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THE E-COMMERCE REVOLUTION: STATUS, AWARENESS AND
DEMOGRAPHICS OF FARMERS IN CEBU CITY

Abstract: The advent of e-commerce have been so remarkable that it changes the face of modern business. This
study presents the current status of e-commerce in the Philippines, as well as the demographic profiles of the small-
scale farmers through survey method, in order to determine whether or not there is awareness among small-scale
farmers on the available e-commerce and social media platform. The data revealed that, e-commerce in the
Philippines is a promising industry with a significant share in the Gross Domestic Product. Though the same is true,
enumerable factors continue to challenge its growth such as, political stability, natural disasters, technology
availability, technology awareness and the perennial problem of poverty. Additionally, the data revealed that the
small-scale farmers have very slight awareness on the current available e-commerce and social media platforms in
the Philippines. Though there is found to have significant correlation between Age, Years in Farming and Income,
the data finally revealed that there was no significant correlation between the level of awareness and the respondents’
income. The data simply means that in the present status of e-commerce in the Philippines, huge effort still has to be
exerted that the promise of e-commerce as a more efficient business platform, will penetrate the very root of the
Philippine economy, the farmers.
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INTRODUCTION
Technology is an indispensable element of the

fingertips. Commerce is transformed to fit in a device
in every person’s palms.

modern society. It fuels the economy. Technology
pierces through different fields and revolutionized the
same. In this era of the 4" Industrial Revolution[1],
[2], sales management was no longer spared by
technological advancement. When the World Wide
Web was developed by Tim Berners Lee, the world
was restructured into a whole new face. People begun
to communicate with stunning speed like never
before. It was so revolutionary, that distance was no
longer a barrier for delivering and receiving message.
With this development, the world’s economy begun to
grow enormously, people communicate so easily from
all corners of the globe, products are produced at
lightning speed. With the advent of smart phones,
people are easily connected with just a tap of the

E-commerce was made possible when the
internet was introduce for commercialization in 1991.
Since then, e-commerce have a tremendous positive
impact on success of a business venture [3], [4] Word
of mouth in the electronic formis also a very powerful
marketing tool [5]. Several studies published the
positive inclination of electronic marketing towards
business success [3], [5]-[7]. Additional studies

provided that

internet marketing plays a very

important role in the success of a business[8]-[10].
On the other long arm of the story, while industry
flourished, industrial goods available in the internet,
farmers in the Philippines remained in the dark
corners of traditional buy and sell. They remain to be
the poorest sector in the Philippines[11]. This, noting
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that farmers, in all of history are indispensable
element of the human society. They serve to be the
most significant part of human development. What
people eat and drink are proud produce of a laboring
farmer somewhere around the globe. As one enjoys
every party, celebrations, or simply bumping into a
drive through fast food chain, a farmer made it
possible with their own sweat.

It should be noted however that the focus of this
paper are small scale farmers, with land area less than
one hectare of land cultivation[12]. Industrial farms
can afford heavy advertising and aggressive
marketing but small scales cannot. Small-scale
farmers, especially in the Philippines can in no way
compete with industrial farms in terms of advertising
and marketing in the traditional mediums. The rate is
just so high. For instance, in the national scale
advertising on television can cost up to Php
800,000.00 or $14,000.00 per 30 seconds of air-time.
Thanks to the cheap and modern way of advertising
medium, the small scale farmers can now compete
with the industrial farms. This is where the e-
commerce, in theoretical sense, plays a very important
role.

Farmers, through available platforms can
explore the wide horizon of the internet through
electronic commerce, so they can sell farm produce
right on the palm of their hands. This notion should
have been the ideal sense but boils down to the
questions of whether or not farmers know or even
aware that these platforms are available. China and
India have be in route to e-commerce in
agriculture[13], [14]. Or simply, whether or not
farmers do know how to make use of these platforms
should they happen to know the said technology.
Added to the fact that farmers are ageing. What could
be its implication to the level of awareness as well?
These things mentioned are mere possible factors and
indicators that may fill the gray area of understanding
regarding this matter. With all the studies available in
the fields of research, very seldom a study can be
found focusing on the awareness of farmers in the
modern method of selling farm produce.

This paper will present the current status of e-
commerce in the Philippines, the awareness on e-
commerce and social media technology, as well as
demographics among small scale farmers. Finally, to
show whether or not there is a correlation between
demographic variables, awareness to income, and in
the attempt to fill the gap, as to whether or not, this
explosion of e-commerce in the Philippines poses
considerable impact to small scale farmers.

METHODOLOGY

This paper utilized descriptive correlational
method. The data was gathered through a survey
method. There were a total of 156 respondents in this
study. The respondents were selected through multi-
stage random sampling from the 52 local farmers’
organizations from the mountain villages of Cebu
City, Philippines. The data gathered was treated,
analyzed and interpreted. In the analysis of the data,
statistical software were used. Secondary data were
also utilized to present the status of e-commerce in the
Philippines.

RESULTS AND DISCUSSIONS

This portion of the paper presents the data
gathered in this research, together with its
interpretation, analysis and discussions. Secondary
data presented therein are sourced from reputable
institution which are respectfully cited.

Ecommerce in the Philippines

We Are Social, published in 2018 that internet
users passes the 4 Billion mark. This simply means
that the world is rapidly interconnected, and
ecommerce will become the controlling industry for
sales and marketing.

With the unquestionable rise in the world’s
connectivity, The Philippines wishes to take a bigger
share of the pie and the glory that goes with it.
Philippines is an archipelagic country dubbed to be
one of the fastest growing economy in the world[15].
Its populations have been growing at 1.72% annually,
reaching at 100.98 Millions in Philippines Statistics
Authority official census of 2015. The Philippines is
one of fastest growing internet population in the
world, according to statistical calculations published
by the Department of Trade and Industries —
Philippines, the annual growth of internet users in the
Philippines in the past five years reached as high as
530%, Indonesia at 430% and India at 230% [16]

In the past years, ecommerce in the Philippines
have been very promising. The Philippine ecommerce
industry is at US$1.15 Billion and it is to rise at 104%
from 2013-2018[17]. Considering the relatively youth
populace in the social media and the internet, it would
be expected that the growth of this industry will be
exponential.

An amazing truth about the Philippine digital
economy is that, the total subscription exceeds the
total population. There are a total of 121.4 Million
mobile subscription in the Philippines, against the
total population 105 Million in real time counting.
That is simply 115% of the total population [18], [19]

In support to the progress of ecommerce in
the Philippines, the Philippine congress of both
houses, the senate and the House of Representatives
passed several measures in order to promote and
regulate the ecommerce business and the use of the
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internet. Republic Act 8792, or The Electronic
Commerce Act (ECA) aims to facilitate domestic and
international dealings, transactions, arrangements
agreements, contracts and exchanges and storage of
information through the utilization of electronic,
optical and similar medium, mode, instrumentality
and technology to recognize the authenticity and
reliability of electronic documents related to such
activities and to promote the universal use of
electronic transaction in the government and general
public (Sec 3, RA 8792). The Cybercrime Prevention
Act of 2010, Republic Act 10175 provides protection
of internet users including the ecommerce industry
from exploits of the evil doers (Sec. 1., R.A. 10175).
The Ecommerce Act or Access Device Regulation
Act, Republic Act 8484 which specifies that the State
shall protect the rights and define the liabilities of
parties in such commercial transactions by regulating
the issuance and use of access devices (Sec 2, RA
8484). On 20 October 2008, The Philippine
Government through the Department of Trade and
Industry, Department of Health, and Department of
Agriculture produced a joint memorandum in order to
protect the ecommerce users. (DTI-DOH-DA Joint
Administrative Order (AO) No. 1 - “Rules and
Regulations for Consumer Protection in a Transaction
Covered by the Consumer Act of the Philippines (R.A.
7394) through Electronic Means under the E-
commerce Act (R.A. 8792)” or the E-Consumer
Protection Guidelines).

Further development ensued to protect online
users and the ecommerce buyers through Republic Act
No. 10173 or the Data Privacy Law was enacted in
2012 with the intention of protecting personal
information (including sensitive personal
information) of Filipinos. In similar line, taxes are
now filed and paid through electronic means.
Electronic systems flourished, E-banking, E-payment
and the Government Implements the National WiFi
System with a budget of 1.4 Billion Pesos [21]. This
introduction of new technology in public places as
well as state colleges and universities found to have
promising result towards adopting and use of systems
for social commerce, social media or ecommerce for
that matter[22].

Development and promising progress is not
always without a challenge. The Philippines is ranked
among countries in the world with the slowest internet
connection.

Aside from the fact that the country’s internet
speed is one of the slowest in the world with the
highest price, it is important to take into consideration
the following issues and concerns:

Supply Chain and Distribution Management. it
is also an archipelagic country that makes logistics
more difficult to maintain[23], [24]. Supply chain is
particularly difficult in an archipelagic country where

typhoons and other natural disaster is a frequent
reality. For instance, the Philippines is a country split
in two by the most active volcanic ring, the pacific
ring of fire. Earthquake is frequent in the country
which almost always imposes damage to resources
and infrastructures such as roads, bridges, buildings
and the like, which could in effect endanger the
stability of an ecommerce business which heavily rely
on the distributions and delivery.

Natural Disasters. This is closely related with
the problems of delivery and distributions of goods
ordered online. Natural disasters such as typhoons is
very frequent in the Philippines which at some point
of the history have rendered the entire Philippine
Government inutile, during the devastation of the
strongest super typhoon to ever land, HAI'YAN with
local name Yolanda. In an archipelagic country like
the Philippines, typhoons disables all kinds of travel,
by sea, land or air, since it is particularly dangerous.
Landsides can block roads, wind can topple electric
posts or cellular sites, and restrict ships form voyaging
the sea. These means mentioned are the primary
transport medium to which an ecommerce can thrive.

Political Stability. The Philippine political
environment is pretty unstable. Insurgency from leftist
groups and extremists sprouts from all over the place.
It is primarily true that business relies heavily on
stability and peace. When there is a glimpse of terror,
business frown and decay.

Poverty. As presented in the introduction of this
paper, farmers form part of the most impoverished
sectors of the Philippine society. Poverty of the great
number is a threat to the stability of any business
venture, including ecommerce for that matter. The
Philippines statistics authority in 2015 provided that
the poverty threshold in the Philippines is at PhP
9,140.00. This simply means that 26.1% of the
population lives below poverty line. Farmers,
Fishermen and Children remains to be consistent
among the poorest sectors in the Philippines society
[25].

Technology Availability. Technology have been
rapidly changing and controlling the worldwide
affairs. However, in third world countries have a
fundamental problem with the availability of
technology. To the end of the population where basic
necessity is given the utmost importance, spending of
technology infrastructure is left at lesser priority. The
government, though in constant work to keep at par
with the standard of technology in the world, the fact
still remains that the Philippines is lagging behind in
terms of technological advancement. Though, the
positive side of this is that, smartphones is widely used
among Filipinos with significant penetration rate
among millennial.

Technology Awareness. Significant number of
Filipinos have smart phones. In fact, mobile
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subscription in the Philippines exceed beyond the total
number of population where unique subscription at 60
Million. While the same is true, the ultimate purpose
of using smartphones are limited only for playing
games, chatting, and social media and other form of
communication. One of the trending activity on
smartphones and the internet in the Philippines is
online buying through different ecommerce, however,
very few have concrete idea the same platform can be
used for selling goods. This knowledge insufficiency
is particularly prevalent among farmers who either
have no proper access to technology or have
insufficient knowledge that such platform of
technology is available as a tool for improving
agriculture business.

Demographic Profile

In the previous discussion, it was established that
e-commerce is indeed the way of the future. At this

point, we now examine the current status, as to
demographic distribution of the small scale farming in
Cebu City, and we will try to relate it into the concept
of e-commerce.

It is very significant to determine the
respondent's age distribution since could be a
determinant factor in the production capacity of a
farmer. A recent study in China reveals that aging
farmers affect the total productivity[26].The presents
the age distribution of the respondents. The data
revealed that the highest response in terms of age is
from 46-55 years old with the frequency of 45 or
28.8% of the total respondents. While the lowest
frequency is 11 or 7.1% of the respondents with the
ages 66-75 years old.

50 - - 120.00%
45 -
- 0,
40 4 100.00%
35 -
- 80.00%
Z 30
5
S 25 - - 60.00%
S = Frequency
&L 20 - .
L 20.00% —#— Cumulative %
15 - )
10 -
- 20.00%
5 -
0 - T 0.00%
1 2 3 4 6 More
Age Category

*1. 16-25 years old, 26-35 years old, and so on in 10 intervals
Figure 1. Age Distribution

Based on the data it can be interpreted that
farmers are aging and that there is a possibility of
shortage of farmers in the next 20 years (Villar, 2018.)
This is in congruence with the farmers' census from

the Philippine Statistics Authority, which provides
that the average age of farmers in the Philippines is in
the range of 57-59 years old (PSA, 2016).
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m Frequency

—m— Cumulative %
- 40.00%

- 20.00%

- 0.00%

9 10 More

*1. 1-5 years, 2. 6-10 years, and so on in five year interval
Figure 2. Length of Farming Years

As to the length of farming the data revealed the
highest number of years in farming is 31-35 years with
the frequency of 28 or 17.9% of the total respondents.
To have a clearer view of the frequency distribution
by age and the number of farming years. The highest
frequency response in each cross-tabulated categories
is 12, the cross-section between 46-55 years old in the
age category and 31-35 years of farming years. It
shows the verifiability of the data that displays
accuracy in terms of age distribution within this
context. The data simply provide support on the
national statistics in agriculture regarding the age
distribution of farmers in the Philippines (PSA, 2016).

It is important that the farmers are well
articulated with the ability to comprehend and
understanding of farming instructions given to them
by the experts in the field of agriculture. This is
because farming is not an easy venture, it requires
deeper learning, patience, and precision. With this in
mind, the proponent of this research propounded

questions on the educational attainment of the farmers
in the Cebu City. Based on the data, the highest
frequency is 68 or 43.6% of the respondents are High
School Graduate or at least have studied High school.
The lowest frequency is 11 or 7.1% of the total
population. Farmers with elementary educations run
second in the list with 52 responses or 33.3% of the
total respondents. Lastly, farmers with No Education
at all comprise 16% or 25 responses from the total
samples. The data can be interpreted as a very much
of a threat to productivity. The lower the educational
attainment of farmers the lower the productivity.
Based on the study published in the American Journal
of Agricultural Economics (AJAE) it was found out
that that education will have larger impacts on
agricultural productivity in the presence of rapid
technical change since it helps farmers to adjust more
readily to the new opportunities provided by
technological innovations (Klasen and Reimers,
2011).
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*1. No Educaction, 2. Elementary, 3. High School, 4. College
Figure 3. Educational Attainment

Awareness on Ecommerce Platforms

While the world is rapidly advancing to the cyber
world where everything is available on the internet,
accessible through the touch of a button or a tap in the
mobile phone. It is significant to determine whether or
not the farmers are aware of the present advancement

of marketing technology. That, any person can
communicate through the internet and sell products
from it. Table 5 shows the relevant level of awareness
of the farmers in terms of social media marketing
technology.

Table 1. E-Commerce Platforms

Std.

Mean Deviation |Interpretation
Facebook Marketplace 2.89 1.633 Somewhat Aware
Lazada 217 1.464 Slightly Aware
Shopee 1.99 1.191 Slightly Aware
Olx 1.81 1.106 Slightly Aware
Shopify 1.59 0.922 Not Aware
Youtube 161 0.989 Not Aware

Overall 2.01

Slightly Aware

Table 1 presents the respondent's responses to
the propounded questions of e-commerce platform
technology awareness. Facebook is considered to be
the most well know platform in the social media with
the mean of 2.89 which can be interpreted by the use
of the scoring procedure as slightly aware. This means
that the farmers know a little about Facebook
Marketplace but not using it as a tool for selling. The
list is followed by Lazada, Shopee, Olx with means,

2.17, 1.99 and 1.81 which can be interpreted as
Slightly Aware, respectively. Shopify and YouTube,
is considered to be the most unpopular means of
selling online with means 1.59 and 1.61 which can be
interpreted as Not Aware. The respondent farmers
does not have an idea that the said platforms can be a
vehicle for selling goods and services.

Little or no awareness of the e-commerce and
social media platforms could mean a great loss for the
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farmers, this is in consideration of the fact that the
same platform is a means of which the modern day
commerce in exchanging products or services.
Modernity is anchored through the internet. Today's
consumer demands a seamless online journey across
the various digital platforms. Hence it is crucial for
them to make the customers' journey easy and pain-
free so that customers do not disengage from the
process and go elsewhere (https://goo.gl/LQ3Y8X).

Income

The total volume of the product among the 156
respondents of the study is 277, 363 kilograms of
high-value crops. The productivity level was
measured in 3 months to determine the accuracy of
harvest variation per item. The total revenue of the
farmers is PHP. 8,857,700.00. The average revenue
per farmer in three months is PHP. 56,780.12.

The total per month revenue is PHP. 18, 926.00
per farmer. To get the net income per month, the total
revenue will be deducted a total of 60% as farm
capitalization or cost. The farm capitalization per
farmer is PHP. 11,356.02. The net income per month
of a farmer in the City of Cebu is PHP. 7,570.68.

I=(((P1*Prl + P2*Pr2 ...) / 3)- (P1*Prl +
P2*Pr2 ...)/ 3)*.6)/5

| = individual income per month

P = Farm Product Produced

Pr = Price Per Product Produced

3 = is a constant, which refers to the three
months

60% = is a defined constant based on the City
Agriculture  department,  approximated total
investment per crop.

5 =is a constant, referring to the typical number
per family in the City of Cebu.

With a family of five, the income of farmers in
the City of Cebu is way beyond the poverty line. The
data reveals that the average allowable consumption
for every family member in a month is only Php.
1,514.13. Which means that indeed, the Philippines
Statistics Authority is correct in pointing out that
farmers is the poorest sector in the Philippines. In
2015, the income required for a family of five is at
least PhP 9,140.00 to meet the basic food and non-
food needs (PSA, 2015).

Correlation to Income

Using correlation method through the use of
Statistical Software such as Microsoft Excel, based on
the 156 samples, the data revealed, that as of the
present status of technology awareness and use, there
is no significant statistical correlation between
awareness and use of e-commerce and social media to
income among small-scale farmers at p-value of
0.074. Though, it can be observed from the data that
there was inclination towards positive correlation, it is
still not within the standard significance level. This
simply means that at the present status of technology
and awareness among small scale farmers, there is
found no significant impact on income. Inthe simplest
term, by statistical standard, the awareness and use of
social media doesn’t have enough evidence to have an
impact on income among small-scale farmers in Cebu
City, Philippines.

Table 2. Profile and Income

INCOME
p-value Interpretation
e-Commerce Awareness 0.074 |There is no significant correlation
Age 0.015 [There is significant correlation
No of Farming Years 0.034 |There is significant correlation
Educational Attainment 0.149 |There is no significant correlation

*Correlation significant at a=0.05

The data also reveals that, Educational
Attainment does not have any correlation with
income, at p-value of 0.149. This means that there is
not enough evidence that education have direct or
indirect effect on the farmers’ income. Moreover,
there is statistical correlation between the number of
years on farming at p-value of .034, and Age, with the
p-value of .015. This means that there is enough
evidence that Age and the length of farming have an
effect on the income of farmers. This is in consonance

to the observable fact within the society that indeed,
age can be a determining factor towards higher
income. The positive correlation between age and
income however is not a new discovery, since
enumerable studies shows the same results.

Implications

The empowerment arising from technological
advancement is beyond question in all fields of
endeavor. Poverty as a perennial horror continues to
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batter the third world, in which technology has to play
avery important role to subdue its horrific impact. The
governments in the world, not only in the Philippines
have to formulate strategic platforms, Public Private
Partnerships and government funded programs to
solidify the communication infrastructures and induce
public education on the availability of technology that
allows small-scale business including farmers to sell
its goods through the world wide web. Through the
development of the communication infrastructure,
more will be able to access the web at the lower cost,
thereby augmenting the potential it can offer to the
smallest member of the society.

The Department of Agriculture in the
Philippines, together with other government agencies
have to formulate plans that empowers the small scale
farmers at the bottom, use of technology for the
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Introduction

Today, more than ever, the issue of rational
management and distribution of resources of different
kinds is one of the most important. This question
arises at different levels - from the management of
personal time among schoolchildren to the financial
planning of campaigns with billions of authorized
capitals. The amount of available information
consumed and created goods in the world is constantly
growing, but at the same time the complexity of
control over them is also growing rapidly.

The idea of competent management of personal
finances is not our contemporary at all. It appeared
along with the monetary system thousands of years
ago and was based on simple basic human needs [1].
Planning your income and expenses allows you not
only to get useful predictions, but also to change your
own habits: to give up excesses or, on the contrary, to

Doi: &os¥® https://dx.doi.org/10.15863/TAS.2019.06.74.8

start investing finances in relevant areas - education,
health, family.

For thousands of years people have been
counting on paper with pencil. At the turn of the XX
and XXI centuries there was an important revolution.
Computers have tightly entered our home world and
brought new opportunities. Modern systems do not
allow us to do anything fundamentally new, but now
the construction of graphs and reports has become
truly accessible to people. The mobility of the systems
allows you to enter the purchase data directly in the
store via a mobile application or smartphone browser.

Simplicity, accessibility, elegance, practical
benefits, flexibility and mobility have popularized the
idea of managing personal finances. Today, hundreds
of such applications have millions of downloads in
mobile stores and application sites have millions of
visits per day.
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The application market today is quite large,
although inertial - most popular applications have
been created for a very long time. This is manifested
in the use of outdated technologies, the old inflexible
interface and other equally important features. All
these reasons create the need for thorough market
research, identifying important features and creating a
new generation application.

The purpose of the article

We want to study the existing market offers, to
identify their advantages and disadvantages. On this
basis, it is necessary to design and implement an
application that can become a competitive product in
the market. The application should be focused on a
wide range of users and solve their financial
accounting problems effectively.

Market research

To determine the current state of the application
market in chosen area, we used two review articles
with a list of existing solutions [2][3]. Of these, we
chose the 4 most popular and large applications with
a web version. These services are "Drebedengi” (>
220 000 users), Home Money (> 250 000 users),
EasyFinance (> 350 000 users), Cash Organizer (>
100 000 users) [4]1[51I61[7]-

As a result of the solutions analysis, the
advantages and basic functionality required by the
user were identified. These include the ability to add
records of spending and income, create various
accounts, the ability to view your statistics, create
savings targets, create categories of spending.
Benefits include multilingual, multi-user mode,
intuitive design and the use of modern standards.

The serious shortcomings of existing
applications include the partial lack of the above
described functionality, the garbage interface, the use
of the old technology stack and methods (Flash Player,
tabular markup, and others), the inconvenient multi-
user mode or the lack of it, the support of a single
language, poor user experience.

Platform

There are three global different platforms for
creating an application - a classic application for a
personal computer (Windows or Unix-based OS), a
web application and a mobile application.

Priority features of the designed application are:

* Accessibility for the user from several devices
for convenient instant spending of expenses;

* Availability of service at any point where there
is access to the Internet.

Writing a desktop version of an application
limits application mobility and, obviously, does not
solve our needs.

Mobile applications are a good modern version
of the application. Today, most of the traffic is
consumed through mobile devices, and mobile
applications most conveniently convey the necessary

content to the consumer [8]. However, there is a cross-
platform problem - to properly reach an audience, it is
necessary to write at least two applications for 10S
and Android. In addition, the development of a single
mobile application makes it impossible for the end
user to use the application from a personal computer.

Finally, there is a universal solution in the form
of a modern web application. The advantages of this
option stem from the disadvantages of the above
alternatives:

+ cross-platform in nature, it is enough to write
the application once and it will be available from any
device with a browser;

+ undemanding of resources - the application
does not require installation;

* mobility, providing access to the service
wherever there is a mobile Internet;

« indicators of speed and cost of development are
also very good, because we need to write only one
application instead of several for each platform.

Thus, the web application is the ideal solution in
chosen area.

Architecture

It is important for us not only to transfer
calculations from the client, but also to store a large
amount of user data. At the same time, we can
optimize the number of requests to the server by
adding light scripts that serve the user and access the
server only at the moment of real need. Using
asynchronous interaction mechanisms, we will
achieve optimal performance and a better experience
for the user.

Thus, classical n-tier architecture is suitable for
us. It consists of three components:

« a client that serves as an entry point for a user,
displays data and generates queries;

* a server that receives requests, processes data,
stores and withdraws them from the database, and
generates and sends a response to the client;

« a database storing all user data and metadata.

Server

We will be defined with requirements to our
server. Our application does not imply any complex
calculations. The main priority is the fast processing
of requests from the client. The initial application
project should be designed to handle a large number
of simultaneous requests - the vast majority of them
will come to add and retrieve records from the
database.

The server could be implemented with C-like
language - C# or Java, but developing with them takes
multiple times more than in other languages. It is
worthwhile to use these productive, but heavy tools
when writing a server of an extremely high-loaded
application that performs complex data processing.
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The classic server language for a long time was
PHP. With the release of new versions, many
problems were fixed in it, because of which this
language was scolded by the community. However,
this language still encourages the use of bad practices
and crutches, and innovations are created more to
facilitate the lives of programmers who support PHP
projects than to attract the attention of new projects.
Today, the share of new projects that use PHP is
inexorably decreasing. Choosing a tool for a new
project, we are forced to focus on its prospects and
trends and improvements.

One of the most promising languages today is
NodeJS [9]. This is a great tool to handle a large
number of asynchronous requests and simple
operations on the server. The Node API is written in
C ++, which provides high performance. Node is
simple and transparent to use, its syntax is almost
identical to JavaScript, which will be written frontend,
which allows the developer to easily move from server
development to client development and back. Node
has an excellent package manager with a huge number
of user libraries to install. Re-use of a quality code,
approved and tested by thousands of developers,
allows you to abstract from details and focus on
important aspects - architecture, useful functionality,
application ideology.

Node works fine in conjunction with the Express
framework and any settings on it, for example,
loopback [10]. The framework provides a flexible and
easily customizable API, simplifies writing handlers,
and communicates with databases. All this allows you
to write high-quality and productive code with
minimal time, labor and financial costs. Express is the
most popular NodeJS server solution. This niche he
occupied not by chance - the framework is easy and
fast, while there are no compatibility issues with other
packages.

NodeJS and Express are the ideal tool for
developing an application based on the criteria
specified. What is also important, the Node
community is very active, there is good
documentation on this technology and a lot of
educational and auxiliary literature both on the basic
basics of the language, and the design patterns and
good practice when developing. By virtue of the above
advantages, we will use Node as a back-end
development technology.

Client
We will use HTML5 as our markup language. It
is modern standard that has no serious competitors.

For CSS, you can use the SASS or SCSS
preprocessors. Reducing the time to write your own
styles allows you to focus on the design of the
interface, rather than its implementation. We try to use
the OOP approach as often as possible to manage
abstractions, rather than specific implementations, so
using the CSS Modules pattern will be an excellent
practice for separating code into structural and
stylistic components.

To design an application, it is advisable to use
one of the popular MVC frameworks for front-end
development. Today on the market we see three such
tools: Angular, React and Vue.

We will use React as a flexible and extremely
productive library. Moreover, we are working with the
advanced technology React Hooks, which will make
our code easy, simple and productive.

Let's talk about the popular bundle React +
Redux. Redux allows you to store all data in one place
and access the store as a single point; data is not stored
in components locally. However, Redux has a number
of drawbacks, which in our case collectively outweigh
the benefits. First of all, this is a significant increase
in the amount of code, the complexity of which grows
with each new line. In the conditions of a team of one
person and tight deadlines, it is necessary to observe
and balance the performance and speed of
development. Further, Re-dux, being the only
monolithic repository, risks storing up-to-date
irrelevant data. At the same time, we don’t need to
store “undo” states, which is another argument against
using Redux. As an alternative, we will use several
contexts that are connected to the components using
the use Conext Hook.

Data Base

Today, there are two main directions in the way
information is presented and stored in databases -
relational (SQL) and non-relational (NoSQL). Their
selection is determined by the requirements provided
in the data. In the case of relational databases, this is
so-called ACID - Atomicity, Consistency, Isolation,
Durability. The choice of non-relational bases is
determined by the requirements for flexibility,
scalability and speed of access to data. The data can
be stored without visible logical connections, as it
always happens with the data in the SQL solution,
where the base schema is represented by entities and
relationships between them. When choosing a
solution for your project, you need to understand the
absence of a panacea - there is no perfect solution, you
always have to sacrifice either stability or speed in one
form or another.
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Figure 1 - Physical database scheme

For us, the first priority is the consistency and
reliability of the data obtained. Speed, which increases
by a fraction of a second, is not so critical for us, as in
multimedia applications of high load. Scaling up an
application is not so often the case; it will be fairly
easy to do with its initial size — in the case of a
relational solution, we will need about a dozen
entities.

As a relational management system, we will
choose MySQL as the most popular solution at the
moment.

Based on the functionality of the application, we
create a database schema. It consists of 7 tables. This
model will be implemented with Loopback
technology - Juggler. All data scheme is described is
JSON-file and is used on server as global data model.

Every entity will have own APl methods. Juggler use
this json model to create physical model and exploit it
later. You could see this scheme above (Fig. 1).

Application

After implementation we have to cover our
project by functional tests. Main user scenario should
test all features of application, such as registration,
authorizing, searching history, adding new money
account, adding new category, adding people to
managing this account in cooperate, adding new
financial purpose, analyzing statistics of chosen
account. Here are some figures representing these
steps (Fig. 2-4).
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Figure 2 - Authorization Page

[ Budgety
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Figure 3 - Adding new record of incoming finance

Philadelphia, USA 114 0 Clarivate
Analytics indexed



ISRA (India) = 3117  SIS(USA)  =0912 ICV (Poland)  =6.630
; ISI (Dubai, UAE) =0.829  PHUHII (Russia) =0.156  PIF (India) =1.940

Impact Factor: g2 australia) =0564 ESJI(KZ)  =8716  IBI (india) =4.260
JIF =1500  SJIF (Morocco) =5.667  OAJI (USA)  =0.350

Cymma, pyb

AuHamMuKa TpaT U LOX040B

2
meap:m
* Knuru: 500
TpaucnopT: 1 000
L * MNpogykre: 1 100
k

-8 KHuru
TpaHcnopT
& MpoAYyKTEI

Aneaps despane Mapt

BpeMa, Mecal,

Anpene Mai

Figure 4 - Fragment of statistic page

Conclusion

The developed application meets all the

requirements [11]. It is ergonomic, easy and satisfies
the basic needs of the consumer. Moreover, it is not

References:

Frolova, T. A. (2007). Finansy i credit: conspect
lekciy. Taganrog: TT1 UFU. Retrieved April 12,
2019, from http://www.aup.ru/books/m171
(n.d.). Lifehacker. Article «9 samyh udobnyh
programm dlya  vedeniya  semejnogo
byudzheta». Retrieved April 14, 2019, from
https://lifehacker.ru/family-budget/

(n.d.). Startpack. Retrieved April 14, 2019, from
https://startpack.ru/category/personal-finance
(n.d.). Drebedengi. Retrieved April 15, 2019,
from https://www.drebedengi.ru/

(n.d.). HomeMoney. Retrieved April 15, 2019,
from https://homemoney.ua/app/

(n.d.). EasyFinance. Retrieved April 15, 2019,
from https://easyfinance.ru/

inferior to competitors in the market and even
surpasses some of them in functionality. Conclusions
about the choice of tools can be used when designing
similar applications.

7. (2019). CashOrganizer. Retrieved April 15,
2019, from https://www.cashorganizer.com/rus/

8. (n.d.). Web-canape. Aritcle «Internet 2017-2018
v mire i v Rossii: statistika i trendy». Retrieved
April 16, 2019, from https://www.web-
canape.ru/business/internet-2017-2018-v-mire-
i-v-rossii-statistika-i-trendy/

9. (nd.). Official NodeJS documentation.
Retrieved April 16, 2019, from https://js-
node.ru/

10. (n.d.). Official Loopback documentation.
Retrieved April 17, 2019, from

https:/loopback.io

(n.d.). GitHub repo of project. Retrieved June 3,
2019, from
https://github.com/Nislupko/budgety/

11.

Philadelphia, USA 115

2 Clarivate

Ana lytics indexed


http://www.aup.ru/books/m171
https://lifehacker.ru/family-budget/
https://startpack.ru/category/personal-finance
https://www.drebedengi.ru/
https://homemoney.ua/app/
https://easyfinance.ru/
https://www.cashorganizer.com/rus/
https://www.web-canape.ru/business/internet-2017-2018-v-mire-i-v-rossii-statistika-i-trendy/
https://www.web-canape.ru/business/internet-2017-2018-v-mire-i-v-rossii-statistika-i-trendy/
https://www.web-canape.ru/business/internet-2017-2018-v-mire-i-v-rossii-statistika-i-trendy/
https://js-node.ru/
https://js-node.ru/
https://js-node.ru/
https://github.com/Nislupko/budgety/

ISRA (India) = 3117  SIS(USA)  =0912 ICV (Poland)  =6.630
. ISI (Dubai, UAE) = 0.829 PUHII (Russia) = 0.156  PIF (India) =1.940
Impact Factor: g2 australia) =0564 ESJI(KZ)  =8716  IBI (india) =4.260
JIF =1500  SJIF (Morocco) = 5.667  OAJI (USA) = 0.350
QR — Issue QR - Article

International Scientific Journal
Theoretical & Applied Science

p-ISSN: 2308-4944 (print)  e-1SSN: 2409-0085 (online)

Year: 2019 Issue: 06  VVolume: 74

Published: 14.06.2019  http://T-Science.org

SOI: 1.1/TAS DOI: 10.15863/TAS

Bibish Muhsinovna Jurayeva
Bukhara State University
Teacher

LINGUACOGNITIVE PECULIARITIES OF UZBEK NATIONAL
PROVERBS FORMED ON THE BASE OF LEXICAL SEMANTIC GROUP
OF “BIRD”

Abstract: In this article is discussed about Uzbek national proverbs based on lexical semantic group of “bird”.
Key words: Proverb, the basis of formation of proverbs, bird, social conditional meaning.

Language: English

Citation: Jurayeva, B. M. (2019). Linguacognitive peculiarities of Uzbek national proverbs formed on the base
of lexical semantic group of “bird”. I1SJ Theoretical & Applied Science, 06 (74), 116-119.

Soi: http://s-0-i.org/1.1/TAS-06-74-9

Introduction

The issue of linguistic examination of the
zoonists, beginning with Mahmud Koshgariy’s
“Devonu lugotut turk” has not dropped from agenda
of Uzbek linguistics so far. It has been implemented
many works on researching zoonym components
proverbs [4, 121]. It was defined the frequency of
lingua cultural use of 23 zoonym component proverbs
in Lafta Adnan Habib’s dissertation. 13 of them are
high frequency, and 6 of them middle frequency and
4 of them law frequency [6]. Omer Bircher analyzed
semantic and Lingua cultural side of zoonym
component proverbs and sayings in Russian and
Turkish languages and opened semantic features of
zoonyms such as wolf, fox, dog, horse, pig, crow,
camel, donkey in proverbs [1]. In research work
conducted under the leadership of Sh. Mazhitayeva is
an investigated linguistic structure, ethnic and lingua
cultural feature of zoonym component proverbs of
English and Kazakh languages on the base of
comparative, statistic and component analyzing
methods. As high frequency usage zoomorphism it is
shown zoonyms dog, horse, and ox [6]. Learning the
national-cultural features of zoonym component
proverbs of Russian and English B. Boktayeva
confirmed with samples that zoonyms of each
language is depend on living condition, life style and
mental features of that nation [2, 39]. O.A.Dmitriyeva
learned lingua cultural features of proverbs and
aphorisms on the basis of Russian and French
materials. In the dissertation is analyzed 6000 extracts
of literary texts [3].

Doi: &os¥e https://dx.doi.org/10.15863/TAS.2019.06.74.9

Materials and Methods

Researches show that there is social conditioned
additional meaning of daily using items, events,
peculiar features and signs of social members. As well
as the names of animals for being wide —spread and
especially for being connected with the life of people
on their meaning structure are also distinguished
additional semes. Paramas connected with the names
of animals play a great role in the structure of Uzbek
National proverbs. The main reason of this is that
people from ancient times fed cows, sheep, donkeys,
goats as domestic animals and they used them for their
needs and for their aims.

Bird belongs to vertebrates with feathers, two
wings, beak (a hard-pointed mouth) and capable for
flying [8, 628]. In Uzbek national proverbs Lexical
Semantic Group of “birds” consist of eagle, sparrow,
hen(cock, chick), stork, crow, goose, quail, swan,
falcon, duck, nightingale, owl, hawk, crane,
goldfinch, turtle-dove, pigeon, brown owl and others
and their metaphorical meanings are appeared with the
following ways:

1. According to the view: “thin legs”, “long
legs”, “little body” and others:

Tovugq tanasiga qarab yayraydi, oyog’iga qarab
yig’laydi. (Meaning: Looking at its body hen enjoys,
but looking at its legs it cries). Laylakning oyog’i
o’ziga qgisqa. (Meaning: Stork’s legs are short for
itself). Chumchuq semirib botmon bo’lmas, tesha
0’sib ketmon bo’lmas. (Meaning: Being fat sparrow
won’t be heavy; growing hand hoe won’t be broad
bladed hoe).
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2. According to the sound: “prolonged voice”,
“cackling voice”. Turnadan qorovul qo’ysang,
boshingdan qiygiruv ketmas. (Meaning: If crane is
guard, the noise doesn’t leave you). Joyi o zgargan
tovug ko’p qagqillar. (Meaning: If hen’s place is
changed, it cackles much). Tuxum tug’mas tovug ko’p
gagillar. (Meaning: The hen which doesn’t lay egg
cackles much).

3. According to food: “feed scrabbling for
different dung and garbage”, “feed with grain”.
Podshong qarg’a bo’lsa, yemishing go’'ng bo’lar.(
Meaning: If your king is crow, your eating will be
dung). Tovug'im somon sochar o’z aybini o ’zi ochar.
(Meaning:Pouring cut straw my hen opens its fault).
So’qir tovuqqa hammasi tarig.(Meaning: For blind
hen everything is millet).Jo jjali tovugdan don ortmas.
(Meaning: It is not exceeded the grain from hen with
chicks). Arpa gqayerda pishsa, chumchugq o’sha yerda.
(Meaning: Where ripe barley and there is a sparrow).
Tarigni yegan chumchug, baloga qolgan bedana.
(Meaning: Sparrow eats millet, but quail is in trouble).

4. According to the life style: “crowing in the
morning”, “scrabbling for the dung”. Xo 'roz tongda
chagirar. (Meaning: Cock crows in dawn). Tovuq
go’ng titmasa boshi og riydi. (Meaning: If he doesn’t
scrabble for dung, it feels headache).

Observing shows that the proverbs based on
lexical semantic group of “birds” are appeared
according to their food. The birds of our country are
divided into four groups according to change or not to
change their place during the seasons of the year:

1. Settled birds-living in the same place the
whole year (titmouse, turtle-dove, blue pigeon,
partridge, lark, pheasant, sparrow, and others);

2. Nomadic birds- depending on the seasons of
the year change their place being small flock (crow,
rook, jackdaw, ouzel and others);

3. Flyby birds- land in order to have a rest and
feed when flying over (crane, swan);

4. Leaving birds- when it is cold they leave
temperate climate and fly to hot countries (swallow,
nightingale, oriole, stork, duck, goose); [17,189-190].

According to the researches, it is known that the
birds belong to four groups mentioned above are also
given in Uzbek national proverbs. For instance:
titmouse, sparrow, crow, ouzel, crane, swan, eagle,
duck, goose and others. Firstly, the birds used in
Uzbek national proverbs can be divided into two
groups:

1. The name of domestic birds: hen, rooster,
goose, duck, turkey and etc.

2. The name of wild birds: eagle, crow, quail,
sparrow, kite, hawk and etc.

In Uzbek national proverbs lexical- semantic
group of “birds” are expressed by three features:
positive, moderate and negative characters. In Uzbek
national proverbs lexical- semantic group of birds as
factor marked on positive character are expressed on
the following semes:

The seme of “modesty”: Burgut chivin tutmas.
(Meaning: Eagle doesn’t catch mosquito.)

In Uzbek language eagle is considered the
symbol of pride, grandiloquence; fly is the symbol of
dirtiness and pest. The person who is proud-spirited,
knowing his place in life he doesn’t equalize himself
with anyone and doesn’t humiliate his authority.

The seme of “dream and desire”: Qanoti siniq
musicha ham baland uya orzusida. (Meaning: A
turtle-dove with the broken wings also dreams of
having high nest.)

In spite of living in any condition human
wishes for better life and he strives for living
abundantly.

The seme of “thrifty”: O’rdak yesang, g’oz
boyla. (Meaning: If you want to eat duck, bind a
goose).

Geese are larger than ducks [7, 205]. People who
are skillful and knowledgeable always should do
their efforts thinking the next day and they don’t spend
all income but they waste a part of it. In this case they
can live in abundance.

The seme of “estimating, value”: Gul gadrini
bulbul bilar. (Meaning: The value of flower knows
nightingale).

It means that only who knows and understand
that can estimate and know the value of it.

The seme of “compatibility”:

To’zigan g’ozni qarg’a olar,

Ikki tuyg 'un yoprilsa-g ozning sho ri.

(Meaning: Crow can get alone goose, if two
hawks are together it is bad luck for goose). It means
that if you act compatibly you can achieve your goal
easily.

The seme of “patience”: Qush go’nmasdan
ucholmas. (Meaning: A bird cannot fly without
landing.) During our life we encounter some
dissatisfaction, some difficulties, but we shouldn’t
lose our head and should be patient. As Uzbek people
say: “If fifteen days of month are dark, the rest fifteen
will be light” or “After bad days it follows good days”.

The seme of “kindness”: Qush nima topsa
bolasining og’ziga tigar. (Meaning: Whatever a bird
finds thrusts it into its chick’s mouth. The proverb is
about parents who devoted their life to their children.

In Uzbek national proverbs lexical- semantic
group of birds as factor marked on moderate character
are expressed on the following semes:

“Erring” seme: Kishi yanglishib qo’lga tushar,
qush yanglishib — to rga. (Meaning: Making mistakes
ones get into trouble, if bird makes mistake, find itself
into net). As a bird falls into net because of its greedy,
human also making mistakes loses his way, even
sometimes it may finish with dyeing.)

“Connection” seme: Qush uyasida ko rganini
giladi.(Meaning: Bird does what it sees in its nest). It
means that children’s growing and forming their
character is depend first of all on their educating,
behavior of their parents, to be example for their
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children, having positive and negative influence of
parents.
“Failure” seme: Jojaning igboli bo’lsa,

tovugning emchagi bo’lar edi. (Meaning: If chick
were lucky, hen would nurse to breast — feed). This
proverb is used according to people who are unlucky
in life and who is failure in hunting.

“Hopeless” seme: Tovugning  uchgani
tomgacha. (Meaning: Hen can fly till roof). It is said
in order to show to be limiting of one’s opportunity
and power or in order to humiliate one’s opportunity
and disregard them.

In Uzbek national proverbs lexical-semantic
group of birds as factor marked on positive character
are expressed on the following semes:

“Sluggishness” seme: Qo 'Iga o 'rgangan qush
girda adashar. (Meaning: Domestic birds lose its way
in uplands). Parents always take care of their children
until they become an adult. That’s why sometimes it
is difficult for them to undergo hardships of life and
deal with the difficult situation.

“Urgency” seme: Shoshgan o’rdak ham boshi
bilan sho 'ng’iydi,ham dumi bilan. (Meaning: Hurried
duck dives with both head and tail). It is known that
ducks dives where it is shallow and gets mud from the
bottom of the water and sifts it through its beak. With
this way it separates little creatures and plants from
mud and feeds with them [7, 205]. But moving with
urgency duck dives sometimes with both head and tail
and it cannot stuffed itself. When people do something
in hurry they also lose their way. In metaphorical
meaning this proverb is used according to the bustling
people.

“Disrespectful” seme: It qutursa egasini
gopar,chumchuq qutursa burgutga chopar. (Meaning:
If dog rages, it bites its owner, if sparrow rages, it runs
to eagle.) When people run into trouble it is often for
their behavior. Because they struggle with the people
who are stronger physically and financially than
themselves and they become the victim of their bad
behavior.

“Talkative” seme: Qora tovuq gaqgillaydi, oq
tovuq shaqillaydi. (Meaning: Black hen cackles, a
white hen makes a clanging). This proverb is about
people who are talkative and talk without queue.

“Vainglory” seme: Eshak magtanib tulpor
bo’lmas, qarg’a magqtanib shungor
bo’Imas.(Meaning: Boasting itself donkey wouldn’t
be horse, boasting itself crow would never be eagle).
It is about the people who talk about their abilities,
achievements or possessions in a way that sounds too
proud. It means that however boastful people try to
show themselves they never manage to be a real
person.

“Pettiness” seme: Podshong gqarg’a bo’lsa,
yeganing go’ng bo’lar.  (Meaning: If your king is
crow, you have to eat dung). If the leader cares too
much about something is not really important and the

members also have been involved in this way of
working.

“Unskillful manner” seme: Qarg aning hunari
bo’lsa,tezak yemasdi. (Meaning: If a crow is skilled it
doesn’t eat dung). Proverb is used as metaphor
towards the people not having enough education,
training or experience to do a job that needs skill.

“Greediness” seme: Qush ham o’z nafsidan
ilinar. (Meaning: Bird is also caught for its
greediness). G’ozning o0’zi cho’lda, ko’zi ko’lda.
(Meaning: Goose is in desert, but its eyes are in lake).
It is used according to greedy people and for being
greedy they may face to different troubles.

