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Abstract: The article deals with classical problems in determining institutional conditions, the formation of a
competitive business environment, and the conduct of private business. During the analysis, the author identified
the problems of forming a business environment. On the basis of this, the directions of increasing business activity
of business entities in the Republic of Uzbekistan are proposed.
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Introduction

Institutional conditions for the formation of
small business should be perceived as a set of rules
and mechanisms forcing small business to the
implementation of these established rules and norms.
Even insignificant dynamics of the institutional
structure affect significant, if not decisive impact on
subsystems, including number and on business
structures [1]. Institute, rules, special guarantors of
rules are mandatory elements of institutional
conditions in formation of small business.

There are radical macroeconomic
transformations in modern Uzbekistan, the ultimate
goal of which is the implementation of transition to
an open socially-oriented market economy. Thereby
the structure of business is changing under the
influence of resource, conjuncture and institutional
factors.

Analysis of the literature on the topic

Fundamental moments of the theory of
entrepreneurship, small business in the conditions of
institutional transformations are stated in the works
of known foreign economists J. Galbraith [2], D.
Deakins [3], P. Drucker [4], A. Marshall [5], A.
Smith [6], B. Santo [7], K. Tateisi [8], A. Hosking

Doi: éros¥ef https://dx.doi.org/10.15863/TAS.2018.09.65.1

[9], J. Schumpeter [10] etc. Among the most
important studies that illuminate certain aspects of
development of small business in the CIS, it is
necessary to note such authors, as L. Abalkin [11], V.
Avtonomov [12], A. Blinov [13], T. Koichuev [14],
O. Krivoruchko [15], M. Lapusta [16], A. Orlov
[17], E. Primov [18], V. Rube [19], F. Shakhmalov
[20], A. Yudanov [21] and others.

The peculiarities of the formation and
development of this sector of the economy were the
investigations of A. Khikmatov [22], B. Berkinov,
M. Ikramov[23], N. Mahmudov, M.
Tursunkhodzhaev, Z. Hudayberdiyev, V. Baturina,
D. Trostyansky and others.

Directly to the development of small business
and private entrepreneurship in new institutional
settings were devoted the dissertation works of
A.Akhmediyeva, U. Validzhanova, O. Ismailov, L.
Ishmukhamedova, S. Salaev, I.Tursunov,
E.Ergashev, M.Eshov and others. The main focus
was on regional or sectoral aspects of the solution of
this problem. However, the areas of research for the
problem for the last time has changed somewhat
from analyzing common problems of small business
(place and role in the economic system, in solving
social problems, employment problems, etc.) to the
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analysis of the reasons constraining its development
and search of conditions activation of small business.
At the same time, practice shows that despite all
efforts to activate small business from the
government side at various levels from national to
regional, there is no need to discuss about a radical
improvement in the situation. This is explained as the
multifaceted nature of the phenomenon of small
business, and the variety of conditions for its
functioning. Therefore, despite a large number of
publications, devoted to various aspects of small
business, the research of the problem requires
further development. In particular, institutional
conditions that determine the structure of
entrepreneurship in Uzbekistan has hardly been
investigated.

Research Methodology

Instrument-methodical research apparatus is
based on application, within the framework of the
system approach, general scientific methods of
research: logical and situational analysis, expert
assessments, questionnaires, observation,
interviewing, groupings, comparison. These tools
have been used in various combinations at different
stages of the research, which allowed to ensure the
scientific reliability of the final results, conclusions
and recommendations.

Analysis and Results

In 2016, a number of systemic measures were
taken to create conditions for doing business,
attraction of foreign investments for small and
private entrepreneurship, which are the basis of
development of the economy of Uzbekistan. In
October 2016, the President of the Republic of
Uzbekistan Sh. Mirziyoyev issued a Decree "On
additional measures for ensuring the accelerated
development of entrepreneurial activity, all-round
protection of private property and quality
improvement of business climate "[24], aimed at
creating an even more favourable business
environment by eliminating all types of unscheduled,
counter checks and removal of barriers. Particular
attention in this document is given to the adoption of
the effective measures to ensure the dynamic
modernization of small enterprises and to stimulate
their export activities, which should become the main
direction of economic growth in the development of
industries and regions, ensuring employment of the
population, as well as additional measures on further
stimulating the participation of small business and
private entrepreneurship in exports.

In accordance with the Decree of the President
of the Republic of Uzbekistan "On measures to

radical improvement of the system of state protection
of legitimate interests of business and further
development of entrepreneurship” dated June 19
2017 [25], as well as the Resolution "On the
improvement of the organization activities of the
Chamber of Commerce and Industry of the Republic
of Uzbekistan "[26] a profound reform of the
activities of the Chamber of Commerce and Industry
is carried out through a review of its tasks, functions
and powers.

Implementation of measures to ensure reliable
protection of private interests of small business
contributed in 2016 to a dynamic development of this
sector. Added cost of products of small
entrepreneurship in the country's gross domestic
product during the year grew and amounted to:
43.1% - in the | quarter, 46.0% - in the Il quarter,
54.6% - in the Il quarter and by the end of the year it
reached 56.9%, exceeding by 0.4 percentage point to
the level of 2015. During the year an increase in the
share of small business in GRP of Jizzak (from
61.6% in the first quarter to 80.3% by the end of the
year), Namangan (from 68.2% to 80.3%), Samarkand
(from 67.7% to 78.0%), as well as in the
Surkhandarya, Khorezm, Syrdarya, Bukhara and
Andijan regions [27].

In 2016 structural changes in small business
intensified in the direction of growth in the share of
industrial products, paid services and retail turnover,
which increased to 72.9%. Decreased the share of
agriculture, forestry and fisheries and construction
works to 27.0%, as well as agriculture from 20.9% (I
quarter) to 18.8% (by the end of the year) and
construction works, respectively, from 9.4 to 8.2%.

At the end of 2016, the number of people
employed in small business amounted to 10392.5
thousand people against 10178.9 thousand people in
2015 (growth of 2.1 percentage points).

Institutional support of business entities in the
past year has been marked by a significant increase
in lending. So, allocated loans of about 16 trillion
UZS, with 1.3 times growth by 2015, including 3.3
trillion UZS microcredits. Measures taken to form a
business environment, comprehensive support and
further stimulation of development small business
and private entrepreneurship contributed to the
creation of about 32 000 new small business entities
in 2016. As a result, the share of small business in
GDP increased to 56.9% (56.5% in 2015), in industry
up to 45% (40.6%), in investments up to 40.3%
(36.3%) and in employment to 78.1% (77.9%).

Based on the studies carried out, it is possible to
determine the nature of changes of these factors and
the specific features of their influence on various
structural characteristics of business (table 1).
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Table 1
Factors and structural characteristics of business
Type of factor Time lag impacts on Structural Type of change
structural characteristics,
indicators most highly dependent

from this factor

Institutional factors Significant. positive

The form property, scale
of business, volumes of
loans and
investments, intensity and
forms cooperation of small
and big business

Slow for basic formal
rules, socially rooted
Informal institutions.
Fast for discrete mutable
formal regulations

Conjuncture factors Close to zero The volume of loans, Rapid
amount investment, the
number employed,
Resource factors Positive, small Industry Slow

Among the many factors that influence the
results of production and economic activity, a special
role belongs to institutional factors. Currently, the
most relevant is the treatment of the winner of the
Nobel Prize in economics of 1993 "For the revival of
research in the field of economics, thanks to
application to them of economic theory and
guantitative methods, allowing to explain economic
and institutional changes" Douglass Cecil North. D.
North notes the importance of various institutions in
the historical context, he considered economic
development of countries of Europe and the United
States in the context of the industrial revolution.
Based on this he puts into the concept of the
institution "the rules of the game in society or more
formally, created by people constraints, forming
people interaction"[28]. Institution conditions is
meant as a stable complex formal (laws) and
informal (contracts and voluntarily accepted
codes of conduct) of rules, principles and norms, as
well as coercive factors, structuring their interaction.

There is no specific idea in the former Soviet
countries as to which institutions are needed for the
successful establishment of a market economy, how
they are interrelated, ignoring legal, economic, as
well as moral and ethical psychological basis of their
formation[29]. This led to predominantly discrete,
point-like nature of institutional transformations,
many of which did not contribute to economic
growth, as they did not justify.

In our opinion, especially in the conditions of
transformation of socio-economic systems that the
problem of institutional transformations acquires a
special significance, not yielding to the financial
stabilization.

Thus the state can adhere to two strategies of
behaviour:

e promote the organization of these
institutions;
o directly establish these institutions.

At the same time,

public institutions, such as

legal ones, belong to the sphere of government

activity. Quasi-public,

institutions of financial

sphere, in the field of accounting and insurance, may

transferred

to the private sector.

Institutional

environment of small entrepreneurship is determined
on the basis of a set of institutional conditions. It
includes the most common political, economic, and
social rules, on the basis of which the limits of
norms, functioning and behaviour of small business
entities are built. For rational formation of a set of

institutional

conditions,

knowledge is necessary

essence and specificity of each of them, take into
account their existing structural co-ordination. The
resulting classification can vary according to the
criteria included in the review.

It is proposed to distinguish between the

institutional

conditions of direct and

indirect

influence. The first force small businesses to be
based on the instructions of the government, and not
on an independent economic choice when making
decisions. The most striking example is the fiscal
tools, as well as well-known volume requirements

depreciation

charges.

These environmental

conditions are characterized by high efficiency, as
the economic result is achieved operatively. At the
same time, they have a number of shortcomings. It
should be noted that many different entities operate
in the economy, as a result which forms a certain
system of connections between them. As soon as the
state imposes a specific decision, the consequence is
the emergence of a reaction to it, even in those agents
of the market, on which state measures were not

directed.

Consequently, the

already  existing

equilibrium between market participants will be
violated, and, therefore, it can be argued that the
institutional conditions of direct impact can disrupt
the natural development of market processes. In
contrast to the institutional conditions that have been
already, considered direct effects do not violate the
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market situation. Their essence lies in the fact that
the process of decision-making by the
entrepreneurship entities, state does not have direct
intervention. His task is to create a set of
prerequisites so that the entities in case of
independent choice of rules of action, such options
considered as the most expedient, which correspond
to the goals of economic politics. It is advisable to
note that a temporary interval between the moment
when the state takes measures and reacts to them
economy with subsequent changes in the results of
management.

In addition to this, it should be noted that
indirect measures are characterized by heterogeneity
in terms of the degree of influence on the acceptance
by entrepreneurship entities of independent solutions.
Due to the fact that concepts “institution" and
"institutional conditions™ are inseparable, we should
single out the most fundamental, forming
institutions, and then consider classification of the
analysed conditions on their basis. According to the
results the first group is represented by power and
political institutions, which include the executive and
legislative power; second - economic institutions that
contain financial and taxation systems, business
institutions, its infrastructure support; third group
includes the ideological institutions that determine
the motivation for initiative activity, culture of
business relations, system of values. Based on the
classification of the main institutions, we will
understand that administrative  conditions -
institutional conditions of first group, and about the
economic and ideological, respectively, the second
and the third.

Do not ignore the range of problems that are
solved through favorable institutional conditions [30,
31].

Classifying according to this feature, we
distinguish the following species of institutional
conditions (Fig. 1):

e ensuring the competitiveness of enterprises
and the economy;

e increasing the efficiency of the use of
potential;

e creation of jobs by opening new production
facilities;

o formation of strategic development zones
(by type of free economic zone in Navoi Ccity,
Kokand city, etc.);

e equalization of interregional inequalities;

e development of interaction at the level of
countries and regions.

Institutional ~ conditions are differentiated
depending on the level of consideration: the lowest
level - local, with the growth of the scale of influence
- municipal and regional, the highest level - national.
Depending on the degree of development and
functioning, institutional conditions are subdivided
by significance level for large, medium and small.

In the work of Corresponding Member of the
Russian Academy of Sciences, Doctor of economic
sciences, Professor G.B. Kleiner, the concept of
formation and transformation of institutional systems
— groups interrelated institutions, functioning within
the framework of socio-economic objects of various
levels are being developed: from enterprises to the
country as a whole. The author developed the theory
of a systemic economy, according to which the
economy is viewed as a creation, functioning,
transformation and interaction of economic systems
from the point of view of the processes. G.B. Kleiner
showed, that the systemic economy is a
generalization and development of neoclassical,
institutional and evolutionary economic theory.

At the same time, the author emphasizes the
evolution of the system of economic institutions,
leads a set of indicators that allow to characterize
each institution. To this review, his proposed
criterion is the type of subjects to be covered by the
data of institutional condition. These include citizens,
organizations, legal entities, employees of the
enterprise, regions of the republic, etc[32].

Turning to the consideration of the small
business itself, a set of factors (including non-
institutional ones) that are more influential on its
activity will be presented as follows:

1. state of the economy and market conditions;

2. the importance of the relevant infrastructure;

3. the policy of the state in relation to small
business;

4. the influence of the social environment.
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ensuring competitiveness
of enterprises and
economy

improving efficiency of
using potential

creation of jobs, by
opening new productions

alignment interregional
inequalities

shaping strategic zones of
development

Fig.1. Types of institutional conditions.

The first group of factors is the state of the
economy and the conjuncture. It is known that the
development of the economy is characterized by
cycle - the rise are replaced by recessions, the crises
are revitalization, which has an impact not only on
the economy as a whole, but also on the position of
small entrepreneurs. Scientists do not observe a
single point of view about the period in which the
cycle is small business has the most favourable
ground for its development. Some of them stand on
the position that the largest surge of small business
accounts for the periods of economic recovery and
rise. The growth of production, income and wages,
an increase in demand, and together with their prices
and offers of goods occurs during this period.
Expansion of the market provided favourable
conditions, there are niches for small businesses.
Another part of economists believe that there is a
potential in a small business that facilitates the

periods of recessions and even crises. During this
period, production and a lot of businesses are
bankrupt, experiencing a significant underload of
production capacity, large enterprises have to resort
to reducing the staff of their employees. The result os
similar tendencies are growth of tension in the labour
market. For most people creating their own business
is the only an exit from the situation. As a rule, these
are small firms from the owner and his family, so
they stop their activity when the owner finds a job.

The carried out researches allow the author to
allocate the first position.

The question studied was formulated in such a
way that the first issue is not the humber of newly
created entities in this sector, but the dynamics of its
development.

From this we can conclude that the
infrastructure for supporting small businesses should
include three main components (Fig. 2).
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small business

Infrastructure support for

Funds for the support of business entities, in tasks which
includes the provision of microfinance, provision of
guarantees, consulting and educational

selnnovative infrastructure (technopolis, scientific parks,
industrial parks, industrial parks, etc.) rvices

Centers, agencies for the development of entrepreneurship,
el  35sOcCiations and unions of business structures, which will
ensure the interaction of subjects entrepreneurship

Fig.2. Small Business Support Infrastructure

Together, this makes for a small business the
infrastructure that contributes to the development of
this sector of the economy. The third group of factors
is connected with the state regulation of this sector.
State support plays an important role in its present
and future. It can both contribute to and hinder its
strengthening. Participation in the life of small
business is carried out through ensuring favorable
conditions for the development of small business. It
may be: ease of reporting, tax benefits, security state
orders, reduction of the working shift. Respectively
absolutely opposite will be the conditions for a
negative attitude of the government.

A similar range of issues, but somewhat
differently, is explored in the work of analysts of the
United States Agency for International Development,
devoted to support of small business in the CIS
countries [33]. So, Western scientists define the
external environment of a small enterprise as a set of
elements (markets, market institutions, processes,
relations), directly influencing the formation and
functioning small business. Five groups are identified
that include elements of this environment:

. Resource and sales markets, being key to
small business, are included in the first group;
o the second group includes the most

important for small business market institutions and
agents, in the role of which is a big business;

. Blocks of public organizations: legal,
socio-cultural, political, expressed, respectively, in
legislation, traditions and norms of morality, the

alignment of political forces constitute the third
group;

. in the fourth group, socio-economic
processes and phenomena, such as crime, ecology,
scientific and technical progress, the structure of the
country’s economy;

. The fifth group is a small business
support system.

Conclusions and offers

The foregoing allows us to conclude that in two
approaches there is a similarity, but their difference
is of particular interest to the author, as for the
researcher of the small business sector. Factors of
external environment, indicated in the first approach,
affect not only the small, but also the large business,
even the entire economy of the country. The
advantage of the second approach is that the
specification of these factors allows one to see
directly on the characteristics of the smallest
business[30]. They are the following: the location of
resource and distribution markets, informal relations
with a narrow range of suppliers. Thus, the study of
modern entrepreneurship with the use of an
institutional approach is promising direction in
economic science. Institutional theory allows identify
the underlying, essential changes that contribute to
the emergence of entrepreneurship in the country.
The role of institutions is to provide entrepreneurs
with the best opportunities to create a new
enterprises, as well as create favourable conditions
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for its further functioning and development.
Institutional environment establishes rules of games
understandable to all business entities, and forms the
necessary conditions and incentives for business.
Institutional environment has a significant impact on
speed, nature and aspiration of individuals to
business activities, providing direct and indirect
impact on their behaviour.

At present, the formation of institutional
conditions for free enterprise is understood as
development. In our opinion, this process should be
activated, carried out in line with[34]:

o optimization of the functioning of legal
institutions with the help of elimination of
duplicative and unnecessary laws, that s,
simplification;
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INFLUENCE OF LENGTH STEM UNDER WATER AND DEPTH WATER
ON VEGETATIVE GROWTH OF PAPYRUS AND REEDS IN MARSH
AL- CHIBAYISH

Abstract: This investigation was carried out during season 2017 at 30 march on plants of papyrus and reeds
grown in marsh east 30 km at AL- Chibayish, Nassria Governorate in area Ishan Goba at length stem under water
100 - 150 cm and quality of water. The plants were grown in silt soil . The experiment included the local cultivar
plants of papyrus and reeds with three replicates and the replicate 5 plants . It is adopted according to Randomized
Complete Block Design (RCBD), and the results were statistically analyzed according to Duncan test at the
probability level of 5% . Results showed that, leaf area, leaf moisture, number leaves / plant, leaf thickness,
number of nods, total chlorophyll and firmness of pulp on plants of stem at length 100 cm from soil more than
plants of stem at length 150 cm from soil . The best water quality was increased with decreasing depth from surface
water .There were a significant effect between treatment .
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Introduction

The marsh world is considered for its natural
social constituents an extension to ancient history
owing to the continuation of primitive life features
building reed houses, making boats, transport and
fishing, despite the huge progress in these features in
the world. Its described as rare from in the world
(Klaff, 2005). Its historical and legacy in civilization
still continues in its special world. These natural
areas which are not polluted by elements of modern
development are known as virgin areas, which the
international organizations endeavor to protect . They
call them "the protected areas in the world",
represented by ( virgin woods, rivers that have no
establishments on them, human primitive units and
areas not damaged by are limited in the world and
the Iragi marches are within these quantifications. In
brief, it is a territory with some parts flooded with
water throughout the year and some parts flooded
quarterly. It has own unique geographical character
(Azzam, et. al.2010). Before 2003, the marshes were
drained to 10% of their original size (Cutis and
Najaha, 2006). Upon the importance of marshes,
successive governments beyond 2003 in ordination

with international and regional and local
organizations to relief and rehabilitate rashes but
these efforts never achieved its objectives as to that
there are many international and external
obstructions (Ahmad, 2012). The location Ishan
Goba north AL- Chibayish beside Euphrates river on
the south . The out lest of these marshes discharge to
Euphrates and Hammar marsh through groups of
ways and bridges on AL- Chibayish — Mdaina road,
especially between Almdaina and Alfhood. The
discharge of these is about 1500m?®/s during floods.
Papyrus is grown completely in marshes throughout
AL- Chibayish area Nassria, Irag. The stems pulp is
eaten by people with very good test and the local
name of it is " AL-Egeed" .People prefer " AL-
Egeed" during spring time because it becomes fresh
and less firm .There is another plant which is eaten
and named " AL- Kareed".It represents the flower of
the plants and it is taken during May each year . The
meathead to prepare it is the flowers and pollens put
out upon special screen and under some of water
vapors which leads make it firm. This method were
used from thousands years ago by AL-Summareen
(Wilfred, 1960). Al-Saady (2008) found that, the
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water in the beginning of marsh (western side) is of
low color values that increase towards the end of the
marsh and the water color was altered from
yellowish at the mid of marsh to yellowish reddish at
the end of it. Water's color for the second season is of
less intensity than the first season while the feeding
water is colorless. The samples of water in the mid of
marsh characterized by disliked odor especially in
the first season, and the result showed that the marsh
water's temperature was affected directly by air
temperature because of low depth. Marsh water for
two seasons has low alkalinity and with less
alkalinity than feeding water and with low content of
dissolved oxygen and high content of carbon dioxide
in the first season compared with the feeding water.
Most of samples especially of the marsh margins
characterized by hydrogen sulfate content while the
water in the second season and feeding water for two
seasons lack this gas. In the second season the marsh
water has high content of DO and CO2 compared
with feeding water and have high content of DO
relative to first season. Marsh water for two seasons
with higher content than total dissolved solids
relative to feeding water and the average content of
first season is higher than the second season. The
types of marsh water for first season range between
sodium sulfate, calcium-sulfate and sodium chloride
and for the second season's varies between sodium
chloride and sodium sulfate while the feeding water
varies between calcium sulfate in the first season to
sodium chloride in the second one. Marsh and the
feeding water content of elements such as (Cd, Pb,
Ni, Co) without cobalt of feeding water in the second
season is higher than suitable limit for drinking and
agricultural water and within the suitable limit of
animals drinking water. Substance found in sources
of water, point sources pollution and non point
sources pollution effect in growth pants water
(Radwan et al., 2003).The plants marsh gave good
growth with the best water quality parameters, water
depth and light (Horne and Goldman, 1994) .The
purpose is to study growth plants of papyrus and
reeds and quality of water in marsh AL- Chibayish,

Materials and methods

This study was conducted in area Ishan Goba in
Marche distant 30 km east AL- Chibayish, Nassria
Governorate during at 30 march 2017 on plants of
papyrus (Typha anguststa L.) and reeds (Phragmites
commons L . ) that grown in silt soil to investigate
the effects of immerse stem length ( 100 — 150 cm )
from soil on vegetative growth parameters. The
experiment included the local cultivar plants of
papyrus and reeds with four replicates and the
replicate 5 plants . It is adopted according to
Randomized Complete Block Design (RCBD), and
the results were statistically analyzed according to
Duncan test at the probability level of 5% (Al-Rawi

and Khalf Allah, 2000). The leaf aria cm?
Percentage of leaf moisture, number leaves / plant
number of nods, leaf thickness mm and length of
plant cm according to ( Ibrahim, 2010 ). Firmness
was measured with an Effegi penetrometer (Model
NI, McCormick Fruit Tech, Yakima, WA) Fitted
with an 11.1mm tip . Total chlorophyll mg /100 gm
F.W according to (A.O.A.C, 1985 ). pH of water
with pH meter . Ec of water (us/cm) with Ec meter .
Turbidity ( NTV) according to (Fermanich, 2003) .
Total Suspended Solids ( T.S.S ) mg/L according to
(EPA, 2003) . Total Dissolved Solids ( T.D.S ) mg/L
according to( Cole, 1983) . . Color of water (PCU),
Total alkality mg/L and Total hardness mg/L
according to (Bagley et al., 1997 ) . Soluble CO2
mg/L and Soluble DO mg/L L according to
(Golterman, 1978). Heavy elements Cadmium ( cd ),
Cobalt (Co ), Chromium (Cr) and Nickel ( Ni) was
determined by using  Atomic  absorption
spectrophotometer ( Eisenmann, 2001) .

Results and discussion

1-Leaf aria, leaf moisture, number leaves /
plant, leaf thickness, total chlorophyll, length of
plant and firmness of pulp in plant papyrus .

The data in table( 1 ) indicate that, plant
papyrus which grown on stem at length 100 cm from
soil led to a significant increased in the leaf aria, leaf
moisture, number leaves / plant, leaf thickness, total
chlorophyll, length of plant, firmness of pulp
compared to plant papyrus grown on stem at length
150 cm from soil . The highest rates (56.58 cm?,
80.73 %, 9.22, 517 mm, 128.45 mg/lgm FW,
210.23cm and 5.83 kg/cm? ) in the plant grown on
stem at length 100 cm from soil in comparison to the
lowest values rates (53.95 cm?, 80.52 %, 7.64, 3.98
mm, 123.21 mg/lgm FW, 200.51cm and 5.72
kg/cm? ) in plant grown on stem at length 150 cm
from soil , respectively . Increasing leaf aria, leaf
moisture, number leaves / plant, leaf thickness, total
chlorophyll, length of plant, firmness of pulp in
plant papyrus grown on stem at length 100 cm from
soil due to the fact that parts growth were to be
exposed to air more than plants grown at length stem
150 cm from soil and thus encourages the
accumulation carbohydrate materials in leaves and
this enhanced characterize of vegetative (Abo-salam,
2009 ) . Also the quality of water effect on plants
growth of marshes tables( 3 and 4 ) . These result are
in line with (Boyd and Claude, 2000 ) on plant
marches they mentioned that plants gave the higher
growth vegetative in best water quality.

2-Leaf aria, leaf moisture, number leaves /
plant, umber of nods, total chlorophyll, length of
plant and firmness of pulp in plant reeds .

Concerning the results in Table (2), leaf aria,
leaf moisture, number leaves / plant, umber of nods,
total chlorophyll, length of plant and firmness of
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pulp in plant reeds were significantly affected by
length stem plant immersed from soil . It is cleared
that plant reeds which grown on stem at length 100
cm from soil increased compared with reeds grown
on stem at length 150 cm from soil . The plant reeds
which grown on stem at length 100 cm from soil
gave the highest parameters they were (28.79 cn?,
83.61 %, 7.34, 7.82, 109.32 mg/lgm FW, 418.55
cm and 9.59 kg/cm? ) in comparison to the lowest
values (26.46 cm?, 82.27 %, 6.70, 6.20, 101.85
mg/lgm FW, 41855 cm and 7.96 kg/cm?)
respectively . The reason of increasing the leaf aria,

leaf moisture, number leaves / plant, umber of nods,
total chlorophyll, length of plant and firmness of
pulp in plant reeds as a result of the growth stem
length  from soil. Decreasing soluble DO and
increasing the pH, Ec, turbidity, total suspended
solids, total dissolved solids, total alkality, total
hardness, soluble CO; and heavy elements (Cd, Co,
Crand Ni ) in water of marche area Ishan Goba with
increasing the depth of water, which results through
Tables (3 and 4) due to the fact that this compound
decrease in the percentage of growth in plant reeds .

Table 1.
Effect of length stem under water from soil on growth plants Papyrus for season 2017.
Papyrus Leafaria | %Leaf Number Leaf Total length of | Firmness
cm? moisture leaves /| thickness chlorophyll plantcm | pulp  30cm
plant mm mg [/ 100g from soil
FW kg/cm?
Stem plants at | 56.58a 80.73a 9.22a 5.17a 128.45a 210.23a | 5.83a
length 100 cm
from soil
Stem plants at | 53.95 80.52a 7.64b 3.98b 123.21b 200.51b | 5.72a
length 150 cm B
from soil
Means followed by the same letters are not significantly different.
Table 2.
Effect of length stem under water from soil on growth plants reeds for season 2017.
Reed leaf aria | %Leaf Number Number of | Total length  of | Firmness
cm? moisture leaves /| nods chlorophyll plant cm 30cm from
plant mg / 100g soil kg/cm?
Stem plants at | 28.79a 83.61b 7.34a 7.82a 109.32a 418.55a 9.59a
length 100 cm
from soil
Stem plants at | 26.46b 82.27a 6.70b 6.20b 101.85h 400.10b 7.96b
length 150 cm
from soil
Means followed by the same letters are not significantly different.
Table 3.
Effect of depth water on contenting water from visual and chemical characterize
in area Ishan Goba for season 2017.
Water Color pH Ec Turbidity T.S.S T.D.S Soluble
contenting PCU (us/cm) NTV mg/L mg/L CO2 mg/L
Depth 100 | 5b 7.24a 1454 b 2.80b 84b 1066 b 20.77b
cm from
surface
Depth 150 | 9a 7.6la 1500 a 524 a 104 a 1098 a 29.50 a
cm from
surface

Means followed by the same letters are not significantly different.

Philadelphia, USA

11

:¢ THOMSON REUTERS

Indexed in Thomson Reuters




| ISRA (India) = 1.344 | SIS (USA) =0.912 | ICV (Poland)  =6.630
.| 1SI (Dubai, UAE) = 0.829 | PMHIJ (Russia) = 0.156 | PIF (India) =1.940
Impact Factor: | ¢ (australia) = 0564 | ESJI (KZ) ~ =4102 | 1BI (India) = 4.260
L JIF =1.500 | SJIF (Morocco) =2.031 |
Table 4.
Effect of depth water on contenting water from visual and chemical characterize
in area Ishan Goba for season 2017.
Water Soluble Total hardness | Total alkality | Cd Cr Ni Co
contenting DO mg/L | mg/L mg/L
Depth 100 cm | 45h 60-115b 180.13 b 0.026 a 0.011b 0.043b 0.040b
from surface
Depth 150 cm | 6.9a 75-150 a 219.56 a 0.035a 0.090 a 0.065a 0.055a
from surface

Means followed by the same letters are not significantly different.

Conclusion
It could be concluded from this experiment that,

characterize of vegetative growth on plants Papyrus
and Reed i.e leaf area, leaf moisture, number leaves
/ plant,

leaf thickness, number of nods, total

References:

Abo-salam, 1.G. (2009) Environmental
pollution on growth marshes . Dar AL-Feker
for printing and publishing .Egypt .
Ahmad,M.A. (2012) Economical Resources of
South Marshes of Iraq and how to invest it .
J. Tekret for economical. 8(26): 229-254 .

AL — Rawi, K. M. and A. M. Khalf Allah
(2000) Design and Analysis of
Agricultural Experiments . College of Agric.
Univ. Mosel . Iraq .

Al-Saady, Y.LI. (2008) Environmental
Geochemistry and Mineralogy of Hor AL-
Chekka Southern of Al Msharrah River within
Missan Governorate .A Thesis In Geology.
University of Baghdad . Iraq.

A.O.A.C. (1985) Association of Official
Analytical Chemist. Official Methods of
Analysis .13" Ed. APAC . Washington .D.C.
Azzam, A; Suzanne .A and Andrea .C . (2010)
"Iraq's Marshlands - Demise and the
Impending Rebirth of an Ecosystem”.
University of Reno, Nevada. Retrieved .
Bagley, C. V., Amacher, J. K. and Poe, K. F.,
(1997) Analysis of water quality for livestock.
Animal Health Fact Sheet, Extension Specialist,
electronic publisher. AH/Beef/28. Utah State
University, Logan UT 84322-5600

Boyd, T.and Claude E. (2000). Water quality an
Introduction Kluwer Academic Publishers,
USA, 330P.

Cole, G. A., (1983) Textbook of limnology.
3rd.ed.C.V. Mosby Co., st. Louis, 401p Cutis, J.
R and Najaha, H. 2006. An Ecological
Assessment of the Marshes of Irag.

chlorophyll and firmness of pulp at plants of stem at
length 100 cm from soil more gave the best result
compared with plants of stem at length 150 cm from

soil

and best water quality in decreasing depth from

surface water .

10. Eisenmann, D.M. (2001) Elutriation technology

11.

12.

13.

14.

15.

16.

17.

in heavy mineral separations. M. Sc. Virginia
Polytechnic Institute and State University
Blacksburg, Virginia, 160p.

EPA (2003) National primary drinking water
standards, office of water (4606m), EPA
816.F.03.16. www.epa.gov/safe water.
Fermanich, K. (2003) Turbidity: A Water
Clarity Measure, water action volunteers. This
publication is part of a seven-series sheet,
“Water Action Volunteers - Volunteer Stream
Monitoring Fact sheet Series” and is available
from the Water Action Volunteers Coordinator
at 608/264-8948.University of Wisconsin Dep.
Of Natural resources. Golterman, H.L., 1978.
Methods for physical and chemical analysis of
fresh water, Limnological institute
Nieuwersluis Netherlands, p. 200.

Horne, A. J. and C. R. Goldman (1994)
Limnology. 2nd ed. McGraw-Hill, Inc., New
York, 576 p.

Ibrahim, H.M (2010) Analysis of plant samples
.AL-Menia Unui. Dar AL-Fajar for printing and
publishing .Egypt .

Klaff,A.H (2005) The history of Marshes. Dar
AL-Mortatha for putolishing . Bagdad. Irag.
Radwan, M., Willems, P., El-Sadek, A., and
Berlamont, J. (2003) Modeling of dissolved
oxygen and biochemical oxygen demand in
river water using a detailed and a simplified
model. Intl. J. River Basin Management Vol. 1,
No. 2, p. 97-103.

Wilfred, T. (1960) The marsh Arabs. Germani.
Kolonia.

Philadelphia, USA

12

% THOMSON REUTERS

Indexed in Thomson Reuters




| ISRA (India) = 1.344 | SIS (USA) =0.912 | ICV (Poland)  =6.630

.| 1SI (Dubai, UAE) = 0.829 | PMHIJ (Russia) = 0.156 | PIF (India) =1.940
Impact Factor: | ¢ (australia) = 0564 | ESJI (KZ) ~ =4102 | 1BI (India) = 4.260
L JIF =1.500 | SJIF (Morocco) =2.031 |

SOIl: 1.1/TAS DOI: 10.15863/TAS
International Scientific Journal

Theoretical & Applied Science

S. G. Radko

Dr. ek. D., Assoc.
Russian state University.
A. N. Kosygin
Technologies. Design. Art
p-1SSN: 2308-4944 (print)  e-1SSN: 2409-0085 (online)

Year: 2018 Issue: 09  Volume: 65

Published: 06.09.2018 http://T-Science.org

SECTION 19. Management. Marketing. Public
administration.

MEASUREMENT INDICATORS OF THE LABOR POTENTIAL

Abstract: The article is devoted to the theoretical foundations of the analysis of the labor potential of workers.
Approaches concerning creation of organizational and methodical tools of management of labor potential are
presenting. Some procedural features of the system study of the problem of effective use of labor opportunities of
workers are shown. The article presents the main results of studies of labor opportunities of workers, including
tools that allow to obtain a visual representation of the state of labor potential. The necessity of creation of tools of
measurement of labor potential is proved. An approach containing methods for obtaining the concentration of
labor potential meters is presented.

Key words: labor potential, component, labor sphere, worker, measurement of labor, concentration of labor
potential.

Language: Russian

Citation: Radko SG (2018) MEASUREMENT INDICATORS OF THE LABOR POTENTIAL. ISJ
Theoretical & Applied Science, 09 (65): 13-20.

Soi: http://s-0-i.0rg/1.1/TAS-09-65-3  Doi: éos¥ef https://dx.doi.org/10.15863/TAS.2018.09.65.3

INOKA3ATEJIM UBMEPEHUSA TPYTIOBOI'O IOTEHIUAJIA

Annomayusn: Cmamvs nocésujena meopemudeckuM 0CHOBAM AHAIU3A MPYO0BO20 NOMEHYUANA PADOMHUKOS.
H3n001cenvl nooxoobl, Kacarowuecs Cco30aHus OpeaHUu3AyUOHHO-MEMOOUUeCKO20 UHCMPYMEHMAapus YNpasieHus
mpyodosvim nomenyuanom. I[loxkazanvr omoenvHble npoyeoypHbvle 0COOEHHOCIU CUCMEMHO20 U3YUeHUsT npobiembl
9P hexmusHo20 UCNOTBL308AHUA MPYOOBLIX 803MOHCHOCHEU PaboOmHUK08. [Ipedcmasnensvl 0cHO8HbIE pe3yabmamyl
uccned08aHutl mpyoosbix 603MONUCHOCMEN PADOMHUKOS, GKAIOUAIOWUE UHCIPYMEHMAaPUL, NO360MOWUT NOTYYAMb
Ha2si0Hoe Npeocmasgienue 0 COCMOAHUU mpy0osozo nomenyuard. O60cHO8aHA HEOOX0OUMOCMb CO30aHUSL
UHCMPYMEHMapus usmeperus mpyooso2o nomenyuana. Ilpedcmasnen nooxoo, cooepaicawjuli cnocodwbl NOIY4eHUs
usmepumeneti KOHYeHmpayuu mpyooeo20 nomeHyuand.

Knrwoueesvie cnosa: mpyoosoil nomenyuan, KOMHNOHEHm, mpyoosds cgepa, pabomHux, usmepenue mpyod,
KOHYEeHmpayus mpyo00o8020 NOMeHYuaud.

Introduction paboTHUKOB. TpyHOBBlE MOTEHIUATEI Pa3IHYaloTCs

OpHo¥ U3 poOIIeM, TTOCTYIUPYEMBIX B TEOPHH [0 YUCIy KOMIIOHEHTOB, YTO BEI3BIBAET TPYAHOCTH B
TpyZa, SIBJISETCS COBEPIICHCTBOBAHWE YNPABICHUS mpoueaypax HUX CpaBHEHHSA. YUTOOBI BBINOIHATH
MEePCOHATIOM npu MaKCHUMaJIbHO MIOJIHOM aHaJIM3 MOTEHIMANILHEIX TPYAOBEIX BO3MOXKHOCTEH,
UCIIOJIB30BAHUM CIIOCOOHOCTEH paboTHHKOB. be3 TpeOyeTcsl ONpenersiTh IOKa3aTeNH, OTHOCHUMBIE K
UCCIIEIOBAaHUM TPyJOBOrO MOTEHIMANIA  CJIOXKHO KOMIIOHEHTaM. B Teopuu Takue moKas3aTenu
OCYHICCTBUTH BBIJICJICHUC yCJIOBI/Iﬁ JUI Ha3bIBAIOTCA TCXHUKO-DKOHOMHUYCCKHMH
MaKCHMaJIbHO s dexTrBHOTO JIOCTHKCHHS MOKa3aTeNsIMA TPYAOBOTO MOTEHIHMANA, a UX YHCIIO
MIPOM3BOACTBEHHBIX Iiedeld. CrocoOHOCTH OOBIYHO OIpelersIIoTesl LelsiMu ucciefoBanus. CpaBHEHUe
BBICTYITAIOT B KadeCTBE TPYHOBBIX BO3MOXHOCTECH TPYIOBBIX MOTEHINAJIOB pabOTHHKOB c
pabOTHHUKOB, SIBISIFOLIMXCS 3HAYMMBIM CPEICTBOM OJIMHAKOBBIMY KOMIIOHEHTAMH JJa€T BO3MOXKHOCTb UX
peanu3anuu  Lenel npeanpusTuili. B ycnoBusix COIIOCTaBIATh IO KadyecTBYy. Pe3ynbrarbl OLIEHKH
MPOU3BOACTBEHHON JIeSITEbHOCTH BO3HHKAET TPYAOBBIX TMOTEHIMATIOB C Pa3IMYHBIM YHCIOM
HeO6XO}II/IMOCTI> CpaBHCHUA TPYHAOBBIX IMOTCHIIUAIIOB KOMIIOHCHTOB JAaOT MNPEACTABJICHUE O KadCCTBC
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KOMIIOHEHTOB IIpU YCIIOBUM BbIOOpa Hauboiee 2. OrcyrcTByeT 00s3aTelbHBI  NEpPeYeHb
3HAYUMBbBIX nu3 HUX. qI/ICHOBBIe BCIIMYUHBI KOMITIOHCHTOB prI[OBOFO norcHuuasia, Ha
[NPUOPUTETHOCTH 1O  BHIOPAHHBIM  KPUTEPHAM OCHOBaHMM KOTOPOTO BO3MOXHO MOJIy4aTh SCHOE
ONpEACIAIOTCA 10 BbIﬁpaHHLIM KpUTCPUAM C MNpeACTaBJICHUEC O BHYTPCHHEM COACPKAHUU €TI0

UCIIOJIb30BaHUEM JIIOOOTO0 M3 METOJIOB pacdera
KO3 QHUINECHTOB BaXKHOCTH.

Materials and Methods

Tpynosoi MOTEHIUA OIpelesieT
BO3MO>KHOCTH KOHKPETHOTO PAaOOTHHKA W TPYIOBBIX
KOJUICKTHBOB ~ BBINIOJIHATH TOCTAaBJICHHBIC —TEpe]
HUMH 3amagn [1; 2]. PaboTHHUK mpH BBIIOJIHEHUH
TPYHOBOI JIESITETHbHOCTH HCTIOJB3YET
pa3HO00Opa3Hble JIMYHOCTHBIC KayeCcTBa, K KOTOPHIM
00BIYHO OTHOCSTCSA 3HaHUS, YMEHUs,
npod)eccnonanbﬂme HaBBbIKH, IICUXOJIOTHYCCKHUEC
0COOEHHOCTH M T.A. TpyIoBOW MOTEHIHAN OOBIYHO
paszgensercs Ha npodeccroHaNbHO-
KBaJTA(PUKATTMOHHBII u JIMYHOCTHBIN.
[IpodeccrnonanpHO-KBaTH(DUKAITUOHHBIE ~ Ka4ecTBa
npuoOpeTaloTcss B mpolecce y4eObl U IIpH
MMOCTENICHHOM  TIOJYYEHHH OIBITA, JHYHOCTHEIC
XapaKTePUCTUKUA JNAIOTCS OT mnpupojasl. [lostomy
TPYAOBOI IOTEHIMAN MMEET CJIOXHYIO CTPYKTYPY,
BKITIOYAIONIYI0 COBOKYITHOCTH TPYII  Pa3IMYHBIX
KOMIIOHEHTOB, OMNPEACIAIOMNX TPYAOCIOCOOHOCTD
paboTHHKA.

KOMIIOHEHTBI TPYAOBOTO IMOTEHIHANA YIOOHO
KIacCH(UIIPOBATh IO pa3IHYHBIM TpymmaMm. K
OCHOBHBIM u3 HUX OTHOCATCA
MCUXO(HU3HOIOTHYECKHE, KBATHN(HUKAIMOHHBIE U
JUYHOCTHBIC. [ICHXO(U3NOIOTHYECKIE OTPAKAIOT
HAKJIOHHOCTH 4YeNIOBEeKa, 3/0pOBbE, TalaHT H T.n.
KpanndukannoHHbIC BKIIOYAIOT 3HAHHUS W YMCHUS,
MoJTy4JaeMble B mporiecce pUOOpETEHUS
podeccCHOHaTBHO-KBATN(IUKAITMOHHBIX ~ HABBIKOB.
JInuHOCTHBIE, HE CBS3aHHBIE HAIPSAMYIO C TPYAOBOM

NESITETBbHOCTRIO, XapaKTepU3YIOT YeJOBEeKa Kak
Pa3BUTYIO JIMYHOCTh, BKIIOYAs JIFOOO3HATEIBHOCTS,
MOOHJIBHOCTb, OyXOTBOPEHHOCTh, W  T.I.
PazHo0OpazHbIe 0COOEHHOCTH MOTEHLHAjIa

pabOTHHUKOB CIYXHJIH OOBEKTOM HCCJIEJOBaHMS Ha
MPOTSHKEHUH MHOTHX JIECATHIIETHI, YTO OTOOpa>keHO

B [5;6;7;10]

Ha ocHOBaHuu wuccienoBaHui  TPYAOBOIO
MOTEHLIMaa,  BBINOJHEHHBIX B  Poccuiickom
rocyJIapCTBEHHOM YHUBEpPCUTETE HM. A.H.
Koceirmaa (Texmomormm. [lmzaiin. HckyccTBo),

c(OpMyIHPOBaHEl OCHOBHBIC IOJIOKEHHS TEOPUU
TPYZAOBOTO MOTECHIMANIA W OIPEETCHBI OTHOCSIIHECS
K HeMy TpoOJieMBbl.

1. OTcyrcTBYeT COINacOBaHHOE YYEHBIMH U
NPaKTHKaMHU OTpeJielieHne TPYJOBOrO IOTEHIHaa.
B pasnuuHBIX  IyONMKanusAX, — 3aTpardBalOLINX
npoOeMHbIe BOIIPOCEHI Tpyaa, aBTOpaMH
UCIIOJIb3YEeTCSl HECOTJIACOBAHHAS TEPMHHOJIOTHSI, YTO
MOXET TPUBOANUTH K MPOTUBOPEUHSM B OIHMCAHUH
TPYAOBOI0 HOTEHLHUATA.

CTPYKTYPBI.
3. HHcTpymeHTapuil H3MEpeHus TpyLOBOIrO
MOTEHI[MAJIa HAXOAUTCS B CTAJAUU Pa3BUTHSL.

PaCCManI/IBaH JAaHHBIC IIPO 6J'I€MI>I, MOXXHO
3aMCTHUTD, 4qTo OHH B3aUMOCBs3aHBbI. le/l
OTCYTCTBUH IIOHATHOTO u O6H.[CHPI/IH$ITOFO

OTIpe/IECIEHUs TPYOBOrO MOTEHIMAIAa €CTECTBCHHBIM
00pa3oM BO3HUKAIOT 3aTPYAHCHHS TPH ONUCAHUH
CTPYKTYpbl. Hanndme mpencraBieHHsS O CTPYKType

M000M  COIMAIbHO-DKOHOMHYECKOW  KaTeropuH,
0COOGHHO TakKOW, KaK TPYAOBOW IIOTEHITHAT,
ABJSIeTCsl  00s3aTENBHBIM ~ YCJIOBUEM  pa3pabOTKU
WHCTPYMEHTAPHSI aHAIIN3A.

Bompoc 00 oTpe/ieNIeHu TPYJIOBOTO

MOTEHIMaa SBISETCS IUCKYCCHOHHBIM. [Ipmmem,
YTO TPYIOBOW TOTEHIMAN BBICTYIACT B KadyecTBE
CPEICTB M BO3MOXHOCTEH, HCIOJIB3YEMbIX LIS
JIOCTHKECHUS MTOCTaBJICHHBIX CcyOBeKTaMu
XO3SICTBEHHOU JICSITETIBHOCTH (Tpymmamu
pabOTHHUKOB W B ILIEJNOM KOJUICGKTHBaMM) memneid. [l
TPYAOBOTO TOTCHIMANIA KOJUICKTHBA (LPEANPHUSITHS,
opraHuzanmuu) B [5; 6] mpuBeAeHO clexyromee
OTIpeJieTICHUE.

