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AN ALGORITHM AND PROCESS FLOW MODEL FOR THE
EXTRACTION OF DIGITAL FORENSIC EVIDENCE IN ANDROID
DEVICES

Abstract: The advancement in technology especially the use of mobile devices has revolutionized the way of life
in the 21st century. This ranges from the way people socialize to the modes of business that take place today.
Consequently, mobile devices have become very vital part of life and thus contain substantial amounts of private
data. Accordingly, in event of crime and/or security investigations, these gadgets carry with them crucial evidence
that when adduced before any court of law can aid in resolving a number of undetermined cases and appeals.
However, mobile digital forensics research is still faced with a number of challenges. One popular challenge is
seeking a standard process model to make the digital forensic evidence extraction process accurate and consistent.
Earlier process models proposed, present basic steps that can be categorized as: collection, Examination, Analysis
and Reporting. This has sparked significant research and proposition of numerous process models to try and explain
these steps further sophisticating the problem and creating more complexity and inconsistencies, for this reason,
sporadic increase in the use of mobile devices and huge volumes of data they carry that can be adduced as potential
evidence in the event of dispute or court proceedings has raised the need to develop standardized extraction process
models and procedures for mobile devices running android operating system, in this paper we propose an algorithm
and process flow model for the extraction of digital evidence in android devices that can be adapted to the latest
release of android operating system especially given the ongoing rapid changing nature of mobile device. Using this
algorithm and process flow model, a procedural experiment was done on the extraction of digital evidence from an
android device. The results of this experiment highlights key steps that must be followed and carefully documented
during evidence extraction from mobile devices in order to ensure consistency and reduction of the complexities in
early proposed models.
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1. Introduction

The proliferation of mobile devices and their use
in day to activities raises the risk of such devices being
used for criminal activities. Statistics indicate that
86.8% of mobile devices as at December 2018 were
running on Android operating systems [1]. Android is
an open source operating system designed for use on
mobile devices and the basic composition of the
operating system is the SDK (Software Development
Kit) and applications which are a set of tools provided
by Google that creates a development environment for
developing Android compatible software[2]. The
Android platform has unique characteristic features
and different scenarios which a forensic analyst may
come across, these unique characteristics raises issues
of complexity and diversity of android based mobile
devices which differ in terms of architecture, model
and manufacturer design [3][4]. Therefore in the event
of a need to extract forensic data from such devices,
clear understanding of the architecture of the device
plays a significant role in guiding the process model
to be used and algorithm to follow [4]. A process
model is a defined standard or method of getting
things done by applying scientific methods [5]. While
an algorithm is “a process or set of rules to be
followed in calculations or other problem-solving
operations, especially by a computer” [6]. Digital
forensics is a term widely used to refer to the scientific
method of identification, acquisition and analysis of
digital evidence originating from digital devices, such
as mobile phones, tablets, computers and wearable
devices like smart watches[7]. Among the most urgent
issues in digital forensics is the definition a process
model that can make investigative and digital
evidence process consistent and standardized. Several
digital forensic process models have been defined
with most of them focusing on necessary phases or
groups of steps to be followed and sub-steps [5].
Therefore employing new methods and tools in the
existing models for the extraction of digital evidence
in android devices should improve efficiency in
dealing  with the problem of digital evidence
extraction which is one of the challenges investigators
face coupled with systematic documentation and
reference procedures that should be provided [8], this
has further raised challenges of performing data
acquisition in a forensically sound manner from
mobile devices, therefore to solve this problem this
paper proposes an algorithm and process flow model
for the extraction of digital evidence in mobile devices
running on android.

Doi: &os¥e®f https://dx.doi.org/10.15863/TAS.2019.04.72.1

Contribution of this Work

The contribution of this work can be summarized
as follows:

o Discussed the current digital forensic process
models,

e Reviewed literature on Digital forensic
process models,

e Comparative analysis of existing models
with the proposed model analyzing its benefits,

e Proposed an algorithm and process flow
model for extraction digital evidence in Android
devices

Review of Related work

Digital forensics is relatively a new research area
but there has seen significant progressive work done
ranging from the technology, tools and methodology,
process models and frameworks used to extract,
analyze, document and report. Those particularly
related to this study are presented below:

Evolution of Digital Forensic Process Models

According to [5] a process model is the
methodology used to conduct an investigation; a
framework with a number of phases to guide an
investigation. These process models were proposed
and developed based on previous industrial
experiences due to increase in cases such as cyber-
attacks, civil and criminal cases [5], the variation in
these cases called for different investigation and
extraction trends due to lack of standard workflow
during investigation[9]. However [10] define standard
methodology in digital forensics process model as
comprising of sequences of actions with sub actions
necessary for the investigation that must be ideal to
be applied to as many cases as possible. Various
process models have been proposed in the literature to
date. Generally, each framework attempts to refine the
standard methodology for a specific use case and each
of these process models take a broadly similar
approach. The earliest research concentrated on
defining the process of digital forensic investigation
[11] More recently, process model research centers
around solving more specific issues like focusing on
particular steps (evidence collection, preservation or
examination, analysis) [5]. Numerous procedures
have been proposed for the collection of digital
forensic evidence in mobile devices beginning with
committees such as the Digital Forensic Research
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Workshop Group (DFRWS) who proposed processes
to be followed in extraction of digital evidence in
computing and mobile devices since there were no
standards forensic process in place to be followed by
forensic investigators, several process models have
been proposed and developed and these can be
grouped in to three main categories; The first category
were general models defining mainly process of
digital forensic investigation detailing what should be
done and steps to follow[12], the second category put
emphasis on the investigative process itself on a case
by case basis while the third category focused on
defining problems associated with the methods and
tools used in evidence extraction and how to solve
them.

Building on the works of [13] who contend that
digital forensic process model can be divided into
several stages but majorly preservation, collection,
examination and analysis, [14]examined a number of
published models/framework for digital forensics
whose basis is using the ideas from traditional
(physical) forensic evidence collection strategy as
practiced by law enforcement (e.g. FBI). In their
examination, the authors argued that the proposed
model can be termed as an enhancement of the
DFRWS model since it is inspired from it, nine
components emerged in their examination such as:

i. ldentification — it recognizes an incident
from indicators and determines its type. This
component is important because it impacts other steps
but it is not explicit within the field of forensic.

ii.  Preparation — it involves the preparation of
tools, techniques, search warrants and monitoring
authorization and management support.

iii. Approach strategy -  formulating
procedures and approach to use in order to maximize
the collection of untainted evidence while minimizing
the impact to the victim.

iv.  Preservation — it involves the isolation,
securing and preserving the state of physical and
digital evidence.

v.  Collection — This is to record the physical
scene and duplicate digital evidence using
standardized and accepted procedures.

vi. Examination — An in-depth systematic
search of evidence relating to the suspected crime.
This focuses on identifying and locating potential
evidence.

vii.  Analysis — This determines importance and
probative value to the case of the examined product
viii.  Presentation - Summary and explanation of

conclusion and Returning Evidence— Physical and
digital property returned to proper owner.

The Efficient Generalized Forensics Framework
for extraction and documentation of evidence from
Android devices outlined by[8] put more emphasis on
the consistency for a complete snapshot of Android

devices through integrity verification using hashing
algorithms. Generally speaking mobile devices
forensics suffers from challenges in data acquisition
and preservation as a result of many process models
offered by different vendors[15]. The “Systematic
Digital Forensic Investigation Model” proposed by
[16], compared different process models and provided
a mechanism upon which different frameworks can be
implemented on the basis of technology, it is clear
that this model is technology based and therefore does
not address the “challenges of inconsistencies raised
by wvarious platforms. Further[17] presented
“Modeling the Forensics Process” in which the
authors proposed a model with major stages that
would be helpful in separating the flow stream,
according to them, these stages comprises of creation,
release, transfer, arrive, accept, and process. In this
model the authors introduce totally new phases in
mobile devices forensic evidence extraction. Finally
“Models of Models: Digital Forensics and Domain-
Specific Languages” proposed by[18] focused on the
domain specific languages as very important part of
digital forensic evidence investigation and extraction,
their concern was on the domain/or platform used.

Materials and Methods

Comprehensive literature review formed the
basis for the comparison between the proposed model
and existing models, highlighted the key features
implemented by android operating system that affect
evidence extraction. An experimental setup for
extracting digital evidence was done using Samsung
s6 running android 8.0, Htc m8, android 7.0, Software
used involved, Access Data Forensic Toolkit,
Elcomsoft Forensics Toolkit, Software Development
Kit, SQLite Browser Tools. Initial set up involved
installing these software on a windows 10 machine.
The process flow model was developed using
Microsoft Viso studio.

Results and Discussion

The discussion of this research is presented in
two parts, the first taking a comparatively look at the
existing models discussed with the proposed while the
second part is presenting the process flow model and
the algorithm used in the proposed model and using
this algorithm and process model to perform basic
evidence extraction in android. The researchers began
by identifying key features implemented in android
operating system that influence in one way another
evidence extraction from mobile devices on android
operating system.

Comparison with Existing Models

Critical look at seven recently developed models
for investigation and extraction of digital evidence
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reveals that it may not be easily possible to have a one-
to-one mapping between the activities in the proposed
model and other previous models. Though the

processes may be similar, the terms and definition of
the phases used in the proposed model differs from
those in the existing models reviewed.

Table.1 comparison of the proposed model with the existing models.

Process/Phases
in the Proposed
model HDEI

NIST model DEFSOP

Guidelines[10] | [19] [20][12] | SDFIM[21] | MFP[17] | SFIM[22] | DFRWSJ[23]
Device status
check x < < M < <
Preparation x x v
Identify v v v v v v
evidence
Recover data x x x x x x
Forensic v x v v v v
analysis
Verification x x x x x x
Documentation v v x x v x

On the basis of steps or phases involved in the
process models reviewed, it can be concluded the
proposed model is most suitable because it
summarizes most of the phases and steps proposed in
earlier models and reveals the complexities in the
models reviewed for example a look at:

NIST Guidelines shows that it has very limited
steps; therefore they are not appropriate enough for
performing digital evidence extraction thoroughly.

The Harmonized Digital Forensic investigation
model presents preparation, identification and
documentation stages which this proposed model also
address however a critical consideration of device
status check is ignored in this model, forensic analysis
, recovery of data and verification which are key
concerns in digital evidence extraction have also not
been clearly addressed.

Though the Digital Evidence Forensic Standard
Operating Procedure, The Systematic Digital Forensic
Investigation model and Modeling the Forensic
Process all present several phases or steps to be
followed, it can be noted that there are several
repetitions in these stages and all of them concentrate
more on the investigation itself other than extraction
which the proposed model addresses right from device
seizure to evidence extraction.

The Smartphone Forensic investigation model is
close to the proposed model except that it
concentrated more on the investigation other than
evidence extraction and critically lacks the device
status check and data recovery phases as pointed out
in the proposed model as one of the key critical issues
in digital evidence extraction in android devices.
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Proposed algorithm

Input «— SiezedDevice
CheckDeviceStatus
If siezedDevice is powered on
If siezedDevice is unlocked
If siezedDevice is connected ToWifi network
TurnOff wifi connection
Else
If siezedDevice is connectedToCellular network
Turn On Airplane Mode
Else
Enable USB debugging through developer options
Enable stay awake setting
Increase screen time-out
Gain root access
DirectoriesAndDB « {

(/data/data/com.android.providers.telephony/Databases/, mmssms.db),
(/data/data/com.android.browser/,browser2.db)

(/data/data/com.android.providers.contacts/databases/,contacts2.db),
( /data/data/com.facebook.katana/,contacts2.db),
(/, (*.mp3 or *.wmv))
}
foreach((directory,dictionary) in DirectoriesAndDB)
Browse To directory and dictionary
if evidence is found
Prepare Evidence
Identify Evidence
Recover the data
Forensic Analysis
Verification
Documentation
Else
If siezedDevice.Android Version >= 6
Obtain Passcode
Else
ByPass Lock
Else
Power on siezedDevice

Table 2: Android Features and their level of implementation affect evidence extraction[24][25] [26]

No Feature Implementation
1. On device encryption implemented
2. External storage encryption implemented
3. Privacy of synchronization Partially implemented by third party
4, Sync to cloud communication encryption ?r?ﬁemented
5. Wireless anti- tracking Not Implemented, need to use third
party apps
6. Remote device location tracking implemented
Philadelphia, USA 5 0 Clarivate
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7. Remote device locking and or data wipe implemented
8. Zero knowledge encryption (access to customer cloud data by | No knowledge
the Mobile Platform Owner)
9. Secure Enclave Processors for firmware protection and | implemented
supporting encryption
10. Limiting Device Access implemented

Based on the information presented on table 2, it
is evident that any process model for the extraction of
digital forensic evidence in android should consider

architectural design of the platform so as to ensure

Start

) /

Check device status

NoP» Power On carefully

consistency in evidence extraction and security issues
that affect evidence extraction. The information on
table2 informed the model design presented in Fig1l.

Is Android

Is device locked? Ye 3
version >=6

No Yes

Y

Obtain Pass code —

Turn off wifi
connection

Is device

—VYe

ifi networl

>
N

o

N——No——{ By pass lock

mode cellular A

3 Enable USB debugging
Isdevice through developer options
Turn on Airplane —es connected to =

> Enable stay awake setting
Increase screen time-out

network? 2
Gain root access

Koop with condition:

for each Directory\
and Databse

Ly

DirectoriesAndDB = {
(/data/data/com.android.providers.telephony/
Databases/, mmssms.db),

(/data/data/com.android.browser/,browser2.db)
(/data/data/com.android.providers.contacts/ —
databases/,contacts2.db),

( /data/data/com.facebook.katana/,contacts2.db), Document (directory, database)

(/, (*.mp3 or *.wnmv))

}

% iem—

Figure 1: Process flow model
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At the start, the device status is checked, that
is; power status, Wi-Fi connection status and
cellular network status. This is done to
ensure that the device is powered on and not
having any network connection. Thereafter,
USB debugging is enabled through
developer options, screen timeout is
increased and root access is gained.

v

Identify Evidence

\

Recover the data

v

Forensic Analysis

Y

Verification

Y

Documentation

Then browse to different locations, and get
SQLite databases which can be opened to get
evidence, which is later documented using
Document_(directory, dictionary). It follows
similar steps while documenting every stage
to ensure consistency.

Document

Start

Browsse to directory and open db file

Y

Is evidence
found?