“Impatience” seme: Bedananing ini yo'q,
gayga borsa bitbildig. ~ (Meaning: Quail hasn’t got
a nest, it warbles wherever it goes). This proverb is
used about people who are carelessness, lighthearted
and about the people who are not able to live the same
place for a long time and unresponsive people.

“Squeamishness” seme: Qarg’ani bogqan
bilan qush bo’lmas. (Meaning: Crow will not be bird
even you take it into care). It means that however you
treat the evil deed with kindness he never turns into
good behavior person.

“Disrespectfulness” seme: Go 'ngqarg’a bo’lib
ming yil yashagandan, sher bo’lib bir yil yashagan
afzal. (Meaning: Living a year as a lion is better than
living thousand years as a crow). Crow is winter bird
and moves everywhere, and it feeds scrabbling for
dung. But lion lives in the same place and it is the
king of all animals. This proverb is about person who
lives on an account of somebody, toady and two-faced
people  who treat somebody more important with
special kindness or respect in order to gain their favor
or help. With this proverb it is said that instead of
toadying and being two-faced it would be better to live
gaining respect because of their good qualities or
achievements.

“Slow-witted” seme: Ko 'r tovuqqa har narsa
don ko’rinar. (Meaning: For blind hen all seems
grain). It is referred to person whose viewpoint or way
of thinking is narrow and that’s why such kind of
people think and make up their mind according to their
worldview.

“Unvalued” seme”

Zimiston ko rmagan bulbul,

Guliston gadrini bilmas.

Ko’lda yurgan qo’ng’ir g’oz,

Cho’l qadrini na bilsin.

Cho’lda yurgan tuvaloq,

Kol gadrini na bilsin.

(Meaning: Not having seen the darkness,
nightingale doesn’t know the value of prospering
.Swimming on the lake, brown goose doesn’t know
the value of desert. Having lived in desert, bustard
doesn’t know the value of lake). In this proverb it is
said that the people who haven’t seen bad days,
haven’t faced to bad behavior people, or haven’t run
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into serious troubles, they never estimate the value of
happy days.

“Unfriendliness” seme: To zigan g’ozni qarg’a
olar. (Meaning: Crowded crowns can catch alone
goose). It is easy to defeat people who cannot live
friendly by people who act densely.

“Concernment” seme: Qush donga yig’lar,
chivin —shiraga. (Meaning: Bird cries for grain,
mosquito cries for sap (sweet). Qush tuzogga don
uchun kelar. (Meaning: Bird comes to trap for grain).
Och tovug omborga yugurar. (Meaning: Hungry bird
runs to pantry). It is used as metaphor according to
people who dominate their benefit than others and try
only for themself.

“Negligibility” seme: Usta ovchi chumchuqga
0’q otmas. (Meaning: Skilled hunter doesn’t shoot
sparrow). Skilled and knowledgeable man is never
waste the time for nonsense, on the contrary they
strive to achieve their goal. There is social conditional
additional meaning of things, events that we used
widely in our dairy life. As well as, the names of birds
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COMPARISON OF CEREMONIES AND LEGENDS ASSOCIATED WITH
THE BELIEF IN REVERENCE FOR WATER

Abstract: Cult water and reverence for water of the nation become a basis of legends and ceremonies. One of
the wide-spread ceremonies is called Rain calling. This ceremony is usually held when people felt need of rain for
the crop. A rain fertility ceremony drums and dance of Venda people in South Africa, the Tradition of Cat Procession,
the Rocket Festival and the Phi Ta Khon Festival show the same motif and purpose. Rain calling and rituals of it may
differ in accordance with the geographical location.

This article, initially, describes and focuses on the ceremonies that have been celebrated by the Uzbeks, Venda
people, Thai people, and others. The ritual and songs performed in them will also be referred. Views of the scientists
and ethnographers worked on this subject will be evaluated. Later on, classification of the functions of water depicted
in the legends of folklore works and their traces in modern literature will be analyzed as well.
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Introduction and reverence for water (Petersen 2000, 140). It was
The ceremony of Rain Calling has been held while our ancestors were in need of rain and
celebrated by our nation since old times. It is one of when the harvest was damaged. According to
the ceremonies of spring and it is so-called because it archeologists, the origin of this ceremony dates back
was marked only in a certain season — when it was as far as the neolithic period and the Bronze Age.
drought in spring, that’s why it is included in the Because in the past people held this ceremony by the
seasonal ceremonies. The Rain Calling ceremony, means of stone jada. It was the first appearance of
which shows the reverence for water, was held before Rain Calling and as the other model of it there
beginning the work in the field by peasants. This appeared the ceremony of Sust xotin.
ceremony exists among lots of nations. Though it
differs from one another in every nation all of them Materials and Methods
are bound on a single purpose, as Marilyn Petersen® The famous Uzbek folklorist B. Sarimsakov
writes in her book “A Treasury of Uzbek Legends and informing about the ceremony of Rain Calling, gave
Lore”: “It is all based on the same theme, the need of the fact that its history was ancient and it’s called
[ ]
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variously in different places, for instance, in Bukhara, people and Siberians, Central Europe), boys

in the districts of Karakul and Olot it is called as Chala
xotin [premature woman], among turkmens as Suyut
xotin, among tadjiks as Sust momo or Ashaglen (see
Sarimsakov 1986, 65).

In the book of Marilyn Petersen is said:

The Balkan people of Eastern Europe had a
ceremony called Peperuda [butterfly]. Girls would
gather together and one of them would be chosen to
represent Peperuda. She was decorated with green
leaves and branches. The girls would sing songs
around the butterfly as they would go from one house
to the next asking God to give them rain. When they
would stop at a house, the host would entertain them
with sweets and water. In Serbia they had somewhat
the same celebration, but the girls surrounding the
butterfly would visit the cemetery and ask for support
from their ancient ancestors. As they did this, they
would pour water on the graves (Petersen 2000, 140).

The extract shows that the ceremony of rain
calling has been spread among Eastern European
Balkan people and Siberians, whereas the latter
information indicates that the same ceremony is held
in different regions of Germany, the Caucuses, Central
Europe, among the nations of Africa, Asia, and
Australia, and Tibet:

In different regions of Germany, boys would be
dressed as a water bird. Sometimes the boys would
make the water bird out of branches and leaves from a
marsh. Then they would carry it out into the streets.
The boy who carried the bird would be treated with
water. In the Caucuses they would pour water on a
man who was made up in the image of the God of rain.
They would go from one house to the next singing
songs, and were given gifts of food. In Central Europe
girls would pull plows through water against the
current, or build a dam on a dry river bed. Among the
nations of Africa, Asia, and Australia the people
would pour water into a stone, or sink the stone in the
water. In Tibet the ceremony of calling water was
presided over by a Shaman, who would read from a
secret book and sprinkle water on a mirror, and the
women would walk around the temple with the
writings of Buddha on their backs (Petersen 2000,
140).

The ceremony of calling water differs with the
local elements as entertaining the girls with sweets and
water; pouring water on the graves of the ancestors;
treating the boy who carried the bird with water; pour
water on a man who was made up in the image of the
God of rain; pull plows through water against the
current, or build a dam on a dry river bed; pour water
into a stone, or sink the stone in the water; ceremony
presided over by a Shaman, who would read from a
secret book and sprinkle water on a mirror, and the
women would walk around the temple and etc. The
main participants are girls (Eastern European Balkan

(Germany, the Caucuses), and in some parts both
women and men (Africa, Asia, Australia, Tibet)
throughout the world. There is a rain fertility
ceremony drums and dance of Venda people in South
Africa (Zimbabwe), where the whole nation takes
part. A girl is chosen as an intermediary to talk with
her ancestors, who send their wish to God. The most
amazing is the tradition of “Cat Procession” of Thai
people. A cat in a thinly woven bamboo basket is
carried in a procession to pray for rain, which makes
this tradition different from other Rain calling
ceremonies. In “Thai Tradition and Festivals”, Dararai
writes:

A selected beautiful female cat is put into a
thinly woven bamboo basket. The colourfully dressed
farmers in a village will form a procession to parade
the cat around the village. When walking, they will
joyfully dance and sing a song with the lyrics asking
for a rainfall enough for feeding their crops. The
procession will pass from one house to another.
Villagers staying in their houses when hearing the
approaching procession will prepare a bowl of water
and then splash it on the cat while the members of the
procession will express their gladness as if it were
really raining and say,

"Rain is falling. Rain is falling. A lot of rainfall.
Our rice fields and the grass are all green now"?.

The Uzbek ceremony Sust xotin is different in
forms from region to region. B.Sarimsakov pointed
four versions and M.Djurayev pointed six versions of
the ceremony and commented on all of them. But the
common side of the ceremony is that it is held by
women. According to M.Petersen in Uzbekistan, it
was mainly the women, who were the rain callers. In
the regions of Navoi and Bukhara the rain callers
made up puppets. They would go to each house
singing songs.

The translation of the Uzbek poem of “Rain
callers” shows the skillfulness of the author. She tried
to keep both meaning and rhyme of the poem in the
translation. The English translation of the poem given
next to Uzbek version® helps readers to catch the
meaning easily.

The ponds have all dried up,

No fish there remain.

Come, granny Thunder,

We are, from thirst, in pain.

| wanted to plant millet,

But my color became yellowish.

Come, Granny rain, murmuring,

So satisfying eating fish.

The English teacher, for whom folklore has
always been of special interest, decided to compile a
collection of folklore translated into English and this
work revealed her shadowed abilities (in prose and
poetry translation). The poem below shows how she
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skillfully  translated the poem  remaining disease leprosy. Being ashamed of their son’s illness

ethnographisms, i.e. the words connected with
mentality of Uzbek nation in the translation:

They read from the Hadithes

The leaves from trees fall.

Torn from their boughs,

Come dear rain, come to call*.

Indeed, information and the poems about the
Uzbek ceremony Sust xotin given by the author are
true. B.Sarimsakov, a well-known scientist, wrote the
same information as well. He says that at the
appointed day more than ten women walk through the
village carrying a doll worn with clothes of an old
woman and enter every house urging the people to
sing the song concerning rain. M. Petersen included in
her book various names of Sust xotin and translated
them into English. Susthoten is translated as the
women without energy and Suvhoten as the women of
the water. In fact, Sust xotin is derived from the name
of one of the Gods of water Tishtriya, described in
Avesto, at first it was as Tishtriy, Tushtr, Sustr and at
last it got the name of Sust xotin (Sarimsakov 1986,
65).

Consequences of rain calling is explained like
that:

The owners of the houses would give them wheat
or sprinkle them with water. The rain callers made
Halisa and Halim® from the wheat that was given to
them, and distributed it among the people. The hard
work of the rain callers, thirst, and the aspirations of
people almost certainly would bring the rain. We
admire the highest skill of our ancestors.

Legends revealing the functions of water

Water is described as means of life in the myths,
legends and fairy tales typical to folklore. Even world
of water is depicted as the mysterious world. In
ancient times people considered water as the magic
world for passing from one world into another,
cleaning up one’s act, devoting him eternal life. One
of the ancient motifs connected with the cult of water
became a basis of origin of the legend about an ascetic
[saint] Khodja Ubbon. The so called place is located
at about 40 kilometers to the south-west of Bukhara
city. This place is famous for its curative water well.
The cemetery of Khodja Ubbon is included into the
monuments of an ancient culture. Information about
the cemetery is observed in the travel book of A.
Burnes “Travels into Bokhara” firstly. He gave some
facts about the coins and ancient relics of the kings
lived in olden times. It was defined that these coins

belonged to the kingdoms of IlI-1 centuries B.C
(Burnes 1839,vol.Il, 455-473).
Narzulla  Yuldashev, who had deeply

investigated the cemeteries of Bukhara saints and the
history of these spots, wrote about the origin of the
legend about Khodja Ubbon cemetery: Once upon a
time there lived a king whose son caught infectious

parents left him in the desert which is called Khodja
Ubbon cemetery nowadays. The boy felt exhausted
and thirst in scorching hot. Fortunately with the order
of God there appeared Khodja Ubbon and asked the
fellow the reason of his being there. King’s sontold a
story of himself. Having heard that Khodja Ubbon
ascended the highest hill and as soon as he stuck his
javelin into the peak, there appeared a spring. Khodja
Ubbon told the boy to drink water of that spring. The
young fellow did what he had been told and soon
recovered.

It is evident that water is one of the main sources
for recovering from the illness. On one hand legends
show the curative peculiarities of water, on the other
hand the beliefs of rescuing people from disaster exist.
In some facts Khodja Ubbon is given in the form of
Khubbi and is used for the latter reason. Legends
about Khoresm Khubbi indicate that the son of Hakim
is a person who amused people with his deeds.

They say that Hakim had three sons; his
youngest sons’ name was Khubbihodja. Two older
sons followed their father and learned religious
sciences, but the last one liked to ride the horse and go
hunting. Father was upset and angry with his son that
he did not follow him. Later Khubbi started to astonish
people.

Once Khubbi’s father called him three times.
After the first calling he started for the road, during
the second one he was busy with rescuing suffered
people. In the third call he appeared in front of his
father. Father got angry with his son’s deeds and
forced him to leave Khorezm. Khubbi had parted with
his father and disappeared.

As you see Khubbi was depicted as a performer
of many miracles related to the sea in this legend. So
we can say that Khodja Ubbon was created with the
help of the imagination and the beliefs of people and
always regarded as a mythical hero.

Chashmai Ayub Mausoleum and Legends

One of the wells situated in Bukhara is called
Chashmai Ayub which means spring of Ayub. The
water of this well is also famous for its curative
function. People, who know about that function come
and drink water of this well with a good intention. So
many versions of the legend about Chashmai Ayub are
spread among the nation. Water is shown possessing
magic power which can destroy everything that
humankind has got. But the end of the legend gives
information about the cure for illness.

The blessed Ayub had 14 children and was very
wealthy. He was so rich that he didn’t know the
amount of his property. Being deprived of his
children and wealth he was deprived of his health as
well. The worms began eating his body. Allah had
ordered worms not to eat Ayub’s heart and tongue.
Because he remembered Him with his heart and
repeated His name with his tongue. All the relatives
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turned away from Ayub even two of his wives out of
three abandoned him. People made Ayub leave the
city. After some period the worms began to leave one
by one but while he was taking the worms and put
them again in their places there came revelation not to
put them back on his body, because they had already
done their duty. He beat his foot on the ground from
the place where he was sitting and with the power of
Allah there appeared a spring. When he washed up in
the water of that spring one of the worms dropped into
the water and turned into a leech, and the other one
went up to the mulberry tree and turned into a silk
worm. The blessed Ayub regained his health.

That hill still exists and has become cemetery of
Ayub. Spring water is the treatment for any wound.
The people who keep the silk worm take water from
this spring and pour on the worms when worms begin
to weave cocoon. Old people wish the patience of
Ayub to those who are in difficulty.

Another version of the legend about Chashmai
Ayub Mausoleum is cited in the book “Bukhara. The
city and the legends™:

On the place of modern mausoleum, as the
legend suggests, there used to be a desert. Its
inhabitants had suffered from the lack of water; they
had prayed to God to send them at least some water.
In response to these prayers, Saint Job [Ayub] had
appeared in front of poor people and hit the ground
with his magic staff. Sudden appearance of a well had
astonished the people by its vivifying spring and its
crystal clear water. It is commonly believed that the
water still keeps its clearness and herbal power
(Bukhara, trans. M.Muzafarova (T.:Davr
Nashriyoti,2010), 14).

So, reverence for water and beliefs connected
with the cult of water have deep roots in the works of
folklore. But in some works of modern literature the
theme of water is also been treated. Abdulla Aripov’s
dramatic epic poem “Way to Paradise” (Jannatga
yo'l) repeats the motif of water. While rescuing a girl
from the disaster a fellow drowns and dies. So, water
became the means of passing from transitive world to
eternal one (Nizomova 2013, 93).

References:
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Conclusion

Attempting to clarify the functions of water
described in the legends of Khodja Ubbon, Spring of
Ayub, in the ceremony of Rain Calling, it became
obvious that water and rain have been compared to
wealth from ancient times and became a basis of
peculiar ceremonies and customs to be formed.
Furthermore, ceremonies connected with the belief in
water and belief of our ancestors to nature attracts
scientists all over the world.

In general, it can be said that peoples’ belief of
revering for water exists not only in the works of
folklore but also has its traces in the works of modern
literature, which causes admiration of the treasure of
Uzbek convictions about water.

NOTES

1. Dararai, in his article “Thai Tradition and
Festivals” informs that due to the climate of the north,
northeast and the central regions of Thailand, which is
dry in the hot and the cool seasons, ceremonies of
praying for rainfall are held in these regions. Stories
and legends about three such important ceremonies,
the Tradition of Cat Procession, the Rocket Festival
and the Phi Ta Khon Festival, are presented as well.

2. Original Uzbek version of the poem:

Quriganmish gul hovuz

Baliglardan biror iz

Guldur-momo kelsang-chi

Tashnalab bo’ldik ojiz

Istardim ekmak tarig,

Ranglarim bo’ldi sarig.

Shaldir-momo kelsang-chi

Savohdir yemak baliq

3. Hadis: (Arabic) hadith, the traditions or
records of the words and deeds of the Prophet
Muhammad

4. Halim: (Arabic) a dish made out of boiled
wheat and meat. Halisa is another name of the
traditional meal Halim spread in Bukhara region,
which differs with the cooking process.

3. Burnes, A. (1839). Travels into Bokhara, being
an account of journey from India to Cabool,
Tartary and Persia in the years 1831. 1832 and
1833. London, vol.ll.

trans.M.Muzafarova. Tashkent: Davr 4. (n.d.). Dararai, “Thai Tradition and Festivals”.
Nashriyoti. Retrieved 2019, from
~ .
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Introduction

It is known from the history that, after defeating
Sassanid state, one of the largest empires of his time,
The Arab Caliphate paid the main attention to the
Movaraunnahr regions. The beginning of the Arab
military movements in Central Asia dates back to the
period of the third Caliph Osman ibn Affan
[footnote:1]. In 651 year, in the time of Abdullah bin
Amir bin Kurayz, the governor of
Khorasan,[footnote:2] Hatim Ibn al-Nu'man al-
Bakhiliy took Marv peacefully[1:59]. Only 7 farsakh
from Sarahs, al-Sinj fortress between the Marvin and
Mary ar-Rud roads was taken by force [1:14].
According to at-Tabari, Abdullah Tbn Amir with the
governor of Marv Abraha made a formal agreement
for 2 million 200 thousand or 6 million 200 thousand
dirhams[footnote: 3]. Also, at that time the north part
of current Afghanistan, the north-eastern part of Iran
and from southern Turkmenistan to Amudarya
regions, that is Khorasan [3:99], occupied by the
Arabs. The center of this region was the city of Marv
[4: 108]. It is the Khorasan province that served as a
base stronghold for military campaigns of the Arabs
to Movaraunnahr. Marv was the first in Central Asia
that was occupied by Arabs. A formal agreement was
signed between the Khalefah’s Khurasan governor Ibn
Amir and Marv population [5: 109]. According to
Ahmad Balazuriy [footnote: 4] 1bn al-Amir occupied
all the land to the Amudarya. When the residents of
Movaraunnahr knew this, they asked for a truce. In

Doi: &os¥ef https://dx.doi.org/10.15863/TAS.2019.06.74.11

fact, Ibn Omir signed this truce and sent his people to
get the compensation specified in it[1:17].

Materials and Methods

Arabs’ military movements to Central Asia are
divided into two stages by historians. The first covers
the years 650 / 651-705. In this period, Arabs made
small military movements not to fully occupy this
territory but this was the purpose of carrying out
military training, to test the military power oflocal
administrators, to store geographic, military,
economic, political data associated with region. In the
second period, that is among 705 / 6-715 years,
Central Asia was fully occupied by the Arab Caliphate
[4: 107-108].

From mid-seventh century, one of the features
observed in the history of Central Asia was connected
with the attacks of Tan Empire to western Turkish
Khanate, which began in 640 year. This made Western
Turks fight on two fronts. Turkish property in Central
Asia and the deterioration of the political situation in
Western Turkish Khanate, accelerated Arab military
campaigns. According to researchers, 654 Arab troops
Maymurg' [footnote: 5] attack was aimed at the study
of the internal situation in Movarounnahr [5: 110].

658-659 years. Tan Empire and the Uighur
Khanate troops occupied main region of Western
Turkish Khanate, a large part of Yettisuv. As a result,
the Western Turkish Khanate more weakened [6:
154]. The Arab armies that used it, attacked Turkruler
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(yabg'u) in Chagani in 667. In order to make large-
scale military campaigns in Khorasan and strengthen
the political situation, Marv governor Omair ibn
Ahmar [footnote: 6] moved 25 thousands of Arab
inhabitants from Basra and Kufato Khorasan and
placed them as a military garrison to five locations.
Ibn al-Ahmar Arab was the first governor that moved
Arabs to Marv[1:20]. The goal was, first of all, to
ensure the safety of the occupied territories and,
secondly, to prepare campaigns to the next floor.
However, as a result of growing internal conflicts for
power in Caliphate, Arab movements to
Movaraunnahr was delayed for some period [4: 108].

According to Narshakhi, in the fall of 673 year,
Mu'awiya ibn Abi Sufyan [footnote: 7] based on the
order of Muawiya ibn Abi Sufyan, the Khorasan
governor Obaidullah ibn Ziyad [3:99] crossed Caihun
River and occupied Poykand (the Karakul district in
the current Bukhara region) and Romiton, also
besieged city of Bukhara. In 680, when king of
Bukhara Bidun Buxorxudot died, his son Crown
Tug'shoda was still a breastfeeding child [7:92].
Therefore, Qabaj Xotun, a widow Buxorxudot, got the
throne. Arab soldiers lined up outside the city and
turned slings into the city. Qabaj Xotun sent people to
Western Turks and asked for help, and she also sent
people to Obaidullah ibn Ziyad to require seven days.
Moreover, she sent many gifts mentioning, "l obey
you". Because there was no help from the Turks in
seven days, Qabaj Xotun again sent people to
Obaidullah ibn Ziyad to ask for another seven days.
Finally, the Turkish troops arrived and others were
gathered together, so the army increased.

According to Narshakhi, there were many wars
and finally disbelievers defeated, the Muslims
harassed and killed most of them. Muslims captured
weapons, clothing, gold and silver plated objects and
prisoners. They also took Qabaj Xotun’sa slipper
boots with socks. They were decorated with gold and
precious stones, their value was two hundred thousand
dirhams [7: 115].

In 676 Said bin Osman after becoming Emir of
Khorasan, crossed the Caihun River and came to
Bukhara. Bukhara's ruler Qabaj Xotun sent people to
him, declared that there was a truce with the former
emir of Khorasan Obaidullah ibn Ziyad and gave him
gifts. All of a sudden, Sughd, Kesh (Shakhrisabz) and
Nakhshab (Karshi) troops arrived to help. Qabaj
Xotun declared that she regretted giving an offer for
consolidation of peace proposals and sending gifts.
Said ibn Osman sent gifts back: "Among us there is no
peace," he said. After that, the Arab army and the
Turkish army lined up opposite. Allah left panic into
the hearts of disbelievers, the Turkish army moved
back. When Qabaj Xotun left without any choice, she
again sent people to Said ibn Osman, asked for a truce
and senta large amount of compensation.
Nevertheless, Said declared that he want to go to Sogd
and Samarkand and he requested a foreclosed man in

order not to get a problem while passing Bukhara.
Qabaj Xotun sent eighty foreclosed people
constituting khanazade  and farmers  of
Bukhara[footnote: 8] to Said Bin Osman [7: 116].

Said Bin Osman did not face a serious opposition
in Bukhara, in 676 after a month siege of Samarkand
he reached an agreement [6: 111]. According to
Narshakhi, the Said Bin Osman won many battles in
Samarkand and Sogdand returned with many spoils.
When he arrived in Bukhara, Qabaj Xotun sent people
mentioning “you arrived safely, now leave us pledge".
Said, "I still did not calm with you, before | cross
Ceyhan, hostages will be with me," he replied. After
he crossed Ceyhan, a woman sends a man, "wait until
I reached Marv", after reaching Marv and Nishapur,
then Kufa he took them to Medina.When he came to
Medina, he ordered his slaves to put away swords of
hostages and took their expensive clothes, gold and
silver, in exchange for simple clothes, put them to
sowing works. They expressed disappointment, "How
can this man give us shame? He made us slaves and
we die with doing useful work rather than with the
humiliation". They closed the doors of Said’s palace,
killed him, and that they were put to death [7: 117-
118].

Then, 61 AH (680/681) by the Caliph Yazid bin
Muawiya ibn Ziyad (681-684) was appointed as emir
of Khorasan and Sijiston and came to Khorasan. Taber
based on the data of a Sheikh gave information that
Khorasan residents did notadore any emirs, but only
Muslim ibn Ziyad got that greatest love, so more than
20 thousand children were named Salim [8:35].

In 64 (683 \ 684) when Caliph Yazid bin
Muawiya died, Mu'awiya bin Yazid bin Muawiya got
caliphate throne. Abdullah ibn Hazim ibn Zabyon as-
Sulami, who was from Kaysiy generation, rebelled
and got Khorasan deputies and he headed Khorasan
up to 72 (691 \ 692). But as-Sulayman was Killed as a
result of the conflict among Arabs. In 73 (692 \ 693)
Buxayr bin Vishax al-Sakafiy, a year later, Umayya
ibn Abdullah was appointed as governor of Khorasan.
Khorasan situation was somewhat broken, and the
governors were replaced frequently.

In 705 (705-715) Qutayba ibn Muslim appointed
as emir of Khorasan by al-Hajjaj [footnote: 9].
Qutayba was the first to strengthen the rule of the Arab
caliphate in Movaraunnahr [9]. Qutayba Muslim came
to Khorasan and dominated the whole Khorasan and
conquest of Tohariston ended during his period. On
December 12, 706 Qutayba crossed Ceyhan River,
besieged city of Poykand. After fifty-day siege,
residents of the occupied city seeking to secure peace
with Qutayba, left them Warga ibn Nasr Bohiliy as
leader and went to Bukhara [7: 120]

In 708-709 Bukhara and the surrounding lands
were conquered. In 710-year Nasaf and Kesh were
also conquered. After that, Qutayba Muslim started
preparing to capture Samarkand - the main city of
Sogd. However, because of the conflict between
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Chagon and Khurzod, captured Khorezm within a
short period of time. 712-year Samarkand attacked
and overthrew King Tarkhun. After this event, the
G'urak got throne as king of Sogd and Samarkand
(710-737) and was against the Arabs. G'urak resisted
against the Arabs, but Qutayba won another victory.
According to a formal agreement between borth
parties, in the end, G'urak was forced to pay
compensation of 200 thousand dirhams per year, as
well as the Arabs, to give up the largest community of
Samarkand — Afrasiab to the Arabs. Qutayba build a
mosque in the city, and G'urak was appointed as
governor of Samarkand, Kesh and Nasafi by him [4:
109].

Qutayba ibn Muslim added in 713 Chach oasis,
in 715 Ferghana Valley at to the caliphate and
captured areas to the Kashgar. As a result, the Central
Asian nations accepted Islam [4: 110].

In summary, we can say that the process of
adding Central Asia to the Arab Caliphate is reflected
in primary sources in Persian and Arabic languages in
detail. But they are not yet fully explored. Related to
this issue, making in-depth research of primary
sourceshelps enriching the history of the region,
including management systems in our regions that
change the state of knowledge about the new
information and enrichment.

Footnotes

1. The third caliph Osman ibn Affan ibn Abul
Os ibn Omayya (AH) was caliphate in 24-35 years
(AD 644-655). In the period of Osman ibn Affan
period for the first time the full text of the Qur'an was
written by calligraphers using the Arabic alphabet.
Friday prayers, performing namaz in groups, to say
khutba in al-'id days were established. Shura - the
police service was introduced for the first time.
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Introduction

One of the most important tasks faced by
historians is to scientifically analyze and publicize the
reforms undertaken within the framework of the state
nationwide program for the Development of School
Education, which is an integral and logical
continuation of the National Program for Personnel
Training in Uzbekistan.

The most important stage in the process of
education reform is the fact that school education has
become an integral part of the system of continuous
education, as well as many shortcomings and
problems accumulated in this period. This was
especially evident in the lack of material and technical
base of the schools, and the situation in the
countryside was very narrow.

Materials and Methods

Therefore, in order to overcome serious
problems related to the problems of school education,
strengthening their material and technical basis and
forming a unified system of continuous education, and
for the successful implementation of the future stages
of the National Program for Personnel Training on
February 19, 2004 the Decree of the President of the
Republic of Uzbekistan "On Measures for the
Preparation of the State Nationwide Program for the

Doi: &os¥ef https:/dx.doi.org/10.15863/TAS.2019.06.74.12

Development of School Education for 2004-2009"[1,
p. 48-56.] was issued.

The following five priority tasks have been
identified in the preparation and implementation of the
nationwide program. These are:

- overhaul and reconstruction of secondary
school buildings and engineering and communication
infrastructure;

- equipping schools with modern teaching and
laboratory equipment, computer equipment, textbooks
and teaching materials;

- Improvement of educational standards and
curricula;

- provision of general education schools with
qualified pedagogical staff, creation of effective
system of training, retraining and upgrading of
teachers, strengthening of their labor incentives;

- strengthening of the sports base and the
development of sports in secondary schools.

Under this nation-wide program, short-term, 6
major project institutes in Uzbekistan:

A total of 2418 standard projects, technical and
economic calculations and project models have been
developed by UzLITTI, Toshaharloyiha,
Uzshakharsozlik, Uzdavlattibloyiha, AOQT,
Uzgishlogloyiha and Uzsuvqurilishloyiha. Also, in
cooperation with the Uzdavarkhitektqurilish and the
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design institutes, a project-estimate documentation
has been prepared for capital reconstruction and newly
constructed schools in 2004-2009 [2, p.42-47].

While studying and analyzing the status of
general education schools on the basis of the order,
6872 out of 9727 generalized schools were in
emergency condition, and 40% of the existing school
buildings were adapted, and more than 28% of the
students read in two or three shifts, so there was made
a list of schools and non-completed facilities which
need capital and current repairs.

The country's government emphasized the
importance of promoting long-term development of
school education, in terms of nation, society and the
state, all of which needed to be thoroughly, accurately
and systematically organized[3, p. 1-2].

The Decree of the President of the Republic of
Uzbekistan of May 21, 2004 "On the State Nationwide
Program for the Development of School Education for
2004-2009" [4, p. 230-236] and Resolution of the
Cabinet of Ministers of July 9, 2004 "On Measures for
Realization of the State Nationwide Program for the
Development of School Education for 2004-2009" [5,
p. 85-112] are exactly what these goals have been.

According to the five-year plan, 8,476 of 9,727
existing schools have been set up to build, capitalize
and repair the old school buildings, and improve the
conditions for the education of more than 3 million
pupils as a result of the reform [6, p.26] .

As a result of efforts undertaken by the
government of the Republic of Uzbekistan for the
further deepening of the educational reforms based on
the State Nationwide Program, positive results have
been achieved in the first years. In particular, by the
end of 2004, 430 schools were renovated in the
republic. The state budget for these works 13.6 billion
UZS soums were used. 142 school furniture was
upgraded, schools with drinking water were reduced
from 70% to 80%, gasified schools from 52.8% to
59.7%, telephone network to schools from 48% to
59%, the schools connected to the wastewater system
increased from 43% to 49% [7, p.51].

In the same year a special "State Acceptance
Commission” was set up under the Cabinet of
Ministers and the quality of newly constructed and
capital reconstructed education facilities was
monitored.

Looking at the chronology of the nationwide
program implementation, by 2005, the construction
and repair works were completed in 1099 schools for
524319 pupils, of which 55 were newly constructed,
284 were capital reconstructed, 438 capital and 322
repaired. For this purpose, the "School Education
Fund" has allocated 104.1 billion UZS soums were
spent. There are also 311 professions, 380 drawings,
388 chemistry and biology, 638 physics, 693
lingaphone, 986 computer classes, 128 chemistry and
194 biological laboratories, 219 kitchens, 613 sports
and 238 clothing exchange rooms were provided with

educational and technical equipment and other
essential items. There were purchased 99915 a full set
of pupils’ desk, 7849 class boards, 7589 teacher's
tables and 9365 chairs, 21105 bookshelves, 15,364
wardrobes and 2017 other necessary furniture to equip
11804 administrative-methodological and classrooms.
All this has been financed by the state for 41,910
billion UZS soums was allocated [8, p.40-44].

The implementation of the the nationwide
program has already begun to give results in the
regions of the country. In 2005, only 22 schools were
renovated in Kashkadarya region, 25 of them were
reconstructed and 39 schools were repaired. Charity
funds have been allocated by Shurtangazkimyo (gas
factory) and Gazkimyochi (gas factory) for 478
million UZS soums [9, p.7-15].

In Namangan region, 16 schools were repaired in
2005 alone. For this purpose, the Asian Development
Bank (ADB) has allocated 619 million UZS soums to
finance projects, 298 UZS million soums for
educational equipment and 156 million UZS soums
for computer equipment was allocated by our
government [10, p.11-18].

In 2005, five new schools were built in Tashkent
region and for these purposes 1, 364 billion were
spent. For the reconstruction of 39 schools 7,139
billion UZS soums, 2,437 billion UZS soums for
major overhaul of 37 schools, for current repair of 11
schools — 202,650 million UZS soums were used. In
addition, on the initiative of the governor of Tashkent
region, a total of $ 233,264 million UZS soums was
allocated for current repairs of schools [11, p.20-29].

For the purpose of social protection of pupils, the
government of the Republic 590087 pupils enrolled in
the first class of the 2004-2005 school year has
allocated 10,988 billion UZS soums for 590087
pupils, in the case of delivery of winter clothes to
709546 children and 12 types of study instruments
and 1-9 grades of low-income families, 713832 sets of
clothing were handed over to those in need of social
protection in 2005-2006 academic year. In 2005,
charity organizations carried out construction and
repair works worth 596 million UZS soums in
orphanages. The sponsorships for these institutions
were sponsored by sponsors for the period from 2005
to 2007 totaling 37,670 billion UZS soums of sports
equipment, soft and solid furniture were delivered [12,
p.21-28].

In the Republic of Karakalpakstan, in 2006, 7 out
of 100 planned schools were reconstructed, 36 schools
were renovated, 32 schools were repaired, and 25
schools were repaired, of which 17.1 billion UZS
soums were spent [13, p.85-112].

According to the analysis, in 2006 the number of
newly constructed schools increased by 7 in 2006, the
number of capital reconstructed schools increased by
102 and the number of capital repairs was 92. The total
amount of 54.1 billion UZS soums was spent on the
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national program for the period from 2004-2006 to
more than 350 types of school equipment.

By the end of 2007 more than 50% of the tasks
set out in the Nationwide Program were implemented.
In particular, in 2004-2007, 4669 secondary schools
were built and repaired, 215 new school buildings
were built, 1174 schools were capital reconstructed,
2074 schools were repaired and 1216 schools were
repaired. The total amount of 600.7 billion UZS
soums was spent by the School Education Fund. Of
the 4669 educational institutions, 3768 (80.6%) were
in rural areas, 120 (2.6%) in mountainous areas
difficult to reach, and 781 (16.8%) in urban areas. As
a result of these reforms, the gap between rural and
urban schools has diminished. Also, by 2007, 1606
schools were equipped with modern computer classes.
Computerization was financed at the expense of
budgetary funds totaling 8.4 billion UZS soums and $
23.6 million at the expense of credit resources.

We see that in 2008, the objectives of the
nationwide program were consistently continued. In
particular, 70 new school buildings were built, 583
were capital reconstructed, and 792 buildings and
structures were capital renovated and 416 were
repaired. "School Education Fund" provided 138
billion UZS soums to equip 1881 schools.

YMyMMWIIMH  JacTyp WKPOCHUHUHI CYHITH
2009 iwunarm pexacura 1957 Ta  ymMyMTabIuM
MakTabiap KHpUTWITaH OYynmO, ymapmaH 66 Tacu
SIHTUJIaH KypWIIH, 710 Tacu Kanurall
peKoHCTpyKIus, 754 Tacu kamuTtan Ba 427 Tacu
JKOPUN TabMUpPIAHIH.

In the last year of implementation of the
nationwide program for 2009 1957 general education
schools were included, 66 of which were
reconstructed, 710 capital reconstructed, 754 capital
renovated and 427 renovated.

Atotal of 437.2 billion UZS soums was allocated
for these purposes, and also, 19.8 million US dollars
was disbursed through foreign investment (Saudi
Fund for Development and OPEC) for the
construction of 28 new schools. In 2009, the Year of
Rural Development and Improvement, a special
attention was paid to the construction and repair of
schools in rural areas. 1606 (82.2%) of the 1957
schools repaired and newly built in the nationwide
program were in rural areas and 89 (4.5%) in difficult
to get areas.

The broad involvement of foreign investments
into the education sector played an important role in
the development of fundamental reforms, which are
being implemented in line with the tasks of the
National Program. The Resolution of the Cabinet of
Ministers of the Republic of Uzbekistan "On
Measures to Establish Extra-Budgetary School
Education Fund" of June 7, 2004 [14, p.14-21] has
given broader access to this area.

Based on the preferential loan of the Islamic
Development Bank, 15 new general education schools

with a total area of 5355 pupils were built in 2004-
2009 according to the project "Construction and
equipping of secondary schools in the Republic of
Uzbekistan™.

In the promising investment program of the
Ministry of Public Education, in cooperation with the
Asian  Development  Bank, the  Education
Development Development (2003-2007, 39 million
US dollars) project [15, p.72-83] the repair and
maintenance of 15 remote training resource centers
and 70 remote training centers, as well as repairs and
equipping of 150 schools with repairs and equipment
within the project have been completed [16, p.2-13].

Also, in cooperation with the People's Republic
of China, "Construction and equipping general
education schools” (2005-2006, 28 million US
dollars), "Equipping general secondary schools with
modern computer classes” (2005-2007, 19 million US
dollars loan, 1 million US dollars grant) project, in
cooperation with the World Bank, "Informatization
and Computerization of Basic Schools" (2006-2007, 7
million US dollars) and as a result of the Asian
Development Bank's "Provision of Laboratory and
Computer Equipment for General Education Schools"
(12 million US dollars for 2006-2009), 5278 schools
were fully and partially modernized in 2004-2009 [17,
p.5-13].

Besides, with the help of the World Bank, over
1,000 schools have been involved in the
implementation of the second phase of the project
"Development of school education™ (40 million US
dollars in 2007-2010), and small grants have also been
allocated. In 2004, a total of 1 million US dollars was
provided by the government of Japan under the
"Social Benefit Program". 14 small grants agreements
were signed and funds were spent for construction and
repair of schools and provision of modern educational
and technical equipment. Also, the Austrian Embassy
allocated 2.5 thousand US dollars for the development
of the material and technical base of the Piskent
district of Tashkent region, in 2008 the German
Embassy provided 200 modern computers for
secondary schools. As a result of cooperation between
the educational institutions of Uzbekistan and the
Republic of South Korea, in the 2007-2008 academic
year, the Department of Education of Seoul provided
600 computers to 30 general education schools in
Tashkent [18, p. 85-112.]. Such positive changes were
the result of the ongoing reforms of the National
Program and the Nationwide Program.

Before the program was adopted, 9727 general
education schools were available in the country, and
by the end of 2009 the number of general education
schools in Uzbekistan reached 9773. Additionally, 47
new school buildings for 14,997 pupils were
constructed, capital rehabilitation of 30 school
buildings for 14424 pupils, 95 existing buildings and
facilities for 58,532 pupils, and 230 schools for
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132620 pupils were repaired. The total 402 schools for
220,573 students were rebuilt and repaired.

For 2004-2009, “School Education Fund” and
“the Children's Sports Development Fund” under the
Ministry of Public Education provided a total of 6626
secondary schools (45.1% or 4386 more than in 2004)
for the strengthening of the sports base and the
development of sports in general education schools’
gyms were renovated and reconstructed.

During the period under review, if we calculate
the results of the work carried out in the country on
the basis of the state national program for the
development of school education, we see that the main
priorities identified in the program were strengthened
in the material and technical base of schools.

In particular, construction works were carried
out in 8501 schools with a capacity of more than 3
million pupils for the overhaul and reconstruction of
buildings and engineering and communication
infrastructure. In addition, 351 new school buildings
with 1,166.40 pupils were constructed, 2470 school
buildings and engineering and communication
infrastructure for 850,951 pupils were completely
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Introduction

Shaykhurrais (leader of scholars) Abu Ali al-
Husain ibn Abdullah ibn al-Hasan ibn Ali ibn Sina
(980-1037) is a great encyclopedist who made a great
contribution to the development of the Oriental socio-
philosophical thought. His name is the most
prominent of all known, well-known and famous
scholars, philosophers and educators of all times. In
medieval miniatures, Ibn Sina was rightly described
by the great figures of science as Hippocrates (460-
370 BC), Plato (427-347 BC), Aristotle (384-322 BC),
Euclid (323-285), Galen (129-216) and Ptolemy (100-
170).

The life and work of Abu Ali ibn Sina have been
studied by both Uzbek and foreign scholars for many
years. The earliest and most accurate information
about him is given in Arabic sources of the Middle
Ages such as Abu al-Hasan al-Bayhaqi’s (died in
565/1169-1170)  "Tatimmat  sivan  al-hikma"
(“Addition to the Wisdom Bookshelf”) [1, p. 20-41],
Ibn al-Qifti's "Tarikh al-Hukama" (“History of the
Philosophers”) [3, p. 268-278], Ibn Abi Usaybi'as
(died in 668/1270) "Uyun al-Anba fi Tabagat al-
Atibba" (“The Fountain Of News About Healers”)
[11, p. 2-20] and Ibn Khallikan’s (died in 681/1282)
"Wafayat al-a'yan" (“The Great People's Deaths”) [2,
p. 152-154]. In addition to the information they

Doi: éos¥ef https://dx.doi.org/10.15863/TAS.2019.06.74.13

collected about Ibn Sina’s life and work, the authors
also, used the "Autobiography" that the scholar began
to write himself that was completed by his student
Abu Ubayd al-Juzjani (died in 437/1047).

Materials and Methods

The authors of the book " Tarikh al-Hukama "
and "Uyun al-Anba fi Tabagat al-Atibba" provided
some of the information in their works from the
scholar's speech and the other part by the words of his
student. Ibn al-Qifti is limited to the basic information
of the life and work of the scholar, and nearly half of
the twenty-two pages of Ibn Sina's biography are in
the works of Abi Usaibe with his poems are unique.
However, the author, in contrast to the other, refers to
the date of the birth of the scientist 375/985-986 and
states that he lived fifty-three years [11, p. 9].

Al-Bayhagi and Ibn Khallikan did not specify
the source of their work. Al-Bayhagi also wrote a
fascinating story that took place in the life of the
scholar and was not found in other sources.
Alouddavla Abu Ja'far Muhammad ibn Dushmanziyar
(398-43 /1007-1041) gave lIbn Sina gold and silver
embroidered belt. He gave it a slave of one of the
palace officials, and he suffered from the wrath of
Alouddavla, in other words he was sentenced to death.
He by the help of one of the palace officials managed
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to escape, in Ray he had been acquainted with a clever from Notilia?. ... I read five or six theorems from the

guy, after he was pardoned by Alouddavla and then
recruited to the palace, he took the young man with
him to Isfahan and he became one of the leaders of the
emir [1, p. 39-41].

All the authors, who we mentioned their names,
in their works described Ibn Sina, each work has its
own distinctive features. These features help the
reader to have a fuller idea of the scholar.

The Arabs referred to him as "Hakim" because
he was known as a great physician in the world. This
word is generally used to refer to philosophers. Ibn
Sina has mastered the sciences founded until his time,
and he himself worked almost all in these sciences. If
Ibn Sina's works are categorized according to the
science’s network, then all the knowledge known in
the Middle Ages must be codified. However,
philosophical issues play a central role in the scientific
works of Ibn Sina. Ibn Sina considered philosophy as
a complex of sciences, the sum of all human wisdom.
The scholar gave philosophical shape in whatever
subject he dealt with. Whatever the science field, it
was regarded as a system of general knowledge and
whatever a particular scientific issue was dealt, all
issues are examined from a philosophical point of
view. It is obvious that his works as poet and writer
based on philosophical ideas.

Ibn Sina thought that philosophy’s task is to
explore the existence of all things, their origins, order,
relationships, and transformation into each other.
According to him, the universe is a complex, complex
entity.

Philosophy discusses all the realities of the
present universe and, therefore, encompasses them
and examines all the common truths about the origin
of existence, whether they are human beings or not.

To illustrate the role of philosophy in the works
of Ibn Sina, it is also desirable to see how he had been
taught such things at an early age and how important
it was in different stages of his life.

Ibn Sina was impressed by the richness of his
speech, his endurance and diligence in the work of
science. From his childhood because of having strong
memory and being clever, he began to master
knowledge quickly. At the age of ten, he memorized
the Koran, Husain focused his attention on primary
sciences as figh (Islamic jurisprudence), philosophy,
mathematics, and logic. Studying the figh from Isma'il
Zahid, "... and | have become one of the best-known
men who has learned the ways of controversy and the
methods of appeal. Then | started studying “Isoguji*

deals with the foundation of logic.

