢʢʦʥʝʣʣʘ ʪʘ ʉ. ɹʨʶ, ɻ. ʄʘʥʢʽʚʘ, ɼʞ. ʉʘʢʩʘ, ʇ. ʉʘʤʫʝʣʴʩʦʥʘ ʪʘ 

ɺ. ʅʦʨʜʭʘʫʩʘ. ʉʝʨʝʜ ʚʽʪʯʠʟʥʷʥʠʭ ʬʘʭʽʚʮʽʚ ʫ ʩʬʝʨʽ ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʬʣʷʮʽʾ, 

ʥʘʩʘʤʧʝʨʝʜ, ʧʨʠʚʝʨʪʘʶʪʴ ʥʘ ʩʝʙʝ ʫʚʘʛʫ ʨʦʙʦʪʠ ɸ. ɻʘʣʴʯʠʥʩʴʢʦʛʦ, ɺ. ɻʝʡʮʷ, 

ɸ. ɻʨʠʮʝʥʢʘ, ʆ. ʇʝʪʨʠʢʘ, ʉ. ʂʦʨʘʙʣʽʥʘ, ʊ. ʂʨʠʯʝʚʩʴʢʦʾ, ɸ. ʉʘʚʯʝʥʢʘ, 

ɺ. ʃʠʪʚʠʮʴʢʦʛʦ, ʆ. ɹʨʝʩʣʘʚʩʴʢʦʾ, ɺ. ɼʽʜʝʥʢʦ ʪʘ ʽʥʰʠʭ ʚʽʜʦʤʠʭ ʫʯʝʥʠʭ. 

ɯʥʬʣʷʮʽʡʥʘ ʪʝʤʘʪʠʢʘ ʻ ʦʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ 

ʤʘʢʨʦʝʢʦʥʦʤʽʯʥʠʭ ʟʘʩʘʜ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥʠ ʪʘ ʨʦʟʨʦʙʮʽ ʝʢʦʥʦʤʽʯʥʦʾ ʧʦʣʽʪʠʢʠ 

ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʽ ʪʘʢʪʠʯʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ. ɺʨʘʭʦʚʫʶʯʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʮʽʥʦʚʽ 

ʧʘʨʘʤʝʪʨʠ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʙʘʛʘʪʴʦʭ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, 

ʽʥʬʣʷʮʽʡʥʘ ʩʢʣʘʜʦʚʘ ʻ ʦʙʦʚôʷʟʢʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʢʣʶʯʦʚʠʭ ʪʦʪʦʞʥʦʩʪʝʡ ʪʘ/ʘʙʦ 

ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘ ʤʘʢʨʦ- ʡ ʤʽʢʨʦʨʽʚʥʷʭ. 

ʉʝʨʝʜ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʚʧʣʠʚʦʚʠʭ ʬʘʢʪʦʨʽʚ ʽʥʬʣʷʮʽʾ, ʷʢʽ ʩʪʘʣʠ 

ʨʝʟʫʣʴʪʘʪʦʤ ʨʦʟʚʠʪʢʫ ʪʝʦʨʝʪʠʯʥʠʭ ʟʘʩʘʜ ʢʣʘʩʠʢʽʚ ʽ ʤʦʥʝʪʘʨʠʩʪʽʚ, ʚʘʨʪʦ 

ʚʠʜʽʣʠʪʠ ʪʘʢʽ: ʧʨʦʧʦʟʠʮʽʷ ʛʨʦʰʝʡ; ʜʝʨʞʘʚʥʠʡ ʙʦʨʛ; ʚʠʧʝʨʝʜʞʫʚʘʣʴʥʝ 

ʟʨʦʩʪʘʥʥʷ ʩʫʢʫʧʥʦʛʦ ʧʦʧʠʪʫ (ʘʥʛʣ.: demand-pull inflation); ʟʙʽʣʴʰʝʥʥʷ 

ʚʠʨʦʙʥʠʯʠʭ ʚʠʪʨʘʪ (ʘʥʛʣ.: cost-push inflation) ʪʘ ʚʘʣʶʪʥʠʡ ʢʫʨʩ [1, ʩ. 782ï

794]. 

ʉʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʬʣʷʮʽʾ ʫ ʨʦʟʨʽʟʽ ʚʠʱʝʥʘʚʝʜʝʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʢʨʘʾʥ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ, ʚʢʘʟʫʶʪʴ ʥʘ ʽʩʪʦʪʥʠʡ ʚʧʣʠʚ 

ʟʤʽʥʠ ʟʥʘʯʝʥʥʷ ʚʘʣʶʪʥʦʛʦ ʢʫʨʩʫ, ʫ ʪʦʡ ʯʘʩ ʷʢ ʽʥʰʽ ʯʠʥʥʠʢʠ ʜʦʚʦʣʽ ʨʽʟʥʷʪʴʩʷ 

ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʬʦʨʤʫʚʘʥʥʷ ʽʥʬʣʷʮʽʡʥʦʾ ʜʠʥʘʤʽʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʟʚʠʪʢʫ ʦʢʨʝʤʦʾ ʢʨʘʾʥʠ ʪʘ ʪʝʨʤʽʥʫ, ʫ ʤʝʞʘʭ ʷʢʦʛʦ ʧʨʦʚʦʜʠʪʴʩʷ 

ʘʥʘʣʽʟ. ʊʘʢ, ʧʨʦʚʝʜʝʥʠʡ ʝʤʧʽʨʠʯʥʠʡ ʘʥʘʣʽʟ ʥʘ ʧʘʥʝʣʴʥʠʭ ʜʘʥʠʭ ʛʨʫʧʠ 

ʦʢʨʝʤʠʭ ʢʨʘʾʥ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ, ʧʦʢʘʟʘʚ, ʱʦ ʫ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ 

ʟʨʦʩʪʘʥʥʷ ʦʙʩʷʛʫ ʧʨʦʧʦʟʠʮʽʾ ʛʨʦʰʦʚʦʾ ʤʘʩʠ ʤʘʻ ʚʘʛʦʤʠʡ ʚʧʣʠʚ ʥʘ ʽʥʬʣʷʮʽʶ 

ʪʽʣʴʢʠ ʚ ɭʛʠʧʪʽ ʡ ʊʫʨʝʯʯʠʥʽ, ʘ ʥʘʨʦʱʝʥʥʷ ʜʝʨʞʘʚʥʦʛʦ ʙʦʨʛʫ ʜʦʜʘʻ 

ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʡ ʧʽʜʚʠʱʫʻ ʨʽʚʝʥʴ ʮʽʥ ʚ ɯʨʘʥʽ [2, ʩ. 27ï37]. 

ɼʣʷ ʢʨʘʾʥ ʽʟ ʨʠʥʢʘʤʠ, ʱʦ ʬʦʨʤʫʶʪʴʩʷ, ʭʘʨʘʢʪʝʨʥʠʤ ʻ ʜʦʤʽʥʫʚʘʥʥʷ ʫ 

ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʦʤʫ ʚʠʤʽʨʽ ʬʘʢʪʦʨʽʚ, ʱʦ ʥʝ ʤʘʶʪʴ ʤʦʥʝʪʘʨʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʡ 

ʚʥʦʩʷʪʴ ʩʫʪʪʻʚʽ ʨʦʟʙʽʞʥʦʩʪʽ ʫ ʤʝʭʘʥʽʟʤʠ ʚʧʣʠʚʫ ʥʘ ʽʥʬʣʷʮʽʶ ʟ ʙʦʢʫ ʯʠʥʥʠʢʽʚ, 

ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʬʦʨʤʫʚʘʥʥʷ ʧʦʧʠʪʫ ʥʘ ʛʨʦʰʽ, ʫ ʪʦʡ ʯʘʩ ʷʢ ʟʤʽʥʘ 

ʧʨʦʧʦʟʠʮʽʾ ʛʨʦʰʝʡ ʟʘʣʠʰʘʻʪʴʩʷ ʧʘʩʠʚʥʠʤ ʝʣʝʤʝʥʪʦʤ ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʯʠʥʥʦ-

ʥʘʩʣʽʜʢʦʚʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʚʢʘʟʘʥʠʤʠ ʟʤʽʥʥʠʤʠ. ɺʢʣʘʜ ʚʘʣʶʪʥʦʛʦ ʢʫʨʩʫ ʚ 

ʽʥʬʣʷʮʽʡʥʽ ʧʨʦʮʝʩʠ ʻ ʚʠʱʠʤ ʫ ʨʘʟʽ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ʚʽʜʢʨʠʪʦʩʪʽ ʝʢʦʥʦʤʽʢʠ 

ʢʨʘʾʥʠ ʪʘ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʨʝʞʠʤʫ ʚʽʣʴʥʦʛʦ ʢʫʨʩʦʫʪʚʦʨʝʥʥʷ. ʊʦʤʫ ʙʽʣʴʰʽʩʪʴ 

ʝʤʝʨʜʞʝʥʪʥʠʭ ʝʢʦʥʦʤʽʢ ʧʨʠʪʨʠʤʫʶʪʴʩʷ ʨʝʞʠʤʫ ʧʣʘʚʘʥʥʷ ʫ ʧʝʚʥʠʭ ʤʝʞʘʭ ʟ 

ʤʝʪʦʶ ʧʦʩʣʘʙʣʝʥʥʷ ʚʧʣʠʚʫ ʪʘʢʠʭ ʽʥʬʣʷʮʽʡʥʠʭ ʯʠʥʥʠʢʽʚ, ʷʢ ʚʘʣʶʪʥʠʡ ʢʫʨʩ ʽ 

ʜʝʨʞʘʚʥʠʡ ʙʦʨʛ [3, ʩ. 14ï15]. 

ɼʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʥʘ ʧʨʝʜʤʝʪ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʟʨʦʩʪʘʥʥʷ ʦʙʩʷʛʫ 

ʜʝʨʞʘʚʥʦʛʦ ʙʦʨʛʫ ʥʘ ʽʥʬʣʷʮʽʶ ʫ ʤʝʞʘʭ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʦʾ ʯʘʩʦʚʦʾ 
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ʧʝʨʩʧʝʢʪʠʚʠ, ʚʢʘʟʫʶʪʴ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʝʣʘʩʪʠʯʥʦʩʪʽ ʟʘʟʥʘʯʝʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʢʨʘʾʥ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ, ʨʘʟʦʤ ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʙʦʨʛʦʚʠʭ 

ʟʦʙʦʚôʷʟʘʥʴ. ʈʽʚʝʥʴ ʚʧʣʠʚʫ ʥʘʨʦʱʝʥʥʷ ʜʝʨʞʘʚʥʦʛʦ ʙʦʨʛʫ ʥʘ ʟʨʦʩʪʘʥʥʷ ʮʽʥ ʜʣʷ 

ʪʘʢʠʭ ʢʨʘʾʥ ʻ ʪʠʤ ʚʠʱʠʤ, ʯʠʤ ʙʽʣʴʰʠʤ ʻ ʧʦʢʘʟʥʠʢ ʦʙʩʷʛʫ ʙʦʨʛʦʚʠʭ 

ʟʦʙʦʚôʷʟʘʥʴ ʷʢ ʯʘʩʪʢʘ ʚʽʜ ɺɺʇ [4, ʩ. 22ï23]. 

ɺʠʚʯʝʥʥʷ ʽʥʬʣʷʮʽʡʥʦʾ ʪʝʤʘʪʠʢʠ ʚ ʋʢʨʘʾʥʽ ʭʘʨʘʢʪʝʨʠʟʫʪ̒ʴʩʷ 

ʜʦʤʽʥʫʚʘʥʥʷʤ ʨʦʟʚʠʪʢʫ ʪʝʦʨʝʪʠʯʥʠʭ ʢʦʥʮʝʧʮʽʡ ʧʦʨʷʜ ʽʟ ʧʦʦʜʠʥʦʢʠʤʠ 

ʨʦʟʨʦʙʢʘʤʠ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʝʢʦʥʦʤʝʪʨʠʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ. 

ɼʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʙʫʜʦʚʠ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʭ ʨʝʛʨʝʩʽʡ 

ʥʘ ʜʦʢʘʟʦʚʽʡ ʙʘʟʽ ʢʚʘʨʪʘʣʴʥʠʭ ʨʷʜʽʚ ʜʠʥʘʤʽʢʠ 2001ï2010 ʨʨ., ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ 

ʚʩʪʘʥʦʚʠʪʠ ʥʘʡʙʽʣʴʰ ʚʧʣʠʚʦʚʽ ʬʘʢʪʦʨʠ ʽʥʬʣʷʮʽʾ, ʩʝʨʝʜ ʷʢʠʭ ʚʘʨʪʦ ʚʠʜʽʣʠʪʠ 

ʛʨʦʰʦʚʫ ʤʘʩʫ, ʚʠʜʘʪʢʠ ʙʶʜʞʝʪʫ, ʚʘʣʶʪʥʠʡ ʢʫʨʩ ʽ ʟʦʚʥʽʰʥʽʡ ʜʝʨʞʘʚʥʠʡ ʙʦʨʛ. 

ʇʨʠ ʮʴʦʤʫ ʚʧʣʠʚ ʛʨʦʰʦʚʦʾ ʤʘʩʠ ʥʘ ʽʥʬʣʷʮʽʶ ʧʨʦʷʚʣʷʻʪʴʩʷ ʯʝʨʝʟ ʘʜʨʝʩʥʝ 

ʩʧʨʷʤʫʚʘʥʥʷ ʛʨʦʰʦʚʠʭ ʧʦʪʦʢʽʚ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʦʩʥʦʚʫ ʪʨʘʥʩʤʽʩʽʡʥʦʛʦ 

ʤʝʭʘʥʽʟʤʫ ʚʧʣʠʚʫ ʚʠʟʥʘʯʝʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʨʽʚʝʥʴ ʮʽʥ ʚ ʝʢʦʥʦʤʽʮʽ ʋʢʨʘʾʥʠ [5]. 

 

2. ɺʠʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ ʥʘ ʽʥʬʣʷʮʽʡʥʫ ʜʠʥʘʤʽʢʫ ʚ ʋʢʨʘʾʥʽ 

 

ʋʢʨʘʾʥʩʴʢʠʡ ʩʮʝʥʘʨʽʡ ʟʨʦʩʪʘʥʥʷ ʮʽʥ ʟ ʥʘʙʫʪʪʷʤ ʦʟʥʘʢ ʛʘʣʦʧʫʶʯʦʾ ʽʥʬʣʷʮʽʾ ʫ 

2014 ʨ. ʤʽʩʪʠʪʴ ʭʘʨʘʢʪʝʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʷʚʫ ʚʠʟʥʘʯʝʥʦʛʦ ʷʚʠʱʘ. ɼʦ 

ʥʘʡʙʽʣʴʰ ʚʠʨʘʟʥʠʭ ʽʟ ʥʠʭ ʩʣʽʜ ʚʽʜʥʝʩʪʠ: ʟʥʝʮʽʥʝʥʥʷ ʛʨʠʚʥʽ ʪʘ ʟʜʦʨʦʞʯʘʥʥʷ 

ʽʤʧʦʨʪʫ, ʩʢʦʨʦʯʝʥʥʷ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ, ʧʦʣʽʪʠʯʥʫ ʩʢʣʘʜʦʚʫ, ʚʽʡʩʴʢʦʚʠʡ 

ʢʦʥʬʣʽʢʪ ʥʘ ʩʭʦʜʽ ʢʨʘʾʥʠ, ʚʽʜʪʽʢ ʜʝʧʦʟʠʪʽʚ ʪʘ ʟʘʛʦʩʪʨʝʥʥʷ ʙʦʨʛʦʚʦʾ ʧʨʦʙʣʝʤʠ. 

ʇʝʨʝʣʽʯʝʥʽ ʬʘʢʪʦʨʠ ʧʝʚʥʠʤ ʯʠʥʦʤ ʧʦʚôʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ, ʱʦ ʩʪʚʦʨʶʻ ʰʠʨʦʢʝ 

ʘʥʘʣʽʪʠʯʥʝ ʧʦʣʝ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʯʠʥ ʪʘ ʥʘʩʣʽʜʢʽʚ ʧʨʠʩʢʦʨʝʥʥʷ 

ʽʥʬʣʷʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʋʢʨʘʾʥʽ ʫ 2014 ʨ. ʋ ʜʘʥʦʤʫ ʢʦʥʪʝʢʩʪʽ ʘʚʪʦʨʦʤ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʬʦʨʤʫʚʘʥʥʷ ʽʥʬʣʷʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʨʦʟʨʽʟʽ 

ʪʝʤʘʪʠʢʠ ʙʶʜʞʝʪʥʦʛʦ ʜʠʩʙʘʣʘʥʩʫ, ʷʢ ʦʜʥʦʛʦ ʟ ʚʘʛʦʤʠʭ ʯʠʥʥʠʢʽʚ ʫʪʚʦʨʝʥʥʷ 

ʮʽʥʦʚʠʭ ʰʦʢʽʚ ʫ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ ʚʠʚʯʝʥʥʷ ʧʠʪʘʥʥʷ. 

ʉʝʨʝʜ ʥʘʡʙʽʣʴʰ ʚʠʨʘʟʥʠʭ ʬʘʢʪʦʨʽʚ ʧʨʠʩʢʦʨʝʥʥʷ ʽʥʬʣʷʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʥʘʩʘʤʧʝʨʝʜ, ʧʨʠʚʝʨʪʘʶʪʴ ʜʦ ʩʝʙʝ ʫʚʘʛʫ ʪʝʤʧʠ ʟʥʝʮʽʥʝʥʥʷ ʛʨʠʚʥʽ. ʊʘʢ, ʟʘ 

ʧʽʜʩʫʤʢʘʤʠ 10 ʤʽʩʷʮʽʚ 2014 ʨ. ʪʝʤʧʠ ʜʝʚʘʣʴʚʘʮʽʾ ʥʘʮʽʦʥʘʣʴʥʦʾ ʛʨʦʰʦʚʦʾ 

ʦʜʠʥʠʮʽ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʜʦʣʘʨʘ ʉʐɸ ʩʢʣʘʣʠ ʙʣʠʟʴʢʦ 62%. ʋ ʜʘʥʦʤʫ 

ʚʠʧʘʜʢʫ ʢʘʥʘʣʠ ʚʧʣʠʚʫ ʟʥʝʮʽʥʝʥʥʷ ʛʨʠʚʥʽ ʥʘ ʟʜʦʨʦʞʯʘʥʥʷ ʩʧʦʞʠʚʯʠʭ ʪʦʚʘʨʽʚ 

ʚ ʋʢʨʘʾʥʽ ʚʢʣʶʯʘʶʪʴ: 

ʟʨʦʩʪʘʥʥʷ ʚʘʨʪʦʩʪʽ ʽʤʧʦʨʪʦʚʘʥʠʭ ʩʠʨʦʚʠʥʠ ʽ ʤʘʪʝʨʽʘʣʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʝʥʝʨʛʝʪʠʯʥʠʭ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʦʙʩʷʛʘʭ ʚʠʧʫʩʢʫ ʚʽʪʯʠʟʥʷʥʠʭ 

ʪʦʚʘʨʦʚʠʨʦʙʥʠʢʽʚ (ʧʠʪʦʤʘ ʚʘʛʘ ʽʤʧʦʨʪʫ ʪʦʚʘʨʽʚ ʽ ʧʦʩʣʫʛ ʫ ɺɺʇ ʫ ʜʨʫʛʦʤʫ 

ʢʚʘʨʪʘʣʽ 2014 ʨ. ʩʢʣʘʣʘ 41,95%); 

ʟʤʝʥʰʝʥʥʷ ʢʫʧʽʚʝʣʴʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ (ʽʤʧʦʨʪʥʘ ʩʢʣʘʜʦʚʘ 

ʨʦʟʜʨʽʙʥʦʛʦ ʪʦʚʘʨʦʦʙʦʨʦʪʫ ʫ 2013 ʨ. ʩʷʛʥʫʣʘ ʧʦʟʥʘʯʢʠ 43%); 

ʚʽʜʪʽʢ ʙʘʥʢʽʚʩʴʢʠʭ ʚʢʣʘʜʽʚ (ʧʨʠʨʽʩʪ ʜʝʧʦʟʠʪʽʚ ʨʝʟʠʜʝʥʪʽʚ, ʟʘʣʫʯʝʥʠʭ 

ʜʝʧʦʟʠʪʥʠʤʠ ʢʦʨʧʦʨʘʮʽʷʤʠ (ʢʨʽʤ ʅɹʋ), ʨʦʟʤʽʱʝʥʠʭ ʥʘ ʩʪʨʦʢ ʚʽʜ ʦʜʥʦʛʦ ʨʦʢʫ 

ʽ ʙʽʣʴʰʝ, ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʝʨʽʦʜʫ ʫ 2012 ʨʦʮʽ ʩʢʣʘʚ 22,3%, ʫ 2013 ʨ. ï 38,4%, 

ʫ ʪʦʡ ʯʘʩ ʷʢ ʟʘ ʧʽʜʩʫʤʢʘʤʠ ʜʝʚôʷʪʠ ʤʽʩʷʮʽʚ 2014 ʨ. ʟʘʬʽʢʩʦʚʘʥʦ ʩʧʘʜ 

ʘʥʘʣʦʛʽʯʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʥʘ ʨʽʚʥʽ -16,5%), ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʧʨʦʧʦʟʠʮʽʾ ʛʦʪʽʚʢʦʚʦʾ ʤʘʩʠ ʥʘ ʩʧʦʞʠʚʯʦʤʫ ʨʠʥʢʫ; 

ʧʝʨʝʛʣʷʜ ʽʥʬʣʷʮʽʡʥʠʭ ʦʯʽʢʫʚʘʥʴ ʫ ʙʽʢ ʙʽʣʴʰ ʧʝʩʠʤʽʩʪʠʯʥʦʛʦ ʩʮʝʥʘʨʽʶ 

ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ. 
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ɺʠʩʦʢʽ ʪʝʤʧʠ ʟʥʝʮʽʥʝʥʥʷ ʛʨʠʚʥʽ ʡ ʽʥʬʣʷʮʽʾ ʩʧʦʞʠʚʯʠʭ ʮʽʥ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʥʫʣʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʜʠʥʘʤʽʢʠ ɺɺʇ (-1,1% ʩʧʘʜʫ ɺɺʇ ʫ ʧʝʨʰʦʤʫ 

ʢʚʘʨʪʘʣʽ, -4,7% ï ʫ ʜʨʫʛʦʤʫ ʪʘ -5,1% ï ʫ ʪʨʝʪʴʦʤʫ ʢʚʘʨʪʘʣʽ 2014 ʨ. ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʘʥʘʣʦʛʽʯʥʦʛʦ ʧʝʨʽʦʜʫ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʦʢʫ). ʉʢʦʨʦʯʝʥʥʷ 

ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʦʙôʻʢʪʠʚʥʦ ʟʚʫʞʫʻ ʙʘʟʫ ʦʧʦʜʘʪʢʫʚʘʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʩʢʦʨʦʯʝʥʥʷ ʙʶʜʞʝʪʥʠʭ ʥʘʜʭʦʜʞʝʥʴ. ʈʦʟʰʠʨʝʥʥʷ ʬʽʩʢʘʣʴʥʦʛʦ ʜʠʩʙʘʣʘʥʩʫ 

ʩʧʦʥʫʢʘʻ ʋʨʷʜ ʋʢʨʘʾʥʠ ʜʦ ʧʝʨʝʛʣʷʜʫ ʧʣʘʥʦʚʠʭ ʦʨʽʻʥʪʠʨʽʚ ʬʽʥʘʥʩʫʚʘʥʥʷ 

ʜʝʬʽʮʠʪʫ ʙʶʜʞʝʪʫ ʰʣʷʭʦʤ ʟʘʧʦʟʠʯʝʥʴ ʢʦʰʪʽʚ ʧʝʨʝʚʘʞʥʦ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ 

ʨʠʥʢʫ ʢʘʧʽʪʘʣʫ (ʜʠʚ. ʟʘʢʦʥʠ ʋʢʨʘʾʥʠ çʇʨʦ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ 

çʇʨʦ ɼʝʨʞʘʚʥʠʡ ʙʶʜʞʝʪ ʋʢʨʘʾʥʠ ʥʘ 2014 ʨʽʢè ˉ1165-VII ʚʽʜ 27.03.2014 ʨ. ʪʘ 

çʇʨʦ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ɼʝʨʞʘʚʥʠʡ ʙʶʜʞʝʪ ʋʢʨʘʾʥʠ ʥʘ 

2014 ʨʽʢè ˉ 1622-VII ʚʽʜ 31.07.2014). 

ʗʢʱʦ ʫ 2012 ʨ. ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʝʨʽʦʜʫ ʜʝʨʞʘʚʥʽ 

ʚʥʫʪʨʽʰʥʽ ʙʦʨʛʦʚʽ ʟʦʙʦʚôʷʟʘʥʥʷ ʟʨʦʩʣʠ ʥʘ 17,9%, ʘ ʫ 2013 ʨ. ï ʥʘ 35,0%, ʪʦ 

ʪʽʣʴʢʠ ʟʘ ʧʽʜʩʫʤʢʘʤʠ ʜʝʚôʷʪʠ ʤʽʩʷʮʽʚ 2014 ʨ. ʘʥʘʣʦʛʽʯʥʠʡ ʧʦʢʘʟʥʠʢ 

ʟʘʬʽʢʩʦʚʘʥʦ ʥʘ ʨʽʚʥʽ 52,5%. ʆʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʜʝʨʞʘʚʥʠʭ ʚʥʫʪʨʽʰʥʽʭ 

ʟʘʧʦʟʠʯʝʥʴ ʚ ʋʢʨʘʾʥʽ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʬʽʥʘʥʩʫʚʘʥʥʷ ʜʝʬʽʮʠʪʫ 

ʙʶʜʞʝʪʫ, ʩʣʫʞʠʪʴ ʨʦʟʤʽʱʝʥʥʷ ʥʘ ʬʦʥʜʦʚʦʤʫ ʨʠʥʢʫ ʦʙʣʽʛʘʮʽʡ ʚʥʫʪʨʽʰʥʴʦʾ 

ʜʝʨʞʘʚʥʦʾ ʧʦʟʠʢʠ (ʆɺɼʇ). ɿʨʦʟʫʤʽʣʦ, ʱʦ ʛʦʣʦʚʥʠʤ ʧʦʢʫʧʮʝʤ ʆɺɼʇ ʚ 

ʫʤʦʚʘʭ ʧʽʜʚʠʱʝʥʠʭ ʨʠʟʠʢʽʚ ʧʣʘʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʚʥʘʩʣʽʜʦʢ ʩʪʨʽʤʢʠʭ ʪʝʤʧʽʚ 

ʟʨʦʩʪʘʥʥʷ ʦʙʩʷʛʫ ʙʦʨʛʦʚʠʭ ʟʦʙʦʚôʷʟʘʥʴ ʜʝʨʞʘʚʠ ʚʠʩʪʫʧʘʻ ʅɹʋ. ʗʢ ʧʦʢʘʟʫʻ 

ʩʚʽʪʦʚʘ ʧʨʘʢʪʠʢʘ, ʧʨʠʜʙʘʥʥʷ ʮʝʥʪʨʘʣʴʥʠʤʠ ʙʘʥʢʘʤʠ ʢʨʘʾʥ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ, 

ʜʝʨʞʘʚʥʠʭ ʮʽʥʥʠʭ ʧʘʧʝʨʽʚ, ʟʘʟʚʠʯʘʡ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʛʨʦʰʦʚʦʾ ʝʤʽʩʽʾ. 

ʊʦʤʫ ʪʘʢʽ ʦʧʝʨʘʮʽʾ ʡʤʦʚʽʨʥʦ ʚʠʩʪʫʧʘʶʪʴ ʫ ʨʦʣʽ ʬʘʢʪʦʨʘ ʽʥʬʣʷʮʽʾ. 

ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʟʘʟʥʘʯʝʥʦʛʦ ʟʘʫʚʘʞʝʥʥʷ ʻ ʽʩʥʫʚʘʥʥʷ, ʧʦʯʠʥʘʶʯʠ ʟ 

ʪʨʝʪʴʦʛʦ ʢʚʘʨʪʘʣʫ 2009 ʨʦʢʫ, ʪʽʩʥʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʜʠʥʘʤʽʢʦʶ 

ʛʨʦʰʦʚʦʛʦ ʘʛʨʝʛʘʪʫ ʄ2 ʽ ʦʙʩʷʛʦʤ ʚʥʫʪʨʽʰʥʴʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʙʦʨʛʫ ʚ ʯʘʩʪʠʥʽ 

ʮʽʥʥʠʭ ʧʘʧʝʨʽʚ (ʨʠʩ. 1). ʎʝʡ ʬʘʢʪ ʥʘʦʯʥʦ ʧʽʜʢʨʝʩʣʶʻ ʚʧʣʠʚ ʙʦʨʛʦʚʦʛʦ 

ʯʠʥʥʠʢʘ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʧʦʟʠʮʽʾ ʛʨʦʰʝʡ ʚ ʝʢʦʥʦʤʽʮʽ ʋʢʨʘʾʥʠ ʯʝʨʝʟ ʢʘʥʘʣ 

ʬʽʥʘʥʩʫʚʘʥʥʷ ʜʝʬʽʮʠʪʫ ʙʶʜʞʝʪʫ. 

ʈʠʩʫʥʦʢ 1 ï ɿʘʣʝʞʥʽʩʪʴ ʛʨʦʰʦʚʦʛʦ ʘʛʨʝʛʘʪʫ ʄ2 ʚʽʜ ʦʙʩʷʛʫ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʜʝʨʞʘʚʥʦʛʦ ʙʦʨʛʫ ʋʢʨʘʾʥʠ ʚ ʯʘʩʪʠʥʽ ʮʽʥʥʠʭ ʧʘʧʝʨʽʚ 
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3. ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʽʥʬʣʷʮʽʡʥʦʾ ʜʠʥʘʤʽʢʠ 

 

ɿ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʦʚʠʭ ʯʠʥʥʠʢʽʚ ʧʨʠʩʢʦʨʝʥʥʷ ʽʥʬʣʷʮʽʾ ʚ ʋʢʨʘʾʥʽ 

ʘʚʪʦʨʦʤ ʟʤʦʜʝʣʴʦʚʘʥʦ ʙʘʛʘʪʦʬʘʢʪʦʨʥʫ ʨʝʛʨʝʩʽʶ ʟʤʽʥʠ ʽʥʜʝʢʩʫ ʩʧʦʞʠʚʯʠʭ ʮʽʥ 

(ɯʉʎ). ʉʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʦʭʦʧʣʶʶʪʴ ʢʚʘʨʪʘʣʴʥʽ ʨʷʜʠ ʜʠʥʘʤʽʢʠ ʤʘʢʨʦʟʤʽʥʥʠʭ 

ʥʘ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʤʫ ʧʝʨʽʦʜʽ 2005ï2014 ʨʨ. ʈʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ, 

ʧʨʦʚʝʜʝʥʦʛʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʢʣʘʜʥʦʛʦ ʝʢʦʥʦʤʝʪʨʠʯʥʦʛʦ ʧʘʢʝʪʫ GRETL, 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʨʽʚʥʷʥʥʽ (1). 
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(1) 

 

ʜʝ:  ȹCPIIndex ï ʚʽʜʥʦʰʝʥʥʷ ɯʉʎ ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʝʨʽʦʜʫ (ʙʘʟʘ IV ʢʚʘʨʪʘʣ 

2004 ʨʦʢʫ); 

ȹM2(-1) ï ʚʽʜʥʦʰʝʥʥʷ ʦʙʩʷʛʫ ʛʨʦʰʦʚʦʛʦ ʘʛʨʝʛʘʪʫ ʄ2 ʫ ʮʽʥʘʭ ʧʦʪʦʯʥʦʛʦ 

ʧʝʨʽʦʜʫ ʽʟ ʣʘʛʦʤ ʦʜʠʥ ʢʚʘʨʪʘʣ ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʝʨʽʦʜʫ; 

ȹDebtBondInternal(-2) ï ʚʽʜʥʦʰʝʥʥʷ ʦʙʩʷʛʫ ʚʥʫʪʨʽʰʥʴʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʙʦʨʛʫ 

ʋʢʨʘʾʥʠ ʫ ʯʘʩʪʠʥʽ ʮʽʥʥʠʭ ʧʘʧʝʨʽʚ ʫ ʮʽʥʘʭ ʧʦʪʦʯʥʦʛʦ ʧʝʨʽʦʜʫ ʽʟ ʣʘʛʦʤ ʜʚʘ 

ʢʚʘʨʪʘʣʠ ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʝʨʽʦʜʫ; 

ȹExchRate ï ʚʽʜʥʦʰʝʥʥʷ ʟʥʘʯʝʥʥʷ ʢʫʨʩʫ ʦʙʤʽʥʫ ʛʨʠʚʥʽ ʜʦ ʜʦʣʘʨʘ ʉʐɸ 

(ʥʦʤʽʥʘʣʴʥʠʡ, ʩʝʨʝʜʥʴʦʟʚʘʞʝʥʠʡ ʟʘ ʧʝʨʽʦʜ) ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʝʨʽʦʜʫ; 

ʫ ʜʫʞʢʘʭ ʧʦʜʘʥʦ ʟʥʘʯʝʥʥʷ t-ʩʪʘʪʠʩʪʠʢʠ. 

ɽʢʦʥʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʛʨʝʩʽʾ (1) ʻ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤʠ ʟ 

ʦʛʣʷʜʫ ʥʘ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ t-ʩʪʘʪʠʩʪʠʢʠ. ʄʫʣʴʪʠʢʦʣʽʥʝʘʨʥʽʩʪʴ ʽ 

ʛʝʪʝʨʦʩʢʝʜʘʩʪʠʯʥʽʩʪʴ ʪʘʢʦʞ ʚʽʜʩʫʪʥʽ (ʜʠʚ. ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ F ʽ DW). 

ʈʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʟʤʽʥʠ ɯʉʎ ʚʢʘʟʫʶʪʴ ʥʘ ʚʠʨʘʞʝʥʫ ʙʦʨʛʦʚʫ 

ʧʨʠʨʦʜʫ ʬʦʨʤʫʚʘʥʥʷ ʽʥʬʣʷʮʽʾ ʚ ʋʢʨʘʾʥʽ ʫ ʜʦʩʣʽʜʞʝʥʠʡ ʧʝʨʽʦʜ. ɿʤʽʥʘ ʦʙʩʷʛʫ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʙʦʨʛʫ ʚ ʯʘʩʪʠʥʽ ʮʽʥʥʠʭ ʧʘʧʝʨʽʚ ʽʟ ʣʘʛʦʤ ʟʘʧʽʟʥʝʥʥʷ 

ʜʚʘ ʢʚʘʨʪʘʣʠ ʚʥʦʩʠʪʴ ʚʢʣʘʜ ʫ ʟʤʽʥʫ ʛʨʦʰʦʚʦʛʦ ʘʛʨʝʛʘʪʫ ʄ2 ʽʟ ʣʘʛʦʤ 

ʟʘʧʽʟʥʝʥʥʷ ʦʜʠʥ ʢʚʘʨʪʘʣ, ʷʢʠʡ ʨʘʟʦʤ ʽʟ ʟʤʽʥʦʶ ʟʥʘʯʝʥʥʷ ʚʘʣʶʪʥʦʛʦ ʢʫʨʩʫ ʫ 

ʧʦʪʦʯʥʦʤʫ ʢʚʘʨʪʘʣʽ ʥʘ 70% ʚʠʟʥʘʯʘʶʪʴ ʪʝʤʧʠ ʟʤʽʥʠ ɯʉʎ. 

ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ, ʢʨʽʤ ʚʠʟʥʘʯʝʥʠʭ ʚʠʱʝ ʧʦʢʘʟʥʠʢʽʚ, ʥʘ ʨʽʚʝʥʴ ʮʽʥ 

ʚʧʣʠʚʘʶʪʴ ʡ ʽʥʰʽ ʬʘʢʪʦʨʠ, ʟʦʢʨʝʤʘ: ʟʤʽʥʘ ʩʫʢʫʧʥʦʛʦ ʧʦʧʠʪʫ, ʚʠʨʦʙʥʠʯʠʭ 

ʚʠʪʨʘʪ, ʽʥʜʝʢʩʫ ʮʽʥ ʚʠʨʦʙʥʠʢʽʚ ʧʨʦʤʠʩʣʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. ʇʨʦʪʝ ʚʠʚʯʝʥʥʷ 

ʚʧʣʠʚʫ ʟʛʘʜʘʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʽʥʬʣʷʮʽʡʥʦʾ ʜʠʥʘʤʽʢʠ 

ʧʦʪʨʝʙʫʻ ʦʢʨʝʤʦʛʦ ʨʦʟʛʦʨʥʫʪʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʯʦʛʦ ʥʝʤʦʞʣʠʚʦ ʚʽʜʦʙʨʘʟʠʪʠ ʚ 

ʨʘʤʢʘʭ ʦʜʥʽʻʾ ʩʪʘʪʪʽ. ʇʨʦʙʣʝʤʘʪʠʢʘ ʚʟʘʻʤʦʚʧʣʠʚʫ ʧʦʜʘʪʢʦʚʦ-ʙʶʜʞʝʪʥʦʾ ʽ 

ʛʨʦʦhʚʦ-ʢʨʝʜʠʪʥʦʾ ʧʦʣʽʪʠʢʠ ʽ ʨʽʚʥʷ ʮʽʥ ʪʽʩʥʦ ʧʝʨʝʧʣʽʪʘʻʪʴʩʷ ʟ ʨʦʟʚʠʪʢʦʤ 

ʪʝʦʨʝʪʠʯʥʦʾ ʢʦʥʮʝʧʮʽʾ ʬʽʩʢʘʣʴʥʦʾ ʪʝʦʨʽʾ ʨʽʚʥʷ ʮʽʥ (ʘʥʛʣ. ï fiscal theory of the 

price level determination), ʟʘʧʦʯʘʪʢʦʚʘʥʦʾ ʫ ʢʽʥʮʽ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ. ʊʦʤʫ 

ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ ʦʙʤʝʞʠʪʠ ʢʦʣʦ ʧʦʪʝʥʮʽʡʥʠʭ ʯʠʥʥʠʢʽʚ ʬʦʨʤʫʚʘʥʥʷ 

ʽʥʬʣʷʮʽʡʥʦʾ ʜʠʥʘʤʽʢʠ ʤʘʢʨʦʟʤʽʥʥʠʤʠ ʨʦʟʚʠʪʢʫ ʤʦʥʝʪʘʨʥʦʛʦ ʽ ʙʶʜʞʝʪʥʦʛʦ 

ʩʝʢʪʦʨʽʚ ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ. 

ʇʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʟʤʽʥʦʶ ʚʥʫʪʨʽʰʥʴʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 

ʙʦʨʛʫ ʚ ʯʘʩʪʠʥʽ ʮʽʥʥʠʭ ʧʘʧʝʨʽʚ ʽ ʘʛʨʝʛʘʪʫ ʄ2 ʤʘʻ ʪʘʢʠʡ ʘʣʛʦʨʠʪʤ. ʈʦʟʤʽʱʝʥʥʷ 

ʆɺɼʇ ʥʘ ʧʝʨʚʠʥʥʦʤʫ ʨʠʥʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʢʦʰʪʽʚ ʢʦʤʝʨʮʽʡʥʠʭ 

ʙʘʥʢʽʚ ʪʘ ʛʨʦʰʦʚʦʾ ʝʤʽʩʽʾ ʅɹʋ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʢʦʰʪʽʚ 
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ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʬʽʥʘʥʩʽʚ ʋʢʨʘʾʥʠ ʡʜʝ ʥʘ ʧʦʢʨʠʪʪʷ ʜʝʬʽʮʠʪʫ ʙʶʜʞʝʪʫ, ʷʢʱʦ 

ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ, ʪʦ ʥʘ ʧʦʢʨʠʪʪʷ ʩʦʮʽʘʣʴʥʠʭ ʚʠʧʣʘʪ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʧʝʨʝʚʘʞʥʫ 

ʯʘʩʪʠʥʫ ʚʠʜʘʪʢʽʚ (ʧʠʪʦʤʘ ʚʘʛʘ ʢʘʧʽʪʘʣʴʥʠʭ ʚʠʜʘʪʢʽʚ ɼʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ 

ʋʢʨʘʾʥʠ ʩʢʣʘʣʘ ʫ 2013 ʨʦʮʽ ʙʣʠʟʴʢʦ 5,8% [6]). ʆʪʨʠʤʘʥʘ ʥʘʩʝʣʝʥʥʷʤ ʛʦʪʽʚʢʘ 

ʚʥʘʩʣʽʜʦʢ ʥʠʟʢʠ ʜʝʧʦʟʠʪʥʦ-ʢʨʝʜʠʪʥʠʭ ʦʧʝʨʘʮʽʡ ʩʪʘʻ ʜʞʝʨʝʣʦʤ ʨʦʟʰʠʨʝʥʥʷ 

ʛʨʦʰʦʚʦʛʦ ʘʛʨʝʛʘʪʫ ʄ2, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʨʠʩʢʦʨʝʥʥʷ ʽʥʬʣʷʮʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ. 

 

4. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʜʝʣʶʚʘʥʥʷ 

 

ɸʥʘʣʽʟ ʢʦʝʬʽʮʽʻʥʪʽʚ ʝʣʘʩʪʠʯʥʦʩʪʽ ʟʤʽʥʠ ɯʉʎ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʟʤʽʥʠ 

ʥʝʟʘʣʝʞʥʠʭ ʬʘʢʪʦʨʽʚ ʤʦʜʝʣʽ (1) ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ (ʙʣʠʟʴʢʦ 

38%) ʤʘʻ ʧʦʢʘʟʥʠʢ ʟʤʽʥʠ ʛʨʦʰʦʚʦʾ ʤʘʩʠ ʄ2. ʅʘʜʘʣʽ ʫ ʧʦʨʷʜʢʫ ʟʥʠʞʝʥʥʷ 

ʨʝʡʪʠʥʛʫ ʚʧʣʠʚʫ ʡʜʫʪʴ ʧʦʢʘʟʥʠʢʠ ʟʤʽʥʠ ʟʥʘʯʝʥʥʷ ʢʫʨʩʫ ʦʙʤʽʥʫ ʜʦ ʛʨʠʚʥʽ 

ʉʐɸ (ʙʣʠʟʴʢʦ 13%) ʽ ʟʤʽʥʠ ʦʙʩʷʛʫ ʚʥʫʪʨʽʰʥʴʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʙʦʨʛʫ ʚ ʯʘʩʪʠʥʽ 

ʮʽʥʥʠʭ ʧʘʧʝʨʽʚ (ʙʣʠʟʴʢʦ 5%). ʗʢʱʦ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʝʤʽʩʽʷ ʛʨʠʚʥʽ ʚ ʋʢʨʘʾʥʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʽʣʴʢʠ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʟʘ ʆɺɼʇ, ʪʦ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʝʬʝʢʪʫ 

ʤʫʣʴʪʠʧʣʽʢʘʪʦʨʘ, 5% ʝʤʽʩʽʾ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 38% ʨʦʟʰʠʨʝʥʥʷ ʧʨʦʧʦʟʠʮʽʾ 

ʛʨʦʰʝʡ. ʊʦʙʪʦ ʩʠʣʘ ʚʧʣʠʚʫ ʦʧʝʨʘʮʽʡ ʟ ʬʽʥʘʥʩʫʚʘʥʥʷ ʜʝʬʽʮʠʪʫ ʙʶʜʞʝʪʫ ʥʘ 

ʧʨʦʧʦʟʠʮʽʶ ʛʨʦʰʝʡ ʚ ʝʢʦʥʦʤʽʮʽ ʋʢʨʘʾʥʠ ʧʝʨʝʚʠʱʫʻ 7,5 ʨʘʟʠ.  

ʇʨʠ ʩʪʨʽʤʢʦʤʫ ʨʦʟʢʨʫʯʫʚʘʥʥʽ ʩʧʽʨʘʣʽ ʜʝʨʞʘʚʥʠʭ ʚʥʫʪʨʽʰʥʽʭ ʟʘʧʦʟʠʯʝʥʴ, 

ʨʠʟʠʢʠ ʥʝʧʦʚʝʨʥʝʥʥʷ ʙʦʨʛʽʚ ʟʥʘʯʥʦ ʧʦʩʣʘʙʣʶʶʪʴ ʤʦʪʠʚʘʮʽʶ ʫʢʣʘʜʘʥʥʷ ʫʛʦʜ 

ʢʫʧʽʚʣʽ-ʧʨʦʜʘʞʫ ʆɺɼʇ ʥʘʚʽʪʴ ʧʦʧʨʠ ʮʽʣʝʩʧʨʷʤʦʚʘʥʝ ʟʙʽʣʴʰʝʥʥʷ 

ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʪʘʢʦʛʦ ʙʦʨʛʦʚʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʙʘʥʢʽʚʩʴʢʠʭ ʫʩʪʘʥʦʚ. 

ɽʬʝʢʪʠʚʥʠʤ ʚʘʞʝʣʝʤ ʧʽʜʚʠʱʝʥʥʷ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʬʽʥʘʥʩʦʚʠʭ ʧʦʩʝʨʝʜʥʠʢʽʚ 

ʱʦʜʦ ʧʨʠʡʥʷʪʪʷ ʧʦʟʠʪʠʚʥʦʛʦ ʨʽʰʝʥʥʷ ʚ ʯʘʩʪʠʥʽ ʧʨʠʜʙʘʥʥʷ ʜʝʨʞʘʚʥʠʭ ʮʽʥʥʠʭ 

ʧʘʧʝʨʽʚ ʻ ʜʦʩʪʫʧ ʜʦ ʜʞʝʨʝʣʘ ʨʝʬʽʥʘʥʩʫʚʘʥʥʷ. ɺ ʫʤʦʚʘʭ ʚʽʜʪʦʢʫ ʙʘʥʢʽʚʩʴʢʠʭ 

ʚʢʣʘʜʽʚ ʧʽʜ ʚʧʣʠʚʦʤ ʢʫʨʩʦʚʦʾ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʟʨʦʩʪʘʥʥʷ ʨʠʟʠʢʽʚ, ʧʨʠʨʦʜʘ 

ʷʢʠʭ ʻ ʥʝ ʣʠʰʝ ʝʢʦʥʦʤʽʯʥʘ, ʘʨʛʫʤʝʥʪ ʨʝʬʽʥʘʥʩʫʚʘʥʥʷ ʥʘʙʫʚʘʻ ʙʽʣʴʰʦʾ 

ʚʘʛʦʤʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʧʝʨʝʜʙʘʯʘʻ ʦʪʨʠʤʘʥʥʷ ʢʦʤʝʨʮʽʡʥʠʤʠ ʙʘʥʢʘʤʠ ʜʝʰʝʚʦʛʦ 

ʛʨʦhʦʚʦʛʦ ʨʝʩʫʨʩʫ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʣʽʢʚʽʜʥʦʩʪʽ (ʧʨʠʨʽʩʪ ʜʝʧʦʟʠʪʽʚ ʨʝʟʠʜʝʥʪʽʚ, 

ʟʘʣʫʯʝʥʠʭ ʜʝʧʦʟʠʪʥʠʤʠ ʢʦʨʧʦʨʘʮʽʷʤʠ (ʢʨʽʤ ʅɹʋ), ʨʦʟʤʽʱʝʥʠʭ ʥʘ ʩʪʨʦʢ ʚʽʜ 

ʦʜʥʦʛʦ ʨʦʢʫ ʽ ʙʽʣʴʰʝ, ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʝʨʽʦʜʫ ʫ 2012 ʨʦʮʽ ʩʢʣʘʚ 22,3%, ʫ 

2013 ʨ. ï 38,4%, ʫ ʪʦʡ ʯʘʩ ʷʢ ʟʘ ʧʽʜʩʫʤʢʘʤʠ ʜʝʚôʷʪʠ ʤʽʩʷʮʽʚ 2014 ʨ. 

ʟʘʬʽʢʩʦʚʘʥʦ ʩʧʘʜ ʘʥʘʣʦʛʽʯʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʥʘ ʨʽʚʥʽ -16,5%). 

ɺʠʟʥʘʯʝʥʘ ʩʭʝʤʘ ʥʘʜʘʥʥʷ ʧʦʟʠʢ ʢʨʝʜʠʪʦʨʦʤ ʦʩʪʘʥʥʴʦʾ ʽʥʩʪʘʥʮʽʾ ʧʦʣʷʛʘʻ 

ʫ ʚʽʜʢʨʠʪʪʽ ʜʦʩʪʫʧʫ ʜʦ ʜʞʝʨʝʣʘ ʨʝʬʽʥʘʥʩʫʚʘʥʥʷ ʣʠʰʝ ʜʣʷ ʦʙʤʝʞʝʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʢʦʤʝʨʮʽʡʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʫʩʪʘʥʦʚ, ʷʢʽ ʻ çʥʘʙʣʠʞʝʥʠʤʠ ʜʦ ʜʝʨʞʘʚʠè, 

ʟʘ ʫʤʦʚʠ ʚʠʢʫʧʫ ʆɺɼʇ, ʱʦ ʫ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʚʠʩʪʫʧʘʶʪʴ ʧʨʝʜʤʝʪʦʤ ʟʘʩʪʘʚʠ. 

ɺʠʢʣʘʜʝʥʽ ʟʘʫʚʘʞʝʥʥʷ ʚʢʘʟʫʶʪʴ ʥʘ ʽʩʥʫʚʘʥʥʷ ʚ ʫʢʨʘʾʥʩʴʢʦʤʫ ʙʘʥʢʽʚʩʴʢʦʤʫ 

ʩʝʢʪʦʨʽ çʧʨʠʚʽʣʝʡʦʚʘʥʠʭè ʬʽʥʘʥʩʦʚʠʭ ʧʦʩʝʨʝʜʥʠʢʽʚ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʨʦʣʴ 

çʛʨʦʰʦʚʦʛʦ ʪʨʘʥʩʤʽʩʽʡʥʦʛʦ ʪʫʥʝʣʶè, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʢʘʯʫʚʘʥʥʷ ʝʤʽʩʽʡʥʦʾ 

ʛʨʠʚʥʽ ʜʦ ʜʝʨʞʢʘʟʥʘʯʝʡʩʪʚʘ ʜʣʷ ʟʛʣʘʜʞʫʚʘʥʥʷ ʩʧʣʝʩʢʽʚ ʬʽʩʢʘʣʴʥʦʛʦ ʨʦʟʨʠʚʫ. 

ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʨʝʬʽʥʘʥʩʫʚʘʥʥʷ ʧʽʜ ʟʘʩʪʘʚʫ ʧʦʧʝʨʝʜʥʴʦ ʚʠʢʫʧʣʝʥʠʭ 

ʆɺɼʇ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʫʪʨʠʤʫʚʘʪʠ ʧʨʦʧʦʟʠʮʽʶ ʛʨʦʰʦʚʦʾ ʤʘʩʠ ʚ ʝʢʦʥʦʤʽʮʽ ʫ 

ʧʦʤʽʨʢʦʚʘʥʦ ʞʦʨʩʪʢʠʭ ʤʝʞʘʭ. ɿ ʜʨʫʛʦʛʦ ʙʦʢʫ, ʚʢʘʟʘʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʟʚʫʞʫʻ 

ʜʦʩʪʫʧ ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʜʦ ʧʦʟʠʯʢʦʚʦʛʦ ʢʘʧʽʪʘʣʫ ʥʘ ʟʘʛʘʣʴʥʠʭ 

ʫʤʦʚʘʭ. ʗʢ ʨʝʟʫʣʴʪʘʪ, ʩʫʪʪʻʚʦʛʦ ʽʥʬʣʷʮʽʡʥʦʛʦ ʪʠʩʢʫ ʥʘ ʛʨʠʚʥʶ ʪʘʢʽ ʦʧʝʨʘʮʽʾ 

ʨʝʬʽʥʘʥʩʫʚʘʥʥʷ ʥʝ ʩʪʚʦʨʶʶʪʴ, ʧʨʠʟʚʦʜʷʯʠ ʣʠʰʝ ʜʦ ʟʨʦʩʪʘʥʥʷ ʧʨʦʮʝʥʪʥʠʭ 
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ʩʪʘʚʦʢ, ʱʦ ʧʦʩʠʣʶʻ ʚʽʜʩʦʪʢʦʚʽ ʨʠʟʠʢʠ ʙʘʥʢʽʚʩʴʢʦʾ ʩʠʩʪʝʤʠ. ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ. 2, 

ʚʽʜʥʦʰʝʥʥʷ ʟʘʣʠʰʢʽʚ ʢʦʰʪʽʚ ʟʘ ʢʨʝʜʠʪʘʤʠ, ʚʠʜʘʥʠʤʠ ʜʝʧʦʟʠʪʥʠʤʠ 

ʢʦʨʧʦʨʘʮʽʷʤʠ, ʜʦ ʦʙʩʷʛʫ ʾʭ ʚʠʤʦʛ ʚ ʯʘʩʪʠʥʽ ʮʽʥʥʠʭ ʧʘʧʝʨʽʚ ʜʦ ʮʝʥʪʨʘʣʴʥʠʭ 

ʦʨʛʘʥʽʚ ʜʝʨʞʘʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʪʷʛʦʤ 2010ï2013 ʨʨ. ʟʥʠʟʠʣʦʩʷ ʤʘʡʞʝ ʫ 

ʜʚʘ ʨʘʟʠ ʽ ʜʦʩʷʛʣʦ ʨʽʚʥʷ ʛʨʦʰʦʚʦʛʦ ʤʫʣʴʪʠʧʣʽʢʘʪʦʨʘ (ʧʨʠʡʥʷʪʦ ʧʦʢʘʟʥʠʢ 

ʄ2/ʄɺ). ʇʽʩʣʷ ʢʨʠʟʦʚʦʛʦ ʧʝʨʽʦʜʫ 2008ï2009 ʨʨ. ʘʤʧʣʽʪʫʜʘ ʢʦʣʠʚʘʥʴ ʟʤʽʥʠ 

ɯʉʎ ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʢʚʘʨʪʘʣʫ ʫ ʢʨʘʾʥʽ ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʚʘʣʘʩʷ ʽ ʜʦʩʷʛʣʘ 

ʩʚʦʛʦ ʤʽʥʽʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘ ʨʽʚʥʽ ʙʣʠʟʴʢʦ ʥʫʣʷ ʚʽʜʩʦʪʢʽʚ ʩʪʘʥʦʤ ʥʘ 

ʩʝʨʝʜʠʥʫ 2012 ʨ. (ʨʠʩ. 2). 

 

ʈʠʩʫʥʦʢ 2 ï ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʤʽʥʠ ɯʉʎ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʠʥʘʤʽʢʦʶ 

ʛʨʦʰʦʚʦʛʦ ʤʫʣʴʪʠʧʣʽʢʘʪʦʨʘ ʽ ʚʽʜʥʦʰʝʥʥʷ ʟʘʣʠʰʢʽʚ ʢʦʰʪʽʚ ʟʘ ʢʨʝʜʠʪʘʤʠ, 

ʚʠʜʘʥʠʤʠ ʜʝʧʦʟʠʪʥʠʤʠ ʢʦʨʧʦʨʘʮʽʷʤʠ, ʜʦ ʦʙʩʷʛʫ ʾʭ ʚʠʤʦʛ ʚ ʯʘʩʪʠʥʽ ʮʽʥʥʠʭ 

ʧʘʧʝʨʽʚ ʜʦ ʮʝʥʪʨʘʣʴʥʠʭ ʦʨʛʘʥʽʚ ʜʝʨʞʘʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

 

ɿ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʱʝʥʘʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʟʘʟʥʘʯʝʥʠʡ 

ʤʝʭʘʥʽʟʤ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ ʢʝʨʦʚʘʥʦʛʦ ʟʚʫʞʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʽʥʬʣʷʮʽʡʥʠʭ 

ʢʦʣʠʚʘʥʴ ʧʨʦʪʷʛʦʤ 2010ï2013 ʨʨ. ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʟʤʝʥʰʝʥʥʷʤ ʪʝʤʧʽʚ ʽʥʬʣʷʮʽʾ 

ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʟ ʤʝʪʦʶ ʧʦʩʣʘʙʣʝʥʥʷ ʜʽʾ ʥʘʜʤʽʨʥʦʛʦ ʽʥʬʣʷʮʽʡʥʦʛʦ ʪʠʩʢʫ, 

ʷʢʠʡ ʩʪʘʚ ʨʝʟʫʣʴʪʘʪʦʤ ʟʨʦʩʪʘʥʥʷ ʝʢʦʥʦʤʽʯʥʦ ʥʝʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʨʽʚʥʷ 

ʜʝʨʞʘʚʥʠʭ ʚʠʪʨʘʪ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʜʝʬʽʮʠʪʫ ʙʶʜʞʝʪʫ  

(-1,8% ɺɺʇ ʫ 2011 ʨ., -3,8% ɺɺʇ ï ʫ 2012 ʨ. ʽ -4,4% ɺɺʇ ï ʫ 2013 ʨ.). ɿʘ 

ʚʠʟʥʘʯʝʥʠʭ ʫʤʦʚ, ʜʣʷ ʫʧʦʚʽʣʴʥʝʥʥʷ ʽʥʬʣʷʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʝʢʦʥʦʤʽʮʽ 

ʋʢʨʘʾʥʠ ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ ʧʨʦʚʝʩʪʠ ʢʦʨʝʛʫʚʘʥʥʷ ʙʶʜʞʝʪʥʦ-ʧʦʜʘʪʢʦʚʦʾ 

ʧʦʣʽʪʠʢʠ ʥʘ ʧʨʝʜʤʝʪ ʚʞʠʪʪʷ ʟʘʭʦʜʽʚ ʱʦʜʦ ʩʢʦʨʦʯʝʥʥʷ ʙʶʜʞʝʪʥʠʭ ʚʠʪʨʘʪ. 

ʅʘʪʦʤʽʩʪʴ, ʚʢʘʟʘʥʽ ʟʘʭʦʜʠ ʥʝ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ, ʘ ʦʩʥʦʚʥʽ 

ʟʫʩʠʣʣʷ ʙʫʣʦ ʟʦʩʝʨʝʜʞʝʥʦ ʥʘ ʩʪʨʠʤʫʚʘʥʥʽ ʽʥʬʣʷʮʽʾ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʰʪʫʯʥʠʭ ʦʙʤʝʞʝʥʴ ʽ ʜʦʟʚʦʣʽʚ ʥʘ ʨʠʥʢʫ ʛʨʦʰʝʡ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʘʭʦʜʽʚ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʨʽʚʥʝʤ ʮʽʥ ʚ ʝʢʦʥʦʤʽʮʽ ʋʢʨʘʾʥʠ ʥʘʨʘʟʽ 

ʚʠʷʚʠʣʦʩʷ ʣʠʰʝ ʚʽʜʪʝʨʤʽʥʫʚʘʥʥʷʤ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʟʨʦʩʪʘʥʥʷ ʜʝʬʽʮʠʪʫ 

ʙʶʜʞʝʪʫ, ʷʢʘ ʩʪʘʣʘ çʙʦʤʙʦʶ ʫʧʦʚʽʣʴʥʝʥʦʾ ʜʽʾè, ʢʘʪʘʣʽʟʘʪʦʨʦʤ ʚʠʙʫʭʫ ʷʢʦʾ 

ʩʪʘʣʦ ʩʪʨʽʤʢʝ ʟʥʝʮʽʥʝʥʥʷ ʛʨʠʚʥʽ ʟ ʧʦʯʘʪʢʫ 2014 ʨ. ɼʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʮʠʭ 
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ʟʘʫʚʘʞʝʥʴ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʪʝʩʪ ʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʨʝʛʨʝʩʽʾ (1), ʷʢʠʡ ʚ 

ʝʢʦʥʦʤʝʪʨʠʮʽ ʥʦʩʠʪʴ ʥʘʟʚʫ CUSUM (ʘʥʛʣ.: cumulative sum control test for 

stability of parameters). ʈʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 3.  

