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Abstract 
Vacuum ion-plasma sputtering is the final stage in the construction of a component. 

АТЭС ТЭĶs СОХЩ К МШКЭТЧР ШЮЭ ШП ЦОЭКХ, КХХШв Шr К МСОЦТМКХ МШЦЩШЮЧН Тs ПШrЦОН, аСТМС СОХЩs ЭШ 
protect the surface of a component and the component itself from hostile environments. 
One example, where this type of coating is used, are blades of gas turbines, elements of the 
combustion chamber, and adjustable nozzles of turboshaft. For example: in modern turboshaft 
the temperature of gas before the turbine goes up to 1700C0. Achieving such temperatures 
was made possible, thanks to manufacturing the components of a turboshaft out of heat-
rОsТsЭКЧЭ ЦКЭОrТКХs КЧН МШШХТЧР ШП ТЭĶs ОХОЦОЧЭs. AЧ ОЧРТЧОĶs ШЩОrКЭТШЧКХ rОХТКЛТХТЭв КЧН 
economy depend on adequate functioning of the combustion chamber. 

Use of ion-plasma sputtering, together with application of nickel, chrome, aluminum, 
yttrium and other allowed for longer lifetimes of a turboshaft. 
But is there a way to use this method for opposite purposes? 
For example, to fight icing of the surface of an aircraft? 
TСТs Тs ЭСО РШКХ, аСТМС rОsОКrМСОrs ТЧ К ЩrШУОМЭ, МКХХОН “MЮХЭТПЮЧМЭТШЧКХ NКЧШsЭrЮМЭЮrОН 
ωШКЭТЧРs ПШr AТrМrКПЭ SЭrЮМЭЮrОs (NANOωOAIRS)” sОЭ ПШr ЭСОЦsОХЯОs. 
 

Introduction 
Icing of surfaces of aircraft structures causes deterioration of aerodynamic properties 

and may become a reason of flight accident or even catastrophe. To prevent and eliminate 
icing many methods are used, for example spraying the surface of aircraft structures with 
various liquids and application of anti-icing systems. There are different types of anti-icing 
systems like mechanical, chemical and thermal (air-thermal and electrothermal). 
The most common are electrical thermal anti-icing systems. 

The possibility of using the coating as an element of the anti-icing system was tested 
in this research. Aircraft parts are coated with various methods. One of these methods is 
vacuum ion-plasma coating. 

Vacuum ion-plasma spraying is the final stage of part manufacturing. Using this 
method, the product can be coated with a metal, alloy or chemical compound that helps to 
protect the surface of the part and the part itself from the effects of corrosive environments 
[1,2].  

Vacuum ion-plasma spraying is the final stage of part manufacturing. Using this 
method, the product can be coated with a metal, alloy or chemical compound that helps to 
protect the surface of the part and the part itself from the effects of corrosive environments. 
One of the examples of the use of this type of coating are gas turbine blades, elements of the 
combustion chamber, parts of the adjustable exhaust section that are used in aircraft gas 
turbine engines [3-6]. In modern gas turbine engines, the air temperature in front of the 
turbine is up to 17000ɋ. Such a high temperatures became possible due to solving two 
problems- manufacture of gas turbine engine parts from heat-resistant materials and 
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additional cooling of its elements. The operational reliability and economy of the engine 
depends on the normal operation of the combustion chamber. Applying of ion-plasma coating, 
with using materials like nickel, chromium, aluminum, titanium, zirconium, etc., made it 
possible to increase the service life of gas turbine engine. 
Applying of ion-plasma coating, with using materials like nickel, chromium, aluminum, 
titanium, zirconium, yttrium etc., made it possible to increase the service life of gas turbine 
engine. 

Objectives of the Multifunctional Nanostructured Coatings for Aircraft Structures 
(NANOCOAIRS) project are: development of technology for obtaining nanostructured 
multicomponent anti-icing coatings; managing an experimental research of the qualitative 
characteristics of the created coatings; research of anti-icing properties of the coating on 
samples of aircraft structures. 

The anti-icing resistance of multilayer coatings to various substances (mainly water 
drops) was researched. Coatings cannot be researched by themselves separately. For example, 
in case of erosion, abrasive wear is the main reason of destruction, especially if the thickness 
of the coating is small(microns). It is necessary to take into account the coating-base system 
as a whole, together with the hardness and flexibility. It is also necessary to take into account 
properties such as plasticity and impact resistance, electrical conductivity. 

This article describes the initial stage of research where the main objective is: 
development of nanostructured multicomponent coatings based on the Al - Ti system; the 
comprehensive analysis of the resulting coatings properties. 

The data obtained will be processed in the next stage of experiments when creating 
multilayer coatings. To obtain the required properties, the outer layer must have maximum 
wear resistance, low wettability. The middle layer must be electrically conductive enough to 
be used as a heat-emitting element. The bottom layer must provide the best adhesion to the 
base material. 
 

Materials and Methods 
The coatings were sprayed onto a composite material — carbon fiber (carbon fibers 

based on epoxy resin). 
Coating thickness 2 - 3 microns. 
Sample dimensions: 60 x 15 x 4 mm. 
The coating was applied using a UV - 80 vacuum ion - plasma device. 
The laboratory vacuum equipment (Fig. 1) is designed to apply metals, oxides, and other 
vacuum-coated magnetrons. The device is equipped with the following components: 
chamber pumping system, 
gas supply system, 
base rewinding system, 
coating devices. 

According to the state diagram of the aluminum - titanium system four values of the 
ratio of Al to Ti by weight were determined (Table 1). 

With a given ratio of titanium and aluminum, 3 types of coatings were applied: 
Intermetallic – titanium and aluminum compounds of the type TixAl y, 
Conglomerates are a composite coating in which solid solutions of metals, intermetallic 
compounds are used as a matrix. 
Titanium and aluminum nitrides are used as the second phase. 
Nitride – nitride-based coating type TixNy, Al xNy. 
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a)                                          b) 

 

Figure 1. UV-80 scheme of laboratory vacuum equipment: a) photo; b) scheme; 1 – 
process roller; 2-6 – guide roller system; 7 – pressure roller; 8 – light transmittance 

measuring device; G1, G2 – gas distributors; M1-M4 – magnetron pair 
Table 1 

Al - Ti ratio by weight in percent 
  I. II .  III .  

   Intermetallic  Conglomerates  Nitride  

1.  1θ% AХ → 84% TТ  1θ% AХ → 84% TТ  1θ% AХ → 84% TТ  
2.  31,η% AХ → θ8,η% TТ  31,η% AХ → θ8,η% TТ  31,η% AХ → θ8,η% TТ  
3.  43% AХ → η7% TТ  43% AХ → η7% TТ  43% Al → η7% TТ  
4.  θ2% AХ → 38% TТ  θ2% AХ → 38% TТ  θ2% AХ → 38% TТ  
   Atmosphere: argon  Atmosphere: argon+N  Atmosphere: argon+N  

 
Comprehensive analysis of the properties of the obtained coatings 

A comprehensive analysis of the properties of the obtained coatings was carried out 
(Fig. 2) and the research of the chemical composition of the created coating, mechanical and 
electrophysical properties of the coating was made. 

 
Figure 2. An example of the created coating based on Al – Ti 

 
Chemical analysis of the coating (Fig. 3) obtained were performed and analysed with 

HITACHI S-3000N Scanning Electron Microscope and BRUKER Quantax microanalyzer at 
15 kV and 16 kV with wavelength 0.16 nm. 
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a)                                                            b) 

 
c) 

Figure 3. An example of displaying the results of chemical analysis using an electron 
microscope HITACHI S - 3000N: a) surface view with 3000 magnification; b) graphical 

representation of the chemical composition of the surface of the created metal layer; c) 
display of the relative value of the required metals by mass and atoms 

To check the mechanical properties of the coatings, the microhardness of the created 
layer was measured using a PMT-3M1 device. Adhesion measurements were carried out 
using an Anton Paar Revetest Xpress RSX device. 
Microhardness is measured to determine the hardness of the created coating. The harder the 
surface layer, the more wear-resistant it is. 
Adhesion is measured to determine the adhesion of coating and substrate surfaces. 
An example of a graphical display of adhesion measurements is shown in Fig. 4. 

 
Figure 4. Graphical display of the measured adhesion parameters: Fn - vertical load; Ft - 

tangential load-friction force; Ae - acoustic emission; Dz - indentation, depth 
 

Using the Anton Paar Revetest Xpress RSX device, photographs of the degree of 
destruction of the created layer were taken (Fig. 5). The process of destruction of the coating 
during adhesion can be divided into 5 stages: 
The appearance of a visible scratch; 
The beginning of the separation of the coating from the base; 
The beginning of the destruction of the coating; 
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The process of destruction of the coating; 
Complete destruction of the coating. 
 

 
 

Figure 5. Stage of destruction of the coating: 1. Scratch (Ft = 0.54 N; Dz = 0.02 mm); 2. 
The beginning of the separation of the coating from the base (Ft = 2.11 N; Dz = 0.46 mm); 3. 
The beginning of the destruction of the coating (Ft = 4.67 N; Dz = 1.15 mm); 4. The process 

of destruction of the coating (Ft = 6.27 N; Dz = 1.59 mm); 5. Complete destruction of the 
coating (Ft = 9.82 N; Dz = 9.82 mm) 

The initial moment of destruction is recorded by analyzing the acoustic emission 
graph, which characterizes the beginning of a certain stage with a fast increase in the graph 
line. 
Electrical conductivity 
The higher the resistance, the higher the unit of heat generated by the length between the 
supply electrodes. It is possible to use this coating in the elements of the anti-icing system. 
Resistance was measured using a PeakTech 3320 multimeter. 
 

Results 
Chemical composition 
The created coatings were divided into three main groups (intermetallic, 

conglomerates, nitrides) and 4 subgroups in relation to the mass of Al - Ti. After spraying, a 
chemical analysis of the created layer was carried out. According to its results, it was found 
that the first group of samples was made with close specified parameters of the Al - Ti ratio 
by weight. In the other two groups, the desired result was not so closely achieved, but this is 
not a drawback, because in further tests this experience will also be taken into account and 
taken into account when adjusting the set parameters for the vacuum ion - plasma installation. 
The results of the obtained chemical composition of the created coating can be seen in Fig. 6. 
 

 
                            a)                                                 b)                                               c) 
Figure 6. Results of the chemical composition of the created coating: a) intermetallic; b) 

conglomerates; c) nitrides 
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Microhardness 
The results of measurements of the microhardness of the samples with the created coating are 
shown in the graph for a more visual analysis of the results (Fig. 7). 

 
Figure 7. Results of microhardness of the created coating: S1, S2, S3 - series of samples; 

K1, K2, K3, K4 - number of sample groups 
 

Adhesion 
The results of measurements of adhesion of samples with the created coating are shown in the 
graphs for a more visual analysis of the results. 

 
Fig. 9. Results of adhesion of the created coating: S1, S2, S3 - series of samples; K1, K2, 

K3, K4 - number of sample groups 
 

Electrical conductivity 
The results of measurements of the electrical conductivity of the first, second and third 

groups of samples with the created coating are shown in the Figure 8. 
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Figure 8. Results of electrical conductivity of the created coating: S1, S2, S3 - series of 
samples; K1, K2, K3, K4 - number of sample groups 

 
Conclusions 
Were developed nanostructured multicomponent coatings, based on the Al - Ti 

system. 
A comprehensive analysis of the properties of the obtained coatings was carried out and it 
was found out that: 
the necessary settings for the settings of the vacuum ion - plasma installation for applying the 
specified parameters of the ratio by mass Al - Ti when creating new coatings; 
the hardest coating have samples S2K2 and S3K2; 
better adhesion of the created coating to the base is in S3K3 samples; 
coating electrical conductivity is higher in the S1K4 samples. 

The data found above will be taken into account in the next stage of experiments when 
creating multilayer coatings. Next, it will be necessary to find the best solution in which 
sequence the layers with the required Al - Ti ratio will be sprayed, for the best operational 
characteristics of the created protective layer during the operation of the airframe of the 
aircraft. 
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Abstract 
In this paper, we consider the problem of estimating the minimum lifetime of fatigue-

crack initiation (or warranty period) for a number of aircraft structure components, before 
which no cracks (that may be detected) in materials occur, based on the results of previous 
warranty period tests on the structure components in question. This problem is a special case 
of a general class of problems concerned with the analysis of the fatigue crack damage 
accumulation in aircraft service. A Weibull model with unknown parameters is assumed for 
fatigue-crack initiation lifetime. A value is specified for the probability that no fatigue-cracks, 
in a set of components of the same kind that are to be put into future use, will occur before the 
expiration of the warranty period. The warranty period, which must satisfy an assurance 
criterion at the prescribed probability level regardless of the true parameter values within the 
distribution, is to be calculated from a small preliminary sample of fatigue-crack initiation 
lifetimes. An expression for the warranty period is derived as a function of the ordered 
observations and is determined only by a set of future observations, the sample size of past 
observations and the prescribed assurance level (fatigue reliability). The technique proposed 
here for solving the above problem emphasizes the predictive density relevant for assigning 
warranty period as well as for planning in-service inspections for initial crack detection after 
warranty period, if a crack in the components has not yet occurred. It represents a method for 
constructing lower prediction limit for a future Weibull observation (the smallest ordered 
observation among a set of future observations) based on a sample of past observations.  

 
Keywords: aircraft; fatigue crack; Weibull model; prediction limit; warranty period; 

inspection strategy.  
 

Introduction 
Prediction of an unobserved random variable is a fundamental problem in statistics.  

In the areas of reliability and lifetesting, this problem translates to obtaining prediction 
intervals for life distributions such as the Exponential and the Weibull. For the Weibull case, 
several authors have addressed this issue as well the more complicated problem of deriving 
prediction limits for order statistics from a future sample. These include Mann and Saunders 
[1].  
 One of the earlier works on prediction for the Weibull distribution is by Mann and 
Saunders [1]. They considered prediction intervals for the smallest of a set of future 
observations, based on a small (two or three) preliminary sample of past observations. An 
expression for the warranty period (time before the failure of the first ordered observation 
from a set of future observations or a lot) was derived as a function of the ordered past 
observations. 
 
 Mann [2] extended the results for lot sizes n = 10 (5) 25 and sample sizes m = 2 (1) n3 
for a specified assurance level of 0.95. This method requires numerical integration. In 
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addition, the tables provided are limited to sample sizes less than 25 and are given only for the 
assurance level of 0.95. 
 Antle and Rademaker [3] provided a method of obtaining a prediction bound for the 
largest observation from a future sample of the Type I extreme value distribution, based on 
the maximum likelihood estimates of the parameters. They used Monte Carlo simulations to 
obtain the prediction intervals. Using the well-known relationship between the Weibull 
distribution and the Type I extreme value distribution one can use their method to construct 
an upper prediction limit for the largest among a set of future Weibull observations. However 
this method is valid only for complete samples and limited to constructing an upper prediction 
limit for the largest among a set of future observations. 

The distribution theory for estimators of unknown parameters in Weibull models is 
complicate and cannot be described in explicit forms. Nevertheless, using a conditional 
method, many problems become analytically manageable. The conditional method used in 
this paper is the one conditioned on ancillary statistics, which was first suggested by Fisher 
[5] and promoted further by a number of others (Cox [6], Buehler [7]). Lawless [4] applied 
this conditional method to different problems relating to the Weibull and extreme value 
distributions. In the conditional method, quantiles for constructing prediction intervals depend 
on ancillary statistics of observed data. This procedure, where the results are based on the 
conditional distribution of the maximum likelihood estimates given a set of ancillary 
statistics, is exact, but it requires numerical integration, for each new sample obtained, to 
determine the prediction limits. 

We consider in this paper the problem of estimating the minimum time to crack 
initiation (warranty period or time to a first inspection) for a number of aircraft structure 
components, before which no cracks (that may be detected) in materials occur, based on the 
results of previous warranty period tests on the structure components in question. If in a fleet 
of k aircraft there are km of the same individual structure components, operating 
independently, the length of time until the first crack initially formed in any of these 
components is of basic interest, and provides a measure of assurance concerning the operation 
of the components in question. This leads to the consideration of the following problem. 
Suppose we have observations X1, ..., Xn as the results of tests conducted on the components; 
suppose also that there are km components of the same kind to be put into future use, with 
times to crack initiation Y1, ..., Ykm. Then we want to be able to estimate, on the basis of X1, ..., 
Xn, the shortest time to crack initiation Y(1,km)  among the times to crack initiation Y1, ..., Ykm.  
In other words, it is desirable to construct lower simultaneous prediction limit, H(), that is 
exceeded with probability  by observations or functions of observations of all k future 
samples, each consisting of m units.   In this paper, the problem of estimating Y(1,km), the 
smallest of all k future samples of m observations from the underlying distribution, based on 
an observed sample of n observations from the same distribution, is considered. A solution is 
proposed for constructing a lower simultaneous prediction limit, H(), for Y(1,km). Various 
properties of these solutions are derived, and illustrations are given for some important special 
cases. The results have direct application in reliability theory, where the time until the first 
failure in a group of m items in service provides a measure of assurance regarding the 
operation of the items.  
 

Data and methods 
Equation for constructing simultaneous prediction limit 

 An equation, which shows how to construct lower simultaneous one-sided prediction 
limit for the order statistics in all of future samples when one-sided prediction limit for a 
single future sample is available, is given by the following theorem. 
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Theorem 1 (Lower simultaneous one-sided prediction limit). Let (X1, ..., Xn) be a random 
sample from the cdf F(.), and let ) ( ..., ,1 jj mYY  be the jth random sample of mj “ПЮЭЮrО” 

observations from the same cdf, j{1, ..., k}. Assume that (k+1) samples are independent. Let 
H=H(X1, ..., Xn) be any statistic based on the preliminary sample and let ),( jj mrY  denote the 

rjth order statistic in the jth sample of size mj. Then 
 







  HYHYHY

kk
jj

mr
mr

mr ),(),(),(  , ... , , ... ,Pr
11 










































j

j
r

i

r

i

r

i i

m

i

mk

k

j

j

 ... ......
1

1
1

0

1

0

1

0

1

1

 

 
   

,
Pr  Pr

 ... ),(),1(































 


i

m

HYHY

i

m mimi

k

k  (1) 

Where 




 
k

j
j

k

j
j mmii

1=1

. ,                                                              (2) 

 
Proof. 

  , ... ,, ... ,Pr ),(),(),( 11
HYHYHY

kkjj mrmrmr  




 



HY
jj mr

k

j
),(

1

Pr  


































jjj

j

j

imi
r

i j

j
k

j

HFHF
i

m
)](1[)]([E 

 
1

01

 










































j

j
r

i

r

i

r

i i

m

i

mk

k

j

j

 ... ......
1

1
1

0

1

0

1

0

1

1

  







   














imi

k

k HFHF
i

m
)](1[)]([ E  ...

 
.   (3) 

 
Since 
 







   i)](1[)]([E mi

HFHF  





























 














 





 


























imi

i

i

imi
i

i

HFHF
i

m
HFHF

i

m

i

m
)](1[]([  )](1[)]([E )   

1

00

1

 

   
,

Pr  Pr ),(),1(



















 
 

i

m

HYHY mimi       (4) 

the joint probability can be written as 
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This ends the proof.     ฀ 
 
Corollary 1.1. If rj= 1, j=1(1)k, then 
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Lower one-sided prediction limit for weibull order statistic 
The Weibull distribution is a powerful modelling tool used in reliability analyses to 

predict failure rates and to provide a description of the failure of parts and equipment. The 
Weibull distribution has been widely used in the empirical modelling of economic models. 
Applications include the modelling of unemployment spells, strike durations, income 
НТsЭrТЛЮЭТШЧs, ЭСО ХОЧРЭС ШП К ПТrЦĶs ТЧЧШЯКЭТШЧ ЩОrТШН, КЧН ЭСО sТгО ШП rОsОКrМС КЧН 
development budgets. Depending on the particular problem, the variable under consideration 
may not be fully observed, requiring censoring procedures for estimation. 

Based on engineering and macroscopic viewpoints, the mechanical properties of 
metallic materials are often considered homogeneous. However, a considerable amount of 
scatter has been observed in fatigue data even under the same loading condition. It may be 
attributed to the inhomogeneous material properties. As a result, probabilistic approaches for 
the fatigue crack initiation and growth have received great attention in recent years.  

One of the important issues in the probabilistic fracture mechanics analysis lies in the 
probabilistic modelling of fatigue crack initiation (or growth) phenomenon. Many 
probabilistic models have been proposed to capture the scatter of the fatigue crack growth 
data.  Some of these models are based on the two-parameter Weibull distribution. It exhibits a 
wide range of shapes for the density and hazard functions that makes this distribution suitable 
for modelling complex failure data sets. Many authors have considered the problem of 
constructing prediction limits for the extreme value and Weibull distributions.  
In this section our focus is on prediction limits for future samples of observations from the 
two-parameter Weibull distribution and the purpose is to present a technique for constructing 
the prediction limits which can be used very generally, for Type II censored as well as 
complete data. The procedures should in particular be useful in situations not handled by the 
tables in the aforementioned references.  

The proposed technique may be useful when we consider, for example, the reliability 
problem associated with fatigue damage that arises from the initiation of fatigue cracks 
originating from rivet holes along the top longitudinal row of the outer skin of the panel (Fig. 
1). In many cases during maintenance some of sections could have fail or pre-fails that must 
be repair by patches. As example such of patches we can predict in this experiment. We have 
completed assembled panels that were made from 2024 duralumin. As you see in this Fig. 1 
of these panels consist of two ribs, one spar and skin. To develop this parts must be used 
ПКsЭОЧОrs, rТЯОЭs, sМrОаs КЧН НгЮs. MКТЧХв аО НШЧĶЭ ФЧШа ТЧ аСat places will be initiate cracks 
ТЧ ЭСТs sЭrЮМЭЮrО, ЛЮЭ ТЧ sШЦО МКsОs ТЭĶs МШЮХН ЛО НОПТЧО Кs МШЧНТЭТШЧs НЮО ЭШ rОКМЭ ХШКНs. Next 
three questions are in what places we can inspect this structure by the use of probe, how we 
can check scale for each time. In this method we suppose that frequencies will impact for 
experiments.  Because that we consider four main C-factors criteria: 
C1 – Conditions of fixed structure, and places for probe. 
C2 – Random frequencies load floatation, level of noise.  
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C3 – MeasureЦОЧЭ sвsЭОЦ ШП ωКrЭОsТКЧ МШШrНТЧКЭОs Б,В,Г КЧН ЭСrОО КЧРХОs α, , . It helps to 
define right axis of space orientation. 
C4 – Determination of structure entertainment changes or crack propagation.  
A post-failure photograph of one test components (Fig. 1) indicates the location of fatigue 
crack initiation at the radius between the rib and one of the two rivets. Experiments show that 
the time to fatigue crack initiation follows the two-parameter Weibull distribution. 
 

 
 

Fig. 1. Test specimen number crack initiation 
 
Fig. 1 Mounted joints. Left hand spar and 2 more ribs mid and right are connected with rivets. 
In this paper we will start using AutoCAD software to prepare solid model of the assemble 
part. As a result of the report we will resolve C1 factor, 
Two panels could be equal to design imagine but actually we have different shape and its 
most complicated to define small size deviations. 
We have software that can detect most significant points and later check its buckling. For the 
basic conditions we can choose spar as fixed support and other elements will be loaded shear 
pressure. For each rivet is given its own number as shown in Fig 2. 
 

 
Fig 2. Example of simple part and rivet (hole) numbers, 

Rivet N1 

Rivet N2 

Rivet N3 

Rivet N4 

Rivet N5 

Rivet N6 

Rivet N7 

Rivet N8 

Rivet N9 

Rivet N10 

Rivet N11 

RIB 1 

RIB 2 
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Rivet row in consideration 
 

How to identify most significant element in the structure? 
The main C1 factor is possible places connection of two probes. 

Modelling of the panels is to define points that have high value of stress or could be at 
risk for real case work. In according to the reports we can consider that most danger points on 
the right side of the rib. See Fig N3  
As an example we have analysis of connection of the simple parts with neighboring elements 
that have minimum fatigue life margin. As we see on next Fig. 3 after rib rating will see the 
Rib 1 and 2 of panel stress analysis have conclusion that connection with minimum service 
life is located at the rivets 3,7,8,11. 
Compare of two rows we can conclude that inspection is possible for two rivets N8 and N11. 
 

 

 
Fig 3. Significant points with crack initiations 

 
In this Fig.3 Point N1 and Point N2 with red colour is most appropriate place for 

sensors and Probe. 
Design of the probe could apply to the corresponding rivets and holes. 
VКХЮО ШП σR0 (MPК) ПШr ЮЧНОr ХШКНОН ОХОЦОЧЭ МШЧЧОМЭТШЧs ЦКНО ШП AХ-alloys (2024-T7451) 
for single-row fastening is 7 ksi. Evaluation of design safe life of the element is 40 000 FH. 
In advance we consider that spar point initial cracks, in our case as dynamic input. And than 
we have next criteria C2. 

It is assumed that a fatigue crack can initiate randomly at either side of a hole with 
diameter d. Experiments show that the number of flight cycles at which an initial crack will 
appear at one side with respect to a particular rivet follows the two-parameter Weibull 
distribution. 
The probability density function for the random variable X of the two-parameter Weibull 
distribution is given by 
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where >0 and >0 are the shape and scale parameters, respectively. Writing 
 

,ZS                                                                                                                       (8) 
 
where Z is a random variable with standardized extreme value density, 

Rivet N8 

Rivet N3 

Rivet N7 

Rivet N11 
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,   ),exp()(  zezzf z                                                                                 (9) 
 
then the density of S can be obtained as  
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The distribution of S is known as the smallest extreme value distribution (SEV). If S=lnX, so 
that, X=eS, then  
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With =1/ and =ln, X is distributed as Weibull with shape parameter  and scale 
parameter . Given this, for analytical and computational convenience, this paper works in the 
S=lnX scale, the results, however, are reported directly for the Weibull observations. 
Theorem 2 (Lower one-sided prediction limit for Weibull order statistic). Let X1< …< Xr be 
the first r ordered past observations from a sample of size n from the distribution (7). Then a 
lower one-sided conditional (1) prediction limit h(1-) on the lth order statistic Yl of a set of 
m future ordered observations Y1< …<Ym is given by 
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where 


 and 


are the maximum likelihood estimators of  and   based on the first r 
ordered past observations (X1, …, Xr) from a sample of size n from the Weibull distribution, 
which can be found from solution of 
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z= ) ..., , ,( 221 r-zzz ,                                                                                                      (15) 
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Proof. The joint density of S1=ln(X1), …, Sr=ln(Xr) is given by 
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Let  ,   be the maximum likelihood estimators (estimates) of ,   based on S1, …, Sr and 
let 
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Parameters  and  in (18) are location and scale parameters, respectively, and it is well 
known that if   and   are estimates of  and , possessing certain invariance properties, 

then the quantities V1 and V are parameter-free. Most, if not all, proposed estimates of  and  
possess the necessary properties; these include the maximum likelihood estimates and various 
linear estimates. Zi, i=1(1) r, are ancillary statistics, any r-2 of which form a functionally 
independent set. We then find in a straightforward manner that the joint density of V1, V, 
conditional on fixed z= ) ..., , ,( 221 r-zzz , is 
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is the normalizing constant. For notational convenience we include all of z1, …, zr in (21); zr-1 
and zr can be expressed as function of z1, …, zr only. 
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where Yl is the lth order statistic from an independent second sample of m observations 
also from the distribution (7), and noting that exp(W) is the lth order statistic in a sample of m 
observations from the standard exponential distribution, we have the density of W as 
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Since W is distributed independently of v1, v we find the joint density of w, v1, v, 

conditional on z, as the product of (22) and (25), 
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making the transformation wl=(wv1v)/v, v1=v1, v=v we find the joint density of wl, v1, v, 
conditional on z, as 
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Now v1 can be integrated out of (28) in a straightforward way to give 
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 wl(,),   v(0, ). (29) 
 

 
Thus, for fixed w(1-) ( <w(1-)  <), 
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(30) 
 
This completes the proof.    
Corollary 2.1. A lower one-sided conditional (1) prediction limit h(1-) on the minimum Y1 
of a set of m future ordered observations Y1< …<Ym is given by 
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Thus, when l = 1, (12) reduces to formula (31). 
 
Corollary 2.2. An upper one-sided conditional (1) prediction limit h(1-) on the maximum 
Ym of a set of m future ordered observations Y1< …<Ym is given by 
 





























 zz ;lnlnPr};Pr{

)1(
)1(








 




 hY
hY m

m };Pr{ )1( z wWm  

 

     

      dverneev
jmj

m

dverne
e

jm
ev

jmj

m

r

xv
r

i

xv
xv

r
jmm

j

m

j

r

xv
r

i

xv

vw

xv
r

jm

ri

r

i
i

ri

r

i
i





 















 
























 

































 





 




















/ln

1

/ln

0

/ln
2

11

0

1

0

/ln

1

/ln

0

/ln
2

1

)(
)1(1

)(
)1(1

1
1

)1(
1

 



StarЩЭКЮЭТsФƗs гТЧƗЭЧТsФТ ЩrКФЭТsФƗs ФШЧПОrОЧМОs “TrКЧsЩШrЭs. IгРХƯЭƯЛК. LШƧТsЭТФК ЮЧ ТЧžОЧТОrТУК – 2021” rКФsЭЮ ФrƗУЮЦs 
Proceedings of the International scientific conference Transport. Education. Logistics And Engineering –2021” 

23 

 

     

      dverneev
jj

m

dverneejev
jj

m

r

xv
r

i

xv
xv

r
jm

j

m

j

r

xv
r

i

xvvw
xv

r
j

ri

r

i
i

ri

r

i
i





 














 






















 
































 





 










 







/ln

1

/ln

0

/ln
2

1

0

1

0

/ln

1

/ln

0

/ln
2

)(
1
)1(1

)()1(
1
)1(1

1
1

)1(
1

 

.1   (32) 
 Corollary 2.3. If r=n and n is large, (12) should be more or less independent of Z. Also, 
Z1, …, Zn will be nearly independent and approximately distributed as standard extreme 
values, with pdf 
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approximately equal to the moment generating function for (33), with dummy variable v. 
Since E{exp[w]}=(1+), we approximate the above sum in the denominator of (12) by 
n(1+v). We thus arrive at the following approximation to (12), where r=n, 
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Outcomes and discussion 
 
Examples of applications: 
 
1. Assigning Warranty Period 
 
 For instance, consider the data of fatigue tests on a particular type of structural 
components (stringer) of aircraft. The data are for a complete sample of size r = n = 5, with 
observations (Table 1).  

                                                                                                                                   Table 1.  
The data of fatigue tests 

 
Observations 

Time to crack initiation 
(in number of 104 flight hours) 

x1 5 

x2 6.25 

x3 7.5 

x4 7.9 

x5 8.1 
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and results being expressed here in number of 104 flight-hours. On the basis of these data it is 
wished to estimate a lower 0.95 prediction limit on Y1 in a group of m = 5 identical 
components (for a fleet of m =5 aircraft) which are to be put into service. 
 

Goodness-of-fittesting. We assess the statistical significance of departures from the 
Weibull model by performing empirical distribution function goodness-of-fit test. We use the 
S statistic [8]. For censoring (or complete) datasets, the S statistic is given  
 

by
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where [r/2] is a largest integer  r/2, the values of Mi are given in Table 13 [8]. The 

reject region for the  level of significance is {S >Sn;1-}. The percentage points for Sn;1- 
were given by Kapur and Lamberson [8]. For this example,  
S =0.184 < Sn=5; 1-=0.95=0.86.                                                                              (36) 

 
 Thus, there is not evidence to rule out the Weibull model. The maximum likelihood 

estimates of unknown parameters  and  are 42603.7


 and ,9081.7


 respectively. It 
follows from (31) that 
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and a lower 0.95 prediction limit for Y1 is h(1)=2.5549 (104) flight hours, i.e., we have 
obtained the warranty period (or the time to the first inspection) equal to 25549 flight hours 
with confidence level   =1 = 0.95. 
 
2.Planning In-service Inspections for Detection of Initial Crack  
       After Warranty Period 
 
 Let us assume that in a fleet of m aircraft there are m of the same individual structure 
components, operating independently. Suppose an inspection is carried out at time j, and this 
shows that initial crack (which may be detected) has not yet occurred. We now have to 
schedule the next inspection. Let Y1 be the minimum time to crack initiation in the above 
components. In other words, let Y1 be the smallest observation from an independent second 
sample of m observations also from the distribution (7). Then the inspection times can be 
calculated recursively as  
 

),/exp( )1(,  


 jj w  j2,                                                                                        (38) 
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where it is assumed that 0=0, 1 is a time of the first inspection (warranty period), wj is 
determined from 
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or, equivalently, from 
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


and 


КrО ЭСО MLEĶs ШП  and , respectively, and can be found from solution of (13) and 
(14), respectively. 
 But again, for instance, consider the data of fatigue tests on a particular type of 
structural components of aircraft: x1=5, x2=6.25, x3=7.5, x4=7.9, x5=8.1 (in number of 104 
flight hours) given in Table 1, where r=n=5 and the maximum likelihood estimates of 

unknown parameters  and  are 42603.7


 and ,9081.7


 respectively. Thus, using (38) 

with 1=2.5549 (104 flight hours) (the time of the first inspection), we have obtained the 
following inspection time sequence (see Table 2). 

                                                                                                                                 Table 2. 
The inspection time sequence 

 

 
wj 

Inspection time j 
(104 flight hours) 

Interval j+1j 
(flight hours) 

 0= 0  

w1 = 8.4378 1= 2.5549 25549 

w2 = 6.5181 2= 3.2569 7020 

w3 = 5.5145 3= 3.6975 4406 

w4 = 4.8509 4= 4.0212 3237 

w5 = 4.3623 5= 4.2775 2563 

w6 = 3.9793 6= 4.4898 2123 

w7 = 3.6666 7= 4.6708 1810 

w8 = 3.4038 8= 4.8287 1579 
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wj 

Inspection time j 
(104 flight hours) 

Interval j+1j 
(flight hours) 

w9 = 3.1780 9= 4.9685 1398 

   

Conclusions 
The method of constructing prediction limits for future samples from a Weibull 

distribution introduced in this paper utilizes all the information in a sample, but since it 
involves the use of numerical integration, many may prefer to use this technique only in 
situations not readily handled by other of the methods described earlier. With modern 
computing, however, the conditional prediction limits are not difficult to calculate and should 
be recommended when the ability to do computations is available. 
Although the results of this paper can be obtained through simulation, the simulation results 
are unstable; they vary from one to another. From theoretical as well as practical points of 
view, analytical solutions should be used if they are available. The results of this paper 
provide such analytical solutions. Furthermore, the techniques used in this paper can be 
applied to obtaining explicit formulae for computing prediction limits for any other location-
scale distributions. 
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AUTOROTATION OF FREELY FALLING RECTANGULAR PLATE 
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Abstract  
Auto rotation of a rectangle that falls through the air was considered. Semi-empirical 

formulas for rate of rotation and for speed of fall were obtained. The mathematical method of 
creation of such semi-empirical formulae, based on splitting the task and separate 
consideration of a set of influencing factors, was developed. One correction coefficient was 
introduced because two open ends make this problem three-dimensional. The other 
coefficient is responsible for bifurcation. Simple expression for Magnus and Drag forces 
were used. All obtained formulae were experimentally proved. 

An optimal ratio between the length and width for longest fly time was found. 
 
Key words: Tumbling cards, Magnus effect, Autorotation, Lift force, Rotating kites, 

Autogyro 
 

Introduction 
The problem of simple rectangle flight in the air is undoubtedly a classical fundamental 

problem. Scientists have repeatedly returned to this task.   

 
Figure 1. Stroboscopic photo Source:  L. Mahadevan (Tumbling cards. Physics Fluid 1999. 

https://www.seas.harvard.edu/softmat/downloads/pre2000-05.pdf ) 
However, despite the seeming simplicity, this task had not yet got any full compact and 

precise formulae based on real experimental study. 
 
Materials and methods 
Mathematical approach to obtain some reasonable formulae. 
The flight of thin rectangles in air fully depends from three values W- width, L- Length 

and Z – surface density of material. If this three values are established, the flight is fully 
determined, and it is possible to measure f - rКЭО ШП ЭЮЦЛХТЧР, α – angle of deviation of falling 

mailto:Riga2006@inbox.lv
mailto:martins.kleinhofs@inbox.lv
https://www.seas.harvard.edu/softmat/downloads/pre2000-05.pdf
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motion from vertical, and V/ - total speed of declined motion or Vdown=V/*МШs(α) sЩООН ШП 
setting down. 

It is clear, that there exist three functions, which describe such dependence. They 
objectively exist and can be found by experiment.  So our goal will be – to find some 
analytical expression which describes these functions as precise as possible.  

Major idea is to identify several factors of influence and analyze their impact one by 
one. Each factor of influence can be tuned by changing some parameters. The best value for 
parameters can be found by experiment.  

There are three factors of influence. 
Dependence of frequency of rotation from total speed. 
Look attentively at this stroboscopic photo on Figure 1: It is clear that maximal rotating 

rate cannot exceed certain value, because its upper edge cannot move backward relative to 
air.  If this maximum will be achieved, then angular frequency of rotation will be: 

 

W

V
f /

max

2


   (1) 
But real frequency will be lowered by some factors 

ȼȿC
W

V
f f

/
max 

  (2) 
 

Vere VŅ is speed in tilted direction, and W – width of the rectangle. And Cf – some 
unknown universal coefficient.  B –bifurcation factor, E – factor of influence of ends of the 
strip. (Such influence make the task sufficiently 3D)  

Bifurcation factor B 
If V/ is smaller than certain value Vmin there is no rotation at all. Rotation can start 

clockwise or counterclockwise if the speed exceeds Vmin . So it is typical bifurcation point. 
After starting rotation f increase and strives asymptotically to maximal value.  

At some point Vh   it achieves 0,707 of its maximal value. So it is clear, that there should 
be some transition zone between Vmin  and Vh   with width Vdif  = Vh  -  Vmin   

 
Figure 2. Factor of bifurcation B depending from total speed. 

 
It is clear from general assumption, that point V/  = Vmin is some bifurcation point, 

described by general Zeeman Catastrophic theory. 
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That is why simplest formulae for factor B must have some root square: 
0B                                 at V/    <  Vmin 
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       at V/    >   Vmin    (3) 
 

Now let us make this expression dimensionless on the basic of Reynolds similarity. As 
far as critical values of speed Vmin and Vdif corresponds to certain critical Reynolds Numbers 
Remin and Redif   of the system, they can be expressed through these numbers. The typical 
dimension of the system is the width W of rectangular. So finally we obtain: 
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АСОrО ρ – density of the air, Ș – viscosity, W – width of rectangular. Remin and Redif and 
Cf are some dimensionless parameters, which will be found by experiment later.  

Factor E – boundary effect on free ends. 
Two-dimensional models are based on the assumption that the rectangle can be made 

arbitrarily long in the horizontal direction. The easiest way, how to take in to account the 
third dimension is the introduction of some Boundary Factor which takes in to consideration 
spoiling of motion by boundary effect when two ends come too close.   

This effect is a major reason, why the problem is sufficiently three-dimensional, and 
cannot be correctly described as a two-dimensional problem.  

Boundary effect spoils uniform aerodynamics and diminishes the rate of rotation. This 
can be presented by some factor E.  Factor E is some function of ratio L/W, which is minimal 
at L/W=1, because for squares, the ends are closer. Otherwise the length and width will be 
reversed. The E increases asymptotically to its maximal value 1 at L/W>>1 when the edges 
influence becomes negligible.  The simplest analytical formula for this factor looks like:  
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Where Cb is some coefficient which determines the rate of this dependence. Obviously 
Cb ≈1  

The Boundary factor diminishes the rotating speed f. 
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Simple formula for Frontal resistance. 
Frontal resistance (Drag) FD can be taken as usual:   
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2
/VLWCF DD                                                           (7) 

CD is some dimensionless parameter, which will be found by experiment later. 
Simple formula for Magnus effect.  
But to evaluate the force in direction perpendicular to motion F฀ we should compare 

this object with the rotating cylinder, which experiences the Magnus effect.  

It is known, that Magnus perpendicular force is equal to   /LVFM  where  is 

circulation of speed for cylinder with radius r fr 2)2(  and so  /
2)2( fLVrFM  . But 

for the specific geometry of the tumbling rectangle some other coefficients can appear here. 

So we can assume that /
2LVWfCF MM  , where CM  is some unknown coefficient, 

which depends on geometry but must be the same for geometrically similar rectangles. 
So Magnus force is:  

            (8) 

 
Application of NОаton’s ХКаs to tСТs sвstОm.   
The vector sum of drag force and Magnus force should be compensated by gravity 

force. gWLd )(    , where - is the density of material from which the rectangle is made, g 
=9,8 m/c, d – is the thickness of the rectangle. IП   α Тs КЧ КЧРХО ЛОЭаООЧ ТЧМХТЧОН НТrОМЭТШЧ ШП 
motion and vertical, then the force equilibrium in vertical direction requires: 

)sin()cos()(  MD FFgWLd   
But force equilibrium in horizontal direction requires: 

)sin()cos(  DM FF   
Which means: 
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Expression in brackets here will not depend on size but only on form. Expression under 

root square depends only from the Width. Now let us assemble all previous formulae 
together. So we will get:  
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From here we will obtain the expression for speed: 
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but for falling speed  
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AЭ α→0 ЭСТs ОбЩrОssТШЧ МШТЧМТНОs аТЭС Changqui Jun result in [9] 


 gd

KVdown

)( 
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DC
K

1
  . Actually all dependence from the sizes of the 

rОМЭКЧРХО sТЭ ШЧХв ТЧ ОбЩrОssТШЧ ПШr ЭР(α).  
 It is interesting to remark, that for squares (L=W) cut from the same paper falling 

speeds do not depend on sizes. It means that all squares will go down with the same speed. It 
occurs because, if L=W, the spoiling boundary factor B РШОs НШаЧ ЭШ ½ , КЧН ЭСКЭ Тs аСв 

ЭР(α)  Тs ЦЮМС sЦКХХОr ЭСКЧ 1 КЧН 1
)(1

1
4 2


 tg

 

But it is not the case for elongated rectangles (L> 2W), which moves and rotates with 
ЛТРРОr ОППОМЭТЯОЧОss, ЭР(α)>0,8. FШr ЭСОЦ, ЭСО sЩООН ШП НОsМОЧЭ НОЩОЧНs ШЧ sТгОs КЧН ШЧ ПШrЦ. 
It is very remarkable.  

After finding V/ ЭСО rШЭКЭТШЧĶs rКЭО МКЧ ЛО ОКsТХв Мalculated by (5)  
 
Results and Discussion 
Experimental part. 
In order to determine the rotational speed of the falling plate, the camera with fast 

shooting 240 frames per second was used. With this camera, we managed to measure the 
rotational speed of the tumbling of a small paper plate. 

The proposed above formula for the period of tumbling of the thin plate was fully 
confirmed in the range of parameters in which the falling was periodic and the axis of 
rotation was horizontal. Coefficients were determined through the processing of experimental 

data.  Cinematic viscosity 
5

1048,1




 , РrКЯТЭв Р=9,8  , НОЧsТЭв ρ = 1,2  , Cf = 0,4 , CM 

=0,59 , CD=1,8 , Remin = 100 , Redif = 700 , Cb = 3  
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Table 1 

 
Ratio between mass of air involved and mass of rectangular in right column is 

estimated as Аρ/Г.  
All values here are in SI.  
 
Upper lower limits for application of formulae. 
The upper limit was actually determined by comparison of inertial mass of air, involved 

in motion, and the inertial mass of the rectangle itself. The first one is about W2Lρ , and the 
second is precisely WLZ were dZ )(    

That means that the dimensionless factor P=Аρ/Г determines the situation. It was 
remarked during experiments, that if P > 1,4 then the motion becomes chaotic and no smooth 
tumbling can be observed.  

The smallest paper rectangle that I was able to cut from paper and to observe its falling 
speed in the air, had a width 2,5 mm. 

The biggest rectangle was a plastic sheet, 490x170x2 mm in size.  
It was proven experimentally that the formulae give correct results for all such different 

objects. 
The fall of the metal plate was observed in water. These plates tumble when falling in 
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an aqueous medium the same way as the paper plates in the air. But because density of water 
is much higher,  

The restriction mentioned above comes much quicker. Actually in water it tumbles only 
relative to thick sheets of heavy metals and some cuprum and gold coins. See nice work [10] 
with discussion about that.  

The above formula was also fully confirmed for water. 
Thus it has been experimentally proved the simplest dependence law between the size 

of the rectangle and its rotation period.  
No doubt there exists also some restrictions for small sizes, but we cannot find it by 

available means, because the frequency of my camera frame does not allows this. As a result, 
we were not able to find proper precise value for Remin We can only guess that 3 < Remin< 40. 
But this task can be solved in the future.  

 
Restrictions of application of this formulae because instability.  
To find the complete description of reality we should take into account some violation 

of stability as well, because short rectangles which are close in shape to the squares, 
demonstrate the three-dimensionality of their movement: they begin to rotate not around the 
axis connecting the middle of two opposite sides of the square, but around some other 
horizontal axis. 

 
Figure 2. Uncertainty in axe of rotation. 

But in this particular publication we restrict our attention to some regular normal 
tumbling, trying to find analytical solution for that.  

Also it was established experimentally that for the rectangles with L/W > 6 falling 
motion of the rectangle becomes spiral and for this reason the formula is no longer valid. 

The other type of instability comes from a mass of air involved in rotation. If it is 
bigger than the weight of the rectangle itself, the motion can become chaotic. See evaluation 
in the right column of the experimental table. 

 
Conclusions 
Formulae (6), (8), (9), (10) ,(11)  can be used to calculate the frequency and speeds of 

tumbling of falling rectangular.  
Practical application of tumbling rectangles. 
1. Measurement of Wind.  
The role of wind measurement systems in aviation is out of question. The authors of 

this article had used elongated tumbling paper rectangular as an air marker to measure wind 
speed at altitude about 50 meters. The paper rectangular was delivered to a height by a 
special heavy shuttle, and then released for a free flight. It is more convenient than any other 
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flying objects, because it is always horizontal, and that is why when photographing by 
camera looking up it is possible to determine its height by measuring its visible angular size, 
because the real size is known. By filming its movement, it is possible to measure the wind 
speed at this height. Of course the self-propelled Magnus horizontal component of motion 
should be taken into consideration and extracted from final result. This movement can be 
calculated from formulae obtained in this study. The video film showing such wind 
measurements will be available soon on youtube.com, canal Vladimirs Vorohobovs.  

2. Education.  
This simple experiment can be proposed for students as laboratory work. During 

Covin19 online study, it can be proposed as experimental task, which students can fulfil at 
home, using their handy cameras, to understand aerodynamics and to learn – how to proceed 
experimental data.     

3. Strips of aluminum foil ejected in air from airplane are supposed to disrupt the 
effectiveness of enemy radar. They are called Chaff (USA) or Window (British).   

4. And of course they are widely used as Confetti.  
Optimization. 
In all these applications it is necessary, that such simple rectangular objects remain in 

the air as long as possible. This study helped us to find the best proportions of such rectangles 
for practical use.  It should be 1,5<L/W<4 КЧН КХsШ P=Аρ/Г < 1  

Math 
Combination of mathematical guess and experiment was used. Such approach is very 

didactic has universal character and can be applied not only for this task but for many other 
aero dynamical tasks. 
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Abstract  
A significant part of Riga Aeronavigation Institute (RAI) is foreign students. Specific 

programs, non-existent budget places, democratic admission rules, responsiveness of the 
admissions committee and openness to potential RAI students - all this gives RAI a certain 
level of students. 

In this study, conducted by the author in the period from 2018-2021. a significant part 
of foreign students is characterized and analyzed. Working as both an administrative 
employee and a lecturer, the author has gained a lot of experience in cooperation with foreign 
students. This study analyzes the studies of foreign students and compares them with two 
faculties: the Faculty of Business and Engineering. The study is important and will be useful 
for RAI administration and academic staff. 

AЧШЭƗМТУК 
NШгƯЦƯРК НКļК RƯРКs AОrШЧКЯТРƗМТУКs ТЧsЭТЭūЭКЦ (RAI) Тr ƗrЯКХsЭЮ sЭЮНОЧЭТ.  SЩОМТПТsФКs 

ЩrШРrКЦЦКs, ЧООФsТsЭēУШšКs ЛЮНžОЭК ЯТОЭКs, НОЦШФrƗЭТsФТ ЮгƼОЦšКЧКs ЧШЭОТФЮЦТ, ЮгƼОЦšКЧКs 
ФШЦТsТУКs КЭsКЮМƯЛК ЮЧ КЭЯērЭƯЛК ЩrОЭ ЩШЭОЧМТƗХТОЦ RAI sЭЮНОЧЭТОЦ – tas viss dod RAI noteikta 
ХƯЦОƼК sЭЮНОЧЭЮs. 

ŠКУƗ ЩēЭƯУЮЦƗ, ФШ ЯОТМК КЮЭШrО ХКТФК ЩОrТШНƗ ЧШ 2018.Р.-2021.Р., rКФsЭЮrШЭК ЮЧ КЧКХТгēЭК 
ЧШгƯЦƯРК НКļК ƗrЯКХsЭЮ sЭЮНОЧЭЮ. AЮЭШrО sЭrƗНƗНКЦК, РКЧ ФƗ КНЦТЧТsЭrƗМТУКs НКrЛТЧТОМО, РКЧ ФƗ 
ЩКsЧТОНгēУК, ТОРЮЯЮsТ ХТОХЮ ЩТОrОНгТ sКНКrЛƯЛƗ Кr ƗrЯКХsЭЮ sЭЮНОЧЭТОЦ. ŠКУƗ ЩēЭƯУЮЦƗ КЧКХТгēЭК 
ƗrЯКХsЭЮ sЭЮНОЧЭЮ sЭЮНТУКs ЮЧ sКХƯНгТЧƗЭКs Кr НТЯƗЦ ПКФЮХЭƗЭēЦ: UгƼēЦēУНКrЛƯЛКs ЮЧ ТЧžОЧТОrЮ 
ПКФЮХЭƗЭТ. PēЭƯУЮЦs ЧШгƯЦƯРs ЮЧ ЧШНОrēs RAI КНЦТЧТsЭrƗМТУКТ ЮЧ КФКНēЦТsФКЦ ЩОrsШЧƗХКЦ. 

RƯРКs AОrШЧКЯТРƗМТУКs ТЧsЭТЭūЭЮ ФƗ sЭЮНТУЮ РКХКЦērƷТ РКХЯОЧШФƗrЭ ТгЯēХƗs sЭЮНОЧЭТ ЧШ 
KrТОЯТУКs, UгЛОФТsЭƗЧКs ЮЧ KКгКСsЭƗЧКs. LКТ РКЧ ЦērƷТs ЯТsТОЦ šТОЦ sЭЮНОЧЭТОЦ Тr ЯТОЧs – 
ТОРūЭ ХКЛЮ ТгРХƯЭƯЛЮ LКЭЯТУƗ –, ЦШЭƯЯТ Тr КЭšƷТrƯРТ. PТrЦФƗrЭ, УК ФƗНЮ ТОЦОsХЮ Нēļ ЯТƼТОЦ ЧКЯ 
ТгНОЯТОs ТОРūЭ ЯēХКЦШ ТгРХƯЭƯЛЮ ЩКšЮ гОЦē, ШЭrФƗrЭ, ТгЯēХКs ЦērƷЭТОМƯРТ ФƗ ЯТОЭЮ, ФЮr ТОРūЭ 
EТrШЩКs НТЩХШЦЮ, ХТОМТЧК КЮЭШrОs ТгЩēЭОs rОгЮХЭƗЭТ. RAI sТЦЩКЭТгē Кr ЭШ, ФК sКгТƼКs valoda ir 
ФrТОЯЮ ЯКХШНК, ФШ ЯТƼТ ЩƗrгТЧК sКЯƗ ЦƯЭЧОs гОЦē. 

TКčЮ ЯТОЧХКТФЮs ЯТƼТ КЮРsЭЮ ЧШЯērЭē ЩТОНƗЯƗЭШ sЭЮНТУЮ ФЯКХТЭƗЭТ, ФƗ КrƯ ТОsЩēУЮ sЭЮНēЭ 
КЧРļЮ ЯКХШНƗ ЮЧ НгƯЯШЭ РКХЯКsЩТХsēЭƗ. 

VērЭēУШЭ ФШЩēУШ ƗrЯКХsЭЮ sЭЮНОЧЭЮ sФКТЭЮ, КЮЭШrО sОМТЧƗУЮsТ, ФК ЯТsЯКТrƗФ sЭЮНТУКs RAI 
ТгЯēХКs ЭТОšТ UгЛОФТsЭƗЧКs sЭЮНОЧЭТ, ЛОЭ 2020/2021 КФ. Р. КrƯ sЭЮНОЧЭТ ЧШ PКФТsЭƗЧКs. VТƼТ 
КЮРsЭЮ ЯērЭē ФШЩēУШ sЭЮНТУЮ ФЯКХТЭƗЭТ, ТОsЩēУЮ sЭЮНēЭ КЧРļЮ ЯКХШНƗ. TЮrФХƗЭ ЯТƼТОЦ Тr ТОsЩēУК 
ТФНТОЧƗ sШМТКХТгēЭТОs ФrТОЯЮ ЯКХШНƗ. TƗЩКЭ КЭгТЧƯРТ ЭТОФ ЯērЭēЭКs ФШЩēУƗs sЭЮНТУЮ ЮЧ НгƯЯШšКЧКs 
ТгЦКФsКs LКЭЯТУƗ. TƗЩКЭ КЮРsЭЮ ЯērЭē ЩТОrОНгТ, ФШ НШН ТОsЩēУК ТОЩКгƯЭ МТЭКs ЯКХsЭs ФЮХЭūrЮ ЮЧ 
ЩКМОļШЭ ЩК НКžƗНƗЦ ES ЯКХsЭƯЦ. 

PēЭƯУЮЦs КЩЭЯОr ХКТФК ЩОrТШНЮ 2018.Р.-2021.Р. PēЭƯУЮЦƗ ТгЦКЧЭШЭТ RAI sЭЮНТУЮ ЦКЭОrТƗХТ, 
PMLP КЧФОЭКs, ТЧЭОrЯТУКs ЮЧ ПШrЦƗХКs, ФƗ КrƯ ЧОПШrЦƗХКs sКrЮЧКs Кr sЭЮНОЧЭТОЦ. ŠКУƗ ЩēЭƯУЮЦƗ 
КЮЭШrО ЯОТМК КЧКХƯгТ sЭКrЩ НТЯƗЦ ПКФЮХЭƗЭēЦ. PrШЭТ: UгƼēЦēУНКrЛƯЛКs (SPUV, SPL, ЦКР.) ЮЧ 
ТЧžОЧТОrЮ ПКФЮХЭƗЭТ (GKTE, GTsV, ЦКР.). 
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1. tabula 

ƖЫЯКХЬЭЮ ЬЭЮНОЧЭЮ ЬkКТЭЬ  2018-2021 ЧШ kШЩƝУƗ ЬЭЮНОЧЭЮ ЬkКТЭК (%) 

FКФЮХЭƗЭО 2018/2019 
% 

2019/2020 
% 

2020/2021 
% 

UгƼēЦēУНКrЛƯЛКs  
SPUV, SPL, mag. 42 31 30 

IЧžОЧТОrЮ GKTE, GTsV, 
mag. 10 15 20 

Avots: autore 

TКЛЮХƗ КЭsЩШРЮļШЭs sЭЮНОЧЭЮ sФКТЭs ЩrШМОЧЭШs ЧШ ФШЩēУƗ sЭЮНОЧЭЮ sФКТЭК, ieskaitot dienas 
ЮЧ ФХƗЭТОЧОs МТФХШs (ωвМХОs) sЭЮНēУШšШs sЭЮНОЧЭЮs. AНКЩЭƗМТУКs ЩОrТШНƗ (ЯТОЧs sЭЮНТУЮ РКНs) Кr 
šТОЦ sЭЮНОЧЭТОЦ ЧОЛТУК ЧОФƗНЮ ЩrШЛХēЦЮ. RОНгКЦs, ФƗ ЦКТЧƯУЮsТОs sТЭЮƗМТУК ЩК sЭЮНТУЮ 
РКНТОЦ. AЮЭШrОs ЩēЭƯУЮЦs ЧШrƗНК, ФК ТОsЭƗУШЭТОs RAI, ПТЧКЧsОs sОНг ЯОМƗФТ ЦƯЭЧОs ЯКХsЭƯ ЮЧ 
ЯОМƗФЮ РrТЛК sКТsЭƗs Кr ЯТƼЮ ЩКšЮ ТгРХƯЭƯЛЮ, sШМТƗХШ sЭКЭЮsЮ. IгЩēЭШЭ PMLP КЧФОЭКs ЮЧ 
ЧОПШrЦƗХƗs sКrЮЧКs rОгЮХЭƗЭЮs, КЮЭШrО sОМТЧК: 

1. DКžƗНК ХƯЦОƼК КЮРsЭƗФƗ ТгРХƯЭƯЛК Тr ηθ% ЧШ КЩЭКЮУƗЭШ sЭЮНОЧЭЮ ЯОМƗФТОЦ, Э.sФ.: 
8% ФШХОНžКs ТгРХƯЭƯЛК, 13% — bakalaura, 23% — ЦКƧТsЭrК РrƗНs ЯКТ ЭƗ ОФЯТЯКХОЧЭs 
(ХТОХƗФШЭТОs ЭƗ Тr КЮРsЭƗФƗ ТгРХƯЭƯЛК, ФКs ТОРūЭК ЩКНШЦУЮ РКНШs),  

2. RКФsЭЮrШУШЭ ЯОМƗФЮ ЧШНКrЛТЧƗЭƯЛКs sЭКЭЮsЮ, КЮЭШrО sОМТЧК, ФК ХТОХƗФКТ НКļКТ 
sЭЮНОЧЭЮ ЯОМƗФТ sЭrƗНƗ КХРШЭЮ НКrЛЮ ЯКТ Тr ЮгƼēЦēУТ/ЩКšЧШНКrЛТЧƗЭТО.  

3. ЯОМƗФЮ ТгРХƯЭƯЛКs ХƯЦОЧТs, ЧШНКrЛШšКЧƗs, ЯОМƗФЮ ƧТЦОЧОs ЦКЭОrТƗХƗs ЩƗrЭТМƯЛКs 
sЮЛУОФЭƯЯКТs ЯērЭēУЮЦs ЧШsКФК sКТsЭƯЛЮ Кr ЩШЭОЧМТƗХƗ sЭЮНОЧЭК ТгРХƯЭƯЛКs МОļК ТгЯēХТ  КrƯ sЭЮНОЧЭК 
КЭЭТОФsЦТ ЩrОЭ sЭЮНТУƗЦ. JШ КЮРsЭƗФs ЯОМƗФЮ ТгРХƯЭƯЛКs ХƯЦОЧТs, УШ КЮРsЭƗФ ЯТƼЮ ЛērЧТ — 
sЭЮНОЧЭТ ЯērЭē ТОРūsЭКЦШ КЮРsЭƗФШ ТгРХƯЭƯЛЮ. TКЛЮХƗ rОНгКЦs, ФК ЯТsЯКТrƗФ ƗrЯКХsЭЮ sЭЮНОЧЭЮ Тr 
ЮгƼОЦЭs ЮгƼēЦēУНКrЛƯЛКs ПКФЮХЭƗЭē, гОЦƗФК sЭЮНТУЮ ЦКФsК. 

Studiju procesa raksturojums 
KЯКХТЭКЭƯЯК sЭЮНТУЮ ЩrШМОsК ЧШrТsОs ЧШНrШšТЧƗšКЧК ƗrЯКХsЭЮ ЩТХЧК ХКТФК sЭЮНОЧЭТОЦ Тr ƯЩКšТ 

sЯКrƯРК, ЛОЭ ЧО ЯТОЧЦēr Тr ТОsЩēУК КЭЭƗХТЧƗЭШ sЭЮНТУЮ ЩrШМОsЮ ЧШНrШšТЧƗЭ КsТЧСrШЧƗ rОžƯЦƗ. 
JƗƼОЦ ЯērƗ ЭКs, ФК sЭЮНēУШšТО ЯКr КЭrКsЭТОs НКžƗНƗs ХКТФК гШЧƗs, ЭƗЩКЭ ЛТОžТ ЭТОФ sКƼОЦЭК 
ТЧПШrЦƗМТУК ЩКr ТОrШЛОžШЭКУТОЦ sЭЮНТУЮ ЩrШМОsКЦ ЧОЩТОМТОšКЦКУТОЦ rОsЮrsТОЦ ЮЧ ТЧЭОrЧОЭК 
УКЮНКs ƗЭrЮЦЮ. 

ЯērЭēšКЧКs КЭФХƗЭƯЛКs ЩrТЧМТЩs – КЭЛТХsЭШšТ ТгЯТrгƯЭКУТОЦ ЩrШРrКЦЦКs ЦērƷТОЦ ЮЧ 
ЮгНОЯЮЦТОЦ, ФƗ КrƯ sЭЮНТУЮ ФЮrsЮ ЦērƷТОЦ ЮЧ ЮгНОЯЮЦТОЦ Тr ЧШЭОТФЭs ЩrКsƯЛЮ ФШЩЮЦs sЭЮНТУЮ 
rОгЮХЭƗЭЮ sКsЧТОРšКЧКs ЯērЭēšКЧКТ. PrКsƯЛЮ ФШЩЮЦs Тr ЧШrƗНƯЭs ФКЭrƗ sЭЮНТУЮ ФЮrsК КЩrКФsЭƗ. 

VērЭēšКЧƗ ТгЦКЧЭШЭШ ЩƗrЛКЮНОs ЯОТНЮ НКžƗНƯЛКs ЩrТЧМТЩs – programmas apguves 
ЯērЭēšКЧƗ ТгЦКЧЭШ НКžƗНЮs ЩƗrЛКЮНОs ЯОТНЮs. KКЭrs ЩКsЧТОНгēУs sКЯƗ sЭЮНТУЮ ФЮrsƗ rОРЮХƗrТ 
ЩƗrЛКЮНК sЭЮНОЧЭЮ гТЧƗšКЧКs, ТгЦКЧЭШУШЭ ФЮrsК ЩrШРrКЦЦƗs ЮЧ КЩrКФsЭƗ ЧШrƗНƯЭШs ЩƗrЛКЮНОs 
ЯОТНЮs (ФШЧЭrШХНКrЛТ, ЦƗУКsНКrЛТ, rОПОrƗЭТ, ЭОsЭТ, ЩrОгОЧЭƗМТУКs, ЩКЭsЭƗЯƯРТО НКrЛТ, РrЮЩКs НКrЛТ 
ЮЭЭ.). PrКsƯЛКs Тr КЭФКrƯРКs ЧШ sЭЮНТУЮ ФЮrsК sЩОМТПТФКs ЮЧ sЭЮНТУЮ ЩrШМОsК ШrРКЧТгƗМТУКs ЭКУƗ.  

EФsƗЦОЧТ RAI ЭТОФ ШrРКЧТгēЭТ РКЧ rКФsЭТsФТ, РКЧ ЦЮЭТsФТ. GКХК ЯērЭēУЮЦs ЩēМ sЭЮНТУЮ 
ФЮrsК КЩРЮЯОs ТОЭЯОr sЭЮНОЧЭК НКrЛК ЧШЯērЭēУЮЦЮ ЯТsК sЭЮНТУЮ ФЮrsК КЩРЮЯОs ХКТФƗ, ЭКУƗ sФКТЭƗ, 
ХƯНгНКХƯЛЮ ЮЧ НКrЛК ФЯКХТЭƗЭТ ЧШНКrЛƯЛƗs, ФШЧЭrШХНКrЛЮ ЮЧ ЩКЭsЭƗЯƯРШ НКrЛЮ rОгЮХЭƗЭЮs, ФƗ КrƯ 
ОФsƗЦОЧК ЯērЭēУЮЦЮ. KЮrsК КЩРЮЯО Тr sОФЦƯРК, УК ЩrШРrКЦЦƗ ЧШЭОТФЭƗs ЩrКsƯЛКs Тr ТгЩТХНƯЭКs 
ХƯНг ЩƗrЛКЮНƯУЮЦК ЩОrТШНК ЛОТРƗЦ, ТгƼОЦШЭ РКНƯУЮЦЮs, ФКН sКƼОЦЭs ЩƗrЛКЮНƯУЮЦК ФƗrЭШšКЧКs 
ЭОrЦТƼК ЩКРКrТЧƗУЮЦs. 
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SЭЮНТУЮ ФЯКХТЭƗЭОs ЧШЯērЭēšКЧКТ ТОФļКЮЭТ sЭЮНТУЮ ЩrШМОsК РКХЯОЧТО КsЩОФЭТ, ЩТОЦērКЦ,  
sЭЮНТУЮ ЦКЭОrТƗХТ ЭОСЧТsФƗ nШНrШšТЧƗУЮЦК ЯērЭēУЮЦs ЮЧ sЭЮНТУЮ ЩrШМОsК ШrРКЧТгƗМТУКs 
ЧШЯērЭēУЮЦs. ŠКУƗ ЩēЭƯУЮЦƗ ЭШ rКФsЭЮrШ šƗНТ rƗНƯЭƗУТ:  

1. ЛТЛХТШЭēФКs НКrЛƯЛК, ТОsЩēУК НКЛūЭ ФЮrsКЦ ЧОЩТОМТОšКЦƗs РrƗЦКЭКs ЮЧ МТЭЮs 
sЭЮНТУЮ ЦКЭОrТƗХЮs, 

2. ЦКЭОrТƗХТ ЭОСЧТsФКТs ЧШНrШšТЧƗУЮЦs ХКЛШrКЭШrТУƗs/НКЭШrФХКsēs, 
3. ЭОХЩЮ ЩТООУКЦƯЛК sЭЮНТУЮ ЯКУКНгƯЛƗЦ ƗrЩЮs ХОФМТУЮ ХКТФК;  
4. sЭЮНТУЮ ШrРКЧТгƗМТУК ЮЧ ЧШНКrЛƯЛЮ РrКПТФs, 
5. ЩrКФsОs ЧШНrШšТЧƗšКЧК ЮЧ ШrРКЧТгēšКЧК,  
6. zТЧƗЭЧТsФƗ̄ НКrЛК ТОsЩēУКs,  
7. ТЧПШrЦƗМТУК ЩКr ТОsЩēУƗЦ sЭЮНēЭ sЭКrЩЭКЮЭТsФКУƗs sЭЮНОЧЭЮ КЩЦКТƼКs 

ЩrШРrКЦЦƗs. (ErКsЦЮs +) 
8. SЭЮНТУЮ ФЮrsЮ НШМēšКЧКs ФЯКХТЭƗЭО, ФКs ТОЭЯОr ЩКsЧТОРšКЧКs ФЯКХТЭƗЭТ, НШМēЭƗУЮ 

НКrЛК ФЯКХТЭƗЭТ, КЭЭТОФsЦТ ЩrОЭ sЭЮНОЧЭТОЦ, ЩƗrЛКЮНОs НКrЛЮ ТгЯērsЭЮ КЧКХƯгТ ЮЧ ФШЦЮЧТФƗМТУЮ 
Кr sЭЮНОЧЭЮ ЩƗrЛКЮНОs НКrЛЮ ФШЧЭОФsЭƗ, 

9. ФШЧsЮХЭƗМТУЮ ЩТООУКЦƯЛЮ ЮЧ НШМēЭƗУЮ КЭЯērЭƯЛЮ sКНКrЛƯЛКТ Кr sЭЮНОЧЭТОЦ. ŠТО 
КsЩОФЭТ Тr ļШЭТ sЯКrƯРТ sЭЮНОЧЭ МОЧЭrēЭƗs ТгРХƯЭƯЛКs ФШЧЭОФsЭƗ. 

PēЭƯУЮЦК РКТЭƗ ТгЯТrгƯУƗs sОМТЧƗУЮЦТ ЩКr sОФЦēЦ ТОsЭƗšКЧКs РКНƗ КЛƗs ПКФЮХЭƗЭēs. 
 

2.tabula 

SЭЮНОЧЭЮ ЬОkЦУЮ ЫКkЬЭЮЫШУЮЦЬ КЛƗЬ ПКkЮХЭƗЭƝЬ (%) 

FКФЮХЭƗЭО 
2018/2019 % 2019/2020 % 2020/2021 % 

SОФЦУЮ ƯЩКЭsЯКrs %, 10 ЛКļļЮ sТsЭēЦƗ 
4-6 7-9 10 4-6 7-9 10 4-6 7-9 10 

UгƼēЦēУНКrЛƯЛКs 
SPUV, SPL, mag. 

30 11 1 21 9 1 22 6.5 1.5 

IЧžОЧТОrЮ GKTE, 
GTsV, mag. 

3 6 1 4 10 1 6 10 4 

Avots: autore 

TКЛЮХƗ (2.ЭКЛЮХК) КЭЭēХШЭТ sОФЦУЮ rОгЮХЭƗЭТ, ТгОУШЭ ЧШ sЭЮНОЧЭЮ sФКТЭК, ФКs ЩКrКНƯЭК 1. 
ЭКЛЮХƗ. VТsТ rОгЮХЭƗЭТ ЭТОФ КЩrēƷТЧƗЭТ ЩrШМОЧЭШs. SОФЦОs КЭЭēХШЭКs ЩКr 1. sЭЮНТУЮ РКНЮ. 
UгƼēЦēУНКrЛƯЛКs ПКФЮХЭƗЭē 2018/2019.КФ.Р. ЯТНƝУТ beidz 1.gada studijas (4-6 balles) 30%; 
labi-11% no 42% ; 2019/2020 ЯТНƝУТ – 21%, labi-9% ЧШ 31% ƗrЯКХsЭЧТОФЮ, ЛОЭ 2020/2021 
ЯТНƝУТ – 22%; labi-θ% ЧШ 30% ƗrЯКХsЭЧТОФЮ. 

AЭЭТОМƯРТ IЧžОЧТОrЮ ПКФЮХЭƗЭē ЯТНƝУi pirmo studiju gadu beidz 3%; labi-6% no 10% 
sЭЮНēУШšШ ƗrЯКХsЭЧТОФЮ; 2019/2020 ЯТНƝУТ-4%; labi-10% ЧШ 1η% sЭЮНēУШšШ ƗrЯКХsЭЧТОФЮ, ЛОЭ  
2020/2021 ЯТНƝУТ-6%; labi-10% ЧШ 20% sЭЮНēУШšШ ƗrЯКХsЭЧТОФЮ.  

NШ šТОЦ ТгЩēЭОs rОгЮХЭƗЭТОЦ, КЮЭШrО sОМТЧК: 
1. UгƼēЦēУНКrЛƯЛЮ sЭЮНОЧЭТ Тr ТгЯēХēУЮšТОs ЭƗЩēМ, ФК ЧОЩrШЭ КЧРļЮ ЯКХШНЮ, ЮЧ КrƯ 

samaksa par studТУƗЦ Тr ХēЭƗФК. GКХЯОЧКТs Тr ТОРūЭ EТrШЩКs НТЩХШЦЮ, УШ LКЭЯТУК Тr ФƗ sХТОФsЧТs 
Юг ES ЯКХsЭƯЦ НКrЛК ЦОФХēУЮЦШs. TКs ЧШгƯЦē КrƯ КЭЭТОФsЦТ ЩrОЭ sЭЮНТУƗЦ, ХОФМТУЮ 
КЩЦОФХēšКЧЮ, ЦƗУКs НКrЛЮ ЩТХНƯšКЧЮ. 

2. IЧžОЧТОrЮ ПКФЮХЭƗЭОs sЭЮНОЧЭЮ ЯОМƗФТ 90% Тr ЩКšЧШНКrЛТЧƗЭТО Кr ФШХОНžКs ЮЧ 
НКžƗНК ХƯЦОƼК КЮРsЭƗФШ ТгРХƯЭƯЛЮ, ЮЧ ЩēЭƯУЮЦƗ ЩКrƗНƗs sКТФЧО sЭКrЩ ЯОМƗФЮ КЮНгТЧƗšКЧЮ ЮЧ 
sЭЮНОЧЭК  КЭЭТОФsЦТ ЩrОЭ sЭЮНТУƗЦ. IЧžОЧТОrЮ ПКФЮХЭƗЭОs sЭЮНОЧЭТ Тr НТsМТЩХТЧēЭƗФТ, КЩЦОФХē 
ХОФМТУКs, ЭƗЩēМ КrƯ sЭЮНТУЮ ЧШЯērЭēУЮЦs Тr ļШЭТ КЭšƷТrƯРs ЧШ ЮгƼēЦēУНКrЛƯЛКs ПКФЮХЭƗЭОs. 
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AЮЭШrО ТгЩēЭƯУЮsТ  2018/2019 ЮЧ 2019/2020 КФ. Р. ЮгƼОЦЭШ ЮгƼēЦēУНКrЛƯЛКs ЮЧ 
ТЧžОЧТОrЮ ПКФЮХЭƗЭОs ƗrЯКХsЭЮ sЭЮНОЧЭЮ 2. ЮЧ 3. ФЮrsК sОФЦОs ЮЧ КЭЭТОФsЦТ ЩrОЭ sЭЮНТУƗЦ. 
 

3.tabula 
2.ЮЧ 3. kЮЫЬК ЬЭЮНОЧЭЮ ЯТНƝУƗЬ КЭгƯЦОЬ ТгЯƝЫЭƝУЮЦЬ (%) 

 
 2019/2020. 2.kurss 2020/2021. 3. kurss 2020/2021. 2.kurss 

 VТНēУƗ КЭгƯЦО Studentu 
skaits 

VТНēУƗ 
КЭгƯЦО 

Studentu 
skaits 

VТНēУƗ 
КЭгƯЦО 

Studentu 
skaits 

UгƼēЦēУНКrЛƯЛКs  
SPUV, SPL, 
bakalauri 

6.53 32 6.56 68 - - 

IЧžОЧТОrЮ GKTE, 
GTsV, bakalauri - - - - 6.9 98 

 
NШ ЭКЛЮХКs rОНгКЦ ЯТНēУƗs sОФЦОs Юг РrЮЩЮ ЮЧ sЭЮНОЧЭЮ sФКТЭЮ. RОНгКЦ, ФК ОsКЦ 

КЭsФКТЭƯУЮšТ sЭЮНОЧЭЮs ЧШ sЭЮНТУƗЦ, УШ ЭТФК ЩƗrФƗЩЭТ sЭЮНТУЮ ХƯРЮЦК ЧШЭОТФЮЦТ. ŠКУƗ sЭЮНТУЮ ПƗгē 
ЛОТНгКs КНКЩЭƗМТУКs ЩОrТШНs. SЭЮНОЧЭТОЦ rШНКs КrƯ МТЭКs ЩrШЛХēЦКs, ФКs sКТsЭƯЭКs Кr ЮгЭЮrēšКЧШs 
LКЭЯТУƗ: 

1. VОsОХƯЛКs КЩrūЩО, 
2. VКХШНКs ЧОгТЧƗšКЧК, 
3. IФЦēЧОšК ТгНОЯЮЦТ,  
4. ƦТЦОЧОs ЭrūФЮЦs, 
5. KЮХЭūrКs КЭšƷТrƯЛКs  
FТЧКЧsТƗХТО rОsЮrsТ, ЛОг šКЮЛƗЦ, Тr ЯТОЧs ЧШ ЛūЭТsФТОЦ ПКФЭШrТОЦ, ФКs ЧО ЯТОЧ ЭТОšƗ ЯОТНƗ 

ТОЭОФЦē УОЛФЮrК sЭЮНОЧЭК ТФНТОЧКs НгƯЯОs ФЯКХТЭƗЭТ, ЛОЭ ЛТОžТ Тr ТгšƷТrШšs, УК rЮЧК Тr ЩКr 
ТОsЩēУƗЦ ЯОХЭƯЭ ХКТФЮ ЮЧ sЩēФЮs КЮРsЭƗФƗs ТгРХƯЭƯЛКs ТОРūšКЧКТ ЯТsЩƗr. IОЧƗФЮЦЮ ЯОТНЮ Тr НКЮНг. 
DКžЮs ЧШЯērЭēЭ Тr ЯТОЧФƗršƗФ, МТЭЮ rКФsЭЮrШšКЧК ЯКr ТгrƗНƯЭТОs sКrОžƧƯЭs ЮгНОЯЮЦs. TКčЮ РКХЮ 
РКХƗ ЭТО ЯТsТ sКЩХūsЭ ФШЩƗ ФКЭrК sЭЮНОЧЭК ЧШsКМƯЭКУƗ ЦКФƗ. PКr ФƗНЮ ХƯНгОФļЮ КЩУШЦЮ ТОsЩēУКЦs 
rЮЧƗЭ КЭЭТОМƯЛƗ Юг RAI ЩТХЧК ХКТФК sЭЮНēУШšКУТОЦ? 

 LƯНгƗs ЦКЭОrТƗХƗs ХКЛФХƗУƯЛКs ЭТОšКУТОЦ rƗНƯЭƗУТОЦ šКУƗ ЩēЭƯУЮЦƗ, КЮЭШrО ХТОЭШ  sЮЛУОФЭƯЯЮ 
ЯērЭēУЮЦЮ. ŠƯ ЩТООУК КrƯ ЭТФК ТгЦКЧЭШЭК šКУƗ ЩēЭƯУЮЦƗ. NОПШrЦƗХƗs sКrЮЧƗs sЭЮНОЧЭТ ЭТФК ХūРЭТ 
ЧШЯērЭēЭ, МТФ ХТОХƗ ЦērƗ ЯТƼТ sЭЮНТУЮ РКНК ХКТФƗ sКsФƗrƗs Кr ПТЧКЧsТƗХƗЦ РrūЭƯЛƗЦ. PОrsШЧТsФШ 
ПТЧКЧsТƗХШ РrūЭƯЛЮ ЯērЭēУЮЦК rОгЮХЭƗЭТ rƗНК, ФК Кr ПТЧКЧsТƗХƗЦ РrūЭƯЛƗЦ ЛūЭТsФТ sКsФƗrƗs 28% 
studeЧЭЮ ЧШ ЮгƼēЦēУНКrЛƯЛКs ПКФЮХЭƗЭОs ЮЧ 1η% ЧШ ТЧžОЧТОrЮ ПКФЮХЭƗЭОs. LƯНг Кr ЭШ sЭЮНОЧЭТ 
ЩТОsЭrƗНƗУК НКžƗНШs НКrЛШs, ХКТ ФШЦЩОЧsēЭЮ sКЯЮs ТФЦēЧОšК ТгНОЯЮЦЮs, ЧОКЭФКrƯРТ ЧШ ЭƗ, ЯКТ 
sЭЮНОЧЭs ЦƗМƗs МвМХОs ЮЧ КЭrШНКs sКЯƗ ЦƯЭЧОs гОЦē, ЯКТ sЭЮНē НТОЧКs ЧШНКļƗ, КЭrodoties 
LКЭЯТУƗ. PШХТЭТsФƗ ЮЧ ОФШЧШЦТsФƗ sТЭЮƗМТУК ЩКsХТФЭТЧƗУƗs ЯТsƗ ЩКsКЮХē, ЛОЭ ЩКr sЭЮНТУƗЦ УƗЦКФsƗ 
ЩēМ ЩКrКФsЭƯЭƗ sЭЮНТУЮ ХƯРЮЦК ЧШЭОТФЮЦТОЦ. ωТЭƗНТ ЩēМ RAI ЧШЭОТФЮЦТОЦ ЧОЛТУК ТОsЩēУКЦs 
ЧШФƗrЭШЭ ОФsƗЦОЧЮ sОsТУЮ.  

ƻОЦШЭ ЯērƗ ЭШ, ФК ЩКХТОХТЧƗУТОs sЭЮНОЧЭЮ sФКТЭs, ФЮrТ ЩКrКХēХТ ЦƗМƯЛƗЦ sЭrƗНƗ, ЮЧ ЭШ, ФК 
ЩТОКЮНгТs ЯТНēУКТs sЭЮЧНЮ sФКТЭs, ФШ sЭЮНОЧЭs ЯОХЭК КХРШЭКЦ НКrЛК, šТs rОгЮХЭƗЭs (2. ЭКЛЮХКs 

sОФЦУЮ ЯТНēУƗ КЭгƯЦО РrЮЩƗ) ЧОЩƗrsЭОТНг. HТЩШЭēгО ЩКr ЭШ, ФК ХКТФК sКЦКгТЧƗУЮЦs ЩКЭsЭƗЯƯРƗЦ 
sЭЮНТУƗЦ Тr sКТsЭƯЭs Кr ЧШНКrЛТЧƗЭƯЛКТ ЮЧ КХРШЭКЦ НКrЛКЦ ЯОХЭƯЭШ sЭЮЧНЮ sФКТЭК ЩТОКЮРЮЦЮ, 
ЛКХsЭƗs ЯēХ ЯТОЧƗ ЧШЯērШУЮЦƗ — ЩКЭsЭƗЯƯРƗЦ sЭЮНТУƗЦ ЯОХЭƯЭКТs ХКТФs sКЦКгТЧƗУТОs ЭТОšТ 
НКrЛКНТОЧƗs, ЛūЭТsФТ ЧОЦКТЧШЭТОs ЛrƯЯНТОЧƗs. 

SКЦКгТЧƗУƗs ХОФМТУЮ КЩЦОФХēУЮЦs. SКЦКгТЧШЭТОs ХОФМТУЮ ЮЧ ЭТОšШ ФШЧЭКФЭsЭЮЧНЮ sФКТЭКЦ, 
ФШ sЭЮНОЧЭТ НКrЛК Нēļ ЧОЯКrēУК КЩЦОФХēЭ, ЮЧ ЯТОЧХКТФЮs ЩКХТОХТЧШЭТОs УКЮЧШ ЭОСЧШХШƧТУЮ, Э.sФ. 
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ТЧЭОrЧОЭК rОsЮrsЮ ЩТООУКЦƯЛКТ, КЮРsЭƗФƗs ТгРХƯЭƯЛКs ТОРūšКЧКТ КТгЯТОЧ ХТОХƗФs ЮгsЯКrs ЭТФК ХТФЭs 
Юг sЭЮНОЧЭЮ ЩКЭsЭƗЯƯРШ НКrЛЮ. JК ЭƗНК НКrЛК ЧОЛТУК, sКЩrКЭЧО ЮЧ sЭЮНēЭ ЩrТОФs, ХКТ sКsЧТОРЭЮ 
sКЯЮ ЦērƷТ, КЭЭƗХТЧƗУƗs. SЭЮНОЧЭs ЛТОžТ ЧОТгЩrКЭК ЮгНШЭƗs ЭēЦКs, УШ ТОНгТļТЧƗЭТОs ЭКУƗ ХКТФК ХТЦТЭs 
ЛТУК ТОrШЛОžШЭs.  ŠОТЭ ЯКrēУК ЯērШЭ КЛЮ ПКФЮХЭƗšЮ sЭЮНОЧЭЮ ЩТООУЮ sЭЮНТУƗЦ ЧШ ЯТƼЮ ЛrƯЯƗs РrТЛКs 
ТгЩКЮsЦēЦ. TШ ЧШЭОТМК sЭЮНОЧЭК rКФsЭЮrs, ЯТƼК ЯēХЦОs, rТsТЧƗЭ sКЯКs ЩrШЛХēЦКs ХūНгШЭ ЩКНШЦЮ 
ФƗ rƯФШЭТОs ЭКУƗ ЯКТ šКУƗ sТЭЮƗМТУƗ. ŠОТЭ ЩКrƗНƯУƗs НШМēЭƗУЮ КЭЭТОФsЦО ЩrОЭ sЭЮНОЧЭЮ, ЯТƼК 
КЭЯērЭƯЛК, ФШЦЮЧТФƗМТУК sЧТОНгШЭ ФШЧsЮХЭƗМТУКs sЭЮНОЧЭКЦ.  ŠОТЭ ЯКrēУК ЯērШЭ КrƯ rОгЮХЭƗЭЮ 
ЯОМƗФЮ ФШЦЮЧТФƗМТУКТ Кr sКЯЮ КЭЯКsТ RAI sЭЮНОЧЭЮ.  

 JƗsКФК, ФК НКЮНгƗs sТЭЮƗМТУƗs ЩШгТЭƯЯТ КЭrТsТЧƗУƗs ЭТОšТ ТЧžОЧТОrЮ ПКФЮХЭƗЭОs sЭЮНОЧЭЮ 
ЩrШЛХēЦКs, ЛОЭ ЮгƼēЦēУНКrЛƯЛКs ПКФЮХЭƗЭОs sЭЮНОЧЭЮs ЧƗМƗs КЭsФКТЭƯЭ ЧШ RAI sЭЮНОЧЭЮ sКrКФsЭК. 
Tas sКsЭƗНƯУК 17%  ЧШ sЭЮНēУШšШ ƗrЯКХsЭЧТОФЮ sФКТЭК šКУƗ РrЮЩƗ. SЭЮНОЧЭТ ЧОЛТУК РКЭКЯТ 
sКsЭКЩЭТОs Кr РrūЭƯЛƗЦ. SКЦКгТЧШЭТОs НКrЛК ТОsЩēУƗЦ, УШ ЧОгТЧШЭ КrƯ ЯКХШНЮ (ЭШ ЩКЭ ЧОЦƗМШЭТОs, 
ХКТ РКЧ ЩКšЯКХНƯЛК ШrРКЧТгē ХКЭЯТОšЮ ЯКХШНКs ФЮrsЮs ЛОг ПТЧКЧšЮ ЩТОХТОЭШУЮЦК Чo studentu 
ЩЮsОs). ArƯ RAI Тr sШХƯУЮsТ ЩrОЭТЦЧƗФšКЧЮ ЯКХШНКs КЩЦƗМƯЛƗ. TКčЮ КЧРļЮ ЯКХШНКs ЮЧ ХКЭЯТОšЮ 
ЯКХШНКs ФЮrsЮ КЩЦОФХēУЮЦs ЩКХТФК ЛОг rОгЮХЭƗЭК. SЭЮНОЧЭТ ЧШЦКТЧШЭ О-pastu un telefona 
ЧЮЦЮrЮ, гКЮНēУК sКгТƼКs sКТФЧТ Кr RAI. RОгЮХЭƗЭƗ 2,ФЮrss ЮЧ 3.ФЮrss Тr ФƗ ЩƗrЛКЮНОs КФЦОЧs 
sЭЮНТУЮ ЩrШМОsƗ.    

AЮЭШrОs ЩēЭƯУЮЦƗ ТЧžОЧТОrЮ ПКФЮХЭƗЭОs sЭЮНОЧЭЮ ЯТНēУƗ КЭгƯЦО РrЮЩƗ, ХКТ РКЧ Тr гОЦК 
(РКЧНrƯг ХКЛТ), ЭКčЮ sЭКЛТХК, КЭЛТХsЭШšК гТЧƗšКЧƗЦ. 

AЮЭШrО sКЯК ЩēЭƯУЮЦƗ КЭЬОЯТšķТ ТгЯērЭēУЮsТ КrƯ 2018/2019.КФ.Р. ЦКƧТsЭrКЭūrƗ ТОsЭƗУЮšШs 
ƗrЯКХsЭЮ sЭЮНОЧЭЮ ЯТНēУƗs КЭгƯЦОs РrЮЩƗ. IгЦКЧЭШУШЭ ЭШ, ФК ЦКƧТsЭrКЭūrКs sЭЮНОЧЭТОЦ Тr ƯsƗФs 
sЭЮНТУЮ МТФХs (НТЯТ РКНТ), ЩēЭƯУЮЦƗ ФШЧsЭКЭēЭs, ФК sЭЮНОЧЭТОЦ sКЯКs sЭЮНТУЮ ХКТФƗ rКНЮšƗs 
ЩrШЛХēЦКs УƗrТsТЧК НКЮНг ƗЭrƗФ, ФШЧsОФЯОЧЭƗФ ЧОФƗ ЛКФКХКЮrК ЩrШРrКЦЦКs sЭЮНОЧЭТОЦ (РКrƗФs 
sЭЮНТУЮ ХКТФs). ArƯ šКУƗ ЩēЭƯУЮЦК sКНКļƗ sЭКrЩ ПКФЮХЭƗЭēЦ Тr ХТОХКs КЭšƷТrƯЛКs. 

4.tabula 

MКƧТЬЭЫКЭūЫКЬ ЬЭЮНОЧЭЮ РЫЮЩКЬ ЯТНƝУƗЬ КЭгƯЦОЬ ТЧЯОЫЭƝУЮЦЬ (%) 

 2018/2019. 1.kurss 2019./2020. 2. kurss AЛsШХЯОЧЭТ ЮЧ ЩƗrēУТО 

 VТНēУƗ КЭгƯЦО Studentu 
skaits 

VТНēУƗ 
КЭгƯЦО 

Studentu 
skaits 

Absolventu 
skaits 

AЭФƗrЭШЭКs 
studijas, st. 
skaits 

UгƼēЦēУНКrЛƯЛКs  
SPUV, ЦКƧ. 6.99 8 6.73 92 50 50 

IЧžОЧТОrЮ  
TsЯ ЦКƧ. 7.3 98 7,4 98 98 - 

Avots: autore 
SКХƯНгТЧƗУЮЦƗ Кr ЛКФКХКЮrК ЩrШРrКЦЦКs ƗrЯКХsЭЮ sЭЮНОЧЭЮ ЩēЭƯУЮЦЮ, ТгЯērЭēУШЭ КЭsОЯТšƷТ 

ЦКƧТsЭrКЭūrКs sЭЮНОЧЭЮ sЭЮНТУКs, КЭФХƗУКs КrƯ ЧШгƯЦƯРКs КЭšƷТrƯЛКs sЭКrЩ TsV ЮЧ SPUV 
ЦКƧТsЭrКЭūrКs sЭЮНОЧЭЮ sЭЮНТУƗЦ. PēЭƯУЮЦК rОгЮХЭƗЭК ЧТКЧsОs ЛūЭЮ УƗƼОЦ ЯērƗ RAI 
admiЧТsЭrƗМТУКТ, ЩХƗЧШУШЭ sЭЮНТУКs ЧƗФШšТОЦ РКНТОЦ.  

LОФМТУЮ ЧШsХШНгО УОЛ, ЩrОМƯгƗФ, ХОФМТУЮ ЮЧ ЧШНКrЛƯЛЮ КЩЦОФХēУЮЦКЦ ЯОХЭƯЭКТs ХКТФs 
ЯТsrОНгКЦƗФ Тr sКЦКгТЧƗУТОs ЦКƧТsЭrКЧЭūrКs sЭЮНОЧЭЮ ЯТНū. TКs ХТОХƗФƗ ЦērƗ Тr sКТsЭƯЭs Кr 
ЯКХНƯЛКs ЧШЭОТФЭШ ХТФЮЦК ЧШrЦЮ, ФК ЦКƧТsЭrКЭūrКs sЭЮНОЧЭТ ЯКr sЭrƗНƗЭ ЛОг ТОrШЛОžШУЮЦТОЦ ЩТО 
УОЛФЮrК НКrЛК НОЯēУК. ArƯ sЭЮНТУЮ ФЮrsЮ sФКТЭs Тr sКЦКгТЧƗЭs, sКХƯНгТЧƗУЮЦƗ Кr ЛКФКХКЮrК 
ЩrШРrКЦЦƗЦ.  

LКТ РКЧ ЦКƧТsЭrКЭūrКs sЭЮНОЧЭТ Тr ЯОМƗФТ ЮЧ ЧШЩТОЭЧƗФТ, ЭКčЮ ЩКsЭƗЯ ЯТОЧШЭКs ЩrШЛХēЦКs 
2.ФЮrsƗ Кr ЛКФКХКЮrК ЩrШРrКЦЦКs sЭЮНēУШšТОЦ ƗrЯКХsЭЧТОФТОЦ. PrШЭТ: FТЧКЧsТƗХКТs УКЮЭƗУЮЦs. 
IОsЭƗУШЭТОs RAI, sЭЮНОЧЭs sОНг sКЦКФsЮ ЩКr sЭЮНТУƗЦ ЩКr ЯТsЮ sЭЮНТУЮ 1.ФЮrsЮ, ФƗ ЭКs ЩКrОНгēЭs 
sЭЮНТУЮ ХƯРЮЦƗ. ψОЭ 2.ФЮrsƗ Тr ПТЧКЧsТƗХКs ЩrШЛХēЦКs, ЛОЭ sЭЮНТУКs Тr ЧШЩТОЭЧƗФКs, sКХƯНгТЧƗУЮЦƗ 
ar bakalaura programmas studentiem.  
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ŠОТЭ УКЮ ЩКrƗНƗs ЧТКЧsОs. PrШЭТ: sЭЮНОЧЭТ НТЛТЧК ƧТЦОЧОs, ФЮr ЯТsЛТОžƗФ sЭrƗНƗ ЭТФКТ ЯТОЧs 
ƧТЦОЧОs ХШМОФХТs, ЛОЭ ШЭrs ЭТФКТ ХƯНг ЧШЭОТФЭКЦ ХКТФКЦ (ЯТsЛТОžƗФ ЭƗ Тr НгƯЯОsЛТОНrО). TКs 
sКТsЭƯЭs РКЧ Кr ƗrЯКХsЭЧТОФК sЭЮНОЧЭК ФЮХЭūrКs ТгЩКЮsЦēЦ, ФКs ЯТƼК ЦƯЭЧОs гОЦē Тr ФХКsТsФКТs. 
ψОЭ КЮЭШrОs ЩēЭƯУЮЦƗ Тr ƗrЯКХsЭЧТОФЮ sЭЮНОЧЭЮ ƧТЦОЧОs, ФКЦ ЩТОНгТЦsЭ ЛērЧТ. LƯНг Кr ЭШ 
ТОФКЯēУКs РКЧ sЭЮНТУКs, РКЧ ПТЧКЧsТƗХТО УКЮЭƗУЮЦТ.  

PēЭƯУЮЦК rОгЮХЭƗЭs ЧТКЧsēУКs Кr ЭШ, ФК šƗНКs sЭЮНОЧЭЮ ƧТЦОЧОs ЩКХТОФ Юг КЭФƗrЭШЭƗЦ 
sЭЮНТУƗЦ 2. ФЮrsƗ. PrШЭТ: ЩКРКrТЧƗЦ sЭЮНТУЮ ХКТФЮ. PШгТЭƯЯs Тr ЭКs, ФК sЭЮНОЧЭТ sЭrƗНƗ ЮЧ ЦКФsƗ 
ЧШНШФļЮs, ХКТ ЩēМ ЛērЧК ЩТОНгТЦšКЧКs sКƼОЦЭЮ ЩКЛКХsЭЮs ЮЧ ЯОsОХƯЛКs КЩrūЩТ ФƗ LКЭЯТУКs 
ЩКЦКЭ ТОНгƯЯШЭКУКЦ.  

KШЦОЧЭēУШЭ 4.ЭКЛЮХКs sОФЦУЮ rОгЮХЭƗЭЮs, КЮЭШrО sОМТЧК: 
1. SЭЮНОЧЭТ sЭrƗНƗ ЮЧ КТгЦТrsЭ ЩКr sЭЮНТУƗЦ, ФКs Тr rКФsЭЮrƯРs ЭТОšТ SPUV 

ЦКƧТsЭrКЭūrКs sЭЮНОЧЭТОЦ. PēМ ЧОПШrЦƗХƗЦ ЩƗrrЮЧƗЦ, КЮЭШrО ЩēЭƯУЮЦƗ ЩƗrХТОМТЧƗУƗs, ФК šТОЦ 
sЭЮНОЧЭТОЦ ЧОЩТОМТОšКЦs ЭТФКТ EТrШЩКs ЧШгƯЦОs НТЩХШЦs, ФШ КЮРsЭТ ЯērЭē ЯТƼЮ ЦƯЭЧОs гОЦē.  

2. AЭšƷТrƯРs ЯТОНШФХТs Тr TsV ЦКƧТsЭrКЭūrКs sЭЮНОЧЭТОЦ. NШЩТОЭЧƗФТ ЮЧ КЩгТЧƗs 
sОЯƯ ЦērƷТ ЭТОšТ Кr гТЧƗšКЧƗЦ ЭШ sКsЧТОРЭ. TШ ЩКrƗНК ЩēЭƯУЮЦК ЯТНēУƗ КЭгƯЦО.  

3. RОгЮХЭƗЭƗ ЧШ SPUV ЦКƧТsЭrКЭūrКs ЭТФКТ η0% (ЩЮsО) КЛsШХЯē šШ ЩrШРrammu tai 
ЩКrОНгēЭКУƗ ХКТФƗ. TsV ЦКƧТsЭrКЭūrКs sЭЮНОЧЭТ КЛsШХЯē 8θ% ƗrЯКХsЭЮ sЭЮНОЧЭТ. 

KШЩƯРТО sОМТЧƗУЮЦТ, ФКs ТгЯТrгƯУЮšТОs ЩēЭƯУЮЦК ХКТФƗ: 
1. VОТМШЭ šШ ЩēЭƯУЮЦЮ, КЮЭШrО Тr ТОРЮЯЮsТ ХТОХЮ ЩТОrОНгТ sКНКrЛƯЛƗ Кr ƗrЯКХsЭЮ 

sЭЮНОЧЭТОЦ. AЮЭШrО ТОЩКгТЧК ЯТƼЮ ФЮХЭūrЮ, ЯТƼЮ НгƯЯОsЯОТНЮ, ФКs sКТsЭƗs Кr ЯТƼЮ ЯēХЦТ sЭЮНēЭ 
RAI. NШ ЭƗ ТгrТОЭ КrƯ ЯТƼЮ ЩrШЛХēЦЮ rТsТЧƗšКЧК, ФКs НКЮНгТОЦ sЭЮНОЧЭТОЦ Тr sКТsЭƯЭК Кr ЯТƼК 
КЦЛƯМТУƗЦ. 

2. SКХƯНгТЧШšКТs ЯērЭēУЮЦs КЛЮ ПКФЮХЭƗšЮ sЭЮНОЧЭТОЦ, НШН ФШЩƯРЮs sОМТЧƗУЮЦЮs. 
PrШЭТ: УКЮ ЧШ ЩТrЦƗ ФЮrsК ФКЭrКЦ НШМēЭƗУКЦ УƗЯērЭē ЯТƼЮ sЭЮНТУКs ЭКТsЧƯРТ ЮЧ sЭТЧРrТ. DКЮНг 
ХКТФК УƗЯОХЭК sЭЮНОЧЭКЦ ЩКsФКТНrШУШЭ sКЯЮ sЭЮНТУЮ ЩrТОФšЦОЭЮ, УШ sЭЮНОЧЭs ЩТrЦКУƗ РКНƗ 
КНКЩЭēУКs УКЮЧКУƗ sЭЮНТУЮ sТsЭēЦƗ. 

3. AНЦТЧТsЭrƗМТУКТ ЮЧ КФКНēЦТsФКЦ ЩОrsШЧƗХКЦ УƗЛūЭ ЯТОЧШЭКЦ sКЯƗs ЩrКsƯЛƗs ЩКr 
RAI sЭЮНТУЮ ЩrШМОsК ЧШЭОТФЮЦЮ ТгЩТХНТ. ŠƯ ЧТКЧsО УƗТОЯērШ ЧШЯērЭēУШЭ sЭЮНТУЮ ШrРКЧТгƗМТУКs 
ЩrШМОsК ТгЩТХНТ РКЧ ТЧžОЧТОrЮ ПКФЮХЭƗЭОs sЭЮНОЧЭТОЦ, РКЧ ЮгƼēЦēУНКrЛƯЛКs ПКФЮХЭƗЭОs 
sЭЮНОЧЭТОЦ. IгЩТХНШЭ ЩrШrОФЭШrƗЭƗ ЧШХОЦЭШ, КФКНēЦТsФКТs ЩОrsШЧƗХs ЩКrƗНa savu attieksmi pret 
sЭЮНОЧЭТОЦ ЮЧ МТОƼЮ ЩrОЭ КНЦТЧТsЭrƗМТУЮ. ŠШ ЯТОЧШЭƯЛЮ ТгУūЭ ƗrЯКХsЭЮ sЭЮНОЧЭТ ЮЧ ЩƗrƼОЦ ФƗ 
ЩКrКЮРЮ sКЯƗ sЭЮНТУЮ ЩrШМОsƗ. TКУƗ КrƯ ТгКЮР sЭЮНОЧЭЮ МТОƼК ЩrОЭ ЩКsЧТОНгēУТОЦ, ТЧsЭТЭūЭЮ. 
NОЯОТНШУКs ФШЧПХТФЭЮ sТЭЮƗМТУКs, ФЮr ТгЦКЧЭШ sКЯКs КЦЛƯМТУКs. 

4. PēЭƯУЮЦƗ ЩКrƗНƯЭs, ФК ТЧžОЧТОrЮ ПКФЮХЭƗЭОs sЭЮНОЧЭТ Тr НТsМТЩХТЧēЭƗФТ, ЧШЩТОЭЧК 
КЭЭТОФsЦО ЩrОЭ sЭЮНТУЮ ЩrШМОsЮ, ЧОsФКЭШЭТОs Юг ЩrШРrКЦЦКs sКrОžƧƯЭƯЛЮ ЮЧ sЦКРЮЦЮ. IгЩēЭОs 
ХКТФƗ, ЧШsФКТНrШЭs, ФК ТЧžОЧТОrЮ ПКФЮХЭƗЭТ ТгЯēХКs sЭЮНОЧЭТ, ФКЦ ЯОМƗФТ Тr КЮРsЭƗФШ ТгРХƯЭƯЛЮ ЮЧ 
ЩКšЧШНКrЛТЧƗЭТ. ŠКУШs RAI sЭЮНОЧЭШs ЯТƼТ ТОКЮНгТЧƗУЮšТ sЩēУЮ НШЦƗЭ, ХКТ КЭrТsТЧƗЭЮ rКНЮšƗs 
ЩrШЛХēЦКs. 

5. FТЧКЧšЮ УКЮЭƗУЮЦs ЩКsЭƗЯ КrƯ ТЧžОЧТОrЮ ПКФЮХЭƗЭОs sЭЮНОЧЭТОЦ, ЭКčЮ ЯТƼТ 
ЯТsЯКТrƗФ ЧШНКrЛТЧƗЭТ ЩТО ЭТОЦ НКrЛК НОЯēУТОЦ, ФЮrТ ХКЛƗФ КЩЦКФsƗ ЯТƼЮ НКrЛЮ. 

6. UгƼēЦēУНКrЛƯЛКs ПКФЮХЭƗЭОs sЭЮНОЧЭТ ЯКТrЮЦƗ ТОsЭƗУƗs RAI, ЭТФКТ ЭƗЩēМ, ХКТ 
ТОРūЭЮ EТrШЩКs НТЩХШЦЮ, ФШ ЯТƼЮ ЦƯЭЧОs гОЦē ЯērЭē ļШЭТ КЮРsЭЮ. TƗЩēМ КrƯ КЭЭТОФsЦО ЩrОЭ 
sЭЮНТУƗЦ sКХƯНгТЧШšТ Кr ТЧžОЧТОrЮ ПКФЮХЭƗЭОs sЭЮНОЧЭТОЦ, Тr ЧОЧШЩТОЭЧК, ЩКЯТršК, КrƯ sОФЦУЮ 
ЯērЭēУЮЦƗ ЭКs ЩКrƗНƗs. 

7. AЮЭШrОs ЩēЭƯУЮЦК rОгЮХЭƗЭƗ ЩКr ПТЧКЧsēЦ ЮЧ ЭШ sКТsЭƯЛЮ Кr sЭЮНТУЮ ЩrШМОsК 
ТгЩТХНТ, ЭТФК ЧШЧƗФЭs ЩТО sОМТЧƗУЮЦК, ФК sКЦКФsК ЩКr sЭЮНТУƗЦ ЩТrЦКУƗ РКНƗ УƗЯОТМ ЩТХЧƯРТ 
ЮгrОТг ЩКr ЯТsЮ sЭЮНТУЮ РКНЮ, ЭКčЮ ЯēХƗФКУШs ФЮrsШs ЯКr sОФЦƯРТОЦ sЭЮНОЧЭТОЦ, ФКЦ ЧКЯ 
ПТЧКЧšЮ ЮЧ sЭЮНТУЮ ЩКrƗНЮ КЭļКЮЭ sКЦКФsЮ ЯОТФЭ ЩК sОЦОsЭrТОЦ. TКs Лūs „ЛШЧЮss” sОФЦƯРТОЦ 
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sЭЮНОЧЭТОЦ ЮЧ ЩКrКЮРs Юг ФШ ЭТОФЭТОs ЩƗrēУТОЦ ƗrЯКХsЭЮ sЭЮНОЧЭТОЦ. ŠШ sШХТ ЯКr ЩКrОНгēЭ RAI 
ЧШsКМƯУЮЦШs. 

 
IгЦКЧЭШЭШ ТЧПШЫЦƗМТУКЬ avotu saraksts 
 
Д1Ж IгРХƯЭƯЛКs ЮЧ ГТЧƗЭЧОs ЦТЧТsЭrТУКs ЦƗУКs ХКЩК 
[2] PMLP anketas, RAI studiju noteikumi 
Д3Ж RAI sЭЮНТУЮ НКļКs ЩТООУКЦТО НШФЮЦОЧЭТ ЩКr sЭЮНОЧЭЮ sОФЦēЦ, КЭsФКТЭОs ЩКr sЭЮНОЧЭЮ 

ЯТНēУƗЦ КЭгƯЦēЦ, RAI НКЭЮ ЛƗгО . 
Д4Ж FШrЦƗХƗs ЮЧ ЧОПШrЦƗХƗs sКrЮnas ar studentiem 
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Abstract 
In our days we can see somebody face to face or not see anybody but all relationships anyway 

transmitted and secured between people and this will be more and more increase even some object 
already not exists but mention and opinion is residual of his activity. 

 
Keywords: sociometric matrices, rank speed, probability of leadership, making decisions, 

fluctuation 
 
Introduction 
Beyond the conception of humans as essentially social beings, sociometry recognizes and 

uses the fact that all these connections are perpetually influence on the social choices we make - for 
example, with whom we eat lunch, whom we marry, who is our chefleader, whom we sit next to in 
classes, receptions, and other meetings, whom we like and do not like. (Remer, Rory. 2006) 

Using both positive and negative choices, the connections between people and the patterns of 
connections throughout groups are made influenced [1].  

Grasping the entire sociometric system is optimal, but popularly sociometry theory is focused 
on measuring relationships, the purview of longterm relationships and their development and 
maintenance over time and fluctuation of interpersonal connections over short periods. The key to 
using sociometry as КЧ КssОssЦОЧЭ (ХТФО HОТsОЧЛОrРĶs ЩrТЧМТЩХО) ЦШsЭ ОППОМЭТЯОХв Тs ЮЧНОrsЭКЧНТЧР 
MШrОЧШĶs ПЮХХ МШЧМОЩЭЮКХТгКЭТШЧ. Д1Ж.  

 
Data and methods 
The main aim is how to define leadership in some groups and make decision on that case, 

because social interconnections are so difficult to understand. And in this paper its solutions was 
developed by the mathematical methods. 

Even in reviews of publications, rejection or permission is sometimes accompanied by the 
authority of a leader or an outsider. 

We often encounter in our life with decisions that sometimes do not depend on the accuracy 
of attributes or real qualities, achievements or accomplished activity. 

For example, when grading students, there are always distributions of grades, the bottom 
indicator or the top indicator is impossible for everyone or just for all groups, this is an element of 
communication, relations between people, and not systematic work in assessing exact knowledge, 
for some students in group, for some students, sitting side by side means success, for others it is 
quite the opposite, a bad result. 

The misconception is that sociometry stops with the production of the sociogram from 
choices exprОssОН rОХКЭОН ЭШ К sЩОМТПТМ МrТЭОrТШЧ (О.Р., “АТЭС аСШЦ аШЮХН вШЮ ЦШsЭ КЧН ХОКsЭ аКЧЭ 
ЭШ sТЭ КЭ К аОННТЧР rОМОЩЭТШЧ?”). TСТs ХОЯОХ Тs аСКЭ MШrОЧШ МКХХОН “ЧОКr sШМТШЦОЭrв”. “SЭrШЧР” 
sociometry requires two conditions beyond eliciting choices and depicting them: 

(1) The choices must be implemented (e.g., you must sit with whom you have. chosen), and  
(2) the reasons for choosing must be made overt. 

mailto:konstan@tsi.lv
mailto:ipetuhovs@rai.lv
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The last two conditions present many possibilities and difficulties. Implementing the choices 
makes them real in the sense that the full impact of a choice is experienced. [1].  

Arriving at an optimal implementation is challenging because not everyone can have one of 
his or her positives, and some must endure a negative - regardless of how many selections are 
allowed. 

Examining choice rationales presents other challenges. People tend to be uncomfortable with 
the process because, for example, they believe that feelings may be hurt or they are confused by 
their own ambivalences and lack of awareness of their reasons. Reservations have some validity but 
usually not nearly to the degree feared. The benefit derives from probing projections attendant - 
assumptions about the rationales and/or expectations for the choices. [1]. 

At worst, some perceptions are confirmed, at best and more often, the rationales do not 
conform to suppositions in informative ways (e.g., you are not chosen by a friend because you see 
each other frequently and he or she wants to visit with others, or you are chosen by someone 
because you are seen as the only less talkative person in the group). Negatives are not necessarily 
“ЛКН,” ЧШr КrО ЩШsТЭТЯОs ЧОМОssКrТХв “РШШН.” LОКrЧТЧР rОКsШЧs МСКХХОЧРОs КssЮЦЩЭТШЧs КЧН/Шr 
provides the basis for changing behaviours - a not inconsequential value [1]. 

In the initial stage, at the start, the relationship between completely strangers and different 
people is always the same, but fluctuations occur later. The big task would be to determine your 
choice at the first stage: with whom more fusible and comfortable deal. This allows you to gain time 
for unnecessary showdowns, disputes and relationships. 

For a lot of people in the group obvious priority influence of leaders and outsiders, hidden 
leaders, poky loners. Average suitable case can defuse or heat up the situation in the group. Most 
people are accepted to conformable tactics of behavior. 

For example, in the stream of cars, some cars are trying to overtake you on the track, others 
will always lag behind and there will be a car that will always go ahead of you and, in general, set 
your driving mode. 

Also, in life among people of colleagues, someone will always be higher than you, someone 
will be far from you in the hierarchy of position, and someone will always influence you. He will 
become your leader during the movement. 

You can assess the likelihood of influence, and also understand the conditions of choice when 
making a decision. 

We can assume the qualities of colleagues and compare them with each other. Dominants, for 
each quality, will be reflected in sociometric matrices. 

From the left vertical and from the top horizontally in the sociometric matrix, the numbers of 
the group members are listed in the same order. We will fill in the table line by line. For example, 
let's compare the first person with the second, the first one dominates over the second, which means 
that we write "0.9" in the cell where the first row intersects the second column. Otherwise, we 
would have entered "0.1". 

For example, for eight totally fictitious (invented) respondents, we will compose a matrix of 
probabilities of dependencies. We can give them our names, but only indicate them as Yuri, 
Andrey, Igor, Irina, Nikolay, Sergey, Konstantin, Alexander, Michael and further we can denote as 
letters Yu, An,I,Ir,N,S,K,Al,M. 

Thus, we compare each person with each and get a matrix filled with zeros and ones. 
The matrix has two features: 

 all zeros will be inscribed diagonally (these cells are marked in gray in the 
table); 

 the upper triangle has opposite reflection relative to this diagonal. 
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Table 1. 
Matrix of probabilities of dependencies 

 Yu An I Ir N S K Al M 

Yu 0 0.90 0.95 0.5 0.99 0.99 0.99 0.90 0.99 
An 0.1 0 0.1 0.01 0.99 0.5 0.3 0.9 0.1 
I 0.05 0.9 0 0.5 0.9 0.9 0.9 0.5 0.7 
Ir 0.5 0.99 0.5 0 0.99 0.99 0.9 0.99 0.99 
N 0.01 0.01 0.1 0.01 0 0.2 0.2 0.01 0.1 
S 0.01 0.5 0.1 0.01 0.8 0 0.5 0.5 0.2 
K 0.01 0.7 0.1 0.1 0.8 0.5 0 0.1 0.1 
Al 0.1 0.1 0.5 0.01 0.99 0.5 0.9 0 0.2 
M 0.01 0.9 0.3 0.01 0.9 0.8 0.9 0.8 0 

 
To analyze the quality of communication skills, the following principle is used. If the first and 

second members of the team communicate freely, then at the intersection of the first row and the 
second column, as well as at the intersection of the second row and the first column, enter "0.5". If 
they hardly communicate, then instead of "0.5" should be entered near "0". If one of the two people 
dominates in strong communication, for example, the first, then when crossing the first line and the 
second column, enter "0.99", and when crossing the second row and the first column, enter "0.01". 
Therefore, such a matrix will have only one feature - the diagonal of zeros. Each person cannot 
dominates itself. 

Table 2. 
 

Rank matrix 

 Yu An I Ir N S K Al M 

Yu 0.6062 3.5289 1.384 0.6217 5.607 3.735 3.969  3.1759 1.826 
An 0.1279 0.8398 0.759 0.154 1.8199 1.076 1.54 0.5198 0.587 
I 0.487 2.309 1.1175 0.154 4.000 2.434 2.479 2.459 1.094 
Ir 0.3508 3.0249  1.654 0.639 5.308 3.375 3.717 2.977 1.529 
N 0.026 0.4399 0.0905 0.078 0.539 0.299 0.310 0.277 0.152 
S 0.143 0.6969  0.5045 0.125 1.679 1.179 1.048 0.736 0.369 
K 0.158 0.556  0.3395 0.077 1.480 0.838 0.989 1.126 0.448 
Al 0.0839 1.6198 0.409 0.407 1.957 1.416 0.9 0.949 0.757 
M 0.216 1.4889  0.85 0.324 3.421 1.858 1.948 1.558 0.908 

 
 
The rank matrix is calculated using the formula 
 

12)(  MN ,                                                                                  (1) 
 
where M is the dominant matrix. 
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To find the rank of each challenger, add the elements of each row. Whoever has a higher rank 
is stronger in this capacity (see table). 

Ranks are calculated for each quality and the results are recorded in the rank table (see table). 
The leader in the team is the candidate with the highest total score. 
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Outcomes and discussion 

 
As the result we can get following table. 

Table 3. 
Rank table 

 
Yu 46.1 

An 3.2 

I 18 

Ir 37 

N 1.6 

S 6.1 

K 9.4 

Al  1.2 
M 0.6 

 
They have a very high rank, figuratively speaking, they move at a high ranked speed, and 

other members of the group cannot keep up with them. Conversely, too low a rank is a congestion 
and influence for a group, so it cannot overcome degradation. The best option for controlling the 
rank speed is a rating close to the average value of 18, this may be from the respondent Igor. 

 
Conclusion 
Thus, in conclusion, I would like to note that as a result of the study, it is possible to 

determine in the future the rank speed of leadership and predict what will happen if the leader is a 
modest outsider or a leader with a high rank speed. This work of the author is not yet complete, but 
rather at the beginning of the path, since in sociometrics, as in a complex system, there are many 
questions.  
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Abstract 
Composite materials known already many centuries ago. Last 100 years development of 

science and industrial manufacturing opened ways for more and more use of composite 
materials. According to so fast manufacturing development, industry meet new advanced 
problems of repairs and diagnostics of composite material. Biggest companies as Airbus and 
Boeing and not just only them try to have new solutions for repairs and diagnostics. The study 
provides information of basic materials used in advanced composite materials and repairs of 
them. 

 
Keywords –  composite materials, components, repair  
 
Introduction 
Composite materials already knew civilizations centuries ago, but until nowadays, 

evaluation and knowledge of science have been grove up, so people whole the world can 
develop and research new materials. Composite materials was known already many 
centuries ago but more information and researches stared in 1950s and 1960s, these 
materials, particularly carbon fiber epoxy, have become increasingly important in aircraft 
building [1]. 

Boeing starting from 20.gs.80 use tree main composite materials in the manufacturing 
process of parts. These are carbon-fibre reinforced plastic (CFRP), Kevlar reinforced plastic, 
and glass-fibre reinforced plastic (GFRP) materials. It also uses a Kevlar/CFRP hybrid and it 
save weight almost 800 kg per one section. Like most other manufacturers, Boeing has 
limited itself to fibre orientation of 00, +- 450 plies to react to shear loads and 900 plies to react 
to side loads. Strength design requirements are a function of the applied load direction to ply 
orientation and ply sequence have to be correct. 

Each generation of new aircraft developed by Boeing has an increased percentage of 
composite material, with the highest being 50% in Boeing 787 Dreamliner.  

The major structural elements of Boeing's 787 Dreamliner are made of more carbon 
'sandwich' composites and advanced carbon laminate, a shift away from archaic fiberglass 
composites. [2] 

The Airbus-350 XWB widebody jetliner is made of more than 50% composites, giving 
it a 25% reduction in fuel burn versus its aluminium competitors. [3] 

 Mechanisms and control plates, which can be damaged and deformed during 
operation, are made of cellular constructions. The work analyzes the damages, the hazards of 
their construction workability. Possible repair technologies with vacuum process, bonded 
scarfed repair, conventional bolted repairs. 
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When detecting damaged elements, a more suitable strength restoration technology 
should be used for a specific location, and the strength of the damaged element after repair 
should be calculated using as simple a methodology as possible. 

To ensure maintenance, repair and structural renewal materials must be divided in 
fibers, binders, monolayer blanks, etc. Based on the statistics of faults detected in operation 
process we can make forecast. 

 
Composite material structure  
Composite materials consist of a combination of materials that are mixed together to 

achieve specific structural properties. The individual materials do not dissolve or merge 
completely in the composite, but they act together as one. Normally, the components 
physically identified as they interface with one to another. The properties of the composite 
material are superior to the properties of the individual materials from which it is constructed. 

An advanced composite material is made of a fibrous material embedded in a resin 
matrix, generally laminated with fibers oriented in alternating directions to give the material 
strength and stiffness.  

Composites materials manufacturing companies Boeing and Airbus use: 
 Fairings  
 Flight control surfaces  
 Landing gear doors  
 Leading and trailing edge panels on the wing and stabilizer  
 Interior components  
 Floor beams and floor boards  
 Vertical and horizontal stabilizer primary structure on large aircraft  
 Primary wing and fuselage structure on new generation large aircraft  
 Turbine engine fan blades  
 Propellers 
A fiber is the primary load-carrying element of the composite material. The composite 

material is only strong and stiff in the direction of the fibers. Unidirectional composites have 
predominant mechanical properties. One direction and can said to be anisotropic, having 
mechanical or physical properties that vary with direction relative to natural reference axes 
inherent in the material. Components made from fiber-reinforced composites designed so that 
the fiber orientation produces optimum mechanical properties, but they can only approach the 
true isotropic nature of metals, such as aluminum and titanium. 

A matrix supports the fibers and bonds them together in the composite material. The 
matrix transfers any applied loads to the fibers, keeps the fibers in their position and chosen 
orientation, gives the composite environmental resistance, and determines the maximum 
service temperature of a composite [4]. 

Structural properties, such as stiffness, dimensional stability, and strength of a 
composite laminate, depends on the stacking sequence of the plies. The stacking sequence 
describes the distribution of ply orientations through the laminate thickness. Number of plies 
with chosen orientations increases, more stacking sequences. 

Proper selection of ply orientation in advanced composite materials is necessary to 
provide a structurally eППТМТОЧЭ НОsТРЧ. TСО ЩКrЭ ЦТРСЭ rОqЮТrО 0° ЩХТОs ЭШ rОКМЭ ЭШ КбТКХ ХШКНs, 
±4η° ЩХТОs ЭШ rОКМЭ ЭШ sСОКr ХШКНs, КЧН 90° ЩХТОs ЭШ rОКМЭ ЭШ sТНО ХШКНs. ψОМКЮsО ЭСО sЭrОЧРЭС 
design requirements are a function of the applied load direction, ply orientation and ply 
sequence have to be correct. It is critical during a repair to replace each damaged ply with a 
ply of the same material and ply orientation. 
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The plies of a quasi-ТsШЭrШЩТМ ХКвЮЩ КrО sЭКМФОН ТЧ К 0°, –4η°, 4η°, КЧН 90° sОqЮОЧМО Шr 
ТЧ К 0°, – θ0°, КЧН θ0° sequence. These types of ply orientation simulate the properties of an 
isotropic material. Many aerospace composite structures are made of quasi-isotropic material. 

Warp Clock indicates the longitudinal fibers of a fabric. The warp is the high strength 
direction due to the straightness of the fibers. A warp clock is used to describe direction of 
ПТЛОrs ШЧ К НТКРrКЦ, sЩОМ sСООЭ, Шr ЦКЧЮПКМЭЮrОrĶs sСООЭs ДηЖ. 

As we known lot of process who are not correct and punctual performed can cause the 
damages of the material.  Before the repairs, we need to classified the damage and then 
choose the correct way for the repair of material. Repair, can be made by person who certified 
to perform repair job. Job place should be clean; also, tools should be certified and clean.  

 
Often used aircraft composite materials 
Fiberglass is often use for secondary structure on aircraft, such as fairings, radomes, 

and wing tips. Fiberglass used for helicopter rotor blades. Fiberglas are call fiber-reinforced 
polymer, or fiber-reinforced plastic is a composite material made of a polymer matrix 
reinforced with fibers. The fiberglass have two different groups - Glass fiber reinforced 
plastic group and Carbon fiber reinforced group. 

 
Glass fiber reinforced plastic group (GFRP) is glass fiber reinforced polymer also 

known as glass fiber are reinforced plastic with synthetic amalgamated fibers of glass. Fibers 
is made of E-glass and polyester material together.  Material can range a tensile strength of 
44-2358MPa. Glass fiber made from silica (sand), sodium carbonate and calcium carbonate 
together with other compounds to give the specific properties required. The materials are 
heated in a furnace and then extruded directly from the furnace through metal (a platinum, 
rhodium, alloy) orifices of various diameters to produce filaments. A high-speed winder 
revolving faster than the exiting molten glass draws them under tension into very fine 
filaments. [6] GFRP composite material have a relatively low-cost, composite material as 
compared to carbon and other metal fiber composites. Composite material is in demand for its 
high strength, lightweight, corrosion resistance quality compressive strength while only 
weighing a quarter of the weight of steel.  

   
Aramid fibers (Kevlar) are lightweight, strong, and tough. Fibers are strong and used 

as the filler in ARPCs with a phenolic resin or epoxy resin as a matrix. They are particularly 
useful where energy has to be absorbed and dissipated, and they are able to resist abrasion. 

Two types of ArКЦТН ПТЛОr КrО ЮsО ТЧ ЭСО КЯТКЭТШЧ ТЧНЮsЭrв. KОЯХКr® 49 СКs К СТРС 
sЭТППЧОss КЧН KОЯХКr® 29 СКs К ХШа sЭТППЧОss. Д7Ж 

An advantage of aramid fibers is their high resistance to impact damage, so they are 
often use in areas prone to impact damage. The main disadvantage of aramid fibers is their 
general weakness in compression and hygroscope. Service reports have indicated that some 
ЩКrЭs ЦКНО ПrШЦ KОЯХКr® КЛsШrЛ ЮЩ ЭШ 8 ЩОrМОЧЭ ШП ЭСОТr аОТРСЭ ТЧ аКЭОr. TСОrОПШrО, ЩКrЭs 
made from aramid fibers need to be protect from the environment. Another disadvantage is 
ЭСКЭ KОЯХКr® Тs НТППТМЮХЭ ЭШ НrТХХ КЧН МЮЭ.  

 
Carbon fibers reinforced plastic group (CFRP) are very stiff and strong, 3 to 10 

times stiffer than glass fibers. Carbon fiber is a composite material that has a very high 
strength-to-weight ratio and consists of carbon fibers embedded in a polymer resin. Carbon 
fibers generally made heating filaments of propenonitrile, polyacrylonitrile (PAN) under an 
atmosphere. Process part will have material oxidized PAN. The oxidized PAN is the placed 
into a furnace with an inert atmosphere of a gas such as argon, who are heated. Process 
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known as pyrolysis, the heating of a substance in the absence of air. The product, carbon 
fiber, contains chains of carbon atoms, which are bonded side-to-side (ladder polymers), 
forming narrow sheets of carbon atoms, one atom thick, known as grapheme. Carbon fiber is 
gray or black in color and is available as dry fabric and prepared material. [8] 

Carbon fibers and the resin may be epoxy or other polymers, such as polyester used for 
structural aircraft applications, such as floor beams, stabilizers, flight controls, and primary 
fuselage and wing structure.  

Advantages include its high strength and corrosion resistance. Disadvantages include 
lower conductivity than aluminum. Carbon fibers have a high potential for causing galvanic 
corrosion when used with metallic fasteners and structures 

 
Honeycomb material provides certain properties and has specific benefits. The most 

common core material used for aircraft honeycomb structures is aramid paper (Nomex or 
Korex). Fiberglass use for higher strength applications. All the time there comes innovations 
to use new materials for reduce new honeycomb types [9]. 

 
Composite material inspection ways and repairs. Composite material repairs, made if 

damage are not more than the Permitted Damage Limits (PDL). If this limit are more than 
allowed we need to have permit to make repair. In table below, you could see methods of 
inspections and type of defects. According related defects, we can choose repair technologies, 
tools and processes.  

1. Table  
Table of inspection and defects 

Method of 
inspections 

Type of defects 

Visual Delamination Disbond Crack Dent 
Water 

Ingestion 
Overheat 
and Burns 

Lightning 
Strike 

X-Ray x x x x x x x 

Ultrasonic TTU x x x     

Ultrasonic pulse 
echo 

x    x   

Ultrasonic 
bondtester 

x x      

Tap test x x      

Eddy current   x     

Infrared 
thermography 

x x   x   

 
Composite repairs can be performed with repair tool package. Haand tools we can cut 

material and for that we use as scissors, pizza cutters, and knives. Materials made from Kevlar 
are more difficult to cut than fiberglass or carbon and tools wear quicker. Squeegee and a 
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brush are used to impregnate dry fibers with resin for wet layup. Markers, rulers, and circle 
templates are used to make a repair layout. 

Repairs of composite components often performed with a technique known as vacuum 
bagging. A plastic bag, sealed around the repair area. Air, is then removed from the bag, 
which allows repair plies drawn, together with no air trapped in between them. Atmospheric 
pressure bears on the repair and a strong, secure bond created. [10] Several processing 
materials used for vacuum bagging a part. These materials do not become part of the repair. 

Two small cuts made in the bagging material so that the vacuum probe valve can be 
install. The vacuum bag is not very flexible and plies need to make in the bag if complex 
shapes are to bag. Sometimes, an envelope type bag is used, but the disadvantage of this 
method is that the vacuum pressure might crush the part. Reusable bags made from silicon 
rubber are available that are more flexible. Vacuum repair process include also different ways 
of test processes and repair process machines, hat can help to ensure quality of performed 
procedure. 

Prepared material is a fabric or tape that impregnated with a resin during the 
manufacturing process. The resin system is already mixed and is in the B stage cure.  Store 
the prepared material in a freОгОr ЛОХШа 0 °F ЭШ ЩrОЯОЧЭ ПЮrЭСОr МЮrТЧР ШП ЭСО rОsТЧ. TСО 
material typically placed on a roll and a backing material placed on one side of the material so 
that the prepared does not stick together. The prepared material is sticky and adheres to other 
plies easily during the stack-up process. You must remove the prepared from the freezer and 
let the material thaw, which might take 8 hours for a full roll. Store the prepared materials in a 
sealed, moisture proof bag. Do not open these bags until the material completely thawed, to 
prevent contamination of the material by moisture. [11] 

Bonding utilizes procured composite detail parts, and uses a layer of adhesive to bond 
two procured composite parts. Honeycomb sandwich assemblies commonly use a secondary 
bonding process to ensure optimal structural performance. Laminates co-cured over 
honeycomb core may have distorted plies that have dipped into the core cells. As a result, 
compressive stiffness and strength can be reduced as much as 10 and 20 percent. 

A large proportion of current aerospace composite components are light sandwich 
structures that are susceptible to easily damage. Sandwich structure is a bonded construction 
and the face sheets are thin, damage to sandwich structure repaired by bonding. A potted 
repair can repair damage to a sandwich honeycomb structure that is smaller than 0.5 inches. 
The honeycomb material could be in place or could be remove and filled up with a potting 
compound to restore some strength. Potted repairs do not restore the full strength of the part. 
Potting compounds are most often epoxy resins filled with hollow glass, phenolic or plastic 
micro balloons, cotton, flux, or other materials. The potting compound can use as filler for 
cosmetic repairs to edges and skin panels. Potting compounds use in sandwich honeycomb 
panels as hard points for bolts and screws. 

