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Annotatsiya. Ushbu maqolada bugungi innovatsion taraqqiyot modeliga o tish sharoitida
dunyo mamlakatlarining barqaror ijtimoiy-iqtisodiy rivojlanishini ta’minlash zamonaviy
innovatsion g‘oyalar, ishlanmalar va ilmtalab texnologiyalar asosida amalga oshirishni
taqozo etishini e’tiborga olgan holda, barqaror ijtimoiy-iqtisodiy rivojlanish omillarini
aniqlash hamda uning Yevropa Ittifoqi mamlakatlaridagi darajasini baholash ko'rib chiqiladi.
Tadqiqotda o‘rtacha yechimdan uzoqlik (an evaluation based on distance from average solution
(EDAS)) usulidan foydalanib, qaysi mamlakatlarda barqaror ijtimoiy-iqtisodiy rivojlanish
darajasi yuqori va qaysi davlatlarda past ekanligi aniglanadi hamda ushbu darajalar orqali
mamlakatlar reytingi tuziladi. Shuningdek, maqolada baholash natijalariga tayangan holda,
mamlakatlarning kuchli va zaif tomonlari aniqlanadi hamda kelgusida mazkur davlatlarning
reytingdagi pozitsiyalarini yanada yaxshilash borasida xulosa va takliflar beriladi.

Kalit so‘zlar: barqarorlik, barqaror rivojlanish, ijtimoiy-iqtisodiy rivojlanish, innovatsion
taraqqiyot, ilmiy tadqiqot va tajriba-konstruktorlik ishlari (ITTKI), inson kapitali va ilmiy
tadgqiqot faoliyati, qaror qabul qilishda ko'p mezonlilik yondashuvi, o ‘rtacha yechimdan uzoqlik.

OIIEHUBAHUWE YPOBHA YCTOMYUBOI'O COIIUAJIBHO-9KOHOMUYECKOI'O
PA3BUTHS CTPAH ITPHA YCJIOBUM NEPEXOJA K MTHHOBAIIMOHHOMN MOJIEJIN
PA3BBUTUA

Pa)xka60B Ain6eK XynHy/46eKOBHY,
6a30BbI JOKTOPAHT
YpreHuckoro rocyZlapCTBEHHOrO yHUBEPCUTETA

AHHOmayusi. B smoll cmambe, yyumowigasi mo, 4mo obecnevyeHue ycmoliuueozo
COYUANbHO-IKOHOMUYECKO20 pa3gumusi cmpaH mupa nhpu ycjaosuu nepexoda kK Modeau
UHHOBAYUOHHO20 pa3sumus mpebyem peaau3ayuu Hd 0CHO8e CO8PEMEHHBIX UHHOBAYUOHHbIX
udeli, paspabomok u HaQyKoEMKUX mexHoa02ull, desiaemcsi nonbimka onpedeieHusl Hakmopos
ycmotivugeo2o coyua/nbHO-IKOHOMUYECKO20 pa3sumusi U OYEeHKAd UX YPOBHS 8 CMpAaHax
Esponetickozo Cow3a. Hcnosw3ys 8 uccaedo8aHuu Memoad oYyeHKU OMKJAOHEHUS 0m cpedHe20
peweHus (an evaluation based on distance from average solution (EDAS)), onpedeasemcs
8 Kakoll cmpaHe 8bICOKUU YpO8EeHb yCcmolivu8020 cOYUaNbHO-IKOHOMUYECKO20 pa3sumusi, 8
Kakol — HU3Kull, ucxods u3 amux yposHell cocmasisiemcs petimuHe cmpaH. Takce 8 cmambue,
onupasicb Ha pe3y/1bmamasl 0YeHUBAHUSl, 0npedeaslomcsi CU/IbHble U CAa0ble CMOPOHbI CMPAH
u daromcs 3aK/A0YEHUS U peKoMeHdayuu no daabHeluemy yayyueHur No3uyuli Imux CmpaH
8 pelimuHze.
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ASSESSMENT OF THE LEVEL OF SUSTAINABLE SOCIO-ECONOMIC
DEVELOPMENT OF COUNTRIES IN THE CONDITIONS OF TRANSITION TO AN
INNOVATIVE DEVELOPMENT MODEL

Rajabov Alibek Xushnudbekovich,
PhD student, Urgench State University

Abstract. This article discusses factors of sustainable socio-economic development and
its level in the EU countries, taking into account that ensuring sustainable socio-economic
development of the world in today’s transition to an innovative model of development requires
implementing of modern innovative ideas, developments and science-based technologies
and evaluation was considered. The study uses evaluation which is based on a distance from
average solution (EDAS) to determine which countries have the highest levels of sustainable
socio-economic development and those having the lowest indicators, and to rank countries by
these levels. The article also identifies the strengths and weaknesses of the countries based
on the results of the assessment, and provides conclusions and recommendations for further
improvement of the position of these countries in the ranking.

Keywords: sustainability, sustainable development, socioeconomic development, innovative
development, research and development (R&D), human capital and research, Multi-Criteria
Decision-Making (MCDM) approach, Evaluation Based on a Distance from Average Solution (EDAS).

1. Introduction

Sustainable development is being
analyzedbyalargenumberofscientists.Many
scholars study sustainable development in
the context of the sustainable development
goals (SDG) announced by the United
Nations. The 17 announced goals cover
three sustainability pillars: environmental,
social, and economical [1]. However,
many researchers state that the social
and economic pillars should be analyzed
in relationship. Hence, we examine those
two pillars together to explore sustainable
socioeconomic  development.

Socioeconomic sustainability includes
two sustainability pillars-social and
economical; hence, first of all, it is crucial to
understandthem.Socialsustainabilityrefers
to the improvement of living conditions for
both current and future generations [2].

HAYKA K U(HHOBALMOHHOE PA3BUTUE
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Economic sustainability could be defined
as the ability of the economy to supportand
maintain economic growth, but at the same
time, it requires that natural resources be
used efficiently [3]. Hence, socioeconomic
sustainability could be understood as the
ability to ensure economic growth without
undermining humans’ interests and to
meet their needs without harming nature.
Also, in the context of the transition to an
innovative development model, ensuring
sustainable socio-economic development
of the world requires the implementation
of modern innovative ideas, developments
and knowledge-based technologies. Of
course, the key is to formulate, calculate,
evaluate, analyze, and make appropriate
decisions based on the new system of
factors and indicators that emerge in the
process.

ISSN 2181-9637 7
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evaluate sustainable
socioeconomic  development, scientists
use different factors. For instance, Claudia
Lemke used net disposable income, the
number of operating companies, the number
of inhabitants with higher education, house
prices, and unemployment rates [4].
Cubas-Diaz & Martinez Sedano extracted
eight sustainability components as follows:
activity and employment, utilization,
productivity, economic welfare, efficiency,
economic justice, and governmental
services. They state that business and work,
productivity and economic well-being are the
most essential and significant components
for economic sustainability compared with
the eight elements listed above [5]. Waas,
Hugé, Block, Wright, Benitez-Capistros &
Verbruggen evaluated the effect of public
R&D on private companies in context of
socioeconomic sustainability. Performance
indicators, such as value-added, sales, or
productivity, reflect the competitiveness
of companies and their socioeconomic
sustainability. For this reason, they used
the following indicators in the research:
value-added, patents, and value-added per
labour cost. According to scholars, one of
the main engines of economic growth is
R&D, and a higher amount of R&D means
more innovations, which leads to higher
competitiveness and sustainable economic

In order to

growth [6].
Nadine Madanchi, Sebastian Thiede,
Manbir  Sohdi, Christoph  Herrmann

analyzed socioeconomic sustainability in
a broader context based on the method of
the Composite Sustainable Development
Index. They used the Location Index (LI), the
Hoover Coefficient of Concentration (CC),
and the Sustainability subindex. The Location
Index (LI) consists of two variables: national
and regional employment, and national and
regionalpopulation.The Hoover Coefficientof
Concentration (CC) consists of six indicators:
sectoral employment, national and regional
employment, value-added costs, production
value, and gross operating surplus. The

8 ISSN 2181-9637

sustainability subindex includes total profit,
value-added factors cost, gross operating
surplus, production value and sales revenue,
an average monthly wage, average monthly
employees and R&D. According to scientists,
itisimpossible to assess sector sustainability
only by the evaluation of economic data
related to economic sustainability [7].

Abbas Mahravan, Brenda Vale used the
Index of Sustainable Economic Welfare
(ISEW) for socioeconomic sustainability
research, which is a complementary
macroeconomic measure to describe the
performance of the country realistically.
The Index of Sustainable Economic Welfare
is a monetary measure of sustainability and
economic welfare that aims to overcome
some of the limitations of the Gross Domestic
Product (GDP). They use 20 different
variables in the research. From the point of
view of socioeconomic sustainability, they
use personal consumption expenditures
and net capital growth. According to the
scientists, personal consumption and
expenditure directly affect the economic
welfare in a country, while net capital growth
estimates the amount of annual capital that
must be maintained over time to ensure
socioeconomic sustainability [8].

Hakan Kalkavan and Serkan Eti as well
as previous scientists, analyzed the Index of
Sustainable Economic Welfare. The authors
used eight variables. From a socioeconomic
perspective, the authors used the adjusted
personal consumption of durables, education
expenditures, and net capital growth.
They also adjusted personal consumption
of durables by multiplying by the Gini
coefficient and poverty index. Education
expenditures include wages and salaries
and exclude capital investment in buildings
and equipment, while net capital growth
represents the fixed capital accumulation
[9].

Peter A. Wilderer, Martin Grambow,
Michael Molls, Konrad Oexle pinpointed
both qualitative and quantitative factors
influencing  sustainability. ~From  the
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socioeconomic sustainability perspective,
they identified five leading indicators:
land ownership, living conditions, food
insecurity, personal wealth, and subjective
change in wealth. According to scientists,
direct economic benefits include land value
increase, and indirect economic benefits
include employment and local business
vitality. All these factors have an impact on
socioeconomic sustainability. Economic
issues such as poverty and land scarcity
are the primary factors that influence
socioeconomic sustainability [10].
Bolcarova and Kolosta distinguished five
diagnostic variables proposed by Eurostat
relating to socioeconomic sustainability.
Diagnostic variables used for the assessment
of socioeconomic sustainability are GDP
per capita, which measures socioeconomic
development, resource productivity, which
measures sustainable production and
consumption, people at risk of poverty or

SOCIAL
DEVELOPMENT
(SD)

social exclusion, the unemployment rate
of workers aged 55-65, and healthy life
years and life expectancy [11]. Costanza,
Daly, Fioramonti, Giovannini, Kubiszewski,
Fogh Mortensen distinguished three
elements of socioeconomic sustainability:
social wellbeing, economic resilience, and
good governance. The economic resilience
element consists of profitability, the stability
of production, the stability of supply, the
stability of the market, risk management,
private investment, and value creation [12].

To sum up, the assessment of
socioeconomic development relies on both
social and economic factors. So, on the basis
of the above-analyzed scientific research,
13 factors (Table 1) were selected to assess
the level of sustainable socio-economic
development of the countries in our current
study based on 14 indicators, and these
indicators were divided into 2 groups
(Figure 1).

ECONOMIC
DEVELOPMENT
(ED)

SOCIAL DEVELOPMENT (SD) ECONOMIC DEVELOPMENT (ED)
Total general governme.:nt expenditures on ED1: Patent application to the European Patent
SD1: education ’ Office (EPO) (thousand)
(% of GDP) ED2: GDP per capita (thousand EUR)
Population with tertiary education, 25-34 Unemployment rate
SD2: in they::rrrieoa}tde +oup) ED3: (% of active population)
0 U] . . .
Intramural R&D expen d%turge ( Cf)ERD) by ED4: hAd]usted gross dlsposable income of
SD3: sectors of performance and fields of ouseholds per capita (thousand EUR)
science (EUR per inhabitant) EDS: | General government gross debt (% of GDP)
. . ED6: Average wage per hour (EUR)
Shd: Corruption Perception Index ED7: | Final consumption expenditure(% of GDP)
SDS5: People at risk of poverty or social exclusion EDS8: | Manufacturing gross value added (% of GDP)
(%) ED9: House price index (%)

Source: developed by author.
Figure 1. Classification of the level of assessment indicators of sustainable socio-
economic development of countries.
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Table 1

Factors and indicators used in assessing the sustainable socio-economic
development of countries.

No Factors Indicators Websites of
B (Factor Measurement) Available statistics on indicators
Total gee;;ildigt?l::;’nment https://data.oecd.org/gga/ g}:meral-govemment-spending.
. on education (% of GDP) tm
! Education Population with tertiary ) . . .
education, 25-34 years old (% in https.//data.oecd.org/edua'Ft/populatlon—w1th—tert1ary—
education.htm
the same age group)

Innovation and Patent application to the https://www.epo.org/about-us/annual-reports-statistics/

2 technology European Patent Office (EPO) ' o annual-report.html
(thousand) )
Economic
3 | performance GDP per capita https://data.worldbank.org/indicator/NY.GDP.PCAP.CD
and (thousand EUR) ’ ’ ' ' ’ ’

living standards

Unemployment rate

4 | Unemployment (% of active population)

https://ec.europa.eu/eurostat/statistics-explained/index.
php/Unemployment _statistics and beyond

Adjusted gross disposable

Disposable . . https://ec.europa.eu/eurostat/databrowser/view/
> income income of households per capita sdg 10 20/default/table?lang=en
(thousand EUR) — = )
Research and Intramural R&D expenditure
(GERD) by sectors of http://appsso.eurostat.cc.europa.eu/nui/show.

6| Development performance and fields of

do?dataset=rd_e¢_gerdsc&lang=en

(R&D) science (EUR per inhabitant)
General General government gross debt
7 government g(o/ of GDP)g https://data.oecd.org/gga/general-government-debt.htm
gross Debt °
Cost of labour
8 force Average wage per hour (EUR) https://data.oecd.org/ecarnwage/average-wages.htm
9 G()S‘;l:ilcn::nt Corruption Perception Index https://www.transparency.org/en/
10 | Consumption Final consumption expenditure https://ec.curopa.eu/eurostat/en/web/main/data/database
(% of GDP)
Manufacturing gross value added .
11| Value added (% of GDP) https://ec.europa.eu/eurostat/en/web/main/data/database
0

House price

12 index

House price index (%)

https://ec.europa.eu/eurostat/en/web/main/data/database

People at risk of poverty or

13 social exclusion (%)

Poverty rate

https://ec.europa.eu/eurostat/en/web/main/data/database

Source: developed by author.

2. Methodology

The methodology aggregates the joint
performance of the country by ranking,
assuming that a country with better
sustainable socioeconomic development
should be close to the top rank and far
from the worst. Conversely, a country with
the lowest sustainable socioeconomic
development should be close to the lowest
position and distant from the highest one.

ISSN 2181-9637

Due to the research limitation (a lack of
statistical information), not all European
Union countries are included in the research.
Countries involved in the study are Belgium,
the Czech Republic, Denmark, Germany,
Estonia, Spain, Italy, Latvia, Lithuania,
Luxembourg, Hungary, the Netherlands,
Austria, Poland, Portugal, Slovenia, the
Slovak Republic, Finland, Sweden, and the
United Kingdom. The present study uses
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data that cover 2017-2019. The data were
collected from the World Bank, Eurostat,
OECD, and Transparency International
Organization databases.

Multi-Criteria Decision-Making (MCDM)
approach. MCDM refers to choosing the
best alternative from among a finite set of
decision alternatives. The MCDM method
is characterized by the ability to handle
multiple and conflicting data, as well as the
ability to integrate values and perceptions,
identify risks, and process vast amounts
of information. MCDM can involve both
quantitative and qualitative factors [13]. This
method is based on the assumption that a
country that has better sustainable economic
development is closer to the best scores on
indexes and far from the worst ratings and
vice versa. The MCDM approach is based on
the distance to two reference points—one is
desirable, while the other is undesirable [14].

From this point of view, decision-
making and in particular MCDM - multi-
criteria decision-making - is a field that
seems to be very good to choose the best of
a discrete set of alternatives and to apply
mechanism design for sustainability. Unlike
usual methods of optimization that assume
availability of measurements, the MCDM
measurements are assumed to be derived
or interpreted subjectively as indicators of
preference and of the strength of preference
[15]. MCDA consists of three application
stages: decision context and structuring,
analysis, and decision. In the first stage, it
is necessary to determine goals, identify
criteria and alternatives, and select the
MCDA technique [16].

Assessment of counties was implemented
using the Evaluation Based on Distance
from Average Solution (EDAS) method .
The EDAS method is based on the average
solution for appraising of alternatives.
Because of that, EDAS is very useful when
there are some different criteria [17]. The
Evaluation based on Distance from Average
Solution (EDAS) method was introduced by
Keshavarz Ghorabaee, Zavadskas, Olfat, and
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Turskis in 2015 [18-21]. The motivation for
selecting the EDAS method as a tool for the
current research is that the obtained results
are based on the average solution that
represents normalized data that significantly
limit the chances of deviation from the
best solution; this allows this technique to
generate more accurate solutions in solving
real-life problems. The steps for using the
EDAS method are presented as follows [22]:

Step 1: Select the most important criteria
that describe alternatives. Suppose that we
have n alternatives and m criteria.

Step 2: Construct the decision-making
matrix (X), shown as follows:

X1 X2 o Xim
X= [Xij]nxm = 21 322 : Zm ! (1)
Xn1 an : Xnm

whereXl.j — denotes the performance value of
i — th alternative on j — the criterion.

Step 3: Determine the average solution
according to all criteria, shown as follows:

AV: [AV;]IX m
X

n
=i

)
)

where,
A Vj =

Step 4: Calculate the positive distance
fromaverage (PDA) and the negative distance
from average (NDA) matrixes according to
the type of criteria (benefit and cost), shown
as follows:

PDA=[PDA,], . 4)
NDA=[PDA],., (5)
of ij — th criterion is beneficial,
__max (0,(X;j— AV;))
_max (0,(AV;— X;j))
NDA;; = —AV]-] L (7
and j — th criterion is non-beneficial,
PDA;; = max (0,(4V;~ Xi;)) ) (8)

AV]'
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max (0,(X;j— AV})) (9)

NDAy; = ===,

where PDA_ — and NDA, - denote the positive
and negative distance of i — th alternative from
average solution in terms of j — th criterion,
respectively.

Step S5: Determine the weighted sum of
PDA and NDA for all alternatives, shown as
follows:

]Z (10)

SN; = Y w; * NDA;; , (11)
jzzl J ]
where w, is the weight of j — th criterion.
Step 6: Normalize the values of SP and SN
for all alternatives, shown as follows:

SP;
NSP, = ———; (12)
max; (SP;
SN;
NSN;=1—————; 13
: max; (SNL) ( )

Step 7: Calculate the appraisal score (AS)
for all alternatives, shown as follows:

@

(10)

1
AS; = 5% (NSP, + NSNy),

where 0 < 4S5 < 1.

Step 8: Rank the alternatives according
to decreasing values of appraisal score (AS).
The alternative with the highest AS is the best
choice among the candidate alternatives. We
can classify the alternatives according to this
ranking.

3. Results

By using the EDAS method, the appraisal
score (AS) of the level of sustainable socio-
economic development of countries in
2017-2019 were calculated. According to
the analysis of the calculations, Germany,
Sweden, Denmark, the Netherlands and
Luxembourg were the clear leaders. Austria,
Finland, Belgium, the United Kingdom and the
Czech Republic can be recognized as the top
ten countries in this ranking in 2017-2019
(Table 2). Slovenia, Estonia, Poland, Italy and
Liechtenstein also maintained their positions
inthe rankings. In addition, Slovakia, Hungary,
Spain, Portugal and Latvia have been in the
bottom of the rankings for three years.

Table 2

Appraisal scores and ratings of the level of sustainable socio-economic

development across countries (2017-2019)

2017 2018 2019
Country S, Rank A4S, Rank S, Rank
Austria 0,577 6 0,580 6 0,582 6
Belgium 0,487 9 0,499 8 0,512 8
Czech Republic 0,282 10 0,279 10 0,276 10
Denmark 0,657 3 0,687 3 0,718 3
Estonia 0,23 12 0,228 12 0,225 12
Finland 0,529 7 0,542 7 0,555 7
Germany 0,952 1 0,965 1 0,979 1
Hungary 0,076 17 0,060 17 0,047 17
Italy 0,173 14 0,141 14 0,115 14
Latvia 0,024 19 0,015 20 0,009 20
Lithuania 0,12 15 0,105 15 0,092 15
Luxembourg 0,577 5 0,585 5 0,594 5
Netherlands 0,605 4 0,627 4 0,651 4
Poland 0,196 13 0,196 13 0,196 13
Portugal 0,01 20 0,020 19 0,042 19
Slovak Republic 0,115 16 0,103 16 0,092 16
Slovenia 0,275 11 0,275 11 0,275 11
Spain 0,064 18 0,054 18 0,046 18
Sweden 0,692 2 0,713 2 0,735 2
United Kingdom 0,499 8 0,491 9 0,483 9

ISSN 2181-9637

Source: calculated by the author.
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The analysis of the dynamics of AS change
in the EU countries in 2015-2019 shows that
for the countries in Figure 2, the average AS
growthin 2019 was 0.361, and the AS growth
in the last five years was 9.64%. At the same
time, the most significant growth during this
period was in Denmark (ie, the growth of AS
was 19.01%), followed by Germany (18%),
Finland (16.4%), the Netherlands (15.4%)
and Sweden. (14.75%). These countries
also reported slightly higher than the 2019
AS average (0.357, 0.618, 0.194, 0.29, and
0.374, respectively) (Figure 2). While
Austria is in the top ten in the rankings, it

has been observed that AS has been slightly
below average growth rates over the past
five years. It can also be seen that the rate of
change in AS in Spain and Italy in 2015-2019
is slightly higher than the average of the EU
countries, but lags far behind in the overall
ranking. In addition, in most countries where
AS is below the EU average, the growth rate
of AS has been much lower in the last five
years. This is particularly the case in the
Czech Republic, Slovakia, Estonia, Poland
and Slovenia, where the AS growth rates
were 3.2%, 3.95%, 4.2%, 4.34% and 4.76%,
respectively.

20% -+ I
o DK DE
18% - ! Fl o
|
16% - | ® NL
| [ ] SE
[
14% - |
|
IT
12% - () | ®
ES | UK BE
10% | @ — — — — — — _ L__®® o ____.
! AT
% - LT L
8% v Y i
| J
6% ’HU !
PL g |
PT Y )
4% - ® ®e
sK ee @ocz |
2% - !
|
0% . . —1 . . . . . .
0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1
A Changes of level appraisal scores of sustainable socio-economic
development of countries in 2015-2019 (in percent)
» Level appraisal scores of sustainable socio-economic development
of countries (2019)

Source: author’s development based on dates of the https://ec.europa.eu/eurostat/en/
web/main/data/database and https://stats.oecd.org/ websites
Figure 2 *. Dynamics of changes in the appraisal scores of sustainable socio-
economic development of the EU countries in 2015-2019.

*Note: The names of the countries in the picture are abbreviated according to ISO 3166-2 of the International
Organization for Standardization (ISO) and the full names of the countries are given below:

AT (Austria), BE (Belgium), CZ (Czech Republic), DK (Denmark), EE (Estonia), FI (Finland),
DE (Germany), HU (Hungary), IT (Italy), LV (Latvia), LT (Lithuania), LU (Luxembourg),
NL (Netherlands), PL (Poland), PT (Portugal), SK (Slovak Republic), SI (Slovenia), ES (Spain),

SE (Sweden), UK (United Kingdom).
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4. Discussion
The study is aimed at assessing the

sustainable socioeconomic development
of the EU countries. For that purpose,
socioeconomic development was defined
as the ability to ensure economic growth
without undermining humans’ interests and
to meet their needs without harming nature.
To evaluate the level of socioeconomic
development, the following factors were
distinguished from the scientific literature:
education, innovation and technology,
economic performance and living standards,
unemployment, disposable income, R&D,
costofthe labour force, government services,
consumption, value-added, changes in
prices, and poverty rate.

Two indicators measured education:
total general government expenditures
on education, and the population with
tertiary education 25-34 years old. The
research findings revealed that in almost
all of the countries in subject, the higher the
government’s expenditures on educationare,
the more young people who graduate from
higher education institutions. This could
be explained by the fact that expenditure
on education increases affordability of
higher education. In turn, tertiary education
could have a positive impact on a country’s
economy. Governments should take this into
account while planning the budget.

Innovation and technology were
measured by patent applications to the EPO.
The findings revealed that this variable is one
of the most powerful forces of sustainable
socioeconomic development. The highest
value was found for Germany, which has the
highest level of socioeconomic development
according to the results obtained by the EDAS
technique. In fact, many studies support this
outcome. It is worth noting that innovation
is one of the sustainable development goals.

Traditional indicators such as GDP per
capita and the unemployment rate were
also employed for evaluation of sustainable
socioeconomic development. The results
were entirely predictable, i.e.,, the GDP of

14 ISSN 2181-9637

countries with a higher level of sustainable
socioeconomic development is higher. As
for the unemployment rate, it is different for
each country and it is challenging to find a
general trend.

Disposable income, the cost of the labour
force, and consumption could be analysed
together. It is worth mentioning that the
countries that are more socioeconomically
developed have higher levels of disposable
income and a higher cost of the labour
force, which seems logical. In other words,
those variables are directly proportional
quantities. Regarding consumption, it
is noted that the figures are almost the
same in all the countries (Luxembourg is
an exception); hence, it can be said that
expenditure on final consumption is not a
variable that has a relationship with the final
results. However, it is worth noting that in
other countries, final consumption could
play a significant role in the rankings.

The  countries that are more
socioeconomically developed have higher
R&D expenditure. The difference between
the lowest and the highest value is more than
15,000 euros per inhabitant. Based on those
results, it is highly recommended that local/
regional governments encourage scientists
should conduct high-quality research in
order to develop their research skills and
potential, which, in turn, will promote the
sustainable socioeconomic development of a
country/region.

Government service is a variable that
could not be treated as having a close link
with the level of a country’s sustainable
socioeconomic development in the analysed
countries, i.e. it cannot be claimed that
the level of sustainable socioeconomic
development and government debt move
in the same direction. The same situation is
seen with manufacturing gross value added
(% of GDP), which is used for measuring a
country’s value-added.

The house price index and poverty rate
are similar in the investigated countries;
hence, these variables could be treated
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as significant when assessing the level
of socioeconomic development in other
countries or regions.

5. Conclusions

The present  article reviewed
sustainable socioeconomic development.
The aim of the study was to determine
relating factors and evaluate the level of
sustainable socioeconomic development of
the EU countries from 2017 to 2019. The
identified factors were assigned indicators
that were wused for the quantitative
representation. The results obtained by
the EDAS method revealed that the most
sustainably socioeconomically developed
country is Germany, with the least being

Portugal.
Moreover, the research findings
highlighted that the countries that

were assigned to the lowest sustainable
socioeconomic development level had the
highest rates of unemployment. Hence,
unemployment is the social area that
should be given the most government
attention. The significance of that factor
was supported by the outcome that
Germany, which has the highest level of
sustainable socioeconomic development,
had one of the lowest unemployment rates.
What is more, the findings emphasized that
Germany had the highest R&D expenditure,
which significantly contributed to its
sustainable socioeconomic development.
This means that the German government
paid great attention to such areas as
education, scientific development, and
innovation. In fact, R&D could speed up
the development of other areas, such as
technology, which, in turn, could create new
job opportunities. In other words, there is
a connection between all the sustainable
socioeconomic development factors. Hence,
future studies should focus on establishing
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the relationships between the factors and
determining their strength.

The results of this study which assessed
the level of sustainable socio-economic
development of the EU countries in the

context of the above-stated innovative
development allowed us to develop the
following generalized scientific conclusions
and practical recommendations for
sustainable development of the socio-
economic system of the country:

e By the 21st century, scientific and
technological progress has become a crucial
economic resource for sustainable socio-
economic development compared to other
factors of production. Advances in science
and technology has provided countries with
a major competitive advantage in the global
economy;

e [tis necessary to radically increase the
technological level of processing industry
for sustainable socio-economic development
of the country in the conditions of innovative
development;

e Encourage allocation of budgetary
funds for research and development (R&D)
in order to increase the reproduction of
basic knowledge and improve the quality of
“human capital”;

e It is important to further improve

the innovative infrastructure to ensure
competitiveness of research findings,
including transformation of practical

developments into market products in order
toincrease the share of capitalized outcomes;

e The use of public-private partnership
mechanism in the field of innovation -
the process of practical development and
improvement of innovation infrastructure
shouldbe carried outwith participation of the
state, whereas technological modernization
should be fulfilled with wider involvement
of business structures.
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Annomayusn. Masxkyp maoxuxom npeomemu UHHOBAYUOH PUBOHCIAHUUHU AMAT2a OWUPULOA
Canoxusmay KaopiapHuHe uimull maokuKkom 6a UiMuil nedazocux haonusm Oulan wy2yuianu-
wuea MOMuBaAyUAHUHE MAbCUPUHU ypeanuuoup. TaOKUKOmMHUHe MaKcaou HcaxoHn Mukécuoa ou-
NUMEA UHMUTUUL HCAPASHNAPUHU YP2aHUL, 21061 UHOCKC KYPCAMKUYNapy opKai Y36eKucmon-
HUHZ OYHE MAMAAKAMAAPU 0paAcu0a mMymeaH YpHU, UHCOOUU HAMUNCANAPYU 84 KAMYUIUKIAPUHU
AHUKIAW, CANOXUSMAU KAOPAAp, HCYMAAOAH, EWNAPHUHE UIMUL MAOKUKOM, WIMUL Neda202ux
Gaonuam ounan wyYIIAHUWIAPY YUVH MOMUBAYUAHU KYYAUMUPUUUHUHS AXAMUAIMUHY MAOKUK
KUTUWL, 95MUOOPHU 2100a71 UHOEKCAApOa 10KOPU YPUH OTUWEA IMAC, OAIKU IPULUUNAOUSAH HAMU-
JHcanapea Kapamuid, Hamuxicauap 9¢d, 3He a8eao, UIMUll maokukom oaud 6opuus Hamuxcaiapu
ounan Oonukaueunu Kypcamuwoup. Taokuxom namudicacuoa caioxusimiu KaOpiapHuHe uimull
MAOKUKOM, UIMUL Nedazocux (haonusm Oulan wyeyuiaHumaIapuoacu acocuti mycuxiap, yiap-
HUHZ acocutl Kucmu oapmapagh smuniuiy, unapHune Keuaxrcakoa uimutl maokuKkom 6a uimuil
nedazocux aonusmuu maniauiapuoa Kauoau yzeapuwiap 103 oepeanu Towikenm Monusi uH-
CIUmMYmu Ma2ucmpiapu opacuod ymrasuiean CyposHomaa anuxianou. Momuesayus spamuuioa
pAcMull UHCIMUMYmaap, HCymiaoat, 0asnam momMOHUOAH APAMULLAH UHCTIUMYYUOHAT MYXUM Y3~
2apUUIAPHUHR He2u3U cugamuoa Hamoén oyauwu Kypcamunean. Onunean HAMu3caIapea myeo-
Gux maxiugh 6a mascusnap uuLiab YUKUICAH.

Kanum cyznap: ounumnap ukmucoouému, ynusepcumem-3.0, uHHOBAYUsl, UIMUL MAOKUKOM,
MOMUBAYUSL, UHCIMUMYYUOHAT MYXUM, UL XAKU, MALIUM XUSMATAADU.

CO3JAHME MTHCTUTYIIUOHAJIBHOM CPEJbBI - OCHOBA 1151 YCUJIEHUA
MOTHUBAIIMA K HAYYHOM JEATEJIbHOCTH

Toxuboesa Iniopom,
JIOKTOp SKOHOMHYECKUX HayK, npodeccop kadenpsl « IKOHOMHUKA»
TamkeHTCKOro (PMHAHCOBOTO UHCTHTYTA

Armomauuﬂ. Hpec)MemOM UCCIe008AHUSL AGIAEMCS Usydernue e6JauAHUAl momusayuu Ha 606-
Jleyerue noneHyuailbHsvlx Ka()poe 6 Hay’iHO—MCC]l6006Clm€]leKyIO, Haquo—ne()aeoeuquKyio oesi-
menbHOCmb 05 pearusayuu UHHO6AYUOHHO20 pa36Uniusl. l[e/zb UCCcne008anus — uszyduntb npoyec-
Cbl CmpemMleHUsl K 3HAHUAM 6 MUpe, 8blia6Untb pOJjlb Vabexucmana cpec)u cCmpan mupda, nojiodHcu-
meijlbHble pesyibmambvl U He0oCmamku ¢ noMouyvbio 27100aIbHbIX MHO@KCOG,' 8blAA6UMb 3HAYEHUe
YycujileHus momusayuu nOmMeHyudlbHblx Kadpoe, 6 mom vucie MO]ZO@&?!CM, K Haylmo—ucwzedoea—
mefleKOﬁ, Hay’tH0—n€0&202u’t€CK012 ()eﬂmeﬂbHocmu; cocpef)omoqumbc;l Hé MOJIbKO HA 6blCOKUX
NOo3UYUAX 6 2N00AIbHBIX queKcax, HO U HA pe3yibmamax, Komopbsle 00/12(CHbL ObIMb OOCmUZHyWZbl,
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U NOKA3amoy, 4mo pe3ynbmamul 8 Nepeyro 0uepeddb CE:A3AHbL C Pe3VIbMamamu HayyHo20 UCC1edo-
sanus. B npoyecce uccnedosanus 6razooaps onpocy mazsucmpos TauwikeHmcko2o GpuHancoo2o
uncmumyma 0wl 8bl6/1eH PO 8ANHCHBIX OAPbEPO8, NPENAMCMEYIOUWUX NPUBTLEUEHUTIO MOTIOOEHCU K
UCC1e008amenbCcKkol, HayuHo-nedazocuieckou desamenvhocmu. bviio noxasano, umo momusayus
OO0JIHCHA OCHOBBIBAMbCS HA USMEHEHUSIX, 8KII0UASL CO30AHHYI0 20CYOapCMEOM UHCMUMYYUOHATb-
Hy1o cpedy. Ilonyuennuvle pe3ynomamol NO360UIU pA3PAOOMAMb COOMEEMCcmayoujue npeoiodxce-

HUA U peKOMeH()auuu.

Knroueswie cnosa: sxonomuxa 3HGHM1;l, YHUeepcumem 30, UHHOBAaYUs, HaAyYHoe MCCJZ€&06CZHM€,
momueayusl, UHCMuUnNyyuOHal1bHAA cpeda, 3apa60mnaﬂ niama, yciyecu 06pa306anu}1.

INSTITUTIONAL ENVIRONMENT — THE BASIS FOR STRENGTHENING OF
MOTIVATION FOR SCIENTIFIC ACTIVISM AND INNOVATION

Tojiboeva Dilorom,

Doctor of Economics, Professor of the Department of Economics,

Tashkent Financial Institute

Abstract. The subject of the research is to study the role of motivation in the involvement
of potential personnel in the research, scientific and pedagogical activities for implementation
of innovative development. The purpose of the study is to explore the processes of striving for
knowledge in the world, identify the role of Uzbekistan among the countries of the world, investigate
advantages and disadvantages using global indices; identify the role of strengthening of motivation
with potential personnel, including young people, for research, scientific and pedagogical
activities; as well as to focus not only on high positions in global indices, but also on the expected
achievements, and show that the results are primarily related to research findings. The study has
revealed important barriers preventing involvement of young people in the research, scientific
and pedagogical activities, which were identified during the survey for masters of the Tashkent
Institute of Finance. It has been indicated that motivation must underlie change, including the
institutional environment created by the state. The research findings formed the basis for given

proposals and recommendations.

Keywords: knowledge economy, university -3.0 gen., innovation, scientific research, motivation,
institutional environment, salary, educational services.

Kupum

Pakamu UKTUCOIUET Ba CyHBUH
WHTEJUICKTHUHT POJIM OPTHO, UKTHCOTUET Ou-
JUMJIAP MKTUCOMMETHra allaHraH XO3UPTH
KyHJIa OyTyH AyHENAa WHHOBAIIMOH PHBOXKJIA-
HUIITa PaKoOaTOapONIIMKHA TabMUHIIAIIL,
axoiau (apOBOHJIUTHHM OIIMPHUII, KamOaral-
JUK Ba TabaKaJaHWUIIHU KUCKAPTHPHUIITHUHT
MyXHM OMWIH cudaTuIa ajoxujaa IbTHOOP
KapaTuiaMoKaa. PecnyOmukamusia MHHOBAIU-
OH TapakKUETra YTUIHUHT HETW3u cudaruma
WHCTUTYIIMOHAI MYXHT SpaTHINTa JUKKAT Ka-
paTWIMIIATA Kapamail XaJu KyTWIraH HaTH-
)Kara 3puInuiranu nyk. Macanan, XKaxon 6aH-
ku “Doing Business” (DB) rypyxununr 2010
Muigaru xuco6otraa Y36eKucToH 150-ypunna
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oynca, 2019 Wiunu sxaxoHHuHT 190 Ta Mamia-
KaTh opacuaa 76-YypuHHM sramiand. “Tmoban
nHHOoBanMoH nunekc” na 2020 nnn 2015 iun-
ra HucOaran 122-ypunman 93-ypuHra KyTa-
puiiran Gymummra Kapamaii, 2020 iimnma Y3-
OEKUCTOH MHHOBAIIMOH TaPaKKUETHUHT MYXUM
KypcaTtkuuiapu 0ynaran OuzHec pUBOKIAHUILIN
HATWKACHHUHT Oaxoyianuiy oyiinya 4,8, ¢an
Ba TexHosorus OVimya 13,1, wxonuii ¢aonu-
AT Maxcynoriaapu OVitmda 1,0 moroHa macTra
Tymau. Jlemak, aBBaIru SpUILIMITaH Japaxkara
eTMaJIuK.

PecniyOnmukamuzma 2017 innra Kamap WH-
HOBAIIOH PUBOXKJIAHUIIIHA amalira OIIHUPHIL-
ra Ioup KaTop KOHYH XyXOKatiaapu KaOyl Ku-
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auHra" Oynca-ma, Oy Oopana KyTwiaraH ysra-
punuiap 103 6epmanu. AMHUKca, ENUTAPHUHT,
UIYHUHTACK,  Npodeccop-YKUTYBUMIAPHUHT
WIMHANA TaJKUKOT HIUIapu OWiIaH UIyFyJuUia-
HUIITa MHTWIANIMA, AKCHHYA, CYCTKALUIUK
Ky4auau. §’36eKI/ICT0HI[a JKOPUM KWJIMHIaH
WHHOBalMsUIap/a aiHaH TabJIUM TU3UMH Ba
WIMHAN-TAJKUKOT MHCTUTYTJIAPUHUHT YIIyIIN
nacTiauruya Kouau. bynunr cababu numana?
bupuHunian, MHHOBaLMATIAp SPATHUIL, KO-
pUI KMIMII YYYyH, aBBAJIO, CLIJIAPHU SHTUIIUK-
Jap MXTUPO KWIWMIL, S’bHU WIMHHA TaJIKUKOT,
Ta)XpHOa-KOHCTPYKTOPJIMK ~ WILIapu  Ouiax
LIYFYJUTAHUIITA JKaI0 KWIUII Ba OYHUHT yYyH
ynapra MoTtuBauus Oepuui 3apyp. UyHkH — Oy
UKTUCOAUETHUHI aKCHOMACH.

VKkMHYMIaH, WHHOBAIMOH Xapaxkariap
camapalli SKaHJIUTUra Kapamai, HHHOBallMOH
PHBOXUIAHMIIA Y30EKMCTOHHMHI Y3Ura XOcC
aXpanud TypyBUM JKUXATH WMIMHHA TaJKHKOT
Ba TaXpHOa-KOHCTPYKTOPJIUK HILIApU Y4YyH
axparwirad maOmnarnapuunr SIMMra Huc6a-
TaH yiaymu Huxostaa nact. 2018-2019 itui-
napaa Oy kypcarkuy aturu 0,16 %Hu Tamkun
9TraH.

VMHHOBaLMOH XapaKaTJapHUHI IaCalHIIu
TaOUUP MOTHBAIUATa TabCUP ATMACAAH KOJ-
Maiian. MoTtuBamus 6yiamaca, xaMmmMa ypUHUIII-
Jap IIyHYaKd TapruboTra aiiaHaau, XOJoc.
Pecypcmap d4exsaHras, OSXTUEXKIIAD YEKCH3,
yJlap opacuaard 3ujJuAT Xap Kagamja, KyM-
JajaH, MOTHUBALlUSHM f03ara 4YMKapuilia sH-
I'H-SHT'Y MyaMMOJIapHU KEJITUPUO YUKAPALIH.

Makosnaga ana 1y macajajgap ypraHwiral
Ba WIMMHA (PAoIUAT, MHHOBAIMATAa MOTHUBAIHS-
HU Ky4YaUTHPHILI yYyH WHCTUTYIIMOHAT MYXHT
spaTULITMHA HMac, OAIIKH YHU aMaJira OIIUpPHUII
3apypiMru acocjaaHraH.

Mag3yra ouj afaduériap TaxJujan

BU3HUHT TUKKATUMHU3HU TOPTraH “‘OMINM-
Jap MKTUCOAMETH aTaMacu  MKTUCOAMETTa
aBcTpoamepukanuk oauM @Ppun Maxiyn To-
MoHHaH 1962 iunn OuuM Xan KWIyBYH POIlb
VUHAIIMHU TabKUJJIAIl YYyH KUpUTWIATaH [,
4-6.]. Ma3kyp arama xo3upJa aifHaH MHHOBA-
UsUIap SPaTWIMIIMHUHT acOCU cudaTuaa KeHr
KYJUTAaHWUJIMOK/A.

Axanemuk B.JI. MakapoB TaiKuKOTHIa UH-
HOBAIMSUTAPHUHT OniumIiap OuiaH OOFITHKIIH-
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I'v, OWIMMIIAp CUFUMHHHM YII4yalll MacayaiapH,
yHU HU(POJANOBYM HKTUCOIUM KYypcaTKudiap
TaxJIMJI KWJIUMHCA [2], TAaHUKIM aMEpUKAIUK
osmM IIutep lpykep TaaKUKOTHAA PUBOKIIAH-
raH MamJlakaTiapzaa uimM-pan Ouian uryrysuia-
HyBUMWJIap COHHM opTuO Oopaérranu, XX acp-
HUHI OXMpHUra Kenub ynap AMepukana HII4d
kyuuHuHT 40 %uHE Tamkun dTranu [3, 24-6.],
KeJakak/Ja KaMUAT UHTEIICKTyaap KaMusi-
TH Oynumm, OWIMM YHHMHT acOCHH pecypcu
O0ynu0, MHTEIIEKTYyall CANOXUATIN XOAUMIIap
HIIYWIAp apMUACUHUHI aCOCHM T'ypyXura am-
JIAHUIIY TabKuuIaHaau [4, 243-6.].

A. HnsiixepHuHr pUKpHUa, Kaepa SHT Ky
XaKMJ1a axOOpOoT Ba OWITUM sipaTuiica Ba yHIaH
aKcapusAT axoJju Xamia KOpXOHaJlap OCOHJIMK-
ya (oifnananuimy MyMKdH O¥iica, camapanu
WHHOBAIIMOH MKTUCOAWET Iy epaa Oymanu
[5]. O.A. UrymMHOB 3ca OMJIMMHUHT H>KTUMOHIA
HebMaT cudaTuiary y3ura Xoc Xycycusariapu-
HU xyucobra om0, yHra cap(iaaHrad xapaxar-
Jap sBa3ura JapoMajUIapHUHT Ycub Oopuiu
KOHYHH, TapMOKJIap caMapacu, YCUIIHUHT HKC-
MOHEHIMANl XapakTepu KaOmiapra JTUKKaT Ka-
paTull 3apypIUTHHA YbTUPOd 3Taau [6].

bwinmiiap Apatum Ba yJlapHU aMaiuérra
TaTOMK ATUII FOSCUHU WITApU CypraH TaHUKIN
npodeccop Moxan I'. Buccemanunr “Yuaunun
aBJIOJ] YHUBEPCUTETH KHUTOOM ajJoXuaa axpa-
a0 Typaau. Maskyp KUTOOJa YHHUBEPCHUTET-
JApHUHT YYMHYHM aBJIOAMra YTHUIITa YHAAraH
acoCuil OMUJLIAP, WIMHUHI TaAKUKOTIIAP, TaXKpHU-
0a-KOHCTPYKTOPJIMK HIIJIApH, UXTUPOJIAp Ha-
TH)KAaCH Ba yJIApHU THKOPATIALITHPHIL Maca-
nanapu keHr €éputmiras [7]. A.A. KykieHko Ba
T.®. [Taneit tomonuaan Poccusna “yunHum aB-
701" YHUBEpCUTETIapura EHJalInil XyCyCHUsIT-
napu yprauunarad. CamapagopJiuKHu OaxoJiamt
Kozon (Bonra6yiin) ®denepan yHUBEPCUTETU
MHUCOJIM/Ia amMalira olupuirat [8].

PecnyOnukamMu3 onumiiapuga mpodec-
cop T.3. TemaboeBHUHT TaAKUKOTHAA WH-
HOBaLMOH (AaONHUATHU aXOOPOT TEXHOJIOTHUSI-
Japu acocujaa OOIIKAapHUIl Macaiajapura
ypry Oepunran 6yica [9], U.I'. MamaxaHOB-
HUHT TabJIUMJa WHHOBAIMS Ba WHHOBAIIM-
OH (HaONMUATHU TAAKUK OSTUIITA OarvIlIaH-
raH MakoJlacuja KalyJl KUJIMHTaH XYKyKdn
XyXoKaTiapra ousa pukp-mynoxaszanap 0aéu
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struwirad [10]. b. K¥y3ueBHUHr TagkukoTuaa
OJIM{ YKYB IOPTJIIAPUHUHT TaIOUPKOPIUK (a-
onusaTy Taxjauia KuiauHrad [11]. H.P. Paxmo-
HOB OJIMH TabJIUM Myaccacajlapuja Menaror
Kajapiap MOTHUBAIMACU TabIUM CHU(PATUHU
OLIMPUIIHUHT aCOCUH OMUJUIapuUjaH Oupu
sKaHIuruHu KopakanmorucToH AaBiaT yHH-
BEpCUTETU MHUcoJUJa Kypcatubd Oepran [12].
0O.C. KaxxopoB onuii TabIuM Myaccacajaapu
baonuATH camapagopauruHu OaxoJiam Kyp-
caTKH4JIapH, Kaapiaap TailépioBun kadeapa-
Jap yCTYyBOPJUKIApU Macajajapura JUKKaT
Kapatran 6yaca [13], M. OmapoB yHuBep-
cuTeTIapard O0IKapyB TUZBUMHHH TAIIKHII-
JNamTUpUII Ouian OOFIHK J0i3apd MyaMmo-
JApHU XajJ STHUII MUMKOHUSATIAPUHHU TaXJIUII
kuwiran [14]. J1. ToxuboeBa 3ca pakamiu
UKTHUCOAMETHUHT Kajapiap Tau€piaml, MIy-
HUHTACK, Ipodeccop-YKuTyBUmIapra Oyiran
TanabHU TyONaH Y3rapTUpULI 3apypJIMTUHU
TaAKuK 3TraH [15, 16].

TaagKMKOT MeTOI0I0THSACH

Ma3skyp TaaKUKOT/Ia KJIACCUK, IIIYHUHTACK,
3aMOHABUI XOPWKUI Ba MamMJIaKaTUMU3 UKTH-
COIUMJIapy TOMOHHIAH YTKAa3WITaH TaJAKUKOT-
nap, EHJANTyBIAp, KOHIENIUsIAPIaH Ha3apuid
Ba METOJI0JIOTHK acoc cudaruaa doitmananmi-
I XamJia peciryOIuKaMu3 OJIMMIIap TOMOHH-
JaH eTapiM Japakajga TUKKAT KapaThiMaraH
KUXATIapU yprauwiau. TagKkuKoTaa Ky3aTHiIll,
Ha3apuil TaJIKWH, CYPOBHOMA YTKA3MUI, CTaTHC-
TUK TYpyXJall, TaKKOCJaIl, HHIYKIHUS, 1eTyK-
1S MeTOUTapuaan (o aanaHuIIu.

TaagKMKOT HATHKAIAPU BA TAXJIHIH

XO03Upru KyH/1a )Kax0H MUKECHIA TABIMMIa
axaMusaT OepuiaéTraHMHU JTyHE MHKECHIA
1990 iungan 6onuiad BMT tomonuman wuH-
coH Tapakkuéru (kamosiotu) uuaekcu (UTHN)
xucoOana Oomuiarania xam KypUIl MyMKHH.
Human Development Index — »xamusiTia ”HCOH-
HUHT 0apKaMOJUIUTH TAbMUHJIAHUTIIMHY Uoaa-
JIOBUM MHTErpan kypcarknyaup [17, 11-6].

1-s1caoean

Pusoxnanran Ba Mapkasuii Ocué maminakatiaapu ypracuaa UHcoH TapakkuéTu
(kamos10TH) UHAeKCHHUHT Y3rapumm (2010-2020 iiii.) [17]

Peii- Mawmnakar UTHU Peii- Mamuakar ntn
THUHT 2010 . THUHT 2020 .
| Jlupep mamaakarap
1. |Hopserus 0,938 1. Hopgerus 0,957
2. | ABctpanus 0,937 2. Wpnanaus 0,955
3 | Surm 3enanaus 0,907 2. [Beiinapust 0,955
4. [AKII 0,902 4. T'onkoHT 0,949
5. |Upnangust 0, 895 4. Wcnanaus 0,949
6. | JluxTeHmreitn 0,891 6. I'epmanust 0,947
| Mapxkasuii Ocué Mmamyiakatjiapu
66 | Kozoructon 0,714 51 Ko3zoructon 0, 825
87 | Typxmanucron 0,669 106 V36ekncToH 0,720
102 | V36exucron 0,617 111 TypKMaHUCTOH 0,715
109 | Kupruzucton 0,598 120 Kuprusucton 0,697
112 | To)xukucToH 0,580 125 TOXUKUCTOH 0,668
| IJHI OXHPIH YPHHHH OJITaH MAMJIAKAT
162 | JInGepus [0, 300 [ 189 [ Hurep [ [0, 394
Kangsanmarm MabiaymornapaaH kypuml  S-ypunaan 2020 iunm 2-YpuHra KyTapuiau.

MYMKHUHKH, NHCOH TapakKuETH (KaMOJIO0TH) UH-
JeKcH Oyitnua 6 Ta 3HT I0KOpHU YpUHAA TYPyBUU
PUBOXIJIaHTaH MamJlakaTiiap opacuja 1-ypuH-
HU osraH Hopserus xanmumraya y3 MaBKEHU-
Hu Hykortranu uyk. Upnanmus 2010 iunnaru
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Kounrannap ¥3 ypunnapuau Oomkanapra Oyia-
O Gepuniau. [IlyHUHrACK, SHT OXUPTU YpUH-
uu 2010 #innm JIubepus (0,300 6amr) sramna-
ran 6ynca, 2020 iunun Hurepus ( 0,394 Gamn)
OJI/IU.

ISSN 2181-9637 21




UKTUCOOMET ®AHINAPU
OKOHOMUYECKHUE HAYKHU
ECONOMIC SCIENCES

%

Mapxkasuii Ocué (MO) mamnakariapu ry-
pyxura Hazap Tauuiacak, 0y 6opana Kozoruc-
TOH €TaKYWIMK KwiMokaa. by naemat 2010
Hwn 66-ypuHHU drajarad 6yica, 2020 iunm
51-ypunra xyrapuwim. Ysbexucron Typkma-
HUCTOHJaH ¥y3u0, MO mamakaTiapu opacu-
na 2020 ¥unm 2-YpuHHM 3rajuiarad Oyinca-ja,
xaxoH mukécuaa 106-ypunnu sramnaau. XKaju-
BaJ MabJIyMOTJIApHJAH KyWHAAard MyXUM Xy-
JOCaJIapHU YUKAPHUIL MYMKHUH:

1. 2010 #nnra aucbaran 2020 inmu UTU
Oyiinua >kaxOH MaMJIaKaTiIapu KaMpPOBU YCraH
(116,7% ra);

2. bapua mamnakarnapna UTHU unpexcu
napaxacu omras. 2010 Huau SHT OXUPIH YpUH
0,300 Gammnu Tamkua Trad 6yica, 2021 iunn
0,394 6ayutra eTau.

3. MamnakaTnapHUHI SrajjlaraH MaBKeH
ce3wiapiu ycras. Jlemak, 6apya MmamiakaTiap-
Jla TabJIUMra axaMusT Oepuil, Mamyakatiap
Yypracuga pakobarja MyHOCHO YpuH srajaiil
yUyH pakoOar Ky4aiu® OGopaéTraHu, MKTHCO-
muétaa OWiIMM Jlapa)kacd, WHHOBALUSUIAPHU
SpaTUIl Ba aMajauérra TaTOWMK OSTHUII ACOCHIA
YpUHIa YUKa€TTaHUHU KypcaTaiu.

Mawmiakatja TabiauM, GaH pUBOKIAHHUIIN
Ba yJapHUHT Ou3Hec OMiIaH ¥3apo XaMKOPIUTH
pakoOaTOéapAONUIMK HATHXKACUHU Oenruiaii-
nurad 0ynau. by, ¥3 HaBOaTuaa, yHUBEpCUTET-
JApHUHT YYMHYH aBJIOAM MOJENIUra YTUIIHU
3apyp ko kysiau'. Yausepeutet 3,0 Mogenu
“TaOMPKOPIUK YHUBEPCUTETH Ta alIaHUIIra
Kaparasjaa aHda KUMUHPOK. UyHKH y yHUBEp-
CHUTET MapaJiurMacuHu TyOaaH Y3rapTHUPHUIIHUA
Tana kunamu. Ipodeccop Moxan I'. Buccema
(J.G. Wissema) yHUHT aJloXpJa axpaiud Ty-
pyBuH 9 Ta XyCyCUATHHHU KypcaTaau: [18]

1) ¢dynaamentan TtagkukoTiaap OwiaH
LIYFYJUIAHUIL, YyHKH y Xap KaHJal TapaKKUET-
HUHT acocH; HadakaT Gan, OaKH UKTHCOAUET-
HUHT XaMm;

2) unarapu TaAKUKOT Oup ¢daH moupacuaa
om0 Gopuiran Oyica, sHAKU BTHOOP daHIap-
apo OOFJIMKIIMKKA KapaTUiraH,

3) yHMBEPCUTETHHHI CaHOAT KOMIIaHUsIa-
pu OmnaH yamOapyac XaMKOPIUTH, YJIAPHUHT

WIMHR-TAJIKUKOT MaxCyJIapuHu 6030pra oauo
YUKHILY;

4) y4rHYH aBJIOJ] YHUBEPCUTETU OYUK YHHU-
BEPCUTET HKAHJIUTUHU TYUIYHUII MYXUMIUD.
VY HadaxaT TabIMM Ba3UPIUTH Xy3ypHuaa pao-
JUAT IOPUTHILH, OAJIKU CAaHOAT, KUILIJIOK XyXKa-
JIUTH Ba Tanabanap yuyH O4MK OYIJIMIIHN Kepak;

5) yHuBepcuTeT MabiIyM Oup daonusaT
KynaMmura sra OYnuimu J03uM. AKC XOJJa,
myBaddaxusatra spuma oamaiiau. Uy 6unan
O6upra, MmyBopUK paBuiia UHPpPaCTPyKTypa
tana® stunaau. Tabaum cudarura 3bTHOOD
Oepull, acocuil WIMMIA HYHANIUIUTAPHU aXpa-
TUO OJIMII MYXUMIUD;

6) WKOIUI MOTEHIHMAN pealu3alusicura
pTHOODP Oepuiianu;

7) yHMBEpCHUTETJAa XaMMa HWHIJIU3 THUIIU-
Ja TalalliIiHd Ownnimu MyxuM. by nyné
MUKECUA OJIUMIIap OWIaH MYJIOKOTAa OY-
JUIIHA TabMUHJIANAY;

8) MKKMHYM aBJOJ yHUBEPCHUTETIApUAa,
acocaH, akaJeMUuK (aoJuAT OuIaH ILIyFyJI-
JAHWITaH. DHIW spaTWIraH HOY-XayJapHH
unuiad YMKapuuira >KOpuil 3TUI, THXKOpaT-
JAMITUPUII OMPUHYHN YpUHTA YuKagu. by uH-
TEJUIEKTYaJl MYJKHH XUMOS KUJIHUII MyaMMO-
JapuHM non3ap0d macanara ainantupanu. by
tanabanapau TaaOupkop cudaruaa Gaoauar
IOPUTHUIIH YUYH SHTU OMJIMM Ba KYHUKMalap-
ra TastHUIIHU Tajxad Kuiaau;

9) yHHMBEPCHUTETIAPHUHI MYCTAKUJINTH,
MOCJIaITyBYaHJIUTH OpTUO Oopanu.

KOxopunaru 6aéH KuIMHTaH 3-aBlIO]] YHH-
BEPCUTETH XYCYCHUSATIApUAAH KeJubd 4YuKuo,
OJIMM YKyB IOPTIAapU MaMJIAKATHUHI HHHO-
BallMOH TapaKKUETUJA €TaKYM YPUHHH dralji-
JanuIapy 3apyp, Aerad Xyjia0ca YnKapuil MyM-
KHH. [lemMak, MaMiIakaTUMH3 TabJIUM TU3UMHU-
Jla IOKOPHJIArmjiapHd XHcOOra oJiraH XoJjjaa
y3rapuiuiapHy aMmaira omMpHUIl 1apKop.

Onuii YKyB IOpTH Ba UIIMHUM TaIKUKOT UHC-
TUTYTIApUHUHT Oy Oopanaru daonusTura
yJlap TOMOHHUJAH WMIUIa0 YMKApUIITra >KOpUH
KWJIMHTaH, XaMKOpPJUKIa OakapujiraH MHHO-
BaIlusIap XakKMH, COHUTa Kapad 6axo Oepwii
MYMKHH.

! Vpra acpnap/jaru yHuBepcuTeiap OMpUHYM aBiloj 11y JAaBp Tanabnapura xoc 6yiarad. Canoar/a 103 Oeprad MHKUI06/1ap Ty(haiiy nHLycT-
puaJl, MOCTHH/YCTPHA AaBpra YTHUII HKKUHYH aBIIOJ, SbHM MIMUH TaJKUKOT YTKA3UILIra KapaTWiiraH yHUBEPCUTETIIAPHUHT IIAKJUTAHUIIINTA OJIHO
Kenu. By TalKUKOT HaTHKalapuHy, Y3 HaBOATHA, HKTHCOANN-MKTUMOUH PEeaIIMKKA TaTOMK 3TUILTa KapaTHIIraH.
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2-)rcaoean
Y30ekucTOHIA KOPUIT KUJIMHIAH MHHOBAIUsLIap coHU [19]
2010 2015 2016 2017 2018 2019 v2019 i. 2010
inira HucoaTaHn
WNHHOBanusIap OpHui KIIraH KOPXOHA Ba TALIKWIOTIAP COHH:

TEXHOJIOTUK 145 894 893 975 982 1514 10,4 mapta
MapKETHHT 1 14 20 22 17 28 28 mapTa
TALIKMAIINI 3 27 20 26 25 45 15 mapra
JKopuii KUIMHraH HHHOBAISUIAp COHU!
TEXHOJIOTUK 462 1737 1816 1946 2482 4427 9,6 Mmapra
MapKETUHI 32 36 51 62 42 128 4 mapta
TAIIKWINI 6 46 39 38 34 134 22,3 mapTa
Nmna® yukapwiraH HWHHOBAIMOH
MaxcynoTaap (ToBapiap, unuiap Ba| 1849 8023,6 | 10688,2 | 18543,3 [28871,5|26811,4 14,5 mapra
XU3MaTIap) XaKMHU, MIPJA CYM
Munosanusiapra WIHITAR | 9644 | 55283 | 25714 | 4162,3 | 4707,2 | 6603,5 |  24.9 mapra
Xapaxamiap, MIpAZ  cyM

2-)Ka,IlBaJ'I Ma’bJ’IyMOTHapI/IFaKS'/pa, 317366KI/IC- MaMJ'IaKaTI/IMI/BI[a TabJIUM  COoXacugaru

TOH/JA WHHOBalMsUlapra KWIMHITAH XapaKkat-
nap 2019 iumu 2010 #wira HucGatan 24.9
MapTa OpTraH, WHHOBAIMOH MAaxcCyJIoTJIap
xaxmu 14,5 maprara kynairad. 2019 iunn
TEXHOJIOTMK HWHHOBAUUsJIap JKOPUM KWIraH
KOpXOHa Ba Tamkuiotiap coHu 2019 iunn
2010 ¥innra Huc6aran 10,4 mapTa, MapKeTHHT
Oyiinua 28 mapTa, TalIKWINKA MHHOBALUsIAp
15 maprara oprras. JKopuii KMJIMHIaH TeX-
HOJIOTMK MHHOBaLMsuIap coHU 3ca 9,6 mapra,
MapKeTUHT O0yiinya 4 MapTa, TAlIKUINN HHHO-
Bauusuiap 22,3 Maprara kynairas. Pakamnap-
JaH KYpUHUO TypuOAMKH, KOPUH KUIMHTaH
MHHOBALlMSUIADHUHT aKCapUATH KOpPXOHaJap
(daonuATUra STHITU camapany TEXHOJOTHUsIap-
HU JKOPHUM KUJIMII OPKaJIM, aCOCaH, XOPHKIaH
MallliHa Ba YCKyHaJApHU MMIOPT KWJIMIL
XMCcOOUra Ba KOPXOHAJApHUHI ¥3 Ky4uHu OH-
JIaH amajira omupuiarad. MIHHOBanusiaapHUHT
3,6%mu TamkunoTiap OWIAH XaMKOPIHKIA
apatuirad, 4,6% TamKwioTIap TOMOHMIAH
TaKJIU( STUITAH.

XKopuii KWIMHIaH MHHOBALMOH MaxCyJIOT-
JapAa WIMHR TaJKUKOT HHCTUTYTIapu Ou-
JIaH XaMKOPJIMKJA sIpaTWIraH MaxcysoT YiIy-
um 2,1%, onuii TabauM Myaccacaiapu OuiaH
xaMmkopnukaa 1% arpoduna. by pakamnapaan
pecnyOaMKamMu3 OJIMH TabJIUM Myaccacalapu
YHUBEPCUTETIIAPHUHT 3-MOJEJINra YTUIl YUyH
XaJli JKyZa Kyl UIIap KUIUIIUMA3 JTO3UMIIN-
TMHU KYPUILI MyMKHH.
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“OFpUKJIM HYKTa” — Oy €nutap opacujia WiIMHNA
TaJIKUKOT 010 OOpHINTra WHTHIUILIHUHT eTap-
JIM AMAcIury. Xo3upraya wiMui TaaKukoT Ou-
JaH WIYFYJUIAHUIIHU MaKcaJ KWIraHaap xyaa
KaM 0y1u0, Oy KypcaTkuy WIMHI jkamoanapaa
paxoOaT OYIHILIN y4yH YMyMaH €Tapiiy 3Mac.

By, aBBano, onuii TabauM TU3UMH/IA 3-aBII0]]
YHHUBEPCHUTETJIAPU MOJIENIU Tanabu aapakacu-
Jla MyTaxaccHuc KaJpjap €TUIIMACIUru OuiaH
60fmuK Oynub, OMpUHYMIIAH, MarucTpaTypaHu
TaMOMJIaraH UKTUAOPIU ELUIap TabJIUM TH3H-
MU/1a HIUTAIIaH Kypa O0IlKa coxanap, )KymJiia-
JlaH, JaBJIaT OpraHjapuaa UIUIALl, UKTHIOPIN
EITAPUMHU3HUHT MabJIyM OMp KUCMU XOPHXKUN
MamJlakaTiIapra KETUIIHU ad3aja KYpuIlraH.
UyHKH, SHT MyXUMH, Xap Oup TanabaHuHT (aH-
HU IOKOPH Japakaja Y3IalTUPUILIH, ¥3 yCTUAA
MYHTa3aM MIUIANI YYyH UHTWIMIINIA acOCUN
MoTuBalus — Oy OJMi YKyB IOPTUHU MyBad-
¢bakusTin Outuprady, y3 OMIMMM, KYHHKMA,
MaJlaka, MaxopaTura Moc Uil YpHH Ba Jlapomas
MaHOaura sra OyIumaup.

by ’xuxatnaH kapacak, OMpUHYMIAH, Tab-
JUM  TU3UMUAArH  1podeccop-YKuTyBUHIAp
MAaoIIH MACTIUIH YJIapHUHT WIMUK-TIEJaroruk
¢daonuaT OwiaH IIyFyJUTaHUIINMTa parbat Oep-
Maau. PecryOnukamusna TabjiuM, MaJaHUsT,
caHbaT, aH Ba WIMUH XU3MaT KYpCaTUIII COXa-
napuaa O0ana OYIraHIapHUHT YpTada Uil XaKH
2016 itvira Kagap UKTUCOAUETIArU ypTaya Uil
XaKH Japa’kaCUHUHT 77,3% WHU TalllKWI ATTaH.
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Xankapo MexHaT TalIKWIOTHHHHI JyHE
MaMJIaKaTJIapuaa UMl XaKu Japaxkacu Oyitmda
om0 GopuiraH TaAKUKOTIAPH acOCUIa YbJIOH
kwinHrad “2016-2017 iinnnapaa »kaxoH/1a Uil
XaKn” Mabpy3acura Y3G6eKHCTOH Oyiiuua M
XaK{ TYFPUCHIATU MabIyMOTJIAp KUPUTHIMA-
rau [20].

Onuit TabIUM TH3UMHJA, andarTa, ypraya
UII XaKu OMpMyHYa IOKopH Oynran. XycycaH,
VKUTYBYM CT@XEPHUHI HII XaKU LIy COXaJa
6ann Oynranmap wm xakuHuHr 107 dousura
TeHr Oyica-fa, UKTUCOIUET MHUKEcUra HHucOa-
TaH 83% HU TamKuWia 3TraH. Myxumu, oJui
TaBJIUM TH3UMUAA WIMHHA Aapaxara sra OVyi-
rat Ba Oynmaran npogeccop-yKuTyBUHIap Ma-
OLIMHUHT Ta0aKaJaHUIIW MUHHUMYMIA KEITH-
puiaraHu XxaM tabcup Kypcaraud. Mnmui napa-
’Kara ara OyIrad Karrta YKUTYBYH JOLUEHTHUHT
W1 XaKy ITyHJal qapaxara sra OyaMaran Xam-
KacOura Kaparanaa 5,4% atpoduna, han 10k-
TOPU WIMMIA Japakacura sra 6ynran mpodgec-
COPHMHT (haH HOM30/1U lapa)kacura sra Oynran
XamKacOuaH MaomuHUHT 3,9% dhapK Kuiuimm
npodeccop-yKuTyBUMIapaa HIMUN-TAIKHUKOT
OunaH IIyFyJUlaHUINTa pardar mnacaiuimra
0710 Kemu.

WkxuH4MaH, IIMUHR Japaxka OJHII TapTHO-
JApUHMHT Y3rapuily, YyHOHYH, UKKH OOCKHY-
JM TU3UMJAH OUp OOCKUYWIN TH3UMTA Y TUITHUINN
Ba Jiespiau daH 6yiinua KaHAUJATIUK YHBOHUTA
sra Xoaumiap OwiiaH OMpUHYM MapTa Juccep-
TaIusl XUuMosi Kuiauo, Oupaanura Gan TOKTOpU
JapakacuHH ojaéTraHiap ypracumard tanao-
Jap OMPXWJUIAIITHPUITAHU KAaTop canOuil Xo-
Jatiaapra onu0 Kenau, >KymiJaaaH, y3 yCTH-
Jla MIUIal, WIMHR-TQAKUKOT MIUIApU Ouiax
LIYFYJUIAHUIIHY 1aBOM TTUPHUILITA XaM TabCUP
KypcaTau.

YuuHuUMAaH, WIMUKA NEJaror KaapJIapHUHT
WIMMNA-TaJKUKOT HIUIapu OWIaH IIyFyJuia-
HUIIA YYyH 3apyp IIApOuT, TaXpuba eTuul-
MAacCJIUTH, TabJIUM THU3UMH IOKOPH Japaxkaaa
PUBOKJIAHTaH MamJlakatiap TaKpHUOaCUHH
Ypranuin y4yH HMKOHHUSAT €Tapiid 3MACIUru
Ba KaTop OOIIKa TYCUKIap MaBXKyJIUTH cabad
oynam.