 

ʈʠʩʫʥʦʢ 3 ï ʈʝʟʫʣʴʪʘʪʠ CUSUM ʪʝʩʪʫ ʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʨʝʛʨʝʩʽʾ (1) 

 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ. 3, ʟ 2008 ʧʦ 2013 ʨʨ. ʨʦʟʨʘʭʫʥʢʦʚʽ ʟʥʘʯʝʥʥʷ ʟʤʽʥʠ ɯʉʎ 

ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʽʜ ʬʘʢʪʠʯʥʠʭ ʫ ʧʦʟʠʪʠʚʥʠʡ ʙʽʢ, ʟ ʤʘʢʩʠʤʽʟʘʮʽʻʶ ʫ 2010 ʨ. ɿ 

70% ʜʦʩʪʦʚʽʨʥʽʩʪʶ (1) ʽʥʬʣʷʮʽʷ ʩʧʦʞʠʚʯʠʭ ʮʽʥ ʚ ʋʢʨʘʾʥʽ ʧʨʦʪʷʛʦʤ 2008ï

2013 ʨʨ. ʤʘʣʘ ʙʫʪʠ ʙʽʣʴʰʦʶ ʚʽʜ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ, ʟʘʬʽʢʩʦʚʘʥʠʭ ʩʣʫʞʙʦʶ 

ʩʪʘʪʠʩʪʠʢʠ. ʅʝʭʪʫʚʘʥʥʷ ʪʘʢʦʶ ʨʦʟʙʽʞʥʽʩʪʶ, ʟʘ ʫʤʦʚʠ ʟʚʦʣʽʢʘʥʥʷ ʟ 

ʚʠʨʽʰʝʥʥʷʤ ʧʨʦʙʣʝʤʠ ʟʨʦʩʪʘʶʯʦʛʦ ʬʽʩʢʘʣʴʥʦʛʦ ʨʦʟʨʠʚʫ, ʨʘʥʦ ʯʠ ʧʽʟʥʦ ʤʘʣʦ 

ʜʘʪʠʩʷ ʚʟʥʘʢʠ ʰʣʷʭʦʤ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʩʧʦʞʠʚʯʠʭ ʮʽʥ, ʱʦ ʡ 

ʚʽʜʙʫʣʦʩʷ ʫ 2014 ʨ. 

 

ɺʠʩʥʦʚʢʠ 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʠʯʠʥ ʪʘ ʥʘʩʣʽʜʢʽʚ ʬʦʨʤʫʚʘʥʥʷ ʽʥʬʣʷʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚ 

ʋʢʨʘʾʥʽ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʛʦ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʧʘʨʘʪʫ 

ʧʦʢʘʟʘʣʦ ʚʠʨʘʟʥʝ ʜʦʤʽʥʫʚʘʥʥʷ ʩʝʨʝʜ ʯʠʥʥʠʢʽʚ ʚʧʣʠʚʫ ʥʘ ʟʤʽʥʫ ɯʉʎ ʦʙʩʷʛʽʚ 

ʬʽʥʘʥʩʫʚʘʥʥʷ ʜʝʬʽʮʠʪʫ ʙʶʜʞʝʪʫ ʟʘ ʨʘʭʫʥʦʢ ʟʘʧʦʟʠʯʝʥʴ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ 

ʨʠʥʢʫ ʢʘʧʽʪʘʣʫ. ʅʘʨʦʱʫʚʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʙʦʨʛʫ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʝʨʝʚʘʞʥʦ ʰʣʷʭʦʤ ʨʦʟʤʽʱʝʥʥʷ ʥʘ ʧʝʨʚʠʥʥʦʤʫ ʨʠʥʢʫ ʆɺɼʇ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʟʘʟʥʘʯʝʥʦʛʦ ʙʦʨʛʦʚʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘ ʷʢ ʬʽʥʘʥʩʦʚʦʛʦ ʜʞʝʨʝʣʘ ʧʦʢʨʠʪʪʷ 

ʧʦʪʦʯʥʠʭ ʚʠʜʘʪʢʽʚ ʙʶʜʞʝʪʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʰʠʨʝʥʥʷ ʧʨʦʧʦʟʠʮʽʾ ʛʨʦʰʦʚʦʾ 

ʤʘʩʠ, ʷʢʘ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʻ ʦʜʥʠʤ ʽʟ ʯʠʥʥʠʢʽʚ ʽʥʬʣʷʮʽʾ. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ 
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ʧʦʙʫʜʦʚʠ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʾ ʨʝʛʨʝʩʽʾ ʨʦʟʨʘʭʫʥʢʫ ʟʤʽʥʠ ɯʉʎ ʜʘʚ ʤʦʞʣʠʚʽʩʪʴ 

ʦʙˇʨʫʥʪʫʚʘʪʠ ʽʩʥʫʚʘʥʥʷ ʥʘʜʤʽʨʥʦʛʦ ʽʥʬʣʷʮʽʡʥʦʛʦ ʪʠʩʢʫ, ʷʢʠʡ ʤʘʚ ʤʽʩʮʝ ʧʽʩʣʷ 

ʢʨʠʟʦʚʦʛʦ ʧʝʨʽʦʜʫ 2008ï2009 ʨʨ. ʽ ʧʨʦʜʦʚʞʫʚʘʚʩʷ ʜʦ ʢʽʥʮʷ 2013 ʨ. ɿʨʦʩʪʘʥʥʷ 

ʙʶʜʞʝʪʥʦʛʦ ʜʠʩʙʘʣʘʥʩʫ ʚ ʫʤʦʚʘʭ ʩʧʦʚʽʣʴʥʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʜʠʥʘʤʽʢʠ ʧʦʨʷʜ 

ʽʟ ʩʪʨʽʤʢʠʤʠ ʪʝʤʧʘʤʠ ʟʥʝʮʽʥʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʛʨʦʰʦʚʦʾ ʦʜʠʥʠʮʽ ʚ ʋʢʨʘʾʥʽ 

ʩʪʘʣʠ ʧʨʦʚʽʜʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʭʽʜʥʦʛʦ ʽʥʬʣʷʮʽʡʥʦʛʦ ʪʨʝʥʜʫ ʫ 

2014 ʨ. ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʦʙʨʘʥʦʾ ʪʝʤʘʪʠʢʠ ʩʣʽʜ ʟʦʩʝʨʝʜʠʪʠ ʥʘ 

ʜʝʪʘʣʴʥʦʤʫ ʤʦʜʝʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ʽʥʬʣʷʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʋʢʨʘʾʥʽ ʫ ʨʦʟʨʽʟʽ 

ʚʠʟʥʘʯʝʥʠʭ ʬʘʢʪʦʨʽʚ ʟ ʦʧʠʩʦʤ ʧʨʠʯʠʥ ʪʘ ʥʘʩʣʽʜʢʽʚ ʚʠʷʚʣʝʥʠʭ ʜʠʩʧʨʦʧʦʨʮʽʡ, 

ʷʢʽ ʚʘʨʪʦ ʨʦʟʰʠʨʠʪʠ ʜʦ ʨʽʚʥʷ ʽʥʰʠʭ ʽʥʩʪʠʪʫʮʽʡʥʠʭ ʩʝʢʪʦʨʽʚ. 
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ʋɼʂ 519.7  

 

ɼ.ɸ. ʆʄɽʃʔʗʅʏʀʂ.ɸ. ʆʄɽʃʔʗʅʏʀʂ 

 

ɸɻɽʅʊʅʆ-ʆʈɯɭʅʊʆɺɸʅɯ ʄʆɼɽʃɯ ʆɹʏʀʉʃʖɺɸʃʔʅʆɰ 

ɽʂʆʅʆʄɯʂʀ: ʆʉʆɹʃʀɺʆʉʊɯ, ʇɽʈɽɺɸɻʀ ɯ ʅɽɼʆʃɯʂʀ 

 

ɸʥʦʪʘʮʽʷ. ʈʦʟʛʣʷʜʘʶʪʴʩʷ ʦʩʥʦʚʥʽ ʧʽʜʭʦʜʠ ʜʦ ʨʦʟʨʦʙʢʠ ʘʛʝʥʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʠʭ ʤʦʜʝʣʝʡ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ. ɺʠʟʥʘʯʘʶʪʴʩʷ 

ʭʘʨʘʢʪʝʨʥʽ ʨʠʩʠ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʤʦʜʝʣʝʡ (ɸʆʄ). ʅʘʚʦʜʷʪʴʩʷ 

ʦʩʥʦʚʥʽ ʮʽʣʽ ʩʪʚʦʨʝʥʥʷ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʤʦʜʝʣʝʡ. ʇʦʷʩʥʶʶʪʴʩʷ 

ʜʝʷʢʽ ʩʧʦʩʦʙʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ɸʆʄ ʪʘ ʚʠʜʽʣʷʶʪʴʩʷ ʙʘʟʦʚʽ ʪʠʧʠ ɸʆʄ. 

ʆʙʛʦʚʦʨʝʥʽ ʦʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ɸʆʄ. ʅʘʚʝʜʝʥʦ ʢʦʨʦʪʢʠʡ 

ʦʛʣʷʜ ʤʦʜʝʣʽ EURACE. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʤʘʪʝʤʘʪʠʯʥʘ ʝʢʦʥʦʤʽʢʘ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʝʢʦʥʦʤʽʯʥʽ ʽ 

ʩʦʮʽʘʣʴʥʽ ʘʛʝʥʪʠ. 

 

ɺʩʪʫʧ 

 

ɸʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʝʢʦʥʦʤʽʢʠ ï ʮʝ ʛʘʣʫʟʴ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʝʪʦʜʠ ʧʦʚʝʜʽʥʢʦʚʦʾ ʝʢʦʥʦʤʽʢʠ, ʪʝʦʨʽʾ ʤʝʨʝʞ, 

ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʪʝʦʨʽʾ ʭʘʦʩʫ, ʘ ʪʘʢʦʞ ʽʜʝʾ, ʟʘʧʦʟʠʯʝʥʽ ʟ ʬʽʟʠʢʠ, 

ʢʦʛʥʽʪʠʚʥʦʾ ʧʩʠʭʦʣʦʛʽʾ, ʙʽʦʣʦʛʽʾ ʪʘ ʽʥʰʠʭ ʧʨʠʨʦʜʥʠʯʠʭ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʥʘʫʢ [1]. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ ʢʦʤʧôʶʪʝʨʥʠʭ ʥʘʫʢ ʨʦʟʨʦʙʥʠʢʠ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ 

ʝʢʦʥʦʤʽʯʥʠʭ ʤʦʜʝʣʝʡ ʥʘʤʘʛʘʶʪʴʩʷ ʩʪʚʦʨʠʪʠ ʪʘʢʫ ʢʦʤʧôʶʪʝʨʥʫ ʩʠʤʫʣʷʮʽʶ 

ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ, ʚ ʷʢʽʡ ʤʦʞʥʘ ʙʫʜʝ ʧʝʨʝʚʽʨʷʪʠ ʥʘʩʣʽʜʢʠ ʨʽʟʥʠʭ ʩʮʝʥʘʨʽʾʚ ʜʽʡ 

ʪʘ ʚʠʙʠʨʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʥʘʧʨʷʤ, ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʦʟʚʠʪʦʢ ʝʢʦʥʦʤʽʯʥʠʭ 

ʩʠʩʪʝʤ, ʘʥʘʣʽʟʫʚʘʪʠ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʽ ʟʚôʷʟʢʠ ʤʽʞ ʟʤʽʥʥʠʤʠ. ʇʨʝʜʤʝʪʦʤ 

ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʻ ʧʠʪʘʥʥʷ ʧʨʠʡʥʷʪʪʷ ʦʧʪʠʤʘʣʴʥʠʭ 

ʨʽʰʝʥʴ ʚʽʜʧʦʚʽʜʘʣʴʥʠʤʠ ʦʩʦʙʘʤʠ ʧʨʠ ʫʷʚʣʝʥʥʽ ʧʨʦ ʝʢʦʥʦʤʽʢʫ ʷʢ ʩʢʣʘʜʥʫ 

ʘʜʘʧʪʠʚʥʫ ʩʠʩʪʝʤʫ, ʧʦʚʝʜʽʥʢʘ ʷʢʦʾ ʬʦʨʤʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʤʥʦʞʠʥʥʠʭ 

ʚʟʘʻʤʦʜʽʡ ʘʛʝʥʪʽʚ, ʱʦ ʤʘʶʪʴ ʨʽʟʥʫ ʧʦʚʝʜʽʥʢʫ, ʟʜʘʪʥʽʩʪʴ ʜʦ ʥʘʚʯʘʥʥʷ ʪʘ ʻ 

ʛʝʪʝʨʦʛʝʥʥʠʤʠ ʟʘ ʩʚʦʻʶ ʧʨʠʨʦʜʦʶ. 

ʄʝʪʘ ʩʪʘʪʪʽ ï ʨʦʟʛʣʷʥʫʪʠ ʨʷʜ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʽʚ ʫ ʨʦʟʨʦʙʮʽ ʪʘ 

ʜʦʩʣʽʜʞʝʥʥʽ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʤʦʜʝʣʝʡ (ɸʆʄ), ʘ ʪʘʢʦʞ ʦʩʦʙʣʠʚʦʩʪʽ, 

ʢʦʤʧʦʥʝʥʪʠ ʪʘ ʚʠʜʠ ʟʘʟʥʘʯʝʥʠʭ ʤʦʜʝʣʝʡ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ. 

 

1. ʑʦ ʪʘʢʝ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ ʤʦʜʝʣʽ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ?  

 

ʇʝʨʰʘ ɸʆʄ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʱʝ ʚ ʢʽʥʮʽ 1940-ʭ ʨʦʢʽʚ, ʧʨʦʪʝ ʚ ʩʦʮʽʘʣʴʥʠʭ 

ʩʠʩʪʝʤʘʭ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʧʽʜʭʽʜ ʚʧʝʨʰʝ ʧʦʯʘʚ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʣʘʫʨʝʘʪ 

ʅʦʙʝʣʽʚʩʴʢʦʾ ʧʨʝʤʽʾ ʊ. ʐʝʣʣʽʥʛ. ɺʽʥ ʟʘʧʨʦʧʦʥʫʚʘʚ ɸʆʄ ʨʘʩʦʚʦʾ ʩʝʛʨʝʛʘʮʽʾ 

ʥʘʩʝʣʝʥʥʷ ʤʽʩʪ ʪʘ ʫʟʘʛʘʣʴʥʠʚ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚ ʢʥʠʟʽ çʄʽʢʨʦʤʦʪʠʚʠ ʪʘ 

ʤʘʢʨʦʧʦʚʝʜʽʥʢʘè (1978). ʐʠʨʦʢʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ɸʆʄ ʥʘʙʫʣʠ ʫ 1990-ʭ 

ʨʦʢʘʭ ʯʝʨʝʟ ʙʫʨʭʣʠʚʝ ʟʨʦʩʪʘʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ.  
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ɸʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʦʙʯʠʩʣʶʚʘʣʴʥʘ ʝʢʦʥʦʤʽʢʘ ï ʮʝ ʜʠʩʮʠʧʣʽʥʘ, ʱʦ 

ʚʠʚʯʘʻ ʝʢʦʥʦʤʽʯʥʽ ʧʨʦʮʝʩʠ, ʷʢʽ ʤʦʜʝʣʶʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʠʥʘʤʽʯʥʠʭ 

ʩʠʩʪʝʤ ʚʟʘʻʤʦʜʽʶʯʠʭ ʘʛʝʥʪʽʚ. ʇʽʜ çʘʛʝʥʪʦʤè ʪʫʪ ʨʦʟʫʤʽʻʪʴʩʷ ʩʫʪʥʽʩʪʴ, ʷʢʘ ʻ 

ʦʩʥʦʚʥʠʤ ʝʣʝʤʝʥʪʦʤ ʰʪʫʯʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʙʦʨʦʤ 

ʦʟʥʘʢ (ʜʘʥʠʭ) ʽ ʤʝʪʦʜʽʚ ʧʦʚʝʜʽʥʢʠ. ʄʦʞʣʠʚʠʤʠ ʧʨʠʢʣʘʜʘʤʠ ʘʛʝʥʪʽʚ ʻ ʽʥʜʠʚʽʜʠ 

(ʩʧʦʞʠʚʘʯʽ, ʨʦʙʽʪʥʠʢʠ), ʩʦʮʽʘʣʴʥʽ ʛʨʫʧʠ (ʩʽʤôʾ, ʬʽʨʤʠ, ʫʨʷʜʦʚʽ ʘʛʝʥʮʽʾ), 

ʽʥʩʪʠʪʫʪʠ (ʨʠʥʢʠ, ʨʝʛʫʣʷʪʦʨʥʽ ʩʠʩʪʝʤʠ), ʙʽʦʣʦʛʽʯʥʽ (ʧʦʩʽʚʠ, ʭʫʜʦʙʘ, ʣʽʩʠ) ʪʘ 

ʬʽʟʠʯʥʽ (ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʧʦʛʦʜʘ, ʛʝʦʛʨʘʬʽʯʥʠʡ ʨʝʛʽʦʥ) ʩʫʪʥʦʩʪʽ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʜʽʘʧʘʟʦʥ ʤʦʞʣʠʚʠʭ ʘʛʝʥʪʽʚ ʚʢʣʶʯʘʻ ʷʢ ʘʢʪʠʚʥʽ ʦʙôʻʢʪʠ, ʱʦ ʟʙʠʨʘʶʪʴ 

ʜʘʥʽ, ʧʨʠʡʤʘʶʪʴ ʨʽʰʝʥʥʷ ʽ ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʥʘʚʯʘʪʠʩʷ, ʪʘʢ ʽ ʧʘʩʠʚʥʽ ʩʫʪʥʦʩʪʽ 

ʙʝʟ ʢʦʛʥʽʪʠʚʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ. ʂʨʽʤ ʪʦʛʦ, ʘʛʝʥʪʠ ʤʦʞʫʪʴ ʩʢʣʘʜʘʪʠʩʷ ʟ ʽʥʰʠʭ 

ʘʛʝʥʪʽʚ, ʫʪʚʦʨʶʶʯʠ ʽʻʨʘʨʭʽʯʥʽ ʢʦʥʩʪʨʫʢʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʘʛʝʥʪ-ʬʽʨʤʘ ʤʦʞʝ 

ʩʢʣʘʜʘʪʠʩʷ ʟ ʘʛʝʥʪʽʚ-ʧʨʘʮʽʚʥʠʢʽʚ.  

ʈʦʟʨʦʙʥʠʢ ɸʆʄ ʟʘʜʘʻ ʧʦʯʘʪʢʦʚʠʡ ʩʪʘʥ ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʩʪʝʤʠ, 

ʚʠʟʥʘʯʘʶʯʠ ʜʣʷ ʢʦʞʥʦʛʦ ʘʛʝʥʪʫ ʡʦʛʦ ʧʦʯʘʪʢʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʤʝʪʦʜʠ 

ʧʦʚʝʜʽʥʢʠ, ʘ ʪʘʢʦʞ ʩʪʫʧʽʥʴ ʜʦʩʪʫʧʥʦʩʪʽ ʮʽʻʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʽʥʰʠʭ ʘʛʝʥʪʽʚ. 

ɼʘʥʽ (ʘʙʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ) ʘʛʝʥʪʫ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʘʪʨʠʙʫʪʠ ʪʠʧʫ (ʩʚʽʪ, 

ʨʠʥʦʢ, ʬʽʨʤʘ, ʩʧʦʞʠʚʘʯ), ʩʪʨʫʢʪʫʨʥʽ ʘʪʨʠʙʫʪʠ (ʛʝʦʛʨʘʬʽʯʥʝ ʧʦʣʦʞʝʥʥʷ, 

ʬʫʥʢʮʽʷ ʚʠʪʨʘʪ, ʬʫʥʢʮʽʷ ʢʦʨʠʩʥʦʩʪʽ) ʪʘ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʘʪʨʠʙʫʪʠ ʽʥʰʠʭ 

ʘʛʝʥʪʽʚ (ʟʦʢʨʝʤʘ, ʾʭʥʽ ʘʜʨʝʩʠ). ʄʝʪʦʜʠ ʘʛʝʥʪʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʩʦʮʽʘʣʴʥʠʤʠ 

(ʥʘʧʨʠʢʣʘʜ, ʨʠʥʢʦʚʽ ʧʨʦʪʦʢʦʣʠ) ʪʘ ʧʨʠʚʘʪʥʠʤʠ. ʇʨʠʢʣʘʜʘʤʠ ʦʩʪʘʥʥʽʭ ʻ 

ʩʪʨʘʪʝʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʮʽʥʦʫʪʚʦʨʝʥʥʷ, ʘʣʛʦʨʠʪʤʠ ʥʘʚʯʘʥʥʷ ʟ ʤʝʪʦʶ 

ʦʥʦʚʣʝʥʥʷ ʩʪʨʘʪʝʛʽʡ ʪʘ ʤʝʪʦʜʠ ʟʤʽʥʠ ʤʝʪʦʜʽʚ. ʇʽʜʩʫʤʢʦʚʘ ɸʆʄ ʤʘʻ ʙʫʪʠ 

ʜʠʥʘʤʽʯʥʦ ʧʦʚʥʦʶ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʟʤʦʜʝʣʴʦʚʘʥʘ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ 

ʨʦʟʚʠʚʘʪʠʩʷ ʚ ʯʘʩʽ ʚʠʢʣʶʯʥʦ ʰʣʷʭʦʤ ʚʟʘʻʤʦʜʽʡ ʾʾ ʘʛʝʥʪʽʚ, ʙʝʟ ʧʦʜʘʣʴʰʠʭ 

ʚʪʨʫʯʘʥʴ ʨʦʟʨʦʙʥʠʢʘ [2]. 

 

2. ʍʘʨʘʢʪʝʨʥʽ ʨʠʩʠ ɸʆʄ 

 

ɸʆʄ ʤʘʶʪʴ ʨʷʜ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴ ʾʭ ʚʽʜ ʽʥʰʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʤʦʜʝʣʝʡ. ɰʤ ʧʨʠʪʘʤʘʥʥʽ ʪʘʢʽ ʦʩʥʦʚʥʽ ʨʠʩʠ: 

ï ʇʦʛʣʷʜ çʟʥʠʟʫ ʜʦʛʦʨʠè. ʄʘʢʨʦʜʠʥʘʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʦʞʥʘ ʧʨʘʚʠʣʴʥʦ 

ʟʨʦʟʫʤʽʪʠ ʪʽʣʴʢʠ ʷʢ ʨʝʟʫʣʴʪʘʪ ʤʽʢʨʦʜʠʥʘʤʽʢʠ ʘʛʝʥʪʽʚ. ɸʛʨʝʛʦʚʘʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʚʠʥʠʢʘʶʪʴ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʦʚʪʦʨʶʚʘʥʠʭ ʚʟʘʻʤʦʜʽʡ ʤʽʞ ʧʨʦʩʪʠʤʠ ʘʛʝʥʪʘʤʠ, ʘ ʥʝ 

ʚʥʘʩʣʽʜʦʢ ʚʠʤʦʛ ʨʘʮʽʦʥʘʣʴʥʦʩʪʽ ʪʘ ʨʽʚʥʦʚʘʛʠ, ʷʢ ʧʨʠʧʫʩʢʘʻʪʴʩʷ ʚ ʢʣʘʩʠʯʥʠʭ 

ʤʦʜʝʣʷʭ. 

ï ɻʝʪʝʨʦʛʝʥʥʽʩʪʴ. ɸʛʝʥʪʠ ʟʘʚʞʜʠ ʥʝʦʜʥʦʨʽʜʥʽ ʟʘ ʚʩʽʤʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ï ʅʝʣʽʥʽʡʥʽʩʪʴ. ʍʘʨʘʢʪʝʨ ʚʟʘʻʤʦʜʽʡ ʤʽʞ ʘʛʝʥʪʘʤʠ ʥʝʣʽʥʽʡʥʠʡ, ʘ ʦʪʞʝ, ʽ 

ʭʘʨʘʢʪʝʨ ʟʚôʷʟʢʫ ʤʽʞ ʨʽʚʥʝʤ ʤʦʜʝʣʽ ʪʘ ʤʘʢʨʦʨʽʚʥʝʤ ʪʘʢʦʞ ʥʝʣʽʥʽʡʥʠʡ. 

ï ɽʥʜʦʛʝʥʥʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʘʛʝʥʪʘʤʠ. ʈʽʰʝʥʥʷ, ʱʦ ʧʨʠʡʤʘʶʪʴʩʷ 

ʘʛʝʥʪʦʤ ʚ ʧʦʪʦʯʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʭʘʥʽʟʤʫ ʘʜʘʧʪʠʚʥʠʭ 

ʦʯʽʢʫʚʘʥʴ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʰʝʥʴ ʨʝʰʪʠ ʘʛʝʥʪʽʚ ʫ ʧʦʧʝʨʝʜʥʽ ʤʦʤʝʥʪʠ ʯʘʩʫ. 

ï ʆʙʤʝʞʝʥʘ ʨʘʮʽʦʥʘʣʴʥʽʩʪʴ. ʏʝʨʝʟ ʥʘʜʟʚʠʯʘʡʥʫ ʩʢʣʘʜʥʽʩʪʴ ʩʝʨʝʜʦʚʠʱ 

ʚʟʘʻʤʦʜʽʾ ʝʢʦʥʦʤʽʯʥʠʭ ʘʛʝʥʪʽʚ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʨʘʮʽʦʥʘʣʴʥʽʩʪʴ ʻ ʥʝ 

ʚʽʨʦʛʽʜʥʠʤ. ɸʛʝʥʪʘʤ ʥʘʜʘʶʪʴʩʷ, ʱʦʥʘʡʙʽʣʴʰʝ, ʜʝʷʢʽ ʣʦʢʘʣʴʥʽ ʽ ʯʘʩʪʢʦʚʽ (ʫ 

ʧʨʦʩʪʦʨʽ ʡ ʯʘʩʽ) ʧʨʠʥʮʠʧʠ ʨʘʮʽʦʥʘʣʴʥʦʩʪʽ, ʘʙʦ çʤʽʦʧʽʯʥʽè ʦʧʪʠʤʽʟʘʮʽʡʥʽ 

ʧʨʘʚʠʣʘ. 

ï ɿʜʘʪʥʽʩʪʴ ʜʦ ʥʘʚʯʘʥʥʷ. ɸʛʝʥʪʠ ʚ ʤʦʜʝʣʽ ʥʘʚʯʘʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʥʝʩʢʽʥʯʝʥʥʦʛʦ ʧʦʰʫʢʫ ʚ ʜʠʥʘʤʽʯʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. ʇʦʯʘʪʢʦʚʦ ʘʛʝʥʪʠ ʥʝ 
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ʥʘʜʽʣʝʥʽ ʞʦʜʥʠʤʠ ʟʥʘʥʥʷʤʠ ʧʨʦ ʩʪʨʫʢʪʫʨʫ ʩʝʨʝʜʦʚʠʱʘ, ʘʣʝ ʚʦʥʠ ʤʘʶʪʴ 

ʟʜʘʪʥʽʩʪʴ ʨʦʟʚʠʥʫʪʠ ʩʚʦʻ ʫʷʚʣʝʥʥʷ ʧʨʦ ʥʝʾ. ɺʚʝʜʝʥʥʷ ʥʦʚʠʭ ʦʙôʻʢʪʽʚ ʟʤʽʥʶʻ 

ʮʶ ʩʪʨʫʢʪʫʨʫ, ʘ ʦʪʞʝ, ʡ ʚʠʥʘʛʦʨʦʜʫ ʟʘ ʜʽʾ ʘʛʝʥʪʽʚ, ʱʦ ʧʽʜʪʨʠʤʫʻ 

ʥʝʩʢʽʥʯʝʥʥʽʩʪʴ ʧʦʰʫʢʫ. 

ï ɯʩʪʠʥʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ. ɸʆʄ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʝʟʚʦʨʦʪʥʦʶ 

ʜʠʥʘʤʽʢʦʶ: ʩʪʘʥ ʩʠʩʪʝʤʠ ʨʦʟʚʠʚʘʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʧʨʦʡʜʝʥʦʾ ʪʨʘʻʢʪʦʨʽʾ, ʱʦ 

ʯʘʩʪʢʦʚʦ ʻ ʥʘʩʣʽʜʢʦʤ ʘʜʘʧʪʠʚʥʠʭ ʦʯʽʢʫʚʘʥʴ, ʦʩʢʽʣʴʢʠ ʘʛʝʥʪʠ ʚʦʣʦʜʽʶʪʴ 

ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʤʠʥʫʣʝ ʪʘ ʬʦʨʤʫʶʪʴ ʥʘ ʾʾ ʦʩʥʦʚʽ ʦʯʽʢʫʚʘʥʥʷ ʤʘʡʙʫʪʥʴʦʛʦ. 

ï ʇʦʩʪʽʡʥʽ ʝʥʜʦʛʝʥʥʽ ʽʥʥʦʚʘʮʽʾ. ʉʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʩʠʩʪʝʤʠ ʟʘʚʞʜʠ 

ʥʝʩʪʘʮʽʦʥʘʨʥʽ. ʅʝʧʝʨʝʨʚʥʝ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʚ ʮʠʭ ʩʠʩʪʝʤʘʭ ʽ ʬʦʨʤʫʚʘʥʥʷ 

ʥʦʚʠʭ ʪʠʧʽʚ ʧʦʚʝʜʽʥʢʠ ʻ ʩʠʣʦʶ, ʱʦ ʩʪʠʤʫʣʶʻ ʥʘʚʯʘʥʥʷ ʪʘ ʘʜʘʧʪʘʮʽʶ ʘʛʝʥʪʽʚ. 

ï ʉʘʤʦʦʨʛʘʥʽʟʘʮʽʷ. ɿʘʚʜʷʢʠ ʮʠʢʣʘʤ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ ʚ ɸʆʄ ʤʦʞʝ 

ʚʠʥʠʢʘʪʠ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʷ ʘʛʝʥʪʽʚ. ɺʦʥʠ ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠ ʪʘʢʽ ʩʪʨʫʢʪʫʨʠ, 

ʷʢ ʧʽʜʛʨʫʧʠ ʘʙʦ ʣʦʢʘʣʴʥʽ ʤʝʨʝʞʽ ʘʛʝʥʪʽʚ. ɺ ʪʘʢʠʭ ʩʪʨʫʢʪʫʨʘʭ ʦʢʨʝʤʽ ʯʣʝʥʠ 

ʧʦʧʫʣʷʮʽʾ ʘʛʝʥʪʽʚ ʫ ʧʝʚʥʦʤʫ ʩʝʥʩʽ ʩʪʘʶʪʴ ʙʣʠʞʯʠʤʠ ʜʦ ʦʜʥʠʭ ʽʥʜʠʚʽʜʽʚ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʥʽʞ ʜʦ ʽʥʰʠʭ. ʎʽ ʩʪʨʫʢʪʫʨʠ ʚʟʘʻʤʦʜʽʾ ʩʘʤʽ 

ʤʦʞʫʪʴ ʝʥʜʦʛʝʥʥʦ ʟʤʽʥʶʚʘʪʠʩʷ ʫ ʯʘʩʽ, ʦʩʢʽʣʴʢʠ ʘʛʝʥʪʠ ʩʘʤʽ ʩʪʨʘʪʝʛʽʯʥʦ 

ʚʠʨʽʰʫʶʪʴ ʟ ʢʠʤ ʚʟʘʻʤʦʜʽʷʪʠ, ʦʨʽʻʥʪʫʶʯʠʩʴ ʥʘ ʦʯʽʢʫʚʘʥʫ ʚʠʥʘʛʦʨʦʜʫ. 

ï ʄʝʭʘʥʽʟʤʠ ʨʠʥʢʦʚʦʛʦ ʚʽʜʙʦʨʫ. ɸʛʝʥʪʠ, ʷʢ ʧʨʘʚʠʣʦ, ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ 

ʤʝʭʘʥʽʟʤ ʨʠʥʢʦʚʦʛʦ ʚʽʜʙʦʨʫ. ʂʨʠʪʝʨʽʾ ʩʝʣʝʢʮʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʩʢʣʘʜʥʠʤʠ ʽ 

ʙʘʛʘʪʦʚʠʤʽʨʥʠʤʠ [3]. 

 

3. ʎʽʣʽ ʩʪʚʦʨʝʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ɸʆʄ 

 

ʆʩʥʦʚʥʠʤʠ ʮʽʣʷʤʠ ʩʪʚʦʨʝʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ɸʆʄ ʚʚʘʞʘʶʪʴʩʷ [5]:  

ï ɽʤʧʽʨʠʯʥʝ ʟʥʘʥʥʷ. ʗʢʱʦ ʜʦʩʣʽʜʥʠʢ ʩʪʘʚʠʪʴ ʟʘ ʤʝʪʫ ʝʤʧʽʨʠʯʥʝ ʧʽʟʥʘʥʥʷ 

ʩʚʽʪʫ, ʚʽʥ ʰʫʢʘʻ ʚʽʜʧʦʚʽʜʴ ʥʘ ʪʘʢʝ ʟʘʧʠʪʘʥʥʷ: ʯʦʤʫ ʦʢʨʝʤʽ ʤʘʩʦʚʽ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʠʥʠʢʘʶʪʴ ʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʥʘʚʽʪʴ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʢʦʥʪʨʦʣʶ 

ʟʛʦʨʠ? ʇʨʠʢʣʘʜʦʤ ʪʘʢʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʻ ʦʚʘʮʽʾ ʫ ʪʝʘʪʨʽ, ʩʦʮʽʘʣʴʥʽ ʥʦʨʤʠ, 

ʪʦʨʛʦʚʽ ʤʝʨʝʞʽ ʪʦʱʦ. ʇʦʷʩʥʝʥʥʷ ʮʠʭ ʷʚʠʱ ʤʦʞʝ ʧʦʣʷʛʘʪʠ ʫ ʧʦʚʪʦʨʶʚʘʥʦʩʪʽ 

ʚʟʘʻʤʦʜʽʡ ʘʛʝʥʪʽʚ, ʱʦ ʬʫʥʢʮʽʦʥʫʶʪʴ ʫ ʩʧʝʮʠʬʽʯʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ;  

ï ʅʦʨʤʘʪʠʚʥʝ ʟʥʘʥʥʷ. ʗʢʠʤ ʯʠʥʦʤ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ɸʆʄ ʚ 

ʷʢʦʩʪʽ ʽʥʩʪʨʫʤʝʥʪʫ ʧʦʰʫʢʫ ʝʬʝʢʪʠʚʥʠʭ ʤʝʭʘʥʽʟʤʽʚ? ɼʦʩʣʽʜʥʠʢʠ, ʱʦ 

ʧʝʨʝʩʣʽʜʫʶʪʴ ʮʶ ʤʝʪʫ, ʥʘʤʘʛʘʶʪʴʩʷ ʦʮʽʥʠʪʠ, ʥʘʩʢʽʣʴʢʠ ʜʦʙʨʝ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʤʝʭʘʥʽʟʤ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʩʫʩʧʽʣʴʥʦ ʙʘʞʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʚ 

ʛʘʣʫʟʽ ʩʦʮʽʘʣʴʥʦʾ ʧʦʣʽʪʠʢʠ ʘʙʦ ʚ ʨʦʙʦʪʽ ʨʽʟʥʠʭ ʽʥʩʪʠʪʫʮʽʡ ʯʠ ʧʨʦʮʝʩʽʚ. 

ʇʨʠʢʣʘʜʘʤʠ ʪʘʢʠʭ ʤʝʭʘʥʽʟʤʽʚ ʻ ʩʠʩʪʝʤʠ ʘʫʢʮʽʦʥʽʚ, ʧʨʘʚʠʣʘ ʛʦʣʦʩʫʚʘʥʥʷ ʪʘ 

ʚʚʝʜʝʥʥʷ ʚ ʜʽʶ ʟʘʢʦʥʽʚ. ʐʪʫʯʥʠʡ çʩʚʽʪè ʙʫʜʫʻʪʴʩʷ ʪʘʢ, ʱʦʙ ʟʘʬʽʢʩʫʚʘʪʠ 

ʥʘʡʙʽʣʴʰ ʟʥʘʯʠʤʽ ʘʩʧʝʢʪʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʦʮʽʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʚ ʨʘʤʢʘʭ 

ʨʦʟʨʦʙʣʝʥʦʛʦ ʤʝʭʘʥʽʟʤʫ. ʇʦʪʽʤ ʮʝʡ çʩʚʽʪè ʥʘʩʝʣʷʶʪʴ ʘʛʝʥʪʘʤʠ ʟ ʚʣʘʩʥʦʶ 

ʤʦʪʠʚʘʮʽʻʶ ʪʘ ʟʜʘʪʥʽʩʪʶ ʜʦ ʥʘʚʯʘʥʥʷ ʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴ ʟʘ ʡʦʛʦ ʨʦʟʚʠʪʢʦʤ ʫ 

ʯʘʩʽ. ʂʣʶʯʦʚʠʤ ʧʠʪʘʥʥʷʤ ʻ ʤʝʞʽ, ʚ ʨʘʤʢʘʭ ʷʢʠʭ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʜʫʪʴ 

ʝʬʝʢʪʠʚʥʠʤʠ ʪʘ ʩʧʨʘʚʝʜʣʠʚʠʤʠ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʩʧʨʦʙʠ ʦʢʨʝʤʠʭ ʘʛʝʥʪʽʚ 

ʦʪʨʠʤʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʧʝʨʝʚʘʛʠ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʨʘʪʝʛʽʯʥʦʾ 

ʧʦʚʝʜʽʥʢʠ; 

ï ɽʚʨʠʩʪʠʢʘ. ʗʢ ʜʽʟʥʘʪʠʩʷ ʙʽʣʴʰʝ ʧʨʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʧʨʠʯʠʥʥʽ 

ʤʝʭʘʥʽʟʤʠ ʜʠʥʘʤʽʢʠ ʩʦʮʽʘʣʴʥʠʭ ʩʠʩʪʝʤ? ʅʘʚʽʪʴ ʷʢʱʦ ʧʨʠʧʫʱʝʥʥʷ 

ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʚʦʣʽ ʧʨʦʩʪʽ, ʥʘʩʣʽʜʢʠ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤʘʭ 

ʤʦʞʫʪʴ ʙʫʪʠ ʟʦʚʩʽʤ ʥʝ ʦʯʝʚʠʜʥʠʤʠ. ɽʬʝʢʪ ʚʟʘʻʤʦʜʽʾ ʙʘʛʘʪʴʦʭ ʘʛʝʥʪʽʚ ʯʘʩʪʦ ʻ 
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ʥʝʩʧʦʜʽʚʘʥʠʤ, ʦʩʢʽʣʴʢʠ ʫʩʽ ʥʘʩʣʽʜʢʠ, ʥʘʚʽʪʴ ʥʘʡʧʨʦʩʪʽʰʠʭ ʬʦʨʤ ʚʟʘʻʤʦʜʽʾ, 

ʜʫʞʝ ʚʘʞʢʦ ʧʝʨʝʜʙʘʯʠʪʠ; 

ï ʄʝʪʦʜʦʣʦʛʽʷ. ʗʢʠʤ ʯʠʥʦʤ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʣʽʜʥʠʢʽʚ ɸʆʄ ʤʝʪʦʜʘʤʠ ʪʘ 

ʽʥʩʪʨʫʤʝʥʪʘʤʠ, ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʩʠʩʪʝʤ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʪʘ ʚʩʪʘʥʦʚʠʪʠ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʙʨ̌ʫʥʪʦʚʘʥʠʭ ʪʝʦʨʽʡ ʨʝʘʣʴʥʠʤ ʜʘʥʠʤ? ɯʩʥʫʻ 

ʙʘʛʘʪʦ ʩʧʦʩʦʙʽʚ ʜʦʩʷʛʪʠ ʮʽʻʾ ʤʝʪʠ: ʚʽʜ ʨʝʪʝʣʴʥʦʛʦ ʨʦʟʛʣʷʜʫ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ 

ʧʨʠʥʮʠʧʽʚ ʜʦ ʧʨʘʢʪʠʯʥʦʾ ʨʦʟʨʦʙʢʠ ʟʘʩʦʙʽʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʘ 

ʝʤʧʽʨʠʯʥʦʾ ʚʘʣʽʜʘʮʽʾ. 

 

4. ʊʘʢʩʦʥʦʤʽʷ ɸʆʄ 

 

ɺ ʨʦʙʦʪʽ [6] ɸʆʄ ʧʨʦʧʦʥʫʻʪʴʩʷ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʟʘ ʪʘʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

1. ʇʨʠʨʦʜʘ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙôʻʢʪʫ. ʇʽʜ ʥʝʶ ʨʦʟʫʤʽʶʪʴ ʟʘʛʘʣʴʥʽ ʬʘʢʪʠ 
(ʟʘʬʽʢʩʦʚʘʥʽ ʝʤʧʽʨʠʯʥʦ), ʷʢʽ ʜʦʩʣʽʜʥʠʢʠ ʥʘʤʘʛʘʶʪʴʩʷ ʧʦʷʩʥʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʦʜʝʣʽ. ʅʘʧʨʠʢʣʘʜ, ʦʜʥʽ ʤʦʜʝʣʽ ʚʠʚʯʘʶʪʴ ʷʢʽʩʥʽ ʟʤʽʥʠ ʚ ʝʢʦʥʦʤʽʯʥʠʭ 

ʩʠʩʪʝʤʘʭ ʧʽʜ ʚʧʣʠʚʦʤ ʚʠʪʨʘʪ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʦʟʨʦʙʢʫ, ʘ ʽʥʰʽ ï ʢʽʣʴʢʽʩʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʩʪʘʪʠʩʪʠʢʠ ʩʫʢʫʧʥʦʛʦ ʟʨʦʩʪʘʥʥʷ, ʟʦʢʨʝʤʘ, ʘʚʪʦʢʦʨʝʣʷʮʽʡʥʽ 

ʟʚôʷʟʢʠ. ɯcʥyʶʪʴ ʚʽʜʤʽʥʥʦʩʪʽ ʡ ʤʽʞ ʤʦʜʝʣʷʤʠ, ʷʢʽ ʥʘʤʘʛʘʶʪʴʩʷ ʧʦʷʩʥʠʪʠ 

ʦʢʨʝʤʝ ʷʚʠʱʝ (ʥʘʧʨʠʢʣʘʜ, ʩʫʢʫʧʥʝ ʟʨʦʩʪʘʥʥʷ), ʽ ʤʦʜʝʣʷʤʠ, ʱʦ ʚʠʚʯʘʶʪʴ 

ʤʥʦʞʠʥʥʽ ʷʚʠʱʘ (ʥʘʧʨʠʢʣʘʜ, ʚʟʘʻʤʥʫ ʟʘʣʝʞʥʽʩʪʴ ʩʫʢʫʧʥʦʛʦ ʟʨʦʩʪʘʥʥʷ, 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ ʪʘ ʽʥʚʝʩʪʠʮʽʡ). ʆʩʪʘʥʥʽ ʤʦʞʫʪʴ ʨʦʟʛʣʷʜʘʪʠʩʷ ʚ 

ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʦʤʫ ʘʙʦ ʜʦʚʛʦʩʪʨʦʢʦʚʦʤʫ ʧʝʨʽʦʜʽ. ʅʘʨʝʰʪʽ, ʤʦʞʫʪʴ 

ʜʦʩʣʽʜʞʫʚʘʪʠʩʷ ʤʽʢʨʦʨʦʟʧʦʜʽʣʠ (ʥʘʧʨʠʢʣʘʜ, ʨʦʟʤʽʨʽʚ ʬʽʨʤ) ʘʙʦ 

ʤʘʢʨʦʘʛʨʝʛʘʪʠ (ʥʘʧʨʠʢʣʘʜ, ʯʘʩʦʚʽ ʨʷʜʠ ʧʦʢʘʟʥʠʢʽʚ ʥʘʮʽʦʥʘʣʴʥʦʾ ʘʙʦ ʩʚʽʪʦʚʦʾ 

ʝʢʦʥʦʤʽʢʠ). 

2. ʄʝʪʘ ʘʥʘʣʽʟʫ. ʗʢ ʧʨʘʚʠʣʦ, ɸʆʄ ʜʦʩʪʦʚʽʨʥʽ ʚ ʨʘʤʢʘʭ ʚʠʙʽʨʢʠ, ʾʭʥʷ 

ʛʦʣʦʚʥʘ ʟʘʜʘʯʘ ï ʚʽʜʪʚʦʨʠʪʠ ʩʪʘʪʠʩʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʭ ʜʘʥʠʭ. 

ʄʦʜʝʣʽ, ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʴ ʫʧʨʘʚʣʽʥʥʷ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʘʙʦ 

ʧʝʨʝʜʙʘʯʝʥʥʷ ʥʘʩʣʽʜʢʽʚ ʩʮʝʥʘʨʽʾʚ ʜʽʡ, ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʨʽʜʰʝ. 

3. ʇʨʠʧʫʱʝʥʥʷ ʤʦʜʝʣʶʚʘʥʥʷ. ɼʝʷʢʽ ʤʦʜʝʣʽ ʤʦʞʫʪʴ ʤʘʪʠ ʙʘʛʘʪʦ ʩʪʫʧʝʥʽʚ 
ʩʚʦʙʦʜʠ, ʽʥʰʽ ï ʥʽ. ʅʘʧʨʠʢʣʘʜ, ʧʨʘʚʠʣʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʘʛʝʥʪʘʤʠ ɸʆʄ 

ʤʦʞʫʪʴ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʩʷ ʙʘʛʘʪʴʤʘ ʟʤʽʥʥʠʤʠ ʽ ʧʘʨʘʤʝʪʨʘʤʠ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, 

ʾʭ ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʢʦʨʦʪʢʦ ʽ ʧʨʦʩʪʦ. ɸʥʘʣʦʛʽʯʥʦ, ʩʪʨʫʢʪʫʨʘ ʚʟʘʻʤʦʜʽʡ ʤʦʞʝ 

ʙʫʪʠ ʟʘʬʽʢʩʦʚʘʥʘ ʟʟʦʚʥʽ, ʘ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʝʢʟʦʛʝʥʥʦ ʘʙʦ ʝʥʜʦʛʝʥʥʦ. ɺ 

ʦʜʥʠʭ ʤʦʜʝʣʷʭ ʯʘʩ ʤʦʞʝ ʙʫʪʠ ʜʠʩʢʨʝʪʥʠʤ ʽ ʨʦʟʨʠʚʥʠʤ, ʘ ʚ ʽʥʰʠʭ ï 

ʧʘʨʘʣʝʣʴʥʠʤ ʪʘ ʘʩʠʥʭʨʦʥʥʠʤ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʘʚʠʣ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 

ʘʛʝʥʪʘʤʠ, ɸʆʄ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʘʜʘʧʪʠʚʥʽ, ʘʙʦ ʦʧʪʠʤʽʟʫʶʯʽ, ʪʘ 

ʜʝʪʝʨʤʽʥʽʩʪʩʴʢʽ, ʘʙʦ ʩʪʦʭʘʩʪʠʯʥʽ.  

4. ʄʝʪʦʜ ʘʥʘʣʽʟʫ ʯʫʪʣʠʚʦʩʪʽ ʤʦʜʝʣʽ. ɸʥʘʣʽʟ ʯʫʪʣʠʚʦʩʪʽ ʤʦʜʝʣʽ, 

ʱʦʥʘʡʤʝʥʰʝ, ʤʘʻ ʜʘʪʠ ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʠʪʘʥʥʷ, ʷʢʠʤ ʯʠʥʦʤ ʨʝʟʫʣʴʪʘʪʠ 

ʟʘʣʝʞʘʪʴ ʚʽʜ: ʤʽʢʨʦ- ʽ ʤʘʢʨʦʧʘʨʘʤʝʪʨʽʚ; ʧʦʯʘʪʢʦʚʠʭ ʫʤʦʚ; ʤʽʥʣʠʚʦʩʪʽ, 

ʚʠʢʣʠʢʘʥʦʾ ʩʪʦʭʘʩʪʠʯʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ (ʥʘʧʨʠʢʣʘʜ, ʚʠʧʘʜʢʦʚʠʤʠ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʧʨʘʚʠʣʘʤʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ). ɿʘʛʘʣʦʤ, ʘʥʘʣʽʟ ʯʫʪʣʠʚʦʩʪʽ 

ʧʝʨʝʜʙʘʯʘʻ ʨʝʪʝʣʴʥʝ ʚʠʚʯʝʥʥʷ ʟʤʽʥ ʥʘ ʚʠʭʦʜʽ ʤʦʜʝʣʽ ʚʽʜ ʟʙʫʨʝʥʴ ʥʘ ʾʾ ʚʭʦʜʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʢʨʽʤ ʢʚʘʥʪʫʚʘʥʥʷ ʧʨʦʩʪʦʨʫ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʧʦʯʘʪʢʦʚʠʭ ʫʤʦʚ, 

ʜʦʩʣʽʜʥʠʢʠ ʤʘʶʪʴ ʧʝʨʝʚʽʨʠʪʠ ʨʦʙʘʩʪʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʱʦʜʦ ʟʤʽʥ ʫ: ʨʦʟʧʦʜʽʣʽ 

ʚʠʧʘʜʢʦʚʠʭ ʚʝʣʠʯʠʥ, ʷʢʽ ʛʝʥʝʨʫʶʪʴ ʩʠʩʪʝʤʥʠʡ ʰʫʤ; ʤʝʭʘʥʽʟʤʽ ʚʠʟʥʘʯʝʥʥʷ 

ʯʘʩʫ (ʪʘ ʦʥʦʚʣʝʥʥʷ); ʨʽʚʥʽ ʘʛʨʝʛʫʚʘʥʥʷ ʤʽʢʨʦʝʢʦʥʦʤʽʯʥʠʭ ʟʤʽʥʥʠʭ. 
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ɺ [7] ɸʆʄ ʧʨʦʧʦʥʫʻʪʴʩʷ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʝʤʧʽʨʠʯʥʦʾ 

ʚʘʣʽʜʘʮʽʾ, ʧʨʠʯʦʤʫ ʨʽʟʥʠʮʶ ʤʽʞ ʢʣʘʩʘʤʠ ʤʦʜʝʣʝʡ ʤʦʞʥʘ ʟʨʦʟʫʤʽʪʠ, ʚʠʭʦʜʷʯʠ 

ʟ ʤʝʪʠ ʤʦʜʝʣʶʚʘʥʥʷ. 

ʂʝʡʩ-ʤʦʜʝʣʽ ʻ ʤʦʜʝʣʷʤʠ ʝʤʧʽʨʠʯʥʦ ʦʙʤʝʞʝʥʦʛʦ ʷʚʠʱʘ ʽʟ ʚʣʘʩʥʦʶ 

ʩʧʝʮʠʬʽʢʦʶ ʫ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʤʫ ʚʠʤʽʨʽ. ʅʘʧʨʠʢʣʘʜ, ʜʦʩʣʽʜʞʝʥʥʷ ʨʠʥʢʫ 

ʨʠʙʠ ʚ ʤʽʩʪʽ ʄʘʨʩʝʣʴ, ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʜʝʪʘʣʴʥʝ ʚʽʜʪʚʦʨʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʨʠʥʢʫ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʧʦʚʥʽʰʝ ʟʨʦʟʫʤʽʪʠ ʡʦʛʦ ʭʘʨʘʢʪʝʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ. 

ʄʦʜʝʣʽ ʪʠʧʽʟʘʮʽʾ ʚʠʚʯʘʶʪʴ ʩʧʝʮʠʬʽʯʥʽ ʢʣʘʩʠ ʝʤʧʽʨʠʯʥʠʭ ʷʚʠʱ ʽ 

ʥʘʤʘʛʘʶʪʴʩʷ ʜʦʩʣʽʜʠʪʠ ʜʝʷʢʽ ʪʝʦʨʝʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʧʨʠʪʘʤʘʥʥʽ ʙʽʣʴʰ ʘʙʦ 

ʤʝʥʰ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʫ ʝʤʧʽʨʠʯʥʠʭ ʷʚʠʱ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʪʝ, 

ʱʦ ʨʠʥʢʠ ʨʠʙʠ, ʧʨʠʥʘʣʝʞʥʽ ʜʦ ʦʜʥʦʛʦ ʢʣʘʩʫ, ʤʘʶʪʴ ʩʧʽʣʴʥʽ ʨʠʩʠ, ʦʨʽʻʥʪʫʻ 

ʤʦʜʝʣʴ ʥʘ ʚʠʷʚʣʝʥʥʷ ʩʧʽʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʠʥʢʽʚ ʨʠʙʠ, ʧʨʠʧʫʩʪʠʤʦ, 

ʌʨʘʥʮʫʟʴʢʦʾ ʈʠʚôʻʨʠ ʘʙʦ ʚʩʴʦʛʦ ʉʝʨʝʜʟʝʤʥʦʤʦʨôʷ.  

ʊʝʦʨʝʪʠʯʥʽ ʘʙʩʪʨʘʢʮʽʾ ʻ çʯʠʩʪʠʤʠè ʪʝʦʨʝʪʠʯʥʠʤʠ ʤʦʜʝʣʷʤʠ, ʥʝ 

ʧʨʠʚôʷʟʘʥʠʤʠ ʥʽ ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʝʤʧʽʨʠʯʥʦʛʦ ʷʚʠʱʘ, ʥʽ ʜʦ ʦʢʨʝʤʦʛʦ ʢʣʘʩʫ 

ʷʚʠʱ. ʅʘʧʨʠʢʣʘʜ, ʤʝʪʦʶ ʤʦʜʝʣʶʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʥʠʭ 

ʨʠʩ ʤʝʭʘʥʽʟʤʫ çʛʦʣʣʘʥʜʩʴʢʦʛʦè ʘʫʢʮʽʦʥʫ, ʱʦ ʜʽʻ ʥʘ ʙʽʣʴʰʦʩʪʽ ʨʠʥʢʽʚ ʨʠʙʠ. 

ʊʘʢʘ ʤʦʜʝʣʴ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʚʠʚʯʝʥʥʷ ʮʴʦʛʦ ʽʥʩʪʠʪʫʪʫ, ʡʦʛʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚ 

ʧʨʦʮʝʩʽ ʰʚʠʜʢʦʛʦ ʨʦʟʧʦʜʽʣʫ ʮʽʥ ʪʘ ʦʙʩʷʛʽʚ ʰʚʠʜʢʦʧʩʫʚʥʠʭ ʪʦʚʘʨʽʚ, ʟʦʢʨʝʤʘ, 

ʨʠʙʠ.  

 

5. ʇʝʨʝʚʘʛʠ ɸʆʄ  

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ɸʆʄ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʜʥʠʭ ʘʜʘʧʪʠʚʥʠʭ ʩʦʮʽʘʣʴʥʠʭ 

ʩʠʩʪʝʤ ʤʘʻ ʧʝʚʥʽ ʧʝʨʝʚʘʛʠ ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʦʩʥʦʚʥʠʤʠ ʟ 

ʷʢʠʭ ʻ: 

ʂʦʤʧʨʦʤʽʩ ʤʽʞ ʛʥʫʯʢʽʩʪʶ ʪʘ ʪʦʯʥʽʩʪʶ. ɻʥʫʯʢʽʩʪʶ ʻ ʟʜʘʪʥʽʩʪʴ ʤʦʜʝʣʽ 

ʧʦʷʩʥʠʪʠ ʰʠʨʦʢʠʡ ʢʣʘʩ ʤʦʞʣʠʚʠʭ ʟʘʜʘʯ, ʪʦʜʽ ʷʢ ʪʦʯʥʽʩʪʴ ʚʠʤʘʛʘʻ 

ʢʦʥʢʨʝʪʥʦʛʦ ʽ ʜʝʪʘʣʴʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʤʦʜʝʣʽ. ɸʆʄ ʟʘʙʝʟʧʝʯʫʻ 

ʢʦʤʧʨʦʤʽʩ ʤʽʞ ʪʦʯʥʽʩʪʶ ʪʘ ʛʥʫʯʢʽʩʪʶ, ʜʦʟʚʦʣʷʶʯʠ ʚʽʜʪʚʦʨʠʪʠ ʙʝʟʣʽʯ 

ʚʘʨʽʘʥʪʽʚ ʧʦʚʝʜʽʥʦʢ ʟ ʜʦʩʪʘʪʥʴʦʶ ʤʘʪʝʤʘʪʠʯʥʦʶ ʪʦʯʥʽʩʪʶ.  

ʆʨʽʻʥʪʦʚʘʥʽʩʪʴ ʥʘ ʧʨʦʮʝʩ. ʊʨʘʜʠʮʽʡʥʽ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʽ ʤʝʪʦʜʠ 

ʯʘʩʪʦ ʫʥʠʢʘʶʪʴ ʜʝʪʘʣʽʟʘʮʽʾ ʚʽʜʦʙʨʘʞʝʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʅʘʪʦʤʽʩʪʴ, 

ʧʨʠʨʦʜʘ ɸʆʄ ʚʠʤʘʛʘʻ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʪʦʯʥʦʩʪʽ ʦʧʠʩʫ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʣʝʞʘʪʴ ʚ 

ʦʩʥʦʚʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʦʜʝʣʽ. ɼʣʷ ʟʘʧʫʩʢʫ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʤʦʜʝʣʽ ʧʦʪʨʽʙʥʦ 

ʚʠʟʥʘʯʠʪʠ ʚʩʽ ʟʥʘʯʠʤʽ ʘʩʧʝʢʪʠ ʽʩʥʫʚʘʥʥʷ ʪʘ ʚʟʘʻʤʦʜʽʾ ʘʛʝʥʪʽʚ.  

ɸʜʘʧʪʠʚʥʽ ʘʛʝʥʪʠ. ʆʩʦʙʣʠʚʠʡ ʥʘʫʢʦʚʠʡ ʽʥʪʝʨʝʩ ʚʠʢʣʠʢʘʻ ʧʠʪʘʥʥʷ ʧʨʦ ʪʝ, 

ʷʢʠʤ ʯʠʥʦʤ ʦʙʤʝʞʝʥʥʷ ʥʘ ʟʜʘʪʥʽʩʪʴ ʘʛʝʥʪʽʚ ʨʘʮʽʦʥʘʣʴʥʦ ʦʙʨʦʙʣʷʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʚʧʣʠʚʘʻ ʥʘ ʧʦʚʝʜʽʥʢʫ ʩʦʮʽʘʣʴʥʠʭ ʩʠʩʪʝʤ. ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʦ 

ʦʮʽʥʠʪʠ ʚʧʣʠʚ ʤʝʭʘʥʽʟʤʽʚ ʥʘʚʯʘʥʥʷ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ. ɸʆʄ ʤʦʞʫʪʴ 

ʜʦʧʦʤʦʛʪʠ ʟʥʘʡʪʠ ʚʽʜʧʦʚʽʜʴ ʥʘ ʮʽ ʧʠʪʘʥʥʷ.  