Most damage to fiber, reinforced composites is a result of low velocity and sometimes-
high velocity impact. In metals the energy dissipated through elastic and plastic deformations, 
retains a good deal of structural integrity. Whilst in fiber reinforced material the damage is 
usually more extensive than that seen on the surface. 

Researchers have been developing the blended wing concept and NASA are exploring 
the technology of morphing or shape-changing aircraft, taking inspiration directly from 
nature. 

New repair technologies use 3D scanners and ultrasonic handheld thermal imaging 
cameras. Advances in micro electromechanical sensors (MEMS) have produced the type of 
technology needed to embed strain gauges in composites, proactively detecting defects.  
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Using a soft magnetic circuit with a diameter of only 10 to 60 microns to measure the 
stress in the carbon fiber. The carbon fiber will have microwares laid between the layers. In 
the grid. Stresses near the microwares can affect the response of the material to external 
magnetic fields. 
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Abstract 
The growing advance in information and communication technologies has transformed 

the business models of distribution channels. As a consequence, the International Air 
Transport Association (IATA) developed a tool, which translates into a data transmission 
standard, based on an XML-type communication between airlines and third-party distributors. 
Recently, new technologies include a wide variety of SoLoMo applications, that is, social 
networking applications based on mobile devices. More and more airlines prefer to use 
distribution channels that favor direct contact with the final consumer, and currently they 
introduce their booking engines on sharing platforms. In this way, they follow the digital 
transition, boosting the sales spectrum, increasing revenues. 

 
Key words: Business models, Distribution, GDS, OTA, Travelling, Websites 
 
Introduction 
Between markets, products and services, lines of communication are established to 

simplify business. These communicating vessels that link the various players in the tourism 
business are known as distribution channels. The development of innovations in technological 
hotel, tourism and air transport services, and innovative business models, have revolutionized 
the hospitality and tourism industries (Bilgihan & Nejad, 2015). In recent years, we have seen 
great changes, sometimes highly disruptive and radical, and with a strong impact on company 
accounts. 

Research on innovation services has evolved from a generic perspective to a perspective 
of differentiating products and services, emphasizing the need for an integrated approach of 
technological and non-technological aspects (Bilgihan and Nejad, 2015). 

According to Thakran and Verma (2013), travel and tourism are described in four eras: 
Global Distribution System (GDS), Internet, SoLoMo and Hybrid periods. Recently, the trend 
towards disintermediation was again impacted by new technologies, the Customer 
Engagement Technology (CET). This innovation includes a wide variety of SoLoMo 
applications, that is, social networking applications based on mobile devices. The main trends 
that occurred in 2013, and that the future no longer hides, are the basics of HTML (investing 
more and more in search engines) and Liquid Sites (on the part of customers the use of 
various devices for research (Thakran and Verma, 2013).  

The growing advance in information and communication technologies (ICT) has 
transformed the business models of distribution channels: traditional players will continue to 
disappear, due to technological development (Dieck et al., 2018). In 2015, more than 25% of 
the global population used a smart phone, demonstrating the growing importance of bookings 
made in a smartphone environment and the use of social networks. In 2019, with 3.2 billion 
smartphone users worldwide, and a global population of around 7.7 billion, global penetration 
of smart phones reached 41.5%. 

The purpose of this article is to study the behavior of tourist businesses, in the areas of 
Air Transport and the Hotel Industry, when they use the Global Distribution System (GDS), 

mailto:rui.quadros@iseclisboa.pt
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OЧХТЧО TrКЯОХ AРОЧЭs (OTA), КЧН MОЭКsОКrМС. АТХХ ЭСО GDS НТsКЩЩОКr? АТХХ OTAs “ЦТб” 
with metasearch websites? The literature review draws the attention of the various players in 
the tourism industry, confronting the impacts on tourism businesses. 
 

Methods 
The methodology is based on reading articles from leading journals, as well as other 

non-scientific publications, but equally important at the level of regulatory institutions. 
Given the relevance of the theme, which includes the digital transformation to which the 

tourism sector has been subject, all those who contribute to the evolution of the tourism 
business are defined as players. These refer to Online Travel Agencies, or OTA, Airlines in 
different business models, GDS, hotels and price comparison websites (Metasearch).  
 

Travel agencies 
The internet and mobile technologies have several tools that allow consumers to 

browse, analyze and purchase products and services directly from the supplier. 
The role of travel agencies, in their role of intermediation, begins to be questionable. 

According to Kaewkitipong (2010), travel agencies must respond positively to the potential 
threat of disintermediation, although the power of traditional agencies is decreasing. 
However, some customers will continue to use the services of travel agents, and this situation 
is attributed to cultural, demographic and regional differences (Law et al., 2015). From 
booking agents as the main function, they can start to fulfill only the travel planning and 
advisory services. Travel agencies have placed even more emphasis on online shoppers, and 
as competition has increased, the number of online shoppers has grown similarly (Min and 
Lee, 2020). For OTA to grow, changing the traditional paradigm, it is necessary that they find 
new ways to increase the confidence and satisfaction of tourists. OTAs provide the same 
services as a traditional travel agency (Min and Lee, 2020), including accommodation, 
transportation, guided tours, reservations and related services, but using a digital platform. 

The new distribution models are already very dependent on mobile devices, and on all 
the technology that allows interaction with the end consumer, for example, speech and speech 
recognition software. Google, a technology multinational, can become a giant of online 
distribution, thus shaking the sector of online travel agencies (Camilleri, 2018). Google 
Flights, works as a search engine that retrieves airline fares, and also performs its searches on 
a large number of OTA (e.g., Expedia or Orbitz). Search engines and mobile applications 
currently allow, in a very usual way, to compare and buy tourist products, including flights, 
car rental, cruises, hotel accommodations and other means of transport. 

The tourism industry is becoming a reference in e-commerce, having the ability to 
completely change the current paradigms about the acquisition of services. It is, in fact, a field 
of remarkable inspiration for the investigation of the phenomenon of tourist distribution 
(Werthner and Ricci, 2004). Distribution has emerged as one of the most dynamic elements in 
the tourism industry, the result of information technologies, which have known how to 
revolutionize communication between companies and consumers. It has become one of the 
few elements in the marketing mix to contribute to the competitiveness of organizations 
(Buhalis, 2000). 

A number of changes have taken place in distribution channels over the past six years: 
the emergence of new travel agents has decreased, while new forms of communication and 
distribution have emerged (online), in particular social networks, online critical sites and 
mobile applications. increasingly play a very important role in the value chain of hotel 
services. Creating and maintaining a presence in the electronic market is essential for all 
companies in the tourism industry. Traditional information channels remain very important 
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for customers looking for personalized services, and tourist companies must seek to design 
functional mobile applications in order to compete (reservations) in the online market 
(Anckar, 2003). Although OTA may offer better price offers, traditional tour operators are 
able to meet personal desires as it is the only way to stay and become competitive (Dieck et 
al., 2018). OTAs are a new form of intermediation that allows end customers to have access 
to information provided by GDS, electronically and at a relatively low cost. 

OTA leveraged e-commerce by creating disruption and imposing very innovative 
practices (O'Connor, 2019). Obviously they represent a risk for offline travel agents, who 
traditionally act as intermediaries between GDS and final consumers (Granados et al., 2008a). 
OTA controls almost half of online travel, posing a serious threat to the viability of other 
similar companies (Martin-Fuentes and Mellinas, 2018). However, maintaining a presence on 
the web requires a large investment in marketing, mainly because the online market has 
become dominated by a portfolio of new intermediaries, all of whom are very connected to 
technology. 

The integration of artificial intelligence in real time and the use of big data are totally 
modifying the business environment on the web (Buhalis and Sinarta, 2019). Several price 
comparison sites have also emerged, with significant developments in terms of inventory (for 
the benefit of travel agents and customers who book directly). 
 

Metasearch 
In recent decades, there has been a growth in Information and Communication 

Technologies (ICTs), and the impact they have had on the tourism industry and on the 
ЛОСКЯТШr ШП ЭrКЯОХОrs. AНЯКЧМОs ТЧ ЭОМСЧШХШРв, ПШr ОбКЦЩХО ‘sСШЩЛШЭsĶ, МrОКЭО НТsrЮЩЭТШЧ, КЧН 
have shaken industry structures. These occupy a very relevant place in the emerging role of 
‘ЦОЭКsОКrМСĶ КРОЧЭs, аСШ аШrФ ТЧ ШЧХТЧО ЭrКЯОХ, КЧН ТЧ ЭСО ЯЮХЧОrКЛТХТЭв ШП ТЧНЮsЭrв 
intermediaries (Granados et al., 2008a). The 'shopbot' technology is software that 
automatically searches the internet space, searches for specific products, compares prices, 
searches for the lowest prices, and often offers opinions to customers, for example, on their 
quality.  

The search engines of the type "metasearch" date from 1999, when the companies 
SideStep and FareChase were launched as search engines and whose objective was to 
aggregate prices of different OTA. Metasearch is a search tool where the user makes a query 
through the metabusca mechanism, and this forwards the request to several search engines 
(Mikaelsson and Mikkelsen, 2018), and on websites that do multiple searches among 
themselves. 

The differences between OTA and metabusca sites lie in the various mechanisms for 
operational revenue management. OTAs collect customer information (for example, travel 
destination, number of flights, selection of schedules, number of travelers); this information is 
subordinated to a computerized reservation system (CRS) that searches for relevant flights, 
and that matches the search criteria. Through the CRS, the agencies receive the requested 
information and provide the customer with the travel itinerary. If the customer buys a ticket, 
the travel agency (OTA) processes the reservation together with the CRS, and receives a 
commission from the company in return. Unlike OTAs, travel metasearch sites operate by 
gathering data simultaneously, and online travel agency sites (including OTAs) (Park and 
Gretzel, 2008) using their (OTA) inventory and presenting the results of search on a single 
screen. Metasearch sites do not provide the full range of travel possibilities and content, 
typically found on OTA sites. 
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Airlines 
In the 1950s, some airlines and hotels started using reservation systems integrated in 

software, with the aim of automating reservation systems. This systematization served the 
hotel industry, air transport and car rental companies. The airlines, in a clear improvement of 
their distribution strategies, installed the software in the terminals of their intermediaries 
(travel agents). American Airlines 'Saber and United Airlines' Apollo are two examples of this 
practice. 

In the United States of America, in 1976, United Airlines already installed its own CRS 
- Apollo in travel agencies. Four years later, European airlines are starting to invest in their 
CRS. In 1987, a consortium led by Air France and Lufthansa developed Amadeus, having 
been launched in 1992. Delta, Northwest Airlines and TWA (1990) formed Worldspan, and in 
1993 British Airways, KLM and United Airlines launched Galileo International, an Apollo-
based GDS. 

The main customers of the GDS are travel agents, who are able to make reservations in 
real time, allowing them to secure flights, hotels, rental cars, etc. GDS have also been 
threatened by new business-to-business, easier to do because of the internet. The lack of 
vision on the part of the GDS, very high costs and the recurrent inefficiency, resulted in the 
reduction of their margins due to the increase in competition and the loss of customers 
(Granados et al., 2008a). The diminished quality of the GDS in the functionalities of 
electronic distribution has led to the disinheritance of many customers, opening the door to 
OTA, and these, to other players. 

In the spectrum of digital transformation, which has been taking place, airlines sell their 
services (places and additional services) through their own websites, and also through OTA 
platforms, such as Expedia and Travelocity (Koo et al., 2011) . Despite the fact that this 
distribution is associated with lower costs, selling through OTA allows to increase customers, 
therefore, it is more likely that today there will be increases in revenue. While most passenger 
carriers have taken a multichannel approach to selling airline tickets through OTA platforms 
and their websites, some companies (Southwest Airlines, easyJet and Ryanair) sell only 
through a single channel (the own) (Koo et al ., 2011). 

New technologies lead to a distance between OTA and GDS, due to the electronic result 
of the markets, but also, due to the effects of the meta search mechanisms that accelerate this 
phenomenon of separation (Granados et al., 2008b). OTAs and GDSs are likely to create 
innovations to compete and invest in new brokering strategies. For example, GDS Amadeus, 
which invested 300 million euros in 2001 to renew its distribution platform, reduced its 
contracting prices with the airlines, its main customer, and developed interface features, not 
forgetting target mechanisms search. 

As time progresses, the tourism industry has been focusing on direct distribution 
channels, whether retailers or end consumers (Camilleri, 2018), leading to less dependence on 
GDS. As a consequence, the International Air Transport Association (IATA) announced its 
new tool - New Distribution Capability (NDC) -, which translates into a data transmission 
standard, based on an XML-type communication, between airlines and third-party distributors 
(Bingemer, 2018). The IATA NDC allows the sale of auxiliary products (luggage, meals, 
special places, etc.), allowing airlines to increase their revenues, avoiding GDS surcharges. 

More and more, hotels and airlines use their websites for the direct sale of their services, 
always relying more often on the use of available digital media. Airline distribution charges, 
which are the cost of sales, have increased more rapidly than other expenses (in the past 
decade), especially when commissions and incentives are paid to travel agents (Morrell, 
1998). 
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Some studies assure that more and more consumers are willing to book products 
electronically (hotels, restaurants and airline tickets) due to their relevance. On the other hand, 
consumers can thus gather information on price, level and quality of service, in a more agile 
and correct way to make decisions. 

For air transport, OTAs amplify the channels for purchasing tickets, expanding the 
purchasing potential of passengers, but at a cost materialized in a commission. OTAs can 
offer airlines a broader consumer base than if they were only sold through their official 
website (Cui, 2019). It is easy to see that airlines need several distribution channels to 
increase the sales spectrum and improve the return on tariffs. The internet helped the 
performance of low cost companies, since most of the GDS did not integrate the inventory of 
Low Cost companies. 
 

Hotels 
The ability to selectively manage a multitude of channels, instead of trying to eliminate 

them, is the new focus of hotel managers (Christodoulidou et al., 2007). The internet is a 
stimulus for hotel marketers and an opportunity for customers to book directly through their 
websites (Connolly et al., 1998), requesting all types of services. 

Through customer orders, and in the various forms of technological access, the hotel 
industries organize databases for customer management (CRM - Customer Relationship 
Management), personalizing and improving guest experiences, using order histories and 
consumption models (Bilgihan and Nejad, 2015). Also, hotel revenue managers need to be 
able to choose between the various distribution channels available, taking into account the 
various consolidators. 

One of the challenges is the choice of possible distribution channels, in order of 
importance and the number of rooms available for sale (O'Connor and Frew, 2004). Price 
disparities can exist between hotel websites and certain OTA, even when referring to the same 
accommodations. There may be disparities in prices, and it is necessary to verify the amounts 
using the websites of these hotels as well as the verification in the main OTA (Gazzoli et al., 
2008). 

According to a study by Anderson (2009) on hotel choices on OTA search engines, 
when hotel names were listed on Expedia, there was an increase in reservations at the hotels' 
own distribution channels (not through the Expedia). It is quite possible for the customer to 
obtain information through Expedia (OTA), but then, book your room through the website of 
your preferred hotel. 
 

Social networks 
Social networks are a group of applications based on the internet that allow the creation 

and exchange of content generated by users (Kaplan and Haenlein, 2010). There are several 
ways, for example, evaluation applications (Tripadvisor), microblogs (Linkedin and Twitter), 
news applications, sharing (Youtube), shopping sites (Amazon), sharing platforms (UBER 
and Airbnb), etc. All applications encourage sharing and discussion. 

According to Leung et al. (2013), in the areas of tourism and hospitality, users use 
social networks during the research and planning of their travels. Hotels try to keep up with 
the market's adoption of social networks, however, the hotel industry has not yet explored the 
full potential of social networks (Noone et al., 2011). 
 

Final considerations 
The number of technology users associated with the purchase of tourism products and 

services is notoriously increasing, since intermediation increases costs, both for the end 
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customer and for the supplier. For this reason, contact at the time of sale must be direct 
'expelling' intermediation (travel agencies) from the circuit. Thus, in an attempt to minimize 
the distance from the end customer by outsourcing the transaction, travel agencies had to 
reoccupy their space on the circuit, adapting to new business models driven by the internet. 
There was, therefore, a transformation from traditional business to online transactions, 
materialized through OTA. 

Competition has also become more fierce, due to continued attempts to bypass travel 
agents, but also among OTA themselves. Among these, there is unrestrained competition 
because, due to the effect of the internet, the number of transactions is very high and 
extremely fast. 

The 'link' between travel agents operating in the electronic market moves towards new 
intermediation models, whether through a reservation, but also through price comparison 
mechanisms. In this context, aggregating companies emerge, with technology that allows 
them to become true price comparison machines between OTA, GDS, hotels, car rental 
companies and airlines. 

GDS, due to its weak internet connection and its exacerbated costs, also lost in 
connection with airline inventories. Increasingly, carriers prefer direct contact, always 
showing greater preference for all channels that favor direct contact with the final consumer. 
Here too, aggregators, via their metasearch-type sites, play a strong card against the GDS, but 
in favor of the airlines. However, there are some exceptions, such as Southwest, which always 
prefers its direct relationship with the customer. 

The 'metasearchers' put disruption in the market, interrupt circuits, select customer 
targets through studied algorithms, and increasingly encourage the use of mobile applications 
in increasingly virtualized spaces, for example social networks. On these, and after some 
abandonment, hotels and Airlines begin to introduce their booking engines on these sharing 
platforms, with the dual intention of informing and booking services. 

About the hotels and their chains, we see the idea that partnerships with the main OTA 
(eg, Expedia) can have a very interesting payback, especially in the distribution and 
promotion of services including the intention to divert sales to the websites hotel chains. 
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Abstract 
This study is devoted to the study of the processes and prospects for the development of 

entrepreneurship in civil aviation of airlines - low-cost airlines, in order to find ways to 
improve the management system for this development. The work examines the problems that 
hinder the development of world and Latvian entrepreneurship in civil aviation, highlights the 
prospects and directions for improving the development of low-cost airlines in civil aviation 
and the process of managing them. Methods of systemic and economic analysis are used as 
research tools. Analysis period - before the COVID-19 pandemic. 

In the course of the study, the historical stages of the formation of low-cost airlines 
were considered, 10 main methods of cost reduction were identified, which are the basis for 
Low-cost carrier business model practices. The problems that hinder the development of 
entrepreneurship are identified and promising directions of development in civil aviation of 
low-cost airlines in Latvia are identified. 

 
Keywords: market development, business aviation, low-coster airlines, competitiveness 
 
Introduction 
The collapse of the unified air transport system of the former Soviet Union led to the 

elimination of the monopoly on air transport, which manifested itself in the creation of 
independent airlines. After independence, as well as the accession of Latvia to the European 
Union in 2004, a new type of airlines specializing in business transportation has appeared on 
the market. 

According to the documents of the European Business Aviation Association, business 
aviation is the aviation sector related to aircraft operated or used by companies for the 
transport of passengers and luggage, and as an additional tool for a company's business. 

It can be argued that the problem of the formation of the world business aviation market 
in modern conditions belongs to fundamental research and is associated both with the 
determination of the directions for the development of business aviation, and the formation of 
relationships between all subjects of this market. Therefore, the study, generalization and 
substantiation of methodological approaches to the problem of the formation of the world 
market of business aviation in the context of globalization are relevant and can be put forward 
as a priority task. 

Business aviation companies are making a significant contribution to the integration of 
Latvia into the world market. In the context of expanding international cooperation, the 
development of business contacts becomes an integral part of a successful business, which is 
possible only with personal communication between partners. The need for individual air 
travel contributes to the development of the global business aviation market, where the main 
emphasis is placed on meeting individual requirements for providing fast, safe and 
comfortable transport services, combined with low prices and the provision of a whole range 
of related services. 
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mailto:msztorc@tu.kielce.pl


StarЩЭКЮЭТsФƗs гТЧƗЭЧТsФТ ЩrКФЭТsФƗs ФШЧПОrОЧМОs “TrКЧsЩШrЭs. IгРХƯЭƯЛК. LШƧТsЭТФК ЮЧ ТЧžОЧТОrТУК – 2021” rКФsЭЮ ФrƗУЮЦs 
Proceedings of the International scientific conference Transport. Education. Logistics And Engineering –2021” 

62 

 

There has never been such intense competition in the global air transportation market as 
it is today. This market was changed by airlines - low-cost airlines. 

Main part 
The indisputable drivers in the process of increasing the level of air transport 

accessibility of the population in the world are low-cost airlines, the so-called LCC - Low-
Cost airline. There are several types of definitions of low-cost airlines: Low-Fare, No-Frills, 
Discount Airline, and actually combining all of the above - Low-Cost Company (LCC) and 
how an even tougher version of the Ultra Low Cost Company (ULCC). Despite all the variety 
of interpretations, the unifying platform for all of the above-listed variations of low-cost 
carriers is the unified principle of the airline's own low-cost (Low-Cost), optimization and 
reduction of its own costs, and, as a derivative of this, offering the consumer air travel at an 
attractive cost. 

A low-cost carrier or low-cost airline (occasionally referred to as no-frills, budget or 
discount carrier, and abbreviated as LCC) is an airline that is operated with an especially high 
emphasis on minimizing operating costs and without some of the traditional services and 
amenities provided in the fare, resulting in lower fares and fewer comforts. To make up for 
revenue lost in decreased ticket prices, the airline may charge extra fees – such as for carry-on 
baggage. 

The term originated within the airline industry referring to airlines with a lower 
operating cost structure than their competitors. While the term is often applied to any carrier 
with low ticket prices and limited services, regardless of their operating models, low-cost 
carriers should not be confused with regional airlines that operate short flights without 
service, or with full-service airlines offering some reduced fares. 

While tour and package operators have offered lower-priced, lower-frilled traveling for 
a large part of modern airline history, not until during the post – Vietnam War era did this 
business model escalate. Through various ticket consolidators, charter airlines, and innovators 
in lower-frills flying, such as Channel Airways and Court Line, the traveling public had been 
conditioned to want to travel to new and increasingly further away and exotic locations on 
vacation, rather than short-haul trips to nearby beach resorts. The world's first low-cost airline 
was Pacific Southwest Airlines, which started intrastate flights connecting Southern and 
Northern California on 6 May 1949. PSA's light-hearted atmosphere and efficient operations 
were a runaway success early on, and inspired a number of low-cost start-ups across the 
United States, beginning in the mid-60s. Herb Kelleher studied the success of PSA, and 
copied their culture closely when he established Southwest Airlines in 1971.  

TСО ПТrsЭ КТrХТЧО ЭШ ШППОr МСОКЩОr ЭrКЧsКЭХКЧЭТМ ПКrОs аКs IМОХКЧНТМ КТrХТЧО LШПЭХОТðТr ТЧ 
1964, often referred to as "the Hippie Airline". Many young Americans travelled to Europe 
after graduation, to experience the "old-world culture", and they were more concerned with 
РОЭЭТЧР ЭСОrО МСОКЩХв ЭСКЧ МШЦПШrЭКЛХв Шr ОЯОЧ ОбКМЭХв ШЧ ЭТЦО. LШПЭХОТðТr аОrО ЧШЭ ПКЦШЮs 
for speed or punctuality, but flying with the company became a sort of rite of passage for 
those young "hippies", one of whom was Bill Clinton, later US President [1] 

Since then, the air transportation market has changed irrevocably. To survive, airlines 
must regularly optimize their costs and logistics solutions. Those who don't, disappear from 
the market or are subsidized in some way. 

By 2017, low-cost carriers had achieved market share of 57.2% in South Asia and 
52.6% in Southeast Asia. Market share remained somewhat lower in Europe at 37.9% and 
North America at 32.7% [2]. 

For the European Commission, the LCCs market share (44.8%) exceeded legacy 
carriers (42.4%) in 2012: between 2002 and 2017, LCC share of international seat capacity 
rose from 23% to 57% in the UK, from 10% to 55% in Italy and from 9% to 56% in Spain but 
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have still room for growth in domestic seat-capacity In France with 19% and in Germany with 
25% in 2017, compared with 66% in the UK, 48% in Spain and 47% in Italy [3]. 

By early 2019, there were more than 100 LCCs operating 6,000 aircraft, doubled from 
2,900 aircraft at the end of 2009, while seat capacity reached nearly 1.7 billion in 2018. LCCs 
accounted for 33% of intra-regional seat capacity in 2018 with 1.564 billion, up from 25% in 
2008 with 753 million, and 13% of seat capacity between regions with 101 million, up from 
6% in 2009 with 26 million. In 2018, penetration rate was 41% of seats within Europe, 36% 
within Latin America, 32% within North America, 29% within Asia Pacific, 17% within the 
Middle East and 12% within Africa [4]. 

Low-cost carrier business model practices vary widely. Some practices are more 
common in certain regions, while others are generally universal. The common theme among 
all low-cost carriers is the reduction of cost and reduced overall fares compared to legacy 
carriers (Traditional airlines have also reduced their cost using several of these practices). 

 
General methods: 
1. Aircraft. Most low-cost carriers operate aircraft configured with a single passenger 

class, and most operate just a single aircraft type, so cabin and ground crew will only have to 
be trained to work on one type of aircraft, however some low-cost carriers choose to operate 
more than one type and configure their aircraft with more than one passenger class. This is 
also beneficial from a maintenance standpoint as spare parts and mechanics will only be 
dedicated to one type of aircraft [5]. These airlines tend to operate short-haul flights that suit 
the range of narrow-body (single aisle) planes. As of lately however there is also a rise in 
demand for long range low-cost flights and the availability of next generation planes that 
make long haul routes more feasible for LCCs [6]. 

In the past, low-cost carriers tended to operate older aircraft purchased second-hand, 
such as the McDonnell Douglas DC-9 and older models of the Boeing 737. Since 2000, fleets 
generally consist of the newest aircraft, commonly the Airbus A320 family and Boeing 737. 
Although buying new aircraft is usually more expensive than second-hand, new planes are 
cheaper to operate in the long run since they are extremely efficient in terms of fuel, training, 
maintenance, and crew costs per passenger. 

In 2013, ch-aviation published a study about the fleet strategy of low-cost carriers. They 
summarized that major LCCs that order aircraft in large numbers get large discounts for doing 
so, and due to this they can sell their aircraft just a few years after delivery at a price high 
enough to keep their operating costs relatively low. Of course, the strategies of negotiating 
discounts for large orders and reselling planes are also available to higher-cost carriers as well 
[7]. 

Aircraft often operate with a minimum set of optional equipment, further reducing costs 
of acquisition and maintenance, as well as keeping the weight of the aircraft lower and thus 
saving fuel. Ryanair seats do not recline and do not have rear pockets, to reduce cleaning and 
maintenance costs. Others have no window shades. Pilot conveniences, such as ACARS, may 
be excluded. Often, no in-flight entertainment systems are made available, though many US 
low-cost carriers do offer satellite television or radio in-flight. It is also becoming a popular 
approach to install LCD monitors onto the aircraft and broadcast advertisements on them, 
coupled with the traditional route–altitude–speed information. Most do not offer reserved 
seating, hoping to encourage passengers to board early and quickly, thus decreasing 
turnaround times. Some allow priority boarding for an extra fee instead of reserved seating, 
and some allow reserving a seat in an emergency exit row (for longer leg room) at an extra 
cost [8]. 
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2. Bases. Like the major carriers, many low-cost carriers develop one or more bases to 
maximize destination coverage and defend their market. Many do not operate traditional hubs, 
but rather focus cities [9]. 

3. Simplicity. Airlines often offer a simpler fare scheme, such as charging one-way 
tickets half that of round-trips. Typically fares increase as the plane fills up, which rewards 
early reservations. In Europe (and early in Southwest's history) luggage is not transferred 
from one flight to another, even if both flights are with the same airline. This saves costs and 
is thought to encourage passengers to take direct flights. Tickets are not sold with transfers, so 
the airline can avoid responsibility for passengers' connections in the event of a delay. Low-
cost carriers often have a sparse schedule with one flight per day and route, so it would be 
hard to find an alternative for a missed connection. Modern US-based low-cost carriers 
generally transfer baggage for continuing flights, as well as transferring baggage to other 
airlines. Many airlines opt to have passengers board via stairs, since jetways generally cost 
more to lease [10]. 

4. Non-flight revenue. Low-cost carriers generate ancillary revenue from a variety of 
КМЭТЯТЭТОs, sЮМС Кs р ХК МКrЭО ПОКЭЮrОs КЧН МШЦЦТssТШЧ-based products. Some airlines may 
charge a fee for a pillow or blanket or for carry-on baggage. In Europe, it is common for each 
and every convenience and service to have an additional charge. AirAsia, for example, 
generates revenue by courier services and hotels as well as flights [11]. 

5. Limit personnel costs. Low-cost carriers intend to be low-cost, so in many cases 
employees work multiple roles. At some airlines flight attendants also work as gate agents or 
assume other roles, thereby limiting personnel costs. Southwest Airlines is well known for 
using fuel hedging programs to reduce its overall fuel costs. Check-in at the gate of luggage 
requires fees, as it requires addition to the weight calculation and last-minute baggage 
handling.  

Online check-in is becoming common, again in the interest of avoiding personnel costs. 
Where permissible, some airlines have a disinclination to handle Special Service passengers, 
for instance by placing a higher age limit on unaccompanied minors than full-service carriers 
[12]. 

Often these airlines don't offer connecting tickets, since the airline will have to pay for 
ground crew to transfer luggage. A customer may create a connection manually by purchasing 
two separate tickets, but these are considered separate contracts, and the passenger bears the 
risk if a delayed inbound flight causes a missed connection [13]. 

Carriers like Ryanair hire pilots through third-party agencies based in low-tax countries 
without benefits for sick pay, pensions or health insurance. Traditional carriers have also 
started to try this, including starting their own low-tax agencies. These agencies can easily 
find less experienced co-pilots and cabin crew, as the profession is popular, but there are 
problems for low-cost carriers to recruit and keep captains who have to be experienced [14]. 

6. Principles of operation. At IATA, a LCC operation is defined as including the 
following characteristics, at least to some degree:  

 Primarily point-to-point operations, 
 Short-haul routes, often between regional or secondary airports, 
 Strong focus on price-sensitive traffic, mostly leisure passengers, 
 Typically, a single service class, with no (or limited) customer loyalty programmes, 
 Limited passenger services, with additional charges for some services (e.g., on-board 

catering), 
 Low average fares, with a strong focus on price competition, 
 Different fares offered, related to aircraft load factors and length of time before 

departure, 
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 A very high proportion of bookings made through the Internet, 
 High aircraft utilisation rates, with short turnaround between operations, 
 A fleet of just one or two aircraft types, 
 Private-sector companies, 
 A simple management and overhead structure with a lean strategic decision-making 

process, 
While low-cost airlines differ in service offerings, by definition they feature most of 

the following:  
 Standardized fleet (lower training, maintenance costs; purchasing aircraft in bulk), 
 Absent non-essential features (reclining seats, frequent flyer schemes), 
 Use of secondary airports for lower landing fees and marketing support, 
 Avoidance of airports with high costs, 
 Rapid turnaround (less time on the ground, more flights per day), 
 Fly also less convenient times of the day, which price sensitive tourists accept (while 

business travellers want to fly at times suiting their schedule), 
 Online ticket sales to avoid the cost of call centres or agents, 
 Online check-in (fewer check-in desks), charge for desk check-in, 
 Baggage charges for checked bags to offset baggage handling and loading costs, 
 Passenger loading via stairs rather than jetways, 
 Use staff for multiple jobs (cabin crew also check tickets at the gate, clean aircraft), 
 Hedge fuel costs (buying fuel in advance when cheaper), 
 Charge for all services (including on-board services, reserved seating, and extra 

baggage), 
 Do not use reserved seating (which slows down boarding), or charge extra for reserved 

seating or early boarding, 
 Fly point-to-point (passenger transfers to other flights are not accommodated, no 

compensation for missed connections), 
 Carry little extra fuel (reducing aircraft weight), 
 Outfit plane with cost-cutting modifications, such as winglets, 
 Route planning before aircraft arrives at airport (saving time on the ground), 
 Market destination services such as hotels and rental cars for commissions [15]. 
7. Innovative practices. Some airlines resort to very innovative practices. Many 

airlines these НКвsĶ work with aircraft manufacturers, but airlines such as AirAsia goes a step 
further, working with airports to develop specially designed low-cost terminals that require 
far less overhead. Lower costs are passed on to the airline, and in turn to the customer. 
Ryanair generally make the airports accept their boarding passes which passengers print 
themselves, although at some airports (where Ryanair is not dominating) passengers have to 
replace it with a normal boarding pass from the airport. Other practices that reduce expenses 
are the use of UAVs for aircraft checkups, tablet PCs instead of logs on paper (reduces 
airplane weight), and smartglasses for the pilot [16]. 

8. Differentiation. Not every low-cost carrier implements all of the above points. For 
example, some try to differentiate themselves with allocated seating, while others operate 
more than one aircraft type, still others have relatively high operating costs but lower fares. 
JetBlue, for instance, has in-flight entertainment in every passenger seat. Other airlines are 
limited on what points they can implement based on local laws. For example, Ryanair cannot 
remove window blinds from its aircraft, as they are required by the Irish Aviation Authority. 
As supply increases, this sort of differentiation by brand is an important criterion for the 
future success of low-cost carriers, since many experts believe price competition alone is not 
enough, given the number of carriers [17]. 
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9. Ultra low-cost carrier. A secondary term "ultra low-cost carrier" (ULCC) has been 
used to differentiate some low-cost airlines whose model deviates further from that of a 
standard low-cost carrier, with ultra low-cost carriers having minimal inclusions in the fare 
and a greater number of add-on fees [18]. 

10. Pricing policy. The pricing policy of the low-cost carriers is usually very dynamic, 
with discounts and tickets in promotion. Like other carriers, even if the advertised price may 
be very low, it often does not include charges and taxes. With some airlines, some flights are 
advertised as free (plus applicable taxes, fees and charges). Depending on the airline, perhaps 
as many (or as few) as ten percent of the seats on any flight are offered at the lowest price and 
are the first to sell. The prices steadily rise thereafter to a point where they can be comparable 
or more expensive than a flight on a full-service carrier. 

Having looked at the top 10 cost-cutting methods that are embedded in the practice of a 
low-cost carrier business model, it becomes interesting why discounter airlines are failing and 
what is the current situation in the industry. 

There has never been such intense competition in the global air transportation market as 
it is today. Low-cost airlines were the first to change this market in the 80s - the most famous 
now in Europe are Ryanair, EasyJet, Wizzair and Norwegian (See Fig. 1.). 

 
Figure 1. Top European low-cost carrier holding companies and their current fleet size 
(Source: "LCCs: global market share gains led by emerging markets". CAPA – Centre 

for Aviation. 19 Feb 2019.) 
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In the US market, the model of this business was presented back in 1973 by Southwest 
Airlines. Since then, the air transportation market has changed irrevocably. In order to 
survive, the analysis showed, airlines regularly optimize their costs and logistics solutions. 
And those who don't, disappear from the market or are subsidized in some way. 

The airline industry is currently experiencing the longest growth cycle, fueled by low 
fuel prices for some time. 

 
(Source: https://www.statista.com/statistics/1117218/low-cost-carrier-market-share-

europe/) 
Figure 2. Market share of low-cost carriers in Europe from 2009 to 2019 

Since 2009, the transportation market has been growing (except for the situation with 
COVID-19 in 2020), and tariffs for almost all air carriers are relatively similar and low. 
Modern technologies allow passengers to choose the cheapest and optimal solution without 
intermediaries. Since the market for low-cost airlines at regional airports is already saturated, 
low-cost carriers began to compete on primary (HUB) routes, where it is no longer possible to 
survive on one discounter model, but full-service companies are forced to adapt to 
competitive conditions. 

In 2018, after a massive expansion and launch of transatlantic flights, the Icelandic 
airline Primera Air, which is also based in Latvia, went bankrupt unexpectedly, as well as 
well-known low-cost airlines such as Air Berlin and Monarch Airlines. The failures of these 
companies are due to the inability to refinance negative cash flow in the short term. These 
companies were involved in risky transport projects aircraft deliveries were delayed or they 
could not compete with other market players. In any case, the aviation industry is growing 
steadily, but this business is fraught with high risk and relatively low profitability, which 
makes it difficult to raise capital for regular fleet modernization, and this directly affects cost 
efficiency. 

 
Conclusion  
The appearance on the market of Low-Cost Carrier is due to the fact that this method of 

transportation is the best option for a person with an average income. It is thanks to the ultra-
low price that such flights are gaining more and more popularity all over the world. For 
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people with a rational approach to organizing a trip, this way of travel has no analogues. The 
ease of buying cheap tickets online plays a role. 

Today, low-cost airlines act as a vector for the dynamic development of the world air 
transportation market. Thus, according to the International Air Transport Association (IATA), 
the passenger traffic of low-cost carriers (LCC) in the world in 2018 increased by 13.4% with 
the overall industry dynamics of 6.9%.  They accounted for 21% of the market (for example, 
in 2004 - 11%). The European and North American LCC markets, which are currently the 
most developed, are close to saturation. 

After analyzing the features of the business models of low-cost companies, one can 
single out the main elements that distinguish them from network carriers, these are: the use of 
a typical fleet of aircraft and second-tier airports, the provision of a limited set of services, the 
implementation of direct air transportation, mainly of short and medium haul, the distribution 
and sale of services from the use of Internet technologies, a high level of labor productivity 
and fleet operation. 

It can be concluded that low-cost airlines now demonstrate lower average costs and a 
higher level of operating profitability compared to network carriers. LCCs employ techniques 
that translate into a kind of hybrid model. Under the influence of low-cost airlines, traditional 
carriers began to change approaches to organizing business. Now, in principle, all airlines are 
hybrid. Not only full-service companies are partially adopting the principles of public sector 
employees, the opposite process is going on. Many low-cost airlines that initially did not have 
business class are returning this option, while the majors are reducing it to a minimum. 

It seems expedient to use the potential of the low-cost airline effect for the development 
of the Latvian civil air transportation market. According to the author, the main constraining 
factors for the development of the industry are the low level of air traffic of the population 
and the limited availability of air transport services. Low-tariff transportation can be 
considered as one of the mechanisms for solving these problems. The effect of low-cost 
airlines will not only contribute to the activation of air transportation, but will also have an 
impact on related industries. 
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Summary 
The paper is dedicated to theoretically research of the distribution laws used to analyze 

the experimental testing results of the samples of carbon fiber. Using the computer program 
MS Excel, case quantities with different distribution laws are modelled as; Exponential 
distribution, Normal distribution, Log - normal distribution, LW - distribution and Weibull 
distribution. The ideal theoretical types of distributions are displayed, resulting in histograms 
and graphs of the empirical distribution function. The study used the test results of 14-groups 
of carbon fiber sample plates which were exposed to the tension until their collapse. The tests 
were performed on two types of plates: 3 groups with fiber orientation (0+45-45-90) and 11 
groups with orientation (0+45-45-0) in order to be able to compare the obtained collapse 
limits. An average of 70 carbon plate samples were tested in one group. As a result, the 
collapse limit in Mpa is obtained for each plate. The publication presents the results of 3 
groups of experiments that meet, partially meet and do not meet the theoretical test results 
with the graphical method according to the normal distribution law. 

 
Kopsavilkums 
PЮЛХТФƗМТУƗ ЭОШrēЭТsФТ ЭТОФ КЩsФКЭƯЭТ sКНКХƯУЮЦК ХТФЮЦТ, ФЮrЮs ЩТОХТОЭШ ТгЦēƧТЧƗУЮЦК 

ЭОsЭЮ, rОгЮХЭƗЭЮ КЩsЭrƗНОТ. IгЦКЧЭШУШЭ НКЭШrЩrШРrКЦЦЮ MS EбМОХ, ЭТОФ ЦШНОХēЭТ РКНƯУЮЦЮ 
ХТОХЮЦТ Кr НКžƗНТОЦ sКНКХƯУЮЦК ХТФЮЦТОЦ ФƗ; EФsЩШЧОЧМТƗХКТs sКНКХƯУЮЦs, NШrЦƗХКТs 
saНКХƯУЮЦs, LШР – ЧШrЦƗХКТs sКНКХƯУЮЦs, LА – sКНКХƯУЮЦs ЮЧ VОТЛЮХК sКНКХƯУЮЦs. TТОФ КЭЭēХШЭТ 
ТНОƗХТО ЭОШrēЭТsФТ sКНКХƯУЮЦЮ ЯОТНТ, rОгЮХЭƗЭƗ ТОРūsЭШЭ СТsЭШРrКЦЦКs ЮЧ ОЦЩƯrТsФƗs sКНКХƯУЮЦК 
ПЮЧФМТУКs РrКПТФЮs. PēЭƯУЮЦƗ ЭТФК ТгЦКЧЭШЭТ 14 РrЮЩЮ  ТгЦēƧТЧƗУЮЦК ЭОsЭК rОгЮХЭƗЭТ ШРļЩХКsЭК 
ЦКЭОrТƗХК ЩКrКЮРЮs ЩКФļКЮУШЭ sЭТОЩОТ ХƯНг ЭШ sКРrūšКЧКТ. TОsЭТ ЭТФК ЯОТФЭТ Кr НТЯТОЦ ШРļЩХКsЭК 
КrЦēУЮЦК ЯОТНТОЦ: 3 РrЮЩКs Кr КrЦēУЮЦЮ (0+4η-45-90) ЮЧ 11 РrЮЩКs Кr КrЦēУЮЦЮ (0+4η-45-
0), ХКТ ЯКrēЭЮ sКХƯНгТЧƗЭ ЭШ ТОРūЭƗs sКРrūšКЧКs rШЛОžКs. VТНēУТ ЯТОЧƗ РrЮЩƗ ЭТФК ЭОsЭēЭТ 70 
ШРļЩХКsЭК ЩХƗФsЧƯšЮ ЩКrКЮРТ. RОгЮХЭƗЭƗ ФКЭrКТ ЩХƗФsЧƯЭОТ ТОРūsЭШЭ sКРrūšКЧКs rШЛОžЮ MЩК. 
PЮЛХТФƗМТУƗ ЭТОФ КЭsЩШРЮļШЭТ 3 РrЮЩЮ ТгЦēƧТЧƗУЮЦЮ rОгЮХЭƗЭТ, ФЮrТ КЭЛТХsЭ, НКļēУТ КЭЛТХsЭ ЮЧ 
ЧОКЭЛТХsЭ ЩēМ ЩƗrЛКЮНОs Кr РrКПТsФШ ЦОЭШНТ ЩēМ ЧШrЦƗХƗ sКНКХƯУЮЦК ХТФЮЦК.  

 
Ievads 
KШЦЩШгƯЭЦКЭОrТƗХЮ ЩТОХТОЭШšКЧК ЦШНОrЧКУШs РКТsК ФЮƧШs ЩēНēУШs РКНШs sЭrКЮУТ КЭЭƯsЭƗs, 

КТгЯТОЧ ЯКrƗФ РКТsК ФЮƧЮ rКžШЭƗУТ МОЧšКs ФШЧsЭrЮФМТУЮ ФШЦЩШЧОЧЭОs КТгsЭƗЭ Кr 
ФШЦЩШгƯЭЦКЭОrТƗХТОЦ, ЭƗНƗ ЯОТНƗ sКЦКгТЧШЭ РКТsК ФЮƧК ЦКsЮ ЮЧ НОРЯТОХКs ЩКЭērТƼЮ ХТНШУЮЦК 
ХКТФƗ. LКТ ЯОТФЭЮ ЩТООУКЦШ ФШЦЩШгƯЭЦКЭОrТƗХЮ ОФsЩОrТЦОЧЭƗХШ НКЭЮ ЩƗrЛКЮНТ ЭОШrēЭТsФТ ЭТФК 
ЯОТФЭs ЩēЭƯУЮЦs, ФКs Тr НКļēУТ КЭsЩШРЮļШЭs šКУƗ ЩЮЛХТФƗМТУƗ. 

 
GКНƯУЮЦК ХТОХЮЦК ЦШНОХƝšКЧК КЫ НКžƗНТОЦ ЬКНКХƯУЮЦК ХТkЮЦТОЦ 
IгЦКЧЭШУШЭ НКЭШrЩrШРrКЦЦЮ MS EбМОХ, ЯКr ЦШНОХēЭ РКНƯУЮЦЮ ХТОХЮЦЮs Кr НКžƗНТОЦ 

sКНКХƯУЮЦК ХТФЮЦТОЦ. TТФs КЭЭēХШЭТ ТНОƗХТО ЭОШrēЭТsФТ sКНКХƯУЮЦЮ ЯОТНТ, rОгЮХЭƗЭƗ ТОРūsЭШЭ 
СТsЭШРrКЦЦКs ЮЧ ОЦЩƯrТsФКУƗs sКНКХƯУЮЦК ПЮЧФМТУКs РrКПТФЮs.  
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GКНƯУЮЦК ХТОХЮЦК x ТОРūšКЧКs ФШЩēУТО ЧШsКМƯУЮЦТ Кr ЧОУКЮšЮ sКНКХƯУЮЦК ПЮЧФМТУЮ Fሺxሻ, 
УК ТгЦКЧЭШ РКНƯУЮЦК ХТОХЮЦЮ, ФЮrКЦ Тr ЯТОЧЦērƯРs sКНКХƯУЮЦs ТЧЭОrЯƗХƗ Д0,1Ж, ТгsФКЭƗs 
sОФШУШšƗ ЯОТНƗ: 

NШ sКНКХƯУЮЦК ЯТОЧƗНШУЮЦК Fሺxሻ = F଴[ሺx − ଴ሻ/ଵ] = R Кr ЧШЛƯНОs ЮЧ ЦērШРК 
ЩКrКЦОЭrТОЦ ТОРūsТЦ (1). 

 x = θ଴ + θଵ ∙ F଴−ଵሺRሻ 
1) 

kur: ߠ଴, ߠଵ – ЧШЛƯНОs ЮЧ ЦērШРК ЩКrКЦОЭrТ; F଴−ଵሺRሻ – sЭКЧНКrЭК sКНКХƯУЮЦК ሺ଴ =Ͳ, ଵ = ͳሻ apgriezta funkcija; [1]; 
R – РКНƯУЮЦК ХТОХЮЦs Кr ЯТОЧЦērƯРЮ sКНКХƯУЮЦЮ ТЧЭОrЯƗХƗ Д0,1Ж, ФЮrЮ ТОРūsЭ ТгЦКЧЭШУШЭ 

ПЮЧФМТУЮ RAND( ) НКЭШrЩrШРrКЦЦƗ MS EбМОХ. ArƯ ЭЮrЩЦƗФ ЯТОЧƗНШУЮЦШs ЭТФs ХТОЭШЭТ šТО 
КЩгƯЦēУЮЦТ. TƗХƗФ ЭТОФ НШЭs ФШЧФrēЭs šШ ЩƗrЯОТНШУЮЦЮ ЯОТНs ЯКТrƗФТОЦ sКНКХƯУЮЦК ПЮЧФМТУКs 
ЯОТНТОЦ ЮЧ ЩКšЮ sКНКХƯУЮЦК ПЮЧФМТУЮ ЮЧ sКНКХƯУЮЦК ЛХƯЯЮЦК ЯОТНs. KШЧФrēЭКУТОЦ 
sКНКХƯУЮЦТОЦ ТгЭОТФsЦОs, ХКТ ЦШНОХēЭЮ РКНƯУЮЦЮ ХТОХЮЦЮs, ЭТОФ КЭsЩШРЮļШЭКs ЧƗФШšКУƗs 
sКНКļƗs.Д3Ж 

NШЫЦƗХКТЬ ЬКНКХƯУЮЦЬ 
NШ ЯТОЧƗНШУЮЦК F(Б)=0  ЯКrКЦ  ТОРūЭ Б= ș0+ ș1* Φ-1 (R), ФЮr  Φ(·) Тr sЭКЧНКrЭК 

ЧШrЦƗХƗ sКНКХƯУЮЦК ПЮЧФМТУК: (2) Д3Ж x = ș଴ + șଵ ∙ N�RMSINVሺRሻ 
2) 

NШ РКНƯУЮЦК ХТОХЮЦК Б ЯērЭƯЛƗЦ б1, б2……бN КЩrēƷТЧК sКНКХƯУЮЦК ПЮЧФМТУЮ ЛХƯЯЮЦЮ 
ЮЧ ЩēМ ПШrЦЮХƗЦ (3) ЮЧ (4): Fሺxሻ = N�RMDIS�ሺx, ș଴, șଵ, �rueሻ 

3) fሺxሻ = N�RMDIS�ሺx, ș଴, șଵ, Falseሻ 
4) 

VКrКЦ КЭЭēХШЭ ЧШrЦƗХƗ sКНКХƯУЮЦК СТsЭШРrКЦЦЮ ЮЧ ОЦЩƯrТsФƗs sКНКХƯУЮЦК ПЮЧФМТУКs 
РrКПТФЮ, ФКs КЭЭēХШЭТ 1. КЭЭēХƗ.Д3Ж 

 

1. КЭЭēХs. NШrЦƗХƗ sКНКХƯУЮЦК СТsЭШРrКЦЦК ЮЧ EЦЩƯrТsФƗs sКНКХƯУЮЦК ПЮЧФМТУКs РrКПТФs 
 

EkЬЩШЧОЧМТƗХКТЬ ЬКНКХƯУЮЦЬ 
EФsЩШЧОЧМТƗХШ sКНКХƯУЮЦЮ КЩrКФsЭК Кr ПШrЦЮХƗЦ  (η), (θ) ЮЧ (7)  

 ͳ − e−ሺx−θబሻ/θభ = R (5) 

 ͳ − R = e−ሺx−θబሻ/θభ (6) 

 −ሺx − θ଴ሻ/θଵ = l�ሺͳ − Rሻ ⇒ x = θ଴ + θଵ ∙ l�(ͳ/ሺͳ − Rሻ) (7) 

NШ РКНƯУЮЦК ХТОХЮЦК X ЯērЭƯЛƗЦ xଵ, xଶ, … , x୒ КЩrēƷТЧК sКНКХƯУЮЦК ПЮЧФМТУЮ ЛХƯЯЮЦЮ 
ЩēМ ПШrЦЮХƗЦ ФЮrКs ТгЦКЧЭШ MS EбМОХ ЯТНē (8) ЮЧ (9): Д1Ж 
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 Fሺxሻ = ͳ − e−ሺx−θబሻ/θభ (8) 

 fሺxሻ = ሺͳ/θଵሻ ∙ e−ሺx−θబሻ/θభ , x ൒ θ଴ (9) 

KƗ rОгЮХЭƗЭƗ ЯКr КЭЭēХШЭ ОФsЩШЧОЧМТƗХƗ sКНКХƯУЮЦК СТsЭШРrКЦЦЮ ЮЧ ОЦЩƯrТsФƗs 
sКНКХƯУЮЦК ПЮЧФМТУКs РrКПТФЮ, ФКs КЭЭēХШЭТ 2. КЭЭēХƗ. Д1Ж 

 

2. КЭЭēХs. ОФsЩШЧОЧМТƗХƗ sКНКХƯУЮЦК СТsЭШРrКЦЦК ЮЧ ОЦЩƯrТsФƗs sКНКХƯУЮЦК ПЮЧФМТУКs РrКПТФs 

LW – ЬКНКХƯУЮЦЬ ЮЧ VОТЛЮХК ЬКНКХƯУЮЦЬ 

Par LW – sКНКХƯУЮЦЮ sКЮМ РКНƯУЮЦК ХТОХЮЦК В sКНКХƯУЮЦЮ, ФЮrš ЯТОЧƗНs Кr РКНƯУЮЦК 
ХТОХЮЦК Б ХШРКrТЭЦЮ, ФЮrКЦ sКЯЮФƗrЭ Тr VОТЛЮХК sКНКХƯУЮЦs: В=ХЧ(Б). NШ ПШrЦЮХКs (1) 
ТОРūsЭКЦ (10), (11), (12), (13) ЮЧ ЧШ ЭƗЦ ТгrТОЭ sКФКrƯЛК (14) ЮЧ (1η):Д1Ж 
 Y = l�ሺxሻ (10) 

 ͳ − e−e[ሺY−θబሻ/θభ] = R (11) 

 ͳ − R = e−e[ሺY−θబሻ/θభ] (12) 

 −eሺY−θబሻ/θభ = l�⁡ሺͳ − Rሻ (13) 

 ሺY − θ଴ሻ/θଵ = l�[l�ሺͳ/ͳ − Rሻ] ⇒ Y = θ଴ + θଵ ∙ l�[l�ሺͳ/ͳ − Rሻ] (14) 

 x = expሺYሻ (15) 

LW – ЬКНКХƯУЮЦЬ 

NШ РКНƯУЮЦК ХТОХЮЦК В ЯērЭƯЛƗЦ в1, в2……вN КЩrēƷТЧК sКНКХƯУЮЦК ПЮЧФМТУЮ ЮЧ ЭƗs 
ЛХƯЯЮЦЮ ЩēМ ПШrЦЮХƗЦ (1θ) ЮЧ (17): 
 FሺYሻ = ͳ − e−e[ሺY−θబሻ/θభ] (16) 

 fሺYሻ = ሺͳ/θଵሻ ∙ e−e[ሺY−θబሻ/θభ]+[ሺY−θబሻ/θభ] (17) 

RОгЮХЭƗЭƗ ЯКr КЭЭēХШЭ LА- VОТЛЮХК sКНКХƯУЮЦК СТsЭШРrКЦЦЮ ЮЧ ОЦЩƯrТsФƗs sКНКХƯУЮЦК 
ПЮЧФМТУКs РrКПТФЮ, ФКs КЭЭēХШЭs 3. КЭЭēХƗ.Д1Ж 
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3. КЭЭēХs. LА sКНКХƯУЮЦК СТsЭШРrКЦЦК ЮЧ EЦЩƯrТsФƗs sКНКХƯУЮЦК ПЮЧФМТУКs РrКПТФs 

Veibula ЬКНКХƯУЮЦЬ 

NШ РКНƯУЮЦК ХТОХЮЦК Б ЯērЭƯЛƗЦ б1, б2……бN КЩrēƷТЧК sКНКХƯУЮЦК ПЮЧФМТУЮ ЮЧ 
ЛХƯЯЮЦЮ ЩēМ ПШrЦЮХƗЦ (18) ЮЧ (19): 
 Fሺxሻ = ͳ − e−e[ሺlnሺxሻ−șబሻ/șభ] (18) 

 fሺxሻ = [ͳ/ሺx ∙ șଵሻ] ∙ e−e[ሺlnሺxሻ−șబሻ/șభ]+[ሺlnሺxሻ−șబሻ/șభ] (19) 

KƗ rОгЮХЭƗЭƗ ЯКr КЭЭēХШЭ ЯОТЛЮХК sКНКХƯУЮЦК СТsЭШРrКЦЦЮ ЮЧ ОЦЩƯrТsФƗs sКНКХƯУЮЦК 
funkcijas grafiku, ФКs КЭЭēХШЭs 4. КЭЭēХƗ.Д1Ж 

 

4. КЭЭēХs. VОТЛЮХК sКНКХƯУЮЦК СТsЭШРrКЦЦК ЮЧ EЦЩƯrТsФƗs sКНКХƯУЮЦК ПЮЧФМТУКs РrКПТФs 

Log -ЧШЫЦƗХКТЬ ЬКНКХƯУЮЦЬ 

Par Log-ЧШrЦƗХШ sКНКХƯУЮЦЮ sКЮМ РКНƯУЮЦК ХТОХЮЦК В sКНКХƯУЮЦЮ, ФЮrš ЯТОЧƗНs Кr 
РКНƯУЮЦК ХТОХЮЦК Б ТгsКФК ЩēМ (20): 
 x = eθబ+θభ∙୒୓ୖ୑ୗI୒Vሺୖሻ⁡ (20) 

NШ РКНƯУЮЦК ХТОХЮЦК Б ЯērЭƯЛƗЦ б1, б2……бN КЩrēƷТЧК sКНКХƯУЮЦК ПЮЧФМТУЮ ЛХƯЯЮЦЮ 
ЩēМ ПШrЦЮХƗЦ (21) ЮЧ (22): 
 Fሺxሻ = N�RMDIS�ሺl�ሺxሻ , θ଴, θଵ, �rueሻ (21) 

 fሺxሻ = N�RMDIS�ሺl�ሺxሻ , ș଴, șଵ, Falseሻ (22) 

RОгЮХЭƗЭƗ ЯКr КЭЭēХШЭ ХШР - ЧШrЦƗХƗ sКНКХƯУЮЦК СТsЭШРrКЦЦЮ ЮЧ ОЦЩƯrТsФƗs sКНКХƯУЮЦК 
ПЮЧФМТУКs РrКПТФЮ, ФКs КЭЭēХШЭs η. КЭЭēХƗ. Д3Ж 
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η. КЭЭēХs. LШР - ЧШrЦƗХƗ sКНКХƯУЮЦК СТsЭШРrКЦЦК ЮЧ EЦЩƯrТsФƗs sКНКХƯУЮЦК ПЮЧФМТУКs РrКПТФs 

SКНКХƯУЮЦК ХТkЮЦК ЯОТНК ЩƗЫЛКЮНО КЫ РЫКПТЬkШ ЦОЭШНТ. 
VТОЧК ЧШ ЦОЭШНēЦ ФƗ sКХƯНгТЧƗЭ КЭЛТХsЭƯЛЮ sЭКrЩ ОЦЩƯrТsФШ ЮЧ ЭОШrēЭТsФШ sКНКХƯУЮЦЮ Тr 

ƧОШЦОЭrТsФƗ: ƧОШЦОЭrТsФТ КЩХūФШ КЛЮ sКНКХƯУЮЦЮ ХƯФЧОs. AЛЮ ХƯФƼЮ sКФrТšКЧКs ЩКФƗЩО rКФsЭЮrШ 
sКНКХƯУЮЦК КЭЛТХsЭƯЛЮ, ЛОЭ ЯТОЧФƗršƗФ Тr ЩƗrЛКЮНƯЭ sКФrТЭƯЛЮ sЭКrЩ ЭКТsЧēЦ. 
SКsФКƼƗ Кr GХТЯОЧФШ ЭОШrēЦЮ – ОЦЩƯrТsФКТs sКНКХƯУЮЦs Кr ЩШгƯМТУКs ЮЧ ЦērШРК ЩКrКЦОЭrТОЦ 
ФШЧЯОrƧē Юг ЭОШrēЭТsФШ sКНКХƯУЮЦЮ, ФКН ЧШЯērШУЮЦЮ sФКТЭs ЭТОМКs Юг ЛОгРКХƯЛЮ (23) ЮЧ (24): 
 Fሺxሻ = F଴ (xi − θ଴θଵ ) 

(23) 

 i� = F଴ (xi − θ଴θଵ ) 
(24) 

TƗ ФƗ ПЮЧФМТУК (24) Тr ЧОНТХsЭШšК, ЭКН ЯКr ТгЦКЧЭШЭ apgrieztu funkciju (25): 
 F−ଵ ( i�) = xi − θ଴θଵ  

(25) 

 θ଴ + θଵ ∙ F−ଵ ( i�) = xi − starp⁡x⁡u�⁡F−ଵ ( i�) 
(26) 

IОРūЭКТs ЯТОЧƗНШУЮЦs Тr КЩЭЮЯОЧs, ЭƗЩēМ, ХКТ sКЦКгТЧƗЭЮ F-10(Т/Ч) КЩrēƷТЧƗšКЧКs ФļūНЮ 
ЩТО Т=0, УОЛ Т=Ч, КrРЮЦОЧЭК (Т/Ч) ЯТОЭƗ ТгЦКЧЭШ КrРЮЦОЧЭЮ (27): 
 qi = i − Ͳ,ͷ� + Ͳ,ͷ 

(27) 

KКН ƯsЭƗ sКНКХƯУЮЦК F0 ЯТОЭƗ ТгЦКЧЭШ ФƗНЮ МТЭЮ sКНКХƯУЮЦК ПЮЧФМТУЮ, ЭКН ЭКТsЧОs ЯТОЭƗ 
rОНгКЦ  ФƗНЮ  ХƯФЧТ – ЭКs ЧШгƯЦē, ФК ЧОЩКrОТгТ ТгЯēХēЭК sКНКХƯУЮЦК ПЮЧФМТУК F0. 
ŠКУК РКНƯУЮЦƗ ЭТОФ ЯОТФЭК ЩКrЛКЮНО ЩēМ ЧШrЦƗХƗ sКНКХƯУЮЦК ХТФЮЦК. IгЦēƧТЧƗУЮЦЮ rОгЮХЭƗЭЮs 
ЩƗrЛКЮНƯšЮ Кr šШ ЦОЭШНТ. AЭЭēХƗ θ. КЭЭēХШЭК sКНКХƯУЮЦК ЩƗrЛКЮНО ЩēМ ЧШrЦƗХƗ sКНКХƯУЮЦК 
ХТФЮЦК Кr РrКПТsФƗs ЦОЭШНОs ЩКХƯНгƯЛЮ. Д3Ж 

 

θ. КЭЭēХs. sКНКХƯУЮЦК ЩƗrЛКЮНО ЩēМ ЧШrЦƗХƗ sКНКХƯУЮЦК ХТФЮЦК Кr РrКПТsФƗs ЦОЭШНОs ЩКХƯНгƯЛЮ 
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EkЬЩОЫТЦОЧЭК ЫОгЮХЭƗЭЮ kШЩЬКЯТХkЮЦЬ ЮЧ КЧКХƯгО 

KШЩƗ ЭТФК КЧКХТгēЭКs 14 РrЮЩКs Кr ШРļЩХКsЭК sКЯТОЧШУЮЦЮ ЩКrКЮРТОЦ, ФЮrКs ЩКrƗНƯЭКs ЭКЛЮХƗ 
1. IгЦēƧТЧƗУЮЦЮ rОгЮХЭƗЭƗ ЭТФК ТОРūЭКs ЩКrКЮРЮ sКРrūšКЧКs rШЛОžКs MЩК. ArЦēУЮЦs РrЮЩƗЦ 
КЭšƷƯrƗs ЮЧ ЛТУК 2 НКžƗНТ КrЦēУЮЦТ, ФЮrТ ЭТФК ЩКФļКЮЭТ uz stiepi: (0+45-45-90) un (0+45-45-0). 
VКr sОМТЧƗЭ, ФК 1. ЯКrТКЧЭs Тr ЦКгƗФ ТгЭЮrƯРs ЧОФƗ 2. ЯКrТКЧЭs. ψОЭ ЧО ЯТsКs 1. ЯКrТКЧЭК ЮЧ 2. 
ЯКrТКЧЭК РrЮЩКs Тr ЯТОЧХƯНг ТгЭЮrƯРКs, ЭШ ЯКr ЩКЦКЭШЭ Кr rКžШšКЧКs ЭОСЧШХШƧТУЮ. RКžШУШЭ 
ФШЦЩШгƯЭЦКЭОrТƗХЮs, ЧО ЯТОЧЦēr ТгНШНКs КЭХТФЭ ЩrОМƯгЮs ХОƼƷЮs sХƗƼТОЦ, sКТsЭЯТОХК ЧКЯ ЩКrОТгТ 
ЮгФХƗЭК sЭКrЩ sХƗƼТОЦ ЯКТ ЧОЩrОМƯгТ ЯОТФЭs sХШРШУЮЦs, ЮЧ šƯs ЧОЩrОМТгТЭƗЭОs КЭsЩШРЮļШУКs 
rОгЮХЭƗЭШs. 1. ЯКrТКЧЭКЦ  (0+4η-45-90) ЭТФК ТгЦēƧТЧƗЭКs 3 РrЮЩКs KM1η24, KM1η23 ЮЧ 
KM1η01. LТОХƗФШ ЯТНēУШ ТгЭЮrƯЛКs rШЛОžЮ ЩТrЦs sКРrūšКЧКs ЮгrƗНƯУК KM1η23 РrЮЩК Кr 314,09 
Mpa, 2. variantam (0+45-45-0) ЭТФК ТгЦēƧТЧƗЭКs 11 РrЮЩКs KM1η11, KM1η12, KM1η17, 
KM1η19, KM1η13, KM1η14, KM1η18, KM1η20, KM1η21, KM1η1η ЮЧ KM1η1θ. LТОХƗФШ 
ЯТНēУШ ТгЭЮrƯЛКs rШЛОžЮ ЩТrЦs sКРrūšКЧКs ЮгrƗНƯУК KM1η11 РrЮЩК Кr 428,83 MЩК. 
IгЦēƧТЧƗУЮЦЮ РrЮЩЮ KM1η17, KM1η19, KM1η18, KM1η20 ЮЧ KM1η21 ЩКrКЮРЮ rОгЮХЭƗЭЮs 
ЯКr ЮгsФКЭƯЭ ЩКr ЧОЯОТФsЦƯРТОЦ, УШ ЭТО ЮгrƗНƯУЮšТ ļШЭТ гОЦКs ТгЭЮrƯЛКs rШЛОžКs ЩrОЭ ЩƗrēУƗЦ 
РrЮЩƗЦ. Д4Ж 

1. tabula 

IгЦēƧТЧƗУЮЦЮ РrЮЩЮ sКХƯНгТЧƗУЮЦs 

Nr.p.k Grupa ArЦēУЮЦs IгЦēƧТЧƗУ-
umu skaits 

MIN 
ТгЭЮrƯЛКs 
rШЛОžК 

MAX 
ТгЭЮrƯЛКs 
rШЛОžК 

VID 
ТгЭЮrƯЛКs 
rШЛОžК 

1 KM1524 (0+45-45-90) 100 186.2 274.4 230.3 
2 KM1523 (0+45-45-90) 100 275.38 352.8 314.09 
3 KM1511 (0+45-45-0) 60 344.96 504.7 428.83 
4 KM1512 (0+45-45-0) 60 290.08 507.64 398.86 
5 KM1501 (0+45-45-90 65 199.92 334.18 267.05 
6 KM1517 (0+45-45-0) 71 138.18 196 167.09 
7 KM1519 (0+45-45-0) 60 134.26 199.92 167.09 
8 KM1513 (0+45-45-0) 60 329.28 473.34 401.31 
9 KM1514 (0+45-45-0) 48 304.78 505.68 405.23 
10 KM1518 (0+45-45-0) 70 130.34 203.84 167.09 
11 KM1520 (0+45-45-0) 65 109.76 196 152.88 
12 KM1521 (0+45-45-0) 72 98 196 147 
13 KM1515 (0+45-45-0) 60 305.76 502.74 404.25 
14 KM1516 (0+45-45-0) 65 288.12 494.9 391.51 

 
SКХƯНгТЧШЭ ШРļЩХКsЭК ТгЦēƧТЧƗУЮЦЮ РrЮЩЮ rОгЮХЭƗЭЮs Кr РrКПТsФШ ЦОЭШНТ ЩēМ ЧШrЦƗХƗ 

sКНКХƯУЮЦК ХТФЮЦК, ЯКrēУЮ ТОНКХƯЭ ЭШs ЭrƯs РrЮЩƗs: 
 

1. IгЦēƧТЧƗУЮЦЮ РrЮЩКs rОгЮХЭƗЭТ, ФКs КЭЛТХsЭ РrКПТsФКТ ЩƗrЛКЮНОТ ЩēМ ЧШrЦƗХƗ sКНКХƯУЮЦК 
likuma: KM1524, KM1513, KM1501, KM1519, KM1518, KM1517. 7 att. tiek 
КЭЭēХШЭК GrЮЩКs KM1η24 NШrЦƗХƗ sКНКХƯУЮЦК СТsЭШРrКЦЦК ЮЧ rОгЮХЭƗЭЮ ЩƗrЩКЮНО, 
izmantojot grafisko metodi. 
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7. КЭЭēХs. GrЮЩКs KM1η24 NШrЦƗХƗ sКНКХƯУЮЦК СТsЭШРrКЦЦК ЮЧ rОгЮХЭƗЭЮ ЩƗrЩКЮНО, 
izmantojot grafisko metodi 

 
1. IгЦēƧТЧƗУЮЦЮ РrЮЩКs rОгЮХЭƗЭТ, ФКs НКļēУТ КЭЛТХsЭ РrКПТsФКТ ЩƗrЛКЮНОТ ЩēМ ЧШrЦƗХƗ 

sКНКХƯУЮЦК ХТФЮЦК: KM1η12, KM1η14, KM1η11, KM1η1η. 8. КЭЭ. TТОФ КЭЭēХШЭК 
GrЮЩКs KM1η11 NШrЦƗХƗ sКНКХƯУЮЦК СТsЭШРrКЦЦК ЮЧ rОгЮХЭƗЭЮ ЩƗrЩКЮНО, 
izmantojot grafisko metodi. 

 
8. КЭЭēХs. GrЮЩКs KM1η11 NШrЦƗХƗ sКНКХƯУЮЦК СТsЭШРrКЦЦК ЮЧ rОгЮХЭƗЭЮ ЩƗrЩКЮНО, 

izmantojot grafisko metodi 
 

2. IгЦēƧТЧƗУЮЦЮ РrЮЩКs rОгЮХЭƗЭТ, ФКs ЧОКЭЛТХsЭ РrКПТsФКТ ЩƗrЛКЮНОТ ЩēМ ЧШrЦƗХƗ 
sКНКХƯУЮЦК ХТФЮЦК: KM1η23, KM1η21, KM1η20, KM1η1θ. 9. КЭЭ. TТОФ КЭЭēХШЭК 
GrЮЩКs KM1η21 NШrЦƗХƗ sКНКХƯУЮЦК СТsЭШРrКЦЦК ЮЧ rОгЮХЭƗЭЮ ЩƗrЩКЮНО, 
izmantojot grafisko metodi. 
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9. КЭЭēХs. GrЮЩКs KM1η21 NШrЦƗХƗ sКНКХƯУЮЦК СТsЭШРrКЦЦК ЮЧ rОгЮХЭƗЭЮ ЩƗrЩКЮНО, 
izmantojot grafisko metodi 

SОМТЧƗУЮЦТ 
PēМ ТгЦēƧТЧƗУЮЦЮ rОгЮХЭƗЭТОЦ ШРļЩХКsЭК ЩХƗФsЧƯЭОs Кr КrЦēУЮЦК (00+45-45-00) 

ЮгrƗНƯУК КЮРsЭƗФШ ЯТНēУШ ТгЭЮrƯЛКs rШЛОžЮ 428.83 MЩК, ЛОЭ ШРļЩХКsЭК ЩХƗФsЧƯЭОs Кr КrЦēУЮЦК 
(00+45-45-90) ЯТНēУƗ КЮРsЭƗФƗ sКРrūšКЧКs rШЛОžК ЛТУК 314.09 MЩК. VКr sОМТЧƗЭ, ФК ТгЭЮrƯРƗФТ 
Тr 1. ЯКrТКЧЭК ЩКrКЮРТ. PƗrЛКЮНШЭ РrЮЩЮ ЩКrКЮРЮs Кr РrКПТsФШ ЦОЭШНТ ЩēМ ЧШrЦƗХƗ sКНКХƯУЮЦК 
ХТФЮЦК ЭТФК sОМТЧƗЭs, ФК ХТОХƗФƗ НКļК rОгЮХЭƗЭТ КЭЛТХНК ЩƗrЛКЮНОТ, ЩƗrēУТО rОгЮХЭƗЭТ ЯКТ ЧЮ НƗļēУТ 
КЭЛТХНК ЯКТ ЧОКЭЛТХНК ЯТsЩƗr. IОsЩēУКЦТО rОгЮХЭƗЭЮ КЭšƷТrƯЛКs МēХШƼТ ЯКr ЛūЭ, ЩТОЦērКЦ, 
rКžШšКЧКs ХКТФƗ ТгЦēƧТЧƗУЮЦК ЩКrКЮРТОЦ ЧОЩrОМƯгТ ЧШЯТОЭШЭКs šƷТОНrКs sКЯƗ sЭКrЩƗ, sЭКrЩ 
sХƗƼТОЦ ЧОЯТОЧЦērƯРТ ЮгФХƗЭК sКТsЭЯТОХК ЯКТ КrƯ ЩКrКЮРЮ ТгРКЭКЯШšКЧКs ЩrШМОsƗ ТгЦКЧЭШЭК 
ЧОФЯКХТЭКЭƯЯК šƷТОНrК. 
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Abstract 
There are several ways to increase the efficiency of gas turbine engines. One of the 

main techniques is to raise the gas temperature before the engine turbine. The maximum gas 
temperature in the engine is limited by the heat resistance limit of the materials used and the 
loads that the turbine design can withstand at these temperatures. The second way is to 
optimize all the geometric and gas-dynamic parameters of the turbine. An analysis of various 
heat-resistant composite materials has been performed and it has been concluded that 
composites with ceramic materials are the most suitable. The complex of calculations shows 
that in the fifth generation engines, by increasing the gas temperature, applying new ceramic 
materials and using a new design solution – it is possible to significantly reduce the specific 
fuel consumption, which is the main parameter of engine efficiency. 

 
Keywords: strength of aviation structures, turbine blade, ceramics 

 
LКТ ЩКЧƗФЭЮ РƗгЭЮrЛƯЧЮ НгТЧēУЮ ОПОФЭТЯТЭƗЭОs ЩКrКЦОЭrЮ ЩККЮРsЭТЧƗšКЧЮ Тr ЯКТrƗФТ 

ЩКƼēЦТОЧТ ФƗ ЭШ ЯОТФЭ.  VТОЧs ЧШ РКХЯОЧКУТОЦ ЩКƼēЦТОЧТОЦ Тr ЩККЮРsЭТЧƗЭ РƗгОs ЭОЦЩОrКЭūrЮ 
ЩТrЦs НгТЧēУК ЭЮrЛƯЧКs. MКФsТЦƗХШ РƗгОs ЭОЦЩОrКЭūrЮ НгТЧēУƗ ТОrШЛОžШ ТгЦКЧЭШЭШ ЦКЭОrТƗХЮ 
ФКrsЭЮЦК ТгЭЮrƯЛКs rШЛОžК ЮЧ sХШНгОs, ФЮrКs ЭЮrЛƯЧКs ФШЧsЭrЮФМТУК sЩēУ ТгЭЮrēЭ ЩТО šƯЦ 
ЭОЦЩОrКЭūrƗЦ. OЭrs ЯОТНs Тr ШЩЭТЦТгēЭ ЯТsЮs ЭЮrЛƯЧКs ƧОШЦОЭrТsФШs ЮЧ РƗг-dinamiskos 
ЩКrКЦОЭrЮs. VОТФЭК НКžƗНЮ ФКrsЭЮЦТгЭЮrƯРЮ ФШЦЩШгƯЭЮ ЦКЭОrТƗХЮ КЧКХƯгО ЮЧ sОМТЧƗЭs, ФƗ 
ЯТsЩТОЦērШЭƗФТО Тr ФШЦЩШгƯЭТ Кr ФОrКЦТФКs ЦКЭОrТƗХТОЦ.VОТФЭШ КЩrēƷТЧЮ ФШЦЩХОФss rƗНК, ФК 
ЩТОФЭƗs ЩККЮНгОs НгТЧēУШs, ЩКХТОХТЧШЭ РƗгЮ ЭОЦЩОrКЭūrЮ,  ЩТОХТОЭШУШЭ УКЮЧЮs ФОrКЦТsФШs 
ЦКЭОrТƗХЮs ЮЧ ТгЦКЧЭШУШЭ УКЮЧЮs ФШЧsЭrЮФЭƯЯШs rТsТЧƗУЮЦЮs, ТОsЩēУКЦs ЛūЭТsФТ sКЦКгТЧƗЭ 
ƯЩКЭЧēУШ НОРЯТОХКs ЩКЭērТƼЮ, ФКs Тr РКХЯОЧКТs НгТЧēУК ОПОФЭТЯТЭƗЭОs ЩКrКЦОЭrs. 

AЭsХēРКs ЯƗrНТ: КЯТƗМТУКs ФШЧsЭrЮФМТУЮ sЭТЩrƯЛК, ЭЮrЛТЧКs ХКЩsЭТƼК, ФОrКЦТФК 
 
1. Ievads 
GКХЯОЧКТs ЮгНОЯЮЦs ЩrШУОФЭēУШЭ ЦШНОrЧК ЭЮrЛШrОКФЭƯЯƗ НТЯФШЧЭūrЮ НгТЧēУК ЭЮrЛƯЧЮ Тr 

sКsЧТОРЭ ЩēМ ТОsЩēУКs ХТОХƗФЮ ЭЮrЛƯЧКs НКrЛЮ ЩКЧƗФШЭ ЭШ Кr ЦТЧТЦƗХЮ НОРЯТОХКs ЩКЭērТƼЮ. ŠТs Тr 
НгТЧēУК ОФШЧШЦТsФЮЦК ЧШsКМТУЮЦs, ФШ НТФЭē sƯЯƗ ФШЧФЮrОЧМО sЭКrЩ ЯКНШšКУТОЦ КЯТШНгТЧēУЮ 
rКžШЭƗУТОЦ. LКТ ЩКЧƗФЭЮ šƯ ЧШsКМƯУЮЦК ТгЩТХНТ Тr ЯКТrƗФТ ЩКƼēЦТОЧТ ФƗ ЭШ ЯОТФЭ. 

VТОЧs ЧШ РКХЯОЧКУТОЦ ЩКƼēЦТОЧТОЦ Тr ЩККЮРsЭТЧƗЭ РƗгОs ЭОЦЩОrКЭūrЮ ЩТrЦs НгТЧēУК 
ЭЮrЛƯЧКs. MКФsТЦƗХШ РƗгОs ЭОЦЩОrКЭūrЮ НгТЧēУƗ ТОrШЛОžШ НгТЧēУƗ ТгЦКЧЭШЭШ ЦКЭОrТƗХЮ 
ФКrsЭЮЦК ТгЭЮrƯЛКs rШЛОžК ЮЧ sХШНгОs, ФЮrКs ЭЮrЛƯЧКs ФШЧsЭrЮФМТУК sЩēУ ТгЭЮrēЭ ЩТО šƯЦ 
ЭОЦЩОrКЭūrƗЦ. 

OЭrs ЯОТНs, ФƗ ЩКЧƗФЭ ЦКФsТЦƗХЮ ЭЮrЛƯЧКs НКrЛЮ Тr ШЩЭТЦТгēЭ ЯТsЮs ЭЮrЛƯЧКs ƧОШЦОЭrТsФШs 
ЮЧ РƗгНТЧКmiskos parametrus. 

ГТЧƗЭЧТsФКУƗ НКrЛƗ ЩrШУОФЭēУШЭ РƗгЭЮrЛƯЧЮ НгТЧēУК КЮРsЭsЩТОНТОЧК ЭЮrЛƯЧЮ ЭТОФ ЦОФХēЭК 
ЦКФsТЦƗХТ ЩТОļКЮУКЦƗ РƗгОs ЭОЦЩОrКЭūrК ЩТrЦs ЩrШУОФЭēУКЦƗs ЭЮrЛƯЧКs ЮЧ ЯТОЧХКТМƯРТ ЭТОФ 
ШЩЭТЦТгēЭТ ЯТsТ ЭЮrЛƯЧКs ƧОШЦОЭrТsФТО ЮЧ РƗгНТЧКЦТsФТО ЩКrКЦОЭri. 
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LКТ ТгЩТХНƯЭЮ šШ ЮгНОЯЮЦЮ ЮЧ sКsЧТОРЭЮ ЩēМ ТОsЩēУКs ХКЛƗФЮs rОгЮХЭƗЭЮs ЭТОФ КЩХūФШЭК 
ТОsЩēУК КЮРsЭsЩТОНТОЧК ЭЮrЛƯЧƗ ЩТОХТОЭШЭ ЭЮrЛƯЧКs НКrЛК ХƗЩsЭТƼКs Кr УКЮЧЮ ФШЧsЭrЮФЭƯЯШ 
rТsТЧƗУЮЦЮ. ŠТs ФШЧsЭrЮФЭƯЯКТs rТsТЧƗУЮЦs ЩКrОНг, ФК ЭЮrЛƯЧКs НКrЛК ХƗЩsЭТƼКs РƗzdinamiski 
ЩrШПТХēЭКТs КЩЯКХФs ЧШ РrТОšКЧƗs МОЧЭrЛēНгОs sЩēФТОЦ Тr ЧШsХШРШЭs Кr sЩТОНОs sЩrТОРЮЦТОЦ. 
SКЯЮФƗrЭ КЩЯКХФК ЦКsКs МОЧЭrЛēНгОs sЩēФs ЭТОФ ЩƗrЧОsЭs Юг ЭЮrЛƯЧКs НКrЛК ХƗЩsЭТƼКs sЩēФК 
sЭТОЧТ. ŠƗНs ФШЧsЭrЮФЭƯЯКТs rТsТЧƗУЮЦs ЭТОФ ТгЦКЧЭШЭs, УШ КЮРsЭЮ ЭОЦЩОrКЭūrЮ ТОНКrЛƯЛƗ НКrЛК 
ХƗЩsЭТƼКs КЩЯКХФКЦ ТгЦКЧЭШЭКТs ЦКЭОrТƗХs ЩТО ЩКrОНгКЦКУƗЦ sХШНгēЦ sЩēs ТгЭЮrēЭ ЭТФКТ sЩТОНОs 
sЩrТОРЮЦs. LƗЩsЭТƼКs sЩēФК sЭТОЧТs Кr РƗгНТЧКЦТsФƗ КЩЯКХФК ЩКХƯНгƯЛЮ Тr ЩКsКrРƗЭs ЧШ ЭТОšКs 
ФКrsЭШ РƗгЮ ТОНКrЛƯЛКs ЮЧ КЭrШНКs ХКЛЯēХƯРƗФШs КЩsЭƗФļШs, ФЮrЮs rКНК НгОsēšКЧКs РКТss, ЭƗЩēМ 
ЭКs sЩēУ ТгЭЮrēЭ ХТОХЮs sЭТОЩОs sЩrТОРЮЦЮs ЧШ КЩЯКХФК ЮЧ ЩКšК sЩēФК sЭТОƼК ЦКsКs МОЧЭrЛēНгОs 
sЩēФК.  

TЮrЛƯЧКs НКrЛК ХƗЩsЭТƼКs ФШЧsЭrЮФМТУƗ ЩКrОНгēЭs ТгЦКЧЭШЭ УКЮЧЮs ЦКЭОrТƗХЮs, ФЮrТ Тr 
КЩsФКЭƯЭТ ШЭrКУК sКНКļƗ.  

 
2. MūЬНТОЧЮ ЭЮЫЛƯЧКЬ ЮЧ ЭШ КЭЭƯЬЭƯЛКЬ ЩОЫЬЩОkЭƯЯОЬ 
AЯТШ НгТЧēУЮ ЛūЯЧТОМƯЛКs ЧШгКrē ЯТsƗ ЩКsКЮХē ЧШЭТОФ ЧОЩƗrЭrКЮФЭК КЭƯsЭƯЛК, ФКs sКТsЭƯЭК Кr 

РƗгЭЮrЛƯЧЮ НгТЧēУЮ ОПОФЭТЯТЭƗЭОs ЩКrКЦОЭrЮ ЩККЮРsЭТЧƗšКЧЮ. GƗгЭЮrЛƯЧЮ НгТЧēУЮ ЩКrКЦОЭrЮ 
ЩККЮРsЭТЧƗšКЧЮ РКХЯОЧШФƗrЭ sКТsЭК Кr РƗгЮ ЭОЦЩОrКЭūrКs ЩККЮРsЭТЧƗšКЧЮ ЩТrЦs ЭЮrЛƯЧКs. 
DгТЧēУК РƗгНТЧКЦТsФШ ЩКrКЦОЭrЮ КЩrēƷТЧПШrЦЮХЮ КЧКХƯгО rƗНК, ФК, ЩТОЦērКЦ, ƯЩКЭЧēУƗ НгТЧēУК 
ЯТХМО ЯКrēЭЮ ЛūЭ ЩrШЩШrМТШЧƗКХК РƗгЮ ЭОЦЩОrКЭūrКs ЩТОКЮРЮЦКЦ. TКčЮ ЩТО ЩККЮРsЭТЧƗЭƗЦ РƗгЮ 
tempОrКЭūrƗЦ ЭЮrЛƯЧКs НОЭКļƗЦ ЧОЩТОМТОšКЦК ТЧЭОЧsƯЯƗФК КЭНгОsēšКЧК, ФКs sКЯЮФƗКrЭ ЧШЯОН 
ЩТО НгТЧēУК НКrЛК МТФХК ЩКrКЦОЭrЮ ЩКsХТФЭТЧƗšКЧШs. JШ КЮРsЭƗФК Тr РƗКгЮ ЭОЦЩОrКЭūrК, УШ ЯКТrƗФ 
РКТsК ЧШ ФШЦЩrОsШrК ЭТОФ ЩКƼОЦЭs ЭЮrЛƯЧКs НОЭКļЮ НгОsēšКЧКТ. PТОЦērКЦ, УК РƗгЮ ЭОЦЩОrКЭūrК 
ЩТrЦs ЭЮrЛƯЧКs ЛūЭЮ 1800 K , ЭКН ЯКТrƗФ ЧОФƗ 20% ЧШ ЯТsК РКТsК НКЮНгЮЦК, ФКs ТОЭ МКЮr ЩТrЦШ 
НгТЧēУК ФШЧЭūrЮ ЛūЭЮ ЧОЩТОМТОšКЦs ХКТ КЭНгОsēЭЮ КЮРsЭsЩТОНТОЧК ЮЧ гОЦsЩТОНТОЧК ЭЮrЛƯЧЮ. 

MēƧТЧƗУЮЦТ ЩККЮРsЭТЧƗЭ НгОsēšКЧКs РКТsК ТгЦКЧЭШšКЧКs ОПОФЭТЯТЭƗЭТ ЧШЯОН ЩТО 
sКrОžƧƯЭƗЦ ЭЮrЛƯЧКs НОЭКļЮ ФШЧsЭrЮФМТУƗЦ. PКХТОХТЧƗs šШ НОЭКļЮ ТгРКЭКЯШšКЧКs НКrЛТОЭТХЩƯРЮЦs, 
ЛОЭ НrШšЮЦs, РХЮžТ ЩrОЭēУТ, sКЦКгТЧƗs. TЮrЛƯЧКs НгОsēšКЧКТ ЧШ ФШЦЩrОsШrК КЭƼОЦЭКТs РТsК 
НКЮНгЮЦs ЧКЯ КЭФКrƯРs ЭТФКТ ЧШ РƗгЮ ЭОЦЩОrКЭūrКs КЮРsЭЮЦК ЩТrЦs ЭЮrЛƯЧКs ЮЧ ЧШ ЩТОƼОЦЭƗ 
НгОsēšКЧКs ЯОТНК ОПОФЭТЯТЭƗЭОs, ЛОЭ КrƯ ЧШ ЭЮrЛƯЧКs НОЭКļƗs ТгЦКЧЭШЭƗ ЦКЭОrТƗХК ЩТОļКЮУКЦƗs 
НКrЛК ЭОЦЩОrКЭūrКs ХТОХЮЦК. MūsНТОЧЮ sЮЩОrsКФКЮsēУЮЦЮ ЮЧ ЦОЭƗХФОrКЦТsФШ ЦКЭОrТƗХЮ 
ЩТОļКЮУКЦƗs НКrЛК ЭОЦЩОrКЭūrКs sКsЧТОНг 1000….10η0 РrƗНЮs. KƗ rОНгКЦs Кr šƗНƗЦ 
ЦКЭОrТƗХЮ НКrЛК ЭОЦЩОrКЭūrƗЦ ЧОЩТОЭТОФ, ХКТ ЩКЧƗФЭЮ КЮРsЭЮs НгТЧēУК ОПОФЭТЯТЭƗКЭОs rƗНƯЭƗУЮs. 
VТОЧs ЧШ ЯОТНТОЦ ФƗ ЩККЮРsЭТЧƗЭ РƗгЮ ЭОЦЩОrКЭūrЮ ЩТrЦs ЭЮrЛƯЧКs, ЭƗЭКН ЩККЮРsЭТЧƗЭ КrƯ 
НгТЧēУК ОПОФЭТЯТЭƗЭОs rƗНƯЭƗУЮs, Тr ТОЯТОsЭ ЭЮrЛƯЧКs ОХОЦОЧЭШs УКЮЧЮs, ФКrsЭЮЦТгЭЮrƯРЮs 
ЦКЭОrТƗХЮs. TТФК ТгsФКЭƯЭТ ЯКТrКФТ ФКrsЭЮЦТгЭЮrƯРТО ФШЦЩШгƯЭЮ ЦКЭОrТƗХТ. VТsЩТrЦs ЭТФК КЩsФКЭƯЭТ 
rКФsЭЮrХТОХЮЦТ ШРХОФļК šФТОНrЮ ЦКЭrТКХТ Кr ЦОЭƗХК ЦКЭrТМЮ. MКФsТЦƗХТ ХКЛКФТО ЩКrКЦОЭrТ Тr 
ШРХОФļК šƷТОНrЮ ЦКЭОrТƗХКЦ Кr ЦШХТЛНОЧК ЦКЭrТМЮ, ЛОЭ šТ ФШЦЛТЧƗМТУК Тr ļШЭТ sКrОžƧƯЭК 
ЭОСЧШХТƧТsФТ ЮЧ Кr ХТОХƗЦ ТгЦКФsƗЦ. Ar ХТОХƗЦ ТгЦКФsƗЦ Тr КrƯ ШРХОФļК-ШРХОФļК ФШЦЩШгƯЭТ, ЛОЭ 
Кr ХТОХЮ sЭТЩrƯЛЮ Юг ХТОМТ ХƯНг 2000°C[1].  OРХОФļƗ ФШЦЩШгƯЭТ Кr ФОrКЦТsФЮ ЦКЭrТМЮ Тr ЩēМ 
ƯЩКšƯЛКЦ ЭЮЯТ ШРХОФļК –ШРХОФļК ЦКЭОrТƗХТОЦ, ЛОЭ ЭШ ЭОСЧШХТƧТУК ЮЧ ТгЦКФsКs Тr ТОЯērШУКЦТ 
ЩТОЦērШЭКФКs rƗžШšКЧКs ЩrШМОНūrКЦ. UЧ ЧШ sКХƯНгТЧƗУЮЦК sОМТЧƗУЮЦs, ФК ЯТОЧs ЧШ 
ФКrsЭЮЦТгЭЮrƯРТОЦ ЦКЭrТКХТОЦ Кr ТгsЭrƗНƗЭЮ ЦКЭОrТƗХЮ rКžШšКЧКs ЭОСЧШХШƧТУЮ ЯКr ЛūЭ  
ФОrКЦТsФТО ЦКЭОrТƗХТ, ФКs НШН ТОsЩēУЮ ЩККЮРsЭТЧƗЭ РƗгЮ ЭОЦЩОrКЭūrЮ ЩТrЦs ЭЮrЛƯЧКs. ŠТО 
ЦКЭОrТƗХТ Тr Кr ļШЭТ КЮРsЭЮ ФКrsЭЮЦТгЭЮrƯЛЮ, ФКs ЩТОļКЮУ НОЭКļЮ НКrЛК ЭОЦЩОrКЭūrКs ХƯНг ЩКЭ 
1300….1400 РrƗНТОЦ ЧОЩТОХТОЭШУШЭ НгОsОšКЧЮ. VēХ ЯТОЧК ФОrКЦТsФШ ЦКЭОrТƗХЮ ЩrТОФšrШМƯЛК Тr 
ЭƗ, ФК ЭТОЦ Тr ЦКгК ЦКsК ЮЧ ЭТО ХКЛТ ТгЭЮr sЩТОНОs sЩrТОРЮЦЮs ЩТО ļШЭТ КЮРsЭƗЦ ЭОЦЩОrКЭūrƗЦ. 
SХТФЭƗs ФОrКЦТsФШ ЦКЭОrТƗХЮ ƯЩКšƯЛКs Тr ЭƗs, ФК ЭТО ТгЭЮr sКЦērƗ ЧОХТОХЮs sЭТОЩОs ЮЧ ХТОМОs 
spriegumus un ir ЭrКЮsХТ. PТОХТОЭШУШЭ НКžƗНКs ФОrКЦТsФШ ЦКЭОrТƗХЮ НОЭКļЮ ТгРКЭКЯШšКЧКs 
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ЭОСЧКХШƧТУКs ЮЧ ТгЦКЧЭШУШЭ НКžƗНКs ƷƯЦТsФШ ОХОЦОЧЭЮ ЩТОНОЯКs ТОsЩēУКЦs ЛūЭТsФТ ЮгХКЛШЭ šШs 
ФОrКЦТsФШ ЦКЭОrТƗХЮ ЭrūФЮЦЮs. JК ƼОЦ ЯērƗ ТОЩrТОФš ЭОТФЭШ, ЭКН ЛūЭЮ ЯēХКЦs НОЭКļƗЦ ЧШ 
keramisФКУТОЦ ЦКЭОrТƗХТОЦ, ФЮrКs ЩТОХТОЭШ ЭЮrЛƯЧƗs, rКНƯЭ НКrЛК КЩsЭКФļЮs, ФЮrШs ЭƗs НКrЛШУКs 
sЩТОНē. JК НОЭКļƗЦ ЧШ ФОrКЦТsФКУТОЦ ЦКЭОrТƗХТОЦ ТгНШНКs rКНƯЭ šƗНЮs НКrЛК КЩsЭƗФļЮs, ЭКН 
ТОsЩēУКЦs sКРХКЛƗЭ НОЭКļКs rОsЮrsЮ, ТОЯērШУКЦТ sКЦКгТЧШЭ ЭƗs ЩКšТгЦКФsКs, УШ ТгОУЦКЭОrТƗХs 
ФОrКЦТФКs ТгРКЭКЯШšКЧКТ Тr sКЦērƗ ХēЭs. KОrКЦТsФƗs НОЭКļКs НƗrНгƯЛЮ РКХЯОЧШФƗrЭ ЧШsКФК 
ЭОСЧКХШƧТУКs ЩТОХТОЭШšКЧКs ЯОТНs ЭƗs ТгРКЭКЯШšКЧКТ. IгЯēХШЭТОs РƗгЭЮrЛƯЧЮ НгТЧēУШs ЩТОХТОЭШЭ 
УКЮЧЮs ЦКЭОrТƗХЮs, ФКs ļКЮУ ЩКХТОХТЧƗЭ РƗгЮ ЭОЦЩОrКЭūrЮ ЩТrЦs ЭЮrЛƯЧКs, Цēs, ХƯНг Кr ЭШ, 
ЩККЮРsЭТЧƗЦ НгТЧēУК ОПОФЭТЯТЭƗЭОs rƗНƯЭƗУЮs. KШЩЮЦƗ ЭКs ЯТs ТОЯērШУКЦТ sКЦКгТЧК ЩēМ šƗНК 
ЩrТЧМТЩК rКžШЭЮ НгТЧēУЮ ЩКšТгЦКФsЮ, ЭƗЭКН КrƯ ЭƗ ЭТrРЮs МОЧЮ, ТОРūsЭШЭ УКЮЧЮ НгТЧēУЮ Кr 
КЮРsЭƗФТОЦ ОПОФЭТЯТЭƗЭОs rƗНƯЭƗУТОЦ, ФКs ЩШЭОЧМТКХКУКЦ šКНК НгТЧēУК ЩТrМēУКЦ ЧКЯ ЦКгsЯКrƯРТ. 
EПОФЭТЯТЭƗЭОs rƗНƯЭКУТ, ФЮrТЦ ЩТОЯērš РКХЯОЧШ ЮгЦКЧТЛЮ ЩrШУОФЭēУШЭ УКЮЧЮ НгТЧēУЮ,Тr 
ЩККЮРsЭТЧƗЭК ƯЩКЭЧēУК ЯТХФЦО ЭТФКТ ЧОНКЮНг ЩКХТОХТЧШЭ ЯКТ ЩКЭ sКРХКЛКУШЭ ТОЩrТОФšēУƗ ХƯЦОЧƯ 
ƯЩКЭЧēУШ НОРЯТОХКs ЩКЭērТƼЮ. NО ЦКгƗФ sЯКrƯРТ ПКФЭШrТ Тr ЩrШУОФЭēУКЦƗ НгТЧēУК ЦКsК ЮЧ РКЛКrƯЭТ. 
PrШУОФЭēУШЭ УКЮЧЮ НгТЧēУЮ Кr ЩККЮРsЭТЧƗЭТОЦ ОПОФЭТЯТЭƗЭОs rƗНƯЭƗУТОЦ ЛūЭЮ ЯēХКЦs,ХКТ ЭƗ РКЛКrƯЭТ 
ЮЧ ЦКsК ЩКХТОХТЧƗЭШs ЧОНКЮНг. 

AЩФШЩШУШЭ ЯТsЮ ТОЩrТОФš ЦТЧēЭШ, УК КЯТШНгТЧēУЮ rКžШЭƗУs ТгЯТrгК ЩКr ЦērƷТ rКНƯЭ УКЮЧЮ 
НгТЧēУЮ Кr ЩККЮРsЭТЧƗЭТОЦ ОПОФЭТЯТЭƗЭОs rƗНƯЭƗУТОЦ, ЭКН ЯТsТгНОЯƯРƗФ ЛūЭЮ ЩrШУОФЭēЭ НгТЧēУЮ Кr 
ЩККЮРsЭТЧƗЭЮ РƗгЮ ЭОЦЩОrКЭūrЮ ЩТrЦs ЭЮrЛƯЧКs. TЮrЛƯЧКs ФШЧsЭrЮФМТУКs НОЭКļКs, šКУƗ РКНТУЮЦƗ, 
ЯТs ЩТОЦērШЭƗФ ЛūЭЮ ТгРКЭКЯШЭ ЧШ УКЮЧК ЭТЩК ЦКЭОrТƗХТОЦ, ФЮrТОЦ Тr КЮРsЭs НКrЛК ЭОЦЩОrКЭūrЮ 
НТКЩКгШЧs, ЮЧ ФЮrЮ КЭНгОsēšКЧКТ ЛūЭЮ ЧОЩТОМТОšКЦs ЧОХТОХs РКТsК НКЮНгЮЦs.  

 
3. JКЮЧКЬ ЭЮЫЛƯЧКЬ ЩЫШУОkЭƝšКЧКЬ ТгОУКЬ НКЭЮ ЬƗkШЭЧƝУК ЧШЭОТkšКЧК 
TЮrЛТЧКs ЩrШУОФЭēšКЧК Тr sЯКrƯРs ХКЩsЭТƼЮ sЭТЩrƯЛКs КЩrēƷТЧs ЮЧ ХКТ ЭШ ЯОТsЦƯРТ ТгЩТХНƯЭЮ 

УƗТгsЭrƗНƗ sЭТЩrТЛКs ЦШНОХТs ФШЧsЭrЮФЭƯЯКУКЦ ОХОЦОЧЭКЦ. KƗ ЦШНОХТs Тr ЩТОƼОЦЭК ЧОЩКrЭrКЮФЭК 
ЯТНО, МТОЭs НОПШrЦēУКЦs ƷОrЦОЧТs., ФЮТrКЦ Тr ОХКsЭƯЛКs, ЩХКsЭТsФЮЦК ƯЩКšƯЛas. Formas modelim 
ЭТОФ ЩТОХТОЭШЭКs sЭТОЩƼū, ЩХƗФsƼЮ ЮЧ КЩЯКХФЮ ЦШНОļТ. TЮrЛШrОКФЭƯЯƗ НТЯФШЧЭūrЮ НгТЧēУК 
КЮРsЭsЩТОНТОЧК ЭЮrЛƯЧКs ЩrШУОФЭēšКЧКТ ЧОЩТОМТОšКЦТ ЯТrФЧО ТгОУКs НКЭЮ. VТОЧs ЧШ ЩКrКЦОЭrТОЦ, 
ФКs ЧШЭОТФs КЮРsЭsЩТОНТОЧК ЭЮrЛƯЧКs НКrЛЮ Тr РƗгƧОЧОrКЭШrК ФШЦЩrОsШrК sКsЩТОšКЧКs ЩКФƗЩО - 
k1. MūsНТОЧЮ ФШЦЩrОsШrТОЦ РКТsК sКsЩТОšКЧКs ЩКФƗЩО КЮРsЭsЩТОНТОЧК ФШЦЩrОsШrƗ Тr 
sКsЧТОРЮsТ sОФШУШšКs ЯērЭƯЛКs:  k1  20  30 [1]. 

OЭrs ЧОЩТОМТОšКЦКТs ЩКrКЦОЭrs Тr НгТЧēУК ФШЦЩrОsШrК ФШЩēУƗ sКsЩТОšКЧКs ЩКФƗЩО -k. 
ArƯ šШ ЩКrКЦОЭrЮ ТгЯēХКЦТОs ЯКНШЭТОs ЧШ sКsЧТОРЮЦТОЦ ЭЮrЛШrОКФЭƯЯШ НТЯ ФШЧЭūrЮ НгТЧēУЮ 
rКžШšКЧƗ ЮЧ ЭКs Тr:  k  40  60 [1]. 

TrОšКТs ЧОЩТОМТОšКЦКТs ЩКrКЦОЭrs Тr РКТsК ЩКЭērТƼš МКЮr ЩТrЦШ НгТЧēУК ФШЧЭūrЮ - Gaiss1. 
IгЯēХШЭТОs šШ НгТЧēУК ЩКrКЦОЭrЮ ЯКНƗЦТОs ЩēМ РƗгƧОЧОrКЭШrК “НТЦОЧsТƗХƗ rКФsЭЮrШУЮЦК” Д3Ж. 

Gaiss1/k
(n+1)/(2n) = D.                                                                    (1) 

ƻОЦШЭ  ЯērƗ, ФК ЩКrКsЭТ ФШЦЩrОsШrК sКsЩТОšКЧКs ЩШХТЭrШЩТУКs rƗНƯЭƗУs Тr  Ч = 1,4η…..1,η, 
tad izteiksmi  (1) var uгrКФsЭƯЭ šƗНТ: Gaiss1/k

5/6 . 
AЩХūФШУШЭ НТЦОЧsТƗХƗ rКФsЭЮrШУЮЦК КЭЭƯsЭƯЭƯЛКs ЭОЧНОЧМТ ЯКrКЦ ШrТОЧЭēУШšТ ТгЯēХēЭТОs ЭƗ 

ХТОХЮЦЮ (1.КЭЭēХs). 
1.КЭЭēХs. DТЦОЧsТƗХƗ rКФsЭЮrШУЮЦК КЭƯsЭƯЛКs ЭОЧНОЧМОs 
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DТЦОЧsТƗХƗ rКФsЭЮrШУЮЦК ПТгТФƗХƗ УēРК Тr ЭƗНК, ФК ЭКs rƗНК НКžƗНЮ КЮРsЭsЩТОНТОЧК 
ФШЦЩrОsШrЮ sЩēУЮ ЩēМ ТОsЩēУКs ЯКТrƗФ sКsЩТОsЭ ЧШЭОТФЭЮ РКТsК НКЮНгЮЦЮ. TƗЭКН, УШ ЦКгƗФs Тr 
НТЦОЧsТƗХКТs rКФsЭЮrШУЮЦs, УШ ХКЛƗФs Тr КЮРsЭsЩТОНТОЧК ФШЦЩrОsШrs. 

ƻОЦsТЦ ЯērƗ, ФК ЧОЛūЭЮ ТОЭОТМКЦs НТЦОЧsТƗХШ rКФsЭЮrШУЮЦЮ ТгЯēХēЭТОs ЩƗrƗФ гОmu ( 
Gb1/k

5/6 <2 . 2,η ), УШ ЭКН ФШЦЩrОsШrК ЩēНēУШ ЩКФƗЩУЮ ХƗЩsЭТƼКs Лūs ЩƗrƗФ ƯsКs ЮЧ šШ ЩКФƗЩУЮ 
ХТОЭНОrƯЛКs ФШОПТМТОЧЭs Лūs ЩƗrƗФ гОЦs. 

KКН НТЦОЧsТƗХКТs rКФsЭЮrШУЮЦs ТОРūЭs ЯКr КЩЭЮЯОЧТ ЧШЭОТФЭ ФƗНК Лūs ЯТsК НгТЧēУК ЯТХФЦО 
Кr ЩrШУОФЭēУКЦШ РƗгƧОЧОrКЭШrК ЭЮrЛƯЧЮ. AЩХūФШsТЦ sЭКЭТsЭТФКs НКЭЮs ЩКr НКžƗНЮ НгТЧēУЮ Кr 
ЯТОЧƗНТОЦ РƗгƧОЧОrКЭШrТОЦ ЯТХФЦОs КЭФКrƯЛƗ ЧШ НТЦОЧsТƗХƗ rКФsЭЮrШУЮЦК ХТОХЮЦК (2. КЭЭēХs). 

2. КЭЭēХs. DгТЧēУК ЯТХФЦОs КЭФКrƯЛК ЧШ НТЦОЧsТƗХƗ rКФsЭЮrШУЮЦК 
 

IгНКrШЭ КЩЭЮЯОЧКs КЩХēsОs ЯКrКЦ ЧШЭОТФЭ КЩЭЮЯОЧЮ РКТsК ЩКЭērТƼЮ Gaiss1. 
Gaiss1/k

5/6 = 2,5  6  Gaiss = k
5/6

 (2,η….θ) = 80…..1η0 ФР/s 
ωОЭЮrЭКТs ЧОЩТОМТОšКЦКТs ЩКrКЦОЭrs Тr РƗгОs ЭОЦЩОrКЭūrК ЩТrЦs НгТЧēУК ЭЮrЛƯЧКs. ŠШ 

ЩКrКЦОЭrЮ ТгЯēХКЦТОs 1700 ….. 18η0 K rШЛОžƗs ƼОЦШЭ ЯērƗ ЦūsНТОЧЮ sКsЧТОРЮЦЮs 
ЦКЭОrТƗХгТЧƗЭЧē ЩКr КЯТШНгТЧēУЮ rКžШšКЧƗ ЩТОХТОЭШУКЦТОЦ ЦКЭОrТƗХТОЦ Д3Ж. ŠКУƗ РКНƯУЮЦƗ ЭКs 
ЛūЭЮ ФОrКЦТsФКТs ЦКЭОrТƗХs, ФЮrК sКsЭƗЯƗ Тr sТХƯМТУК ЧТЭrƯНs (SТ3 N4) Кr sЩОМТƗХТОЦ 
ЩТОЦКТsƯУЮЦТОЦ Д4Ж. KƗ гТЧƗЦs ФОrКЦТФК sХТФЭТ НКrЛШУКs sЭТОЩОs ЮЧ ХТОМОs sХШНгēs. LКТ 
ЩКХТОХТЧƗЭЮ ТгЯēХēЭƗ ФОrКЦТsФƗ ЦКЭОrТƗХК ТгЭЮrƯЛЮ ХТОМē, ЭКН ЭƗ sКsЭƗЯКЦ ЩТОЯТОЧШ МТrФШЧТУК 
НТШФsƯНЮ (Гr O2). ωТrФШЧТУК НТШФsƯНК ФrТsЭƗХКЦ ЩТОЦƯЭ ƯЩКšƯЛК ЦКТЧƯЭ sКЯЮ sЭrЮФЭūrЮ ЧШ 
sЩrТОРЮЦЮ ТОНКrЛƯЛКs, ФЮrТ rШНКs ЩХКТsКs РКХƗ, ФЮrК ТгЩХКЭƗs ЩК ФОrКЦТsФШ ЦКЭОrТƗХЮ. ŠШ 
sЩrТОРЮЦЮ ТОНКrЛƯЛКs rОгЮХЭƗЭƗ МТrФШЧТУК НТШФsƯНК ФrТsЭƗХs ТгЩХОšКs ЩКr 3 ….. η%, ЭƗНēУƗНТ, УК 
ЩХКТsК ЧШЧƗФ ХƯНг ФrТsЭƗХКЦ, ЭКН ЭКs ФОrКЦТФƗ rКНК ЯТОЭēУШs sЩТОНОs sЩrТОРЮЦЮs, ФЮrТ КЩРrūЭТЧК 
ЭƗХƗФЮ  ЩХКТsКs ТгЩХКЭƯšКЧШs. ŠƯ ƯЩКšƯЛК ļШЭТ ЧШНОr ЭЮrЛƯЧКs ХƗЩsЭТƼƗЦ, УШ ЭƗs ЧОrОЭТ ЭТОФ 
ТОsФrКЦЛƗЭКs Кr НКžƗНТОЦ sЯОšƷОrЦОƼТОЦ. 

IгЯēХēЭК ФОrКЦТsФƗ ЦКЭОrТƗХК ПТгТФƗХƗs ƯЩКšƯЛКs: 
- ЛХƯЯЮЦs -  = 1700kg/m3  
- ОХКsЭƯЛКs ЦШНЮХТs – E = 3,8*107MN/m2 
- sЭТЩrƯЛКs rШЛОžК ЩТО Э = 1300C ir  = 200 … 300MЩК 

 
4. TЮЫЛƯЧКЬ ЩЫШУОkЭƝšКЧК 
PТrЦКТs ЩШsЦs ЭЮrЛƯЧКs ЩrШУОФЭēšКЧƗ Тr sƗФШЭЧēУКТs ЭЮrЛƯЧКs РƗгНТЧКЦТsФКТs КЩrēƷТЧs 

ТгЦКЧЭШУШЭ ЦОЭШНТФЮ, ФЮrК ЭТОФ ЩТОХТОЭШЭК ЩrШУОФЭēУШЭ ЭЮrЛƯЧЮ Кr гТЧƗЦТОЦ ТгОУКs ЩКrКЦОЭrТОЦ 
ЯОТМШЭ ТгОУКs НКЭЮ ЯКrТƗМТУЮ, ХКТ ТОРūЭЮ ЭЮrЛƯЧЮ Кr ЯТsШЩЭТЦƗХƗФКУТОЦ rКФsЭЮrШУЮЦТОЦ. 

PКrКХēХТ šТОЦ КЩrēƷТЧТОЦ ЭТОФ ЯОТФЭК КrƯ ЭЮrЛƯЧКs НКrЛК ЩКФƗЩОs ХƗЩsЭТƼЮ ФКЧƗХК 
ЩrШПТХēšКЧК ЯОТМШЭ РƗгОs ЩХūsЦКs ЩКrКЦОЭrЮ ШЩЭТЦТгƗМТУЮ. 

PrШПТХēУШЭ НКrЛК ЩКФƗЩОs ФКЧƗХЮ ЭТОФ ƼОЦЭs ЯērƗ РƗгОs ЩХūsЦКs СТНrШНТЧКЦТsФƗs 
ƯЩКšƯЛКs, ХКТ ЩКЧƗФЭЮ ОПОФЭƯЯƗФЮ РƗгОs ОЧОrƧТУКs ЩƗrЯКНТ НКrЛК ХƗЩsЭТƼКТ ФКЭrƗ ЭƗs šƷēХЮЦƗ. 

KШЦЛТЧēУШЭ ЯТsЮs ЩКrКЦОЭrЮ ШЩЭТЦТгƗМТУКs rОгЮХЭƗЭЮs ЮЧ ТгЦКЧЭШУШЭ ЦКЭОЦƗЭТsФШ ЦШНОХТ 
УƗТОРūsЭ ЭЮrЛƯЧЮ Кr ЦКФsТЦƗХЮ ОПОФЭТЯТЭƗЭТ. 
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LКТ ЭЮrЛƯЧКs НКrЛК ХƗЩsЭТƼКs ЯКrēЭЮ ТгРКЭКЯШЭ ЧШ ФОrКЦТФКs, ЭКН ЭƗЦ УƗrКНК sЩТОНОs 
sЩrТОРЮЦТ. PrШУОФЭēУКЦƗ НгТЧēУƗ ЭШ ЩКЧƗФ ЭЮrЛƯЧКs ХƗЩsЭТƼКs ТгРКЭКЯШУШЭ ЧШ НТЯƗЦ НКļƗЦ. 
IОФšēУКТs ХƗЩsЭТƼКs sЭТОЧТs ФƗ ЩКrКsЭТ НКrЛШУК sЭТОЩē ЧШ sЭТОƼК ЩКšК ЦКsКs МОЧЭrЛēНгО sЩēФТОЦ 
ЮЧ ЧШ ХƗЩsЭТƼКs КЩЯКХФК ЦКsКs МОЧЭrЛēНгОs sЩēФТОЦ, ФЮrТ ЩТОХТФЭТ ХƗЩsЭТƼКs РКХƗ. TЮrЛƯЧКs 
ХƗЩsЭТƼКs ФОrКЦТsФКТs КЩЯКХФs ЧШ МОЧЭrЛēНгОs sЩēФЮ ТОНКrЛƯЛКs ЛКХsЭƗs Юг ХƗЩsЭТƼКs sЭТОƼК РКХƗ 
ТгЯОТНШЭК ЩХКЮФЭК. TƗЭКН ХƗЩsЭТƼКs КЩЯКХФƗ ЧШ ЭƗ ЦКsКs МОЧЭrЛēНгОs sЩēФТОЦ НКrЛШsТОs sЩТОНОs 
spriegumi. ParcТФ ХƗЩsЭТƼКs sЭТОЧТs ЧШ РƗгЮ sЩēФЮ ХТОМОs sЩrТОРЮЦТОЦ ЭТФ КЭsХШРШЭs Кr ЩКšК 
ЦКsКs МОЧЭrЛēНгОs sЩēФТОЦ, ЭКН КrƯ ХƗЩsЭТƼКs КЩЯКХФƗ ХТОМОs sЩrТОРЮЦТ Лūs ЧОХТОХТ. 

LКТ РƗгЮ sЩēФТ, ФКs НКrЛШУКs Юг ХƗЩsЭТƼКs КЩЯКХФЮ,  ЭТФЭЮ ЩƗrЧОsЭТ ЮЧ ЯТОЧЦērƯРТ ЛūЭЮ 
sКНКХƯЭТ ЩК ЯТsЮ ХƗЩsЭТƼКs sЭТОƼК РКrЮЦЮ, ЭКН ЩК ЯТsЮ sЭТОƼК ХКЮФЮЦЮ ЯТОЧЦērƯРТ ЭТОФ sКНКХƯЭТ 
КЭЛКХsЭК ЩЮЧФЭТ. ŠТО ЩЮЧФЭТ ļКЮУ КЩЯКХФКЦ ФЮsЭēЭТОs rКНТƗХƗ ЯТrгТОЧƗ, ЛОЭ КЭƼОЦ ФЮsЭƯЛКs ЛrƯЯƯЛЮ 
ЩƗrēУШs ЯТrгТОЧШs. 

JКЮЧƗs ЭЮrЛƯЧКs НКrЛК ХƗЩsЭТƼКs КЩЯКХФК ЛТОгЮЦs ЦКТЧƗs ХТЧОƗrТ. TКs Тr, КЩЯКХФК ЛТОгЮЦs 
sКЦКгТЧƗs ХТЧОƗrТ ЩК КЩЯКХФК РКrЮЦЮ ЩƗrОУШЭ ЧШ ЛТОгƗФК Юг ЩХƗЧƗФЮ ЧШ ЭЮrЛƯЧКs НКrЛК rКЭК 
ƗrēУƗ rƗНТЮsК Юг ТОФšēУШ. AЩЯКХФК ЛТОгЮЦК ТгЦКТƼКs ХТЧОƗrƗs ПЮЧФМТУКs ФШОПТМТОЧЭs (q) (3. 
КЭЭēХs) УƗТгЯēХКs ЯОТМШЭ ЯКТrƗФФƗrЭƯРЮs sЭТЩrƯЛКs КЩrēƷТЧЮs Кr НКžƗНƗЦ ЭƗ ЯērЭƯЛƗЦ. 

 xa

b
ql 


1

                                                     (2) 

PēМ КЩrēƷТЧЮ ЯОТФšКЧКs sКХƯНгТЧК ТОРūЭШs sЩrТОРЮЦК sКНКХƯУЮЦК rОгЮХЭƗЭЮs ЮЧ ТгЯēХКs ЭШ 
ЦШНОХТ, ФЮrš Тr ЯТsЩТОЦērШЭƗФКТs ЧШ sЭТЩrƯЛКs ЯТОНШФļК. 

Cits modelis ЩКrОНг, ФК КЩЯКХФК ЛТОгЮЦs ЩК ЭƗ РКrЮЦЮ ЦКТЧƗs ЩēМ ПЮЧФМТШЧƗХƗ ХТФЮЦК. 
TƗЭКН, КЩЯКХФК ЛТОгЮЦК ТгЦКТƼКs ФШОПТМТОЧЭs (q(f)) ЦКТЧƗs КЭФКrƯЛƗ ЧШ ФƗНКs ПЮЧФМТУКs. 

   sumf fq                                                   (3) 

LКТ КЭrТsТЧƗЭЮ КЩЯКХФК sЭТЩrƯЛКs ЮгНОЯЮЦЮ ЩТОƼОЦsТЦ, ФК šƯ ПЮЧФМТУК Тr КЭФКrƯРК ЧШ 
sЮЦЦƗrКУТОЦ sЩrТОРЮЦТОЦ, ФКs НКrЛШУКs КЩЯКХФƗ. ŠКУƗ РКНƯУЮЦƗ šШ ЧОгТЧƗЦШ ПЮЧФМТУЮ ЯКrКЦ 
ЮгНШЭ ЩКЭЯКļƯРТ, ХКТ ЭТФКТ ЭТФЭЮ КЩЦТОrТЧƗЭТ КЩЯКХФК sЭТЩrƯЛКs ЧШsКМƯУЮЦТ.  

KКН sЭТЩrƯЛКs КЧКХƯгО Юг šТОЦ ЩТОНƗЯƗЭКУТОЦ ЦШНОļТОЦ ЯОТФЭК, УƗТгЯēХКs ЩКЭs 
ЩТОЦērШЭƗФКТs ЧШ ЭТОЦ. TКs ЛūЭЮ ЭƗНs ЦШНОХТs, ФЮrš НШЭКУШs КЩЯКХФК НКrЛШšКЧƗs КЩsЭƗФļШs ЛūЭЮ 
Кr ЦКгƗФШ ФШЧsЭrЮФМТУКs ЦКsЮ. 

AЭФКrƯЛƗ ЧШ ЧШsХШРШУЮЦК ЯКТ ФШЧsЭrЮФЭƯЯЮ КЩsЯērЮЦЮ Нēļ ЯКr ТгЯēХēЭТОs КЩЯКХФЮ, ФЮrš 
ТОЭЯОrЭЮ НШЭШ ЦШНОļЮ ФШЦЛТЧƗМТУКs. 

3. КЭЭēХs. DКrЛК ХƗЩsЭТƼКs РƗгНТЧКЦТsФƗ КЩЯКХФК šƷērsРrТОгЮЦs. 
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AЩЯКХФК ЛТОгЮЦs ЦКТЧƯsТОs ЧО ЭТФКТ ЩК ЭƗ РКrЮЦЮ, ЛОЭ КrƯ šƷērsЯТrгТОЧƗ ( 4. КЭЭēХs). 

4.КЭЭēХs. GƗгНТЧКЦТsФƗ ЩrШПТХК šƷērsРrТОгЮЦК sФТМО 
 
ŠШ ЛТОгЮЦК ТгЦКТƼЮ ЯОТМ КЧКХТгēУШЭ КЩЯКХФК ЦШНОļЮ sЩrТОРЮЦЮ НТКРrКЦЦКs. SЩēФТ, ФКs 

НКrЛШУКs Юг РƗгНТЧКЦТsФШ КЩЯКХФЮ ЧШ РƗгОs ЩХūsЦКs Юг sЩēФК sЭТОЧТ ЭТОФ ЩƗrЧОsЭТ МКЮr 
КЭЛКХsЭТОЦ ( η. КЭЭēХs). 

 
η. КЭЭēХs. LƗЩsЭТƼКs ФШЩēУƗs ФШЧsЭrЮФМТУКs šƷērsРrТОгЮЦК sФТМО 

 
VОТМШЭ КЩЯКХФК sЭТЩrƯЛКs КЩrēƷТЧЮ, УƗЧШsКФК, МТФ КЭЛКХsЭЮ Тr ЧОЩТОМТОšКЦs Юг ЯТОЧЮ 

apvalka laukumК ЯТОЧƯЛЮ, ХКТ ЧШНrШšТЧƗЭЮ ЯКУКНгƯРШ ЭƗ sЭТЩrƯЛЮ ЮЧ sЭКЛТХТЭƗЭТ. 
JƗƼОЦ ЯērƗ КrƯ ЭКs, ФК ТгsЭrƗНƗЭКТ НКrЛК ХƗЩsЭТƼКТ Тr sКЯНКЛƯРК ФШЧsЭrЮФМТУК, ЭƗЩēМ 

КЩrēƷТЧШЭ sЩēФЮs ЮЧ ЦШЦОЧЭЮs ( 4 ) УƗЩТОХТОЭШ КЩРrТОsЭКТs ЩrТЧМТЩs. 
 

                           

2x2

1x1

x
2x

IE

IE
1

M
M


            

2y2

1y1

y
2y

IE

IE
1

M
M


                      ( 4 ) 
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KКН КЩЯКХФК sЭТЩrƯЛКs КЩrēƷТЧs Тr ЯОТФЭs, Тr КrƯ гТЧƗЦs ФƗНКs sХШНгОs ЭТФs ЩƗrЧОsЭs Юг 
ХƗЩsЭТƼКs sЩēФК sЭТОЧТ.  IгОУШЭ ЧШ ЭƗ ЯКrКЦ ЮгНШЭ sЩēФК sЭТОƼК ƧОШЦОЭrТsФШs ТгЦērЮs, ФКs sЩēЭЮ 
ТгЭЮrēЭ sХШНгОs, ФЮrКs ЭТОФ ЩƗrЧОsЭКs ЧШ КЩЯКХФК.  

PēМ КЩrēƷТЧЮ ТОРūšКЧКs ТгКЧКХТгēЭ ЦКФsТЦƗХƗs sЩrТОРЮЦЮ гШЧКs ЮЧ ЯОТМШЭ ФШЧsЭrЮФЭƯЯКs 
УОЛ ƧОШЦОЭrТsФКs ТгЦКТƼКs ЩКЧƗФЭ ЯТОЧЦērƯРЮ sХШНžЮ sКНКХƯУЮЦЮ ЩК ХƗЩsЭТƼКs РКrЮЦЮ, ФКs 
ļКЮЭЮ ТгЦКЧЭШЭ ЩēМ ТОsЩēУКs КЮРsЭƗФЮ РƗгОs ЭОЦЩОrКЭūrЮ ЮЧ ЩēМ ТОsЩēУКs ЯКТrƗФ ЧШsХШРШЭ 
ХƗЩsЭТƼЮ. 

VОТФЭШ КЩrēƷТЧЮ ФШЦЩХОФs rƗНК, ФК ЩТОФЭƗs ЩККЮНгОs НгТЧēУШs, ЩТОХТОЭШУШЭ УКЮЧЮs 
ФОrКЦТsФШs ЦКЭОrТƗХЮs ЮЧ ТгЦКЧЭШУШЭ УКЮЧЮs ФШЧsЭrЮФЭƯЯШs rТsТЧƗУЮЦЮs, ТОsЩēУКЦs ЛūЭТsФТ 
sКЦКгТЧƗЭ ƯЩКЭЧēУШ НОРЯТОХКs ЩКЭērТƼЮ. ŠТs rОгЮХЭКЭs rОНгКЦs РrКПТФƗ ( КЭЭēХs θ. ). 

 
θ.КЭЭēХs. DОРЯТОХКs ЩКЭērТƼК ЩТОКЮРЮЦs КЭФКrƯЛƗ ЧШ РƗгЮ ЭОЦЩОrКЭūrКs. 

 
5. SОМТЧƗУЮЦТ ЮЧ ТОЭОТkЮЦТ 

- Pielietojot keramiskos ФШЦЩШгƯЭЮ ЦКЭОrТƗХЮs ЯКr sКЦКгТЧƗЭ НОРЯТОХКs 
ЩКЭērТƼЮ η-7%. 

- JКЮЧƗs ЭЮrЛƯЧКs НКrЛК ХƗЩsЭТƼКs КЩЯКХФК ЛТОгЮЦs ЦТЧТЦКХs, ФКs НШН 
ТОsЩēУЮ ОПОФЭТЯКТ ХКЩsЭТƼКs НгОsēšКЧКТ Кr РКТsЮ 
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Abstract 
For decades, automation has been gradually integrated into all aviation sectors, from 

aircraft design and operation to maintenance and air traffic control. We see an improvement in 
the aviation safety automation process due to the increase in systems reliability and the 
inclusion of safety control functions in the automation process itself. This makes it possible to 
reduce the number of service staff, at the same time making these systems more complex and 
their service places new demands on the people who do the work. As a result of the 
development of the aviation automation process, the assumptions of the human factor and 
safety culture in aviation companies set to this day are also changing. 

The human factor plays an important role in aviation safety, as it has been shown that 
around 70% of all civil aviation accidents are caused by this factor and are linked to non-
compliance with safety measures. The science of aviation safety culture has been actively 
evolving since the last century and a whole system of safety measures for airlines has been 
established, which give positive results. However, even today, many jobs of aviation 
specialists are mostly related to the observation process, which accustoms the specialist to 
monotonous work, as a result of which they lose the necessary analytical skills, which are 
important for making the right decisions in a critical situation. In the future, decision-making 
cannot be based solely on experience or intuition, as many processes will be automated. It is 
also clear that the process of technological development is ahead of the legislation on which 
aviation services are based. These are just some of the trends that are necessitating changes in 
information exchange, safety culture and new demands on aviation professionals. The 
introduction of the new requirements will make it possible to raise aviation safety to a new 
level in line with the requirements of the times. 
 

Keywords: Automatization, Human factor, Safety Culture, Safety management. 
 

Introduction 
The aim of the study is to analyse the place and role of safety culture and the human 

factor, as well as the necessary improvements, based on the current vision for the future 
development of aviation. 

The human factor plays an important role in aviation safety, as it has been shown that 
around 70% of all civil aviation accidents occur due to this factor and is based on the safety 
culture that has developed in aviation teams and is part of the company's culture. The safety 
culture and the human factor affect not only the piloting of aircraft, but also their maintenance 
and airspace management. Human flaws and weaknesses have not changed for centuries. 
They still exist today and will continue to exist in the future. The only way to prevent their 
impact on aviation safety is to adapt to the time and technical requirements, to train 
professionals, to maintain and improve the safety culture in the company and to ensure that 
the company is run by people with good leadership skills. 
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1. Future of Aviation 
Analysing the existing researches on the future development of all aviation sectors [1], we 

can conclude that the direction of aviation development is related to automation, artificial 
intelligence, blockchain, internet of things and multilateral use of Remotely Piloted 
Unmanned Aircraft Systems (RPUAS). 

According to the JARUS (Joint Authorities for Rulemaking of Unmanned Systems) 
research, two types of aircraft will be used for air transport in the future: manned and 
remotely piloted aircrafts [2]. Due to the technological advances and increased reliability of 
the equipment, there will be a gradual transition to the most efficient system, which is 
RPUAS. We can conclude from the studies already carried out that in the future we are 
expecting an increase in the use of RPUAS [3], which also means their gradual integration 
into the controlled airspace, that should also be taken into account when examining their 
safety impact. 

Looking at the summary of the SESAR (Single European Sky ATM Research) study [2], 
we can conclude that RPUAS will be actively used in both controlled and non-controlled 
airspace. The largest use of RPUAS is expected in populated areas [12], which will pose a 
threat to residents and infrastructure. An important factor to look forward is the fact, that the 
number of airplane flights will also increase dramatically, resulting in increased load on both 
ground handling personnel and infrastructure and equipment [4]. Besides the technological 
innovations in RPUAS, supersonic aircraft, operations above FL 600, and commercial space 
flights are going to be developed. It will make the management of aviation business very 
demanding. Reducing this burden will require a solution that, according to experts, can only 
be artificial intelligence and the transition to the process of automation. 

When considering the future of aviation safety, it is also important to keep in mind that 
the number and diversity of users will increase. Research carried out by SESAR shows that 
the RPUAS will be used in a number of sectors, namely for energy, agriculture, construction, 
search and rescue, military, transportation, recreation and others [3]. Assuming that, RPUAS 
will be used in almost all sectors in the future. 

It should be noted that future airspace users will have access to huge amount of 
information that they will receive from an aircraft, airspace management equipment and they 
will not be able to process it independently. Several companies already provide sensors on 
aircraft and use an equipment with the predictive insight [5], which provide useful 
information on safety, maintenance and efficient use of an airplane. 

The safety of flight equipment and the airspace management model will also play an 
important role in ensuring flight safety, which by 2050 will be almost or completely switched 
to automation [6], where the human/operator will only perform control functions.  

Also, work is underway on the U-space [7], an airspace management automation project 
at RPUAS. This system will be used for the management of RPUAS, which in the foreseeable 
future will expand to a controlled airspace at an appropriate level of development and will 
certainly be used to provide manned aircraft. 
 