Bbynap, anbatra, kaapnap taiiépnam cuda-
TUHHUHT TAacaluIly, TU3UMJA KOPPYMIHUSIHUHT
Ky4Jaluimmra om0 KeJau.
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MamiiakaTuMusga  TabJIUM — TH3UMHIa
aJIoXKJa JUKKAT KapaTUJIMIIN, TU3UMIArd Ka-
TOp y3rapuuuiap €nulapuMu3 TAHJIOBUra Kau
Japaxaza TabCUp KWIAETraHWHU YpraHHUII,
MarucTparypanu Ourtupaérran Tanabanap-
HUHT KeJNrycuja Kaiicu coxajapja WIUIAIIHUA
pexanamTUpaéTraHiHU aHUKJIAIl MakKcaauia
MHCTUTYTHMH3 MarucTpiiapu opacuia CypoB-
HOMa YyTKa3auk. Yinapra “Maeucmpamypanu
bumupeau, Kaicu coxaoa UWIAUIHU XOX1ap-
Ouneu3z?”’ JeraH caBoJI Ba KaBOO BapHaHTIApU
OunaH MyposkaaT KWIAUK. YyHKH Maructpiap
— Oy kenrycuaard WIMHA-TIEarOTUK, WIMHMA
TAJIKUKOTYM KaJapjap Tau€pJallHUHI aCOCUH
MaHOau OYnuO, yIapHUHT >kKaBOOJIApU MyXHUM
axamusitra sra. CypoBHOMara Oepwiran xa-
BOONap Kyiuaaruya o6ynau.

3-orcaosan
CypoBHOMaA kaB0O1apH
Marucrparypasu Marucrpaap
No | TyrarraHMMAaH CYHI MILJIALUHU | TOMOHMIAH
XOXJIapAHUM: TAHJIAHTaH
skaBoOJIap
7KasoOsiap BapuanTn conu |% na
1. |Mupuk xopropauusiapHiar 16 13,1
oupua
2. | Ypraua éxn xuuuk dupmanapna 4 33
3. [MacbynusaTu yexsiaHran 6 4,9
KaMUsITIIapa
4. | UnMuit-TankuKoT 1 0,8
WHCTUTYTIIAPHAA
5. | Onuit YKyB ropmiapuHuHr oupuza | 31 25,5
6. | V3 6usecumun oumokunman 15 12,3
7. |HaBnar 6omkapyBu opraniapu Ba | 24 19,7
TalIKWIOTIap/a
8. | Monusa-0ank TH3UMHUIA 18 14,7
9. |Cyrypra, wXTUMOM TABMUHOT 1 0,8
TU3UMHKIA
10. | bomka coxanapna 6 4,9
Kamu 122 100

CypoBHOMana katHamraH 122 Tamabanax
WIMHI-TaIKUKOT HWHCTUTYTIapuia, CyFypTa,
WKTUMOMN TAbMHHOT TH3MMHU/IA MIILTAIITa SHT
KaM — aTWrd | KUIIKWJaH XOXUIN OWJIIHpraH
6ymuo, y 0,8%Hu Tamkui 3tagu. Maructpriap,
acocat, ¥3 Ousnecnapunu ouuin (12,3), iinpux
koprnopanusuiapaa (13,1 %), monus-6aHk TH-
sumuna (14,7 %), naBnaTt OOIIKApyBH OpraHia-
pu, TamkuioTiapaa (19,7%) nnuiam ucraruau
OWJITUPHUIITAH.
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busHuHr AMKKaT-mMapkazuMH3a MarucTp-
JAPUMU3HUHT  WIMHUHU-IIENArOTUK,  WIMHUHA
TAAKUKOT (paonmusaTuHu TaHmanwiapu OYiauo,
allHaH KeNrycuJa OJIMM TabJIMM TU3UMHUA
YHUBEPCUTETIAPHUHT YYUHYM aBJIOJ MOJEIIU-
HU JKOPUM KWIHILJA yJIap aCOCUU YPUH drall-
nauutapu 3apyp. Ly HyKrau Hazapaan €naani-
raizia, 3Hr kyn 31 Ta MarucTp Keiarycuaa oyui
VKyB IOPTIAQpPUHUHT OWpHIa WILIAIl HUCTaru-
HU Ownnupran Oynu6, Oy 25,5% Hu Tamkui
stanu. Baxomanku, 2016 iunu Oy kypcaTkuy
aturd 2% »au. Cababu HUMaza, JeraH CaBoll
TyFUIAIN.

TagKMKOTUMHU3 HATWMXKACH LIyHU Kypcara-
UKW, OWIMMHHMHT MaMmJlakaT TapaKKHETUHU
OCNTHIIOBYHM acOCUI OMUI cUdaTHAArH XaM/a
Xap Oup KUIIK Y9yH WUIIOHWIN JapoMaj MaH-
0an Ba WXKTUMOUU XMMOsI CU(BATUAATH POJIH-
HM XpcoOra oau0, TabIUM TH3MMUTa IJI00al
MUKECIa, )KyMiIaJlaH, MaMJIaKaTUMH3/1a YHUHT
3aMOHaBUN Tanmabimapra MOCHANlyBYAHIUTH-
HU TabMHHJIAIITA aIOXUJa JIUKKAT KapaTUIIra
BTUOODP KyHdanu.

HUxmucooutl ¢puxpraw map3zu axcuomacuea
Kypa, WHCOHJIAD YJapHU parOaTIaHTHPHUIITa
HucOaTaH KaHaail MyHocabataa Oy auIuIapuHu
ONMHIAH alTuil MyMmMKuH. KaOyn KuinuHraH
xap Oup Kapop, KOHyH MUKPOMHUKECAAH MaKPO-
MUKEcraua MyKOOWJ BapuUaHTIAp, pecypciap
TaKCUMOTH Ba CTUMYJUIAPHU Y3rapTUPAIU.

XyYKYKuil XyxoKariap pacMHUA HHCTUTYT-
Jap XMCOOJIaHWO, KAMUSATAA WHCTUTYLHOHAI
MYXUTHUHT MapKasuja TypajJu Ba yHTa MyBO-
¢uK paBuIIa YHUHT OOIIKa KOMIOHEHTIApU
HIaKJIAHTUPUIIAIH.

MamnakatTumMmsga OJIui Mallakaiad HIMHN
Ba MJIMUU-NIEAror KajpJiap Talu€prail, yJIapHu
aTTecTalusigaH YTKAa3UIl TU3UMHUHHUHT CU(PATH
Ba camMapaJOpJMTUHU TyOJlaH OLIUPUII, OJIUN
VKYB IOPTH/IaH KEUUHT Y TaAbJIMM COXACUHHU SHA-
Jla TAKOMIJUTAIITUPHIL, WIMHNA-TAAKUKOT (ao-
JUsATUAA EHUIAPHUHT MHTEJUIEKTYall CaloXusi-
TUHUA Xap TOMOHJamMa HaMOEH 3THUILI UMKOHHU-
STIAPUHUA KeHTaUTUPUII MaKcaauaa Kadyi Ku-
munrad 2017 #un 16 despangaru “Onuit yKyB
IOPTUIAH KEWHMHTU TabIUM TH3UMUHU SHa/a
TakoMwamrupuil Tyrpucuna’tu 11d-4958-
coH ¢apmonu, 20 anpengaru “Onuil TabIUM
TU3UMUHU STHAJa PUBOKJIAHTUPUII 4YOpPa-Ta-
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oupnapu tyrpucuna’tu I1K-2909-connu ka-
pOpHU HIMUHN TaTKUKOT, UIMUH-TIENAroruK Qa-
ONUAT OWJIaH IIYFYJUIAHUII YYyH MOTHBAIMs-
HU KydYaWTHpUIITa onub Kelad. Y36eKHCTOH
PecnyOnukacu Basupnap MaxkamMacUHUHT
“PecnyOimka ouii TabJIUM Myaccacajlapu Xo-
JTUMJIApU MEXHATUTA XAK TYJIAITHUHT TAKOMUJI-
JAIITUPWITAH TU3UMHUHM TacIUKJIAll TYFpH-
cuaa’tu Kapopura kypa, 2019 iinn 1 uronnan
6onuiad YKUTYBUU-CTOKEPHUHAT Uil Xaku 2016
Hwira Hucbaran nespau 2 6apodap, ¢aH 10K-
TOpH, npodeccopHUHT uil Xaku 1,6 Gapodap,
WIMHH Japaxkara sra JOLECHTHUKH JAespiiu
2,2 Oapobap, uiaMHMid Aapaka KM WIMHH yH-
BOHTra 3ra OyJraH KarTta YKUTYBUMHUHT MAOIIN
nesipimu 1,8 Gapobapra ommpungu. Pan 10K-
topu (Doctor of Science) mnmumii mapaxacu-
ra sra npodeccop OmnaH GaH HOM30aU EKU
¢dancada noxropu (PhD) mnmuii mapaskacura
ara JOLEHTHUHT UII Xakuaaru ¢apk 26,3% ra
KYTapuiIu.

Bazupnap Maxkamacununr 2019 itun 24 ne-
kabpaaru 1030-coH Kapopu OWJIaH TaCAMKJIAaH-
rad “Unm-dan Ba TabIuM coXacuaaru AaBiatr
TALIKWIOTJIApUIA WIMHM, WIMHUH-IIEJArOTUK
Ba MexHaT (aonusaTH OWIaH IIyFyJUIAHyBYU
WIMHM Japaxara sra xoaumiiapra Kymumua
XaK Tynam TapTHOW TYFpUCHAA’TH HHU30MIa
Kypa, WIMHI-IIEIarOruK X0AuMiapra puilrad
IOTYKJIapH, XU3MATJIapU YUYH KYIIMMYa MaoIll
OenrunaHaguraH oyiau.

byHnan Ttamkapu, €m YKUTYBUWIAPHUHT
Hy(Qy31M XOpMXKHii yHUBEpCUTETIapAa Maja-
Ka OUIMPHUILIAPH, WIMHH TaJAKHKOT, TaXKpH-
0a-KOHCTPYKTOPJIMK HIUIAPMHUA aMaJra OLIM-
pHII YUyH Takpuba TYmanuiapura KaTra um-
KOHMSATIIAP SPAaTUIMOK/IA.

2019 #imn 22 wuronaa KaOysl KUIMHTaH
V36exucron Pecny6nukacunuar “HnM-dan
Ba WIMHUH (aoHAT TYFPUCHIA TH KOHYHU XaM
MaMJIaKaTUMH3/a uiM-pan Ba wimMuil daonu-
AT COXAcCHJard MyHoca0aTJIapHU TapTudra co-
mumira Kapatwirad 0ynu0, Oy coxamaru MaB-
KyJ KaTop caBoJulapra aHUKJIUK KUPHUTAIH Ba
(aH pUBOXKHra Xucca KyIiasm.

HKTuconuérnaru HHHOBALlMOH JKapaéH-
JApHU TE3NalITUPHII y4YyH JaBjaT TOMOHH-
JaH YHU KYJU1a0-KyBBATJIOBYHM TETUILIH MEb-
Epuii-XyKyKHid XyXoKaTinap KaOysl KUJTHHUIIA
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Ba MHHOBAIMOH (DaoNusATHU parOaTIaHTHPYB-

Yl aHUK 4opa-TaJ0upiap UIUIA0 YUKWIHUIIN

MaMJIaKaTUMH3/1a WHHOBAIIMOH PUBOXKJIAHMIII-
HU WYyJra Kyuumra KapaTuirat.

4-acaoean

2015-2020 iinanapaa Vioexucron Pecny6-

JUKACHHUHT “I'71002a71 HHHOBAITHOH
HHJEKCHa rajluiarad ypau [23]

Ne | Kommnonentiap| 2015 i 2020 iun | Vara-
1/p | (yHcypnap) Baxo |Ypun |Baxo | Ypun| pum
(er -)

L [MumeruryTaap| o6 106 [ 551 | 95 | +6.1
cudartu

2. |WAucon  xamm-
Tamt Ba WIMIH| 550 | 76 | 275 | 77 | +0,5
TaJKUKOT (ao-
JUATN

3. [Mrbpactpyx-l 09 101 [ 385 72 | +95
Typa

4. | bosopuuur pu-1 1) 4 | g5 549 | 27 | 4105
BOXJIaHUIIINU

S |busmecuunr| o1 ag | 5o | 127 | -48
pI/IBO)KJ'IaHI/IHII/I

0. |®an Ba TexKO-| o7 | 61 | 140 | 90 | -3.1
JIOTUuA

7. |Wxomuii  ao-
ST maxcysor-| 8,5 | 138 7,5 | 127 -1,0
napu

V36exncron I'106an MHHOBALMOH HHIEKC -
ra oupunum mapra 2016 iwnn kymmnau. 2015
M 122-YpuHHM SrajuiaraHu Xosijga apum
Kypcarkuuiaap Oylindya MabIyMOTIap HYKIUTH
Ty(aiiam KupUTHIMAara M.

2020 #wnmm I'moGan HMHHOBAIMOH MH-
Jekcna erakun mamutakatiapaas [Iseinapus
— 1-ypun; HIBenus — 2-ypun; AKUI — 3-YpuH;
Poccus — 47-ypun, kyunu aasnatiapaad Ko-
30FUCTOH — 77-ypun; Kuprusucton — 94-ypun;
Toxukuctod — 109-ypunnm sramiagn. Y36e-
KHCTOH yTraH iwuiapra HucOaran Oy coxana
KaTop M>KOOMH y3rapuiiap KWIMHUALIN, OXUP-
I'M Huiapja IopTUMH3/1a UHHOBAMOH PUBOX-
JAHWUIIHUHT MEBEPUN-XYKYKHHA Oa3acHHUHT
sipaTWINAIIY, (aH, WHHOBAIIMOH PUBOKJIAHUIII
pecypciapy, OJIMMIIAPHUHT HXKOJ KWJIMILLIa-
pU yuyH sipaTWiIaéTraH IIapoOUTIap Ba MKOJ
IPKUHJIMTH Kabwiapra Oynran myHocabatiap
TyOmaH Y3rapaéTraHUHUHT XUCOOTa OJIMHH-
mmwm tydaitnmu 122-ypunnan 93-ypuHra duKIm.
bynu kenaxaxna uiam-gaH Ba MHHOBaLUsIAp-
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ra Karra capMoOsJIapHU ka0 KUIUII Hyauaara
Kagam cudaruga xkypum mymkud. Hly Ounan
Oupra, wxoaui ¢aonuar maxcynotriapu 1,0,
o6uzHec puBoxianumm 4,8, apcycku, dan Ba
TexHosnorus gapaxacu 13,1 ra nacaiigu. by-
HUHT MyXUM caba6napuaan 6upu Y36eKiCcToH-
Jla MHHOBAIIMOH Xapa)kaTJapHUHT HHBECTUIHS-
nap Ba SJMMparu yinylmyHUHT aCaUUIIUIUD.
Hkruconuérra >xand 3TUIraH WHBECTULIUSTIAP-
Hunr AWMparu ynymu 2010 diungaru 22,2%
nan 2019 vinn 37,0% raya eTrany, HHHOBAI[OH
Xapaxamiap 1y Wuuiap naBomuzaa 24,9 map-
Ta oprraHura kKapamaiu, ynapHusr JMMparu
yaymu 3,5% nan 1,2% napaxacurada mnacai-
rad [19]. by anbarra kenakakaa MOTHUBAIIUsS-
HHU, pakoOaTOapJONUIMKHU Ba HII YpUHIApU
sparuiira OyiraH ypUHUALLIIAP HATHXKACUHUHT
nacaiummra onub Keiaaau.

By uxarnaH mio0an MHHOBAIIMOH HHJIEKC
6yitnua 10-ypunra kyrapuiaran Tabumii pecypc-
napra 6oi 6ynmaran Xanyouii Kopes taxpu-
Oacu axxpanub Typanu. Xo3upaa y KaXxoH MaM-
JIaKaTIapy Opacua MHCOH KaMOJIOTU HHJEKCH
Oyitnua 22-ypuHaa, TabIUM HHICKCH Oyiuua
24-ypunna Typaaud. AXonu *oH Oommra sipa-
TWIraH Muwuui gapoman 30,6 MUHT J1OJIapHU
TaIIKWJI 3Taau, Baxonanku, 1998 iumnrn Ocué
KPHU3HUCHIAaH SHI KYT kaOp KypraH Mamiakar-
napnad 6upu 6ymu6, 2000 iunu Oy Kypcarkuyu
OH Oomura 12 MuHr gomtap arpodua OyaraH.

Amanra ommpwiaérran Oy y3rapuuuiap,
pacMHUi HMHCTUTYTJIap OpKaJlM MaMJIaKaTH-
MU3a Ounumilapra acocjaHraH HKTUCOIUET
PUBOXJIAHUIIN Y4yH HHCTUTYLIMOHAT MYXHUT
apatuiaéTrany, y3 HaBOaTuaa, Enap, sKymia-
JlaH, MarucTpiaapHu WIMHA-NIEJArOTUK, WIMUK
HYHaNMIIHYM TaHJIanuiapura pardar 6epaau Ba
Taiiépnanaérran KaJpiapHUHT cudar xKuxa-
TH/IaH PUBOXJIAHTAH MaMJIaKaTIapAaru OJIUl
YKyB IOpTIapu Japaxkacura KyTapUIUILINUra
UMKOHMAT sipaTaad. MyXuMH, yJapHU peall
xaéraa amanra ommupuul. KOkopugaru sxajasai
MabJIyMOTJApUa aKkc TraH TeHJEHIMAra Ha-
3ap Tanulacak, Oynra amun 0ynamus. Tyran xy-
JI0Ca YMKAPHII YUyH 3Ca BaKT Kepak.

XyJ1oca

1. X03upru KyHja MaMJIaKaTHUHT TapaKKu-
€T napaxkacu, UKTUCOAUETUHHUHT pakobaTOap-
JOUUTUTH KaJApJIAPHUHT OWJIMMH, MaJlakacH,
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WHHOBALIMOH FOSUIAPHU WJITApU CYPHILN Ba YHU
xaéTra TaTOMK dTUIINra OOFMHK. by *uxarnaxn
OW3 pUBOXKIIAHTAH MaMJIaKaTiap JapakacuaaH
aHya OpKaJa KOJIIWMK, YYHKH TaJKUKOTUMU3
Kypcaraauky, MWUIMA TabJIMM TU3UMUJIArU
MEXHATHU parOaTimaHTupul Euuiapiaa WiIMHNA
TaKUKOT, TaXKpUOA-KOHCTPYKTOPIUK HIILIA-
puHM 0510 GopHILra MOTHUBAIMS Oepa oIMau.
MyBo(hUK paBuIla HHCTUTYLHHOHAT MYXHT

SIPATHIIMA/IN.
2. IkTuconuéTHU MHHOBALMOH HyHaIUIIIA
PUBOXJIAHTUPHUILIHA ~ JAaBJaT  MIITUPOKUCU3

amanra ommpu6 Oynmaiinu. YyHku Ouimumra
Oynran Tanab xam, Takiaud xam, HHCTUTYIHO-
HaJl Y3rapuiuiap xaMm JaBiaT HUIITHPOKUAA
TalIKWI 3TWiagu. PacMuil HHCTUTYTIIAp, UHC-
TUTYLIMOHAJI MyXUT SIPATHIL Ba KaOysl KUWJIMHTaH
XYKYKUH Xy#OKaTiaap Ba KOHYHJIQpPHUHT Oaxka-
PWINIIY aliHaH JaBjaT TOMOHHJIAH Ha30paT Ku-
muHa . YyHKY Xap Oup XyKyKUi XyKKaT MYJIK
JACTaCUHHMHI, MYBO(QHK paBHILIa, pecypc-
Jap Ba JapomMajyiap TaKCUMJIAHUIINTA TabCUP
Kypcaragyd, MyXUMH, MOTUBaLUAs Yy3rapaui.
ByHM TajKMKOTUMM3A TabIUM TH3UMHIATU
UIII XaKH Y3rapuig Kypcatud TypuOau.

Jlemak, Oy Oopana TabiuMm, OM3HEC Ba JaB-
JaT NIEPUKIYMWINTMHUHT, THCOHJIAp MOTHUBAIHSI-
CH KaHJall y3rapuiiMmHu XucoOra oiraH xoija,
SIHTY MYHAIMIIIApUHE UIUTa0 YUKUII Ba TaKo-
MUJIIAIITUPUII 33apYD.

lyHuHr yuyH Xam peciyOonukamusaa Ous-
HEeC-MHKY0aTop, TEXHOIApK Ba akceneparopiap
Oy MyaMMOHHM XaJ 3TUIIHUHI aCOCHH €4MMHU
xucobnanaau Ba Oy Ba3udaHu JaBiaT Ba yHU-
BepcUTeTIap ¥3 3uMManapura oiaras. Kenaxak-
na «kBagpynon crnupam» (Quadruple Helix)
Mojenu (TabiauM, Ou3Hec, naBiatr, QyKapoIuk
KAMUATH) LICPUKYMIMTH acoCHJa KiacTep-
Jlall sKkapaéHura yTHII Kepakx.

3. Bwinmapra acociaHral HHHOBAIMOH
UKTUCOAMNETAA, OUpP TOMOH/IaH, MaxXCylnoT 6030-
pu (OminMm) Xu3Mar Kypcarui 6o3opura aiina-
HUO, MUK KOMIIAaHUsIap, Ou3HeC HadakaT uc-
TEbMOITYM, OATKK YHU sipaTuiia (aoi KarHa-
IIyBYM; UKKMHYM TOMOHJIAH, UIIIA0 YUKapyB-
yuap OwiaH Kaap TaiéproBumiiap ypracuaa
XaMKOpJIMKJA MIUIANI 3apypHsTra aiaaHaiu.
By, ¥3 naBOaTH1a, HHTEIUIEKTyal MYJIK Ba YHU
Myxo(daza KUIHII, TU3UMJa MyHOcabaTiapHU
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tTapTuOra conum, Owiumra Oynran Ttanad Ba
TakIM(QHA TaIIKWI STUII KaOuiapaa gaBiar-
HUHI POJIM aCOCUH ypuHra 4ukaau. by xam mo-
TUBALMS Y3rapyuIly Ba MHCTUTYLIMOHAT MYXMT
sparuira 6ofuK,. JleMak, MaMIakaTuMH3/1a pu-
BOXJIAHTaH MamJlakariaap TaxpuOacumaH (ou-
JaJIaHraH X0J1J1a, MHCTUTYTJIap Ba HHCTUTYLIMO-
HaJI MyXUTHU TAKOMUJUIAIITUPUO OOpHII 3apyp.

4. PecnyOnukamMu3 TaIKUKOTYHIAPU TOMO-
HUJaH TabJIUM XHU3MaTjapura OarHIIUIaHTaH
JHccepTanus Ba Makosajap Kym Oyiaumura
Kapamaii, alHaH MHHOBAIUs, WIMHHA (aonusrt
Ba MYBO(HK paBHILIJa YHUBEPCUTETIAPHUHT
3-aBJIOIM MOJEIMHU TaTOMK 3THUII Macalaia-
pura OarMIIUTaHTaH TAAKUKOTIap OapMOK Ou-
JaH ca”apiu. by coxaga €m TaaKUKOTYMIIA-
PUMM3HHM WIMHUH n3naHunuiap oiaud Oopuiura
UYHAITUPULLIAMHU3 3apypP.

5. Xo3upaa MamiiakaTUMH3[a E€MUIAPHUHT
WIMHIM NENAroruK, WIMHKW TAAKUKOT, TAXKPHU-
0a-KOHCTPYKTOPJIMK (paonusaT OwiiaH IIyFyi-
JAHUIIATAa MOTUBALUSHU Ky4daWTUPUII YUYyH
MHCTUTYLIMOHAJI MYXUT SpaTWIMOKZA Ba TO-
6opa TakomwutamTupud Oopunmokaa. XKym-
nanaH, 3apyp uHppacTpykrypanu Oup OyTyH
KOMIUIEKC — KEMIIMHT Tap3ujaa 0aprio KWiIMil-
ra Karra axamusTt Oepwiantu. by taxpubanu
MYMKHH Kajap 6apua onuii YKyB IOpTIapH, SHT
aBBaJIo, YKyB KopIryciapu (akyinbTeT MUKECH-
na Oup-OMpumaH aH4ya y30KAa JKOWIAIIraHIap
YUyH KYJIJIam Makcaara MyBOQUK.

6. OMMaBuii ax60poT BocUTaTIapUIa, KyM-
JaJiad, TYpJiIu PaCMUN MKTUMOUHN TapMOKJap-
1a, OfaT/Aa, XOHaHaanap, Taabupkopiuap ¢ao-
JUSATH, YNapHU TalIBUKOT-TapFUOOT KHJIMII
Ba YJIApHHUHI peKJiamacura Karra 3bTuoop Oe-
pwiaau. B onumnap, WiMui-TaaKuKOTIHIAP
KynuH4Ya “cosiia” Kojaauiap. EmnapHHHr H-
MUH TaIKUKOT HIIIapura OyiaraH MOTHUBAIIUS-
CHHHU KydalTHpHILa, anbarTa, OyHaail MabHa-
BUIi par0ar Xxam KarTa axaMusT KacO 3Taau.

Meb€puii-XyKyKuid  XYyKKaTJIapHUHT  Ka-
Oy KWIMHHMILUTA, OJIAT/a, Ky BaKT KETMAMIH.
Acocuil KHHMHYWINK YHH peall XaéTra Tarouk
srumaa. Ulynusr yuyn énurap ypracuiua Ko-
HYyHra, TapTHOra puosi KWIHIL, yaapaa KUHuH-
YWINK, TYCUKJIAPHHU EHIUMIIl KYHUKMAJIApUHU
TapOuMsUIaIIga acpiap JaBOMMIA IIAKIUIAHTaH
HOpaCMHMU MHCTHTYTJIapAaH KeHr Qoiaana-

ISSN 2181-9637 27




WKTUCOOMET GAHMAPH
9KOHOMMUYECKUE HAYKM 7
ECONOMIC SCIENCES gf

HUILTa YbTUOOP KapaTul 3apyp. yUyH SIHIM UKTUCOAMM KypcaTKUwiap Ba HH-
7. 'HHOBaLlMOH TaJKUKOTIAP YTKA3UII Ba  JUKATOpJap SpaTwll OpKaJlu MHHOBALUIAPHU
YHUHT HaTW>KaJapuHM JKOPHM 3THILA, andaT- Oaxojaml acocuil YpHUH TYTaaW Ba SIHTU MHHO-
Ta, TabUKil Qannap, axO0POT TEXHOJNOTHUIAPU  BAIllMOH TaJAKUKOTIApra yHantupaau. emaxk,
anoxupa ypuH tyragu. Iy Hykran Hazappan  Tai€pna€TraH KaJpiaapUMHU3HUHI TaxJIMI KH-
UKTUCOAMN (anyap y3ura XOoC YpHHra sra. JIMII, XyCYCHIIUKIa YMyMHUIUKHU Kypa Ou-
Vrnap kapop kaOyn Kuiumra ypraryBud ¢aH- —JIMIO, YMyMHHIUKAAH XyCyCHUMIMKHM a)para
Jap OYnraHu y4yH XaM acoCHi AMKKAT TaxJWil  OWIMIIHU YpraHUIUIapUra aloxuaa JUKKaT Ka-
KWJIMIL, XYyJIOca YMKApHII Ba Oaxojall, MyaM-  paTUIIAMU3 JO3UM.
MOHHM aHUKJAIra KapaTuwiran Oynuo, OyHUHT
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Y3BEKUCTOHJIA BAXTUEPIUK BA XAETIAH KOHUKHIII

Hypaunosa Illoupaxon PammaxonosHa,

PhD, nouent B.60., HamaHTaH qaBiaT yHUBEPCUTETH;
e-mail: sh.nurdinova@gmail.com;
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Annomauyusn. Cyneeu uunnapoa uKkmucoOYULAPHUHE IbMUOOPUHU MOPMeaH OAXMUépiuK
MYUyHYacu 6a XaémoaH KOHUKUWHU AHUKIAUWL MUKPO O0oupada uuwiiad yuxapyeuuiaphu
KUBUKMUPCAa, MaKkpo 0oupaoa Mamiakamodacu UXCMuMOU-uKmucoout 8a3usmuu maxiun KUuiuul
HYKMAau HA3apuoan O0owKapys 6a XOKUMUSIM OP2aAHAapu YYYH axamusm kaco smaou. Masxkyp
maoxuxomoa Y3bexucmonoa 6axm(uépiux) ukmucoouému 6a 6axm oMuniapu maokux KuiuHOU.
Maxonada mapmubnanean 102um mooenu Epoamuoa 6axm/xaémoan KOHUKU2Aa mavCup KUiysuu
omunnap baxonanou. Hamuoicanap 6axm/xaémoan Konuxuwea co2nuk 6a 0apoMaoHune uxncooul
6a €wHUHe Hecamue mavcupuHu Kypcamou. Ouna Kypuwi 6a Xaémoaw KOHUKUWL 0apaxcacu
ypmacuoa 3ca uxcoouii OONUKIUK KY3amuiou.

Kanum cyznap: d6axm ukmucoouému, 0axm(uép)iuk, xaémoar KOHUKUWL, MapmuOiaHeaH
J102UM MOOe.

CYACTBE U YIOBJIETBOPEHME ’KU3HU B Y3BEKNUCTAHE

Hypaunosa Illoupaxon PammnaxonosHa,
PhD, u.o. noueunra
HamaHranckoro rocy1apCcTBEHHOTO YHUBEPCUTETA

Annomauusn. B nociednue 200bl KoHYenyus cacmus npusieKaem HUMAHue IKOHOMUCTOB.
Cuacmube/yoosnemaopeHue HCU3HbI0 8ANHCHO 01 Npoussooumenel, Ymoodvl nPoaAHaAIU3UPOBANb
HAa MUKPOYPOBHE, HACKOIbKO hompebumenu y0081emeopeHvl mogapamu u ycayeamu. Ilpunumas
60 BHUMAHUE YPOBEHb CUACMbA, NPAGUMETbCMBA MOSYN AHAIUZUPOBAMb COYUATbHO-
IKOHOMUYECKYIO CUMYAyuro 6 Cmpane HaA MaxpoyposHe. B smoii pabome uccredyomcs
9KOHOMUKA CUACMbA U GaKkmopwvl cyacmvsa 8 Y3bexkucmawne. YnopsaooueHHass 102Um-mooens
ucnonvsyemcs 0Jisl OyeHKu aKkmopos, IUAIOWUX HA cuacmbe/ YO081em8opPeHHOCHb HCUSHDBIO.
Peszynemamsi nokasviearom, umo 300pogve u 00X00 NOLONCUMELbHO GIUAIOM HA cuacmbve/
VO08IEMBOPEHHOCIb JHCU3HBIO, MO020d KAK 803PACH OMPUYAMENbHO 6auUsem Ha cuyacmuve/
V0081emB8OPEHHOCIb HCU3HBIO. Pe3ynvmamul ucciedo8anus nokazwl8aiom, 4mo cyujecmayem
NONOAHCUMENbHAS pecPecCUs MexcOy OPaKoM U YO0B81eMEOPEHHOCMbIO HCUZHBIO.

Knroueswvie cnosa: sxonomuxka cuacmes, cyacmoee, YOO0BIEMBOPEHHOCHb HCUZHDIO,
VROPAOOUEeHHAs 102UM-MOOElb.

HAPPINESS AND LIFE SATISFACTION IN UZBEKISTAN

Nurdinova Shoirakhon Rashidkhonovna,
Namangan State University, Associate Professor

Abstract. The concept of happiness has attracted the attention of economists in recent years.
Happiness/life satisfaction is essential for producers to analyze how consumers are satisfied
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with their goods and services at the micro-level. Taken into account the level of happiness,
governments might analyze the socio-economic situation in the country at the macro level.
This study examines the economics of happiness and the factors of happiness in Uzbekistan.
Ordered logit model is used to estimate factors influencing happiness/life satisfaction. The
findings demonstrate that there is a positive effect of health and income on happiness/life
satisfaction, whilst there is a negative effect of age on happiness/life satisfaction. The result
reveals that there is a positive relationship between marriage and life satisfaction.
Keywords: Economics of Happiness, Happiness, Life Satisfaction, Ordered Logit Model.

Kupum

NHconusT sipanubauku, 0axTra MHTHUIHO
amaiau. baxr antuk FOHOHAaH Kagumru
Xwuroil ¢pancadacuraua 6apua reorpadux xy-
OyanapHu Kampal onran tyumryHdagup [1].
dancaduit xuxargan Popobuit Tabdbupu Ou-
JaH aiiTranjia, UHCOH MyTIaK OaxTra Qaxat
aKJI-UJPOK OpKaldu SPULIMIIM MYMKHUH [2].
Apuctorenb 0aXTHU MOKTUMOUN Ba HOMXKTH-
MOUH KUXaTJaH 33Ty GaoausT cudaruia Tab-
pucdnaca, [lnaton aponar maknu cudaruga
udona stanu [3].

Uxruconuit agabuérna 6axt xaéraaH Ko-
HUKHII, MAMHYHUST Ba M)KOOUMI XUCTapHUHT
kymuru Ounan uzoxjananu [4, 5]. baxt 6u-
naH OOFJIMK TaJAKUKOTIAp, XyCYCaH, UKTH-
conuéraa O6axt OYinMya KWIMHTAH 3MIIUPHUK
TaJKUKOTJIap COHMHUHI OPTHUILU SHTU HyHa-
JUII BYXKyAra kenumura cab6ad o6ynau. bax-
TUEPIMK UKTUCOAUETH 0aXTra TabCUp KUITyBUU
OMUJIIIAp, XyCycaH, Oy OMUIUIap Opacuia UKTH-
COIMM OMUIUIAPHM YpPraHyBUYM HYHAIMILIUD.
baxTuépnuk ukruconuéru OVitnva ik Kapai
y30K MMJuIap 1aBOMMJIa MaMJIaKaTJIapHUHT pH-
BOXKJIAHUIIH Sy Mwinuit (M4Ku) MaxcyaoT
KuiiMaTy OwiaH YiIyaHWIIUTa Kapiu (QUKp
Tapukacujga byTaH KUpoiau TOMOHHIAH WIIra-
pu cypuirad. Harnxana uHCOH (hapOBOHIIUTH
Hadakar UM, OGanku HOMKTHUCOAUN OMMUII-
Japra XaM OOFJIMK SKaHJUIW Xakujaaru ¢a-
paznap naino 6ynau. AKIL, EBpona Ba >xoH
oommra TYFpHu KelaguraH MUJUIMKA Japomaau
IOKOpH Oynran mamiakatiaapia Oy macanana
WIMHUN TaIKUKOTIAp COHU OpPTHO OOpMOKJaA.
XycycaH, A1apoMajl Ba YHUHT aJ0JaTiId TaKCH-
MOTH, U1l OMsIaH OaHUIMK Ba UKTHUCOIUHN YCHUIL
KaOu WKTHCOAMI OMWIUIAp Xamaa 0axT/xaér-
JlaH KOHUKMII opacuja OOFIMKIUK OYiinua
Oup KaTop TaJAKUKOTIAp amMajra OLIMPHUITaH.
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Easterlin [6] Mabiym MamiakaTaard axoju
Japomajiapuaard OpTUIIl OapuyaHUHT OaxT
Japaac OpTUIIUra ojaub KeJIMacIUuruHU
TabKuaIanau. JlapomagHuHr optumu 0axt/
XaéTnaH KOHMKHINTa WXKOOUM TabCUp KUIIHU-
MUHUA ucboTinaran 6ab3u TAAKUKOTIAP FOKO-
punaru ¢pukpra Kapmu yukaau [7, 8]). Uktu-
COAMM ycuIll Ba Xa€TIaH KOHUKHUII YpTacuaa-
ru OOFIUKJIMK OYiinda KUJIWMHTAH TaJKUKOT
HaTWXalapu XaMm Oup-OmpumaH ¢gapk Kuia-
hi178

Easterlin [9] mapamokcura xypa, AKILIxaru
UKTUCOMUHN Ycull Xa€TAaH KOHUKHINTa Ce3H-
Japau TabCcUp KypcaTtmarad. by ¢pukpau Kyi-
71a0-KyBBaTJIOBYM OOIIKAa TAAKUKOTAA Y30K
BAaKT J1aBOMHJAru HUKTHCOAUN YcuIil O6axt-
ra mwKoOui TabCUp KUIMAcIuru, Oy sca Ml
BAKTUHHUHI OPTHUIIM Ba MXTHUMOWMM KamuTal
nacaiiumm kabu oMusIap TabCUPUIA BYKYII-
ra keaumu OowiaH uzoxjanaau [10]. UkTuco-
UM KUXATAaH PUBOXKIIAHTaH MamJiakariap/a
KOH Oomura Tyrpu kenaguran AWM optu-
IIMHUHT 0axTra TabCUPH JKyda macT Oyi-
ca-nma, kamOaran mamiakatiapaa AVMauHT
yeumu OaxTra ce3wyiapiud MXOOUN TabCcUp
kypcaraau [11].

Bockerman & Ilmakunnasuunr [12] ®uH-
JMSAHAUS MUCOJHWJIa ULICU3IUK Ba CYOBEKTHUB
(hapoBOHIMK XaKHAard MakojacHuaa UIICHU3-
nukHUHT 3 dousnan 17 dowumsrava ycumm
cyObekTUB (HapOBOHIMKHUHT ypTadya gapa-
Kacura ces3wiapiu TabCUp KypcaTMmaraH-
auru Kag stuiarad. by OuHASHAUSHUHT
WKTUMOUN cuécaTu, XyCycaH, MIICU3IapHU
VOKTUMOUN XMUMOS KUJTUII TaCTypH HaTHXKacu
cudparuga taxmuH kunuHanu. AKII Ba EB-
pomaHuHr 12 Ta MamIakaTHHU KaMpal oJiran
TaAKUKOT HaTWKalapu HUUICHU3JIUK Japaxa-
CUHMHT MAaCTJIUTHU Xa€TAaH KOHUKHUIITA HXKO-
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Ouil TabCcHUp KYPCATUIIMHU MITAPU CypraH
[13]. Blanchflower [11] TomMOHHMAaH KHJIWH-
raH TaJKUKOTJA HIICH3JIUK Ba HHQIALUL-
HUHT Ycumu OaxT Japa)XaCUHM MacaTHpH-
Y KypcaTWwirad. MabsiiyMoTH Ba €1IM DbTU-
6opra oJMHTaHa, MabIYyMOT Aapakacu NacT
Ba €IIM KarTajap KYNpPOK MUICU3IUK XaKHIa
Kalrypca, €1l Ba MabJIyMOT Japa)kacu KO-
pu OynrannapHu MHQIAUS TaMIBUIITA CO-
Taau.

Lucas et al. [14] ounaBuii axBon Ba O6axr
opacujaru y3apo OOFIUKJIMKHU TAIKUK KH-
an6, TYpMyIl KypUII Ba OUJIaiIu Oynum 6axr
JapakaCUHU OPTTUPHUILUHM WIITapu CypraH.
TypMmym KypUIIHHHT OaxT Aapa)kacura Tab-
cupu ik ypraga 70 000 GyHT cTepauHr
KylmuMy4a 1apomajra sra Oyiuira TeHr. besa
Oynum sca Wunnuk ypraga 170 000 ¢yt
CTEepPIUHT HYKOTUII KUHMaTtumaru OaxXTCH3-
JUKHH 0J10 kenaau [15].

Huanopnuk AKlllna O6axt/xaétman Ko-
HUKHUIITa WKoOuii Tabcup Kypcarrad [16]. Es-
pomazia 3ca IUH Ba 0aXT opacuia OOFIMKIUK
MaBxyq smaciauru kysarwirad [17]. Helliwell
& Putnamuunr [18] “ZlyHé Kanpustiap cypoB-
HOMacu’’ra acocjaHral TaJKUKOTH JIUHUH
9bTUKOAM IOKOPH OYJiraHiapHUHT XaéTaaH
KOHUKHUII JIapa)kacl IOKOPUPOK OYIUIIMHU
Kkypcaragu. Jungopnuk Ba OaxT opacujaru
MKOOM OOFMUKINK KUIIUIATH IIYKYp TYyHFy-
cH OmtaH OOrIaHa u.

AKII, Kanaga, ®unmunnua, Ywmnau Ba
EBpomanunr 28 ta MamiakaTMHU KaMmpad
OJITaH TAJAKUKOTIAa MaJaHUATHUHT XaéTIaH
KOHUKHINTAa MXXOOMH TabCUPU Ky3aTHUJTAH.
NHrimm3 taiamaa cy3ia0BYM MasKyp Mamila-
KaTiiap TaAKUKOTTa >Kajubd STuiraH OoIlka
TUNJA CY3J0BYM Mamilakariapra HucOaTaH
IOKOpUPOK Xa€TAaH KOHMKMII Japakacura
ora [19].Ypbauu3zamnus Ba 6axT/xaéTaaH KO-
HUKHUII opacuaaru OOFIUKIMUK OYiinmua Oup
KaTop TaAKUKOTIap MaBxyd. TaaKUKOT Ha-
THOKaJlapy Iaxap/a SIoBYM aXOJIUHUHT Xa-
€TJaH KOHUKHUII J1apakacu KUIUIOK aXOJu-
cura HucOaraH nacT SKaHJIUTUHU KypcaTaau
[20].

MawmsakaTHu OOLIKAPUII TU3UMH LIy MaM-
JIaKaTaa SIIOBYM aXOJIMHUHT 0axT/XaéTmaH KO-
HUKUII Japa’kacura TYFPUIAH-TYFPU TabCHUP
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KypcaTHI UCOOTIAaHTaH, S’bHU JIEMOKpaTus
PUBOXKJIAHTAH MaMJIaKaTiap axoJUCH OaXTiu-
poxaup [21].

V36ekucton Gunanm Gornuk anaGuétiap
TaxJIWI KWIMHTaHAa, Y30eKk Tuimuaa 0axTuép-
JUK WKTUCOAMETH Ba YHHUHI PHUBOXKIAHMIIH,
0axTra TabCHUp KWIYBYM OMMJUIAPHU TAAKUK
KWITyBYM WIMUN aa0METHUHT KaMIIUTH Ky3a-
Twiaay [22]. Maskyp wiMuil OYIUTUKHU TYJI-
JIPHII MaKCaaua Yoy TagKUKoTaa Y30eKuc-
TOHZA 6axTra TabCUpP ATYBUU WKTUMOHIA-IEMO-
rpaduK oMMIIIAp YpraHuiamokiaa. baxt/xaér-
JlaH KOHMKHII Ba YHra TAbCUP 3TYBYH OMUILIIAP
opacujgaru OOFJIMKIUK TapTUOJAHTaH JIOTUT
MOJIeNU acocuia 6axonaHaau.

MarepuaJ Ba MeTOLJIAP

XaéTnan KOHUKHMII Ba O0axT OuiiaH OOF-
IUK Taakukotinapnaa “Jlyné kaapustiap
cyposHomacu”, EBpoGapomerp, ['amman
kabu cypoBHOManapaan (onanaHuIagu.
Maskyp TaaKuKoTIa V36ekncTonna xaér-
JlaH KOHUKHUII/OAXT XamJa YHTa TabCUP ITYB-
Yl OMMJUIAp OpacHuIard OOFIMKJIMKHH TaXx-
IUa KWK Makcaauaa “Jlyné kanpusitinap
CYpOBHOMAacHu”~ MabJIyMOTJIapura MypoxkaaT
STUIIN.

“Ilyné xaapustiap cypoBHOMacu’ MUK-
JI0p XapakTepiii MabIyMoTiap Ounan 6up Ka-
Topaa cudar xapakTepyid CTaTHCTHK Mablly-
MOTJIap/laH TAUIKWUJ TOINTaH: OMJIABUH axBOJI,
TaBJIMM Jlapakac, MeXHaT Oo3opuaaru
UIITHPOK Ba XOKa30.

Maskyp TaaKUMKOTIAa Xa€TJaH KOHUKHUII
OOFIUK (9pKCcU3) Y3rapyBuu cudaTuia OMUHIH.
By y3rapyBum Taptubnanran Kuiimarra sra 0y-
m0, 0 — ymyman xaérnaH KoHUKMaraH Ba 10
— XaéTaaH *Kyl1a KOHUKKAaHIUKHYA udomanaiam.
Bornuk y3rapyBUMHUHI TapTUOJAHTAHIUK XY-
cycusiTH MHOOaTra OJMHMO, PHI MakKOyn per-
peccust MoJeNu TapTHOJNIAHTaH JIOTUT MOJAEIH
oynanu [23].

TaagKuKOT HATHIKAIAPH

Myctakun (3pkiau) y3rapyBud cudaru-
na €m, gapoman, (ap3aHaigap COHM, COFJIMK,
OWJIABHMI axBOJI, )KMHC, MabJIyMOTH, U1l OWIaH
OaHIUTMK XOJNlaTH KaOW KaTeropusjiap OJIHHIIU.
Ky3sarysnap conu 1,329 ra tenr.

V3rapyBumiapHUHT TaCBHpPHil CTATHCTHKA-
cu 1-xanBanma Oepuiras.

UnmMm-oAH BA M"HHOBALIMOH PUBOXITAHULL
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1-ocaosan
§’3rapyB'mJIap TACBUPHU CTATHCTUKACH
5'73rapqun.11ap g’pTaqa Cta.Yer MuHaumym Makcumym
XaétnaH KOHUKHIL 7,911964 1,881805 1 10
B 39,36945 14,52738 18 85
Hapoman 5,813394 1,804388 1 10
®dap3aHap COHU 2,629044 1,898818 0 8
Cornuk 2,961625 0,8042821 1
OwaBuii axBosinra Kypa
Bupra simosun 0,0112867 0,1056773 0 1
Owunanu 0,7366441 0,4406196 0 1
Typmymr Kypmaran 0,1309255 0,3374458 0 1
Asxpamran, 6eBa 0,1211437 0,326417 0 1
JKuncura kypa
OpKak 0,3927765 0,4885517 0 1
Aén 0,6072235 0,4885517 0 1
Masbaymorura kypa
bommanruy 0,0037622 0,0612446 0 1
Vpra/ypra-maxcyc 0,8728367 0,3332812 0 1
Onuit 0,1234011 0,3290208 0 1
Mexnar 6030pUaru UIMTHPOKHATA Kypa
Nmcus 0,1361926 0,3431221 0 1
W Onnan 6ann 0,4198646 0,4937223 0 1
Hxrucomuit Hoaon axomu 0,4439428 0,4970347 0 1
Maskyp y3rapyBumiiap cudar Xycycus- Kuncura  kypa,  HIITUPOKYMIIAPHUHT

TUra 3ra 3KaHJIUTU Oouc (QUKTHB y3rapys-
yuiap spaTwian. 1-kaaBangaH KYpUHTAHU-
JIeK, PECHOHICHTIAPHUHI ypradya Xa€TAaH
KOHUKuI aapaxacu 7.91 ra tenr. Cypos-
HOMaJla MIITUPOK dTraHiaapHUHT €mu 18-85
émr opanuruga 0ynumb, ypraya €mm sca 39
ém. Jlapoman papakacura kKapajca, YHIUK
ya4doBaa yprada napoMan gapaxacu 5.81 ra
TEHT.

WNmtupokunnapaa ¢ap3aHiiap COHM 3HT
KYTH CaKKM3Tra TEHT, SbHU YpTada 2.6 Gap3ani-
ra sra ’KaHmuru Ky3atuiaud. COFiHMK XoJIaTH
TYPTIAUK ya4oBaa 0Yiau0, MIITHPOKIYMIAPHUHT
Yyprada coruK Xosat 2.96 ra TeHr.

OwunaBuil axponura Kypa, SHI' KyII KaTero-
pust ouwnanwiap 6ynub, yMyMuil pecrioHIeHT-
JapHUHT 74 dousuHu Tamwkui >tagu. [laptaep
Ounan 6upra smosumiap 3ca 1.1 ¢pousnu tam-
KWJI 3TaJIN.
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61 dhousu aémnap, 39 Gpousu spKakIapIaH Tal-
KWJI TOTITaH.

Masbnaymorura kypa, Oouutanruy, Yypra/
ypTa-Maxcyc Ba OJUN MabIyMOTIUJIAP MOC pa-
Buma 0.1, 87 Ba 12 powusHu Tamkwui dTaamn.

Mexnar 06030puaard HUIITUPOKUTA KYpa,
UIITUPOKYMIApHUHT 14 Qousu  umicwus,
42 ¢owusu um O6unan 6aH] SKAHIUTH Ky3aTW-
au. CYpoBHOMA/Ia UIUITUPOK ATraH UKTUCOIUN
Ho(aon axomnu 3ca 44 ousra TeHr.

Hyné “Kanpusarnap CypoBHoMacu” aco-
cya Xyaymiapapo (apkiapHU KYpHII xamjaa
BUJIOAT Japa)kacuja yprada OaxT KHMarTu-
ra 6axo OepuIll Makcaauaa BUJOAT Ba XYLya-
nap OVitmda 6axT mapaxacu TaAKUK KUITHUHIHA
(2-xanBan). bynna “Ymyman onranna, Cus...?
Kyna Oaxtaumucus, nespiud OaxXTIUMHCH3,
yHYa Oaxmid 5MacMHCH3, yMyMaH OaxTiu
AMACMHUCHU3” caBOIUra OEpHIIraH TYPT YIUOBIN
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*kaBoOiap acoc Kunub onuHau. by yia4oB 0y-
iinya Kopakannorucron, Buiostiaap Ba To-

@

KEHT IIaxpujaru OaXTHUHI ypTaya Aapaxkacu
XHUCOOJIaHIH.

2-a1caoean

BaxTiniank fapaxacMHHHI BWIOATIAPra Kypa TaKCMMOTH ((pousaa)

Bunosatu JKyna 6axTin 0axTIH 0axTcus JKyna 6axrcus
Kopakanmorucron Pecnyonukacu 40,00 50,00 10,00 0,00
AHIVKOH BHIIOSTH 73,55 23,14 3,31 0,00
Byxopo Buiosti 82,83 15,15 2,02 0,00
Kuzzax BumosTu 73,33 23,33 3,33 0,00
Kamkagapé Bumosta 74,79 23,53 1,68 0,00
Hasowuii Bunostu 76,92 23,08 0,00 0,00
Hamanran Buositu 47,06 49,58 3,36 0,00
CamapkaH] BUJIOSTH 75,80 20,38 3,18 0,64
CypxoHaapé BUIOSTH 79,38 20,62 0,00 0,00
Cuppapé BUIOSITH 72,50 27,50 0,00 0,00
TomkeHT BHUIOSTH 65,22 31,88 1,45 1,45
®daproHa BUJIOSATH 53,33 42,22 4,44 0,00
Xopa3M BUIIOSTH 82,00 16,00 2,00 0,00
TomKeHT maxpu 35,51 57,25 7,25 0,00

2-xanBaiaH KypuHUO TypHOAMKH, Y3UHU
Kyna 06axTiau ned XucoOnaiauraH axOoIUHUHT
SHI KarTa yiaymu byXopo BwiosTuUra TYFpu
kenmokaa. XopasMm Ba CypxoHzmapé€ BHIIOAT-
dapu Oy KEeTMa-KeTIMKHU J1aBOM JTTUpraH.
Kyna 6axrcu3z katnam TourkeHT Ba CamapkaH
BUJIOATIIApUAA Ky3aruinaau. AxonucuHuHr 10
Ba 7,25 housu Gaxrcus 1ed TOMUITaH Xyayaiap
Moc pasuiia Kopakanmnoructon Pecny6nuka-
cu Ba TOLIKEHT axpura TYFpu Kelnaau.

Kopakannorucron Pecmnybnukacu, Buio-
arnap Ba TomkeHT maxpu OyiiMua TYpPTIMK
ymyoBna yprada OaxT mapaxacu OaxoiaHIH.
3-xkaaBana Bujosmiap Oyiinya 6axT qapaxxacu
IOKOpHJaH Kyiura pedTHHr cudaruga Oepui-
rad. YHra kypa, byxopo BuiosATH peWTHHINA
NENIKaAaMJINK KWIMOKAA. TOLIKEHT Imaxpu
9HT MACT KYpcaTKu4 OWJIaH PeUTHHTHUHT KyWn
IIOFOHACHUJIaH KO onrad. TagKuKOT HaTHKa-
Japu XOPIKUI pedTHHIVIap OWJIaH COJUILTH-
pwinu. XKaxon 6axt xucobotura Kypa, maxap-
nap pedtuHruaa TOIIKEHT IaXpUHUHT OaxT
(cyObeKTUB (apOBOHIIMK) apa)Kacu >Ky/Aa MacT
smaciaura Kysatuiau. by xucoborna 186 Tta
iaxap/ia MICTUKOMaT KUIyBUMJIAPHUHT XO3Up-
I'M Ba KeJakakgaru OaxT XOoJjaTu YpraHuiras.
HlaxapaapHUHT CyOBEKTHB (apOBOHIIUK peii-
TUHITUra kypa, Tomkent maxpu 6,04 kypcar-
K14 Ounan 75-ypunnu sramnarad. HyHunraexk,
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TOUIKEHTJIMKJIAPHUHT MOCKBAJIMKIapra HucOa-
TaH CyObEeKTUB (PapOBOHIIUTH IOKOPH YKAHIUTH
aHUKJIaHTraH [24].

Harmxanapnaru ¢apkHu TagKMKOT MaH-
Oacu opkanu m3oxJjam MyMKHH. JKaxoH 0axT
xucobotu, omaraa, ['smnan nyHé cypoBHOMA-
cugan ¢oigananaau. MasKkyp TaaKMKOTIA
“Ilyné xagpustiap cypoBHOMacu JaH (oii-
namanunrad. IllynuHrnek, yprada kypcar-
KUYHU XucoOuaia ybTUOOpra OJUHTaH ca-
Boyiapaa Xxam (apk kysarunaau. by unmunii
anabuérnapnaru 6axt OwiaH OOFIHMK aTama-
JapHUHT OMp-OupH YpHUAA PolanaHUIIN Ba
aHUK Tabpudiaap opKaiu akpaTHIMaraHIuru
HaTW)KacHu1a KeJlnb YrKaIu.

Hatwxkanapau Takkocnamga 3bTudopra
OJIMII JIO3UM OYJNraH >KUXaT cypoBHOMAajap-
HUHT TypJId YI4OBJIapa aMalira OUIMpHUIIraH-
JUrUAup. ByHM Xan 3TuIl ydyyH HaTwKajap
YHIIMK yI4o0Bra ailaHTupuiau. bynna typr-
JMK YIT40B HHTEPBAIIAPH YBTHOOPTa OJTUHUO,
yprada TOpPTUIraH KUHMAT YHIUK YJIYOBIA
xucobnanmy [25]. Vunux yauosmarum ypra-
ya 0axT KypcaTKu4japu KyHuJgaru pacmjaa
KypcaTHirad. YI4oBIap Y3rapTHPHITaH.A,
PEUTHHIZIAa KECKMH Yy3rapull Ky3aTHUJIMaraH.
®akar Cupaapé Ba CamapkaH] BUIIOSTIApU
PEUTHHINIA YPUH aJIMALITaHUHU KYpPHUII MyM-
KHH.

WNM-®AH BA UHHOBALIMOH PUBOXITAHULL
HAYKA U "(HHOBALIMOHHOE PA3BUTUE
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3-orcaoean
BusiosiT1apHUHT 0aXT Japaskacura Kypa peiTHHTH
Peiitunr Bunostu Vpraua 6axt napaxkacu
1 Byxopo Bunositu 3,81
2 Xopa3M BUIIOSITH 3,80
3 CypxoHJapé BUIIOATH 3,79
4 Hagowuii Bunositu 3,78
5 Kawkanapé suiositu 3,73
6 Cupnapé BUIIOATH 3,73
7 CamapkanJ BUJIOSITH 3,72
8 AHIMKOH BUJIOSITH 3,70
9 JKuzzax Buostu 3,70
10 TomKEeHT BUIOSTH 3,61
11 ®DaproHa BUJIOSTH 3,49
12 Hamanran suitositu 3,44
13 Kopakanmoructon 3,30
14 TomkeHT maxpu 3,28

Pacmparu BunosTiiap Oyitmya yprada 6axt
napakacura kKapasica, 8.69 kuitmar 6unan by-
XOpPO 3HT 0axXT/K BWIOSAT, TOIIKEHT IIaXpu 3ca
7.01 kuiitMaT OuyaH PHT OaxTCH3 IIaxapaup.

Byxopo Busoatu
Xopa3aM BHJIOATH
CypxoHAapé BUJIOATH
HaBowii BUIOATH
Kamkagapé BunosaTu
CamMapKaHJ BUIOSTH
CHuppapé BUIOATH
AHJWKOH BUJIOATH
Kuzzax BUI0ATH
ToIKeHT BUJIOATH
@aproHa BUJIOATH
HaMaHraH BUI0ATH
Kopakannorucron
TolkeHT Waxpu

=
[=
o

2,00

TaaKuKOT HATHKAJIAPH TAXJTHIU

XaéTtnaH KOHUKHUII Ba MKTUMOHUN-UKTHCO-
JTUW OMIUITIAp Opacujaru OOFIHKJIMK TapTHO-
JIaHTaH JIOTHT Mojenuaa OaxonaHau (4-xani-
BaJs). Monenian KypuHUO TypuOIUKH, KUHCH-
AT Ba Xa€T/IaH KOHUKHIII OPACHIary OOFIMKJTHK
CTaTHCTHK axaMHMATIa ora sMac. B Ba xaéran
KOHHMKHUII YpTacuaa HEeraTHB OOFIMKJINK MaB-
Kyn OYnuO, CTaTUCTUK KUXATIAH aXaMHsTra
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Mupnk Ba MoHTaxT Uiaxapiapaard 6axT aapa-
*acu uH(ppary3uiImMa, TaBKyMIUK, TPAHCIIOPT-
na capdraHrad BaKT KaOW OMUJUIAPHUHT Tab-
CHpH HATIKACHU/Ia TIacasiiu.

4,00 6,00 8,00 10,00

ara. HeraruB OOFIUKINK €11 OPTTaHU CapH Xa-
€TIaH KOHUKHUII JIapakacu MacaluIIuHA Kyp-
cataau. Mnmuit agabuérnapna ém Ba xaétaaH
KoHMKHuII Yypracuga U (KaBapuk) IIakinaa
OornuKIuK Oopnuru Kysartuiaau [26]. Iy ca-
0abmu Mojenaa €IHUHT KBaJIpaTh Ba XaéTaaH
KOHMKHIII Opacuaaru OOFIMKINK XaM 0axoJiaH-
nu. Emr xBagpaty Ba XaéTaaH KOHUKHMII ypTa-
cuja WwKoOUi OOFIMKINK OOPIIUTU Ky3aTHIIIH.
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OwunaBuii axBonu OyiiMua Mojenb HaTHKaja-
pU TypMyIll KYpPHUIIHHUHI Xa€TAaH KOHUKHUIITaA
ce3WIapiu WKoOui Tabcupu OOPIIMTHHU KYp-
carazu. AHUKPOFH, OWIAJIWIAPHUHI TYpPMYyII

@

KypMaras, Oupra SIIIOBYM Ba aXpaluras/0eBa
pecrnioHieHTIapra HucOaTaH ypradya xaéraaH
KOHUKHII Japa)kacl IOKOPU AKAHJIMIU Ky3a-
TUJIJIN.

4-arcaosan
Perpeccusi Harmkaaapu’
A B
Koapdpunuenr | Koapdunuenr | z kuiimatn | Kodppuuuent | Koapduuuent z
HHCOATH HHUCOATH KHHMATH
Aén 0,1314721 1,140506 1,28 0,01531804 1,015436 0,13
Em -0,11048909%*** 0,895396 -4,93 -0,09631283%** 0,9081799 -4,04
Em xBagpatn 0,00125757*** 1,001258 5,29 0,00108845%** 1,001089 4,25
Owtanu 1,3486087** 3,852063 2,93 1,3358342%* 3,803167 2,89
Typmyin
KypMaraH 1,0855244* 2,960992 2,25 1,1611352%* 3,193557 2,39
AdKpariras 0,66708415 1,948547 1,38 0,68413255 1,982052 1,42
®apzanap
COHU 0,05544294 1,057009 1,38 0,04883059 1,050042 1,21
Vpra/ypra-
Maxcyc 0,56512222 1,759663 0,56 0,57826853 1,782949 0,57
Onuit 0,44055455 1,553569 0,44 0,45232532 1,571963 0,45
Japoman 0,27608111*** 1,317955 9,33 0,27664013%** 1,318692 9,31
CoFnmk 0,6012127%** 1,82433 8,54 0,61153392%*%* 1,843257 8,62
Wi 6unnan Oauza 0,19083396 1,210258 1,19
HxTnconuii
HO(aoIT axon 0,39320304* 1.481719 2,25
cutl cons -2,1598815 -1,6972474
cut2 cons -1,7007743 -1,2372463
cut3 cons -0,93099567 -0,46485978
cut4 cons -0,15013119 0,3194223
cut5 cons 0,86832445 1,3391014
cutb cons 1,8304634 2,3041541
cut’7 cons 2,7060016* 3,1832707**
cut8 cons 3,6210846** 4,0999873%**
cut9 cons 4,3569681%** 4,8367661***
Ky3zarysnap
COHHU 1,329 1,329
Pseudo R2 0,0527 0,0538
Log likelihood -2342,8303 -2340,1397

dap3aHiap COHM Y3rapyBuucH Oyiinya
TaxJIWJI KWIMHTaHaa, pap3aHaiap COHU Ba Xa€T-
JlaH KOHUKHII YpTacugaru OOFJIMKIUK CTaTHC-
TUK axaMusTra sra smac. MabiayMoT aapaxa-
cu Oyiinya TaxJIui HaTHXKalapyu XaM CTaTUCTUK
axaMmusATra 3ra 3Macjauru Ky3aTHiau.

JlapoMan napakacu Ba Xa€TJaH KOHUKUIII
ypTacuma wxooui OOFIUKIUK MaBxKy 0VIno,
JAPOMAJIHUHT OIIUIIU XaETAaH KOHUKHII Op-
TUIINUTA WXKOOWI Tabcup kypcaraau. COFINK

XO0JaTH XaM XaéTnaH KOHHMKHUIITa MKOOUH
TabCUP KYPCATHIIN aHUKJIAH/IH: COFIIUK X0Ja-
TUHUHT SXIIWIAHUIINA 0aXT TapakaCHHH OPT-
TUPAJIH. V3 HaBOaTuaa, 0axT mapakacu Xam
COFJIMKKA M)KOOUH TabCcUp KypcaTann, 0axXTin
WHCOHJIAP Y30K (COFJIOM) SIIAIN Ky3aTHUJTaH
[27].

bananuk Typu 6Viinga umcusnap pedepanc
rypyx cudaruna onuaan. M 6unan 6anmiap-
HUHT Xa€TIaH KOHUKHUII JapakKaCH CTaTHCTUK

HHE kR ¥ Moc paBumaa 1%, 5% Ba 10%JIHK cTaTHCTUK aXaMUSTra dra.
IpKak, bupea auioeuu, GOMNAHIUY MABLIYMOMIU, UHICU3 Pedhepanc y32apyeuu.
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KUXATJaH axXaMUATCHU3 HaTWKa KypcaTaH.
Wkrucoguit HO(aon axOIMHUHT HIICH3JIapra
HucOaTaH Xa€TJaH KOHUKHUII Japa)kacu I0KOpU
9KAHJIMTY Ky3aTUJIAH.

Tagkukorna Myctakun (3pKiam) Y3rapys-
YUJIAPHUHT OOFJIMK (3PKCHU3) Y3rapyBUMHH TY-
myHTupuinra zHucbaru 0,0538 (IlceBmo-R2)
HU TaIIKWI 3TAU. TaJKUKOT HaTWKajgapu Wil-
MUH anabuéTnaru MaBxKyl HaTHKaJapHU Tac-
IUKJIAUIH.

XyJ1oca

Maskyp Mmakonaga 0axT HMKTHCOAMETH Ba
0axTra TabCUp KUIYBYM OMUJIIIAP XaKU/Ia Mab-
JTyMOT Oepuiiu. V36ekucTonna Gaxr/xaérnan
KOHUKHMIITAa TabCUp KWIyBYM oMuiuiap “JlyHé
KaJpHsTIap CYpOBHOMAcH CTaTHUCTUK Mabily-
MomIapujaH (oiganaHrad xosijaa, TapTuoIaH-
raH JIOTHT MOJeNIU acocuaa OaxonmaHau. Mo-
Jenga xaéToaH KOHUKUINTa >KUHCHAT, €I, €Il
KBaJpaTH, OWIAaBUI aXBOJH, (hap3aHaap COHH,

COFJIMK, JapoMajl, MabJIyMOT Japakacu Ba HII
OunaH OaHUIMKHUHT TabCUPH YPraHWIIH.

Mopens HaTmXKanapura Kypa, COFIMK Ba
JApOMaJHUHT Xa€THaH KOHHWKUINTA MWKOOUH
TabCUPH, EIIHUHI Xa€TAaH KOHMKHUIIIAa He-
raTuB TabCUpU Ky3aTwiau. Owiianu pecroH-
JEHTJIAPHUHT XaéTAaH KOHUKHII 1apakacy SHT
IOKOPH SKaHJIUTY aHUKJIaHU. MabiyMoT napa-
xacu, ap3aHyiap COHU Ba )KMHCUSATHUHT Xa-
€T/1aH KOHUKHUII OMJIaH OOFIMKIIUTU CTATUCTHK
KUXATJaH aXaMUATCU3 IKAHJINTY Ky3aTUIIIH.

[Ilynunrpek, Xyayanapra kKypa, yprada
0axT nmapakacu YpraHuiaumb, MUIUIMHA OaxT
peiituaru nnwiad ynkwigu. Peditunrga bByxo-
PO BUJIOSTH 3HI IOKOPHU IIOFOHAHM 3rajularat
6yn1u0, Oy OyXOpOJUKIApHUHI YypTraya OaxT
napaxacu Y30eKHCTOH Gyiinua I0KOPH JKaH-
JIUTMHU Kypcaragu. Maskyp penrtunrga Tom-
KEHT LIaXpH SHT MacT KypcaTKud OusiaH Kyiu
IIOFOHAHU drajljlaraH.

REFERENCES

1. McMahon, D. M. The pursuit of happiness in history. The Science of Subjective Well-Being,

2008, pp. 80-93.

2. Susi¢, K. Pojam srece u filozofiji al-Farabija: Klasicni izvori 1 utjecaji na srednji vijek [PhD
Thesis]. 2017, Available at: http://darhiv.ffzg.unizg.hr/id/eprint/9514/.

3. Holowchak M. A. Happiness and Greek ethical thought. A&C Black, 2004.

4. Bruni, L. Handbook on the Economics of Happiness. Edward Elgar Publishing, 2007.

5. Veenhoven R. The concept of happiness. In Conditions of Happiness, 1984, pp. 12-38,

Springer.

6. Easterlin, R. A. Will raising the incomes of all increase the happiness of all? Journal of
Economic Behavior & Organization, 1995, 27(1), pp. 35-47.
7.Di Tella, R., & MacCulloch, R. Gross national happiness as an answer to the Easterlin
Paradox? Journal of Development Economics, 2008, 86(1), pp. 22—42.
8. Ferrer-i-Carbonell, A. Income and well-being: An empirical analysis of the comparison
income effect. Journal of Public Economics, 2005, 89(5-6), pp. 997-1019.
9. Easterlin, R. A. Does economic growth improve the human lot? Some empirical evidence. In
Nations and households in economic growth, 1974, pp. 89—125. Elsevier.
10. Rojas M. The Economics of Happiness. Springer, 2019.
11. Blanchflower, D. G. Is unemployment more costly than inflation? National Bureau of

Economic Research, 2007.

12. Béckerman, P., & Ilmakunnas, P. Elusive effects of unemployment on happiness. Social

Indicators Research, 2006, 79(1), pp. 159-169.

13. DiTella, R., MacCulloch, R.J., & Oswald, A. J. Preferences over inflation and unemployment:
Evidence from surveys of happiness. American Economic Review, 2001, 91(1), pp. 335-341.
14. Lucas, R. E., Clark, A. E., Georgellis, Y., & Diener, E. Reexamining adaptation and the set

HAYKA K U(HHOBALMOHHOE PA3BUTUE
SCIENCE AND INNOVATIVE DEVELOPMENT

UNM-®AH BA UHHOBALIMOH PUBOXITAHULL

ISSN 2181-9637 37




WKTUCOOMET GAHMAPH
9KOHOMMUYECKUE HAYKM 7
ECONOMIC SCIENCES gy

point model of happiness: Reactions to changes in marital status. Journal of Personality and Social
Psychology, 2003, 84 (3), 527 p.

15. Clark, A. E., & Oswald, A. J. A simple statistical method for measuring how life events affect
happiness. International Journal of Epidemiology, 2002, 31(6), pp. 1139-1144.

16. Snoep L. Religiousness and happiness in three nations: A research note. Journal of Happiness
Studies, 2008, 9 (2), pp. 207-211.

17.Lewis, C. A., Maltby, J., & Burkinshaw, S. Religion and happiness: Still no association.
Journal of Beliefs & Values, 2000, 21 (2), pp. 233-236.

18. Helliwell J. F., & Putnam, R. D. The social context of well-being. Philosophical Transactions
of the Royal Society of London. Series B: Biological Sciences, 2004, 359(1449), pp. 1435-1446.

19. Dorn, D., Fischer, J. A., Kirchgissner, G., & Sousa-Poza, A. Is it culture or democracy?
The impact of democracy and culture on happiness. Social Indicators Research, 2007, 82(3),
pp. 505-526.