2 Abu Abdullah Notiliy is one of Ibn Sina's teacher who teaches
philosophy, logic, geometry and astronomy.

3 "Al-Majisti" is the "Almagest” by the ancient Greek astronomer
Batlimus (Ptolomey), who lived in the second century AD.
According to Ad-Juzhiji, lbn Sina wrote in the Jurjon period,
"Abbreviations of al-Majidhi".

beginning of the book of Uglidus in his volume ...
Then | went to ... al-Majisti”® [9, p. 7], telling about
his first teachers. Then he learned from Hasan ibn Nuh
al-Qumri [7, p. 271], medicine, from Farabi's (872-
950) "Fusus al-hikam" ("The Real Meaning of
Wisdom Words"), “Purposes of the book
"Metaphysics"” commentaries on  naturalism,
theology and logic. The “Purpose of the Book of
“Metaphysics"” is a commentary to "Metaphysics"
written by Aristotle and Ibn Sina had read it forty
times for not understanding Aristotle's work till
reading it. [9, p. 10-11]. The scientific debate of Ibn
Sina with the great scholars of his time, including Abu
Rayhan Beruni, began in these years. As for the future
scientist, how much he continued to study, he said:
"When | was eighteen years old, | was able to master
all sciences ... and nothing new has ever been added
since then [9, p. 11].

One of the philosophers who were in close
contact with Ibn Sina was Abu Sahl al-Masihiy, who
lived and worked in Khorezm (970/971-1010/1011).
Although he wrote works on philosophy, medicine,
astronomy, and mathematics, he was generally
recognized as a physician. He was died at the age of
40 when he was going from Khorezm to Khurasan
with Ibn Sina because of Sultan Mahmud.

While Ibn Sina was in Khorezm for a while at
the Dar al-hikma (Ma'mun Academy), he worked with
Ibn Miskawa (1030), Abu Nasr bin Irag (960-1036),
Abulhayr Hamor (942-1048), Abu Rayhon Beruniy
(973-1048), and also closely cooperated with such
mature scholars. He conducted scientific talks with
Beruni and his student Bammanyor about the spatial
and heat dissipation, the expansion of the items from
the heat, the reflection of the light and breaking down,
and later these philosophical debates became popular
in the world as questions and answers. Eighteen of
these questions have come to our time, and their
manuscripts are currently awaiting their researchers at
the Manuscripts of the Abu Rayhan Beruni Institute of
Oriental Studies in the Academy of Sciences of the
Republic of Uzbekistan.

The Sunnis* dominated the religious
environment, and the teachings of the Ismailis® were
much more profound in studying secular sciences than
Sunnis. The theoretical foundations of the Ismilian
mentality were influenced by ancient Greek
philosophical doctrines. Since lIbn Sina's father,
Abdullah, had been a member of the family of
Ismailis, the conversations between these members of

4 Sunnah is one of the two main concepts in the religion of Islam
and is common and the other is Shiali.

5 The Ismailis - VIII-ACP in the middle of the Arab Caliphate,
formed in shiali direction, and favored the religious trend widely
spread in Near and Middle East in the X-XI centuries. By the end
of the 11th century, Ismailism was formed as an independent
religious group.
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his family led to the development of scientific Ibn Sina relied on Aristotle in basic

discoveries of the scholar and the study of natural-
scientific and philosophical works of ancient Greek
thinkers. He says: "My father was one of those who
accepted the call of the Egyptians and was among the
Ismailites, and | was listening to their words about
soul and mind, and so did my brother. Often, as they
talked about it, | was listening to what they were
saying and talking about, but my heart would not
accept it. And they began to call me [their doctrine].
They talked a lot about philosophy, handasa
[geometry] and the Indian account™ [9, p. 7].

Ibn Sina was genius. His intelligence was
inspired by Pythagoras (570-490 BC), Socratic (469-
399 BC), Buccaneer, Plato, Aristotle, Euclidean,
Jolinus, Ptolemy, Porphyry (233-305) and the thinkers
of the Orient developed and developed on a solid
foundation. He also mastered many sciences from
Abu Jurayj Mosarjavayh, Muhammad al-Dimashqi,
Ibn Mosawayh (777-857), Saxorbuxt (died in 873),
Sabur bin Sahl (died in 869), Ali ibn Rabban at-
Tabariy (838-870) and Abu Bakr Razi (865-925).

From the careful study of Ibn Sina's scientific
heritage, it becomes clear that the first and most
important source of the philosophy of Shaykhurras
was the philosophy of ancient philosophy, in
particular  Aristotle's  peripetetic  philosophy
(Peripatetic (Greek, Peripateticos — done on travel) -
Aristotle's Fans. This name is based on the fact that in
335 AD, Aristotle's philosophical school (Likey),
which was founded in Athens, was usually taught
during the travel. The peripatetic school lasted for
almost a thousand years (until AD 529) and was the
largest center of ancient science. After the death of
Aristotle, Ephesian Teofrast (pre-era 372-287), who
was famous for his works of botany, from Lampsak
Straton (305-270 BC), and Andronik Rodos (first
century BC), who published Aristotle's works,
Alexander Aphrodisius (the beginning of the second
century AD - beginning of the 3rd century) was the
most prominent leaders of the peripatetic school [8, p.
373]. Ibn Sina emphasized the philosophy of
Aristotle's philosophy with his. In his book “Fan
Sama’ tabii” ("The science of natural harmony") he
writes: "Now we have to study the science of nature
in accordance with our own attitudes and views. In
this we will follow the path of peripatetic philosophy
and direct all our efforts to study difficult issues that
are far from certain” [13, p. 50].

References:
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origin of the existence of the material, the nature and
essence of matter, the eternality of the world, the soul
and the body, the interconnectedness and variability
of the origin of the existence, their inevitable and
objective legality.

It is noteworthy that Aristotle played an
important role in the formation of philosophical views
of Ibn Sina, even so Ibn Sina was not a propagandist
or commentator of the teachings of Aristotle. The
Shaykhurrais further developed the advanced aspects
and enriched some aspects of Arastun's teachings. As
we study the works of Ibn Sina, we can think of
Aristotle's thoughts as well as his arguments, which he
proved to be mentally credible. He writes in his book
Hikmat al-Mashriqi (“The Oriental Philosophy™):

"We consider [Aristotle] as the greatest scholar
among the previous peripatetic. Because he
discovered that his friends and teachers did not know.
He has classified the sciences and has put it well. He
solved many problems and conveyed them to his
people. The next had to correct Aristotle's mistakes by
relying on mind. But his followers did not do that.
They devoted themselves to understanding the right
sides of his doctrine, and blindly supporting his
mistakes in thier lifetime ... We did what they wanted,
but they could not, and we enriched some of aspects
of his teachings" [13, p. 51].

Conclusion

In general, it is commonplace to have a detailed
study of the information available to you on a specific
area of research. Therefore, it is possible to observe
this phenomenon in the work of Ibn Sina. As it has
been observed in al-Kindi (died in 873), al-Farabi, Ibn
Bojja (1080-1138), Ibn Tufail (1105-1185), Ibn Rushd
(1126-1198), Nasiriddin at-Tusiy (1201-1274) and the
philosophy of ancient Greek philosophy, especially
the philosophy of Aristotle, played an important role
in the formation of his outlook.

It is possible to conclude that Ibn Sina gradually
put scientific truths and philosophies created by
scholars before him, and enriched them with his
scientific novelty. This is his role in the history of
science and scientific advancement.
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POJIb ICMANWIN3MA U ET'O CEKT B UCTOPUH IIUU3MA

Annomauusn: Cmamos nocesiyyeHa 0OHOMY U3 OCHOBHbIX MEHEeHUUl WUUBMA — UCMAUTUIMA U e20 cekm. B
cmamve paccmMompensl HeKOmopble UCIOPUYECKUe OaHHbLE 0 803HUKHOBECHUU UCMAUIUBMA KAK OOHO U3 MeYeHUll
wWUU3Ma, 0COBEHHOCIU €20 D02MAMUKU U POJIell €20 CeKM 8 UCIOPUL MYCYIbMAHCKUX CIMPAH.

Knrouesvie cnosa: ucmaunuzm, Aocagpap ac-Caovix, Ucmaun 6. Jocagpap, Myca an-Kazum, bamunumot, oau,
Maxou, HU3apUumsl, MyCMaiumol .

Introduction OKa3plBAIl 3HAYMTENHHOC BIMSHAE HA YYCHHUS

Hcemamnmusm — Kak OJHO H3 HalpaBJIeHHI Pa3IMYHBIX KpaWHHUX (Ty/laT) LIMUTCKUX CEKT, a
uciaaMa, HE MOXET OCTaTbCsi HE 3aTPOHYTHIM BIIOCJICJICTBUU W Ha UCMaWIu3M [5:73-74; 14:92-102;
HCCIIEIOBATENSAMH,  3aHUMAIONIMMHCI  HCTOpHEH 19:71-81].
ucilaMa ¥ BOCTOKOBEIAMH. 3HAHHWE HaHHOW TEMBI
MOMOJET 0oJiee YCIEIHOMY MOHHUMAHHUIO TOTO YTO Materials and Methods
MPOUCXOAUT B JYXOBHOH M TOJUTHUYECKOW >KH3HU Bo3HukHOBeHHE HCMauin3Ma, KaK
HEKOTOPHIX MyCYJIbMaHCKHUX CTPaH, 1 B 0COOCHHOCTH CPE/IHEBEKOBBIE ~ aBTOPbl, TaK M COBPEMEHHbIC
coCelHUX ¢ HaMM TapKukucTaHa W AdraHucTaHa, HCCIICIOBATENH, CBS3BIBAIOT C PAacKOJIOM B cpese
I7Ie TPOXXMBAET 3HAYMTENIbHAs MO YHCICHHOCTH muuToB B cepeauHe VIII Beka. Ho ocHoBHbIE
obmyHa ucMawuroB. Kpome Toro, maHHOe IIUUTCKHE INPENCTAaBICHHs, COCTABIIAIOIIUE SIPO
HaIpaBJieHUE NPEICTaBIACT UHTEpeC camMo Ho cebe UCMaWIATCKUX YYCHUH (MMaMar, TaBWJI W T.I.),
CBOEH CaMOOBITHOCTHIO U HEOPJMHAPHOCTHIO. MOSBUIIKCH 3310Jr0 1o cepeaunsl [I/VII Beka [5:71].

Kak m3BectHO, B cepennne VIII Beka xammdar IHecro#t muutcknit umam A0y AOmammax
OMesIoB HaxOJWICS B TSDKEIOM KpH3HCE. ITO Ixapap 6. Myxamman ac-Campik (ym. 148/765),
BBI3BAJIO PsIJl BOCCTAHUH B Pa3iIMYHBIX MPOBHHIMIX HAaxoMWICSd B MHPHBIX OTHOIICHHUSX C OMESJICKUM
xanudara, M3 KOTOPHIX Haubojee 3HAYUTEIbHBIM xamupom  Xumamom (106-125/724-743) u
OBLTO BOCCTaHHE XyPPaMHUTOB (XypPPaMIMHHUTOB) ITOJ abbacuackum xamupom as-Maucypom (136-158/754-
pykoBoactBoM babGeka (199-222/815-837). Unen 775). Tlocne mamenus OwmesimoB B 132/750 1. oH

XYppaMHUTOB, TECHO CBS3aHHBIE C MAa3JaKU3MOM,
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oTKaszajcs OT XanH(ara, HPEIJIOKEHHOTO eMy Kak
rnaBe AnuioB [2:32-33; 28:189].

HenoBonpHBIX CTOPOHHUKOB BO3IVIABMJI HEKHH
A0y an-Xarrab Myxamman 6. A0y 3aitHadb Mukiac
an-Amkna an-Acaau (ym. 138/755-756). A6y an-
Xarra®l OBIT TEpBBIM IIHHUTOM, OCHOBABIIUM
JIBIDKEHHE 0CO00TO THIIA — OAMUHU.

Barmsimer  AOyn-n-Xarraba HammM OTKIUK Yy
ceiHa uMama ac-Canpika Mcemanna 6. Ixadapa. A0y
an-Xarrab mpuHapoIHO ObLT MPOKIAT ac-CaIbIkoM B
137/754-755 rony. Torma AOy an-Xarrab cran
YTBEpXkK/AaTh, 4TO OOKECTBEHHBIH CBET OT AJNIOB
neperren kK Hemy. B 760 romy XaTTaOWTHI ITOIHSIIH
Boccranue B Kyde, Ho oHO Obuto mosaBieHo. Ilocne
rubenmn AOy an-XaTraba XaTTaOHWTHI pacmaiuch Ha
SITh TPYIIL.

ITomumo AOy an-Xarraba wH3 OKpPYKEHHS
xadap ac-Cajpika BBIIUTH TaKHE HACOJIOTH IIHH3MA
U TEOpEeTHKH HcMamnm3Ma kak MaiimyH an-Kamgmax
(ym. ok. 179/796) u ero cBIH, aKTHBHBIN AEATENb U
TEeOpeTUK B OkpyxkeHun [Dxadapa — AbOmammax O.
Maiimyn an-Kagnax (ym. 210/825)t. UmenHo ot1 Tpu
YeJoBeKa «ObUIM HWCTUHHBIMH  CO3JATesIMH U
TEOPETUKAMU HCMAMUJIUTCKOTO YYCHUS.

HenocpencTBeHHBIM TOBOZOM K IOSIBICHUIO
MCMaWIn3Ma, SIBUJICS CIIOP O HAacjeJOBaHWU MMamaTa
nociie cMeptd uMama JDxadapa. OH JHIIAI CBOETO
crapmero cbiHa lcmauna mpaBa HacieIOBaHUS.
Jxadap Ha3HAYMIT HACTISIHUKOM CBOETO YETBEPTOTO
ceiHa Mycy an-Kasmma (ym. 182/799). Oto GputO
CBsI3aHO ¢ TeM, 4To McMaui BXOAWI B TPYHITHPOBKY
KpaitHuX (eynam) IIUHTOB, HEZOBOJIbHBIX
MPUMHPEHYECTBOM U 0€3]eATeIbHOCTBIO IIMUTCKOTO
PYKOBOJCTBA M TPEOOBABLIMX OT HETO PELIMTEIBHBIX
BBICTYIICHUH TPOTHB CYHHUTCKUX BIIACTEH .

Hcmann ymep Ha TpH rojia paHbliie CBOETO OTIa
(145/762 r.). Ho wuyacte Hambonee pPEBHOCTHBIX
nouurtarenei Memauna otpunana ero cmepts. Ilo nx
MHEHHIO, VICMaun HOJDKeH BEpHYThCS B KadyeCTBE
Kauma W OHM OOBsiBIM lcmanmna cenpMbIM U
mocieqHuM  uMamMoM  [4:49].  BoJBIIMHCTBO ke
npuBepKeHIeB lcManna NpHU3HAIO HMaMOM €ro
cbiHa Myxammaza. DTy TpYIIIIPOBKY IIUUTOB CTAIH
Ha3bIBaTh «an-mybapakutiay 1o snurety Memanna 6.
Jlxadapa — an-My6apak (biarocnosennsiit) [33:108-
112].

ITo cBunerenscrBy JlxyBaiinu, Myxamman O.
Hcmanmn ykpbUIcs OT TNPECHeIOBAaHUH CO CTOPOHBI
A0ObacuioB cHauana B Jlxubane, 3areM mpuOBUT B
Peit, a orryna B [emaBenn, Omu3 Peita, B Mpane
[10:104-105] u ymep Bckope nocae 179/795 r. Iocie
cMeptn  Myxammaga 6. HMcemamna B psgax
Mmybapaxuiia ipou3sotien packon [2:163-164; 29:181].
Oxna Tpymnma npojoJDKala TaWHO — ClIeloBaTh
MNOTOMCTBY IOYMBHIero nMmama. Ho cymectBoBanne

! MurepecHo npenanue o ToM, uto Abamiax 6. Maiimyn

an-Kagmax B cBoMx TaifHbIX Oecemax TOBOPHI O  SIKOOBI
CYIIECTBYIOIIEM MPOPOUYECTBE, COMIACHO KOTOPOMY T'OCIIOACTBO B

3TON TPyNIHUPOBKHA HE (HKCHPOBAIOCH BIJIOTH IO
pedopMBl MCMaWIUTCKONH NOKTPUHBI AOjayuiaxa ai-
Maxau (297-322/909-934) OCHOBABIIIETO
tdatumuackoe rocymapctBo B CeBepHoit Adpuke.
bospimast ke uacth MyOapakuTOB HEe NpU3HAIA
cMepTh Myxammana 6. Micmania, cBOero ceibMoro u
MOCJIEZIHET0 WMaMa, OXHJas ero IpPUILECTBUS B
KadyecTBe Maxou wunn xaum. VIMEHHO 3Ty rpymmy
MMaMUTCKUE JOKcorpadsl MACHTH(GUIMPOBAIN Kak
OpSMBIX ~ NPEIIIECTBEHHUKOB ~ KapMaToB  (ai-
kapamuma) [20:290]. Kak crnemyer u3 cooOIeHui an-
Haybaxtu u an-Kymmu, kapmarbl, BOCXOJISIIUE K
Mmybapaxuiia, OTPAaHWUYWIN JIMHUIO CBOUX HMaMOB
ceMblo mMaMamu. [losToMy WX emie Ha3bIBalOT ac-
cabutia «cemepudHuKm». OHH TIPU3HABAIN CEMb
MMaMOB U OXHUAAIM Bo3BpameHuss Myxammana O.
Hcmanna B KadecTBE umam ai-Kaum ai-maxou
[2:165,181; 9:58].

[Motomkn Myxammana 0. Micmania, cnacasich ot
MpeceIOBaHNH, pa3Openrch MO pa3HBIM CTpPaHaM.
Wmst u wmecronpeObIBaHHE TOr0 M3 HHUX, KTO
MpU3HABAJCAd OYEPEOHBIM HMaMOM, COOOLIATIOCH
TOJILKO HEMHOTUM, [lepros ucropun nCManinToB, 10
Hauana X B., HA3bIBAJIOCh BPEMEHEM COKPBITHS («0a8p
ac-campy) [34:712-713]. O «CKpBITBIX» HMaMax
M3BECTHO MaJlo, CaMH KMEHa HuX B pasHBIX
MCTOYHMKAX IEPEIaloTCs HEOANHAKOBO. VIcMammTh
CO3JlaJIM  Pa3BETBJICHHYIO TallHyI0 OpraHHU3alHIO
aJIeNTOB CEKTHl M HAYaJld IIMPOKYI0 MpOIaraHiy
ucMawImM3Ma  —  0ded. OHepruuHble  Oau
(«MHCCHOHEP», «IIPOTAraHANUCT») PacHpOCTPaHSITH
YUEHHUE CEKTBHI.

HcManuTckue MCTOYHKKY, OATBEPKIaeMble U
HEKOTOPHIMH  aHTHHCMAWJIMTCKHMH,  COOOIIAIOT
CBEJICHUS O TpeX MOKOJCHUSIX MEXIy MyxaMMmaniom
6. MHcemammom u AbGpamraxom  an-Maxau,
ocHoBareneM rocynapcrsa ®arumunos. [lepBeiM 13
3TUX MpaBUTEJed cuuTaercs AOpaniax, KOTOPOro B
MO3/THUX NCMAWINTCKAX NCTOYHHKAX HA3bIBAIOT «ajl-
Axbap» («Crapumii»). Ymep on B Canamuiie Bckope
mociue 260/874 r. Yceunus AOmanmnaxa an-Axbapa 1mo
peopraHu3alid W  YKPEIUICHUI0 HMCMauIMTCKOTO
JIBIDKCHUS Ha4YaJdl NPUHOCHTH Tuioael B 870-X rT.,
KOTZa OOJIBIIOE KOJIMYECTBO Odu TOSIBWINCH B
OxnOM Upake u npyrux teppuropusax. B 8§74 r. An-
XycaiiH an-AxBa3W, BIMATENBHBIA Oau, oOpaTwuin B
ucMamim3M XamzaHa 0. an-Amaca Mo MpO3BHILY
Kapmar nnu Kapmaryiia [12:132].

Xampaan opranuzoBan dasa B Caane Kydsl, a
TaKkKe B psAle Ipyrux pailonax HMpaka. ['naBHbIM
MOMOIIHMKOM XamzaHa OblT1 ero 3aTh AOmaH u3
AxBaza. Xammany W AOmaHy OBICTPO yZAIOCh
3aBOEBaTh  IOMYJSIPHOCTH  CPEId  MCMAaWIJIUTOB
IOxHoro Hpaka, a takke oOpaTUTb B HCMAaWJIU3M
3HAYNTEIBHYIO YacTh CEJbCKOro HaceneHus: CaBana

Cpenneil Asuu u MpaHe JOJKHO CHOBAa JJOCTaThCS IOTOMKaM
JIMXKAHOB, T. €. CTAPOil 3eMeNbHOU apucTokpatuu [6:124].
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Kyodsi. Bckope Bcex mocienoBareneii XamumaHa nau. Ilpomaranma Bemack M 3a  mpeAenamu

Kapmara cranu Ha3bIBaTh «kapamuTa». OqHaKo, y ar-
Tabapu emie mox 255/868-869 r. coobmiaercs, 4To
Cpean BOCCTaBIIMX MPOTHB Xamudara paboB-
3UHJKEH, K KOTOPBIM IIPUMKHYJIU KpECTbSIHE U
OemHeiinmie OeXyWHBI ¢ OTPSAOM OOWIIOB, KOTOPHIC
nMeHoBanuch kapmaramu [20:280-281]. Opnako
MU3BECTHO OHO €IIe€ JO BOCCTaHMS 3HHIXKEH.
Bo3moxxHO, uTo XamaH MmoryquI CBOE MPO3BHUILE OT
Ha3BaHMS YK€ CYUIECTBOBAaBLIEH OpraHu3aluu
[20:281].

COHI/IaHI)HaH U 4YaCTU4YHO HACOJIOrnYeCKasa
mporpamMma  Oblla  IOYEpIIHYTa KapMmaTaMH |
UCMaWINTaMH Yy Ma3JakKuTOB. OTH UAEH B
MOCIIEAYIOLIEM UTPAJId OTPOMHYIO POJIb B Pa3BUTHH U
pacnpocTpaHeHWH HCMawiIn3Ma II0 BCEM CTpaHaMm
ucnama u B LleHTpansHO#t A3uM B TOM 4YHCIe.

Xam1aH 0CHOBAJI CBOIO TaWHYIO IITA0-KBAapTHPY
[9:55] B KanBa3se, Hemasieko ot barmama. B 278/890
roxy XamzaaH ocHoBal Bo3ine Kydsr dap an-xudocpa.
OT0, pe3ujeHIUs Maxau, MECTO, IJie OCHOBaHa €ro
pemurus [7:106]. Tlocremenno Xamman u A6maH
pacnpoCcTpaHIN HCMAWIMTCKUN 0a6éa Ha COCEIHUE C
OxuBIM Mpakom Teppuropun, ocobenro dapc.

HNmenHo mocne 00pazoBaHUs —TOCYIapcTBa
®darumuoB M KapMmatoB baxpeiliHa, HaunHaeTcs
JIeTICHNE WCMAaWJINTCKAaro y4eHUs: Ha «COOCTBEHHO
KapMaTCTBO U UcManuiIu3m». OCHOBHOE pa3HOIJIacHe
Mexay PatumumamMm W KapMaTamMu B 007acTH
JIOTMaTuKH, 10 MHeHUI0 B.A . MBaHOBa, 3aKitouanoch
B HETIPpU3HAHUU KapMaTaMu «HETIPEPBIBHOTO
nMaMaTa» — HacJEICTBEHHOW BJIACTH HMama.
Kapmarsl cunranu «rpuxoa Maxany», oObsSBICHHbIH
daruMuIaMu, JOKHBIM M YTO «IIOCIEIHUI HATHK»
elle SBUTCS W OXHMJAIM ero npuxonaa. Mx ydenue
MIPUHAUIEKAIO K THITY «8aKugay («0CTaHOBUBIIHNACS

nMamar») .
[Monutnka ®atumunoB ObUla HampaBieHa Ha
YCTaHOBJIEHME CBOEro TOCIOACTBA HajJ  Bcel

tepputopueit CeBeproit Adpuxu. B 358/969 r.
®atumuaam ynainoch osiaaers Eruntom. Ilocne
3aBoeBaHus Erunra @atumuabl aKTHBH3WPOBAIH
nponoBenb  UcMamnusMa.  Hawano — oTKpeITOM
Mpomaralabl CBsi3aHo ¢ Gamunueii aH- Hymanos. Ee
ocHoBarelb, A0y Xanuda aH-Hyman 6. Myxamman 0.
Mancyp 6. Axman 6. Xawityn at-Tamumm an-
Kaiipyann an-Marpubu, npospansbiii Kasu Hyman

(ym. 363/974), OCYIIECTBILI KOIu(HUKALINIO
HCMAWIIUTCKOTO (prkxa. Cpelmd MHOTHX €ro TPYJOB
0COOEHHO B@XKHO M3JIOKEHHE  HMCMAWIMTCKOTO

yueHus1, HazpiBaeMoro «Jlaanm an-ucnam» («Crosmsl
ncnamay). Basup A6y-n-®apamk Maky6 6. Kammic
(ym. 381/991) cocTaBui KHUTY IO HCMAMIATCKOMY
3aKOHOBEICHUIO «Pucanar an-Basupuiia»
(«Busupckoe nocnanuey) [22:109].

B 395/1005 r. B oqHOM U3 JBOPLOB Xanuda Obu1
OTKpPBIT Oap an-xuxma ¢ OONBIION OHOIMOTEKOM
IMIMUTCKOM  JIMTEpaTypel, TIEe  YCTpauBalUCh
TyOJIINYHBIC JIEKIIUH, KOTOPBIMH PYKOBOIWI TIIABHBIH

(haTUMHIICKOTO TOCYAapCTBa.

B To ke BpeMsi B MEPCOSA3BIYHBIX CTpaHaX Odu
YCIICITHO CHHTE3HMPOBAIM TEOJIOTHIO C Pa3IMIHBIMHU
¢unocodckuMH TpaIUIHAMH, YTO MOJIOKUIO HAYAIIO
OTYETINBO MIPOSIBIIEHHOM HMHTEJJIEKTYaJIbHOU
TpaguUuH, OOO3HAUYCHHOW WCCIEIOBATESIMU Kak
«(punocodexuii ncmanau3mMy». [lau co3many TPaKTaThl
MO Pa3INYHBIM 3K30TEPHUYECKUM U 330TEPHUECKHM
BONpOCaM, MapajieJbHO pa3BUBas mMaseui, WIH
330TEPUIECKYIO JK3ere3y (annmeropuueckoe
TOJIKOBaHHE), KOTOpas CTaja OTJIMYUTEIbHBIM
MPU3HAKOM HCMaWIMTCKOW Mblcid. Ko BTopoit
nojoBuHe V/XI Beka WCMawIMTHl BHECIH TIO-
HACTOAIIEMY BaXXHBIM BKJIAJ B UCIAMCKYIO MBICIIb U
KyJAbTYpY.

B nauane XI B. B Erunre HaGmoancst 00bIoin
OPUTOK KpalHuX muuToB ¢ Bocroka. Cpean Hux
6oJbIIyI0 POJH Urpaj BHadaje Oyxaper; Myxamman
(Hamrrakwma) 6. Wemamn an-Zlapasm  (yM.  OK.
410/1019). [dpyruM W3BECTHBIM JesTEICM W3
KpaitHux, Obur Xam3a 6. Amm 6. Axman an-JIa66ax
(ym. nmocne 434/1042), Berxonen u3 XopacaHa.

Oj1HaKo, CPer ETUIIETCKUX HCMAUIUTOB K TOMY
BPEMEHH  TIPOYHO  YTBEPAWIOCH  yYMEPEHHOE
HampaBieHue. Jlns  OOpeOBI € DKCTPEMHCTaAMH
HEeHTpaNbHBINA WTad QaTtumunackoro dasa B Kampe B
404/1014 wim 4yTh paHee BBI3BaJ MUPAHCKOTO Odu
Xamun an-/Iuna an-Kupmanu B Kaup, rae o Hanmcan
HECKOJIBKO paboT B OTPOBEPKEHHH 3KCTPEMUCTCKUX
JIOKTPUH [31]. BmocnenctBuu  an-Kupmanu
Bo3Bpamaetrcs B Upak, rae or B 411/1020 3akoH9mI
CBOIO mocieiHiow  pabory «Paxar  am-akm»
(«YcrokoeHne pasyma») W TOHBIHE SBIITIOIUMCS
ONHUM U3 BAXHEHIIMX HMCTOYHUKOB IO YYCHHIO
MCMauniin3Ma 3TOro TIepHoIa.

C xomma XI B. Kkpu3duC UCMauIM3Ma
yeyryounsiercsi. Ero BHEITHUME TPOSIBICHUSIMU ObUTH
PEIMTHO3HO-TIOJINTHIECKHE pacKoibl. I1epBblif n3 HUX
MPOU30IIEI u3-3a HacJIeJOBaHHs xanudy
Mycraucupy (427-487/1036-1094), emte npu Ku3HH
KOTOPOT'0 YacTh HMCMAWJINTOB CTOsJIa 3a Iepeiady
nMamata HW xaimudara ero crapuiemy CoelHYy A0y
Maucypy Husapy (437-488/1045-1095), a napyras
Jiep)Kaia  CTOPOHY MJIAJIIEro, CEeIbMOro  ChIHA
Mycrancupa — A0y an-Kacumy Axmamy Mycramu
(467-495/1074-1101). Mycramutsl mpeobiagand B
Erunre w mnpencraBmsamm  co0oil  ymepeHHOE
HampasjeHUEe  HcMawin3Ma.  HuzapuTel  ObUIH
KpallHIMH, WX YYCHHE, OpraHW3alus W METOMBI
JCUCTBHS MMENIM  CYIIECTBEHHBIE OCOOECHHOCTH
[23:19].

Hcemammurekoe rocymapetBo B Erunre mano B
1171 1., HO eme n0 dToro B MpaHe BO3HHKIIO
TOCyAapCTBO MCMAaWINTOB-HN3apuTOB. OCHOBaTEIEM
9TOr0 rocynapcrBa siBisiercsi ain-XacaH 0. Anwm 0.
Myxamman 6. Jxadap 6. an-Xycaitn 6. Myxamman 0.
ac-Cabbax  am-Xumitapu  am-Mamamu  (446-
518/1054(5)-1124). B 1081 . OH mPOBO3TIIACHIT
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YUCHHE «aJ-7aBaT all-JKaauaa» («HOBBIN MPU3BIBY),
OTIMYAaBIIMHCSA OT (AaTUMHUACKOTO HCMawIn3Ma
(«maBaT an-KaguM») PSIOM HOBBIX DJIEMEHTOB B
JIOKTPUHE W OpTaHU3alyy OOIINHEI.

B 483/1090 r. Xacan 6. Cab0ax oBiasies1 TOpHOU
KperocThio AnmaMyT. OTa KpemocTb cTaja ero
pesuneHyend. MicMauanThl 04eHb OBICTPO OBJIAJIENH
MHOTHMH KpPEMOCTSIMH, 3aMKaMH U YKPEIICHHBIMH
TOpOJIKaMH B TOPHBIX MecTHOCTAX Wpana [20:293].

Husapurckoe rocynapcTBo He UMENO CILIOLIHON
TeppUTOpHH. [ J1aBHBIE €ro BIaJeHUs HAXOAWINCH B
TrOpHBIX  obOmactax Onebypca wu  Kyxwucrana.
DaxTHUECKN PYKOBOIII HU3APUTaMHU Oau XacaH O.
Cab0ax €O CBOMMH DHEPrUYHBIMH YUYCHHKaMH —
paucom Myz3adapom Myctokdu u mam Kwmifa, mo
npo3sunty bysypr Ymun («Benukas Hapexaa») (ym.
532/1138). ®opmanbHO, I1aBoM Hu3aputoB lpana
ObLT Hau mameB (Oau aod-dyam) Axman (ym. 500/1107)
celH AOn an-Maruka 6. Atraria — yuurens XacaHa 0.
Cabbaxa, BEpXOBHOTO MCMAaWJINTCKOTO Oau B Wpane
[24:33-34]. Pesumennust Axmana pacrojiarajiach B
kperocti Illaxau3, OKOJIO CTOJMIBI TOCYAApCTBA

CenpkykunoB  Mchaxana. Axman — cuuraics
HaMECTHUKOM «CKpPBITOTO» HMaMa W3 CHIHOBEH
Huszapa.

OcobenHO OnaronpusiTHas 00cTaHOBKA

cioxwuiach st ieMamwmToB B 90-x rr. X1 B. B Cupun.
Bckope mocne 3axBata Anamyra XacaH 6. Cab0ax
HampaBuI cBoux Oau B Cupwuio. JlesTensHOCTD
NCMaWINTOB Hadaiack B Xainebe. Branerens Xaneba
Cenpxykug Punsan 6. Tyrymr 6. Ann Apcenas (yM.
507/1113) mOKpOBUTENBCTBOBAI HcMaminuTaMm. Ilo
cioBam MOH an-/Ixay3u «Punsan nocrpon uist HUX
JIOM IIPOTIaraH/ibl, ¥ OH OBLI IEPBBIM, KTO CJIETIAIl 3TO»
[4:77].

IMocne cmeptu Pugsama B  507/1113 1.
xaneOckasi 3HaTh paclpaBHIaCh C HCMAWIUTaMH
[13:141]. Ho pa3rpoM He MpeKpaTuil uX AeATEeIbHOCTh
B Cupun [24:97-101; 26:200-201]. B 536/1141 r.
CUPUICKHE HMCMaWIUTBl B3I TOPHYIO KPENoCTb
Macuitap B [xebenp-AHcapuiia. DTa KpEmocTh
HAJIOJro cTana pe3ujeHIeld WX riaBbl. MHorma
MCMAaWJINTHI 3aKJII0YAIN MOJTUTHYECKHUE COTTIAIICHUSI C
KPECTOHOCIIAMH M J]a)€ y4acTBOBAIN B MX ITOXO/aX
MPOTHB MYCYJIbMaHCKHX IpaButeneil. JKepTtBamu

HACMaMJIATCKAX ¢buman CTaHOBHUJINCH KakK
MycCyJlbMaHe, Tak U XpUCTHAHE.
Korma Boiicka Camax an-Jluna ocaauinu

Macwitad, meix cupuiickux ncmannuToB Pamn an-
Jua Cunan (564-588/1169-1192), mpm koTOpOM
CUPUICKHE  HUCMAWIMUTBl  CTald  COBEPLIEHHO
HE3aBHCUMBIMHU OT AJlaMyTa, MOIIENT Ha COTJIAIlIeHNUE,
rapaHTHPOBABIIEM ITOJIHYIO Oe3omacHocTs Canax an-
Huny [23:71-73].

IMonuTHka k€ ETUNETCKUX MaMIIIOKOB IIO
OTHOUIGHUIO K CHPUICKAM HCMawinTaM Oblia

CHPHICKHE WMCMAaWINTHl TIEPECTATH WIpaTh KaKyko-
100 TOJIMTHYECKYIO POJIb.

OcTaHOBUMCS Ha YYE€HHH U OPraHU3aIlNH
OOIIMHBI MCMAaMINTOB-HU3apUTOB. OHU COKPATHIH
YUCJIO  IPAaBWI  «BHEIIHEW»  DK30TEPUUYECKOM
IOKTPUHBI 3axup (T. €. pHTyala ¥ TIIpasa),
00s13aTeNBHBIX JUIS  aJelTOB HU3IINX CTEleHeH.
Hepapxus y HuzaputoB koHua XI-cepeannst XIII BB.
CTPOMJIACh CJCIYIONIMM 00pa3oM (CBEpXy BHH3):
umam,; oau ao-oyam; oau an-kabup («BEIUKUN 1am»);
pagux  («roBapumy); saacux («IPAMKHYBIIUN);
@uoau («KEPTBYIOIIMHA >KA3HBIO [paJd CBOETO
nmenal»). YieHBl JABYX HUBNINX CTEICHEH 3HAIH
TOJIBKO «BHEIIHIOIO» (3axup) IOKTPUHY CEKTHl M
00s13aHBI OBUIM CJIETIO TIOBHMHOBATHCSA BBICIIUM €€
wieHaM. UsieH BTOPOH CTENEHHM — .Jiacuk TIPUHOCHI
npucsry umamy. UsneH Tpetbeli cTeneHu — paghuk yxe
YaCTUYHO TIOCBAINAICS B TaiHBl «BHYTpPEHHEI»
930TEPUYUECKOM JOKTPHUHBI (Damun). DTU TPU CTEIICHH
CUHATAINCH HU3IIUMH. UJIeH YeTBepTOl CTENeHH, Od U

NOJHOCTBIO ~ TOCBAINANICS  BO  «BHYTPCHHIOIO»
JOOKTPUHY HCMamim3Ma. UIeHsl TpeX BBICIIHX
CTENeHel: oOau, oau an-xabup, oau ao-oyam —

MIPEICTaBIUTN N30pPaHHYIO BEPXYIIKY CEKThI; A1 HUX

CIIE/IOBAaHNE  «BHEUIHEMY» YUCHHIO  (MOJIMTBHI,
UCTIOJIHEHUE OOpsAI0B) M HOPMBI IIapuaTa u
3JIEMEHTapHOMN MOpaiH CUUTAIINCh

HeoOs3aTenbHbIMU. Briciias crenens — umam, Obuia
HEIOCTIKIMA HH UL KOTO KpOME TIOTOMKOB AJIM H
Husapa.

Macca psIIOBBIX YJIEHOB CEKTHI OOBIYHO
MOJHUMAJach HE BBIIIE BTOpO# cremeHH. Ilox
OIHMMH M TEMH K€ JIO3yHI'aMH MpoIlaraHjia Belach
KaK Cpely HH30B, TAK U BEPXOB OOIIECTBA, MPHUYEM
KaXIbIil pa3, B 3aBUCHMOCTH OT CUTYallMH, B HHUX
BKJIaJIBIBATUCh ~ COBEPIIEHHO  MPOTHBOIOJIOKHbIC
uaem W cMbICI.  VIMEHHO mMO3TOMY  ydeHHe
MCMaWJIMTOB OBUIO aKTyaJlbHO, [0 CJIOBaM alll-
[Taxpacranu, «BO BCE BpEMEHA M Ha BCEX S3BIKAX) .

Husapurckue ¢unan yOMBaIM MOJUTHYECKUX
JiesiTeNield, aKTUBHBIX BparoB HU3apuUTOB. MOTHBBI
youiicTB Bcerga Obutk monuTHyeckue [24:146-158].
IOnomm, MOCTIaHHBIE JUTS BBITIOTHEHUS
TEPPOPUCTUYCCKUX aKTOB, OOBIYHO IIOTOM CaMH
norubanmu. OHM, OJHAKO, ObUTH YOCKICHBI, YTO HX
«IIOIBUTH» BO WMS BEpHl OTKPOIOT MM Bpara Pas
[4:73]. U cpemu MycylnbMaH, U CpPelAd XpUCTHAH
CYIIIECTBOBAIO ~ YCTOWYMBOE  MHEHHE,  OyaTo
HHU3apUTCKUE TJIaBapH, Ja0bl MOJATOTOBUTH IOHOTO
(uman, omypMaHMBAIK €ro TaIlWIIeM. JTOTO JKe
MHCHHS TIPUACPKUBAINCH MHOTHE EBpOICHCKUE
y4eHbI€, OCHOBBIBasICh Ha 3anuckax Mapxko Iloso.

[IpakTrka TOTUTHYECKUX YOUHCTB HE BHITEKANIA
W3 Y4EHUS UCMAWJINTOB- HHU3apuTOB. TeppopusM He
ObuT Tarke m3oOpereHmeM XacaHa 6. CaObaxa. Y
PaHHUX LIMUTOB 3TOT METO]] OOPHOBI HOCHIT HA3BaHUE

JKeCTKOH W pemmTensHod. B 671/1272 T «Ooxcuxao Kaguy (Taiinas BOifHA) u

MaMJTIOKCKOH apMUH C/IAITNCh TIOCIIeAHUE MPOTUBOIIOCTABISUICS ~ OTKPBITOH  TOTrpaHMYHOM

ucMamuTckue  kpernoctu. C  3TOro  BpeMeHH BoiiHe. OpHAa OSKCTPEMHCTCKas INIUUTCKAs TIpyImna
I
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ISRA (India) = 3.117
ISI (Dubai, UAE) = 0.829
GIF (Australia) =0.564
JIF = 1.500

Impact Factor:

SIS (USA) =0.912 ICV (Poland) =6.630
PUHII (Russia) = 0.156  PIF (India) =1.940
ESJI (KZ) =8.716 IBI (India) =4.260
SJIF (Morocco) =5.667  OAJI (USA) =0.350

Ha3bIBAJIACh «XYHHAK» (AYIIUTENHN), HOO TaKOB OBLI
U3IIOOJICHHBIN CITOCO0 YOUKCTBA y €€ IPUBEPIKCHIICB.
Tem He MeHee, HM OJTHA U3 3THX TPYII HE MpHIaBaia
TEPPOPHCTUYCCKAM YOMHCTBAM CTOJNB  OOJIBIIOTO
MOJIMTHYECKOTO 3HAYCHUS], KOTOPOE OHH MPHOOpPENH y
Huzaputos [30:91]. Teppopusm BuINMO OBIT YCBOCH
MOCTETIEHHO, KaK OTBETHOE CPEICTBO OOPHOBI IPOTHB
IpeciIe0BaHUI CO CTOPOHBI BPaXKJEOHBIX HU3APUTAM
npasureneii. Ho co  Bpemenum  ac-Cabbaxa
HU3APUTCKUI TEppOp TNPHUHSUI OYEHb ILIMPOKHUE

pa3MepHl.
Co BTOpoit nmonoBuHb! XII B. cpeau HU3apUTOB
Hpana 3aMETHBI JIBE TPYNIIUPOBKH;

ApUCTOKpaTHUEeCKasi U MPEACTaBISIONIAs HAPOIHbIE
Hu3bl. Ha nocnenroro, nmonsltasucs onepeTbes XacaH
Il (557-561/1162-1166). 17 pamasana 559/8 aBrycra
1164 r. 0H IPOBO3IIIACKI HACTYIUIEHHE HOBOH 3pHI —
KOHIIa MHpPAa M <«IHS BOCKPECEHHUS W3 MEPTBBIX»,
uHaye roBops aHs «CrpamHoro cyma» [25:19-25].
CoriacHoO HICMaWJINTCKOMY YUESHHUIO OJJHA HCMAVITUTHI
«BOCKpPECII» JUI1 HOBOH XU3HU B «IyXOBHOM paro» U
OTHBIHE BCE BHEIIHEEC (3axup) YYEHHE C €ro
HaMmazaMmH, OoOpsJaMu W TpeNIMCAaHHMAMH IIapHaTta
CTAaHOBMJIOCH ~ HEOOS3aTENBHBIM W UL  MacChl
Bepyromux . Yepes monropa roga XacaH I Obu1 youT.
Coin Xacana II Myxamman 11 (561-607/1166-1210)
TIPOIOJDKIIT JIMHUIO OTIIA.

Tem BpeMeHeM HU3apUTCKas BEPXYIIKA YK€
CTaja OIacaThCsl aKTHBHOCTH PSIOBBIX WICHOB. JTH
HAacTPOEHUS BHIPa3MiI ChIH M NPUEMHHK Myxammaza
II Xacan Il (607-618/1210-1221), koTopblit TOX
MPEAJIOTOM  «BO3BPAICHHSA K IEPBOHAYAIHHOMY
ucnamy BpemeHu IIpopoka» cHOBa  0OBSIBUI
00s13aTEIbHBIM «BHEIIHEE» YUCHHE, BBINOJHEHUE
MpeJNUCcaHui apuara, ycTaBHbIE MOJIMTBBL, IOCTHI,
OH BOCCTaHOBWJI MEUETH M JaBHO NpPEKpallCHHbIC
MSTHUYHBIE HaMasbl ¢ XyrOoi. OH cOmmsmics c
CyHHUTAaMH, TpHKa3aJl dYUTaTh XyIO0y Ha HMA
abbacuzackoro xamuda an-Hacupa (575-622/1180-
1225) u mocnan cBOIO MaTh B IAJIOMHHYECTBO B
Mekky. DTUMH HAEUCTBUSMH OH 3acCIyXHI y
CyHHHTOB mpo3Buiie «Hoy-mycynbman» («HOBBIH
MycymbMaHuny) [24:202-207].

IIpu Xacane III Goprba BHYTpH HU3APUTCKOU
OOLIMHBI PHUHSUIA 04eHb ocTpblie Gopmbl. Xacan 11
6bu1 oTpaBieH. [locie ero cMepTH HCMamINTCKOE

ydeHHe  OQUIMAIBHO  OBUIO  BOCCTaHOBIICHO.
ApucrokpaTudeckasi — BepXyllKka, Obula TroToBa
MOJUUHUTHCS MOHTOJIBCKUM 3aBOEBaTEIsIM,

HauyaBIIUM B TO BpeMs 3aBoeBanue Mpana; psmosble
K€ UCMaWJIUTBI CTOSUIH 32 «CBSIIEHHYIO BOMHY». ChIH
Xacana III Pyku an-Jlun Xyprrax (653-654/1255-
1256) mo TpeGOBaHWIO MOHTOJBECKOTO 3aBOEBATEIS
Upana Xynary-xaHna corjacuwicsi NOJYHUHUTHCA,

2 Cxopeil Bcero 3/1ech 3aKpanach HEKOTOpasi MyTaHWIIA.

Bo3moxxHo dunan coBMECTHI OTAEIbHBIE MOMEHTHI Ouorpaduu
Hacnennuka Pyxn an-Jlun Xypmaxa [lamc ag-Iuna Myxammaza ¢
W3BECTHBIM 10 JICTCHIAPHBIM HCMa'WINTCKUM pacckaszam [lamc-u

pa3pyIINTh YKPEIUICHNS, BBIIATh KITIOYH OT 3aMKOB U
COKpOBHIIA, HO HE MOT OCYILECTBUTB BCETO ITOTO U3-
3a CONPOTHUBICHHUSA pSAOBBIX HH3apuTOB. M3-3a
npenarenberBa Pyka an-/luaa Amamyt B 654/1256 .
6b11 cian Xynary-xany. OH otocian Pykn ag-/Iuna B
Mosronmio K BelHKOMY XaHy MyHK?-KaaHy (646-
658/1248-1259), xoTopelii  mpuKkazag  yOHUTh
Xypmaxa. PsaaoBsie HU3apUTHI TPOJOIDKaIH 00prOy
emte B TeueHue 20 neT.