ʇʨʠʨʦʜʥʘ ʜʠʥʘʤʽʢʘ. ɹʽʣʴʰʽʩʪʴ ʽʩʥʫʶʯʠʭ ʘʥʘʣʽʪʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʫʥʠʢʘʻ ʧʠʪʘʥʴ ʧʨʦ ʜʠʥʘʤʽʢʫ ʧʨʦʮʝʩʫ ʽ 

ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ ʥʘ ʜʦʩʣʽʜʞʝʥʥ̔  ʩʪʘʥʽʚ ʨʽʚʥʦʚʘʛʠ. ʊʦʜʽ ʷʢ ʜʣʷ ʙʽʣʴʰʦʩʪʽ 

ʩʢʣʘʜʥʠʭ ʘʜʘʧʪʠʚʥʠʭ ʩʦʮʽʘʣʴʥʠʭ ʩʠʩʪʝʤ ʩʪʘʥ ʨʽʚʥʦʚʘʛʠ ʻ ʩʢʦʨʽʰʝ ʚʠʥʷʪʢʦʤ, 

ʥʽʞ ʧʨʘʚʠʣʦʤ. ɸʛʝʥʪʥʽ ʤʦʜʝʣʽ ʧʨʦʧʦʥʫʶʪʴ ʙʽʣʴʰ ʧʨʠʨʦʜʥʠʡ ʩʧʦʩʽʙ ʘʥʘʣʽʟʫ 

ʜʠʥʘʤʽʯʥʦʾ ʧʦʚʝʜʽʥʢʠ ʩʠʩʪʝʤʠ. ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʨʽʚʥʦʚʘʛʠ, ʩʘʤʝ 

ʦʩʦʙʣʠʚʦʩʪʽ ʜʠʥʘʤʽʢʠ ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʧʨʘʢʪʠʯʥʠʡ ʽʥʪʝʨʝʩ ʜʣʷ ʧʝʨʝʜʙʘʯʝʥʥʷ ʾʾ 

ʨʦʟʚʠʪʢʫ. 



~ 46 ~ 

 

 ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʝʢʦʥʦʤʽʮʽ, ˉ1, 2015 

 

ɻʝʪʝʨʦʛʝʥʥʽʩʪʴ ʘʛʝʥʪʽʚ ʪʘ ʘʩʠʤʝʪʨʽʷ. ʇʨʠʧʫʱʝʥʥʷ ʧʨʦ ʛʦʤʦʛʝʥʥʽʩʪʴ 

(ʦʜʥʦʨʽʜʥʽʩʪʴ) ʘʛʝʥʪʽʚ ʪʘ ʩʠʤʝʪʨʽʶ ʩʠʩʪʝʤʠ ʟʥʘʯʥʦ ʩʧʨʦʱʫʶʪʴ ʦʙʯʠʩʣʝʥʥʷ, 

ʪʦʤʫ ʚʦʥʠ ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʘʩʠʤʝʪʨʽʷ ʪʘ 

ʛʝʪʝʨʦʛʝʥʥʽʩʪʴ ʻ ʧʨʠʨʦʜʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʩʠʩʪʝʤ. 

ɺ ʩʠʣʫ ʩʚʦʻʾ ʧʨʠʨʦʜʠ ɸʆʄ ʜʘʶʪʴ ʟʤʦʛʫ ʣʝʛʢʦ ʨʝʘʣʽʟʫʚʘʪʠ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ 

ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʘʛʝʥʪʽʚ ʪʘ ʘʩʠʤʝʪʨʽʶ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ. 

ʄʘʩʰʪʘʙʦʚʘʥʽʩʪʴ. ʊʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ, ʷʢ ʧʨʘʚʠʣʦ, ʟʦʩʝʨʝʜʞʫʶʪʴʩʷ ʥʘ 

ʤʦʜʝʣʷʭ, ʱʦ ʤʽʩʪʷʪʴ ʘʙʦ ʜʫʞʝ ʤʘʣʦ, ʘʙʦ ʥʝʩʢʽʥʯʝʥʥʦ ʙʘʛʘʪʦ ʘʛʝʥʪʽʚ. ʇʨʦʤʽʞʥʽ 

ʚʠʧʘʜʢʠ ʘʥʘʣʽʪʠʯʥʦ ʨʦʟʚôʷʟʘʪʠ ʜʫʞʝ ʩʢʣʘʜʥʦ, ʪʦʤʫ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʤʝʪʦʜʠ. ʊʦʜʽ ʷʢ ʚ ɸʆʄ ʧʨʦʮʝʩ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʜʫʞʝ ʣʝʛʢʦ. ʑʦʡʥʦ ʧʦʚʝʜʽʥʢʫ ʦʢʨʝʤʦʛʦ ʘʛʝʥʪʘ ʦʧʠʩʘʥʦ, ʜʦʩʣʽʜʠʪʠ ʧʦʚʝʜʽʥʢʫ 

ʩʠʩʪʝʤʠ ʘʛʝʥʪʽʚ ʥʝʦʙʭʽʜʥʦʛʦ ʤʘʩʰʪʘʙʫ ʤʦʞʥʘ, ʜʦʜʘʚʰʠ ʧʦʪʨʽʙʥʫ ʢʽʣʴʢʽʩʪʴ 

ʘʛʝʥʪʽʚ. 

ʇʦʚʪʦʨʶʚʘʥʽʩʪʴ ʪʘ ʚʽʜʥʦʚʣʶʚʘʥʽʩʪʴ. ʄʦʞʣʠʚʦʩʪʽ ɸʆʄ ʧʽʜ ʯʘʩ 

ʟʜʽʡʩʥʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʚʘʞʢʦ ʧʝʨʝʦʮʽʥʠʪʠ. ɿʜʘʪʥʽʩʪʴ ʚʽʜʥʦʚʠʪʠ 

ʧʦʯʘʪʢʦʚʠʡ ʩʪʘʥ ʩʠʩʪʝʤʠ ʽ ʧʦʚʝʨʥʫʪʠʩʷ ʥʘ ʧʦʧʝʨʝʜʥʽ ʢʨʦʢʠ, ʱʦʙ ʚʠʷʚʠʪʠ 

ʧʨʠʯʠʥʫ ʧʦʷʚʠ ʧʦʚʝʜʽʥʢʦʚʠʭ ʘʥʦʤʘʣʽʡ, ʩʧʨʠʷʻ ʰʚʠʜʢʦʤʫ ʫʜʦʩʢʦʥʘʣʝʥʥʶ 

ʪʝʦʨʝʪʠʯʥʠʭ ʧʨʠʧʫʱʝʥʴ. ɺ ʩʚʦʶ ʯʝʨʛʫ, ʧʦʚʪʦʨʶʚʘʥʽʩʪʴ, ʪʦʙʪʦ ʤʦʞʣʠʚʽʩʪʴ 

ʤʥʦʞʠʥʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʧʦʚʝʜʽʥʢʦʶ çʽʜʝʥʪʠʯʥʠʭè ʩʠʩʪʝʤ, ʜʘʻ ʟʤʦʛʫ 

ʧʨʦʚʦʜʠʪʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʟ ʪʦʯʥʽʩʪʶ, ʥʝʜʦʩʷʞʥʦʶ ʚ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʽʩʪʴ. ʇʨʠʨʦʜʘ ɸʆʄ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʽ çʜʦʚʝʜʝʥʥʷè ʧʨʠʧʫʱʝʥʴ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟ ɸʆʄ ʚʜʘʣʦʩʷ ʟʘʬʽʢʩʫʚʘʪʠ ʚʠʥʠʢʥʝʥʥʷ ʧʝʚʥʦʛʦ ʤʘʢʨʦʷʚʠʱʘ, 

ʦʜʠʥ ʥʘʙʽʨ ʤʽʢʨʦʫʤʦʚ, ʜʦʩʪʘʪʥʽʡ ʜʣʷ ʚʠʥʠʢʥʝʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʤʘʢʨʦʝʬʝʢʪʽʚ, 

ʚʞʝ ʟʥʘʡʜʝʥʦ. 

ʅʠʟʴʢʘ ʚʘʨʪʽʩʪʴ. ɸʛʝʥʪʥʽ ʤʦʜʝʣʽ ʻ ʝʢʦʥʦʤʽʯʥʦ ʝʬʝʢʪʠʚʥʠʤʠ. ʍʦʯʘ 

ʨʦʟʨʦʙʢʘ ʧʦʯʘʪʢʦʚʦʾ ʚʝʨʩʽʾ ɸʆʄ ʤʦʞʝ ʙʫʪʠ ʟʘʪʨʘʪʥʦʶ, ʛʨʘʥʠʯʥʘ ʚʘʨʪʽʩʪʴ 

ʟʘʧʫʩʢʫ ʯʠ ʤʦʜʠʬʽʢʘʮʽʾ ʛʦʪʦʚʦʾ ʤʦʜʝʣʽ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ ʚʝʣʠʢʘ.  

 

6. ʅʝʜʦʣʽʢʠ ɸʆʄ 

 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʨʦʩʪʘʶʯʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʜʝʷʢʽ ʜʦʩʣʽʜʥʠʢʠ ʜʦʩʽ ʚʠʩʪʫʧʘʶʪʴ ʧʨʦʪʠ 

ʮʴʦʛʦ ʧʽʜʭʦʜʫ. ɺ ʥʘʫʢʦʚʠʭ ʜʠʩʢʫʩʽʷʭ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʽ 

ʘʨʛʫʤʝʥʪʠ [8]: 

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟ ɸʆʄ ʟʘʟʜʘʣʝʛʽʜʴ ʚʠʟʥʘʯʝʥʽ. ʏʘʩʪʦ 

ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ɸʆʄ ʥʘʧʨʷʤʫ ʟʘʣʝʞʘʪʴ ʚʽʜ ʧʦʯʘʪʢʦʚʠʭ 

ʜʘʥʠʭ ʽ ʚʽʜʦʤʽ ʟʘʟʜʘʣʝʛʽʜʴ, ʘ ʦʪʞʝ, ʦʪʨʠʤʘʪʠ ʱʦʩʴ ʥʦʚʝ ʟ ʾʭʥʴʦʶ ʜʦʧʦʤʦʛʦʶ 

ʥʝʤʦʞʣʠʚʦ. ɼʽʡʩʥʦ, ʙʫʜʴ-ʷʢʘ ʤʦʜʝʣʴ ʥʝ ʟʜʘʪʥʘ ʩʘʤʦʩʪʽʡʥʦ ʨʦʟʰʠʨʠʪʠ ʚʣʘʩʥʽ 

ʨʘʤʢʠ, ʦʜʥʘʢ ʮʝ ʥʝ ʦʟʥʘʯʘʻ, ʱʦ ʟʘ ʾʾ ʜʦʧʦʤʦʛʦʶ ʥʝʤʦʞʣʠʚʦ ʧʦʣʽʧʰʠʪʠ 

ʪʝʦʨʝʪʠʯʥʝ ʨʦʟʫʤʽʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʨʦʙʣʝʤʠ. 

ɸʆʄ ʥʝ ʚʠʩʪʘʯʘʻ ʩʪʨʦʛʦʩʪʽ. ʅʘ ʧʦʯʘʪʢʦʚʫ ʧʦʩʪʘʥʦʚʢʫ ʟʘʜʘʯ, ʷʢʽ ʤʦʞʥʘ 

ʚʠʨʽʰʠʪʠ ʘʥʘʣʽʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʥʘʢʣʘʜʘʶʪʴʩʷ ʞʦʨʩʪʢʽ ʦʙʤʝʞʝʥʥʷ, ʪʦʜʽ ʷʢ 

ʧʦʩʪʘʥʦʚʢʘ ɸʆʄ ʤʦʞʣʠʚʘ ʟ ʥʝʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʦʙʤʝʞʝʥʴ. ʍʦʯʘ ʦʩʪʘʥʥʻ ʡ 

ʤʦʞʝ ʙʫʪʠ ʜʞʝʨʝʣʦʤ ʥʝʜʦʩʪʘʪʥʴʦʾ ʩʪʨʦʛʦʩʪʽ, ʧʦʪʝʥʮʽʡʥʘ ʚʽʜʩʫʪʥʽʩʪʴ 

ʦʙʤʝʞʝʥʴ ʥʘ ʧʦʩʪʘʥʦʚʢʫ ʟʘʜʘʯ ʻ ʚʘʛʦʤʦʶ ʧʝʨʝʚʘʛʦʶ. ɿʚʘʞʘʶʯʠ ʥʘ ʥʦʚʠʟʥʫ 

ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ, ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʡ ʪʘ ʫʟʛʦʜʞʝʥʠʡ ʥʘʙʽʨ 

ʩʪʘʥʜʘʨʪʽʚ ʨʦʟʨʦʙʢʠ ɸʆʄ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʘʪʥʴʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʩʪʨʦʛʦʩʪʽ ʱʝ ʤʘʻ ʟôʷʚʠʪʠʩʷ. 
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ʈʝʟʫʣʴʪʘʪʠ ɸʆʄ ʻ ʣʠʰʝ ʥʘʙʣʠʞʝʥʠʤʠ ʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʢʦʥʢʨʝʪʥʠʭ 

ʧʦʯʘʪʢʦʚʠʭ ʫʤʦʚ. ʏʘʩʪʦ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ɸʆʄ ʥʝʤʦʞʣʠʚʦ ʧʨʷʤʦ 

ʧʝʨʝʚʽʨʠʪʠ ʥʘ ʪʦʯʥʽʩʪʴ. ʇʨʦʪʝ, ʚʨʘʭʦʚʫʶʯʠ ʧʦʪʝʥʮʽʡʥʦ ʚʠʩʦʢʫ ʚʘʨʪʽʩʪʴ 

ʦʪʨʠʤʘʥʥʷ ʪʦʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʩʧʠʨʘʪʠʩʷ ʥʘ ʥʘʙʣʠʞʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʻ 

ʧʨʘʢʪʠʯʥʦ ʧʨʠʡʥʷʪʥʠʤ. 

ɸʆʄ ʟʘʥʘʜʪʦ ʯʫʪʣʠʚʽ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ɸʆʄ ʻ ʟʘʥʘʜʪʦ ʯʫʪʣʠʚʠʤʠ ʜʦ 

ʥʝʟʥʘʯʥʠʭ ʟʤʽʥ ʚʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʏʫʪʣʠʚʦʩʪʽ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʤʦʜʝʣʝʡ 

ʤʦʞʥʘ ʟʘʧʦʙʽʛʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʩʪʦʾ ʪʘ ʥʘʦʯʥʦʾ ʩʪʨʫʢʪʫʨʠ. ʎʴʦʛʦ 

ʨʝʟʫʣʴʪʘʪʫ ʤʦʞʥʘ ʪʘʢʦʞ ʜʦʩʷʛʪʠ ʟʘʚʜʷʢʠ ʢʽʣʴʢʦʤ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤ ʨʝʘʣʽʟʘʮʽʷʤ 

ʢʣʶʯʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʤʦʜʝʣʽ. 

ɸʆʄ ʚʘʞʢʦ ʧʝʨʝʚʽʨʷʪʠ ʪʘ ʪʝʩʪʫʚʘʪʠ. ʏʝʨʝʟ ʟʘʣʝʞʥʽʩʪʴ ʪʨʘʻʢʪʦʨʽʡ 

ʨʦʟʚʠʪʢʫ, ʤʥʦʞʠʥʥʽ ʩʪʘʥʠ ʨʽʚʥʦʚʘʛʠ, ʥʘʷʚʥʽʩʪʴ ʧʦʟʠʪʠʚʥʦʛʦ ʟʚʦʨʦʪʥʦʛʦ 

ʟʚôʷʟʢʫ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʨʽʚʥʦʚʘʛʠ ʪʝʩʪʫʚʘʥʥʷ ʙʘʛʘʪʴʦʭ ɸʆʄ ʤʦʞʝ ʙʫʪʠ ʜʫʞʝ 

ʩʢʣʘʜʥʠʤ. ɽʤʧʽʨʠʯʥʝ ʪʝʩʪʫʚʘʥʥʷ ɸʆʄ ʧʦʪʨʝʙʫʻ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʤʝʪʦʜʽʚ 

ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ. ɹʘʛʘʪʦ ʜʦʩʣʽʜʥʠʢʽʚ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʘʥʘʣʽʟʫʶʪʴ ʢʣʶʯʦʚʽ 

ʯʘʩʦʚʽ ʪʘ ʧʨʦʩʪʦʨʦʚʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚ ʤʦʜʝʣʽ. 

ɸʆʄ ï ʚʘʞʢʽ ʜʣʷ ʨʦʟʫʤʽʥʥʷ. ɸʆʄ ʯʘʩʪʦ ʚʽʜʢʠʜʘʶʪʴ ʯʝʨʝʟ ʩʢʣʘʜʥʽʩʪʴ 

ʧʦʚʥʦʛʦ ʨʦʟʫʤʽʥʥʷ ʩʪʨʫʢʪʫʨʠ ʤʦʜʝʣʽ ʪʘ ʾʾ ʨʫʰʽʡʥʠʭ ʩʠʣ. ʏʘʩʪʢʦʚʦ ʮʝ 

ʧʦʚôʷʟʘʥʦ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʟʘʩʦʙʽʚ ʦʧʠʩʫ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ 

ʤʦʜʝʣʝʡ. ʊʦʤʫ ʨʦʟʨʦʙʥʠʢʠ ɸʆʄ ʧʨʘʛʥʫʪʴ ʜʦ ʩʪʚʦʨʝʥʥʷ ʧʨʦʩʪʠʭ, ʣʝʛʢʦ 

ʧʦʷʩʥʶʚʘʥʠʭ ʤʦʜʝʣʝʡ. ɺ ʦʩʥʦʚʫ ʙʫʜʴ-ʷʢʦʾ ɸʆʄ ʜʦʮʽʣʴʥʦ ʟʘʢʣʘʜʘʪʠ ʧʨʦʩʪʠʡ 

ʥʘʙʽʨ ʙʘʟʦʚʠʭ ʧʨʠʧʫʱʝʥʴ. ɸʜʞʝ ʩʘʤʝ ʚʦʥʠ ʬʦʨʤʫʶʪʴ ʤʦʜʝʣʴ, ʘ ʥʝ ʘʧʘʨʘʪ, ʱʦ 

ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʻ.  

 

7. ʇʨʠʢʣʘʜ ɸʆʄ ï ʤʦʜʝʣʴ EURACE 

 

ɹʘʟʦʚʘ ʤʦʜʝʣʴ EURACE [9, 10] ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʙʣʦʢʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʨʠʥʢʫ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʪʦʚʘʨʽʚ, ʨʠʥʢʫ ʩʧʦʞʠʚʯʠʭ ʪʦʚʘʨʽʚ ʪʘ ʨʠʥʢʫ ʧʨʘʮʽ. ʋ 

ʤʦʜʝʣʽ ʪʘʢʦʞ ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʚʘ ʪʠʧʠ ʘʢʪʠʚʥʠʭ ʘʛʝʥʪʽʚ (ʬʽʨʤʠ-ʚʠʨʦʙʥʠʢʠ 

ʩʧʦʞʠʚʯʠʭ ʪʦʚʘʨʽʚ ʽ ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚʘ) ʪʘ ʜʚʘ ʪʠʧʠ ʧʘʩʠʚʥʠʭ ʘʛʝʥʪʽʚ (ʬʽʨʤʠ-

ʚʠʨʦʙʥʠʢʠ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʪʦʚʘʨʽʚ ʽ ʪʦʨʛʦʚʝʣʴʥʽ ʮʝʥʪʨʠ). ʇʘʩʠʚʥʽ ʘʛʝʥʪʠ ʥʝ 

ʧʨʠʡʤʘʶʪʴ ʞʦʜʥʠʭ ʨʽʰʝʥʴ. ʂʦʞʝʥ ʘʢʪʠʚʥʠʡ ʘʛʝʥʪ ʤʘʻ ʢʽʣʴʢʘ ʨʦʣʝʡ, 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʨʽʟʥʠʭ ʨʠʥʢʘʭ. ʊʘʢ, ʥʘ ʨʠʥʢʫ ʩʧʦʞʠʚʯʠʭ 

ʪʦʚʘʨʽʚ ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚʦ ʚʠʩʪʫʧʘʻ ʧʦʢʫʧʮʝʤ, ʘ ʬʽʨʤʘ-ʚʠʨʦʙʥʠʢ ï 

ʧʨʦʜʘʚʮʝʤ, ʪʦʜʽ ʷʢ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ ʚʞʝ ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚʦ ʧʨʦʜʘʻ ʩʚʦʻ ʧʨʘʮʶ 

ʬʽʨʤʘʤ-ʚʠʨʦʙʥʠʢʘʤ. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʪʦʨʛʦʚʝʣʴʥʠʡ ʮʝʥʪʨ ʚ ʤʦʜʝʣʽ ʚʠʩʪʫʧʘʻ ʥʝ 

ʷʢ ʧʽʜʧʨʠʻʤʩʪʚʦ, ʦʨʽʻʥʪʦʚʘʥʝ ʥʘ ʦʪʨʠʤʘʥʥʷ ʧʨʠʙʫʪʢʫ, ʘ ʷʢ ʜʝʷʢʘ ʣʦʢʘʣʴʥʘ 

ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʧʨʦʜʘʞʫ ʽ ʟʙʝʨʽʛʘʥʥʷ ʩʧʦʞʠʚʯʠʭ ʪʦʚʘʨʽʚ. 

ɽʢʦʥʦʤʽʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʨʝʛʽʦʥʽʚ ( )2R= , ʽ ʢʦʞʥʠʡ ʘʛʝʥʪ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʚ ʦʜʥʦʤʫ ʟ ʥʠʭ. ɼʝʷʢʽ ʜʽʾ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘ 

ʣʦʢʘʣʴʥʦʤʫ ʨʽʚʥʽ (ʥʘʧʨʠʢʣʘʜ, ʩʧʦʞʠʚʘʥʥʷ ʘʛʝʥʪʽʚ), ʽʥʰʽ ï ʛʣʦʙʘʣʴʥʦ 

(ʥʘʧʨʠʢʣʘʜ, ʧʨʦʜʘʞ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʪʦʚʘʨʽʚ ʘʙʦ ʧʨʦʧʦʟʠʮʽʷ ʧʨʘʮʽ). 

ʄʽʥʽʤʘʣʴʥʦʶ ʦʜʠʥʠʮʝʶ ʯʘʩʫ ʻ ʜʝʥʴ, ʦʜʥʘʢ ʙʽʣʴʰʽʩʪʴ ʚʟʘʻʤʦʜʽʡ ʪʘ ʨʽʰʝʥʴ 

ʧʦʚʪʦʨʶʶʪʴʩʷ ʱʦʤʽʩʷʯʥʦ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʟʘʟʥʘʯʝʥʦʾ ʤʦʜʝʣʽ ʘʚʪʦʨʠ ʥʘʤʘʛʘʣʠʩʷ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ 

ʝʬʝʢʪ ʚʽʜ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʥʘʚʠʯʦʢ 

ʧʨʘʮʽʚʥʠʢʽʚ. ʈʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʤʦʜʝʣʽ EURACE ʜʝʪʘʣʴʥʽʰʝ. 
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ʈʠʥʦʢ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʪʦʚʘʨʽʚ. ɯʩʥʫʻ ʻʜʠʥʘ ʪʝʭʥʦʣʦʛʽʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʪʦʚʘʨʽʚ. ʇʨʦʧʦʟʠʮʽʷ ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ ʪʦʚʘʨʫ ʥʝ ʦʙʤʝʞʝʥʘ. ɿʤʽʥʘ 

ʷʢʦʩʪʽ ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ ʪʦʚʘʨʫ  ʚ ʯʘʩʽ ʻ ʩʪʦʭʘʩʪʠʯʥʠʤ ʧʨʦʮʝʩʦʤ. ʂʦʞʥʦʛʦ 

ʧʝʨʽʦʜʫ ʷʢʽʩʪʴ ʟʨʦʩʪʘʻ ʟ ʡʤʦʚʽʨʥʽʩʪʶ . ʋ ʚʠʧʘʜʢʫ ʧʦʢʨʘʱʝʥʥʷ 

ʷʢʦʩʪʽ, ʢʽʣʴʢʽʩʪʴ ʧʨʦʧʦʥʦʚʘʥʦʛʦ ʪʦʚʘʨʫ ʟʨʦʩʪʘʻ ʥʘ . ʎʽʥʘ ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ 

ʪʦʚʘʨʫ  ʧʨʠʚôʷʟʘʥʘ ʜʦ ʷʢʦʩʪʽ, ʪʦʤʫ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʪʦʚʘʨʫ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʨʦʧʦʨʮʽʡʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʮʽʥʠ. 

ɺʠʟʥʘʯʝʥʥʷ ʦʙʩʷʛʫ ʚʠʨʦʙʥʠʮʪʚʘ. ʂʦʞʥʘ ʬʽʨʤʘ-ʚʠʨʦʙʥʠʢ ʩʧʦʞʠʚʯʠʭ 

ʪʦʚʘʨʽʚ ʧʽʜʪʨʠʤʫʻ ʟʘʧʘʩ ʚʣʘʩʥʦʾ ʧʨʦʜʫʢʮʽʾ ʫ ʚʩʽʭ ʨʝʛʽʦʥʘʣʴʥʠʭ ʪʦʨʛʦʚʝʣʴʥʠʭ 

ʮʝʥʪʨʘʭ. ʅʘ ʦʩʥʦʚʽ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʟʘʣʠʰʢʠ ʪʦʚʘʨʫ ʚ ʢʦʞʥʦʤʫ ʪʦʨʛʦʚʝʣʴʥʦʤʫ 

ʮʝʥʪʨʽ ʬʽʨʤʘ ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ ʧʨʦ ʦʙʩʷʛʠ ʧʦʧʦʚʥʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʧʘʩʽʚ, 

ʪʦʙʪʦ ʧʨʦ ʦʙʩʷʛʠ ʚʣʘʩʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ɺ ʤʦʜʝʣʽ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʩʪʫʧʥʝ ʧʨʦʩʪʝ ʧʨʘʚʠʣʦ ʟ ʪʝʦʨʽʾ ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ: 

 

 

 

ʜʝ:  ï ʥʝʦʙʭʽʜʥʠʡ ʦʙʩʷʛ ʧʦʧʦʚʥʝʥʥʷ ʟʘʧʘʩʽʚ ʪʦʨʛʦʚʝʣʴʥʦʛʦ ʮʝʥʪʨʫ 

ʨʝʛʽʦʥʫ  ʚ ʤʦʤʝʥʪ ʯʘʩʫ  ʬʽʨʤʦʶ , 

 ï ʨʽʚʝʥʴ ʟʘʧʘʩʽʚ ʬʽʨʤʠ i ʚ ʪʦʨʛʦʚʝʣʴʥʦʤʫ ʮʝʥʪʨʽ ʨʝʛʽʦʥʫ r ʚ ʤʦʤʝʥʪ 

ʯʘʩʫ t, 

   ï ʧʝʚʥʝ ʧʦʨʦʛʦʚʝ ʟʥʘʯʝʥʥʷ. 

ʊʦʜʽ ʩʫʤʘʨʥʝ ʟʘʤʦʚʣʝʥʥʷ ʪʦʚʘʨʫ ʪʦʨʛʦʚʝʣʴʥʠʤʠ ʮʝʥʪʨʘʤʠ ʩʪʘʥʦʚʠʪʴ 

 

. 

 

ʑʦʙ ʫʥʠʢʥʫʪʠ ʥʘʜʤʽʨʥʠʭ ʢʦʣʠʚʘʥʴ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ , ʷʢʽ ʬʽʨʤʘ 

ʧʣʘʥʫʻ ʚʠʨʦʙʠʪʠ ʚ ʧʝʨʽʦʜʽ t, ʯʘʩʦʚʠʡ ʨʷʜ ʩʫʤʘʨʥʠʭ ʟʘʤʦʚʣʝʥʴ ʪʦʨʛʦʚʝʣʴʥʠʭ 

ʮʝʥʪʨʽʚ  ʟʛʣʘʜʞʫʻʪʴʩʷ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ, ʬʽʨʤʠ-ʚʠʨʦʙʥʠʢʠ 

ʜʝʤʦʥʩʪʨʫʶʪʴ ʜʝʷʢʫ ʽʥʝʨʮʽʡʥʽʩʪʴ ʧʽʜ ʯʘʩ ʘʜʘʧʪʫʚʘʥʥʷ ʬʘʢʪʠʯʥʠʭ ʦʙʩʷʛʽʚ 

ʚʠʨʦʙʥʠʮʪʚʘ ʜʦ ʟʘʤʦʚʣʝʥʴ ʪʦʨʛʦʚʝʣʴʥʠʭ ʮʝʥʪʨʽʚ 

 

. 

 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʨʝʘʣʴʥʠʡ ʦʙʩʷʛ ʚʠʨʦʙʥʠʮʪʚʘ  ʤʦʞʝ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʽʜ 

ʧʣʘʥʦʚʘʥʦʛʦ ʚʠʧʫʩʢʫ . ʆʙʩʷʛʠ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʧʦʩʪʘʯʘʶʪʴʩʷ ʚ ʢʦʞʝʥ 

ʪʦʨʛʦʚʝʣʴʥʠʡ ʮʝʥʪʨ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʨʦʧʦʨʮʽʡʥʦ ʜʦ ʧʣʘʥʦʚʘʥʠʭ ʢʽʣʴʢʦʩʪʝʡ: 
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. 

 

ʇʦʧʠʪ ʥʘ ʬʘʢʪʦʨʠ ʚʠʨʦʙʥʠʮʪʚʘ. ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʩʧʦʞʠʚʯʠʭ ʪʦʚʘʨʽʚ 

ʬʽʨʤʘʤ-ʚʠʨʦʙʥʠʢʘʤ ʧʦʪʨʽʙʥʽ ʬʽʟʠʯʥʠʡ ʢʘʧʽʪʘʣ ʪʘ ʧʨʘʮʷ. ʇʨʦʮʝʩ ʚʠʨʦʙʥʠʮʪʚʘ 

ʩʧʦʞʠʚʯʠʭ ʪʦʚʘʨʽʚ ʤʦʜʝʣʶʻʪʴʩʷ ʚʠʨʦʙʥʠʯʦʶ ʬʫʥʢʮʽʻʶ ʂʦʙʙʘ-ɼʫʛʣʘʩʘ ʟ 

ʜʦʜʘʪʢʦʚʠʤʠ ʤʥʦʞʥʠʢʘʤʠ, ʱʦ ʚʽʜʦʙʨʘʞʫʶʪʴ ʷʢʽʩʪʴ ʬʽʟʠʯʥʦʛʦ ʢʘʧʽʪʘʣʫ ʪʘ 

ʧʨʦʬʝʩʽʡʥʽ ʥʘʚʠʯʢʠ ʧʨʘʮʽʚʥʠʢʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʧʫʩʢ ʬʽʨʤʠ-ʚʠʨʦʙʥʠʢʘ 

ʩʧʦʞʠʚʯʠʭ ʪʦʚʘʨʽʚ ʟʘʜʘʻʪʴʩʷ ʬʫʥʢʮʽʻʶ: 

 

, 

 

ʜʝ:  ï ʩʝʨʝʜʥʷ ʷʢʽʩʪʴ ʬʽʟʠʯʥʦʛʦ ʢʘʧʽʪʘʣʫ (ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ ʪʦʚʘʨʫ), 

 ï ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʧʨʦʬʝʩʽʡʥʠʭ ʥʘʚʠʯʦʢ ʧʨʘʮʽʚʥʠʢʽʚ ʬʽʨʤʠ, 

 ï ʢʽʣʴʢʽʩʪʴ ʧʨʘʮʽʚʥʠʢʽʚ ʬʽʨʤʠ i ʚ ʤʦʤʝʥʪ ʯʘʩʫ t,  

 ï ʬʽʟʠʯʥʠʡ ʢʘʧʽʪʘʣ ʬʽʨʤʠ i ʚ ʤʦʤʝʥʪ ʯʘʩʫ t, 

 ʽ  ï ʧʘʨʘʤʝʪʨʠ, ʧʨʠʯʦʤʫ .  

ɺʩʪʘʥʦʚʣʝʥʥʷ ʮʽʥʠ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʮʽʥʠ ʥʘ ʩʚʦʶ ʧʨʦʜʫʢʮʽʶ ʬʽʨʤʠ-

ʚʠʨʦʙʥʠʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʪʘʥʜʘʨʪʥʠʡ ʧʽʜʭʽʜ, ʷʢʠʡ ʚ ʣʽʪʝʨʘʪʫʨʽ ʟ 

ʤʝʥʝʜʞʤʝʥʪʫ ʥʦʩʠʪʴ ʥʘʟʚʫ çʘʥʘʣʽʟʫ ʙʝʟʟʙʠʪʢʦʚʦʩʪʽè. ɺʽʥ ʧʦʣʷʛʘʻ ʫ 

ʚʠʟʥʘʯʝʥʥʽ ʪʘʢʦʾ ʪʦʯʢʠ, ʚ ʷʢʽʡ ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʫ ʧʨʦʜʘʞʽʚ ʩʪʘʻ ʜʦʩʪʘʪʥʴʦ 

ʚʝʣʠʢʠʤ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʠʙʫʪʢʦʚʽʩʪʴ ʟʘ ʟʥʠʞʝʥʥʷ ʮʽʥʠ, ʪʦʜʽ ʷʢ ʟʥʠʞʝʥʥʷ 

ʧʨʦʜʘʞʽʚ ʚʠʷʚʣʷʻʪʴʩʷ ʜʦʩʪʘʪʥʽʤ, ʱʦʙ ʚʠʧʨʘʚʜʘʪʠ ʟʨʦʩʪʘʥʥʷ ʮʽʥ. ʇʦ ʩʫʪʽ, ʮʝ 

ʧʨʘʚʠʣʦ ʚʽʜʧʦʚʽʜʘʻ ʩʪʘʥʜʘʨʪʥʦʤʫ ʩʧʦʩʦʙʫ ʚʩʪʘʥʦʚʣʝʥʥʷ ʮʽʥ ʥʘ ʦʩʥʦʚʽ 

ʝʣʘʩʪʠʯʥʦʩʪʽ. 

ʇʨʠʧʫʩʢʘʻʪʴʩʷ, ʱʦ ʚʩʽ ʬʽʨʤʠ ʤʘʶʪʴ ʩʪʘʣʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʝʣʘʩʪʠʯʥʽʩʪʴ 

ʧʦʧʠʪʫ . ʊʦʜʽ ʮʽʥʘ ʥʘ ʪʦʚʘʨ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʷʢ: 

 

. 

 

ɹʶʜʞʝʪ ʩʧʦʞʠʚʘʥʥʷ. ʅʘ ʧʦʯʘʪʢʫ ʧʝʨʽʦʜʫ t ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚʦ k ʧʨʠʡʤʘʻ 

ʨʽʰʝʥʥʷ ʱʦʜʦ ʦʙʩʷʛʫ ʙʶʜʞʝʪʫ ʩʧʦʞʠʚʘʥʥʷ , ʷʢʠʡ ʚʦʥʦ ʧʣʘʥʫʻ 

ʚʠʪʨʘʪʠʪʠ. ʇʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ t ʘʛʝʥʪ ʦʪʨʠʤʫʻ ʜʦʭʽʜ  ʪʘ ʤʘʻ ʟʘʦʱʘʜʞʝʥʥʷ 

ʟ ʧʦʧʝʨʝʜʥʽʭ ʧʝʨʽʦʜʽʚ . ʊʘʢʠʤ ʯʠʥʦʤ, ʦʙʩʷʛ ʥʘʷʚʥʦʾ ʛʦʪʽʚʢʠ ʟʘʜʘʻʪʴʩʷ 

ʬʦʨʤʫʣʦʶ .  

ʊʦʜʽ ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚʦ ʚʠʟʥʘʯʘʻ ʩʚʽʡ ʙʶʜʞʝʪ ʩʧʦʞʠʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʪʘʢʦʛʦ ʧʨʘʚʠʣʘ: 
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ʜʝ:  ï ʯʘʩʪʢʘ ʩʝʨʝʜʥʴʦʛʦ ʜʦʭʦʜʫ, ʥʠʞʯʝ ʷʢʦʾ ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚʦ 

ʚʠʪʨʘʯʘʻ ʚʩʶ ʛʦʪʽʚʢʫ, 

 ï ʩʝʨʝʜʥʽʡ ʜʦʭʽʜ ʘʛʝʥʪʘ k ʫ ʧʦʧʝʨʝʜʥʽʭ ʧʝʨʽʦʜʘʭ.  

K ï ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʟʘʦʱʘʜʞʝʥʥʷ , ʟʘ ʚʠʟʥʘʯʝʥʥʷʤ, ʟʘʜʦʚʦʣʴʥʷʻ ʫʤʦʚʫ 

. 

ʆʪʞʝ, ʯʝʨʝʟ ʮʝ ʧʨʘʚʠʣʦ, ʷʢʱʦ ʧʦʪʦʯʥʘ ʥʘʷʚʥʘ ʛʦʪʽʚʢʘ ʘʛʝʥʪʘ ʤʝʥʰʝ 

ʯʘʩʪʢʠ  ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ ʜʦʭʦʜʫ, ʪʦ ʚʦʥʘ ʚʠʪʨʘʯʘʻʪʴʩʷ ʧʦʚʥʽʩʪʶ. ʗʢʱʦ ʦʙʩʷʛ 

ʥʘʷʚʥʦʾ ʛʦʪʽʚʢʠ ʧʝʨʝʚʠʱʫʻ , ʪʦ ʘʛʝʥʪ ʟʘʦʱʘʜʞʫʻ ʬʽʢʩʦʚʘʥʫ ʯʘʩʪʢʫ 

ʜʦʭʦʜʫ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʨʝʟʝʨʚʫ ʥʘ çʯʦʨʥʠʡ ʜʝʥʴè. 

ɺʠʙʽʨ ʩʧʦʞʠʚʯʦʛʦ ʪʦʚʘʨʫ. ʇʨʠʧʫʩʢʘʻʪʴʩʷ, ʱʦ ʚʠʙʽʨ ʪʦʚʘʨʫ ʩʧʦʞʠʚʘʥʥʷ 

ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚʦʤ ʻ ʚʠʧʘʜʢʦʚʠʤ, ʧʨʠʯʦʤʫ ʡʤʦʚʽʨʥʽʩʪʴ ʧʨʠʜʙʘʥʥʷ ʪʦʛʦ ʯʠ 

ʽʥʰʦʛʦ ʪʦʚʘʨʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʢʣʶʯʥʦ ʮʽʥʦʶ, ʦʩʢʽʣʴʢʠ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʥʽʷʢʠʭ 

ʷʢʽʩʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʧʨʦʧʦʥʦʚʘʥʽ ʪʦʚʘʨʠ ʥʝ ʤʘʶʪʴ. ʊʦʜʽ ʮʽʥʥʽʩʪʴ ʪʦʚʘʨʫ ʜʣʷ 

ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚʘ k, ʷʢʠʡ ʚʠʨʦʙʣʷʻʪʴʩʷ ʬʽʨʤʦʶ i, ʧʽʜ ʯʘʩ ʧʝʨʽʦʜʫ t 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʧʨʦʩʪʦʶ ʬʦʨʤʫʣʦʶ: 

 

, 

 

ʜʝ   ï ʚʩʪʘʥʦʚʣʝʥʘ ʬʽʨʤʦʶ-ʚʠʨʦʙʥʠʢʦʤ ʮʽʥʘ ʪʦʚʘʨʫ. 

ʊʦʜʽ ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚʦ ʦʙʠʨʘʻ ʪʦʚʘʨ ʽ ʟ ʡʤʦʚʽʨʥʽʩʪʶ 

 

. 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚʦ ʚʽʜʜʘʻ ʧʝʨʝʚʘʛʫ ʜʝʰʝʚʰʠʤ ʪʦʚʘʨʘʤ, ʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʢʦʥʢʫʨʝʥʮʽʾ ʥʘ ʨʠʥʢʫ ʪʦʚʘʨʽʚ ʧʘʨʘʤʝʪʨʠʟʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

. ʆʙʨʘʚʰʠ ʪʦʚʘʨ, ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚʦ ʚʠʪʨʘʯʘʻ ʚʝʩʴ ʩʚʽʡ ʙʶʜʞʝʪ 

ʩʧʦʞʠʚʘʥʥʷ ʥʘ ʡʦʛʦ ʢʫʧʽʚʣʶ. ʗʢʱʦ ʪʦʚʘʨʫ ʥʘ ʨʠʥʢʫ ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʮʴʦʛʦ, 

ʪʦʙʪʦ ʧʽʩʣʷ ʧʦʢʫʧʢʠ ʚ ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚʘ ʣʠʰʘʶʪʴʩʷ ʛʨʦʰʽ, ʟʘʧʣʘʥʦʚʘʥʽ ʥʘ 

ʩʧʦʞʠʚʘʥʥʷ, ʚʦʥʦ ʚʠʙʠʨʘʻ ʥʘʩʪʫʧʥʠʡ ʪʦʚʘʨ ʽ ʥʘʤʘʛʘʻʪʴʩʷ ʚʠʪʨʘʪʠʪʠ ʟʘʣʠʰʦʢ 

ʙʶʜʞʝʪʫ ʩʧʦʞʠʚʘʥʥʷ ʥʘ ʥʴʦʛʦ. ʊʘʢ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʜʦʢʠ ʙʶʜʞʝʪ ʥʝ ʙʫʜʝ 

ʚʠʪʨʘʯʝʥʦ ʧʦʚʥʽʩʪʶ ʘʙʦ ʥʘ ʨʠʥʢʫ ʟʘʢʽʥʯʘʪʴʩʷ ʪʦʚʘʨʠ. 

ʈʠʥʦʢ ʧʨʘʮʽ. ʇʦʧʠʪ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʬʽʨʤʘʤʠ-ʚʠʨʦʙʥʠʢʘʤʠ 

ʩʧʦʞʠʚʯʠʭ ʪʦʚʘʨʽʚ. ʗʢʱʦ ʬʽʨʤʘ ʧʣʘʥʫʻ ʨʦʟʰʠʨʠʪʠ ʚʠʨʦʙʥʠʮʪʚʦ, ʚʦʥʘ 

ʚʠʩʪʘʚʣʷʻ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ ʚʘʢʘʥʩʽʶ ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ ʧʨʦʧʦʥʦʚʘʥʦʾ ʟʘʨʧʣʘʪʠ. 

ʇʦʪʝʥʮʽʡʥʽ ʧʨʘʮʽʚʥʠʢʠ ʚʠʚʯʘʶʪʴ ʨʘʥʞʦʚʘʥʠʡ ʧʝʨʝʣʽʢ ʚʠʩʪʘʚʣʝʥʠʭ ʚʘʢʘʥʩʽʡ, 

ʦʙʠʨʘʶʯʠ ʣʠʰʝ ʪʽ ʧʨʦʧʦʟʠʮʽʾ, ʜʝ ʧʨʦʧʦʥʦʚʘʥʘ ʟʘʨʧʣʘʪʘ ʧʝʨʝʚʠʱʫʻ 

ʤʽʥʽʤʘʣʴʥʫ. ɺ ʷʢʦʩʪʽ ʤʽʥʽʤʘʣʴʥʦʾ ʟʘʨʧʣʘʪʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʦʪʦʯʥʘ 

ʟʘʨʧʣʘʪʘ, ʷʢʱʦ ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚʦ ʧʨʘʮʝʚʣʘʰʪʦʚʘʥʝ, ʘʙʦ ʯʘʩʪʢʘ ʚʽʜ ʤʠʥʫʣʦʾ 

ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ ʫ ʚʠʧʘʜʢʫ ʙʝʟʨʦʙʽʪʪʷ. 

ɼʘʣʽ, ʢʦʞʥʘ ʬʽʨʤʘ ʚʧʦʨʷʜʢʦʚʫʻ ʟʘʷʚʢʠ ʧʨʦ ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ, 

ʦʨʽʻʥʪʫʶʯʠʩʴ ʥʘ ʨʽʚʥʽ ʟʘʛʘʣʴʥʠʭ ʪʘ ʧʨʦʬʝʩʽʡʥʠʭ ʥʘʚʠʯʦʢ ʧʦʪʝʥʮʽʡʥʠʭ 

ʧʨʘʮʽʚʥʠʢʽʚ. ɿʘʧʨʦʰʝʥʥʷ ʥʘ ʨʦʙʦʪʫ ʨʦʟʩʠʣʘʶʪʴʩʷ ʚʠʟʥʘʯʝʥʽʡ ʢʽʣʴʢʦʩʪʽ 

ʧʨʘʮʽʚʥʠʢʽʚ.  

1f¢

Mean

k,tInc

0 1k< <

f
Mean

k,tIncfÖ

( ) ( ), ,k i t i tp ln pn =-

,i tp

( )

( )
,

, ,

,

cons

k k i t

k i t cons

k k i t

i

Exp p
Prob

Exp p

l n

l n

è
=

ø
ê ú

è ø
ê úä

cons

kl



~ 51 ~ 

 

 ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʝʢʦʥʦʤʽʮʽ, ˉ1, 2015 

 

ʂʦʞʝʥ ʧʦʪʝʥʮʽʡʥʠʡ ʧʨʘʮʽʚʥʠʢ ʨʘʥʞʫʻ ʦʪʨʠʤʘʥʽ ʧʨʦʧʦʟʠʮʽʾ ʨʦʙʦʪʠ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʚʘʨʪʦʩʪʽ ʤʦʞʣʠʚʦʛʦ ʧʝʨʝʾʟʜʫ ʜʦ ʽʥʰʦʛʦ ʨʝʛʽʦʥʫ. ʂʦʞʝʥ 

ʧʨʘʮʽʚʥʠʢ ʧʨʠʡʤʘʻ ʧʨʦʧʦʟʠʮʽʶ ʚʽʜ ʪʽʻʾ ʬʽʨʤʠ, ʷʢʘ ʟʘʧʨʦʧʦʥʫʚʘʣʘ ʥʘʡʚʠʱʫ 

ʟʘʨʧʣʘʪʫ. ɺʩʽ ʽʥʰʽ ʦʪʨʠʤʫʶʪʴ ʚʽʜʤʦʚʫ. 

 

ɺʠʩʥʦʚʢʠ 

 

ɸʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʧʽʜʭʽʜ ʻ ʚʽʜʥʦʩʥʦ ʥʦʚʦʶ ʧʘʨʘʜʠʛʤʦʶ ʤʦʜʝʣʶʚʘʥʥʷ, 

ʷʢʘ ʚʠʥʠʢʣʘ ʥʘ çʩʪʠʢʫè ʢʦʤʧôʶʪʝʨʥʠʭ ʥʘʫʢ ʪʘ ʝʢʦʥʦʤʽʢʠ. ʆʩʥʦʚʥʠʤʠ 

ʩʢʣʘʜʦʚʠʤʠ ʪʠʧʦʚʦʾ ɸʆʄ ʻ ʘʛʝʥʪʠ ʟ ʚʠʟʥʘʯʝʥʠʤʠ ʘʪʨʠʙʫʪʘʤʠ ʪʘ ʧʦʚʝʜʽʥʢʦʶ, 

ʪʦʧʦʣʦʛʽʷ ʟʚôʷʟʥʦʩʪʽ ʘʛʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʩʝʨʝʜʦʚʠʱʝ, ʚ ʷʢʦʤʫ ʽʩʥʫʶʪʴ ʘʛʝʥʪʠ. 

ʍʘʨʘʢʪʝʨʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ɸʆʄ ʻ ʛʝʪʝʨʦʛʝʥʥʽʩʪʴ, ʦʙʤʝʞʝʥʘ 

ʨʘʮʽʦʥʘʣʴʥʽʩʪʴ, ʟʜʘʪʥʽʩʪʴ ʜʦ ʥʘʚʯʘʥʥʷ ʪʘ ʧʦʛʣʷʜ çʟʥʠʟʫ ʜʦʛʦʨʠè. ʄʦʜʝʣʽ 

ʮʴʦʛʦ ʢʣʘʩʫ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʨʽʟʥʦʶ ʤʝʪʦʶ: ʥʦʨʤʘʪʠʚʥʦʶ, ʝʤʧʽʨʠʯʥʦʶ, 

ʝʚʨʠʩʪʠʯʥʦʶ ʯʠ ʤʝʪʦʜʦʣʦʛʽʯʥʦʶ. ɸʆʄ ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʟʘ ʧʨʠʨʦʜʦʶ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙôʻʢʪʫ, ʤʝʪʦʶ ʘʥʘʣʽʟʫ, ʧʨʠʧʫʱʝʥʥʷʤʠ ʤʦʜʝʣʶʚʘʥʥʷ ʘʙʦ 

ʤʝʪʦʜʘʤʠ ʘʥʘʣʽʟʫ ʯʫʪʣʠʚʦʩʪʽ.  

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ, ɸʆʄ ʻ ʙʽʣʴʰ ʧʨʠʨʦʜʥʠʤ ʩʧʦʩʦʙʦʤ 

ʤʦʜʝʣʶʚʘʥʥʷ ʙʘʛʘʪʴʦʭ ʩʢʣʘʜʥʠʭ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʩʠʩʪʝʤ, ʧʨʦʪʝ, ʷʢ ʽ ʚ 

ʙʫʜʴ-ʷʢʦʛʦ ʽʥʰʦʛʦ ʤʝʪʦʜʫ, ʚ ʥʠʭ ʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ. ʄʦʜʝʣʴ 

EURACE ʜʘʻ ʟʤʦʛʫ ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ɸʆʄ ʥʘ 

ʧʨʘʢʪʠʮʽ. 

ʆʪʞʝ, ʟʘʩʪʦʩʫʚʘʥʥʷ ɸʆʄ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʪʘ ʬʦʨʤʘʣʽʟʫʚʘʪʠ ʧʝʚʥʽ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʜʠʥʘʤʽʢʠ ʝʢʦʥʦʤʽʯʥʠʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʦʞ ʤʦʜʝʣʶʚʘʪʠ ʾʭ 

ʦʯʽʢʫʚʘʥʫ ʧʦʚʝʜʽʥʢʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ɸʆʄ ʻ ʚʘʞʣʠʚʠʤ ʩʫʯʘʩʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ 

ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ, ʘ 

ʪʘʢʦʞ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘʩʣʽʜʢʽʚ ʨʝʘʣʽʟʘʮʽʾ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʩʮʝʥʘʨʽʾʚ ʘʙʦ 

ʧʣʘʥʽʚ ʜʽʡ. 
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ʋɼʂ 519.8 

 

ʉ.ʂ. ʇʆʃʋʄɯɭʅʂʆ, ʃ.ʆ. ʈʀɹɸʂʆɺ 

 

ʊɽʆʈɽʊʀʂʆ-ɯɻʈʆɺɸ ʈɽʉʋʈʉʅɸ ʄʆɼɽʃʔ ɿɹɸʃɸʅʉʆɺɸʅʆɻʆ 

ʊɽʍʅʆʃʆɻɯʏʅʆɻʆ ʈʆɿɺʀʊʂʋ 

 

ɸʥʦʪʘʮʽʷ. ʈʦʟʛʣʷʜʘʻʪʴʩʷ ʨʝʩʫʨʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʧʦʙʫʜʦʚʠ ʪʘ ʘʥʘʣʽʟʫ ʤʦʜʝʣʽ 

ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ çʧʨʠʨʦʜʘ-ʥʘʩʝʣʝʥʥʷ-ʚʠʨʦʙʥʠʮʪʚʦè. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʜʚʦʨʽʚʥʝʚʫ ʢʦʦʧʝʨʘʪʠʚʥʫ ʛʨʫ, ʱʦ ʩʣʫʛʫʻ ʪʘʢʦʶ ʤʦʜʝʣʣʶ ʪʘ 

ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʥʘʭʦʜʞʝʥʥʷ ʩʫʢʫʧʥʦʾ ʦʧʪʠʤʘʣʴʥʦʾ ʩʪʨʘʪʝʛʽʾ ʟʘ ʨʘʭʫʥʦʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʥʽʬʽʢʦʚʘʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʫʯʘʩʥʠʢʽʚ ʩʠʩʪʝʤʠ ʪʘ ʧʨʦʮʝʩʽʚ 

ʾʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʝʩʫʨʩʥʘ ʤʦʜʝʣʴ, ʨʦʟʚʠʪʦʢ, ʤʦʜʝʣʴ, ʛʨʘʚʝʮʴ, ʩʪʨʘʪʝʛʽʷ. 

 

ɺʩʪʫʧ 

 

ʇʨʠʡʥʷʪʪʷ ʂʦʥʬʝʨʝʥʮʽʻʶ ʆʆʅ ʧʦ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʫ ʪʘ ʨʦʟʚʠʪʢʫ 

çʇʦʨʷʜʢʫ ʜʝʥʥʦʛʦ ʍʍɯ ʩʪʦʣʽʪʪʷè ʧʨʦʛʦʣʦʩʠʣʦ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʷʢ ʢʣʶʯʦʚʠʡ 

ʥʘʧʨʷʤʦʢ ʧʦʜʘʣʴʰʦʾ ʝʚʦʣʶʮʽʾ ʣʶʜʩʪʚʘ [1]. ɸʣʝ ʷʢ, ʟʦʢʨʝʤʘ, ʟʘʟʥʘʯʘʻʪʴʩʷ ʫ 

ʟʚʽʪʽ ɼʝʧʘʨʪʘʤʝʥʪʫ ʟʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʆʆʅ [2] ʟʘ 2013 ʨ., ʟʘ 20 ʨʦʢʽʚ ʪʘʢ ʽ ʥʝ 

ʙʫʣʦ ʟʥʘʡʜʝʥʦ ʽʩʪʦʪʥʠʭ ʨʽʰʝʥʴ ʮʽʻʾ ʧʨʦʙʣʝʤʠ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʦʧʫʙʣʽʢʦʚʘʥʽ 

ʜʝʩʷʪʢʠ ʪʠʩʷʯ ʩʪʘʪʝʡ, ʚʠʪʨʘʯʝʥʽ ʟʥʘʯʥʽ ʢʦʰʪʠ. 

ʆʜʥʘ ʟ ʧʨʠʯʠʥ ʮʴʦʛʦ ï ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʥʘʡʪʠ ʢʦʤʧʨʦʤʽʩʥʽ ʩʪʨʘʪʝʛʽʾ 

ʨʦʟʚʠʪʢʫ   ʩʠʩʪʝʤʠ çʧʨʠʨʦʜʘ ï ʥʘʩʝʣʝʥʥʷ ï ʚʠʨʦʙʥʠʮʪʚʦè, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ 

ʦʢʨʝʤʠʭ ʽʥʜʠʚʽʜʫʫʤʽʚ, ʾʭ ʩʧʽʣʴʥʦʪ, ʮʽʣʠʭ ʢʨʘʾʥ ʪʘ ʨʝʛʽʦʥʽʚ. ʎʝ ʚʠʤʘʛʘʻ ʥʝ 

ʪʽʣʴʢʠ ʚʠʟʥʘʯʝʥʥʷ ʩʘʤʦʛʦ ʧʦʥʷʪʪʷ ʢʦʤʧʨʦʤʽʩʫ ʤʽʞ ʨʽʟʥʦʨʽʜʥʠʤʠ ʦʙôʻʢʪʘʤʠ ʪʘ 

ʧʨʦʮʝʩʘʤʠ, ʘ ʡ ʽʥʰʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʧʨʦʮʝʩʽʚ ʧʦʣʽʪʠʯʥʦʛʦ, ʩʦʮʽʘʣʴʥʦʛʦ, 

ʝʢʦʥʦʤʽʯʥʦʛʦ, ʝʢʦʣʦʛʽʯʥʦʛʦ, ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʬʘʢʪʦʨʽʚ ʨʦʟʚʠʪʢʫ [3].  

ɺ ʙʽʣʴʰʦʩʪʽ ʤʦʜʝʣʝʡ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʪʨʘʜʠʮʽʡʥʦ ʚʠʜʽʣʷʶʪʴʩʷ ʧʽʜʤʦʜʝʣʽ 

ʝʢʦʣʦʛʽʯʥʦʾ, ʩʦʮʽʘʣʴʥʦʾ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ ʧʽʜʩʠʩʪʝʤ, ʜʣʷ ʷʢʠʭ ʘʙʦ ʾʭ ʩʢʣʘʜʦʚʠʭ 

ʟʥʘʭʦʜʷʪʴʩʷ ʦʮʽʥʢʠ ʨʽʚʥʷ ʩʪʘʣʦʩʪʽ ʨʦʟʚʠʪʢʫ ʟ ʨʽʟʥʠʤ ʩʪʫʧʝʥʝʤ ʜʝʪʘʣʽʟʘʮʽʾ ʪʘ 

ʩʧʨʷʤʫʚʘʥʥʷʤ ʚʠʭʽʜʥʦʾ ʟʘʜʘʯʽ (ʜʠʚ., ʟʦʢʨʝʤʘ, [4, 5]). ɺʠʭʦʜʷʯʠ ʟ ʪʘʢʦʛʦ 

ʪʨʘʜʠʮʽʡʥʦʛʦ ʧʽʜʭʦʜʫ, ʚ [6, 7] ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʪʝʦʨʝʪʠʢʦ-ʽʛʨʦʚʘ ʤʦʜʝʣʴ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʫʟʘʛʘʣʴʥʝʥʫ ʤʦʜʝʣʴ, ʫʪʚʦʨʝʥʫ ʥʘ 

ʦʙôʻʜʥʘʥʥʽ ʧʽʜʤʦʜʝʣʝʡ ʩʦʮʽʘʣʴʥʦʾ, ʝʢʦʣʦʛʽʯʥʦʾ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʩʪʝʤ. ʄʦʜʝʣʴ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʙʘʛʘʪʦʨʽʚʥʝʚʽʡ ʢʦʘʣʽʮʽʡʥʽʡ ʩʪʨʘʪʝʛʽʯʥʽʡ ʛʨʽ [8], ʦʧʪʠʤʘʣʴʥʘ 

ʩʪʨʘʪʝʛʽʷ ʷʢʦʾ ʷʢʨʘʟ ʽ ʟʘʙʝʟʧʝʯʫʻ ʩʫʢʫʧʥʫ ʩʪʨʘʪʝʛʽʶ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʜʣʷ ʚʩʽʭ 

ʫʯʘʩʥʠʢʽʚ ʩʠʩʪʝʤʠ. ʇʦʜʘʣʴʰʠʡ ʘʥʘʣʽʟ ʮʽʻʾ ʤʦʜʝʣʽ ʧʦʢʘʟʘʚ ʾʾ ʥʘʜʤʽʨʥʫ 

ʛʨʦʤʽʟʜʢʽʩʪʴ ʪʘ ʥʝʢʦʥʩʪʨʫʢʪʠʚʥʽʩʪʴ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʚʽʥ ʜʦʟʚʦʣʠʚ ʚʠʜʽʣʠʪʠ ʽʥʰʝ 

ʧ̔ ʜ̌ʨʫʥʪʷ ʤʦʜʝʣʽ, ʷʢʝ ʜʦʟʚʦʣʷʻ ʥʝ ʪʽʣʴʢʠ ʽʩʪʦʪʥʦ ʩʧʨʦʩʪʠʪʠ ʾʾ, ʘ ʡ ʝʬʝʢʪʠʚʥʦ 

ʟʥʘʭʦʜʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʩʪʨʘʪʝʛʽʾ ʫʯʘʩʥʠʢʽʚ ʩʠʩʪʝʤʠ ʪʘ ʩʫʢʫʧʥʫ ʩʪʨʘʪʝʛʽʶ 

ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʨʦʟʚʠʪʢʫ. ɺʠʢʣʘʜʝʥʥʷ ʦʩʥʦʚ ʧʦʙʫʜʦʚʘʥʦʾ ʤʦʜʝʣʽ ʽ ʻ ʤʝʪʦʶ 

ʮʽʻʾ ʨʦʙʦʪʠ. 