20. Hudson J. Institutional trust and subjective well-being across the EU. Kyklos, 2006, 59(1),
pp. 43-62.

21.Frey B. S., & Stutzer, A. Happiness Prospers in Democracy. Journal of Happiness Studies,
2000, 1(1).

22.Nurdinova Sh. O‘zbekistonda baxtga ta’sir qiluvchi omillar tahlili. Ekonomicheskoye
obozreniye. [Analysis of the factors affecting happiness in Uzbekistan]. Economic Review, 2021,
255 (3), pp- 16-27.

23. DeMaris, A. A tutorial in logistic regression. Journal of Marriage and the Family, 1995, pp.
956-968.

24.De Neve, J.-E., & Krekel, C. Cities and happiness: A global ranking and analysis. World
Happiness Report 2020, 14.

25.DelJonge, T., Veenhoven, R., & Kalmijn, W. Diversity in survey questions on the same topic.
Social Indicators Research Series, 2017, 68.

26. Blanchflower, D. G. Is happiness U-shaped everywhere? Age and subjective well-being in
145 countries. Journal of Population Economics, 2020, pp.1-50.

27. Veenhoven R. Healthy happiness: Effects of happiness on physical health and the consequences
for preventive health care. Journal of Happiness Studies, 2008, 9(3), pp. 449—4609.

28. Inglehart R., C. Haerpfer, A. Moreno, C. Welzel, K. Kizilova, J. Diez-Medrano, M. Lagos,
P. Norris, E. Ponarin & B. Puranen et al. (eds.). 2018. World Values Survey: Round Six - Country-
Pooled Datafile. Madrid, Spain & Vienna, Austria: JD Systems Institute & WVSA Secretariat. doi.
org/10.14281/18241.8/.

UINIM-®AH BA UHHOBALIMOH PUBOXJTAHULL
38 ISSN 2181-9637 HAYKA U UHHOBALIUOHHOE PA3BUTUE 42021
SCIENCE AND INNOVATIVE DEVELOPMENT



WKTUCOOMUET ®GAHNAPM
= 3KOHOMMWYECKUE HAYKM
gf ECONOMIC SCIENCES

UDC: 336.74(571.1)

KOPXOHAJIAPHU KAVWTA TAIIKWJI DTUIIITHA AMAJITA
OILIUPUI ITAPOUTHUIA BYXTAJTEPUSI XUCOBMHU IOPUTHUII
BA MOJIUSIBUM XUCOBOTHU INAKJIJIAHTUPUIITHUHT
ACOCHH KONJAJIAPA
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CamapkaHa UKTHCOIUET Ba CEPBUC MHCTUTYTH

AHHomayus. KopxoHaaap xap KaHdall KUWUAUK HaMUAMU UKMUCOOUEMUHUH2 acocull
6yFuHuU, Moc pasuwda, 6owkapys eocumacu 6y12aH 6yxeaamepusi XUCOOUHUHZ MYXUM
cybsekmaapu xucobsaamadu. Kopxonanap opkaau modduti ea HomModdull Hesmamaap
apamuaadu, mypau uwaap 6axcapuaadu, xudmamaap Kypcamusaadu xamoa yaap
ucmesmonvuaapza emkasub 6epuaadu. KopxoHasap COHUHU Kynalimupuw, YAapHU
bupaawmupuw, TUpUKAAQWMUPUW, XAMKOPAUKIA2U (paoausim mypAapuHU pUSOHCAAHMUPUW,
Mamaakam siANU U4KU MAaxcys10mu XaMCMUHU OWUpUW, axoAuHU uwl 6U1aH masmMuHAAW 84
dapomaduHu owupuw odamaap xaém dapaxcacu 8a PApoBOHAU2UHU HKCAMMUPUWHUH2
MYXUM oMuanapudaH bupudup. Ywby mako.a1a0a KOpXOHAAAPHU KaAlma mawKu/a 3muuHU
amasza owupuw wapoumuda 6yx2aamepusi XUCOOUHU opumuwl 8a MOAUsA8Ul XUCOOOMHU
WAaKANGHMUPUWHUH2 acocull Koudaaapu pecnybaukamu3da amanda 6yn12aH KOHYHAAp
80 KOHYHOCMU XYyXCHAMAApU, YYHOHYU, MUAAUU cmaHdapmaap acocuda o4ub 6epus2aH.
Pecnybaukamu3 ukmucoduémuHuHz 60w 6YyFUHU, MOC pasuwida, 6yxeaamepust XUCOOUHUH2
acocull cybsekmuaapu O6y/12aH KOPXOHA/AAPHU KAlima MAwKu/a Kuauuw WAakAAaPUHUH2
Moxusimu, Xycycusmaapu ed Y/AApHU ama/ed owupuwl mapmubaapu maxaua KUAUH2AH.
lllyHuHz0eK, mMaKoaada KOpXOHA/AApHU Kalma mawku/a smuw wapoumuda 6yxzanmepusi
XUCOBUHU Opumuuw 8a MOoAUsA8UU XUCO6OMHU WAaKAAGHMupuweaa Kyuuaaduzav ymymull
manaabaap Kypcamué ymu/2aH.

Kasaum cy3aap: kopxoHa, katima mawKua amuwi, Kywu6 6opull, Kyuwub oaull, axcpamuu,
a)xcpamub Yukapuul, maH o1uu, 6axoaw, 6yxsaamepus Xucobu, MoAus8ull Xuco6om.

OCHOBHBIE IPUHIIUIIBI YYETA U ®OPMHUPOBAHUSI ®PUHAHCOBOM
OTYETHOCTHU B KOHTEKCTE PEOPTAHU3AIIMUA ITPEJNTPUATHIA

Ypa3os Komui1 baxpamosuy,
DSec, npodeccop, kadenpa «byxrantepckuii yuer u ayauT»;

AoaypacyaoB Kammuadek Axmaj yriiu,
Maructp, kadeapa «byxranrepckuil yueT u aynur»

CaMapKaHI[CKI/Iﬁ HHCTUTYT S5KOHOMHUKH U CCPBUCA

UNM-®AH BA UHHOBALIMOH PUBOXITAHULL
42021 HAYKA K U(HHOBALMOHHOE PA3BUTUE ISSN 2181-9637 39
SCIENCE AND INNOVATIVE DEVELOPMENT




UKTUCOOMET ®AHINAPU
OKOHOMUYECKHUE HAYKHU
ECONOMIC SCIENCES

1%

Annomayusn. Kax uzeecmno, npeonpusamus AGNAI0MCA 8AXCHBIMU CYObeKmamu oyxeaimepc-
K020 yuema, KOmopbiii 8 C8010 04epeob ABNIAEMC 2NAGHbIM 36eHOM IKOHOMUKU 100020 OMOENIbHO20
obwecmea Kaxk cpeocmeo ynpaeienus. Yepes npeonpusmus co30al0mcsa  Mamepuaibhbie
U HemamepuanvbHvle 0O1aed, BLINOIHAIOMCA PpA3IUYHLIE PpAbOMbl, OKA3LIBAIOMCA  VCIVeU
nompebumenam. Yeenuuenue Konuuecmea npeonpusmull, ux CiusgHue, pacuiupexue, pazsumue
COBMECMHOU 0esIMeNbHOCMU — 00UH U3 8ANHCHBIX PAKMOPO8 yeenudeHUs O1a20COCMOAHUA CMPAHb,
3auamocmu, 00X0008 U YPOGHS HCU3HU HACeleHUs. B 0anHoll cmambe pacKkpuléaromes 0CHO8HbLE
npasuna Oyxearmepckozo yiema U (DUHAHCOBOU OMYEemHOCMU 6 KOHMeKCme peopeanu3ayuu
npeonpuAmull Ha OCHO8e OeUCmBYIouUX HOPMAMUBHBIX HPABOGLIX AKMO8, 6 MOM HUcje
HayUuoHaIbHuIX cmanoapmos. Packpeimel cywnocms, ocobeHHocmu u nopsaoox peopeanuzayuu
npeonpusmul, AGIAIOUUXCA OCHOBHBIMU CYObeKmamu 6yxeaimepcKkoz2o yuema, lasHbIM 36eHOM
9KOHOMUKU pecnyOnuku. B cmamve maxowce uznoscenvl obwue mpebosanus K 6yxeaimepcromy
yuemy u ouUHaAHCOBOU OMUEMHOCMU 8 YCI0BUAX PEOP2aHU3AYUU NPEONPUAMUIL.

Knroueewie cnosa: npeonpusmue, peopeanusayus, ciusaHue, gvbloeieHue, NPUsHaHue, oyeHKa,
Oyxeanmepckuil yuem, QuUHaAHCO8asA OMUEMHOCHb.

BASIC PRINCIPLES OF ACCOUNTING AND FORMING OF FINANCIAL
STATEMENTS IN THE CONTEXT OF REORGANIZATION OF ENTERPRISES

Urazov Komil Baxramovich,
DSc, Professor, Department of accounting and audit;

Abdurasulov Jamshidbek Axmad ug’li,
Master, Department of accounting and audit

Samarkand Institute of Economics and Service

Abstract. Enterprises are regarded as important subjects of accounting, which is the main
link in the economy of an individual society, respectively, as a means of management. Through
enterprises, tangible and intangible goods are created, various works are performed, services
are provided and delivered to consumers. An increase of the number of companies, their merger
and expansion, as well as development of joint activities are the important factors in raising of
a country’s GDP, employment and income, improving of the living standards and welfare. This
article reveals basic rules of accounting and financial reporting in the context of reorganization
of enterprises on the basis of current laws and regulations of a country, including national
standards. The essence, features and procedures for reorganization of enterprises, considered as
the main subjects of accounting, the main link of the economy of the republic, are also revealed.
The article outlines general requirements for accounting and financial reporting in the context of
reorganization of enterprises.

Keywords: enterprise, reorganization, addition, separation, recognition, valuation, accounting,
financial reporting.

Kupum TH, UMKOHHUSIT/IAapH, GOUIKAPYB TH3WMH Ba
Bo3op MyHocabaT/iapyura acocJiaHral UH-  6OIIKA JKUXATJapHu OYirYa 3HT 3aMOHABUU
HOBAI[MOH Ba PaKaMJ/IM UKTHUCOAMETTa YTUII  OU3HeC GUPJIMKJIAPU CUPACUTa OJIMO YUKHUII
YHUHT HErM3WHM TAllKWJ KWJIYyBYM KOPXO- TaJabUHU KyHMoKJa. by, 3 HaB6aTHAa, 3a-
HaJIapHU TAlIKWJIMA MaKOMH, MyJIKUH X0J1a- MOH TajabJlapy acocujia KOpPXOHaJIapHU
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KalTa TallKWJ 3THUIL, yJIAPHUHT KaX0H O13-
Hec cTaHJapTJ/apura ¢aos TpaHchopManus
»KapaéHJIapUHU aMaJira OLUMPUIIHU TaK030
3TMOK/a. Y6y MyXyM KapaéHJapHU XUCO0
Ba XMCOOOT/Aa aKC 3TTUPHLL, yJap TyFPUCHU-
Jlarh ax60pOoTJIapHU WHBECTOpPJAp, MYJIK
srajlapy Ba JlaBJlaT OpraHJjapura TYfpu Ba
¥3 BaKTH/A €TKA3UII XO03UPTd KYHHUHT 9HT
JloJ13ap6 MacasajsapyiaH 6yan6 KOJMOK/A.

Tadkukom maxkcadu. KopxoHaslapHU Kaii-
Ta TAlIKWJ 3TUIIHM aMa/ira OUIMpUII Lia-
pouTHa OyxrajaTepusi XMCOOMHU HOPUTHUIL
Ba MOJIMSIBUM XUCOOOTHU IIAKJIJAHTUPHULI
MabJiyM TapTUO-KoWajapra amasa KUJIHIL-
HU TakKo30 3Taju. byHpal TapTU6-KOU-
Jlajap Xap OWp AaBJAaTHUHI TErUIIU KO-
HYHJIapM Ba KOHYHOCTU XyXOKaTJapu/a,
IIYHUHT/IeK, KYJJIAaHWJIWIIA TaH OJIMHTaH
XaJIKapo CTaHjapTJ/apja 6earuaanrad. y-
HOHYHY, KOPXOHAJIApHU KaWTa TallKWJI 3THULI
IIapOUTH/ia OyXraJTepus XMCOOMHU HOpHU-
THUII Ba MOJIMSIBUM XMCOOOTHU IIAKJ/IJIAHTH-
pyll Macajajapu pecny6JHKaMu3Aa Max-
cyc 23-con BXMC «Ka#Ta Tamkua 3TULIHA
aMa/ira OLIMpPUILA MOJIMSBUM XHMCOOOTHU
HIAK/JJIAaHTUPHUII» [1], WIyHUHTAEK, O0IIKa
CTaHJapTJap, KouJajaap Ba TapTubJiapza y3
akcvHu TonraH. Kyiuzaa pecnybirkaMusza
aMmaJsia 6ysraH 23-coH Ba 06OIIKA MUJJIHAMN
CTaHJapTJ/iapra acocjJaHraH Xo0J/1/ja, KOpxo-
HaJlJapHU KaWTa TallKWJ 3TUIIHMA aMasira
OLIMPHUII IIAPOUTHAA OyXrajaTepus XHUCO-
OMHU IOPUTHII Ba MOJIUSIBUM XUCOOOTHU
IIAK/JIAHTUPULIHUHT acOCUW  KOWJaJlapH
XaM/ia yJlapHU aMaJIMéTra TaTOMK 3TUII Me-
XaHMU3MJIapUra TYXTaJaMus.

MaTepuas Ba MeTOAJIap

23-con BXMCra myBoduK (9-6aHA) Kaii-
Ta TALIKWJ STULIHYA amMaJ/ira OIMPHUII 1apo-
UTHJla MOJIMSIBUMA XUCOOOTHU ILIAKJJIAHTH-
pULI KyWuaaruaapra acocjaaHaju:

a) Myaccucjap €Ky Teruuuid opraHJap-
HUHT KaWTa TallKWJ 3TULI TYFPUCUATU Ka-
popJiapy;

6) KalTa TallKWJ 3TULI HaTKXKacuja
BY)Ky/iIra KeJI'aH KOPXOHAJIJApPHUHI Ta’bCUC
XyAOKaTAapH;

B) VY36ekucron Pecny6JMKacHMHUHT
KOHYH XyXOKaTJlapy Ou/iaH OeJirhjaHraH
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XoJIapa Kymuo 060pulll, KyUHUO OJIUII,
OVJIMIL, aXpaTUIl Ba TAUIKUJIUN-XYKYKHAU
IIAKJHU Y3rapTUpPUIl TYFPUCUZACW IIApT-
HOMaJap;

) TONIIKWPULI JJaJ0aTHOMACHU KU TaK-
CHUMJIAlll GaJlaHCH;

1) Y36exucTon Pecny6MKacHHMHT KO-
HYH XyX»oKaTJapura MyBOQUK, pyWxaTra
OJIyBUM OpraH: Kyumub6 ro6opull, O6yaull,
aXpaTHUO YUKApHUII Ba Y3rapTUPHUILL LIAKJIU-
Jla KalTa TallKWJ 3TULIJA SHTHA BYXY/-
ra KeJIraH KOpXOHaJlap XaKWJaru €3yBHU;
KYLIKO OJIMII MIAKJAUJArd KaWTa TallKWJ
3THLIJA KYIIMO OJIMHIAH KOPXOHaJIApHUHT
oXUpru GpaosIMATH TYXTATUJITAaHU XaKUlaru
€3yBHU PeecTpra KWpUTraHUHHU TaACAUKJIOB-
Yy Xy#OKaT Ba 6GouikaJap.

Myaccuciap Kapopu (iapTHOMacu)ra
OMHOAH, TOMIIMPULI JaJ0JaTHOMAcH EKU
TaKCUMMJIall OajlaHCK KyWHJaru ujoBajap-
HU Y3 WYWTA OJIJHU:

a) KaWTa TallKWJ 3TUIAETraH KOpXOHa
aKTUBJIApU Ba MaXOypUATJIApU TapKUOH,
IIYHUHT/leK, KOHYH XyX@OKaTJapuja 6esru-
JIaHTaH TapTU6/a akTUBJIAp Ba MaXOypu-
SATJAPHU TOMIIWPUIIHUA PacCMUNIALITUPHUILL
CaHaCHJaH OJIJMHTH OXUPIU XMCOOOT caHa-
cura Oy/raH yJJapHUHT 0ax0oCHd aKC 3TTHU-
punraH, Y36ekucToH PecrnyGJMKacMHUHT
“ByxrajTepusi Xucobu TYFpUCHAa TH KOHY-
HUja [2] Ha3apAa TyTWJIraH Tapkub6Ja Mo-
JIUSIBUM XHCOOOT;

6) TommWMpPULI Jaj0JaTHOMAcU EKHU
TaKCUMJIall OaJJaHCUHU TY3UII OJIAUJIaH
V36ekucton Pecny6iukacuHUHT  19-coH
BXMC “UHBeHTapu3alMsiHU TAUIKWJ 3THUII
Ba yTkasuw'ra [3] MyBOQHUK yTKa3uJIraH
Ba YJIApHUHT TYFPUJIWTUHU (aKTHUBJAp Ba
MaXOYpUATJIAPHUHT MaBXyJJIUTH, X0JIaTH
Ba 0axO0CUHU) TACAUKJOBYHU, KalTa TallKUJI
3TWJIA€TraH KOPXOHAHUHI aKTHBJIApU Ba
MaXOypUAT/JIapUHU HWHBEHTapuU3alus K-
JIMII JlajioJlaTHOMaJIapu (xaTJall XyXoKaT-
Jlapu);

B) MOAJMUA Ba HOMOJJUM aKTUBJAp 6Y-
Hu4ya 6ouLIaHFUY XyXoKaTaap (acocuil Bocu-
TaJsiap, HOMOAJWM aKTHUBJIAp, TOBAP-MOAAUMN
3axypaJjiap Ba OGOUIKaJIapHU KaOyJs KUJIMII
- TONILUMPUILI AaJoJlaTHOMAaJapH (I0KxaTJia-
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pH), KOpXOHAJIAPHU KalTa TAlIKUJI 3THUIL/A
KaOyJ1 KWJIMHUIIYU — TOMIIUPHUJIULIN JIO3UM
6ysirad 60LIKa aKTUBJAPHUHI pyUxaT/apu
(xaTsnam XyxoKaTJiapu);

r) KalhTa TallKW 3TUJIAETraH KOpXO-
Ha/lap JAaBJlaT pyWMXaTU/JAH yTraH NaWTAaH
6o111a6 MOJI-MYJIKM XaM/ia TeTMLIM LapT-
HOMaJlap Ba KOHTpaKTJap 6yinda MaXKOoypu-
SATJapy, TETULLINA OIO/PKETJIap, laBaaT MaK-
caj/Id >KaMfapMaJiapy Ba OollKasiap 6ujiaH
XUC00-KUTOO6Iap XYKyKU BOpUCTa Y TraH/Ix-
I'M XaKU/Ja yJapHUHT KpeJUTOopJiapy Ba Jie-
6uTopJsiapura GeJrjaHraH MyjJjatja é3Ma
paBuIL/A Xabap0p STTaH/IUTH TYFPUCHIarH
axbopoT KypcaTW/IraH KpeJUTOpJIMK Ba Jie-
OUTOPJIMK Kap3Jiapu paciunppoBkacu (yaap-
HU XaTJall XyXKaT/Japu) Ba Gouikasap.

Tonwwupum pajsosaTHOMacu Ba Tak-
cUMJIall 6aJlaHCH KaWTa TallKWJ 3THJraH
KOPXOHAHUHT 6apya KpeAUTOpJapy xaMja
Kap3JopJiapura HucbataH 6apya Maxkoypu-
ATJapy 6yhuya, 1y KymJsaZaH, Tapadap
HU30J1AIIAéTraH MaxOypusaTaap O6yilhya
XaM XYKYKUH BOPUC/IMK TYFPUCHUJATU KOU-
JlaJlapHU {3 U4YMra oJIraH OVJIMIIMU Kepak.

Tonmupuin ganosaTHOMAcH Ba TaKCUM-
Jlall 6a/slaHCH HOPUJMK IIaXC MyacCUCIapy
(MIITHPOKYMIAPH) EKU IOPUMK LIAXCIAPHU
KalTa TallKWJ 3TUILI TYFPUCHJA Kapop Ka-
OyJ1 KWJIraH opraH TOMOHHU/IaH TacUKJ/aHa-
JIU XxaM/ia Ta'bCUC Xy:NOKaTAapyu 6ujiaH bupra
SIHTY BYXKy/IFa KeJITaH KOPXOHAJIapHU /1aB-
JIaT pyHUxaTUJAH YTKa3UIl €KW MaBXyJ KOp-
XOHAJIAPHUHT Ta'bCUC XYXKaTJIapUra ysrap-
TUILJIAP KUPUTHULI YYYH TaKJAUM 3TUIAIH.

Tonwwupum fajsosaTHOMAcU €KMU Tak-
cuMJIall GaJlaHCUHU 6eJITMJIaHraH TapTu6/1a
TacAMKJIAll CaHACH MyaccUucaap €Ky KahTa
TAlUIKWJ 3TUIl XAKUJAru KapoOpHU KabyJ
KHWJITaH OpraH TOMOHHU/IaH MyacCUCJapPHUHT
KaWTa TAallKWJI 3TULI TYFPUCUJATH IIAPTHO-
Macu (Kapopu)Za Hasapja TYTHJIraH KaiTa
TAIIKKJI 3TUIIHHU aMaJira OLIMPUIL MyAaTH
Jloupacu/ia, KOHYH XyxoKaT/aapuja Hasap-
Jla TYyTWITraH 3apyp Tamouusiap (KaiTa
TAIIKWJI 3TUILI TYFPUCHA Kapop KabyJs Ku-
JIMHTaHU XaKuJa KpeauTopJap, aKIUsaaop-
Jlap Ba WIITHUPOKYHJIAPHU XabapAop 3THIL,
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YJIapPHUHT MaXOYpPHUSATIAPHU TYraTHULI €KU
MyAJaTUJ@aH WIrapu Oaxkapull Ba 3apap-
JIApHM KOILIall XaKW/ja Tajabjap KyWHUIIH,
aKTHUBJIAp Ba MaXOypUSATIAapHU HHBEHTa-
pusanus KWJIMII Ba 6GolIKasap)JaH Keaub
YUKUO OesrujiaHaiu.

Tonwwupum fgajsosaTHOMAacH €KW Tak-
CUMJIalll 6aJlaHCH TY3ULIHU XUCOOOT JaBpH
(MMJIM)HUHT OXMPU €KUM KaWTa TAlIKUJ 3TU-
JIaéTraH KOPXOHAHUHT 6eprIaéTraH akTUB-
Jlapu Ba MaXOYpUATJAapUHM TaBCcUJIaLl
xaMmzia 6axoJiall y4yH acoc OY/raH opaiuk
(4opakJIMK) MOJIMSIBUM XUCOOGOT TY3UII ca-
Hacura MyJDpKaJljall TaBCUS 3TUJAJU.

TagKUKOT HaTHKaIapH Ba TaX/JIUJIU

KopxoHasapHM KaWTa TaUIKWJ 3THLIJA
TONIIUPUIYBYHU (Kaby/1 KHIMHYBYM) aKTUB-
Jlap Ba MaxOypusTJapHU OaxoJjall Myac-
CUCJIAPHUHT KaWTa TALIKWJ 3TUILI TYFPUCH-
Jlark Kapopu (1mapTHoMa)jaa GeJsirMJiaHraH
TapTU6ra MyBOQUK amasira OLIMPUJIAJHU.
AKTuBJIap Ba MaXOYpUATJApPHUHT Xap OUp
Typura akTHUBJAPHUHT 6OIIKA TypJapHu
YUyH KyJIJIaHaIUraH 6axoJiall ycyJiapy/iaH
dapkau anoxuga 6axoJall ycyau 6esrusa-
HUILIM MYMKHH.

23-con BXMC «KaiTa Talikua 3THUIIHU
aMa/jira OLIMPUIZA MOJIMSBUHA XHUCOOOT-
HU MIAK/UIAHTUPULI»TAa MYBOQUK HOPHUIUK
IIaXCHU KaWTa TAIIKWJ 3THULIZA TOMLIHMPHU-
JIQJUTaH aKTUBJIAp KyWuJaru KuWmartJap
6ylnya 6axoJlaHUMIIM MYMKHH (KajBaJsra
Kapasr).

Tonwwupum fgajsosaTHOMAacH €KW Tak-
cUMJIall 6aJlaHCU/la aKC 3TTUPHUIITaH aKTUB-
Jlap KMMMaTu TONIIMPHULI Jjaj0JlaTHOMAaCH
€KY TaKcMMJIall 6ajlaHcura uiaoBasap (xat-
Jaul  XyxoKaTJapu, pacuiddpoBKasiap)aa
KeJITUPUJITAaH MabJyMOTJiap OWJIaH Teruii-
JIU KHUMaT 6axocu/ia MOC KeJIULIHY JIO3UM.

Myaccuciap Kapopu (mapTHoMacH)ra
MYBOOMUK KalTa TAalIKWJ 3TULIZA TOIMLIN-
pUYBYU MOJI-MYJIKHHU KOPUU 6030p 6ax0-
cu OyiMnya GaxoJiall KaWTa TallKWJ 3THU-
JIAaéTraH KOPXOHA TOMOHH/IAH TOMLIWPHII
JlaJ0JlaTHOMAcu €KM TaKCUMJall OaJsiaH-
CUHU TY3UII YOFHUJA aMaJira OMIMPHUJIHIIN
MyMKUH.
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Tonmwupum fgajsosaTHOMacu €KW Tak-
cuMJIall GaJlaHCHJA KaWTa TallKWJ 3THUJIA-
€TraH KOpXOHa MaXXOypUATJIapUHUHT 6axo-
CU KpeAUTOpJIMK Kap3u WHBEHTapu3alus
HaTWXajapura Kypa Oyxrajatepus xucoou
cuéTiapuzia udosajaHraH CyMMaza akc 3T-

TUpUIaau. byH/1a KOpXoHa KalTa TaIIKWJ
STUJIMIIM MyHOCaGaTH 6UJIaH Y36eKUCTOH
Pecny6/MKacCHHUHT KOHYH XyXOKaTJIapu-
ra MyBoUK KpeAuTopJiapra KOMJIaHHILIN
Kepak OyJiraH 3apapJiap cymMMacu Xucobra
OJINHUIIN JIO3UM.

Kadsan

KopxoHasapHu KaiTa TallIKWI 3TUIIAA KY/IJITAHWUJIAJUTraH
MOJI-MYJIKHM 6aX0J1all TypJiapy

BaxoJ/ialiHy KyJ11am
AKTHMBJ/IAPHUHT TypJapu bo3op | Xakukui | Konguk | Homunan | Pexxanu, mebépuit
6axocd | KMiiMaT | KHHMaT | KUMMaT KuiMmar

Acocuil BocuTasap Xa Xa Xa HVK I;I}"IK
S"pHaTPIJIa,Z[I/IFaH ac606-ycKyHasap Xa Xa UK HVK 171)7&
HoMopuil akTUBJIap Xa Xa Xa HYK 171}7&
Kanutana Kyiuamanap Xa Xa UK HYK 171}7&
Y30K MyJ|/JaTJId MHBECTUIIMSIAP xa xa xa Xa Hyk
MaTepuasiap xa xa UK HYK Xa
TyrajylaHMaraH UiIad YuKapul Xa Xa UK HYK Xa
V3uga viia6 yMKapurad apuM Taiép Xa Xa HYK HYK Xa
MaxCyJIoT/Iap

Hutab ynKapuigaru spoKcus Maxcy/ioT UK Xa HYK HVK Xa
Taliép Maxcy/10T Xa Xa A% HVK Xa
ToBapsap Xa Xa HYK HVK Xa
H0kJ1a6 KyHaTU/IraH TOBapJap Xa Xa UVK VK, Xa
Hakj iy Ma6agapu HyK HyK MK Xa Uyk
Tyn Xy»oKaTaapy HyK Xa HyK Xa Ny
BaHK cyétyapyjiaru nyJ1 MabJiarnapu UYK xa YK YK Ny
Wynparu yTkasmanap WVK xa UVK VK, Wyk
MosuaBHi KyHuIManap xa xa HyK xa Uyk
Kesarycu gaBpJsap xapaxatiapu UYK Xa VK VK Ny

AKIUAIOPJIMK KaMUATJIAPUHUHT KOPXO-
HaJslap yCTaB KalMTaJUJaru akuusjopJap-
HUHT Tajlabura 6MHOAaH COTUO OJIMHUILH JIO-
3UM OyJIraH aKLMsJapuHM 6axoJ/iall yJap-
HUHT “AKIMS/I0PJIMK)KaMUSATIapU Ba aKIUs-
JIOPJIaDHUHT XYKYKJapUHU XUMOSl KUJIMII
T¥Fpucusa’Ti Y36ekucToH Pecny6imkacu
KOHYHHUra [4] MyBoQUK aHUKJIAHTaH )XOpUH
6030p GaxocuaH macT 6yJMaraH Hapx/ja
Oe/ruyiaHradH TapTubJa akLUALOPJIUK XKa-
MUSATJIAPU TOMOHU/IAH aMaJira OLUMPUJIa/IH.

Hazapga TyTuiaraHn 6apya TaoMUJLIap
OaxapuJraHW/iaH KeuH 6e/IruaHraH Tap-
TU6JA COTUO OJIMHTAH, KalTa TAllKWJI 3TH-
JIaéTraH KOpXOHaJlapra Tervuuiv akKLus-
Jlap 6eKOp KuJIMHAéTraHzja, Oyxrajatepus
X1ucobuJja ycTaB KalUTAJMHUHT aKIusap

HAYKA K U(HHOBALMOHHOE PA3BUTUE
SCIENCE AND INNOVATIVE DEVELOPMENT

HOMHHaJ KMHMaTHUra KaMalHuIIu aKC 3TTH-
puaaju.

Arap akuusiJIlapHU COTUO OJIMILTa aMaJl-
JlaTu XapakaTJlap MUKJOpH aKLMsaap HO-
MHUHa/ KWWMaTHJaH KaTTa O6yJ/ica, ro3ara
KeJyBYM dapK KYLIWITaH KalUTaJHUHT
KaMalUII¥ XUCOOUra, KYIMWIraH KamuTas
MUKJOPU eTap/u OyJMaraH Takjupza sca
MOJIMSIBUM HaTWkKasapra (Moiust GaoauaTu
O6yiiMya xapakaT/iapra) KaiTa TallKuJ 3TH-
JIaéTraH KOpXOHa KypraH 3apap cudaTtuja
KUPUTUJIALU.

Arap akuusiJIapHU COTUO OJIMILTA aMaJl-
JlaTu XapakaTJ/ap akLusjgap HOMUHAJI KUU-
MaTHUJaH KaM 6VJica, 103ara KejqyBuu ¢apk,
MOJIMSIBUM HaTWkKasapra (Moius GaoauaTu
O6yiiMuya xapaxkaT/iapra) KaiTa TallKuJ 3TU-
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JIaéTraH KOpXOHa 0JIraH AgapoMaj cupaTtuza
KUPUTUJIAAU.

V3 ¢aosuMATUHM TyxTaTaéTraH KaiTa
TAIIKWJI 3TUJIIAETraH KOPXOHA peecTpra Te-
MUY 63yB KUPUTHWJITAH CaHa/laH OJIZJMHTU
KyHraya 6yJiraH XoJiaTra Kypa siKyHUU Mo-
JIUIBUM XUCOOOT TY3a/H.

AxyHuil MoauaBUM xuco6o0T “ByxranTe-
pus xucobu TYFpucuga’ru Ya6ekucton Pec-
ny6/JMKacd KOHYHM, Y36eKHCTOH Pecry6-
JINKaCUHUHT OyXrajTepusi XMCOOU MUJIIUN
cTa”HgapTJjapy, “MosnsABUN XUCOOOT LIAKII-
Jlap¥ Ba yJIapHU TYJAUPHUILI KOoUJalapu’ra
[5] MyBodUK, KOpXOHA UIrapyu KabyJs KuJ-
raH UWJIJIMK MOJIMSIBUM XHMCOOOT IIaKJJIapu
XaKMHU 1A, XMCOOOT MMM OollJaHTaHUJaH
TO peecTpra SIH'U BYXKy/ira KeJraH KOpXo-
Hajlap Xakujaru (KyWuob OJIMHTaH OXUPTU
KOpXOHa GaoJMATUHU TYXTATUIIM XaKUJa-
ru) €3yB KUPUTU/ITaH BaKTra KaZap yTraH
JlaBp y4yH TY3WJIaJH.

KalTa TallKu/I 3TUJIaéTraH KOpXOHajiap
OyxraJTepuss XyUcoOU CUETIAPU XAKUAATU
Ma'bJIYyMOTJIAPHU 3Mac, 6aJIKU Y3 XyKyKJia-
pv Ba MaxOypuaT/Iapu Xakuga ax0b0poT
6epuuiapu Jo3uM. llly 6Gouc 6Oyxrante-
pUs XMCOOMHUHT 6apya TapTuOra CoJyBYU
(KOHTp-aKTUB Ba KOHTp-MaccuB) Ba 6axo-
Jlalll CcYyéTJIapy ENnuaraH OYJIMIIM Kepak.
AKyHUI MOJIMABHM XMCOOOT Ty3WII Y4YyH
dakaT MOJI-MyJIK Ba MaXOYpUATJapHU XU-
cobra oJsivil cY€Taapu OyHiUYa KOJAUKKA
ara OYJIMIIU JIO3UM.

Arap KalTa TallKWJ 3TULI HaTHXKaCUJA
SIHTU TY3WJIraH KOPXOHA MyaisiH 00'beKTra
HUCOaTaH V3 XyKYKJapUHU TacAUKJall Ba
aMaJira OLIMPULI MMKOHUATHUHHU UYKOTraH
6yJica, Ma3Kyp MOJI-MYJIKHU KaWTa TallKUJI
3TWJraH KOpXOHa 3apapJiapra XucobJaH
YUKApULIM 3apyp.

Tonwwupum JajosaTHOMAcu €KU Tak-
CUMJIalll OaJlaHCUra acocaH KaWTa TallKWJI
3TUJIA€TraH KOPXOHAHUHI aKTHBJIApU Ba
MaXOypUATIapUHU TONLIUPULI CaHACH OU-
JIaH BY>Ky/ir'a KeJIr'aH KOpXOoHaJsiap XaKujaru
(Kymu6 OJIMHraH KOPXOHAJIAPHUHI OXUP-
rucH y3 GaoJMATHHYU TYXTATIaHJUTH XaKU-
Jlaru) é3yB peecTpra KUpUTUJITaH CaHa MOC
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KeJIMaraHjurd Tydalayd MasKyp caHajap
OpaJIuFUJiaru AaBpja KauTa TallKWJ 3TH-
JIaéTraH KOpXOHa TOMOHU/IAH GeJIruJIaHTaH
TapTUO6/a UMUK (KU OpaiMK) MOJUSABUI
XUCOOOT Ty3WJaZy Ba TaKJUM 3TUJIAIM.

ByH/ia opasiuMK Ba MWJIJIMK, KEUMHYAJIUK
3ca SKYHJOBYM MOJIMSIBUM XUCOOOTHUHT
MUKJOPHUM  KYpCaTKU4JIapXW  TOMNILIUPHUIL
JlajioJlaTHOMacu €KUM TaKCUMJall OaJsiaH-
CU MabJIyMOTJIapy OWJIaH MOC KeJIMaCJUTru
MYMKUH.

Opanuk Ba (€ku) HUJIMK MOJIMSBUH
XUCOO0Tra, IKyHUH MOJIMSIBUM XHCO6GOTra
TYIIYHTUPUILI €3yBUJA XY/ TONIMPUIL J1a-
JIOJJATHOMAcu €KW TaKCcMMJall 6ajiaHcura
v3oxJjapZa Uy JAaBpZa TONIIMPUIAETTaH
aKTUBJIAp Ba MaXOypuAT/Iap KUHMaTHza
coaup Oy/arad y3rapuijiap KeJTUPUIUIIN
JIO3UM.

Tonwwupum fgajsosaTHOMAacH €KW Tak-
cuMJlalll GaJlaHCM KalTa TallKWJ 3THULI
HaTWXacuja ByXyJra kearaH (daonuatu
TyraTUJaéTraH) KOpXOHaJlapHU JiaBJaT
pyMxaTUJaH YTKa3ULI YYYH TETUIJIN XYXK-
aTjap TakKAUMM 3STUJIMIIMJAH 6GeBOoCUTa
OJIZIUH TY3WJITaH, IyHUHTJEK, TOMIHUPUIa-
€TraH akTHBJIap OajlaHC KUKWMaTHU (amaJsijia-
M TaHHapXH, AACTJabKu KuKWMaTHu) O6yiu-
4ya, MaXOypuATJIap 3ca Kap3 Oyxrajatepus
XUcobuja akc 3TTUPUJITAaH CyMMa Oyinya
6axoJlaHTaH TaKAUpJa, OpajuK Ba (EKH)
VUMK XaM/Zia SIKYHJIOBYM MOJIUSIBUM XU-
COOOTHUHT MUKJOPHUU KYpcaTKU4YJIapH TOI-
IIUPHUILI JlaJIoJIaTHOMAacu EKU TaKCHMJIall
6a/laHCuM MabJyMOTJIapu OuJaH, 6almapTu
TErULLIN XyXKaTJIap TaKJWM 3TUJITaH caHa
Ba pyWxaTra OJIyBUM OpraH peecTpra €3yB
KUpPUTraH CaHa OpaJIMFUJard JAaBpja akK-
TUBJIAp Ba MaOypusATJ/IapJa y3rapuil co-
JIUp 6ysiMaraH 6yJica, MOC KeJUIIA MyYMKHH.

KalTa Talwkuja 3TUIIAA aKTHUBJIAp Ba
MaXOYpUATJAPHUHT  TOMNIUMPHUII  JlaJIo-
JIaAaTHOMAacu €KW TaKcuMJall 6ajiaHch O6V-
Hrya OUp KOpxOHaJlaH OOLIKa KOopXoHara
XYKYKUH BOPUCIMK TapTHOWAA TONUIMPHU-
JIMIIMra OyxrajTepus XUcobu MakKcajjiapu-
Jla aKTUBJIap Ba MaXXOypUATIAPHUHT YUKHUO
KeTUlu cudaTraa KapaaManziu.
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KailiTa Tamkua sTvil (ByXKyAra KeJraH
KOpPXOHaJIapHU [laBJIaT pyUXaTHUAAH YTKa-
3MLI, TabCUC XYXOKaT/Japura Tervuuiv ys-
rapTUlIap KUPUTHUII, KUMMAT/JIA KOFO03-
JIJApHU pyHXaTJaH YTKasull, PUAUK XHU3-
MaTJiapra xak TyJiall Ba 6oliKaJsap) 6uiaH
OOFJ/IMK XapakaTJap KalTa TalllKWJI 3TULI/A
KaTHallaéTraH KOpXoHaJiap TOMOHU/AH Te-
TMILJIY JAaBPHUHT OOIIKA ONepaluMoH Xapa-
KaTJjapu Aeb abTUpod 3TUIAAU Ba yUIOY
XapaXkaTJJapHU aMaJira OIIMpPraH KopXo-
HAHUHT OyXrajaTepusi Xucobuja akc 3TTHU-
punagyd. Maskyp xapakaTJlapHM amaJra
OlIMPraH KOPXOHAHUHT MOJIMSIBUM HaTHUXKa-
Jlap TYFpUCHArd XUCOO0THU (2-COH IIaK/I)
Jla IOKOpHJa auTu/araH 6ouikKa omnepanyuoH
XapaxkaT/jap, yJapHUHT axaMUATJIUJIWATU-
JlaH KaT’by Ha3ap, “601IKa onepaluoH xapa-
atjap” caTpuja KeJTUpUIAJU.

KalTa TallKuWa 3TUII HaTHXKacUAa
BY)Ky/ZiIla KeJITaH KOpPXOHA XMHCOOOT [JaB-
PUHUHT 6owura (JaBjiaT pyWxaTuJaH yT-
Ka3w/iraH caHara) Kajap Oy/raH xoJiaTra
Kypa, AacTJabKu MOJIUSIBUN XUCOOOTAA aK-
TUBJIAP, MAOXOypUATIAAp Ba OOLIKA MHUKJO-
pUM KypCaTKU4Jap XaKUJaru MabJyMOT-
Jlap 6eJirMJIaHraH TapTUO/Ja TacAUKJaHTaH
TONIUUPULI Ja/0JaTHOMACU EKU TaKCUM-
Jlall 6aJlaHCUra, LIYHUHTEK, KahTa Tall-
KWJI 3TUITaH KOPXOHAJIAPHUHT TOMIIUPHU-
JIaéTraH aKTUBJApU Ba MaXOypuATJapu
TapKUOU Ba KMHMaTHUJary ysrapuuliapiaH
KeJIn6 YMKUO TY3W/ITraH AKYHUH MOJIUSABUM
XUCOO0TH MabJyMOTJ/Iapyra acocaH TYJIJIU-
pusaaju.

KalTa Tamkua 3TUMAETraH KOpXOHa-
JIJADHUHT KOPUM XYKaJIMK OIepauusaapu
OyxrajsTepusi XMCOOMHU IOPUTUII Ba KailTa
TAUIKWJ 3THUILA KYJJIAaHyBYM aKTUBJIAPHU
6axoJialll yCyJIapy Xap XuJ 6yJca, IKyHUU
MOJIUSIBUM XMCOOOT KypcaTKU4jIapu 6axo-
CUHU TOINIIMPUJIAETTaH aKTUBJIAp 6axocu
6usiaH MyBOQUK X0J1aTra KeJTUPHUIIL JIO3UM.
Tonwnpuiaérrad akTUBJIAp KUWUMaTHAAru
6apua TadoByT/Iap KaiTa TAlIKWJI ITUIAET-
raH KOpXOHaJJApDHUHT O0IIKA JapoMajJjiapu
Ba XapakaTJlapu XUCOOWHHU HOPUTHULI CYET-
Jlapu/ia aKC STTUPUJIMIINA Kepak.
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MaxObypusaT TyraTuJrad, Kap3Aop Ba
KpeAUTOp OUp 1Iaxc 6y/IraH TakAup/Aa, IbHU
Ky1ur6 ro6opul (KyMmuo6 oMl MaKIuaru
KalTa TaIIKWJ 3TUIIJA KAaTHAIIAETraH Ta-
padJap ypTacuja Kymub wob6opull (Kymuo
OJIMII) IAKJWAArH KAalTa TallKWUJI 3THULI Ha-
TIXKACHA BYXKY/Jra KeJraH KOPXOHAHUHT
JlacTyiabKu byxrajatepusi 6ajiaHcUra Kyuu-
Jlaruyiap KAPUTUIMANU:

a) KalTa TallKWJ 3TUJIAéTraH KOpXoHa-
Jlap ypTacujaru 1e6UTOp/IMK Ba KpegUuTop-
JIUK Kap3J/apHy, 1y )KyMJIa/laH, IUBUJEeHAJ1ap
6yin4a XUCco6-KUTOBJIapHU aKC 3TTUPYBUU
MUKJOPHUM KypcaTKU4Jap;

0) KalTa TallKWJ 3TUJAETraH 0ab3u
KOPXOHJIAPHUHT KaWTa TAIIKHJ 3TUIAET-
raH 60IIKAa KOpXOHaJap yCTaB KaluTaJura
YKOMJIAIUTHUPraH MabJiaFiapy;

B) KalTa TallKWJ 3TUJIAETraH KOPXOHa-
JIAPHUHT y3ap0 XUCOO-KUTOOIapH, LIy XKyM-
JlaJlaH, y3apo omnepauusap HaTHXacuza
OJIMHTaH JlapoMa/| Ba KypuJIraH 3apapJap-
HU TaBCUQJIOBYU OOLIKA aKTHUBJIAP Ba MaX-
OoypusaTJaap.

Acocuii BocuTasiap Ba HOMOJJIUW aKTHUB-
Jlap 6y¥u4ya aMopTHU3aLUsHM XHCoO6Jiall,
HIYHUHT/eK, KaiiTa TallKuJ 3Tull (y3rap-
TUPHII MAKJIWJATH KalTa TAllKWJI 3TUIIHA
MCTHUCHO KWJITAH/A) HAaTHXAcCUJa BYXKy/ra
KeJIraH KOPXOHAHWHI O0O6JIMrauusijiapu Ba
BeKceJIJIapU OyinyYa Yyerupuuiap €Ku My-
kodoTsap, AUCKOHTJAp (ckujkasnap) 6y-
WM4Ya MyAJaTH KEeYUKTUPHWJITAH J1apoMaj-
Jlap Ba XapakaTJlap aMOpPTHU3alUsCH KOp-
XOHa JaBJlaT pyWXaTUJAaH YTKa3WJITaH OU-
JlaH KeMMHTUM OWHUHI OUPHMHYM KYHHUJaH
6o11ab KalTa TallKUJI 3T (Y3rapTUPHULI
IAKJWAArd KalTa TallKUJI STULIHA UCTUC-
HO KWJITAH/1a) HaTHXKacu/la BY>KyATa KeJIraH
KOpXOHa Y36eKMCTOH Pecny6/MKacCMHUHT
CoJMK, KoziekcH [6], Y36exucTon Pecny6.m-
kacu 5-coH BXMC “Acocuit Bocutanap” [7]
Ba 7-coH BXMC “Homoaauii aktuBaap”ra [8]
MyBOGQUK GeJirhjaHradH 06’ beKTJaH YHYMJIU
dolijasaHuIl MyAAaTH Ba aMOPTH3ALMA-
HU XMcobJall yCcy/auJilaH Keaub 4YUKUO, aB-
BJITH XyKyKUHA BOPUC TOMOHHJAH WJIrapy
KyJIJIaHTaH aMOPTU3aLUsAHU Xxucob1aul ycy-
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JIUZAH KaT'’bU Has3ap, TOMILIUPHUII Jaj10JaT-
HOMAacCH €KM TaKCUMJall 6ajlaHCUra acocaH
00beKTHU OyxrajaTepuss Xucobura Kaoby.
KUJIMII BaKTH/A aMajra OMMWPHUJIA/H.

XyJs1oca

Ulyngait Kuaub, HOKOpUZArd KucKada
TaBcuJapZaH Kylujaru xyJjocajaapra ke-
JIUII Ba TakjJAudIapHU OGepUlll MYMKHUH:

1. KopxoHaslapHy4 KaWTa TalIKWJ 3THIL
IIapOUTH/a OyXraJTepus XMCOOWMHU HOpHU-
THUILI Ba MOJIMSIBUM XUCOOOT TY3WII Mypak-
Kab >kapaéH xucob6saHaJy. YOy IapOUT-
Jla, 6Uup TOMOHJAH, TyraTUJaéTraH Kop-
XOHa/Iap/ia, UKKMHYM TOMOHJAH 3Ca SIHTH
TalIKWJ KWUJMHAETraH KOPXOHaJla KYIJiab
»KapaéHJIapHU XUCob6 Ba XUCOOOTAA aKC IT-
TUPHUII J03UM. UyHOHuYM, Gapya TyraTu-
JIaéTraH KOpXOHaJjapJa TyraTHUIL >XapaéH-
Jlapu xuco6/la aKC STTUPHUJIUILIN, TYraTHII
Ba TakKCcMMJall 6asaHCJapyd TY3WJIUIIU
3apyp. KaWTa Tamkua >sTUlIAA BYXY[-
ra KeJraH SIHTM KOPXOHaJapJia yJIapHUHT
JlaBJaT pyUXaTUZAH YTraH KyHUra TabCUC
Xy@oKaTaapu (ycTaB, TabCUC HIAPTHOMACH)
xaM/Jia KyIun6 o6opull TYFpUCUJArU Kapop
Ba IIapTHOMaJap acocu/a JAacTJabKU Tab-
cuc 6aslaHCU TY3WJIMLIM, IIyHUHTIEK, YIIOY
6ajlaHC MO/|laJJapUHU TalIKWJI KUJIYBYU
6apya y30K Ba KUCKA My/JJaTJ/Jd aKTUBJap,
yCTaB KalWUTal¥, MabJjafJapHU TaUIKWJ
TONTHUPULI {3 MaHOaJIapUHUHT OOIIKA TYp-
Jlapu (KYIIM/IraH Ba 3axyMpa KalMTaJH, Tak-
cuMJaHMaraH ¢oiijjacu Ba 6ouiKasaap), y30K,
Ba KHMCKa MyJAJaT/d MaXXOYpUSTIapHUA TaH
oJivil, 6axoJiall, KHPUM KWJIMII Ba XUCOO-

ra oJivill UILJIAPUHU GesIrhjiaHTaH TapTUO-
KouJlasap acocujia baxkapuil kepak. Kyino
0JIyBUM KOPXOHaJla TyraTUJIaéTraH KOpXO-
Ha/IJapHA HUXTUEPUM paBHUIIAA €KU Xapuz
ycyJulapuJia Kylub oMl KapaéHJIapuHU
X1C06 Ba XUCOOOT/Ia aKC ITTUPULI 3apypaTH
naiijjo 6ysaaju.

2. “KaiTa TallKuJ 3TUIIIHK aMaJira ouu-
pUIl [IApOMTH/JA MOJHUABUU XHUCOOOTHHU
IaKJJIAHTUPUII HOMJIA 23-coH BXMC Mmas-
Kyp MyXUM >apaéHHHU XHMCOO Ba XUCOOOTAA
aKC 3TTUPULIHUHT YMYMHUU TapTHUOJIApUHU
6epca-za, bUPOK yJIapHU aMaJuET/ia amasira
OLUMPHULI MEeXaHU3MJIAPUHU TYJIUFUYA aKC
aTTUpManau. By amanuéTraa KauTa TallKHJI
3TUUI KapaéHJlapu UIITHPOKYMIapuia 6up
XUJl HOM Ba MakKcaJJaru OOIJIaHFUY XYXK-
»KaTJap, XHUCOO-KUTOOJIAPHUHT TypJivya
TY3WJIMIIM, OGMHOGAPUH, yJIapHUHT cudaT-
CUM3 pacMUWJIAIITUPUIMIINTA cabab 6y.-
MOKJa. ByHJlaH Tamkapu, KalTa TallKWJI
3TULI KapaéHJIapUHU TEeTULIM CYéTJapha
aKC 3TTUPHUIL XaM Ma3Kyp CTaHJApTAa aHUK,
KypcaTuiMarad. by xam amanuérna 6up
XWJ MasMyHJIU XyKaJUK oOlepanusaapu-
HU TYpJIM CYETJapjla Xap xuJ é3ysJjap Oe-
puaviura oau6 keamokga. PUkpuMuU3ua,
23-con BXMCpa 6earusanrad TapTubJap-
HU aMaJIMETra >KOpUM 3TULLI/IA AXJIUTIUKHU
TabMUHJALI YUYYH YOy KapaéHaapjaa Ty-
3WJIaZiMraH XyXoKaTaap TU3UMU, YIapPHUHT
HaMyHaBU{ ILIakJ/1apy, 6epuiagurad 6yx-
rajtepus €3yBJapUHU Ma3Kyp CTaHAapTra
ou/] lapx/japAa aHuK udoganai poigasan
XOJIM OVIMalju.
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3ABUCUMOCTHh KOTHUTUBHbBIX ® YHKIIUH
HAIIUEHTOB C TNIIOTHUPEO30M OT ®YHKIHUOHAJIBHOI'O
COCTOSIHUS IUTOBUJIHOM KEJE3bI U JIUVIMTEJbHOCTHU
3ABOJIEBAHUA

PaxumbaeBa I'ynbHopa CarrapoBHa,

JOKTOP MEIUIIMHCKUX HAyK, Ipodeccop,

3aBenytomias kageapoit «HeBpomorus ¢ MEIUITUHCKON TICUXOJIOTUEI
TamkeHTCKOM MEIUITMHCKON aKaJIeMIH;

e-mail: gulnora.rakhimbaeva@mail.ru;

ORCID: 0000-0002-1502-406X;

Paxumobepauen llloxpyxoex Papmanoexosuny,

6a3oBsrii qokropanT (PhD) xadenpst «HeBpomorus»
AHIIKAHCKOTO TOCYAaPCTBEHHOTO MEAMIIMHCKOTO HHCTHTYTA;
e-mail: rshohr@gmail.com;

ORCID: 0000-0002-6247-9470

Annomayusa. B oannom uccredosanuu Ovlia uzyueHa KOSHUMUBHAA cghepa y NayueHmos
MONI00020 U CPeOHe20 BO3PACMHO20 Nepuodd ¢ cuno@yHKyuel wumosuoHou dxceiesvl. Llenvio
uccnedo8anus 6vi10 onpeoeienue 3a8UCUMOCTNU KOZHUMUBHBIX HAPYULeHUT 0T CTNeNeHU MAXCeCmU
eunomupeo3a u OIUMenIbHOCmU anamuesa 3abonesanus. Hecmomps na ycnexu 6 nonumanuu
Memaoboau3Ma u 0etcmeus 20pMOHA WUMOBUOHOIL JHcele3bl Ha MO32 Yell08eKd, HaAy4Hble CHOPbL NO
10800y 00PAMUMOCIU NCUXOHEBPOIO2UYECKUX PACCMPOUCME NPU 2UNOMUPE03e NPOOOIHCAIOMCAL.
Bvino nposedeno mHozo uccnedosamenbckux pabom o c6a3u NCUXOHEBPOI0SUYECKUX HAPYULeHUTI
U eunomupeo3a cpedu HOBOPOICOEHHbIX, Oemell, JUY NONHCUI020 603pACMA, A MAKdxHce Npu
Hanuyuy Opyeoll namoio2uu, makol KaxK UHCyavm, UHGapkm mMuoxkapod, XpOHUYecKdas uuemus
Mo3ea, memabonuveckuii cuHopom u Op. Ho Hellponcuxonozsuyeckoe ucciedoganue npu
2unomupeose y NnayueHmos Mojao0020 U CpeoHe20 B03PACMHO20 Nepuooa Npu UCKIIOYeHUlU
Opyeoli namoao2uu He Npogoounoce. Ilposedeno Helponcuxonocuyeckoe obciedosanue 61
nayueHma ¢ KIuHUKO-0UOXUMUYECKUMU NPUSHAKAMU 2UNOMUPEO3ad 00 U NOCIe 3aMeCmMUmenbHoll
mepanuu, Komopbvle ObLIU pazoeieHbl Ha ucciedyemvle SpYnnbl CO2AACHO CMeneHu maicecmu
2UNOmupeo3a u OIumerbHoCmu anamuesda. Pezyiomamol obciedosanus nokasanu npeodiadanue
KOZHUMUBHBIX PACCPOTCIE 8 UCCNIe0YeMbLX 2PYINAX DONbHBIX NO CPABHEHUIO ¢ KOHMPOIbHBIMU.
Humepecnvim haxmom sagnsemes mo, 4mo pazuwie UObl KOCHUMUBHBIX (DYHKYUL cmpaoarom 8
paznuunot cmenenu. Ilonyyennvie pe3yiomamosl MO2ym 0bims UCHONb308AHBL 8 IHOOKPUHONOSUU,
He8poI02UU, Mepanul, NpaKmuke cemMeunblx epayell, npu o0yYeHuu cmyoeHmos, Ma2ucmpos u
KAUHUYECKUX OPOUHAMOPOS. YCMAaHOB81eHo, YmMo paccmpoucmed 8blCUlUX KOPKOBbIX (YyHKYuULL
NPAMO NPONOPYUOHALLHO 3ABUCAM OM CMENeHU MA}CeCmU 2UNOMUpeo3a U OaumeibHOCmu
3a6o0ne6anus, U, Kpome mozo, 3aMeCmumenvHas mepanus HedoCmamouyHo ¢gdexmuena O
80CCMAHOBIEHUSA KOCHUMUBHBIX (YHKYULL.

Knwouegvie cnosa: kocnumugnvle yHKYuY, cUNOmMupeos, 3ymupeos, HeuponcuxoioeuiecKoe
uUcc1e008anUs, 3aMecmumenbHas mepanus.
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I'MIMOTUPEO3J/IM BEMOPJIAPIA KOTHUTUB ®AOJIUATHUHI
KAJIKOHCUMOH BE3 ®YHKIIMOHAJI XOJIATH BA KACAJIJIUK
JTABOMMUJINTUTA BOFJIUKJIATH

oy

PaxumobaeBa I'yiinopa CarrapoBHa,
T.¢. 1., podeccop, «Acad KacalUTHKIApU Ba THOOMET TICUXOJIOTUSACK Kaeapacu MyIUpH,
TorkeHT THOOMET aKaJIeMUSICH;

PaxumoOepaueB llloxpyx0ex PaBmanbex yriu,
«Hesponorus» kadenpacu tasau qokropantu (PhD),
AHIWKOH NaBnar THOOUET MHCTUTYTH

Annomayusn. Ywby maokukomoa KaiKOHCUMOH Oe3 ¢haorusmu nacavean éw 8a ypma
éwau  Oemopnapoa KoeHumug Koounuamaap ypeamunou. Koemumue  Oysunuwinapuume
2UNOMUPEOZHUHE OUPIUK 0aApax3cacu 6a KACAIIuK mapuxiu O0agoMuiiiucuea O0IUKIUSUHU
AHUKIAW MAOKUKOMHUHE MAKCAOU 20U. KarKOHCUMOH 20pMOHAAPHUHE MemAabOIUMU 60 UHCOH
MUACU2A MALCUPUHU MYUWYHUUOARU TOMYKAAPea Kapamail, 2unomupeo3odau NCUXOHe8pPOI02UK
OY3UIUWIAD KAUMAPUTY84U IKAHIUSU XAKUOA2U UIMULL Oaxcaap Xaau 0agom dmmokoa. HAueu
My2uiean 4aKkaiokiapoa, 6onaiapod, Kapusiapoda, wyHuHe0eK, UHCYIbm, MUOKApo ungdapxmu,
CYPYHKANU MU ULLEMUACU, MeMAOOIUK CUHOPOM 84 DOWKA NAMONO2UANAD MABHCYO OY12aHOa,
NCUXOHEBPONLO2UK OVZUTUULLAD 84 2UNOMUPEO3 CUHOPOMU YPMACUOazu O0IUKIUK OVuu4a Kyniad
MAOKUKOmaap ymxazuiean. AmMmo 6owka namonocuanu xucobea oimazan xon0a, éw ea ypma
éwnu bemoprapoa 2unomupeo3 X01amuod Heuponcuxoioux maokukomiap YMmKA3UIMA2aH.
T'unomupeos cunopomu 6uokumésuti maxauiiap oOunan macoukianean 61 ma 6Gemopoa
HEeUpONCUXoi0cux mexkuupysiap ypun 00cysuu mepanusioan ONOUH 6d KeUuH YMmKA3UIOU.
Bemopnap ecunomupeosnune o2upiux oapaxcacu 6a KACALIUKHUHE O0agoMuliiucuea Kypa
maoxukom 2ypyxaapuea oyaunean. Taoxuxom Hamudicanrapu acocuti eypyxoacu bemoprapoa
KOCHUMUG OV3UNTUWLAD MAPKATUWU HA30pam 2ypyXUoan Kypa YCMYHIUK KUulaémeanunu
Kypcamou. Kusuxapau momonu wiynoaku, xap Xui mypoazu KOZHUMUE QYHKYUALAD Xap XUl
oapascaoa sapapranaou. OnuHeaH HAMUNCAIAPHU DHOOKPUHONO2US, HEBPONOo2Usl, mepanus,
ounasuil wudoxkoprap amaruémuoa, manabanap, Macucmpiap 6a KIUHUK OpOUHAMOPIAD
VKY8 oicapaénuda Kyuiaw mymkut. Taoxuxom oOagomuoda oauil KOPMUKAL QYHKYUSIAPHUHS
OY3UTUWU 2UNOMUPEO3HUH2 OSUPIUK 0APANCACU 84 KACALIUK 0ABOMULIULULA MYPUOAH-MYEPU
NPONOPYUOHAN OORNUK IKAHAUSU, WYHUHEOEK, KOZHUMUG (QYHKYUALAPHU MUKIAW VUVH YDUH
bocysuu mepanus emapiu 0apaxcadda camapacop dIMaciue AHUKIAHOU.

Kanum cyznap: kocnumug gpaonusim, 2unomupeos, 3ymupeos, Heuponcuxoio2ux mexKuupysnap,
YpuH bocysuu mepanusi.
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Abstract. This study investigated the cognitive sphere in young and middle-aged patients with
hypothyroidism. The aim of the study was to determine the dependence of cognitive impairment
on the severity of hypothyroidism and the duration of the disease history. Despite advances in
understanding the metabolism and the impact of thyroid hormone on the human brain, the scientific
debate over the reversibility of neuropsychiatric disorders in hypothyroidism continues. There have
been many studies about the relationship between neuropsychiatric disorders and hypothyroidism
among newborns, children, the elderly, as well as in conjunction with other pathologies such as
stroke, myocardial infarction, chronic cerebral ischemia, metabolic syndrome, etc. However, a
neuropsychological study in young and middle age period patients suffering hypothyroidism, with
the exclusion of another pathology, was not carried out. The neuropsychological examination
was carried out in 61 patients with clinical and biochemical signs of hypothyroidism before and
after replacement therapy. Patients were divided into test groups according to the severity of
hypothyroidism and the duration of the history. The research findings showed the prevalence of
cognitive impairments in basic groups of patients compared with the test ones. It is interesting,
that different types of cognitive functions are affected in varying degrees. The findings can be
used in endocrinology, neurology, therapy, practice of family doctors, in teaching university- and
master course students as well as physicians . It has been established that disorders of higher
cortical functions are directly proportional to the severity of hypothyroidism and the duration of

4/2021

illness; moreover, replacement therapy is not effective enough to restore cognitive function.
Keywords: cognitive functions, hypothyroidism, euthyroidism, neuropsychological research,

replacement therapy.

BBenenne

[IpoGnemMa KOTHUTUBHBIX PACCTPOMNCTB SB-
TsSieTCs OAHOW M3 Haubolee aKTyalIbHBIX C Me-
JIMKO-COLIMAIBHOM TOYKM 3pEHUS, C KOTOPOH
BCTPEYAOTCSI BPayu PA3JMYHBIX CHELHUAIBHO-
CTE B CBOEH IPAKTUYECKOWU JEATEIBHOCTH.
KoruutuBHble paccTpoiicTBa OKa3bIBaOT (Hu-
3UYECKOE, IICHXOJIOTHUECKOE M COIMaJIbHO-
SKOHOMUYECKOE BIMSHHUE HE TOJHbKO Ha MaIu-
€HTa, HO U Ha OKPY’KAIOILLHUX €T0 JIFOAEH, CEMBIO
U OOIIICCTBO B IICJIOM.

[Tocnenuue roasl B MpOBENEHHBIX UCCIIEN0-
BaHUAX TMO3HABATENBbHON cephl Bce Oobllee
BHUMAHUE YJIEISIETCS KOTHUTUBHBIM Hapylle-
HUSIM, MPUYMHOU KOTOPBIX SIBJISIETCS CUCTEM-
HbIe METa0OIMUYECKUe HAPYIICHUS, B YaCTHOC-
TH SHI0KpUHONATHH. OHOM U3 Hanboee yac-
TBIX YHIAOKPUHOJIOTHUYECKUX IATOJIOTUM SBIISA-
€TCAd TUIOTUPEO3, XAPAKTEPUYIOLIUKCS He-
CIOCOOHOCTBIO IIMTOBUIHOMN KeNe3bl BrIpaba-
TBIBATh JOCTATOYHOE KOJUYECTBO T'OPMOHOB
IITUTOBUIHOM >KEJIC3HI.

HecmoTps Ha ycnexu B MOHMMaHUU METa-
0onu3Ma W ACWCTBHS TOPMOHA IIMTOBHIHOMN
JK€JIe3bl HA MO3T Y€JIOBEKA, HAYYHBIE CIIOPHI 110
MOBOJTy 0OPaTUMOCTH TICUXOHEBPOJIOTHIECKHIX

HAYKA K U(HHOBALMOHHOE PA3BUTUE
SCIENCE AND INNOVATIVE DEVELOPMENT

UNM-®AH BA UHHOBALIMOH PUBOXITAHULL

PacCTpOICTB MPH TUIOTHUPEO3E MPOIOTHKAIOT-
csi. bbiIo mpoBeneHO MHOTO HCCieIoBaTellb-
CKHUX PabOT O CBSI3M TCHUXOHEBPOJIOTMUECKUX
HapyUIeHU M TUIIOTHPEO3a CPelrd HOBOPOK-
JICHHBIX, IETEH, TUI] TOKUIIOT0 BO3pAcTa, a Tak-
e TIPU HAJTMYHUH IPYTUX MATOJIOT UM, TAKMX KaK
UHCYJBT, WH(ApPKT MHOKapAa, XpPOHUYECKas
UIIeMHsI MO3ra, MeTa0OINYEeCKUN CHHIPOM U
np. Ho Heiiponicuxonoruyeckoe ruccieaoBaHme
MPU THUNOTHUPEO3€ y MalKUEeHTOB MOJOIOT0 U
CpEIHEro BO3paCTHOTO MEPUOAA, IPYTUMHU CII0-
BaMHU, CpPe/IU MAlMEHTOB Hambosee TPyaoCHo-
cOOHOro BO3pacTa, MPHU HCKIIOUEHUU APYToil
MATOJIOTUH, KOTOpasi MOXKET OKa3aTh BIIMSHUE
Ha BBICIINE KOPKOBBIE (DYHKIIMHU, HE TIPOBOIU-
JIOCh.

Llenpto HamIero HcClIeAOBaHUS SBISIOCH
M3y4YEeHHE 3aBUCUMOCTH KOTHUTHUBHOM JIESATEIb-
HOCTH y MalMEHTOB MOJIOIOTO U CPEHETO BO3-
PacTHOTO MEepUoJia ¢ CHHIPOMOM THIIOTUPE03a
0T (PYHKIIMOHATILHOTO COCTOSHUS IIUTOBUIHOM
JKeJe3bl ¥ ITUTENbHOCTH 3a00JIeBaHuS.

['unoTupeos3 cBsi3aH C MCHUXOIMATOIOTUYEC-
KHUMH HapyIIEHUSMHU, TAKUMHU KakK Jenpeccus,
OECIOKONCTBO M HEHPONCUXOJIOTMYECKUEe Ha-
pyuenusi. bonee Toro, naiueHTs ¢ TUIIOTHPEO-
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30M KQJIYIOTCS Ha OCTaTOYHBIE SIBJICHUS T10CIIE
3aMECTUTEJIbHOM Tepaluy U IpU BOCCTAHOBIIE-
HUU JI0 COCTOSIHUS 3yTUPE03a. ITU OCTATOUHbIE
CUMITOMBI, BKJTFO4ast ObICTPhIC U3MEHEHHSI HAC-
TPOCHHUSI, JIETIPECCUI0 (yTOMIIIEMOCTb, IUIaK-
CHUBOCTb, HApYLIECHUE CHA U TOTEPs aIlleTUTa)
U KOTHUTHUBHBIE pPacCTpoicTBa (mpoOiembl C
KOHIIGHTpAlluel, YMCTBEHHAasi aKTUBHOCTb U
pPa3IpaxUTENbHOCTb), MOTYT MEPEKPbIBATHCA
TUMAYHBIMU CUMIITOMaMHU TICHUXOCOMATHYEC-
KMX PacCTpOMCTB. B pesynbpraTre MHAECKC Ka-
YECTBA JKU3HU, CBSI3aHHOTO CO 37J0POBBEM, MO-
JKET OBITh JOTOJHUTEIBLHO CHIDKEH [1].

besycnoBHO, BaxXHOM 3ajadyedl CoOBpe-
MEHHON MEIULMHBI SIBJISIETCS PaHHsS Juar-
HOCTUKAa KOTHUTHUBHBIX PACCTPOMCTB, UTO
CHOCOOCTBYIOT Oojiee paHHEMY Ha3HAYEHUIO
aJIeKBaTHOW Tepamuu U NPeJOTBPALICHUIO
paHHel MHBanuau3anuu OONbHBIX [2-4]. Jler-
KO€ KOTHUTHBHOE HapylleHHE, KOTHUTHUBHOE
CHUIKEHHME, HE HOPMaJIbHOE JIJIsi BO3pacTa, HO
C TPAKTUYECKH COXPAaHCHHOU (DYHKIIMOHAIb-
HOW aKTUBHOCTBIO CUUTAETCS CaMbIM PAaHHUM
KIIMHUYECKUM CUMITOMOM KOTHUTHUBHBIX pac-
CTPOWCTB ¥ MOXKET OBITh 3TAIIOM, Ha KOTOPOM
HEe0o0X0IUMO BMeIIaThCs B IMpoduiakTuyec-
Kylo Tepanuio [5-7].

Ilo namneiM BO3, mHa 2020 rom BO Bcem
MUpE HACUMUTHIBAECTCS OKOJO 50 MUIIMOHOB
JOJIel ¢ KOTHUTUBHBIMHU HapYILICHUSIMH, J0C-
TUTAIOLMMU CTETEHU JAEMEHIUHU, U €KEr0IHO
peructpupyercs noutu 10 MUIUIMOHOB HOBBIX
ciyyaes [8].