> Stop

Figure 2: Extension of the process flow model with documentation of every phase

In this proposed model, once the device status is

checked and necessary access procedures followed as
per Figurel, every directory is browsed to open db file
to check if evidence is found and at every step
documentation is taken. In the context of this model,
the meaning of these phases are further elaborated

Device status check

If the device’s display is in a viewable state, the

screen’s

contents should be photographed and, if

necessary, recorded manually, capturing the time,
service status, battery level, and other displayed icons.
The main consideration is selecting a tool that reports
the status of any PINs and recovers the data of interest.
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If the mobile device is powered on, the information
appearing on the display may aid in mobile device
identification

Prepare evidence

This entails the preparation of tools, techniques,
search warrants, and monitoring authorizations and
management support. The preparation phase involves
specific research the regarding the particular phone to
be examined, the appropriate tools to be used during
the examination and preparation of the examination
machine to ensure that all of the necessary equipment,
cables, software and drivers are in place for the
examination. Once the make and model of the phone
have been identified, the examiner can then research
the specific phone to determine what available tools
are capable of extracting the desired data from the
phone.

e ldentify evidence

In this model Identification of evidence is
gathering information that the investigator require as
potential evidence. Questions regarding where the
information is located, what information is required
and how it should be gathered are key to the
investigator at this phase.

e Recover data

This phase deals with discovery of deleted,
hidden, transfigured data or non-displayable data and
is conducted on duplicate data got from imaging the
memory.

e Forensic analysis

Forensic analysis phase helps in “drawing
conclusions based on evidence found”. It involves
determination of the significance, reconstructing
fragments of data and drawing conclusions based on
evidence found.

e Verification

Verification in this model is the process of
ascertaining and evaluating component to determine
if a given result or product conform to pre-set
conditions at the start of each life cycle and
consequently in all activities and set criteria.

e Documentation

Documentation deals with the means and
mechanisms of for describing the overall extraction
process either by using graphics, texts or both.
Documentation should be comprehensive enough to

support decision making at all stages of legal and
court proceedings.

EXPERIMENTATION

Before the experiment was conducted, a check
was done to determine whether the device is still
active (unlocked) and the settings of the device were
changed to enable greater access to the device. For an
active device the following tasks were done;

1. Enabling USB debugging to give greater
access to the device through the adb connection
since most methods for physical acquisition in
android devices require USB debugging to be
enabled

2. Enabling the Stay awake setting: If the
Stay awake option is selected and the device is
connected for charging, then the device never
locks. Again, if the device locks, the acquisition
can be halted.

3. Increasing screen timeout: This is the time
for which the device will be effectively active once it
is unlocked. The location to access this setting varies
depending upon the model of the device. On a
Samsung phone, you can access the same by
navigating to Settings | Display | Screen Timeout.

4. Gaining root access since this helps in
understanding the internal workings of the device in
detail and comprehend many issues during evidence
extraction. The process of rooting varies depending
on the underlying device manufacturer. However,
rooting any device usually involves exploiting a
security bug in the device's firmware and software
then copying the su (superuser) binary to a location
in the current process's path (/system/xbin/su) and
granting it executable permissions with the chmod
command.

During physical acquisition the JTAG interface
was used since it allows for complete extraction of
memory and is supported by many mobile forensic
tool vendors. While during logical extraction the
Android Debugging Bridge (ADB) was used to pull
data extraction since this tool works for Android 4.2.2
and has secure USB debugging and is supported by
the command line SDK tool. Cosidering that data to
be extracted on an android phone can be stored in
shared preference under shared_pref/data_directory,
internal storage, external storage under /sdcard
directory, but importantly the SQLite database
where data is stored the /data/data/PackageName/
database and can be extracted by executing SQL.ite
commands on the respective files
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Using adb, the data present in this partition was
extracted for further analysis using the adb pull
command. The adb pull command on the databases

folder of the Dropbox app was executed as follows:

Figure 3: ADB Dropbox app for database
folder

Similarly, on a rooted phone, the entire /data
folder was pulled in this manner, as shown in Fig.3
..., also the complete /data directory on the Android
device was copied to the local directory on the
machine for analysis. The entire data directory was

extracted in 97 seconds. This extraction time varies
depending on the amount of data residing in /dat/
adb.exe pull /data c:\temp

Whereas On a non-rooted device, a pull
command on the /data directory does not extract the
files, as shown in Fig 4, since the shell user does not
have permission to access those files

Figure 4. Pulling data on rooted device

The data was copied from a rooted phone through
the preceding process so as to maintain its directory
structure, thus allowing for browsing through the
necessary files to gain access to the information. This
was done through analysis and examination of critical

&3 SQLite Database Browser - C:/temp/databases/profile.db

| File Edit View Help

information while taking keen note on the dates and
time comparison and with careful documentation.
Using SQLite Browser to view this information,
database files such as .qlite, .sqlite3, .sqlitedb, .db and
.db3 were browsed to view the contents and shown in
Fig.5

Lo )

D9 e e 8N

Database Structwe | BrowseData | Execute SQL
Name Obect
+-android_metadata table
- _sync_state table
+-packages table
+-mimetypes table
+-data table

Schema »
CREATE TABLE android_metadata (local... |
CREATE TABLE _sync_state (_id INTEGE... |
CREATE TABLE packages (_id INTEGER ...
CREATE TABLE mimetypes (_id INTEGER...
CREATE TABLE data (_id INTEGER PRIM...

Figure: 5 SQLite Database Browser

Conclusion and Future work

A process flow model and an algorithm has been
developed for the extraction of digital evidence in
android devices with emphasis on technical and core
concept of evidence extraction process. The proposed

model is starts with checking of the device status and
follows with all necessary security checks and android
operating system version checks. An experiment was
conducted the test this model and the results showed
greater efficiency. It is shown through examples that
the method can uniformly specify the forensic process
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in various phases and provides a more exact
description and process flow of how evidence can be

extracted

by browsing each directory and

documenting each stage in the evidence extraction.
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STRESSES IN A STEEL RING AT CLAMPING IN A THREE-JAW
CHUCK

Abstract: The results of experimental researches of stress-strain state of a metallic ring with a wall thickness
from 0.5 to 10 mm at a classical clamping scheme in a three-jaw self-centering lathe chuck are presented in the
article. The dependence analysis of shear stress of the ring from the wall thickness and arising bending moment

7(S; M) was performed.
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Introduction

Boring of thin-walled metallic rings is performed
on universal or automated lathes at observance of the
certain  conditions of mechanical processing.
Excessive clamping of a processed workpiece by jaws

Doi: éos¥ef https:/dx.doi.org/10.15863/TAS.2019.04.72.2

of a lathe chuck leads to a distortion of a geometric
shape of the ring [1 — 9]. This distortion is expressed
in a deflection of an outer diameter, and after boring
and the inner diameter of the ring in places of
clamping [6]. In turn, insufficient clamping force can
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lead to snatching of the ring from the jaws of the lathe
chuck under the action of cutting forces. Special
machine retaining devices excluding elastic and
plastic deformations of the workpieces are used at
turning of a large number of the thin-walled rings. The
presented clamping scheme is used at mechanical
processing of the small number of the rings in an
experimental (individual) production. Prediction of
stress-strain state of the metallic ring at clamping in
the three-jaw lathe chuck can be obtained by thickness
changing of the processed workpiece and

mathematical processing of the results of performed
experiments.

Materials and methods

Stress-strain state of the metallic ring was
determined in accordance with the loading scheme
(the Fig. 1). The ring is clamped with some force in
the lathe chuck at the outer cylindrical diameter by
three self-centering jaws. There were performed 39
experiments in which thickness (S) of the ring from
0.5 to 10 mm was changed. A changing step of the ring
thickness was adopted 0.25 mm.

Figure 1 — The loading scheme of the metallic ring clamped by three jaws of the lathe chuck.

The other source parameters were taken constant
for each performed experiment: the outer diameter of
the ring d is 50 mm; external force on the ring F1, F»,
F3 is 1000 N; the width of the jaw of the lathe chuck
B is 12 mm; yield stress of the metallic ring Re is 355
N/mm?; the allowable stress factor of the ring material
is 0.6.

Results and discussion

The diagrams of stress-strain state of the ring
material (the axial, moment and UC diagrams) when
S =3 mm are presented in the Fig. 2. On the diagrams
it is seen that axial stresses in the ring material and
bending moment have negative values. However, in
material of the deformed ring there are arised stresses
with the positive values. Thus, you can say that the

clamped metallic ring is exposed simultaneously by
tension and compression.

Herewith, maximum stresses occur in material
volumes of the thin-walled ring which do not expose
by external load. The coefficient of deformation of the
metallic ring is: 73 when S = 0.5 mm; 2.8 when S =
2.5 mm; 0.7 when S =5 mm; 0.3 when S = 7.5 mm
and 0.1 when S =10 mm.

The dependence of inertia moment (J) from the
ring thickness is presented in the Fig. 3. Inertia
moment of the ring is increased with increasing of
thickness (at changing only the inner diameter).
Increasing of inertia moment in 1000 times is occurred
at tenfold increasing of the ring thickness (from the
minimum to maximum value).

HELUD,
I
J’Fr.&l}’i{j’,

©)

Figure 2 — The diagrams of stress-strain state of the metallic ring when S = 3 mm (A — the axial diagram, B —
the moment diagram, C — the UC diagram).
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Figure 3 — The dependence of inertia moment from the ring thickness.

If the ring thickness does not change, then at
constant external force, bending moment (M) will not
change. By changing the ring thickness in the adopted
range, the value of bending moment changes, and
therefore, and shear stress (z) of the ring material.
How it is changing shear stress will show integration
of the function z(S;M) = -28.2651 — 0.1619M +
26.068S —2.7608x10°M? + 0.0096MS — 0.3613S2. Let
us choose the integration range by the ring thickness
based on the analysis of the dependence graph J(S).

P 26.068S — 2.7608x10°M?2 +
jds de +0.0096MS —0.3613S? — 28.2651— |,
3 -5 ~0.1619M

where -2156 Nxm and -1508 Nxm are the lower and
upper limits of integration for bending moment,
respectively.

Let us integrate by the ring thickness
]9{26.0688 —2.7608x10°M? + 0.0096MS —} i

—0.3613S” — 28.2651— 0.1619M
26.068S° .

3

1303.4-117.306 =1186.094

3 =
2.7608x10°M 2S|§° =27.608x10°M? —

—8.2824x10°M?* =19.3256 x10°M ?

2
wﬁo =0.48M —0.0432M = 0.4368M

3
030135 10 190433332517 =117.1816

5. 28.26518|§° =282.651-84.7953 =197.8557
6. 0.1619MS|§° =1.619M —-0.4857M =1.1333M

1186.094 —19.3256 x10°M * + 0.4368M —
7. —117.1816 -197.8557 —1.1333M =

=871.0567 —19.3256 x10°M ? — 0.6965M
Let us convert mm to m and integrate by bending
moment

I 0.871-19.3256 %10 M* - 0.0007M im

-2156

0.871M | % = ~1313.468 — (~1877.876) =

1
—564.408
-8 3
, wbﬁ = —220.91-
— (- 645.592) = 424.682
2
N 0-00‘;7M_|;§1g§ —795.92 —1626.9176 =
—-830.9976
,, 564408 —424.682 - (~830.9976) =
' =970.7236N / m’

The calculation result shows that tension
deformations of the ring material are prevailed over
compression deformations. Therefore, inevitably
there is occurred a deviation from circularity of the
ring after machining.

Conclusion

Based on the performed experiments and the
mathematical calculations by determination of stress-
strain state of the metallic ring at load can be drawn
the following conclusions:

1. If the ring thickness more than 3 mm that
inertia moment does not change significantly, what
says about large stresses in material.

2. Optimal forces (boundaries of integration)
were selected by means of the mathematical
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calculations in which minimum elastic and plastic
deformations of the ring were defined.
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GLUCOCORTICOSTEROIDS AND DEVELOPMENT OF DIABETES
MELLITUS (literature review)

Abstract: This article presents a review of the literature on the study of the development of diabetes mellitus
when using glucocorticosteroids in the treatment of various diseases. Along with this, there have been studied some
mechanisms of the development of an increase in the level of glucose in patients taking steroid drugs for the treatment

of certain diseases.
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TIIIOKOKOPTUKOCTEPOUBI U PASBBUTHE CAXAPHOI'O IMABETA
(IuTepaTypHbIii 0030p)

Annomayus: B Oannoii cmamve npedcmasien 0030p aumepamypvl no U3VHEHUIO PA3GUMUSL CAXAPHOZO
ouabema npu UCHONBL30BAHUU 2TIOKOKOPMUKOCMEPOUOO8 6 JeYeHuu pa3iudHblx 3abonesanuti. Hapsdy c smum,
U3YYeHbl HEKOMOPble MEXAHU3MbL PA38UMUS NOBbIULEHUS YPOBHS 2NIHOKO3bL Y NAYUEHINO08 NPUHUMAIOWUX CINePOUOHble

npenapamal 0151 IeHeHuUss mex ui UHbIX 3a00J1e8aHUIL.

Kniouesvie cnosa: enokokopmuxocmepouobsl, cuneperuKemus, CaxapHulil ouabem, KOpmuKocmepouosl.

BBenenue.

Creponnsl - 3TO JIEKapCcTBa, KOTOPBIE IIUPOKO
UCTIONB3YIOTCS Juis JIeUeHHUs MHOTHX
3abosieBaHnil. XOTsI,  TIIOKOKOPTHKOWJBI ~ YacTo
Ha3HAYalOTCs KaK MPOTHBOBOCHAIUTENBHBIE |
MMMYHOJICTIDECCUBHBIE ~ IIPENapaTbl, OHHU HMEIOT
HECKOJBKO MOO0YHBIX 3((HEKTOB, U TUIEPTIUKEMHUS
nmpefcTaBiIsieT  coboit omHy — u3  Hambonee
pacnpocTpaHeHHBIX. CTepOUIbI ABISIOTCS OCHOBHOI
IPUYUHOU TUNEPTIINKEMUH, BBI3BAHHOH
JeKapCTBEHHbIMH mpenaparamMud. OHH HE TOJIBKO
yCyryOJISIIOT ~ THIEPIIMKEMHIO y MalMeHTOB C
caxapubeiM jguaberom (CII), HO Takxke BbI3bIBaroT CJ1
y 340POBBIX IMAIUEHTOB, MPHUYEM YACTOTA MOKET
jJocturath 10 46%. Kpome TOoro, B HEKOTOPBIX
Cllydasix OHHM MOTYT BBI3BIBATH OCTpbIE OCIOXHEHUS,
Takhe Kak THUIEPOCMOJIIPHOE  COCTOSIHHE |
JIMa0ETUYCCKUM KETOalua03, M JaXKe JICTalbHBIN
UCXONl, OCOOCHHO y  TAamHeHTOB C  YXKe
CYILLECTBYIOIIUM Cca [1]. Oddexrrr

TJIIOKOKOPTHKOMJIOB  Ha  MeTa0OoJM3M  IUIFOKO3bI
BKJIIOYAIOT TIOJaBJICHWE TPAHCIOpTEpa TIIOKO3BI B
MBIIIIAX, KOTOPBIH  YBEIWYMBACT  KOJMYECTBO
MHCYITHA, HEOOXOIMMOTO ISl HOTJIOIICHHMS TIIFOKO3EI
KJIETKaMH{, YBEJIMYEHHE BHIPAOOTKH TIJIIOKO3bI B
NIEYCHH, WHTUOMPOBAHUE CBS3BIBAHHMS HHCYJIMHA
peLenTopoM W CHH)KEHHE CEeKpellMd HWHCYJIHHA B
OCTPOBKOBBIX KJieTkax. CliesioBaTelbHO, BBEICHHUE
[IIIOKOKOPTHKOUIIOB MOXET yCyryOuTh mpeanader
WIM HEJUMarHOCTUPOBAaHHBIM J1uMabeT M  MOXKET
TpaHcOpMHpOBaTE  yMEpeHHBIH  anaber B
KIIMHUYECKH TSDKENoe 3a00JIeBaHHE, YTO MOXKET
MIPUBECTH K TUIEPTIIMKEMUYECKON THIIEPOCMOIISIPHOM
kome. OHaKo HEKOTOpbIE CHMIITOMBI
THIIEPIIMKEMHUH, TAKUE KaK JKaKIa, CyXOCThb BO PTY,
ciabocTh, IMOTEpsi Beca W TOJIMYPHS TaKKe YacTo
BCTpevarorcst 'y marueHTtoB [2]. Takum oGpasom,
THIIEPIIIMKEMUs BBISBIICHHAs y TalHeHTa TpeOyeT
muddepeHnranbHO  IHAarHOCTHUKH,  TaKk  Kak
MIPUYMHO MOBBIIIEHHE YPOBHS TJTIOKO3bI MOTYT OBITH
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HeKapCTBeHHBIe HpeHapaTBI HpI/IMeHHeMBIe JJIA MeTOZ[l)] HCCJICJOBaAHUSA.