TpynoBoii mnoTeHHMAaJ MpPEACTaBIIET CcOoO0it
OCHOBAHHYI0 Ha NpPOdecCHOHATBHBIX 3HAHMSIX,
NMPAaKTHYEeCKUX  HABBIKAX, JIMYHOCTHBIX W
MCHXO0(PU3MOJIOTHIECKUX XapaKTepHCTHKAX
CIMOCOOHOCTh PA0OTHNKOB PeaN30BBIBATH IIJH
npeanpUusiTAs npu HalTesKaIeM
MaTepHAIbHO-TEXHUYECKOM, HH(OPMAIIMOHHOM H
OpraHU3aNMOHHOM 00ecTieYeHHH MpoIecca Tpyaa.

[ManHoe oIpesielicHUe TIOJTY9HIIO
pacnpocTpaHeHWe W [OKa3ajo  yHAoOCTBO B
npuMeHeHHH. Hampumep, ero  menecooOpasHo
UCTIOJIB30BAaTh C TOYKH 3PCHHS INPEACTABICHHUS
CTPYKTYpEI TPYIOBOTO HOTeHIHUaa. B
NPaKTUYECKUX [EIIX BO3MOXHO HCIIOJIB30BATh

6oJiee CoKpaleHHBIH BApHAHT ONPEACTICHHS.
TpynoBoil MOTeHHHMAJ TPEACTABIIET CcOO0I
CIMOCOOHOCTL Pa0OTHHKOB PeaJN30BBIBATH IIEJH
NpeAnpUsATHS npu Ha/lJIesKaleM
MaTepHAIbHO-TEXHHYECKOM, HH(POPMAIIMOHHOM H
OpraHM3allMOHHOM O0ecrieYeHHH Mmporecca Tpyaa.
B comepxartenpHOW  (opMe  OmpeneleHue
MOKa3bIBaeT, YTO BKIIOYAETCS B  TPYAOBOH
moTeHIuan. [1oaToMy OHO SIBISICTCS ONTHMAIbHBIM
JUId  TpPEACTaBICHUS  COJEpXKaHHUA  TPYIOBOTO
MOTEHIINAa U B IOCTAaTOYHOW Mepe HH(OPMATHBHO.
W3 ompeneneHus BHJHO, KaKHE XapaKTEPUCTUKH
paOOTHHUKOB BBICTYIIAIOT B KayeCTBE OCHOBBI JUIA
peanuzanuy TPyJOBBIX 3a1ad. [ nomydeHus 6oinee
MOJTHOTO MpPEJCTAaBICHUS O TPYIOBOM IOTEHIHAJE
cIIe/yeT 00paTUThCs K MOHSATHIO €r0 CTPYKTYPHI.
CTpykTypa TpYAOBOrO MNOTEHHHAJA —
COOTHOIIICHUE KOMIIOHEHTOB, OTpaKAFOIIIX
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Hqu)eCCPIOHaJILHbIe 3HaHus, HpaKTl/l‘{CCKl/le HCHXO(l)I(l:WIOJ]OFI’l‘leCKI/lX, JIUYHOCTHBIX n

HABBIKH, JJUYHOCTHbIE U NMCUXO0(U3HOTOTNIECKHe
XapaKTePUCTUKH, OTHOCSIIMECS K CHOCOOHOCTSIM
Jroiel B cdepe TPYHAOBOH IESITENEHOCTH.

W3mepenne TpyJIoBOTO MOTEHIMANa BO3MOXKHO
TOJBKO IIpM HAIMYUM  TEXHUKO-3KOHOMHYECKHX
nokazarenel.  Ilog  TEXHUKO-IKOHOMHUYECKUMU
MOKa3aTeNsIMA TPYIOBOTO IMOTEHIMANa TTOHUMAETCs
CHUCTEMa B3auUMOCBA3aHHBIX u
B3aNMOCOTIIACOBAHHBIX MoKazaTeseH,
XapaKTepU3yIOMNX KOJINYECTBEHHBIC "
Ka4yeCTBEHHBIC 0COOEHHOCTH KOMITOHEHTOB
TPYIOBOTO TOTEHIHWAla WM JAalOUIMX BO3MOXHOCTh
MOJTy4aTh Mpe/ICTaBIICHUE 0 TPYIOBBIX
BO3MOJKHOCTSIX paOOTHHKOB.

IIpouecc IIPOU3BOJICTBA
MHO’KECTBOM KOHKPETHBIX
O0COOCHHOCTEW,  3aBUCSIMX  OT  CHEHH(UKH
npennpustus.  ng  pykoBomuTened  TpeOyeTcs
BBHIMOJHATE ~ 3((GEKTUBHYIO  IPOU3BOJICTBEHHYIO
MOJMTHKY, YTO MOJpPa3yMeBaeT KOOPAWHALHUIO
JIEWCTBUH  PYKOBOJSIIETO 3B€Ha C  Y4ETOM
BO3MOKHOCTeH  KaapoBoro coctaBa. Iloatomy
MIPUOPHUTETHBIMHU LENSAMH HCCIEIOBAaHWH TPYIOBOTO
MOTEHIIMANIA SIBIISIOTCS:

1) pa3BuTHE TEOPHH TPYIOBOI0 MOTEHIHAJIA
¢ HeJbl0 BbIPA0OTKH YCTOMYMBOH CHUCTEMbI
OTHOCSIIIMXCSI K HEMY NOHSATHI M oNpe/esIeH i,

2) pa3padoTka IKOHOMHUKO-
MaTeMaTH4eCKOT0 HHCTPYMEHTApHsl aHAIn3a H
OIIEHKH TPY/I0BOT0 MOTEHIHAJIA.

OtTaenbHO OCTaHOBUMCS HA TAaKOM KaTerOpHH,
KaKk KOHKYPEHTOCIIOCOOHOCTh PabOTHHKOB. JlaHHOE
TIOHSITHE BOMPAET B CE0sI MHOXKECTBO COCTABIISIOLINX
W TOKa3bIBA€T BO3MOXKHOCTH PAaOOTHHKOB IOJY4aTh
HaWJIydIIne TO3UIMU B KOHKYPEHTHOH Oopbnbde. s
MOHUMAaHUsI KOHKYPEHTOCIIOCOOHOCTH Kak Yero-To,
TpeOyeMoro HOCHTENI0 TPYAOBOTO MOTEHIHANIA,
MHTEpEC TIPEJCTABIIIOT KOHKPETH3HPOBAaHHBIC B
3HAaHMSIX, YMEHUSAX M HaBBIKAX CIOCOOHOCTH
paOOTHHUKOB BHITONHATH 3(P(HEKTUBHYIO TPYAOBYIO

olpeesIeTCs
yCcIoBUM u

JIEATEILHOCTE. 311eCh BO3HHMKAET HEOOXOIUMOCTh
chopMyIHpOBaTH oTIpe/ieIIeHne
KOHKYPCHTOCIIOCOOHOCTH, COJICPKATEITBHO

CBSI3aHHOE C TPYIOBBIM MOTEHHUAIOM. TepMuH
«KOHKYPEHTOCIOCOOHOCTh paboTHHKAY
UCIIOJIb30BAJIOCh U UCCIIEAOBAIOCh HAa MPOTSDKEHUH
JONTOTO ~ Tepuoja, Tak Kak Juii  JF000To
HCTOPUYECKOTO IIepHOJia BPEMEHH OHA SIBISIETCS
CYIIECTBEHHON Ha pbIHKE TpyAa. PaccmarpuBas
KOHKYPCHTHBIC MNPCUMYHICCTBA IMPUMCEHUTEIIBHO K
TPYIOBOMY  MHOTEHLMANy, CleayeT  oOpaTuth
BHUMAaHHE Ha TO, YTO BO3MOXKHOCTH PaOOTHHKOB Ha
pBIHKE TpyAa MOXHO OINPENCeIUTh HCXOIsl U3
CJIOKHBIIETOCS HA CETOMHSIIHWA JCHb MMOHUMAHHUS
cojep kaHusl TpyJ0BOro norennuana [3; 4; 5].

C y4eToM ompeaeneHus TPyI0BOrO MOTCHIIAAA
MOJT YyPOBHEM KOHKYPEHTOCIIOCOOHOCTH PabOTHHKA
ClielyeT ~ MOHMUMATh  CTENeHb  COOTBETCTBHS

npodeccuoHATbHO-KBATUPUKANMOHHBIX

XapaKTepUCTHK TpedoBaHUsAM padoToaaTess B
onpeeaeHHOM chepe TpyAa. VYposeHs
KOHKYPEHTOCIIOCOOHOCTH B JIF000H MOMEHT BpEeMEHH
MOXET COOTBECTCTBOBATH HJIIM HE COOTBCTCTBOBATH
MpeAnoYTeHUusIM  padoTonatesis U TPeOOBAaHUAM,

ONpEeNSIeMBIM ~ COACPKAHMEM  TpyZAa.  31ech
HPEICTABICHO OlIpeieieHUe
KOHKYPEHTOCIOCOOHOCTH, omparoreecs Ha

MOHMMAHUC TPYAOBOI'0 MNOTCHIHAJIA KaK CJIOKHOTO

COLIHAITbHO-9KOHOMHYECKOTO 00pazoBaHus.
OCHOBBIBasICh Ha TIOHUMaHHUN TPYZIOBOTO
MOTEHIUANa, bopmynupyercs MTOHUMaHHE

KOHKYPEHTHBIX IPEUMYIIECTB NPUMEHUTEIBHO K
OTIICJIbHOMY PabOTHUKY.

KonkypeHTHbIE NpenuMyIiecTBa -
ncuxoduznosornyecKue, JIMYHOCTHBIE "
npodeccuoHAILHO-KBATH(PHKANHMOHHbIE

XapaKTePUCTHKH, B ONpeleJeHHbIX YCIOBHSIX
MecTa n BpeMeHHn COOTBETCTBYIOIIHE
TpeGoBaHUSIM padoTonaTeass B HauOOJbIIei
CTelMeHH MO KPHUTEPHI0  Pe3yJbTATHBHOCTH
TPYA0BOii AesITeJIbHOCTH. TpeboBanns

paboTonarenst ONpPENENSIOTCS COAEpXaHUEeM TpyJa
Ha KOHKPETHOM pabodeM MecTe W MOHUMaHHEM UM
KOHKYPEHTHBIX MIPEUMYILECTB paboTHHKa,
MO3BOJISIIOIINX €My 3aHMMaTh KOHKpPETHOE pabouee
MECTO.

B IIPOU3BOICTBEHHOU JIEeATEIIHOCTU
OJHO3HAUHBIX pEIICHWH, KAaCAOIUXCS KaJpOBOTO
cocTaBa, IpPUHMMAaTh TPYXHO. Pe3ynbTaTHBHOCTD
KagpOBBbIX peIHeHI/Iﬁ YacTO ONpeACIsACTCA OIBITOM U
UHTYyHUIMEH pykoBogurens. JIms  IpakTHYECKHX
Henei yao0HO HCIOJIb30BATh MOJIENH, OTPaXKAIOIINE
peanbHO TPOTEKAIOUINE KaJpoBBIE IIPOLECCHl U
NpPE/ICTABISIIONINE B HArIISAHOW (hopMe 0COOEHHOCTH
TPYZOBOTO MOTCHIMAa Kak CJIOKHO
OpraHU30BaHHOTO COIMAJIBHO-9KOHOMHUYECKOTO
obpasoBanms. B Takmx wmomemsx — TpeOyercs
YUUTHIBATh COJEP’KaHME IIpollecca  YIpaBlCHUS
MEPCOHAJIOM C Y4E€TOM BCEr0 MHOT000pa3Hsi KauecTB
pabOTHHUKOB, BKIIOYAEMBIX B TPYJAOBOW MOTEHIIHAI.
[IpencraBienue o kKauecTBe YNpaBiCHUS KaJpaMHu U
CTENCHN pPAa3BUTHUS TPYAOBOTO MOTCHIHMATA MOMKET
OBITH MOJYYEHO B PE3yJbTaTe OLEHKH ITOTEHINAIOB

pabOTHUKOB ¥ WX COTOCTaBJICHHUS. [Toatomy
BO3HHUKAET 3aJada HU3MEPEHUs TPYIOBOTO
MOTEHIAJIA.

OcHOBHOI LEIIBI0 HUCCIIEIOBAHUSA

MOTEHIMATIBHBIX TPYIOBBIX BO3MOXKHOCTEH SIBIIETCA
pa3BUTHE CYIICCTBYIOIINX HAa CETOMHSIIIHUIN JICHD
METOJIOB  YHpaBICHMUS KaJpaMH U  CO3JaHHE
HSKOHOMHKO-MATeMaTHYECKOTO HHCTPYMEHTAPHS
M3MEpEeHHUs TPYAOBOTO MoTeHIrana. DpdexTHBHOCTD
MPOLEAYpP COMNOCTAaBJICHUS IOTECHIIHAIOB ITOBBICUT

Haju4ue Ka4eCTBEHHOIO HHCTPYMEHTapus
HU3MEPEHUsL. PesynbratuBHOCTDL HO00HOTO
SKOHOMHUKO-MAaTE€MaTHYECKOIO HHCTPYMEHTapus
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| ISRA (India)

.| ISI (Dubai, UAE)
Impact Factor: | GIF (Australia)

L JIE

= 1.344 | SIS (USA)

0.564 | ESJI (KZ)
1.500 | SJIF (Morocco) = 2.031

| =0.912 | ICV (Poland)  =6.630
0.829 | PUHII (Russia) = 0.156 | PIF (India) =1.940
=4.102 | IBI (India) = 4.260

Oyzmer ompenensATbCs €ro NPUMEHHMOCTBIO IS
pa3nuuHBIX cep YeIOBEUECKOil  JIeSTeNbHOCTH.
CI10XKHOCTH HPOSBILIFOTCS. B MOMBITKAX HMPUBECTH K
€MHOMY  3HaMEHATeNnl0  BCKO  COBOKYIHOCTb
KOMIIOHEHTOB M OTPaXaloIUX HMX TEXHHUKO-
JKOHOMHYECKUX ToKka3zarened. [lpu u3mepenHun
TPYIOBOTO  MOTEHLWajda TpeOyeTcs OINUCHIBATH
MEXaHU3M €ro HCHOJIb30BaHUs, 4YTO I03BOJISIET
OIICHMBATh BJIMAHUE JIMYHOCTHBIX XapaKTEPHCTHUK
pabOTHMKOB Ha HTOT TPYIOBOH JESATENBHOCTH.
TpynoBoif nNoTeHNMAN, SBISIOIIMICS COLMAIBHO-
S9KOHOMHYECKHM  OOpa3oBaHHEM, COCTOHT W3
KOMIIOHEHTOB, Pa3IMYAOMUXC MPHUHIUIHAIBHO.
[TosToMy HHCTpyMEHTapuii TpeOyeTcs MMOoAOHpaTh

Takoi, KOTOpPBIA TO3BOJSUI OB  COMOCTABIIAITH
pa3sHOPOJHbIE JIMYHOCTHBIE XapaKTePUCTUKU
paboTHHKOB. TeopeTmdeckne OCHOBBI —aHANIM3a
TPYAOBOTO HOTEHIHANA, OTpaXKaroIue

CYIICCTBYIOIIME HA CETOJHS HWHCTPYMEHTAIbHBIC
CpeICcTBa M BO3MOXKHOCTH €T0 OICHKH, W3JI0XKCHBI
B[5, 6]. 3mecb  OTMETMM  BO3MOXXHOCTH
(hYHKIMOHAITEHO-CTOMMOCTHOTO aHam3a,
MO3BOJIAIONICTO THOKO COMOCTABIATh KOMIIOHCHTHI
Mo WX (YHKIUSAM, HAXOMIAIINM CBOE OTPAKCHHE B
MPOU3BOJICTBEHHON  dearenbHocTH. [lomxom Ha
OCHOBaHHH HCTOJIH30BAHUS (hyHKIIMOHAIBHO-
CTOMMOCTHOTO aHalli3a II03BOJIICT MAaKCHMAIBHO
IIOJIHO Y4YUTBIBATh JIMYHOCTHBIC u
poheccHOHaTHHO -KBaTH(DUKAIIIOHHBIC
XapaKTePUCTUKU pabOTHHUKOB,
KOMIIOHEHTaMHU.

PerieHne  CONPSKEHHBIX € TPYAOBBIM
IIOTCHIIMAJIOM TIPONU3BOACTBECHHBIX 3a1a4
OCIIOXKHSETCS CTPYKTYPOH COBOKYITHOTO MOTCHIIHANA
pabOTHHUKOB, COJIepKaIlEero MHOXECTBO
COCTaBJISIOIINX u TPYIHO OTIpeICISIEMBIX
B3auMoOCBs3el.  Kaxnapli  aeMeHT  CTPYKTYpHI
BOMpaeT B ce0s MHOXECTBO OCOOEHHOCTEW IofeH,
MpOSBIISIIOIIUECS B cepe TPyIOBOH JCATEIEHOCTH.
Takum o6pa3oM, B KaapoBoil cdepe cremyer
BEIpa0aTHIBaTh YHU(DHUIIMPOBAHHYIO TEPMHHOJOTHIO,
NIPUEMIIEMYIO JUIS MIPAKTUKU YIPaBJICHUA
MIEPCOHATIOM M Pa3BUTHS TPYAOBOTO MOTEHIHANA [8§;
9; 10].

Tak Kak PyKOBOISIIEMY COCTaBY NPHUXOIUTCS
OIICHMBaTh COOTBETCTBHE 3aTpaT Ha pPa3BUTHE
TPYAOBOTO TOTEHIHAIA OXXHIAEMBIM pe3yJabTaraM,
TpeOyeTcss cucTeMa  HM3MEpUTeNell  TPYIOBOTO
noteHnuana. [lomydnte Takyo cucTeMy TpyAHO 06e3
MPEJCTaBICHAS O CONCPXAHHUA ¥ OCOOCHHOCTSIX
MoTeHIMana paboTHUKOB. CHcTeMa H3MEpUTENCH
JIOJDKHA TIO3BOJIATH MOTy9aTh aJIcKBaTHOE
OTOOpaXECHUEC 3HAYMMBIX KOMIIOHCHTOB W JIaBaTh
MIpECTaBICHNE O KAUeCTBE TPYAOBOTO MTOTEHITHATIA B

SABJIAOIIUCCA

BBIOpaHHBI ~ MOMEHT  BpemeHu. Jing  3Toro
HEOOXOAMMO CO3JlaHWE METOJIOB, IT03BOJISIONINX
CBOWCTBA M OCOOEHHOCTH TPYIOBOTO IOTEHIHMAA
CBOJUTb K C€IMHOM 4YHMCIEHHOW oOueHke. B
OTHOIIECHUM  WHAWBUAYAIbHBIX  XapaKTEPHCTHK

pa6OTHI/IKOB, SABJIAONIUXCA KOMIIOHCHTAM, yI[O6HO
HCIOJIB30BaTh TCPMHUH «COCTOSAHHUEC). CocrosiHue
TPYAOBOTO TOTE€HOHAJIA BBICTYIIAET B Ka4d€CTBE

WHIMKATOpa YpOBHS ero pa3BUTUA u
XapaKTepu3yeTcs COBOKYITHOCTBIO 3HAYCHU N
TEXHUKO-3KOHOMHYECKUX nokasaresnei

KOMITOHEHTOB, 3a()MKCUPOBAHHBIX Ha OIPEeICHHBIH
MOMEHT BpeMeHU. KOHKpeTH3HpOBaTh PE3yJIbTaThI
OLICHKU COCTOSIHUA TPyaAOBOIo IIOTCHIIMaJ1a
MO3BOJISIET KATErOpHsl «KOHLIEHTpaLMs», LIUPOKO
UCTONb3yeMas B TEOPUU OTPACIEBBIX PBIHKOB.
Hanuune  uHCTpymMeHTapus 11 M3MEpPEHUS
KOHLIEHTPALMK MO3BOJISIET BBINOJIHATE H3MEpPEHHE
COCTOSIHMA TPYHOBOTO MoTeHIMana. KoHeuHas meib
CO3JaHMsl U3MEpUTENEH KOHLEHTpaluu TPYIOBOrO
MOTEHIHAaa 3aKJII0YAETCs B MOJy4eHUHN
MHCTPYMEHTA Ui HAarjasAHOTO TPEACTABIEHUS O
COCTOSTHMM TPYJOBOTO IOTEHIMaNa, TpeOyeMoro s
npuHATHS ) PeKTHBHBIX pemieHnidc B cdepe
yIpaBieHUs KaJpaMu.

ITon koHHeHTpaumWed TPYAOBOTO MOTEHLHAJIA
[IOHUMAaeM CcOCpeJoTOYeHHe MNPOohecCHOHAIBHBIX
3HAHMI, NIPAKTHYECKUX HABBIKOB, JUYHOCTHBIX U
NCUX0(PU3HO0JIOT HYECKUX XapaKTePUCTUK
Pa0OTHUKOB, CHOCOOHBIX pPeaJIM30BbIBATH LeJIH
npeanpusitus. IloteHunan sBiseTCs OTpaKEHUEM
pabOTHHMKA, TIO3TOMY  HCXOJHBIM  OTIIPABHBIM
ITYHKTOM aHajin3a ABJIACTCA HAJIUYUC COBOKYITHOCTHU
pabOTHHUKOB, WM COCPENOTOYCHHE IIepCOHAIa B
OTIPeICTICHHOM TPOU3BOJCTBEHHOM IOJAPa3ACICHUH.
[Ipu onTHMaNnEHOM COCPENOTOYCHNN PabOTHHUKOB Ha

KOHKPETHBIC JOJDKHOCTH MOAOUPAIOTCSI
CIETIMAJHCTHI, Hanbosee sddexTrBHO
BBIMIOJHSIOLINE CBOM  TPYHOBBIE  OOSI3aHHOCTH.
Tpebyemoe JUTS cyObeKkTa  XO3SHCTBEHHOU
JeATEINEHOCTH COCPEIOTOYCHHUE pabOTHHUKOB
peanusyercst npu:

® ONTUMANTBHOM  COYETaHHH PaOOTHHUKOB,
00Jamaromux TPYAOBEIM HOTEHINAIOM, TpeOyeMbIM
pitiv peanu3anuu CYILIECTBYOIINX
npoQecCHOHANBHBIX 3a71ad;

® pe3yIbTaTUBHOCTHIO yOpaBlIeHUs,

BBIPAKAEMOM €IMHBIM KOHTEKCTOM 3HaHWW, YMEHMM
Y HaBBIKOB, TPHUOPUTETHHIX VISl TPYAOBOTO Ipoliecca
B KOHKPETHBIX YCJIOBHUAX MECTAa U BPEMCHU.

Konuenrpamust npezcrasnsier coboi mporece,
MO9TOMY Hanbouee SIBHBIM MIPU3HAKOM
ONITUMAIBHOTO COCpPEIOTOUYCHUS pabOTHHUKOB
SIBJISIETCS ux TpynoBas JeSTETLHOCTb.
KoHueHTpanuio TpyZoBOTrO TMOTEHOHAIA MOXKHO
ONpENENNTh KaK COCPEAOTOYEHHE TpeOyeMoro
Habopa KOMIIOHEHTOB Yy OJHOTO pa0OTHHUKA WIH
TPYZIOBOTO KOJUIEKTHBA.

B sKOHOMHYECKOM aHanu3e KOHICHTpAIMs
O0OBIYHO TOnpa3JeNnseTcss Ha aOCONIOTHYIO |
OTHOCUTCJIbHYIO. Kanc;:[aﬂ U3 HUX HUMEET CBOHU
0COOEHHOCTH, TpeOylommue ydera HpU H3MEpEeHHH
TpyZnoBoro norteHnuaiga. OTIMYUTETbHBIE TPU3HAKU
KOHICHTpaOuKM W HUX 3HAYUMOCTH JUJIA aHajlu3a
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| ISRA (India) = 1.344 | SIS (USA) =0.912 | ICV (Poland)  =6.630
.| ISl (Dubai, UAE) = 0.829 | PMHII (Russia) = 0.156 | PIF (India) =1.940
Impact Factor: | ¢ (australia) = 0564 | ESJI (KZ) ~ =4102 | 1BI (India) = 4.260
L JIF =1.500 | SJIF (Morocco) =2.031 |
OIIPEACIIAIOTCA nejisiMu HpOHBBOHCTBEHHOﬁ X: n
nesTenbHOCTH. Iy aOCOJIOTHOM — KOHIICHTPAIUU di = n—' : Zdi =1
HpI/ISHaKOM KOHHQHTpaI_[I/II/I SBIISICTCS YUCIIO Z X: 1=1 (1)
pabOTHHKOB,  TPYIOBOH  HOTEHIHMANT  KOTOPBIX |

HCCIIEAYeTCs, ¥ YHCIOM KOMIIOHEHTOB, BKIIFOUEHHBIX
B aHamm3. [lns Hambosiee IPOCTOrO BBIPAKEHHS
ONTHMAJILHOTO noabopa pabOTHHUKOB Ha
NPOTSHKEHUHM  NECATHIICTHH  HCIONB30BANACh  HX
YHUCIIEHHOCTh, 4YTO B  YCJOBHUSIX  OBICTPOTO
TEXHOJIOTHYECKOTO  pa3BUTUSL  OOIIECTBA  TepsieT
aKTyasnbHOCTb. [loaTOMY aOCOIIIOTHAs KOHIIEHTPAIHS

JUISA TPpyAOBOTO IOTCHIMAJIa Kak CJIOKHOTO
COINaJIbBHO-3KOHOMHYCCKOI'O O6paSOBaHI/I$I
0OJIBIIIOTO TCOPECTUYECCKOTI'O HHTEpECA HC

npencraBiser. Ho ecnm TpeOyercs yIpOICHHBIH

aHaJ M3 TPYIOBBIX BO3MOXKHOCTEH pabOTHHKOB,
BO3MOXKHO K Hel oOparuthes. [lpmznakamu
aOCONIOTHOW  KOHIEHTPAlMM  TaKkKe  MOTYT

BBICTYIIaTh POCT YHCIa PaOOTHUKOB, 0OJIaTAFOIINX
CYIIECTBEHHBIMH ULt TIPEATIPUATHS
npoQecCHOHANbHO-KBATU(PHUKAHOHHBIMU
XapakTepucTukamu.  [lns  OLEHKH

W3MEHEHHsT  TPYAOBOTO  IOTEHUMala  yJIOoOHO
UCIIOJIb30BATh YBEINYEHHE b1 (o)) 171
KBaIN(UIMPOBAHHBIX pabOTHUKOB B OOMIEH HX
YUCJIIEHHOCTH. IIpuzHakom OTHOCHUTEIHHOMU
KOHIIEHTPALlMK SIBJIIETCS HEPAaBEHCTBO TPYIOBBIX
MOTEHIAJIOB  (pa0OTHUKOB WM WX  TPYII),
BBIPKCHHBIX B OTHOCHTENBHOU (opme. [Ipn oneHke
OTHOCHUTEJIBHOU KOHLIEHTPa[1H BBINOJIHSIETCS
COIIOCTABJICHUE PACIpPENEICHUs] KOMIIOHEHTOB IO

JUHAMHUKHN

IPU3HAKY M3MEHEHUS TEXHHUKO-DKOHOMHYECKOIO
MOKa3aTenasl  KOMIOHEHTa  (YMEHBIICHHS  WIH
YBEITHYCHUS). Bo3zMosxHO HCIIOJIB30BATh

pacmpesnelieHne KOMIIOHEHTOB 10 TPHU3HAKYy HX
3HAYMMOCTH JUI TPEANPHUSATHS WIA PacCMaTpUBAThH
)ll/IHaMl/IKy UX U3MCHCHUA I10 B])I6paHHOMy TCXHUKO-
SKOHOMHYECKOMY TIOKazaTelto. B psme cimydaes
yIOOHO WCHOJB30BaTh M3MCHEHUEC KOMIIOHCHTOB B
JIIMHAMUKE OTHOCHUTEIBHO BBIOpaHHOW 1enu. Jlms

9TOT0  KOMIIOHEHTBI  PACIPEACNIAIOTCS  TaKUM
o6pa3oM, YTOOBI OHM OBITM COPHEHTHUPOBAHBI
OTHOCHTEIBHO  BBIODAHHOTO  KpHTEpHs, a uX

MOJIOKUTEIHHOE WM OTPHUIIATEIEHOC H3MCHEHHE
OTPa3UT TUHAMHUKY U3MEHEHHS.

JJis u3MepeHust OTHOCUTEIILHON KOHIICHTPAITUH
MIPUEMJIEMBI pa3InIHbIE TIOKA3aTeNH, pacpeaeacHrue
KOTOPBIX MOXET OICHHBAThCS IO  IPU3HAKY
a0CONIOTHOW WJIM OTHOCHUTEIHHOW KOHIIEHTPAIUH.
[lpy  BBHIMOTHEHWH AIKOHOMHKO-MAaTEMATHICCKAX
HCCIICIOBAHUA B  JKOHOMHKE TpyJa OOBIUHO
BEIJICIISICTCS MTOKa3aTenb (KpUTEpHii), MaKCHUMAIIEHO
3HAYMMBIH JUTS MPEANpUATHs. B OTHOIIEHHH TAaKOTo
MmoKazatensi B TEOpUU TPYAOBOTO IOTEHIMAIA
ClIelyeT  WCIONB30BaThb  TEPMUH  «OCHOBHOM
MoKa3aTeby, 4TO MOMYCPKUBACT €ro 3HaueHue. B
MpoIeAypax OICHKH KOHIEHTPAIlMA TPYIAOBOTO
IIOTCHLIMAJIa HpI/IHSITbI COOTBeTCTBy}OIHI/Ie
0003HAYEH NS :

1=1
MHOJKECTBO 3HAQYCHUM TEXHHKO-

> 0 —

SKOHOMMYECKOr0 IToKasarens X,

rae: X

OTHOCHUMBIX K

BBIZICTICHHOMY KOMIIOHEHTY IpH | = 1, Nn.

Cymma dj paBHo 1, npum ostoM uepe3 dj

0003Ha4YeHO MHOKECTBO noaen TEXHUKO-
3KOHOMHYECKOTO noxasaTes. 3HaueHue
OTHOCHTEIIBHOTO TIOKA3aTeNs OIPENeNsieTCs TOIBKO
pacnpenenenueM Xj. OTHOCUTENbHAs KOHLEHTpALUs

MOKA3bIBACT HEPAaBEHCTBO  Pa3MEpPOB  OOBEKTOB
uccieayeMoil COBOKYMHOCTH. Takasi KOHIIEHTpalus
MOXET CITy’KHUTh KpHUTEpHeM OTKJIOHEHUS
pacnpeiesieHuss KOMIIOHEHTOB OT:

1) paBHOMEpHOTO, HE O3HAYAIOIIETO HHU3KOU
KOHLIEHTPALMM, a SBISIOMIEIOCS TEOpEeTHYECKOM
TOYKOW OTCYETa, 3HAYEHHE KOTOPOl 3aBHUCUT OT
MCXOJHBIX neneu YIIpaBJICHUS TPYZIOBBIM
TMOTCHIIUAJIOM U TPUOPUTCTHBIX Heﬂeﬁ MpEeaANpUATUA,

2) MHHHAMAaJIBHOTO, SIBJISTFOILIETO
HEeKeNaTelnbHbIM  (BBICTYNAIOIIEr0 B KadyecTBE
HETaTUBHOTO KPHUTEPHs);

3) MakcUMaJbHOTO, SIBJISIONIETO ONTHMAIbHBIM
WJIN KEJIaTCJIIbHBIM.

Ipn OTHOCHUTEIEHOM TIPEACTaBICHUHT
KOHIEHTpaluusd U3MEHACTCA B 3aBUCUMOCTHU OT TOrO,
KaKuM obpazom MEHSIeTCS Ka4ecTBO
VHIUBHUYaJIbHOTO TPYJOBOTO MOTEeHIMAa
pabOTHHUKOB, YTO B IIEPBYIO OYEPEIb BBIPAKACTCS
3HAUYCHMSMHU MOKa3zaTeJIeld KOMIOHEHTOB.

Biusuue U3MCHCHUA YUCJIICHHOCTHU Ha
KOHILIEHTPALMIO TPEOYET OTAEIHFHOTO PacCMOTPEHUSI.
IToxasatenr  abcomoTHON  KoHHeHTpamuu M,

MPEJCTaBsIeT COOOW HENPEPhIBHYIO (YHKIHUIO OT
[OKa3aTesisi KOMIIOHCHTOB IIPH €ro HW3MEpPCHHH B
abcomoTHeIX BenuuuHax: M, = f(Xj) mpu Xj > 0. TIpu

pacCMOTPECHUN COZACPIKaHU KOHIICHTpalunu
TPpyaAoOBOIo IIoTCHIOHAJ1a BBIBOJATCA OCHOBHBIC
Tpe6OBaHI/I$I K IIOKAa3aTelIi0 OTHOCHUTCILHOU MO

KOHIIEHTPALMH, TO3BOJIAIOIINE HHTEPIPETHPOBATH
PE3yIbTAThl U3MEPEHHS TPYAOBOTO TIOTEHIKANA. ITO
O3HAYaeT, YTO  II0Kasarejlb  OTHOCHTEIbHOM
KOHIEHTPAIMK TPEACTABIICT cO00M HENPEPHIBHYIO
(byHKIMIO OT HoKa3aTens koMmnoHenTa X: Mg = f(X;)
xj € [0; 1].
KOHIEHTPALMKA  3aBUCUT  OT  PacCIpeAciCHUs
KOMIIOHEHTOB I10 MX BBIIEJIEHHBIM IPYIIIaM.
IMokaszarenu, UCTIOJIb3yEMBIE VISt
NPENCTABIEHHS KOMIOHEHTOB, OOBIYHO HMMEIOT
pasMYHBIE, HEPEAKO HE COMOCTABIAEMBIE IIKAIBI
usMepenus. [103TOMy NpPUBENEHUE KOMIIOHEHTOB K
o0IIeMy HM3MEPHUTENIO SIBISETCA HEOOXOAUMOM U

npu ITokazarenb  OTHOCUTEIHHOU
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| ISRA (India)

.| ISI (Dubai, UAE)
Impact Factor: | GIF (Australia)

L JIE

= 1.344 | SIS (USA)

0.564 | ESJI (KZ)
1.500 | SJIF (Morocco) = 2.031

| =0.912 | ICV (Poland)  =6.630
0.829 | PUHII (Russia) = 0.156 | PIF (India) =1.940
=4.102 | IBI (India) = 4.260

BaXHOH Y4acThIO mporiecca CO3/IaHHA
HHCTPYMEHTApHs aHajlu3a TPYIOBOTO IOTEHIHAIA.
IIpn o11eHKE OTHOCUTENIBHON KOHLEHTPALUU MOKHO
BBINOJIHSTh OLIEHKY paclpeeieHUuil KOMIIOHEHTOB,
pa3IUYyaomMX 10  BBIOpAaHHBIM  NIPU3HAKAM.
PaccmoTpum  pacmpeneneHne  KOMIIOHEHTOB IO
MMPU3HAKY HU3MCHCHHA II0Ka3aTC/isi KOMIIOHCHTA M
OTPHIIATEITEHO WA TIOJIOXKHUTEITBHO
OPUEHTUPOBAHHBIX OTHOCHUTCIIBHO rJ1aBHOM e
MPEIIPUATHS KOMIOHEHTOB. [Ipu rcmons30BaHUN Ha
MPaKTHKE JaHHOTO I0AX0/a B €AWHBIA OJIOK aHaM3a
CIIeyeT BKIIOYATh TOJBKO KOMIIOHEHTHI, H3MCHEHHE
MoKa3aTeleid  KOTOPBIX  OJHOHAMpPABICHO U
COOTBCTCTBYET LCIN MNPCATPUATHUA. 9t0 0O3Hay4acT,
YTO OJHOBPEMEHHOE YBEIMYCHHE WM YMEHBIICHUE
3HAUEHUH I0Ka3aTelledl TOJDKHO CBUICTEILCTBOBATH
0 TIONOXHUTENbHON (s peann3aluél KOHEYHBIX
Lesneil) UM OTPUIATeNIbHOM JMHAMUKE. 3aTpyJHEHUE
IpU TakOM TOAXOJE BBI3BIBAET HEOOXOIMMOCTH
00beMHEHNST KOMIIOHEHTOB B TPYIIIBI 0 NPU3HAKY
COOTBETCTBHUA HUX JWMHAMHKHU HpI/I6J'[I/I)KeHI/IIO K
(ymaneHnto 0T) BEIOPaHHOTO KPUTEPHSL.
BbI0Op onTUManbHOrO W3MEpHTENsT 3aBHUCUT
OT KOHEYHBIX IeNlell W3MepeHHs ¥ HaIHIHAS
nH(OpPMAIMH 110 KOMIOHEHTaM. Tak Kak 1okas3aTesu
KOMIIOHEHTOB ~MOTYT OBITh  Pa3HBIMH, BBIOOD
TEXHUKO-3KOHOMHUYECKHX TII0Ka3aTeneil omnpenesnser
U OCOOEHHOCTH  pacyera  COOTBETCTBYIOIIETO
MmoKa3aTensl  KOHIGHTpamuu. [Ipm  u3MepeHHH
KOHIICHTpAllMd TPYZOBOIO MOTEHIMANa CIEAyeT
HCTIOJF30BATh IIOKA3aTeNll Hanboyiee 3HAYMMBIX
KOMITOHEHTOB TPYJIOBOTO MOTeHIIMaNa. B npotusHOM
ciIydae TepsieTcs cMbIch aHainm3a. Ho 3To o3Hauaer,
YTO KOMITOHEHTHI JIOJDKHBI OBITH BBIOpAHBI TaKUM
oOpazoM, uYTOOBI OHHM OTpaXKali KOHKPETHBIH
TPYAOBOH TOTEHIHMAT B CTENCHH, TPeOyeMOW Iuis
nenein HCCIIeIOBaHMUS. C HCTIONIb30BaHHEM
pa3HOOOpa3HBIX  KaApOBBIX  METOOUK  YHZOOHO
JIMarHOCTUPOBATH CTETICHb YCTOHYMBOCTH
(hYHKIMOHUPOBAHUS W PAa3BUTUSA NPEINPHATHS B
chepe ympaBieHUS KagpamMH, YTO OCOOCHHO
aKTyaJIbHO JUIsI HEYCTOMYMBON PBIHOYHOM CpEnbl.
[MomoOHBIN aHANM3 IIETIecOo00pa3HO BBIMONHATH HA
0aze  CONOCTaBJECHHS  TEXHHKO-DKOHOMHYECKHX
MoKa3aTeNeH, KacaroImuxcs pasBUTHAL KakK
NpeAnpusTHs, Tak M KaapoBod cdepbl. Ilpu sTom
BaXHO YYUTHIBATh CTEIECHb BIUSHUS KaJpPOBBIX
PHUCKOB, COIYTCTBYIOIINX TIPUHSTHIO
YIpaBJIEHYECKUX pelIeHui. PamxupoBanue
MoKa3aTelei M WX COINOCTaBICHHWE C YPOBHSIMH
KaJIpOBBIX PUCKOB 11€J€CO00pa3HO BBITIOJHATH TPH
BEIEIGHUH  cep  KaapoBOW  AEATEIHHOCTH,
CHOCOOCTBYIOIIMX ~ COONIOACHHIO  ONTHMAIIBHOTO
HATPaBJICHUS PA3BUTHUS MPEIIPUATHIH.
Heo0xoauMbpIMu yCIIOBHSMU JIJIs1 BBIOPAHHOTO
MOKa3aTesIsl KOHI[EHTPALUH SIBJIIOTCS CIIEIYIOITHE:
. TEXHUKO-DKOHOMHUYECKHI  IOKa3arelb,
XapaKTepU3YIOINH COCTOSIHUE TPYZOBOTO
MOTEHIIMAN, JOJDKEH IMOJydaTb COOTBETCTBYIOIIUE

€IMHMIBI U3MEPEHHS U aJEKBATHOE OTOOpaXKEHHUE B
BBIOPAHHOM COBOKYITHOCTH KOMIIOHEHTOB;

. JOJDKHA ~ CYyIIECTBOBaTh  B3aUMOCBSI3b
(BBIpaKEHHAs] JIOTMYECKH WM MaTeMaTHUYECKH)
MEXIy MOKa3aTeIsIMH H3MCPCHHUS TPYAOBOTO

noTeHIrana u 3hGeKTUBHOCTHIO MMPOU3BOICTBCHHOM
JESITENbHOCTH.

OTmenbHOM M 10 cUX TNOp J0 KOHIA HE
pemieHHOH — mpoOJeMoil  ABISETCS ~ OTCYTCTBHUE
MOJX0Ja, MO3BOJIIOLUIETO COOTHOCHUThH JIOXOJHOCTb
KOMIIOHEHTOB U COCTOSIHAE TPYIOBOTO MOTEHIHUANA.
3neck MOXKeT OBITh HCIIOJIB30BAH IMOJXO0J Ha OCHOBE
ucnosb3oBaHuss KpuBoi JlopeHua. s oueHku
COCTOSIHMSA TpPYAOBOIO IOTEHIMAda M B KadecTBE
MHCTPpYMEHTapusl aHajIn3a yJOOHO BOCHOJIb30BATHCA
MaTeMaTHYeCKHUMHU CBOHCTBAaMH U TpaduiecKkum
orobOpaxenneM kpuBoil Jlopenna. Ilokazarenem
HEPAaBHOMEPHOCTH CIIY)KMT OTKIIOHEHHE KPHBOH OT
JUaroHany, MOKAa3bIBAIOIIEHd BapuUaHT MOJIHOTO
paBeHCTBAa KOMIIOHEHTOB IO KPUTEPHUIO MOIYYCHHIO
Joxona. ITapamerpuueckoe mpeacTaBlIeHUE KPUBON
Jlopenna, XapaxkTepH3yoliee IJIOTHOCTH
pacnpeneneHuss BEpOSITHOCTH CIy4aliHON BEJIMYUHBIL,
BBITJISIAUT KJIACCUUYECKH. JIOXOOHOCTh KOMIIOHEHTOB
paccMaTpuBaeTCsd KaK pealn3alnus HENpepbIBHON
caydaiiHoi mepemeHHod X (Xj > 0) ¢ oGmacTbio

onpenenenns d < X <D. B npenenax usmenenus
IEPEMEHHOM  JJNIEMEHTHI  Xj PAaHXUPOBaHbl B

Bo3pactatomieM mnopsake. Kpusas Jlopenna R(K)
OTpa)kKaeT 3aBHCHMOCTh MEXIY KOMIOHEHTAMH W

HOKa3aTesieM IOXOIHOCTU (mampumep,
peHTabenpHOCTBIO  Tpyaa) M 3ajaertcs B
OPSIMOYTOJIBHOM CHCTEME KOOPAMHAT 3HAYCHUSIMHU
¢bynkmuit  K(X) u  R(X) COOTBETCTBYIOIIMMH
3HaueHUAM  Xj.  3HaueHnms  yHkuum  K(X)
[PEICTABILIIOT coboit KyMYJIMPOBaHHbIC

OTHOCHUTENBHBIE YacTOTHl (OTHOCHTEIBHBIC PAHTH)
KOMIIOHCHTOB TPyaAOBOIO IIoTCHIHaia. Panrn
PaHXHPOBAHBI 110 NMPU3HAKY YBEINUCHHS OKa3aTEIs
peHTabenbHOCTH  TpYla, R(x) MOKa3bIBaET
KyMYJIHPOBaHHbBIC 3HAYCHHSA MOKa3aTes
peHTabenbHOCTH Tpyda. TakuM oOpazoMm, Ipolueaypa
PaHmKUpPOBAaHUS SBJSIETCS 00s3aTENbHOM 4YacThIO
aHaJM3a.

OmnpeneneHne OTHOCUTENBHONH KOHLEHTPALUH
TPYZIOBOTO TOTEHIHANA C MCIIOIb30BAHUEM KPHBOM
JlopeHnla  OCHOBBIBaeTCA Ha  CIEAYIOIIEM €€
cBoiictBe. Ilpum paBHBIX pa3Mmepax HCCIELYyEMbIX
00BeKTOB Bce TOYKM ¢ koopauHatamu K(x), R(x)
JexaT Ha OMCCEKTpHCe KOOpAMHATHOTO yriya. Torza
OIICHKa HEPaBEHCTBA PACIPEENCHNSI KOMIIOHEHTOB
BBITIOJIHACTCA B CPaBHCHUM C THUIIOTCTUYCCKUM
PaBHOMEPHBIM PACHPENEIICHHEM H, TaKUM 00pa3oM,
pe3ysibTaT OLEHKH TMpeicTaBisieT co0od  Mepy
OTHOCHUTEIBHOU KOHLIEHTpAaLUU. Buccekrpuca
KOOPJMHATHOTO yria SIBIISIETCS JIMHUEH
abCOJIFOTHOTO paBeHCTBA (B TEOPUU M3BECTHOTO Kak
paBHOMepHOE pacnpeneneHue). Ilpu yBenmueHHUH
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| ISRA (India)

Impact Factor: | g ¢ (australia)

L JIF

= 1.344
| 1S (Dubai, UAE) = 0.829 |
= 0.564 |
=1.500 |

SJIF (Morocco) = 2.031

| SIS (USA) =0.912 | ICV (Poland)  =6.630
| PHHII (Russia) = 0.156 | PIF (India) =1.940
| ESJI (K2) =4.102 =4.260

| 1BI (India)

pasHUIIBI MEXIy KOMIIOHEHTAMH II0 KpPUTEPHIO
JI0X0JIa, OTPAKEHHOTO PEHTAOCIBHOCTRIO TpPYIa,
muans  JlopeHma Bce OoJbIIE OTKIIOHSETCS OT
PaBHOMEPHOTO pacipe/iesicHusl (OUCCEKTPHUCHI).
OTKIIOHEHHsSI XapaKTEpU3yIOTCS PACCTOSHUEM
oT KpuBoil JlopeHla 10 JIMHUM paBEHCTBA, UIMHON

R

HakoIUTeHHEIE 3HAYEHHA MOKA3ATENA
peHTaleNBbHOCTH TPYIa
e

mmann JlopeHIa, a TakkKe TIOaIbI0, OrpaHIYeHHON
kpuBoit JlopeHiia u nuHKeil paBeHcTBa (Aq).

IIpumep kpusoit Jlopenna u xpusoit Jlopenna
JUISL KOMITIOHEHTa, OTOOpPaKaloIero JOXOIHOCTh M
HUMEIOIIETro paBHOMEpHOE pacripeiesieHue,
MpecTaBiIeH Ha puc. 1.