HenaBuue uccnenoBanust Takyke MOKazalu,
9T0 JeUIUT TOPMOHA IIMTOBUIHON IKEJIE3bl
MOXET CIIOCOOCTBOBATh YBEIMYEHUIO YHUCIIA
(heHOTHIIOB ayTHU3Ma, ¥ 9TU PACCTPOICTBA, CBS-
3aHHBIE C TUIIOTUPEO30M U TUIIOTUPOKCUHEMU-
el, Takie KaK MHTEJJIEKTyaJbHble HApyLICHUSs,
CYJIOPOTH U TPEBOKHOCTH, SBIISIIOTCS KOMOP-
OMIIHBIMH C PACCTPONCTBOM ayTHCTHUYECKOTO
cnekrpa [9].

BaxxupiM nomonHeHneM K (QyHKIUSAM IIH-
TOBUIHOM >KeJie3bl SBIISIETCS HAJIMYMUE peLel-
TOPOB TOPMOHOB IIUTOBUIHOM KeJ€3bl B MO3Te
B3POCIIOT0 Y€JIOBEKa, KOTOPbIE MOTYT y4acTBO-
BaTh B (YHKIIMOHUPOBAHUU HEPBHOU CUCTEMBI,
CHHANTUYECKOW IJIACTUYHOCTH U KOTHUTUBHOM
nesrenbHocTH [10].
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Taxkum 006pazom, KaxXeTcsi, 4YTO HapyIICHHS
HACTPOEHUS U KOTHUTHBHBIE c(hepbl 4acTO CBSI-
3aHbl C MpEANoIaraéMblM HapylIEHUEM MeETa-
00onM3Ma IIUTOBUIHOM >KEJIe3bl B TOJIOBHOM
MO3re, U 3TH PACCTPOiicTBa OOpaTHMbI HpU
JOCTHKEHHMH cTaryca 3ytupeosa [11]. Ognako
HCCIIEI0OBaHM 32 IIOCIEAHUE JECTh JIET OIIPO-
BEpPraloT 3TU CYXXIEHUs. [unorupeouHble
HEUPOIICUXOJIOTUYECKUE PACCTPOMCTBA B HAC-
TOSIILIEE BpEMS MEPELUIN B YUCIIO YaCTO BCTpPE-
YaIOIIMXCS U ¢ TEYEHUEM BPEMEHU BbIIBUTAI0T-
Csl Ha OJIHO U3 NEPBBIX MECT, & COBEPLIEHCTBO-
BaHUE UX JUArHOCTUKU U JIEUEHUS CTaJI0 OJHON
13 aKTyaJbHEUIINX 3a/1a4 HEBPOJIOTMH U SHJ0-
kpuHosoruu [12-15]. HecMmoTps Ha ycnexu B
MOHUMaHUM MeTabonu3Ma U JeHCTBUS TOPMO-
Ha [IMTOBUHOM »eje3bl Ha MO3I YEJIOBEKA,
B3aUMOCBSI3b MEXKIY ATHUMM IICUXOHEBPOJIO-
TMYECKUMH PacCTPOMCTBAMU U MeTaboJIHuec-
KOl (hyHKIMEW Mo3ra m3ydeHa HEeJIO0CTaTOYHO
[11]. ITosTOMY Ba)KHO yJIy4ILUThH HAlll€ [TOHU-
MaHH€e MaTO()U3NOIOTUN HEPBHO-TICUXHMUYECKUX
pPacCcTpOICTB y MAllMEHTOB C TMIIOTUPEO30M U
npeoOpa3oBaTh 3TH pe3yiabTaThl B Oosiee -
(eKTUBHBIE MOAXO0/IbI K MPOPUIAKTHKE U JIeUe-
HHUIO.

Marepuanbl M1 METOABI HCCJIEI0BAHUS

Hamu oGcnenoBan 61 manueHTt B Bo3pacte
18-45 ner, B cpeanem 28,6 + 5,4 roaa; My>K4uH
— 5, J)KeHIIMH — 56; ¢ KIMHUYECKUMHU U OMOXH-
MUYECKHMMH MPU3HAKaMU T'UIOTHpeo3a (B 1-i
rpynne y 18 — cyOKIMHUYECKUI TUIIOTUPEO3,
BO 2-if rpynme y 43 — sBHbIN (MaHU(ECTHBII)
runotupeo3) u 30 KOHTPOJIBHBIX IALUEHTOB
¢ aytupeosom (18-45 ner, B cpennem 27,3 +
6,8 rona). JlnurenpHocTh 3a0oneBanus — 1-5
ner. Jlusg ompeneneHus 3aBUCUMOCTH KOTHH-
TUBHBIX (DYHKIUI OT Cpoka TedeHHs 3aboJe-
BAaHMS C CUHAPOMOM TMIIOTHPE03a MallUEHTHI
OCHOBHOMW TpyImnbl ObUIM pa3felieHbl Ha TpU
MOJATPYMIIbI, YUYUTHIBAas NEpUo] 3a00IeBaHU:
A-noarpynma (24 nmanueHTa), nepuon 3abdoiie-
BaHus 10 1 roga; b-noarpynna (32 nanuenra),
nepuoxa 3aboneBanus 1-3 ner; B-moarpyn-
na (5 mamueHToB), mepuon 3aboieBaHus 3-5
neT. Mbl oueHuWIM BHHMMAaHME, OPUEHTALUIO
B IPOCTPAHCTBE U BPEMEHH, N1aMATh, THO3HUC,
CHOCOOHOCTh K BBIYMCIICHHIO, PEeUb, MPAKCUC
U MHTEIJIEKT C ITOMOILBIO CTaHJapTU3UPOBAH-
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HBIX Helipornicuxonoruuyeckux tectoB (MMSE,
«barapes no6Hol nuchynkum», Maxi-mental
test).

Heilipornicuxonoruueckue  TECTUPOBAHUSA
IIOBTOPHO NMPOBOJWINCH uepe3 3, 6 u 9 mecs-
LIEB TIOCJE€ Hayajla 3aMECTUTEJIbHOW Tepanuu
rUNoTupeo3a. Bee manueHTs! ¢ rUoTHPEO30M
I10JIy4ajy TOJBKO dHJOKPHUHOJIOTUYECKYIO TIO-
MOIIIb (3aMECTUTENLHYIO TEPAIUIO).

O6wui 6ann
= N N
(9] o (051

=
o

A0 NEYEHWA

3 MECALA

Pe3yabTarsl Hccie10BaHUA

[TarueHTHl ¢ THIIOTUPEO30M IOKa3alu 0o-
Jiee HU3KKE OBl IO BCEM HEWPOICHXOJIOTH-
YECKUM TECTaM 10 CPaBHEHHUIO ¢ KOHTPOJIbHON
rpynnoi (P <0,05).

Ha pucynke 1 nokasansl pe3yabTaTbl HEil-
POTICUXOJIOTUYECKOTO TECTUPOBAHUS MNaIEH-
TOB 1-i M1 KOHTPOJIBHOHM Ipynn A0 JEYEHUs U
B IpoIiecce JieueHus yepes 3, 6, u 9 mecsiies.

6 MECALIEB 9MECALIEB

B MMSE-K BMMT-K EBar.n06.qucd-K @ @BMMSE-1 BMMT-1 BBar.106. auc.-

Puc. 1. Pe3y1bTaThl HEHPONCHX0J0THYE€CKOI0 TECTUPOBAHNS 1-ii M KOHTPOJILHOM rpynn
NPAKTHYEeCKHU 310POBbIX JIMIL

[Ipn cpaBHeHMM pe3yabTaTOB 1-H M KOH-
TPOJIBHOM TPYII pa3HHIA OblIa HE3HAYNTEIh-
Ha. B mpouecce 3aMeCTUTENBHONW TEpanuu y
MarnueHToB |- rpynmbl HaOI0AaI0Ch 3HAYH-
TEJIbHOE BOCCTAHOBIICHHE KOTHUTHBHBIX (DyHK-
005128

CratucTHYeCcKH 3HA4YUMas KOppeisuus
MeXIy 1a00paTOPHBIM ITOKa3aTeleM TsKec-
TM runotupeosa (yposHa T4) m mokaszate-
JAMU HEUPOINCUXOJIOTUYECKUX TECTOB BbI-
saBJIeHa y nanueHToB 2-i rpynnsl (P < 0,05)

(puc. 2).

nerkme K.H.
B ymepeHHble K.
B femeHumA ner

cTteneHun

M HopMma

Puc. 2. HpOHeHTHOC COOTHOIICHHNEC KOTHUTUBHbBIX paCCTPOﬁCTB Y NanueHToB

2-ii rpynnsbl
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CornacHo pe3yJbTaTaM TeCTUPOBAHUS, BO 2-i
rpymre ObLIH BhISIBIEHBL: Y 2,32 % marmenTos (1)
— JieMeHIMs Jerkoi crenenu, y 44,18 % (19) —
YMEPEHHbIE KOTHUTUBHBIE HapyIleHus, y 39,5 %
(17) — nerkue koruuTuBHBIC HapymieHus, 14,0 %
(6) — HOpMaJTbHBIE KOTHUTUBHBIE (DYHKIHH.

OTU JaHHbIE I[O0KAa3blBAlOT Cepbe3-
HOCTb BIHMSAHHUA TUIIOTUPEOUJHOTO COCTO-

9MECSIIIEB

6 MECSIIEB

3 MECSIIIA
JIO JIEUEHST

KOHTP-HAS I'P.

10

?

SHUS OpTaHU3Ma Ha KOTHUTUBHBIE PYHK-
uuu. [Ipu mpoBeneHUU 3aMECTUTENbHOU
Tepamnuu y MalUeHTOB 2-i TPYHNBI U CO
BpEMEHEM TMpU JOCTUTHYTOM COCTOS-
HUH DyTHUPEO03a YIyUIIaloTCs MOKa3aTenu
KOTHUTUBHBIX (YHKIUH MO CPaBHEHUIO
¢ mokazarensmu no jedeHus (P < 0,05)

(puc. 3).

15
06wuii 6ann

20 25

Puc. 3. [Innamuka yjay4iieHusi KOTHUTHBHBIX (DyHKIMI NPH NPOBeIeHUH
3aMeCTUTEILHON Tepanuu

Ho npu paccMoTpeHuu napameTpoB KOTHHU-
TUBHOU JEATEIBHOCTH Pa3JelbHO CYIIEeCTBO-
BaJl0 CTAaTUCTHYECKH 3HAUMMOE YJIy4lleHHE
nocie 6 MecsAleB 3aMECTUTEIbHONW Tepanuu B
YEThIpEX TIOKA3aTeNIIX KOTHUTUBHBIX (yHK-

Ui, TaKhue KaKk OPUCHTUPOBKA BO BPEMEHU U
MPOCTPAHCTBE, BHUMAHUE, BOCTIPUSTHE U PEYb.
Tornma kak B Ipyrux MOKa3aTessix, TAKUX Kak
WHTEJUICKT, TaMSTh, TPAKCHUC, SHAYUMBIX YITyd-
meHui He Haomoaanock (P < 0,05) (Tabun.).

Tabauua

CpaBHI/ITeJILHaﬂ OIIEHKA BOCCTAHOBJIEHHS NMOKa3aTejleil KOTHUTUBHOM C(l)ep])l
Y nagueHToB 2-i u KOHTpOJ’ILHOﬁ rpyuni 1npu nmpoBeJicHuu 3aMeCTUTEIbHOM Tepanuu

ITokazaresn KonTp. rpymna| o JedeHus 3 mec. 6 mec. 9 mec.
92+0,4 8,1+1,3 8,3+0,9* 8,5+0,7 9,0+0,3
2,8+0,2 2,3+04 2,6 +0,3 2,8+0,2 2,9+0,1
4,6+0,2 3,5+0,5 38+04 4,1 +£0,2* 43+0,3
4,5+0,3 3,0+0,5* 32+0,6 3,5+0,5* 3,8+ 0,4*
9,4+0,3 7,3+£0,4 7,9+0,5 8,7+0,4 93+04
89+0,4 6,5+1,3 6,8+ 1,1* 7,1+0,8 7,2 +0,6*
8,8+0,5 6,612 69+1,1 72+0,9 7,3 +0,7*

HYTGM MAaTeMaTU4YCCKOro aHaju3a I1oKa3sa-
TCJIM KOTHHUTHBHBIX q)yHKI_[I/II\/'I ObLIH yCpeaHC-
HBbI 10 cpez[HeapH(bMeTqucxoro 3HA4YCHUSA OJId

54 ISSN 2181-9637

BU3YaJIN3aIlUH JMHAMHUKU U3MCHECHUS MTapaMeT-
POB KOTHUTHBHOHN IESATEILHOCTH B BHUJE Tpa-
¢duka (P <0,05) (puc. 4).
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OV Rk LN UwwL ALV

3 mec 6 mec 9 mec

Puc. 4. lInnamMnka n3MeHeHUs] BUA0B KOTHUTHBHBIX QyHKIIUH
y NAIHEeHTOB 2-ii TPyNIbI

[Ipu cuctemaTu3anuu pe3yiabTaToB HEl- JieHAa MpsiMas 3aBUCUMOCTb IO3HAaBATEJNb-
POICUXOIOTHYECKOTO TECTUPOBAHUS HA OC- HBIX (YHKIUH OT mepuoga 3a0o0JeBaHUA
HOBE JUIUTEIBLHOCTH 3a00JeBaHUs yCTaHOB- (puc. 5).

B-rpynna (1-3 roga)

B-rpynna (3-5 ner)

Frpvnne (AO 1-r0p‘a) _
0 10 20 30 40 50 60 70 80 90

Puc. 5. Pe3yJ'ILTaTI)I HeﬁpOHCI/IXOJIOI‘I/I‘IeCKOI‘O TECTHUPOBAHUSA B PAa3sHbLIC CPOKH
3200/1eBaHusI C CUHAPOMOM TI'HIIOTHPEO3A

Pesynbratel TectupoBanus A-rpynnbsl mo- — HapymeHusmu u 20,0 % (1) mauueHToB c fge-
Kazanu, 4to y 79,2 % (19) mauueHTOB — HOp- MEHLUEH Jerkoi creneHu. B mpouecce 3amec-
MajibHbIE KOTHUTHBHBIC (yHKIHMH, a y 20,8 THUTETbHOU Tepanuuy NareHTOB A-TIPYIIIbI Ha-
% (5) — nerkve KOTHUTHBHBIC HAapylIeHUs. Y  OJIOAaIOCh 3HAUUTENBHOE YIy4IIeHHE KOTHH-
naiueHToB b-rpynmsl: y 53,12 % (17) mauu- TUBHBIX QYHKIMI. 3aMeTHOE yIIydIlIeHHE MOC-
€HTOB — JIETKME KOTHUTUBHBIC HApYUICHHs, Y Jie 6 MecsleB 3aMeCTHUTENbHON Tepanuu Hal-
46,88 % (15) mauueHTOB — yMEpEeHHbIE KOTHU-  JIofanoch B b-rpymme, Torna xak B B-rpymme
TUBHbIEe HapymeHus. MccnenoBanue B-rpyn- 3HauMMBIX yiydlleHUN He HaOIIOAANOCh Jae
bl TOKa3asio cienyromue pesyasratel: 80,0 % mociae 9 MecsAleB 3aMeCTUTEIBHON Tepanuu
(4) manMeHTOB ¢ yMepeHHbIMU KOTHUTHBHBIME (P < 0,05).
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AHaJu3 pe3yJbTaTOB HCCJIeJOBAHUS

B mnepBoii mosioBUHE HCCIEAOBaHUS MBI
OLICHUBAJIM KOTHUTUBHBIE HApPYyIIEHUS IIa-
LIUEHTOB, Pa3AeIUB UX Ha IPYIIHI C yYETOM
CTENEHU TSKECTU TUIOTUpeo3a. Pe3ynbrarhbl
[IOKa3bIBAIOT, UYTO, YEM TsKEJIee IPOTEKaeT
TUIIOTHPEO3, TEM XYK€ MPOSBIAIOTCS KOTHHU-
tuBHble (QyHkumu. I[Ipm TectupoBanum 1-i
TpyHIbl MAUEHTOB C CYOKIMHUYECKUM TH-
MIOTUPEO30M KOTHUTHBHBIE MTOKA3aTENIN B OC-
HOBHOM B IpejielaX MHUHHUMAJIbHOW HOPMBI,
1 3(pPeKTUBHOCTh 3aMECTHTEIILHON Tepanuu
MOXHO HarjsiiHO YBUJIETh HAa pUCYHKE 1, 4TO,
CKOpee BCEro, CBs3aHO C OTCYTCTBHEM Opra-
HHUYECKOI'0 MOBPEXKIEHNS B HEPBHOM cucTeMe
Onarojaps 3alIMTHBIM MEXaHH3MaM HEHpory-
MOpaJbHON peryJisiquu OpraHu3Ma U Heupo-
IJJACTUYHOCTH.

JlanHble uccienoBanus 2-i TPYIIbI Malu-
€HTOB C MaHU(ECTHBIM THIOTHPEO30M OKa-
3BIBAIOT 3HAYEHHE JePHIUTAa TOPMOHOB IIH-
TOBHUIHOM ’KeJie3bl IPU HAPYILIEHUU KOTHUTUB-
HBIX (QYHKIUH. DPPEeKT OT 3aMecTUTEeNLHOU
TEpaNuy IpU JOCTUTHYTOM DYTUPEO3€E MOSIBUII-
cs mocnie 6 MecseB HaOJIIOAEHUs, HO JTOIDK-
HOT'O pe3ysbTara He JOCTUTHYTO, YTO CBS3aHO
c Oonee TrIIyOOKMMH TOBPEKICHUSIMH Opra-
HUYECKOTO Xapakrepa. ['myOokue moBpexe-
HUsl 00YCJIOBJIEHBI HapyLIEHHMEM MEXaHU3MOB
HEUPOTYMOPAJIIBHOM  PEryJsIIMM  OpPraHu3Ma
U HEXBAaTKOW pecypcoB HEUPOIUIACTUYHOCTHU
B pe3yibTaTe AJIUTEIIBHOTO TUIOTHPEOUHO-
IO COCTOSTHHSI, UTO TaKKe OOBSCHSET 3aBUCH-
MOCTb TSIKECTH KOIHMTHUBHBIX HApyIIEHUH OT
JUINTEIBHOCTU aHAMHe3a 3a00J1eBaHMsL.

CnenoBatrenbHO, NMPU SBHBIX U BBIPAXKEH-
HBIX CTaIusX TMIIOTUPE03a IPUMEHEHUE TOJIb-
KO 3aMECTUTEIbHOW Tepamuu HEeAOCTaTOYHO,
HEOOXOUMO  JIOTIOJTHUTEIBHOE  BKIIIOYCHHE
MPEMapaToOB HEUPOIPOTEKTUBHOTO JCHCTBUA.

[Ipu mpoBeeHUN HcCIe10BaHUS IPHUIILIIOCH
CTOJIKHYTBCSI C PSZIOM MPOOIIEM, CBSI3aHHBIX C
opranm3aiueit padbodero mporecca 1 Habopom
nanueHToB. [Ipu o0crnenoBaHMH HEKOTOPBIX
MAIMEeHTOB OBUT HY>KEH OCOOBIN moaxosa u 6o-
Jee pacmupeHHoe WHPOPMHUPOBAHUE, TaK Kak
y TAaLWEHTOB MOSBJSUIOCH ONACEHUE 3a CBOE
3/10pOBBE 10 MOBOAY JIOTIOJIHUTEIBLHOTO HEBPO-
aoruyeckoro ocmotpa. [Ipu Habope nanueHToB
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3aTpy/IHEHUE BBI3BAJIO HCKIIOUEHHUE MallUEH-
TOB C MHOM IATOJIOTHEH, KOTOPask MOXKET yBe-
JMYUThH TMOIPEUIHOCTh B HEWPOIICHXOJIOTHYEC-
KOM TECTUPOBaHMHU. HYacTON NPUYMHON HHOU
[IATOJIOTUU  SIBJISUIUCH  CEPAECUHO-COCYIUCThIE
3a00JeBaHUs, YTO CBSI3aHO C OMOJIOKCHHEM
JAHHOM IpymIibl 3a00J1€BaHMS.

OTIUYUTENIBHOW OCOOCHHOCTSAMHU JAaHHOTO
HCCIIEI0OBaHUS SIBIISIIOTCS: BO-IIEPBBIX, BO3PACT-
HOW JMana3oH — HalMeHThl Haubojee Tpyao-
CIOCOOHOT0 BO3pacTa (MOJIOIOTO U CPEIHEro
BO3PAcTHOI'O NIEPUOJA), UTO UMEET Ba)KHOE CO-
LUAJIbHO-DKOHOMUYECKOE 3HAUY€HUE; BO-BTO-
PBIX, UCKIIIOUEHUE APYTUX BHUJIOB IAaTOJIOIH,
KOTOpBIE MOTYT HpPSIMBIM M KOCBEHHBIM 00Opa-
30M BbI3BaTh KOTHUTUBHBIE HapyleHus [1, 4,
5,9,10,12].

BriBoabI

AHanu3 pe3yJabTaToB IIPOBEJEHHOIO HEM-
POIICUXOJIOTUYECKOTO UCCIIEOBAHUS TIO3BOJIUII
c/ienaTh BbIBO/IBI 00 0COOGHHOCTSIX KOTHUTHB-
HBIX PacCTPOMCTB y NAallMEHTOB C TMIIOTUPEO-
30M:

1. IIporpeccupoBanue paccTpOICTB BbIC-
IIMX KOPKOBBIX (YHKLUMH IPH THIIOTHPEO3e
IIPSIMO NPONIOPLIMOHAIBHO 3aBUCUT OT CTENIEHU
€r0 TSHKECTH.

2. Ilpy AOCTM>KEHMHM YPOBHS 3YyTHpPE03a
(T.e. HOPMAJIBHOTO YPOBHS T'OPMOHOB IIIHUTO-
BUJIHOM ’KeJie3bl) Ha PaHHUX 3Tanax 3a0oJeBa-
HUS KOTHUTHBHBIC HApyLIIEHHS OOpaTHUMBI CO
BPEMEHEM.

3. KorHuTuBHbIE HApyLIEHUS IIOCIIE JOCTU-
KEHHUSI YPOBHS 3yTHPE03a YACTUUHO 0O0PATUMBI
IIPU TSDKEJIOW CTENIEHU I'MIIOTUPE03a. 3aMEeCTU-
TeJIbHAS Tepanus TUIOTHUpeo3a Obla CBA3aHA
CO 3HAUUTEJIBHBIMU YIIYUIIEHUSIMU YETBIPEX
Haubosiee YyBCTBUTEIBHBIX IOKa3aTelel KOr-
HUTHBHBIX QYHKLUH (OPHEHTUPOBKA BO BpeMe-
HU U NPOCTPAHCTBE, BHUMAHMUE, BOCIPUATHE,
peub), HO HeloCTaTOYHO 3(p(PeKTUBHA B TaKUX
MoKa3aTemsaX, KaK HMHTEIUIEKT, MaMATh, Mpak-
cHuc.

4. 3aMmecTuTeNbHAsA TEpANUs TUIIOTUPEO-
3a OKa3bIBajla HEJAOCTAaTOYHO 3(P(PEKTUBHOE
BJIMSIHUE HA BOCCTAHOBJIEHHME KOTHUTUBHBIX
GYHKIMI MPU TSHKENBIX COCTOSHUAX THIIO-
TUPEO03a U JJIUTEIbHOM aHaMHe3e 3abojeBa-
HUSL.
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WNucTuTyT XMMUU 1 (GU3UKH TTOTMMEPOB
Axanemuu Hayk PecryOnukn Y30ekucran

Annomayusn. B npoyecce uccieoosanus cunmesuposansl Hanouacmuyvl cepebpa, cmadouiu-
3uposanHvie 8 pacmeope Hampuui-kapooxkcumemunyennionosvt (Na-KML]) co cmenensio 3ameuye-
Hus 0,65-0,85 u cmenenvio nonumepusayuu 200-600. HU3zyuenvr cmpykmypa, pusuxko-xumuieckue,
MexaHuyecKue ceoucmea u OakmepuyuoHas aKkmueHOCMb NIEHOK, NONYYEHHLIX U3 PACEOPOs
Na-KML], cooepocawux nanouacmuyvl cepedopa. Memooamu amomHO-CUIO80U MUKPOCKONUU U
Y®-cnexmpockonuu onpedenenvi ghopma u pazmepvl HaHoyacmuy cepeopa, NPUCymcmsyroujue
6 naenkax Na-KML]. Ycmanoeneno, umo ¢ ygenuuenuem KoHyeHmpayuu Humpama cepeopa 6
pacmeopax u naenxkax Na-KMI] 6 npoyecce ¢homoobnyuenus npoucxooum uzmenenue pasmepa
u ¢opmul nanouacmuy cepebpa. Hccnedosanus nokasanu, umo gopma, pazmep u KOIu4ecmeo
HaHouacmuy cepeopa onpeoensom ux OUoNI0SUYecKyr0 aKMUSHOCMb. Ycmanogneno, umo yse-
JIUYeHUue Koauuecmea HaHouacmuy cepebpa ¢ pasmepamu 5-25 Hm cnocobcmeyem nosvluleHuio
baxmepuyuonou axkmusnocmu nienox Na-KML]. Paspabomana npunyunuanvbhas mexmoaiocuyec-
Kas cxema u mexHono2usi npouzeoocmea ouopasiazaemvlx oakmepuyuonvix nieox Na-KMI],
cooepacawux HaHouacmuyvl cepebpa ¢ 3a0AHHBLIMU pasMepamu, Komopuvle obradarom dakme-
PUYUOHBIMU U DAKMEPUOCMAMUYECKUMU COUCMBAMU U NPEOHAZHAYEHbL O] JIe4eHUsl 0IHCO208 U
mpoghuueckux s3e.

Knwuesvie cnosa: namouacmuywvl cepebpa, Hampuii-KapOOKCUMEMUIYeNnon03d, CmeneHs
3ameujenus, cmeneHv NOIUMEPU3AYUU, UMNIAHM-NIIEHKA, O0}CO208ble PAHbl, OAKMepuyuoHvle
ceoticmea, pomonus.
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TAPKUBUJIA KYMYIII HAHO3APPAJIAPA MABXKY/I HATPUI-
KAPBOKCUMETHWJ/INEJVIFOJIO3A ACOCUJA BAKTEPUIIU UMIIJIAHT-
IJIEHKA UILJTAB YUKAPUII TEXHOJOTUACUHHA UIILJIAB YUKHUIII

oy

CapuMmcakoB AOaymkyp A0ayXaauJIoBUY,
TeXHUKa (paHmapu JOKTOpH, podeccop;

IOnycor Xaiinap Jpramosuy,
TeXHUKa (QaHIapyu TOKTOPHU, KaTTa UIMHHA XOIUM;
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KUYUK WIMHHA XOIUM;
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VY36ekucton Pecnybnukacu @annap akaaeMusicu
[Tonumepnap kumécu Ba (HU3MUKACH UHCTUTYTU

Annomauyusn. Taokuxomoa armawunuws oapadxicacu 0,65-0,85 ea nonumepnanuw oapasxcacu
200-600 6ynean nampuu-kapooxcumemunyennonoda (Na-KML]) spummacuoa bapxapop Kymyud
HaHo3appanapu cuxmes KuiuHou. Tapkubuoa xymyw Hanosappanapu masdcyo Na-KML] spum-
MAcuoau ONUHeaH NAEHKAIAPHUHE PUSUK-KUMEBUL, MEXAHUK XOCCANapu, my3uiuuiy 6a baxmepuyuo
Gaonnueu ypeanunou. Na-KML] cmpykmypacuda waxkinanean Kymyu HAHO3appaiapuHute yadamu,
WaKiu, MUKOOpu amom KyYlaHuwiu Mukpockonus ea YbB-cnekmpockonus ycyiiapu OpKaiu
anuxnanou. Na-KMIL] spummanapuoa éa y acocuoa onuHeaH UMniIaum niaéHKaaapoa Kymyu Humpam
mMy3uU KOHYEeHmpayusacu opmuiiy OulaH omoxaumapuiuus HAamuxcacuod WaKkaHaémean Kymyul
HAHO3APPANAPUHUHE YIUaM 64 WAKIApU y3eapuuiu auuxianou. Kymyw uamozappanapumumne
VAYAMY, WAKIU, MUKOOPU YIAPHUHZ OUONO02UK (DAOIUCUHU aHUKIAWU Kypcamub Oepuiou.
Vauamnapu 5-25 um Oynean Kymyut Hanozappanapu Mukoopurure opmuwu Na-KMI] nnéukacunune
bakmepuyud gaonnueu ownmuea onub kenuwu anukianou. Kyiiean ea uykyp apanapuu oasonawiea
MYNIHCANNAHSAH — OaKmepuyud 6a OAKMepUOCUMAamuK XOoccauu, ONOUHOAH pPelcalaumupean
yruamoaeu Kymyut Hanozappanapu maexcyo Na-KMIL] acocuoazu bduonapuanranysuan niéHkaiap
ONUWHUNHE NPUHYUNUAT MEXHONOSUK CXeMACU 84 UULIA0 YUKApULL MeXHON0SUACU APAMUTIOU.

Kanum cyznap: xymyw Hanozappaniapu, HAmpuii-kapoOoKCUMemuayenniono3d, aiMauuHuul
oapascacu, NOIUMEPIAHUUL 0apaxcacu, UMNIAHM-NIAEHKA, Kyueaw spa, Oaxmepuyuo xocca,
gomonus.
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Abstract. Silver nanoparticles stabilized in sodium-carboxymethylcellulose (Na-CMC) solution
with degree of substitution 0,65-0.85 and degree of polymerization 200-600 were synthesized.
The structure, physico-chemical, mechanical properties and bactericidal activity of films obtained
from solutions of Na-CMC containing silver nanoparticles were studied.The shape and size of
silver nanoparticles in structure of Na-CMC films were determined using atomic force microscopy
and UV - spectroscopy. It is established that with an increase in silver nitrate concentration in
Na-CMC solutions and film, the size and shape of silver nanoparticles changed during photo-
irradiation. Studies have shown that the shape, size and number nanoparticles of silver determined
their biological activity. It was found that an increase in the number of silver nanoparticles with
sizes of 5-25 nm contributes to an increase in the bactericidal activity of Na-CMC films. A basic
technological scheme and production technology for the biodegradable bactericidal Na-CMC
films contained silver nanoparticles with specified dimensions with bactericidal and bacteriostatic
properties, intended for the treatment of burns and trophic ulcers, have been developed.

Keywords: silver nanoparticles, sodium-carboxymethylcellulose, degree of substitution, degree
of polymerization, implant-film, burn wound, bactericidal properties, photolysis.

Beenenue

OpHuM U3 NEepCHeKTUBHBIX HANPABICHUH B
o0nacTu co3aHusl HOBBIX XUMHKO-(hapMalieB-
TUYECKUX TIpernaparoB SBIsETCS pa3paboTka
JIEKapCTBEHHBIX (OpM OMOpaziaraeMbIX MOJH-
MEpHBIX IUIEHOK, COAEPKAUIUX HAHOYACTHIIBI
cepeOpa. Takue MiIeHKU 00Nagar0T MPOJIOHTH-
POBAHHBIMU JIeUeOHBIMU M OAKTEPHUIIMIHBIMU
cBoiictBamu [ 1]. bakTepuianbie cBOMCTBA ce-
pelpa u ero MPOM3BOIHBIX XOPOIIO U3BECTHBI C
[TyOOKOH IPEBHOCTH U JIO CUX TOpP HCIIOJIB3Y-
FOTCSI B METMLIMHCKOM MTPaKTUKE B TEPANUHU PsAJia
3a0oneBanuii. B mocneanee BpeMsi MOSBUINCH
COOOIIEHNs O HAIMYUH KOPPENIAIIMOHHON 3aBU-
CUMOCTH OAaKTEpPUIUIHBIX CBOWCTB cepedpa oT
pasMmepa ero vactuil. [Ipu 3Tom ObLTO MOKa3a-
HO, YTO C YMEHBIIIEHHEM pa3Mepa HaHOYACTHUIL
cepeOpa MPOUCXOAUT KPaTHOE YBEIUYCHHUE UX
OaKTepUIIUAHON aKTUBHOCTH [2].

OnHo¥i W3 BaXHEUIIMX TpoOieM sBIsSeTCs
CHHTE3 JOCTarOYHO CTAOWJIBHBIX HAHOYACTHI]
cepebpa 3aganHON POPMBI U pa3Mepa, B TEYCHUE
JUIUTEJIBHOTO BPEMEHHU COXPAaHSIIOIIMX BBICOKYIO
XUMHUYECKYIO U OMOIOTHYECKYI0 aKTUBHOCTS [3].

HanouacTtuupl cepeOpa MomaBisioT Aes-
TEJILHOCTh (pepMeHTa, 00eCIeYMBAIOIIETO KUC-
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JIOPOJHBIA OOMEH Yy MPOCTEUIINX MHKPOOpra-
HU3MOB 0OJIE3HETBOPHBIX OakTepuii, BUPYCOB
u TpubKoB (mopsinka 700 BHUIOB MAaTOTEHHOMN
(dnoper u paynsr) [4].

[Tepexon oT norHOM GopmMbl AZ" K METAIIIN-
YEeCKUM HaHOKJIacTepaM MO3BOJISIET CHU3UTD €T0
TOKCUYHOCTb K KJIETKaM BBICIIMX OPraHU3MOB,
HE MOJaBJIsAs AHTUMUKPOOHON aKTUBHOCTH B OT-
HOILIEHUH MaTOreHHOM Mukpodopsl. Hanowac-
TUIBI cepedpa, 0COOEHHO B TeX CIydYasx, KOr-
Jla OHM CTaOMIIM3UPOBaHbBI, 001a1at0T OOJNbIIIEH
YCTOMUMBOCTBIO U MOTYT OKa3bIBaTh JCHCTBHE
JUIUTENbHOE BpeMs. B kauecTBe ctabunmzaropa
HAHOYACTHUI[ cepedpa MpencTaBiseT OONbLION
HMHTEpEC HCIOIb30BAHUE BOIOPACTBOPUMOIO
IJIEHKOOOpasyroliero, OHopasiaraeMoro Io-
guMepa Na-KMLI, mupoko HCHoib3yeMoro B
MIPOU3BOJICTBE OpAJbHBIX (papMalieBTHUECKIX
MIPETaparoB U MPEenaparoB AJisl HAPYKHOTO MPU-
MEHEHHMsI, B TIEPBYIO O4Yepe/b sl TOBBIIICHUS
BSI3KOCTH Ma3el, macT KakK ruaporeyeBasi OCHO-
Ba, a TaK)Ke MpenapaToB s MapeHTEPaTLHOTO
npuMeneHusi. Na-KMI] ucnonb3yercst Takxke
KaK CBS3BIBAIOIIECE U PA3PBIXJISIONIEE BEIIECTBO
B npou3BozcTBe Tabnerok. Na-KMII — onun u3
[JIaBHBIX HHIPEAMEHTOB aJre€3MBHO-MOINIOINIA-
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IOLIMX CHCTEM MU JICYCHUU NMPOOIEMHBIX paH,
JUIL yOAJICHUsT PAHEBOTO COIACPKUMOTO, SKC-
Cy[aToB, MOTOBBIICJIICHHUH, a TaKXe Ul MOJIH-
(UKaIuy KUHETUKH BBHICBOOOXKICHUS JCUCTBY-
IOLIMX BEIECTB CHCTEM, KOHTAKTUPYIOLIUX CO
CIIM3UCTHIMH 000JI0YKaAMHU.

[Tpon3BoACTBO OAKTEPULIMAHBIX [IEPEBA30U-
HBIX CPECTB HOBOT'O ITOKOJICHHS B BUJE IJICHOK
MPEBPATUIIOCH B MHTEHCHBHO Pa3BUBAOLIYIOCS
0Tpacib XUMHUHU OJIUMEPOB MEUIIMHCKOTO Ha3-
HayeHus [5].

[IneHKn MeIWIUHCKOTO HA3HAYCHHsS 10
9KCIUTyaTallMOHHBIM CBOWCTBaM JOJIKHBI CO-
OTBETCTBOBATh  CJIEAYIOUIMM TpeOOBaHUSAM:
JIOJDKHBI pa3palaThIBaThCs U3 MaIOTOKCUYHBIX
MOJIMMEPOB, 00IaJAI0IUX MPOJIOHTUPYIOIIUM
s dexTom; o0agaTe XOPOIIUMHU H30IUPYIO-
IUMH, OAKTEPUITIHBIMI U aHTUMHKPOOHBIMU
JEUCTBUSAMH, JOCTATOYHOW BO3JyXO- U Mapo-
MIPOHUIIAEMOCTBIO M B TOXKE BpeMsl PE10TBpa-
IaTh UCTIAPEHUE )KUIKOCTH C paHbl WIIA 0XKOT'a
U CBSI3aHHYIO C 9THM I1JIa3MO- M TEIUIONOTEPIO;
OBITH MPO3PAYHBIMU, MO3BOJSIOIIUMHU KOHTPO-
JMPOBATh MPOLECC 3aKUBICHUS 0O€3 CHATUSA
MOKPBITUS; TUIOTHO MPUJIETaTh K MOBEPXHOCTHU
paHbl MM OXKOra, 4To OyJeT MpensTCTBOBAThH
CKOIUIEHHUIO KCCY/ATa; JETKO YIAIAThCS C IO-
BEPXHOCTH, 0€300JI€3HEHHO CMBIBAThCSl BOJIOM;
COZIep)KaTh B CTPYKType TUKCOTPOITHBIC areH-
Thl, IPEOXPAHSAIOIINE UX OT BBICBIXaHUS [6].

Ha ocHOBaHMM BBIIIEH3I0KEHHOTO Pa3padoT-
Ka TEXHOJIOTUH TTPOU3BOACTBA HOBBIX (hOPM OpH-
TMHAIBHBIX TIOJIMMEPHBIX OAKTePUIIUIHBIX HM-
IUIAHT-IJICHOK SIBJIIIOTCS aKTYaJIbHOM 3a7a4eh.

Lenpto maHHON paboOTHI sBISETCS paspa-
00TKa TEXHOJOTMM NPOM3BOACTBAa Onopaszia-
raeMbIX, OAKTEPULIUIHBIX UMIUIAHT-TJICHOK Ha
ocHOBe BblicokoounieHHon Na-KMLI, coxep-
KalMX HAHOYACTHUIBI cepedpa, AJs JeYeHHUs
Pa3IUYHBIX O0XKOTOB M ONpENEIeHUE UX COCTa-
Ba, (PU3UKO-XMMHUYECKHX M MEIUKO-OMOJIOTH-
YECKHUX CBOWCTB.

MarepuaJibl 1 METOAbI

Jns GpopMupoBaHHs IUIEHOK OBLIM BbIO-
panbl 2-4 % BOAHBIE PacTBOPBI OUYUILEHHBIX
obpaszioB Na-KMI] ¢ creneHbpio 3aMmemnieHus
(C3) — 0,65-0,85 u cTeneHprO MOIUMEPHU3AIUN
(CIT) — 200-600. [lns ynaneHusi U3 pacTBOPOB
Na-KMII reneBoii ppaxiuy ucnoiab30BaIn ja-
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00paTropHyI0 EHTPUPYTY C CKOPOCTHIO Bpallie-
Hust 6000 06/mMuH. B 0cBOOOXKICHHBIE OT rele-
Boil (pakiuu pactBopel Na-KML npu nepe-
MEIIMBAaHUH ObUTM J00aBIEHBI PacYeTHBIE KO-
nuyectsa 0,1-0,001 M BoaHble pacTBOpPHI COJIU
nutpara cepedpa (AgNO,), 0,1-0,3% mmuepu-
Ha B Ka4eCTBE IIaCTHU()UKATOPA U MPOJOIKAIN
[IEPEMEILIMBAHUE JI0 IOJIyYE€HUSI OJHOPOAHOIO
runporens Ag'-KMIT.

Jis mostydeHuss NUCIEpCUNM HaHOYaCTULL
cepebpa HCIOIB30BAIHN YIBTPA3BYKOBOE JIHC-
IIeprupoBaHue THJporens Ha Y3-aucnepra-
tope mapku Y3/IH-1, ¥V-4,2. VI3 ogHOpOoaHOTO
ruzporens Ag-KMII™ ouBanyu niueHky Ha no-
BEPXHOCTh 00€3KMPEHHOIN CTEKJISTHHOM Iiac-
TUHBl TpU NOMOIIM YycTpoicTBa. OTIUTHIN
CJIOM THIpOTreNs MOoABEeprajiu yibTpaduoiaeTo-
BOMY OOJy4eHUIo pryTHOW jammoit JIb-60 [7]
umu [IPILII-250 [8] B Teuenue 30 MUHYT U CyLIU-
nu pu temreparype 40-50 °C.

MexaHnuecKkue CBOWMCTBA IUIEHOK OIpe-
JEJIAIM B PEXHUME OJHOOCHOIO PaCTSKEHUS
Ha oOpa3uax B BHJE MOJIOC MWHUpUHONH 20 MM
n nauHoi 200 MM, Ha pa3pbIBHOW yCTaHOBKE
Zwick-1445 (I'epmanus).

OnTHyueckue CeKTphl NOIVIOLIEHHUS] CHUMA-
auck Ha npubope Specord M210 B auanazone
" BosH ot 200 1o 900 umMm.

Mopdoioruio  MOBEpPXHOCTHBIX CJIOEB Ha-
HOMETAJUIIOJIMMEPOB  U3YYald C  I[IOMOILBIO
aTOMHO-CWJIOBOro  Mukpockorna — ACM-5500
(Agilent-5500). Cpenauii pa3mMep 4acTul] MeTaj-
Ja Ha TIOBEPXHOCTU MOJMMEPHON MaTpullbl, KO-
s} durmeHT Bapuayu onpeaessIm myTeM oocue-
Ta COOTBETCTBYIOIIMX MUKpodoTorpaduii B mpo-
rpamme MathCad. bakrepuinyio akTHBHOCTb
00pa3ioB onpeessm no meroauke [9, 10].

PesyabTarsl 1 UX 00CyxK1eHUE

Ha mnepBoM »rame wuccienoBaHuii ObLTH
II0JIyY€HBl IVIEHKU U3 BOJHBIX pacTBOpoB Na-
KMII ¢ CII = 200-600, C3 = 0,65-0,85 u usy-
YeHbl UX (PU3MKO-MEXaHUYECKHE IOKa3aTelH.
[Inenku omnuBanu u3 2 % BOAHBIX PACTBOPOB
Na-KMII B crexnsiuable mnactunsbl. Ilpu yna-
JICHUU PACTBOPUTENSA-BOBI  (POPMUPOBAIACH
mienka Na-KMII.

OKCIIEpUMEHTAJIBHO YCTAHOBJIEHO 4YTO, C
yBesmmuenuem CII Na-KMIJ or 200 no 600
IIPOYHOCTh TOJYYEHHBIX IUIEHOK BO3pacTaeT
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¢ 540 no 780 xrc/cm?. Tlpu 3TOM mOKa3arelb
pPacTSDKEHUS NIPU Pa3pbIBE YBEJIUYUBAETCS OT
4,7 no 5,3 % [11].

W3BecTHO, UTO BKIIOYCHHE KapOOKCHIIBHBIX
Ipynn B MaKpOMOJIEKYJIbl IOJIMMEPA TOBBIIIAET
UX XPYNKOCTb. XpyIKOCTb IUIeHOK U3 Na-KMI]
TEM BBIIIIE, YEM HUXKE COZIEP)KAHUE UOHOB HaT-
pus B UX CTPYKType. YIOBJIETBOPHUTEJbHBIE
JKCIUTyaTallUOHHBIE IIOKA3aTenu IIEHOK Na-
KMI] pocturarorcss mpu 3HA4EHHUSIX HUX pas3-
peIBHOTO yanuHenus 7-9 % [12, 13].

Hanee 1 yBEJIMYEHUS] OTHOCHUTEIBHOIO
yIUIMHEHUs. Tpu paspbiBe IuieHOK Na-KMI[ B
UCXO/IHBIE PACTBOPHI OBLIN JO0OABICHBI pa3iny-
HbIE KOJIMUYECTBa MacTudukaropa. B kauectse
tactTuguKaropa ObUT BBIOpaH MIUIEPHH, KOTO-
PBIi pa3peleH K IPUMEHEHHUIO B MEAULIMHCKOU
IIPaKTHKE.

BbIsBI€HO, UTO IPU yBEIMUYEHUU KOHIICH-
Tpauuu 1iactudukaropa or 0,1 mo 0,3 % B
wieHkax u3 Na-KML npoucxonut noseliieHne
OTHOCUTEJIBHOTO YJUIMHEHHUS IIPU pa3pblBE He-
3aBucumo ot C3 u CII Na-KMI] [14].

BeoliienpoBeieHHbIE  UCCIIEIOBAHUS  SIBU-
JIUCh OCHOBOM I IIOJNy4EHMs IUIEHOK Na-
KMII, ncnonb3yeMbIX B Ka4eCTBE [1OJINMEPHON
TIOJIJIOKKH.

Janee ObUIM TPOBEECHBI UCCIEOBAHUS T10
IIOJIy4YEHHUI0 TOoJIUMeEpHBIX IieHok Na-KMII,
COZIeprKaIINX CTAaOMIN3UPOBAHHbBIE HAHOUACTH-
16l cepedpa, U U3yUYeHbI YCIOBHS UX (opMUpo-
BaHUS.

W3yueHnneM BIUSHHUS KOHIGHTpAalUU HC-
xonHoro BoxHoro pactsopa AgNO, Ha dopmy
U pa3Mep HaHOYacTUl] cepedpa B HMHTepBae
konnenrpaunii AgNO, 0,025 + 2,5 macc. % B
menkax Na-KMII ycranoBieHo, 4To ¢ pocToM
KOHLEHTPAIMM HaHOYacTHll cepedbpa mpu do-
TOXMMHUYECKOM BOCCTAHOBIIEHUH HOHOB cepeo-
pa B IUIEHKaX MPOUCXOAMUT YyBEIUYECHHUE OITH-
YECKOM INIOTHOCTH U MaKCUMyMa MOTJIOLICHHUS
npu A =430 HM.

Oxpacka rieHok nocie YO-o0mydyeHus us-
MEHSIETCSL OT OJEIHO-KENTON A0 KOPUYHEBOM.
Takue u3MeHeHHsI, BEpOATHO, CBSA3AaHBI C yBe-
JTUYCHUEM KOJMYeCTBA U Pa3MepoB o0Opa3yro-
IIUXCSl HAHOYACTHI] cepedpa.

Kak coobmaercs B [8], ¢popmy u pasmep
HAHOYACTHIl cepedpa B pa3IMYHBIX MOJIUMEp-
HBIX TUIEHKaX BO3MOXHO OIPEIEIUTh METOIOM
Y®-crieKTpoCcKoOnuu.

Y®-CceKTpOCKONIMYECKUE — UCCIECA0BAHUS
npoBenenbl Ha 1uieHkax Na-KMILI, cogepika-
mwmx 0,025-2,5 macc. % nutpara cepedpa,
noABepruyThiX (oroobmydyenuto. Ha puc. 1
npencrasieHbl YD-cnekTpsl mieHok Na-KMILI,
COZIEpIKaIIMX pa3IMYHbIC KOJMYECTBA HUTpATa
cepeOpa, MoMyuYeHHBIX (POTOOOTyUCHUEM B Te-
yeHue 30 MUHYT.

B uccnenyemom auana3one KOHIIEHTpaLUi
HMOHOB cepebpa Bpemst hotoobmyuenus 30 mMu-
HYT XapakTepu3yeT NpeAeibHYI0 KOHBEPCHUIO
HMOHOB cepebpa B HAHOUYACTHIIBI, YTO OBLIO
YCTaHOBJIEHO Hamu paHee [11].

OntavecKkad II0THOCTD

o T St

[

4 A5 456

JamHEA BOJHBI, HM

751

853 904

)\'ﬂm

47 she 700 =02

(1-0,025; 2-0,25; 3-2,5) macc.%. AgNO,; 4-nnenka uz ucxoonou Na-KMI].
Puc. 1. CnekTpsl norJiomeHus (pOTOXMMUYECKH BOCCTAHOBJICHHBIX 00Pa310B IVICHOK
Na-KMII, conep:kamux pasiauynbie kommyecrsa AgNO,
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Kak BUJHO U3 pUCYHKa, IPU COAEPIKaHUU B
mwienake Na-KMLI, 0,025 macc. % conu ceped-
pa (puc. 1, kpuBasg 1) B cnekTpe NOSBISETCA
MakCUMyM 1pH A = 270 HM, KOTOPBIN yKa3bIBa-
€T Ha (OPMUPOBAHUE KJIACTEPOB AUMEPH3ALUU
yacTull Ag 42*, a B renkax Na-KML, cogepxka-
mmx 0,25 macc. % comu cepebpa (puc. 1, kpu-
Basg 2), B CIIEKTpE IOSABISAETCS HOBasl I0JIOCA
MOTJIOUICHUSI ¢ MaKCUMyMOM Tipu A =430 HwM,
OTHECEHHBII K HaHOYACTHUIIAM cepedpa C pas-
Mepamu 5-25 um [14].

C yBenMueHHEM KOHIIEHTpPALMU COJIM Ce-
pebpa a0 2,5 macc. % B ruaporensx. moaBep-
THYTBIX (POTOXMMUYECKOMY BOCCTaHOBIJICHUIO C
nocieaymuM (GpopMupoBaHUEM M3 HUX ILIe-
HOK, HaONI0AaeTcsi yBEJIWYCHWE MHTEHCHBHO-
CTH TOJIOCHI MOTJIOIIEHHSI C MAKCUMYMOM IIPU A
=430 um (puc. 1, kpusas 3), 4To 0OBSACHIETCS
YBEJIUYEHUEM KOJIMYECTBA HAHOYACTHIL cepeo-
pa ¢ pa3MepaMu 5-25 HM C OAHOBPEMEHHBIM
MOSIBJICHHUEM CJ1a00BBIPAKEHHOTO MAaKCUMyMa B
ommkaeit MK-o6nactu (A = 850 am) YD-cniek-

a. chepuueckue
1-10 am

100 %

6. chepuueckue
5-25 um

%

Tpa, KOTOPBIN XapaKTepu3yeT HAHOYACTULIBI Ce-
pedpa HUCKIIIOUUTENHHO CTEPKHEBUIHON (op-
™Mbl [11].

IIpu 3TOM HCCIeayeMOM JHara3oHe KOH-
LEHTpaIMii HOHOB cepedpa BpeMsi GoTooliry-
yeHust 30 MUHYT XapakTepu3yeT NPEeAesIbHYI0
KOHBEPCHUI0O HMOHOB cepedpa B HAHOYACTHIIBI,
YTO OBUIO YCTAHOBJICHO HAMHU paHee pe3yibTa-
ThI KOTOPBIX MPE/AICTABIEHBI B cO00IIeHuH [ 14].

ATOMHO-CHJIOBas MUKPOCKOIIUS TOKa3aa,
YTO B 3aBHCUMOCTH OT KOHIICHTPALIUU HOHOB
cepebpa B 1uienkax Na-KMI[ ¢dopmupyrores
HAHOYACTHIIBI cepebpa pazIMYHOro pa3Mepa,
OT chepuvecKOii 10 CTEP>KHEBUAHOMN (HOPMBI.

Kak BuaHo u3 (puc. 2 a), npu KOHLEHTpa-
nun 0,025 mace. % AgNO, B cTpykrype Na-
KMIL] ¢ C3 = 0,85 u CII = 600 dhopmupytot-
cs1 knactepsl cepebpa Ag,”". Ilpu no6asnenun
0,25 macc. % AgNO, B ctpykrype Na-KMIT ¢
C3 =0,85 u CII = 600 (puc. 2 6) popmupyoT-
cs cepuyecKre HAHOYACTHUIIBI cepedpa ¢ paz-
MepoM 5-25 HM.
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Konyenmpayuu [Na-KML]] = 2 %, epema YD-oonyuenus 30 mun.
(a-0,025, 6-0,25, 6-2,5 macc. %. AgNO,).
Puc. 2. ACM cHUMKH ¥ pacnpeejieHrue YacTHIl 0 pa3Mepam s 00pa3noB IJICHOK
Na-KMII, copepxamux cTadMIH3HPOBAHHBIX HAHOYACTHI] cepedpa
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[Ipu yBelMYEHUM KOHIIGHTPALMH a30THO-
kucaoro cepebpa B crpykrype Na-KMI] ¢ C3
= 0,85 u CII = 600 mo 2,5 macc. % (puc. 2 B),
(bopMUPYIOTCSI HAHOYACTHUIIBI cepedpa CTepiK-
HEBUJHOM CTPYKTYphI ¢ pazmepoM 40-80 HM 1o
uinHe 1 10-15 5m o mmpune. Ha puc. 2 taxoke
MIPEACTABICHBI pacTIpeIeICHHs] YaCTHUI] HAaHOCE-
pebpa 1o pa3mepam i chepruuecKuX U CTepxK-
HEBUJHBIX UX (hopM B ruieHkax Na-KMLI.

bakrepuluHyl0 aKTUBHOCTH OOpa3LOB
mwieHok Na-KMII, conepkamux HOHBI U Ha-
HOYACTUIBl cepebpa, Hu3y4yalld Ha YCJIOBHO
MATOTeHHBIX TECT-KYNbTypax Staphylococcus
epidermidis v Candida albicans.

VYcranosieno, uto 1wieHkn Na-KMII, co-
JeprKaliue HaHOYACTUIIBI cepebpa ¢ pasmep-
HOCTBIO 5-25 HM, MOJIHOCTHIO MOJIABIISIIOT POCT
mramMmoB Staphylococcus epidermidis u qpox-
xeBbIX rpuboB Candida albicans n sBIAIOTCA
HanOoJee aKTUBHBIMHU.

O6pasusl wienok Na-KML, conepxamiue
CTEP)KHEBUIHBIE, OTHOCHTENBHO KpymHble (I,
= 40-80 umM, h2= 10-15 HM) HaHOYACTHUIIBI, Me-
Hee aKTHBHBI 110 OTHOLICHHUIO K HAHOYACTHIIAM
cepruyecKoil CTPYKTYphl € Pa3MEpPHOCTBIO
5-25 HM, 4TO TaKXKe 00BACHAECTCA HU3KUMH 3HAa-
YEHUSIMU UX TUIOLIAAN MOBEPXHOCTH [14].

IInenkn Na-KMLI, coxpepxaiiue Kiactepsl
Ag", OKa3aIuCh TAKKE MCHEE AKTMBHBIMH IIO
otHoleHuto K meHkam Na-KMLI, conepxatium
HAHOYACTHIIBI cepedpa ¢ pa3MEepHOCTBIO 5-25 HM.

Jlanuelid (akT MOXKeT ObIThb OOBSICHEH TeM,
yro oOIee coiepKaHhue HAHOYACTHUI] cepedpa
B JaHHBIX oOpasiax mieHok Na-KMII okazan-
Csl IOYTH HA MOPSJIOK MEHbIIIE, YeM B 00pa3Lax
IUICHOK, COJEpIKalllMX HAHOYACTHUIIBI cepedpa ¢
pa3zmepoM 5-25 HM. ITO MOXKET OBITh OOBSCHEHO
TEM, YTO NPU KOHLIEHTPALIUU HOHOB cepedpa B Tu-
nporessix Na-KMLI, ucnons3oBaHHbIX [Uist GOp-
mupoBanus 1ieHok 0,0025 macc. %, oM ITpakTH-
YECKH MOJHOCTBIO CBSA3aHbI C KAPOOKCHUIIAT aHUO-
Hamu Na-KMII, 1 u3-3a orpaHuyeHus: CKOpocTu
UX TOABMXXHOCTH (POpMUpPOBAHHE HAHOYACTHIL
cepebpa MpOTEKaeT ¢ MEHbIIEH CKOPOCThIO, BH-
JIMMO TOJIBKO B CTPYKTYp€ HaHOpeakTopa [8].

Takum 00pa3oM, yCTaHOBIEHO, YTO ak-
TUBHOCTH TUIeHOK Na-KMI] o oTHomeHuto
mrammam Staphylococcus epidermidis n npox-
xeBbIM Tpulkam Candida albicans onpenens-
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eTcst Kak (hopMOH U pa3MepoM HAHOYACTHIL Ce-
pebpa, Tak U UX OOIIUM COAEPKAHUEM B CTPYK-
Type mieHok Na-KMII.

Ha ocHOBaHMM pe3ysbTaTOB MCCIIEIO0BA-
HUIl BBIOpaHbI CIEIYIOUINE ONTHUMAJIbHBIE YC-
noBus (popMUpOBaHMS HaHOYACTHUI] cepedpa B
wienkax «Hanonepm». Bpemst Y®-06mydenus
30 munyT, conepxxanue Na-KMIL] B pactBope
0,008 Mo, a conepxanne AgNO, B pacTBope
0,00003 monp u mmuepun 0,3 %. B BbiOpan-
HBIX YCJIOBUSX (OpMUPYIOTCS cdepuueckue
HAHOYACTHIIBI cepedpa ¢ pazMepoM 5-25 HM.

Ha omneitHOM mnpoussBoxactse MHucruryTa
XUMUU U (PU3UKH TOJIUMEPOB AKaJeMUH HayK
Pecny6nuku Y30ekuctan HapaOoTaHbl 5 cepuit
CTEPWJIBHBIX HMIUIAHT-IUICHOK B KOJIMYECTBE
50 wtyk TomuuHo# 60-300 MKM, pa3MepoM 110
mupuHe 12 cm u juinee 16 cm.

Onucanue. 1]BeT TIIEHOK OT CBETIIO-XKENTO-
ro 10 CBETJIO-KOPUYHEBOIo, O6€3 3amaxa 1 BKY-
ca, paCTBOPUMBIN B BOZE, MOJTY4YEHBI U3 BOJO-
pacTBopuMoOil  BbIcokoouniieHHOH Na-KMII,
copeprkanmx 0,0012 % nanowactursl cepedpa.
IIPU OCaX/IEHUHM PACTBOPOB IUICHOK B alleTOH
U COHPT BBINAJAeT B OCaZoK B (opme cepoit
Mmaccel. pH 1 % BoIHBIX pacTBOPOB IJIEHOK — B
npeaenax 7,5 1o 8,5.

Ioonrunnocme. K pazneny «IlogmuHHOCTEY
NpeUIOKeHa KaueCTBEHHAs OLICHKa OIpezene-
Hus wieHok VK- n YO-cnekrpockonnyeckumMu
METO/IaMHU.

Konuuecmeennoe onpedenenue Hamouac-
muy cepebpa. K 0,1 T ananu3upyembIx IICHOK
«Hanonepm» mpubasmsror 50 mu Boasl (1),
2 M a30THOM KUCHOTHI (2), 2 M pacTBopa
KEJIe30aMMOHUEBBIX KBAacLOB (3) U TUTPYIOT
0,05 MonbB/1 PacTBOPOM POAAHUAA AMMOHMSL.
[Tpu 5TOM LIBET pacTBOPA U3MEHSETCA OT XKEITO-
3€JICHOTO JI0 KEJITO-PO30BOT0 OKPAIINBAHUSL.

Maccosyto pomto cepedpa (% C) B muieHke
OTIPEIETISIOT TI0 (hopMyIe:

C=T*V*100/V, *p,

rae T — TuTp pacTBOpa pofaHua aMMOHUS,
BbIpakaroluiica B r cepedpa B 1 mi1 pacTBopa
(r/mm); V — obwem pactBopa 0,05 Momb/i po-
JaHWJ]a AMMOHUS, TIOMIEIIEr0 Ha TUTPOBAHUE,
aHaJIM3HPYEMOTO pacTBopa, i, V, — 00beM
aHAJM3UPYEMOTO PacTBOpa, MJI; p — INIOTHOCTh
aHaJHM3HPYEMOTO pacTBOpa, I/cM>.
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Coneprxanue cepedpa (C,,) B IVIEHKE JOTIK-

HO HaXOJUTCS B MIpeeax:
C,,=0,0012 + 0,0004 %.

Xpanenue. B npoxyiafHOM, CyXOM U 3alllu-
IICHHOM OT CBETa MECTe, MPHU TeMIeparype oT
18 mo 28 °C.

Cpox 2oonocmu. CpoK TOTHOCTH TUICHOK
OTIPEEISTH YyCKOPEHHBIM METO/IOM XpaHEHUS,
IIpU KOTOPOM OTKJIOHEHUH OT HAyYHO-TEXHU-
YeCKOM NOKyMeHTaluuu He Habmomanoch. Ha
OCHOBaHUHU (HaKTHYECKUX MAHHBIX CPOK TOJ-
HOCTH Tpenapara peKoMeHayeTcs 2 roja.

Obnacmv npumenenus. Ilnenka «Hano-
nepm» 00mamaeT BBICOKOM OakTepUIIUIHON
AKTUBHOCTBIO TIPOTHB IIMPOKOTO Kpyra Oakte-
puii, BUpyCcOB, TpHOKOB U MpeIHA3HAYCHA JUIS
JeYeHUs] TPOPHUECKUX 3B, 0’KOTOB.

Puinox u xonyenyus mapkemunea. «Ha-
HOJZIEpM» SIBIISIETCSl aHAJIOTOM 3apyOe’KHOTO
OAKTEPUIIMTHOTO PAHEBOTO MOKPHITHS «DoIn-
JIepM» Ha ocHoBe anbrunara Harpus (I'epma-
Hus) u «KamOyTtex» Ha ocHoBe kasoreHa (Poc-
cusi).

Xapakmepucmuxa npouzeo0uMou npooyk-
yuu. TOTOBBIM MPOIYKTOM, TPOU3BOAUMBIM
M0 TEXHOJIIOTUYECKOMY PETIIAMEHTY, SIBIISICTCS
mwienka «HaHomepm», Ha OCHOBE HATPHEBON
COJTH KapOOKCUMETHIIIEILTION03bI U CTAOMITU3H-
POBaHHBIX HAHOYACTHI] cepedpa, obnanaromias
OAKTepUIIUAHBIMU U OaKTePHOCTATUICCKUMU
CBOMCTBaMHU, TpEIHA3HAYCHHAS IJIS JICUYCHUS
paH u oxoros. [Ipenapar «Hanonepm» nomxen
0TBEYaTh TPEOOBAHUSAM, TMPEACTABICHHBIM B
tabmure 1.

Taonuua 1

Pu3uKo-XMMHYECKHEe CBOMCTBA Ouopasaraemoii 0akrepuunaHoi mienku «Hanonepm»

IMoka3zaresib MeTtoabl Hopmbli
Buewmnuii Bua u user BusyanbsHo ITnenka Oe3 3amaxa. I[BeT OT CBETIIO-XKENTOTO JO CBETIO-
KOPUYIHEBOTO.

ITonnuuHOCTH UK-cnextp HK-criekTp BBICYLIEHHOT'O JI0 TOCTOSIHHOW MaccChl B Ta0JIeTKe
¢ xayeM Opomuiom B obactu ot 4000 10 400 e gomkeH
UMETh MmoIockl oriomieHus (3410 + 5), (2940 £ 5), (1600 +

10), (1410 = 10), (1310 = 10), (1060 £ 10), (580 + 10) cm".
Y®-cniextp V®-criekTp CHATOM MISHKH B KIOBETE C TOIMMUHOM cost 10 Mm

JIOJDKEH MMETh MakCUMYyMBbI niortotieHus mpu (270 £+ 10) Hw,
(433 £ 10) amM 1 MuHUMYMBI iortomienust pu (330 + 10) HM.

Cpemusist Macca u
OTKJIOHEHUS OT CPEIHEI
Macchbl

B3BemmBanune Ha Becax
¢ TouHoctrio 0,001 1.

Umcras Macca IJICHKH B yIakoBKe HowkHa ObITh (0,6 £ 1,1) T
OTKIIOHEHHE OT YCTaHOBJIEHHON CpeJHel MacChl HE TOJKHO
npeBbImars + 3,7 %.

pH, 1 % BogHOTO pacTBOpa

I'd X1, Bemm. 1, ¢. 113

Ot 7,5 mo 8,5.

omperneneHue cepedpa B
TUICHKE

ConepxaHue cyxoro I'd XI, Tom 2, IToreps Macchl He 1OMKHA MpeBBIIIaTh 98 %.

ocTraTKa c. 142

OmnpeneneHne TSHKETBIX I'® XI, Bem. 1. He ©Oonee 0,002 % B cyxoM mnpemapare MOCJi€ BbIYETa
METaJIOB c. 171 cofiepykaHusl  cepedpa.

KonuuectBenHnoe I'd XI, B 2, Conepxanne HaHogacTul cepedpa 0,0012 + 0,0004 T

ctp. 63, 115, 87

MukpoOuonorndeckas I'® X1, Beim. 2, ¢. 193 | AapoOHbie Oaktepuu He Gonee 103, uucio rpubos He Gonee

9HCTOTA n3MeHeHnne Ne 1 10%, e momyckaeTcsi Oakrepun cemeiictBa Escherichia coli.

‘YnakoBka. B nonumMepHbIe MIICHKH pa3MepoM IMIUPUHON 12 cM JuyiHHOM
16 cm.

MapkupoBKa. B coorBerctBun ¢ BOC.

TpancnoptupoBanue. B cootserctBun ¢ 'OCT 17768-90

XpaHeHue. B cyxoM, 3aIIMIIICHHOM OT CBETa MeCTe.

CpOK TOJTHOCTH.

2 rona.

Mamepuanvusie pecypcvl u MmexHON02US.

Masi B PecnyOmuke texnuueckas Na-KMI]

npouszeoocmea «Hanooepmy. Ilnenka «Ha-
HOAEPM» MPOU3BOAUTCS UCKIIOYUTEIHHO Ha
OCHOBE MECTHOTO CHIpbsi. B kauecTBe ChIpbs
HCTOJB3YIOTCS MPOMBIIUIEHHO TMPOU3BOIHU-
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IIOCJI€ OYHMCTKH U COJb a30THOKMCIIOTO Ce-
pebpa. OCHOBHBIE XapaKTEPHCTUKH CHIPbS
Y MCIOJIb3YEMBIX MaTepHUaiOB MPHUBEICHBI B
Tabaure 2.
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Tabnuua 2
XapakTepucTHKHU ChIPbS U UCIOJIb3YeMbIX MATEPHAJIOB IJIs1 MPOU3BOACTBA
O0akTepUIIUAHBIX M1eHOK «HaHogepm»

HaumeHoBaHHe CHIPbS M

Iloka3zaTenu, o0si3aTe/IbHBIE IJIsI

- pH;

HJI na npoaykr IIpumeuanne
MaTEPHAJIOB A pory NMPOBEPKH p
Na-kapOOKCHUMETHII- Ts 19515439- - BHCIITHUM BHJI; OCHOBHOE ChIpbe
[IeJUTI0103a (OYHUIIIeHHAs ) 06:2020 - CTETICHb 3aMEIIEHUS;

- MaccoBas J10Jis1 OCHOBHOT'O BCIICCTBA,

- paCTBOPUMOCTH B BOJIC.

A30THOKHCIIOE cepedpo I'OCT 1277-75

- COACPIKAaHNE OCHOBHOI'O BCUICCTBA.

OCHOBHOE CBIpbE

Imunepuna mapok T94 T'OCT 6824-96 |- mpo3padHOCTB; BcmomorarenpHbII
- 3amax. MaTepHa

Bopna muctwumuposannas | [OCT 6709-72 |- oOrast ®ecTKOCTb. BcnomorarenbHblit
Marepua

Ynaxoska. Ilnenku «Hanonepm» ynakoBbI-
BaIOT B CIICLIMAJIbHBIE TIOJTUMEPHBIC TIJICHKUA C
pasMmepamu: mupuHOM 12 cMm, nmuHOM 16 cM.
I'OCT 12302. Macca HeTTO mnpemnapara B yma-
KOBKe JTOJbKHA OBITh 0,6 T. YIakoBKa, MapKH-
pPOBKa, TPAHCTIOPTHUPOBKA U XPaHEHHUE TJICHKU
JIOJIKHO COOTBETCTBOBATH TPEOOBAHUSAM OTIBIT-
HO-TIPOMBIIIIJIEHHOTO pErjlaMeHTa Ha OakTepu-

UUIHYIO TIeHKY «Hanogepmy.

Ha ocHoBaHMM pe3yibTaTOB (PU3NKO-XHUMHU-
YECKUX M METUKO-OMOJIOTMUECKIX UCCIICI0BA-
HUM pa3paboTaHa NPUHLMIKAIbHAS TEXHOJO-
THYCCKas CXEMa IPOU3BOACTBA MMILIAHT-IIIIC-
HOK «HaHomepm», copepkamux CTaOMIu3upo-
BaHHbBIC HAHOYACTHIIBI cepeldpa, KoTopast pei-
CTaBJieHA Ha PUCYHKE 3.