JICUCHUSA OHpe[[eﬂeHHBIX 3a60ﬂeBaHHI>’I. B Z[aHHOﬁ CTaTheC HpOBe[[eH O630p .TII/ITepaTypI)I
10 KJIIKOYCBBIM CJIOBaAM «CTepOI/IZ['I/IH[[yI_[I/IpOBaHHaﬂ
ue.ﬂb HUCCJIeI0BaHUS. FI/IHepFHHKeMI/Iﬂ», «FJ'HOKOKOPTI/IKOCTCPOI/IHLI nu
L[eJ'H)IO HCCIICOOBAHUA ABUJIACH I/I3yquI/Ie FI/IHepFHHKeMI/Iﬂ», «FJ'HOKOKOPTI/IKOCTCPOI/IHLI nu

JIAHHBIX JIUTEPATypbl 1O PAa3BUTUIO CaXapHOTO
nrabera mocie mprueMa TIIFOKOKOPTUKOCTEPOUIOB, a
Tak)Ke OIICHUTH OCHOBHOM MEXaHM3M OTBETCTBEHHBIM
32 TIOBBINICHHWE YPOBHS TJIOKO3BI TIPpH JICUCHUH
CTEPOUIHBIMU TIpenapaTaMHu.
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Pe3yabTaThl JIUTEPaTYpPHOTO 0630pAa.

[ MIOKOKOPTHKOUTHBIE TOPMOHBI
CEKPETUPYIOTCS. ~ KOpPOM  HAANOYEYHHKOB O]
KOHTPOJIEM THIIOTAJIaMO-THITo(U3apHO-
Ha/III04YEeYHUKOBON CHCTEMBI.
[ J1FOKOKOPTHKOCTEPOUABI - 3TO TOPMOHBI CTpecca,
KOTOpBIE O0JIEr4aloT PEeaKluio 3allUThl OpraHu3Ma
MyTeM YBEJIWYEHHsS TPOU3BOJCTBO TIIIIOKO3bI B
MIEYEHN, JIMIOIN3a )KUPOBOH TKaHW M IIPOTEO0JH3a, a
TaKKe TOAJEPIKaHNWE aJeKBAaTHOTO apTEepPHalIbLHOTO
JIaBIICHHSI. B KIIMHUKE CHHTETHUYECKHE
KOPTHKOCTEPOUIBI IIUPOKO HUCHOIB3YIOTCS B JICUEHUH
MHOTOYMCIIEHHBIX 3a00JIeBaHUi B CBS3M C UX
MOIIHBIM NPOTUBOBOCHAIUTENILHBIM u
HMMYHOCYTIpECCUBHBIM JieiictBueM. B 1908 roxy
BIEPBbIE OBLIO YCTAHOBJIEHO, 4YTO «BEIIECTBAY
CeKpeTHpyeMble HaJIIOYEYHUKAMU BOBJICYCHHI B
MeTaboIN3M TJTIOKO3BI, a MOCTEIYIONTHe
UCCJIEJIOBaHMSI Ha JKMBOTHBIX C aJ[pEHaJdKTOMHEH,
BBISIBIJIM Pa3BUTHE MMOOTIHKeMuH [3].

C MOMeHTa TMOSIBJIEHUS TIIIOKOKOPTHKOMIHOM
Tepanuu ayTOMMMYHHBIX 3aboneBanuii B 1940-x
rogax WX IIMPOKOE IpPHMEHEHHE IPHUBEIO K
OJTHOBPEMEHHOMY OTPaHWYEHHUIO HCIOJIb30BaHUS |
00HapyKEHHI0O MHOTHX MOOOYHBIX METabOIMYECKUX
apdexroB [4]. TlanmueHTH MOIYYAOT CTEPOUTHYIO
TEpanuio MpH JICYSHUH MHOXECTBA COCTOSIHUM, OT
JIETOYHBIX 10 PEBMATOJIOTHYECKUX u

JIepMaTOJIOTHUECKUX 3a0osneBaHui. M3BecTHO, dTO
CTEpPOHIbl BBI3BIBAIOT TUIEPINIMKEMHIO, KOTOpas
BO3HHKAeT B IIEPHOJ, MMOKa MAI[MEHT NPHHUMAET
crepounsl. Ecnum manment He crpamatormmid CJI
HAXOJIUTCS Ha ISITHIHEBHOM Kypce CTEpOHAaMH,
MOHUTOPHHT YPOBHS TJIFOKO3BI B KPOBH OOBIYHO HE
BhIMonHAeTcA. OJTHaKO, €CIM TAaIHeHTy TpeOyroTcs
CTEpOUIBI B TEUEHHUE JITUTEIHHOTO [Iepro/ia BpeMeHH,
OOBIYHO TOPSA/KA HECKOIBKUX HEJEeNb WM MECALEB,
1enecoobpa3Ho KOHTPOIMPOBATh YPOBEHb TITIOKO3HI B
kpoBH [5]. Tak, Hoes J.N. u coaBTOpbI BBISBHIIH, YTO
y TMIaIEHTOB JUTUTEIEHO TIPUHUMAFOIINX
KOPTHKOCTEpOHIBl ~ HaONIomaercst  MOHIKeHHas
YYBCTBUTEIBHOCTh K MHCYJIMHY U GYHKIMS B-KIETOK
0 CPABHEHHIO C KOHTPOJIBHOM rpymmoii [6].

Ilo maHHBIM JUTEPAaTypHl PACIPOCTPAHEHHOCTH
ca BCJIEJICTBHE MIEPOPATBLHOTO npruema
TIIIOKOKOPTHUKOUIOB Kojebmnercss oT 2% mo 50%.
VMeroTcst HECKONBKO (PaKTOpOB pPHCKAa Ppa3BUTHS
crepoun-unaynupoanHoro CJ (CUC]). bonpmias
JUINTENILHOCTb, BBICOKAsl 1032 U TUI HENPEPHIBHON
Tepanuy TIIOKOKOPTUKOUAAMH, IOXKUION BO3pacT,
HMHJIEKC Macchl Tena, recrauronHbiii CJl, ceMelHbIi
aHaMHe3 aua0eTa W YpOBEHb TIIMKOJIN3UPOBAHHOTO
reMOrJIOONHA SIBJIIOTCS (hJaKTOpaMM PHCKa pa3BUTHUS
CUCA. TIIpm ostom, npeamaber TakXKe SBIAETCA
MIPEeIoIaraeMbIM (haxTopom pucka. Baxxxo
HACHTUGHUIUPOBATh ITAlMEHTOB, IT0BEPralOIINXCS
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JIEYCHHIO0 cTeporgamu, kotopeiM rpo3ut CUC]I, Tak
Kak JauabeT MOXET OCTaThCs HEe3aMEUYEHHBIM Y
MAIIEHTOB C HOPMAJIbHBIM YPOBHEM IITFOKO3HI [7,8,9].

[auueHTsl W3 TPYNIBI PUCKA JOJDKHBI OBITH
o0cie10BaHbI Ha HAJTMYUE THIIEPTIIMKEMHUHU B TCUCHHUE
HnepBbIX 1-2 nAHeN cTepouaHOW Tepamuu, Korjaa
pa3BHUBacTCs GONBIINHCTBO CITydJacB
CHUCI. Ctepounsl BBI3BIBAIOT B OCHOBHOM
MOCTIIPAHANANBHYI0  THUIEPIIIMKEMHIO,  IIO3TOMY
MOKa3aTeNH TJIFOKO3bI B KPOBHU TIOCIIE NPHUEMa MHIIH
Gosilee UyBCTBUTENBHBI, Y€M TECTHl Ha TJIOKO3Y
Hatomak. CHC]] nydmie BCeTo THArHOCTHPYETCS
MepOpaJIbHBIM TECTOM Ha TOJEPAHTHOCTH K IUIIOKO3€E
[5].

MexaHu3MBbl, JeXallue B OCHOBE 3THX Tak
Ha3bIBAEMBIX JINa0eTOreHHBIX 3G PEKTHI
TIIIOKOKOPTHUKOUIOB B OTHOLIEHHHM MeTaboJIHn3Ma
TJIFOKO3BI, JTUMAOB U OCJIKOB ObLIH M3y4eHBI B 1960-

PESHCTEHTHOCTD K HHCVJIHHY

1970-x romax W OBIIM B OCHOBHOM CBSI3aHBI C
TIIFOKOKOP THKOU-UHAYITUPOBAHHOU
PE3UCTCHTHOCTRIO K HMHCYJHHY Ha YPOBHE ICYCHH,
CKEJICTHBIX MBI U %KUpoBO# TKauu [3]. CymiecTByeT
PAI MEXaHU3MOB, OOBSICHSFOIIHX MOBBIIIICHUE YPOBHS
TJIIOKO3bI B KpOBH BCJIEACTBHE Tepanuu
cTepouaMu. I TIFOKOKOPTHKOMIBI YCHIINBAIOT
[JIFOKOHEOT€HE3 B IIEUYEHH U BBI3BIBAIOT IOBBIIIEHUE
PE3UCTEHTHOCTH K HHCYNIHHY. OHM TaKXKe BBI3BIBAIOT
pacna OEKOB M JIMITHIOB, TEM CaMbIM 00ecCIIeunBast
cybcTpaToM —mpolecc —TiIIoKOHeoreHesa. Ilocie
BBEIECHUS TIIFOKOKOPTHKOHIOB Habmronaercs
[1I01aBJICHUE nepuhepUIECKOro MOTJIOIIEHUS
IJIIOKO3bl CKEJIETHBIMH MBIIIIAMHA. JITO OOBICHSIET
MPUYHHY, IO KOTOPO# TIFOKOKOPTUKOU B! BHI3BIBAIOT
HAYaJbHYI0 TOCTIPAHINATIBHYI THUICPTIHKCMHUIO
[3,10,11].

AHCHYHKHS OCTPOBKOBLIX KJIETOK

—
HpPOAYKIOER
FAHOKO3BI &
d
=
FIHKOKOPTHKOHI- !
AHCIHOEIEMHS = mmcyamm
HHIVUHPOBaHHa ¢
HIMeHeHHad THOEPrITHKEMHS Y
cexpenHEs S - GeTa-KIeTRH
rOpMOHOE o
G HEKPeTHHOBBIH
sddext
[3] |mornomesse riaoKroz -
; # | oporeonss 7
1
RANEAISDE] 2]
P

PucyHnok 2. MexaHu3M pa3BUTHSI [JIIOKOKOPTHKOM/I-HHIYIIMPOBAHHOI runepriaukemuu [3].

Danescu A.S. M COaBTOpBI CYMTAIOT, 4TO
BIIMSHHE CTEpOW/IOB Ha MeTabOoJM3M  TJIFOKO3bI
SBJISIETCS PEe3yJIbTATOM HECKOJBKHX IyTed, B TOM
qHCIIe, TUCHYHKITIH OeTa-KJIeTOK, CHH)KEHHE
adpuHHOCTH CBSI3BIBAHMS HHCYJIMHA WIH
YMEHBIIEHNE YHUCIIa PEleNTOpOB, HHIMOMpOBaHNE
KaCcKaJ0B MOCTHHCYJINHOBBIX peenTopos [12,13].

Kpome Ttoro, mo wmuenuio Rafacho A. u
COABTOPOB, KOPTHKOCTEPOHIBI MOTYT CTHMYJIMPOBATh
a0JIOMHHAJIHOE OXXHMPEHHE, MOBBILIATH COACPIKAHUE

B IJIa3Me XHUPHBIX KUCIOT ¥ TPUTIUIEPUIOB. B oTBET
Ha 3TO, B IOIIBITKE ITOJIEPKaTh HOPMOTIIMKEMHIO, [3-
KJIETKH TIO/DKEITyIOYHOH JKeJe3bl IpeTepreBaroT
HECKOJIbKO  MOP(PO(QYHKIMOHANBHBIX — aJanTaln,
KOTOpbIE MIPUBOIST K
runepuHcyIuHeMnu. HecriocoGHOCTH B-xmerox
KOMIICHCHPOBATh 3Ty CHUTYallMI0 CIOCOOCTBYET
HapyIIEHHIO TOMEOCTa3a TIIOKO3BI, YTO MOXET
TIPUBOIMT K runeprivkeMud. Jleuenne
KOPTHKOCTEPOHIAMHU HE TOJBKO M3MEHSET (DYHKIHUIO
[B-KJIETOK ITOJKEITYI0YHOH KeJe3bl, HO TaKXKe BIUSIET
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Ha WHX HeﬁCTBHe, KOTOpoe MOXET HpI/IBCCTI/I K rHIOKOKOpTI/IKOI/IHBI OKa3bIBAKOT HpeOGHaHa}Omee

TUIEPTIIFOKAarOHEMUHU, YTO TaKKe CIHOCOOCTBYET
HapYIICHUIO TOME0CTa3a IIIOKO3bI U TUTIEPTIIMKEMUH
[14].