K

(i-1Vn  iln D

KyMyTHpORAHHBIE JOITH OTHOCHTEIBHBIX
PAHTOB KOMIIOHEHTOR

PrcyHOK 1 — KpHERIe JIopeHna

JUis  aHanmu3a  KOHIEHTpAaLUMH  TPYAOBOIO
[OTEHUMAA CIEAYET YYMTHIBaTh CBOMCTBA KpUBOM
Jlopenua.

1. ®yaxmms K(X) orpaHudeHa Ha HWHTEpBaie

[0,1], wm 0 < K(X)Sl.
2. ®ynkuus R(X) orpaHnueHa Ha HWHTEpBaie
[0,1], w0 < R(X)S 1.

3. Kpusas Jlopeniia HaYUHACTCS u
3aKaHYMBACTCS Ha OUCCEKTPHCE KOOPAMHATHOTO
yrma, win R(0) =0 u R(1) = 1.

Ilpy  JMCKpETHOM  pACHpeNeNeHHH KpUBas
JlopeHna XapakTepu3yeTcsi KOOpPAHHATaMH TOYEK,
OTHOCHMBIX K PpACIOJOXKEHHBIM [0 OCH abcrmce
KOMITOHCHTaM. 3HaueHust MoKa3aTess
peHTabenbHOCTH TPyAa HOPMHPYIOTCS B HHTEpBale

]0,1[. O003Ha4YnUM uepe3 «Z» YHUCI0 KOMIIOHEHTOB

13 BCEH UX BO3MOXKHOM COBOKYIHOCTH, [0 KOTOPBIM
BBITOJIHAETCS OLICHKA J0X0AHOCTU. [0 mosrydeHHbIM

HOPMHUPOBAHHBIM 3HAYCHHUSIM JIOXO/THOCTH
OTIPEACISIFOTCS  KOOPIUHATHE TOYEK  CIETYIOIIHM
o0Opazom:

n
Kx)=i/n; RX)=Rj= Y R, )

z=1
rac i - paHr KOMIIOHCHTOB, pPacCHOJIOKCHHBIX B
MopAaaKe BO3pacTaHus BCJIMYHUHBI 1oKa3arTecis

pentabensaocTd Tpyaa (i = 1,n);

R; — 10XoaHOCTh Z-TO KOMIOHEHTa (Z=1,n ).

[Mpsimast AB (nmHUMST aGCOIOTHOIO PaBEHCTBA),
SBIAACH  OWUCCEKTPUCOH  KOOPAMHATHOTO  yria,
OTpaXkaeT CUTYaIHIO, IIPU KOTOPOI BCE KOMIIOHEHTEI
UMEIOT  paBHOMEpHOe  pacnpefeneHue.  [lpu
pPaBHOMEPHOM  paclpeleieHHH  Ha  KaXIbld
KOMITOHEHT U3 BCEl MX COBOKYIMHOCTH HPHXOJHTCS
OIMHAKOBasl MO OCHOBHOI'O IIOKa3aTels OT €ro
oOmiero o0bemMa, YTO TPAKTYeTCsl Kak abCOJIIOTHOE
PaBEHCTBO  pacIpeieNeHdss  JOXOJHOCTH IO
BBIOPAHHOM COBOKYITHOCTH KOMIIOHEHTOB TPYIOBOTO
noreHuuana. dakruyeckas KpHBas BbITHYTa BHU3,
TaKk Kak BIONb OCH abcmucc  KOMIOHEHTHI
paHXMPOBaHbI OT MEHbILEH K Ooubieil. Yem Gosbie
paziM4us B 3HAYCHHUAX IOKa3aTelsi peHTA0eNbHOCTH
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Tpyaa, TeM Oonbmie kpuas JIopeHIIa OTCTOHT OT
nuaronanu AB.

Wsmepurens KOHIICHTPALIUN JIOJDKEH
Y4YUTBIBATH  BCe  TOukM  KpuBoil  JlopeHua.
HemnpepbiBHOE pacmpesieieHne MOXHO 3aMEHHTh Ha
muckpetHoe. Torma kpuBas JlopeHma  Oyner
3a/1aBaThCs KOOPJWHATAMHU TOUYEK, OTHOCALIMXCS K
BEIOpaHHBIM KOMIOHEHTaM. lIpu3HaKu paBeHCTBa
MOJKHO YCTAaHOBHUTH IIyT€M BBIOOpA I1€JIeCO00pa3HOTO
TEXHUKO-IKOHOMHYECKOI0 IToKa3aTeis. AOCOJIIOTHOE
HEPaBEHCTBO MOKa3bIBaCT, qTo u3 BCeH
COBOKYITHOCTH KOMITIOHEHTOB TOJBKO OIWH M3 HHUX
MOJTHOCTBIO TPUHOCUTCA 10x01. Ha mpaktuke 31O
O3Ha4yaeT, 4yTo Kakoe-Tnbo KadecTBO pabOTHHKOB B

CTEeTIeHH, TNPHOMIMKEHHOM K  MaKCHMAaJbHOH,
MO3BOJIIET MoJIy4aTh IOXOJT CyOBeKTy
XO3IHCTBCHHON JIESITCIIHHOCTH. AOcoiroTHOE

pPaBeHCTBO ¥ a0COJIIOTHOE HEPaBEHCTBO CITyXaT
TEOPETUYECKOM TOYKOM oOTcuera yisi H3MEpEeHUs
KOHLIEHTpALUH.

CpaBHeHne  pa3HOOOpasHbIX  IOKa3arenei
M3MEpEHUsT TPYIOBOIO IMOTEHIHANa B IMPOIEAypax

OKOHOMHUYCCKOro aHajau3a II03BOJIMJIO  CACJIATh
BBIBOJZ[, YTO OTHOCHUTEJIbHAsA KOHICHTpaus OacT
BO3MOXXHOCTb OCYLICCTBJIATH OLICHKY JIFIOOBIX

KOMITOHEHTOB. BpBIOOp TmMoKazareneil omnpeaemnseTcs
BO3MOJKHOCTBIO HUX COOTHECEHUS Ha TEKyHIUH
MOMEHT BPEMEHH C OINTHUMAJIBHBIM (HJICaTbHBIM)
COCTOSHMEM  TPYAOBOIO  MOTCHIOHANa H WX
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VENAL LOVE OF THE WOMEN CHARACTERS OF F. S.
FITZGERALD’S NOVEL “THE GREAT GATSBY” AND G. DJAVID’S
PLAY “SHEYDA”

Abstract: In this article the comparative analysis of the two works of art written by the famous authors of the
XX century is clearly described. The analysis includes the similarities of the qualities inherent to the works’ main
women characters, Daisy and Rose. The personality of the figures is greedy for money: they are depicted as silly,
greedy and venal types, ready to do everything to achieve their goal — prosperity.
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Introduction psychology, pedagogy, geography, political science,

The XX century is a significant period not only linguistics and other sciences.
in economic and social spheres, but also in cultural Socio-economic, socio-cultural innovations
and spiritual ones. In the period American literature paved the way for forming a progressive democratic
came out to a new level, there appeared a tendency of professional classes. Because of new-leveled hearths
modernism and in Azerbaijan, such tendencies as of culture and enlightenment social sciences began to
critical realism and progressive romanticism were be taught, the number of teachers and pupils began to
thriving. During the period there appeared interesting rise. While the tendency towards western literature
conceptions and distinctive literary approaches both was increasing, there remained respect to eastern
in world literature, and in Azerbaijani one. Literature one. In the creative works of every person who was
of that time, having passed its successful stage of brought up in Nakhichevan literary milieu of masters
development, was combined in the same way. eastern motive was reflected in original form. Local
Integration into the world literature, synthesis with organs of tsarist government in Southern Caucasus
the world literature, attempts to create national equally with a number the region’s branches planned
literature in the course of the world literature were to open uyezd schools of new type at the end of the
among the basic principles of the literature of that XIX century and the beginning of the XX century in
period. At the end of the XIX century and the such cities as Nakhichevan and Ordubad, however,
beginning of the XX century Nakhichevan made its by a number of reasons, especially because of the
great contribution to Azerbaijani science and absence of teaching personnel, they could not realize
enlightenment. The movement of national this project. [1, p.4] Azerbaijani literature,
enlightenment, having appeared in Azerbaijan, began educational system, which were influenced by
to appear in Nakhichevan, the representative of particular forces for a long time, could not escape
which was Guseyn Djavid. strokes. In spite of that fact, sensible Azerbaijani

Nakhichevan was one of the centres of ancient intellectuals who struggled against the strokes and
Azerbaijani culture. On this land of eminent poets, prohibitions were constantly fighting for the sake of
writers, figures of science and culture there was the future of their nation.
formed an extremely rich literary milieu. In the Among the brightest representatives of this
literary works of that period the traces of history, art, epoch, one can name such writers as F. S. Fitzgerald

in America and G. Djavid in Azerbaijan. Despite the
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fact that the two authors had different personalities
and creative works, both of them were against wars,
they were hostile to post-war gain, and were critical
to the society they lived in.

Materials and Methods

In the two writers’ creative works the issues of
betrayal and pernicious chase of richness, which
comprehended young people of the period, are
traced. The American novelist called the epoch as
“The Jazz Age”. The aesthetics of that time was
cardinally different from all the typical things for the
society of the period, i.e. from literary, spiritual,
ideological norms and notions. “The Jazz Age”, as
Fitzgerald determined it, included the period of
American history, beginning form the end of the
World War | to The Great Depression of 1930s. The
characteristic feature of the jazz epoch was a special
perception of the time, when every single moment
was apprehended as eternity. That was the period of
refusing the future, and the desire to live and enjoy
only present, current moment. “This is an American
tragedy, the tragedy of a man spoilt by bourgeois
America with its motto: money talks [2, p.203].
Describing the generation of that time, an American
critic M. Cowley stated that it belonged to the period
of transition of values to permanent values, which
would have been created afterwards [2, p. 187].
Throbbing, nervous rhythms of the style reproduced
the atmosphere of feverish fun, inherent in the epoch.
Turning back to Fitzgerald’s fate, it should be
mentioned that, having achieved success and having
opened a new age, new epoch, new opportunities for
the society, he managed to live the life, which was
like realization of “American dream” for many
people. However, this circumstance didn’t make him
happy. Having felt insupportance of his own hopes,
observing the results and consequences of his works
on the way to it, he noticed personal transformation, -
a man becomes unable to control himself at the
moment, when he is controlled by a dream.

The first decades of the XX century in
Azerbaijani literature, like for most peoples of
Russian Empire, were a significant period. During
the period eminent creators of realistically — romantic
works raised literature to the level of the best
examples of the world’s fictional and cultural
thought by means of their masterpieces. A special
merit in development of fictional social thought in
Azerbaijan belongs to Guseyn Djavid’s dramaturgy.

G. Djavid’s singularity is reflected in both the
plot and the form of his works, and in selection,
generalization and conveyance of the material in the
form of a poem, figurative system.

It is stated that G. Djavid’s creative works
represent an organic mixture of traditional and
innovatory things, traditions of classical poetry and
folklore, combining rhythmical “experiments”, and

the ones of intonation with new philosophical
traditions of western romantic poetry [3, p 6].

Djavid is a poet — innovator. Not only genre
form of poetic tragedy and drama, the founder of
which in Azerbaijani literature is he, but also his
lyric character and poetical organization of the
speech and the poetics of his works are innovative.
As M.L. Mihaylov stated, “in fiction form constantly
depends on content, there can be nothing arbitrary in
it” [4, ¢.253]. The peak of Guseyn Djavid’s creative
activity began in very troublous, hard times: the
years of World War I, revolution, formation, short
existence and fall of Azerbaijani Democratic
Republic, establishment of the Soviet power in
Azerbaijan, the years of post-revolution collapse,
new economic policy, collectivization, etc.

The eminent master of his words, Guseyn
Djavid, who developed and enriched the best
traditions of centuries-old Azerbaijani literature with
his creative works, wise philosophical poetry, unique
works of dramaturgy made his great contribution to
the national idea’s thriving in Azerbaijan. As Heydar
Aliyev, the prominent statesman of Azerbaijan,
national leader stated: G. Djavid rendered his
priceless service to Azerbaijani literature, culture in
the XX century. He is one of the greatest
personalities who raised Azerbaijani people, their
culture, literature and science high. His books are the
national property of Azerbaijani people. They are a
textbook for modern and the following generations.
By means of all his creative works and activity G.
Djavid had been raising the culture of the people of
Azerbaijan, had been striving for their freedom and
independence. All of his works had been calling
Azerbaijani people to the national liberty,
sovereignty. He always lived freely, he was true to
his people, loved them immensely, and was a man
who served his people excessively [5].

Djavid’s dramaturgy is one of the top events not
only in Azerbaijani literature. The great humanist,
like the best representatives of romanticism in world
literature, put global, eternal, problems common to
all humankind, the problems, which in 1910-1930s
got new comprehension and interpretation.
Ecumenical passion on the background of
ecumenical cataclysms lay his plays actual sounding
in reality. This makes his romanticism close to
reality. T. Efendiyev stated quite fairly, that Guseyn
Djavid’s dramaturgy, with his romantic ideals, was
always closely connected with life, and it put the
epoch’s problems [6, p 61]. It should be added that
raising the problems put by the epoch, Djavid
touched upon mainly those of them, which being
common to all mankind, are always actual. As such
common to all humankind theme and an actual
problem are exposed in an appropriate form, this
dramaturgy becomes extraordinary and significant.
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Let’s compare the women characters of F. S.
Fitzgerald’s novel “The Great Gatsby” (Daisy) and
G. Djavid’s play “Sheyda”(Rose).

Daisy Buchanan opens the gallery of women
characters, she is a young “empty” girl, brought up in
luxury, without any problems and troubles,
surrounded by rich admirers, «gleaming like silver,
safe and proud above the hot struggles of the poor»
[7, p.229]. Perhaps, she would not pay attention to a
handsome officer Gatshy, having known about his
poverty. She could not wait for her sweetheart for a
long time, and, as the author noticed, she needed
«some force — of love, of money, of unquestionable
practicality» [7, p.232] — which would be nearby.
Nobody considered her feelings. Therefore, when
Tom Buchanan offered her his hand, she accepted it.
His wealth and social status flattered her vanity.

Having met Gatsby once again and being aware
of the extent of his wealth, Daisy began to feel
sympathy to this person. As it seemed, she was ready
to respond his engrossing love and leave her
husband, but she was led only by prudence and
pragmatism, not the great feeling. They can hardly
call the change of her decisions infirmity. The
confidence, sounding in Tom’s voice when he spoke
about the frailness of Gatsby’s status and richness,
made an impact on Daisy. She betrayed Gatsby and
left him in difficult situation, without any address.
Daisy’s angelic appearance, as well as her voice full
of feeling, is deceptive, in fact she is as indifferent to
other people’s fates as her husband, Tom. As far as
the plot of the novel develops, Daisy has become
circumstantially guilty of three people’s death,
though it does not disturb her luxurious way of life.
Here we should pay tribute to the author’s skill,
because despite Daisy’s behavior, many readers
sympathize with her, considering her as a positive
and naive character. However, Daisy is not naive at
all, her limitless egoism makes the woman thrifty and
unprincipled. Why does Daisy make such an
impression upon readers? The answer is that there is
logic in every doing and thought of the figure, so
skillfully the author reveals the essence of her
motivation. Daisy was brought up in splendor, she
got used to such a standard of living, the woman was
surrounded by people with a particular way of
thinking and absorbed everything surrounding her,
and thought the same way as those who were around
her. Therefore, it is difficult to blame her for being
spoilt or having no feelings characteristic of other
social layer’s representatives, as she simply does not
know another life. The readers can even feel pity for
this woman. Daisy can be pitied for being unhappy,
but she has to accept it in order to keep the usual
style of life. One can feel pity being aware of that
this character lives pressing her individuality. Putting
on the mask of naivety and ignorance, she uses
everybody, gaining everything she wants, moreover,
she brings her daughter up in the same way: “I hope

she’ll be a fool — that’s the best thing a girl can be
in this world, a beautiful little fool.” [7, ¢.37]. Finally
it can be a pity for the spiritual poverty of the people
who believe that money talks. This feeling of
permissiveness completely covered them, and they
became inhuman. These people are not able to think
about anything and anybody else, except themselves,
having lost their spirituality. One cannot but admire
the author, who managed to make others feel pity for
the character having no sense of pity for anybody or
anything.

Fitzgerald emphasizes that Daisy deserves her
husband. He reveals the real personality of her type
by means of his masterly fictional method,
describing all the nuances of her voice. The author
puts the meaning of the voice exactly into Gatsby’s
mouth, as well as into Daisy’s temper: in this
wonderful, mesmerizing voice, which attracted
people with its melodic change and feverish warmth,
which sounded like an immortal song for Gatsby, one
could hear the clank of money — «that was the
inexhaustible charm that rose and fell in it, the jingle
of it, the cymbals' song of it» [7, p.190].

The main things in her life are wealth, money,
which redeemed Daisy from the punishment for
Myrtle Wilson’s murder. She is not interested in the
fate of Gatsby, for whose sake she had almost left her
husband. She is a typical representative of her class;
personal prosperity is above all for her.

Another woman character is Rose, who
resembles to Daisy in her interests and desires; she is
ready for everything for the sake of it. She was born
in an artist’s family, which could be considered as an
opulent one. First, the girl fell in love with one of the
editors, Sheyda, who worked with her father, Max
Muller. Nevertheless, this love suddenly dies out
with appearing of a new figure, who had recently
come from Europe, and whose name was Ashraf, the
son of printing house’s director. Having met him for
the first time, Rose’s facial expression changed, and
the sweetheart noticed it. Soon Medjid Efendi fires
Sheyda because of his composition. Together with
the job, he missed his beloved, who, having betrayed
him, chose the more prosperous gallant. She
responded Ashraf’s question: “You still love Sheyda,
don’t you?” with the smile of surprise: “Love? Oh,
no! | only commiserate with him the way one
commiserates with a lack all” [8, p 249]. Perhaps,
that is why the author chose such a fate for the
woman character: she died, trying to save her
“sweetie” Ashraf. As to Sheyda, he said that Rose
was the sense of his life, that he lived for the love’s
sake, solaced himself with the feelings to this cruel
belle. Rose perished Sheyda by her betrayal, and
after her death, he goes mad and as a result, he dies.

Conclusion
Taking into consideration the fact that writers
are profound psychologists of human souls, and that

Philadelphia, USA

23

¥ THOMSON REUTERS

Indexed in Thomson Reuters



| ISRA (India)

Impact Factor: | g¢ (Australia)

L JIF

| = 1.344 |
| ISI (Dubai, UAE) = 0.829 |
=0.564 |
= 1.500 |

SJIF (Morocco) = 2.031

| SIS (USA) =0.912 | ICV (Poland)  =6.630
. PHHII (Russia) = 0.156 | PIF (India) =1.940
| ESJI (K2) =4.102 =4.260

| 1BI (India)

authors’ personalities are various and original,
studying their works leads to new vision of their
works. It is evident that both of the works are beyond
one’s initial compass, as just one of sad stories about
lost illusions. The tragedy of the two authors’ epochs
and special, sick beauty are expressed in them.
However, on the background of this period both F. S.
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INTRODUCTION

An important place in the mechanics of
conjugate fields is occupied by the study of the
motion of a continuous medium with allowance for
electromagnetic effects. One of the main directions
of development of modern solid mechanics is a
development of the theory of conjugate fields and, in
particular, the theory of the electromagnetic
interaction with deformable medium [6, 7, 16, 17,
20]. The electromagnetoelasticity coupled problems
of anisotropic plates and shells having anisotropic
conductivity are of scientific interest in terms of both
theory and applications. The matter is that in the case
of thin anisotropic bodies having anisotropic
conductivity it is possible to solve optimal problems
of magnetoelasticity by the variation of all physical-
mechanical material parameters of body.

Most of the known works on the deformation of
elastic conducting bodies are performed for a
linearized system of equations. However, the
solution of a number of applied problems, to which
the nonstationary problems of determining the
stressed state of flexible current-carrying anisotropic
shells should be attributed, requires a more complete
study of mechanical processes, including the wave
fields accompanying the magnetoelastic interaction,

Doi: éos¥ef https:/dx.doi.org/10.15863/TAS.2018.09.65.5

on the basis of the nonlinear model of
magnetoelasticity and represent an actual scientific
problem. Problems interaction between electro-
magnetic field and deformed bodies are frequent in
advanced technology.

PROBLEM FORMULATION

Assuming that an external magnetic field acts
on the body, the magnetoelasticity equations in the
Lagrangian variables in the region occupied by the
body (internal problem) can be represented in the
form [1-3, 5]:

rotE=—B. rotH=J+3
ot

divB =0, divD =0; (1)

)

00 -z .
—=p(f+f")+divé
P : p( ) o

where E —electric field strength; ﬁ—magnetic
field strength; E—magnetic induction; D —
electrical induction; jcm — a density of foreign

current, f — a volume mechanical force, f" —a

—

Lorentz volume force, J — a density of current,
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p— is the density of the material; U — rate of the surface coordinate. Choosing a coordinate (
deformation; & — an internal stress tensor. coordinate normal to the surface of revolution, we
For the case of quadratic nonlinearity refer to the shell of the spatial coordinate system of

considered in [2, 3, 5], we assume that deformations
and shifts are small in comparison with the angles of
rotation of the element, and the angles themselves are
substantially less than unity. Elastic properties of the
shell are considered orthotropic, which main
directions of elasticity coincide with the directions of
the corresponding coordinate lines. Material obeys
the generalized Hooke's law and has a finite
conductivity. Electromagnetic properties of the
material of the current-carrying shell are
characterized by tensors of electrical conductivity

0,;, Mmagnetic permeability ., and dielectric

permittivity &, , (i, j =1,2,3). At the same time due to

the crystallophysics for the considered class of
conducting media with rhombic crystal structure it

was considered that the tensors o, ;, 14 ;. &;; take a
diagonal form [4, 11, 19].
System of equations must be closed

magnetoelasticity relations linking the vectors of the
electromagnetic field and induction, as well as Ohm's
law defining the conduction current density in a
movable medium. If the body is linear with respect to
the anisotropic magnetic and electrical properties, the
constitutive equations for the electromagnetic field
characteristics and kinematic equations for the
electrical conductivity, as well as expressions for the
Lorentz forces, taking into account the external

current J, into the Lagrangian variables are written

respectively as:
B=u,H, D=¢,E, ©)

J=0,TFF [Jm+E+ux|§], @)
pfr :F’lF’l[jl,mxI§+0'ij(E+D>< é)x é] (5)
Here oy, &, i;; are the tensors of electrical

conductivity, dielectric and magnetic permittivities
of linear current-carrying anisotropic  body
(i,j=12,3) respectively.  For homogeneous
anisotropic media, they are symmetric second-rank
tensors. Thus, equations (1) and (2) together with
(3)-(5) are a closed system of nonlinear equations of
magnetoelasticity for anisotropic current-carrying
bodies with anisotropic electrical conductivity,
magnetic and dielectric permittivities in the
Lagrangian formulation.

Coordinate surface in the unstrained state we
assign to the curvilinear orthogonal coordinate
system S and @, where S— length of the arc
forming (meridian) is measured from a fixed point,
0 - central angle in a parallel circle measured from
the selected plane. The coordinate lines s = const
and @ =const lines are the principal curvatures of

coordinatess,d, . Assume that the surface of the

conical shell known magnetic induction, and the
surface mechanical strength. Upon receipt of the
resolution of the system in the normal form of
Cauchy choose as basic functions
u,w,6,Ng,Qs, Mg, B, E,.

By selecting these functions in the future, you
can choose different combinations of fixing cone.
We assume that all the components of the excited
electromagnetic field and displacement field
belonging to magneto-elasticity problem equation
does not depend on the coordinates &, and also
believe that the elastic characteristics and
electromagneto-mechanical shell material does not
vary along the parallels.

After some transformations [11], we obtain a
complete system of nonlinear differential equations
in the form magnetoelasticity Cauchy, which
describes the stress-strain state of the current-
carrying orthotropic conical shell with an unsteady
mechanical and magnetic fields:

ou _1- vvgN _YeCOSQ | _
as e.h r
_vpsing 1 . 8W . -
r 2% s o7
o6y 12(1A—v,v,)
= 3 MS —_—
os e.h
c
Ve OS¢QS;
r
ONg ZCOS(p((Vse—Q—lJNsﬂL
0s r €
e h(COS(p sm(pwjj_
r r
~P,+hJ,;B, -0, h|E,B, +

052 (B +B;)- 2182 |+ p h
ot o
Qs _ cosgoQS iy eg sm(pN
0s r > e, 6)
reh sm<p(c05¢u+smg)wj_P{ ~
r r r
~0.5hJ,c; (B +Bs )-o,h |-05 E, (B: +B; )-

oW . _\
~0.25 a—(B +B;f -
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10w/, __ ou .o force consider the speed of shell deformation, an
_EK(BS —Bs )2 +0.5 ot B;(Bs +Bs )+ external magnetic field, the size and intensity of the
) conduction current relatively to the external magnetic
+£ 00; B (B* 4 B’)]+pha—w' field. Accounting for nonlinearity in the equations of
120t <~ ° ot?’ motion causes nonlinearity in the ponderomotive
oM cosg e force. The boundary conditions for the functions
—S ="r Mvs ¢ —1JM s+ characterizing the mechanical part of the problem are
s r & as in the usual theory of shells. The boundary
e,h? cose conditions for electromagnetic functions can be
t o Os |+ Qs +Nsbs — specified taking into account the electric field or a
, combination of electrical and magnetic fields. The

_sing (Vs e—eMS N e,n° cose 0, Jé’s N initial conditions are given in the classical form.

r €s 12 r
h? 0%, METHODOLOGY OF THE SOLUTION

+—— The method for solving the nonlinear problem
12 ot of the magnetoelasticity of shells is based on the
oB, E 40 58W(B+ B’) ou B consistent use of the Newmark scheme, the
o5 GeH|Fo T U Bs +Bs )7 B+ quasilinearization method, and the discrete
P orthogonalization method [3, 8-15, 18]. To separate
+ Bs —Bs ; the variables from the time coordinate, we apply the
h implicit Newmark scheme, with which the nonlinear
OE, OB, cosge boundary value problem reduces to a sequence of
os == ot r Eo- nonlinear one-dimensional boundary value problems
at each time step. The next step in solving the
Here N,, N, —  meridional  and sequence of nonlinear boundary value problems of
circumferential forces; S —shear; Q,, —shear force; magrjgtoela_stic_ity is based on the a_pplication o_f the
quasilinearization method, with which the nonlinear
I\/IS, I\/Ig - bending moments; u, w— boundary value problem reduces to a sequence of

displacement and deflection; @, —the rotation angle
of the P, P, —

components; Ee— mechanical load components; Bg

normal; mechanical load

— the normal component of the magnetic induction;
B, B -

induction on the surface of the shell; J

known components of the magnetic

Ocm ™~
component of the electric current density from an
external source; €, ,€,— elastic modules in the

directions s,0- respectively, Vg,V,— Poisson's

ratio, which characterize the tensile transverse
compression in the direction of the coordinate axes;
u— permeability, @— the angular frequency;

o, ,0,,0, — the main components of the tensor

conductivity.

Obtained coupled allowing system of nonlinear
differential equations of order eight (6) describes the
stress-strain  state of flexible current-carrying
orthotropic  conical shells of rotation having
orthotropic electrical conductivity, magnetic and
electrical permittivity. Solving of magnetoelasticity
boundary values problems associated with the
essential computational difficulties.

This is because the resolution of the system of
equations (6) is a system of differential equations of
hyperbolic-parabolic type of eighth-order with
variable coefficients. Components of the Lorentz

linear boundary value problems. Then each of the
linear boundary value problems of the sequence on
the corresponding time interval is solved numerically
with the help of the stable method of discrete
orthogonalization.

THE DISCUSSION OF THE RESULTS

A study of the stress-strain state of flexible
orthotropic conical shell of boroaluminum of
constant thickness h =5-10"* m, under mechanical

stress P, =5-10°sinewt N/m? was performed. The

shell is in an external magnetic field By, =0.17
and is applied by the external electrical current of
Jyer =—5-10"sinwt 4/m?, density. The shell has

a finite orthotropic conductivity o (o, 0,,0;).

Note that in this case the anisotropy of specific
electrical resistivity is 7, /n, = 2.27.

We assume that by the electric current in the
disturbed state is evenly distributed on the shell, the
external current density does not depend on the
coordinates. In this case, the combined effect on the
shell loading, the ponderomotive force consisting of
Lorentz forces and mechanical.

The boundary conditions are
s=s, =0:u=0,Q; =-200, Mg =0, B, =03sinwtT;

s=s, =04m: w=0, 6 =0, BJ:O.
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The initial conditions are
N(s.t)]_, =0, uls,t)]_, =0, wis,t)| =0
The parameters of the shell and the material are:
s,=0,sy =0,4m, h=5-10"*m, r,=0.4m
r=r, +scose;, , w=31416sec”, p=r/15
p=2300kg/m®, B =B, =0.5T.,,
1=1.256-10°H/m, J,.,=-5-10°"sin o t A/m?,
0, =0.454-10°(Qxm)*, o, = 0.454-10°(Qxm) ™,
0, =0.200-10%Qxm)*, v =0.262,v, =0.320,
P, =5-10°sin @t N/m?, By, =0.1T
g, =22.9-10°N/m?, e, =10.7-10° N /m?
The solution is found in the time interval
7=0+10?sec for the integration time step is

chosen to be At=1-102sec. Maximum values

obtained at time step t =5-107° sec.
It was investigated the stress-strain states of

flexible shells in nonlinear formulation based on
comparison of the solutions obtained for the current-
carrying orthotropic cone of beryllium and current-
carrying isotropic cone of aluminum, as well as for
the isotropic cone of aluminum in the absence of a
magnetic field and the external current.

In Fig. 1 shows the deflection distribution

according to "s" at t =5-107° sec. The results of the
calculations are given for the variants: 1 - a current-
carrying isotropic cone made of aluminum; 2 is an
isotropic cone made of aluminum in the absence of a
magnetic field and an external current; 3 - current-
carrying orthotropic cone of beryllium. In all three
cases the distribution of the deflection is nonlinear (
1<w/h, < 5) and its maximum values occur in the

left contour of the shell. Thus, in the case of
beryllium orthotropic cone and the cone of isotropic
alumina, considering the maximum value of the
magnetic field deflection differs by about two times.

2,50E-03 WM | |

2,00E-03 —
1,50E-03 \ L
1,00E-03 \\\ —
5,00E-04 \,\\\

0,00E+00 N T R e e SIS M
500604+ % 8 4 6 1 ) 1w

Figure 1 - Distribution deflection w(s) at t =5-10"sec for all variants.

It was revealed that in the case of the isotropic
cone without influence of the magnetic and electric
fields the deflection increases significantly (
w/h, =4). This is because in the absence of an
electric field acting on the shell the tensile strength of
the tangential component of the magnetic induction (
B.;) and the tangential component of the Lorentz

force ( pF") is equals to zero. In this case the shell

becomes more ductile, i.e. flexible with respect to the
deflectio n. The absence of a magnetic field (
B, = 0) also leads to an increase in deflection.

Figures 2 and 3 show the distributions of the
maximum stresses 05,(S)+T,(s) and meridional

bending moment M along the meridian of the

shell at the time point t=5-10"sec for all
variants: 1 - the current-carrying orthotropic cone of
beryllium; 2 - current-carrying isotropic cone made
of aluminum; 3 is an isotropic cone made of
aluminum in the absence of a magnetic field and an
external current.

+ + 2
05+ T, N/m

Philadelphia, USA

¥ THOMSON REUTERS

Indexed in Thomson Reuters




| ISRA (India) = 1.344 | SIS (USA) =0.912 | ICV (Poland)  =6.630
.| ISl (Dubai, UAE) = 0.829 | PMHII (Russia) = 0.156 | PIF (India) =1.940
Impact Factor: | ¢ (australia) = 0564 | ESJI (KZ) ~ =4102 | 1BI (India) = 4.260
L JIF =1.500 | SJIF (Morocco) = 5.667 |
1,50E+07
1,00E+07 —
5,00E+06 e ,,z'/.- D
- —t - - 1N — T \\ S,M
0,00E+00 7 —= AN ’
-5,00E+06 4= - 7 . $ H 1
-1,00E+07 N \\. /,}/ E—
-1,50E+07 +\—1—* e,
-2,00E+07 \\ /A
-2,50E+07 \ 3
-3,00E+07 '

Figure 2 - Distributions of the maximum stresses o, +T,, att=5-10"sec forall variants.
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Figure 3 - Distribution meridional bending moment M (s) at t =5-10°sec for all variants
for all variants.

Note that when solving the problem, the stress
of the conical shell was considered as the sum of
Maxwell's mechanical stresses and stresses, i.e. the
total stress state was taken into account. It can be
seen from these curves that the distribution of the
change in stresses and bending moment differs
guantitatively and qualitatively. A phase-independent
distribution of stresses and bending moment is
observed on a segment 0.08 m <s <0.4 m. Their
maximum values arise near the left-hand section of
the shell ats = 0.04m. In this case, in the presence
of a magnetic field and an external current and their
absence, the values of stresses and bending moment
in differ by 1.5 times. The obtained results show the
influence of orthotropic electrical conductivity,
external electric current and external magnetic field
on the stress-strain state of the shell, and the
inclusion of geometric nonlinearity makes it possible
to substantially clarify the deformation picture.

CONCLUSION

The nonlinear problem of magnetoelasticity is
considered in the axisymmetric statement for conical
shells. The resolving system of nonlinear differential

equations is obtained, which describes the stress-
strain state of the flexible orthotropic conical shell in
mechanical and magnetic fields. The numerical
example is given. The stress-strain state of flexible
shells in nonlinear formulation based on comparison
of the solutions obtained for the current-carrying
orthotropic cone of beryllium and current-carrying
isotropic cone of aluminum, as well as for the
isotropic cone of aluminum in the absence of a
magnetic field and the external current was
investigated. In all three cases the distribution of the
non-linear deflection and its maximum values occur
in the left contour of the shell. At the same time in
the case of beryllium orthotropic cone and the
isotropic cone of aluminum, considering the
magnetic field maximum values of deflection differ
by about two times. It was revealed that in the case
of the isotropic cone without influence of the
magnetic and electric fields, the deflection increases
significantly. This is because in the absence of an
electric field acting on the shell, the tensile strength
of the tangential component of the magnetic
induction, and the tangential component of the
Lorentz force equals to zero.
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1. INTRODUCTION

Islamic banks in running their financial
businesses require sufficient sources of funds. One
source of funds owned by Islamic banks is funds
originating from the community or what is called
Third Party Funds (TPF). Most of the operational
activities of Islamic banks, especially in channeling
financing, depend on the amount of deposits that are
able to be collected by Islamic banks [1, p. 97]. If the
DPK funds collected by Islamic banks are increasing,
the Islamic banks have a great opportunity to increase
the amount of financing disbursed to the public. Like
banks in general, collection of deposits by Islamic
banks is also done by offering demand deposits,
savings and deposit. The difference lies in the
principle used which is not based on interest (usury),
but using the principle of wadiah (deposit) and the
mudharabah (investment) principle. Based on these
contracts or principles, collection products and Islamic
banks consist of wadiah demand deposits,
mudharabah savings deposits and mudharabah
deposits. Among the Islamic banks' DPK products,
mudharabah deposits are fund raising products that
provide the largest proportion of total Islamic bank
deposits. Mudharabah deposits are unrestricted third

Doi: &os¥eS https://dx.doi.org/10.15863/TAS.2018.09.65.6

party investment products in Islamic banks whose
withdrawals can only be made at a certain time with a
business division according to the ratio agreed upon at
the beginning of the account opening [2, p. 595] and
[3, p. 97].

Based on data reported in Islamic banking
statistics in 2012-2016 have informed that the amount
of mudharabah deposits collected by Islamic banks
increased by Rp. 44.07 trillion to Rp. 135.6 trillion. In
the span of five years, the number of mudhrabah
deposits has grown by 207.48 percent. In addition, as
seen from the proportion to the total TPF, the
proportion of mudharabah deposits during the period
2012-2016 also increased from 57.9 percent to 62.3
percent (Republika.co.id). Islamic banking is growing
faster in Indonesia. This growth was due to Indonesia
being a country with citizens whose majority
embraced Islam. Now you will be able to easily find
Islamic bank offices and automatic teller machines are
everywhere. But, in fact there are many more people
who do not have enough knowledge about financial
products owned by Islamic banks or providers of
sharia products such as deposits, and the difference
between Islamic deposits and ordinary time deposits.
Ordinary people are often confused with financial
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products with the addition of sharia brands and
common products. Even though deposits have three
advantages, the first profit goes hand in hand with
risk, both the portion of the ratio or profit sharing, and
the third is guaranteed to be profitable.

Whereas Indonesia itself is a country with a
majority of Islamic population, thus indirectly the
State of Indonesia has enormous potential to develop
and strengthen Islamic banking [4, p. 31]. Apart from
that, if observed from the large Muslim population in
Indonesia, of course Indonesia needs sharia banking
more as a choice of savings, savings and deposits that
are free from interest [5, p. 1].

Islamic banking can be utilized to strengthen the
competitiveness of a nation to take advantage of
Islamic banking, it has been tested when the economic
crisis hit Indonesia in 1998 and 2008. At that time,
Islamic banking remained healthy despite the crisis,
but Islamic banks still need revitalization to face the
free market.

Financial performance is able to know the level
of bank health. It is because financial performance can
show the quality of banks through calculating
financial ratios. In calculating financial ratios can be
done by analyzing the annual financial statements of
sharia commercial banks in Indonesia which have
been published through the websites of each bank.
The rate of profit sharing is the presentation of profit
sharing for mudharabah deposits. The use of profit
sharing is intended to avoid fluctuations in nominal
profit sharing which are affected by changes in the
balance of mudharabah deposits [6, p. 30] and [7, p.
126]. With an increase in bank revenues, the level of
profit sharing received by customers also increases.
Indicators of measuring financial performance are
return on assets used to measure the effectiveness of a
company in generating profits by utilizing assets
owned [8, p. 190].

Return on assets (ROA) is a ratio that shows
results (return) on the amount of assets used in a
company [9, p. 466]. Moderating variables are types
of variables that strengthen or weaken the direct
relationship between the independent variable and the
dependent variable. Moderating variables are also
often referred to as the second independent variable
and are often used in linear regression analysis [10, p.
693].

The decline in interest rates forced banks to cut
lending rates, including Islamic banking. A number of
sharia bankers who are contacted by cash plan to cut
the financing yield in the second semester. This
decline is in line with the decline in the cost of funds
of the sharia industry. For example, BRI Syariah. BRI
Syariah Indri Corporate Secretary Tri Handayani
projected that financing returns could decrease by 35
basis points (bps) until the end of the year. "This is in
line with the recent BI decline some time ago. Until
mid-June 2016 recorded BRI Sharia financing yields
had shrunk by 184 bps from the beginning of the year.

The decline in financing yields was triggered by a cut
in deposit yields of 237 bps since the beginning of the
year. Sharia hopes that the decline in financing yields
can boost financing growth to 19% throughout 2016.
Until May 2016, BRI Syariah's financing growth was
11.49% compared to last year, and cutting financing
yields are also expected to reduce the non performing
financing ratio (NPF) the peg is not more than 3% at
the end of the year.

BNI Sharia has the same plan. The projection of
a subsidiary of Bank Negara Indonesia (BNI), the
amount of reduction in yields on financing will be the
same as a decrease in the Bl rate or cut 25 bps. Main
Director of BNI sharia said, the return on financing
BNI Syariah has decreased by 50 bps-100 bps on
January period until the end of May 2016. "However,
it is estimated that until the end of the year it has not
reached a single digit," Imam said to the cash. Based
on data from the Financial Services Authority (OJK),
the return on financing the profit sharing scheme
dropped 27 bps to 11.82%. While deposit yields from
Mudharabah dropped 99 bps to around 6.53%.

Research on return on assets to the profit sharing
rate of mudharabah deposits shows different results
for each researcher, according to research from [11, p.
19] and [3, p. 99] both researchers stated that return on
assets equally had a positive effect on the level of
profit sharing of mudharabah deposits while the
research from [9, p. 470] shows that yield on assets
has a negative effect on the profit sharing rate of
mudharabah deposits.

Research on operational income operating costs
(OCOI) on the profit sharing rate of mudharabah
deposits shows different results for each researcher,
according to research from [11, p. 19] the researcher
states that operating costs of operating income do not
affect the profit sharing rate of mudharabah deposits.
While the research from [9, p. 469] shows operational
costs of operating income have a positive effect on the
rate of profit sharing of mudharabah deposits.

Research on capital adequacy ratio (CAR) on
profit sharing rates of mudharabah deposits shows
different results for each researcher, according to
research from [12, p. 10] the researcher stated that the
capital adequacy ratio has a positive effect on the
profit sharing rate of mudharabah deposits. While
research from [3, p. 99] shows that capital adequacy
ratio does not affect the profit sharing rate of
mudharabah deposits. Research on non-performing
financing (NPF) on profit sharing rates of mudharabah
deposits shows different results for each researcher,
according to research from [13, p. 8] the researcher
stated that non-performing financing has a positive
effect on the profit sharing rate of mudharabah
deposits. Previous research by [3, p. 98] has shown
that non-performing financing has no effect on the
level of profit sharing of mudharabah deposits.

Research on financing deposit ratio (FDR) on
profit sharing rates of mudharabah deposits shows
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different results for each researcher, [3, p. 97] has
stated that the financing deposit ratio has a positive
effect on the level profit sharing of mudharabah
deposits. While the research from [12, p. 10] shows
that the deposit of rati deposit does not affect the
profit sharing rate of mudharabah deposits. This study
aims to determine whether there is influence of OCOI,
CAR, NPF, FDR and Inflation on the profit sharing
rate of mudharabah deposits with ROA as a
moderating variable.

2. LITERATURE REVIEW

According to [12, p. 4], OCOlI is often called the
efficiency ratio used to measure the ability of bank
management to control operational costs against
operating income. The more efficient operational costs
of operating income (OCOI) means the more efficient
operational costs incurred by the bank concerned, and
any increase in operating income will result in a
decrease in profit before tax which in turn will reduce
the profit or profitability (ROA) of the bank
concerned. Operational income operating costs
(OCOI) are calculated by the following formula:

0COl = Operating Cost % 100%

Operating Incomel

Capital adequacy ratio. According to [3, p. 98]
capital adequacy ratio (CAR) shows the ability of
banks to provide funds for business development
needs and accommodate the risk of loss of funds
caused by bank operations. Capital adequacy ratio is
calculated by the following formula:

Capital x 100 %)
AR= ———M
¢ Risk Weighted Asset

Non-Performing  Financing (NPF) is a
phenomenon that often occurs in the world of Islamic
banking, because one of the main activities of Islamic
banking comes from financing distribution. If
problematic financing exceeds the limit, it will be a
serious problem that will disrupt the profitability of
Islamic banks leading to cessation of operations,
especially in Islamic banks that have small assets. If
problematic financing increases, the risk of a decrease
in profitability increases. If profitability decreases,
then the ability of banks to expand financing is
reduced and the rate of financing becomes decrease.
The risk of financing received by a bank is one of the
bank's business risks, which results from the non-
repayment of loans or investments that are being made
by the bank [3, p. 98].

Total Non Performing Finance

NPF =

X 100%

Total Financing

The financial deposit ratio (FDR) ratio of
financing to third party funds is a comparison between
financing provided by Islamic banks with third party

funds. Financial deposit ratio (FDR) can also be used
to assess a bank's strategy. Conservative management
usually tends to have a low ratified FDR otherwise if
the FDR exceeds the tolerance limit it can be said that
the management of the bank concerned is very
expensive or aggressive.

Non-performing financing Deposit Ratio (FDR)
is calculated by the formula:

FDR = Total Financing
Total Total Third Party Funds

The profit sharing rate of mudharabah deposits is
profit sharing which uses the profit sharing ratio
which is usually used in Islamic banks on funding
products or deposits of Islamic banks. Savings and
Deposits that only produce deposits with investment
schemes (mudhrabah) that get return for profit
sharing. Indicator of profit sharing level of
mudharabah deposits has received by customers
against mudhrabah deposit volume. The use of the
profit sharing rate has been intended to avoid
fluctuations in nominal profit sharing that are affected
by changes in mudharabah deposit balances.

The profit sharing rate of mudharabah deposits is
calculated by the formula:

profit sharing of syirkah funds

X 1009
syirkah funds 00%

According to [9, p. 469] return on assets is a
comparison between net income and average assets.
Return on assets is a profitability ratio, this ratio
measures a company's ability to generate profits at
certain levels of sales, assets and share capital. As a
moderating variable according to [12, p. 6], return on
assets is one of the profitability ratios that measures
the effectiveness of a company in generating profits
by utilizing the company's total assets, because the
return that the company has is greater. Return on
assets (ROA) with the formula:

Earning before income tax
Total Asset

ROA =

X 100%

3. RESEARCH METHODS

The population in this study is a sharia
commercial bank in Indonesia with an observation
period of 2012-2016. Sampling using saturated sample
method. The data used in this research is secondary
data. The data used is the 2012-2016 annual financial
statements obtained from the website of each Islamic
commercial bank in Indonesia, the financial service
authority (OJK) and the Bank Indonesia (BI) website
which is the research sample and also retrieves data
from IDX. The researcher then uses documentation
methods such as the selection of data from various
sources before the data is processed. The data analysis
technique used in this study has the following stages:

a. Descriptive statistics
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Descriptive statistics provide an overview or
description of a data which is seen from the mean and
standard deviation. [14, p. 74]. However, the research
will only use the mean, standard deviation, maximum
and minimum.

b. Classic assumption test

Normality test aims to test whether the regression
model, residual variables are normally distributed. The
multicollinearity Test aims to test whether a good
regression model should not have a correlation
between independent variables. If the tolerance value
is close to 1 and the VIF value is below 10, then there
is no multicollinearity problem. Whereas if the
tolerance value is close to 1 and the VIF value is
above 10, then there is a multicollinearity problem.
Autocorrelation Test aims to test whether in the linear
regression model there is a correlation between the
interfering errors in period t with the confounding
error in the period t - 1 (before). Heteroscedasticity
test aims to test whether the regression model occurs
in residual variance inequality, one observation to
another observation.

c. Moderated Regression Analysis (MRA)

This test aims to determine whether return on
assets as a moderating variable can strengthen or
weaken the relationship of independent variables to
the rate of profit sharing of deposits as the dependent
variable. This model uses the interaction test model,
where the interaction method model is as follows:

Yi= o+ BLIX1 + B2X2 + B3X3 + B4X4 + 5X5

Yi=zo+plX1+p6Z+e

Yi=a+B1X1+ B6Z +p7X1Z +e

Yi=a+p2X2+p6Z+e

Yi=o+ p2X2 + B6Z + 8X2Z + e

Yi=a+p3X3+p6Z+e

Yi=o+ B3X3+ B6Z + PIX3Z +e

Yi=a+p4X4+p6Z+e

Yi=o+ p4X4 + B6Z + 1OX4AZ + e

Yi=o+ B4X4+B6Z+e

Yi=o+ p4X4 + B6Z + BLIXAZ + e

d. Hypothesis Test

The accuracy of the sample regression function in
estimating the actual value can be measured using the
Goodness of fit. Statistically, at least this can be
measured by the statistical value F, the coefficient of
determination, and the statistical value t. The testing
of this hypothesis is carried out to measure the
relationship between independent, dependent and
moderating variables. F test is used to see how the
influence of all the independent variables on the
dependent variable and the moderating variable. The
Determination Coefficient basically measures how far
the model's ability to explain the variation of the
dependent variable. The coefficient of determination
is between zero and one. A small R2 value means that
the ability of independent variables in explaining the
variation of the dependent variable is very limited.
The fundamental weakness in using the coefficient of
determination is the bias towards the number of

independent variables entered into the model. Test
statistic t basically shows how far the effect of the
independent variable, the dependent variable and the
moderating variable. The test is done using
significance level 0.05 (o = 0.05).