BP-1 canurapnas o6padorka
HPOH3BOCTBA

&

BP-2 noaroroeka u
B3BCIINBANIE CHIPLSI

<+

TII 1.1 mpuroroBienne 2 %
pactBopa oynennoit Na-KMI{

TTI-1 nony4enne
pacteopa Na-KMI[

J

Y 1aneHue rejeBoit ppaxkiun
u3 2 % pacrBopa Na-KMI[

L ]

TII 1.2 mpuroToBieHne pacTBopa
a30THOKHCIIOTO cepeGpa

n

L
l -~ )

TII-2 nonyuenue
ruzporens KMI L’Ag+

4

TII-3 Y3-jucneprupoBanue
rugporensst KMITAg*

] HOTCPM MEXaHUYCCKUC ]

TIT4.1 Y®-o6myuenne cioit TII-4 Iosnyvenue mwieHKH TI1 4.2 Cyuika mienku
ruaporeins KMIT-Ag™ Ag’KMI| Ag KMI|
YMO-1 YnakoBka IJICHKH
Ag"KMI
YMO 1.1 ViakoBKa IUICHKH B
JIBYXCJIOIHBIC IIOJIMMEPHBIC AKCTHI Torepy MexaniriecKue
Ha cxiaj roroBoit
DOV KITHI

Puc. 3. [IpyHuMnuaJ bHasi TEXHOJOTHYECKAsl CXeMa MPOU3BOACTBA
unMiIaHT-mjIeHok «Hanoxepm»
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IIpu npousBoacTBe MMILTaHT-TUIEHOK «Hano-  crpykType Na-KML] nporekaer 1o XxumMuyeckou
nepm», (GOpMHpOBaHME HAHOYACTHIl cepedpa B  cXeMe, KoTopas MpeJcTaBlIeHa Ha pHUCYHKe 4.

CH,OCH,COONa CH,0CH,CO0 Ag*(Na')
0
H /h I/ ©
0 0, + nAgNO;—m= g o +1nNaNO;
OH H/n OH H/ 1
H OCH,COONa |, H OCH,COO Agr(Nah) |,
CH,0CH,CO0 Ag* (Na") CH,0CH,COONs" (H")
o
0
0 o, + nNaNO, » o o + nAg
OH 0/ u OH H/ | ‘
H OCH,COO0 Agt(Na")|, H OCH,COONa (H") |

Omnupuueckas popmyna [(C.H,0 )-OCH -COO Na*(H")Ag'],
Monexynapuasa macca - 46000-138000.
Puc. 4. Xumuyeckasi cxema Npou3BOACTBA 0AKTEPUIIUAHBIX HIIMJIAHT-TVIEHOK «Hanomepm»

Ha ocHoBaHum pe3ynbTaTtoB 1a00paTOPHBIX TepuUAHBIX eHoK Na-KMI, copeprkammx
UCCIIeIOBaHUH pa3paboTaHa TEXHOJIIOTHYECKass  CTaOMIM3UPOBAHHBIE HAHOYACTHIIBI cepelpa,

CcXeMa IMMponu3BOACTBA 6I/IOpa3J'IaTaeMLIX, Oak- KOTOpasd MpeAaACTaBJICHA HA PUC. 5.

H,0

1 — secosas ons owuwgennou Na-KMI]; 2 — mepnux 0ist OUCuiIupO8antoil 600bl;

3 — peakmop s npucomosnenusi pacmeopa Na-KMI]; 4 — nnesmogunempayuonnslii yzen 011 puibmpa-
yuu pacmeopa Na-KML]; 5 — nacoc, 6 — peakmop 075 noiyyeHusi nonumepro2o komniekca Ag*KMI]~;
7 — MEpHUK OJ1 pacmeopa a30MmHOKUCI020 cepebpa; 8 — MepHUK 011 pacmeopa a30MmHOKUCI020 cepebpa;
9 — ynempaszgykoeot oucnepzamop noaumeprozo komnaexca Ag*KMIL]; 10 — nacoc; 11 — cucmema ons
Gopmuposanust u 0bayuenus nonumepro2o komniexca Ag*KMII; 12 — peeynsimop moawunvl cios 2uo-
poeens Ag*KMI[ ; 13 — 6apaban onst omaueku nienxku Ag"KMI[; 14 — ynompaghuonemosas namna ot
80CCMAHOGNEHUSI UOHA cepebpa 00 Hanowacmuy, 15 — peaynupyemviii Hooic; 16 — npuemnulil 6apaban 015
baxmepuyuonou nienku « Hanooepmy.

Puc. 5. Texnonoruueckasi cxema nNpou3BoACTBAa OMopa3jiaraeMblx, 0aKTepULIHIHbIX IIJICHOK
«HaHomgepm» ¢ HAaHOYaCTHIIAMH cepedpa

WNM-®AH BA UHHOBALIMOH PUBOXITAHULL
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B cootBercTBUM ¢ pa3paboTaHHON TEXHO-
JIOrHel MPOU3BOJICTBA OAKTEPULIUAHBIX IJICHOK
pacueTHoe KoinuecTBO ouuieHHoN Na-KMI]
B3BelIMBaeTcs Ha no3uuuu (1), KoTopoe 3ar-
pyXxatoT B peakrop (3), Kyga npHu IepeMelIn-
BaHUU JOOABISAIOT U3 MEpHHUKA (2) pacyeTHOe
KOJIMYECTBO AUCTUIUIMPOBAHHOMN BOBI.

[Ipouecc mnepememmBaHus MNPOAOJIKAOT
npu temneparype 25-45 °C no momHoro pac-
tBopeHuss Na-KMII. Ilomyuennsiii pacTBop
Na-KMII nepeBomsT B MHEBMOQHIBTPAILIMOH-
HbIH y3el (4), e noJ 1aBJIeHUeM TPOU3BOIUT-
sl yAaJIeHue Makpo- U MUKpOTIeJeil U3 pacTBO-
pa Na-KML. Or¢unsrpoBanHslii pactBop Na-
KMII mpu momonm Hacoca (5) mepekaunBaroT
B peakTop 6, Kyzna u3 MepHuKa (7) moiaroT pac-
YETHOE KOJIMYECTBO BOJHOTO PACTBOPA a30THO-
KHCJIOro cepedpa U IIUIepuH u3 MepHHKa (8),
3aTeM MepEMEILINBAHUE MTPOAOIIKAOT 10 TOIY-
YEHUsI OHOPOAHOU MACCBI.

Hanee nomydyenusiii rugporens Ag'KMII
[IOJAI0T Ha YCTAHOBKY YJBTPa3ByKOBOI'O JMC-
NIEPrupoBaHus  IMOJMMEPHOIO  KOMILIEKCa
Ag'KMIT (9). IlonydyeHHblil aucneprupoBaH-
HbIi komIuiekc Ag' KM npu nomoiu Hacoca
(10) monator B cuctemy (11) ans dbopmupona-
HUS U YD-00mydeHus: OaKTEpULUIHONH HUM-
IUTAaHT-TJICHKH. J[aHHas cucTeMa cHaOKeHa Me-
XaHU3MOM-PETYJIATOPOM TOJIILMHBI THIPOTes
(12), 6apabaHHBIM (JIGHTOYHBIM) MEXaHHU3MOM
JUIE HaHECEHUs! THaporeis U (HopMUpOBaHUS
wieHku (13), ynpTpaduoneToBbIMU JIaMIIaAMU
JAPHI-250 wnu [IB-60 u perynupyeMbpIMH HO-
YKaMU JUTSl OTIIMBKY MMILIAHT-TUICHOK (15).

I'mpporens Ag'KMII HaHocuTCs Ha MOJIM-
poBaHHYIO TOBepXHOCTh Oapabana (13) pos-
HBIM CJIOEM, TOJIIIMHA KOTOPOTO PErylIupyercs
IIPU MIOMOIIIY peryisiTopa Toiamuusl (12), nanee
CJIIOM TUApOreNs eule pa3 peryaupyercs Npu
MOMOILK peryaupyeMoro Hoxa (15) u nonsep-
raercss Y®-001y4eHUIO MPH TOMOLIH JIaMIIbI
JAPILI-250 wnu b-60. CkopocTh BpamieHus
6apabana (13) mopOupaercst Tak, 4yTOOBI IpHU
OZIHOM ero obopote (GopMupyromascs mieHka
ycIreBaJjla BBICOXHYTh 3a CUET II0Jjadyl TOKa ro-
psidero Bo3ayxa, oJaBaeMoro B cuctemy ¢op-
MUpPOBaHUS ITUIEHKH, U ObUIO 0OecredeHo BOC-
CTaHOBJICHHUE HOHOB cepebpa /10 HaHOYACTHIL
cepebpa 3a1aHHOM pazMepHOCTH U popMmbl. [la-
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nee chopMupoBaHHas Ouopaznaraemas, OaKTe-
pULMIHAS MMIUIAHT-TUICHKA HaMaTbIBACTCS B
PYJIOH B IIpUEMHBIN MexaHu3M (16).

W3 monydeHHON OaKTepUIMIHONW IICHKU
IpU TOMOIIM BBIPYOHOTO Tpecca MOIy4aroT
IUIEHKY C HEOOXOIMMBIMU pa3MepaMu, KOTOpbIe
YIIaKOBBIBAIOT B JBYXCIIOMHBIE IOJMMEpPHBIE
MAKeThl, KOTOpPbIE MOBEPraloT TEPMOCBapUBa-
HUIO U CTePUIN3aLUK pu nomoum YP-o0iy-
yeHus B TeueHue 30 MUHYT.

B roroBoM wu3nenuu ONpenenslT ee Ka-
YECTBEHHBIE I10KA3aTeNIN: pa3Mep U TOJLIUHY
IUIEHKH, €€ MPOYHOCTh U pa3pbIBHOE YIUIMHE-
HUe, colepkaHue, pasmep U (GopMmy HaHouac-
THUI] cepedpa, moKa3areiab OAaKTEPUIIMTHOCTH U
CTEPHJIBHOCTh UMILIAHT-IUICHKH.

HUmerowuecs ycnosus, Heodxooumvle OJisl
npouzgoocmea nieHok «Hanooepmy. B WH-
CTUTYTE XUMHUH U (PU3HUKU MOJUMEPOB AKaje-
Mun Hayk PecmyOnuku VY30ekucraH cosgaHa
NWIOTHAsI YCTAHOBKA JJISl TIOJIYYEHUS IJICHOK
«Hanozepm» ¢ MOIIHOCTBIO, 0OecIIeunBatoIIeh
NpOBE/ICHUE KIMHUYECKUX UCIBITAHUHN U Tpo-
M3BOJICTBO ONBITHBIX MAPTUNA MUMIUIAHT-TIJICHOK
«Hanonepm».

Taxxke Ha Ga3e TexHOJIOrHMUECKoW Jabopa-
TOPUM UMEIOTCS IJIOUIA/IU, YaCTh MOYJIBHOTO
TEXHOJOTMYECKOTO O0OpY/IOBaHUs, IHEPrope-
CYpChl AJI1 OCBOEHHS OIBITHO-IIPOMBILUIEH-
HOTO TPOM3BOACTBA MMILIAHT-TUIEHOK «Hano-
JIEPM».

B nacrosiiee Bpemst 6akTepuiuanele, O1o-
pasnaraeMble paHeBbIE MOKPBITUS B pecmyOiu-
ke He mnpousBoiaTcs. [loTpeOHOCTh MOKpHI-
BAeTCs 3a CYeT MMIIOpTa. PaHeBble MOKPHITUS
«®Donurepm» Ha OCHOBE aJlbI'MHATA HATPHSI 10-
ayyaroT u3 I'epmannu no nene 22 000 cymoB 3a
YIaKOBKY M TOpHCThIE MOKPBITHS «KoMOyTeK»
u3 kajoreHa 1o uexe 25 000 cymMoB 3a ymakoB-
KY.

PacueTHas CTOMMOCTH OJHOM YIAKOBKHU
pa3pabOTaHHBIX HAMU PAHEBBIX OAKTEPHLIUI-
HBIX, OMoOpasnaraembix IuleHOK «Hanomepm»
cocrasisieT 14 000 cyMOB 3a ynakoBKy.

OnuH Tonbko PecrnyOnukaHCKuil Hay4HBIH
LIEHTP OKCTPEHHOM MEIUUMUHCKOW IOMOLIU
MunucrepcTBa 31paBooxpanenus PecryOnuku
V36ekucran B roa ucnoin3yet A0 10 000 yna-
KOBOK PaHEBBIX MOKPHITHIA. PacueTHas motpeo-
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HOCTb CTPaHbl B PAHEBBIX MOKPBITUAX COCTAB-
nset 150-200 toic. ynakoBok. i cpaBHEHU,
B CIJA exeronHo ucnomns3ytores 2,0-2,5 MiH
YIaKOBOK PAHEBBIX MOKPBITHH.

DKOHOMUYECKHUH 3((PEKT OT MPOU3BOICTBA
PaHEBBIX MOKPBITUH C YYETOM TOJIBKO PA3HULIBI
B IICHE UMIIOPTHOW U pa3pab0TaHHOM IJICHOK B
rOJl COCTaBJISIET:

3 =(Cu-Cp)N,
e O — skoHoMu4eckuii adpdexr cym./rox; C, —
LIEHa YNAKOBKM MMIIOPTHOTO TMOKPBITHS, CYM.;
C, — LeHa yNaKoBKH pa3pa0OTaHHOTO IMOKPEI-
THS, CyM.; N — KOJINYECTBO yIaKOBOK, POU3BO-
JUMBIX B TOJ, LIT.
3 =(22 000 - 14 000) x 150 000 = 1,2 mpa
CyM.
D= (25000 — 14 000) x 150 000 = 1,6 mupx
CyM.

[Tocne 3aBepiieHUs] KIMHUYECKUX UCIIBITA-
HUI [pU OpraHU3aly NPOM3BOACTBA IICHOK
«Hanozepm» B IpPOMBIIIJICHHBIX MacIITadax
TOJIOBOM pAacUYETHBIA SKOHOMUYECKHUH 3PdexT
3a CYET TOJIBKO MMIOPTO3aMEIIECHHUSI COCTABUT
1,2-1,6 mapa cyMoB.

BriBoaBI

1. BnepBble Mmoka3zaHa BO3MOXHOCTh TIO-
JdydeHus: oOpa3loB OHOpas3IaraeMbiX IUJICHOK
Na-KMII, oOnagaomux OaKTepULUIHBIMH
CBOWCTBaMHM, MOCPEACTBOM (HOPMHUPOBAHUS B
UX CTPYKType HaHOYACTHI] cepeOpa moj BO3-
JIeicTBUEM YIBTPa(pHOIETOBOTO OOIydYeHUS.

2. DKCIIEpUMEHTAJIBHO YCTaHOBIIEHO, UTO B
3aBHCUMOCTU OT KOHLEHTPAIMH IMOJUMEpPHOU
MIOJVIO’KKHU, HOHOB cepedpa u ycnosuii YD-00-
aydenus B ctpykrype Na-KML dopmupyrores

%

CTaOMITM3UPOBAHHBIE HAHOYACTHUIBI cepedpa
oT cepuueckor 10 CTEP>KHEBUAHON (HOpMbI
C Ppa3IMYHBIMU BEJIMYMHAMU HUX Pa3MEpoB.
Haiinens! onTuMasnbHble yciaoBus GpopMupoBa-
HUS KaK C(EepUYEeCKUX, TaK U CTEPKHEBUIHBIX
CTPYKTYp HaHOYACTHII cepedpa ¢ 3aJJaHHOM Be-
JMYUHOHN UX Pa3MEpOB B 3aBUCUMOCTH OT Tapa-
METPOB pEaKIUH.

3. Pa3paborana npUHUMIHAIBHAS TEXHO-
JIOTMYECKasi CXeMa M TEXHOJIOTHS IPOU3BOJ-
CcTBa OMoOpasnaraeMbIX OaKTEPUIUIHBIX ILIC-
HOK Na-KMII, copepxaiinx HaHOYaCTHULIBI Ce-
pebpa, ¢ 3alaHHBIMH pa3Mepamu, 00J1a1a01e
OaKTepULUIHBIME M OaKTEpPUOCTATUYECKUMU
CBOWCTBaMH, IpeIHA3HAYCHHbIC AT JICUCHUS
0XKOTOB U TPO(PHUUECKUX SI3B.

4. PacueTHblil s5KOHOMUYECKHH >(PdekT oT
BHEIPEHUS pPa3pabdOTaHHbIX OAKTEPHULIMIHBIX
UMIUIAHT-TUIeHOK  «HaHonmepm»  cocrasisier
1,6 Mapz cym./Tox.

Paboma evinonnena npu Qunancosoi
noooepycke Munucmepcmea UHHOBAYUOH-
Ho2o pazeumusn PY3 no I'HTII npozpamme
A-DA-2019-34 «Pazpadbomka H06020 noKoje-
HUA HAHONOUMEPOEG 015 J1eUeH U PAITUUHBIX
61008 0dc0206» nHa 2019-2022 22. u npozpam-
Mbl pynoamenmanvuwvix pabom Uncmumyma
Xumuu u puzuku nonumepos Akademuu Hayx
Pecnyonuxu Yzoexucman na 2020-2024 200wt
“@ynoamenmanvhovle acneKmul CO30AHUS HA-
HOCMPYKMYPHBIX NOTUMEPHBIX opm neKap-
CH16EHHBIX CPEOCME U U30eNUTl MEOUYUHCKO20
HazHaueHusa — Oyoyujee HAHOUACMUY, 6 0P2a-
Huzme”.

REFERENCES

1. Zhubanov B.A., Batirbekov E.O., Iskakov R.M. Polimernye materialy s lechebnym
dejstviem [Polymeric materials with therapeutic effect]. Almaty, Complex, Publ., 2000, 220 p.

2. Morones J.R., Elechiguerra J.L., Camacho A., Holt K. Kouri J.B., Ramirez J.T., Yacaman
M.J. The bactericidal effect of silver nanoparticles. Nanotechnology, 2005, vol. 16, pp. 2346-2353.

3. Sherbakov A.B. Preparaty serebra vchera, segodnja, zavtra [Silver preparations yesterday,
today, tomorrow]. Pharmaceutical journal, 2006, no. 5, pp. 45-57.

4. Soni I., Salopek-Bondi B. Silver nanoparticles as antimicrobial agent: a case study on E.
coli as a model for Gram-negative bacteria. J. Colloid Interface Sci, 2004, no. 27, pp. 70-82.

70 ISSN 2181-9637

WNM-®AH BA UHHOBALIMOH PUBOXITAHULL
HAYKA U "(HHOBALIMOHHOE PA3BUTUE
SCIENCE AND INNOVATIVE DEVELOPMENT

4/2021



KUME ®AHNAPU
7= XUMUYECKUE HAYKHU
J CHEMICAL SCIENCES

5. Livshits V.S. Polimernye pokrytija na rany i ozhogi (obzor) [Polymer coatings for wounds
and burns (review)]. Chem-farm. Magazine, 1988, vol. 22, no. 7, pp. 790-798.

6. Shapovalov S.G. Sovremennye ranevye pokrytija v kombustiologii [Modern wound
dressings in combustiology]. PHARMindeks-Praktik, 2005, vol. 8, pp. 38-46.

7. Sergeev B.M., Kirjuhin M.V., Prusov A.N., Sergeev V.G. Poluchenie nanochastits serebra
v vodnyh rastvorah poliakrilovoj kisloty [Preparation of silver nanoparticles in aqueous solutions
of polyacrylic acid]. Moscow, 1999, vol. 40, no. 2, pp. 129-133.

8. Kirjuhin M. V., Sergeev B.M., Prusov A.N., Sergeev V.G. Photochemical reduction of silver
cations in a polyelectrite matrix. High-molecular compounds, Series B. Russia, 2000, vol. 42, no.
6, pp. 1069-1073.

9. Junusov H.E., Atahanov A.A., Sarimsakov A.A., Rashidova S.Sh., Lobanova K.V,
Tashpulatov Zh.Zh. Nanochastitsi serebra, formirovannye na polimernyh matritsah i1 ih
bakteritsidnye svoystva [Silver nanoparticles, formation on polymer matrices and their bactericidal
properties]. Pharmaceutical journal, Tashkent, 2010, no. 1, pp. 55-59.

10. Mirzoeva A.E. Metody obshej bakteriologii [Methods of general bacteriology]. Moscow,
2002, 62 p.

11. Junusov H.E., Rashidova S.Sh., Sarimsakov A.A. Struktura i svoystva biorazlagayemyh
plenok karboksimetiltselljulozy, soderzhashhih nanochastitsy serebra [Structure and properties
of biodegradable carboxymethylcellulose films containing silver nanoparticles]. High-molecular
compounds. Series A. Moscow, 2014, vol. 56, no. 3, pp. 1-6.

12. Itogi nauki i tehniki [Results of science and technology]. Chemistry and technology of
macromolecular compounds, Moscow, 1973, vol. 4, pp. 203-205.

13. Semchikov Ju.D. Visokomolekularnie soyedineniya [High molecular weight compounds].
Moscow, 2003, pp. 156-160.

14. Junusov Kh.E., Sarymsakov A.A., Rashidova S.Sh. Metal-polymeric hydrogels based
on carboxymethylcellulose and silver nanoparticles: obtaining and properties. Nano science and
nanotechnology. Indian journal (NSNTALJ). India, 2014, vol. 8, issue 5, pp. 161-168.

UNM-®AH BA UHHOBALIMOH PUBOXITAHULL
42021 HAYKA K U(HHOBALMOHHOE PA3BUTUE ISSN 2181-9637 4
SCIENCE AND INNOVATIVE DEVELOPMENT




DPUSNKA-MATEMATUKA ®AHITAPU
DPUINKO-MATEMATUYECKUE HAYKHU
PHYSICAL AND MATHEMATICAL SCIENCES

NCCIIEAOBAHUE MOP®OJIOT'UH ITOBEPXHOCTHU U
CTPYKTYPHBIX CBOMCTB MUKPOIIOPOIIIKOB
JANOKCHUIA TUTAHA

oy

UDC: 535.361

Paxmarysuiaes Uinéc Ap3umyponoBuy,
JOKTOp (PU3NKO-MAaTEMATUIECKUX HAYK,
BEJlyIIMI HAYYHBIN COTPYIHUK;

e-mail: ilyoss@rambler.ru;

ORCID: 0000-0002-2348-7099;

TypcynkyaoB Oiioex MyiiinHnoBuy,
KaHAuIaT pU3MKO-MaTeMaTHYECKUX HaYK,
CTapIlIMi HAYYHBIM COTPY/IHUK;

e-mail: oybtm09@gmail.com;

ORCID: 0000-0003-0034-6645;

Haszapos Xamaam TypcyHKyJi0BHY,
KaHAuAaT PU3MKO-MaTeMaTHIECKUX HayK,
3aBeNyIONIHiA TabopaTopuei;

e-mail: nazarovl111@mail.ru

LlenTp nepeaoBbIX TEXHOIOTHIA
pu MUHUCTEPCTBE HMHHOBAIIMOHHOTO pa3BuTus Pecrybnuku Y30eknucran

JaBponoB MabMyp:k0H XamMpoeBHY,
ACCHUCTEHT,
e-mail: mamurjon-88-88@mail.ru;

Kypo6onoB Adaynina Ken:xxaeBuu,

noktop ¢unocodpun (PhD) o puzmko-mareMaTunaeckiuM HayKam,
3aBeyIoUiA Kadeapoii;

e-mail: abdullal01926@mail.ru

KapmmnHckuit rocy1apCTBEHHBIN YHUBEPCUTET

Tykgaryanun Ockap ®aputoBuy,

nokrop ¢unocopun (PhD) o TexHHUECKUM HayKam,
CTapIIMi HAyYHBIA COTPYIHUK
OU3UKO-TEXHUUECKOTO HHCTUTYTA

Axanemnn Hayk PecnyOnuku Y30ekucraH;

e-mail: oskar.tukfatullin@gmail.com;

ORCID: 0000-0001-6197-7884

Paxmaryiiaes Myoun PaxmanoBuy,
KaHAuIaT (pU3MKO-MaTeMaTHYECKUX HAYK,
CTapIlIMi HAYYHBIM COTPY/IHUK;

WNM-®AH BA UHHOBALIMOH PUBOXITAHULL
72 ISSN 2181-9637 HAYKA U "(HHOBALIMOHHOE PA3BUTUE 42021
SCIENCE AND INNOVATIVE DEVELOPMENT



OU3UKA-MATEMATUKA ®AHJTAPU
®U3NKO-MATEMATUYECKUE HAYKHN
PHYSICAL AND MATHEMATICAL SCIENCES

1%

WHCTUTYT MOHHO-TUIa3MEHHBIX U J1a3epHBIX TEXHOJIOTUI
Axkanemun Hayk PecniyOnnku Y30ekucraH;
e-mail: mubinmr@mail.ru

Annomauyusn. Memooamu ckaHupyiowjel 21eKmpoHHOU Mukpockonuu u Pamanoseckot
CNEeKMPOCKONUU ~ UCCAe008AHbL  MOPQDONO2UsL  NOBEPXHOCU U  CIPYKMYPHble — C8OUCMBA
MUKPONOPOUWIKO8 Ouokcuoa mumana. Bo3Oyscoenue cnekmpos KOMOUHAYUOHHO20 PACCesHUs
0CYuecmeaioch 3eleHoll uHuell aasepa Ha napax meou (4 = 510,6 um), pabomarowem
8  UMNYIbCHO-nepuooudeckom  pedxcume. Hccnedoganucy — nopowku, — cocmosuyue — u3
NJIOMHOYNAKOBAHHBIX Yacmuy cghepuyeckoti popmul pasmepamu 29-63 mxm. Pecucmpupyemvie
CneKmpvl KOMOUHAYUOHHO2O PACCEAHUS NOPOUIKO8 OUOKCUOA MUMAHA XAPAKMepUu3o8aiuch
AHOMANbHO OONBUIOU UHMEHCUBHOCMbIO, YO CEA3bIBANOCH C NIEeHeHUueM 6030)iHcoarueco
usnyuenus 8 MuHupe3oHamopax Kiosemax. OOHapydceHo, 4mo 6 MUKPONOPOUIKAX OUOKCUOA
Mmumana 8 MUHUPE3OHAMOPHBIX Klogemax (GhomonHvlx n08ywiKkax) Habawoaemcs 3¢hgexm
«KOMOUHAYUOHHOU ONANleCyeHyuu», npugoosueli K peskomy (Ha 5-6 nopsokos) 803pacmanuio
UHMEHCUBHOCMU CHEeKMPO8 KOMOUHAYUOHHO20 pACCeanUs 6 NOopouike. YCmaHnoeieHo, umo
UHMEHCUBHOCMb PAMAHOBCKOU UHUY ONMUYECKUX (hoHOHO8 npu mode E , (144 cy™) bonee uem 6
1000 pas npesviuiaem uHMeHCUBHOCb CNEKMPO8 KOMOUHAYUOHHO20 PACCESHUS MUKPONOPOUKO8
TiO,, 3apecucmpupo6annblx npu OObIYHBIX YCIOBUAX (6 YUTUHOPUUECKOU Klogeme C OObuUM
ouamempom). Bvicokas s¢hghexkmusnocms npeobpazosanusn 8036yxicoaroueco usLyyeHus 8 CUSHAL
cnekmpa KOMOUHAYUOHHO20 pAcCCesHUs O00bACHAeMCs OONbUUM 3HAYEHUEeM HOIHO20 NYMmU,
KOmopblil (homoH 6030)ydicoarouie2o usiyyeHus npoxooum 6 OUCHEPCHOL cpede, HAX00Aueucs
8 omonnol nogywke. Pazpabomannviii OpuUSUHANbHLIL MemoO YCUleHus Clabblx CUSHAN08
CNEeKmMpo8 KOMOUHAYUOHHO20 PACCEAHUS HA OCHOBE MUHUPE3OHAMOPOS ((hOMOHHBIX J108YULEK)
OMKpbI8aem OobULLe NePCNEeKMUBLL 01 PeUCMPAYUU CAOBIX CUSHATIO8 BMOPUUHO20 U3TYYEHUS
NOPOUIKO8 HEOP2AHUYECKUX U OP2AHUYECKUX eUjeCm8, d MAaKice 05 CO30aHUSA MAL02adapumHbix
JIA3ePHbIX  AHATU3AMOPOE XUMUYECKUX COCOUHEHUl, HeoOX0OUMbIX Ol peuleHUs MHO2UX
NPUKTAOHBIX 3A0aH.

Knwuegvie cnosa: ouokcud mumana, NOPOULOK, JA3ep, CKAHUPYIOWAs DJeKMPOHHAA
MUKPOCKONUSL, KOMOUHAYUOHHOE PACCessHUe C8ema, d1eMeHMHbIU AHAU3.
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Hon-nna3Ma Ba nazep TEXHOJIOTUIIAPU UHCTUTYTH

Annomayun. Maxonaoa ckanepiu 21eKmpoH Mukpockonus ea Pamawn cnexmpockonuscu
yeyniapu ounan muman OUOKCUOU MUKPO VIUAMAU KYKYHIAPUHUHE Cupm Mopghonocusacu 6a
CMPYKMYpa Xycycusimaapy maokux, KUuH2an. Epyenukuune KoM6uHayuon couunuus cnekmpiapu
UMAYILC-0A8PUILIU PedcUMOd UWLAtiOuean muc oyenapudazu nazeprune swiun Hypu (A = 510,6
HM) opKanu yuzomunean. TaoOKuk KuiuHean KyKyHIap cghepux waxunapoau maviym yadamiu (29-
63 MKM) 3UY KAOOKIAH2AH 3appadanap Kypunumiuea ea oynean. Kaiio kununean muman ouoxcuou
KVKVHAApUOQ €EpyenuKHuHe KOMOUHAYUOH COYUNUWL CNeKmprapu Yma Kammda UHMeHCUBIUKKA
9ea 0yIub, MUHUPE3OHAMOPU KI08emanapod yucomyeuu HypHuHe Kamanuuwiu ouran beeocuma
boenuxoup. Munupezonamopiu krogemanap ((homouau my30Kiap) uduea Heoraumupuieai MUKpo
VAYAMAU MUMAH OUOKCUONAPU KYKVHIAPUOA EPYENUKHUHE KOMOUHAYUOH COYUTUUL CHEeKMPAapU
UHMEHCUBTUKIAPUHUHE KeCKUH (5-6 mapmubeaya) owud Kemuwiy — KYKYHAAPOA “KOMOUHAYUOH
onanecyenyus”’ s¢ghgpexmu xysamunean. Egl (144 cm—1) moooada onmux pononrapHuHe paman
JUHUACU UHMEHCUBIUSU 00amoacu wapoumiap (kamma ouamempiu YuluHOpUK Kiogemanap)-
oa muxpo yruamnu TiO, Kykywaiapuoa Kysamuiaouearn €pyiukHuHe KOMOUHAYUOH COUUTULL
cnexmpnapu unmencusiuxkiapuea Hucoaman 1000 b6apobap xyunu OyauwU KAUO 2MULSAH.
Viizomyeuu nypranuwHune épyeaux KOMOUHAYUOH COYUUUL CUSHATUSA YA CAMAPATU AUAAHULUU
cababu pomomuau my30K0a HCOUNAUaAH OUCNEPCIU MYXUMOQA YUOMY84U HYP POMOHUHUHE KAMmMA
myaux uya oocub ymuwu Ounan OOIUKIUSU OPKAIU MyulyHmupuiean. Munupesonamopiap
(homonnu mysoxnap) acocuoa EpyenuKHUHZ KOMOUHAYUOH COHYUNUUWL CHEeKMpLapu Cycm
CUCHANIAPUHU KYUAUMUPUWL VUVH UWLIA0 YUKUL2AH YUOY OPUSUHATL YCYIL MYXUM HOOP2AHUK 84
OP2aHUK MOOOANAp KYKYHAApUOa2u UKKULAMYY HYPIAHUWHUHE CYCI CUSHATLIAPUHU KAUO MUl
Xamoa Kyn amanuii Macanianap e4uuioda, KUmMEesul OupuKmaiapHy maxaui Smuwoa 3apyp oyiean
KUYUK VIYAMAU JA3eplu AHATUZAMOPIAAPHU ApaAmuwL Y4yH VIKAH UCMUKOOLIU UMKOHUSMIAD
apamaou.

Kanum cyznap: muman Ouokcuou, KyKyH, Ja3zep, CKAHepAu 21eKMPOH MUKPOCKONUS,
EPYRNUKHUNHE KOMOUHAYUOH COYUTUWIU, DTeMEHm MAaXIUL.
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Abstract. The surface morphology and structural properties of titanium dioxide micro-powders
have been investigated by scanning electron microscopy and Raman spectroscopy. The Raman
scattering was excited by the green line of a copper vapor laser (A = 510.6 nm) which operates in
a repetitively pulsed mode. Powders, consisting of close-packed particles in the form of spherical
particles of specified sizes (29-63 um), were investigated. The recorded Raman spectra of titanium
dioxide powders were characterized by an anomalously high intensity, which was associated
withtrapping of exciting radiation in the mini-resonators of the cells. It was found that in titanium
dioxide micro-powders in mini-resonator cells ( photon traps), the effect of “combination
opalescence” is observed, leading to a sharp (by 5—6 orders of magnitude) increase in the Raman
scattering intensity within the powder. It was revealed that the intensity of the Raman line of
optical phonons at the Egl mode (144 cm-1) is more than 1000 times higher than the one of the
Raman spectra of TiO2 micro-powders recorded under normal conditions (in a cylindrical cell
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with a large diameter). The high conversion efficiency of the exciting radiation into the Raman
signal is explained by the large value of the total path that the exciting radiation photon travels
in the dispersed medium in the photon trap. The developed original method for amplifying weak
Raman signals based on mini-resonators ( photon traps) opens up great prospects for recording
weak signals of secondary radiation of powders of important inorganic and organic substances,
as well as for creating small-sized laser analyzers of chemical compounds necessary for solving

many applied problems.

Keywords: titanium dioxide, powder, laser, scanning electron microscopy, Raman scattering,

elemental analysis.

Beenenne

B Hacrosiiee BpeMsi MOPOIIKH JUOKCHAA
tutana (TiO,) MMPOKO NMPUMEHSIOTCA B pas-
JMYHBIX OTPACIISIX TPOMBIIIEHHOCTH (M3rOTOB-
JICHHE JTAKOKPACOYHBIX W3JENUN, EIITI0N03-
HO-OyMa)XHO€ TIPOU3BOJICTBO, KaTalu3, KOCMe-
TUYECKasl IPOMBIIIJICHHOCTh, MEJUIIMHA U JP.).
[Iupokoe MpUMEHEHNE CBSI3aHO C YHUKATBHBIM
KOMIIJIEKCOM CBOMCTB TiOZ. B yactHOCTH, OKCH-
JIbl TUTAHA, B OCHOBHOM B BHJIe HanboJee 4acTo
BeTpeyarommxcs popm pyruna (/4 /amd) u ana-
ta3a (P4/mnm) [1, c. 26], OTIMYAIOTCS BBICOKON
KaTaIUTUYECKOW M OMOJIOTHMYECKON aKTUBHOC-
TBIO M CUUTAIOTCS] TEPCHEKTUBHBIMU MAaTEPH-
alaMy Ui OCYIIECTBIICHHSI HMCKYCCTBEHHOTO
nporecca potocunresa [2, c. 4]. Kpome Toro, B
MIOCTIETHUE TOJIbI IPOBOISATCS UCCIICIOBAHUS 110
WX HCIIOJIb30BaHUIO B KauecTBe ¢orompeodpa-
30BaTeleil COHEYHbIX OaTapeit [3, ¢. 4; 4, c. 64-
66]. Ho naubomnbinee mo o0bemMy MpUMEHEHUE
OHU HAalId B KaUeCTBE MUTMEHTOB OBITOBBIX
Kpacok [3, c. 4; 5, c. 2891-2959]. 13BecTHO, UTO
(YHKLIMOHANBHBIE XapakTepUCTUKU ((OToaK-
TUBHOCTb, PEAKIIMOHHAS CIIOCOOHOCTH U T. 1.)
TiO, B 3HAYNTENBLHON CTENEHU 3aBHCAT OT Me-
TO/a ero noyuy4enus [6, c. 118].

PamaHOBCKast CIEKTPOCKOMUS KAK MOIIHBII
WHCTPYMEHT HCCIEAOBAaHUS MHUKPOCTPYKTY-
PBI YIABTPAIUCTIEPCHBIX MATEPUANIOB SIBISICTCS
MHOTOOOCMIAIOIIUM METOAOM HCCIIEI0BaHUS
MUKpO- W Hanomopomkos TiO, [7, ¢. 365].
Onenka U3MEHEeHHs Pa3MEPOB KOJeOaTeTbHBIX
CHEKTPOB (KOMOMHAIIMOHHOTO PacCesHusl CBe-
ta (KP) u undpakpacnoro mznyuenus (UK))
MPEICTaBIsET COOOM MpPUBIEKATEIbHBIN TMOJ-
XO/JI B UCCJIEIOBAHUSX MUKPO- U HAHOKPHUCTAII-
nngeckoro TiO,, MOCKONIBKY HE TOJBKO MO3BO-
JSET YIYYIIUTh MOHUMAHHUE IMPOIIECCOB, MPO-
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UCXOJSIIMX B MOJOOHBIX CUCTEMAaX, HO TaKke
MMOMOYKET HaWTH TMPaKTUYECKOEe MPUMEHEHHE
Koje0aTelbHONH CHEeKTPOCKOMUHM KaK JOCTYTI-
HOTO U 3(PPEKTUBHOTO METO/AA AJI M3yUeHUs
KPUCTAJINYECKON CTPYKTYpPbI U pa3Mepa Kpu-
CTAIIUTOB. B mocnennue rojst ¢ nomoribio Pa-
MaHOBCKOI CHEKTPOCKONMUH ObUIH HCCIeA0Ba-
ubl nopowku TiO, [8, ¢. 74305; 9, ¢. 184302].
Bnusinue pasmepHbIX >QQEKTOB Ha CHEKTPHI
KP 6w11n nccneoBansl B padotax [10, c. 75-78;
11, c. 134102]. Ongnako B 3TUX paboTax u3Me-
HeHus B cnekTpax KP HaHOkpucTamimueckoro
aHaTa3a MHTEPIPETUPOBAIUCH MO-PA3HOMY.

Ho necmotps Ha GombIioe KOJTUYECTBO JIH-
TEPaTypHBIX NaHHBIX MO HccnenoBanuio TiO,,
TEM HE MEHee OTCYTCTBYIOT JAHHBIE IO KOM-
IUIEKCHOMY H3YYEHHMIO Pa3iMyHBIX (Qu3udec-
KUX CBOWCTB MUKponopomkos TiO,, uro sBs-
I0TCSl aKTyaJabHOM 3amadyedi. Harmpumep, cimabo
M3YYEHbI BOMPOCHI IO BIUSHUIO Pa3MEPOB Yac-
TUI] HA ONTHYECKHE CBONCTBA MOPOIIKOB.
K HacrosieMy BpeMeHU OTCYTCTBYIOT JJaHHbBIE
0 3aKOHOMEPHOCTSIX U OCOOCHHOCTSX (hOpMHU-
poBanus crnekTpoB KP muxponopomkos TiO,
B ¢oTOHHBIX JOBYmKax [12, c. 430; 13, c. 176-
217; 14, c. 104; 15, c. 1468-1469].

B cBs3u ¢ 3TUM 1ENBI0 HACTOAIIETO HC-
CIIEIOBaHUs SBIIAETCS KOMIUIEKCHOE M3yUeHUE
MOpP(OTOTHUH U CTPYKTYPHBIX CBOMCTB MUK-
ponopomkoB TiO, MeTomamMu CKaHHpYIOIEH
3JIEKTPOHHOM MMKPOCKONHMM U PamaHOBCKOM
CHEKTPOCKOIHUH.

Marepuajbl M1 METOAbI HCCJIeI0BAHUS

Mukponopomkn TiO, mpousseneHsl Ha
Cankr-Iletepbyprckom 3aBoae «KpacHbIil Xu-
Muk» (Mapka OCY 7-3). Mopdonorust moBepx-
HOCTH U 3JIEMEHTHBIN aHaJIN3 MUKPOTIOPOIIKOB
TiO, u3y4anuch ¢ MOMOIIBIO CKaHUPYIOLIETO
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a7eKTpoHHOro Mukpockona SEM — EVO MA
10 (Carl Zeiss, I'epmanus). I3mepenust mpoBo-
JIMITUCH B PEKUME JIETEKTUPOBAHUS BTOPUYHBIX
anekTpoHoB (SED). DnemeHTHBIN cocTaB Ha
JIOKAJIbHOM YYacCTKE ONPENESIICS ¢ MOMOIIBIO
SHEPrOAUCIIEPCUOHHTO 3JIEMEHTHOI'O aHaJIH13a-
topa mapku AZtec (Oxford Instruments, Bemnu-
KOOpHUTaHUS).

B nporecce n3ydeHus 31€MeHTHOTO COCTa-
Ba MOJYYEHbI 3JEKTPOHHBIE (oTorpaduu uH-
TEPEeCyEeMBbIX JIOKaJIbHBIX YYaCTKOB, MPOLIEHT-
HOE COOTHOIIECHHE 3JEMEHTOB, XapaKTepHOE
JUISL JAHHBIX YYaCTKOB, a TAK)KE CIEKTPaJIbHBIC
pacnpenenenusi. OcOOEHHOCTb METOAMKH U3Y-
YeHus: 00pas3IoB MOCPEACTBOM CKaHHPYIOIIe-
ro 3JeKTpOHHOro MukKpockomna (COM) 3ak-
movaercss B ciaenyomem. s mposeneHus
nporecca MpoOONOArOTOBKYA Ha MPEAMETHBIN
ctomuk COM ycraHaBiauBalICsa J€pKaTellb U3
METAJUIMYECKOr0 CIUIaBa, MOBEPX KOTOPOTO
NPUKIIECHA allOMUHUEBast (OJbra ¢ JABYXCTO-
POHHEH KJelikoi moBepxHocTh0. Ha 3Ty doib-
I'y HAaHOCHJIMCh UCCIIEAyEMbIE TIOPOILKH, TTOCIIE
Yero MpeIMETHbIM CTONUK yCTAaHABIMBAJICSA B
pabouyro kKaMepy MHKpPOCKOIIA, U3 KOTOPOH OT-
KayMBaJICsl BO3JYX JUIs CO3[aHMs Bakyyma. B
X0l U3MEPEHHUs MI0JaBAIOCh YCKOPSIOIIee Ha-
npsokenne (EHT — Extra High Tension) 20 kB.

PaGouee paccrosuue (WD-working distance)
cocTaBisio 8,5 MM. M300paxenus ObLTH MOy~
4yeHbl B MacmTabe 20 MKM C TIOMOIIBIO TPOT-
pammHoro obecneuenust SmartSEM.

Jlia peructpanuu crnektpoB KP ucnosns-
30Bajach BOJIOKOHHO-OINITHYECKAss METOJUKa
(puc. 1). B kauecTBe MCTOUHUKA BO30YXKACHUS
UCIOJB30BAJICA Ja3ep Ha mapax menu (1), re-
HEPUPYIOLIUN W3IIyYeHHE B BUAUMON 00JIacTh
crekTpa ¢ aiuHamu BosuH 510,6 u 578,2 HMm.
I'enepanus ocyuiecTBisiiach B MOHOXpOMa-
tudeckoMm pexxkume (A = 510,6 HM), Ipu 3TOM
xenrtas muaus (A = 578,2 HM) ObLTa 1o/1aBlIeHa
¢unbTpoM. BozOyxaaromee n3nyyeHue Jiaze-
pa (1) ¢ momMompo cBeToBOAA (5) HAMpPaBIIs-
JI0Ch BHYTPb KIOBETHI ¢ 00pasiiom (4). Bropuu-
Hoe uznydenue (BI1) Bxoaumno B Apyrou cBeTo-
BoA (5) nuamerpom 100 MKM M HaIpaBiIsIOCh
K BXOJHOW MM BOJOKOHHO-ONTUYECKOTO
MuHucekrpomeTpa (6). C MUHUCTIEKTPOMET-
pa uudposas nHpopmanus o cuekrpe BU (B
gactHoctd, KP) mocpencrsom USB-kabens
(7) nepenaBanack Ha kommbroTep (8). Cpemnsis
MOIIIHOCTh M3iyueHus yasepa 10 Br. Mzmy-
YeHHE TeHEPHUPYETCsS B MMITYJIbCHO-TIEPHOIH-
YECKOM PEKUME C OOJIBIION 4acTOTOH cieno-
Banus (10* ') kopoTkux (20 HC) UMITYJIBCOB
TeHEepalyy ¢ MTMKOBOM MOIIHOCTBIO 10° BT.

Puc. 1. Cxema 3xcniepuMeHTAIbHON YCTAHOBKU:
1 — 1azep Ha mapax Meau; 2 — codOupawIasi JJUH3a; 3 — 1epxkaTesib CBETOBO/AA;
4 — MUHHMpe30HATOPHAs KIoBeTa ((OoTOHHAS JIOBYIIKA) C MOPOIIKOM;

5 — kBapueBble CBETOBOAbI; 6 —

MuHucnekrpomerp FSD-8;

7 — USB-kabeJib; 8 — koMnbioTep

Hns ycunenust curnana KP B mopomikax
HaMH ObUIM HM3TOTOBJICHBI CIEIUAIbHBIE KOH-
CTPYKUUH Pa3IUYHbIX TUIOB METANTMYECKHX
KIOBET. MUHUPE30HATOPHBIE KIOBETHI paziny-
HBIX BUJOB IPEJICTaBIAIOT cO00H (HOTOHHBIE
JIOBYIIKH, T. €. KIOBETbhI, B KOTOPBIX U3IyUYCHHE
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IpeTeprieBaeT MHOTOPa30BOE OTPAKEHHE U pac-
cessnue. KioBeTbl MMeNnu auamMeTp Kamwuispa
1,5-3 mm u gimuny 20-50 mm (puc. 2). OTa Mu-
HUPE30HATOPHBIE KIOBETHI BIEPBbIC OBLIM pa3-
paboTaHbl HAMH, U Ha TaHHOE YCTPOMCTBO ObLI
MIOJIYYEH MaTeHT Ha u3o0peTenHue [ 16, c. 34].
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Puc. 2. MuHnpe30HATOpHBIE KIOBETHI
¢ o0pa3uamu

Hcnonb3oBanue yCTpOHCTBA MO3BOJIUIIO
peanu3oBaTh «MATKUI» PEXKUM BO30YKICHUS
MOPOIIIKA JTa3€PHBIM U3ITyYeHHEM, 00EeCTIeUnTh
MIPOBEICHUE MHOTOKPATHBIX H3MEPEHHH 00-
pasiuoB 6e3 ux aectpykuuu. KioBeTbl ncnonib-
30BaJIUCH AJI paOOTHI IO CXEME «Ha MPOCBETY.
Jlns Merona «Ha TMPOCBET» OKa3ajloch BO3-
MOXHBIM peructpupoBaTh KP 6e3 ucnoinb3o-
BaHUS KaKUX-THO0 GUIBTPOB, T. K. IPH 3TOM
Jla3epHOE U3IIy4YeHHE CUIBHO OCIabisIoch Ha
BBIXOJIE M3 KIOBETHI M3-3a MPOIECCOB MHOIO-
pazoBoro paccesHus B nopoiuke. KioBera BbI-
MOJIHEHA B (popMe 3aMKHYTOM IMOJIOCTH C JABY-
Ms OTBEPCTHUSIMU JUIsl BBOJA BO30YKIAIOIIETO
(mepBuuHoTO) M BhIBOJa BU. Unes ucnons3o-
BaHUs (POTOHHBIX JIOBYIIEK (pUC. 3) COCTOUT B
TOM, YTO 3HAUUTEIbHAS YacTb JOJU TEPBHUY-
HOTO (Ja3epHOro) CBeTa, MOomMajaas B JIOBYII-
Ky, nepexoauT Bo BU. B kopmyce ¢poronHoi
JIOBYIIKH ObLTa BBIPE3aHa MOJOCTh, SIBISIIOIIA-
sicst pabounM 00BEMOM M 3alloNIHsIeMas uccie-
JyeMbIM MOPOIIKOM. BbIIO ycTaHOBIEHO, YTO
KOHyCOOOpa3Hasi MOJIOCTh OKa3allaCh CaMbIM
ONTUMAJIbHBIM BapUAHTOM JUIsl yCUJICHUS CHUT-
HanoB KP (puc. 3, 6). Kpome Toro, pa3pabo-
TaHHBIA HAMH MaJIOra0apUTHBIA MOPTATUBHBIN
criektpometp [17, c. 2-3], paboTaromuii B aB-
TOMaTHYECKOM PEKUME, MO3BOJIMI YMEHbIIATh
BIUsiHAE (DOHOBOI 3aCBETKH, YBEJIUYUTH TOU-
HOCTh M3MEPEHHS] MU PErucCTpUpOBaTh cladble
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Puc. 3. YerpoiicTBO MUHMPE30HATOPHOM
KIOBeTbI ((POTOHHOII JIOBYLIKH) C
HUJIMHAPUYECKUM (2) H KOHYCHBIM (0)
pe3onaTopamu: 1 — Bo30Oy’kmaroriee 3TydeHHE;
2 — ucciieAyeMoe BEeIeCTBO (MOPOILIOK);

3 — abcopOUMOHHBIN CBETO(QUIBTD;

4 — BTOPUYHOE U3IIYUYCHHE; 5 — BXOJHOU
CBETOBO/I; 6 — BEIXOJTHON CBETOBOJ]

cnektpel KP mopomkoo6pa3Heix 00pa3noB
[18, c. 46-51].

Pe3yabTaThl M HX 00Cy:KIeHHE

Ha puc. 4, a mpuBeneHo wu3o0paxeHHE
mukponopomka TiO,, momyyennoe na COM.
OO6pa3iel MPeACTaBISIIOT cO00M 00pa3oBaHM
B BHJE ariomMeparoB chepuueckoit Gopmbl ¢
MOIMEPEYHbIMU pazMepaMu OT 29 10 63 MKM.
Cpennuii pa3mep 4acTuIl 10 JaHHBIM METOJa
coctaBisul 46 Mkm. PesynbTarhl sHEpromuc-
MEPCUOHHBIX PEHTIC€HOBCKUX CIEKTPOB (pHC.
4, 6), TOKa3bIBAIOT MPOIIEHTHOE COOTHOIICHUE
B M3y4yaeMbIX 00paslax 3JIeMEHTOB THTAaHA U
KHCIIOpO/Ia, a TAaKXKE JEMOHCTPUPYIOT MPUCYT-
cTBUE nmpumecen kpemuus (Si— 1,6 %) u amio-
muHus (Al - 0,8 %).

Crnexrpel KP u3ydennsix nopomkos TiO,,
HMMEIOIIUX B CBOEM COCTaBE YACTHUI[bl Pa3iIny-
HBIX pa3MepoB, MPEICTaBICHbl Ha PUCYHKE 5.
Hccnenyembie Mukpouactuupl TiO,, mpucyt-
CTBYIOIIHME B MOPOIIKaX, UMENHU C(HEepuIeCcKyIo
dbopmy (puc. 4, a). I3 pucynka 5 BUIHO, YTO
cnekTpsl KP Bcex 00pa31ioB mpakTHUYECKH COB-
najaioT, u uurencuBHocTh KP Bo Bcex o0Opas-
1[aX CpaBHMMAa C MHTEHCHUBHOCTBIO BO30Yka-
fomeil TuHUM sasepa. Camble MHTEHCHUBHbBIC
curHanel KP nHaOmromgaroTcs Aiis MUKPOTMO-
pomkoB TiO,, ¢ pasmepom 29 MKM (KpuBas
1). OTo cBsI3aHO € TeM, YTO MpU MOMAJaHUU B
TaKM€ CTPYKTYPhl BO30Y>KIAIOIIEro H3Iyde-
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HUs C JJIMHOM BOJIHBI, MEHBIIEH pa3Mepa MUK-
pOYACTUL, BO3MOXKHO IUICHEHUE H3IIy4CHUS

Signal A = SE1
Photo No. = 7035

EHT =2000kV
WD = 85mm

Date :12 Mar 2020
Time :17:44:59

a

B pe3yJibTaTeé MHOTOKPATHOTO OTPa)KEHUS OT
CTEHOK MUKPOPE30HATOPHBIX KIOBET (puC. 3).

Puc. 4. COM-u3o0paskenue (a) M JHeProaucnepcuoHHbIe PEHTIeHOBCKHE CTIeKTPbI (0)
mukponopomkos TiO, ¢ npumecsiMu KpeMHHS U ATIOMHHHUS

Kak BBISICHWJIOCH M3 HAIIUX 3KCIEPUMEHTOB,
3TO MPUBOAUT K BO3PACTAHUIO MHTEHCUBHOCTHU
KP B mukpokpucramiax TiO, 4T0 1m03BOIMIO
peanu3oBaTh Tak HA3BIBACMBbIi «dPpdext koM-
OuHanMoHHOM omanecueHuun» [13, c. 176-
217; 14, c.104; 18, c. 46-51; 19, c. 68-80] — s1B-
JIEHUs!, IPU KOTOPOM OoJiblIasi 4acTh KBAHTOB
BO30Y>K/1aI0IIEr0 CBeTa Mpeodpazyercs B KBaH-
Tel KP. IlomoOHBI pe3oHaTOpHBIA 3 deKT
MOXKET OBITh peaju30BaH MJsi aKyCTHUECKHX
U ONTHYECKUX (DOHOHOB, COOTBETCTBYIOIIMX
KPUTUYECKUM TOYKaM 30HbI bpuiuttosna [12,
c. 430]. CornacHo JquTepaTypHbIM TaHHBIM |1,
c. 27; 6, c. 118; 20, c. 26-27; 21, c. 321-322],

I, oTH.ex1. A=510,6 am
144
100 1 \
1
30 1
60 1
‘0 | 399 516 639
4
—3
20 1 2
0 . . . r .
0 200 400 600 v,cm’l

Puc. 5. Cnexrpst KP mukponopoukos TiO,
Pa3/IM4YHBIX Pa3MepoB IIPH UX BO30Y:KIeHUHU
3eJIeHOil JIMHMell J1a3epa HA mapax MeIu
(*,,,=510,6 um): a) —d p—29 MKM; (0) —d, —40
MkM; (B) —d =51 mkm; (1) — d =63 MEM
(d_~105Br/em?)

B criektpe KP anarasza moxHO HaOm0AaTh Tpu
Eg-l‘II/IKa, KOTOpbIE€ pacmoJiaratorcs npu 144,
197 u 639 cm ! (oHH 0003HAYCHBI Kak Eg(] ),
Eg(Z) u Eg(3) COOTBETCTBEHHO), /1Ba B, -TMKa
(B399 us519cm ) u A, -muk (513 cm ). Iukn,
pacnonoxenubsie BOmsu 513 u 519 ecm !, pas-
pelIarTCs TOJIBKO IPU HU3KOU TeMIiepaType, a
nuk 197 cM! ©MeeT OTHOCHTEIBHO MaTylO HH-
TeHCHUBHOCTh. Hambosee nHPOpMATUBHBIM U
CaMbIM WHTEHCHBHBIM sIBsieTCs MUK 144 cm!
(Egl) [20, c. 26-27; 21, c. 321-322]. B namem
ciy4ae Mbl HaOJIOJaeM BCE IMUKH, XapakTep-
Hble 11 cnektpa KP anarasa npu koMHaTHOH
TeMIiepaType.

I, OTH.e. 7L.=510,6 HM

144
100
50 - l
60 -
40 4 300 516 639
2x1

20 -
0 T T T T T

0 200 400 600 v,eml

Puc. 6. Ciektpnt KP mukponopomkosTiO,
(d, —40 MKM) B IUJIMHApUYeckoii kioBere (1) u B
pe30HaTopHOoIi K1oBeTe (2)

(@~ 10°Br/em?)
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1%

Kak BugHO u3 pucynka 6, curnan KP B pe-
30HaTOpHOM KiroBeTe nout B 1000 pa3 Oombiie,
YeM B IIMJIMHPUYECKON KIOBETE C OOJIBIINM JTU-
aMeTpOM (CHEKTPBI MOTYYEHbI IPH OJMHAKOBBIX
pexxumax peructpanuu). Kpusas 1 coorsert-
CTBYET IWJIMHIPUYECKON KIOBETE€ CO CpPaBHH-
TEJILHBIM OOJIBIIIMM O0BEMOM (JUAMETP KIOBE-
Tl — 18 MM), a KpuBast 2 — MUHUPE30HATOPHOU
KtoBete (puc. 3, 6), B KOTOpOi TUaMeTp KamuJ-
asipa coctabisul 3 MM. [lepen mienbpr0 MOHOXPO-
Maropa Obu1 ycraHoBiieH cBetoduistp OG-1,
0CITabMAIOIMKUI BO30YXKIAIOIIYIO JIMHHIO JIa3epa
Ha napax meau (A, = 510,6 um) B 100 pa3 npu
MOJHOM Tponyckanuu curnaia KP na paccros-
Hre 800 cM ™' 0T BO30Y K IaroIe JIMHUH.

Takum oOpa3om, IMpoBEAECHHBIE HAMHU HC-
CJIEZIOBaHUsl TOKa3ald, 4TO B MUHHUPE30HA-
TOPHBIX KIOBeTaX (B (DOTOHHBIX JIOBYILKAX)
untencuBHocTh KP mukponopomkos TiO, na
BBIXOJIC U3 KIOBETBHI pPe3KO Bo3pacTtaer (puc. 5
u 6). HaGmromaercs pe3koe BO3pacTaHUe OTHO-
cutenbHOM mHTeHcuBHOCTH KP B cpaBHEeHuun
C WHTCHCHBHOCTBIO BO30yXkmaromiel (imazep-
HOMW) JIMHUHM. DTO CBA3aHO CO 3HAYUTEIILHBIM
YBEJIMYEHUEM IIOJHOTO MYTH, KOTOPBIH (OTOH
BO30YXKIAIOLIETO W3IYyYCHHUS MPOXOAUT B HC-
CJIEZIyeMOM BEIIECTBE, 32 CYET MHOTOKPATHOTO
OTPa)KEHHsI OT CTEHOK METAJUTMYECKON KIOBETHI
U paccestHUsl Ha HEOJTHOPOJHOCTSIX CPEIbl.

Ornowenue uurencuBnoct KP 7, , B criek-
Tpe BU K MHTEHCHUBHOCTH BO30YXIAIOLIETO
usnyveHus I . B OMHOPOIHOM CPEIe 3amUChi-
BaeTcs B Buge [15, c. 1468-1470; 18, c. 46-51]:

] KP
A =0-N-L-6Q (1)

60360

rne o — 3¢dexkruBaoe ceuenue KP (o~1072%
cm?), N — KOHLEHTpauusi 4acTuil, L — myTh,
NpoiiieHHbI (POTOHOM BO30YXIAIOLIETO H3-
JTy4eHHUsl B BEIIECTBE, 0f2 — TeNeCHBIH yroi, B
KOTOPOM aHAJIM3UPYETCs] UCCIENYEMOE H3IY-
yenwue (yroi coopa).

IIpu uccnenoBaHuM BELIECTB B OOBIYHBIX
KIOBETaX [UIMHOM ~ 1 CM OTHOILIIEHWE MHTEH-
cusnoctd KP /., B ciektpe B K HHTEHCHBHO-
CTH BO30YKIAIOLIETO U3JTy4YeHust [, TIPH KOH-
nentpaun yactun N~102 cm™ u yrie cbopa
paccestHHOTO u3nydeHus: 0©2=1 cp cocraBmuseT:
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1

— —10°
I, - @

Takum 00pa3om, Ha BBIXOJIE M3 KIOBETHI
C OJHOpPOAHON cpenoit MHTEeHCUBHOCTH KP B
MUJIJIHOH pa3 ciabee NHTEHCUBHOCTH BO30YXK-
JAIOMIero u3nydeHus. [[is onpeaeneHus myTu,
KOTOPBIH MpPOXOoAuT (HOTOH BO30YXKIAIOIIETO
U3IY4YEeHUs B YJIBTPAIUCIIEPCHON cpene, ObLI1o
WCIOJIb30BaHO NPUOIIKEHUE OpPOYHOBCKOTO
IBUKEeHHs. Mojenb OpOYHOBCKOTO JIBHKEHUS
OOBIYHO MPUMEHSIETCS IJIsl OTIUCAHUS Xa0THIEC-
KOT'O TEIJIOBOTO JBMKCHHSI MEIIbYaNIINUX Yac-
THUI[ B XKUAKOCTU. B paboTe B kauecTBe Opoy-
HOBCKOI 4aCTHIIBI pacCMAaTPUBAIOTCS (POTOHBI,
TPACKTOPUH KOTOPBIX B YJIBTPAAUCIICPCHON
cpezne GopMHUPYIOTCS B pe3yJIbTaTe MHOTOKpaT-
HOTO paccesHHsl HAa HEOJHOPOJIHOCTSX CPEeIbl
[15, c. 1468-1470; 18, c. 46-51]. B xauectBe
JUTMHBI CBOOOJIHOTO Tipobera Ax, = Ax ¢dotona
HCIIOJNIb3YETCSl XapaKTEePHBIA pa3Mep ONTHYeC-
KUX HEOJHOPOJHOCTEN B YJIBTPAAUCIEPCHOU
cpene. Ilonaras, 4To 3a HEKOTOPBIM MPOMEKY-
TOK BpeMeHu At = At HOTOH NPOXOAMT pac-
CTosiHHE /X B TPOM3BOJILHOM HAIIPABJICHUU,
MOKHO 3allicaTh 3HAYEHUE KBajJpaTra OKOHYA-
TeNBHOTO yaanenus (/) poToHa OT UCXOTHOTO
MIOJIOKEHHUS 32 1 IPOMEKYTKOB BpeMeHU At

n n
2= (A2)+ Y Ax/ cosa) ()
=1 =2

e /,— monHoe nepemenienue GoToHa 3a i mpo-
MEKYTKOB BpeMeHU Af, o — yron Mexuy Ax u
IPOJIOJDKEHUEM /.. YUuThIBas, 9TO (POTOH MPO-
XOJIUT 32 OIPEETICHHBIN TPOMEKYTOK BPEMEHU
At npubIM3UTENIFHO OTMHAKOBOE PACCTOSIHUE AX
(mmrHA CBOOOAHOTO MpoOera) B MPOU3BOIHHOM
HAIPABIIEHUH U YTO COSG. PABHOBEPOSTHO MOXKET
UMETh KaK MOJIOKHUTENIbHBIH, TaK U OTPUIIATEIb-
HBIA 3HaK, MOCKOJIbKY 3HAYEHHUs YIJIOB O, PaB-
HOBEPOSITHBI, TIOJYYUM JUIS CPETHETO 3HAUCHHUS
KBa/IpaTa OKOHYATEIBHOTO yIaleHus (<[*>):

(1*)=n(Ax) (4)

O06o03HaunM yepe3 ¢ Bpemsi, B TEUYCHHE KO-
TOPOT0 IPOU3O0ILIO 7 IEPEMEILEHUH AXx, u3Me-
PEHHBIX Yepe3 MPOMEXYTKH BPEMEHHU Af, TOr-
na:
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t

_t (Ax)y
At >

JAYS

n

)=
Orcroga mnosmy4yaeM Juisl  [€pEMEILEHUs

I, = \/@ (doToHa 3a Bpems £:

2
G,
At .

IIpn sTOM MepeMenienue /, ¢ OIMHAKOBON
BEPOSITHOCTHIO MOKET UMETh JTF000E HaIlpaBJie-
HUE B MPOCTPAHCTBE.

Takum o0Opa3oM, pHU PaCCMOTPEHUU HaH-
HOM MOJIeTM MOYKHO TI0JIaraTh, 9YT0 (OTOH, Ha-
XOJMBIIMICS B HAYAJIbHBII MOMEHT BPEMEHHU B
ONPENEIICHHON TOUKE, YEPE3 f CEKYH OKaXKETCS
BOJIM3M MOBEPXHOCTH LIapa paauycoM R = [ ;

‘ )

(6)

(7)

Otcrona myTh, IPOUICHHBINA ()OTOHOM B Be-
IIECTBE, PaBEH:

o BM A R
() A A

IJI€ ¢ — CKOPOCTh CBETA B BEILIECTBE.

Jnst GOTOHHOH JOBYIIKH, UCTIOIB3YEMOM B
Hamei paboTe, PacCTOSHUE MEXIY BXOJIHBIM
1 BBIXOJHBIM TOpPLIAMHU CBETOBOJOB, T. €. IEPE-
MerieHue GoToHa B (pOTOHHOH JIOBYIIKE, paB-
Hsock R = 1 cm. [lnmuHa cBoOOHOTO TIpobe-
ra (hoToHa B YJBTPAJAUCIEPCHON CpEie MOXKET
CUMTAThCS CPaBHMMOHM C pa3MepaMM YacTHII,
T. €. Ax = 107 cm. Torza NoJHBINA MyTh, TPOW-
NeHHBIH (OTOHOM BO30YXKIAIOIMIETO H3IIyde-
HUsI B ()OTOHHOI JoByIIKe, paBeH L ~ 10* cm.
B T0 e Bpems pH UCTI0Ib30BaHUH (POTOHHOU
JIOBYIIKHM TEJIECHBIH YIOJI PacCesHHOrO H3Iy-
yeHus 02 ~ 4n. Takoit BEIOOp 0£2 00ycnoBlieH
TEM, 4TO BO30Y’KIarolee U3TyYeHue, nonaaas
B (OTOHHYIO JIOBYIIKY, MHOTOKpPaTHO OTpa-
JKAETCsl OT €€ CTEHOK M MOBEPXHOCTEN YaCTHUIL
YJIBTPAIUCIIEPCHON CPEBL.

[ToncraBuB momy4yeHHble 3HaueHus B (1),
MIOJIyYHM CIIETyIOIIEE:

(8)
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Takum oOpa3om, B pe3yjibTaTe HCIOJIb30-
BaHMsl pa3pabOTaHHOW (DOTOHHOM JIOBYIIKU
koHTpacTHOCTh KP Ha BbIXOzE M3 KIOBETHI JUIs
mukponopoukos TiO, o cpaBHEHHIO ¢ 00bIY-
HBIMH TUIIOBBIMH KIOBETaMH BO3pacTaeT Ha ISITh
nopsakoB. [lpu sTom Habmonmaercst 3¢dext
KOMOHMHAIIMOHHOHN OMNaJICCUEHLUH, T. €. CUIHAJ
KP B criextpe BU oxa3sbiBaeTcsi cpaBHUMBIM 110
MHTEHCUBHOCTH C BO30YKIAIOINM U3TyUYCHHUEM.

BriBoabI

Takum  00pa3oM,  3aperUCTPUPOBAHBI
KP-cniextper Mukponopomkos TiO, pazmepom
29—63 MkM. MUKpPOKpUCTAIUIbI TUOKCHIA TH-
TaHa, MPUCYTCTBYIOIIME B IMOPOIIKE, HUMEIOT
BUJ chepuyeckor GOpMBbI, T. €. SABISIOTCS OI-
TUYECKUMHU U aKyCTUYECKUMHU PE30HATOPAMH.
B namux uccrnenoBaHusX Mbl HaOJIOAAIH BCe
NUKHU, XapakTepHble Uit cnektpa KP anarasa
IpU KOMHATHOM Temnepatype. OqHako Haubo-
nee UHPOPMATUBHBIM M CaMbIM MHTECHCUBHBIM
sBisieTcss UK 144 cm™! (Egl): WHTEHCHUBHOCTD
JaHHOTO NHKa B criekTpax KP Mukponoporkos
TiO, 6osee yem B 1000 pas npeBbIIAET HHTEH-
cuBHOCTB criekTpoB KP mukponopouikos TiO,,
3apEeTUCTPUPOBAHHBIX MPU OOBIYHBIX YCIOBHUIX
(B IMIMHIPUYECKON KIOBETE C OOJIBIIMM JHa-
MEeTpoM). DTO O0OYCIOBIECHO MHOTOKPATHBIM
paccessHueM BO30YXKIAIOIIEro HU3Iy4YCHUS B
MUHHPE30HATOPaX-KIOBETAX, YTO MOXKHO KJlac-
cUUIUPOBATH KaK SBICHUE KOMOWHAITMOHHOMN
OTajeCLUEHIIHH.