2. Automation 
Analysing future visions for the development of aviation, it is clear that automation, 

artificial intelligence, blockchain, internet of things and RPUAS will play a crucial role. 
Aviation systems will become more sophisticated with every year, requiring deeper 

knowledge of automation and artificial intelligence from pilots, operators and maintenance 
personnel. The amount of information that will be obtained from the different types of sensors 
on the aircraft will be so large that operators without special equipment, software and 
specialists who has a competence (Data Driven Managers), will not be able to process it. This 
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problem already exists today. Therefore, this process is gradually automated. Assessing the 
development of the aviation industry, we see that many data services will be implemented in 
data clouds, similar to what computer users do now. Remote access to aircraft control, which 
already exists for RPUAS today, will be available and it will certainly be possible to perform 
remote software updates at certain level for the aircrafts and equipment. 

There are several definitions of automation at this time, but the most widely used is the 
following: "Automation is a process that controls a function or task without human 
intervention." [8] 

Automation not only brings benefits, but it also has disadvantages, the main factor of 
which manifests itself in a human factor. An analysis of a number of accidents [9], where the 
cause of the catastrophe was automation, leads to the conclusion that it was possible to avoid 
catastrophe by using the pilot's professional skills. The main reasons in all cases are boredom, 
complacency, and erosion of competence. 
Clearly, the number of shortcomings is higher. For example, the automation process and the 
large flow of information in real time make aviation systems vulnerable from a cyber security 
perspective [12]. It also has an impact on the human factor that aviation industries have to 
take into account. 
 

3. Future of the safety culture 
Safety culture is a complex concept, and much research has been done in this area. 

However, safety culture is based on three elements: technical aspects, safety management, 
human and organizational factors [10]. The only unifying factor that can influence these 
factors in the company as a whole is its manager, leader. The role of the leader was and will 
always be the most important and decisive in everyday life, but especially in the crisis 
situation and the time of development. It is the leader who ensures that these elements 
develop in a balanced way, i.e., if the technical aspect changes, so must the safety 
management, human and organizational factors. An analysis of the future of aviation and 
automation leads to the conclusion that the most important element that will influence the 
future safety culture is the technical aspect. An increase in the number of aviation users will 
also play an important role in the future. Therefore, during the study, a lot of attention was 
paid to these directions. It is important to understand that changes in human and safety culture 
take a long time, and appropriate decisions on the necessary changes in the training of 
managers and specialists, the development of aviation teams must be made in a timely 
manner. It must be an ongoing process that is constantly evolving. 
At the same time, the safety culture can be divided into five main components [11]: 

1. Hazard identification and safety reporting. 
2. Safety awareness. 
3. Safety communication. 
4. Willingness; and 
5. Management-employee relationships. 

Let's look in more detail at what changes should be taken into account based on analyses 
of the future of aviation and automation. 
 

3.1. Hazard identification and safety reporting 
As aviation systems become more secure with each year, remote sensors introduced 

during the automation process will become the main source of information on aircraft and the 
equipment that ensures their operation. This will strengthen the permanent remote link 
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between the aircraft and its pilot, maintenance personal, air traffic controllers and 
manufacturer. That will provide information on faults in a real time. This indicates that the 
principle of predictive approach will be followed in the identification of risks. By using the 
obtained data, the user will be able to perform a simulation and make the necessary 
adjustments in the automation process. The sensors exist already on the aircrafts, and they 
produce a huge amount of information. Only automation can process it and decide about the 
necessary action in a critical situation. This, in turn, causes difficulties for the pilot or 
operator, who is sometimes unable to understand the decision made during automation. As I 
mentioned above, the observation process leads to erosion of knowledge and skills. In this 
regard, in the event of an emergency, the operator needs additional visual or audio 
information that can explain the nature of the decision taken by the automation. Ergonomic of 
the working places have to be improved according to the new requirements. This example 
also shows the need for high-level specialists in airlines who would be able to organize data 
processing and staff training, thus also explaining automation processes and potential risks. 
 

3.2. Safety awareness  
Diversity of users, increasing intensity in aviation will require new approaches to the 

dissemination of safety information. Possible solutions will be a single database, which will 
be available to the relevant aviation sectors, thus facilitating the acquisition of the necessary 
information. An important factor is legislation. Safety standards and legislation are always 
lagging behind technical innovations and their implementation takes time, so it is useful to 
consider its centralized implementation and its digital publication according to the industry, 
the type of aircraft, thus improving the availability of information. Standards and legislation 
training for staff remains at the disposal of airline managers. Needless to say, the 
requirements for continuing training will only increase in the future due to the rapid changes 
in the aviation industries. Safety training should be started at the lowest possible level, for 
example in secondary school. The leading role of ICAO and regional organization will 
increase in this case.  
 

3.3. Safety communication 
Due to the increase in the number of aviation users, communication will play an important 

role, as it will be necessary to cover a wide range of aviation users, especially RPUAS, who 
will represent almost all sectors of the economy. It is clear that there will be a technical 
solution and that is virtual communication. Due to the huge amount of information, airspace 
congestion and drastic increase in the number of users, it will be important to have a unified 
communication from one or several places. The role of ICAO will increase. At the same time, 
regional aviation authorities will remain important element of management and local 
communication. Constant knowledge assessment of the safety rules for the employees will be 
part of the daily routine. This indicates the strengthening of the management vertical. In this 
context, it is also necessary to mention the importance of specialist certification that will help 
to improve the quality of the aviation employees.  

3.4. Willingness 
The leader has a big role in the implementation of the will of the safety culture, therefore 

their selection and continuous professional development play an important role. Automation 
will strengthen a strong control vertical, where the regulatory hierarchy will play an important 
role. This shows that a strong hierarchy of management organizations is needed, and that the 
managers of the airlines themselves must have a wide range of professional knowledge and 
excellent managerial skills. The manager can always realize his will within the company, 
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using the available means of influence. As one of the means, motivation will become an 
important factor in ensuring safety [13].  

 
3.5. Management-employee relationships 

In the future it is to be expected that many work tasks will be performed remotely. Due to 
the introduction of automation, the number of employees will decrease, but the level of 
professional requirements will increase. This will require the introduction of control over the 
development of employees' knowledge and improvement in distance learning programs. A 
new element will appear in the management-employee chain - artificial intelligence. The large 
amount of information that aviation professionals will encounter in the future will require the 
strengthening of data driven management.  

As you can see, all of these components will continue to play an important role in the 
future, but each will require its own innovation. This change in the human factor and safety 
culture must take place gradually, in line with technical changes, automation. However, it is 
important to plan and train specialists in time. It is also necessary to understand that not all 
regions (countries) of the world will develop evenly, due to economic conditions. The gap 
between developed and poor countries will widen. It is necessary to plan the support of poor 
countries. 
 

Conclusions 
The safety culture combines ways of doing and ways of thinking, and its least visible 

layers are those that most influence the behaviour of actors. As it was mentioned, a new 
element (actor) is entering the field of aviation, which is becoming part of the safety culture 
and it is an artificial intelligence that has so far been implemented in the form of software, but 
it is already beginning to fulfil its responsibilities. Very soon we will start to use the phrase – 
factor of Artificial Intelligence. As the main conclusion from the study, it is necessary to 
distinguish the following: 
 

1. A safety culture can reach a high level if all its basic components (technical aspects, 
safety management, human and organizational factors) are developed and improved in 
accordance with the requirements of time. Aviation leadership plays a leading role in 
this process. 

2. The principle of regulatory hierarchy will become the style of future SMS 
management in aviation. Adherence to safety requirements will place greater 
responsibility on all aviation professionals. 

3. In the course of automation, aviation will become safer and its specialists will become 
more process observers. Therefore, the aviation industry needs to change with the 
introduction of the latest technological solutions and, most importantly, the thinking of 
the people whose work involves the use and maintenance of aviation equipment. 

4. Ergonomic of working places have to be adjusted according to the new requirements.  
5. With large amounts of information that arise in the automation process, it is necessary 

to introduce artificial intelligence. An information will be stored and processed in the 
data clouds. For data processing and management, it is necessary to strengthen data 
driven management. 

6. Software licensing and certification is becoming a very important issue for aviation 
safety. Specialists need to be trained and methods developed to implement these 
processes. 

7. Risk identification will be more related to the information obtained during the 
automation process. This will strengthen the link between the operator and the 
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artificial intelligence, where it will be important for operators to understand the 
ongoing processes in order to make the right decision. 

8. Simulation will become the part of risk assessment and mitigation. It means that risk 
management will become automated.  

9. Cyber threats will become more widespread in aviation in the future.  
10. Due to the gradual transition to full automation, it is important that aviation 

professionals have a deeper knowledge in cyber threats. 
11. With the increase of the remote work approach, control of the performance quality of 

delegated tasks will become an important task. The role of motivation will increase in 
the future due to the remote work.  

12. The elimination of monotonous work requires virtual tests, which would not allow 
operators to get used to uniformity. Continuous professional development and 
development of analytical skills, as well as certification, is one of the most important 
factors for ensuring safety in the future. 

13. When working on automation, it is important to take into account the human factor, 
namely: 

13.1. The possibility for the operator to receive additional information (visual, voice) 
about the decision taken by the system, 

13.2. The operator must be able to eliminate the deficiencies in automation during the 
critical situation, 

13.3. The essence of automation processes must become an integral part of the daily 
training of operators. 
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Abstract 
The COVID-19 pandemic is the defining global health crisis of our time and the 

greatest challenge we have faced since World War II. Since its emergence in Asia in 2019, the 
virus has spread to every continent and has hit almost all areas of activity. 

The COVID-19 pandemic has brought significant changes, set in and made a massive 
impact on global trade and amplified existing logistics challenges around the world. 

The article describes main situation, that has developed in logistics activity at the 
beginning the virus outbreak in China and Europe, presents a several amount of logistics 
tendencies for 2021 and in conclusion overviewing the Blockchain technology for 
overcoming crisis, which provoked the pandemic. 

 
Key words: COVID-19, pandemic, crisis, logistics, logistics tendencies, blockchain 
 
Introduction 
An outbreak of deadly COVID-19 virus has not only taking the lives of people but also 

severely mutilated the economy. The crisis caused an imbalance in freight traffic related due 
to changes in demand, production suspension and restrictions imposition.  

The lockdowns triggered rapid growth in e-commerce, putting additional strain on 
already strained freight networks.  

Due to this situation, National Governments and International Organizations assigned 
the highest priority for support to ensure the continuity and stability of logistics and supply 
chain.    

The year of hope - 2021, because distribution of vaccines has started worldwide with 
strong support from the logistics industry. The General Director of the International Air 
TrКЧsЩШrЭ AssШМТКЭТШЧ (IATA) AХОбКЧНrО НО JЮЧТКМ sКТН: “SКПОХв НОХТЯОrТЧР ωOVID-19 
ЯКММТЧОs аТХХ ЛО ЭСО ЦТssТШЧ ШП ЭСО МОЧЭЮrв ПШr ЭСО РХШЛКХ КТr МКrРШ ТЧНЮsЭrв, ЛЮЭ ТЭ аШЧĶЭ 
СКЩЩОЧ аТЭСШЮЭ МКrОПЮХ КНЯКЧМО ЩХКЧЧТЧР”. AММШrНТЧР ШЧ К МКХМЮХКЭТШЧ in 2020, IATA 
estimates that around 7,8 billion doses will be necessary for a first (single) vaccination of the 
entire global population - a freight volume that would require 8,000 Boeing 747 cargo 
aircraft. Qualified refrigerated facilities across a global network of locations where the 
vaccines will be stored are also now an absolute necessity. [1]   

Undoubtedly, the COVID-19, vaccination and aviation are very sensitive topics 
nowadays, as well as all logistics activity that has undergone changes.       

 
Materials and Methods 
The first victim of the beginning the pandemic was China, where demand has severely 

contracted due to production stagnation. According to the report released by the China 
Federation of Logistics and Purchasing (CFLP), on February 2020 ωСТЧКĶs ЦКЧЮПКМЭЮrТЧР 
Purchasing Managers Index (PMI) was 35.7 percent, down by 14.3 percentage points from 
January 2020 (see Figure 1.). IЧ ЭСОsО 2 ЦШЧЭСs, ωСТЧКĶs ЭШЭКХ ХШРТsЭТМs ПrОТРСЭ ЯШХЮЦО аКs 4.η 
billion tons, which was down by 19.8% as in comparison to the same period of 2019. To be 
specific, road freight volume was decreased by 24.8%, waterway freight volume was 
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decreased by 14.8%, air freight volume was decreased by 13.8%, and inversely, railway 
freight volume was increased by 1.4%. [2] 

During the spread of COVID-19 in China, rail transport became a key player for 
ЭrКЧsЩШrЭКЭТШЧ, ОsЩОМТКХХв ПШr ЦОНТМКХ РШШНs, ЭСКЭĶs аСв ЭСО rКТХаКв freight volume was 
increased. The effective work showed Chinese customs services, which reduced the time for 
МХОКrКЧМО ШП РШШНs КЧН СКs ШЩОЧОН “РrООЧ ХКЧОs” ПШr ЦОНТМКХ РШШНs.  

 

 
Source: National Bureau of Statistics of China 

 Figure 1. CСТЧК’Ь Manufacturing Purchasing Managers Index (PMI) 
 
The COVID-19 virus was detected in Europe in early March 2020 and by the end of the 

month situation had changed dramatically. According to the report released by European 
Commission, air transport is the most affected sector, with more than 90% of programmed 
flights cancelation in 27 Member States of the EU. Passenger car traffic also decreased by 
nearly 90%, while public transport and passenger rail decreased by more than 50% in most 
Member States. The freight sector was more resilient, since supply chains were mostly kept 
open to support the continuing productive operations. [3] Changes in transport activity of 
EU27 see Figure 2.  

           
Source: Data from EUROCONTROL, Google, Apple 

 Figure 2. Changes in transport activity, EU27       
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According to Eurozone Manufacturing Purchasing Managers Index in April 2020 it was 
33.4 percent, down by 10,1 percentage points from March 2020 and down by 14.5% as in 
comparison to the same period of 2019 (see Figure 3.). The prior low of 36.2 percent was seen 
during the peak of the global financial crisis in February 2009. 

 
Source: The Global Economy Business and economic data 

Figure 3. Eurozone Manufacturing Purchasing Managers Index (PMI) 
 

Chris Williamson, chief business ОМШЧШЦТsЭ КЭ IHS MКrФТЭ sКТН: “EЮrШгШЧО 
manufacturing output plunged to an extent greatly exceeding any decline previously seen in 
the near 23-year history of the PMI survey in April, reflecting a combination of factors 
including widespread factory closures, slumping demand and supply shortages, all linked to 
the COVID-19 ШЮЭЛrОКФ”. Д4Ж 

       
Results and Discussion 
Adaptation to modern changes will help logistics industry to recover. New technologies, 

tendencies and the effects of COVID-19 will make an indelible mark on the outlook for 
2021and next future. Obviously, in the post-crisis period some of the following tendencies 
will persist and will be affecting the logistics industry around the world. 

Dumping in the logistics market. Increasing competition for customers is leading to 
price dumping in the freight market, as the number of goods is reduced, and transport is idle. 
Many companies will not be able to withstand long-term dumping. 

The COVID-19 МrТsТs Тs “TСО PОrПОМЭ SЭШrЦ”- weak players is leaving the market. The 
logistics market will be forced to leave small and some medium-sized companies. According 
to Darwinian theory - “SЮrЯТЯКХ ШП ЭСО ПТЭЭОsЭ” Тs К ЩСrКsО ЭСКЭ ШrТРТЧКЭОН ПrШЦ DКrаТЧТКЧ 
evolutionary theory as a way of describing the mechanism of natural selection. [5]              

Those who have managed to save money in the years preceding the pandemic and have 
not overburdened themselves with significant obligations may be able to weather the storm 
and increase their fleet and market share. There is likely to be a period post-pandemic marked 
by a series of bankruptcies, mergers and acquisitions. [6]  
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Collaboration, cooperation and consolidation of services. Logistics and service 
companies has begun to collaborate, develop unique integrated offers for customers and, as a 
result, strengthen their joint positions by combining their services. 

With popularity increase of e-shops and delivery companies, the e-commerce business 
keeps growing, from 2017 to the end of 2020, the global online trading market has doubled, 
from 2.3 trillion to 4.2 trillion U.S. dollars. (E-commerce sales worldwide from 2014 to 2024 
see Figure 4.). It's estimated that there will be 2.14 billion global digital buyers by the end of 
2021.TСКЭĶs К ХШЭ ШП ЩШЭОЧЭТКХ МЮsЭШЦОrs. IЧ ПКМЭ, with an expected global population of 7.87 
billion people, that's about 27.2 percent of the world's population shopping online. [7]  

The market offers and requires fast shipping, high quality, reliability and nowadays 
there are many trending technologies that helps the e-commerce development. Providing 
better service means better competitiveness. 

The e-commerce market growth leads to an increase in demand for address deliveries, 
especially for contact-free deliveries - is the trend for 2020 - 2021 lockdowns.  

       
  

 
Source: Statista 

Figure 4. E-commerce sales worldwide from 2014 to 2024 (in billion U.S. dollars) 
 

Optimization and digitalization of the logistics sector have long been touted as the 
future of the industry. However, adoption has been patchy at best. The pandemic acts as 
tipping point to greater utilization of innovative technologies to enhance efficiency and 
promote cost-savings. The concept of digital transformation refers to the implementation of 
new technologies in all areas of a company to improve its efficiency.Thus, digitalization in 
logistics constitutes the integration of new digital capabilities in fields such as storage, order 
prep, and transportation, among others. 

The digitalization of all areas of a company is a trend that will continue in the future. 
IЭĶs МЮrrОЧЭХв ЩОЧОЭrКЭТЧР ЭСО ЦКТЧ ОМШЧШЦТМ sОМЭШrs, КХЛОТЭ КЭ КЧ ЮЧОЯОЧ ЩКМО. AММШrНТЧР ЭШ К 
study by the consulting firm McKinsey in 2017, businesses are prioritizing the use of new 
technologies in their marketing strategies (49% have done so) and in their products and 
services (21%). Only 2% of those surveyed stated that they had introduced digital 
transformation initiatives in their supply chains. [8; 9] 

The Blockchain technology becoming one of the emerging trends in the transport 
industry. One of the perspective directions of using blockchain technology in the cargo 
transportation field to ensure accuracy and veracity of records, what are displaying 
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performance, service history and various other vehicle performance over time. Another 
perspective way to use blockchain in the transport industry is monitoring the carrying 
capacity. One of the factor that affects the cost of transportation is the cargo volume and 
weight. The usage Internet technology of Things (IoT) sensors can help to determine the 
amount of space occupied by a particular cargo. This data can be used to calculate shipping 
costs. Storing this information in a blockchain-based system signed by a smart contract will 
allow automatic payments to be made based on the amount of space what occupied by the 
shipping cargo.  

  
Conclusions 
Logistics and e-commerce are inextricably linked.  Advances in technology, heightened 

customer expectations, increased competitiveness and many other macroeconomic and 
political factors will all shape the future landscape of logistics and e-commerce. 

Bearing in mind that new technologies development will only accelerate in the near 
future, transport companies should be aware of how the industry is changing. With increasing 
prices of a fuel costs, spare parts etc., transport companies should apply new methods and 
strategies to improve their efficiency. For the same purpose, they must look into future and be 
ready to invest in new equipment - smart devices and applying modern technologies. 

Digitalization, especially the networking of logistical processes, provides more 
transparency in the supply and dispatch chains and thus better supply chain management. 

The use-cases of blockchain for logistics include inventory tracking, better 
transparency, settling disputes, invoicing and payments. Even with these use-cases, there are 
many success factors for blockchain to succeed in logistics. 
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NON-FORMAL TEACHING METHODS IN HIGHER EDUCATION 
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Abstract 
This article presents information about learning methods, their advantages and 

disadvantages, as well as the possibility of using non-formal learning methods in higher 
education. 

 
Key words: education; formal, non-formal and informal learning methods.  

 
Introduction 
Before we will talk about teaching methods, it is necessary to understand what 

education in general is. 
A very precise definition of education at the beginning of the last century was given by 

John Dewey 
Education is the process of facilitating learning, or the acquisition of knowledge, skills, 

values, beliefs, and habits. Educational methods include teaching, training, storytelling, 
discussion and directed research. Education frequently takes place under the guidance of 
educators, however learners can also educate themselves [1] 

The European guidelines identify the educational process in any activity acquired by 
people, in the various stages of life, in order to improve their knowledge, skills and 
competences, from a personal, civic, social and occupational point of view, in a formal, non -
formal or informal way. Therefore, forms of education can be distinguished according to the 
level of organization and structure, conditions in which learning takes place, functionality and 
applicability of knowledge, skills and attitudes and level of certification of learning outcomes. 
[2] 

 
Materials and Methods 
Thus, education is inextricably linked with the learning process. In modern pedagogical 

theory there are 3 types of learning - formal learning, non-formal learning and informal 
learning. 

LКЮrК LяЩОг RЮъг ТЧ СОr КrЭТМХО РТЯОs ЭСО ПШХХШаТЧР НОПТЧТЭТШЧs ШП ЭСО ЭвЩОs ШП ЭrКТЧТЧР. 
[3] 

Formal education is an organized education model which is structured and systematic. 
TСТs ЦШНОХ ЩrОsОЧЭs rКЭСОr К rТРТН МЮrrТМЮХЮЦ ЭСКЭ МШrrОsЩШЧНs ЭШ ХКаs КЧН ЧШrЦs. IЭĶs К 
presentational education. This means that there are students, teachers and institutions 
involved. Schools and universities use this method to teach their students. Formal education 
institutions are administratively, physically and curricularly organized and require from 
students a minimum classroom attendance. In formal education teachers and students have to 
observe, this involves intermediate and final assessments in order to advance students to the 
next learning stage. 

In formal education you receive a degree or diploma at the end of the formation but 
there are also desired behavioural objectives. These objectives are rarely operationally 
established. 

Assessments have a punitive, obeying and mono-directional methodology, and this fails 
to stimulate the students.  But it also fails to provide for their active participation during this 

mailto:elza.sipola@inbox.lv
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progress. TСОrОĶs КХsШ КЧШЭСОr МКЮsО ЭШ ЭСТs ПКТХЮrО: ЭСО sЭЮНОЧЭsĶ sЭКЧНКrНs, ЯКХЮОs КЧН 
attitudes are not considered in this education model. 

It happens that in this kind of education teachers pretend to teach, students pretend to 
learn and the institutions pretend to really catering the interests of students and the society. 
Shortly this means that formal education fails to fulfill the real needs of students and the 
community. 

 
Informal education covers a vast array of learning that all people take part in, in their 

lives every day. It covers activities like individual and personal research on a subject or 
interests for themselves by using books, libraries, informal trainers, the internet or other 
resources. Informal education also includes aspects whereby the individuals seek or want to 
ХОКrЧ К sЩОМТПТМ sФТХХ Шr аСОЧ ЭСОв ХШШФ ТЧЭШ К МОrЭКТЧ КrОК КЧН НШЧĶЭ ЮsО ПШrЦКХ Шr ЧШЧ-formal 
ways to learn. But informal education means also learning things without the learner realizing 
that he learned it. This can be any kind of information that the learner picked up from the 
television, radio, conversations with friends and/or family. 

Informal education is often used in formal or non-formal education as a method of 
teaching. When television programs, films or internet are used to illustrate points, you may 
conclude that you are using an informal method. This does not mean that this is always 
informal. Even in the informal education some aspects are more informal than others. 

1. Informal learning outcomes may be validated and certified; 
2. Informal learning is also referred to as experiential or incidental/random 

learning. 
 
Non-formal education has an adopted strategy where the student attendance is not fully 

required. The educative progress in non-formal education has a more flexible curricula and 
methodology. The activities or lessons of the non-formal education take place outside the 
institutions or schools. Here the needs and interest of the students are taken into consideration. 

 
In turn, there are other definitions of types of education [2] 
Formal learning refers to what takes place in the education and training system of a 

country. It is official, structured, organised by public organisations or recognised private 
institutions and results with formal certification and formal level of qualification which is 
recognised by relevant national educational authorities. Formal education is usually organised 
as full – time education and is organised as a continuous process with defined stages. Formal 
education encompasses primary, lower and upper secondary education, higher and university 
education that culminate in the achievement of a degree or a professional qualification or 
diploma or a recognised certification as well as adult education programmes. 

Non-formal learning is characterised by a deliberate choice of the person, which takes 
place outside of the systems mentioned above, in any organisation pursuing educational and 
training purposes, even volunteering, the national civil service, private social service and in 
enterprises. Thus, non – formal education is any type of structured and organised learning 
which is institutionalised, intentional and planned by an educational provider, but which does 
not lead to formal level of qualification recognised by the relevant national education 
authorities. People of all age groups can participate in non - formal education which can be 
offered through courses, workshops, seminars. 

Informal learning, lastly, is also developed whether or not there is a deliberate choice 
and is realised in the performance, by any person, of activities in everyday situations and 
interactions that take place in them, within the context of work, family and leisure, i.e. it is 
without external support and is not institutionalised. In the educational process, therefore, the 
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soft dimensions come into play such as teaching styles and management of interactions that 
enable, especially those who do not have access to the resources that allow them to be active 
and able participants, to make use of knowledge to achieve their personal ambitions. 
Furthermore, this also attenuates or reinforces motivations, expectations, intentions, self-
representations and practices of inclusion and exclusion, discrimination and social 
hierarchisation. 

 
Results and Discussions 
There is comparison of types of learning in the table 1. 
 

Table 1 
Comparison of types of learning 

 
Learning type Advantages 

 
Disadvantages 

 
Formal 

 
· Known form of education 
· Trained teachers 
· On a regular basis 
· Leads to a formally recognized 

credential 
  

 
· Formal 
· Rigid 
· Program 
· Classroom-based 
· Educational standards 
· IЭ НШОs ЧШЭ МШЧsТНОr ЭСО sЭЮНОЧЭsĶ 

standards, values and attitudes 
 

 
Non-formal 

 
· Flexibility in organization and 

methods 
· Acknowledging the importance of 

education 
· After-school programs 
· Community based organizations 
· Can lead to greater confidence in 

formal classroom 
 

 
· Drop-in: attendance is inconsistent 
· IЭ НШОsЧĶЭ rОsЮХЭ ТЧ К НОРrОО/НТЩХШЦК 
· Teachers are not trained but have 

experience 

 
Informal 

 
· Can take place in almost any other 

location 
· Use a variety of methods 
· Lifelong education 
 

 
· Tends to be unpredictable 
· Going with the flow 
· Conversations or internet may have 

wrong information 

 
Higher education is tertiary education leading to award of an academic degree. Higher 

education, also called post-secondary education, third-level or tertiary education, is an 
optional final stage of formal learning that occurs after completion of secondary education. 

In the knowledge society, in which the trajectory of social development is fragmented 
by the pace and scope of change in social connections, education should lay the foundations 
for a new and different kind of social order. This refers to the concept of competence which 
by definition refers to the subject (as an intrinsic feature) and therefore implies a radical 
reinterpretation of the models of education, training and work, and shows a real function of 
orientation where the imperative is to gain the ability to adapt to multiple and varied contexts, 
to live in complexity and adopt continuous innovation. 

https://en.wikipedia.org/wiki/Academic_degree
https://en.wikipedia.org/wiki/Tertiary_education
https://en.wikipedia.org/wiki/Formal_learning
https://en.wikipedia.org/wiki/Secondary_education
http://www.young-adulllt.eu/glossary/listview.php?we_objectID=216&pid=187
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Conclusions 
Thus, the using of non-formal learning methods in the face of ever-changing demands 

on the labour market is becoming vital. 
These methods include: 

1. Student led discussion; 
2. Students use their biography and self-learning to complete a project; 
3. Work based learning or practical placement where learning is done 

outside of the classroom/lecture theatre. Increasingly in use by educators; 
4. Use of DVD or television shows, podcasts developed by teachers. 

Often these approaches use informal means – however these still support a 
transmissions mode of education. 

In this example 1 being very informal and the higher the number the less informal it 
gets.  

There are 2 features in the non-formal education that need to be constant: 
 Centralization of the process on the student, as to his previously identified 

needs and possibilities; 
 TСО ТЦЦОНТКЭО ЮsОПЮХЧОss ШП ЭСО ОНЮМКЭТШЧ ПШr ЭСО sЭЮНОЧЭĶs ЩОrsШЧКХ КЧН 

professional growth. 
Because of the importance of the interests and needs of the students, this form of 

education meets the individual needs better. Non-formal education is focused on the student 
and this will have as result that the student participates more. When the needs of the students 
change the non-formal education can react quicker because of its flexibility. 
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 Abstract 
The paper is devoted to optimization of a transportation process using freight traffic 

statistical modelling methods. The main idea is to study the flow of cargo in the company for 
developing the model for describing cargo flows and applying this model for forecasting 
cargo flows. The forecast is used to find minimal order quantity point for the warehouse. This 
point is used to develop a freight flow optimization model. Two-route cargo flows are studied 
on two scales, weekly and monthly.  

It is shown that proposed in this work optimization model reduces storage costs by 5% 
and improves the transportation process. It is demonstrated that forecasting method which 
includes seasonal component can be applied successfully to the calculation of the inventory's 
optimal order quantity. The results may be useful for resource planning in the company under 
study. The optimization method can be applied to supply chains, public warehouses in 
logistics centers, etc. It may give possibility to ensure maximum consumer demand 
satisfaction. 

Keywords: time series, multiplicative model, discrete Fourier transform, Supply Chain 
Management, warehouse inventory,  

Introduction 

The popularity of food-supply chains worldwide is growing rapidly and their customers 
expecting the highest service and quilts throughout the year. As a result, supply chains are 
expanding their range of activities; they remain more and more comprehensive and complex. 
The major challenge and pressure arises from the fact that communication and all processes 
should take place as quickly, accurately and safely as possible. These requirements affect not 
only the warehouse but also producers, suppliers, customers and other interested parties [2]. 

Working in the logistics supply chain, the author has noticed the following: the flow of 
transportable cargo is not steady during the year. This may cause serious problems in the 
warehouse management system and complicates the delivery process because the inventory 
level of the warehouse is not constant. In order to solve problems in the delivery process, it is 
necessary to study and forecast cargo flows and to perform warehouse inventory optimization. 
The purpose of this optimization is to reduce warehouse costs and to ensure a stable minimum 
inventory level in a warehouse to exclude commodity-deficit situations [1]. The object of the 
research of the paper is the company's cargo flow in the conditions of an unstable market. 
Seasonal demand forecasting is how inventory teams identify and manage the peaks and 
troughs in demand that some items experience at certain times of the year. The subject of the 
paper research is the periodicity and seasonality of cargo flows as well duration of the season.  

At the beginning, we have studied the main activity of the company, as well as the 
undertaking's basic logistical processes [5].  After that, we described the basic principles of 
the dynamic row theory and the characteristics of the dynamic row. In this research, we 

mailto:rilo3@inbox.lv
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offered statistical models for forecasting cargo flows and made forecasts for cargo flows. 
Next part was dedicated to the criteria for the warehouse's efficient operation and the basis for 
inventory management. Finally, we offered a freight flow optimization model based on 
developed criteria and a warehouse optimization calculation with this model. 

Materials and Methods 

For the forecasting process following information was needed – delivery day and gross 
weight. The first step of study is determination of flow correlation. By knowing the turnover 
over three years, we can calculate the material flow correlation coefficient. This is necessary 
to set the period as precise as possible. The parameters that are used to compile the 
correlogram are following: L - selected period; l – deviation; l max - maximum deviation. The 
maximum deviation determines the maximum time period that the correlogram chart will be 
able to display (figure 1). As a result, a correlation coefficient is obtained - a measure of the 
degree of linearity of the relationship, denoted as r.  

 

Figure 1. Autocorrelation method. X(t) – data under search; L – selected period; l – 
shift 

Forecasting usually chooses one between two forecasting models: additive model and 
multiplicative model [1]. In the both models we consider the following components: trend 
T(t) (describing long-term tendencies), Seasonal component S(t), Random component G(t). In 
the additive model these components are summarized: ⁡ܺሺݐሻ = ܶሺݐሻ + ܵሺݐሻ +  ሻ         (1)ݐሺܩ

In the multiplicative model components are multiplied:  ܺሺݐሻ = ܶሺݐሻ ∗ ܵሺݐሻ ∗  ሻ          (2)ݐሺܩ

The choice between these two models is based on an analysis of the structure of 
seasonal fluctuations. If amplitude of the fluctuations is approximately constant, we can 
choose additive model. If the amplitude of seasonal fluctuations is changing multiplicative 
model should be used. 

Trend T(t) is obtained as moving average or geomean. After having T(t) we obtain Y(t) 
through equation:  ܻሺݐሻ = ௑ሺ௧ሻ்ሺ௧ሻ           (3)  

Seasonal component S(t) is obtained from Y(t) excluding small insignificant 
amplitudes. It is important to separate cyclic component and seasonal component if the data 
has two different periodicities: short term periodicity (described as seasonal) + long term 
periodicity (described as cyclic). Determination of the seasonal component was performed 
using discrete Fourier transform. This method examines the series members of a function 
according to the harmonic oscillations with cyclic frequencies �,�ଵ, �ଶ⁡ etc., called the first, 
second, third, etc. We use MathCad to perform discrete Fourier transform [3]. To find the 
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cyclic component we will use 48 points of the forecasted cycle Y (t) (1 year = 48 weeks.) We 
take function distribution whose general appearance is  ܿ − ݊ = ܿ௡ where ܿ ௡ is function 
complex conjugate;  ݎ = |ܿ௡| modulus of the number;⁡ � – argument of number ܿ௡. When we 
know represented as: ܨሺ݆�ሻ = ∫ ݂ሺݐሻ݁−௝�௧݀ݐሺ�−ଵሻ்଴                     (4) 

TШ ПТЧН ЭСО FШЮrТОr ЩrШУОМЭТШЧ, ЭСО ЯКХЮО ШП Ȧ sСШЮХН ЛО НОЭОrЦТЧОН ПШr ЭСОsО ЩШТЧЭs. TСО 
angular frequency ω = 2πV Тs ШПЭОЧ ЮsОН ЭШ МСКrКМЭОrТгО ШsМТХХКЭТШЧs; аСОrО π = rКЭТШ ШП ХОЧРЭС 
ЭШ НТКЦОЭОr ШП ЭСО МТrМХО; Ȧ = 2π / P, sШ ЭСКЭ ЭСО ПЮЧМЭТШЧ Тs РТЯОЧ Лв ЩШТЧЭs, ТЧ ЭСТs МКsО P = N - 
number of selected points. The period of oscillation P is the time of one complete oscillation. 

The oscillation period is the inverse of the frequency: � = ଵఓ = ଶగ� . The instantaneous state of 

body oscillations is characterized not only by the deviation x, but also by the angle⁡� =�଴ݐ + �଴ = ݐ�ߨʹ + �଴. Using the discrete Fourier transform, complex Fourier coefficients 
are obtained. The set of these harmonics consists of oscillations: ܵሺݐሻ = �௢ ∙ cosሺ�଴ሻ + �ଵ ∙ cos⁡ሺ�ݐ + �ଵ) + …+ �௡ ∙ cos⁡ሺ݊ ∗ ݐ� + �௡)   (5) 

After we perform Fourier transform of Y(t) we obtained seasonal component S(t) omitting  

contributions with minor amplitudes. The results are presented on Figures 2. and 3. 

 

Figure 2. The results of discrete Fourier transform    Figure 3 The result of Fourier 
where a – amplitude; ϕ - phase). transform after minor contributions 

were excluded 
The returned array has the same size as the array that is considered the argument. After 
entering the data into the software, we got three tables, that show which of all amplitudes 
affects function the most (figure 2). We obtain a graph of the result, which shows two curves: 
x and X curves. x curves indicate the initial data flow; X indicates what values are obtained 
after using the Fourier discrete transform. As a result, we obtained the following curve C(t), 
which is hereinafter considered a cyclic curve. Based on the C(t) and T(t) curves, we create 
the forecast curve P(t). The results of the forecast are shown on the chart Where �ሺݐሻଵ⁡- first 
forecast;⁡ܶሺݐሻ - linear trend; �ሺݐሻ - cyclic component. The forecast is calculated according to 
the formula: �ሺݐሻଵ = ܶሺݐሻ ∙ �ሺݐሻ          (6) 



StarЩЭКЮЭТsФƗs гТЧƗЭЧТsФТ ЩrКФЭТsФƗs ФШЧПОrОЧМОs “TrКЧsЩШrЭs. IгРХƯЭƯЛК. LШƧТsЭТФК ЮЧ ТЧžОЧТОrТУК – 2021” rКФsЭЮ ФrƗУЮЦs 
Proceedings of the International scientific conference Transport. Education. Logistics And Engineering –2021” 

103 

 

 

Figure 3. Construction of the first forecast for the material D 

Judging by the graph, it is well seen that the data is described very roughly, the forecast 
does not describe the real data Max. and Min. points, which means that there are other 
periodic liabilities that cannot be described by the cyclical component C (t) because their 
periodicity is much shorter. To investigate this, we need to find the random component G (t) 
and analyze their periodic liabilities. To find the random component we use the formula: ܩሺݐሻ = ௒ሺ௧ሻௌሺ௧ሻ           (7) 

To study the relationship between the data, we have to divide the last points of the G(t) 
component in the Fourier projection to find which circumferences and phases make up these 
frequencies. The estimated flow period is 8 weeks. Examining the data after 48 points, it can 
be seen that the maximum input is between amplitude 2 and amplitude 6. Amplitude 6 proves 
the periodicity of 8 weeks. 48/6 = 8. Examining the data after 64 points, one can see the 
maximum contribution to 8 amplitudes, which proves the veracity of previous calculations 
(figure 4). The maximum period of 8 weeks can be seen in the 48-point calculation, which 
were used in upcoming caclulations. The contribution of amplitude 2 can be ignored, as there 
is no other calculation to prove their effect. 

 

Figure 4. Discrete Fourier transform results by 48 points compared to 32 and 64 
points (diffetent time periods). 
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The random component is represented on a graph. It is mandatory to add a correlogram 
to the case component to see if there is any interconnection between the data (figure 6). 
Judging by the correlogram, it can be seen that the correlation of the data is minimal, the cut-
off values of the correlogram are -0.35, +0.32, which corresponds to the limits 0.2 <| r | <0.49 
weak and insignificant correlation. This means that finding the second seasonal curve 
precludes further correlation of the data. 

 

Figure 5. Random component G (t) of the material D  

 

Figure 6. Correlogram of the material D - G(t) curve. 

Results and Discussion 

In the research process, calculations with a multiplicative model were performed. As a 
result, we obtained material forecasts. For material A - Camembert Bergspitz 25g. – annual 
forecast based on data for 36 months with a seasonal period of 12 months, without explicit 
cyclic components. Forecasting model – multiplicative (figure 7). For material B – butter fly 
10g. – year forecast based on data for 51 months, with a seasonal periodicity of 12 months, 
without express cyclic components. Forecasting model – multiplicative (figure 8). Material C 
- Gin Bombay Sapphire 47% 0.5L GL - annual forecast based on data for 54 months with a 
seasonal period of 9 weeks without a cyclical component. Forecasting model - mixed additive 
- multiplicative (figure 9). For material D - Butterrosette 15G TK -H - annual forecast based 
on data for 112 weeks, with a short - term period of 16 weeks, a seasonal period of 32 weeks 
and pronounced cyclic components for 48 weeks. Forecasting model - multiplicative (figure 
10). 
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Figure 7. Material A forecast   Figure 8. Material Butter Fly forecast 

Figure 9. Material C forecast   Figure 10. Material D forecast 

For material E -  SКСЧО süß 33% FR -HI - annual forecast based on data for 112 weeks, 
with a short-term period of 4 weeks and a seasonal period of 24 weeks. Forecasting model – 
multiplicative. For frozen cargo flow - annual forecast based on data for 36 months of time 
period 01.03.2017-01.02.2017 with seasonal periodicity 9 months. Forecasting model - 
multiplicative.  

In the warehouse cargo optimization part, the supply chain operation criteria were 
defined - stock maintenance time in the warehouse, annual costs for the use of the warehouse, 
material delivery costs - which allows to evaluate the efficiency of the supply chain operation. 
The material D has a pronounced seasonality (figure 10), which should be followed. Ordering 
products before their demand increases significantly within the seasonality. The performed 
research allows to optimize the inventory management process, control the level of stocks in 
the warehouse, take into account changing market conditions. The resulting optimization 
model: improves the company's performance, i.e. - rОНЮМОs аКrОСШЮsТЧР МШsЭs Лв ģη%. IЧ ЭСО 
optimization process, the amount of warehouse safety stock levels was determined, based on 
which the re-order points was calculated for the forecasting periods.  

Conclusions  

Our study is showing that data repetition periods are varied from 8 months to 12 
months. It means that when we are using multiplicative model for forecasting seasonal 
component S(t) will have period varied from 8 months to 12 months. In our opinion, we can 
trust our forecast because it describes the maximums and minimums of freight traffic, and the 
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difference between forecasted and real data does not exceed relative error of 15%. In order to 
improve warehouse material planning (sales orders, shortage of materials, expedited orders, 
due dates, marketplace demand, etc.) we should take into account that some freight flow have 
seasonal nature.  

An inventory optimization model based on the results of forecasting has been 
developed. The model uses the requirement that there are deficit-free conditions. This model 
includes economic order quantity (EOQ), safety stock measurements, reorder points what 
gives us opportunity to manage unstable conditions. At the time of delivery, based on the 
forecast, the quantity required will be delivered in line with the flow. It gives us possibility to 
assemble trucks with different materials taking into account seasonality characteristics and, as 
the result, ensuring constant cargo occupancy. Warehouse inventory optimization described 
above leads to annual costs decrement by 5% averagely. 

Proposed in this work inventory management system may be useful for many 
companies working with material planning. It gives possibility to monitor reserves and to 
replenish stock in time. To reach maximal warehouse performance companies should follow 
up freight flows tendencies, to perform flow forecasts and to compare forecasted freight flows 
with real flows for improving forecasts methods. Our experience shows that the forecast 
taking into account seasonal contribution can be successfully applied to predict quantity of 
orders.  
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Abstract 
The aim of this article is to analyse the existing situation and present the trends and 

benefits of UAS technologies for further Blue Bioeconomy development.  
In the framework of this article the development of UAS, its classification, characteristics, 
economical aspects of usage, perspectives and potential in transportation, logistic systems are 
analysed.  

The resourse management (forecasting, monitoring) and supply systems (logistics, 
transportation) - specific and sufficient areas in parallel with the value chains from aquatic 
biomass to products and markets in Blue Bioeconomy are promising and beneficial for UAS 
successful usage. 

 
Keywords: UAS (Unmanned Aircraft Systems), Aquatic Bioresources (BlueBio), 

Monitoring and Supply 

 
1. Introduction 
Bioeconomy has made substantial contribution to the global socio-economic growth; in 

ЭСО UK ПШr ОбКЦЩХО, ТЭ ТЧУОМЭОН ШЯОr £200 ЛТХХТШЧ РrШss ЯКХЮО ТЧЭШ ψrТЭТsС ОМШЧШЦв КЧН 
supported 5 million jobs by 2014-2016 [6]. 

As К rОsЮХЭ, “ЛТШ-ТЧНЮsЭrв,” аСТМС Тs ШЧО ШП ЭСО МШrО ОХОЦОЧЭs ШП ЭСО EU ОМШЧШЦв 
ФЧШаЧ Кs “ЛТШОМШЧШЦв,” аТХХ ЩХКв КЧ ТЦЩШrЭКЧЭ rШХО ТЧ sЭТЦЮХКЭТЧР sЮsЭКТЧКЛХО РrШаЭС КЧН 
making Europe more competitive through the reindustrialization and revitalization of rural 
areas, thus providing tens of thousands of jobs in the areas of research, development, and 
production over the next decade [1]. Latvian Bioeconomy Strategy 2030 [9]   is a long-term 
strategy for one of the priority directions of economic development of Latvia.  

The objectives of LIBRA are to be implemented within three main fields:  
1) promotion and preservation of employment in bioeconomy sectors up to 128 000 
employees;  
2) increasing the added value of bioeconomy products to at least 3.8 billion EUR in 2030;  
3) increasing the value of bioeconomy export production to at least 9 billion EUR in 2030 [9]   

Bioeconomy is defined in various ways. Therefore, the definition of the bioeconomy 
included in the Communication of the European Commission on 13 February 2012 of the 
European bioeconomy was adopted as a basis. According to this definition, the bioeconomy 
involves the production of renewable resources of biological origin on land and in the sea and 
the use of these resources and waste streams to produce value-added products such as food, 
feed, bioproducts, and bioenergy [1].   

mailto:v.reiskarts@rai.lv
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Fig. 1 The concept of transition through successive stages of economic development in 

relation to resources [1] 
 

Construction of new value chains based on the development of sustainable biomass 
collection and supply systems with increased efficiency and better use of biomass resources 
(including cogeneration and by-product management) while using and valorizing waste and 
biomass. 

 
Fig. 2 Value chains in the bioeconomy [1] 

 
BlueBio aims at achieving a sustainable and competitive blue bioeconomy in Europe. 

Latvia is one of the Baltic Sea Countries with extensive Aquatic Bio resources (BlueBio) 
potential and Latvia Bioeconomical strategy 2030 is the priority for Economy development. It 
is important to generate knowledge for blue bioeconomy value chains and improve the 
transfer of bio-based products and services from research, innovation and demonstrations to 
production scale implementing the multi-actor-approach. BlueBio contributes to the 
production of safe, nutritious and valuable bio-products and services, while applying the food 
first principle. BlueBio launches calls to attract projects that work on the use and value-added 
of aquatic biomass in integrated value chains from primary production to processing, 
generating innovative products and services within the bioeconomy. The aquatic biomass can 
be either caught, harvested or produced in marine or freshwater in water or on land. 
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Fig. 3 Blue Bioeconomy value chain [2] 

 
A global bioeconomy requires adequate resource management and logistical 

infrastructure to support trade of biomass feedstock and intermediates. An integration of 
biomass trade streams with existing supply chain infrastructure, originally constructed for 
other goods, presents an opportunity to efficiently enable such growth. Another more 
revolutionary way is to implement UAS in the areas with undeveloped infrastructure, with 
low density of population, in areas with communication difficulties and in cases with special 
delivery depending on characteristics of biomass, conversion technologies or consumer 
demands. This article deals with the pros and cons of UAS usage for resource (biomass) 
management methods and UAS based supply systems for logistics and transportation.  

 
2. State of art in the sphere of UAS usage for freight transportation and 

monitoring 
Recent years have shown that unmanned aerial vehicles (UAV), commonly termed 

‘НrШЧОsĶ КЧН UAS, СКЯО ЭСО ЩШЭОЧЭТКХ ЭШ ЛОМШЦО КЧ ТМШЧТМ ЭОМСЧШХШРв ШП ЭСО 21sЭ century. 
Drones combine three key principles of technological modernity - data processing, autonomy 
and boundless mobility. They provide access to (new) spaces and enable their analysis with 
the help of unprecedented methods of data collection. These capabilities, previously a 
privilege reserved to the military, are now increasingly incorporated into civil domains. Thus, 
drones generate potential use-cases ranging from surveillance/sensing missions to novel forms 
of logistics and passenger transportation, pКssОЧРОr НrШЧОs, sШ МКХХОН ‘КТr ЭКбТsĶ, СКЯО КХrОКНв 
proven their technical ability to transport passengers within or between cities [7]. This 
illustrates not just a historical turning point in aviation but marks the beginning of a new era 
where low level КТrsЩКМО ЦКв ЛОМШЦО ЭСО ‘ЭСТrН НТЦОЧsТШЧĶ ШП ЭrКЧsЩШrЭКЭТШЧ. RОРКrНХОss ШП 
their application, drones are driven by a general motivation to make processes faster and more 
flexible, while improving precision and cost-efficiency [8]. As a consequence, the commercial 
use of drones is associated with vast economic opportunities. 
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TСО EЮrШЩОКЧ ωШЦЦТssТШЧ ОsЭТЦКЭОs КЧ ОМШЧШЦТМ ТЦЩКМЭ ШП 10 ЛТХХТШЧ Ђ КЧЧЮКХХв Лв 
203η (1η ЛТХХТШЧ Ђ КЧЧЮКХХв Лв 20η0) КЧН ОЧЯТsТШЧs ЭСО МrОКЭТШЧ ШП ЦШrО ЭСКЧ 100,000 НТrОМЭ 
jobs. 

Considering indirect macroeconomic effects in drone-related industries the Commission 
even anticipates 250,000 to 400,000 additional jobs [12]. Similarly, the US foresees the 
creation of 100,000 jobs over a ten-year period (2015–2025), accounting for an economic 
impact of $82 billion on activities directly and indirectly related to drones (FAA, 2016) 
HЮКаОТĶs АТrОХОss Б LКЛs КЧН SPO LКЛ НТЯТsТШЧs СКЯО ОЧРКРОН аТЭС ШЮr ЩКrЭЧОr KОвsЭШЧО 
Strategy to analyze the UAS market, and the potential value capture mechanisms that may be 
employed by ecosystem companies. Keystone forecast the UAS technology market in 5+ 
years time at $12 - 33 billion in the U.S. and $41 – 114 billion globally.  

Zephyr Program - the Airbus modern top of drone technology successful demonstration 
in transportation. The original target mission of the Zephyr is to provide local persistence at 
an affordable price with a re-usable solar-powered aircraft, providing a wide scope of 
applications, ranging for example from maritime surveillance and services, border patrol 
missions, communications, forest fire detection and monitoring, or navigation. Operating in 
the stratosphere at an average altitude of 70,000 feet / 21 kilometers, the ultra-lightweight 
Zephyr has a wingspan of 25 meters and a weigh of less than 75kg, and flies above weather 
(clouds, jet streams) and above regular air traffic, covering local or regional footprints [13]. 

 

 
 
Transportation is very important and promising field for UAS technologies 

implementation. 
Companies are always looking for ways to streamline their operations. For many of them, that 
means seeing how drones might help. Airbus chose Singapore as its testing ground for a pilot 
that involves depending on drones to deliver goods to ships anchored offshore. The parcels 
have a maximum weight of approximately 3 pounds.   

Using Drones to Move Medical Samples. Drones could also be advantageous when 
dealing with delicate, time-sОЧsТЭТЯО sКЦЩХОs. AЭ ХОКsЭ, ЭСКЭĶs ЭСО СШЩО ШП К СШsЩТЭКХ sвsЭОЦ ТЧ 
NШrЭС ωКrШХТЧК ЭСКЭĶs ЮsТЧР НrШЧОs ЭШ МКrrв ЩКЭТОЧЭ sЩОМТЦОЧs. FШr ЧШа, ЦШsЭ ШП ЭСОЦ РОЭ 
transported in courier cars, but the organization believes drones could be beneficial for 
avoiding issues such as road traffic backups. In another instance that combines medical 
deliveries and drones, people in Ghana will receive medical supplies- including blood for 
transfusions - via drones. Supporters of this initiative say it could be exceptionally useful for 
getting things to remote areas substantially faster than road-based vehicles could.  

A Push Towards Sustainability in Storage and Transport. Companies that ship 
things to their customers increasingly look towards ways to promote sustainability. They 
know doing that could save them money and please customers at the same time. For example, 
bulk bags store hundreds or thousands of pounds of dry products, keeping them safe during 
storage or transport. Consider that 42 million bulk bags get used annually every year, 

https://secureservercdn.net/192.169.221.188/1b2.600.myftpupload.com/wp-content/uploads/2019/04/maritime-featured-VK.jpg?time=1596068863
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representing an average annual growth rate of approximately 15 percent. Bulk bags are strong 
enough for reuse, letting companies cut down on wasted resources. Similarly, there are 
reusable shipping envelopes and boxes for smaller quantities of goods. When companies 
choose those, they can move towards more sustainable practices. So, how do drones assist 
аТЭС ТЧМrОКsОН sЮsЭКТЧКЛТХТЭв? TСОв МКЧĶЭ СШХН ЭСО ХКrРО qЮКЧЭТЭТОs ЭСКЭ bulk bags do, but like 
bulk bags, they fit into the broader emphasis on sustainability in shipping. According to a 
study, drones use less energy than trucks in some cases. More specifically, researchers found 
that in states like California that have access to sustainable fuels for drones, the carbon 
footprint is smaller for a drone trip than it would be in instances where states are more 
НОЩОЧНОЧЭ ШЧ ПШssТХ ПЮОХs. PХЮs, ТЭĶs ТЦЩШrЭКЧЭ ЭШ ФООЩ ТЧ ЦТЧН ЭСКЭ ЩОШЩХО КrО СКrН КЭ аШrФ 
creating cargo drones to carry significantly larger loads — maybe even bulk bags. For 
example, at one startup, tests are underway with prototype drones that are 30 feet long and 
МКrrв 700 ЩШЮЧНs КЧН МШЮХН ЭrКЯОХ Кs ПКr Кs 2,η00 ЧКЮЭТМКХ ЦТХОs. TСОsО ЭrТКХs КrО УЮsЭ “ЭКбТ 
ЭОsЭs” ШЧ Лodies of water now, but the research team will get these drones ready for their first 
flights in an upcoming phase. Analysts predict that the worth of the drone logistics and 
ЭrКЧsЩШrЭКЭТШЧ ТЧНЮsЭrв аТХХ sЮrЩКss $29 ЛТХХТШЧ Лв 2027. AЧН, ТЭĶs КrРЮКЛХО ЭСКЭ an increase in 
dedicated research could help scientists to overcome obstacles and make lasting progress.  

TСКЭĶs аСв ТЭĶs РШШН ЧОаs ЭСКЭ К rОsОКrМС ЭОКЦ ПrШЦ ωКrЧОРТО MОХХШЧ UЧТЯОrsТЭв 
received a federal grant worth $2.5 million and will use some of the funds to examine the 
energy implications of autonomous technologies including drones — specifically to handle 
the first and last-mile segments of deliveries. Those are the most costly and energy-intensive 
portions. The researchers will also get input from companies in Pittsburgh, including 
AЦКгШЧ, НЮrТЧР ЭСОТr ЩrШУОМЭ. IЭĶs ЭШШ ОКrХв ЭШ sКв ЧШа аСКЭ ФТЧН ШП ТЦЩКМЭ ЭСТs КМКНОЦТМ 
study might have. But, if successful, it could encourage more enterprises to consider drones 
for some of their shipping needs.  
An Exciting Future in the Shipping Industry. 

These examples show how drones could drastically change how things get shipped. If 
that happens, items could reach their destination in a way that saves energy [4].  

Today there are many examples of UAS usage in the spheres of Bioeconomy and 
Biotechnology. UAVs equipped with off-the-shelf sensors perform air pollution monitoring 
tasks. Experimental results showed that an implicit priority guides the construction of 
pollution maps by focusing on areas where the pollutКЧЭsĶ МШЧМОЧЭrКЭТШЧ Тs СТРСОr. TСТs аКв, 
accurate maps can be constructed in a faster manner when compared to other strategies. The 
use of sUAVs in intertidal monitoring assessed for a rockyintertidal is very effective, an 
intertidal survey method should be completed quickly and cover a large spatial area, but also 
have high enough taxonomic resolution so that accurate and detailed biological descriptions 
of large intertidal areas can be made. It is suggested that small Unmanned Aerial Vehicles 
(sUAV) equipped with a high-resolution camera may be used to spatially expand biological 
intertidal sampling. This methodology has been tested for an ongoing rocky intertidal and 
intertidal seagrass monitoring program in the Gulf of Alaska [3].  

The use of satellite systems and manned aircraft surveys for remote data collection has 
been shown to be transformative for sea turtle conservation and research by enabling the 
collection of data on turtles and their habitats over larger areas than can be achieved by 
surveys on foot or by boat. Unmanned aerial vehicles (UAVs) or drones are increasingly 
being adopted to gather data, at previously unprecedented spatial and temporal resolutions in 
diverse geographic locations. This easily accessible, low-cost tool is improving existing 
research methods and enabling novel approaches in marine turtle ecology and conservation 
[11]. 
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Structure from Motion and Multi-View Stereo reconstructions from Unmanned Aerial 
Vehicles imagery (UAVSfM) have the potential to increase fieldwork efficiency by providing 
a greater amount of spatial information in less time. For example, in research of mangrove 
forests, which could pose challenges in areas of high forest complexity and density. So the 
extensive and hard-to-reach area complicated monitoring and cargo transportation are the 
promising fields for UAS intensive usage [10]. 

Basically Unmanned Aircraft System consists of 3 parts: Unmanned Aerial Vehicle 
(UAV), Communication Module (CM) and Ground Control Station (GCS). 

 
Fig. 4 Unmanned Aircraft System [5] 

 
Usually UAS carry out strictly defined individual tasks from surveillance to action. It 

is possible to unite UAV and create the complex UAS for multitask usage. In the [5] 
algorithms for area coverage in non-communicative and communicative surveillance by team 
of monotype UAV are presented. But the more challenging task is to unite different types of 
UAVs in one team for solving multitask problem in bioeconomy value chains and improve 
the monitoring and transfer of bio-based products. 
 

3. The complex UAS use in monitoring and transportation of aquaculture 
biomass. 
On the basis of situation analysis conducted in this article we would like to mark the excellent 
perspectives for UAS implementation in the processes of aquaculture evolution monitoring 
and supply (transportation and logistics) of biomass and fisheries for conversion or to 
customer.  
 

 
Fig. 5 Complex Unmanned Aircraft System 

Complex UAS implementation can ensure the necessary expenses reduction, 
optimization of control and management, rational use of equipment and sustainability of 
process.  
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4. Conclusion 
By gathering information, analyzing the modern state of world Bioeconomy 

development and rapid growth of UAS opportunities for usage in economy, conclusion can be 
made about high potential and undoubted perspectives of cooperation between modern 
technologies on the edge of BlueBio and UAS.  

Taking into account the World experience, analysing pros: Expenses reduction; 
Operation in hard-to-reach places; Operation in low populated places; Operation in places 
with no infrastructure; 24/7 operation; Places with ecology restrictionsv. And analysing cons: 
Legislative problems; Load restrictions (temporary); Flight safety problems; Public opinion; 
Operation in extraordinary situations. Conclusion can be made, that UAS usage in nonmilitary 
and non police spheres especially in Bio industrial monitoring and transportation indicates the 
good perspectives of advancement in this sector of Aviation. 
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Abstract 
The paper aims to represent a conceptual review of the transportation and storage 

business management results in Latvia before and while the pandemic in 2019 – 2020 
considering market structural changes caused by the Corona virus on the basis of available 
data at the end of Q2, 2021. The review includes updates on the registered and operating 
companies, volumes, turnover, profit or loss, paid taxes, number of employees, ranking in 
transportation and storage. The analysis is valuable for the transportation and storage business 
managers for continuous business monitoring and immediate reacting to the influencing 
external business environment forces, restrictions, and arising opportunities. 

The key words: transportation, storage, business management results, pandemic. 
 
Introduction 
The paper aims to represent a conceptual review of the transportation and storage 

business management results in Latvia before and while the pandemic period in 2019 – 2020 
considering market structural changes caused by the Corona virus since early 2020 on the 
basis of available data for analysis at the end of the 2nd quarter of 2021. The review 
demonstrates which subsectors of the transportation and storage sector created main losses of 
the whole sector, the dynamics in paid taxes in comparison to revenue and profit or loss, 
reduction or increase of staff versus changes in sales. The review demonstrates which 
subsectors and businesses increased the sales and profit by taking the opportunities of the 
lockdown, and dramatic decreases impacted by the restriction of flight operations. The review 
is interim analysis as majorly based on data obtained from the annual reports 2020 submitted 
by the companies in Latvia as from storage and transportation sector. However, at the end of 
2nd quarter 2021, only 54% of annual reports were submitted as informed from Lursoft (2021) 
due to prolonged deadlines for the submission of annual reports at expected 100% obtained 
data by November- December 2021. The value of the paper is in opportunity to see immediate 
business results for monitoring and reacting to the trends, dynamics when managing the 
business strategy and operations of transportation and/ or storage company, as well for 
involved analytics of the sectors to provide periodical and continuous analysis of the market 
changes, trends, dynamics and considering necessary rectification actions to be taken at the 
pressure of the macroenvironmental factors by the transportation and storage sector managers 
and stakeholders at all levels.  

 
Materials and Methods 
The grounded theory, an exploratory method, was used for identification and 

conceptualization of the patterns to structure findings by the process of comparison of key 
data on transportation and storage business management results including available annual 
ЦКМrШОМШЧШЦТМ rОЯТОаs КЧН sЮЛЦТЭЭОН КЧЧЮКХ rОЩШrЭsĶ НКЭК ШЛЭКТЧОН ПrШЦ LЮrsШПЭ НКЭК Кs 
from June 30, 2021, thus making only 54% of the transportation and storage companies, 
which have submitted the annual reports. The data for 2019 is final. The data for 2020 
includes final amounts of taxes paid, number of employees demonstrated. The amounts of 
revenues, profit, loss and leading positions will be adjusted at receiving all annual reports 

mailto:olga.zvereva@inbox.lv
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from the transportation and storage companies. The analysis is valuable for the transportation 
and storage business managers for continuous business monitoring and immediate reacting to 
the influencing external business environment forces, restrictions, and arising opportunities as 
well as business management results of the same sector competitors and other subsectors for 
wider and more detailed business environment layout analysis. As final data for 2020 
considering all submitted reports by the transportation and storage companies will be 
available closer to the end of the 2021, for business management monitoring it will be already 
the period periodic monitoring of the results of 2021 in addition to 2020, so even partially 
available information is beneficial for understanding the market changes during 2020 and 
comparing to 2019 before the pandemic.  

The identified research problem is absence of clarity of transportation and storage 
business management results and sector market structure and leadership in Latvia in 2020 
while the pandemic, comparing to the results of 2019 before the Coronavirus pandemic. The 
research question: what are the transportation and storage business management results in 
2020 comparing to 2019, impacted by restrictions and opportunities during the pandemic?  

The focus is mainly on financial and sectoral business result analysis. Non-financial 
analysis and volume analysis are considered, but is not the focus of the review. The research 
is quantitative, based on quantitative data – secondary data from official macroeconomic 
reviews for 2019 and 2020, and primary data selection analysis obtained from Lursoft (June 
30, 2021) from annual reports 2019 and 2020 submitted by the companies. The author 
selected data and structured for analysis, as well as identified patterns from the MS Excel data 
sheets, which include the amounts of sales, taxes paid, number of employees, regions of 
Latvia for 2019 and 2019. Review is based on the NACE code sections of the Transportation 
and storage – NACE code H, including NACE code 49 -Land transport and transport via 
pipelines, NACE code 50 - Water transport, NACE code 51 - Air transport, NACE code 52 - 
Warehousing and support activities for transportation, NACE code 53 - Postal and courier 
activities.  

Research function and application: the overview provides a summary of the key 
financial data as from 2019 and 2020 available on the transportation and storage sector with 
discussion of the trends, dynamics, the effects of taken opportunities and restrictions, 
applicability of data for business monitoring and rectification actions as practical immediate 
application. The research will serve as basis for final review of the 2020 period comparing to 
2019, as well as the base for contrasting with the annual results of the current operational year 
2021, second year of the pandemic.  

The research objective is to conduct comparison of key financial available data for 2019 
and 2020 of the transportation and storage sector and subsectors and identify patterns of the 
transportation and storage market structural changes caused by the restrictions and business 
opportunities brought by the pandemic mode. 

Research object is the key data on transportation and storage sector business results for 
2019 and 2020 including the revenue, profit or loss, amount of paid taxes, number of 
employees of the transportation and storage companies structured as per NACE codes and/ or 
Latvia regional representation, top 10 leading position rating. 

Research subject is the patterns identified from financial comparison of transportation 
and storage sector business management results of 2019 and 2020 in Latvia to take 
rectification actions and enhance overall representation of the sector in Latvia during the 
upcoming period. 

Results and Discussion 
The transport and storage sector is one of the most promising sectors in the Latvian 

economy according to LIAA, where the Latvian transport and storage sector is not biased 
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towards road transport, as is the case with economies of other countries in the region. In 
contrast, the Latvian transport and storage sector is more diversified, with sea and railway 
transport being important export services. (Investment and Development Agency of Latvia, 
2020).  

The key advantages of transportation and storage in Latvia as cited by LIAA are historic 
transport and trade gateway, access to Russian and European markets, excellent infrastructure, 
diversified alternatives; no bias towards road transport, three ice-free ports, development of 
air transport sector, Riga International Airport is a regional hub serving more than 40% of all 
Baltic airline passengers, competitive and multilingual labour force. (LIAA, 2020). Latvian 
national airline airBaltic has emerged as the leading airline in the Baltic States. The number of 
ПХТРСЭĶs КЧЧЮКХХв СКs ТЧМrОКsОН ПrШЦ 19 η04 ТЧ 2003 ЭШ 87 007 ТЧ 2019. The number of 
passengers using the airport in 2019 reached 7.8 million, which is a record for the airport. In 
2019 Riga International Airport has served 44% of all the passengers in the Baltic States. 

(LIAA, 2020). 
Value added of transportation and storage is 8% in 2019 according to the Ministry of 

Economics of the Republic of Latvia, Central Statistical Bureau of Latvia (2020), p. 15, and 
7% in 2020 according to the Ministry of Economics of the Republic of Latvia, Central 
Statistical Bureau of Latvia (2021), p.15. However, as from April 2020, the value added of 
transportation and storage was indicated 10% in 2019 by the Ministry of Economics of the 
Republic of Latvia, Central Statistical Bureau of Latvia (2020), p.16. The changes in 2020 
against 2019 are (-14.9%) in total for transportation and storage, while freight rail transport 
decreased for (-42.3%), cargo handling decreased for (-28%), freight transport by road 
increased for 2.6%. (The Ministry of Economics of the Republic of Latvia, Central Statistical 
Bureau of Latvia, 2021, p.27.) Comparatively, the changes in 2019 against 2018 are (-2.7%) 
in total for transportation and storage, while freight transport by road had decrease (-3.8%) in 
2019 against 2018 before the pandemic. (The Ministry of Economics of the Republic of 
Latvia, Central Statistical Bureau of Latvia, 2020, October, p.27.). In 2019, a downturn in the 
sector was determined by a decline in freight transport, and support activities for 
transportation. Freight transport decreased in all modes of transport, while passenger transport 
increased by 7%, postal and courier activities – by 18%. (The Ministry of Economics of the 
Republic of Latvia, Central Statistical Bureau of Latvia, 2020, April, p.28.). 

According to Bank of Latvia (2021, p.23), the transport sector witnesses decelerating 
growth in 2020 despite freight transportation and passenger transportation decrease. Despite 
coal cargo decrease, there was increase in grain and wood cargo. The volume of cargos loaded 
and unloaded in ports shrank by 28.0% and turnover of rail freight by 46.9% in 2020. The 
number of air passenger decreased by 74.2% in 2020. Contraction 8.4 % of freight by road is 
in 2020. (Bank of Latvia, 2021, p. 23). At ports the number of passengers decreased by 
56.5%. However, in land transport the decline reached 36.4%. (The Ministry of Economics of 
the Republic of Latvia, Central Statistical Bureau of Latvia, 2021, p.27.). 

101.2 million tons of freights were carried by land and pipeline transport in 2020, a 
decrease of 16.8 million tons or 14.2 % compared to 2019. (Central Statistic Bureau, 2021). In 
2020 rail transport freights comprised 24 million tons, which is 42.3 % less than in 2019. 
National freights by rail comprised 2.1 million tonnes – 21.1 % more. In international traffic 
the volume of freight carried by rail comprised 21.9 million tons, reduction of 45 %. Of which 
export freight transport – 2 million tons, 11.3 % less, import freight transport – 16.3 million 
tons, drop of 50.7 %, but goods in transit – 3.6 million tons, 20.9 % less. In 2020 transport 
freights via Latvian ports comprised 14.6 million tons, which is 53.8 % less than in 2019. 

(Central Statistic Bureau, 2021). Freights by road comprised 75.7 million tons, which is 2.6 % 
more than in 2019. National freights comprised 60 million tonnes, 7.6 % more. International 
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freights accounted for 15.7 million tons – 12.6 % less. Of which 4.5 million tons accounted 
for export freight – 4.8 % more, but import freight 3.1 million tons – 6.2 % less. Cross-trade 
and cabotage freights comprised 8.1 million tons, 21.9 % less than in the previous year. 76.3 
% of total road freights were transportation for hire or reward with decrease by 0.8 %. 1.5 
million tonnes of oil products were transported via main pipeline, which is 43.9 % less. 

(Central Statistic Bureau, 2021). In 2020 freight turnover at Latvian ports was the lowest 
since 1995. Freights loaded and unloaded at ports comprised 44.9 million tons, which is 28 % 
less than in 2019. Freight turnover at Riga port was 23.7 million tonnes in 2020, 27.7 % less, 
at Ventspils port – 12.9 ЦТХХТШЧ ЭШЧЧОs Шr 3θ.9 % ХОss, КЭ LТОЩƗУК ЩШrЭ – 6.6 million tonne or 
10 % less, but at minor ports – 1.7 million tonnes or 5 % less. (Central Statistic Bureau, 
2021). Freights loaded at ports comprised 35.3 million tons in 2020, which is 33.3 % less than 
in 2019. Volume of main freights shipped reduced. Most significant was drop of volume of 
coal loaded onto ships by 13.4 million tonnes or 79.6 %. Oil products shipped reduced by 3.1 
million tonnes or 27.5 %. Volume of timber loaded reduced by 10.2 %, of freights in 
containers – by 0.4 %, of roll on/roll off – by 8.3 %, of mineral fertilisers – by 21.8 %, of 
wood chips – by 14.2 %. But volume of grain and grain products increased by 11 %. (Central 
Statistic Bureau, 2021). 9.6 million freights were unloaded at ports, their volume rose by 1.7 
%. Oil products unloaded increased by 10.8 %. Volume of building materials unloaded rose 
by 19.3 %. Volume of various metals and articles thereof remained at the level of the previous 
year (rise of 0.1 %), but volume of wood chips – increased 7.5 times. But the volume of 
unloaded freights in containers and roll on/ roll off fell by 10.7 % and 11.5 %, respectively. 

(Central Statistic Bureau, 2021). 
Freight traffic by railroad was 41,489 thousand tonnes in 2019 and 24,056 thousand 

tonnes in 2020. Data on freight traffic by water transport is not provided for 2019 and 2020 as 
from Central Statistic Bureau (2021). Freight traffic by road transport was 73,755 thousand 
tonnes in 2019 and 75,705 thousand tonnes in 2020. Freight traffic by air transport was 16 
thousand tonnes in 2019 and 11 thousand tonnes in 2020. (Central Statistic Bureau, 2021). 
Freight turnover by railroad transport 15,019 million tonne-km in 2019 and 7,979 million 
tonne-km in 2020. Data for water transport is unavailable according to Central Statistic 
Bureau, 2021. Freight traffic by road transport was 14,965 thousand tonnes in 2019 and 
13,705 thousand tonnes in 2020. (Central Statistic Bureau, 2021). Freight turnover by air 
transport is 18 million tonne-km in 2019 and 11 million tonne-km in 2020. Total freight 
turnover by all transport modes is 30,002 million tonne-km in 2019 and 21,695 million tonne-
km in 2020, and in thousand tonnes: 115,260 in 2019 and 99,772 in 2020. (Central Statistic 
Bureau, 2021). 

The structure of Imports of Services included 10% road transport in 2020, 8% in 2019; 
air transport 7% in 2020, 12% in 2019; sea transport 5% in 2020 and 5% in 2019; rail 
transport 4% in 2020 and 3% in 2019; travel 11% in 2020 and 21% in 2019. (The Ministry of 
Economics of the Republic of Latvia, Central Statistical Bureau of Latvia, 2021, April, p.14 
and the Ministry of Economics of the Republic of Latvia, Central Statistical Bureau of Latvia, 
2020, April, p.15). 

The Structure of Imports of Goods included 7% vehicles in 2020 and 8% in 2019. (The 
Ministry of Economics of the Republic of Latvia, Central Statistical Bureau of Latvia, 2021, 
April, p.14 and the Ministry of Economics of the Republic of Latvia, Central Statistical 
Bureau of Latvia, 2020, April, p.15). 

Export of vehicles is 4% in 2020 and 5% in 2019 of export structure. (The Ministry of 
Economics of the Republic of Latvia, Central Statistical Bureau of Latvia, 2021, April, p.13 
and the Ministry of Economics of the Republic of Latvia, Central Statistical Bureau of Latvia, 
2020, April, p.12). 
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Occupied posts in transportation and storage are 8% in 2019 and 8% in 2020% 
according to the Ministry of Economics of the Republic of Latvia, Central Statistical Bureau 
of Latvia, 2020, p.27. and 2021, p.27), while changes in occupied posts in transportation and 
storage in 2020 decreased for (-5.4) in thousands against 2019 according to the Ministry of 
Economics of the Republic of Latvia, Central Statistical Bureau of Latvia, 2021, p.31). 

Gross Wage in transportation and storage Q4 of 2020, compared to Q4 of 2019 
increased for 3.1%. (The Ministry of Economics of the Republic of Latvia, Central Statistical 
Bureau of Latvia, 2021, p.33.). 

Lending Portfolio of Non-Financial Institutions by Sector is 8% at the end of 2020 (The 
Ministry of Economics of the Republic of Latvia, Central Statistical Bureau of Latvia, 2021, 
p.38.) and is 9% at the end of June 2020 (The Ministry of Economics of the Republic of 
Latvia, Central Statistical Bureau of Latvia, 2020, p.38.) and is 11% at the end of June 2019 
(The Ministry of Economics of the Republic of Latvia, Central Statistical Bureau of Latvia, 
2020, April, p.38.). 

FDI in transportation and storage at the end of 2020 is 4% (The Ministry of Economics 
of the Republic of Latvia, Central Statistical Bureau of Latvia, 2021, p.37.), 5% at the end of 
June 2020 (The Ministry of Economics of the Republic of Latvia, Central Statistical Bureau 
of Latvia, 2020, October, p.37), and 5% at the end of 2019 (The Ministry of Economics of the 
Republic of Latvia, Central Statistical Bureau of Latvia, 2020, April, p.37). 

Household Expenditures on Transport in 2019 are 12% (The Ministry of Economics of 
the Republic of Latvia, Central Statistical Bureau of Latvia, 2021, p.8.), data for 2020 is not 
indicated, however, data according to Macroeconomic report for 2019 from April, 2020 is 
14% in 2019. (The Ministry of Economics of the Republic of Latvia, Central Statistical 
Bureau of Latvia, 2020, April, p.9.) For the contrasting, Household Expenditure on transport 
in Latvia was 11.8 % in 2018, Germany -13.8 % (2018), and highest per cent was in Slovenia 
– 16.9 % and Lithuania – 15.8%. (Eurostat, 2020). 

The number of the transportation and storage companies at the end of June 2021 is 
12565, which are regionally distributed: Kurzeme 1203, Latgale 1064, Pieriga 2273, Riga 
5999, Vidzeme 876, Zemgale 1150. The number of the transportation and storage companies 
with turnover equal or higher 500 euro is 5466 in 2019 and 3008 in 2020 according to Lursoft 
data (2021, June 30). Number of registered companies, NACE code 49, Land transport and 
transport via pipelines, is 8484 (67.52%); NACE code 50, water transport – 189 (1.50%); 
NACE code 51, air transport – 41 (0.33%); NACE code 52, Warehousing and support 
activities for transportation – 3573 (28.44%); NACE code 53, Postal and courier activities – 
278 (2.21%). The number of the companies per NACE codes with turnover equal or higher 
500 euro in 2020 and 2019: NACE 49 – 1896 (63.03%) in 2020, 3433 (62.81%) in 2019; 
NACE 50 – 56 (1.86%) in 2020 and 88 (1.61%) in 2019; NACE 51 - 9 (0.30%) in 2020 
and 15 (0.27%) in 2019; NACE 52 – 990 (32.91%) in 2020 and 1837 (33.61%) in 2019; 
NACE 53 – 57 (1.89%) in 2020 and 93 (1.70%) in 2019. In total, 3008 companies made 
23.94% in 2020 and 5466 companies made 43.50% in 2019 of registered, but with turnover 
equal or higher 500 euro. (Lursoft, 2021, June 30). 

Total turnover of transportation and storage, NACE code H, is θ.3 ЛХЧ ņ (θ,279,92θ,1θ7 
ņ) in 2019, and at condition that only 54% of companies have submitted the annual reports, 
ЭСО ЭШЭКХ ЭЮrЧШЯОr ТЧ 2020 Тs 2.η ЛХЧ ņ (2,449,8η9,32θ ņ), 39.01% ШП 2019. TСО ЭЮrЧШЯОr Тs sЩХТЭ 
in NACE code subsectors: NACE 49, Land transport and transport via pipelines - 
2,741,1ηη,432 ņ (43.θη%) ТЧ 2019, 1,1ηη,θ13,η28 ņ (47.17% ШП ЭШЭКХ) ТЧ 2020; NAωE η0, 
Water transport - 1η3,θ97,200 ņ (2.4η%) ТЧ 2019 КЧН 73,431,9η2 ņ (3%) ТЧ 2020; NAωE МШНО 
η1, AТr ЭrКЧsЩШrЭ, θ97,323,148 ņ (11.10%) ТЧ 2019, 140,424,492 ņ (η.73% of total) in 2020; 
NAωE МШНО η2, АКrОСШЮsТЧР КЧН sЮЩЩШrЭ КМЭТЯТЭТОs ПШr ЭrКЧsЩШrЭКЭТШЧ, 2,η00,θ23,81η ņ 
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(39.82%) ТЧ 2019, 1,021,240,891 ņ (41.θ9%) ТЧ 2020; NAωE МШНО η3, PШsЭКХ КЧН МШЮrТОr 
КМЭТЯТЭТОs, 187,12θ,η72 ņ (2.98%) ТЧ 2019, η9,148,4θ3 ņ (2.41%) ТЧ 2020. Data for 2019 is 
final, data for 2020 can be changed as only 54% of the companies have submitted the annual 
reports. (Lursoft, 2021, June 30).  

Profit or loss in 2019 and 2020 by NACE code subsectors: NACE 49, Land transport 
and transport via pipelinОs, 77,1θ7,930 ņ ТЧ 2019 КЧН 40,401,182 ņ ТЧ 2020; NAωE η0, аКЭОr 
ЭrКЧsЩШrЭ, θ,480,θ47 ņ ТЧ 2019 КЧН 4,74θ,0η0 ņ ТЧ 2020; NAωE МШНО η1, AТr ЭrКЧsЩШrЭ, 
31,932,0η9 ņ ТЧ 2019 КЧН -278,344,119 ņ ТЧ 2020; NAωE η2, АКrОСШЮsТЧР КЧН sЮЩЩШrЭ 
activities for transporЭКЭТШЧ, 17η,η81,3η4 ņ ТЧ 2019 КЧН 13,9θ9,287 ņ ТЧ 2020; NAωE η3, 
PШsЭКХ КЧН МШЮrТОr КМЭТЯТЭТОs, η,784,174 ņ ТЧ 2019 КЧН 4,θ83,193 ņ ТЧ 2020. TСО ЭШЭКХ ЩrШПТЭ ПШr 
2019 аКs 29θ,94θ,1θ4 ņ, ЛЮЭ ЭШЭКХ ХШss Тs (-214,η44,407 ņ) ТЧ 2020. AТr ЭrКЧsЩШrЭ ЦКФОs 
129.74% of total loss in 2020. Data for 2019 is final, data for 2020 can be changed as only 
54% of the companies have submitted the annual reports. (Lursoft, 2021, June 30). 

Total tax payments to state budget by transportation and storage, NACE code H, are 
569,48η,θ10.00 ņ ТЧ 2019 КЧН η17,9θ0,340.00 ņ ТЧ 2020 аТЭС ШЧХв 9.0η% НОМrОКsО КРКТЧsЭ 
2019. The split of the paid taxes by NACE code subsectors are: NACE 49, Land transport and 
transport via pipelines - 204,280,820.00 ņ (3η.87%) ТЧ 2019, 212,η39,θ90.00 ņ (41.03%) in 
2020; NACE 50, Water transport - 1η,731,940.00 ņ (2.7θ%) ТЧ 2019, 14,θ74,010.00 ņ 
(2.83%) in 2020; NACE 51, Air transport - 23,θη3,200.00 ņ (4.1η%) ТЧ 2019, 10,497,140.00 ņ 
(2.03%) in 2020; NACE 52, Warehousing and support activities for transportation - 
28η,θ40,030.00 ņ (η0.1θ%) ТЧ 2019, 237,327,θ90.00 ņ (4η.82%) ТЧ 2020; NAωE η3, PШsЭКХ 
and courier activities - 40,179,θ20.00 ņ (7.0θ%), 42,921,810.00 ņ (8.29%) ТЧ 2020. TКбОs 
include: personal income tax (IIN), CIT, State Social Insurance Mandatory Contributions 
(VSAOI), VAT, microentreprise tax, nature resources tax, excise duty, customs duty, 
subsidised electricity tax, electricity tax, company risk fee, lottery and gambling tax. (Lursoft, 
2021, June 30).  

Top 10 companies with biggest turnover in 2019 in transportation and storage sector 
are: 1. Air Baltic Corporation AS, Pieriga - η00 001 000 ņ, 2. SIA‘LDГ ωARGOĶ, RъРК - 253 
074 432 ņ, 3. RƯРКs ЩКšЯКХНƯЛКs sКЛТОНrƯЛК Кr ТОrШЛОžШЭЮ КЭЛТХНƯЛЮ ‘RƯРКs sКЭТФsЦОĶ, RТРК - 
191 17θ 990 ņ, 4. VКХsЭs КФМТУЮ sКЛТОНrƯЛК ‘LКЭЯТУКs НгОХгМОļšĶ, RъРК - 183 279 901 ņ, η. SIA 
‘SMARTLВNБ AIRLINESĶ, PТОrТРК, - 177 122 910 ņ, θ. SIA ‘KrОТssĶ, PТОrТРК - 176 067 127 
ņ, 7. SIA ‘SKONTO METƖLSĶ, RТРК - 108 38θ 712 ņ, 8. VКХsЭs КФМТУЮ sКЛТОНrƯЛК ‘LКЭЯТУКs 
PКsЭsĶ, PТОrТРК - 96 1θ7 8θη ņ, 9. SIA ‘ψКХЭТМ LШРТsЭТМ SШХЮЭТШЧsĶ, PТОrъРК - 7θ 128 74η ņ, 10. 
VКХsЭs КФМТУЮ sКЛТОНrƯЛК STARPTAUTISKƖ LIDOSTA ‘RƮGAĶ, PТОrТРК - θ4 98θ θθθ ņ. 
(Lursoft, 2021, June 30). 

Top 10 companies, which can be later updated, with biggest turnover in 2020 in 
transportation and storage sector at condition that only 54% of the companies have submitted 
ЭСО КЧЧЮКХ rОЩШrЭs Лв ЭСО НКЭО ШП rОЯТОа: 1. SIAĶLDГ ωARGOĶ, RТРК - 1θ2 32θ 282 ņ, 2. 
VКХsЭs КФМТУЮ sКЛТОНrƯЛК ‘LКЭЯТУКs НгОХгМОļšĶ, RТРК - 1ηθ η3θ 122 ņ, 3. Air Baltic Corporation 
AS, Pieriga - 13η 934 000 ņ, 4. SIA ‘ψКХЭТМ LШРТsЭТМ SШХЮЭТШЧsĶ, PТОrТРК - ηη 2η0 772 ņ, η. AS 
‘ωШЧОбЮs ψКХЭТМ GrТНĶ, PТОrТРК - η3 8θ7 29θ ņ, θ. SIA ‘DSV LКЭЯТКĶ, RТРК -  48 η08 810 ņ, 7. 
‘TRANSIT SERVIωE AGENωВĶ SIA, KЮrгОЦО - 45 766 910 ņ, 8. SIA ‘ULTRAMARĶ, 
Riga - 4η 07θ 783 ņ, 9. AS ‘PКsКžТОrЮ ЯТХМТОЧsĶ, RТРК - 42 θ30 440 ņ, 10. SIA ‘VОЧЭsЩТХs 
ЧКПЭК" ЭОrЦТЧКХs, KЮrгОЦО, 30 041 0θθ ņ. (LЮrsШПЭ, 2021, JЮЧО 30). 

When reviewing top 10 turnover of transportation and storage companies in 2019, how 
the companies proceeded during 2020, it should be noted that Air Baltic Corporation AS, 
Pieriga, NACE 51, turnover in 2020 is 135 934 000 EUR decreased for 72.81% from turnover 
500 001 000 EUR in 2019, Loss in 2020 is (-278 267 000) increased 36 times against loss (-7 
729 000) in 2019, number of employees 1022 in 2020 decreased for 19.08% against 1263 
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employees in 2019, taxes paid 7970.71 in thousands EUR decreased for 56.23% against 
18209.26 thousands EUR paid in 2019. Turnover ranking decreased for 3rd in 2020 from 1st in 
2019, NACE 51 ranking is same 1st in 2020 as in 2019, however, ranking can be changed 
later. (Lursoft, 2021, June 30). 

SIA ‘LDГ ωARGOĶ, RТРК, NAωE 49, ЭЮrЧШЯОr 1θ2 326 282 EUR in 2020 decreased for 
-35.86% against turnover 253 074 432 EUR in 2019, loss (-3 302 621 EUR), (-218.57%) in 
2020 versus profit 2 785 211 EUR in 2019, number of employees 1714 in 2020 reduced for 
18.42%, 2101 in 2019, taxes paid (-3282.03 thousands EUR)  

increased in 2020 versus tax paid (-13653.6 thousand EUR) in 2019. (Lursoft, 2021, 
June 30). 

RƯРКs ЩКšЯКХНƯЛКs sКЛТОНrƯЛК Кr ТОrШЛОžШЭЮ КЭЛТХНƯЛЮ ‘RƯРКs sКЭТФsЦОĶ, RТРК, NAωE 49, 
turnover and profit in 2020 is not yet available, but turnover in 2019 is 191 176 990 EUR, 
profit 7 730 210 EUR in 2019, number of employees 3921 in 2020 and 4057 in 2019, taxes 
paid in 2020 - 30377.69 thousands EUR, in 2019 - 33372.7 thousands EUR. 

VКХsЭs КФМТУЮ sКЛТОНrƯЛК ‘LКЭЯТУКs НгОХгМОļšĶ. RТРК, NAωE η2, ЭЮrЧШЯОr 1ηθ η3θ 122 
EUR in 2020 decreased for 14.59% against 183 279 901 EUR in 2019, loss / profit is 
unknown for 2020, profit in 2019 was 32430 EUR, number of employees 5383 in 2020 
decreased for 15.61% against 6379 in 2019, taxes paid 35490.22 thousands EUR in 2020 
decreased for 52.03% against 73976.95 thousand EUR in 2020. (Lursoft, 2021, June 30). 

Top 10 companies with highest number of employed staff 2020 versus 2019 in 
ЭrКЧsЩШrЭКЭТШЧ КЧН sЭШrКРО sОМЭШr, NAωE H, 1. VКХsЭs КФМТУЮ sКЛТОНrƯЛК ‘LКЭЯТУКs НгОХгМОļšĶ, 
Riga, 5383 in 2020, 6379 in 2019, decrease 15.61%, 2. RƯРКs ЩКšЯКХНƯЛКs sКЛТОНrƯЛК Кr 
ТОrШЛОžШЭЮ КЭЛТХНƯЛЮ ‘RƯРКs sКЭТФsЦОĶ, RТРК, 3921 ТЧ 2020, 40η7 ТЧ 2019, НОМrОКsО 3.3η%, 3. 
VКХsЭs КФМТУЮ sКЛТОНrƯЛК ‘LКЭЯТУКs PКsЭsĶ, PТОrТРК, 331η ТЧ 2020, 370θ ТЧ 2019, НОМrОКsО 
10.ηη%, 4. SIA ‘KrОТssĶ, PТОrТРК, 27η1 ТЧ 2020, 2ηηθ ТЧ 2019, ТЧМrОКsО 7.θ2%, η. SIA ‘LDГ 
ωARGOĶ, RТРК, 1714 ТЧ 2020, 2101 ТЧ 2019, НОМrОКsО 18.42%, θ. VКХsЭs КФМТУЮ sКЛТОНrƯЛК 
STARPTAUTISKƖ LIDOSTA ‘RƮGAĶ, PТОrТРК, 1141 ТЧ 2020, 1321 ТЧ 2019, НОМrОКsО 
13.63%, 7. Air Baltic Corporation AS, Pieriga, 1022 in 2020, 1263 in 2019, decrease 19.08%, 
8. AS ‘PКsКžТОrЮ ЯТХМТОЧsĶ, RТРК, 1018 ТЧ 2020, 104η ТЧ 2019, НОМrОКsО 2.η8%, 9. HAVI 
LШРТsЭТМs SIA, RТРК, 73η ТЧ 2020, 801 ТЧ 2019, НОМrОКsО 8.24%, 10. SIA ‘ψКХЭТМ LШРТsЭТМ 
SШХЮЭТШЧsĶ, PТОrъРК, ηη9 ТЧ 2020, Ч/Н ТЧ 2019. (Lursoft, 2021, June 30). 

Top 10 companies with highest profit 2019 in transportation and storage sector, NACE 
H, КrО: 1. SIA "SMARTLВNБ AIRLINES", PТОrТРК, 3θ 92θ 122 ņ; 2. "STREK" SIA, RТРК, 
24 994 η9θ ņ; 3. VКХsЭs КФМТУЮ sКЛТОНrƯЛК STARPTAUTISKƖ LIDOSTA ‘RƮGAĶ, PТОrТРК, 22 
140 θ07 ņ; 4. AS ‘ωШЧОбЮs ψКХЭТМ GrТНĶ, RТРК, 17 94η 000 ņ, η. RƯРКs ЩКšЯКХНƯЛКs sКЛТОНrƯЛК 
Кr ТОrШЛОžШЭЮ КЭЛТХНƯЛЮ ‘RƯРКs sКЭТФsЦОĶ, RТРК, 7 730 210 ņ; θ. SIA ‘ψALTIω ωONTAINER 
TERMINALĶ, RТРК, 7 439 774 ņ; 7. SIA SЦКrЭ AЯТКЭТШЧ HШХНТЧРs, PТОrТРК, 7 28θ 102 ņ; 8. 
SIA ‘AХЩСК OsЭКĶ, RТРК, 7 00η 730 ņ; 9. SIA ‘SKONTO METƖLSĶ, RТРК, θ 947 η22 ņ; 10. 
SIA ‘RТРК ПОrЭТХТгОr ЭОrЦТЧКХĶ, RТРК, η 980 810 ņ. (LЮrsШПЭ, 2021, JЮЧО 30). 

Top 10 companies with highest profit 2020 in transportation and storage sector, NACE 
H, considering that only 54% of the companies have submitted the report, the ranking can be 
МСКЧРОН: 1. AS ‘ωШЧОбЮs ψКХЭТМ GrТНĶ, RТРК, 13 111 80θ ņ; 2. SIA ‘ULTRAMARĶ, RТРК, 8 
100 778 ņ; 3. SIA ‘ψALTIω ωONTAINER TERMINALĶ, RТРК, θ 388 030 ņ; 4. SIA ‘RТРК 
ПОrЭТХТгОr ЭОrЦТЧКХĶ, RТРК, η 898 798 ņ; η. AS ‘PKL FХШЭОĶ, RТРК, 4 323 73η ņ; θ. SIA 
‘VОЧЭsЩТХs ЧКПЭКĶ ЭОrЦТЧКХs, KЮrгОЦО, 2 440 θθ2 ņ; 7. OЦЧТЯК SIA, PТОrТРК, 2 3θθ 323 ņ; 8. 
SIA ‘PШrЭ MТХРrКЯТsĶ, RТРК, 1 θ89 θ98 ņ; 9. SIA ‘DPD LКЭЯТУКĶ, RТРК, 1 θη9 977 ņ; 10. SIA 
‘LSωĶ, RТРК, 1 419 177 ņ. (LЮrsШПЭ, 2021). 
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AS ‘ωШЧОбЮs ψКХЭТМ GrТНĶ ЩrШПТЭ 1311180θ EUR ТЧ 2020 Тs 24.34% ШП ЭЮrЧШЯОr 
53867296 EUR and 73.07% of 2019 year profit 17945000 EUR, 30.24% of turnover 2019 - 

59343000 EUR. (Lursoft, 2021, June 30). 
SIA ‘ULTRAMARĶ ЩrШПТЭ 8100778 EUR ТЧ 2020, 17.97% ШП ЭЮrЧШЯОr 2020 – 

45076783 EUR, increased 414.52%, 1954243 EUR profit 2019, 3.93% of turnover 2019 – 
49667013 EUR. (Lursoft, 2021, June 30). 

SIA ‘ψALTIω ωONTAINER TERMINALĶ ЩrШПТЭ θ388030 EUR is 40.35% of turnover 
2020 – 15832369 EUR, 85.86% of profit 2019 – 7439774 EUR, 44.78% of turnover 2019 – 
16614321 EUR. (Lursoft, 2021, June 30). 

 
Conclusion 
Transportation and storage sector, NACE H, total profit was 297 mln in 2019 and is 216 

mln loss in 2020, but data for 2020 can be later changed at submission of all annual reports 
closer to the end of 2021. Only 43.50% of the registered companies in 2019 had turnover 
equal or greater than 500 EUR, and in 2020 - 23.94%. However, 2020 data can be changed as 
only 54% of the companies submitted the annual report. Annual turnover was 6.28 billion 
Euro in 2019, and 2.5 billion Euro in 2020, at condition that only 54% of the companies 
submitted the annual reports. (Lursoft, 2021, June 30). At changed turnover and profit, paid 
taxes are almost at the same level: 570 mln Euro paid in 2019 and 518 mln paid in 2020 with 
decrease 9.12%. 

Air transport sector generated loss (-278,344,119 ņ), 129.74% ШП ЭШЭКХ ЭrКЧsЩШrЭКЭТШЧ КЧН 
storage sector loss (-214,544,407 ņ) ТЧ 2020, НКЭК МКЧ ЛО КНУЮsЭОН КЭ sЮЛЦТssТШЧ ШП КХХ КЧЧЮКХ 
reports.  

At overall situation of contraction in profit, some companies generated significant profit 
ТЧМrОКsО. FШr ОбКЦЩХО, SIA ‘ULTRAMARĶ - 414.52% profit increase, 2020 - 8 100 778 ņ, 
2019 -1 954 243 EUR, Omniva SIA - 316.83% profit increase, 2020 – 2366323 EUR, 2019 – 
74θ8θ8 EUR, SIA ‘DPD LКЭЯТУКĶ -156.55% profit increase, 2020 – 1659977 EUR, 2019 – 
1060359 EUR. (Lursoft, 2021, June 30). 

Almost all top 10 companies with highest number of employees decreased the number 
ШП ОЦЩХШвООs, ОбМХЮНТЧР SIA ‘KrОТssĶ (ЭrЮМФ ХШРТsЭТМs), аСТМС ТЧМrОКsОН ЧЮЦЛОr ПrШЦ 2ηηθ ТЧ 
2019 to 2751 in 2020. However, the companies did not have significant decrease in number of 
employees. At all 2020 year challenges, the transportation and storage companies, top 10, 
with highest number of employees, tried to keep the number of employees, highest decrease 
ШП ЭШЩ 10 аКs 18.42% Лв ‘LDГ ωARGOĶ, ‘LКЭЯТУКs НгОХгМОļšĶ decrease by 15.61%, 
STARPTAUTISKƖ LIDOSTA ‘RƮGAĶ НОМrОКsО Лв 13.63%, SIA Kreiss increase by 7.62%. 
Moreover, overall paid taxes decreased only for 9.12% as stated. 

The objectives of the research are performed as the author conducted the comparison of 
key financial available data for 2019 and 2020 of the transportation and storage sector and 
subsectors and identified patterns of the transportation and storage market structural changes 
caused by the restrictions and business opportunities brought by the pandemic mode. The 
answer to the research question about the transportation and storage business management 
results in 2020 comparing to 2019, impacted by restrictions and opportunities during the 
pandemic is demonstrated in the section of the results.  

The research has some limitations for final data for year 2020, however, this analysis 
provides summary of available data necessary for monitoring business environment and 
reacting to the influencing factors of external environment. The research will serve as the 
basis for future research on final data for 2020, comparing to final data 2021. For future 
research, the author is interested to analyse the upcoming results in 2021 versus 2020 and 
2019 – after expanded vaccination, cancellation of passenger flight restrictions, will the air 
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transport sector improve overall results, will the courier delivery and road transport have the 
tendency for stability or growth as demonstrated in 2020, or will decrease with cancelling 
restrictions for face-to-face shopping and flights.  
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Abstract  
TСО КrЭТМХО “Factors Affecting the Customer Service Quality of the Freeport of Riga 

Customs Checkpoint 0210” ОбКЦТЧОs sШХЮЭТШЧs ПШr ТЧМrОКsТЧР ЭСО ОППТМТОЧМв ШП ЭСО МЮsЭШЦОr 
service system of the customs checkpoint 0210 of the Free Port of Riga, as well as the factors 
influencing quality in the conditions of changing legislation and in the conditions of the 
Brexit and Covid 19 pandemic. 

 
AЧШЭƗМТУК 
RКФsЭƗ ТгsФКЭƯЭТ rТsТЧƗУЮЦТ MЮТЭКs ФШЧЭrШХОs ЩЮЧФЭК 0210 (ЭЮrЩЦƗФ – MKP 0210) klientu 

КЩФКХЩШšКЧКs sТsЭēЦКs ОПОФЭТЯТЭƗЭОs ЩККЮРsЭТЧƗšКЧКТ, ФƗ КrƯ  ФЯКХТЭƗЭТ ТОЭОФЦēУШšТО ПКФЭШrТ 
ЦКТЧƯРƗs ХТФЮЦНШšКЧКs КЩsЭƗФļШs ЮЧ ψrОФsТЭs ЮЧ ωШЯТН 19 ЩКЧНēЦТУКs КЩsЭƗФļШs. 

 
AЭЬХƝРКЬ ЯƗЫНТ: ЦЮТЭК, КЩФКХЩШšКЧК, ОПОФЭТЯТЭƗЭО, rТsФТ, ψrОФsТЭs, ωШЯТН 19. 
 
Ievads 
RКФsЭК ЦērƷТs Тr ТгsЭrƗНƗЭ rТsТЧƗУЮЦЮs ЩrШПОsТШЧƗХКТ, ƗЭrКТ, ЦūsНТОЧƯРКТ ЮЧ ОПОФЭƯЯКТ 

ЦЮТЭКs ФХТОЧЭЮ КЩФКХЩШšКЧКs sТsЭēЦКТ, sЧТОРЭ ЩrТОФšХТФЮЦЮs ЭƗs ЮгХКЛШšКЧКТ ωШЯТН 10 
ЩКЧНēЦТУКs ХКТФƗ.  
 

MКЭОЫТƗХТ ЮЧ ЦОЭШНОЬ 
RКФsЭƗ ЩТОХТОЭШЭКs šƗНКs ЩēЭƯУЮЦК ЦОЭШНОs: ЭОШrēЭТsФƗs ХТЭОrКЭūrКs ЮЧ ТЧЭОrЧОЭК rОsЮrsЮ 

КЧКХƯгО, sЭКЭТsЭТФКs НКЭЮ КЧКХƯгО, LКЭЯТУКs RОЩЮЛХТФКs ХТФЮЦЮ ЮЧ EТrШЩКs SКЯТОЧƯЛКs rОРЮХЮ 
КЧКХƯгО, ЦКsЮ КЩФКХЩШšКЧКs ЭОШrТУКs ЦОЭШНОs.  
 

RОгЮХЭƗЭТ ЮЧ НТЬkЮЬТУК 
MūsНТОЧƗs sЧТОНгШЭ ЩКФКХЩШУЮЦЮs РКЧ ЩrТЯƗЭКУƗ̄, gan valsts sektorƗ, Тr ЩКšsКЩrШЭКЦК 

ЧШЭОТФЭЮ ЩКФКХЩШУЮЦЮ sЧТОРšКЧКs ЮЧ ФХТОЧЭЮ КЩФКХЩШšКЧКs ЩКЦКЭЩrТЧМТЩЮ ТОЯērШšКЧК, 
ЩКФƗrЭШУШЭ ТЧsЭТЭūМТУКs ТОФšēУШs ЩrШМОsЮs КЭЛТХsЭШšТ sЧТОНгКЦКУТОЦ ЩКФКХЩШУЮЦТОЦ ЮЧ ФХТОЧЭЮ 
ЯКУКНгƯЛƗЦ. TКs ТОЭЯОr РКЧ ФХТОЧЭЮ ТЧПШrЦēšКЧЮ ЩКr sniedzamajiem pakalpojumiem un to 
sКƼОЦšКЧКs ЯОТНЮ, РКЧ ФХТОЧЭЮ КЩФКХЩШšКЧЮ ЭКЦ ērЭƗ̄ veidƗ un formƗ (ФХƗЭТОЧē̄, telefoniski, 
izmantojot internetu). [1ЖVКХsЭs ТОƼēЦЮЦЮ НТОЧОsЭК (ЭЮrЩЦƗФ - VID) ƯsЭОЧШЭШ ЩКsƗФЮЦЮ 
ОПОФЭТЯТЭƗЭОs ЮЧ ФХТОЧЭЮ КЩЦТОrТЧƗЭƯЛКs ЧШЯērЭēšКЧКТ ТОsЭƗНО rОРЮХƗrТ ЯОТМ КЭsОЯТšƷЮ ЭēЦЮ 
ЩēЭƯУЮЦЮ ТгsЭrƗНТ.  

Laika posmƗ nШ 2020.РКНК η.ШФЭШЛrК ХƯНг 9.НОМОЦЛrТЦ ЭТФК ЯОТФЭК VКХsЭs ТОƼēЦЮЦЮ 
НТОЧОsЭК (ЭЮrЩЦƗk – VID) ЦЮТЭКs ТОsЭƗžЮ ФХТОЧЭЮ КЩЭКЮУК, ХКТ ЧШsФКТНrШЭЮ ЯТƼЮ ЮгsФКЭЮs ЩКr 
ЦЮТЭКs ТОsЭƗžЮ НКrЛƯЛЮ ЮЧ КЩФКХЩШšКЧКs ФЯКХТЭƗЭТ. LƯНгƯРКs КЩЭКЮУКs ЭТФК ЯОТФЭКs КrƯ 2014., 
2016. un 2018.gadƗ. 

“SKDS” КЩФКХЩШšКЧКs ЩēЭƯУЮЦК НКЭТ ХТОМТЧК, 2020. РКНК ЯērЭēУЮЦs КЩФКХЩШšКЧКs 
ФЯКХТЭƗЭОТ VID ЦЮТЭКs ТОsЭƗНēs ЩКsХТФЭТЧƗУТОs. AЭЭТОФsЦОs ЩКsХТФЭТЧƗšКЧКs ЯērШУКЦК, ЯērЭēУШЭ 
НКrЛТЧТОФЮ ЩrШПОsТШЧКХТЭƗЭТ, ФХТОЧЭЮ КЩФКХЩШšКЧКs ƗЭrЮЦЮ, ПШrЦēУШЭ ТОЯОšКЧКs ЦЮТЭКs 
ЩrШМОНūrКs, ЦЮТЭКs НКrЛТЧТОФЮ КЭЭТОФsЦТ ЩrОЭ ФХТОЧЭТОЦ, КЭsКЮМƯЛЮ ЮЧ ТОТЧЭОrОsēЭƯЛЮ, гТЧƗšКЧЮ 
ЮЧ ФШЦЩОЭОЧМОs ХƯЦОЧТ.  

mailto:jefremova83@gmail.com
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SЯКrƯРТ ƼОЦЭ ЯērƗ, ФК КЩЭКЮУК ЧШЭТФК ωШЯТН-19 ЩКЧНēЦТУКs ХКТФƗ, ЮЧ ЭШ rОгЮХЭКЭƯЯКТ 
ЯКrēУК ТОЭОФЦēЭ ЧШЭОТФЭТ ЩТОsКrНгƯЛКs ЮЧ ТОrШЛОžШšКЧКs ЩКsƗФЮЦТ. ωOVID-19 (ФШrШЧКЯƯrЮsК 
ТЧПОФМТУК) Тr ТЧПОФМТУКs sХТЦƯЛК, ФШ ТгrКТsК 2019. РКНК ЧωШV ФШrШЧКЯƯrЮsК (SARS-CoV 2) 
sЦКРs КФūЭs rОsЩТrКЭШrКТs sТЧНrШЦs. ŠƯ sХТЦƯЛК ЩТrЦШ rОТгТ ЭТФК КЭФХƗЭК 2019. РКНК НОМОЦЛrƯ 
VЮСКЧƗ, ƶƯЧКs HЮЛОТ ЩrШЯТЧМОs rОƧТШЧƗ ЮЧ ФШЩš ЭƗ ХКТФК ЭƗ Тr ТгЩХКЭƯУЮsТОs ЯТsƗ ЩКsКЮХē, 
ТгrКТsШЭ ФШrШЧКЯƯrЮsК ЩКЧНēЦТУЮ 2019. – 20. [2ЖKКН ЯОТМШЭ ЦЮТЭКs ФХТОЧЭЮ КЩФКХЩШšКЧЮ: 
НОФХКrƗМТУЮ ЩТОƼОЦšКЧК, ПТгТsФƗ ЦЮТЭКs ФШЧЭrШХО, ЦЮТЭКs ЧШНrШšТЧƗУЮЦЮ ЮгХТФšКЧК ЯТОЧХКТФЮs 
ikvienam muiЭКs ЮгrКЮРКЦ УƗХТОЭШ ЦЮЭОs ЮЧ НОРЮЧК КТгsОРЮs, ТОЯērШ ЯТsЩƗrēУƗs 
ОЩТНОЦТШХШƧТsФƗs НrШšƯЛКs ЩrКsƯЛКs 24 sЭЮЧНКs 7 НТОЧКs ЧОНēļƗ ЧОКЭФКrƯРТ ЧШ ХКТФК КЩsЭƗФļТОЦ, 
ФƗ КrƯ ЩКЩТХНЮs УƗФШЧЭrШХē ЦЮТЭКs ФХТОЧЭЮ ЩХūsЦК. 

NОЛūs ЛrƯЧЮЦs, ФК 2021. РКНК  “SKDS” ЯērЭēУЮЦК rОгЮХЭƗЭТ ХКЛƗФƗ РКНƯУЮЦƗ Лūs ХƯНгƯРТ 
2020. РКНК ЯērЭēУЮЦКЦ, ЯКТrƗФЮ ЩƗrЦКТƼЮ ХТФЮЦНШšКЧКs Нēļ. DТЯТ РКХЯОЧТО ТОЦОsХТ, ФКs 
ТОЭОФЦēs MKP 0210 НКrЛƯЛЮ Тr AЩЯТОЧШЭƗs KКrКХТsЭОs (ЭЮrЩЦƗФ - AK) ТгsЭƗšКЧƗs ЧШ EТrШЩКs 
SКЯТОЧƯЛКs, УОЛ breksits (Brexit) un pievienoЭƗs ЯērЭƯЛКs ЧШНШФļК (ЭЮrЩЦƗФ - PVN) 
ЩТОЦērШšКЧЮ О-ФШЦОrМТУКs sūЭƯУЮЦТОЦ. 

AK ТгsЭƗšКЧƗs ЧШ EТrШЩКs SКЯТОЧƯЛКs (ЭЮrЩЦƗФ - ES) 2021. РКНƗ ТОЭОФЦē ЮЧ ТОЭОФЦēs 
ЦЮТЭКs MKP 0210 КЩФКХЩШšКЧКs ФЯКХТЭƗЭТ. NШ 2021. РКНК 1. УКЧЯƗrК ЯТsКs ЩrОМОs, ФКs ЭТОФ 
ievestas ES ЦЮТЭКs ЭОrТЭШrТУƗ ЧШ AK ЯКТ ФЮrКs ЭТОФ ТгЯОsЭКs ЧШ ES Юг AK, Тr ЩКФļКЮЭКs ЦЮТЭКs 
ЮгrКЮНгƯЛКТ ЮЧ ФШЧЭrШХОТ. PƗrЯТОЭШУШЭ ЩrОМОs Юг ЯКТ ЧШ AK, Тr УƗФƗrЭШ ЭТОsƯЛЮ КФЭШs ЧШЭОТФЭƗs 
ЦЮТЭКs ПШrЦКХТЭƗЭОs. RОгЮХЭƗЭƗ ЩКХТОХТЧƗУТОs КЩsЭrƗНƗЭШ НОФХКrƗМТУЮ ЮЧ ФrКЯЮ sФКТts. AK, ФļūsЭШЭ 
ЩКr ЭrОšШ ЯКХsЭТ, НКrƯУЮЦШs ЭТФs ЩТОЦērШЭКs ЯТsКs ЦЮТЭКs ТЦЩШrЭК ОФsЩШrЭК ПШrЦКХТЭƗЭОs. TКs 
ЧШгƯЦē РКЧ НКžƗНЮ ЦЮТЭКs НОФХКrƗМТУЮ ТОsЧТОРšКЧЮ, РКЧ sКТsЭƯЛЮ ТгЩТХНТ ЩТОЦērШЭКУƗЦ ЦЮТЭКs 
ЩrШМОНūrƗЦ. PrОčЮ ЦЮТЭШšКЧƗ НКrƯУЮЦШs Кr ЭrОšШ ЯКХsЭТ: ЭТОФ ЩТОЦērШЭКs ЯТsКs ТЦЩШrЭК/ОФsЩШrЭК 
ПШrЦКХТЭƗЭОs, ЭТОФ ТОФКsēЭs ЦЮТЭКs, КФМƯгОs ЮЧ ЩТОЯТОЧШЭƗs ЯērЭƯЛКs ЧШНШФХТs, ЦЮТЭКs КЭļКЮУКs, 
ФЮrƗs ТОФļКЮЭК AK, УƗТгsЧТОНг ЧШ УКЮЧК, AK ТгsЧТОРЭƗs ЦЮТЭКs КЭļКЮУКs ЧКЯ НОrƯРКs 27 EТrШЩКs 
SКЯТОЧƯЛКs ЯКХsЭƯs. PēМ VID НКЭТОЦ, ХƯНг šТЦ НКrƯУЮЦТ Кr AK Тr ЛТУЮšТ РКЧНrƯг 4000 
komersantiem.[3] 

NКЯ ЧШsХēЩЮЦs, ФК 2021. РКНК 1. УūХТУƗ sЩēФƗ sЭƗsТОs ТгЦКТƼКs ES ЭТОsƯЛЮ КФЭШs ЩКr PVN 
ЩТОЦērШšКЧЮ О-ФШЦОrМТУКs sūЭƯУЮЦТОЦ – гОЦКs ЯērЭƯЛКs ЩrОčЮ sūЭƯУЮЦТОЦ ЧШ ЭrОšКУƗЦ ЯКХsЭƯЦ, 
ФШ sКƼОЦ ЩОrsШЧКs ES, ЭКУƗ sФКТЭƗ LКЭЯТУƗ. Jaunie noteikumi paredz, ka tiks atМОХЭs ЩКšХКТФ 
sЩēФƗ ОsШšКТs PVN КЭЛrƯЯШУЮЦs ТЦЩШrЭēУКЦƗЦ ЩrОМēЦ, ФЮrЮ ЯērЭƯЛК Тr ЦКгƗФК ЩКr 22 ОТrШ. 
TКs ЧШгƯЦē, ФК ЧШ 2021.РКНК 1.УūХТУК ЩТХЧƯРТ ЯТsƗЦ ЩrОМēЦ, ФЮrКs ЩОrsШЧК ТОРƗНƗsТОs ƗrЩЮs ES 
(Э.sФ. ТЧЭОrЧОЭК ЯОТФКХШs), ЭТФs ЩТОЦērШЭs PVN. IгЦКТƼКs КЭЭТОФsТОs Юг ЩrОčЮ ТОРƗНТ УОЛФЮrƗ 
ЭrОšКУƗ ЯКХsЭƯ - ƶƯЧƗ, ASV, KrТОЯТУƗ, AЩЯТОЧШЭКУƗ KКrКХТsЭē, NШrЯēƧТУƗ Ю.Э.Э. ЧШ ЭƗ ЯКr sОМТЧƗЭ, 
ФК КЭФКХ MKP 0210 ЩКХТОХТЧƗsТОs ЦЮТЭКs НОФХКrƗМТУЮ КЩsЭrƗНОs ЮЧ ФrКЯКs ФШЧЭrШХОs sХШНгО. 

ƻОЦШЭ ЯērƗ ТОЩrТОФš ЦТЧēЭШ Тr ЯērЭs ЩrШРЧШгēЭ rТЧНКs НШФЮЦОЧЭЮ ЩТОƼОЦšКЧƗ ЮЧ 
ЧШПШrЦēšКЧƗ ЩТОХТОЭШУШЭ ЦКsЮ КЩФКХЩШšКЧКs ЦОЭШНОs. TКs ЯТss ЯКr ЧШЯОsЭ ЩТО ЩКЩТХНЮs  
ТгНОЯЮЦТОЦ НƯФsЭƗЯēs, ЩКХТОХТЧƗЭКs ЧОrЯШгТЭƗЭОs ЮЧ ЧОКЩЦТОrТЧƗЭƯЛКs РКЧ ТОФšēУƗ РКЧ ƗrēУƗ 
НКrЛК ЯТНē, ФКs ЧШЯОН ЩТО КЩФКХЩШšКЧКs ОПОФЭТЯТЭƗЭОs sКЦКгТЧƗšКЧШs. LƯНг Кr ЭШ ЩКsЭƗЯ rТsФТ, 
ФЮrЮ ТОsЭƗšКЧƗs ЯКr ЛūЭТsФТ ТОЭОФЦēЭ sЭrКЭēƧТsФШ ЦērƷЮ sКsЧТОРšКЧЮ: rОЩЮЭƗМТУКs rТsФs, rОsЮrsЮ 
ЧОЩТОЭТОФКЦƯЛКs rТsФs, ЩrОčЮ ЧОХТФЮЦƯРКs ТОЯОšКЧКs (ФШЧЭrКЛКЧНКs) rТsФs, ЧШНШФļЮ sКТsЭƯЛЮ 
izpildes risks. 

ES ЩƗrЯКХНК 27 НКХƯЛЯКХsЭЮ ЦЮТЭКs ТОsЭƗНОs, sЭrƗНƗУШЭ ЭƗ, ТЭ ФƗ ЭƗs ЛūЭЮ ЯТОЧК ЦЮТЭКs 
ТОsЭƗНО. MЮТЭЧТОФТ ЮгrКЮРК ЩrОčЮ ЩХūsЦЮ РКЧ Юг ES ƗrēУƗЦ rШЛОžƗЦ, ЩrШЭТ, ШsЭƗs, ХТНШsЭƗs ЮЧ 
rШЛОžЩЮЧФЭШs Юг sКЮsгОЦОs, РКЧ ES ЭОrТЭШrТУƗ, MKP 0210, КЭrШНШЭТОs RƯРКs ЛrƯЯШsЭКs 
tОrТЭШrТУƗ, sЩēХē sЯКrƯРЮ ХШЦЮ ФrКЯКs: ФШЧЭОТЧОrЮ, ШРļЮ, ЧКПЭКs ЩrШНЮФЭЮ, НКžƗНЮ ЦОЭƗХЮ, 
ФШФЦКЭОrТƗХЮ, ЦТЧОrƗХЦēsХЮ ЮЧ ХКЛƯЛКs ЩrШНЮФЭЮ ЮЧ МТЭЮ ЩrОčЮ ЩƗrЯКНƗУЮЦЮ ЧШПШrЦēšКЧƗ.Д4]  

LКТ ЧШНrШšТЧƗЭЮ НКЭЮ КЩЦКТƼЮ sЭКrЩ ЦЮТЭКs ТОsЭƗНēЦ ЮЧ ФШЦОrsКЧЭТОЦ ЯТsƗ ES, ФƗ КrƯ 
ƯsЭОЧШЭ ОХОФЭrШЧТsФЮ УОЛ ЛОгЩКЩƯrК ЦЮТЭКs ЯТНТ, ТгsЭrƗНƗЭК EХОФЭrШЧТsФƗs ЦЮТЭКs НКЭЮ КЩsЭrƗНОs 
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sТsЭēЦК (ЭЮrЩЦƗФ - EMDAS), kur notiek kopsavilkuma, eksporta, tranгƯЭК, ТЦЩШrЭК, TIR 
МКrЧОЭ, ЩКРКТНЮ ЮгРХКЛƗšКЧКs НОФХКrƗМТУЮ ЧШПШrЦēšКЧК. MЮТЭКs ПШrЦКХТЭƗЭОs, КЩРƗНƗУШЭ ФЮƧТ, 
ПШrЦēЭКs SЭКrЩЭКЮЭТsФКУƗ ФrКЯЮ ХШƧТsЭТФКs ЮЧ ШsЭЮ ТЧПШrЦƗМТУКs sТsЭēЦƗ. [5] 

JШЩrШУƗЦ Тr КФЭЮƗХs УКЮЭƗУЮЦs ЩКr ЦЮТЭКs ЮгrКЮРЮ КЭКХРШУЮЦЮ. SКХƯНгТЧШЭ КХРКs 
wwа.КХРКs.ХЯ ЦЮТЭКs ЮгrКЮРК ЦТЧТЦƗХƗ КХРК Тr η8θ ОТrШ ЦēЧОsТ, КХРШУЮЦs Тr ФrТОЭЧТ гОЦƗФs 
ЧОФƗ ЭКУƗ ЩКšƗ УШЦƗ DКЧТУƗ ЦТЧТЦƗХК 2947 ОТrШ ЦēЧОsƯ, IРКЮЧТУƗ – 91θ ОТrШ, КrƯ КЭsОЯТšƷƗs 
УШЦƗs Тr гОЦƗФs ЩКr НКrЛК ЭТrРū ЩТОНƗЯƗЭШ КЭКХРШУЮЦЮ, КrƯ МТЭТ ЦШЭТЯēšКЧКs ЯОТНТ (ЦƗМƯЛКs, 
ФШЦКЧНēУЮЦТ, КЩЛКХЯШУЮЦТ, ЩrēЦēšКЧК Ю.М.) ЧКЯ ЩТОЭТОФКЦТ, ФƗ rОгЮХЭƗЭƗ ЦЮТЭКs ФШЧЭrШХОs 
punkts nespēУ ЩТОsКТsЭƯЭ ЧОЩТОМТОšКЦƗs ФЯКХТПТФƗМТУКs ЮЧ sЩОМТКХТгƗМТУКs НКrЛТЧТОФЮs ЮЧ ЦШЭТЯēЭ 
ЯТƼЮs НКrЛК КЭЭТОМƯЛƗЦ ТХРЭОrЦТƼƗ. Д6] 

PēНēУШs 1θ РКНЮs ЦЮТЭЧТОФТ ЩТОЩrКsК ТгНТОЧКs ЩОЧsТУКs. Ir ЧОРШНƯРТ, ФК rШЛОžsКrРТ, ФЮrТ 
ЩТХНК ХƯНгƯРЮ НКrЛЮ, ЩОЧsТУƗ ЯКr ТОЭ ƗЭrƗФ. RОПШrЦК Тr ЯКТrƗФФƗrЭ ЮгsƗФЭК ЮЧ ЯТОЧЦēr КЭМОХЭК, УШ 
ЧОФКН ЧКЯ ЛТУТs ЩТОЦērШЭs ЛrƯНТs.Д7] MЮТЭКs КЦКЭЩОrsШЧЮ НКrЛƯЛКs sЩОМТПТФК Тr sКТsЭƯЭК Кr НКrЛЮ 
ЦКТƼƗs, ЧШНrШšТЧШЭ ЦЮТЭКs ФШЧЭrШХОs ЯОТФšКЧЮ 24 sЭЮЧНКs НТОЧЧКФЭƯ, sОЩЭТƼКs НТОЧКs ЧОНēļƗ, 
ШЩОrКЭƯЯШ НКrЛƯЛЮ ЯОТФšКЧЮ, ЧШгТОНгƯРЮ ЧШНКrƯУЮЦЮ КЭФХƗšКЧЮ, ЧШЯēršКЧЮ ЮЧ ТгЦОФХēšКЧЮ 
ЯКХsЭs ТОƼēЦЮЦЮ ЮЧ ЦЮТЭКs ХТОЭЮ УШЦƗ, ФКs Тr sКТsЭƯЭК Кr ПТгТsФЮ ЧШsХШНгТ, ЩsТСШОЦШМТШЧƗХШ 
sЭrОsЮ ЮЧ НКrЛЮ ЧОХКЛЯēХƯРШs ФХТЦКЭТsФКУШs, ЯОsОХƯЛКТ ФКТЭƯРШs ЮЧ ЛƯsЭКЦШs КЩsЭƗФļШs. TƗНēУƗНТ 
ЦЮТЭКs КЦКЭЩОrsШЧКs Кr sЩОМТƗХКУƗЦ НТОЧОsЭК ЩКФƗЩēЦ, ЩТХНШЭ НТОЧОsЭК (НКrЛК) ЩТОЧƗФЮЦЮs, Тr 
ЩКФļКЮЭКs ХТОХКЦ ЯОsОХƯЛКs ЮЧ НгƯЯƯЛКs КЩНrКЮНēУЮЦКЦ, ФƗ КrƯ rТsФКЦ НКrЛsЩēУЮ ƗЭrƗФКТ 
гКЮНēšКЧКТ ЧО ЦКгƗФƗ КЩЦērƗ ФƗ МТЭЮ ТОsЭƗžЮ КЦКЭЩОrsШЧКs, ФЮrЮ НТОЧОsЭs Тr sКТsЭƯЭs Кr ЯКХsЭs 
ТОФšēУШ ЮЧ ƗrēУШ НrШšƯЛЮ. VID КЦКЭЩОrsШЧЮ Кr sЩОМТƗХКУƗЦ НТОЧОsЭК ЩКФƗЩēЦ darba specifika 
ЩТХЧƯЛƗ КЭЛТХsЭ ЭШ ТОsЭƗžЮ НКrЛК sЩОМТПТФКТ, ФЮrƗЦ sКsФКƼƗ Кr sЩēФƗ ОsШšКУТОЦ ЧШrЦКЭƯЯКУТОЦ 
КФЭТОЦ Тr ЭТОsƯЛКs Юг ТгНТОЧКs ЩОЧsТУЮ.  

ƻemot vērƗ, ka šobrƯН ЯērШУКЦК ЩКФƗЩОЧТsФК VID ЦЮТЭКs ТОsЭƗžu un finanšu policijas 
ierēdƼu ar dienesta pakƗpēm novecošanƗs (šobrƯd VID Muitas pƗrvaldē 63 % no amatpersonu 
skaita ir ar darba stƗžu virs 10 gadiem), izdienas pensijas piešƷiršana veicinƗЭЮ ЩКФƗЩОЧТsФЮ 
ЩККЮНžЮ ЧШЦКТЧЮ, ФКs ЩКЯērtu iespējas jaunƗm darba vakancēm, atturot personas no lēmuma 
aizbraukt no Latvijas darba meklējumos. Izdienas pensija ir būtisks motivējošs faktors, kas 
rada atbildƯbu pret savu darbu, profesionalitƗti, sadarbƯbu un godprƗtƯbu, tƗdējƗdi tƗ kalpotu 
kƗ papildu motivƗcija kopējo VID noteikto mērƷu sasniegšanai.[8] 

NШ СТsЭШРrКЦЦКs (1.КЭЭēХs) ЯКr sОМТЧƗЭ, ФК ωШЯТН 19 ЩКЧНОЦТУКs ХКТФƗ ЧШПШrЦēЭШ 
НОФХКrƗМТУЮ sФКТЭs Тr ФrТЭТОs ЩКr 1θ%,ЛОЭ УШЩrШУƗЦ, ЭКs Тr ХТОХƗФs RƯРКs MKP НКļƗ. ƻОЦШЭ ЯērƗ 
AK ТгsЭƗšКЧШs ЧШ ES ЩrШРЧШгēЭs ЭrКЧгƯЭК, ТОЯОšКЧКs ФШЩsКЯТХФЮЦЮ НОФХКrƗМТУЮ, sФКТЭК 
ЩТОКЮРЮЦs. KƗ КrƯ ЩrШРЧШгēУКЦs ПТгТsФƗs ФШЧЭrШХОs ЯОТФšКЧКs sФКТЭК ЩТОКЮРЮЦs AK ФrКЯƗЦ 
un e-ФШЦОrМТУКs sūЭƯУЮЦЮ ФrКЯƗЦ. 2020. РКНƗ LКЭЯТУКs ЩКsЭƗ sКƼОЦЭШ КЭЦЮТЭШУКЦШ sūЭƯУЮЦЮ 
sФКТЭs ЯТНēУТ ЦēЧОsƯ ЧОНКЮНг ЩƗrsЧТОНгК η000, ЛОЭ šƗ РКНК ЩТrЦКУШs ЭrƯs ЦēЧОšШs ЩēМ "ψrОбТЭ" 
tas dubultojies – ЯТНēУТ КЩЭЮЯОЧТ 11 000 sūЭƯУЮЦЮ ЦēЧОsƯ. DШЦƗУКЦs, ФК КЭЦЮТЭШšКЧКs КЩУШЦs 
ЩēМ 1. УūХТУК ЯКrēЭЮ ЩТОКЮРЭ ЯКТrƗФФƗrЭ, ЮЧ ЩКЦКЭƗ ЭТО Лūs ƶƯЧКs sūЭƯУЮЦТ.Д10] 
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Avots: Autora veidots 
1.КЭЭēХs. NШПШrЦēЭƗs ЭrКЧгƯЭК НОФХКrƗМТУКs 

MKP 0210 НКrЛƯЛКs rКФsЭЮrШУШšТО sЭКЭТsЭТФКs rƗНƯЭƗУТ – ЭrКЧгƯЭК НОФХКrƗМТУЮ sФКТЭs ЧШrƗНК 
Юг ХТОХЮ ЦЮТЭКs ЮгrКЮРЮ ЩƗrsХШРШЭƯЛЮ ЦЮТЭКs НОФХКrƗМТУЮ ЧШПШrЦēšКЧƗ ТЭ sОЯТšƷТ ТОrШЛОžШšКЧКs 
ЮЧ ЩТОsКrНгƯЛКs КЩsЭƗФļШs.  

EПОФЭƯЯƗФКТ MKP 0210 НКrЛƯЛКТ ЧОЩТОМТОšКЦК ЦЮТЭКs НОФХКrƗМТУЮ ЩХūsЦКs ЩrШРЧШгО. 
PХūsЦКТ ЩrШРЧШгОТ ЧОЩТОМТОšКЦs ЯОТФЭ ЦЮТЭКs ЩrШМОНūrЮ ЧШПШrЦēšКЧКs СrШЧШЦОЭrƗžЮ.  