4. RESULT AND DISCUSSION

1. Descriptive Test

The minimum profit sharing rate for mudharabah
deposits is 0.04 which is owned by Bank BNI Syariah
in 2012. This value shows that the profit sharing rate
of mudharabah deposits to customers is smaller. So
that the average profit sharing rate given to customers
experiences the smallest value of the total third party
funds for temporary syirkah funds compared to other
Islamic commercial banks. The maximum value is
0.08 which is owned by BJB Syariah Bank in 2015,
where the value shows the profit sharing rate of
mudharabah deposits amounting to 0.08 of the total
third party funds in the form of temporary syirkah
funds. The average profit sharing rate is 0.05 which
indicates an increase in the standard deviation value of
0.01 which is small compared to the mean, meaning
that the distribution of data on the profit sharing rate
of mudhrabah deposits is not too varied.

The minimum operational cost of operating
income is 0.24 owned by Panin Syariah Bank in 2014.
This value indicates that the operating costs of Panin
Syariah Bank are smaller than other Sharia
Commercial Banks. The maximum value is 1.95
which is owned by Bank BCA Syariah in 2013, where
the value shows the level of operating costs operating
income of 1.95. The average operating cost of sharia
commercial bank operating income is 0.18 which
indicates that the average Sharia commercial bank
conducts bank operations at 0.18 with a standard
deviation of 0.34.

The minimum capital adequacy ratio (CAR) is
0.07 which is owned by Bank Mandiri Syariah in
2016. This value indicates that the level of funds or
capital provided to overcome losses is smaller
compared to other Islamic Commercial Banks. The
maximum value is 0.42 owned by Bank BJB sharia in
2015, where the value shows a capital adequacy ratio
of 0.42 of the total capital owned by the bank to
overcome losses. The average capital adequacy ratio is
0.18 which indicates an increase in the standard
deviation value of 0.71, which is small compared to
the mean.

The minimum value of non-performing financing
(NPF) is 0,00082 owned by Bank BCA Syariah in
2014. This value shows that the problematic financing
is very low compared to other Islamic commercial
banks. While the maximum value is 0.42218 which is
owned by Bank Muamalat in 2016, where the value
shows that Muamalat's non-performing financing
Bank has a problematic financing that is quite high in
excess of other Islamic banks. The non-performing
financial average is 0.06249 which shows that the
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average Islamic banks in Indonesia have non-
performing financing from the total financing that has
been carried out with a standard deviation of 0.07549.

The minimum financing deposit ratio (FDR) is
0.23 owned by Bank Mega Syariah in 2013. This
value shows that banks provide funds to debtors that
are less effective in collecting and channeling funds
compared to other Islamic banks. The maximum value
is 12.59 which is owned by Panin Syarih Bank in
2016, where the value shows that Bank Panin
Syariah's financing deposit ratio has the ability to
provide funds for debtors so that the opportunity to
generate profits is greater than other Islamic banks.
The average financing deposit ratio is 2.25 which
shows that the average Islamic bank in Indonesia has

funds collected from third parties with a standard
deviation of 2.18.

The minimum value of return on assets (ROA) is
0,00014 owned by Bank Victoria Syariah in 2013.
This value indicates that banks earn a profit in using
their assets smaller than other sharia banks. The
maximum value is 0.04052 which is owned by Bank
Mega Syariah in 2016, where the value shows that the
return on assets of Mega Syariah Bank has a profit in
using its assets greater than other Islamic banks. The
average return on assets is 0.00841 which shows that
the average of Islamic banks in Indonesia with a
standard deviation is 0.00749.

2. Classic Assumption Test

a. Normality test

Table 1

Normality Test Results

Unstandardized Residual

Asymp. Sig (2-tailed)

Kolmogorov-Smirnov Z

0,134
0,057

Based on Table 1 shows the results of testing
Komogorov-Smirnov with data that is normally
distributed, because the significant level of One
Sample Kolmogorov-Smirnov Test is greater than
0.05

b. Multicolinearity Test

The Multicollinearity Test aims to test whether a
good regression model should not have a correlation
between independent variables. If the independent
variables are correlated, these variables are not
orthogonal. The orthogonal variable is an independent

variable with a correlation value between fellow
independent variables equal to zero. According to [14,
p. 70]. Multicoloniearity is seen from (1) the value of
the tolerance of the opponent (2) variance inflation
factor (VIF). If the tolerance value is close to 1 and
the VIF value is below 10, then there is no
multicollinearity problem. Whereas if the tolerance
value is close to 1 and the VIF value is above 10, then
there is a multicollinearity problem. The result of
multicolinearity testing:

Table 2
Multicollinearity Test Results

Independent Variables Tolerance VIF
OCoOl 0,782 1,278

CAR 0,724 1,381

NPF 0,854 1,171

FDR 0,764 1,310
INFLATION 0,949 1,054

Based on Table 2 shows the results that do not
contain multicollinearity because no tolerance is
smaller than 1. So that shows the results that there is

no multicollarity between independent variables in the
regression model.
c. Autocorrelation Test
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Table 3

Autocorrelation Test Results
Unstansdardized Residual
Y 0,000
Asymp. Sig. (2-tailed) 1,000
Based on Table 3 shows the results of the runs 1,000. This can be stated that there is no
test, where the value is asymp. Sig (2-tailed) of autocorrelation.
d. Heteroscedasticity Test

Table 4

Heteroscedasticity Test Results

Dependent Variable Independent Variables Sig
OCOl 0,933
CAR 0,734
POSF NPF 0,546
FDR 0,722
Inflation 0,768

Based on Table 4 shows the results of testing the
absence of heteroscedasticity in the variables OCOI,
CAR, NPF, FDR, Inflation> 0.05, where the results
are significant above the 0.05 level.

3. MRA Test (Moderated Regression Analysis)

This test aims to determine whether return on
assets as a moderating variable can strengthen or
weaken the relationship of independent variables to
the rate of profit sharing of deposits as the dependent
variable (Ghozali 2016: 211). Based on appendix 12
the following equation is produced:

1. POSF = 0.054 - 0.013 OCOI + 0.066 CAR +
0.002 NPF + 0,000 FDR + ¢

2. POSF = 0.065 - 0.007 OCOI-0.244 ROA + ¢

3. POSF = 0.065 - 0.006 OCOI -1,338 ROA +
1,119 OCOIl * ROA + ¢

4. POSF = 0.052 + 0.050 CAR - 0.312 ROA + ¢

5. POSF = 0.052 + 0.046 CAR-0.417 ROA +
0.611 CAR*ROA +¢

6. POSF = 0.062 0 - 0.009 NPF - 0.338 ROA + e

7. POSF = 0.061-0.011 NPF-0.191 ROA - 3,763
NPF * ROA + e

8. POSF = 0.057 + 0.001 FDR - 0.298 ROA + ¢

9. POSF = 0.060 + 0,000 FDR - 0.530 ROA +
0.186 FDR * ROA + e

10. POSF = 0.060 - 0.003 Inflation - 0.284 ROA
te

11. POSF = 0.061 - 0.002 Inflation - 0.323 ROA
- 0.093 Inflation * ROA + e

These equations show that equations 2 and 3 6 =
- 0.244 and 7 = 1.119. Based on these results it can
be seen 6 # B7 # 0, then return on assets is a quasi
moderation variable to influence the operating costs of

operating

income on the profit sharing rate of

mudharabah deposits. Equations 4 and 5 6 = - 0,312
and B80,611. Based on these results it can be seen that
B6 # P8 # 0, then return on assets is a quasi
moderation variable to influence the capital adequacy
ratio to the profit sharing rate of mudharabah deposits.
Equations 6 and 7 6 = - 0,338 and 9 3,763. Based
on these results it can be seen 6 # B9 # 0, then return
on assets is a quasi moderation variable to influence
non-performing financing against the profit sharing
rate of mudharabah deposits. Equations 8 and 9 p6 = -
0.298 and [100,186. Based on these results it can be
seen that B6 # B10 # 0, then return on assets is a quasi
moderation variable to influence financial deposit
ratio to the profit sharing rate of mudharabah deposits.
Equations 10 and 11 B6 = - 0,284 and (11-0,093.
Based on these results it can be seen that 6 # 11 # 0,
then return on assets is a quasi moderation variable to
influence inflation on the profit sharing rate of

mudharabah deposits.

4. Hypothesis Test
F test is used to see how the influence of all the
independent variables on the dependent variable and
the moderating variable. This test uses sig. Level 0.05

(.= 0.05).

Test Result F

Sum of Squares

F

Sig

0.002

2,872

0,028

Table 5
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F test was 2.872 with a significance level of
0.028 <0.05. The results show that the variables
OCOl, CAR, NPF, FDR and Inflation simultaneously

affect the rate of profit sharing of mudharabah
deposits of sharia commercial banks for the period
2012-2016.

Table 6
R2 Test Results

R Square Adjusted R Square

0,285 0,186

Based on Table 6 has shown that the level of
determination (R?) is 0.186 or 18.6%. This show that
the 18.6% profit sharing rate of mudharabah deposits
can be explained by the variables OCOI, CAR, NPF,

FDR, and Inflation. While the rest (100% - 18.6% =
81.4%) is explained by other variables outside this
research.

Table 7
t-Test Results
B T Sig

Constan 0,054

OCoOl -0,013 -2,447 0,019

CAR 0,066 2,456 0,019

NPF 0,002 0,068 0,946

FDR 0,000 0,540 0,593
Inflation 0,003 1,142 0,261

Discussion

This study aims to determine whether there are
influences of OCOI, CAR, NPF and FDR on the profit
sharing rate of mudharabah deposits with ROA as a
moderating variable.

1. Effect of OCOI on the Profit Sharing Rate of
Mudharabah Deposits

To measure bank efficiency, one of the indicators
used is a comparison between operational costs and
operating income (OCOI). The smaller the OCOI ratio
means the more efficient the operational expenses
incurred by the bank concerned so that the likelihood
of a bank in a problematic condition gets smaller.
Operational efficiency also affects the performance of
the bank, namely to show whether the bank has used
all of its production factors appropriately.
Theoretically, the efficiency of Islamic banking
production in issuing costs in the form of financing
investment is one form of the bank's production

mechanism in order to generate the highest income
from an investment [1, p.100].

The test results of this study indicate that OCOI
influences the profit sharing rate of mudharabah
deposits, because the Sharia commercial bank has
been efficient in managing the operational expenses
incurred by the bank concerned so that the probability
of a bank in troubled conditions is getting smaller and
will not affect the level of profit sharing. So the high
OCOIl will not reduce the profit sharing rate of
mudhrabah deposits. The results of this study support
the research of [12, p. 13] which states that OCOI
affects the profit sharing rate of mudharabah deposits.

2. Effect of CAR on the Profit Sharing Rate of
Mudharabah Deposits

Capital adequacy ratio (CAR) is the ratio of the
bank's performance to measure the capital adequacy of
a bank to support or generate risk, for example the
financing provided. The amount of capital of a bank
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will affect the level of public trust in the performance
of the bank. Increasing public confidence in the bank,
the bank will reduce interest rates and at the same time
the bank does not need to worry about losing
customers because of the high public trust in the bank
[2, p. 600]. The test results of this study indicate that
CAR affects the profit sharing rate of mudharabah
deposits, because Islamic banks have capital adequacy
to bear the risk of bad credit, so that a good bank
performance and will result in the bank's ease in
distributing profit sharing that will give more trust to
the public to invest their funds in a sharia public bank.
So the high CAR will affect the profit sharing rate of
mudharabah deposits. The results of this study support
research from [3, p. 99] which states that CAR affects
the profit sharing rate of mudharabah deposits.

3. Effect of NPF on the Profit Sharing Rate of
Mudharabah Deposits

Non-performing financing (NPF) is a problematic
financing experienced by a bank, problematic
financing will obviously affect the bank's performance
as a financial institution and will have an impact on
the profit that will be obtained by the bank. If non-
performing financing shows a low value, then the
income will increase so that the resulting profit will
increase, but on the contrary if the value of non-
performing financing is high, the income will decrease
so that the profit will also decrease [9, p. 470]. The
test results from this study indicate that the NPF has
no effect on the level of profit sharing of mudharabah
deposits, because the Islamic commercial banks have
been selective in channeling their financing funds. In
addition, the bank already has a good reserve and also
has carried out risk analysis later on the distribution of
financing funds will not affect the level of profit
sharing of mudharabah deposits. So the high non-
performing financing will affect the profit sharing rate
of mudharabah deposits that will be carried out by
Islamic banks. The results of this study support the
research of [9, p. 469] which states that NPF has no
effect on the level of profit sharing of mudharabah
deposits.

4. Effect of FDR on the Profit Sharing Rate of
Mudharabah Deposits

Financing deposit ratio (FDR) is a ratio that
shows the ability of a bank to provide funds to debtors
with capital owned by banks and funds that can be
collected from the public. Financing deposit ratio
shows whether or not banks are effective in
channeling financing, where the direction of the
relationship between fianncing deposit ratio to profit
sharing rate of mudharabah deposits is positive,
because if a bank is able to provide funds and channel
it to customers it will increase the return obtained and
affect the increase in profit sharing Mudharabah
deposits obtained by Islamic banks [9, p. 466]. The
test results from this study indicate that FDR does not

affect the profit sharing rate of mudharabah deposits,
because Islamic commercial banks can manage
margins received from financing well, so that if the
FDR falls the rate of profit sharing does not decrease.
Therefore, the results of this study indicate that FDR
does not affect the level of profit sharing of
mudharabah deposits. So the high FDR will not
reduce the profit sharing rate of mudharabah deposits.

The results of this study do not support the
research of [9, p. 471] which states that FDR affects
the return on assets of Islamic Commercial Banks in
Indonesia which will then be given to customers who
have mudharabah deposits in the form of profit
sharing. But the results of this study support the
research of Nur (2013) which states that FDR has no
effect on the level of profit sharing of mudharabah
deposits.

5. Effect of Inflation on the Profit Sharing Rate
of Mudharabah Deposits. Statistic t test has shown
that inflation has no effect to profit sharing of
mudharabah deposit. Since inflation is fluctuates
factor that can be controlled by Indonesian
government. During research period inflation growth
was stable relatively and economic growth was good.
Customers of Islamic banking in this situation have
enough deposit but respectively they spent to
consume.

6. ROA Moderates the Influence of the
Relationship between OCOI and the Level of Profit
Sharing of Mudharabah Deposits

Return on assets (ROA) is a company's ability to
obtain profits expressed in percentage. Retirement on
assets is chosen as an indicator of bank financial
performance measurement because return on assets is
used to measure the company's effectiveness in
making profits by utilizing assets owned. [12, p. 1-16]
said that to measure bank efficiency, one of the
indicators used is the comparison between operational
costs and operating income (OCOIl). The smaller the
OCOI ratio means the more efficient the operational
expenses incurred by the bank concerned so that the
likelihood of a bank in a problematic condition gets
smaller.

The test results of this study indicate that return
on assets can be as a moderator on the effect of
operating income on operating income on the profit
sharing rate of mudharabah deposits as well as return
on assets can be an independent variable that can
affect the profit sharing rate of mudharabah deposits.
So return on assets (ROA) can strengthen or weaken
the relationship between operating income operating
costs against (OCOI) the profit sharing rate of
mudharabah deposits. The results of this study do not
support the research of [11, p. 19] which states that
OCOI influences ROA. It is because sharia
commercial banks are efficient in managing the
operational expenses incurred by the bank concerned
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so that the possibility of a bank in a problematic
condition gets smaller and will increase the profit of
the bank and make it easier for the bank to make a
profit sharing.

7. ROA Moderates the Effect of the Relationship
between CAR on the Profit Sharing Rate of
Mudharabah Deposits.

Return on assets (ROA) is a company's ability to
obtain profits expressed in percentage. Retirement on
assets is chosen as an indicator of bank financial
performance measurement because return on assets is
used to measure the company's effectiveness in
making profits by utilizing assets owned [13, p. 9].
According to [9, p. 470] the amount of capital of a
bank will affect the level of public confidence in the
bank's performance, then the stronger the bank's
ability to bear the risk of any risky financing or
productive assets. The test results of this study
indicate that return on assets can be as a moderator on
the effect of capital adequacy ratio on the profit
sharing rate of mudharabah deposits as well as return
on assets can be an independent variable that can
affect the profit sharing rate of mudharabah deposits.
So return on assets can strengthen or weaken the
relationship between capital adequacy ratio and the
profit sharing rate of mudharabah deposits. The results
of this study support research from [3, p. 100] which
states that CAR affects the ROA. Because when the
capital owned by the bank is so large, the financing
made by the bank is also so high that it will cause the
bank to get a return that is so high and will also have
an impact on the profit that will be obtained by the
bank.

8. ROA Moderates the Influence of the
Relationship between the NPF and the Profit Sharing
Rate of Mudharabah Deposits.

Return on assets (ROA) is a company's ability to
obtain profits expressed in percentage. Retirement on
assets is chosen as an indicator of bank financial
performance measurement because return on assets is
used to measure the company's effectiveness in
making profits by utilizing assets owned [13, p. 10].
[9, p. 466] stated to measure the ability of banks to
manage non-performing financing that has doubtful,
substandard or stalled quality. If non-performing
financing shows a low value, then the income will
increase so that the resulting profit will increase. The
test results of this study indicate that return on assets
can be as a moderator on the effect of non-performing
financing on the profit sharing rate of mudharabah
deposits as well as return on assets can be an
independent variable that can affect the profit sharing
rate of mudharabah deposits. So return on assets can
strengthen or weaken the relationship between non-
performing financing to the profit sharing rate of
mudharabah deposits.

The results of this study support the research of
[9, p. 470) which states that NPF has no effect on the
level of profit sharing of mudharabah deposits. The
effect of non-performing financing on return on assets
does have an inconsistency in the relationship between
buying and selling financing with return on assets, so
that the condition of greater non-performing financing
in one period does not directly give a decrease in
profit in the same period.

9. ROA Moderates the Influence of the
Relationship between FDR and the Level of Profit
Sharing of Mudharabah Deposits.

Return on assets (ROA) is a company's ability to
obtain profits expressed in percentage. Retirement on
assets is chosen as an indicator of the measurement of
banking financial performance because return on
assets is used to measure the effectiveness of the
company in generating profits by utilizing assets
owned. According to [9, p. 473] stated that the
financing to deposit ratio (FDR) is the ratio of
financing to third party funds which shows how much
the bank is capable of repaying withdrawals made by
depositors by relying on loans that have been provided
as a source of liquidity. The test results of this study
indicate that return on assets can be as a moderator on
the effect of financing to deposit ratio on the profit
sharing rate of mudharabah deposits as well as return
on assets can be an independent variable that can
affect the profit sharing rate of mudharabah deposits.
So return on assets can strengthen or weaken the
relationship between the financing to deposit ratio to
the profit sharing rate of mudharabah deposits.

The results of this study do not support the
research of [2, p. 599] which states that FDR does not
affect the level of profit sharing of mudharabah
deposits. But it supports the research from [9, p. 470]
which states that financing to deposit ratio influences
the return on assets of Islamic Commercial Banks in
Indonesia. Because when the distribution of funds to
the public is high it will get a high return as well and
will have an impact on the profit obtained by the bank,
so that the bank can provide a fairly good profit
sharing [4, p. 35].

10. ROA Moderates the Influence of the
Relationship between inflation and the Level of Profit
Sharing of Mudharabah Deposits. Moderating
regression analysis has also investigated return on
asset strengthens the relationship between inflation
and profit sharing of mudharabah deposits.

5. CONCLUSIONS AND SUGGESTIONS

This study aims to determine the effect of OCOI,
CAR, NPF, FDR and Inflation on the profit sharing
rate of mudharabah deposits with ROA as a
moderating variable with research period were 2012-
2016. The results of the study informed that OCOI,
CAR affects the profit sharing rate of mudharabah
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deposits. NPF, FDR and inflation have no effect on
the level of profit sharing of mudharabah deposits.
ROA in this study can be a moderating variable that
strengthens the relationship of independent variables
with the dependent variable. The results of the
analysis argue that the large development of Islamic
banks in Indonesia needs to increase caution against
bank capital factors and operational costs in order to
increase profit sharing for mudharabah deposits. The
ability of bank to optimize assets owned to generate
net income is believed to be able to strengthen the
ability of Islamic banks to optimize their capital and
financial resources to increase the amount of profit
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Introduction

In the information society, mathematical
education is an important factor in the adaptation of
the individual to the existing realities. Analysis of
global trends in the development of education attests
changes in its content, methods and organizational
forms in connection with the wide use of information
educational technologies. Thus, the development of
these technologies is much faster than the
pedagogical development of their usage in the
educational process.

Thereby, overall comprehensive development
of pupilsat schools and academic Ilyceums, the
formation of their personalities and the professional
success are impossible without a substantial reliance
on a high level of mathematical preparation. The
most important educational activity, which allows
schoolchildren to learn mathematical theory, develop
their creativity and independence of thinking, is
problem solution. In our conviction, math problems
are the main means of forming knowledge, skills and
abilities of students, the development of
schoolchildren by organizing educational activities.
Subsequently, the efficiency of teaching and
educational process depend on the choice of tasks,
the methods of organizing student activities to solve
them, i.e. the methodology for problem solution.

Considering the essential characteristics of the
concept "task", the essential features of the concept

Doi: éros¥®f https://dx.doi.org/10.15863/TAS.2018.09.65.7

"system of tasks" are highlighted; the essence of
methods and techniques for constructing systems of
problems in mathematics are revealed.

We proceed from the assumption that the
theoretical foundations of designing systems of
problems in mathematics are the concepts "task™ and
"system of tasks", requirements to the system of
problems and design rules that provide these
requirements, mechanisms for constructing task
systems.The multidimensionality of the concept
"task" is revealed through the analysis of the
phenomenon from the point of view of
psychological, didactic and systemic approaches.

Materials and Methods

The psychological approach emphasizes the
objective nature of the problem; considers it from the
point of view of the components of the activity in
which the method of activity is to be found - the
achievement of a certain result under certain
conditions; defines the problem as a subjective
education that relates to the decision maker, when the
problem is decided by the decider, the goal is
realized and there is a desire to solve it.

In the didactic approach, the task is considered
as a form of the embodiment of the teaching material
and a learning tool.

The system approach allowed to distinguish
invariant characteristics of the concept provided in
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the definition: the problem - system "solver - a
system of tasks", the second component which has at
least one discrepancy (for example, between a
condition and a requirement) in its structure, and for
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Fig.1.Static structure of the problem.

In interaction of the solver and the target
system, both the system (the transformation of
conditions, the change in the connection between
objects, etc.) and the subject (the appropriation of
knowledge, skills, experience) are subject to change.

Changes in the task system are dictated by a
certain goal - didactic (for understanding the
condition of the problem, mastering the way of
solving, understanding the concept, etc.), developing
(for development of critical thinking, development of
analytical and synthetic skills, etc.), educational (for
the development of interest in the subject, the
formation of collectivistic qualities of the individual,
etc.), controlling (for checking the completeness of
knowledge, the formation of skills, etc.), organizing
(for the organization of collective, pair work,
providing the differentiation of education, etc.), and
in certain cases lead to the emergence of the system
of tasks.

To distinguish the essence of the concept of
"system of problems”, the task loops (G.V.
Dorofeev)[1], chains (D.Poya) [2], blocks (E.V.
Sukhorukova, S.V. Arutyukin, A.P. Karp) [3], cross-
cutting problems (N.Y. Vilenkin, A. Satvoldiev)[4],
developing (M.S. Nikolsky)[5], multi-step (M.I.
Zaikin)[6], multi-stage (M. Klyakly)[7], open (H.
Merlin, A.V. Merlin)[8], compact problems (T.V.
Ignatieva)[9] have been taken into consideration.

On the basis of highlighting the essential
features of the system of tasks (the presence of a
specific goal, ensuring the expected result, selectivity
and ordering of the elements) given a definition: a
system of tasks is a set of tasks ordered and matched
in accordance with the goal acting as one whole, the
interconnection and interaction of which lead to the
intended result.

The result of the analysis of the works of A.G.
Ball [10], V.V. Guzeeva [11], F.M. Yunusova, G.A.
Kovaleyova, T.Yu. Dumina [12], etc. became the
allocation of requirements to the system of tasks:

1) to the structure of the system (hierarchy,
rationality of volume, increasing complexity);

2) to the functioning of the system as a whole
(target sufficiency, completeness, adequacy of the
content of education);

3) to tasks as elements of the system (the
purpose of each task in the system of tasks, the
possibility of implementing an individual approach).

The fulfillment of the requirements of the
system of tasks ensures the rules of constructing: the
rule of accessibility (correspondence to the level of
training, the consideration of the psychological
characteristics of age groups), the rule of uniformity
(selection or compilation of similar tasks in
accordance with the regularity of the appearance of
incorrect associations, identified by the psychologist
P.A. Shevarev)[13], the rule of diversity (the
inclusion of tasks that are diverse in form, content
and method of solution), the rule of opposition
(inclusion of tasks in similar and reciprocal concepts,
tasks that do not have solutions or counterexamples),
the rule of goal consideration (selection of tasks in
accordance with the purpose of using the system,
with the special purpose of every tasks in the system)
the rule of completeness (compliance with the system
of knowledge, skills and abilities, the study of which
is provided), the rule of complication (the location of
tasks in the system) , the rule of structuralism
(mutual subordination), the rule of individualization
(taking into account the individual characteristics of

students).
The result of the analysis of various
constructions of problem systems was the
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systematization of knowledge about the methods of
construction.  Comprehending the method of
constructing the system of problems ordered in
accordance with the goal of the tasks in aggregate
which provides the last system characteristics; the
following methods for constructing the systems of
learning tasks are outlined: the method of varying the
problem, the method of key problems, the target task
method, the "snowball" method.

The essence of the method of varying the
problem is that each problem of the system is
obtained from this task by varying its content or
form.

The content of a task is understood as the
totality of its components: condition, requirement,
basis and method of solution. Variation, specifically,
is interpreted very widely. This is not only a change,
but also replacement of objects and (or) relations,
addition and (or) withdrawal of components
(conditions, requirements).

As a result of varying, conditions may turn out
as non-standardized (indeterminate, variational,
overdetermined, contradictory, provocative) tasks as
opposed to standardized, or definite ones, containing
in condition a necessary and sufficient amount of
data to obtain the only possible answer.

Problems with an unformed requirement are
examples of variation of requirement.

Variation of the basis and method of solution,
as a consequence, leads to the solution of one
problem using different methods.

The next method is to compile a system of
problems built on the principle that "each task of the
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ASSESSMENT OF PATIENT’S DOSE DURING AP PELVIS
RADIOGRAPHIC EXAMINATION IN SELECTED HOSPITALS OF AL
NAJAF CITY, IRAQ

Abstract: Background: Protecting patients reproductive organs from unnecessary radiation is paramount
during anterior-posterior (AP) pelvis radiography. Therefore, assessing patients’ dose is necessary to ensure that
the doses are within recommended levels.

Objective: This work is aimed at investigating patients’ radiation dose undergoing AP pelvis Xx-ray
examination in selected hospitals of Al Najaf.

Material and Method: Patients’ doses were assessed for 93 patients. The Entrance Surface Dose (ESD) was
calculated through the knowledge of X-ray tube output and exposure factors. The X- ray output was measured
using a calibrated dosimeter for each X-ray tube. Seven X-ray tubes were used to assess the patients’ ESD.
Exposure factors (e.g. tube potential (kVp), tube loading (mAs) and X-ray source to image detector distance-SID
(cm)) were recorded for each patient. This data was used to calculate the ESD taken into account the backscatter
factor. Four main hospitals were selected in this study, namely, Al Sadder (ASTH)), Al Hakeem (AHGH), Al Furat
(AFH) and Al Zahraa(AZH).

Results: The mean ESD value for AP pelvis X-ray examination was ranged from 0.81+ 0.16 mGy to 3.4+0.36
mGy across all hospitals. The corresponding means of each of kVp used for this examination was ranged from 73.3
to 87.3 kVp; mAs: ranged from 13.6 to 35.38 mAs and for the SID the range was between 100 and 123.07 cm. The
value of max/min of the ESD was ranged from 1.5 to 3.3 across different hospitals

Conclusion:

The results demonstrate a clear variation in patient dose and exposure factors set among the selected
hospitals. These values (i.e. ESD) were seen to be slightly comparable to those values of the UK (Survey-2010, 3.2
mGy) and were higher than those reported by certain countries (e.g. Iran, Sudan etc.). Therefore, a periodic
checking together with conducting a quality control testing is highly recommended.
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Introduction Protection-ICRP [2], International Atomic Energy
Agency (IAEA)[3], and European Commission,
2000. Imaging of different body parts necessitate that
different radiographic techniques must be adopted to
meet the requirement of X-ray attenuation which, in
turn, include different exposure levels especially for
those thick parts that requires high dose for a proper
penetration such as in AP pelvis radiography [4].
Nevertheless, it should be noted that the pelvic
region include the gonads which are considered to be
one of the most radiosensitive organs in the body [3].
This means that, during pelvic X-ray examination,

Increasing the knowledge concerning the
hazards associated with exposure of patient to low
doses of ionizing radiations during diagnostic X-ray
examinations impose the need for radiation dose
assessment [1]. In this regards, a number of
organizations that specialized in the radiation
protection have issued recommendations which
aimed to reduce the patients’ doses to its lowest
levels. These include organizations such as the
International ~ Commission on  Radiological
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the reproductive organs are inevitably exposed to the
primary beam of X-ray and, therefore, the risk of
inducing cancer within next generations does exist
[5]. According to the literature, AP pelvis together
with hip radiography has been reported to be the 3
most frequent X-ray examination when compared
with the biggest dose contribution examinations in
the United Kingdom, with a 39/1000 of population
annual frequency [6]. Therefore, protecting patients
gonads from unnecessary radiation dose is
paramount during anterior-posterior (AP) pelvis
radiography. Measurement of patient dose during AP
pelvis X-ray examination was one of the aims of
many researches [7-10]. However, other research
attempts were conducted to minimize the patient
dose during AP pelvis radiographic examination
through optimizing its radiographic practice [11-13].
Optimization means finding an approach through
which the dose can be reduced while maintaining the
quality of the X-ray image acceptable for diagnosis
[14]. One of most common and reliable dosimetric
quantities used in diagnostic radiography to give an
indicator for patient dose is the entrance surface dose
(ESD). This quantity includes the contribution of
backscatter radiation in the range of diagnostic X-ray
(i.e. 40 to 150 keV) [15]. Assessment of patient dose
undergoing routine radiographic examinations and

specifically the AP pelvis X-ray projection has not
been given the required attention that recommended
by radiation protection organizations in Irag and in
Al Najaf in specific. Hence, this study is aimed at
investigating the patient dose undergoing AP pelvis
projection in selected hospitals of Al Najaf using
indirect based dosimeric approach (i.e. depend on the
knowledge of X-ray output measurements)

Material and methods

This study was undertaken in selected hospitals
of Al Najaf city, Irag; these include Al Sadder
teaching hospital (ASTH), Al Hakeem general
hospital (AHGH), Al Zahraa (AZH) and Al Furat Al
Ausit hospitals (AFAH)). These hospitals were
selected because they were covered the whole center
of the city. Seven X-ray tubes were involved in this
work. Before work was started, an ethical approval
was obtained from the Al Najaf Health
Administration of Al Najaf city. The research began
by collecting information about the X-ray units; this
includes X-ray tube manufacturer, model, year of
installation and the type of the X-ray system (i.e.
computed or digital radiography- CR/DR). These
data are listed in table 1.

Table 1.

This table presents the X-ray systems information considered in this research.

Hospital Manufacturer model in:t:alllgﬁign System types (DR/CR)
ASTH Siemens/Germany ALO1C 2017 DR
AHGH (1) Shimadzu/Japan R-20J 2006 CR
AHGH (2)™ Shimadzu/Japan R-20J 2006 CR
AZH (1) Shimadzu/ Japan R-20J 2015 CR
AZH (2) Shimadzu/ Japan R-20J 2006 CR
AFAH(1) Shimadzu/Japan R-300 2005 CR
AFAH (2) Shimadzu/ Japan 1/2P13DK 2012 CR

* and ** Refer to the room numbers in a given hospital.

Following this, demographic data were
collected for all patients enrolled in this study, this
includes patients’ weight (kg), height (cm) and
gender (male/female); these data were used to
calculate the body mass index(BMI = kg/cm?) for
individual patient. A minimum number of 10 patients
(>18 years) was considered for each X-ray unit [16].
This led to 93 patients in total (male and female) to
be enrolled.

Prior to the dose calculation, exposure/physical
factors were recorded for individual patient and X-

mGy

ESD (mGy) = output <—> X

mAs

80

kVp\%> /100
(5o) * (rsp-

ray projection. These include kVp (peak tube
voltage), mAs (milli amper. second) and and X-ray
source to image detector distance-SID (cm). The
latter parameters are necessary to calculate the ESD
(mGy = J/kg). The ESD is the absorbed dose in air
on the X-ray beam axis at a point where the beam is
just entering the skin of the patient. The ESD
calculation includes the backscatter contribution. The
ESD was then calculated using the following
equation [17, 18]

2
_ X X
FSD ) mAs X BSF
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where output is the X-ray tube output factor in
mGy/mAs measured at a standard distance of 100 cm
from the X-ray tube focus and 80 kVp normalized to
10 mAs, kVp is the peak tube potential, mAs is the
product of the tube current (mA) and exposure time
(sec), FSD is the focus to patient surface (skin)
distance (cm). The FSD was calculated by
subtracting the patient thickness (cm) from the SID.
Patient thickness used in this work was sourced from
perry et al [19] since measuring patient thickness
directly during workload is difficult and might cause
some inconvenience for the patients. The BSF is the

backscatter factor and a value of 1.35 is usually used
in diagnostic range [19].

The X-ray output (R/mAs) was measured using
Rad-Check Plus model 06-526 X-ray exposure meter
(Nuclear Associates, Victoreen Division, NY, USA)
at 80 kVp, 10 mAs and 100 cm distance from tube
focus (see figure 1). Three measurements were taken
to allow the calculation of average value and to
reduce random error. A 8.7 mGy/R conversion factor
was applied to convert the output from R (Roentgen)
to mGy in air (i.e. 1 R = 8.7 mGy) [20]. The ESD
was finally calculated for all patients.

X-ray beam

o

X-ray tube
X-ray tube focus b e —‘
100 CIm ==
\ 4

R

Figure 1. A schematic diagram illustrates the procedure of measuring X-ray output.

Results

Ninety three patients who were examined for
AP pelvis radiography were recorded in this study.
The study data were sourced from four hospitals in
Al Najaf city. These hospitals include seven X-ray
units. Patient demographic data are presented in table

(2). From table (2), it is clear that the average
patients’ weight (kg) is ranged from 73+6.3 to
80.6£5.6 kg. The average patients’ heights are
ranged from 1.65+0.09 to 1.69+0.08 cm.

Table 2.
Weight (kg), height (m) and the BMI for patients examined for AP pelvis radiographic examination in this
study.

Hospital Weight (kg) Height (m) BMI (kg/m?)

code Average (SD) | Average (SD) | Average (SD)
ASTH 80.6(5.6) 1.69(0.08) 28.07(2.8)
AHGH (1)" 76.5(5.1) 1.69(0.10) 26.90(2.7)
AHGH (2)™ 75.3(7.02) 1.66(0.08) 27.2(3.01)
AZH (1) 75.07(6.6) 1.65(0.10) 27.8(4.77)
AZH (2) 73.30(6.3) 1.65(0.09) 27.05(3.03)
AFAH(1) 79.00(5.5) 1.66(0.07) 28.5(3.20)
AFAH (2) 76.10(6.7) 1.67(0.07) 27.3(3.40)

BMI: Body mass index
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The BMI for all patients of this research is
ranged from 27.05 to 28.07, this in turn indicates for
a relative homogeneity of the sample size in term of
the weight and length. Nevertheless, patients’ weight
(kg) and height (m) variations are expected due to the
natural variability of the population of the current
governorate. By contrast, the average weight (kg) of
sample size considered in the UK was around 70 kg

and this reflects the cultural variability of different
population [6, 20].

The X-ray output values (mGy) normalized to
10 mAs for the seven X-ray units presented in table
(3). From this table, it can be seen that the highest
tube output was measured at AFAH (1) at 0.063
mGy/mAs and the lowest (0.031 mGy/mAs) was
recorded at AZH- room (1).

Table 3.
This table lists the X-ray tube output factors measured at the seven X-ray units of the four hospital
Hospital code X'r?%él;?ﬁqu)t put
ASTH 0.041
AHGH (1) 0.061
AHGH (2)™ 0.046
AZH (1) 0.031
AZH (2) 0.040
AFAH(1) 0.063
AFAH (2) 0.053
* and ** represent the number of the room in a
given hospital

Tables (4) and (5) present the exposure factors
applied to patients undergoing AP pelvis X-ray
examinations and the corresponding ESD (mGy)
calculated across the seven X-ray units. From table
(4), it can be seen that that the minimum tube

potential (kVp) used was at AHGH (2) with 73.07
kVp while the highest values was reported in ASTH
at 87.3 kVp. The range of kVp reported in this study
is comparable to those that reported in UK [6] (e.g.
Average; 75 - Range 62-90 kVp).

Table 4.

This table presents the average and range values of the exposure factors (kVp, mAs and SID) applied for AP

pelvic X-ray projection across the studied hospitals.

. Tube potential Tube loading

Hospital code (KVp) (MAS) SID (cm)
ASTH 87.3(80-95) 13.6(12-16) 123.07(120-130)
AHGH (1)" 73.3(65-80) 30.9(24-40) 100.7(100-110)
AHGH (2)™ 73.07(70-82) 32.15(24-40) 102.3(100-110)
AZH (1) 78.6(75-86) 28.9(19-40) 106.15(100-110)
AZH (2) 82(76-86) 35.38(22-46) 106.9(100-110)
AFAH(1) 80.6(80-82) 18.4(16-24) 100.0(100-100)
AFAH (2) 80.6(80-82) 19.3(16-24) 100.0(100-100)

* and ** represent the number of the room in a given hospital

The minimum and the maximum tube loading
(mAs) that were used for AP pelvis radiography is
(13.6- 35.38 mAs). The current average values of the
mAs are almost similar to those reported in literature
[6-10]. The SID recorded for AP pelvis radiography
is ranged from 100 cm 123 cm.

Patient ESD is presented in table (5). From this
table, it can be seen that lowest ESD value was
reported at ASTH with a value of 0.6 mGy, whereas
the highest ESD value was reported at AHGA (1)
with 4.14 mGy. The range of the average value of the
ESD for AP pelvis examination across the seven
units is from 0.81 mGy to 3.4 mGy.
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Table 5.

This table presents, minimum, maximum, average and the standard deviation (SD) of the ESD (mGy) for

pelvis X-ray examination across the studied hospitals.

FesplEl PRSI Minimum Maximum Average +SD Max/Min
code number
ASTH 13 0.6 1.14 0.81 0.16 1.9
AHGH (1)" 13 2.68 4.14 3.4 0.36 1.54
AHGH (2)™ 14 1.9 3.55 2.7 0.47 1.86
AZH (1) 13 0.89 2.48 1.66 0.52 2.7
AZH (2) 13 1.79 5.91 3 0.99 3.3
AFAH(1) 14 2.21 3.4 2.59 0.54 1.53
AFAH (2) 13 1.9 2.85 2.3 0.4 15

* and ** represent the number of the room in a given hospital; SD represents standard deviation

Discussion

Monitoring the radiation dose for those patients
undergoing routine radiographic X-ray examinations
is of high importance from a radiation protection
point of view. The latter argument is based on the
fact that no safe dose ever no matter how small when
considering the ‘Linear No threshold Theory’ (LNT).
Therefore, attempts should be carried out to reduce
the radiation dose and subsequently to reduce the
patient radiation risk [21].

Examining the results of this work reveals that
there was a clear variation in the calculated ESD
whether among different hospitals or sometimes
among the same hospital as evidenced by the SD
(range: £0. 0.16-+0.99). Another evidence for the
dose variation is demonstrated by the data of the ratio
of the maximum to minimum of the ESD (table 5).
For example, the ratio of max/min of the ESD
demonstrates that max value is around three times
that of the minimum at AZH (2), while the lowest

ratio is in AFAH (2) at 1.5 times. However, the range
of the ratio of this study is lower than that reported
for pelvis radiography in a previous study [22], while
it is almost comparable to ratio of the max/min
reported in [9].

By way of comparison, the results of ESD for
AP pelvis demonstrate that the average ESD for the
five out of seven of the X-ray units was higher than
those reported by UNSCEAR report- 2010 [23] for
AP pelvis using computed radiography imaging
equipment (see figure 2). However, the results
demonstrates that the patients doses were a almost
lower than that reported by UK-surevy-2010 for six
X-ray units out of seven ones except at one unit (i.e.
AHGH (1)) where the ESD value was slightly higher
than that reported in the UK [6]. High patient dose at
AHGH (1) as compared to other local units and other
international reported data on the doses could be
attributed to the high mAs settings used together with
high X-ray output (table 3).

Comparsion of AP pelvis dose with UK and UNSCEAR dose levels
4
3,5 m ASTH
3 B AHGH (1)
25 7 ¥ AHGH (2)
ESD (mGy) 2 - —
1,5 - NS EE = W AZH (1)
1 —,— — mAZH (2)
o,g - — = AFAH(1)
' ' ' AFAH (2)
SRR OO R ORI G E
v‘;\ QY XY QY QY RN S UK 2010
L LW év v‘? NS
v Koy UNSCEAR 2010
N
Hospitals (Room No)

Figure 2. Comparison the ESD reported at the seven X-ray units with those doses reported by UK and
UNSCEAR for AP pelvis.
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On the other hand, comparing the doses
obtained by this study with the patients’ doses
undergoing pelvis radiography of the neighboring
countries and other developing countries reveals that
in the Saudi Arabia [24], the dose was higher than
the doses calculated in all the X-ray units considered
in this study (e.g. 5.41 mGy). This could be due to
the high mAs used in the Saudi Arabia study (e.g. 80
mAs). However, a recent study in Iran [25], the ESD
of pelvis projection was reported to be lower than the
doses calculated in six units out of seven and higher
than one local unit (e.g. 1.47 mGy). Examining this
case demonstrates that the Iranian hospitals are using
approximately recommended level of the exposure
factors together with achieving a regular quality
control testing which our radiology departments may
lack when compared with that of Iran. In a study
conducted in Ghana (2014)[26], the AP pelvis ESD
was reported to be considerably lower than the ESD
obtained by the current study (i.e. 6 out of 7 units) by
around 61% when compared with the highest ESD
values reported in this study. This low dose level in
Ghana can be clearly attributed to the low exposure
settings adopted by Ghanaian operators.

However, another similar two studies
conducted in Nepal and Ghana to assess the AP
pelvis patients’ dose in 2016 and 2013 respectively
[8, 27] reveal that the ESD values were almost
comparable to this study ESD except at two units in
Ghana were the dose were extremely higher than this
study and the international published levels [6, 23].
Finally, a recent study conducted in India in 2017
[28] demonstrates that ESD for pelvis radiography
was higher than the ones calculated in this study (e.g.
average ESD 4.33 mGy).

The variations exist in the ESD among different
hospitals and sometimes among the same X-ray unit
for the same X-ray examination is an issue that needs
to be discussed [29]. The latter argument is based on
the fact that the variability in the patient exposure

References:

should be reduced to a minimum level aiming to
achieve the quality assurance/control goals within the
diagnostic X-ray units. To achieve these goals, it is
important to periodically assess the patient dose and
then to find the measure of keeping it as low as
reasonably possible [30]. In practice, there are a
number of causes behind these variations. For
instance, setting different exposure factors among
different X-ray units for the same X-ray projection
would lead to different radiation exposure [31];
operators with different experience levels may cause
the variability in the radiographic practice; finally,
patients’ sizes and could also impose certain
limitations that can be reflected on the patients dose
consistency at different units [32].

Conclusion

The radiation dose was calculated for those
patients undergoing AP  pelvis radiographic
examination at the main hospitals of Al Najaf city.
According to the results, the average ESDs values
were almost comparable to those reported in UK
survey for the majority of Najaf X-ray units, and
higher than that reported by UNSCEAR for CR
technology. A clear variation in setting the exposure
factors for this X-ray projection was identified. The
results of this study can be used as a baseline for
future dosimetry assessment. Finally, to ensure that
the patient dose is kept at the controlled level,
equipment quality control testing together with
performing a training course for operators is highly
recommended.
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«HEJJMHEMHA SI» MOJIEJIb 3BOJIIOIIMA TPUBOCUCTEM

Annomayusn: I[Ipeocmasnen meopemuyeckuii ROOX00 K ONUCAHUIO BEIUYUH, XAPAKMEPUIYIOWUX (PPUKYUOHHOE
63aumodelicmeue meepovix mel, a MaKdce NPoyeccos camoopeanuzayuu npu mpenuu. Ha ocnosanuu
NPEONONCEHHO20  NOOX00A  YCMAHOBNEHbL  63AUMOCEA3U  MENCOY — MEXAHUCIUYECKOU U  MONEKYIAPHO-
AMOMUCIUYECKOU MOOENSIMU NPOYecco8 mpenus. Boickazano npednonoscenue o 603MOACHOCMU CO30aAHUSL €OUHOU
MoOenu mpeHus.