Taxum 006pa3oM, MPOBEICHHbIE HAMH UCCIIe-
JIOBaHUS [MOKA3aJI1, YTO pa3pabOoTaHHBIA METO.
ycuneHust cnabeix curHanoB KP (Ha mpumepe
mukponopomkos TiO,) Ha ocHOBE pazpaboTaH-
HBIX MHHUPE30HATOPOB ((POTOHHBIX JIOBYIIEK)
OTKPBIBAET IIUPOKUE BOZMOKHOCTH JIJIs CO3/1a-
HUS B JaJbHEHIIEM MajorabapuTHBIX Jiazep-
HBIX aHAJIM3aTOPOB XMMUYECKHX COCAMHEHU,
HEOOXOAUMBIX JJISl PELICHUS MHOTUX MpaKTH-
YEeCKHX 3a/1a4.
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UDC: 631.811.98.816.10.20.547.55.+633.511

oy

BJIMAHUE 103 IPEITAPATA «3EPOKC» HA KAHECTBO
BOJIOKHA U YPOKAHMHOCTH XJIOMMYATHUKA
HA PA3JIMYHBIX CPOKAX BET'ETAIIMHA U ITPU PA3JIMYHOM
I'YCTOTE CTOSAHUSI PACTEHUM

HNxpamoBa Max0y6a Jlatu6oBHa,
KaHAMIAT OMOJIOTMYECKUX HaYK,
CTapIlIMi HAYYHBIM COTPYIHUK;
e-mail: ikramovaS5@mail.ru;
ORCID: 0000-0001-8880-131X

PaxmaroB baxtuép Humarosuy,
KaHAUJIAT CEIbCKOXO03MCTBEHHBIX HAYK,
CTapIIMi HAYYHBIM COTPYIHUK;

e-mail: davlat 0024@mail.ru;

ORCID: 0000-0002-9669-4451

Hay4Ho-nccnenoBaTenbCKkuii HHCTUTYT CEJICKIUH,
CEMEHOBOJICTBA U arpOTEXHOJIOTUI BBIPAILIMBAHUS XJIOIIKA
byxapckoil Hay4HO-OIIBITHOM CTAHIIUHU

AtoeBa Pyxcopa OansioBHa,

JOKTOPaHT

Byxapckoro rocy1apcTBEHHOIO YHUBEPCUTETA,
e-mail: kumushzokirjonova@mail.ru

Annomayua. B cmamve npusoodamcsa OaHHvie 0 NPUMEHEHUU 8 CelbCKOM XO03AUcCmee
HA CpeoOHe3aCONeHHbIX JIY2080-ANNI08UALbHbIX nousax byxapckoi obaacmu Pecnybauxu
V3bexucman uMMyHOCMUMYAAMOPA KOHMAKMHO20 U MPOUHO20 Oelcmeus «3epokcy 6
VC0BUAX 27YOUHBL 2PYHMOBbIX 600 2-2,5 M HaO yposHem mopA. [Ipenapam npumensics
8 pazauunvix 0ozax (1-3 n/m; 1-3 n/ea + IIAB 0,15 n/ea), 6 pasuvliii nepuod gecemayuu
XA0nuamuuka (npu npeonocesHol o006pabomke ceMsaH, NoAsAeHUU 2-4 Hacmoswux
JUCMOYKO8, OYMOHU3AYUU U Y8emeHul), Npu pasziudHol 2ycmome CMOAHUL pacmeHull
(80-90; 100-110; 120-130 muic. kycm./ea). Camoiil 8bicoxuil ypoxcai (52,5 y/ea) u nyuuiee
Kauecmeo 8OJOKHA U MACIUYHOCU ceMaH (0AuHa 8010KHA — 35,3 MM, 8bIX00 BOJOKHA —
40 % u macruunocmo — 22,6 %) 6vLiu nonyuensvl npu npumeHeruu «3epokc» 6 dose 2 i/m;
2 n/ea + I[IAB 0,15 n/ea npu eycmome cmosnus xronuamuuxa 80-90 meic. kycm./2ea. Imo
€cnocoocmeon8ano 8blCOKOU IKOHOMUYECKOU dPDeKmuUBHOCMU 8 CeNbCKOM Xo3aucmee: 003
nepsozo coopa — 28,7 %, yeeauuenue ypoowcatinocmu — na 11,7 y/ea (1,5 %), kauecmsa
gonokna — Ha 1,1 mm, macruunocmu ceman — na 2,5 % no cpasnenuro ¢ KOHMPOIbHHIM
obpasyom.

Knrueewie cnoea: «3epoxcy, nokazamenu kavecmea.
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“3EPOKC”HU TYPIU MEBEP MYIUIATJIAPIA BA KYUAT COHUJIA FY3AJA
KYJIIAIIHUHT TOJIA CH®ATUTA TABCUPH

HxpamoBa Max0yo6a Jlatu6oBHa,
Ouonorus GpaHiapy HOM30H, KaTTa WIMHNA XOUM;

PaxmaroB baxtuép Humarosuy,
KHIIUIOK XY KaIUK (haHIapy HOM3OH, KaTTa WIMHNA XOUM

[TaxTa cenexuuscH, ypyF4WJINTY Ba ETULITUPHUIL arpOTEXHOJIOTUIIAPU WIMHI-TAIKUKOT
MHCTUTYTU ByXopo miMuii-raxpnda CTaHIUsACH

AToeBa Pyxcopa OnniioBHa,
byxopo naBnat yHUBEpCUTETH JOKTOPAHTH

Annomawusa. Makonaoa «owmakmau 6a y4 é€xiama mavcup omysuu  “3epokc’”
ummyHocmumynsimopunu mypau mevép (I — 2 — 3 aw/m; 1 — 2 — 3 n/ea + I[IAB 0,151/2a),
myooamaapoa (Kuwl 010UOaH yueumued uulios, 2-4 uunbape yukapuul, WOHAIAW 8d 2YIiall
Gazanapuoa), xyuam conuoa (80-90; 100-110; 120-130 mune myn/ea) “Byxopo-10" &y3a nasuoa
KVLAUIHUHE MOAA (V3VHAUSU 84 YUKUWUA ) 84 MOUOOPIUK cuhamuea uxcoouti mavscupu oyuuya
mavaymomaap byxopo eunosmunune ypmaua wypnauvean, ep ocmu cuzom cysiapu 2,0-2,5u oa
AHCOUNAUWIAH ep WAPOUMUOd ONUHSAHIUSU Kelmupuiean. ‘‘3epoxc” uueumuea uuiios depuuioa
2 /m ea 2y3a eecemayus (2-4 uunbape, wonanaw ea cyiraut)cuoa 2n/ea + IAB 0,151 ea
Mmevépnapoa cycnenzusnad, kyuam conu 80-90 mune myn/ea Konoupuieanoa, sHe WKopu naxma
xocunu (52,5 y/ea), mona cugpamu (yynaueu-35,3 mm; yuxuwu -40 %) éa uueum moudopiueu
(22,6 %)nu mawkun 3mud, wty Kyuam conudacu Hazopamea nucoaman 11,7 y/ea Kywumua xocui,
monanune cugpamu (yzyuaueu 1,1 mm,; vukuwu 2,5 %) 6a uueumnune motioopaueu 1,5% ea oxopu
oyneannueu 6ouc azpap coxaa Kyulanuieanod, HKOPU CAMApa0OpIuKKd SPUtiunl MyMKUH
IKAHIUU OYUUYA MABIYMOMAAD KENMUPUTLAH.

Kanum cy3znap: «3epokcy, cugham Kypcamxudiapu.

APPLICATION OF «ZEROX» IN DIFFERENT RATES, TIMES, COTTON DENSITY
ON THE INFLUENCE OF FIBER QUALITY

Ikramova Makhbuba Latibovna,
PhD biol. Sciences Associate Professor;

Rakhmatov Bakhtiyor Nimatovich,
PhD Agricultural Sciences, Associate Professor

Scientific Research Institute for Seed Breeding and Agricultural Texnology of
Cotton Growing Bukhara Scientific Experimental Station

Atoeva Rukhsora Odilovna
Doctoral Student,
Bukhara State University

Abstract. The article provides data that the depth of groundwater located at 2-2.5 m above
sea level in the moderately saline meadow-alluvial soil of the Bukhara region of the Republic of
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%

Uzbekistan, which is applied in agriculture immunostimulant contact and triple action - “Zerox”
norms (1 -2-31/t; 1-2-31/ha + surfactant 0.15 |/ ha) and terms (in pre-sowing treatment of
seeds, in the appearance of 2-4 true leaves, budding and flowering) of cotton vegetation , and in
various densities (80-90; 100-110; 120-130 thousand pcs. bush / ha) standing, the highest yield
(52.5 ¢/ ha) and quality (fiber length 35.3 mm, fiber yield - 40% and 22.6% oil content) fiber and
seed oil content were obtained when using Zerox at 2 1/t; 21/ ha + surfactant 0.15 [/ ha at a plant
density of 80-90 thousand pcs. bush / ha, which leads to high economic efficiency, the share of the
first harvest (28.7%) and the constituent crop additives (by 11.7 c/ha), the quality (1.1 mm; 2.5%)
of the fiber and oil content of seeds (1.5%) more than the control variant.

Keywords: “Zerox”; Indicators quality fiber.

Beenenune

HccnenoBanus npuposl CTUMYJIUPYIOLIE-
o0 WIM KOHTAaKTHOTO JIEHUCTBUSL PETYJATOPOB
pocTa Ha pacTeHHE XJIOMYaTHUK MHTEHCUBHO
MIPOBOJATCS BO MHOTMX CTpaHax Mupa. 3a-
pyOexHbIMU U y30ekckumu ydeHbiMu [1-10]
OblTa MpoBeJeHa OoJblnas Hay4Has padboTa
[0 M3YYEHUIO BIUSHUS CTUMYJSATOPOB pOCTa
Ha YpOKalHOCTb, CKOPOCIEIOCTh, YJIy4Yllle-
HUE KayecTBa BOJIOKHA U MAaCIMYHOCTH CEMSH
[11-13].

N3BecTHO ene 0AHO CBOMCTBO PETYIISITOPOB
pOCTa — MOBBILIEHNUE YCTOMYUBOCTH PACTEHUU
K 9KCTpeMaJbHBIM (hakTopam cpensl [14; 15].
B nocnegnue roapl ycwins B MUPOBOM Hayke
HaIpaBJIEHbl HA IOUCK UMEHHO TaKUX YHHUBEP-
CaJIbHO JEHCTBYIOIIUX PETYJIATOPOB (MMMYHO-
CTUMYJISITOPOB) pocTa [16; 17].

XuMHYECKasl peryJisiliis pocTa U pa3BUTHS
XJIOMYATHHUKA SIBJISIETCS] OJJHUM M3 UHTEPECHBIX
U NIEpPCHEeKTUBHBIX HarnpasieHuil [18]. Peryns-
TOPBI POCTa MOKHO IPUMEHSTH KaK IpHU Mpe-
MOCEBHOI 00pabOTKe CEMSH, TaK U IIPU OMPHIC-
KUBaHUU BETrE€TaTUBHBIX M I'€HEPATUBHBIX Op-
raHoB pacTeHuil. I OHOBpPEMEHHO OHH MO-
TYT CIYXHUTh (QYHTHIMIAMHU, OaKTepUIIUAaMU
U CTUMYJISITOpaMu. B CBsA3M ¢ 3TUM Hay4HbIE
pa3paboTKH B 00JIACTH CO3JaHUS U MPUMEHE-
HUS UMMYHOCTUMYJISITOPOB JJisl NMOBBILIEHUS
KauecTBa M IMPOJYKTUBHOCTH Ba)KHEHIIMX
CEJIbCKOXO03MCTBEHHBIX KYJIBTYp, B TOM UHCIIE
XJIOMYaTHHKA, SIBJISIIOTCS OUYEHb aKTyaJIbHBIMH.

[loBblIEHME  ypOXKAMHOCTH,  KadecTBa
XJIOMMYaTHUKA W CHW)KEHUE Ce0eCTOMMOCTH,
KaK [PaBUJIO, MOKHO JIOCTUTHYTh B pE3yJIbTaTe
IIPUMEHEHUST BCEX IMEPEIOBBIX arpoTEXHO-
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JOTMMHA  BO3JENBIBAHUS  CEJIBbXO3KYJBTYPHI,
OJTHAKO HEMAaJIOBAXHOE 3HAYCHHE HMMEEeT
NPUMEHEHHE HUMMYHOCTUMYJISITOPOB POCTa U
pa3BUTHUSA PACTCHUM.

Bce ¢usnonornueckue (MHTEHCUBHOCTD
JIbIXaHUsl, OOMEH BELIeCTB, UCIAPEHHUE BOJIBI,
NPOAYKTUBHOCTh (OTOCHHTE3a U Jp.) U
OMOXMMHUYECKHE TPOLECChl B PACTUTEIHLHOM
OpraHusMe, BOJOCHAOKEHHE KIIETOK, MUTaHHE,
BUJ| CTUMYJIATOpA WJIM MMMYHOCTHMYJISITOpA,
HOPMBI U CPOKH HX NPUMEHEHUS, COPTHOCTH
XJIOMYaTHUKA, 3aCOJICHHOCTh MOYBBI 3aBHUCST
OT TYCTOTBI CTOSIHHUA pacTeHuil. Ecim s1oT
npoIecc MPOBOJUTCS HOPMAJIbHO, TOKa3aTeNn
YPOXXKallHOCTH M KadecTBa OyIyT BBICOKMMHU
[19; 20].

ATNbTEepHATUBHBIM KOHTAKTHO-AEHCTBYIO-
UM UMMYHO- M POCTOPETYJIHPYIOIIUM MO-
KET CIIy>)KUTb Ipenapar «3epoKc» C TPOHHBIM
neiictBueM cepedpa. «3epoKc» NeHCTBYET Ha
XJIOMYAaTHUK KaK UMMYHHM3ATOp elle 710 KOH-
TaKTa ero ¢ MaTOTeHOM U CTIIOCOOCTBYET Pu3u-
OJIOTUYECKOM PEeryJIsiliuu TeHEeTUYECKU JIeTep-
MUHHUPOBAHHOTO CBOICTBa aJanTallu pacTe-
HUM.

[Ipenapat 0coOEHHO HE3aMEHHUM B T'OJIBI C
HEOJIaronpUsATHBIMU MOTOJAHBIMU yCIOBUSMH,
YHUUTOXKAET BO30yauTeneil OakTepHuanbHbIX
U rpuOKOBBIX 3a00ieBaHUM, BBIPaOOTaBIINX
PE3UCTEHTHOCTh K CUCTEMHBIM (DyHTHIIAAM,
MOBBIIIAET YCTOHYMBOCTD K CTPECCOBBIM (haK-
TOpaM — 3acyXe, BBICOKUM (TapMCHUIIb) TEeM-
nepatypam, YKpemisieT UMMYHHYIO CHUCTEMY
XJIOMYaTHUKA, CIOCOOCTBYET CHMXKEHHUIO TecC-
TULIUIHOW Harpy3ku, oOJagaer MOUIHBIM
POCTOCTUMYJIMPYIOIIUM JecTBUEM, Osaro-
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HOPUATHO JEHCTBYEeT Ha (PU3UOIOTUYECKHE U Tabnuya 1

OMOXUMHYECKHE TTPOIIECCHI, TEM CAMBIM YCKO- PacnpenesieHue ONbITHLIX BAPDHAHTOB 110

psieT co3peBaHUE, MOBBIIIAET YPOKANHOCTD H MOBTOPEHHUSIM HA MoJie

Ka4yeCTBO CEJIbCKOXO035IMCTBEHHOM MPOLYKIIUU Koun- IToBTOpEHUE ONBITA

[21]. 1€CTBO [T poprop IT nosrop | III moBTOp
Lenvio u 3a0auamu Nccie0BaHUs ABIISIOT- BalT’::H'

Csl I3yUCHUE U BBISBICHHUE BIUSHUS ONTUMAIIb- e

HBIX JI03 U CPOKOB PUMEHEHHUS «3epokc» 3000 2 Bap.

MI/J1 KOJUIOWJHOTO cepebpa IMpH pazIuyHOU
IYyCTOTE€ CTOSIHMSI PAacTEHMM XJIONYAaTHHKA Ha
YPOXKalHOCTb, TEMIIBI PACKPBITUS KOPOOOUEK,
KAauecTBO CEMsIH, JUIMHY U BbIXOJ BOJIOKHA B
cpeaHesacosieHHOH mouBe byxapckoii obmactu
Pecriybnuku Y30ekucraH.

MarepuaJibl 1 METOABI

OObeKTaMH HCCIEIOBAHUHN SIBISUIUCH COPT
xyionyatHuka «byxapa-10», nMMyHOCTUMYJISI-
Top «3epokcy 3000 Mr/in KosutouIHOTO cepedpa
U TPU Pa3JIMYHBIX J103bl, CPOK IPUMEHEHUS U
I'YCTOTBI CTOSIHUSL PACTEHUH XJIOMYaTHUKA.

HccnenoBanuss MNpoBOJMINCH 10  METO-
JIMKe, npuHiATOM B HayuyHo-uccinenoBareib-
CKOM HHCTHUTYTE CEJIEKLUH, CEMEHOBOACTBA U
arpOTEXHOJIOTUM BBIPALMBAHMUA XJIONKA by-
Xapckoi Hay4Ho-onbITHOM cranuuu (HUNC-
CuABX), — «MeTroauka IOJCBbIX U Berera-
IIMOHHBIX OMBITOB C XJIOMYaTHUKOM» (1973)
[22], «MeToauKka npoBeaEHUs MOJIEBBIX UCCIIE-
noBanuit» (Tawmkent, 2007) [23; 24]. Jlanubie
pEe3yJIbTAaTOB 0 YPOKAHHOCTU ITUCIEPCUOHHO
[IPOAHAIM3UPOBAHBI IO MeTonuke b. Jlocme-
xoBa «MeToauka moyieBoro omnbitay (Mocksa,
1989) [25].

Paccrosinne Mexay psIblO COCTaBIISET
90 cm. I[lmomane KaxaoW AETSIHKH — 72 M2
I'myGuna 3anmeranusi TpyHTOBBIX BOJ — 2 M IO
MEXaHUUYECKOMY COCTaBy cpenHero Beca. Kon-
TPOJIbHBIM (DOHOM CITYKMIIM HeoOpaboTaHHBIE
pacTeHMs XJonuaTHUKA. B kauecTBe 3TasloH-
HOro ooOpa3na BbBIOpaH HMMYHOCTUMYJISTOD
«®DutoBak» 200 M/t u 200 mi/ra mpu pazHBIX
CpOKax €ro mnpuMeHeHus. Bcero wusydamucs
15 BapuaHTOB.

Pacnpenenenue ONBITHBIX BapUaHTOB O
MOBTOPEHUSAM Ha 1oJie ObLIM MPOBEACHBI IO
MeTolly pangomu3zanuu. B tabmuue 1 moka-
3aHO paclpeeIeHUE ONBITHBIX BApUAHTOB I10
IIOBTOPEHMM Ha I0JI€ II0 METOy paHOME3a-
LUH.

UNM-®AH BA UHHOBALIMOH PUBOXITAHULL
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11 2 Bap.
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[Tpu ucnonp30BaHUM UMMYHOCTHUMYJIATOPA
«3epoKC» B OIBITE MPUMEHSUIA Pa3HbIE J103bI
(1-3 n/1; 1-3 n/ra + I[IAB 0,15 n/ra) u cpoku
(B mepuoj mpeanoceBHOW 0OpabOTKH CeMsH,
NosIBIIEHUs 2-4-X HACTOAIIMX JIUCThEB, OyTO-
HU3AIMM M [IBETEHUs XJIOMYAaTHUKA) Ha Tpex
(80-90; 100-110; 120-130 ThIC. KYyCcT/Ta) paz-
JIMYHON T'YCTOTBI CTOSTHUS paCTEHUI.

IIpu wuccnenoBaHuM A ONPBICKUBAHUS
pacTeHuil HUCMONB30BaIM PYYHOUW AaBTOMAKC,
pu HOopMe pacxona paboueit xuakoctu 1000
n/ra.

C6op ypoxasi IPOBOJAMIN PYUYHBIM CIIOCO-
00M 10 METO/ly B3BEIIMBAHUS CO BCEH ILJIONIA-
v nenstHk. KauecTBa BOJIOKHA omnpeaessuii B
obnactHoi nabGopatopun «Cudar», macauy-
HOCTB CEMSIH — METOJIOM SKCTPAarupOBaHuUs MeT-
poneiibiM 3¢upom Ha anmapate Cokciera.
Cxema OIbITOB MpUBEAEHA B Ta0IuUIE 2.

C 1enpio U3yuyeHus U orpeeneHus 3pdex-
TUBHOCTU Ipenaparta «3epoKc»: Kakas Tyc-
TOTa CTOSIHMSI PACTCHMH XJIOMYAaTHUKA, KaKOU
pacxoji, KakOBbl CPOKH IPUMEHEHHSI UMMYHO-
CTUMYJIITOPOB POCTa PaCTEHUN SBJISIOTCS ca-
MBIM OINTUMAaJIbHBIM BapuaHTOM, Opanu 3 pas-
JUYHBIX BapuaHTa TycTOThl cTtosiHus (80-90;
100-110; 120-130 ThIC. KYCT/Ta), 3 pa3iaUyHbIE
703bl pacxona npemnapata «3epokc» (1-3 n/t;
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1-3 n/ra +11AB 0,15 n/ra) u 4 BapuanTa CpoKoB IpuMeHeHUs (TIpeAnoceBHas 00paboTKa CeMsiH,
NOsIBJIEHUE B 2-4-X JINCTOYKOB, OyTOHM3aMA U (aza uBeTeHus). i Toro 4ro0bl UMMYHOCTUMY-
JATOp «3epoKc» FPPEKTUBHO EHCTBOBA HA XJIOMYATHUK B TEUCHUE BEreTallUH, UCIIOJIb30BAIH

npunenaroiee cpeactso [TAB 0,15 n/ra.

Tabauuya 2

CxeMa onpITa

IIpnmenenne 103 B CPOKH, JI/T; JI/Ta
BapHAHTEI I'ycrora crosi-
Ne Ol:'IbITa nus pactenuii | "'P eﬁ/_'moﬁcennaﬂ ;:mlmeﬂne B (aze Gyronu-| B pase usere-
THIC. KyCT./ra odpadoTka -4-X JINCTOY- samn st
ceMsIH KOB
1 80-90
5 Kontpomns 100-110 3amaunBanue | Ham3emHble opraHbl XJOMYaTHUKA CyCTIEHIUPOBATIN
CEMSIH BOJIOM C IUTHEBOM BOOM
3 120-130
4 . . 80-90
3 duroBak 100-110 200 200 200 200
DTanon MII/T mir/ra mir/ra mir/ra
6 120-130
7 «3epokc» 80-90 1 n/ra+
3 100-110 1 /e 1 n/ra + [TAB [AB 1 n/ra +ITAB
0,151/ra 0,15 /ra
9 120-130 0,15 n/ra
10 «3epoxc» 80-90 2 n/rat
2 n/ra + 2 n/ra + ITIAB
11 -
100-110 2w/ TIAB 0,151/ra TTAB 0,15 n/ra
12 120-130 0,15m/ra
13 «3epokc» 80-90 3/t
3 /e + TIAB 3 n/ra+ 3 n/ra +
14 100-110 ITAB TIAB
0,15 n/ra
15 120-130 0,15 n/ra 0,15 ni/ra

Onpenenenue BIAMSHUS B MEPHOJ TMPEIO-
CeBHOM 00pabOTKHM CEeMSH Pa3InYHbIX 103 «3e-
pokca» (ucmbITyeMble BapuaHThl) 1 DuTOBAKA
(9TaJIOH) Ha SHEPTHIO MPOPACTAHUS U BCXOMKEC-
TH CEMsH MPOBOJMIN Ha OMYIICHHBIX CEMEHaX
xyionuatHuka copra byxapa-10. Cemena 3ama-
YUBAJM B TEUEHHE JIECSITU YacOB B PA3IMYHBIX
no3ax pactBopa «3epokca» (1-3 1n/t) u durosa-
ka (200 mu/T), a B KOHTPOJILHOM BapuaHTE — B
BOJIC. A B TeUEHHE BereTaluy XJIOMUaTHHUKA (B
(aze mosBreHHs 2-4-X HACTOSIIUX JIUCTOYKOB,
OyTOHU3AIIMK U 1IBETEHHsI) STUMH XKe Ipernapa-
TaMH CYCIEH3UpOBaJM B j103ax 1-3 ji/ra + [IAB
0,15 5i/ra m 200 mi1/ra COOTBETCTBEHHO (TabI1. 2).

Pe3yabTaThl Hcc/ieq0BaHUS U UX AHAJIHU3

OnbiThl nipoBoauinuch B 2018-2020 rr. Ha
CPEIHE3aCOJIEHHBIX,  JYTOBO-aJITIOBUATIBLHBIX
MOYBaX B OKCIEPUMEHTAJIbHOM XO35HCTBE
HNUNCCuABX byxapckoir HOC. H3zyuenune
«3epoKkc» B KauecTBE HMMYHOCTHUMYISITOpA
MIPOBOAMIIM, UCIOJNB3Ys MpernapaT B pa3ind-
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HbIX no3ax (1-3 n/ra + [TAB 0,15 n/ra) u npu
Pa3IUYHON TYCTOTE CTOSIHUS PACTeHHS COpTa
xyonuatHuka “byxapa-10” (80-90; 100-110;
120-130 TbIC. KYyCT./TQ).

B tabnune 3 npuBeneHsl JaHHBIE M0 ypO-
XKaHOCTH, Ka4eCTBY BOJIOKHA U MAaCIUYHOCTU
CEMSIH.

[TocnenoBaTenbHOE NPUMEHEHHME IMIpema-
pata «3epokc» (2 J/T) mpH rycTOTe CTOSHUS
80-90 ThIC. KycT./ra) B MEpUOJ MPEANOCEBHOMN
00paboOTKH CEMSIH M 3aT€M ONPLICKUBAHUS Be-
reTupyroumx pacrenuii (Ha 2 n/ra + [TAB 0,15
J/ra) CHoCOOCTBOBAJIO MPOSIBICHUIO CHHEP-
ru3Ma aKkTUBHOCTH «3epokca». B BapmanTax
€ro MOCIIeJ0BATEeIbHOTO HCIOJIb30BAHUS BCE
M3y4yaeMble MOKa3aTely MPEeBBIIIAIN HE TOJb-
KO KOHTPOJIbHBII BapHaHT, HO U BApUAHTHI, HA
KOTOPBIX MPUMEHSIIUCH O3Bl PAacXoJ0oB «3e-
pokc» Ha 1-3 1/t u 1-3 n/ra + [TAB 0,15 n/ra
u npu ryctore crosiaust 100-110, 120-130 Tbic.
KycCT./Ta.
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Bausinue pacxona 103 npenapara ”3epokc’

Tabnuuya 3
> IpU Pa3JINYHOM I'yCcTOTe CTOSIHUS PACTeHMit
U CPOKOB Ha YPO:Kail M Ka4eCTBO XJIOMYATHUKA (1aHHHBIe 3a 2020 r.)

= Ypoxaii, u/ra Kagecrso
= + < - . i BOJIOKHA
= |2 1§ ¢ =
g = =R | €. % ¢ el | B
:; £E= R g 1-ii coop 2-ii cop e8| °- i &
=3 S=W S| & z g © = = E
£z 23z 2E | 2 = A 3 i =
= ", « = [SIR3) =) =) =)
S g - 2| B =) = = =
S 2 &= < S S| 8 s g g £ 2 2
< F = = 2| = £ - = - = = < =
g T & = S o = N = NN = 5 g S
£ = & S| & g 2 = @ s | s B %
9 = R 3 H o H 3 = /m
Ll 2] [>) [>]

[=a] [=a] [=a]

80-90 12,7 [ 65136 [ 363 | 89,0 | 45 [ 11,0 40,8 | 21,1 | 342 | 375
100-110 0,0 97 [63 133320 87,7 | 45 | 123 36,5 [ 21,0 34,1 | 372
120-130 57 1601321304 [ 847 | 55 [153] 359 [ 208 34,0 | 37,2

80-90 200 s A2 [ 7.0 [ 138 [443 ] 057 | 20 [ 43 [ 463 [212] 351 [ 400
100-110 500 ﬁ/:; 106 | 6,7 [ 137 [ 39.8 [ 90,0 | 44 [100 [ 442 [ 21,1 ] 35,1 [ 394
120-130 79 [64 136376 | 93,1 | 28 | 69 | 40,4 [ 21,0 ] 350 | 372

80-90 1 n/t; 153 68 [ 138 [ 421 [ 955 [ 20 | 45 | 441 [212] 350 | 385
100-110 1 n/ra + 10,1 |65 135376 | 885 | 49 | 11,5 ] 42,5 [ 21,0 | 348 | 38.1

[IAB
120-130 015 | 69 |63 [ 133|360 | 898 [ 41 [102] 40,1 [209 | 346 | 372

80-90 5 241 [710 140 [ 510 [ 971 | 1.5 | 29 | 525 [ 22.6 | 353 | 40,0
100-110 |5 yjra + TTAB L 144 [ 7.0 [ 139 [ 47,0 [ 92,5 | 38 [ 7.5 | 508 [ 222 ] 352 {392
120-130 0,15mra | 13,0 | 68 | 137 | 454 | 913 | 43 | 8,7 | 49,7 | 22,0 | 35,1 | 384
80-90 3 168 | 7.1 [ 139 [ 49,0 [ 97.0 | 1.5 | 3,0 | 505 [ 214 | 35,1 [ 40,0
100-110 |3 1+ AL 15:2 [ 7.0 [ 137 [ 440 [ 889 | 55 [ 11,1 ] 49,5 [21.3 [ 350 [39.0
120-130 0,15mra | 142 |69 | 135 | 43,8 | 920 | 3,8 | 80 | 47,6 | 21,1 | 350 | 383

S, 1,26 | 0,08 | 0,09
HCP,, 28 | 12 | 08

dopmupoBaHue OOJIBLIETO YUCIA KOPOOO-
YeK Ha XJIOMMYATHUKE MPU MPUMEHEHHH IIpe-
napara «3epoKc» B BapHaHTax MPEIOCEBHON
00paboTKu ceMsH 2 J1/T, B TCUYCHUE BEreTaIluN
(nosiBnenue 2-4-x HACTOSIIMX JIMCTOYKOB, OY-
TOHM3AIMS U [[BETEHUE) U MPU T'YCTOTE KYCTOB
80-90 ThIC. KyCT./Ta, KOTOPHIE CYCIIEH3UPOBATIN
o 2 n/ra + [TAB 0,15 n/ra, npegonpenennio
0O0JIBIIIOE KOJIMYECTBO KOpoOouek (24,1 mT. Ha
pacTeHue) Mo cpaBHEHHUIO ¢ KoHTpojem (12,7
mT. Ha pacteHue). [Ipumenenue «3epokcy» ¢
HOpMoii pacxona 1-3 n/t; 1-3 n/ra + ITAB 0,15
n/ra nipu rycrote crosiHus 80-90 Teic. KycT/Ta
MIO3BOJIUJIO TIOJYYUTH Majoe KOJTMYEeCTBO KOPO-
6ouek — 15,3—-16,8 mT./pacT., npudaBka K ypo-
JKaro XJIOTKa-chIplia cocTaBimwia Ha 3,3 1/ra u
9,7 n/ra cooTBeTCTBEHHO (Ta0IMI. 3).

HAYKA K U(HHOBALMOHHOE PA3BUTUE
SCIENCE AND INNOVATIVE DEVELOPMENT

UNM-®AH BA UHHOBALIMOH PUBOXITAHULL

Perynupyromiee aelicTBue MMMYHOCTUMY-
nstopa «3epokc» Ha (OPMHUPOBAHHE KOPO-
00YeK M HUX CO3peBaHUE CIOCOOCTBOBAIO TO-
JTYyYEHUIO0 KayeCTBEHHOI'O JOMOJHUTEIHHOTO
yposKasi, He TOJIbKO B BaJIOBOM cOOpe, HO U MpHU
MepBOM cOOpE XJIOMKA-ChIPIA, ATUHA U BBIXO]
BOJIOKHA W MAacCJIMYHOCTb CEMSH OTJINYallUCh
0oJiee BBHICOKMMH TEXHOJIOTMYECKUMHU KadyecT-
Bamu. Eciii B KOHTPOJILHOM BapuaHTe coOUpa-
mu B cpenHem 40,8 11/ra BaIoBOro yposkas, u3
KOTOPBIX 36,3 11/Ta SIBISAIOTCS MEPBBIM COOPOM,
TO TIPHU MPUMEHEHUU «3epoKCy» (MEePHO Mpe-
MTOCEBHON 00pabOTKU CeMsH, MOsBIeHU 2-4-X
HACTOSIIUX JTUCTOYKOB, OyTOHU3AIIMU U 1IBETE-
HUS) B HOpMax pacxona 2 i/T; 2 n/ra + [TAB
0,15 n/ra, rycrota xkycroB 80-90 Teic. KycT./
ra— 52,5 n/ra, 1-m cbopom O6s110 codpano 51,0
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1/ra, yto Oonbiie Ha 11,7 w/ra (28,8 %) koH-
TPOJIHOTO.

AHnanu3upys AaHHble TaOauubl 3, OTMe-
YEeHO, YTO IOJIOKUTEIIbHOE BO3JEHCTBHE «3e-
POKC» IIpU MPUMEHEHUH B HOPMax pacxoja Ha
2 /t; 2 n/ra + I1AB 0,15 1n/ra B 3aBUCUMOCTH
OT TYCTOTHI CTOsIHUS XjonmdatHuKa (80-90 ThIC.
KyCT./Ta) popMUPOBANIOCH OOJIbIIEE KOTUIECT-
BO KOpOOOUEK, YeM B KOHTPOJIbHBIX BAPHAHTAX.
KonmuectBo u Bec onHoit kopobouku u 1000
IT. ceMsH Ha 10-M BapuaHTe B CPEHEM COOT-
BETCTBEHHO cocTaBwin: 24,1 mr./pact.; 7,1 T u
140 r, yro GoJbIIIE IO CPABHEHHIO C KOHTPOJIb-
HeiM Ha 11,4 mT./pact., 0,6 T U 4 T COOTBET-
CTBEHHO.

[TonoOHast kapTHHA OTMeYalach MPH HpU-
MeHeHuu «3epokcy» 1-3 n/t; 1-3 n/ra + 11AB
0,15 n/ra 10361 pacxoa u ¢ TaKOH ke IryCTOTON
pacTeHuil, KOIMYECTBO KOPOOOUEK U BEC OIHOM
kopo6ouku 1 1000 mT. CeMsH COCTaBUIM CO-
oTBeTCcTBeHHO: 15,3-16,8 mr./pact.; 6,8-7,1 r u
138-139 .

Taxoke Mpu MpPOBEICHHBIX ONBITAX BBISBU-
JOCh, YTO C YBEIMYEHHEM TYyCTOTHI CTOSIHHUS
(100-110; 120-130 TBIC. KYCT./Ta) HOHU3MIACH
JUIMHA, BBIXO/] BOJIOKHA U MPOLIEHT MACINYHOC-
TH CEMSH Ha Ka)X/IOM PaCTEHHH BO BCEX BapH-
aHTax (tadm. 3).

Kak cBUAUTENBCTBYIOT JaHHBIC TAOIUIIBI 3,
IIpU IPUMEHEHUH «3epOKC» B 103aX 2 11/T U 2 11/
ra+ITAB 0,15 n/ra na 100-110 TeIC. 11 120-130
TBIC. KyCT./Ta C TMOBBIIIEHUEM T'yCTOTHI CTOS-
HUS CHU)KAETCS KOJIMYECTBO C(HOPMUPOBAHHBIX
KOpoOoYeK Ha OJHOM KyCTe, TaK Kak B 3TOM
BapUaHTE KOJUYECTBO KOpoOoUek B (haze co3-
peBanusi cocrapisio 14,4-13,0 mT./pacT., 4To
Ha 9,7-11,1 mT./pacT. MEHBIIIE ONTUMAIBHOTO
BapUaHTA.

Bonbmioe obpazoBaHue KOpoOOUeKk U HX
Oosiee paHee CO3peBaHKME NPU BapUaHTaX MPH-
MeHeHus «3epokca» B mo3ax 2-3 i/T; 2-3 a/ra
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+ ITAB 0,15 n/ra u npexHeii ryctore CTOSIHUS
pactenuit 80-90 Thic. KycT./Ta IPUBENIO K IO-
JYYEHUIO OOJIBILIEro KOJUYECTBA YpOiKas Kak
panHero cbopa, Tak u BasoBoro (52,5-50,5 1/
ra; nepBoro coopa ypoxas — 51-49 n/ra coot-
BETCTBEHHO.

B 10-m BapuanTe npuMeHeHus «3epoKca»
(2 n/t; 2 n/ra + ITAB 0,15 n/ra, rycrora cTOs-
Hus pactenuit 80-90 ThIC. KyCT./ra) CTUMYJIH-
pyliee JeiicTBHE Ipenapara BbIPa3uWiIoCh He
TOJILKO B IMOJYYEHHU JONOJIHHUTEIBHOTO YpO-
’ast, HO ¥ 3HaYUTEIbHBIX MPUOABOK B IMEPBOM
cbope, ypoxkait KOTOPOTO OTINYAETCS BHICOKUM
KayecTBOM BOJIOKHA.

Tak, B 10-Bapuante 00paboOTKH «3epoK-
COM» BaJIOBOH yposkail u mepBblii cOOp ypo-
’asi TPUBBICWIIM KOHTPOJBHBIE IOKa3aTeln
Ha 11,7 u 14,7 wra. Takum ob6pa3om, B Ba-
pUaHTax ¢ MpPUMEHEHUEM «3epoKcay oI
XJIONKa-ChIplia 0oJiee BBICOKOTO KauecTBa
3HAUUTEIBHO MPEBAIUPOBAJIA HA/ JOJIEH ypo-
’asi MEHBIIIEro KauecTBa B CPAaBHEHUHU C KOH-
TPOJIBHBIM.

[IpoBeseHHBIE HAMM HCCIEAOBAHUS IO
BIMSIHUIO CTHUMYJIATOPOB POCTa B 3aBUCHMOC-
TH OT TYCTOTBI CTOSIHUSI PACTCHUHN Ha TEXHOJIO-
TMYECKUE KadyecTBa BOJOKHA M MAacIUYHOCTh
CeMsIH IOKa3aJid, YTO UCHBITYEMBbId UMMYHO-
CTUMYJIATOP «3€POKC» OKa3aj MOJIOKUTEIBHOE
BIIMSIHUE Ha 9TH [TOKa3aTelu.

Pe3ynbTaThl MCCIEIOBaHUS TOKA3aIH, YTO
PErysiTOpsl pocTa pacTeHU He TOJBKO YIIyd-
IIal0T KA4eCTBO BOJIOKHA U MAaCIMYHOCTh, HO
Y HE3HAYUTEIHHO MOBBIIAIOT €ro BbIxoA. OT-
MEUYEHO TOJIOKUTEIIbHOE JIeHCTBHE «3epoKcay
u Ha Bec 1000 cemsiH, AJIMHY M BBIXOJ BOJIOK-
Ha. B KOHTPOJILHOM BapHaHTEe OHU COCTABIISIIN
coorBeTcTBeHHO: 136 1; 34,2 MM u 37,5 %; B
ucneityemoM 10-m Bapuanre — 140 r; 35,3 mm
u 40 %, uyto OoJblIe KOHTPOJIBHOTO HA 4 T;
1,1 mMm; 2,5 %.
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Puc. 1. O01umii BUJ HAKOIUIEHUS] YPOKAMHOCTH
HA OIHOM KYCTe XJIOMYATHUKA B KOHTPOJIHLHOM

BapuanTte npu rycrore crossuus 80-90 Toic.
KYCT./Ta

Ha pucynkax 1 u 2 noka3zaHo HakOIUIEHHE
ypOKalfHOCTH Ha OJHOM pacTeHHH, HE oOpa-
00TaHHOM HMMMYHOCTHUMYJISITOPOM «3€POKC»
(KOHTPOJIbHBIN BapuaHT) U 00pabOTaHHOM HM-
MYHOCTUMYJIITOPOM «3€pOoKC» B A03ax 2 JI/T
u 2 n/ra + ITAB 0,15 n/ra B TeueHue Berera-
LMY XJIOMYaTHUKA, IpH rycrore ctosuus 80-90
ThIC. KYCT./Ta.

BriBoabl

[TonBonas KpaTkue UTOTU MPOBEIEHHOTO
UCCIE0BAHUSA, MOXHO OTMETUTb, UYTO HC-
II0JIb30BaHUE CTUMYJIATOPA «3€POKC» B pa3-
JIUYHBIX 103aX, IPU pa3IMYHBIX CPOKAX BEre-

Puc. 2. O0mmii BUI HAKOILICHUS
YPOKAMHOCTH HA OJJHOM KYCTe
XJIOMYATHHUKA NPU IPUMEHEeHUn
HMMYHOCTHUMYJISITOPA
«3epoxc» B n03ax 2 j/t; 2 a/ra + IIAB
0,15 a/ra npu rycrore crossaus 80-90 Toic.
KYCT./Ta

Talluy, Pa3IMYHON T'yCTOTE CTOSIHHUS pacTe-
HUM CIOCOOCTBYETIIyUYLIEMY Pa3BUTHIO XJIOI-
yaTHUKa, (GOopMHUpYyeT OoJibllee KOJIHYECT-
BO IIJIOJJOBBIX OPTaHOB, BCJIECTBUE YETO MO~
BBIIIIAIOTCS: KOJIMYECTBO KOpobouek Ha | Kyc-
T€, BeC 0JJHOI KopoOouku, Bec 1000 wmt. ce-
MsIH, Ka4€CTBO BOJIOKHA, MAacJIUYHOCThb Ce-
MSH W YpOXaWHOCTHh XJONKa-ceipua. [lpm
ATOM IIpenapaT yCKOpsAeT CO3pEBaHUE XJIOI-
KOBBIX KOpOOOYEK, YTO Mpeaonpeaesser
HoJIydeHHe OOJIBIIEr0 KOJUYECTBA PAHHETO
ypokas, oTiudarouerocs 0oiee LEHHBIM
BOJIOKHOM.
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NMUJITAKAIIIMK CAHOATHU KOPXOHAJIAPHUJIA
MAXCYJIOT UIIIJIAB YUKAPHUII "KAPAEHJIAPUJIA KUMEBUI
IPENMAPATJIAPHUHT YPHU
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AHIMKOH MaIIMHACO3TMK UHCTHTYTH,
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Annomauusa. Taoxuxomnap Hamudxicacuoa NUIIAHU KAUMAa UUAAuL H#apaénuoa mapkuouoa-
2u maduutl NOIUMEPIAPHUHE CY8 MADCUPUOA emapiu 0apaicaoa OyKuwu xamoa uui 0aeomMuod
VHU Caknauioa mawiky Myxum mavCupu, UKIUM Xapopamu, HaMIuKKa Kapad nuuia unuoacu ce-
PUYUH Oyeraumaiiou, cysoa axuiu 6ykmauou, MaKkpomMoieKyiaiapod mypiu KOHGopMayuoH y3ea-
puwnap Ky3amuamaiuou. bynune namusicacuoa nuiianune Xyuilany8uaniuK 0apaxicac Kamaiuo,
EMOH yysunUwY Xucoouea uniapoa Kyn Y3uiuwiap 0ynaou, moaaiu YukuHoulap Kynasou. by
Kabu scapaéniapHune ON0UHU ONUW MAKCAOUOA MAXCYI0mM UUAA0 YUKapuumod NUIIAKAULTUK-
0a UUAAMULAOUSAH KUMEBUI MOOOAAPHUHE AXAMUAMU KAMMAIueu uHoobamea oluHean xouod,
NULLA XOMaué2a MoOupuKayus KU OpKaiu Cupamau Xxom unax oauul yCyunapu epumuieat.
Taokukom mamudicarapuHuHe UIMUU aXamusmu NUUIAHU CAKAAW 6d YYSUul Jcapaénuea cai-
OuLl mavceup KUIAouean mypau Xui OMULIAP MabsCupOan XUMOs KUIUW OPKAIU SHEU APAMULSAH
CUpmHu Gaorraumupysuu Moooalap mabCupuod Xom Unax YUKUWUHY Kynatumupuul cugpam
KYPCAmKUYiIapuhu AXUULaut, NULIAGHYU Cakaaul Xamoa Yy8uul Heapaénuoa Xocun 6yi1aouean HyxK-
COMNU XONamaapHu b6apmapag) smuws yCyaiapu uuaab YuKuIeanu, CUpmHu Gaoiiaumupyeyu
Moo0anap OunaH OnNMUMAaL KOHYeHmpayusaoa nuuila Xomaweécued unios oepuul opkaiu cugdham-
JIU XOM UNAK OTUUL HCAPAEHU CAMAPAOOPIUSUHU OUUPULUSA IPUWULLAHY OUTLAH UZ0XTAHAOU.

Kanum cyznap: nuina, Xyaiianys4aniuk, cugyul motiu, 6apoo — Koiouk ppaxyus, Mmooughuxka-
Yust, XOM UNAKHUHE YUKULLU.

POJIb XUMHNYECKHUX ITPEITAPATOB B ITPOU3BOJACTBEHHBIX ITPOLHECCAX
MPEJANPAATUI HIEJKOBOM MTPOMBIIIJIEHHOCTH

Cyaaiimonos Hlapud:xon AoaymanadoBuy,
nokTop dumocoduu o Texuudeckum Haykam (PhD),
JOUEHT AHAMKAHCKOTO MAITMHOCTPOUTEILHOTO HHCTUTYTA

Annomauus. Vccneoosanus noxkaszanu, 4mo 6 KOKOHe NpUpoOHble NoauMepsbl Habyxaom 0oc-
MamouHo noo 8030elcmsuem 800bl, A CEPUYUH He UCNAPAEMCs U3 NPAXCU KOKOHA 8He 3A8UCUMOC-
mu om 6HeuiHell cpeovl, KIUMAMUYECKOU memMnepamypsvl, IANCHOCMU U NIOXO UCNAPAEemcs 8
800e, paznuyHvIX KOHGOPMAYUOHHBIX USMEHEHULI MAKPOMOLeKYl He Habnodaemcs. B pezynomame
cooepoicanue 61a2U 8 KOKOHe YMEHbUAENC S, d 8 NPA#Ce 803HUKAEN MHONCECMBO PA3Pbl808 U3-3a
NJI0X020 NPSAOEHUS, YEeNUYUBAENCS KOTUYECH 80 OMX0008 8010KHA. Umobbl npedomaepamums smu
npoyeccol, ¢ y4emom 8aAdCHOCMU XUMUYECKUX 8eujecms, UCNOIb3YeMblX 8 NPOU3800CmEe WeiKd,
ONUCaHbl MemoOobl NONYYeHUs KAYeCMBEHHO20 WENKA-Cblpya nymem mMoougukayuu KOKOHHO20
coipbs. Hayunas 3navyumocms pe3ynomamos uccie008aHull coCmoum 6 mom, umo 00Cmueaemcs
aghghexmusenocmov npoyecca noyyeHUs KauecmeeHHo20 WelKa-colpyad nymem oopadomxu KOKOH-
HO20 CbIpbsi 8 ONMUMATILHOU KOHYEHMPAyUuu euecms.
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THE ROLE OF CHEMICAL SUBSTANCES IN MANUFACTURING PROCESSES OF
SILK MAKING INDUSTRY

Sulaymonov Sharifjon Abdumanabovich,

Philosophy Doctor in Technical Science (PhD),

Associate Professor, Andijan Institute of Engineering

Abstract. Studies reveal that during processing of cocoons, natural polymers in the cocoon
become sufficiently swollen under water, and depending on the external ambience, climatic tem-
perature, humidity, the sericin contained in the cocoon does not evaporate, does not suffocate well
in water. As a result, the moisture content of the cocoon decreases and there are many breaks in
the yarn due to poor spinning, which increases the fiber waste. In order to prevent these processes,
taking into account the importance of chemicals used in the production of silkworms in the produc-
tion of products, methods for obtaining quality raw silk by modification of cocoon raw materials
are described. The scientific significance of the research findings is explained by the fact that the
efficiency of the process of obtaining quality raw silk is achieved by processing the cocoon raw
material in optimal concentrations with substances.

Keywords: cocoon, wetting, sieve oil, bardo residual fraction, modification, raw silk output.

Kupum

JKaxon 6030puna Tabumii Tonanap, alHuKca,
MWUIA WITAK ToJIaCUTa OYNraH Tanad WWiIIaH-
iwira optubd G6opmoxma. “Xom umak Oyiuda
Xankapo koHcyibTatuB Kymura (ISAC)”
MabJIyMOTJIapura Kaparasja, CYHITH WHIU1apaa
nyHé 0yiinga 153 MuHT TOHHA aTpodHIa TUPUK
nwuia etuiitupwirad [1]. Murencus pasumina
opTiO OOpaéTran axoyM COHM XHCOOWTa WIaK
TOJIACH MCTEHMOJIM Ba YHTa OYJraH TaJaOHUHT
UCTUKOOJIa XaM OpTUO OOpHITN KYTHUIMOK/IA.
[lynra xypa, pecrnyOaukaMu3ia MHILIA, XOM
UIaK Ba WIAKIM Maxcyloriap cudaTHHU
SAXIIWIANI, TAaHHAPXUHH KaMaTHPHIN y4YyH
UNaK MaxCyJIOTJIAPHHU UIIIa0 YMKAPUIITHUHT
Oapua OockKWwiIapuaa, UIYHUHTICK, MWL
STHIITHPHIL, KypPUTHII, CaKJaml Ba YyBHII
Jkapa€Hiapujia MaxcysoT cudarura canouid
TAbCUP KYpCaTyBYH OMWIJIAPHU aHMKJIAII Ba
yiapHu OapTrapad KUIWIIra ajaoxuaa YbTHOOp
KapaTUIMOKIA.

V36ekucron  Pecny6nmkacu — KaxoHza
nla CTUIITHPUII Ba XOM HIIAK HWILIa0
yukapum Oyinda Xwuroil (104 MuUHr TOHHA)
Ba XUHIAUCTOHAAH (29,6 MMHI TOHHA) KEWUH
yauH4d ypuraaa 0y, 2019 iun sxynu Oyiinda
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19,5 MMHT TOHHA TUPUK NW1a €TUIITHPraH Ba
IIyHTa MOC paBHILJa pecryOaukamMu3 Oyinda
XOM WMaK Hnuiad yukapum xaxmu 770,5
TOHHAHU TAIIKHII 3T/IH.

bu3 y4dyH sHr MyxXuMm MacanaiapiaH Oupu
Oy mwiagaH 10Kopu cuaTin MyJI XOM HIaK
uiiad YMKapuil yuyyH TUPUK Ba KypyK MUJLIa-
JIApHU CaKJIalll, KaliTa MIIUIAIl TEXHOJIOTUK XKa-
pacHapuaa SKOJIOTUK MYXHT, METEOPOJIOTUK
[IapOUTIIAp, Xap XWJI XallapoTiap Xamaa Typ-
T XU OOIIKAa OMMJUIAPHUHT MWJIJIA Ba MUILIA
OYCTIOFUHUHT TEXHOJIOTUK XYyCYCHSTIapura
cayiOuii TabCUpUIaH CUPTHHU (aoJUIalITHPYBUU
Mo Ianap €paaMuaa IXUIHIaaad HoopaTaup.
Harwxkana nuinna nycriaoruaaru unak Tojiajiap
MIMKACTIAHUIIN, UIAK TOJAJApHU TAIIKHI KH-
TyBYM (UOPOMH Ba CEPHULMH ICKUPUIIMHUHT
OJIIMHU OJUII XamJla NHUIAHWHT YyBHJIUII
XyCYCUSITIIApUHU SIXIIWJIAL, ITYHUHTICK, HYK-
COHJIM TWJUIAJAPHUHT HAMJIAHWII Ba OYKHII
JapaXaCUHU OPTTUPHUII OpKaJIU CHU(PATIN XOM
UNAaK MIUIA0 YUKAPUIITa SPUIITIIIAIH.

UyHKM NHUTAKAIUIMK KOPXOHAJapura Ke-
a0 TymaéTraH NMWUIAJapHUHT KYT KUCMUHH
HYKCOHJIM TMWUIAJap TAIIKWI KWIMOKAA. By
MYaMMOHHU CHPTHH (HaoJUTalITUPYBYM MOJJa-
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nap OwnaH Moau(UKanys KWIHII OPKATH XOM
UIaK YUKHUII MHUKIOPUHUHI CE3WIapiid Aapa-
xKajla KYnmaluImuHu TabMUHJIAI OuiaH Oupra
NWITAKAIUIMK KOPXOHAJIAPUHUHT UKTHUCOAMN
camapalopJIMIUHUA OLIUPUIIT MyMKHH.

Oxupru iuanapaa pecryoauKkaMu3aa mi-
JAYWIMK Ba MWUIAKAILIUNK TApPMOKIapuia M-
Ja eTUITHPHIIAAH O01UIAa0 TO UITAK MAXCYJIOT-
Japy uial yuKapuiraya Oyaran TeXHOJIOTUK
xapaéunap Ba Oy kapaéHnapja KyJUIaHWIaIu-
raH MalllMHa MeXaHU3MJIap MyHTa3aM paBHIIA
TakoMuIanmmo 6opMokaa. bupok eturmrupui-
raH TUPHUK Ba KypyK NWIIAJApHUHT cudat Kyp-
CaTKMWIAPH MaBXYyJ] TEXHUKA Ba TEXHOJIOTHS-
Japra Moc KeaMmaciuru Tydaiiinu acocuit 3bTH-
00p YeT AIaH KeATUPUIIAAUTaH UIIaK KypTH Jy-
paraiUlapuHU KyNaWTUpUINTra KapaTWIMOKIA.
By sca, ¥3 HaBOaTH1a, pecryOIruKaMu3 UKTHCO-
nuéTura canOuil TabCUp KypcaTHILUTa 0JIn0 Ke-
nagu. lllyHUHT yuyH 3/1MTa UMaK KypT ypyFia-
puza  MaxaJUTMATAIITHPUIN  UIUIapu  Ool-
1a0 robopuira.

bupok mnwinamapHu cakjaml Ba yJapHU
YyBUII >KapaCHJapuaa CHUPTHU (aosulallTH-
pPYBUM MoJIanap KyJulamra Kam >bTHOOp Ka-
patuiaMokaa. by MyaMMOHM Xan 3THIIJa aka-
nemukiap X.Y. YcemonoB, M.A. Ackapos,
mpodeccopmap X.A. Ammmona, B.M. Orlixy-
xaes, JL.}O. FOnycoB, M.H. AGaykapumoBa-
JapHUHT MJIMHA MakTabiapuaa WIaKYMINKAA
UIUIATUIAUTaH  CUPTHU  (aosIalliTUPyBUU
MOJIIAJIAPHUHT KATOp aBJIOAJApU SPaTUIINO,
ynap Snonwusi, XuHauctoH, I[lokucron, Beer-
Ham, JKanyOuit Kopes kabu paBnaTiapHUHT
NaTeHTIAPUHUA OJIMIIra JpUIlraniap. bupok
STHJ CHUPTH OJUII TEXHOJIOTUK >KapaéHuaa
XOCWII Oynaaural YMKUHIWIApu 6apao — KoJj-
WK (PaKIMACH Ba CUBYLI MOMH acoCHIa SHTU
CUPTHH (haoJUTAIITUPYBYN MOIJJAJIAPHU CHHTE3
KWIMII Ba NWUIAIAPHU KaWTa uuuiamaa Kyi-
Jaul TexHosiorusuiapu ypranunmaras. [llynunr
YUyH CUPTHHU (DaoJIIalITHPYBYU MOIJIANIap aco-
cHJla MWIJIAHU CaKJall Ba YyBUII TEXHOJIOT -
JapyUHA TAaKOMUJUIAIITUPULIIATH OO GOpuII-
raH TaJIKUKOTJIAPHU TaxJIWI 3THO, STHII CIUPTU
OJIUIII TEXHOJIOTUK XapaéHUIa XOCHI Oymaau-
raH YMKUHAWIApU 0apao — KONIuK (pakius-
CH XaMJla CHBYII MOMH aCOCH/Ia CUHTE3 KUIHO
OJIMHTaH SHTU CUPTHU (PaoJUIAIITHPYBYU MOJ-
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nanap OWJIaH MWUIA MYCTIOFMHUHT TEXHOJIO-
MK XYCYCHUSTIApUHU 3CKUPUILJAH CakKjiall Ba
YYBWIMII JKapaHIApUHU SXIIWIANI TUJJIa-
KAallUIMK KOpPXOHAJapu YYyH XO3UPIU KyHJa
noa3ap6 Macanaigapaan Oupu xucobiaHau.

MarepuaJ Ba MeTOLJIAp

Wnvuii MIIHUHT MaB3ycu Oyiinua Hazapuit
Ba amalud TagKUKOTIAp yTKazwiaud. Mmparu
TaJIKMKOT HATHKAIAPUHU TAaXJIWII KHUIIUIIIA Ma-
TEMaTHUK CTaTUCTUKA yciyOuaan Gpoiaananui-
. AManuii TaakKMKoTiIap Oup Heda Wuiiap
naBoMua AHIMKOH BHIIOSTH bynokOomu Ba
X¥xkaob6on TymanuHuHr “‘bomr nuinaxonana-
pu’’ra Kapaluui XyKauuknapaa ¥Y36eKucToH-6
Ba XOpHXK UIAaK KypTH YPYFU AyparaiiapuiaH
NWa ETUIITUPUII Ba ETUINTUPWITAH IHJI-
nanapau “bBynox6omu unaru” OYMK TypJAaru
XHUCCAIOPIUK KaMUATH Ba Xapup Tojla Mach-
YJIMATH YEKJIAHTaH JKaMUATHAA 4YyBUII HyIU
ounan onubd Gopuiau.

OnuHran Hatwxanap AHIMKOH Mallu-
HACO3JIMK MHCTUTYTU Xamaa TOIIKEHT TYKHU-
MauMJIMK Ba EHIHJ CAaHOAT WHCTUTYTHHUHT
“CENTEXUZ” cepruduxanus Mapkasuua
AQHUKJIMTU IOKOpW Japaxkajard 3aMOHaBUI
ac000-ycKyHa Ba >KHXO03/1apjaa cUHA® Kypui-
1. AManuii TaJKUKOTIIAp HATHXKAIapH pyxcar
STWITaH yerapacuja umon4uau (95%).

[MunanapHuHr Xap Oup capananra Uiuiad
YUKApUII MapTUSUIapH Y4yH YJapHH Oyfar,
OenruiIaHral YM3MKIM 3UYINTY Ba Oy Kypcat-
K14 OyiiMua HOTEKUCIIUTH, XOM HUMaK YyBHII
TE3JIMTH, UTAK UIIa0 YMKapuIlll MEebEPH Ba TO-
T YUKUHIWIAP YUKW MUKIOpH Oenrunad
onuHagau. Mmna® umkapuira TaiépiaanraH
capa nMuJulanapjaaH HaMmyHanap oiaub OyrnaHa-
JIM Ba UIIAK YyBWJIQJAM XaMJa OJIMHTaH HaTHXKa-
Japra Kypa TEXHOJOTHK Yidamiapu Oenruia-
HaJU.

[Mwinanap nmapTuscuHU Oy¥jaml Ba YyBHII
yUyH capajlaHraH HuuiajJapHuHr 1/5 kucemu
HaMyHa KWIMO OJIMHAAM Ba yJapAaH WHUPHK-
JAIITUPWITAH MUWLIATAp HAMYHACH XOCHUJ KH-
nuHa . ByHMHT y4yH Xap OCIIMHYM KOIJaH
HaMyHaJlap OJHMHAAW. Ynap sxmuiad apa-
JAIITUPWITAHJIAH CYHT Xap Outracu 1 xumio-
rpaMMJIM UKKMTa HaMyHada OJIMHAAW: OMpUH-
gy | KWJIOrpaMMIIM HaMyHaya — WIUIA0 YMKa-
pUWIQAUraH XOM HMIAKHUHT YHM3UKIU 3UYIATH
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Ba Oy Kypcarkud Oyin4ya HOTEKUCIUTHHU
Oenrmiam y4yH; UKKMHYUCH — 6 KUJIOTpaMM-
M HaMyHa NWUIAJIAPHU OYFNall PeKUMUHH
6enrmwnam yuyH. Konran nuutanap nuanap-
HU YYBHUITHMHT MakOyJ TE3JIMTMHH AaHUKJIALI,
UnaK “nuiad YMKapuil MebEPH, UIIAK Ba TOJa-
JM YUKUHIAWIAPHUHT YUKW MUKIOPHHU Oe-
TUIalll y4yH unuiatuiamm [2, 3, 4, 5].

TagKuKOT HaTHKAJIAPU

WMyt TeXHUK TapaKkKUETHU STHAJ1a yKa1all-
JAIITHPUILHN aMajra OLUPUILI KYI XoJulapjaa
SIHTM TE€XHHMKA Ba TEXHOJIOTHUSJIAPHU SpaTHUll,
yIapHU TYJIAKOHJIM YpraHuil OwiaH Yy3BHUH
oormukaup [6]. T'am, acocaH, X03Upru KyHa
MycTtakwin PecryOnukaMu3 HUKTHCOAMETUHU
MyCTaxKamJjall, CaHOAaT KOPXOHAJIapUHU MO-
JEpHU3ALMs KAWL OPKajIu SHI'M TEXHHUKa Ba
TEXHOJIOTHsUIapra yTKa3uil, (GaH Ba TEXHUKA
I0TyKJIapuaad (Qoiiiananumi, IOKOpU camapa-
JOPJIMK Ba WII YHYMJOpJIMTHra sra Oynran
CYHITH pyCyMJaru JacTroxJjap XamJa ycKyHa-
napAaH Tyna GoiaasaHuIl KepaKIUTuHU KYp-
caTMOK/a. YyHKM X03UpIU KyHJa Te€3 Cypbar-
na omu6 6opaérran xapuaopiaap Tanadiapura
CaHoaT KOPXOHAJIAPHMHMUHI HIUIA0 YHMKApHII
UMKOHHATIAPH MOC KEIMa&TraHIuru OyHra
MUCOJIIUP.

[Innna maBcymMui XoMam€. YHUHI Y30K
BaKT MWUIAKAIUIMK oMOOpJapuaa CakIaHUIIN
Ba KalTa MUUIAHUIIMJIA XaM y3Ura Xoc Myam-
MoJIap X03Upraya MaBxy[l. YJIapHHM €uull 3ca
yTa MyxuM axamusTra sra [7].

Onu6 Oopunaérran TaKUKOT UIUTAPUHUHT
KypcaTulInya, MUJUIAHU CaKJIall Kapa€HIapu-
Jla UKJIUM HIApOUTIIApH Ba aTpo(-MyXUTHUHT
JOUMHUH Y3rapuiiny Xxucobura nusia Koouruma-
I'M CEpULIMH KaTJlaMMra HaM XaBo, y3rapyBuaH
Xapopar, XaBoJard KUCIOpPOJ TabCUp KWINO,
YHUHI KUMEBHUM TEXHOJIOTHK XYCYCHUSATIAPU-
HU Y3rapTUpaay Ba BaKT YTUIIW OWIaH MHUIUIA
KOOMFUHUHT dCKUpHUIIUra onud kenaau. Hatu-
’Ka/Jla CEpULIMHHUHI CyBJla IOMIIAIIM €MOHJIA-
M0, NWITAHUHT YyBWIJIMIINTA CAIOUI TabCcup
KWJIaJW Ba Ky MUKJI0OpJa YUKUHIM (JI0C, CaH-
HOX, YyBWIMaWIUIaH NWLIAIAP YUKUIIH, Y-
BUII >KapaéHula y3WIMILIap COHM OPTUILIUIA)
Kynaiummra onub KenuIy Ky3aTHiraH.

bynapaan Tamkapu, nwiaHu Cakiail xka-
pa¢HuIa nuiia KOOUFUra Kys TYLIHUILIN, MOFOP
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OocCHIIH Ba XalapoTiap TAbCUP KUIHIIY MU
KOOUFH TE€XHOJIOTUK XYCYCHATIApUHHUHT Oy3H-
mummra cabab 6ymanu. lllyHunr yayH pecy0-
JINKaMH3Ja CTUIUTUPWIAETIAH TYKUMAYUIUK
CAaHOATHMHUHI KMMMAaT0axo Iujia XOMallécu-
naH cu(daTiIi XOM HIIAK MaxCyJIOTIapy OJIHII
y4yH MUIa KOOUFUHUHT TEXHOJIOTUK XYCYCH-
SATIAPUHU CaKJIall MaKCaJWuJa Xap XWI CyBJa
9PYBYM MOJIUMED Ba CUPTHU (HAOIIAIITUPYBYUU
Moananapaan (oiganaHuim xucobura aMmanra
OLIMPUIIHU WIMHM EHJOLITAH XOJIJa amaaui
TaIKUKOT HILIapuJa KyWuaaru acocui maca-
nanap Kyvuiaras [8].

- mWulara JacTiadKu WOUIOB OepuIliaH
ONIMH CUPTHU (HAOJUTAIITUPYBYH MOJJIATIAP
OwnaH yHU MOIUUKALKS KUITUII Ba TTHJIIA KO-
OWFY HAMIIAHUTIIMHY YPraHWIIL;

- CUPTHHU (haoJuTalITUPYBYM Mozjanap Ou-
naH MoauUKaug KWIMHTAH MHJUTAHH Y30K
MyAJaT CakJall Ba YyBHII XKapa&HIapura Tab-
CUPHUHH YpraHulll,

- mWulara JacTiadKu WIUIOB OepuIliaH
ONIMH CUPTHU (HAOJUTAIITUPYBYH MOJJATAP
Oomnan MoaudUKaIs KUITUII TEXHOJIOTUSICUHI
SIPATHIIL

- WNUIOB OepUiITaH MULIallapAaH OJUHTaH
XOM HMITAKHUHT (PU3UK-MEXaHUK XYCYyCHUSTIapU-
HU ypraHuul.

PecriyOnukamMusna ST CIUPTH YHUKUH-
aiapu — 6apao — KOJIAUK (pakiuscu Xamja
CUBYLI MOWHM MaxaJUIMA KYII TOHHAJIM UKKHU-
JamMuu xomaiuénapaan 6upu 6yiauo, ynap aco-
cula CUPTHH (haomamTupyBUd MOJJANap Ba
cnupT — (aonm MaxcyjoTiaap OJIUIN MYMKHH,
YYHKH yJIAPHUHT TapKUOHW TypiH KyHU MoJie-
KyJISIp CIUPTIAP, FOKOPH MOJEKYISp OKCHII-
nap, €F KUCJIOTalIap Ba Xap XWI OOIIKa MyXHM
KyTOJM TypyXJap cakjaHaJuraH KUMEBUM Ou-
pukmanapra 6oii. Kenr mukécna cuptau ¢aos-
JMANITUPYBYM MOJJIajap MIIJIATYBYU Ba OyHUHT
acocuJa TApMOK caMapagopIUTUHU OIIUPYBYU
coxanapAaH OMpY UMAKYMIUK CAaHOATH XHUCOO0-
nanazu [9].

TankuKOTIIap HaTUKACKUIA MMUJUJIAHU Kaii-
Ta WIUIANI KapaéHuaa TapkuOumaru tabuuit
MOJTMMEPJIAPHUHAT CYB TahCUPHUIA €TAPJIH Jla-
paxana OVKMIIM XamJa WU JaBOMHIA YHH
CakJIalmaa TalKd MyXUT TabCUPHU, HKIUM Xa-
popartH, HaMJIMKKa Kapal Muiia umujaaru ce-
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pHULIMH OyFIaHMaiau, CyBa X1 OYKMaiau,
MaKpoMoJieKyJaaapaa Typiu KoHGopMaluoH
y3rapuuuiap Ky3aTuiManau. byHuHr HaTuxa-
CUJa MUIAHUHT XYJUIaHYBYAHIUK Japakacu
Kamaiuo0, EMOH UyBHIIUIIIKA XUCOOUTA UTLTAp/Ia
KYT y3uiuiap 0ynul, Tojganu YUKUHIUIap
kymasau [10]. By aca kuMmaT6axo miagaHn
oKuJoHa (polimamaHuI Ba XOoM UMak cudartu
XamJa acTroX Uil yHyMH Macaiiummura oiud
kemaau. lymapnan kenu® YMKKAH XOJiaa,
NUJUIaTapHA KaiTa uiuiami xxapaé¢Huaa KOOk
YYBUJIUIIMHYU SXIIUIANI BA XOM HIAK YHKHU-
Y OPTHUIIN/IA KYJIJTAHUTIAUTaH SSHTH CUPTHU
(haommamTupyBYM MOJAANIAPHA HUKHU PECypC-

@

napaaH ¢oiganaHraH XoJJa CHHTE3 KWIHO
[11], nmuta xoMamécura KyJaanl y4yH Tai-
épnaHraH KMMEBMH Ipenapariap €paamuia
Moau(pUKAUS KUTUHUO, KyWHUJaru HaTHKa-
napra >pumungu (1-xagsan).

I-kaaBas TaxIMIUAAH MablIyMm OYIHILIU-
4ya, CyHbUH JNacTanapia eTUIITHPWIraH Mui-
Janapra CUpTHU (aoJIalITUPYBYU MOJAajap
OunaH uIUIoB 6epu0, xap 5 Kr muwia yyBHII-
ragaa, ypra xucobma Tabuuii nacraiapna
STUILTUPUINO HMIUIOB OepuiraH Nujuiagapra
nucbaran 30 rpaMM, Ha30paT HaMyHaJlapura
Hucbaran 45 rpaMM XOM HIIaK YUKUIIM KYTI
Oyiras.