MЮТЭКs ФХТОЧЭЮ КЩФКХЩШšКЧКs sТsЭēЦК Тr НКЮНгФКЧƗХЮ ЦКsЮ КЩФКХЩШšКЧКs sТsЭēЦК Кr 
ЧОТОrШЛОžШЭЮ rТЧНЮ, ФЮr КЩФКХЩШšКЧКs ФКЧƗХТ Тr ЦЮТЭКs ЮгrКЮРТ. MЮТЭКs КЩФКХЩШšКЧКs sТsЭēЦКs 
sТЭЮƗМТУКs rКФsЭЮrХТОХЮЦТ Тr ТгsКФƗЦТ Кr šƗНЮ ПШrЦЮХЮ ЩКХƯНгƯЛЮ: ߩ = ఒఓ ,     (1) �଴ = ቀͳ + ఘଵ!+ ఘమଶ! +⋯+ ఘ�௡! + ఘ�+భ௡!ሺ௡−ఘሻቁ−ଵ,   (2) �௥௜௡ௗ� = ఘ�+భ௡!ሺ௡−ఘሻ�଴,     (3) ܮ௥௜௡ௗ� = ఘ�+భ௣బ௡∗௡!ቀଵ−��ቁమ,     (4) 

௥ܶ௜௡ௗ� = ଵఒ �௦௜௦௧ē௠ܮ ௥௜௡ௗā,      (5)ܮ = �௥௜௡ௗܮ + ௦ܶ௜௦௧ē௠ā (6)      ,ߩ = ଵఒ ݇ ௦௜௦௧ē௠ā,      (7)ܮ = ఒఓ = .௥௘௟� (9)        ,݊/ߩ⁡=݇ (8)      ,ߩ = ଵఒ ݊ + ʹ ௥ܶ௜௡ௗ�,      (10) �ሺݎ ൑ ሻݏݐ݈݊݁݅݇ = �ଵ + �ଶ+. . . +�௡ + �௡+ଵ + �௡+ଶ, (11) 
Kur: 
Ȝ - ЯТНēУКТs ФХТОЧЭЮ sФКТЭs КЩФКХЩШšКЧКs sТsЭēЦƗ; 
 - ФХТОЧЭК КЩФКХЩШšКЧКs ХКТФК ЩОrТШНs; 
ρ – ЩХūsЦКs ТЧЭОЧsТЭƗЭО; 
n – КЩФКХЩШšКЧКs ФКЧƗХs; 
p – ЯКrЛūЭƯЛК, ФК КЩФКХЩШšКЧКs sТsЭēЦК ЭЮФšК; ܮ௥௜௡ௗā- ЯТНēУКТs ФХТОЧЭЮ sФКТЭs ФХТОЧЭЮ КЩФКХЩШšКЧКs sТsЭēЦКs rТЧНƗ; ܮ௦௜௦௧ē௠�- ЯТНēУКТs ФХТОЧЭЮ sФКТЭs КЩФКХЩШšКЧКs sТsЭēЦƗ; ௥ܶ௜௡ௗ� - ЯТНēУКТs ХКТФs, ФЮrЮ ФХТОЧЭs ЩКЯКНК rТЧНƗ. [11] 

 
SОМТЧƗУЮЦТ 
PēМ КЩЭКЮУКs rОгЮХЭƗЭТОЦ ЦЮТЭКs ФХТОЧЭЮ ТОrШsТЧƗУЮЦТ КЩФКХЩШšКЧКs ЮгХКЛШšКЧКТ “ХКЛƗФ 

ТЧПШrЦēЭ ЩКr ТгЦКТƼƗЦ, ЩККЮРsЭТЧƗЭ НКrЛТЧТОФЮ ФШЦЩОЭОЧМОs ХƯЦОЧТ, ХКТЩЧƗФЮ, 
ЩrОЭТЦЧƗФШšƗФЮ КЭЭТОФsЦТ, ЩКХТОХТЧƗЭ НКrЛТЧТОФЮ sФКТЭЮ…” Д12] 

MKP 0210 ФХТОЧЭЮ КЩФКХЩШšКЧКs ФЯКХТЭƗЭТ ТОЭОФЦēУШšТО ПКФЭШrТ ЯКХsЭƯ ЩКsЭƗЯШšƗs ωШЯТН 
19 ЩКЧНēЦТУК, AK ТгsЭƗšКЧƗs ЧШ ES, ЩƗrЦКТƼƗs PVN ХТФЮЦНШšКЧƗ, ФƗ КrƯ КЦКЭК ЩrКsƯЛƗЦ 
ЧОКЭЛТХsЭШšs КЭКХРШУЮЦs, ЦШЭТЯƗМТУКs ЭrūФЮЦs ЮЧ ЦЮТЭКs НКrЛКsЩēФК ЧШЯОМШšКЧК.  

EПОФЭƯЯКТ ЦЮТЭКs ФХТОЧЭЮ КЩФКХЩШšКЧКs sТsЭēЦКТ, MKP 0210 ЮЧ МТЭЮ LКЭvijas punktu 
ЧШsХШРШЭƯЛКs ЩrШРЧШгОТ, ТЭ sОЯТšƷТ sЭrКЮУКs ХТФЮЦНШšКЧКs ЦКТЧƯЛКs КЩsЭƗФļШs ЧОЩТОМТОšКЦК 
ЦЮТЭКs ЩrШМОНūrЮ СrШЧШЦОЭrƗžК ЮЧ ЦКsЮ КЩФКХЩШšКЧКs ЭОШrТУКs ЦОЭШžЮ ЩТОХТОЭШšКЧК.  
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Abstract  
The current paper is engaged to study the issues of the utmost importance relevant to the 

trade complementarity between Kazakhstan and its trade partners, namely Russia and Japan. 
The obtained empirical analyses are on the basis of the exploited model, trade 
complementarity index (TCI) which reveals that complementarities of Kazakhstan to its trade 
partners mentioned above are predominantly in the the resource-intensive products.  

 
Keywords: Kazakhstan, Trade Complementarity Index (TCI), SITC (Standard 

International Trade Classification) products. 
 
Introduction  
TСО МШЦЩХОЦОЧЭКrТЭв ТЧНОб Тs НОsТРЧОН ЭШ РКЮРО ЭСО НОРrОО ШП ШЧО МШЮЧЭrвĶs ОбЩШrЭ 

pattern that may coincide with the import pattern of another. Auspicious prospects of a 
successful trade arrangement are assumed to be indicated by a high complementarity degree. 
According to Callaghan (2008) the analysis of structural complementarity is connected with, 
but not limited to, competitiveness. The measurement of structural complementarity can be 
introduced by highlighting the relative productivity and trade strengths of countries. 

The trade Complementarity index is another useful tool to measure structural 
complementarity between different countries at a certain time. The index is used to evaluate 
how the exports specialization of a country and the imports specialization of its partners 
complement compared to the Rest of the World. This index is in fact the product of the export 
specialization index of country A and the import specialization index of country B 
(Callaghan, 2008).  

According to the theory of increasing returns to scale proposed by Helpman and 
Krugman (1985), strong trade competitiveness between a country and its trading partners 
means that the trade structure of the two countries is similar, and it is difficult for the two 
countries to carry out inter-industry trade. It is easier for the two countries to carry out intra- 
industry trade. The trade competitiveness of the two countries will inhibit the bilateral trade of 
the two countries. Based on the factor endowment theory put forward by Heckscher and Ohlin 
(1933), the greater the difference in factor endowment between a country and its trading 
partners, the stronger the trade complementarity between the two countries will be, and it will 
be easier for the two countries to carry out inter-industry trade. Therefore, the trade 
complementarity between the two countries will promote bilateral trade between the two 
countries.  

The traditional analysis indicators of trade competitiveness and complementarity 
between the two countries are based on the revealed comparative advantage index (RCA). 
The RCA was proposed by American economist Balassa (1965, 1989). It has been widely 
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used. Around the evolution of this index, many documents have been produced in the 
international academic circles (Allan & Philip, 2005; Cypher & Dietz, 1998; Hardwick, 1998; 
Hoekman, 1995; Peterson, 1988; Peterson & Barras, 1987; Srinivasan, 2004; Wu & Zhou, 
2006). It also derives other related indicators, such as the comparative advantage index (CAI), 
the trade competitiveness index (TC), the international market share (IMS), and the trade 
overlap index (TO). However, the RCA and its derivative indicators have also been criticized 
in many ways: for example, for the problems with calculation methods and cross-period 
comparison, the lack of objectivity in the prevailing intra-industry trade, and data authenticity 
being disturbed by market monopoly and government control (Liu, 2001; Lu, 2006, 2007; 
Sang & Li, 2011). As a result, many scholars began to use comprehensive evaluation systems 
in their research (Ana & Paul, 2007; Blzquez, Rodrguez, & Santiso, 2007; Martin & Michael, 
2010; Sang et al., 2014; Sang & Li, 2011; Zhang & Cui, 2011; Zhan & Jia, 2018).  

Among them, the indicators proposed by Blzquez et al. (2007) are widely recognized 
(Sang et al., 2014; Sang & Li, 2011; Zhang & Cui, 2011). They explain that by comparing the 
import and export structures of the two countries in a specific period of time, the 
competitiveness and complementarity of the two countries can also be calculated more 
intuitively. They demonstrated that in a specific period of time, if the export structure of the 
two countries was very similar, there was a great possibility of fierce competition between 
them. If the import of a particular country coincided with the export of another country, this 
ТЧНТМКЭОН ЭСКЭ ЭСО МШЮЧЭrвĶs ЭrКНО ЩШЭОЧЭТКХ аКs ХТФОХв ЭШ ТЧМrОКsО. IЧ ЭСТs sОМЭТШЧ, ЭШ КЧКХвsО 
the bilateral trade between China and the countries along the B&R from the perspective of 
import and export trade structure, we adopt the trade competitiveness coefficient and trade 
complementarity index proposed by Blzquez et al. (2007), Sang and Li (2011), and Sang et al. 
(2014) to measure the trade competitiveness and trade complementarity between China and 
the countries along the B&R.  

Objective of the Research 
The research has been purposefully carried out to study analytically the prominence of the 
SITC (Standard International Trade Classification) to identify the products for Kazakhstan to 
obtain commercial relations with its trade partners.  
 

Methodology  
The research based differentiating absolute value of import as well as export shares of 

the countries is divided by two. The displayed index is in a percentage. The level of the 
complementarity is evaluated by the range from 0 to 100 percent. The conducive 
correspondence is exposed by the range close to 100%.     

The empirical results are based on the following formula:  

TCISAB =xs A/ts WA * ms B/ t s WA  

Where xsA sЭКЧНs ПШr sСКrО ШП ТЧНЮsЭrв S ТЧ МШЮЧЭrв AĶs ОбЩШrЭ ЭШ ψ ms B is the share of 
industry s in МШЮЧЭrв ψĶs ТЦЩШrЭs ЭШ A, ts WA is the share of industry s in world imports, from 
МШЮЧЭrв AĶs ЯТОаЩШТЧЭ. 

 
 

 



StarЩЭКЮЭТsФƗs гТЧƗЭЧТsФТ ЩrКФЭТsФƗs ФШЧПОrОЧМОs “TrКЧsЩШrЭs. IгРХƯЭƯЛК. LШƧТsЭТФК ЮЧ ТЧžОЧТОrТУК – 2021” rКФsЭЮ ФrƗУЮЦs 
Proceedings of the International scientific conference Transport. Education. Logistics And Engineering –2021” 

130 

 

Empirical results  
 
Year 2005 2006 2007 2008 2009 
SITC 68 7.431805218 7.487636064 7.008329613 5.1837233 4.615663458 
SITC 67 5.470598043 4.791184657 4.802543507 4.395994686 3.19000204 
SITC 33 5.283811838 5.728586483 6.0864163 6.111732784 5.799013338 
SITC 34 0.344946709 0.867357649 1.708082974 1.463123725 2.002378237 
SITC 86 0.101284773 0.057742751 0.046491724 0.029461872 0.047455695 
SITC 71 0.082132045 0.084619039 0.061958396 0.064481967 0.053332288 
SITC 73 0.055841512 0.086166341 0.059892942 0.062108801 0.040723222 
SITC 89 0.035144051 0.018252518 0.014951225 0.017619213 0.015057131 
SITC 72 0.034073542 0.029259375 0.024267926 0.025522997 0.019758055 
SШЮrМО: AЮЭСШrĶs ШаЧ МКХМЮХКЭТШЧs based on data from World Bank  

Figure 1 Trade Complementarity Index calculation 
The results indicating a strong complementarity within the period of 2000 – 2004, exists 

between Kazakhstan and its trading partners in the following products: SITC 33 - Petroleum 
and petroleum products, SITC 67 - Iron and steel, SITC 68 – Non-ferrous metals. 
 
Year 2010 2011 2012 2013 2014 
SITC 68 4.317177165 4.226747067 3.728909409 2.972136749 3.435572775 
SITC 67 2.22792895 1.686716004 1.881924941 1.965882689 2.290321245 
SITC 33 5.242041509 4.787336752 4.715269754 4.038992638 4.828924696 
SITC 34 1.249257198 1.027804399 1.173658034 1.094337356 1.86907154 
SITC 86 0.026637743 0.013357995 0.013004476 0.014094551 0.014558761 
SITC 71 0.053942729 0.047617631 0.044094328 0.039092857 0.044572845 
SITC 73 0.035665479 0.119651868 0.137280183 0.140492631 0.031917237 
SITC 89 0.022537368 0.015257002 0.014951491 0.012709873 0.016109453 
SITC 72 0.015593031 0.010727909 0.015053289 0.013945741 0.011522591 
SШЮrМО: AЮЭСШrĶs ШаЧ МКХМЮХКЭТШЧs based on data from World Bank  

Figure 2 Trade Complementarity Index calculation 
The following period between 2005 and 2009 taken to have the estimation conducted, 

shows that the SITC sectors such as SITC 33 - Petroleum and petroleum products and SITC 
34 - Gas, natural and manufactured have a slight complementarity while sectors SITC 67 - 
Iron and steel and SITC 68 – Non-ferrous metals indicate a strong complementarity. 

 
Year 2015 2016 2017 2018 2019 
SITC 68 3.124398477 3.031854217 3.899350184 2.986077194 2.344615204 
SITC 67 1.936612925 2.137481539 2.133769152 1.306976956 1.460308132 
SITC 33 4.670273349 3.90364656 3.627672301 4.090535488 4.411232578 
SITC 34 1.315809807 1.741104056 1.540874944 1.525478261 1.676421004 
SITC 86 0.018092399 0.020412255 0.019082863 0.021038015 0.016058012 
SITC 71 0.026819785 0.044360739 0.062369069 0.065012072 0.099646012 
SITC 73 0.031314311 0.03524769 0.065347807 0.07327528 0.093275391 
SITC 89 0.011388903 0.035511287 0.158929648 0.038685701 0.03967354 
SITC 72 0.007936007 0.011993256 0.020398941 0.021055657 0.042589896 
SШЮrМО: AЮЭСШrĶs ШаЧ МКХМЮХКЭТШЧs ЛКsОН ШЧ НКЭК ПrШЦ АШrХН ψКЧФ  

Figure 3 Trade Complementarity Index calculation 



StarЩЭКЮЭТsФƗs гТЧƗЭЧТsФТ ЩrКФЭТsФƗs ФШЧПОrОЧМОs “TrКЧsЩШrЭs. IгРХƯЭƯЛК. LШƧТsЭТФК ЮЧ ТЧžОЧТОrТУК – 2021” rКФsЭЮ ФrƗУЮЦs 
Proceedings of the International scientific conference Transport. Education. Logistics And Engineering –2021” 

131 

 

The final five years utilized in TCI estimation obviously show that the sectors of SITC 
33 - Petroleum and petroleum products and SITC 68 – Non-ferrous metals have a strong 
complementarity while SITC 67 - Iron and steel and SITC 34 - Gas, natural and manufactured 
have a slight complementarity.  
 

Conclusion  
The promulgated TCI (Trade Complementarity Index) has made it feasible to evaluate 

the scenarios of propitious prospects of a successful commerce to advance Kazakhstan trade 
relations. In accord with the outcome gained after having conducted the estimation based on 
SITC sectors within the period of 15 years, it has been perceived that the following goods, 
namely petroleum, gas, iron, steel and non-ferrous metals possess the utmost importance in 
expansion of trade relations.    
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 Abstract 

This paper is devoted to important issues of strength determination and prediction of 
destructive processes of composites; these issues enable determining the limits of safe use of  
a product and to recognize when limits are reached. Study the distribution function of 
composite and its components. Developed model that is presented in this paper enables to 
describe not only the predictable strength of unidirectional composites, but also the character 
of the destruction, taking into account the fiber stress and/or ultimate strain distribution.  

 
1.Introducation 
Advanced composites may be described as layers, or plies, or high-strength fibers 

embedded in matrix of plastic resin. The advanced composite materials on the 757 and 767 
airplanes consist mostly of graphite or aramid (Kevlar) fibers, woven into a fabric form and 
pre-impregnated with a partly-cured resin. Wing leading and trailing edge panels, control 
surfaces, and wing-to-body fairings are constructed in this way. Panel edge bands and control 
surface spar and rib chords are constructed from laminate materials with no core. The best-
known technological innovation aboard the A380 is Glare (glass-fiber reinforced aluminum) 
composite material, which will be used for much of the upper fuselage skins. Glare offers 15-
30% weight savings over aluminum and boasted excellent fatigue properties. Altogether the 
A380-800 will incorporate 27 Glare panels covering a total area of 469m2. Although 
composite materials will account for some 16% by weight of the A380 airframe, saving about 
15 tonnes over the weight of an equivalent all-metal structure (total empty aircraft weight will 
be around 280 tonnes), composite content could have been greater still had cost not been a 
limiting factor.  

2.Experimental data processing 
In order to study the distribution function of composite items a special tests were made.  

The values of 64 carbon-fiber strand strengths and 64 special 10-strand specimen strengths 
were obtained. (Every specimen was made of 10 strands). Then the test of 14 composite 
specimens was created. 

Table 1. 

Results of tests of static strength 

  1 strand  10 strands  Specimens  
1 448.3 297.2 317.1 
2 454.2 316.9 323.9 
3 484.6 347.3 339.7 
4 490.5 350.2 341.3 
5 496.4 350.2 346.2 
6 496.4 358.1 347 
7 509.2 370.8 348.1 
8 514 371.8 356.9 
9 519.9 375.7 361.1 
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10 523.9 383.6 361.4 
11 524.8 383.6 368.1 
12 529.7 386.5 378.9 
13 530.7 389.4 391 
14 571.9 414.9 396.5 
15 574.9 420.8   
… … …  
55 794.6 568.9   
56 799.5 577.8   
57 799.5 586.6   
58 802.5 596.4   
59 808.3 600.4   
60 860.3 655.7   
61 868.2 680.8   
62 877.9 688.7   
63 886.8 719   
64 869.2 774.0  

 
At every step of development of complex composite material (from fiber to strands, 

from strands to film and then to multi-layer composite) we see the change of strength 
probability distribution function parameters: mean strength decreases, standard deviation 
decreases also. In figures 1 the classical probability plots for static strength of   composite and 
its components are shown.   

TСО ЦКТЧ ТНОК ШП DКЧТОХsĶs ЦШНОХ Тs ЮЧТПШrЦ НТsЭrТЛЮЭТШЧ ШП ЭОЧsТШЧ ХШКНs ЛОЭаООЧ 
parallel unbroken items (strands or fibers). Suppose that initial items are strands. Before the 
test there are n parallel strands and at the tension load s (per one strand) the expected part of 
destroyed strands will be equal to F(s), where F(.) is a cumulative distribution function of a 
strand strength. Then the expected strength of bundle of n strands, destruction load, is equal to 

 F(s)sns
s

b  1max      (1) 

 

6& 

 

 

 

 

 

 

 

 
 
 

Fig.1. The normal plot for static strength of ɚ- specimens (structure:0-6/+-45-4/90-3), 
ɛ – 10 strands; ɜ – 1 strand, ɝ, ɞ – fibers ɉȺɇ; ɟ – fiber   ɋɉȺɇ. 



StarЩЭКЮЭТsФƗs гТЧƗЭЧТsФТ ЩrКФЭТsФƗs ФШЧПОrОЧМОs “TrКЧsЩШrЭs. IгРХƯЭƯЛК. LШƧТsЭТФК ЮЧ ТЧžОЧТОrТУК – 2021” rКФsЭЮ ФrƗУЮЦs 
Proceedings of the International scientific conference Transport. Education. Logistics And Engineering –2021” 

134 

 

Later on we put here n = 1, then we can consider the value s as the stress in parallel 
unbroken strands and sb as the mean breaking nominal strength. The main result of Daniels is 
ПШrЦЮХКЭОН ТЧ ПШХХШаТЧР аКв: “ IП КХХ ЭСО ПТЛОrs СКЯО ЭСО sКЦО ХШКН-tension curve and b(s) is 
probability of failure of one fiber under load s   and  (1-b(s)) converges to 0 faster than 1/s, 
then the strength  s of strand of enough larger numbern  of fibers has normal distribution with 
expectation value. 

)](1[ rrr sbsnS  ,      (2) 

Standard deviation  

)](1[)( rrr sbsbns  ,     (3) 

Where sr corresponds to maximum of:  

)](1[ sbs  ”.       (4) 

So the mean strength is defined by formula: 
 

)](1[ rrr sbsS  ,      (5) 
 
and its standard deviation by formula: 

 

nsbsbs rrr /)](1[)(  .    (6) 

 
In previous section we have chosen the lognormal distribution as the most appropriate 

for the static strength distribution of composite components.  In this case we are interested in 
studying the function:  

))/))((log(1()( 100  xxxy ,    (7) 

where )(0  - is normal standard distribution function.  

 

3. Statistical Model  
The process of destruction of a composite under the influence of load and the influence of 

various operating factors is considered as a sequential accumulation of damage [1,2]. At the 
very beginning, damage to the components inside the elementary volume (destruction of 
individual fibers, bundles), cracking of the matrix and the development of nidus of micro-
destruction to avalanche development and the formation of macrocracks are observed. The 
model describes the phenomenon observed during processing of experimental data that the 
strength of fibers, fiber bundles, microplastics, samples, respectively, decreases with 
increasing complexity of the structure. A bundle of fibers immersed in resin is presented as a 
microplastic, in which there is already some kind of styling, redistribution of the load and 
joint work of the fibers. A microsample is understood as a limited number of strands with a 
matrix having a regular packing. 

It is accepted that: 

f  > strand >  mikroplastika >   mikrospecimen    (8) 

 f  >  strand  > mikroplastika >  mikrospecimen.   (9) 
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Based on the statistical characteristics of the physical and mechanical properties (PMP) 
of reinforcing fibers, the destruction of reinforced plastic under tensile load by successive 
fragmentation of the fibers (bundle) to the formation of a critical length that is not capable of 
transmitting normal stresses due to shear failure of the matrix is described as: 

The model assumes that: 

1) the composite material consists of fibers processed into bundles (bundles) and matrices, 
monolithically interconnected. 

2) fibers (bundles) have random PMP, with randomly distributed defects; 

3) the deformation in the section is the same in all components, the stresses in the matrix are 
less than the stresses in the bundles, and the shear deformations in the bundles are negligible 
in comparison with the shear deformations in the matrix; 

4) near the internal break of a fiber (bundle) in the composition, the axial load perceived by it 
is transferred to neighboring fibers (bundles) due to shear forces in the matrix; 

5) the accumulation of accidental damage to the material leads to the emergence of a 
sufficient number of non-working sections of fibers (bundles) throughout the volume and the 
formation of a weak section, which leads to destruction as a whole; 

6) the concept of a critical elementary volume is used, which is responsible for the 
destruction; 

7) It is assumed that the process of destruction proceeds in the same way both in a bundle 
with resin and in a unidirectional composite consisting of bundles. 

The composite is presented, consisting of a large number of elementary volumes, in 
which there are structural elements with individual PSP (Fig. 2). In the bundle, the fibers also 
have different FMSs, respectively, different loading, and their destruction occurs randomly 
throughout the entire volume (Fig. 3). 

microspecimen 

                                                                       

 

 

 

                        fiber               the matrix              bundles                                          

Fig. 2. Fiber bundles immersed in a matrix 

A zone is gradually formed in which, when the critical number of fibers is destroyed, 
the elementary volume and, accordingly, the bundles as a whole are destroyed. According to 
the individual characteristics of monofilaments obtained from experiments or modeled 
according to the statistical characteristics of the PMP, the strength of the bundle is calculated 
by the formula: 
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F() = 1 - exp (-  L  ),    (10) 

where:  and   are the parameters of the Weibull distribution; L is the fiber length. 

If there are experimental data on the strength of microplastics, then they are used to 
determine the strength of a bundle (microplastic), a unidirectional composite. When loaded, 
many harness failures can occur. The place of destruction is allocated randomly in the place 
of the least strong elementary volume, which is defined as the critical zone of destruction 

 

Elementary destruction volume 

                                                          destroyed 

                                                         

 A                                                                     

                                                                 bundles                 

         A - A bundles  

                                   destroyed bundles      

 ̥атрица ̥атр         matrix  

                                              

                                  crac microplastic 

Fig. 3. Unidirectional layer and microplastic 

In the event of a rupture, the redistribution of loads occurs at the critical length of the 
bundle. Figure 4. shows the diagrams of redistribution of the load through the shear stresses 
on the adjacent fiber (bundle), and the inclusion of the fiber in operation, on Lcr. 

a. destruction of the bundle 

b 

 

                                                                 b.   diagrams of changes in stresses   and    

                                              break point      

                                                    

  

 

b  

Fig. 4. Critical destruction zone 
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The matrix redistributes the load between the fibers (bundles) at the critical length Lcr, 
calculated using the Rosen model [1]: 

Lкр = df 
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where: Lcr - critical ineffective length;  -  is the relative loading level at which the 
fiber is considered included in the work (0.97);  Df is the fiber diameter; Ef  is the elastic 
modulus of the fiber;   Gm - matrix shift modulus;   Vf is the filling factor. 

The critical length Lcr is calculated taking into account the time and temperature 
patterns of deformation of the matrix and fiber, resin and bundle through the PMP 
components. [2] When the bundle or the fiber itself breaks in the bundle, in the composite, it 
does not fail completely, but only its ends closest to the rupture are unloaded. The remaining 
parts of the fiber or bundle are loaded again and can be split several times until the final fiber 
length reaches Lcr, on which the matrix can no longer load the adjacent fiber (bundle) by 
means of shear stresses. 

In the calculations, it is possible to take into account the change in strength under the 
influence of temperature, moisture, time and other environmental factors, according to 
empirical formulas compiled on the basis of processing experimental data. If the maximum 
stress exceeds the limiting one, then the fracture process will not stop until the sample is 
destroyed. If it is less than the limit, then the sample retains its bearing capacity. The process 
will continue with increasing load until the ultimate strength is exceeded in any bundle. When 
modeling the fracture process, a step-by-step increase in stress leads to a repeated 
redistribution of local stresses in the bundle or fiber. If destruction does not occur yet, then we 
increase the load again until the destruction of the weak elementary volume occurs [3]. If two 
or more bundle collapse side by side at the same time, then there is a high probability that 
catastrophic destruction will begin. 

 
Conclusion: sequential application of the proposed sequence of strength of the bundle, 

unidirectional sample, taking into account the change in PMP under the influence of 
temperature, moisture, aging time, etc. 
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Abstract 
Electric Propulsion Thrusters (EPT) - rocket engine, the principle of which operation is 

based on the conversion of electrical energy into kinetic energy of particles. Today, there is a 
wide variety of electric propulsion thrusters, since they are developed based on various 
scientific and technical principles and differ in a huge variety. The EPT classification has not 
been established yet. In the scientific literature, there are various systems that use various 
features of an EPT for classification. We think these classifications of EPT are rather unclear. 
In this article, the authors propose their own classification system for electric propulsion, 
obtained on the basis of the analysis. It is proposed to classify the EPT according to the 
prevailing mechanism of particle acceleration. Then the electric propulsion, in which the 
operational processes differ in principle, can be divided into 3 classes. 

 
Ⱥɧɧɨɬɚɰɢɹ 
ɗɥɟɤɬɪɢ́ɱɟɫɤɢɣ ɪɚɤɟ́ɬɧɵɣ ɞɜɢ́ɝɚɬɟɥɶ (ɗɊȾ) — ɪɚɤɟɬɧɵɣ ɞɜɢɝɚɬɟɥɶ, ɩɪɢɧɰɢɩ 

ɪɚɛɨɬɵ ɤɨɬɨɪɨɝɨ ɨɫɧɨɜɚɧ ɧɚ ɩɪɟɨɛɪɚɡɨɜɚɧɢɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɤɢɧɟɬɢɱɟɫɤɭɸ 
ɷɧɟɪɝɢɸ ɱɚɫɬɢɰ. ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɫɭɳɟɫɬɜɭɟɬ ɛɨɥɶɲɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɗɊȾ, 
ɩɨɫɤɨɥɶɤɭ ɨɧɢ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɪɚɡɥɢɱɧɵɯ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɩɪɢɧɰɢɩɨɜ ɢ 
ɨɬɥɢɱɚɸɬɫɹ ɨɝɪɨɦɧɵɦ ɪɚɡɧɨɨɛɪɚɡɢɟɦ. ɂ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɗɊȾ ɧɟ ɭɫɬɨɹɥɚɫɶ ɢ ɧɚ 
ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ.  ȼ ɧɚɭɱɧɨɣ ɥɢɬɟɪɚɬɭɪɟ ɜɫɬɪɟɱɚɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɫɢɫɬɟɦɵ, 
ɢɫɩɨɥɶɡɭɸɳɢɟ ɞɥɹ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɪɚɡɥɢɱɧɵɟ ɩɪɢɡɧɚɤɢ ɗɊȾ. ɇɚɦ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɷɬɢ 
ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɗɊȾ ɞɨɫɬɚɬɨɱɧɨ ɧɟɹɫɧɵɦɢ. ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɚɜɬɨɪɵ ɩɪɟɞɥɚɝɚɸɬ ɫɜɨɸ 
ɫɢɫɬɟɦɭ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɗɊȾ, ɩɨɥɭɱɟɧɧɭɸ ɧɚ ɨɫɧɨɜɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ. 
ɉɪɟɞɥɚɝɚɟɬɫɹ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ ɗɊȾ ɩɨ ɩɪɟɨɛɥɚɞɚɸɳɟɦɭ ɦɟɯɚɧɢɡɦɭ ɭɫɤɨɪɟɧɢɹ 
ɱɚɫɬɢɰ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɪɚɡɞɟɥɢɬɶ ɗɊȾ, ɪɚɛɨɱɢɟ ɩɪɨɰɟɫɫɵ ɜ ɤɨɬɨɪɵɯ ɪɚɡɥɢɱɚɸɬɫɹ 
ɩɪɢɧɰɢɩɢɚɥɶɧɵɦ ɨɛɪɚɡɨɦ, ɧɚ 3 ɤɥɚɫɫɚ. 

 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɪɚɤɟɬɧɵɣ ɞɜɢɝɚɬɟɥɟɶ, ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ, 

ɭɫɤɨɪɟɧɢɹ ɱɚɫɬɢɰ, ɫɢɥɚ ɬɹɝɢ, ɭɞɟɥɶɧɵɣ ɢɦɩɭɥɶɫ.     
 
Keywords: electric propulsion thruster, electric rocket engine, thermal power, particles 

acceleration, thrust, specific impulse    

 

1. Introduction  
ɋ ɧɚɱɚɥɚ ɤɨɫɦɢɱɟɫɤɨɣ ɷɪɵ ɢ ɞɨ ɧɚɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ ɞɥɹ ɫɬɚɪɬɚ ɫ ɩɨɜɟɪɯɧɨɫɬɢ 

ɩɥɚɧɟɬɵ ɢ ɩɪɟɨɞɨɥɟɧɢɹ ɝɪɚɜɢɬɚɰɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɜɢɝɚɬɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ ɧɚ ɨɫɧɨɜɟ 
ɯɢɦɢɱɟɫɤɢɯ ɪɚɤɟɬɧɵɯ ɞɜɢɝɚɬɟɥɟɣ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɷɧɟɪɝɢɸ ɪɚɫɲɢɪɟɧɢɹ ɝɚɡɨɜ, 
ɹɜɥɹɸɳɢɯɫɹ ɩɪɨɞɭɤɬɚɦɢ ɝɨɪɟɧɢɹ ɪɚɤɟɬɧɨɝɨ ɬɨɩɥɢɜɚ. Ɉɞɧɚɤɨ ɭɠɟ ɜ ɧɚɱɚɥɟ ɪɚɡɜɢɬɢɹ 
ɪɚɤɟɬɧɨɣ ɬɟɯɧɢɤɢ ɜɨɡɧɢɤɥɚ ɢɞɟɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɭɫɤɨɪɟɧɢɹ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɜ 
ɪɟɚɤɬɢɜɧɵɯ ɞɜɢɝɚɬɟɥɹɯ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ. ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɪɚɤɟɬɧɵɟ ɞɜɢɝɚɬɟɥɹ 
ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɱɪɟɡɜɵɱɚɣɧɨ ɝɢɛɤɢɟ ɫɢɫɬɟɦɵ, ɪɚɛɨɱɢɟ ɩɪɨɰɟɫɫɵ ɜ ɤɨɬɨɪɵɯ ɜɟɫɶɦɚ 
ɱɭɜɫɬɜɢɬɟɥɶɧɵ Ɋɚɡɞɟɥɟɧɢɟ ɜ ɗɊȾ ɢɫɬɨɱɧɢɤɚ ɷɧɟɪɝɢɢ ɢ ɪɚɛɨɱɟɝɨ ɜɟɳɟɫɬɜɚ ɩɨɡɜɨɥɹɟɬ 
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ɩɪɟɨɞɨɥɟɬɶ ɨɝɪɚɧɢɱɟɧɢɟ, ɩɪɢɫɭɳɟɟ ɯɢɦɢɱɟɫɤɢɦ ɞɜɢɝɚɬɟɥɹɦ, - ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɜɵɫɨɤɭɸ 
ɫɤɨɪɨɫɬɶ ɢɫɬɟɱɟɧɢɹ ɪɚɛɨɱɟɝɨ ɬɟɥɚ. ȼ ɗɊȾ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɨɫɬɚɜɥɟɧɧɨɣ ɤɨɧɤɪɟɬɧɨɣ ɡɚɞɚɱɢ ɦɨɝɭɬ ɩɨ-ɪɚɡɧɨɦɭ ɫɨɱɟɬɚɬɶɫɹ ɪɚɡɥɢɱɧɵɟ ɦɟɯɚɧɢɡɦɵ 
ɭɫɤɨɪɟɧɢɹ ɪɚɛɨɱɟɝɨ ɬɟɥɚ. ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɫɭɳɟɫɬɜɭɟɬ ɛɨɥɶɲɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɗɊȾ, 
ɩɨɫɤɨɥɶɤɭ ɨɧɢ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɪɚɡɥɢɱɧɵɯ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɩɪɢɧɰɢɩɨɜ. 
Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɗɊȾ ɧɟ ɭɫɬɨɹɥɚɫɶ ɢ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ. ȼ ɥɢɬɟɪɚɬɭɪɟ ɜɫɬɪɟɱɚɸɬɫɹ 
ɪɚɡɥɢɱɧɵɟ ɫɢɫɬɟɦɵ, ɢɫɩɨɥɶɡɭɸɳɢɟ ɞɥɹ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɪɚɡɥɢɱɧɵɟ ɩɪɢɡɧɚɤɢ ɗɊȾ. 
ɐɟɥɶɸ ɞɚɧɧɨɣ ɫɬɚɬɶɢ ɩɪɟɞɫɬɚɜɬɶ ɪɚɡɪɚɛɨɬɚɧɧɣɸ ɚɜɬɨɪɚɦɢ ɭɩɪɨɳɟɧɧɭɸ ɫɢɫɬɟɦɭ 
ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɗɊȾ, ɱɬɨ ɩɨɦɨɠɟɬ ɥɭɱɲɟ ɨɪɢɟɧɬɢɪɨɜɚɬɶɫɹ ɜ ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɟ.  

 
2. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɩɨ ɩɪɢɧɰɢɩɭ ɫɨɡɞɚɧɢɹ ɫɢɥɵ ɪɟɚɤɬɢɜɧɨɣ ɬɹɝɢ ɗɊȾ 
ɉɨ ɩɪɢɧɰɢɩɭ ɫɨɡɞɚɧɢɹ ɫɢɥɵ ɪɟɚɤɬɢɜɧɨɣ ɬɹɝɢ ɗɊȾ ɞɟɥɹɬɫɹ ɧɚ ɞɜɟ ɝɪɭɩɩɵ Д1Ж. 
Ʉ ɩɟɪɜɨɣ ɝɪɭɩɩɟ ɨɬɧɨɫɹɬɫɹ ɗɊȾ ɫ ɫɨɡɞɚɧɢɟɦ ɫɢɥɵ ɪɟɚɤɬɢɜɧɨɣ ɬɹɝɢ, ɤɚɤ ɪɟɚɤɰɢɢ 

ɧɚ ɫɢɥɭ «ɨɬɛɪɚɫɵɜɚɧɢɹ» - ɢɫɬɟɱɟɧɢɹ ɫɬɪɭɢ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɪɚɛɨɱɟɝɨ ɬɟɥɚ, 
ɪɚɫɲɢɪɹɸɳɟɝɨɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɬɟɩɥɨɜɨɝɨ ɞɟɣɫɬɜɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɪɚɡɪɹɞɚ.  ȼ 
ɧɟɤɨɬɨɪɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ ɞɜɢɝɚɬɟɥɟɣ ɝɚɡɢɮɢɤɚɰɢɹ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɬɚɤɠɟ ɩɪɨɢɫɯɨɞɢɬ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɞɟɣɫɬɜɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɪɚɡɪɹɞɚ. Ɋɚɛɨɱɟɟ ɬɟɥɨ ɜ ɬɚɤɢɯ ɞɜɢɝɚɬɟɥɹɯ 
ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ ɤɜɚɡɢɫɬɚɰɢɨɧɚɪɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɢ ɧɟɣɬɪɚɥɶɧɨɣ ɩɥɚɡɦɵ. 

Ʉɨ ɜɬɨɪɨɣ ɝɪɭɩɩɟ ɨɬɧɨɫɹɬɫɹ ɗɊȾ ɫ ɫɨɡɞɚɧɢɟɦ ɫɢɥɵ ɪɟɚɤɬɢɜɧɨɣ ɬɹɝɢ, ɤɚɤ ɪɟɚɤɰɢɢ 
ɧɚ ɫɢɥɭ «ɨɬɛɪɚɫɵɜɚɧɢɹ» ɢɨɧɨɜ ɪɚɛɨɱɟɝɨ ɬɟɥɚ, ɩɨɥɭɱɚɟɦɭɸ ɩɭɬɟɦ ɢɨɧɢɡɚɰɢɢ ɪɚɛɨɱɟɝɨ 
ɬɟɥɚ, ɞɚɥɶɧɟɣɲɟɝɨ ɭɫɤɨɪɟɧɢɹ ɢɨɧɨɜ ɢ ɜɵɛɪɨɫɚ ɢɯ ɡɚ ɩɪɟɞɟɥɵ ɡɨɧɵ ɭɫɤɨɪɟɧɢɹ (ɡɚ 
ɩɪɟɞɟɥɵ ɞɜɢɝɚɬɟɥɹ). Ⱦɥɹ ɞɜɢɝɚɬɟɥɟɣ ɷɬɨɣ ɝɪɭɩɩɵ ɯɚɪɚɤɬɟɪɧɨ, ɱɬɨ ɩɥɚɡɦɚ ɜ ɞɜɢɝɚɬɟɥɟ ɧɟ 
ɧɚɯɨɞɢɬɫɹ ɜ ɤɜɚɡɢɧɟɣɬɪɚɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɬɚɤ ɤɚɤ ɜ ɤɚɱɟɫɬɜɟ ɦɟɯɚɧɢɡɦɚ ɭɫɤɨɪɟɧɢɹ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɯɚɧɢɡɦ ɭɫɤɨɪɟɧɢɹ ɬɹɠɟɥɵɯ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɢɨɧɨɜ ɪɚɛɨɱɟɝɨ ɬɟɥɚ, ɤɪɨɦɟ 
ɬɨɝɨ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɤɨɧɫɬɪɭɤɰɢɣ ɞɜɢɝɚɬɟɥɟɣ ɷɥɟɤɬɪɨɧɵ ɩɥɚɡɦɵ ɡɚɞɟɪɠɢɜɚɸɬɫɹ ɜ 
ɢɫɬɨɱɧɢɤɟ ɩɥɚɡɦɵ, ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɩɟɪɟɜɨɞɹɬɫɹ ɧɚ ɡɚɦɤɧɭɬɵɟ ɤɪɭɝɨɜɵɟ 
ɢɥɢ ɫɩɢɪɚɥɶɧɵɟ ɬɪɚɟɤɬɨɪɢɢ ɞɜɢɠɟɧɢɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɨɛɴɟɦɧɚɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ ɷɥɟɤɬɪɨɧɨɜ ɜ ɢɫɬɨɱɧɢɤɟ ɩɥɚɡɦɵ, ɩɪɢ ɷɬɨɦ ɜɟɪɨɹɬɧɨɫɬɶ ɫɬɨɥɤɧɨɜɟɧɢɹ 
ɷɥɟɤɬɪɨɧɚ ɫ ɧɟɣɬɪɚɥɶɧɵɦ ɚɬɨɦɨɦ ɢ ɢɨɧɢɡɚɰɢɢ ɷɬɨɝɨ ɚɬɨɦɚ ɷɥɟɤɬɪɨɧɧɵɦ ɭɞɚɪɨɦ 
ɫɭɳɟɫɬɜɟɧɧɨ ɜɨɡɪɚɫɬɚɟɬ. ɗɬɨɬ ɦɟɯɚɧɢɡɦ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɫɬɟɩɟɧɢ 
ɢɨɧɢɡɚɰɢɢ ɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢɨɧɨɜ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɜ ɩɥɚɡɦɟ. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɧɚ ɤɨɪɩɭɫɟ 
ɞɜɢɝɚɬɟɥɹ ɧɟ ɧɚɤɚɩɥɢɜɚɥɫɹ ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɡɚɪɹɞ ɜɵɯɨɞɹɳɭɸ ɢɡ ɞɜɢɝɚɬɟɥɹ 
ɢɨɧɢɡɢɪɨɜɚɧɧɭɸ ɩɥɚɡɦɭ, ɧɟɣɬɪɚɥɢɡɭɸɬ ɩɭɬɟɦ ɟɟ ɨɛɥɭɱɟɧɢɹ ɩɨɬɨɤɨɦ ɷɥɟɤɬɪɨɧɨɜ, 
ɢɫɬɟɤɚɸɳɢɯ ɢɡ ɤɚɬɨɞɨɜ-ɧɟɣɬɪɚɥɢɡɚɬɨɪɨɜ. ȼɬɨɪɚɹ ɝɪɭɩɩɚ ɗɊȾ ɬɚɤɠɟ ɧɨɫɢɬ ɧɚɡɜɚɧɢɟ 
ɢɨɧɧɨ-ɩɥɚɡɦɟɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ (ɂɉȾ).  

 
3. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɗɊȾ, ɩɪɟɞɥɨɠɟɧɧɚɹ “EХОМЭЫТМ PЫШЩЮХЬТШЧ IЧЧШЯКЭТШЧ & 

CШЦЩОЭТЭТЯОЧОЬЬ” (EPIC) ЩЫШУОМЭ 
 ɇɚɢɛɨɥɟɟ ɩɨɥɧɨ ɨɬɪɚɠɚɸɳɟɣ ɫɨɜɪɟɦɟɧɧɵɣ ȿɜɪɨɩɟɣɫɤɢɣ ɭɪɨɜɟɧɶ ɢ ɫɨɫɬɨɹɧɢɟ ɜ 

ɨɛɥɚɫɬɢ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɪɚɡɪɚɛɨɬɤɢ ɗɊȾ ɹɜɥɹɟɬɫɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ, ɩɪɟɞɥɨɠɟɧɧɚɹ ɜ 
ɪɚɦɤɚɯ “Electric Propulsion Innovation & Competitiveness” (EPIC) project [2]. ɗɬɚ 
ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɨɫɧɨɜɚɧɚ ɧɚ ɞɟɥɟɧɢɢ ɩɨ ɩɪɢɧɰɢɩɭ ɞɟɣɫɬɜɢɹ ɢ ɝɥɚɜɧɵɦ ɷɥɟɦɟɧɬɚɦ 
ɭɫɬɪɨɣɫɬɜɚ ɞɜɢɝɚɬɟɥɹ. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɗɊȾ ɜɤɥɸɱɚɟɬ 11 ɨɫɧɨɜɧɵɯ ɬɢɩɨɜ ɞɜɢɝɚɬɟɥɟɣ 
Д3Ж. Ɋɚɫɫɦɨɬɪɢɦ ɩɨɞɪɨɛɧɟɟ ɞɚɧɧɭɸ ɤɥɚɫɫɢɮɢɤɚɰɢɸ. 

Gridded Ion Engine (GIE) ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ ɤɨɦɛɢɧɚɰɢɸ ɢɫɬɨɱɧɢɤɚ ɢɨɧɨɜ 
ɢ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɭɫɤɨɪɢɬɟɥɹ ɢɨɧɨɜ ɜ ɜɢɞɟ ɫɢɫɬɟɦɵ ɫɟɬɨɤ, ɢɦɟɸɳɢɯ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɭɜɟɥɢɱɢɜɚɸɳɢɣɫɹ ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɭɫɤɨɪɢɬɟɥɶɧɵɣ ɩɨɬɟɧɰɢɚɥ. 
Ⱦɜɢɝɚɬɟɥɢ ɷɬɨɣ ɫɯɟɦɵ ɢɫɬɨɪɢɱɟɫɤɢ ɛɵɥɢ ɢɫɩɵɬɚɧɵ ɩɟɪɜɵɦɢ ɜ ɪɚɦɤɚɯ ɷɤɫɩɟɪɢɦɟɧɬɚ 
NASA SERT-1 ОбЩОrТЦОЧЭ (SЩКМО EХОМЭrТМ RШМФОЭ TОsЭ) Д4Ж. ɇɚɢɛɨɥɶɲɢɟ ɩɪɚɤɬɢɱɟɫɤɢɟ 
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ɞɨɫɬɢɠɟɧɢɹ ɜ ɨɛɥɚɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɗɊȾ ɬɚɤɠɟ ɫɜɹɡɚɧɵ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɞɜɢɝɚɬɟɥɟɣ 
ɞɚɧɧɨɝɨ ɬɢɩɚ ДηЖ.  ɍ ɥɭɱɲɢɯ ɨɛɪɚɡɰɨɜ ɫɟɪɢɣɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ȿɜɪɨɩɟɣɫɤɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɭɞɟɥɶɧɵɣ ɢɦɩɭɥɶɫ ɫɨɫɬɚɜɥɹɟɬ 3300 ɫ, ɚ ɬɹɝɚ 2η ɦɇ. ɇɚ ɨɛɪɚɡɰɚɯ, 
ɧɚɯɨɞɹɳɢɯɫɹ ɧɚ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɵɯ ɢɫɩɵɬɚɧɢɹɯ ɧɚ ɨɪɛɢɬɟ ɞɨɫɬɢɝɧɭɬ ɭɞɟɥɶɧɵɣ 
ɢɦɩɭɥɶɫ 4η00 ɫ (TRL7), ɚ ɬɹɝɚ 230 ɦɇ. ȼ ɪɚɡɪɚɛɨɬɤɟ ɧɚɯɨɞɢɬɫɹ ɩɟɪɫɩɟɤɬɢɜɧɵɣ 
ɞɜɢɝɚɬɟɥɶ ɫ ɭɞɟɥɶɧɵɦ ɢɦɩɭɥɶɫɨɦ η000 — 10000 ɫ ɢ ɪɚɫɱɟɬɧɨɣ ɬɹɝɨɣ 400 ɦɇ ДθЖ. 

Hall Effect Thruster (HET) ɩɨɧɢɦɚɸɬɫɹ ɞɜɢɝɚɬɟɥɢ, ɢɫɩɨɥɶɡɭɸɳɢɟ ɜɡɚɢɦɧɨɟ 
ɞɟɣɫɬɜɢɟ ɩɟɪɟɤɪɟɫɬɧɵɯ ɨɫɟɜɨɝɨ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɢ ɪɚɞɢɚɥɶɧɨɝɨ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɟɣ ɧɚ 
ɪɚɛɨɱɟɟ ɬɟɥɨ. Ɍɚɤɨɣ ɩɨɞɯɨɞ ɩɨɡɜɨɥɹɟɬ, ɜɨ-ɩɟɪɜɵɯ, «ɡɚɩɟɪɟɬɶ» ɷɥɟɤɬɪɨɧɵ ɜ ɦɚɝɧɢɬɧɨɣ 
ɥɨɜɭɲɤɟ ɢ ɡɚɫɬɚɜɢɬɶ ɢɯ ɞɜɢɝɚɬɶɫɹ ɩɨ ɤɨɥɶɰɟɜɨɣ ɬɪɚɟɤɬɨɪɢɢ, ɫɨɜɟɪɲɚɹ ɦɧɨɝɨɤɪɚɬɧɵɟ 
ɫɨɭɞɚɪɟɧɢɹ ɫ ɚɬɨɦɚɦɢ ɪɚɛɨɱɟɝɨ ɬɟɥɚ (ɝɚɡɚ), ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɞɨɛɢɬɶɫɹ ɛɨɥɟɟ ɜɵɫɨɤɨɣ 
ɫɬɟɩɟɧɢ ɢɨɧɢɡɚɰɢɢ ɝɚɡɚ, ɱɟɦ ɜ ɞɪɭɝɢɯ ɬɢɩɚɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɪɚɤɟɬɧɵɯ ɞɜɢɝɚɬɟɥɟɣ 
ɢɫɩɨɥɶɡɭɸɳɢɯ, ɧɚɩɪɢɦɟɪ, ɢɨɧɧɵɟ ɢɫɬɨɱɧɢɤɢ ɫ ɷɥɟɤɬɪɨɧɧɵɦ ɭɞɚɪɨɦ ɢ 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɦ ɭɫɤɨɪɟɧɢɟɦ ɢɨɧɨɜ. ȼɨ-ɜɬɨɪɵɯ, ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɩɨɥɟ, ɫɨɡɞɚɜɚɟɦɨɟ ɡɚ 
ɫɱɟɬ ɷɮɮɟɤɬɚ ɏɨɥɥɚ ɢ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɟ ɦɚɝɧɢɬɧɨɦɭ ɢ ɨɫɟɜɨɦɭ ɭɫɤɨɪɹɸɳɟɦɭ 
ɷɥɟɤɬɪɢɱɟɫɤɨɦɭ ɩɨɥɹɦ, ɨɛɪɚɡɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɭɫɤɨɪɢɬɟɥɶ ɢɨɧɨɜ, 
ɤɨɬɨɪɵɣ ɭɫɢɥɢɜɚɟɬ ɞɟɣɫɬɜɢɟ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɭɫɤɨɪɢɬɟɥɹ   [7]. ɍ ɥɭɱɲɢɯ 
ɨɛɪɚɡɰɨɜ ɫɟɪɢɣɧɵɯ Hall thrusters ȿɜɪɨɩɟɣɫɤɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɭɞɟɥɶɧɵɣ ɢɦɩɭɥɶɫ 
ɫɨɫɬɚɜɥɹɟɬ 2020 ɫ, ɚ ɬɹɝɚ 290 ɦɇ ДθЖ. 

High Efficiency Multistage Plasma Thruster (HEMPT) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɧɟɫɤɨɥɶɤɨ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɨɟɞɢɧɟɧɧɵɯ ɢɨɧɧɵɯ ɭɫɤɨɪɢɬɟɥɟɣ. Ɂɚ ɫɱɟɬ ɤɨɧɫɬɪɭɤɰɢɢ 
ɦɚɝɧɢɬɧɨɣ ɫɢɫɬɟɦɵ, ɡɚɢɦɫɬɜɨɜɚɧɧɨɣ ɨɬ ɥɚɦɩɵ ɛɟɝɭɳɟɣ ɜɨɥɧɵ ɢ ɫɨɡɞɚɸɳɟɣ 
ɨɪɢɝɢɧɚɥɶɧɭɸ ɝɟɨɦɟɬɪɢɸ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ, «ɫɠɢɦɚɸɳɭɸ» ɩɭɱɨɤ ɩɥɚɡɦɵ ɜɞɨɥɶ ɨɫɢ 
ɞɜɢɝɚɬɟɥɹ, ɩɥɚɡɦɚ ɜ ɝɨɪɚɡɞɨ ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫɨ ɫɬɟɧɤɚɦɢ 
ɭɫɤɨɪɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɫɨɤɪɚɳɚɟɬ ɢɯ ɷɪɨɡɢɸ ɢ ɭɜɟɥɢɱɢɜɚɟɬ 
ɠɢɡɧɟɧɧɵɣ ɰɢɤɥ ɞɜɢɝɚɬɟɥɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɷɬɨɦ ɞɜɢɝɚɬɟɥɟ ɞɥɹ ɭɫɤɨɪɟɧɢɹ ɢɨɧɧɨɝɨ ɩɭɱɤɚ 
ɩɪɢɦɟɧɟɧɨ ɧɟ ɨɞɧɨ, ɚ ɧɟɫɤɨɥɶɤɨ «ɷɥɟɤɬɪɨɧɧɵɯ ɤɨɥɟɰ» «ɡɚɩɢɬɚɧɧɵɯ» ɬɨɤɨɦ, ɱɬɨ 
ɩɨɜɵɲɚɟɬ ɫɬɟɩɟɧɶ ɢɨɧɢɡɚɰɢɢ ɢ ɫɨɡɞɚɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɭɫɤɨɪɟɧɢɟ ɢɨɧɧɨɝɨ ɩɭɱɤɚ.  ɇɚ 
ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɵɯ ɢɫɩɵɬɚɧɢɹɯ ɧɚɯɨɞɢɬɫɹ ɞɜɢɝɚɬɟɥɶ ɫ ɭɞɟɥɶɧɵɦ ɢɦɩɭɥɶɫɨɦ 3η00 ɫ 
(TRL7), ɚ ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɵɣ ɨɛɪɚɡɟɰ ɞɜɢɝɚɬɟɥɹ ɫ ɬɹɝɨɣ 320 ɦɇ ɝɨɬɨɜɢɬɫɹ ɤ 
ɢɫɩɵɬɚɧɢɹɦ ɧɚ TRL4 [6]. 

Pulsed Plasma Thruster (PPT) ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɚ ɤɨɫɦɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɚɯ ɫ 19θ4 ɝ. 
ȼ PPT ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɜɟɪɞɨɟ ɪɚɛɨɱɟɟ ɜɟɳɟɫɬɜɨ ɜ ɜɢɞɟ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɟɪɠɧɟɣ ɢɥɢ 
ɩɥɚɫɬɢɧ, ɜɵɩɨɥɧɟɧɧɵɯ, ɜ ɱɚɫɬɧɨɫɬɢ ɢɡ ɮɬɨɪɨɩɥɚɫɬɚ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɦɟɠɷɥɟɤɬɪɨɞɧɨɦ 
ɩɪɨɦɟɠɭɬɤɟ (ɜ ɪɚɡɪɹɞɧɨɦ ɩɪɨɦɟɠɭɬɤɟ). ɉɟɪɜɨɧɚɱɚɥɶɧɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɷɥɟɤɬɪɢɱɟɫɤɢɣ 
ɩɪɨɛɨɣ ɦɟɠɷɥɟɤɬɪɨɞɧɨɝɨ ɩɪɨɦɟɠɭɬɤɚ, ɚ ɡɚɬɟɦ ɡɚɠɢɝɚɟɬɫɹ ɨɫɧɨɜɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɢɣ 
ɪɚɡɪɹɞ ɦɟɠɞɭ ɷɥɟɤɬɪɨɞɚɦɢ. Ɂɚ ɫɱɟɬ ɜɵɞɟɥɹɸɳɟɣɫɹ ɜ ɞɭɝɨɜɨɦ ɪɚɡɪɹɞɟ ɷɧɟɪɝɢɢ 
ɩɪɨɢɫɯɨɞɢɬ ɷɪɨɡɢɹ (ɚɛɥɹɰɢɹ) ɢ ɢɫɩɚɪɟɧɢɟ ɪɚɛɨɱɟɝɨ ɜɟɳɟɫɬɜɚ ɫ ɪɚɛɨɱɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ 
ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ ɲɚɲɟɤ, ɢɨɧɢɡɚɰɢɹ ɪɚɛɨɱɟɝɨ ɜɟɳɟɫɬɜɚ ɢ ɭɫɤɨɪɟɧɢɟ ɢɨɧɢɡɨɜɚɧɧɨɝɨ 
ɝɚɡɚ. ɗɥɟɤɬɪɢɱɟɫɤɢɣ ɪɚɡɪɹɞ ɜ PPT ɧɨɫɢɬ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɣ ɯɚɪɚɤɬɟɪ: ɞɥɢɬɟɥɶɧɨɫɬɶ 
ɪɚɡɪɹɞɚ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 1 ɞɨ 100 ɦɤɫ. Ⱦɜɢɝɚɬɟɥɢ ɞɚɧɧɨɝɨ ɬɢɩɚ ɢɦɟɸɬ ɬɹɝɭ ɩɨɪɹɞɤɚ 
ɧɟɫɤɨɥɶɤɢɯ ɦɢɤɪɨɧɶɸɬɨɧɨɜ ɢ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɜ 
ɤɚɱɟɫɬɜɟ ɞɜɢɝɚɬɟɥɟɣ ɤɨɪɪɟɤɰɢɢ ɞɥɹ ɧɚɧɨɫɩɭɬɧɢɤɨɜ Д8Ж.  

Magneto Plasma Dynamic (MPD) Thruster – ɷɬɨ ɞɜɢɝɚɬɟɥɶ, ɜ ɤɨɬɨɪɨɦ ɢɨɧɵ 
ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɭɫɤɨɪɹɸɬɫɹ ɜ ɦɚɝɧɢɬɧɨɦ ɩɨɥɟ ɩɨɞ ɜɥɢɹɧɢɟɦ ɫɢɥɵ Ʌɨɪɟɧɰɚ, ɩɨɷɬɨɦɭ ɢɯ 
ɜɬɨɪɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɟ ɧɚɡɜɚɧɢɟ - Lorentz Force Accelerator (LFA). Ɋɚɡɥɢɱɚɸɬ 
ɦɚɝɧɢɬɨɩɥɚɡɦɨ - ɞɢɧɚɦɢɱɟɫɤɢɟ ɞɜɢɝɚɬɟɥɢ ɫ ɫɨɛɫɬɜɟɧɧɵɦ ɦɚɝɧɢɬɧɵɦ ɩɨɥɟɦ ɢ ɫ 
ɜɧɟɲɧɢɦ ɦɚɝɧɢɬɧɵɦ ɩɨɥɟɦ. ɋ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ ɢ ɫ ɩɨɡɢɰɢɢ ɩɨɥɭɱɟɧɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɧɢ ɧɚɫɬɨɥɶɤɨ ɪɚɡɥɢɱɧɵ, ɱɬɨ ɚɜɬɨɪɵ ɩɨɡɜɨɥɢɥɢ ɫɟɛɟ ɪɚɡɞɟɥɢɬɶ ɢɯ ɧɚ 
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ɩɨɞɤɥɚɫɫɵ, ɧɟɫɦɨɬɪɹ ɧɚ ɨɞɢɧ ɢ ɬɨɬ ɠɟ ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ. ȼ ɪɚɦɤɚɯ ɞɚɧɧɨɣ 
ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɜɵɞɟɥɢɦ ɬɚɤɠɟ ɞɜɟ ɝɪɭɩɩɵ ɞɜɢɝɚɬɟɥɟɣ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟɫɹ ɩɪɢɡɧɚɤɚɦɢ 
ɩɨ ɫɩɨɫɨɛɭ ɫɨɡɞɚɧɢɹ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɢ ɫɩɨɫɨɛɭ ɫɨɡɞɚɧɢɹ ɫɢɥɵ ɪɟɚɤɬɢɜɧɨɣ ɬɹɝɢ. 

Ɇɚɝɧɢɬɨɩɥɚɡɦɨɞɢɧɚɦɢɱɟɫɤɢɟ ɞɜɢɝɚɬɟɥɢ, ɤɥɚɫɫɢɮɢɰɢɪɭɟɦɵɟ ɩɨ ɫɩɨɫɨɛɭ ɫɨɡɞɚɧɢɹ 
ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɧɚ ɞɜɢɝɚɬɟɥɢ ɫ ɫɨɛɫɬɜɟɧɧɵɦ ɦɚɝɧɢɬɧɵɦ ɩɨɥɟɦ ɢ ɞɜɢɝɚɬɟɥɢ ɫ ɜɧɟɲɧɢɦ 
ɦɚɝɧɢɬɧɵɦ ɩɨɥɟɦ (ɝɢɛɪɢɞɧɵɟ ɦɚɝɧɢɬɨɩɥɚɡɦɨɞɢɧɚɦɢɱɟɫɤɢɟ ɞɜɢɝɚɬɟɥɢ). Ɍɚɤɠɟ, 
ɦɚɝɧɢɬɨɩɥɚɡɦɨɞɢɧɚɦɢɱɟɫɤɢɟ ɞɜɢɝɚɬɟɥɢ ɦɨɠɧɨ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ ɩɨ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ 
ɮɨɪɦɟ ɷɥɟɤɬɪɨɞɨɜ ɧɚ ɬɨɪɰɟɜɵɟ ɞɜɢɝɚɬɟɥɢ ɫ ɫɨɛɫɬɜɟɧɧɵɦ ɢɥɢ ɜɧɟɲɧɢɦ ɦɚɝɧɢɬɧɵɦ 
ɩɨɥɟɦ ɢ ɤɨɚɤɫɢɚɥɶɧɵɟ ɞɜɢɝɚɬɟɥɢ ɫ ɫɨɛɫɬɜɟɧɧɵɦ ɢɥɢ ɜɧɟɲɧɢɦ ɦɚɝɧɢɬɧɵɦ ɩɨɥɟɦ. 

Ɇɚɝɧɢɬɨɩɥɚɡɦɨɞɢɧɚɦɢɱɟɫɤɢɟ ɞɜɢɝɚɬɟɥɢ ɫ ɫɨɛɫɬɜɟɧɧɵɦ ɦɚɝɧɢɬɧɵɦ ɩɨɥɟɦ. ȼ 
ɬɚɤɢɯ ɞɜɢɝɚɬɟɥɹɯ ɬɟɪɦɨɷɦɢɫɫɢɨɧɧɵɣ ɤɚɬɨɞ, ɹɜɥɹɸɳɢɣɫɹ ɰɟɧɬɪɚɥɶɧɵɦ ɷɥɟɤɬɪɨɞɨɦ 
ɤɨɚɤɫɢɚɥɶɧɨ ɨɤɪɭɠɟɧ ɪɚɫɲɢɪɹɸɳɢɦɫɹ ɚɧɨɞɨɦ, ɦɟɯɚɧɢɱɟɫɤɢ ɫɨɟɞɢɧɹɸɳɢɦɫɹ ɫ ɧɢɦ 
ɱɟɪɟɡ ɢɡɨɥɹɬɨɪ. Ɉɛɵɱɧɨ ɤɚɬɨɞ ɫɨɫɬɨɢɬ ɢɡ ɜɨɥɶɮɪɚɦɨɜɨɣ ɝɭɛɤɢ ɢɥɢ ɡɚɠɚɬɵɯ ɜ ɬɪɭɛɤɟ 
ɜɨɥɶɮɪɚɦɨɜɵɯ ɩɪɨɜɨɥɨɱɟɤ (ɩɨ ɬɢɩɭ ɤɢɫɬɢ ɞɥɹ ɪɢɫɨɜɚɧɢɹ). Ɋɚɛɨɱɟɟ ɬɟɥɨ (ɩɚɪ ɦɟɬɚɥɥɚ 
ɢɥɢ ɝɚɡ) ɩɨɞɚɟɬɫɹ ɜ ɪɚɡɪɹɞɧɵɣ ɩɪɨɦɟɠɭɬɨɤ ɱɟɪɟɡ ɩɨɪɵ ɤɚɬɨɞɚ ɢɥɢ ɩɪɨɦɟɠɭɬɤɢ ɦɟɠɞɭ 
ɩɪɨɜɨɥɨɱɤɚɦɢ. ȼ ɞɜɢɝɚɬɟɥɹɯ ɫ ɫɨɛɫɬɜɟɧɧɵɦ ɦɚɝɧɢɬɧɵɦ ɩɨɥɟɦ, ɭɫɤɨɪɹɸɳɟɟ 
ɦɚɝɧɢɬɧɨɟ ɩɨɥɟ ɫɨɡɞɚɟɬɫɹ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɪɚɞɢɚɥɶɧɨɝɨ ɬɨɤɚ ɪɚɡɪɹɞɚ ɜ ɤɨɚɤɫɢɚɥɶɧɨɣ 
ɫɢɫɬɟɦɟ ɤɚɬɨɞ-ɚɧɨɞ, ɜ ɫɢɥɭ ɡɚɤɨɧɚ Ȼɢɨ - ɋɚɜɚɪɚ - Ʌɚɩɥɚɫɚ ɢɧɞɭɤɰɢɹ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ 
ɬɟɦ ɛɨɥɶɲɟ, ɱɟɦ ɛɨɥɶɲɟ ɫɢɥɚ ɬɨɤɚ ɪɚɡɪɹɞɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɬɟɦ ɛɨɥɶɲɟ ɢ ɫɢɥɚ Ʌɨɪɟɧɰɚ, 
ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ ɭɫɤɨɪɟɧɢɟ ɢɨɧɨɜ ɪɚɛɨɱɟɝɨ ɬɟɥɚ. ɉɨɷɬɨɦɭ 
ɦɚɝɧɢɬɨɩɥɚɡɦɨɞɢɧɚɦɢɱɟɫɤɢɟ ɗɊȾ ɪɚɛɨɬɚɸɬ ɜ ɨɛɥɚɫɬɹɯ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɢɡɤɨɜɨɥɶɬɧɨɝɨ 
ɪɚɡɪɹɞɚ ɫ ɤɢɥɨɚɦɩɟɪɧɵɦɢ ɬɨɤɚɦɢ ɪɚɡɪɹɞɚ. Ɉɫɧɨɜɧɵɦ ɞɨɫɬɨɢɧɫɬɜɨɦ ɗɊȾ ɞɚɧɧɨɝɨ ɬɢɩɚ 
ɹɜɥɹɟɬɫɹ ɫɪɚɜɧɢɬɟɥɶɧɚɹ ɩɪɨɫɬɨɬɚ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɢ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɞɜɢɝɚɬɟɥɟɣ ɢ ɬɟɨɪɟɬɢɱɟɫɤɢ ɧɟɨɝɪɚɧɢɱɟɧɧɨɣ ɩɨɞɜɨɞɢɦɨɣ ɦɨɳɧɨɫɬɢ. 

Ɇɚɝɧɢɬɨɩɥɚɡɦɨɞɢɧɚɦɢɱɟɫɤɢɟ ɞɜɢɝɚɬɟɥɢ ɫ ɜɧɟɲɧɢɦ ɦɚɝɧɢɬɧɵɦ ɩɨɥɟɦ. ɗɬɨ 
ɞɜɢɝɚɬɟɥɢ, ɜ ɤɨɬɨɪɵɯ ɦɚɝɧɢɬɧɨɟ ɩɨɥɟ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɫɢɥɵ Ʌɨɪɟɧɰɚ, 
ɭɫɤɨɪɹɸɳɟɣ ɢɨɧɵ ɪɚɛɨɱɟɝɨ ɬɟɥɚ, ɫɨɡɞɚɟɬɫɹ ɜɧɟɲɧɢɦ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɪɚɡɪɹɞɧɨɣ 
ɨɛɥɚɫɬɢ ɢɫɬɨɱɧɢɤɨɦ. ɋ ɩɨɹɜɥɟɧɢɟɦ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɯ ɫɜɟɪɯɩɪɨɜɨɞɹɳɢɯ ɦɚɝɧɢɬɨɜ 
ɫɬɚɥɨ ɜɨɡɦɨɠɧɵɦ ɫɨɡɞɚɧɢɟ ɦɚɝɧɢɬɧɵɯ ɫɢɫɬɟɦ, ɝɟɧɟɪɢɪɭɸɳɢɯ ɦɚɝɧɢɬɧɵɟ ɩɨɥɹ ɫ 
ɢɧɞɭɤɰɢɟɣ ɩɨɪɹɞɤɚ ɟɞɢɧɢɰ Ɍɟɫɥɚ ɫ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɢɦ ɜɟɫɨɦ ɢ ɭɦɟɪɟɧɧɨɣ 
ɫɬɨɢɦɨɫɬɶɸ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɚɥɨ ɜɨɡɦɨɠɧɵɦ ɫɨɡɞɚɧɢɟ ɦɚɝɧɢɬɨɩɥɚɡɦɨɞɢɧɚɦɢɱɟɫɤɢɯ 
ɞɜɢɝɚɬɟɥɟɣ, ɜ ɤɨɬɨɪɵɯ ɧɟ ɩɪɨɢɫɯɨɞɢɬ ɫɢɥɶɧɨɬɨɱɧɨɝɨ ɪɚɡɪɹɞɚ, ɩɪɢɜɨɞɹɳɟɝɨ ɤ 
ɪɚɡɪɭɲɟɧɢɸ ɷɥɟɤɬɪɨɞɨɜ, ɧɨ ɫɨɯɪɚɧɹɸɬɫɹ ɨɫɧɨɜɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɞɜɢɝɚɬɟɥɟɣ ɬɚɤɨɝɨ 
ɬɢɩɚ — ɧɟɨɝɪɚɧɢɱɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, ɛɨɥɶɲɚɹ ɬɹɝɚ, ɜɵɫɨɤɢɣ ɭɞɟɥɶɧɵɣ ɢɦɩɭɥɶɫ. Ⱦɥɹ 
ɬɨɝɨ, ɱɬɨɛɵ ɩɨɥɧɨɫɬɶɸ ɪɟɚɥɢɡɨɜɚɬɶ ɩɪɟɢɦɭɳɟɫɬɜɚ ɞɜɢɝɚɬɟɥɟɣ ɬɚɤɨɝɨ ɬɢɩɚ 
ɩɪɢɦɟɧɹɸɬɫɹ ɛɟɡɷɥɟɤɬɪɨɞɧɵɟ ɢɫɬɨɱɧɢɤɢ ɩɥɚɡɦɵ, ɜ ɤɨɬɨɪɵɯ ɩɥɚɡɦɚ ɜɨɡɛɭɠɞɚɟɬɫɹ 
ɪɚɞɢɨɱɚɫɬɨɬɧɵɦ ɦɟɬɨɞɨɦ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɥɚɡɦɚ ɧɟ ɜɫɬɭɩɚɟɬ ɜ ɤɨɧɬɚɤɬ ɫ ɱɚɫɬɹɦɢ 
ɞɜɢɝɚɬɟɥɹ ɢ ɧɟ ɨɤɚɡɵɜɚɟɬ ɧɚ ɧɢɯ ɪɚɡɪɭɲɚɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ. 

Quad Confinement Thruster (QCT) Ⱦɜɢɝɚɬɟɥɶ ɞɚɧɧɨɝɨ ɬɢɩɚ ɹɜɥɹɟɬɫɹ 
ɩɪɨɞɨɥɠɟɧɢɟɦ ɢɞɟɢ High Efficiency Multistage Plasma Thruster (HEMPT), ɧɨ ɦɚɝɧɢɬɧɨɟ 
ɩɨɥɟ, ɭɞɟɪɠɢɜɚɸɳɟɟ ɩɥɚɡɦɭ ɨɬ ɤɨɧɬɚɤɬɚ ɫɨ ɫɬɟɧɤɚɦɢ ɭɫɤɨɪɢɬɟɥɶɧɨɝɨ ɤɚɧɚɥɚ 
ɮɨɪɦɢɪɭɟɬɫɹ ɜ ɧɟɦ ɫɢɫɬɟɦɨɣ ɢɡ 4-ɯ ɷɥɟɤɬɪɨɦɚɝɧɢɬɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɫ ɤɚɠɞɨɣ ɫɬɨɪɨɧɵ 
ɤɟɪɚɦɢɱɟɫɤɨɝɨ ɤɨɪɩɭɫɚ ɤɚɧɚɥɚ, ɢɦɟɸɳɟɝɨ ɤɜɚɞɪɚɬɧɨɟ ɫɟɱɟɧɢɟ. Ƚɥɚɜɧɨɟ ɞɨɫɬɨɢɧɫɬɜɨ 
ɗɊȾ ɞɚɧɧɨɝɨ ɬɢɩɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɡɚ ɫɱɟɬ ɭɩɪɚɜɥɟɧɢɹ ɬɨɤɨɦ ɷɥɟɤɬɪɨɦɚɝɧɢɬɨɜ ɢ, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɤɨɧɮɢɝɭɪɚɰɢɟɣ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɜ ɤɚɧɚɥɟ ɜɨɡɦɨɠɧɨ ɨɬɤɥɨɧɟɧɢɟ 
ɜɵɯɨɞɹɳɟɝɨ ɢɨɧɧɨɝɨ ɩɨɬɨɤɚ ɨɬ ɨɫɢ ɞɜɢɝɚɬɟɥɹ (ɩɨ ɚɧɚɥɨɝɢɢ ɫ ɨɬɤɥɨɧɟɧɢɟɦ 
ɷɥɟɤɬɪɨɧɧɨɝɨ ɩɭɱɤɚ ɨɬɤɥɨɧɹɸɳɟɣ ɫɢɫɬɟɦɨɣ ɜ ɷɥɟɤɬɪɨɧɧɨ-ɥɭɱɟɜɨɣ ɬɪɭɛɤɟ) — ɬɨ ɟɫɬɶ 
ɭɩɪɚɜɥɟɧɢɟ ɜɟɤɬɨɪɨɦ ɬɹɝɢ. 



StarЩЭКЮЭТsФƗs гТЧƗЭЧТsФТ ЩrКФЭТsФƗs ФШЧПОrОЧМОs “TrКЧsЩШrЭs. IгРХƯЭƯЛК. LШƧТsЭТФК ЮЧ ТЧžОЧТОrТУК – 2021” rКФsЭЮ ФrƗУЮЦs 
Proceedings of the International scientific conference Transport. Education. Logistics And Engineering –2021” 

142 

 

Resistojet - ɷɬɨ ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɨɣ ɬɢɩ ɗɊȾ. Ƚɥɚɜɧɨɟ ɞɨɫɬɨɢɧɫɬɜɨ ɬɚɤɢɯ ɞɜɢɝɚɬɟɥɟɣ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɬɟɩɥɨɬɚ ɫɨɡɞɚɟɬɫɹ ɧɟ ɡɚ ɫɱɟɬ ɯɢɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ, ɚ ɡɚ ɫɱɟɬ 
ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɧɚɝɪɟɜɚ ɢ ɷɬɢ ɞɜɢɝɚɬɟɥɢ ɧɟ ɧɭɠɞɚɸɬɫɹ ɜ ɝɨɪɸɱɟɦ ɢ ɨɤɢɫɥɢɬɟɥɟ, ɥɢɛɨ 
ɫɚɦɨɜɨɫɩɥɚɦɟɧɹɸɳɟɦɫɹ ɝɨɪɸɱɟɦ (ɨɞɧɨɤɨɦɩɨɧɟɧɬɧɵɟ ɯɢɦɢɱɟɫɤɢɟ ɞɜɢɝɚɬɟɥɢ), ɚ 
ɪɚɛɨɱɢɦ ɬɟɥɨɦ ɜ ɬɚɤɢɯ ɞɜɢɝɚɬɟɥɹɯ ɦɨɝɭɬ ɛɵɬɶ ɯɢɦɢɱɟɫɤɢ ɢɧɟɪɬɧɵɟ ɝɚɡɵ ɢɥɢ ɠɢɞɤɨɫɬɢ 
ɫ ɛɨɥɶɲɢɦ ɭɞɟɥɶɧɵɦ ɜɟɫɨɦ ɩɚɪɨɜ, ɚ ɬɚɤɠɟ ɩɚɪɵ ɬɹɠɟɥɵɯ ɦɟɬɚɥɥɨɜ. Ƚɥɚɜɧɵɣ 
ɧɟɞɨɫɬɚɬɨɤ ɬɚɤɢɯ ɞɜɢɝɚɬɟɥɟɣ ɫɜɹɡɚɧ ɫɨ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɚɝɪɟɜɚ 
ɪɟɡɢɫɬɢɜɧɨɝɨ ɧɚɝɪɟɜɚɬɟɥɹ, ɜɟɪɯɧɢɣ ɩɪɟɞɟɥ ɤɨɬɨɪɨɣ ɧɟ ɩɪɟɜɵɲɚɟɬ 2η00 ɋ. ɋ ɭɱɟɬɨɦ 
ɬɟɩɥɨɜɵɯ ɩɨɬɟɪɶ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɤɚɤ ɩɪɚɜɢɥɨ ɧɚɯɨɞɢɬɫɹ ɜ 
ɩɪɟɞɟɥɚɯ η00 — 800 ɋ, ɫɥɟɞɫɬɜɢɟɦ ɱɟɝɨ ɹɜɥɹɟɬɫɹ ɦɚɥɵɣ ɭɞɟɥɶɧɵɣ ɢɦɩɭɥɶɫ, 
ɫɨɫɬɚɜɥɹɸɳɢɣ ɩɨɪɹɞɤɚ 100 ɫ ɭ ɥɭɱɲɢɯ ɦɨɞɟɥɟɣ ɪɟɡɢɫɬɢɜɧɵɯ ɞɜɢɝɚɬɟɥɟɣ. Ⱦɜɢɝɚɬɟɥɢ 
ɷɬɨɝɨ ɬɢɩɚ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɨɱɟɧɶ ɦɧɨɝɢɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ Д9, 10Ж.  

Field Emission Electric Propulsion (FEEP) ɗɬɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɣ ɢɨɧɧɵɣ 
ɞɜɢɝɚɬɟɥɶ, ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɤɨɬɨɪɨɝɨ ɫɯɨɠ ɫ ɩɪɢɧɰɢɩɨɦ ɞɟɣɫɬɜɢɹ ɷɥɟɤɬɪɨɜɚɤɭɭɦɧɵɯ 
ɩɪɢɛɨɪɨɜ ɫ ɯɨɥɨɞɧɵɦ ɤɚɬɨɞɨɦ. ȼ ɬɚɤɨɦ ɞɜɢɝɚɬɟɥɟ, ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɢɥɶɧɨɝɨ 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɩɨɥɹ, ɢɡ ɚɧɨɞɚ, ɜɵɩɨɥɧɟɧɧɨɝɨ ɜ ɮɨɪɦɟ ɨɫɬɪɨɝɨ ɤɨɧɭɫɚ ɢɡ ɦɹɝɤɨɝɨ 
ɩɪɨɜɨɞɹɳɟɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɦɚɥɵɦ ɩɨɬɟɧɰɢɚɥɨɦ ɢɨɧɢɡɚɰɢɢ (ɰɟɡɢɣ, ɪɭɛɢɞɢɣ, ɢɧɞɢɣ) 
ɷɦɢɬɢɪɭɸɬɫɹ ɢɨɧɢɡɢɪɨɜɚɧɧɵɟ «ɤɚɩɥɢ» - ɝɪɭɩɩɵ ɢɨɧɨɜ ɢ ɧɟɣɬɪɚɥɶɧɵɯ ɚɬɨɦɨɜ 
ɫɭɛɦɢɤɪɨɧɧɨɝɨ ɪɚɡɦɟɪɚ, ɤɨɬɨɪɵɟ ɜ ɞɚɥɶɧɟɣɲɟɦ ɭɫɤɨɪɹɸɬɫɹ ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɦ ɩɨɥɟ 
ɭɫɤɨɪɹɸɳɟɝɨ ɷɥɟɤɬɪɨɞɚ. ɉɪɟɢɦɭɳɟɫɬɜɚ ɗɊȾ ɞɚɧɧɨɝɨ ɬɢɩɚ ɨɱɟɜɢɞɧɵ — ɩɪɨɫɬɨɬɚ ɢ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɫɨɤɚɹ ɧɚɞɟɠɧɨɫɬɶ, ɯɨɪɨɲɢɟ ɦɚɫɫɚ -ɝɚɛɚɪɢɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, 
ɨɬɫɭɬɫɬɜɢɟ ɛɚɤɨɜ ɫ ɪɚɛɨɱɢɦ ɬɟɥɨɦ ɢ ɫɢɫɬɟɦɵ ɟɝɨ ɩɨɞɚɱɢ, ɬɚɤ ɤɚɤ ɡɚɩɚɫ ɪɚɛɨɱɟɝɨ ɬɟɥɚ 
ɨɛɪɚɡɭɟɬ «ɫɚɦɨɡɚɨɫɬɪɹɸɳɢɣɫɹ» ɚɧɨɞ ɞɜɢɝɚɬɟɥɹ, ɲɢɪɨɤɢɣ ɞɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɭɞɟɥɶɧɨɝɨ ɢɦɩɭɥɶɫɚ. ɇɟɞɨɫɬɚɬɤɢ ɞɜɢɝɚɬɟɥɹ — ɞɢɚɩɚɡɨɧ ɬɹɝɢ ɨɬ ɦɢɤɪɨɧɶɸɬɨɧɨɜ ɞɨ 
ɟɞɢɧɢɰ ɦɢɥɥɢɧɶɸɬɨɧɨɜ ɢ ɫɪɚɜɧɢɬɟɥɶɧɨ ɨɝɪɚɧɢɱɟɧɧɵɣ ɡɚɩɚɫ ɪɚɛɨɱɟɝɨ ɬɟɥɚ. ɍɞɟɥɶɧɵɣ 
ɢɦɩɭɥɶɫ, ɩɨɥɭɱɟɧɧɵɣ ɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɨɛɪɚɡɰɚɯ ɩɪɟɜɵɲɚɟɬ θ000 ɫ, ɚ ɞɨɫɬɢɝɧɭɬɚɹ 
ɬɹɝɚ ɫɨɫɬɚɜɥɹɟɬ 2 ɦɇ ДθЖ. 

Colloid and Electrospray Thrusters — ɷɬɨ ɬɚɤɠɟ ɞɜɢɝɚɬɟɥɢ ɫ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 
ɷɦɢɫɫɢɟɣ, ɧɨ ɜ ɨɬɥɢɱɢɟ ɨɬ Field Emission Electric Propulsion ɜ ɧɢɯ ɪɚɛɨɱɢɦ ɬɟɥɨɦ 
ɜɵɫɬɭɩɚɟɬ ɠɢɞɤɨɫɬɶ (ɚɷɪɨɡɨɥɶ) ɢɥɢ ɤɨɥɥɨɢɞɧɚɹ ɦɚɫɫɚ, ɱɚɫɬɢɰɵ (ɤɚɩɥɢ) ɤɨɬɨɪɨɣ ɬɚɤɠɟ 
«ɜɵɪɵɜɚɸɬɫɹ» ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɩɨɥɹ ɢ ɭɫɤɨɪɹɸɬɫɹ ɜ 
ɧɟɦ.ɇɟɞɨɫɬɚɬɤɢ ɢ ɩɪɟɢɦɭɳɟɫɬɜɚ, ɚ ɬɚɤɠɟ ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɨɛɥɚɫɬɶ 
ɩɪɢɦɟɧɟɧɢɹ ɬɚɤɢɯ ɞɜɢɝɚɬɟɥɟɣ ɫɯɨɠɢ ɫ Field Emission Electric Propulsion thrustres. 
Ⱦɜɢɝɚɬɟɥɢ ɞɚɧɧɨɝɨ ɬɢɩɚ ɜ ɨɫɧɨɜɧɨɦ ɧɚɯɨɞɹɬɫɹ ɜ ɪɚɡɥɢɱɧɵɯ ɫɬɚɞɢɹɯ ɪɚɡɪɚɛɨɬɤɢ ɢ 
ɢɫɩɵɬɚɧɢɣ ДθЖ.  

Electrode-less thrusters. ȼ ɗɊȾ ɞɚɧɧɨɝɨ ɬɢɩɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢ ɭɫɤɨɪɟɧɢɹ ɩɥɚɡɦɵ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɢɫɬɟɦɵ, ɧɟ ɫɨɞɟɪɠɚɳɢɟ ɷɥɟɤɬɪɨɞɨɜ, ɤɨɧɬɚɤɬɢɪɭɸɳɢɯ ɫ ɩɥɚɡɦɨɣ. 
ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɬɚɤɢɯ ɞɜɢɝɚɬɟɥɟɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ: ɩɟɪɟɜɨɞ ɪɚɛɨɱɟɝɨ ɬɟɥɚ 
ɜ ɫɨɫɬɨɹɧɢɟ ɩɥɚɡɦɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɬɚɤ ɧɚɡɵɜɚɟɦɨɝɨ ɛɟɡɷɥɟɤɬɪɨɞɧɨɝɨ 
ɪɚɡɪɹɞɚ - ɝɚɡɨɜɨɝɨ ɪɚɡɪɹɞɚ, ɜɨɡɛɭɠɞɚɟɦɨɝɨ ɩɭɬɟɦ ɜɨɡɞɟɣɫɬɜɢɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɨɝɨ ɢɥɢ 
ɢɦɩɭɥɶɫɧɨɝɨ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɧɚ ɪɚɛɨɱɟɟ ɬɟɥɨ (ɝɚɡ) ɡɚ ɫɱɟɬ ɟɝɨ ɨɛɴɟɦɧɨɣ 
ɢɨɧɢɡɚɰɢɢ. ȼ ɞɜɢɝɚɬɟɥɹɯ ɪɚɡɥɢɱɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜɫɟ ɬɪɢ ɜɢɞɚ 
ɜɵɫɨɤɨɱɚɫɬɨɬɧɨɝɨ ɝɚɡɨɜɨɝɨ ɪɚɡɪɹɞɚ - ɟɦɤɨɫɬɧɨɣ, ɢɧɞɭɤɬɢɜɧɵɣ ɢ ɝɟɥɢɤɨɧɧɵɣ, 
ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟɫɹ ɪɚɡɥɢɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɢ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɩɥɚɡɦɵ Д11Ж. 
ɉɪɟɢɦɭɳɟɫɬɜɚ ɞɜɢɝɚɬɟɥɟɣ ɷɬɨɝɨ ɬɢɩɚ: 

 - ɜɨ-ɩɟɪɜɵɯ, ɩɨɫɤɨɥɶɤɭ ɩɥɚɡɦɚ ɧɟ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɷɥɟɦɟɧɬɚɦɢ ɤɨɧɫɬɪɭɤɰɢɢ 
ɞɜɢɝɚɬɟɥɹ, ɪɟɫɭɪɫ ɬɚɤɨɝɨ ɞɜɢɝɚɬɟɥɹ ɫɭɳɟɫɬɜɟɧɧɨ ɜɨɡɪɚɫɬɚɟɬ; 
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 - ɜɨ-ɜɬɨɪɵɯ, ɩɨɫɤɨɥɶɤɭ ɜ ɗɊȾ ɞɚɧɧɨɝɨ ɬɢɩɚ ɩɪɨɢɫɯɨɞɢɬ ɩɪɹɦɨɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ 
ɷɧɟɪɝɢɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɜ ɤɢɧɟɬɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɪɚɛɨɱɟɝɨ ɬɟɥɚ, ɬɨ ɭ ɧɢɯ 
ɨɱɟɧɶ ɜɵɫɨɤ ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɛɨɱɟɝɨ ɬɟɥɚ; 

 - ɜ- ɬɪɟɬɶɢɯ, ɜ ɬɚɤɢɯ ɗɊȾ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬɨ ɦɨɠɧɨ ɞɨɛɢɬɶɫɹ ɯɨɪɨɲɢɯ 
ɩɨɤɚɡɚɬɟɥɟɣ ɩɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɸ ɩɨɞɜɨɞɢɦɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɦɟɯɚɧɢɱɟɫɤɭɸ, 
ɬɚɤ ɤɚɤ ɨɫɧɨɜɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɞɨɛɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɹɜɥɹɸɬɫɹ 
ɪɚɞɢɨɱɚɫɬɨɬɧɵɟ ɪɟɡɨɧɚɧɫɧɵɟ ɫɢɫɬɟɦɵ, ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɧɚɫɬɪɨɣɤɢ ɤɨɬɨɪɵɯ ɧɚ 
ɪɟɡɨɧɚɧɫ ɢ ɭɫɬɪɚɧɟɧɢɹ ɩɨɬɟɪɶ ɜ ɧɢɯ ɫɨɡɞɚɧɨ ɦɧɨɠɟɫɬɜɨ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ, 
ɫɟɪɢɣɧɨ ɜɵɩɭɫɤɚɟɦɨɣ ɚɩɩɚɪɚɬɭɪɵ ɢ ɧɚɤɨɩɥɟɧ ɨɝɪɨɦɧɵɣ ɩɪɚɤɬɢɱɟɫɤɢɣ ɨɩɵɬ ɜ ɬɟɯɧɢɤɟ 
ɪɚɞɢɨɫɜɹɡɢ. 

 
4. Ɋɟɡɭɥɶɬɚɬɵ ɢ ɞɢɫɤɭɫɫɢɹ 
ɇɚɦ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɨɩɢɫɚɧɧɚɹ ɜɵɲɟ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɗɊȾ ɞɨɫɬɚɬɨɱɧɨ ɝɪɨɦɨɡɞɤɨɣ. 

ɉɨɷɬɨɦɭ ɧɚ ɨɫɧɨɜɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɩɪɟɞɥɚɝɚɟɬɫɹ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ ɗɊȾ 
ɩɨ ɩɪɟɨɛɥɚɞɚɸɳɟɦɭ ɦɟɯɚɧɢɡɦɭ ɭɫɤɨɪɟɧɢɹ ɱɚɫɬɢɰ. Ɍɨɝɞɚ ɗɊȾ, ɪɚɛɨɱɢɟ ɩɪɨɰɟɫɫɵ ɜ 
ɤɨɬɨɪɵɯ ɪɚɡɥɢɱɚɸɬɫɹ ɩɪɢɧɰɢɩɢɚɥɶɧɵɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ 3-ɢ ɤɥɚɫɫɚ (ɪɢɫ. 
1): 

- ɷɥɟɤɬɪɨɬɟɪɦɢɱɟɫɤɢɟ; 
- ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɟ; 
- ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ. 

 
Ɋɢɫ. 1. ɉɪɟɞɥɚɝɚɟɦɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ 

Ʉ ɷɥɟɤɬɪɨɬɟɪɦɢɱɟɫɤɢɦ ɞɜɢɝɚɬɟɥɹɦ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɜɫɟ ɞɜɢɝɚɬɟɥɢ, ɢɫɩɨɥɶɡɭɸɳɢɟ 
ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ ɩɪɢɧɰɢɩɵ ɭɜɟɥɢɱɟɧɢɹ ɜɧɭɬɪɟɧɧɟɣ ɷɧɟɪɝɢɢ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɞɥɹ 
ɭɫɤɨɪɟɧɢɹ ɱɚɫɬɢɰ: 

- ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɞɭɝɨɜɵɟ; 
- ɪɟɡɢɫɬɢɜɧɵɟ; 
- ɫɬɪɭɣɧɵɟ; 
- ɢɧɞɭɤɰɢɨɧɧɵɟ. 
ɗɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɟ ɞɜɢɝɚɬɟɥɢ ɤɥɚɫɫɢɮɢɰɢɪɭɟɦ ɩɨ ɨɫɨɛɟɧɧɨɫɬɹɦ ɨɪɝɚɧɢɡɚɰɢɢ ɡɨɧ 

ɢɨɧɢɡɚɰɢɢ ɢ ɭɫɤɨɪɟɧɢɹ ɞɥɹ ɞɜɢɝɚɬɟɥɟɣ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɯ ɞɜɢɝɚɬɟɥɟɣ ɫ ɩɪɨɬɹɠɟɧɧɨɣ 
ɡɨɧɨɣ ɢɨɧɢɡɚɰɢɢ ɢ ɭɫɤɨɪɟɧɢɹ ɢ ɞɥɹ ɞɜɢɝɚɬɟɥɟɣ ɫ ɭɡɤɨɣ ɡɨɧɨɣ ɢɨɧɢɡɚɰɢɢ ɢ ɭɫɤɨɪɟɧɢɹ.  

Ⱦɜɢɝɚɬɟɥɢ ɫ ɭɡɤɨɣ ɡɨɧɨɣ ɢɨɧɢɡɚɰɢɢ ɢ ɭɫɤɨɪɟɧɢɹ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɞɟɥɹɬɫɹ ɩɨ 
ɤɨɥɢɱɟɫɬɜɭ ɡɨɧ ɢɥɢ ɫɬɭɩɟɧɟɣ ɢɨɧɢɡɚɰɢɢ ɢ ɭɫɤɨɪɟɧɢɹ ɧɚ ɨɞɧɨɫɬɭɩɟɧɱɚɬɵɟ ɢ 
ɦɧɨɝɨɫɬɭɩɟɧɱɚɬɵɟ. 

Ʉ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ ɞɜɢɝɚɬɟɥɹɦ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ ɗɊȾ, ɢɫɩɨɥɶɡɭɸɳɢɟ ɫɢɥɭ 
Ʌɨɪɟɧɰɚ ɞɥɹ ɭɫɤɨɪɟɧɢɹ ɱɚɫɬɢɰ.  
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5. ȼɵɜɨɞɵ 
ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɧɚɭɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɨ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɪɟɚɤɬɢɜɧɵɦ 

ɞɜɢɝɚɬɟɥɹɦ ɩɨɤɚɡɚɥ ɢɯ ɨɝɪɨɦɧɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ, ɬɚɤ ɤɚɤ ɨɧɢ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɢɫɯɨɞɹ ɢɡ 
ɪɚɡɥɢɱɧɵɯ ɩɪɢɧɰɢɩɨɜ. Ɉɛɳɟɩɪɢɧɹɬɨɣ ɢɯ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɧɚ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɟ 
ɫɭɳɟɫɬɜɭɟɬ ɢ ɢɫɫɥɟɞɨɜɚɬɟɥɹɦ, ɡɚɧɢɦɚɸɳɢɦɫɫɹ ɷɬɢɦɢ ɩɪɨɛɥɟɦɚɦɢ. ɞɨɫɬɚɬɨɱɧɨ ɬɪɭɞɧɨ 
ɨɪɢɟɧɬɢɪɨɜɚɬɫɹ ɩɪɢ ɜɵɛɨɪɟ ɧɭɠɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

Ⱥɜɬɨɪɵ ɩɪɟɞɥɚɝɚɸɬ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ ɗɊȾ ɩɨ ɩɪɟɨɛɥɚɞɚɸɳɟɦɭ ɦɟɯɚɧɢɡɦɭ 
ɭɫɤɨɪɟɧɢɹ ɱɚɫɬɢɰ. Ɍɨɝɞɚ ɗɊȾ, ɪɚɛɨɱɢɟ ɩɪɨɰɟɫɫɵ ɜ ɤɨɬɨɪɵɯ ɪɚɡɥɢɱɚɸɬɫɹ 
ɩɪɢɧɰɢɩɢɚɥɶɧɵɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ 3 ɤɥɚɫɫɚ, ɱɬɨ ɩɨɦɨɠɟɬ ɥɭɱɲɟ 
ɨɪɢɟɧɬɢɪɨɜɚɬɶɫɹ ɜ ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɟ.  

 
ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɭɟɦɵɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 
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Abstract 
The phenomenon of wind shear is one of the most dangerous adverse environmental 

factors from the point of view of aircraft flight safety.  The article provides an analysis of the 
conditions for the occurrence of wind shear and the results of a study of changes in the flight 
characteristics of an aircraft when hit by wind shear in the landing mode of flight. 

 
 Keywords: difficult weather conditions, wind shear, safety, research, microbursts, 
turbulence. 

Ⱥɧɧɨɬɚɰɢɹ 
əɜɥɟɧɢɟ ɫɞɜɢɝɚ ɜɟɬɪɚ ɨɞɢɢ ɢɡ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɮɚɤɬɨɪɨɜ 

ɜɧɟɲɧɟɣ ɫɪɟɞɵ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨɥɟɬɨɜ ɜɨɡɞɭɲɧɵɯ ɫɭɞɨɜ.  ȼ ɫɬɚɬɶɟ 
ɩɪɢɜɨɞɢɬɫɹ ɚɧɚɥɢɡ ɭɫɥɨɜɢɣ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɫɞɜɢɝɚ ɜɟɬɪɚ ɢ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɢɡɦɟɧɟɧɢɹ ɩɨɥɟɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɚɦɨɥɟɬɚ ɩɪɢ ɩɨɩɚɞɚɧɢɢ ɜ ɫɞɜɢɝ ɜɟɬɪɚ ɧɚ 
ɩɨɫɚɞɨɱɧɨɦ ɪɟɠɢɦɟ ɩɨɥɟɬɚ. 
 Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɫɥɨɠɧɵɟ ɦɟɬɟɨɭɫɥɨɜɢɹ, ɫɞɜɢɝ ɜɟɬɪɚ, ɛɟɡɨɩɚɫɧɨɫɬɶ, 
ɢɫɫɥɟɞɨɜɚɧɢɹ, ɦɢɤɪɨɩɨɪɵɜɵ, ɬɭɪɛɭɥɟɧɬɧɨɫɬɶ. 
 

ȼɜɟɞɟɧɢɟ  
ɇɟɫɦɨɬɪɹ ɧɚ ɪɚɡɜɢɬɢɟ ɢ ɜɧɟɞɪɟɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɫɪɟɞɫɬɜ ɫɚɦɨɥɟɬɨɜɨɠɞɟɧɢɹ, 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɚɦɨɥɟɬɨɜ ɢ ɚɷɪɨɞɪɨɦɨɜ ɫɩɟɰɢɚɥɶɧɵɦɢ ɩɨɫɚɞɨɱɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨɥɟɬɨɜ (Ȼɉ), ɨɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɩɪɢɱɢɧ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ 
ɚɜɢɚɰɢɨɧɧɵɯ ɩɪɨɢɫɲɟɫɬɜɢɣ (Ⱥɉ) ɨɫɬɚɸɬɫɹ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ. Ɉɩɚɫɧɵɟ 
ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɟ ɹɜɥɟɧɢɹ ɧɟɪɟɞɤɨ ɩɪɢɜɨɞɹɬ ɤ ɚɜɢɚɰɢɨɧɧɵɦ ɤɚɬɚɫɬɪɨɮɚɦ [1]. 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨɥɟɬɨɜ ɜɨɡɞɭɲɧɵɯ ɫɭɞɨɜ (ȼɋ) ɩɨ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɦ 
ɭɫɥɨɜɢɹɦ ɧɚɥɚɝɚɟɬɫɹ ɪɹɞ ɨɝɪɚɧɢɱɟɧɢɣ, ɢɡɥɨɠɟɧɧɵɯ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɢɧɫɬɪɭɤɰɢɹɯ ɩɨ 
ɩɨɥɟɬɭ, ɨɫɧɨɜɧɚɹ ɰɟɥɶ ɤɨɬɨɪɵɯ ɢɫɤɥɸɱɟɧɢɟ ɩɨɥɟɬɨɜ ɜ ɡɨɧɚɯ ɨɩɚɫɧɵɯ 
ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. ɇɨ ɩɪɚɤɬɢɤɚ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɧɟɫɦɨɬɪɹ ɧɚ ɷɬɨ, ɜɫɟɝɞɚ ɟɫɬɶ 
ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɩɚɞɚɧɢɹ ɜɨɡɞɭɲɧɨɝɨ ɫɭɞɧɚ ɜ ɬɚɤɢɟ ɡɨɧɵ ɢɡ-ɡɚ ɧɟɞɨɫɬɚɬɨɱɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɨɠɢɞɚɟɦɵɯ ɨɩɚɫɧɵɯ ɹɜɥɟɧɢɹɯ ɩɨɝɨɞɵ, ɧɟɞɨɨɰɟɧɤɚ ɞɢɫɩɟɬɱɟɪɫɤɢɦ ɢ 
ɥɟɬɧɵɦ ɫɨɫɬɚɜɨɦ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ ɜ ɪɚɣɨɧɟ ɩɨɥɟɬɨɜ [2].  

Ⱥɧɚɥɢɡ ɡɚɜɢɫɢɦɨɫɬɢ ɚɜɢɚɰɢɨɧɧɵɯ ɩɪɨɢɫɲɟɫɬɜɢɣ ɨɬ ɦɟɬɟɨɭɫɥɨɜɢɣ ɩɨɤɚɡɵɜɚɟɬ, 
ɱɬɨ ɛɨɥɶɲɢɧɫɬɜɨ ɤɚɬɚɫɬɪɨɮ ɢ ɬɹɠɟɥɵɯ ɩɪɨɢɫɲɟɫɬɜɢɣ ɩɪɨɢɫɯɨɞɢɬ ɢɦɟɧɧɨ ɧɚ ɦɚɥɵɯ 
ɜɵɫɨɬɚɯ, ɧɚ ɷɬɚɩɚɯ ɜɡɥɟɬɚ, ɡɚɯɨɞɚ ɧɚ ɩɨɫɚɞɤɭ ɢ ɩɪɢɡɟɦɥɟɧɢɹ ȼɋ. Ƚɥɚɜɧɚɹ ɨɩɚɫɧɨɫɬɶ – 
ɷɬɨ ɪɟɡɤɢɣ ɫɞɜɢɝ ɜɟɬɪɚ (ɋȼ), ɉɨ ɞɚɧɧɵɦ ɂɄȺɈ 78 % ɜɫɟɯ ɥɟɬɧɵɯ ɩɪɨɢɫɲɟɫɬɜɢɣ (Ʌɉ), 
ɫɜɹɡɚɧɧɵɯ ɫ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ ɧɚ ɦɚɥɵɯ ɜɵɫɨɬɚɯ, ɩɪɨɢɫɯɨɞɹɬ ɩɨ ɩɪɢɱɢɧɟ 
ɫɞɜɢɝa ɜɟɬɪɚ [3]. ɇɟɫɦɨɬɪɹ ɧɚ ɞɨɫɬɢɝɧɭɬɵɟ ɭɫɩɟɯɢ ɤ ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ, ɩɪɨɛɥɟɦɚ 
ɫɞɜɢɝa ɜɟɬɪɚ ɧɟ ɦɨɠɟɬ ɫɱɢɬɚɬɶɫɹ ɪɟɲɟɧɧɨɣ. 

ɐɟɥɶ ɞɚɧɧɨɣ ɫɬɚɬɶɢ ɨɰɟɧɢɬɶ ɢɡɦɟɧɟɧɢɟ ɞɢɧɚɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɬɹɠɟɥɨɝɨ 
ɫɚɦɨɥɟɬɚ ɧɚ ɩɨɫɚɞɨɱɧɨɦ ɪɟɠɢɦɟ ɜ ɭɫɥɨɜɢɹɯ ɫɞɜɢɝɚ ɜɟɬɪɚ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɫɨɱɟɬɚɧɢɹɯ 
ɭɩɪɚɜɥɹɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ.  
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1.Ⱥɧɚɥɢɡ ɭɫɥɨɜɢɣ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɫɞɜɢɝɚ ɜɟɬɪɚ 
ɉɨɧɹɬɢɟ “ɫɞɜɢɝɚ ɜɟɬɪɚ” ɜɤɥɸɱɚɟɬ ɜɫɟ ɮɢɡɢɱɟɫɤɢɟ ɹɜɥɟɧɢɹ, ɤɨɬɨɪɵɟ ɜ 

ɦɟɬɟɨɪɨɥɨɝɢɢ ɩɪɢɜɨɞɹɬ ɤ ɢɡɦɟɧɟɧɢɸ ɜɟɤɬɨɪɚ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɩɨ 
ɧɚɩɪɚɜɥɟɧɢɸ, ɦɨɞɭɥɸ ɢɥɢ ɤɚɤ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ, ɬɚɤ ɢ ɩɨ ɦɨɞɭɥɸ. Ɍɨ ɟɫɬɶ ɷɬɨ ɹɜɥɟɧɢɟ, 
ɩɪɢ ɤɨɬɨɪɨɦ ɩɪɨɢɫɯɨɞɢɬ ɪɟɡɤɨɟ ɢɡɦɟɧɟɧɢɟ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɜ ɩɪɟɞɟɥɚɯ ɜɟɫɶɦɚ 
ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɢ ɡɚ ɤɨɪɨɬɤɢɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ [4].  

ɋɚɦɵɦɢ ɡɧɚɱɢɬɟɥɶɧɵɦɢ ɢ ɨɩɚɫɧɵɦɢ ɫɞɜɢɝɚɦɢ ɜɟɬɪɚ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɦɢ 
ɧɚɢɛɨɥɶɲɭɸ ɭɝɪɨɡɭ ɞɥɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɨɡɞɭɲɧɵɯ ɫɭɞɨɜ, ɹɜɥɹɸɬɫɹ ɦɢɤɪɨɩɨɪɵɜɵ, 
ɜɫɬɪɟɱɚɸɳɢɟɫɹ ɧɚ ɜɡɥɟɬɧɨ-ɩɨɫɚɞɨɱɧɵɯ ɪɟɠɢɦɚɯ. Ɇɢɤɪɨɩɨɪɵɜ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɫɢɥɶɧɵɣ ɧɢɫɯɨɞɹɳɢɣ ɩɨɬɨɤ ɜɨɡɞɭɯɚ, ɤɨɬɨɪɵɣ ɞɨɫɬɢɝɚɹ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɜ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɨɬ ɡɟɦɥɢ, ɪɚɫɬɟɤɚɟɬɫɹ ɩɨ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫ 
ɨɛɪɚɡɨɜɚɧɢɟɦ ɡɚɜɢɯɪɟɧɢɣ. ɋɨɩɪɨɬɢɜɥɟɧɢɟ, ɫɨɡɞɚɜɚɟɦɨɟ ɡɟɦɥɟɣ, ɩɪɟɜɪɚɳɚɟɬ 
ɜɟɪɬɢɤɚɥɶɧɵɟ ɜɟɬɪɵ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ. ɂ ɯɨɬɹ ɪɚɡɦɟɪɵ ɦɢɤɪɨɩɨɪɵɜɨɜ ɧɟ ɩɪɟɜɵɲɚɸɬ 1 
- 4 ɤɦ ɜ ɞɢɚɦɟɬɪɟ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɢɯ ɫɬɨɥɶ ɜɵɫɨɤɚ, ɱɬɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɪɚɞɢɚɥɶɧɵɟ 
ɜɟɬɪɵ ɦɨɝɭɬ ɞɨɫɬɢɝɚɬɶ 1η0 - 170 ɤɦ/ɱ ɢ ɛɨɥɟɟ. ȼɞɨɥɶ ɜɫɟɣ ɩɟɪɟɞɧɟɣ ɤɪɨɦɤɢ ɫɞɜɢɝa 
ɜɟɬɪɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɨɧɢɠɚɸɳɢɦɢɫɹ ɬɟɦɩɟɪɚɬɭɪɚɦɢ, ɜɨɡɪɚɫɬɚɸɳɢɦ ɞɚɜɥɟɧɢɟɦ 
ɜɨɡɞɭɯɚ ɢ ɜɟɫɶɦɚ ɩɨɪɵɜɢɫɬɵɦɢ ɜɟɬɪɚɦɢ [5]. Ɇɢɤɪɨɩɨɪɵɜɵ - ɹɜɥɟɧɢɟ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɟ. 
ɋɪɨɤ ɢɯ ɠɢɡɧɢ ɧɟ ɛɨɥɟɟ 1η - 20 ɦɢɧ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɜɫɟ ɬɢɩɵ ɩɨɝɨɞɵ, ɩɪɢ 
ɤɨɬɨɪɵɯ ɜɨɡɦɨɠɟɧ ɫɞɜɢɝ ɜɟɬɪɚ ɫ ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢɦɢ ɦɢɤɪɨɩɨɪɵɜɚɦɢ, ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ 
ɧɚ ɲɟɫɬɶ ɬɢɩɨɜ: 

 ɬɟɦɩɟɪɚɬɭɪɚ, ɩɪɟɜɵɲɚɸɳɚɹ 2η-26 ɋ; 
 ɬɟɦɩɟɪɚɬɭɪɚ ɬɨɱɤɢ ɜɵɩɚɞɟɧɢɹ ɪɨɫɵ ɞɨ - 22-23 ɋ; 
 ɝɪɨɡɵ, ɩɪɨɬɟɤɚɸɳɢɟ ɧɚ ɛɨɥɶɲɢɯ ɜɵɫɨɬɚɯ; 
 ɛɵɫɬɪɨ ɦɟɧɹɸɳɢɟɫɹ ɫɤɨɪɨɫɬɶ ɢ ɫɢɥɚ ɜɟɬɪɚ; 
 ɩɵɥɶɧɵɟ ɛɭɪɢ. 
ɉɪɢ ɷɬɨɦ ɜɵɹɜɥɟɧɨ, ɱɬɨ 7η% ɫɥɭɱɚɟɜ ɫɞɜɢɝɚ ɜɟɬɪɚ ɫɜɹɡɚɧɨ ɫ ɥɢɜɧɟɜɵɦɢ ɨɫɚɞɤɚɦɢ, 

ɫɨɩɪɨɜɨɠɞɚɸɳɢɦɢɫɹ ɢɥɢ ɧɟ ɫɨɩɪɨɜɨɠɞɚɸɳɢɦɢɫɹ ɝɪɨɡɨɣ. Ɏɢɡɢɱɟɫɤɢɣ ɫɦɵɫɥ 
ɜɨɡɞɟɣɫɬɜɢɹ ɫɞɜɢɝɚ ɜɟɬɪɚ ɧɚ ɜɨɡɞɭɲɧɵe ɫɭɞa ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ [6]. Ʉɚɤ 
ɢɡɜɟɫɬɧɨ, ɩɪɢ ɩɪɹɦɨɥɢɧɟɣɧɨɦ ɞɜɢɠɟɧɢɢ ɜɨɡɞɭɲɧɨɝɨ ɫɭɞɧɚ, ɟɝɨ ɜɟɫ G, ɢɥɢ ɟɝɨ 
ɫɨɫɬɚɜɥɹɸɳɚɹ ɩɪɢ ɧɚɤɥɨɧɧɨɦ ɩɨɥɟɬɟ, ɭɪɚɜɧɨɜɟɲɢɜɚɟɬɫɹ ɩɨɞɴɟɦɧɨɣ ɫɢɥɨɣ Ya.     

G =Ya                                          (1) 
ɉɪɟɞɫɬɚɜɥɹɹ Ya ɩɨ ɮɨɪɦɭɥɟ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɩɨɞɨɛɢɹ ɢɦɟɟɦ:                                   

Ya=Cya  q S ,                               (2) 
ɝɞɟ ɋya- ɤɨɷɮɢɰɢɟɧɬ ɩɨɞɴɟɦɧɨɣ ɫɢɥɵ, 
       q - ɫɤɨɪɨɫɬɧɨɣ ɧɚɩɨɪ, 
       S - ɩɥɨɳɚɞɶ ɤɪɵɥɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɩɪɨɱɢɯ ɪɚɜɧɵɯ ɭɫɥɨɜɢɹɯ, ɭɪɚɜɧɟɧɢɸ (2) ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɨɩɪɟɞɟɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɜɨɡɞɭɲɧɨɣ ɫɤɨɪɨɫɬɢ V


, ɤɨɬɨɪɚɹ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɜɟɤɬɨɪɧɭɸ ɪɚɡɧɨɫɬɶ ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɟɦɥɢ KV


ɢ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ W


: 

WVV K


                                     (3) 

ȼɨɡɞɭɲɧɨe ɫɭɞɧo ɩɨɩɚɞɚɹ ɜɨ ɜɪɟɦɹ ɜɡɥɟɬɚ ɢɥɢ ɩɨɫɚɞɤɢ ɜ ɬɟɱɟɧɢɟ ɤɨɪɨɬɤɨɝɨ 
ɜɪɟɦɟɧɢ ɜ ɦɢɤɪɨɩɨɪɵɜ ɫɬɚɥɤɢɜɚɟɬɫɹ ɫ ɢɡɦɟɧɟɧɢɦ ɜɟɬɪɚ. ɋɧɚɱɚɥɚ ɨɧɨ ɜɯɨɞɢɬ ɜ ɡɨɧɭ 
ɜɫɬɪɟɱɧɨɝɨ ɜɟɬɪɚ, ɡɚ ɤɨɬɨɪɨɣ ɨɤɚɡɵɜɚɟɬɫɹ ɫɢɥɶɧɵɣ ɧɢɫɯɨɞɹɳɢɣ ɩɨɬɨɤ, ɚ ɡɚɬɟɦ ɡɨɧɚ ɫ 
ɩɨɩɭɬɧɵɦ ɜɟɬɪɨɦ. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɩɪɢ ɩɨɩɚɞɚɧɢɢ ɜɨ ɜɫɬɪɟɱɧɵɣ ɜɟɬɟɪ ɢɡ-ɡɚ ɭɜɟɥɢɱɟɧɢɹ ɜɨɡɞɭɲɧɨɣ 
ɫɤɨɪɨɫɬɢ ɩɨɞɴɟɦɧɚɹ ɫɢɥɚ Ya ɜɨɡɪɚɫɬɚɟɬ ɢ ɜɨɡɞɭɲɧoe ɫɭɞɧɨ ɜɡɦɵɜɚɟɬ ɜɜɟɪɯ (Ya > G). ɇɚ 
ɜɬɨɪɨɦ ɷɬɚɩɟ ɢɡ-ɡɚ ɫɢɥɶɧɨɝɨ ɧɢɫɯɨɞɹɳɟɝɨ ɩɨɬɨɤɚ ɢɦɟɟɬ ɦɟɫɬɨ ɨɬɪɢɰɚɬɟɥɶɧɨɟ 
ɩɪɢɪɚɳɟɧɢɟ ɭɝɥɚ ɚɬɚɤɢ (),  ɬ.ɟ. ɢɫɯɨɞɧɵɣ ɭɝɨɥ ɚɬɚɤɢ ɪɟɡɤɨ ɭɦɟɧɶɲɚɟɬɫɹ, ɩɨɞɴɟɦɧɚɹ 
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ɫɢɥɚ Ya ɩɚɞɚɟɬ ɢ ɜ ɦɨɦɟɧɬ, ɤɨɝɞɚ  ɨɧɚ ɫɬɚɧɟɬ ɦɟɧɶɲɟ ɫɢɥɵ ɜɟɫɚ (Ya < G) ɜɨɡɞɭɲɧoe 
ɫɭɞɧɨ ɧɚɱɧɟɬ ɩɪɨɜɚɥɢɜɚɬɶɫɹ ɜɧɢɡ. ɇɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ, ɤɨɝɞɚ ɜɫɬɪɟɱɧɵɣ ɜɟɬɟɪ ɦɟɧɹɟɬɫɹ ɧɚ 
ɩɨɩɭɬɧɵɣ, Ya ɟɳɟ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɭɦɟɧɶɲɚɟɬɫɹ ɢ ɜɨɡɞɭɲɧoe ɫɭɞɧɨ ɛɨɥɟɟ ɪɟɡɤɨ 
ɢɫɤɪɢɜɥɹɟɬ ɬɪɚɟɤɬɨɪɢɸ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɤ ɡɟɦɥɟ. ɉɨɬɟɪɹ ɜɨɡɞɭɲɧɨɣ ɫɤɨɪɨɫɬɢ ɩɪɢ ɷɬɨɦ 
ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ 80-100 ɤɦ/ɱ. ȼ ɬɚɤɨɣ ɫɢɬɭɚɰɢɢ ɭ ɩɢɥɨɬɚ ɧɟɬ ɧɢɤɚɤɨɣ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ 
ɦɚɧɟɜɪɚ. ȼɪɟɦɹ ɞɥɹ ɩɪɢɧɹɬɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɦɟɪ ɤɪɚɣɧɟ ɨɝɪɚɧɢɱɟɧɨ, ɪɟɡɟɪɜ ɬɹɝɢ 
ɞɜɢɝɚɬɟɥɟɣ ɦɢɧɢɦɚɥɟɧ. ɉɨɷɬɨɦɭ, ɟɫɥɢ ɧɟ ɩɪɢɧɹɬɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɟɪɵ, ɬɨ 
ɪɟɡɭɥɶɬɚɬɵ ɩɪɨɝɧɨɡɢɪɭɟɦɵ ɫ ɛɨɥɶɲɨɣ ɜɟɪɨɹɬɧɨɫɬɶɸ. ɇɟɛɥɚɝɨɩɪɢɹɬɧɨɟ ɫɨɛɵɬɢɟ 
ɧɟɢɡɛɟɠɧɨ. 

ɇɚ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɩɪɟɞɟɥɢɥɢɫɶ ɬɪɢ ɭɫɬɨɣɱɢɜɵɯ ɧɚɩɪɚɜɥɟɧɢɹ ɦɟɪ ɩɨ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɫɨɛɵɬɢɣ ɩɨ ɩɪɢɱɢɧɟ ɫɞɜɢɝɚ ɜɟɬɪɚ [7]. Ʉ ɧɢɦ 
ɨɬɧɨɫɹɬɫɹ: ɪɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɨɜ ɢ ɫɪɟɞɫɬɜ ɧɚɡɟɦɧɨɝɨ ɨɛɧɚɪɭɠɟɧɢɹ ɡɨɧ ɫɨ ɫɞɜɢɝɨɦ ɜɟɬɪɚ 
ɜ ɪɚɣɨɧɟ ɚɷɪɨɩɨɪɬɚ; ɪɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɨɜ ɢ ɛɨɪɬɨɜɵɯ ɫɪɟɞɫɬɜ ɨɛɧɚɪɭɠɟɧɢɹ ɬɚɤɢɯ ɡɨɧ; 
ɪɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɨɜ ɩɢɥɨɬɢɪɨɜɚɧɢɹ ɢ ɨɛɭɱɟɧɢɹ ɷɤɢɩɚɠɟɣ ɩɪɢ ɩɨɩɚɞɚɧɢɢ ɜɨɡɞɭɲɧoe 
ɫɭɞɧɨ ɜ ɫɞɜɢɝ ɜɟɬɪɚ. 

1. ɂɫɫɥɟɞɨɜɚɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɚɪɢɪɨɜɚɧɢɹ ɫɞɜɢɝɚ ɜɟɬɪɚ ɫ ɩɨɦɨɳɶɸ 
ɭɩɪɚɜɥɹɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɷɬɨɣ ɡɚɞɚɱɢ ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ ɚɧɚɥɢɬɢɱɟɫɤɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ, ɨɩɢɫɵɜɚɸɳɟɣ ɩɪɨɞɨɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɚɦɨɥɟɬɚ 
ɬɢɩɚ ɂɥ 8θ ɧɚ ɩɨɫɚɞɨɱɧɵɯ ɪɟɠɢɦɚɯ ɜ ɭɫɥɨɜɢɹɯ ɫɞɜɢɝɚ ɜɟɬɪɚ [2]. Ɋɚɫɫɦɚɬɪɢɜɚɥɨɫɶ 
ɚɜɬoɦɚɬɢɱɟɫɤɨɟ, ɫ ɩɨɦɨɳɶɸ ɚɜɬɨɩɢɥɨɬɚ, ɢ ɪɭɱɧɨɟ ɭɩɪɚɜɥɟɧɢɟ. Ɇɨɞɟɥɶ ɫɞɜɢɝɚ ɜɟɬɪɚ 
ɜɚɪɶɢɪɨɜɚɥɚɫɶ. ɋɢɫɬɟɦɚ ɭɪɚɜɧɟɧɢɣ ɞɜɢɠɟɧɢɹ ɫɚɦɨɥɟɬɚ ɜɡɹɬɚ ɞɥɹ ɫɥɭɱɚɹ ɩɪɨɞɨɥɶɧɨɝɨ 
ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɲɧШɝɨ ɫɭɞɧa [8]. 

2. Ɉɰɟɧɤɚ ɢɡɦɟɧɟɧɢɹ ɞɢɧɚɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɚɦɨɥɟɬɚ ɧɚ ɩɨɫɚɞɨɱɧɨɦ 
ɪɟɠɢɦɟ ɜ ɭɫɥɨɜɢɹɯ ɫɞɜɢɝɚ ɜɟɬɪɚ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɫɨɱɟɬɚɧɢɹɯ ɭɩɪɚɜɥɹɸɳɢɯ 
ɜɨɡɞɟɣɫɬɜɢɣ. 

 ɋ ɩɨɦɨɳɶɸ ɤɨɦɩɶɸɬɟɪa ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɞɢɧɚɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɫɚɦɨɥɟɬɚ ɧɚ ɩɨɫɚɞɨɱɧɨɦ ɪɟɠɢɦɟ ɜ ɭɫɥɨɜɢɹɯ ɫɞɜɢɝɚ ɜɟɬɪɚ ɜ ɫɥɟɞɭɸɳɢɯ ɫɨɱɟɬɚɧɢɹɯ 
ɭɩɪɚɜɥɹɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ: 
 ɪɭɱɧɨɟ ɭɩɪɚɜɥɟɧɢɟ; 
 ɩɪɢ ɜɤɥɸɱɟɧɧɨɦ ɚɜɬɨɩɢɥɨɬɟ ɩɨ ɩɪɨɞɨɥɶɧɨɦɭ ɤɚɧɚɥɭ; 
 ɩɪɢ ɪɚɛɨɬɟ ɚɜɬɨɩɢɥɨɬɚ ɩɨ ɩɪɨɞɨɥɶɧɨɦɭ ɤɚɧɚɥɭ ɢ ɩɨ ɬɹɝɟ. 
Ɋɚɫɱёɬɧɚɹ ɦɨɞɟɥɶ ɫɞɜɢɝɚ ɜɟɬɪa W ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ.1 Ʉɚɤ ɜɢɞɧɨ ɢɡ ɝɪɚɮɢɤɚ ɫɤɨɪɨɫɬɶ 
ɜɟɬɪɚ ɜ ɩɪɨɦɟɠɭɬɤɟ ɜɪɟɦɟɧɢ c 18 ɞɨ 34 ɫɟɤɭɧɞɵ (1θ ɫɟɤɭɧɞ) ɢɡɦɟɧɢɥɚɫɶ ɧɚ 1θ ɦ/s. 
ɂɡɦɟɧɟɧɢɟ ɜɨɡɞɭɲɧɨɣ Vɜ ɫɤɨɪɨɫɬɢ ɩɪɢ ɩɨɩɚɞɚɧɢɢ ɫɚɦɨɥɟɬɚ ɜ ɩɪɨɞɨɥɶɧɵɣ ɫɞɜɢɝ ɜɟɬɪɚ 
ɞɥɹ ɜɫɟɯ ɬɪɟɯ ɫɥɭɱɚɟɜ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ.2 

 
Ɋɢɫ. 1. Ɋɚɫɱёɬɧɚɹ ɦɨɞɟɥɶ ɫɞɜɢɝɚ ɜɟɬɪa W(m/s) ɜ ɩɪɨɞɨɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ 

(ɩɪɨɞɨɥɶɧɵɣ ɫɞɜɢɝ ɜɟɬɪɚ) [2]. 
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Ɋɢɫ. 2. ɂɡɦɟɧɟɧɢɟ ɜɨɡɞɭɲɧɨɣ Vɜ ɫɤɨɪɨɫɬɢ [2] 

 

 
Ɋɢɫ. 3. ɂɡɦɟɧɟɧɢɟ ɜɵɫɨɬɵ ɩɨɥɟɬɚ ɞɥɹ ɬɪɟɯ ɜɚɪɢɚɧɬɨɜ ɭɩɪɚɜɥɟɧɢɹ ɫɚɦɨɥɟɬɨɦ [2] 

 

 
Ɋɢɫ. 4. ɂɡɦɟɧɟɧɢɟ ɭɝɥɨɜ ɚɬɚɤɢ [2] 

 
3. Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ 
ɇɚ ɝɪɚɮɢɤɚɯ ɜɢɞɧɵ ɡɧɚɱɢɬɟɥɶɧɵɟ ɤɨɥɟɛɚɧɢɹ ɜ ɜɟɥɢɱɢɧɚɯ Vb ɢ ɭɝɥɨɜ ɚɬɚɤɢ, ɪɢɫ.2 ɢ 

4. ɏɚɪɚɤɬɟɪ ɢɯ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɫɬɶɸ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡɦɟɧɟɧɢɟɦ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ. ɉɪɢ 
ɜɤɥɟɱɟɧɧɨɦ ɚɜɬɨɩɢɥɨɬɟ ɛɟɡ ɤɚɧɚɥɚ ɬɹɝɢ, ɜɵɪɚɛɚɬɵɜɚɟɦɨɟ ɢɦ ɭɩɪɚɜɥɹɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ, 
ɩɪɢɜɨɞɬ ɜ ɩɟɪɜɵɣ ɦɨɦɧɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɩɭɬɟɜɨɣ ɫɤɨɪɨɫɬɢ, ɚ ɤɨɥɟɛɚɧɢɹ ɢɡɦɟɧɟɧɢɹ ɭɝɥɨɜ 
ɚɬɚɤɢ ɟɳɟ ɛɨɥɶɲɟ, ɱɬɨ ɩɪɢ ɞɨɫɬɚɬɨɱɧɨ ɦɚɥɨɣ ɜɨɡɞɭɲɧɨɣ ɫɤɨɪɨɫɬɢ ɩɪɢɜɨɞɢɬ ɤ 
ɩɪɨɫɟɞɚɧɢɸ ɫɚɦɨɥɟɬɚ, ɪɢɫ.3, ɱɬɨ ɱɪɟɜɚɬɨ ɜɨɡɦɨɠɧɵɦɢ ɨɫɥɨɠɧɟɧɢɹɦɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ 
ɛɟɡɨɩɚɫɧɨɣ ɩɨɫɚɞɤɢ. ɉɨɞɤɥɸɱɟɧɢɟ ɤɚɧɚɥɚ ɬɹɝɢ ɞɥɹ ɫɬɚɛɢɥɢɡɚɰɢɢ ɫɤɨɪɨɫɬɢ 
ɫɭɳɟɫɬɜɟɧɧɨ ɭɥɭɱɲɚɟɬ ɩɪɨɬɟɤɚɧɢɟ ɞɢɧɚɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. Ɉɰɟɧɢɜɚɹ ɢɡɦɟɧɟɧɢɟ 
ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɫɥɟ 20 ɫɟɤ. ɦɨɠɧɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɩɪɢ ɩɨɩɚɞɚɧɢɢ ɫɚɦɨɥɟɬɚ ɜ 
ɫɬɭɩɟɧɱɚɬɵɣ ɫɞɜɢɝ ɜɟɬɪɚ ɛɭɞɟɬ ɪɟɡɤɨɟ ɢɡɦɟɧɟɧɢɟ ɜɨɡɞɭɲɧɨɣ ɫɤɨɪɨɫɬɢ, Vɜ. ȼ 
ɞɚɥɶɧɟɣɲɟɦ ɨɧɚ ɦɟɞɥɟɧɧɨ ɜɨɡɜɪɚɳɚɟɬɫɹ ɤ ɢɫɯɨɞɧɨɦɭ ɡɧɚɱɟɧɢɸ, ɚ ɩɭɬɟɜɚɹ ɪɚɫɬɟɬ ɬɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɱɬɨ ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɧɢɦɢ, ɨɫɬɚɟɬɫɹ ɩɨɫɬɨɹɧɧɨɣ ɢ ɪɚɜɧɨɣ ɩɪɢɦɟɪɧɨ ɜɟɥɢɱɢɧɟ 
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ɫɞɜɢɝɚ ɜɟɬɪɚ. ɍɝɥɵ ɚɬɚɤɢ ɢ ɜɨɡɞɭɲɧɵɣ ɬɚɤɠɟ ɪɟɡɤɨ ɢɡɦɟɧɢɜɲɢɟɫɹ ɜ ɩɟɪɜɵɣ ɦɨɦɟɧɬ 
ɜɨɡɞɟɣɫɬɜɢɹ ɫɞɜɢɝɚ ɜɟɬɪɚ, ɜ ɞɚɥɶɧɟɣɲɟɦ ɦɟɧɹɸɬɫɹ ɩɨɱɬɢ ɫɢɧɯɪɨɧɧɨ ɢ ɭɠɟ ɱɟɪɟɡ 8 - 10 
ɫɟɤ., ɞɨɫɬɢɝɚɸɬ ɫɜɨɟɝɨ ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ 
 

ȼɵɜɨɞɵ 
1. ɂɫɫɥɟɞɨɜɚɧɢɟ ɞɢɧɚɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɚɦɨɥɟɬɚ ɩɪɢ ɩɨɩɚɞɚɧɢɢ ɟɝɨ ɜ ɫɞɜɢɝ 
ɜɟɬɪɚ ɢ ɪɚɡɥɢɱɧɨɦ ɫɨɱɟɬɚɧɢɢ ɭɩɪɚɜɥɹɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ: ɪɭɱɧɨɟ, ɫ ɚɜɬɨɩɢɥɨɬɨɦ, 
ɜɤɥɸɱɟɧɧɨɦ ɬɨɥɶɤɨ ɩɨ ɤɚɧɚɥɭ ɬɚɧɝɚɠɚ ɢ ɫɨɜɦɟɫɬɧɨ ɩɨ ɤɚɧɚɥɭ ɬɚɧɝɚɠɚ ɢ ɬɹɝɢ ɩɨɡɜɨɥɹɟɬ 
ɜɵɪɚɛɨɬɚɬɶ ɬɟɯɧɨɥɨɝɢɸ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɢɥɨɬɚɦ ɩɨ ɭɩɪɚɜɥɟɧɢɸ 
ɫɚɦɨɥɟɬɨɦ ɜ ɷɬɢɯ ɨɩɚɫɧɵɯ ɭɫɥɨɜɢɹɯ. 
2. ɉɪɨɜɟɞɟɧɧɵɟ ɪɚɫɱɟɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɷɮɮɟɤɬɢɜɧɨɟ ɩɚɪɢɪɨɜɚɧɢɟ ɩɨɫɥɟɞɫɬɜɢɣ ɨɬ 
ɜɨɡɞɟɣɫɬɜɢɹ ɩɨɪɵɜɚ ɧɚ ɫɚɦɨɥɟɬ ɜɨɡɦɨɠɧɨ ɬɨɥɶɤɨ ɩɪɢ ɭɫɥɨɜɢɢ ɢɡɦɟɧɟɧɢɹ ɬɹɝɢ ɞɥɹ 
ɫɬɚɛɢɥɢɡɚɰɢɢ ɫɤɨɪɨɫɬɢ. 
3. ɉɪɢ ɭɩɪɚɜɥɟɧɢɢ ɫɚɦɨɥɟɬɨɦ ɩɪɢ ɩɨɩɚɞɚɧɢɢ ɟɝɨ ɜ ɫɞɜɢɝ ɜɟɬɪɚ ɫ ɩɨɦɨɳɶɸ ɚɜɬɨɩɢɥɨɬɚ 
ɬɨɥɶɤɨ ɩɨ ɤɚɧɚɥɭ ɬɚɧɝɚɠɚ ɛɟɡ ɤɚɧɚɥɚ ɬɹɝɢ ɧɟ ɨɫɬɚɟɬɫɹ ɲɚɧɫɨɜ ɞɥɹ ɜɵɞɟɪɠɢɜɚɧɢɹ 
ɡɚɞɚɧɧɨɣ ɝɥɢɫɫɚɞɵ, ɱɬɨ ɱɪɟɜɚɬɨ ɩɨɩɚɞɚɧɢɟɦ ɟɝɨ ɧɚ ɩɪɟɞɩɨɫɚɞɨɱɧɨɦ ɪɟɠɢɦɟ ɜ 
ɚɜɢɚɰɢɨɧɧɨɟ ɩɪɨɢɫɲɟɫɬɜɢɟ. 
 

ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɭɟɦɵɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ  
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ɆȺɌȿɆȺɌɂɄȺ ɂ ɈɉɕɌ ȾɂɋɌȺɇɐɂɈɇɇɈȽɈ ɉɊȿɉɈȾȺȼȺɇɂə 

ɇɟɝɪɟɟɜɚ ɋ. ɇ.   
RƯРКs AОrШЧКЯТРƗМТУКs ТЧsЭТЭūЭs 
 

Abstract 
Some problems of the education have arisen by the Covid-19 quarantine. The article is 

devoted to the experience and problems of the teaching of the mathematics in internet.  The 
pros and cons of distance education are considered and the prospects for the development of 
distance education in future are discussed. 

«ɑɬɨɛɵ ɞɨɣɬɢ ɞɨ ɰɟɥɢ, ɧɚɞɨ ɩɪɟɠɞɟ ɜɫɟɝɨ ɢɞɬɢ»  
Ɉ. Ȼɚɥɶɡɚɤ 

«ɍɱɢɬɟɥɶ ɨɫɬɚɟɬɫɹ ɭɱɢɬɟɥɟɦ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɭɱɢɬɫɹ»  
Ʉ. Ⱦ. ɍɲɢɧɫɤɢɣ 

 
Ⱥɧɧɨɬɚɰɢɹ 
Ȼɨɥɶɲɟ ɝɨɞɚ ɦɵ ɪɚɛɨɬɚɟɦ ɜ ɨɧɥɚɣɧ. Ɉ ɞɢɫɬɚɧɰɢɨɧɧɨɦ ɨɛɪɚɡɨɜɚɧɢɢ ɢ ɪɚɛɨɬɟ ɜ 

ɢɧɬɟɪɧɟɬɟ ɦɧɨɝɨ ɝɨɜɨɪɢɥɨɫɶ. Ɇɧɨɝɨ ɥɟɬ ɧɚɡɚɞ ɩɨɹɜɢɥɢɫɶ ɞɨɦɚɲɧɹɹ ɫɬɪɚɧɢɰɚ 
ɢɧɫɬɢɬɭɬɚ, ɪɚɫɩɢɫɚɧɢɟ ɜ ɢɧɬɟɪɧɟɬɟ, MOODLE. Ɋɟɝɭɥɹɪɧɨ ɩɨɞɧɢɦɚɥɫɹ ɜɨɩɪɨɫ ɨ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɡɚɩɨɥɧɟɧɢɹ MOODLE ɪɚɡɥɢɱɧɵɦɢ ɭɱɟɛɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ, ɧɨ, ɤɚɤ 
ɜɫɟɝɞɚ, ɠɢɡɧɶ ɜɧɟɫɥɚ ɫɜɨɢ ɤɨɪɪɟɤɬɢɜɵ. Covid-19 ɦɧɨɝɨɤɪɚɬɧɨ ɭɫɤɨɪɢɥ ɜɫɟ ɩɪɨɰɟɫɫɵ, 
ɝɪɨɦ ɝɪɹɧɭɥ – ɨɫɬɪɨ ɢ ɧɟɨɠɢɞɚɧɧɨ ɜɫɬɚɥ ɜɨɩɪɨɫ ɨ ɩɪɟɩɨɞɚɜɚɧɢɢ ɨɧɥɚɣɧ. Ȼɨɥɶɲɟ ɝɨɞɚ 
ɦɵ ɧɚɯɨɞɢɦɫɹ ɜ ɷɬɨɣ ɫɢɬɭɚɰɢɢ ɢ ɛɟɡɭɫɥɨɜɧɨ ɧɚɤɨɩɢɥɢ ɧɟɤɨɬɨɪɵɣ ɨɩɵɬ. ɉɨ ɩɪɨɲɟɫɬɜɢɢ 
ɜɪɟɦɟɧɢ ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɫɭɞɢɬɶ ɩɥɸɫɵ ɢ ɦɢɧɭɫɵ ɬɚɤɨɝɨ ɩɪɟɩɨɞɚɜɚɧɢɹ ɢ 
ɪɚɫɫɦɨɬɪɟɬɶ ɩɟɪɫɩɟɤɬɢɜɵ ɟɝɨ ɪɚɡɜɢɬɢɹ ɜ ɛɭɞɭɳɟɦ.  

ɉɪɟɞɦɟɬɵ, ɫ ɤɨɬɨɪɵɦɢ ɹ ɪɚɛɨɬɚɥɚ ɜ ɷɬɢ ɦɟɫɹɰɵ: 
1. ȼɵɫɲɚɹ ɦɚɬɟɦɚɬɢɤɚ – ɫɬɭɞɟɧɬɵ ɩɟɪɜɨɝɨ ɤɭɪɫɚ ɨɱɧɨɝɨ ɨɬɞɟɥɟɧɢɹ; 
2. Ɍɟɨɪɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɫɬɚɬɢɫɬɢɤɚ ɫɬɭɞɟɧɬɵ ɜɬɨɪɨɝɨ ɢ 

ɬɪɟɬɶɟɝɨ ɤɭɪɫɚ ɨɱɧɨɝɨ ɢ ɡɚɨɱɧɨɝɨ ɨɬɞɟɥɟɧɢɹ; 
3. ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɫɬɚɬɢɫɬɢɤɚ - ɫɬɭɞɟɧɬɵ ɜɬɨɪɨɝɨ ɢ ɬɪɟɬɶɟɝɨ ɤɭɪɫɚ ɨɱɧɨɝɨ ɢ 

ɡɚɨɱɧɨɝɨ ɨɬɞɟɥɟɧɢɹ; 
4. ɗɤɨɧɨɦɟɬɪɢɤɚ – ɫɬɭɞɟɧɬɵ ɩɟɪɜɨɝɨ ɤɭɪɫɚ ɦɚɝɢɫɬɪɚɬɭɪɵ ɡɚɨɱɧɨɝɨ 

ɨɬɞɟɥɟɧɢɹ;  
5. Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ – ɫɬɭɞɟɧɬɵ ɩɟɪɜɨɝɨ ɤɭɪɫɚ ɦɚɝɢɫɬɪɚɬɭɪɵ 

ɡɚɨɱɧɨɝɨ ɨɬɞɟɥɟɧɢɹ;  
6. Ɋɭɤɨɜɨɞɫɬɜɨ ɱɟɬɵɪɶɦɹ ɦɚɝɢɫɬɟɪɫɤɢɦɢ ɢ ɞɜɭɦɹ ɛɚɤɚɥɚɜɪɫɤɢɦɢ ɪɚɛɨɬɚɦɢ. 
Ɉɩɵɬ ɪɚɛɨɬɵ ɜ ɢɧɬɟɪɧɟɬɟ ɞɨ 2020 ɝɨɞɚ: 
1. Ɋɚɛɨɬɚ ɩɨ ɪɭɤɨɜɨɞɫɬɜɭ ɛɚɤɚɥɚɜɪɫɤɢɦɢ ɢ ɦɚɝɢɫɬɟɪɫɤɢɦɢ ɪɚɛɨɬɚɦɢ. 
2. Ʉɨɧɫɭɥɶɬɚɰɢɢ ɲɤɨɥɶɧɢɤɚɦ. Ɂɧɚɤɨɦɫɬɜɨ ɫɨ ɲɤɨɥɶɧɵɦɢ ɟ-ɤɥɚɫɫɚɦɢ ɩɨ 

ɦɚɬɟɦɚɬɢɤɟ.  
3. ɉɨɞɝɨɬɨɜɤɚ ɤ ɝɨɫɷɤɡɚɦɟɧɚɦ ɡɚ 9 ɢ 12 ɤɥɚɫɫɵ. 
4. Ʉɨɧɫɭɥɶɬɚɰɢɢ ɞɥɹ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɦɚɝɢɫɬɪɚɬɭɪɭ ɜ Ⱥɧɝɥɢɢ.  
5. Ɋɚɛɨɬɚ ɫ ɚɧɝɥɢɣɫɤɢɦɢ ɬɟɫɬɚɦɢ ɢ ɬɪɟɧɢɪɨɜɨɱɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ. 
ȼ ɰɟɥɨɦ ɦɨɢ ɩɪɟɞɦɟɬɵ ɞɨɫɬɚɬɨɱɧɨ ɭɞɨɛɧɵ ɞɥɹ ɢɯ ɩɪɟɩɨɞɚɜɚɧɢɹ ɜ ɢɧɬɟɪɧɟɬɟ, ɬ.ɤ. 

ɧɟ ɫɨɞɟɪɠɚɬ ɪɚɛɨɬ, ɬɪɟɛɭɸɳɢɯ ɮɢɡɢɱɟɫɤɨɝɨ ɩɪɢɫɭɬɫɬɜɢɹ (ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɩɨ 
ɮɢɡɢɤɟ, ɷɥɟɤɬɪɨɬɟɯɧɢɤɟ ɢɥɢ ɯɢɦɢɢ) ɧɨ ɢ ɬɭɬ ɜɨɡɧɢɤɚɟɬ ɪɹɞ ɩɪɨɛɥɟɦ. Ʉ ɫɨɠɚɥɟɧɢɸ, ɞɨ 
ɤɚɪɚɧɬɢɧɚ ɭ ɦɟɧɹ ɧɟ ɛɵɥɨ ɨɩɵɬɚ ɪɚɛɨɬɵ ɫ ɝɨɥɭɛɨɣ ɤɧɨɩɤɨɣ ɆOODLE ɢ ɛɵɥɨ ɠɚɥɶ 
ɬɟɪɹɬɶ ɜɪɟɦɹ ɡɚɧɹɬɢɣ ɧɚ ɟɟ ɨɫɜɨɟɧɢɟ. ə ɡɧɚɸ, ɤɚɤ ɪɚɛɨɬɚɬɶ ɜ ZOOM ɢ SKYPE. Ɇɧɨɸ 
ɛɵɥ ɜɵɛɪɚɧ SKYPE, ɤɚɤ ɛɟɫɩɥɚɬɧɵɣ ɪɟɫɭɪɫ ɢ ɬɚɤ ɤɚɤ ɤ ɦɨɦɟɧɬɭ ɧɚɱɚɥɚ ɡɚɧɹɬɢɣ ɛɵɥ 
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ɧɚɤɨɩɥɟɧ ɞɟɫɹɬɢɥɟɬɧɢɣ ɨɩɵɬ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɞɥɹ ɪɚɛɨɬɵ ɫ 
ɞɢɩɥɨɦɧɢɤɚɦɢ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɡɚɧɹɬɢɣ ɩɨ ɦɚɬɟɦɚɬɢɤɟ.  

ɉɪɟɢɦɭɳɟɫɬɜɚ SKYPE: 
1. ɜɨɡɦɨɠɧɨɫɬɶ ɞɟɦɨɧɫɬɪɚɰɢɢ ɷɤɪɚɧɚ, ɬ.ɟ. ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɪɚɛɨɬɟ 

ɫɨɛɫɬɜɟɧɧɵɯ ɮɚɣɥɨɜ, ɩɪɨɝɪɚɦɦ ɤɨɦɩɶɸɬɟɪɚ ɢ ɢɫɬɨɱɧɢɤɨɜ ɢɡ ɢɧɬɟɪɧɟɬɚ; 
2.  ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɩɢɫɢ ɛɟɫɟɞɵ, ɱɟɦ ɩɨɫɬɨɹɧɧɨ ɩɨɥɶɡɨɜɚɥɢɫɶ ɫɬɭɞɟɧɬɵ; 
3. ɜɨɡɦɨɠɧɨɫɬɶ ɩɚɪɚɥɥɟɥɶɧɨ ɫɨ ɫɬɭɞɟɧɬɚɦɢ ɪɟɲɢɬɶ ɡɚɞɚɱɭ ɧɚ ɥɢɫɬɤɟ, 

ɫɮɨɬɨɝɪɚɮɢɪɨɜɚɬɶ ɩɥɚɧɲɟɬɤɨɣ ɢ ɬɭɬ ɠɟ ɜɵɜɟɫɬɢ ɧɚ ɷɤɪɚɧ; 
4. ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɭɪɫɨɪɚ ɞɥɹ ɮɢɤɫɚɰɢɢ ɜɧɢɦɚɧɢɹ ɫɬɭɞɟɧɬɨɜ 

ɧɚ ɤɨɧɤɪɟɬɧɵɯ ɜɵɤɥɚɞɤɚɯ; 
5. Ʌɢɱɧɨɟ ɨɛɳɟɧɢɟ ɫɨ ɫɬɭɞɟɧɬɚɦɢ; 
6. ɍ ɦɟɧɹ ɨɛɪɚɡɨɜɚɧɵ ɩɨɫɬɨɹɧɧɵɟ ɝɪɭɩɩɨɜɵɟ ɱɚɬɵ ɧɚ ɫɤɚɣɩɟ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɭɱɟɛɧɵɦ ɝɪɭɩɩɚɦ; 
7. Ɇɚɬɟɪɢɚɥ, ɫɛɪɨɲɟɧɧɵɣ ɜ ɱɚɬ ɨɞɧɢɦ ɢɡ ɭɱɚɫɬɧɢɤɨɜ ɞɨɫɬɭɩɟɧ ɜɫɟɦ 

ɨɫɬɚɥɶɧɵɦ ɫɬɭɞɟɧɬɚɦ ɱɚɬɚ; 
8. ɍ ɤɚɠɞɨɝɨ ɫɬɭɞɟɧɬɚ ɟɫɬɶ ɤɪɨɦɟ ɝɪɭɩɩɨɜɨɝɨ ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɱɚɬ. 
9.  ȼɫɟ ɱɚɬɵ ɢ ɫɟɣɱɚɫ ɫɨɯɪɚɧɹɸɬɫɹ ɜ ɦɨɟɦ ɤɨɦɩɶɸɬɟɪɟ, ɬ.ɟ. ɭ ɫɬɭɞɟɧɬɨɜ ɟɫɬɶ 

ɩɨɫɬɨɹɧɧɚɹ ɜɨɡɦɨɠɧɨɫɬɶ ɫɜɹɡɢ ɫɨ ɦɧɨɣ, ɤɪɨɦɟ ɬɨɝɨ, ɨɧɢ ɡɧɚɸɬ ɧɨɦɟɪ ɦɨɟɝɨ ɬɟɥɟɮɨɧɚ, 2 
ɚɞɪɟɫɚ ɟ ɩɨɱɬɵ ɢ WhatsApp. ɉɟɪɟɱɢɫɥɹɸ ɪɚɡɧɵɟ ɜɢɞɵ ɫɜɹɡɢ, ɬ.ɤ. ɜɫɟ ɨɧɢ 
ɢɫɩɨɥɶɡɨɜɚɥɨɫɶ ɧɚ ɭɪɨɤɚɯ ɢ ɡɚɱɟɬɚɯ. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɧɚɪɭɲɚɥɚɫɶ ɫɜɹɡɶ ɧɚ SKYPE 
ɧɨɭɬɛɭɤɚ ɦɧɟ ɩɟɪɟɡɜɚɧɢɜɚɥɢ ɧɚ SKYPE ɩɥɚɧɲɟɬɤɢ ɢɥɢ ɧɚ ɬɟɥɟɮɨɧ. 

Ɇɢɧɭɫ SKYPE 
1. ȼ ɧɟɤɨɬɨɪɵɯ ɫɬɪɚɧɚɯ, ɧɚɩɪɢɦɟɪ, ɜ ɍɡɛɟɤɢɫɬɚɧɟ ɷɬɚ ɩɪɨɝɪɚɦɦɚ ɡɚɩɪɟɳɟɧɚ. 
2. ɍ ɧɟɤɨɬɨɪɵɯ ɫɬɭɞɟɧɬɨɜ (ɡɚɨɱɧɢɤɨɜ) ɜɨɡɧɢɤɚɥɢ ɩɪɨɛɥɟɦɵ ɫ ɩɪɨɝɪɚɦɦɨɣ. 
3. ȼ ZOOM ɭɞɨɛɧɟɟ ɫɥɟɞɢɬɶ ɡɚ ɥɢɰɚɦɢ ɩɪɢɫɭɬɫɬɜɭɸɳɢɯ, ɧɨ ɬɚɦ ɟɫɬɶ ɫɜɨɢ 

ɩɪɨɛɥɟɦɵ. 
ɋ ɩɟɪɜɨɝɨ ɡɚɧɹɬɢɢ ɫɬɚɥɨ ɹɫɧɨ, ɱɬɨ ɝɨɜɨɪɹɳɚɹ ɜ ɬɟɱɟɧɢɟ 3 ɱɚɫɨɜ ɝɨɥɨɜɚ, ɷɬɨ 

ɫɨɜɟɪɲɟɧɧɨ ɧɟɜɨɡɦɨɠɧɵɣ ɜɚɪɢɚɧɬ. Ɍɟɦ ɛɨɥɟɟ, ɱɬɨ ɟɳɟ ɜɟɥɢɤɢɣ Ʉɚɪɥ Ɏɪɢɞɪɢɯ Ƚɚɭɫɫ 
ɨɬɦɟɱɚɥ, ɱɬɨ «ɦɚɬɟɦɚɬɢɤɚ — ɧɚɭɤɚ ɞɥɹ ɝɥɚɡ, ɚ ɧɟ ɞɥɹ ɭɲɟɣ». ɉɨɷɬɨɦɭ ɡɚɪɚɧɟɟ 
ɫɨɫɬɚɜɥɹɥɫɹ ɬɟɤɫɬ ɡɚɧɹɬɢɹ, ɤɨɬɨɪɵɣ ɜɵɜɨɞɢɥɫɹ ɧɚ ɷɤɪɚɧ ɢ ɜ ɩɪɨɰɟɫɫɟ ɡɚɧɹɬɢɹ ɞɚɜɚɥɢɫɶ 
ɩɨɞɪɨɛɧɵɟ ɩɨɹɫɧɟɧɢɹ. Ɍɚɤ ɤɚɤ ɡɚɧɹɬɢɹ ɲɥɢ ɧɚ ɥɚɬɵɲɫɤɨɦ ɹɡɵɤɟ, ɚ ɛɨɥɶɲɢɧɫɬɜɨ 
ɭɱɚɳɢɯɫɹ ɛɵɥɢ ɪɭɫɫɤɨɝɨɜɨɪɹɳɢɟ, ɬɟɤɫɬ ɩɨɞɛɢɪɚɥɫɹ ɧɚ ɞɜɭɯ ɹɡɵɤɚɯ. ȼɫɟ ɫɫɵɥɤɢ 
ɨɫɬɚɜɚɥɢɫɶ ɜ ɩɨɫɬɨɹɧɧɨɦ ɞɨɫɬɭɩɟ ɞɥɹ ɭɱɚɳɢɯɫɹ ɧɚ ɫɤɚɣɩɟ ɜ ɬɟɱɟɧɢɟ ɫɟɦɟɫɬɪɚ.  

Ⱥɧɚɥɢɡ ɥɢɬɟɪɚɬɭɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɨɤɚɡɚɥ, ɱɬɨ ɦɚɫɫɨɜɨɟ ɩɪɢɦɟɧɟɧɢɟ 
ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɱɚɫɬɭɸ ɩɪɢɜɟɥɨ ɤ ɧɟɭɬɟɲɢɬɟɥɶɧɵɦ ɜɵɜɨɞɚɦ. Ɉɞɢɧ ɢɡ 
ɤɨɬɨɪɵɯ: ɍɱɢɬɟɥɹ ɲɤɨɥɵ ɭɱɚɬ ɪɨɞɢɬɟɥɟɣ. ɂɥɥɸɡɢɹ, ɱɬɨ ɲɤɨɥɶɧɢɤɢ ɭɱɚɬɫɹ. «ɍ Ɇɚɲɤɢ 
ɩɶɟɦ ɤɨɮɟ ɧɚ ɭɪɨɤɟ ɝɟɨɝɪɚɮɢɢ». ȼ Ɋɨɫɫɢɢ ɪɨɞɢɬɟɥɢ ɲɤɨɥɶɧɢɤɨɜ, ɭɜɢɞɟɜ ɢ ɭɫɥɵɲɚɜ, 
ɤɚɤ ɞɢɫɬɚɧɰɢɨɧɧɨ ɭɱɚɬ ɢɯ ɞɟɬɟɣ ɩɨɧɹɥɢ, ɱɬɨ ɬɟ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɲɤɨɥɵ ɧɟ ɫɦɨɝɭɬ 
ɧɚɣɬɢ ɫɟɪɶɟɡɧɭɸ ɪɚɛɨɬɭ ɢ ɤɢɧɭɥɢɫɶ ɧɚ ɪɵɧɨɤ ɪɟɩɟɬɢɬɨɪɨɜ.  ȼ ɪɟɡɭɥɶɬɚɬɟ ɜ ɦɚɟ 
ɩɹɬɢɤɪɚɬɧɨ ɜɨɡɪɨɫ ɫɩɪɨɫ ɧɚ ɪɟɩɟɬɢɬɨɪɨɜ ɦɚɬɟɦɚɬɢɤɢ, ɚɧɝɥɢɣɫɤɨɝɨ ɹɡɵɤɚ ɢ ɢɫɬɨɪɢɢ Д1Ж. 

Ⱦɥɹ ɭɱɟɛɵ ɜ ɢɧɬɟɪɧɟɬɟ ɧɭɠɧɵ ɞɨɫɬɚɬɨɱɧɨ ɦɨɳɧɵɟ ɤɨɦɩɶɸɬɟɪɵ ɫ ɯɨɪɨɲɢɦɢ 
ɷɤɪɚɧɚɦɢ, ɩɪɢɱɟɦ ɨɞɧɨɜɪɟɦɟɧɧɨ ɞɥɹ ɪɨɞɢɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɪɚɛɨɬɚɸɬ ɧɚ ɭɞɚɥɟɧɤɟ ɢ ɜɫɟɯ 
ɞɟɬɟɣ, ɤɨɬɨɪɵɟ ɭɱɚɬɫɹ. ɇɟ ɤɚɠɞɨɣ ɫɟɦɶɟ ɷɬɨ ɩɨ ɫɢɥɚɦ. ɍɱɟɛɚ — ɷɬɨ ɬɹɠɟɥɵɣ ɬɪɭɞ. 
Ɇɚɬɟɦɚɬɢɤɚ — ɷɬɨ ɬɹɠɟɥɵɣ ɬɪɭɞ ɞɥɹ ɦɨɡɝɚ, ɤ ɫɨɠɚɥɟɧɢɸ, ɤ ɧɟɦɭ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɢɧɭɠɞɚɬɶ. ɂ ɷɬɨ ɜ ɛɨɥɶɲɨɣ ɫɬɟɩɟɧɢ ɡɚɞɚɱɚ ɭɱɢɬɟɥɹ. Ȼɟɡɭɫɥɨɜɧɨ ɷɬɨ ɥɟɝɱɟ ɞɟɥɚɬɶ ɩɪɢ 
ɩɪɹɦɨɦ ɨɛɳɟɧɢɢ, ɤɨɝɞɚ ɦɵ ɩɪɟɩɨɞɚɜɚɬɟɥɢ ɜɢɞɢɦ ɝɥɚɡɚ ɭɱɟɧɢɤɨɜ ɢ ɦɨɠɟɦ ɨɬɫɥɟɠɢɜɚɬɶ 
ɢɯ ɜɨɜɥɟɱɟɧɧɨɫɬɶ ɜ ɩɪɨɰɟɫɫ ɨɛɭɱɟɧɢɹ. ȼɨɜɪɟɦɹ ɪɚɡɪɹɞɢɬɶ ɨɛɫɬɚɧɨɜɤɭ ɲɭɬɤɨɣ, ɥɢɛɨ 
ɩɟɪɟɤɥɸɱɢɬɶ ɪɚɛɨɬɭ ɫɬɭɞɟɧɬɨɜ ɫ ɬɟɨɪɢɢ ɧɚ ɩɪɚɤɬɢɤɭ. ȼɫɟ ɷɬɨ ɧɟ ɫɥɨɠɧɨ ɨɫɭɳɟɫɬɜɢɬɶ, 
ɪɚɛɨɬɚɹ ɜ SKYPE ɫ ɨɞɧɢɦ ɢɥɢ ɞɜɭɦɹ ɫɬɭɞɟɧɬɚɦɢ ɢ ɨɱɟɧɶ ɬɪɭɞɧɨ ɜɟɫɬɢ ɬɚɤɨɣ ɤɨɧɬɪɨɥɶ 
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ɡɚ ɝɪɭɩɩɨɣ ɜ 1η-20 ɫɬɭɞɟɧɬɨɜ. ȿɳɟ ɯɭɠɟ, ɤɨɝɞɚ ɧɚɱɢɧɚɟɬ ɛɚɪɚɯɥɢɬɶ ɢɧɬɟɪɧɟɬ, ɢ 
ɩɪɨɝɪɚɦɦɚ ɨɬɤɥɸɱɚɟɬɫɹ. ȼ ɷɬɨ ɜɪɟɦɹ ɜɵɪɭɱɚɥɢ ɩɥɚɧɲɟɬɤɚ ɢ ɦɨɛɢɥɶɧɵɣ ɬɟɥɟɮɨɧ, 
ɤɨɬɨɪɵɟ ɩɨɫɬɨɹɧɧɨ ɧɚɯɨɞɢɥɢɫɶ ɪɹɞɨɦ.  

ɋɨɤɪɚɳɚɟɬɫɹ ɫɨɰɢɚɥɶɧɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫɬɭɞɟɧɬɨɜ. Ⱦɨɤɚɡɚɧɨ, ɱɬɨ ɞɟɮɢɰɢɬ ɜ 
ɨɛɳɟɧɢɢ ɜ ɦɨɥɨɞɨɦ ɜɨɡɪɚɫɬɟ ɩɪɢɜɨɞɢɬ ɤ ɭɦɫɬɜɟɧɧɨɦɭ ɨɬɫɬɚɜɚɧɢɸ ɞɟɬɟɣ, ɚ ɜ ɩɨɠɢɥɨɦ 
ɜɨɡɪɚɫɬɟ ɩɪɢɜɨɞɢɬ ɤ ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɣ ɫɦɟɪɬɢ. 

ɂɡɜɟɫɬɟɧ ɬɚɤɨɣ ɷɤɫɩɟɪɢɦɟɧɬ. ɋɬɭɞɟɧɬɚɦ ɧɟɤɨɬɨɪɵɯ ɚɧɝɥɢɣɫɤɢɯ ɭɧɢɜɟɪɫɢɬɟɬɨɜ 
ɛɵɥɨ ɩɪɟɞɥɨɠɟɧɨ ɛɟɫɩɥɚɬɧɨ ɩɨɥɭɱɚɬɶ ɨɛɪɚɡɨɜɚɧɢɟ. Ɉɩɵɬ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
ɩɨɤɚɡɚɥ ɫɥɟɞɭɸɳɟɟ: ɬɨɥɶɤɨ 10% ɪɟɝɭɥɹɪɧɨ ɩɨɫɟɳɚɥɨ ɡɚɧɹɬɢɹ ɢ ɬɨɥɶɤɨ 1% ɪɟɚɥɶɧɨ 
ɭɱɢɥɢɫɶ. ȼ ɰɟɥɨɦ ɛɟɫɩɥɚɬɧɵɟ ɤɭɪɫɵ ɡɚɤɚɧɱɢɜɚɟɬ 3,1% ɫɬɭɞɟɧɬɨɜ. [2]. 

ɋɨɲɥɸɫɶ ɧɚ ɧɚɲɢɯ ɫɬɭɞɟɧɬɨɜ. ȼɨ ɜɪɟɦɹ ɷɤɡɚɦɟɧɨɜ ɢ ɡɚɱɟɬɨɜ ɹ ɨɩɪɚɲɢɜɚɥɚ ɜɫɟɯ 
ɫɬɭɞɟɧɬɨɜ ɧɚ ɷɬɭ ɬɟɦɭ. ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɢɯ ɨɰɟɧɤɚ, ɱɬɨ ɜɩɨɥɧɟ ɨɠɢɞɚɟɦɨ, ɛɵɥɚ 
ɧɟɝɚɬɢɜɧɨɣ, ɨɞɧɚɤɨ, ɤ ɦɨɟɦɭ ɭɞɢɜɥɟɧɢɸ, ɛɵɥɢ ɢ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɨɬɡɵɜɵ (3 ɱɟɥɨɜɟɤɚ ɢɡ 
100 ɨɩɪɨɲɟɧɧɵɯ). ɉɨɥɨɠɢɬɟɥɶɧɨ ɨɰɟɧɢɥɢ ɭɞɚɥɟɧɧɭɸ ɭɱɟɛɭ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɫɢɥɶɧɵɟ 
ɭɱɟɧɢɤɢ. ɇɚɜɟɪɧɨɟ, ɷɬɨ ɧɟ ɭɞɢɜɢɬɟɥɶɧɨ, ɬ.ɤ. ɢɦɟɧɧɨ ɷɬɢ ɫɬɭɞɟɧɬɵ ɦɚɤɫɢɦɚɥɶɧɨ 
ɦɨɬɢɜɢɪɨɜɚɧɵ ɧɚ ɢɡɭɱɟɧɢɟ ɩɪɟɞɦɟɬɚ, ɚ ɧɟ ɧɚ ɩɨɢɫɤ ɬɪɭɞɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɩɪɢ ɷɬɨɦ 
ɜɨɡɧɢɤɚɸɬ. ɇɨ, ɤɚɤ ɛɵ ɬɨ ɧɢ ɛɵɥɨ, ȼ ɋɒȺ ɢ əɩɨɧɢɢ ɞɨɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
ɫɨɫɬɚɜɥɹɟɬ 20-30 % ɢ ɛɟɡɭɫɥɨɜɧɨ ɩɨɧɹɬɧɨ, ɱɬɨ ɢ ɭ ɧɚɫ ɷɬɚ ɬɟɧɞɟɧɰɢɹ ɪɚɫɬɟɬ ɢ 
ɪɚɡɜɢɜɚɟɬɫɹ. 

ɋɢɥɶɧɵɟ ɫɬɨɪɨɧɵ ɢɧɬɟɪɧɟɬɧɨɝɨ ɢ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɨɛɭɱɟɧɢɹ 
1. ɗɤɨɧɨɦɢɹ ɜɪɟɦɟɧɢ ɧɚ ɞɨɪɨɝɭ; 
2. Ɇɚɬɟɪɢɚɥɶɧɚɹ ɷɤɨɧɨɦɢɹ ɢɧɫɬɢɬɭɬɚ (ɜɨɞɚ, ɷɥɟɤɬɪɢɱɟɫɬɜɨ, ɪɚɛɨɬɚ ɭɛɨɪɳɢɰ, 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬ.ɞ.); 
3. ɑɚɫɬɨ ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɫɬɭɞɟɧɬɨɜ ɧɚ ɡɚɧɹɬɢɹɯ, ɬ.ɤ. ɨɧɢ ɦɨɝɭɬ 

ɡɚɧɢɦɚɬɶɫɹ, ɧɚɯɨɞɹɫɶ ɜ ɪɚɡɧɵɯ ɦɟɫɬɚɯ; 
4. Ɇɟɧɶɲɢɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɧɚ ɞɨɪɨɝɭ, ɩɪɨɠɢɜɚɧɢɟ ɢ ɬ.ɞ.; 
5. Ɉɬɫɭɬɫɬɜɢɟ ɞɢɫɤɪɢɦɢɧɚɰɢɢ ɩɨ ɩɨɥɭ, ɜɨɡɪɚɫɬɭ, ɧɚɰɢɨɧɚɥɶɧɨɫɬɢ, 

ɜɧɟɲɧɟɦɭ ɜɢɞɭ, ɨɞɟɠɞɟ ɢ ɬ.ɞ.; 
6. ɇɟɬ ɩɪɨɛɥɟɦ, ɫɜɹɡɚɧɧɵɯ ɫ ɢɦɦɢɝɪɚɰɢɟɣ. 
ȼɨɡɦɨɠɧɨɫɬɢ ɢɧɬɟɪɧɟɬɧɨɝɨ ɢ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɨɛɭɱɟɧɢɹ 
1. ȼɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɚɬɶ ɨɛɪɚɡɨɜɚɧɢɟ ɛɟɡ ɨɬɪɵɜɚ ɨɬ ɬɪɭɞɨɜɨɣ 

ɞɟɹɬɟɥɶɧɨɫɬɢ; 
2. ɍɫɬɪɚɧɹɸɬɫɹ ɜɨɡɪɚɫɬɧɵɟ ɨɝɪɚɧɢɱɟɧɢɹ; 
3. Ȼɨɥɟɟ ɲɢɪɨɤɢɣ ɨɯɜɚɬ ɫɬɭɞɟɧɬɨɜ; 
4. Ȼɨɥɶɲɚɹ ɞɨɫɬɭɩɧɨɫɬɶ ɞɥɹ ɦɚɥɨɨɛɟɫɩɟɱɟɧɧɵɯ ɫɨɰɢɚɥɶɧɵɯ ɫɥɨɟɜ;  
5. Ⱦɨɫɬɭɩɧɨɫɬɶ ɫɬɭɞɟɧɬɚɦ ɢɡ ɫɟɥɶɫɤɢɯ ɪɚɣɨɧɨɜ Ʌɚɬɜɢɢ;  
6. Ⱦɨɫɬɭɩɧɨɫɬɶ ɫɬɭɞɟɧɬɚɦ, ɭɟɯɚɜɲɢɦ ɧɚ ɪɚɛɨɬɵ ɜ ɞɪɭɝɢɟ ɫɬɪɚɧɵ; 
7. Ⱦɨɫɬɭɩɧɨɫɬɶ ɫɬɭɞɟɧɬɚɦ ɞɪɭɝɢɯ ɫɬɪɚɧ; 
8. Ⱦɨɫɬɭɩɧɨɫɬɶ ɞɥɹ ɦɚɬɟɪɟɣ ɫ ɦɚɥɨɥɟɬɧɢɦɢ ɞɟɬɶɦɢ; 
9. Ⱦɨɫɬɭɩɧɨɫɬɶ ɞɥɹ ɢɧɜɚɥɢɞɨɜ; 
10. ɋɨɤɪɚɳɟɧɢɟ ɡɚɬɪɚɬ ɧɚ ɩɟɪɟɟɡɞɵ ɢ ɩɪɨɠɢɜɚɧɢɟ; 
11. ȼɨɡɦɨɠɧɨɫɬɶ ɞɥɹ ɫɬɭɞɟɧɬɚ ɭɩɪɚɜɥɹɬɶ ɫɤɨɪɨɫɬɶɸ ɢ ɜɪɟɦɟɧɟɦ ɫɜɨɟɝɨ 

ɨɛɭɱɟɧɢɹ. 
ɋɥɚɛɵɟ ɫɬɨɪɨɧɵ 
1. Ʉɚɱɟɫɬɜɨ ɢɧɬɟɪɧɟɬɚ, ɤɨɬɨɪɨɟ ɡɚɜɢɫɢɬ ɨɬ ɦɟɫɬɚ ɩɪɨɠɢɜɚɧɢɹ ɢ ɧɟ ɜɫɟɝɞɚ 

ɡɚɜɢɫɢɬ ɨɬ ɧɚɫ;  
2. ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɤɚɱɟɫɬɜɟɧɧɵɯ ɝɚɞɠɟɬɨɜ (ɭ ɦɟɧɹ ɜ 

ɪɚɛɨɬɟ ɢɯ ɛɵɥɨ 3 ɨɞɧɨɜɪɟɦɟɧɧɨ), ɧɨ ɭ ɦɟɧɹ, ɤ ɫɨɠɚɥɟɧɢɸ, ɧɟɬ ɞɚɧɧɵɯ ɨ ɬɨɦ, ɱɟɦ 
ɩɨɥɶɡɨɜɚɥɢɫɶ ɧɚ ɭɪɨɤɟ ɫɬɭɞɟɧɬɵ. 
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3. ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɞɥɹ ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ ɜ ɪɚɡɥɢɱɧɵɯ ɩɥɚɬɧɵɯ ɤɨɦɩɶɸɬɟɪɧɵɯ 
ɩɪɨɝɪɚɦɦɚɯ ɢ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɨɣ ɤɨɧɫɭɥɶɬɚɰɢɢ, ɢ ɩɨɦɨɳɢ IT ɫɩɟɰɢɚɥɢɫɬɨɜ. 

4. Ȼɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɥɟɤɚɸɳɢɯ ɦɨɦɟɧɬɨɜ (ɞɟɬɢ, ɠɢɜɨɬɧɵɟ, ɞɨɦɚɲɧɢɟ 
ɩɪɨɛɥɟɦɵ. 

5. ɇɟ ɤɚɠɞɵɣ ɫɬɭɞɟɧɬ ɭɦɟɟɬ ɫɟɛɹ ɦɨɬɢɜɢɪɨɜɚɬɶ ɢ ɭɩɪɚɜɥɹɬɶ ɫɜɨɢɦ 
ɜɪɟɦɟɧɟɦ. 

6. Ʉɜɚɪɬɢɪɧɵɣ ɜɨɩɪɨɫ. 
7. ɉɪɟɩɨɞɚɜɚɬɟɥɶ ɧɚɯɨɞɢɬɫɹ ɩɨɞ ɩɨɫɬɨɹɧɧɵɦ ɤɨɧɬɪɨɥɟɦ ɪɨɞɢɬɟɥɟɣ ɫɬɭɞɟɧɬɚ 

(ɩɨɜɵɲɟɧɧɚɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɩɪɟɩɨɞɚɜɚɬɟɥɹ). ɉɨɫɬɨɹɧɧɵɣ ɨɬɤɪɵɬɵɣ ɭɪɨɤ. 
8. ɇɟɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɧɨɫɬɶɸ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɜɧɢɦɚɧɢɟ ɫɬɭɞɟɧɬɚ.  
9. ȼɪɟɦɹ ɩɪɟɩɨɞɚɜɚɬɟɥɹ. 
10. Ⱥɞɟɤɜɚɬɧɚɹ ɨɩɥɚɬɚ ɜɪɟɦɟɧɢ ɩɪɟɩɨɞɚɜɚɬɟɥɹ. 
11. Ɉɝɪɚɧɢɱɟɧɧɨɟ ɫɨɰɢɚɥɶɧɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ. 
12. ɉɪɨɛɥɟɦɵ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɰɟɧɢɜɚɧɢɹ ɡɧɚɧɢɣ ɫɬɭɞɟɧɬɚ (ɜɨɡɦɨɠɧɨɫɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɧɬɟɪɧɟɬɚ ɢ ɡɚɩɢɫɟɣ ɧɚ ɷɤɡɚɦɟɧɚɯ ɢ ɡɚɱɟɬɚɯ, ɩɨɞɫɤɚɡɨɤ ɭɫɩɟɲɧɵɯ 
ɫɬɭɞɟɧɬɨɜ ɢ ɩɨɦɨɳɢ ɪɟɩɟɬɢɬɨɪɨɜ ɩɨ ɬɭ ɫɬɨɪɨɧɭ ɤɨɦɩɶɸɬɟɪɚ). 

13. ȼɪɟɦɹ ɡɚɝɪɭɡɤɢ ɤɨɧɬɟɧɬɚ, ɩɟɪɟɡɚɝɪɭɡɤɢ ɤɨɦɩɶɸɬɟɪɚ ɢ ɬ.ɞ. 
14. ɂ, ɧɚɤɨɧɟɰ, ɜɩɨɥɧɟ ɨɛɨɫɧɨɜɚɧɧɵɣ ɫɬɪɚɯ ɩɪɟɩɨɞɚɜɚɬɟɥɹ, ɱɬɨ ɯɨɪɨɲɨ 

ɩɨɞɝɨɬɨɜɥɟɧɧɵɟ ɢɦ ɦɚɬɟɪɢɚɥɵ ɜ ɧɟɞɚɥɟɤɨɦ ɛɭɞɭɳɟɦ ɡɚɦɟɧɹɬ ɟɝɨ ɩɪɢɫɭɬɫɬɜɢɟ ɧɚ 
ɭɪɨɤɚɯ ɢ ɨɫɬɚɜɹɬ ɛɟɡ ɪɚɛɨɬɵ. 

ɉɪɨɛɥɟɦɵ ɫɬɭɞɟɧɬɨɜ 
1. ȼɪɟɦɹ ɫɬɭɞɟɧɬɚ; 
2. ɇɟɞɨɫɬɚɬɨɱɧɚɹ ɨɛɪɚɬɧɚɹ ɫɜɹɡɶ ɜɨɜɪɟɦɹ ɥɟɤɰɢɢ; 
3. ɧɚɫɬɨɹɬɟɥɶɧɚɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɡɚɧɹɬɢɣ; 
4. Ʉɨɪɪɟɤɬɢɪɨɜɤɚ ɥɟɤɰɢɢ ɧɚ ɭɪɨɜɟɧɶ ɫɬɭɞɟɧɬɨɜ; 
5. Ɉɩɪɨɫ ɩɨɤɚɡɚɥ, ɱɬɨ ɛɨɥɶɲɢɧɫɬɜɨ ɫɬɭɞɟɧɬɨɜ ɩɪɨɬɢɜ. 
6. ɉɨɤɭɩɤɚ ɞɨɪɨɝɢɯ ɝɚɞɠɟɬɨɜ ɢ ɫɤɨɪɨɫɬɧɨɝɨ ɢɧɬɟɪɧɟɬɚ, ɫɴɟɦ ɤɜɚɪɬɢɪɵ ɫɨ 

ɫɤɨɪɨɫɬɧɵɦ ɢɧɬɟɪɧɟɬɨɦ; 
7.  ɭ ɫɬɭɞɟɧɬɚ ɧɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɤɨɧɫɭɥɶɬɚɰɢɢ ɨɛɪɚɬɢɬɶɫɹ ɥɢɱɧɨ ɤ 

ɩɪɟɩɨɞɚɜɚɬɟɥɸ; 
8.  ɧɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɭɱɢɬɶɫɹ «ɜɠɢɜɭɸ» ɫɬɪɨɢɬɶ ɨɬɧɨɲɟɧɢɹ ɜ ɤɨɥɥɟɤɬɢɜɟ (ɫ 

ɩɪɟɩɨɞɚɜɚɬɟɥɹɦɢ, ɨɞɧɨɝɪɭɩɩɧɢɤɚɦɢ, ɚɞɦɢɧɢɫɬɪɚɰɢɟɣ ɜɭɡɚ), ɜɵɫɬɭɩɚɬɶ ɩɟɪɟɞ 
ɚɭɞɢɬɨɪɢɟɣ;  

9.  ɧɟ ɥɸɛɭɸ ɩɪɨɮɟɫɫɢɸ ɦɨɠɧɨ ɨɫɜɨɢɬɶ ɞɢɫɬɚɧɰɢɨɧɧɨ (ɜɪɚɱ, ɜɟɬɟɪɢɧɚɪ);  
10.  ɭ ɫɬɭɞɟɧɬɚ ɯɭɠɟ ɜɨɡɦɨɠɧɨɫɬɶ ɫɪɚɜɧɢɜɚɬɶ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɪɟɡɭɥɶɬɚɬɵ 

ɫɜɨɟɝɨ ɨɛɭɱɟɧɢɹ ɢ ɞɪɭɝɢɯ ɫɬɭɞɟɧɬɨɜ ɩɪɢ ɪɚɛɨɬɟ ɭ ɞɨɫɤɢ, ɜɵɫɬɭɩɥɟɧɢɹɯ ɧɚ 
ɤɨɧɮɟɪɟɧɰɢɹɯ ɢ ɬ.ɞ. 

11.   ɞɥɹ ɩɪɟɩɨɞɚɜɚɬɟɥɹ ɩɪɢ ɚɭɞɢɬɨɪɧɨɦ ɜɟɞɟɧɢɢ ɡɚɧɹɬɢɹ ɜɚɠɧɨ ɱɭɜɫɬɜɨɜɚɬɶ, 
ɧɚɫɤɨɥɶɤɨ ɫɬɭɞɟɧɬɵ ɩɨɧɢɦɚɸɬ ɦɚɬɟɪɢɚɥ (ɩɨ ɢɯ ɜɡɝɥɹɞɚɦ, ɩɨ ɡɚɞɚɜɚɟɦɵɦ ɜɨɩɪɨɫɚɦ, ɩɨ 
ɨɬɜɟɬɚɦ ɧɚ ɫɜɨɢ ɜɨɩɪɨɫɵ) ɢ ɨɩɟɪɚɬɢɜɧɨ ɫɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɭɱɟɛɧɵɣ ɩɪɨɰɟɫɫ: ɟɳё ɪɚɡ 
ɩɨɜɬɨɪɢɬɶ ɫɥɨɠɧɵɟ ɦɨɦɟɧɬɵ, ɞɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɪɚɡɴɹɫɧɟɧɢɹ ɩɨ ɧɟɤɨɬɨɪɵɦ 
ɜɨɩɪɨɫɚɦ, ɢɡɦɟɧɢɬɶ ɬɟɦɩ ɢɡɥɨɠɟɧɢɹ. ɉɪɢ ɞɢɫɬɚɧɰɢɨɧɧɨɦ ɨɛɭɱɟɧɢɢ ɬɚɤɚɹ ɫɜɹɡɶ 
ɬɟɪɹɟɬɫɹ; 

12.  ɭ ɫɬɭɞɟɧɬɚ ɟɫɬɶ ɫɨɛɥɚɡɧ ɢ ɞɨɫɬɚɬɨɱɧɨ ɜɨɡɦɨɠɧɨɫɬɟɣ ɞɥɹ 
«ɧɟɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ» ɨɛɭɱɟɧɢɹ, ɚ ɭ ɩɪɟɩɨɞɚɜɚɬɟɥɹ ɧɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɤɚɱɟɫɬɜɟɧɧɨɝɨ 
ɤɨɧɬɪɨɥɹ ɩɨɞɨɛɧɵɯ ɢɡɞɟɪɠɟɤ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ; 

13.  ɞɥɹ ɜɭɡɚ ɜɜɟɞɟɧɢɟ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɨɛɭɱɟɧɢɹ ɫɜɹɡɚɧɨ ɫ ɛɨɥɶɲɢɦɢ 
ɦɚɬɟɪɢɚɥɶɧɵɦɢ ɡɚɬɪɚɬɚɦɢ: ɬɟɯɧɢɱɟɫɤɨɟ ɨɫɧɚɳɟɧɢɟ, ɩɪɨɝɪɚɦɦɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ, 
ɩɨɞɝɨɬɨɜɤɚ ɫɩɟɰɢɚɥɶɧɵɯ ɤɚɞɪɨɜ ɢ ɬ.ɞ. 
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ɇɨ ɜ ɬɨ ɠɟ ɜɪɟɦɹ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ ɦɨɦɟɧɬɵ, ɤɨɬɨɪɵɟ ɜ ɧɟɤɨɬɨɪɨɣ ɫɬɟɩɟɧɢ 
ɤɨɦɩɟɧɫɢɪɭɸɬ ɱɚɫɬɶ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ: ɧɟɜɨɡɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɨɱɧɭɸ 
ɤɨɧɫɭɥɶɬɚɰɢɸ – ɦɨɠɧɨ ɩɪɨɤɨɧɫɭɥɶɬɢɪɨɜɚɬɶɫɹ ɫ ɩɨɦɨɳɶɸ ɫɨɨɛɳɟɧɢɣ ɢɥɢ ɫɤɚɣɩɚ; ɧɟɬ 
«ɠɢɜɵɯ» ɨɬɧɨɲɟɧɢɣ – ɧɨ ɞɥɹ ɱɚɫɬɢ ɫɬɭɞɟɧɬɨɜ ɷɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɨɥɟɟ ɤɨɦɮɨɪɬɧɭɸ 
ɩɫɢɯɨɥɨɝɢɱɟɫɤɭɸ ɨɛɫɬɚɧɨɜɤɭ ɞɥɹ ɨɛɭɱɟɧɢɹ ɢ ɬ.ɞ.  

ɂɡ ɨɩɵɬɚ ɪɚɛɨɬɵ ɫɥɟɞɭɟɬ, ɱɬɨ ɡɚɧɹɬɢɹ ɜ ɢɧɬɟɪɧɟɬɟ ɬɪɟɛɭɸɬ ɨɱɟɧɶ ɛɨɥɶɲɨɝɨ 
ɜɪɟɦɟɧɢ ɨɬ ɩɪɟɩɨɞɚɜɚɬɟɥɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɡɚɧɹɬɢɹ. Ɉɫɨɛɟɧɧɨ ɫɥɨɠɧɵɦ, ɬɪɭɞɨɟɦɤɢɦ ɢ 
ɞɥɢɬɟɥɶɧɵɦ ɩɨ ɜɪɟɦɟɧɢ ɹɜɥɹɟɬɫɹ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ. ɉɨ ɩɪɟɞɦɟɬɚɦ, ɩɨ ɤɨɬɨɪɵɦ 
ɩɪɟɞɭɫɦɨɬɪɟɧ ɡɚɱɟɬ ɜ ɨɫɧɨɜɧɨɦ ɦɧɨɸ ɬɪɟɛɨɜɚɥɚɫɶ ɩɨɞɝɨɬɨɜɤɚ ɩɪɟɡɟɧɬɚɰɢɢ ɢ ɟɟ ɡɚɳɢɬɚ 
ɩɟɪɟɞ ɫɬɭɞɟɧɬɚɦɢ ɝɪɭɩɩɵ. ɗɬɨ ɞɚɥɨ ɜɨɡɦɨɠɧɨɫɬɶ ɫɬɭɞɟɧɬɚɦ ɩɨɬɪɟɧɢɪɨɜɚɬɶ ɢ 
ɫɨɫɬɚɜɥɟɧɢɟ ɩɪɟɡɟɧɬɚɰɢɢ, ɢ ɭɦɟɧɢɟ ɞɨɧɟɫɬɢ ɟɟ ɞɨ ɫɥɭɲɚɬɟɥɟɣ. ȼ ɷɬɨɦ ɝɨɞɭ ɹ 
ɭɞɨɜɥɟɬɜɨɪɟɧɚ ɪɟɡɭɥɶɬɚɬɨɦ. ɑɚɳɟ ɜɫɟɝɨ ɧɚɛɥɸɞɚɥɫɹ ɨɫɨɡɧɚɧɧɵɣ ɜɵɛɨɪ ɦɚɬɟɪɢɚɥɚ, 
ɫɜɹɡɚɧɧɵɣ ɫ ɛɭɞɭɳɟɣ ɪɚɛɨɬɨɣ. ɋ ɷɤɡɚɦɟɧɨɦ ɩɨ ɦɚɬɟɦɚɬɢɤɟ ɞɟɥɨ ɨɛɫɬɨɹɥɨ ɫɥɨɠɧɟɟ. 
Ȼɵɥɢ ɩɨɞɝɨɬɨɜɥɟɧɵ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɡɚɞɚɧɢɹ, ɩɨɫɥɟ ɪɟɲɟɧɢɹ ɤɨɬɨɪɵɯ ɤɚɠɞɵɣ ɫɬɭɞɟɧɬ 
ɟɝɨ ɢɧɞɢɜɢɞɭɚɥɶɧɨ ɡɚɳɢɳɚɥ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɨɬɜɟɱɚɹ ɧɚ ɜɨɡɧɢɤɲɢɟ ɜɨɩɪɨɫɵ. 
ȿɫɬɟɫɬɜɟɧɧɨ ɜɪɟɦɹ ɷɤɡɚɦɟɧɚ ɦɧɨɝɨɤɪɚɬɧɨ ɩɪɟɜɵɫɢɥɨ ɨɬɜɟɞɟɧɧɨɟ, ɧɨ ɢɧɚɱɟ ɹ ɧɟ ɦɨɝɥɚ 
ɜɵɫɬɚɜɢɬɶ ɚɞɟɤɜɚɬɧɵɟ ɨɰɟɧɤɢ. 

Ʉɚɤ ɦɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɢɞɟɚɥɶɧɵɣ ɩɪɨɰɟɫɫ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɩɪɟɩɨɞɚɜɚɧɢɹ 
ɦɚɬɟɦɚɬɢɤɢ ɜ ɢɧɬɟɪɧɟɬɟ. ɇɚ ɦɨɣ ɜɡɝɥɹɞ ɧɟɨɛɯɨɞɢɦɵ:  

1. Ʉɚɱɟɫɬɜɟɧɧɵɟ ɥɟɤɰɢɢ, ɥɢɛɨ ɭɱɟɛɧɵɟ ɮɢɥɶɦɵ ɩɨ ɜɫɟɦ ɬɟɦɚɦ ɤɭɪɫɚ 
ɩɪɨɱɢɬɚɧɧɵɟ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨ ɡɚɫɧɹɬɵɟ ɞɥɹ MOODLE ɢɥɢ YouTube. Ⱦɨɫɬɭɩ ɤ 
ɥɟɤɰɢɹɦ ɫɜɨɛɨɞɟɧ ɜ ɥɸɛɨɟ ɜɪɟɦɹ ɢ ɜɵɥɨɠɟɧ ɜ MOODLE. 

2. ɇɚɥɢɱɢɟ ɜ ɢɧɫɬɢɬɭɬɟ ɫɩɟɰɢɚɥɶɧɵɯ ɫɨɜɪɟɦɟɧɧɵɯ ɩɪɨɝɪɚɦɦ ɞɥɹ 
ɫɨɫɬɚɜɥɟɧɢɹ ɬɟɫɬɨɜ ɢ ɩɨɦɨɳɶ ɂɌ ɫɨɬɪɭɞɧɢɤɨɜ ɜ ɫɨɫɬɚɜɥɟɧɢɢ ɬɚɤɢɯ ɬɟɫɬɨɜ. 
ɋɨɫɬɚɜɥɹɟɬɫɹ ɩɪɨɜɟɪɨɱɧɵɣ ɬɟɫɬ ɩɨɤɚɡɵɜɚɸɳɢɣ, ɱɬɨ ɫɬɭɞɟɧɬ ɩɪɨɫɥɭɲɚɥ ɥɟɤɰɢɸ. Ⱦɨ 
ɡɚɧɹɬɢɹ ɫ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ ɫɬɭɞɟɧɬ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɩɪɨɯɨɞɢɬ ɬɟɫɬ, ɜɵɩɨɥɧɹɟɬ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ ɡɚɞɚɧɢɟ ɢ ɬɨɥɶɤɨ ɩɨɫɥɟ ɷɬɨɝɨ ɞɨɩɭɫɤɚɟɬɫɹ ɤ ɪɚɛɨɬɟ ɫ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ.  

3. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɜɪɟɦɹ ɡɚɧɹɬɢɣ ɞɨ η0% ɦɨɠɧɨ ɛɭɞɟɬ ɭɞɟɥɢɬɶ 
ɢɧɞɢɜɢɞɭɚɥɶɧɵɦ ɡɚɧɹɬɢɹɦ ɫɨ ɫɬɭɞɟɧɬɚɦɢ, ɥɢɛɨ ɡɚɧɹɬɢɹɦ ɫ ɝɪɭɩɩɚɦɢ ɜ 2-3 ɱɟɥɨɜɟɤɚ. 

4. ȼɨɡɦɨɠɧɨɫɬɶ ɞɥɹ ɩɪɟɩɨɞɚɜɚɬɟɥɹ ɢ ɫɬɭɞɟɧɬɨɜ ɛɨɥɟɟ ɫɜɨɛɨɞɧɨ 
ɪɚɫɩɨɪɹɠɚɬɶɫɹ ɜɪɟɦɟɧɟɦ, ɫɨɝɥɚɫɨɜɵɜɚɹ ɦɟɠɞɭ ɫɨɛɨɣ ɜɪɟɦɹ ɤɨɧɫɭɥɶɬɚɰɢɣ. 

5. ȼɵɫɨɤɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɤɭɪɫɨɜ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɨɛɭɱɟɧɢɹ. 
ɋɨɡɞɚɧɢɟ 1 ɱɚɫɚ ɞɟɣɫɬɜɢɬɟɥɶɧɨ ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ ɦɭɥɶɬɢɦɟɞɢɣɧɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 
ɡɚɧɢɦɚɟɬ ɛɨɥɟɟ 1000 ɱɚɫɨɜ ɩɪɨɮɟɫɫɢɨɧɚɥɨɜ: ɬ. ɤ. ɭɪɨɤɢ ɢ ɤɨɧɫɭɥɶɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɧɟ ɬɨɥɶɤɨ ɜ ɩɟɱɚɬɧɨɦ (ɷɥɟɤɬɪɨɧɧɨɦ) ɜɢɞɟ, ɧɨ ɢ ɜ ɚɭɞɢɨɜɢɡɭɚɥɶɧɨɦ - ɫ ɞɟɦɨɧɫɬɪɚɰɢɟɣ 
ɫɥɚɣɞɨɜ, ɜɢɞɟɨɤɥɢɩɨɜ. Ɇɧɨɝɨɫɬɪɚɧɢɱɧɵɟ ɝɥɚɜɵ ɬɪɚɞɢɰɢɨɧɧɵɯ ɭɱɟɛɧɢɤɨɜ ɜ 
ɷɥɟɤɬɪɨɧɧɨɦ ɜɢɞɟ ɚɛɫɨɥɸɬɧɨ ɧɟɩɪɢɟɦɥɟɦɵ ɩɪɢ ɞɢɫɬɚɧɰɢɨɧɧɨɦ ɨɛɭɱɟɧɢɢ. 

Ⱦɚɥɟɤɨ ɧɟ ɜɫɟ ɷɬɢ ɜɨɩɪɨɫɵ ɦɨɠɟɬ ɪɟɲɢɬɶ ɩɪɟɩɨɞɚɜɚɬɟɥɶ. 
Ɍɟɩɟɪɶ ɧɟɦɧɨɝɨ ɨ ɩɪɟɩɨɞɚɜɚɧɢɢ ɦɚɬɟɦɚɬɢɤɢ. Ɇɚɬɟɦɚɬɢɤɚ — ɫɥɨɠɧɵɣ ɩɪɟɞɦɟɬ. 

ɑɬɨɛɵ ɨɜɥɚɞɟɬɶ ɢɦ, ɧɚɞɨ ɢɦɟɬɶ ɯɨɪɨɲɨ ɪɚɡɜɢɬɭɸ ɫɢɥɭ ɜɨɥɢ, ɧɚɫɬɨɣɱɢɜɨɫɬɶ, 
ɰɟɥɟɭɫɬɪɟɦɥɟɧɧɨɫɬɶ, ɫɩɨɫɨɛɧɨɫɬɢ, ɧɚɞɨ ɭɜɚɠɚɬɶ ɬɪɭɞ ɢ ɭɦɟɬɶ ɬɪɭɞɢɬɶɫɹ, ɨɛɥɚɞɚɬɶ 
ɯɨɪɨɲɨ ɪɚɡɜɢɬɵɦ ɩɨɡɧɚɜɚɬɟɥɶɧɵɦ ɢɧɬɟɪɟɫɨɦ. Ʉ ɫɨɠɚɥɟɧɢɸ, ɭɪɨɜɟɧɶ ɫɬɭɞɟɧɬɨɜ ɩɨ 
ɷɬɨɦɭ ɩɪɟɞɦɟɬɭ ɨɱɟɧɶ ɧɢɡɨɤ ɢ ɩɪɨɞɨɥɠɚɟɬ ɫɧɢɠɚɬɶɫɹ. ȼ ɩɪɨɲɥɨɦ ɝɨɞɭ ɫɪɟɞɧɢɣ 
ɭɪɨɜɟɧɶ ɫɞɚɱɢ ɷɤɡɚɦɟɧɚ ɩɨ ɦɚɬɟɦɚɬɢɤɟ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ ɫɨɫɬɚɜɢɥ 3η%, ɚ 22θ ɭɱɟɧɢɤɨɜ 
ɜɨɜɫɟ ɧɟ ɫɦɨɝɥɢ ɫɞɚɬɶ ɩɪɟɞɦɟɬ. Ⱦɚɧɧɵɟ ɷɬɨɝɨ ɝɨɞɚ ɟɳɟ ɧɟ ɨɛɪɚɛɨɬɚɧɵ. ȼ ɊɌɍ ɤɚɠɞɵɣ 
ɝɨɞ ɨɫɬɚɸɬɫɹ ɜɚɤɚɧɬɧɵɦɢ ɛɟɫɩɥɚɬɧɵɟ ɦɟɫɬɚ ɧɚ ɦɟɯɚɧɢɱɟɫɤɨɦ ɢ ɞɪɭɝɢɯ ɬɟɯɧɢɱɟɫɤɢɯ 
ɮɚɤɭɥɶɬɟɬɚɯ, ɤɨɬɨɪɵɟ ɧɟɤɟɦ ɡɚɧɹɬɶ, ɬɚɤ ɤɚɤ ɭɪɨɜɟɧɶ ɚɛɢɬɭɪɢɟɧɬɨɜ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ. 
Ɍɚɦ ɩɪɨɮɟɫɫɨɪɚ ɭɠɟ ɨɪɝɚɧɢɡɨɜɚɥɢ ɩɨɦɨɳɶ ɲɤɨɥɚɦ ɜ ɷɬɨɦ ɜɨɩɪɨɫɟ. ɉɪɨɛɥɟɦɚ 
ɩɨɞɞɟɪɠɤɢ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɯ ɲɤɨɥɶɧɵɯ ɭɱɢɬɟɥɟɣ ɮɢɡɢɤɢ ɢ ɦɚɬɟɦɚɬɢɤɢ 
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ɧɟɨɞɧɨɤɪɚɬɧɨ ɨɛɫɭɠɞɚɥɚɫɶ ɧɚ ɡɚɫɟɞɚɧɢɹɯ Ʌɚɬɜɢɣɫɤɨɣ Ⱥɤɚɞɟɦɢɢ ɧɚɭɤ. ə ɩɵɬɚɸɫɶ 
ɩɨɤɚɡɚɬɶ ɫɬɭɞɟɧɬɚɦ ɝɥɚɜɧɵɟ ɭɪɨɤɢ ɦɚɬɟɦɚɬɢɤɢ. Ɍɚɤ ɷɬɚ ɞɢɫɰɢɩɥɢɧɚ ɜɫɸ ɫɜɨɸ 
ɦɧɨɝɨɬɵɫɹɱɟɥɟɬɧɸɸ ɢɫɬɨɪɢɸ ɡɚɧɢɦɚɥɚɫɶ ɪɟɲɟɧɢɟɦ ɫɚɦɵɯ ɧɚɫɭɳɧɵɯ ɢ ɫɥɨɠɧɵɯ ɡɚɞɚɱ, 
ɬɨ ɦɟɬɨɞɵ ɜ ɧɟɣ ɪɚɡɪɚɛɨɬɚɧɧɵɟ   ɩɨɥɧɨɫɬɶɸ ɩɪɢɦɟɧɢɦɵ ɢ ɩɟɪɟɧɨɫɹɬɫɹ ɧɚ ɪɟɲɟɧɢɟ 
ɥɸɛɵɯ ɫɥɨɠɧɵɯ ɠɢɡɧɟɧɧɵɯ ɩɪɨɛɥɟɦ: 

1. ɡɚɞɚɱɚ ɧɟ ɨɛɹɡɚɧɚ ɪɟɲɢɬɶɫɹ ɥɟɝɤɨ ɢ ɫɪɚɡɭ; 
2. Ɇɚɥɨ ɬɨɝɨ, ɟɫɥɢ ɩɪɨɛɥɟɦɚ ɫɥɢɲɤɨɦ ɥɟɝɤɨ ɢ ɛɵɫɬɪɨ ɪɟɲɢɥɚɫɶ, ɢɳɢ 

ɩɨɞɜɨɯ; 
3. Ɋɟɲɟɧɢɟ ɜɫɟɝɞɚ ɜɟɫɢɬ ɧɚ ɤɨɧɱɢɤɟ ɩɟɪɚ. ɋɚɦɚɹ ɫɥɨɠɧɚɹ ɡɚɞɚɱɚ ɪɟɲɚɟɬɫɹ, 

ɧɟ ɬɨɝɞɚ, ɤɨɝɞɚ ɦɵ ɧɚ ɧɟɟ ɩɪɢɫɬɚɥɶɧɨ ɫɦɨɬɪɢɦ, ɚ ɥɢɲɶ ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɧɚɱɢɧɚɟɦ ɟɟ 
ɪɚɫɩɢɫɵɜɚɬɶ ɢ ɪɚɫɤɥɚɞɵɜɚɬɶ ɧɚ ɫɨɫɬɚɜɧɵɟ ɱɚɫɬɢ. 

4. ȿɫɥɢ ɧɟ ɩɨɥɭɱɢɥɨɫɶ ɧɚɱɧɢ ɫ ɧɚɱɚɥɚ, ɜɫɟ ɧɚɱɧɢ ɫ ɧɭɥɹ; 
5. ȼɫɟ ɥɸɞɢ ɞɟɥɚɸɬ ɨɲɢɛɤɢ.  
6. Ɉɲɢɛɢɬɶɫɹ ɧɟ ɫɬɪɚɲɧɨ ɢ ɧɟ ɫɬɵɞɧɨ, ɟɫɥɢ ɨɲɢɛɤɭ ɧɚɲɟɥ ɬɵ ɫɚɦ. 
7. Ɉɲɢɛɤɢ ɧɚɫ ɭɱɚɬ. 
8.  ȼɨɜɪɟɦɹ ɧɚɣɞɟɧɧɚɹ ɨɲɢɛɤɚ ɞɟɥɚɟɬ ɬɟɛɹ ɭɦɧɟɟ, ɦɭɞɪɟɟ ɢ ɪɚɡɪɚɛɚɬɵɜɚɟɬ 

ɬɜɨɸ ɢɧɬɭɢɰɢɸ. 
9. Ɉɲɢɛɤɚ, ɧɚɣɞɟɧɧɚɹ ɞɪɭɝɢɦɢ, ɭɛɢɜɚɟɬ ɜɟɪɭ ɜ ɫɜɨɢ ɫɢɥɵ, ɚ ɢɧɨɝɞɚ 

ɩɪɢɜɨɞɢɬ ɤ ɧɟɩɨɩɪɚɜɢɦɵɦ ɩɨɫɥɟɞɫɬɜɢɹɦ.  
10. ɑɚɳɟ ɜɫɟɝɨ ɥɸɞɢ ɫɨɜɟɪɲɚɸɬ ɬɢɩɢɱɧɵɟ ɨɲɢɛɤɢ ɜ ɨɞɧɢɯ ɢ ɬɟɯ ɠɟ ɦɟɫɬɚɯ, 

ɧɟ ɡɚɜɢɫɢɦɨ ɨɬ ɢɯ ɜɨɡɪɚɫɬɚ, ɨɩɵɬɚ ɢ ɧɚɭɱɧɵɯ ɡɜɚɧɢɣ. 
11. Ɍɢɩɢɱɧɵɟ ɨɲɢɛɤɢ ɬɪɟɛɭɸɬ ɨɛɹɡɚɬɟɥɶɧɨɣ ɩɪɨɜɟɪɤɢ ɷɬɨ:  
ɚ) ɨɲɢɛɤɚ ɩɪɢ ɩɟɪɟɩɢɫɵɜɚɧɢɢ ɡɚɞɚɧɢɹ, 
ɛ) ɨɲɢɛɤɚ ɩɪɢ ɱɬɟɧɢɢ ɭɫɥɨɜɢɹ ɡɚɞɚɱɢ,  
ɜ) ɫɤɨɛɤɢ, ɡɧɚɤɢ, ɪɚɡɦɟɪɧɨɫɬɢ, ɨɛɵɱɧɵɟ ɚɪɢɮɦɟɬɢɱɟɫɤɢɟ ɞɟɣɫɬɜɢɹ, 
ɝ) ɨɬɜɟɬ ɧɢ ɧɚ ɬɨɬ ɜɨɩɪɨɫ, ɥɢɛɨ ɧɢ ɞɨ ɤɨɧɰɚ ɧɚ ɬɨɬ ɜɨɩɪɨɫ, ɤɨɬɨɪɵɣ ɫɩɪɚɲɢɜɚɟɬɫɹ 

ɩɨ ɭɫɥɨɜɢɸ ɡɚɞɚɱɢ. 
12. Ɋɟɲɚɟɲɶ ɫɟɪɶёɡɧɭɸ ɩɪɨɛɥɟɦɭ ɩɚɪɚɥɥɟɥɶɧɨ ɢɳɢ ɦɟɬɨɞɵ ɟɟ ɩɪɨɜɟɪɤɢ.  
13. Ʌɸɛɭɸ ɡɚɞɚɱɭ ɢ ɩɪɨɛɥɟɦɭ ɩɪɨɜɟɪɹɣ ɡɞɪɚɜɵɦ ɫɦɵɫɥɨɦ. 
ȼɵɜɨɞɵ: ɂɧɬɟɪɧɟɬɧɨɟ ɢ ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɨɛɭɱɟɧɢɹ ɭɜɟɪɟɧɧɨ ɜɨɲɥɢ ɜ ɧɚɲɭ ɠɢɡɧɶ 

ɢ ɛɭɞɭɬɬɨɥɶɤɨ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶɫɹ ɢ ɪɚɡɜɢɜɚɬɶɫɹ. ɗɬɢ ɦɟɬɨɞɵ ɩɪɟɩɨɞɚɜɚɧɢɹ ɹɜɥɹɸɬɫɹ 
ɨɱɟɧɶ ɷɮɮɟɤɬɢɜɧɵɦ ɞɥɹ ɯɨɪɨɲɨ ɦɨɬɢɜɢɪɨɜɚɧɧɵɯ ɫɚɦɨ ɞɢɫɰɢɩɥɢɧɢɪɨɜɚɧɧɵɯ 
ɫɬɭɞɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɭɦɟɸɬ ɩɪɨɞɭɤɬɢɜɧɨ ɭɩɪɚɜɥɹɬɶ ɫɜɨɢɦ ɜɪɟɦɟɧɟɦ, ɧɨ ɫɥɨɠɧɵ ɞɥɹ 
ɧɟɫɚɦɨɫɬɨɹɬɟɥɶɧɵɯ ɥɸɞɟɣ-ɢɠɞɢɜɟɧɰɟɜ, ɤɨɬɨɪɵɟ ɭɱɚɬɫɹ ɧɟ ɞɥɹ ɫɟɛɹ, ɚ ɞɥɹ ɪɨɞɢɬɟɥɟɣ. 
ɋɨɫɬɚɜɥɟɧɢɟ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɤɨɧɬɟɧɬɚ ɞɥɹ ɢɧɬɟɪɧɟɬ-ɨɛɭɱɟɧɢɹ ɹɜɥɹɟɬɫɹ ɜɟɫɶɦɚ 
ɡɚɬɪɚɬɧɵɦ ɢ ɬɪɭɞɨɟɦɤɢɦ, ɜ ɷɬɨɦ ɩɪɟɩɨɞɚɜɚɬɟɥɹɦ ɞɨɥɠɧɚ ɛɵɬɶ ɨɤɚɡɚɧɚ ɫɭɳɟɫɬɜɟɧɧɚɹ 
ɦɚɬɟɪɢɚɥɶɧɚɹ ɢ ɨɛɪɚɡɨɜɚɬɟɥɶɧɚɹ ɩɨɦɨɳɶ, ɬɚɤɨɣ ɬɪɭɞ ɧɟɨɛɯɨɞɢɦɨ ɚɞɟɤɜɚɬɧɨ 
ɨɩɥɚɱɢɜɚɬɶ. 

 
ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɭɟɦɵɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 
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Abstract 
The article analyzes tax policy measures in the context of COVID-19 in Latvia. To 

overcome the consequences of the pandemic, many countries use various instruments to 
support the economy, including tax measures. This is since a significant number of companies 
are experiencing a decline in demand for their goods and services, resulting in a sharp decline 
in profits. In difficult economic times, flexible tax liability management becomes one of the 
most important tasks of any company. 
 

Ɋɟɡɸɦ 
ȼ ɫɬɚɬɶɟ ɚɧɚɥɢɡɢɪɭɸɬɫɹ ɦɟɪɨɩɪɢɹɬɢɹ ɧɚɥɨɝɨɜɨɣ ɩɨɥɢɬɢɤɢ ɜ ɭɫɥɨɜɢɹɯ COVID–19 

ɜ Ʌɚɬɜɢɢ. Ⱦɥɹ ɩɪɟɨɞɨɥɟɧɢɹ ɩɨɫɥɟɞɫɬɜɢɣ ɩɚɧɞɟɦɢɢ ɦɧɨɝɢɟ ɫɬɪɚɧɵ ɢɫɩɨɥɶɡɭɸɬ 
ɪɚɡɥɢɱɧɵɟ ɢɧɫɬɪɭɦɟɧɬɵ ɩɨɞɞɟɪɠɤɢ ɷɤɨɧɨɦɢɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɧɚɥɨɝɨɜɵɟ ɦɟɪɵ. ɗɬɨ 
ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɩɪɟɞɩɪɢɹɬɢɣ ɩɟɪɟɠɢɜɚɟɬ ɩɚɞɟɧɢɟ ɫɩɪɨɫɚ ɧɚ 
ɫɜɨɢ ɬɨɜɚɪɵ ɢ ɭɫɥɭɝɢ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɪɟɡɤɨ ɫɧɢɠɚɟɬɫɹ ɩɪɢɛɵɥɶ. ȼɨ ɜɪɟɦɹ ɫɥɨɠɧɵɯ 
ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɪɨɛɥɟɦ ɝɢɛɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɧɚɥɨɝɨɜɵɦɢ ɨɛɹɡɚɬɟɥɶɫɬɜɚɦɢ ɫɬɚɧɨɜɢɬɫɹ 
ɨɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɥɸɛɨɣ ɤɨɦɩɚɧɢɢ. 
  

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɩɚɧɞɟɦɢɹ, ɤɪɢɡɢɫ, ɧɚɥɨɝɨɩɥɚɬɟɥɶɳɢɤɢ, ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɟ, 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɩɨɥɢɬɢɤɚ, ɧɚɥɨɝɨɜɵɟ ɦɟɪɵ ɩɨɞɞɟɪɠɤɢ. 
  

1. ȼɟɞɟɧɢɟ 
ȼɨ ɦɧɨɝɢɯ ɫɬɪɚɧɚɯ ɦɢɪɚ, ɜ ɤɨɬɨɪɵɯ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɚɧɞɟɦɢɢ COVID–19 ɪɟɡɤɨ 

ɫɧɢɡɢɥɚɫɶ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɚɤɬɢɜɧɨɫɬɶ, ɜɜɟɞɟɧɵ ɱɪɟɡɜɵɱɚɣɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɧɚɥɨɝɨɜɨɣ 
ɩɨɥɢɬɢɤɢ ɜ ɰɟɥɹɯ ɡɚɳɢɬɵ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɶɫɤɨɣ ɫɪɟɞɵ. 

Ɉɪɝɚɧɢɡɚɰɢɹ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɫɨɬɪɭɞɧɢɱɟɫɬɜɚ ɢ ɪɚɡɜɢɬɢɹ (ɈɗɋɊ) 20 ɦɚɪɬɚ 2020 
ɝɨɞɚ ɜɵɫɬɭɩɢɥɚ ɫ ɚɞɪɟɫɨɜɚɧɧɵɦɢ ɩɪɚɜɢɬɟɥɶɫɬɜɚɦ ɫɬɪɚɧ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɪɚɫɫɦɨɬɪɟɬɶ 
ɪɹɞ ɦɟɪɨɩɪɢɹɬɢɣ ɧɚɥɨɝɨɜɨɣ ɩɨɥɢɬɢɤɢ ɢ ɧɚɥɨɝɨɜɨɝɨ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ [1].  

ȼ ɪɟɤɨɦɟɧɞɚɰɢɹɯ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɞɨɫɬɭɩɧɨɫɬɢ ɩɨɫɨɛɢɹ ɩɨ 
ɛɟɡɪɚɛɨɬɢɰɟ, ɛɨɥɟɡɧɢ ɢ ɞɪɭɝɢɯ ɩɨɫɨɛɢɣ, ɨɫɜɨɛɨɠɞɟɧɢɟ ɪɚɛɨɬɨɞɚɬɟɥɹ ɨɬ ɧɚɥɨɝɨɜ ɧɚ 
ɡɚɪɩɥɚɬɵ ɢ ɜɡɧɨɫɨɜ ɫɨɰɢɚɥɶɧɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ, ɱɬɨɛɵ ɭɦɟɧɶɲɢɬɶ ɡɚɬɪɚɬɵ ɧɚ ɪɚɛɨɱɭɸ 
ɫɢɥɭ ɜ ɫɢɥɶɧɨ ɩɨɫɬɪɚɞɚɜɲɢɯ ɨɬɪɚɫɥɹɯ, ɫɨɮɢɧɚɧɫɢɪɨɜɚɧɢɟ ɩɪɚɜɢɬɟɥɶɫɬɜɨɦ 
ɪɚɛɨɬɨɞɚɬɟɥɟɣ, ɱɬɨɛɵ ɭɞɟɪɠɚɬɶ ɢɯ ɨɬ ɭɜɨɥɶɧɟɧɢɹ ɪɚɛɨɬɧɢɤɨɜ. ɉɪɟɞɥɚɝɚɟɬɫɹ 
ɜɨɡɧɚɝɪɚɞɢɬɶ ɥɸɞɟɣ, ɪɚɛɨɬɚɸɳɢɯ ɫɜɟɪɯɭɪɨɱɧɨ ɢɥɢ ɜ ɨɩɚɫɧɵɯ ɭɫɥɨɜɢɹɯ, ɪɟɤɨɦɟɧɞɨɜɚɧɨ 
ɨɫɜɨɛɨɞɢɬɶ ɨɩɥɚɬɭ ɫɜɟɪɯɭɪɨɱɧɵɯ ɨɬ ɩɨɞɨɯɨɞɧɨɝɨ ɧɚɥɨɝɚ ɫ ɧɚɫɟɥɟɧɢɹ ɢ ɜɡɧɨɫɨɜ 
ɫɨɰɢɚɥɶɧɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ. ȼ ɨɛɥɚɫɬɢ ɤɨɫɜɟɧɧɵɯ ɧɚɥɨɝɨɜ ɫɬɪɚɧɚɦ-ɭɱɚɫɬɧɢɰɚɦ 
ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɪɚɫɫɦɨɬɪɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɨɬɥɨɠɢɬɶ ɩɥɚɬɟɠɢ ɧɚɥɨɝɚ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ 
ɫɬɨɢɦɨɫɬɶ (ɇȾɋ), ɭɫɤɨɪɢɬɶ ɜɨɡɜɪɚɬ ɩɟɪɟɩɥɚɱɟɧɧɨɝɨ ɇȾɋ, ɭɩɪɨɫɬɢɬɶ ɩɨɪɹɞɨɤ 
ɤɨɪɪɟɤɰɢɢ ɇȾɋ ɡɚ ɫɨɦɧɢɬɟɥɶɧɵɟ ɡɚɞɨɥɠɟɧɧɨɫɬɢ, ɨɬɦɟɧɢɬɶ ɩɥɚɬɟɠɢ ɬɚɦɨɠɟɧɧɨɝɨ ɢɥɢ 
ɚɤɰɢɡɧɨɝɨ ɧɚɥɨɝɚ ɡɚ ɨɩɪɟɞɟɥɟɧɧɵɟ ɢɦɩɨɪɬɧɵɟ ɬɨɜɚɪɵ (ɧɚɩɪɢɦɟɪ, ɩɪɨɞɭɤɬɵ ɩɢɬɚɧɢɹ, 
ɦɟɞɢɤɚɦɟɧɬɵ, ɫɪɟɞɫɬɜɚ ɩɪɨɢɡɜɨɞɫɬɜɚ), ɦɚɤɫɢɦɚɥɶɧɨ ɭɫɬɪɚɧɹɹ ɜɨɡɦɨɠɧɨɫɬɶ 
ɡɥɨɭɩɨɬɪɟɛɥɟɧɢɹ ɞɚɧɧɵɦɢ ɥɶɝɨɬɚɦɢ. Ɍɚɤɠɟ ɪɚɡɪɚɛɨɬɚɧ ɪɹɞ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɨ 
ɭɦɟɧɶɲɟɧɢɸ ɛɪɟɦɟɧɢ ɩɨɞɨɯɨɞɧɨɝɨ ɧɚɥɨɝɚ ɫ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɧɚɥɨɝɚ ɧɚ ɧɟɞɜɢɠɢɦɨɫɬɶ. 

mailto:andrejevats@inbox.lv


StarЩЭКЮЭТsФƗs гТЧƗЭЧТsФТ ЩrКФЭТsФƗs ФШЧПОrОЧМОs “TrКЧsЩШrЭs. IгРХƯЭƯЛК. LШƧТsЭТФК ЮЧ ТЧžОЧТОrТУК – 2021” rКФsЭЮ ФrƗУЮЦs 
Proceedings of the International scientific conference Transport. Education. Logistics And Engineering –2021” 

157 

 

      ɉɪɚɜɢɬɟɥɶɫɬɜɨ Ʌɚɬɜɢɢ ɩɪɟɞɩɪɢɧɢɦɚɟɬ ɦɟɪɵ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɭɫɬɪɚɧɟɧɢɟ 
ɩɨɫɥɟɞɫɬɜɢɣ, ɜɵɡɜɚɧɧɵɯ COVID–19, ɧɟ ɬɨɥɶɤɨ ɜ ɫɨɰɢɚɥɶɧɨɣ ɢ ɞɟɥɨɜɨɣ ɫɮɟɪɚɯ, ɧɨ ɢ ɜ 
ɨɛɥɚɫɬɢ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ.  
  ɐɟɥɶ ɞɚɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ - ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɧɚɥɨɝɨɜɨɣ 
ɩɨɥɢɬɢɤɢ ɜ ɭɫɥɨɜɢɹɯ COVID-19 ɜ Ʌɚɬɜɢɢ. 
 

2. ɋɩɟɰɢɚɥɶɧɵɣ ɜɪɟɦɟɧɧɵɣ ɡɚɤɨɧ ɅɊ «Ɉ ɦɟɪɚɯ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɢ 
ɩɪɟɨɞɨɥɟɧɢɸ ɭɝɪɨɡɵ ɝɨɫɭɞɚɪɫɬɜ ɢ ɟɟ ɩɨɫɥɟɞɫɬɜɢɣ ɜ ɫɜɹɡɢ ɫ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ COVID–19». 

 ɑɬɨɛɵ ɨɩɟɪɚɬɢɜɧɨ ɪɟɚɝɢɪɨɜɚɬɶ ɧɚ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɫɥɟɞɫɬɜɢɹ ɤɪɢɡɢɫɚ ωOVID-19 
ɢ ɨɤɚɡɵɜɚɬɶ ɩɨɞɞɟɪɠɤɭ ɨɬɪɚɫɥɹɦ, ɩɪɟɞɩɪɢɹɬɢɹɦ ɢ ɢɯ ɪɚɛɨɬɧɢɤɚɦ, ɜ Ʌɚɬɜɢɢ 20 ɦɚɪɬɚ 
2020 ɝɨɞɚ ɛɵɥ ɩɪɢɧɹɬ ɫɩɟɰɢɚɥɶɧɵɣ ɜɪɟɦɟɧɧɵɣ ɡɚɤɨɧ «Ɉ ɦɟɪɚɯ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɢ 
ɩɪɟɨɞɨɥɟɧɢɸ ɭɝɪɨɡɵ ɝɨɫɭɞɚɪɫɬɜ ɢ ɟɟ ɩɨɫɥɟɞɫɬɜɢɣ ɜ ɫɜɹɡɢ ɫ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ COVID–
19» [2]. Ɂɚɤɨɧ ɜɫɬɭɩɢɥ ɜ ɫɢɥɭ 22 ɦɚɪɬɚ 2020 ɝɨɞɚ. ɗɬɨ ɟɞɢɧɵɣ ɡɚɤɨɧ ɨ ɩɨɞɞɟɪɠɤɟ 
ɛɢɡɧɟɫɚ ɢ ɪɚɛɨɬɧɢɤɨɜ ɜ ɩɟɪɢɨɞ ɫɧɢɠɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ. Ɂɚɤɨɧ 
ɞɟɥɟɝɢɪɨɜɚɥ Ʉɚɛɢɧɟɬɭ ɦɢɧɢɫɬɪɨɜ ɨɩɪɟɞɟɥɟɧɢɟ ɫɟɤɬɨɪɨɜ (ɨɬɪɚɫɥɟɣ), ɤɨɬɨɪɵɟ ɩɨɧɟɫɥɢ 
ɢɥɢ ɩɨɧɟɫɭɬ ɧɚɢɛɨɥɶɲɢɟ ɩɨɬɟɪɢ ɜ ɫɜɹɡɢ ɫ ɱɪɟɡɜɵɱɚɣɧɵɦ ɩɨɥɨɠɟɧɢɟɦ. 
ɐɟɥɶ ɡɚɤɨɧɚ — ɭɫɬɚɧɨɜɢɬɶ ɤɨɧɤɪɟɬɧɵɟ ɦɟɪɵ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɧɟɝɚɬɢɜɧɨɝɨ ɜɥɢɹɧɢɹ 
ɭɝɪɨɡ ɩɚɧɞɟɦɢɢ ωOVID-19 ɧɚ ɷɤɨɧɨɦɢɤɭ ɫɬɪɚɧɵ ɢ ɜɜɟɫɬɢ ɦɟɯɚɧɢɡɦɵ ɩɨɞɞɟɪɠɤɢ 
ɛɢɡɧɟɫɚ ɢ ɪɚɛɨɬɧɢɤɨɜ. Ɂɚɤɨɧɨɦ ɛɵɥɚ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɟɥɢɱɢɧɚ ɡɚɬɪɚɬ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 
ɫɜɹɡɚɧɧɵɯ ɫ ɨɝɪɚɧɢɱɟɧɢɟɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ωOVID-19. 

Ɂɚɤɨɧ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɪɹɞ ɦɟɪ ɧɚɥɨɝɨɜɨɣ ɩɨɞɞɟɪɠɤɢ ɞɥɹ ɩɪɟɞɩɪɢɹɬɢɣ, ɢɯ 
ɪɚɛɨɬɧɢɤɨɜ ɢ ɫɚɦɨɡɚɧɹɬɵɯ ɥɢɰ, ɤɨɬɨɪɵɟ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɋɥɭɠɛɚ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ 
ɞɨɯɨɞɨɜ. 

Ɂɚɤɨɧ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɨɩɪɟɞɟɥɟɧɧɵɟ ɩɨɞɞɟɪɠɢɜɚɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɞɥɹ ɨɬɪɚɫɥɟɣ, 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɬɪɨɧɭɬɵɯ ɤɪɢɡɢɫɨɦ: 

  ȼɨɡɦɨɠɧɨɫɬɶ ɡɚɩɪɨɫɢɬɶ ɩɪɨɞɥɟɧɢɟ ɫɪɨɤɚ ɭɩɥɚɬɵ ɧɚɥɨɝɨɜ, ɟɫɥɢ ɩɪɨɫɪɨɱɤɚ 
ɜɵɡɜɚɧɚ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ COVID-19. ɑɬɨɛɵ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɷɬɢɦ ɢɧɫɬɪɭɦɟɧɬɨɦ, 
ɧɚɥɨɝɨɩɥɚɬɟɥɶɳɢɤ ɨɛɹɡɚɧ ɜ ɬɟɱɟɧɢɟ ɞɜɭɯ ɦɟɫɹɰɟɜ ɩɨɫɥɟ ɧɚɫɬɭɩɥɟɧɢɹ ɫɪɨɤɚ 
ɩɥɚɬɟɠɚ ɢɥɢ ɜɫɬɭɩɥɟɧɢɹ ɜ ɫɢɥɭ ɞɚɧɧɨɝɨ ɡɚɤɨɧɚ ɩɨɞɚɬɶ ɜ ɋɥɭɠɛɭ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɞɨɯɨɞɨɜ (ɋȽȾ) ɨɛɨɫɧɨɜɚɧɧɨɟ ɡɚɹɜɥɟɧɢɟ. ɋȽȾ ɜɩɪɚɜɟ ɫɨɫɬɚɜɢɬɶ 
ɝɪɚɮɢɤ ɭɩɥɚɬɵ ɩɪɨɫɪɨɱɟɧɧɵɯ ɧɚɥɨɝɨɜ ɢɥɢ ɨɬɥɨɠɢɬɶ ɢɯ ɧɚ ɫɪɨɤ ɞɨ ɬɪɟɯ ɥɟɬ, 
ɫɱɢɬɚɹ ɫɨ ɞɧɹ ɩɨɞɚɱɢ ɡɚɹɜɥɟɧɢɹ. ɇɚ ɩɪɨɫɪɨɱɟɧɧɵɟ ɧɚɥɨɝɨɜɵɟ ɩɥɚɬɟɠɢ ɧɟ ɛɭɞɭɬ 
ɧɚɱɢɫɥɹɬɶɫɹ ɩɟɧɢ, ɢ ɭɤɚɡɚɧɧɵɟ ɥɢɰɚ ɧɟ ɛɭɞɭɬ ɜɤɥɸɱɟɧɵ ɜ ɛɚɡɭ ɞɚɧɧɵɯ 
ɞɨɥɠɧɢɤɨɜ ɋȽȾ.  

  Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɟ ɢ ɦɭɧɢɰɢɩɚɥɶɧɵɟ ɭɱɪɟɠɞɟɧɢɹ, ɚ ɬɚɤɠɟ ɩɪɨɢɡɜɨɞɧɵɟ 
ɩɭɛɥɢɱɧɵɟ ɥɢɰɚ ɢ ɤɨɧɬɪɨɥɢɪɭɟɦɵɟ ɩɭɛɥɢɱɧɵɦ ɥɢɰɨɦ ɨɛɳɟɫɬɜɚ ɤɚɩɢɬɚɥɚ, 
ɫɜɨɛɨɞɧɵɟ ɩɨɪɬɵ ɢ ɫɩɟɰɢɚɥɶɧɵɟ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɡɨɧɵ ɧɚ ɫɪɨɤ ɞɟɣɫɬɜɢɹ ɡɚɤɨɧɚ 
ɨɫɜɨɛɨɞɹɬ ɞɚɧɧɵɯ ɤɨɦɦɟɪɫɚɧɬɨɜ ɨɬ ɩɥɚɬɵ ɡɚ ɚɪɟɧɞɭ ɢɦɭɳɟɫɬɜɚ ɩɭɛɥɢɱɧɨɝɨ 
ɥɢɰɚ ɢ ɢɦɭɳɟɫɬɜɚ ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ ɩɭɛɥɢɱɧɵɦ ɥɢɰɨɦ ɨɛɳɟɫɬɜɚ ɤɚɩɢɬɚɥɚ ɥɢɛɨ 
ɫɧɢɡɹɬ ɟɟ, ɚ ɬɚɤɠɟ ɧɟ ɛɭɞɭɬ ɩɪɢɦɟɧɹɬɶ ɩɪɨɰɟɧɬɵ ɡɚ ɩɪɨɫɪɨɱɤɭ ɢ ɧɟɭɫɬɨɣɤɭ ɜ 
ɫɥɭɱɚɟ ɡɚɞɟɪɠɤɢ ɩɥɚɬɟɠɚ (ɤɪɨɦɟ ɩɥɚɬɟɠɟɣ ɡɚ ɩɨɬɪɟɛɥɟɧɧɵɟ ɭɫɥɭɝɢ – 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɬɟɩɥɨɷɧɟɪɝɢɸ, ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɢ ɞɪɭɝɢɟ ɭɫɥɭɝɢ ɩɨ ɫɨɞɟɪɠɚɧɢɸ 
ɧɟɞɜɢɠɢɦɨɫɬɢ). 

  Ȼɭɞɭɬ ɤɨɦɩɟɧɫɢɪɨɜɚɧɵ ɪɚɫɯɨɞɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɫɬɨɟɦ ɧɚɟɦɧɵɯ ɪɚɛɨɬɧɢɤɨɜ: 
ɪɚɛɨɬɧɢɤɭ ɛɭɞɟɬ ɜɵɩɥɚɱɢɜɚɬɶɫɹ ɤɨɦɩɟɧɫɚɰɢɹ ɜɨɡɧɚɝɪɚɠɞɟɧɢɹ ɜ ɪɚɡɦɟɪɟ ɞɨ 7η% 
ɨɬ ɫɪɟɞɧɟɝɨ ɜɨɡɧɚɝɪɚɠɞɟɧɢɹ ɡɚ ɩɪɟɞɵɞɭɳɢɟ ɲɟɫɬɶ ɦɟɫɹɰɟɜ, ɧɨ ɧɟ ɛɨɥɶɲɟ 700 
ɟɜɪɨ ɡɚ ɤɚɥɟɧɞɚɪɧɵɣ ɦɟɫɹɰ. ɉɨɫɨɛɢɟ ɩɨ ɩɪɨɫɬɨɸ ɧɟ ɛɭɞɟɬ ɨɛɥɚɝɚɬɶɫɹ 
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ɩɨɞɨɯɨɞɧɵɦ ɧɚɥɨɝɨɦ ɫ ɧɚɫɟɥɟɧɢɹ (ɉɇɇ) ɢ ɨɛɹɡɚɬɟɥɶɧɵɦɢ ɜɡɧɨɫɚɦɢ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɨɰɢɚɥɶɧɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ (ɈȼȽɋɋ). ȼɵɩɥɚɬɚ ɩɨɫɨɛɢɹ ɩɨ 
ɩɪɨɫɬɨɸ ɩɪɟɤɪɚɬɢɬɫɹ, ɟɫɥɢ ɜɨ ɜɪɟɦɹ ɟɝɨ ɩɨɥɭɱɟɧɢɹ ɪɚɛɨɬɨɞɚɬɟɥɶ ɩɪɢɦɟɬ ɧɚ 
ɪɚɛɨɬɭ ɧɨɜɵɯ ɪɚɛɨɬɧɢɤɨɜ. 

 
3. Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɟ ɦɟɪɵ ɩɨɞɞɟɪɠɤɢ 

Ɂɚɬɪɨɧɭɬɵɟ ɤɪɢɡɢɫɨɦ ɨɬɪɚɫɥɢ ɨɩɪɟɞɟɥɹɟɬ Ʉɚɛɢɧɟɬ ɦɢɧɢɫɬɪɨɜ, ɤɨɬɨɪɵɣ ɜɩɪɚɜɟ 
ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɞɥɹ ɧɢɯ ɢ ɧɟ ɬɨɥɶɤɨ ɧɚɥɨɝɨɜɵɟ, ɧɨ ɢ ɞɪɭɝɢɟ ɩɨɞɞɟɪɠɢɜɚɸɳɢɟ 
ɦɟɪɨɩɪɢɹɬɢɹ. 

ɇɟɡɚɜɢɫɢɦɨ ɨɬ ɨɬɪɚɫɥɢ ɜɜɨɞɹɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩɨɞɞɟɪɠɢɜɚɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ. 
ɍɜɟɥɢɱɟɧɢɟ ɫɪɨɤɚ ɩɪɨɞɥɟɧɢɹ ɢ ɪɚɡɞɟɥɟɧɢɹ ɧɚɥɨɝɨɜɵɯ ɩɥɚɬɟɠɟɣ 
ɇɚɥɨɝɨɩɥɚɬɟɥɶɳɢɤɢ ɜ ɫɟɤɬɨɪɚɯ, ɡɚɬɪɨɧɭɬɵɯ ɤɪɢɡɢɫɨɦ, ɢɦɟɸɬ ɩɪɚɜɨ ɩɨɞɚɬɶ ɜ 

ɋɥɭɠɛɭ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɞɨɯɨɞɨɜ (ɋȽȾ) ɡɚɹɜɤɭ ɧɚ ɨɬɫɪɨɱɤɭ ɭɩɥɚɬɵ ɧɚɥɨɝɚ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɫɬɚɬɶɢ 24 ɡɚɤɨɧɚ «Ɉ ɧɚɥɨɝɚɯ ɢ ɩɨɲɥɢɧɚɯ», ɟɫɥɢ ɡɚɞɟɪɠɤɚ 
ɧɚɥɨɝɨɜɵɯ ɩɥɚɬɟɠɟɣ ɹɜɥɹɟɬɫɹ ɪɟɡɭɥɶɬɚɬɨɦ ɱɪɟɡɜɵɱɚɣɧɨɣ ɫɢɬɭɚɰɢɢ. ɇɚɥɨɝɨɩɥɚɬɟɥɶɳɢɤ 
ɞɨɥɠɟɧ ɩɪɟɞɫɬɚɜɢɬɶ ɨɛɨɫɧɨɜɚɧɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɧɟ ɩɨɡɞɧɟɟ, ɱɟɦ ɱɟɪɟɡ ɞɜɚ ɦɟɫɹɰɚ 
ɩɨɫɥɟ ɞɚɬɵ ɩɥɚɬɟɠɚ.  

Ⱦɥɹ ɧɚɥɨɝɨɩɥɚɬɟɥɶɳɢɤɨɜ, ɤɨɬɨɪɵɟ ɜɟɞɭɬ ɯɨɡɹɣɫɬɜɟɧɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ ɜ 
ɨɬɪɚɫɥɹɯ, ɜɤɥɸɱɟɧɧɵɯ ɜ ɨɬɞɟɥɶɧɵɣ ɫɩɢɫɨɤ ɦɢɧɢɫɬɟɪɫɬɜɚ ɮɢɧɚɧɫɨɜ, ɧɚɥɨɝɨɜɚɹ 
ɚɞɦɢɧɢɫɬɪɚɰɢɹ ɢɦɟɟɬ ɩɪɚɜɨ ɪɚɡɞɟɥɢɬɶ ɢɥɢ ɨɬɫɪɨɱɢɬɶ ɜɵɩɥɚɬɭ ɡɚɞɨɥɠɟɧɧɨɫɬɢ ɜɦɟɫɬɨ 
ɫɬɚɧɞɚɪɬɧɨɝɨ ɨɞɧɨɝɨ ɝɨɞɚ ɧɚ ɫɪɨɤ ɞɨ ɬɪɟɯ ɥɟɬ ɫ ɞɚɬɵ ɩɨɞɚɱɢ ɡɚɹɜɥɟɧɢɹ. 

ɋɥɭɠɛɚ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɞɨɯɨɞɨɜ ɪɚɡɞɟɥɹɟɬ ɩɨɧɹɬɢɹ «ɩɪɨɞɥɟɧɢɟ (ɨɬɫɪɨɱɤɚ) 
ɧɚɥɨɝɨɜɨɝɨ ɩɥɚɬɟɠɚ» ɢ «ɪɚɡɞɟɥɟɧɢɟ ɧɚɥɨɝɨɜɨɝɨ ɩɥɚɬɟɠɚ»: 

 ɋȽȾ ɢɦɟɟɬ ɩɪɚɜɨ ɩɪɟɞɨɫɬɚɜɢɬɶ ɨɬɫɪɨɱɤɭ ɧɚ ɭɩɥɚɬɭ ɧɚɥɨɝɨɜɨɝɨ ɞɨɥɝɚ, ɬ. ɟ. 
ɨɬɥɨɠɢɬɶ ɧɚ ɜɪɟɦɹ ɞɨ ɨɞɧɨɝɨ ɝɨɞɚ, ɫɱɢɬɚɹ ɫɨ ɞɧɹ ɩɨɞɚɱɢ ɡɚɹɜɥɟɧɢɹ. ɇɚɥɨɝɨɜɚɹ 
ɚɞɦɢɧɢɫɬɪɚɰɢɹ ɜ ɩɢɫɶɦɟɧɧɨɦ ɜɢɞɟ ɞɨɝɨɜɚɪɢɜɚɟɬɫɹ ɫ ɧɚɥɨɝɨɩɥɚɬɟɥɶɳɢɤɨɦ ɨ 
ɝɪɚɮɢɤɟ ɭɩɥɚɬɵ ɡɚɞɨɥɠɟɧɧɨɫɬɢ. ɇɚɥɨɝɨɩɥɚɬɟɥɶɳɢɤɢ, ɜɤɥɸɱɟɧɧɵɟ ɜ ɫɩɢɫɨɤ 
ɦɢɧɢɫɬɟɪɫɬɜɚ ɮɢɧɚɧɫɨɜ, ɩɨɥɭɱɚɸɬ ɩɪɚɜɨ ɧɚ ɨɬɫɪɨɱɤɭ ɧɚɥɨɝɨɜɨɝɨ ɩɥɚɬɟɠɚ ɞɨ 
ɬɪɟɯ ɥɟɬ; 

 ɋȽȾ ɢɦɟɟɬ ɩɪɚɜɨ ɪɚɡɞɟɥɢɬɶ ɩɨ ɫɪɨɤɚɦ ɧɚ ɜɪɟɦɹ ɞɨ ɩɹɬɢ ɥɟɬ ɭɩɥɚɬɭ 
ɪɚɫɫɱɢɬɚɧɧɵɯ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɫɭɳɟɫɬɜɥɟɧɧɨɝɨ ɧɚɥɨɝɨɜɨɣ ɚɞɦɢɧɢɫɬɪɚɰɢɟɣ 
ɤɨɧɬɪɨɥɹ (ɩɪɨɜɟɪɤɢ, ɪɟɜɢɡɢɢ) ɧɚɥɨɝɨɜɵɯ ɩɥɚɬɟɠɟɣ, ɩɟɧɢ ɢ ɲɬɪɚɮɚ, ɚ ɬɚɤɠɟ 
ɪɚɡɞɟɥɢɬɶ ɩɨ ɫɪɨɤɚɦ ɧɚ ɜɪɟɦɹ ɞɨ ɩɹɬɢ ɥɟɬ ɪɚɫɫɱɢɬɚɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɨɫɭɳɟɫɬɜɥɟɧɧɨɣ ɧɚɥɨɝɨɜɨɣ ɚɞɦɢɧɢɫɬɪɚɰɢɟɣ ɩɪɨɜɟɪɤɢ ɫɨɨɬɜɟɬɫɬɜɢɹ ɞɚɧɧɵɯ 
ɧɚɥɨɝɨɜɵɣ ɩɥɚɬɟɠ ɢ ɩɟɧɸ. 

ɑɬɨɛɵ ɩɨɥɭɱɢɬɶ ɩɪɚɜɨ ɧɚ ɧɨɜɨɟ ɩɪɨɞɥɟɧɢɟ ɫɪɨɤɚ ɨɩɥɚɬɵ ɧɚɥɨɝɚ, ɧɚɥɨɝɨɩɥɚɬɟɥɶɳɢɤ 
ɞɨɥɠɟɧ ɚɤɬɢɜɧɨ ɫɨɬɪɭɞɧɢɱɚɬɶ ɫ ɧɚɥɨɝɨɜɨɣ ɚɞɦɢɧɢɫɬɪɚɰɢɟɣ, ɚ ɬɚɤɠɟ ɩɪɟɞɫɬɚɜɢɬɶ 
ɦɨɬɢɜɢɪɨɜɚɧɧɨɟ ɡɚɹɜɥɟɧɢɟ ɨ ɧɨɜɨɦ ɩɪɨɞɥɟɧɢɢ ɫɪɨɤɚ ɭɩɥɚɬɵ ɩɪɨɫɪɨɱɟɧɧɵɯ ɢɥɢ 
ɧɟɭɩɥɚɱɟɧɧɵɯ ɧɚɥɨɝɨɜɵɯ ɩɥɚɬɟɠɟɣ. ȼ ɫɥɭɱɚɟ ɩɪɨɞɥɟɧɢɹ ɩɟɧɢ ɡɚ ɧɟɫɜɨɟɜɪɟɦɟɧɧɭɸ 
ɜɵɩɥɚɬɭ ɧɚɥɨɝɨɜɨɣ ɡɚɞɨɥɠɟɧɧɨɫɬɢ ɡɚ ɜɟɫɶ ɩɟɪɢɨɞ ɩɪɨɫɪɨɱɤɢ ɧɟ ɛɭɞɟɬ ɧɚɱɢɫɥɹɬɶɫɹ. 

Ɉɬɫɪɨɱɤɚ ɭɩɥɚɬɵ ɧɚɥɨɝɚ ɧɚ ɧɟɞɜɢɠɢɦɨɫɬɶ 
ɋɚɦɨɭɩɪɚɜɥɟɧɢɹɦ ɞɚɧɨ ɩɪɚɜɨ ɭɫɬɚɧɨɜɢɬɶ ɞɪɭɝɢɟ ɫɪɨɤɢ ɭɩɥɚɬɵ ɧɚɥɨɝɚ ɧɚ 

ɧɟɞɜɢɠɢɦɭɸ ɫɨɛɫɬɜɟɧɧɨɫɬɶ, ɨɬɥɢɱɚɸɳɢɟɫɹ ɨɬ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɡɚɤɨɧɟ «Ɉ ɧɚɥɨɝɟ ɧɚ 
ɧɟɞɜɢɠɢɦɭɸ ɫɨɛɫɬɜɟɧɧɨɫɬɶ», ɩɟɪɟɧɟɫɹ ɢɯ ɧɚ ɛɨɥɟɟ ɩɨɡɞɧɢɣ ɫɪɨɤ. ɑɬɨɛɵ ɪɟɚɥɢɡɨɜɚɬɶ 
ɞɚɧɧɨɟ ɩɪɚɜɨ, ɫɚɦɨɭɩɪɚɜɥɟɧɢɟ ɦɨɠɟɬ ɩɪɢɧɹɬɶ ɪɟɲɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɫɟɯ 
ɩɥɚɬɟɥɶɳɢɤɨɜ ɧɚɥɨɝɚ ɧɚ ɧɟɞɜɢɠɢɦɨɫɬɶ, ɥɢɛɨ ɨɩɪɟɞɟɥɢɬɶ ɤɨɧɤɪɟɬɧɵɟ ɤɚɬɟɝɨɪɢɢ 
ɩɥɚɬɟɥɶɳɢɤɨɜ ɞɚɧɧɨɝɨ ɧɚɥɨɝɚ. Ɉ ɬɚɤɨɦ ɪɟɲɟɧɢɢ ɧɟɨɛɯɨɞɢɦɨ ɩɭɛɥɢɱɧɨ ɨɩɨɜɟɫɬɢɬɶ 
ɩɥɚɬɟɥɶɳɢɤɨɜ ɧɚɥɨɝɚ ɧɚ ɧɟɞɜɢɠɢɦɨɫɬɶ. 
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ɉɨɞɞɟɪɠɤɚ ɞɥɹ ɮɢɡɢɱɟɫɤɢɯ ɥɢɰ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɯ ɯɨɡɹɣɫɬɜɟɧɧɭɸ 
ɞɟɹɬɟɥɶɧɨɫɬɶ 

ɉɥɚɬɟɥɶɳɢɤɢ ɩɨɞɨɯɨɞɧɨɝɨ ɧɚɥɨɝɚ ɫ ɧɚɫɟɥɟɧɢɹ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɟ ɯɨɡɹɣɫɬɜɟɧɧɭɸ 
ɞɟɹɬɟɥɶɧɨɫɬɶ, ɫ ɞɨɯɨɞɨɜ ɨɬ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɦɨɝɭɬ ɧɟ ɩɪɨɢɡɜɨɞɢɬɶ 
ɚɜɚɧɫɨɜɵɟ ɩɥɚɬɟɠɢ ɩɨɞɨɯɨɞɧɨɝɨ ɧɚɥɨɝɚ ɫ ɧɚɫɟɥɟɧɢɹ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɜ ɡɚɤɨɧɟ «Ɉ 
ɩɨɞɨɯɨɞɧɨɦ ɧɚɥɨɝɟ ɫ ɧɚɫɟɥɟɧɢɹ» — ɡɚ ɢɯ ɩɪɨɫɪɨɱɤɭ ɧɟ ɛɭɞɟɬ ɪɚɫɫɱɢɬɵɜɚɬɶɫɹ ɩɟɧɹ. 

ɍɫɤɨɪɟɧɧɵɣ ɜɨɡɜɪɚɬ ɩɟɪɟɩɥɚɬɵ ɇȾɋ 
 ɋ 1 ɚɩɪɟɥɹ 2020 ɝɨɞɚ ɩɨɪɹɞɨɤ ɜɨɡɜɪɚɬɚ ɩɟɪɟɩɥɚɱɟɧɧɨɝɨ ɧɚɥɨɝɚ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ 

ɫɬɨɢɦɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɨɜɵɦ ɡɚɤɨɧɨɦ. ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɩɨɥɨɠɟɧɢɹ ɫɬɚɬɟɣ 109 ɢ 110 
Ɂɚɤɨɧɚ ɨ ɧɚɥɨɝɟ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ, ɪɟɝɭɥɢɪɭɸɳɢɟ ɩɨɪɹɞɨɤ ɜɨɡɜɪɚɬɚ ɇȾɋ, ɧɟ 
ɩɪɢɦɟɧɹɸɬɫɹ 

 ɋɥɭɠɛɚ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɞɨɯɨɞɨɜ ɫ ɩɨɦɨɳɶɸ ɦɟɪ ɧɚɥɨɝɨɜɨɝɨ 
ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ ɜɵɩɥɚɱɢɜɚɟɬ ɫɭɦɦɭ ɭɬɜɟɪɠɞɟɧɧɨɝɨ ɜɨɡɜɪɚɬɚ ɧɚɥɨɝɚ ɧɚ 
ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ ɜɫɟɦ ɧɚɥɨɝɨɩɥɚɬɟɥɶɳɢɤɚɦ ɜ ɬɟɱɟɧɢɟ 30 ɞɧɟɣ ɩɨɫɥɟ ɫɪɨɤɚ 
ɩɨɞɚɱɢ ɧɚɥɨɝɨɜɨɣ ɞɟɤɥɚɪɚɰɢɢ, ɧɟ ɧɚɤɚɩɥɢɜɚɹ ɢɯ ɞɨ ɤɨɧɰɚ ɝɨɞɚ ɬɚɤɫɚɰɢɢ. 

 ɉɟɪɟɞ ɜɨɡɜɪɚɬɨɦ ɭɬɜɟɪɠɞɟɧɧɨɣ ɩɟɪɟɩɥɚɱɟɧɧɨɣ ɫɭɦɦɵ ɇȾɋ ɧɟɨɛɯɨɞɢɦɨ 
ɩɨɝɚɫɢɬɶ ɚɞɦɢɧɢɫɬɪɢɪɭɟɦɵɟ ɋȽȾ ɧɚɥɨɝɢ, ɩɨɲɥɢɧɵ, ɞɪɭɝɢɟ ɭɫɬɚɧɨɜɥɟɧɧɵɟ 
ɝɨɫɭɞɚɪɫɬɜɨɦ ɜɵɩɥɚɬɵ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɧɢɦɢ ɩɥɚɬɟɠɢ ɜ ɩɨɪɹɞɤɟ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɦ ɜ 
ɡɚɤɨɧɟ «Ɉ ɧɚɥɨɝɚɯ ɢ ɩɨɲɥɢɧɚɯ». Ɍɚɤɠɟ ɧɟ ɦɟɧɹɟɬɫɹ ɞɟɣɫɬɜɭɸɳɢɣ ɩɨɪɹɞɨɤ, ɫɨɝɥɚɫɧɨ 
ɤɨɬɨɪɨɦɭ ɋȽȾ ɜɩɪɚɜɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɧɚɥɨɝɨɜɨɣ ɪɟɜɢɡɢɢ (ɚɭɞɢɬɚ) ɭɬɨɱɧɢɬɶ 
ɩɟɪɟɩɥɚɱɟɧɧɭɸ ɫɭɦɦɭ ɇȾɋ. 

Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɚɤɰɢɡɧɨɝɨ ɧɚɥɨɝɚ ɞɥɹ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɞɟɡɢɧɮɢɰɢɪɭɸɳɢɯ 
ɫɪɟɞɫɬɜ 

ɋɢɬɭɚɰɢɹ ɩɨɬɪɟɛɨɜɚɥɚ ɩɪɢɧɹɬɢɹ ɫɪɨɱɧɵɯ ɦɟɪ ɞɥɹ ɫɬɢɦɭɥɢɪɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɞɟɡɢɧɮɢɰɢɪɭɸɳɢɯ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɨɫɧɨɜɟ ɫɩɢɪɬɚ. Ⱦɥɹ ɷɬɨɝɨ ɜ ɞɨɩɨɥɧɟɧɢɟ ɤ 
ɫɭɳɟɫɬɜɭɸɳɢɦ ɥɶɝɨɬɚɦ ɩɨ ɚɤɰɢɡɧɨɦɭ ɧɚɥɨɝɭ, ɚɥɤɨɝɨɥɶ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɞɥɹ 
ɢɡɝɨɬɨɜɥɟɧɢɹ ɞɟɡɢɧɮɢɰɢɪɭɸɳɢɯ ɫɪɟɞɫɬɜ ɧɚ ɨɫɧɨɜɟ ɫɩɢɪɬɚ, ɨɫɜɨɛɨɠɞɚɟɬɫɹ ɨɬ 
ɚɤɰɢɡɧɨɝɨ ɫɛɨɪɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɥɨɠɟɧɢɹɦɢ ɧɨɪɦɚɬɢɜɧɵɯ ɚɤɬɨɜ ɨɛ ɨɫɜɨɛɨɠɞɟɧɢɢ 
ɨɬ ɚɤɰɢɡɧɨɝɨ ɧɚɥɨɝɚ ɧɚ ɚɥɤɨɝɨɥɶɧɵɟ ɧɚɩɢɬɤɢ. Ⱦɥɹ ɩɨɤɭɩɤɢ ɫɩɢɪɬɚ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɞɟɡɢɧɮɢɰɢɪɭɸɳɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɩɨɥɭɱɟɧɢɹ ɥɶɝɨɬɵ ɬɪɟɛɭɟɬɫɹ ɪɚɡɪɟɲɟɧɢɟ ɋɥɭɠɛɵ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɞɨɯɨɞɨɜ. 

ȿɫɥɢ ɠɟ ɫɩɢɪɬ ɢɦɩɨɪɬɢɪɭɟɬɫɹ ɢɡ ɞɪɭɝɨɣ ɫɬɪɚɧɵ-ɭɱɚɫɬɧɢɰɵ ȿɋ, ɬɨ ɜ ɞɚɧɧɨɦ 
ɫɥɭɱɚɟ ɞɟɪɠɚɬɟɥɶ ɫɤɥɚɞɚ ɩɪɢɦɟɧɹɟɬ ɤ ɷɬɨɣ ɫɞɟɥɤɟ 100% ɨɫɜɨɛɨɠɞɟɧɢɟ ɨɬ ɭɩɥɚɬɵ 
ɚɤɰɢɡɧɨɝɨ ɧɚɥɨɝɚ. 

Ⱦɥɹ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɫɩɢɪɬɚ ɞɥɹ ɞɟɡɢɧɮɢɰɢɪɭɸɳɢɯ ɫɪɟɞɫɬɜ ɢɦɟɸɬɫɹ ɢ ɞɪɭɝɢɟ 
ɥɶɝɨɬɵ. 

Ɋɚɡɪɟɲɟɧɚ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɬɨɪɝɨɜɥɹ ɚɥɤɨɝɨɥɟɦ ɢ ɞɪɭɝɢɦɢ ɚɤɰɢɡɧɵɦɢ 
ɬɨɜɚɪɚɦɢ 

Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɤɨɧɬɚɤɬɢɪɨɜɚɧɢɹ ɥɸɞɟɣ ɪɚɡɪɟɲɚɟɬɫɹ ɩɪɨɞɚɜɚɬɶ ɚɤɰɢɡɧɵɟ 
ɬɨɜɚɪɵ, ɢɫɩɨɥɶɡɭɹ ɞɢɫɬɚɧɰɢɨɧɧɵɣ ɞɨɝɨɜɨɪ, ɩɪɢ ɷɬɨɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɡɚɩɪɟɬ ɧɚ 
ɩɪɨɞɚɠɭ ɬɚɛɚɱɧɵɯ ɢɡɞɟɥɢɣ ɢ ɠɢɞɤɨɫɬɟɣ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɷɥɟɤɬɪɨɧɧɵɯ ɫɢɝɚɪɟɬɚɯ. 

ɗɬɨ ɧɟ ɨɬɦɟɧɹɟɬ ɜɨɡɪɚɫɬɧɵɯ ɨɝɪɚɧɢɱɟɧɢɣ ɢ ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɜɪɟɦɟɧɢ ɫɭɬɨɤ (8:00 
— 22:00). 

ɉɪɨɞɥɟɧɢɟ ɫɪɨɤɚ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɝɨɞɨɜɵɯ ɨɬɱɟɬɨɜ 
ɋɭɛɴɟɤɬɚɦ ɡɚɤɨɧɚ «Ɉ ɝɨɞɨɜɵɯ ɨɬɱɟɬɚɯ ɢ ɤɨɧɫɨɥɢɞɢɪɨɜɚɧɧɵɯ ɝɨɞɨɜɵɯ ɨɬɱɟɬɚɯ», 

ɚ ɬɚɤɠɟ ɬɨɜɚɪɢɳɟɫɬɜɚɦ, ɭɱɪɟɠɞɟɧɢɹɦ ɢ ɪɟɥɢɝɢɨɡɧɵɦ ɨɪɝɚɧɢɡɚɰɢɹɦ ɫɪɨɤ ɩɨɞɚɱɢ 
ɝɨɞɨɜɨɝɨ ɨɬɱɟɬɚ ɢ ɤɨɧɫɨɥɢɞɢɪɨɜɚɧɧɨɝɨ ɝɨɞɨɜɨɝɨ ɨɬɱɟɬɚ (ɟɫɥɢ ɨɧ ɟɫɬɶ) ɩɪɨɞɥɟɜɚɟɬɫɹ ɧɚ 
ɬɪɢ ɢɥɢ ɱɟɬɵɪɟ ɦɟɫɹɰɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
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ɋɨɯɪɚɧɟɧɢɟ ɩɪɨɝɪɚɦɦɵ ɭɝɥɭɛɥɟɧɧɨɝɨ ɫɨɬɪɭɞɧɢɱɟɫɬɜɚ ɋȽȾ ɫ 
ɧɚɥɨɝɨɩɥɚɬɟɥɶɳɢɤɚɦɢ 

ɇɟɫɦɨɬɪɹ ɧɚ ɬɪɭɞɧɨɫɬɢ, ɩɪɨɝɪɚɦɦɚ ɭɝɥɭɛɥɟɧɧɨɝɨ ɫɨɬɪɭɞɧɢɱɟɫɬɜɚ ɋȽȾ ɫ 
ɧɚɥɨɝɨɩɥɚɬɟɥɶɳɢɤɚɦɢ ɩɪɨɞɨɥɠɚɟɬɫɹ. 

Ɂɚɤɨɧ ɪɚɡɪɟɲɚɟɬ ɋȽȾ ɜ 2020–2023 ɝɨɞɚɯ ɧɟ ɩɪɢɧɢɦɚɬɶ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɪɟɲɟɧɢɹ 
ɜ ɨɬɧɨɲɟɧɢɢ ɭɱɚɫɬɧɢɤɨɜ ɩɪɨɝɪɚɦɦɵ ɭɝɥɭɛɥɟɧɧɨɝɨ ɫɨɬɪɭɞɧɢɱɟɫɬɜɚ, ɟɫɥɢ ɧɚ ɧɢɯ 
ɩɨɜɥɢɹɥ ɤɪɢɡɢɫ ωOVID-19, ɚ ɭɱɚɫɬɧɢɤ ɪɚɫɲɢɪɟɧɧɨɣ ɩɪɨɝɪɚɦɦɵ ɫɨɬɪɭɞɧɢɱɟɫɬɜɚ 
ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɢɜɧɵɯ ɨɛɫɬɨɹɬɟɥɶɫɬɜ. 

ɋɜɢɞɟɬɟɥɶɫɬɜɨ, ɩɪɟɞɨɫɬɚɜɥɟɧɧɨɟ ɭɱɚɫɬɧɢɤɨɦ ɩɪɨɝɪɚɦɦɵ, ɨɛɟɫɩɟɱɢɬ ɡɚɜɟɪɟɧɢɟ ɜ 
ɬɨɦ, ɱɬɨ ɧɟɢɫɩɨɥɧɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɧɚɩɪɹɦɭɸ ɫɜɹɡɚɧɨ ɫ ɩɨɫɥɟɞɫɬɜɢɹɦɢ ɤɪɢɡɢɫɚ ɢ ɧɟ 
ɫɜɹɡɚɧɨ ɫ ɞɪɭɝɢɦɢ ɧɟɝɚɬɢɜɧɵɦɢ ɚɫɩɟɤɬɚɦɢ, ɫɜɹɡɚɧɧɵɦɢ ɫ ɞɟɹɬɟɥɶɧɨɫɬɶɸ ɭɱɚɫɬɧɢɤɨɜ 
ɩɪɨɝɪɚɦɦɵ. 

θ ɧɨɹɛɪɹ 2020 ɝɨɞɚ ɜ Ʌɚɬɜɢɢ ɫɧɨɜɚ ɛɵɥ ɨɛɴɹɜɥɟɧ ɪɟɠɢɦ ɱɪɟɡɜɵɱɚɣɧɨɣ ɫɢɬɭɚɰɢɢ 
ɢ ɜɫɬɭɩɢɥ ɜ ɫɢɥɭ ɪɹɞ ɨɝɪɚɧɢɱɟɧɢɣ, ɨɤɚɡɵɜɚɸɳɢɯ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɜɟɞɟɧɢɟ 
ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɧɚɥɨɝɨɩɥɚɬɟɥɶɳɢɤɨɜ. 

Ʉɚɛɢɧɟɬ ɦɢɧɢɫɬɪɨɜ 10 ɧɨɹɛɪɹ 2020 ɝɨɞɚ ɩɪɢɧɹɥ ɩɪɚɜɢɥɚ, ɜ ɤɨɬɨɪɵɯ 
ɩɟɪɟɱɢɫɥɟɧɵ ɤɪɢɬɟɪɢɢ, ɩɨɡɜɨɥɹɸɳɢɟ ɧɚɥɨɝɨɩɥɚɬɟɥɶɳɢɤɚɦ ɩɪɟɬɟɧɞɨɜɚɬɶ ɧɚ ɦɟɪɵ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɩɨɞɞɟɪɠɤɢ, ɚ ɬɚɤɠɟ ɨɩɢɫɵɜɚɸɬɫɹ ɜɢɞɵ ɢ ɪɚɡɦɟɪɵ ɦɟɪ ɩɨɞɞɟɪɠɤɢ.            

ɇɚ ɩɨɞɞɟɪɠɤɭ ɦɨɝɭɬ ɩɪɟɬɟɧɞɨɜɚɬɶ ɪɚɛɨɬɨɞɚɬɟɥɢ ɢ ɫɚɦɨɡɚɧɹɬɵɟ ɥɢɰɚ, ɨɬɜɟɱɚɸɳɢɟ 
ɫɥɟɞɭɸɳɢɦ ɤɪɢɬɟɪɢɹɦ [3]: 

 ɨɧɢ ɜɟɞɭɬ ɯɨɡɹɣɫɬɜɟɧɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ ɜ ɨɞɧɨɣ ɢɡ ɨɬɪɚɫɥɟɣ, ɤɨɬɨɪɭɸ 
ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ ɡɚɬɪɨɧɭɥɢ ɨɝɪɚɧɢɱɟɧɢɹ; 

 ɢɯ ɨɛɨɪɨɬ ɜ ɩɨɞɞɟɪɠɢɜɚɟɦɵɣ ɩɟɪɢɨɞ ɫɨɤɪɚɬɢɥɫɹ ɦɢɧɢɦɭɦ ɧɚ 20% ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫɨ ɫɪɟɞɧɢɦ ɨɛɨɪɨɬɨɦ ɜ ɚɜɝɭɫɬɟ, ɫɟɧɬɹɛɪɟ ɢ ɨɤɬɹɛɪɟ 2020 ɝɨɞɚ. 

Ɉɞɢɧ ɧɚɥɨɝɨɩɥɚɬɟɥɶɳɢɤ ɦɨɠɟɬ ɩɪɟɬɟɧɞɨɜɚɬɶ ɤɚɤ ɧɚ ɩɨɫɨɛɢɟ ɩɨ ɩɪɨɫɬɨɸ, ɬɚɤ ɢ ɧɚ 
ɡɚɪɩɥɚɬɧɭɸ ɫɭɛɫɢɞɢɸ, ɨɞɧɚɤɨ ɪɚɛɨɬɧɢɤ ɧɟ ɦɨɠɟɬ ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɨɥɭɱɢɬɶ ɨɛɚ ɜɢɞɚ 
ɩɨɞɞɟɪɠɤɢ [4]. 

Ɇɚɬɟɪɢɚɥɶɧɚɹ ɩɨɦɨɳɶ ɞɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɜɨɡɧɚɝɪɚɠɞɟɧɢɹ ɩɪɨɫɬɚɢɜɚɸɳɟɝɨ 
ɪɚɛɨɬɧɢɤɚ ɜɵɩɥɚɱɢɜɚɟɬɫɹ ɪɚɛɨɬɧɢɤɭ ɜ ɪɚɡɦɟɪɟ 70% ɨɬ ɞɟɤɥɚɪɢɪɨɜɚɧɧɨɣ 
ɫɪɟɞɧɟɦɟɫɹɱɧɨɣ ɛɪɭɬɬɨ-ɡɚɪɩɥɚɬɵ ɡɚ ɩɟɪɢɨɞ ɫ 1 ɚɜɝɭɫɬɚ ɞɨ 30 ɨɤɬɹɛɪɹ 2020 ɝɨɞɚ, ɥɢɛɨ ɜ 
ɬɟ ɦɟɫɹɰɵ ɩɨɫɥɟ 1 ɚɜɝɭɫɬɚ, ɤɨɝɞɚ ɪɚɛɨɬɧɢɤ ɮɚɤɬɢɱɟɫɤɢ ɪɚɛɨɬɚɥ. Ɋɚɛɨɬɧɢɤɭ 
ɧɚɥɨɝɨɩɥɚɬɟɥɶɳɢɤɚ-ɦɢɤɪɨɩɪɟɞɩɪɢɹɬɢɹ ɞɚɧɧɚɹ ɩɨɦɨɳɶ ɜɵɩɥɚɱɢɜɚɟɬɫɹ ɜ ɪɚɡɦɟɪɟ η0% 
ɨɬ ɫɪɟɞɧɟɦɟɫɹɱɧɨɣ ɛɪɭɬɬɨ-ɡɚɪɩɥɚɬɵ ɡɚ ɬɪɟɬɢɣ ɤɜɚɪɬɚɥ ɬɟɤɭɳɟɝɨ ɝɨɞɚ.  

ɉɨɫɨɛɢɟ ɩɨ ɩɪɨɫɬɨɸ ɫɨɫɬɚɜɥɹɟɬ 330–1000 ɟɜɪɨ ɡɚ ɤɚɥɟɧɞɚɪɧɵɣ ɦɟɫɹɰ. Ɉɧɨ ɧɟ 
ɨɛɥɚɝɚɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦɢ ɜɡɧɨɫɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɨɰɢɚɥɶɧɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ ɢ 
ɩɨɞɨɯɨɞɧɵɦ ɧɚɥɨɝɨɦ ɫ ɧɚɫɟɥɟɧɢɹ ɢ ɜɵɩɥɚɱɢɜɚɟɬɫɹ ɜ ɬɟɱɟɧɢɟ ɩɹɬɢ ɪɚɛɨɱɢɯ ɞɧɟɣ ɩɨɫɥɟ 
ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ ɋȽȾ ɨ ɧɚɡɧɚɱɟɧɢɢ ɩɨɫɨɛɢɹ. 