Knrouesvie cnosa: corumon, mpubon, mpubocucmema, K6AHMOBAsS MEXAHUKA.

Paboma evinonnena npu nooodepirycke Poccuiickoeo nayunozo ¢honoa
(npoexm Nel4-29-00116), opzanuzayusn @OIbOY BIIO «Pocmosckuii
20Cy0apCcmeeHHbLIL YHUGEPCUNIENT NYMeEll COOOWeHUA», YUACMHUK NPOEKMA

Monzononoe K.H.

1. BBenenmue INPUMEHEHHS IOJyIMIUPUYECKUX METOAOB pacueTa

CoBpeMeHHbIE TEHICHIIUU K POCTY HaIeKHOCTH SHEPrMM M CTPYKTYpPBl CHCTEM, IOCTATOYHBIX JUIS
MalIliH pH HEU3MEHHOM MOBBIILICHUH BBITIOJTHEHUS KOHCTPYKTOPCKHX H3BICKaHHH.
JHEPrOEMKOCTH UX  CUJOBBIX  YCTAHOBOK H OOnerueHne Takoro poJa pacyeTHBIX  3aaad
SHEPrOHANPSDKCHHOCTH MPOLECCOB  (PPUKIMOHHOTO BO3MOXKHO 3a cueT (opmanm3anuu Imoaxona K
B3aMMOJEHCTBHS  MAaTEpUalOB  y3JI0B  TpPEHHS TPEHHIO Kak K OOMEHy KBa3W4acTUIAMH, B
HNPUBOIT K PAcHIMPEHUI0 0a3bl 3HAaHWH O METojax pesyiabpTare 4ero GpopmMupyercs mnosie GpUKIHOHHOTO
pacuera TETIO(PU3NIECKUX apaMeTpoB B3aMMOJEHCTBHSA, B IIIOCKOCTH KOTOPOTO H
KOHCTPYKIIMOHHBIX MAaTE€pHajoB, KaK OCHOBHOTO MPOTEKAET ABOJIFOLMS TPHOOCHCTEMBI.
KpuTepusi uX TpubocToiikocTd. Ha ceromHsmrHmiA
JIeHb, B CHUJIy pa3BUTUS amllapara KBaHTOBO- 2. ]IBmiKeHue COJUTOHOB
XMMHUYECKUX pacueToB u XHMHYECKOTO Pa3Butne mpeacraBiaeHnii 0 MUKPOMEXaHU3MaX
MOJIEITUPOBaHUS IIPOLIECCOB B3aUMOJIeHCTBUS TPeHMsT ¥ W3HAIIMBAHUS MaTepHaJoB TpeOyeT
BEIIECTB, Ha TEPBBIA IUIAH BCTaeT TpebOBaHUE NPUMEHEHHs COBPEMEHHOro ammapara (hU3MuecKux
obecrieueHnsT 33/JIaHHOM  TOYHOCTH  PE3YJIbTATOB Teopuil ;g ux onmcanus [1,2]. B koHue mpomioro
BBIYMCIEHUN IPU YIPOLIEHUU BBIYACIUTEIbHBIX BEKa M3BECTHBIM POCCHHMCKMM CHELUAJIUCT 110
CUCTEM W  MHHHMHU3AIUUH  BBIYHCIUTEIBHBIX TEpPMOJMHAMUKE W CaMOOPraHM3alUu TpHUOOCHCTEM
pecypcoB. OTO MOXET OBITh JIOCTHTHYTO ITyTE€M AA. IMonsxoB HHCa: «B pe3yibrare
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dopMupoBaHHs ~ HOBOW  oOmactum  (hu3MUECKO
KWHETUKH HEPaBHOBECHBIX IPOIECCOB Ha CLEHY
BBIXOJWUT HOBBIM (DakTOp — KBAHTOBas CTPYKTypa
SHEPreTUYECKUX COCTOSHMH aTOMOB W MOJIEKYI.
Bo3Hukaer HEOOXOIUMOCTh  JETANBHOTO — ydeTa
KBaHTOBOW CTPYKTYpBl BelLIecTBa, BCEro Habopa
OHCPICTUYCCKUX TEPMOB YaCTUI U €TI0 BpeMeHHOﬁ
sBosronuuy [3].

Crenyer paznuyarh HOHATHS «y3ell TPEHUS,
«TpubOCOTIpSUKEHNe» U «TpubocucTeMa» [4]. Jla
MIEPBBIX ABISIFOT COOOM PsiJi TEXHUYECKUX AIIEMEHTOB,
B3aUMOCBSI3aHHBIX CTPYKTYPHO H (DYHKIIHOHAIIBHO
[5]. Tpubocucrema «BO3HHKAaeT» B pe3yabTaTe
(DpUKIIMOHHOTO  B3aMMOJCHCTBUS MEXKIY OTHMH
3JIEMEHTaMU. VYxkpaunckuit ~ Tpubomor  JLU.
bepmanckuii IHcall, 4TO «...OIIpeICIIEHHE
TpHOOCHCTEMBI...OTHOCUTCS HE CTOJIBKO K
TEPMHUHOJIOTHH, CKOJIBKO SIBIISIETCSI
MPUHINITHATbHBIM BOIIPOCOM cTporoi
TEOPETUYECKOM  IOCTAaHOBKM  TPHUOOJIOTMYECKHX
3amad. EcTecTBeHHOE ompeneneHne TPUOOCHCTEMBI
KaKk JWHAMHUYECKOH  JUCCHUIATUBHOM  CHCTEMBbI
COCTOMT B TOM, YTO OHa IIPEJCTaBIseT COOOM
00BEKT, B KOTOPOM peaM3yeTcsl JeTpajariis
SHEPrUH MaKpOMEXaHHYECKOTO
JBIKEHUS(TIPOU3BOIUTCS SHTPOTIHS), T.€. BKIIOYAET
TprOOBO30YXJaeMble 00BEMBI MaTepuaos,
rpaHully, OTKPBITYIO I IIOTOKOB AKTUBHUPYEMBIX
TPEHHEM 3JIEKTPUUYECTBA, 3BYKa, BEIIECTBA U T.I., H
CBSI3U CO Cpelod (IMHAMHYECKYI0, TeMIIepaTypHYIO,
SIEKTPOXUMHUYECKYIO U T.11.) [6]. IlpencraBienne o
TpubocucTeME OKa3bIBAIOTCS TECHBIM  00pasoM
CBs3aHHBIM C IICHTPAJIBHBIM MMOHATHEM COBpeMeHHOﬁ
TPUOOJIOTHH «TpeThe Teno» [7].

I'eHe3nc TpUOOMPOIIECCOB MOXHO CBECTH K
TPEM JTamaM, BKIIOYAIOUINM pPOXKICHHE TPETHEro
Tena, ero (yHKIMOHMPOBAaHWE W  pa3pylICHHE.
[TpencTaBiaeHne COBOKYTHOCTH (PU3UKO-XHUMHYECKHX
W3MCHEHHH, TPOUCXOMAININX B IOBEPXHOCTHBIX
CIOSIX TpUOOCOTPSDKEHUST B (QOpME  TOSBICHHS
«TPETHETO TeJa», MPEACTABISIONIET0 COO0H eIMHYIO
(u3nuecKylo cuUcTeMy, MO3BOJIIET OTOXKAECTBUTDH
MOHSATHE «TPEThE TEJIO» M «TpHbOCHUCTEMa», Kak
MPOJIYKT (PUKIIOHHOTO B3aUMO/ICHCTBHS
OTIEIBHBIX [IUHAMHYECKH CBSI3aHHBIX JJIECMEHTOB
Tpuboconpspkenus. KoHmenmus Tperbero Ttena B
TpUOONOTUM HMMEET pAJ CXOAHBIX MOMEHTOB C
NPE/ACTABICHUSIMA O KBa3W4YaCTHLAX — IOHATHA,
MPUMEHSAEMOTO0 B KBAHTOBBIX TEOPHUSIX TBEPAOTO
Tena, KOHICHCHPOBaHHBIX COCTOSHHH BemecTsa [8].

B Mopmenn KkBa3W4acTHIl IPOIECCH OIM3KON
(u3muecKoil MpUPOABI 3aMEHSINCh PACCMOTPCHUEM
ONHOM KBa3MYaCTHLBl, Hampumep, (OHOHA NpH
WCCIIEIOBAaHUU YIIPYrUX KoJiebaHWil B KpucTamie. B
KOHLEIIMN  «TPETbEro  Tela»  COBOKYIHOCTb
pa3IMYHBIX o pupoae B3aUMOJCICTBUI
3aMEHSETCS OJHUM ME30pa3MEpHBIM (H3HUECKUM
o0bekToM. «Tperbe Teno», MOJOOHO BUPTYaJbHBIM
YyacTHIaM, OIIOCPEIOBAaHO MpOSBISiET cedsd B

Pa3NUYHBIX (PU3MYECKUX IPOILECCax, OTHAKO ECIH
BUPTYaJIbHBIE YaCTHUIbI — «HEBUAUMAs PEAbHOCTDY,
TO TpeThe TEIO — JTO peambHas abCTpaKuus,
(dusnyeckass MoJENb, MPOSBISONIas ce0si B BHIC
CMa304HBIX TUICHOK, JAWCIOKAIIMOHHBIX CTYIEHEK,
IUTACTU(DUKAIIMKA  [MOBEPXHOCTEH TpeHWs ¥ T.II.
Tperbe Teno —MaKpOCKOMHMYECKOE BUPTYyaJbHOE
KBa3H(HU3MUECKOEe  OOpazoBaHWE,  OTpaKaromee
MHOTo00pa3ue NPUYMHHO-CICCTBCHHBIX CBS3EH,
XapaKTepU3YIOIINX mporiece TpEeHUS KaK
«YIUBUTENIbHBIN, HE UMEIOIIMIM aHaNIoTra MPUPOIHBIHA
tdenomen» [9].

OTOXIECTBIICHUE TOHATHH TPUOOCHCTEMBI H
TPETHETO TeJla UMEET PSIJI BAYKHBIX CIIEACTBHIA:

-BO-TICPBHIX, CBOWCTBa TPUOOCHCTEMBI
OIPENIEIAOTCSA B3aUMO/ICIICTBHEM
TEPMOAMHAMHYCCKIX TOTOKOB, O KOTOPBIX MHCAJ
JL.U. bepmaackwii;

-BO-BTOPBIX, B KOHEYHOM CUeTe, IIyCTh
OTIOCPEZIOBAaHO, HO B TPUOOCHCTEME 3aMETHO
BIIMSIHME KBAHTOBBIX Koppessmuii [8,10], uro nemaer

HEOOXOJUMBIM  TIPUBJIICUCHHE  UIS  OIHCAHUSA
(DPUKIIMOHHOTO  B3aUMOJICHCTBHUS  ammapara W
MMOHATHHA KBAHTOBOM MCXaHHWKWU,

-B-TPEThUX, IOCJIEJOBATENIbHBI  KBAaHTOBO-

MEXaHHYECKUIl MOAXOJ K OIHCAHUIO JBOJIOLHN
TpHOOCUCTEM, TO3BOJICT PACCMATPUBATH AHHBIM
NpolecC  Kak  MpOsiBIIeHHE  (yHIaMEHTAIbHBIX
(bHU3NYCCKHUX 3aKOHOB PELYKLIUH BOJHOBOM (yHKI[MH
u JCKOTCpCHI MU, 4TO II03BOJIACT 06T)$ICHI/ITI)
CYIIECTBYIOMIME Tapagokcsl Tpubomsoruu [10-14]
(maHHBIH TOAXOA HE MPOTHBOPEYUT MPHHIIUITY
Okkama [15]).

HewccnenoBanHbIM Ha CETOJHSAMNIHUNA  JICHb
SABJISICTCS HOCTHGKOFCpeHTHbIﬁ nepuoa  3BOJIOUUA
TpHOGOCUCTEMBI. Crenyst OIIPEICIICHUIO
Tpl/I6OCI/ICTeMbI, NPUBCACHHOMY BBIIIC, cc
XapaKTePUCTHKUA OOYCIOBICHBI B3aUMOICHCTBHEM
SHEPreTHYECKUX IOTOKOB, BO3HHUKAMOIIMX BHYTPH

JUHAMHUYCCKH pa3BUBarOIIUXCs CTPYKTYPHBIX
JJICMCHTOB TpH6OCOHpﬂm€HHﬂ. Ot IIOTOKH
OIMUCBIBAJINCL C TOMOINBIO TCOPUHM TIEPEHOCA,

HNPMYHMHON KOTOPOrO B TPHOOCONPSIKEHUH SIBIIAHOTCS
BO3MYILEHUS, HapyIIAONIHE TEPMOJMHAMUUECKOE
paBHOBecne B y3ine  Tpenums  [16]. s
(OPMATMCTHYECKOTO ONUCAHMA JAHHBIX IMPOIECCOB

HCIIOJIB3YETCS MAaTeMaTU4YECKUI anmapar
HenuHelHo# aunamuky [17, 18].
CornacHo OCHOBHBIM IOJIOKEHHEM

HEJIMHEMHOW IMHAMUKH OOJIBIIMHCTBO I10JI00HBIX
MPOIIECCOB MOKHO paccMaTpuBaTh Kak JIBIDKEHUE

0COOBIX  (M3NYECKHX  OOBEKTOB, IOYIHBIINX
Ha3BaHWE  «COJIMTOHBIY.  BBelneHne  MOHSATHS
«COJIUTOH» SBUJIOCH Ba)KHBIM pa3BUTHEM

MpEICTaBJICHU O TIOJEBOM CTPOCHHM MaTepuH,
BocxojsmieM K pabotam A. DitHmreitna, M. BopHa,
I'' Mu u gp. [19]. B yactHoct, A. DHHIITEHH
cyudTay, 4YTO BCE HAONIOZAEMbIE YACTHMII JTOJDKHEI
OTIMCHIBATHCS KaK PELICHUE TI0JIEBO MOIENH SAHHON

Philadelphia, USA

54

THOMSON REUTERS

Indexed in Thomson Reuters

00y

o090,



| ISRA (India)

.| ISI (Dubai, UAE)
Impact Factor: | GIF (Australia)

L JIE

= 1.344 | SIS (USA)

0.564 | ESJI (KZ)
1.500 | SJIF (Morocco) = 5.667

| =0.912 | ICV (Poland)  =6.630
0.829 | PUHII (Russia) = 0.156 | PIF (India) =1.940
=4.102 | IBI (India) = 4.260

TEOPHH TI0JIs, HaJl KOTOPOH OH paboTai BCIO JKU3Hb.
OH paccMaTpuBaJl HEJIMHEWHBIE TOJIEBbIE MOJIETU B
paMKax TNpHHOHUNA OOmeld  OTHOCHTENBHOCTH,
OPUEHTHPYSICh Ha INPOOJIEeMYy OOBEIMHEHUS] TEOPHH
rpaBUTallMd M 3JeKkTpoMarHetusma. [. Mu wu
pasBuBmMi ero uzen M. bopH paccmaTpuBanu
MaTCpUAJIbHbIC YaCTHUIbI KaK IMOJICBbIC O6pa3OBaHI/Iﬂ.

CoJIMTOH, HAaXOAAMMICA B COCTOSHHM ITOKOS,
uMeeT Kak Obl JIBE COCTaBISIIOIIME €ro YacTH:
CTaTHYECKYIO — YaCTHUIENOJO0HYIO  TMHAMHUYECKYTO
—HEePHOANYECKYIO BO BPEMEHH YacTh, UMEIOIIYIO BUJI
crostueit BoyHBL [lomoOHas moneBast KoHpUTyparus,
nepexofsiias U3 COCTOSHHS IIOKOS B JIBIKCHHE,
(hopmanbHO O3Ha4yaeT NpOBEJICHUE Hal
YpaBHEHUSIMH, OTIMCHIBAIOLIIMH COJIUTOH,
npeobpaszoBanuii Jlopenna. [Ipu 3ToM cTostuas BoaHA
npeBparaercs B oerymryo [19].

B pabote [18] oTMeuanoch, 4To «... pa3BUTHE
HENTMHEWHOW JWHAMHUKH TIPUBENI0O K OTKPBITHIO
KJIaCCHYECKUX  YaCTHUIENOJOOHBIX OOBEKTOB  —
COJIMTOHOB, OIMCBIBACMBIX JIOPCHI-MHBAPUAHTHBIMU
YpaBHEHHSIMH M HMMEIOIINX HENPEPhIBHBIA CHEKTP
ckopoctelt 0<9<9s, rme s — CKOPOCTb 3BYKay.
JIBmKeHUe COIMTOHOB COMPOBOXKIAETCS AP PeKTaMu,
CBSI3aHHBIMH C KOHEYHOW CKOPOCTBIO  3BYKQ,
AQHAJIOTUYHBIM PENIATUBUCTCKUM sddexram
CHELHUaIbHON TEOPUH OTHOCUTENBHOCTH. Cpenu 3THX
3(pPEKTOB — JIOPCHIIOBO COKpAIICHUE MIMPHHBI
JBIDKYIINXCSL COJMTOHOB, M3MEHEHHE (hOpMBI HOIIA
MEXaHUYECKHX HaIpPsDKEHNH, JIOPEHII0Ba
3aBUCUMOCTDb DHEPTHUU COJIMTOHA OT CKOPOCTHU U T.II.
Paboter ¢uzukos-Teopernkos I.®. I'munckoro, E.
[Tnebanckoro u M. HoBemio ybemutensHO
YKa3bIBAIOT Ha BIIMSHUC HEIMHEHHBIX
SJIEKTPOMArHUTHBIX MOJIEH COJIMTOHOB HA M3MEHEHUE
METPUKH  IPOCTPaHCTBa-BpEMEHU(TCHEPUPOBAHHUE
5Q(eKTUBHON PHUMaHOBONH METPHKH),IIPHBOJISIIEE K
HCKPHUBJICHHUSAM CBETOBBIX JTydeil MOJ00HO TOMY, Kak
3TO HaONIOAAeTCs B TPABUTAIMOHHBIX IIOJISAX, YTO
commkaeT 3 HeKTsl HETMHEHHON ICKTPOANHAMUKH

¢ oOmeit Teopueit orHOcHTenmpHOCTH [20,21].
BenuuuHa — uCKaxeHUs — NPOCTPaHCTBA-BPEMEHU
HAaXOIUTCA B TPAMOH 3aBUCUMOCTU OT BEIMYUHBI

IUIOTHOCTH SHEPIUH, B HEM aKKyMYyJTHUPOBAHHOM.
Hanmnune y comuToHa YacTHUILENOIOOHON H
BOJIHOBOH  4YacTH  JAenaeT  ero  OOBEKTOM
JIeOpOMICBCKOM KBAaHTOBOW IPUPOJBI, MOCKOJBKY
MMEHHO B COJIMTOHAX Hanboyiee SPKO ITPOSBUICS
(heHOMEH  KOPIYCKYJISIPHO-BOJIHOBOTO  JyajH3Ma,
JIETIIET0 B OCHOBY KBaHTOBOH TEOPHHM MaTEpHH.
[TosTOoMy 1O/I0OGHO KBAaHTOBBIM YacTHIIAM COJIMTOHBI
00JIaal0T TaKOW XapaKTEPHCTUKOW, Kak CIWH,
MOJHBEIM HAOOpOM COOTBETCTBYIOIIMX KBAaHTOBBIX
KOppensiuui [8,19]. IIpumeHeHne  3aKOHOB
KBaHTOBOH MEXAaHUKH K OIHCAHUIO COJIMTOHOB
CTOJIKHYJIOCh CO CJOXHOCTSIMHU, CBSI3aHHBIMH C
KOHEYHBIMHU pa3MepaMyu 3TUX 00beKTOB. YacTHIbI B
KBAHTOBOM MEXaHUKE XapaKTEpU3YIOTCS BOJHOBBIMU
(byHKIIMAMY, KBaJpaT MOIYJIS KOTOPBIX ONMpeaemseT

TUIOTHOCTh BEPOSTHOCTH OOHApY>KEHUS YacCTHIBI B
3aJJaHHON TOYKE MPOCTPAHCTBA, YTO MOJIpa3yMeBaeT
MPEICTaBICHAE YacTUIBI KaK TOYEYHOTO OOBEKTa.
CosiTOH e MMeeT KoHeyHble pa3Mepsl. [lonoOHbIe
KOHEYHOMEpPHBIE KBAHTOBbIE OOBEKTHI, HECYIIHE Ha
cebe  dJIeKTpUYecKuil 3apsa, OblIM  M3Y4YEHBI
KPYIHBIMHU aMEpPUKaHCKHUMHU (uznkamu-
teoperukamu JDx. Yunepom u Y. Musuepom [22].
OHM TpeUIOXKUIM  paccMarpuBaTh  I11000HbIE
YaCTHILI KaK O0JIaCTH C W3MEHEHHON TOIIOJIOTHEN
MPOCTPAHCTBA, oOnaaronei 3HAYUTENBHON
KpuBHU3HOH, uro ¢ Toukm 3perms OTO o3Hauaer
HAIMYAEC B JaHHOW IPOCTPAHCTBEHHOW OONacTH
3HAYUTEIBHON SHEPreTUYeCKO IUIOTHOCTH.
Yactuupl B  uHTepnperanuuu  Yuiepa-MusHepa
SIBJISIFOTCSL 3JIEMEHTOM U3MEHEHHOU IeOMETPUYECKOU
CTPYKTYpBI (uzngeckoro MIPOCTPAHCTBA,
paccmarpuBaeMoro B (opMme T'HIIEpIOBEPXHOCTEH,
HaxOJIIMXCS B YETBIPEXMEPHOM IIPOCTPAHCTBE-
BPEMEHU.

3. OT coauToHa K TPHOOHY — NyTh K
CO3JaHHUI0 ¢IMHOI TeOpHUH TPEHHUs

MaremaTnueckuid — ammapar,  OINUCBHIBAOIIUAN
(u3ugeckoe MOBEACHUE COJIMTOHOB, B TIOJHOW Mepe
COOTBETCTBYET WX AyallbHOW KBAaHTOBOW IIPUPOJIE,
MO3TOMY OCHOBHBIE COOTHOIICHHUS B TEOPHH
CONTUTOHOB HMEIOT BHJA BOJHOBBIX YpaBHCHHN
Topmona nnu ypauenus Ulpeauurepa [8, 16, 17]. B
VCIOBHSIX ~ TPEHHS ~ DHEPreTHYecKne  IMOTOKH,
dbopMupyeMbie BHYTPH TPHUOOCHCTEMBI, MOHO
paccMaTpuBaTh Kak JBUKEHHE «COJTUTOHOB XHITCa»
B HEKOTOPOM CKaJSIpHOM TMOJ€, OIUCHIBAEMOM
noneBoit  Qynkumedr @ wu noreHnuaiom V(D)
(momuuHSrOIIEeeCsT BOJIHOBOMY ypPaBHCHHIO BHAA
cunyc-I'opmona) [18,23].

[InotHOCTE  MMIYNBCA
onpenenserci Kakp = —OVO,
[Iyaccona. B wmoamenu Xurrca [BWXEHHE B
CKAIAPHOM TIIOJIE MOXKHO paccMaTpuBaTh Kak
onnomepHoe® = @(t; x), T.€. OIIHCHIBAEMOE
ypaBHeHHEeM [23]:

TaKOrO  COJINTOHA
rae V—omeparop

*o  a%0
o o M A% M

rac mu A — TIOCTOSIHHEBIE HUHTETPpUPOBAHUA.

Ecnu NpENCTABUTE, 41O COJINTOH
HNEPEMENIAETC B INPOCTPAHCTBE C  HEKOTOPOH
OTHOCHUTENHLHOM CKOPOCTHIO U 0 TPAEKTOPHUHU X = Xo
+ ut, To monesyro dpynxumo O(t; x) nenecoodpasHo
npenctaButh B Buae f(X-ut), dWro mpuBOAMT K
crenyromen GopMe ypaBHEHUS IBHKEHHUS:

1
=f =f1—f3' 2
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| 1BI (India)

rjie U — OTHOUICHHE CKOPOCTH COJHMTOHA K CKOPOCTH
3BYKa.

Koapduument y B ypaBHeHuu  (2)
MOYEPKUBACT JIOPEHIl-MHBAPHAHTHOCTh YPABHCHHIA,

ONNCBHIBAIOIUX JABMXKEHHE COJIMTOHOB  XWITCa,
IPUMEPOM  KOTOPBIX  SIBIISIFOTCH, HaIpUMeD,
JUCIOKAllMOHHbIE TOTOKKA. To, 4YTO JABHXKEHHE

6])ICprIX )ll/ICJ'lOKaIJ,l/Iﬂ OIMUCBIBACTCA YpPaBHCHUAMU
cnenuainbHOil Teopunm orHocutenbHocTH (CTO),
Obuto  mokazaHo B cepemuHe 20 Beka
[oKHOaMepuKkaHckiM  ¢usukom Dk,  Kymeman-
Bunecmopd, koTopas cuMrana, 4YTO JIOPEHI-
HWHBAPUAHTHOCTb B HJAaHHOM CJIyda€ HEC SABJIACTCA
(hopmanbHEIM COBIaJCHUEM YpaBHEHUH,
OTMCHIBAIOIIMX JBWKEHHE IUCIOKaUUd U (GopmyI
CTO, a otpaxaer ¢akrt neicTBAS 3aKOHOB
PENATUBUCTCKOMN bu3NKH [24]. PasBurue
HEJIMHENHOM JUHAMUKA MOTBEPANIIO
HIPEATIOIIOKEHHS Kyneman-Bunscnopd u
MPEIONIPEACIINIO 3apOKICHHE OJHOW W3 oOmacTei
Tpubodusuku — Tpudopenstususma [8, 25]. Ocoboe
BIIMSIHUE TPUOOPENSTUBUCTCKHUE a¢deKxTsI
OKa3bIBAIOT HAa TPUOOXUMHYECKHE IPOIECCHI, HUTO
CBSI3aHO C 3aBHCHUMOCTSIMH SHEPIHMH M COOCTBEHHOTO
BpeMeHU (U3HUECKUX OOBEKTOB OT CKOPOCTH HX
JBIDKCHHUST ¥, COOTBETCTBEHHO —  3HAYCHHUS
mapameTrpa y u3 ypaBHeHHs (2). To, uyTo Takue
BPEMEHHBIE WM3MEHEHUS BHYTPH  TPHOOCHCTEM
peabHO  HaOMIOAAIOTCS, MOITBEPXKACHO cepueit
OTIBITOB, AHAJIOTHYHBIX ONTHYECKUM 3KCIIEPHMEHTaM
I AiiBca [26], B KOTOpBIX HIpU [OMOIIA
JIOTUIEPOBCKOTO CMEIICHHSI ONITHYECKOTO M3ITy4eHHUS
ObUT0 OOHApYXKEHO 3aMeIeHHE TEYCHHUS BPEMEHH,
npeackazannoe CTO. Dddexrsl, aHamornuHbIe
oOHapyxeHHBIM ANHBCOM, OBUIM HCCIICIOBAHBI TPH
MIPOXOXKJICHUU JIa3epHOTO myJKa qyepe3
(puknmoHHbIH KOHTAKT [20, 27]. BKiIag co cTOpOHBI
CHJI TPEHHMS BO BPEMECHHOH CIBUI COCTaBIisieT 2
MUKpOCeKyHIpl 3a |  cekyHnay. IlomoOGHbie
BPEMEHHBIE OTPE3KH OKAa3bIBAIOTCS OOJIbIIE, YeM

XapakTepHble BpeMeHa XUMHUYECKOTO
B3aMMOJCHCTBHS,  YTO  HOATBEPXKIACT  BKIA]
TpuboOpenaTUBUCTCKUX  3(dexkToB B TeueHHe

TPUOOXUMHUYECKUX PEaKINii.
«OnHOMepHBIi» B ypaBHEeHHs ABmkeHHs (1)

o0yerJaeT  pacCMOTpPEHHE  TEePMOIUHAMHYECKON
9BOJIFOIUH TpI/I60CI/ICT€MI)I. HpI/I nepexone K
OJIHOMEPHOMY NPHUOJMKEHHUIO COJUTOHOB XHITCA
CKOpPOCTb  U3MCHCHUA  OHTPOIIUHU  MOKCT OBITH
3alMcaHa B BUJC:
= mnn) ®3)
at  T?0z P!

rae S — srTponus, t — Bpems, T — temmeparypa, Q —
TEIJIOBON TIOTOK, [ — XUMUYECKHIA MOoTeHIman,  —
0000IIICHHAS TePMOANHAMITYECKAs (PYHKIIHS.

O0o0meHHas TepMOAMHAMUYECKas (PyHKIHS
MOJKET OBITh BHIPAYKCHA YEPE3 TCIUIOBBIC MTAPAMETPhI:

y)
Q="T27% (4)
rae 4 — Ko3(pPUIHMEHT TeIUIONPOBOTHOCTH Cpelbl, I
— Temmeparypa CpeAbl, Z — JHHEWHbIE pa3Mepsbl
CpeIbl.

Ecnu Temmeparypy 7 BbIpasuTb 4epes
napaMeTpsl  (PPUKIMOHHOTO  B3aWMOJACHCTBUS B
UccllelyeMo TpuOOocHCTeMe C  MCIOJIb30BaHUEM
3aKkOHa Temonepeaadyn HbIOTOHa, TO NONMy4uM
CJIEIYIOILEE BBIPAKEHUE!

_fN®
r= iz’

MPHUBOAAIICE K U3MCHCHHIO BhIpaXKeHUsI (4):

_1f2N%92  1FR9% 1

Q 2 mA 2 mA 2mAl TP ®)

rae fip, — koadduiment tpenus, N — HOpMmanbHas
Harpys3ka, 4 — cKopocTb cKonbkeHus, Frp — cmia
TpeHus, P, — MoIIHOCTb, pa3BHBaeMas CHJIaMHU
TPEHHUSL.

Bepaxxenne (5) i ynknum  Q  nemaer
JIAHHYI0 BEJIMYMHY CXOXEW C JUCCUIIaTUBHOU
¢yHKkmel. Orta CBA3b YCWIMBACTCS TPH 3aIHCH
BbIpakeHus (3) uepe3 MOIHOCTh TPEHUSI:

£ ©

OTHOLIEHNE MOIIHOCTH TPEHUS K TEMIIepaType
MOJKHO paccMaTpUBaTh MO aHAJIOTHH € KIACCUUECKOM
TEPMOJMHAMUKON KaK «IPHUBEJCHHYI0 MOIIHOCTb

TpeHusD». COOTBETCTBEHHO CKOPOCTb W3MEHEHUS
DHTPOIINU TPUOOCUCTEMBI OKa3bIBACTCs
MPONOPLUUOHAIBHON 3T0i BennuuHe. I[lodydyeHHbIE
COOTHOLIECHUS, CBSI3bIBAIOIIME JIMHEHHOM
3aBMCUMOCTBIO TEPMOINHAMHYECKHE
XapaKTEPUCTUKH  TPHOOCHCTEMBI W MOIIHOCTh
TpEeHHs, KOTOopas MOXKeT OBITh H3MepeHa C

JOCTATOYHOW TOYHOCTHIO, BO3MOYKHO, OTKPBIBAIOT
NyTh K HOBBIM crocobaM TpHOOMOHUTOPUHIA, B
KOTOPBIX Ha CMEHY CHJIOBBIM XapaKTepHCTHKaM

(pUKIIOHHOTO B3aMMO/ICHCTBHUS TPUIYT
SHEPTETUIECKHE.

Anamu3  BelpaxkeHus (6), CBs3bIBaIOLIErO
KOJINYECTBEHHYIO XapaKTEePUCTUKY
BOCTIPDOM3BEJCHUSI  SHTPOIIMM  TPUOOCHUCTEMBI  C

MIPUBEJICHHON MOIIHOCTBIO TPEHUS, MPEIoIaraeT ee
YMEHBIICHHE B  TIPOLECCE  CaMOOPraHHU3ALHH.
CrnencTBueM MHpPOIECCOB CaMOOPTraHU3AIMM CIYXKUT
yIydlleHne aHTU(QPUKLIMOHHBIX XapaKTEePUCTUK y371a
TpeHUsl, mpoucxoasdyme onaronapsi GopMHPOBAHUIO
CMa3bIBAIONINX IUICHOK, 3KPAHHUPYIOMIUX TEIJIOBbIC
MIOTOKH Ha TIOBEPXHOCTH TPEHHSI.
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L JIF =1.500 | SJIF (Morocco) =5.667 |
VYhpoiieHnue BBIpaKEHHH, XapaKTEePU3YIOIIUX TPUOOHOB MIPOTIOPLUHOHAIBHO BEJIMYHHE
KHUHETUKY U3MEHEHHUS TEPMOIMHAMHUYECKUX (akTHdeckoro JaBieHUs, (AKTHYECKOW IUIOLIa H
apaMeTpoB TPUOOCUCTEMBI U €€ SHEepreTHYECKUX KOHTAKTa. B nporecce (PUKLIHOHHOTO
xapakTepucTuk A0 Bujga (5) u (6), OTKpbIBaeT B3aUMO/JICHCTBUS MOBEpXHOCTEH TpeHus
JIOTIOJIHATENIbHBIE ~ BO3MOXHOCTH B Pa3BUTHUHU HaOmofaeTcss  CrIaKUBaHUE  LIEPOXOBATOCTEH,
KBaHTOBO-MEXaHMUYECKUX MoJiesied (PPUKIHMOHHOTO IpUBO/ISIIIEE K YMEHBLICHUIO BEJMYHHBI
B3aUMOJCHCTBUSL. B OCHOBE KBaHTOBO- (akTHYecKOro JaBlieHHs, a, CJIEJOBaTeJbHO, K
MEXaHMYECKHX  MPEACTABICHUH  MOXeT  OBbITh YMCHBIICHUIO 4YHCJa TPHOOHOB, IOPOXKIACMBIX
II0JIO)KEHA TUIIOTE3A, BBICKa3aHHas JLA. TPEHHUEM. CHuxeHue MHTEHCUBHOCTHU
bepmancknm [20] w momyumBmIas pasBUTHE B TeHepUPOBAHUA  TPHOOHOB, YHCIOM  KOTOPBIX

paboTax [8, 30].

I'mnote3a crpoutcs Ha TPUMEHEHHH K
OTIMCaHUIO (PUKIIMOHHOTO B3aUMO/ICHCTBHS
npeacTaBieHus 00 OOMEHHBIX CUJIaX, BBEICHHBIX B
KBaHTOBYIO (H3WKy HOOelIeBcKMM Jaypeatom P.
®eitamanoM [31]. B cooTBeTCTBUHU C 3TOM THIIOTE3011
IpeAaraeTcs paccMaTpuBaTh CHIIy TpPEHHSA Kak
pe3ynpTar  oOMEHa ~ MEXIy  IOBEPXHOCTSIMH
TPUOOCOTIPSHKEHUS KBA3WYACTHIIAMH «TPUOOHAMI,
NPEeNCTaBISIIOIMME  c000#  kBaHThl TpeHus [20].
I'enepupoBaHue TpPUOOHOB  OCYLIECTBISIETCS B
KOHTaKTe IIepOXOBaTOCTEH TpyHmIMXCs Tel, a
TIOCKOJIBKY CHJIBI TPEHHUSI OKa3bIBAIOT BIMSHHE CPasy
Ha 00€ TOBEPXHOCTH (PPUKIIMOHHOTO KOHTAKTa, TO
MOXHO JIOIIYCTUTb, 4YTO 3a EAWHUYHBIA aKT
(bpUKIIIOHHOTO B3aUMOICHCTBUS IBYX
MHUKPOHEPOBHOCTEH pOKIAaeTcs [ABa OJMHAKOBBIX
TpubOHa — MO OJHOMY Ha KaKAYIO MOBEPXHOCTb.
JlaHHOE TIPEeAIOIOKEHNE TTOTyIHIIO JOKA3aTelIbCTBO
B pabote [8]. B pamkax pa3BUBaeMbIX KOHIEHIHI
TprbOH MOJKET paccMaTpuBaThCs Kak
«QJIEMEHTapHBIH COJIUTOH. DHepreTuyecKue
napaMeTpbl,  XapakTepusyiomme  (QpHUKIHOHHOE
B3aUMOJEHCTBHE B  TPUOOCOIPSHKEHHH, MOXKHO
NpPEACTaBUTH B BUAE  CYMMBI  (DU3MUECKUX
XapaKTEPUCTUK,  COOTBETCTBYIOUIMX  OTAEIBbHBIM
TpuOOHAaM, YHMCIO W  DJHEPrus KOTOPHIX B
COOTBETCTBHUH C pE3yNbTaTaMH, IPHUBEACHHBIMH B
paborax [8, 30], moaroTcs OIeHKaM.

B pabGorax [8, 30] Obut0O mMOKAa3aHO, HYTO
KOJIMYECTBO  TEHEPUPYEMBIX  CHIIAMH  TPEHHS
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OTIpe/IeTIsIeTCsl BEJIMYMHA MOIIHOCTH TpeHus (6),
XapaKkTepu3yeT 3aBEpILICHUE IPUPAOOTKH U IIepexoia
y3lla TpeHHs K  YCTAaHOBMBIIEMYCS  PEKUMY
n3HamuBaHus [31] ¢ MHHHMaNbHOW CKOPOCTBIO
MPUpPOCTa SHTPOIMU. B COOTBETCTBMH C OCHOBHBIMH
NPUHIKIIAMA  TEPMOJMHAMHUKH JaHHBII Ipoliecc
03HA4YaeT CTPYKTYPHOE YCIOXHEHHE TPHOOCHCTEMEI
Kak  pe3yapTaT €€  CaMOOpraHu3aluM, o
npencrasieamsiM A.A. TTosskosa [3,16].

3akaouenue

IMogxon, OCHOBAaHHBIN Ha JJIEMEHTAX
HEJIMHEMHOW JIUHAMUKA MW KBAaHTOBO-OOMEHHON
MOJIENIH, TIO3BOJISET C €IWHBIX ITO3UIIMA OIMCHIBATH
MEXaHHUCTUYECKUI  acleKkT MPEICTaBJICHUS  CUJI
TPEHUS M YCIOXXHEHHE CTPYKTYPHI TPHUOOCHCTEMEI,
onpeJensieMoe 3aKOHAMU TEPMOIMHAMUKH.
[IpumensieMble TPUHIUIBI  JalOT  BO3MOXKHOCTH
YCOBEPIICHCTBOBATh MOJTYIMITUPHUCCKHE METOMBI
pacyera DHEPIuy, CTPYKTYpHI, CBONCTB
TpuOOCHUCTEMBI, OOJErdHB 3agadyll MOJEITHPOBAHU
TpHOOMPOIIECCOB npu pa3paboTke HOBBIX
KOHCTPYKLUMOHHBIX MaTepuanoB. IIpemyioxeHHbIil
IO IXO, SIBJISISICH pa3BUTHEM «aToMapHO-
MOJICKYJISIPHBIX» MOJICJICH TPEHHUsI, TO3BOJISCT OJIMKE
MOJOWTH K CO3JAHHWI0 COUHON TPHOOIOTHIECKON
JIOKTPUHBL.
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IMOKA3ATEJIA ICUXO3MOIMOHAJIBHOM C®EPHI CTYJEHTOB MEJIUIIMHCKOI'O
MMPOPNJISI C HAJIMYUMEM MHTEPHET-A JJIMKIIUN

Annomauusn: Paccmompenvl noxaszamenu HCUXOIMOYUOHALLHOU Cepbl Yy CMYOeHMO8 ¢ UHMEpPHem-
3a8ucumocmoio, 00yyarowuxcs Ha meouyurckom garxyromeme. Cevtuue 40% a0ouxmos umerom blCOKUL YPOGEHb
PEaKmueHoU U JUYHOCHOU MPesodCHOCmuU (V Uy JHCEHCKO20 NoJd MAaKo8ulx uy écmpeuaemcs 6onvuie). Cpedu
BbIUEYKAZAHHOU KAME20puU 00C1e0yemblX PecUCpUpyiomcst Cy4au 1e2Koll 0enpeccull (awe y MysiccKo20 noia)
u cyboenpeccusnoeo cocmosanus. Ilodaensrowee OONLUUHCMBO 3A8UCUMBIX cmyOoenmog (ceviue 70%), Kax
FOHOWel, MaK U 0esyuieK, 001a0arm HeadeK8amHOU CaMOOYeHKOU (8 OCHOBHOM 3AHUNCEHHOU). Boicokuil yposeHs
obwell azpeccuu, Ompaxcaowull Hu3Kue aoanmueHvle 803MOICHOCMU, U UHMPOBEPMUPOBAHHAS HANPABIEHHOCHb
JUYHOCTU Y AOOUKIOB JICEHCKO20 NOJIA OMMEeUAIoncs yauye.

Knrouegvie cnosa: cmyoenmol, UHMepHeM-3a8UCUMOCHb, NCUXOIMOYUOHANbHAS Chepa, IOHOUIU, OE8YUIKU.

BBenenue.

HbIHeIJ_IHHH CI/ITyaHI/IH, CBsI3aHHAas C
JAaBUHOOOPA3HBIM pa3BUTHEM WHTEPHET-PECYpPCOB U
BHEJPCHHEM WX MPAKTHYECKA BO Bce Chepsl
JIETEIPHOCTH 4YeNOBeKa, NpHuBela K TOMY, 4TO
YY4aCTUJIUCh  CIlydad  YPE3MEPHOro  YBJICUEHUS

TPAaTUT JOCTATOYHO BPEMEHH Ha BUPTYyaIbHBIC
Ppa3BJICUYCHUA U 3TO HEIIPEMCHHO OTPAXACTCA Ha HUX
YCIIEBAEMOCTH, COCTOSIHHH 3JI0POBBS, B TOM 4HCIIC
MCUXUYCCKOr0, TPUBOJAS K  HM3MCHCHHUSIM B
KOMMYHHUKaTuBHON cdepe [3, €. 134], cosmaBas
yrpo3y MOTEPH COIMAIBHBIX OTHOIICHUH B CBS3U C

r700albHON CeThI0, IOCTHraromue OO0Je3HEHHOTO
npuctpactus [1, €. 232-239], kotopoe Oka3bIBaeT
HEraTHBHOE BO3/CHCTBHE Ha MCHXOIMOLHOHATIBHYIO
cepy ¥ MEKITNIHOCTHBIE OTHOIICHHUS [2, C. 32-35].

HccrnenoBanue  TeHACHUWH  (GOpMUPOBaHHS
MHTEPHET-3aBHCHMOCTH Y CTYICHTOB MEAUINHCKOTO
YHUBEPCUTETA IMOKA3bIBACT, YTO HMX OOJBIIMHCTBO

94acThIM HCroNb30BanueM Bcemupnoii Certu [4, C.
92].

ABTOpamMH  BBISBJICHO, YTO OMOLIMOHAIBHO-
BOJIEBas chepa HHTEPHET-3aBHCUMOTO
CTYyJI€HYECKOT0  KOHTHHI'€HTa  XapaKTepU3yeTcCs
BBICOKUMH TTapaMeTPaMy JIMYHOCTHON TPEBOXKHOCTH,
JIETIPECCUN,  arpeCCHBHOCTH,  BPaXICOHOCTH U
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HU3KHUMHAU IToKa3aTeJIiMUu CHUJIbI BOJIH, pCaKko, peako, 4acrTo, 6OHL].HyIO 4acTb BPEMCHU WA

CTPECCOYCTOWYHUBOCTH, CAMOOIICHKH, YBEPEHHOCTH B
cebe [5, ¢. 123]. CrymeHTsl, MPOBOISIINE MHOTO
BPEMEHH B CETH, HMEIOT JIOCTOBEPHO 0oJiee BHICOKUI
YPOBEHh TIECCHMH3Ma, DPHTHIHOCTH W HHU3KHH —
ONTHMH3MA, CKJIOHHBI K CHIDKCHHIO aKTHBHOCTH U
KOHTakTOB ¢ JrogpMu [6, €. 16]. Bemymumun
XapaKTepUCTUKAMH B CTPYKType  JIHYHOCTH
HHTEPHET-a[UTMKTOB MOKHO CUYHMTAaTh 3aMEIJICHHE
TEMIIOB JITYHOCTHOT'O POCTA M CaMOPA3BHUTHS, c1adoe
OCO3HAHHE IKM3HCHHBIX IIENCH W TEPCIEKTHUB,
HEJOOIIEHKY  COOCTBEHHOTO  MOTEHOMada B
MPEOJI0JIEHIH JKU3HEHHBIX MpensTcTBuil [7, €. 126-
127].

ean uccjienoBaHus.

N3ydyenne mokaszatenell MCUXOIMOLMOHAIBHON
chepbl CTYNCHTOB MEIMIIMHCKOTO TPOGHIL ¢
HaJM4rieM UHTEPHET-aITUKITUH.

MarepuaJjbl 1 METOABI.