IlepBrIe nBa cTONETHS TOCHE TaieHUS AaMyTa
MPEACTaBISAIOT CaMblii  JUIMTENbHBIA  «TEMHBIN»
[EpUOJL BO BCEH HUCTOPUM MCMauiIuTOB. MHOrue
aCTeKThl MX JEATCIBHOCTH W HHTEIUIEKTYalIbHOM
MBICAIM B OTOT MEPUOJ BCE €Il€ HEI0CTATOYHO
U3Yy4CHBI. IMocne pasrpoma HHU3apUTCKOTO
rocynapctBa B lpaHe, MCMamiImThl OKa3ajHCh B
Ype3BBIUAHO  TpyaHOM  ToJiokeHuW.  OOmmHa
OKa3ajach B pa3IpOOJIEHHOM COCTOSIHUM, OCIa0IH
CBA3M MEXIYy HMMaMOM U €ro IOCJIeJOBaTeNIMH,
MIAPOKO  WCIONB30BAICS  NPHUHIMI  «Takuiay.
Huszaputckne wmambl ObUIM  BBIHYXKJCHBI BECTH
CKPBITYIO JXKU3HB IO/ BHIOM CY(QHICKHX HHpOB . B
«Ucropun  umcmammmsma»  @Dumam  umerorcs
UHTEPECHbIE CBEAEHUS O TOM, YTO TIOCIEIHHUH
amaMmyTckuil Biaagsika Pykn an-/lua Xyprmmax He ObLT
your, a wHamen yoOexwume B TaBpuse, rae B
MPUCYTCTBHH IJIaB CEKTHI IIEpeiall IpaBa HA UMaMmar
ceoemy cwiHy lllamc an-Jlun Myxammany (ym.
710/1310), KOTOPOTO WHOTIa OIIMO0YHO
OTOXKJECTBISUIA C M3BECTHBIM MEPCHACKUM MOITOM-
muctukom  Illamc-u  Tabpusu [11:362]. Tlo
IpefaHnio, mocie cMepTH cBoero otma Illamc B
onexzae cypuss OOXOAMI CBOIO PasrPOMIICHHYIO
nacTBy, yKpemss Bepy [27:19]2.

Huzapurckue umamsl, onacasich npeciefoBaHus
MOHT0JIOB, OBLITH BBIHYK/ICHBI BECTH CKPBITYIO )KU3Hb.
O06 ux MecrornpeObIBaHUY 3HAJ JIMIIb OYECHb Y3KHH
Kpyr HanOosee MpuOIKEHHBIX JIHLL. Besikue cBsizu ¢
MCMaWJINTCKUMH OOIMIMHaMK OBIIM  NTPEKpaIIeHBI.
HNemannutsl-HU3apUTHI banaxmana, Unanu,
Adranncrana, Cupun u T. A. Ha npoTspkeHnn XIII-
XV BB. HE 3HAIM O MECTOHAXOXJCHHH HMama.
OTtcyrcTBHE  TPaAMIMOHHOTO  €IMHOTO  IIGHTpa
MPUBENIO0 K «HUJICOJOTHYECKHM UIATaHUSAM» BHYTPH
WUCMaWJIUTCKOW OOLIMHBI M K MOSIBJICHHIO HOBBIX
otBeTBieHNl. Tak, mpubmmsurensHo B 710/1310 1., B
pe3yibTaTe AUCIyTa O HacieaHuke nmama lllamc an-
Jur MyxamMmaza, IpoH30IIeN packos HU3APUTCKUX
UMaMOB M MX [oOcjeroBaTeled Ha JBE BETBU —
«MyXaMMaJImaxm» («MyMHUHIIAXH») U «KACHMIIAXM»
[8:166-167; 32:57-79]. C ycTaHOBICHHEM BIACTH
CadasunoB B Hpane (907/1502) u oObeguHEHHEM
CTpaHbl HAYMHAETCA IIOCTENEHHOE BO3POXKICHUE
MCMaWJIUTCKOTO JIBW)KEHHUS, OOBIYHO Ha3bIBAECMOE B

Tabpusw, 1yxoBHOro HacraBHUKa MaBnana /bxanan an-/luna Pymu
[21:247-256], wiu ¢ Husapurckum nostom Xakumom Caj an-
Juunom 6. Ilamc ax-/lunom, Oonee u3BecTHOro kak Hwuzapu

Philadelphia, USA

141

Kyxucranu [3:272]).
2 Clarivate
AnalytiCS indexed



ISRA (India) = 3.117
ISI (Dubai, UAE) = 0.829
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COBPEMEHHOW HayKe «aHIKYJAHCKOE BO3POKICHHE)
(cep. IX/XV-konen XII/XVIII BB.). B nampHeiimem
HHU3apUTCKUE MMaMbl BOCCTAHOBWIIM IICHTP MMamara
B AHKy#aHe, 3aTeM IIepeHecian ero B Maxamiat
(oxomo 1. Kyma). HM ynamoch BOCCTaHOBHTH
MIPEepBaHHbBIE CBSI3M C HU3APUTCKUMH OOIIMHAMHU B
Wnnnu, Apranucrane, CHpUH U IPYyrux MecTax. Y xe
B mpasimenne 3enmoB (1163-1208/1750-1794) u
Kamxapos (1209-1343/1794-1925) wucmanmitckue
MMaMbl aKTUBHO YYaCTBOBAIM B MOJHUTHYECKOI
sku3Hu Mpana. B yactHocTy, umam [lax-Xanunannax
I (1195-1231/1780-1817)  wumen  XOpoIIHe
otHomeHus ¢ Parxamu-maxom Kamxapom (1212-
1250/1794-1834). darxanu-1iax BeIJal CBOIO I0Yb 32
ero celHa — Xacan Anwm-maxa (1201-1298/1787-
1881). On Obin1 HasHadeH mnpasuresieM Kyma wu
MOJTyYUJT TUTYA ATra-XaH («TOCIOAMH», «XO3IUHY),
CTaBUIMHA  HACJEACTBEHHBIM THUTYJIOM  HMaMOB
ncMamuToB. [lo3ke oH ObLI Ha3zHAa4yeH TIeHepai-
rybepHatopoM mpoBuHIMH Kepman. Ara-xan |
BCTYNMWI B KOH(QIUKT ¢ HacieaHukoM darx Asnu-
mraxa Myxamman-miaxom  (1250-1264/1834-1848),
KoTOpbIl cMectun Ara-xana | ¢ mocra renepan-
rybepHaropa Kepmana u noasepr npeciieiopaiuo. B
1255/1840 r. Xacan AnM TOMBITAICS COBEPIIUTH
MepeBOPOT M CHUJIOH 3aXBaTUTh TPOH, HO HEYIAUyHO U
nokuHyn Upan. B 1257/1841 r. oH BMecTe co CBUTOM
nepemen araHcKyi0 I'PaHUIly U IpUOBUT B TOPOX
Kanmarap [8:202]. U3 Adrannctana OH BCKOpe
nepeexan B WMummio u, obocHoBaics B bombee B
1265/1848 1., rae OCHOBaJ HOBBIA IEHTP HMMaMaTa
NCMaWINTOB-HU3aPUTOB.

IIepenoc nenrpa umamara u3 Mpana B Muauto
CHITpall BaXXHYIO pOJb B Pa3sBUTHH HCMawWiIn3Ma.
Haunnaercs HOBBIH mnepuon B ero ucropuu. B
Bpuranckoit Muaumn Ara-xan | mpomoimkan akTHBHO
COTPYAHUYATH C aHTTIUIICKMMHU BracTsamH [18:142].

«bomObeiickuii nepuoay» mpoponkaics noutu 30
JIeT, ¥ B T€YEHHE 3TOT0 BpPEMEHHM Ara-xaHy yJaaaoch
0OBEIMHUTE  BOKpYr  ce€0sl ~ MHOTOYMCIICHHBIC
pa3po3HEeHHBIE HHU3apUTCKue oOmuHbl. Hambomee
OpraHu30BaHHOW W Ooraroll OOIIMHON HHU3apHUTOB B
Wupnn Opiia oOIHA MCMAaMIMTOB-XOKa. B cpene
9TOM OOmMHBI cpa3y >K€ BO3HMKIM CEPhE3HbIC
paszuoriacus. B 1281/1866 r. 6omOeiickuii cyn BbiHec
NpUroBop B NoJb3y Ara-xaHa | u 3akpenun ero
JlyXOBHBIE W CBETCKHE TPUBMJIETMH, MpPU3HAI
IOPUANIECKIM COOCTBEHHHKOM BCETO OOIIMHHOTO
UMyIIecTBa Jpkamaata bombOes. Xomka ObuiH
MIPU3HAHBI 0CO00W OOUTMHON HMCMAWJINTOB, )KU3HB H
OpraHuzanus KOTOpOH HE perynupyercs
MYCYJIbMAHCKUM mpaBoM [16:159-166; 17:24].

[Ipeemnukn Ara-xana | B mnonHOM Mepe
YUHUTBHIBAJIH YPOKH CyIeOHbIX mporeccoB 1862-1866
IT. ¥ pepopMaToOpCcKie TEHACHIINH B OOIMHE XODKA.
B 1885 r. Ara- xanmom III cran Ara Cyntan
Myxamman-max (1294-1376/1877-1957), Buyk Ara-
xaHa [. OH ceIrpasl GOJIBIIYIO PONBE B YKPEIUIEHHH
HU3apuTCcKOod oO0ummHbBl. Ocoboe 3HaueHHWe OH

IpUAaBall MPOBEICHUIO COLUAIBHO-IKOHOMHUYECKHX
peoOpa3oBaHMH.

Uro ke Kacaercsi MYCTaJIWTOB, TO IOCTE
nazeHnss PaTUMUIOB UX PENUTHO3HBIA EHTp, Ooree
geM Ha 500 et mepemectiics u3 Erunra B Memen,
Il YK€ CyIecTBOBaja OOIIMHA MYCTaJINTOB-
TalMONTOB — CTOPOHHUKOB BEPXOBHOW BJIACTH at-
Taititnba, ceiHa (aTumuackoro xammda amr-Ammupa
[22:134-135]. TaitiinouTel co31aJI1
CaMOCTOATENIBHYIO ~ OPTaHM3allMI0 BO TJaBe C
MIPOTMIOBEIHUKOM (a0-0au an-mymiak). Bckope mocie
cmeptu B 524/1130 ronmy an-Amupa, cbhlHA U
HacjeqHuKa an-MycTany, HCMauIUThI-MYyCTalUThI
pazzenuich Ha Gpakuny Xapu3uToB U TaHHHOUTOB.
Xa¢u3uTel, npH3HaBaBmUEe MNO3AHUX DaTUMHIOB
CBOMMH HMMaMaMH, COIIIM C HCTOPHYECKOW CIICHBI
nocine mnaaenus @Parumugo B 567/1171 romy.
TaliinOuTEI, KOTOpHIE TMocie an-AMHpa HE HMEIH
SBICHHOTO MMaMma, OOpeiH IOCTOSIHHBIM OIIOT B
Memene. C Tex mnop TaiimbUTaMH PYKOBOIMI
rnaBHbl dau. K xonumy X/XVI Beka TalliinOuThI, HEe
NpUIIEAIINEe K CIUHOMY MHEHHIO II0 BOIPOCY O
NIPaBOMOYHOCTH HACIIEIOBaHUS JOJDKHOCTH JIaH,
paszaenunuch, Ha Odayou u cyraumanu. K stomy
BPEeMEHH WHAWNCKHEC TAWHHUOWUTHI, W3BECTHBIC Kak
«boxpa» [15:68-73] u mnpuHamIeKaBIINE, B
OCHOBHOM, K BETBH 0ayOu, 3HAYUTEIHHO MPEB3OIIIH
cynaiivanu, TIpoKUBABIINX B Vemene. Mex 1y HUMH
HET HUKaKMX JOTMAaTHYeCKHX  PaCXOXKACHHH.
TaiinOuTHI yaensm GoubIioe BHHUMAaHUE
COXPAaHCHHMIO HHTEJUIEKTYalIbHBIX M JHMTEPaTypPHBIX
Tpaguiui (QaTUMHUACKAX HCMAaWINTOB, a TaKkKe
cOepeXEHHI0  3HAYUTEIBHOTO HUCMaUJIUTCKOTO
JIUTEPaTYpHOTO  HACIEAWus  3TOTO Hepuoa.
Taitiinburckue dau Viemena octaBuim 3HAYUTENIbHYIO
1Mo 00beMy MCMAaMJIMTCKYIO JUTEpaTypy. TaiiuOUThI

CUUTAKTCA CEeroaHs MCHBIIIMHCTBOM cpe,un
NCMANJIUTOB.
Conclusion

TakuM 00pazoM, B Hadaje packojia IIUM3Ma
UCMaWJIUTHl NPUAEPKUBAIUCH MOYTU BCEX PAHHUX
HNIMUTCKUX B3TIISA0B, HO B TIOCJIEAYIOIEM OHH BHECIH
CBOM NOHATHS B TEOPUI0 MMaMmaTa. McMamnuTckas
TEOpHsl UEPAPXUH JYXOBHBIX 0COD TaKKe COACPIKHUT
ocobyro cucremy. B Hell cyMMupOBaH BeCh CMBICI
UCMAaWIUTCKOM  JOKTPHUHBL, 3aKJIIOYAIOLIEHCI B
HENPEPBIBHOCTH “Mamara, YBEHUHBAIOLIETO
uepapxuio. B KakoMm MOJIOKEHUH HE HaXOAWJICS Obl
WCMAaWIN3M, pPa3rpOMIICH W OH ObI MOHTOJIaMH,
npecienyeM U CyHHHUTaMH, yueHHe o0 MMamate H
MepapXuM  MCMawlIM3Ma M caMa  Hepapxusd
COXPaHSINCH. TeopHs 3aKII0YaNach, Ipexkae BCETo, B
YCTAHOBJICHHH HEMPEPHIBHOCTH JINHUY HACJIEIOBaHUS

UMaMOB M TOAYMHEHHOW WM  HEpapXud
IPONOBEIHUKOB. B wucMamnusMe, B oTinuue OT
MHU3Ma, WMaMmaT  [PEACTABISIETCST  PealbHOM

MOJINTHYECKOM Opl"aHH?:aHHeﬁ, KakK TOBOpAT CaMu
HUCMAaWJIMUTBI, OHHU «HC JOXKHIAIOTCA Yy TIICHICPhI
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ISRA (India) = 3117  SIS(USA)  =0912 ICV (Poland)  =6.630
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Impact Factor: g2 australia) =0564 ESJI(KZ)  =8716  IBI (india) =4.260
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nosiBiaeHuss Maxan». JIMHUSI IMaMOB He IIpeKpaleHa
BEIMKHM caTpoM. McMaunuTel BepAT, YTO MMamar
cymecTByeT U Oyner cymecTBoBaTh a0 CTpamrHoro
cyZla, Kyaa sIBUTCS MMaM y)XXe He B BHJIE NMaMa, a B
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SOLUTION TO THE SAFETY PROBLEMS OF ARTERIAL
HYPERTENSION PATIENTS. DEVELOPMENT OF SPECIAL SALT
MIXTURE

Abstract: The proposed solution to the problem of the safety of patients with hypertension. Developed a special
salt mixture. The salt mixture consists of the following components: sodium chloride in the form of “Extra” table salt
pounded to a dust-like state, 40-50%, potassium sulfate 7-10%; magnesium sulfate 15-18%; dry dill - 18-20%, dry
tea 9-10%, calendula 1-2%. The special salt mixture has a low content of sodium chloride, a light pleasant dill-hourly
taste, contains iodine in the form of calendula, does not cake for 12 months, the salinity corresponding to the salinity
of ordinary table salt. It is recommended for clinical nutrition of patients with hypertension instead of the usual table
salt.
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PEINEHUE ITPOBJIEM BE3OITACHOCTH BOJIbHBIX APTEPI{[AJIBHOFI TUNEPTEH3UEN.
PA3ZPABOTKA CIIEIIUAJIBHOU COJIEBOU CMECH

Annomayusn: Ilpeonodsiceno peuwienue npobremvl Gezonacrocmu 60abHBIX eunepmensuel. Paspabomana
cneyuanvuas conesas cmecv. Coneas cmecb COCMOUM U3 Ciedylouux KOMHOHEHMOS. XA0pUO HaAmpus 6 Guoe
pacmepmoii 00 nwlieno00OH020 cOCMOoAHUSA nogapenHou coau «Ikempay 40-50 %, cynvgham xanus 7-10 %;
cynvpam maenus 15-18 %, cyxoii ykpon — 18-20 %, cyxoti uacrnox 9-10%, kanenoyna 1-2 %. Cneyuanvhas conesast
cMeCh uMeem NOHUIICEHHOE COOepICaHue XIopuoa HAmpus, Le2KUil NPUSMHbIL YKPONHO-YACHOYHbIL  NPUBK)C,
codepacum 100 6 Guoe KaneHoylvl,  He cledcusaemcs Ha npomsdcenuu 12 mecayes, coneHOCmb,
COOMBEMCMEYIOUYIO CONIEHOCTU 0ObIMHOU NO8apenHoll conu. Pexomendyemces ons newebnoeo numanusi OOIbHbIX
2unepmeH3suell BMecmo 00bIYHOU NOBAPEHHOU COIU.

Knrouesvie cnosa: cunepmensusi, nO8apenHnas coib « IKCmpay, Cyro@am Kauus, Cyib@am MazHus, cyxo yKpon,
CYXOUl YeCHOK, KaieHOyd.
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BBenenue. nmeueOHBIM ®W  mpoduiIakTHdeckuid (P PEKTHI

N36pITOouHOE TOTpeOiIeHNe IMOBApEeHHOH CONn
ABJIACTCS OJHOW W3 BAXKHEHIIMX NPUYMH PA3BUTHS
runepreH3un.  llpuueM, BpenHOoe — BO3JCHCTBHE
0Ka3bIBaCT OCHOBHOM KOMIIOHEHT [TIOBAPEHHOU COJIU —
XJIOPHJ HaTpHs, COJEPKaHNEe KOTOPOTO COCTABISIET B
noBapeHHo# comu  94-99 % [1-3]. Pexomenmyemoe
KOJIMYECTBO NOBAPEHHOM COJHM Ul YyHOTPEOIEHUsS B
numy coctaBiuseT 5-6 T B cyrku. bomee 60 %
HACEJICHHUS Pa3BHUTHIX CTPaH yHMOTPeOiIseT B CyTKH 8-
12 r noBapenHoii conu. ['mnepreHsuent crpanaror 25-
60 % mwacenenuss [1]. B cBsBm ¢ uem, s
MpO(QHUITAKTHKA CEpACIYHOCOCYIUCTHIX 3a00JIeBaHUMH,
BBI3BaHHBIX N30BITOYHBIM KOJIMYECTBOM
yIoTpeOyIIeMOro  XJIOpUAa HATpus, NPUMEHSIOT
pa3YHBIC  COJIEBBIE CMECH C  IOHMKCHHBIM
COJICp)KAaHMEM  XJIOpHIAa HaTpHs, CcoJepiKaline
pas3iuuHbIe J00aBKH UL YIAy4LICHUS
(hyHKIIMOHMPOBAHHS CEPICYHOCOCYAUCTON CHCTEMBI
[4].

Hamu Obina paszpabortana penentypa coseBas
CMECH, coJepKamas CICIyIIINe KOMIIOHEHTHI,
Mmac.%: noBapeHnyto coib 60-70, cynbdar kamus 5-
10, cynsgat maraus 5-10, ykpornHoe 3hupHOE MacIio
wm 3¢upHOE Macino JyaBpa OxaropogHoro - 10,
Kpaxmai BojopacTBopumblit - 10. /lanHas coseBas
CMeCh BBIIycKanach OIBITHO-3KCIEPHMEHTATbHBIM
HpeANPUSTHEM YKpauHCKOTrO Hay4HO-
HCCIIE0BATEIbCKOTO WHCTHUTYTa COJISTHOM
MIPOMBIIIICHHOCTH (paHHee — Bcecoto3Hblit HaydHO-
UCCIIEJI0BATEbCKHUI WHCTHUTYT COJISTHOM
npombiuieHHOCTH) B 1984-1986 r.r. m Opmia
MpeaHa3HayHa Ui JIeYeOHOr0 MUTAHUS  OOJIbHBIX
runeptensueil. OgHaKO HETOCTATKU JAHHOW COJIEBOM
CMECH — HEJIOCTaTOYHBIM CPOK XpaHeHus - 4 Mecsua
n3-32 OKHCICHHA OS(PUPHOTO Macia KHCIOPOIOM
BO3/IyXa W CIICKMBAEMOCTb IPOJAYKTa IIPHBEIH K
MIPEKPAIEHUIO ee BhIycKa [5].

Onucana apoMaTH3MpPOBAaHHAsI COJIEBAsI CMECH,
KOTOPasi COJICPKUT CIITYIOIINE KOMIIOHEHTBI, Mac.%:
coNlb TOBapeHHas mwmmeBas - 45-48, coms Mopckas
numeBas - 45-48, cymeHble  M3MeNbUYCHHBIE
Bojiopociiu Hopu u Kom0Oy B paBHbIX yacTsx - 4-10.
Henocratkamu Takoil coneBoi cmecu  SIBJISIETCS
HEBO3MOXHOCTh €€ HCIIOJIb30BAHUS JUIsl JIe4eOHOTO
MUTaHUS OOJBHBIX THUIEPTCH3WEH H3-32 OOIBIIOTO
KOJIMYeCTBa  XJIOpUAa  Harpus, a  TaKkke
HEJIOCTaTOYHBIM CPOK XpaHEHHWs - JI0 6 Mecsies
BCIIEICTBHE CIIEKUBAEMOCTH MPOAYKTa [6].

HanbGonpmee  pacmpocTpaHeHHE — MOTydHIIa
apoOMaTH3UPOBAHHAS MOBapeHHas COJIb -
«AgppIreiickasny, coJeprKaras CleAyIoLIye
KOMITOHEHTHI, Mac.%: COJIb TIOBapeHHas THINEBas
81,5-93,0, yecHok - 4,5-9,5, nekapCTBEHHBIC TPaBbI
2,5-9,0 [7]. JanHast apoMaTH3MpOBaHHAs TIOBapEHHAS
COJIb HCIIOJIb3YeTCs! KaK MPU IPUTOTOBICHUH MHIIH
TaK W JUIsl MOJCAIMBAHUS TOTOBBIX Omox. Hammune
YeCHOKa M JIEKapCTBEHHBIX TpaB o00ecreYnBaeT
JJaHHOW apoMaTU3MPOBAHHOM COJIM apOMATHUYECKUM,

Henocrarkamu JaHHOM COJM SIBISIETCSI OTCYTCTBHE B
€e COCTaBe CoOJiell Kajlusid W MarHus, KOTOpble
SBIISIFOTCSI OCHOBHBIMH KOMITOHEHTaMH TTOBApPEHHOMN
COJIM C QHTHTHIIEPTEH3UBHBIMH CBOWCTBAMHU, a TaKXKe
HaJlMYhe 3HAYUTENBHOTO KOJMYECTBA  XJIOPHZA
Hatpust 81,5-93,0%, 4TO0 He IaeT BO3MOXXHOCTH
UCIIOJIb30BATh JAHHYIO COJMb JJISI IEUEOHOTO MUTAHUS
OOJIBHBIX C apTepUalIbHON THIepTeH3uen [7].

bruta paspabortana u BeITyckanack OIBITHO-
9KCIIEPUMEHTANIBHBIM TPEINPUSITHEM Y KPanHCKOTO
HAy4YHO-HMCCIIE0BATENbCKOTO HHCTUTYTAa COJISIHOM
MIPOMBIIIJIEHHOCTH B 1986-1987 I.T.
apoOMaTH3MPOBaHHAsl COJIEBasl CMECh, COJEprKarast
CJIeyIOIINe KOMIOHEHTHI, Mac.%: XJIOpHJ HaTpHA
60-70, cympdar xamus 5-10, cynpdar maraus 5-10,
cyxoit ykpon 10, kpaxmai BojopactBopuMblii - 10.
JlanHass apomaTH3MpOBaHHAs COJIEBas cMech OblIa
Obula mpenHa3HaueHa A JIe4eOHOro IHTaHUA
OonpHBIX rTHIepTeH3ueil. OmHako, yMEHBIIEHUE
COJCPKaHMS  XJOpWAa  HaTpus B COCTaBe
apoMaTU3UPOBAHHOMN MOBapeHHOM  coJid  TIO
CPaBHEHUIO C OOBIYHOI MOBapPEHHOI! COJIBIO, IPUBEIIO
K YBEIMYEHHIO  KOJHMYeCcTBA  MNOTpeOiseMoi
MOBAapPEHHOM CONM JUIS JOCTIKCHHS HEOoOXOIMMOM
COJICHOCTH THIIU U KaK Pe3yJbTaT — K yMEHBIICHHUIO
NedeOHOTO JEWCTBUS AHHON apoMaTH3MPOBAHHOMN
noBapeHHo# comm [8].

Hamu 6pu1a npeuio)keHa crienuanbHas cojaeBast
CMECh C TIOHIKCHHSM COJCP)KaHHEM XJIOpHZA
HATpHs, COCTOSINAS W3 CJICAYIONIMX KOMIIOHEHTOB
XJIOpHJ HATpus B BHUAE OBICTPOPAacCTBOPHMOMN
yemryiyaTtoil moBapeHHo# comu  40-50 %, nutpat
kst 20-25 %; mmtpat marHus 20-25 %; cyxoit
ykpon — 10 %. ConeBas cMech He CIEKXUBaNach Ha
MpOTsDKEeHUH 18 MecsieB u ObLTa MpeTHa3HAYCHA JUIs
Je4yeOHOTO  NMHTaHMs  OOJBHBIX  THIEPTEH3HEH.
OpHaxko, BBICOKas ~ CTOMMOCTb  YellyH4aToin
MOBAapEHHOM COJIM, IUTPAaTOB MAarHus W Kaius,
OTCYTCTBHE CHEIMAIBHBIX  COCYAOYKPEIUIIIOUIUX
KOMIIOHEHTOB ~ HE  TIO3BOJMIM  3aKa3uMKy  —
YKpauHckomy HayYHO-HCCIIE0BATEIbCKOMY
MHCTUTYTY COJITHOW  TIOMBIIUIICHHOCTH  HA4aTh
MPOMBIIIEHHOE ITPOU3BOJICTBO TaKOH COJICBOI cMecH
[91.

[Ipenmaraemas paboTa HOCBsIIEHA pa3paboTKe U
U3Y4YECHUIO PELENTYPHI CIELUAILHOM COJIEBOM CMECH
JUIL  WCIIONB30BAaHWA B IHUTAaHWM  OOJBHBIX
TUIEepTeH3HEell BMECTO OOBIYHOW ITOBApEHHOMN COJIH.

IKcnepuMeHTANBHAS YaCTh.

Wsydanack  cnenuanbHas — colieBas — CMeECh
COCTOSAIIAs M3 CIECOYIONIMX KOMIIOHEHTOB: XJIOPHUJ
HaTpus B BHUJAE PacTepTod [0 TBUIETIOJ00HOTO
cocTosiHus noBapeHHo# coim «Dkcrpay  40-50 %,
cynbpar xamus 7-10 %; cynbdar maraus 15-18 %;
cyxoi ykporm —  18-20 %, cyxoii wacHOok 9-10%,
kaneHayna 1-2 %.
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ConeBasi cMech COCTOUT M3  CIEIYIOIINX CBOMCTBaMU JUISl BCETO OpraHM3Ma YeJIOBeKa. YKPOIl
KOMIIOHEHTOB: XJIOPHJ HATPHS B BHIC PACTEpPTOU 10 MOJIOKHUTEIBHO BIHSCT Ha paboTy cepALa, YKpEeIIsieT
MBUICTIOZIOOHOTO  COCTOSIHMSL  TIOBApPEHHOW  COJIH U JIYUT COCYJIbI, pAaCUIMPSIET KPOBEHOCHBIE COCY/IbI,
«kerpa»  40-50 %, cympdar xamms  7-10 %; yMeHbIIasi apTepHanbHoe AaBieHue. CrocoOCTByeT

cynbgar maraus 15-18 %; cyxoii ykpon — 18-20 %,
cyxoit yacHok 9-10%, xanenmyna 1-2 %.

Hcnonp3oBanue xinopuaa Harpus B BHIE
pacteproii 10  THUIENIOJOOHOTO COCTOSTHUS
MOBapeHHOW  comt  «OKCTpa»  OOYCIIOBJICHO
CIEIYIOIMM:  pacTepras [0  IBUICHIOZOOHOTO

COCTOSIHHS IOBAPEHHAS COJIb «DKCTPay» MPH YCIOBUH
[IPEBAPUTEIILHOIO CMEIIUBAHUSA C CYXUM YKPOIIOM U
YECHOKOM (mo MIPUBEICHHOMY BBIIIE
MPOTIOPIIMOHATBHOMY KOJHMYECTBY) UMEET CKOPOCTb
pacTBOpEeHUs, MPUMEPHO, B pa3a BBIMIE OOBIYHOM
MOBAapeHHOM ConMM W, TPUMEpHO, BIBOE Ooiee
COJICHBIII BKyC 4eM OOBIYHONH IOBApEHHOM COJH

«QKeTpay. [IpenBapurensHoe CMelINBaHNe
pacteproit 10 NBUIETI0100HOTO COCTOSIHUS
MOBAapeHHOM coiam copra «ODKCTpa» € CyXUMH

YKPOIIOM U YECHOKOM 3aTpylIHsAeT oOpa3oBaHHE
KOHIJIOMEPAaTOB W CIMIAHME 4YacTHIl OBAaPEHHOM
COIM U Kak pe3ylnbTaT - MOBBILAET CKOPOCTb
paCTBOPEHUA, YTO B CBOIO OYEPCAb IMPHUBOAWUT K
yBenuuenuto  dddekra comenoctn. To  ects,
KOJIMYECTBO MOBAPEHHOM COJU Ul AOCTUXKEHHUS TOM
JK€ COJIGHOCTH IIPH HCIOJIB30BAHUM JTAHHOW CMECH
MOXeT ObITh yMeHbIIeHOo. Kpome TOro, cmech
MepeTepTOd MOBApEHHON coyM copTa «DKCTpay C
CYyXUMH YKPOIIOM M UYECHOKOM (TI0 MpPUBEICHHOMY

BBIIIIE  MPOMOPIHUOHAILHOMY  KOJMYECTBY)  HE
CJIE)KMBAETCS TEUEHHE HE MEHee 12 MecsIeB, TO eCTh
HE Tpedyer BBEJEHUSA JIOTIOJTHUTEIIbHBIX

aHTHUCIISKUBAOMNX 1006aBoK [10].

Cynbdar Kanus MoBbIIaeT paboTocrnocoOHOCTh
U OCTPOTY MBIIUIEHHUS CHOCOOCTBYET HOPMAJIbHOMY
TE4eHHI0 0OMEHa BEIIECTB B OpPraHu3Me, PeryaupyeT
CEepleYHbId DPUTM, NPELYNPEXIasi BO3HUKHOBEHUE
aputmuid. Cynpdar MarHusi akTHBHO yYacTBYET B
0OMEHHBIX Tpolleccax CTUMYIMpPYET 0OpazoBaHUE
0eJIKOB OKa3bIBaCT MHOPENAaKCHpYIOLlee IeHCTBHE
(crtocoOcTBYET paccinabieHnIo MBIIIIT), HOPMaJU3yeT
MYJIBC PAaCIIUPSieT COCYIbI, CHIKACT apTepHalbHOE
JaBJICHHE, YMEHBILIAET BEPOSITHOCTD
TpomMbooOpazoBanus. KonuvyecTBo cyab(aToB Kaius
U MarHusi B COJICBOH CMeCH C IOHMXEHHBIM
COJIepIKaHUEM XJIOPHJa HAaTPUs CIIOCOOHA YITydIINTh
COCTOSIHHE JIIOACH OOJNIBHBIX THIEpTeH3HEH INpu
UCIIOJIb30BAHUH ~ PEKOMEHJIOBAHHOTO  KOJIMYECTBa
comn - 5-6 TpaMMOB B JE€HbP M B TO € BpeMs
UCKIIIOYAETCS.  BO3MOXHOCTh  KyMYJSIIMH |
HEKEJIaTeIbHbBIX 3¢ deKToB, TaKuX KaK
runepkanumus [10, 11].

Cyxo#t ykpon B koimuectBe He MmeHee 10%
YMEHBIIAET CICKUBACMOCTh IOBapEeHHOU conr Ha 50-
80% B 3aBUCHMOCTHU OT YCJIOBUII XpaHEHHUs, TO €CThb
JIECTBYET KaK aHTHCIeXHBatomas nobaska. Kpome
TOTO, YKpON BBOJMTCS B KauecTBE BKYCOBOW U
apoMaTH3MpPYIOIIeH 100aBKH, 00JamacT 1eIeOHbBIMH

OYHMIIEHUIO COCYIOB OT BpPEOHBIX OJKHPOB H
XOJIeCTepHHA, yITydImas KpPOBOTOK. Ykpon
CIOCOOCTBYET — YNYYIIEHHUIO  COCTOSIHHS  JIIOJIeH

OOJIBHBIX THIIEPTEH3UEH, YITydIIaeT OCTPOTY 3PEHHSA
[1, 11].

Cyxoif yecHOK B KojmdecTBe He MeHee 10%
TaKke YMEHBIIAET CIICKUBACMOCTh IIOBapCHHON
COJTH. DddexruBHOCTH 4eCHOTA KaK
AHTU3JICKMBAIONIEH 100aBKH YCUIMBAETCS B CMECH C
cyxum ykpomom [10, 11]. Kpome TOTO, HECHOK
BBOJIUTCS B KAUECTBE BKYCOBOI U apOMaTU3UPYIOLIEH
JN00aBKM, WMEET  3HAYMTENBHOE  KOJINYECTBO
¢buToHUMIOB M sBIsETCS  NMPODUIAKTHYECKUM
CPE/ICTBOM IIPOTHB BHPYCHBIX 3abosieBaHni. Taxxe
YeCHOK B  TPHUBEJICHHON  BBINIE  KOJUYECTBA
MOJIOXKUTETBHO BIMSET HAa PabOTy cepaua, yrydiaeT
COCTOSTHHE COCYJIOB, CIIOCOOCTBYET OYMIIEHHIO OT
BpPEIHBIX KUPOB U XosectepuHa [11].

Kanennyna copepxkur Butamuubl A u C,
YIJIE€BOJBI, pacTUTENbHBIE NMPOTEHHBI U MUHEPABI -
fon, xampiui, xemezo u Qocdop. M3BecTHO, UTO
NPOXYKTHI, TPHUTOTOBJIIEHHBIE C  J00OaBJICHHEM
KaJICHIyJIbl MMEIOT TEPBOCTCIIEHHOE 3HAYCHUE IS
Jrofiel, KOTOpblE€ MCIHBITBIBAIOT HEAOCTAaTOK iona,
CTpaJArOLINX MOBBIIICHHBIM YPOBHEM XOJIECTEPHHA, a
TaKKe caaboi paboToit UMMYHHOM cucTeMsbl. To ecTh

JaHHas  Jo0aBKa  CIOCOOCTBYET  IOBBILICHHIO
UMMYHHTETA, BBIHOCIIMBOCTH OpraHm3Mma,
noBbiaeTcs  dGQPEeKTUBHOCTh  (usuueckoil U

YMCTBEHHOW JIESITEIHHOCTH OCOOCHHO OOJBHBIX
runeprensueii [ 1, 2].

CMemmBaHne KOMIIOHEHTOB COJIEBOI cMmecH
BBIMOJIHSIM  C  WCIIOJIb30BaHHEM  J1abOpaTOpHOTO
cmecutens  Ttuna JIC-23 xommaHum «OMBITHBII
9KCTIEPUMEHTANIBHBIN MAaIIMHOCTPOUTENBHBIA 3aBOJ
YKpauHCKOTO HAy4HO-HMCCIIEJ0BATEIHCKOTO
MHCTHUTYTA COJISTHOM MMPOMBIIUIEHHOCTHY. McnbITanue
0o0pa3LoB COJIEBOM CMeCM Ha  CIEXHBAEMOCTD
BBINOJIHSIM W3BECTHBIM SKCHKATOPHBIM METOJIOM.
[Ipu 3TOM 0Opaszen cMecH CYMTAIICS HECIEeKaBIINMCS
TIpH CONPOTHUBIIEHUH cikaTuto MeHee 0,3 kr/cm? [12].
OpraHoJyenTHYeCKne HCIBITAHUS TPOBOJMIN  TI0
NATHOATBHUI [IKaJe CIETBIM METOJIOM IO METOJIMKE
YKpauHCKOTO HayYHO-HCIIEJ0BATEIHCKOTO
UHCTUTyTa  COJSHOW  mpoMblnuIeHHOCTH — [12].
WcnbITanust ObUTH TPOBEICHB! Ha HIKETIPUBEACHHBIX
CepHsIX o0 CrienuanbHON CMECH, KOJIMYECTBO 1Poo
B KaXI0# cepuu -3.

1 cepuss npod cneyuanvuoii conegou cmecu. 40
T XJIOpUJIa HATPUS B BUJIE PACTEPTOM J0 TTBUICBHTHOTO
COCTOSTHHS TTIOBAPEHHOM COIH «DKCTPa» CMEIINBAIOT
¢ 20 r cyxoro ykpomna, ¢ 10 r cyxoro 4ecHoka, ¢ 2 T
KajxeHaymsl, ¢ 10 T cynpdara kamus, u ¢ 18 T cynsdaTa
MarHus. J{J1s TIIATeIbHOTO pacmpesieNieHus] B CMECH
KOMIIOHEHTOB,  TNEpEMEIIMBaHUS  MPOBOJSIT B
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HECKOJIBKO 3TaloB, HO OHO JOJDKHO OBITh HE MEHEE
Tpex sTanHbM. CHavana cmemuBatoT 10 r pacrepToit
JI0 TBIJICBHIHOTO COCTOSHHUS IOBapeHHOH COJH
«Jkerpar, 10 r cyxoro ykpona, 10 cyxoro uecHoxa, 2
I KaJeHAyNIbl. 3aTeM K MOJy4eHHOH TakuM oOpazom
cMmecu n06aBisttoT 30 T pacTepToit 10 MBUICBHAHOTO
COCTOSTHHS ITOBAPEHHOI1 coJtit «DKCTpay, 5 T cynbdara
Kanus, 8 r cynbdarta maraus u 10 T cyxoro ykpomna u
NepeMelInBaloT. 3areM K MOJYYCHHOW TakuM
o0pazoM cMmecH 100aBiIsIoT 5 T cynbdara kanus, 10 T
cynb(haTa Maraus ¥ NepeMeIInBaloT.

2 cepusi npob cneyuanrvHou conegou cmecu. 45
T XJIOpUAa HATPHSA B BUZE PACTEPTOH JI0 TBUIEBUIHOTO
COCTOSTHHS TIOBaPEHHOM COJM «DKCTPa» CMEIINBAIOT
¢ 19 r cyxoro ykpoma, ¢ 9 T CyXxoro 4ecHOKa, ¢ 2 T
KaJleHyJbl, ¢ 8 T cynbdara kamms, u ¢ 17 r cynbdara
MarHus.

Jis  TIIATeNbHOTO paclpenesieHusT B CMECH
KOMIIOHEHTOB,  TEpPEeMEIIMBAaHKUs  NpPOBOJASAT B
HECKOJIBKO 3TaloB, HO OHO JOJDKHO OBITH HE MEHEe
Tpex sTanHbM. CHavana cmemuBaroT 10 r pactepToit
O TBUICBHJHOTO COCTOSIHUSI TOBapeHHOW COIHU
«Qkctpay, 10 r cyxoro ykpomna, 9 cyxoro yecHoka, 2
T' KaJICHIYJIBL.

3areM K IOJy4eHHOH TakuM 00pa3oM cMecH
nobarnsiror 30 T pacTepTodl 0 TBUICBHIHOTO
COCTOSTHHS TOBAPEHHOH coi «DKCTpay, 5 T cynbdara
Kanusi, 7 T cynbdara Maraus 1 9 r cyxoro ykpora, u
MEPEMEIINBAIOT.

3areM K IOJYYEHHOH TakuM 00pa3oM CMecH
T00aBIAIOT 5 T pacTeproil 10 IBUIEBHIHOTO
COCTOSTHHS ITOBAPEHHOI coynt «DKCTpay, 3 T cyibdara
kanusi, 10 r cyabdarta MarHus U epeMenIuBaioT.

3 cepust npo6 cneyuanvhoti conesou cmecu. 50
T XJIOpU/Ia HATPUS B BUJIE PACTEPTOM JI0 TBUICBHTHOTO
COCTOSIHMA TIOBApEHHON COJIN «DKCTPay CMEUINBAIOT
¢ 18 r cyxoro ykpona, ¢ 9 r cyxoro uecHoka, ¢ 1 r
KaJneH1yJbl, ¢ 7 r cyabdara kanus, u ¢ 15 r cynbdara
MarHusL.

Jlns TIIAaTeNnbHOTO pAaclpenelieHus] B CMECH
KOMITOHEHTOB,  IIE€pEeMEIINBAHUS  IPOBOJSIT B
HECKOJIBKO 3TalloB, HO OHO JIOJDKHO OBITH HE MEHee
Tpex sTanHbIM. CHavana cmemuBaroT 10 r pacrepToit
JI0O TBIJIEBHIHOTO COCTOSHHUS TOBapeHHON coiu
«9xctpay, 10 T cyxoro ykpora, 9 cyxoro gecHoka, |
T KaJICHAYJIbI.

3areM K MOJIy4EeHHOH TakuM 00pa3oM cMecH
nobasmsror 30 T pacTepTodl 10 IBUIEBUIHOTO
COCTOSTHHSI TOBAaPEHHO cott «DKCTpay, 7 T cynbdara
Kanus, 5 T cynabdara MarHus U 8 T CyXoro ykpomna u
MepeMeInBaroT.

3areM K TOJYYEHHOW TakuM oOpa3oM cMecH
nobasmsror 10 T pacTtepTodl 10 IBUIEBHUIHOTO
COCTOSIHMSA TIOBAapeHHOW comu «JOkcTpa», 10 T
cynb(haTa Maraus ¥ NepeMeIInBaroT.

JIjist TUYUTENBHBIX UCIIBITAHUN HCIOJIb30BAIN
Hanboee pacIpocTpaHeHHYIO IIPOMBIILICHHO
BBIIIYCKaEMYIO0 COJICBYIO CMeCh «Ampireiickas» [7].
[Ipu 5TOM CcMemmBaNy I IEPBOH cepuu mpood: 68 T
Calo4uHON MoBapeHHOU comy, 20 T XJIopHuaa Kauus U
12 r cynbdara Mmarsus; Uit BTOpor cepuu mpob: 61 T
CaIo4uHON NOBapeHHOM coi, 22 r xynopuaa kanus u 17
r cyiabdara Maruus; Ui TpeTbed cepuu npoO: 56 r
CaJI0OYHOW MOBapeHHOU conu, 29 T XIopuaa Kanus u
15 r cynbdara Maraus.

Pe3yabTaTsl U 00cy:K1eHHE

B T1abn. | w 2 mnpuBemeHB pe3yibTaTHI
CIIMYNTEIBHBIX UCITBITAaHWI PELEnTyp MpeiaracMoi
CHENUAIbHOM  COJIEBOM cMecH It OOJBHBIX
TUNEPTEH3UEW C apOMaTU3MPOBAHHON NMOBAPEHHOU
conblo «Anpireiickas». Kak cinenyer u3 pe3ynbTaToB
OTIBITOB TIPHBEICHHBIX B Tabnm. | crenumanbHAas
COJIEBasi CMECh C MOHIKEHHBIM COJIEpKaHUEM HaTpUs
XJIOpUAa HMMEeT CpOK XpaHeHHs |2 wmecsues, a
apoOMaTH3UPOBaHHAS NoBapeHHast COJIb
«AppiTelickas» - 10 6 MecsIeB B 3aBUCHUMOCTH OT
0COOCHHOCTEN PELETITYPHI.