IIpo6nemsl B JICYCHUH crepous-
WHIYUUPOBAHHOTO Auabera CBA3aHbl C IIUPOKUMHU
KoJIeOaHUAMH MTOCTIPAHANATLHON THICPTIINKEMUH U
OTCYTCTBHEM YETKO ONPENENEHHBIX MPOTOKOJIOB
neuenusi. OCHOBOI JICUCHUS SIBIISICTCS
MHCYJIMHOTEpaNusi, COBMELIEHHAs] C AUETOTEpANIUEH.
WNucynun  sBuseTcs JICUCHUEM BEIOOpa B
OoompmmHcTBe  caygaeB CUC/. [lockombky, mpu
npueme KOPTHKOCTEPOUIOB CHIDKAIOT 03y
mpenapaToB, SHAOKPUHHAS (YHKIMS OpraHu3Ma
MAIlMEHTOB OOBIYHO BO3BpAIIACTCS K HCXOJHOMY
YPOBHIO i MoTPeOHOCTH B WHCYJIMHE
cHUXKaeTcs. J[oNrocpoyHoe UCHOIb30BAHUE HUZKUX
03 TIIIOKOKOPTHKOUAOB  OBLIO  CBSI3aHO  C
MOBBILIEHHON CEPIEYHO-COCYAUCTON CMEPTHOCTHIO,
BO3MOXHO, H3-32 MHKPOCOCYIHCTBIX OCJOXHEHHI
runeprivkemud. [loaromy CBOEBpPEMEHHAs
unertuduranuss CUCJI nmeet pemaromiee 3HaYCHNE,
TIPH KOTOPOM, (PaKTOPHI PHCKA CePIETHO-COCYAUCTHIX
3a0oneBaHUii MOTYT OBITH ONTHMH3HPOBAaHBI U
JIOCTUTHYT aJ€KBaTHBIM TJIMKEMHYECKUH KOHTPOJIb
[4,15].

Jleuenue CHUCJI  dokycupyercs Ha ABYX
OCHOBHBIX HAaNpaBlICHUsIX. B HauyanbHBIM mepuon
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EFFECT OF THE LONG-TERM GUM ARABIC SOLUTIONS
PRESERVATION ON HISTOLOGICAL STRUCTURE OF BIOLOGICAL
TISSUES

Abstract: In our previous study by Satte et al., in 2017, gum Arabic solutions were used in the preservation of
biological tissues, and the produced samples were maintained their macroscopic features for the long-term. The
current study was planned to compare the microscopic structure of biological tissue preserved in gum Arabic
solutions with those of unpreserved tissue as a negative control and tissue preserved in silicone-S10 as a positive
control. The study was conducted on 5 um thick tissue sections obtained from 39 specimens of adult sheep, divided
into eleven experimental groups and two control groups (positive & negative); each group contained three
specimens: kidney, heart, and brain. The experimental groups were preserved in eleven different concentrations of
gum Arabic solutions, the positive control group was preserved in silicone-S10, and the negative control group was
unpreserved tissue (fresh). From each group, five tissue sections of 5 um thick were cut from kidney, heart, and brain
and were prepared for subsequent hematoxylin and eosin staining for histological examination under a light
microscope. The gum Arabic solutions preserved tissue sections revealed the histological architecture similar to that
of the unpreserved and that observed in silicone-S10 preserved tissues. The present study concludes that; tissues
preserved in gum Arabic solutions can be used in teaching histology for medical students.

Key words: histology, gum Arabic, preservation, biological tissues.
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1. Introduction

Each year new medical students make their entry
in the medical and veterinary colleges. The difficulty
of obtaining fresh organs and tissues to study anatomy
has encouraged the used of preserved one. There are
several methods for preservation of biological tissues,
which has helped a lot in the study of anatomy for
medical and veterinary students and researchers. In
ancient times, gum Arabic and some local materials
such as natron and herbs were used traditionally by
Egyptian to preserve cadavers [1]. Century's later,
formalin solutions have been used for fixation of
tissues, but formalin has health hazards such as watery
eyes; burning sensations in the eyes, nose, and throat;
coughing; wheezing; nausea; and skin irritation for
students and staff during practical section [2].
Recently, plastination was introduced as a modern and
safe technique for preservation of cadavers by Von
Hagens in 1979. During the plastination process, the
tissues were fixed in formalin (5 to 20%), dehydrated
in acetone, impregnated in curable silicone-S10 or
epoxy resin and cured by silicone-S6. The silicones
used in the plastination procedure are relatively
expensive, not available and patented [4, 8, 18].

Excellent histological tissue sections similar to
that of unpreserved histological sections were
obtained from silicone-S10 plastinated specimens,
however, simple compactness of cells was observed in
sections prepared from silicone-S10 plastinated
specimens [7, 8, ].

The pure gum Arabic solution consists of natural
polymers with weak physical properties such as
viscosity and elasticity [10, 11]. Glycerin is used as
the plasticizer agent to improve the absorption and
viscosity of gum Arabic solution. Gum Arabic
solution component are the gum Arabic powder,
glycerin, and distilled water, and these materials are
available and safe [10, 12]. Gum Arabic solutions
were tested as an effective and safe material for the
biological tissues preservation process, and the
produced specimens were maintaining their original
macroscopic features for the long term [14].

2. Material and methods

2.1 Preservation procedure

A total of 18 fresh organs (6 hearts, 6 kidneys,
and 6 brains) of adult sheep were collected from an
abattoir in Najran city, Saudi Arabia, and animal
ethics were considered. The organs were transferred
in an icebox to the dissection room at medical college,
anatomy department, Najran University. First, the
organs washed under running tap water to clean blood
clots. Each organ was cut sagittally into two halves so
that the total number of specimens became 36. The

Doi: &os¥¢f https://dx.doi.org/10.15863/TAS.2019.04.72.4

specimens were divided into 12 groups, with each
group containing 3 specimens (half kidney, heart, and
brain). Each group of specimens was kept in plastic
containers with tight lids and then fixed in 10%
formalin (02144. CHEMANOL. KSA) for 3 days [14,
15].

After fixation, the specimens were dehydrated in
three changes of pure acetone (7566/12. APCO. KSA)
for 10 days at room temperature. The acetone is
replaced by the tissues fluid and dissolved the excess
fat. The concentration of acetone of the successive
changes was measured by using a hydrometer (Fisher
brand, USA, 9598115900). When the final acetone
concentration remained at 99 % or above the
specimens were considered dehydrated [16, 17].

Eleven gum Arabic solutions of different
concentrations were prepared from pure gum Arabic
powder (Acacia Senegal, Natural Gum, Sudan, 6-
14600-000191), distilled water and pure glycerin
(Chiangrai Agro-Industry Co. Ltd., Thailand 99.5%
USP Grade). Two liters of each solution were kept in
plastic containers of 3 liters capacity. The silicone-
S10 (NC27261Silicones, Inc.211 Woodbine Street,
High Point, NC 27260 USA) was mixed with catalyst-
S3 (NC336-886-5018.) at 100:1ratio and was used as
a control (Table 1) [5].

After fixation and dehydration, the first eleven
groups of specimens were submerged in gum Arabic
solutions, while group 12 specimens were submerged
in the silicone-S10/S3 mixture as shown in table 1.
The specimens were left in the different solutions for
two days to equilibrate with solutions before force
impregnation process. The submerged specimens for
each group were covered by a stainless grid to avoid
the samples floating [5, 14].

Forced impregnation was used for the
replacement of acetone in the specimens with the gum
Arabic solutions (for experimental groups) and a
curable polymer (for the control group). The
submerged groups of specimens were transferred to
the vacuum chamber (Mopec, USA, 800-362-8491)
connected to a vacuum pump (Mopec, USA,
HP200D11001) for forced impregnation at room
temperature. The vacuum caused the acetone to
vaporize from the specimens creating spaces in the
cell for the gum Arabic solutions and polymers to
diffuse. ~ The vacuum pressure was gradually
decreased to 6 mmHg. The vacuum was maintained
for 4 days (5 hours daily) for the experimental groups
and one week for the positive control group.
Impregnation was considered completed when there
were no air bubbles coming out from the specimens
[15].
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After forced impregnation, the specimens were
removed from the impregnation solution, and excess
gum Arabic solution and polymers were allowed to
drain. The specimens in each group were then
arranged on a stainless steel plate. The control group
was transferred to close curing gas chamber at room
temperature and cured with catalyst S6 (two times
daily, 10minutes) until the specimens were hardened
up for three days.!” The experimental specimens were
allowed to harden by atmospheric air at room
temperature for one week [14].

2.2 The histological procedure

From each group of experimental (preserved in
gum Arabic) and silicone-S10 plastinated (as a
positive control), a total of 3 small pieces of about 1
cm?® size were cut from kidney, heart wall, and brain
after being stored for six months in the cabinet at room
temperature. Subsequently, pieces of 1 cm? size were
cut from fresh (as a negative control) of each heart,
kidney, and brain of adult sheep after the slaughter at
an abattoir and fixed immediately after collection in
10% formalin (02144.CHEMANOL. KSA) for two
days [6].

Specimens obtained from preserved gum
Arabic tissues were submerged in three changes
(70%, 80%, 90% and 100% ethanol) of alcohol
for 12 hours per immersion to dissolved the
impregnated gum Arabic solutions. Whilst, the
collected specimens obtained from silicone-S10
plastinated tissues were submerged in alcohol
(100% ethanol) for 48hours to dissolve the
impregnated silicone. The fresh samples were
dehydrated in 70%, 90%, 100% ethanol (32221.
SIGMA-ALDRICH. Germany) for 12, 2 and 2
hours respectively.

after the tissues dissolved (for
experimental and positive control samples) and
dehydrated  (for  negative  control  sample),
specimens were cleared in xylene (74132.

APCO. KSA) for 30 minutes and embedded in
molten paraffin wax (REF502004. McCormick.
USA) for two hours in an embedding centre
(Feica, Germany, 038837689). The embedded
specimens were blocked and cut into thin
sections of 5 pum thickness by wusing a
microtome (Carl Zeiss, Germany, 3333000173).
The tissue sections were transferred to water
path heated at 50 °C for 2-3 minutes and then
mounted on glass slides. The slides were placed
on a heating plate (the UK, 1892447) at 70 °C
forl5 to 20 minutes to adhere the tissue section
to the glass slide [19, 22].

Five tissue sections mounted on glass slides were
selected from each specimen and stained in
hematoxylin (MOH784010004. SOMAT.KSA) and
Eosin (17372-87-1. LOBA Chemie. Mumbai. India)

(8].

The stained sections were examined under a light
microscope (Carl Zeiss, Germany, 3333000173) and
photomicrography images were taken for comparison.

3. Results:

The histological sections obtained from kidneys,
hearts, and brains preserved in gum Arabic solutions
showed good histological structures, and they are
similar to that obtained from the same organs
plastinated in silicone-S10 (positive control) and that
obtained from unpreserved sections (negative
control).

Histological sections obtained from gum Arabic
solution preserved Kkidneys revealed clear renal
corpuscles structure with obvious Bowman's capsule
with its parietal layer of simple squamous epithelium
followed by Bowman space, and the inner visceral
layer made up of podocytes cells wrap around the
capillaries of the renal glomeruli.  The glomerular
cells nuclei such as that of mesangial cells, and the
glomerular capillaries endothelial cells that contact
with blood are obvious. Also, renal tubules lining
epithelia were visible, the proximal convoluted
tubules lined with simple cuboidal cells with brush
borders and the tubules lumens appeared narrow while
the distal convoluted tubules are lined with simple
cuboidal epithelium without brush border and
appeared wide lumens. However, urinary spaces are
slightly wider in negative control kidney sections
compare to that in tissue sections obtained from
kidney preserved in gum Arabic solution and that
plastinated in silicone-S10 (Figures 1, 2, 3).

The heart tissue sections obtained from
preserved gum Arabic solutions showed good stained
cardiac muscle fibers connected by intercalated discs
(densely staining regions at the end of muscle fibers)
and with centrally located nuclei and similar to that of
the unpreserved (negative control) heart sections
(Figures 4, 5). The histological architectures of
silicone-S10 plastinated heart sections showed deep
compactness of cardiac muscles cells compared with
that of the negative control and experimental groups
(Figure 6).

Gum Arabic preserved brain tissue sections
revealed well-stained neurons with clear outlines: the
neuron cell bodies appeared with central nuclei and
projected processes. Moreover, neuroglial cells nuclei
were observed scattered among neurons. The
histological architecture of gum Arabic preserved
brain sections are similar to that obtained from
unpreserved and plastinated silicone-S10 brains
sections (Figures 7, 8, 9).

4. Discussions:

In this study, tissue sections obtained from gum
Arabic preserved specimens showed very good
microscopic details and can be used for histological
studies; however, gum Arabic is cheap and safe
natural products compared to silicone S10 which is
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relatively expensive synthetics materials with some
health hazards [2, 17].

In  previous studies, histological sections
obtained from kidneys plastinated in silicone-S10 and
stained with hematoxylin and eosin revealed clear and
fine histological architectures as reported by
researchers [7]. Therefore, these findings are similar
to the tissue sections obtained from kidneys preserved
by gum Arabic solution technique.

In current study tissue sections obtained from
heart preserved in gum Arabic solution presented very
good histological details, which is more clear than that
obtained from silicone S10 plastinated heart sections,
which agreed with the poor stained heart tissue
sections reported in the previous study [9].

A previous study showed that the plastinated
brain sections can be used for histological studies [23].
This agrees with our findings of tissue sections
obtained from a brain preserved in gum Arabic

solutions, which showed the histological details such
as neurons structures, supporting cells nuclei, and
neurons boundaries, which are similar to that obtained
from the negative control group.

The obvious wider of urinary space in negative
control kidney sections compare to that of gum Arabic
kidneys sections may be attributed to negative vacuum
pressure used during organ impregnation in gum
Arabic solutions and in silicone-S10, this agreed with
reporters findings in tissue sections prepared from
organs plastinated in silicone-S10 [7, 8].

Conclusion:

The outcome of the present study confirmed that
gum Arabic solutions are an excellent medium for
preservation of histological details of biological
tissues, and is suitable for preservation of biological
tissues for microscopic study for medical students.

Table 1. Impregnation solutions.

Solution No Gum g/L Glycerin % Water % Specimens group No
1 100 75 25 Gl
2 100 80 20 G2
3 100 85 15 G3
4 100 60 40 G4
5 100 40 60 G5
6 100 30 70 G6
7 80 85 15 G7
8 90 85 15 G8
9 110 85 15 G9
10 50 80 20 G10
11 227 10 90 Gl1
12 Mix of Silicone-S10 and catalystS3 at ratio 100:1 G12 (positive control)
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Figure 1 Histological features of unpreserved (fresh) kidney section. Photomicrograph, x40. PrOX|maI
convoluted tubules (PCT), distal convoluted tubules (DCT).