 

 

 
Ò ʉ.ʂ. ʇʦʣʫʤʽʻʥʢʦ, ʃ..ʆ. ʈʠʙʘʢʦʚ,  2015 
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1. ʉʪʨʘʪʝʛʽʯʥʘ ʪʝʦʨʝʪʠʢʦ-ʽʛʨʦʚʘ ʨʝʩʫʨʩʥʘ ʤʦʜʝʣʴ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ 

ʨʦʟʚʠʪʢʫ 

 

ɾʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʧʝʚʥʦʾ ʩʦʮʽʦ-ʝʢʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʩʪʝʤʠ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʨʝʩʫʨʩʘʭ, ʷʢʽ ʩʧʦʞʠʚʘʶʪʴ ʪʘ ʩʪʚʦʨʶʶʪʴ ʾʾ ʫʯʘʩʥʠʢʠ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠʨʦʜʥʽ 

ʨʝʩʫʨʩʠ, ʪʦʚʘʨʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʘʙʦ ʚ ʩʘʤʽʡ ʩʠʩʪʝʤʽ, ʘʙʦ ʚ ʾʾ ʦʪʦʯʝʥʥʽ. 

ʂʨʽʤ ʪʦʚʘʨʽʚ, ʚʠʨʦʙʣʝʥʠʭ ʫʯʘʩʥʠʢʘʤʠ ʩʠʩʪʝʤʠ, ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʠʨʦʜʥʠʭ, 

ʚʠʨʦʙʥʠʯʠʭ ʨʝʩʫʨʩʽʚ, ʜʦ ʾʾ ʩʫʢʫʧʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘ ʩʴʦʛʦʜʥʽ ʩʣʽʜ ʚʽʜʥʝʩʪʠ 

ʪʝʭʥʦʣʦʛʽʾ, ʩʫʩʧʽʣʴʥʦ-ʢʦʨʠʩʥʽ ʙʘʟʠ ʟʥʘʥʴ ʪʦʱʦ.  

ʅʝʭʘʡ Res(tk) - ʚʝʢʪʦʨ ʥʘʷʚʥʠʭ ʨʝʩʫʨʩʽʚ ʚʠʭʽʜʥʦʾ ʩʦʮʽʦ-ʝʢʦʣʦʛʦ-

ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʩʪʝʤʠ ʚ ʤʦʤʝʥʪ ʯʘʩʫ tk ʨʦʟʙʠʪʪʷ ʚʽʜʨʽʟʢʫ ʯʘʩʫ [ t0, T]  ʟ 

ʢʦʤʧʦʥʝʥʪʘʤʠ Resm(tk), m = 1,.., M. ɺʠʟʥʘʯʝʥʥʷ ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʘ Res(tk) 

ʚʠʢʦʥʫʻʪʴʩʷ ʛʨʘʚʮʝʤ Gɯ, ʥʘʧʨʠʢʣʘʜ, ʫʨʷʜʦʤ, ʱʦ ʢʝʨʫʻ ʩʠʩʪʝʤʦʶ, 

ʧʨʝʜʩʪʘʚʣʷʶʯʠ ʽʥʪʝʨʝʩʠ ʾʾ ʫʯʘʩʥʠʢʽʚ. ɼʣʷ ʮʴʦʛʦ Gɯ ʘʥʘʣʽʟʫʻ ʩʪʘʥ ʩʠʩʪʝʤʠ, 

ʨʽʚʝʥʴ ʟʘʜʦʚʦʣʝʥʥʷ ʽʥʪʝʨʝʩʽʚ ʫʯʘʩʥʠʢʽʚ ʩʠʩʪʝʤʠ, ʚʽʜʧʨʘʮʴʦʚʫʻ ʩʪʨʘʪʝʛʽʾ 

ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚʩʽʻʾ ʩʠʩʪʝʤʠ, ʨʝʛʫʣʶʶʯʠ ʩʪʨʘʪʝʛʽʾ ʫʯʘʩʥʠʢʽʚ, ʷʢʠʭ 

ʚ ʩʠʣʫ ʧʽʜʣʝʛʣʦʩʪʽ ʧʨʠʨʦʜʥʦ ʚʽʜʥʝʩʪʠ ʜʦ ʥʠʞʥʴʦʛʦ ʧʝʨʰʦʛʦ ʨʽʚʥʷ ʤʦʜʝʣʽ 

ʩʠʩʪʝʤʠ.  

ʊʦʙʪʦ, ʤʘʻʤʦ ʜʚʦʨʽʚʥʝʚʫ ʤʦʜʝʣʴ, ʜʝ ʥʘ ʚʠʱʦʤʫ ʨʽʚʥʽ ʛʨʘʚʝʮʴ Gɯ 

ʢʦʥʪʨʦʣʶʻ ʜʽʷʣʴʥʽʩʪʴ ʛʨʘʚʮʽʚ Í̔ɯ ʥʠʞʥʴʦʛʦ ʨʽʚʥʷ. ʊʘʢʠʤʠ ʛʨʘʚʮʷʤʠ, ʥʘ 
ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ, ʻ ʦʜʥʦʯʘʩʥʦ ʚʩʽ ʫʯʘʩʥʠʢʠ ʩʦʮʽʦ-ʝʢʦʣʦʛʦ-

ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʽ ʥʝ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʧʦ ʧʽʜʩʠʩʪʝʤʘʭ. ɺʩʽ ʛʨʘʚʮʽ Í̔ɯ 
ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʚʦʻʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʩʧʦʞʠʚʘʶʪʴ ʪʘ ʚʠʨʦʙʣʷʶʪʴ ʚʣʘʩʥʽ ʪʘ 

ʩʧʽʣʴʥʽ ʨʝʩʫʨʩʠ ʚ ʤʝʞʘʭ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ, ʩʦʮʽʘʣʴʥʦʛʦ ʪʘ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱ. 

ɯʥʪʝʨʝʩʘʤʠ ʛʨʘʚʮʽʚ Í̔ɯ ʚʚʘʞʘʻʪʴʩʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʚʦʻʾ ʧʦʜʘʣʴʰʦʾ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. ɼʣʷ ʧʨʠʨʦʜʥʦʾ ʩʠʩʪʝʤʠ ʮʝ, 

ʥʘʩʘʤʧʝʨʝʜ, ʟʝʤʣʷ, ʚʦʜʘ, ʜʣʷ ʝʢʦʥʦʤʽʯʥʦʾ ï ʚʠʨʦʙʥʠʯʽ ʨʝʩʫʨʩʠ, ʧʨʦʜʫʢʮʽʷ 

ʪʦʱʦ. ɼʣʷ ʣʶʜʠʥʠ ʢʣʶʯʦʚʠʤʠ ʨʝʩʫʨʩʘʤʠ ʻ ʙʘʟʠʩʥʽ ʧʨʠʨʦʜʥʽ ʨʝʩʫʨʩʠ, 

ʧʨʦʜʫʢʪʠ ʭʘʨʯʫʚʘʥʥʷ; ʙʝʟʧʝʯʥʝ ʜʣʷ ʞʠʪʪʷ ʩʝʨʝʜʦʚʠʱʝ ʪʦʱʦ. ʈʝʘʣʽʟʘʮʽʷ ʪʘʢʠʭ 

ʽʥʪʝʨʝʩʽʚ ʛʨʘʚʮʽʚ Í̔ɯ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʾʭ ʩʪʨʘʪʝʛʽʡ s̔ÍS̔, iÍI, ʜʝ S̔ - 

ʤʥʦʞʠʥʘ ʩʪʨʘʪʝʛʽʡ (ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ) ʛʨʘʚʮʷ .̔ ʇʨʠ ʮʴʦʤʫ ʩʪʨʘʪʝʛʽʾ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʚʧʣʠʚ ʥʘ ʨʝʩʫʨʩʠ ʩʠʩʪʝʤʠ. ɰʭ ʧʨʠʧʫʩʪʠʤʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʛʨʘʚʮʝʤ Gɯ, ʷʢʠʡ ʢʦʥʪʨʦʣʶʻ ʤʥʦʞʠʥʠ S̔ ʧʦ ʚʩʽʭ Í̔ɯ.  
ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʨʽʚʥʷ ʟʘʜʦʚʦʣʝʥʥʷ ʽʥʪʝʨʝʩʽʚ ʚʠʥʠʢʘʶʪʴ ʧʝʚʥʽ ʧʨʦʙʣʝʤʠ. 

ʃʶʜʠʥʽ ʚʘʞʢʦ ʚʠʟʥʘʯʠʪʠ ʚʝʨʭʥʶ ʤʝʞʫ, ʥʘʚʽʪʴ ʪʽʣʴʢʠ ʬʽʥʘʥʩʦʚʦʛʦ 

ʟʘʜʦʚʦʣʝʥʥʷ. ɿʚʠʯʥʠʡ ʽʥʪʝʨʝʩ ʟ ʜʦʩʷʛʥʝʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ 

ʚʠʨʘʞʘʻʪʴʩʷ ʚ ʨʽʟʥʠʭ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʮʽʥʢʘʭ ʜʦʩʪʘʪʥʦʩʪʽ ʙʘʛʘʪʩʪʚʘ ʪʘ ʚ 

ʨʦʟʤʝʞʫʚʘʥʥʽ ʣʶʜʝʡ ʟʘ ʨʽʚʥʝʤ ʜʦʭʦʜʫ. ʊʘʢʽ ʛʨʫʧʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʡ ʟʘ 

ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʮʴʦʛʦ ʨʝʩʫʨʩʘʤʠ ï ʢʦʰʪʠ, ʦʩʚʽʪʘ, ʥʝʨʫʭʦʤʽʩʪʴ ʪʘ ʽʥ. ɼʦ ʨʝʯʽ, 

ʪʘʢʽ ʬʘʢʪʦʨʠ ʦʮʽʥʶʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʩʠʩʪʝʤʘʭ ʽʥʜʠʢʘʪʦʨʽʚ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ 

ʪʘ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʡ ʷʢ ʩʦʮʽʘʣʴʥʠʡ ʨʝʩʫʨʩ [4]. ʅʘʧʨʠʢʣʘʜ - ʚʽʜʩʦʪʦʢ ʦʩʽʙ ʟ 

ʚʠʱʦʶ ʦʩʚʽʪʦʶ, ʢʽʣʴʢʽʩʪʴ ʟʘʭʚʦʨʶʚʘʥʴ, ʜʦʭʽʜ ʥʘ ʦʜʥʫ ʦʩʦʙʫ ʪʘ ʽʥ.  

ʈʽʚʝʥʴ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʥʘʷʚʥʠʭ ʨʝʩʫʨʩʽʚ ʚʣʘʩʥʠʤ ʽʥʪʝʨʝʩʘʤ ʩʪʚʦʨʶʻ 

ʤʦʪʠʚʠ ʜʣʷ ʫʯʘʩʪʽ ʣʶʜʠʥʠ ʚ ʜʽʷʣʴʥʦʩʪʽ ʩʠʩʪʝʤʠ, ʚʽʜʧʦʚʽʜʥʽ ʩʪʨʘʪʝʛʽʾ ʤʦʞʫʪʴ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʯʠ ʜʝʩʪʨʫʢʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʥʝʾ. ɸʣʝ ʧʝʚʥʠʡ ʽʥʜʠʚʽʜʫʫʤ 

ʥʘʚʨʷʜ ʯʠ ʟʤʦʞʝ ʽʩʪʦʪʥʦ ʚʧʣʠʥʫʪʠ ʥʘ ʨʦʟʚʠʪʦʢ ʚʩʽʻʾ ʩʠʩʪʝʤʠ. ɺʠʭʦʜʷʯʠ ʟ 

ʮʴʦʛʦ, ʥʘʜʘʣʽ ʥʝ ʙʫʜʝʤʦ ʨʦʟʛʣʷʜʘʪʠ ʦʮʽʥʢʠ ʟʘʜʦʚʦʣʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 
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ʽʥʪʝʨʝʩʽʚ ʛʨʘʚʮʽʚ Í̔ɯ, ʘ ʚʚʘʞʘʪʠ, ʱʦ ʚʦʥʠ ʥʘ ʚʣʘʩʥʠʡ ʨʦʟʩʫʜ ʚʠʪʨʘʯʘʶʪʴ 
ʦʜʝʨʞʘʥʠʡ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʥʷ ʩʚʦʾʭ ʩʪʨʘʪʝʛʽʡ ʜʦʭʽʜ (ʯʘʩʪʢʫ ʨʝʩʫʨʩʽʚ 

ʩʠʩʪʝʤʠ). ʎʝ ʙʽʣʴʰʝ ʚʽʜʦʙʨʘʞʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʮʽʥʢʠ ʥʘʩʣʽʜʢʽʚ ʾʭ ʜʽʷʣʴʥʦʩʪʽ, ʘ 

ʥʝ ʥʘʤʽʨʽʚ.  

ʇʨʦʪʝ, ʚ ʨʘʟʽ ʧʦʛʽʨʰʝʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʩʪʘʥʫ, ʽʥʰʠʭ ʚʠʜʽʚ ʧʨʠʛʥʽʯʝʥʥʷ, 

ʛʨʘʚʮʽ ʤʦʞʫʪʴ ʧʝʨʝʡʪʠ ʜʦ ʩʪʨʘʪʝʛʽʡ ʥʝʧʦʢʦʨʠ, ʷʢʽ ʚʝʜʫʪʴ ʜʦ ʩʫʢʫʧʥʦʛʦ 

ʜʠʩʙʘʣʘʥʩʫ. ɻʨʘʚʝʮʴ GI, ʫʯʘʩʥʠʢʠ ʝʢʦʥʦʤʽʯʥʦʾ ʧʽʜʩʠʩʪʝʤʠ ʘʙʦ ʨʠʥʦʢ (ʡʦʛʦ 

ʧʨʦʚʽʜʥʽ ʛʨʘʚʮʽ) ʚʩʪʘʥʦʚʣʶʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʨʽʚʥʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʤʽʥʽʤʘʣʴʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘʣʝ, ʢʨʽʤ ʩʫʩʧʽʣʴʥʠʭ, ʦʨʽʻʥʪʫʶʪʴʩʷ ʡ ʥʘ ʚʣʘʩʥʽ ʽʥʪʝʨʝʩʠ. 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʟʘʚʠʩʦʢʠʭ ʥʦʨʤ ʩʦʮʽʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʥʝ ʧʦʚôʷʟʘʥʠʭ ʟ 

ʩʫʩʧʽʣʴʥʦʶ ʢʦʨʠʩʥʽʩʪʶ, ʪʝʞ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʫʩʢʣʘʜʥʝʥʴ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʘʻ 

ʙʫʪʠ ʟʥʘʡʜʝʥʝ ʧʝʚʥʝ ʟʙʘʣʘʥʩʦʚʘʥʝ ʨʽʰʝʥʥʷ, ʷʢʝ ʟʘʜʦʚʦʣʴʥʷʻ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ 

ʩʠʩʪʝʤʠ, ʚʢʣʶʯʘʶʯʠ ʥʝ ʪʽʣʴʢʠ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʫ, ʘ ʡ ʧʨʠʨʦʜʥʫ 

ʧʽʜʩʠʩʪʝʤʫ. ʎʝ ï ʟʘʚʜʘʥʥʷ ʛʨʘʚʮʷ GI, ʷʢʠʡ ʨʝʛʫʣʶʻ, ʥʘʩʘʤʧʝʨʝʜ, ʧʨʘʚʠʣʘ 

ʨʦʟʧʦʜʽʣʫ ʜʦʭʦʜʫ ʪʘ ʩʦʮʽʘʣʴʥʽ ʥʦʨʤʠ.  

ɺʩʽ ʛʨʘʚʮʽ iÍɯ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʽʥʬʽʥʽʪʝʟʠʤʘʣʴʥʽ, ʪʦʙʪʦ ʥʝ ʤʦʞʫʪʴ 
ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʚʧʣʠʥʫʪʠ ʥʘ ʚʩʶ ʩʠʩʪʝʤʫ. ɼʣʷ ʟʙʽʣʴʰʝʥʥʷ ʮʴʦʛʦ ʚʧʣʠʚʫ ʪʘ 

ʦʜʝʨʞʘʥʥʷ ʙʽʣʴʰʦʛʦ ʜʦʭʦʜʫ ʚʽʜ ʩʚʦʾʭ ʩʪʨʘʪʝʛʽʡ ʚʦʥʠ ʦʙôʻʜʥʫʶʪʴʩʷ ʚ ʢʦʘʣʽʮʽʾ 

ʩÍʉ, ʩʪʨʘʪʝʛʽʷʤʠ ʷʢʠʭ ʻ ʚʝʢʪʦʨʠ sʩÍSʩ, ʟʘʜʘʥʽ ʥʘ ʜʝʢʘʨʪʦʚʦʤʫ ʜʦʙʫʪʢʫ 

ʤʥʦʞʠʥ ʩʪʨʘʪʝʛʽʡ Si. ʉʪʚʦʨʝʥʘ ʢʦʘʣʽʮʽʷ ʩÍʉ, ʙʫʜʫʯʠ ʧʽʜʤʥʦʞʠʥʦʶ ɯ, ʜʽʻ ʷʢ 

ʦʜʠʥ ʛʨʘʚʝʮʴ ʟʽ ʩʪʨʘʪʝʛʽʻʶ sʩ. ʇʨʠ ʮʴʦʤʫ ʛʨʘʚʝʮʴ iÍʩ ʦʜʝʨʞʫʻ ʯʘʩʪʠʥʫ 
ʚʠʛʨʘʰʫ ʩ, ʪʦʙʪʦ ʧʝʚʥʫ ʚʝʣʠʯʠʥʫ ʦʜʝʨʞʘʥʦʛʦ ʢʦʘʣʽʮʽʻʶ ʜʦʭʦʜʫ (ʨʝʩʫʨʩʫ). 

ʊʘʢʦʞ ʛʨʘʚʮʽ iÍɯ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠ ʩʪʨʘʪʝʛʽʾ ʚ ʽʥʰʠʭ ʢʦʘʣʽʮʽʷʭ, ʥʘʧʨʠʢʣʘʜ, 
ʛʨʘʚʝʮʴ ʤʦʞʝ ʦʜʥʦʯʘʩʥʦ ʚʭʦʜʠʪʠ ʜʦ ʢʦʘʣʽʮʽʡ ʙʫʜʽʚʝʣʴʥʠʢʽʚ ʪʘ ʧʝʥʩʽʦʥʝʨʽʚ 

ʪʦʱʦ. ɺʠʛʨʘʰ ʚʽʜ ʚʠʢʦʥʘʥʥʷ ʩʚʦʾʭ ʩʪʨʘʪʝʛʽʡ ʪʘʢʠʡ ʛʨʘʚʝʮʴ ʦʜʝʨʞʫʻ ʚʽʜ ʫʯʘʩʪʽ 

ʚ ʫʩʽʭ ʢʦʘʣʽʮʽʷʭ. 

ʊʦʜʽ ʩʪʘʥ ʚʩʽʻʾ ʩʠʩʪʝʤʠ ʚ ʤʦʤʝʥʪ ʯʘʩʫ tk ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʝʢʪʦʨʦʤ 

s̔ t(tk) ʢʦʘʣʽʮʽʡʥʠʭ ʩʪʨʘʪʝʛʽʡ sc, ʱʦ ʦʙʨʘʣʠ ʚʩʽ ʢʦʘʣʽʮʽʾ ʩÍʉ. ʊʘʢʠʡ ʚʝʢʪʦʨ 

ʙʫʜʝʤʦ ʥʘʟʠʚʘʪʠ ʩʠʪʫʘʮʽʻʶ s̔ t(tk)ÍS̔ t(tk), S̔ t(tk) - ʤʥʦʞʠʥʘ ʩʠʪʫʘʮʽʡ, ʪʦʙʪʦ 

ʤʥʦʞʠʥʘ ʚʩʽʭ ʤʦʞʣʠʚʠʭ ʜʽʡ ʫʯʘʩʥʠʢʽʚ ʩʠʩʪʝʤʠ ʚ ʤʦʤʝʥʪ ʯʘʩʫ tk. ʉʘʤʝ ʚʽʜ 

ʩʠʪʫʘʮʽʾ, ʱʦ ʩʢʣʘʣʘʩʷ, ʪʦʙʪʦ ʚʽʜ ʚʣʘʩʥʦʾ ʩʪʨʘʪʝʛʽʾ ʪʘ ʩʪʨʘʪʝʛʽʡ ʽʥʰʠʭ ʢʦʘʣʽʮʽʡ, 

ʟʘʣʝʞʠʪʴ ʚʠʛʨʘʰ (ʜʦʭʽʜ) ʢʦʘʣʽʮʽʾ, ʷʢʠʡ ʙʫʜʝʤʦ ʚʠʨʘʞʘʪʠ  ʜʽʡʩʥʦʶ ʬʫʥʢʮʽʻʶ 

Hc(s̔ t(tk)).  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʤʘʻʤʦ ʢʦʘʣʽʮʽʡʥʫ ʛʨʫ 

 

ɻ(tk) = < Res(tk), ɯ, ʉ, S̔ t(tk), Hc(s̔ t(tk)), ʩÍʉ, tkÍ[ t0, T]>,  (1) 

 

ʱʦ ʦʧʠʩʫʻ ʜʽʷʣʴʥʽʩʪʴ ʚʠʭʽʜʥʦʾ ʩʦʮʽʦ-ʝʢʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʩʪʝʤʠ. 

ɻʨʘʚʮʽ (1) ʚʠʢʦʥʫʶʪʴ ʨʽʟʥʽ ʩʪʨʘʪʝʛʽʾ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʦʜʝʨʞʘʥʥʷ ʚʠʛʨʘʰʽʚ 

ʪʘ ʧʦʜʘʣʴʰʝ ʟʘʜʦʚʦʣʝʥʥʷ ʢʦʘʣʽʮʽʡʥʠʭ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʽʥʪʝʨʝʩʽʚ, ʱʦ ʡ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʨʦʮʝʩ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ. ɺʠʭʽʜʥʘ ʤʝʪʘ ʜʦʩʷʛʥʝʥʥʷ ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ ʧʦʪʨʝʙʫʻ ʚʠʟʥʘʯʝʥʥʷ ʩʧʽʣʴʥʦʛʦ ʽʥʪʝʨʝʩʫ ʫʯʘʩʥʠʢʽʚ ʮʽʻʾ ʛʨʠ. ʊʘʢʠʤ 

ʽʥʪʝʨʝʩʦʤ ʧʨʠʨʦʜʥʦ ʚʠʟʥʘʯʠʪʠ ʧʨʠʤʥʦʞʝʥʥʷ ʩʧʽʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʟʘ ʫʤʦʚʠ 

ʟʙʝʨʝʞʝʥʥʷ ʾʭ ʙʘʣʘʥʩʫ, ʱʦ ʚʠʨʘʞʘʻʪʴʩʷ ʫ ʟʥʘʭʦʜʞʝʥʥʽ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʨʦʟʧʦʜʽʣʫ ʚʠʛʨʘʰʫ, ʦʜʝʨʞʘʥʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʚʩʽʤʘ 

ʫʯʘʩʥʠʢʘʤʠ ʩʠʩʪʝʤʠ ʟʘʜʣʷ (ʤʦʞʣʠʚʦ, ʦʙʤʝʞʝʥʦʛʦ) ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʟʘʜʦʚʦʣʝʥʥʷ ʾʭ ʽʥʪʝʨʝʩʽʚ.  
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ʊʦʙʪʦ, ʤʝʪʘ ʛʨʠ ï ʥʝ ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʯʠ ʛʨʫʧʦʚʝ ʟʙʘʛʘʯʝʥʥʷ ʚ ʤʝʞʘʭ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʧʽʜʩʠʩʪʝʤʠ, ʘ ʟʙʝʨʝʞʝʥʥʷ ʙʘʣʘʥʩʫ ʥʘʷʚʥʠʭ ʪʘ ʥʘʥʦʚʦ 

ʩʪʚʦʨʝʥʠʭ ʨʝʩʫʨʩʽʚ ʧʨʠ ʟʨʦʩʪʘʥʥʽ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ (ʽʥʪʝʨʝʩʽʚ) ʾʾ ʫʯʘʩʥʠʢʽʚ.  

ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʪʘʢʦʛʦ ʙʘʣʘʥʩʫ, ʧʝʨʰ ʟʘ ʚʩʝ, ʨʝʩʫʨʩʠ ʤʘʶʪʴ 

ʚʠʤʽʨʶʚʘʪʠʩʷ ʚ ʦʜʥʘʢʦʚʠʭ ʦʜʠʥʠʮʷʭ ʪʘ ʧʝʨʝʜʘʚʘʪʠʩʷ ʤʽʞ ʛʨʘʚʮʷʤʠ.  

 

2. ʂʦʦʧʝʨʘʪʠʚʥʘ ʨʝʩʫʨʩʥʘ ʤʦʜʝʣʴ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʨʦʟʚʠʪʢʫ 

 

ʅʝʭʘʡ volm,l ʪʘ prm,l ï ʦʙʩʷʛ ʪʘ ʚʘʨʪʽʩʪʴ m-ʛʦ ʚʠʜʫ ʨʝʩʫʨʩʽʚ ʫ ʨʝʛʽʦʥʽ ʢʨʘʾʥʠ l. 

ʊʦʜʽ ʚʝʣʠʯʠʥʘ 

 

,)(t)(tvol/)(t vol )(trs k,km,lk,m,lkm,l ä=
l

lmlm prpr  

ʻ ʚʽʜʥʦʩʥʠʤ ʦʙʩʷʛʦʤ ʨʝʩʫʨʩʫ m ʚ ʨʝʛʽʦʥʽ l, ʟʚʽʩʥʦ, 0Ò rsm,l(tk) Ò1. ʊʘʢʝ 

ʚʠʟʥʘʯʝʥʥʷ, ʷʢʝ ʤʦʞʝ ʚʨʘʭʦʚʫʚʘʪʠ ʡ ʤʦʞʣʠʚʽʩʪʴ ʧʦʥʦʚʣʝʥʥʷ ʨʝʩʫʨʩʫ, 

ʜʦʟʚʦʣʷʻ ʫʥʽʬʽʢʫʚʘʪʠ ʟʤʽʩʪʦʚʥʦ ʨʽʟʥʽ ʨʝʩʫʨʩʠ, ʥʘʧʨʠʢʣʘʜ, ʢʽʣʴʢʽʩʪʴ ʧʠʪʥʦʾ 

ʚʦʜʠ, ʥʘʩʝʣʝʥʥʷ ʟ ʚʠʱʦʶ ʦʩʚʽʪʦʶ ʪʘ ʽʥ.  

ɼʣʷ ʢʦʞʥʦʛʦ ʟ ʨʝʛʽʦʥʽʚ l ʟʘʤʽʩʪʴ ʚʠʭʽʜʥʠʭ ʥʘʪʫʨʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ 

Resm,l(s̔ t(tk)) ʙʫʜʝʤʦ ʨʦʟʛʣʷʜʘʪʠ ʾʭ ʚʽʜʥʦʩʥʽ ʚʝʣʠʯʠʥʠ rsm,l(tk). ʇʨʠ ʚʠʢʦʥʘʥʥʽ 

ʩʪʨʘʪʝʛʽʡ ʢʦʘʣʽʮʽʾ ʚʠʪʨʘʯʘʶʪʴ ʦʜʥʽ ʨʝʩʫʨʩʠ, ʘ ʩʪʚʦʨʶʶʪʴ ʽʥʰʽ, ʥʘʧʨʠʢʣʘʜ, 

ʧʽʜʧʨʠʻʤʩʪʚʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʠʨʦʚʠʥʫ, ʝʥʝʨʛʽʶ ʪʘ ʢʦʤʧʣʝʢʪʫʶʯʽ, ʚʠʨʦʙʣʷʻ 

ʽʥʰʫ ʧʨʦʜʫʢʮʽʶ. ʊʦʙʪʦ ʩʪʘʥ ʢʦʤʧʦʥʝʥʪ ʨʝʩʫʨʩʽʚ Resm,l(s̔ t(tk)) ʯʠ rsm,l(tk) 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʩʽʭ ʢʦʘʣʽʮʽʡ ʩÍʉ ʪʘ ʚʠʜʽʚ ʾʭ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʽ ʙʫʜʝʤʦ ʧʦʟʥʘʯʘʪʠ 

ʯʝʨʝʟ w, w = 1,.., W. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ, ʟʘʤʽʩʪʴ rsm,l(tk) ʙʫʜʝʤʦ ʨʦʟʛʣʷʜʘʪʠ 

ʜʝʪʘʣʽʟʦʚʘʥʽ ʧʦ ʩ ʪʘ w ʢʦʤʧʦʥʝʥʪʠ ʨʝʩʫʨʩʽʚ rsm,l,c,w(tk), ʘ ʙʘʣʘʥʩ, ʷʢʠʡ 

ʰʫʢʘʻʪʴʩʷ, - ʷʢ ʫʟʛʦʜʞʝʥʥʷ ʨʫʡʥʽʚʥʠʭ ʪʘ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʩʪʨʘʪʝʛʽʡ ʨʽʟʥʠʭ 

ʢʦʘʣʽʮʽʡ ʧʦ ʢʦʤʧʦʥʝʥʪʽ rsm,l,c,w(tk).  

ʇʦʢʣʘʜʝʤʦ, ʱʦ  

 

rsm,l,c,w(s̔ t(tk)) = Arsm,l,c,w(s̔ t(tk)) - Drsm,l,c,w(s̔ t(tk)) + rsm,l(tk-1),  

,)(sit(trs )(sit(trs))(sit(trs
1

1-klm,

Cc

kwc,l,m,klm, ää
= Í

+=
W

w

  

  

rsm,l(t0) = const, m = 1,., M,     

   

ʜʝ Arsm,l,c,w(s̔ t(tk)) ʪʘ Drsm,l,c,w(s̔ t(tk)) ï ʜʦʜʘʥʽ ʪʘ ʚʠʪʨʘʯʝʥʽ ʢʦʘʣʽʮʽʻʶ ʩ 

ʚʝʣʠʯʠʥʠ ʚʽʜʥʦʩʥʠʭ ʨʝʩʫʨʩʽʚ ʟʘ ʢʦʤʧʦʥʝʥʪʦʶ m ʚ ʤʦʤʝʥʪ ʯʘʩʫ tk ʚ ʨʝʛʽʦʥʽ l ʟʘ 

ʚʠʜʦʤ ʜʽʷʣʴʥʦʩʪʽ w, ʘ rsm,l(tk-1) ï ʚʝʣʠʯʠʥʘ rsm,l(s̔ t(t)) ʚ ʧʦʧʝʨʝʜʥʽʡ ʤʦʤʝʥʪ ʯʘʩʫ 

tk-1. ʊʦʜʽ, ʚʝʣʠʯʠʥʘ rsm,l(s̔ t(tk)) ʚʽʜʦʙʨʘʞʘʻ ʨʝʟʫʣʴʪʫʶʯʠʡ ʩʪʘʥ ʢʦʤʧʦʥʝʥʪʠ m 

ʚʝʢʪʦʨʘ ʚʽʜʥʦʩʥʠʭ ʨʝʩʫʨʩʽʚ rsl(s̔ t(tk)) ʚ ʩʠʪʫʘʮʽʾ s̔ t(tk), ʘ ʩʫʤʘ 

 

ää
= =

=
M

1m

W

1w

kwc,l,m,kcl,  ))(sit(trs))(sit(trs , - 

 

ʧʽʜʩʫʤʢʦʚʽ ʟʤʽʥʠ, ʟʨʦʙʣʝʥʽ ʢʦʘʣʽʮʽʻʶ ʩÍʉ ʧʦ ʚʩʴʦʤʫ ʚʝʢʪʦʨʫ ʨʝʩʫʨʩʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʨʝʛʽʦʥʫ l ʤʘʻʤʦ ʤʘʪʨʠʮʶ Rsl,ʉ(sit(tk)) ʟ ʝʣʝʤʝʥʪʘʤʠ 

rsl,ʩ(sit(tk)), ʷʢʘ ʦʧʠʩʫʻ ʚʽʜʥʦʩʥʽ ʨʝʩʫʨʩʠ ʟʘ ʚʩʽʤʘ ʚʠʜʘʤʠ ʜʽʷʣʴʥʦʩʪʽ w = 1,.., W.  



~ 57 ~ 

 

 ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʝʢʦʥʦʤʽʮʽ, ˉ1, 2015 

 

ʇʦʙʫʜʫʻʤʦ ʢʦʦʧʝʨʘʪʠʚʥʫ ʛʨʫ ʥʘ ʦʩʥʦʚʽ ʩʪʨʘʪʝʛʽʯʥʦʾ ʛʨʠ (1).  

ʅʝʭʘʡ [9] n ï ʢʽʣʴʢʽʩʪʴ ʛʨʘʚʮʽʚ ɯ, ʘ ʢʦʘʣʽʮʽʷ ʉ - ʾʾ ʧʽʜʤʥʦʞʠʥʘ. ʌʫʥʢʮʽʷ 

v, ʱʦ ʩʪʘʚʠʪʴ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʢʦʞʥʽʡ ʢʦʘʣʽʮʽʾ C ʥʘʡʙʽʣʴʰʠʡ ʚʠʛʨʘʰ  v(C) 

(ʧʦʜʽʣ x = (x1,., xn)), ʷʢʠʡ ʚʦʥʘ ʚʧʝʚʥʝʥʦ ʦʜʝʨʞʫʻ, ʥʘʟʠʚʘʻʪʴʩʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʶ ʬʫʥʢʮʽʻʶ ʛʨʠ. ʉʫʢʫʧʥʽʩʪʴ <I, v(C)>  ʥʘʟʠʚʘʻʪʴʩʷ 

ʢʦʦʧʝʨʘʪʠʚʥʦʶ ʛʨʦʶ ʫ ʬʦʨʤʽ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʾ ʬʫʥʢʮʽʾ, ʷʢʱʦ ʚʠʢʦʥʫʶʪʴʩʷ 

ʥʘʩʪʫʧʥʽ ʜʚʽ ʫʤʦʚʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʪʘ ʢʦʣʝʢʪʠʚʥʦʾ ʨʘʮʽʦʥʘʣʴʥʦʩʪʽ: 

 

xi ² u,(i) ʜʣʷ  iÍɯ ʪʘ ä
Í

=
Ii

i Ivx )( . 

ʊʦʙʪʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʪʨʘʪʝʛʽʯʥʦʾ ʛʨʠ, ʜʝ ʘʥʘʣʽʟʫʶʪʴʩʷ ʜʽʾ ʛʨʘʚʮʽʚ ʚ 

ʨʽʟʥʠʭ ʢʦʘʣʽʮʽʷʭ, ʚ ʢʦʦʧʝʨʘʪʠʚʥʽʡ ʛʨʽ ʛʨʘʚʮʽ ʥʘ ʦʩʥʦʚʽ ʜʦʤʦʚʣʝʥʦʩʪʝʡ 

ʦʙôʻʜʥʫʶʪʴʩʷ ʚ ʢʦʘʣʽʮʽʶ ʪʘ ʜʽʶʪʴ ʷʢ ʦʜʠʥ ʛʨʘʚʝʮʴ ʧʨʦʪʠ ʽʥʰʠʭ ʛʨʘʚʮʽʚ. 

ɺʠʟʥʘʯʠʤʦ ʬʫʥʢʮʽʶ  
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ʻ ʩʫʢʫʧʥʦʶ ʮʽʥʦʶ ʛʨʠ (1), ʷʢʫ ʤʦʞʝ ʦʜʝʨʞʘʪʠ ʪʦʪʘʣʴʥʘ ʢʦʘʣʽʮʽʷ ʉ (ʤʥʦʞʠʥʘ 

ʚʩʽʭ ʛʨʘʚʮʽʚ ɯ).  

ɿʘ ʧʦʙʫʜʦʚʦʶ, ʮʶ ʛʨʫ ʢʦʥʪʨʦʣʶʻ ʛʨʘʚʝʮʴ GI, ʡʦʛʦ ʤʝʪʦʶ ʻ ʟʙʽʣʴʰʝʥʥʷ 

ʟʥʘʯʝʥʥʷ (3), ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘʚʜʘʥʥʷʤ ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʫ, ʪʘ, ʚʦʜʥʦʯʘʩ, 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʘʣʘʥʩʫ ʽʥʪʝʨʝʩʽʚ ʢʦʘʣʽʮʽʡ (1), ʪʦʙʪʦ ʙʘʣʘʥʩʫ ʨʝʩʫʨʩʽʚ ʩʠʩʪʝʤʠ.  

ʅʘʩʪʫʧʥʫ ʩʫʢʫʧʥʽʩʪʴ  

 

ɻRl(tk) = < rsl(tk), ʉ, S̔ t(tk), v l(c,tk), m = 1,.,M , tkÍ[ t0, T]>,  (4) 

  

ʙʫʜʝʤʦ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʢʦʦʧʝʨʘʪʠʚʥʫ ʛʨʫ ʟ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʶ ʬʫʥʢʮʽʻʶ vl(c,tk), 

ʧʦʙʫʜʦʚʘʥʦʶ ʥʘ ʦʩʥʦʚʽ ʛʨʠ (1). 

ɹʘʣʘʥʩ ʚʠʪʨʘʯʝʥʠʭ ʪʘ ʩʪʚʦʨʝʥʠʭ ʨʝʩʫʨʩʽʚ ʩʠʩʪʝʤʠ ʙʫʜʝʤʦ ʚʠʟʥʘʯʘʪʠ ʥʘ 

ʦʩʥʦʚʽ ʚʝʢʪʦʨʫ ʐʝʧʣʽ [9 - 10] ʛʨʠ (4).  

ɺʝʢʪʦʨʦʤ ʐʝʧʣʽ ʥʘʟʠʚʘʻʪʴʩʷ
 
ʚʽʜʦʙʨʘʞʝʥʥʷ, ʷʢʝ ʢʦʞʥʽʡ ʛʨʽ ʫ ʬʦʨʤʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʾ ʬʫʥʢʮʽʾ ʩʪʘʚʠʪʴ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʦʜʽʣ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʻ 

ʥʘʩʪʫʧʥʠʤ ʫʤʦʚʘʤ. 

1. ä
Í

=F
Ci

i Cvv )()(  ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʥʦʩʽʷ ï ʪʘʢʦʾ ʢʦʘʣʽʮʽʾ ʉ, ɦʦ 

u(ʉ) = u(ʉžʂ) ʜʣʷ ʙʫʜʴ-ʷʢʦʾ ʢʦʘʣʽʮʽʾ ʂ (ʘʢʩʽʦʤʘ ʝʬʝʢʪʠʚʥʦʩʪʽ), ʽʥʦʜʽ ʟʘʤʽʩʪʴ 

ʮʽʻʾ ʘʢʩʽʦʤʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʘʢʩʽʦʤʘ ʙʦʣʚʘʥʘ: ( ) ( )i v v iF =  ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ 

ʙʦʣʚʘʥʘ. 

2. )()( vv ii pF=F  ʜʣʷ ʙʫʜʴ-ʷʢʦʾ ʧʝʨʝʩʪʘʥʦʚʢʠ p ʤʥʦʞʠʥʠ ʛʨʘʚʮʽʚ ɯ, ʱʦ 

ʟʘʜʦʚʦʣʴʥʷʻ ʫʤʦʚʽ: v(C) = v(p(C)) ʜʣʷ ʙʫʜʴ-ʷʢʦʾ ʢʦʘʣʽʮʽʾ ʉ (ʘʢʩʽʦʤʘ ʩʠʤʝʪʨʽʾ); 

3. )()()( vvvv iii ¡¡F+¡F=¡¡+¡F  ʜʣʷ ʙʫʜʴ-ʷʢʠʭ ʜʚʦʭ ʽʛʦʨ <ɯ, v¡>  ʪʘ <ɯ, v¡¡>  

(ʘʢʩʽʦʤʘ ʘʛʨʝʛʘʮʽʾ). 



~ 58 ~ 

 

 ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʝʢʦʥʦʤʽʮʽ, ˉ1, 2015 

 

ɼʦʚʝʜʝʥʦ, ʱʦ ʢʦʤʧʦʥʝʥʪʠ ʚʝʢʪʦʨʘ ʐʝʧʣʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʟʥʘʯʝʥʽ 

ʥʘʩʪʫʧʥʦʶ ʻʜʠʥʦʶ ʬʫʥʢʮʽʻʶ, ʷʢʘ ʟʘʜʦʚʦʣʴʥʷʻ ʘʢʩʽʦʤʘʤ 1 - 3: 
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ɺʝʢʪʦʨ ʐʝʧʣʽ ʻ ʦʜʥʠʤ ʟ ʧʦʰʠʨʝʥʠʭ ʧʨʠʥʮʠʧʽʚ ʦʧʪʠʤʘʣʴʥʦʩʪʽ,  

ʭʘʨʘʢʪʝʨʠʟʫʻ ʪʝ, ʯʦʛʦ ʢʦʘʣʽʮʽʷ ʤʦʞʝ ʜʦʩʷʛʥʫʪʠ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʛʨʠ, ʘʣʝ ʥʝ 

ʦʧʠʩʫʻ, ʷʢ ʨʝʟʫʣʴʪʘʪʠ ʛʨʠ ʚʧʣʠʚʘʪʠʤʫʪʴ ʥʘ ʢʦʘʣʽʮʽʶ, ʪʦʙʪʦ ʥʝ ʚʽʜʦʙʨʘʞʘʻ 

ʩʪʨʘʪʝʛʽʯʥʽ ʘʩʧʝʢʪʠ ʛʨʠ. ʉʘʤʝ ʮʝ ʤʘʻ ʤʽʩʮʝ ʽ ʚ ʥʘʰʽʡ ʤʦʜʝʣʽ, ʜʝ ʤʠ 

ʚʽʜʤʦʚʠʣʠʩʷ ʚʽʜ ʘʥʘʣʽʟʫ ʩʪʨʘʪʝʛʽʡ ʢʦʘʣʽʮʽʡ ʥʘ ʢʦʨʠʩʪʴ, ʥʘʩʘʤʧʝʨʝʜ, ʚʠʨʽʰʝʥʥʷ 

ʛʨʠ.  

ʇʦʜʽʣ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʝʢʪʦʨʫ ʐʝʧʣʽ, ʡ ʻ ʥʝʦʙʭʽʜʥʠʤ ʙʘʣʘʥʩʦʤ ʨʝʩʫʨʩʽʚ 

ʚʥʘʩʣʽʜʦʢ ʚʟʘʻʤʦʜʽʾ ʫʯʘʩʥʠʢʽʚ ʩʠʩʪʝʤʠ, ʟʘ ʷʢʠʤ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ 

ʙʫʜʫʪʴ ʟʙʘʣʘʥʩʦʚʘʥʽ ʩʪʨʘʪʝʛʽʾ ʫʯʘʩʥʠʢʽʚ, ʷʢʽ ʜʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʠʡ 

ʦʙʩʷʛ ʩʪʚʦʨʝʥʠʭ ʪʘ ʥʘʷʚʥʠʭ ʨʝʩʫʨʩʽʚ.  

ʉʪʨʘʪʝʛʽʾ ʛʨʘʚʮʽʚ ʪʘ ʢʦʘʣʽʮʽʡ ʧʨʠ ʮʴʦʤʫ ʻ ʨʽʟʥʦʙʽʯʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʠʤʠ ʚ ʧʨʦʮʝʩʽ ʩʧʦʞʠʚʘʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ ʨʝʩʫʨʩʽʚ. 

ɿʙʽʣʴʰʝʥʥʷ ʾʭ ʦʙʩʷʛʫ ʪʘ ʚʘʨʪʦʩʪʽ ʟʚʽʩʥʦ ʚʝʜʝ ʜʦ ʧʦʣʽʧʰʝʥʥʷ ʩʪʘʥʫ ʪʘ 

ʟʨʦʩʪʘʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʨʝʛʽʦʥʫ. ɸʣʝ ʟʨʦʩʪʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʪʘʢʦʛʦ ʨʝʩʫʨʩʫ, ʷʢ 

ʢʽʣʴʢʽʩʪʴ ʥʘʩʝʣʝʥʥʷ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʟʨʦʩʪʘʥʥʷ ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʚʝʜʝ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʚʽʜʥʦʰʝʥʥʷ ʥʘʷʚʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ, ʪʦʙʪʦ 

ʧʦʛʽʨʰʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʩʪʘʥʫ ʛʨʘʚʮʽʚ ʚ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʝʬʝʢʪʠʚʥʠʭ 

ʩʪʨʘʪʝʛʽʡ ʧʦ ʩʪʚʦʨʝʥʥʶ ʥʦʚʠʭ ʨʝʩʫʨʩʽʚ.  

ɿʥʘʭʦʜʞʝʥʥʷ ʪʘʢʦʛʦ ʝʬʝʢʪʠʚʥʦʛʦ ʰʣʷʭʫ ʨʦʟʚʠʪʢʫ ʨʝʘʣʽʟʫʻʪʴʩʷ 

ʩʪʨʘʪʝʛʽʷʤʠ sGIÍSGI (ʫʧʨʘʚʣʽʥʩʴʢʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ) ʛʨʘʚʮʷ ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ 

GI, ʷʢʽ ʧʦʣʷʛʘʶʪʴ ʚ ʧʽʜʪʨʠʤʮʽ ʘʙʦ ʦʙʤʝʞʝʥʥʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʚʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʫʯʘʩʥʠʢʘʤʠ ʩʠʩʪʝʤʠ, ʚʠʭʦʜʷʯʠ ʟ ʾʭ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʩʠʩʪʝʤʠ. ʇʨʠ ʮʴʦʤʫ ʮʽ ʪʝʭʥʦʣʦʛʽʾ ʩʪʦʩʫʶʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʚʠʨʦʙʥʠʮʪʚʘ, ʷʢ ʮʝ 

ʙʫʣʦ ʨʘʥʽʰʝ. ɸʢʪʠʚʥʝ ʧʦʰʠʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʤʘʛʘʻ ʚʽʜ ʚʩʽʭ 

ʫʯʘʩʥʠʢʽʚ ʩʠʩʪʝʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʘʤʝ ɯʊ ʪʘ ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʥʠʭ 

ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʫʩʽʭ ʩʬʝʨʘʭ.  

ɼʦʩʷʛʥʝʥʥʷ ʙʘʣʘʥʩʫ ʪʘ ʟʨʦʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʫʻ ʡ 

ʧʦʜʘʣʴʰʝ ʩʪʘʣʝ ʽʩʥʫʚʘʥʥʷ ʩʘʤʦʛʦ GI ʪʘ ʚʩʽʻʾ ʩʠʩʪʝʤʠ, ʷʢʦʶ ʚʽʥ ʢʝʨʫʻ. ʈʽʚʝʥʴ 

ʟʘʜʦʚʦʣʝʥʥʷ ʩʪʘʥʦʤ ʩʠʩʪʝʤʠ, ʪʦʙʪʦ ʽʥʪʝʨʝʩʽʚ ʛʨʘʚʮʷ GI, ʤʦʞʝ ʙʫʪʠ 

ʚʠʟʥʘʯʝʥʠʤ, ʟʦʢʨʝʤʘ, ʥʘʩʪʫʧʥʠʤʠ ʣʦʛʽʯʥʠʤʠ ʬʫʥʢʮʽʷʤʠ:   
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ʇʨʝʜʠʢʘʪʠ ʚ ʮʠʭ ʩʫʤʘʭ ʤʦʞʫʪʴ ʚʠʨʘʞʘʪʠ ʡ ʟʥʘʯʝʥʥʷ ʽʥʜʠʢʘʪʦʨʽʚ 

ʟʙʘʣʘʥʩʦʚʘʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ (ʜʠʚ., ʥʘʧʨʠʢʣʘʜ, [4 - 5]).  

ʉʫʢʫʧʥʽʩʪʴ 

 

SD(tk) = <ɻ(tk), GI, SGI, G(tk), tkÍ[ t0, T]>,  (5) 

 

ʙʫʜʝʤʦ ʥʘʟʠʚʘʪʠ ʪʝʦʨʝʪʠʢʦ-ʽʛʨʦʚʦʶ ʤʦʜʝʣʣʶ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʨʝʛʽʦʥʘʣʴʥʦʾ ʩʦʮʽʦ-ʝʢʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʩʪʝʤʠ.  
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ʆʙôʻʜʥʘʥʥʷ (ʩʫʤʘ) ʪʘʢʠʭ ʽʛʦʨ ʧʦ ʨʝʛʽʦʥʘʭ l, ʷʢʝ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʷ ʷʢ ʥʘ 

ʨʽʚʥʽ ʛʨʘʚʮʽʚ GI, ʪʘʢ ʽ ʥʘ ʧʝʨʰʦʤʫ ʨʽʚʥʽ ʛʨʠ (5), ʱʦ ʚʣʘʩʥʦ ʚʽʜʦʙʨʘʞʘʻ 

ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʠʡ ʘʙʦ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʡ ʧʽʜʭʦʜʠ ʜʦ ʫʧʨʘʚʣʽʥʥʷ ʢʨʘʾʥʦʶ, ʡ 

ʚʽʜʦʙʨʘʞʘʪʠʤʝ ʧʨʦʙʣʝʤʫ ʾʾ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʨʦʟʚʠʪʢʫ. ʇʨʠ ʮʴʦʤʫ, ʚ ʤʝʞʘʭ 

ʢʨʘʾʥʠ ʟʘʜʘʯʫ ʟʥʘʭʦʜʞʝʥʥʷ ʙʘʣʘʥʩʫ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʛʨʘʚʮʷ ʱʝ ʙʽʣʴʰ 

ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ, ʷʢʠʡ ʚ ʽʥʪʝʨʝʩʘʭ ʩʠʩʪʝʤʠ ʢʨʘʾʥʠ ʥʝ ʪʽʣʴʢʠ ʨʝʛʫʣʶʻ ʧʦʚʝʜʽʥʢʫ 

ʛʨʘʚʮʽʚ GI ʜʨʫʛʦʛʦ (ʥʠʞʯʦʛʦ) ʨʽʚʥʷ ʪʘ ʾʭ ʢʦʘʣʽʮʽʡ, ʘ ʪʘʢʦʞ ʚʠʭʽʜʥʠʭ ʢʦʘʣʽʮʽʡ 

ʧʝʨʰʦʛʦ ʨʽʚʥʷ, ʚʩʪʘʥʦʚʣʶʶʯʠ ʟʘʢʦʥʦʜʘʚʯʽ ʪʘ ʽʥʰʽ ʥʦʨʤʠ, ʘʣʝ ʡ ʚʠʩʪʫʧʘʻ ʚʽʜ 

ʾʭ ʽʤʝʥʽ ʥʘ ʙʽʣʴʰ ʚʠʩʦʢʦʤʫ ï ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʽʚʥʽ, ʚʽʜʩʪʦʶʶʯʠ ʥʘʮʽʦʥʘʣʴʥʽ 

ʽʥʪʝʨʝʩʠ. ʇʦʜʘʣʴʰʝ ʦʙôʻʜʥʘʥʥʷ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʚʘʨʽʘʥʪʠ ʤʽʞʥʘʨʦʜʥʦʾ 

ʚʟʘʻʤʦʜʽʾ. 

ʄʦʞʝʤʦ ʩʬʦʨʤʫʣʶʚʘʪʠ ʟʘʛʘʣʴʥʫ ʩʭʝʤʫ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʘʪʝʛʽʡ 

ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʨʦʟʚʠʪʢʫ. 

1. ɺʠʟʥʘʯʝʥʥʷ ʧʝʨʝʣʽʢʫ ʥʘʷʚʥʠʭ ʪʘ ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʫ 

ʨʝʩʫʨʩʽʚ. 

2. ɺʠʟʥʘʯʝʥʥʷ ʢʦʘʣʽʮʽʡ ʪʘ ʩʪʨʘʪʝʛʽʡ ʢʦʘʣʽʮʽʡ - ʪʝʭʥʦʣʦʛʽʡ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʝʩʫʨʩʽʚ ʟʘʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʨʝʩʫʨʩʽʚ ʧʦ ʨʽʟʥʠʭ ʚʠʜʘʭ ʜʽʷʣʴʥʦʩʪʽ. 

3. ʇʦʙʫʜʦʚʘ ʪʘ ʚʠʨʽʰʝʥʥʷ ʛʨʠ (2) ï (5). 

4. ɺʠʟʥʘʯʝʥʥʷ ʩʪʨʘʪʝʛʽʡ ʛʨʘʚʮʷ GI ʟʽ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ 

ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʫʤʦʚ ʛʨʠ ʚ ʥʘʩʪʫʧʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ.  

 

ɺʠʩʥʦʚʢʠ 

 

ʅʘ ʩʴʦʛʦʜʥʽ ʟʥʘʭʦʜʞʝʥʥʶ ʙʘʣʘʥʩʫ ʩʫʧʝʨʝʯʠʪʴ ʜʝʪʝʨʤʽʥʦʚʘʥʘ ʨʠʥʢʦʚʠʤʠ 

ʚʽʜʥʦʩʠʥʘʤʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʢʦʤʧʘʥʽʡ, ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʽʜʚʠʱʝʥʥʷ ʜʦʙʨʦʙʫʪʫ ʥʘʩʝʣʝʥʥʷ ʪʦʱʦ. ɼʣʷ ʡʦʛʦ ʜʦʩʷʛʥʝʥʥʷ ʚ ʝʢʦʥʦʤʽʯʥʠʭ 

ʚʽʜʥʦʩʠʥʘʭ, ʚ ʧʦʪʦʯʥʽʡ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʪʘ ʫ ʩʪʘʚʣʝʥʥʽ ʜʦ ʧʨʠʨʦʜʠ ʥʝʦʙʭʽʜʥʦ 

ʧʦʰʠʨʠʪʠ ʚ ʞʠʪʪʻʚʫ ʧʨʘʢʪʠʢʫ ʩʫʢʫʧʥʠʡ ʽʥʪʝʨʝʩ ʜʦ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʷʢ ʦʩʥʦʚʠ ʧʦʜʘʣʴʰʦʛʦ ʽʩʥʫʚʘʥʥʷ ʜʽʪʝʡ, ʚʥʫʢʽʚ ʪʘ ʧʨʘʚʥʫʢʽʚ. ʇʝʨʰ ʟʘ ʚʩʝ, ʮʝ - 

ʚʠʭʦʚʘʥʥʷ ʫʩʚʽʜʦʤʣʝʥʦʛʦ ʦʙʤʝʞʝʥʥʷ ʦʙʩʷʛʽʚ ʩʧʦʞʠʚʘʥʥʷ, ʥʘʢʦʧʠʯʝʥʥʷ ʪʘ 

ʟʙʘʛʘʯʝʥʥʷ, ʯʦʛʦ ʥʝ ʙʫʣʦ ʨʘʥʽʰʝ. ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʚʽʜʽʡʪʠ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʫʪʦ ʨʠʥʢʦʚʦʾ ʚʘʨʪʦʩʪʽ ʨʝʩʫʨʩʽʚ ʜʦ ʾʭ ʦʮʽʥʢʠ ʷʢ ʧʽʜˇʨʫʥʪʷ ʩʫʢʫʧʥʦʛʦ 

ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʘ ʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʤʝʞʥʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʟʨʦʩʪʘʥʥʷ. ʉʪʘʥ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ, ʢʨʘʾʥʠ, ʨʝʛʽʦʥʫ ʤʘʻ ʚʠʤʽʨʶʚʘʪʠʩʷ 

ʨʽʚʥʝʤ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʩʫʢʫʧʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. ʎʝ ʚʠʤʘʛʘʻ ʟʘʤʽʥʠ ʽʥʪʝʨʝʩʽʚ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʘʙʦ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʘʤʠ ʩʪʚʦʨʝʥʥʷ 

ʨʽʟʥʦʙʽʯʥʠʭ ʜʦʚʛʦʪʨʠʚʘʣʠʭ ʢʦʨʠʩʥʦʩʪʝʡ ʩʫʩʧʽʣʴʥʦʛʦ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʥʷ, ʩʪʠʤʫʣʶʚʘʥʥʷ ʩʪʚʦʨʝʥʥʷ ʪʘʢʠʭ ʮʽʥʥʦʩʪʝʡ.  

ʉʴʦʛʦʜʥʽ, ʷʢ ʥʽʢʦʣʠ ʜʦʩʽ, ʩʫʩʧʽʣʴʩʪʚʦ ʟʥʘʡʰʣʦ ʥʦʚʽ ʦʩʥʦʚʠ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʟʘ ʨʘʭʫʥʦʢ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ 

ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʤʦʞʣʠʚʦ ʥʝ 

ʪʽʣʴʢʠ ʚʽʜʧʨʘʮʶʚʘʪʠ ʥʘʧʨʷʤʢʠ ʧʦʜʘʣʴʰʦʾ ʝʚʦʣʶʮʽʾ, ʘʣʝ ʡ ʟʘʙʝʟʧʝʯʠʪʠ 

ʚʽʜʧʦʚʽʜʥʽ ʧʨʘʢʪʠʯʥʽ ʟʘʩʦʙʠ. ɸʥʘʣʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʟʘʩʦʙʽʚ, ʧʨʘʢʪʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ ʧʦʙʫʜʦʚʘʥʦʾ ʤʦʜʝʣʽ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʚ ʧʦʜʘʣʴʰʽʡ ʨʦʙʦʪʽ ʘʚʪʦʨʽʚ. 
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ɯ.ɺ. ʂʈɽʄɽʅʆɺʉʔʂɸ, ʆ.ɸ. ʉɺʗʊʆɻʆʈ  

 

ɺʀʇɸɼʂʀ ɺʀʂʆʈʀʉʊɸʅʅʗ ʄɽʊʆɼɯɺ ʄɸʊɽʄɸʊʀʏʅʆɻʆ 

ʄʆɼɽʃʖɺɸʅʅʗ ɼʃʗ ʌɸʃʔʉʀʌɯʂɸʎɯɰ ʅɸʋʂʆɺʆɻʆ ʇɯɼˆʈʋʅʊʗ 

ʈɽɻʋʃʖɺɸʅʅʗ ʏʀʉɽʃʔʅʆʉʊɯ ɹʈʆɼʗʏʀʍ (ɹɽɿʇʈʀʊʋʃʔʅʀʍ) 

ʊɺɸʈʀʅ 

 
ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʟʜʽʡʩʥʝʥʦ ʢʨʠʪʠʯʥʠʡ ʧʝʨʝʛʣʷʜ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʚ 

ʋʢʨʘʾʥʽ ʤʝʪʦʜʽʚ ʨʝʛʫʣʶʚʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʙʨʦʜʷʯʠʭ ʪʚʘʨʠʥ, ʟʦʢʨʝʤʘ ʩʦʙʘʢ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʚʠʪʦʢʽʚ ʧʨʦʙʣʝʤʠ, 

ʧʦʣʦʞʝʥʴ ʯʠʥʥʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ ʽ ʧʨʠʢʣʘʜʽʚ ʽʟ ʧʨʘʚʦʟʘʭʠʩʥʦʾ 

ʧʨʘʢʪʠʢʠ ʧʦʢʘʟʘʥʦ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʛʨʘʤʠ çɺʽʜʣʦʚ ï 

ʉʪʝʨʠʣʽʟʘʮʽʷ ï ʇʦʚʝʨʥʝʥʥʷè ʪʘ ʚʠʷʚʣʝʥʦ ʾʾ ʰʘʭʨʘʡʩʴʢʽ ʩʢʣʘʜʦʚʽ. 