Taouauna 1. CpaBHeHHe CJIeKHBAEMOCTH COJICBBIX CMeceii: npednazaemoii peyenmypol U «A0vizeiicKoi»

CONpOTHBIIEHHUE CHKATHIO, KI/CM? uepes3 IepHo i BpeMEHH (MeCSIIbI)
Ne mpo6rI

1 2 3 10 |12 13
ConeBast cMeChb 110 r[pe;maraeMoi’I peuenrype
1 = = 0,08 017 [027 ]0,60
1 = = 0,08 0,16 026 | 061
1 — — 0,09 017 |027 |06l
2 = = 0,11 018 028 |0,64
2 = = 0,11 018 028 |064
2 = = 0,10 018 028 |04
3 = = 0,12 019 029 |0,68
3 = = 0,12 019 029 |0,69
3 = = 0,12 018 028 | 0,69

[ ]
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CouieBasi cMech «AIbITEHCKAsI

1 0,10 0,19 0,40 0,98 1,45 1,76
1 0,10 0,20 0,41 1,03 1,45 1,78
1 0,10 0,19 0,40 1,04 1,43 1,77
2 0,14 0,22 0,44 1,10 1,57 1,83
2 0,14 0,23 0,44 1,11 1,58 1,84
2 0,15 0,22 0,45 1,12 1,57 1,84
3 0,18 0,27 0,53 1,19 1,63 1,97
3 0,17 0,28 0,54 1,19 1,62 1,98
3 0,18 0,29 0,55 1,19 1,60 1,98

“— IIpU3HAKOB CIIEKUBAEMOCTH IIPOAYKTA He HalileHo

Ta6auna 2. CpaBHeHHe BKYCOBBIX KaUeCTB COJIEBBIX cMeceii: npednazaemoil peyenmypol u «A0vizelickoin»

Pe3yabTaThl OpraHoJeNTAYECKHMX UCIIBITAHUI apOMaTU3MPOBAHHBIX COJIEBBIX CMECEH METOIOM
Homep mnpolu | ciremoro KOHTpoJist o msaTubansHoi mkase [10]

coui ConeBas cMmech | IIpemmaraemas coneBas cMech OO0bI4Has TOBapeHHas! COJb
«ApIrefickas»
Bkyc ropwko-comeHblii ¢ | Bkyc comeHplii ¢ mpusTHEIM | ¥  Bkyc  coneHsrii  0e3

1 TFOPbKMM  TMOCTOPOHHHMM | CHJIBHBIM IPHBKYCOM YKpOIIa M | IOCTOPOHHETO MPUBKYCa
mpukycom 3,0£0,05 gecHoka 3,5+0,03 4,8+0,05
Biye ropeko-conerlii ¢ Bkyc conenslii ¢ mpusTHbBIM | **  Bkyc coseHblii  0e3
CHJIbHBIM TOPBKAM

2 JIETKUM TPUBKYCOM YKpOINa M | HOCTOPOHHErO MPUBKYCa
TMOCTOPOHHUM  HPHKYCOM | 0 hoka 3,8+0,03 5,0+0,02

2,8+0,05

Bxyc ropeko-coneHslil ¢ N - .
Bkyc coneHblii € NOpUATHBIM Bkyc cosieHBIH ¢ JIeTKUM
OYEHb CWIBHBIM T'OPbKUM

3 JIETKUM  TPUBKYCOM YKpONa W | HOCTOPOHHHM IPHUBKYCOM

MOCTOPOHHUM  MIPUKYCOM
2,7+0,05 yecHoka 4,0+0,03 4,7+0,05

* TloBapenHas cosib kamenHas, [Tl «Apremcomnb», p. No 4, ** TloBapenHHass coyib «JkcTpay CraBsHCKas
conenoObBaromas koMmmanust, *** [loBapeHHas conb OacceiiHOBas [ eHHYecKoTo coje3aBoaa

TakuM 00pa3om, SKCIIEPUMEHT MOKasal, YTO cynb¢ar xanmus 7-10;
HCITOJIb30BaHUE npeanaraeMoi crenraibHO I cynbgar maruus 15-18.
COJIEBOMl CMecH, COJeprKamled XJIOpHJ Harpus, MIO3BOJISICT YBEJIMYUTH CPOK XPAHEHUs COJIH C 2
cyabdar Kaius, Cyab(ar MarHus, KaleHIyay, CyXoH no 12 MecsiieB U TpUOIU3UTH €€ COJICHOCTh K
YECHOK M CyXOH yKpoml C  IOCIEAYIOLUM COJICHOCTH OOBIYHOW TOBAPCHHOW COJIM, a TaKKe
COOTHOUIEHHEM KOMIIOHEHTOB, Mac.%: NpUAaTh € NPUSATHBIA NPUBKYC YKpOIla U YEeCHOKa.
XJOpUA HaTpus B BHJIE pPacTepTOd 0 Kpome Toro, Hammume B €€ COCTaBE KaJICHIYJbI
MBUIEBUJHOTO  COCTOSIHMSI ~ TOBapeHHOW  COJH MO3BOJIUT YAYYIIMTh  YMCTBEHHYIO Harpy3ky W
«Qkcrpay 40-50; 3peHHe, a Halu4he CyXOro YECHOKa IIOBBICHUTHh
cyxo# ykpor - 18-20; YCTOHYHUBOCTE K BUPYCHBIM 3a00JICBaHUSAM U YIyIUTh
cyxoit yecHok 9-10%); COCTOSTHHE COCY/IOB.

KaJeHayna 1-2;
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YCJIOBHUSA JIOKAJIBHOT'O CAMOAUATHOCTUPOBAHUA U DOPEKTUBHOCTD UX
HCHOJIb30BAHUSA JIJIS1 PASHBIX MOJEJEN HEHAJIEXXHBIX TECTOB

Annomayun. B pamkax — meopemuko-zpag)oeou  MoOenu  U3yHaemcs — CamoOUuazHOCMUpOBaAHUs
MHO20NPOYECCOPHBIX BLINUCTUMENLHBIX CUCTHEM HA CUCTHEMHOM YPO8HE Npu 603HUKHOBEHUU KPAMHBIX OMKA308 U
npU UCNONBb308AHUU HEHAOEHCHLIX mecmos. Pewiaemes 3a0aua NOKATbHO20 CAMOOUACHOCTNUPOBAHUA — 3A0aid
UOeHMUPUKAYUY COCMOAHUA MOOYNel CUCHeMbl HA OCHOB8E CONOCHABUMENbHO20 AHANU3A UCX0008 B3AUMHO0
mecmupo8anusi Mooyell, Hax00AUWUXCA 8 02PAHUYEHHOU OKpeCMHOCmU om He2o (nodepag mecmuposanus). /s
ucuepnvigaroueli epynnvl Mooeseli HeHaA0eHCHbIX Mecno8 00KA3AHbl YCI08UsL IOKANbHOU UOeHmupurayuu mooyneu
cucmemvl 8 6blOeNeHHbIX "Munosvix”" cmpykmypax nooepagax mecmuposanus, UHEAPUAHMHBIX K CHMPYKMype
NONIHO20 OUACHOCIMUYECKO20 2pagha cucmempi.

Knrouesvle cnoga: n10kanvHas ouaznocmuka Ha CUCTEMHOM YPOSHe, MeopemuKo-epagposas OuacHOCMu4ecKas
MoOenb, MOOenU HeHAOEeHCHO20 mecma, 0y1esbl PYHKYUU COBMECIHOCMU, 3HAYUMOCHb QYHKYUL COBMECTIHOCTU.

1. Introduction paccMaTpuBaeMbIX Ha CHCTEMHOM YPOBHE — YPOBHE
Paciupenne obGnactu [PAKTUYECKOTO [POLIECCOPHBIX MOJYJIEH U MEKMOIYIbHBIX CBS3EH.
[IPUMEHEHNSI MHOTOIIPOLIECCOPHBIX BBIUHUCIUTEIbHBIX OTo nenmaeT axkTyaJbHOW 3aJady aBTOMAaTH3aINH
cucreM (BC), B TOM uuciie B HEOOCTYyKHBAEMBIX Hpoleayp ynpasienus pecypcamu BC, B ToM yucie
CHCTEMax YIpPaBIEHHs UM B CUCTEMAaX YIPaBICHHS OpOIEAYp  ONpEIeNiCHHs  MX  TEXHHYECKOTO
C OrpaHHYEHUsIMHM Ha OOCIY)KHMBAHUE, NPHUBOIMT K cocrosiust. OHUM U3 TIEPCIEKTUBHBIX HANPABJIEHUH
TOMY, 4YTO  ONpPEACISIONEH  XapaKTEPUCTUKON pEIlicHHs 3ajay, CBS3aHHBIX C aBTOMATHU3AIKEi
HOJIE3HOCTH TAKMX CHUCTEM SABISETCH KUBYUECTH — OTIpeIeNIEH S COCTOSIHUS BC (3amau
CIIOCOOHOCTD CHCTEMBI COXpaHSATh CaMOJIMarHOCTHKH),  SBJIAETCS  MCIOJb30BAaHUE
paboTOCIOCOOHOCTh B YCIOBHSX KPAaTHBIX OTKA30B, COIOCTABHUTENLHOTO AHAIM3a HCXOJ0B B3aUMHOTO
~ .
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TECTUPOBAHUS €€ IPOLECCOPHBIX MOIynei (nmanee
npocto Moxayien) [1].

XapakTepHast 0COOEHHOCTD
CaMOJMArHOCTHUPOBAHUS B  YCIOBUSIX  KpPaTHBIX
HEHCTIPaBHOCTEH, pacCMaTpUBAaEMBbIX Ha CHCTEMHOM
YPOBHE, COCTOMT B HCIOJB30BAHMM TIOJNHBIX, HO
HEHaJIe)KHBIX, TecToB. [locnenHee o3HawaeT, YTO
OILIEHKA COCTOSIHHMS TECTUPYEMOTO MOJIYIIA, JaBaeMas
UCIPaBHBIM TECTUPYIOLIUM MOJYJEM, TOCTOBEPHA, a
OLIEHKA, KOTOPYIO JaeT HEUCIPABHBIN TECTUPYIOLINI
MOJ1yb, MOJKET OKa3aTbCA HEBEPHOM.
HcuepnpiBatonias  rpynmna MoOZENEH IOJIHBIX, HO
HEHAJIeKHBIX, TECTOB, MIPUMEHSIEMBIX JUIs
oOHapyXeHHs yCTOWYMBBIX OTKazoB Mopyneii BC
omucana B [2].

B [3] mnpeanoxxkeH mNOAXOJ, TMpPU KOTOPOM

camoaMarHoctupoBanne kuBydnx BC  ocymie-
CTBJISICTCS. C  IIOMOLIBIO  QJAllTUBHBIX  JICLICH-
TPAIN30BAHHBIX  AJTOPUTMOB. OTINYUTEIBHOM
CJI131 - xparxoe omu- YEepTOM JTOro MOJX0Ja
CaHWe  WHBAJIUIU3ALUN ABJIACTCA TO, 4qTo
TecTa. MuBanuauzanus COCTOSIHUE KaxXJ10Tro
paccmarpuBaercst KaK MOZLYIIS BC

MCKa)KEHHUE PE3-Ta TECTa B
OIIPENEIISIETCS B

TECTUPYEMOM uin npu
nepenaue! 3jech MOJENb pesynpTare aHaJinza
XapaKTEpHU3yeTCs  TOJBKO HEKOTOPOTO
ABYMsA TOCIEAHNMI HOJIMHOYKECTBA HCXOHI0B

3HAKAMH

TECTUPOBAHUS
(pparmMeHTa CHHApPOMA COCTOSHHSI  CHCTEMBI),

MOJIy4aeMOTO B PEaJIbHOM BPEMEHM, U OTHOCSILEr0Cs
K OTpaHHYEHHOH OKPECTHOCTH AaHAJIH3HPyEeMOTO
MOJIyIIst (JIOKaIBHOE CaMOANarHOCTHPOBAHHUE).

Jns U3y4YCHUS npobiem JIOKaJIbHOM
CaMOANAarHOCTHKU HCTIOJIB3YETCSI TEOPETHKO-
rpadoBasi Mojens [4], mpencTaBisromas co0oit
o6oomenne I[IMY-momenu [1]. Momens [4]
MIO3BOJISICT BBIWICHNUTH W C OOLIMX MO3HMIMHA U3ydaTh
3aBHCHMOCTb JUArHOCTHUYECKUX aTPUOYTOB CHCTEMBI
OT CBOICTB HCHOJIb3yeMOH MOJENIN HEHAIEKHBIX
TecToB. O000IIEHHAs MOJENIb MPEACTABIACT COOOM
nmBoiiky <D, A>, rme mmarHoctmueckuit rpap D —
MOJIeNb CTPYKTYPBl (TECTOBBIX) CBsI3eH MEXIYy
MOJIYNISIMH CHUCTEMBI, IO KOTOPBIM OJHH MOAYIH
MIPOBEPSIFOT COCTOSIHUE APYTHX Mojnyned, u <A> —
MO/IeNb TecTa, HCTIONIb3YeMOT 0 IS
CaMO/IMarHOCTHPOBAHUSL.
<A>=<a(g, g) alg, b) a(b, g) a(b, b) > —
4yeTBepKa OyNeBBIX IEPEMEHHBIX, YKa3bIBAIOIIAs
3HAQUEHMs HMCXOJa TECTUPOBAHUS TIPH  BCEX
BO3MOXHBIX ~ COCTOSIHMSAX,  TECTHPYIOIIEro U
TECTUPYEMOTO MOAyJeH (COOTBETCTBEHHO NEPBBIA 1
BTOPO#1 CHMBOJIBI B KPYTJIO# CKOOKE); §— UCTIPaBHbII
MOayib, b— HewcnpaBHBI Momynb. Kakmas
NepeMeHHas NPUHUMAET OIHO U3 TPEX 3HAYEHM:
z€{0, 1, x}. 3nauenus 0 wim 1 o3HA4AIOT, YTO
TECTUPYIOIIMHA  MOJAYITb  OLEHHBACT  COCTOSIHUE
TECTHUPYEMOTO KaK MCIPAaBHOE WM HEUCIpPaBHOE
COOTBETCTBEHHO, a CHMBOJ ‘X~ COOTBETCTBYET
Henpenckazyemomy (0 miam 1) pe3ynbTary OIIEHKH.

Y4uuTHIBast, 9TO MCXOJ TECTa U3 MCIPABHOTO MOIYIIA
JIOCTOBEpPEH NpPH BCEX MOJENAX TECTHPOBAHHUS, T.€.
a(g, g9) =0 u a(g, b) =1, HWKE HCIOIB3YEM
COKpaIieHHOe 0003HaUCHIE

<A>=< a(b, g) a(b, b) >, umm
<A>=<zz>.

B [4] ycraHoBIeHa B3aWMOCBS3b MEXKIY
MoZensIMU [2] HEHaAeKHBIX TECTOB M TIOKa3aH
KOHIIETITyaIbHBIA XapaKTep UCIIOIh30BAHUS OYyIIEeBBIX
¢ynakmmit  (pyakouii  coBmectHoctH, DPC) A
pelIeHusI OCHOBHBIX 3aJad  CaMOJHarHOCTHKH;
M3ydeHbl CBOHCTBa dneMeHTapHBIX @©C, KOTOpBIE
OTIMCBIBAIOT CBA3b COCTOSIHUSA MOJTyJeH,
YYaCTBYIOIIMX B BBIIOJHEHWH TECTa, C HCXOJ0M
9TOTO TecTa sl pasHbIX MoJiesneld TecToB u3 [2].
BBenensl mokaszatenu 3HAYUMOCTH 3JIEMEHTapHBIX
®C u uUX KOMIO3ULUH [UIsl  ONpeAeseHUs
(haKTHYECKOTO COCTOSIHUS MOJYJIEH, Y4aCTBYIOIINX B
TECTHPOBAHUM.

B [3] mia HeKoTOphIX MOJenel HeHaAEeKHBIX
TECTOB OOHapy)KeHa 3aBUCHMOCTh 3HAUUMOCTH
(yHKIMHA COBMECTHOCTH OT CTPYKTYphI mnojarpada,
WHAYIHPYEMOTO (parMEHTOM CHHIPOMA COCTOSHHS
cucteMsl. ColiepxaHue CTaTbU COCTABIISIET pEIICHHE
HOBOH 3aJauil — CHCTEMaTH4YECKOTO HCCIICOBaHUS
sHaummoctt  @®C  oT  CcTpyKTyphl  moarpada,
HUHAYIHPOBAHHOTO MHO>KECTBOM TECTOB,
BEITIOJTHAEMBIX B IIPOIIECCe CaMOAUArHOCTUPOBAHMS.

CraTbsl COCTOUT U3 BBEIEHUS U MATH Pa3JENIoB.
B pasmene 2, wuMmeomeM IOATOTOBUTEIBHBIN
XapakTep, JaHo olliee IpelCTaBIEHHE O Ipolecce
JICIIEHTPAIM30BaHHOTO aIalITHBHOTO
CaMOJMAarHOCTHPOBAHUS W TPUBEACHBI OCHOBHBIC
ompenerneHus, Kacaromuecss mnpumeHenus PC. B
pasmene 3 cCOAEpKUTCA TIOCTaHOBKAa 3amadym. B
pasnenax 4 v 5 U3ydeHbl JUArHOCTUYECKHE CBOMCTBA
"tunoBeIX" moarpagoB, oOpa3yeMBIX B IIpoliecce
caMOJUarHoctTuposanus. B pasnene 6 moaBeneHEI
UTOTH UCCIICOBAHUS.

B cBs3M ¢ mIMpOKOW pacmpoCTpaHECHHOCTEHIO
[IMUY-mozmenu U ¢ IEIbIO COKpAIICHUs 00bema
paboThI OTFCaHue OCHOBHBIX TTOHATHI
CaMOJIMaTHOCTHKH TPU KPATHBIX HEUCIPABHOCTSIX H
HEHAJe)KHBIX TecTaX OMyIIeHo. B maHHOW paboTte
UCTIONB30BAHBl ~ TEPMHUHOJOTHS W HOTAIWS,
BBE/ICHHbIE B paboTax [2, 3, 5-7]; kpaTkuil CIIHCOK

UCTIOIB3YEMBIX obo3HaYeHNH MIpHUBEJCH B
IIpwnoxkenuu.  JIns  ynpolueHus — U3J0XKCHHS
TEPMHHOJIOTHSI ~ CHCTEMBI  paclpoCTpaHEHa  Ha

HpeI[CTaBJIHIOIlII/Iﬁ €C L[I/IaFHOCTI/I‘{eCKI/Iﬁ rpan.

2. Preliminary observations

2.1. Model of local self-diagnosis algorithm.
Hust CaMOIMarHOCTUPOBAHUS HCTIOJTB3YIOTCS
JICLIEHTPAJIU30BaHHbIE AITOPUTMBI, MPUMEPHI
peanm3anyu KOTophIX onucasnsl B [S 1. 3 ]. B [3, 4,
6, 7] omucaH MOAXOJ K CamMOJUarHOCTHPOBAHMUIO,
OCHOBaHHBI ~ Ha  TOM, 4YTO  OMpEJeeHHUEe
(axkmuuecko2o COCTOSIHUSI KQXKIOH BEPILHUHBL V, U €

Philadelphia, USA

152

2 Clarivate
Analytics indexed



ISRA (India) = 3.117 SIS (USA) =0.912 ICV (Poland) =6.630

. ISI (Dubai, UAE) = 0.829 PUHII (Russia) = 0.156  PIF (India) =1.940

Impact Factor: g2 australia) =0564 ESJI(KZ)  =8716  IBI (india) =4.260

JIF =1500 SJIF (Morocco) =5.667  OAJI (USA) =0.350
v, JIMarHOCTHYECKOI0 rpaga D = (V,E) Ha  mMakpoypoBHE  caMOAMarHOCTHPOBaHHE
OCYHICCTBJIACTCA C TIIOMOLIBIKO IIPABUII COIIOCTA- MOXKCET paCCMATpUBATLCA KaK MPOLECC MOPOKIACHUS,
BUTCJIBHOTO aHaJin3a HUCXO0J0B TECTUPOBAHUA, CIIMAHUA W pa3acJICHUsA HE3aBUCHUMO 06p8.3y€MI:-IX

KOTOpBIE OTHOCATCA TOJIBKO K BEpIIMHAM M3 €e
OTpaHMYECHHOH (M CIIOCOOHOM K M3MEHEHHIO B XOJE
JMarHOCTUPOBAHMS) OKPECTHOCTH W Ha3bIBAIOTCS
npasunamu (JIOKaTBEHOTO) camoonpeoeneHus..
JanHplii  moaxox — ompaBmaH Uil JKHMBYYMX
GonpnremacmtabHBIX  MHOTOIIpOLIECCOpHBIX BC, B
KOTOPBIX OIpPEJEICHNE TEXHUYECKOTO COCTOSHHS
COBMEIIEHO C HCIOJIB30BAHHEM CHCTEMBI 11O
Ha3HAYCHUIO.

OnumeM  BKparie
CaMOo/IMarHOCTHPOBAHUS,
MOJIEITh CHCTEMBI. AJroput™ JIOKAJILHOTO
CaMO/JMarHOCTUPOBAHUS  TIpeICTaBisieT  co0oit
WTEPATUBHBIH NPOLIECC, Ha KAKAOM Ilare KOTOporo
MOCIIEZIOBATEIbHO  BBIMOJHSIOTCS  CIEIYIOIIHUE
neictBusa: 1) TecTHpoBaHME, 3aBeplLIAIOIEECS
OTIpENETICHUEM 3JIEMCHTOB CHHAPOMa COCTOSHHS
JIMarHOCTUYECKOTO rpada, KOTOpbIE OTHOCATCA K
YYaCTBYIOIIMM B TECTHPOBAaHUM BepIIMHAM, 2)
COIIOCTaBHUTENBHBIA aHANM3 ()parMeHTa CHHAPOMA,
MIOJIyJEHHOTO K TEKyIleMy MOMEHTY BpeMeHH, 3)
nepenada pe3ynbTaToB aHANIM3a APYTHUM BEPIIMHAM
JuarHoctuueckoro  rpaga. Pesynmprarom  aTHX
oTepanyii ABISIETCS U3MEHEHNE COCTOSHHS BEPIINH
JIMarHOCTUYECKOTO rpada (WM mpocTo '"COCTOSIHUS
rpada"). Cocrosinue rpada OmUChIBAETCS C TOMOIIBIO
METOK, COINOCTaBJCHHBIX €ro BepinuHaMm. Kaxmoit
BepUIMHE V corocraBieHa Metka m(v) € M, M =
{0,1, 2 3,...}). 3uauenue m(v) =2, ecm
(hakTHYECKOE ~ COCTOSHHE  BEpPUIMHBI V  HE
nAeHTH(GUIMPOBaHO (B YaCTHOCTH, TEpel] HadaaoM
JMarHoCTUpoBaHus); 3HadeHue m(v) =0 win
m(v) = 1, eciiu 1o pe3ylbTaTaM aHAIN3a CUHIPOMA
o(F,) BepmHMHa V TIpU3HaHAa COOTBETCTBEHHO
UCIPAaBHOW WM HEHUCHPaBHOH (3TH COCTOSHHA
Ha3bIBaeM @unanbHbimu). COBOKYITHOCTh HAalICHHBIX
(pMHATBHBIX METOK BEPIINH, TaK JKe, KaK caM IPOoLecc
WX OIPEACNEHHs, Ha3bIBAEM pasMemKou epaga.
Pa3zmerka rpacda 3aBepuaercs, KOrja yCTaHOBJICHO
(MHANBHOE COCTOSHHE U1 BCEX €ro BEPIIUH, YTO
COOTBETCTBYET CaMOJMarHOCTHPOBAHHIO O€3 peMOHTa
[1]. Ilpu BbIONIHEHNH pa3METKHU MOBEJICHUE KaKIOU
BEpUIMHBI V rpada 3aBUCUT OT COCTOSHHS CMEXHBIX C
HEI0 BEpIIMH C Y4Y4eTOM 3HAYCHUS METOK M3
MHOXKECTBAa M, TIPHCBOGHHBIX BEPIIMHAM W3
HEKOTOpOil ~ e€  OrpaHMYEeHHOH  OKpECTHOCTH,
Ha3bIBAEMOW nodepagom mecmuposanusi. BepumHel
noarpada TECTUPOBAHUS CBSA3aHBI TPAH3UTUBHBIM
OTHOUIEHHEM TECTHPOBAHUSL.

MOJICIb aJIropurMa

HCHONB3ys  rpadoByrO

! MouHocTs MHOXKECTBA M 3aBHCHT OT BHIOOpa CTpaTeruu
CaMOJIMarHOCTHPOBAHUS, PEIIAIOIINX IPaBHWI HACHTH(HHKALMH
COCTOSIHMSI BEpIIMH M oO0OecredyeHuss OOMEHa IMarHOCTUYECKOM
nH}opMaIy MKy BepuInHaMu rpada.

noarpaos TECTUPOBAHMUSL. Wunmmatopom
oOpazoBanus noarpada TECTUPOBAHUS MOXKET OBITh
mro0ast BEPIIMHA MO0 HEKOTOPHIM BHEITHUM YCIOBHSIM
(Hampumep, KOMaHAA ONEPAIIOHHONW CHCTEMBI,
KOMaH/Ia OT TECTHUPYIOIIEr0 MOAY/S WIA OT MOJIYJIS
CMEXHOTO NoArpada TeCTUPOBAHHUS).

Kaxmoii Bepmmue V rpada mprcBamBaroTCA
METKHU-CITUCKH, COIIOCTABJICHHBIC HEKOTOPBIM
BBIJICJICHHBIM DJIEMEHTaM M3 MHOXecTBa M. B
MpOIIECCE  Pa3METKH  BEPIIMHBI  OOMEHUBAIOTCS
METKaMH-CIIUCKaMH, TaK YTO KaKAas M3 HUX 3HaeT
COCTOSIHME BEpIIMH M3 HEKOTOPOIl €e OKPEeCTHOCTH.
BennunHa ¥ COCTaB OKPECTHOCTH sl KaXIOH
BCPUIMHBI MHAWBUAYAJIbHBI W 3aBUCAT OT NOPSAKa
TECTUPOBAHUS, WCXOIOB BBIIIOJHEHHBIX TECTOB, OT
3aJiepKeK B TEPEChUIKE HHIMBHIYaJbHBIX METOK-
CIHCKOB M Ap. BaxHo, 4Yro Kaxkgas BepIIMHA
"BBIYUCIIICT" CBOE COCTOSIHHE, UCXOJs U3 TEKYILEro
3HA4YEHHUsI €€ METOK-CHHCKOB. JleTanm, Kacarouiuecs
yIIpaBJIeHUs OArpadaMu TECTUPOBAHUS U ITepeaadeii
METOK-CIIICKOB 4HTaTellb MOXeT Haiitm B [3]; B
JAaHHOW  cTaTbe€  M3Y4alOTCS  AWAarHOCTHYECKHE
CBOWCTBa  pa3NMYHBIX  CTPYKTYp  mnoarpagos
TECTUPOBAHMUSL.

Cyl1iecTBeHHOH HOBOM1 0COOEHHOCTBIO
pa3BHUBaEMOro MoJIx0/1a K JIOKAJIEHOMY
CaMO/IMarHOCTUPOBAHUIO  SIBISIETCS  BO3MOXKHOCTD
OIIEPAaTUBHON KOPPEKTUPOBKHU 3HAYEHUS IIPOEKTHOMU
XapaKTEePUCTUKU CHCTEMBI — KpaTHOCTH
JIOMYCTUMBIX HeucnpaBHocTel t, t<N—1, B
cilydae, KOT/ia JUIsl HEKOTOPBIX BEPIINH OMPEACICHBI
METKM (DMHAJIBHOTO COCTOSIHUS?. YCTaHOBKA Ha I-M
mare pasMETKn q)HHaJ'leOFO COCTOSIHUS
HEHCIPaBHOCTH JUIi N BEPIIMH OKPECTHOCTH,
YYUTBIBAEMOM B  BEpLIMHE V, IPUBOIUT K
KOPPEKTHPOBKE WHIUBHUIYaJIbHOTO  Hopozd
camoonpedenenus QM (v) Bepumnn V: QM (v): =
Q=Y (v) —n. YcraHoBka (GMHATLHOTO COCTOSHHS
WCTIPABHOCTH JJIsl BEPIIMHBI V IPUBOJNT K YCTAHOBKE
QM(w):=0, nOCKONLKY  HCXOABI  TECTOB,
BBIIIOJIHSIEMBIX HCIIPABHOM BEPIIMHON JOCTOBEPHBI
Juisl 000 MOJENN HEHaJe)KHOTO TECTHPOBAHMS, a
TaKKe K YCTAaHOBKE (MHAIBHOTO COCTOSIHHS IS
CMEXHBIX BepmnH w € ['(V), TecTHpyeMBIX H3 V,
COOTBETCTBEHHO Ucxoay a (v, w) Tecra.

UnenTuuuupoBaHHbIe HEHCIIPaBHbIC
BEpUIMHBl €  WHOWJASHTHBIMH MM JyramMu
UCKIIIOYAIOTCS W3 JAuarHoctudeckoro  rpada.
WnentndunypoBaHHble  HWCIPaBHBIC  BEPIIMHBI
00pa3yloT JIMarHOCTHYECKOE S/IpO, HMCHOJIb30BaHUE

2 Yro6bI TIOAYEPKHYTh NEPBUYHOCTH BJIUSHHUA  COIVIAICHUS O
KpPaTHOCTHU JOIYCTUMBIX HeHC]’[paBHOCTeﬁ Ha JUAarHOCTUYECCKHUEC
CBOICTBa CHCTEMBI, €r0 Ha3bIBaIOT akcuomotl KpamHocmu.
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KOTOPOTO YMEHBINAET YHCIIO TECTOB W/MIIM OTIEpaLlii
COIOCTaBHUTENILHOTO aHaM3a, HEOOXOJUMBIX IS

I/I,EleHTI/ICbI/IKaI_lI/II/I COCTOSAHUA JUArHOCTUYECCKOTO
rpada.
2.2. Unreliable Test Models and

Compatibility Functions. B paGote [4] moka3aHo
KOHIETITYaJIbHOC 3HAYCHNUE NCIIOJIb30BAHUA 6YJIGBLIX
(hyHKIMH, Ha3BaHHBIX (QYHKIMSIMH COBMECTHOCTH, B
KadecTBE (POPMAIBHOTO ammapaTra Ui OIHCAHHS
CBsA3U MCXKAY COCTOSTHUCM MOI[ynCﬁ, Y4aCTBYHOLIUX B
BBITIOJTHCHHUHU TECTa, U 3HAYCHUCM €ro Hucxonaa. Ora
CBSI3b C Pa3HBIX CTOPOH U3Y4aeTCs IIPU PELICHNH TPEX
OCHOBHBIX 3aaa4 CaMOJHUarHOoCTHKHU aHaJin3a,
CHUHTE3a 1 CaMOANarHOCTUPOBAHUSA.

Omnucanue MOACIN HCHAJACKHOI'O TECTa MOKET
OBITH TIPEJICTABJICHO B JBYX SKBHUBAJICHTHBIX (hopMax

— B BHUJE OIMCAHHOMN BBIIIE OBOMKHA <A> M B BHUIE

napel OyJIeBBIX GbyHKUHit, Ha3BaHHBIX
3JIEMEHTApHBIMH  (QYHKUHSMH  Z-COBMECTHOCTH,
(v, w), KOTOpbIE COOTBETCTBYIOT JIBYM

¢unanpHpIM coctosiHusM Bepumubl: Z € {0, 1} [4].
[Mocnennee mnpexacTaBieHue yAOOHO ISl PELICHUS
3agayd  camojuarHoctuposaHus.  Kaxmas w3
JJIEMEHTaPHBIX GbyHKIMN Z-COBMECTHOCTH
MepEeYHCISIET T€ COCTOSHUS Maphl U3 TECTHPYIOIIEH V
U TECTUPYeMOHl W BEpIIMH, KOTOpBIE TOPOXKAAIOT
UCXO0J z=0 wm z=1 Tecra (v, w).
OnemenTapHble (QYHKIUH Z-coBMecTHOCTH (DDC)
JUIsL MCUEPIIBIBAIOLLEH TPYIIIbI MOJEIIEH IIOJHBIX, HO
HEHAJIS)KHBIX, TECTOB IIPHUBEICHHI B Tabmme 1.

Taoauna 1. JneMeHTapHbIe PYHKUMHN Z-COBMECTHOCTH

Bug DOC OnemeHTapHas  ¢QyHKnus Z- | Mcmonp3oBanue DDC B MOJENIX TECTOB
COBMECTHOCTH

1 2 3

0-1 folv, w)=vVvw <xx>, <X0>, <0x>, <00>

0-I1 folv, w)=w <x1>, <01>

O-111 fo(v, w) = vwVow <1x>, <10>

0-1v fo(v, w) =vw <11>

1-1 filv, w) =vVvw <xXx>, <x1>, <Ix>, <11>

1-11 filv, w) =vwVow <x0>, <10>

1-111 filv, w=w <0x>, <01>

LV Lo, w) =vw = fo(w,w) | <00>

Kak BugHO U3 Tab1n. 1, HcuepnpIBaromas rpymma
MOJIeNeil  HEHAaJEeKHBIX  TECTOB  OIHCHIBACTCS
KOM6I/IHaI_H/IHMI/I N3 4YCTBIPEX BHUJIOB DJICMCHTAPHBIX
¢GbyHkouii  0-COBMECTHOCTM M 4YeTHIpEX BHUIOB
3JIEMEHTAPHBIX QyHKIUIT 1-COBMECTHOCTH.

B TaoII. 2 TIPUBEICHEI CBOJCTBa
CUMMETPHYHOCTH M TPAH3UTUBHOCTH® 3J1EMEHTAPHBIX
(YHKIUIH COBMECTHOCTH, NMOJYy4YEHHbIE C MOMOLIBIO
TEOPETUKO-MHOKECTBEHHOTO HoAX01a u
MPENCTaBISIIONIAE OTHOIICHHE TMOPS/AKA BEPIIMH
{v, w}, ydacTBymOUIMX B BBINOJHEHHU TECTa, MO HX
¢unansHOMy cocTosHHIO [8] (B Ta6m.2 cumBon v
NpEeNCTaB/sieT  3HA4YCHHE, KOTOpOe  MNPHHUMACT
JIBOMYHAS [TEpEMEHHas V).

Onpeoenenue 1 [8]. Dnemenmapnas ¢pynkyus z-
COBMECHOCIU HA3bIBACTNCA U3OMPONHOU, eClu OHa
cooepoicum KOHCMUMYeHmbl eOUHUYbl, 68 KOMOPbIX
nepemenHvle UMeIm O0OUHAKOBYIO (UHEEPCHYIO UNU
HeuHBepCHyI0) opmy u / wiu napy KoHCmMumyewm

% BuHapHOE OTHOIIEHKE HAa MHOXeCTBE V SBJISETCA TPAH3UTUBHBIM
M, v, W, U e V{(VTW) A (WTu) — (VTu)},
HUHTPAH3UTUBHBIM (InT),

vv,w, u eV{(vTwAWTU — m},

(NT), korza OHO He SIBISCTCS TPAH3UTHBHBIM M HE SIBISCTCS

Korja
Koraa

HETPAH3UTUBHBIM

€OUHUYDL C NepeMEeHHbIMU, UMEIOWUMU PA3HBLE 3HAKU
uneepcuu. DYHKYUIo, He 001A0AWYIO CEOUCMEOM
U30MPONHOCMU, HA3BIBAEM AHUZOMPONHOIL.
OTHOLEHNE N30TPOITHOCTH / aHU30TPOITHOCTH (|
[ Anl) npexcraBiaser 0COOBIA BHA OTHOLIEHHUS
CHMMETPHUYHOCTH, COCTOSIUMI B WHBAapHAHTHOCTH
3aJJaHHOTO UCXOJa Z TecTa OT BbIOOPa TECTUPYIOIIEH
(Tectupyemoii) BepUIMHBI Ha Tape  BEpIIHUH,
yuactByromux B tecre:  f(v, w) = f,(w, v).
CBO#CTBO HM30TPONHOCTH IO3BOJISIET TPUMEHSTh
HEOPHEHTUPOBAHHbBIE AUATHOCTHYECKHE Ipadpl.
[ycte  Fp o0pa3  HewcIpaBHOCTEH
muarsoctiyeckoro rpada D, o (F,) — dparment
MOPOXKaEMOTo UM CHHJIpOMa, KOTOPBII
c(OpMHUPOBaH B pe3yNbTaTe I UTEPALUA TPOIETYPhI
pasmetku, 0 (F) € o(F,), u Dy — mnoarpad
muarHoctuaeckoro  rpada D,  wmHmynmpyemsrit
snementamu ¢ (F,) ¥ HaswIBaeMElil nodepagom
mecmuposanua.  CBsi3b  MEXAy  (parMeHTOM

UHTPAH3UTHUBHBIM!

v, w, u e V{(VTw) A (WTu) — (VTu)}.
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cunnpoma ¢ ) (Fy) ¥ NOPOKIAONIUME €ro 06pa3aMu
HEUCNIPAaBHOCTEH BBIpaKaeTcs B BHUIE (QyHKIHMH

COBMECTHOCTH, KOTOpas ~MpEACTaBIseT  coboii
KOHBIOHKIMIO  JJIEMEHTApHBIX  (OYHKUMH  Z-
COBMECTHOCTH,  COOTBETCTBYIOUIMX  3HAYCHUAM
anementoB w3 oU)(F,), TpHBENEHHYIO K

COBEPIICHHON TU3BIOHKTHBHOW HOPMAaIBbHOH (hopme

(CAH®) n u3 KOTOpOH MCKIIOYEHBI KOHCTUTYCHTHI
eIIMHMLBI, cojepxamue Oosiee t TEpEeMEHHBIX B
WHBEepcHOW  ¢opme, 31ech t  —KpaTHOCTh
HeHCIpaBHOCTEH, COOTBETCTBYIOMIAS
paccMaTpuBacMOi MO HEHAISKHBIX TECTOB.
OOpazyemast B utore (Gopmyia MpenCTaBiseT
pedyyuposaniyto QYHKIUIO COBMECTHOCTH [9].

Tab6auna 2. OtHomenus nopsiaka aiasa IPC. 3naunmocts IPC

OnementapHas  ¢yuknus | Mzorponrocts | TpansutuBHOCTB | Xapakrep OTHOIICHUS
Bug Z-COBMECTHOCTHU TopsIAKa
90C
1 2 3 5
0-1 fov, w)=vwVvowVow | Anlp YacTuuHbIi HOPAIOK:
v'=w
0-1 fotv, w) =vwVvow Anlo YacTuuHbli HOPAIOK:
v'=w:w =0
0-111 fo(v, w) = vw Vow lo OKBHBAJIEHTHOCTb:
v =w
0-1v fotv, w) =vw lo OKBHUBaJIEHTHOCTb!
v'=w =0.
1-1 filv, wy=vwVvovwVvow | I NT INepeceuenmue:
Vv, w €V {[a(v, w) =
=1] - {v, w}n F, # 0}
1-11 filv, w) =vwVvow Ih InT HepaBHOCHJIBHOCTB:!
Vv, weV {[a(v, w) =
=1]->{v #w}
Ilepeceuenue:
Vv, w eV {[a(v, w) =
=1] - {v, w}nF # @}
- | fitv, w)=w=vwVvw | Anly YacTHIHBIA MOPSAIOK:
v<wiw=1
1-1v filv, w) =vw Anly JIroboit  l-momrap — 31O
TPUBHAILHBIN Tpad

JIrobyto pyHKINIO, TOTYIEHHYIO B Pe3yibTaTe
TOKJIECTBEHHBIX MPe0Opa3oBaHUN peaylUpPOBaHHON
(yHKIIMM ~ COBMECTHOCTH,  TaKKe  Ha3bIBacM
penyuupoBaHHO#. TokaecTBeHHbIE TIPeoOpa3oBaHuUs
peLyLMPOBAaHHOM (byHKINN COBMECTHOCTH
MO3BOJISIIOT ~ TI0JIy4aTh HOBYIO HHGOPMAIMIO O
COCTOSHMM  BEpIIMH moarpada  TeCTHPOBaHUS,
o0pazyeMoro B ITporecce pa3MeTKH.

"Tlone3nocTs"  pemyLupoOBaHHON
COBMECTHOCTH npu pemeHnn
COINOCTAaBUTENBLHOIO aHanmu3a HCXOZI0B
BBINOJTHEHHOTO ~ TECTUPOBAHUS  OLCHUBAIOT  C
MOMOIIBIO JIBYX TMOKa3aTened swauumocmu [8]:

GbyHKIIUH
3a/1auu

4 1-[0}1 JIMarHOCTHYCCKUMHU CBOWMCTBAMM TIOHMMAaeM JIFOObIE

KOIM4YCCTBCHHBIC WA Ka4C€CTBCHHBIC IIOKA3aTC/IA, KOTOPBIC
TIO3BOJIAIFOT OLICHUTH JOCTHXKHUMOCTDH WA 3(1]¢)8KTI/IBHOCTL caMoaun-

onpedenumocmsp, Korna (QYHKOUS UMEET XOTS OBl
OJIHy OOIINYI0 TIEPEMCHHYIO, U HPOOYKMUBHOCHb,
Korma ¢opma (GYHKIHH COBMECTHOCTH ITO3BOJISET
YTOYHUTH (MM OTPAaHUYHTH) O0JIACTH PACIIONOKEHHS
BEPIIUH, KOTOPbIC HMEIOT 3aJaHHOC (PHHAIBHOE
COCTOSIHHE, B ITorpade TECTUPOBAHUS.

Hanuuue nnu oTcyTcTBHE CBONMCTB 3HAUMMOCTH
3aJJaHHON (HYHKIIUUM COBMECTHOCTH AaCCOIUHPYEM C

He(l)OpMaJ'II)HI)IM IIOHATUEM "Z[I/IaFHO CTUYCCKUC
cBoifctea" COOTBETCTBYIOMIETO noarpada
TECTUPOBAHUS. CBoiicTBa 3HAYNMOCTHU

AIIEMEHTAPHBIX (DYHKIIUH COBMECTHOCTH HM3Y4CHBI B
[9] m mpuBenmenst B Tabn. 2. B manHOW pabote

arHOCTUPOBaHMsA, a TaKXKe IPU3HAKH, KOTOPbIE I103BOJISIOT
UACHTU(GUIMPOBATH COCTOSHUE OTAEIBHBIX MOYJICH CUCTEMBI.
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UCCIEYIOTCS CBOWCTBA 3HAYMMOCTH KOMHO3UYULL
aneMeHTapHbIX (yHkimii  0-coBmectHocTH M 1-
COBMECTHOCTH.

Hcxonsts w3 Ttoro, 4uro wuaeHTH(UKanus
COCTOSHHSI ~ BEpIIMH JWArHOCTHYECKOro  rpada
OCYIIECTBIISICTCS. B PE3YIBTATE CONOCMABUMENLHOO
aHam3a HCXOJI0B TEeCTHUPOBAHUA, KaXJI0it
KOMITOHEHTE CBS3HOCTH Tmojarpada TeCTUPOBAHMS
COOTBETCTBYET OT/ENbHasE (YHKUHUS COBMECTHOCTH.

IMosTOoMy, ecnu He OroBOpeHO Jpyroe, 0e3
HapylieHuss OOIIHOCTH B KadyecTBe mojarpada
TeCTI/IpOBaHI/Iﬂ paCCManI/IBaeM TOJIBKO CBA3HBIC
noarpagBbL.

Habmromaemoe B Tabm.l coBmajgeHue BHIOB
SNIEMEHTAPHBIX  (PYHKUUH  Z-COBMECTHOCTH IS
pa3HbIX MOJeJeld  HEHAJEeKHBIX TECTOB  JaeT

OCHOBAHHME JICINTh MOJIENH Ha Tpynnsl. Eciin Moxenn
TECTUPOBAHUS UMEIOT OJHY U TY K€ JIEMEHTApHYIO
(QYHKIUIO Z  -COBMECTHOCTH, TO JUIS  HHX
JIMarHOCTUYECKHE CBOMCTBA JIF000TO BBIJIEICHHOTO Z
-oarpada TecTUpOBaHUS coBmanawT. OUYeBUAHO
TaK)Ke BBIMOJHEHHE O00CYXKAeMOro CBOWMCTBA IS

00BpenHeHNS JTI00BIX Z-ToATpadoB Dz(i), Déj ) € Dy.

3. Formulation of the problem

Knaccuueckas MTOCTaHOBKA 3amaun
CaMOJIHarHOCTHPOBAHUS CUCTEMBI UMEET CJIC Y OIIIHIA
Bua. Jlauel: MHOKecTBO F(f) momycTHMBIX 06pasoB
HEUCIIPABHOCTEW C KPaTHOCTBIO, KOTOpas HE
MpeBHIIaeT 3aJaHHOTO 3HadeHWs { (3TH 0Opasbl
HEHUCTIPaBHOCTEH COCTaBJISIOT MHOECTBO
donycmumoix); tpad D = (V, E) t-nuarnoctupyemoit
CHCTEMH; MOJeNb HEHAIe)KHBIX TECTOB <ZZ>;
cnenuduKanus yCIOBUI BBIIOTHCHUS JUATHOCTUKY.
Crierudukanus yKa3bIBaeT JOTIOJTHUTEIIHHBIC
YCIIOBHSI CaMOJIMArHOCTUpOBaHUA. B maHHOM pabote
paccMaTprBaeTCsI JIOKAJIbHOE camou-
arHOCTHpOBaHUE 03 pEMOHTa U1 YCTOWYHBBIX
HEHUCTIPaBHOCTEH (oTKa30B) MOJTyJICH
BBIYHMCIUTEIBHON cucTeMbl [4]. 3amada camomu-
arHOCTHPOBAaHUS COCTOMT B TOM, 4TOOBI IIO
33JJaAHHOMY CHHJIPOMY 0 YCTaHOBHTB MOPOIKIAFOIITHIA
ero o0pa3 HeucnpaBHoctel Fy, € F(t).