> : <
Flgure 2: Hlstologlcal features of gum Arabic solutlon preserved kldney section. Photomicrograph, x40.
Proximal convoluted tubules (PCT), distal convoluted tubules (DCT).
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Figure 3: Histologic:al features of silicone-S10 preserved kidney section. Phoorhicrograph, x40. Proximal
convoluted tubules (PCT), distal convoluted tubules (DCT).
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Figure 5: Histological features of gum Arabic solution preserved heart section. Photomicrography, x40

Figure 6: Histological features of silicone-S10 preserved heart section. Photomicrography, x40.
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Figure 8: Histological feaures of gum Arabic solution reserved brain section. Photomicrography, x40.
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Many studies conducted by scientists of the world show the effectiveness of the results of the risk scales for the
development of cardiovascular diseases and diabetes mellitus type 2 PROCAM, Framingham and SCORE in different
countries varying.
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DAKTOPBI PUCKA PAZBUTHUSA CEPAEYHO COCYIUCTBIX
3ABOJIEBAHUI U CAXAPHOI'O JMABETA 2 THIIA
1O IIKAJIAM SCORE, FRAMINGHAM U PROCAM

Annomayus: B oannoii cmamve paccmampueaemcs 1umepamyphulii 0630p GAKmopos pucka, pasgumuil
cepoeuno-cocyoucmoix 3abonesanutl u caxaprozo ouabema 2 muna no wxaram SCORE, Framingham v PROCAM
no  daunbim 6azer PUBMED. Muooicecmseo uccnedosanuii nposedeHHoe YUeHHbIMU MUpd, NOKA3bI8AIOM
aghexmusHocmsb pe3yrbmamos KAl pUcKa pazeumusi CepoedHo-coCcyOUucmlx 3a001e8aHUL U CAXAPHO20 Ouabema
2 muna PROCAM, Framingham u SCORE 6 pasnuix cmpanax HeoOunakosas.

Knrouesvie cnosa: SCORE, Framingham, PROCAM.

Introduction

OCHOBHBIMH ~ TIpoOIeMaMu COBpPEMEHHON
MeIUIIHBI OCTaroTCs CEep/ICYHO-COCYANCTHIC
3aboneanus (CC3), caxapueni muader (CH) (B
YaCTHOCTH CaXapHBIH Aua0eT 2 THIMa) U B MOCIIEAHUE
roApl  ynensercss OONbIIOe BHUMAaHHME TaKXKe
METa0OJIMYECKOMY  CHHAPOMY, CBSI3aHHOMY  C
abIOMHHAIBHBIM OXHpeHueM [ 1-5].

ITo mporroszam BO3 k 2030 roxy ot CC3 ymper
23.3MuTH. YenoBeK [6], a 9uciIo OOJMBHBIX CaXapHBIM
nuabetoM BospacTeT Ha 55.2muH. yenoBek [7]. Tlo
JanHeiM BO3 B EBponelickux cTpaHax B OTJIMYHE OT
ctpan  CHI' (cTpaHbl HE3aBHCHUMBIX T'OCYAApCTB)
oTMedaercst Hu3Kas qoist cmeptoctu or CC3 u C/I.
Huskmit  noxasarens  cmeptHoctu ot CC3
oTMevarorcs B crpanax Ounisiaaus (44,5 va 100 ThIC.

HaceneHus ), ['epmanus (35,7 va 100 ThIC. HaceneHHs),
Hupepnannus (26,0 ma 100 TeIc. HacemeHus) B To
BpeMs B TakuxX cCTpaHax kak JlutBa, JlatBus u
PymbIHES 3TOT mMmoka3aTenb OBUT HAMHOTO BBIIIC
(108,9-140,2 ma 100 TeIc. HaceneHus). Bvicokmii
nokazatenb cmeptHocTd oT CC3 u CJ] oTmedaetcs B
Poccun, Pecnybnuke benmapych, VYkpamne u
Pecniybnmuke Kasaxcran, (204,8-240,6 ma 100 ThIC.
Hacenenus) [8].

B pesymbTare MHOMXECTBO  HMCCIIEJOBAHHIA
MOKa3aHo, 4YTO  BOceMb  (DaKTOpPOB  pHCKa:
apTepuaNbHas TUIICPTCH3HS, KyPCHHE, THIIOAHHAMIS,
JTUCITUITHICMHES, TUTICPTIINKEMHUS, H30bITOYHAS Macca
Tela M HepauuoHallbHOEe mnuTaHue 10 75%
obycioBiuBaroT cmeptHocTd OT CC3 u CJI 2 Tuma
[9]. B Teuenue MHOTMX JeT (GAaKTOPHI pUCKa OBUIN
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ISRA (India) = 3.117 SIS(USA)  =0912 ICV (Poland)  =6.630
; ISI (Dubai, UAE) =0.829 PHHII (Russia) =0.156  PIF (India) =1.940
Impact Factor: g (australia) =0.564 ESJI(KZ)  =8716  IBI (India) = 4.260
JIF =1500 SJIF (Morocco) =5.667 OAJI (USA) = 0.350

BBISBJIEHBl BO  MHOTHX  JMHAEMHOJOTHMYECKUX Study, kortopas Hauamach B ropoae MIOHCTED

uccienosanusx [10-14].

B xnuHMYECKON NpaKkTUKE y MalUEHTOB, Kak
MIPaBUJIO, IMEETCSI COUeTaHHe IBYX U Ooee (akTopoB
pucka. B xonme XX Beka pa3paboTaHbI MHOTOMEPHBIE
MOJIETIH OLIEHKH CYMMAapHOT'O CEPACIHO-COCYIUCTOTO
pHCKa C y4ETOM COBOKYIHOCTH OCHOBHBIX (DaKTOpPOB,
OIpeNIeNAIONNX IPOTHO3.

Materials and Methods

Emponeiickas mogens SCORE  (Systematic
Coronary Risk Evaluation) pa3zpaboTana sxcnepramu
EBporeiickoro oOmecTBa KapIuoJIOTOB Ha 0Oase
JIaHHBIX 12 eBpOoNeCcKUX KOTOPTHBIX UCCIEI0OBaHUM C
yaactreM Oosnee 205 TBIC. 4eI0BeK, B TOM gucie 3325
genoBek n3 Poccun [15]. MccnenoBanne Havamoch C
koH1a 70-x rogax XX Beka U NPOJ0IIKANIOCh 27 JeT.
Ota Mozens pa3paboTaHa Ha OCHOBE HCCIICIOBAHUS
€BpOIENCKON Nomyssiuuy U i1 Hee. IlosTomy umeet
PSLI OTIIMYHE OT aMepHKaHCKO Mozienu Framingham.
Tak kak mkana Framingham onenuaer 10 netHui
puck pa3BuTHs ~ QartanbHbBIX W HedaTaJIbHBIX
CEpJICUHO-COCYUCTBIX OCJOXHEHUI, a Mojelb
SCORE ompenenser Tonpko 10 neTHuit puck
passutus CC3.

Illkaxa Framingham — Momenp  OIECHKH
cymmapHoro pucka pazputusg CC3 1 ux 0CI0KHEHUH.
Omna paspaborana Ha OCHOBE caMoro
MPOJODKUTEIIFHOTO SMHUIEMHUOIOTHIECKOTO
uccnenoBannsa (Framingham Heart Study, 1948—
1984 rr.), KOTOpas Hauanach B aMepHUKaHCKOM ropoie
O®pamunarem [16]. B wucciaenoBaHuM y4acTBOBAIH
5209 uenoBek ot 30 mo 62 ner. bmaromaps sTomMy
MCCJICJIOBAaHHIO OBbLIM BBISBJICHBI IVIaBHbIE (DAKTOPBI
pHCKa CepAeYHO-COCYIMCTHIX 3a00eBaHui U oO1eit
CEepIIeUYHO-COCYAUCTON cMepTHOCTH. PaHbIe mxamy
Framingham npuMeHsutd TONBKO Ui SKUTEIeH
AMepHKH, TA€ COBNAJAIM TNPOTHO3MPYEMble |
Ha0Jro1aemMble Ppe3yibTaThl pHCKa.
PycudunmpoBaHHEII BapwaHT 3TOH Mojaend OBLI
paspaboran g1 Poccum, HO, B IIpaKkTHYECKOM
MeJMIMHE IIIPOKOTo MPHUMEHEHHUs OHa He Halua. B
JlaNbHEHIIeM eBpONEHCKUMH  JKCIIepTaMH  OBbLIH
0Iy0JIMKOBaHbI PA0OTHI, B KOTOPBIX aHATU3UPOBAIACH
1e1ec000pa3sHOCTh MPUMEHEHHS KAkl Framingham
B eBporelickoi nomyssuun. Tak, Harpumep, B British
Regional Heart Study ee ucnosb3oBaHue MpUBEIO K
3aBBIIICHUIO  a0COJIIOTHOTO pPUCKa KOPOHAPHOM
cmepty Ha 47%, a CyMMapHOrO HOKa3aTens
(baranbHBIX ¥ HeaTATBHBIX KOPOHAPHBIX COOBITHH -
Ha 57%.

Kommnsrotepnas nporpamma
3HaunTenbHO  OoJee  TOYHBIE  JAaHHBIE IO
OTIpeIeICHUIO CyMMapHOTO pucKa Jaet
maremarndyeckas Mouenr PROCAM B Buze
kommboTeproit  mporpamme  CERCA  (Coronary
Events Risk Calculator) [17]. Ouna pa3paGorana Ha
OCHOBE Pe3yJbTaTOB IPOCIIEKTUBHOTO HCCIICTOBAHIS
PROCAM - Prospective Cardiovascular Munster

PROCAM.

(I'epmanust) B 1979 r. B uccnenoBaHuu yuacTBOBAJIN
21306 ugenoBex B Bo3pacte oT 40 mo 65 mer. Ota
IIKajia  TO3BOJIICT  BBIIBHTH  (PAaKTOPHI  PHICKa
HIIEMHUYECKOil 00JIe3HH cepIia.

Lenbro uccnenoBanus yueHHbIx KaTenbHULIKON
u 7ap. OBUIO OICHUTh CYMMAapHBIH CepACYHO-
cocynucThli puck o mkane SCORE, 1o nevenus u

mocie  JjedeHuss  mpemapatoMm  «JHam». B
WCCIICIOBAHUM ~ y4acTBOBaNM 143  OONBHBIX C
apTepHallbHOM TUNIEPTEH3HUEH. PesynbTar
HCCIIeIOBAHU MoKasal, YTO CHI)KEHUE

apTepHAIBHOIO JABJICHHS C IOMOIIBIO 4-HeqeabHOM
Tepanuy TIpernapaTtoM «DHaM» IO03BOJSIET CHU3UTH
cymmapaeii puck CC3 Ha 21% oT ncxomgHoro
nostokenus [ 18].

B Bpaswnmn ydeHHble M3ydasld PUCK Pa3BUTHUS
CC3 mo mkamam Framingham, PROCAM y BUY
MHQUIIMPOBAHHBIX TAIMEHTOB. B HccienoBaHUH
y4acTBOBaJIM Jinlia crapiie 19 ner (cpenHuit Bo3pact
36,8+10,3), 76,9% nanueHTOB COCTABIISUIA MY KUUHBI,
66,3% - mosdyuyasm aHTHPETPOBHPYCHYIO TEparuio,
47,8% nauueHToB UMeH abIOMUHAIIbHOE 0XKUPEHHE,
23,1% Obpumn  kypwibliukamu, 20,0% cTpamaiu
apTepuasibHOlN TunepTeHsueil u y 2,0% mnanueHToB
ObUT caxapHbIi quabeT. Y MHOTHX MAalMEeHTOB ObLIA
mucaraaemus (XC JIITHIT >3,0 mmons/n, Xc JITIBIT
<1,0 mmomnb/m). [Tpu ounenke pucka passutist CC3 1o
mkaie PROCAM mnokazan, 4yTo B rpyHme BBICOKO
pHCKa [OJA TAIMEHTOB CaMbli HU3KHH, MO IIKaye
Framingham HaoGopoT, J0JI1 NallMEHTOB B TPYIIIE
BBICOKOT'O PHCKa — BbICOKMIL. Takum oOpa3om, mikasia
Framingham npexacka3eiBaeT Oosiee BBICOKHH PHCK
paszsurust CC3 cpequ BUY nnduuupopanusix [19].

B Typuum Yalcin M. u npyrue mnposenu
HCCIIEIOBaHMS, LIENIbI0 KOTOPOTO SBIAETCS CPAaBHEHHE
YacTO WCIHOJb3YEMBIX OIICHOYHBIX IIKaJ pHUCKa
paseutus  CC3. 350 magueHToB, NEPEHECLINX
KOpOHapHyI0  aHTHOTpaduio,  y4acTBOBaJH B
uccienoBanu. Puck passutuss CC3 oueHuBaIM C
rmomoinero mkaix SCORE, Framingham u PROCAM.
OueHka prcKa pa3BUTHA aTepOCKIIeP03a KOPOHAPHBIX
apTepud MOTYT TIpeJcKa3aTh BCE TPH MOJIEIH.
Omnako mkama Framingham wumeer ydmiyro
NPOTHOCTUYECKYIO IIEHHOCTb, YeM JPyrue MOJEIH
[20].

AHaJIOTHYHOE  HCCIECJOBAaHHWE IPOBEIU B
Hunepnannax. YdeHHble CpaBHMBIN TPH IIKAJBI
pucka passutuss CC3 SCORE, Framingham wu
PROCAM. B wuccnegoBanuu yuactsoBaiu 1296
TMAIMeHTOB, MEepeHECIINX KOPOHAapHYIO
anruorpaguio. PesynbraT HcciienoBaHUS IOKa3al,
yro Mojenap Framingham  susiercst HamGosee
a¢dexTHBHOM mKanoii pucka passurus CC3 [21].

Conclusion

B IIseiinapuu puck pazsutist CC3 y manueHTos
C aTepPOCKJIEPO30M OIIEHUBAIN IO YETHIPEM IIKaJIaM
PROCAM, Framingham, SCORE u SMART. Uzyuas
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ISRA (India) = 3.117 SIS(USA)  =0912 ICV (Poland)  =6.630
; ISI (Dubai, UAE) =0.829 PHHII (Russia) =0.156  PIF (India) =1.940

Impact Factor: g (australia) =0.564 ESJI(KZ)  =8716  IBI (India) = 4.260
JIF =1500 SJIF (Morocco) =5.667 OAJI (USA) = 0.350

CpeJHME TI0Ka3aTeNIN BCEX YeThIPEX IIKaJl, yIeHHBIC B
CBOEM HCCJICIOBAHUH MOKa3anH, 4To mkana SMART
ABJSIETCS JIydIIed MOJENbI0O I OLEHKH pPHCKa
passutma CC3 [22].