1-s1caoean

Typau kumépnii npenapatiiap Ou1aH Moau(PUKANHUAIAHN0, oOMOOpIapaa CaKJIaHTaH
NUJLIATAPAAH YYyBIITAaH XOM HIIAK MaccacH

Bapu- CHPTHE (a0AIAMTHPYBIH MOIANAD TYPAADH Xap 5 kr nuasajapaaH YyBUJITaH XOM HUIAK, KT
aHT 1-oii [ 3-oii [ 6-0ii | 9-oii
CyHbuii jactanap OuaaH OJIMHTaH MUJLTaIap
1 | Cusyw (10%) + Bapno (40%) 1,769 1,764 1,719 1,661
2 | Cuyw (10%) + Bapmo (40%) + 12T 115 (1,5%) 1,780 1,771 1,742 1,679
+ 11K (0,5%)
3 | CuBym (10%) + 131" 115 (1,5%) + HIK (0,5%) 1,771 1,762 1,727 1,669
4 | bapmno (30%) + IIOI" 115 (1,5%) + IIK(0,5%) 1,773 1,760 1,709 1,650
5 |bapmo (30%) + I13I" 115 (1,5%) + Cuyui (5%) 1,766 1,754 1,703 1,643
6 |Cusym (10%) + II3I" 115(1,5%) + bapzmo (25%) 1,768 1,759 1,671 1,654
Tabuuii nacranap OwiiaH OJMHTaH MULIAIAP
1 | Cusyw (10%) + Bapno (40%) 1,750 1,657 1,643 1,611
2 | Cuyw (10%) + Bapmo (40%) + II2I'115 (1,5%) 1,761 1,773 1,719 1,618
+ HIK (0,5%)
3 | Cusym (10%) + II3I" 115 (1,5%) + K (0,5%) 1,756 1,729 1,700 1,620
4 | Bbapzno (30%) + 190" 115 (1,5%) + LK (0,5%) 1,768 1,724 1,704 1,611
5 | bapmo (30%) + I13I" 115 (,5%) + Cusym (5%) 1,751 1,712 1,691 1,674
6 |Cusym (10%) + 13T 115(1,5%) + bapzmo (25%) 1,746 1,720 1,651 1,611
WmimoB GepriiMarad Ha3opaT 1,745 1,672 1,643 1,608

[MunnanapHu KaiiTa UIIam Ba yjaapra Jact-
7a0KW WIUIOB OEpHUIT HUXOATIA axXaMHUSATIN
TEXHOJIOTHK *apaéniapaad oupu. [Tunna rym-
OarvHM YJIIUPUIL, KYPUTHII yCIIyOHu Ba cudaT
KeNnrycuaa MWIUIAHUHT TEXHOJIOTMK XOccana-
pU —WLIAaHU YyBUO, YHIAH WIIAK OJIMII, UTIAK
YUKW MUKIOPH, MWIJIAa UIUHUHT Y3ITyKCH3
Y3YHJIUTH, MWIa UIHHUHT YU3UKIH 3UWINTH
Oyiirua HOTEKHUCIIUTH, XOM UIaK CUPTUIA HYK-
COH XOCHJI OYJIMIIIN Ba XOKAa30 KYpcaTKUIJIapHU
oenrunad 6epanu. [Tunmara mactiabky MILIOB
OepuIll TEXHOJOTUSICUTA 3Ca XOM HMaK WIIa0
YUKapHIL TEXHOJOTUSCHHUHT KojiraH Oapua
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TEXHOJIOTHK >kKapaéHiapu OOFITUKIUD.

[Munnamapra nactiabKy UILTOB OEPHUIIT TEX-
HOJIOTHSICH, Y KaHJal ycyn OYIMacuH, TUPHUK
Muianapra HucOaTaH XoM UIMaK YUKHII MUKIO0-
puHu Kamaitupaau. [Iunna koOuFuHUHT OOTII-
JIAaHFUY TaOMUN XYCYCHSTIApUHU CakKjad Ko-
JUII YIyH YHUHT TapKAOWIa MaBXyJl Oyiran
92-95% namnukHu Wykotum 3apyp. Koaran
HaMJIMK TIWJUTa KOOWFHUIA CakJIaHUO, Y XaBO-
Jard HaMmJIMKKa skuH Oynamu. LlyHwHr yayH
nuia FyMOaruHu KypuTHO, YHUHT HaMJIMTH
10-15; ra kentupwnaérranga, NUUIaJaH UIAK
YUKW MUKJAOpU Kamasiiu [12].
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MabayMKH, IOKOpUM HamIIMK[a CakKJaHTaH
nwiia KOOMFUHUHT TaOUHMM XYCYCHATH Y30K
cakjaHaau, Oupok 15% naH 1oKopu HaMIUKIA
CakJIaHraH MUUIajgap KOOUFUIA MOFOp Maiao
6ynmu6, Oy XOM NMWIJIAHUHT TEXHOJIOTUK XYCY-
CUSTJIapyuHM nacantupany [13].

I[Mummanuar xoOwruaa 15 % HAMIUKHU
cakyau yuyH yHu 0,1 coar naBomuaa KypuTHII
3apyp. TaOumiiku, UCCUKINK MaHOau xapopa-
TH OMp XWJI XOJaT[a CakJIaHTaHJa XaM MHJUIa
KoOurn rymOakka HUCOATaH TE3POK KypHUUIH.
[IIyHUHT y4yH XaM KypUTHIL KapaEHUHU TAKO-
MUJLIAIITHPHUII XKyAa Mypakkao [14].

MabayMKH, IOKOpU Xapoparja KHCKa
MyJJaTia NWUIAJapHd KypUTHII XaM IMuia-
KaIlUTMK TEXHOJOTHICUTa KOOI sMac, Oalku
canbuii Tabcup kypcaraau. bup cy3 6unan tab-
pud Oepunrania, nuulaiap KOPU Xapoparia
KHCKa MyJAJaT/Aa KypUTWIca, YHUHI FyMOaru-
JlaH ra3 XoJlaTujaa axpad YMKKaH aMMHaK XU-
cobura nuuia KOOUFU KU3FUII KUTapPaHT TYC
0710, Y3UHUHT TaOUUH SIATUPOKIUTUHU HYKO-
taau. LlyHUHT IeK, TUITAHUHT YyBUITY BYaHIIU-
v EMOHJIAIIA/H, TUJIA MITUHU YIIalI1aH XOCHIT
Oymagurad TYryHiap KymainoO, UIMaKHUHT CH-
¢baTu macasu.

FOkopu xapopataa, KUCKa MyagaTia Kypu-
TWITaH NWIanap Y3UHUHT TaOMMHA PaHTHHU
WYKOTaJM, KYpUTHIL XapopaTh KaH4a FOKOpHU
Oyica, NWUIAHUHT TaOMMH paHTUHH HYKOTH-
I IIIyHYa FOKOpU Oynaau. AiHuKca, OyHman
X0J1aT MWJUIAJTapHU KyPUTHII )KapaCHUIaru xa-

J

X0M UNAaK YUKUHIIH, KT

1.6
0 3

popart 120 rpagyc Ba yHIaH IOKOpH Oynrania
SIKKOJI Ky3atuiaiau [15].

KOxopuaa 6aéu sTrnTannapra TasHuo, Mui-
JalapHU KYPUTUIIHUHT MaKOyJ KYpCaTKMYUHH
Takpr0a acocuia aHUKJIaI Ba3u(pacuHu ¥3 oJI-
IUMM3ra Makcaa Kwinb onnuk. [lunnanapau
sapuM Kyputuil yuyH “CK-150 K” xypurtuim
KOHBEHEPUHUHI YYUHYU KyHH 30HACU TAHJIAH-
. By epia mwiianap SHT FOKOPH HaMITMKKa
spumirad 6ynub, Oy 3oHamaru xapopatr 60-70
rpagyCHu TalIKWI 3Taad. byHpall pexumpaa
UIUIoB OepuiraH NWUIAJAPHUHT JacTiaOKu
TaOUUI XyCyCcHATIapu CakJaHraH XoJjaa KO-
Jnagu. byHUHr ydyH KypUTHUII KOHBEMEPUHHUHT
TaHJIAHTAH 30HAacHUJa MuuIajapra CUpTHH ¢a-
OJUTAIITHPYBYM MOJIAJIApHU IMypKaIl MOCia-
Macu unutad YuKuirad 0ynuo, TEXHOIOTHK T1a-
pametpiap acocuaa 6axxapwiras [16].

Omub Gopuirad TaAKUKOTIIAp HATHXKACHIA
STHJI CIIUPTH UILTA0 YMKAPHILAA OJTMHTaH SHTU
CUPTHH (haoJUIAIITUPYBYH MOJIATAPHH TATOMK
KUIuO0, NHJUTAaHU CaKJIall Ba YyBHII KapacHia-
PUHHU SXIIAIANI OPKAIK CU(ATIN UIIAK MaXCy-
JIOTJIApY YUKUIIMHUA KYNAaUTUPUII MYMKHUHIIM-
I'M Ba 11y OwiaH Oupra, muiianap y30K Myat
CaKJIaHTaH XoJIap/Ja XaM CUPTHH (paouiamTu-
PYBYH MOJiIaiap TabCUPHU WKOOMUIUTY UCOOT-
nanju. Taxpubanapra kypa, CyHbUi Jactanap-
Jla eTUIITHPWITaH MUUIajapra 2-BapuaHTIaru
CUPTHH (haoJIAIITUPYBYM MOJAJANAp HIILIA-
TWITaHJa XOM UIAKHUHT YUKHIIH SHT I0KOpU
HaTHXa Oepau.

&

6 9

CakaHuLI MyAJATH, Oi

a) CyHBHI JacTanap;
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Xom unak YUKHIIH, KI'

1.6
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1%

6 9

CakyiaHuII MyAJATH, 0t

0) Tabuuii gacranap.

Pacm. [Iusianapra cuprau Gpao/uialITHPYBYU MoAa OMJIaH MULI0OB Oepud, omOopaapaa
caK/JIal MYJJATHHUHT XOM HNAK YUKUIINIa TAbCHPH

Onmu0® Oopunran TaAKUKOTIapAa ITHI
CHHMPTH YUKUHIWIAPH 0ap0 — KOJIAMK (Ppak-
LUSACH Ba CUBYII MOWH acocujia CUHTE3 KUINO
OJIMHTAH SHTH CUPTHU (HaoJIalITHPYBYH MOJI-
nanap OWjgaH MWIIAHA MOJUQPUKAIUS KHITUII
OpKaJIl NWIda KOOUFMHMHI YCTKH KHCMHUJA
IOTIKA TUIEHKA XOCHJT KW [17], mumanuar
y30K BaKT CH(ATIN CaKIaHWUIIN Ba YyBHIUIIN
xKapa€HuJa XM HaTWXKanapra S3puliray Ky-
3aTHIIIN.

UuKuHIWIApHUA CHHTE3Jam Wynu Ou-
JaH OJUHTAH SHTH CUPTHU (PaoJUIAIITHPYB-
4y MOJJajlapHU NMUIa XOMalmECUHU KaliTa
uujam ockapaéHuga KyJulall HaTHXKAacuIa
yJAApPHUHI MIAK MUKJIOPU YUKHUIIUTA H¥KO-
Ouii TabCUpPU AHUKIAHUO, MHUIIJIAa XOMAIIECH-
JIaH cu(aTid XOM HIAK OJUIITA dPHUIIHIIINA
[18].

AManuii TaAKUKOTIap Kapa€HUIa UIaKdn-
JMK CaHOATH/1a MIUIATWIMIIN MYMKHUH OYirax
CUPTHH (haOJUIAIITHPYBYH MOJIaTAPHIHT ITHJI-
Ja KOOMFUHH MOAM(MUKAIUS KWINIITA SIPOKIN
OyraH KOHIEHTPALUSACH aHUKJIAH IH.

Moudukanus KWJIUHTAH THUTaJapHUHT
CaKJIaHWILI MyJJaTH apryMeHT, UIlIad YuKapu-
JaJIUTaH XOM HITaK MUKIOpH yHKIUs cudaTu-
Ja KMECUM TAKKOCJIAHIW Ba TETUILIM TaBCUS-
Jap Unuiad YUKW,
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XyJoca

Omu6 Gopuiran Hazapuil Ba amMalidil Tax-
pubanapra TasHHO, KyHuIara Xynocanapra Ke-
JIUII MyMKHH:

1. CuptHu (aomamTupyBYu MOAJaiap Ba
CyBJIa PpHHIMIaH Tpenapatiap MALIaJapHUHT
KoOuruHU THAPO(H0O XoIaTHIaH THAPOPHI X0-
JaTUra aiaHTUPUII YUyH Xu3Mat Kwiaau. [ 'ua-
podwn xonath, Y3 HaBOATH/IA, TUIITA KOOUFUHH
KaM MEXHAT Ba JHEprus MaHOamapu capduad,
MMWDTAHU MBUTHIL, CEPUIITH MOJUIACHHU OYVKTH-
I, KHCMaH YPUTHUII IMKOHHUSTIIAPUHU OCpaIH.

2. PecnyOiivka TymMaHiapuaa eTUIITHpUIIa-
JMraH THUIATapra AacTiIa0Ky WIUIOB OepHIl
xapa€Hua, yIapHu CakJallgaH OJINH CHPTHU
¢daommamTupyBun Moaanap OwiaH MoAuQH-
Kanusiad, 3 oiigan 9 oifraya My aataa cakiao,
MOTH(DHUKAIUSHU XOM HITaK YUKHIIT MUKIOPHUTA
OOFIIMK SKAHJIMTH UIITa0 YUKAPUIIT TIAPOUTHIA
TEKIIUPUIIAN Ba NCOOTIAH IH.

3. Hazapuii Ba amanuii TajKUKOTJIap aco-
CHJIa SPUIIMITAH HATWKAJapHU CaHOAT MHKE-
CHUJIa JKOPUH ITHIN y9yH MIDIAJIAPHA KypHUTa-
JMTaH KOHTEHHEPJIN arperariapra, nuniajapra
CHPTHHU (aoJIalITHPYBYH MO Iaap EKU CyBa
SpUIINTaH penapaTiIapHy Iy pKall MOCJIaMacu
3apypiUTH aHUKJIAHAM Ba Oy Mociama uiuiad
YUKAPHII JKapaéHu1a CHHOB/IAH YTKA3MIIIH.
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Paxum:konoB bekmyponxon baxTuép:kon yrim,
nokropant (PhD),
ORCID: 0000-0002-5206-8598

TamKeHTCKUI XUMUKO-TEXHOJIOTUYECKUNA HHCTUTYT

Annomauusn. Illenvio uccinedosanuss A6IANOCL U3YUeHUe 0COOEHHOCmeEU pacnpeoeseHus
NPUMECHBIX MEeMmaAo8 8 NPOOYKmMax nepecoHKy paod munos msxcenou Hegpmu, 000Ovlaembvix 8
V3bexucmane, cmeuwanHuix ¢ 2a308biM KOHOEHCaAMOM. BbisgneHo, Ymo 0CHO8HAs Macca npumecel
8 UCXOOHOU Heghmu npeocmasniena NPeuUMyujeCmeenHo KalbyuegblMu CONAMU HeDMAHbIX
kuciom. Tepmuueckoe pasnodxcenue HAGMEHAMO8 NPUMECHBIX MEMAllo8 CONPOBOHCOAEMCs
00pa308aHUeM OP2AHUYECKUX KUCIOM C 8bICOKOL KOPPO3UOHHOU akmuenocmblo. Konyenmpayus
Mmemannopeanudeckux coeounenuil V, Ni, Fe u opyeux d-anemenmos 6 negpmu Y3bexucmana na
NOPAOOK MeHbule, YeM 8 MAXCeN0U Hehmu U38ecmHblx mMecmopoxicoenuu buusxcneco Bocmoka
u Poccuu. OOHAKO KOPPO3UOHHAA A2PEeCCUBHOCMb HeQMAHbIX KUCIOM 8 COBOKVIHOCMU C
HAIu4ueMm 8 peaKkyuoHHOU cpede ceposooopooa 00yciasiusaenm pe3Kuil pocm npumecell 8 Colpbe,

UNM-®AH BA UHHOBALIMOH PUBOXITAHULL
42021 HAYKA K U(HHOBALMOHHOE PA3BUTUE ISSN 2181-9637 103
SCIENCE AND INNOVATIVE DEVELOPMENT




TEXHUKA ®AHITIAPU
TEXHUWYECKME HAYKU

7=
TECHNICAL SCIENCE J

nocmynaiowjem na 2uopoouucmxy, 6 éuoe cmecu FeO(OH), FeO, Fe,0, Fe', Fe, S, FeS u Cas.
Jokazano, umo 015 npou3800Cmea IKON02ULECKU YUCO20 MOBAPHO20 MONIUBA U MACE, A MAKHCe
obecneueHuss OIUMENbHOU IKCHLYAMAYUYU KAMATUZAMOPOE 2UOPOOYUCTIKY  OUCHULIAMHBIX
U OCMAMOYHLIX PPaKyuil, NOTYYEHHBIX NEepepadoOmKOl MeCmMHO20 Y2le8000POOHO20 CbIPbA,
HeoOX00UMO UCNONb308aMb CHEYUANbHbIE 3AWUMHbLE CNOU, AKMUBHO U36eKarouue npooyKmbl
KOppO3uU, Haps0y ¢ COeOUHEHUAMU MUNA HADMEHAmo8 Kaabyus, HUKeJs U Hcenesd.

Kniouesvte cnosa: nepepabomrka msicenou Hegpmu, Heghmsnvie ocmamru, OUCMULIAMHbIE

@paxyuu, npumechvie Memaibl.
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Y30ekucToH KumE-papMareBTUKa UIMHA TaJKUKOT HHCTUTYTH

Paxum:koHoB bekmypoa:xon baxTuép:kon yrim,
noktopast (PhD)

TOmKEHT KUME-TEXHOJIOT U UHCTUTYTH

Annomayus. Taokukomuune maxcaou Y36eKucmonoa Kazub wukapuiaouean 6d 2a3 KOHOeH-
camu Ouran aparaumupuiub eHeul ppaxyusiap xaroad onuwoa goudaranuraduean oup Kamop
o2up Heghmb HAMYHANAPU MAPKUOUOALU MEMANl KONOUKIAPU MAKCUMIAHUWUHY VP2AHUUOAH
ubopam. Haghmenamaapoazu memann OupuxmaniapHure mepmux napuaiaHuiiu I0Kopu haoiiukka
92a Op2aHUK KUciomanap Xocun oyauwu ounan uzoxianaou. Hegpmv xomawécuoaeu acocutl
Memaini KonOuKaIapu Heghmv KUCIOMANAPUHUNHE KATbYULU MY3NAPU UAKAUOA IKAHIUSU AHUKTIAHOU.
V. Ni, Fe memannopzanux 6upuxmanapu éa Gowka Y3bexucmon negpmuapuoazu d-snemenm
oupuxmanapu konyenmpayusicu Axun [llapx eéa Poccusnune maviym Kouaiapuoazu oup Heghmo

mapkubuea nHucoaman anua nacmauy maoxkux smunou. Ammo FeO(OH), FeO, Fe,0; Fe,

WNM-®AH BA UHHOBALIMOH PUBOXITAHULL
104 ISSN 2181-9637 HAYKA U "(HHOBALIMOHHOE PA3BUTUE 42021
SCIENCE AND INNOVATIVE DEVELOPMENT



TEXHUKA ®AHNTAPU
= TEXHUWYECKUE HAYKU
J TECHNICAL SCIENCE

Fe,,S, FeS u CaS mypoacu apanawmanap cuopomosanaul H#capaéniapuea myweanod, peakyus

opanueuda Hegpmsv KUCIOMATAPUHUHE KOPPO3UOH Dekapopiueu cababau xomauwié mapkubuoazu
3apapiu 3appaniap MUKOOpUHUHE Me3Kop Kymapuiuwiuea cabad oyauwu Kypcamuiou. IKon02ux
Mo3a mosap Maxcylomiapu eKUIU 6a MOUIAP ONUUL XAMOA MAXATLIUL Y2le6000P00 XOMAUECUHU
Kauma uwaau H#capaénuoa onunean OUCmuiIam 6a KoNOUuK pakyusiapHu 2u0pomo3aiaul y4yH
Kamanuzamopiaapoan y30K myooamiu oudaraHuHu mavMuHIau MaKcaouod, Kaibyuil, HUKeb
6a memup Hagpmenamaap Kabu GUpuKManap OulaH bupea Koppo3us Maxcyilomiapunu MU y4yH
Maxcyc XUmosl Kamiamiapuoar ouoanianuul 103umiue UcOomaaHou.

Kanum cyznap: o2up Hegpmuu Kavima uwiiau, Hepms KOIOUKIAPU, OUCTMULIAM QPaAKYUsLIapu,
Memaini 3appanapu.

RESEARCH INTO CHANGES IN CONCENTRATION OF IMPURITY METALS IN
THE COMPOSITION OF SEMI-PRODUCTS DERIVED FROM PROCESSING OF
“AVERAGED” OIL

Teshabaev Zafar Alimovich,
Candidate of Technical Science,
Researcher;

Djalalova Shakhnoz Badambaevna,
Doctor of Technical Science,
Senior Researcher;

Gulomov Shukhratkadir Tashmatovich,
PhD, in Technical Science,
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Nasullaev Khikmatullo Abdulazizovich,
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Ergashev Makhmudjon Mamadjanovich,
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Uzbek Scientific Research Chemical-Pharmaceutical Institute
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Abstract. The aim of the research was to study the features of distribution of impurity metals
in the distillates of several types of heavy oil produced in Uzbekistan, mixed with gas condensate.
It has been revealed that the basic mass of impurities in the original oil is represented mainly
by calcium salts of petroleum acids. Thermal decomposition of impurity metal naphthenates is
accompanied by formation of highly corrosive organic acids. The concentration of organometallic
compounds V, Ni, Fe and other d-elements in the oils produced in Uzbekistan is comparatively
less than of the heavy oils in the known deposits of the Middle East and Russia. However, the
corrosion activity of petroleum acids, together with the presence of hydrogen sulfide in the reaction
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medium, causes a sharp increase in impurities in the feedstock supplied to hydrotreating, in the
form of a mixture of FeO (OH), FeO, Fe,0;, Fe’, Fe,.S, FeS and CaS. It has been proven that
for producing of environmentally friendly commercial fuels and oils, as well as ensuring long-term
operation of catalysts for hydrotreating distillate and residual fractions obtained by processing
local hydrocarbon raw materials, it is recommendable to use special protective layers that actively
extract corrosion products, along with compounds such as naphthenates of calcium, nickel and

iron.

Keywords: processing of heavy oils, oil residues, distillate fractions, impurity metals.

Beenenune

OOmemMupoBoil TeHACHIIMEH HeTIHON OT-
paciu sBIseTCs HEOOXOIMMOCTD IIUPOKO BOB-
JeKatb B TIyOOKYyI0 TepepabOTKy TsDKebIe,
BSI3KHE CEPHUCTBIE BBl HEPTH U HEe(DTAHBIC
octaTku. Tspkenas HePTH COCTOUT MpeUuMyIIe-
CTBEHHO M3 KPYIHBIX MOJIEKYJI, XapaKTepH3y-
€TCSl BBICOKOW AUHAMHYECKOW BSI3KOCTBHIO (J10
10000 mIla-c) u mnotHOCTHIO (OT 920 10 1000
Kr/M*), a Tak)Ke MOBBIIICHHBIM COJICPKAHUEM
cephl U TpUMecel METaNIOB U TMOHMKEHHBIM
coJiepKaHWeM TOIUIMBHBIX (pakuuii [1, c. 47].
K »T0#i KaTeropum OTHOCATCA 3ajexu HePTH
B CypxanmapbuHckoM U byxapa-XuBHHCKOM
peruonax, coaepxkamue mo 50 % cmon u ac-
¢danpTenoB [2, c. 40]. 13-3a mpoOiieM, BO3HH-
KaIOIMX MpHU T00bIYe BBHICOKOBSI3KOH HE(DTH U
CPaBHUTENBHO HU3KOH 3(pPEeKTUBHOCTH CTaH-
JTApTHBIX TEPMUYECKHX U TUIAPOTECHH3AIHOH-
HBIX IPOLIECCOB, €€ NepepaboTKa OTINYAETCS
ITOBBIIIEHHOW SHEPrOEMKOCTBIO U HU3KOW PEH-
TabenpHOCTHIO. [I03TOMY BO BceM Mupe paspa-
0aThIBAIOTCS TPUHIMITHAIBHO HOBBIE TEXHO-
JoruM o0JIaropaKuBaHus Tspkenod Hedtu [3,
c. 220; 4, c. 219]. OcHoBHOI1 3a1aueli TpU STOM
SBIISICTCS TIOJy4E€HHUE TaK Ha3bIBAEMOW IIOJTY-
CHUHTETHYECKOW He(TH HENmOCpeICTBEHHO Ha
HeTenpOMBICTaXx.

Tpancdopmarus Tsokenold HepTH B MeHee
BSI3KYIO, IPUTOIHYIO JUIS TPAHCTIOPTUPOBKH 110
He(TEenpoOBOIY, MOXKET OBITh TOCTUTHYTA CHHU-
KEHHEM COZEp KaHUs YIIIeposa B CHIPhE B Ta-
KHX TIpolieccax, Kak reacqanbTH3alms, 3aMe/l-
JIEHHOE KOKCOBaHHWE, BUCOPEKHHT, pa3INYHbIC
BUBI KpeKUHra W rujaporenmsamus. Ho pea-
JM3a1Ks THAPOTPOILIECCOB U KAaTATUTHYECKOTO
KpEKMHTa 3aTpyJHUTEIbHA Ha MecTax A0ObIYU
n3-3a CIOXHOTO amnmapaTypHOro ogopmMieHus
[5, c. 226; 6, c. 23], XOTa IpUMEHEHHE COBpE-
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MEHHBIX KaTaJau3aTopoB M YXKECTOUEHHE pe-
KHMMa TO3BOJHMJIO CYIIECTBEHHO YMEHBIIUThH
pa3Mepbl TEXHOJOIMYECKOro 000pya0BaHHS
TEPMOKATaATUTUYECKUX TpolieccoB [7, c. 36; &,
c. 441].

[lepcrieKTUBHBIM HAIpaBICHUEM Iepepa-
OOTKH TsDKENOM He(hTH SIBJIAETCS KaTaauTU4ecC-
Kuil mapoBoil kpekuur [1, c. 47; 9, c. 315].
B sTOoM ciyuae mposIBISIOTCS OCHOBHBIE IIpe-
UMYIIECTBa TUCIIEPCHBIX CHUCTEM Ha OCHOBE
3d-meramnios [10, c. 274; 11; 12, c. 409; 13,
c. 305; 14, ¢. 370; 15, ¢. 92; 1, c. 47].

Bricokoe copepkanue cMoil, achaabTeHOB
(CAB) u reTepoaTtoMoB METANIOB 00YCIaBIIH-
BaeT HEOOXOMMOCTh MPEABAPUTEIILHON JIeMe-
TajM3anuu Tsokenoit nedru [16, ¢. 393].

Crnenuduxoii nepepabotku HepTH Ha Dep-
raickoM u byxapckom HII3 sBisercs ncnosb-
30BaHHME TaK Ha3bIBAEMON CpeIHeTPyOHOU
WINA yCpPeIHEHHOH He(TH, MoJyyaeMoil myTeM
CMEILICHHS BSI3KOM HEe(TH pa3IMYHBIX MECTO-
POXKIEHUN C Ta30BbIM KOHJEHcaTOM. ['a30BbIe
KOHJIEHCATbl, He(Tb U TsKenble HedTsHbIC
oCTaTKH (Ma3yT, T'ypOH) IPEACTaBISIIOT COOOM
CJIO’KHBIE KOJUIOUJHO-IUCIIEPCHBIE CHCTEMBI,
CBOWCTBA KOTOPBIX MEPEMEHHBI M 3aBHCAT OT
MHOeCTBa (paKTOPOB, I'Zie OCHOBHBIMH SIBJIS-
I0TCS COCTaB U CBOMCTBA yIJIeBOAOPO0B. CMe-
cl He(TH, OTIMYAIOIIHECS MO (PPAKLUOHHOMY
U XMMHUYECKOMY COCTaBy, TeM Ooiiee ¢ 100aB-
KO Ta30BOro KOHJAEHCATa, MPOSBISIOT Heal-
JUTHBHOE U3MEHEHUE CBOICTB B 3aBUCUMOCTHU
OT COOTHOUICHUSI KOMIIOHEHTOB U HEJIMHEHHOE
MPOSIBJICHUE B Tpolieccax MPsIMOM MeperoHKu
[17,c. 141].

Hakomnenne u 006001ieHHe CBEICHUN O
noseaeHnn CAB u npuMecHbIX METalioB B
COCTaBe yCpEJAHEHHOW He(TH Ha Pa3TUYHBIX
CTaaUsIX TEPMHUECKUX M TEPMOKATAJIUTUYEC-
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KHX IIPOIIECCOB UMEIOT OOJIBIIOE 3HAUCHUE TPU
ONTUMM3AIMKA TEXHOJOTHH TepepaboTKH Kak
BBICOKOMOJIEKYJISIPHBIX OCTAaTKOB IEPETOHKH,
TaK U ECTECTBEHHOTO TSDKEJIOro He(TsHOTro
ceipbst. Hacrosmas pabora opueHTHpOBaHa Ha
MOJIyYCHHE IKCICPUMEHTAIbHBIX JaHHbBIX, He-
00XOJMMBIX IPU BBHIOOPE CHUCTEM 3AILUTHOTO
CJIOS1 JUIs KaTaJlu3aTOPOB THApOooOecceprBaHus
BBICOKOKHUIISIIUX AUCTHIUISTOB U JieacalibTH-
3UPOBAHHOTO TY/IPOHA.

MarepuaJjbl 1 METOABI

[TnoTHOCTH HCCEMyeMbIX 00pasloB Hed-
TH, nocrynasuieil Ha @epranckuii HII3 B pasz-
JIMYHBIE TIEPUOJbI BPEMEHHU, U MPOAYKTOB HX
nepepaboTKKU Ha MPOMBIIUIEHHBIX YCTaHOBKaX
(Tabn. 1) u meperoHku B 1aOOPATOPHBIX YcC-
noBusax (tabn. 2) mpu 20 °C ompeaensuid Ha
BUOpaMoHHOM M3MepuTene iotTHoctu BUII-
2M, a BS3KOCTh C HOMOIIBI0 aBTOMATUYCCKOU
cuctembl AKV-202.

ConepxaHue cepbl U METAJUIOB B ChIPbE
U TMPOAYKTaX €ro mnepepadOTKU OHpeAessiu
peHTreHoduIyopecieHTHBIM ~ MeToaoM.  Kuc-
JIOTHOCTh HE(PTU U MPOTYKTOB €€ repepaboTKu
(K.Y.; mr KOH/100 cM?) ompeaesisiiin METo10M
l'onbae, OCHOBaHHOM Ha MPSIMOM TUTPOBaHUU
CIHMPTOBOM BBITSKKH KHUCIJIBIX KOMIIOHEHTOB
pPacTBOPOM THIPOKCHIA HATPUSI.

Conepxanue ac(haabTeHOB B COCTAaBE HC-
ClIeflyeMbIX 00pa3IOoB OLIEHUBAIU TIpaBUME-
TPUUECKHU, IyTEM UX ocakaeHUs 10-KpaTHbBIM
KOJIMYECTBOM IETPOJICHHOro 3upa B TEUCHHUE
TPEX 4acoB, C MocleAyromel GuibTpanuen u
CyLIKOH npu Temnepatype He Bbiiie 40 °C.

['pynoBoit XUMHUYECKUM aHATIU3 YIIIEBOAO-
POJIOB U COZIEPKaHUs CMOJI B ieac(anbTu3are,
MOJIyYEeHHOM TI0CJI€ BBIACICHUS ac(haabTEeHOB,
OCYIIECTBIISUIM  XpOMATOTpapUUECKUM KOJIO-
HOYHO-a/ICOPOLIMOHHBIM METOJIOM C MCIIOJIB30-
BaHUEM JIPOOHBIX PACTBOPUTENECH, COCTOSIIUX
u3 6eH3ouna u netpoieitnoro a¢gupa. K cmonuc-
TBHIM BEL[ECTBaM OTHOCHJIN (PPAKIIMHU ITOCIIE BbI-
JieJIeHHs apeHoB ¢ n > > 1,59, y KOTophIX U3-3a
TEMHOT'O LBETa HE MPEJCTABISIOCH BO3MOXK-
HBIM OIIPEJICIUTh MOKA3aTeNb MPEIOMIICHUS.

KonnyectBo MHKponpuMecel MeTasioB
OLIEHUBAJIM C IOMOIIBIO ATOMHO-a0CcOpOIH-
onHoro cnekrpomerpa SP 9 PYEUNICAM.
Hedtsupie kucnotsl BbACHsIM B (hopMe HAT
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pueBbix coneit [18, c. 68]. g aToro HaBecku
UCCllelyeMbIX 00pa3loB pazbaBisian OeH30-
JIOM, CMEIIMBAJIM C |H COMPTOBBIM PacTBOPOM
TUAPOKCHJIA HATPUS U KUIATUWIHN B TeueHue 40
MuHyT. [locie oxnaxaeHus: cMech pa3zdoaBisin
BOJIOM, OTIENSUIM BOJHBIN CJI0M, KOTOPBIN yIla-
puBanu u noaxkucisimu 10 % pactBopoMm cep-
HOM kucnoTsl 10 pH = 5-6. Y3 noakucineHHoro
pacTBopa HEPTSIHbIE KHUCIOTHI IKCTPArUPOBAIH
XJ1I0po(hOpMOM, BHICYIINBAIM U B3BEIIUBAJIH.

Pe3yabTaTsl necsae10BaHUA

B »skcnmepuMeHTax HCIOJNB30BAIM 10
3 oOpa3ua HepTH U NMPOAYKTOB ee mepepa-
OO0TKM, OTJIMYAIOUIMeCs 3HAYCHHEM IJIO0T-
HOCTU U COJAEpP)KaHHEM CEPBl. KCIEpHU-
MEHTaJbHO YCTAHOBJEHO, YTO TIPYIIO-
BOM XUMMYECKHMH COCTaB HCCIECIOBAHHBIX
cMecell He(TH 3HAUYMTENBHO pa3INdacT-
csi. Manocepuuctas HepTh | ¢ MHUHMMAIb-
HOHM cpeau M3y4YeHHBIX 00pa3loB IIOTHOC-
THIO OTJIMYAETCS JOBOJIBHO HHM3KHM COJEp-
XKaHueM napauHOB, MOJIULUKINYECKUX apo-
MaTUYECKUX YIJIEBOJOPOAOB U CMOJI. Brico-
KHU{ BBIXOJI YIJIEBOJIOPOJIOB, BBHIKUIAIOIIUX 10
350 °C, u BakyyMHOT0 Ta30iisi 00yclaBiInuBa-
0T €€ IIEPCIIEKTUBHOCTD MTPU MOTYYEHUH Y3KUX
TUCTUUIATOB JAU3ETBHBIX U JIETKUX MAacIsTHBIX
¢dpakuuii. TUMUYHBIN BaKyyMHBIN T30k, 110-
JTy4deHHbId U3 HepTH I, nMeer criexyromue xa-
pakTepucTUKu: TemnepaTtypa kunenus 350-500
°C, mrotHocts 0,860 r/cM?®, uer mo IIHT 4,5,
conepxkanue cepsl (S) 1,05 % macc., koahdu-
uueHT pedpakuun D = 1,4850, kunemaTnyec-
Kas Ba3kocTh 8,63 cCr npu 100 °C, remnepary-
pa 3acteiBanus —15 °C.

Cpenusisi 0 TJIOTHOCTU U BSI3KOCTU Cpe/l-
HecepHucrtas HedTh Il XxapakTepusyercs MeHb-
IIMM BBIXOJIOM TOIUIMBHBIX (ppakiuii npu yBe-
JMYEHUH KOJHMYECTBA Ma3yTa KakK B IPOMBIII-
JICHHBIX, TaK ¥ B JJaDOPaTOPHBIX YCIOBUAX. B
COCTaBe JUCTWUIATHBIX (pakuuii mnpeobna-
naroT napaduHoBbIe yrieBoaopoasl (1o 70 %
Macc.), Ha JI0JIF0 Ha()TEeHOBBIX U apoMaTHyecC-
KHMX YIVIEBOJOPOJOB Mpuxoaurcs okoso 10 u
20 % coorBercTBeHHO. KnHemaruueckas Bsi3-
KOCTb IMPOMBIIIICHHOTO BaKyyMHOI'O Ta3oilis
Bospactaet 10 35 cCt npu 50 °C, a neacdaib-
TU3UPOBAHHON OCTAaTOYHOH (pakuuu Koseo-
nercs B ipeaenax 18,83 no 28,43 ¢CT npu 100 °C.
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Tabnuya 1

AHaJIN3 pa3JINYHBIX 00pa3noB He)TH ¥ MPOAYKTOB ee NMepepadoTKu
B IIPOMBILJICHHBIX YCJIOBHUSIIX

Coaep:xkanue
LIugp odpasua H‘“"T“o}c“” %, Mace. MeTaJLI0B, ppm
Hedi r/em cepa CAB KA. Ca Fe Ni A%
ToBapHast ycpeaHeHHas He(Th

1 0,840 0,53 9,85 0,011 10,7 0,2 3,7 0,5
11 0,860 1,02 25,8 0,017 39,4 1,2 4,5 4,8
111 0,890 1,28 32,4 0,032 45,8 1,3 7,9 26,5

IIpsimoroHHBIN Au3enbHBIN qucTriuiaT, T 160-360 °C

1 0,8322 0,52 0,001 0,064 0,03 0,17 Her Her
11 0,8380 0,78 0,002 0,152 0,04 0,23 Her Her
111 0,8392 1,06 0,004 0,453 0,17 0,71 Her Her

Ocratok armocdepHoii neperonku Hedtu (mMazyt); T >350 °C

1 0,922 1,72 5,13 0,022 50,3 12,8 12,5 1,5
11 0,925 2,15 13,4 0,057 183,4 13,3 21,2 22,0
111 0,931 3,32 16,2 0,124 198,2 13,6 28,2 92,7

Baxyymuslii razoiins, T 370-490 °C

11 0,860 1,03 1,8 0,074 0,1 0,08 0,01 Her

111 0,886 1,34 2,9 0,137 0,14 0,13 0,02 Her
OcraTok BakyyMHOH nieperoskH (I'yapon)

I 0,942 2,14 16,1 Her 120,2 39,5 18,4 3,7
11 1,002 2,54 36,2 0,008 440,0 123 50,2 53,4
I 1,023 3,68 48,3 0,006 467,2 133 75,8 220

JleachaibTn3npOBaHHbIM OCTATOK BAKYyMHOH ITEPETOHKH

I 0,878 0,81 1,7 0,003 5,7 4,9 0,4 Her
II 0,898 1,12 2,5 0,011 13,8 5,8 1,2 0,3
111 0,902 1,5 4,9 0,013 11,4 5,4 1,7 0,4

I"a30i151b KOKCOBaHUS

I 903 0,35 1,7 0,082 0,009 0,31 Her Her
11 843 2,03 12,7 0,145 0,042 1,32 Her Her
111 901 2,46 13,6 0,173 0,170 2,45 0,03 0,05

[Ipu mneperoHke TsSKEIOW MO TUIOTHOCTH
cpennecepuuctort Hedtu 1 xonmmuecTBo mpsi-
MOTOHHBIX JIUCTUJUIATOB, MOJTYYEHHBIX B JIa0O-
PaTOPHBIX YCIOBUAX, CHUkKaeTcs Ha 22 u 18 %
1o cpaBHeHuio ¢ HedThi0 I 1 Il cooTBeTCTBEH-
HO M cocTaBisgeT Bcero 16 % oT Macchl HCXO/I-
HOM He(TH.

brnarogapss TOBBIIEHHOMY COJIEPKaHHUIO
cmon B mazyrte (19,5 %) u rynpoune (25,8 %
Macc.) OCTaTKA aTMOC(EPHON 1 BaKYyMHOM I1e-
peronku HedTu Il SBIsIIOTCS TIEPCTIEKTUBHBIM
CBIpbEM JIJISl TIPOM3BOJACTBA 0A30BBIX Macell C
BBICOKOH BSI3KOCTHIO. JleacdanbpTusznpoBaHHas
octarouHas (paxuus, MOJTy4eHHAs U3 yKa3aH-
Hout Hept HAa Depranckom HII3, umeer cnemy-
IOLIME XapaKTEPUCTUKH: TeMIIepaTypa KUIIEHUs
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500-590 °C, yuenpnas miotHocts 0,902 r/cm?,
uset no I[HT Gonwmmie 8,0, comeprkanue cepol
(S) 1,5 % wmacc., conepxxkanue azora (N) 0,145
% macc., iogHoe yncio (1.4.) 0,7rJ,/100 , co-
JiepyKaHue CMOJIMCTO-ac(abTEHOBBIX BEILIECTB
4,9 % wmacc., koadppunuent peppakuun D =
1,4980, xuaeMaTnueckas BsI3KocTh 23,54 cCr
npu 100 °C, remnepatypa 3actbiBanus —14 °C.

Panee Hamu ObUIO OTMEYEHO, YTO CpeAH
MPUYMH, OOYCIaBIMBAOIINX HEOOPATUMYIO
JIe3aKTUBALIMIO KaTaJIu3aTOpoOB THapoobecce-
pUBaHUS JTU3EIBHBIX M MACISIHBIX (paKIuii,
BEIyllee MECTO NPUHAUICKUT OTIOKEHUSIM
C aHOMaJbHO BBICOKHM COJEpKAHHEM COEIU-
HEeHUH kene3a u kanpuwms [19, c. 325]. Ilepu-
OJIMYECKHUI aHAIN3 YCPEIHCHHOW He]TH, moc-
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TyNaBUIeH B TEUCHHE HECKOJIBKHUX IMOCIEIHUX
net Ha @epranckuii HII3, BeisiBIII cenytomniye
KosebaHus cocTaBa MPUMECHBIX 3JIEMEHTOB,
ppm: Ca—8-50, C1—-7-25, Si—5-22, Na—5-11,
Ni— 2-8, Fe — 0,1-1,5,V-0,0 -27, Pb — 0,0-1,4,
K -0,0-1,1, Cu - 0,0-0,5, Zn — 0,01-0,5, Ti —
0,0- 0,4, Cr-0,0-0,1.

Takum obOpazom, crenudukoi nepepada-
ThIBaeMOW He(TH SABISIACH TOBOJBHO HU3Kas
KOHIICHTPALUs METAJUIOPraHMYECKUX COeINHE-
HUI BaHAIMs U HUKEJS — TUIIMYHBIX KaTaIUTH-
yeckux A10B. Harmpumep, nedts Bonro-Ypans-
ckoro peruoHa Poccum coxepxut ot 250 no
1400 ppm nsTHoKKcH BaHaaus. B HEKOTOPBIX
TUMNaxX HePTU CoJIepKaHNE BaHAIUS MOXKET J10C-
turath 1200 ppm, u conepxxanue nopupuHo-
BOT'0 BaHaausi MOKeT MeHATbes oT 20 1o 50 %
oT cymmapsoro Bananus [20, c. 217]. I1o nau-
ueiM Kuwait Institute for Scientific Research
[21, c. 41], nmocne mepepabOTKU OJIMIKHEBO-
CTO4YHOI He(TH oTpaboTaHHBIE KAaTaJIN3aTOPHI
MOTYT coepkath oT 4 110 26 % macc. BaHagus

u 4-5,6 % wmacc. Hukens. Yaiie Bcero B 00-
pa3nax MECTHOW YCPEeTHEHHOM HepTH cpeau
IpUMecel MepexoIHbIX METaUIOB Ipeoliiaaa
HUKEIb, JTUIIb WHOTAA OB OOHAPY>KEHBI J10-
BOJIbHO BBICOKME KOHIICHTpAIlUW BaHAIUs, HO
HUKOTJa COJEpXKaHMUE jKeJe3a HEe MPEBBILIAIIO
1,5 ppm.

AHanu3 TPOMBIIUICHHBIX MPOIYKTOB IIe-
pepaboTKHU TpexX THIOB HE(TH C Pa3TUUYHBIM
UCXOJHBIM COJIEP’KaHHUEM OCHOBHBIX MpPUMEC-
HBIX METAJJIOB BBIIBUII OJIN3KOE K MPOMOPLIHO-
HaJIbHOMY yBenuueHue koHuentpauuu Ca, Ni
u V B cocTaBe OCTaTOYHBIX (paKIMil aTMOC-
¢epnoii (B 3,0-4,7 paza) u BakyymHoii (B 5-11
pa3) neperonk# (tadum. 1). DTu pe3ynbTaThl X0-
POLIO COTJIACYIOTCS C JUTEPATyPHBIMH UCTOY-
HUKaMU O KOHLIEHTPUPOBAHUU OOJIbLICH YacTu
MPUMECHBIX METAJJIOB B HE(PTAHBIX OCTaTKax
U JAHHBIMHM aHaJn3a KyOOBBIX OCTAaTKOB I1OC-
Je OTroHa AMCTWUISATOB MpHU TeMIepaType
350 °C, atMocepHOM JaBICHUU U TIOJl BaKy-
yMoM (Tabu. 2).

Tabauua 2

AHaJM3 NPOAYKTOB NEPErOHKH Pa3In4HbIX 00pa3uoB HeQTH, a TAKKE 0CA/IKOB,
oT0o0paHHBIX HA ycTaHOBKax Pepranckoro HII3

4/2021

Coaep:xanue
[lngp odpasua Ili1oTHOCTB; %, Macc. . MeTAaJJIOB, ppm
3 e r/em? K.U.
(rom) cepa CAB Ca Fe Ni \%
OcTatok atMoc(epHOl TeperoOHKH HEPTH .............. (mazyt); T > 350 °C
I 0,909 1,74 5,34 0,020 49,5 0,9 12,6 1,3
11 0,913 2,03 13,6 0,064 175,1 5,6 20,5 22,8
111 0,928 3,23 16,8 0,127 205,4 4,7 28,6 90,3
OCTaToOK BaKyyMHOH IIEPETOHKH Ma3yTa ............... (rynpon) ; T.> 350 °C
I 0,942 2,14 16,1 0,006 123,1 2,4 28.9 4,6
11 1,002 2,54 36,2 0,017 488,6 16,5 45.9 42,2
111 1,023 3,68 48,3 0,014 581,7 18,1 82.2 201
OcaloK ¢ IPOMBIIIIICHHOTO (prUIbTpa 25,7 0,03 7800 180000 0,09 0,01
ycraHoBku I'/JIC
OcaioK B MPOMBITINIEHHOM JU3€IbHOM 15,2 0,004 3750 68600 0,03 Her
JUCTUIIISTE
OcanoK B NPOMBILIIIEHHOM 29,6 0,096 8300 Her 0,04 0,01
JeachabTH3NPOBAHHOM OCTATKE

VYka3aHHasi 3aKOHOMEpPHOCTb CHJIBHO Ha-
pylianach 1Mo OTHOIICHHIO K M3MEHEHHUIO CO-
nepxkaHus okene3a. KoHueHTparus skene3a B
Ma3yTe — OCTaTKe aTMOC(EepHOI MeperoHKu —
Bo3pactaina B 10-60 pa3, a B rynpone — B 100-
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200 pa3 1Mo CpaBHEHHIO C UCXOJIHON HE(PTHIO.
OTHOcHTENbHOE YyBEIMYEHUE KOHICHTpALUU
JKeJle3a 0 CPaBHEHUIO C MPOYUMHU MeTalllaMu
Ha0J110/1a710Ch U B COCTaBE MPSIMOTOHHBIX JHC-
tuiuiaToB. CoJiepikaHue jkese3a B JTU3eIbHOM
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JTUCTUILIATE, TOCTYAIOIIEM Ha YCTAaHOBKY T'H-
JPOOUYUCTKH, B 4-6 pa3 IpeBbIIIATIO0 KOJUYECTBO
kanpius (Tabn. 1). Ilpu 3TOM KOHIEHTpaus
HUKEJS W BaHaaus Oblja HU)KE UYBCTBUTEIIb-
HOCTM METOJa aHanu3a. B rasoiiie KOKCOBa-
HUSI MacCOBOE COZIEpIKaHUE xKelie3a ObUIo yKe
B 14-34 paza Gombiue, yem Kanblus. OJHAKO
BAKYYMHBIN Ta30UJIb COAEPIKA IIOYTH OJMHA-
KOBOE€ KOJIMYECTBO KEJI€3a U KaJIbLU.

ComnocraBneHue pe3yiabTaTOB H3MEHEHHS
KHUCJIOTHOTO YHClia B Tpoliecce NepepadoTKu
UCCIIeAyeMbIX 00pa3I0B YCPEAHEHHON HeTH ¢
KOJINYECTBOM BBIICJICHHBIX U3 HUX CBOOOHBIX
Ha(TEHOBBIX KHCIIOT IMO3BOJIMIIO IPUITH K 3aK-
JIOYEHUI0, YTO B HCXOAHOM HedTu Oosbluas
4acTh COCMHEHUH, COIePIKAIINX KapOOKCHUIIb-
HYIO TPYIIy, HaX0AUuTCs B (hopMe HaAPTEHATOB
KaublMs U HaTpus [22, c. 104].

V3 npsMOrOHHOIO JU3EIbHOTO JUCTHII-
aaTa ObLIO BhIAENEHO He Oonee 1,5 % wmacc.
CBOOOJHBIX HA()TEHOBBIX KUCIIOT, UX BBICOKas
aKTUBHOCTH TPH BBICOKHX TeMIlepaTrypax 00-
yCIIaB/IMBaja B3aMMOJICHCTBHE C MaTEepPHAIOM
o0opyaoBaHus U (pOpMHUPOBAHUE B3BEUICHHBIX
YacTUl] MPOAYKTOB KOPPO3HHM, B OCHOBHOM
ylnaBiuBaeMblx Ha (uiubTpe ycranoBku ['JIC
(Tabxn. 2). bonbiias 4acTh MPOAYKTOB KOPPO-
3MH, IPEUMYIIECTBEHHO B BUJIE COOTBETCTBYIO-
HIMX CYJb(UI0B, KOHIEHTPUPOBAJIACH B OCTAT-
Kax atMoc(epHONl M BaKyyMHOW NEpErOHKH.
OTH JaHHbIE MOKa3bIBAIOT, YTO, HECMOTPS HA
ylaJeHue 3HAYUTEIbHOM YacTH METalIOB B
nporecce neachanbTH3aMU, ChIpbe U Ipo-
M3BOJICTBA BS3KMX 0a30BBIX Maces IMpe/CTaB-
JSIET Cephe3HyI0 OMacHOCTh A 3(pPeKTUBHO-
ro (yHKIIMOHUPOBAHUS KaTaIu3aToOpOB THIPO-

OYHUCTKH M3-32 BBICOKOH KOHLEHTpAIMM IpH-
MECHBIX METAJUIOB.

VYuuTeiBasg 0OLIEMHUPOBYIO TEHIEHIMIO K
YTSDKEJIEHUIO JoObIBaeMoil HedTH, a crueno-
BaTEJIbHO, YBEIMYCHHE KOJHMUYECTBA TSIKENBIX
OCTaTKOB, 000TaIIeHHBIX METAJIAMH, TEXHOJIO-
r'ust IepepadoTKU MPOOIEMHOTO ChIPbs Herpe-
MEHHO JIOJDKHA BKJIIOYATh CTaJIUIO JIeMETalIu-
3aluy, B MEPBYIO ovepe/lb CHeuu(PUIHbIX s
KOHKPETHOTO CBIPbsl COEIMHEHUN METaJIOB.

BriBoabI

1. biinskoe cozpepkaHue CMOIUCTO-acdalib-
TEHOBBIX BELIECTB M INPHUMECEH METauIoB B
cocTaBe BsI3KOM HedTH, 100bIBaeMoOil B Y30e-
KHUCTaHEe, ¥ OCTATOYHBIX MPOJYKTaX MEPErOHKU
UX CMECel ¢ Ta30BbIM KOHJIEHCATOM YKa3bIBa-
0T Ha OOIIMHOCTH MPOOJIEM IPH peaTu3anuu
THJIPOKATAIMTHYECKUX TPOLIECCOB U HE00XO-
JTUMOCTh Pa3pabOTKU COOTBETCTBYIOLIMX 3a-
IIMTHBIX CJIOEB, AAANTUPOBAHHBIX K CBOMICTBaM
KOHKPETHOTO YTJIEBOJOPOJIHOTO CHIPHSI.

2. BBISIBIEHO, YTO OCHOBHOM HPUYMHON
AHOMAJIBHO BBICOKOTO COJAEp)KaHUS TpUMec-
HOTO jKeJe3a B TUCTUIUIATHBIX M OCTATOYHBIX
¢bpakuuax npu nepepaboTKe HCCieayeMon
yCpeIHEHHOH He(TH SBIISAETCS MOBBIIICHHOE
coJiepKaHre Ha()TEHATOB LIEJIIOYHBIX U ILEJI0Y-
HO3EeMEJIbHBIX METAIJIOB, HAPSy C HEPTAHBIMU
KHUCJIOTaMH.

3. JAns ynydlIeHus: TEXHUKO-IKOHOMHUYE-
CKMX M JKOJIOTMYECKHX IOoKa3aTeJei TOIMBa
U Macell, IPOU3BOAMMBIX Ha 0a3e yCpeaHEeHHOU
TsoKenon HedTu Y30ekucraHa HEOOXOAUMO B
NIEPBYIO O4Yepe/b NPUMEHSTh 3aLIUTHBIEC CIIOH,
3(¢(}HEeKTHBHO  YICPKUBAIOIIUE COCIUHEHUS
KaJIbIIMA U JKeJe3a.
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JABUCUMOCTD HHEPOXOBATOCTHU 3YBbEB HLIECTEPEH OT
IHAPAMETPOB 3YBYATOI'O 3AIEIIVIEHUA
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1.0. IOLEHTa

TamkeHTCKUI roCcy1apCTBEHHbIN TeXHUYEeCKU yHuBepcuTeT uM. M. Kapumosa

Annomayus. I[lpusedena memoouka pacuema uepoxosamocmu 3y0ves uiecmepeH 8 3a6Uci-
Mocmu Om napamempos 3y04amozo 3ayenieHus wecmepeH npu mpeHuy KaieHus ¢ nPpoCKaib3bl-
sanuem. IIpeonodcena mooens 0 paciema pagHOB8ECHOU UepOX08amoCcmu NOBEPXHOCMU 8 8UOE
YCeYeHHO020 KOHYCA, 8bINOIHEHHASl HA OCHO8e MOOeNU WEepOX08amocmu chepuieckoi opmol.
Paspabomanvl memoouku onpedeneHus: 8blcmyna mexHoL02U4ecKoll Wepoxosamocmu, paciema
2NYOUHbBL BHEOPEHUsL 8bICIYNA PABHOBECHOU WEPOXOBAMOCMIU 8 NOBEPXHOCTb KOHMPMeENd, OYeH-
KU 3AKOHOMEPHOCMU USMEHEHUs WePOX08AMOCmu 3y0be6 uecmeper 6 3a8UCUMOCU Om MO0V
3ayennienus u Hazpy3Ku 6 3ayennenuu. IIpednosicena memoouka oyenKu UsMeHeHUs COOMHOUEeHUs
Gaxkmuyeckoll U HOMUHATLHOU NAOWA0el KOHMAKMA 6 3A8UCUMOCINU OM CMeNneHy OMHOCUMeb-
HO20 NPOCKATIb3bIBAHUS MeHCO) 3Y0bAMU uleCmepeH, U3MeHeHUs akmuieckou niouaou KOHMax-
ma 3y0be6 ulecmeper 8 3a8UCUMOCIU O MOOYJIA 3ayenieHus 3y0uamotl nepeoadi.

Knwoueevie cnosa: wepoxosamocms, 3yo0uamoe 3ayenyienue, KOHMakm 3y0bes uiecmepeH,
MEXHON0SUYECKAs WepOX08amocmy, PAGHOBECHAS UEPOX0BAMOCHb, MOOYIb 3AYenaeHUs. cme-
nenb OMHOCUMENbHO20 NPOCKANb3bIBAHUS, HOMUHANbHAA NAOWA0b KOHMAKMA, (akmuyeckas
naoWadb KOHMAaxKma.

INECTEPHSA TULIJIAPU FAIUP-BYAYPIMTMTHUHI TUIIJIN UJTAILIMA
TYTAIIYB KYPCATKUYJIAPUTA BOFJIUKJIATH

Hprames Amupkya Upramesuy,
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Hprames bexzon AMUpKyYJI0BHY,

TexHuka Gannapu Oyitnya dancada nokropu (PhD),
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N. KapumoB HoMuaru TOMIKEHT naBinaT TEXHUKA YHUBEPCUTETH

Annomauusn. Maxonaoa cupnanud oymanad uiKaiaHuu wecmepus Mmuuiiy uiauwma Kypcam-
Kuunapuea 602nuK Oyiean Xonam y4yH wecmepHs MulilapuHuHe 2a0up-0yo0ypiukiapun Xucoo-
aaw memoouxacu kenmupunean. Cghepuk waxnioacu eaoup-oyo0ypauK mooenu acocuod Kecux Ko-
HYC KYPUHUWLOA DAACAPUNLAH CUPMUOA2U MYBO3AHAMAAUAH 2A0UP-0YOYPIUKHU XUCOOIAUL MOOe-
au maxkaugh smunean. TexHono2ux eaoup-6yo0ypruKHune 6Yypmiamacuty AHUKIAU, KOHMYpP HCUCM
cupmuea My8o3aHamaauean 6YpmiamManune Oomuwl yyKypaueunu XUcooniaut, urauumul Mooyiu éa
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unawmaoau Kiamaza 602nuK 6yaean xon0a uecmepHs muuliapuune eaoup-oyo0yprueuHuHe y3-
eapuul KOHYHUSMIApUHU 6axo1aul UMKOHUHU bepyeuu ycayousmuap uwinab yukunean. [llecmephs
MUWIAPU OpacuUdazu HUCOUU CUPRAHULL 0APANCACUHU OOETUK OVI2aH X010a amaiddzu 8a HoMU-
HAL Mymauty8 MatoOHIapu Y3apo HUCOAMUHUHE Y32apUuLiL; MUWIU Y3AMMAHUHS UTAWULL MOOY-
nmea 602Uk 6y12aH X010a wecmepHs MUWIAPUHUHS aMal0acu mymautys MatlOOHU Y3eapuuiuHu
baxonaw UMKOHUHU Oepysyu yCayousmiap makiug 3muieaH.

Kanum cysnap: 2a0up-6yoypiuk, muwiiu uiauima, wecmepHs mMuulapuHune mymautyeu,
MEeXHONL02UK 2a0Up-0y0ypIUK, My8O3aHAMIAWAH 2A0UP-0YOYPIUK, ULAWUUL MOOYIU, HUCOULL cup-
NAHUW 0apax)cacu, HOMUHAL Mymauty8 MAaooHu, amaiddzu mymauys MatooHuU.

THE DEPENDENCE OF GEAR TEETH ROUGHNESS ON GEARING PARAMETERS

Irgashev Amirkul Irgashevich,
Doctor of Technical Science, Professor;

Irgashev Behzod Amirkulovich,
Philosophy Doctor in Technical Science,
Acting Associate Professor

Tashkent State Technical University named after Islam Karimov

Abstract. The method of calculating the roughness of gear teeth depending on the parameters
of gear meshing of gears at rolling friction with slippage. A model for calculating the equilibrium
roughness of the surface in the form of a truncated cone, made on the basis of a spherical roughness
model. Methods of determining the technological roughness protrusion, calculation of the depth
of implementation of the protrusion of equilibrium roughness in the surface of the counter body;
assessment of the pattern of change in the roughness of the gear teeth depending on the meshing
module, load in the meshing. A method of evaluating the change in the ratio of the actual and
nominal contact area depending on the degree of relative slip between the teeth of the gears,
changes in the actual contact area of the gear teeth depending on the meshing module of the gear.

Keywords: roughness, gear meshing, gear teeth contact, technological roughness, equilibrium
roughness, meshing module, degree of relative slippage, nominal contact area, actual contact

areda.

BBenenue

B npoBeneHHBIX HCCIIEIOBAHUAX MO MOJe-
JUPOBAHUIO IIEPOXOBATOCTU TOBEPXHOCTEN
TpEeHUs1 Haubojee MIUPOKO HCIONb3YETCs MO-
Jenb, uMeromas chepudeckyro Gopmy, KOTO-
PYIO MOKHO paccMaTpuBaTh Kak PaBHOBECHYIO,
00pa3oBaHHYIO TOCJIE TPUPAOOTKH TEXHOJO-
TUYECKOM IIEPOXOBATOCTU. B nuTepaTypHbIX
HCTOYHHKAX HE PACCMOTPEH MEXaHHU3M IMEPEX0-
Jla TEXHOJIOTHYECKOH 111epOX0BaTOCTH B PaBHO-
BeCHY10. PaccCMOTpeHHBIE MOI€]IM pABHOBECHOM
LIEPOXOBATOCTH UMEIOT HEKOTOPhIE HEAOCTAT-
KM, KOTOpbIE CBS3aHBI C TOCJEIOBATEIbHBIM
pacroiokKeHHeM HIEPOXOBATOCTH IO JJIUHE U
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IIMPUHE TTOBEPXHOCTEH KOHTAKTa, TaK KaK B
JIEUCTBUTEIBHOCTH PACTIOJIOKEHUE IIePOXOBa-
TOCTH TOBEPXHOCTEH TPEHHS HE TOTIMHSICTCS
HUKAKOW CTaHAApTHOW 3akoHOMepHocTH [1].
Pe3yabTaThl HCCIe10BaAHUSA
[Ipenmnonoxum, nociie TEXHOJIOTUYECKOMN
00pabOTKM Ha TMOBEPXHOCTSIX 3yObEB IIecTe-
peH 00pa3yroTcsl MIEPOXOBATOCTH, WMEIOIINE
KoHycooOpa3Hyto (popmy. B mporiecce Tpenus
3yObeB IIECTEPEH Y BHICTYTOB IIEPOXOBATOCTH
110/l BO3/IEMCTBUEM HOPMAJIBHON M OKPY’KHOU
CUJI B 3allCTUICHUH, COMPOBOXKIAIOMIEMCS TIPH
KaueHUU W TPOCKAIL3BIBAHUU, TPOUCXOIUT
mIacTuyeckas jaegopManus MOBEPXHOCTEH
UnmMm-oAH BA M"HHOBALIMOH PUBOXITAHULL
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[2; 3; 4]. B pe3ynbTare 4ero B OCTPbIX I'PaHAX
BBICTYIIOB, CMOJIEJIMPOBAHHBIX B KOHYCO00Opas3-
HOW IIEpPOXOBATOCTH, 0Opa3yeTcs IUIOIMAb UX
KoHTakTa. [lo Mepe yBenMueHHS MPOFOIIKH-
TEJILHOCTU JKCIUTyaTalui 3yObeB IIeCTEepeH
B CTAaOMJIBHBIX HArpy3Kax, HE MPEBBILIAIONIUX
npejesna MpoYHOCTH Ha CKAaTHe MOBEPXHOCTEH
TPEHUs, IJIOIIAb KOHTAKTa IIEPOXOBATOCTEH
B 3aBUCHUMOCTH OT MPOJOJDKUTEIBHOCTH pado-
ThI MAPbI TPEHHUS PAaBHOMEPHO YBEIMUYUBACTCS
[5]. Crabunu3anus MmIomaan KOHTaKTa MEXITY
BBICTYIAMU M BIAJMHAMHU IIEPOXOBATOCTEH
MOBEPXHOCTEH TpPEHHsI CIIOCOOCTBYET UX pa-
60Te 0e3 JOMOJHUTENBHBIX SHEPreTUYECKUX
3aTpar, YTo IEMOHCTPUPYET 3aBEpILEHHE IPo-
necca npupaboTku U 00pa3oBaHUE PaBHOBEC-
HOMW IIEPOXOBATOCTH Ha PabOYMX MMOBEPXHOC-
TAX 3yObeB 1mectepeH. [Ipu stom Hambonee
BEPOSATHOMH MOJETbI0 00pa30BaHHOM pPaBHO-
BECHOI IIEpOXOBATOCTU MOBEPXHOCTEH 3yObEeB
HIeCTepeH, padoTaIOMIMUX B YKa3aHHBIX HArpy-
304HO-CKOPOCTHBIX PEXHMax paboThl 3alen-
JICHUS, SBJISIETCS MOJENb B BHUJIE YCEUEHHOTO
KoHyca [6; 7].

2a

2R

he
h

2r

Puc. 1. Cxema mojie;i1 paBHOBECHOM 1IepPO-
XOBATOCTH NOBEPXHOCTH B BH/I€ YCEYEHHOI0
KOHYCAa, BBIIIOJIHCHHOM HA OCHOBE 1IePOX0-
BaTOCTH c(hpepuyecKkoi (popMbI

MojaenupoBaHue BHICTYNA IEPOXOBATOC-
TH B KOHYC000pa3Hoi (popme

B nensix obecniedenus paBeHCTBA 00BEM Jie-
(hopMaluu U CKOPOCTh U3HAIIIMBAHHUSI TIPU TPE-
HUU TOBEPXHOCTEH TpeHHs 3yObeB IIECTEPEH,
UMeIoIuX cQeprudyecKyro U B BHUJE yCEUCHHO-
ro koHyca (opmy, TPHHHMAIUCH COTJIACHO
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puc. 1. I[IpuHATO, 4TO BBHICTYNBI IIEPOXOBATOCTH
yKa3aHHbIX (OpM TpU OOECICUEHUU PABHBIX
00beMOB AedopMaii UMEIOT paBHbIE TITyOH-
HBI BHEJPEHUS K MMOBEPXHOCTSM TPEHHUS, T. €.
h, = h_, ¥ paBHOE IIATHO KOHTAKTa 10 HAMOOJIb-
1IeMy JHaMeTpy OCHOBAHHs YCEYEHHOIO KO-
Hyca U chepuyecKoi MOJIENH IepOXOBATOCTU
IIOBEpXHOCTEN TpeHus, T. €. 2R = 2a [6]. Cor-
JACHO BBIPAXXKEHUIO, NPUBEJICHHOMY B CIIpa-
BoyHuke 1o maremaruke M.H. bponimreiina,
00bEM BHEJIPEHUS BBICTYIIOB ILIEPOXOBATOCTH K
MIOBEPXHOCTSIM TPEHHUSI PaBEH:
0151 GbICMYNA WEPOXOBAMOCU, UMEIOUe20
Gopmy yceuennozo KoHyca:
1 2 2
V,=—nh (R +r’ +Rr), (1)
3
rae R— paauyc HanOONbIIEr0O OCHOBAHUS yce-
YEHHOI0 KOHYCa; /1_— rilyOuHa BHEPEHHUS yCe-
YEHHOT'0 KOHYCA; 7 — PaJlyC HAUMEHBIIETO OC-
HOBAHUS YCEUCHHOT'O KOHYCa;
07151 6HEOPEHHO20 GbICMYNA UePOX08aAMOCHU,
umerouje2o hopmy wapoeo2o ceemenma:
v =L (Ba®+h>) ()
@ 6 (8 (el ]
rue hc — HauOonbIiasi TTyOWHA BHEIPSHHUSI BbI-
CTyIa IIEPOXOBATOCTH B MIOBEPXHOCTh TPEHHUS,
paBHas TTyOHHE BHEPEHUS [IIapOBOTO CErMEH-
Ta; @ — paANyC MATHA KOHTAKTA IIIapOBOTO CEr-
MEHTA.

Y4uThIBas NPHHATBIC YCIOBUS V. Vv,
h.=h, v R = a, npupaBHuBas Beipaxkenus (1)
v (2) u 3aMeHuB a HA R ¥ h, Ha h , HOTy4YuM
ypaBHECHUS:

R*+2Rr +2r* = h2=0 (3)

PemmB ypaBHenue (3) OTHOCUTENBHO R, 7' U
h , TIOJlyYnM BBIP@XKEHHUE IS pacyeTa:
panuyca HanOOIbIIETO OCHOBAHHS YCEYEHHOTO
KOHYyca:

. P 2
Rm,K - rm,x + 3ru4,7< _hm,K
anyca HAaUMCHBIICTO OCHOBAHUS YCCUCHHO-
Yy Yy
o KOHYCa:
2 2

B 3R, +2h,, —R,. 4
= @
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B npouecce n3HammBaHus 3yObeB IiecTe-
PEH COOTHOLICHHUE MEX/y paJinycoM HauOOIb-
LIETO TSTHA KOHTaKTa U IIyOMHOW BHEIPEHUs
BBICTYyIIA LIEPOXOBATOCTU B BUJE YCEUYEHHOIO
KOHYyCa COCTaBJIsIET:

R, =27h,. (5)

CooTHolIEHNE MEXly HAUMEHBIINM paju-
YCOM BBICTYIIAa IIEPOXOBATOCTH, CMOJIEIHUPO-
BaHHOU B BHUJIE YCEUEHHOI'0 KOHYyca, U IyOu-
HOI €€ BHEJIPEHUs B IOBEPXHOCTb KOHTAKTa,
COIIACHO BBIpaXXEHUIO (4), paBHO:

ro=1,1-h . (6)

u,K w,K

B BoIpakenuu (4) 3HaueHHe HAUOOIBIIETO
paamyca MaTHA KOHTaKTa d, CMOJICIUPOBAHHO-
ro B BHJIC YCEUYCHHOTO KOHYCA, OMPEICIISCTCS:

h,.= \/3rj,,< —(a-r,)". (7)

Y4uThIBasE paBEHCTBO ITyOUH BHEAPEHHUS B
MOBEPXHOCTh TpeHUs 3y0a mectepeH, paboTa-
IOLINX B YCJIOBUAX JKUAKOCTHOTO TPEHUS, CMO-
JIeTUPOBAHHBIX KOHUYECKOTO M c(HepuyecKoro
BBICTYIIOB IIEPOXOBATOCTH PABHO:

hrcc = hm,K - hO = \/ 2Rm,rc - 3a - (hO) : (6)

B nanpHelem st pacyeta CKOPOCTH H3-
HaIlMBaHUs 3yObeB ILECTepeH Oe3 ywacTus
aOpa3uBHBIX YACTHIl MCIIOJIb3yEeM MOJEIb BbI-
CTYNOB ILIEPOXOBATOCTH B BHUJAE YCEUYEHHOI'O
KOHYca.