Uccnenoanus [3, 4, 6-8], HanpaBicHHbIE Ha
pa3pabOTKy METOJO0B U QJTOPUTMOB JIOKAJIHHOI'O
CaMOJMIaTHOCTHPOBAHUS JUII MOJETH HEHAICKHBIX
TECTOB <XX>, 1okasaju, 4TO CBOMCTBO
OTIPEACTMMOCTH BEPIIUHBI V 3aBHCHT HE TOJIBKO OT
3HaYCHUH  BECOB Jyr mnojarpada TecTHpOBaHUS,
BBIJICISIEMOTO HA HEKOTOPOH €€ OKPECTHOCTH, HO U OT
CTPYKTYpHI 3TOro moarpada. 3To ykasblBaeT Ha
HEOOXOJAUMOCTh TPOBEACHUSA OoJice JCTAIbHOTO
aHalM3a CBOMCTB 3HAYMMOCTH KaK UIS OTICIBHBIX
AJIEMEHTAPHBIX (DYHKIMHA Z-COBMECTHOCTH, TakK U

BEPIIMH OT CTPYKTYpPBI aHAIU3UpPyeMOro mnoarpada
TECTUPOBAHUS, COOTBETCTBYIOILIUE YCIIOBHS
3HaYUMOCTH Oynem Ha3bplBaTh  YCAOGUAMU
JIOKAIbHO20 CIPYKHLYPHO20 CAMOONDEOEIeHUSA .
Ilenpto cTaThbM SABISETCA CHUCTEMAaTHYECKOE
W3ydEHHE YCIIOBHH  JIOKAIHHOTO  CTPYKTYPHOTO
caMoompesieNeHus sl MCYEPIbIBAIOIIEH TPYIIIbI
MoJieNied HEHAJeXHbIX TECTOB, HAlpaBICHHOE Ha
BBIpAa0OTKY  TAKTUKH  CaMOAMArHOCTHPOBAHUS,
ONITUMAJIbHOM B OTHOIIEHUN BpPEMEHHU
JMarHOCTUPOBAHMST ~ BBIYMCIUTEIBHOW  CHCTEMBI.
Kpurepyem  kauectBa  CaMOAMArHOCTUPOBAHHS
CIIyXHT  YHCJIO  TECTOB, HEOOXOAMMBIX IS
omnpejeneHus (PUHAIBHOTO COCTOSIHUS BCEX MOJyJIeit

CHUCTEMBI. AHAIM3UPYIOTCS YCIOBHS JIOKAIHHOTO
CTPYKTYpPHOTO caMoOoTpeeNeHust Aias  "TUMOBBIX"
CTPpYKTYp moarpadoB TECTUPOBAHHA, KOTOPHIE
SIBJISIFOTCSI WHBapHaHTaMH K CTPYKTYype

JUarHOCTHYCCKOTO Tpada. B KauecTBe THIOBBIX

CTPYKTYP BBIJICIICHBI. ITomoGHbIe THMOBEHIE
noarpadpl  €CTECTBEHHBIM 00pa3oM BO3HHKAIOT B
xoze a/lalITUBHOTO JELEHTPATH30BaHHOTO

CaMOJMarHOCTHPOBAHUSA, TMPH KOTOPOM  KaxKias
YIpaBIAONIas TECTHPOBAHHWEM BEPIIMHA MepeaaeT

CBOI0O  (YHKIMIO HEKOTOPOMY  ITOJIMHOKECTBY
CMEXHBIX C HEH BepIIMH, BHIOMpacMOMYy B
3aBHCHMOCTH oT HOJy4E€HHBIX HCXOJI0B
tectupoBanus. Ocoboe  BHUMaHUE  yAelgeTcs
TUMOBBIM  moxrpadam, HHAYLAPYEMBIM Ha
MHOKECTBE BEpIIMH, COCTaBIAIOIIEM 3aMKHYTYIO
OKpPECTHOCTD BBIOpaHHOM BEPILUUHBI. B

OPHEHTHPOBAHHOM Tpade 3aMKHYTYIO OKPECTHOCTb
BepmIMHBl ¥ € V' 00pa3yerT MHOXECTBO BEpILUH

v, I 1(v), r()}.

4. Structural self-diagnosis: 0-compatibility
functions

Onpeodenenue 3. N-apruviv (opuenmuposanuvim /
HeopUeHmMUpOBAHHLIM) depesom HA3b168a10M
(opuenmuposartoe / HeOpueHMupo8arHoe) 0epeso, 8
KOmMopom (noxycmenensb ucxooda / cmenens) 6epuiun
ne npeeocxooum (N [ (N + 1)).

Bepuny N-apHOT0 OpHEHTHPOBAHHOTO JIepeBa
C HYJICBOW TIONYCTCNIEHBIO 3ax0/a HA3BIBAIOT
HCTOKOM, a BEpIIMHY C HYJIEBOH MOJYCTEIEHBIO
HCXO0JIa — CTOKOM.

Tecr (v, w) nuarHoctudeckoro rpada sBiseTcs
1-apHBIM OPHEHTHPOBAHHBIM JIEPEBOM W3 JBYX
BEPILIUH C UCTOKOM V U cToKoM W. JIr00oii moarpad
TECTUPOBAHUSI NIPE/ICTABIISIET CO00i 00beanHeHuE 1-
ApHBIX OPHEHTHPOBAHHBIX JIEPEBBEB,
MPE/ICTABISIFOLINX COOTBETCTBYIOIINE TECTHI.

4.1. Elementary function of 0-compatibility of

KOMIIO3UIINH U3 HHUX, COOTBETCTBYIOIIHX CTPYKTYpe the type O-I
nmoarpada tectupoBanus. COrlIaCHO KITFOYCBOU POIIH, 1. Ilpocroii 0-myth Py(vg, v):= :=
KOTOPYI0 B 3aJadye COIMOCTABUTEIFHOTO aHaIH3a Py(vo, vy, ..., V) — 9T0 1-apHOE AEPEBO C YUCIOM
WrpaeT 3aBUCUMOCTb CBOMCTBA OMNpPENEIMMOCTH Bepmud [ > 1. Ero dynkuus coBMecTHOCTH
3aMKUCHIBACTCS:
2 Clari
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=1 KpallHEll Mepe, OJHAa UCIpaBHas BepliMHA. B
Py(Vo, V1,e ey ViZq, 1)) = ﬂ(v_kv Vpaq) = OeckonTypHOM 0-Tpade M3 KaxI0H BEpIIUHBI V) €
k=0 Vo — v, ectb ipocToii myth Py (v, V;) K BEpLIMHE V.
=VoVUq e ViU V VUL oo Vi1V V.. .V DUy - st KaXa0ro Takoro MyTH BBIIOJHSETCS CBOMCTBO
et VUV UV; e Y = VAV YB. (la) MpeaIeCTBOBAHUS HEUCIIPaBHBIX BEPUINH
3neck A = Vg, Uy, Vg, ..., Vi—1 1 B = NY3 (W V ucnpaBHbIM. [loCKONBKY BepIIMHA V) SBIAETCS

Vg41); Gyskuust B onuceiBaet 0-nyte B = Py(vg, V4,
.++," Vj_1) U3 BEpLINHEI Vy B BEPIIUHY V;_1.

Beipaxkenne  (l.a) mpencraBiaser  coOoi
pasnoxkeHue (YHKIUM COBMECTHOCTH mpoctoro 0-
ITyTH 110 TIEPEMEHHOH V;. DTa QYHKIHUI MOXKET OBITH
NPE/ACTAaBICHA TAaKXKe B BUJAE Pa3JIOKEHHS 110
[IEPEMEHHOM Vg

Po(vo, vl, ceay vl_l, Ul) = voA, \ U_()B' =
=Uo(v1 '..."Ul)VUOPO(Ul, ey Ul). (1.6)

Iycrs QM (D,) — mopor camoomnpeeneHus,
HaiimeHHbld s moarpada D, Ha r-M miare

camommarsoctupoBanus. Ipu [+ 1 < QM (Pp)
penyunpoBaHHast (YHKITUS COBMECTHOCTH HWMEET BH[
(l.a) u mponyktuBHa. [IpONTYKTUBHOCTH COCTOUT B

YIOPSAOYEHHOCTH  Pa3MELICHUs] HCHPaBHBIX U
HEHCNPaBHBIX  BEpUIMH: B  mpocTtoM  O-myTH
HEHCTIPaBHBIE BEPILUHBI MIPEIIIECTBYIOT
MCTIPABHBIM . JlokazaTenbcTBO CBOMCTBa

MPOJIYKTUBHOCTH TMOJy4YaeM, MCIOJb3Ysl JUIS 3alncH
MHUHTEPMOB TIOPSIOK PACTIONIOKEHUS TIEPEMEHHBIX OT
UCTOKA K CTOKY.

Opu [+1>QM(P) m l+1—QM(Py) =q
penyuupoBaHHas (GyHKIMS COBMECTHOCTH MPOCTOTO
O-mytm  sABiAeTCA  OMpPENENSIONEH  COTJIACHO
NIPE/ICTABIICHUIO

PO(UO' Vipeens Vieny vl) =
= [Po(Vo, V1, os Vimg2Viq)] " (Wimqu -
V;_1V;), KOTOPOE JaeT CIEAyIoLIee.

Csoticmeo 1. B npoctom O-mmytu mpu [ + 1 —

QM(P) =q BEPILIUHBI MHOKECTBA
{vi—g+1, ---, V;} MCOIPABHEL
PaccmarpuBaembre naiee noarpader

TECTHUPOBAHUS TPEACTABIAEM KakK OOBbCIMHEHHE
(BO3MOXKHO TTEPECEKAIOIINXCs) MPOCTHIX 0-TyTeH.

2. beckontypubiit 0-moarpad. Ilycte Dy =
(Vo, Ep) cmabo cBsi3HBIN OecKOHTYpHBIA O-TIoarpad
TECTUPOBAHUAS C MPOU3BOIBHBIM YHCIOM HCTOKOB M
€IMHCTBEHHBIM CTOKOM v, €V, pugeM
|F~1(v,)| > 1. Eciu g storo 0-noarpada u3BecTen
nopor camoonpenenerus QM (Dy), To UMeeT MecTo
clieyIoniee.

Csoticmso 2. Ecma mua |Vy| > QM (Dy), To
BeplIWHA Vv, ucnpasHa: v, &€ F, - {m(v,):= 0}.

Jloxazamenbcmeo. 1lO0CKOJIBKY JIOCTUTHYTBIN
MOPOr CaMOOTPE/CICHHsT MEHbIIE YWCIa BEepIIMH
paccmarpuBaemoro 0-moarpada, To B HEM €CTh, 110

5 OmnricaHHOE CBOUCTBO TIpOCTOro O-I'IyTI/I MOXXHO TaKX€ BEIBECTH U3
OTHOIICHHUI YaCTUYHOIr 0 Topsi/ika u TPaH3UTUBHOCTH

KOHEYHOU Juis modoro nytu Py(vy, v;), TO BepuIrHa
v, UCTIPaBHA, YTO U TPEOOBAIOCH JIOKA3ATh.

W3 cBoiicTBa 2 HENOCPEACTBEHHO BBITEKAET
ciieyromiee.

Ceoticmeo 3. Jdns cmabo CBSI3HOTO
6eckonTypHoro O-noarpada tectupoBanus D, =
(Vo, E;) ¢ TpOM3BOJBHBIM YHCIOM HCTOKOB W
€IMHCTBEHHBIM CTOKOM v, € V|, BBINIOIHACTCA:

1) Vol =1 =QM(Dy)} = {(Vo —v1) € Fy
nv, € (Vo — F)} =
- {m(v,):=0
v, € (Vo — v){m(v): = 1}};

2) {(IVol =2) 2 QM (Do)} -
> {7 (w) n Vo — F) # 8}

3) {m(vy):=1} > {Vo € Fie} =
- {vv; € (Vo — v ){m(vy): = 1}}.

Jloka3aTeabCTBO  CBOMCTBA 3 OCTaBjsieM
yutatemo. M3 cBoMCTB 1 M 2 Takke BBITEKAET
creyrouiee.

Csoticmso 4. Ilycth OeckoHTypHBIA Tpad Dg
npeAcTaBisieT coboil oObeauHeHne OeCKOHTYPHOTO
rpada Dy = (V,, E;) ¢ CeIMHCTBEHHBIM CTOKOM V; U
npoctoro nytu Py(vy,Vis1, ---) Vign) JUTHHOW N =
1. Ecnu muist oprpada Dg semomnusercst (|Vy| +n) —
QM (Dg) = q, q>0, TO
Vitn Vien-1 - Vian—pr1} © Vo — F) puap =
min{q,n + 1}, Tak uto

MVp4n): = MVpyn-1)i= ...
vt =M Vpyn—p+1):= 0.

3. Ucxonsmias 3e3na’. Jns ucxoasuiei 38e3/5!
Sout,p(Vo), TpencTapnsiomel coboH 4acTHBIA Bu
JiepeBa, C HCTOKOM Vy H  MHOXCCTBOM
{vi, v, ..., v} W3 p=1 crokos, ¢ynkuus O-
COBMECTHOCTH UMEET BUJI:

Sout, p(Vo) = (Vo V1) (Vg V 13)... (Vo V 1) =
= AVy V 1 V;... Uy V.

3nech A — OyseBa (QyHKIMS OT MEepPeMEHHBIX
{v1,v2, ..., 1}, TOXJIECTBEHHO paBHas EIMHMIE.
VYciioBusT 3HAYMMOCTH JUIS ~ UCXOISIICH 3BE3/bI
MMEIOT CleAyrouled BU.

Ceoiicméo 5. Tlpu 1< QM (Syy. p) SD
UCXOAIIas 38€31a Sy (Vo) NMPOAYKTUBHA: Cpeau
€e CTOKOB €CTh HCIpPaBHbIC BEPIIHHBL {Vq, Vs,

5 3ameTHM, 4TO €1abo CBA3HBIN GECKOHTYpPHBIH rpad DO MOXeET

aneMeHTapHoi ¢QyHkiuu coBMmectHoctn 0-1 (em. Tabm  2), COZIEPXKATh MOIYKOHTYPBI.
npezcTaBsioneit 0-myTh eAMHUIHOM JUTHHBL. " I'pad-3Be31a — NONHBII ABYAOIBbHBIN Tpad Kl’n .
1
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ovptn(V—F) # 0. Ipr QU (Spur, p) =1 HCHCIIPABHBIX ~ BEPIUMH  MCIPABHBIM.  AHaiu3
UCXOJIIas 3B€3/1a SABIIASTCS OIIpeIeIIrOIeii: B3BewIeHHoro 0-noarpada Déf ™ o6uero Buta 1aeT
[{viva ..n, Up} cWV-FR]- BO3MOXKHOCTb M0JIy4aTh HOBBIE YCIIOBUS
S m(v):=m(vy):= ...i=m(vy):=0. NPOJYKTUBHOCTH, Ha 0a3e KOTOPBIX MOJKHO
4. 3axonsumas 3se3na. Jst 3axonsiel 3Be3ibl paspabaTeIBaTh 3¢ dexTnBHBIE aIrOPUTMBI

Sin,p(Vo) €O cTOKOM vV, H
{vi, v2, ...,v} W3 P HCTOKOB
COBMECTHOCTH MMEET BUIL:

Sin, p(Vo) = (V1 Vo) (V2 V vp)... (1, V1) =
= V1V3...VpVg V By,
rne B — OyneBa QyHKIUS OT nepeMeHHBIX {vq, Vs,
.+, Vp}, TOKJECTBEHHO paBHas eIMHUIE. 3HAYUMOCTh
(yHKIIMM COBMECTHOCTHM ISl 3aXOJSIICH 3BE3/bI
OTIPEIeIISICTCS CIICAYFOLIIM.

Ceoticmso 6. Ilpu p = Q) (Sy, ) Pynxuus
COBMECTHOCTH [l 3axojsdiiedl 3se3nbl Siy 5 (Vo)
SBJISCTCS ONPENEIIONIeH: BepIIHA vV, HCIpaBHA,
T.e. (Vg & Fy) » m(vy):= 0.

5. Ipocroit 0-xoutyp Co(l) mmuno#t [ = 2
paccMaTpuBaeM Kak oOpenmHeHHe mpocTtoro O-myTH
el | — 1 W3 BepIIMHBI Vo B BEPIIMHY V;_q H
npocroro O-mytd JMHOW 1 W3 BepUIMHBI V;_; B
BEpIIMHY V,. Vcmonb3ys mpeacraBicHue (GyHKIHMH
coBMmecTtHOCTH Tipoctoro O-mytu B BuHae (1.0),
HOJIy4aeM CIeJyIomlee.

Csoticmeo 7. B mpoctom 0-koHTYpe HUHATBHBIC
COCTOSIHHS BEpIIUH SKBUBAJICHTHBIL:

Co(D) = [Po(vo, vy, v1-1)] - (V=1 V Vo) =
= VoV1..." Vj_1 V UgVUq... Uj_q..
[Tycte B HEekoTOpoM O-moarpade TecTHpOBaHMS

MHOKECTBOM
¢ynkmus  0-

UMEIOTCsI TPOCThie 0-KOHTYpBI Cél)(ll) u Céz)(lz) c
MHO>KE€CTBAMHU BEPILHH Vo(l) u %(2) COOTBETCTBEHHO U
C eIMHCTBEHHOW o0Omeld BepmnHOW V. AHamM3
(yHKIIMU COBMECTHOCTH ISl 0ObemuHeHus: 3Tux 0-
KOHTYpOB  IIOKa3bIBa€T, YTO BCE  BEPIIMHBI
00BbeIMHEHNS UMEIOT OJUHAKOBOE COCTOSIHHE. JTO
MTO3BOJISIET OOOOITUTE CBOMCTBO MPEANICCTBOBAHUS
HEHMCHPaBHBIX BEPIIMH UCIIPABHBIM B TpOCTOM O-IyTH
(cm.  Belpaxkenuwe (l.a)) Ha  TPOU3BOJIBHBIN
OpUEHTUPOBAHHBI  OTKpBITBIA  O-mapmipyr, a
CBOWCTBO 9KBUBAJIEHTHOCTH (DMHAIBHOTO COCTOSHHS
BEpUIMH B MPocToM 0-KOHTYype — Ha IPOU3BOJIGHBIH
OpPUEHTHPOBAHHBIN 3aMKHYTHIM 0-MapIIpyT.
Paccmorpum Dy = (V,, E,) — mpoU3BOJIBHBII
O-noarpa¢ TecTUpoBaHUS, COAEPKAIIMH KOHTYPHI.
[Tpumensist (C y4eTOM OTMEYEHHOTO BBIIIIE CBOMCTBA
00beMHeHNsT TPOCTHIX (0-KOHTYpPOB) K HEKOTOPOMY
KOHTYpY Cél)(li) OTIepAllMIO CTATMBAHUS IYT, CBEAEM
Dy «k rpaq)yDél) = (VO(L), E(El)), B KOTOpPOM
paccMaTpuBaeMbIi  KOHTYp MPEACTaBICH OJHOH
BEPIIMHON C BECOM, PaBHBIM UYHCIIy BEpIIMH B HEM.
[ToBTOpSIST PEeKypcCHBHO OMEPALUIO CTSATHBAHUS IS
Ka)XJIO0ro KOHTypa B moarpade Dél) = (W, Eb,
MOJyduM OECKOHTYpHBIM B3BemeHHbIH (-noarpad
Déf m = (Vo(f m), Eéf m)), K K&KIOMY IPOCTOMY ITyTH
KOTOPOT0 MPUMEHUMO OTHOILIEHHE IPE/IIeCTBOBAHM

CaMOJIMarHoCTUPOBAHUA.

4.2. Elementary function of 0-compatibility of
types O-11, O-111 and O-1V

Oynkiun Buaa 0-11 u 0-1V sBistroTCs T0KaIBHO
OIPEACIAIOIIMMU UCIIPABHYIO BEPIIUHY 110 HYJIEBOMY
HCXOJy €IMHCTBEHHOro TecTa Haj Hel. [loatomy 1yt
Hux oOpazoBanue 0-moarpadoB CMbICIIA HE UMEET.

Oynkius  0-coBmectHoctnn Tthma  O-1I1 —
MPOJYKTHBHA: OHA YCTAHABIMBAET KBHBAIECHTHOCTh
(PMHATBHOTO COCTOSIHMSI CMEXHBIX BepuuH {v, w}
npu a(v, w) = 0. Dra ¢yHKUMS HHBapUAHTHA K
opuentanuu jgyru  (V, W). TIpu w#CHOIB30BaHUM
aIIEMEHTapHON (yHKIMH coBMecTHOCTH BHma O-111
st cBsizHoro O-moarpada TectupoBaHmsl Dy =

Vo, Ep), Vo ={vo, V1, -+, Vn}, Gynkuus
COBMECTHOCTH UMEET BUJI:

fo(Do) = V5.V, VVLU,... 1y, (2)

Bcenenctue MHBapHAHTHOCTH (dyHKINU
copmectHocTH BHaa O-111 k opueHTanmum Ttecta
¢dyakous  (2) MpUMEHNMa K Ci1a00 CBS3HBIM
OPHUECHTHPOBAHHBIM )41 K CBA3HBIM HCOPUCH-
THPOBAHHBIM NOATpadaM TECTHPOBAHUS.

4.3. Group self-determination. Cormacto

cBoiicTBy (7), mpm wucnonbp3oBaHnu ¢GyHKnuu 0-|
(GyHKIMS COBMECTHOCTH Jyisi mpoctoro 0-KOHTypa
nMeeT Bun (2). CiemoBaTeNbHO, AMArHOCTHUICCKUE
cBoiictBa 0-KOHTYpa B Ccly4ae HCIOJIb30BAHMU
¢yakonn  Buma 0-1 w cmabo cBs3HOTO Tpada
MPOU3BOJILHON CTPYKTYPHI B CIIy4ac HCIOIB30BAHUS
¢yakunn  Buma  O-111 coBmamator. OT1O  maer
BO3MO>KHOCTH 0000IINTH Ha CITydaid pyHKIH Buaa 0-
Il oTHomIEHME TpYNIIOBOTO CaMOOIPEAEIEHHUS,
nosrygenHoe B [ 10] ams Mogens <XX>, HCIIOIB3yIOIIeH
3IEMEHTAPHYIO (PYHKIIUIO COBMeCTHOCTH Bua 0-l.

Ceoticmeo 8 (epynnosoco camoonpeoenenus).
Ecnmu ons ceasnoeo 0-nooepagpa Dy = (Vy, Eyp),
onucwisaemozo  gynxkyuei  (2), 6 nooepaghe
mecmuposanuss Dy = (Vr, Er) Hauidemces eepuuna
Vo, Vo &V, cmedicnas xoms 6vi ¢ 00HOU GepuiuHOl
vy € Vo, u maxas, umo m(vy) = 0, mo ¢unarvroe
cocmosinue — ecex  eepwiun  noozpaga Dy
VCMAHABIUBAEMCSL N0 UCX0OY OUHCTNBEHHO20 mecma
(vo, vg)-

U3 cBoticTBa (8) BhITEKAET ClEAyIOIIEE.

Csoticmeo 9. Eciu ons cés31020 nooepaga Dy =
Vo, Eo) yuryus cosmecmnocmu umeem euo (2),
mo

1. Kozoa |Vo| = QM (Dy), mo ece sepuiunst uz
Vo ucnpasnvr: Vo & F — Vv € Vy{m(v): = 0};

2. Koeoa ons mexomopoii eepuiunvt W €V
yemanasaugaemes: Qunaivioe cocmosinue m(w) €
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{0, 1}, mo ons xasxcooi eepwunvt v € {Vy — w} UCTIOJIB30BAHUIO JUIA €  pemeHus  (QyHKIouH

svinonnsiemess m(v): = m(w).

HerpymHo mony4uts yCioBUS OObEIUHEHUS
KOMITOHEHT (-CBSI3HOCTH, OMHUCBHIBAEMBIX (YHKITUEH
(2), Ha OCHOBAaHHH CPaBHEHHS OLCHOK TECTUPOBAHHS
MEXy BEpIIMHAMH V U W, KOTOpbIE MPUHAIEKAT
pasHbIM KomiioHenTaMm 0-cssnoctu D) = (Vy, Ej) u
D = (Vy, Ey) v CMEXHBI B IHarHOCTHIECKOM rpade
D. Eciu vEVy, weVy, to mis obbequHeHHs

HeoOxoaumo a) monyuuth a(v, w) =0 wim
a(w, v) =0, xorga wucmnoibdyercs  (QYHKIHS
comectHocTH Buza 0-111, u 6) noayuuts a(v, w) =
a(w, v) =0, xorma wucmoyb3dyercs  (QYHKIHS

coBMmectHOCTH Braa 0-l.

5. Structural self-diagnosis: 1-compatibility
functions

5.1. Elementary function of 1-compatibility
of the type 1-1. Cummerpudueckuii xapakrep GpyHKIIHH
1-coBmecTtHOCTH BUna 1-| mo3Bomnsier paccmarpuBarb
HEOpHUEHTUPOBaHHbIE 1-noarpadol.

B [10] nokazaHo, 4TO JUIsi HPOU3BOJILHOIO
CBSI3HOTO HEOPUEHTHUPOBAHHOTO 1-noarpada
Dy(V4, E;) o¢ynkums 1-coBmectHoctn @ (D) =
N, ,,j)EE(v_iV v;), npueemennas k  CJIHO®,
MepeyYrCIsieT BCE €ro BEpIIMHHBIC IOKPBITHSA, a
MOJIyYeHHAs] U3 Hee COKpallleHHasi JM3bIOHKTHBHAS
(hopma yKa3bIBaeT BCE €0 MUHUMATbHbIE BEPIIMHHBIC
MOKPBITHSA:

@(D,) = New;, v]-)EEl(v_iV vy) = Uz=1 M-
®)

3nmecy p — TepM, U € Vi, yKa3bIBAIOUIHHA
cocTaB K-ro mo cuery BEepIIMHHOTO MOKPBITHA rpada
Di, a p — 4uCIO MUHUMAIbHBIX MOKpbITUH. Tepm
MHUHHMAIIBHOTO PaHra COOTBETCTBYET HAMMEHbBILEMY
MOKPBITHIO, @ paHr JTOro TepMa €ecTb YHCIIO
BepIIMHHOTO TMOKphITHA. Popmyrna (3) OTKpHIBaeT
BO3MOJKHOCTH TOJTYYCHUS MOYHO20 PEIICHUS 3a0aun
naeHtndukanmy  BepmnH 1-noarpaga. B [10]
HalileHBl yCIOBHA TOYHOTO CaMOOIPEIeIICHHS
BepuMH s 1-noarpaga oOmiero Buaa Ha OCHOBE
BEISIBIICHUS OOIINX TTEPEMEHHBIX B PEAYIIMPOBAHHON
(DYHKIIMH COBMECTHOCTH.

5.1.1. Vertex covering as a condition for self-
determination. Tlpu WHCMONB30BaHUU TEOPETHKO-
rpa(bOBoro MOJX0J1a 3aJa4a TOYHOU I/I,ZleHTI/I(I)I/IKaLII/II/I
(bHHaJ'ILHOFO COCTOSIHHMS BEPUINH CBOJUTCA K 3a1a4€ O
TNEPECINCIICHUN MHUHHUMAJIBHBIX BEPIIWHHBIX
HOKpLITI/Iﬁ 3aJaHHOI'O nonrpa(ba TECTUPOBAHMS.
I/I3BCCTHO, YTO JTa 3a7Ja4a B 06H.ICM ciy4daec ABJIICTCA
NP-momHOH. DTO CTaBUT TpaHUIBI MPUMEHHUMOCTH
aQHAJM3UPYEeMOi TOCTAaHOBKH 3ajJaud (paBHO Kak M

® BrimosnHeHHe aKCMOMBI KPATHOCTH O3HAYAET, YTO HA KAXKIOM
11are CaMOAMAarHOCTUPOBAHMS B OCTATOYHOM JMarHOCTUYECKOM
rpad)e OTHOIICHHE MEXHY YHCIOM HEHCIPaBHBIX U HCIPABHBIX

COBMECTHOCTH) TI0 YHCITy BEPIIUH U MO CTPYKTYpe 1-
moarpada. IlodToMy  aHAIHM3UPYEMBIH  ITOIXO.
eJIecO00pa3HO UCIOIB30BATh JIUIIE TS HEOOIBIINX
l-noarpados, T.e. HAa MO3MHUX CTATUSIX CaMOIH-
aTHOCTUPOBaHUS, KOTAAa TIOPOT  OMpPEIeTUMOCTH
CHIDKAETCS 10 HEOOJBIINX 3HAYEHHI.

W3BecTeH MOAXOM K npubaudicenHom)y PeIICHHIO
3alaud O BEPIIUHHOM IOKPHITHH, CYTh KOTOPOTO
COCTOWT B nOCMpOeHUuu HEKOTOPOTO MHUHHMAIBHOTO
BEPIIUHHOTO MOKPBITUS 3amanHoro rpada. [lomxox
MPUMEHUM JJIs TpadoB ¢ OOJIBIINM YHCIIOM BEPIIIKH.
Juis  peamuzamy  3TOTO TOAXOHa pa3padOTaHBI
pa3Hoo0Opa3HbIe IBPUCTHKHU. OnHako JUIst
CaMOJMAarHOCTHPOBAHUS 3TOT IMOJIXOJ HEIPHUEMIIEM.
Ilpy  WCHONB30BAaHMU  ITOTO moaxoga W3
JIMarHOCTUYECKOTO rpada HCKIIOYAIOTCS HE TOJILKO
BEPIIUHBI TOCTPOCHHOTO MHHUMAJIEHOT'O MOKPHITHS,
HO BECh aHAIM3UPYeMBbIi 1-ioarpad, KOTOpBIH MOKET
CollepXaTh KaK HEHUCIIPaBHBIC, TaK W WCIIPABHBIC
BEPIIUHBI (oM. 3JIEMEHTAPHYIO (byHKIIHIO
coBmectHoctd  Buma 1-I). Ecmm  wHalizenHoe
MUHUMAaJbHOC BEPIIMHHOE IMOKPHITHE HE SIBIIACTCS
HAaMEHBIINM, TO 3TO MOXXET BECTH K HapyIICHHIO
AKCHOMBI KPaTHOCTH U, KaK CIEJCTBHE, K HEBEPHOU
muarHoctuke®, Ilo3ToMy TOMCK HPUOTIKEHHOTO
pemieHusl 3aJadd O BEPIIMHHOM TOKPBITUH HE
HCKJTIOYACT mepedopa MUHHUMAIBHBIX TIOKPBITHIA.

Jns  mpoBepkn  COOMIOAEHUS  aKCHOMBI
KPaTHOCTH HET HEOOXOMMOCTY HAXOIUTh HU TIOJHOE
MEPEYHCIICHUE BEPINUHHBIX MOKPBITHH, HH COCTaB
KaKoTro-IIm00 (Haxke HAMMEHBIIETO) BEPIIUHHOTO
NOKpBITHA. [l 3TOro j0cTaTrouHo ObUIO OBl UMETH
TUIIb  OYeHKy CHu3y U YWClla BEpIINH B
HAMMCHBIIIEM BEPIIUHHOM MOKPBITHH WU IS YHCIIA
BEPIIUHHOTO MOKPHITHA. OTHAKO OIICHKH, U3BECTHEIE
U3 JUTEPATypHl, SBISIOTCS OLCHKAMH CBEPXY W HE

MPUTOHBI Tt KOPPEKTUPOBKHU nopora
CaMOOHpeZ[eJIeHI/ISI.
5.1.2. Conditional self-determination.

OTMeueHHOe B TaOs. 2 CBOWCTBO HPOJYKTHBHOCTH
aneMeHTapHOH QyHKIHH 1-coBMmecTHOCTH BHaa -1
COCTOHUT B TOM, YTO CIMHHYHBIA HCXOI TecTa He
UICHTH(OUINPYET HEUCIIPABHBIC BEPIIUHBI TOYHO, a
yKa3plBacT Ha MEpeceYcHHE MHOXKECTBA BEPLINH,
Y4YaCTBYIOIIMX B TECTHPOBAHUH, C 3aJJaHHBIM 00pa3omM
HEUCIPAaBHOCTEH, BBIIEISS MOJMHOKECTBO BEPILHH,
K KOTOPOMY OHH ITPUHAJJIEKAT, TaK YTO
Va(w, w) =1€o(F,) {1 < l{v, winF| <2}. (4
BemonHenne (4) o3Havaer, YTO BEPLIMHEI
{v, w} Moryr ObITb HCKIIOYEHBI U3 JHar-
HOCTHYECKOTO Tpada BMECTe ¢ MHIUACHTHBIMH UM
Jyramu, a  Tekyulee 3HaUYeHHE ropora

BepMH noauuHsercs OTHOIICHUIO t/ N , IIPUHATOMY
JUIs  pacCMaTpUBaeMOW  MOJAEIM  HEHaJEKHOTO
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CaMOOTIPE/ICICHASI ~ YMEHBIIEHO  HA  CIHHHILY. 5.1.3. Operative using of matchings.
H03TOMy JOoCTUracmas OonpeaCIMMOCTb u KapZ[I/IHaJ'H)HI)IM pemieHueM 3aaadnu O MOKPLITHU
COOTBETCTBYIOIIAS KOPPEKTHUPOBKA nopora BepminH 1-moarpada MHOXKECTBOM HEHUCHPABHBIX
CaMOOoNIpeACIICHU Ha3BAHBI YCI06HbIMU [9] BCpUIMH, M[OpPHU KOTOPOM TaKKE aABTOMAaTHU4YCCKU
VYcaoBHOE CaMOOIIPEACIICHNUE IIO3BOJIACT O6eCHe‘II/IBaeTCH CO6J'IIOI[€HI/I€ AKCUOMBI KPAaTHOCTH,

noJryyaTtb HpI/I6J'II/DKCHHOC peureHue  3aaavdun (0] SABJIACTCA CICAYIOILICC.

BEPUIMHHOM IIOKPHITHM Tpada B BHIE pELICHHS
3agaun 0 ero pebepHOM MOKpbITHH. KapanHambHOE
pasiiMuue B CIOKHOCTH "BepUIMHHBIX" U "pebepHBIX"
3aJad COCTOUT B TOM, 4YTO IIEPBBIC OTHOCATCA K
paspsiy SKCHOHEHINAIBHO CIIOKHBIX, B TO BPEMsI KaK
JUTS BTOPBIX U3BECTHBI TOJTMHOMHAIBHBIC aITOPUTMEI.

W3BecTHO HCMONB30BAaHUE MAPOCOUYETAHU B
KauecTBe NPHUONMIKEHHOT0 pEUIeHUs 3aJa4d o
BEpUIMHHOM NOKpbITHH Tpada. J1s mocTpoeHus
HanOOJIBIINX napocodyeTaHui paspaboTaHsbI
MHOTOYHUCIICHHBIE JETepMHHUPOBAHHBIC u
PaHIOMHM3HPOBAHHBIE, TOYHBIE M IPHOJIIKEHHBIC
AITOPUTMBI C HOJTMHOMMAIBHOI CIIO’KHOCTBIO KaK JUIs
OTHENbHBIX KiaccoB TpadoB, Tak m 1 Tpados
oOmero Bupa, B TOM 4YHCIE  aJITOPUTMBI,
JIOITYCKAFOIIHE TTapaIEIbHYIO ACLCHTPATTN30BaHHY IO
peanuzanuio. Jlyumnii U3 H3BECTHBIX alTOPUTMOB
MOCTPOEHHSI HAWOOJIBIIEr0 MapOCOYETaHUsI HMEET

HOJMHOMHUAIBHYIO ci103kHOCTL O (| E; I\/|71|)
BO3MOXKHOCTh  HCIOJIB30BaTh MAPOCOYETAHUS
IJIS  YCIOBHOTO — CAMOOMPEICIECHNS] BEPUIMH B
POU3BOJILHOM 1-noarpade TECTHPOBAHUSA
paccmotrpena B [10]. i pacCMOTpEeHHBIX B
OpENpIIYIIEM — pasjlieNe  THUNOBBIX  noarpados
TECTHPOBAHHS 3HAYECHUS YCIOBHOM KOPPEKTHUPOBKH
nopora CaMOOTIPEICITICHUS COOTBETCTBYIOT
CIIENYIONUM HM3BECTHBIM M3 JIUTEPATYPHI OIL[EHKAM
MOLIHOCTH HaUOOJIBILIETO TTAPOCOUETAHMS.

Csoticmso 10. Pasmep  Haubonvuwiezo
napocouemanusi  M(G,) Oona I-nooepagpa co
CmpyKmypou G cocmasnsem.

— |[M(Py)| = [1/2] ons npocmozo 1-nymu onunet |;
— M) =11l/2] ona l-yukna Onunwr |
— |M (Sl(p))l =1 ona epaga-36e30vi, npuuem 6
Kauecmee napocoyemanus eploupaemcs iooas napa
8epUUUH 8uoa (v, vi}, i = 1,p;
— |M(K1(p))| = |p/2] ona noanozo zpagpa ¢ p
BEPUIUHAMU,
- |Mi(K1(p,n)| = min{p,n}
08Y00/IbHO20 epagha ¢ donsAMuU pazmepa P u n;
IpeumyiecTBa,  JOCTAaBIsEMBIE  HCIIOJb-
30BaHHEM I1apOCOYETAHHM, COCTOAT B clieaytonieM: 1)
MOKHO HCIIOJIB30BaTh MOCTPOCHHE KOHKPETHOTO
MapoOCOYCTAaHUsI B Ka4deCTBE peuwleHus 3amadd o
BEPITHHHOM MOKPBITHH, IPH KOTOPOM HE HAPYIIIACTCsS
aKCMOMa KpaTHOCTH; 2) TPH HCHOJIH30BAHIH
MapoCcoYeTaHus] W3  JUarHoCTHYeckoro  rpada
HCKITFOYAOTCSl 3JIEMEHTBI TaPOCOYETAHUSI U TOJBKO
OHHM, a OCTaBIIHECsS JJIeMEHTHl |-moarpaga MOryt
Y4aCTBOBATh B JAIBHEHIIIEM THATHOCTHPOBAHHH.

ons NOAHO20

Csoucmeo 11. Eciu npu  evinonneHuu
ouepeonozo mecma (v, w) nonyueno a(v, w) = 1,
MO BEPUILHDBL, YHACBOBABUIUE 8 BLINOTIHEHUU IMO20
mecma, yOamsuomcs u3 OUdeHOCMuUYecKko2o zpaga
emMecme ¢ UHYUOCHMHbIMU UM Oy2aMu, d HOPO2
Camoonpeoenenuss YMeHbuaemcs Ha eOUHUuYY.

Hcnonb3oBaHne  ONMCAHHOM  ONEpaTHUBHOMU
YCIIOBHOW KOPPEKTHPOBKH MOPOTa CaMOOIPEIeICHHS
a) YBEJIMUMBACT BEPOSATHOCTH IPOAYKTUBHOCTH paHee
00pa3oBaHHBIX  (QYHKIMHA  COBMECTHOCTH  H
00eCrieunBacT COMYTCTBYIOIIEE COKpAIIEHHE 00MIero
BPEMEHHU THArHOCTUPOBAHUSI, 0) MO3BOJISIET N30EXKAThH
oOpazoBanus Oosbmx 1-noarpadoB ¥ MPUMEHEHHS
TPYIOEMKHX  OpPOLEAYp HUX JHArHOCTHYECKOrO
aHaIU3a.

5.2. Elementary function of compatibility of a
type 1-1I. Kak wm ¢ymkmus Buma 1-1, nmanHas
dIIEMEHTapHass (YHKIHS COBMECTHOCTH SIBJISCTCS
CHMMETPHUYECKO#, YTO TMO3BOJIIET paccMaTpuBaTh
HEOPHEHTUPOBAHHbBIC BapHaHTHI 1-moarpados.

Kak cmenyer u3 tabn. 2, ynxums suga -l
SBJISCTCS YacTHBIM ciydaeM ¢yHkuun 1-1: mms

dhyHKIUK 1-l umeer MecTo OTHOIIEHHE 2 =
{v, w}n F| = 1, a ma pyuxuuu 1-11 — otHOMIEHNE
[{v, w}nF|=1. Cuenosarensto, K QyHKIUAM
COBMECTHOCTH, SIBJISFOLIIAMCSE KOHBIOHKIINEH

JIeMeHTapHBIX (YHKIWA coBMecTHOCTH Buaa l-ll,
MPUMEHUMEI OTIMICaHHBIC B paszziene 5.1 OoTHOmIeHHS
YCIIOBHOM  ONpEeAeINMOCTH, Oasupyroniiecs Ha
OTHOIICHWH (4).

HoBble cBoiicTBa NPOAYKTUBHOCTH (DYHKLUH
COBMECTHOCTH, SIBIISTFOIITAXCST KOHBIOHKITHEH
JJIeMEHTAPHBIX (GYHKIUI coBmecTHOCTH Buaa 1-ll
MOJTy4aeM, YYWTHIBAas CBOWMCTBA HEPABHOCHIBHOCTH
COCTOSIHHS BEPIIHH, YIaCTBYIOIIUX B TSCTHPOBAHUU.
Jlns mpousBosbHOTO 1-moarpada, OMUCHIBAEMOIO

KOHBIOHKIIHEH 3NIEMEHTApPHBIX byHKLMI
coBmecTHOCTH Braa 1-11, umeer Mecto cienyroniee.
Csoticmso 12. Tipu UCNONIBb308AHUU

HEHAOEIICHbIX MeCmos ¢ PYHKYUel cO8MecmHoCmu
suoa 1-1l nobore sepuiunsl, cmedxcnvie 6 (céaznom) 1-
nooepage, umerom UH8ePCHvle COCMOHUA.
Cneocmsue 1. Ilpu UCNONIL30BAHUU
HEHAOEIICHbIX MeCmos C (DYHKYyuUell CO8MeCmHOCmU
suda 1-11 nro6oii 1-nooepagh sensemest 08y00abHbIM.

Mycte Dy = (V3, E;) —  1pou3BOJIbHBIN
cBs3HBIN |-noarpad TectupoBaHMs, 00paz0BaHHBIN
IPU HUCHOJB30BAaHUM TECTOB C DIIEMEHTapHOU

¢yaknueit copmectHoctn Buma 1-II. Breimemenume
MHOXXECTB BEpIIMH, COCTaBISIOIUX €ro JOJH,
OCYIIECTBIISETCS c IIOMOIIBIO CIIeqyIoMIei
MPOLIETYPHI.
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W3BectHo, 4rOo  nABy#ONBHBIE  Tpad  2- a) mw)e:=1-vVuel(w){mu):=1} u ecmw
packpammBaem B 1Bera {0, 1}. Bribepem m(w) =1, mo

MPOM3BOJIbHYIO BeplinHy 1-noarpada 3a HavaabHYO
u npucBouMm el uer 0. Torga Bce BepIMHBI 1-
noarpada, HaXoJSIIKecs] Ha YeTHOM PAacCTOSIHUU OT
HaAYalbHOM, TaKKe MoJydaroT nBeT 0, a BEpIIMHBI HA
HEYEeTHOM paccTosHud — 1Ber 1. O0o3HauMM
MHOecTBa BepiuuH uBera k, k € {0, 1}, uepes Vy,
u Vi, coorBerctBenHo. [lomyuennoe pasbuenue 1-
noarpada tectupoBanus D; 00nagaeT ClieayomumMu
CBOMCTBaMU 3HAYMMOCTH.

Csoticmeo  13.  Ilpu
camoonpedenenus QP (D;):

13.1. Eciu max{|Viol, [Vi11} < Q@ (Dy), mo
@yHKyUs coemecmHocmu HenpPoOOYKMUGHA.

13.2. Ecnu [Viol = V14l u
max{|Viol, Vi11} > Q@ (Dy) = min{|[Vyol, V1113,
mo @QYHKYUs COBMECMHOCMU CcaMoonpedenumd, d
UMEHHO, 00/I51 MUHUMAILHO20 pAsmMepa COCMOUm u3
HEUCNPAasHblX 6epUWiUt, d 00Js MAKCUMALLHO20
paszmepa — u3 UCNPAGHbIX.

13.3. Ilpu mobom 3navenuu Q@ (D) ona
VCIOBHO2O camoonpeodenenus 6  3a0aHHOM
NpPOU360TLHOM 1-nooepaghe D, Modrcem
ucnonv3oeamvcsi  1060e €20 napocovemauue C
KOPPEKMUPOBKOLU  NOPO2a  CAMOONPEOeNeHUs.  HA
BEUYUHY pA3MePd NAPOCOYETANUSL.

B gactHOCTH, IpH peanu3anuu cBoiictBa 13.3. k
l-moarpady D; MOXHO UTEPATHBHO MPUMEHSITH
pOLenypy yIalleHUs MOCIIEI0BATEILHO
BBLJICIISIEMbIX JJIEMEHTOB MapoCoYCTaHUs,
onHCaHHYyIo Juisl GyHKIMU Bua 1-1.

JBynonmsHOCT  l-mIOnrpada
03Ha4yaeT, B YaCTHOCTH, CIICIYIOIIEE.

1. Bce npocmuie 1-yuxnor uemnvie (Kenue).

2. B npocmom 1- nymu cocmosauus
MEPMUHATILHBIX  6EPUIUH  OOUHAKOBLL, €ClU  NYMb
uMeem Yemuylo OIUHY U pasHvle — 6 HPOMUGHOM
cayuae.

3. Jlnsn mpocmozo nymu unu npocmozo yukia
onunel | ycnoswas  koppexmuposka  nopoza
camoonpeoeenuss COCmasisgem GelUYUHy YUCid
napocouemanus [1/2].

4. Jlna nonnozo 08y0orbHo20 epaga ¢ donsimu P
u n  ycnoenas KOPPEKMUposKa nopoza
camoonpedenenusi cocmasnsiem genuyuny min{ p, n}.

3A0aHHOM nopoee

TECTUPOBAHUA

5.3. Elementary functions of compatibility of
a type 1-11, 1-111 and 1-1V. O1u pyHKUNY ABASIOTCS
OTIPEACTISFIOITMIL. OneMeHTapHAas byHKIMSA
cosMmectHocT  1-1V SBISICTCA  MOAPYHKITUCH
¢ynakiuu Bupa 1-11l. 3HauMMOCTh BrEeMEHTapHBIX
¢yakuuit  comectHocTr Buma 1-lll w  1-1V,
BBITEKAOMIAsl W3 CaMOOIIPE/CICHUS HEHCIIPABHOM
TECTHPYEMOW BEPIINHEI, COCTOUT B CIEIYIOLIEM.

Csoticmeo 14.