AHIVIMHACKHE YYEHHbIE TNPUMEHWIHM ILIKaJbl
pucka paseutus CC3 y 234 mnanueHToOB W B
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Introduction.

Creation of highly productive working places on
account of the modernization and technological re-
equipment of enterprises through innovative
economic development of the country, does not fully
meet current requirements. This creates serious
problems in the labor market in terms of ensuring the
employment of young people - graduates of
educational institutions.

Therefore, the President of the Republic of
Uzbekistan "Today we are on the path of innovative
development, aimed at radical renewal of all spheres
of state and society. Innovation is a future. We must
start with the innovative ideas, innovative approach, if
we are to begin building our great future"?

Accordingly, the strategy of innovative
development of the Republic of Uzbekistan for 2019-
2021 was developed 2. The main objective of the
strategy was to develop human capital as a key factor
determining the competitiveness and innovative
development level of the country on the international
arena. In addition, the strategy focuses on the creation

! The appeal of the President of the Republic of Uzbekistan,
Shavkat Mirziyoev to the Oliy Majlis on December
23,2017 www.prezident.uz

Doi: éros¥f https://dx.doi.org/10.15863/TAS.2019.04.72.6

of highly productive workplaces, thus creating a basis
for the employment of the population.

Above stated strategy analyzes the improvement
of the education and training system in higher
education in accordance with the demand, capacities
and resources of economic sectors. The main
directions for reforming the education system of
training highly qualified personnel for the innovation
economy have been clarified. Indicators of creative
workers and the advantages of staff training on the
basis of the STEM - education system was
demonstrated.

Body part.

The level of education of the population is
assessed from the point of view of the individual, state
and society, which influences the formation of the
spiritual and intellectual needs and abilities of a
person. At a personal level, it is the ability to fully
demonstrate one's self-esteem and develop intellectual
abilities. At the state level, education has become the
most important component of economic development
and the accumulation of national wealth. At

2 Presidential Decree Of The Republic Of Uzbekistan of
September 21, 2018 No. UP-5544 “About approval of
Strategy of innovative development of the Republic of
Uzbekistan for 2019-2021” www.lex.uz
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community level education is the basis of social
development.

Therefore, according to the Presidential Decree
of July 27, 2017 Ne UP-3451 "On Measures for
Further Expansion of Participation of the Spheres and
Industries in the Spheres of Improving the Training of
Higher Education Professionals” training the highly
qualified specialists that meet modern standards and
the demand for the specialities is formed in line with
the needs of sectors and industries of the economy, the
training programs of higher education are formed in
accordance with the production, technical and
technological relations of the enterprises and

prospective development programs of the Republic of
Uzbekistan.

The imbalance between the number of highly
qualified personnel that was quoted and
the need for them in the country has led to a sharp
contrast between demand and supply in the labor
market. For example, during the period of 3 years
from 2014 to 2016, the number specialists in the
sphere of information and communication
technologies was less than required in the economy by
around 100-1400. Only in 2017 this difference was
reduced till 800 (table 1).

Table 1. Training high qualified specialists in the sphere of ICT.

Index 2013 2014 2015 2016 2017

Number of specialists (thousands of people) 3,4 3,8 4,1 4,2 4,8

Demand for the specialists (thousands of 41 48 5.4 5.6 5.6
people)

Source: Ministry of Economy and Industry of the Republic of Uzbekistan

In the session held by The President of the
Republic of Uzbekistan on October 24, 2018 which
was dedicated to the issues of further development of
higher education, the quality of training, expansion of
science and production integration, Shavkat
Mirziyoyev said "It is a pity that in the midst of a
rapidly developing economy of the country the higher
education system was one of the locomotives of the
development. It is a bitter truth that there is not any
system that meets the structural changes of the labor
market, training young people for the vocational and
entrepreneurial skills”.

Therefore, Ministry of Higher and Secondary
Special Education and Ministry of Employment and
Labor Relations have been tasked with forecasting the
demand for specialities of the real sector of the
economy for at least 10 to 15 years and taking
appropriate measures®,

3 Need for modern skills for a rapidly developing economy
/I UzA, October 24, 2018

4 The speech of the President of the Republic of Uzbekistan
at the solemn ceremony dedicated to the 26th anniversary of
the adoption of the Constitution, www.prezident.uz

The classics of economic theory argue that the
basis of achieving economic growth is dependent on
natural resources, current labor, interest rates, or
purchasing power of the national currency. However,
the American economist, M. Porter (Harvard Business
School) in his scientific work maintains a new concept
- the main factor leading to growth - the state's
competitiveness.

M.Porter has rightly asked why despite of the
insufficient natural resources of Germany, Japan,
Switzerland, Italy and South Korea stated high
economic rates. Besides, Germany, Switzerland and
Sweden they have the highest rates of economic
growth despite the lack of labor force. In his opinion,
the competitiveness of each country depends on its
ability to innovate and modernize the national
economy. Therefore, the main factor of
competitiveness at the national level is the level of
labor productivity®.

5 Porter M. E. Competitive Strategy: Techniques for
Analyzing Industries and Competitors (2nd ed.) - New
York: Free Press, 1998. - 397 p.
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Fluency — the number of new creative ideas
created in time

Flexibility — ability to offer creative solutions
based on different fields of knowledge

— Originality — Unusual approach to solving tasks

The signs of the employees’
creativeity
|

Elaboration — ability to understand the practical
value of the proposed new ideas

Figure 1. The signs of the employee’s creativeity ©

Sustainable improvement of productivity in
innovative development conditions, first of all,
depends on modern knowledge and creativity of
employees. Creativity (Latin, “creatio” - from the
word "creation™) is the ability of employees to create
radically new ideas and creative decisions making.
American psychologist Joy Paul Gilford has clarified
four signs of creativity (figure 1).

The higher education system plays an essential
role in shaping the creativity potential of the
personnel. For example, training entrepreneurs, who
are able to integrate innovations into production and
market, is oneof the most important directions of US
universities. Training of innovative entrepreneurs is
different from the preparation of scholars or
professionals. Business-schools, entrepreneurship
centers, engineering and applied sciences departments
have been set up to reveal the essence of the process
of transforming the scientific and technological
developments into social benefit within the
framework of universities for the preparation of
innovative staffs’.

In the World Bank President Jim Yon Kim's
article titled "How to Promote Human Capital Level
Development or Government's Investing in human
capital”, published by the US-based magazine, points
out that in countries with low human capital, currently
the productivity of the human capital that have a good

quality education and more productive health care is
higher than those whose human capital is less
developed by 30 -50.

Over recent years, the number of new national
and international higher education institutions
(including branches) operating in our country reached
98. As the head of our government mentioned “The
percentage of the graduates of secondary speciali zed
educational institutions who pursued further higher
education was 9 to 10% in Uzbekistan. Thanks to the
measures taken over the past two years, we have
managed to increase this figure was increased over the
15 percent. But that is not enough. If we look at the
experience of developed countries in the world, it is
60-70 percent. Therefore, it is our task to raise the
level of enroliment of higher education graduates in
our country till 20% in 2019 and continue increasing
them in the coming years”.

The figure 2 provides information about the
opportunities of having higher education for youth in
different countries These indicators are comparable to
the UNESCO's “Gross Entry Ratio to First Tertiary
Programs 2015” (where the percentage coverage of
adolescents with appropriate education, in %),
reflecting differences among countries and percentage
of Uzbekistan is 6 times less than other others (figure
2).

6 Gilford Dj. Structural model is intellectually. Psychology myshleniya. - M., 1965. - 244 h.
7 Gildons M. Engineering by the numbers. Washington, DC: American Society for Engineering Edication, 2008. -P.63-67.
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Figure 2. The percentage of applicants who entered to the higher education institutions with overall®

Strategy of innovation development of the
Republic of Uzbekistan in 2019-2021 was adopted in
order to ensure dynamic development of the country
on the basis of innovative ideas, developments and
technologies. The Strategy of Uzbekistan is to enter
into the top 50 most developed countries in the world
by 2030 accordingly with the Global Innovation
Index. It is also envisaged to improve the quality and
coverage of education at all levels, to develop a
continuous education system, and to ensure the
flexibility of the staff training system in order to meet
the needs of the economy?®.

Meanwhile, the analysis revealed that as a result
of the lack of integration of the theory and practice at
the higher education system of the country, the lack of
the interrelations between the higher education -
science - production and the inadequate organization
of qualification practices, most graduates could not
become specialists which will require further training.
The prestige of higher education institutions and the
academic potential of professors and teachers still do
not have a decent place in the international scientific
community. There are no conditions for the
development of science at the higher educational
institutions,  integration  with  research, the
effectiveness of scientific activities and the ability of
gifted students to pursue scientific researches, as well
as the introduction of innovative techniques in the
educational process.

Therefore, on the base of the country's strategy
of innovative development, the following trend
reforms at the higher education system identified:

increasing the coverage of the population with
higher education;

Establishment of new higher educational
institutions, including branches of foreign higher
educational institutions;

gradual abolition of admission limits for higher
education institutions;

making an open access for applicants to enter
several higher education institutions at once;

increase the share of students in in the sphere of
natural and technical subjects;

development and implementation of the national
quality assurance system for the education system and
its impact on the country's innovative development;

development of STEM education system in the
country;

establishment of forwarding centers in leading
higher education institutions.

Therefore, foreign specialists are being involved
in the teaching process of the higher education
institutions and the measures of organizing the classes
with the modern literature that is used in developed
countries, have been taken. Advanced training courses
of perspective scientific and pedagogical personnel
(first of all, in engineering, technical and architectural
education) are available.

Only in 2018, 13 new universities, including the
Ipak Yuli International Tourism University, the
branch of the National University of Technology
Research in  Almalyk city, Puchon and Adju
universities of South Korea started their work in
Tashkent. According to the results of the Uzbek-
Russian Education Forum, which was held in
Tashkent for the first time in 2018, 114 contracts and
agreements on educational and scientific activity were
signed, which envisages the organization of 6
branches of the prestigious higher educational
institutions of Russia including 52 joint educational
programs and 2 faculties in Uzbekistan.

At the Tashkent State Economic University in
cooperation with the Austrian IMC University Krems,
The Faculty of International Economic Relations was
established. For the first time,

8 UNESCO indicator - Gross Entry Ratio to First Tertiary Programs, 2015 // uis.unesco.org/index *) The level of enrollment of
tertiary education institutions graduates with higher education.
% The Decree of the President of the Republic of Uzbekistan dated 21.09.2018. No. UP-5544 Approval of the Strategy for
Innovative Development of the Republic of Uzbekistan for 2019-2021" www.lex.uz
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100 bachelors are trained on the department of
"export-oriented management™ and "tourism and hotel
management", which today are extremely competitive
in the labor market.

Training of creative students for the modern
innovation economy requires a radical renewal of
teaching methods at higher education. Nowadays,
most higher education institutions are using traditional
reproductive methods of teaching. Especially, in many
countries of the world STEM (S - science (natural

Harmonization of the
subject matter, not the
topics

A creative and
innovative approach to
project implementation

Increased confidence in
own strength

It stimulates interest of
the students in technical

subjects

Advantages of

STEM training

Bridge between
education and service
promotion

sciences); T - technology (technologies); E -
engineering; M - mathematics system software has
been introduced. In particular, in the US in 2013 a
strategic plan for the development of STEM education
was adopted. According to this plan, it is planned to
increase the share of employees receiving STEM
education by 16% by 2024. According to experts, the
sharp increase in demand for STEM training in the
labor market will increase the creation of new jobs by
more than 1 min®® (figure 3).

Application of

knowledge in the field

of science and
technology

TarKuAni HUKpIaNT
KYHUKMaJIapUHU
PHBOXIIAHTUPHUTII

Develop critical thinking
skills

Figure 3. Advantages of STEM training

Austria, Germany, Greece, Ireland, Italy,
Norway, Romania, Turkey and the United Kingdom
participated in The INSTEM project which was
organized by the EU during 2012-2015 years. As a
result employment increased by 12% among the
specialists trained in STEM education system.
According to the labor market analysis, it is desirable
to continue this project, because demand for STEM-
trained specialists is expected to increase by 8% till
20251,

The essence of the STEM education system is
that in the case of reproductive teaching, students need
to memorize and repeat the material mentioned in the
textbooks by the instructor and in this innovative
teaching methodology, first of all, students should be
encouraged to think critically, approach unusually,
format the ability to implement the acquired
knowledge in practice. At the same time, four STEM-
educators are taught separately, but not in isolation.

10 Dugger W. E. Evolution of STEM in the United States // 6th
Biennial International Conference on Technology Education
Research, Gold Coast, Queensland, Australia. 2010. URL:
http://ww.iteea.org/Resources/PressRoom.

In order to develop the STEM education system
in Uzbekistan, first of all, it is necessary to train
teachers who can adopt this technique. It is desirable
to develop developed countries” practice. For
example, the program "100Kinl10" is being
implemented by the initiative of leading universities
of the USA. The program envisages the training of
100,000 teachers for the STEM-education system by
2021 in the US. In the United States, more than 50,000
teachers have been trained for the STEM education
system.

The STEM-training system in Singapore for the
past five years has increased by 13.6%. The doctorate
dissertations that have been supported in this area over
the last 10 years have tripled. the STEM-education
system was adopted in 32% of higher education
institutions and 68% of education centers in Australia.
The salary of STEM-educators is considered as the
highest one in the country*?,

11 G.Nogaybayeva. Development of STEM-education in the
world and Kazakhstan // “Bilimdi el - Educated country”,
Ne20 (57) from October 25, 2016.

12 Calof J., Smith J.E. Foresight impacts from around the
world: a special issue // Foresight. 2012. VVol. 14, Ne 1. P. 5- 14.
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Summary.

The most important task of ensuring the
employment of the population is the formation of a
system of training creative personnel that meets the
structural changes in the labor market. A creative
worker for the innovation economy is a creative
person who is capable of adopting unusual approach
to problem solving, proposing new ideas and proving
their practical value.