ʉʧʨʦʩʪʦʚʘʥʦ ʦʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʦʪʝʧʝʨ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ ʷʢ ʥʘʫʢʦʚʝ 

ʧʽʜˇʨʫʥʪʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʫʧʨʘʚʣʽʥʥʷ ʯʠʩʝʣʴʥʽʩʪʶ ʧʦʧʫʣʷʮʽʾ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʧʦʧʫʣʷʮʽʷ, ʫʧʨʘʚʣʽʥʥʷ 

ʯʠʩʝʣʴʥʽʩʪʶ, ʧʨʠʪʫʣʦʢ, ʙʨʦʜʷʯʽ ʪʚʘʨʠʥʠ, ʙʽʦʣʦʛʽʯʥʘ ʩʪʝʨʠʣʽʟʘʮʽʷ, ʩʦʙʘʢʠ, 

ʰʘʭʨʘʡʩʪʚʦ. 

 

ɺʩʪʫʧ 

 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʦʛʦ ʽ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʋʢʨʘʾʥʠ, ʩʪʚʦʨʝʥʥʷ ʽ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡ ʚ ʫʩʽʭ ʩʬʝʨʘʭ ʩʫʩʧʽʣʴʥʦʛʦ 

ʞʠʪʪʷ ʧʦʪʨʝʙʫʻ ʜʦʢʣʘʜʘʥʥʷ ʟʥʘʯʥʠʭ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʟʫʩʠʣʴ ʟʘʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʧʨʦʛʨʝʩʠʚʥʠʭ ʟʤʽʥ ʽ ʪʘʢʦʛʦ ʣʘʜʫ, ʟʘ ʷʢʦʛʦ ʥʘʫʢʦʚʽ ʜʦʩʷʛʥʝʥʥʷ 

ʩʧʨʷʤʦʚʫʶʪʴʩʷ ʥʘ ʨʦʟʚôʷʟʘʥʥʷ ʥʘʷʚʥʠʭ ʟʘʚʜʘʥʴ ʽ ʧʽʜʚʠʱʝʥʥʷ ʜʦʙʨʦʙʫʪʫ 

ʛʨʦʤʘʜʷʥ, ʷʢʦʩʪʽ ʡ ʨʽʚʥʷ ʞʠʪʪʷ ʚʩʽʭ ʯʣʝʥʽʚ ʩʫʩʧʽʣʴʩʪʚʘ, ʘʣʝ ʥʝ ʥʘ ʩʪʚʦʨʝʥʥʷ 

ʥʦʚʠʭ ʧʨʦʙʣʝʤ ʽ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ. ʅʘ ʮʴʦʤʫ ʥʝʦʜʥʦʨʘʟʦʚʦ ʙʫʣʦ ʘʢʮʝʥʪʦʚʘʥʦ 

ʫʚʘʛʫ ʚ ʧʦʧʝʨʝʜʥʽʭ ʧʫʙʣʽʢʘʮʽʷʭ, ʜʝ ʡʰʣʦʩʷ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʽʜʚʠʱʝʥʥʷ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʥʘʫʢʦʚʮʽʚ ʧʝʨʝʜ ʩʫʩʧʽʣʴʩʪʚʦʤ ʟʘ ʥʝʜʦʪʨʠʤʘʥʥʷ ʥʠʤʠ 

ʝʪʠʯʥʠʭ ʚʠʤʦʛ ʽ ʥʦʨʤ [1], ʧʨʦ ʥʘʩʣʽʜʢʠ ʙʘʡʜʫʞʦʩʪʽ ʽʥʽʮʽʘʪʦʨʽʚ çʨʝʬʦʨʤè ʽ 

ʙʝʟʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʨʦʟʨʦʙʥʠʢʽʚ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʠʭ çʧʨʦʧʦʟʠʮʽʡè ʜʦ 

ʨʝʟʫʣʴʪʘʪʽʚ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʛʦʩʧʦʜʘʨʩʴʢʫ ʜʽʷʣʴʥʽʩʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʥʠʤʠ 

çʧʦʢʨʘʱʝʥʴè, ʱʦ ʟʜʘʪʥʽ ʥʝʤʠʥʫʯʝ ʧʨʠʟʚʝʩʪʠ, ʟʦʢʨʝʤʘ ʜʦ ʧʦʚʥʦʛʦ ʟʥʠʱʝʥʥʷ 

ʤʘʣʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʙʽʟʥʝʩʫ [2], ʘ ʪʘʢʦʞ ʧʨʦ ʙʦʨʦʪʴʙʫ ʫ ʥʘʧʨʷʤʽ ʚʠʢʦʨʽʥʝʥʥʷ 

ʛʘʥʝʙʥʦʾ ʧʨʘʢʪʠʢʠ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʟʘʭʠʩʪʫ ʬʘʣʴʩʠʬʽʢʦʚʘʥʠʭ ʽ ʚʽʜʚʝʨʪʦ 

ʰʘʭʨʘʡʩʴʢʠʭ çʜʦʩʣʽʜʞʝʥʴè, ʘʚʪʦʨʠ ʷʢʠʭ ʤʘʶʪʴ ʤʝʪʦʶ ʣʠʰʝ ʟʘʜʦʚʦʣʝʥʥʷ 

ʚʣʘʩʥʠʭ ʘʤʙʽʮʽʡ [3]. ɺʦʜʥʦʯʘʩ, ʫ ʟʛʘʜʘʥʦʤʫ ʡʰʣʦʩʷ ʚʠʢʣʶʯʥʦ ʧʨʦ ʟʥʠʞʝʥʥʷ 

ʷʢʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʚ ʛʘʣʫʟʽ ʶʨʠʩʧʨʫʜʝʥʮʽʾ, ʜʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʥʘʨʘʟʽ ʥʝ ʜʽʩʪʘʣʦ ʪʘʢʦʛʦ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʷʢ ʫ 

ʜʝʷʢʠʭ ʽʥʰʠʭ ʛʘʣʫʟʷʭ ʩʧʝʮʽʘʣʴʥʠʭ ʟʥʘʥʴ. ʆʜʥʘʢ ʽ ʚ ʽʥʰʠʭ ʛʘʣʫʟʷʭ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ï ʥʘʧʨʠʢʣʘʜ, ʫ ʤʝʜʠʮʠʥʽ, ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, 

ʝʢʦʣʦʛʽʾ, ʭʽʤʽʾ ʯʠ ʙʽʦʣʦʛʽʾ, ʪʘ ʰʢʦʜʘ, ʱʦ ʾʾ ʤʦʞʝ ʙʫʪʠ ʟʘʧʦʜʽʷʥʦ ʜʣʷ ʢʨʘʾʥʠ ʚ 

ʮʽʣʦʤʫ ʦʜʥʠʤ ʣʠʰʝ ʥʝʧʨʘʚʠʣʴʥʠʤ ʚʠʙʦʨʦʤ ʽ ʥʝʘʜʝʢʚʘʪʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʤʘʪʠʤʝ ʢʘʪʘʩʪʨʦʬʽʯʥʽ ʥʘʩʣʽʜʢʠ: ʚʽʜ ʩʪʚʦʨʝʥʥʷ ʟʘʛʨʦʟʠ 

ʜʣʷ ʞʠʪʪʷ ʽ ʟʜʦʨʦʚôʷ ʣʶʜʝʡ ï ʘʞ ʜʦ ʧʦʚʥʦʾ ʨʫʡʥʘʮʽʾ ʮʽʣʠʭ ʩʬʝʨ ʜʽʷʣʴʥʦʩʪʽ ʯʠ 

ʥʘʩʢʨʽʟʥʝ ʧʨʦʥʠʟʫʚʘʥʥʷ ʾʭ ʢʦʨʫʧʮʽʻʶ ʽʟ çʟʘʧʨʦʚʘʜʞʝʥʥʷʤè, ʟʘʤʽʩʪʴ 

Ò ɯ.ɺ. ʂʨʝʤʝʥʦʚʩʴʢʘ, ʆ.ɸ. ʉʚʷʪʦʛʦʨ,  2015 
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ʧʨʦʛʨʝʩʠʚʥʠʭ ʨʝʬʦʨʤ, ʰʘʭʨʘʡʩʴʢʠʭ ʩʭʝʤ ʜʣʷ ʟʙʘʛʘʯʝʥʥʷ ʦʢʨʝʤʠʭ 

ʟʘʮʽʢʘʚʣʝʥʠʭ ʦʩʽʙ.  

ɿʦʢʨʝʤʘ, ʫ ʤʝʞʘʭ ʧʨʝʜʤʝʪʫ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʟʤʽʩʪ 

çʜʠʩʝʨʪʘʮʽʾè ʨʦʩʽʡʩʴʢʦʛʦ ʙʽʦʣʦʛʘ ʆ.ɺ. ʉʦʨʦʢʽʥʦʾ ʟʘ ʪʝʤʦʶ 

çʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʩʜʝʨʞʠʚʘʥʠʷ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʙʝʟʜʦʤʥʳʭ 

ʞʠʚʦʪʥʳʭ ʚ ʢʨʫʧʥʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭè
 
[4], ʽ ʥʘ ʮʽʡ ʧʽʜʩʪʘʚʽ ʚʠʢʣʘʜʝʥʦ 

ʚʽʜʧʦʚʽʜʥʽ ʚʠʩʥʦʚʢʠ ʧʨʦ ʘʥʪʠʥʘʫʢʦʚʠʡ ʭʘʨʘʢʪʝʨ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʘʚʪʦʨʢʦʶ 

çʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʫʧʨʘʚʣʽʥʥʷ ʯʠʩʝʣʴʥʽʩʪʶ ʧʦʧʫʣʷʮʽʾ, ʨʽʚʥʷʥʥʷ ʷʢʦʾ 

ʚʠʟʥʘʯʘʶʪʴ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʣʦʚʫ ʪʘ ʩʪʝʨʠʣʽʟʘʮʽʾ ʪʚʘʨʠʥ ʟ ʫʤʦʚ ʦʧʪʠʤʽʟʘʮʽʾ ʟʘ 

ʟʘʜʘʥʠʤ ʢʨʠʪʝʨʽʻʤè.  

ʅʘʫʢʦʚʦ-ʪʝʦʨʝʪʠʯʥʠʤ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʥʘʧʠʩʘʥʥʷ ʮʽʻʾ ʩʪʘʪʪʽ ʩʪʘʣʠ ʥʘʫʢʦʚʽ 

ʧʨʘʮʽ ʽ ʧʫʙʣʽʢʘʮʽʾ ʫʢʨʘʾʥʩʴʢʠʭ ʚʯʝʥʠʭ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʟʥʘʥʴ, ʷʢʠʤʠ ʙʫʣʦ 

ʘʢʪʫʘʣʽʟʦʚʘʥʦ ʮʶ ʧʨʦʙʣʝʤʘʪʠʢʫ ï ʅ.ʉ. ɺʘʩʠʣʠʢ, ɺ.ɸ. ɼʦʨʦʰʢʘ, ɺ.ɺ. ʃʶʙʦʛʦ, 

ʉ.ɺ. ʇʘʚʣʝʥʢʦ, ʆ.ɺ. ʇʦʥʦʤʘʨʝʥʢʦ, ʃ.ɺ. ʇʝʨʦʮʴʢʦʾ, ʄ.ʇ. ʇʨʫʩʘ, ʆ.ɯ. ʈʫʜʴ ʪʘ 

ʽʥʰʠʭ ʥʘʫʢʦʚʮʽʚ. ɿ ʦʛʣʷʜʫ ʥʘ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʭʘʨʘʢʪʝʨ ʧʨʦʙʣʝʤʘʪʠʢʠ, ʮʝ 

ʜʦʟʚʦʣʠʣʦ ʩʬʦʨʤʫʣʶʚʘʪʠ ʜʦʚʦʜʠ ʱʦʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʽʜʤʦʚʠ ʚʽʜ ʧʨʘʢʪʠʢʠ 

ʧʦʚʝʨʥʝʥʥʷ ʥʘ ʧʦʧʝʨʝʜʥʻ ʤʽʩʮʝ ʧʨʦʞʠʚʘʥʥʷ ʨʘʥʽʰʝ ʚʽʜʣʦʚʣʝʥʠʭ ʙʨʦʜʷʯʠʭ 

ʪʚʘʨʠʥ ʫʥʘʩʣʽʜʦʢ ʚʽʜʩʫʪʥʦʩʪʽ ʥʘʜʽʡʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʮʴʦʛʦ ʽ ʯʝʨʝʟ 

ʥʘʷʚʥʽʩʪʴ ʯʠʥʥʠʢʽʚ ʨʝʘʣʴʥʦʾ ʽ ʧʦʪʝʥʮʽʡʥʦʾ ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʞʠʪʪʷ, ʟʜʦʨʦʚôʷ ʪʘ 

ʤʘʡʥʘ ʛʨʦʤʘʜʷʥ.   

   

1. ʉʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʚʠʪʦʢʠ ʧʨʦʙʣʝʤʠ 

 

ʉʴʦʛʦʜʥʽ ʧʨʘʢʪʠʯʥʦ ʩʢʨʽʟʴ ï ʥʘ ʚʫʣʠʮʷʭ ʤʽʩʪ ʽ ʽʥʰʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ 

ʤʦʞʥʘ ʙʘʯʠʪʠ ʪʘʢʠʭ, ʱʦ ʚʽʣʴʥʦ ʧʝʨʝʤʽʱʘʶʪʴʩʷ, ʙʨʦʜʷʯʠʭ ʩʦʙʘʢ ʽʟ 

ʭʘʨʘʢʪʝʨʥʦʶ ʧʨʠʢʤʝʪʦʶ ï ʥʘʷʚʥʽʩʪʶ ʞʦʚʪʦʾ ʢʣʽʧʩʠ (ʙʠʨʢʠ) ʥʘ ʚʫʩʽ. ʎʝ 

ʦʟʥʘʯʘʻ, ʱʦ ʪʘʢʽ ʪʚʘʨʠʥʠ ʧʨʦʡʰʣʠ ʯʝʨʝʟ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʚʘʥʫ ʫ ʥʘʰʽʡ ʢʨʘʾʥʽ 

ʧʨʦʛʨʘʤʫ çɺʽʜʣʦʚ ï ʉʪʝʨʠʣʽʟʘʮʽʷ ï ʇʦʚʝʨʥʝʥʥʷè (ʜʘʣʽ ï ɺʉʇ). ʊʚʘʨʠʥʠ 

ʪʨʘʧʣʷʶʪʴʩʷ ʷʢ ʦʜʠʥʦʯʥʽ, ʪʘʢ ʽ ʫ ʟʛʨʘʷʭ, ʜʝ ʪʘʢʦʞ ʻ ʽ ʥʝʢʣʽʧʩʦʚʘʥʽ ʦʩʦʙʠʥʠ. 

ʉʚʦʾʤ ʧʝʨʝʙʫʚʘʥʥʷʤ ʫ ʜʚʦʨʘʭ, ʥʘ ʪʝʨʠʪʦʨʽʾ ʣʽʢʫʚʘʣʴʥʠʭ ʽ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʽʚ, ʥʘ ʜʠʪʷʯʠʭ ʤʘʡʜʘʥʯʠʢʘʭ ʘʙʦ ʥʘʚʽʪʴ ʫ ʧʘʨʘʜʥʠʭ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ 

ʩʦʙʘʢʠ ʥʝ ʣʠʰʝ ʥʝ ʜʦʜʘʶʪʴ ʢʦʤʬʦʨʪʫ ʤʽʩʮʝʚʠʤ ʤʝʰʢʘʥʮʷʤ, ʘʣʝ ʽ ʟʘʚʜʘʶʪʴ 

ʰʢʦʜʠ ʾʭʥʴʦʤʫ ʤʘʡʥʫ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʶʶʪʴ ʟʘʛʨʦʟʫ ʜʣʷ ʞʠʪʪʷ ʽ ʟʜʦʨʦʚôʷ 

ʣʶʜʝʡ.   

ɿʙʽʣʴʰʝʥʥʷ ʢʦʥʪʘʢʪʽʚ ʤʽʞ ʪʚʘʨʠʥʘʤʠ ʚʥʘʩʣʽʜʦʢ ʤʽʛʨʘʮʽʾ ʥʘʩʝʣʝʥʥʷ, 

ʚʚʝʟʝʥʥʷ ʟ ʽʥʰʠʭ ʨʝʛʽʦʥʽʚ ʩʦʙʘʢ ʽ ʢʦʪʽʚ, ʥʝ ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʤʽʩʮʝʚʠʭ ʫʤʦʚ, 

ʘʥʪʠʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʤʽʩʮʴ ʾʭ ʚʠʛʫʣʫ ʪʘ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʘ ʢʽʣʴʢʽʩʪʴ ʙʨʦʜʷʯʠʭ 

ʪʚʘʨʠʥ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʰʠʨʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʝʢʪʦʧʘʨʘʟʠʪʘʨʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, - ʚʠʩʥʦʚʫʻ ʆ.ɺ. ʇʦʥʦʤʘʨʝʥʢʦ [5, ʩ. 3]. 

ʊʘʢʦʞ ʩʦʙʘʢʠ ʻ ʥʦʩʽʷʤʠ ʟʙʫʜʥʠʢʽʚ ʪʘʢʠʭ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ, ʷʢ ʩʢʘʟ 

(ʥʘʜʟʚʠʯʘʡʥʦ ʥʝʙʝʟʧʝʯʥʦʾ ʽʥʬʝʢʮʽʡʥʦʾ ʭʚʦʨʦʙʠ ʪʚʘʨʠʥ ʽ ʣʶʜʝʡ, ʷʢʘ 

ʩʧʨʠʯʠʥʶʻʪʴʩʷ ʚʽʨʫʩʦʤ ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʫʨʘʞʝʥʥʷʤ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ 

ʩʠʩʪʝʤʠ ʪʘ ʟʘʢʽʥʯʫʻʪʴʩʷ ʣʝʪʘʣʴʥʦ)
 
[6], ʙʘʙʝʟʽʦʟ (ʧʽʨʦʧʣʘʟʤʦʟ) [7; 8], 

ʜʠʨʦʬʽʣʷʨʽʦʟ [9], ʜʝʨʤʘʪʠʪ ʽ ʽʥʰʽ ʭʚʦʨʦʙʠ ʰʢʽʨʠ [10] ʪʦʱʦ. 

ɿʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ ʽ ʧʨʦʙʣʝʤʘ ʣʝʧʪʦʩʧʽʨʦʟʫ ï ʟ ʮʴʦʛʦ ʧʠʪʘʥʥʷ 

ʆ.ɯ. ʈʫʜʴ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʥʝʶ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʢʨʝʩʣʶʻ, ʱʦ 

ʣʝʧʪʦʩʧʽʨʦʟ ʻ ʟʦʦʘʥʪʨʦʧʦʥʦʟʦʤ, ʚʽʜ ʷʢʦʛʦ ʤʦʞʝ ʟʘʛʠʥʫʪʠ ʽ ʣʶʜʠʥʘ: çʗʢʱʦ 

ʨʘʥʽʰʝ ʩʦʙʘʢʠ, ʭʚʦʨʽ ʥʘ ʣʝʧʪʦʩʧʽʨʦʟ, ʧʽʜʣʷʛʘʣʠ ʟʥʠʱʝʥʥʶ, ʪʦ ʟʘʨʘʟ ʪʘʢʠʭ 

ʪʚʘʨʠʥ ʣʽʢʫʶʪʴ. ɺ ʋʢʨʘʾʥʽ ʪʘʢʦʞ ʽʩʥʫʻ ʩʝʨʡʦʟʥʘ ʧʨʦʙʣʝʤʘ ʽʟ ʙʝʟʧʨʠʪʫʣʴʥʠʤʠ 
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ʪʚʘʨʠʥʘʤʠ, ʷʢʽ ʟʘʣʠʰʘʶʪʴʩʷ ʦʜʥʠʤ ʽʟ ʛʦʣʦʚʥʠʭ ʨʝʟʝʨʚʫʘʨʽʚ ʟʙʫʜʥʠʢʘ ʪʘ 

ʩʧʨʠʷʶʪʴ ʨʦʟʧʦʚʩʶʜʞʝʥʥʶ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟʘʚʜʷʢʠ ʪʨʠʚʘʣʦʤʫ 

ʙʝʟʩʠʤʧʪʦʤʥʦʤʫ ʣʝʧʪʦʩʧʽʨʦʥʦʩʽʡʩʪʚʫ. ʎʝʡ ʬʘʢʪ ʚʽʜʽʛʨʘʻ ʟʥʘʯʥʫ ʨʦʣʴ ʫ 

ʟʙʝʨʝʞʝʥʥʽ ʧʘʪʦʛʝʥʥʠʭ ʩʝʨʦʚʘʨʽʚ, ʬʦʨʤʫʚʘʥʥʽ ʚʦʛʥʠʱ ʽʥʬʝʢʮʽʾ ʪʘ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟʘ ʾʭ ʤʝʞʽè [11, ʩ. 3].  

ʗʢ ʥʘʚʦʜʠʪʴ ɺ.ɺ. ʃʶʙʠʡ, ʚʩʝ ʯʘʩʪʽʰʝ ʫ ʭʽʨʫʨʛʽʯʥʽʡ ʧʨʘʢʪʠʮʽ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʪʨʘʚʤʠ, ʱʦ ʥʘʥʝʩʝʥʽ ʪʚʘʨʠʥʘʤʠ: ʫʰʢʦʜʞʝʥʥʷ ʦʙʣʠʯʯʷ 

ʩʢʣʘʜʘʶʪʴ ʜʦ 12% ʫ ʩʪʨʫʢʪʫʨʽ ʧʦʨʘʥʝʥʴ ʤôʷʢʠʭ ʪʢʘʥʠʥ, ʘ ʫ ʩʪʨʫʢʪʫʨʽ ʪʨʘʚʤ 

ʱʝʣʝʧʥʦ-ʣʠʮʴʦʚʦʾ ʜʽʣʷʥʢʠ ʾʭ ʢʽʣʴʢʽʩʪʴ ʜʦʩʷʛʘʻ 26%. ʅʘʡʙʽʣʴʰ ʯʘʩʪʦ ʚʽʜ 

ʫʢʫʩʽʚ ʪʚʘʨʠʥ ʩʪʨʘʞʜʘʶʪʴ ʜʽʪʠ. ɿʘ ʨʽʟʥʠʤʠ ʜʘʥʠʤʠ, ʜʽʪʠ ʚʽʢʦʤ ʜʦ 15 ʨʦʢʽʚ 

ʩʢʣʘʜʘʶʪʴ ʙʣʠʟʴʢʦ 60% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʭʚʦʨʠʭ ʟ ʨʘʥʘʤʠ, ʷʢʽ ʟʘʚʜʘʥʦ 

ʪʚʘʨʠʥʘʤʠ, 20% ʫʩʴʦʛʦ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ ʭʦʯ ʙʠ ʦʜʠʥ ʨʘʟ ʙʫʣʠ ʪʨʘʚʤʦʚʘʥʽ 

ʪʚʘʨʠʥʘʤʠ. ʇʦʨʘʥʝʥʥʷ ʛʦʣʦʚʠ, ʦʙʣʠʯʯʷ ʪʘ ʰʠʾ ʩʢʣʘʜʘʶʪʴ ʚʽʜ 15 ʜʦ 82% 

ʚʠʧʘʜʢʽʚ ʪʨʘʚʤ, ʷʢʽ ʩʧʨʠʯʠʥʝʥʦ ʪʚʘʨʠʥʘʤʠ ʜʽʪʷʤ [12, ʩ. 3]. 

ʆʜʥʘʢ, ʥʝʟʚʘʞʘʶʯʠ ʥʘʚʽʪʴ ʥʘ ʥʘʷʚʥʽʩʪʴ ʪʘʢʠʭ ʨʠʟʠʢʽʚ ʽ ʥʝʙʝʟʧʝʢ, ʚ 

ʋʢʨʘʾʥʽ ʧʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʨʦʟʚôʷʟʘʥʠʤʠ ʧʦʢʣʘʜʝʥʽ ʥʘ 

ʜʝʨʞʘʚʫ, ʚ ʦʩʦʙʽ ʾʾ ʦʨʛʘʥʽʚ, ʢʦʥʩʪʠʪʫʮʽʡʥʽ ʟʘʚʜʘʥʥʷ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ 

ʟʘʭʠʩʪʫ ʞʠʪʪʷ ʽ ʟʜʦʨʦʚôʷ ʛʨʦʤʘʜʷʥ, ʘ ʧʨʦ ʧʦʚʥʝ ʫʩʫʥʝʥʥʷ ʜʞʝʨʝʣ ʪʘʢʦʾ 

ʟʘʛʨʦʟʠ ï ʙʨʦʜʷʯʠʭ ʭʠʞʘʢʽʚ, ʫʟʘʛʘʣʽ ʥʝ ʡʜʝʪʴʩʷ. ʇʨʠʯʠʥʦʶ ʪʘʢʦʛʦ ʩʪʘʥʫ ʩʧʨʘʚ 

ʻ ʪʝ, ʱʦ çʥʘʫʢʦʚʠʤ ʧʽʜˇʨʫʥʪʷʤè ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʟʘʭʦʜʽʚ ʟ ʨʝʛʫʣʶʚʘʥʥʷ 

ʯʠʩʝʣʴʥʦʩʪʽ ʙʨʦʜʷʯʠʭ (ʙʝʟʧʨʠʪʫʣʴʥʠʭ) ʪʚʘʨʠʥ ʩʣʫʛʫʶʪʴ ʥʽʯʠʤ ʥʝ 

ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʦʟʨʘʭʫʥʢʠ ʽʜʝʦʣʦʛʽʚ ʮʽʻʾ ʧʨʘʢʪʠʢʠ, ʟʦʢʨʝʤʘ ʚʠʩʥʦʚʢʠ 

ʨʦʩʽʡʩʴʢʦʛʦ ʘʚʪʦʨʘ ʆ.ɺ. ʉʦʨʦʢʽʥʦʾ ʧʨʦ ʪʝ, ʱʦ ʥʽʙʠʪʦ ʥʝʦʙʭʽʜʥʘ (ʪʘ ʥʘʚʽʪʴ 

ʟʘʷʚʣʝʥʘ ʷʢ çʙʘʞʘʥʘè) ʢʽʣʴʢʽʩʪʴ ʙʨʦʜʷʯʠʭ ʩʦʙʘʢ ʥʘ ʦʜʠʥʠʮʶ ʧʣʦʱʽ ʧʦʚʠʥʥʘ 

ʩʪʘʥʦʚʠʪʠ 20 ʛʦʣʽʚ ʥʘ 1 ʢʤ
2
 [4, ʩʪʦʨ. 113]. ɿʘ ʫʤʦʚ ʚʽʜʩʫʪʥʦʩʪʽ ʚ ʋʢʨʘʾʥʽ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʮʽʻʾ ʪʝʤʘʪʠʢʠ, ʟʘʧʨʦʧʦʥʦʚʘʥʫ ʆ.ɺ. ʉʦʨʦʢʽʥʦʶ ʪʝʦʨʽʶ 

ʥʘʨʘʟʽ ʩʧʨʦʩʪʦʚʘʥʦ ʥʝ ʙʫʣʦ, ʡ ʪʦʤʫ ʦʢʨʝʤʽ ʾʾ ʧʦʣʦʞʝʥʥʷ, ʥʘ ʞʘʣʴ, ʜʦʩʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʥʘʰʽʡ ʢʨʘʾʥʽ.   

 

2. ɸʥʘʣʽʟ ʧʦʣʦʞʝʥʴ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ  

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʟʥʘʯʝʥʥʷ, ʱʦ ʟʘʢʨʽʧʣʝʥʦ ʫ ʥʦʨʤʘʭ-ʜʝʬʽʥʽʮʽʷʭ ʩʪ. 1 ɿʘʢʦʥʫ 

ʋʢʨʘʾʥʠ çʇʨʦ ʟʘʭʠʩʪ ʪʚʘʨʠʥ ʚʽʜ ʞʦʨʩʪʦʢʦʛʦ ʧʦʚʦʜʞʝʥʥʷè, ʙʝʟʧʨʠʪʫʣʴʥʽ 

ʪʚʘʨʠʥʠ ï ʜʦʤʘʰʥʽ ʪʚʘʨʠʥʠ, ʱʦ ʟʘʣʠʰʠʣʠʩʷ ʙʝʟ ʜʦʛʣʷʜʫ ʣʶʜʠʥʠ ʘʙʦ 

ʫʪʚʦʨʠʣʠ ʥʘʧʽʚʚʽʣʴʥʽ ʫʛʨʫʧʦʚʘʥʥʷ, ʟʜʘʪʥʽ ʨʦʟʤʥʦʞʫʚʘʪʠʩʷ ʧʦʟʘ ʢʦʥʪʨʦʣʝʤ 

ʣʶʜʠʥʠ. ʋ ʩʪ. 16 ʟʘʟʥʘʯʝʥʦʛʦ ɿʘʢʦʥʫ ʟʘʬʽʢʩʦʚʘʥʦ, ʱʦ ʨʝʛʫʣʶʚʘʥʥʷ 

ʯʠʩʝʣʴʥʦʩʪʽ ʜʠʢʠʭ ʪʚʘʨʠʥ ʽ ʪʚʘʨʠʥ, ʱʦ ʥʝ ʫʪʨʠʤʫʶʪʴʩʷ ʣʶʜʠʥʦʶ, ʘʣʝ 

ʧʝʨʝʙʫʚʘʶʪʴ ʚ ʫʤʦʚʘʭ, ʧʦʚʥʽʩʪʶ ʘʙʦ ʯʘʩʪʢʦʚʦ ʩʪʚʦʨʶʚʘʥʠʭ ʜʽʷʣʴʥʽʩʪʶ 

ʣʶʜʠʥʠ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʤʝʪʦʜʘʤʠ ʙʽʦʩʪʝʨʠʣʽʟʘʮʽʾ ʘʙʦ ʙʽʦʣʦʛʽʯʥʦ 

ʦʙˇʨʫʥʪʦʚʘʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʘ ʚ ʨʘʟʽ ʥʝʤʦʞʣʠʚʦʩʪʽ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ï ʤʝʪʦʜʘʤʠ 

ʝʚʪʘʥʘʟʽʾ. ʉʚʦʻʶ ʯʝʨʛʦʶ, ʫ ʩʪ. 1 ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʦ ʧʦʥʷʪʪʷ ʙʽʦʩʪʝʨʠʣʽʟʘʮʽʾ ʷʢ 

ʧʦʟʙʘʚʣʝʥʥʷ ʪʚʘʨʠʥʠ ʭʽʨʫʨʛʽʯʥʠʤ ʰʣʷʭʦʤ ʟʜʘʪʥʦʩʪʽ ʜʦ ʚʽʜʪʚʦʨʝʥʥʷ 

ʧʦʪʦʤʩʪʚʘ (ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʟʜʘʪʥʦʩʪʽ).  

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʨʝʛʫʣʶʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʙʨʦʜʷʯʠʭ 

(ʙʝʟʧʨʠʪʫʣʴʥʠʭ) ʪʚʘʨʠʥ ʦʨʛʘʥʘʤ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ɿʘʢʦʥʦʤ ʋʢʨʘʾʥʠ 

çʇʨʦ ʟʘʭʠʩʪ ʪʚʘʨʠʥ ʚʽʜ ʞʦʨʩʪʦʢʦʛʦ ʧʦʚʦʜʞʝʥʥʷè ʥʘʜʘʥʦ ʤʦʞʣʠʚʦʩʪʽ 

ʩʪʚʦʨʝʥʥʷ ʧʨʠʪʫʣʢʽʚ ʜʣʷ ʪʚʘʨʠʥ (ʯ. 2 ʩʪ. 15) ʽ ʩʪʚʦʨʝʥʥʷ ʢʦʤʫʥʘʣʴʥʠʭ ʩʣʫʞʙ 

ʘʙʦ ʧʽʜʧʨʠʻʤʩʪʚ ʟ ʧʠʪʘʥʴ ʫʪʨʠʤʘʥʥʷ ʘʙʦ ʧʦʚʦʜʞʝʥʥʷ ʟ ʜʦʤʘʰʥʽʤʠ ʪʚʘʨʠʥʘʤʠ 

ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʣʦʚʫ ʪʘ ʪʠʤʯʘʩʦʚʦʾ ʽʟʦʣʷʮʽʾ ʩʦʙʘʢ, ʢʦʪʽʚ ʪʘ ʽʥʰʠʭ 
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ʜʦʤʘʰʥʽʭ ʪʚʘʨʠʥ (ʯ. 4 ʩʪ. 24) [13]. ʉʝʨʝʜ ʧʦʚʥʦʚʘʞʝʥʴ, ʷʢʠʤʠ ʥʘʜʽʣʷʶʪʴʩʷ 

ʦʨʛʘʥʠ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʚ ʮʽʡ ʩʬʝʨʽ, ʩʣʽʜ ʚʠʜʽʣʠʪʠ, ʧʝʨʝʜʫʩʽʤ, 

ʫʩʪʘʥʦʚʣʝʥʥʷ ʧʨʘʚʠʣ ʫʪʨʠʤʘʥʥʷ ʩʦʙʘʢ ʽ ʢʦʪʽʚ (ʯ. 2 ʩʪ. 9). ʅʘʧʨʠʢʣʘʜ, 

ʈʽʰʝʥʥʷʤ ʂʠʾʚʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʂʠʾʚʩʴʢʦʾ ʤʽʩʴʢʦʾ 

ʧʨʦʛʨʘʤʠ ʢʦʥʪʨʦʣʶ ʟʘ ʫʪʨʠʤʘʥʥʷʤ ʜʦʤʘʰʥʽʭ ʪʚʘʨʠʥ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ 

ʯʠʩʝʣʴʥʦʩʪʽ ʙʝʟʧʨʠʪʫʣʴʥʠʭ ʪʚʘʨʠʥ ʛʫʤʘʥʥʠʤʠ ʤʝʪʦʜʘʤʠ ʥʘ 2012 ï 2016 

ʨʦʢʠè ʚʽʜ 05 ʢʚʽʪʥʷ 2012 ʨ. ˉ 382/7719, ʽʥʽʮʽʘʪʦʨʦʤ ʨʦʟʨʦʙʣʝʥʥʷ ʷʢʦʾ ʙʫʣʦ 

ɻʦʣʦʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʚʠʢʦʥʘʚʯʦʛʦ ʦʨʛʘʥʫ 

ʂʠʾʚʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ (ʂʠʾʚʩʴʢʦʾ ʤʽʩʴʢʦʾ ʜʝʨʞʘʚʥʦʾ ʘʜʤʽʥʽʩʪʨʘʮʽʾ), 

ʧʝʨʝʜʙʘʯʝʥʦ ʟʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʇʨʦʛʨʘʤʠ, ʱʦ ʩʪʘʥʦʚʠʪʴ 117178,808 ʪʠʩ. ʛʨʥ., ʟ ʥʠʭ ʢʦʰʪʽʚ ʙʶʜʞʝʪʫ ʤ. ʂʠʻʚʘ 

ï 108868,608 ʪʠʩ. ʛʨʥ., ʢʦʰʪʽʚ ʽʥʰʠʭ ʥʘʜʭʦʜʞʝʥʴ ï 8310,2 ʪʠʩ. ʛʨʥ. 

ʋʯʘʩʥʠʢʘʤʠ (ʩʧʽʚʚʠʢʦʥʘʚʮʷʤʠ) ʇʨʦʛʨʘʤʠ ʻ: ɻʦʣʦʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʾ ʪʘ 

ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ; ʢʦʤʫʥʘʣʴʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ çʎʝʥʪʨ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʚʘʨʠʥè; 

ʢʦʤʫʥʘʣʴʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ çʇʨʠʪʫʣʦʢ ʜʣʷ ʪʚʘʨʠʥè; ʢʦʤʫʥʘʣʴʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ 

çʂʠʾʚʩʴʢʘ ʤʽʩʴʢʘ ʣʽʢʘʨʥʷ ʚʝʪʝʨʠʥʘʨʥʦʾ ʤʝʜʠʮʠʥʠè; ʛʨʦʤʘʜʩʴʢʽ ʦʨʛʘʥʽʟʘʮʽʾ.  

ɼʦ ʦʩʥʦʚʠ ʜʘʥʦʾ ʇʨʦʛʨʘʤʠ ʙʫʣʦ ʟʘʢʣʘʜʝʥʦ ʪʨʠ ʦʩʥʦʚʥʽ ʩʢʣʘʜʦʚʽ 

çʛʫʤʘʥʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʪʚʘʨʠʥè: 1) ʚʽʜʣʦʚ; 2) ʩʪʝʨʠʣʽʟʘʮʽʷ, 

ʱʝʧʣʝʥʥʷ ʚʽʜ ʩʢʘʟʫ (ʥʘ 3 ʨʦʢʠ), ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʚʽʜʣʦʚʣʝʥʠʭ ʪʚʘʨʠʥ (ʯʽʧʫʚʘʥʥʷ 

ʽ ʢʣʽʧʩʫʚʘʥʥʷ); 3) ʧʦʚʝʨʥʝʥʥʷ ʪʚʘʨʠʥʠ ʥʘ ʢʦʣʠʰʥʻ ʤʽʩʮʝ ʧʨʦʞʠʚʘʥʥʷ ʟʘ 

ʫʤʦʚʠ ʥʘʷʚʥʦʩʪʽ ʦʧʽʢʫʥʘ. ʇʦʥʷʪʪʷ çʦʧʽʢʫʥ ʪʚʘʨʠʥʠè, ʷʢʝ ʥʝ ʨʦʟʢʨʠʚʘʻʪʴʩʷ ʚ 

ʞʦʜʥʦʤʫ ʟ ʯʠʥʥʠʭ ʟʘʢʦʥʦʜʘʚʯʠʭ ʘʢʪʽʚ, ʜʦʚʽʣʴʥʦ ʪʨʘʢʪʫʻʪʴʩʷ ʨʦʟʨʦʙʥʠʢʘʤʠ 

ʇʨʦʛʨʘʤʠ ʚ ʪʘʢʦʤʫ ʨʦʟʫʤʽʥʥʽ: çʬʽʟʠʯʥʘ ʦʩʦʙʘ, ʧʽʜʧʨʠʻʤʩʪʚʦ, ʫʩʪʘʥʦʚʘ, 

ʦʨʛʘʥʽʟʘʮʽʷ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʬʦʨʤ ʚʣʘʩʥʦʩʪʽ, ʛʨʦʤʘʜʩʴʢʽ ʽ ʙʣʘʛʦʜʽʡʥʽ ʦʨʛʘʥʽʟʘʮʽʾ, 

ʱʦ ʦʧʽʢʫʶʪʴʩʷ ʪʚʘʨʠʥʘʤʠ ʥʘ ʚʦʣʦʥʪʝʨʩʴʢʠʭ ʟʘʩʘʜʘʭ ʽ ʥʝʩʫʪʴ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ 

ʟʘ ʩʪʘʥ ʪʚʘʨʠʥʠè. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʧʽʢʫʥ ʪʚʘʨʠʥʠ ʥʝʩʝ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʣʠʰʝ ʟʘ 

ʬʽʟʠʯʥʠʡ ʩʪʘʥ ʪʚʘʨʠʥʠ, ʪʦʜʽ ʷʢ ʧʨʦ ʟʘʧʦʜʽʷʥʫ ʥʝʶ ʰʢʦʜʫ, ʱʦ ʙʫʣʦ ʯʠ 

ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʝ ʙʫʪʠ ʩʧʨʠʯʠʥʝʥʦ ʣʶʜʷʤ ʫʥʘʩʣʽʜʦʢ, ʥʘʧʨʠʢʣʘʜ, ʟʘʨʘʞʝʥʥʷ 

ʽʥʬʝʢʮʽʡʥʠʤʠ ʭʚʦʨʦʙʘʤʠ, ʥʘʧʘʜʫ, ʟʘʚʜʘʥʥʷ ʪʨʘʚʤ ʪʦʱʦ, ʥʝ ʡʜʝʪʴʩʷ ʚʟʘʛʘʣʽ. 

ɼʘʣʽ, ʟʤʽʩʪ ʧʦʥʷʪʪʷ çʦʧʽʢʘ ʥʘʜ ʪʚʘʨʠʥʦʶè, ʚʽʜʧʦʚʽʜʥʦ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʨʦʟʫʤʽʪʠ ʷʢ çʜʦʛʣʷʜ ʟʘ ʦʧʽʢʫʚʘʥʦʶ ʪʚʘʨʠʥʦʶ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʾ ʙʽʦʣʦʛʽʯʥʠʭ, 

ʚʠʜʦʚʠʭ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʦʪʨʝʙ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʭʦʜʽʚ ʟ ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʟʘʭʚʦʨʶʚʘʥʴ ʪʚʘʨʠʥʠ ʪʘ ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʥʝʜʦʧʫʱʝʥʥʷ ʾʾ ʙʝʟʢʦʥʪʨʦʣʴʥʦʛʦ 

ʨʦʟʤʥʦʞʝʥʥʷ ʙʝʟ ʟʤʽʥʠ ʾʾ ʘʨʝʘʣʫ ʧʝʨʝʙʫʚʘʥʥʷè, ʘ ʜʦ ʦʧʽʢʫʚʘʥʠʭ ʪʚʘʨʠʥ 

ʚʽʜʥʝʩʝʥʦ ʧʽʜʜʘʥʠʭ ʱʝʧʣʝʥʥʷʤ ʪʘ ʩʪʝʨʠʣʽʟʘʮʽʾ ʩʦʙʘʢ ʽ ʢʦʪʽʚ, ʷʢʽ 

çéʧʝʨʝʙʫʚʘʶʪʴ ʧʽʜ ʦʧʽʢʦʶ ʬʽʟʠʯʥʠʭ ʦʩʽʙ, ʧʽʜʧʨʠʻʤʩʪʚ, ʫʩʪʘʥʦʚ, ʦʨʛʘʥʽʟʘʮʽʡ 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʬʦʨʤ ʚʣʘʩʥʦʩʪʽ, ʛʨʦʤʘʜʩʴʢʠʭ ʽ ʙʣʘʛʦʜʽʡʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʚ 

ʫʤʦʚʘʭ ʧʦʚʥʽʩʪʶ ʘʙʦ ʯʘʩʪʢʦʚʦ ʩʪʚʦʨʝʥʠʭ ʜʽʷʣʴʥʽʩʪʶ ʣʶʜʠʥʠè.  

ʋ ʈʦʟʜʽʣʽ 2 ʟʘʟʥʘʯʝʥʦʾ ʇʨʦʛʨʘʤʠ ʟʛʘʜʫʻʪʴʩʷ ʡ ʜʦʢʫʤʝʥʪ, ʷʢʠʡ ʜʽʷʚ ʜʦ ʾʾ 

ʫʭʚʘʣʝʥʥʷ ï ʧʦʧʝʨʝʜʥʻ ʨʽʰʝʥʥʷ ʂʠʾʚʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ ʚʽʜ 25.10.2007 ʨ. 

 ̄1080/3913, ʷʢʠʤ ʙʫʣʦ ʫʭʚʘʣʝʥʦ ʇʨʦʛʨʘʤʫ ʨʝʛʫʣʶʚʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ 

ʙʝʟʧʨʠʪʫʣʴʥʠʭ ʪʚʘʨʠʥ ʛʫʤʘʥʥʠʤʠ ʤʝʪʦʜʘʤʠ ʥʘ 2008 ï 2011 ʨʨ. (ʱʦ ʪʘʢʦʞ 

ʧʝʨʝʜʙʘʯʘʣʘ ʚʠʣʦʚ ʽ ʤʘʩʦʚʫ ʩʪʝʨʠʣʽʟʘʮʽʶ ʙʝʟʧʨʠʪʫʣʴʥʠʭ ʪʚʘʨʠʥ ʟ ʧʦʜʘʣʴʰʠʤ 

ʾʭ ʧʦʚʝʨʥʝʥʥʷʤ ʥʘ ʤʽʩʮʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ) ʪʘ ʥʦʚʽ ʇʨʘʚʠʣʘ 

ʫʪʨʠʤʘʥʥʷ ʩʦʙʘʢ ʽ ʢʦʪʽʚ ʫ ʂʠʻʚʽ. ɺʦʜʥʦʯʘʩ ʢʦʥʩʪʘʪʦʚʘʥʦ, ʱʦ çéʥʝʜʦʦʮʽʥʢʘ 

ʟʘʟʥʘʯʝʥʠʭ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʟʘʧʦʙʽʛʘʥʥʶ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʤʫ 

ʨʦʟʤʥʦʞʝʥʥʶ ʪʚʘʨʠʥ, ʘ ʪʘʢʦʞ ʥʝʥʘʣʝʞʥʠʡ ʨʽʚʝʥʴ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʪʘ 

ʬʽʥʘʥʩʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʥʝʤʦʞʣʠʚʠʣʠ ʨʝʘʣʽʟʘʮʽʶ ʟʘʭʦʜʽʚ, ʧʝʨʝʜʙʘʯʝʥʠʭ 

ʚʠʱʝʟʛʘʜʘʥʠʤʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʤʠ ʘʢʪʘʤʠè. ʇʨʠ ʮʴʦʤʫ ʥʘʚʽʪʴ ʧʦʙʽʯʥʦ 
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ʥʝ ʟʛʘʜʫʚʘʣʦʩʷ ʧʨʦ ʦʮʽʥʢʫ ʰʢʦʜʠ ʪʘ ʥʝʙʝʟʧʝʢʠ, ʱʦ ʚʠʭʦʜʠʪʴ ʚʽʜ ʙʨʦʜʷʯʠʭ 

ʩʦʙʘʢ, ʷʢʠʭ ʥʝ ʩʪʘʣʦ ʤʝʥʰʝ ʥʘ ʚʫʣʠʮʷʭ ʩʪʦʣʠʮʽ. ʅʝ ʟʛʘʜʫʻʪʴʩʷ ʽ ʧʨʦ ʬʘʢʪʠ 

ʥʘʧʘʜʫ ʾʭ ʥʘ ʣʶʜʝʡ, ʷʢ ʥʝ ʥʘʚʦʜʠʪʴʩʷ ʽ ʜʘʥʠʭ ʧʨʦ ʢʽʣʴʢʽʩʪʴ ʞʝʨʪʚ ʽ 

ʧʦʩʪʨʘʞʜʘʣʠʭ, ʧʨʦ ʚʠʧʘʜʢʠ ʤʘʩʦʚʦʛʦ ʧʦʰʠʨʝʥʥʷ ʪʘʢʠʭ ʥʝʙʝʟʧʝʯʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʷʢ ʩʢʘʟ, ʧʨʘʚʝʮʴ, ʤʦʥʦʮʠʪʘʨʥʠʡ ʝʨʣʽʭʽʦʟ ʪʘ ʽʥ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, 

ʘʢʮʝʥʪ ʚ ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʟʘʧʣʘʥʦʚʘʥʠʭ ʟʘʭʦʜʽʚ ʙʫʣʦ ʟʤʽʱʝʥʦ ʚ ʙʽʢ ʩʫʪʦ 

ʬʽʥʘʥʩʦʚʠʭ ʧʠʪʘʥʴ, ʽ ʮʝ ʻ ʩʚʽʜʯʝʥʥʷʤ ʣʠʰʝ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʦʢʨʝʤʠʭ ʩʪʨʫʢʪʫʨ ʽ 

ʛʨʦʤʘʜʩʴʢʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʫ ʜʦʩʪʫʧʽ ʜʦ ʫʯʘʩʪʽ ʚ ʨʦʟʧʦʜʽʣʽ ʢʦʰʪʽʚ, ʷʢʽ 

ʚʠʜʽʣʷʶʪʴʩʷ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʇʨʦʛʨʘʤʠ.  

ʉʪʦʩʦʚʥʦ ʪʘʢʦʾ ʩʢʣʘʜʦʚʦʾ ʇʨʦʛʨʘʤʠ ɺʉʇ, ʷʢ çʇè ï ʧʦʚʝʨʥʝʥʥʷ ʪʚʘʨʠʥ ʜʦ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʤʽʩʮʷ ʧʨʦʞʠʚʘʥʥʷ, ʜʦʩʪʘʪʥʴʦ ʥʘʚʝʩʪʠ ʣʠʰʝ ʦʜʠʥ ʧʦʢʘʟʦʚʠʡ 

ʧʨʠʢʣʘʜ. ʆʜʥʠʤ ʟ ʘʚʪʦʨʽʚ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʆ.ɸ. ʉʚʷʪʦʛʦʨʦʤ, ʥʝʱʦʜʘʚʥʦ 

ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʥʝʩʢʣʘʜʥʠʡ ʧʨʘʚʦʚʠʡ ʝʢʩʧʝʨʠʤʝʥʪ.  

ʊʘʢ, ʫ ʩʘʤʦʤʫ ʮʝʥʪʨʽ ʤ. ʂʠʻʚʘ ʧʦʙʣʠʟʫ ɸʜʤʽʥʽʩʪʨʘʮʽʾ ʇʨʝʟʠʜʝʥʪʘ 

ʋʢʨʘʾʥʠ ʨʦʟʪʘʰʦʚʘʥʦ ʰʢʦʣʫ ˉ 94, ʪʘ ʧʦʨʫʯ ʟʥʘʭʦʜʠʪʴʩʷ ʩʪʘʥʮʽʷ 

ʤʝʪʨʦʧʦʣʽʪʝʥʫ çʍʨʝʱʘʪʠʢè. ɺ ʮʴʦʤʫ ʤʽʩʮʽ çʜʦʙʨʽ ʣʶʜʠè ʧʨʠʛʦʜʫʚʘʣʠ ʟʛʨʘʶ 

ʩʦʙʘʢ. ʄʘʶʯʠ ʚʣʘʩʥʝ ʫʷʚʣʝʥʥʷ, ʷʢʠʤ ʯʠʥʦʤ ʤʘʻ ʚʠʛʣʷʜʘʪʠ ʻʚʨʦʧʝʡʩʢɹʘ 

ʩʪʦʣʠʮʷ, ʆ.ɸ. ʉʚʷʪʦʛʦʨ ʚʠʨʽʰʠʚ ʦʩʦʙʠʩʪʦ ʟʚʝʨʥʫʪʠʩʷ ʟʽ ʩʢʘʨʛʦʶ ʥʘ 

ʙʝʟʜʽʷʣʴʥʽʩʪʴ ʧʨʘʮʽʚʥʠʢʽʚ ʰʢʦʣʠ ʪʘ ʤʝʪʨʦʧʦʣʽʪʝʥʫ, ʷʢʽ ʥʽʯʦʛʦ ʥʝ ʨʦʙʠʣʠ ʟʘʜʣʷ 

ʧʨʠʙʠʨʘʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʪʚʘʨʠʥ. 

ɿʘ ʜʝʢʽʣʴʢʘ ʜʥʽʚ ʪʚʘʨʠʥ ʧʨʠʙʨʘʣʠ (ʚʦʥʠ ʟʥʠʢʣʠ). ɼʘʣʽ ʧʦʯʠʥʘʻʪʴʩʷ ʩʘʤʝ 

ʥʘʡʮʽʢʘʚʽʰʝ: ʆ.ɸ. ʉʚʷʪʦʛʦʨ, ʟʥʘʶʯʠ ʧʨʦ ʪʝ, ʱʦ ʚ ʤʽʩʪʽ ʂʠʻʚʽ ʨʝʘʣʽʟʫʻʪʴʩʷ 

ʧʨʦʛʨʘʤʘ ɺʉʇ, ʟʚʝʨʪʘʻʪʴʩʷ ʜʦ ʂʇ çʇʨʠʪʫʣʦʢ ʜʣʷ ʪʚʘʨʠʥè (ʢʦʪʨʝ ʤʘʣʦ 

ʟʜʽʡʩʥʶʚʘʪʠ ʚʽʜʣʦʚ) ʟ ʚʠʤʦʛʦʶ ʧʨʦ ʧʦʚʝʨʥʝʥʥʷ çʩʪʝʨʠʣʽʟʦʚʘʥʠʭ ʪʘ 

ʩʫʤʠʨʥʠʭè ʪʚʘʨʠʥ ʜʦ ʤʽʩʮʷ ʾʭ çʧʨʠʨʦʜʥʦʛʦ ʧʦʤʝʰʢʘʥʥʷè. ʆʩʢʽʣʴʢʠ 

ʢʦʤʫʥʘʣʴʥʠʢʠ ʥʝ ʚʽʜʧʦʚʽʜʘʣʠ ʥʘ ʟʘʧʠʪ, ʆ.ɸ. ʉʚʷʪʦʛʦʨ ʟʚʝʨʥʫʚʩʷ ʜʦ 

ʇʦʜʽʣʴʩʴʢʦʛʦ ʨʘʡʦʥʥʦʛʦ ʩʫʜʫ ʤ. ʂʠʻʚʘ ʟ ʜʦʚʦʣʽ ʨʽʜʢʽʩʥʦʶ ʥʘ ʥʘʰ ʯʘʩ 

ʧʦʟʦʚʥʦʶ ʚʠʤʦʛʦʶ ï ʟʦʙʦʚôʷʟʘʪʠ ʧʦʚʝʨʥʫʪʠ ʪʚʘʨʠʥ ʥʘ ʤʽʩʮʝ. ʇʦʨʫʰʝʥʥʷ 

ʩʚʦʾʭ ʽʥʪʝʨʝʩʽʚ ʆ.ɸ. ʉʚʷʪʦʛʦʨ ʚʙʘʯʘʚ ʫ ʪʦʤʫ (ʽ ʜʦʚʦʜʠʚ ʩʚʦʶ ʧʦʟʠʮʽʶ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʣʠʩʪʘʤʠ ʂʠʾʚʩʴʢʦʾ ʤʽʩʴʢʦʾ ʜʝʨʞʘʚʥʦʾ ʘʜʤʽʥʽʩʪʨʘʮʽʾ), ʱʦ 

ʪʚʘʨʠʥʠ ʥʘ ʚʫʣʠʮʽ ʻ ʯʘʩʪʠʥʦʶ ʝʢʦʩʠʩʪʝʤʠ, ʟʘʧʘʭ ʾʭʥʴʦʾ ʩʝʯʽ ʚʽʜʣʷʢʫʻ 

ʛʨʠʟʫʥʽʚ, ʘ ʩʘʤʽ ʩʦʙʘʢʠ ʥʝʩʫʪʴ ʟʥʘʯʥʝ ʛʫʤʘʥʽʪʘʨʥʦ-ʝʩʪʝʪʠʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɿ 

ʚʝʣʠʢʠʤ ʧʦʜʠʚʦʤ ʆ.ɸ. ʉʚʷʪʦʛʦʨ ʚ ʩʫʜʦʚʦʤʫ ʟʘʩʽʜʘʥʥʽ ʜʽʟʥʘʚʩʷ, ʱʦ çʪʚʘʨʠʥʠ 

ʧʦʚʝʨʥʫʪʽ ʧʽʜ ʦʧʽʢʫ ʧʨʘʮʽʚʥʠʢʽʚ ʤʝʪʨʦʧʦʣʽʪʝʥʫ ʪʘ ʰʢʦʣʠè (ʚʽʜʧʦʚʽʜʴ ʥʘʚʽʪʴ 

ʙʫʣʦ ʧʨʦʽʣʶʩʪʨʦʚʘʥʦ ʚʽʜʧʦʚʽʜʥʠʤʠ ʘʢʪʘʤʠ ʧʨʦ ʦʪʨʠʤʘʥʥʷ ʪʚʘʨʠʥ ʧʽʜ ʦʧʽʢʫ ʟ 

ʧʽʜʧʠʩʘʤʠ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʩʪʦʨʽʥ). 

ʆʜʥʘʢ, ʥʝ ʧʦʙʘʯʠʚʰʠ ʩʦʙʘʢ çʚ ʥʘʪʫʨʽè ʪʘ ʜʠʚʫʶʯʠʩʴ, ʷʢʠʤ ʯʠʥʦʤ ʰʢʦʣʘ 

ʪʘ ʤʝʪʨʦʧʦʣʽʪʝʥ ʤʦʛʣʠ ʟʜʽʡʩʥʶʚʘʪʠ ʦʧʽʢʫ ʥʘʜ ʪʚʘʨʠʥʘʤʠ (ʥʘ ʱʦ ʤʘʶʪʴ ʙʫʪʠ 

ʚʽʜʧʦʚʽʜʥʽ ʩʪʘʪʫʪʥʽ ʧʦʚʥʦʚʘʞʝʥʥʷ, ʬʽʥʘʥʩʫʚʘʥʥʷ, ʢʦʣʦ ʜʦʩʚʽʜʯʝʥʠʭ ʫ 

ʩʧʽʣʢʫʚʘʥʥʽ ʟ ʪʚʘʨʠʥʘʤʠ ʬʘʭʽʚʮʽʚ), ʘʚʪʦʨ ʚʞʝ ʟʚʝʨʥʫʚʩʷ ʟ ʮʠʤʠ ʞ ʧʠʪʘʥʥʷʤʠ 

ʜʦ ʰʢʦʣʠ, ʤʝʪʨʦʧʦʣʽʪʝʥʫ, ʫʧʨʘʚʣʽʥʥʷ ʦʩʚʽʪʠ, ʚʽʜʜʽʣʫ ʙʝʟʧʝʢʠ ʥʘ ʪʨʘʥʩʧʦʨʪʽ ʽʟ 

ʟʘʧʠʪʘʥʥʷʤ ʧʨʦ ʪʝ, ʢʠʤ ʩʘʤʝ ʙʫʣʦ ʥʘʜʘʥʦ ʜʦʟʚʽʣ ʙʨʘʪʠ ʩʦʙʘʢ ʧʽʜ ʦʧʽʢʫ. 

ʑʝ ʙʽʣʴʰʦʾ ʽʥʪʨʠʛʠ ʚʜʘʣʦʩʷ ʜʦʩʷʛʥʫʪʠ, ʚʠʚʯʠʚʰʠ ʚʽʜʧʦʚʽʜʽ ʰʢʦʣʠ ʪʘ 

ʤʝʪʨʦʧʦʣʽʪʝʥʫ, ʷʢʽ ʢʘʪʝʛʦʨʠʯʥʦ ʟʘʧʝʨʝʯʠʣʠ ʬʘʢʪ ʦʧʽʢʫʥʩʪʚʘ, ʘ 

ʦʟʥʘʡʦʤʠʚʰʠʩʴ ʟ ʘʢʪʘʤʠ ʧʨʠʡʦʤʫ ʪʚʘʨʠʥ ʧʽʜ ʦʧʽʢʫ, ʟʘʧʝʨʝʯʠʣʠ ʩʚʦʾ ʧʽʜʧʠʩʠ 

ʪʘ ʧʝʯʘʪʢʠ ʧʽʜ ʘʢʪʘʤʠ. 

ʊʦʙʪʦ, ʧʦʩʘʜʦʚʽ ʦʩʦʙʠ ʂʇ çʇʨʠʪʫʣʦʢ ʜʣʷ ʪʚʘʨʠʥè, ʨʦʟʫʤʽʶʯʠ 

ʧʨʦʪʠʧʨʘʚʥʽʩʪʴ ʩʚʦʾʭ ʜʽʡ ʟ ʚʠʢʠʜʘʥʥ ̫ʪʚʘʨʠʥ ʥʘ ʚʫʣʠʮʶ (ʪʠʤ ʙʽʣʴʰʝ ʧʦʙʣʠʟʫ 

ɸʜʤʽʥʽʩʪʨʘʮʽʾ ʇʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʠ ʪʘ ʧʦʙʣʠʟʫ ʽʥʰʠʭ ʮʝʥʪʨʘʣʴʥʠʭ ʦʨʛʘʥʽʚ 
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ʚʣʘʜʠ) ʙʘʥʘʣʴʥʦ ʟʥʠʱʠʣʠ ʚʽʜʣʦʚʣʝʥʠʭ ʩʦʙʘʢ, ʥʝ ʟʘʙʫʚʰʠ ʧʨʠ ʮʴʦʤʫ ʦʪʨʠʤʘʪʠ 

ʛʨʦʰʽ ʟʘ çʩʪʝʨʠʣʽʟʘʮʽʶ, ʚʽʜʣʦʚ, ʧʝʨʝʤʽʱʝʥʥʷ, ʣʽʢʫʚʘʥʥʷè ʽ ʟʨʦʙʠʚʰʠ 

ʚʠʜʠʤʽʩʪʴ ʧʝʨʝʜʘʯʽ ʪʚʘʨʠʥ ʧʽʜ ʦʧʽʢʫ ʰʢʦʣʽ ʪʘ ʤʝʪʨʦʧʦʣʽʪʝʥʫ, ʟʘʜʣʷ ʯʦʛʦ 

ʧʽʜʨʦʙʠʣʠ ʜʦʢʫʤʝʥʪʠ (ʜʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ ʟʘ ʮʠʤ ʬʘʢʪʦʤ ʪʨʠʚʘʻ ʧʝʨʝʚʽʨʢʘ, 

ʱʦ ʾʾ ʧʨʦʚʘʜʠʪʴ ʧʨʦʢʫʨʘʪʫʨʘ ʇʦʜʽʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ ʤ. ʂʠʻʚʘ). 