Ɋɚɛɨɬɧɢɤɭ ɬɚɤɠɟ ɧɚɡɧɚɱɚɟɬɫɹ ɞɨɩɥɚɬɚ ɜ ɪɚɡɦɟɪɟ η0 ɟɜɪɨ ɡɚ ɤɚɠɞɨɝɨ ɧɚɯɨɞɹɳɟɝɨɫɹ 
ɧɚ ɢɠɞɢɜɟɧɢɢ ɪɟɛɟɧɤɚ ɦɥɚɞɲɟ 24 ɥɟɬ (ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɨɝɨ ɜ ɋȽȾ ɜ ɤɚɱɟɫɬɜɟ 
ɢɠɞɢɜɟɧɰɚ). Ɋɚɛɨɬɨɞɚɬɟɥɶ ɜɩɪɚɜɟ ɜɵɩɥɚɱɢɜɚɬɶ ɪɚɛɨɬɧɢɤɭ ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɩɨɫɨɛɢɟɦ ɩɨ 
ɩɪɨɫɬɨɸ ɢ ɡɚɪɩɥɚɬɨɣ, ɱɬɨɛɵ ɪɚɛɨɬɧɢɤ ɩɨɥɭɱɢɥ ɜɨɡɧɚɝɪɚɠɞɟɧɢɟ ɜ ɫɬɨɩɪɨɰɟɧɬɧɨɦ 
ɨɛɴɟɦɟ. 

 
ȼɵɜɨɞɵ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɡɥɨɠɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɦɨɠɧɨ ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: 
 ɉɚɧɞɟɦɢɹ ɤɨɪɨɧɚɜɢɪɭɫɚ ωOVID-19 ɫɬɚɥɚ ɦɚɫɲɬɚɛɧɵɦ ɜɵɡɨɜɨɦ ɩɪɚɤɬɢɱɟɫɤɢ ɞɥɹ 

ɜɫɟɯ ɝɨɫɭɞɚɪɫɬɜ ɦɢɪɚ. ɗɬɨ ɝɥɨɛɚɥɶɧɵɣ ɤɪɢɡɢɫ ɡɚɬɪɨɧɭɥ ɛɨɥɶɲɢɧɫɬɜɨ ɨɬɪɚɫɥɟɣ 
ɷɤɨɧɨɦɢɤɢ, ɫ ɩɨɫɥɟɞɫɬɜɢɹɦɢ ɤɨɬɨɪɨɝɨ ɫɬɨɥɤɧɭɥɢɫɶ ɨɪɝɚɧɢɡɚɰɢɢ ɩɨ ɜɫɟɦɭ ɦɢɪɭ 
ɜɧɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɡɦɟɪɨɜ ɛɢɡɧɟɫɚ.  
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 Ⱦɥɹ ɩɪɟɨɞɨɥɟɧɢɹ ɩɨɫɥɟɞɫɬɜɢɣ ɩɚɧɞɟɦɢɢ ɦɧɨɝɢɟ ɫɬɪɚɧɵ ɢɫɩɨɥɶɡɭɸɬ ɪɚɡɥɢɱɧɵɟ 
ɢɧɫɬɪɭɦɟɧɬɵ ɩɨɞɞɟɪɠɤɢ ɷɤɨɧɨɦɢɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɧɚɥɨɝɨɜɵɟ. ɗɬɨ ɧɟɭɞɢɜɢɬɟɥɶɧɨ, 
ɬ. ɤ. ɡɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɨɪɝɚɧɢɡɚɰɢɣ ɩɟɪɟɠɢɜɚɟɬ ɩɚɞɟɧɢɟ ɫɩɪɨɫɚ ɧɚ ɫɜɨɢ ɭɫɥɭɝɢ 
ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɪɟɡɤɨɟ ɫɨɤɪɚɳɟɧɢɟ ɩɪɢɛɵɥɢ. ɇɚ ɮɨɧɟ ɷɤɨɧɨɦɢɱɟɫɤɢɯ 
ɫɥɨɠɧɨɫɬɟɣ ɝɢɛɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɧɚɥɨɝɨɜɵɦɢ ɨɛɹɡɚɬɟɥɶɫɬɜɚɦɢ ɫɬɚɧɨɜɢɬɫɹ ɨɞɧɨɣ 
ɢɡ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɯ ɡɚɞɚɱ ɞɥɹ ɥɸɛɨɣ ɨɪɝɚɧɢɡɚɰɢɢ. 

 ȼ Ʌɚɬɜɢɢ, ɤɚɤ ɢ ɜɨ ɦɧɨɝɢɯ ɫɬɪɚɧɚɯ ɦɢɪɚ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɚɧɞɟɦɢɢ COVID–19 
ɪɟɡɤɨ ɫɧɢɡɢɥɚɫɶ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɚɤɬɢɜɧɨɫɬɶ. ɉɨɷɬɨɦɭ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɟ ɨɪɝɚɧɵ 
Ʌɚɬɜɢɢ ɪɚɡɪɚɛɚɬɵɜɚɸɬ ɢ ɜɧɟɞɪɹɸɬ ɱɪɟɡɜɵɱɚɣɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɧɚɥɨɝɨɜɨɣ 
ɩɨɥɢɬɢɤɢ ɜ ɰɟɥɹɯ ɡɚɳɢɬɵ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɶɫɤɨɣ ɫɪɟɞɵ.  

 Ʌɚɬɜɢɣɫɤɨɟ ɩɪɚɜɢɬɟɥɶɫɬɜɨ ɢ ɭɱɪɟɠɞɟɧɢɹ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ, ɧɚɱɢɧɚɹ ɫ ɦɚɪɬɚ 2020 
ɝɨɞɚ ɢ ɞɨ ɧɚɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ, ɜɟɞɭɬ ɜɫɟɫɬɨɪɨɧɧɸɸ ɛɨɪɶɛɭ ɫ ɤɨɪɨɧɨɜɢɪɭɫɧɨɣ 
ɢɧɮɟɤɰɢɟɣ COVID–19, ɧɨ ɜɩɟɪɟɞɢ ɩɪɟɞɫɬɨɢɬ ɫɞɟɥɚɬɶ ɟɳɟ ɦɧɨɝɨɟ. 
 
ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɭɟɦɵɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 

1. OECD reports and recommendations on the coronavirus pandemic OECD Policy 
Responses to Coronavirus (COVID-19) 
2. PКr ЯКХsЭs КЩНrКЮНēУЮЦК ЮЧ ЭƗ sОФЮ ЧШЯēršКЧКs ЮЧ ЩƗrЯКrēšКЧКs ЩКsƗФЮЦТОЦ sКФКrƗ Кr 
Covid-19 ТгЩХКЭƯЛЮ  https://likumi.lv/ta/id/313373-par-valsts-apdraudejuma-un-ta-seku-
noversanas-un-parvaresanas-pasakumiem-sakara-ar-covid-19-izplatibu  
3. NШЭОТФЮЦТ ЩКr КЭЛКХsЭК sЧТОРšКЧЮ ЧШНШФļЮ ЦКФsƗЭƗУТОЦ ЭШ НКrЛƯЛКs ЭЮrЩТЧƗšКЧКТ ωШЯТН-19 
ФrƯгОs КЩsЭƗФļШs, MТЧТsЭrЮ ФКЛТЧОЭК ЧШЭОТФЮЦТ Nr. θ7η, RƯРƗ 2020. РКНК 10. ЧШЯОЦЛrƯ  
https://likumi.lv/ta/id/318757-noteikumi-par-atbalsta-sniegsanu-nodoklu-maksatajiem-to-
darbibas-turpinasanai-covid-19-krizes-apstaklos 
4. Noteikumi par atbalstu ЩКr НƯФsЭƗЯТ ЧШНШФļЮ ЦКФsƗЭƗУТОЦ ЭШ НКrЛƯЛКs ЭЮrЩТЧƗšКЧКТ ωШЯТН-19 
ТгrКТsƯЭƗs ФrƯгОs КЩsЭƗФļШs, MТЧТsЭrЮ ФКЛТЧОЭК ЧШЭОТФЮЦТ Nr. 709, RƯРƗ 2020. РКНК 24. 
NovembrƯ. https://likumi.lv/ta/id/319073-noteikumi-par-atbalstu-par-dikstavi-nodoklu-
maksatajiem-to-darbibas-turpinasanai-covid-19-izraisitas-krizes-apstaklos 
 
  

https://www.oecd.org/coronavirus/en/policy-responses
https://www.oecd.org/coronavirus/en/policy-responses
https://likumi.lv/ta/id/313373-par-valsts-apdraudejuma-un-ta-seku-noversanas-un-parvaresanas-pasakumiem-sakara-ar-covid-19-izplatibu
https://likumi.lv/ta/id/313373-par-valsts-apdraudejuma-un-ta-seku-noversanas-un-parvaresanas-pasakumiem-sakara-ar-covid-19-izplatibu
https://likumi.lv/ta/id/318757-noteikumi-par-atbalsta-sniegsanu-nodoklu-maksatajiem-to-darbibas-turpinasanai-covid-19-krizes-apstaklos
https://likumi.lv/ta/id/318757-noteikumi-par-atbalsta-sniegsanu-nodoklu-maksatajiem-to-darbibas-turpinasanai-covid-19-krizes-apstaklos
https://likumi.lv/ta/id/319073-noteikumi-par-atbalstu-par-dikstavi-nodoklu-maksatajiem-to-darbibas-turpinasanai-covid-19-izraisitas-krizes-apstaklos
https://likumi.lv/ta/id/319073-noteikumi-par-atbalstu-par-dikstavi-nodoklu-maksatajiem-to-darbibas-turpinasanai-covid-19-izraisitas-krizes-apstaklos


StarЩЭКЮЭТsФƗs гТЧƗЭЧТsФТ ЩrКФЭТsФƗs ФШЧПОrОЧМОs “TrКЧsЩШrЭs. IгРХƯЭƯЛК. LШƧТsЭТФК ЮЧ ТЧžОЧТОrТУК – 2021” rКФsЭЮ ФrƗУЮЦs 
Proceedings of the International scientific conference Transport. Education. Logistics And Engineering –2021” 

162 

 

ɆȿɌɈȾɈɅɈȽɂə ɈɐȿɇɄɂ ɉɊɂɊɈȾɇɕɏ ɊȿɋɍɊɋɈȼ ɂ 
ɍɓȿɊȻȺ ɈɄɊɍɀȺɘɓȿɃ ɋɊȿȾȿ 

 
Ⱦɦɢɬɪɢɣ ɍɥɚɧɨɜ 
Ɋɢɠɫɤɢɣ ɂɧɫɬɢɬɭɬ Ⱥɷɪɨɧɚɜɢɝɚɰɢɢ, Ʌɚɬɜɢɹ 
ulanov@ml.lv 

 
Ⱥɧɧɨɬɚɰɢɹ  
ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɨɫɜɹɳɟɧɨ ɚɧɚɥɢɡɭ ɫɢɫɬɟɦɵ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ «ɱɟɥɨɜɟɤ – ɩɪɢɪɨɞɧɚɹ 

ɫɪɟɞɚ».  
ɐɟɥɶɸ ɚɧɚɥɢɡɚ ɹɜɢɥɨɫɶ ɭɬɨɱɧɟɧɢɟ ɦɟɬɨɞɨɜ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɢ ɜɵɹɜɥɟɧɢɟ 

ɧɟɞɨɫɬɚɬɤɨɜ ɜ ɨɰɟɧɤɟ ɭɳɟɪɛɚ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɟ.  
Ɇɟɬɨɞ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ - ɭɱёɬ ɢɧɫɬɢɬɭɰɢɨɧɚɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɜ 

ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɹ. ɂɫɩɨɥɶɡɨɜɚɧ ɤɨɦɩɥɟɤɫɧɵɣ ɩɨɞɯɨɞ ɜ 
ɦɟɬɨɞɨɥɨɝɢɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɢ ɫɨɰɢɚɥɶɧɨɣ ɨɰɟɧɤɢ ɫɪɟɞɵ ɫ ɭɱёɬɨɦ ɜɫɟɯ ɜɢɞɨɜ 
ɜɧɭɬɪɟɧɧɢɯ ɢ ɜɧɟɲɧɢɯ ɷɤɫɬɟɪɧɚɥɢɣ. ɉɪɚɤɬɢɱɟɫɤɨɣ ɡɧɚɱɢɦɨɫɬɶɸ ɫɬɚɬɶɢ ɦɨɠɟɬ ɫɬɚɬɶ ɟё 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɢ ɚɧɚɥɢɡɟ ɢɧɫɬɢɬɭɰɢɨɧɚɥɶɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɜ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɟɤɬɨɜ 
ɪɚɡɜɢɬɢɹ ɭɫɥɨɜɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɬɪɚɧɫɩɨɪɬɧɚɹ ɥɨɝɢɫɬɢɤɚ, ɬɟɯɧɨɝɟɧɧɵɣ ɬɢɩ ɪɚɡɜɢɬɢɹ, 
ɢɧɫɬɢɬɭɰɢɨɧɚɥɶɧɚɹ ɦɨɞɟɥɶ. 

 
Abstract 
The study is devoted to the analysis of methods for assessing natural resources and 

environmental damage. The purpose of the analysis was to optimize the institutional 
environment for ensuring the safety of environmental management. An integrated approach 
was used in the methodology of economic and social assessment of the environment, taking 
into account all types of internal and external externalities. The practical significance of the 
article can be its use in the analysis of institutional support in the development of regional 
plans for the development of environmental safety conditions. 

 
Key words: transport logistics, technogenic type of development, institutional model. 
 
1. ȼɜɟɞɟɧɢɟ 
ȼ ɩɪɚɤɬɢɤɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɱɟɥɨɜɟɤɚ ɫ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ ɨɫɬɚёɬɫɹ 

ɧɟɪɟɲɟɧɧɨɣ ɩɪɨɛɥɟɦɚ, ɤɨɬɨɪɚɹ ɜɵɡɜɚɧɚ ɩɪɨɬɢɜɨɪɟɱɢɹɦɢ ɦɟɠɞɭ ɫɬɪɟɦɥɟɧɢɟɦ 
ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɪɚɫɯɨɞɵ, ɫɧɢɡɢɬɶ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ – ɫ 
ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɢ ɱɪɟɡɦɟɪɧɵɦ ɪɨɫɬɨɦ ɧɚɝɪɭɡɤɢ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ – ɫ ɞɪɭɝɨɣ Д1, 
ɫ.1θЖ. 

Ⱦɚɧɧɚɹ ɫɬɚɬɶɹ ɩɨɫɜɹɳɟɧɚ ɢɫɫɥɟɞɨɜɚɧɢɸ ɢ ɭɫɬɪɚɧɟɧɢɸ ɷɬɨɝɨ ɩɪɨɬɢɜɨɪɟɱɢɹ 
ɦɟɬɨɞɨɦ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɷɤɨɥɨɝɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɤɨɬɨɪɵɟ ɫɨɫɬɚɜɥɹɸɬ 
ɤɨɧɰɟɩɰɢɸ ɭɫɬɨɣɱɢɜɨɝɨ ɦɢɪɨɜɨɝɨ ɪɚɡɜɢɬɢɹ. 

1.1. Ɇɟɬɨɞɨɥɨɝɢɹ ɨɰɟɧɤɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

Ɉɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɫɨɜɪɟɦɟɧɧɨɣ ɷɤɨɥɨɝɢɢ ɹɜɥɹɟɬɫɹ ɭɫɬɚɧɨɜɥɟɧɢɟ 
ɚɞɟɤɜɚɬɧɨɣ ɰɟɧɵ ɱɢɫɬɨɣ, ɧɟɡɚɝɪɹɡɧёɧɧɨɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ɗɬɚ ɨɰɟɧɤɚ ɫɟɝɨɞɧɹ ɹɜɧɨ 
ɡɚɧɢɠɟɧɚ, ɱɬɨ ɩɨ ɥɨɝɢɤɟ ɜɟɳɟɣ, ɩɪɢɜɨɞɢɬ ɤ ɧɟɚɞɟɤɜɚɬɧɨɦɭ ɨɬɪɚɠɟɧɢɸ ɫɬɨɢɦɨɫɬɢ 
ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɭɳɟɪɛɚ.  
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 ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɩɪɨɛɥɟɦɚ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜ ɤɨɧɬɟɤɫɬɟ 
ɩɟɪɫɩɟɤɬɢɜ ɬɪɚɧɫɩɨɪɬɧɨɣ ɥɨɝɢɫɬɢɤɢ ɫ ɭɱёɬɨɦ ɢɧɫɬɢɬɭɰɢɨɧɧɨɝɨ ɮɚɤɬɨɪɚ ɜ ɨɰɟɧɤɟ 
ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ. 

ɇɚɭɱɧɵɣ ɩɨɞɯɨɞ ɩɨɡɜɨɥɹɟɬ ɪɚɫɫɦɨɬɪɟɬɶ ɨɫɧɨɜɧɵɟ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɧɹɬɢɹ, 
ɩɪɢɧɰɢɩɵ ɢ ɦɟɬɨɞɵ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ, ɜɵɹɜɢɬɶ ɢɯ 
ɩɪɟɢɦɭɳɟɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ. Ɉɧ ɫɨɡɞɚёɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɩɪɟɞɟɥɢɬɶ ɦɟɬɨɞɨɥɨɝɢɸ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɰɟɧɵ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɫ ɭɱɟɬɨɦ ɢɯ ɟɫɬɟɫɬɜɟɧɧɵɯ ɩɪɢɪɨɞɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ. ɉɪɢ ɷɬɨɦ ɧɚɭɱɧɵɣ ɩɨɞɯɨɞ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɨɰɟɧɤɭ ɩɪɢɪɨɞɧɵɯ 
ɪɟɫɭɪɫɨɜ ɤɚɤ ɤɨɦɛɢɧɢɪɨɜɚɧɧɭɸ, ɫɱɢɬɚɟɬ ɟё ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ, ɜ ɪɚɜɧɨɣ 
ɫɬɟɩɟɧɢ ɨɬɪɚɠɚɸɳɢɦ ɨɛɳɟɫɬɜɟɧɧɭɸ ɩɨɥɟɡɧɨɫɬɶ ɢ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɡɧɚɱɢɦɨɫɬɶ 
ɩɪɢɪɨɞɧɨɝɨ ɪɟɫɭɪɫɚ.  

1.2. ɋɨɰɢɚɥɶɧɵɣ ɩɨɞɯɨɞ ɤ ɨɰɟɧɤɟ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɪɟɞɵ  
ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɨɰɟɧɤɚ ɪɟɤɪɟɚɰɢɨɧɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɩɨɤɚɡɚɬɟɥɶ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ ɜ ɟɝɨ ɫɨɰɢɚɥɶɧɨɣ 
ɩɨɥɟɡɧɨɫɬɢ, ɜ ɨɡɞɨɪɨɜɥɟɧɢɢ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɉɪɢɪɨɞɵ. 

ɇɚɢɛɨɥɟɟ ɩɪɢɟɦɥɟɦɵɦ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɩɪɚɤɬɢɤɟ ɫɱɢɬɚɟɬɫɹ ɞɢɚɥɟɤɬɢɱɟɫɤɨɟ 
ɨɛɴɟɞɢɧɟɧɢɟ ɡɚɬɪɚɬɧɨɝɨ ɢ ɪɟɡɭɥɶɬɚɬɢɜɧɨɝɨ ɩɪɢɧɰɢɩɨɜ ɨɰɟɧɤɢ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ. 

ɇɚ ɨɫɧɨɜɟ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɦɟɬɨɞɨɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɰɟɧɤɢ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ, 
ɩɪɟɞɥɨɠɟɧɧɵɯ ɷɤɫɩɟɪɬɚɦɢ ɈɈɇ, ɜɵɞɟɥɹɸɬ ɬɪɢ ɝɪɭɩɩɵ ɦɟɬɨɞɨɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɰɟɧɤɢ 
ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɨɛɴɟɤɬɨɜ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɬɚɤɢɟ ɤɚɤ: ɦɟɬɨɞɵ ɪɵɧɨɱɧɨɣ 
ɨɰɟɧɤɢ; ɦɟɬɨɞɵ ɧɟɪɵɧɨɱɧɨɣ ɩɪɹɦɨɣ ɢ ɤɨɫɜɟɧɧɨɣ ɨɰɟɧɤɢ (2).  

ȼ ɪɹɞɟ ɢɫɬɨɱɧɢɤɨɜ (2 ɢ 3) ɨɬɦɟɱɚɟɬɫɹ, ɱɬɨ ɨɛɴɟɤɬɢɜɧɚɹ ɢ ɩɨɥɧɚɹ ɷɤɨɧɨɦɢɱɟɫɤɚɹ 
ɨɰɟɧɤɚ ɩɪɢɪɨɞɧɨɝɨ ɪɟɫɭɪɫɚ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧɚ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɨɥɶɤɨ ɨɞɧɨɝɨ 
ɢɡ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɩɪɢɧɰɢɩɨɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɰɟɧɤɢ. Ʌɨɝɢɱɧɟɟ, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ, ɦɨɝɭɬ 
ɫɱɢɬɚɬɶɫɹ ɬɨɥɶɤɨ ɪɟɡɭɥɶɬɚɬɵ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɰɟɧɤɢ, ɩɪɨɜɟɞɟɧɧɵɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɤɨɦɩɥɟɤɫɚ ɩɪɢɧɰɢɩɨɜ ɢ ɦɟɬɨɞɨɜ. 

 

2. ɂɧɫɬɢɬɭɰɢɨɧɚɥɶɧɚɹ ɦɨɞɟɥɶ ɜ ɨɰɟɧɤɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

2.1. ɇɟɞɨɫɬɚɬɤɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɨɞɟɥɟɣ. 
ɂɧɫɬɢɬɭɰɢɨɧɚɥɶɧɚɹ ɫɪɟɞɚ ɜɤɥɸɱɚɟɬ ɫɨɜɨɤɭɩɧɨɫɬɶ ɨɫɧɨɜɨɩɨɥɚɝɚɸɳɢɯ ɧɨɪɦ ɢ 

ɮɨɪɦ ɭɩɨɪɹɞɨɱɟɧɢɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ: ɬɢɩɵ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɫɬɪɭɤɬɭɪ, ɮɨɪɦɚɥɶɧɵɟ 
ɧɨɪɦɵ, ɨɛɵɱɚɢ, ɬɪɚɞɢɰɢɢ, ɰɟɧɧɨɫɬɢ, ɭɫɬɨɣɱɢɜɵɟ ɨɛɪɚɡɰɵ ɩɨɜɟɞɟɧɢɹ (4). ɏɚɪɚɤɬɟɪ ɢ 
ɫɨɫɬɚɜ ɢɧɫɬɢɬɭɬɨɜ, ɨɛɪɚɡɭɸɳɢɯ ɢɧɫɬɢɬɭɰɢɨɧɚɥɶɧɭɸ ɫɪɟɞɭ, ɨɬɪɚɠɚɟɬ ɫɨɫɬɨɹɧɢɟ 
ɦɚɤɪɨɫɪɟɞɵ ɱɟɥɨɜɟɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ: ɷɤɨɧɨɦɢɤɚ, ɷɤɨɥɨɝɢɹ, ɞɟɦɨɝɪɚɮɢɹ, 
ɩɨɥɢɬɢɱɟɫɤɚɹ, ɫɨɰɢɚɥɶɧɚɹ ɤɭɥɶɬɭɪɚ ɢ ɬ.ɩ. 

ɂɧɫɬɢɬɭɰɢɨɧɚɥɶɧɵɟ ɫɨɝɥɚɲɟɧɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɞɨɝɨɜɨɪɟɧɧɨɫɬɢ ɦɟɠɞɭ 
ɭɱɚɫɬɧɢɤɚɦɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ, ɨɬɪɚɠɚɸɳɢɟ ɢ ɤɨɧɤɪɟɬɢɡɢɪɭɸɳɢɟ ɫɭɳɟɫɬɜɭɸɳɢɣ 
ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɩɨɪɹɞɨɤ (η). 

2.2. ɋɬɪɭɤɬɭɪɧɚɹ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɮɚɤɬɨɪɚ 

ɉɪɚɤɬɢɤɚ ɫɨɜɪɟɦɟɧɧɨɝɨ ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɹ ɬɪɟɛɭɟɬ ɜɜɟɞɟɧɢɹ ɛɨɥɟɟ ɠɟɫɬɤɢɯ 
ɨɝɪɚɧɢɱɢɬɟɥɶɧɵɯ ɦɟɪ ɜ ɫɮɟɪɟ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ɗɬɢ ɦɟɪɵ ɦɨɝɭɬ ɛɵɬɶ 
ɪɟɚɥɢɡɨɜɚɧɵ ɩɭɬёɦ ɜɤɥɸɱɟɧɢɹ ɜ ɫɬɪɭɤɬɭɪɭ ɭɩɪɚɜɥɟɧɢɹ ɢɧɫɬɢɬɭɰɢɨɧɚɥɶɧɨɝɨ 
ɮɚɤɬɨɪɚ, ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɢɬ ɫɩɨɫɨɛɵ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɯ ɨɬɧɨɲɟɧɢɣ ɜ 
ɫɢɫɬɟɦɟ «ɨɤɪɭɠɚɸɳɚɹ ɫɪɟɞɚ – ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɟ». 

ɂɧɬɟɝɪɢɪɨɜɚɧɢɟ ɢɧɫɬɢɬɭɰɢɨɧɧɨɝɨ ɮɚɤɬɨɪɚ ɩɨɡɜɨɥɢɬ ɞɨɛɢɬɶɫɹ ɩɨɥɨɠɟɧɢɹ, ɤɨɝɞɚ 
ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɫɢɬɭɚɰɢɹ ɧɟ ɩɪɟɩɹɬɫɬɜɭɟɬ, ɚ ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɨɰɢɚɥɶɧɨ – 
ɷɤɨɧɨɦɢɱɟɫɤɨɦɭ ɪɚɡɜɢɬɢɸ ɨɛɳɟɫɬɜɚ ɩɭɬёɦ ɷɤɨɥɨɝɢɡɚɰɢɢ ɷɤɨɧɨɦɢɤɢ. 
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ȼ ɨɛɳɟɦ ɜɢɞɟ ɨɰɟɧɤɭ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ ɫ ɭɱёɬɨɦ 
ɢɧɫɬɢɬɭɰɢɨɧɚɥɶɧɨɝɨ ɮɚɤɬɨɪɚ ɜɨ ɜɪɟɦɟɧɢ ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ ɦɨɞɟɥɢ: 

Ft (L, K, P, I) ≤ Ft+1 (L, K, P, I)    (1) 

ɝɞɟ Ft (L, K, P, I); Ft+1 (L, K, P, I) – ɮɭɧɤɰɢɢ ɭɫɬɨɣɱɢɜɨɝɨ ɪɚɡɜɢɬɢɹ ɜ ɬɟɱɟɧɢɟ 
ɜɪɟɦɟɧɢ; 

L – ɬɪɭɞɨɜɵɟ ɪɟɫɭɪɫɵ; 
K – ɫɪɟɞɫɬɜɚ ɩɪɨɢɡɜɨɞɫɬɜɚ (ɫɨɡɞɚɧɧɵɣ ɤɚɩɢɬɚɥ); 
P– ɩɪɢɪɨɞɧɵɟ ɪɟɫɭɪɫɵ; 
I– ɢɧɫɬɢɬɭɰɢɨɧɚɥɶɧɵɣ ɮɚɤɬɨɪ; 
 t ≥ 0 – ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ ɧɚ ɩɟɪɫɩɟɤɬɢɜɭ. 

Ɏɭɧɤɰɢɹ (1) ɹɜɥɹɟɬɫɹ ɩɪɢɧɰɢɩɢɚɥɶɧɵɦ ɞɨɩɨɥɧɟɧɢɟɦ ɤɥɚɫɫɢɱɟɫɤɨɝɨ ɜɢɞɚ ɬɚɤɨɝɨ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ. Ɂɞɟɫɶ ɮɚɤɬɨɪ Ɋ ɩɪɟɞɫɬɚɜɥɹɟɬ ɩɪɢɪɨɞɧɵɟ ɪɟɫɭɪɫɵ, ɧɨ ɜ 
ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ, ɫɜɨɸ ɪɨɥɶ ɢɝɪɚɟɬ ɢɧɫɬɢɬɭɰɢɨɧɧɵɣ ɮɚɤɬɨɪ I. 

3. Ⱥɧɚɥɢɡ ɨɛɳɢɯ ɢ ɱɚɫɬɧɵɯ ɦɟɬɨɞɨɜ ɨɰɟɧɤɢ ɩɪɢɪɨɞɵ 
3.1. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɦɟɬɨɞɨɜ 
ȼ ɩɪɚɤɬɢɤɟ ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɹ ɢɦɟɟɬɫɹ ɪɹɞ ɩɨɞɯɨɞɨɜ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɤɨɧɤɪɟɬɧɨɣ 

ɨɰɟɧɤɢ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɩɪɢɪɨɞɧɵɯ ɭɫɥɭɝ, ɤɨɬɨɪɵɟ ɛɚɡɢɪɭɸɬɫɹ: 
ɚ) ɧɚ ɪɵɧɨɱɧɨɣ ɨɰɟɧɤɟ; 
b) ɧɚ ɪɟɧɬɟ; 
c) ɧɚ ɡɚɬɪɚɬɧɨɦ ɩɨɞɯɨɞɟ; 
d) ɧɚ ɚɥɶɬɟɪɧɚɬɢɜɧɨɣ ɫɬɨɢɦɨɫɬɢ; 
e) ɧɚ ɨɛɳɟɣ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɰɟɧɧɨɫɬɢ (ɫɬɨɢɦɨɫɬɢ). 

ɍɤɚɡɚɧɧɵɟ ɩɨɞɯɨɞɵ ɧɟ ɹɜɥɹɸɬɫɹ ɚɛɫɨɥɸɬɧɨ ɬɨɱɧɵɦɢ, ɧɨ ɨɧɢ ɞɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ, 
ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɨɩɪɟɞɟɥɢɬɶ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɰɟɧɧɨɫɬɶ ɩɪɢɪɨɞɵ. 

ȼ ɥɢɬɟɪɚɬɭɪɟ (4 ɢ η) ɩɪɨɛɥɟɦɚ ɨɰɟɧɤɢ ɭɳɟɪɛɚ ɨɬ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɧɚɪɭɲɟɧɢɣ 
ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɧɚ ɛɚɡɟ ɛɨɥɟɟ ɨɛɳɟɝɨ ɩɨɧɹɬɢɹ ɜɧɟɲɧɢɯ ɷɮɮɟɤɬɨɜ, ɷɬɨ ɩɨɫɥɟɞɫɬɜɢɹ 
ɞɥɹ ɛɥɚɝɨɫɨɫɬɨɹɧɢɹ ɥɸɞɟɣ, ɤɨɬɨɪɵɟ ɧɟ ɧɚɯɨɞɹɬ ɨɬɪɚɠɟɧɢɹ ɜ ɫɢɫɬɟɦɟ ɰɟɧɨɨɛɪɚɡɨɜɚɧɢɹ 
ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ. ɋ ɷɬɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ ɩɪɟɞɥɚɝɚɟɬɫɹ ɪɚɡɥɢɱɚɬɶ ɩɪɨɟɤɬɵ, ɤɨɬɨɪɵɟ 
ɧɚɧɨɫɹɬ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɭɳɟɪɛ, ɢ ɩɪɨɟɤɬɵ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɭɳɟɪɛɚ. 
ɋɭɳɟɫɬɜɭɟɬ ɪɹɞ ɦɟɬɨɞɨɜ ɨɰɟɧɤɢ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɭɳɟɪɛɚ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, 
ɤɚɠɞɵɣ ɢɡ ɧɢɯ ɨɛɥɚɞɚɟɬ ɫɜɨɢɦɢ ɞɨɫɬɨɢɧɫɬɜɚɦɢ ɢ ɧɟɞɨɫɬɚɬɤɚɦɢ (3). 

3.2. Ɇɟɬɨɞ ɷɤɫɩɟɪɬɧɨɣ ɨɰɟɧɤɢ. Ɇɟɬɨɞ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɧɟɞɨɫɬɚɬɨɱɧɨɦ 
ɧɨɪɦɚɬɢɜɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɦ ɨɛɟɫɩɟɱɟɧɢɢ ɩɪɨɰɟɞɭɪɵ ɨɰɟɧɤɢ ɭɳɟɪɛɚ. Ⱦɥɹ ɷɬɨɝɨ 
ɩɪɢɜɥɟɤɚɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɨɩɵɬɧɵɯ ɫɩɟɰɢɚɥɢɫɬɨɜ ɜ ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ, ɤɨɬɨɪɵɟ ɨɰɟɧɢɜɚɸɬ 
ɦɚɫɲɬɚɛ ɜɥɢɹɧɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ (4). ɉɪɟɢɦɭɳɟɫɬɜɨ ɦɟɬɨɞɚ ɜ ɬɨɦ, ɱɬɨ ɨɧ 
ɩɪɢɦɟɧɹɟɬɫɹ ɬɨɝɞɚ, ɤɨɝɞɚ ɬɪɭɞɧɨ ɨɰɟɧɢɬɶ ɦɚɫɲɬɚɛ ɩɨ ɤɚɤɨɣ-ɥɢɛɨ ɢɡ ɤɜɚɥɢɮɢɤɚɰɢɢ, ɚ 
ɬɚɤɠɟ ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɞɥɹ ɤɨɧɤɪɟɬɧɵɯ ɜɢɞɨɜ ɡɚɝɪɹɡɧɟɧɢɣ ɧɟɞɨɫɬɚɬɨɱɧɨ ɞɚɧɧɵɯ ɞɥɹ 
ɩɪɢɦɟɧɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɨɣ ɦɟɬɨɞɨɥɨɝɢɢ. ɇɟɞɨɫɬɚɬɨɤ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ - ɟɝɨ 
ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɨ ɜɪɟɦɟɧɢ ɩɪɨɜɟɞɟɧɢɹ, ɞɨɪɨɝɨɜɢɡɧɚ, ɜɟɪɨɹɬɧɨɫɬɶ ɧɟɜɟɪɧɨɣ ɨɰɟɧɤɢ 
ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɭɳɟɪɛɚ (ɫɭɛɴɟɤɬɢɜɧɨɫɬɶ ɦɧɟɧɢɹ). 

3.3. Ɇɟɬɨɞ ɩɪɹɦɨɝɨ ɫɱёɬɚ. Ɇɟɬɨɞ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ, ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɭɳɟɪɛɚ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɨɛɴɟɤɬɚ ɜ ɞɟɧɟɠɧɵɯ ɟɞɢɧɢɰɚɯ. ɉɨ 
ɦɧɟɧɢɸ ɪɹɞɚ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ, (4), ɦɟɬɨɞ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɬɨɱɧɵɦɢ ɢ ɨɛɴɟɤɬɢɜɧɵɦ. 
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ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ ɨɝɪɚɧɢɱɟɧɧɭɸ ɫɮɟɪɭ ɩɪɢɦɟɧɟɧɢɹ. ɇɟ ɜɫɟɝɞɚ ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɨɫɱɢɬɚɬɶ ɷɤɨɥɨɝɢɱɟɫɤɢɣ ɭɳɟɪɛ ɜ ɞɟɧɟɠɧɨɦ ɷɤɜɢɜɚɥɟɧɬɟ. 

3.4. Ɋɵɧɨɱɧɚɹ ɨɰɟɧɤɚ. Ɇɟɬɨɞ ɩɨɞɯɨɞɢɬ ɞɥɹ ɪɚɫɱɟɬɚ ɫɬɨɢɦɨɫɬɢ ɩɨɜɪɟɠɞɟɧɧɨɝɨ 
ɨɛɴɟɤɬɚ ɩɨ ɩɨɤɚɡɚɬɟɥɸ ɟɝɨ ɪɵɧɨɱɧɨɣ ɰɟɧɵ. ɂɫɩɨɥɶɡɭɟɬɫɹ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɟɫɬɶ 
ɚɧɚɥɨɝɢɱɧɵɟ ɫɢɬɭɚɰɢɢ ɞɥɹ ɫɪɚɜɧɟɧɢɹ (2). ɇɟɞɨɫɬɚɬɨɤ ɦɟɬɨɞɚ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɨɧ 
ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɫɥɭɱɚɟ ɧɚɥɢɱɢɹ ɩɨɥɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɢ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɞɟɥɨɤ ɩɨ 
ɩɪɨɞɚɠɟ ɚɧɚɥɨɝɢɱɧɵɯ ɨɛɴɟɤɬɨɜ. 

3.5. Ɇɟɬɨɞ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɨɰɟɧɤɢ.  Ɉɰɟɧɤɚ ɫɬɨɢɦɨɫɬɢ ɛɢɨɬɢɱɟɫɤɢɯ 
ɤɨɦɩɨɧɟɧɬɨɜ ɷɤɨɫɢɫɬɟɦ ɫ ɭɱёɬɨɦ ɢɯ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɡɧɚɱɢɦɨɫɬɢ (2).  Ɇɟɬɨɞ ɞɚёɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɭɱɟɫɬɶ ɥɸɛɨɣ ɮɚɤɬɨɪ, ɤɨɬɨɪɵɣ ɢɦɟɟɬ ɬɨ ɢɥɢ ɢɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. ɇɟɞɨɫɬɚɬɤɢ ɦɟɬɨɞɚ –ɜ ɛɨɥɶɲɢɯ ɡɚɬɪɚɬɚɯ, ɬ.ɤ. ɧɟɨɛɯɨɞɢɦɨ ɭɱɟɫɬɶ 
ɤɚɠɞɵɣ ɜɥɢɹɸɳɢɣ ɤɨɦɩɨɧɟɧɬ, ɢ ɤɚɠɞɵɣ ɨɛɴɟɤɬ, ɧɚ ɤɨɬɨɪɵɣ ɨɤɚɡɚɧɨ ɜɨɡɞɟɣɫɬɜɢɟ 
ɷɤɫɬɟɪɧɚɥɢɣ. 

4. ɂɬɨɝɢ ɚɧɚɥɢɡɚ ɦɟɬɨɞɨɜ ɨɰɟɧɤɢ. ɋɪɚɜɧɟɧɢɟ ɜɵɲɟɭɤɚɡɚɧɧɵɯ ɦɟɬɨɞɨɜ 
ɩɨɡɜɨɥɹɟɬ ɜ ɨɩɪɟɞɟɥɟɧɧɨɣ ɦɟɪɟ ɞɨɫɬɚɬɨɱɧɨ ɨɛɴɟɤɬɢɜɧɨ ɨɰɟɧɢɬɶ ɭɳɟɪɛ, ɧɚɧɨɫɢɦɵɣ 
ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ. ȼɵɛɨɪ ɦɟɬɨɞɚ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɤɪɟɬɧɨɣ ɫɢɬɭɚɰɢɢ. 
Ɉɞɧɚɤɨ, ɧɚ ɫɨɜɪɟɦɟɧɧɨɦ ɭɪɨɜɧɟ ɪɚɡɜɢɬɢɹ ɧɚɭɤɢ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɪɚɛɨɬɚɬɶ ɢ 
ɨɮɢɰɢɚɥɶɧɨ ɭɬɜɟɪɞɢɬɶ ɭɧɢɜɟɪɫɚɥɶɧɵɣ ɦɟɬɨɞ ɤɨɦɩɥɟɤɫɧɨɣ ɨɰɟɧɤɢ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 
ɭɳɟɪɛɚ, ɧɚɧɨɫɢɦɨɝɨ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ. ȼ ɬɨɦ ɱɢɫɥɟ, ɫ ɭɱёɬɨɦ ɫɨɰɢɚɥɶɧɨɝɨ – 
ɢɧɫɬɢɬɭɰɢɨɧɚɥɶɧɨɝɨ ɮɚɤɬɨɪɚ, ɪɚɫɫɦɨɬɪɟɧɧɨɝɨ ɜ ɞɚɧɧɨɣ ɫɬɚɬɶɟ. 

Ɋɟɡɸɦɟ 
 ȼ ɫɬɚɬɶɟ ɩɪɨɜɟɞёɧ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɨɜ 

ɨɰɟɧɤɢ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɝɨ ɛɵɥɢ ɜɵɹɜɥɟɧɵ ɧɟɞɨɫɬɚɬɤɢ 
ɜ ɢɯ ɫɬɪɭɤɬɭɪɧɨɦ ɫɨɞɟɪɠɚɧɢɢ.  

 ɋɭɳɟɫɬɜɭɸɳɢɟ ɦɨɞɟɥɢ ɧɟ ɨɩɪɟɞɟɥɹɸɬ ɩɨɞɯɨɞɵ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ 
ɢɧɫɬɢɬɭɰɢɨɧɚɥɶɧɨɝɨ ɮɚɤɬɨɪɚ ɜ ɨɰɟɧɤɟ ɫɨɰɢɚɥɶɧɵɯ ɢɡɞɟɪɠɟɤ.  

 Ⱥɜɬɨɪ ɩɪɟɞɫɬɚɜɢɥ ɜ ɦɚɬɟɦɚɬɢɱɟɫɤɨɦ ɜɢɞɟ ɦɨɞɟɥɶ, ɜɤɥɸɱɚɸɳɭɸ 
ɮɚɤɬɨɪ, ɫɜɹɡɚɧɧɵɣ ɫ ɫɨɰɢɚɥɶɧɵɦɢ ɢɡɞɟɪɠɤɚɦɢ. 

 ɉɪɟɞɥɨɠɟɧɧɚɹ ɚɜɬɨɪɨɦ ɦɨɞɟɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɤɨɦɩɥɟɤɫɧɵɣ ɩɨɞɯɨɞ ɜ 
ɦɟɬɨɞɨɥɨɝɢɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɢ ɫɨɰɢɚɥɶɧɨɣ ɨɰɟɧɤɢ ɫɪɟɞɵ ɫ ɭɱёɬɨɦ ɜɫɟɯ ɜɢɞɨɜ 
ɜɧɭɬɪɟɧɧɢɯ ɢ ɜɧɟɲɧɢɯ ɷɤɫɬɟɪɧɚɥɢɣ. 

 ɉɪɚɤɬɢɱɟɫɤɨɣ ɡɧɚɱɢɦɨɫɬɶɸ ɫɬɚɬɶɢ ɦɨɠɟɬ ɫɬɚɬɶ ɟё ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɢ 
ɚɧɚɥɢɡɟ ɢɧɫɬɢɬɭɰɢɨɧɚɥɶɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɜ ɪɚɡɪɚɛɨɬɤɟ ɩɥɚɧɨɜ 
ɪɚɡɜɢɬɢɹ ɭɫɥɨɜɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

 ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 
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0395-2020-12-4-10 
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Abstract 
The article is dedicated to the methodology of teaching Aviation English in Riga 

Aeronautical Institute. This program is elaborated for the specialists working or planning to 
work in the Civil Aviation industry, pilots and air traffic controllers in the first place. The 
article consists of the following parts: 

 Introduction which deals with the European Union requirements regarding the 
language proficiency of the pilots and air traffic controllers 

 Main part which deals with the methodological principles of the program 
 Conclusions which state the efficiency of the applied teaching methodology 

 
The article also includes one annex. 
 
1. ȼɜɟɞɟɧɢɟ. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɟɪɬɢɮɢɤɚɰɢɢ ɥɟɬɧɨɝɨ ɢ 
ɚɜɢɚɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɫɨɫɬɚɜɚ ɜ ȿɋ. 
 
Ʉɚɤ ɚɜɢɚɤɨɦɩɚɧɢɢ, ɬɚɤ ɢ ɩɪɨɜɚɣɞɟɪɵ ɚɷɪɨɧɚɜɢɝɚɰɢɨɧɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɩɪɢ 

ɨɬɛɨɪɟ ɩɟɪɫɨɧɚɥɚ ɨɛɹɡɚɬɟɥɶɧɨ ɭɱɢɬɵɜɚɸɬ ɬɪɟɛɨɜɚɧɢɟ, ɤɚɫɚɸɳɟɟɫɹ ɜɥɚɞɟɧɢɹ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɦ ɚɧɝɥɢɣɫɤɢɦ ɹɡɵɤɨɦ (ɚɧɝɥɨɹɡɵɱɧɵɣ ɬɟɪɦɢɧ “English language 
proficiency”). ɇɚ ɬɟɪɪɢɬɨɪɢɢ ȿɜɪɨɩɟɣɫɤɨɝɨ ɋɨɸɡɚ ɩɢɥɨɬɵ ɞɨɥɠɧɵ ɢɦɟɬɶ ɜ ɧɚɥɢɱɢɢ 
ɪɟɡɭɥɶɬɚɬɵ ɬɟɫɬɚ, ɩɨɞɬɜɟɪɠɞɚɸɳɢɟ ɭɪɨɜɟɧɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɲɤɚɥɨɣ ɂɄȺɈ (ɧɚɱɢɧɚɹ 
ɨɬ 4-ɝɨ (ɪɚɛɨɱɟɝɨ) ɭɪɨɜɧɹ ɢ ɜɵɲɟ). Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɮɭɧɤɰɢɣ ɚɜɢɚɞɢɫɩɟɬɱɟɪɚ 
ɧɟɨɛɯɨɞɢɦɨ ɭɫɩɟɲɧɨ ɫɞɚɬɶ ɬɟɫɬ ELPAC (English Language Proficiency for Aeronautical 
Communication), ɬɚɤɠɟ ɧɚɱɢɧɚɹ ɨɬ 4-ɝɨ ɭɪɨɜɧɹ ɢ ɜɵɲɟ. 

Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɢɟɦ ɜɵɲɟɭɤɚɡɚɧɧɵɯ ɬɟɫɬɨɜ ɦɨɠɟɬ ɩɪɨɜɨɞɢɬɶɫɹ ɬɨɥɶɤɨ 
ɫɩɟɰɢɚɥɶɧɨ ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɫ ɩɪɚɜɨɦ ɜɵɞɚɱɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ 
ɹɡɵɤɨɜɨɝɨ ɫɜɢɞɟɬɟɥɶɫɬɜɚ. ɗɬɨ ɦɨɝɭɬ ɛɵɬɶ ɨɪɝɚɧɢɡɚɰɢɢ ɜ ɫɨɫɬɚɜɟ ɚɞɦɢɧɢɫɬɪɚɰɢɣ 
ɝɪɚɠɞɚɧɫɤɨɣ ɚɜɢɚɰɢɢ, ɚ ɬɚɤɠɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɮɭɧɤɰɢɨɧɢɪɭɸɳɢɟ ɬɟɫɬɢɪɭɸɳɢɟ 
ɨɪɝɚɧɢɡɚɰɢɢ. Ɍɚɤ, ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɬɚɤɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɞɥɹ ɥɟɬɧɨɝɨ ɫɨɫɬɚɜɚ ɦɨɠɧɨ 
ɧɚɡɜɚɬɶ Mayflower College, ɚ ɞɥɹ ɚɜɢɚɞɢɫɩɟɬɱɟɪɨɜ ɬɟɫɬ ELPAC ɨɪɝɚɧɢɡɭɟɬ ɚɝɟɧɬɫɬɜɨ 
EUROCONTROL.  

Ɍɚɤ ɤɚɤ ɥɢɧɝɜɢɫɬɢɱɟɫɤɢɟ ɧɚɜɵɤɢ ɢ ɹɡɵɤɨɜɚɹ ɤɨɦɩɟɬɟɧɰɢɹ ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ 
ɦɨɠɟɬ ɭɯɭɞɲɚɬɶɫɹ ɢ ɞɟɝɪɚɞɢɪɨɜɚɬɶ, ɬɟɫɬɢɪɨɜɚɧɢɟ ɚɜɢɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɜɨɞɢɬɶ ɪɟɝɭɥɹɪɧɨ ɢ ɩɨɞɬɜɟɪɠɞɚɬɶ (ɢɥɢ ɠɟ ɧɟ ɩɨɞɬɜɟɪɠɞɚɬɶ) ɧɚɥɢɱɢɟ ɧɟɨɛɯɨɞɢɦɵɯ 
ɧɚɜɵɤɨɜ ɢ ɤɨɦɩɟɬɟɧɰɢɢ.  

ɋɨɝɥɚɫɧɨ ɨɛɳɟɩɪɢɧɹɬɨɣ ɩɪɚɤɬɢɤɟ, ɮɭɧɤɰɢɢ ɨɛɭɱɟɧɢɹ ɢ ɩɨɫɥɟɞɭɸɳɟɣ 
ɫɟɪɬɢɮɢɤɚɰɢɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɪɚɡɞɟɥɹɸɬɫɹ ɦɟɠɞɭ ɢɫɩɨɥɧɹɸɳɢɦɢ ɢ ɫɟɪɬɢɮɢɰɢɪɭɸɳɢɦɢ 
ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɛɴɟɤɬɢɜɧɨɫɬɢ ɪɟɡɭɥɶɬɚɬɨɜ. 

2. Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɪɚɦɤɚɯ ɩɪɨɝɪɚɦɦɵ ɨɛɭɱɟɧɢɹ 
ɚɜɢɚɰɢɨɧɧɨɦɭ ɚɧɝɥɢɣɫɤɨɦɭ ɹɡɵɤɭ ɜ ɊɂȺ 
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2.1.Ɉɫɧɨɜɧɵɟ ɩɪɢɧɰɢɩɵ ɩɨɫɬɪɨɟɧɢɹ ɩɪɨɝɪɚɦɦɵ 
Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɫɮɟɪ ɞɟɹɬɟɥɶɧɨɫɬɢ Ɋɢɠɫɤɨɝɨ ɂɧɫɬɢɬɭɬɚ Ⱥɷɪɨɧɚɜɢɝɚɰɢɢ 

ɹɜɥɹɟɬɫɹ ɩɨɞɝɨɬɨɜɤɚ ɫɩɟɰɢɚɥɢɫɬɨɜ, ɝɨɬɨɜɵɯ ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɫɤɨɪɟɟ ɧɚɱɚɬɶ ɫɜɨɸ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ. ɇɚ ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ ɨɛɭɱɟɧɢɟ, ɧɚɩɪɢɦɟɪ, 
ɞɢɫɩɟɬɱɟɪɨɜ ɍȼȾ, ɩɪɨɯɨɞɢɬ ɜ ɪɚɦɤɚɯ ɨɪɝɚɧɢɡɚɰɢɢ ATS TO (Air Traffic Service Training 
Organization), ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɧɨɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɪɟɝɭɥɢɪɭɸɳɟɣ 
ɧɨɪɦɵ ȿɋ “Regulation (EU) 2015/340). ɉɪɨɝɪɚɦɦɚ ɩɪɟɩɨɞɚɜɚɧɢɹ ɚɜɢɚɰɢɨɧɧɨɝɨ 
ɚɧɝɥɢɣɫɤɨɝɨ ɹɡɵɤɚ ɪɚɡɪɚɛɨɬɚɧɚ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ: 

 ɉɨɞɝɨɬɨɜɢɬɶ ɛɭɞɭɳɟɝɨ ɚɜɢɚɰɢɨɧɧɨɝɨ ɫɩɟɰɢɚɥɢɫɬɚ ɤ ɭɫɩɟɲɧɨɣ ɫɞɚɱɟ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɷɤɡɚɦɟɧɚ ɢ ɩɨɥɭɱɟɧɢɸ 4-ɝɨ ɭɪɨɜɧɹ ɂɄȺɈ. 

 Ɉɬɪɚɛɨɬɚɬɶ ɢ ɡɚɤɪɟɩɢɬɶ ɥɢɧɝɜɢɫɬɢɱɟɫɤɢɟ ɧɚɜɵɤɢ, ɧɟɨɛɯɨɞɢɦɵɟ ɤɚɤ ɞɥɹ 
ɟɠɟɞɧɟɜɧɨɣ ɪɚɛɨɬɵ, ɬɚɤ ɢ ɞɥɹ ɞɟɣɫɬɜɢɣ ɜ ɱɪɟɡɜɵɱɚɣɧɵɯ/ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɹɯ. 

2.2. Ɉɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɦɟɬɨɞɨɥɨɝɢɢ ɨɛɭɱɟɧɢɹ ɚɜɢɚɰɢɨɧɧɨɦɭ 
ɚɧɝɥɢɣɫɤɨɦɭ ɹɡɵɤɭ ɜ ɊȺɂ 

əɡɵɤɨɜɚɹ ɤɨɦɩɟɬɟɧɬɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɥɨɠɧɨɟ ɩɟɪɟɩɥɟɬɟɧɢɟ ɡɧɚɧɢɣ, 
ɧɚɜɵɤɨɜ ɢ ɤɨɦɩɟɬɟɧɰɢɣ, ɢ ɧɟ ɫɜɨɞɢɬɫɹ ɤ ɡɚɭɱɢɜɚɧɢɸ ɨɬɞɟɥɶɧɵɯ ɥɟɤɫɢɱɟɫɤɢɯ ɟɞɢɧɢɰ, 
ɫɨɫɬɚɜɥɹɸɳɢɯ ɫɥɨɜɚɪɧɵɣ ɡɚɩɚɫ. ɉɨɷɬɨɦɭ ɩɪɨɝɪɚɦɦɭ ɨɛɭɱɟɧɢɸ ɚɧɝɥɢɣɫɤɨɝɨ ɹɡɵɤɚ 
ɦɨɠɧɨ ɧɚɡɜɚɬɶ «ɦɧɨɝɨɫɬɭɩɟɧɱɚɬɨɣ», ɫ ɩɨɫɬɟɩɟɧɧɵɦ ɩɨɜɵɲɟɧɢɟɦ ɫɥɨɠɧɨɫɬɢ ɢ 
ɧɚɫɵɳɟɧɧɨɫɬɢ. Ȼɚɡɨɜɚɹ ɩɪɨɝɪɚɦɦɚ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ: 

 ɇɚɱɚɥɶɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ ɞɨ ɧɚɱɚɥɚ ɤɭɪɫɚ. ɗɬɨɬ ɷɬɚɩ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ 
ɧɚɱɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɜɥɚɞɟɧɢɹ ɚɧɝɥɢɣɫɤɢɦ ɹɡɵɤɨɦ, ɜɵɹɜɢɬɶ ɫɢɥɶɧɵɟ ɢ ɫɥɚɛɵɟ ɫɬɨɪɨɧɵ, 
ɧɚɥɢɱɢɟ ɨɩɵɬɚ ɪɚɛɨɬɵ ɜ ɫɮɟɪɟ ɝɪɚɠɞɚɧɫɤɨɣ ɚɜɢɚɰɢɢ. Ɂɚ ɨɫɧɨɜɭ ɛɟɪɟɬɫɹ ɪɚɛɨɱɚɹ ɲɤɚɥɚ 
ɂɄȺɈ, ɪɟɡɭɥɶɬɚɬ ɜɵɫɬɚɜɥɹɟɬɫɹ ɜ ɩɪɨɰɟɧɬɚɯ, ɩɪɢ ɷɬɨɦ ɡɚ 100% ɛɟɪɟɬɫɹ 4-ɣ ɪɚɛɨɱɢɣ 
ɭɪɨɜɟɧɶ ɂɄȺɈ. Ɍɟɫɬɢɪɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɜɫɟɦ ɧɚɜɵɤɚɦ, ɤɨɬɨɪɵɟ ɛɭɞɭɳɢɣ 
ɫɩɟɰɢɚɥɢɫɬ ɞɨɥɠɟɧ ɞɟɦɨɧɫɬɪɢɪɨɜɚɬɶ ɤɚɤ ɜɨ ɜɪɟɦɹ ɷɤɡɚɦɟɧɚ, ɬɚɤ ɢ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ. 
ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɧɚ ɷɬɨɦ ɷɬɚɩɟ ɝɪɭɩɩɚ ɦɨɠɟɬ ɛɵɬɶ ɪɚɡɞɟɥɟɧɚ ɧɚ ɩɨɞɝɪɭɩɩɵ, ɛɨɥɟɟ 
ɫɥɚɛɵɦ ɫɬɭɞɟɧɬɚɦ ɦɨɝɭɬ ɛɵɬɶ ɞɚɧɵ ɪɟɤɨɦɟɧɞɚɰɢɢ ɞɥɹ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɢ. 

 Ʉɭɪɫ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɬɟɪɦɢɧɨɥɨɝɢɢ ɞɥɹ ɬɪɟɧɚɠɟɪɧɵɯ ɡɚɧɹɬɢɣ ɢ 
ɞɚɥɶɧɟɣɲɟɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. ɗɬɨɬ ɤɭɪɫ ɦɵ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɥɚɧɢɪɭɟɦ 
ɞɥɹ ɫɬɭɞɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɧɟ ɢɦɟɸɬ ɨɩɵɬɚ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɬɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɧ ɩɪɟɞɲɟɫɬɜɨɜɚɥ ɡɚɧɹɬɢɹɦ ɧɚ ɬɪɟɧɚɠɟɪɟ (ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɷɬɨ 
ɤɚɫɚɟɬɫɹ ɚɜɢɚɞɢɫɩɟɬɱɟɪɨɜ). ȼ ɤɨɧɰɟ ɤɭɪɫɚ ɨɛɹɡɚɬɟɥɶɧɨ ɩɪɨɜɨɞɢɬɫɹ ɬɟɫɬ. 

 Ȼɚɡɨɜɵɣ ɤɭɪɫ ɚɜɢɚɰɢɨɧɧɨɝɨ ɚɧɝɥɢɣɫɤɨɝɨ ɹɡɵɤɚ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɩɪɨɜɨɞɢɬɫɹ 
ɩɚɪɚɥɥɟɥɶɧɨ ɤɭɪɫɭ ɪɚɡɝɨɜɨɪɧɨɝɨ ɚɧɝɥɢɣɫɤɨɝɨ ɹɡɵɤɚ. ɗɬɚ ɱɚɫɬɶ ɩɪɨɝɪɚɦɦɵ ɜɤɥɸɱɚɟɬ 
ɜɜɨɞɧɵɟ ɬɟɦɵ, ɧɚɩɪɢɦɟɪ, “The ICAO proficiency requirements”, “Professional 
Environment”, ɚ ɬɚɤɠɟ ɭɪɨɤɢ ɞɥɹ ɜɫɟɯ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɨɥɟɬɨɜ, 
ɧɚɩɪɢɦɟɪ, “Pre-flight and departure” ɢɥɢ “Approach and landing”. Ʉɭɪɫ ɡɚɜɟɪɲɚɟɬɫɹ 
ɬɟɫɬɨɦ ɭɪɨɜɧɹ Ⱥ ɢ, ɱɚɳɟ ɜɫɟɝɨ, ɨɛɴɟɞɢɧɹɟɬɫɹ ɫ ɬɟɫɬɢɪɨɜɚɧɢɟɦ ɪɚɡɝɨɜɨɪɧɨɝɨ 
ɚɧɝɥɢɣɫɤɨɝɨ ɹɡɵɤɚ. 

 ɋɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɤɭɪɫ ɚɜɢɚɰɢɨɧɧɨɝɨ ɚɧɝɥɢɣɫɤɨɝɨ ɹɡɵɤɚ. Ʉɨɝɞɚ ɫɬɭɞɟɧɬ ɭɠɟ 
ɢɦɟɟɬ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɬɟɪɦɢɧɨɥɨɝɢɢ, ɫɜɹɡɚɧɧɨɣ ɫ ɨɫɧɨɜɧɵɦɢ ɮɚɡɚɦɢ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɩɨɥɟɬɚ, ɦɵ ɧɚɱɢɧɚɟɦ ɩɪɨɪɚɛɚɬɵɜɚɬɶ ɧɟɫɬɚɧɞɚɪɬɧɵɟ, ɱɪɟɡɜɵɱɚɣɧɵɟ ɢ ɚɜɚɪɢɣɧɵɟ 
ɫɢɬɭɚɰɢɢ. ȼ ɪɚɦɤɚɯ ɷɬɨɝɨ ɤɭɪɫɚ ɦɵ ɫɬɚɪɚɟɦɫɹ ɨɯɜɚɬɢɬɶ ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɟɦ, 
ɧɚɱɢɧɚɹ ɫ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ, ɧɚɩɪɢɦɟɪ, “Bird strike”, “VIP flights”. Ȼɥɢɠɟ ɤ 
ɡɚɜɟɪɲɟɧɢɸ ɫɬɭɞɟɧɬɚɦ ɦɨɝɭɬ ɛɵɬɶ ɩɪɟɞɥɨɠɟɧɵ ɬɚɤɢɟ ɬɟɦɵ, ɤɚɤ “Volcanoes”, 
“Dangerous goods” ɢ ɬ.ɞ. ɗɬɚ ɱɚɫɬɶ ɩɪɨɝɪɚɦɦɵ ɦɨɠɟɬ ɬɚɤɠɟ ɩɪɟɩɨɞɚɜɚɬɶɫɹ ɤɚɤ 
ɨɬɞɟɥɶɧɵɣ ɤɭɪɫ ɞɥɹ ɭɠɟ ɪɚɛɨɬɚɸɳɢɯ ɩɢɥɨɬɨɜ ɢ ɚɜɢɚɞɢɫɩɟɬɱɟɪɨɜ ɩɟɪɟɞ ɫɞɚɱɟɣ 
ɨɱɟɪɟɞɧɨɝɨ ɬɟɫɬɚ ɂɄȺɈ. 
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 Ʉɭɪɫ ɪɚɡɝɨɜɨɪɧɨɝɨ ɚɧɝɥɢɣɫɤɨɝɨ ɹɡɵɤɚ (General English). ɏɨɪɨɲɟɟ ɜɥɚɞɟɧɢɟ 
ɪɚɡɝɨɜɨɪɧɵɦ ɚɧɝɥɢɣɫɤɢɦ ɹɡɵɤɨɦ – ɷɬɨ ɨɛɹɡɚɬɟɥɶɧɨɟ ɭɫɥɨɜɢɟ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ 
ɭɫɩɟɲɧɨɝɨ ɩɪɨɯɨɠɞɟɧɢɹ ɤɭɪɫɚ ɚɜɢɚɰɢɨɧɧɨɝɨ ɚɧɝɥɢɣɫɤɨɝɨ ɹɡɵɤɚ, ɷɬɨ ɮɭɧɞɚɦɟɧɬ ɞɥɹ 
ɞɚɥɶɧɟɣɲɢɯ ɡɚɧɹɬɢɣ. ȼɨ ɜɪɟɦɹ ɷɬɢɯ ɡɚɧɹɬɢɣ ɨɬɪɚɛɚɬɵɜɚɸɬɫɹ ɝɪɚɦɦɚɬɢɱɟɫɤɢɟ ɩɪɚɜɢɥɚ ɢ 
ɤɨɧɫɬɪɭɤɰɢɢ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɫɞɚɱɢ ɬɟɫɬɚ 4-ɝɨ ɭɪɨɜɧɹ, ɚ ɬɚɤɠɟ ɪɚɫɲɢɪɹɟɬɫɹ ɢ 
ɧɚɪɚɳɢɜɚɟɬɫɹ ɫɥɨɜɚɪɧɵɣ ɡɚɩɚɫ ɪɚɡɝɨɜɨɪɧɨɝɨ ɚɧɝɥɢɣɫɤɨɝɨ ɹɡɵɤɚ. ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, 
ɱɬɨ ɷɬɨɬ ɷɥɟɦɟɧɬ ɦɨɠɟɬ ɫɵɝɪɚɬɶ ɪɟɲɚɸɳɟɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɭɫɩɟɲɧɨɣ ɤɨɦɦɭɧɢɤɚɰɢɢ 
ɩɢɥɨɬɚ ɢ ɚɜɢɚɞɢɫɩɟɬɱɟɪɚ ɜ ɧɟɫɬɚɧɞɚɪɬɧɵɯ ɫɢɬɭɚɰɢɹɯ, ɬɚɤ ɤɚɤ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɞɢɚɥɨɝ 
ɦɨɠɟɬ ɜɵɯɨɞɢɬɶ ɡɚ ɪɚɦɤɢ ɫɬɚɧɞɚɪɬɧɨɣ ɮɪɚɡɟɨɥɨɝɢɢ. Ʉɭɪɫ ɡɚɜɟɪɲɚɟɬɫɹ ɬɟɫɬɨɦ ɧɚ 
ɝɪɚɦɦɚɬɢɤɭ ɢ ɪɚɡɝɨɜɨɪɧɭɸ ɪɟɱɶ (ɨɛɵɱɧɨ ɷɬɨ ɱɚɫɬɶ ɬɟɫɬɚ Ⱥ, ɫɦ. ɧɢɠɟ). 

 

Кɭɪɫ аɜɢаɰɢɨɧɧɨɝɨ аɧɝɥɢɣɫɤɨɝɨ яɡɵɤа

Кɭɪɫ ɞɥя ɫɞаɱɢ ɷɤɡаɦɟɧа ɧа 
4 ɭɪɨɜɟɧɶ ИКȺɈ

Ȼаɡɨɜɵɣ ɤɭɪɫ аɜɢаɰɢɨɧɧɨɝɨ 
аɧɝɥɢɣɫɤɨɝɨ яɡɵɤа

ɋɩɟɰɢаɥɢɡɢɪɨɜаɧɧɵɣ ɤɭɪɫ 
аɜɢаɰɢɨɧɧɨɝɨ аɧɝɥɢɣɫɤɨɝɨ 

яɡɵɤа

Ɋаɡɝɨɜɨɪɧɵɣ аɧɝɥɢɣɫɤɢɣ 
яɡɵɤ

Ɍɟɫɬɵ ɭɪɨɜɧя Ⱥ, ȼ, ɋ

Кɭɪɫ ɫɩɟɰɢаɥɢɡɢɪɨɜаɧɧɨɣ 
ɬɟɪɦɢɧɨɥɨɝɢɢ ɞɥя 

ɬɪɟɧаɠɟɪɧɵɯ ɡаɧяɬɢɣ ɢ 
ɞаɥɶɧɟɣɲɟɣ 

ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɣ 
ɞɟяɬɟɥɶɧɨɫɬɢ

Ɍɟɫɬ (2)

ɇаɱаɥɶɧɨɟ ɬɟɫɬɢɪɨɜаɧɢɟ

 
ɂɫɬɨɱɧɢɤ: Д1Ж 

Ɋɢɫ.1 ɗɥɟɦɟɧɬɵ ɩɪɨɝɪɚɦɦɵ ɨɛɭɱɟɧɢɹ ɚɜɢɚɰɢɨɧɧɨɦɭ ɚɧɝɥɢɣɫɤɨɦɭ ɹɡɵɤɭ 
 

2.3. ɋɢɫɬɟɦɚ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɢ ɥɢɧɝɜɢɫɬɢɱɟɫɤɚɹ ɥɚɛɨɪɚɬɨɪɢɹ 
Ɉɬɞɟɥɶɧɨ ɧɟɨɛɯɨɞɢɦɨ ɜɵɞɟɥɢɬɶ ɪɚɡɪɚɛɨɬɚɧɧɭɸ ɜ ɊɂȺ ɫɢɫɬɟɦɭ ɞɥɹ 

ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɫɬɭɞɟɧɬɨɜ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɛɵɫɬɪɟɟ ɜɵɪɚɛɨɬɚɬɶ 
ɧɟɨɛɯɨɞɢɦɵɟ ɥɢɧɝɜɢɫɬɢɱɟɫɤɢɟ ɧɚɜɵɤɢ ɢ ɤɨɦɩɟɬɟɧɰɢɢ. ɍɩɨɦɹɧɭɬɚɹ ɜɵɲɟ ɫɢɫɬɟɦɚ 
ɜɤɥɸɱɚɟɬ: 

1. ɂɧɞɢɜɢɞɭɚɥɶɧɵɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɭɸ ɩɪɨɜɟɪɨɱɧɭɸ ɪɚɛɨɬɭ 
ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ. 

2. Ⱥɭɞɢɨɡɚɩɢɫɢ ɫɬɭɞɟɧɬɨɜ ɜ ɥɢɧɝɜɢɫɬɢɱɟɫɤɨɣ ɥɚɛɨɪɚɬɨɪɢɢ. ɉɪɟɩɨɞɚɜɚɬɟɥɶ 
ɩɪɨɫɥɭɲɢɜɚɟɬ ɫɞɟɥɚɧɧɵɟ ɡɚɩɢɫɢ, ɚɧɚɥɢɡɢɪɭɟɬ ɢɯ ɢ ɞɚɟɬ ɪɟɤɨɦɟɧɞɚɰɢɢ ɤɚɠɞɨɦɭ 
ɫɬɭɞɟɧɬɭ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɭɥɭɱɲɟɧɢɹ ɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ. 

3. ɋɬɭɞɟɧɬɵ ɜ ɩɪɨɰɟɫɫɟ ɩɨɞɝɨɬɨɜɤɢ ɢɫɩɨɥɶɡɭɸɬ ɷɥɟɤɬɪɨɧɧɭɸ ɛɢɛɥɢɨɬɟɤɭ 
ɚɜɢɚɰɢɨɧɧɨɝɨ ɚɧɝɥɢɣɫɤɨɝɨ ɹɡɵɤɚ, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɷɥɟɦɟɧɬɨɦ ɥɢɧɝɜɢɫɬɢɱɟɫɤɨɣ 
ɥɚɛɨɪɚɬɨɪɢɢ. 

2.4. ɋɢɫɬɟɦɚ ɬɟɫɬɢɪɨɜɚɧɢɹ 
Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɬɟɫɬɢɪɨɜɚɧɢɹ ɜ ɊɂȺ – ɩɨɫɬɨɹɧɧɨ ɨɬɫɥɟɠɢɜɚɬɶ ɩɪɨɝɪɟɫɫ ɫɬɭɞɟɧɬɚ 

ɢ ɝɨɬɨɜɧɨɫɬɶ ɤ ɫɞɚɱɟ ɡɚɜɟɪɲɚɸɳɟɝɨ ɬɟɫɬɚ ɜ ɚɞɦɢɧɢɫɬɪɚɰɢɢ ȽȺ ɢɥɢ ɞɪɭɝɨɣ 
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ɩɪɨɜɟɪɹɸɳɟɣ ɨɪɝɚɧɢɡɚɰɢɢ. ɋɢɫɬɟɦɚ ɬɟɫɬɢɪɨɜɚɧɢɹ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɨɛɹɡɚɬɟɥɶɧɵɟ 
ɷɥɟɦɟɧɬɵ: 

 ɇɚ ɤɚɠɞɨɦ ɭɪɨɤɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɭɫɬɧɵɣ ɨɩɪɨɫ ɫɬɭɞɟɧɬɨɜ ɞɥɹ ɩɪɨɜɟɪɤɢ 
ɪɟɡɭɥɶɬɚɬɨɜ ɞɨɦɚɲɧɟɣ ɢ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ. Ⱦɥɹ ɩɢɥɨɬɨɜ ɢ ɞɢɫɩɟɬɱɟɪɨɜ ɫɚɦɨɟ 
ɝɥɚɜɧɨɟ – ɷɬɨ ɨɛɳɟɧɢɟ ɩɨɫɪɟɞɫɬɜɨɦ ɭɫɬɧɨɣ ɪɟɱɢ, ɩɨɷɬɨɦɭ ɨɩɪɨɫ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɦɟɧɧɨ ɜ 
ɬɚɤɨɣ ɮɨɪɦɟ. 

 ɉɪɨɦɟɠɭɬɨɱɧɵɟ ɬɟɫɬɵ ɦɨɝɭɬ ɛɵɬɶ ɤɚɤ ɭɫɬɧɵɦɢ, ɬɚɤ ɢ ɩɢɫɶɦɟɧɧɵɦɢ. ɑɚɫɬɨɬɚ ɢ 
ɮɨɪɦɚ ɜɵɛɢɪɚɸɬɫɹ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ. 

 Ɉɬɞɟɥɶɧɵɣ ɬɟɫɬ ɞɥɹ ɩɪɨɜɟɪɤɢ ɜɥɚɞɟɧɢɹ ɫɬɚɧɞɚɪɬɧɨɣ ɮɪɚɡɟɨɥɨɝɢɟɣ. 
 Ɍɟɫɬɵ ɭɪɨɜɧɹ Ⱥ, ȼ ɢ ɋ. Ɍɟɫɬɵ Ⱥ ɢ ȼ ɩɪɨɜɨɞɹɬɫɹ ɞɥɹ ɨɰɟɧɤɢ ɡɧɚɧɢɣ ɫɬɭɞɟɧɬɚ 

ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɤɚɤɨɝɨ-ɥɢɛɨ ɢɡ ɛɚɡɨɜɵɯ ɷɥɟɦɟɧɬɨɜ ɩɪɨɝɪɚɦɦɵ – ɧɚɩɪɢɦɟɪ, ɛɚɡɨɜɨɝɨ 
ɤɭɪɫɚ ɚɜɢɚɰɢɨɧɧɨɝɨ ɚɧɝɥɢɣɫɤɨɝɨ ɹɡɵɤɚ. Ɍɟɫɬ ɋ – ɷɬɨ ɡɚɜɟɪɲɚɸɳɢɣ ɬɟɫɬ ɞɥɹ ɜɫɟɣ 
ɩɪɨɝɪɚɦɦɵ, ɩɪɢ ɩɨɦɨɳɢ ɤɨɬɨɪɨɝɨ ɨɰɟɧɢɜɚɟɬɫɹ ɝɨɬɨɜɧɨɫɬɶ ɫɬɭɞɟɧɬɚ ɤ ɷɤɡɚɦɟɧɭ ɜ 
ɫɟɪɬɢɮɢɰɢɪɭɸɳɟɣ ɨɪɝɚɧɢɡɚɰɢɢ.  

Ɋɟɡɭɥɶɬɚɬɨɦ ɩɪɨɜɟɞɟɧɢɹ ɧɚɱɚɥɶɧɨɝɨ ɬɟɫɬɚ, ɚ ɬɚɤɠɟ ɬɟɫɬɨɜ Ⱥ, ȼ ɢ ɋ, ɹɜɥɹɟɬɫɹ 
ɨɬɱɟɬ, ɢɫɩɨɥɶɡɭɸɳɢɣ ɤɪɢɬɟɪɢɢ ɲɤɚɥɵ ɨɰɟɧɤɢ ɂɄȺɈ (ɫɦ.ɉɪɢɥɨɠɟɧɢɟ 1). ɂɫɩɨɥɶɡɭɹ 
ɞɚɧɧɭɸ ɮɨɪɦɭ ɨɬɱɟɬɚ, ɢ ɫɬɭɞɟɧɬ, ɢ ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɫɩɨɫɨɛɧɵ ɫɞɟɥɚɬɶ ɜɵɜɨɞɵ ɨ ɜɫɟɯ 
ɹɡɵɤɨɜɵɯ ɧɚɜɵɤɚɯ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɫɞɚɱɢ ɡɚɜɟɪɲɚɸɳɟɝɨ ɬɟɫɬɚ. 
ɉɪɟɩɨɞɚɜɚɬɟɥɶ ɚɧɚɥɢɡɢɪɭɟɬ ɪɟɡɭɥɶɬɚɬ ɢ ɞɚɟɬ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɫɬɭɞɟɧɬɭ 
ɞɥɹ ɞɨɪɚɛɨɬɤɢ ɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɬɟɯ ɢɥɢ ɢɧɵɯ ɥɢɧɝɜɢɫɬɢɱɟɫɤɢɯ ɧɚɜɵɤɨɜ, 
ɧɚɩɪɢɦɟɪ, ɜɨɫɩɪɢɹɬɢɹ ɧɚ ɫɥɭɯ (Comprehension). 

 
3. ȼɵɜɨɞɵ 
ɇɚ ɬɟɤɭɳɢɣ ɦɨɦɟɧɬ ɦɟɬɨɞɨɥɨɝɢɹ, ɩɪɢɧɰɢɩɵ ɩɨɫɬɪɨɟɧɢɹ ɩɪɨɝɪɚɦɦɵ ɢ ɜɫɟ 

ɨɫɬɚɥɶɧɵɟ ɪɟɚɥɢɡɭɟɦɵɟ ɜ ɊɂȺ ɦɟɪɨɩɪɢɹɬɢɹ ɨɛɟɫɩɟɱɢɜɚɸɬ ɧɟɨɛɯɨɞɢɦɵɣ ɭɪɨɜɟɧɶ 
ɹɡɵɤɨɜɨɣ ɩɨɞɝɨɬɨɜɤɢ, ɩɪɢ ɭɫɥɨɜɢɢ ɞɢɫɰɢɩɥɢɧɢɪɨɜɚɧɧɨɫɬɢ ɢ ɦɨɬɢɜɢɪɨɜɚɧɧɨɫɬɢ 
ɫɬɭɞɟɧɬɚ. Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɫɞɚɱɢ ɡɚɜɟɪɲɚɸɳɢɯ ɬɟɫɬɨɜ, ɤɚɤ ɜ ɊɂȺ, ɬɚɤ ɢ ɜ 
ɩɪɨɜɟɪɹɸɳɢɯ ɢ ɫɟɪɬɢɮɢɰɢɪɭɸɳɢɯ ɢɧɫɬɚɧɰɢɹɯ, ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɩɪɚɤɬɢɱɟɫɤɭɸ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢɦɟɧɹɟɦɨɝɨ ɧɚɦɢ ɩɨɞɯɨɞɚ. Ɇɵ ɩɨɫɬɨɹɧɧɨ ɚɧɚɥɢɡɢɪɭɟɦ ɢ 
ɨɬɫɥɟɠɢɜɚɟɦ ɩɪɨɰɟɫɫ ɹɡɵɤɨɜɨɣ ɩɨɞɝɨɬɨɜɤɢ, ɢ, ɩɨ ɦɟɪɟ ɧɚɤɨɩɥɟɧɢɹ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɢ 
ɞɪɭɝɢɯ ɜɢɞɨɜ ɞɚɧɧɵɯ, ɤɚɫɚɸɳɢɯɫɹ ɹɡɵɤɨɜɨɣ ɩɨɞɝɨɬɨɜɤɢ, ɩɨɫɬɨɹɧɧɨɟ ɪɚɡɜɢɜɚɟɦ ɢ 
ɫɨɜɟɪɲɟɧɫɬɜɭɟɦ ɧɚɲɢ ɩɪɨɝɪɚɦɦɵ ɨɛɭɱɟɧɢɹ ɚɜɢɚɰɢɨɧɧɨɦɭ ɚɧɝɥɢɣɫɤɨɦɭ ɹɡɵɤɭ. 

 
4. ɋɩɢɫɨɤ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 
 
1. ȼɧɭɬɪɟɧɧɹɹ ɫɢɫɬɟɦɚ ɞɨɤɭɦɟɧɬɚɰɢɢ ɊɂȺ 
2. ICAO Doc. 9835. Manual on the Implementation of ICAO Language Proficiency 
Requirements 
3. ȿɋ “Regulation (EU) 2015/340) 
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ɉɪɢɥɨɠɟɧɢɟ 1 

Ɉɬɱɟɬ ɨ ɧɚɱɚɥɶɧɨɦ ɬɟɫɬɢɪɨɜɚɧɢɢ 

Ⱦɚɬɚ:  

ɂɦɹ, ɮɚɦɢɥɢɹ:  

ɉɪɨɦɟɠɭɬɨɱɧɵɣ ɪɟɡɭɥɶɬɚɬ ɩɨ ɲɤɚɥɟ ɂɄȺɈ 

Ɍɚɛɥɢɰɚ 2 

Name, 
surname 

Pronunciation 
(%) 

Structure 
(%) 

Vocabulary 
(%) 

Fluency 
(%) 

Comprehension 
(%) 

Interaction 
(%) 

 30 30 30 40 30 30 
ɂɫɬɨɱɧɢɤ: Д1Ж 
 

Ɍɟɤɭɳɢɣ ɭɪɨɜɟɧɶ ɩɨ ɲɤɚɥɟ ɂɄȺɈ 3. Ɂɧɚɧɢɟ ɝɪɚɦɦɚɬɢɤɢ ɧɚ ɫɪɟɞɧɟɦ ɭɪɨɜɧɟ, ɧɨ 
ɞɨɫɬɚɬɨɱɧɨ ɫɬɚɛɢɥɶɧɵɟ. ɏɨɪɨɲɢɣ ɪɟɡɭɥɶɬɚɬ ɚɭɞɢɪɨɜɚɧɢɹ. Ɉɫɧɨɜɧɚɹ ɩɪɨɛɥɟɦɚ – ɨɱɟɧɶ 
ɬɢɯɚɹ, ɧɟɭɜɟɪɟɧɧɚɹ ɪɟɱɶ. Ɂɚɞɚɱɢ: ɭɥɭɱɲɢɬɶ ɝɪɨɦɤɨɫɬɶ ɢ ɭɫɤɨɪɢɬɶ ɬɟɦɩ ɪɟɱɢ, ɩɨɜɬɨɪɢɬɶ 
ɪɟɤɨɦɟɧɞɨɜɚɧɧɵɟ ɬɟɦɵ ɩɨ ɝɪɚɦɦɚɬɢɤɟ.  

 Ƚɪɚɦɦɚɬɢɤɚ – ɩɨɜɬɨɪɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɬɟɦ ɢɡ ɛɚɡɨɜɨɝɨ ɤɭɪɫɚ ɝɪɚɦɦɚɬɢɤɢ: 
 Ʉɨɧɫɬɪɭɤɰɢɢ ɫ Эo ЛО;  
 ɋɩɪɹɠɟɧɢɟ ɝɥɚɝɨɥɨɜ ɜ Present Simple; 
 ɉɪɟɞɥɨɝɢ; 
 ɍɩɨɬɪɟɛɥɟɧɢɟ ɫɨɸɡɨɜ/ɫɥɭɠɟɛɧɵɯ ɫɥɨɜ that, what, then, than. 
 Ʌɟɤɫɢɤɚ – ɧɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɥɟɤɫɢɤɚ ɞɨɫɬɚɬɨɱɧɚɹ, ɜ ɞɚɥɶɧɟɣɲɟɦ ɧɟɨɛɯɨɞɢɦɨ 

ɪɚɫɲɢɪɹɬɶ ɫɥɨɜɚɪɧɵɣ ɡɚɩɚɫ. 
 Ɏɨɧɟɬɢɤɚ – ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ, ɧɟɨɛɯɨɞɢɦɨ ɝɨɜɨɪɢɬɶ ɝɪɨɦɱɟ, ɱɟɬɱɟ ɢ 

ɛɵɫɬɪɟɟ. 
 Ⱥɭɞɢɪɨɜɚɧɢɟ - ɫɬɭɞɟɧɬ ɫɥɵɲɢɬ ɢ ɩɨɧɢɦɚɟɬ ɢɧɨɫɬɪɚɧɧɭɸ ɪɟɱɶ 

ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ. 
Ɋɟɤɨɦɟɧɞɚɰɢɢ/ɬɪɟɛɨɜɚɧɢɹ* :  
1. ɋɨɝɥɚɫɨɜɚɬɶ ɫ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ η ɬɟɤɫɬɨɜ ɞɥɹ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ, ɨɬɪɚɛɨɬɚɬɶ 

ɝɪɨɦɤɨɫɬɶ ɢ ɱɟɬɤɨɫɬɶ ɪɟɱɢ, ɫɞɚɬɶ ɜ ɮɨɪɦɟ ɡɚɱɟɬɚ.  
2. ɉɨɞɝɨɬɨɜɢɬɶ ɪɚɫɫɤɚɡ ɢɡ 20 ɩɪɟɞɥɨɠɟɧɢɣ ɧɚ ɨɛɳɭɸ ɚɜɢɚɰɢɨɧɧɭɸ ɬɟɦɭ, 

ɬɚɤ, ɱɬɨɛɵ ɜ ɷɬɨɦ ɪɚɫɫɤɚɡɟ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɜɪɟɦɟɧɧɚɹ ɮɨɪɦɚ Present Simple ɜ ɬɪɟɬɶɟɦ 
ɥɢɰɟ ɞɥɹ ɟɞɢɧɫɬɜɟɧɧɨɝɨ ɢ ɦɧɨɠɟɫɬɜɟɧɧɨɝɨ ɱɢɫɥɚ.  

3. ɉɪɢ ɮɨɪɦɭɥɢɪɨɜɤɟ ɩɪɟɞɥɨɠɟɧɢɣ ɨɬɫɭɬɫɬɜɭɟɬ ɝɥɚɝɨɥ to be. ɇɟɨɛɯɨɞɢɦɨ 
ɫɨɫɬɚɜɢɬɶ ɫɩɢɫɨɤ ɪɚɡɥɢɱɧɵɯ ɩɪɟɞɥɨɠɟɧɢɣ (ɧɟ ɦɟɧɟɟ 20), ɜ ɤɨɬɨɪɵɯ ɜ ɪɨɞɧɨɦ ɹɡɵɤɟ 
ɨɬɫɭɬɫɬɜɭɟɬ ɫɜɹɡɤɚ, ɧɨ ɨɧɚ ɨɛɹɡɚɬɟɥɶɧɨ ɞɨɥɠɧɚ ɛɵɬɶ ɜ ɚɧɝɥɢɣɫɤɨɦ. ɉɪɢɦɟɪ TСО ХКЧНТЧР 
procedure is НТППТМЮХЭ ЛОМКЮsО …….  

4. ɇɟɨɛɯɨɞɢɦɨ ɫɨɫɬɚɜɢɬɶ ɤɨɧɫɩɟɤɬ ɩɨ ɩɪɟɞɥɨɝɚɦ ɢ ɡɚɭɱɢɬɶ ɩɨ ɨɞɧɨɦɭ 
ɛɚɡɨɜɨɦɭ ɩɪɢɦɟɪɭ ɧɚ ɤɚɠɞɵɣ ɩɪɟɞɥɨɝ. 

ɉɨɞɩɢɫɶ ɫɬɭɞɟɧɬɚ: 
*ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɯɨɠɞɟɧɢɹ ɬɟɫɬɚ ɞɚɸɬɫɹ ɪɚɡɜɟɪɧɭɬɵɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɞɥɹ 

ɞɚɥɶɧɟɣɲɟɣ ɪɚɛɨɬɵ ɫɬɭɞɟɧɬɚ, ɤɚɤ ɜ ɚɭɞɢɬɨɪɢɢ, ɬɚɤ ɢ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ. 
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Abstract 
There are many ways to improve the aerodynamic characteristics of an aircraft. In this 

work we investigate the boundary layer control system (BLC). The problem is that the 
boundary layer can be in a turbulent state when the aircraft, rocket or their individual 
elements are streamlined. In this case, the spectrum of effective methods of boundary layer 
control is significantly limited [1]. 

The using of power systems of BLC allows increasing the load carrying properties of 
the aircraft, improving its aerodynamic characteristics (ADC) at high angles of attack, 
increasing the aerodynamic quality and efficiency of the control elements. The gas, which is 
used as the working body in the BLC systems, is usually taken from the power plant of the 
aircraft. Usually the gas jet is blown along the surface of the wing or mechanization organs. 

The use of BLC systems allows increasing the maneuvering characteristics of the 
aircraft and reducing the required takeoff and landing distance. As a result, the transport 
efficiency and safety of aircraft flight are increased, which is important both for military 
aircraft and for civil aviation [2]. 

The purpose of this work consisted of increasing the efficiency of the BLS system by 
searching for a rational position of the jet blown through a flat slot in the upper surface of an 
infinite wingspan. 

 For each position of the slit along the profile chord, the ADC was analyzed for a 
constant value of the impulse coefficient of the jet [5]. The distance from the nose of the 
profile to the slit axis was rationally chosen. 

 
Ⱥɧɧɨɬɚɰɢɹ 
ɂɡɜɟɫɬɧɨ ɦɧɨɠɟɫɬɜɨ ɫɩɨɫɨɛɨɜ ɭɥɭɱɲɟɧɢɹ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

ɥɟɬɚɬɟɥɶɧɨɝɨ ɚɩɩɚɪɚɬɚ (ɅȺ). ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɢɫɫɥɟɞɭɟɬɫɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ 
ɩɨɝɪɚɧɢɱɧɵɦ ɫɥɨɟɦ (ɍɉɋ). ɉɪɨɛɥɟɦɚ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɩɪɢ ɨɛɬɟɤɚɧɢɢ ɫɚɦɨɥɟɬɚ, 
ɪɚɤɟɬɵ ɢɥɢ ɢɯ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɝɪɚɧɢɱɧɵɣ ɫɥɨɣ ɦɨɠɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ 
ɬɭɪɛɭɥɟɧɬɧɨɦ ɫɨɫɬɨɹɧɢɢ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɫɩɟɤɬɪ ɷɮɮɟɤɬɢɜɧɵɯ ɦɟɬɨɞɨɜ ɭɩɪɚɜɥɟɧɢɹ 
ɩɨɝɪɚɧɢɱɧɵɦ ɫɥɨɟɦ ɫɭɳɟɫɬɜɟɧɧɨ ɨɝɪɚɧɢɱɟɧ Д1Ж. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɍɉɋ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɧɟɫɭɳɢɟ 
ɫɜɨɣɫɬɜɚ ɫɚɦɨɥɟɬɚ, ɭɥɭɱɲɢɬɶ ɟɝɨ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (ȺȾɏ) ɧɚ ɛɨɥɶɲɢɯ 
ɭɝɥɚɯ ɚɬɚɤɢ, ɩɨɜɵɫɢɬɶ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɟ ɤɚɱɟɫɬɜɨ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɪɝɚɧɨɜ 
ɭɩɪɚɜɥɟɧɢɹ. Ƚɚɡ, ɤɨɬɨɪɵɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɜ ɫɢɫɬɟɦɚɯ ɍɉɋ, ɤɚɤ 
ɩɪɚɜɢɥɨ, ɨɬɛɢɪɚɟɬɫɹ ɨɬ ɫɢɥɵ ɭɫɬɚɧɨɜɤɢ ɅȺ. Ɉɛɵɱɧɨ ɫɬɪɭɸ ɝɚɡɚ ɜɵɞɭɜɚɸɬ ɜɞɨɥɶ 
ɩɨɜɟɪɯɧɨɫɬɢ ɤɪɵɥɚ ɢɥɢ ɨɪɝɚɧɨɜ ɦɟɯɚɧɢɡɚɰɢɢ. 

ɉɪɢɦɟɧɟɧɢɟ ɫɢɫɬɟɦ ɍɉɋ ɩɨɡɜɨɥɹɟɬ ɞɨɛɢɬɶɫɹ ɩɨɜɵɲɟɧɢɹ ɦɚɧɟɜɪɟɧɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɚɦɨɥɟɬɚ ɢ ɫɨɤɪɚɬɢɬɶ ɩɨɬɪɟɛɧɭɸ ɜɡɥɟɬɧɨ-ɩɨɫɚɞɨɱɧɭɸ ɞɢɫɬɚɧɰɢɸ. ȼ 
ɪɟɡɭɥɶɬɚɬɟ ɩɨɜɵɲɚɟɬɫɹ ɬɪɚɧɫɩɨɪɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɅȺ, 
ɱɬɨ ɚɤɬɭɚɥɶɧɨ ɤɚɤ ɞɥɹ ɜɨɟɧɧɵɯ ɫɚɦɨɥɟɬɨɜ, ɬɚɤ ɢ ɞɥɹ ɝɪɚɠɞɚɧɫɤɨɣ ɚɜɢɚɰɢɢ Д2Ж. 
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ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɥɨɫɶ ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɍɉɋ, 
ɩɨɫɪɟɞɫɬɜɨɦ ɩɨɢɫɤɚ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɫɬɪɭɢ, ɜɵɞɭɜɚɟɦɨɣ ɱɟɪɟɡ ɩɥɨɫɤɭɸ ɳɟɥɶ 
ɜ ɜɟɪɯɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɪɵɥɚ ɛɟɫɤɨɧɟɱɧɨɝɨ ɪɚɡɦɚɯɚ. 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɟɞɟɧɵ ɱɢɫɥɟɧɧɵɦɢ ɦɟɬɨɞɚɦɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ ANSВS ωFБ. Ⱦɜɢɠɟɧɢɟ ɝɚɡɚ ɹɜɥɹɟɬɫɹ ɫɬɚɰɢɨɧɚɪɧɵɦ, ɬ.ɟ. ɩɚɪɚɦɟɬɪɵ 
ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ ɨɫɬɚɸɬɫɹ ɩɨɫɬɨɹɧɧɵɦɢ ɜɨ ɜɪɟɦɟɧɢ Д3Ж. ȼɟɪɢɮɢɤɚɰɢɹ ɪɟɡɭɥɶɬɚɬɨɜ 
ɪɚɫɱɟɬɚ ɩɪɨɜɨɞɢɥɚɫɶ ɩɭɬɟɦ ɫɪɚɜɧɟɧɢɹ ȺȾɏ ɩɪɨɮɢɥɹ, ɩɨɥɭɱɟɧɧɵɯ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ, ɫɨ 
ɫɩɪɚɜɨɱɧɵɦɢ ɞɚɧɧɵɦɢ Д4Ж. Ɍɚɤɠɟ ɩɪɨɜɟɞɟɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɥɢɹɧɢɟ ɪɚɡɦɟɪɨɜ 
ɪɚɫɱɟɬɧɨɣ ɨɛɥɚɫɬɢ ɢ ɤɨɥɢɱɟɫɬɜɚ ɭɡɥɨɜ ɫɟɬɤɢ ɧɚ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ. Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ 
ɩɪɢ ɫɨɡɞɚɧɢɢ ɫɟɬɤɢ ɨɬɜɟɞɟɧɨ ɦɨɞɟɥɢɪɨɜɚɧɢɸ ɩɨɝɪɚɧɢɱɧɨɝɨ ɫɥɨɹ. 

Ⱦɥɹ ɤɚɠɞɨɝɨ ɩɨɥɨɠɟɧɢɹ ɳɟɥɢ ɩɨ ɯɨɪɞɟ ɩɪɨɮɢɥɹ ɩɪɨɜɟɞɟɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ȺȾɏ 
ɞɥɹ ɩɨɫɬɨɹɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɦɩɭɥɶɫɚ ɫɬɪɭɢ ДηЖ. ȼɵɛɪɚɧɵ ɪɚɰɢɨɧɚɥɶɧɵɟ 
ɡɧɚɱɟɧɢɹ ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɧɨɫɤɚ ɩɪɨɮɢɥɹ ɞɨ ɨɫɢ ɳɟɥɢ. 

 

 
Ɋɢɫ. 1 – Ɂɚɜɢɫɢɦɨɫɬɶ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɤɚɱɟɫɬɜɚ ɨɬ ɭɝɥɚ ɚɬɚɤɢ 

 
ɇɚ ɪɢɫ. 1 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɤɚɱɟɫɬɜɚ ɨɬ ɭɝɥɚ 

ɚɬɚɤɢ ɪɚɡɥɢɱɧɵɯ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɜɟɥɢɱɢɧ ɩɨɥɨɠɟɧɢɹ ɳɟɥɢ ɜɞɨɥɶ ɯɨɪɞɵ ɤɪɵɥɚ. Ʉɚɤ 
ɦɨɠɧɨ ɡɚɦɟɬɢɬɶ ɧɚɢɛɨɥɟɟ ɜɵɝɨɞɧɵɦ ɹɜɥɹɟɬɫɹ ɪɚɫɩɨɥɨɠɟɧɢɟ ɳɟɥɢ ɧɚ ɫɟɪɟɞɢɧɟ ɯɨɪɞɵ 
ɤɪɵɥɚ, ɩɪɢ ɫɦɟɳɟɧɢɢ ɳɟɥɢ ɤ ɡɚɤɨɧɰɨɜɤɟ ɤɪɵɥɚ ɧɚɛɥɸɞɚɟɬɫɹ ɩɚɞɚɧɢɟ ɢɧɞɭɤɬɢɜɧɨɝɨ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɜɨɡɪɚɫɬɚɧɢɟ ɜɟɥɢɱɢɧɵ ɩɨɞɴёɦɧɨɣ ɫɢɥɵ, ɨɞɧɚɤɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɛɨɥɟɟ ̅0= ݔ,η ɩɚɞɚɟɬ.  

 
ȼɜɟɞɟɧɢɟ 

 ɋɭɳɟɫɬɜɭɟɬ ɞɜɟ ɡɚɞɚɱɢ ɩɨ ɭɩɪɚɜɥɟɧɢɸ ɩɨɝɪɚɧɢɱɧɵɦ ɫɥɨɟɦ, ɨɞɧɚ ɢɡ ɤɨɬɨɪɵɯ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɟɞɨɬɜɪɚɳɟɧɢɢ ɨɬɪɵɜɚ ɩɨɝɪɚɧɢɱɧɨɝɨ ɫɥɨɹ ɢɥɢ ɠɟ ɦɚɤɫɢɦɚɥɶɧɨɦ ɟɝɨ 
ɨɬɬɹɝɢɜɚɧɢɢ, ɜɬɨɪɚɹ ɡɚɞɚɱɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɟɪɟɦɟɳɟɧɢɢ ɬɨɱɤɢ ɩɟɪɟɯɨɞɚ Ʌɉɋ ɜ Ɍɉɋ ɤ 
ɯɜɨɫɬɢɤɭ ɬɟɥɚ (ɜ ɧɚɲɟɣ ɪɚɛɨɬɟ ɬɟɥɨɦ ɹɜɥɹɟɬɫɹ ɤɪɵɥɨ). 
 Ɂɚɬɹɝɢɜɚɧɢɟ ɨɬɪɵɜɚ ɉɋ ɫɩɨɫɨɛɧɚ ɭɥɭɱɲɢɬɶ ɜɡɥёɬɧɨ-ɩɨɫɚɞɨɱɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɅȺ. ɋɦɟɳɟɧɢɟ ɬɨɱɤɢ ɨɬɪɵɜɚ ɭɥɭɱɲɚɟɬ ɰɢɪɤɭɥɹɰɢɸ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɜɟɥɢɱɢɜɚɟɬ ܿ௬. 
  ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɩɪɨɰɟɫɫ ɦɚɫɫɨɜɨɝɨ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ ɢɡ ɳɟɥɢ, 
ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɜɞɨɥɶ ɤɪɵɥɚ – ɬɚɤɨɟ ɹɜɥɟɧɢɟ ɧɚɡɵɜɚɟɬɫɹ ɫɞɭɜ ɉɋ. 
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 ɂɫɫɥɟɞɭɟɬɫɹ ɹɜɥɟɧɢɟ ɧɚ ɩɪɹɦɨɭɝɨɥɶɧɨɦ ɤɪɵɥɟ ɛɟɫɤɨɧɟɱɧɨɝɨ ɪɚɡɦɚɯɚ (ɛɟɡ ɭɱɟɬɚ 
ɩɟɪɟɬɟɤɚɧɢɣ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɡɚɤɨɧɰɨɜɤɢ ɤɪɵɥɚ), ɢɫɩɨɥɶɡɭɟɦɵɣ ɩɪɨɮɢɥɶ – NACA 0012. 
 Ɇɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ  
 Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɢɦɟɧɹɥɫɹ ɩɚɤɟɬ Ansys CFD, ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ, 
ɤɨɬɨɪɵɦ ɩɪɨɢɫɯɨɞɢɬ ɨɛɬɟɤɚɧɢɟ ɤɪɵɥɚ �∞ = ͸Ͳ ˏ̝,⁡Re=͵,ͻ ∙ ͳͲ଺. Ɇɨɞɟɥɶ ɫɟɬɤɢ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.  
 

 
1 – Ɉɛɥɚɫɬɶ ɧɟɜɨɡɦɭɳёɧɧɨɝɨ ɩɨɬɨɤɚ 

2- ɉɟɪɜɚɹ ɨɛɥɚɫɬɶ ɢɡɦɟɥɶɱɟɧɢɹ 
3 – ȼɬɨɪɚɹ ɨɛɥɚɫɬɶ ɢɡɦɟɥɶɱɟɧɢɹ 

4 – Inflation 
 

Ɋɢɫ. 1 – ɋɟɬɤɚ  
 

 ɋ ɰɟɥɶɸ ɫɪɚɜɧɟɧɢɹ ɩɪɨɜɟɪɤɢ ɩɪɚɜɢɥɶɧɨɫɬɢ ɩɨɫɬɪɨɟɧɢɹ ɦɨɞɟɥɢ ɤɪɵɥɚ, ɚ ɬɚɤɠɟ 
ɜɵɛɨɪɚ ɬɭɪɛɭɥɟɧɬɧɨɣ ɦɨɞɟɥɢ, ɤɚɱɟɫɬɜɚ ɩɨɫɬɪɨɟɧɢɹ ɫɟɬɤɢ ɫɪɚɜɧɢɦ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ 
ɫ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɨɮɢɥɹ, ɢɡɥɨɠɟɧɧɵɦɢ ɜ ɚɬɥɚɫɟ 
ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɩɪɨɮɢɥɟɣ Д1Ж.  
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Ɋɢɫ. 3 – ɋɪɚɜɧɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɐȺȽɂ ɢ ɪɚɫɱɟɬɨɜ Ansys 

 ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɫɢɫɬɟɦɵ ɍɉɋ (ɭɩɪɚɜɥɟɧɢɹ ɩɨɝɪɚɧɢɱɧɵɦ ɫɥɨɟɦ) ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɢɦɩɭɥɶɫɚ ɜɵɞɭɜɚɟɦɨɣ ɫɬɪɭɢ ɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Д2Ж: ܿఓ = ఘ�௩మ௤∞ௌబ. ρ − ˒ˎˑ˕ːˑ˔˕˟⁡˅ˑˊˇ˖х˃; q∞ − ˔ˍˑ˓ˑ˔˕ːˑˌ⁡ː˃˒ˑ˓; A − ˒ˎˑщ˃ˇ˟⁡щˈˎˋ; v − ˔˓ˈˇːˢˢ⁡˒ˑ⁡˔ˈчˈːˋˡ⁡щˈˎˋ⁡˔ˍˑ˓ˑ˔˕˟⁡˅˞ˇ˖˅˃ˈˏˑˆˑ⁡˅ˑˊˇ˖х˃; S଴ − ˒ˎˑщ˃ˇ˟⁡ˍ˓˞ˎ˃, ˑ˄˔ˎ˖ˉˋ˅˃ˈˏ˃ˢ⁡˔ˋ˔˕ˈˏˑˌ⁡УПС; 
Ɂɧɚɱɟɧɢɹ ɢɦɩɭɥɶɫɚ ɜɵɞɭɜɚɟɦɨɣ ɫɬɪɭɢ ɜ ɞɚɧɧɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɛɵɥɢ ɬɚɤɨɜɵ: 

 ܿఓ = { ͲͲ,Ͳ͵Ͳ,Ͳ͸Ͳ,Ͳͻ. 

 
 ɨɛɪɚɛɨɬɤɚ ɪɟɡɭɥɶɬɚɬɨɜ 
 
 ɇɚ ɪɢɫɭɧɤɟ 4 ɩɨɤɚɡɚɧɵ ɩɨɥɹ ɫɤɨɪɨɫɬɟɣ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɜɵɞɭɜɚ 
ɫɬɪɭɢ. 

                    
                                               ɚ)                                                                       ɛ) 
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ɜ) 

ɚ) ܿఓ = Ͳ,Ͳ͵;⁡ɛ) ܿఓ = Ͳ,Ͳ͸;⁡ɜ) ܿఓ = Ͳ,Ͳͻ; 
Ɋɢɫ. 4. ɉɨɥɹ ɫɤɨɪɨɫɬɟɣ ɩɪɢ ɪɚɡɥɢɱɧɨɦ ɤɨɷɮɮɢɰɢɟɧɬɟ ɜɵɞɭɜɚ ɫɬɪɭɢ 

 
Ɋɢɫ. η. Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɨɞɴɟɦɧɨɣ ɫɢɥɵ ɨɬ ɭɝɥɚ ɚɬɚɤɢ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɹɯ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɵɞɭɜɚ ɫɬɪɭɢ 

 
Ɋɢɫ. θ. Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɤɚɱɟɫɬɜɚ ɨɬ ɭɝɥɚ ɚɬɚɤɢ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɹɯ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɵɞɭɜɚ ɫɬɪɭɢ 
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Ɋɢɫ. 7. Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɨɞɴɟɦɧɨɣ ɫɢɥɵ ɨɬ ɭɝɥɚ ɚɬɚɤɢ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɹɯ 

ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɟɥɢɱɢɧɵ ɪɚɫɩɨɥɨɠɟɧɢɹ ɳɟɥɢ 

 
Ɋɢɫ. 8. Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɤɚɱɟɫɬɜɚ ɨɬ ɭɝɥɚ ɚɬɚɤɢ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɹɯ 

ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɟɥɢɱɢɧɵ ɪɚɫɩɨɥɨɠɟɧɢɹ ɳɟɥɢ 
 

 ȼɵɜɨɞɵ 
 ȼ ɩɪɨɰɟɫɫɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɨ ɜɵɹɜɥɟɧɨ ɜɥɢɹɧɢɟ ɜɟɥɢɱɢɧɵ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɜɵɞɭɜɚ ɩɥɨɫɤɨɣ ɫɬɪɭɢ ɧɚ ȺȾɏ ɩɪɨɮɢɥɹ NACA 0012. ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɜɨɡɪɚɫɬɚɟɬ ɩɪɨɮɢɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɨɞɧɚɤɨ, ɡɧɚɱɢɬɟɥɶɧɨ ɩɚɞɚɟɬ 
ɢɧɞɭɤɬɢɜɧɨɟ, ɚ ɬɚɤɠɟ ɜɨɡɪɚɫɬɚɟɬ ɜɟɥɢɱɢɧɚ ɩɨɞɴɟɦɧɨɣ ɫɢɥɵ, ɱɬɨ ɩɨɥɨɠɢɬɟɥɶɧɨ 
ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɟ ɤɚɱɟɫɬɜɨ – ɭɝɥɵ ɜɵɲɟ 4 ɝɪɚɞɭɫɨɜ ɹɜɥɹɸɬɫɹ 
ɪɚɰɢɨɧɚɥɶɧɵɦɢ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɫɢɫɬɟɦɵ ɍɉɋ. 
 ɉɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɜɞɨɥɶ ɯɨɪɞɵ ɩɪɨɮɢɥɹ ɳɟɥɢ ɧɚɛɥɸɞɚɟɬɫɹ ɬɚɤɠɟ ɪɨɫɬ 
ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɤɚɱɟɫɬɜɚ ɞɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɧɚ ɫɟɪɟɞɢɧɟ ɩɪɨɮɢɥɹ, ɚ ɞɚɥɟɟ ɫ 
ɭɜɟɥɢɱɟɧɢɟɦ ̅ݔ ː˃˄ˎˡˇ˃ˈ˕˔ˢ ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ ɩɚɞɟɧɢɟ ɤɚɱɟɫɬɜɚ.  
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 ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 
 
1. Ʉɨɪɧɢɥɨɜ ȼ. ɂ. ɋɬɚɰɢɨɧɚɪɧɵɣ ɜɞɭɜ / ɨɬɫɨɫ ɜɨɡɞɭɯɚ ɜ ɬɭɪɛɭɥɟɧɬɧɵɣ ɩɨɝɪɚɧɢɱɧɵɣ 

ɫɥɨɣ ɫɢɦɦɟɬɪɢɱɧɨɝɨ ɤɪɵɥɨɜɨɝɨ ɩɪɨɮɢɥɹ // ɋɢɛɢɪɫɤɢɣ ɮɢɡɢɱɟɫɤɢɣ ɠɭɪɧɚɥ. 2018. 
Ɍ. 13, № 1. ɋ. 33–44. 

2. ɉɟɬɪɨɜ Ⱥ.ȼ. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɭɜɟɥɢɱɟɧɢɹ ɩɨɞɴɟɦɧɨɣ ɫɢɥɵ ɤɪɵɥɚ. – Ɇ.:   
ɎɂɁɆȺɌɅɂɌ, 2011 – 404 ɫ. – ISBN 978-5-9221-1343-4 

3. Ⱥɮɚɧɚɫɶɟɜ, ɘ. Ɉ. Ƚɢɞɪɨɝɚɡɨɦɟɯɚɧɢɤɚ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / ɘ. Ɉ. Ⱥɮɚɧɚɫɶɟɜ, ɇ. ȼ. 
Ɍɢɭɧɨɜɚ; ɩɨɞ ɪɟɞɚɤɰɢɟɣ ɉ. Ɍ. ɉɟɬɪɢɤɚ. — Ʉɟɦɟɪɨɜɨ: ɢɦɟɧɢ Ɍ.Ɏ. Ƚɨɪɛɚɱɟɜɚ, 2009. 
— 133 ɫ. — ISBN 978-5-89070-705-5. — Ɍɟɤɫɬ: ɷɥɟɤɬɪɨɧɧɵɣ // Ʌɚɧɶ : ɷɥɟɤɬɪɨɧɧɨ-
ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ. — URL: СЭЭЩs://О.ХКЧЛШШФ.МШЦ/ЛШШФ/θθη0 (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ: 
03.01.2021).  

4. Ʉɪɚɜɟɰ Ⱥ.ɋ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɜɢɚɰɢɨɧɧɵɯ ɩɪɨɮɢɥɟɣ. – Ɇ.: Ɉɛɨɪɨɧɢɡɞɚɬ, 1939 – 213 
ɫ. 

5. ɋɭɞɚɤɨɜ ȼ.Ƚ. ɑɢɫɥɟɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɮɢɡɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɢ, 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɢ ɭɩɪɚɜɥɟɧɢɹ ɜ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɦ ɩɨɝɪɚɧɢɱɧɨɦ ɫɥɨɟ ДɌɟɤɫɬЖ: ɞɢɫɫ. 
ɞɨɤɬɨɪɚ ɮɢɡɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɧɚɭɤ  / ɋɭɞɚɤɨɜ ȼɢɬɚɥɢɣ Ƚɟɨɪɝɢɟɜɢɱ. – Ɇ., 
2017. – 299 ɫ. – 532.526:533.6.011.5. 
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Abstract  
The work is devoted to the characteristics and analytics of the description of the 

multifactor effect on the motivation of encouraging incentives, taking into account the 
psychotypes of corporate personnel and the financial limitation on the resources of the 
compensation package, which will allow to supplement the toolkit of the motivation 
management in the modern theory of the organization's management. 

 
Ⱥɧɧɨɬɚɰɢɹ  
Ɋɚɛɨɬɚ ɩɨɫɜɹɳɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɢ ɚɧɚɥɢɬɢɤɟ ɨɩɢɫɚɧɢɹ ɦɧɨɝɨɮɚɤɬɨɪɧɨɝɨ 

ɜɥɢɹɧɢɹ ɧɚ ɦɨɬɢɜɚɰɢɸ ɩɨɨɳɪɢɬɟɥɶɧɵɯ ɫɬɢɦɭɥɨɜ ɫ ɭɱɟɬɨɦ ɩɫɢɯɨɬɢɩɨɜ ɤɨɪɩɨɪɚɬɢɜɧɨɝɨ 
ɩɟɪɫɨɧɚɥɚ ɢ ɮɢɧɚɧɫɨɜɵɦ ɨɝɪɚɧɢɱɟɧɢɟɦ ɧɚ ɪɟɫɭɪɫɵ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ, ɱɬɨ 
ɩɨɡɜɨɥɢɬ ɞɨɩɨɥɧɢɬɶ ɢɧɫɬɪɭɦɟɧɬɚɪɢɣ ɭɩɪɚɜɥɟɧɢɹ ɦɨɬɢɜɚɰɢɟɣ ɜ ɫɨɜɪɟɦɟɧɧɨɣ ɬɟɨɪɢɢ 
ɭɩɪɚɜɥɟɧɢɹ ɨɪɝɚɧɢɡɚɰɢɟɣ.  

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɩɟɪɫɨɧɚɥ, ɫɬɢɦɭɥ, ɩɫɢɯɨɬɢɩ, ɜɚɥɟɧɬɧɨɫɬɶ, ɫɢɥɚ ɦɨɬɢɜɚɰɢɢ.  
 

ȼɜɟɞɟɧɢɟ   
ɉɟɪɫɨɧɚɥ ɨɪɝɚɧɢɡɚɰɢɢ – ɝɥɚɜɧɵɣ ɫɭɛɴɟɤɬ ɜɫɟɯ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ, ɢɝɪɚɸɳɢɣ 

ɤɥɸɱɟɜɭɸ ɪɨɥɶ ɜ ɞɨɫɬɢɠɟɧɢɢ ɭɫɩɟɯɚ ɜ ɭɫɥɨɜɢɹɯ ɪɵɧɨɱɧɨɣ ɷɤɨɧɨɦɢɤɢ.  
Ɉɱɟɧɶ ɱɚɫɬɨ ɪɭɤɨɜɨɞɢɬɟɥɶ, ɱɬɨɛɵ ɩɨɜɵɫɢɬɶ ɬɪɭɞɨɜɭɸ ɞɢɫɰɢɩɥɢɧɭ ɢ ɨɬɞɚɱɭ 

ɫɨɬɪɭɞɧɢɤɨɜ ɧɚɱɢɧɚɟɬ ɦɚɧɢɩɭɥɢɪɨɜɚɬɶ ɞɜɭɦɹ ɪɵɱɚɝɚɦɢ: ɢɡɦɟɧɟɧɢɟ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɢ 
ɭɜɨɥɶɧɟɧɢɟ «ɩɪɨɛɥɟɦɧɵɯ» ɫɨɬɪɭɞɧɢɤɨɜ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɧɚɣɦɨɦ ɧɨɜɵɯ. Ɉɞɧɚɤɨ 
ɷɮɮɟɤɬɢɜɧɵɟ ɬɪɭɞɨɜɵɟ ɞɟɣɫɬɜɢɹ ɧɟ ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ ɧɚ ɩɭɫɬɨɦ ɦɟɫɬɟ, ɪɚɛɨɬɧɢɤɢ 
ɧɟ ɝɨɬɨɜɵ ɬɪɭɞɢɬɶɫɹ ɛɟɡ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɩɨɛɭɠɞɟɧɢɹ. ȼ ɷɬɨɣ ɫɜɹɡɢ ɞɥɹ ɩɥɨɞɨɬɜɨɪɧɨɣ 
ɪɚɛɨɬɵ ɩɟɪɫɨɧɚɥɚ ɜ ɨɪɝɚɧɢɡɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɭɩɪɚɜɥɟɧɢɟ ɦɨɬɢɜɚɰɢɟɣ, 
ɤɨɬɨɪɨɟ ɨɩɢɪɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɹɳɢɟ ɩɪɚɜɢɥɚ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɨɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 
ɫɢɫɬɟɦɟ, ɫɬɪɭɤɬɭɪɟ ɢ ɨɪɝɚɧɢɡɚɰɢɢ ɭɩɪɚɜɥɟɧɢɹ.  

ɍɩɪɚɜɥɟɧɢɟ ɦɨɬɢɜɚɰɢɟɣ ɩɟɪɫɨɧɚɥɚ ɷɬɨ ɩɪɨɰɟɫɫ ɧɟ ɢɡ ɥɟɝɤɢɯ, ɧɨ ɢɦɟɧɧɨ 
ɫɢɫɬɟɦɧɵɣ ɢ ɩɪɨɞɭɦɚɧɧɵɣ ɩɨɞɯɨɞ ɨɛɟɫɩɟɱɢɬ ɚɤɬɢɜɢɡɚɰɢɸ ɦɨɬɢɜɨɜ ɫɨɬɪɭɞɧɢɤɨɜ ɢ 
ɫɨɡɞɚɧɢɹ ɫɬɢɦɭɥɨɜ ɞɥɹ ɩɨɛɭɠɞɟɧɢɹ ɢɯ ɤ ɩɪɨɞɭɤɬɢɜɧɨɦɭ ɬɪɭɞɭ ɜ ɨɪɝɚɧɢɡɚɰɢɢ ɢ, ɤɚɤ 
ɫɥɟɞɫɬɜɢɟ ɨɛɟɫɩɟɱɟɧɢɟ ɨɩɬɢɦɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɫɭɪɫɨɜ, ɦɨɛɢɥɢɡɚɰɢɢ 
ɢɦɟɸɳɟɝɨɫɹ ɤɚɞɪɨɜɨɝɨ ɩɨɬɟɧɰɢɚɥɚ.  

ɋɬɪɟɦɢɬɟɥɶɧɨɟ ɪɚɡɜɢɬɢɟ ɰɢɜɢɥɢɡɚɰɢɢ ɜɵɧɭɠɞɚɟɬ ɨɪɝɚɧɢɡɚɰɢɢ ɩɨɫɬɨɹɧɧɨ ɢɫɤɚɬɶ 
ɧɨɜɵɟ ɩɨɞɯɨɞɵ ɤ ɦɨɬɢɜɚɰɢɢ ɩɟɪɫɨɧɚɥɚ. ɉɪɨɢɫɯɨɞɢɬ ɩɨɫɬɨɹɧɧɨɟ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɧɨɜɵɯ 
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ɩɨɬɪɟɛɧɨɫɬɟɣ ɢ ɡɧɚɱɢɬɟɥɶɧɚɹ ɦɨɞɢɮɢɤɚɰɢɹ ɫɭɳɟɫɬɜɭɸɳɢɯ, ɦɟɧɹɸɬɫɹ ɰɟɧɧɨɫɬɢ, 
ɪɚɫɩɨɥɨɠɟɧɢɹ, ɭɫɥɨɜɢɹ ɠɢɡɧɢ ɥɸɞɟɣ, ɚ ɷɬɨ ɡɧɚɱɢɬ, ɱɬɨ ɩɪɢɦɟɧɹɟɦɵɟ ɫɢɫɬɟɦɵ 
ɦɨɬɢɜɚɰɢɢ ɢ ɫɬɢɦɭɥɢɪɨɜɚɧɢɹ ɩɟɪɟɫɬɚɸɬ ɷɮɮɟɤɬɢɜɧɨ ɜɨɡɞɟɣɫɬɜɨɜɚɬɶ ɧɚ ɩɨɜɟɞɟɧɢɟ 
ɪɚɛɨɬɧɢɤɨɜ. ɋɨɜɪɟɦɟɧɧɵɟ ɭɫɥɨɜɢɹ ɬɪɟɛɭɟɬ ɩɨɫɬɨɹɧɧɨɝɨ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɢ 
ɪɚɫɲɢɪɟɧɢɹ ɫɭɳɟɫɬɜɭɸɳɢɯ ɜɢɞɨɜ ɢ ɩɨɞɯɨɞɨɜ ɤ ɭɩɪɚɜɥɟɧɢɸ ɦɨɬɢɜɚɰɢɟɣ ɫ ɭɱɟɬɨɦ, ɤɚɤ 
ɩɫɢɯɨɬɢɩɨɜ ɤɨɪɩɨɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ, ɩɨɫɬɨɹɧɧɨ ɢɡɦɟɧɹɸɳɟɣɫɹ ɫɬɪɭɤɬɭɪɵ ɟɝɨ 
ɩɨɬɪɟɛɧɨɫɬɟɣ ɩɟɪɫɨɧɚɥɚ, ɬɚɤ ɢ ɮɢɧɚɧɫɨɜɵɯ ɨɝɪɚɧɢɱɟɧɢɣ ɧɚ ɢɧɜɟɫɬɢɪɨɜɚɧɢɟ ɜ 
ɫɨɫɬɚɜɥɹɸɳɢɟ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ, ɨɛɭɫɥɨɜɥɟɧɧɵɯ ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ ɢ ɢɧɵɦɢ 
ɞɟɫɬɪɭɤɬɢɜɧɵɦɢ ɤɪɢɡɢɫɧɵɦɢ ɹɜɥɟɧɢɹɦɢ. Ɉɫɨɛɟɧɧɨ ɚɤɬɭɚɥɶɧɵɦ ɷɬɨɬ ɩɨɢɫɤ ɫɬɚɧɨɜɢɬɫɹ 
ɜ ɭɫɥɨɜɢɹɯ ɫɧɢɠɟɧɢɹ ɦɨɛɢɥɶɧɨɫɬɢ ɝɪɚɠɞɚɧ ɜ ɨɬɜɟɬ ɧɚ ɜɜɟɞɟɧɢɟ ɪɟɠɢɦɚ ɧɚɰɢɨɧɚɥɶɧɨɣ 
ɫɚɦɨɢɡɨɥɹɰɢɢ ɜ ɩɟɪɢɨɞ ɩɚɧɞɟɦɢɢ ɤɨɪɨɧɚɜɢɪɭɫɧɨɣ ɢɧɮɟɤɰɢɢ ωOVID-19, ɚ ɬɚɤɠɟ 
ɜɨɡɪɚɫɬɚɧɢɹ ɫɬɪɟɫɫɚ ɢ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɛɭɞɭɳɟɝɨ, ɧɭɠɧɨ ɩɨɧɢɦɚɬɶ, ɱɬɨ ɩɟɪɫɨɧɚɥ – 
ɷɬɨ ɨɞɢɧ ɢɡ ɝɥɚɜɧɵɯ ɮɚɤɬɨɪɨɜ ɭɫɩɟɯɚ ɤɨɦɩɚɧɢɢ.  

ȼ ɷɬɨɣ ɫɜɹɡɢ ɨɛɹɡɚɧ ɜɵɩɨɥɧɹɬɫɹ ɪɚɜɧɨɡɧɚɱɧɵɣ ɨɛɦɟɧ ɦɟɠɞɭ ɨɪɝɚɧɢɡɚɰɢɟɣ ɢ ɟɟ 
ɫɨɬɪɭɞɧɢɤɚɦɢ ɢ ɩɪɢ ɷɬɨɦ, ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɞɨɥɠɧɚ ɛɵɬɶ ɥɨɹɥɶɧɨɫɬɶ ɫɨɬɪɭɞɧɢɤɨɜ, 
ɤɨɬɨɪɚɹ ɫɩɨɫɨɛɫɬɜɭɟɬ ɞɨɫɬɢɠɟɧɢɸ ɫɬɪɚɬɟɝɢɱɟɫɤɢɯ ɰɟɥɟɣ ɤɨɦɩɚɧɢɢ, ɚ ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ 
– ɭɞɨɜɥɟɬɜɨɪɟɧɢɟ ɦɚɬɟɪɢɚɥɶɧɵɯ ɢ ɦɨɪɚɥɶɧɵɯ ɩɨɬɪɟɛɧɨɫɬɟɣ ɫɨɬɪɭɞɧɢɤɨɜ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɤɨɦɩɚɧɢɟɣ ɤɨɦɩɥɟɤɫɧɨɣ ɫɢɫɬɟɦɵ ɦɨɬɢɜɚɰɢɢ ɩɟɪɫɨɧɚɥɚ, ɩɨɬɟɧɰɢɚɥ 
ɤɨɬɨɪɨɣ ɨɝɪɚɧɢɱɟɧ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɨɤɪɚɳɟɧɢɹ ɛɸɞɠɟɬɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ. ɉɨɷɬɨɦɭ ɩɪɢ 
ɭɩɪɚɜɥɟɧɢɢ ɩɟɪɫɨɧɚɥɨɦ ɦɨɬɢɜɚɰɢɹ ɞɨɥɠɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ ɩɪɨɰɟɫɫ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɷɮɮɟɤɬɢɜɧɵɯ ɩɨɥɢɬɢɤ ɟɝɨ ɦɨɬɢɜɚɰɢɢ ɜ ɭɫɥɨɜɢɹɯ ɮɢɫɤɚɥɶɧɨɝɨ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɟɫɭɪɫɚ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ.  

 
Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ 
Ɇɨɬɢɜɚɰɢɨɧɧɨɟ ɹɞɪɨ ɤɨɪɩɨɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɢ ɮɚɤɬɨɪɵ, ɩɨɞ 

ɜɨɡɞɟɣɫɬɜɢɟɦ ɤɨɬɨɪɵɯ ɨɧɨ ɮɨɪɦɢɪɭɟɬɫɹ 
ɉɨɧɹɬɢɟ «ɦɨɬɢɜɚɰɢɨɧɧɨɟ ɹɞɪɨ» ɩɟɪɜɵɦ ɪɚɫɤɪɵɥ ɢ ɫɬɚɥ ɢɡɭɱɚɬɶ ɚɦɟɪɢɤɚɧɫɤɢɣ 

ɩɫɢɯɨɥɨɝ Ⱦɠ. Ʉɟɥɥɢ Д1, c. 38ηЖ. ȼ ɟɝɨ ɬɪɚɤɬɨɜɤɟ ɦɨɬɢɜɚɰɢɨɧɧɨɟ ɹɞɪɨ ɥɢɱɧɨɫɬɢ – ɷɬɨ 
ɫɨɜɨɤɭɩɧɨɫɬɶ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɩɨɬɪɟɛɧɨɫɬɟɣ ɢ ɰɟɧɧɨɫɬɟɣ, ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɯ ɞɥɹ 
ɱɟɥɨɜɟɤɚ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɫɥɭɠɢɬɶ ɦɨɬɢɜɚɦɢ ɤ ɞɟɣɫɬɜɢɸ ɢ 
ɩɨɛɭɠɞɟɧɢɟɦ ɤ ɚɤɬɢɜɧɨɫɬɢ.  

ȼ ɨɬɧɨɲɟɧɢɢ ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ ɹɞɪɚ ɩɟɪɫɨɧɚɥɚ ɨɪɝɚɧɢɡɚɰɢɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɟɝɨ 
ɩɪɢɡɧɚɤɢ ɜɤɥɸɱɚɸɬ, ɤɚɤ ɨɬɞɟɥɶɧɵɟ ɩɪɢɡɧɚɤɢ ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ ɹɞɪɚ ɥɢɱɧɨɫɬɢ, ɬɚɤ ɢ ɪɹɞ 
ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ. ɋ ɭɱɟɬɨɦ ɷɬɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɤ ɩɪɢɡɧɚɤɚɦ ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ 
ɹɞɪɚ ɩɟɪɫɨɧɚɥɚ ɨɪɝɚɧɢɡɚɰɢɢ ɨɬɧɨɫɹɬɫɹ Д2, c. 101, 102Ж: ɧɚɥɢɱɢɟ ɧɟɫɤɨɥɶɤɢɯ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɱɟɥɨɜɟɤɚ ɜ ɩɪɨɰɟɫɫɟ ɬɪɭɞɚ ɦɨɬɢɜɨɜ; ɧɚɥɢɱɢɟ ɫɬɢɦɭɥɨɜ, 
ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɪɟɫɭɪɫɚɦ, ɧɚɯɨɞɹɳɢɦɫɹ ɜ ɪɚɫɩɨɪɹɠɟɧɢɢ ɫɢɫɬɟɦɵ 
ɭɩɪɚɜɥɟɧɢɹ; ɧɚɥɢɱɢɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɭɫɬɨɣɱɢɜɨɣ ɩɪɢɱɢɧɧɨ-ɫɥɟɞɫɬɜɟɧɧɨɣ ɫɜɹɡɢ 
ɦɟɠɞɭ ɫɬɢɦɭɥɚɦɢ ɢ ɦɨɬɢɜɚɦɢ; ɭɫɬɨɣɱɢɜɨɫɬɶ ɦɨɬɢɜɚɰɢɨɧɧɵɯ ɤɨɦɩɥɟɤɫɨɜ; ɫɩɨɫɨɛɧɨɫɬɶ 
ɤɨɦɩɥɟɤɫɨɜ ɤ ɦɨɞɟɪɧɢɡɚɰɢɢ ɧɚ ɨɫɧɨɜɟ ɫɦɟɧɵ ɩɪɢɨɪɢɬɟɬɧɵɯ ɫɬɢɦɭɥɨɜ ɢ ɦɨɬɢɜɨɜ; 
ɫɩɨɫɨɛɧɨɫɬɶ ɤ ɚɜɬɨɧɨɦɧɨɦɭ ɫɧɹɬɢɸ ɩɪɨɬɢɜɨɪɟɱɢɣ ɦɟɠɞɭ ɦɨɬɢɜɚɦɢ, ɚ ɬɚɤɠɟ ɦɟɠɞɭ 
ɦɨɬɢɜɚɦɢ ɢ ɫɬɢɦɭɥɚɦɢ. 