One of the primary goals of economic
development in developed countries is to enrich
human capital. Therefore, in order to train creative
personnel for the modern innovation economy, it is
proposed to increase the number of students in higher
education institutions and to radically update students'
teaching methods in the higher education system
based on advanced international experience, ie
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If in the poetry of Alisher Navoi, the image of Masih was mentioned more than 200 times, then in the painting “Badoyi
ul Bidoya” (“The rarity of the Beginning”) it is used about 70 times. This, in turn, shows that among the lyric sofas
of the poet, the image of the Messiah is much more common in the sofa “Badoyi ul Bidoya” (“The rarity of the
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Introduction representative of Uzbek literature, Alisher Navoi, is a

Alisher Navoi is considered to be a great unique event not only in the literature of the East, but
representative of the era of the revival of Oriental also in the world.
literature. If the thinker with his various works
continued the traditional forms of Oriental literature, Materials and Methods
then in content he revealed the world images of the art The personality of Masih (Jesus) is considered
of the word. Artistic images of epic heroes, historical one of these images in the poetry of Alisher Navoi. He
and legendary kings, and prophets in classical poetry is one of the 25 mentioned number of prophets in the
of the Muslim East are repeatedly depicted. This Quran. The story of Jesus Christ is first told in the
tradition is considered a kind of literary and aesthetic book of Torah (Tavrot). The full content of the Gospel
law providing the classical level of poetry of the East. (Injil) is related to the activities of the personality of
Therefore, classical poetry of the East is attractive the Messiah. In the Quran, his name appears 25 times.
artistic, aesthetic and historical-philosophical side. In As is well known, in the Qur'an the past prophets and
this sense, these images link artistic thinking to the the sacred books given to them are spoken with
distant past and traditional view. Especially, in the respect. The Koran and the collection of Hadiths have
poetic world of classical poetry, images of the a unique place in the ideological and artistic world of
prophets of these sacred sources occupy an enormous classical literature of the East. Classical literature is
place. They perform various poetic functions as part regarded as an artistic depiction of these sacred
of an artistic text. In this regard, the work of the great sources. All features of these sources, including the
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interpretation of the personalities of the prophets in
Uzbek literature, are deeply reflected. In this sense,
the work of Alisher Navoi is considered a rich poetic
source. The poet calls these holy books "Kutubi
Osmonium" (the heavenly books). In particular, the
poet of his biggest dastan, Sadi Iskandariy (The Wall
of Iskander), says that the Most High sent down the
book Tavrot (Torah) to Moses, Zabur (Psalm) David,
and Injil (“Gospel”) to Jesus, each word was
considered a miracle “Kal” (“Koran’) to Muhammad.
These celestial books reported the arrival of the
Prophet Muhammad.

Yy Mycoza “Taspom” smub Xax 6aéHn,

Canea yn 6aén uupa myvorcus aéH.

byny6 uynku Jlosyo xucmu “3adyp”,

CeHune MyvoIcu3uHe aHoa anao 3yxyp.

Yy Hcoza “Huncun” nozun 6ynyo,

Xax anoa cugpomuneza Kouun 6ynyo.

Kanomexu cenoun monub unmusom,

Anune nagps 6ap nap3zu myvoircusHu30M.

Heuaxum kymyéu ocmonu xenuo,

Bopucunoa cenoun nuwone xenu6[1.5.19].

(Translation: God told Moses the book
"Tavrot* And in her he told you the news
(Muhammad). David was told a part of his “Zabur”,
and it reported on your miracles. Jesus sent the book
"Injil" and in her talked about your quality. You sent
a "feces", considered every word miracles. Thus, all
the "books of heaven" reported the news of you)

In the works of Alisher Navoi, the images of the
prophets are underlined in such names as “nubuvvat
haili” (“a number of prophets”), “nubuvvat bo‘stoni”
(“a chain of prophets”), “nubuvvat gulshani” (“garden
of prophets”), “nubuvvat bahri” (“Sea of prophets”),
“nubuvvat guruhi” (“group of prophets”), “nubuvvat
halgasi” (“circle of prophets”), “nubuvvat spehri”
(“sky of prophets”). In this, the poet interprets
prophecy as a separate degree of holiness. Alisher
Navoi also wrote a work on the history of the prophets.
This work is called “Tarihi anbiyo va hukamo”
(“History of the Prophets and Scholars™). It depicts 12
prophets. In the work of the poet “Khamsa” (“Five
poems”), separate chapters are devoted to images of
prophets. In the eight lyric sofas of Alisher Navoi
there are works in large numbers in the genres of
“madh” (praise), “naat” (praise of the prophet),
dedicated to the images of prophets. If the poet created
16 lyrical genres, then in almost all of these genres he
used images of prophets, historical and legendary
personalities, literary heroes. In addition, Alisher
Navoi, in almost all his works, drew attention to the
images or thoughts of the prophets. As is known, the
gazelle is leading in the poet's lyrics and throughout
the poetry of the East. In the genre of gazelle plays a
special place poetic images of the prophets. In the
poetry of Alisher Navoi among the prophets, the most
fruitfully depicted image of Iso Masih is interpreted
mainly in the gazelle genre. It is necessary to
emphasize that symbolism and metaphorical images

of Khizr, I1so Masih, Majnun, Farhod, Jamshid are
repeatedly found in the poetry of the thinker. This, in
our opinion, such concepts as blessing, rebirth-
inspiration, love, justice, and perfection are reflected
in these images in the works of the poet. Thus, in the
poetry of Alisher, Navoi embodied blessings in the
form of Khizr, Masih - inspiration, Majnun - love,
Farhod - perfection, and Jamshid - justice. As
mentioned above, in the lyrics, in particular, in the
sofa “Badoyi ul-bidoya” (‘“Rarity of the beginning”)
by Alisher Navoi, the image of Masih is fruitfully
depicted. In classical literature, it is used in such
names as Iso, Masih, Ruhulloh (spirit of the Highest),
Iso binni Maryam (Jesus son of Mary), Iso Ruhulloh
(Jesus spirit of God), Iso Masih (Jesus Christ).
Especially, this image is used in the poetry of Alisher
Navoi in the form of Masih and is given in the form of
Masiho (inspired), Masihod (reviving), Masihnafas
(reviving), Masihvash (similar to reviving). It is
mainly due to the inspiration of the breath of the
beloved. In the "Explanatory Dictionary of the Works
of Navoi" the following is cited: “Masih, Masiho from
Arabic, the name of the prophet Iso. In religious
legends it is said that Jesus (Iso) quickens the dead
with his breath. In literature and poetry, the beloved
and his lips are personified reviving as Masih.
Therefore, the beloved is commented on Masihodam,
Masihonafas, Masihoanfos, which in translation
means inspiring-animating”. According to prof. H.
Karamatov: “Christ in Greek has the meaning of
“anointed one”. Masih - from the Arabic verb
"Masah", which means " oily. This means that the
Almighty made him a prophet and anointed his
forehead” [8.23]. When it comes to the artistic image
of Masih in Uzbek literature is understood the prophet
Jesus, who has a great influence in world history,
culture and literature. He is considered as one
historical personality of the three (Judaism,
Christianity, Islam) great religions. In Islam and its
culture, it is highly respected. Consequently, the
personality of Masih (Jesus) is portrayed as a poetic
image in the literature of the Muslim East. It must be
emphasized that Islam as a logical conclusion of
religious views, at the same time, raised the teaching
of prophecy to a high level. About this philosopher Z.
Z. Shoev emphasizes: “The Quranic doctrine of
prophecy is characterized by a high spirit of
humanism, religious tolerance and deep respect for the
prophets and adherents of other religions. These
qualities found their practical implementation in the
words and deeds of the Prophet of Islam - the
prototype of a perfect person for every Muslim. The
Quranic teaching about prophets and prophecies had
and continue to exert a tremendous creative influence
on the national culture of Muslim peoples individually
and on Islamic and human culture as a whole” [19.16].
From this point of view, the personality and image of
Masih has a significant place in the world of the
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Muslim East, the poetics of Sufi and classical
literature.

The image of Masih is reflected with its various
poetic functions in the works, in particular, in the
poetry of the great thinker Alisher Navoi. In this place
the lyric sofa “Badoyi ul-Bidoya” (“The rarity of the
beginning”) is of great importance. Alisher Navoi,
both in other sofas and in the sofa, “Badoyi ul-bidoya”
(“The rarity of the beginning”), depicts the image of
Jesus mainly in the form of Masih. In this sofa, Iso
Masih occurs about 70 times, of which 10 times Iso, 6
times Ruhulloh and Isoi Ruhulloh, 2 times Isoi Mary,
52 times as Masih. This poetic image performs various
artistic and aesthetic images and displays lyrical
pictures. When the image of Masih is explored,
attention is first paid to the animating miracle. As is
known, this miracle in the history of prophecy only
applies to Jesus. When the motive of animation is
interpreted in classical lyrics, the image of Masih is
implied. As stated in the sources, monotheism was
first founded by Judaism. Jesus receives the initial
spiritual education from the source of this religion. In
it, the future life, that is, the doctrine of the soul is not
reported. This is stated in the work “Kissasi Rabguzi”
(“The Tale of the Prophets™), by the famous 13th
century writer Nosiriddun Burhanuddin Rabguzi
[11.167]. Jesus feels this flaw and tries to find out. At
that moment, he is presented with a miracle of
animation. This means that the body cannot exist
without a soul. With this, Jesus became a symbol of
vivification-revival. This miracle in the poetry of the
East, including in the lyrics of Navoi, is compared to
the lips of a surrogate. The poet in his couch, “Badoyi
ul-Bidoya” (“The rarity of the beginning”) in the fard
(double) genre, writes: “Labingni syzga that gyé
Kilibsen, Masixo muzhizin and xe ibibsen”
(Translation: Speech of your lips shows the miracle
Masih) [2.615]. In classical poetry, the lips - on the
inside means "divine words". Its function - to animate
love in the heart of a beloved is likened to the miracles

of Masih.

Jlabu JABIAUHE XALOKUMEH, azapuu
arconghuzonuxoa,

Macuxo  oupra yn  2yé  yayk  bupna
Macuxo0yp[2.223].

(Translation: My sweetheart's lips ruined me.
This revival is like a lover and beloved or dead and
Jesus)

The poem reflects the poetic content with the
help of symbolic and metaphorical images. In it it is
first necessary to pay attention to the interpretation of
the image of laby laal (red lip). This image constitutes
the semiotic center of the verse. “Lain” in its lexical
meaning means a precious red stone. It is applied to
the ratio of red lips. Therefore, in poetry, the redness
of the lips means “lali lab” (“red lips”). In the poetry
of Sufism, “lab” (lips) - the divine word and gift, “la'li
lab” (red lips) - means the depth of these divine words.
It is symbolically interpreted by the animation and

revival of human souls. Therefore, Alisher Navoi
depicts the sacred books of heaven as human souls and
the spirit of the world in his Khamsa dastan. In the
sources, the images of Khizr, lles (Elijah), Idris
(Enoch), Masih (Jesus) are considered living
personalities. The cause of their eternal life is divine
words. The miracle of the revival of Masih also
happens on the part of the Most High. Therefore, in
the verse the miracle of the beloved's lip is interpreted
on the basis of the Most High and Masih or Masih and
the dead. In the poet's lyrics, the miracle of the revival
of Masih is depicted in a variety of styles.

Hymgu oicon bepmax xumyp yi aaviu XaHOOH
bupna 6axc,

Pocm Hcooexxu kuneati obu xauieon 6upra
6acl[2.92].

(Translation: Speech lover argues with the lips
about the revival. This is something like the debate of
reviving Jesus with “obi hivon” (“reviving water”).

As mentioned above, the miracle of the revival
of Masih is connected with the lips. In classical poetry,
another such miracle of the Most High is repeatedly
mentioned. This is called “obi hayvon”, that is,
quickening water. It is connected with the history of
Khizr. As itis told, Iskander and Khizr are looking for
quickening water. She is found by Khizr, poet and
turns into an eternal living person. In Sufi literature,
this quickening water is symbolically interpreted as
the “source of love.” From this point of view, the
speech of the beloved and the lips are matched with
Masih and the reviving water. As you can see, Alisher
Navoi interprets the divine word, lips, Masih,
animating water as a miracle. According to the poet,
these miracles are granted by the Most High.

Jlavau cepobun muna, Ky ucosy Xaieou CyuuH,

DU KPHeyakum,  Op3yuuU  YMpU  JHCOBUO
atinaounz[2.354].

(Translation: O soul, if you want eternal life,
ask the lips of the beloved not seek Masih and
quickening water)

The poet in this beat refers to the soul. In general,
the appeal to the soul in classical poetry is considered
one of the traditional method. This reflection in many
places denotes the image of a lyrical hero. In this
verse, a poetic picture is created using images of lips,
Jesus, obi hayvon, eternity, soul. In it, the miracle of
“la'li lab” (red lips) in relation to Jesus and the
quickening water is put in the first place. However, the
beat says: “If you want eternity, ask this lip for help,
and not for Jesus and the quickening water.” It is
evident that for the hero in love the main thing is the
gift of the Most High. The only Supreme is considered
a true miracle worker. It hints at the verses of the
Quran. The Quran says that "Every living soul will
taste death."” This thought also applies to Idris, lles, 1so
and Khizr. Therefore, the lyrical hero of the gazal
says: "if you want eternal life, leave the other and go
to your lover and then you will find peace." Alisher
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Navoi, in his friend gazelle, the lip depicts wonders
with the grotesque:

Jlavau oup cy3 6upna 103 UULIUK YIUKHU Xu3p
amap,

Iyiiué  Pyxyuiox
uupadyp[2.154].

(Translation: One-word sweetheart lips forever
revive a century old dead man. This situation looks
like it is reviving inside water is Masih)

It also poetic content figuratively depicts the
miracle of animation. In verse, all the images are
associated with the motive of animation. Lip -
reviving, inspiring divine words, Khizr - a living
person, obi Hayvon - reviving water, Ruhulloh (spirit
of the Highest) - reviving a prophet, dead - a symbol
of revival. From this it can be seen that when Alisher
Navoi speaks about one specific topic, he uses the
symbolic images associated with this topic in the
poem. In the beat poetic pictures of images and details
connected with the motive of animation were created.
It says: “The lips of the beloved revive a man who died
a hundred years ago. He gives life to the eternal Khizr.
It looks like Masih has entered the quickening water”.

In the poetry of Alisher Navoi, the image of the
sun is considered to be one of the poetic images
related to the topic of Masih’s interpretation. This
motif is shown in the artistic interpretations of Masih
merges with the sun. This episode in Sufi literature is
called "Fana." Itis interpreted by Masih as a lover, and
the sun as a lover. In eastern literature, there are seven
layers of heaven and earth. Prophets are reflected in
the interpretation of the seven layers of heaven. This
is given in the traditional creation stories and themes
of the operas (the night ascension of the Prophet
Muhammad). They emphasize that Iso Masih (Jesus)
is in the fourth layer of the sky. About this in the
classical literature there are separate stories. As the
story goes, Jesus was a person who renounced worldly
goods. However, when he ascended to heaven, a
needle was stuck in his clothes. And the needle is
considered a worldly blessing. Therefore, I could not
rise higher than the fourth layer of the sky. In the
literature of the East, the fourth sky layer is interpreted
as a galaxy of the sun. Consequently, the sun and Jesus
are portrayed in parallel in classical poetry. This
picture reflects the beautiful lyrical image. It reveals
the symbol of Masih (Jesus) as an image of a lover,
and the sun as a lover. Classical poetry has traditional
episodes that metaphorically depicts the image of a
lover and lover. Of these, the most widely distributed
are the episodes “buzz va bulbul” (flower and
nightingale), “sham va parvona” (candle and moth),
and “hum va dengiz” (jug and sea). A series of such
metaphorical episodes includes the image of Jesus and
the sun.