ʉʘʤʝ ʪʘʢ ʙʘʥʘʣʴʥʦ ʽ ʥʝʚʠʛʘʜʣʠʚʦ (ʘʣʝ ʟʘʛʘʣʦʤ ʧʨʘʚʠʣʴʥʦ, ʟʘ 

ʚʠʢʣʶʯʝʥʥʷʤ ʝʣʝʤʝʥʪʫ çʧʨʠʧʠʩʦʢè ʽ ʦʪʨʠʤʘʥʥʷ ʙʶʜʞʝʪʥʠʭ ʢʦʰʪʽʚ) 

ʥʘʩʧʨʘʚʜʽ ʚʠʨʽʰʫʶʪʴʩʷ ʧʨʦʙʣʝʤʠ ʟʤʝʥʰʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʪʚʘʨʠʥ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʘʚʦʟʘʩʪʦʩʦʚʥʘ ʪʘʢʪʠʢʘ ʡ ʪʝʭʥʦʣʦʛʽʷ çʜʦʚʝʜʝʥʥʷ ʚʽʜ 

ʟʚʦʨʦʪʥʦʛʦè (ʚʦʥʘ ʞ çʜʦʚʝʜʝʥʥʷ ʩʠʪʫʘʮʽʾ ʜʦ ʘʙʩʫʨʜʫè) ʟʘʚʞʜʠ ʻ ʝʬʝʢʪʠʚʥʦʶ 

ʪʘ ʧʦʢʘʟʦʚʦʶ: ʫ ʨʘʟʽ, ʢʦʣʠ ʪʘ ʯʠ ʽʥʰʘ ʰʪʫʯʥʘ ʧʩʝʚʜʦʧʨʘʚʦʚʘ ʢʦʥʩʪʨʫʢʮʽʷ ʥʝ 

ʚʽʜʧʦʚʽʜʘʻ ʟʘʢʦʥʦʜʘʚʩʪʚʫ, ʦʩʥʦʚʘʤ ʧʨʘʚʘ, ʤʦʨʘʣʽ, ʟʜʦʨʦʚʦʛʦ ʛʣʫʟʜʫ ï ʪʘʢʘ 

ʢʦʥʩʪʨʫʢʮʽʷ ʣʘʤʘʻʪʴʩʷ ʥʘ ʦʯʘʭ.   

 

3. ʇʨʠʢʣʘʜʠ ʬʘʣʴʩʠʬʽʢʘʮʽʾ ʆ.ɺ. ʉʦʨʦʢʽʥʦʶ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ 

ʫʧʨʘʚʣʽʥʥʷ ʯʠʩʝʣʴʥʽʩʪʶ ʧʦʧʫʣʷʮʽʾ ʪʘ ʩʧʨʦʩʪʫʚʘʥʥʷ ʚʠʩʥʦʚʢʽʚ ʧʨʦ 

ʧʝʨʝʚʘʛʠ ʩʪʝʨʠʣʽʟʘʮʽʾ   
 

çʆʨʠʛʽʥʘʣʴʥʽʩʪʴè ʘʚʪʦʨʩʴʢʦʛʦ ʧʽʜʭʦʜʫ ʆ.ɺ. ʉʦʨʦʢʽʥʦʾ ʜʦ ʚʠʚʯʝʥʥʷ 

ʧʨʦʙʣʝʤʘʪʠʢʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʰʣʷʭʽʚ ʩʪʨʠʤʫʚʘʥʥʷ ʚʽʜʪʚʦʨʝʥʥʷ ʙʝʟʜʦʤʥʠʭ 

ʪʚʘʨʠʥ ʫ ʢʨʫʧʥʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ ʢʠʜʘʻʪʴʩʷ ʚ ʦʯʽ ʚʞʝ ʟ ʧʝʨʰʠʭ ʨʷʜʢʽʚ 

ɺʩʪʫʧʫ ʜʦ çʜʠʩʝʨʪʘʮʽʾè, ʜʝ ʦʜʥʽʻʶ ʟ ʚʽʜʧʨʘʚʥʠʭ ʪʦʯʦʢ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʟʛʘʜʢʘ 

ʧʨʦ ʢʨʠʟʫ, ʚ ʷʢʫ ʧʦʚʝʨʛʥʫʚ ʈʦʩʽʶ çʤʠʤʦʚʽʣʴʥʠʡ ʨʦʟʧʘʜ ʉʈʉʈè (ʩʪʦʨ. 6). ʎʝ 

ʚʠʛʣʷʜʘʻ ʜʠʚʥʦ ʟ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʪʘʢʽ ʧʠʪʘʥʥʷ ʟʘʯʽʧʘʶʪʴʩʷ ʫ ʮʘʨʠʥʽ 

ʘʙʩʦʣʶʪʥʦ ʽʥʰʦʾ ʛʘʣʫʟʽ ʟʥʘʥʴ ï ʙʽʦʣʦʛʽʾ, ʘ ʙʽʦʣʦʛʠ ʢʨʘʱʝ ʟʘ ʚʩʽʭ ʽʥʰʠʭ 

ʟʘʟʚʠʯʘʡ ʤʘʶʪʴ ʟʥʘʪʠ, ʱʦ ʤʠʤʦʚʽʣʴʥʠʤʠ ʤʦʞʫʪʴ ʙʫʪʠ, ʭʽʙʘ ʱʦ, ʜʝʷʢʽ 

ʬʽʟʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʫ ʚʠʧʘʜʢʫ ʥʘʷʚʥʦʩʪʽ ʯʠ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʡ. ʆʜʥʘʢ 

ʚʠʭʦʜʷʯʠ ʟ ʮʽʻʾ ʪʝʟʠ, ʘʚʪʦʨʢʘ ʪʚʝʨʜʠʪʴ, ʱʦ ʮʝ ʧʨʠʟʚʝʣʦ ʜʦ ʨʽʟʢʦʛʦ ʟʫʙʦʞʽʥʥʷ 

ʥʘʩʝʣʝʥʥʷ ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʙʝʟʧʨʠʪʫʣʴʥʠʭ ʩʦʙʘʢ ʽ ʢʦʪʽʚ 

(ʩʪʦʨ. 6), ʱʦ ʧʨʠ ʮʴʦʤʫ ʥʽʯʠʤ ʥʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʪʘ ʟʘʣʠʰʘʻʪʴʩʷ ʪʽʣʴʢʠ 

ʩʫʙôʻʢʪʠʚʥʦʶ ʜʫʤʢʦʶ ʆ.ɺ. ʉʦʨʦʢʽʥʦʾ.  

ʅʘ ʩʪʦʨ. 6 ʥʘʚʝʜʝʥʦ ʻʜʠʥʝ ʚ ʫʩʴʦʤʫ ʪʝʢʩʪʽ ʪʚʝʨʜʞʝʥʥʷ, ʱʦ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʟʘʛʘʣʦʤ ʩʧʨʘʚʝʜʣʠʚʠʤ: ʙʝʟʜʦʛʣʷʜʥʽ ʪʚʘʨʠʥʠ ʻ ʧʦʪʝʥʮʽʡʥʠʤ 

ʜʞʝʨʝʣʦʤ ʧʦʰʠʨʝʥʥʷ ʟʘʨʘʟʥʠʭ ʽ ʥʝʟʘʨʘʟʥʠʭ ʭʚʦʨʦʙ, ʱʦ ʥʘʟʠʚʘʶʪʴʩʷ 

ʟʦʦʘʥʪʨʦʧʦʥʦʟʘʤʠ. ʇʨʦʪʝ ʩʫʧʝʨʝʯʣʠʚʠʤʠ ʻ ʧʦʜʘʣʴʰʽ ʪʚʝʨʜʞʝʥʥʷ, ʱʦ ʾʭ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʘʚʪʦʨʢʘ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʽʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʦʙʨʘʥʦʾ ʧʨʦʙʣʝʤʘʪʠʢʠ: 

ʥʘ ʾʾ ʜʫʤʢʫ, ʙʝʟʜʦʛʣʷʜʥʠʭ ʪʚʘʨʠʥ ʥʝ ʤʦʞʥʘ ʧʨʠʙʠʨʘʪʠ ʟ ʚʫʣʠʮʴ, ʦʩʢʽʣʴʢʠ 

ʚʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʟʨʦʩʪʘʻ ʾʭ ʘʛʨʝʩʠʚʥʽʩʪʴ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʯʠʩʝʣʴʥʽʩʪʴ, 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʨʠʟʠʢ ʧʦʰʠʨʝʥʥʷ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ ʽ ʩʧʦʪʚʦʨʶʻʪʴʩʷ 

ʨʦʟʚʠʪʦʢ ʧʩʠʭʽʢʠ ʣʶʜʠʥʠ (ʩʪʦʨ. 6 ï 7). ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ 

ʩʪʚʦʨʝʥʥʷ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ, ʛʫʤʘʥʥʠʭ ʤʝʪʦʜʽʚ ʫʧʨʘʚʣʽʥʥʷ ʯʠʩʝʣʴʥʽʩʪʶ 

ʙʨʦʜʷʯʠʭ ʪʚʘʨʠʥ, ʜʣʷ ʷʢʠʭ ʘʨʝʘʣʦʤ ʧʨʦʞʠʚʘʥʥʷ ʻ ʢʨʫʧʥʽ ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ 

(ʩʪʦʨ. 7). 

ʉʝʨʝʜ ʧʦʣʦʞʝʥʴ, ʷʢʽ ʚʠʥʦʩʠʣʠʩʷ ʥʘ ʟʘʭʠʩʪ, ʟʘʟʥʘʯʝʥʦ ʪʘʢʽ: ʤʘʪʝʤʘʪʠʯʥʘ 

ʤʦʜʝʣʴ ʫʧʨʘʚʣʽʥʥʷ ʯʠʩʝʣʴʥʽʩʪʶ ʧʦʧʫʣʷʮʽʾ ʙʨʦʜʷʯʠʭ ʩʦʙʘʢ ʫ ʢʨʫʧʥʠʭ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ; ʤʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʽ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʧʦʧʫʣʷʮʽʡ ʙʝʟʜʦʤʥʠʭ ʪʚʘʨʠʥ; ʩʧʦʩʽʙ ʚʝʨʠʬʽʢʘʮʽʾ ʤʦʜʝʣʽ; ʩʪʨʘʪʝʛʽʾ ʫʧʨʘʚʣʽʥʥʷ 

ʯʠʩʝʣʴʥʽʩʪʶ ʧʦʧʫʣʷʮʽʾ ʙʨʦʜʷʯʠʭ ʩʦʙʘʢ (ʩʪʦʨ. 8). ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʫ ʪʝʤʽ 
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ʜʠʩʝʨʪʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʦ ʟʘʛʘʣʴʥʠʡ ʪʝʨʤʽʥ çʪʚʘʨʠʥʠè, ʬʘʢʪʠʯʥʦ ʚ ʫʩʴʦʤʫ 

ʟʤʽʩʪʽ ʨʦʙʦʪʠ ʡʜʝʪʴʩʷ ʣʠʰʝ ʧʨʦ ʦʜʠʥ ʾʭ ʚʠʜ ï ʩʦʙʘʢ, ʟʦʢʨʝʤʘ ʙʨʦʜʷʯʠʭ.  

ʇʦʜʘʣʴʰʠʡ ʘʥʘʣʽʟ ʟʤʽʩʪʫ ʽʥʰʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ çʜʠʩʝʨʪʘʮʽʾè 

ʧʦʢʘʟʫʻ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʤʽʩʪʴ ʬʘʭʦʚʦʾ ʥʘʫʢʦʚʦʾ ʪʝʨʤʽʥʦʣʦʛʽʾ 

ʝʢʩʧʨʝʩʠʚʥʠʭ ʩʣʽʚ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʜʦʪʨʠʤʘʥʥʷ ʥʘʫʢʦʚʦʛʦ (ʘ ʥʝ 

ʧʫʙʣʽʮʠʩʪʠʯʥʦʛʦ ʯʠ ʷʢʦʛʦʩʴ ʽʥʰʦʛʦ) ʩʪʠʣʶ ʚʠʢʣʘʜʫ ʪʝʢʩʪʫ, ʝʤʦʮʽʡʥʦ 

ʟʘʙʘʨʚʣʝʥʠʭ ʨʝʯʝʥʴ ʽ ʪʚʝʨʜʞʝʥʴ ʫ ʬʦʨʤʽ ʛʘʩʝʣ ʜʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʟʘʭʦʜʽʚ ʟ çʛʫʤʘʥʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽè ʙʨʦʜʷʯʠʭ 

ʪʚʘʨʠʥ ʻ ʻʜʠʥʦʶ ʬʦʨʤʦʶ ʘʨʛʫʤʝʥʪʘʮʽʾ ʘʚʪʦʨʢʠ. ɺʦʜʥʦʯʘʩ, ʫ çʜʠʩʝʨʪʘʮʽʾè 

ʩʪʚʦʨʶʻʪʴʩʷ ʚʠʜʠʤʽʩʪʴ ʥʘʫʢʦʚʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʩʫʥʫʪʠʭ ʘʚʪʦʨʢʦʶ ʪʝʟ, ʽ 

ʧʨʠ ʮʴʦʤʫ ʟʥʘʯʥʠʡ ʦʙʩʷʛ ʚʽʜʚʝʜʝʥʦ ʜʣʷ ʚʠʢʣʘʜʫ ʤʘʪʝʤʘʪʠʯʥʠʭ ʽ ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʬʦʨʤʫʣ ʽ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ. 

ʇʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʝʨʝʜʫʤʦʚ ʟʨʦʩʪʘʥʥʷ 

ʯʠʩʝʣʴʥʦʩʪʽ ʧʦʧʫʣʷʮʽʡ ʙʨʦʜʷʯʠʭ ʪʚʘʨʠʥ, ʆ.ɺ. ʉʦʨʦʢʽʥʘ ʥʘʚʝʣʘ ʮʽʥʠ ʥʘ 

ʦʩʥʦʚʥʽ ʧʨʦʜʫʢʪʠ ʭʘʨʯʫʚʘʥʥʷ (ʩʪʦʨ. 15), ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʩʪʦʩʦʚʥʦ ʟʤʽʥ ʨʽʚʥʷ 

ʙʽʜʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʈʦʩʽʾ, ʽʥʜʝʢʩʫ ʮʽʥ ʪʘ ʨʦʟʤʽʨʫ ʤʽʩʷʯʥʦʾ ʧʝʥʩʽʾ (ʩʪʦʨ. 16 ï 

17), ʪʘ ʥʘ ʮʴʦʤʫ ʧʽʜˇʨʫʥʪʽ ʪʚʝʨʜʠʪʴ, ʱʦ ʚ ʩʠʪʫʘʮʽʾ, ʷʢʘ ʩʢʣʘʣʘʩʷ, ʙʽʣʴʰʽʩʪʴ 

ʧʝʥʩʽʦʥʝʨʽʚ ʧʦʭʠʣʦʛʦ ʚʽʢʫ ʚʠʷʚʠʣʠʩʷ ʥʝʟʜʘʪʥʠʤʠ ʧʨʦʛʦʜʫʚʘʪʠ çʩʚʦʛʦ 

ʯʝʪʚʝʨʦʥʦʛʦʛʦ ʜʨʫʛʘè ʪʘ ʟʤʫʰʝʥʽ ʙʫʣʠ ʚʽʜʧʨʘʚʠʪʠ ʡʦʛʦ ʥʘ ʩʘʤʦʩʪʽʡʥʝ 

ʞʠʪʪʻʟʘʙʝʟʧʝʯʝʥʥʷ. ʎʝ ʪʚʝʨʜʞʝʥʥʷ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʜʽʡʩʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʥʝʤʘʻ 

ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʧʦʧʝʨʝʜʥʴʦ ʚʠʢʣʘʜʝʥʦʛʦ ʘʚʪʦʨʢʦʶ ʤʘʪʝʨʽʘʣʫ ʡ ʥʽʯʠʤ ʥʝ 

ʜʦʚʝʜʝʥʦ.  

ɼʘʣʽ ʆ.ɺ. ʉʦʨʦʢʽʥʘ ʧʝʨʝʭʦʜʠʪʴ ʜʦ ʧʠʪʘʥʥʷ ʧʨʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʥʝʦʙʭʽʜʥʦʩʪ̔ ʫʧʨʘʚʣʽʥʥʷ ʯʠʩʝʣʴʥʽʩʪʶ ʧʦʧʫʣʷʮʽʡ ʙʨʦʜʷʯʠʭ ʪʚʘʨʠʥ ʫ ʢʨʫʧʥʠʭ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ. ʊʫʪ ʚʦʥʘ ʥʝ ʦʙʭʦʜʠʪʴ ʫʚʘʛʦʶ ʧʨʦʙʣʝʤʫ ʧʦʪʝʥʮʽʡʥʦʾ 

ʥʝʙʝʟʧʝʢʠ ʙʨʦʜʷʯʠʭ ʪʚʘʨʠʥ ʽ ʧʝʨʝʨʘʭʦʚʫʻ ʚʠʜʠ ʽʥʬʝʢʮʽʡʥʠʭ ʪʘ ʽʥʰʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʥʦʩʽʷʤʠ ʟʙʫʜʥʠʢʽʚ ʷʢʠʭ ʻ ʙʨʦʜʷʯʽ ʩʦʙʘʢʠ, ʢʦʪʠ, ʘ ʪʘʢʦʞ ʱʫʨʠ 

(ʩʪʦʨ. 18). ʈʘʟʦʤ ʟ ʪʠʤ, ʥʘ ʮʽʡ ʧʽʜʩʪʘʚʽ ʘʚʪʦʨʢʘ ʟʥʦʚʫ ʧʦʚʪʦʨʶʻ ʨʘʥʽʰʝ 

ʚʠʩʣʦʚʣʝʥʽ ʥʝʶ ʪʝʟʠ ʽ ʜʦʚʦʜʠ ʧʨʦ ʪʝ, ʱʦ ʙʨʦʜʷʯʠʭ ʪʚʘʨʠʥ ʥʝ ʤʦʞʥʘ 

ʧʨʠʙʠʨʘʪʠ ʟ ʚʫʣʠʮʴ, ʽ ʥʘʟʠʚʘʻ ʝʢʦʥʦʤʽʯʥʦ ʥʝ ʚʠʧʨʘʚʜʘʥʦʶ ʧʨʦʮʝʜʫʨʫ ʚʽʜʣʦʚʫ 

ʪʘ ʫʤʝʨʪʚʽʥʥʷ ʙʝʟʜʦʛʣʷʜʥʠʭ ʩʦʙʘʢ, ʷʢʘ, ʥʘ ʾʾ ʜʫʤʢʫ, ʧʝʨʝʜʙʘʯʘʻ ʚʝʣʠʢʽ ʚʠʪʨʘʪʠ 

ʢʦʰʪʽʚ (ʩʪʦʨ. 19 ï 20). ʅʠʞʯʝ ʘʚʪʦʨʢʘ ʧʦʛʦʜʞʫʻʪʴʩʷ ʩʘʤʘ ʽʟ ʩʦʙʦʶ: 

çʀʟʣʦʞʝʥʥʦʝ ʟʘʩʪʘʚʣʷʝʪ ʩʦʛʣʘʩʠʪʴʩʷ ʩ ʪʝʤ, ʯʪʦ ʛʣʘʚʥʘʷ ʨʦʣʴ ʚ ʧʨʝʩʝʯʝʥʠʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʨʦʜʷʯʠʤʠ ʞʠʚʦʪʥʳʤʠ ʠʥʬʝʢʮʠʡ ʜʦʣʞʥʘ ʧʨʠʥʘʜʣʝʞʘʪʴ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤ ʤʝʨʦʧʨʠʷʪʠʷʤ: ʚʘʢʮʠʥʘʮʠʠ ï ʢʘʢ ʩʧʦʩʦʙʫ ʢʦʥʪʨʦʣʷ ʟʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʠʥʬʝʢʮʠʡ ʠ ʩʪʝʨʠʣʠʟʘʮʠʠ ï ʢʘʢ ʤʝʪʦʜʫ, ʩʜʝʨʞʠʚʘʶʱʝʤʫ 

ʙʝʩʢʦʥʪʨʦʣʴʥʦʝ ʨʘʟʤʥʦʞʝʥʠʝ ʧʦʧʫʣʷʮʠʠ ʙʨʦʜʷʯʠʭ ʞʠʚʦʪʥʳʭè [4, ʩʪʦʨ. 20]. 

ʇʽʩʣʷ ʮʴʦʛʦ ʥʝʶ ʩʪʠʩʣʦ ʚʠʢʣʘʜʝʥʦ ʘʨʛʫʤʝʥʪʠ çʟʘè ʪʘ çʧʨʦʪʠè ʩʪʝʨʠʣʽʟʘʮʽʾ ʽ 

ʚʣʘʩʥʫ ʧʦʟʠʮʽʶ ʟ ʮʴʦʛʦ ʧʠʪʘʥʥʷ (ʩʪʦʨ. 20 ï 21). ɺʪʽʤ, ʆ.ɺ. ʉʦʨʦʢʽʥʘ ʧʨʦʧʦʥʫʻ 

ʩʪʝʨʠʣʽʟʫʚʘʪʠ ʥʝ ʚʩʽʭ ʩʦʙʘʢ, ʘ ʣʠʰʝ ʧʝʚʥʫ ʾʭ ʯʘʩʪʠʥʫ, ʧʨʦ ʱʦ ʜʘʣʽ ʡʪʠʤʝʪʴʩʷ 

ʦʢʨʝʤʦ. 

ɺʠʢʣʘʜʝʥʥʷ ʚʣʘʩʥʠʭ ʨʦʟʤʽʨʢʦʚʫʚʘʥʴ ʱʦʜʦ ʧʨʦʝʢʪʫ ʦʨʛʘʥʽʟʘʮʽʾ ʛʫʤʘʥʥʠʭ 

ʤʝʪʦʜʽʚ ʫʧʨʘʚʣʽʥʥʷ ʯʠʩʝʣʴʥʽʩʪʶ ʙʨʦʜʷʯʠʭ ʪʚʘʨʠʥ ʥʘ ʧʨʠʢʣʘʜʽ ʤ. ʈʦʩʪʦʚ-ʥʘ-

ɼʦʥʫ ʆ.ɺ. ʉʦʨʦʢʽʥʘ ʨʦʟʧʦʯʠʥʘʻ ʟ ʽʩʪʦʨʽʾ ʧʨʦ ʪʝ, ʷʢ çʆʙʱʝʩʪʚʦ ʟʘʱʠʪʳ 

ʞʠʚʦʪʥʳʭ ʛʦʨʦʜʘ ʈʦʩʪʦʚʘ-ʥʘ-ɼʦʥʫ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʫʯʘʩʪʠʠ ʘʚʪʦʨʘ 

ʧʨʝʜʩʪʘʚʠʣʦ ʛʦʨʦʜʩʢʦʡ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʦʙʦʩʥʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʥʠʷ 

ʧʝʨʚʦʛʦ ʚ ʠʩʪʦʨʠʠ ʛʦʨʦʜʘ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʧʨʠʶʪʘ ʜʣʷ ʙʨʦʜʷʯʠʭ ʠ 

ʧʦʪʝʨʷʚʰʠʭʩʷ ʞʠʚʦʪʥʳʭè [4, ʩʪʦʨ. 22]. ʄʝʪʫ, ʟʘʚʜʘʥʥʷ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʟʛʘʜʘʥʦʛʦ ʧʨʦʝʢʪʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʝʪʘʧʠ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʦʯʽʢʫʚʘʥʠʡ ʝʬʝʢʪ 
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ʥʘʚʝʜʝʥʦ ʥʘ ʩʪʦʨ. 22 ï 25. ʇʨʠ ʮʴʦʤʫ ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʬʦʨʤʫʣʴʦʚʘʥʽ 

ʘʚʪʦʨʢʦʶ ʘʨʛʫʤʝʥʪʠ ʥʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʝʨʝʚʘʛ ʩʪʝʨʠʣʽʟʘʮʽʾ ʥʝ ʚʠʪʨʠʤʫʶʪʴ 

ʥʽʷʢʦʾ ʢʨʠʪʠʢʠ ʟ ʧʦʛʣʷʜʫ ʝʪʠʯʥʠʭ ʥʦʨʤ, ʦʜʥʘʢ ʙʽʣʴʰ ʜʝʪʘʣʴʥʠʡ ʾʭ ʘʥʘʣʽʟ 

ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʮʽʻʾ ʩʪʘʪʪʽ, ʘ ʪʦʤʫ ʚʙʘʯʘʻʪʴʩʷ ʜʦʮʽʣʴʥʠʤ ʦʢʨʝʤʦ ʟʫʧʠʥʠʪʠʩʷ 

ʥʘ ʧʠʪʘʥʥʷʭ ʝʢʦʥʦʤʽʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ ʩʪʝʨʠʣʽʟʘʮʽʾ ʪʚʘʨʠʥ 

(ʩʪʦʨ. 25 ï 27). ʗʢ ʚʠʜʥʦ, ʜʘʥʠʡ ʧʽʜʨʦʟʜʽʣ ʜʠʩʝʨʪʘʮʽʾ ʤʘʻ ʥʝʚʝʣʠʢʠʡ ʦʙʩʷʛ ï 

ʚʩʴʦʛʦ ʙʣʠʟʴʢʦ ʪʨʴʦʭ ʩʪʦʨʽʥʦʢ, ʘ ʤʽʩʪʷʪʴʩʷ ʫ ʥʴʦʤʫ ʣʠʰʝ ʚʽʜʦʤʦʩʪʽ ʱʦʜʦ 

ʨʦʟʨʘʭʫʥʢʫ ʚʠʪʨʘʪ ʥʘ ʩʪʝʨʠʣʽʟʘʮʽʶ; ʧʨʠ ʮʴʦʤʫ ʚʠʢʣʠʢʘʻ ʧʦʜʠʚ ʪʝ, ʱʦ ʜʣʷ 

ʧʦʟʥʘʯʝʥʥʷ ʟʛʨʘʾ ʩʦʙʘʢ ʫ ʢʽʣʴʢʦʩʪʽ 3 ï 5 ʦʩʦʙʠʥ ʘʚʪʦʨʢʦʶ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʧʦʝʪʠʯʥʠʡ ʝʧʽʪʝʪ çʩʽʤôʷè ʽ ʟ ʦʛʣʷʜʫ ʥʘ ʮʝ ʥʘʚʝʜʝʥʦ ʚʠʩʥʦʚʦʢ: çʀʟʣʦʞʝʥʥʳʡ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʛʦʚʦʨʠʪ ʚ ʧʦʣʴʟʫ ʤʝʪʦʜʘ ʩʪʝʨʠʣʠʟʘʮʠʠ ʚ 

ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʙʨʦʜʷʯʠʭ ʞʠʚʦʪʥʳʭè [4, ʩʪʦʨ. 27].       

ʇʨʦ ʧʨʠʟʥʘʯʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʙʽʦʣʦʛʽʾ ʡʜʝʪʴʩʷ ʫ 

ʧʽʜʨʦʟʜʽʣʽ 1.6 çʜʠʩʝʨʪʘʮʽʾè (ʩʪʦʨ. 28 ï 37). ʇʽʩʣʷ ʮʴʦʛʦ ʆ.ɺ. ʉʦʨʦʢʽʥʘ 

ʧʝʨʝʭʦʜʠʪʴ ʜʦ ʦʧʠʩʫ ʚʠʜʽʚ ʤʦʜʝʣʝʡ ʪʘ ʾʭʥʽʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʨʦ ʱʦ ʡʜʝʪʴʩʷ 

ʘʞ ʜʦ ʩʪʦʨ. 42 ʚʢʣʶʯʥʦ. ʉʪʦʩʦʚʥʦ ʮʴʦʛʦ ʩʣʽʜ ʟʘʫʚʘʞʠʪʠ ʪʘʢʝ: ʷʢʱʦ ʫ 

ʧʦʧʝʨʝʜʥʴʦʤʫ ʧʽʜʨʦʟʜʽʣʽ çʜʠʩʝʨʪʘʮʽʾè ʟʛʘʜʫʚʘʣʦʩʷ ʧʨʦ ʤʘʪʝʤʘʪʠʯʥʫ 

ʩʪʘʪʠʩʪʠʢʫ, ʘ ʩʝʨʝʜ ʤʝʪʦʜʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʘʚʪʦʨʢʦʶ 

ʥʘʟʚʘʥʦ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ ʣʽʥʽʾ ʘʙʦ ʧʘʨʘʙʦʣʠ ʽ ʛʽʧʝʨʙʦʣʠ (ʩʪʦʨ. 37), ʡʤʦʚʽʨʥʽʩʥʽ 

(ʩʪʦʭʘʩʪʠʯʥʽ) ʤʦʜʝʣʽ ʜʠʥʘʤʽʢʠ ʧʦʧʫʣʷʮʽʡ (ʩʪʦʨ. 38), ʜʠʬʝʨʝʥʮʽʘʣʴʥʽ ʨʽʚʥʷʥʥʷ, 

ʧʦʚôʷʟʘʥʽ ʟ ʪʝʦʨʽʻʶ ʄʘʣʴʪʫʩʘ (ʩʪʦʨ. 39), ʨʽʚʥʷʥʥʷ ʌʝʨʭʶʣʴʩʪʘ ï ʇʝʨʣʘ 

(ʩʪʦʨ. 39), ʟʘʣʝʞʥʦʩʪʽ, ʷʢʽ ʘʚʪʦʨʢʦʶ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʫʤʦʚʥʦ ʥʘʟʠʚʘʪʠ 

ʟʘʣʝʞʥʦʩʪʤ̫ʠ ɺʦʣʴʪʝʨʨʘ ï ʃʦʪʢʘ (ʩʪʦʨ. 40), ʤʦʜʝʣʴ ʍʦʣʣʽʥʛʘ ï ʊʝʨʥʝʨʘ ʪʦʱʦ, 

ʪʦ ʫ ʥʘʩʪʫʧʥʦʤʫ ʨʦʟʜʽʣʽ ʚʩʽ ʾʭ ʚʽʜʢʠʥʫʪʦ. ʅʘʪʦʤʽʩʪʴ, ʫ ɻʣʘʚʽ ɯɯ, ʱʦ ʧʨʠʩʚʷʯʝʥʦ 

ʤʦʜʝʣʶʚʘʥʥʶ ʫʧʨʘʚʣʽʥʥʷ ʯʠʩʝʣʴʥʽʩʪʶ ʙʨʦʜʷʯʠʭ ʪʚʘʨʠʥ ʫ ʢʨʫʧʥʠʭ ʥʘʩʝʣʝʥʠʭ 

ʧʫʥʢʪʘʭ, ʆ.ɺ. ʉʦʨʦʢʽʥʘ ʙʝʟ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʦʷʩʥʝʥʥʷ ʪʘ ʙʝʟ ʙʫʜʴ-ʷʢʦʾ ʟʛʘʜʢʠ 

ʧʨʦ ʟʘʩʪʦʩʦʚʫʚʘʥʽ ʚ ʙʽʦʣʦʛʽʾ ʤʝʪʦʜʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʪʘ ʤʦʜʝʣʽ 

ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʦʜʨʘʟʫ ʥʘʚʦʜʠʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʝ ʥʝʶ ʚʽʜʥʦʰʝʥʥʷ: 

 

ὼ Ô
 

, (1) 

 

ʜʝ ʪʘʢʦʞ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʚʝʜʝʥʥʷ ʚʝʣʠʯʠʥʠ D (ʫ ʬʦʨʤʫʣʽ ʥʝ ʟʛʘʜʫʻʪʴʩʷ ï 

ʧʨʠʤ. ɯ.ʂ.), ʱʦ ʦʟʥʘʯʘʻ ʦʙʣʘʩʪʴ ʧʨʦʞʠʚʘʥʥʷ ʧʦʧʫʣʷʮʽʾ, ʷʢʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʪʘ 

ʷʢʫ ʆ.ɺ. ʉʦʨʦʢʽʥʘ ʧʨʦʧʦʥʫʻ ʚʚʘʞʘʪʠ ʟʚôʷʟʘʥʦʶ ʪʦʧʦʛʨʘʬʽʯʥʦʶ ʤʥʦʞʠʥʦʶ, ʘ 

ʧʣʦʱʫ S ʦʙʣʘʩʪʽ D ʥʘʟʠʚʘʪʠ ʾʾ ʘʨʝʘʣʦʤ; ʢʽʣʴʢʽʩʪʴ ʦʩʦʙʠʥ ʜʦʩʣʽʜʞʫʚʘʥʦʾ 

ʧʦʧʫʣʷʮʽʾ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʤʦʤʝʥʪ ʯʘʩʫ t ʥʘ ʪʝʨʠʪʦʨʽʾ S, ʥʘʟʠʚʘʻʪʴʩʷ 

ʯʠʩʝʣʴʥʽʩʪʶ ʧʦʧʫʣʷʮʽʾ. ʎʶ ʚʝʣʠʯʠʥʫ ʘʚʪʦʨʢʘ ʧʨʦʧʦʥʫʻ ʫʤʦʚʥʦ ʧʦʟʥʘʯʘʪʠ ʷʢ 

N, ʘ ʚʽʜʥʦʰʝʥʥʷ (1) ï ʩʝʨʝʜʥʴʦʶ ʱʽʣʴʥʽʩʪʶ ʧʦʧʫʣʷʮʽʾ ʫ ʤʦʤʝʥʪ ʯʘʩʫ t ʚ 

ʦʙʣʘʩʪʽ D [4, ʩʪʦʨ. 43].  

ɼʘʣʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʜʽʣʠʪʠ ʫ ʤʝʞʘʭ ʧʝʚʥʦʾ ʪʦʯʢʠ ɸ ʦʙʣʘʩʪʽ D 

ʜʦʚʽʣʴʥʠʡ ʤʘʣʠʡ, ʧʦʨʽʚʥʷʥʦ ʽʟ S, ʝʣʝʤʝʥʪ ʽʟ ʧʣʦʱʠʥʦʶ ȹS. ʗʢʱʦ ʥʘ ȹS ʫ 

ʧʝʚʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ t ʟʥʘʭʦʜʠʪʴʩʷ ȹN(t) ʦʩʦʙʠʥ, ʪʦ ʚʝʣʠʯʠʥʘ  

 

ὼ ὸ ÌÉÍ
ȹᴼ

ȹ.Ô

ȹ3
 

(2) 

 

ʥʘʟʠʚʘʻʪʴʩʷ ʱʽʣʴʥʽʩʪʶ ʧʦʧʫʣʷʮʽʾ ʥʘ ʤʦʤʝʥʪ t ʫ ʪʦʯʮʽ ɸ ʘʨʝʘʣʘ S [4, ʩʪʦʨ. 43 ï 

46] ʽ ʪ.ʜ. 
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ʐʣʷʭʦʤ ʪʘʢʦʛʦ ʰʪʫʯʥʦʛʦ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʨʦʟʤʘʾʪʪʷ ʬʦʨʤʫʣ, ʣʽʥʽʡʥʠʭ 

ʨʽʚʥʷʥʴ, ʽʥʪʝʛʨʘʣʽʚ, ʤʘʪʨʠʮʴ ʪʦʱʦ (ʩʪʦʨ. 47 ï 81), ʧʦ ʩʫʪʽ, ʩʪʚʦʨʶʻʪʴʩʷ 

ʚʠʜʠʤʽʩʪʴ ʧʽʜʢʨʽʧʣʝʥʥʷ ʚʠʩʥʦʚʢʽʚ ʆ.ɺ. ʉʦʨʦʢʽʥʦʾ ʨʝʟʫʣʴʪʘʪʘʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʙʨʦʜʷʯʠʭ ʪʚʘʨʠʥ.  

ɼʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ ʥʝ ʚʜʘʚʘʣʦʩʷ ʩʧʨʦʩʪʫʚʘʪʠ ʮʠʭ ʢʚʘʟʽʤʘʪʝʤʘʪʠʯʥʠʭ 

çʚʠʢʣʘʜʦʢè, ʽ ʛʦʣʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʮʴʦʛʦ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʙʫʣʘ ʥʝ ʾʭʥʷ 

ʩʢʣʘʜʥʽʩʪʴ ʽ ʧʝʨʝʚʘʥʪʘʞʝʥʽʩʪʴ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʬʦʨʤʫʣ (ʟ ʷʢʠʭ ʧʝʨʝʚʘʞʥʘ 

ʙʽʣʴʰʽʩʪʴ ʻ ʪʘʢʠʤʠ, ʱʦ ʥʝ ʤʘʶʪʴ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʤʝʪʦʜʽʚ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʚʜʘʥʴ 

çʜʦʩʣʽʜʞʝʥʥʷè), ʘ ʩʘʤʝ ʾʭ ʘʙʩʫʨʜʥʽʩʪʴ ï ʷʢ ʟʘ ʬʦʨʤʦʶ ʪʘ ʩʪʨʫʢʪʫʨʥʦʶ 

ʧʦʙʫʜʦʚʦʶ (ʢʦʤʧʦʟʠʮʽʻʶ) ʪʝʢʩʪʫ çʜʠʩʝʨʪʘʮʽʾè, ʪʘʢ ʽ ʟʘ ʟʤʽʩʪʦʤ.   

ɺ ʋʢʨʘʾʥʽ ʙʽʦʣʦʛʠ ʪʘ ʬʘʭʽʚʮʽ ʚ ʛʘʣʫʟʽ ʚʝʪʝʨʠʥʘʨʽʾ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʪʦʜʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʘʣʝ ʥʝ ʜʣʷ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ çʢʦʨʠʩʥʦʩʪʽè ʙʨʦʜʷʯʠʭ ʩʦʙʘʢ, ʘ ʥʘʚʧʘʢʠ: ʥʘʧʨʠʢʣʘʜ, 

ʉ.ɺ. ʇʘʚʣʝʥʢʦ ʫ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʛʝʣʴʤʽʥʪʦʟʽʚ ʩʦʙʘʢ ʤʽʩʴʢʠʭ 

ʧʦʧʫʣʷʮʽʡ ʧʨʦʚʦʜʠʣʘʩʷ ʤʘʪʝʤʘʪʠʯʥʦ-ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʦʜʝʨʞʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʟʛʽʜʥʦ ʟ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʧʦ ʙʽʦʤʝʪʨʽʾ. ɹʫʣʦ ʟʤʦʜʫʣʴʦʚʘʥʦ ʜʠʪʷʯʫ 

ʧʽʩʦʯʥʠʮʶ, ʜʣʷ ʯʦʛʦ ʧʣʦʱʘʜʢʫ ʨʦʟʤʽʨʦʤ 4 ʤ
2
 ʟʘʧʦʚʥʠʣʠ ʰʘʨʦʤ (15 ʩʤ) 

ʨʽʯʢʦʚʦʛʦ ʧʽʩʢʫ. ʅʘ ʥʴʦʛʦ ʨʦʟʩʽʷʣʠ 200 ʛ ʬʝʢʘʣʽʡ, ʚʽʜʽʙʨʘʥʠʭ ʚʽʜ ʩʦʙʘʢ, 

ʽʥʚʘʟʦʚʘʥʠʭ Toxascaris leonine, ʜʦʙʨʝ ʧʝʨʝʤʽʰʘʣʠ ʚʩʶ ʤʘʩʫ ʧʽʩʢʫ ʽ ʨʦʟʜʽʣʠʣʠ 

ʥʘ ʯʦʪʠʨʠ ʨʽʚʥʽ ʬʨʘʛʤʝʥʪʠ. ʏʘʩʪʢʠ ʟʘ ˉˉ1, 2 ʪʘ 3 ʦʙʨʦʙʠʣʠ 1,5% ʚʦʜʥʠʤ 

ʨʦʟʯʠʥʦʤ ʙʨʦʚʘʜʝʟʫ-20 ʟ ʨʦʟʨʘʭʫʥʢʫ ʧʦ 1, 1,5 ʽ 2 ʣ ʨʦʟʯʠʥʫ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 

ʢʦʞʥʫ, ʘ ˉ4 ʟʚʦʣʦʞʠʣʠ ʜʚʦʤʘ ʣʽʪʨʘʤʠ ʧʨʦʪʦʯʥʦʾ ʚʦʜʠ. ɺʩʶ ʧʦʚʝʨʭʥʶ 

ʥʘʢʨʠʣʠ ʧʣʽʚʢʦʶ. ʏʝʨʝʟ ʜʦʙʫ ʟ ʨʽʟʥʠʭ ʤʽʩʮʴ ʢʦʞʥʦʛʦ ʬʨʘʛʤʝʥʪʫ ʚʽʜʙʠʨʘʣʠ ʧʦ 

10 ʯʘʡʥʠʭ ʣʦʞʦʢ ʧʽʩʢʫ (50 ʛ) ʽ ʪʘʢʽ ʟʙʽʨʥʽ ʧʨʦʙʠ ʜʦʩʣʽʜʞʫʚʘʣʠ ʤʝʪʦʜʦʤ, ʷʢ ʽ 

ʟʩʢʨʽʙʢʠ ʽʟ ʚʦʣʴʻʨʽʚ. ʋʩʪʘʥʦʚʣʶʚʘʣʠ ʢʽʣʴʢʽʩʪʴ ʷʻʮʴ ʛʝʣʴʤʽʥʪʽʚ ʚ ʧʨʦʙʘʭ ʽ 

ʚʠʨʘʭʦʚʫʚʘʣʠ ʩʝʨʝʜʥʶ ʥʘʷʚʥʽʩʪʴ ʾʭ ʚ ʦʜʥʦʤʫ ʛʨʘʤʽ ʧʽʩʢʫ. ʇʦʪʽʤ, ʧʦ 20 

ʝʢʟʝʤʧʣʷʨʽʚ ʷʻʮʴ ʚʽʜ ʢʦʞʥʦʾ ʧʨʦʙʠ ʚ ʯʘʰʢʘʭ ʇʝʪʨʽ ʟ ʚʦʜʦʶ ʧʦʤʽʱʘʣʠ ʚ 

ʪʝʨʤʦʩʪʘʪ ʪʘ ʢʫʣʴʪʠʚʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 2 ʪʠʞʥʽʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ +24Áʉ ʟʘ 

ʤʝʪʦʜʠʢʦʶ ʇ.ɸ. ɸʩʪʘʬôʻʚʘ (1986), ʧʽʩʣʷ ʯʦʛʦ ʤʽʢʨʦʩʢʦʧʽʻʶ ʚʠʟʥʘʯʘʣʠ 

ʩʪʫʧʽʥʴ ʨʦʟʚʠʪʢʫ (ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ) ʷʻʮʴ (ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʝʬʦʨʤʘʮʽʾ ʟʘʨʦʜʢʘ ʽ 

ʣʠʯʠʥʢʠ) [14]. 

ɺʠʢʣʘʜʝʥʝ ʆ.ɺ. ʉʦʨʦʢʽʥʦʶ ʙʘʯʝʥʥʷ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤʠ ʥʝ ʚʽʜʧʦʚʽʜʘʻ 

ʡ ʪʝʤʽ ʾʾ çʜʠʩʝʨʪʘʮʽʾè, ʦʩʢʽʣʴʢʠ ʬʘʢʪʠʯʥʦ ʥʝʶ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʩʪʚʦʨʝʥʥʷ ʧʨʠʪʫʣʢʫ ʜʣʷ ʙʨʦʜʷʯʠʭ ʩʦʙʘʢ ʽ ʚʠʢʣʘʜʝʥʦ ʝʤʦʮʽʡʥʽ ʘʨʛʫʤʝʥʪʠ ʥʘ 

ʢʦʨʠʩʪʴ ʩʪʝʨʠʣʽʟʘʮʽʾ ʮʠʭ ʪʚʘʨʠʥ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʧʫʩʢʫ ʜʦ ʤʽʩʮʷ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʨʦʞʠʚʘʥʥʷ, ʪʦʜʽ ʷʢ ʫ ʬʦʨʤʫʣʶʚʘʥʥʽ ʪʝʤʠ ʟʘʷʚʣʝʥʦ ʙʽʣʴʰ 

ʰʠʨʦʢʠʡ ʧʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʨʝʛʫʣʶʚʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʧʦʧʫʣʷʮʽʾ 

ʙʨʦʜʷʯʠʭ ʪʚʘʨʠʥ.         

ɼʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ ʧʨʠʡʥʷʪʦ ʚʚʘʞʘʪʠ, ʱʦ ʩʪʝʨʠʣʽʟʘʮʽʷ (ʢʘʩʪʨʘʮʽʷ) 

ʥʽʙʠʪʦ ʟʜʘʪʥʘ ʧʦʟʠʪʠʚʥʦ ʧʦʟʥʘʯʠʪʠʩʷ ʥʘ ʩʪʘʥʽ ʟʜʦʨʦʚôʷ ʪʚʘʨʠʥ ʽ ʫʩʫʥʫʪʠ ʜʝʷʢʽ 

ʚʘʜʠ ʧʦʚʝʜʽʥʢʠ, ʟʦʢʨʝʤʘ ʟʥʠʟʠʪʠ ʘʛʨʝʩʠʚʥʽʩʪʴ, ʷʢ ʮʝ ʚʠʩʥʦʚʫʻʪʴʩʷ ʫ 

çʜʠʩʝʨʪʘʮʽʾè ʆ.ɺ. ʉʦʨʦʢʽʥʦʾ 2001 ʨ. ʆʜʥʘʢ ʧʨʠ ʮʴʦʤʫ ʥʝ ʙʝʨʝʪʴʩʷ ʜʦ ʫʚʘʛʠ 

ʚʠʩʥʦʚʢʽʚ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʨʦʟʨʦʙʣʝʥʴ ʟ ʮʽʻʾ 

ʧʨʦʙʣʝʤʘʪʠʢʠ: ʪʘʢ, ʫʢʨʘʾʥʩʴʢʠʤ ʫʯʝʥʠʤ ï ʬʘʭ̔ʚʮʝʤ ʫ ʛʘʣʫʟʽ ʧʘʪʦʣʦʛʽʯʥʦʾ 

ʬʽʟʽʦʣʦʛʽʾ ɺ.ɸ. ɼʦʨʦʰʢʦʤ ʱʝ 2006 ʨ. ʙʫʣʦ ʟʘʚʝʨʰʝʥʦ ˇʨʫʥʪʦʚʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

(ʟʘʭʠʱʝʥʦ ʫ ʊʝʨʥʦʧʽʣʴʩʴʢʦʤʫ ʜʝʨʞʘʚʥʦʤʫ ʤʝʜʠʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ 

ʽʤ. ɯ.ʗ. ɻʦʨʙʘʯʝʚʩʴʢʦʛʦ), ʽ ʦʪʨʠʤʘʥʽ ʥʠʤ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ çéʜʝʬʽʮʠʪ 

ʩʪʘʪʝʚʠʭ ʛʦʨʤʦʥʽʚ ʤʘʻ ʥʝʦʜʥʦʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʧʦʩʪʽʰʝʤʽʯʥʽ ʟʤʽʥʠ ʬʽʙʨʠʥʦ- 

ʪʘ ʧʨʦʪʝʦʣʽʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʟʫʤʦʚʣʝʥʽ ʥʝʧʦʚʥʦʶ ʛʣʦʙʘʣʴʥʦʶ ʽʰʝʤʽʻʶ 
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ʤʦʟʢʫ. ɺʽʥ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʽʢʫ ʪʚʘʨʠʥ ʪʘ ʩʪʨʫʢʪʫʨʠ ʤʦʟʢʫ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʩʫʢʫʧʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʥʝ ʟʘʣʠʰʘʻ ʩʫʤʥʽʚʽʚ ʱʦʜʦ ʪʽʩʥʠʭ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ 

ʤʽʞ ʨʽʚʥʝʤ ʩʪʘʪʝʚʠʭ ʛʦʨʤʦʥʽʚ ʩʽʤôʷʥʠʢʽʚ ʽ ʥʘʩʣʽʜʢʘʤʠ ʽʰʝʤʽʯʥʦ-

ʨʝʧʝʨʬʫʟʽʡʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʤʦʟʢʫ ʪʘ ʥʘʷʚʥʦʩʪʽ ʾʭ ʚʽʢʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

[15, ʩ. 16]. ʆʪʞʝ, ʮʝ ʩʧʨʦʩʪʦʚʫʻ ʽ ʧʦʰʠʨʝʥʫ ʪʝʟʫ ʧʨʦ çʛʫʤʘʥʥʽʩʪʴè ʪʘʢʦʛʦ 

ʩʧʦʩʦʙʫ ʨʝʛʫʣʶʚʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʪʚʘʨʠʥ, ʦʩʢʽʣʴʢʠ ʬʘʢʪʠʯʥʦ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ 

ʩʦʙʘʢʠ, ʱʦ ʾʭ çʧʦʚʝʨʥʫʪʦ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʧʨʦʞʠʚʘʥʥʷè, ʧʨʠʨʝʯʝʥʽ ʥʘ ʧʦʚʽʣʴʥʫ 

ʪʘ ʙʦʣʽʩʥʫ ʩʤʝʨʪʴ ʫʥʘʩʣʽʜʦʢ ʨʦʟʚʠʪʢʫ ʭʚʦʨʦʙ, ʷʢʽ ʩʧʨʠʯʠʥʷʶʪʴ ʫʨʘʞʝʥʥʷ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʤʦʟʢʫ. ʉʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʪʘʢʦʞ ʽ ʽʩʥʫʚʘʥʥʷ 

ʽʥʰʠʭ ʟʘʛʨʦʟʣʠʚʠʭ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʘʛʠʙʝʣʽ ʪʚʘʨʠʥ ʫ 

çʩʝʨʝʜʦʚʠʱʽ ʧʨʦʞʠʚʘʥʥʷè: ʽʥʬʝʢʮʽʡʥʽ ʭʚʦʨʦʙʠ, ʛʦʣʦʜ, ʙʨʘʢ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ 

ʚʦʜʠ, ʜʽʾ ʚʠʩʦʢʠʭ ʽ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʽ ʧʨʠʛʦʜʠ, 

ʫʨʘʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʤ ʩʪʨʫʤʦʤ, ʦʪʨʫʻʥʥʷ ʭʽʤʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, 

ʩʧʨʠʯʠʥʝʥʥʷ ʪʨʘʚʤ ʫʥʘʩʣʽʜʦʢ ʥʘʧʘʜʫ ʙʽʣʴʰ ʩʠʣʴʥʠʭ ʦʩʦʙʠʥ ʪʦʱʦ.    

ɿʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʭʦʜʽʚ ʱʦʜʦ ʨʝʛʫʣʶʚʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ 

ʙʨʦʜʷʯʠʭ ʪʚʘʨʠʥ ʤʦʞʥʘ ʪʽʣʴʢʠ ʦʜʥʠʤ ʩʧʦʩʦʙʦʤ: ʾʭ ʚʠʣʦʚʦʤ ʙʝʟ ʧʦʜʘʣʴʰʦʛʦ 

ʧʦʚʝʨʥʝʥʥʷ, ï ʪʘʢʽ ʧʨʦʧʦʟʠʮʽʾ ʚʞʝ ʙʫʣʦ ʘʨʛʫʤʝʥʪʦʚʘʥʦ ʫ ʧʦʧʝʨʝʜʥʽʭ 

ʧʫʙʣʽʢʘʮʽʷʭ [16, ʩ. 99 ï 102].  

ʋ ʙʽʣʴʰʦʩʪʽ ʮʠʚʽʣʽʟʦʚʘʥʠʭ ʢʨʘʾʥ ʪʚʘʨʠʥʠ, ʱʦ ʟ ʪʠʭ ʯʠ ʽʥʰʠʭ ʧʨʠʯʠʥ 

ʟʘʣʠʰʠʣʠʩʷ ʙʝʟ ʭʘʟʷʾʥʘ, ʟʘʟʚʠʯʘʡ ʤʽʩʪʷʪʴʩʷ ʫ ʧʨʠʪʫʣʢʘʭ ʧʨʦʪʷʛʦʤ 

ʥʝʪʨʠʚʘʣʦʛʦ ʪʝʨʤʽʥʫ, ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʷʢʦʛʦ, ʷʢʱʦ ʪʚʘʨʠʥʫ ʥʝ ʚʜʘʣʦʩʷ 

ʧʦʚʝʨʥʫʪʠ ʢʦʣʠʰʥʴʦʤʫ ʚʣʘʩʥʠʢʦʚʽ ʘʙʦ ʟʥʘʡʪʠ ʜʣʷ ʥʝʾ ʥʦʚʦʛʦ, ʧʨʠʡʤʘʻʪʴʩʷ 

ʨʽʰʝʥʥʷ ʧʨʦ ʝʚʪʘʥʘʟʽʶ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʅʽʤʝʯʯʠʥʠ ʟ ʧʠʪʘʥʴ 

ʟʘʭʠʩʪʫ ʧʨʘʚ ʪʚʘʨʠʥ ʥʝ ʤʽʩʪʠʪʴ ʚʠʤʦʛ ʱʦʜʦ ʧʦʚʝʨʥʝʥʥʷ ʙʝʟʧʨʠʪʫʣʴʥʠʭ 

ʪʚʘʨʠʥ ʥʘ ʤʽʩʮʷ ʾʭʥʴʦʛʦ ʚʽʜʣʦʚʫ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʦʮʝʜʫʨ. 

çɿʘʭʦʜʠ ʩʪʝʨʠʣʽʟʘʮʽʾ ʙʝʟʧʨʠʪʫʣʴʥʠʭ ʪʚʘʨʠʥ, ʷʢʽ ʫ ʅʽʤʝʯʯʠʥʽ ʩʪʦʩʫʶʪʴʩʷ 

ʚʠʢʣʶʯʥʦ ʢʽʰʦʢ, ʟʜʽʡʩʥʶʶʪʴʩʷ ʥʝ ʥʘ ʧʽʜʩʪʘʚʽ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʟ ʧʠʪʘʥʴ ʟʘʭʠʩʪʫ 

ʧʨʘʚ ʪʚʘʨʠʥ, ʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʧʨʦ ʙʝʟʧʝʢʫ ʛʨʦʤʘʜʩʴʢʦʛʦ 

ʧʦʨʷʜʢʫ ʽ ʧʦʣʽʮʝʡʩʴʢʫ ʩʣʫʞʙʫ ʬʝʜʝʨʘʣʴʥʠʭ ʟʝʤʝʣʴè, - ʽʜʝʪʴʩʷ ʟ ʚʽʜʧʦʚʽʜʽ 

ʇʦʩʦʣʴʩʪʚʘ ʌʝʜʝʨʘʪʠʚʥʦʾ ʈʝʩʧʫʙʣʽʢʠ ʅʽʤʝʯʯʠʥʘ (ʣʠʩʪ ʚʽʜ 14.11.2012 ʨ. ʙ/ʥ, 

ʤ. ʂʠʾʚ), ʘʜʨʝʩʦʚʘʥʦʾ ʆ.ɸ. ʉʚʷʪʦʛʦʨʫ ʥʘ ʡʦʛʦ ʚʽʜʧʦʚʽʜʥʠʡ ʟʘʧʠʪ ʱʦʜʦ 

ʥʘʜʘʥʥʷ ʨʦʟôʷʩʥʝʥʥʷ ʟ ʮʴʦʛʦ ʧʠʪʘʥʥʷ.  

ʊʘʢʦʞ ʟʘʛʘʣʴʥʦʚʽʜʦʤʦ, ʱʦ ʥʘ ʚʫʣʠʮʷʭ ʢʨʫʧʥʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ 

ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʢʦʥʪʠʥʝʥʪʫ ʡ ʇʽʚʥʽʯʥʦʾ ɸʤʝʨʠʢʠ, ʘ ʪʘʢʦʞ 

ɸʚʩʪʨʘʣʽʾ ʪʘ ʜʝʷʢʠʭ ʽʥʰʠʭ ʥʝ ʪʨʘʧʣʷʻʪʴʩʷ ʚʠʧʘʜʢʽʚ ʚʽʣʴʥʦʛʦ ʧʨʦʞʠʚʘʥʥʷ 

ʙʨʦʜʷʯʠʭ ʩʦʙʘʢ, ʦʩʢʽʣʴʢʠ ʪʘʤ ʮʝ ʥʝ ʚʚʘʞʘʻʪʴʩʷ ʽ ʥʝ ʤʦʞʝ ʚʚʘʞʘʪʠʩʷ, ʟʘ 

ʞʦʜʥʠʭ ʫʤʦʚ, ʥʦʨʤʦʶ ʞʠʪʪʷ.   

 

ɺʠʩʥʦʚʢʠ 

 

ʇʽʜʩʫʤʦʚʫʶʯʠ ʚʠʢʣʘʜʝʥʝ, ʩʣʽʜ ʥʘʚʝʩʪʠ ʚʣʫʯʥʠʡ ʚʠʩʣʽʚ ʚʠʜʘʪʥʦʛʦ 

ʧʦʣʽʪʠʯʥʦʛʦ ʜʽʷʯʘ, ʜʠʧʣʦʤʘʪʘ ʽ ʬʽʣʦʩʦʬʘ, ʦʜʥʦʛʦ ʽʟ ʟʘʩʥʦʚʥʠʢʽʚ ʉʐɸ ʽ 

ʪʨʝʪʴʦʛʦ ʧʨʝʟʠʜʝʥʪʘ ʮʽʻʾ ʢʨʘʾʥʠ ʊʦʤʘʩʘ ɼʞʝʬʬʝʨʩʦʥʘ: çéʍʘʡ ʜʣʷ ʩʚʽʪʫ ʮʝ 

ʙʫʜʝ ï ʽ ʷ ʚʽʨʶ, ʱʦ ʪʘʢ ʽ ʩʪʘʥʝʪʴʩʷ (ʚ ʦʜʥʠʭ ʯʘʩʪʠʥʘʭ ʨʘʥʽʰʝ, ʚ ʽʥʰʠʭ ʧʽʟʥʽʰʝ, 

ʘʣʝ ʨʘʥʦ ʯʠ ʧʽʟʥʦ ʪʘʢ ʙʫʜʝ ʩʢʨʽʟʴ) ï ʩʠʛʥʘʣʦʤ ʜʦ ʧʨʦʙʫʜʞʝʥʥʷ ʪʘ ʨʦʟʨʠʚʘʥʥʷ 

ʢʘʡʜʘʥʽʚ, ʷʢʠʤʠ ʯʝʨʥʝʯʝ ʥʝʚʽʛʣʘʩʪʚʦ ʪʘ ʟʘʙʦʙʦʥʠ ʧʝʨʝʢʦʥʘʣʠ ʣʶʜʝʡ ʩʢʫʚʘʪʠ 

ʩʝʙʝ, ʪʘ ʜʦ ʧʨʠʡʥʷʪʪʷ ʙʣʘʛ ʽ ʙʝʟʧʝʢʠ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷè [17, ʩ. 255]. ʋ ʙʦʨʦʪʴʙʽ 

ʨʦʟʚʠʥʝʥʠʭ ʽ ʧʨʦʮʚʽʪʘʶʯʠʭ ʩʴʦʛʦʜʥʽ ʢʨʘʾʥ ʟʘ ʚʣʘʩʥʫ ʥʝʟʘʣʝʞʥʽʩʪʴ, ʫ ʪʦʤʫ 

ʯʠʩʣʽ ʟʘʨʘʜʠ ʟʚʽʣʴʥʝʥʥʷ ʚʽʜ ʥʘʚôʷʟʘʥʠʭ ʽʜʝʦʣʦʛʽʡ ʽ ʰʪʘʤʧʽʚ, ʙʫʣʦ ʟʜʦʙʫʪʦ ʥʝ 
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ʣʠʰʝ ʮʽʥʥʠʡ ʜʦʩʚʽʜ, ʘʣʝ ʽ ʧʣʝʢʘʥʥʷ ʪʦʛʦ ʦʩʦʙʣʠʚʦʛʦ ʧʝʨʝʤʦʞʥʦʛʦ ʜʫʭʫ, ʱʦ 

ʡʦʛʦ ʚʘʨʪʦ ʧʝʨʝʡʥʷʪʠ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʜʦʙʨʦʙʫʪʫ ʥʘʰʦʾ ʢʨʘʾʥʠ ʪʘ ʩʪʚʦʨʝʥʥʷ 

ʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚ ʜʣʷ ʞʠʪʪʷ ʚʩʽʭ ʛʨʦʤʘʜʷʥ.  