ɋɨɜɨɤɭɩɧɨɫɬɶ ɷɬɢɯ ɩɪɢɡɧɚɤɨɜ ɨɩɪɟɞɟɥɹɟɬ ɦɨɬɢɜɚɰɢɨɧɧɨɟ ɹɞɪɨ ɩɟɪɫɨɧɚɥɚ 
ɨɪɝɚɧɢɡɚɰɢɢ, ɤɚɤ ɝɚɪɦɨɧɢɱɧɨɟ ɫɨɱɟɬɚɧɢɟ ɦɨɬɢɜɨɜ ɩɟɪɫɨɧɚɥɚ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɫɬɢɦɭɥɨɜ, 
ɤɨɬɨɪɵɟ ɢɦɟɸɬɫɹ ɜ ɚɪɫɟɧɚɥɟ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɫɩɨɫɨɛɧɵ ɭɩɪɚɜɥɹɬɶ ɞɟɣɫɬɜɢɹɦɢ 
ɪɚɛɨɬɧɢɤɨɜ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɟɣ ɢ ɡɚɞɚɱ ɨɪɝɚɧɢɡɚɰɢɢ, ɮɨɪɦɢɪɭɟɦɨɟ ɩɨɞ 
ɜɨɡɞɟɣɫɬɜɢɟɦ ɰɟɥɨɝɨ ɤɨɦɩɥɟɤɫɚ ɜɧɟɲɧɢɯ ɢ ɜɧɭɬɪɟɧɧɢɯ ɮɚɤɬɨɪɨɜ.  

ȼɧɭɬɪɟɧɧɢɟ ɮɚɤɬɨɪɵ ɡɚɥɨɠɟɧɵ ɜ ɱɟɥɨɜɟɤɟ, ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɧɟ ɜ ɫɨɫɬɨɹɧɢɢ ɢɯ 
ɦɟɧɹɬɶ ɢɥɢ ɜɥɢɹɬɶ ɧɚ ɧɢɯ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬɫɹ: ɥɢɱɧɨɫɬɶ ɱɟɥɨɜɟɤɚ, ɟɝɨ ɝɟɧɞɟɪɧɚɹ 
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ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ, ɜɨɡɪɚɫɬ, ɭɛɟɠɞɟɧɢɹ, ɰɟɧɧɨɫɬɢ, ɯɚɪɚɤɬɟɪ, ɢɧɬɟɪɟɫɵ, ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɟ 
ɨɫɨɛɟɧɧɨɫɬɢ, ɬɟɦɩɟɪɚɦɟɧɬ, ɨɛɪɚɡɨɜɚɧɢɟ, ɜɨɫɩɢɬɚɧɢɟ, ɫɨɰɢɚɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ, 
ɦɚɬɟɪɢɚɥɶɧɨɟ ɛɥɚɝɨɫɨɫɬɨɹɧɢɟ. ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɮɚɤɬɨɪɵ ɦɨɠɧɨ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɧɚ 
ɷɬɚɩɟ ɧɚɣɦɚ ɩɟɪɫɨɧɚɥɚ, ɩɪɨɜɨɞɹ ɬɳɚɬɟɥɶɧɭɸ ɩɪɨɰɟɞɭɪɭ ɨɬɛɨɪɚ, ɤɨɝɞɚ ɟɫɬɶ 
ɜɨɡɦɨɠɧɨɫɬɶ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɢɫɬɨɜ ɢ ɫɩɟɰɢɚɥɶɧɵɯ ɦɟɬɨɞɢɤ ɩɨɞɛɢɪɚɬɶ ɪɚɛɨɬɧɢɤɚ, 
ɦɚɤɫɢɦɚɥɶɧɨ ɩɨɞɯɨɞɹɳɟɝɨ ɞɥɹ ɜɚɤɚɧɬɧɨɣ ɞɨɥɠɧɨɫɬɢ. 

ȼɧɟɲɧɢɟ ɮɚɤɬɨɪɵ, ɤɨɬɨɪɵɟ ɜɥɢɹɸɬ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ ɹɞɪɚ 
ɩɟɪɫɨɧɚɥɚ, ɮɨɪɦɢɪɭɸɬɫɹ ɜ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɩɪɢɡɜɚɧɵ ɩɨɜɥɢɹɬɶ ɧɚ ɢɦɟɸɳɢɟɫɹ 
ɩɨɬɪɟɛɧɨɫɬɢ ɢ ɧɨɪɦɵ ɩɨɜɟɞɟɧɢɹ ɪɚɛɨɬɧɢɤɨɜ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬɫɹ: 

 ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɨɪɝɚɧɢɡɚɰɢɟɣ ɜɨɡɦɨɠɧɨɫɬɟɣ ɞɥɹ ɪɚɡɜɢɬɢɹ ɩɟɪɫɨɧɚɥɚ, 
ɬɜɨɪɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ ɤ ɬɪɭɞɭ, ɱɬɨ ɮɨɪɦɢɪɭɟɬ ɫɚɦɨ ɦɨɬɢɜɚɰɢɸ ɢ ɠɟɥɚɧɢɟ ɷɮɮɟɤɬɢɜɧɨ 
ɜɵɩɨɥɧɹɬɶ ɪɚɛɨɬɭ; 

 ɭɫɥɨɜɢɹ ɬɪɭɞɚ, ɱɬɨ ɩɨɞɪɚɡɭɦɟɜɚɟɬ: ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɫɥɨɠɧɨɫɬɶ ɬɪɭɞɚ, ɬɨ 
ɟɫɬɶ ɪɚɡɧɨɨɛɪɚɡɢɟ ɬɪɭɞɨɜɵɯ ɨɩɟɪɚɰɢɣ, ɢɫɤɥɸɱɚɸɳɟɟ ɦɨɧɨɬɨɧɧɨɫɬɶ ɬɪɭɞɚ, 
ɛɟɡɨɩɚɫɧɨɫɬɶ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ, ɫɬɟɩɟɧɶ ɫɜɨɛɨɞɵ ɬɪɭɞɚ, ɷɪɝɨɧɨɦɢɱɟɫɤɢɟ, ɷɫɬɟɬɢɱɟɫɤɢɟ, 
ɫɨɰɢɚɥɶɧɨ-ɩɫɢɯɚ-ɥɨɝɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ, ɩɪɟɫɬɢɠɧɨɫɬɶ ɪɚɛɨɱɟɝɨ 
ɦɟɫɬɚ; 

 ɰɟɥɟɜɵɟ ɭɫɬɚɧɨɜɤɢ, ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɟ ɜ ɫɢɫɬɟɦɟ ɭɩɪɚɜɥɟɧɢɹ ɩɟɪɫɨɧɚɥɨɦ 
ɨɪɝɚɧɢɡɚɰɢɢ, ɤ ɤɨɬɨɪɵɦ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɫɨɬɪɭɞɧɢɱɟɫɤɢɣ ɫɬɢɥɶ ɪɭɤɨɜɨɞɫɬɜɚ, 
ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɤɨɧɮɥɢɤɬɧɵɯ ɫɢɬɭɚɰɢɣ, ɞɨɥɝɨɜɪɟɦɟɧɧɵɟ ɬɪɭɞɨɜɵɟ ɨɬɧɨɲɟɧɢɹ ɫ 
ɪɚɛɨɬɧɢɤɚɦɢ, ɨɤɚɡɚɧɢɟ ɩɨɦɨɳɢ ɪɚɛɨɬɧɢɤɚɦ ɜ ɪɚɡɥɢɱɧɵɯ ɫɢɬɭɚɰɢɹɯ, 
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɪɚɛɨɱɢɯ ɦɟɫɬ ɢ ɬ.ɞ. 

ȼɫɟ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɮɚɤɬɨɪɵ ɜɵɡɵɜɚɸɬ ɩɨɥɨɠɢɬɟɥɶɧɭɸ ɦɨɬɢɜɚɰɢɸ ɢ, 
ɟɫɬɟɫɬɜɟɧɧɨ, ɫɩɨɫɨɛɫɬɜɭɸɬ ɮɨɪɦɢɪɨɜɚɧɢɸ ɭɫɬɨɣɱɢɜɨɝɨ ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ ɹɞɪɚ, ɧɨ ɞɚɠɟ 
ɞɨɫɬɢɝɧɭɜ ɷɬɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫɥɟɞɭɟɬ ɢɦɟɬɶ ɜ ɜɢɞɭ, ɱɬɨ ɜ ɩɪɨɰɟɫɫɟ ɬɪɭɞɚ ɩɟɪɫɨɧɚɥ 
ɨɪɝɚɧɢɡɚɰɢɢ ɧɚɯɨɞɢɬɫɹ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɧɟɫɤɨɥɶɤɢɯ ɦɨɬɢɜɨɜ, ɤɨɬɨɪɵɟ ɭɫɥɨɜɧɨ 
ɩɨɞɪɚɡɞɟɥɹɸɬ ɧɚ ɬɪɢ ɝɪɭɩɩɵ Д2, c. 102]: 

 ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɜɹɡɚɧɧɵɟ ɫ ɬɪɭɞɨɦ;  
 ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɜɹɡɚɧɧɵɟ ɫ ɨɪɝɚɧɢɡɚɰɢɟɣ; 
 ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɶɸ ɪɚɛɨɬɧɢɤɨɜ ɨɪɝɚɧɢɡɚɰɢɢ. 
Ɇɨɬɢɜɵ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɜɹɡɚɧɧɵɟ ɫ ɬɪɭɞɨɦ, ɜ ɨɛɳɟɦ ɜɢɞɟ, ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ 

ɤɚɤ ɭɞɨɜɥɟɬɜɨɪɟɧɢɟ, ɩɨɥɭɱɚɟɦɨɟ ɜ ɩɪɨɰɟɫɫɟ ɢ ɪɟɡɭɥɶɬɚɬɟ ɬɪɭɞɚ, ɚ ɦɨɬɢɜɵ, 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɜɹɡɚɧɧɵɟ ɫ ɨɪɝɚɧɢɡɚɰɢɟɣ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, ɜɵɪɚɠɚɸɬɫɹ ɜ ɝɪɭɩɩɟ 
ɫɨɰɢɚɥɶɧɵɯ ɩɨɬɪɟɛɧɨɫɬɟɣ, ɤ ɤɨɬɨɪɵɦ ɨɬɧɨɫɹɬɫɹ ɫɚɦɨɪɟɚɥɢɡɚɰɢɹ, ɞɨɫɬɢɠɟɧɢɟ, 
ɩɪɢɡɧɚɧɢɟ ɢ ɞɪ. ɗɬɢ ɦɨɬɢɜɵ ɫɜɹɡɚɧɵ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɦɨɬɢɜɚɦɢ: ɩɥɚɧɢɪɨɜɚɧɢɟ 
ɤɚɪɶɟɪɵ, ɦɧɨɝɨɨɛɪɚɡɢɟ ɫɨɰɢɚɥɶɧɨ-ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɯ ɢ ɫɬɚɬɭɫɧɵɯ ɩɨɡɢɰɢɣ, ɫɨɡɞɚɧɢɟ 
ɭɫɥɨɜɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɪɚɡɜɢɬɢɟ ɚɤɬɢɜɧɨɫɬɢ ɩɟɪɫɨɧɚɥɚ ɨɪɝɚɧɢɡɚɰɢɢ. 

Ɍɚɤɨɝɨ ɪɨɞɚ ɫɬɢɦɭɥɵ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ ɨɪɢɟɧɬɢɪɨɜɚɧɵ ɧɚ ɨɛɳɟɟ ɢ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɟ ɪɚɡɜɢɬɢɟ ɩɟɪɫɨɧɚɥɚ ɢ ɨɛɪɚɡɭɸɬ ɩɪɨɱɧɨɟ ɜ ɫɜɹɡɹɯ ɢ ɞɨɥɝɨɜɪɟɦɟɧɧɨɟ 
ɟɞɢɧɫɬɜɨ ɦɟɠɞɭ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦɢ ɰɟɧɧɨɫɬɹɦɢ ɢ ɥɢɱɧɨɫɬɧɵɦɢ ɦɨɬɢɜɚɦɢ ɩɟɪɫɨɧɚɥɚ 
ɨɪɝɚɧɢɡɚɰɢɢ. 

Ɇɨɬɢɜɵ, ɤɨɬɨɪɵɟ ɨɛɭɫɥɨɜɥɟɧɵ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɶɸ ɪɚɛɨɬɧɢɤɨɜ ɨɪɝɚɧɢɡɚɰɢɢ, 
ɨɫɧɨɜɚɧɵ ɧɚ ɦɨɧɟɬɚɪɧɵɯ ɢ ɧɟɦɚɬɟɪɢɚɥɶɧɵɯ, ɜ ɬɨɦ ɱɢɫɥɟ, ɦɨɪɚɥɶɧɵɯ ɫɬɢɦɭɥɚɯ ɢ 
ɩɟɪɜɢɱɧɵɯ ɦɨɬɢɜɚɯ. ɗɬɢ ɦɨɬɢɜɵ ɫɨɩɪɹɝɚɸɬɫɹ ɫ ɬɚɤɢɦɢ ɫɬɢɦɭɥɚɦɢ, ɤɚɤ ɞɟɧɟɠɧɨɟ 
ɜɨɡɧɚɝɪɚɠɞɟɧɢɟ, ɥɶɝɨɬɵ ɢ ɩɪɢɜɢɥɟɝɢɢ, ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɟ ɨɪɝɚɧɢɡɚɰɢɟɣ ɩɟɪɫɨɧɚɥɭ ɢ 
ɛɵɜɲɢɦ ɟɟ ɪɚɛɨɬɧɢɤɚɦ. 

ɂɦɟɧɧɨ ɷɬɚ ɝɪɭɩɩɚ ɦɨɬɢɜɨɜ ɹɜɥɹɟɬɫɹ ɜɟɪɯɨɜɟɧɫɬɜɭɸɳɟɣ. Ɉɞɧɚɤɨ, ɩɨɫɤɨɥɶɤɭ 
ɪɟɫɭɪɫɵ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɫɬɢɦɭɥɢɪɨɜɚɧɢɹ ɜɫɟɝɞɚ ɨɝɪɚɧɢɱɟɧɵ, ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦɢ 
ɫɩɨɫɨɛɚɦɢ ɩɪɟɨɞɨɥɟɧɢɹ ɞɟɜɚɥɶɜɚɰɢɢ ɩɨɬɟɧɰɢɚɥɚ ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ ɹɞɪɚ ɫɬɚɧɨɜɢɬɫɹ ɧɟ 
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ɫɬɨɥɶɤɨ ɧɚɪɚɳɢɜɚɧɢɟ ɦɨɧɟɬɚɪɧɨɣ ɡɧɚɱɢɦɨɫɬɢ ɫɬɢɦɭɥɚ, ɫɤɨɥɶɤɨ, ɧɚɢɥɭɱɲɢɦ ɨɛɪɚɡɨɦ, 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɧɭɬɪɟɧɧɢɯ ɪɟɡɟɪɜɨɜ ɜ ɜɢɞɟ ɤɨɦɩɟɧɫɚɰɢɨɧɧɵɯ ɪɟɫɭɪɫɨɜ, ɜɤɥɸɱɚɸɳɢɯ 
ɤɨɫɜɟɧɧɨ ɦɚɬɟɪɢɚɥɶɧɵɟ ɢ ɧɟɦɚɬɟɪɢɚɥɶɧɵɟ, ɜ ɬɨɦ ɱɢɫɥɟ, ɦɨɪɚɥɶɧɵɟ ɫɬɢɦɭɥɵ. 

ȿɞɢɧɫɬɜɨ ɷɬɢɯ ɬɪɟɯ ɦɨɬɢɜɚɰɢɨɧɧɵɯ ɝɪɭɩɩ ɫɩɨɫɨɛɫɬɜɭɟɬ ɨɛɪɚɡɨɜɚɧɢɸ 
ɭɫɬɨɣɱɢɜɨɝɨ ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ ɹɞɪɚ, ɨɛɥɚɞɚɸɳɟɝɨ ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɨɬɟɧɰɢɚɥɨɦ, ɢ 
ɮɨɪɦɢɪɭɸɳɟɝɨ ɫɥɟɞɭɸɳɢɟ ɦɨɬɢɜɵ: ɩɨɜɵɲɟɧɢɟ ɢɦɢɞɠɚ ɩɪɟɞɩɪɢɹɬɢɹ, ɩɨɛɭɠɞɟɧɢɹ ɤ 
ɚɤɬɢɜɧɨɦɭ ɬɪɭɞɭ, ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɥɟɡɧɨɫɬɢ ɢɧɧɨɜɚɰɢɨɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɩɨɡɧɚɧɢɹ 
ɧɨɜɨɝɨ, ɭɥɭɱɲɟɧɢɟ ɤɚɱɟɫɬɜɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɨɞɭɤɰɢɢ, ɫɧɢɠɟɧɢɟ ɭɪɨɜɧɹ ɡɚɬɪɚɬ, 
ɫɬɪɟɦɥɟɧɢɟ ɤ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɦɭ ɢ ɞɨɥɠɧɨɫɬɧɨɦɭ ɪɨɫɬɭ, ɤ ɩɪɨɹɜɥɟɧɢɸ ɢɧɢɰɢɚɬɢɜɵ, ɤ 
ɩɪɢɡɧɚɧɢɸ ɨɤɪɭɠɚɸɳɢɯ, ɬɨ ɟɫɬɶ ɥɸɛɨɟ ɫɬɪɟɦɥɟɧɢɟ ɤ ɭɫɩɟɯɭ. 

 
ɉɨɬɟɧɰɢɚɥ ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ ɹɞɪɚ ɩɟɪɫɨɧɚɥɚ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɩɪɢɱɢɧɵ ɟɝɨ 

ɞɟɜɚɥɶɜɚɰɢɢ 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɚɤɬɭɚɥɢɡɢɪɭɟɬɫɹ ɩɪɨɛɥɟɦɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɷɮɮɟɤɬɢɜɧɨɣ 

ɦɨɬɢɜɚɰɢɢ ɩɟɪɫɨɧɚɥɚ ɨɪɝɚɧɢɡɚɰɢɢ, ɬɚɤ ɤɚɤ ɤɪɢɡɢɫɧɨɟ ɫɨɫɬɨɹɧɢɟ ɦɧɨɝɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɜ 
ɧɟɦɚɥɨɣ ɫɬɟɩɟɧɢ ɨɛɴɹɫɧɹɟɬɫɹ ɧɟɞɨɫɬɚɬɨɱɧɨ ɤɚɱɟɫɬɜɟɧɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ ɪɟɫɭɪɫɚɦɢ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɫɨɫɬɨɹɧɢɟ ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ ɹɞɪɚ, ɩɨɬɟɧɰɢɚɥ ɤɨɬɨɪɨɝɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɩɨɬɪɟɛɧɨɫɬɹɦ ɩɪɨɢɡɜɨɞɫɬɜɚ. ɉɨɷɬɨɦɭ ɜ ɩɨɥɟ ɡɪɟɧɢɹ ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɨɪɝɚɧɢɡɚɰɢɢ 
ɞɨɥɠɟɧ ɩɨɫɬɨɹɧɧɨ ɧɚɯɨɞɢɬɶɫɹ ɦɨɬɢɜɚɰɢɨɧɧɵɣ ɩɨɬɟɧɰɢɚɥ, ɤɨɬɨɪɵɣ ɫɥɭɠɢɬ 
ɨɛɴɟɞɢɧɹɸɳɢɦ ɧɚɱɚɥɨɦ ɞɥɹ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ, ɬɟɯɧɢɱɟɫɤɨɝɨ, ɬɪɭɞɨɜɨɝɨ, 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɢ ɞɪɭɝɢɯ ɷɥɟɦɟɧɬɨɜ. ɗɬɨ ɩɨɡɜɨɥɢɬ ɛɨɥɟɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɪɚɛɨɬɚɬɶ 
ɧɚɞ ɭɥɭɱɲɟɧɢɟɦ ɦɨɬɢɜɚɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜ ɨɪɝɚɧɢɡɚɰɢɢ. ɉɪɢɱɟɦ ɧɟɨɛɯɨɞɢɦɨ 
ɜɵɫɬɪɚɢɜɚɬɶ ɩɪɢɨɪɢɬɟɬɵ ɜ ɦɨɬɢɜɚɰɢɨɧɧɵɯ ɜɨɡɞɟɣɫɬɜɢɹɯ. Ɍɚɤɠɟ ɜɚɠɧɚ ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ 
ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɧɚ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɦɢɫɫɢɢ ɨɪɝɚɧɢɡɚɰɢɢ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɞɨɫɬɢɠɟɧɢɹ ɟɟ ɫɬɪɚɬɟɝɢɱɟɫɤɢɯ ɰɟɥɟɣ.  

Ɇɢɫɫɢɹ, ɫɬɪɚɬɟɝɢɱɟɫɤɢɟ ɰɟɥɢ ɨɪɝɚɧɢɡɚɰɢɢ ɹɜɥɹɸɬɫɹ ɩɪɟɞɦɟɬɚɦɢ ɦɨɬɢɜɚɰɢɢ, ɚ 
ɩɟɪɫɨɧɚɥ ɨɪɝɚɧɢɡɚɰɢɢ – ɨɛɴɟɤɬɨɦ ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ. ȼ ɨɛɳɟɦ ɩɨɧɢɦɚɧɢɢ 
ɦɨɠɧɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɨɛɴɟɤɬɚɦɢ ɢ ɩɪɟɞɦɟɬɚɦɢ ɦɨɬɢɜɚɰɢɢ ɹɜɥɹɸɬɫɹ ɱɟɥɨɜɟɤ ɢ ɟɝɨ 
ɞɟɹɬɟɥɶɧɨɫɬɶ.  

Ɍɨɝɞɚ ɦɨɬɢɜɚɰɢɨɧɧɵɣ ɩɨɬɟɧɰɢɚɥ, ɤɚɤ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ 
ɦɨɬɢɜɚɰɢɢ – ɷɬɨ ɫɨɜɨɤɭɩɧɨɫɬɶ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɯ ɞɥɹ ɪɚɛɨɬɧɢɤɚ ɦɨɬɢɜɨɜ ɬɪɭɞɨɜɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬ, ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ, ɟɝɨ ɨɬɧɨɲɟɧɢɟ ɤ ɬɪɭɞɭ ɢ 
ɪɟɚɥɢɡɭɸɬɫɹ ɢɥɢ ɦɨɝɭɬ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɵ ɜ ɟɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɩɨɜɟɞɟɧɢɢ, ɩɪɢ 
ɧɚɥɢɱɢɢ ɧɟɨɛɯɨɞɢɦɵɯ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɭɫɥɨɜɢɣ Д3, ɫ. 48Ж. 

ɗɬɚ ɫɭɳɧɨɫɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɪɚɫɤɪɵɜɚɟɬ 
ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɞɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɨ ɜɵɪɚɛɨɬɤɟ ɭɫɬɚɧɨɜɤɢ ɧɚ ɞɨɫɬɢɠɟɧɢɟ 
ɩɨɫɬɚɜɥɟɧɧɵɯ ɰɟɥɟɣ ɨɪɝɚɧɢɡɚɰɢɢ. 

ɋɬɪɭɤɬɭɪɧɵɣ ɫɪɟɡ ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ, ɤɚɤ ɷɬɨ ɨɬɪɚɠɟɧɨ ɜ Д4, c. 425] 
ɩɪɟɞɫɬɚɜɥɟɧ ɫɥɟɞɭɸɳɢɦɢ ɷɥɟɦɟɧɬɚɦɢ:  

I. ȼɧɭɬɪɟɧɧɹɹ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɱɟɥɨɜɟɤɭ ɦɨɬɢɜɚɰɢɹ (ɫɬɢɦɭɥɢɪɨɜɚɧɢɟ):  
1) ɫɨɞɟɪɠɚɬɟɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɮɟɫɫɢɢ;  
2) ɫɨɞɟɪɠɚɬɟɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɞɨɥɠɧɨɫɬɢ; 
3) ɫɬɚɬɭɫɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɮɟɫɫɢɢ, ɞɨɥɠɧɨɫɬɢ.  
II. ȼɧɟɲɧɹɹ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɱɟɥɨɜɟɤɭ ɦɨɬɢɜɚɰɢɹ (ɫɬɢɦɭɥɢɪɨɜɚɧɢɟ):  
1) ɜɨɡɦɨɠɧɨɫɬɢ ɫɩɨɫɨɛɨɜ ɜɨɡɞɟɣɫɬɜɢɹ: ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɟ, ɷɤɨɧɨɦɢɱɟɫɤɢɟ, 

ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɟ, ɫɨɰɢɚɥɶɧɵɟ;  
2) ɜɨɡɦɨɠɧɨɫɬɢ ɢɧɫɬɪɭɦɟɧɬɚɪɢɹ ɦɨɬɢɜɚɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ (ɜɢɞɵ 

ɫɬɢɦɭɥɢɪɨɜɚɧɢɹ, ɮɨɪɦɵ ɨɪɝɚɧɢɡɚɰɢɢ ɫɬɢɦɭɥɢɪɨɜɚɧɢɹ).  
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Ɇɨɬɢɜɚɰɢɨɧɧɵɣ ɩɨɬɟɧɰɢɚɥ ɪɟɚɥɢɡɭɟɬɫɹ ɜ ɬɨɣ ɫɬɟɩɟɧɢ, ɤɨɬɨɪɚɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɩɨɬɪɟɛɧɨɫɬɹɦ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɚ ɬɨɱɧɟɟ ɩɨɬɪɟɛɧɨɫɬɹɦ ɟɝɨ ɚɩɩɚɪɚɬɚ ɭɩɪɚɜɥɟɧɢɹ. Ɉɧ 
ɦɨɠɟɬ, ɤɚɤ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɷɬɢɦ ɩɨɬɪɟɛɧɨɫɬɹɦ, ɬɚɤ ɢ ɦɨɠɟɬ ɛɵɬɶ ɧɟɞɨɫɬɚɬɨɱɧɵɦ ɢɥɢ 
ɢɡɛɵɬɨɱɧɵɦ. Ɇɨɬɢɜɚɰɢɨɧɧɵɣ ɩɨɬɟɧɰɢɚɥ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɭɪɨɜɟɧɶ ɦɨɬɢɜɚɰɢɢ ɪɚɛɨɬɧɢɤɚ, 
ɬɨ ɟɫɬɶ, ɤɚɤɢɟ ɦɨɬɢɜɵ ɩɨɛɭɠɞɚɸɬ ɱɟɥɨɜɟɤɚ ɬɪɭɞɢɬɶɫɹ ɜ ɤɨɧɤɪɟɬɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, 
ɫɬɟɩɟɧɶ ɜɤɥɸɱɟɧɧɨɫɬɢ ɜ ɨɪɝɚɧɢɡɚɰɢɸ, ɜ ɤɨɬɨɪɨɣ ɧɚɯɨɞɢɬɫɹ ɟɝɨ ɪɚɛɨɱɟɟ ɦɟɫɬɨ, ɟɝɨ 
ɰɟɧɧɨɫɬɧɵɟ ɨɪɢɟɧɬɚɰɢɢ, ɩɨɬɪɟɛɧɨɫɬɢ, ɢɧɬɟɪɟɫɵ ɜ ɫɮɟɪɟ ɬɪɭɞɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɬɟɧɰɢɚɥ ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ ɹɞɪɚ ɩɟɪɫɨɧɚɥɚ ɨɪɝɚɧɢɡɚɰɢɢ – ɷɬɨ 
ɨɛɭɫɥɨɜɥɟɧɧɚɹ ɧɚɯɨɞɹɳɢɦɢɫɹ ɜ ɪɚɫɩɨɪɹɠɟɧɢɢ ɨɪɝɚɧɢɡɚɰɢɢ ɪɟɫɭɪɫɚɦɢ, ɜɨɡɦɨɠɧɚɹ 
ɫɬɟɩɟɧɶ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɬɟɦ, ɱɬɨ ɧɚɟɦɧɵɟ ɪɚɛɨɬɧɢɤɢ ɦɨɝɭɬ ɰɟɧɢɬɶ ɢ ɠɟɥɚɬɶ ɢ, ɱɬɨ 
ɪɚɛɨɬɨɞɚɬɟɥɶ ɜ ɫɨɫɬɨɹɧɢɢ ɢɥɢ ɠɟɥɚɟɬ ɩɪɟɞɨɫɬɚɜɢɬɶ ɜ ɨɛɦɟɧ ɧɚ ɜɤɥɚɞ ɩɟɪɫɨɧɚɥɚ ɜ 
ɞɨɫɬɢɠɟɧɢɟ ɨɪɝɚɧɢɡɚɰɢɟɣ ɟɟ ɦɢɫɫɢɢ.  

ɉɨɥɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɩɨɬɟɧɰɢɚɥɚ ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ ɹɞɪɚ ɨɪɝɚɧɢɡɚɰɢɢ, ɬɪɟɛɭɟɬ 
ɫɨɡɞɚɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ, ɤɨɬɨɪɵɟ ɞɚɸɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɚɥɢɡɨɜɚɬɶ ɫɨɜɨɤɭɩɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɪɟɫɭɪɫɨɜ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 
ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɲɚɟɦɵɯ ɡɚɞɚɱ.  

Ɉɩɪɟɞɟɥɟɧɢɟ ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɩɪɟɞɩɪɢɹɬɢɹ ɜɤɥɸɱɚɟɬ ɞɜɚ ɷɬɚɩɚ:  
1) ɜɵɹɜɥɟɧɢɟ ɦɨɬɢɜɚɰɢɨɧɧɵɯ ɩɨɬɪɟɛɧɨɫɬɟɣ ɪɚɛɨɬɧɢɤɨɜ;  
2) ɢɡɦɟɪɟɧɢɟ ɫɬɟɩɟɧɢ ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ ɜɵɹɜɥɟɧɧɵɯ ɩɨɬɪɟɛɧɨɫɬɟɣ.  
ɐɟɥɶɸ ɨɰɟɧɤɢ ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɹɜɥɹɟɬɫɹ, ɜɨ-ɩɟɪɜɵɯ, ɜɵɹɜɥɟɧɢɟ 

ɪɟɡɟɪɜɨɜ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɝɨ ɫɨɨɬɜɟɬɫɬɜɢɹ ɡɚɞɚɱɚɦ ɨɪɝɚɧɢɡɚɰɢɢ ɢ, ɜɨ-ɜɬɨɪɵɯ, 
ɨɩɪɟɞɟɥɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɸ. 

ɋɟɝɨɞɧɹ ɫɭɳɟɫɬɜɭɟɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɬ ɩɨ ɨɰɟɧɤɟ ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ 
ɩɨɬɟɧɰɢɚɥɚ ɢ ɫɢɧɬɟɡɭ ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ ɹɞɪɚ ɩɟɪɫɨɧɚɥɚ ɨɪɝɚɧɢɡɚɰɢɢ. Ɉɞɧɚɤɨ, 
ɮɨɪɦɢɪɭɟɦɨɟ ɦɨɬɢɜɚɰɢɨɧɧɨɟ ɹɞɪɨ ɨɪɝɚɧɢɡɚɰɢɢ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɨɰɟɧɤɚɯ ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ 
ɩɨɬɟɧɰɢɚɥɚ ɪɚɛɨɬɧɢɤɨɜ, ɤɨɬɨɪɵɟ ɩɪɢɦɟɧɹɸɬɫɹ ɤ ɫɬɚɬɢɱɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɜɧɟɲɧɟɣ ɢ 
ɜɧɭɬɪɟɧɧɟɣ ɫɪɟɞɵ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɨɰɟɧɤɢ ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɹɜɥɹɸɬɫɹ 
ɦɨɦɟɧɬɧɵɦɢ. ȼ ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ, ɨɰɟɧɤɢ ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɨɬɥɢɱɚɸɬɫɹ 
ɞɢɧɚɦɢɱɧɨɫɬɶɸ, ɢ ɜ ɷɬɨɣ ɫɜɹɡɢ ɩɨɬɟɧɰɢɚɥ ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ ɹɞɪɚ ɨɪɝɚɧɢɡɚɰɢɢ ɧɟ 
ɨɛɥɚɞɚɟɬ ɚɛɫɨɥɸɬɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɢ ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ ɦɨɠɟɬ ɞɟɜɚɥɶɜɢɪɨɜɚɬɶɫɹ 
ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ, ɧɚɩɪɢɦɟɪ, ɞɟɩɪɨɮɟɫɫɢɨɧɚɥɢɡɚɰɢɢ, ɩɪɟɜɵɲɟɧɢɹ ɩɨɪɨɝɚ ɛɟɡɪɚɡɥɢɱɢɹ, 
ɚ ɬɚɤɠɟ ɷɮɮɟɤɬɚ «ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɜɵɝɨɪɚɧɢɹ» – ɫɨɜɨɤɭɩɧɨɫɬɢ ɧɟɝɚɬɢɜɧɵɯ 
ɩɫɢɯɢɱɟɫɤɢɯ ɩɟɪɟɠɢɜɚɧɢɣ, ɢɫɬɨɳɟɧɢɹ ɨɬ ɞɥɢɬɟɥɶɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚɩɪɹɠɟɧɢɹ, 
ɤɨɬɨɪɨɟ ɜɵɡɜɚɧɨ ɢɧɬɟɧɫɢɜɧɵɦɢ ɜɡɚɢɦɧɨ ɨɛɭɫɥɨɜɥɟɧɧɵɦɢ ɦɟɠɥɢɱɧɨɫɬɧɵɦɢ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹɦɢ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɦɢɫɹ ɩɨɜɵɲɟɧɧɨɣ ɜɨɡɛɭɞɢɦɨɫɬɶɸ ɢ 
ɷɦɨɰɢɨɧɚɥɶɧɨɫɬɶɸ. «ɉɪɨɮɟɫɫɢɨɧɚɥɶɧɨɟ ɜɵɝɨɪɚɧɢɟ» ɧɚɫɬɭɩɚɟɬ ɩɪɢ ɭɫɥɨɜɢɹɯ, ɟɫɥɢ 
ɪɚɛɨɬɧɢɤ ɨɪɝɚɧɢɡɚɰɢɢ ɨɰɟɧɢɜɚɟɬ ɫɜɨɸ ɪɚɛɨɬɭ ɤɚɤ ɧɟɡɧɚɱɢɬɟɥɶɧɭɸ, ɧɟ ɭɞɨɜɥɟɬɜɨɪɟɧ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɦ ɪɨɫɬɨɦ, ɢɫɩɵɬɵɜɚɟɬ ɧɟɞɨɫɬɚɬɨɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɫɬɢ, ɪɨɥɟɜɭɸ 
ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɜɫɥɟɞɫɬɜɢɟ ɧɟɱɟɬɤɢɯ ɤ ɧɟɦɭ ɬɪɟɛɨɜɚɧɢɣ, ɩɟɪɟɝɪɭɡɤɭ ɢɥɢ ɧɟɞɨɝɪɭɡɤɭ 
ɢ ɬɨɦɭ ɩɨɞɨɛɧɨɟ. 

Ⱦɥɹ ɩɪɨɬɢɜɨɞɟɣɫɬɜɢɹ ɫɧɢɠɟɧɢɸ ɜɟɫɨɦɨɫɬɢ ɩɨɬɟɧɰɢɚɥɚ ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ ɹɞɪɚ 
ɩɟɪɫɨɧɚɥɚ ɨɪɝɚɧɢɡɚɰɢɢ ɜ ɩɪɚɤɬɢɤɟ ɭɩɪɚɜɥɟɧɢɹ ɩɟɪɫɨɧɚɥɨɦ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɬɫɹ 
ɢɧɫɬɪɭɦɟɧɬɚɪɢɣ ɫɬɢɦɭɥɢɪɨɜɚɧɢɹ, ɛɚɡɢɫɨɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɸɬɫɹ ɦɚɬɟɪɢɚɥɶɧɵɟ 
(ɞɟɧɟɠɧɵɟ), ɤɨɫɜɟɧɧɨ ɦɚɬɟɪɢɚɥɶɧɵɟ ɢ ɧɟɦɚɬɟɪɢɚɥɶɧɵɟ, ɜ ɬɨɦ ɱɢɫɥɟ ɦɨɪɚɥɶɧɵɟ 
ɫɨɫɬɚɜɥɹɸɳɢɟ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ. 

 
ɋɨɫɬɚɜɥɹɸɳɢɟ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ – ɪɟɫɭɪɫ ɜɧɟɲɧɟɣ ɦɨɬɢɜɚɰɢɢ 

ɩɟɪɫɨɧɚɥɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɢɹ ɩɨɬɟɧɰɢɚɥɚ ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ ɹɞɪɚ 
ɡɚɞɚɱɚɦ ɨɪɝɚɧɢɡɚɰɢɢ 

http://www.konspekt.biz/list.php?tag=%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
http://www.konspekt.biz/list.php?tag=%D0%BF%D0%B5%D1%80%D1%81%D0%BE%D0%BD%D0%B0%D0%BB


StarЩЭКЮЭТsФƗs гТЧƗЭЧТsФТ ЩrКФЭТsФƗs ФШЧПОrОЧМОs “TrКЧsЩШrЭs. IгРХƯЭƯЛК. LШƧТsЭТФК ЮЧ ТЧžОЧТОrТУК – 2021” rКФsЭЮ ФrƗУЮЦs 
Proceedings of the International scientific conference Transport. Education. Logistics And Engineering –2021” 

183 

 

Ʉɨɦɩɟɧɫɚɰɢɨɧɧɵɣ ɩɚɤɟɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɨɜɨɤɭɩɧɨɫɬɶ ɦɚɬɟɪɢɚɥɶɧɨ-
ɞɟɧɟɠɧɵɯ ɫɬɢɦɭɥɨɜ, ɫɨɰɢɚɥɶɧɵɯ ɥɶɝɨɬ ɢ ɜɵɩɥɚɬ (ɤɨɦɩɟɧɫɚɰɢɣ), ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɯ 
ɪɚɛɨɬɨɞɚɬɟɥɟɦ ɧɚ ɨɫɧɨɜɟ ɞɨɛɪɨɜɨɥɶɧɨ ɜɡɹɬɵɯ ɨɛɹɡɚɬɟɥɶɫɬɜ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 
ɪɚɛɨɬɧɢɤɚɦ ɫɜɟɪɯ ɬɟɯ, ɤɨɬɨɪɵɟ ɭɫɬɚɧɨɜɥɟɧɵ ɡɚɤɨɧɨɞɚɬɟɥɶɧɨ. 

Ɇɚɬɟɪɢɚɥɶɧɨ-ɞɟɧɟɠɧɨɟ ɫɬɢɦɭɥɢɪɨɜɚɧɢɟ – ɷɬɨ ɩɨɨɳɪɟɧɢɟ ɪɚɛɨɬɧɢɤɨɜ 
ɞɟɧɟɠɧɵɦɢ ɜɵɩɥɚɬɚɦɢ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɬɪɭɞɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

Ɇɚɬɟɪɢɚɥɶɧɨ-ɞɟɧɟɠɧɨɟ ɫɬɢɦɭɥɢɪɨɜɚɧɢɟ ɜɤɥɸɱɚɟɬ: 
 ɉɨɜɵɲɟɧɢɟ ɡɚɪɩɥɚɬɵ. ɉɪɚɤɬɢɤɚ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɩɨɜɵɲɟɧɢɟ ɡɚɪɩɥɚɬɵ ɹɜɥɹɟɬɫɹ 

ɧɚɢɦɟɧɟɟ ɞɟɣɫɬɜɟɧɧɵɦ ɫɩɨɫɨɛɨɦ ɦɨɬɢɜɚɰɢɢ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ 
ɦɨɬɢɜɚɰɢɨɧɧɵɣ ɷɮɮɟɤɬ ɨɬ ɩɨɜɵɲɟɧɢɹ ɡɚɪɩɥɚɬɵ ɞɥɢɬɫɹ ɜ ɫɪɟɞɧɟɦ ɨɤɨɥɨ 3 ɦɟɫɹɰɟɜ. 
Ʉɪɨɦɟ ɬɨɝɨ, ɷɬɨɬ ɫɬɢɦɭɥ ɩɨ ɨɱɟɜɢɞɧɵɦ ɩɪɢɱɢɧɚɦ ɧɟɥɶɡɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɥɢɲɤɨɦ ɱɚɫɬɨ. 

 ɉɪɟɦɢɢ ɢ ɛɨɧɭɫɵ. Ƚɨɪɚɡɞɨ ɛɨɥɟɟ ɞɟɣɫɬɜɟɧɧɵɣ ɫɩɨɫɨɛ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɡɚɪɩɥɚɬɵ 
ɫɨɬɪɭɞɧɢɤɨɜ ɧɚ ɮɢɤɫɢɪɨɜɚɧɧɭɸ ɱɚɫɬɶ ɢ ɛɨɧɭɫɵ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɪɟɡɭɥɶɬɚɬɢɜɧɨɫɬɢ. ɗɬɨ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɚɹ ɩɪɚɤɬɢɤɚ ɜ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ, ɡɚɧɢɦɚɸɳɢɯɫɹ ɩɪɨɞɚɠɚɦɢ ɢɥɢ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ ɫ ɤɥɢɟɧɬɚɦɢ. ɋɨɬɪɭɞɧɢɤɢ ɧɚɝɥɹɞɧɨ ɜɢɞɹɬ 
ɡɚɜɢɫɢɦɨɫɬɶ ɫɜɨɢɯ ɞɨɯɨɞɨɜ ɨɬ ɪɚɛɨɱɢɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɢ ɷɬɨ ɩɨɛɭɠɞɚɟɬ ɢɯ ɪɚɛɨɬɚɬɶ 
ɷɧɟɪɝɢɱɧɟɟ. Ȼɨɧɭɫɵ ɦɨɠɧɨ ɜɵɩɥɚɱɢɜɚɬɶ ɡɚ ɱɬɨ ɭɝɨɞɧɨ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɟɤɭɳɢɯ 
ɛɢɡɧɟɫ-ɡɚɞɚɱ: ɡɚ ɜɵɩɨɥɧɟɧɧɵɣ ɩɥɚɧ, ɡɚ ɩɪɢɜɥɟɱɟɧɢɟ ɧɨɜɵɯ ɤɥɢɟɧɬɨɜ, ɡɚ ɨɬɫɭɬɫɬɜɢɟ 
ɨɩɨɡɞɚɧɢɣ, ɡɚ ɜɵɫɨɤɢɟ ɩɪɨɞɚɠɢ ɧɨɜɢɧɨɤ. 

Ʉɨɦɩɟɧɫɚɰɢɢ ɹɜɥɹɸɬɫɹ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɜɚɠɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ ɦɨɬɢɜɚɰɢɢ 
ɩɟɪɫɨɧɚɥɚ ɥɸɛɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɨɛɟɫɩɟɱɢɜɚɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɫɬɨɹɬɟɥɶɫɬɜ (ɭɫɥɨɜɢɣ) 
ɩɪɨɬɢɜɨɞɟɣɫɬɜɢɟ ɢɧɮɥɹɰɢɢ ɩɨɬɟɧɰɢɚɥɚ ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ ɹɞɪɚ ɩɟɪɫɨɧɚɥɚ ɨɪɝɚɧɢɡɚɰɢɢ 
ɫɬɚɛɢɥɢɡɢɪɭɹ ɟɝɨ ɤ ɩɨɬɪɟɛɧɨɫɬɹɦ ɩɪɨɢɡɜɨɞɫɬɜɚ. ȼ ɫɨɫɬɚɜ ɤɨɦɩɟɧɫɚɰɢɣ ɜɯɨɞɹɬ 
ɤɨɦɩɨɧɟɧɬɵ ɧɟɦɨɧɟɬɚɪɧɨɝɨ ɫɬɢɦɭɥɢɪɨɜɚɧɢɹ, ɤ ɤɨɬɨɪɵɦ ɨɬɧɨɫɹɬɫɹ ɦɚɬɟɪɢɚɥɶɧɵɟ, 
ɤɨɫɜɟɧɧɨ ɦɚɬɟɪɢɚɥɶɧɵɟ (ɛɟɧɟɮɢɬɵ) ɢ ɦɨɪɚɥɶɧɵɟ ɫɬɢɦɭɥɵ. 

Ȼɟɧɟɮɢɬɵ – ɷɬɨ ɱɚɫɬɶ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ ɜ ɜɢɞɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɫɨɰɢɚɥɶɧɵɯ ɥɶɝɨɬ ɢ ɜɵɩɥɚɬ ɩɟɪɫɨɧɚɥɭ, ɫɜɟɪɯ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɧɚɰɢɨɧɚɥɶɧɵɦ 
ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ Дη, ɫ. 1θ2Ж.  

Ɂɧɚɱɟɧɢɟ ɛɟɧɟɮɢɬɨɜ:  
 ȼɨ-ɩɟɪɜɵɯ, ɩɨɡɜɨɥɹɸɬ ɨɛɟɫɩɟɱɢɬɶ ɪɟɚɥɶɧɨɟ ɭɥɭɱɲɟɧɢɟ ɭɫɥɨɜɢɣ ɬɪɭɞɚ 

ɫɨɬɪɭɞɧɢɤɨɜ, ɡɚɱɚɫɬɭɸ, ɫ ɧɟɡɧɚɱɢɬɟɥɶɧɵɦɢ ɪɚɫɯɨɞɚɦɢ ɫɨ ɫɬɨɪɨɧɵ ɤɨɦɩɚɧɢɢ. 
 ȼɨ-ɜɬɨɪɵɯ, ɩɨɫɪɟɞɫɬɜɨɦ ɛɟɧɟɮɢɬɨɜ ɤɨɦɩɚɧɢɹ ɦɨɠɟɬ ɩɪɨɩɚɝɚɧɞɢɪɨɜɚɬɶ 

ɫɪɟɞɢ ɫɨɬɪɭɞɧɢɤɨɜ ɨɩɪɟɞɟɥɟɧɧɵɟ ɤɨɪɩɨɪɚɬɢɜɧɵɟ ɰɟɧɧɨɫɬɢ. ɇɚɩɪɢɦɟɪ, ɩɪɢ ɩɨɦɨɳɢ 
ɤɨɦɩɟɧɫɚɰɢɢ ɫɬɨɢɦɨɫɬɢ ɚɛɨɧɟɦɟɧɬɨɜ ɜ ɫɩɨɪɬɡɚɥ ɢɥɢ ɛɚɫɫɟɣɧ ɦɨɠɧɨ ɩɨɨɳɪɹɬɶ 
ɡɞɨɪɨɜɵɣ ɨɛɪɚɡ ɠɢɡɧɢ. 

 ȼ-ɬɪɟɬɶɢɯ, ɛɟɧɟɮɢɬɵ ɹɜɥɹɸɬɫɹ ɛɥɚɝɨɬɜɨɪɧɵɦ ɮɚɤɬɨɪɨɦ 
ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɝɨ ɜɥɢɹɧɢɹ ɧɚ ɫɨɬɪɭɞɧɢɤɨɜ, ɩɨɫɤɨɥɶɤɭ ɩɨɞɱɟɪɤɢɜɚɸɬ ɰɟɧɧɨɫɬɶ ɢ 
ɡɧɚɱɢɦɨɫɬɶ ɤɨɧɤɪɟɬɧɨɝɨ ɪɚɛɨɬɧɢɤɚ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ, ɩɨɜɵɲɚɹ ɬɟɦ ɫɚɦɵɦ ɟɝɨ 
ɫɚɦɨɨɰɟɧɤɭ, ɚ ɡɧɚɱɢɬ, ɥɨɹɥɶɧɨɫɬɶ ɤ ɤɨɦɩɚɧɢɢ ɧɚ ɨɫɧɨɜɟ ɨɬɨɠɞɟɫɬɜɥɟɧɢɹ ɰɟɥɟɣ 
ɤɨɦɩɚɧɢɢ ɢ ɟɝɨ ɫɨɛɫɬɜɟɧɧɵɯ ɰɟɥɟɣ. 

 ȼ-ɱɟɬɜɟɪɬɵɯ, ɦɧɨɝɨɨɛɪɚɡɢɟ ɛɟɧɟɮɢɬɨɜ ɫɩɨɫɨɛɫɬɜɭɟɬ ɮɨɪɦɢɪɨɜɚɧɢɸ 
ɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɢɦɢɞɠɚ ɤɨɦɩɚɧɢɢ (PR-ɜɨɡɞɟɣɫɬɜɢɟ) ɤɚɤ ɞɥɹ ɜɧɟɲɧɢɯ ɧɚɛɥɸɞɚɬɟɥɟɣ, 
ɬɚɤ ɢ ɜɧɭɬɪɢ ɫɚɦɨɣ ɤɨɦɩɚɧɢɢ; 

 Ȼɟɧɟɮɢɬɵ – ɢɧɫɬɪɭɦɟɧɬ ɦɨɬɢɜɚɰɢɢ ɩɟɪɫɨɧɚɥɚ ɨɪɝɚɧɢɡɚɰɢɢ. 
ȼ ɫɨɜɪɟɦɟɧɧɨɣ ɩɪɚɤɬɢɤɟ ɩɪɟɞɫɬɚɜɥɹɟɦɵɟ ɩɟɪɫɨɧɚɥɭ ɨɪɝɚɧɢɡɚɰɢɣ ɛɟɧɟɮɢɬɵ 

ɪɚɡɞɟɥɹɸɬ ɧɚ ɞɜɚ ɛɥɨɤɚ Дθ, c. 150]: 
 ɨɛɹɡɚɬɟɥɶɧɵɟ ɛɟɧɟɮɢɬɵ (ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɬɪɭɞɨɜɵɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ); 
 ɞɨɛɪɨɜɨɥɶɧɵɟ ɛɟɧɟɮɢɬɵ, ɤɨɬɨɪɵɟ ɧɟ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɝɨɫɭɞɚɪɫɬɜɨɦ ɢ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɦɨɬɢɜɚɰɢɢ ɩɟɪɫɨɧɚɥɚ ɪɚɛɨɬɨɞɚɬɟɥɹɦɢ ɧɚ ɞɨɛɪɨɜɨɥɶɧɨɣ ɨɫɧɨɜɟ.  
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Ⱦɥɹ ɪɚɛɨɬɨɞɚɬɟɥɟɣ ɜɜɟɞɟɧɢɟ ɛɟɧɟɮɢɬɨɜ ɨɱɟɧɶ ɞɚɠɟ ɩɨɥɟɡɧɨ ɬɚɤ ɤɚɤ ɡɚɬɪɚɬɵ ɧɚ 
ɢɧɜɟɫɬɢɰɢɢ ɨɬɧɨɫɹɬɫɹ ɤ ɬɟɦ, ɱɬɨ ɦɨɠɧɨ ɜɵɱɟɫɬɶ ɢɡ ɧɚɥɨɝɨɜ ɜ ɤɚɱɟɫɬɜɟ ɪɚɫɯɨɞɨɜ 
ɛɢɡɧɟɫɚ. ȿɫɥɢ ɜɞɪɭɝ ɭ ɜɥɚɞɟɥɶɰɚ ɮɢɪɦɵ ɡɞɨɪɨɜɶɟ ɫɥɚɛɨɟ, ɬɨ ɦɧɨɠɟɫɬɜɨ ɪɚɫɬɪɚɬ ɧɚ 
ɫɨɛɫɬɜɟɧɧɨɟ ɞɪɚɝɨɰɟɧɧɨɟ ɡɞɨɪɨɜɶɟ ɨɧ ɦɨɠɟɬ ɫɩɢɫɚɬɶ, ɤɭɩɢɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɜɨɢɦ 
ɩɨɬɪɟɛɧɨɫɬɹɦ ɩɚɤɟɬ ɛɟɧɟɮɢɬɨɜ. Ɉɞɧɚɤɨ ɩɪɢɞɟɬɫɹ ɢ ɞɪɭɝɢɦ ɜ ɨɪɝɚɧɢɡɚɰɢɢ ɩɨɤɭɩɚɬɶ 
ɬɚɤɨɣ ɠɟ ɩɚɤɟɬ, ɧɨ ɷɬɨ ɭɠɟ ɦɟɥɨɱɢ ɢ ɫɥɟɞɭɟɬ ɭɱɟɫɬɶ, ɱɬɨ ɢɡɛɟɠɚɬɶ ɞɨɧɚɱɢɫɥɟɧɢɣ ɩɨ 
ɧɚɥɨɝɭ ɧɚ ɞɨɯɨɞɵ ɧɚ ɮɢɡɢɱɟɫɤɢɯ ɥɢɰ (ɇȾɎɅ) ɢ ɧɚɥɨɝɭ ɧɚ ɩɪɢɛɵɥɶ, ɟɫɥɢ ɞɨɯɨɞ 
ɨɛɪɚɡɭɟɬɫɹ:  

ɚ) ɭ ɪɚɛɨɬɧɢɤɚ ɜɨɡɧɢɤɚɟɬ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɜɵɝɨɞɚ ɜ ɞɟɧɟɠɧɨɣ ɢɥɢ ɧɚɬɭɪɚɥɶɧɨɣ 
ɮɨɪɦɟ;  

Л) ɬɚɤɭɸ ɜɵɝɨɞɭ ɦɨɠɧɨ ɨɰɟɧɢɬɶ.  
Ɂɧɚɱɢɬ, ɞɥɹ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɨɛɴɟɤɬɚ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ ɪɚɫɯɨɞɵ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ 

ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɝɨɞɧɵ ɫɨɬɪɭɞɧɢɤɭ, ɚ ɧɟ ɪɚɛɨɬɨɞɚɬɟɥɸ. ɉɪɢ ɷɬɨɦ ɞɨɯɨɞ ɞɨɥɠɟɧ ɛɵɬɶ 
ɢɧɞɢɜɢɞɭɚɥɢɡɢɪɨɜɚɧ, ɬɨ ɟɫɬɶ ɨɰɟɧɟɧ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɤɨɧɤɪɟɬɧɨɦɭ ɥɢɰɭ, ɚ ɧɟ ɤɨ ɜɫɟɦɭ 
ɤɨɥɥɟɤɬɢɜɭ. ɇɚɩɪɢɦɟɪ, ɤɨɝɞɚ ɪɚɛɨɬɧɢɤɢ ɩɨɥɭɱɚɥɢ ɛɟɫɩɥɚɬɧɨɟ ɩɢɬɚɧɢɟ ɜ ɮɨɪɦɚɬɟ 
«ɲɜɟɞɫɤɨɝɨ ɫɬɨɥɚ», ɜɵɝɨɞɭ ɧɟɥɶɡɹ ɢɧɞɢɜɢɞɭɚɥɢɡɢɪɨɜɚɬɶ, ɚ ɭ ɪɚɛɨɬɧɢɤɚ ɧɟ ɜɨɡɧɢɤɚɟɬ 
ɞɨɯɨɞ ɜ ɧɚɬɭɪɚɥɶɧɨɣ ɮɨɪɦɟ ɩɨɫɤɨɥɶɤɭ ɧɟɥɶɡɹ ɜɵɞɟɥɢɬɶ ɥɢɰ, ɩɨɥɭɱɢɜɲɢɯ ɞɨɯɨɞ ɜ ɜɢɞɟ 
ɛɟɫɩɥɚɬɧɨɝɨ ɩɢɬɚɧɢɹ, ɚ ɬɚɤɠɟ ɭɫɬɚɧɨɜɢɬɶ ɫɬɨɢɦɨɫɬɶ ɢ ɤɨɥɢɱɟɫɬɜɨ ɩɨɬɪɟɛɥɹɟɦɵɯ 
ɩɪɨɞɭɤɬɨɜ, ɧɟɜɨɡɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɢ ɞɨɯɨɞ ɤɚɠɞɨɝɨ ɪɚɛɨɬɧɢɤɚ, ɤɨɬɨɪɵɣ ɨɛɥɚɝɚɥɫɹ ɛɵ 
ɧɚɥɨɝɨɦ. 

ɑɬɨɛɵ ɢɡɛɟɠɚɬɶ ɪɢɫɤɨɜ ɢ ɡɚɳɢɬɢɬɶ ɫɜɨɸ ɩɨɡɢɰɢɸ, ɧɭɠɧɨ ɬɳɚɬɟɥɶɧɨ ɩɪɨɩɢɫɵɜɚɬɶ 
ɜ ɞɨɝɨɜɨɪɚɯ, ɩɪɢɤɚɡɚɯ ɪɭɤɨɜɨɞɢɬɟɥɟɣ, ɥɨɤɚɥɶɧɵɯ ɚɤɬɚɯ ɨɪɝɚɧɢɡɚɰɢɢ ɷɤɨɧɨɦɢɱɟɫɤɨɟ 
ɨɛɨɫɧɨɜɚɧɢɟ ɪɚɫɯɨɞɨɜ ɧɚ «ɛɟɧɟɮɢɬɵ» ɪɚɛɨɬɧɢɤɚɦ. Ɍɨɝɞɚ ɭ ɧɚɥɨɝɨɜɨɣ ɢɧɫɩɟɤɰɢɢ 
ɧɟ ɛɭɞɟɬ ɩɪɨɫɬɨɪɚ ɞɥɹ ɪɚɡɦɵɲɥɟɧɢɣ ɧɚ ɷɬɨɬ ɫɱɟɬ.  

Ⱦɥɹ ɪɚɛɨɬɧɢɤɚ ɛɟɧɟɮɢɬɵ ɟɳɟ ɧɭɠɧɟɟ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɪɢɱɢɧɚɦ: 
 ɜɨ-ɩɟɪɜɵɯ, ɨɱɟɜɢɞɧɨ, ɱɬɨ ɟɫɥɢ ɢɯ ɬɟɛɟ ɞɚɸɬ ɛɟɫɩɥɚɬɧɨ, ɬɨ ɫɚɦɨɦɭ 

ɩɨɤɭɩɚɬɶ ɭɠɟ ɧɟ ɧɭɠɧɨ;  
 ɜɨ-ɜɬɨɪɵɯ, ɟɫɥɢ ɭ ɱɟɥɨɜɟɤɚ ɨɛɧɚɪɭɠɢɥɢ ɤɚɤɨɟ-ɬɨ ɫɟɪɶɟɡɧɨɟ ɡɚɛɨɥɟɜɚɧɢɟ, 

ɬɨ ɧɚ ɥɟɱɟɧɢɟ ɢ ɧɚ ɜɫɟ ɫɨɩɭɬɫɬɜɭɸɳɢɟ ɬɪɚɬɵ ɧɭɠɧɵ ɞɟɧɶɝɢ ɢɥɢ ɫɬɪɚɯɨɜɤɚ. Ɉɞɧɚɤɨ ɞɥɹ 
ɩɪɢɨɛɪɟɬɟɧɢɹ ɬɚɤɨɣ ɫɬɪɚɯɨɜɤɢ ɧɭɠɧɨ ɩɪɟɞɨɫɬɚɜɢɬɶ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɬɨɝɨ, ɱɬɨ ɬɵ ɧɢɱɟɦ 
ɬɚɤɢɦ ɧɟ ɛɨɥɟɧ, ɬɨ ɟɫɬɶ ɩɪɨɣɬɢ ɦɟɞɢɰɢɧɫɤɭɸ ɤɨɦɢɫɫɢɸ. ȿɫɥɢ ɠɟ ɱɟɥɨɜɟɤ ɩɨɥɭɱɚɟɬ 
ɩɚɤɟɬ ɛɟɧɟɮɢɬɨɜ, ɬɨ ɦɟɞɢɰɢɧɫɤɨɝɨ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ ɟɦɭ ɩɪɨɯɨɞɢɬɶ ɧɟ ɧɚɞɨ;  

 ɜ-ɬɪɟɬɶɢɯ, ɫɬɪɚɯɨɜɚɧɢɟ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɞɟɲɟɜɥɟ ɨɛɯɨɞɢɬɫɹ 
ɢɧɞɢɜɢɞɭɭɦɭ, ɹɜɥɹɸɳɟɦɭɫɹ ɱɚɫɬɶɸ ɝɪɭɩɩɵ. Ʉ ɬɨɦɭ ɠɟ, ɱɟɦ ɛɨɥɶɲɟ ɷɬɚ ɝɪɭɩɩɚ, ɬɟɦ 
ɫɬɪɚɯɨɜɤɚ ɞɟɲɟɜɥɟ. 

ɇɟɦɚɬɟɪɢɚɥɶɧɵɟ ɫɬɢɦɭɥɵ ɦɨɪɚɥɶɧɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ ɬɚɤɠɟ ɨɤɚɡɵɜɚɸɬ 
ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɬɪɭɞɨɜɨɟ ɩɨɜɟɞɟɧɢɟ ɪɚɛɨɬɧɢɤɚ ɢ ɧɚ ɤɚɱɟɫɬɜɨ ɟɝɨ 
ɪɚɛɨɬɵ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬ: ɩɭɛɥɢɱɧɨɟ ɩɨɨɳɪɟɧɢɟ ɫɨɬɪɭɞɧɢɤɨɜ; ɨɛɴɹɜɥɟɧɢɟ ɛɥɚɝɨɞɚɪɧɨɫɬɢ 
ɜ ɩɪɢɤɚɡɟ; ɜɪɭɱɟɧɢɟ ɩɨɱɟɬɧɵɯ ɝɪɚɦɨɬ, ɞɢɩɥɨɦɨɜ, ɜɵɦɩɟɥɨɜ, ɡɧɚɱɤɨɜ ɢ ɦɟɞɚɥɟɣ; 
ɪɚɡɦɟɳɟɧɢɟ ɮɨɬɨɝɪɚɮɢɣ ɧɚ ɞɨɫɤɟ ɩɨɱёɬɚ; ɧɚɝɪɚɠɞɟɧɢɟ ɪɚɛɨɬɧɢɤɨɜ ɜɧɭɬɪɟɧɧɢɦɢ 
ɡɜɚɧɢɹɦɢ; ɧɚɝɪɚɠɞɟɧɢɟ ɰɟɧɧɵɦɢ ɢ ɤɨɪɩɨɪɚɬɢɜɧɵɦɢ ɩɨɞɚɪɤɚɦɢ; ɧɚɝɪɚɠɞɟɧɢɟ 
ɫɬɚɬɭɫɧɵɦɢ ɩɪɟɦɢɹɦɢ; ɧɚɝɪɚɠɞɟɧɢɟ ɤɭɪɫɨɜɤɚɦɢ ɢ ɩɭɬɟɜɤɚɦɢ ɢ ɞɪɭɝɢɟ. 

ɇɟɦɚɬɟɪɢɚɥɶɧɵɟ ɫɬɢɦɭɥɵ ɦɨɪɚɥɶɧɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ ɬɟɦ ɞɟɣɫɬɜɟɧɧɟɟ, ɱɟɦ 
ɬɨɱɧɟɟ ɢ ɩɨɥɧɟɟ ɜɵɛɪɚɧɚ ɬɚ ɫɨɰɢɚɥɶɧɚɹ ɚɭɞɢɬɨɪɢɹ, ɜ ɤɨɬɨɪɨɣ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ 
ɢɧɮɨɪɦɚɰɢɹ, ɢ ɱɟɦ ɞɥɢɬɟɥɶɧɟɟ ɫɪɨɤ ɞɟɣɫɬɜɢɹ ɷɬɨɣ ɢɧɮɨɪɦɚɰɢɢ. ɂɯ ɝɥɚɜɧɨɟ 
ɞɨɫɬɨɢɧɫɬɜɨ ɧɟɦɚɬɟɪɢɚɥɶɧɵɯ ɫɬɢɦɭɥɨɜ ɦɨɪɚɥɶɧɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ – ɢɯ ɞɟɲɟɜɢɡɧɚ, 
ɚ ɩɨɬɨɦɭ ɜɵɫɨɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ. ȼ ɷɬɨɣ ɫɜɹɡɢ ɧɟɦɚɬɟɪɢɚɥɶɧɵɟ ɫɬɢɦɭɥɵ ɦɨɪɚɥɶɧɨɣ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ ɹɜɥɹɸɬɫɹ ɦɨɳɧɵɦ ɫɪɟɞɫɬɜɨɦ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɫɨɡɧɚɧɢɟ ɪɚɛɨɬɧɢɤɚ ɢ 
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ɮɨɪɦɢɪɨɜɚɧɢɟ ɦɨɬɢɜɨɜ ɟɝɨ ɩɨɜɟɞɟɧɢɹ, ɧɨ ɥɢɲɶ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɨɧɢ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɭɦɟɥɨ Д7, c. 142].  

Ɉɞɧɚɤɨ, ɢɫɯɨɞɹ ɢɡ ɬɟɨɪɢɢ ɩɫɢɯɨɬɢɩɨɜ ȼ.ɂ. Ƚɟɪɱɢɤɨɜɚ, ɜ ɨɬɧɨɲɟɧɢɢ ɩɟɪɫɨɧɚɥɚ 
ɨɪɝɚɧɢɡɚɰɢɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɢɥɢ ɧɟ ɩɪɢɦɟɧɹɬɶ ɨɬɞɟɥɶɧɵɟ ɜɢɞɵ 
ɫɨɫɬɚɜɥɹɸɳɢɯ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ, ɱɬɨ ɨɬɪɚɠɟɧɨ ɜ ɬɚɛɥ. 1 [8, c. 329].  

Ɍɚɛɥɢɰɚ 1 
Cɬɢɦɭɥɵ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɵɟ ɤ ɩɪɢɦɟɧɟɧɢɸ ɢɫɯɨɞɹ ɢɡ ɬɟɨɪɢɢ ɩɫɢɯɨɬɢɩɨɜ 

ȼ.ɂ. Ƚɟɪɱɢɤɨɜɚ  
 
 

 
Ɏɨɪɦɵ 

ɫɬɢɦɭɥɢɪɨɜɚɧɢɹ 

 
 
 

ɋɬɢɦɭɥɵ 

Ɇɨɬɢɜɚɰɢɨɧɧɵɣ ɬɢɩ ɩɟɪɫɨɧɚɥɚ  
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Ⱦɟɧɟɠɧɵɟ ɉɪɟɦɢɢ, ɛɨɧɭɫɵ, ɞɨɩɥɚɬɵ !  ? ? 

Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɋɨɡɞɚɧɢɟ ɭɫɥɨɜɢɣ ɞɥɹ ɪɚɛɨɬɵ ? ! ! 

Ɇɨɪɚɥɶɧɵɟ ɇɟɦɚɬɟɪɢɚɥɶɧɵɟ ɩɨɨɳɪɟɧɢɹ   ! ? ? 

ɍɱɚɫɬɢɟ ɜ ɭɩɪɚɜɥɟɧɢɢ ɍɱɚɫɬɢɟ ɜ ɫɨɜɟɳɚɧɢɹɯ, 
ɩɪɢɧɹɬɢɢ ɪɟɲɟɧɢɣ, 

ɧɚɡɧɚɱɟɧɢɹ ɧɚ ɞɨɥɠɧɨɫɬɶ 

 
? 

  
! 

 

 
ɉɚɬɟɪɧɚɥɢɡɦ 

Ɂɚɛɨɬɚ ɨ ɪɚɛɨɬɧɢɤɟ, 
ɩɨɤɪɨɜɢɬɟɥɶɫɬɜɟɧɧɨɟ 

ɨɬɧɨɲɟɧɢɟ 

  
? 

 
? 

 
! 

ɇɚɬɭɪɚɥɶɧɵɟ Ʌɶɝɨɬɵ ɢ ɤɨɦɩɟɧɫɚɰɢɢ, 
ɛɟɫɩɥɚɬɧɵɟ ɩɭɬɟɜɤɢ 

 
? 

  
! 

ɇɟɝɚɬɢɜɧɵɟ ɇɚɤɚɡɚɧɢɹ ɢ ɭɝɪɨɡɵ   ! 

ɉɪɢɦɟɱɚɧɢɟ: ɡɞɟɫɶ ɞɥɹ ɨɛɨɡɧɚɱɟɧɢɹ ɩɪɢɧɹɬɨ ɫɥɟɞɭɸɳɟɟ ɫɨɞɟɪɠɚɧɢɟ ɫɢɦɜɨɥɨɜ:  
! – ɷɮɮɟɤɬɢɜɧɵ;     – ɞɨɩɭɫɬɢɦɵ; ? – ɛɟɡɪɟɡɭɥɶɬɚɬɧɵ;       – ɡɚɩɪɟɳɟɧɵ. 
ɂɫɬɨɱɧɢɤ: [8] 
 

Ⱦɥɹ ɞɢɚɝɧɨɫɬɢɤɢ ɩɹɬɢ ɬɢɩɨɜ ɦɨɬɢɜɚɰɢɢ ɩɟɪɫɨɧɚɥɚ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɢɦɟɧɹɟɬɫɹ 
ɦɟɬɨɞɢɤɚ ɧɚɢɛɨɥɟɟ ɢɡɜɟɫɬɧɚɹ ɤɚɤ «ɬɟɫɬ Ƚɟɪɱɢɤɨɜɚ» Д9, c. 47Ж. ɇɚ ɨɫɧɨɜɟ ɡɚɞɚɧɢɹ 
ɤɨɦɩɥɟɤɫɚ ɜɨɩɪɨɫɨɜ ɜ ɚɧɤɟɬɟ ɬɟɫɬɚ Ƚɟɪɱɢɤɨɜɚ ɨɬɜɟɬɵ ɪɟɫɩɨɧɞɟɧɬɨɜ ɢɧɬɟɪɩɪɟɬɢɪɭɸɬɫɹ:  

 ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɣ (ɤɨɦɦɟɪɱɟɫɤɢɣ); 
 ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɣ;   
 ɩɚɬɪɢɨɬɢɱɟɫɤɢ; 
 ɯɨɡɹɣɫɤɢɣ;  
 ɥɸɦɩɟɧɢɡɢɪɨɜɚɧɧɵɣ (ɢɡɛɟɝɚɬɟɥɶɧɨɣ ɦɨɬɢɜɚɰɢɢ).  
Ʉɚɠɞɨɦɭ ɢɡ ɷɬɢɯ ɬɢɩɨɜ ɦɨɬɢɜɚɰɢɢ ɦɨɠɟɬ ɛɵɬɶ ɫɨɩɨɫɬɚɜɥɟɧ ɨɩɪɟɞɟɥɟɧɧɵɣ ɜɢɞ 

ɫɨɬɪɭɞɧɢɤɚ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɡɚɧɢɦɚɟɦɚɹ ɢɦ ɞɨɥɠɧɨɫɬɶ, ɚ ɬɚɤɠɟ ɢɧɫɬɪɭɦɟɧɬɵ 
ɫɬɢɦɭɥɢɪɨɜɚɧɢɹ, ɤɚɤ ɷɬɨ ɨɬɪɚɠɟɧɨ ɜ ɬɚɛɥ. 2 ɢ ɬɚɛɥ. 3. 
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Ɍɚɛɥɢɰɚ 2 
ɇɚɢɥɭɱɲɟɟ ɫɨɨɬɜɟɬɫɬɜɢɟ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɜɢɞɨɜ ɩɟɪɫɨɧɚɥɚ ɢ ɡɚɧɢɦɚɟɦɨɣ 

ɢɦɢ ɞɨɥɠɧɨɫɬɟɣ ɜ ɨɪɝɚɧɢɡɚɰɢɢ ɬɢɩɚɦ ɬɪɭɞɨɜɨɣ ɦɨɬɢɜɚɰɢɢ ɩɨ ɦɟɬɨɞɢɤɟ              
ȼ.ɂ. Ƚɟɪɱɢɤɨɜɚ 

 
Ɍɢɩ ɬɪɭɞɨɜɨɣ 

ɦɨɬɢɜɚɰɢɢ 
 

ȼɢɞ ɫɨɬɪɭɞɧɢɤɚ Ⱦɨɥɠɧɨɫɬɶ (ɩɪɢɦɟɪ) 

Иɧɫɬɪɭɦɟɧɬɚɥɶɧɚɹ ɂɫɩɨɥɧɢɬɟɥɶ ɪɚɛɨɬ ɫ ɱɟɬɤɨ 
ɢɡɦɟɪɢɦɵɦ ɪɟɡɭɥɶɬɚɬɨɦ 

Ɇɟɧɟɞɠɟɪ ɩɨ ɩɪɨɞɚɠɚɦ 

ɏɨɡɹɣɫɤɚɹ, 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɚɹ, 
ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɚɹ 

ɂɫɩɨɥɧɢɬɟɥɶ ɧɚ ɚɜɬɨɧɨɦɧɨɣ 
ɪɚɛɨɬɟ 

Ⱥɝɟɧɬ, ɬɨɪɝɨɜɵɣ ɩɪɟɞɫɬɚɜɢɬɟɥɶ, 
ɫɥɟɫɚɪɶ-ɪɟɦɨɧɬɧɢɤ 

 

Ʌɸɦɩɟɧɫɤɚɹ ɂɫɩɨɥɧɢɬɟɥɶ ɧɚ ɩɪɨɫɬɵɯ ɪɚɛɨɬɚɯ 
 

Ɉɩɟɪɚɬɨɪ ɩɨɥɭ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ 
ɦɚɲɢɧɵ, ɮɚɥɶɰɨɜɳɢɤ ɢ ɬ.ɞ. 

ɉɪɨɮɟɫɫɢɨɧɚɥɶɧɚɹ ɋɩɟɰɢɚɥɢɫɬ ɫ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ 
ɯɚɪɚɤɬɟɪɨɦ ɪɚɛɨɬɵ 

Ɇɟɧɟɞɠɟɪ, HR-ɫɩɟɰɢɚɥɢɫɬ 

ɏɨɡɹɣɫɤɚɹ, 
ɩɚɬɪɢɨɬɢɱɟɫɤɚɹ 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ɩɨɞɪɚɡɞɟɥɟɧɢɹ Ɋɭɤɨɜɨɞɢɬɟɥɶ ɫɥɭɠɛɵ, ɨɬɞɟɥɚ, 
ɰɟɯɚ ɢ ɬ.ɩ. 

ɏɨɡɹɣɫɤɚɹ ȼɵɫɲɢɣ ɭɩɪɚɜɥɹɸɳɢɣ Ƚɟɧɟɪɚɥɶɧɵɣ ɞɢɪɟɤɬɨɪ 

ɂɫɬɨɱɧɢɤ: [9]  
Ɍɚɛɥɢɰɚ 3 

ɂɧɫɬɪɭɦɟɧɬɵ ɫɬɢɦɭɥɢɪɨɜɚɧɢɹ ɫɥɭɠɚɳɢɯ ɫ ɪɚɡɧɵɦɢ ɬɢɩɚɦɢ ɬɪɭɞɨɜɨɣ ɦɨɬɢɜɚɰɢɢ 
ɩɨ ɦɟɬɨɞɢɤɟ ȼ.ɂ. Ƚɟɪɱɢɤɨɜɚ  

Ɍɢɩ ɬɪɭɞɨɜɨɣ 
ɦɨɬɢɜɚɰɢɢ 

 

Ʉɚɤ ɩɨɨɳɪɹɬɶ Ʉɚɤ ɧɚɤɚɡɚɬɶ 

Ⱥ 1 2 

ɏɨɡɹɣɫɬɜɟɧɧɵɣ Ɋɹɞɨɜɨɦɭ ɫɨɬɪɭɞɧɢɤɭ ɩɪɟɞɨɫɬɚɜɶɬɟ 
ɜɨɡɦɨɠɧɨɫɬɶ ɛɪɚɬɶ ɧɚ ɫɟɛɹ ɩɨɥɧɭɸ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟ ɫɜɨɟɣ 
ɪɚɛɨɬɵ, ɞɟɥɟɝɢɪɭɣɬɟ ɩɨɥɧɨɦɨɱɢɹ. 
Ɋɭɤɨɜɨɞɢɬɟɥɸ ɩɪɟɞɥɨɠɢɬɟ 
ɤɭɪɢɪɨɜɚɬɶ ɫɬɪɚɬɟɝɢɱɟɫɤɢɟ ɩɪɨɟɤɬɵ 
ɤɨɦɩɚɧɢɢ, ɜɥɚɞɟɬɶ ɚɤɰɢɹɦɢ.  

Ɍɚɤɢɟ ɫɨɬɪɭɞɧɢɤɢ ɧɟ ɬɟɪɩɹɬ, 
ɤɨɝɞɚ ɢɯ ɤɨɧɬɪɨɥɢɪɭɸɬ, 

ɭɤɚɡɵɜɚɸɬ, ɱɬɨ ɢɦɟɧɧɨ ɢ ɤɚɤ 
ɞɟɥɚɬɶ. 

Иɧɫɬɪɭɦɟɧɬɚɥɶɧɵɣ ɍɜɟɥɢɱɢɜɚɬɶ ɡɚɪɚɛɨɬɨɤ, ɟɫɥɢ ɪɹɞɨɜɨɣ 
ɫɨɬɪɭɞɧɢɤ, ɬɨ ɩɨɜɵɲɚɣɬɟ ɡɚɪɚɛɨɬɧɭɸ 
ɩɥɚɬɭ, ɧɚɱɢɫɥɹɣɬɟ ɩɪɟɦɢɢ ɡɚ ɯɨɪɨɲɢɟ 
ɪɟɡɭɥɶɬɚɬɵ. Ɋɭɤɨɜɨɞɢɬɟɥɸ 
ɜɵɩɥɚɱɢɜɚɣɬɟ ɜɧɭɲɢɬɟɥɶɧɵɟ 
ɩɪɨɰɟɧɬɵ, ɛɨɧɭɫɵ ɢ ɜɫɟ ɜɪɟɦɹ 
ɩɨɞɱɟɪɤɢɜɚɣɬɟ ɫɜɹɡɶ ɦɟɠɞɭ ɧɢɦ ɢ 
ɜɨɡɧɚɝɪɚɠɞɟɧɢɟɦ. 
 

ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɥɢɲɢɬɟ 
ɦɚɬɟɪɢɚɥɶɧɵɯ ɛɟɧɟɮɢɬɨɜ – 
ɨɲɬɪɚɮɭɣɬɟ, ɭɦɟɧɶɲɢɬɟ 
ɛɨɧɭɫ, ɭɩɪɚɡɞɧɢɬɟ ɫɨɰɢɚɥɶɧɵɟ 
ɥɶɝɨɬɵ. ɍ ɪɭɤɨɜɨɞɢɬɟɥɹ 
ɨɬɧɢɦɢɬɟ ɚɜɬɨɦɨɛɢɥɶ ɫ 
ɜɨɞɢɬɟɥɟɦ. 

ɉɪɨɮɟɫɫɢɨɧɚɥɶɧɵɣ ɉɪɟɞɫɬɚɜɶɬɟ ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɭɱɚɬɶɫɹ 
ɡɚ ɫɱɟɬ ɤɨɦɩɚɧɢɢ, ɩɨɜɵɲɚɣɬɟ ɜ 
ɞɨɥɠɧɨɫɬɢ, ɩɪɢɡɧɚɜɚɣɬɟ ɞɨɫɬɢɠɟɧɢɹ, 
ɧɟ ɤɨɧɬɪɨɥɢɪɭɣɬɟ ɤɚɠɞɵɣ ɲɚɝ. 

ɂɝɧɨɪɢɪɭɣɬɟ ɥɸɛɵɟ ɥɢɱɧɵɟ 
ɞɨɫɬɢɠɟɧɢɹ ɫɚɦɨɝɨ 
ɫɨɬɪɭɞɧɢɤɚ ɢ ɟɝɨ ɩɨɞɱɢɧɟɧɧɵɯ, 
ɭɯɭɞɲɢɬɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɢ 
ɥɢɲɢɬɟ ɜɨɡɦɨɠɧɨɫɬɢ ɭɱɢɬɶɫɹ 
ɢ ɪɚɡɜɢɜɚɬɶɫɹ, ɡɚɜɚɥɢɬɟ 
ɪɭɬɢɧɧɨɣ ɪɚɛɨɬɨɣ. 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3 
 

Ⱥ 1 2 

ɉɚɬɪɢɨɬɢɱɟɫɤɢɣ ɉɨɛɥɚɝɨɞɚɪɢɬɟ ɫɨɬɪɭɞɧɢɤɚ 
ɩɭɛɥɢɱɧɨ, ɨɬɦɟɱɚɣɬɟ ɟɝɨ ɡɚɫɥɭɝɢ 
ɜɢɡɭɚɥɶɧɨ (ɞɨɫɤɚ ɩɨɱɟɬɚ, ɡɜɚɧɢɟ 
«ɥɭɱɲɢɣ ɫɨɬɪɭɞɧɢɤ»).  
Ʌɢɧɟɣɧɨɦɭ ɪɭɤɨɜɨɞɢɬɟɥɸ 
ɩɪɟɞɥɨɠɢɬɟ ɜɨɣɬɢ ɜ ɫɨɫɬɚɜ ɫɨɜɟɬɚ 
ɞɢɪɟɤɬɨɪɨɜ ɢɥɢ ɩɨɫɟɳɚɬɶ 
ɫɬɪɚɬɟɝɢɱɟɫɤɢɟ ɫɨɜɟɳɚɧɢɹ. ȿɫɥɢ ɜ 
ɤɨɦɩɚɧɢɢ ɩɚɬɪɢɨɬɨɜ ɦɧɨɝɨ 
ɪɚɡɪɚɛɨɬɚɣɬɟ ɩɨɥɨɠɟɧɢɟ ɨ 
ɫɨɰɢɚɥɶɧɨɣ ɡɚɳɢɬɟ. 
 

Ȼɥɚɝɨɞɚɪɢɬɟ ɞɪɭɝɢɯ ɫɨɬɪɭɞɧɢɤɨɜ 
ɬɚɤ, ɱɬɨɛɵ ɩɚɬɪɢɨɬ ɷɬɨ ɜɢɞɟɥ. 
ɉɪɢ ɷɬɨɦ ɧɟ ɩɨɨɳɪɹɣɬɟ. Ɇɨɠɧɨ 
ɩɪɢɝɪɨɡɢɬɶ ɭɜɨɥɶɧɟɧɢɟɦ, ɥɢɲɢɬɶ 
ɜɨɡɦɨɠɧɨɫɬɢ «ɨɩɟɤɚɬɶ» ɞɪɭɝɢɯ 
ɫɨɬɪɭɞɧɢɤɨɜ (ɩɟɪɟɜɟɫɬɢ ɜ ɞɪɭɝɨɣ 
ɨɬɞɟɥ, ɮɢɥɢɚɥ) 

Ʌɸɦɩɟɧɢɡɢɪɨɜɚɧɧɵɣ ɑɟɬɤɨ ɮɨɪɦɭɥɢɪɭɣɬɟ ɡɚɞɚɧɢɹ ɢ 
ɬɪɟɛɨɜɚɧɢɹ, ɩɪɢɱɟɦ ɨɧɢ ɞɨɥɠɧɵ 
ɛɵɬɶ ɩɪɨɫɬɟɣɲɢɟ. Ɂɚɛɨɬɶɬɟɫɶ ɨ 
ɫɨɬɪɭɞɧɢɤɟ ɤɚɤ ɪɨɞɧɚɹ ɦɚɬɶ – 
ɩɪɢɦɟɧɹɣɬɟ ɦɟɬɨɞɵ ɤɧɭɬɚ ɢ 
ɩɪɹɧɢɤɚ. 

ɉɪɢɝɪɨɡɢɬɟ, ɱɬɨ ɥɢɲɢɬɟ 
ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɥɭɱɚɬɶ 
ɟɞɢɧɫɬɜɟɧɧɵɣ ɞɨɯɨɞ, ɧɟ 
ɩɨɦɨɝɚɣɬɟ ɪɟɲɚɬɶ 
ɦɚɬɟɪɢɚɥɶɧɵɟ ɩɪɨɛɥɟɦɵ, 
ɥɢɲɢɬɟ ɞɨɩɥɚɬ ɢ ɛɨɧɭɫɨɜ. 

ɂɫɬɨɱɧɢɤ: [9] 
 

Ⱦɟɣɫɬɜɭɹ ɜ ɞɢɚɥɟɤɬɢɱɟɫɤɨɦ ɟɞɢɧɫɬɜɟ, ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɫɬɢɦɭɥɵ ɮɨɪɦɢɪɭɸɬ 
ɦɨɬɢɜɚɰɢɨɧɧɨɟ ɹɞɪɨ ɩɟɪɫɨɧɚɥɚ ɨɪɝɚɧɢɡɚɰɢɢ, ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɤɨɬɨɪɨɝɨ   ɛɵɜɚɟɬ   
ɧɚɫɬɨɥɶɤɨ   ɨɬɥɢɱɧɨɣ   ɨɬ   ɨɠɢɞɚɟɦɨɣ, ɱɬɨ   ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɪɚɫɫɦɨɬɪɟɬɶ 
ɫɨɞɟɪɠɚɧɢɟ ɢ ɮɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɦɨɬɢɜɚɰɢɨɧɧɵɣ ɩɨɬɟɧɰɢɚɥ ɢ ɨɩɪɟɞɟɥɹɸɳɢɯ ɟɝɨ 
ɡɧɚɱɢɦɨɫɬɶ ɫɨɫɬɚɜɥɹɸɳɢɯ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ. 

 
Ɏɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɡɧɚɱɢɦɨɫɬɶ ɫɬɢɦɭɥɨɜ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ  
Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɜɵɩɨɥɧɟɧɧɵɯ ɜ RƯРКs AОrШЧКЯТРƗМТУКs IЧsЭТЭūЭs (RAI) ɢ 

ψТгЧОsК ЦƗФsХКs ЮЧ ЭОСЧШХШƧТУЮ КЮРsЭsФШХК (RISEψA), ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 4-ɣ ɢ η-ɣ 
Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ 201θ ɢ 2018 ɝ.ɝ.  Д10; 11Ж 
ɨɩɪɟɞɟɥɢɥɢ ɫɨɜɨɤɭɩɧɨɫɬɶ ɧɚɢɛɨɥɟɟ ɜɥɢɹɸɳɢɯ ɧɚ ɡɧɚɱɢɦɨɫɬɶ ɢ ɞɢɧɚɦɢɤɭ 
ɦɨɬɢɜɚɰɢɨɧɧɵɯ ɫɬɢɦɭɥɨɜ ɜ ɫɨɫɬɚɜɟ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ – ɷɬɨ ɜɨɡɪɚɫɬ ɢ ɩɨɥ 
ɤɨɪɩɨɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ, ɚ ɬɚɤɠɟ ɦɨɧɟɬɚɪɧɚɹ ɫɬɨɢɦɨɫɬɶ ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ ɫɬɢɦɭɥɚ. 

ɉɨɥɭɱɟɧɧɵɟ ɜ ɩɪɨɰɟɫɫɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɪɚɡɪɚɛɨɬɤɢ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɦɚɬɟɪɢɚɥɵ 
ɯɨɪɨɲɨ ɫɨɝɥɚɫɭɸɬɫɹ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɚɬɢɤɟ Ʉɚɞɪɨɜɨɝɨ 
Ⱦɨɦɚ "ɋɭɩɟɪ Ⱦɠɨɛ" Д12Ж, ɱɬɨ ɧɚɝɥɹɞɧɨ ɞɟɦɨɧɫɬɪɢɪɭɟɬɫɹ ɧɚ ɪɢɫ. 1. Ɂɞɟɫɶ ɜ ɤɚɱɟɫɬɜɟ 
ɩɨɤɚɡɚɬɟɥɟɦ ɩɪɢɧɹɬɚ ɦɨɬɢɜɚɰɢɨɧɧɚɹ ɜɚɥɟɧɬɧɨɫɬɶ (�) – ɰɟɧɧɨɫɬɶ, ɡɧɚɱɢɦɨɫɬɶ ɨɛɴɟɤɬɚ, 
ɫɨɛɵɬɢɹ ɢɥɢ ɞɟɣɫɬɜɢɹ ɞɥɹ ɫɭɛɴɟɤɬɚ, ɢɯ ɦɨɬɢɜɚɰɢɨɧɧɚɹ (ɩɨɛɭɞɢɬɟɥɶɧɚɹ) ɫɢɥɚ.  

Ⱦɥɹ ɚɧɚɥɢɡɚ ɫɨɩɨɫɬɚɜɢɦɨɫɬɢ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨ ɨɞɧɨɪɨɞɧɵɦ ɫɨɫɬɚɜɥɹɸɳɢɦ 
ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ ɡɚɪɭɛɟɠɧɵɯ (          ) ɢ ɨɬɟɱɟɫɬɜɟɧɧɵɯ (         )  ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ  ɢɧɬɟɪɜɚɥɶɧɵɟ ɨɰɟɧɤɢ v ±⁡Δ ɦɨɬɢɜɚɰɢɨɧɧɨɣ ɜɚɥɟɧɬɧɨɫɬɢ 
ɩɨɥɨɠɢɬɟɥɶɧɨ ɫɬɢɦɭɥɢɪɭɸɳɢɯ ɨɞɧɨɪɨɞɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ. 
Ɂɞɟɫɶ v – ɫɪɟɞɧɹɹ ɫɬɚɬɢɫɬɢɱɟɫɤɚɹ ɦɨɬɢɜɚɰɢɨɧɧɨɣ ɜɚɥɟɧɬɧɨɫɬɢ ɫɬɢɦɭɥɚ 
ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ ɢ Δ – ɩɪɟɞɟɥɶɧɚɹ ɨɲɢɛɤɚ ɜɵɛɨɪɤɢ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ 
Д13, ɫ.230Ж: 

 
                             Δ = μ∙tβ,h,                                                                      (1) 
 

ɝɞɟ β – ɞɨɜɟɪɢɬɟɥɶɧɚɹ ɜɟɪɨɹɬɧɨɫɬɶ; 
h – ɨɛɴɟɦ ɜɵɛɨɪɨɱɧɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ (ɱɢɫɥɟɧɧɨɫɬɶ ɟɞɢɧɢɰ); 
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            t – ɩɚɪɚɦɟɬɪ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɋɬɶɸɞɟɧɬɚ.  
Ⱦɥɹ ɭɪɨɜɧɹ ɞɨɜɟɪɢɬɟɥɶɧɨɣ ɜɟɪɨɹɬɧɨɫɬɢ β =0,9η ɢ ɱɢɫɥɟɧɧɨɫɬɢ ɟɞɢɧɢɰ 

ɜɵɛɨɪɨɱɧɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ h> 120, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɛɴɟɦɚɦ ɜɵɛɨɪɨɱɧɨɝɨ 
ɧɚɛɥɸɞɟɧɢɹ ɞɥɹ ɡɚɪɭɛɟɠɧɵɯ ɢ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ, ɩɚɪɚɦɟɬɪ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɋɬɞɟɧɬɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ  ɬɚɛɭɥɢɪɨɜɚɧɧɵɯ ɞɚɧɧɵɯ ɫɨɫɬɚɜɥɹɟɬ tβ=0,95,h>120 = 1,96 [14, 
ɫ.343Ж.  

 

 

ɂɫɬɨɱɧɢɤ: Д1ηЖ 
Ɋɢɫ. 1. Ƚɪɚɮɢɤɚ ɫɨɩɨɫɬɚɜɢɦɨɫɬɢ ɪɟɡɭɥɶɬɚɬɨɜ ɨɰɟɧɨɤ ɢɡɦɟɪɟɧɧɨɣ ɜɚɥɟɧɬɧɨɫɬɢ 

ɡɚɪɭɛɟɠɧɵɯ ɢ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ 
 

Ɍɨɝɞɚ, ɫ ɭɱɟɬɨɦ ɭɪɨɜɧɹ ɞɨɜɟɪɢɬɟɥɶɧɨɣ ɜɟɪɨɹɬɧɨɫɬɢ 0,9η ɢ ɞɚɧɧɵɯ ɩɨ 
ɫɪɟɞɧɟɫɬɚɬɢɫɬɢɱɟɫɤɢɦ ɡɧɚɱɟɧɢɹɦ ɦɨɬɢɜɚɰɢɨɧɧɨɣ ɜɚɥɟɧɬɧɨɫɬɢ ɡɚɪɭɛɟɠɧɵɯ �⁡ ɢ 
ɨɬɟɱɟɫɬɜɟɧɧɵɯ �∗ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɪɜɚɥɶɧɵɯ ɨɰɟɧɨɤ ߭ ± ⁡� ɢ ɢɯ 
ɫɨɩɨɫɬɚɜɢɦɨɫɬɢ ɩɨ ɨɞɧɨɪɨɞɧɵɦ ɫɬɢɦɭɥɢɪɭɸɳɢɦ ɧɟɦɨɧɟɬɚɪɧɵɦ ɫɨɫɬɚɜɥɹɸɳɢɦ 
ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫ. 1 ɚ, b, c, d, e, f, g, h. ɋɨɜɦɟɳɟɧɢɟ ɡɨɧ 
ɢɧɬɟɪɜɚɥɶɧɵɯ ɨɰɟɧɨɤ ɩɨɤɚɡɚɧɨ ɜ ɜɢɞɟ ɡɚɲɬɪɢɯɨɜɚɧɧɨɝɨ ɰɜɟɬɧɨɝɨ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ      .       

Ƚɪɭɩɩɢɪɨɜɤɚ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɨɛɟɫɩɟɱɢɜɚɥɚ ɞɥɹ Ʉɚɞɪɨɜɨɝɨ Ⱦɨɦɚ "ɋɭɩɟɪ 
Ⱦɠɨɛ" ɪɟɩɪɟɡɟɧɬɚɬɢɜɧɨɫɬɶ ɜɵɛɨɪɤɢ ɜ 1η00 ɪɟɫɩɨɧɞɟɧɬɨɜ ɩɪɢ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ 
ɩɨɝɪɟɲɧɨɫɬɢ ȝ = 2,η% ɢ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɥɚɬɜɢɣɫɤɢɯ ɜɵɫɲɢɯ ɭɱɟɛɧɵɯ ɡɚɜɟɞɟɧɢɹɯ 
RISEψA ɢ RAI ɩɪɢ 300 ɪɟɫɩɨɧɞɟɧɬɚɯ ɫɬɚɬɢɫɬɢɱɟɫɤɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɫɨɫɬɚɜɢɥɚ ȝ* = 3,0 
%.   

ɂɫɫɥɟɞɨɜɚɧɢɹ Ʉɚɞɪɨɜɨɝɨ Ⱦɨɦɚ "ɋɭɩɟɪ Ⱦɠɨɛ" ɜɵɹɜɢɥɢ, ɤɚɤ ɧɚɝɥɹɞɧɨ 
ɞɟɦɨɧɫɬɪɢɪɭɟɬɫɹ ɧɚ ɪɢɫ. 2, ɱɬɨ ɮɚɤɬɨɪ ɜɥɢɹɧɢɹ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɧɚ ɦɨɬɢɜɚɰɢɨɧɧɭɸ 
ɜɚɥɟɧɬɧɨɫɬɶ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɡɧɚɧ ɧɢɱɬɨɠɧɵɦ ɢ ɷɥɢɦɢɧɢɪɨɜɚɧ ɜ ɢɫɫɥɟɞɨɜɚɧɢɢ ɢ 
ɚɧɚɥɢɡɟ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɦɟɪɵ ɢ ɞɢɧɚɦɢɤɢ ɢɡɦɟɧɟɧɢɹ ɫɢɥɵ ɦɨɬɢɜɚɰɢɢ ɞɥɹ 
ɫɨɫɬɚɜɥɹɸɳɢɯ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ ɹɞɪɚ ɨɪɝɚɧɢɡɚɰɢɢ.  



StarЩЭКЮЭТsФƗs гТЧƗЭЧТsФТ ЩrКФЭТsФƗs ФШЧПОrОЧМОs “TrКЧsЩШrЭs. IгРХƯЭƯЛК. LШƧТsЭТФК ЮЧ ТЧžОЧТОrТУК – 2021” rКФsЭЮ ФrƗУЮЦs 
Proceedings of the International scientific conference Transport. Education. Logistics And Engineering –2021” 

189 

 

 

ɂɫɬɨɱɧɢɤ: Д12Ж 
Ɋɢɫ. 2. ȼɥɢɹɧɢɟ ɭɪɨɜɧɹ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɪɟɫɩɨɧɞɟɧɬɨɜ ɧɚ ɦɨɬɢɜɚɰɢɨɧɧɭɸ 

ɜɚɥɟɧɬɧɨɫɬɶ  
 
ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɬɚɤ ɤɚɤ ɫɩɟɤɬɪ ɞɨɥɠɧɨɫɬɟɣ ɢ ɩɪɨɮɟɫɫɢɣ ɪɟɫɩɨɧɞɟɧɬɨɜ 

ɧɚɯɨɞɢɬɫɹ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ, ɜɵɜɨɞɵ, ɫɞɟɥɚɧɧɵɟ 
ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɯɚɪɚɤɬɟɪɭ ɫɜɹɡɢ ɦɨɬɢɜɚɰɢɨɧɧɨɣ ɜɚɥɟɧɬɧɨɫɬɢ ɞɥɹ ɫɨɫɬɚɜɥɹɸɳɢɯ 
ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ ɢ ɭɪɨɜɧɹ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ, ɦɨɠɧɨ ɪɚɫɩɪɨɫɬɪɚɧɢɬɶ ɢ ɧɚ ɜɟɫɶ 
ɫɩɟɤɬɪ ɞɨɥɠɧɨɫɬɟɣ ɢ ɩɪɨɮɟɫɫɢɣ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɷɥɢɦɢɧɢɪɨɜɚɧɢɢ ɧɟɫɭɳɟɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ ɩɨ ɢɯ ɜɥɢɹɧɢɸ 
ɧɚ ɪɟɡɭɥɶɬɚɬɢɜɧɵɣ ɩɪɢɡɧɚɤ, ɤɨɬɨɪɵɦ ɹɜɥɹɟɬɫɹ ɦɨɬɢɜɚɰɢɨɧɧɚɹ ɜɚɥɟɧɬɧɨɫɬɶ ሺ߭ሻ, 
ɩɪɢɱɢɧɧɨ- ɫɥɟɞɫɬɜɟɧɧɚɹ ɫɜɹɡɶ ɷɬɨɝɨ ɪɟɡɭɥɶɬɚɬɢɜɧɨɝɨ ɩɪɢɡɧɚɤɚ ɫ ɞɪɭɝɢɦɢ ɮɚɤɬɨɪɧɵɦɢ 
ɩɪɢɡɧɚɤɚɦɢ, ɚ ɢɦɟɧɧɨ, ɜɢɞɚ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɣ ɥɶɝɨɬɵ –  б, ɜɨɡɪɚɫɬɚ – в ɢ ɩɨɥɚ – ⁡� 
ɪɟɫɩɨɧɞɟɧɬɨɜ, ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɮɭɧɤɰɢɟɣ ɫɥɟɞɭɸɳɟɝɨ ɜɢɞɚ ߭ = ݂ሺݔ, ,ݕ �ሻ. 

Ɉɛɨɛɳɚɹ ɢɧɮɨɪɦɚɰɢɸ ɡɚɪɭɛɟɠɧɵɯ ɢ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ ɨ ɯɚɪɚɤɬɟɪɟ 
ɩɪɢɱɢɧɧɨ-ɫɥɟɞɫɬɜɟɧɧɵɯ ɫɜɹɡɟɣ ɦɨɬɢɜɚɰɢɨɧɧɨɣ ɜɚɥɟɧɬɧɨɫɬɢ ɫ ɩɟɪɟɞɟɥɹɸɳɢɦɢ ɟɟ 
ɭɪɨɜɟɧɶ ɢ ɞɢɧɚɦɢɤɭ ɮɚɤɬɨɪɚɦɢ, ɫɮɨɪɦɢɪɨɜɚɧ ɪɟɣɬɢɧɝ ɩɪɢɨɪɢɬɟɬɧɨɫɬɢ ɫɨɫɬɚɜɥɹɸɳɢɯ 
ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ, ɤɨɬɨɪɵɣ ɜ ɧɚɝɥɹɞɧɨɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɟɧ ɫɬɨɥɛɢɤɨɜɨɣ ɞɢɚɝɪɚɦɦɨɣ ɢ 
ɤɪɢɜɨɣ ɬɪɟɧɞɚ ɧɚ ɪɢɫ. 3.  

 

 

ɂɫɬɨɱɧɢɤ: Д1ηЖ 
 
Ɋɢɫ. 3. Ɋɟɣɬɢɧɝ ɩɪɢɨɪɢɬɟɬɧɨɫɬɢ ɢ ɬɪɟɧɞ ɦɨɬɢɜɚɰɢɨɧɧɨɣ ɜɚɥɟɧɬɧɨɫɬɢ 

ɫɨɫɬɚɜɥɹɸɳɢɯ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ 

Ʉɪɢɜɚɹ ɬɪɟɧɞɚ 
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Ɂɞɟɫɶ 1 – ɨɩɥɚɬɚ ɪɚɫɯɨɞɨɜ ɧɚ ɨɛɭɱɟɧɢɟ; 2 – ɨɩɥɚɬɚ ɫɜɨɛɨɞɧɨɝɨ ɜɪɟɦɟɧɢ; 3 – ɨɩɥɚɬɚ 
ɩɨɥɢɫɚ ȾɆɋ (ɞɨɛɪɨɜɨɥɶɧɨɝɨ ɦɟɞɢɰɢɧɫɤɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ); 4 – ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ 
ɚɜɬɨɦɨɛɢɥɹ ɜ ɫɥɭɠɟɛɧɨɟ ɩɨɥɶɡɨɜɚɧɢɟ; η – ɚɛɨɧɟɧɬ ɫɩɨɪɬɢɜɧɨɝɨ (ɨɡɞɨɪɨɜɢɬɟɥɶɧɨɝɨ) 
ɤɨɦɩɥɟɤɫɚ; θ – ɨɪɝɚɧɢɡɚɰɢɹ ɩɢɬɚɧɢɹ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ; 7 – ɨɩɥɚɬɚ ɦɨɛɢɥɶɧɨɣ ɫɜɹɡɢ ɢ 
ɢɧɬɟɪɧɟɬ; 8 – ɩɭɛɥɢɱɧɚɹ ɛɥɚɝɨɞɚɪɧɨɫɬɶ. 

Ɋɟɣɬɢɧɝ ɩɪɢɨɪɢɬɟɬɧɨɫɬɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫ. 3, ɩɨɤɚɡɵɜɚɟɬ ɨɱɟɜɢɞɧɭɸ ɫɜɹɡɶ 
ɡɧɚɱɢɦɨɫɬɢ ɦɨɬɢɜɚɰɢɨɧɧɨɣ ɜɚɥɟɧɬɧɨɫɬɢ ɫ ɦɨɧɟɬɚɪɧɨɣ ɰɟɧɧɨɫɬɶɸ ɫɨɫɬɚɜɥɹɸɳɢɯ 
ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ, ɢ ɷɬɚ ɫɜɹɡɶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɬɟɦ, ɱɬɨ ɩɪɨɦɟɠɭɬɨɱɧɵɟ 
ɮɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɪɟɡɭɥɶɬɚɬ, ɨɩɭɫɤɚɸɬɫɹ ɢɥɢ ɷɥɢɦɢɧɢɪɭɸɬɫɹ ɢ ɩɪɢɱɢɧɧɨ-
ɫɥɟɞɫɬɜɟɧɧɚɹ ɫɜɹɡɶ ɦɟɠɞɭ ɮɚɤɬɨɪɧɵɦ ɩɪɢɡɧɚɤɨɦ – ɦɨɧɟɬɚɪɧɨɣ ɰɟɧɧɨɫɬɶɸ 
ɫɨɫɬɚɜɥɹɸɳɢɯ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ ɪ ɢ ɪɟɡɭɥɶɬɚɬɨɦ – ɦɨɬɢɜɚɰɢɨɧɧɨɣ 
ɜɚɥɟɧɬɧɨɫɬɶɸ ߭, ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ ɜɢɞɟ ɮɭɧɤɰɢɢ ࣏ = ݂ሺ�ሻ.  

Ɍɚɤɚɹ ɦɨɞɟɥɶ ɩɪɢɱɢɧɧɨ-ɫɥɟɞɫɬɜɟɧɧɨɣ ɫɜɹɡɢ, ɤɨɝɞɚ ɜɨɡɦɨɠɧɨ ɷɥɢɦɢɧɢɪɨɜɚɧɢɟ 
ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɮɚɤɬɨɪɨɜ x, y, �    ɢ ɪɟɡɭɥɶɬɚɬɢɜɧɵɣ ɩɪɢɡɧɚɤ ɫɜɹɡɚɧ ɫ ɮɚɤɬɨɪɧɵɦ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ, ɬɨ ɟɫɬɶ ࣏ = ݂ሺ�ሻ, ɨɛɭɫɥɨɜɥɟɧɚ ɫɜɨɣɫɬɜɨɦ ɬɪɚɧɡɢɬɢɜɧɨɫɬɢ. 

Ⱦɥɹ ɷɬɨɝɨ ɫɜɨɣɫɬɜɚ ɯɚɪɚɤɬɟɪɧɵɦ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɩɪɢɱɢɧɚ Б ɢ ɫɥɟɞɫɬɜɢɟ ɍ 
ɫɜɹɡɚɧɵ ɫɨɨɬɧɨɲɟɧɢɟɦ ɏ→ɏ'→ɏ''→ɍ, ɚ ɧɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɏ→ɍ. Ɉɞɧɚɤɨ 
ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɮɚɤɬɨɪɵ Б' ɢ Б'', ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢ ɚɧɚɥɢɡɟ ɨɩɭɫɤɚɸɬɫɹ ɢɥɢ 
ɷɥɢɦɢɧɢɪɭɸɬɫɹ, ɢ ɢɫɫɥɟɞɭɟɦɚɹ ɦɨɞɟɥɶ ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ ɨɛɳɟɦ ɜɢɞɟ, ɤɚɤ Y = f(X), ɚ ɞɥɹ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɩɪɨɛɥɟɦɚɬɢɤɢ ɨɩɢɫɚɧɢɹ ɩɪɢɱɢɧɧɨ-ɫɥɟɞɫɬɜɟɧɧɵɯ ɫɜɹɡɟɣ ɜ ɩɪɨɰɟɫɫɟ 
ɦɨɬɢɜɚɰɢɢ ɩɟɪɫɨɧɚɥɚ ɨɪɝɚɧɢɡɚɰɢɢ ࣏ = ݂ሺ�ሻ.   

Иɧɫɬɪɭɦɟɧɬɚɪɢɣ ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ ɫɨɫɬɚɜɥɹɸɳɢɯ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ  

ɂɧɫɬɪɭɦɟɧɬɚɪɢɣ ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ ɦɨɬɢɜɚɰɢɢ, ɤɨɬɨɪɵɣ ɫɨɞɟɪɠɢɬ ɜɟɪɨɹɬɧɨɫɬɧɚɹ 
ɦɨɞɟɥɶ ȼ. ȼɪɭɦɚ ɨɩɢɪɚɟɬɫɹ ɧɚ ɫɥɟɞɭɸɳɢɟ ɬɪɢ ɮɚɤɬɨɪɚ: ɜɚɥɟɧɬɧɨɫɬɶ (ɜɵɪɚɠɟɧɧɨɫɬɢ 
ɠɟɥɚɧɢɹ ɩɨɥɭɱɢɬɶ ɜɨɡɧɚɝɪɚɠɞɟɧɢɟ); ɨɠɢɞɚɧɢɟ (ɨɰɟɧɤɢ ɜɟɪɨɹɬɧɨɫɬɢ ɬɨɝɨ, ɱɬɨ 
ɩɪɢɤɥɚɞɵɜɚɟɦɵɟ ɭɫɢɥɢɹ ɩɪɢɜɟɞɭɬ ɤ ɭɫɩɟɲɧɨɦɭ ɜɵɩɨɥɧɟɧɢɸ ɡɚɞɚɧɢɹ); 
ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɫɬɶ (ɨɰɟɧɤɚ ɜɟɪɨɹɬɧɨɫɬɢ ɬɨɝɨ, ɱɬɨ ɞɨɫɬɢɠɟɧɢɟ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ 
ɛɭɞɟɬ ɞɨɫɬɨɣɧɨ ɜɨɡɧɚɝɪɚɠɞɟɧɨ). 

ȼ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɫɢɦɜɨɥɚɯ ɚɧɚɥɢɬɢɤɚ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɨɰɟɧɤɢ ɫɢɥɵ ɦɨɬɢɜɚɰɢɢ ܩk ɞɥɹ k-ɝɨ ɜɚɪɢɚɧɬɚ ɡɚɬɪɚɬ ɭɫɢɥɢɣ ɪɚɛɨɬɧɢɤɨɦ k =  ͳ, ̅̅ܭ ̅̅ ̅ ɦɨɠɟɬ ɛɵɬɶ ɡɚɩɢɫɚɧɚ ɜ 
ɫɥɟɞɭɸɳɟɦ ɜɢɞɟ Д1η, ɫ. 3θЖ: 
 

                                                                                                                                                

ɝɞɟ �௜௝௞ – ɜɟɪɨɹɬɧɨɫɬɶ (ɨɠɢɞɚɧɢɟ ɩɟɪɜɨɝɨ ɭɪɨɜɧɹ), ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹ ɨɠɢɞɚɧɢɟ 
ɪɟɡɭɥɶɬɚɬɨɜ ɞɥɹ i-ɝɨ ɜɚɪɢɚɧɬɚ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬɵ ɩɪɢ k-ɦ ɜɚɪɢɚɧɬɟ ɡɚɬɪɚɬ ɭɫɢɥɢɣ 
ɪɚɛɨɬɧɢɤɨɦ; �௜௝௞  – ɜɟɪɨɹɬɧɨɫɬɶ (ɨɠɢɞɚɧɢɟ ɜɬɨɪɨɝɨ ɭɪɨɜɧɹ), ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹ ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɪɢɦɟɧɟɧɢɹ j-ɝɨ ɫɬɢɦɭɥɢɪɭɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɞɥɹ i-ɝɨ ɜɚɪɢɚɧɬɚ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ 
ɩɪɢ   k-ɦ ɜɚɪɢɚɧɬɟ ɡɚɬɪɚɬ ɭɫɢɥɢɣ ɪɚɛɨɬɧɢɤɨɦ; ߭௜௝௞  – ɜɚɥɟɧɬɧɨɫɬɶ ɪɟɡɭɥɶɬɚɬɚ j-ɝɨ ɫɬɢɦɭɥɢɪɭɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɞɥɹ i-ɝɨ 
ɜɚɪɢɚɧɬɚ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɩɪɢ k-ɦ ɜɚɪɢɚɧɬɟ ɡɚɬɪɚɬ ɭɫɢɥɢɣ ɪɚɛɨɬɧɢɤɨɦ; ݊௞ − ɤɨɥɢɱɟɫɬɜɨ ɦɨɬɢɜɢɪɭɟɦɨɝɨ ɩɟɪɫɨɧɚɥɚ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɢ k-ɦ ɜɚɪɢɚɧɬɟ ɡɚɬɪɚɬ 
ɭɫɢɥɢɣ ɪɚɛɨɬɧɢɤɨɦ; ݉௜௞ − ɤɨɥɢɱɟɫɬɜɨ ɦɨɬɢɜɚɰɢɨɧɧɵɯ ɫɬɢɦɭɥɨɜ ɞɥɹ i-ɝɨ ɜɚɪɢɚɧɬɚ ɜɵɩɨɥɧɟɧɢɢ 
ɪɚɛɨɬɵ ɩɪɢ k-ɦ ɜɚɪɢɚɧɬɟ ɡɚɬɪɚɬ ɭɫɢɥɢɣ ɪɚɛɨɬɧɢɤɨɦ. 
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ȼɚɥɟɧɬɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬ ɡɧɚɱɢɦɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɩɨɨɳɪɟɧɢɹ, ɞɥɹ ɪɚɛɨɬɧɢɤɚ, 
ɭɫɬɪɟɦɥɟɧɧɨɝɨ ɤ ɞɨɫɬɢɠɟɧɢɸ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ. ɉɨɞ ɩɨɨɳɪɟɧɢɟɦ ɩɨɧɢɦɚɟɬɫɹ ɧɟ 
ɬɨɥɶɤɨ ɦɚɬɟɪɢɚɥɶɧɨɟ ɩɨɨɳɪɟɧɢɟ, ɧɨ ɢ ɩɪɨɞɜɢɠɟɧɢɟ ɩɨ ɫɥɭɠɛɟ, ɦɨɪɚɥɶɧɨɟ ɩɨɨɳɪɟɧɢɟ ɢ 
ɬ. ɞ. Ɉɰɟɧɤɚ ɜɚɥɟɧɬɧɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɛɚɥɥɚɯ ɪɚɡɥɢɱɧɨɝɨ ɦɚɫɲɬɚɛɚ ɲɤɚɥ ɨɬ 0 ɞɨ η  

ɢɥɢ ɨɬ 0 ɞɨ 100. 
Ⱦɪɭɝɨɣ ɤɨɦɩɨɧɟɧɬ ɦɨɬɢɜɚɰɢɢ – ɨɠɢɞɚɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɜɬɨɪɨɝɨ ɭɪɨɜɧɹ, 

ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɭɜɟɪɟɧɧɨɫɬɶ ɪɚɛɨɬɧɢɤɚ ɜ ɬɨɦ, ɱɬɨ ɟɝɨ ɬɪɭɞ ɩɪɢɜɟɞɟɬ ɤ ɞɨɫɬɢɠɟɧɢɸ 
ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ. Ɍɚɤɨɟ ɬɨɥɤɨɜɚɧɢɟ ɨɠɢɞɚɧɢɹ ɤɨɪɪɟɥɢɪɭɟɬ ɫ ɩɨɧɹɬɢɟɦ ɫɚɦɨ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɬ. ɟ. ɭɜɟɪɟɧɧɨɫɬɶɸ ɪɚɛɨɬɧɢɤɚ ɜ ɫɜɨɟɣ ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ ɢ ɜɨɡɦɨɠɧɨɫɬɹɯ 
ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɜɵɩɨɥɧɟɧɢɸ ɤɨɧɤɪɟɬɧɨɝɨ ɫɥɨɠɧɨɝɨ ɡɚɞɚɧɢɹ. Ɉɰɟɧɤɚ ɨɠɢɞɚɧɢɹ 
ɜɚɪɶɢɪɭɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 0 ɞɨ 1.  

ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɨɫɬɶ ɤɚɤ ɷɥɟɦɟɧɬ ɜɟɪɨɹɬɧɨɫɬɧɨɣ ɦɨɞɟɥɢ ȼ. ȼɪɭɦɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬ 
ɭɛɟɠɞɟɧɧɨɫɬɶ ɪɚɛɨɬɧɢɤɚ ɜ ɪɟɚɥɶɧɨɫɬɢ ɩɨɥɭɱɟɧɢɹ ɜɨɡɧɚɝɪɚɠɞɟɧɢɹ ɜ ɫɥɭɱɚɟ ɭɫɩɟɲɧɨɝɨ 
ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɱɢ. ɇɟɭɜɟɪɟɧɧɨɫɬɶ ɪɚɛɨɬɧɢɤɚ ɜ ɬɨɦ, ɱɬɨ ɪɭɤɨɜɨɞɫɬɜɨ ɜɵɩɨɥɧɢɬ ɫɜɨɢ 
ɨɛɟɳɚɧɢɹ, ɫɧɢɠɚɟɬ ɦɨɬɢɜɚɰɢɸ. Ɉɰɟɧɤɚ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɫɬɢ ɜɚɪɶɢɪɭɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 
ɨɬ 0 ɞɨ 1. ȼ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɪɚɛɨɬɧɢɤ ɫɱɢɬɚɟɬ, ɱɬɨ ɩɨɥɭɱɟɧɢɹ ɜɨɡɧɚɝɪɚɠɞɟɧɢɹ ɧɟ 
ɡɚɜɢɫɹɬ ɨɬ ɟɝɨ ɭɫɢɥɢɣ, ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɫɬɶ, ɤɚɤ ɨɠɢɞɚɧɢɟ ɩɟɪɜɨɝɨ ɭɪɨɜɧɹ ɪɚɜɧɨ 0. ȿɫɥɢ 
ɠɟ, ɧɚɨɛɨɪɨɬ, ɬɨ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɫɬɶ ɩɨɥɭɱɚɟɬ ɜ ɤɚɱɟɫɬɜɟ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɨɰɟɧɤɢ 1. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɟɪɨɹɬɧɨɫɬɧɨɣ ɦɨɞɟɥɶɸ ȼ. ȼɪɭɦɚ ɫɨɬɪɭɞɧɢɤɢ ɪɚɛɨɬɚɸɬ 
ɷɮɮɟɤɬɢɜɧɨ, ɟɫɥɢ ɨɧɢ ɭɜɟɪɟɧɵ ɜ ɜɨɡɦɨɠɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɫɜɨɢɯ ɨɠɢɞɚɧɢɣ ɜ ɬɪɟɯ 
ɨɛɥɚɫɬɹɯ: 

 ɨɠɢɞɚɧɢɹ ɜ ɨɬɧɨɲɟɧɢɢ «ɡɚɬɪɚɬɵ ɬɪɭɞɚ – ɪɟɡɭɥɶɬɚɬɵ ɬɪɭɞɚ»; 
 ɨɠɢɞɚɧɢɹ ɜ ɨɬɧɨɲɟɧɢɢ «ɪɟɡɭɥɶɬɚɬɵ ɬɪɭɞɚ – ɜɨɡɧɚɝɪɚɠɞɟɧɢɟ»; 
 ɰɟɧɧɨɫɬɶ ɩɨɥɭɱɟɧɧɨɝɨ ɜɨɡɧɚɝɪɚɠɞɟɧɢɹ.  
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɡɚɜɢɫɢɦɨɫɬɶ ɫɢɥɵ ɦɨɬɢɜɚɰɢɢ ɪɚɛɨɬɧɢɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɫɥɟɞɭɸɳɢɦɢ ɨɛɫɬɨɹɬɟɥɶɫɬɜɚɦɢ: ɱɟɦɭ ɱɟɥɨɜɟɤ ɨɬɞɚɟɬ ɩɪɟɢɦɭɳɟɫɬɜɨ, ɱɬɨ ɢ ɫɤɨɥɶɤɨ ɨɧ 
ɛɵ ɯɨɬɟɥ ɩɨɥɭɱɢɬɶ ɨɬ ɫɜɨɢɯ ɭɫɢɥɢɣ, ɤɚɤɢɟ ɭɫɢɥɢɹ ɨɧ ɫɨɝɥɚɫɟɧ ɩɪɢɥɨɠɢɬɶ ɪɚɞɢ ɷɬɨɝɨ. 
ɉɪɢ ɷɬɨɦ ɜɵɛɨɪ ɜ ɩɨɥɶɡɭ ɬɨɝɨ ɜɚɪɢɚɧɬɚ ɡɚɬɪɚɬ ɭɫɢɥɢɣ, ɤɨɬɨɪɵɣ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɦɚɤɫɢɦɚɥɶɧɭɸ ɫɢɥɭ ɦɨɬɢɜɚɰɢɢ ɪɚɛɨɬɧɢɤɚ ɪɟɚɥɢɡɭɟɬ ɫɥɟɞɭɸɳɟɟ ɚɧɚɥɢɬɢɱɟɫɤɨɟ 
ɜɵɪɚɠɟɧɢɟ: 

  

                                                                      
Ⱥɧɚɥɢɬɢɤɚ ɜɟɪɨɹɬɧɨɫɬɧɨɣ ɦɨɞɟɥɢ ȼ. ȼɪɭɦɚ ɹɜɥɹɟɬɫɹ ɤɚɱɟɫɬɜɟɧɧɵɦ 

ɢɧɫɬɪɭɦɟɧɬɚɪɢɟɦ ɜɧɭɬɪɟɧɧɟɣ ɦɨɬɢɜɚɰɢɢ, ɞɜɢɠɭɳɟɣ ɫɢɥɨɣ ɤɨɬɨɪɨɣ ɹɜɥɹɸɬɫɹ ɧɟ 
ɜɧɟɲɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ (ɫɬɢɦɭɥɵ, ɩɨɞɤɪɟɩɥɟɧɢɹ), ɚ ɧɟɱɬɨ ɢɡɧɭɬɪɢ ɫɚɦɨɝɨ ɱɟɥɨɜɟɤɚ.  Ɍɟɦ 
ɧɟ ɦɟɧɟɟ, ɷɬɨɬ ɢɧɫɬɪɭɦɟɧɬɚɪɢɣ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧ ɢ ɞɥɹ ɜɧɟɲɧɟɣ ɦɨɬɢɜɚɰɢɢ 
ɩɪɢɧɢɦɚɹ ɫɥɟɞɭɸɳɢɟ ɞɨɩɭɳɟɧɢɹ:  

 ɜɨ-ɩɟɪɜɵɯ, ɩɨɥɚɝɚɹ, ɱɬɨ ɞɥɹ nk = 1,0 ɨɬɫɭɬɫɬɜɭɸɬ ɡɚɬɪɚɬɵ ɧɚ ɨɠɢɞɚɧɢɟ 
ɪɟɡɭɥɶɬɚɬɚ ɩɟɪɜɨɝɨ ɭɪɨɜɧɹ, ɜɟɪɨɹɬɧɨɫɬɶ βi = 1,0;  

 ɜɨ-ɜɬɨɪɵɯ, ɩɨɥɚɝɚɹ, ɱɬɨ ɤɚɠɞɵɣ ɫɬɢɦɭɥ ɭɱɚɫɬɜɭɟɬ ɜ ɨɬɛɨɪɟ ɫɬɨɥɶɤɨ ɪɚɡ, 
ɫɤɨɥɶɤɨ ɨɬɛɢɪɚɟɬɫɹ ɫɬɢɦɭɥɨɜ, ɬɨ ɟɫɬɶ ɩɨɫɥɟ ɨɬɛɨɪɚ ɫɬɢɦɭɥɚ ɫɨɞɟɪɠɚɧɢɟ ɢ ɟɦɤɨɫɬɶ 
ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ ܪ ɨɫɬɚɟɬɫɹ ɧɟɢɡɦɟɧɧɨɣ ɢ ɩɨɷɬɨɦɭ ɞɥɹ ɜɫɟɯ ɫɬɢɦɭɥɨɜ 
ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɪɚɜɧɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɩɚɫɬɶ ɜ ɜɵɛɨɪɤɭ (ɫɯɟɦɚ 
ɭɪɧ ɫ ɩɨɜɬɨɪɧɵɦ ɨɬɛɨɪɨɦ), ɜɟɪɨɹɬɧɨɫɬɶ ɨɠɢɞɚɧɢɣ ɩɪɢɦɟɧɟɧɢɹ j-ɝɨ ɫɬɢɦɭɥɢɪɭɸɳɟɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɚɤ αj =1/ܪ.  

Ɍɨɝɞɚ, ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɜɧɟɲɧɟɣ ɦɨɬɢɜɚɰɢɢ ɢ ɞɨɩɭɳɟɧɢɢ ɪɚɜɧɨɡɧɚɱɧɨɫɬɢ 
ɟɦɤɨɫɬɢ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ ɞɥɹ ɤɚɠɞɨɝɨ i-ɝɨ ɪɚɛɨɬɧɢɤɚ ɢɡ ɫɨɫɬɚɜɚ ɩɟɪɫɨɧɚɥɚ 
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ɨɪɝɚɧɢɡɚɰɢɢ, ɚɧɚɥɢɬɢɤɚ ɜɟɪɨɹɬɧɨɫɬɧɨɣ ɦɨɞɟɥɢ ȼ. ȼɪɭɦɚ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɫɢɥɵ 
ɦɨɬɢɜɚɰɢɢ ɜ ɦɚɫɲɬɚɛɟ ɩɹɬɢ ɛɚɥɶɧɨɣ ɲɤɚɥɵ ɛɭɞɟɬ ɢɦɟɬɶ ɫɥɟɞɭɸɳɟɣ ɜɢɞ Д1η, ɫ. 39Ж: 

 

                                                               
ɧɨ ɭɱɢɬɵɜɚɹ, ɱɬɨ α1 = α2 =… = αj = … = αm-1 = αm = α =⁡ଵ�  ɫɭɩɟɪɩɨɡɢɰɢɹ 
ɦɨɬɢɜɚɰɢɨɧɧɵɯ ɫɢɥ ɢɫɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
 

                                                                           
ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ, ɚ ɢɦɟɧɧɨ ɧɟɪɚɜɧɨɡɧɚɱɧɨɫɬɢ ɟɦɤɨɫɬɢ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ 

ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɫɨɫɬɚɜɚ ɩɟɪɫɨɧɚɥɚ ɨɪɝɚɧɢɡɚɰɢɢ       i =ͳ, ݊̅̅ ̅̅ ̅, ɬɨ ɟɫɬɶ h1 ≠ h2 ≠… ≠ hi ≠ … ≠ hk-1 ≠ hk, ɜɟɪɨɹɬɧɨɫɬɶ ɨɠɢɞɚɧɢɣ ɩɪɢɦɟɧɟɧɢɹ j-ɝɨ ɫɬɢɦɭɥɢɪɭɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 
ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɚɤ αi=1/ℎ௜, ɚ ɫɢɥɚ ɦɨɬɢɜɚɰɢɢ  

 

                                 
Ⱦɥɹ ɩɪɢɦɟɧɟɧɢɹ ɧɚ ɩɪɚɤɬɢɤɟ ɭɩɪɚɜɥɟɧɢɹ ɪɟɫɭɪɫɨɦ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ 

ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ ɹɞɪɚ ɩɟɪɫɨɧɚɥɚ ɨɪɝɚɧɢɡɚɰɢɢ ɜɵɪɚɠɟɧɢɣ (η) ɢɥɢ (θ), ɜɨ-ɩɟɪɜɵɯ, 
ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɭɪɨɜɧɢ ɜɚɥɟɧɬɧɨɫɬɢ ɫɨɫɬɚɜɥɹɸɳɢɯ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ 
ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ ɹɞɪɚ ɩɟɪɫɨɧɚɥɚ ɨɪɝɚɧɢɡɚɰɢɢ ɢ, ɜɨ-ɜɬɨɪɵɯ, ɨɩɟɪɢɪɨɜɚɬɶ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɢɧɫɬɪɭɦɟɧɬɚɪɢɟɦ ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɢɹ ɢɯ ɫɨɫɬɚɜɚ 
ɩɪɢ ɫɬɢɦɭɥɢɪɨɜɚɧɢɢ ɪɚɛɨɬɧɢɤɨɜ.  