HccnenoBanus BemonHsiucs B Jlaboparopun
onTUMHM3aMU  ydeOHOro  mporecca  Kadeapsl
HOpMansHOU Qusuonornu Keipreizcko-Poccuiickoro
CrnaBsHcKorOo yHHBepcuTeTa. C IeNbIO BBISBIICHUS
WHTEPHET-3aBUCUMOCTH  OOCJIEIOBaHbI  CTYIEHTBHI
MJIaqIAX KypcoB (roHOmHU — N=171, neBymkm —
n=271) B Bo3pacte 18-20 ier, oOyuarommecss Ha
MEIUIMHCKOM (pakynpTeTe, ¢  HCHOJIB30BaHUEM
omnpocHuKa YeHa, cOrIacHO KOTOPOMY BBIAEISIOTCA
crienyrommue mkanel: 1) Com  (KOMITyIbCHBHEIE
cumnTombl); 2) Wit (cumnromsl otmensl); 3) Tol
(cuMIITOMBI TOJIEPAHTHOCTH); 4) IH
(BHYTPMIIMYHOCTHBIE TIPOOJIEMBI W TPOOJIEMBI CO
smopoBbeM); TM  (mpobsieMbl €  yIpaBJIeHHEM
BPEMEHEM), MO KaXJIOHW M3 HUX CYMMHPYIOTCS BCE
NYHKTBI ¥ Janee BbiBoauTcsa oOmuit CIAS Oamn =
Com + Wit + Tol + IH + TM [8, c. 30-33]. Ha
CJIEIIONIEM dTale TPOBEJICH aHalM3 IoKa3aTelieH
MICUXO3MOLIMOHAIBHON  ceppl  JMI,, HMEIOLIUX
QIIUKII0 (FOHOIH — N=24, neBymku — N=23) c
MPUMEHEHHEM CIIEAYIOLUIMX OMPOCHUKOB:

1) CrounGeprepa-XaHuHa Ui HCCICTOBAHHS
ypoBHS TpeBokHOCTH [9, C. 32-33], xoTOpHIi
ABIISIETCSI HaAEKHBIM M MH()OPMATHBHBIM CIOCOOOM
CaMOOIICHKH YPOBHSI TpPEBOXHOCTH B  JaHHBIN
MOMEHT (peaKkTHUBHAs TPEBOXKHOCTh KaK COCTOSIHUE),
JUYHOCTHOH  TPEBOXKHOCTH  (KaKk  yCTOHYMBOH
XapaKTEPUCTUKH NICUXUKH YEIOBEKA);

2) Llynra B memsix BBIABICHUS aenpeccud [9, C.
34-35], MIPUMEHSFOIITHICS c IS
muddepeHInaTbHON  THATHOCTHKH — JETIPECCUBHBIX
COCTOSTHUI U COCTOSTHHMM, OJIM3KUX K JETPECCHH, IS
CKPUHHHT-JUarHOCTHKH npu MAacCOBBIX
oOcieoBaHUsIX W B LENSIX IpeIBapUTEIILHOM
JIOBpaueOHON IMarHOCTUKU. ONpPOCHHUK COCTOHUT H3
20 yTBEpXKAEHUM, COAEpXKANIUX ONpEeACIEHHbIE
CHUMIITOMBI JienpeccHu. [IpeicTaBieHHOCTh ITHX
CHMIITOMOB HY)KHO OLIEHHTh IIO IIKajie: KpaiHe

MOCTOSIHHO;
3) JLT. [lowebyr is  OUArHOCTUKH
arpeccuBHoro mosexenus [10, c. 383-385] mo 5
IIKaJIaM:
1. BepOampHast arpeccus (BA) — uenosex
BepOAJIbHO BHIPAXKACT CBOC arpeCCHBHOC OTHOIIICHHE

K JpYrOMYy 4YeJOBeKY, HCIOJB3yeT CIIOBECHBIC
OCKOPOJICHHUS;
2. ¢msmueckas arpeccus (DPA) — dyenmoBek

BBIPAXKAE€T CBOIO AarpeccHi0 MO OTHOIIEHUIO K
JpYyromMy ¢ MpUMEHEHHEM (PU3NIECKOI CHIIBI;

3. mpenmetnas arpeccus (ITA) — demosek
CPBIBa€T CBOIO AarpecCHI0 Ha OKPYKAIOUIMX €ro
npenMeTax;

4. smonuoHanbHas arpeccus (DA) — y
YeloBeKa BO3HHKACT SMOLMOHAIBHOE OTYY)XICHHE

npu o0IeHUH c JApyrum YeJI0BEKOM,
COTIPOBOKaeMOE MOJIO3PUTETHHOCTHIO,
BPaXJIcOHOCTBIO, HETPUSI3HBIO WIH

HeJ0OpOKENATEIbHOCTBIO TI0 OTHOLICHUIO K HEMY;

5. camoarpeccuss (CA) — demoBek He
HaxXOJIMTCSI B MHUpE W COTJIaCHU C COOOH; y Hero
OTCYTCTBYIOT ~ WJIHM  OCJNA0JEHBl  MEXaHH3MBbI
NICUXOJIOTHYECKOM  3allUThl, OH  OKa3bIBaeTcs
0€33aIUTHBIM B arpecCUBHOM CPEIE;

4) C.B Kosanésa s onpenesneHus YpOBHSA
CaMOOICHKH, B KOTOPOM UCCIEYyeMOMY
npeanaraoTes 32 CyKAeHHs, a OH, BBIPaXKask CTCTICHb
CBOETO COrJlacusi, OLEHUBACT MX, BBIOMpasl OJMH M3
BAapMAHTOB  OTBETa, KAXKABIH W3  KOTOPBIX
COOTBETCTBYET OIPEACICHHOMY KOJIMUYECTBY OayuIoB:
4 — o4eHpb yacTo; 3 —yacTo; 2 — uHoraa; 1 — peako; 0
— HUKOT/Ia;

5) K. IOnra anst ycTaHOBIJIGHUS THUTIA TUYHOCTH.

PesyabTarsl n o0cyxaeHue.

Bersanenue MHTEPHET-3aBHCHUMBIX b
nokaszajno, yto 15,2% roHoIIeH WMEIT aJIUKIIHIO,
38% - CKIOHHBI K MOJOOHOMY COCTOSIHUIO, a Y
46,8% oHa He oOHapyxeHa. JlaHHBIE JEBYIICK
BBITTAAT Tak: y 11,4% MOXXHO KOHCTaTHPOBAaTh
Hajnuuue 3aBUCHUMOCTH, 38% e€ He umeror, 50,6%
HaxXoJATCs Ha JOaJAUKTUBHOM »JTame. B xoze
OLIEHKH YPOBHA PEAKTUBHOM TPEBOKHOCTH Yy
oOcnelyeMbIX ~MYKCKOTO Tojla € aJJuKIueH
obnapyxeno, uro 12,5% wumeror e€ HH3KHE
3HadeHus, 45,8% — ymepenssie u 41,7% — BbIcOKue,
B TO BpeMsI KaK y aHaJIOTHYHBIX JIMI )KEHCKOTO I10JI1a
HU3KHH ypOBEHb peructpupyercs B 8,7% ciydaes,
ymepennbiii — 34,8%, a Boicokuit — 56,5%. Uto
KacaeTcs JIMIHOCTHON TPEBOKHOCTHU, TO CUTYallus y
NPE/ICTaBUTENCH BBIIIEYKa3aHHBIX TI'PYII BBITJISIUT
MOYTH HUAECHTUYHO, @ UMECHHO: BBICOKHE IapaMeTpEI
BcTpeuatores y 41,7% tonowmedt u 47,8% neByliexk,

ymeperHeie — 41,7% u 39,1% cooTBeTCTBEHHO,
Huzkue — 16,6 % mporuB 13,1% ciydaes.
[Tokazarenun JIBYX BHJIOB TPEBOKHOCTH,

Philadelphia, USA

60

THOMSON REUTERS

Indexed in Thomson Reuters




ISRA (India) = 1.344 SIS (USA)  =0.912 ICV (Poland) ~ =6.630
Impact Factor: | SO0 800 -t A =i
L JIF =1.500 | SJIF (Morocco) =5.667 |
BEIp2)KCHHBIC B OautaX, MEXIy aJOuKTaMHd 000ero T0JIa TOCTOBEPHO HE OTIm4aroTcs (Tadm. 1).
Tabauna 1

YpoBeHb TPEBOKHOCTH, JENPECCHH H CAMOOLICHKH Y IOHOLIEH U IeByIIeK ¢ HHTePHeT-aJINKIHel

YpoBenb B Oaimax FOnomM JleBymku

n= 24 n=23
PeakTrBHas TPEBOXKHOCTH 41,7£2,1 46,3+£2,5
JlnyHOoCTHAs TPEBOXKHOCTH 42,7+2,5 42.4+2.7
Henpeccus 40,3+2,04 38,1+1,9
CamooI1IeHKa 54,25+3,7 53,6+5,6

PaccmarpuBas 3HaueHHs YpPOBHS JEIPECCUU
CpeI MHTEPHET-3aBUCHMBIX JIAI, CTOUT OTMETHUTH,
4T0 B 00€MX TIpyNNax BBIABICHBI CIydad JIETKOi
nmenpeccud (B 3 pas3a damie BCTpEYAIOMIHECST Y
IOHOIIEH - 12,5% MIPOTUB 4,3%) u
cyonenpeccuBHoro coctostHua  (4,2% wu 4,3%
cooTBecTBEHHO). [lapameTps! B Oajuiax MpakTHYECKH
cxoxu (tabn. 1). 'oBops 00 ypoBHE CaMOOIICHKH,

aJieKBaTHbIe €€ 3HAYCHUS UMEET TOJIbKO Y4 4acTh
obcnenyembix (25 % ronomeit u 22,7% neByIiek),
MOJIaBJISIOLIEE JKe OOJIBIIMHCTBO XapaKTePU3yeTCsl ee
HU3KHM ypoBHEM (66,7% u 63,6% COOTBETCTBEHHO)
1 y HeOONbIIOW TpyNnbl oHa Bbicokas (cpean 8,3%
foHomed u 13,7% ngeBymek). Ilpum cpaBHeHHH
OaIbHBIX 3HAUEHWH TOKa3aTelss CaMOOLEHKH
JIOCTOBEPHBIX pa3Nn4nii He 00HapyxeHo (Tabm. 1).

MOXXHO  BBIJCIUTH  CJICOYIOIINE  OCOOCHHOCTH:
Ta6auna 2
YpoBeHb arpeccu y IOHOLIEH M JeBYylIeK ¢ HHTEPHeT-aUIUKIUeil
YpoBens arpeccun B 6asiax IOnOmM JeBymiku
n= 24 n=23

BepOanbHas 2,75+0,3 3,2+0,4
dusnueckas 4,04+0,36 2,7+0,4%*

Ipeamernas 2,8+0,3 4+0,4*

DMoIMOHAIbHAS 2,4+0,3 2,2+0,3
Camoarpeccust 3,4+0,5 3,26+0,4
O6mmas 15,2+1,1 15,3+1,3

[IpumMedaHne: MOKa3zaTeNlb CTATUCTUYIECCKA JoCcToBepeH npu: * P<0,05.

Ilpy  oueHKe  arpeccMBHOTO  ITOBEACHHUS
0oOHapy>XeHO, YTO 3HAUCHHMs NPEIMETHOI arpeccu,
BEIpaKCHHBIE B Oayurax (Tabi. 2), JOCTOBEPHO BHIIIC
Yy HHTEPHET-3aBUCUMBIX JEBYIIEK 10 CPABHEHUIO C
TaKOBBIMU FOHOLIIAMHU (40,4 i 2,840,3
COOTBETCTBEHHO), a (U3MUECKOW — Yy TOCICIHUX
(4+0,36 mpotus 2,7+0,4). Beicokuit ypoBeHb 0011Ieit
arpeccud, JEMOHCTPUPYIOIIUH HHU3KHE aNalTHBHBIC

BO3MOJKHOCTH, 4Yalle BCTPEYACTCA Yy aJIUKTOB
xkeHckoro moma  (8,7%  mpotuB  4,2%), a
camoarpeccud — y Myxckoro (25% wu 17,4%

COOTBETCTBEHHO). MccienoBanue TUMa JHYHOCTH
MOKa3aJl, YTO MPAKTHYCCKH IIOJIOBHHA HWHTCPHET-
3aBHCHUMBIX  JICBYIICK SBISIOTCS  aMOHBEpTaMH
(45,5%), 31,8% oOcmenyemMpIx TPUXOAUTCS Ha
9KCTPABEPTOB, B TO BPEMs KaK y IOHOIICH CHUTyalus
BBITVISIAUT HecKoabko uHaude: 70,9% oTHOCATCS K
ambusepram, 20,8% — K OJKcTpaBepTaMm, a BOT
HHTPOBEPTUPOBAHHAS HAMPABJICHHOCTb JMYHOCTH Y

JIeBYIIIEK-aJIMKTOB BEIABIICHA ITOYTH B 3 pasa yarie
(22,7% npotus 8,3%).

BriBOABI.

Takum o0Opa3om, aHAIH3 MCHXO3MOLIMOHAIBHON
cdepsl HWHTEPHET-3aBUCHMBIX CTYJICHTOB
MEIUIMHCKOTO MPOQHIIS MO3BOJIII BHIAEIUTH CBOETO
pola KOHTYpPBI JHI[, OTHOCSIIMXCS K JaHHOMY
KOHTUHI'CHTY, KOTOPBIA HE3aBHCMMO OT TI0JIa,
JIOCTATOYHO TPEBOKEH, JICIPECCUBEH, UMEET HU3KYIO
CaMOOIIEHKY, CTapaeTcs HaXOJUTbCd B CBOEM
COOCTBEHHOM BHPTyaJlbLHOM MHpPE M  MEHbIIC
KOHTaKTHPOBaTh C OKpYXalomUMH. [lomydeHHbIC
JaHHBIC  SABJSIFOTCS.  OJHMM U3 (DpParMeHToB,
COCTABILSIFOIINX CJIOKHYIO MO3aWKy JIMYHOCTHBIX
U3MEHEHUH aJUIMKTa, M TpeOyloT NajbHEHIIero
u3ydeHust. Pe3ynpTaTsel IPOBEJEHHOTO HCCIIEIOBAHUS
YKa3bIBalOT Ha HEOOXOJMMOCTh pa3pabOTKM IUIaHa
KOPPEKITHOHHBIX u poQUITaKTHYECKUX
MEPOTIPUATHIH.
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ADVANCED MATHEMATICAL MODEL OF THE PROCESS OF FINE-
DISPERSED PARTICLES DISTRIBUTION IN THE ATMOSPHERE

Abstract: The paper considers the urgent task related to monitoring and forecasting the ecological state of the
surface layer of the atmosphere in industrial regions with the aim of maintaining a balance of the sanitary norm.
The review of scientific works on the development of mathematical models, numerical methods and their software
for carrying out a complex study of transport processes, diffusion and transport of aerosol particles and exhaust
gases in the atmosphere is reviewed. The developed mathematical model of the process of transport and diffusion of
aerosol particles in the atmosphere is considered, which takes into account the essential parameters of the research
object: the velocity of the particles of aerosol emissions in the atmosphere, which depends on the mass and radius
of the particles; acceleration of free falling of particles; coefficient of the drag of particles during their transfer by
air mass; body shape factor for calculating the drag force; air flow lift; the density of particles and air, as well as
the viscosity of air.
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YCOBEPHIECTBOBAHHASI MATEMATHYECKAS MOJIEJIb ITPOINECCA PACITPOCTPAHEHUS
MEJIKOAUCITIEPCHBIX YACTHUIl B ATMOC®EPE

Annomauusn: B pabome paccmampusaemcs aKmyaibHas 3a0aud, CESI3aHHASL C  MOHUMOPUHZOM U
NPOSHO3UPOBAHUEM IKOTOSULECKO20 COCHOSHUS NPUZEMHO20 CLOSI AMMOCHePbl RPOMBIULIEHHBIX PECUOHO8 C YelbHO
coxpanenusi baranca canumapnou nopmel. I[lpueeden 0630p Hayumvlx pabom no paspabomie MAMEMAMUYECcKUx
MoOenell, YUCTIeHHbIX MemOo008 U UX NPOSPAMMHO20 ObecnedeHus: Oiisi NPo8edeHUss KOMNIEKCHO20 UCCIe008AH s
npoyeccog nepenoca, Oup@ysuu u mpawcnopma a’po30ibHLIX YACUY U GbLOPOCHBIX 2A308 6 ammocpepe.
Paccmampusaemces pazpabomannas mamemamuieckas Mooeib Npoyecca nepeHoca u Oup@ysuu aspo3onbHbIX
yacmuy 6 ammocghepe, 8 KOMOPOU VUMEeHbl CYWeCMEEeHHble NApamempsl 00beKma UCCIe008aHUS. CKOPOCHb
nepemewenus Yacmuy aspo30ibHbIX GbIOPOCO8 6 ammocghepe, 3A8UCAWAs OM MACCbL U pAOUyca Yacmuy,
YCKOpeHue c80000H020 NadeHuss wacmuy, Kodpguyuenm 10606020 CONPOMUBIEHUS YACMUY NPU NEPEHOCe UX
6030YWHOL MACCOU, KO3 uyuenm Gopmvl mena Oasi BbIYUCIEHUS CUTbL CONPOMUBLEHUS, NOObEeMHAL CUNA
6030YUIHO20 NOMOKA, NIOMHOCHb YaCmuly U 6030yXd, d MAKlce 83KOCMb 8030VXd.

Knroueevie cnosa: mamemamuueckas. MoOeib, NEPEHOC, Ou@@ysus, 6pedHvle Geujecmea,
KIUMAmMu4ecKue paKxmopul, 2UOPOMEXAHUKA, METKOOUCHEPCHbLE YACTIUYbL.

1n0200HO-

BBenenue

Bomnpocbl MOHUTOpWHTA, TPOTHO3UPOBAHUS H
OTICHKH 3arpsi3HEHHs aTMOC(epsl M MOJACTHIAOIIeH
MOBEPXHOCTH 3€MJIM MACCUBHBIMU M AKTUBHBIMH

MPUMECSAMH, MEJIKOJUCIEPCHBIMH YacTUIIAMH |
YIIEKUCABIMU  ra3aMy, a  TakkKe  BOIPOCHI
MPOEKTUPOBAHHUSI M Pa3MENICHUS IPOMBIIIICHHBIX
00BEKTOB C COOJIIOICHHEM MPEACIBHO JIOMYyCTUMBIX
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CAaHUTAPHBIX HOPM ISl TPOMBIIUICHHBIX PETHOHOB
COCTaBIISIIOT OO0 OJIHY M3 aKTyaJbHBIX MPOOJIEM B
001acTi OXpaHbl OKPYIKAIOIIEH CPEJIbI.

AHanM3 COCTOSIHMSA OKpYXalolled cpeabl 3a
MOCJIEHNE TOJbl TOKa3aJl, 4YTo OOJBIION pocT
BBIOpOCa BPEIHBIX BELIECTB B arMocdepe MpHBEN K
JCcOaTaHCy DKOJIOTUYECKOTO COCTOSIHUS OTIEIBHBIX
PErHOHOB. JTO OCOOEHHO 3aMETHO B TOCYIapCTBaXx,

rJie  UMEeT MECTO BBICOKMH TEMIl Pa3BUTH
MpPOMBIIIJIEHHOCTH, HanpuMmep, Kurtail, Poccus,
Wumusa, CIIA, @pannus, BenukoOpuranus,

SAnonus, Cesepnas Kopes, Manaiizus u ap.
HeraTtuBHble mociencTBUsl BO3HHUKAIOT 33 CUET
YBEJIMYCHUS]  3ara3oBaHHOCTH  aTMocdepsl U
KOHIIEHTPALMH BPEAHBIX MEIKOJUCIEPCHBIX YACTHI,
OTPULIATENIBHO BO3JCHCTBYS Ha JKUBYKD CUCTEMY —
hiopy u ayHy pernoHOB, a Ha TII00ATFHOM YPOBHE
BHOCST JICTITY B U3MEHEHHE KJIMMAaTa 3eMHOT0 11apa.
Hamo ortMeruts, YTO A1 KOMIUIEKCHOTO
UCCIIEOBAaHNUS YKa3aHHOW IPoOJIeMbl HEO0OXOIUMO
CO3/1aH1€ KOHCTPYKTUBHOM CUCTEMHOM METOI0JI0TUHI
MaTeMaTH4ecKOro MOJICIMPOBAHMS, HMCHOJIb30BaHUE
KOTOpOM Jiact BO3MOKHOCTb MIPOBECHUS
MOHHUTOPHHTA U TPOTHO3MPOBAHMS 3KOJIOTHUECKOTO
COCTOSIHMSI TPOMBIIIJICHHBIX PErHOHOB C  IIEJBIO

IIPEJOTBPAILECHHS OIIACHBIX TEXHOTE€HHBIX
MOCIEACTBUI u HMPHUHATHSL MIPaBUIIbHBIX
YIPAaBJIEHYECKUX PELLICHUI.

O030p MUTEPATYpPBI

Hay4nble wWccrenoBaHusi, HampaBICHHBIE Ha
pa3paboTky MaTeMaTUYECKUX Moenein u
BBIYMCIUTENBHBIX ~ QITOPUTMOB ISl CHUCTEM
MOHUTOPUHIa M IIPOTHO3UPOBAHUA 3arpsI3HCHUS

aTMocdepbl IPOMBIIIJICHHBIX PETHOHOB, ITPOBOASTCS
B NIEPEIOBBIX HAYYHBIX LIEHTPAX U BBICIINX Y4EOHBIX
3aBeICHUAX MHpa, B YHCIO KOTOPBIX BXOJST
Karlsruhe Institute of Technology, Institute of
Applied Geosciences (I'epmanusi), Centre for
Ecology and Hydrology, Centre for Water Science
(BemukobOpuranus), Finnish Meteorological Institute
(Ounnsagust), National Institute of Hydrology,
Waterloo Hydro Geologic (Uumus), Wactutyt
atmoctepsl Guukn uMm. A.M. OO6y3oBa, MHCTHTYT
BBIYHCIUTEILHOH MAaTeMAaTHKH M MaTeMaTHYecKOH
reo¢usuxu (Poccus), Hayuno-ucciienoBarensckuii u

MIPOEKTHO-TEXHOJIOTHUECKUI WUHCTHUTYT
«ATt™mocdepar, Hanuonanenstit YHUBEPCHUTET
V3bekucrana, TamkeHTCKUM YHUBEPCUTET

WHPOPMAIMOHHBIX TexHoJormid (Y30ekucraH) u
JIPYTUX.

B wactHOoCTH, TpoONEMOW MaTeMaTHIECKOTO
MOJIEIIMPOBaHMS MTPOIIECCOB MepeHoca, Aupdy3un u
TPaHCIIOPTa BPEAHBIX BEILECTB (YIVIEKUCIIBIE Ta3bl,
MEJIKOJICIIEPCHBIE  a3pO30JIbHBIE  ITACCHBHBIE H
AKTHUBHBIC ‘-IaCTI/II_[) 3aHUMArOTCsA HAYYHBIC IHIKOJIbI,
co3gaHHble NoJ pykoBoacTBoM [.M. Mapuyka, B.B.

Kubemns, JI.H. 'yrmana, ©.b. AGyranueBa, a Takxe
3apyoexHbix yueHsix W.J. Layton, J.H. Ferziger,
J.W. Deardorff, M. Germano, U. Piomelli, L.C.
Berselli, G.S. Winckelmans, W.C. Reynolds, X.
Bumguck, K.A. Benne, K.M. Hanmo, XK. I'otaac, M.
Mromumonana, C. Tpan, M. Matuec, B. Dnensman u
Ap.

OdyHIaMEHTaTbHBIC  ACHEKTHl  METOJOJIOTHH
MaTEeMAaTHYECKOTO MOJISIUPOBAHUS nporecca
nepeHoca U AU y3uH BpEeIHBIX MEITKOAUCIEPCHBIX
YacTUI[ ¥ VYIJIGKHCIBIX Ta30B B aTMmocdepe
chopmymnupoBansl B paborax M.E. bepmsanma, E.JI.
I'enuxoBuya, P.M. Onuxyna, H.JI. brizoBoii, FO.A.
Anoxuno#t, A.X. Octpomoruinbckoro, T Iversen.,
T.E. Nordeng, R.Lange, M Pekar., akanemuxa C.A.
Cononkosa u Jip.

PazpaboTkoii aBTOMAaTH3MPOBAHHBIX CHCTEM
9KOJIOTUYECKOTO MOHHTOPUHTA W TPOTHO3UPOBAHUSI
COCTOSIHHS OKpPYXKAroIei Cpeapl 3aHUMAIOTCA Mpod.
I'.B. ABepun, A.A. JIroobumos, B.1O. Bonkos, FO./1.
Onensiiteitd, B.B. Byrposckuii, A.M. Iloropenos,
A.B. busukuH u ap.

B paborax M.JI. ApymaHoBa U €ro y4eHHKOB
MIPOBEICHBI TONPOOHBIE WCCICIOBAHMUS, CBS3aHHBIC
MpoIeCCaMi  BBIHOCA COJIC-TIBUICBBIX YACTHI[ W3
OCYIIEHHOH 4acTH ApaJIbCKOTO PErMOHa U MO0KAa3aHo,
HA  CKOJNILKO  UW3MCHSETCS  KIMMaT  perruoHa
BCIIEICTBHE BO3JICHCTBUS BhIIIE YKa3aHHOTO (pakTopa
[1-4]. BozzeiictBre apo3ojedl Ha KIHMAaTHYCCKHE
XapaKTePUCTUKU KIACCU(MUIIMPOBAHO  CIICIYIOIIHM

obpazom:

- yBelW4eHHe TEMIIepaTypHbI ITOBEPXHOCTH
HOTJIOIIAIOIIUMH a3P030JIIMH;

- CHI)KEHHE TEMITepaTyphl MTOBEPXHOCTH
PaccenBalOIUMU a3pO30JIIMHY;

- yMCHBLICHHE  TEMIICpaTypbl  MOBEPXHOCTH

BCJIC/ICTBHE YBEIMUYCHHS KOJIMYECTBA OOJIAKOB U
MOTJIONICHHS MU TIPSIMO# pafiuaIiiu;

- YBEIMYCHHUC KOJMYECTBA U MPOJODKUTCIBHOCTH
(BchencTBUe 3alep)KKH BBITAJCHUS OCAIKOB)

006magHOTO MOKpOBa pu 00JTBIITIIX
KOHIICHTPALUAX BOJOPACTBOPUMOTO a3p0O30JIs;

- yBeNIMYEHHE  KOJIMYECTBA  OCAmKOB  IIpH
HeOOJIBIINX, HO AOCTATOYHBIX JJIsi 00pa3oBaHus
KPYITHBIX Karenb, KOHIICHTPALIUSIX
rpy0OarCIepCcHOTO a3po30iis (TMUTaHTCKUX sep
KOHJICHCAIIVH).

Huccepranus [Mymununa FO.H. [5] nocssimena
npobieme MaTEeMaTHYECKOTO MOJISJTUPOBAHUS

MPOIIECCOB 3arpsi3HEHUsI aTMOC(EPBl U PELICHHIO
TaKUX 3a7a4, Kak IPOTHO3HPOBAHHUE, pPa3MeEIleHUE
MOCTOB 11 MOHHTOPHHTA (CTAI[HOHAPHBIX |
MOOMJIBHBIX),  OLIEHKa  BKJaJa  KOHKPETHOTO
MIPOMBIIIJIEHHOTO 00BEeKTa B o0IIee 3arpsi3HeHHe
BO3/lyXa B PEaJbHOM BPEMEHHU C LENbI0 HPUHATHA
YIIPaBJICHYECKHX MEpP M0 HOPMUPOBAHHIO BHIOPOCOB.

B crarse [6] pa3paborana monens 3D CFD mna

Ilenenxko, A.E. Anosna, JL.T. MarseeBa, B.IL UCCIIEI0OBaHUS mporecca pacIpoCTpaHeHus
JeivankoBa WM.D. Haama, 3.A. 3akapuna, H.A. MENKOIHCIIEPCHBIX ~ adpPO30JIbHBIX ~ YaCTHI[ B
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atMoctepe. Maremarndeckass MOJINIb OCHOBaHa Ha
MOJICIM TPAHCHOPTHOTO TpajgueHTa. B  padote
MPUBOAATCS  TONPOOHBIA  aHANMW3  Pe3yIbTATOB
MPOBEJIEHHBIX YHCIEHHBIX pacyeToB Ha OBM u
BBIBOJIBI CBSI3AHHBIE C HUM.

B nmccepranuonnoii padore Cepéruna O.B. [7]
pa3paboTaHbl MATEMATUYECKUE MOJICIIH MOTJIOIICHHUS
aTMOc(epHOTO  KHCIIOpOJa, BaJOBBIX BEIOPOCOB
YIJIEKUCIOro Ta3a M pPajOHa B IPU3EMHBIA CIOU

aTMoc(depbl, OTIMYAIOIUECs TEM, 4YTO YUYTEHO
BIIMSIHUE MTPOTSKEHHBIX ra300TAAI0IINX
MTOBEPXHOCTEH, KOHTaKTHPYIOIIIX c
BEHTWIALIMOHHBIMU CTpYSIMH u

a’pOTa30IMHAMHYECKUX XapaKTEPHUCTUK OYUCTHBIX U
MOATOTOBUTENIBHBIX YY4aCTKOB. Y COBEPIICHCTBOBAaHA
MeTOIMKa HMHBEHTapHU3aLuu HUCTOYHUKOB
MBUIETa30BBIX  BBIOPOCOB  OT  YTOJIBHBIX  IIaxT
ITogmockoBHOTO OacceifHa, a Takxke pa3paboTaH
KOMIUIEKC IPOTPaMMHBIX CPEICTB, MO3BOJIAIOLINHA
ABTOMAaTU3UPOBATh IPOLECC pacyeTa IbIIETa30BbIX
BBIODOCOB B MpPHU3EMHBIE CIIOW arMoc(epbl OT
HUCTOYHHUKOB IOBEPXHOCTHOTO TEXHOJIOTHYECKOTO
KOMILIEKca YTOJIBHBIX 11axT, MIPOBOJUTH
BBIYHCIIATENBHBIE JKCIEPUMEHTBI IpH
MOJICIUPOBAHUM DPA3JIUYHBIX T'E€0IKOJOTHUECKUX U
Fe0TEXHOJIOTHYECKUX YCIIOBUI.

B craree [8] paszpaboTana gUHAMHYECKas
MHOTOMEpHas MaTeMaTHYeCcKast MO/IENb
TEIUIOMACCONEPEHOCa  BPEIHBIX  NpUMecell U
TEIJIOTHl B IIPOM3BOJCTBEHHOM Cpele C AKTUBHOMU
BEHTHIISIUEN ¥ MICTOUHUKAMH 3aTrpsI3HEHHS, KOTOpas
B OTIMYHE OT  CYIIECTBYIOUIMX  Mojenei
pacripocTpaHeHHsI POU3BOJCTBEHHBIX BpEAHOCTEH
MO3BOJISIET YYUTHIBATH 3aBUXPEHHS ra30-BO3AYIIHBIX
MTOTOKOB.

B pabore [9] ommcaH HOBBIA aNTOPUTM
W3BJICYCHUs] TIOJIHOTO COJCPXKAHMsI aTMOC(EpHBIX
TOHKOJMCIIEPCHBIX YacTHIl (4aCTUI] Pa3MEpOM MEHEE
,LO m 2,5 MKM) U3 MYJIbTHCHEKTPAIBHBIX
CIYTHUKOBBIX H300pakeHuil B Buammor u HK-
001acTAX 3NIEKTPOMArHUTHOTO CIIEKTpa. AJTOPHTM
OCHOBAH Ha PETPECCHOHHBIX COOTHOLICHUSX MEXIY

OTpaXKaTEJIbHOMN CHocOoOHOCTHIO BepxHEH
MOBEPXHOCTH  aTMocdepbl, MHKPOPHU3NUECKUMH
mapaMeTpaMHM  a’po30isl M T€OMETPHUYECKUMHU

napaMeTpamMH CIYTHHKOBOH cueHbl. [IpemnaraeMslii
ITOPUTM  PEAIN30BaH U INPOTECTHPOBAH AT
CIIyTHHUKOBOT'O npubopa  MERIS (cpennee
paspenieHne n300paxeHus ).

B pabore [10] mnpenmaraeTcs IBYyXMEpHAs
MOJIeNIb  aACOpOLMM  CIEIOBBIX  aTMOC(EpHBIX
COCTABISIFOIMX a3PO30JIbHBIX YacTHIl B BO3IYXE,
BBIOPOILICHHBIE  MPOMBIIUICHHBIM  MCTOYHHUKOM.
Mopens OCHOBaHa Ha NPHUMEHEHUH TEOPHH
TypOyneHTHO# uddy3un B MOrpaHUYHOM CJIO€
aTMocdepbl B COYETAaHHH C MOJENBIO JIUCIIEPCUH
BPEIOHBIX Ta30B W MOJCNBIO aJcopOnMu rasa
MOPUCTHIMH ~ TBEPABIMH  HYacTUlaMH. [Ipoduim
CKOPOCTH BETpa, HCIIOJIb3yeMblE B CHMYJIALMIX,

OBUTH YCTaHOBJICHBI 110 TAHHBIM, paHee ITOTy4CHHBIX
B TIOJIEBBIX YCIIOBUSAX aBTOpaMu ctaTbu B CeBepHOM
Herpeese (M3pamns). PaspaboranHas wmomeib
MO3BOJISIET AHAJTU3UPOBATh IMPOCTPAHCTBEHHYIO H
BPEMEHHYIO JBOJIIOIUIO KOHIICHTpAIMH aacopOeHTa
B ra30Boif (paze, a TakKe B TBEPIBIX YACTHIIAX.
Pacripenenenne KOHIEHTpaluu  ajcopOeHTa
paccumThIBaeTCsA U1 TBepIslx uactur PM?2.5-10,
9TO THUIHUYHO JJIsi IPOMBIIUICHHBIX BBIOPOCOB.

Ananms MIPOBOANTCS TSt Pa3IUIHBIX
METEOPOJIOTUIECKUX YCIIOBUH u KJIacCOB
ycroitumBoctn  atMocdepsl.  Ilokazano,  9to
KOHIIEHTpaLHs rasos, a/IcopOMPOBAHHBIX
a’3pO30JIbHBIM TUIIOMOM, CHJIBHO 3aBHUCUT OT YPOBHSI
atMoctepHoit  TypOyineHTHocTtH.  [lomydeHHEBIE
pe3yabTaTbl  CPaBHHUBAKOTCA  C  HUMEIOLUMUCS

SKCIEPUMEHTATBHBIMH JaHHBIMHU.
B pabote [11] nucnonszoBansl mosgesns COSMO-
ART mis mporHo3a KOHIEHTPAIMKA 3arpsi3HSIIONIIX
BemectB B armocdepe. Kak oTmedaroT aBTOpHI
cratb  cucreMa KOCMO-RU7-APT cnocoOHa
aJIeKBaTHO CMOJICITMPOBATh 3HAUYCHUE KOHIICHTPAIHH
npumeceil B atmocdepe. Cucrema BKIIOYaeT B ceOs
MOJIyJIb OIICHKH BBIOPOCOB 3arpsI3HSIOIINX BEIIECTB
B aTMoc(epy U3 JECHBIX IOXApOB, KOTOPHIA OBLT
YCIIEIIHO MPOTECTUPOBAH Ha CIIydae JIECHBIX
noxkapos, npoumzomeqmuux jgerom 2010 roma s
eBponeiickoi yactu Poccun. B cratbe nokasano, 4to
TOYHBIA MPOTHO3 KOHIEHTPAIMK 3arPA3HSAIONINX
BEILIECTB OKa3bIBACT MOJIOKUTEIBHOE BIMSHHE Ha
MPOTHO3 TEMIIepaTypsl BO3AyXa W3-3a ydeTa
a’p030JIbHON 00PATHOI CBS3M Ha M3ITyYCHUE.

B pabote [12] TIOJTy9IEHO TOYHOE
AHATUTHYECKOE pEIICHUE YpaBHCHUS aJBEKIUHU-
middy3un, npenmonararoiiee  napaMeTpH3alUio
TypOYJIICHTHOCTH [UII TayCCOBCKOW  JHICIIEPCHH
3arpsi3HEHUs] M y4eT OYHMCTKH OCaJKOB adpO30JIIMHU
noxkaeM. BrimsHue pactipenenieHus pa3MepoB Kareib
JIOXKs1 OBUIO YYTEHO C TNOMOIIBI0 MeTona MoHTe-
Kapuo. Kak  ormewaroTr  aBTOphl  PabOTHI,
MIPEUTOKEHHBIN TTOAXO0]] TO3BOJISCT aHAIU3UPOBATH
NPOCTPaHCTBEHHYI0O M  BPEMEHHYIO  3BOJIIOLHIO
KOHIICHTPALIUH a’p030Jis B Ta30BOi (ase, a Takxke B
JOXKIEBBIX Kaluigx. B pabore moiydeHbl sBHOE
AQHATUTHYECKOE BBIPAXKEHHE, KOTOpPOE IO3BOJISIET
AQHAJIM3MPOBATh 3aBHCHUMOCTH CKOPOCTH a’3p030JieH
HUXKEe oOnaka, abcopOupPYIOIIMX OT TayCCOBBIX
IUTIOCOBBIX ~ BBIOPOCOB  BO3/yXa II0  pa3sHbIM
napaMeTpaM M OOHapyXeHO, YTO MaKCHMalbHas
KOHIICHTPALUS adp030JIcH Ha YPOBHE 3eMITH 3aBUCHT
OT WHTEHCHBHOCTH OCAJKOB, & MECTOIOJIOKECHHUE
MaKCUMyMa IPUOIIDKACTCA K HCTOYHHUKY M3TydeHHS,
KOTJ]da HWHTCHCHUBHOCTH OCAJIKOB  yBEJINYHBACTCS.
CpaBHeHHE TpeJCKa3aHui TEOPETHUECKONH MOJENH C
IKCICPUMCHTATBHBIMH JAHHBIMH, MOKAa3aJIo
JIOBOJIBHO xopoliee coriacue MEXIY
TEOPETHUYCCKIMH PE3YIIbTATAMU U 3KCIICPUMCHTAMHU.
Kak orTmedaroT aBTOpBl CTaTbM, IIOJy4EHHBIE
pe3yiabTaThl MOTYT OBITh TOJE3HBI TIPU aHaJHM3e
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Pa3IMYHBIX MOJENCH METEOPOJIOTUM W  XUMHH, 00 O A9
BKIIIOYas ~ OYUCTKY  adpo3oyied B IUIAMEHH ot +u EM + Vé’_y +(w- Wy ) +ob=
3arpsi3HEHMS  BO3AyXa 1O JOXKAS W OLEHKY
BO3/ICHCTBUS Ha YeJIOBEKa Pa3IMYHBIX XHMMUYECKHX, _ 2%0 %0\ o K a6
OHMOJIOTHYECKUX U PAHOIOTUIECKUX 3arpA3HUTENEeH B 2 52" S, K@)+ @)
: ox: oy oz 01
1 i 6
POBEIICHHBII aHAIIM3 BBIIIE YKA3aHHBIX paboOT +50(X. Y. 2.0):

MOKa3ay, 4TO npu MaTeMaTHYeCKOM
MOJICTUPOBAaHUK TpoLecca MepeHoca u Auddyzuu
BPEIHBIX BEIECTB B arMoc(epe He pacCMOTPEHBI C

Y4YEeTOM CIEOYIOLIMX OCHOBHBIX (DaKTOPOB, KOTOpPEIE

CYIIECTBEHHO BO3/ICHCTBYIOT Ha 00BeKT

HCCIIeIOBaHMS:

- IpuW mpouecce nepeHoca U AU y3un BpeIHBIX
BEIIECTB B  arMocepe HE  pPaccMOTpeH
TPAHCHOPT a3pO30JIbHBIX YaCTHI[ Yepe3 rPaHHULIBI
o0acTy pelleHnst Kak TpeThs KpaeBasi 3a/1aua;

- 1mpu MaTeMaTH4YeCKOM MOCITUPOBAHNH
mporiecca B Bcex pabortax  KoddduimeHT
HOTJIOIIEHNUST BPEIHBIX BEIECTB B aTrMmocdepe,
KOTOPBI JIOJDKEH M3MEHATCS CO BpEMEHEM,
OpaJicst OCTOSIHHBIM;

- HE YYUTHIBAJIACh OporpauvecKkas HOBEPXHOCTb
3eMJIM, KOTOpasi UTPaeT CYIIECTBEHHYIO POJIb B

MpOIlecCce  PaclpOCTPAaHEHHUs. — adpPO30JBHBIX
gacTull B atMmocgepe;
- HE  YYATHIBAINCH  IIOTOJHO-KINMATHICCKHE

(aKTOpHI B pealbHOM MacITabe BpEMEHH;

- BO BcexX pa3pabOTaHHBIX MaTeMaTHYECKUX
MOJIeNSIX TIpoIlecca CKOPOCTh M HaIlpaBIICHHE
BeTpa Opayich IOCTOSIHHBIMH, a aHaJu3
METPOJIOTHYECKUX JAaHHBIX TIOKa3aj, YTO B
CpelHEM 3a CYTKH HaIpaBJICHUE BETpa U
CKOPOCTb M3MeHsUTUCH 12-13 pa3;

- B MaTeMaTHYECKHX MOJEIAX Ipolecca MpH
MEPEeHOCEe  YaCTHI[  3aJaBaJIMCh  CKOPOCTh
BO3IYIIHOTO TI0TOKa B aTMmocdepe, a He
CKOPOCTHU nepeMeIeHHs YaCTHII, a
KO3 PHUIIIEHT B3aMMOJENCTBHUSI C
MOJICTHJIAIONICH  TOBEPXHOCTBIO  3aJIaBaJICS
MTOCTOSIHHBIM, B TO BpeMs, KOTJIa OH 3aBHCHT OT
(U3NKO-MEXaHUICCKUX CBOWCTB IOBEPXHOCTH
3eMJIH;

- B MareMaTW4ecKHX IIOCTAaHOBKaxX  3a/1add
CKOPOCTh OCXXKJICHWsI YaCcTHI[ 3a/1aBajach Kak
MTOCTOSIHHAS! KOHCTAaHTa, OHA HE MU3MEHsJIach CO
BpPEMCHEM U B 3aBHUCHMOCTH OT pPa3MEpOB U
(OpPMBI YaCTHII.

IHocTanoBKa 3a1a4n

Jns pa3paboTKu aleKBaTHOH MaTeMaTH4YeCcKOi
MoOJAenH  mpomecca mepenoca u  aubdy3un
a’pO30JBHBIX  BRIOpOCOB B atMocdepe, rae
YUUTBHIBAETCS CKOPOCTh MEpPEMEIICHHs YacTHI[ I0J
JIEWCTBHEM CKOPOCTH BeTpa B IIOTPAHHUYHOM CIIO€
aTMocdepbl, pacCMOTPUM  IIOJJHOE  YpaBHEHHE
THJPOTMHAMHKH

du 2 2
m—=cC;zr u-uU)“;
dt f pg( )

m® ¢ mr2p, (v-U)

dt 2
dw, 4

m—9 - % 3 —p)g—
m 37 (Pn =PI

=Ky prrw, +F,
C COOTBETCTBYIOIIMMH HAYATbHBIM
H(Xa y: Z,O) = 60 (X’ y' Z)’
u=u(0); v=v(0); 3)
Wy =Wy (0) mput=0

1 KpacBbIMU YCIOBUAMU

00

—u —p(6. -0):
Al 17(6,-0)
26
L —n(0,-0):

H . 1n(6,-0)

26

WL P

y=0

12O (0, -0): @)
.

26
— - — 6 — ;
x(2) ol (ﬂ Qo)
26
D —n(6,-0).
x(2) ), 77( a )

3nece 0 (X, Y, Z, t) — KOHIIEHTpAIUS IPHUMECH;
U, V — COCTaBJIAIOIIE CKopOCTeﬁ JBHOKECHUS YaCTUI]
10 TOPU3OHTAIH B MOTPAHHYHOM CJI0€ aTMOChEpHI,
Up, Vp, W, — CKOPOCTH BETpa B TOPU30HTAJIBEHOM U

x(2) -
K03(hGHUIKEHT TYpOYJIEHTHOCTH, Wy — CKOpOCTb
ocakieHus dacTull, (I — kodpduuuent auddysuu

BEPTUKAJIbHOM HaIlpaBJICHUX;

10 TOPU30HTAH, O — K03((GHUINEHT MOTJIOMEHUS,
— KO3 GUIHEHT B3aUMOJICHCTBUS C IOACTHIIAIOMICH
MOBEPXHOCThIO, Qp — HAA3EMHBIA HCTOYHHK

BBIOpOCA BPEIHBIX BENIECTB B atMocdepy; 17—

TOYEYHOTO UCTOUHMKA; O j — (QyHKuus [lupaka, m

OMIIUPUUYECKUN napamerp, MOII[HOCTb

— Macca 4acTUlbl; [ — paauyc dacTuusl; t — Bpems; g
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— YCKOpeHHs CBOOOJHOTO MaigeHUs; Cr -
K03()(DHUIHEHT JTOGOBOTO COMPOTHUBJIEHHs YaCTHII, Ky
—  KkodpduummeHT GopMel Tema  ANA  CHJIBI
corpoTuBieHus; F, — moxbeMHas cuiia BO3IYLIHOTO
NOTOKa; L, — IUNIOTHOCTh YacTHUL; p, — IUIOTHOCTb

BO34YyXa, M, — BIA3KOCTb BO3JyXa.

Merton pemenust

Cucremy (16)-(23) unrerpuposats 3anauy (1)-
(4) paccmorpum B obmactu D=(0<x<a, 0O<y<b,
O<z<H), a WCTOYHUK TperoIaraeM
PacCIIOJI0KEHHBIM B MIPH3EMHOM CJIO€.

Bennunna QO sinsieTcst pyHKumei ot X, Y, Z, tu
OHAa BBIUUCISIETCS. B XOJIe PELICHHs 3ajavHu,
CBSI3aHHOW C 3pO3Mei MOYBBI, KOTOpas 3aBUCHT OT
METEOPOIOTHUECKUX yCIOBHi u CBOMCTB
[TOICTHJIAIOIEH TOBEPXHOCTH, pa3Mepa U IIOTHOCTH
MBUIEBBIX YacTIl [13-14].

Jyis MHTErpupoBaHMs TMOCTABJICHHON 3a1a4yu
OCHOBHBIE TapaMeTpbl MaTeMaTH4eCKOH MOJIEIH
nporiecca Uy, Vi, Wy, K, 4 Oymem ompenenste B

BHJE CTETICHHBIX (pyHKIMH [15]

n
Up (2,t) =|v] zi] cosa,
1
n
z

Vo (2,t) = vy =
1
n
Wb(z,t)=|vl|zi sina,
1

k(z,t):ko(z,t)+E(z,t),
H :|6|(kx + RHOZ),
rje |V1| — MOJyJb CKOPOCTH BeTpaipu Z=1 M, «

— Iapamerp, YKa3bIBAaIOUIMH HalpaBlieHue BeTpa
OTHOCHUTEJIEHO TOPU30HTA.

CocraBnsBiieli  BeTpa  BBIYHCISIOTCS  C
MTOMOIIBI0 (POPMYITBI

U = (U +vZ +wi)Y2.