ʇʦʜʘʣʴʰʝ ʟʜʽʡʩʥʝʥʥʷ ʨʝʬʦʨʤ ʚ ʝʢʦʥʦʤʽʯʥʽʡ, ʛʫʤʘʥʽʪʘʨʥʽʡ, ʩʦʮʽʘʣʴʥʽʡ, 

ʦʙʦʨʦʥʥʽʡ, ʝʢʦʣʦʛʽʯʥʽʡ ʪʘ ʽʥʰʠʭ ʩʬʝʨʘʭ ʤʘʻ ʧʝʨʝʜʙʘʯʘʪʠ ʪʘʢʦʞ ʽ ʟʜʽʡʩʥʝʥʥʷ 

ˇʨʫʥʪʦʚʥʦʛʦ ʢʨʠʪʠʯʥʦʛʦ ʧʝʨʝʛʣʷʜʫ ʪʠʭ ʙʘʟʦʚʠʭ ʟʘʩʘʜ, ʥʘ ʷʢʠʭ ʙʫʣʦ ʟʘʩʥʦʚʘʥʦ 

ʜʽʷʣʴʥʽʩʪʴ ʷʢ ʦʢʨʝʤʠʭ ʜʝʨʞʘʚʥʠʭ ʽ ʢʦʤʫʥʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨ, ʪʘʢ ʽ ʥʝʜʝʨʞʘʚʥʠʭ 

ʦʨʛʘʥʽʟʘʮʽʡ ʟ ʯʠʩʣʘ ʪʠʭ, ʷʢʽ ʢʦʨʠʩʪʫʶʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʪʠʭ ʯʠ ʽʥʰʠʭ ʧʨʦʛʘʣʠʥ ʫ 

ʧʨʘʚʦʚʦʤʫ ʨʝʛʫʣʶʚʘʥʥʽ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʥʘʜʘʥʥʷ ʩʚʦʾʡ ʜʽʷʣʴʥʦʩʪʽ 

ʣʝʛʽʪʠʤʥʦʛʦ ʚʠʛʣʷʜʫ ʬʘʣʴʩʠʬʽʢʦʚʘʥʽ, ʧʩʝʚʜʦʥʘʫʢʦʚʽ ʪʘ ʟʘʙʦʙʦʥʥʽ ʪʝʭʥʦʣʦʛʽʾ, 

ʟʦʢʨʝʤʘ ʪʠʤ ʩʘʤʠʤ ʥʽʚʝʣʶʶʯʠ ʮʽʥʥʽʩʪʴ ʪʘʢʦʛʦ ʚʘʞʣʠʚʦʛʦ ʟʜʦʙʫʪʢʫ ʥʘʫʢʠ, ʷʢ 

ʤʝʪʦʜʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ʅʝ ʽʩʥʫʻ ʪʘʢʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʬʦʨʤʫʣʠ, 

ʷʢ ʥʝ ʽʩʥʫʻ ʡ ʥʝ ʤʦʞʝ ʽʩʥʫʚʘʪʠ ʢʠʤʦʩʴ ʟʘʟʜʘʣʝʛʽʜʴ ʚʠʟʥʘʯʝʥʦʾ ʪʘ çʥʘʫʢʦʚʦ 

ʦʙˇʨʫʥʪʦʚʘʥʦʾè ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʙʨʦʜʷʯʠʭ ʭʠʞʘʢʽʚ ʥʘ ʦʜʠʥʠʮʶ ʧʣʦʱʽ ʚ 

ʫʢʨʘʾʥʩʴʢʠʭ ʤʽʩʪʘʭ ʽ ʽʥʰʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ. ʊʦʯʥʽʰʝ, ʤʦʞʝ ʽʩʥʫʚʘʪʠ ʣʠʰʝ 

ʦʜʥʝ ʪʘʢʝ ʧʦʨʦʛʦʚʝ ʟʥʘʯʝʥʥʷ, ʽ ʚʦʥʦ ʜʦʨʽʚʥʶʻ ʯʠʩʣʫ ç0è. ʄʦʜʝʣʶʚʘʥʥʷ 

ʧʨʦʛʥʦʟʥʠʭ ʟʥʘʯʝʥʴ ʨʦʟʚʠʪʢʫ ʧʦʧʫʣʷʮʽʡ ʪʚʘʨʠʥ, ʷʢ ʽ ʙʫʜʴ-ʷʢʠʭ ʽʥʰʠʭ 

ʙʽʦʣʦʛʽʯʥʠʭ ʚʠʜʽʚ, ʤʘʻ ʩʣʫʛʫʚʘʪʠ ʤʝʪʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ, 

ʟʘʧʦʙʽʛʘʥʥʷ ʟʥʠʢʥʝʥʥʶ ʚʠʜʽʚ ʪʚʘʨʠʥ, ʤʦʨʩʴʢʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʢʦʤʘʭ ʽ ʨʦʩʣʠʥ, 

ʷʢʽ ʟʘʥʝʩʝʥʽ ʜʦ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ, ʟʘʭʠʩʪʫ ʙʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʤʘʾʪʪʷ ʪʦʱʦ, 

ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʮʝ ʚʽʜʧʦʚʽʜʘʻ ʽʥʪʝʨʝʩʘʤ ʫʩʴʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. 
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ʆ.ɻ. ʈʆɻʆɾʀʅ, ɭ.ɺ. ʍʃʆɹʀʉʊʆɺ, ɺ.ʆ. ʊʈOʌʀʄʏʋʂ 

  

çɿɽʃɽʅɸ ɽʂʆʅʆʄɯʂɸè ʇʈʀʈʆɼʆʂʆʈʀʉʊʋɺɸʅʅʗ  

ʊɸ ʅɸʇʈʗʄʀ ɰɰ ɯʅʌʆʈʄɸʎɯʁʅʆ-ɸʅɸʃɯʊʀʏʅʆɻʆ 

ɿɸɹɽɿʇɽʏɽʅʅʗ ɺ ʋʂʈɸɰʅɯ 

 
ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʪʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ çʟʝʣʝʥʦʾ ʝʢʦʥʦʤʽʢʠè, 

ʧʝʨʝʰʢʦʜʠ ʜʣʷ ʾʾ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʧʨʦʚʘʜʞʝʥʥʷ, ʤʦʞʣʠʚʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʧʽʜʪʨʠʤʢʠ ʾʾ ʨʦʟʚʠʪʢʫ ʚ ʋʢʨʘʾʥʽ. ʇʦʢʘʟʘʥʦ, ʱʦ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʪʘʢʦʾ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʧʽʜʪʨʠʤʢʠ ʜʦʮʽʣʴʥʦ ʨʦʟʧʦʯʘʪʠ ʟ ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ ʽ ʝʢʦʥʦʤʽʯʥʦʾ 

ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʠʭ ʨʝʩʫʨʩʽʚ ʟʘʜʣʷ ʚʚʝʜʝʥʥʷ ʾʭ ʚ ʝʢʦʥʦʤʽʯʥʫ ʧʨʘʢʪʠʢʫ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠʯʥʠʡ ʧʽʜʭʽʜ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʪʘʢʦʾ ʦʮʽʥʢʠ ʤʝʪʦʜʦʤ çʚʽʜ 

ʟʚʦʨʦʪʥʦʛʦè. ɺʽʥ ʧʦʣʷʛʘʻ ʚ ʽʥʪʝʛʨʘʣʴʥʽʡ ʦʮʽʥʮʽ ʝʢʦʣʦʛʽʯʥʠʭ ʚʪʨʘʪ ʚ ʨʝʛʽʦʥʽ ʟʘ 

ʯʘʩ ʽʩʥʫʚʘʥʥʷ ʨʦʟʤʽʱʝʥʠʭ ʪʘʤ ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʦʙôʻʢʪʽʚ ʰʣʷʭʦʤ 

ʚʨʘʭʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʩʢʣʘʜʦʚʠʭ ʟʙʠʪʢʽʚ ʜʣʷ ʦʩʥʦʚʥʠʭ ʨʝʮʠʧʽʻʥʪʽʚ. ʎʝʡ ʧʽʜʭʽʜ 

ʘʧʨʦʙʦʚʘʥʦ ʥʘ ʧʨʠʢʣʘʜʽ ʤʽʩʮʴ ʚʠʜʘʣʝʥʥʷ ʚʽʜʭʦʜʽʚ. ʇʦʜʘʥʘ ʧʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ 

ʦʮʽʥʢʠ. ʅʘʛʦʣʦʰʝʥʦ ʥʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʢʣʘʩʠʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʜʝʨʞʘʚʥʦʾ ʧʨʦʤʠʩʣʦʚʦʾ ʧʦʣʽʪʠʢʠ ʜʣʷ ʧʽʜʪʨʠʤʢʠ 

ʨʦʟʚʠʪʢʫ çʟʝʣʝʥʦʾ ʝʢʦʥʦʤʽʢʠè. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: çʟʝʣʝʥʘ ʝʢʦʥʦʤʽʢʘè, ʝʢʦʣʦʛʽʯʥʽ ʨʝʩʫʨʩʠ, ʥʘʜʟʚʠʯʘʡʥʽ ʩʠʪʫʘʮʽʾ, 

ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʽ ʦʙôʻʢʪʠ, ʦʮʽʥʢʘ ʟʙʠʪʢʽʚ. 

 

ʊʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʡ ʽʩʪʦʨʠʯʥʽ ʚʠʪʦʢʠ ʢʦʥʮʝʧʮʽʾ 

 

ʂʦʥʮʝʧʮʽʷ çʟʝʣʝʥʦʾ ʝʢʦʥʦʤʽʢʠè ʩʬʦʨʤʫʚʘʣʘʩʷ ʚ ʝʢʦʥʦʤʽʯʥʽʡ ʥʘʫʮʽ ʥʝʱʦʜʘʚʥʦ 

ï ʚ ʦʩʪʘʥʥʽ ʜʚʘ ʜʝʩʷʪʠʣʽʪʪʷ. ʆʩʥʦʚʥʠʡ ʧʦʩʪʫʣʘʪ çʟʝʣʝʥʦʾ ʝʢʦʥʦʤʽʢʠè ʧʦʣʷʛʘʻ 

ʫ ʪʦʤʫ, ʱʦ ʝʢʦʥʦʤʽʯʥʘ ʜʽʷʣʴʥʽʩʪʴ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʥʝ ʧʦʟʘ ʤʝʞʘʤʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʷʢ ʡʦʛʦ ʥʝʚʽʜôʻʤʥʘ ʯʘʩʪʠʥʘ, 

ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʢʦʨʠʩʥʦʾ ʮʽʥʥʦʩʪʽ 

ʪʦʚʘʨʽʚ ʪʘ ʧʦʩʣʫʛ ʫ ʦʨʛʘʥʽʯʥʽʡ ʻʜʥʦʩʪʽ ʽʟ ʩʪʘʥʦʤ ʜʦʚʢʽʣʣʷ, ʙʝʟʧʝʢʦʶ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʷʢ ʜʣʷ ʦʢʨʝʤʦʾ ʣʶʜʠʥʠ, ʪʘʢ ʽ ʜʣʷ ʩʫʩʧʽʣʴʩʪʚʘ ʚ 

ʮʽʣʦʤʫ [1]. ʊʝʦʨʝʪʠʯʥʝ ʧʽʜʨ̌ʫʥʪʷ çʟʝʣʝʥʦʾ ʝʢʦʥʦʤʽʢʠè, ʟʦʢʨʝʤʘ, ʜʝʪʘʣʴʥʦ 

ʨʦʟʛʣʷʥʫʪʝ ʫ ʨʦʙʦʪʘʭ ʊ.ʇ. ɻʘʣʫʰʢʽʥʦʾ, ʃ.ʆ. ʄʫʩʽʥʦʾ, ɺ.ɻ. ʇʦʪʘʧʝʥʢʘ ʪʘ ʽʥ. 

ʊʝʦʨʽʷ çʟʝʣʝʥʦʾ ʝʢʦʥʦʤʽʢʠè ʚʠʭʦʜʠʪʴ ʟ ʥʘʩʪʫʧʥʦʾ ʘʢʩʽʦʤʘʪʠʢʠ [2]: 

ï ʥʝʤʦʞʣʠʚʦ ʥʝʩʢʽʥʯʝʥʥʦ ʨʦʟʰʠʨʶʚʘʪʠ ʩʬʝʨʫ ʚʧʣʠʚʫ ʚ ʦʙʤʝʞʝʥʦʤʫ 

ʧʨʦʩʪʦʨʽ; 

ï ʥʝʤʦʞʣʠʚʦ ʚʠʤʘʛʘʪʠ ʟʘʜʦʚʦʣʝʥʥʷ ʥʝʩʢʽʥʯʝʥʥʦ ʟʨʦʩʪʘʶʯʠʭ ʧʦʪʨʝʙ ʚ 

ʫʤʦʚʘʭ ʦʙʤʝʞʝʥʦʩʪʽ ʨʝʩʫʨʩʽʚ. 

 

ɸʅɸʃɯɿ, ʆʎɯʅʂɸ ʊɸ ʇʈʆɻʅʆɿʋɺɸʅʅʗ  

ɺ ɽʂʆʅʆʄɯʎɯ 

Ò ʆ.ɻ. ʈʦʛʦʞʠʥ, ɭ.ɺ. ʍʣʦʙʠʩʪʦʚ, ɺ.ʆ. ʊʨʦʬʠʤʯʫʢ,  2015 
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ɿ ʦʛʣʷʜʫ ʥʘ ʮʽ ʘʢʩʽʦʤʠ ʥʝʦʙʤʝʞʝʥʝ ʝʢʦʥʦʤʽʯʥʝ ʟʨʦʩʪʘʥʥʷ ʚʚʘʞʘʻʪʴʩʷ 

ʥʝʤʦʞʣʠʚʠʤ, ʘ çʨʦʩʪʠʟʤè (growthism) ï ʢʫʨʩʦʤ ʥʘ ʧʦʨʫʰʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʛʣʦʙʘʣʴʥʦʾ ʝʢʦʩʠʩʪʝʤʠ, ʝʢʦʣʦʛʽʯʥʽ ʧʦʩʣʫʛʠ ʷʢʦʾ ʘʙʩʦʣʶʪʥʦ 

ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʚʠʞʠʚʘʥʥʷ ʣʶʜʩʪʚʘ (ʾʭ ʥʝʤʘʻ ʯʠʤ ʟʘʤʽʥʠʪʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʬʽʟʠʯʥʠʭ ʫʤʦʚ ʡʦʛʦ ʽʩʥʫʚʘʥʥʷ). ɿʘʤʽʩʪʴ ʢʘʪʝʛʦʨʽʾ çʧʨʠʨʦʜʥʽ ʨʝʩʫʨʩʠè 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʘʪʝʛʦʨʽʶ çʧʨʠʨʦʜʥʠʡ ʢʘʧʽʪʘʣè (natural 

capital), ʜʠʥʘʤʽʢʫ ʷʢʦʛʦ ʩʣʽʜ ʷʚʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʫ ʙʘʣʘʥʩʦʚʠʭ ʨʦʟʨʘʭʫʥʢʘʭ, 

ʨʦʟʛʣʷʜʘʶʯʠ ʡʦʛʦ ʷʢ ʘʢʪʠʚ ʟ ʧʦʪʝʥʮʽʘʣʦʤ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʝʢʦʥʦʤʽʢʠ ʽ ʙʣʘʛʦʧʦʣʫʯʯʷ (ʷʢʦʩʪʽ ʞʠʪʪʷ) ʣʶʜʝʡ. ɺʽʜʧʦʚʽʜʥʦ, ʮʽʥʥʽʩʪʴ 

ʧʨʠʨʦʜʥʦʛʦ ʨʝʩʫʨʩʫ ʷʢ ʝʢʦʥʦʤʽʯʥʦʛʦ ʘʢʪʠʚʫ ʟʘʣʝʞʠʪʴ ʥʝ ʣʠʰʝ ʚʽʜ ʚʝʣʠʯʠʥʠ 

ʜʦʭʦʜʫ, ʘ ʡ ʚʽʜ ʦʙʩʷʛʫ ʙʣʘʛʦʧʦʣʫʯʯʷ, ʷʢʠʡ ʚʽʥ ʤʦʞʝ ʟʙʽʣʴʰʠʪʠ ʘʙʦ ʟʤʝʥʰʠʪʠ 

ʫ ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ. ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʤʧʽʨʠʯʥʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ (ʩʪʚʦʨʝʥʦʛʦ ʣʶʜʠʥʦʶ) 

ʢʘʧʽʪʘʣʫ ʚ ʛʣʦʙʘʣʴʥʦʤʫ ʚʠʤʽʨʽ ʚʩʝ ʚʽʜʯʫʪʥʽʰʝ ʦʙʤʝʞʫʻʪʴʩʷ ʩʢʦʨʦʯʝʥʥʷʤ 

ʨʦʟʤʽʨʽʚ ʧʨʠʨʦʜʥʦʛʦ ʢʘʧʽʪʘʣʫ (ʟʨʦʩʪʘʥʥʷʤ ʮʽʥʠ ʘʥʪʨʦʧʦʛʝʥʥʦ ʦʙʫʤʦʚʣʝʥʦʾ 

ʝʢʦʣʦʛʽʯʥʦʾ ʰʢʦʜʠ). ʊʦʙʪʦ ʚʽʥ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʜʠʥʘʤʽʯʥʝ ʝʢʦʣʦʛʽʯʥʝ 

ʦʙʤʝʞʝʥʥʷ çʚʘʣʦʚʦʛʦè (ʝʢʩʪʝʥʩʠʚʥʦʛʦ) ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ. 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, çʟʝʣʝʥʘ ʝʢʦʥʦʤʽʢʘè ʧʝʨʝʜʙʘʯʘʻ ʟʤʽʥʫ ʷʢʦʩʪʽ ʩʧʦʞʠʚʘʥʥʷ 

ʪʘ ʧʨʽʦʨʠʪʝʪʽʚ ʩʫʩʧʽʣʴʥʦʛʦ ʟʨʦʩʪʘʥʥʷ. ɰʾ ʢʦʥʮʝʧʮʽʷ ʚʠʭʦʜʠʪʴ ʟ ʪʦʛʦ, ʱʦ 

ʩʧʦʞʠʚʘʥʥʷ ʥʝʚʽʜôʻʤʥʝ ʚʽʜ ʝʢʦʣʦʛʽʟʘʮʽʾ ʨʦʟʚʠʪʢʫ, ʦʩʢʽʣʴʢʠ ʧʨʝʩʪʠʞʥʽʩʪʴ ʪʘ 

ʩʫʩʧʽʣʴʥʘ ʟʥʘʯʫʱʽʩʪʴ ʩʧʦʞʠʚʘʥʥʷ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʜʨʫʞʥʽ ʝʢʦʣʦʛʽʯʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʪʘ ʧʨʦʮʝʩʠ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʽ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ. ɺ ʦʩʥʦʚʫ çʟʝʣʝʥʦʾ ʝʢʦʥʦʤʽʢʠè 

ʧʦʢʣʘʜʝʥʦ ʥʦʚʝ ʨʦʟʫʤʽʥʥʷ ʩʫʩʧʽʣʴʥʦʾ ʚʘʨʪʦʩʪʽ ʪʘ ʢʦʨʠʩʥʦʩʪʽ ʧʨʠʨʦʜʥʦʛʦ 

ʨʝʩʫʨʩʫ, ʷʢʠʡ ʫ ʧʦʩʪʤʦʜʝʨʥʽʩʴʢʫ ʝʧʦʭʫ ʨʦʟʚʠʪʢʫ ʣʶʜʩʪʚʘ ʩʪʘʻ ʢʘʧʽʪʘʣʦʤ. 

ʇʨʠʯʦʤʫ ʢʘʧʽʪʘʣʽʟʘʮʽʷ ʧʨʠʨʦʜʥʦʛʦ ʨʝʩʫʨʩʫ ʤʘʻ ʙʫʪʠ ʽ ʩʫʩʧʽʣʴʥʦʶ (ʚ ʩʝʥʩʽ 

ʩʫʩʧʽʣʴʥʦʾ ʟʥʘʯʫʱʦʩʪʽ), ʽ ʬʽʥʘʥʩʦʚʦʶ (ʚ ʩʝʥʩʽ ʯʽʪʢʦʾ ʬʽʥʘʥʩʦʚʦʾ ʧʨʠʚôʷʟʢʠ). 

ʇʨʠʨʦʜʥʠʡ ʢʘʧʽʪʘʣ ʩʢʣʘʜʘʻʪʴʩʷ ʟ: ʞʠʪʪʻʧʽʜʪʨʠʤʫʶʯʠʭ ʩʠʩʪʝʤ, ʟʦʢʨʝʤʘ 

ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʽ ʥʝʚʽʜʥʦʚʥʠʭ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʣʶʜʠʥʦʶ ʘʙʦ ʤʘʶʪʴ ʜʣʷ ʥʝʾ ʽʥʪʝʨʝʩ. ɺʽʥ ʩʪʦʩʫʻʪʴʩʷ 

ʟʘʧʘʩʽʚ ʧʨʠʨʦʜʥʠʭ ʘʢʪʠʚʽʚ, ʪʘʢʠʭ ʷʢ: ʨ̌ʫʥʪʠ ʽ ʣʽʩʠ, ʨʦʩʣʠʥʥʠʡ ʽ ʪʚʘʨʠʥʥʠʡ 

ʩʚʽʪ, ʚʦʜʥʽ ʨʝʩʫʨʩʠ, ʙʽʦʣʦʛʽʯʥʽ ʚʠʜʠ, ʣʘʥʜʰʘʬʪ ʚʟʘʛʘʣʽ. ʉʶʜʠ ʞ ʥʘʣʝʞʘʪʴ 

ʝʢʦʣʦʛʽʯʥʽ ʨʝʩʫʨʩʠ ʧʽʜʪʨʠʤʢʠ ʞʠʪʪʷ: ʘʩʠʤʽʣʷʮʽʡʥʘ ʻʤʥʽʩʪʴ ʝʢʦʩʠʩʪʝʤ, ʾʭ 

ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʘʤʦʦʯʠʱʝʥʥʷ ʽ ʩʘʤʦʚʽʜʪʚʦʨʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʟʙʝʨʝʞʝʥʥʷ ʧʝʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʙʽʦʛʝʦʭʽʤʽʯʥʠʭ ʮʠʢʣʽʚ ʽ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʦʪʦʢʽʚ. 

ʋ ʪʨʘʜʠʮʽʡʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʰʢʦʣʘʭ ʧʨʠʨʦʜʥʘ ʩʢʣʘʜʦʚʘ ʝʢʦʥʦʤʽʢʠ, ʞʦʨʩʪʢʦ 

ʦʙʤʝʞʝʥʘ ʚ ʨʦʟʤʽʨʘʭ ʝʢʦʥʦʤʽʯʥʦʾ ʧʨʦʧʦʟʠʮʽʾ, ʚʨʘʭʦʚʫʻʪʴʩʷ ʬʨʘʛʤʝʥʪʘʨʥʦ, ʷʢ 

ʬʘʢʪʦʨ ʚʠʨʦʙʥʠʮʪʚʘ çʟʝʤʣʷè. ʋ ʧʨʘʢʪʠʮʽ ʩʫʯʘʩʥʠʭ ʤʘʢʨʦʝʢʦʥʦʤʽʯʥʠʭ 

ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʠʨʦʜʥʠʡ ʢʘʧʽʪʘʣ ʪʘʢʦʞ ʚʨʘʭʦʚʘʥʦ ʣʠʰʝ ʬʨʘʛʤʝʥʪʘʨʥʦ, ʷʢ 

ʦʙʩʷʛʠ ʚʠʜʦʙʫʪʢʫ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʧʝʚʥʠʭ ʚʠʜʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʰʢʦʜʠ, 

ʟʦʢʨʝʤʘ ʩʧʨʠʯʠʥʝʥʦʾ ʚʠʢʠʜʘʤʠ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ [3]. 

ʇʨʦʛʨʘʤʘ ʆʆʅ ʟ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʖʅɽʇ) ʜʘʻ ʧʦʧʫʣʷʨʥʝ 

ʚʠʟʥʘʯʝʥʥʷ ʤʦʜʝʣʽ çʟʝʣʝʥʦʾ ʝʢʦʥʦʤʽʢʠè, ʷʢ ʪʘʢʦʾ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʜʦʙʨʦʙʫʪʫ ʣʶʜʝʡ ʪʘ ʟʤʽʮʥʝʥʥʷ ʩʦʮʽʘʣʴʥʦʾ ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ ʟʘ 

ʦʜʥʦʯʘʩʥʦʛʦ ʽʩʪʦʪʥʦʛʦ ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʽʚ ʜʣʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ 

ʜʝʬʽʮʠʪʫ ʝʢʦʣʦʛʽʯʥʠʭ ʨʝʩʫʨʩʽʚ. ʊʦʙʪʦ ʫ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʖʅɽʇ çʟʝʣʝʥʘ 

ʝʢʦʥʦʤʽʢʘè ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʝʢʦʣʦʛʽʯʥʽʩʪʶ (ʥʠʟʴʢʠʤʠ ʚʠʢʠʜʘʤʠ ʚʫʛʣʝʮʝʚʠʭ 

ʩʧʦʣʫʢ, ʝʬʝʢʪʠʚʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ) ʪʘ ʩʦʮʽʘʣʴʥʽʩʪʶ (ʧʦ 

ʤʘʢʩʠʤʫʤʫ ʟʘʜʦʚʦʣʴʥʷʻ ʽʥʪʝʨʝʩʠ ʚʩʴʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ) ʡ ʧʝʨʝʜʙʘʯʘʻ 
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ʝʢʦʥʦʤʽʯʥʝ ʟʨʦʩʪʘʥʥʷ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʝʢʦʣʦʛʽʯʥʦʶ ʩʪʽʡʢʽʩʪʶ [1, 4]. ɺʠʭʦʜʷʯʠ ʟ 

ʮʴʦʛʦ, ʦʩʥʦʚʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ çʟʝʣʝʥʦʾè ʝʢʦʥʦʤʽʯʥʦʾ ʤʦʜʝʣʽ ʻ [1]: 

ï ʨʽʚʥʽʩʪʴ ʽ ʩʧʨʘʚʝʜʣʠʚʽʩʪʴ ʚʠʪʨʘʪ ʚ ʯʘʩʽ ʦʜʥʦʛʦ ʧʦʢʦʣʽʥʥʷ ʽ ʤʽʞ 

ʧʦʢʦʣʽʥʥʷʤʠ; 

ï ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʨʠʥʮʠʧʘʤ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ; 

ï ʦʙʝʨʝʞʥʽʩʪʴ ʱʦʜʦ ʩʦʮʽʘʣʴʥʠʭ ʥʘʩʣʽʜʢʽʚ ʽ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ; 

ï ʚʨʘʭʫʚʘʥʥʷ ʚʠʩʦʢʦʾ ʮʽʥʥʦʩʪʽ ʧʨʠʨʦʜʥʦʛʦ ʽ ʩʦʮʽʘʣʴʥʦʛʦ ʢʘʧʽʪʘʣʫ 

(ʟʦʢʨʝʤʘ, ʟʘʚʜʷʢʠ ʽʥʪʝʨʥʘʣʽʟʘʮʽʾ ʟʦʚʥʽʰʥʽʭ ʝʢʦʣʦʛʽʯʥʠʭ ʚʠʪʨʘʪ, çʟʝʣʝʥʦʛʦè 

ʦʙʣʽʢʫ, ʦʮʽʥʢʠ ʚʠʪʨʘʪ ʟʘ ʧʝʨʽʦʜ ʫʩʴʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʽʜʧʨʠʻʤʩʪʚ ʽ 

ʧʦʣʽʧʰʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ); 

ï ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʩʪʽʡʢʝ (ʟʙʘʣʘʥʩʦʚʘʥʝ) ʩʧʦʞʠʚʘʥʥʷ 

ʽ ʚʠʨʦʙʥʠʮʪʚʦ; 

ï ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʘʢʨʦʝʢʦʥʦʤʽʯʥʠʤ ʮʽʣʷʤ (ʟʦʢʨʝʤʘ, ʟʘ ʨʘʭʫʥʦʢ ʩʪʚʦʨʝʥʥʷ 

çʟʝʣʝʥʠʭè ʨʦʙʦʯʠʭ ʤʽʩʮʴ, ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʢʦʥʢʫʨʝʥʮʽʾ ʽ ʟʨʦʩʪʘʥʥʷ ʚ 

ʦʩʥʦʚʥʠʭ ʛʘʣʫʟʷʭ). 

 

1. ɺʥʫʪʨʽʰʥʷ ʩʫʧʝʨʝʯʣʠʚʽʩʪʴ ʢʦʥʮʝʧʮʽʾ çʟʝʣʝʥʦʾ ʝʢʦʥʦʤʽʢʠè 

 

ʋ ʢʥʠʟʽ çɼʽʘʣʝʢʪʠʢʘ ʧʣʘʥʝʪʠè ʥʦʙʝʣʽʚʩʴʢʠʡ ʣʘʫʨʝʘʪ ʟ ʝʢʦʥʦʤʽʢʠ ɺ. ʉʘʢʩ [5] 

ʥʘʟʚʘʚ ʢʦʥʮʝʧʮʽʶ çʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʨʦʟʚʠʪʢʫè (sustainable development) 

ʦʢʩʠʤʦʨʦʥʦʤ, ʟ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʚ ʥʽʡ ʟʘʢʣʘʜʝʥʝ ʚʥʫʪʨʽʰʥʻ ʧʨʦʪʠʨʽʯʯʷ: çʷʢ 

ʤʠ ʤʦʞʝʤʦ ʟʘʭʠʩʪʠʪʠ ʧʨʠʨʦʜʫ ʥʘ ʦʩʥʦʚʽ ʢʦʥʢʫʨʝʥʮʽʾ ʽ ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʟʨʦʩʪʘʥʥʷ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʩʧʦʞʠʚʘʥʥʷ ʾʾ ʨʝʩʫʨʩʽʚè? 

ɹʨʘʥʜ ʋʣʴʨʠʭ [6] ʮʽʣʢʦʤ ʩʣʫʰʥʦ ʟʘʫʚʘʞʠʚ, ʱʦ ʢʦʥʮʝʧʮʽʷ çʟʝʣʝʥʦʾ 

ʝʢʦʥʦʤʽʢʠè ʤʦʞʝ ʙʫʪʠ ʥʘʩʪʫʧʥʠʤ ʦʢʩʠʤʦʨʦʥʦʤ, ʦʩʢʽʣʴʢʠ ʾʾ ʮʽʣʽ ʽ ʩʪʨʘʪʝʛʽʾ 

ʪʘʢʽ ʞ ʩʘʤʽ, ʷʢ ʽ ʮʽʣʽ çʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʨʦʟʚʠʪʢʫè: ʥʠʟʴʢʦʚʫʛʣʝʮʝʚʘ ʝʢʦʥʦʤʽʢʘ, 

ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ, çʟʝʣʝʥʽè ʽʥʚʝʩʪʠʮʽʾ, ʪʝʭʥʦʣʦʛʽʯʥʽ iʥʥʦʚʘʮʽʾ, 

ʙʽʣʴʰʠʡ ʨʝʩʘʡʢʣʽʥʛ (ʧʝʨʝʨʦʙʢʘ ʚʽʜʭʦʜʽʚ), çʟʝʣʝʥʽè ʨʦʙʦʯʽ ʤʽʩʮʷ, ʚʠʢʦʨʽʥʝʥʥʷ 

ʙʽʜʥʦʩʪʽ ʪʘ ʩʦʮʽʘʣʴʥʘ ʦʨʽʻʥʪʦʚʘʥʽʩʪʴ (ʚʢʣʶʯʝʥʥʷ). ʊʘʢ ʩʘʤʦ, ʚʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʽ 

ʩʪʨʘʪʝʛʽʯʥʽ ʨʦʟʨʦʙʢʠ ʨʦʟʛʣʷʜʘʶʪʴ ʝʢʦʥʦʤʽʯʥʝ ʟʨʦʩʪʘʥʥʷ ʷʢ ʙʘʞʘʥʝ ʽ 

ʥʝʦʙʭʽʜʥʝ. ʊʘʢʦʞ ʨʦʙʠʪʴʩʷ ʦʩʦʙʣʠʚʠʡ ʥʘʛʦʣʦʩ ʥʘ ʧʦʣʽʪʠʯʥʠʭ ʟʫʩʠʣʣʷʭ ʜʣʷ ʾʾ 

ʟʘʧʨʦʚʘʜʞʝʥʥʷ: 

ï ʫʪʦʯʥʝʥʥʷ ʮʽʥ ʚ ʯʘʩʪʠʥʽ ʚʽʜʦʙʨʘʞʝʥʥʷ (ʽʥʪʝʨʥʘʣʽʟʘʮʽʾ) ʟʦʚʥʽʰʥʽʭ ʚʠʪʨʘʪ 

ʫ ʬʽʥʘʥʩʦʚʽʡ ʟʚʽʪʥʦʩʪʽ ʜʣʷ ʟʘʦʭʦʯʝʥʥʷ ʩʪʽʡʢʦʛʦ (ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ) ʩʧʦʞʠʚʘʥʥʷ;  

ï ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʩʪʠʤʫʣʶʚʘʥʥʷ, ʱʦ ʩʧʨʠʷʻ 

ʧʦʰʠʨʝʥʥʶ çʟʝʣʝʥʦʛʦè ʙʽʟʥʝʩʫ ʽ ʨʠʥʢʽʚ (ʬʽʥʘʥʩʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ); 

ï ʧʦʜʘʪʢʦʚa ʨʝʬʦʨʤa, ʱʦ ʧʽʜʪʨʠʤʫʻ ʝʢʦʣʦʛʽʯʥʦ ʜʨʫʞʥʽ ʽ ʟʙʘʣʘʥʩʦʚʘʥʽ 

ʧʨʘʢʪʠʢʠ (ʬʽʩʢʘʣʴʥʽ ʽʥʩʪʨʫʤʝʥʪʠ); 

ï ʨʦʟʰʠʨʝʥʥʷ ʩʫʩʧʽʣʴʥʦʾ ʧʽʜʪʨʠʤʢʠ ʟʙʘʣʘʥʩʦʚʘʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʪʘ 

ʟʙʽʣʴʰʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʜʣʷ 

ʟʙʝʨʝʞʝʥʥʷ ʽ ʟʙʽʣʴʰʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʢʘʧʽʪʘʣʫ; 

ï ʥʘʨʦʱʫʚʘʥʥʷ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʧʨʦʛʨʘʤ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ çʟʝʣʝʥʽè 

ʪʝʭʥʦʣʦʛʽʾ (ʥʘʧʨʠʢʣʘʜ, çʯʠʩʪʫè ʝʥʝʨʛʝʪʠʢʫ); 

ï ʮʽʣʴʦʚʽ ʩʫʩʧʽʣʴʥʽ (ʽ ʜʝʨʞʘʚʥʽ) ʽʥʚʝʩʪʠʮʽʾ ʫ ʨʦʟʨʦʙʢʫ ʧʨʦʛʨʘʤ ʽ ʚʠʥʘʭʦʜʠ, 

ʱʦ ʧʨʦʩʫʚʘʶʪʴ ʩʘʤʦʜʦʩʪʘʪʥʽʡ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʽ ʩʦʮʽʘʣʴʥʦ ʟʥʘʯʠʤʠʡ 

ʝʢʦʥʦʤʽʯʥʠʡ ʨʦʟʚʠʪʦʢ (ʙʶʜʞʝʪʥʠʡ ʚʘʞʽʣʴ); 

ï ʛʘʨʤʦʥʽʟʘʮʽʷ ʩʦʮʽʘʣʴʥʠʭ ʮʽʣʝʡ ʟ ʝʢʦʥʦʤʽʯʥʦʶ ʧʦʣʽʪʠʢʦʶ. 



~ 76 ~ 

 

 ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʝʢʦʥʦʤʽʮʽ, ˉ1, 2015 

 

ʊʦʙʪʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʨʦʟʛʣʷʻʪʴʩʷ ʟʜʝʙʽʣʴʰʦʛʦ ʚ ʘʩʧʝʢʪʽ 

ʥʦʨʤʘʪʠʚʥʦʾ, ʘ ʥʝ ʧʦʟʠʪʠʚʥʦʾ ʝʢʦʥʦʤʽʢʠ, ʥʝ ʧʦʢʣʘʜʘʶʯʠʩʴ ʥʘ ʧʨʠʨʦʜʥʠʡ ʪʝʤʧ 

ʝʚʦʣʶʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ. 

 

2. ʉʪʨʫʢʪʫʨʥʽ ʧʝʨʝʰʢʦʜʠ ʟʘʧʨʦʚʘʜʞʝʥʥʶ ʚ ʝʢʦʥʦʤʽʯʥʫ ʧʨʘʢʪʠʢʫ 

 

ɿʘʟʚʠʯʘʡ ʧʠʰʫʪʴ ʧʨʦ ʚʝʣʠʢʠʡ ʧʦʪʝʥʮʽʘʣ çʟʝʣʝʥʦʾ ʝʢʦʥʦʤʽʢʠè, ʪʦʜʽ ʷʢ 

ʧʝʨʝʰʢʦʜ ʽ ʧʨʦʪʠʣʝʞʥʠʭ ʽʥʪʝʨʝʩʽʚ ʣʝʜʚʝ ʪʦʨʢʘʶʪʴʩʷ. ʅʘ ʜʫʤʢʫ ɹʨʘʥʜʘ 

ʋʣʴʨʠʭʘ, ʽʩʥʫʻ ʚʽʨʘ, ʷʢ ʽ ʥʘ ʧʦʯʘʪʢʫ ʨʦʟʤʦʚ ʧʨʦ ʟʙʘʣʘʥʩʦʚʘʥʠʡ ʨʦʟʚʠʪʦʢ, ʱʦ 

ʽʩʥʫʶʯʽ ʧʦʣʽʪʠʯʥʽ ʽ ʝʢʦʥʦʤʽʯʥʽ ʽʥʩʪʠʪʫʪʠ ʪʘ ʝʣʽʪʠ ʤʦʞʫʪʴ ʽ ʛʦʪʦʚʽ 

çʨʦʟʢʨʫʪʠʪʠè ʮʝʡ ʧʨʦʮʝʩ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ çʟʝʣʝʥʘ ʝʢʦʥʦʤʽʢʘè ʚʠʛʣʷʜʘʻ 

ʧʨʠʚʘʙʣʠʚʦʶ ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʘʢʪʦʨʽʚ, ʚʽʥ ʥʘʛʦʣʦʰʫʻ 

ʥʘ ʥʘʷʚʥʦʩʪʽ ʦʙôʻʢʪʠʚʥʠʭ ʽʥʩʪʠʪʫʮʽʡʥʠʭ ʧʝʨʝʰʢʦʜ ʟʘʧʨʦʚʘʜʞʝʥʥʶ 

ʤʘʩʰʪʘʙʥʠʭ ʟʤʽʥ ʟʘʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʨʝʘʣʴʥʦʾ ʝʢʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʦʾ 

ʟʙʘʣʘʥʩʦʚʘʥʦʩʪʽ ʨʦʟʚʠʪʢʫ. ɺʽʥ ʥʘʚʦʜʠʪʴ ʦʯʝʚʠʜʥʽ ʘʨʛʫʤʝʥʪʠ ʜʣʷ ʩʢʝʧʪʠʮʠʟʤʫ, 

ʱʦ ʟʘʷʚʣʝʥʽ ʮʽʣʽ çʟʝʣʝʥʦʾ ʝʢʦʥʦʤʽʢʠè ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʩʪʘʪʥʴʦ ʰʠʨʦʢʦ 

ʨʝʘʣʽʟʦʚʘʥʽ [6] ʯʝʨʝʟ: ʛʝʦʧʦʣʽʪʠʯʥʝ ʩʫʧʝʨʥʠʮʪʚʦ ʟʘ ʜʝʬʽʮʠʪʥʽ ʨʝʩʫʨʩʠ; 

ʥʝʜʦʩʢʦʥʘʣʽ ʽʥʩʪʠʪʫʪʠ, ʱʦ ʥʝ ʩʧʨʠʷʶʪʴ ʝʢʦʣʦʛʽʯʥʦ ʩʪʘʣʦʤʫ ʟʨʦʩʪʘʥʥʶ; 

ʜʦʤʽʥʫʚʘʥʥʷ ʩʦʮʽʘʣʴʥʦʾ ʦʨʽʻʥʪʘʮʽʾ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʤʘʢʩʠʤʽʟʘʮʽʶ 

ʧʨʠʙʫʪʢʫ ʪʘ ʥʘ ʽʛʥʦʨʫʚʘʥʥʷ ʾʾ ʧʨʠʨʦʜʦ-ʨʫʡʥʽʚʥʠʭ ʥʘʩʣʽʜʢʽʚ; ʚʽʜʩʫʪʥʽʩʪʴ 

çʟʝʣʝʥʦʛʦè ʦʧʦʜʘʪʢʫʚʘʥʥʷ (ʨʝʛʫʣʷʪʦʨʽʚ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ çʟʝʣʝʥʠʭè ʪʝʭʥʦʣʦʛʽʡ 

ʪʘ ʧʨʦʝʢʪʽʚ) ʫ ʚʩʽʭ ʩʬʝʨʘʭ ʛʦʩʧʦʜʘʨʩʪʚʘ; ʢʦʨʦʪʢʦʟʦʨʽʩʪʴ ʧʦʣʽʪʠʯʥʠʭ ʝʣʽʪ ʫ 

ʧʨʘʢʪʠʮʽ ʟʙʘʛʘʯʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʘʢʪʠʚʽʟʘʮʽʾ ʚʠʜʦʙʫʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʦʾ 

ʩʠʨʦʚʠʥʠ ʪʘ ʧʝʨʝʨʦʙʢʠ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ; ʛʣʦʙʘʣʽʟʘʮʽʡʥʽ ʙʘʨôʻʨʠ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʙʽʜʥʠʭ ʩʫʩʧʽʣʴʩʪʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʚʦʶ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ 

ʚʠʢʣʶʯʥʦ ʟʘ ʨʘʭʫʥʦʢ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʣʘʩʥʠʭ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʦʱʦ. 

ɿʘʟʥʘʯʝʥʠʤ ʩʠʣʘʤ ʦʧʦʨʫ ʩʧʨʠʷʪʠʤʝ ʽ ʥʠʥʽʰʥʽʡ çʦʙʚʘʣè ʮʽʥ ʥʘ ʥʘʬʪʫ, 

ʦʩʢʽʣʴʢʠ ʯʝʨʝʟ ʥʴʦʛʦ ʚʠʨʦʙʥʠʢʠ ʝʥʝʨʛʽʾ ʟ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʜʞʝʨʝʣ 

ʦʧʠʥʷʶʪʴʩʷ ʚ ʧʨʦʛʨʘʰʽ ï ʭʪʦ ʙʫʜʝ ʟʙʽʣʴʰʫʚʘʪʠ ʚʠʪʨʘʪʠ ʥʘ ʝʥʝʨʛʽʶ ʟ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ, ʷʢʱʦ ʪʨʘʜʠʮʽʡʥʝ ʧʘʣʠʚʦ ʪʘʢ ʧʦʜʝʰʝʚʰʘʣʦ? 

ʊʠʤ ʙʽʣʴʰʝ, ʱʦ ʧʝʨʝʭʽʜ ʥʘ çʟʝʣʝʥʽ ʪʝʭʥʦʣʦʛʽʾè ʧʦʪʨʝʙʫʻ ʚʝʣʠʯʝʟʥʠʭ 

ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʴ. ʇʦʨʷʜʦʢ ʮʠʬʨ ʪʘʢʠʭ ʚʠʪʨʘʪ ʽʣʶʩʪʨʫʻ ʧʨʦʝʢʪ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʘʤʦʜʦʩʪʘʪʥʦʩʪʽ ʩʽʣʴʩʴʢʦʾ ʛʤʽʥʠ ʂʽʩʝʣʽʮʝ ʚ ʇʦʣʴʱʽ (2,3 ʪʠʩ. ʯʦʣ) 

ʥʘ ʦʩʥʦʚʽ ʚʽʪʨʦʛʝʥʝʨʘʪʦʨʽʚ ʪʘ ʙʽʦʛʘʟʦʚʠʭ ʫʩʪʘʥʦʚʦʢ. ʁʦʛʦ ʨʝʘʣʽʟʘʮʽʷ 

ʨʦʟʪʷʛʣʘʩʷ ʥʘ ʧʦʥʘʜ 15 ʨʦʢʽʚ ʽ ʢʦʰʪʫʚʘʣʘ ʜʝʩʷʪʢʠ ʤʽʣʴʡʦʥʽʚ ʜʦʣʘʨʽʚ [7]. ʇʦ 

ʢʨʘʾʥʽ ʚ ʮʽʣʦʤʫ ʚʠʪʨʘʪʠ ʧʝʨʝʚʠʱʘʪʴ ʜʝʩʷʪʢʠ ʤʽʣʴʨ̫ʜʽʚ ʜʦʣʘʨʽʚ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʩʧʽʭʫ ʝʢʦʥʦʤʽʯʥʽ ʜʨʘʡʚʝʨʠ ʥʝʟʙʘʣʘʥʩʦʚʘʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʤʘʶʪʴ ʙʫʪʠ ʫʩʫʥʫʪʽ, ʘ ʩʪʘʥʜʘʨʪʠ ʩʧʦʞʠʚʘʥʥʷ ï ʟʤʽʥʝʥʽ. ʇʨʠʯʦʤʫ 

ʧʝʨʰʠʤ ʢʨʦʢʦʤ ʜʦ ʮʴʦʛʦ ʤʘʻ ʙʫʪʠ ʚʠʟʥʘʥʥʷ ʽʩʥʫʚʘʥʥʷ ʮʠʭ ʢʦʥʩʝʨʚʘʪʠʚʥʠʭ 

ʩʠʣ ʦʧʦʨʫ. 

ʂʦʥʩʝʨʚʘʪʠʚʥʘ ʨʝʘʢʮʽʷ ʥʘ ʦʯʽʢʫʚʘʥʽ ʟʤʽʥʠ ʮʽʣʢʦʤ ʟʘʢʦʥʦʤʽʨʥʘ, ʦʩʢʽʣʴʢʠ 

ʽʩʥʫʻ ʨʝʘʣʴʥʘ ʥʝʙʝʟʧʝʢʘ, ʱʦ ʩʪʨʘʪʝʛʽʾ çʟʝʣʝʥʦʾ ʝʢʦʥʦʤʽʢʠè 

ʨʝʘʣʽʟʦʚʫʚʘʪʠʤʫʪʩɹʷ ʟʘ ʨʘʭʫʥʦʢ ʨʫʡʥʫʚʘʥʥʷ ʽʥʰʠʭ ʩʝʢʪʦʨʽʚ, ʤʦʞʣʠʚʦ ʥʘʚʽʪʴ 

ʝʢʦʥʦʤʽʢʠ ʮʽʣʠʭ ʨʝʛʽʦʥʽʚ. 

ɺ ʢʦʥʪʝʢʩʪʽ ʦʯʽʢʫʚʘʥʦʛʦ çʦʥʦʚʣʶʶʯʦʛʦ ʨʫʡʥʫʚʘʥʥʷè ʚʘʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ, 

ʯʠ ʧʦʻʜʥʫʻ ʢʦʥʮʝʧʮʽʷ çʟʝʣʝʥʦʾ ʝʢʦʥʦʤʽʢʠè (ʪʘ ʧʦʚôʷʟʘʥʽ ʟ ʥʝʶ ʩʪʨʘʪʝʛʽʾ) 

ʧʦʣʽʪʠʢʦ-ʽʥʩʪʠʪʫʮʽʡʥʽ ʟʤʽʥʠ ʽʟ ʧʝʨʝʙʽʛʦʤ ʦʙôʻʢʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʝʚʦʣʶʮʽʾ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʩʠʩʪʝʤ?  

 



~ 77 ~ 

 

 ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʝʢʦʥʦʤʽʮʽ, ˉ1, 2015 

 

3. çɿʝʣʝʥʘ ʝʢʦʥʦʤʽʢʘè ʷʢ ʩʠʩʪʝʤʥʘ ʽʥʥʦʚʘʮʽʷ 

 

ʗʢ ʚʩʪʘʥʦʚʠʚ ʱʝ ʁ. ʐʫʤʧʝʪʝʨ, ʜʨʘʡʚʝʨʦʤ ʝʚʦʣʶʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʝʢʦʥʦʤʽʮʽ 

ʻ ʮʠʢʣʽʯʥʦ ʧʦʩʪʫʧʘʣʴʥʠʡ ʽʥʥʦʚʘʮʽʡʥʠʡ ʨʦʟʚʠʪʦʢ ï ʧʦʩʣʽʜʦʚʥʘ ʟʤʽʥʘ ʙʘʟʦʚʠʭ 

ʽʥʥʦʚʘʮʽʡ (ʪʦʚʘʨʥʠʭ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ, ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ, ʨʠʥʢʦʚʠʭ, ʟʦʢʨʝʤʘ 

ʬʽʥʘʥʩʦʚʠʭ), ʱʦ ʟ ʢʨʦʢʦʤ ʫ 55-60 ʨʦʢʽʚ (ʂ-ʭʚʠʣʽ) ʟʫʤʦʚʣʶʶʪʴ ʟʤʽʥʫ ʧʘʥʽʚʥʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʫʢʣʘʜʽʚ (ʧʘʨʘʜʠʛʤ). ʉʴʦʛʦʜʥʽ ʚʞʝ ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʦ, ʱʦ 

ʧʨʦʮʝʩʘʤʠ ʚʠʱʦʛʦ ʧʦʨʷʜʢʫ, ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʪʘʢʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, 

ʻ ʧʦʰʠʨʝʥʥʷ ʛʫʤʘʥʽʪʘʨʥʠʭ ʽ ʩʦʮʽʘʣʴʥʦ-ʧʦʣʽʪʠʯʥʠʭ (ʢʫʣʴʪʫʨʥʦ-ʽʥʩʪʠʪʫʮʽʡʥʠʭ) 

ʽʥʥʦʚʘʮʽʡ. 

ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʨʦʟʛʣʷʜʘʪʠ çʟʝʣʝʥʫ ʝʢʦʥʦʤʽʢʫè ʷʢ ʽʥʥʦʚʘʮʽʶ 

ʨʽʚʥʝʤ ʚʠʱʝ, ʥʽʞ ʰʫʤʧʝʪʝʨʽʘʥʩʴʢʘ ʝʢʦʥʦʤʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʘ. ʉʴʦʛʦʜʥʽ, ʜʽʡʩʥʦ, 

ʚʦʥʘ ʻ ʟʜʝʙʽʣʴʰʦʛʦ ʩʚʽʪʦʛʣʷʜʥʦ-ʬʽʣʦʩʦʬʩʴʢʦʶ ʢʦʥʮʝʧʮʽʻʶ, ʛʫʤʘʥʽʪʘʨʥʦʶ 

ʽʥʥʦʚʘʮʽʻʶ ï ʥʦʚʦʶ ʮʽʥʥʽʩʥʦʶ ʦʨʽʻʥʪʘʮʽʻʶ (ʝʢʦʣʦʛʽʘʮʽʷ ʩʚʽʪʦʛʣʷʜʫ ʽ 

ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʘʢʪʠʢ). ʊʦʜʽ ʚʠʥʠʢʘʻ ʧʠʪʘʥʥʷ, ʯʠ ʤʦʞʝ ʥʘ ʾʾ ʦʩʥʦʚʽ 

ʩʬʦʨʤʫʚʘʪʠʩʷ ʥʦʚʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʢʣʘʜ ʟ ʥʦʚʠʤʠ ʝʢʦʥʦʤʽʯʥʠʤʠ 

ʚʽʜʥʦʩʠʥʘʤʠ? 

ʗʢʱʦ ʪʨʘʢʪʫʚʘʪʠ çʟʝʣʝʥʫ ʝʢʦʥʦʤʽʢʫè ʷʢ ʚʦʨʦʞʫ ʛʣʦʙʘʣʴʥʦʤʫ ʚʽʣʴʥʦʤʫ 

ʨʠʥʢʫ (ʟʚʽʩʥʦ, ʝʢʦʣʦʛʽʯʥʦ ʥʝ ʟʙʘʣʘʥʩʦʚʘʥʦʤʫ), ʪʦ ʫ ʥʘʩʪʫʧʥʦʤʫ ʂ-ʮʠʢʣʽ ʚʦʥʘ, 

ʟʘ ʚʠʟʥʘʯʝʥʥʷʤ, ʥʝ ʟʤʦʞʝ ʚʽʜʙʫʪʠʩʷ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʚʽʣʴʥʠʡ ʨʠʥʦʢ, 

ʥʝʩʧʦʪʚʦʨʝʥʝ ʮʽʥʦʚʝ ʧʦʣʝ ʚʠʟʥʘʯʘʶʪʴ ʧʨʽʦʨʠʪʝʪʥʫ ʢʦʨʠʩʥʽʩʪʴ ʽʥʥʦʚʘʮʽʡ  

[8, ʩ. 170-172]. 

ʂʦʥʮʝʧʮʽʷ çʟʝʣʝʥʦʾ ʝʢʦʥʦʤʽʢʠè ʧʝʨʝʜʙʘʯʘʻ ʟʤʽʥʠ ʚ ʪʝʭʥʦʣʦʛʽʷʭ, 

ʩʧʦʞʠʚʯʠʭ ʦʨʽʻʥʪʘʮʽʷʭ, ʪʦʚʘʨʥʽʡ ʩʪʨʫʢʪʫʨʽ, ʧʦʩʣʫʛʘʭ, ʘʣʝ ʜʦʩʽ ʥʽʯʦʛʦ 

ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʦʛʦ ʥʝ ʧʨʦʧʦʥʫʻ ʫ ʩʬʝʨʽ ʝʢʦʥʦʤʽʯʥʦʾ ʪʝʦʨʽʾ. ʅʘʪʦʤʽʩʪʴ ʾʾ 

ʧʨʠʙʽʯʥʠʢʠ ʝʩʢʘʧʽʩʪʩʴʢʠ ʢʦʥʩʝʨʚʘʪʠʚʥʦ ʘʢʮʝʥʪʫʶʪʴ ʥʘ ʤʝʞʽ ʬʽʟʠʯʥʠʭ ʦʙʩʷʛʽʚ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʘ ʥʝ ʥʘ ʟʤʽʥʽ ʡʦʛʦ ʷʢʦʩʪʽ. ʍʦʯ ʩʫʯʘʩʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ 

çʚʽʨʪʫʘʣʽʟʘʮʽʷè ʞʠʪʪʷ ʥʘʦʯʥʦ ʽʣʶʩʪʨʫʻ, ʱʦ ʨʦʟʚʠʪʦʢ ʪʘ ʩʧʦʞʠʚʘʥʥʷ ʤʦʞʫʪʴ 

ʢʦʥʮʝʥʪʨʫʚʘʪʠʩʷ ʚ ʥʝ ʨʝʯʦʚʦʤʫ (ʤʘʪʝʨʽʘʣʴʥʦʤʫ) ʚʠʤʽʨʽ. ʊʦʙʪʦ ʚʽʜʧʦʚʽʜʴ 

ʧʦʣʷʛʘʻ ʫ ʧʣʦʱʠʥʽ ʪʦʛʦ, ʱʦ ʚʚʘʞʘʪʠ ʝʢʦʥʦʤʽʯʥʠʤʠ ʘʢʪʠʚʘʤʠ ʽ ʷʢʠʤʠ ʻ ʾʭ 

ʢʦʨʠʩʥʽʩʪʴ. 

ɿʤʽʩʪ ʥʦʚʦʾ ʂ-ʭʚʠʣʽ (ʙʘʟʦʚʦʾ ʽʥʥʦʚʘʮʽʾ), ʷʢʘ ʚʩʝ ʥʽʷʢ ʥʝ ʧʦʯʥʝʪʴʩʷ ʯʝʨʝʟ 

ʦʧʽʨ ʧʦʧʝʨʝʜʥʴʦʛʦ çʥʘʬʪʦ-ʛʘʟʦʚʦʛʦè ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʢʣʘʜʫ ʽ ʧʦʚôʷʟʘʥʦʛʦ ʟ 

ʥʠʤ ʢʘʧʽʪʘʣʫ, ʧʦʣʷʛʘʻ ʫ ʨʠʥʢʦʚʽʡ ʢʘʧʽʪʘʣʽʟʘʮʽʾ ʥʦʚʦʛʦ ʜʚʠʛʫʥʘ ï ʥʘ ʥʦʚʦʤʫ 

ʧʨʠʥʮʠʧʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʝʥʝʨʛʽʾ (ʪʘʢʽ ʨʝʯʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʨʘʟ ʥʘ 100 

ʨʦʢʽʚ). ɺʞʝ ʻ ʢʽʣʴʢʘ ʧʨʦʪʦʪʠʧʽʚ ʪʘʢʦʛʦ ʜʚʠʛʫʥʘ, ʩʝʨʝʜ ʥʠʭ ʥʘʡʚʽʜʦʤʽʰʠʡ ï 

ʛʝʥʝʨʘʪʦʨ ʈʦʩʩʽ (ʭʦʣʦʜʥʘ ʽ ʤʘʣʦʨʘʜʽʦʘʢʪʠʚʥʘ ʪʝʨʤʦʷʜʝʨʥʘ ʘʙʦ ʷʜʝʨʥʘ ï ʪʦʯʥʦ 

ʥʝ ʚʽʜʦʤʦ ï ʢʘʪʘʣʽʪʠʯʥʘ ʨʝʘʢʮʽʷ) [9]. ʎʝ ï ʧʦʯʘʪʦʢ ʥʦʚʦʾ ʝʢʦʥʦʤʽʯʥʦʾ ʝʧʦʭʠ 

ʪʨʠʚʘʣʽʩʪʶ ʫ ʜʚʘ ʂ-ʮʠʢʣʠ. 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʫʢʣʘʜ ʥʘ ʦʩʥʦʚʽ, ʥʘʧʨʠʢʣʘʜ, ʛʝʥʝʨʘʪʦʨʘ ʈʦʩʩʽ ʧʝʨʝʜʙʘʯʘʻ 

ʧʦʚʥʫ ʝʣʝʢʪʨʠʬʽʢʘʮʽʶ ʚʩʴʦʛʦ (ʟʘʚʜʷʢʠ ʥʝʦʙʤʝʞʝʥʽʡ ʧʨʦʧʦʟʠʮʽʾ ʝʣʝʢʪʨʠʢʠ ʪʘ 

ʚʞʝ ʚʠʥʘʡʜʝʥʠʤ ʤʘʣʠʤ ʙʘʪʘʨʝʷʤ ʚʝʣʠʯʝʟʥʦʾ ʻʤʥʦʩʪʽ), ʤʽʥʽʘʪʶʨʠʟʘʮʽʶ ʽ 

ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʶ ʚʠʨʦʙʥʠʮʪʚʘ (ʟʘʚʜʷʢʠ ʢʦʤʧôʶʪʝʨʥʦʤʫ 3D i 4D ʜʨʫʢʫ). ʇʣʶʩ 

ï ʛʣʠʙʦʢʫ çʙʽʦʣʦʛʽʟʘʮʽʶè ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʧʦʩʣʫʛ (ʟʘʚʜʷʢʠ ʥʘʥʦʪʝʭʥʦʣʦʛʽʷʤ). 