14.1. Ilpu ucnonv3osanuu
@yHryuu coemecmHocmu

21IeMeHmapHol
suda 1-111:

Vu € [I'(v) - L(v) — lh(w){a(w, w) =1 -
m(u): =1}  Coernacho  smum  GvIpaAdCEHUAM,
onpeoensiowuMu  AGIAIOMCST KAK UCX00bl MECMO8,
nonyuennvle (mecmupyoweil) 6epuwuHol w00
uoeHmugurayuu ee GUHAILHO20 COCMOAHUSA, MAK U
ucxo0bl  mecmos U3 UOEHMUPUYUPOBAHHOU
HeucnpasHoti  eepuunvl; 6) eciu m(w) =0, mo
L7 (w) = 0; 6) edunuunvie ucxodvl mecmog Haod
UOSHMUDUYUPOBAHHOU HEUCNPABHOU BEPUIUHOU W

HenpOOyKMUGHLL.
14.2. Ilpu ucnonv3oganuu  91eMeHMAPHOL
@yHryuu co8MecmHOCmU suda 1-1V:

a) m(w):=1-Vu € L7*(w){m(uw):=0} u ecnu

m(w) =1, to

Vu € [I'(w) =I5 (w) — ' w)]{a(u, w) =1
-

- m(u):= 0}

6) ecru m(v) = 0, 1o I; 1 (v) = @; 6) ecaiu m(w) =

1, mo [ (w) = @;

2) m@):=0-vu e L(w)mu):=1}A
AVu € [ (v){m(u): = 0}.

14.3. IIpodykmusHocmv  HY1€6020  UCX00d
Mecma u3 uiu Had 8ePULUHAMU, NOYUUSULUMU MEMKY
@unarvrozo cocmosinus, o @yukyuu euoa 1-111 u
1-1V 3a6ucum om mooenu mecmuposanus,  Komopot
omu PYHKYUU UCROTb3VIOMCSL.

6. Conclusion

N3ygaercs CaMOJMAarHOCTUPOBAHUE
MHOTOIIPOLIECCOPHBIX JKUBYYMX BBIYHCIUTEIBHBIX
CHCTEM IIPU KPaTHBIX OTKa3aX, paCCMAaTPUBAEMBIX Ha
YPOBHE MPOIECCOPHBIX Moxayineil. PaccmarpuBaercs
JIOKaIbHOE  CaMOJUAarHOCTUPOBAHKE, MPU KOTOPOM
COCTOSIHUE OTJHENIBHBIX IIPOLECCOPHBIX MOAYJEH
BBIYHMCIIUTEIBHOM CHCTEMBI WACHTU(QHIUPYETCS 10
pe3yibTaTaM COINOCTAaBUTENBHOIO aHaJM3a HCXOJO0B
TECTHPOBAHUS, OTHOCAIINXCS K HX OrpaHMYEHHON
OKPECTHOCTH.

BeimonHeH — aHanM3  JOKaNbHBIX  YCIOBHM
UACHTU(HUKAUN COCTOSHUS MOMYJEH CHCTEMBI I
HCYEPIBbIBAIOIIEH TPYNIbl MOJEIEH MONHBIX, HO
HEHAJEXKHBIX, TeCTOB. [l aHanW3a MCIONB30BaH
(opmanbHbIi anmapat OyneBbx QyHkuuMi (GyHKIUH
COBMECTHOCTH), KOTOpBIE IEPEUHUCIAIOT COCTOSHHS
MOJyJIeH, Y4aCTBYIOIIHX BO B3aMMHOM
TECTHPOBAHWUH, COBMECTHBIE C  IOJYYEHHBIMH
UCXOJaMH TecTUpOBaHUs. BBeneHsl mokxasarenu
3HAQUUMOCTH YCJIOBMM JIOKQJIbHOW CaMOJMAarHo-
CTHPYEMOCTH B OTHOLICHHHM a) HENOCPEICTBEHHOM
uaeHTHUKaIu (aKTHYECKOTO COCTOSIHUSI MOTyJIEH,
YYaCTBYIOMIUX B TECTHPOBAHWU U 0) BO3ZMOKHOCTH

BBIOMpaTh  IIOCIEOBAaTEIbHOCTh  JAJIbHEHINEro
TECTUPOBAHUS, CIIOCOOCTBYIOUIYIO  JOCTHXKECHUIO
ycioBus ().

st HCYEpIBIBAIOLIE TIpyNIbl  MoOJeIeH

HEHAJICKHBIX TECTOB U3Y4YCHBI CBOMCTBA 3HAYNMOCTH
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(hyHKIWH COBMECTHOCTH, OTMCHIBAIONINX "THIIOBBIC"
CTPYKTYpHBIE eIUHHUIBI (TToarpadsl TeCTUPOBaHUS),
U3BECTHBIE W3 TEOpHM rpaoB M HHBApHAHTHBIE K
CTPYKTYpEe JAMArHoCTHYecKoro rpada cHUCTEMBI.
[MonoGuele THHOBBIE TOATpadbl  €CTECTBEHHBIM
00pa3oM BO3ZHHKAIOT B XOJI€ aJalTHBHOTO JCLCHTPa-
JIM30BAaHHOTO CaMOJIMAarHOCTUPOBaHUs. BbIBeieHbI
ycnoBus "TouHOH" W "ycIOBHOW" WAEHTH(PHUKAIUN
COCTOSTHHSL  OTHENIBHBIX ~MOJYJEH CHUCTEMBI IO
JIOKaJIbHBIM IpU3HaKaM. [laHbBl PEKOMEHIAIMH 0
NPENOYTHTEIBHOCTH  (OPMHUPOBAHUS  CTPYKTYP
noarpaoB  TecTUpoBaHMs  (C  TOYKH  3pEHHS
3HAYUMOCTH  ONHUCHIBAIOIIMX  3TH  CTPYKTYPBI
hyHKIMN COBMECTHOCTH) IS JIOKaJIbHOM
JuarHocTuky. [lorydeHHble pe3ynbTaThl MOTYT OBITH
UCIIOJIb30BAHbI KaK IS CPaBHHUTEIHHOTO aHain3a
3¢ GEKTUBHOCTH MOJCICH HCHAICIKHBIX TECTOB, LIS
BEIOOpa CTpaTeruu U TaKTUKH
CaMO/IMarHOCTUPOBAaHUS M ISl Pa3pabOTKH
9 (hEeKTUBHBIX  JCLEHTPATU30BAHHBIX aJalTHBHBIX
ITOPUTMOB JIOKJIIEHOTO CaMOANarHOCTHPOBAHUSL.

Attachment

Cnucox ucnoavb3yemvix 0603HadeHuil.

| X| — momHOCTE MHOXKECTBA X.

| x] — naubomnbiiee nenoe Taxoe, uto |x| < x.
[x] — HaumensbIee nenoe Takoe, uto [x| > x.
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CPABHUTEJIbHBIN AHAJIM3 U3BJEKAIOIUX METOJT0B ABTOMATHYECKOI'O
AHHOTHUPOBAHUA [JIA TEKCTOB HA PYCCKOM SA3BIKE

Annomayusn: Kasxcoviii 0env 06vem 0annvix 6 cemu HumepHem u 6 Xpanunuujax OaHHbIX pacmem, u3-3a 4e2o
B03HUKAEm HE0OX00UMOCb NPeOCMmAsisims UHpopmayuro 6 Ooree cocamom gopmame, U A8MOMAMULECKOE
AHHOMUPOBAHUE MEKCMA MOJCem NOMOYb pewiums dmy 3adayy. B omoi cmamee ucciedosana npumeHumocms
Haubonee NONYIAPHBIX MEMOO08 UGNEKAIOWE20 AHHOMUPOBAHUSL OISl MEKCMO8 HA PYCCKOM A3bIKE.

Kniouesvle cnosa: Asmomamuueckoe anHOMUpOBAHUE MEKCMA, U3GLEKAlOUjee AHHOMUPOBAHUEC MEKCma,
06pabomra ecmecmeeHH020 A3bIKA, AHANU3 MEKCMA, AHANU3 OAHHDBIX.

BBenenue HEBO3MOXXHO. B CBsI3M ¢ 3TUM Bce OOJIBIINIA HHTEpEC

CeromHst 4YeIOBEKYy JOCTYIIHBI OT'POMHBIC BBI3BIBACT 3aj[ada aBTOMATHYECKOTO aHHOTHPOBAHHUS
00beMBl  WH(pOpPMANHUK, HAXOIAMIHECS B CETH TEKCTA.
VHTepHeT nnu B pa3INuHBIX XpaHWIUIIAX JAHHBIX, U HccnenoBanus B 3TOH 001aCTH HAYaIUCh €IIIe B
00BEM 3THX JaHHBIX YBEIMUNBACTCA C HEBEPOSTHOU 1950-s1e Tozp! [2], HO BCe eme HENb3s CKa3aTh, YTO
ckopocThlo. CornacHo OTYeTy aHalIUTHYeCKOi 3a/laya TOJHOCTBIO pEelIeHa, B CUIy CIO0XHOCTH U
¢bupmsl IDC, nmpocnioHcupoBaHHOMY Seagate, 00beM HEOJJJHO3HAYHOCTH €CTECTBEHHOTO s3bika. HecmoTps
JaHHbIX B 2025 romy mocTMrHer OTMeTku B 175 Ha OTO CYWECTBYIOT  IOIYJISAPHBIE  METOIbL
3ertabaiit (mnst cpaBHeHusi, B 2018 romy oObem aBTOMAaTHYECKOTO aHHOTUPOBAHUS, KOTOpbIE
JAHHBIX cocTtaBui 33 3errabaiita). [1] Ilpu Takux MO3BOJIIIOT B OONBITMHCTBE CIY4acB ITONYYUTh
YCIOBUSIX ~ IOSIBIISIETCS.  OCTpas  HE0OXOIUMOCTh JIOBOJIBHO ~ XOpOIIME aHHOTAaIUM, COJAEpKalue
COKpamieHuss oO0BeMOB 3TOH HMHpOpPMAIMH 10 BBIIEP)KKU M3 HCXOIHOTO TEKCTA.
KOpOTKHX, ¢€MKux  aHHotauud. CocraBieHue Bonbiiass wacth wuccnenoBaHUW B JaHHOU
aHHOTAIMd BPYYHYIO — 3TO OYEHb TPYIOEMKas o0nacTé TIPOBOAWTCS IUII HAOOPOB JaHHBIX, T
3aada, K TOMY )K€ COCTaBJICHHC TaKUX AaHHOTAIHHA TEKCTHl M aHHOTAIIWU TIPEJICTABICHEI HA aHTIHMICKOM

JUIA BCCX CYHICCTBYIOIINX TCKCTOB IIpOCTO
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SI3BIKE. HpI/I 3TOM HCCIICOAOBAHUA MdJIsI TCKCTOB Ha HCIIOJIb30BATh A OLICHUBAHUA BaXXHOCTHU

PYCCKOM SI3bIKE BCTPEUAIOTCS TOBOJIBHO PEMKO.
B nmanHOii cTaThe OyayT KpaTKO PacCMOTPEHBI

CYIIECTBYIOIIME MOJXOAbl K aBTOMaTHYECKOMY
AHHOTUPOBAHMIO, Gonee MOJPOOHO Oynyt
PaccCMOTpPEHEI METOJIBI, Hanboiee 4acTo

UCTOJb3YIOMINecs A aHHOTHPOBAHMS TEKCTOB Ha
AHIJIMACKOM si3bIKe. [[1s1 paccMOTpEHHBIX METOJO0B

Oyner TmTpoBeAeH CpPaBHHUTENBHBIM  aHaUM3 C
UCIIOJIb30BaHUEM TEKCTOB Ha PYCCKOM S3BIKE.
IMoaxonwl K aBTOMATHYeCKOMY
aHHOTHPOBaHMIO
CymecTByeT  HECKOJNBKO  KiacCH(UKAIHiA
MoAXo040B K aBTOMaTU4Y€CKOMY aHHOTHUPOBAHUIO, U B
KQKIOM  ClIy4ae  YYUTBIBAIOTCS  pa3iM4HBIC

0COOCHHOCTH 3a/1a4H.

Ha ocHoBe kosiuecTBa BXOJHBIX JTOKYMEHTOB
BBIJICTSIIOT aHHOTHPOBAaHHWE OJHOTO JOKYMEHTa U
AHHOTHPOBAaHKE MaccuBa J0KyMeHToB. [3] Bo BTopom
ciyyae Ooyiee KPUTHYHON CTAHOBHUTCS IpoOiema
M30BITOYHOCTH — M3 MCXOJHBIX JOKYMECHTOB HY)KHO
BEIOpAaTh TPEUIOKEHUS TakuM o0pa3oM, dYTOOBI
uHOpMaIUs, TPHUCYTCTBYIOLIa B  HECKOJIBKHX
JIOKYMEHTaX, He TIOBTOPSJIACH B aHHOTAI[HH.

Taxoxe METO/IBI ABTOMATHUYECKOTO
AHHOTHPOBAHUS MOXHO Pa3leiUTh Ha OCHOBE IICNTH
JIATTbHEHINIEr0 KCIOJIb30BAHUSl AHHOTAMH. 37eCh
BBIJICIAIOT 00IIee aAHHOTHPOBAHHE U AHHOTHPOBAHKE
no 3ampocy. [ljisi BTOpOro THIa pe3yiabTaToM Oyner
AQHHOTALMsI, COJepKAIlas TONBKO TY HH(pOPMALIHIO,
KOTOpasi COOTBETCTBYET 3apaHee 3aJJaHHOMY 3aIpocy.

Ilo SA3BIKY METOObI JACTIATCA Ha
MOHOJIMHT'BAJIBHBIC, MYJIbTUINHTBAJIbHBIC u
KPOCCJIMHIBAJIbHBIC. KOF,Ha SA3BIK HCXOIHOT'O

JIOKyMEHTa Y AaHHOTallUM COBMAaJaeT, TO METOJ
OTHOCHTCSI K MOHOJHMHIBAJIBHBIM. Eciam HMCXOIHBIH
JIOKYMEHT HaIlMCaH Ha HECKOJIbKUX SI3bIKaX, TaK JKe,
Kak W  aHHOTAauWs, TO  METOJ  SBIISAETCA
MYJIbTHIMHTBATGHEIM.  METOX  OTHOCHTCS  C
KPOCCJIMHIBAJIbHBIM, Koraga SA3BIK HUCXOOHOT'O
JIOKYMEHTA U SI36IK aHHOTAIINHN Pa3IHYarOTCs.

Haubosiee  mpuHUIMIHUATBHAS U BaKHas
KIaccuUKaIys, KOTopas SABISETCA IPEIMETOM
OoubIIel YacTH HCCIeIOBaHUM, - 3TO KJIacCU(HUKAIIUS
Ha OCHOBE CMOcO0a MOCTPOCHMS TekcTa. B Heid
BEIJICIISFOTCS IBE TPYIITHI METOJIOB: U3BIICKAIOIINE H
resepupytomnye. M3piekaromnue MeToabl COCTaBISIOT
AHHOTAIMIO W3 TIPEIJIOKCHUH, MPHUCYTCTBYIOMINX B
TEKCTe, a TEHEPHPYIOIIME METOJbl CIIOCOOHBI
CO31aBaTh HOBEIM TEKCT, KOTOPOTO HET B MCXOIHOM
JIOKYMEHTE.

PaccmaTpuBaembie MeTOABI

Jns ananuza OBLIM BBHIOpAHBI W3BJIICKAFOIIUC
METOAbI AHHOTUPOBAHUA, KOTOPBIC CHHCKaJIN
HAMOOJIBIIYIO TOMYISIPHOCTh ISl aHHOTHPOBAHHSA
AHTJIOSA3BIYHBIX TEKCTOB.

Mertoa c npumenenuem TF-1DF

TF-IDF (Term Frequency Inverse Document
Frequency) — craTucTudeckas Mepa, KOTOPYIO MOKHO

KOHKPETHOTO CJIOBa B KOHTEKCTE BCErO JIOKYMEHTa,
BXOJIAIIEr0 B OOIIYIO KOJUIEKIHIO. [4]

Ota Mmepa cocTouT M3 ABYX 4acTed. TF wmm
4acToTa cjJOBa - OTO OTHOIIEHHE KOJHYECTBA
BXOXKJCHUSI KOHKPETHOTO TEPMHHA K CYMMapHOMY
Habopy cioB B wuccieayemom Tekcre. IDF  wim
WHBEPTUPOBAaHHAs 4YacToTa JOKYMEHTa — 3TO
MHBEPCUSl YAaCTOTHOCTH, C KOTOPOH OIpeieNeHHOE
CI0BO (UTYpHpYeT B KOJUIESKIIMH TEKCTOB. JTO Ha
caMOM JieJie  IIOKa3bIBaeT, HACKOJBKO  BaXKHO
paccMaTpuBaeMoe CJIOBO B paMmkax Tekcra. Yuér IDF
YMEHBIIAET BEC YacTO W IIMPOKO YMOTPEONIeMbIX
CJIOB, YTO IO3BOJISIET YBEIIMYUTH Bec OoJiee pelKux
CIIOB, KOTOpBIE C OOJBIICH BEPOATHOCTHIO OyIyT
perpe3eHTaTHBHBIMU JUIsl JJaHHOTO Tekcra.Yacrora
cimoBa  paccuuthiBaercs 1o Qopmyre (1),
MHBEPTHPOBaHHAs 4acToOTa JIOKyMEHTa Mo (opmyIe
(2), a cama metpuka TF-IDF mo dopmyie (3).

TF = % )
=
IJie N; - YUCJIO BXOXKJCHUM CI0Ba t B JOKYMEHT,
n — o0IIee 9ncIIo CI0B B JOKYMEHTE.
d
IDF =log—, (2
de

rzie d — o0Iee Yncio JOKyMEHTOB,
d - 9MCII0 OKYMEHTOB, B KOTOPBIX BCTPEYALTCS

TF —IDF =TF X IDF,

AnTopuTM  C  WCIIOJIB30BaHHEM
BBITJISINT CIEAYIOIIMM 00pa3oM:

1. Ha ocHOBE HEKOTOPOTO MacCHBa JOKyMEHTOB
JUIT  BCEX  BCTPEHYAIOIIMXCI B  HHUX  CIJIOB
paccuutbiBaeTcs merpuka IDF.

2. B nokymenre, Il KOTOPOTO HEOOXOIMMO
CreHepUpoBaTh  aHHOTanuio, Metpuka TF-IDF
PacCUUTHIBACTCS TOJNBKO ISl CYLIECTBHTENBHBIX B
MIPE/I0KEHUH.

3.Ha  ocHOBe  MOJYYEHHBIX  3HAYCHUH
NPEIOKEHUsT COPTUPYIOTCS 10  yObIBaHuWio. B
WUTOTOBYIO ~ aHHOTalMI0  Oepyrcs  TepBele N
NPE/I0KEHUM, T1e N 33/Ia€TCs MT0JIb30BATEIIEM.

TextRank u LexRank

TextRank [5] u LexRank [6] — 3to meToas! Ha
OCHOBE WCIOJIBb30BaHus TpadoB, KOTOPHIE OBUIH
pa3paboTaHbl TPUMEPHO B OJHO BpeMs JBYMS
HE3aBUCUMBIMH I'pynnaMu. B ocHOBe 000MX MeTOZ0B
nexut aimroputMm  PageRank  [7], wu3HavanmbHO
co3faHHbIl KoMmanueit Google mis ompeseneHus
«BaXHOCTH» BEO-CTPAHHIIBI.

PageRank mpenrmosnaraer, uto yem 0oJjiee BaKHA
BeO-cTpaHUIla, TeM OOJbIIEe Ha Hee OYIyT CChIIAThCA
Jpyrue cTpaHuisl. [Ipy 5TOM y4uTBIBAaeTCS Kak YMCIIO
CCBUIOK, TaK U HX Ka4eCTBO — TO €CTh HACKOJBKO
Ba)XKHA  CTpaHWIA, KOTOpas  CCBUIAETCS  Ha
paccMmarpuBaeMylo BeO-CTpaHHILY.

PageRank crpanuitsl [ pacCUUTHIBACTCS TIO

thopmyne(4).

3)
TF-IDF
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1-d N PR() 2. Peanuzanus anroputma PageRank ¢ yuerom
PR(i) = N +d Z W, 4 BECOB: 3TO TIIO3BOJIAET W3BJ€Yh M3 TEKCTa N
j=1 J IIPEAJIOKEHUN C CAMBIM BBICOKUM PAHIOM.

rae N — uncio BepmmH rpada,

PR(j) — 3nauenue PageRank crpanumsr j,
KOTOpasi cChuIaeTcs Ha i,

C(j) — o0L1ee KOJMYECTBO CTPAHULL, HA KOTOPbIE
cChlIaeTcs J,

d - xodpdummeHT 3aTyxaHWSA, KOTOPHIA
Haxomutcs B gauanasoHe [0;1] (B kimaccuueckoi
thopmyne nmpuanMaercs paBHbIM 0,85).

Jus meronoB TextRank u LexRank mpomecc
CO3JIaHMs1 aHHOTAIIMSI MOXKHO Pa3ZeiUTh Ha JBa dTara:

1. Co3manme rpada: mTpemyoKEeHHs TeKcTa
SABJISIHOTCA BE€pHIMHAMH, a CTCIICHb CX0JACTBa
MPEATIOKEHNH — BecaMu pedep, COSAUHSIONINX 3TH
TIPE/I0KEHHSL.

B metone TextRank omenka creneHu cxojacTsa
JBYX MPEJIOKEHUH S; U S, KOTOPBIE MPEJICTABIISIOT
co0oii Habop CIJIOB, KOTOPBIE B HEM MOSBIAIOTCS (S; =
Wi, W3, ..., Wy,), OCyIIECTBIsETCS 110 (hopmyie (5).
|{Wk|wk € Si&Wk € S]}| (5)

log(IS:D) + log(|$;])

Metox LexRank st olleHKH cTerneH: CX0ACTBa
UCTIONIB3YyeT ~ MOAW(HUIMPOBAHHYI0  KOCHHYCHYIO
Mepy, KOTopasi paccuuThiBaeTcs 1o gopmysie (6).

30ech U1 OLEHKH CXOJCTBA HCIOJIB3YIOTCS
metpuku TF u IDF, xoTopsie OB ONTHCAHEI paHee.

sim(S;,S;) =

Zwesi,sj thwsithw,s; (idf,,)?

sim(S;,S;) =

JlaTtentHo-cemanTuueckuit ananus (JICA) — ato
BBIYMCIIATENIbHAS  MOJENb, KOTOpas IO3BOJISIET
NPE/ACTaBUTh CEMAHTHUKY Ha OCHOBE CIIeIYIOIINX
uzaeil: ABa cnoBa OJM3KM CEMAaHTHYECKH, ©CITH
MOSIBIISIIOTCSL B CXO’KEM KOHTEKCTE, W JIBa KOHTEKCTa
CXOXH, €CIIM COJIepKAaT CEMaHTHUYECKH OJIM3KUe
crmoBa. [8] IlepBbIii miar JaTEHTHO-CEMAaHTHYECKOTO
aHaJgM3a — O9TO CO3JaHWEe MaTpHIbl CJIOBO-Ha-
MIPEeAJIOKEeHNE NTE Ctpoku MaTpHIIbI
COOTBETCTBYIOT CJIOBAM, 2 KOJIOHKH — ITPEJJIOKECHHUSIM.
B sAueliku 3anuceIBaeTCs, CKOJIBKO pa3 JaHHOE CIIOBO
BCTPETHIIOCH B JAHHOM TIPEIIOKCHIIH.

Ilocne co3manuss MaTpuUbl — NPUMEHSETCS
HHCTPYMEHT CHHTYIIIPHOTO pasjokenus (Singular
Value Decomposition, SVD). CoriacHo Teopeme o
CHHTYJSIPHOM Da3JIOKEHHUH, Jr00as BemIeCTBEHHAs
MPSIMOYTOJTbHAST MaTPHUIIAa MOXKET OBITH pa3ioKeHa Ha
IIPOU3BEACHUE TPEX MATPHULL:

S=UzwrT,

r1e Ujpxp) — YHUTapHAs MAaTpUILIA,

U]

Y[pxN] — MaTpHIIa, y KOTOPOU BCE SIEMEHTEI, HE
JIeXKalye Ha ANaroHaJIN paBHBI HYITIO,

\/inesi(tfxi,siidfxi)z x \/ZyiESj (th/i.Sjidfyi)z

Metoa C NMPUMEHCHUEM JATECHTHO-
CEMAHTHYECKOIro aHajmu3a
(6)
I[I/IaFOHaJ'IBHLIC OJICMCHTBI ) SIBJIAIOTCA

OTCOPTHUPOBAHHBIMU CHHTY/ISIPHBIMH 3HAYCHUSIMHU:
Z(ii] > Z[i+1,i+1]- MOXHO TIONYYUTh HPUOITHIKEHUE
MaTpHIBl S APYroil MaTpHIeii MeHbIIero panra k:

S = UL Wt = U S, WY, (8)

rae Uy u W), cootBeTcTBYIOT nepBbIM k cTosbiam U
uW.

Takoe pa3iokeHHE TO3BOJSIET YMCHBIIUTH
pa3MEepHOCTb HCXOJHOM MaTpHLbl, IOJYEPKHYTH
HanboJiee CHIIFHBIE CBSI3U M MIPH 3TOM W30aBUTHCA OT
nryma.

OO0b14HO B KauecTBe k BhIOMparoT unciio ot 100
mo 500, HO B menmoM BBIOOp 3aBHCHT OT pa3Mepa
JIOKYMEHTa.

WT— 5ro Marpuna, KoTopas —sBISeTcs
pe3yabTaToOM TPaHCIIOHUPOBAHUS YHUTapHOM
MaTpubl Wiy -
[ ]
Philadelphia, USA 166 '4 Clarivate

Ana lytics indexed



ISRA (India) = 3117  SIS(USA)  =0912 ICV (Poland)  =6.630

. ISI (Dubai, UAE) = 0.829 PUHII (Russia) = 0.156  PIF (India) =1.940

Impact Factor: g2 australia) =0564 ESJI(KZ)  =8716  IBI (india) =4.260
JIF =1500  SJIF (Morocco) =5.667  OAJI (USA)  =0.350

CnoBo-Ha-npeanoxeHue

Cnoeo 1

Cnoeo P

Pacnpeuenerme Cnos no remam

Cnoeo 1

Cnoso P

BaxHocTb TeM

Tema 1

Tema N

Pacnpepenexue 1eM no

npeanoxeHnam

Tema 1

Tema N

S U

Z wr

Pucynok 1 - CuHry/jsipHoe pa3jioskeHHe MATPHIBI CJIOBO-HA-TIPEJIO’KeHNE H €0 HHTEPIpPeTaIHs

Ilocnennuit mar B wMmeromax JICA — 3710
COOCTBEHHO BEIOOp TPEATIONKCHHUN IS aHHOTAIWH.
Ectp Heckonbko Bapuanuii MmeronoB JICA, koTopele
OTITMYAIOTCS CIOCOOOM 0TOOPA, HO OJHH U3 JYYIITHX
pe3yiabTatoB nokasbiBaeT Metoa Cross [9].

3mech TakkKe  BBIIONHSCTCA  CHUHTYJSIPHOE
pas3noXeHne MaTpuipl S, HO TOCIE 3TOrO Imara u
mepen  BBHIOOPOM  NPEMJIOKEHHH  IPOBOJHUTCS

JIOTIONTHUTENbHAsT 00paboTka — Al KaXJOW TEMBI,
KOTOpas IpeACTaBleHa CTpoKoi B BekTope WT,
paccuuThIBaETCs CpeHee 3HadeHue. B sueiiku sToi
CTPOKH, B KOTOPBIX 3HAYCHHE MEHBIIE WM PaBHO
CpeIHEMY, 3aIllUCBIBACTCS HOJNb. DTOT Iar HYXKEH,
LITO6I:.I JJIA Ka)K}IOﬁ TEMbI UCKIIHOYUTH Hpe):[J'IO)KeHI/IH,
KOTOPBIC HE SBIIAIOTCS KITFOUYEBBIMU.

3arem TSt KaKJI0r0 MPEUTOKECHUS
paccumThIBacTCs TaK Ha3blBaeMas IJTMHA: cHadala
Kax/1asi KOJIOHKA, COOTBETCTBYIOIIAS MPEUIOKCHUIO,
YMHOXAETCS Ha CHUHTYJSPHBIC 3HAUCHUS MaTPUILIBI X.
DT0 AenaeTcs ¢ MENbIo MPUAATh OONBIINA Bec Oolee
BaXKHBIM TemaM. Ilociie 3TOro mjs Kakaod KOJOHKU
CYMMHUDPYIOTCSI BCE€ €€ 3Ha4eHHS — 3Ta CymMMa H
HA3bIBACTCSl [UIMHOW TMpPEIUIOKEHUs. B aHHOTaImio
BBIOMPAIOTCSl TIPEIUIOKEHUSI € CaMbIM  OOJIBIIUM
3HAYEHHEM JUIMHEL.

O1eHKA MOJyYeHHBIX Pe3yJIbTaTOB

OrneHKa aHHOTAIlMA — HETPOCTas 3ajJava, Tak
KaK JUIsl KOHKPETHOro JIOKYMEHTa win Habopa
JIOKYMEHTOB HE CYIIECTBYET HIeaTbHOW aHHOTAIINH.

Ha cerognsamuuii 1eHp A OLICHKH CHCTEM
aBTOMaTHYECKOTO AHHOTHUPOBAHUS Hanboiee
MNOMYJISIPHOM M IIMPOKO HCMOJIB3yeMOH sIBIseTCA
Habop merpuk ROUGE [10], mpemtoxkennsiii B 2004
roJy W CTaBOIMH CTaHIApTOM aBTOMaTHYeCKON
OIICHKHM aHHOTAaIMi. B 3TOT Habop BXOIAT METPHKH
ROUGE-N, ROUGE-L, ROUGE-W u ROUGE-S.

Metpuka ROUGE-N, xortopas damie BCero
UCTIOJNIB3YeTCS JUTSt OIIEHKH PpE3yIIBTaTOB,
OCHOBBIBA€TCS Ha CPABHEHHWHU N-TPaMM (B Ka4eCTBE 1
yaire Bcero Oepercs | uiu 2), oMydeHHbBIX U3 Habopa
STAJOHHBIX AHHOTAMH M N-TpaMM OIICHUBacMOH
AQHHOTAINH, U BBIYHCIseTCs o popmyse (9):

ZSER Zgnes Cm (gn)
z:SER Zgnes Cm (gn),

re R — MHOXECTBO 3TaJIOHHBIX aHHOTALU;

Jn — N-TPaMM JUTHHEI N;

Cn(gn) — KONMUECTBO N-rpaMM g, COBIABILIHX
JUISL TAJIOHHOH 1 OIICHUBaeMOM aHHOTAIUH;

C(gy) — KONMUYECTBO N-TPaMM g, B DTAJOHHOM
AQHHOTALH.

Mo cyrn, ROUGE-N sBnsercs wmerpukod,
OIIeHMBAlOIIEH MOJTHOTY. To ecTh ee 3HaueHue Oyaer
TeM  Bblme, 4YeM  Oomnbmie  MH(OpMAIMH,
IIPUCYTCTBYIOIEH B 3TAJIOHHOM aHHOTALMU, BOIILIO B
OIICHMBAEMYIO aHHOTALMIO, NPU 3TOM HaIWYHE B
OLICHMBAaEMOI aHHOTAIMU JHIIHEH MHpOpMaLuu He
YUUTBHIBAETCH.

ROUGE — N =

()

Taoauna 1. Pe3yJ’ll>TaT]>l OLICHKH CPaBHUBAa€MbIX ME€TOA0B

ROUGE-1 ROUGE-2
MeTO)I CreneHpb CKATUA CreneHp CKaATUA
09 08 07 06 05 09 08 07 06 05
Baseline 034 043 048 054 057 003 005 006 008  0.09
TF-IDF 044 052 055 059 062 006 008 009 011  0.12
TextRank 042 050 056 059 061 005 008 010 011  0.12
LexRank 036 045 051 057 060 004 006 008 010 0.2
LSA 047 054 058 062 064 007 009 011 013 013
Jns pycckoro s3bIKa KpymHOHW TpoOieMoil B PYCCKO¥M IHUTEepaTypel, a B KadecTBE JTATOHHBIX
06J'IaCTI/I ABTOMATU4YCCKOI'0 aHHOTUPOBAHUSA SABJIACTCA aHHOTaHI/Iﬁ — KpaTkue CoJACpKaHud OTHUX TIJiaB,
OTCYTCTBHE pa3MEUYeHHBIX HAa0OpPOB [aHHBIX, Ha HaiimeHHele B cern UHTepHer. Bcero Opuio
OCHOBC KOTOPBIX MOKHO 6I)IJ'IO 6I)I 06yanL CUCTEMBI HCII0JIB30BaHO 11 TeKCTOB U aHHOTaIIPIﬁ.
ABTOMAaTHYECKOTO aHHOTHPOBAHUS WM IIPOBEPSATH UX Jis OIEeHKH pe3yabTaTOB KaXABIH aNrOpUTM
PE3YyIbTATHI. B cBsi3u ¢ 3TUM B KadecTBe Ha60pOB 3aITyCKaJICsl HCCKOJIBKO pa3 € pa3HbIMU IapaMEeTpaMu
JAaHHBIX HCIIOJIB30BAaJIUCh TJIaBbl U3 HpOI/IBBel]eHI/Iﬁ CTCIICHU CXXaTus (Ha OCHOBC CTCIICHHU CXXaTuda
[ ]
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pacCUMTHIBACTCS, CKOJBKO TMPEIUIOKCHUI IOIKHO
OBITH B MTOTOBOW aHHOTAamuM): oT 50% ckarus Io
90%. Jlnsg KakIoW  MOJMYYeHHOH  aHHOTAIMH
MIPOBOANIIOCH CPABHEHHE C 3TAJIOHHOHN aHHOTaluel n
BhIUMCIsIMCh  3HaueHus MeTpuk ROUGE-1 wu
ROUGE-2.

YroObl  OIEHWTH,  HACKOJBKO  XOPOIIHE
Pe3yJIbTaThI MOKA3bIBAIOT pACCMAaTPUBAEMBbIE METOIBI,
ObL1 Taroke BBeaeH baseline — mpocreliuii anroput,
KOTOPBII  (opMHpYeT  aHHOTAI[MIO  BBEIOOPOM
CIy4YaliHbIX MNpEJIOKEHUM Hu3 TekcTa. BpeneHue
takoro baseline momoraer MOHATB, yITyUIIAOTCS JH
TeHEepUpyeMble aHHOTAIMM OT BHEIPEHUs Ooiee
CIIOKHBIX  BBIYMCIIMTENBHBIX MOJENEH, U eciH
YITyIIai0TCs], TO HACKOJIBKO.

B Ttabmmume 1 mnpuBeneHBl pe3yabTaThl IS
CPaBHHMBAEMBIX METOJIOB, [IOJYUYCHHBIEC BBIUHUCICHUEM
merpuk ROUGE-1 m ROUGE-2 u ycpenHenuem
Pe3yJIbTaToB JUIsl pa3HbIX TEKCTOB.

Ha ocHOBe TOJIy4eHHBIX JaHHBIX MOXHO
YBHIETb, 4YTO BCE CpPaBHMBacMbIE  METOJbI
[OKa3bIBAIOT JIYYILINE PE3YJAbTAThl, YEM CIIydalHBII
BbIOOp mpemioxkenuit. Ilpu  3toM  rpadosbie
anroputmbl - TextRank u  LexRank mokasbiBaroT
XyAIIAe pe3yiabTaThl 10 CPABHEHHWIO C JPYrHMHU
MeToaaMu. JIydnmnii pe3yapTaT OKa3bIBaAET METOJ C
UCIIOJIb30BAHNE JIATCHTHO-CEMAHTHYECKOTO aHaIN3a.

Jis Bcex MeronoB HaONOAaeTcs yxXyJleHHe
pe3yibTata NpH YBEIWYECHHH CTEIICHH CXKaTHs, 4TO
000CHOBAHHO, TaK KaK 4eM OOJIbIle MPE/I0KEHUH B

reHepupyemMoit aHHOTAIUH, TEM 0O0JIBIIIE
BO3MOKHOCTEH y MeToIa BHIOpaTh HH()OPMATHBHOE
MpeagoKeHue.

IIpobembl HM3BJICKAIOIINX METO/10B
AHHOTHPOBaHMS

C ITOMOIIILIO H3BJIEKAOIINX METOI0B
AHHOTUPOBAHHUS  MOXXHO  JIOOMTHCS  HEIUIOXUX
pe3yIaBTATOB, HO TAKWE METOABI CHIHHBI OTPaHHYCHBI
W HE BCErAa CreHepUPOBAHHBIC AHHOTAINH
KOPPEKTHBI:

- I/I3BJ'I€Ka}0HII/Ie MCTOJbI MOT'YT TOJIBKO 60
BKJIFOUYHUTD, 00  HMCKJIIOYHUTH MMPEIOKCHUEC U3
AaHHOTAaIuH.

Ecmu MMPEAJIOKECHUEC OYCHD JJIMHHOEC, U ITPU 3TOM
COACPIKUT OYCHBb BaAXXHYIO I/IH(bOpMaI_[I/IIO, CHuCTEMa
AHHOTHUPOBAaHUA JOJDKHa 6y;[eT BKIIKOUHUTH
NPEAIIOKCHUEC LCIUKOM, OAXKC CCIM OHO COACPIKUT
MHOTO JIMIIHEH I/IHq)OpMaHI/II/I. DTO MOXET CHILHO

CHU3UTH 3¢ PEKTUBHOCTD aBTOMAaTHYECKOTO
AQHHOTHPOBAHUSL.

— Tekcr pameko He Bcerga IOJydaeTcs
CBA3HBIM.

Tak Kak NPeUIOKEHUSI MOTYT OBITh B3ATHI U3
pa3HBIX yacTell TEKCTa, KOTOPHIE MOTYT HaXOIUTHCS
Jajeko Apyr OT Jpyra, TO 4YHUTa0EeIbHOCTh

[IOJIyYEHHOTO TEKCTa HE BCErJa OKa3blBAECTCA Ha
BBICOKOM ypoBHe. Eciu B aHHOTAIUIO BRIOMpacTCs
MPeUIoKEHUE, KOTOPOE CChUIAeTCA Ha MH(OPMAIHIO,
MPEACTaBICHHYI0 B OJHOM M3 IPEIBIIYLINX, U 3TO
Mpenplayliee MpeyioKeHHe He BKIIOYaeTcs B
AHHOTAIIMIO, TO YUTATENb MOXKET HE MOHSITb, O YEM
peyb.;

— TekcT aHHOTaIMU MOXKET UCKAXKATh (DAKTHI.

IToMuMO TOrO, 4TO B @HHOTALIUIO MOKET BOWTHU
MPeUIOKEHUE, IS MOHMMAHUS KOTOPOTO OyIeT He
XBaTaTh APYroro MPEeANIoKEeHUs U3 UCXOTHOTO TEKCTa,
BKJIIOUEHUE TAKUX MPENJIOKEHUN MOXKET HCKa3UTh
ucxoiHslii cmelcia. Tak, Hampumep, eciu  ecTb
HECKOJIBKO TIpeioxkeHnit: “ViBan Ky cebe HOBBIE
tanku. Kot MBana, Myp3uk, HE OLEHWI HX IO
JIOCTOMHCTBY. Ha cienyromuii 7eHb OH U3KeBall OTH
Talky B KJ104bs.” Ecu B aHHOTALUIO BOWAYT IEepBOE
U TpeThe MPEUIOKEHHUE, TO YUTATENh MOyMaeT, 4TO
910 MBaH n3xeBai COOCTBEHHBIE TAIIKH B KIIOYbS. J{71s
TOTr0, YTOOBI U30EKATh TAKOH MPOOJIEMBI, B CHCTEMAaX
AHHOTHPOBAHUSI MOTYT MCIIOJb30BaTbCSl METOJIBI
paspenicHus aHaQOPHI U KOpEPEPEHTHOCTH.

3akio4yeHue

B nmanHoit pabore OBUIM  PacCMOTPEHBI
CYIIECTBYIOIIME TIOAXOABl K PEIICHUIO 3aJadd
aBTOMAaTUYECKOr0 aHHOTHPOBAaHUS, ObUTH Ooliee
MoIPoOHO M3y4eHBI HanOoJee MOMYISIPHBIE METOIBI
W3BJIEKAIOIIEr0 AHHOTUPOBAHMS, a Takxke ObUIo
MIPOBEACHO CpaBHEHUE dPPEKTUBHOCTHA PabOTHI ITHUX
METO/IOB JJIsl TCKCTOB Ha PYCCKOM SI3BIKE.

Ha ocHoBe mpoBeneHHONW pabOTHI
C/IeNIaTh CIICAYIOUINE BHIBOIBI:

— C TIOMOUIBIO METOIOB  H3BIICKAIOIIETO
AQHHOTHPOBAHUS MOXHO TIOJNy4aTh JOCTATOYHO
HEIJIOXUE PE3YJbTaThI;

— CpeauM paccMaTpuBaeMbIX METOJOB  JUIs
MMEIOIINXCS AAHHBIX JIYUIINE Pe3yNIbTaThl MOKa3al
METO/I JIATEHTO-CEMaHTHYECKOTO aHaIN3a;

— mrobas cucreMa M3BJICKAIOIIET0
AHHOTHUPOBAHUA UMCCT OTPAHUYCHUSA, 1 B HCKOTOPBIX
ciryqasx MH(pOpManus B aHHOTAIUHM MOXET OBITH
HCKaXKeHa.

[TpoBeneHHOE HCCIENOBaHME IMOKA3bIBACT, YTO
JUISL TIOJTy4eHHsI Ooiee KayeCTBEHHBIX aHHOTAIMK Ha
OCHOBE METOJOB H3BJICKAIONIETO AHHOTUPOBAHUS
HEo0X0ANMO M30aBIIATHCS OT JHIIHEH HHOPMaIH B
NPEATOKEHUSX, COXPAaHMB TIPH 3TOM  BAXKHYIO
nH(pOpManuIo (NCIOIb30BaHNE METOJIOB JUIS CXKATHSA

MOKHO

MpEUIOKEHU), a TaKKe CHHU3UTh BEPOSATHOCTD
MOJy4CHUS AHHOTAINH c HEKOPPEKTHOH
uHpopMmanmeir  (KCHOJB30BaHWE  METOAOB  C

paspernieHreM anadhopsl U KOPehEepPeHTHOCTH).
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Actuality of researching the problems.

In the modern world, urbanization is an objective
process that reflects the development of productive
forces. The increase in the number of cities, and
especially their enlargement, the creation of
megacities and conglomerations create various socio-
economic problems, associated with the creation and
maintenance of an adequate urban infrastructure.
Uzbekistan also has these problems because of its
regional specificity that has developed.

The actuality of researching the problems of
managing urban infrastructure in the conditions of
Uzbekistan is, first of all, connected with high rates of
demographic growth and urbanization, which have a
large-scale impact on the development of cities and
towns of the Republic. In modern conditions, housing
and communal activities are the organizing principle
in the life of the city. It is the basis keeping and
developing the city as a human habitat. The generally
beneficial nature of public service systems is
confirmed by their status of permanent installations,
which are ready to meet the needs of the population
and the city in the relevant services.

In modern conditions, housing and communal
services is a complex of sub-sectors, designed to
ensure the conditions of normal life of the population

Doi: &Gos¥e https://dx.doi.org/10.15863/TAS.2019.06.74.18

and the urban structures functioning. Housing and
communal services form the living environment of
humans in significant way. It ensures the comfort of
the city, the district, the neighborhood and the
dwelling. On the one hand, this industry is under the
influence of developing market relations, and on the
other, it is an important element of the system of social
protection of the population.

It is obvious that housing and communal services
is a service industry and the most important part of the
territorial infrastructure that determines the conditions
of human life, the comfort of dwelling, engineering
improvement, quality and reliability of transport,
communications, household and other services as they
influence health, quality of life and social climate of
the urban environment.

As a rule, the housing and utilities sector has the
following sub-sectors:

¢ housing and maintenance services;

o water supply and sanitation;

e municipal energy (electricity, heat, gas);

e urban public transport;

e information services (cable networks,
satellite television, fiber optic systems and electronic
communication channels, computer software and
communication systems);
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e external urban improvement, including road
facilities and road construction;

e sanitary cleaning of territories (street
cleaning, house cleaning with utilization of household
and food waste);

e green farming services (urban greening,
floriculture);

o hotel industry;

e consumer services (baths, laundries, ritual
services);

o street lighting.

Each of these sub-sectors is currently undergoing
profound innovative technological-technological
transformations.  The  purposes  of  these
transformations are:

e expanding the sub-industry functions and
providing additional options and services on this
basis;

e improving the quality of standard services;

e ensuring a higher level of resource
conservation;

e reducing material costs for the production of
used units and devices;

e providing the environmental protection.

It should be noted that the environmental
protection has a dynamically increasing priority. It is
obviously due to the increase in the city sizes,
motorization, consumption of goods and, in general,
anthropogenic impact on the environment.

The process of innovative renewal in this area is
continuous and accelerating when the emergence of
the subsequent innovative technology “B” comes
before the moment of physical wear of the equipment
of the previous technology “A”. The presence of such
a phenomenon becomes more normal and, of course,
it requires the research, as there are large reserves of
resource savings.

One of the important courses of socio-economic
development in  Uzbekistan has been the
intensification of the urbanization process. Thus, in
the Message of the President of the Republic of
Uzbekistan to the Oliy Majlis dated December 28,
2018, it is noted that “Today the level of urbanization
in the country is 35.5 percent, and if you do not take
any actions today, then there is a possibility of a
decrease in this indicator.” That is why the country
plans to "develop a State Program in order to increase
the level of urbanization in the country up to 60
percent by 2030". Here, of course, it is necessary to
take into account any development related to
renovation [5], as it allows merging two processes into
one: demolishing obsolete housing and building
modern comfortable residential buildings.