Hamo orMeruts, uyTO B paboTax MHOTHX
aBTOpPOB  KOI(MUIMEHT  B3aUMOJCHCTBUS  C
MOJCTUIAIONIEH MMOBEPXHOCTBIO [ U3MEHSETCS B
npenenax 0< S <1. Ecim yactvia mnomamaer B
TBEPAYIO CTeHKy, To cuuraetcs F=0, ecuu
yaapseTcss O BOJIHYIO TMOBEpXHOCTh, TO [ =1.
OOBIYHO  YaCTh  ad’pO30JIBHBIX  BBIOPOCOB B
3aBUCHMOCTH OT CBOCH MACChI, METEOPOIOTHUECKHUX
U KIMMaTU4YECKUX  YCJIOBMM,  XapaKTEPUCTHK
MOJICTUJIAIONICH MOBEPXHOCTH M reorpadrueckoro
PAacCMoIOKEHHsI 00JIACTH PACIPOCTPAHEHHS MOMAIaeT
Ha MOJCTUIIAIONIYI0 MOBEPXHOCTh. 3aTeM 4acTh U3
HUX CHOBa TIoTaaaet B arMocdepy. Cuuraror, uto

SABIIACTCA MOCTOSIHHOM BEITUYUHOU B

paccMarpuBaeMoil 001acTH. DTO MCKaXaeT HPOTHO3
pacnpesieieHHss ~ 4YacTHIl  Ha  TOJACTHJIAoIIeH
moBepxHOCTH. UTOOBI M30€kaTh TaKoW MPOOIEMEI,
npu paspaboTke MaTeMaTHYECKOW MOJENH Ipoliecca
HY)XHO YUUTBIBATh [ = ﬁ(x, Y, Z).

Jlyist ydeTa MorJIomeHust a3po30JIbHBIX YaCTHIL B
pacTUTETFHOM MTOKPOBE ko3 PurmeHt
B3aUMOJICHCTBUSl C TIOJICTHJIAIONIEH TOBEPXHOCTHIO
[ HEoOXOIMMO BBIYHCIATH C MOMOIIBIO (HOPMYIIBI
[14, 16]:

0, z>7,,
B(xy,z,r)= 165
( ) 0,264w(z)"> wy®s(z), z<z,.
3)1605 Zh — BbBICOTa CJIOA PACTUTCIBHOCTH,

S ( Z) — yACJibHAad NOBEPXHOCTb PACTUTCIbHOCTH.

IlonpemHass cuga BeTpa OIpeAeNseTcs C
MTOMOIIBIO:

2 )2
F, =k,7r<p,U°,
a cuia JJ0O0BOTO COLPOTUBIICHHS
2 112
F, =0,0078zrp,U" ,
rae K, — kodhdHUIHEHT MOABEMHOM CUIBI BO3/LyXa

KOTOpbIt u3MeHsiercst B mpeaenax ot 0,03 mo 0,18
(s mouBsl 1 mecka 0,09-0,18).

MOHIHOCTL HaA3€MHOT'O NCTOYHHUKA
BBIYUCIISICTCS CO ITIOMOIIIBIO:
_0.126,9 -
Q=—"7"0Q,
PP

a pacxoJ mpumecei
co2 |, (Ungp |
' [ *k
QO — pg 1- p

g Usx
rac

W,
c=0.25+—2,

U

Kpurtnueckass CKOpPOCTh TPEHHsI BBIYHCISETCS
o gopmyie

4 .2
Ung = ,[0,0123( L2.dg L 3107¢ )
Pa P,d
IMpu GoMBIIMX CKOPOCTSIX BETpa CYIIECTBYET

mpocTas 3aBHCHMOCTb CKOPOCTH TpPeHHS U OT
cpeaHei CKOpOCTH BETpa U, :
(Ux = Usyep) = 0.44(Up-Ugep) ©

Bnech U =45cm/ c; Uyp =Temlc.  Tipu

MBUICBBIX Oypsax U. Menseres ot 50 mo 80 cm/c.

BoiBoabl
Jns  MOHUTOpUHIa W NPOTHO3UPOBAHMS
9KOJIOTHYECKUX COCTOSIHUS MTPOMBIIIICHHBIX

PETHOHOB B OTJIMYME OT PACCMOTPEHHBIX BBIIIC
pabot Obuta pa3paboTaHa MareMaTHdeckas MOJAETh
nmpomecca mepeHoca W au(pQY3UH  BpeIHBIX
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MCJIIKOAUCHICPCHBIX YaCTHUIL], B KOTOpOﬁ YYUTBIBAKOTCS HpeI[JIO)KEHHYIO MaTeMaTU4CCKYHO MOICIb

CYIIECTBEHHBIE MapaMeTpbl 0OBEKTa HCCIIEI0BAHUS:
CKOPOCTb  IEpEeMEIIeHHsI YacTHL[  a’PO30JBHBIX
BBIOPOCOB B arMocdepe, KOTopasi 3aBUCUT OT MAacChl
W pajuyca YacTHIl, YCKOPEHHUEe CBOOOIHOTO MajeHHs
qacTHUl; KO3((GHULIUEHT JI000BOTO CONPOTHUBICHHS
4YacTUIl IIpU [EPEHOCE HUX BO3IYIIHOM Maccoi
atMoctepsr; kodddurumeHt QopMel  Tema  uIA
BBIYKCJICHUSI CHJIbI CONIPOTHUBIICHHUS; ITOIbEMHAsl CHIIa
BO3IYIIHOTO MOTOKA; p, — IUIOTHOCTh YacCTUI[ H

BO3/lyXa; [, — BA3KOCTb BO3/IyXa.
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INTRODUCTION

Housing affordability is one of the most
pressing  socio-economic  problems of all
Commonwealth of Independent States (CIS)
countries, as well as in Uzbekistan. In particular,
today, in different countries of the world many local
and international programs are being developed to
provide the population with comfortable and
affordable housing.

The solution of the problem depends on the
increase in the volume of housing construction in
Uzbekistan, the development of all the components
of urban and rural infrastructure, as well as the
improvement of the housing  construction

Doi: éos¥ef https://dx.doi.org/10.15863/TAS.2018.09.65.12

management system using the experience of the
leading countries [8].

URGENCY

Despite the high population growth rates in
Uzbekistan (over the years of independence there has
been an increase of more than 9/4 million), there is a
steady increase in the housing stock in the country. If
in 1991 one person had 12/4 square meters of the
total area, then in 2016 this figure was up to 15.4
square meters with is grew up to 1.2 times.

In addition, the newly built houses in 2013
amounted to 10744.4 square meters. In 2014,
11419.4 square meters, in 2015 to 12052.7 square
meters and in 2016 - 12726.9 square meters [9].
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Diagram 1. Newly renovated houses in Uzbekistan by 2013-2016
(square meters)
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Source: Data of the State Committee of the Republic of Uzbekistan on Statistics [10].

By the First President of the Republic of
Uzbekistan, 2009 The Resolution of 1167 "On
Additional Measures to Expand the Housing
Construction in Rural Areas" of August 3, sets out
the scope of construction of individual housing
projects on standard projects approved in accordance
with general plans of rural settlements and
architectural planning projects expanded conditions

for the radical improvement of the living conditions
of the rural population [1].

In particular, in the period from 2009 to 2016,
in 1 308 rural settlements, the total area was 9 573
thousand square meters with 69 557 comfortable
houses were built and improved the living conditions
of more than 83 500 rural families. Also according to
such projects in 2017 15 000 houses and apartments
were built.

Diagram 2. Exemplary projects in rural areas number of houses constructed for 2009-2017
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10000 6800 7400
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| I I I

2009 2010 2011 2012
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Source: Data of the State Committee of the Republic of Uzbekistan on Statistics [10].

Considering the analysis of investment in
housing, this indicator is expected to reach USD
5640.7 billion in 2013. In 2014, 6692.8 billion soums

were issued. In 2015, 8443.1 billion soums will be
invested. and in 2016 - 11,126.7 billion soums.
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Diagram 3. The volume of investments into housing in 2013-2016
(billion soums)
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Source: Data of the State Committee of the Republic of Uzbekistan on Statistics [10].

Another positive result of the population’s
housing policy is to increase the level of
development of the service sector in the country, to
provide the population with new modern and quality
services, to ensure economic growth and the role of
the service sector in solving the problems of the
population, the work being done to strengthen of the
country.

Particularly, targeted state programs are being
implemented to provide the rural population with
drinking water and natural gas, as well as
construction of trunk water and natural gas pipelines
to increase the access of the population to safe
drinking water and natural gas.

THEORETICAL APPROCHES

According to the President of the Republic of
Uzbekistan Sh.Mirziyoev in 2016 Resolution of the
Cabinet of Ministers of the Republic of Uzbekistan
"On the Program of Construction of High-Rise
Residential Houses on Updated Model for Rural
Areas for 2017-2021" on October 21, in Uzbekistan,
comfortable housing is being built on new model
projects, taking into account the characteristics of
national mentality and rural living conditions as well
as high level of preferential lending and wide use of
new types of energy-saving materials and equipment.
These, in turn contribute to the reduction of the cost
of new construction and the establishment of optimal
prices for all layers of the population [2].

The national model of housing construction in
Uzbekistan is distinguished by the following
characteristics:

- development of rural housing construction is
seen as a long-term strategic priority;

- designing a house for the population to have
their own home-based mentality and regional
traditions;

- high share of private housing construction in
shared housing;

- the demographic factor has a significant
impact on the housing demand (young families and
population growth, household structure and
structure);

- a comprehensive (scale) system of privileges
and benefits for sustainable development of housing
construction.

Today in our country a great deal of attention is
paid to finding solutions to housing problems,
identifying housing construction prospects, efficient
use of housing and reconstruction. However, today's
practice shows that housing construction does not
take into account the optimization of the structure of
the housing fund and the substantiation of market
factors. This leads to imbalance in the housing of
different categories of households, the deficit of
some types of housing, and the excessive
construction of other quartzs and, in general, the
misuse of the country's housing stock [7].

This problem can be solved the optimal
structure of housing construction can be modeled on
this process. Modeling is related not only to the
predictability of external factors, but also to the
structure and scope of development of housing
construction, but to the choice and justification of
economic policy in the field of scientific and
technological progress, investments, prices and other
factors.

It is important to consider the length of the
investment period in the construction of modern
housing. The complexity, complexity and multi-
dimension of the problem require a complex,
systematic approach to the solution. The combination
of information-logical modeling and economics-
mathematical approaches makes it possible to
develop the optimal model.

ANALYTICAL PART

The most commonly used and proven method
used by experts today is simple and combinational
groups based on information-logical modeling. There

Philadelphia, USA

72 THOMSON REUTERS

Indexed in Thomson Reuters




| ISRA (India)

Impact Factor: | g (australia)

L JIF

= 1.344
| 1S (Dubai, UAE) = 0.829 |
= 0.564 |
=1.500 |

SJIF (Morocco) = 2.031

| SIS (USA) =0.912 | ICV (Poland)  =6.630
| PHHII (Russia) = 0.156 | PIF (India) =1.940
| ESJI (K2) =4.102 =4.260

| 1BI (India)

are some drawbacks along with the positive aspects
of using these methods. Because they do not allow
the effect of each factor. Therefore, in this study, we

have been using additional economic and
mathematical methods, which enables us to
incorporate  quality-theoretical ~ analysis  into

guantitative terms. Thus, in all sectors of the regional
construction complex, including housing, there is an
opportunity for accurate mirror investigation [3;4].

Theoretical model of housing construction
improvement can be as follows:

S=f(T,0,11,3, 2, K, C1T) 1)
Here:

S —housing fund structure;

T — technical (construction of living space with
technical means and on what technological basis);

O — organizational (interrelationships in the
entire production chain - from banks to wholesale to
construction materials, labor supply and so on);

I1 — legal (implementation of all legislative acts
in the area of housing);

D — economic (implementation of the basic
rules of the market economy);

1 — ecological (observance of rules of sun and
air insulation, safe placement, etc.);

JI — demographic (all factors - gender and age
to national characteristics);

K — cultural (compliance with all national
traditions and traditions in architecture and design,
inculcation of advanced international experience);

C — social (accounting for material possibilities,
government support and assistance);

I — town-planning (observance of town-
planning rules and procedures).

At the same time, it is necessary to address the
most important issue in the field of housing - to
ensure investment and the rational use of all material
and technical resources.

The most important issue in the development of
effective decisions on housing construction is the
validity of optimality criteria, i.e:

- identification of key issues
construction;

- selection of the most important quantitative
indicators;

- identification of the most important issues for
a specific type of construction (brick or panel
option), specific area (characteristics of the regional
development), and the number of concrete housing
(minimum 1-2, maximum 7), etc. .;

- simplicity of accountability for clarity for all
professionals at all levels and regions;

- reflect the process in dynamics.

Approaches to the construction of housing
construction should take into account organizational
and economic changes with the formation of market
relations [5;6]:

in housing

1) housing construction does not reach the
target indicators but works on the terms of
contractual relations with all participants of the
investment project;

2) the price of the product, including the latest,
ie, the cost of ready-made housing, is formed under
the influence of market mechanisms;

3) Thus, the balance of demand and supply of
housing is an essential element.

According to them:

1) the share of the state is sharply reduced;

2) the size of the non-state sector has increased
and primarily due to the construction of individual
homes by individual persons;

3) loss of management of a construction
complex, for example in Tashkent, with the
completion of the construction project;

4) regulation is carried out economically,
although some aspects of administrative intervention
are involved,

5) limitation of administrative interference.

Taking into account the abovementioned,
housing construction can be structured in the
following areas:

I. Development of a housing construction
model with demarcation of time and duration of the
construction;

Il. The development of the multi-level model -
the opportunity to use this model in the city, district,
at the enterprise level;

I11. Establishing all the uncertainties and risks,
primarily the investment block, the capacities of
construction and installation companies and the
production and technical base, and setting prices for
different types of housing.

1V. Optimization of the housing fund structure,
with different parameters, describes the district
(territory) where the house is located from the
number of rooms in the apartment.

Also, in order to identify potential households,
it is important to take into account the level of
hospitality that should be taken into consideration,
not to mention how many years a person should work
for the purchase of housing, but also the support of
the state and the various structures.

The principle of housing construction, as well
as a vector indicator, takes into account the
following:

1) the structure of social housing construction;

2) the structure of commercial housing
construction.

These two directions are independent. In the
first case, the issue of allocating a flat free and
privileged land is solved, and the second one is that
individual individual builders will spend their own
resources. However, in both cases, the government
can provide "assistance". In the first case, public
funds are used and various loans are attracted. In the
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latter case, builders can use different types of credit
privileges, in absolute terms.

Vector vector - the required structure of social
housing construction will serve to meet the housing
needs of the population:

V! — t period i- the size of the housing stock;

¢ -t period i- demand for housing.

Vi —T¢ > min, wm 0 (2)

In this case, the Housing Demand Level
indicator can be calculated using the following
formula:

= (3)

In this case, you can calculate depending on the
number of flats required, as well as calculate by the
number of 1,2,3,4 rooms and houses.

CONCLUSION

The procedure for calculating the aggregated
structure of the social housing offered by us is
essential for the implementation of socially-oriented
and financially balanced housing policy in
Uzbekistan.

The aggregated vector of commercial housing
construction is based on different schemes of
financing housing construction. This is to say that the
selection of the right financing scheme usually
determines the amount of funds ready by the subject
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BO3PACTHAS TUHAMHUKA SJIEKTPHUYECKOM OCH CEPAIIA V 3I0POBBIX JIOJIEW B CBA3N
C UIBMEHEHHMEM UX COMATOMETPUYECKOI'O CTATYCA B PA3ZHBIE IIEPUO/IbI
INOCTHATAJIBHOI'O OHTOT'EHE3A

Annomayun: B pabome noxazana ceéa3b COMAMOMEMPUYECKO20 CMAMYyca ¢ 603PACHOU OUHAMUKOLL
onekmpuyeckou ocu cepoya. [ uccie008anus Mol 3a8UCUMOCIU COOPAH IKCNEPUMEHMATbHLIN Mamepuar,
KOMOPYbll NO380AUL pA3pabomams MOOeib ONpedeieHUss COMAMOMUnA ¢ yuemom B03PACHHOU OUHAMUKU Yaid
HAKIOHA 21eKmpU4eckoll ocu cepoya. B pesynbmame ucciedosanus onpeoeieHvl 2paHuybl 8apbupo8anus yend
anvgha dnekmpuyeckoll ocu cepoya 01 pasHo2o o3pacma u comamomuna. Ilonyuenuvie ¢ nOMowblo Mooenu
603pACMHbIE 2PAHUYLL 3HAYEHUU Yelad HAKIOHA 9MeKMPUYecKou ocu cepoyd, Moz2ym Oblmb UCNOIb308AHbI OJis
conocmaegaenus 8 Kauecmse 00NHCHbIX eenudun ¢ Oannvimu K1 -ananusa.

Knrouesvle cnosa: snexmpuyeckas oco cepoya, coMamomun, meiocioxcenue, unoexc Iunve

BBenenne. Bapuanuu nonoxxeHust J0C, cBS3aHbI ¢ TON HIN HHOM

BospactHele mn3MeHeHHss B pabore cepaua (dopmoii MIaTOJIOTHH cepaua. Hanpuwmep,
BBIPKAIOTCS B JITHAMUKE rmoKasarenen runeprpodueii Muokapma cmoprcmenoB  [1, 2],
aneKkTpokapauorpammel. Cpenu 3THX TOKa3aTeneu AJIKOTOJIBHOM HHTOKCHUKAILIUEH cepaua [31,
0COOBIIl  WHTEpec  INpEeACTaBiIseT  BO3pacTHas runeprpoduueckoii  kapauomuonaruerd  (I'KMIT)
IUHaMHPKa drekTprdeckoit ocu cepamna (30C). B psne 00yCIIOBICHHOI TeHeTHYECKUMH HapylmIeHUIMHA [4] u
ClIydaeB KpaliHee TIpaBoe U KpailiHee JieBOe Jp. Onnako Bapuanus nosnoxenus 90C 3aBUCUT He
monoxkeane  DOC  CIOyKHT  JOIOJHHUTEIBHBIM TOJIBKO ~ OT  TATOJIOTHYeCKHX, HO HU  OT
JIMarHOCTUYECKUM TIPU3HAKOM HapyIIeHHS MOpQOJIOTMYECKUX U3MEHEHHH, KaKk B caMOM Cepalle,

MIPOBOJMMOCTH M COCTOSTHUS THIIEPTPO(HUN MHOKapaa
MpeCepaAni, KEIyJOUKOB, a TaKkKe OJOKaIbl HOXKEK
nyuka I'mca. B Hacrosiuiee Bpemss B JOCTYIHOU
Hay4yHOH JMTEeparype MpelnCTaBICHbl JaHHbIE O

TaKk M B IIEJIOM B opraau3me uenoBeka. Cpeau
BO3PACTHBIX HM3MEHCHHH, MPOUCXOSIIINX HAa YPOBHE
OpraHM3Ma, MOKHO BBIJICITUTH KOJICOAHUST MBIIICUHOM
W OKUPOBOH MacChl Tella, a TaKkKe W3MCHEHUS,
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BO3HHMKAIOIINE B pE3ylbTaTe IepepaclpeeeHIs
TeMOJIMHAMHYECKOM Harpy3Ku M3-3a 9TUX KoJieOaHuH.

VY 3m0poBoro udenoBeka yron Hakiona J0C Ha
(poHTANBHYIO IUIOCKOCTh WJIM Ha OChb IIEPBOTO
CTaHIapTHOTO OTBEACHUS (yron anbda),
pacmonaraercss B cermeHte ot 0° mo +90°
(HOpMOTpamMMa) U M3peAKa BBIXOJAUT 3a OTH MPEeIibl
[5]. B Hopme yroa HaknoHa DOC cOOTBETCTBYET yIiIy
HaKJIOHa ¥ OPUEHTALMM aHATOMUYECKOH OCH cepjla.
OTKJIOHEHHE B  HalpaBlI€HHE T'OPU30HTAIHHOTO
MOJIOKEHHs, Korjma yroia anbda ¢ (pOHTAIBHOM
IUIOCKOCTRIO cocTaBisieT oT 0 ° 1o 29 © (;1eBorpaMma)
BCTpEYaeTCst y 3JI0POBBIX Jrozier c
THIIEPCTEHUYECKUM TUTIOM TEJIOCIIOKEHUS
(AMrecTUBHBIA THUN), OTKJIOHCHWE B HAalpaBlCHHUE
BEPTUKAJIBHOTO IOJIO)KEHHSI IONANAeT B CETMEHT OT
90° mo 75° (mpaBorpamMma) W XapakTEpHO [UIS
3M0POBBIX  JIIOJIH €  ACTEHHYECKMM  THIIOM
TEJIOCTIOKEHHA. B BO3pacTHOM acmekre B HOpME y
JIETeld TPYAHOTO U JOUIKOJIBHOTO Bo3pacTa (10 7 JieT)
nMeer Mecto ortkioHenne DOC BmpaBo. Y Jerei
IIKOJIBHOTO BO3pacTa W IOJPOCTKOB, BIUIOTH JIO
OKOHYaHMs mybepraTHOTO Tepuona (ot 7 mo 15-17
JIeT) yCTaHaBIMBAeTCsl HopMaisHOe nonoxkerne J0C,
KoTOpoe coxpansercs 1o 60 nert, y moneil crapue 60
JeT JOMHHHUpYeT JieBorpaMMa. B smTeparypHBIX
WCTOYHHMKAX YKa3bIBaeTCs, YTO B TEUCHHE XM3HU B
nuHamuke nosoxeHus DOC HaOmrogaeTCsT TEHICHIINS
OTKJIOHEHHUS 3TOTO TOKa3aTeNns W3 BEPTHUKAJIHHOTO B
TOPU30HTAIBHOE HOJIOKEHHUE, KOTOPYIO
00yCIIaBIMBAIOT BO3PACTHBIE M3MEHEHHS NPOIOPIUH
Tena [6].

Uzydenue BO3PacTHOM W3MEHYMBOCTH
TIPOTIOPLMH Tena YeJoBeKa " BITMSTHUS
COMATOTHUITHYECKUX OCOOCHHOCTCH Ha (HU3UUCCKOE
pa3BUTHE ¥  (PU3HOJOTWYECKHHA CTaTyc, HWMEEeT
JIOCTaTOYHO  OOJIBIIYIO HCTOPHIO M HOJAPOOHO
paccMOTpeHBl B paboTax  OTEUECTBEHHBIX U
3apyOexxHbIX  ydeHblx (JI.®. Spommnckuii, K.O.
®anbkoBuy, B.B. bynak, II. H. bamxupos, V.
Mennon, JI. Kaprep u mp.). B paborax Pycamosa
(1979) MOJTyYEHBI ybenuTenbHbIe
SKCIIEPUMEHTANbHBIE  JJOKAa3aTeIbCTBA TOTO, 4TO
COMAaTOTHN JIEWCTBYET KaK eIuHBIA (akrop. B psme
pabor, M.C. Macnosa, M.B. Yepnopymkoro, B.H.
[leBKyHEHKO, YCTaHOBIICHA CBSI3U MEXIY
BECOPOCTOBBIMU TIOKAa3aTEIAMH M CEHCUTHBHOCTBIO
pa3HbIX CHCTEM OpraHM3Ma 4eloBeKa. AHaIu3
JUHAMHUKH 3THUX TPH3HAKOB B OHTOTEHE3€ IIOKa3all,
YTO B MEPHOJ MOJOBOTO CO3PEBAHMS y IOJPOCTKOB
JIUTECTUBHOTO M ACTEHMYECKOTO THUIa HaOiroaercs
Gostee paHHEE MPEKpAIICHNE POCTa TeJa B AJHUHY, 9TO
00yCIIOBIICHO OTJIMYHBIM OT HOPMOCTEHHYECKOTO
TUIA, YPOBHEM CEKpPELUH IIOJIOBBIX TOpPMOHOB. B
paborax M. B. UepHOpylKOro 1moxa3aHo, YTO CpelH
THIIEPCTEHUKOB YacTOTa JIOJEH C MOBBIIICHHBIM
HEYCTOWYMBBIM COJIep)KaHHEM caxapa BBIIIE, YeM Yy
HOpMO- M acTeHukoB. [lociexyromue u3MeHEHUs
CKOPOCTH MeTabosn3Ma U KoJIeOaHHs TOPMOHAIILHOTO

cTaryca y JIOICH C pa3HBIM THIIOM KOHCTHTYLIUU B
3peioM M TMOXHJIOM  BO3pacte MOTYT  OBITh
COTIPSDKEHBI C BBIPAKEHHBIMH KOJICOAHUSMH MAaCCHI
TeNa, YBEJIMYEHHWEM Harpy3skd Ha auadparmy,
H3MEHEHNE 00beMa U MPOTAKECHHOCTU KPOBCHOCHOTO
pycnma W Jpyrux H3MeHeHWid. B pesynprate
MPOUCXOAAT H3MCHCHUA TCOMETPUHM U OPUCHTAUNHU
cepaua B rpyaHodl mosoctd. B aTOH  CBA3M
ONIIPEIEJICHHBII HAay4HbII HMHTEpEC IIPEICTaBIISIET
n3ydenne muHamMukn DOC y 300pOBBIX JHOEH B
CBSI3M C H3MEHEHHEM HX COMaTOMETPHYECKOTO
cTaryca Ha MPOTSHKCHUH Pa3sHBIX MEPHUOJIOB KI3HH.
enpto uccnemoBaHUS SBISUIOCH OIpPEICICHHE
BO3pAaCTHBIX ocoOeHHocTe B amHamuke DO0C 'y
JOAEH C pa3sHBIM COMAaTOMETPHYECKHM CTaTycOM B
AT  BO3pPACTHBIX IpyIlIiax: JE€TH JOIIKOJBbHOI'O
BO3pacTa oT 4 110 7 JIeT, IEeTH MIKOJIBHOTO BO3pacTa OT
7 no 17 ner, B3pocabie ot 21 mo 35 ner (I mepuon
3penoro Bo3pacra), oT 36 mo 60 ner (Il mepumon
3pesoro Bo3pacTa) u B3pocisie crapiue 60 ner.

MartepuaJjibl 1 METOABI.

Jna onpenenenust Bo3pacTHoil quHamuku O0C
M OIEHKM 3aBHCHMOCTH A3TOTO ITOKa3aTels OT THIa
TEJOCIIOKEHUS HCHOJb30BAIHCH pe3yabTaThl
obOcienoBaHMs JMI[ pa3sHOTO II0Jla W BO3pacTa,
npoBoauMble 3a nepuon 2015-2018 rr. Ha 6aze ['Y3
«OxTs10pbckast OonbHUIA» W JlabopaTtopuu Kadeaps
3o00storuy, Gusnonorud U reretukn YO «['TY nmeHn
®. Ckopusbl». B 00cienmoBaHnu NPUHIINA yd4acTHE
375 4enoBek, W3 HHUX [OaHHbIEe 264 4YenoBeka
UCIIOJIB30BAINCH ISl TIPOBEACHUS KJIACCU(HUKALMH |
pa3paboTKK KJIACTepHONH MOJENH COMATOTHIOB. M3
oOmeit BEIOOPKH OTOMPAITUCH JIIOJH C BBIPAXXCHHBIMHU
OCOOCHHOCTSIMH ~ TEJIOCJIOKEHHs, W  3HaYCHUEM
WHICKCA KPEIOCTH TEeJOCIOKEHHUS, IT03BOJIIIONINM
OTIPEACINTh NPHHAJICKHOCTH K TOMY WIH HHOMY
comaroTuny (He MeHee 3-X YeNOBeK B KaXIOH
BO3pacTHOU Tpymme). M3mepenue mokasateneit DKI
MIPOBOIMIIMCH Ha oOopymoBaHum tumna VHTekapna-3 u
AnbTOHUK-6 B cooTBeTcTBHE ¢ @ MY;  Per.
YIOCTOBEPEHHE Ne HM-7.6566/1604 TV
BY100050381.001-2005. [pu MIPOBEICHUH
o0cIeIoBaHus TIPOBOJIMIIACE 3aMCh ITPOTOKOJIA, Ky/a
BHOCWJIM JaHHBIE O  BO3pacre, pe3yibTarax
M3MEpEeHUs] JUIMHBL, MAacChl Teja, OKPYKHOCTH
TPYOHOW KJIETKH Ha BAoxe U pesyapTatax OKI
aHamu3a.  OmpeneneHue  TUIA — COMATHYECKOM
KOHCTUTYIIIH MIPOBOINIIOCH o METOIy
Yepaopyukoro (YepHopyukumit M.B., 1949 Ureros
B.IT., 1972), xotopblii MOkeT OBITH UCTHOJB30BaH B
KadecTBe KOJIMYECTBEHHON XapaKTePUCTUKU
COMaTOTUIa AJIS pa3sHbIX BO3pacTHEIX rpymnn [7, 8]. B
OCHOBE METO/a JISKUT BU3yaJbHAs OILEHKA M pacdeT
MHJIEKCa [Munbe (moxaszarest KpEIocTH
Tenocnoxkenusi). CoryiiacHO 3HAa4YeHHSIM  HHJEKCa
YYacCTHUKH OBUIM pachpeiesieHsl B TPU TPYIIIBL:
acreHuku (6onsme 30), HopmocteHuku (10 — 30) u
TUNepcTeHuKU (MeHsbIe 10).
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Maccus JAAHHBIX pPa3ACJICH Ha TIpydnIibl B MNPOABJIAKOTCA  IOCJIC 60 JICT, KOorga HadyuHaET

COOTBETCTBHE C BBIOPaHHOW HaMH Tpajalfel: IeTH
JOIIKOJIFHOTO Bo3pacta OoT 4 mo 7 IeT, JaeTH
LIKOJIBHOTO Bo3pacTa oT 7 1o 17 net, B3pocisie ot 21
1o 35 net (I mepuon 3penoro Bo3pacra), oT 36 10 60
mer (Il mepwon 3pemoro Bo3pacTa) W B3POCIBIC
crapme 60 gner. BpiOpaHHBIE TEPUOIBI KU3HH
3aXBaThIBAIOT  BpEeMs, B  TEYCHHE  KOTOPOTO
MMPOUCXO AT Hal/I6OJ'lee BBIPAKCHHBIC HU3MCHCHUA
KOMIIOHEHTOB Tena. Y  JeTell  OTHOCHUTEIILHOE
pa3BUTHE KOCTHOTO ¥ MBIIIEYHOTO KOMIIOHEHTa
YCTyIaeT KUPOBOMY KOMIIOHEHTY. Y €BPOICOHIHBIX
MAJTBYHKOB MUHHMAJIbHEIC 3HAYCHUS
KHUPOOTIIOKEHHs HaONIONAroTCs B Bo3pacTe 8 JeT, |
JocturaeT Makcumyma kK 12-13 romam (oxono 9 kr),
MOCJIE Yero MPOUCXOAUT MaJICHHE )KUPOOTIOKEHHS. Y
JICBOYEK HaMMEHBIIIHE TTOKa3aTeIn pocra
JKUPOOTIIOKEHHSI TPUXOJATCS Ha 7 JIET, HO caM
Mporiecc MpoIoJKaroTcesl BIioTh 10 17 ner. K 21-tu
rojaM YyCTaHABJIMBACTCSl OMNPEAEICHHBIH POCTOBOM
OayaHc, rme  MbllIeyHas  Macca  JOCTHUIaeT
HanOOJIBIIET0 pa3BUTHA. B mocnmemyromuii mepuon
ommoke k 30-TH roaM IPOMCXOJUT OTHOCHTEIBHOE
YMCHBIICHAE MBIIIICYHOTO KOMIIOHEHTA B YBEITMUECHUE

CHUXAThCSI U JKUPOBOW  KOMIIOHEHT
(Mopdomorus uenoseka, 1990) [8].

JlocToBepHOCTH pa3inMuuil OLIEHUBAJIACh HUCXOS
U3  HOPMAQJIBHOTO  paclpeieneHus  3HaYeHH
coMaToMeTpuuecKkux mnokazarened u gaHHeix KT
aHanmu3a Ha ocHoBe U-kputepus CreromeHTa. s
MPOBEACHUS  aHAllM3a HCIOJB30BAJHCH  METOJIBI
PErpecCUOHHOTO, KJIACTePHOr0 M JUCKPUMHHATHOTO
aHamm3a. KiacrepHas womens paspaboTraHa 1O
aamoruu Mmojenu [9]. Cratmctudeckas o0paboTka
Pe3yIbTaTOB HCCIICAOBAHMS BEITIOHEHA C TIOMOIIBIO
npukinaaaeix  nporpamm  MS Office  Excel 2007 u
Statistica for Windows 6.0 [10].

TC1a

Pe3yabTaThl HcciIe0BaHuS U 00CYKIeHHe.

B pesymnbraTe 00cienoBaHUS MOTyIeHBI JaHHBIC
MO3BOJIMBILINE paccuuTaTbCpeHue 3HauUCHUS
OCHOBHBIX TIIOKazaTelieii coMaTOMeTpHH (JInHa,
Macca Telna W OKPYKHOCTh TPYIJHON KICTKH) y JIUI]
MYXCKOTO M KEHCKOTO II0JIa B pa3HbIE BO3PACTHBIE
nepuonsl. B Tabmuie 1 mpuBeneHBI ycpeTHEHHEBIE
JlaHHbIE TIOKa3zaTeslell COMaTOMETpUH A JIUI]
MYXKCKOTO TIOJIa.

JKUPOBOTO. OcobeHHO SIpKUE HM3MEHEHUS
Taoauna 1
Bo3pacTHbIe moKa3aTe Il COMATOMETPHH JIUI MYKCKOT0 1012
Bospactuas Ammsia Macca tena, kr OI'K, cm
rpymmna Teaa, CM
oT 4 10 7 et 119,5+4 .4 25,2424 58,8422
ot 7 no 17 ner 155,9+1,9 48,1£1,5 74,7+0,9
ot 21 5o 35 ner 175,8+1,3 72,421 95,1+0,8
ot 36 1o 60 ner 176,8+0,9 83,3+2.4 92,5+1,4
ctaprmre 60 et 170,6+0,7 75,949 88,9+9,2

W3 Tabmuiel 1 BHAHO, UYTO HAWOOJbINAS
Bapuanus JUIMHHBI Tela, HaOIIomaeTcst y JAeTed |
oApocTKoB B Bo3pacte 7 — 17 net 12 %, maccel Tena
— 27%, y B3pOCHBIX MYXYHH BHYTPHUIDYIIIIOBEIE
BapuallMM 3THX IIOKa3aTelneld HE  IPEBBIIIACT
10 %.MuHumanbHble  BapualMs — JUIMHHBL  TeJia
HaOmromaeTcst y MyxunHa cTapme 21 roma w
CHIDKAeTCsl K TMOXHIOMY Bo3pacty. HamOounbiue
3HAQUEHHSA BapHALMH OKPYKHOCTH TPYIHOW KIETKH
HaOmonatorest B Bo3pacte 7 — 17 ner u crape 60 ner

— Oomee 12 %, MuHUMaNbHAS BapHalHi >STOTO
rokaszarensi HaOJIogaeTcs B IEpPBOrO  IIepHoJia
3penoctt  — 4 %. CpaBHUTENbHBIH  aHAIM3

MoKaszareyied COMaTOMETPUH II0Ka3al JOCTOBEPHBIC
pasIMYMs MEXKIY TPEMsi BO3PACTHBIMH rpyrmnamu — 4
— 7 mer, 7 — 17 net u rpymmoi craprre 21 (p < 0,05).
I'pynmel mepBoro, BTOPOTO II€pHOJia 3DPEJNOCTH M
HNOXXWJIOTO BO3pacrta He IOKa3ajld JOCTOBEPHOTO
pasnMuMs MO JaHHBIM mokasaremsm (P > 0,05).Ha
OCHOBAaHMH JIaHHBIXCOMaTOMETPUH Uil KaKAOil

BO3PACTHOW TpyMmbl OBLIM pacCYUMTaHbl 3HAYCHUS
WHZIEKCA KPeToCTH Tenocioxenns (naaekc [Inase) u
nHaekc maccel Tena (mHaeke Kertne). Ha pucynke 1
MpeICTaBjIeHa  BO3pacTHas  JTUHAMHKA  CPEIHHUX
3HAYCHUH WHJCKCA KPEIIOCTH TEJIOCIOKEHHUS U MacCh
Tena.

N3 pucynka 1 BHIHO, YTO MPOCIECKHUBACTCS
YeTKas TCHICHIMS CHU)KCHHUS C BO3PACTOM HHICKCA
Ilunase u yBenmuenue uHaekca Kerne. [lomydyeHnas
3aKOHOMEPHOCTh YKa3bIBaCT Ha IEepepacrpeiciCHue
KOJMYeCTBAa MYXYWH ©3 oO0meid BeIOOpke B
HATpaBICHWE OT  OOJIBIIETr0  KOJMYECTBA  C
ACTCHUYCCKMM THUIIOM TCJIOCIIOXKCHUA B IICPHOI

JICTCTBa, B CTOPOHY HOPMOCTEHHH (B 3peiom
BO3pacTe), a 3areM rumnepcteHud Bo |lmepuone
3penoro W TWOXWIOM Bo3pacTte. KosdpoummeHt

HaKJIOHA JIMHEHHOU perpeccus AJsl HHAEKCa KPernocTH
TENOCIIOKEHUS ~ cocTaBuil  — 7,2,  KOD(hGHUIMEHT
nerepmunaimn - 0,82 (p<0,05). Koadduument
HaKJIOHA JIMHEWHON perpeccust IJisi MHAEKCa KPEernocTH
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TelnocnoxkeHuss cocraBun  + 2,1,  xosddummeHt
nerepmunarmu 0,92 (p < 0,05).
40
31,6
30 26,7 26,1
011 23,4
220 | [hre ot
[} 1
=
=
10 8,

4-7 7-17 21-35 36-60 > 60 yer

B Unnexc [Tuase

B Unnexc Kerne
Bo3spacrtnas rpynna, et

Pl/lcyHOK 1- I[l/lHaMl/lRa HHICKCOB KPENMOoCTH TEJIOCI0KEHUA U MACCHI TeJIa MYKYNUH

B kaxm0#i BO3pacTHOH rpyrire ObUIA MOTYYCHBI
pacripeniesieHie HHICKCa KPEMOCTH TEeNOCIOXKEHHs, U
B COOTBETCTBHE C MeTOAOM  YepHOpyHKOro
ompeeNeHbl M OTOOpaHbl MO TPH 4eEJNOBEKa C
XapaKTepHBIMU MPU3HAKaMH Ka)XIOTO coMaToTHma. B
Tabmuiie 2 TPUBEACHBI  CPEIHUEC  3HAYCHUS
MoKa3aTeJel COMAaTOMETPHUU aCTEHHKOB, HOPMO- M

THIIEPCTEHUKOB. B pesynbrate aHanu3a JaHHBIX B
Bo3pacTHOH Tpymme 36 — 60 wu crapme 60 ner
MYXYUH aCTEHHYECKOTO THIA TEJOCIOKEHHUS He
0Ka3aJI0Ch.

Ta6auna 2
ComaToMeTpHsi My:KYHH C Pa3HBIM THIIOM TeJIOCT0KEHUS
Bo3spacThas JIMHA Macca
r[l)oyr[na lena, cM Tea, KT OTK, cm
ACTECHUYECKHN THUII
4 -7 ner 116,2+5,2 18,5+2,4 55,4+1,7
7-17 ner 149,8+5,2 38,4+3,7 67,4+2.5
21 - 35 ;met 173,2+0,9 62,6+2,6 80,0+2,8
36 - 60 meT - - -
> 60 ner - - -
Hopmocrenuueckuit tum
4 -7 ner 100,5+6,6 18,8+1,7 54,5+3,8
7-17 ner 155,6+6,8 55,5+3,8 79,5+2,6
21 - 35 ;met 177,9+1,3 69,4+0,6 91,9+2,8
36 - 60 meT 176,9+2,4 71,3£3,5 92,0+2,5
> 60 ner 172,0+0,8 68,0+6,4 82,0+4,6
I'unepcreHnyecKkuii TUI
4 -7 ner - - -
7-17 ner 148,9+13,9 58,6+5,8 85,2+7,8
21 - 35 ;met 174,5+3,9 77,6+£5,9 96,3+3,5
36 - 60 meT 176,8+1,9 85,3+3,9 100,5+4,1
> 60 ner 170,0+£1,5 82,2+4.4 102,2+0,5

B tabnuue 4 mpuBeneHB! yCpeIHCHHBIC NaHHBIC
MmoKasarejaeil COMaTOMETPHM JIMI[ >KEHCKOrO IToJia.
CpaBHeHHE KO3(D(OUIMEHTOB  BapHallUd  MEXIY

BO3PACTHBIMH TPYNIaMH IIOKAa3aJlo, 4TO, KaKk U B
clydaer MYKYHH, HanOOIbIIIAs BapHaIiu
HoKasareneid CoMaTOMeTpUH HabJlroaeTcs: B BO3pacTe
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7 — 17 JET, A€ 3HAYCHHUA O3TOr0 IIOKa3aTeiad IId TeJla MG)KI[y BCEMHU BO3PACTHBIMU rpynmnamMu

muHbl Tena cocraBwio — 11 %, mis macceel Tena —
26 %, OKpYXKHOCTH TpyIaHOW kierkn — 13 %.
CpaBHUTENIBHBIN aHAIN3 MOKa3aTenell coMaTOMETpUU
JKCHIIIUH TI0Ka3aJl IOCTOBECPHBLIC pas3indyusd IJIMHBI

(p <0,05), xpome tpynmer 21 — 35 u 36 — 60 ner
(p > 0,05).

Tao6auna 3

Bo3pacrm;1e MmoKa3aTeju COMaTOMETPHUH JIUII ’KEHCKOI0 1moJia

Bo3zpacthas Jmna Macca OI'K, cm
rpyrmma TEa, CM Tena, KT
oT 4 10 7 ner 116,0+3,8 25,9+3,2 56,0+£2,5
ot 7 no 17 nmet 148,5+3,2 45,3+2,5 72,2+1,9
ot 21 1o 35 ner 166,3£1,0 57,9+2,8 84,4+0,7
ot 36 o 60 et 164,0+1,5 65,8+1,6 91,3+1,8
crapie 60 et 157,6+0,2 68,6+1,8 102,4+1,2
Ha pucynke 2 mpejactaBiieHa BO3pacTHas JUHAMUKA Y MYXXYHH. BCIEICTBHE 4Yero MOXKHO

JAUHaMHKa CpCIHUX 3HAUYCHUH HHJICKCa KpEIocTu
TCJIOCJIOKCHUSA U MACChl TC€JIa Y JKCHILMH. U3 PUCYHKa
BHUJIHO, YTO B I'PYNIIC XCHIIWH TCHACHIWA CHUXCHUS
HHACKCA KpPEHNOCTU TECJIOCIOKCHHUA U YBCIWMYCHUA
Macchbl Tejla HE OTJIMYAETCS OT IIOKa3aHHOM BBIIIC

r34,1 31

17 35

B unexc [Iunbe

ord4nm07 or7mo or2l mo or 36 mo

caenaTtb  BBIBOA 00  OTCYTCTBHE  KaKHX-JIHOO
JIOCTOBEPHBIX Pa3IMYUil B BO3PACTHOM IHHAMHKE
OCHOBHBIX HOKaSaTeJ'Ieﬁ COMaTOMeTpI/II/I U HAJIN4YUC
MOJIOBOTO TUMOphHU3Ma.

27,6

JIeT

60
-13,4

B HWunexc Ketie

Bospacrthas rpynmna, net

Pl/lcyHOK 2— I[mlammca HHICKCOB KPEINOCTH TEJIOCT0KEHUA U MACChI TeJla KeHIIUH

Kosdhdunment HaknoHa IWHEHHOW perpeccus
JUI MHJCKCA KPEMOCTH TENOCIOXKEHHSI COCTaBHI —
12, xospduument nerepmunanuu 0,91 (p < 0,05).
Koa¢ppuunent HaknoHa JMHEHHOW perpeccust mis
MHACKCA KPEIOCTH TEIOCIOXKCHUS COCTaBHI + 2,
ko3d¢unuent gerepmunaimu 0,91 (p <0,05). B

JIAHHOM Ciiydae oOpamiaeT BHUMaHWe OOJIBIITUA yroJl
HaKJIOHA JTIMHAMUKA HWHJICKCA KpETOCTH
TEJIOCII0KEHHS y JKCHIIUH B CTOPOHY
TUIEPCTCHUYECKOro THIa. B Tabmuie 5 mpuBencHB
CpelHME 3HAueHHWs MOKa3areleidl COMaTOMETPUH
JKCHIIMH aCTEHUKOB, HOPMO- U THIIEPCTCHUKOB.

Taoauua 4
ComaToMeTpHs KeHIIHH ¢ PA3HBIM THIIOM TeJIO0CT0KEeHHS
Bo3spacTthas Jnuna Macca OTK, em
rpymma Tela, CM Tela, KT
ACTEeHHYECKHI THII
4 -7 ner 121,7+£5,3 25,7£2.6 57,6122
7 - 17 ner 142,8+4,3 36,8+2,7 69,2422
21 - 35 jer 169,9+£2,8 58,8+2,2 82,6+0,5
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36 - 60 et - - -
> 60 mer - - -
Hopmocrennueckuii Tun
4 -7 ner 112,4+6,1 28,8+3,4 58,9+3,7
7-17 ner 156,8+3,6 51,6+3,1 81,7+1,6
21 - 35 ;mer 165,6+1,6 60,2+0,6 84,7+0,9
36 - 60 ner 165,6+1,7 63,142.2 88,8+1.,9
> 60 ner - - -
I'unepcTeHNYECKU TUIT
4 -7 ner 114,7+10,9 36,2+3,5 64,9+7,1
7-17 ner 129,8+6, 9 452457 73,8+2,8
21 -35 jer 166,4+1,7 65,3+1,8 94,7+1,3
36 - 60 meT 162,2+1,2 68,2+3,6 93,2+2,2
> 60 ner 158,0+0,8 69,0+3,9 102,0+4,2
CraTucTHYECKHUI aHaJIM3a JIAHHBIX, Y1=-0,85A+0,95H -1,97W + 1,81P — 88,9 Q)
MpeACTaBJICHHBIX B Tabmumax 2 u 4, a TaKke
pacueTHbC ~ 3HAUYCHHWs  TIOKa3aTeledl  KPEmoCTH Y2 =-0,96A + 0,56H — 1,30W + 2,28P — 97,1 2
TEJIOCIIOKEHUS M HHAEKCA MacChl Tela B KaKIOi
rpyie IO ITBEP I o6ryro TEHICHIIUIO, Y3 =-0,85A+0,28H - 0,79W + 2,41P — 92,9 3)

MIOJIyYeHHYI0O Ha oOmiell BBIOOpKE — C BO3PacToM B
MOMYMSAUN MYXKYMH W OKCHIIMH IPOUCXOJUT
cHIKeHne nHpaekca [IMHbe W yBennueHHe WHIEKca
Kerne. [luHamMmka 3THX  MpPOIECCOB  XOPOIIO
ONUCBIBAETCS YPAaBHEHHEM JIMHEMHOM perpeccue,
rae Ko3(pOHUUMEHT  CMENIaHHOW  KOPPEeNsLUH
npessimaet 0,9.