ʇʠʪʦʤʘ ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʡʦʛʦ ʙʫʜʝ ʙʽʣʴʰʦʶ, ʘ ʨʝʩʫʨʩʦʻʤʥʽʩʪʴ ʽ ʥʝʝʢʦʣʦʛʽʯʥʽʩʪʴ, 

ʩʭʦʞʝ, ʟʥʘʯʥʦ ʤʝʥʰʦʁ . ɸʣʝ ʣʠʰʝ ʚ ʪʠʭ ʝʢʦʥʦʤʽʢʘʭ, ʷʢʽ ʟʤʦʞʫʪʴ ʮʝʡ ʥʦʚʠʡ 

ʫʢʣʘʜ, ʥʘʜʟʚʠʯʘʡʥʦ ʩʢʣʘʜʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʦ ʽ ʦʨʛʘʥʽʟʘʮʽʡʥʦ, ʨʦʟʚʠʥʫʪʠ. 

ʊʦ ʷʢʝ ʞ ʤʽʩʮʝ ʚ ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʧʦʩʽʜʘʪʠʤʝ çʟʝʣʝʥʘ ʝʢʦʥʦʤʽʢʘè ʟ ʾʾ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʣʦʛʽʯʥʠʤ ʽʤʧʝʨʘʪʠʚʦʤ? ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʚʦʥʘ ʙʫʜʝ ʽʥʪʝʛʨʦʚʘʥʘ ʫ 
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ʥʦʚʠʡ çʭʦʣʦʜʥʦʷʜʝʨʥʠʡè ʫʢʣʘʜ ʷʢ ʜʦʧʦʤʽʞʥʠʡ ʥʠʟʴʢʦʚʫʛʣʝʮʝʚʠʡ ʽ 

ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʡ ʢʦʤʧʦʥʝʥʪ, ʱʦ ʟʥʘʯʥʦ ʧʨʠʩʢʦʨʠʪʴ ʝʢʦʣʦʛʽʟʘʮʽʶ 

ʩʫʩʧʽʣʴʥʦʾ ʩʚʽʜʦʤʦʩʪʽ. ʎʝ ʙʫʜʝ ʷʢ ʙʽʯʥʠʡ ʬʘʩʘʜ ʮʴʦʛʦ ʫʢʣʘʜʫ ʜʣʷ çʙʽʜʥʠʭè 

ʚʽʜʩʪʘʣʠʭ ʝʢʦʥʦʤʽʢ, ʱʦ ʩʧʝʮʽʘʣʽʟʫʚʘʪʠʤʫʪʴʩʷ ʥʘ ʚʽʜʪʚʦʨʝʥʥʽ ʚʽʜʥʦʚʥʠʭ ʽ 

ʝʢʦʣʦʛʽʯʥʠʭ ʨʝʩʫʨʩʽʚ. 

ʇʨʦʨʠʚʫ ʝʢʦʣʦʛʽʟʘʮʽʾ ʚ ʨʝʘʣʴʥʠʡ ʧʨʽʦʨʠʪʝʪ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ (ʟ 

ʚʽʜʧʦʚʽʜʥʦʶ, ʧʦʢʠ ʱʦ ʥʝ ʚʠʟʥʘʯʝʥʦʶ ʙʘʟʦʚʦʶ ʰʫʤʧʝʪʝʨʽʘʥʩʴʢʦʶ 

ʽʥʥʦʚʘʮʽʻʶ), ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʧʨʠʧʫʩʪʠʤʦ ʦʯʽʢʫʚʘʪʠ ʧʨʠʙʣʠʟʥʦ ʯʝʨʝʟ 60 ʨʦʢʽʚ 

(ʯʝʨʝʟ ʦʜʥʫ ʂ-ʭʚʠʣʶ). ɿʘ ʮʝʡ ʯʘʩ, ʤʦʞʣʠʚʦ, ʝʚʦʣʶʮʽʡʥʦ çʜʦʟʨʽʶʪʴè ʦʩʥʦʚʥʽ 

ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʰʠʨʝʥʥʷ çʟʝʣʝʥʦʛʦè ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʢʣʘʜʫ: 

ʟʘʛʦʩʪʨʝʥʥʷ ʛʣʦʙʘʣʴʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʢʨʠʟʠ, ʤʘʢʩʠʤʽʟʘʮʽʷ ʢʦʨʠʩʥʦʩʪʽ (ʮʽʥʥʦʩʪʽ) 

ʝʢʦʣʦʛʽʯʥʠʭ ʨʝʩʫʨʩʽʚ ʞʠʪʪʻʟʘʙʝʟʧʝʯʝʥʥʷ, ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʩʣʫʛ (ʽ ʪʦʚʘʨʽʚ), ʘ 

ʪʘʢʦʞ ï ʩʚʽʪʦʛʣʷʜʥʽ ʟʤʽʥʠ ʥʘ ʢʦʨʠʩʪʴ ʝʢʦʣʦʛʽʯʥʠʭ ʮʽʥʥʽʩʥʠʭ ʦʨʽʻʥʪʘʮʽʡ. 

ʃ.ʄ. ɻʫʤʽʣʴʦʚ [10] ʧʦʚôʷʟʫʚʘʚ ʟʤʽʥʠ ʚʽʜʥʦʩʠʥ ʚ ʩʠʩʪʝʤʽ çʩʫʩʧʽʣʴʩʪʚʦ-

ʧʨʠʨʦʜʘè ʽʟ ʟʤʝʥʰʝʥʥʷʤ ʯʘʩʪʢʠ ʚʠʩʦʢʦʧʘʩʽʦʥʘʨʥʠʭ ʽʥʜʠʚʽʜʽʚ ʚ ʝʪʥʦʩʽ 

(ʧʦʧʫʣʷʮʽʾ) ʚ ʧʨʦʮʝʩʽ ʪʠʩʷʯʦʣʽʪʥʴʦʾ ʢʦʝʚʦʣʶʮʽʾ ʽ ʘʜʘʧʪʘʮʽʾ ʜʦ ʚʤʽʱʫʶʯʦʛʦ 

ʣʘʥʜʰʘʬʪʫ ʽʟ ʧʝʨʝʪʚʦʨʝʥʥʷʤ ʡʦʛʦ ʥʘ ʞʠʪʪʝʟʜʘʪʥʠʡ ʢʫʣʴʪʫʨʥʠʡ ʣʘʥʜʰʘʬʪ. 

ʃʶʜʠ ʩʭʠʣʴʥʽ ʜʦ ʥʝʦʙʤʝʞʝʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʠʨʦʜʠ, ʭʦʯ ʥʘ ʩʪʘʜʽʷʭ ʤʦʣʦʜʦʛʦ 

ʽ ʘʢʪʠʚʥʦʛʦ ʝʪʥʦʩʫ ʚʦʥʘ ʽʩʪʦʪʥʦ ʦʙʤʝʞʫʻʪʴʩʷ ʤʽʞ- ʪʘ ʚʥʫʪʨʽʰʥʴʦʝʪʥʽʯʥʠʤ 

ʩʫʧʝʨʥʠʮʪʚʦʤ (ʪʦʜʽ ʣʶʜʠ ʚʦʣʽʶʪʴ ʚʦʶʚʘʪʠ ʟʜʝʙʽʣʴʰʦʛʦ ʟ ʣʶʜʴʤʠ, ʘ ʧʦʪʽʤ 

ʚʞʝ ʟ ʧʨʠʨʦʜʦʶ). 

ʏʝʨʝʟ ʮʝ ʧʦʚʩʶʜʥʘ ʟʤʽʥʘ ʮʽʥʥʽʩʥʠʭ ʦʨʽʻʥʪʘʮʽʡ ʥʘ ʢʦʨʠʩʪʴ ʝʢʦʣʦʛʽʯʥʠʭ, 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʧʘʩʽʦʥʘʨʥʦʩʪʽ ʽ ʩʪʘʜʽʾ ʝʪʥʦʛʝʥʝʟʫ, ʟʤʦʞʝ ʚʽʜʙʫʪʠʩʷ ʣʠʰʝ ʚ 

ʞʦʨʩʪʢʠʭ ʫʤʦʚʘʭ ʩʚʽʪʦʚʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʢʨʠʟʠ ï ʥʘʜʛʦʩʪʨʦʛʦ ʛʣʦʙʘʣʴʥʦʛʦ 

ʜʝʬʽʮʠʪʫ ʝʢʦʣʦʛʽʯʥʠʭ ʨʝʩʫʨʩʽʚ, ʢʦʣʠ ʩʘʤʝ ʮʷ ʦʙʩʪʘʚʠʥʘ ʜʦʩʪʘʪʥʴʦ ʥʘʣʷʢʘʻ ʚʩʽ 

ʚʝʨʩʪʚʠ ʚʩʽʭ ʩʫʩʧʽʣʴʩʪʚ. 

 

4. ʗʢʠʤʠ ʻ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ çʟʝʣʝʥʦʾ ʝʢʦʥʦʤʽʢʠè ʚ ʋʢʨʘʾʥʽ? 

 

ɺ ʋʢʨʘʾʥʽ ʥʘʷʚʥʽ ʜʚʽ ʛʣʦʙʘʣʴʥʽ ʧʝʨʝʜʫʤʦʚʠ ʨʦʟʚʠʪʢʫ çʟʝʣʝʥʦʛʦè ʩʝʢʪʦʨʫ 

ʝʢʦʥʦʤʽʢʠ ï ʧʦʩʠʣʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʢʨʠʟʠ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʢʦʨʠʩʥʦʩʪʽ 

ʝʢʦʣʦʛʽʯʥʠʭ ʨʝʩʫʨʩʽʚ. ɼʦ ʥʠʭ ʜʦʜʘʻʪʴʩʷ ʩʧʝʮʠʬʽʯʥʘ ʪʨʝʪʷ, ʦʜʥʘʢ ʝʢʦʥʦʤʽʯʥʦ 

ʥʘʡʚʘʛʦʤʽʰʘ, ʦʙôʻʢʪʠʚʥʘ ʧʝʨʝʜʫʤʦʚʘ ï ʛʦʩʪʨʠʡ ʜʝʬʽʮʠʪ ʚʫʛʣʝʚʦʜʥʝʚʠʭ 

(çʢʦʨʠʯʥʝʚʠʭè) ʨʝʩʫʨʩʽʚ ʽ ʥʝʤʦʞʣʠʚʽʩʪʴ ʾʭ ʦʧʣʘʪʠʪʠ ʯʝʨʝʟ ʥʝʧʨʠʧʫʩʪʠʤʦ 

ʚʠʩʦʢʫ ʨʝʩʫʨʩʦʚʠʪʨʘʪʥʽʩʪʴ ʥʠʟʴʢʦʫʢʣʘʜʥʦʾ ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ. 

ɺʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʩʪʘʣʦ ʧʨʽʦʨʠʪʝʪʥʠʤ ʧʠʪʘʥʥʷʤ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʝʢʦʥʦʤʽʯʥʦʾ ʙʝʟʧʝʢʠ ʜʝʨʞʘʚʠ. 

ɺʦʜʥʦʯʘʩ ʫʢʨʘʾʥʩʴʢʦʤʫ ʩʫʩʧʽʣʴʩʪʚʫ ʜʘʣʝʢʦ ʜʦ ʧʘʥʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ 

ʮʽʥʥʽʩʥʠʭ ʦʨʽʻʥʪʘʮʽʡ. ʇʝʨʝʰʢʦʜʦʶ ʻ ʪʘʢʦʞ ʚʝʣʠʢʘ ʬʽʥʘʥʩʦʚʘ ʽ ʢʦʨʫʧʮʽʡʥʘ 

ʩʠʣʘ çʚʫʛʣʝʚʦʜʥʝʚʦʛʦè ʢʘʧʽʪʘʣʫ ʪʘ ʚʝʣʠʢʘ ʧʠʪʦʤʘ ʚʘʛʘ ʚʽʜʧʦʚʽʜʥʠʭ ʩʝʢʪʦʨʽʚ ʚ 

ʝʢʦʥʦʤʽʮʽ ʋʢʨʘʾʥʠ. 

ɺʩʝ ʞ, ʚ ʫʤʦʚʘʭ ʟʦʚʥʽʰʥʴʦʾ ʨʝʩʫʨʩʥʦʾ ʪʘ ʝʥʝʨʛʝʪʠʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ 

ʋʢʨʘʾʥʠ, ʧʦʩʠʣʝʥʦʾ ʪʠʤ, ʱʦ ʝʢʦʣʦʛʽʯʥʦ ʰʢʽʜʣʠʚʽ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʟʘʩʪʘʨʽʣʠʭ ʝʥʝʨʛʦʥʝʝʬʝʢʪʠʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʣʠʰʝ 

ʟʘʤʽʥʘ çʢʦʨʠʯʥʝʚʦʾè ʽʥʜʫʩʪʨʽʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ ʥʘ ʥʦʚʫ çʟʝʣʝʥʫè ʷʢ 

ʩʪʨʘʪʝʛʽʯʥʠʡ ʧʨʽʦʨʠʪʝʪ ʨʦʟʚʠʪʢʫ ʜʘʻ ʰʘʥʩ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʮʽʦʥʘʣʴʥʫ ʙʝʟʧʝʢʫ 

ʜʝʨʞʘʚʠ ʚ ʥʘʡʙʣʠʞʯʽ ʜʝʩʷʪʠʣʽʪʪʷ [11]. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ, ʧʝʨʰ ʟʘ ʚʩʝ, 

ʩʪʠʤʫʣʶʚʘʥʥʷ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʛʦʩʧʦʜʘʨʶʶʯʠʭ ʩʫʙôʻʢʪʽʚ ʫ ʚʧʨʦʚʘʜʞʝʥʥʽ 
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ʤʘʣʦʚʽʜʭʦʜʥʠʭ ʽ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʫ ʚʠʧʫʩʢʫ ʝʢʦʣʦʛʽʯʥʦ 

ʯʠʩʪʠʭ (çʟʝʣʝʥʠʭè) ʪʦʚʘʨʽʚ, ʫ ʧʦʰʠʨʝʥʥʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ [12]. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʨʠʥʢʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʪʫʪ ʜʦʚʝʜʝʪʴʩʷ ʧʦʻʜʥʫʚʘʪʠ ʟ 

ʜʝʨʞʘʚʥʠʤ ʪʘ ʤʽʞʥʘʨʦʜʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʉʘʤʝ 

ʜʝʨʞʘʚʘ ʤʘʻ ʩʬʦʨʤʫʚʘʪʠ ʥʦʚʽ ʝʢʦʥʦʤʽʯʥʽ ʫʤʦʚʠ ʚʝʜʝʥʥʷ ʙʽʟʥʝʩʫ, ʧʨʠʚʘʙʣʠʚʽ 

ʜʣʷ ʽʥʚʝʩʪʠʮʽʡ ʚ ʨʦʟʚʠʪʦʢ ʥʦʚʠʭ çʟʝʣʝʥʠʭè ʛʘʣʫʟʝʡ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ (çʦʟʝʣʝʥʝʥʥʷè) ʪʨʘʜʠʮʽʡʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ [11]. 

ʅʘʧʨʠʢʣʘʜ, çʦʟʝʣʝʥʝʥʥʷè ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʋʢʨʘʾʥʽ, ʽ ʧʝʨʰ ʟʘ 

ʚʩʝ ʛʦʩʧʦʜʘʨʩʪʚʘ ʜʨʽʙʥʠʭ ʚʣʘʩʥʠʢʽʚ, ʩʧʨʠʷʪʠʤʝ ʟʥʠʞʝʥʥʶ ʙʽʜʥʦʩʪʽ ʪʘ 

ʟʨʦʩʪʘʥʥʶ ʽʥʚʝʩʪʠʮʽʡ ʫ ʧʨʠʨʦʜʥʠʡ ʢʘʧʽʪʘʣ, ʚʽʜ ʷʢʦʛʦ ʪʘʢ ʟʘʣʝʞʘʪʴ ʙʽʜʥʽ 

ʚʝʨʩʪʚʠ ʥʘʩʝʣʝʥʥʷ ʚ ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ. çʆʟʝʣʝʥʝʥʥʷè ʩʝʢʪʦʨʘ ʜʨʽʙʥʠʭ 

ʬʝʨʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʧʘʛʘʥʜʠ ʽ ʧʦʰʠʨʝʥʥʷ ʤʝʪʦʜʽʚ ʚʝʜʝʥʥʷ ʩʪʘʣʦʛʦ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʤʦʞʝ ʩʪʘʪʠ ʝʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʟʙʽʣʴʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʦʚʦʣʴʩʪʚʘ, ʜʦʩʪʫʧʥʦʛʦ ʜʣʷ ʤʘʣʦʟʘʙʝʟʧʝʯʝʥʦʛʦ ʫʢʨʘʾʥʩʴʢʦʛʦ 

ʥʘʩʝʣʝʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ ʚʫʛʣʝʮʶ ʪʘ ʚʠʭʦʜʫ ʥʘ ʟʨʦʩʪʘʶʯʠʡ ʤʽʞʥʘʨʦʜʥʠʡ ʨʠʥʦʢ 

çʟʝʣʝʥʠʭè ʧʨʦʜʫʢʪʽʚ [1]. 

ʋ ʧʨʽʦʨʠʪʝʪʥʽ ʥʘʧʨʷʤʠ ʟʘʧʨʦʚʘʜʞʝʥʥʷ çʟʝʣʝʥʦʾ ʝʢʦʥʦʤʽʢʠè ʚ ʋʢʨʘʾʥʽ 

ʩʴʦʛʦʜʥʽ ʚʠʩʫʥʫʣʠʩʷ ʢʨʠʪʠʯʥʽ ʜʣʷ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʞʠʚʘʥʥʷ: 

ï ʟʤʝʥʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʝʥʝʨʛʦʥʦʩʽʾʚ; 

ï ʟʤʝʥʰʝʥʥʷ ʝʥʝʨʛʦ- ʽ ʨʝʩʫʨʩʦʚʠʪʨʘʪʥʦʩʪʽ ʝʢʦʥʦʤʽʢʠ (ʦʩʦʙʣʠʚʦ ʚ 

ʢʦʤʫʥʘʣʴʥʦʤʫ ʽ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʘʭ); 

ï ʟʤʽʥʠ ʚ ʩʪʨʫʢʪʫʨʽ ʝʢʦʥʦʤʽʢʠ ʥʘ ʢʦʨʠʩʪʴ ʤʘʣʦʨʝʩʫʨʩʦʚʠʪʨʘʪʥʠʭ ʛʘʣʫʟʝʡ. 

ʋ ʚʠʨʽʰʝʥʥʽ ʮʠʭ ʧʠʪʘʥʴ ʋʢʨʘʾʥʘ ʚʽʜʩʪʘʣʘ ʚʽʜ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥ ʥʘ 

ʧʦʥʘʜ 30 ʨʦʢʽʚ, ʚʦʥʘ ʣʠʰʝ ʟʘʨʘʟ ʧʝʨʝʞʠʚʘʻ ʝʥʝʨʛʝʪʠʯʥʫ ʢʨʠʟʫ, ʥʘ ʷʢʫ ʤʘʻ 

ʚʽʜʨʝʘʛʫʚʘʪʠ ʩʪʨʫʢʪʫʨʥʠʤʠ ʟʤʽʥʘʤʠ ʚ ʝʢʦʥʦʤʽʮʽ. ʅʘʪʦʤʽʩʪʴ ʚ ɭʚʨʦʧʽ, 

ʦʩʦʙʣʠʚʦ ʚ ʅʽʤʝʯʯʠʥʽ, ʟ ʧʦʯʘʪʢʫ 1980-ʭ ʨʨ. ʜʝʩʷʪʢʠ ʤʣ̔ɹ ʨ̫ʜʽʚ ʙʫʣʠ ʚʢʣʘʜʝʥʽ ʫ 

ʩʠʩʪʝʤʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʟ ʤʝʪʦʶ ʝʥʝʨʛʦ- ʽ ʨʝʩʫʨʩʦʟʙʝʨʝʞʝʥʥʷ (ʤʘʣʦʚʽʜʭʦʜʥʽ 

ʪʝʭʥʦʣʦʛʽʾ, ʨʝʮʠʢʣʽʥʛ, ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ, çʟʝʣʝʥʘ ʝʥʝʨʛʝʪʠʢʘè ï 

ʚʽʪʨʦʚʘ, ʩʦʥʷʯʥʘ, ʙʽʦʧʘʣʠʚʦ), ʩʪʚʦʨʝʥʽ ʝʢʦʥʦʤʽʯʥʽ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʤʝʭʘʥʽʟʤʠ 

ʽʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʽʥʩʪʠʪʫʪʘʤʠ ʾʭ ʧʽʜʪʨʠʤʢʠ. 

ɼʣʷ ʋʢʨʘʾʥʠ ʮʝ ʽ ʜʦʙʨʝ, ʽ ʧʦʛʘʥʦ ï ʜʦʙʨʝ ʪʦʤʫ, ʱʦ ʤʦʞʥʘ ʟʘʧʦʟʠʯʠʪʠ ʚʞʝ 

ʧʨʘʢʪʠʯʥʦ ʘʧʨʦʙʦʚʘʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʙʽʟʥʝʩ-ʤʦʜʝʣʽ ʪʘ ʩʬʦʨʤʫʚʘʪʠ (ʽʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʤʽʩʮʝʚʦʾ ʩʧʝʮʠʬʽʢʠ) ʘʥʘʣʦʛʽʯʥʽ ʽʥʩʪʠʪʫʪʠ, ʘ ʧʦʛʘʥʦ ʪʦʤʫ, ʱʦ ʮʝ 

ʜʦʚʝʜʝʪʴʩʷ ʨʦʙʠʪʠ ʥʘʚʟʜʦʛʽʥ, ʚ ʫʤʦʚʘʭ ʛʦʩʪʨʦʛʦ ʮʝʡʪʥʦʪʫ ʽ ʜʝʬʽʮʠʪʫ ʬʽʥʘʥʩʽʚ. 

ʊʦʜʽ ʷʢ ʩʚʽʪ (ʽ ʥʘʩ) ʥʘʟʜʦʛʘʥʷʶʪʴ ʥʦʚʽ ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ. 

ɯ ʚʞʝ ʚʩʪʠʛʣʠ çʥʘʣʦʤʘʪʠ ʜʨʦʚè, ʥʘʧʨʠʢʣʘʜ ʽʟ ʟʝʣʝʥʠʤ ʪʘʨʠʬʦʤ ʥʘ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ï ʚʽʥ ʝʢʦʥʦʤʽʯʥʦ ʥʝ ʦʙˇʨʫʥʪʦʚʘʥʠʡ, ʥʘʜʪʦ ʟʘʚʠʱʝʥʠʡ, ʘ 

ʙʘʟʦʚʠʡ ʪʘʨʠʬ ï ʟʘʥʠʞʝʥʠʡ; ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʜʠʩʢʨʠʤʽʥʫʻ ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚʘ, 

ʞʠʪʣʦʚʽ ʢʦʦʧʝʨʘʪʠʚʠ, ʤʘʣʠʡ ʽ ʩʝʨʝʜʥʽʡ ʙʽʟʥʝʩ [13], ʣʦʙʽʶʶʯʠ ʽʥʪʝʨʝʩʠ 

ʤʦʥʦʧʦʣʽʩʪʽʚ. ʅʝʦʙʭʽʜʥʦ ʤʠʪʪʻʚʦ ʚʽʜʤʽʥʠʪʠ ʚʩʽ ʟʘʢʦʥʦʜʘʚʯʦ-ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ 

ʦʙʤʝʞʝʥʥʷ ʽ ʟʘʙʦʨʦʥʠ ʜʣʷ ʟʘʧʨʦʚʘʞʝʥʥʷ çʟʝʣʝʥʦʾ ʝʥʝʨʛʝʪʠʢʠè (ʫ ʪ.ʯ. ʟʘ 

ʧʦʪʫʞʥʦʩʪʷʤʠ) ʜʣʷ ʚʩʽʭ. 

 

5. ʇʠʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʧʽʜʪʨʠʤʢʠ çʟʝʣʝʥʦʾ ʝʢʦʥʦʤʽʢʠè 

 

ɿʘʧʨʦʚʘʜʞʝʥʥʷ çʟʝʣʝʥʦʾ ʝʢʦʥʦʤʽʢʠè ʧʝʨʝʜʙʘʯʘʻ ʢʘʧʽʪʘʣʽʟʘʮʽʶ (ʤʦʥʝʪʠʟʘʮʽʶ) 

ʧʨʠʨʦʜʥʦʛʦ ʢʘʧʽʪʘʣʫ. ʅʘʡʚʘʞʯʝ ʙʫʜʝ ʢʘʧʽʪʘʣʽʟʫʚʘʪʠ ʝʢʦʣʦʛʽʯʥʽ ʨʝʩʫʨʩʠ, 

ʧʦʩʣʫʛʠ (ʽ ʪʦʚʘʨʠ) ï ʚ ʩʠʣʫ ʾʭ ʘʙʩʦʣʶʪʥʦʾ ʫʥʽʢʘʣʴʥʦʩʪʽ ʽ ʥʝʟʘʤʽʥʥʦʩʪʽ ʥʽʯʠʤ 

ʽʥʰʠʤ. ɼʦ ʨʝʯʽ, ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʮʽʻʾ ʪʝʤʘʪʠʢʠ ʚʞʝ ʟʜʽʡʩʥʶʶʪʴʩʷ ʚ ɯʥʩʪʠʪʫʪʽ 



~ 80 ~ 

 

 ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʝʢʦʥʦʤʽʮʽ, ˉ1, 2015 

 

ʝʢʦʥʦʤʽʢʠ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʅɸʅ ʋʢʨʘʾʥʠ, 

ʥʘʧʨʠʢʣʘʜ [14-16]. ɺ ʦʩʥʦʚʫ ʟʘʟʥʘʯʝʥʠʭ ʨʦʟʨʦʙʦʢ ʧʦʢʣʘʜʝʥʘ ʽʜʝʷ, ʱʦ 

ʧʨʠʨʦʜʥʽ ʨʝʩʫʨʩʠ ʜʦʮʽʣʴʥʦ ʢʘʧʽʪʘʣʽʟʫʚʘʪʠ ʽʟ ʧʦʜʘʣʴʰʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʦʪʝʥʮʽʘʣʫ ʢʘʧʽʪʘʣʽʟʘʮʽʾ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʨʘʚʝʜʣʠʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʧʨʠʙʫʪʢʽʚ 

ʚʽʜ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʤʽʞ ʜʝʨʞʘʚʦʶ, ʪʝʨʠʪʦʨʽʘʣʴʥʦʶ ʛʨʦʤʘʜʦʶ ʪʘ 

ʽʥʚʝʩʪʦʨʦʤ (ʘʙʦ ʚʣʘʩʥʠʢʦʤ) ʦʩʥʦʚʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʨʝʘʣʽʟʫʶʪʴ ʧʨʦʮʝʩ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. 

ʄʘʻʤʦ ʧʨʠʨʦʜʥʫ ʤʦʥʦʧʦʣʽʶ, ʱʦ ʫʪʨʫʜʥʶʻ ʛʨʦʰʦʚʫ ʦʮʽʥʢʫ ʝʢʦʣʦʛʽʯʥʠʭ 

ʨʝʩʫʨʩʽʚ ʽ ʧʦʩʣʫʛ ʽʥʩʪʨʫʤʝʥʪʘʤʠ çʚʽʣʴʥʦʛʦè ʨʠʥʢʫ. ʇʨʠʨʦʜʥʘ ʤʦʥʦʧʦʣʽʷ 

ʤʦʞʝ ʙʫʪʠ ʦʙʤʝʞʝʥʘ ʥʘ ʦʩʥʦʚʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʽʥʘʥʩʦʚʦʛʦ ʤʝʭʘʥʽʟʤʫ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʫ ʥʘʧʨʷʤʽ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʪʘ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʜʞʝʨʝʣ ʬʽʥʘʥʩʫʚʘʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʜʣʷ ʮʴʦʛʦ ʫʤʦʚ ʰʣʷʭʦʤ 

ʚʽʜʧʦʚʽʜʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʬʽʥʘʥʩʦʚʠʭ ʚʽʜʥʦʩʠʥ [16, ʩ. 253]. 

ɻʨʦʰʦʚʘ ʦʮʽʥʢʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʝʬʝʢʪʫ ʤʘʻ ʩʧʠʨʘʪʠʩʷ ʥʘ ʥʦʚʽʪʥʽ ʽʜʝʾ 

ʢʘʧʽʪʘʣʽʟʘʮʽʾ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʷʢ-ʪʦ: ʩʝʢôʶʪʠʨʠʟʘʮʽʷ (ʚʽʜʜʽʣʝʥʥʷ 

ʬʽʥʘʥʩʦʚʦʾ ʩʢʣʘʜʦʚʦʾ ʚʽʜ ʚʠʨʦʙʥʠʯʦʾ), ʢʦʨʧʦʨʘʪʠʟʘʮʽʷ, ʽʥʩʪʠʪʫʮʽʦʥʘʣʽʟʘʮʽʷ 

ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʠʭ ʚʽʜʥʦʩʠʥ ʫ ʬʽʥʘʥʩʦʚʽʡ ʧʣʦʱʠʥʽ, ʪʦʱʦ. ʊʨʘʜʠʮʽʡʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʘʜʘʩʪʨʦʚʽ ʦʮʽʥʢʠ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʠʭ ʚʽʜʥʦʩʠʥ, ʦʜʥʘʢ 

ʯʝʨʝʟ çʧʦʝʣʝʤʝʥʪʥʽʩʪʴè ʾʭ ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʘʟʠ 

ʨʠʥʢʫ ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʩʣʫʛ. ʇʦʪʨʝʙʫʻʤʦ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʚʨʘʭʫʚʘʥʥʷ 

ʝʢʦʥʦʤʽʯʥʠʭ ʚʟʘʻʤʦʜʽʡ ʚ ʩʠʩʪʝʤʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ.  

ɼʣʷ ʮʴʦʛʦ ʚ ʦʩʥʦʚʫ ʩʫʯʘʩʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʨʘʮʽʦʥʘʣʴʥʦʛʦ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʧʦʥʫʻʪʴʩʷ ʧʦʢʣʘʩʪʠ ʨʝʥʪʥʽ ʚʽʜʥʦʩʠʥʠ, ʨʝʟʫʣʴʪʘʪʠ 

ʛʨʦʰʦʚʦʾ ʦʮʽʥʢʠ ʘʩʠʤʽʣʷʮʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʚʠʷʚʣʝʥʽ ʚʟʘʻʤʦʟʘʣʝʞʥʦʩʪʽ ʤʽʞ 

ʨʠʥʢʦʚʦʶ ʚʘʨʪʽʩʪʶ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʾʭ ʩʦʮʽʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ, ʪʦʙʪʦ ʪʝ, 

ʱʦ ʩʪʘʥʦʚʠʪʴ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʫ ʩʢʣʘʜʦʚʫ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʝʢʦʣʦʛʽʯʥʦ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʨʦʟʚʠʪʢʫ. 

ɺ ʘʩʧʝʢʪʽ ʬʦʨʤʘʣʽʟʘʮʽʾ ʟʘʟʥʘʯʝʥʠʭ ʧʠʪʘʥʴ ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʥʫʪʠ 

ʧʨʦʙʣʝʤʘʪʠʢʫ ʢʦʨʝʢʪʥʦʛʦ ʚʨʘʭʫʚʘʥʥʷ ʟʘʧʦʜʽʷʥʦʾ ʰʢʦʜʠ ʚʥʘʩʣʽʜʦʢ 

ʥʝʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʘʙʦ ʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʚ ʮʽʣʦʤʫ. ɰʾ ʯʘʩʪʢʦʚʝ ʚʠʨʽʰʝʥʥʷ ʤʦʞʝ ˇʨʫʥʪʫʚʘʪʠʩʷ ʥʘ ʧʽʜʭʦʜʽ 

çʦʮʽʥʢʘ ʚʽʜ ʟʚʦʨʦʪʥʦʛʦè ï ʯʝʨʝʟ ʚʨʘʭʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʰʢʦʜʠ ʚʽʜ 

ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʟʦʢʨʝʤʘ: 

ï ʧʦʪʦʯʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʚʪʨʘʪ (ʟʙʠʪʢʽʚ) ʚʽʜ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʦʪʝʥʮʽʡʥʦ 

ʥʝʙʝʟʧʝʯʥʠʭ ʦʙôʻʢʪʽʚ (ʇʅʆ) ʫ ʰʪʘʪʥʦʤʫ ʨʝʞʠʤʽ; 

ï ʝʢʦʣʦʛʽʯʥʠʭ ʚʪʨʘʪ ʚʽʜ ʪʝʭʥʦʛʝʥʥʠʭ ʘʚʘʨʽʡ ʪʘ ʩʧʨʠʯʠʥʝʥʠʭ ʥʠʤʠ 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ (ʅʉ), ʱʦ ʚʽʜʙʫʣʠʩʷ; 

ï ʧʦʪʝʥʮʽʡʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʚʪʨʘʪ ʚʽʜ ʤʘʢʩʠʤʘʣʴʥʠʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʘʚʘʨʽʡ 

ʥʘ ʇʅʆ. 

ʆʜʥʽʻʶ ʟ ʧʝʨʰʠʭ ʩʧʨʦʙ ʨʝʛʽʦʥʘʣʴʥʦʾ ʦʮʽʥʢʠ ʧʦʪʦʯʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʚʪʨʘʪ, 

ʩʧʨʠʯʠʥʝʥʠʭ ʢʦʤʫʥʘʣʴʥʠʤ ʛʦʩʧʦʜʘʨʩʪʚʦʤ ʋʢʨʘʾʥʠ, ʤʦʞʫʪʴ ʙʫʪʠ ʤʝʪʦʜʠʯʥʽ 

ʨʦʟʨʦʙʢʠ ɺ.ʆ. ʊʨʦʬʠʤʯʫʢ [17] ʱʦʜʦ ʾʭ ʨʦʟʨʘʭʫʥʢʫ ʜʣʷ ʤʽʩʮʴ ʚʠʜʘʣʝʥʥʷ 

ʚʽʜʭʦʜʽʚ (ʟʚʘʣʠʱ ʽ ʧʦʣʽʛʦʥʽʚ, ʄɺɺ) ʥʘ ʦʩʥʦʚʽ ʙʘʣʘʥʩʦʚʦʾ ʤʦʜʝʣʽ ʽʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʥʦʨʤʘʪʠʚʽʚ ʢʦʤʧʝʥʩʘʮʽʡʥʠʭ ʚʠʧʣʘʪ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ 

ɺ.ʉ. ʄʽʱʝʥʢʦ ʽ ɻ.ʇ. ɺʠʛʦʚʩʴʢʦʶ [18]. ʑʦʜʦ ʤʽʩʮʴ ʚʠʜʘʣʝʥʥʷ ʚʽʜʭʦʜʽʚ (ʄɺɺ) 

ʤʝʪʦʜʠʯʥʽ ʨʦʟʨʦʙʢʠ ɺ.ʆ. ʊʨʦʬʠʤʯʫʢ ʟʚʦʜʷʪʴʩʷ ʜʦ ʥʘʩʪʫʧʥʠʭ ʤʽʨʢʫʚʘʥʴ. ʅʘ 

ʦʙôʻʢʪʦʚʦʤʫ (ʣʦʢʘʣʴʥʦʤʫ) ʨʽʚʥʽ ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʜʘʥʠʭ ʜʣʷ ʦʮʽʥʢʠ 

ʝʢʦʣʦʛʽʯʥʠʭ ʟʙʠʪʢʽʚ ʚʽʜ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʟʚʘʣʠʱ (ʧʦʣʽʛʦʥʽʚ) ʧʨʦʤʠʩʣʦʚʠʭ ʽ 
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ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʤʘʶʪʴ ʙʫʪʠ ʝʢʦʣʦʛʽʯʥʽ ʧʘʩʧʦʨʪʠ ʪʘʢʠʭ ʦʙôʻʢʪʽʚ 

(ʄɺɺ). 

ʇʦʪʝʥʮʽʡʥʽ ʟʙʠʪʢʠ ʚʽʜ ʧʦʣʽʛʦʥʫ ʧʨʦʧʦʥʫʻʪʴʩʷ ʦʮʽʥʶʚʘʪʠ ʟʘ ʪʨʴʦʤʘ 

ʩʮʝʥʘʨʽʷʤʠ: ʚʽʜ ʧʦʩʪʽʡʥʠʭ (ʬʦʥʦʚʠʭ) ʚʠʢʠʜʽʚ ʚ ʘʪʤʦʩʬʝʨʫ CH4 ʪʘ H2S, ʷʢ 

ʟʙʠʪʦʢ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ (ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʪʘ 

ʚʨʦʞʘʡʥʦʩʪʽ); ʚʽʜ ʧʦʩʪʽʡʥʦʛʦ (ʬʦʥʦʚʦʛʦ) ʟʘʙʨʫʜʥʝʥʥʷ ʜʨʫʛʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ 

ʛʦʨʠʟʦʥʪʫ NH4, NO3, ʩʦʣʷʤʠ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʽʟ ʬʽʣʴʪʨʘʪʫ ʧʦʣʽʛʦʥʫ ʪʘ 

ʧʦʥʘʜʥʦʨʤʘʪʠʚʥʦʛʦ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʫ ʰʘʭʪʥʠʭ ʢʦʣʦʜʷʟʷʭ ʥʘʚʢʦʣʠʰʥʽʭ 

ʩʽʣ; ʘʚʘʨʽʡʥʠʡ ʟʙʠʪʦʢ ʫ ʨʘʟʽ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʛʦ ʟʘʣʧʦʚʦʛʦ ʩʢʠʜʫ 

ʟʘʙʨʫʜʥʝʥʠʭ ʩʪʦʢʽʚ ʽʟ ʩʪʘʚʢʘ-ʥʘʢʦʧʠʯʫʚʘʯʘ (ʧʝʨʝʣʠʚ ʯʝʨʝʟ ʛʨʝʙʣʶ, ʧʦ-ʧʝʨʰʝ, 

ʥʘʚʝʩʥʽ ʧʽʜ ʯʘʩ ʘʥʦʤʘʣʴʥʦ ʚʠʩʦʢʦʾ ʧʦʚʝʥʽ ï ʰʚʠʜʢʦʛʦ ʪʘʥʝʥʥʷ ʩʥʽʛʽʚ; ʧʦ-

ʜʨʫʛʝ, ʚʣʽʪʢʫ-ʚʦʩʝʥʠ ʯʝʨʝʟ ʘʥʦʤʘʣʴʥʦ ʚʠʩʦʢʽ ʟʣʠʚʦʚʽ ʦʧʘʜʠ). 

ʆʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʝʢʦʣʦʛʽʯʥʦʾ ʰʢʦʜʠ ʚʽʜ ʄɺɺ ʚ ʋʢʨʘʾʥʽ ʻ ʟʘʙʨʫʜʥʝʥʥʷ 

ʨ̌ʫʥʪʦʚʠʭ ʚʦʜ. ɺʽʜʧʦʚʽʜʥʦ, ʢʣʶʯʦʚʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʣʷ ʦʮʽʥʢʠ ʟʙʠʪʢʽʚ ʚʽʜ 

ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʻ ʄ ̔(ʤʘʩʘ ʽ-ʾ ʩʢʠʥʫʪʦʾ ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥʠ, 

ʢʛ), F (ʧʣʦʱʘ ʟʘʙʨʫʜʥʝʥʥʷ, ʤ
2
), m (ʩʝʨʝʜʥʷ ʧʦʪʫʞʥʽʩʪʴ ʟʘʙʨʫʜʥʝʥʦʾ ʯʘʩʪʠʥʠ 

ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ, ʤ), na (ʘʢʪʠʚʥʘ ʧʦʨʠʩʪʽʩʪʴ ʚʦʜʦʥʘʩʠʯʝʥʦʾ ʪʦʚʱʽ, 

ʯʘʩʪʢʠ ʦʜʠʥʠʮʽ). ʇʨʠʯʦʤʫ ʜʦʙʫʪʦʢ F Ĭ m Ĭ na ʚʠʟʥʘʯʘʻ ʦʙôʻʤ ʟʘʙʨʫʜʥʝʥʠʭ 

ˇʨʫʥʪʦʚʠʭ ʚʦʜ (ʤ
3
). ɺʠʭʦʜʷʯʠ ʽʟ ʩʧʝʮʠʬʽʢʠ ʟʘʙʨʫʜʥʝʥʥʷ ʨ̌ʫʥʪʦʚʠʭ ʚʦʜ 

ʟʚʘʣʠʱʘʤʠ ʽ ʧʦʣʽʛʦʥʘʤʠ, ʬʽʟʠʯʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʷʢʦʛʦ ʻ ʧʨʦʩʦʯʫʚʘʥʥʷ 

ʫʪʚʦʨʶʚʘʥʦʛʦ ʧʽʜ ʯʘʩ ʩʢʣʘʜʫʚʘʥʥʷ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ (ʊʇɺ) 

ʬʽʣʴʪʨʘʪʫ, ʤʘʩʫ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ 

ʣʠʰʝ ʥʘ ʦʩʥʦʚʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʫ ʬʽʣʴʪʨʘʪʽ (ʤʛ/ʜʤ
3
) ʪʘ ʦʙôʻʤʫ 

ʫʪʚʦʨʶʚʘʥʦʛʦ ʬʽʣʴʪʨʘʪʫ (ʪʠʩ. ʤ
3
).  

ɿʘʛʘʣʴʥʠʡ ʧʦʪʝʥʮʽʡʥʠʡ ʟʙʠʪʦʢ ʚʽʜ ʨʦʟʤʽʱʝʥʥʷ ʽ ʥʘʢʦʧʠʯʝʥʥʷ ʚʽʜʭʦʜʽʚ ʥʘ 

ʧʝʚʥʫ ʜʘʪʫ ʧʨʦʧʦʥʫʻʤʦ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʟʘ ʢʫʤʫʣʷʪʠʚʥʦʶ ʤʦʜʝʣʣʶ 

ʥʘʢʦʧʠʯʝʥʥʷ ʨʠʟʠʢʽʚ ʟʘ ʚʩʽ ʧʦʧʝʨʝʜʥʽ ʨʦʢʠ ʽʩʥʫʚʘʥʥʷ ʧʦʣʽʛʦʥʫ ʷʢ ʟʨʦʩʪʘʶʯʫ 

ʩʫʤʫ ʟʙʠʪʢʽʚ ʚʽʜ ʨʦʟʤʽʱʝʥʥʷ ʚʽʜʭʦʜʽʚ ʧʣʶʩ ʟʙʠʪʦʢ ʚʽʜ ʥʘʢʦʧʠʯʝʥʥʷ ʚʽʜʭʦʜʽʚ 

ʥʘ ʮʶ ʜʘʪʫ. ɸʥʘʣʦʛʽʯʥʦ ï ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ, ʷʢ ʩʫʤʘ ʦʙôʻʢʪʦʚʠʭ ʟʙʠʪʢʽʚ. 

Oʮʽʥʶʚʘʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʝʢʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʟʙʠʪʢʽʚ ʚʽʜ ʥʘʢʦʧʠʯʝʥʥʷ ʽ 

ʟʙʝʨʽʛʘʥʥʷ ʚʽʜʭʦʜʽʚ ʟʘ ʚʝʩʴ ʧʨʦʝʢʪʥʠʡ ʧʝʨʽʦʜ ʽʩʥʫʚʘʥʥʷ ʧʦʣʽʛʦʥʫ (ʟʘʛʘʣʴʥʽ 

ʧʨʦʝʢʪʥʽ ʝʢʦʣʦʛʽʯʥʽ ʟʙʠʪʢʠ Ldr ) ʜʦʮʽʣʴʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

Ldr = Wi Ĭ ʫn Ĭ (k1+k2) + Wi Ĭ ʫn Ĭ 0,1, (1) 

 

ʜʝ:  Wi ï ʧʨʦʝʢʪʥʠʡ ʦʙʩʷʛ ʚʠʜʘʣʝʥʥʷ ʚʽʜʭʦʜʽʚ; 

ʫn ï ʥʦʨʤʘʪʠʚ ʦʮʽʥʢʠ ʟʙʠʪʢʽʚ ʜʣʷ ʊʇɺ; 

k1, k2 ï ʧʽʜʚʠʱʫʶʯʽ ʢʦʝʬʽʮʽʻʥʪʠ. 

ɼʣʷ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʥʦʨʤʘʪʠʚʽʚ ʟʥʘʯʝʥʥʷ Ldr (ʧʨʦʝʢʪʥʠʡ ʦʙʩʷʛ ʟʙʠʪʢʽʚ) 

ʤʦʞʥʘ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʷʢ ʛʨʘʥʠʯʥʫ ʚʝʣʠʯʠʥʫ ʤʽʥʽʤʘʣʴʥʦʾ, ʩʝʨʝʜʥʴʦʾ ʪʘ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʦʮʽʥʢʠ ʽ ʨʦʟʛʣʷʜʘʪʠ ʚ ʢʦʥʪʝʢʩʪʽ ʫʤʦʚʥʦ ʧʨʠʡʥʷʪʥʦʛʦ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʟʙʠʪʢʫ ʜʣʷ ʮʴʦʛʦ ʧʦʣʽʛʦʥʫ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʚʚʝʩʪʠ ʢʦʝʬʽʮʽʻʥʪ 

ʫʤʦʚʥʦʾ ʧʨʠʡʥʷʪʥʦʩʪʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʟʙʠʪʢʫ Kp (ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʦʮʽʥʢʠ 

ʟʘʛʘʣʴʥʠʭ ʟʙʠʪʢʽʚ ʥʘ ʜʘʪʫ ʜʦ ʧʨʦʝʢʪʥʦʛʦ ʦʙʩʷʛʫ ʟʙʠʪʢʽʚ ʟʘ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʧʦʣʽʛʦʥʫ): 

Kp = 
dr

SV

L

L
t

S
, 

 

(2) 
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ʜʝ 
tSVLS  ï ʥʘʢʦʧʠʯʝʥʠʡ ʦʙʩʷʛ ʝʢʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʟʙʠʪʢʽʚ ʥʘ ʨʽʢ t. 

ʗʢ ʚʘʞʣʠʚʽ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʽʥʜʠʢʘʪʦʨʠ ʜʦʮʽʣʴʥʦ ʪʘʢʦʞ ʨʦʟʨʘʭʦʚʫʚʘʪʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʠʥʘʤʽʢʠ ʥʘʢʦʧʠʯʝʥʥʷ ʚʽʜʭʦʜʽʚ ʥʘ ʧʦʣʽʛʦʥʽ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʯʘʩʫ ʧʝʨʝʚʠʱʝʥʥʷ ʧʨʠʡʥʷʪʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʟʙʠʪʢʫ.  

ɽʢʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʭʦʜʽʚ ʽʟ ʟʤʝʥʰʝʥʥʷ ʦʙʩʷʛʽʚ 

ʚʠʚʝʟʝʥʥʷ ʚʽʜʭʦʜʽʚ ʥʘ ʧʝʚʥʠʡ ʧʦʣʽʛʦʥ ʤʦʞʝ ʙʫʪʠ ʦʮʽʥʝʥʘ ʷʢ ʚʽʜʥʦʰʝʥʥʷ 

ʨʽʟʥʠʮʽ ʚʝʣʠʯʠʥ ʩʝʨʝʜʥʴʦʾ ʦʮʽʥʢʠ ʧʦʪʝʥʮʽʡʥʠʭ ʝʢʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʟʙʠʪʢʽʚ 

ʙʝʟ ʽ ʚ ʨʘʟʽ ʨʝʘʣʽʟʘʮʽʾ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʭʦʜʽʚ ʜʦ ʚʠʪʨʘʪ ʥʘ ʪʘʢʽ ʟʘʭʦʜʠ (ʧʨʦʪʷʛʦʤ 

ʜʦ ʟʘʢʽʥʯʝʥʥʷ ʧʨʦʝʢʪʥʦʛʦ ʧʝʨʽʦʜʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʦʣʽʛʦʥʫ). ɼʣʷ ʤʽʩʮʴ 

ʚʠʜʘʣʝʥʥʷ ʪʚʝʨʜʠʭ ʚʽʜʭʦʜʽʚ ʽʩʥʫʻ ʥʘʛʘʣʴʥʘ ʧʦʪʨʝʙʘ ʫ ʨʦʟʚʠʪʢʫ 

ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʜʣʷ ʦʮʽʥʢʠ ʧʦʪʝʥʮʽʡʥʠʭ ʝʢʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʟʙʠʪʢʽʚ ʚʽʜ 

ʘʚʘʨʽʡ ʥʘ ʪʘʢʠʭ ʦʙôʻʢʪʘʭ ʟʘ ʥʘʡʙʽʣʴʰ ʽʤʦʚʽʨʥʠʤʠ ʩʮʝʥʘʨʽʷʤʠ. ɼʣʷ ʤʽʩʮʴ 

ʚʠʜʘʣʝʥʥʷ ʊʇɺ ʾʭ ʱʦʥʘʡʤʝʥʰʝ ʜʚʘ: ʘʚʘʨʽʡʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ 

ʪʘ ʘʚʘʨʽʡʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʟʝʤʝʣʴ ʽ ʨ̌ʫʥʪʦʚʠʭ ʚʦʜ ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ. 

ɽʢʦʣʦʛʽʯʥʽ ʚʪʨʘʪʠ ʚʽʜ ʨʝʘʣʽʟʦʚʘʥʠʭ ʪʘ ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʣʠʚʠʭ ʪʝʭʥʦʛʝʥʥʠʭ 

ʘʚʘʨʽʡ ʥʘ ʇʅʆ ʤʦʞʫʪʴ ʙʫʪʠ ʦʮʽʥʝʥʽ ʥʘ ʦʩʥʦʚʽ ʜʝʱʦ ʚʜʦʩʢʦʥʘʣʝʥʦʾ ʤʝʪʦʜʠʢʠ 

ʄʅʉ [19], ʨʦʟʨʦʙʣʝʥʦʾ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ɭ.ɺ. ʍʣʦʙʠʩʪʦʚʘ [20]. ʉʫʪʴ 

ʤʝʪʦʜʠʯʥʠʭ ʨʦʟʨʦʙʦʢ ɭ.ɺ. ʍʣʦʙʠʩʪʦʚʘ ʟʚʦʜʠʪʴʩʷ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʽʚ 

ʟʘʧʦʜʽʷʥʦʾ ʰʢʦʜʠ ʚʥʘʩʣʽʜʦʢ ʧʦʨʫʰʝʥʴ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʘʙʦ 

ʬʘʢʪʠʯʥʦʾ ʟʤʽʥʠ ʣʘʥʜʰʘʬʪʥʦʾ ʮʽʣʽʩʥʦʩʪʽ ʚʥʘʩʣʽʜʦʢ ʥʘʜʟʚʠʯʘʡʥʦʾ ʧʦʜʽʾ ʥʘ 

ʦʩʥʦʚʽ ʥʦʨʤʘʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʨʦʟʨʘʭʫʥʢʫ ʟʘʧʦʜʽʷʥʦʾ ʰʢʦʜʠ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʧʦʧʨʘʚʦʯʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʨʽʚʝʥʴ ʚʨʘʟʣʠʚʦʩʪʽ ʪʝʨʠʪʦʨʽʾ, 

ʥʘʷʚʥʽʩʪʴ ʨʽʟʥʦʛʦ ʪʠʧʫ ʧʦʩʝʣʝʥʴ, ʨʽʜʢʽʩʥʠʭ ʚʠʜʽʚ ʬʣʦʨʠ ʪʘ ʬʘʫʥʠ ʪʦʱʦ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʥʘʤʠ ʧʽʜʭʽʜ ʨ̌ʫʥʪʫʻʪʴʩʷ ʥʘ ʨʝʢʦʤʝʥʜʘʮʽʷʭ, 

ʦʧʨʘʮʴʦʚʘʥʠʭ ʆʆʅ ʥʘ ʩʘʤʽʪʽ ʚ ʁʦʛʘʥʥʝʩʙʫʨʟʽ (2002 ʨ.), ʱʦʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʝʢʦʥʦʤʽʯʥʦʾ ʮʽʥʥʦʩʪʽ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ. ɿʛʽʜʥʦ ʟ ʥʠʤʠ, ʧʦʚʥʘ ʢʦʨʠʩʥʘ ʮʽʥʥʽʩʪʴ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʝʩʫʨʩʫ ʚʠʟʥʘʯʘʪʠʤʝʪʴʩʷ ʮʽʥʦʶ ʚʠʙʦʨʫ (ʤʦʞʣʠʚʦʩʪʽ ʡʦʛʦ 

ʚʠʢʦʨʠʩʪʘʪʠ) ʪʘ ʮʽʥʦʶ ʜʦʩʪʫʧʫ ʜʦ ʪʘʢʦʛʦ ʚʠʙʦʨʫ ʚ ʧʝʚʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ, ʱʦ 

ʽʥʪʝʛʨʘʣʴʥʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʛʦʪʦʚʥʽʩʪʶ ʩʫʩʧʽʣʴʩʪʚʘ ʧʣʘʪʠʪʠ ʟʘ ʟʙʝʨʝʞʝʥʥʷ 

ʜʦʚʢʽʣʣʷ [21, c. 267-268]. ʆʜʥʘʢ, ʦʙôʻʢʪʠʚʽʟʘʮʽʷ ʪʘʢʦʾ ʦʮʽʥʢʠ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ 

ʨʽʚʥʽ ʧʦʪʨʝʙʫʚʘʪʠʤʝ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʛʥʦʟʦʚʘʥʦʾ ʮʽʥʠ, ʷʢʫ ʱʦʥʘʡʤʝʥʰʝ 

ʜʦʚʝʜʝʪʴʩʷ ʟʘʧʣʘʪʠʪʠ ʩʫʩʧʽʣʴʩʪʚʫ ʚ ʨʘʟʽ ʢʽʥʮʝʚʦʾ ʜʝʛʨʘʜʘʮʽʾ ʜʦʚʢʽʣʣʷ ʫ 

ʧʝʚʥʦʤʫ ʨʝʛʽʦʥʽ, ʩʭʝʤʫ ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʾ ʤʠ ʡ ʧʨʦʧʦʥʫʻʤʦ (ʨʠʩ. 1). 

ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʪʘʢʦʾ ʦʮʽʥʢʠ ʧʝʨʝʜʙʘʯʘʻ ʚʠʟʥʘʯʝʥʥʷ ʦʙʩʷʛʽʚ ʟʙʠʪʢʽʚ 

ʜʣʷ ʢʦʞʥʦʛʦ ʪʠʧʫ ʥʘʜʟʚʠʯʘʡʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ (ʅʉ ʧʨʠʨʦʜʥʦʛʦ, 

ʪʝʭʥʦʛʝʥʥʦʛʦ, ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʪʦʱʦ): 

ï ʟʘ ʚʠʜʘʤʠ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʨʝʮʠʧʽʻʥʪʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ: 

ʚʦʜʘ, ʧʦʚʽʪʨʷ, ʟʝʤʣʷ, ʣʶʜʠʥʘ, ʪʝʨʠʪʦʨʽʾ ʩʧʝʮʽʘʣʴʥʦʛʦ ʩʪʘʪʫʩʫ (ʟʦʢʨʝʤʘ, 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ) ʪʦʱʦ; 

ï ʟʘ ʚʠʜʘʤʠ ʦʙôʻʢʪʦʚʠʭ ʨʝʮʠʧʽʻʥʪʽʚ (ʦʙôʻʢʪʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, 

ʧʨʦʤʠʩʣʦʚʽ, ʞʠʪʣʦʚʽ, ʪʨʘʥʩʧʦʨʪʥʽ ʪʘ ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʦʱʦ); 

ï ʟʘ ʚʠʜʘʤʠ ʰʢʦʜʠ ʜʣʷ ʣʶʜʝʡ, ʩʚʽʡʩʴʢʠʭ ʪʚʘʨʠʥ, ʫʤʦʚ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 

(ʷʢʽ ʥʝ ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʚʠʱʝʥʘʟʚʘʥʽ ʢʘʪʝʛʦʨʽʾ); 

ï ʟʘ ʚʠʜʘʤʠ ʰʢʦʜʠ ʜʣʷ ʨʝʛʽʦʥʫ ʚ ʮʽʣʦʤʫ ʯʝʨʝʟ ʩʠʥʝʨʛʝʪʠʯʥʽ, ʢʘʩʢʘʜʥʽ ʪʘ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʽ ʝʬʝʢʪʠ; 

ï ʟʘ ʚʠʜʘʤʠ ʰʢʦʜʠ ʜʣʷ ʽʤʽʜʞʝʚʠʭ ʪʘ ʥʝʤʘʪʝʨʽʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʫʩʧʽʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʾ. 
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ʈʠʩʫʥʦʢ 1 ï ɯʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʥʘʣʽʟʫ ʟʙʠʪʢʽʚ ʚʽʜ  

ʨʝʘʣʽʟʘʮʽʾ ʝʢʦʣʦʛʽʯʥʠʭ ʟʘʛʨʦʟ ʚ ʘʩʧʝʢʪʽ ʨʦʟʚʠʪʢʫ çʟʝʣʝʥʦʾ ʝʢʦʥʦʤʽʢʠè 

 

ʈʦʟʨʘʭʫʥʦʢ ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘ ʥʦʨʤʘʪʠʚʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʽ ʝʢʩʧʝʨʪʥʠʤʠ 

ʦʮʽʥʢʘʤʠ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʥʘʪʫʨʥʠʭ ʽ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʦʱʦ ʽʟ ʥʘʩʪʫʧʥʠʤ ʤʦʜʝʣʶʚʘʥʥʷʤ 

ʦʮʽʥʢʠ ʟʘ ʦʙôʻʢʪʘʤʠ, ʱʦ ʟʘʟʥʘʣʠ ʟʙʠʪʢʽʚ. ʊʫʪ ʩʪʘʥʫʪʴ ʚ ʥʘʛʦʜʽ ʤʦʜʝʣʽ: 

ʧʨʷʤʦʛʦ ʪʘ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʛʦ ʚʟʘʻʤʦʚʧʣʠʚʫ ʝʢʦʥʦʤʽʯʥʠʭ ʽ ʝʢʦʣʦʛʽʯʥʠʭ 