The development of urbanization is an objective
process that positively affects macroeconomic
indicators. Thus, currently in Uzbekistan over 70
percent of GDP is created in cities at a specified level
of urbanization. Even if we consider that there is a

certain disproportion in the prices of industrial and
agricultural products, the contribution of citizens to
the creation of GDP per capita is several times greater
than the contribution of villagers.

Certainly, urbanization development will affect
significantly and qualitatively the considerable
complication of housing and utilities management, as
the growth in management complexity depends on the
increase in city sizes, and it is not linear. And, in
certain conditions some new factors appear.
Considering these phenomena from a theoretical
perspective, there are grounds to confirm the opinions
of a number of researchers that at the present stage of
development of the productive forces, the society
itself shows the singularity of development
increasingly.

In the conditions of urbanization growth, non-
traditional, innovative solutions are needed, as they
will ensure a qualitatively new development in such
sectors as healthcare, transport, energy and
infrastructure. One such solution, for example, is the
concept of a “smart city”, aiming to ensure the modern
quality of life, comfort and stability of the urban
population using innovative technologies that provide
economical and environmentally friendly use of urban
living systems. It is discussed below.

One of the factors shaping the life support of the
population is the development of the housing and
public utilities sector of the republic, which is the most
important part of the territorial infrastructure. It can be
stated that the effectiveness of public services forms
not only an adequate quality of life for the population,
reflecting the degree of society civilization, culture, its
welfare and lifestyle, but also serves as one of the most
important prerequisites for the development of
economic potential, as well as creates the condition for
attracting investment.

It should be noted that the sectoral feature of
public services is the technologically determined by
monopolistic position of enterprises and the close
relationship between enterprises in various fields of
activity. Another feature is the strictly local
production process and the consumption of utilities,
their non-interchangeability, the impossibility of
delivering services from the outside sources or
receiving them somewhere outside the city or the
region.

The main feature of housing and communal
services, which must necessarily be taken into account
when developing measures to increase efficiency, is a
pronounced social focus of activities: provision of
vital services to all members of society without
exception. In turn, this predetermines the primary role
of local government bodies and authorities in ensuring
the standard functioning and development of the
industry with the methodological, legal, scientific, and
technical support of republican government bodies. In
this case, special attention is paid to the development
of engineering infrastructure - this issue is classified
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as a priority. It should be noted here that the state of
engineering communications in the post-Soviet
territory, almost everywhere, leaves much to be
desired. This negatively affects not only the quality of
life, but also all sectors of the economy.

That is why the housing and communal services
development policy is based on the priority provision
of  settlements with roads, water, gas,
communications, and electricity in order to create
favorable conditions both for living and locating
manufacturing enterprises and attracting investments
in their development.

It should also be noted that, in accordance with
the decree of the President of the Republic of
Uzbekistan “On  measures for the further
implementation and development of modern
information and communication technologies” dated
March 21, 2012, the Center for the Development and
Implementation of Computer and Information
Technologies “UZINFOCOM” was given the task to
create unified Internet portal housing services. The
main purpose of the portal is to create a common
communication infrastructure in the housing and
utilities sector, which will simplify the exchange of
information between the population, regulatory
agencies and the Municipal ATP, makhallas (city
blocks), as well as public utilities. It will allow
establishing feedback and establishing transparent
control over the targeted use of public funds, which,
in turn, should contribute to improving the quality of
utilities provided.

Currently, the portal operates in test mode and is
available at e-kommunal.uz, there a single database of
public utilities and social services is being formed.

Creation of the portal is the initial stage of
transition to digital format and has a number of
obvious and encouraging advantages, which are as
follows:

o the part of the population that is experiencing
difficulties due to lack of time or for some other
reasons, especially those with physical disabilities,
who are not able to visit the Center for the provision
of public services, can use the services of the
“Electronic Portal” and solve all issues on-line;

o the work of the state and municipal servants
themselves is greatly simplified;

o the use of such a management system also
leads to the reduction of criminality (reducing the
possibility of bribery).

It is obvious that the provision of housing to the
population is not only a priority social problem, but
also one of the mandatory attributes providing and
posing standard functioning of a person. It means that
it carries an important social burden, consisting of
providing favorable conditions for the creation and
development of the primary cell of society - the
family. Developing it, it can be noted that one of the
historically established brackets of the national
mentality of the Uzbek people is the family, in

Uzbekistan the development of housing construction
and housing maintenance in Uzbekistan has always
been a problem that requires serious and constant
attention from the State itself. The evidence of it,
many Decrees of the President of the Republic and
Resolutions of the Cabinet of Ministers of the
Republic of Uzbekistan. Such close attention to the
issue of housing provision is also caused by the
current demographic situation and the presence of
internal migration.

The Strategy of Action approved by the
President of Uzbekistan in five priority areas of the
country's development in 2017-2021, developed on
the basis of a comprehensive research of topical and

affecting all strata of the population and
entrepreneurs,  analysis  of  legislation, law
enforcement practice and foreign experience,

highlights one of the priorities - the development of
the social sphere. It states for:

e implementation of targeted programs for the
construction of affordable housing, the development
and modernization of road transport, engineering,
communication and social infrastructure in order to
improve living conditions for the population;

o further improvement of the living conditions
of the population, especially young families (due to
the demographic features of Uzbekistan as a
significant proportion of this category of the
population), residents of dilapidated houses and other
categories of citizens who need better housing
conditions by providing mortgage loans on favorable
terms and affordable housing in cities and rural areas;

e increasing the level of provision with public
utilities, and above all, drastically improving the
provision of the population in rural areas with clean
drinking water through the construction of new water
lines and the consistent introduction of modern, cost-
effective and efficient technologies;

e ensuring the environmental safety of human
habitation, construction and modernization of
household waste processing facilities, strengthening
their material and technical base, providing the
population with modern waste disposal facilities;

o radical improvement of transport services to
the population, improvement of passenger traffic
safety and reduction of harmful emissions into the
atmosphere, renewal of the urban public transport via
the acquisition of new comfortable buses,
construction and reconstruction of bus terminals and
bus stations;

o further construction and reconstruction of
road infrastructure, primarily the development of
regional highways, major and current repairs of inter-
farm rural highways, streets of inhabited localities;

e provision improvement of electric power to
the population on the basis of building new and
modernizing existing power generating capacities,
updating low-voltage electrical networks and
transformer stations, and implementing measures to
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improve the provision of other fuel and energy
resources to the population and expanding the use of
renewable energy sources.

One of the important issues is the Program for
the Development of the Service sector in 2016-2020
in the Republic (Table 1).

In order to improve the quality of services
provided for comfortable living of citizens, the
Cabinet of Ministers of the Republic of Uzbekistan
decides considering the priorities and objectives in the
development of the service sector in the Republic of
Uzbekistan in 2016-2020:

e anincrease in the gross domestic product due
to the development of the service sector, bringing its
share in the economy of the republic to 60 percent;

o the growth of services in rural areas by 2020
by 1.8 times;

e the creation of conditions for the fast
development of the service sector, structural changes

due to the development of engineering and
communication, road and transport infrastructure,
implementation of modern information and
communication technologies in the sectors;

e the expansion of a variety of innovative
services and new means of communication;

e ensuring the technical possibilities of
accessibility of  the  population to the
telecommunications network, providing quality
services on their basis, full transition to digital
telephone and television systems, bringing the share
of communication services and informatization in the
republic’s economy to 2.5 percent by 2020;

o the development of financial services with
the introduction of the latest electronic, payment
technologies;

o further development of high-tech services in
the health sector.

Table 1. TARGET PARAMETERS
Development of the service sector in the Republic of Uzbekistan in 2016 — 2020

Ne | Services list 2020 by % to 2015
The Republic of Uzbekistan 1,8 times
Including:

1. |communication and information services 2,9 times

2. [financial services 1,8 times

3. |transportation services 1,5 times

3.1 |including motor transport services 1,5 times

4. |accommodation and food services 1,8 times

5. |trade services 1,6 times

6. |real estate related services 1,5 times

7. |educational services 1,5 times

8. |health services 1,9 times

9. [rental and rental services 1,8 times

10. | computers and household goods repair services 1,6 times

11. |individual services 1,7 times

12. |services in the field of architecture, engineering research, technical testing and analysis | 1,7 times

13. |other services 1,8 times

At the same time, the share of services in GDP
in 2019 should be 59.5%.

To increase the efficiency of housing and public
utilities search ways are carried out in all CIS
countries. The range of research covers all activities
in both urban infrastructure and the management of
apartment buildings [10,11,12]. Some research works
clarify the role of state bodies and business structures
in the management of housing and public utilities [10],
determine  the strategic  priorities for the
modernization of housing and utilities management
[11]. Options for managing households in apartment
buildings are being considered [12].

As it is known, high population growth and
household structure (HS) significantly influence the
housing sector, the demand for housing, thereby

causing a high load on the
infrastructure and land use.
During the years of independent development of
our country the housing sector has shown positive
results, in particular in 1991, the total area of the
housing stock was 258.4 million square meters, and
by the end of 2016-2017, it reached 477.8 million
square meters. It means the increase was 1.9 times.
Over the past 28 years, the population of
Uzbekistan has grown by more than 1.5 times. Thus,
if in 1990 the population of the country was about 20.0
million people, so as for the April 1, 2019 it reached
33.375 million people. Despite a serious demographic
burden, Uzbekistan has achieved a steady growth in
the provision of housing to the population - per person

existing engineering
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from 12.4 to 15.5 square meters. (fig. 1) [9,10]. So,the
growth was 1.2 times.
20
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Figure 1. Provision of housing in 1991-2015

In 2016, the Institute of Social Research
conducted a sociological survey of 1008 rural
households in three regions of the Republic of
Uzbekistan, they are Khorezm, Fergana, and
Kashkadarya regions with a direct study of living
conditions. The selected regions reflect typical
climatic (desert, flat, and mountainous areas), socio-
economic, and demographic characteristics of many
regions of the republic and present the necessary
information base to obtain data.

As the analysis showed a number of systemic
problems, despite the positive changes in the
improvement of living conditions (Diagram 1). The
main problem, namely 60.2% of households in rural
areas need additional housing, 15.4% need major
repairs, 12.8% of respondents indicated that there is
not enough living space, and 7.6% said that the total
area is not enough plot.

28,8

The most frequent highlighted problems are the
need in additional housing territory and lack of
housing space, primarily from the HS consisting of 5
or more members, as well as a high concentration of
families living in the same HS (2-3 or even 4 families),
i.e. high demographic load. In general, the main
housing problem in the countryside is the need based
on the constant growth in the number of household
members.

47,9

Diagram 1. Most frequently reported housing problems %

we are satisfied
need additional housing
60,2
B need a major overhoul
B need cosmetic repairs
not enough living space
l not enough total area

H other

M hard to answer

Thus, Uzbekistan is developing a new program
for the construction of affordable housing in rural
areas for 2017-2021 (Pic. 2)

Only in 2017, 2 trillion 121 billion soums were
allocated to finance the program. It is planned to
attract credit resources of commercial banks in the
amount of more than 2 trillion soums (about 675
million dollars).

The measures taken contribute to provide
families with modern, high-quality, comfortable
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housing and form a new engineering and village to a qualitatively new level and, on this basis,

communication, social and market infrastructure in
the countryside. It allows raising the image of the

raising the standard of living and changing the outlook
of the rural population.

Picture 2. Typical rural housing project

As a result of the analysis of the demographic
situation in the country, the state of the housing stock
and its growth rates, it can be concluded that
construction volumes in Uzbekistan are not sufficient,
and to achieve the level of developed countries, it is
necessary to take extraordinary measures.

As international experience shows the state of
urban infrastructure occupies an important place in the
strategy of modernizing any state and raising the
industrial and innovative level of the national
economy. It, in turn, necessitates the creation of an
effective system of urban infrastructure management,
based on a new mechanism of territorial management
and a strategic approach to urban development. Such
mechanism should be focused on improving the
quality of life of the population, on strengthening the
economic independence of cities, on improving the
efficiency and complexity of their development, on
creating favorable conditions for the competitive
functioning of market structures and attracting
investment resources.

Accessibility of services is a characteristic
feature of housing and public utilities. The vital and
irreplaceable nature of the consumption of utilities
requires to be equally accessible to all who need them,
and be always available when they are needed,
regardless of the solvency of consumers. The more
reliable and efficient the functioning of the
engineering systems of the city are more convenient,
comfortable and favorable, the urban environment is
perceived for the population and the functioning of
various organizations. Full or general availability of
services is an indicator of comfort and quality of
modern housing.

The main objectives of the ongoing
modernization of housing and communal services are:

e improving the quality of housing and
communal services, provided to the public;

e attracting private investment in the industry;

e reducing the costs of housing production
utilities;

e improving the sustainability of the industry.

World practice shows that in order to meet the
challenges of developing urban infrastructure
successfully, it is necessary to create an effective
system for its management, based on a modern
mechanism of territorial management and a strategic
approach to the city development.

Such  mechanism should be focused on
improving the quality of life of the population,
strengthening the economic independence and
importance of cities, increasing the efficiency and
comprehensiveness of the development of the
territory, creating favorable conditions for the
competitive functioning of market structures and
attracting investment resources. The key element in
the improvement of infrastructure management is a
significant increase in the role and responsibility of
city and district authorities (hokimiyats).

The goal of improving the organizational
structures for managing urban infrastructure in
Uzbekistan is to optimize costs, ensure a high level of
manageability, improve the quality of services, and
the responsibility of departments for the results of
their activities. At the same time, the urban
infrastructure management scheme, as well as the
mechanisms for financing life-support facilities,
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should correspond to the scale of demographic, City Infrastructure  Management  Department

migration and urbanization processes in the republic.

1. In order to ensure a faster pace of
development of infrastructure and favorable
conditions in cities, it seems expedient to establish a

Means of
enterprises and
organizations of

the city

—

City budget

=

(hereinafter referred to as the Department).

2. The department should have the status of a
single owner of the infrastructure of the city and the
state customer (Figure 2).

City
hokimiyat

Infrastructure department

Power supply

Gas supply

Water supply and
sewage

TBO

Heat supply Management

Figure 3 - Schematic diagram of the organization of the municipal order and the financing of urban
infrastructure.

3. The property of the Department is formed at
the expense of the property assigned by the founder. It
implies the transfer of all water supply, sewage, heat
supply, gas supply, and power supply facilities located
in the city (district) in the manner prescribed by law to
the ownership of the hokimiyat. The transfer process
of gas supply and power supply facilities and
networks located in cities to the balance of the city
hokimiyat will have a multiplicative effect on
management efficiency. It enable JSC “Uzbekenergo”
and JC “Uztransgaz” to be relieved of inappropriate
functions.

All  day-to-day work, including ensuring
payment discipline, maintaining urban gas / electricity
systems, will be assigned to the Department, which
will represent the interests of the city to deal with JSC
“Uzbekenergo” and JC “Uztransgaz”. In this case,
Uzbekenergo and Uztransgaz can concentrate their
efforts on strategic issues of increasing the generating
and transporting capacities, introducing energy-
saving technologies and others.

4. The creation of the Department will ensure:

o rational use of budgetary funds allocated for
the maintenance, repair and development of urban
infrastructure;

e a clear separation of the functions of the
customer and the contractor in this area;

e elimination of duplication of control and
management, improvement of the efficiency of the
public sector;

e strict accounting for material and cash
expenses;

e balanced development
sectors;

e attraction to this area of high technology;

o the stability of the staffing industry;

e organization of contractual conditions in the
field of public services, protection of consumer
interests;

e attraction of small business and private
entrepreneurship infrastructure projects;

e guidance of payment discipline, reduction of
receivables and payables;

e the use of progressive forms, mechanisms
and tariff and non-tariff regulation tools;

e increasing the responsibility of market
participants for the provision of quality services.

5. The provision of all types of services should
be carried out on the basis of contracts between the

of infrastructure
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supplier and the buyer of services. Some infrastructure
facilities may be transferred to private companies on
contractual terms, for example, management of
municipal solid waste (in this case, tariff regulation
should remain with the Department). In accordance
with the established procedure, the Department selects
a non-profit management company with the inclusion
of its representatives in its board of managers. The
department applies various schemes for attracting
citizens' self-government organizations to the
management sector.

Thus, the experience of developed countries
indicates the direct dependence of the GDP growth
rate on the level of urban development. And the level
of urban development, in turn, directly depends on the
capacity, sustainable operation of infrastructure
facilities and the quality of management of urban
infrastructure. In this regard, in most developed
countries, urban infrastructure is owned and operated
directly by city (municipal) authorities. It is obvious
that the state resources allocated for the development
and support of infrastructure are not highly profitable.
Nevertheless, it is the infrastructure that has a
multiplicative effect on attracting foreign direct
investment (FDI), the development of cities as centers
of industrial-innovative development, and an increase
in the quality of life of the urban population.

In recent years, huge state investments have been
made for the construction, reconstruction and
modernization of the integrated system of the urban
infrastructure of the Republic of Uzbekistan. All
spheres of urban infrastructure and public utilities, the
state and local budget are being reformed step by step.

At the same time, high rates of demographic
growth, concentration in the cities of industrial
production, development and other factors put
forward entirely new and increased demands on the
urban infrastructure. On the one hand, new challenges
in this area are connected with the acceleration of
urbanization, the implementation of modernization
programs, technical and technological renewal of key
industries, the creation of the modern appearance of
cities that are not inferior to international standards.
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Introduction processes, weathering), so as by indirect

Chemical pollution is a global concern for anthropogenic action [1,p.610]. The trace elements
environmental and food safeties. Heavy metals affect are an important aspect of the quality of food, and also
the functioning of the central nervous system, change can cause a carcinogenic effect on living organisms
the composition of the blood and disrupt the functions [2, p.123; 3, p.112; 4, p.405], so it is necessary to
of organs. The negative ecological situation is establish control over their content [2,p.79].

influenced by direct anthropogenic action (biological

Philadelphia, USA 179 '; Clarivate
Analytics indexed


http://s-o-i.org/1.1/tas
http://dx.doi.org/10.15863/TAS
http://t-science.org/
mailto:yurchenko@karazin.ua
mailto:tanya.chernozhuk@gmail.com
mailto:alekseykravch@ukr.net
http://s-o-i.org/1.1/TAS-06-74-19
https://dx.doi.org/10.15863/TAS.2019.06.74.19

ISRA (India) = 3.117 SIS (USA) =00912 ICV (Poland)  =6.630
. ISI (Dubai, UAE) = 0.829 PUHII (Russia) = 0.156  PIF (India) =1.940
Impact Factor: g2 australia) =0564 ESJI(KZ)  =8716  IBI (india) =4.260
JIF =1500 SJIF (Morocco) =5.667 OAJI (USA)  =0.350
Materials and Methods integration time of signal-20s; 5 parallel

Sodium chloride is the most important raw
material for industry and the most essential kind of
nutrition. Salt is a regulator of osmotic pressure, water
exchange, and necessary for the formation of
hydrochloric acid in the process of gastric secretion
and activates enzymes. Zinc, Manganese, and Iron are
biologically active analytes. According to supplement
No. 3 due to the sanitary-anti-epidemic and sanitary-
anti-toxicological rules of health and hygiene rules
and standards (HaHRaS) of Ukraine 42-123-4089
standards, the content of zinc in the kitchen salt should
not exceed 10 mg/kg, and the contents of Manganese
and Iron are not regulated [3,p.112].

However, at present, there are no standard
methods for determining Zinc, Manganese, and lron.
The literature describes the methods for determining
analytes in various multicomponent samples by
modern analytical methods: atomic absorption
spectroscopy [4,p.407; 5,p.6620;6,p.12], atomic
emission spectroscopy with inductively coupled
plasma [7,p.365;8,p.332], mass-spectroscopy with
inductively coupled plasma [9,p.3;10,p.164;11,p.20],
X-ray fluorescence analysis [12,p.7864;13,p.7;
14,p.320;15,p.4537]. An important role in the analysis
of multicomponent systems is played by modern
methods of sample preparation of the analyzed
samples [16,p.4;17,p.3;18,p.10;19,p.5;20,p.5691,;
21,p.607;22,p.346]. Reliable determination of trace
elements in samples is necessary because they
influence on human health [23,p.4;24,p.395;
25,p.110;26,p.4].

The goal of our work is to develop a competitive
method of atomic absorption and atomic emission
with inductively coupled plasma for the determination

of analytes in multicomponent samples using
ultrasonic  processing, surfactants, and metal
acetylacetonates as standard samples of the
composition.

Experimental

The atomic absorption spectrometer C-115M-1
(flame-acetylene-air) and hollow cathode lamps were
used in this work. Measurements were carried out at
the following wavelengths A nm: for Zn-213.86; Fe-
259.94; Mn-257.61. To account for the effect of
nonresonance  (nonselective)  absorption,  the
deuterium background correction was used. An
atomic emission spectrometer with an inductively
coupled plasma iCAP 6300 Duo, Thermo Scientific,
USA was used. Parameters of determination of Zinc,
Iron and Manganese by the method of atomic
emission spectrometry with inductively coupled
plasma are represented as follows: the rate of plasma-
forming flow of argon-12 I/min; plasma power-1350
W, speed of the auxiliary flow of argon-1.5 I/min;
plasma-axial monitoring mode was taken; flow of
argon at flux-0.55 I/min; pump speed-50 rpm;

measurements were taken.

Ultrasonic bath PS-20, power of 120 W with a
frequency of 40 kHz, laboratory weights OHAUS PA
(65 / 0.0001g), Triton X-100 Ci4H220(C2H4O)n,
where n = 9-10, M, ~ 646 g/mol, CMC (critical
micelle concentration) = 2.9-10"* mol/l, acetylacetone,
zinc, Iron and manganese acetylacetonates. The initial
concentration of metal solutions for the preparation of
solutions of solvents is 0.1 g/l. Standard samples of
solutions of Zinc, Iron, and Manganese with a
concentration of 1 g/l are made at the Physico-
Chemical Institute of the National Academy of
Sciences of Ukraine (Odesa). When using
experimental work, distilled water and chemical
reagents of qualification are used not lower than ch.p.
(chemically pure).

Samples from saline deposits weighing 0.3 g
(weighed with deviation 0.0001 g) were dissolved in
10 ml of 1.5% nitric acid (an optimal analytical signal
with a flame atomic absorption determination of the
analytes), sonicated for 20 minutes, and 2 ml was
added. Triton X-100 with ® = 3%; 0.5 ml
acetylacetone, were thoroughly mixed and
quantitatively transferred to a 25 ml flask.

Four samples from the salt deposits of the city of
Bakhmut - mine No. 1, 3, section 3 (marked as sample
No. 1); mine number 4 (sample No. 2); mine No7
(sample No. 3) and the Volodarsky mine (sample No.
4). Of each sample, five samples were selected for
analysis.

Results and discussion

The study of the influence of Triton X-100 on the
magnitude of the analytical signal, depending on the
concentration of surfactant (Table 1), was carried out.

As can be seen from Table 1, the greatest value
of the analytical signal at atomic absorption
determination of analytes is achieved using Triton X-
100 with ® = 3%.

Adding aqueous solutions of Triton X-100 with
® = 3% to solution samples decreases the surface
tension of solutions decreases and the dispersion of
the solution increases, which in the flame atomic
adsorption leads to complete atomization of solutions
and increases the sensitivity of the determination of
analytes from 1.6 to 2.0 times. Sensitivity is
determined by the formula:

dA
S =tga = o
The rise in the sensitivity of the definitions
compared with water solutions and solutions treated
with ultrasound with additives Triton X-100:

tga
AS = &’
tga;
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Metal acetylacetonates are formed in the solution
by adding acetylacetone to this solution. Therefore,
using metal B-diketonates as standard samples of the
composition, we increase the precision and accuracy
of the analysis, as the analyzed substances in the
chemical composition are similar to the calibration.

The influence of the time of ultrasound sample
processing on the size of the analytical signal under
atomic absorption determination of the analytes
(Table 2) was also investigated.

It is shown that the greatest value of the
analytical signal at atomic absorption determination of
analytes is achieved by ultrasound processing for 20
minutes.

The content of analytes in samples of sodium
chloride was determined by methods of atomic
absorption and atomic emission spectroscopy with
inductively coupled plasma (Table 3-4).

The verification of the correctness of the results
of the determination of analytes by the atomic
absorption method was carried out by the method
"introduced-found" (Table 5).

Methyl acetylacetonates were added to the
sample mass, and then all the stages of the sampling
preparation, which are described in the experimental
part, were passed by the samples.

The consistency of the results of determination
of analytes by atomic absorption and atomic emission
techniques with inductively coupled plasma
spectroscopy in samples of stone salt was carried out
according to Fisher and Student’s t-test, which is the
verification of the correctness of the results of the
analysis. (Table 6).

It was found out that the difference between the
meanings is not significant and is justified by random
distribution.

The systematic error of the results at atomic
absorption determination of the analytes by the

variation of the weight of sample weight is estimated
(Table 7).

By varying the mass of sample weights, it is
shown that there is no significant systematic error.

The boundary of detection of analytes by an
atomic absorption method is estimated in the above-
mentioned methodology. For 20 blank samples, the
analytical signal (A) was determined, the standard
deviation of the background was calculated according
to the formula

S = Y(A— A)?
o~ n—1

Then the limit of detection of analytes was
calculated

3S

Conin = ==

Detection of Zinc, Iron, and Manganese by AAS
method is for Zinc - 0.001 pg/ml, Iron - 0.003 pg/ml,
Manganese - 0.001 pg/ml, respectively, which are
listed below in the periodical literature.

The limits of the detection of AES-ICP for Zinc
- 0.002 pg/ml, Iron - 0.002 pg/ml, manganese - 0.001
pg/ml, which are listed below in the periodical
literature.

Conclusions

The method of atomic absorption and atomic
emission with inductively coupled plasma with
improved metrological characteristics has been
developed by using ultrasonic testing, aqueous
solutions of Triton X-100 and acetylacetonate
analytes as standard samples of the composition.

Table 1. Selection of the Triton X-100 concentration for the atomic absorption determination of Zinc, Iron
and Manganese (n =5, P = 0.95).

Sample Nel Sample Ne2 Sample Ne3 Sample Ne4
o(Triton C, mg/kg C, mg/kg C, mg/Kg C, mg/xg
X-100% | &, torS | S cilesS | cpsS | S cesS | S
n n Vn Vn
Zinc
3% 10.86+0.02 | 0.01 8.03+0.03 0.01 | 8.43+0.04 0.01 | 8.29+0.02 0.01
4% 9.05+0.04 0.01 7.50+0.02 0.01 | 7.33+0.02 0.01 | 7.59+0.03 0.01
5% 8.5240.01 0.01 7.15+0.03 0.01 | 6.95+0.03 0.01 | 7.23+0.04 0.01
6% 8.19+0.02 0.01 6.86+0.03 0.01 | 6.54+0.03 0.01 | 6.69+0.04 0.01
Iron
,% Sample Nel Sample No2 Sample Ne3 Sample Ne4
3% 7.23£0.03 ] 0.01 8.90+0.04 | 0.01 | 10.06+0.03 | 0.01 | 12.16+0.01 [ 0.01
*
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4% 7.05+0.02 0.01 8.26+0.03 0.01 | 9.51+0.02 0.01 | 11.58+0.02 0.01
5% 6.25+0.03 0.01 7.83+0.04 0.01 | 8.94+0.02 0.01 | 10.84+0.04 0.01
6% 5.794+0.03 0.01 7.06+0.02 0.01 | 8.47+0.04 0.01 | 9.68+0.02 0.01
Manganese
,% Sample Nel Sample No2 Sample Ne3 Sample Ned4
3% 2.86+0.02 0.01 2.37+0.01 0.01 | 3.48+0.03 0.01 | 3.40+0.01 0.01
4% 2.48+0.03 0.01 2.17+0.02 0.01 | 3.05+0.03 0.01 | 3.1940.01 0.01
5% 2.05+0.02 0.01 1.87+0.01 0.01 | 2.74+0.02 0.01 | 2.65+0.02 0.01
6% R - - - - - - -
Table 2. Choose of time of ultrasound treatment at atomic absorption determination of Zinc, Iron and
Manganese (n =5, P =0.95).
Sample Nel Sample Ne2 Sample Ne3 Sample Ne4
US. min C, mg/kg C, mg/xg C, mg/kg C,mg/kg
l . C_‘+M Sr C_‘+ﬁ Sr 5+ﬁ Sr C+@ Sr
~ n ~ n ~ n ~ vn
Zinc
10 7.23+0.03 0.01 7.91+0.03 0.01 | 7.65+0.03 0.01 | 8.25+0.02 0.01
15 10.4440.04 0.01 8.26+0.02 0.01 | 8.38+0.03 0.01 | 8.72+0.04 0.01
20 12.29+0.02 0.01 8.61+0.03 0.01 | 9.40+0.01 0.01 | 9.84+0.04 0.01
25 11.83+0.03 0.01 8.20+0.02 0.01 | 8.47+0.03 0.01 | 9.49+0.03 0.01
Iron
us,
min Sample Nel Sample Ne2 Sample Ne3 Sample Ned
10 7.23+0.03 0.01 8.90+0.02 0.01 | 10.06+0.01 0.01 | 12.16+0.04 0.01
15 9.45+0.02 0.01 12.54+0.03 0.01 | 13.72+0.04 0.01 | 15.93+0.03 0.01
20 11.68+0.03 0.01 14.04+0.03 0.01 | 15.59+0.03 0.01 | 17.89+0.03 0.01
25 6.76+0.01 0.01 10.7440.02 0.01 | 13.30+0.04 0.01 | 14.12+0.02 0.01
Manganese
ﬁlsnl Sample Nel Sample Ne2 Sample Ne3 Sample Ned
10 2,8640,03 0.01 | 2.37+0.02 0.01 | 3.48+0.04 0.01 | 3.40+0.03 0.01
15 2,96+0,03 0.01 | 2.42+0.03 0.01 | 3.79+0.03 0.01 | 3.61+0.03 0.01
20 3,1440,03 0.01 | 2.78+0.03 0.01 | 4.27+0.04 0.01 | 3.75+0.04 0.01
25 3,05+0,02 0.01 | 2.5940.04 0.01 | 4.03+0.03 0.01 | 3.54+0.03 0.01

Table 3. Results of atomic absorption determination of Zinc, Iron and Manganese using Triton X-100 (o =
3%), stabilized by ultrasound (n =5, P = 0.95).

Concentration, mg/xg

Name of the sample = tosS S
C+—
Vn

Zinc

Mine Ne 1,3 12.29+0.05 0.01

Mine Ne 4 8.61+£0.04 0.01

Mine Ne 7 9.40£0.05 0.01

Mine of Volodarsky 9.84+0.03 0.01

Iron

Mine Ne 1,3 11.68+0.06 0.01

Mine Ne 4 14.04+0.05 0.01
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Mine Ne 7 15.59+0.04 0.01
Mine of Volodarsky 17.87+0.05 0.01
Manganese
Mine Ne 1,3 3.14+0.05 0.01
Mine Ne 4 2.78+0.03 0.01
Mine Ne 7 4.27+0.05 0.01
Mine of Volodarsky 3.754+0.04 0.01

Table 4. Results of atomic emission with inductively coupled plasma for the determination of Zinc, Iron and
Manganese using Triton X-100 (» = 3%), stabilized by ultrasound (n = 5, P = 0.95).

Concentration, mg/kg
Name of the sample =, S S
C+t—
Vn
Zinc
Mine Ne 1,3 12.33+0.04 0.01
Mine Ne 4 8.65+0.04 0.01
Mine Ne 7 9.42+0.05 0.01
Mine of Volodarsky 9.87+0.02 0.01
Iron
Mine Ne 1,3 11.71+0.04 0.01
Mine Ne 4 14.08+0.03 0.01
Mine Ne 7 15.62+0.05 0.01
Mine of Volodarsky 17.90+0.05 0.01
Manganese
Mine Ne 1,3 3.17+0.05 0.01
Mine Ne 4 2.81£0.05 0.01
Mine Ne 7 4.28+0.05 0.01
Mine of Volodarsky 3.77+0.04 0.01

Table 5. Checking the correctness of the results of the atomic absorption determination of Zinc, Iron and
Manganese by the method "'introduced-found" (n =5, P = 0.95).

Name of the sample | Contain, mg/kg | Injected, mg/xg | Found out, mg/xkg | Sr
Zinc
Mine Ne 1,3 12.2940.05 15 27.35+0.05 0.01
Mine Ne 4 8.61+0.04 10 18.63+0.03 0.01
Mine Ne 7 9.40+0.05 10 19.38+0.04 0.01
Mine of Volodarsky 9.84+0.03 10 19.85+0.05 0.01
Iron
Mine Ne 1,3 11.68+0.06 10 21.65+0.05 0.01
Mine Ne 4 14.04+0.05 15 29.03+0.05 0.01
Mine Ne 7 15.59+0.04 15 30.63+0.03 0.01
Mine of Volodarsky 17.87+0.05 20 37.84+0.05 0.01
Manganese
Mine Ne 1,3 3.14+0.05 5 8.15+0.04 0.01
Mine Ne 4 2.78+0.03 5 7.59+0.05 0.01
Mine Ne 7 4.27+0.05 5 9.27+0.04 0.01
Mine of Volodarsky 3.7540.04 5 8.7340.05 0.01
L)
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Table 6. Agreement of the results of determination of analytes obtained by two methods in rock salt samples
according to Fisher and Student’s t-test. (n =5; P = 0.95).

Name of the sample | F | t1o F |t F | tuy
Zn Mn Fe
Mine Ne 1,3 5.10 1.60 5.34 1.77 5.35 1.77
Mine Ne 4 5.25 1.50 5.35 1.76 5.34 1.78
Mine Ne 7 5.18 1.50 5.34 1.78 5.36 1.78
Mine of
Volodarsky 5.01 1.56 5.35 1.79 5.35 1.79
FTa6n.: 634 tTa6n.:2-78 FTaGH.: 634 tTaGn.:2-78 FTa6n.: 634 t‘ra6n.:2-78

Table 7. Estimation of the systematic error in the atomic absorption determination of Zinc, Iron, and
Manganese by varying the mass of sample swab.

Concentration, mg/xg
Element, Mass of the sample, g = tpsS S
Name of the sample ’ C+—2 '
\Vn
Zinc 0.2612 12.29 +0.05 0.01
mine, N 1.3 0.3621 12.24+0.08 0.01
’ 0.4268 12.35+0.06 0.01
Zinc 0.2609 8.61+0.04 0.01
Mine, No 4 0.3633 8.59+0.04 0.01
- 0.4461 8.54+0.05 0.01
Zinc 0.2603 9.40+0.05 0.01
mine No7 ' 0.3203 9.48+0.04 0.01
0.4258 9.43+0.04 0.01
Zinc 0.2593 9.80+0.05 0.01
mine, of Volodarsky 0.3432 9.79+0.03 0.01
0.4197 9.84+0.03 0.01
Iron 0.2612 11.68+0.06 0.01
min(; No 1.3 0.3623 11.70+0.04 0.01
’ 0.4268 11.72+0.05 0.01
Iron 0.2609 14.04+0.05 0.01
Min,e No 4 0.3633 13.98+0.03 0.01
0.4461 14.01+0.05 0.01
Iron 0.2603 15.59+0.04 0.01
mine No7 ' 0.3203 15.61+0.04 0.01
0.4258 15.58+0.05 0.01
Iron, 0.2593 17.87+0.04 0.01
mine of Volodarsky 0.3432 17.91+0.04 0.01
0.4197 17.86+0.05 0.01
Name of the sample Manganese
Mine Ne 1,3 0.2612 3.14+0.05 0.01
Mine Ne 4 0.3609 2.78+0.03 0.01
Mine Ne 7 0.4603 4.27+0.05 0.01
Mine of Volodarsky 0.5593 3.75+0.04 0.01
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INTRODUCTION

The article discusses the principle of
implementation of device drivers in secure operating
systems (OS) Linux. The solution to this problem is
relevant, since the creation of a secure OS causes
problems with the interaction of devices. Linux
provides a powerful and extensive APl for
applications, but sometimes it is not enough. A device
driver is required to interact with equipment or
perform operations. In order to ensure safe operation
and safe handling of devices, a program is required
[1]. The kernel communicates with devices through
the appropriate drivers. A device driver is a collection
of functions used to maintain it. One of the most
important features of the Linux OS is the ability to
dynamically load drivers. With this organization, the
driver module becomes part of the kernel and can
freely access its functions. In addition, a dynamically
loaded driver may in turn be dynamically unloaded. If
the driver is not explicitly unloaded, it remains
permanently in the system until the next reboot [5].

If the module loads the system immediately after
the start of the system starts, then this is the best failure
scenario. The larger the code, the greater the risk of

Doi: éos¥ef https://dx.doi.org/10.15863/TAS.2019.06.74.20

infinite loops and memory leaks. With carelessness,
problems will gradually increase as the machine runs.
In the end, important data structures and even buffers
(intermediate data storage provided by software and
intended to be transferred or copied between
applications or parts of one application through cut,
copy, paste operations) can be overwritten [6].

You can forget the traditional application
development paradigms. In addition to loading and
unloading a module, you can write code that will
respond to system events, but it will not work in a
certain sequence [1]. When working with the kernel,
you can write an API, not the applications themselves.

MAIN PART

Sull_open. Much of the Linux system can be
represented as a file. What operations are performed
with files more often - opening, reading, writing and
closing. Also with device drivers, you can open, close,
read and write to the device [9].

Therefore, in the file operations structure, you
can see such fields as: read, write, open, and. release
are the basic operations that the driver can perform

[7].
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int scull_open(struct inode *inode, struct file *flip) loff_t *f_pos)

struct scull_dev *dev;
dev = container_of(inode->i_cdev, struct
scull_dev, cdev);
flip->private_data = dev;
if ((flip->f_flags & O_ACCMODE) ==
O_WRONLY) {
if (down_interruptible(&dev-
>sem))
return -ERESTARTSYS;
scull_trim(dev);
up(&dev->sem);
}
printk(KERN_INFO
opened\n™);

"scull: device is

return O;

The function takes two arguments:

A pointer to an inode structure. An inode
structure is an inode that stores information about
files, directories, and file system objects.

A pointer to the file structure. The structure that
is created by the kernel each time the file is opened
contains the information needed by the upper levels of
the kernel [1-3].

The main function of scull open is to initialize
the device (if the device is opened for the first time)
and fill in the necessary fields of the structures for its
correct operation. Since the device does nothing, there
is nothing to initialize.

Further we will execute several actions:

dev = container_of(inode->i_cdev, struct
scull_dev, cdev);

flip->private_data = dev;

In the above code, using container_of, we obtain
a pointer to cdev of type struct scull_dev using inode-
> i_cdev. The resulting pointer is recorded in the
private_data field.

if ((flip->f_flags
O_WRONLY) {...

& O_ACCMODE) ==

Further, if the file is open for writing, it is cleared
before use and a message is displayed that the device
is open (Fig. 2).

scull_read. When a read function is called,
several arguments are passed to it.

ssize_t scull_read(struct file *flip, char __user
*buf, size_t count,

struct scull_dev *dev = flip->private_data;

struct scull_qgset *dptr;

int quantum = dev->quantum, gset = dev-
>(set;

int itemsize = quantum * gset;

int item, s_pos, q_pos, rest;

ssize trv=0;

if (down_interruptible(&dev->sem))
return -ERESTARTSYS;
if (*f_pos >= dev->size) {
printk(KERN_INFO "scull: *f_pos
more than size %lu\n", dev->size);
goto out;
}

if (*f_pos + count > dev->size) {
printk(KERN_INFO "scull: correct
count\n");

}
item = (long)*f_pos / itemsize;
rest = (long)*f_pos % itemsize;

count = dev->size - *f_pos;

S_pos = rest / quantum;
g_pos = rest % quantum;
dptr = scull_follow(dev, item);
if (dptr == NULL || !dptr->data || !'dptr-
>data[s_pos])
goto out;
if (count > quantum - g_pos)
count = quantum - g_pos;
if (copy_to_user(buf, dptr->data[s_pos] +
g_pos, count)) {
rv=-EFAULT;
goto out;
}
*f_pos += count;
rv = count;
out:
up(&dev->sem);
return rv;

buf - is a pointer to a string, and _user reports
that this pointer is in user space. The argument passes
the user [2].

count — the number of bytes to read. The
argument passes the user.

f_pos — bias. The argument passes the kernel.
That is, when the user wants to read from the device,
the read function (not scull_read) is called, while
indicating the buffer where the information and the
number of read bytes will be written [10].

if (*f_pos >= dev->size) {
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printk(KERN_INFO "scull: *f _pos more
than size %Iu\n", dev->size);

goto out;
}
if (*f_pos + count > dev->size) {
printk(KERN_INFO "scull: correct
count\n");
count = dev->size - *f_pos;
}

Checks:

1. If the offset is greater than the file size then
read no longer works. An error is displayed and exits
the function [6].

2. If the sum of the current offset and the size of
the data to be read is greater than the size of the
quantum, then the size of the data to be read is
corrected and report the message to the top.

if (copy_to_user(buf, dptr->data[s_pos] + q_pos,
count)) {
rv =-EFAULT;
goto out;

copy_to_user - copies data to buf (which is in
user space) from the memory allocated by the kernel
dptr-> data [s_pos] size count.

scull_write. The scull _write function is very
similar to scull_read [4-8].

ssize_t scull_write(struct file *flip, const char
__user *buf, size_t count, loff_t *f_pos)

struct scull_dev *dev = flip->private_data;
struct scull_gset *dptr;
int quantum = dev->quantum, gset = dev-
>(set;
int itemsize = quantum * gset;
int item, s_pos, g_pos, rest;
ssize_t rv = -ENOMEM;

if(down_interruptible(&dev->sem))
return -ERESTARTSYS;
item = (long)*f_pos / itemsize;
rest = (long)*f_pos % itemsize;
s_pos = rest / quantum;
g_pos = rest % quantum;

dptr = scull_follow(dev, item);

if (dptr == NULL)
goto out;

if (ldptr->data) {

dptr->data =
GFP_KERNEL);
if (1dptr->data)
goto out;
memset(dptr->data, 0, gset * sizeof(char *));

}

if (ldptr->data[s_pos]) {
dptr->data[s_pos]=kmalloc(quantum,
GFP_KERNEL);
if (!dptr->data[s_pos])
goto out;
}

if (count > quantum - g_pos)

count = quantum - ¢_pos;

if(copy_from_user(dptr->data[s_pos] +
g_pos, buf, count)) {

kmalloc(gset * sizeof(char *),

rv =-EFAULT;
goto out;
}
*f_pos += count;
rv = count;

if (dev->size < *f_pos)
dev->size = *f_pos;

out:
up(&dev->sem);
returnrv;

Simplified code:

#include <linux/module.h>
#include <linux/kernel.h>
#include <linux/fs.h>
#include <linux/cdev.h>
#include <linux/semaphore.h>
#include <linux/uaccess.h>

int scull_minor = 0;
int scull_major = 0;

struct char_device {
char data[100];
} device;
struct cdev *p_cdev;
ssize_t scull_read(struct file *flip, char __user
*buf, size_t count, loff_t *f pos)

{ .
int rv;
printk(KERN_INFO  "scull: read from
device\n");
rv=copy_to_user(buf, device.data, count);
return rv;
}
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ssize_t scull_write(struct file *flip, char __user if (rv) {
*buf, size_t count, loff_t *f_pos) printk(KERN_WARNING  "scull:

{ .
int rv;
printk(KERN_INFO  "scull:  write to
device\n");
rv. = copy_from user(device.data, buf,
count);
returnrv;
}
int scull_open(struct inode *inode, struct file
*flip)
{
printk(KERN_INFO  "scull:  device is
opend\n™);
return O;
}
int scull_release(struct inode *inode, struct file
*flip)
{
printk(KERN_INFO  "scull:  device is
closed\n");
return O;
}
struct file_operations scull_fops = {
.owner=THIS_MODULE,
.read = scull_read,
.write = scull_write,
.open = scull_open,
.release = scull_release,
I3
void scull_cleanup_module(void)
{
dev_.t devno = MKDEV(scull_major,
scull_minor);
cdev_del(p_cdev);
unregister_chrdev_region(devno, 1);
}
static int scull_init_module(void)
t
int rv;
dev_t dev;
rv = alloc_chrdev_region(&dev,

scull_minor, 1, "scull");

can't get major %d\n", scull_major);
returnrv;
}

scull_major = MAJOR(dev);

p_cdev = cdev_alloc();

cdev_init(p_cdev, &scull_fops);

p_cdev->owner = THIS_ MODULE;

p_cdev->ops = &scull_fops;

rv = cdev_add(p_cdev, dev, 1);

if (rv)

printk(KERN_NOTICE "Error %d adding
scull”, rv);

printk(KERN_INFO "scull: register device

major = %d minor = %d\n", scull_major,
scull_minor);

return O;
}

MODULE_AUTHOR("Ochilov Nizomiddin™);
MODULE_LICENSE("GPL");

module_init(scull_init_module);
module_exit(scull_cleanup_module);

CONCLUSION

The article presents the principle of
implementation of a special-purpose of the device
driver for secure Linux operating systems. The basics
of an | / O device through mapped memory and
macros used in memory allocation are discussed. As a
practical example of allocating resources foran 1/ O
device through the displayed memory, the code from
the already debugged driver was given. The
mechanisms for initializing and deleting devices in the
Linux operating system kernel have been proposed
and clarified. An optimized algorithm for initializing
and deleting devices in the kernel of the Linux safe
operating system has been developed, which makes it
possible to optimize the running time of the algorithm
by reducing the number of unnecessary functions in
the code. The algorithm is designed for protected
Linux OS class 2A.

Thus, the article describes the procedure for
working with kernel components. Using the acquired
skills, you can develop your own kernel module and
build security mechanisms in it.
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