Ecnu 3yOuaras nepenada pabotaeT B Maciie,
TO TOJIIIMHA MACIISHON IVIEHKU B 30HE KOHTAK-
Ta 3yObeB IIECTEpEH NpU TPEHUH, KOrjaa mpo-
UCXOJUT 3JIacTH4ecKasi aedopMalius MmoBepx-
HOCTEH, NOJTy4YeHa B BUJE 3aBUCUMOCTH:

_2,24pe%4sinay,, L

0 cym

0 P +Sca (7)
]I 5, — BEIMYMHA yNpyrou jaepopManuu mo-
BEPXHOCTEH KOHTAKTa 3yObeB INECTEPEH; [ —
BSI3KOCTh Maclia; 0 — Mbe30KOA(PUIIUEHT BSI3-
kocTu Macia, 1/MIla; KOHTaKTHOE IaBJICHUE,
Mlla; 4 — mexxoceBoe paccTosiHHE 3yOuaToi
Hepeauu, MM; 0 — YTOJI 3aLETUICHHs 3y0UaToi

116 ISSN 2181-9637

nepenayu; v — CyMMapHasi CKOPOCTh KaueHUs
3yOuaroil mepenaun, m/c; L — mymHa 3y0a, MM;
P — oxpyxHas cuia B 3y0uaToM 3alleTIeHUH,
H.

Torna rmyOuHa BHeIpeHUs BBICTYIIOB IIIe-
pOXOBaTOCTI/I, NMCHOIIINX BU prFJIOFO HpSI-
MOTO KOHYCa, B IOBEPXHOCTh KOHTAKTa 3yObEeB
IIecTepeH paBHa:

h,=h —~h=N2R3a (2’24” "eap‘;sma"v“y'”L +st (&)

BHauane Ha OCHOBE OXXHIaeMOH paBHO-
BECHOI IIEPOXOBATOCTH, CMOACIHPOBAHHOH B
BHUJIC YCEUEHHOTO KOHYCa, OIIPEACNIACTCS CPEe-
Hssl BBICOTA BBICTYIIA HavyaIbHOMU (TCXHOHOFI/I-
YEeCKOM) IIepOXOBAaTOCTH, HMeELeH Gopmy
NPaBUIILHOTO KOHYCa, OHAa MpPUBEJICHA Ha PHU-
CyHKe 2.

C
1 _
A :
D E
fan
|
A B

2R

Puc. 2. Cxema pacuera BbICOTBI BBICTYNA
TeXHOJIOrHYeCKO IePOX0BaATOCTH

Ha pucynke 2 2R — sto auametp npupabo-
TaHHOM MOBEPXHOCTH BBICTYIIOB IIEPOXOBATO-
cTH, 00pa30BaHHBIX B Mpolecce 00KaTKU 3yOya-
TBIX KOJIEC, BOSHUKAIOMIEH B YCIOBUIX CHIIOBO-
r'O B3aMMOJICHCTBUS TPU KOHTAKTE TEXHOJIOTH-
YECKUX LIEPOXOBATOCTEN BBICOTOM paBHOU / B
pesynbrate ux TpeHus. [Ipu 3Tom cpeaHss BbI-
COTa paBHOBECHOM IIEPOXOBATOCTH COCTABIISAET
h. B pe3ynbrare BHEAPEHUS BBICTYIOB ILEPO-
XOBaTOCTH 3y04aToro Koyieca Ha MOBEPXHOCTU
KOHTpTeNa 00pa3yeTcs MATHO KOHTAKTa JuaMe-
TpOM, paBHbIM 2R. BbicoTa BbICTyIIa IIIEPOXOBA-
TOCTH, paBHast H-h, N3HAIIMBAETCs B MpoLecce
npupabOTKU MOBEpXHOCTEH TpeHus [§].
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?

O6o3HaunM yepe3 H BBICOTY BBICTYIIOB
TEXHOJIOTUYECKON LIepoX0oBaTOCTH, uepe3 /h —
MOKa3bIBAIOLIYI0 BBICOTY PaBHOBECHOM ILIEPO-
XOBATOCTH.

W3 nonobust tpeyronsuukos ABC u DEC

(puc. 2),

H,. 2_R
H,.—h,, 2r ’
MOy YHUM:
_RWH =)

H

r

O6o3nauum x = H; y = x — (H — h), Torna:

=R(x-—h ).
w,K
PemmB ypaBHEHHE OTHOCHTENBHO X, TIOJY-
YUM:

Rh

ut, K

X= )
R—r

IloncraBuB 3HAaYCHUE X B YPABHEHUE
h=((x-y)
MOTYYHNM:
R
=h, (——-1).
Y =hu (=)

Torma BbICOTA TEXHOJOTMYECKOW IIEPO-
XOBaTOCTH € Y4e€TOM 3HaueHu# R u r (puc. 2),
BBIPAKEHHBIX Y€pE3 PAaBHOBECHYIO LLIEPOXOBA-
TocTh h, momyuurcs:

uL,K

H

ut,x

=1,69,, .,

—-r

a BBICOTA TEXHOJIOTMYECKOM LIEPOXOBATOCTH,
HOJIBEP>KEHHOI M3HAIINBAHUIO B Ipolecce 00-
KaTKH:

o(mk) mk(
’ ’ R

-r

—1) = 0,69, .

Taxum 06pa3om, BEICOTAa U3HOILIEHHOH Yac-
TH TEXHOJIOTHYECKO# mIiepoxoBatoctu H B
nporecce MOJHOM OOKAaTKU MOBEPXHOCTH Tpe-
HUA cocTaBisieT 69 % OT BBICOTHI pABHOBECHOM
IEPOXOBATOCTH.

N3HOCOCTOMKOCTh 3yObEB IIECTEpEH 3aBU-
CUT OT BBICOTBI BBICTYIIA PABHOBECHOM IIEPO-

HAYKA K U(HHOBALMOHHOE PA3BUTUE
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UNM-®AH BA UHHOBALIMOH PUBOXITAHULL

XOBaTOCTH, CMOJEJIMPOBAHHOIO B BHUIE yCe-
YEHHOI'0 KOHYyca.

PemmB BbIpaxkeHHe A pacuera CKOPOCTH
W3HAIIMBAHUS, IPOUCXO/IAIIETO B YCIOBUSIX 00-
pa30BaHus PABHOBECHOM 111€POXOBATOCTH, OTHO-
CHUTEJIHO ITyOMHBI BHEJIPEHHS BBICTYIIA ILIEPO-
XOBaTOCTH B IOBEPXHOCTh KOHTPTEJIA MOIYUHM:

1 Vo) L Zuase W - P oy - (A= 48%)

UL K = 0,5
2 13 2 m- l//l,Z : nllt,K : Enp

Pemenue 3amaum, CBI3aHHOE C OIIpenee-
HHUEM CKOPOCTH H3HALUIMBaHUS (yo(mjk)) 3yObeB
LIECTEPEH, IPOU3BOAUTCS. HA OCHOBE IPEJEIIb-
HO JIOIYCTUMOW BEJIMYMHBI UX M3HOCA, OIpE-
JIeNICHHOH 110 TTyOMHEe YIIPOYHEHHO! IIeMeHTa-
L[Mel IOBEPXHOCTH, paBHOM | MM, mpoucxos-
IIEr0 B TEYCHHUE CPOKa CIIYKObI, paBHOTO HKC-
IUTyaTallMOHHOMY pecypcy 3yOdaroro kojeca
— 8000 gacoB, 1 obecrieynBaeTCs PU CKOPOCTH
m3namuBanusg 0,000125 m/y.

Jlnuna 3y6a (L) 3ybuaToro xoieca omnpese-
JsieTcs M0 3HAYCHHUIO KO3 PULIMEeHTa IUPUHBI
BEHIIAa, PEKOMEHJ0BAaHHOMY B Kypce «/leTanu
MalllMH», €r0 3HAYEHHUE IPUHUMAIIOCH , = 20-
30. Torpa nyuHa 3y0a:

L=y, -m, mm.

Yucno 3yObeB BEAyIIEro U BEAOMOIO 3y0-
4aToro Kojeca (z,, ) ¥ MOJyJIsl 3aleIuIeHus (1)
OIIpeJIeNIAETCs 0 KOHCTPYKTUBHOM OCOOCHHOC-
TH 3yOuaToi mepenayn Ha OCHOBE IeperaToy-
HOTO OTHOIICHHUS C YYETOM HM3HOCOCTOMKOCTHU
U pecypca 3y0uaThlX KOJIEC U YCIOBHUM UX pa-
00THI B arperate.

KonuuecTBo UMKIOB Harpyxeuus — zi ,
OHU TPHUBOJAT K Pa3pyILICHUIO 1ehOPMHUPO-
BAaHHOTO 00beMa MeTallja ¢ IOBEPXHOCTH Tpe-
HUS 3yObeB IIECTEPEH BHICTyaMH IIEPOXOBa-
TOCTU KOHTpTeJNa. 3HaUYeHUE, KOTOPOE MPUHH-
MaeTCsl Ha OCHOBE pPe3yJIbTATOB IOJIYyYEHHBIX
IpPU UCIBITAHUM MaTEPHAOB Ha MPOYHOCTD,
3aBUCHT OT MX MEXaHHYECKUX CBOWCTB Ma-
Tepuaja, u3 KOTOPOro U3roToBJIeHO 3yOuyaToe
KOJIeco.

Oxpy:xHas cuiia B 3anemiennu (P) onpene-
JICHA TI0 KPYTSIIEMY MOMEHTY, HOJBOJIUMOMY
K 3yOuaToii nepeaaue, IeHCTBYyIOIIEH Ha 3yObs
HIECTEPEH, HAXOSAIIMXCA B 3aLICIUICHUH B TIEp-
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NEHUKYJIIPHOM HaNpaBJICHUH, MPOXOJAIIEM
KacaTelIbHO Yepe3 MOBEPXHOCTH KOHTAKTa 3Y-
ObeB.

3HaueHue MPUBEACHHOIO paauyca (pnp)
OIIPEJICJIEHO C YYETOM PaJNyCOB 3BOJIBBEHTHO-
ro Npoduis KOHTAKTUPYEMBIX 3yObEeB BeIyIIe-
ro ¥ BEJOMOrO KoJjeca.

Kos¢pduuuent oTHOCUTENBHOTO  MPO-
CKaJIb3bIBAHUS MEXAYy 3yObsIMH IIeCTepeH
(y,,) IOKa3bIBAaCT CTCHCHb OTHOCUTEIBHOIO
CKOJIB)KCHHSI KOHTAaKTUPYEMBbIX 3yObeB BeIy-
IIeT0 U BEJOMOIro Kojeca ¢ MOMEHTa BX0Ja
B KOHTAKT ¥ O MOMEHTa UX BBIXOJIa U3 KOH-
takta. Kosapuuuenr oTHOCUTENBHOIO Mpo-
CKaJIb3bIBAHUS MEXAYy 3yObsMH IIeCTepeH
paccUMTHIBA€TCA OTAENBHO JJIsi TOJOBKH H
HOXKH 3yObeB. Ilo mMepe ynameHusi KOHTaK-
Ta 3yObEB OT r'OJIOBKH U HOXKKH 3yObeB B Ha-
MpaBJICHUH IOJ0CA 3aLEIUICHUS MPOCKab-
3BIBAHME MEXAY 3YObsSIMU IIECTEPEH YMEHb-
1I1aeTcs, B MOJI0Ce 3aleruieHus KodpGuumuent

%

OTHOCHUTEJIBHOTO TPOCKAJIb3bIBAHUS 3yObEB
paBeH HyJ0 [9].

JU1 BBINOJHEHUS pacdyeTa W3HOCOCTOMKO-
CTH 3yObeB IIECTEPEH HCIHOJB3YETCS CPEeIHss
B3BEILICHHAs YaCTOTa BpAIlEHUs 3yO0uaThIX KO-
nec (n,, ), 3HAYEHUE KOTOPOH IPUHUMACTCS. Ha
OCHOBE KOHCTPYKTHBHBIX M JKCIUIyaTalMOH-
HBIX PELICHUH, C yUYETOM TATOBO-CKOPOCTHBIX
CBOMCTB arperaroB MalluH.

Mopyns ynpyrocrtu Enp II0Ka3bIBACT, B Ka-
KHUX Tpefenax HampsoKeHHsT Ha TOBEPXHOCTSIX
KOHTaKTa 3y04aThlX KOJEeC HPOHCXOJUT UX
ynpyrast jaedopMarus.

Takum 06pa3zom, pe3yabTaThl pacueTa BbIC-
TYIIOB IIEPOXOBATOCTH MOBEPXHOCTHU 3yObEB C
MOJYJIEM 3alEMJIEHUs] 1 MM COOTBETCTBYIOT:
BEIyLIEro Kojieca — §; BEIOMOro 3y04aroro
Kojeca — 7 KjlaccaM II€pOXOBaTOCTH.

PaccmoTpum BusiHME TIapamMeTpoB  3aLell-
JIeHus1 3y0UaToi nepeaaun Ha IepoX0oBaToCTh IO-
BEpXHOCTEH TpeHuUs1 3yObeB 1iectepeH (Tabm. 1 u 2).

Tabnuua 1

H3meHnenne mepoxoBaTocT 3y0beB HIieCTEPEeH B 3aBUCHMOCTH
OT MOYJIsl 3alleNlJIEHUs] M HATPY3KH B 3y0uaToii nepegaye

BbicoTa BhICTYNIOB
Cropocre Harpy3ka B Ig;ﬁl::l;l niepoxoBatocrc
Monyas u3HamuBanusa |Jlnnna 3y0a, 3aue§ J);emm }i)azmyc nocae npnpavﬁonm
3aUenJIeHusI, MM 3y0beB, MM ’ TTOBEPXHOCTEH, MKM
I'H KPHUBH3HBI, -
MM/49ac MM BeayLei BE/IOMOI0

HIecTepHI KoJieca
1,0 0,000025 13 0,075 6,33 0,13 0,14
2,0 0,000050 26 0,150 12,66 0,22 0,24
4,0 0,000100 52 0,300 25,32 0,36 0,39
6,0 0,000150 78 0,450 37,98 0,50 0,54
8,0 0,000200 104 0,600 50,64 0,62 0,67
10,0 0,000250 130 0,750 63,30 0,73 0,77
12,0 0,000300 156 0,900 75,96 0,83 0,88

B pacuerax B KauecTBe HCXOIHBIX aH-
HBIX HCIIOJIb30BAHBl: YUCIO 3yObeB Belyllen
wecrepuu z, = 19; 4ncno 3y0beB BenOMO-
ro 3ybuaroro koneca z = 38; kodpduun-
€HT OTHOCHUTENIbHOTO YIJIMHEHUs MaTepuala
BEIYIIEH IECTEPHU W, = 7; KOdpduumeHt
OTHOCHUTEJIBHOTO YJIJIMHEHHUS MaTepuaia Be-
momoro 3ybuaroro koneca y = 8, Kodpdu-
LIUEHT (PPUKIMOHHON yCTaJIOCTH MaTepHuala
3y0uarbIX KoJiec ¢ = /,3; IpUBEICHHBIN paau-
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yC KPUBM3HBI 3y04aToro 3aueruieHus; Ko3g-
¢unuent Ilyaccona 4 = 0,03; xo>3pdunueHt
OTHOCHUTEJIBHOTO TPOCKAJIb3bIBAHUS MEXKIY
TOJIOBKOM BeayIlel MEeCTepPHH U HOKKOM 3y0a
BEJIOMOTO 3y04aToro Koneca y, = 4,24; 4ac-
TOTa BpallleHus Beaylel mecrepuu n, = 2 ¢
4acTOTa BpAIEHUs BEIOMOTO 3y04aTroro Ko-
neca n = I ¢'; NpUBEICHHBIA MOIYIb yHpY-
rocTHU MaTepuaa 3y04aThIX KoJjec Enp21 5000
MIlla.
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Tabnuuya 2

HN3menenue HIepoxoBaToCTH 3y6]>EB ECTEPEH B 3aBUCUMOCTH
OT CTCIIEHU OTHOCUTECJ/ILHOTO IPOCKAJIB3bIBAHUS MEKITY 3y6]>ﬂMI/I eCTEPEeH

BbicoTa BBICTYNIOB HIEPOXOBATOCTEll MOCIE
OtHocuTeIBbHOE .
Kosdppuumnent NpUPadOTKH MOBEPXHOCTEll, MKM
NMPOCKAIB3bIBAHNE MEKIY =
BBICOTHI 3y0a Beayuieit Be0OMOI0
3y0bsIMHU LIECTEPeH
1ecTepHu KoJieca

1,00 4,24 0,73 0,79
0,70 3,16 0,84 0,91
0,30 1,53 1,21 1,32
0,00 0,00 1,78 1,89
0,30 1,47 1,23 1,44
-0,70 2,90 0,88 0,96
—-1,00 3,76 0,77 0,84

Jlis pacdeTa BBICOTHI BBICTYIAa IIEpPO-
XOBATOCTH HCIIOJb30BAHBI CIIEIYIONIUE HC-
XOJIHbIE JaHHBIC: CKOPOCTh W3HAIIMBAHUS
3ybuareix kome ¢ y, = 0,000250 mm/u;
IuHa 3yObeB mectepeH L = 130 mm; duc-
710 3yObeB BeAylIen HiecTepuu z, = 19; 4uc-
10 3y0beB BEIOMOrO 3y04aroro Koyieca z, =
38; K03 PUIIMEHT OTHOCUTEIBHOTO YIJINHE-
HUsI MaTepuayia BeAyIleH MEeCTepHu y = 7,
Harpyska B 3auemienun P = 0,75 'H; xo-
3(pGUIMEHT OTHOCUTEIBHOTO  YJIMHEHUS
Marepuaiga BEJIOMOro 3y04aToro Koieca
w,. = 8 xodpdpuuuenT GpUKIMOHHON ycTa-
JIOCTH Martepuana 3y0uareix kosec ¢ = [,3;
MPUBEICHHBIN paguyCc KPHUBU3HBI 3y0YaToOro
3alCIUICHNA p, = 63,3 Mm; MOZYJIb 3alleIIe-
Hust m = 10 mm; xospdunuent Ilyaccona
i = 0,03; yacToTa BpalleHUsl BEAYIIEH IIec-
TepHu n, = 2 ¢’} 4acTOTa BpaIlleHHs BEJIOMO-
ro 3y6uaroro koneca n_= I c’; npuBeJeH-

HBIH MOJYJb yIPYrOCTH Marepuayia 3yOua-
TBIX KOJIEC Enp = 215000 Mlla.

PemmB BeIpaXkeHUS I pacyeTa CKOPOCTH
W3HANTUBAHUS 3yObeB MICCTEPEH B 30HE Kade-
HUS OTHOCHTEIHHO BBICOTHI BBICTYIIA IIEPOXO-
BAaTOCTH, ITOJTYYHM:

JUTS 3yObeB BEAYIICH MIECTePHU:

1 \/np(m,x) “Z e Y otur) .\,OJS.L.P.m.an (=)
3 M

M.

h, = o
* 121,14 By en[Erm
Hcxonnuble maHHBIE 1A pacuera y )
0,00025 mm/uac;, L= 130 mm; z, = 19; z_= 38;
w =7 w =8 P=075mH; z, = 12,67; u =
0,03;n,=200/c; n =1 006/c; Enp =215000 Mlla.
PaccMoTprM M3MEHEHHE BBICOTHI BBICTYIIA
IIIEPOXOBATOCTH B 3aBUCUMOCTH OT KOJIHYE-
CTBA IIMKJIOB HATPYKCHHUS, TPUBOJISIINX K pa3-
pyIIeHU0 1e(hOpMHPOBAHHON TOBEPXHOCTH, H
OKpPYKHOU cuiibl B 3aueryienuu (tabiu. 3 u 4).

Tabauua 3

N3MeHeHHe IEPOXOBATOCTH 3y0ObeB LIECTEPEH B 3aBUCUMOCTH
oT K03 puneHTa OTHOCUTEIBHOIO YVINHEHUsI MaTepHaJia mecTepeH

KOZ)(I)(I)]/IIII/ICHT OTHOCHUTEJIBHOI'O KouaunuecTBo HUKJIOB HAI'PYKE€HUs, BbicoTra BBICTYIIOB
VUUIMHEHHMS MaTepuaJia mecTepeH, NPUBOAALIUX K Pa3pyLIECHUIO 1IEePOX0BATOCTEM MmocJie
% TOBEPXHOCTH TPEHUST npupadoTKH NMOBEPXHOCTell, MKM
BeayLuei BeI0MOI0 Beayei BeI0MOI0 BeayLei BEIOMOI0
eCcTepHn KoJieca IeCcTepHn KoJieca IecTepHn KoJieca
7 8 12,55 14,93 0,73 0,79
9 10 17,40 19,95 0,86 0,92
11 12 22,58 25,29 0,98 1,03
13 14 28,06 30,90 1,09 1,14
15 16 33,80 36,76 1,19 1,25
17 18 39,77 42,84 1,29 1,34
19 20 45,96 49,13 1,39 1,44
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Pacuer BBICOTBHI BBICTYIA IIEPOXOBATOCTH
BBIMOJIHSAJICS [IPH CKOPOCTU U3HAIIMBAHUS 3y0-
9aTBIX KOJEC y,. . = 0,000250 mm/y; pauue
3yObeB mectepeH L = 130 mm; gucie 3yObeB
BEyIIEeH mecTepuu z, = 19; uncne 3yObeB Be-
JIOMOro 3y0uaroro xoneca z, = 38, Harpyske
B 3anemienuun P = 0,75 ['H; xod>ddunmenrte
(PUKIMOHHON ycTanocTu marepuana 3y0Oda-
TBIX KOJIeC ¢ = /,3; IPUBEACHHOM paJNyce KpHU-

%

BU3HBI 3y04aToro 3aleruieHus p,, = 03.3 mu;
Moye 3auervierust m = 10 um; kodpdummen-
te [lyaccona u= (,03; yactoTe BpalieHus Be-
Jymieii mecrepuu n = 2 ¢’'; 4acTOTE BpalleHUs
BeIOMOro 3ybuaroro koneca n = I ¢”'; npuse-
JICHHOM MOJYyJIM YIPYTOCTH MarepHaia 3youa-
ThiX Konec £, = 215000 Mna:

5

_ l yb(m,x) : LO’“ Z K 'V/;t,K . PO’S : pr?ps : (1 - ﬂz)
.k 21, 2 -

0,5
- WI,Z : nlM,K ) Enp

Tabauua 4

HN3menenne riiyOMHbI BHEPEHUs BHICTYNA HIEPOXOBATOCTH B MOBEPXHOCTH 3y04aThIX
KO0JIeC B 3ABUCHMOCTH OT OKPYKHOM CHJIbI, IeiiCTBYIOIEI Ha 3y0UaToe 3anenjieHue

. BbicoTa BHICTYIIOB LIEPOX0BATOCTEN MocCae
Oxpy:kHasi cUJIa, AeiicTBYIOIIAs HA .
NMPUPAOGOTKH MOBEPXHOCTEH, MKM
3youaroe 3anenjenne, MH =
BeAyllel eCTepHU BEIOMOI0 KoJleca
0.15 0,49 0,53
0,30 0,58 0,63
0,45 0,65 0,70
0,60 0,69 0,75
0.75 0,73 0,79
0,90 0,77 0,83
1,05 0,79 0,86

3Ha4YeHUs] MCXOMHBIX JAaHHBIX JJIA pacueTa
BBICOTBI BBICTyIIa IIEPOXOBATOCTU COCTaBHU-
JU: CKOPOCTh W3HAIIMBAHUS 3y04aTBIX KOJIEC
Vot — 0,000250 mm/u; nnuHA 3yOBEB IIIE-
creped L = 130 mm; uucno 3yObeB Bemymieit
HICCTEPHH Z, = 19; uucno 3yObeB BEIOMOIO
3y04aToro kojeca z, = 38, Harpyska B 3aler-
neauun P = 0,75 I'H; kosddunueHt Gppukuu-
OHHOM yCTaJIOCTH MaTepuasia 3y0uaThIX KoJec
t = 1,3; IpUBEAECHHBIN painyCc KpUBU3HBI 3y0-
9aToro 3auCIUIeHus p, =~ = 63,3 mm; MOAYJIb
sanerienust m = 10 wmm; kodhdumuent Ilyac-
coHa u = (,03; yacTtoTa BpalleHUs BeIyUIeH
mectepHu n, = 2 ¢”'; 4acToTa BpaIleHUs BEJI0-
Moro 3y6uaroro koneca n_ = I ¢'; npuseseH-
HBI MOJYJIb YIIPYTOCTH MaTepHuaia 3y04yaThix
xomec £ = 215000 MIla.

B o6mem Bune dpakrrueckas miomniaab KOH-
TakTa 3yObeB Mocie NpupaboTKU IEpPOXOBATO-
CTEU COCTaBIISIET:

F:n'ri,x'ML'MB:n.rzzu,K'Ma(m,K)’
rae M, — KOMMYECTBO BBICTYIIOB HIEPOXOBATO-
CTH, HaXOJSIIMXCA Ha AuHE 3yOa; M, — Ko-
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JIUYECTBO BBICTYIIOB IIEPOXOBATOCTH, HAXOIS-
IIUXCSl HA IIMPUHE KOHTaKTa 3yObeB.
[Ipeanonoxum, 4TO BBICTYIIBI IIEPOXOBA-
TOCTH PACIIOJIOKEHBI TI0 JIJTMHE U IIUPUHE KOH-
TakTa 3yOhEB PaBHOMEPHO, TOT/Aa oO0IIee KO-
JIUYECTBO BBICTYIIOB IIEPOXOBATOCTH, HAXOIS-
IIUXCS Ha TUIOMIAM KOHTaKTa 3yOheB, PaBHO:

M = MM,

KonnyecTBO BBICTYIIOB IIEPOXOBATOCTH,
HaxoJsmuxcs Ha 1 MM JUIMHBI 3y0a:

B 0,39-C-HW
© k-mlo,],.
KonnyecTBO BBICTYIIOB IIEpPOXOBATOCTH,
HaxOoMSIIUXCA Ha JJIMHE 3y0a:
_0,39-c-L-H,,

=

k- m-[am]w

KonnuecTBO BBICTYIIOB IIEPOXOBATOCTH,
HaxOJSIIUXCS Ha IMUPUHE KOHTaKTa 3yObeB:

B 119O-c-Hm,K-4/P-pnp (=)

k-m-[o,],. -\/L-Enp

B
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Torna oOmiee KOIMYECTBO BBICTYIOB IIIe-
POXOBAaTOCTH, HAXOAIIMXCS HA TUIOIIAAN KOH-
TakTa 3yObeB, COCTABIISICT:

464,1-¢*-H,-H - [P-L-p, -(1- 1)
TR o o I

dakTuyeckas IUIOIAAb KOHTAaKTa 3yObeB

nocjae OOKaTKH TOBEPXHOCTH 3yObeB:
1763300-¢* -h,-h.-H, - H, - /P~L-pnp (1= %)
R CANCA NS :

o(ut,x) =

r oM

Fn(m_x) =7en, T

o(ur) —

rae [o, ] u[o, ] — COOTBETCTBEHHO, MPEICIb-
HO JIOTYCTUMbIE HANPsKEHUS N3riuda BO3HUKA-
IOIIETr0 B HOKKE 3yObeB BEIYIIErO U BEJJOMOTO

3y04aroro Koseca; i W h_— COOTBETCTBEHHO,
riyOMHa BHEJPEHUS BBICTYIIOB IIEPOXOBATO-
CTH B MIOBEPXHOCTh BEIYIIIETO U BEIOMOTO 3y0-
94aToro KoJseca.

HomunaneHas 1uioniais KOHTaKTa 3yObeB:

. =3040-./P-pnp (=)L

! E

np

OtHocuTeNnbHAS TUIOMATL (HAKTHUECKOTO
KoHTakTa [4; 6]:

E7(m,rc) _

K, = =
F

H

58000-¢>-h,-h -H,-H,
k-mle,], (0.,

Tabnuuya 5

N3meHeHHe COOTHOIICHUA (PAKTUYECKON U HOMUHAJILHOM IJIONIA/Iell KOHTAKTAa
B 3aBHCUMOCTH OT CTENIeHH OTHOCHTEJIbHOT0 MPOCKAJIb3bIBAHUA MEKIY 3YObAMH

mecTepeH
OTHocuTeIbHOE CooTHoureHus (paKTHYECKOH
Ko3dpuumnent o "
Ne NMPOCKAJIb3bIBAHUE MEK/TY U HOMHUHAJIBHOM IJI0IIa1eu
BBICOTHI 3y0a o
3y0ObSIMH LIECTEePeH KOHTaKTa 1ecrepeH, %
1 1,00 4,56 0,201
2 0,70 3,16 0,543
3 0,30 1,53 6,183
4 0,00 0,00 9,096
5 -0,30 1,47 6,856
6 -0,70 2,90 0,601
7 -1,00 4,18 0,225
290 63,3 mm; kodpdumuent Ilyaccona u = 0,3;
§ ko3 dummeHT negopmanuu ¢ = 3; MpUBEICH-
g HBII MOAynb ynpyroctu E, = 215000 Mlla;
%6’0 \ KO3 GUIIMEHT BBICOTHI 3y0a s Bemymien
5 \ IIECTEPHU TBEPAOCTL Matepuana H =630
§3,0 Mlla, (o, ] =75 Mlla, h =0,73mxm 0is Be1o-
é moro xoseca H =580 Mlla; [o,] =73 Mlla,
h = 0,79 mxm. Pe3ynbraTsl pacueTa npuseje-
___’_./ \‘
YRR o o5 =~ HBI B tabnuie 5 u Ha pucynke 3 [10].

-1,00

Puc. 3. UsMeHeHue pakTUYeCKON MJI0MIAAN
KOHTAKTA 3y0beB lIeCTepPeH B 3aBUCUMOCTH
oT K03 punuenTa BbICOTHI 3y0a

Wcxonanele nanHble AJs pacacTra: MOAYJIb

3anerienuss m = 10 wmm; nnuna 3y6a L = 130
MM; TIPUBEJICHHBIM pajnyCc KPUBHU3HBI Py =
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C yBenuueHHeM MOJIYJsl 3alCIUIEHUS CO-
OTHOIICHHE (PAKTUYECKOH IIOMAAN KOHTAKTa
K HOMHHAJILHOM rmiomaan yMEHbIIACTCA, 3TO
CBSI3aHO C TEM, YTO, COTJIACHO JAaHHBIM TaOJIUIIbI
6, YBETUUCHHE MOJIYJIA 3alEIUICHUs] IPUBOIUT
K YMCHBIICHUIO I‘JIy6I/IHBI BHCIPCHUS BBICTYIIOB
LIEPOXOBATOCTH BEIYyIEH M BEIOMOW IIecTe-
peH.
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Tabauya 6

HN3meHenne pakTMUeCKO MJIONIAIM KOHTAKTA 3y0beB HIeCTepeH B 3aBUCUMOCTH OT
MOyJisl 3anerieHus 3youaroi nepexayu npu k =1,0

Monyab I'nyOuHa BHepeHUsI BLICTYIIOB LIEPOX0OBATOCTH OTHomeHust pakTuyeckoi
Ne [ 3amennienus, B NMOBEPXHOCTh, MKM M HOMHMHAJbLHOM IIOIIAa/Iel
MM Be/lyllel ecTepHu BeJIOMOTro0 3y04aToro Kojeca KOHTAKTA 11ecTepeH, %
1 1,0 0,13 0,14 0,634
2 2,0 0,22 0,24 0,460
3 4,0 0,36 0,39 0,306
4 6,0 0,50 0,54 0,261
5 8,0 0,62 0,67 0,226
6 10,0 0,73 0,77 0,201
7 12,0 0,83 0,88 0,177
BriBoabI MOAYJIEM 3allCIVICHUI POCT BBICOThI BBICTYIIOB

Takum 00pa3oM, MOJYyYCHHBIE PE3yIbTATHI
MCCIICIOBAHMSI TIOKA3bIBAIOT, YTO:

- BHEJIpsSIEMbIC B TIOBEPXHOCTH TPEHHS IIIe-
pPOXOBATOCTH, HMEIOIINE KOHYCOOOPa3HYIO
¢dopMy 10 BBICOTE U IO AUAMETPY, U BBICTYTIBI
[IEPOXOBATOCTH 0€3 MPUPAOOTKU B CPETHEM B
2,45 paza Gosnplie, YeM BBICTYIIBI IIEPOXOBATO-
CTH TIO BBICOTE U TMAMETPY OCHOBAHUS C MPH-
paboTKOIi;

- Y TPEHUH KA4YEHUS C MPOCKaIb3bIBAHU-
€M — IOBBIIICHUE MOJYJIS 3alCTICHHUS TPUBO-
AT K POCTY BBICOTHI BBICTYIIOB IIIEPOXOBATO-
CTH TIOCJIe TIPUPAOOTKH BEIYIICH W BEAOMOM
HIECTEPEH, B 3yOUaThIX Mepegadyax ¢ MEIbKUM

IIEPOXOBATOCTEH MPOMCXOIUT OoJiee HMHTEH-
CHBHO I10 CPaBHEHHIO C 3yOuaThIMH Iepeaaya-
MU c 0ojiee KpYNHBIM MOJyJIEM 3alleTICHUS;
CHIKEHUE OTHOCUTEJIBHOIO IPOCKAIb3bIBAHUSA
MEXIy 3yObsSMU IIECTEPEH MPOBOJUT K TOBBI-
LICHUIO BBICOTHI BBICTYIIOB ILIEPOXOBATOCTEH
nocsie npupaboTku 3yObeB Beayllel U BeJO-
MOH WIECTEPH;

- OTHOLICHUS (PAaKTUYECKOH M HOMHUHAJb-
HOU IIOIIafield KOHTAaKTa PacTeT C IOHMUXKE-
HHUEM OTHOCHUTEJIIBHOIO IPOCKaIb3bIBAHUS
MEX1y 3yObsSIMU HIECTEpEH, 3HaueHue KOTO-
pOr0 CHUIKAETCS C MOBBILIEHUEM MOIYJS 3a-
LECIICHUA.
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Abstract. Manufacturing processes in the publishing industry have long gone digital.
Today, it is natural that scientometric research and methods are almost entirely focused on the
processing of data presented on the Internet. Provide the ability to conduct quantitative and
qualitative analysis by comparing key indicators of bibliometric, altrometric and publishing
activities for scientific publications, authors and organizations. To address this problem, the
database, in addition to bibliographic information about articles and links, should include
current verified and normalized information and constantly update it. From this point of view,
the level of quality of scientific publications is determined by a number of criteria put forward
by modern publishing practice and international standards of scientific periodicals. The article
analyzes the relevance of creating a national index of citing scientific articles in Uzbekistan,
taking into account the experience of developed countries.

Keywords: article, edition, rating, citation index, editorial office, scientific journal,
electronic edition.

AKTYAJIBHOCTDB CO3JAHUSA HALTUOHAJIBHOI'O MHAEKC IUTUPOBAHU A
HAYYHBIX CTATEN B Y3BEKUCTAHE

Ab3amoB Temyp Hapsy/iaesny,
JlokTop ¢duaocodPpuu no TexHuyeckuM Haykam (PhD),
nupextop YII “Perspective team”;

Paxxa6oB Hap3ysy10 ArsamoBuy,

KaHAUJaT PU3UKO-MaTeMaTHUYeCKUX HayK,

JfoueHT kadepbl «MTHGOpMaALOHHbIE TEXHOJIOTUN»,

CaMapKaH/ACKUHM rOCYapCTBEHHbINA apXUTEKTYPHO-CTPOUTEIbHBIA UHCTUTYT
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CysiToHOB Myna0m60ii YpasmeT60oeBuy
JIOKTOPAHT,
TamkeHTCKUN YHUBEPCUTET UHGOPMALMOHHbIX TEXHOJIOTUI

AHHomayus. [IpouzgeodcmeeHHasi dessmeaAbHOCMb 8 u3damebckoll uHdycmpuu 0asHo
nepewsia 8 yugposoe npocmpavcmeo. Ce200Hss ecmecmeeHHO, YMO HAyKoMempuyecKkue
uccnedosaHuss u memodvl NOYMU NOJAHOCMbIO COCPEOOMOYeHbl HA 006pabomke OaHHbIX,
npedcmasseHHbix 8 HHmepHeme. Obecheyums 803MONCHOCMb NPOBECMU KOAU4ECMBEHHbIL
U Ka4ecmeeHHblll aHa/u3 nymem cpasHeHusl K/aAK4es8blX nokazamesell 6ubauomempuyeckue,
a/ampomMempuKku u uzdamebckas desime/bHOCMb 0151 HAY4HbIX NYy6AUKAYyull, aemopos u
opzaHu3ayull. /Jlns peweHuss 3mot npobaemvl 6a3a 0aHHbIX, NOMUMO 6ubAU02paAPUYECcKOll
uH@opmayuu 0 cmamesix U CCbLAKAX, JOANHCHA BKANOYAMb AKMYA/AbHYI0 NPOBEPEHHYH U
HOPMA/IU308AHHY0 UHPOPMAYUK U NOCMOSIHHO 00HO08/5Mb e20. C 3moll Mo4Ku 3peHus
YPOBEHb Kayecmea HAayyHblx nybaukayull onpedessiemcsi psdom Kpumepues, 8bl08U2aeMblX
cospemeHHOU u3dameabCckol npakmukol u mexcdyHapOOHbIMU cmaHdapmamu Hay4Hou
nepuoduku. B cmambe aHaau3upyemcss akmya/abHOCMb c030aHUsl HAYUOHA/IbHO20 UHOeKca
Yumupo8aHusl HAy4Hulx cmamell 8 Y36eKucmade ¢ y4emom onbima pa3geumbslx CMpPaH.

Kawueswvle canoea: cmambusi, uzdaHue, pelimuHe, UHOEKC YUMUPOBAHUS, pedakyus,
HAy4HbIl HCYPHAJ, 3/1€eKMpOHHOe Uu3daHue.

Y3BEKHCTOHJIA WJIMHUHA MAKOJIAJJAPHUHI MUIJIUA UKTUBOC
UHAEKCHUHU SIPATUIIHUHI AKTYAJUIUTH

An3amosB Temyp Hap3sy/uiaeBuy,
TexHuKa ¢paHsapu 6yinya ¢pancada foktopu (PhD),
“Perspective team” XK ngupekropu;

Paxxa6oB Hap3ysy10 ArsamoBuyY,
¢du3uka-mMaTeMaTrKa paHJIapyu HOM30/H,
“Ax60opoT TexHoJiorUsIIapu” Kadeipacy JOLEHTHU

CamapkaHpA faBJjaT apXUTEKTypa KypPUJIUII UHCTUTYTHU

CysnToHoB UyigomGon YpasmeT60eBHY,
JIOKTOPAHT,
ToukeHT aX60pOT TEXHOJIOTHUSIJIAPU YHUBEPCUTETH

AHHomayusa. Hawpuém coxacuda uwaab yukapuw gaoausmu y30K eakm dagomuda
pakamau makoHea ymou. ByeyHeu KyHOda uamuémempuk madkukomuaap ea ycaybaap
dessipau myauk HHmepHemda makdum 3muieaH MasjJAyMOMAAPHU Kalima uwiawza
lyHaamupuazaHaueu maéuutioup. Uamuill Hawpaap, myasiugaap ea mawkuaomaapaa
HucbamaH acocull 6ubAUOMEMPUK KypcamKu4aap, aAmmempukaiap 8a Haup GaoausimuHu
makkocaaw opkKaau Mmukdopull ea cugam maxAulidpuHu YmKasuw UMKOHUSIMUHU
masmMuHAQuW MyxXumoup. Maskyp MyamMMmoHu Xa/a KUAuW YYyH Masaymom./ap 6asdcu,
Mako/1aaap 8a KeAmupua2aH MasgayMOmHoMaaap xakudaau 6ubauozpaduk masaymomaap
mezuwau MEKWUPUI2aH 8d HOPMAAAAWMUPUASAH MABAYMOMAAPHU Y3 uvu2d OJUWU
xamda doumull pasuwda siHeuaaHu6 mypuwu kepak. Iy Hykmau HazapdaH kKapazaHda,
u/Mull HaWpuUémaap 8a y/aAap HAWp 3MaémeaaH HaWpAapHUHe cugpam dapaxcacu 3aMoHasull
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Hawpuém amaauému 8a uamuli daspull HAWPAAPHUHZ XAAKAPO cmaHdapmaapu momMoHUOaH
u/s12apu Cypu/s2aH Kamop Me30H1ap2a Kapab 6enzunaHadu. Ywby mako.a1ada pueoic1aH2aH
dasaamaap masxcpubacuxu uHobamaa 042aH X004, Y36ekucmoHoa uamuii MaKoAaAapHUHE
MUAAUT UKMU60C UHOEKCUHU SPpAMUWHUHZ aKmyaaausu maxaua KU/AUH2aH.

Kaaum cy3zaap: makoaa, Hawpuém, pelimuHe, ukmub6oc uHoeKcu, maxpupusm, ujamutl

JHCYPHA, PAKAMAU HAWPD.

Production processes in the publishing
industry has shifted to the digital space
since a long time ago. The vast majority of
traditional media are represented in it by
their electronic counterparts, and publishing
business processes are carried out through
telecommunication networks. It is natural
that current scientometric research and
methods are almost completely focused on
processing of data presented on the Internet.

From this point of view, the quality level of
scientific publishing houses and publications
they publish are determined by a number of
criteria put forward by modern publishing
practice and international standards of
scientific periodicals. The basic conditions
for the functioning and successful promotion
of a reputable scientific publishing house
imply the following:

1. Automation of the editorial and
publishing process

2. Placing information about a periodical
on the Internet

3.Placement of publications on the Internet

There are more than 200 scientific
journals in Uzbekistan, which constitute
the core of the most authoritative sources
of scientific information and are listed in
scientific publications recommended by
the Higher Attestation Commission of the
Republic of Uzbekistan for publishing of
major scientific findings.

However, only a few of these journals are
properly represented on the Internet. The
overwhelming majority of paper magazines
published in Uzbekistan not only have
public electronic versions, but even ordinary
“business card” websites. “Informatization”
in the editorial and publishing process of
scientific publications in Uzbekistan, at best,

126 ISSN 2181-9637

is limited only to the use of popular universal
means, such as office suites, layout systems,
e-mail for communications, which by today’s
standards is equivalent to “manual labor”.

This state of affairs in modern conditions
significantly complicates dissemination
of research outcomes and the exchange
of the latest scientific findings between
members of the scientific community.
Taking into account the growing trend
and efforts to enhance presentation of
domestic publications and publications in
authoritative international bibliographic
databases, the low level of informatization
in the editorial and publishing process is a
strong “inhibiting” factor.

In general, in addition to certain
organizational requirements, the inclusion
of a periodical, for example, in such an
authoritative Scopus database, is also
accompanied by a number of technical
requirements for its electronic version
(online system): site structure; the
possibility of structured indexing of content;
SEO-optimization, auto-tagging of site
pages for search engines; the presence of
a scientometric apparatus; functions and
support of bibliographic information and
scientometric data exchange formats (OAI-
MPH, XML) for integration with databases
(WorldCat, Google Scholar, DOA]J, CrossRef,
etc.); mechanism for licensing electronic
content; payment instruments; registration
of DOI identifiers; support for various
models of access to publications, including:
immediate open access (Gold Open Access),

The current situation in the area under
consideration is largely due to the nature of
funding for domestic scientific publications -
editorial offices are almost entirely financed
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by the funds of the founders, most of which,
in turn, are state institutions. In this case,
the development of an electronic publication
management system that meets international
requirements becomes an extremely difficult
task for any individual publishing house, both
from a personnel and financial point of view.
It should be borne in mind that the costs are
not limited to one development - the life cycle
of any software requires continuous technical
support, further development, correction of
possible errors and upgrade.

The idea of creating such a system at the
republican level (a kind of hosting of Uzbek
scientific journals), existing as a commercial
project and managed by one company,
seems to be more rational. With this
option, the publishing houses of scientific
periodicals get rid of the costs of their own
IT infrastructure, and have relatively low
costs for its rental and support in the form of
outsourcing services.

Another important problem is related
to enabling quantitative and qualitative
analysis by comparing main bibliometric
indicators, altmetrics and publication
activity in relation to scientific publications,
authors and organizations. To solve this
problem, the database, in addition to
bibliographic information about articles and
cited references, mustcontain corresponding
verified and normalized information and
should be constantly updated.

From the point of view of long-term
planningandmanagementofthedevelopment
of domestic science and education, the
implementation of analytical tools within
the system can provide opportunities for
identifying the most relevant or, on the
contrary, losing their relevance scientific
areas based on a quantitative analysis of
publications on various topics and the
dynamics of their citation.

Comparative analysis of analogues
of the created scientific and innovative
development

The publication of scientific journals,
collections of articles and proceedings
of conferences, as well as the formation

HAYKA K U(HHOBALMOHHOE PA3BUTUE
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of electronic educational and scientific
collections is an integral part of the research
and educational activities of any leading
university and research institute. To carry
out this activity, a number of information
systems for managing scientific journals and
publications have been created in the world.
The most intensive growth in the production
of such systems occurred in 2004-2008. By
now, many of the systems developed over 10
years ago have gained wide popularity and
turned into successful continuously evolving
software products. Some systems have even
turned into an industry standard of sorts.

The world’s largest publishing houses
of scientific literature were among the first
to use ICT in their work, introduced and
constantly develop their own electronic
publishing systems. Examples are Springer’s
information system, Science Direct platform
(Scopus) publishing house Elsevier, as well
as the system of electronic publications
of the scientific archive arXiv.org. Two
Russian projects - eLIBRARY.ru (RSCI) and
the mathematical portal Math-Net.Ru - are
innovative in a number of solutions used.
We also note the project of automation of
the electronic journal Lobachevskii Journal
of Mathematics (www.ljm.ru), within the
framework of which the process of reviewing
scientific work by the editorial board of
the journal was completely automated,
including the automatic appointment of
reviewers from the expert base, support
of the notification system and control of
deadlines. For the first time in an electronic
mathematical journal, the conversion of
incoming articles and their storage in the
MathML format were organized, which made
it possible to implement a search system by
formulas.

The same is true for small publishers
that publish one or two editions at a time.
In most cases, small publishers order
the development of functionally simple
publishing management systems that meet
all their own needs.

However, from a practical point of view,
the most interesting are free (free) open
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source systems. Open source facilitates
refining of such systems and giving them the
required functionality. It is also important
that many of these systems have an active
community of users and developers, which
ensures the continuous development
and improvement of systems, taking into
account the emerging innovative methods
and advanced information technologies.

Open Journal System (https://
pkp.sfu.ca/ojs/) open source software
system for managing electronic scientific
journals; is being developed as part of
the Public Knowledge Project by Simon
Fraser University, the University of British
Columbia, the University of Pittsburgh, the
Ontario Council of University Libraries, the
School of Education at Stanford University,
and the California Digital Library.

OJS is licensed under the GNU / GPL
license. The project is continuously evolving,
new versions of the system keep being
released, a stable full version is available for
self-installation. As of December 2011, the
OJS system is used by over 11,500 journals
worldwide.

OJS is a unified e-journal management
platform that supports a wide range
of business models for periodicals and
provisioning settings from fully open
source resources to short annotations
and commercial subscriptions. A clear
separation allows the system to be used as a
single common platform for managing all the
periodic resources of a separate research or
educational organization, since the journals
being hosted are managed completely
independently, and at the same time, the
settings of one of them do not affect the work
of the other in any way.

The functionality of the system allows
online interaction between the participants
in the editorial process. The OJS system is
configured as a cloud-based software package,
can be deployed and managed locally, all
business processes are configured directly by
the editors of each particular edition.

The advantage of OJS as a basic
platform is a streamlined method of use.
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The presence of a constantly updated
gallery of modules also serves as an
important circumstance and allows you
to take into account the peculiarities of
scientific publications and not try to unify
the publishing activity as a whole. The
technology for creating software modules
is based on open code, which allows you
to include services in the system that take
into account the specifics of individual
scientific publications.

ePublishing Toolkit (http://dev.
livingreviews.org/epubtk/) a publishing
toolbox developed by the Max Planck
Society to manage the Living Reviews family
of electronic scientific journals... There is
no separate complete distribution kit for
installation, however, all the source codes of
the system are available in the developer’s
online repository.

Information space of system ePublishing
Toolkit consists of a magazine family,
which in turn is subdivided into individual
magazines. Each magazine is a container for
publications; almost all the functionality of
the ePublishing system is associated with
magazines. When created, each journal
within the framework of one installation of
the system is assigned a unique identifier,
which is further used in various scenarios of
the system operation.

Architectural system ePublishing Toolkit
consists of components that can work
independently. Each component containsaset
of functions for working with a separate class
of system objects. The basic functionsrequired
by many components are implemented as
shared libraries. The individual components
are responsible for creating publications
from source material and presenting them
to the Internet; to manage links; to manage
the life cycle and business processes of the
publishing house, etc.

In ePublishing Toolkit declares maximum
compliance with the open standards
OpenSeacrh, OAI-PMH, authorization is
possible using OpenID. System ePublishing
Toolkit has a role-based model of users
with different access rights and a multi-step
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resource publishing process that supports all
stages of the article lifecycle from initial draft
upload to posting the final draft on the Internet,
adapted for Living Reviews processes.

System ePublishing Toolkit can be
installed on MSWindows and Linux operating
systems; it requires Python (version 2.3 or
higher) to be installed, as well as a number
of Python packages, which makes the
installation process quite laborious. Setting
up the system requires highly qualified
personnel.

Digital Publishing System (http://
dpubs.org/)a free information system for
online publication of academic scientific and
educational journals, conference proceedings
and monographs. [t was developed in the USA
by Cornell University and Pennsylvania State
University. On the basis of this system, the
Cornell University Library has implemented
the Project Euclid project.

At the moment, about 10 projects have
been implemented on the basis of DPubS, one
way or another related to the organizations
that developed this system. The main feature
of the DPubS system can be considered that
the initiator of its development was the
Cornell University Library (with the aim of
creating an electronic publishing system),
and not various scientific and educational
communities. This was reflected in the
features of the system’s functionality. In
particular, the DPubS system is designed
taking into account the problems of ensuring
the safety of information resources and
fault tolerance, which are acutely faced by
all electronic libraries; in addition, there is
supportforworkingwith publishing software
and such repositories of information objects
such as DSpace or FEDORA.

DPubS is a set of interconnected services
and has amodular architecture. Functionally,
DPubS consists of a collection aggregation
module, an editorial service, an indexing
service, a search mediator, a feedback
module, a repository, subscription services,
and user interface and administration
modules. The editorial service provides
initial loading of articles and their transfer
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to reviewers, further preparation and
publication of journal issues and their final
upload to the repository.

DPubS implements a role model of users
with different access rights. It is possible
to provide both paid and free access to
resources. Installation of DPubS requires
taking into account the peculiarities
of the architecture and the internal
interconnections of the elements of the
system. The lack of updates since 2008 and
the corresponding documentation makes
installation and implementation of this
system a very non-trivial task.

Ambra Publishing System (https://
plos.github.io/ambraproject/) an electronic
publishing system developed by the non-
profit organization Topaz. Ambra is a
web application with a service-oriented
architecture  for publishing research
materials in all fields of science and designed
to help bring published scientific articles to
life. ideas. Ambra is also used as a platform
to host a number of PLOS magazines.

The information model of the Ambra
system is based on the Topaz platform;
specially configured FEDORA repository and
Mulgara DBMS (open source RDF database)
are used as data storage. The main feature
of the Ambra system can be considered the
use of object-relational mapping technology
in the development of the system, as well
as a non-relational DBMS as a storage for
a part of information objects. Since the
interaction between the individual modules
of the Ambra system is carried out over the
TCP protocol, the structure of the system
can be distributed. The publication upload
process is simplified and consists of only
two steps (user upload and administrator
confirmation), there are no special roles for
editors and reviewers. Since all articles are
stored in the FEDORA repository,

The Ambra web application can be
installed for both Windows and UNIX
operating systems; however, the distribution
kit does not contain an installer wizard, and
therefore the installation of the complex
becomes very difficult. The last release of the
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system is dated 2009, so it is difficult to draw
conclusions about the further development
of the project.

GAPWorks (https://sourceforge.net/
projects/gapworks.berlios/) electronic
publishing system, which was developed
in the framework of a project of German
academic publishing houses, funded by
the German Research Foundation (DFG).
GARWorks provides components for
electronic publishing (with support for the
review process), user management, roles, etc.
The GAPWorks system is implemented using
PHP and PostGreSQL DBMS. It provides a
review process, user management functions,
OAI-PMH support, and a customizable set of
templates. Despite the fact that the GAPWorks
distribution kitis available for download, there
is no information about the development of
the system since 2006, and there is no data on
the implemented projects either.

Drupal E-Journal (https://www.
drupal.org/project/ejournal) - a specially
designed module for managing electronic
journal, created for the well-known content
management system Drupal. Initially, this
module was developed as an analogue of
the OJS system for Drupal and provides
functions for managing magazines, their
issues and articles, there is also support
for user roles and access rights. Since the
Drupal E-Journal system is architecturally
a separate Drupal module, it is possible
to use other Drupal add-ons and modules
with it, which seems to be very useful. The
last version was released in 2011, a stable
assembly of the module for Drupal versions
5.x and 6.x is also available.

Annotum (http://annotum.org/about.
html) - a scientific publishing and
publishing platform based on WordPress. It
is analogous to the Drupal E-Journal plugin.
Annotum fills some of the gaps in WordPress
functionality related to academic publishing.
Among the possibilitiesAnnotum includes:
strict compliance with a subset of the set of
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tags for publishing journal articles; several
import and export formats; export to PDF
and XML formats; citing articles; editorial
workflow; auto-generation and registration
of documents CrossRef DOI, etc.
Scholastica(https://scholasticahgq.

com/) is a cloud-based journal and
manuscript management platform.
Scholastica includes powerful built-in

analytics, file versioning, built-in email,
customizable reviewer feedback forms,
customer support for all users, and single /
double-blind peer review options, as well as
many other features to support the editorial
and publishing process.

There are also many other electronic
systems for managing scientific periodicals.
As a rule, they are small autonomous
systems that provide navigation through
content, or they are part of some kind of
comprehensive information system. Often
these developments are functionally limited,
do not take into account the specifics of
different scientific journals and, as a result,
do not provide automation of all the palette
of business processes associated with
the management of electronic scientific
journals. The fact is that they were created to
ensure the functioning of specific electronic
publications, and this led to significant
differences in both the architecture of
systems and functionality.

Despite the fact that there is no
universal model of an electronic journal
management system describing specific
requirements and services, almost all
electronic scientific journal management
systems, including those discussed above,
support generally accepted standards in
the field of data integration and exchange.
If we talk directly about free open systems,
then at the current moment in time
most projects have not received further
significant development, the only exception
is one actively developing project - the
Open Journal Systems system.
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WJIMHII MAKOJIAJIA CAPTIABXA,
YHUHT AXAMMSATH BA ®OPMYJIUPOBKACH

CanoeBa Xuioja PaBman ku3u,

“Unm-dan Ba THHOBAIIMOH PUBOKIIAHUII" )KypHAIM OOII MyXappHpH;

e-mail: Saloeva.hilola@mail.ru;
ORCID: 0000-0003-0981-8565

“Unm-gan 6a unHHOBaAYUOH PUBOHCIAHUUL” UTMULL HCYPHATU MAXPUPUAINUSA KeTUD MYyuaémean
KYN1a6 mypojicaamiapHy uHobamea oneam Xonod, UiMull MaKoiauu myspu pacMuiiaumupul 6a
mapkuduti KUCMAApUHU maiabnapea Moc xXonoa é3uwea oud mypKym maxonraiapuu ‘“Memoouk
Kabunem”’ pykHuoa Oepub OopuwHu n03um monoux. by maxonanapoa assaneunapuoar
Gdapxiu pasuwoa uIMUll MaKOIAHUHe Xap Oup s1eMeHmu, AbHU mapKuoull Kucmuea bamagcun
myxmanuob, Kypub yuxunaou, YiapHu manab oapaxcacuoa myepu E3uul Xakuoa MaviymMom
bepunaou. VinaimusKku, Maskyp Makonaiap Haaxam uimed sHOU Kadam Kysémean éu onum-
MAOKUKOMYULAP 84 UXMUPOUUNAD, OATIKUXATKAPO UIMULI-MEXHUK 0A3a1ap0a UIMULLMAKOLAIAPUHU
YONn SMMUpUOa KUUUHYUTUKIApea OyY Keraémean oapua Myannuguap yuyH Kyi Kenaou.

Xap Kanaai Makosiajga capiiaBxa acoCHil Ba
00111 AJIeMeHT XHUcoOManaau. bBUpok ummuii Mako-
Jaja capiIaBXaHUHT YPHU Ba aXaMUsTH KaTTa 0y-
7m0, yHTa ajJoxuia YbTHO0p KapaTHI 3apyp.

Ty¥pu KyluiIrad capiaBxa MaKOJIQHUHT UJI-
MHH )KaMOATYWIMK OpacHa Te€3 OMMAaJIallyBU
Ba MHTEPHET TapMOFHUJA KEHI TApKAJIUIIUHU
TabMUHJIAWAN. AKCapuAT MYyLITapui-YKyB-
yuap y3lapura KEepakiu MablyMOTJIApPHU
u3jarad mnaiTna, OMpuHYM HaBOaTxa, MaKo-
JAHUHT capjaBXacura >bTHOOpP KapaTHILAIH.
HNHrepHeTna KuaupyB Kapa€Huaa auHaH cap-
naBxanap caxudanapiaa KypuHamgy. YKyBumiap
caxubanapHd K¥y34aH Keuupuil MoOaiHHuIa
aQHUK Ba Ma3MYHIIU Ty3WJIraH CapJaBXaHU TaH-
a0, KeHMH MaKOJaHU YpraHu® YUKUIIAIH.
Hartwkana sHr sxmm capiaBxajap MUHTEPHET
caxudacuia IOKOpU YpuHra yukaav. byHman
TalIKapu, Makojaaard amaaduériap pyuxaru,
WIMHN MablIyMoTHap 6a3anapu Ba KyTyOXoHa-
Jap Karajoniapuiard Makonajap pyuxaniapu
XaM capiaBxajlap acocuiaa Tysuinagu. Jlemax,
Kypub TypraHHUHTH3EK, capiiaBxa Kailcuaup
MabHO/1a UHIAUKATOP — KYypcaTkuy BazupacuHu
yraiiau. AfHaH IIYHUHT Y9yH Myaiud WiMuni
MakoJia capiaBxacura KaTTa ybTHOop Oepuiy,
allHMKCa, MaKOJIAHUHT I100aJ1 TAPMOKKA FOKJIa-
HUIIMHU MHOOATTa OJMIIHN 3apyp.

Nudopmannon, myOnuIucTuK €KU TaxJIu-
JIMH MaKoJaiap capjiaBXajaapy KyIpoK YKyBUYU-
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nap dbTUOOPUHU KaN0 ITHUINTA KapaTUlau.
bupok mnMuii MakoJsiara capijiaBxa KyuWuuiga
VKyBUH bTHOOPUHHM KApaTHII aCOCUN MaK-
can kunub onmHMaiian. Mnmuit makona cap-
naBxacu 6omr GyHKIUSICUTa WIMUN TaJKUKOT
MaB3yCHUHU aHUK akc 3TTupuil kupagu. ly
Tyhailin uIMHU MaKoia capiiaBXacuaa ymy-
MUH cy3map MUKI0pH Oab3aH Kynaiiubd kera-
nu. by nnMuii Makomna capiaBXxacu y4yH ofa-
THH X0J1. JIeknH myH1a xaM capiaaBxajua KyJi-
JmaHuiaauran 6apua cysmap muknopu 10-15
TaJaH OIIMAacIUIu Kepak. by capmaBXxaHuHr
AHUKJIUTH Ba WIMHUN Tanabiapra MOCIHTHHU
TabMUHIANAA. MIIMU TaAKMKOT MaB3yCHHU
capjiaBxaJa aHMK aKC STTHUPHUII WJIM axJjiura
EHT'MJUIUK sSpaTaJd, MaKOJaHUHT HHTEPHET
TapMOFHUJa OCOH Ba T€3 TOMWIUIIMHU Kado-
naTiaangu.

Makosara 6up BakTAa XaM aHUK, XaM MaB-
3y JoMpacuia, XaM TaIKUKOTHH TYFPHU aKC
STTHpAJUraH capiiaBxa Kyhuin wmyammduan
karta maxopar tanad kunaau. Uly Ttydaitnu
Taxpubanu myamnuduap MakoaaHu €3u6 6yi-
ra”jaH KeMMHTUHA capiaBXa ycTuaa 0ol Ko-
Tupaawiap. byHaa capiaBxa Makojia MaTHHUJIA
KeNTUpUITaH Oapya MablIyMOTIApHU Y3H1Ia
aKc 3TTUPAIU.

Capnaexaza Kynuuiaouzan acocuii manao-
Aapoan Kyuuoazuiapuu axcpamud Kypca-
muwi MYyMKUH:
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— capiiaBXa MaBXyM €K yMyMHUH (QUKpIap
opKanu 0aH STUIIMACIIUTH,

— aKaJIeMHK yCIyOaa €3uIumm;

— JKyJa KHCKa OyIMaciury;

— KYJUTaHUJIaAUraH cyznap Mukaopu 10-12
Ta, KAJIUT cy3nap 3ca 1-2 TajgaH OlIMaciIury;

— (hakaT yMyMKaOyJ1 KWJIMHTaH KHCKapTMa-
nap (AHK, PHK) kymiannnumm kepax.

Capnaexa ¢hopmynupoekacu xncapaénuoa
Kyuuoazu xonamanapza uyn Kyuuaimaiou:

* capJjlaBXaJa HyKTa WILIaTUIMANIN;

* TUpE KYJUIAIl XaM HOYpUH XucoOimaHaau,
neducnapHu Kymmam OyHIAH MycTacHO (ne-
duc cyznapHu OoFnamga HUIUIATHIAN);

* KUMEBUI (opMynanapHu E3MaciuK JIo-
3uM, macaiat, H,O, CN, (ynuHr ypuura yiap-
HUHT YMyMUI HOMM KYJUTAaHUJIAAH);

* capJaBXa/ia pUM COHJIApU UIUTATHIMANIu;

* HYKTaJIH BEPryJ «;» OeNrucH XaM KyIuia-
HWIMaiau (YHUHT YpHHATA UKKW HYKTa WIIAT-
ra" MabKyJl, Oy raliHu UKKH MYCTaKHJI KUCMTa
OYynUII yuyH KYJ Kelnaan);

» a0OpeBuaTypa (KHUCKapTMa)JapHH KYJI-
jmam MyMKHH sMac (macanal, Ca Ounan CA
Oup MabHOAA TYUIYHHJIUIIN MyMKuH. byHna
CA — oHKoJOrHs aramacw);

* CYpOK OENTrHCHUHM XaM HIUIATMACIIUK
Makcaara MmyBoduK (Oy makonara HKTHOOC Oe-
PHUIITHU  KaMaWTHpaIn);

* COH KYpCaTKUWIapy Ba OUPIMKIAPHH KeJl-
THPMACIIHK JIO3UM, MacajlaH, KM~ €Ku KM/coarT;

* JIOpM INpenapaTIapuHUHT Mypakka® HOM-
JapuHu €3raHjiad Kypa, yIapHUHT YMyMUH HO-
MHHHU KyJUlall YpUHIIU;

* «Xucobor», «TagkukoT», «HaTmxamapy,
«OKCIepuMeHTa TaJKUKOTIap» Kalbu cy3 Ba
KyMJIQJJapHU UMKOH KaJap MIUIATMACIHUK JIO-
3uM, OyHmal cy3map capiaBxara Kymmumua
MabHO Oepmaiiau;

* KUCKapTUpWIraH WIMUH HOMJIADHHU KEJl-
THPMAaciIMK Kepak, wacamaH, coli »smac,
Escherichia  coli.

Em TagkukoTdmmap capnasxa (OpMyIIH-
poBKacuaa TaxxpuOacu3nuk Kwinb, Oab3aH
CEHCAIlMOH HOMIIap, YKyBUWJIAp YBbTUOOPUHU
TOPTaIUTaH )KyMJIaJapHH KyJutanaau. SiHa Oup
00p TabKuIaiiMu3, Oy MyOIUITMCTHK MaKoja
capiaBxacura xoc xuxat. namuii sxypHamiap
ayUTOpUsACH HIM axjuaaH ubopar. FOkopu

1

MHTEJJIEKT COXUOJIApUHH 3ca OalaHanapBo3 —
“XaKUPUKIN~, XHC-XasHKOHJIM capiiaBXayiap
Ounau »anod 5tub 6ynmaiinu. bynnait capnasxa
MakKoJ1a MyaJUTU(UHUHT TaKPUOACU3IIHUTH, HIIM
coXacujia KOMIETCHIUSCH WYKIUTUHU OWIIIN-
pubd Kysmu.

Kyhnna €m TagKuKoT4YuiIapuMu3 TOMOHU-
JaH capiaBxa (QopMyJIUpOBKacH >xkapaéHuaa
Wy KYWWIAAUIrad acoCUi XaTo Ba KaMYUIIUK-
JApHU KENTUPUO YTaMu3:

* TAIUIAPHUHT HOTYFPU CUHTAaKTHK KypH-
JUIIN, SHHU Talard CY3NapHUHT Oup-Oupura
MabHO JKUXATIAH OOFJIAHMACIIUTH;

* CEMaHTHK HOMYBO(MUKIIUK, STbHU CY37ap-
HU Ma3MyHaH HOYPHMH KYyJIJIall,

* MaB3yHHU KyJla KeHT nudoganarr;

* HOWJIMHUH yCITyOHM KYJIJIaI;

* TAAKUKOT OOBEKTHHHUHT aHUK IMACIUTH;

* OpPTHKYA Cy3J1ap, OOFJIOBUM Ba KylIUM4Ya-
JIApHU KYJUIall.

CapnaBxa (QopmynupoBKacuga MaB3yHU
aKC ATTUPTaH/a, aCOCaH, MIMUHA TaIKUKOT 00b-
€KTH, 3JIEMEHTH, SMIUPUK aCOCH Ba UIMUH SH-
THJIMTHHHA aKC ATTHPUII MaKCcaara MyBO(UK.

Myamnmud maxona €3aérrania, TypJid MaH-
Oamapra Mypo)kaaT Kulaau, HadakaT 3aMOH-
noumap, O0anku XOpHX TaAKUKOTYUIAPUHUHT
WIMUHN UIUTAPUHU Ypranuo dyukaau. Yoy ka-
paénna myammd Makoia MaB3ycu OumaH cap-
JaBxa ypracuaaru OOFIUKIUKHUA TONMHUO, HUMA
cababmaH MaKoJia aifHaH 11y HOM OWJIaH HOM-
JAHTaHJIUTUTa YBTHOOpP KapaTuilu Kepak. by-
HUHT y4yH KYIIPOK MaB3y JOMpAcHIa E€3WIraH
WIMHH uIap OuaaH TaHUIIUO YUKW JTO3HUM.
Kanvanuk kyn man6anap Ouian UIUiaHca, Tax-
U JKapaéHuaa MIyHYaIuK Ky Taxpubda op-
THO OopaBepaau.

[Ilysn scpa TyTun Kepakky, WIMHUN MaKo-
Jlara TYFpU capiiaBXxa KyWuIll, acimjaa, Mypakkao
un1 smMac. Makonanu €310 OYIIranaaH CYHT KajauT
Cy31ap Ba TAJAKUKOT OOBEKTUHHM Y3WHTU3 YUyH
axpaTnb oo, capiaBxa (pOPMyITHMPOBKACH Ka-
paéHuza Kyiamra xapakar KWIMHT. by cusra
WKOJT MaXCYJIMHTU3HUHT MHTEPHET TapMOFH]Ia
OJIMMJIAP TOMOHUJAH OCOH TONWJIMIIY Ba UKTH-
OOCITUK KYpCaTKU4M KYTapUIMIIMHU Kadomat-
Jmana. Myxumu, capiaBxa MaB3yHHU y3uJa akc
ITTUPUO, YKyBUHM Ba TaKpU3UMIIap/a OPTUKYA ca-
BOJI TyFHJIMIINIA cabal OYIMaciuru jJo3uMm.
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