Hcnonws3ys METOAMKY KIACTEPHOIO aHAIM3a,
YCTAQHOBJIEHO, YTO B 0O0mIeil BBIOOPKE BBIACISIOTCS
TpymIbl Jrofei (3 kimactepa), 3HaUCHUs IoKa3aTele
COMAaTOMETPUH  KOTOPBIX  HMMEIOT  JOCTOBEPHOE
ormuure (p <0,05). B mepBelif  Kiactep BOILIH
TUIUYHBIE ACTEHUKH, BO BTOPON — HOPMOCTEHUKH, B
TPETUl  —  TUIEPCTEHUKHU. Ha  ocHoBanumn
CTaTUCTHUYECKUX XapaKTEePUCTHK Ka)XAOro Kiacrepa
METOJIOM JAWCKPUMUHAHTHOTO aHajlu3a pa3paboTaHO
MIPaBWJIO KJIACCU(HKALINH, MTO3BOJISIONIEE IO JAaHHbIC
oOcieoBaHUsl M y4eTOM BO3pacTa OMNPEICIUTh
MPUHAUICKHOCTD YeJIOBEKa K OJJHOMY M3 KJIACTEpPOB.
3nauenus kodp¢ummenta Wilks' Lambda cocraBmiio
0,09163 approx. F (8,516) = 148,58 p <0,001), uro
YKa3bIBaeT Ha BBICOKYIO TOYHOCTH IMCKPUMHHALINH.
[MpaBwiio kiaccupuKaUyu TNPUHUMAET CIEAYFOLIHHA
Bun (1-3):

rae A — Bo3pacT, moJHbIX JeT; H — nqnuna tena, cm; W
— Macca Tena, Kr; P — OKpy)KHOCTh TPYIHOH KIETKH,
CM.

W3 knmactepHbIX sS7ep B BO3PACTHBIX IPYNIIax
OBIIM ONpENeNeHbl TPaHMIbl BapbUPOBAHMS YrIja
anba IJIEKTPUYECKOW OCH  cepAla, KOTOphIe
npejcTaBieHbl B Tabnuue 6. K coxanenuto, tabnuia
HE 3aII0JIHEHA ITOJTHOCTHIO, MOCKOJIBKY HCCICIOBAaHUE
OTPaHUYEHO BHIOOPOYHBIMU JaHHBIMHU. TeM He MeHee,
U3 JaHHBIX [IPE/ICTABJICHHBIX B TabliLe 6 BUIHO, YTO
3HA4YEHHs yrila OJIEKTPUYECKOH OCH C BO3PacTOM
CMelIaeTcs OT MEePBOTO KiacTepa K TPeTheMy, Kak y
MYXYHH, TaK M Yy OJKEHIIUH, T.€. OT IOJOXXEHHS
COOTBETCTBYIOIIEI0 MpPaBOrpaMMe K IOJIOXKEHHIO
JIeBOIPaMMBI.

W3 Tabnuubel 6 BUIHO, YTO TIOJIOKEHHE Yriia
HAaKJIOHAa OJEKTPHYECKOW OCH CcepAua  SBISETCS
XapaKTEepPHOW OTJIMYUTEIBHONH OCOOEHHOCTBIO JIIONICH
pazHOro BO3pacTa M THIA TenocnoxeHus. Hambomee
BBIDKCHBI 3TH OTJIMYUS B JCTCKOM U IIOKHIOM
BO3pacTe, rie JOCTOBEPHAasi BEPOSTHOCTh PAa3IMYMsI
menee 0,05.

Tadanna 5
Bo3pacTHble 3Ha4enns yria ansga 30C
90C, rpaxyc
MyX4YuHBI KeHumnasl
['pymma 1 2 1 2 3
4-7 83,1+3,5 - 76,122 - -
7-17 57,5%4,3 49,4+3,0 37,1+2,1 52,9+3,6 49,8+1,0 38,1+2,1
21-35 - 45,3+1,4 29,5¢1,3 - 42,2+3,0 29,5¢2,3
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36 - 60 - 46,3+2,4 27,8+0,8 - - 28,0£1,9
> 60 - - 25,5+2,3 - - 21,5£0,6

JlocToBepHBIE pa3auuds MEXIAY MYKUYHHAMHU U
JKEHUIMHAMM TI0Ka3aHbl B rpymine aered 4 — 7 JeT u
monmei  crapme 60 yer  (p <0,05). Mexy
MYXYAHAMH ¥ JKCHIIMHAMH HOPMOCTEHHYECKOTO
THUIIA JIOCTOBEPHBIC PA3IMUUs CPEIHUX 3HAYCHUH yria
D0C wme ycranosimeHsl (P >0,05). Ilomyuennsie
PE3yIBTATHI MOJHOCTBIO corjacyercst ¢
JUTEPATYPHBIMH JaHHBIMH M TO3BOJIACT ClHCaTh
BBIBOJI 0 CTOMKOM TEHIEHIINH, KOTOPYIO

MOJIENIb, KOTOpasl IO3BOJISIET 0€3 MpPeABapUTEIIHLHOTO
OTpefeNieHns] Kakux JH00 COMaTOMETPHYECKUX
WH/IEKCOB OTPENICJINTh TUIl TEIOCIOKEHHS UYesIOBEKa.
Monenp yduThIBae€T BO3PACTHBIE TPAHUIIBI HOPMBI HE
TOJIBKO TIOKa3aTesiell COMaTOMETPHH TOTO WM MHOTO

THMA, HO M BO3PACTHYIO AWHAMHUKY YIJIa HaKIOHA

3JIEKTPUUYECKOI
MOMOIIIBIO

ocu cepaua. IlomyueHHele c
KJIaCTEpHON  MOJENIM  COMaTOTHIIOB

BO3pPACTHBIC I'PAHHUIBI HOPMbI 3HAYCHHI yriia HakKJIOHa

00yCIaBIMBAIOT PA3JIUYUs BO3PACTHBIX W3MEHCHUH Y JJIEKTPUYECKOW  OCH  cepila, MOTYyT  OBITh
Joel ¢ pa3HBIM COMATOTHIIOM. HCIOJIB30BaHbl I COIIOCTABJIEHHS B KA4YeCTBE
NOJDKHBEIX BenuuuH ¢ gadaeiMu  OKI -anamusa.
3akaouenue. OnHako caenyer OTMETHUTH HE0O0XOIUMOCTh
[osrydeHHBIE pPE3YNBTATHl CBUICTENBCTBYIOT O YBEITUYCHUS o0bemMa AKCIEPUMECHTAIEHOTO
HaJINYKe 3aBHCHMOCTH BO3PAcCTHOTO MaTepuaiga, IS YTOYHEHHS MOJYYEeHHBIX TI'PaHHII
COMaTOMETPUYECKOTO craTyca (T.€. BO3PAaCTHBIX BapbHPOBAHUS yIiia ab(a U OIpe/IeeHUs] TAKOBBIX B
ocobeHHoCTeH COMAaTOTHUIIA) U TIOJIOKEHUS TEeX TpYIa, I7le OHU He ObLIH OIPEACIICHbI.

JIEKTPUYECKOM OCH cepaua Yy JIOACH pa3Horo mnosa u

BO3pacTa. B peE3YIbTATC HUCCIICA0OBAHUSA JUISL
MPaKTHYEeCKUX Ieliel  paspaboTaHa  KiacTepHAs
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1. INTRODUCTION Indonesian companies adheres to its two systems,
which consist of the board of directors as managers
An increasingly modern business world, the and the board of commissioners as the party that
development of science and technology and good supervises.
economic conditions can lead to competition in the Optimization of company values can be used to
business world. To be able to increase the value of make financial decisions and reduce corporate value
the company, the manager will be able to manage the [2, p. 819]. Company managers have the task and
company's finances effectively and efficiently. task to make decisions to achieve a company project
In recent years the movement of Foreign [3, p- 89] to be able to meet the needs of investors,
Citizens in Indonesia has grown very rapidly. Based financial managers try to maximize investor
on research conducted on Norwegian companies or credibility by making financial decisions and
by [1, p. 1] it was found that the Anglo American policies, namely investment decisions, financing
corporate governance system could make the decisions and dividend policy. All three decisions are
company improve its reputation in the global market. very necessary to do because these results influence
The corporate governance system in Indonesia is each other and affect the value of the company.
their two systems, which can be used as the so called
board and the board of directors is a supervised 2. LITERATURE REVIEW AND
board. HYPOTHESIS DEVELOPMENT

According to [1, p. 1] the board structure in
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a. The value of the company
[4, p. 98] defines the value of a company as an
appreciation or appreciation of investors towards a
company. This value is reflected in the company's
stock price. Investors who judge companies have
well prospects in the future will tend to buy shares of
the company. The company's value is basically
measured from several aspects, one of which is the
company's stock market price, because the
company's stock market price reflects the investor's
valuation of the overall equity held. Company value
can be measured by Market to Book Ratio (MBR) [3,
p. 89] and [5, p. 22]:
MBR =  Market Price per Share
Book Value per Share

b. Nationality Diversity

Council diversity is defined as the distribution
of differences between members of the board of
directors and directors that relate to characteristics
regarding differences in attitudes and opinions [5, p.
22] and [6, p.11]. The characteristics of the board
viewed from nationality or nationality other than the
country where the company is located is what is
meant by the diversity of foreign nationalities.

The presence of foreign directors and directors
reflects a different idea regarding the role of the
board of companies in relation to the role of control,
especially if they come from countries with stronger
shareholder rights. The advantage of the existence of
foreign directors, including: (1) available broader
qualified board member candidates (with broader
industry experience), (2) with different backgrounds,
foreign directors can add to a more diverse and
valuable experience, which is not owned by the

directors can help convince foreign investors that the
company is managed professionally [11, p. 373].

c. board of Commissioners

According to the National Committee on
Corporate Governance policy, the board of
commissioners is a corporate organ that has the
collective duty and responsibility to supervise and
advise the directors and ensure that the company
carries out Good Corporate Governance. Based on
Law No. 40 of 2007, the purpose of the existence of
the board of directors is to supervise the course of
business and provide advice to the board of directors.

The advantage of a company if it has a foreign
national councilor is the existence of broader
industry experience, as well as market image that
assesses that companies with foreign board members
work professionally [1, p. 1]. The experience and
imaging will make investors give more sacrifices
through investing in companies.

The higher the company's stock price means
that the greater the willingness of investors to
sacrifice for the company and the value of the
company will also increase. With the duties and
authorities possessed by a board of commissioners,
as well as the advantages of a foreign councilor, the
nationality of the board members of the company is
said to have an influence on the value of the
company. The more members of the board of
commissioners of foreign nationality, it can be said
that the value of the company will also be higher. In
a company the proportion of foreign commissioners
is calculated by comparing the total number of board
of commissioners, following the formula to
determine the proportion of foreign commissioners
[1, p. 1].

As for measuring the proportion of the board of

domestic board of directors, and (3) members of the commissioners, with the following formula:
foreign board of directors can help convince foreign Proportion
investors that the company is managed professionally
[7,p. 1]. Kl
The composition of the board of directors of Kl= ------ X 100%
foreign citizens can be seen from the results of ethnic DK

diversification in a company. The existence of citizen
board of directors, the company is able to lift the
company's image because the citizens of the country
are more competent and professional in their fields,
which in turn will increase the value of the company
[8, p. 85]. The foreign council can bring opinions and
perspectives that vary in language, religion,
experience, education, life  culture and
professionalism that differ from country to country
[9, p. 231] and [10, p. 605].

The advantage of the existence of foreign
directors, among them: (1) available wider qualifying
board member candidates (with broader industry
experience), (2) with different backgrounds, foreign
directors can add more experience diverse and
valuable, which is not owned by the domestic board
of directors, and (3) members of the foreign board of

d. Board of Directors

The board of directors is responsible for the
running of the company, the achievement of
company objectives, corporate financial reporting,
and receiving advice given by the board of
commissioners [9, p. 231]. The higher the company's
stock price means the greater the willingness of
investors to sacrifice for the company and the value
of the company will also increase. With the duties
and authority possessed by a board of directors, as
well as the advantages of a foreign councilor, the
nationality of the board members of the company is
said to have an influence on the value of the
company. The more members of the board of
directors who are foreign nationals, it is said that the
value of the company will also be higher.
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e. CEO or CFO

The CEO (Chief Executive Officer) is the
highest position in the company that has the
responsibility to manage all company activities. The
CEO is fully responsible for the management and
running of the company. The CEO is the executive at
the top of the company and is responsible for the
survival and success of the company [12, p. 1002].
CFO (Chief Financial Officer) is a position in a
company that has primary responsibility for
managing the company's financial risk.

f. Investment Decision (Investement Decision)

Investment decisions are one of the functions of
financial management concerning the management of
funds both sourced from within and from outside the
company, in various forms of investment decisions
aimed at obtaining finance that is greater than the
cost of funds in the future. Another goal of the
investment decision is not just to gain profits in the
future, but to maximize the value of the company
[13, p. 1].

Investment decisions are an important factor in
the company's financial function. Every decision to
allocate capital into investment proposals whose
benefits will be realized in the future must be
carefully considered by the company [15, p. 1028].
The company is a combination of real asset values
and investment choices in the future (Smith and
Watts in Setiarini, 2006: 84). Company growth is a
factor that is expected by investors so that the
company can provide the expected returns. The
company's growth which is always increasing and
the increase in asset value is expected to encourage
expectations for investors because of investment
opportunities with the expected benefits that can be
achieved.

The investment decision will have an impact on
sources and financing where the funding sources can
be obtained from internal in the form of retained
earnings or external companies that can be in the
form of debt or issuance of new shares. The company
will tend to use internal funding sources first to pay
dividends and if it requires external funding, the
company will use debt before the issuance of new
shares (Kagzi et al., 2018).

Investment decisions can be measured by using
a price earning ratio, where this ratio shows a
comparison between the closing price and earnings
per share or with the following formula (Brigham,
2011):

Closing price
PER =

Earning per Share

g. Funding Decision

Funding decisions can be interpreted as
decisions regarding the company's financial
structure. The company's financial structure as a

composition of funding decisions that can include
short-term debt, long-term debt and own capital.
Every company wants a capital structure that can
certainly maximize the value of the company and can
minimize the cost of capital issued by the company
[16, p. 1].

According to [2, p. 819] funding decisions are
the strategic nature of corporate management. It can
be said to be strategic because this decision has an
impact on business continuity, business competition,
financial management and cash flow as well as the
image of the financial market. There are two views
regarding funding decisions. The first view is known
by the traditional view that capital structure
influences the value of a company. The traditional
view is represented by two theories, namely Trade
off Theory and Pecking OrderTheory. The second
view is stated that the capital structure does not affect
the value of the company.

[16, p. 1] found that there was an increase in
abnormal returns a day before and after the
announcement of an increase in debt proportions, on
the contrary there was a decline in abnormal rates
when the company announced debt proportions. [16,
p. 1] also found that the company's stock price rose if
a loan was used upfront to buy back the company's
shares. If using funds originating from debt, it is
clear that the funds have costs, at least as much as the
interest rate, but if you use equity capital, then you
still have to consider the opportunity cost for your
own capital.

Arrangement between which combination of
capital sources will be taken, then certain
considerations of the company are needed.
Therefore, funding policy is a policy that discusses
the source of funds that will be used to finance an
investment that involves the optimal combination of
the use of various funding sources. Some companies
assume that the use of debt has a minimal level of
risk compared to the issuance of new shares.

In choosing a funding source, whether sourced
from within or from outside the company, Pecking
Order Theory establishes a sequence of funding
decisions where the first-time managers will choose
to use retained earnings. Debt and issuance of shares
are the last choice to increase their capital. This
theory is based on the argument that the use of
retained earnings is cheaper than external funding
sources. The use of external sources of funds through
debt will only be used if investment needs are higher
than internal funding sources.

If external financing is required, the company
will issue the safest securities first, starting from the
issuance of bonds and then followed by option-style
securities (convertible bonds), and finally the
issuance of new shares if it is still insufficient. [2, p.
819] found that investments generated from leverage
have positive information about the company in the
future and then have a positive impact on the value

Philadelphia, USA

84

THOMSON REUTERS

Indexed in Thomson Reuters




| ISRA (India)

Impact Factor: | g ¢ (australia)

L JIF

= 1.344
| IS (Dubai, UAE) = 0.829
= 0.564
= 1.500

| SJIF (Morocco) = 2.031

| SIS (USA) =0.912 | ICV (Poland)  =6.630
| PHHII (Russia) = 0.156 | PIF (India) =1.940
| ESJI (K2) = 4.102 =4.260

| 1BI (India)

of the company. [1, p. 1] found that funding
decisions affect the firm's value positively by 16%.
Wahyudi and Pawestri (2006) found that funding
decisions did not affect the value of the company.

According to [3, p. 89] funding decisions are
confirmed through Debt to Equity Ratio (DER),
which is a comparison between financing and
financing through debt with funding through equity,
which can be formulated as follows:

Total Debt

DER =
Total Equity

h. Dividend Policy

Dividend policy is determining how much or
the proportion of profits to be distributed as
dividends [16, p. 1]. In designing and implementing
the policy there is a trade off that must be considered.
The policy on dividend payments is a very important
decision in a company. This policy will involve two
parties who have a different interest, namely the first
party is the shareholders and the second party is the
company. Dividends are defined as payments to
shareholders by the company for the profits that have
been obtained. If management increases the portion
of the profit of one share that has been paid as
dividends, then they can improve the welfare of the
shareholders. It suggests that the dividend decision is
a decision whether the profits earned by the company
at the end of the year will be shared with the
shareholders in the form of dividends or used to
increase investment capital in the future.

Dianggao's dividend policy is a decision
relating to the management and use of profit that is
the right of every shareholder, and later the profit is
divided as retained earnings for investment [12, p.
1002]. Dividends are compensation received by
shareholders, in addition to capital gains. The value
and time of dividend payment is determined at the
General Meeting of Shareholders (GMS) and the
value distributed can range from 0 to the amount of
net income for the current year or last year. [16, p. 1]
stated that dividends are part of the company's profits
that will be distributed to shareholders. The amount
of dividends to be distributed is proposed by the
Board of Directors and agreed at the GMS.
Dividends can be distributed in cash (cash
dividends), other assets (dividend property), notes
dividend, or stock dividends. Dividend policy will be
recognized based on consideration of the interests of
shareholders and also the interests of the company.

Dividend policy as a decision relating to
dividend payments to the company, where the size of
the dividend distributed depends on the retained
earnings balance for the benefit of the company.
Dividend policy can be proxied by the following
dividend payout ratio [3, p. 89]:

DPR = DPS : EPS

Information:

DPR = Dividend Payout Ratio

DPS = Dividend per Share (Dividend Per
Share)

EPS = Earnings per Share (Earning Per Share)

According to [13, p. 1], dividend policy is
important for two reasons. Payment of dividends will
affect stock prices and retained earnings (retained
earnings) are usually the biggest and most important
source of additional capital for the company's
growth. Both of these reasons make the dividend
policy must be decided carefully and carefully so that
the two reasons can be fulfilled optimally. There are
three theoretical views commonly used as a basis for
determining dividend policy. The three theories are
as follows:

a. Dividend Irrelevance Theory

The main supporters of this theory are Merton
Miller and Franco Modigliani (MM). They argue that
the value of a company will depend only on the
ability of the company to profit from the company's
assets, not on how the profit will be divided into
dividends and retained earnings.

b. Bird in the Hand Theory

This theory was coined by Myron Gordon and
John Lint-ner who argued that dividend distribution
had a positive influence on firm value. This theory
refers to the concept of time value of money where
current dividends should have a higher value than
future capital gains.

c. Tax Preference Theory

This theory states that actually dividend
distribution harms investors. This is because there
are taxes that must be paid when dividends are
distributed. It's different with capital gains that don't
need to pay taxes until the stock is sold. In
accordance with the concept of time value of money,
the tax payment in the future is more profitable than
the current tax payment with the same amount. The
dividend policy commonly carried out by companies
is cash dividends. According to [13, p. 1], there are
several forms of cash dividend policy. The form of
the policy for giving dividends is:

a. Stable dividend policy

This policy will provide a permanent dividend
per share for a certain period even though the
company's profit fluctuates. This stable dividend will
be maintained for several years and then if the profit
gained increases steadily and stably the dividends
will also be increased to be maintained for several
years.

a. Increased dividend policy

With this policy, the company will pay
dividends to shareholders with an ever increasing
amount with stable growth. For example, the growth
is set at 5%.

b. Dividend policy with a constant ratio

This policy gives dividends, the amount of
which follows the amount of profit obtained by the
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company. The greater the profit obtained the greater
the dividends paid, and vice versa. The basis that is
often used is often called the dividend payout ratio.

¢. Low and extra dividend dividend policy

This policy determines the amount of dividend
payments per sheet that is distributed small, then
added with extra dividends if the profit reaches a
certain amount.

Dividend policy chosen by the company must
of course pass careful consideration so that there will
be no problems for the company in the future.
According to [3, p. 94], the factors that influence the
size of the dividend to be paid are:

a. Position of Company Solvency

If the company under insolvency or solvency
conditions is not profitable, the company usually
does not distribute profits. This is because the profit
obtained is more widely used to improve the position
of its capital structure.

b. Company Liquidity Position

Cash dividends are cash outflows for the

The more open investment opportunities, the
smaller dividends will be paid because the funds will
be used to obtain the investment opportunity.

f. Income Stability

Companies that have stable income do not need
to provide a lot of cash just in case, whereas
companies that have unstable income must provide a
lot of cash just in case. This result in companies
whose income is not stable will reduce its Dividend
Payout Ratio.

g. Supervision of the Company

Sometimes the owner does not want to lose
control of the company. Therefore, companies tend
to look for sources of funds from their own capital.
The possibility of entering a new investor will
certainly reduce the control of the old owner of the
company. If you spend from debt the risk is quite
large. That is what causes companies to tend not to
distribute dividends. [11, p. 373] found that dividend
policy has a positive effect on firm value

company. Therefore, if a company pays dividends, it DPS
means that they have to provide enough cash and this DPR = -
will reduce the level of company liquidity. EPS

Companies with poor liquidity tend to pay smaller
dividends compared to companies with better
liquidity.

¢. Need to pay off debts

The more debt that must be paid, the more
funds must be provided. Besides that with the
maturity of debt, the debt fund must be replaced.
Alternatives to replacing debt funds can be by
finding new debt or by sources of internal funds by
increasing retained earnings. This will certainly
reduce Dividend Payout Ratio (DPR).

d. Expansion Plan

The faster the expansion carried out, the greater
the funds needed. These funding needs can be met
either from debt, increasing their own capital, or
from internal funding sources by increasing retained
earnings which will ultimately reduce the Dividend
Payout Ratio (DPR).

e. Investment Opportunities

3. RESEARCH METHODS

This research is a quantitative research.
Quantitative research is structured research and
quantifies data to be generalized. The data source
used in this study is secondary data. Data collection
techniques used in this study is documentation [14, p.
87]. The documentation method is carried out by
collecting secondary data and all necessary
information and the Indonesia Stock Exchange (IDX)
which can be accessed on the www.idx.co.id. The
data collected in this study is secondary data in the
form of annual reports, annual financial reports
issued by the company through the official website
www.idx.co.id.

In this study the manufacturing companies that
were sampled were banks that were listed on the
Indonesia Stock Exchange in 2013 to 2016 totaling
34 companies.

No | Code Companies

1 ARNA | PT. Arwana Citramulia Tbk

2 ALDO | PT. Alkindo Naratama Thk

3 AMFG | PT. Asahimas Flat Glass Thk

4 ASII PT. Astra International Thk

5 BRNA | PT. Berlina Thk

6 BTON | PT. Beton Jaya Manunggal Tbhk

7 CPIN PT. Charoen Pokphan Indonesia Thk
8 EKAD | PT. Ekadharma International Thk

9 IGAR | PT. Champion Pasific Indonesia Thk
10 | INAI PT. Indal Aluminium Industry Thk
11 | INTP PT. Indocement Tunggal Prakasa Thk
12 | JPFA PT. Japfa Comfeed Indonesia Thk
13 | LION PT. Lion Metal Works Thk
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No | Code Companies

14 | AUTO | PT. Astra Auto Part Thk

15 | MAIN | PT. Malindo Feedmill Thk

16 | SIPD PT. Siearad Produce Thk

17 | SMCB | PT. Holcim Indonesia Tbk

18 | SMGR | PT. Semen Gresik Thk

19 | SPMA | PT. Suparma Thk

20 | TKIM | PT. Pabrik Kertas Tjiwi Kimia Thk

21 | TOTO | PT. Surya Toto Indonesia Thk

22 | TRST | PT. Trias Sentosa Tbk

23 | DVLA | PT. Darya Varia Laboratoria Thk

24 | POLY | PT. Asia Pacific Fibers Thk

25 | PTSN | PT. Sekar Laut Thk

26 | GJTL | PT. Gajah Tunggal Thk

27 | ICBP PT. Indofood CBP Sukses Makmur Thk

28 | IKBI PT. Sumi Indo Kabel Thk

29 | IMAS | PT. Indomobil Sukses International Thk

30 | INDF | PT. Indofood Sukses Makmur Thk

31 | INDR | PT. Indo Rama Synthetic Thk

32 | INDS | PT. Indospring Thk

33 | MRAT | PT. Mustika Ratu Tbk

34 | MYOR | PT. Mayora Indah Thk

4. RESULT AND ANALYSIS
a. Multiple Linear Regression Test

Coefficients?
Model Unstandardized Coefficients Standardized Coefficients
B Std. Error Beta

(Constant) 2.886 914

Kl .648 1.949 .029
1 PER .051 .128 .035

DER 278 .239 101

DPR .026 .355 .006
a. Dependent Variable: MBR

Based on the table above, the regression
equation is obtained as follows:

Y =2,886 + 0,648 X1 + 0,051 X2 + 0,278 X3 +
0,026 X4 +e

The regression equation means that:

1. If the board of commissioners (X;) raises one
unit, the value of the company (Y) will increase by
0.648 units assuming another variable is constant.

2. If investment dicision (X2) rises one unit, then

what happens is the firm value (Y) will increase by
0.051 units with the assumption that other variables
are constant.

3. If financing decision (X3) raises one by one,
the firm value () increases by 0.278 units assuming
another variable is constant.

4. If the dividend policy (X4) rises by one unit,
then the firm value (Y) rises by 0.026 units assuming
a constant variable.

b. Coefficient Determination

R R Square Adjusted | Std. Error of
R Square | the Estimatet
487 429 177 2.17227

From the calculation data above obtained
information that obtained R value of less than 50%,
namely 48.7%. Simultaneous determination value (r
square) of 0.429 means that the national diversity

variable of the board of director, investment
decisions, funding decisions, dividend policy of the
company value changes 42.9% while the remaining
57.1% is influenced by other variables not examined.
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a. a. Ftest (simultaneous test)
df Mean Square F Sig
4 7.780 3412 | .008

From the table above, it is known that the
Fcount value is 3.412 and Ftable is 2.440282. Thus it
is proven that Fcount is greater than Ftable which
means that Ho is rejected and receives Ha at a
significance level of 0.008. From these results, there

is a significant influence on the national diversity

variables of the board of directors, investment

decisions, funding decisions, dividend policies

together (simultaneous) on the value of the company.
d. T test (partial test)

Model Trest Sig

1 Constant 3,157 0,002
Cl 2,333 0,007
PER 2,395 0,035
DER 2,816 0,002
DPR 122 0,094

Degree of freedom (df) = (n-k-1) = 136-4-1 =
131 with a level of confidence level of 5% or 0.05,
then the value of t table is 1.97824. The explanation
for each variable is as follows:

1. The tcount in this study for X1 is 2.333 with a
significance level of 0.07 greater than t table 1.97824
so that Ho is rejected. The results of the study inform
that independent commissioners are in line with the
value of the company

2. The tcount in this study for X2 is 2,395 with a
significance level of 0,035 or greater than the table
1,97824 so that Ho is rejected. The results of the
study prove that the investment decision affects the
value of the company.

3. The tcount in this study for X3 is 3.816 with a
significance level of 0.009 or greater than t table
1.97824 so that Ho is rejected. The results of the
study suggest that financial decisions affect the value
of the company

4. The tcount in this study for X4 is 0.722 with a
significance level of 0.094 or smaller than the table
1.97824 so that Ho is accepted. This study also
informs that dividend policy does not affect the value
of the company.

Based on the results and analysis of research
data, it shows that simultaneously, it can be seen that
nationality board of director, investment decision,
financing decision, and dividend policy together have
a significant effect on the value of the company with
a significance level of 0,000 smaller than 0.05 or
100% have a significant effect on the value of the
company. The results of this study are in line with
the research conducted by [16, p. 1]. Research
conducted on manufacturing companies in the 2007-
2009 period shows the results that simultaneously the
LnPER, LNnDER, and LnDPR variables have a
significant  influence on the firm's value.
Strengthened by the results of research conducted by
[16, p. 1], which obtained the results that investment

decisions, funding decisions, dividend policy have a
positive and significant effect on the value of the
company.

Analysis of company value in the stock market
has many uses, one of its uses for investors who are
buying shares is that investors can see the
development of the company's value and see which
company's initial shares have more promising future
prospects. The aim of investors is certainly to get
high profits. It means the company needs to pay
attention to its performance to remain competitive.
[1, p. 4] the value of a company is basically
measured by several aspects, one of which is the
company's stock market price.

Based on the research it can be concluded that
nationality board of director, investment decision,
financing decision, and dividend policy have a
significant influence on the value of the company.
Partial test results or t tests that have been carried out
obtain the following results:

1. The influence of the national diversity of the
board of directors on the value of the company

Variable foreign commissioners have a
significant effect on company value. This result
shows how many foreign directors or directors in the
company have a role in increasing the value of the
company. The results of this study are in line with
the opinion of [15, p. 1028] which states the role of
the board of the company is related to the role of
control, especially if it comes from countries with
strong shareholder rights.

The results of this study are in line with the
research conducted by [1, p. 1] which in their
research obtained higher results or the more members
of foreign commissioners, the higher the value of the
company. With the duties and authorities possessed
by a board of commissioners, as well as the
advantages of a foreign councilor, the nationality of
the board members of the company is said to have an
influence on the value of the company.
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2. Effect of investement decisions on firm value

Investment decision variables have a positive
and significant effect on firm value. These results
indicate that the investment decision opportunities
made so far only look at the value of the company. A
stable company value will certainly be more.

Investors are interested in investing. The results
of this study agree with the research conducted by
[13, p. 1] which in his research stated that investment
decisions have a positive and significant influence on
firm value.

Company growth is a factor that is expected by
investors so that the company can provide the
expected returns [19, p. 1]. The growth of the
company which is always increasing and the increase
in asset value is expected to encourage expectations
for investors because of investment opportunities
with the expected benefits can be achieved [20, p
409]. Another goal of the investment decision is not
just to gain profits in the future, but to maximize the
value of the company.

3. Influence of funding decisions (financing
decision)

Variable decision financing (financing decision)
has a positive and significant influence on firm value.
This proves that the company's ability to pay
obligations in the future has a market response. The
results of this study are not in line with the research
conducted by [13, p. 1] which in his research
obtaining the results of funding decisions did not
affect the value of the company.

The results of this study also agree with Famma
(1998) to find that funding decisions positively
influence firm value. Reinforced opinion [18, p. 71]
funding decisions are a strategic trait carried out by
company management. It can be said to be strategic
because this decision has an impact on business
continuity, business  competition,  financial
management and cash flow as well as the image of
the financial market.

4. Effect of dividend policy

Dividend policy variables have a positive and
significant influence on firm value. The proportion of
profit that will be distributed becomes the attention
of investors to cooperate or invest. The results of this
study do not agree with the research conducted by
[16, p. 1] which in his research shows that the
LnDPR variable does not have a significant effect on
the value of the company.

In line with the results of research conducted by
[19, p. 1], who obtained information that dividend,
policy has a positive and significant effect on the
value of the company. Supported by research
conducted by [17, p.1857] and [18, p. 71], which
obtained results that dividend policy has a positive
and significant effect on the value of the company

5. CONCLUSIONS, SUGGESTIONS AND
LIMITATIONS

Based on the results and analysis of research
data shows that the simultaneous observation can be
seen that the board of commissioners, investment
decision, financing decision, and dividend policy
together have a significant effect on the value of the
company with a significance level of 0.008 which is
smaller than 0.05 or 100% influential significantly
against the value of the company. Research
conducted on manufacturing companies in the 2007-
2009 periods shows the results that simultaneously
the LnPER, LnDER, and LnDPR variables have a
significant effect on firm value.

Other results indicate that the board
commissioner variable, investment decision, and
financing decision are partially (individually)
significantly influence the value of the company. The
results of this study mean the role of the board of
companies in relation to the role of control. The
board of commissioners, investment decisions, and
financing decisions partially (individually) had a
significant effect on the value of the company. The
result also investigate that a company has a foreign
national council member and has broader experience,
it will improve the performance of board members
professionally. Coclusion shows that CFOs are
possible to have an immediate impact on accounting
decisions related to the company, such as choosing
accounting methods and making accounting
adjustments.

From the results of the data analysis, it can be
concluded that the board of commissioners,
investment decision, financing decision, and
dividend policy simi- larly have a significant effect
on the value of the company. While partially, only
dividend policy that has no significant effect on the
value of the company.

Suggestions obtained for the company, namely
in conducting an IPO in the future, it is advisable to
pay attention to the diversity of nationalities in the
company as well as the distribution of assets, for
investors before making an investment it is advisable
to have a basis or understanding to analyze the
possibilities that will occur.

This research has been endeavored and carried
out in accordance with scientific provisions, but does
not rule out the possibility of this study having
limitations, namely: 1) factors that influence the
value of the company in this study consist of four
variables, namely the board of commissioners,
investment decision, and financing decision, while
there are still many more factors that can affect the
value of the company, 2) there are some obsolance of
research that has informed the companies should be
reported their financial statement.
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| ISRA (India)

Impact Factor:
L JIF

| 1S1 (Dubai, UAE) = 0.829
i GIF (Australia)

= 1344 |SIS(USA)  =0912

. PHHII (Russia) = 0.156
=0.564 ESJI (KZ) =4.102
=1.500 | SJIF (Morocco) = 5.667

| ICV (Poland)
| PIF (India)
| 1B (India)

=6.630
=1.940
=4.260

Intnaional Scientific

Journal

Scientific publication

«ISJ Theoretical & Applied Science, USA» - MexayHapoIHbIi HAyYHBIH XKYpHAJ 3apErMCTPUPOBAHHBIN BO
®paHIH, U BEIXOAAIINNA B 3JEKTPOHHOM U TedaTHOM ¢opmare. IIpenpuHT XypHaia myOoIuKyeTcs Ha caiite mo

Mepe MOCTYIUIeHUS CTaTei.

Bce nomanHbie aBTOpaMu CTaThy B TEUCHUH 1-TO JIHs pa3MmernaroTcs Ha caiite http://T-Science.org.
[edaTHBIH 3K3EMILTSAP pacChlIaeTCs aBTOpaM B TedeHue 2-4 nHel mocie 30 grcia Kaxmaoro Mecsiia.

UmnakT pakTop xKypHana

Impact Factor 2013 2014 2015 2016 2017 2018
Impact Factor JIF 1.500
Impact Factor ISRA (India) 1.344
%Qg%afﬁ imernatoral Craton Revore. | 0,307 | 0.829
Impact Factor GIF (Australia) 0.356 | 0.453 | 0.564
Impact Factor SIS (USA) 0.438 | 0.912
Impact Factor PUHII (Russia) 0.179 | 0.224 | 0.207 | 0.156
basedon Evsasian cration seport (ECR) 1.042 | 1.950 | 3.860 | 4.102
Impact Factor SJIF (Morocco) 2031 5.667
Impact Factor ICV (Poland) 6.630
Impact Factor PIF (India) 1.619 | 1.940
Impact Factor 1BI (India) 4.260
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| ISRA (India) = 1.344
| 1S1 (Dubai, UAE) = 0.829
| GIF (Australia) =0.564
L JIF = 1.500

Impact Factor:

| SIS (USA) =0.912 | ICV (Poland)  =6.630
. PHHII (Russia) = 0.156 | PIF (India) =1.940
| ESJI (K2) =4.102 =4.260

| | 1BI (India)
{ SJIF (Morocco) =5.667 |
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IS Scientific Indexing

International Scientific Indexing ISI (Dubai, UAE)
http://isindexing.com/isi/journaldetails.php?id=327

THOMSON REUTERS

Indexed in Thomson Reuters
THOMSON REUTERS, EndNote (USA)

Research Bible

Research Bible (Japan)
http://journalseeker.researchbib.com/?action=viewJour
nalDetails&issn=23084944&uid=rd1775

HAYHYHAA 3ANEKTPOHHAA BVBJTMIOTEKA

cLIBRARY.RU

PUHII (Russia)
http://elibrary.ru/contents.asp?issueid=1246197

Turk Egitim Indeksi (Turkey)
http://www.turkegitimindeksi.com/Journals.aspx?ID=1
49

m ADVANCED
ADVANCED SCIENCES INREX sc I ENCE
INDEX

Advanced Sciences Index (Germany)
http://journal-index.org/

Gl

GLOBAL IMPACT FACTOR

Global Impact Factor (Australia)
http://globalimpactfactor.com/?type=issn&s=2308-
4944 &submit=Submit

== ‘
Academic

UNMLOCKING ACADEMIC CAREERS
AcademicKeys (Connecticut, USA)
http://sciences.academickeys.com/jour _main.php

=

https://www.myendnoteweb.com/EndNoteWeb.html
e %20 3 »

http://s-0-i.org/
Google Scholar (USA)

http://scholar.google.ru/scholar?q=Theoretical+t-

Scientific Object Identlfler‘(SOI)
scholar
science.org&btnG=&hl=ru&as sdt=0%2C5

Open Access
JOURNALS
Open Access Journals
http://www.oajournals.info/

SCIENTIFIC INDEXING SERVICE (USA)
http://sindexs.org/Journall ist.aspx?1D=202

International Society for Research Activity (India)
http://www.israjif.org/single.php?did=2308-4944

O SHERPA/ReMEO

Sherpa Romeo (United Kingdom)
http://www.sherpa.ac.uk/romeo/search.php?source=jou
rnal&sourceid=28772
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| ISRA (India) = 1.344 | SIS (USA) =0.912 | ICV (Poland) =6.630

. | ISI (Dubai, UAE) =0.829 | PMHII (Russia) =0.156 | PIF (India) =1.940
Impact Factor: | g\ (australiay =0.564 | ESJI(KZ) ~ =4102 | IBI (India) = 4.260
L JIF =1.500 | SJIF (Morocco) =5.667 |

:.' *.;e CiteFactor

® 0.'0... . Academic Scientific Journals
.

120

CiteFactor (USA) Directory Indexing of
International Research Journals
http://www.citefactor.org/journal/index/11362/theoreti
cal-applied-science

International Institute of Organized Research
(India)
http://www.i2or.com/indexed-journals.html

d brosXef

CrossRef (USA)
http://doi.crossref.org

OURNAL

DOI (USA)
http://www_.doi.orq

IN D’EX net

Ji FACTOR http://journalindex.net/?gi=Theoretical+%26+Applied

Journal Index

http://www.jifactor.org/journal_view.php?journal_id=  +Science

2073
%" ]
5 '
DA; /Z/ rebuslist
Directory of absrtact indexing for Journals
Directory of abstract indexing for Journals PFTS Europe/Rebus:list (United Kingdom)
http://www.daij.org/journal-detail.php?jid=94 http://www.rebuslist.com

f KOFST
KUDOS*Y - eretionof S
Make animpact. Korean Federation of Science and Technology

Kudos Innovations, Ltd. (USA) Societies (Korea)
https://www.growkudos.com http://www.kofst.or.kr

N v Oven Academ
pen Academic

. e OAn'{ ! Journals Index

laﬂa“ I'"Ik BH“IE[ Open Acac.iemic Journals Index (Russia)

Japan Link Center (Japan) http://oaji.net/journal-detail. html?number=679
https://japanlinkcenter.org

Eurasian i
E I HScientific TR
Jnurnal

www.ESJIndex. urg
Eurasian Scientific Journal Index (Kazakhstan) Collective IP (USA)
http://esjindex.org/search.php?id=1 https://www.collectiveip.com/
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| ISRA (India) = 1.344
| 1S1 (Dubai, UAE) = 0.829
| GIF (Australia) =0.564
L JIF = 1.500

Impact Factor:

| SIS (USA) =0.912 | ICV (Poland)  =6.630
. PHHII (Russia) = 0.156 | PIF (India) =1.940
| ESJI (K2) =4.102 =4.260

| . 1BI (India)
| SJIF (Morocco) = 5.667 |
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THOMSON REUTERS, ResearcherID (USA)
http://www.researcherid.com/rid/N-7988-2013

Stratified

Stratified Medical Ltd. (London, United Kingdom)
http://www.stratifiedmedical.com/

INNO SPACE

SJIF Scientific Jouwrnal lupact Fator

SJIF Impact Factor (Morocco)
http://sjifactor.inno-space.net/passport.php?id=18062

INFOBASE INDEX

InfoBase Index (India)
http://infobaseindex.com

RedLinlo

RedLink (Canada)
https://www.redlink.com/

TD

simply better

TDNet
Library & Information Center Solutions (USA)
http://www.tdnet.io/

RefME

RefME (USA & UK)
https://www.refme.com

ALL SUBMISSIONS SCREENED BY:

W4 iThenticate

Professional Plagiarism Prevention

WANT TO PRE-CHECK YOUR WORK? »

W

Indian Citation Index

Indian citation index (India)
http://www.indiancitationindex.com/

INDEX (@‘ COPERNICUS

I' NTEQRNATTI ON A L

Index Copernicus International (Warsaw, Poland)
http://journals.indexcopernicus.com/masterlist.php?q=2308-4944

UsgaTtenbctBo «/laHb»
3NEKTPOHHO-B1bAoTeYHas
cuctema

DJIeKTPOHHO-0M0JIMOTEeYHAS CHCTeMa
«3narennerBa «JIanb» (RuUssia)
http://e.lanbook.com/journal/

THOMSON REUTERS, ORCID (USA)
http://orcid.org/0000-0002-7689-4157

X,
deWno

Yewno (USA & UK)
http://yewno.com/
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| ISRA (India) = 1.344 | SIS (USA) =0.912 | ICV (Poland)  =6.630
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International Academy of Theoretical & Applied Sciences - member of Publishers International
Linking Association (USA) - international Association of leading active scientists from different countries.
The main objective of the Academy is to organize and conduct research aimed at obtaining new knowledge
contribute to technological, economic, social and cultural development.

Academy announces acceptance of documents for election as a member:
Correspondents and Academicians

Reception of documents is carried out till January 25, 2019.
Documents you can send to the address T-Science@mail.ru marked "Election to the Academy members".

The list of documents provided for the election:

1. Curriculum vitae (photo, passport details, education, career, scientific activities, achievements)
2. List of publications
3. The list of articles published in the scientific journal 1SJ Theoretical & Applied Science

* to correspondents is not less than 7 articles

* academics (degree required) - at least 20 articles.

Detailed information on the website  http://www.t-science.org/Academ.html

Presidium of the Academy

International Academy of Theoretical & Applied Sciences - member of Publishers International
Linking Association (USA) - MexmayHapoaHOe 00beIHHEHNE BEAYIIUX aKTHBHBIX YUCHBIX C Pa3HBIX CTPaH.
OCHOBHOM LENBI0 JCATENPHOCTH AKAAEMHH SIBIUICTCS OpPraHM3alusl M [POBEACHHE HAyYHBIX
MCCIICIOBaHMH, HAMPABICHHBIX HA MOJy4YEeHHE HOBBIX 3HAHHIl CIIOCOOCTBYIOIIMX TEXHOJOTHYECKOMY,
9KOHOMHYECKOMY, COLUATBEHOMY U KYJIbTYPHOMY Pa3BUTHIO.

Axajemusi 00bsIBJIsIET IPUEM JIOKYMEHTOB HAa M30paHue B CBOIi COCTaB:
qJIeH-KOPPGCI[OHLleHTOB n AKaZ{eMHKOB

[Mpuem nokymeHToB ocymiecTBisiercs o 25.01.2019.
JIOKyMEHTBI BBICBLTAIOTCA TI0 ajapecy T-Science@mail.ru ¢ momerkoii "U3bpanue B coctaB AkagemMuu".

Cnucok JAOKYMEHTOB NPEeA0CTaBJIAEMbIX 1/ 1/136[)3}[]/15!:

1. ABrobuorpadus (oo, macopTHeIE JaHHBIE, 00yUeHNE, Kapbepa, HaydHas AesSTeIbHOCTb,
JIOCTHIKECHHUSI)
2. CiUCOK Hay4HBIX TPYIOB
3. Crucok crateid omyOIMKOBaHHBIX B HaydHOM xypHaie 1SJ Theoretical & Applied Science
* JJIsL 4IeH-KOPPECIIOHIGHTOB - HE MeHee 7 CTaTeid,
* IS akaleMUKOB (HEOOX0iMa ydeHas CTereHb) - He MeHee 20 crareii.

Moapo6uas undopmanus Ha caiite  http://www.t-science.org/Academ.html

Presidium of the Academy
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| ISRA (India) = 1.344

.| ISI (Dubai, UAE) = 0.829
Impact Factor: G (australia) = 0.564

L JIF = 1.500

| SIS (USA) =0.912
. PHHII (Russia) = 0.156
| ESJI (KZ) =4.102

: SJIF (Morocco) = 5.667

| ICV (Poland)
| PIF (India)
| 1B (India)

=6.630
=1.940
=4.260
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«Theoretical & Applied Science» (USA, Sweden, KZ)
Scientific publication, p.sh. 25.375. Edition of 90 copies.
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