ɋ ɭɱɟɬɨɦ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɣ ɨɰɟɧɨɤ ɢ ɞɢɧɚɦɢɤɢ ɜɚɥɟɧɬɧɨɫɬɢ ɢ, 
ɢɫɩɨɥɶɡɭɹ ɫɜɨɣɫɬɜɨ ɬɪɚɧɡɢɬɢɜɧɨɫɬɢ, ɫɮɨɪɦɢɪɨɜɚɧɚ ɦɨɞɟɥɶ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɨɰɟɧɤɢ 
ɫɢɥɵ ɦɨɬɢɜɚɰɢɢ, ɨɩɢɫɵɜɚɸɳɚɹ ɩɪɢɱɢɧɧɨ-ɫɥɟɞɫɬɜɟɧɧɭɸ ɫɜɹɡɶ ɜɚɥɟɧɬɧɨɫɬɢ ɫ 
ɦɨɧɟɬɚɪɧɨɣ ɰɟɧɧɨɫɬɶɸ   ɫɨɫɬɚɜɥɹɸɳɢɯ   ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ, ɤɨɬɨɪɚɹ ɜ ɦɚɫɲɬɚɛɟ 
ɲɤɚɥɵ ȼ. ȼɪɭɦɚ, ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ Д1η, М. 74Ж: 
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ɝɞɟ p – ɦɨɧɟɬɚɪɧɵɣ ɮɚɤɬɨɪ, EURO; 
t – ɜɪɟɦɟɧɧɨɣ ɮɚɤɬɨɪ, ɦɟɫɹɰ; 
n – ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɢɨɞɨɜ ɩɨɜɬɨɪɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɦɨɬɢɜɚɰɢɨɧɧɵɯ ɩɨɥɢɬɢɤ; 
ȥ –ɦɚɫɲɬɚɛ ɩɪɟɞɟɥɶɧɨɣ ɡɧɚɱɢɦɨɫɬɢ ɦɨɬɢɜɚɰɢɨɧɧɨɣ ɜɚɥɟɧɬɧɨɫɬɢ ɞɥɹ 

ɫɨɫɬɚɜɥɹɸɳɢɯ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ ɩɪɢ ɪɟɩɪɟɡɟɧɬɚɬɢɜɧɨɦ ɨɩɪɨɫɟ, ɩɪɢɧɹɬɵɣ 
ɪɚɜɧɵɦ 100 ɛɚɥɥɚɦ;  

ȝɪ – ɦɭɥɶɬɢɩɥɢɤɚɬɨɪ ɦɨɬɢɜɚɰɢɨɧɧɨɣ ɬɪɚɧɡɢɬɢɜɧɨɫɬɢ ɫ ɮɚɤɬɨɪɨɦ ɦɨɧɟɬɚɪɧɨɣ 
ɰɟɧɧɨɫɬɢ ɫɨɫɬɚɜɥɹɸɳɢɯ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ; ߤ�ሺ�ሻ −ɦɭɥɶɬɢɩɥɢɤɚɬɨɪ ɜɨɡɪɚɫɬɧɨɣ ɬɪɚɧɡɢɬɢɜɧɨɫɬɢ ɫ ɦɨɧɟɬɚɪɧɵɦ ɮɚɤɬɨɪɨɦ; ߤ�ሺ�ሻ −ɦɭɥɶɬɢɩɥɢɤɚɬɨɪ ɝɟɧɞɟɪɧɨɝɨ ɮɚɤɬɨɪɚ ɢ ɦɨɬɢɜɚɰɢɨɧɧɨɣ ɥɶɝɨɬɵ 
ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ; �� − ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ, ɪɚɜɧɵɣ 1,3 ɞɥɹ ɦɭɥɶɬɢɩɥɢɤɚɬɨɪɚ ɦɨɬɢɜɚɰɢɨɧɧɨɣ 
ɬɪɚɧɡɢɬɢɜɧɨɫɬɢ ɫ ɦɨɧɟɬɚɪɧɵɦ ɮɚɤɬɨɪɨɦ ߤ�ሺ�ሻ; �� − ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ, ɪɚɜɧɵɣ 1,η ɞɥɹ ɦɭɥɶɬɢɩɥɢɤɚɬɨɪɚ ɜɨɡɪɚɫɬɧɨɣ 
ɬɪɚɧɡɢɬɢɜɧɨɫɬɢ ɫ ɦɨɧɟɬɚɪɧɵɦ ɮɚɤɬɨɪɨɦ ߤ�ሺ�ሻ; ߣ⁡– ɤɨɷɮɮɢɰɢɟɧɬ ɦɚɫɲɬɚɛɚ, ɪɚɜɧɵɣ ɟɞɢɧɢɰɟ; ߛ� −ɤɨɷɮɮɢɰɢɟɧɬɵ ɜɨɡɪɚɫɬɧɵɯ ɝɪɭɩɩ ߛ�<ଶହ=-0.33; ߛଶହ<�<ଷହ= -0.25; ߛଷହ<�<ସହ= 
�ߛ  ;ସହ=0.40<�ߛ ;0.20 −ɤɨɷɮɮɢɰɢɟɧɬ ɝɟɧɞɟɪɧɵɯ ɝɪɭɩɩ: ɠɟɧɳɢɧɵ ߛ�௪௢௠௘௡= 0.1η ɢ ɦɭɠɱɢɧɵ  ߛ�௠�௡= -
0.15; ߭଴ − ɤɨɥɢɱɟɫɬɜɟɧɧɚɹ ɦɟɪɚ ɦɨɬɢɜɚɰɢɨɧɧɨɣ ɜɚɥɟɧɬɧɨɫɬɢ ɩɪɢ t = 0; ߤ�ሺ�ሻ − ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɫɨɯɪɚɧɟɧɢɹ (ɩɟɪɫɢɫɬɟɧɬɧɨɫɬɢ) 
ɦɨɬɢɜɚɰɢɨɧɧɨɣ ɜɚɥɟɧɬɧɨɫɬɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɧɢɠɟɧɢɹ ɟɟ ɭɪɨɜɧɹ ɧɚ 
ɜɪɟɦɟɧɧɨɦ ɥɚɝɟ ɩɪɢɦɟɧɟɧɢɹ ɫɨɫɬɚɜɥɹɸɳɢɯ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ; ݅ௗ −⁡ɢɧɞɟɤɫ-ɞɟɮɥɹɬɨɪ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɞɥɹ ɩɟɪɟɫɱɟɬɚ ɫɜɨɞɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, 
ɜɵɪɚɠɟɧɧɵɯ ɜ ɬɟɤɭɳɢɯ ɰɟɧɚɯ (ɬ. ɟ. ɜ ɰɟɧɚɯ ɧɚ ɞɚɧɧɵɣ ɩɟɪɢɨɞ), ɜ ɰɟɧɵ ɛɚɡɢɫɧɨɝɨ 
ɩɟɪɢɨɞɚ (ɬ. ɟ. ɰɟɧɵ ɝɨɞɚ, ɩɪɢɧɹɬɨɝɨ ɡɚ ɛɚɡɭ ɨɬɫɱɟɬɚ). ɉɨ ɞɚɧɧɵɦ ɫɬɚɬɢɫɬɢɤɢ ɜ 2021 ɝɨɞɭ 
ɜ Ʌɚɬɜɢɢ ɢɧɞɟɤɫ-ɞɟɮɥɹɬɨɪ ɫɨɫɬɚɜɢɥ 1,11 ɢɧɞ. ɩɭɧɤɬɚ Д1θЖ, ɚ ɩɨ ɞɚɧɧɵɦ [17] 
ɧɚɤɨɩɥɟɧɧɵɣ ɢɧɞɟɤɫ ɢɧɮɥɹɰɢɢ ݅ௗː˃ˍ = ∑ ݅ௗ = ʹͷ.ͻ͵ ɢɧɞ. ɩɭɧɤɬɚ ɜ ɜɢɞɟ ɤɨɷɮɮɢɰɢɟɧɬɚ 
1,2593; ݅௭ – ɢɧɞɟɤɫ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɛɥɚɝɨɩɨɥɭɱɢɹ (ɞɥɹ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ 
ɠɢɡɧɢ ɜ ɫɬɪɚɧɚɯ, ɤɨɬɨɪɵɣ ɨɬɪɚɠɚɟɬ ɫɬɟɩɟɧɶ ɡɧɚɱɢɦɨɫɬɢ ɦɨɧɟɬɚɪɧɨɝɨ ɮɚɤɬɨɪɚ ɞɥɹ 
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ɦɨɬɢɜɚɰɢɢ ɪɚɛɨɬɧɢɤɚ ɩɪɢ ɫɬɢɦɭɥɢɪɨɜɚɧɢɢ ɬɪɭɞɚ ɪɚɛɨɬɧɢɤɚ). ɉɨ ɞɚɧɧɵɦ Ɉɪɝɚɧɢɡɚɰɢɢ 
Ɉɛɴɟɞɢɧɟɧɧɵɯ ɇɚɰɢɣ ɞɥɹ Ʌɚɬɜɢɢ ɨɧ ɫɨɫɬɚɜɥɹɟɬ 0,8η4 Д18]. 

Ⱥɧɚɥɢɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ (7), ɛɚɡɢɪɭɸɳɚɹɫɹ ɧɚ ɫɜɨɣɫɬɜɟ ɬɪɚɧɡɢɬɢɜɧɨɫɬɢ ɢ 
ɨɩɢɫɵɜɚɸɳɚɹ ɢɡɦɟɧɟɧɢɟ ɦɨɬɢɜɚɰɢɨɧɧɨɣ ɫɢɥɵ ɨɬ ɦɨɧɟɬɚɪɧɨɣ ɫɬɨɢɦɨɫɬɢ ɢ ɟɦɤɨɫɬɢ 
ɫɨɫɬɚɜɥɹɸɳɢɯ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ ɨɬɤɪɵɜɚɟɬ ɨɤɧɨ ɜɨɡɦɨɠɧɨɫɬɟɣ ɩɪɢɦɟɧɟɧɢɹ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɩɨɢɫɤɚ ɜɚɪɢɚɧɬɨɜ ɧɚɢɥɭɱɲɢɯ ɪɟɲɟɧɢɣ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ 
ɩɨɥɢɬɢɤ ɦɨɬɢɜɚɰɢɢ ɤɨɪɩɨɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ.  

 
Ⱦɜɭɯ ɮɚɤɬɨɪɧɚɹ ɦɭɥɶɬɢɩɥɢɤɚɬɢɜɧɚɹ ɦɨɞɟɥɶ ɢ ɟɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɮɨɪɦɢɪɨɜɚɧɢɢ 

ɩɨɥɢɬɢɤ ɦɨɬɢɜɚɰɢɢ ɩɟɪɫɨɧɚɥɚ ɫɥɭɠɛɵ ɥɨɝɢɫɬɢɤɢ ɜ ɭɫɥɨɜɢɹɯ ɮɢɧɚɧɫɨɜɨɝɨ 
ɨɝɪɚɧɢɱɟɧɢɹ ɧɚ ɩɪɢɦɟɧɟɧɢɟ ɪɟɫɭɪɫɚ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ   

Ɍɟɨɪɢɹ ɦɟɧɟɞɠɦɟɧɬɚ ɭɩɪɚɜɥɟɧɢɹ ɩɟɪɫɨɧɚɥɨɦ ɪɟɤɨɦɟɧɞɭɟɬ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɢ 
ɩɪɢɦɟɧɟɧɢɢ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ ɞɥɹ ɦɨɬɢɜɚɰɢɢ ɫɨɬɪɭɞɧɢɤɨɜ ɩɪɟɞɩɪɢɹɬɢɣ, ɮɢɪɦ 
ɢ ɨɪɝɚɧɢɡɚɰɢɣ ɜɵɞɟɥɢɬɶ ɤɚɬɟɝɨɪɢɢ ɩɟɪɫɨɧɚɥɚ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɛɭɞɭɬ ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ 
ɪɚɡɧɵɟ ɫɢɫɬɟɦɵ ɤɨɦɩɟɧɫɚɰɢɣ. Ɉɛɵɱɧɨ ɜɵɞɟɥɹɸɬ ɨɫɧɨɜɧɨɣ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɢ 
ɨɛɫɥɭɠɢɜɚɸɳɢɣ ɩɟɪɫɨɧɚɥ. Ɋɚɡɞɟɥɟɧɢɟ ɧɚ ɤɚɬɟɝɨɪɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 
ɤɨɧɟɱɧɨɦɭ ɩɪɨɞɭɤɬɭ ɩɪɟɞɩɪɢɹɬɢɹ, ɮɢɪɦɵ ɢɥɢ ɨɪɝɚɧɢɡɚɰɢɢ [19, c. 279]:  

 ɤ ɨɫɧɨɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɨɬɧɨɫɹɬɫɹ ɫɨɬɪɭɞɧɢɤɢ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɧɹɬɵɟ 
ɜ ɩɪɨɰɟɫɫɟ ɜɥɢɹɧɢɹ ɧɚ ɤɨɧɟɱɧɵɣ ɪɟɡɭɥɶɬɚɬ ɞɟɹɬɟɥɶɧɨɫɬɢ;  

 ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɩɟɪɫɨɧɚɥ ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɟɹɬɟɥɶɧɨɫɬɶ ɨɫɧɨɜɧɨɝɨ; 
 ɤ ɨɛɫɥɭɠɢɜɚɸɳɟɦɭ ɩɟɪɫɨɧɚɥɭ ɨɬɧɨɫɹɬɫɹ ɫɨɬɪɭɞɧɢɤɢ, ɭɱɚɫɬɜɭɸɳɢɟ ɜ 

ɭɩɪɚɜɥɟɧɢɢ ɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ɧɭɠɞ ɨɪɝɚɧɢɡɚɰɢɢ: ɚɞɦɢɧɢɫɬɪɚɰɢɹ, ɛɭɯɝɚɥɬɟɪɢɹ ɢ ɬɚɤ 
ɞɚɥɟɟ.  

ɋɬɪɭɤɬɭɪɚ ɢ ɫɨɞɟɪɠɚɧɢɟ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ ɢ ɩɪɢɧɰɢɩɵ ɦɚɬɟɪɢɚɥɶɧɨɣ 
ɤɨɦɩɟɧɫɚɰɢɢ ɞɥɹ ɷɬɢɯ ɪɚɡɥɢɱɧɵɯ ɤɚɬɟɝɨɪɢɣ ɩɟɪɫɨɧɚɥɚ ɛɭɞɭɬ ɪɚɡɥɢɱɧɵɦɢ, ɜɟɞɶ ɢɯ 
ɜɤɥɚɞ ɜ ɤɨɧɟɱɧɵɣ ɩɪɨɞɭɤɬ ɪɚɡɧɵɣ. ɂɧɫɬɪɭɦɟɧɬɨɦ ɞɥɹ ɷɬɨɝɨ ɫɥɭɠɢɬ ɪɚɧɠɢɪɨɜɚɧɢɟ 
ɩɟɪɫɨɧɚɥɚ ɩɨ ɨɛɨɛɳɟɧɧɨɦɭ ɤɪɢɬɟɪɢɸ ɜɧɭɬɪɢɮɢɪɦɟɧɧɨɣ ɰɟɧɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɞɨɥɠɧɨɫɬɢ ɢ ɝɪɭɩɩɢɪɨɜɤɚ ɩɨ ɤɚɬɟɝɨɪɢɹɦ, ɞɥɹ ɤɨɬɨɪɵɯ ɭɫɬɚɧɨɜɥɟɧɵ ɬɚɪɢɮɧɵɟ ɪɚɡɪɹɞɵ 
ɢ ɪɚɡɪɹɞɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ. ȼ ɢɬɨɝɟ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɭɱɢɬɶ ɫɩɢɫɨɤ ɞɨɥɠɧɨɫɬɟɣ, 
ɤɨɬɨɪɵɟ ɢɟɪɚɪɯɢɱɟɫɤɢ ɭɩɨɪɹɞɨɱɟɧɵ ɢ ɨɬɥɢɱɚɸɬɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɦɚɫɲɬɚɛɨɦ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɜɚɠɧɨɫɬɶɸ ɜɵɩɨɥɧɹɟɦɵɯ ɮɭɧɤɰɢɣ, ɜɤɥɚɞɨɦ ɜ ɞɨɫɬɢɠɟɧɢɟ ɰɟɥɟɣ 
ɨɪɝɚɧɢɡɚɰɢɢ, ɬɪɟɛɭɟɦɵɦ ɭɪɨɜɧɟɦ ɤɜɚɥɢɮɢɤɚɰɢɢ, ɧɚɩɪɹɠɟɧɧɨɫɬɶɸ ɬɪɭɞɚ. ɉɪɢ ɷɬɨɦ 
ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɪɚɛɨɱɢɯ ɦɟɫɬ (ɞɨɥɠɧɨɫɬɟɣ) ɡɚɜɟɪɲɚɟɬɫɹ ɩɪɢɫɜɨɟɧɢɟɦ ɬɚɪɢɮɧɵɯ 
ɪɚɡɪɹɞɨɜ ɞɥɹ ɤɚɠɞɨɣ ɞɨɥɠɧɨɫɬɢ, ɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɥɢɱɧɨɝɨ ɪɨɫɬɚ 
ɫɨɬɪɭɞɧɢɤɚ ɜɧɭɬɪɢ ɨɞɧɨɣ ɞɨɥɠɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɜɢɥɤɭ ɪɚɡɪɹɞɨɜ 
(ɨɛɵɱɧɨ 3 – 4 ɫɬɭɩɟɧɢ). Ɍɚɤɚɹ ɝɪɭɩɩɢɪɨɜɤɚ ɩɟɪɫɨɧɚɥɚ ɩɨ ɤɚɬɟɝɨɪɢɹɦ ɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɦ ɬɚɪɢɮɧɵɟ ɪɚɡɪɹɞɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 4 [19, c. 282].  

Ɍɚɛɥɢɰɚ 4 
Ʉɚɬɟɝɨɪɢɢ ɩɟɪɫɨɧɚɥɚ ɢ ɞɨɥɠɧɨɫɬɟɣ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɢɦ ɪɚɡɪɹɞɚɦɢ  

Ʉɚɬɟɝɨɪɢɢ ɩɟɪɫɨɧɚɥɚ Ⱦɨɥɠɧɨɫɬɢ Ɋɚɡɪɹɞɵ 

Ɋɭɤɨɜɨɞɫɬɜɨ (ɬɨɩ-ɦɟɧɟɞɠɟɪɵ) Ƚɟɧɟɪɚɥɶɧɵɣ ɞɢɪɟɤɬɨɪ 15 – 16  

Ʉɨɦɦɟɪɱɟɫɤɢɣ ɞɢɪɟɤɬɨɪ 15 – 16 

Ɂɚɦɟɫɬɢɬɟɥɢ Ɏɢɧɚɧɫɨɜɵɣ ɞɢɪɟɤɬɨɪ 12 – 14  

Ɂɚɦ. ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ 12 – 14 

Ɂɚɦ. ɩɨ ɩɟɪɫɨɧɚɥɭ 12 – 14 

Ɂɚɦ. ɩɨ ɩɪɨɞɚɠɚɦ 12 – 14 

ɋɪɟɞɧɢɣ ɭɩɪɚɜɥɟɧɱɟɫɤɢɣ ɩɟɪɫɨɧɚɥ ɇɚɱɚɥɶɧɢɤɢ ɨɬɞɟɥɨɜ 10 – 12  

Ƚɥɚɜɧɵɣ ɛɭɯɝɚɥɬɟɪ 10 – 12 
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Ɂɚɦ. ɧɚɱɚɥɶɧɢɤɨɜ ɨɬɞɟɥɨɜ 9 – 11  

ɋɩɟɰɢɚɥɢɫɬɵ ɘɪɢɫɬ 8 – 10  

ɏɭɞɨɠɧɢɤ-ɦɨɞɟɥɶɟɪ 8 – 10 

ɋɩɟɰɢɚɥɢɫɬ ɩɨ ɪɟɤɥɚɦɟ 8 – 10 

ɋɩɟɰɢɚɥɢɫɬ ɩɨ ɦɚɪɤɟɬɢɧɝɭ 8 – 10 

Ȼɭɯɝɚɥɬɟɪ 7 – 10  

ɗɤɨɧɨɦɢɫɬ 8 – 10 

ɉɪɨɝɪɚɦɦɢɫɬ 8 – 10 

Ɇɟɧɟɞɠɟɪɵ ȼɟɞɭɳɢɣ ɦɟɧɟɞɟɞɠɟɪ 8 – 9  

ɋɬɚɪɲɢɣ ɦɟɧɟɞɠɟɪ 7 – 8  

Ɇɟɧɟɞɠɟɪ 6 – 7  

Ɉɮɢɫ-ɦɟɧɟɞɠɟɪ 6 – 8  

Ɇɥɚɞɲɢɣ ɩɟɪɫɨɧɚɥ ɉɨɦɨɳɧɢɤ ɦɟɧɟɞɠɟɪɚ 3 – 5  

Ɉɩɟɪɚɬɨɪ 3 – 5 

Ⱦɢɫɩɟɬɱɟɪ 3 – 5 

Ɉɛɫɥɭɠɢɜɚɸɳɢɣ ɩɟɪɫɨɧɚɥ ȼɨɞɢɬɟɥɶ-ɷɤɫɩɟɞɢɬɨɪ 4 – 6  
ɉɨɞɫɨɛɧɵɣ ɪɚɛɨɱɢɣ 1 – 2  

Ʉɭɪɶɟɪ 1 – 2  
ɍɛɨɪɳɢɰɚ 1 

ɂɫɬɨɱɧɢɤ: Д19Ж 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɪɚɛɨɱɢɯ ɦɟɫɬ (ɞɨɥɠɧɨɫɬɟɣ) ɞɥɹ ɤɚɠɞɨɝɨ 

ɬɚɪɢɮɧɨɝɨ ɪɚɡɪɹɞɚ ɭɫɬɚɧɨɜɥɟɧ ɫɜɨɣ ɪɚɡɪɹɞɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɤɨɬɨɪɵɣ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɨɧɟɬɚɪɧɨɣ ɫɬɨɢɦɨɫɬɢ ɜɨɡɧɚɝɪɚɠɞɟɧɢɹ ɩɪɢ ɦɨɬɢɜɚɰɢɢ ɩɟɪɫɨɧɚɥɚ ɧɚ 
ɛɚɡɟ ɪɟɫɭɪɫɚ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ. ɋɨɨɬɜɟɬɫɬɜɢɟ ɬɚɪɢɮɧɨɝɨ ɪɚɡɪɹɞɚ 
ɤɨɥɢɱɟɫɬɜɟɧɧɨɦɭ ɡɧɚɱɟɧɢɸ ɪɚɡɪɹɞɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. η. 

Ɍɚɛɥɢɰɚ η 
Ɋɚɡɪɹɞɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɞɥɹ 16-ɪɚɡɪɹɞɧɨɣ ɬɚɪɢɮɧɨɣ ɫɟɬɤɢ   

Ɍɚɪɢɮɧɵɣ ɪɚɡɪɹɞ Ɋɚɡɪɹɞɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 

16 8 

15 7 

14 6,5 

13 6 

12 5 

11 4 

10 3 

9 2 

8 1,6 

7 1,3 

6 1 

5 0,9 

4 0,8 



StarЩЭКЮЭТsФƗs гТЧƗЭЧТsФТ ЩrКФЭТsФƗs ФШЧПОrОЧМОs “TrКЧsЩШrЭs. IгРХƯЭƯЛК. LШƧТsЭТФК ЮЧ ТЧžОЧТОrТУК – 2021” rКФsЭЮ ФrƗУЮЦs 
Proceedings of the International scientific conference Transport. Education. Logistics And Engineering –2021” 

196 

 

3 0,7 

2 0,6 

1 0,25 

ɂɫɬɨɱɧɢɤ: Д19Ж 
 

ȼɟɥɢɱɢɧɚ ɦɨɧɟɬɚɪɧɨɣ ɫɬɨɢɦɨɫɬɢ ɜɨɡɧɚɝɪɚɠɞɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ, ɩɨ ɚɧɚɥɨɝɢɢ ɫ 
ɨɩɪɟɞɟɥɟɧɢɟɦ ɛɚɡɨɜɨɝɨ ɨɤɥɚɞɚ ɞɥɹ ɜɫɟɯ ɤɚɬɟɝɨɪɢɣ ɩɟɪɫɨɧɚɥɚ ɨɪɝɚɧɢɡɚɰɢɢ, ɬ.ɟ. 
ɭɦɧɨɠɟɧɢɟɦ ɞɟɧɟɠɧɨɣ ɫɬɨɢɦɨɫɬɢ ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ ɫɬɢɦɭɥɚ ɞɥɹ ɫɚɦɨɣ ɧɢɡɲɟɣ 
ɤɚɬɟɝɨɪɢɢ ɩɟɪɫɨɧɚɥɚ p0 ɧɚ ɪɚɡɪɹɞɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ i-ɣ ɞɨɥɠɧɨɫɬɧɨɣ 
ɤɚɬɟɝɨɪɢɢ ɩɟɪɫɨɧɚɥɚ ɞɥɹ j-ɝɨ ɫɨɬɪɭɞɧɢɤɚ ɜ ɫɨɫɬɚɜɟ ɫɬɪɭɤɬɭɪɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ 
ɨɪɝɚɧɢɡɚɰɢɢ. 

ɉɪɢɧɢɦɚɹ ɜ ɤɚɱɟɫɬɜɟ ɨɛɨɡɧɚɱɟɧɢɹ ߟ௜௝, ɤɚɤ ɪɚɡɪɹɞɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ i-ɣ ɞɨɥɠɧɨɫɬɧɨɣ ɤɚɬɟɝɨɪɢɢ ɩɟɪɫɨɧɚɥɚ ɞɥɹ j-ɝɨ ɫɨɬɪɭɞɧɢɤɚ ɜ ɫɨɫɬɚɜɟ 
ɫɬɪɭɤɬɭɪɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɜɟɥɢɱɢɧɚ ɦɨɧɟɬɚɪɧɨɣ ɫɬɨɢɦɨɫɬɢ 
ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ ɜɨɡɧɚɝɪɚɠɞɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ [19, ɫ.76]: 

                                   
ɝɞɟ ߟ௜௝ − ɪɚɡɪɹɞɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ i-ɣ ɞɨɥɠɧɨɫɬɧɨɣ ɤɚɬɟɝɨɪɢɢ j-ɝɨ ɫɨɬɪɭɞɧɢɤɚ ɜ ɫɨɫɬɚɜɟ 
ɫɬɪɭɤɬɭɪɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɨɪɝɚɧɢɡɚɰɢɢ;  
n – ɤɨɥɢɱɟɫɬɜɨ ɤɚɬɟɝɨɪɢɣ ɩɟɪɫɨɧɚɥɚ ɨɪɝɚɧɢɡɚɰɢɢ; 
mi – ɤɨɥɢɱɟɫɬɜɨ ɫɨɬɪɭɞɧɢɤɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ i-ɣ ɞɨɥɠɧɨɫɬɧɨɣ ɤɚɬɟɝɨɪɢɢ ɜ 
ɫɬɪɭɤɬɭɪɧɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɢ ɨɪɝɚɧɢɡɚɰɢɢ.  

Ɍɨɝɞɚ, ɭɱɢɬɵɜɚɹ, ɱɬɨ ɬɚɪɢɮɧɚɹ ɫɟɬɤɚ ɭɜɹɡɵɜɚɟɬ ɞɨɥɠɧɨɫɬɧɨɣ ɫɬɚɬɭɫ ɩɟɪɫɨɧɚɥɚ 
ɨɪɝɚɧɢɡɚɰɢɢ ɫ ɬɚɪɢɮɧɵɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ ɧɟ ɬɨɥɶɤɨ ɛɨɥɶɲɢɟ, ɧɨ ɢ 
ɫɭɳɟɫɬɜɟɧɧɨ ɦɟɧɶɲɟ ɟɞɢɧɢɰɵ, ɪɚɫɱɟɬ ɦɨɧɟɬɚɪɧɨɣ ɫɬɨɢɦɨɫɬɢ ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ ɫɬɢɦɭɥɚ 
ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɚɧɚɥɢɬɢɤɟ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɜɟɥɢɱɢɧ ɤɨɨɪɞɢɧɚɰɢɢ: 

                                              
ɝɞɟ ߟ଴ −⁡ɬɚɪɢɮɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɧɚɢɛɨɥɟɟ ɧɢɡɤɨɣ ɢɥɢ ɜɵɫɨɤɨɣ ɞɨɥɠɧɨɫɬɧɨɣ 

ɤɚɬɟɝɨɪɢɢ; �଴ =⁡ ௣బ�బ −⁡ɩɪɢɜɟɞɟɧɧɚɹ ɤ ɛɚɡɨɜɨɦɭ ɬɚɪɢɮɭ ɦɨɧɟɬɚɪɧɚɹ ɜɟɥɢɱɢɧɚ ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ 
ɫɬɢɦɭɥɚ.  

Ɋɟɡɭɥɶɬɢɪɭɸɳɚɹ ɦɨɧɟɬɚɪɧɚɹ ɨɰɟɧɤɚ ɪɟɚɥɢɡɭɟɦɨɣ ɩɨɥɢɬɢɤɢ ɦɨɬɢɜɚɰɢɢ 
ɩɟɪɫɨɧɚɥɚ ɨɪɝɚɧɢɡɚɰɢɢ �� ɪɚɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
  

                                          
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɚɧɚɥɢɬɢɤɚ ɮɨɪɦɭɥɵ (8) ɩɪɟɞɫɬɚɜɥɹɟɬ ɞɜɭɯ ɮɚɤɬɨɪɧɭɸ 

ɦɭɥɶɬɢɩɥɢɤɚɬɢɜɧɭɸ ɦɨɞɟɥɶ, ɝɞɟ ɫɨɦɧɨɠɢɬɟɥɹɦɢ ɹɜɥɹɸɬɫɹ ɦɨɧɟɬɚɪɧɵɣ ɮɚɤɬɨɪ «p» 
ɫɨɨɬɧɟɫɟɧɧɵɣ ɫ ɫɨɫɬɚɜɨɦ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ ɢ ɪɚɡɪɹɞɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ «Ș», 
ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɫɜɹɡɚɧɨ ɫ ɞɨɥɠɧɨɫɬɧɨɣ ɤɚɬɟɝɨɪɢɟɣ ɩɟɪɫɨɧɚɥɚ ɨɪɝɚɧɢɡɚɰɢɢ, 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɫɯɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɤɨɬɨɪɨɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. η, ɚ ɜɨɡɪɚɫɬɧɵɟ ɢ 
ɝɟɧɞɟɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. θ 
 

(10) 

(8) 

(9) 
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Ɋɢɫ. η.  Ɉɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɫɯɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɫɥɭɠɛɵ ɥɨɝɢɫɬɢɤɢ 

Ɍɚɛɥɢɰɚ θ 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɟɪɫɨɧɚɥɚ ɫɥɭɠɛɵ ɥɨɝɢɫɬɢɤɢ 

 
Ⱦɨɥɠɧɨɫɬɶ  

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ȼɨɡɪɚɫɬ, 

ɥɟɬ 
ɉɨɥ Ɇɨɬɢɜɚɰɢɨɧɧɵɣ 

ɬɢɩ 
 ௜௝ߟ

ɇɚɱɚɥɶɧɢɤ ɫɥɭɠɛɵ ɥɨɝɢɫɬɢɤɢ Ͷ͸ ˏ˖ˉ. ɉɚɬɪɢɨɬɢɱɟɫɤɢɣ ߟଵଵ = ͵,Ͳ 

Ɂɚɜɟɞɭɸɳɢɣ ɫɤɥɚɞɨɦ 41 ɠɟɧ. ɏɨɡɹɣɫɤɢɣ ߟଵଶ = ʹ,Ͳ 

Ɇɟɧɟɞɠɟɪ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ 
ɫɩɪɨɫɚ ɢ ɫɜɹɡɢ ɫ ɰɟɧɬɪɚɦɢ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

28 ˏ˖ˉ. ɉɪɨɮɟɫɫɢɨɧɚɥɶɧɵɣ ߟଶଵ = ͳ,͵ 

Ɇɟɧɟɞɠɟɪ ɩɨ ɫɧɚɛɠɟɧɢɸ 34 ɠɟɧ. ɉɪɨɮɟɫɫɢɨɧɚɥɶɧɵɣ ߟଶଶ = ͳ,͵ 
Ʉɥɚɞɨɜɳɢɤ 43 ɠɟɧ. ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɵɣ ߟଶଷ = ͳ,Ͳ 
Ɍɟɯɧɢɱɟɫɤɢɣ ɪɚɛɨɬɧɢɤ 35 ˏ˖ˉ. ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɵɣ ߟଷଵ = Ͳ,ͻ 
Ⱥɜɬɨɦɟɯɚɧɢɤ 39 ˏ˖ˉ. ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɵɣ ߟଷଶ = Ͳ,ͻ 
ȼɨɞɢɬɟɥɶ-ɷɤɫɩɟɞɢɬɨɪ 30 ˏ˖ˉ. ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɵɣ ߟସଵ = Ͳ,ͺ 
ȼɨɞɢɬɟɥɶ-ɷɤɫɩɟɞɢɬɨɪ 44 ˏ˖ˉ. ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɵɣ ߟସଶ = Ͳ,ͺ 
ȼɨɞɢɬɟɥɶ-ɷɤɫɩɟɞɢɬɨɪ 51 ˏ˖ˉ. ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɵɣ ߟସଷ = Ͳ,ͺ 
ɉɨɞɫɨɛɧɵɣ ɪɚɛɨɱɢɣ 29 ˏ˖ˉ. Ʌɸɦɩɟɧɢɡɢɪɨɜɚɧɧɵɣ ߟସସ = Ͳ,͸ 
ɉɨɞɫɨɛɧɵɣ ɪɚɛɨɱɢɣ 24 ˏ˖ˉ. Ʌɸɦɩɟɧɢɡɢɪɨɜɚɧɧɵɣ ߟସହ = Ͳ,͸ 

 
ɂɫɬɨɱɧɢɤ: Д19Ж 

 
Ɉɞɧɚɤɨ, ɞɚɧɧɚɹ ɚɧɚɥɢɬɢɤɚ ɧɟ ɩɪɢɦɟɧɢɦɚ ɜ ɭɫɥɨɜɢɹɯ ɧɚɥɢɱɢɹ ɮɢɧɚɧɫɨɜɨɝɨ 

ɨɝɪɚɧɢɱɟɧɢɹ ɧɚ ɪɟɫɭɪɫɧɭɸ ɛɚɡɭ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ, ɬɚɤ ɤɚɤ ɢɫɯɨɞɧɵɦ ɭɫɥɨɜɢɟɦ 
ɹɜɥɹɟɬɫɹ ɪɚɫɱɟɬ ɦɨɧɟɬɚɪɧɨɝɨ ɪɟɫɭɪɫɚ ɧɚ ɦɨɬɢɜɚɰɢɸ ɩɟɪɫɨɧɚɥɚ ɨɝɪɚɧɢɱɟɧɨ ɬɨɥɶɤɨ 
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ɧɚɱɚɥɶɧɨɣ ɫɬɨɢɦɨɫɬɶɸ ɡɚɬɪɚɬ ɧɚ ɫɬɢɦɭɥ ɞɥɹ ɟɟ ɫɚɦɨɣ ɧɢɡɲɟɣ ɤɚɬɟɝɨɪɢɢ. Ɍɨɝɞɚ, 
ɭɱɢɬɵɜɚɹ, ɱɬɨ ɫɨɝɥɚɫɧɨ ɩɪɢɧɹɬɵɦ 01.01.2021 ɝɨɞɚ ɢɡɦɟɧɟɧɢɹɦ ɜ ɩɪɚɜɢɥɚɯ Ʉɚɛɢɧɟɬɚ 
Ɇɢɧɢɫɬɪɨɜ Ʌɚɬɜɢɣɫɤɨɣ Ɋɟɫɩɭɛɥɢɤɢ № θηθ, ɭɫɬɚɧɨɜɢɜɲɢɟ ɧɚ 2021 ɝɨɞ ɦɢɧɢɦɚɥɶɧɵɣ 
ɪɚɡɦɟɪ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ �௠௜௡ =⁡500 EUR ɢ ɩɪɨɰɟɧɬ ɢɧɜɟɫɬɢɰɢɣ ɧɚ ɦɨɬɢɜɚɰɢɸ 
ɫɨɫɬɚɜɥɹɟɬ 30% = %ߜ, ɩɪɢ ߟ଴ = Ͳ,͸ ɫɨɜɨɤɭɩɧɵɣ ɦɨɧɟɬɚɪɧɵɣ ɪɟɫɭɪɫ ɧɚ ɦɨɬɢɜɚɰɢɸ 
ɩɟɪɫɨɧɚɥɚ ɫɥɭɠɛɵ ɥɨɝɬɫɬɢɤɢ ɫɨɫɬɚɜɢɬ: 

 

                    

 

 
ȼ ɭɫɥɨɜɢɹɯ ɫɧɢɠɟɧɢɹ ɤɨɦɦɟɪɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ, ɜɵɡɜɚɧɧɨɣ ɤɨɪɨɧɚɜɢɪɭɫɧɨɣ 

ɩɚɧɞɟɦɢɟɣ, ɢ ɫɜɹɡɚɧɧɵɯ ɫ ɷɬɢɦ ɩɚɞɟɧɢɟɦ ɨɛɴɟɦɨɜ ɩɪɢɛɵɥɢ ɩɪɟɞɩɪɢɹɬɢɣ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɣ ɥɨɝɢɫɬɢɤɢ ɩɨ ȿɋ ɫɨɫɬɚɜɢɥ 40% Д20Ж ɬɚɤɢɟ ɭɪɨɜɧɢ ɢɧɜɟɫɬɢɰɢɣ ɧɚ 
ɦɨɬɢɜɚɰɢɸ ɩɟɪɫɨɧɚɥɚ ɨɪɝɚɧɢɡɚɰɢɢ ɧɟɩɪɢɟɦɥɟɦɵ. 

Ⱦɥɹ ɭɱɟɬɚ ɦɨɧɟɬɚɪɧɵɯ ɨɝɪɚɧɢɱɟɧɢɣ ɩɪɢ ɭɩɪɚɜɥɟɧɢɢ ɪɟɫɭɪɫɧɨɣ ɛɚɡɨɣ 
ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ ɚɧɚɥɢɬɢɤɚ ɪɚɫɱɟɬɚ ɫɬɨɢɦɨɫɬɢ j-ɝɨ ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ ɫɬɢɦɭɥɚ, 
ɩɪɢɦɟɧɹɟɦɨɝɨ ɤ i-ɦɭ ɞɨɥɠɧɨɫɬɧɨɦɭ ɥɢɰɭ ɨɪɝɚɧɢɡɚɰɢɢ, ɩɪɟɞɩɨɥɚɝɚɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɫɬɪɭɤɬɭɪɵ ߮௜௝ ɞɥɹ ɬɚɪɢɮɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨ ɦɨɬɢɜɢɪɭɟɦɨɦɭ 
ɩɟɪɫɨɧɚɥɭ. Ⱥɧɚɥɢɬɢɤɚ ɪɚɫɱɟɬɚ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɫɬɪɭɤɬɭɪɵ ߮௜௝ ɞɥɹ ɬɚɪɢɮɧɨɝɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨ ɦɨɬɢɜɢɪɭɟɦɨɦɭ ɩɟɪɫɨɧɚɥɭ ɨɩɢɫɵɜɚɟɬɫɹ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɨɣ:  
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Ɍɨɝɞɚ, ɭɱɢɬɵɜɚɹ ɦɨɧɟɬɚɪɧɨɟ ɨɝɪɚɧɢɱɟɧɢɟ ɧɚ ɩɪɨɰɟɫɫ ɭɩɪɚɜɥɟɧɢɹ ɪɟɫɭɪɫɧɨɣ 

ɛɚɡɨɣ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ ��, ɚɧɚɥɢɬɢɤɚ ɪɚɫɱɟɬɚ ɫɬɨɢɦɨɫɬɢ j-ɝɨ ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ 
ɫɬɢɦɭɥɚ ɞɥɹ ɩɪɢɦɟɧɹɟɦɨɝɨ ɤ i-ɦɭ ɞɨɥɠɧɨɫɬɧɨɦɭ ɥɢɰɭ ɨɪɝɚɧɢɡɚɰɢɢ �௜௝ ɫɨɫɬɨɢɬ ɜ 
ɫɥɟɞɭɸɳɟɦ Д21, ɫ. 111Ж: 
 

                                        
Ʉɨɪɪɟɤɬɧɨɫɬɶ ɪɚɫɱɟɬɚ ɦɨɧɟɬɚɪɧɨɣ ɫɬɨɢɦɨɫɬɢ ɫɬɢɦɭɥɨɜ �௜௝ ɩɪɨɜɟɪɹɟɬɫɹ 

ɢɫɩɨɥɶɡɭɹ ɫɥɟɞɭɸɳɟɟ ɜɵɪɚɠɟɧɢɟ Д21, ɫ.111Ж: 
 

                                         
ɉɪɢɧɢɦɚɹ ɜ ɤɚɱɟɫɬɜɟ ɮɢɧɚɧɫɨɜɨɝɨ ɨɝɪɚɧɢɱɟɧɢɹ �� = ͳͲͲͲ EURO, ɪɟɡɭɥɶɬɚɬɵ 

ɪɚɫɱɟɬɚ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɫɬɪɭɤɬɭɪɵ ɢ ɦɨɧɟɬɚɪɧɨɝɨ ɪɟɫɭɪɫɚ ɧɚ ɫɬɢɦɭɥɢɪɨɜɚɧɢɟ ɤɚɠɞɨɝɨ 
ɨɬɞɟɥɶɧɨɝɨ ɫɨɬɪɭɧɢɤɚ ɫɥɭɠɛɵ ɥɨɝɢɫɬɢɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ. 7. 

Ɍɚɛɥɢɰɚ 7 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɫɬɪɭɤɬɭɪɵ ɢ ɡɧɚɱɟɧɢɹ ɦɨɧɟɬɚɪɧɨɝɨ ɪɟɫɭɪɫɚ ɧɚ 

ɫɬɢɦɭɥɢɪɨɜɚɧɢɟ ɤɚɠɞɨɝɨ ɨɬɞɟɥɶɧɨɝɨ ɫɨɬɪɭɧɢɤɚ ɫɥɭɠɛɵ ɥɨɝɢɫɬɢɤɢ 
Ⱦɨɥɠɧɨɫɬɶ ɫɨɬɪɭɞɧɢɤɚ ɫɥɭɠɛɵ ɥɨɝɢɫɬɢɤɢ  ࢐࢏� ࢐࢏࣐⁡⁡���� 

ɇɚɱɚɥɶɧɢɤ ɫɥɭɠɛɵ ɥɨɝɢɫɬɢɤɢ ߮ଵଵ = Ͳ,ʹͳͲ �ଵଵ = ʹͳͲ 
Ɂɚɜɟɞɭɸɳɢɣ ɫɤɥɚɞɨɦ ߮ଵଶ = Ͳ,ͳͶͷ �ଵଶ = ͳͶͷ 
Ɇɟɧɟɞɠɟɪ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɫɩɪɨɫɚ ɢ ɫɜɹɡɢ ɫ ɰɟɧɬɪɚɦɢ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

߮ଶଵ =0,110 �ଶଵ =110 

Ɇɟɧɟɞɠɟɪ ɩɨ ɫɧɚɛɠɟɧɢɸ ߮ଶଶ = Ͳ,ͳͳͲ �ଶଶ = ͳͳͲ 
Ʉɥɚɞɨɜɳɢɤ ߮ଶଷ = Ͳ,Ͳ͹ͷ �ଶଷ = ͹ͷ 
Ɍɟɯɧɢɱɟɫɤɢɣ ɪɚɛɨɬɧɢɤ ߮ଷଵ =0,060 �ଷଵ =60 
Ⱥɜɬɨɦɟɯɚɧɢɤ ߮ଷଶ = Ͳ,Ͳ͸Ͳ �ଷଶ = ͸Ͳ 
ȼɨɞɢɬɟɥɶ-ɷɤɫɩɟɞɢɬɨɪ ߮ସଵ =0,050 �ସଵ =50 
ȼɨɞɢɬɟɥɶ-ɷɤɫɩɟɞɢɬɨɪ ߮ସଶ = Ͳ,ͲͷͲ �ସଶ = ͷͲ 
ȼɨɞɢɬɟɥɶ-ɷɤɫɩɟɞɢɬɨɪ ߮ସଷ =0,050 �ସଷ =50 
ɉɨɞɫɨɛɧɵɣ ɪɚɛɨɱɢɣ ߮ସସ =0,040 �ସସ =40 
ɉɨɞɫɨɛɧɵɣ ɪɚɛɨɱɢɣ ߮ସହ = Ͳ,ͲͶͲ �ସହ = ͶͲ 

Σ 1.0 1000 
ɂɫɬɨɱɧɢɤ: Д21Ж  

Ɋɟɫɭɪɫɧɚɹ ɛɚɡɚ ɢ ɞɢɚɩɚɡɨɧ ɦɨɬɢɜɚɰɢɨɧɧɨɣ ɡɧɚɱɢɦɨɫɬɢ ɨɬɞɟɥɶɧɵɯ ɫɬɢɦɭɥɨɜ 
ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 8. 
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Ɍɚɛɥɢɰɚ 8 
ɋɨɞɟɪɠɚɧɢɟ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ ɦɨɬɢɜɚɰɢɢ ɢ ɞɢɚɩɚɡɨɧ ɦɨɬɢɜɚɰɢɨɧɧɨɣ 

ɡɧɚɱɢɦɨɫɬɢ ɨɬɞɟɥɶɧɵɯ ɫɬɢɦɭɥɨɜ 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɫɬɢɦɭɥɨɜ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ 
Ⱦɢɚɩɚɡɨɧ ɦɨɬɢɜɚɰɢɨɧɧɨɣ 

ɡɧɚɱɢɦɨɫɬɢ ɨɬɞɟɥɶɧɵɯ 
ɫɬɢɦɭɥɨɜ, EURO 

ɉɨɥɢɫ ɞɨɛɪɨɜɨɥɶɧɨɝɨ ɦɟɞɢɰɢɧɫɤɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ 40 – 70 
ɉɨɥɢɫ ɫɬɨɦɚɬɨɥɨɝɢɢ 150  – 200 
ɐɟɧɧɵɣ ɩɨɞɚɪɨɤ 30 – 150  
Ȼɢɥɟɬ ɧɚ ɤɭɥɶɬɭɪɧɵɟ (ɫɩɨɪɬɢɜɧɵɟ) ɦɟɪɨɩɪɢɹɬɢ 15 – 30 
Ɍɭɪɢɫɬɢɱɟɫɤɚɹ ɩɭɬɟɜɤɚ 200 – 300  
ɉɨɨɳɪɢɬɟɥɶɧɚɹ ɤɨɦɚɧɞɢɪɨɜɤɚ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɤɜɚɥɢɮɢɤɚɰɢɢ 
ɦɟɪɨɩɪɢɹɬɢɹ 

400 – 600 

Ⱥɛɨɧɟɦɟɧɬ ɱɥɟɧɫɬɜɚ ɜ ɮɢɬɧɟɫ-ɤɥɭɛɟ 40 – 80 
Ⱦɢɩɥɨɦ 20 – 30 
Ƚɨɞɨɜɚɹ ɩɨɞɩɢɫɤɚ ɧɚ ɬɟɦɚɬɢɱɟɫɤɢɣ ɠɭɪɧɚɥ 30 – 40 
Ⱥɛɨɧɟɦɟɧɬ ɫɩɨɪɬɢɜɧɨɝɨ ɡɚɥɚ 40 – 120  
Ⱥɛɨɧɟɦɟɧɬ ɨɡɞɨɪɨɜɢɬɟɥɶɧɨɝɨ ɰɟɧɬɪɚ ɢ ɋɉȺ ɩɪɨɰɟɞɭɪ 70 – 250  
Ʉɨɦɩɟɧɫɚɰɢɹ ɟɠɟɦɟɫɹɱɧɵɯ ɡɚɬɪɚɬ ɧɚ ɫɨɬɨɜɭɸ ɫɜɹɡɶ 50 – 120 
Ȼɥɚɝɨɞɚɪɧɨɫɬɶ 10 – 20 
Ƚɪɚɦɨɬɚ 20 – 30 
ɉɚɦɹɬɧɵɣ ɡɧɚɱɨɤ 30 – 50 
ȿɞɢɧɨɜɪɟɦɟɧɧɚɹ ɜɵɩɥɚɬɚ ɧɚ ɨɬɞɵɯ ɜ ɩɟɪɢɨɞ ɨɬɩɭɫɤɚ 200 –  300 
ɉɟɪɟɞɚɱɚ ɱɚɫɬɢ ɨɛɵɤɧɨɜɟɧɧɵɯ (ɝɨɥɨɫɭɸɳɢɯ) ɚɤɰɢɣ ɜɨ ɜɥɚɞɟɧɢɟ 400 – 500 
ɍɱɚɫɬɢɟ ɜ ɩɪɢɛɵɥɢ ɨɪɝɚɧɢɡɚɰɢɢ 500 – 1000  

ɂɫɬɨɱɧɢɤ: Д21Ж 
Ɍɨɝɞɚ, ɫ ɭɱɟɬɨɦ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɨ ɜɢɞɨɜɨɦɭ ɩɪɢɦɟɧɟɧɢɸ ɦɨɬɢɜɚɰɢɨɧɧɵɯ 

ɫɬɢɦɭɥɨɜ ɫ ɭɱɟɬɨɦ ɩɫɢɯɨɬɢɩɨɜ ɩɟɪɫɨɧɚɥɚ ɨɪɝɚɧɢɡɚɰɢɢ, ɫɨɞɟɪɠɚɧɢɹ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ 
ɩɚɤɟɬɚ ɢ ɞɢɚɩɚɡɨɧɨɜ ɦɨɬɢɜɚɰɢɨɧɧɨɣ ɡɧɚɱɢɦɨɫɬɢ ɨɬɞɟɥɶɧɵɯ ɫɬɢɦɭɥɨɜ ɨɫɭɳɟɫɬɜɥɟɧɚ 
ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɫɨɩɨɫɬɚɜɢɦɨɫɬɢ, ɦɨɧɟɬɚɪɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɫɬɢɦɭɥɨɜ 
ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ ɫ ɮɢɧɚɧɫɨɜɵɦ ɪɟɫɭɪɫɨɦ ɨɛɟɫɩɟɱɟɧɢɹ ɦɨɬɢɜɚɰɢɢ ɤɚɠɞɨɝɨ 
ɨɬɞɟɥɶɧɨɝɨ ɫɨɬɪɭɞɧɢɤɚ ɫɥɭɠɛɵ ɥɨɝɢɫɬɢɤɢ. ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥ. 9. 

Ɍɚɛɥɢɰɚ 9 
ɂɞɟɧɬɢɮɢɤɚɰɢɹ ɫɨɩɨɫɬɚɜɢɦɨɫɬɢ, ɦɨɧɟɬɚɪɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɫɬɢɦɭɥɨɜ 

ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ ɫ ɦɨɧɟɬɚɪɧɵɦ ɪɟɫɭɪɫɨɦ ɨɛɟɫɩɟɱɟɧɢɹ ɦɨɬɢɜɚɰɢɢ 
ɤɚɠɞɨɝɨ ɨɬɞɟɥɶɧɨɝɨ ɫɨɬɪɭɞɧɢɤɚ ɫɥɭɠɛɵ ɥɨɝɢɫɬɢɤɢ ɜ ɭɫɥɨɜɢɹɯ ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ 

ɮɢɧɚɧɫɨɜɨɦɭ ɛɸɞɠɟɬɭ ɧɚ ɫɬɢɦɭɥɢɪɨɜɚɧɢɟ ɬɪɭɞɚ 
 

Ⱦɨɥɠɧɨɫɬɶ  
(ɤɨɥɢɱɟɫɬɜɨ 
ɩɟɪɫɨɧɚɥɚ) 

Ɇɨɧɟɬɚɪɧɵɣ 
ɪɟɫɭɪɫ ɧɚ 

ɫɬɢɦɭɥɢɪɨɜɚɧɢɟ 
ɤ ɬɪɭɞɭ, EURO 

ȼɢɞɵ ɫɬɢɦɭɥɨɜ ɢ ɢɯ ɦɨɧɟɬɚɪɧɚɹ ɰɟɧɧɨɫɬɶ 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
 

EURO 

ɇɚɱɚɥɶɧɢɤ ɫɥɭɠɛɵ 
ɥɨɝɢɫɬɢɤɢ 

210 Ɍɭɪɢɫɬɢɱɟɫɤɚɹ ɩɭɬɟɜɤɚ 200 – 300  
ȿɞɢɧɨɜɪɟɦɟɧɧɚɹ ɜɵɩɥɚɬɚ ɧɚ ɨɬɞɵɯ ɜ 

ɩɟɪɢɨɞ ɨɬɩɭɫɤɚ 
200 – 300  

Ⱥɛɨɧɟɦɟɧɬ ɨɡɞɨɪɨɜɢɬɟɥɶɧɨɝɨ ɰɟɧɬɪɚ ɢ 
ɋɉȺ ɩɪɨɰɟɞɭɪ 

70 – 250 

Ɂɚɜɟɞɭɸɳɢɣ ɫɤɥɚɞɨɦ    145 ɉɨɥɢɫ ɫɬɨɦɚɬɨɥɨɝɢɢ 100 – 250 
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ɐɟɧɧɵɣ ɩɨɞɚɪɨɤ 30 – 150 
Ⱥɛɨɧɟɦɟɧɬ ɨɡɞɨɪɨɜɢɬɟɥɶɧɨɝɨ ɰɟɧɬɪɚ ɢ 

ɋɉȺ ɩɪɨɰɟɞɭɪ 
70 – 250 

Ɇɟɧɟɞɠɟɪ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ 
ɫɩɪɨɫɚ ɢ ɫɜɹɡɢ ɫ 
ɰɟɧɬɪɚɦɢ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ.   
Ɇɟɧɟɞɠɟɪ ɩɨ 
ɫɧɚɛɠɟɧɢɸ 

110 ɉɨɥɢɫ ɫɬɨɦɚɬɨɥɨɝɢɢ 100 – 250 
Ⱥɛɨɧɟɦɟɧɬ ɨɡɞɨɪɨɜɢɬɟɥɶɧɨɝɨ ɰɟɧɬɪɚ ɢ 

ɋɉȺ ɩɪɨɰɟɞɭɪ 
70 – 250 

ɐɟɧɧɵɣ ɩɨɞɚɪɨɤ 30 – 150 
Ⱥɛɨɧɟɦɟɧɬ ɫɩɨɪɬɢɜɧɨɝɨ ɡɚɥɚ 40 – 120 

Ʉɨɦɩɟɧɫɚɰɢɹ ɡɚɬɪɚɬ ɧɚ ɫɨɬɨɜɭɸ ɫɜɹɡɶ 50 – 120 

Ʉɥɚɞɨɜɳɢɤ 75 ɐɟɧɧɵɣ ɩɨɞɚɪɨɤ 30 – 150 
Ⱥɛɨɧɟɦɟɧɬ ɫɩɨɪɬɢɜɧɨɝɨ ɡɚɥɚ 40 – 120 

Ⱥɛɨɧɟɦɟɧɬ ɱɥɟɧɫɬɜɚ ɜ ɮɢɬɧɟɫ-ɤɥɭɛɟ; 40 – 80 
Ⱥɛɨɧɟɦɟɧɬ ɨɡɞɨɪɨɜɢɬɟɥɶɧɨɝɨ ɰɟɧɬɪɚ ɢ 

ɋɉȺ ɩɪɨɰɟɞɭɪ 
70 – 250 

Ɍɟɯɧɢɱɟɫɤɢɣ 
ɪɚɛɨɬɧɢɤ 
 
Ⱥɜɬɨɦɟɯɚɧɢɤ 

60 ɐɟɧɧɵɣ ɩɨɞɚɪɨɤ 30 – 150 
Ⱥɛɨɧɟɦɟɧɬ ɱɥɟɧɫɬɜɚ ɜ ɮɢɬɧɟɫ-ɤɥɭɛɟ; 40 – 80  

Ⱥɛɨɧɟɦɟɧɬ ɫɩɨɪɬɢɜɧɨɝɨ ɡɚɥɚ 40 – 120 

Ʉɨɦɩɟɧɫɚɰɢɹ ɡɚɬɪɚɬ ɧɚ ɫɨɬɨɜɭɸ ɫɜɹɡɶ 50 – 120 

ȼɨɞɢɬɟɥɶ-ɷɤɫɩɟɞɢɬɨɪ 
(3) 

50 
 

ɐɟɧɧɵɣ ɩɨɞɚɪɨɤ 30 – 150 
Ⱥɛɨɧɟɦɟɧɬ ɱɥɟɧɫɬɜɚ ɜ ɮɢɬɧɟɫ-ɤɥɭɛɟ 40 – 80 

Ⱥɛɨɧɟɦɟɧɬ ɫɩɨɪɬɢɜɧɨɝɨ ɡɚɥɚ 40 – 120 
Ʉɨɦɩɟɧɫɚɰɢɹ ɡɚɬɪɚɬ ɧɚ ɫɨɬɨɜɭɸ ɫɜɹɡɶ 50 – 120 

ɉɨɞɫɨɛɧɵɣ 
ɪɚɛɨɱɢɣ (2) 

40 ɐɟɧɧɵɣ ɩɨɞɚɪɨɤ 30 – 150 
Ⱥɛɨɧɟɦɟɧɬ ɫɩɨɪɬɢɜɧɨɝɨ ɡɚɥɚ 40 – 120 

ɉɨɥɢɫ ɞɨɛɪɨɜɨɥɶɧɨɝɨ ɦɟɞɢɰɢɧɫɤɨɝɨ 
ɫɬɪɚɯɨɜɚɧɢɹ 

40 – 70 

Ⱥɛɨɧɟɦɟɧɬ ɱɥɟɧɫɬɜɚ ɜ ɮɢɬɧɟɫ-ɤɥɭɛɟ 40 – 80 

ɂɫɬɨɱɧɢɤ: Д21Ж 
Ʉɚɤ ɫɥɟɞɭɟɬ ɢɡ ɫɨɞɟɪɠɚɧɢɹ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥ. 9 ɦɨɧɟɬɚɪɧɵɯ ɫɨɨɬɧɨɲɟɧɢɣ 

ɞɥɹ ɫɬɢɦɭɥɨɜ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ ɫ ɦɨɧɟɬɚɪɧɵɦ ɪɟɫɭɪɫɨɦ ɨɛɟɫɩɟɱɟɧɢɹ 
ɦɨɬɢɜɚɰɢɢ ɤɚɠɞɨɝɨ ɨɬɞɟɥɶɧɨɝɨ ɫɨɬɪɭɞɧɢɤɚ ɫɥɭɠɛɵ ɥɨɝɢɫɬɢɤɢ, ɦɨɬɢɜɚɰɢɨɧɧɚɹ 
ɩɨɥɢɬɢɤɚ ɨɪɝɚɧɢɡɚɰɢɢ ɞɚɠɟ ɜ ɭɫɥɨɜɢɹɯ ɤɨɪɨɧɚɜɢɪɭɫɧɨɝɨ ɤɪɢɡɢɫɚ ɧɟ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ 
ɟɞɢɧɫɬɜɟɧɧɵɣ ɪɟɲɟɧɢɟɦ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɹɜɥɹɟɬɫɹ ɦɧɨɝɨ ɜɚɪɢɚɧɬɧɨɣ. ɉɪɢɦɟɪɵ ɬɚɤɢɯ 
ɜɚɪɢɚɧɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ. 10. 

Ɍɚɛɥɢɰɚ 10 
ȼɚɪɢɚɧɬɵ ɩɨɥɢɬɢɤ ɦɨɬɢɜɚɰɢɢ ɩɟɪɫɨɧɚɥɚ ɫɥɭɠɛɵ ɥɨɝɢɫɬɢɤɢ ɩɪɢ 

ɮɢɧɚɧɫɨɜɨɦ ɨɝɪɚɧɢɱɟɧɢɢ ɧɚ ɪɟɫɭɪɫ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ  
Ⱦɨɥɠɧɨɫɬɶ ȼɚɪɢɚɧɬ 1 ȼɚɪɢɚɧɬ 2 ȼɚɪɢɚɧɬ 3 

ɇɚɱɚɥɶɧɢɤ ɫɥɭɠɛɵ 
ɥɨɝɢɫɬɢɤɢ 

Ɍɭɪɢɫɬɢɱɟɫɤɚɹ 
ɩɭɬɟɜɤɚ 

ȿɞɢɧɨɜɪɟɦɟɧɧɚɹ 
ɜɵɩɥɚɬɚ ɧɚ ɨɬɞɵɯ ɜ 

ɩɟɪɢɨɞ ɨɬɩɭɫɤɚ 

Ⱥɛɨɧɟɧɬ 
ɨɡɞɨɪɨɜɢɬɟɥɶɧɨɝɨ 

ɰɟɧɬɪɚ ɢ ɋɉȺ 
ɩɪɨɰɟɞɭɪ 

Ɂɚɜɟɞɭɸɳɢɣ ɫɤɥɚɞɨɦ    ɐɟɧɧɵɣ ɩɨɞɚɪɨɤ Ⱥɛɨɧɟɧɬ 
ɨɡɞɨɪɨɜɢɬɟɥɶɧɨɝɨ 

ɰɟɧɬɪɚ ɢ ɋɉȺ 
ɩɪɨɰɟɞɭɪ 

ɉɨɥɢɫ 
ɫɬɨɦɚɬɨɥɨɝɢɢ 
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Ɇɟɧɟɞɠɟɪ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ 
ɫɩɪɨɫɚ ɢ ɫɜɹɡɢ ɫ ɰɟɧɬɪɚɦɢ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

Ⱥɛɨɧɟɦɟɧɬ 
ɫɩɨɪɬɢɜɧɨɝɨ ɡɚɥɚ 

Ⱥɛɨɧɟɧɬ 
ɨɡɞɨɪɨɜɢɬɟɥɶɧɨɝɨ 

ɰɟɧɬɪɚ ɢ ɋɉȺ 
ɩɪɨɰɟɞɭɪ 

ɐɟɧɧɵɣ ɩɨɞɚɪɨɤ 

Ɇɟɧɟɞɠɟɪ ɩɨ ɫɧɚɛɠɟɧɢɸ Ʉɨɦɩɟɧɫɚɰɢɹ 
ɡɚɬɪɚɬ ɧɚ ɫɨɬɨɜɭɸ 

ɫɜɹɡɶ 

ɉɨɥɢɫ 
ɫɬɨɦɚɬɨɥɨɝɢɢ 

Ⱥɛɨɧɟɦɟɧɬ 
ɱɥɟɧɫɬɜɚ ɜ 

ɮɢɬɧɟɫ-ɤɥɭɛɟ 

Ʉɥɚɞɨɜɳɢɤ Ⱥɛɨɧɟɧɬ 
ɨɡɞɨɪɨɜɢɬɟɥɶɧɨɝɨ 

ɰɟɧɬɪɚ ɢ ɋɉȺ 
ɩɪɨɰɟɞɭɪ 

ɐɟɧɧɵɣ ɩɨɞɚɪɨɤ Ⱥɛɨɧɟɧɬ 
ɨɡɞɨɪɨɜɢɬɟɥɶɧɨɝɨ 

ɰɟɧɬɪɚ ɢ ɋɉȺ 
ɩɪɨɰɟɞɭɪ 

Ɍɟɯɧɢɱɟɫɤɢɣ ɪɚɛɨɬɧɢɤ ɐɟɧɧɵɣ ɩɨɞɚɪɨɤ Ⱥɛɨɧɟɦɟɧɬ 
ɫɩɨɪɬɢɜɧɨɝɨ ɡɚɥɚ 

Ⱥɛɨɧɟɦɟɧɬ 
ɱɥɟɧɫɬɜɚ ɜ 

ɮɢɬɧɟɫ-ɤɥɭɛɟ 

Ⱥɜɬɨɦɟɯɚɧɢɤ Ʉɨɦɩɟɧɫɚɰɢɹ 
ɡɚɬɪɚɬ ɧɚ ɫɨɬɨɜɭɸ 

ɫɜɹɡɶ 

Ⱥɛɨɧɟɦɟɧɬ ɱɥɟɧɫɬɜɚ 
ɜ ɮɢɬɧɟɫ-ɤɥɭɛɟ 

Ⱥɛɨɧɟɦɟɧɬ 
ɫɩɨɪɬɢɜɧɨɝɨ ɡɚɥɚ 

ȼɨɞɢɬɟɥɶ-ɷɤɫɩɟɞɢɬɨɪ Ⱥɛɨɧɟɦɟɧɬ 
ɫɩɨɪɬɢɜɧɨɝɨ ɡɚɥɚ 

Ⱥɛɨɧɟɦɟɧɬ ɱɥɟɧɫɬɜɚ 
ɜ ɮɢɬɧɟɫ-ɤɥɭɛɟ 

Ⱥɛɨɧɟɦɟɧɬ 
ɫɩɨɪɬɢɜɧɨɝɨ ɡɚɥɚ 

ȼɨɞɢɬɟɥɶ-ɷɤɫɩɟɞɢɬɨɪ ɉɨɥɢɫ ɞɨɛɪɨɜɨɥɶɧɨɝɨ 
ɦɟɞɢɰɢɧɫɤɨɝɨ 
ɫɬɪɚɯɨɜɚɧɢɹ 

ɐɟɧɧɵɣ ɩɨɞɚɪɨɤ ɐɟɧɧɵɣ ɩɨɞɚɪɨɤ 

ȼɨɞɢɬɟɥɶ-ɷɤɫɩɟɞɢɬɨɪ ɰɟɧɧɵɣ ɩɨɞɚɪɨɤ ɉɨɥɢɫ ɞɨɛɪɨɜɨɥɶɧɨɝɨ 
ɦɟɞɢɰɢɧɫɤɨɝɨ 
ɫɬɪɚɯɨɜɚɧɢɹ 

ɉɨɥɢɫ 
ɞɨɛɪɨɜɨɥɶɧɨɝɨ 
ɦɟɞɢɰɢɧɫɤɨɝɨ 
ɫɬɪɚɯɨɜɚɧɢɹ 

ɉɨɞɫɨɛɧɵɣ ɪɚɛɨɱɢɣ Ⱥɛɨɧɟɦɟɧɬ 
ɫɩɨɪɬɢɜɧɨɝɨ ɡɚɥɚ 

ɐɟɧɧɵɣ ɩɨɞɚɪɨɤ Ⱥɛɨɧɟɦɟɧɬ 
ɫɩɨɪɬɢɜɧɨɝɨ ɡɚɥɚ 

ɉɨɞɫɨɛɧɵɣ ɪɚɛɨɱɢɣ Ⱥɛɨɧɟɦɟɧɬ ɱɥɟɧɫɬɜɚ 
ɜ ɮɢɬɧɟɫ-ɤɥɭɛɟ 

Ⱥɛɨɧɟɦɟɧɬ 
ɫɩɨɪɬɢɜɧɨɝɨ ɡɚɥɚ 

ɐɟɧɧɵɣ ɩɨɞɚɪɨɤ 

ɂɫɬɨɱɧɢɤ: Д21Ж 
 

Ⱦɥɹ ɜɵɹɜɥɟɧɢɹ ɧɚɢɛɨɥɟɟ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ ɦɨɬɢɜɚɰɢɢ ɩɟɪɫɨɧɚɥɚ 
ɫɥɭɠɛɵ ɥɨɝɢɫɬɢɤɢ ɧɚ ɛɚɡɚɯ ɞɚɧɧɵɯ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɚɦ ɜɨɡɪɚɫɬɧɵɯ ɢ ɝɟɧɞɟɪɧɵɯ ɝɪɭɩɩ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥ. 11 ɢ ɬɚɛɥ. 12, ɚ ɬɚɤɠɟ ɪɚɫɫɱɢɬɚɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɦɨɧɟɬɚɪɧɵɯ 
ɪɟɫɭɪɫɨɜ ɧɚ ɫɬɢɦɭɥɢɪɨɜɚɧɢɟ ɤɚɠɞɨɝɨ ɢɡ ɫɨɬɪɭɞɧɢɤɨɜ ɫɥɭɠɛɵ ɥɨɝɢɫɬɢɤɢ ɢ ɩɪɢɦɟɧɹɹ 
ɚɧɚɥɢɬɢɤɭ (7), ɮɨɪɦɚɥɢɡɚɰɢɹ ɤɨɬɨɪɨɣ ɪɟɚɥɢɡɨɜɚɧɚ ɜ ɚɥɝɨɪɢɬɦɚɯ ɢ ɩɪɨɰɟɞɭɪɚɯ Microsoft 
Excel [21, c. 153-1θ2Ж, ɜɵɩɨɥɧɟɧɵ ɪɚɫɱɟɬɵ ɫɢɥɵ ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɢ 
ɪɟɡɭɥɶɬɚɬɵ ɜ ɫɢɫɬɟɦɚɬɢɡɢɪɨɜɚɧɧɨɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ. 13.  
 

Ɍɚɛɥɢɰɚ 11 
Ȼɚɡɚ ɡɧɚɱɟɧɢɣ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɚɦ ɜɨɡɪɚɫɬɧɵɯ ɝɪɭɩɩ ɩɟɪɫɨɧɚɥɚ ɨɪɝɚɧɢɡɚɰɢɢ 

ɍɫɥɨɜɧɨɟ ɨɛɨɡɧɚɱɟɧɢɟ 
ɤɨɷɮɮɢɰɢɟɧɬɚ 

ȼɢɞɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨ ɜɨɡɪɚɫɬɧɵɦ ɝɪɭɩɩɚɦ  
ɞɨ 25 ɥɟɬ ɨɬ 25 ɞɨ 35 ɥɟɬ ɨɬ 35 ɞɨ 45 ɥɟɬ ɫɜɵɲɟ 45 ɥɟɬ 0,40 0,20 0,25- 0,33- �ߛ 

ɂɫɬɨɱɧɢɤ: Д21Ж 
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Ɍɚɛɥɢɰɚ 12 
Ȼɚɡɚ ɡɧɚɱɟɧɢɣ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɚɦ ɝɟɧɞɟɪɧɵɯ ɝɪɭɩɩ ɩɟɪɫɨɧɚɥɚ ɨɪɝɚɧɢɡɚɰɢɢ 

ɍɫɥɨɜɧɨɟ ɨɛɨɡɧɚɱɟɧɢɟ 
ɤɨɷɮɮɢɰɢɟɧɬɚ 

ȼɢɞɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨ ɜɨɡɪɚɫɬɧɵɦ ɝɪɭɩɩɚɦ  
ɠɟɧɳɢɧɵ ɦɭɠɱɢɧɵ 0,15- 0,15 �ߛ 

ɂɫɬɨɱɧɢɤ: Д21Ж 
Ɍɚɛɥɢɰɚ 13 

ɋɜɨɞɧɵɟ ɞɚɧɧɵɟ ɪɚɫɱɟɬ ɫɢɥɵ ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɩɟɪɫɨɧɚɥɚ ɫɥɭɠɛɵ ɥɨɝɢɫɬɢɤɢ 

 
Ⱦɨɥɠɧɨɫɬɧɵɟ 

ɤɚɬɟɝɨɪɢɢ 

ȼɨɡɪɚɫɬɧɵɟ ɢ 
ɝɟɧɞɟɪɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ɇɨɧɟɬɚɪɧɚɹ 
ɫɬɨɢɦɨɫɬɶ 

ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ 
ɫɬɢɦɭɥɚ, EURO 

ɋɢɥɚ 
ɦɨɬɢɜɢɪɭɸɳɟɝɨ 

ɜɨɡɞɟɣɫɬɜɢɹ, 
ɛɚɥɥ ɥɟɬ ɩɨɥ 

ɇɚɱɚɥɶɧɢɤ ɫɥɭɠɛɵ 
ɥɨɝɢɫɬɢɤɢ  

46 ɦɭɠ. 
210 0,26 

Ɂɚɜɟɞɭɸɳɢɣ ɫɤɥɚɞɨɦ 41 ɠɟɧ. 145 0,22 
Ʉɥɚɞɨɜɳɢɤ 43 ɠɟɧ. 75 0,18 
Ɇɟɧɟɞɠɟɪ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɫɩɪɨɫɚ ɢ 
ɫɜɹɡɢ ɫ ɰɟɧɬɪɚɦɢ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

28 ɦɭɠ. 

110 

0,17 
 
 
 

Ɇɟɧɟɞɠɟɪ ɩɨ ɫɧɚɛɠɟɧɢɸ 34 ɠɟɧ. 110 0,16 
Ɍɟɯɧɢɱɟɫɤɢɣ ɪɚɛɨɬɧɢɤ 35 ɦɭɠ. 60 0,10 
Ⱥɜɬɨɦɟɯɚɧɢɤ 39 ɦɭɠ. 60 0,09 
ȼɨɞɢɬɟɥɶ-ɷɤɫɩɟɞɢɬɨɪ 30 ɦɭɠ. 50 0,11 
ȼɨɞɢɬɟɥɶ-ɷɤɫɩɟɞɢɬɨɪ 44 ɦɭɠ. 50 0,11 
ȼɨɞɢɬɟɥɶ-ɷɤɫɩɟɞɢɬɨɪ 51 ɦɭɠ. 50 0,11 
ɉɨɞɫɨɛɧɵɣ ɪɚɛɨɱɢɣ 29 ɦɭɠ. 40 0,0 
ɉɨɞɫɨɛɧɵɣ ɪɚɛɨɱɢɣ 24 ɦɭɠ 40 0,10 

ȼɫɟɝɨ ɜ ɫɭɦɦɟ: 1000 1,68 

ɂɫɬɨɱɧɢɤ: Д21Ж 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚ ɦɨɦɟɧɬ ɫɬɢɦɭɥɢɪɨɜɚɧɢɹ ɨɛɳɚɹ ɫɢɥɚ ɦɨɬɢɜɢɪɭɸɳɟɝɨ 

ɜɨɡɞɟɣɫɬɜɢɹ ɩɪɢ ɨɝɪɚɧɢɱɟɧɧɵɯ ɪɟɫɭɪɫɚɯ ɧɚ ɦɨɬɢɜɚɰɢɸ ɩɟɪɫɨɧɚɥɚ ɫɥɭɠɛɵ ɥɨɝɢɫɬɢɤɢ 
ɫɨɫɬɚɜɥɹɟɬ 1,θ8 ɛɚɥɥɚ. Ɉɞɧɚɤɨ ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ ɢɦɟɟɬ ɦɟɫɬɨ ɟɟ ɞɟɜɚɥɶɜɚɰɢɹ ɜɨ 
ɜɪɟɦɟɧɢ, ɨɩɢɫɵɜɚɟɦɚɹ ɦɨɞɟɥɶɸ ɫɥɟɞɭɸɳɟɝɨ ɜɢɞɚ [15., ɫ.89]: 

 

                                              
ɝɞɟ ܩ଴ − ɭɪɨɜɟɧɶ ɫɭɩɟɪɩɨɡɢɰɢɢ ɫɢɥ ɦɨɬɢɜɚɰɢɢ, ɫɨɫɬɚɜɥɹɸɳɢɯ 

ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ ɩɪɢ t = 0; ߤ� − ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɫɢɫɬɟɧɬɧɨɫɬɢ (ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɫɨɯɪɚɧɟɧɢɹ) ɫɢɥɵ 
ɦɨɬɢɜɚɰɢɢ, ɩɪɢɦɟɧɹɟɦɵɯ ɞɥɹ ɦɨɬɢɜɚɰɢɢ ɫɨɫɬɚɜɥɹɸɳɢɯ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ, 
ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɧɢɠɟɧɢɹ ɟɟ ɡɧɚɱɢɦɨɫɬɢ ɜɨ ɜɪɟɦɟɧɢ.  

(14) 
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Ⱦɢɧɚɦɢɤɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɞɨɥɝɨɜɪɟɦɟɧɧɨɣ ɫɨɯɪɚɧɹɟɦɨɫɬɢ  ߤ�⁡⁡⁡ɜɨ ɜɡɚɢɦɨɫɜɹɡɢ 
ɮɚɤɬɨɪɨɜ ɜɨɡɪɚɫɬɧɨɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɩɟɪɫɨɧɚɥɚ ɢ ɫɨɞɟɪɠɚɧɢɹ ɫɬɢɦɭɥɨɜ 
ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ. 14. 

Ɍɚɛɥɢɰɚ 14 
Ʉɨɥɢɱɟɫɬɜɟɧɧɵɟ ɨɰɟɧɤɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɞɨɥɝɨɜɪɟɦɟɧɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɢɥɵ 

ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɫɨɫɬɚɜɥɹɸɳɢɯ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ 

ȼɢɞɵ ɫɨɫɬɚɜɥɹɸɳɢɯ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ 
Ʉɨɷɮɮɢɰɢɟɧɬ �࣎ ɩɨ ɜɨɡɪɚɫɬɧɵɦ ɝɪɭɩɩɚɦ  

ɞɨ 2η ɥɟɬ 25 – 3η ɥɟɬ 35 – 4η ɥɟɬ ɛɨɥɟɟ 4η ɥɟɬ 

ɋɬɪɚɯɨɜɚɧɢɟ 0,0724 0,0667 0,0632 0,0585 

Ⱦɟɧɟɠɧɵɟ ɫɫɭɞɵ 0,1075 0,1009 0,0995 0,1498 

Ʉɨɦɩɟɧɫɚɰɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɨɛɭɱɟɧɢɟ 0,0741 0,0697 0,0702 0,0672 

ɉɢɬɚɧɢɟ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ (ɮɢɪɦɟ) 0,0822 0,0876 0,0845 0,0684 

ɉɪɟɞɨɫɬɚɜɥɟɧɢɟ ɚɜɬɨɦɨɛɢɥɹ  0,0774 0,0779 0,0778 0,1082 

Ʉɨɦɩɟɧɫɚɰɢɹ ɬɪɚɬ ɩɪɨɟɡɞɚ ɜ ɨɛɳɟɫɬɜɟɧɧɨɦ ɬɪɚɧɫɩɨɪɬɟ 0,0723 0,0905 0,0874 0,0736 

Ʉɨɦɩɟɧɫɚɰɢɹ ɬɪɚɬ ɧɚ ɨɬɞɵɯ ɜ ɨɬɩɭɫɤɟ 0,1093 0,1545 0,1157 0,1958 

Ʉɨɦɩɟɧɫɚɰɢɹ ɬɪɚɬ ɧɚ ɦɟɞɢɰɢɧɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ, 
ɛɨɥɶɧɢɰɭ ɢ ɨɩɟɪɚɰɢɢ 

0,0794 0,0798 0,0782 0,0658 

Ʉɨɦɩɟɧɫɚɰɢɹ ɬɪɚɬ ɧɚ ɤɨɦɦɭɧɚɥɶɧɵɟ ɭɫɥɭɝɢ 0,0776 0,0806 0,0735 0,0678 

Ɉɛɴɹɜɥɟɧɢɟ ɛɥɚɝɨɞɚɪɧɨɫɬɢ ɜ ɩɪɢɤɚɡɟ 0,2526 0,3634 0,4419 0,3026 

Ɂɚɧɟɫɟɧɢɟ ɜ ɤɧɢɝɭ ɢɫɬɨɪɢɢ ɨɪɝɚɧɢɡɚɰɢɢ  0,2370 0,3304 0,3366 0,2305 

Ɂɚɧɟɫɟɧɢɟ ɧɚ ɞɨɫɤɭ ɩɨɱɟɬɚ ɨɪɝɚɧɢɡɚɰɢɢ 0,2633 0,2976 0,4244 0,2155 

ɇɚɝɪɚɠɞɟɧɢɟ ɩɚɦɹɬɧɵɦ ɡɧɚɱɤɨɦ 0,2569 0,3508 0,4726 0,3292 

ɇɚɝɪɚɠɞɟɧɢɟ ɝɪɚɦɨɬɨɣ 0,2685 0,3285 0,4696 0,2675 

ɇɚɝɪɚɠɞɟɧɢɟ ɰɟɧɧɵɦ ɩɨɞɚɪɤɨɦ 0,1381 0,1760 0,2193 0,1693 

ɉɪɢɜɥɟɱɟɧɢɟ ɫɪɟɞɫɬɜ ɩɟɪɫɨɧɚɥɚ ɩɨɞ ɩɪɨɰɟɧɬɵ 0,1712 0,1931 0,1590 0,1783 

ɉɪɟɞɨɫɬɚɜɥɟɧɢɟ ɨɬɝɭɥɨɜ, ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɨɬɩɭɫɤɨɜ 0,1054 0,1200 0,1137 0,1078 

Ɇɨɪɚɥɶɧɵɟ ɩɨɨɳɪɟɧɢɹ 0,1790 0,1723 0,2623 0,1286 

ɉɪɟɞɨɫɬɚɜɥɟɧɢɟ ɮɨɪɦɟɧɧɨɣ ɨɞɟɠɞɵ  0,1231 0,1218 0,1257 0,1157 

Ʉɨɦɩɟɧɫɚɰɢɹ ɬɪɚɬ ɧɚ ɫɨɬɨɜɭɸ ɫɜɹɡɶ (ɫɬɚɰɢɨɧɚɪɧɚɹ, 
ɦɨɛɢɥɶɧɚɹ, ɂɧɬɟɪɧɟɬ) 

0,0711 0,0798 0,0821 0,0963 

Ⱦɨɥɟɜɨɟ ɭɱɚɫɬɢɟ ɩɟɪɫɨɧɚɥɚ ɜ ɩɪɢɛɵɥɢ 0,1085 0,1028 0,1152 0,1097 

ɉɪɨɞɚɠɚ ɚɤɰɢɣ ɤɨɦɩɚɧɢɢ 0,1619 0,1886 0,1391 0,2287 

Ʉɨɦɩɟɧɫɚɰɢɹ ɬɪɚɬ ɧɚ ɫɨɞɟɪɠɚɧɢɹ ɞɟɬɟɣ ɜ ɞɨɲɤɨɥɶɧɵɯ 
ɭɱɪɟɠɞɟɧɢɹɯ 

0,0762 0,0810 0,0809 0,0805 

Ʉɨɦɩɟɧɫɚɰɢɹ ɬɪɚɬ ɧɚ ɭɫɥɭɝɢ ɫɩɨɪɬɢɜɧɵɯ ɢ 
ɨɡɞɨɪɨɜɢɬɟɥɶɧɵɯ ɰɟɧɬɪɨɜ 

0,090 0,088 0,086 0,063 

ɂɫɬɨɱɧɢɤ: Д21Ж 
ɋ ɭɱɟɬɨɦ ɷɬɨɣ ɛɚɡɵ ɞɚɧɧɵɯ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɞɨɥɝɨɜɪɟɦɟɧɧɨɣ ɫɨɯɪɚɧɹɟɦɨɫɬɢ ߤ� 

ɢ ɪɚɫɫɱɢɬɚɧɧɵɯ ɡɧɚɱɟɧɢɣ ɜɟɥɢɱɢɧɵ ɦɨɧɟɬɚɪɧɵɯ ɢɧɜɟɫɬɢɰɢɣ ɜ ɫɬɢɦɭɥɵ 
ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ ɩɨɫɬɪɨɟɧ ɝɪɚɮɢɤ ɞɢɧɚɦɢɤɢ ɫɢɥɵ ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ ɜɨ ɜɪɟɦɟɧɢ ɞɥɹ ɩɪɟɞɥɚɝɚɟɦɵɯ ɤ ɩɪɢɦɟɧɟɧɢɸ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɦɨɧɟɬɚɪɧɨɝɨ ɪɟɫɭɪɫɚ ɞɥɹ ɫɬɢɦɭɥɢɪɨɜɚɧɢɹ ɬɪɭɞɚ ɩɟɪɫɨɧɚɥɚ ɫɥɭɠɛɵ 
ɥɨɝɢɫɬɢɤɢ, ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫ.6.  

 ሻ, ɛɚɥɥɵݐሺܩ 
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ɂɫɬɨɱɧɢɤ: [21] 
Ɋɢɫ. θ. Ⱦɢɧɚɦɢɤɚ ɫɢɥɵ ɦɨɬɢɜɚɰɢɢ ɜɨ ɜɪɟɦɟɧɢ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɜɚɪɢɚɧɬɨɜ 
ɫɬɢɦɭɥɢɪɨɜɚɧɢɹ ɤ ɬɪɭɞɭ ɩɟɪɫɨɧɚɥɚ ɫɥɭɠɛɵ ɥɨɝɢɫɬɢɤɢ  
 
Ʉɚɤ ɫɥɟɞɭɟɬ ɢɡ ɚɧɚɥɢɡɚ ɝɪɚɮɢɤɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɧɚ ɪɢɫ. θ, ɧɚɢɛɨɥɟɟ 

ɭɫɬɨɣɱɢɜɵɦ ɩɨ ɞɢɧɚɦɢɤɟ ɞɨɥɝɨɜɪɟɦɟɧɧɨɣ ɫɨɯɪɚɧɹɟɦɨɫɬɢ ɹɜɥɹɟɬɫɹ ɜɚɪɢɚɧɬ 3, ɞɥɹ 
ɤɨɬɨɪɨɝɨ ɫɧɢɠɟɧɢɟ ɫɢɥɵ ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ η0% ɧɚɫɬɭɩɚɟɬ ɱɟɪɟɡ 10 
ɦɟɫɹɰɟɜ, ɚ ɞɨ 7η% ɱɟɪɟɡ 1η ɦɟɫɹɰɟɜ. ȼ ɬɨ ɜɪɟɦɹ, ɤɚɤ ɞɥɹ ɩɨɥɢɬɢɤ ɦɨɬɢɜɚɰɢɢ ɩɨ 
ɜɚɪɢɚɧɬɭ 1 ɜɚɪɢɚɧɬɭ 2 ɫɧɢɠɟɧɢɟ ɫɢɥɵ ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ ɭɪɨɜɧɹ ɜ η0% 
ɧɚɫɬɭɩɚɟɬ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɱɟɪɟɡ 8 ɦɟɫɹɰɟɜ, ɚ ɞɨ ɭɪɨɜɧɹ ɜ 7η% ɩɪɚɤɬɢɱɟɫɤɢ ɩɨ 
ɢɫɬɟɱɟɧɢɸ ɝɨɞɚ. Ɋɚɡɪɵɜ ɜ ɩɨɤɚɡɚɬɟɥɹɯ ɦɟɠɞɭ ɬɪɟɬɶɢɦ ɢ ɞɪɭɝɢɦɢ ɪɟɤɨɦɟɧɞɭɟɦɵɦɢ 
ɜɚɪɢɚɧɬɚɦɢ ɩɨɥɢɬɢɤ ɦɨɬɢɜɚɰɢɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɟɫɥɢ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɭɪɨɜɧɢ ɫɧɢɠɟɧɢɹ 
ɫɢɥɵ ɦɨɬɢɜɢɪɭɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɞɨ 90%. 
 

ȼɵɜɨɞɵ 
 

Ɋɚɫɫɦɨɬɪɟɧɧɵɟ ɜ ɪɚɛɨɬɟ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɦɧɨɝɨɮɚɤɬɨɪɧɨɝɨ ɜɥɢɹɧɢɹ ɧɚ ɦɨɬɢɜɚɰɢɸ ɫɨɫɬɚɜɥɹɸɳɢɯ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɩɚɤɟɬɚ ɫ 
ɭɱɟɬɨɦ ɩɫɢɯɨɬɢɩɨɜ ɤɨɪɩɨɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ, ɚ ɬɚɤɠɟ ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɫɢɫɬɟɦɚ 
ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɨɰɟɧɤɢ ɫɢɥɵ ɦɨɬɢɜɚɰɢɢ ɦɨɝɭɬ ɫɥɭɠɢɬɶ 
ɪɟɡɭɥɶɬɚɬɢɜɧɵɦ ɢɧɫɬɪɭɦɟɧɬɚɪɢɟɦ ɞɥɹ, ɜɨ-ɩɟɪɜɵɯ, ɷɮɮɟɤɬɢɜɧɨɣ ɛɨɪɶɛɵ ɫ ɤɚɞɪɨɜɵɦ 
ɝɨɥɨɞɨɦ, ɩɨɜɵɲɟɧɢɹ ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɢ ɤɨɦɩɚɧɢɣ, ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɮɢɪɦ, ɩɪɢɜɥɟɱɟɧɢɹ 
ɜɵɫɨɤɨ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɯ ɪɚɛɨɬɧɢɤɨɜ ɢ ɫɧɢɠɟɧɢɹ ɬɟɤɭɱɟɫɬɢ ɤɚɞɪɨɜ, ɚ ɬɚɤɠɟ, 
ɜɨɡɪɨɫɲɢɦ ɩɨɧɢɦɚɧɢɟɦ ɬɨɝɨ, ɱɬɨ ɨɪɝɚɧɢɡɚɰɢɢ ɫ «ɩɪɚɜɢɥɶɧɵɦ» ɨɬɧɨɲɟɧɢɹɦ ɤ ɥɸɞɹɦ 
ɪɚɫɬɭɬ ɛɵɫɬɪɟɟ, ɜ ɛɥɢɠɚɣɲɟɟ ɜɪɟɦɹ. ȼɨ-ɜɬɨɪɵɯ, ɨɫɨɡɧɚɧɢɟɦ ɬɨɝɨ, ɱɬɨ ɫɨɜɪɟɦɟɧɧɵɟ 
ɭɫɥɨɜɢɹ ɬɪɟɛɭɟɬ ɩɨɫɬɨɹɧɧɨɝɨ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɢ ɪɚɫɲɢɪɟɧɢɹ ɫɭɳɟɫɬɜɭɸɳɢɯ ɜɢɞɨɜ ɢ 
ɩɨɞɯɨɞɨɜ ɤ ɭɩɪɚɜɥɟɧɢɸ ɦɨɬɢɜɚɰɢɟɣ ɫ ɭɱɟɬɨɦ, ɤɚɤ ɩɫɢɯɨɬɢɩɨɜ ɤɨɪɩɨɪɚɬɢɜɧɨɝɨ 
ɩɟɪɫɨɧɚɥɚ, ɩɨɫɬɨɹɧɧɨ ɢɡɦɟɧɹɸɳɟɣɫɹ ɫɬɪɭɤɬɭɪɵ ɟɝɨ ɩɨɬɪɟɛɧɨɫɬɟɣ ɩɟɪɫɨɧɚɥɚ, ɬɚɤ ɢ 
ɮɢɧɚɧɫɨɜɵɯ ɨɝɪɚɧɢɱɟɧɢɣ ɧɚ ɢɧɜɟɫɬɢɪɨɜɚɧɢɟ ɜ ɫɨɫɬɚɜɥɹɸɳɢɟ ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ 
ɩɚɤɟɬɚ, ɨɛɭɫɥɨɜɥɟɧɧɵɯ ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ ɢ ɢɧɵɦɢ ɞɟɫɬɪɭɤɬɢɜɧɵɦɢ ɤɪɢɡɢɫɧɵɦɢ 
ɹɜɥɟɧɢɹɦɢ. ȼ-ɬɪɟɬɶɢɯ, ɩɪɟɞɨɫɬɚɜɥɟɧɢɟɦ ɪɭɤɨɜɨɞɢɬɟɥɹɦ ɭɩɪɚɜɥɟɧɱɟɫɤɨɝɨ ɡɜɟɧɚ 
ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɨɪɝɚɧɢɡɚɰɢɣ ɫ ɩɪɨɫɬɵɦɢ ɢ ɦɭɥɶɬɢɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ ɫɬɪɭɤɬɭɪɚɦɢ 
ɭɩɪɚɜɥɟɧɢɹ ɚɧɚɥɢɬɢɤɢ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɨɰɟɧɤɢ ɫɢɥɵ ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 
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ɩɪɢɦɟɧɹɟɦɵɯ ɤ ɤɨɪɩɨɪɚɬɢɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɦɟɪ, ɫɬɢɦɭɥɢɪɭɸɳɢɯ ɟɝɨ ɤ 
ɪɟɡɭɥɶɬɚɬɢɜɧɨɦɭ ɬɪɭɞɭ. 

ɉɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɪɚɛɨɬɟ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɚɧɚɥɢɬɢɤɚ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ 
ɦɟɪɵ ɫɢɥɵ ɦɨɬɢɜɚɰɢɢ ɥɶɝɨɬ ɢ ɫɬɢɦɭɥɨɜ, ɩɨɛɭɠɞɚɸɳɢɯ ɪɚɛɨɬɧɢɤɚ ɤ ɩɪɨɞɭɤɬɢɜɧɨɦɭ 
ɬɪɭɞɭ, ɩɨɫɥɭɠɚɬ ɢɫɬɨɱɧɢɤɨɦ ɧɟɨɛɯɨɞɢɦɵɯ ɡɧɚɧɢɣ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɛɚɤɚɥɚɜɪɢɚɬɚ ɢ 
ɦɚɝɢɫɬɪɚɬɭɪɵ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɫɨɞɟɪɠɚɬɟɥɶɧɨɣ ɪɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɤɭɪɫɨɜɵɯ ɢ 
ɜɵɩɭɫɤɧɵɯ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɵɯ ɪɚɛɨɬ.  
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Abstract 
The paper examines the impact of exhaustive gases on the environment, and suggests 

renewable energy sources. Exhaustive gases are air pollution. 
A hybrid engine uses hydrogen as fuel. The most important advantage of this type of 

fuel is that after burning the fuel mixture, only water vapor is formed at the outlet. A vehicle 
running on this type of fuel does not harm the environment. 

Conclusion: One of the main environmental problems today is the depletion of 
atmospheric oxygen. Hydrogen fuel is one possible solution of this problem. The use of this 
energy source will help to prevent global warming and disaster. 
 

Ⱥɧɧɨɬɚɰɢɹ 
ȼ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜɨɡɞɟɣɫɬɜɢɟ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɧɚ ɷɤɨɥɨɝɢɸ, ɢ 

ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ ɧɚ ɬɪɚɧɫɩɨɪɬɟ. 
ɐɟɥɶ ɪɚɛɨɬɵ: ɩɪɟɞɥɨɠɢɬɶ ɜɚɪɢɚɧɬ ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɨɫɧɨɜɧɵɯ ɩɨɬɪɟɛɧɨɫɬɟɣ 

ɱɟɥɨɜɟɤɚ ɜ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɪɟɞɟ ɫ ɧɚɢɛɨɥɟɟ ɦɢɧɢɦɚɥɶɧɵɦ ɧɟɝɚɬɢɜɧɵɦ ɜɥɢɹɧɢɟɦ ɧɚ 
ɷɤɨɫɮɟɪɭ. 

ȼɵɯɥɨɩɧɵɟ ɝɚɡɵ ɹɜɥɹɟɬɫɹ ɢɫɬɨɱɧɢɤɨɦ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɡɞɭɯɚ ɢ ɨɤɚɡɵɜɚɸɬ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɷɤɨɥɨɝɢɸ ɢ ɡɞɨɪɨɜɶɟ ɱɟɥɨɜɟɤɚ. 

Ƚɢɛɪɢɞɧɵɣ ɞɜɢɝɚɬɟɥɶ-ɷɬɨ ɞɜɢɝɚɬɟɥɶ, ɤɨɬɨɪɵɣ ɢɫɩɨɥɶɡɭɟɬ ɜ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ 
ɜɨɞɨɪɨɞ. ɋɚɦɨɟ ɝɥɚɜɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɞɚɧɧɨɝɨ ɜɢɞɚ ɬɨɩɥɢɜɚ, ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ 
ɩɨɫɥɟ ɫɠɢɝɚɧɢɹ ɬɨɩɥɢɜɧɨɣ ɫɦɟɫɢ ɧɚ ɜɵɯɨɞɟ ɨɛɪɚɡɭɟɬɫɹ ɬɨɥɶɤɨ ɩɚɪ ɜɨɞɵ. Ɍɪɚɧɫɩɨɪɬɧɨɟ 
ɫɪɟɞɫɬɜɨ, ɪɚɛɨɬɚɸɳɟɟ ɧɚ ɞɚɧɧɨɦ ɜɢɞɟ ɬɨɩɥɢɜɚ, ɧɟ ɧɚɧɨɫɢɬ ɜɪɟɞ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ.   

Ɉɞɧɚ ɢɡ ɝɥɚɜɧɵɯ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɛɥɟɦ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ-ɢɫɬɨɳɟɧɢɟ 
ɚɬɦɨɫɮɟɪɧɨɝɨ ɤɢɫɥɨɪɨɞɚ. ȼɨɞɨɪɨɞɧɨɟ ɬɨɩɥɢɜɨ ɨɞɧɨ ɢɡ ɪɟɲɟɧɢɣ ɷɬɨɣ ɩɪɨɛɥɟɦɵ. 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɞɚɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɷɧɟɪɝɢɢ ɩɨɦɨɠɟɬ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɝɥɨɛɚɥɶɧɨɟ 
ɩɨɬɟɩɥɟɧɢɟ ɢ ɤɚɬɚɫɬɪɨɮɭ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ȼɵɯɥɨɩɧɵɟ ɝɚɡɵ, ɷɤɨɥɨɝɢɹ, ɡɞɨɪɨɜɶɟ ɱɟɥɨɜɟɤɚ, ɜɨɞɨɪɨɞɧɵɣ 
ɞɜɢɝɚɬɟɥɶ. 
 

ȼɜɟɞɟɧɢɟ 
Ʉɚɠɞɵɣ ɢɡ ɧɚɫ ɯɨɬɶ ɪɚɡ ɡɚɞɭɦɵɜɚɥɫɹ ɨ ɬɨɦ, ɤɚɤ, ɩɨɜɵɲɟɧɧɵɣ ɭɪɨɜɟɧɶ ɲɭɦɚ, 

ɜɵɛɪɨɫ ɬɟɩɥɚ, ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɢ ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɢ ɫɨɟɞɢɧɟɧɢɣ ɜɥɢɹɟɬ ɧɚ ɷɤɨɥɨɝɢɸ. 
ɇɨ ɪɟɞɤɨ ɤɬɨ ɡɚɞɭɦɵɜɚɥɫɹ, ɤɚɤ ɷɬɨ ɨɬɪɚɠɚɟɬɫɹ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɧɚ ɧɚɫ ɫɚɦɢɯ - ɥɸɞɟɣ. 

Ⱦɥɹ ɩɨɧɢɦɚɧɢɹ, ɹ ɫɧɚɱɚɥɚ ɩɨɤɚɠɭ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ, ɜ ɤɚɤɢɯ ɦɚɫɲɬɚɛɚɯ 
ɩɪɨɢɫɯɨɞɢɬ ɡɚɝɪɹɡɧɟɧɢɟ ɷɤɨɥɨɝɢɢ ɢɡ-ɡɚ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɬɨɩɥɢɜɚ, ɢ 
ɡɚɬɟɦ ɜɵɞɜɢɧɭ ɩɪɟɞɥɨɠɟɧɢɟ ɩɨ ɚɥɶɬɟɪɧɚɬɢɜɧɨɦɭ ɢɫɬɨɱɧɢɤɭ ɷɧɟɪɝɢɢ ɜ ɬɪɚɧɫɩɨɪɬɧɨɦ 
ɫɟɤɬɨɪɟ. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɧɟɝɚɬɢɜɧɵɟ ɮɚɤɬɨɪɵ 
ɨɬɪɚɠɚɸɬɫɹ ɢ ɜɥɢɹɸɬ ɧɚ ɫɨɫɬɨɹɧɢɟ ɢ ɡɞɨɪɨɜɶɟ ɥɸɞɟɣ.  

ɐɟɥɶ ɪɚɛɨɬɵ: ɩɪɟɞɥɨɠɢɬɶ ɜɚɪɢɚɧɬ ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɨɫɧɨɜɧɵɯ ɩɨɬɪɟɛɧɨɫɬɟɣ 
ɱɟɥɨɜɟɤɚ ɜ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɪɟɞɟ ɫ ɧɚɢɛɨɥɟɟ ɦɢɧɢɦɚɥɶɧɵɦ ɧɟɝɚɬɢɜɧɵɦ ɜɥɢɹɧɢɟɦ ɧɚ 
ɷɤɨɫɮɟɪɭ. 

mailto:Zhukovskaya_d@list.ru


StarЩЭКЮЭТsФƗs гТЧƗЭЧТsФТ ЩrКФЭТsФƗs ФШЧПОrОЧМОs “TrКЧsЩШrЭs. IгРХƯЭƯЛК. LШƧТsЭТФК ЮЧ ТЧžОЧТОrТУК – 2021” rКФsЭЮ ФrƗУЮЦs 
Proceedings of the International scientific conference Transport. Education. Logistics And Engineering –2021” 

209 

 

Ɂɚɞɚɱɢ ɪɚɛɨɬɵ: ɢɡɭɱɢɬɶ ɢɧɮɨɪɦɚɰɢɸ, ɩɪɨɜɟɫɬɢ ɢɫɫɥɟɞɨɜɚɧɢɟ ɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ 
ɜɥɢɹɧɢɟ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɟɤɬɨɪɚ ɧɚ ɷɤɨɥɨɝɢɸ. 

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ: Ɍɪɚɧɫɩɨɪɬɧɵɣ ɫɟɤɬɨɪ 
Ƚɢɩɨɬɟɡɚ ɪɚɛɨɬɵ: ȼɨɞɨɪɨɞɧɨɟ ɬɨɩɥɢɜɨ ɞɥɹ ɬɪɚɧɫɩɨɪɬɚ ɨɤɚɡɵɜɚɟɬ ɧɟɣɬɪɚɥɶɧɨɟ 

ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɷɤɨɥɨɝɢɸ, ɢ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɩɨɬɪɟɛɧɨɫɬɢ ɱɟɥɨɜɟɤɚ. 
Ⱥɜɬɨɪ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɟɥɚɟɬ ɚɤɰɟɧɬɵ ɧɚ: 
1.ɉɪɨɫɬɨɬɟ ɢɡɥɨɠɟɧɢɹ ɬɟɤɫɬɚ ɢ ɫɬɪɟɦɥɟɧɢɟ ɤ ɹɫɧɨɫɬɢ; 
2.Ⱥɧɚɥɢɡ ɜɥɢɹɧɢɹ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ; 
3.ɂɡɭɱɟɧɢɟ ɜɨɞɨɪɨɞɧɨɝɨ ɬɨɩɥɢɜɚ, ɜɵɹɜɥɟɧɢɟ ɩɪɟɢɦɭɳɟɫɬɜ ɢ ɧɟɞɨɫɬɚɬɤɨɜ. 

 
Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ 
Ɇɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ: ɚɧɚɥɢɡ ɥɢɬɟɪɚɬɭɪɵ, ɫɬɚɬɢɫɬɢɤɢ, ɫɪɚɜɧɟɧɢɟ, ɚɧɚɥɨɝɢɹ, 

ɢɡɦɟɪɟɧɢɟ, ɷɤɫɩɟɪɢɦɟɧɬ. 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɫɧɨɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɨɥɭɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ: ɥɢɬɟɪɚɬɭɪɚ 

(ɷɧɰɢɤɥɨɩɟɞɢɢ), ɂɧɬɟɪɧɟɬ, ɧɚɭɱɧɵɟ ɫɬɚɬɶɢ ɢ ɩɭɛɥɢɤɚɰɢɢ. 
 

Ɋɟɡɭɥɶɬɚɬɵ ɢ ɞɢɫɤɭɫɫɢɹ 
Ɋɚɫɫɦɨɬɪɢɦ ɚɜɬɨɦɨɛɢɥɶɧɵɣ ɬɪɚɧɫɩɨɪɬ. Ɉɧ ɫɚɦɵɣ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɵɣ ɜɢɞ 

ɬɪɚɧɫɩɨɪɬɚ ɢ ɚɤɬɭɚɥɟɧ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɧɚɫ, ɹɜɥɹɸɳɢɣɫɹ ɨɫɧɨɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ 
ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɡɞɭɯɚ ɢ ɨɤɚɡɵɜɚɹ ɧɚɢɛɨɥɶɲɟɟ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɷɤɨɥɨɝɢɸ ɢ 
ɡɞɨɪɨɜɶɟ ɱɟɥɨɜɟɤɚ. 

 
ɂɫɬɨɱɧɢɤ: [2] 

Ɋɢɫ.1 ȼɵɛɪɨɫɵ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɪɚɡɧɵɦɢ ɜɢɞɚɦɢ ɬɪɚɧɫɩɨɪɬɚ 
 

ɂɫɯɨɞɹ ɢɡ ɝɪɚɮɢɤɚ, ɦɵ ɜɢɞɢɦ, ɱɬɨ ɛɨɥɶɲɟ ɜɫɟɝɨ ɜɵɛɪɨɫɨɜ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ 
ɩɪɨɢɫɯɨɞɢɬ ɨɬ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. Ɍɚɤ ɠɟ, ɜɵɯɥɨɩɵ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ — ɷɬɨ 
ɢɫɬɨɱɧɢɤ ɩɨɫɬɭɩɚɸɳɟɣ ɜ ɚɬɦɨɫɮɟɪɭ Ɂɟɦɥɢ ɩɵɥɢ. Ɇɟɥɤɨɞɢɫɩɟɪɫɧɚɹ ɩɵɥɶ ɧɚɢɛɨɥɟɟ 
ɨɩɚɫɧɚ, ɬɚɤ ɤɚɤ ɢɦɟɧɧɨ ɨɧɚ ɨɫɟɞɚɟɬ ɜ ɛɪɨɧɯɚɯ ɢ ɩɪɢ ɞɥɢɬɟɥɶɧɨɦ ɜɞɵɯɚɧɢɢ ɩɪɢɜɨɞɢɬ ɤ 
ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɡɚɛɨɥɟɜɚɧɢɣ.  
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ȼ ɫɪɟɞɧɟɦ, ɥɟɝɤɨɜɨɣ ɚɜɬɨɦɨɛɢɥɶ ɫɠɢɝɚɟɬ ɨɤɨɥɨ 10 ɥɢɬɪɨɜ ɬɨɩɥɢɜɚ ɟɠɟɞɧɟɜɧɨ. 
ɉɪɢ ɪɚɫɯɨɞɨɜɚɧɢɢ ɬɚɤɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɛɟɧɡɢɧɚ ɤɚɠɞɚɹ ɦɚɲɢɧɚ ɜɵɩɭɫɤɚɟɬ ɩɪɢɦɟɪɧɨ 4,η 
ɤɝ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɟɠɟɞɧɟɜɧɨ. ȼɨ ɜɫёɦ ɦɢɪɟ ɤɚɠɞɵɣ ɞɟɧɶ ɜɵɟɡɠɚɟɬ ɨɤɨɥɨ η00 
ɦɢɥɥɢɨɧɨɜ ɚɜɬɨɦɨɛɢɥɟɣ. 

Ⱥɜɬɨɪɨɦ ɛɵɥ ɩɪɨɜɟɞɟɧ ɧɟɛɨɥɶɲɨɣ ɷɤɫɩɟɪɢɦɟɧɬ ɜ Ɋɢɝɟ ɧɚ ɭɥɢɰɟ Ʉɚɥɧɰɢɟɦɚ 9ɜ. ω 
13:00 ɞɨ 13:0η ɩɪɨɟɯɚɥɨ, ɩɨ ɦɨɢɦ ɩɨɞɫɱёɬɚɦ, 10θ ɦɚɲɢɧ η ɚɜɬɨɛɭɫɨɜ ɢ 8 ɝɪɭɡɨɜɢɤɨɜ. ɂ 
ɷɬɨ ɬɨɥɶɤɨ ɡɚ η ɦɢɧɭɬ. 

ɉɨ ɫɥɨɜɚɦ ɫɩɟɰɢɚɥɢɫɬɨɜ, ɨɛɴёɦ ɦɢɪɨɜɵɯ ɜɵɛɪɨɫɨɜ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɞɨɫɬɢɝ 
ɷɤɜɢɜɚɥɟɧɬɚ 10 ɦɢɥɥɢɚɪɞɨɜ ɬɨɧɧ, ɢɡ ɤɨɬɨɪɵɯ 8,η ɦɢɥɥɢɚɪɞɚ ɬɨɧɧ ɜɨɡɧɢɤɚɟɬ ɡɚ ɫɱɟɬ 
ɫɠɢɝɚɧɢɹ ɬɨɩɥɢɜɚ. Ɉɞɢɧ ɢɡ ɫɭɳɟɫɬɜɟɧɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ, ɷɬɨ ɨɬɯɨɞɵ ɚɜɬɨ ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɣ-ɧɟɮɬɟɩɪɨɞɭɤɬɵ. Ɉɧɢ ɫɨɡɞɚɸɬ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɩɪɢɪɨɞɭ 
ɩɪɢ ɩɨɩɚɞɚɧɢɢ ɜ ɩɨɱɜɭ ɢɥɢ ɜɨɞɭ. 

Ɉɫɧɨɜɧɵɦ ɫɵɪɶɟɜɵɦ ɢɫɬɨɱɧɢɤɨɦ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɨɩɥɢɜɚ ɹɜɥɹɟɬɫɹ ɧɟɮɬɶ. 
Ⱦɨɛɵɱɚ ɞɚɧɧɨɣ ɠɢɞɤɨɫɬɢ, ɤ ɫɨɠɚɥɟɧɢɸ, ɧɟ ɜɫɟɝɞɚ ɨɫɬɚёɬɫɹ ɛɟɫɫɥɟɞɧɨɣ. ɋɭɳɟɫɬɜɭɟɬ 
ɬɟɨɪɢɹ ɢ ɨ ɬɨɦ, ɱɬɨ ɭɱɚɫɬɢɜɲɢɟɫɹ ɜ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɡɟɦɥɟɬɪɹɫɟɧɢɹ ɢ ɰɭɧɚɦɢ ɜɵɡɜɚɧɵ 
ɢɡ-ɡɚ ɩɭɫɬɨɬ, ɤɨɬɨɪɵɟ ɨɛɪɚɡɨɜɵɜɚɸɬɫɹ ɩɨɞ ɡɟɦɥɟɣ ɜ ɫɜɹɡɢ ɫ ɜɵɤɚɱɢɜɚɧɢɟɦ ɧɟɮɬɢ.  

ɂɧɬɟɪɟɫɧɵɣ ɮɚɤɬ: ɨɞɧɚ ɤɚɩɥɹ ɧɟɮɬɢ ɞɟɥɚɟɬ ɧɟɩɪɢɝɨɞɧɵɦ ɞɥɹ ɩɢɬɶɹ 2η ɥɢɬɪɨɜ 
ɜɨɞɵ. 

Ⱥɜɬɨɪɨɦ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɧɟɫɤɨɥɶɤɨ ɷɤɫɩɟɪɢɦɟɧɬɨɜ. ȼɦɟɫɬɨ ɧɟɮɬɢ ɢɫɩɨɥɶɡɨɜɚɥɚ 
ɦɚɲɢɧɧɨɟ ɦɚɫɥɨ ɢ ɦɚɡɭɬ. ɗɤɫɩɟɪɢɦɟɧɬ 1: ȼɨɞɚ ɢ ɧɟɮɬɶ. Ɇɚɫɥɨ ɜɵɥɢɜɚɟɬɫɹ ɜ ɟɦɤɨɫɬɶ ɫ 
ɜɨɞɨɣ ɢ ɪɚɡɦɟɲɢɜɚɟɬɫɹ. ɇɟɮɬɶ ɧɟ ɪɚɫɬɜɨɪɹɟɬɫɹ ɜ ɜɨɞɟ, ɨɧɚ ɨɛɪɚɡɭɟɬ ɩɥɟɧɤɭ, ɤɨɬɨɪɭɸ 
ɦɨɠɧɨ ɭɛɪɚɬɶ, ɧɚɩɪɢɦɟɪ, ɫɚɥɮɟɬɤɨɣ. ȼɵɜɨɞ: ɟɫɥɢ ɫɥɭɱɢɬɫɹ ɭɬɟɱɤɚ ɧɟɮɬɢ ɜ ɦɨɪɟ ɜɨ 
ɜɪɟɦɹ ɟɟ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ, ɭɛɪɚɬɶ ɟɟ ɦɨɠɧɨ ɬɨɥɶɤɨ ɩɪɢ ɩɨɦɨɳɢ ɫɩɟɰɢɚɥɶɧɨɣ ɬɟɯɧɢɤɢ. 

ɗɤɫɩɟɪɢɦɟɧɬ 2: ɉɟɪɨ ɢ ɧɟɮɬɶ. ə ɨɩɭɫɬɢɥɚ ɩɟɪɨ ɜ ɦɚɲɢɧɧɨɟ ɦɚɫɥɨ ɧɚ ɧɟɫɤɨɥɶɤɨ 
ɫɟɤɭɧɞ ɢ ɡɚɬɟɦ ɩɨɫɬɚɪɚɥɚɫɶ ɟɝɨ ɨɱɢɫɬɢɬɶ, ɧɨ ɦɧɟ ɷɬɨ ɭɞɚɥɨɫɶ ɫɞɟɥɚɬɶ ɧɟ ɛɵɫɬɪɨ. ȼɵɜɨɞ: 
ɧɟɮɬɶ ɨɛɜɨɥɚɤɢɜɚɟɬ ɩɟɪɶɹ ɩɬɢɰ ɢ ɛɟɡ ɨɤɚɡɚɧɢɹ ɩɨɫɬɨɪɨɧɧɟɣ ɩɨɦɨɳɢ ɨɧɢ ɩɨɝɢɛɚɸɬ. 

ɇɭɠɧɨ ɭɱɢɬɶɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɷɧɟɪɝɢɸ ɫɨɥɧɰɚ ɢ ɜɟɬɪɚ, ɬɚɤ ɤɚɤ ɡɚɩɚɫɵ ɧɟɮɬɢ ɧɟ 
ɜɟɱɧɵ ɢ ɟɟ ɞɨɛɵɱɚ ɧɟɛɟɡɨɩɚɫɧɚ. 

Ⱥɥɶɬɟɪɧɚɬɢɜɚ. 
Ⱦɥɹ ɩɨɥɧɨɰɟɧɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɬɪɚɧɫɩɨɪɬɚ ɧɭɠɧɚ ɷɧɟɪɝɢɹ. ɗɧɟɪɝɢɹ ɦɨɠɟɬ 

ɛɵɬɶ ɜɨɡɨɛɧɨɜɥɹɟɦɨɣ, ɢɫɩɨɥɶɡɭɹ ɬɪɚɞɢɰɢɨɧɧɵɟ ɢɫɬɨɱɧɢɤɢ ɷɧɟɪɝɢɢ. ȼɨɡɨɛɧɨɜɥɹɟɦɵɟ 
ɢɫɬɨɱɧɢɤɢ ɷɧɟɪɝɢɢ - ɷɬɨ ɢɫɬɨɱɧɢɤɢ, ɧɚ ɨɫɧɨɜɟ ɩɨɫɬɨɹɧɧɨ ɩɨɩɨɥɧɹɟɦɵɯ ɢɥɢ 
ɧɟɢɫɱɟɪɩɚɟɦɵɯ ɩɨɬɨɤɨɜ ɷɧɟɪɝɢɢ ɡɚ ɫɱёɬ ɟɫɬɟɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜ ɬɟɱɟɧɢɟ 
ɱɟɥɨɜɟɱɟɫɤɨɣ ɠɢɡɧɢ.  

ɂɡɭɱɢɜ ɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɫɢɬɭɚɰɢɸ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ, ɫɭɳɟɫɬɜɭɸɬ 
ɪɚɡɥɢɱɧɵɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɟ ɢɫɬɨɱɧɢɤɢ ɷɧɟɪɝɢɢ. ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɧɚɛɢɪɚɟɬ 
ɩɨɩɭɥɹɪɧɨɫɬɶ ɷɥɟɤɬɪɨɦɨɛɢɥɢ. Ⱦɚɧɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɧɟɪɝɢɢ ɫɱɢɬɚɟɬɫɹ ɛɨɥɟɟ 
ɷɤɨɥɨɝɢɱɧɵɦ, ɱɟɦ ɛɟɧɡɢɧɨɜɨɟ ɬɨɩɥɢɜɨ. Ⱥɜɬɨɪɨɦ ɛɵɥɨ ɪɟɲɟɧɨ ɭɞɟɥɢɬɶ ɛɨɥɶɲɟɟ 
ɜɧɢɦɚɧɢɟ ɜɨɞɨɪɨɞɧɨɣ ɷɧɟɪɝɟɬɢɤɟ. 

ȼɨɞɨɪɨɞ-ɷɬɨ ɫɚɦɵɣ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ ɯɢɦɢɱɟɫɤɢɣ ɷɥɟɦɟɧɬ ɜɨ ɜɫɟɥɟɧɧɨɣ. 
ȼɨɞɨɪɨɞɧɵɣ ɬɪɚɧɫɩɨɪɬ-ɷɬɨ ɬɪɚɧɫɩɨɪɬɧɨɟ ɫɪɟɞɫɬɜɨ ɧɚ ɝɢɛɪɢɞɧɨɦ ɞɜɢɝɚɬɟɥɟ, ɤɨɬɨɪɨɟ 
ɢɫɩɨɥɶɡɭɟɬ ɜ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ ɜɨɞɨɪɨɞ. Ⱦɚɧɧɵɣ ɜɢɞ ɞɜɢɝɚɬɟɥɹ ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ ɬɚɤ ɠɟ 
ɧɚ ɜɨɞɧɨɦ, ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ ɢ ɚɜɢɚɰɢɨɧɧɨɦ ɬɪɚɧɫɩɨɪɬɟ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɷɬɨɝɨ 
ɢɫɬɨɱɧɢɤɚ ɷɧɟɪɝɢɢ ɩɨɦɨɠɟɬ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɝɥɨɛɚɥɶɧɨɟ ɩɨɬɟɩɥɟɧɢɟ ɢ ɫɬɢɯɢɣɧɵɟ 
ɛɟɞɫɬɜɢɹ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɜɨɞɨɪɨɞɚ ɢɫɩɨɥɶɡɭɸɬ ɯɢɦɢɱɟɫɤɢɟ ɦɟɬɨɞɵ. ȼ ɬɟɱɟɧɢɟ ɪɟɚɤɰɢɢ, 
ɤɨɬɨɪɚɹ ɩɪɨɢɫɯɨɞɢɬ ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɦ ɝɟɧɟɪɚɬɨɪɟ, ɨɛɪɚɡɨɜɚɧɢɹ ɜɨɞɵ ɢɡ ɜɨɞɨɪɨɞɚ ɢ 
ɜɨɡɞɭɯɚ ɜɵɞɟɥɹɟɬɫɹ ɷɧɟɪɝɢɹ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɷɥɟɤɬɪɢɱɟɫɬɜɚ. 
Ɍɨɩɥɢɜɧɵɣ ɛɚɤ ɚɜɬɨɦɨɛɢɥɹ ɡɚɩɪɚɜɥɹɸɬ ɫɠɚɬɵɦ ɜɨɞɨɪɨɞɨɦ. ɋɠɚɬɵɣ ɜɨɞɨɪɨɞ-ɷɬɨ 
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ɝɚɡɨɨɛɪɚɡɧɨɟ ɫɨɫɬɨɹɧɢɟ, ɩɪɢ ɤɨɬɨɪɨɦ ɜɨɞɨɪɨɞ ɫɨɞɟɪɠɢɬɫɹ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɞɥɹ 
ɭɜɟɥɢɱɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɯɪɚɧɟɧɢɹ. 

 

 
ɂɫɬɨɱɧɢɤ: Д5] 

Ɋɢɫ.2 ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɜɨɞɨɪɨɞɧɨɝɨ ɞɜɢɝɚɬɟɥɹ 
Ⱦɥɹ ɯɪɚɧɟɧɢɹ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɜɨɞɨɪɨɞɚ ɩɪɢɦɟɧɹɸɬ ɝɚɡɝɨɥɶɞɟɪɵ- ɷɬɨ ɟɫɬɟɫɬɜɟɧɧɵɟ 

ɩɨɞɡɟɦɧɵɟ ɯɪɚɧɢɥɢɳɚ. ɋɚɦɨɟ ɝɥɚɜɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɞɚɧɧɨɝɨ ɜɢɞɚ ɬɨɩɥɢɜɚ, 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɩɨɫɥɟ ɫɠɢɝɚɧɢɹ ɬɨɩɥɢɜɧɨɣ ɫɦɟɫɢ ɧɚ ɜɵɯɨɞɟ ɨɛɪɚɡɭɟɬɫɹ ɬɨɥɶɤɨ 
ɩɚɪ ɜɨɞɵ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɩɨɩɚɞɚɟɬ ɬɨɥɶɤɨ ɜɨɞɚ. ȼ ɫɥɭɱɚɟ 
ɩɪɨɛɨɹ, ɜɨ ɜɪɟɦɹ ɯɪɚɧɟɧɢɹ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɜɟɳɟɫɬɜɚ, ɜɨɞɨɪɨɞ ɢɫɩɚɪɹɟɬɫɹ. ȼɨɞɨɪɨɞ 
ɧɟɬɨɤɫɢɱɟɧ ɢ ɧɟ ɦɨɠɟɬ ɡɚɝɪɹɡɧɹɬɶ ɩɨɱɜɭ, ɚɬɦɨɫɮɟɪɭ ɢɥɢ ɥɸɞɟɣ. Ⱦɚɧɧɵɣ ɜɢɞ ɞɜɢɝɚɬɟɥɹ 
ɩɨɡɜɨɥɢɬ ɫɧɢɡɢɬɶ ɭɪɨɜɟɧɶ ɲɭɦɚ. ȼɫɟ ɜɨɞɨɪɨɞɧɵɟ ɞɜɢɝɚɬɟɥɢ ɪɚɛɨɬɚɸɬ ɩɪɚɤɬɢɱɟɫɤɢ 
ɛɟɫɲɭɦɧɨ. Ʉɪɨɦɟ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɞɚɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ, ɟɫɬɶ 
ɬɚɤ ɠɟ ɞɪɭɝɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ. ɋɧɢɠɟɧɢɟ ɪɚɫɯɨɞɨɜ ɬɨɩɥɢɜɚ ɢ ɛɨɥɶɲɟɟ ɭɜɟɥɢɱɟɧɢɟ 
ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɹ, ɡɚ ɫɱёɬ ɩɨɥɧɨɝɨ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ.  

ȿɫɥɢ ɫɪɚɜɧɢɜɚɬɶ ɝɢɛɪɢɞɧɵɟ ɚɜɬɨɦɨɛɢɥɢ ɫ ɷɥɟɤɬɪɨɦɨɛɢɥɹɦɢ, ɬɨ ɡɚɩɪɚɜɤɚ 
ɷɥɟɤɬɪɨɦɨɛɢɥɹ ɡɚɣɦёɬ ɧɨɱɶ, ɚ ɬɪɚɧɫɩɨɪɬɚ ɧɚ ɜɨɞɨɪɨɞɧɵɟ ɬɨɩɥɢɜɚ 3-4 ɦɢɧɭɬɵ. ɉɪɢ ɷɬɨɦ 
ɞɚɥɶɧɨɫɬɶ ɩɪɨɛɟɝɚ ɫɨɫɬɚɜɥɹɟɬ ɛɨɥɟɟ η00 ɤɢɥɨɦɟɬɪɨɜ. ȿɫɥɢ ɚɜɬɨɦɨɛɢɥɶ ɞɨɥɠɟɧ ɪɚɛɨɬɚɬɶ 
ɤɪɭɝɥɨɫɭɬɨɱɧɨ ɢɥɢ ɩɟɪɟɜɨɡɢɬɶ ɝɪɭɡɵ, ɷɬɨɬ ɜɚɪɢɚɧɬ ɛɨɥɟɟ ɜɵɢɝɪɵɲɧɵɣ.  

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɭɠɟ ɫɭɳɟɫɬɜɭɟɬ ɞɜɚ ɜɨɞɨɪɨɞɧɵɯ ɩɨɟɡɞɚ (AХsЭШЦ ωШrКНТК LINT), 
ɤɨɬɨɪɵɟ ɭɠɟ ɨɬɥɢɱɧɨ ɨɬɪɚɛɨɬɚɥɢ ɫɜɨɢ ɩɟɪɜɵɟ 100 ɬɵɫɹɱ ɤɢɥɨɦɟɬɪɨɜ ɜ Ƚɟɪɦɚɧɢɢ.  

ȼ 2013 ɝɨɞɭ ɛɵɥ ɩɪɟɞɫɬɚɜɥɟɧ ɜ əɩɨɧɢɢ ɜɨɞɨɪɨɞɧɵɣ ɝɢɛɪɢɞɧɵɣ ɚɜɬɨɦɨɛɢɥɶ-
ToyoЭК MТrКТ.ȼ 201η ɝɨɞɭ ɩɪɨɞɚɠɚ ɧɚɱɚɥɚɫɶ ɜ ȿɜɪɨɩɟ. ɋɭɳɟɫɬɜɭɸɬ ɢ ɞɪɭɝɢɟ 
ɜɨɞɨɪɨɞɧɵɟ ɚɜɬɨɦɨɛɢɥɢ, ɬɚɤɢɟ ɤɚɤ HШЧНК ωХКrТЭв, FШrН AТrsЭrОКЦ, MОrМОНОs-Benz GLC F-
CELL, Pininfarina H2 Speed, Hyundai Nexo. 

ɋɟɣɱɚɫ ɧɚɫɱɢɬɵɜɚɟɬɫɹ 127 ɜɨɞɨɪɨɞɧɵɯ ɡɚɩɪɚɜɨɤ ɢ 4η ɜ ɩɪɨɰɟɫɫɟ ɪɚɡɪɚɛɨɬɤɟ. 
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ɂɫɬɨɱɧɢɤ: [6] 

Ɋɢɫ.3 ɋɬɪɚɧɵ ɢɦɟɸɳɢɟ ɡɚɩɪɚɜɤɢ ɞɥɹ ɝɢɛɪɢɞɧɵɯ ɞɜɢɝɚɬɟɥɟɣ 1 ɝɪɚɦɦ 
ɜɨɞɨɪɨɞɚ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɜɬɪɨɟ ɛɨɥɶɲɟ ɷɧɟɪɝɢɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 1 ɝ ɛɟɧɡɢɧɚ. 

 
Ɍɚɛɥ.4 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɨɞɨɪɨɞɚ ɢ ɛɟɧɡɢɧɚ 
 

ɂɫɬɨɱɧɢɤ: [3]  
ɐɟɧɚ ɫ ɛɟɧɡɢɧɨɜɵɦ ɬɨɩɥɢɜɨɦ ɩɨɱɬɢ ɨɞɢɧɚɤɨɜɚ. ȿɞɢɧɫɬɜɟɧɧɵɣ ɧɟɞɨɫɬɚɬɨɤ - ɷɬɨ 

ɰɟɧɚ ɧɚ ɜɨɞɨɪɨɞɧɵɟ ɚɜɬɨɦɨɛɢɥɢ. ȼɨɞɨɪɨɞ ɨɩɥɚɱɢɜɚɟɬɫɹ ɜ ɤɢɥɨɝɪɚɦɦɚɯ. ɐɟɧɚ ɡɚ 
ɤɢɥɨɝɪɚɦɦ ɜɨɞɨɪɨɞɚ ɧɚ ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɚɩɪɚɜɨɱɧɵɯ ɫɬɚɧɰɢɹɯ ɜ Ƚɟɪɦɚɧɢɢ ɫɨɫɬɚɜɥɹɟɬ 
9,η0 ɟɜɪɨ (ɛɪɭɬɬɨ). Ⱥɜɬɨɦɨɛɢɥɶ ɧɚ ɬɨɩɥɢɜɧɵɯ ɷɥɟɦɟɧɬɚɯ ɩɨɬɪɟɛɥɹɟɬ ɨɤɨɥɨ ɨɞɧɨɝɨ 
ɤɢɥɨɝɪɚɦɦɚ ɜɨɞɨɪɨɞɚ ɧɚ 100 ɤɦ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɡɚɬɪɚɬɵ ɧɚ ɬɨɩɥɢɜɨ ɫɨɫɬɚɜɥɹɸɬ 9,η0 
ɟɜɪɨ. ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɡɚɬɪɚɬɵ ɧɚ ɬɨɩɥɢɜɨ ɫɨɩɨɫɬɚɜɢɦɵ ɫɨ ɫɪɟɞɧɢɦ ɛɟɧɡɢɧɨɜɵɦ 
ɞɜɢɝɚɬɟɥɟɦ ɫ ɪɚɫɯɨɞɨɦ ɫɟɦɶ ɥɢɬɪɨɜ. 

 
ȼɵɜɨɞ 
Ƚɢɩɨɬɟɡɚ ɩɨɞɬɜɟɪɞɢɥɚɫɶ. Ƚɢɛɪɢɞɧɵɟ ɚɜɬɨɦɨɛɢɥɢ ɧɟ ɧɚɧɨɫɹɬ ɜɪɟɞɚ ɷɤɨɥɨɝɢɢ ɢ 

ɡɞɨɪɨɜɶɸ ɢ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɩɨɬɪɟɛɧɨɫɬɢ ɱɟɥɨɜɟɤɚ. Ɍɪɚɧɫɩɨɪɬ ɜɚɠɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ 
ɤɚɠɞɨɝɨ. Ɉɬ ɧɟɝɨ ɧɢɤɬɨ ɧɟ ɫɦɨɠɟɬ ɨɬɤɚɡɚɬɶɫɹ ɜ ɛɥɢɠɚɣɲɟɟ ɜɪɟɦɹ. ɂɦɟɧɧɨ ɩɨɷɬɨɦɭ ɟɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ ɛɟɡɨɩɚɫɧɵɦ ɞɥɹ ɩɪɢɪɨɞɵ ɢ ɱɟɥɨɜɟɱɟɫɬɜɚ. ɇɟ ɜɫё ɬɨɩɥɢɜɨ 
ɞɥɹ ɬɪɚɧɫɩɨɪɬɚ ɧɟɣɬɪɚɥɶɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɡɞɨɪɨɜɶɟ ɱɟɥɨɜɟɤɚ ɢ ɷɤɨɥɨɝɢɸ. ɇɟɮɬɶ - 
ɧɭɠɧɨɟ ɫɵɪɶё, ɧɨ ɟё ɞɨɛɵɱɚ ɧɟ ɛɟɡɨɩɚɫɧɚ ɢ ɧɟ ɜɟɱɧɚ. ɇɭɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɜɨɡɨɛɧɨɜɥɹɟɦɵɟ ɢɫɬɨɱɧɢɤɢ ɷɧɟɪɝɢɢ ɞɥɹ ɢɡɛɟɠɚɧɢɟ ɩɟɱɚɥɶɧɵɯ ɩɨɫɥɟɞɫɬɜɢɣ. 

 
 

 Ȼɟɧɡɢɧ ȼɨɞɨɪɨɞ 
ȼɨɫɩɥɚɦɟɧɹɟɦɨɫɬɶ Ʌɟɝɤɨ ɜɨɫɩɥɚɦɟɧɹɟɬɫɹ Ʌɟɝɤɨ ɜɨɫɩɥɚɦɟɧɹɟɬɫɹ 
ɋɨɫɬɨɹɧɢɟ ɩɪɢ ɤɨɦɧɚɬɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɟ ɢ ɞɚɜɥɟɧɢɢ 

ɀɢɞɤɨɫɬɶ Ƚɚɡ 

ɗɧɟɪɝɢɹ, ɜɵɞɟɥɹɟɦɚɹ ɧɚ ɤɝ 
ɬɨɩɥɢɜɚ (ɆȾɠ) 
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ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɭɟɦɵɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 
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