Capuz nuboc apo yin nyunabKu XaHooHoyp,

Opyp Macuxxu Xypuiuo UYUHOA
nunxondyp[2.176].

obu  xatleow

ywoy

(Translation: She is in yellow clothes laughing.
It looks like Masih is hidden inside the sun)

It matches the yellow dress with the sun, and
Masih with the beloved. The poem shows as an
example the infusion of Masih with the sun. This
episode in the poetry of Alisher Navoi is depicted in a
variety of poetic style.

Macuxooun nabume agcay, Kyéwmurn opaszuHe
axcaw,

Kyéwuneza ¢anax xaiipon, Macuxuneza Kyéuw
mackan[2.565].

(Translation: Your lips speak more beautifully
than Masih, the face is brighter than the sun, the
universe is surprised at your face, the sun is in your
lips)

In the beat created a picture with images of
Masih, the sun, lips, face. It means that Masih (Jesus)
is infused with the sun and lips are the animating
miracle of Masih. As noted, the lips are animated
words, and the face is divine beauty. This beat
emphasizes that the lips are better than the miracle of
Masih, and the face is brighter than the sun. As the
universe marvels at the color of the sun, so the world
is amazed at your beauty. Thus, in a two-line verse
there are four thoughts: 1. The lip master is a word
than a machee (Jesus). 2. Face brighter than the sun.
3. The face is surprised by the universe. 4. The sun is
located in the lip. These thoughts emphasize that the
beloved is considered a symbol of beauty and
quickening.

Caghxaiiu xycuyneoa owconbaxus upHuHe, 3
cutimunbaoan,

meamypkww
saman[2.548].

(Translation: Reviving lips sweetheart located
in a beautiful face. It is likened to Iso located in the
bright sun)

The poet in this poem compares the beauty of the
face - the sun, lips - Iso (Jesus). Therefore, the face is
interpreted by perfect beauty, the lips - by a
quickening word. At the same time, it is necessary to
emphasize that when Alisher Navoi draws attention to
a certain topic, concepts and details related to this
poetic picture are mentioned. For example, when the
image of Masih (Jesus) is depicted, such details as the
sun, the needle, revival, solitude in the poem are
reflected. Ultimately, these details reflect different
symbolic and metaphorical meanings. This reflection
in lyric poetry is called the art of tanosub
(parallelism). According to this art, in the poem, the
images and details of the same subject matter are
consistent. This is observed in lyrical interpretations
of images of historical and legendary persons, literary
heroes and prophets.

PVI)?K; 02U30UH HYKMA aumyp Maxeauumoex
oyimaeail,

Tap kyéw xap 3appacuoun 6up Macuxo
atinacal2.49].

avinazau  Hco xyéw uupa
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(Translation: Even if the sun invents Masih
from each dust particle, it cannot be one word from
the mouth of the beloved)

The poet emphasizes that every word of the
beloved is a miracle of animation. In classical poetry,
there is an image of “yo 0z” (an invisible mouth) that
clarifies the subtlety of the divine world. It is
considered a type of grotesque. However, in this
poem, poetic art serves to create a different picture. In
the beat, such images as the nukta (divine words), the
sun (the planet), and Masih (the prophet) are
interrelated in the motive of enlivening. At the same
time, the internal connections of these images are
taken into account. If the divine words revive the
spiritual world of man, the sun objects to the universe,
then Masih (Jesus) revives the dead man. This means
in the works of Alisher Navoi and in the Uzbek
classical literature a profound expression of the
spiritual and psychological vigor of humanity. In the
couch of the poet, the motive of revival is depicted not
only in the image of the beloved, but also in others.
One of them is considered the image of “wind”
(sabot).

Cabo 0ebon xabap yn 2ynouH, 2aHU mupey3ou,

Macuxua Oeca Oyizai anume pucoramu
60p[2.205].

(Translation: The wind brought news from the
beloved and quickened the lovers. Therefore, we can
call the wind Masih)

In the poem in the metaphorical sense, the
beloved is depicted as a flower (hum), and in love with
the people (el). In classical literature, when the motive
of the message from the beloved is portrayed,
attention is mainly paid to the image of the wind. In
Sufi literature, this image is compared to divine
revelation. For example, in the “Farhad and Shirin”
dastan, Farhad sends a message to his lover with the
help of the wind. This message inspires, spiritually
animates the lyrical hero. Therefore, this function of
the wind is likened to the wonders of Masih (Jesus).
In the poetry of Alisher Navoi, the motive of the
message expresses various deep meanings. There is a
variety of artistic interpretations of this motive. In the
poet's lyrics there is a separate gazal, called
radiograph “Maddasin” (message). It says about the
revival of a lover only the good news of her beloved.

Cybx emkypou cabo eynbapeu  XAHOOH
MYAHCOACUH,

E xyneyn monmu Macux angocuoun icon
MYAHCOACUH.

E ¢panax 6epou iiueu, kyp aiinacan Avkybnune

Kysnapu  ouunmox  yuyn  moxu  Kanwvou
MYHCOACUH.

He eymu xanoon, mne Hcoodyp, ne IOcyg
myosicoacu,

Tonmu Oup maxocyp yiap Xoaamod ICOHOH
myacoacun[2.435].

(Translation: Or the morning wind brought
news from the leaves of flowers, or the soul has heard

the news of life from the breath of Masih, or the
universe brought news from Yusuf (Joseph), to open
the eyes of Jakub (lakov). Cannot liven up in love or
lead from the flowers, not from Masih, nor from
Yusuf, but only the news from the beloved)

In the poetry of Alisher Navoi, the image of the
"bat" plays a special role in the interpretation of the
personality of Masih. The appearance of the image of
the bat in the Uzbek classical lyrics is associated with
the interpretation of the history and poetic
interpretation of the image of Masih. As noted in the
Quran, he created a bird out of clay, and this bird, with
the will of the Highest, quickened. These episodes are
not found in the books of the Torah and the Gospel. In
artistic interpretations this bird is called “Huffosh”
(bat). She does not see the day, but only flies at night.
As stated in some interpretations, the bird was created
with imperfections because it was created by the
Messenger of the Highest, and not He himself. When
depicting the image of Masih, Alisher Navoi draws
attention to the image of the bat. In it, the “inability to
see the afternoon” of the bat expresses various
metaphorical reflections.

Va Macuxaugpoc mapco caiioudyp «xyumerym
Kyuiu,

Kum manax oatipu pasoxu xymocuda xypgou
apypl2.227].

(Translation: Reviving as Masih, the beloved
stands ready to catch the soul bird)

As you can see, in the poem the bat is portrayed
as a metaphor for the bird of the soul. In the first line
of the beit, “Masihonafas tarso” (Christian, animating
like Jesus) is used in the meaning of the beloved.
According to Alisher Navoi, she is a “bird of the soul”
hunter. And the bird of the soul is considered a bat in
the ruins of the ancient world. In this place, the
“ancient world” metaphorically means the human
body, and the “bat” is a symbol of the soul.
Consequently, Alisher Navoi in his verse deeply
depicted symbolic and metaphorical pictures with the
help of images: Masih, tarso (Christian), hunter, soul,
bird, mortal world, ruins and a bat. It contains the
motive of love. An important side is that the image of
the bat in the poet's lyrics is found in a variety of
symbolic and metaphorical interpretations. They
depict the spiritual cheerfulness of man. Although
Alisher Navoi’s dastan “The Language of Birds” is
devoted to the symbolic interpretation of bird images,
there is no image of a bat in it. Usually, the image of
a bat is simultaneously presented with the image of
Masih. However, in some places, this image creates
separate poetic paintings. In one of his poems, Alisher
Navoi uses the literary-poetic device “tanosub”
(parallelism).

Ypyore oguwomu meepanzoa oo xasxkabaap,

Macux  eupoudoa  aHOOKKu  Oup

xyghpow[2.272].

HeYa
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ranslation: e stars and the moon spin KKA XVITOXHU emypaan aHuHe
(T lati Th d th i Ky Pyxy. VP

around you on the night of the shooting. It looks like
a picture with a few bats around Masih)

Here the poet talks about the event mirage. As is
well known this event is considered the highest level
of the history of prophecy. Interpretations of nights in
classical poetry, in particular in the works of Alisher
Navoi, are of particular importance. This motif is
widely depicted in the lyrics of Alisher Navoi and
especially in dastans. The important side is that in
classical literature only the image of the Prophet
Muhammad is depicted. It also depicts the passing of
the prophets. However, interpretations of the image of
other prophets are not found in Oriental literature.
This means that the history of prophecy is recognized
as a single degree of holiness. Therefore, when the
night is depicted meraj in the works of Alisher Navoi
is embodied in the personality of the prophet
Muhammad. The above beat does not indicate the
image of Muhammad, but alludes to the meraj and
motive. Event meraj is the instant ascension and
detour of the whole divine world by the prophet
Muhammad. Therefore, the thinker exemplified the
rotation of the bat around Masih, like the rotations of
the moon and the stars around Muhammad. In this
regard, as in the literature of the East, Alisher Navoi
also praises the night meraj. The poet in another verse
creates a poetic picture with the help of night meraj.

Macux oam ypa oamac anea ypyac mynu,

Maeap  Ousune maxu  yI8UUXUpPOM  KUIOU
xaouc[2.90].

(Translation: If the beloved begins to speak on
the night of meraj, and Masih cannot revive)

It can be seen that meraj is the level of grandeur.
At this time, cannot even revive Masih. Therefore,
Alisher Navoi estimates the size of the universe as a
mole. In the poet's lyrics, one of the poetic functions
of Masih’s image is the motive of loneliness. As
indicated in the sources that Jesus lived alone, there
was no interest in worldly goods. In the work “Kisas
ul-anbiyo” (“Stories of the Prophets™) it is said that
among the prophets Solomon, David had many wives.
However, Jesus spent his life alone. This situation is
given in the interpretation of the image of Masih. This
motif is depicted in the lyrics of Alisher Navoi.

Yukub 0y oaupoun Hcoza neeuyn xamuaghac
oynmatl,

buxamounnax, masxcappyo oupia xummamoun
kanomum 6op[2.123].

(Translation: | will be companion to Jesus
coming out of this world. | have two wings: loneliness
and generosity)

According to the poet, the elevation of Masih to
the sky was his loneliness. Therefore, the lyrical hero
says that he has the same qualities. In the poetry of
Alisher Navoi, the elevation of Masih to the sky is
connected with solitude.

Vn xyéw eacnunm munapcen, 6yn myscappao
HezaKum,

maxcpuououp[2.689].

(Translation: If you want to connect with your
beloved be lonely. Because the reason for the rise of
Jesus to heaven is loneliness)

In this regard, it is necessary to emphasize that
the motive of Masih’s solitude is an example of the
state of a lyrical hero. History tells us that Jesus spent
his life in solitude. However, in classical poetry this
motive is interpreted by non-attachment to this mortal
world. Famous representative of the Turkic-Sufi
literature Khoja Ahmad Yassavi says: "Asceticism is
the heritage of Iso (Jesus)." Consequently, the concept
of loneliness and asceticism is interpreted as one of
the poetic functions of the Masih image.

In the lyrics of Alisher Navoi, the image of
Masih together with other personalities is considered
a tradition. In particular, it often meets with the image
of Khizr. The poet has two gazelles with a redif, which
are called "Khizru Masih" ("Khizr and Jesus"). As is
known, the image of Khizr in classical poetry is
depicted simultaneously with the prophets and
historical legendary personalities, kings and literary
heroes. It is related to his eternal life. Alisher Navoi,
when depicting the image of Masih, repeatedly draws
Khizr. 1t mainly focuses on such interpretations
among the images of Khizr and Masih. One of them is
the interpretation of the eternal life of Masih in
heaven, and Khizra on earth.

Epy kykma ucmabon naiioo smac Xuspy Macuy,

Kouounap 2yé oOyoozune o0bu  xaiigoHuH
Kypy6[2.71].

(Translation: Seeing the wonders of your lips,
they did not want to be on earth Khizr, but in the sky
Masih)

In the poetry of Alisher Navoi, the beloved is
described as Masih. This plan implies the eternal life
of Masih and Khizr. The poet interprets this eternity
as a gift to the beloved.

Yupu orcosud oneaxum bepmuwt apoda yi
Macuy,

FO3 myman mune Xusp apo bup yawmaiiu xatigoH
apyp[2.164].

(Translation: Beloved gives eternal life. It is
just like the quickening water gives Khizr an eternity)

According to Alisher Navoi, Masih is described
alive and animating, and Khizr alive. This state
inspires the soul and heart of the lyrical hero.
Therefore, the thinker to complement it, draws
attention to the image of Yusuf (Joseph). In classical
literature, Yusuf (Joseph) is considered a symbol of
mental and physical beauty. The beauty of the beloved
is reflected in the image of Yusuf (Joseph) and his
revival is compared to the miracle of Masih.

Onamopo XycH una JHcoHbaxus HymKyHemy dKuH,

E Macuyo pyxu IOcyd ocucmuda wunmum
xyyn[2.417].
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(Translation: Are these your animating words
or beauty striking your face? Or is Masih's soul
reflected in the body of Yusuf (Joseph?))

In the interpretation of the poet, beauty is likened
to Joseph, and the word to the miracle of Masih. In the
lyrics of Alisher, Navoi, Yusuf (Joseph) is depicted as
a symbol of beauty, Masih - a reviving miracle. In
Eastern Islamic sources, Masih is exalted as the
prophet of the Most High. He is the last prophet of the
pre-Islamic era and the Jewish cycle. After him, the
Prophet Muhammad is considered the "seal of the
prophets."”

In eastern sources, one of the features of the
prophecy is considered to be the “sleep” motif.
Therefore, the "dream of the prophet"” is a revelation.
In classical poetry, when images of prophets are
created, special attention is paid to sleep episodes. For
example, such a picture can be seen in the work
“Badoyi ul-bidoya” (“Rareness of the Beginning”) by
Alisher Navoi:

Tywymoa nawvauto  pyxcopudyp,
MeHu, 2ap xyo

Macuxo oupra FOcyg obowum yspa emcanap
noeax[2.675].

(Translation: The dream reflected the lips and
face of the beloved. If the prophets Masih and Yusuf
come, do not wake me)

In the dream of a lyrical hero, the beauty and
revival of the beloved is reflected. In this episode, the
miracles of Masih and Yusuf (Joseph) seem like a
normal condition to a lover. In classical poetry, this
means exalting the beauty of the beloved. In the dream
of a lyrical hero, the beloved is reflected by the symbol
of beauty. In order to realize this beauty, the poet
draws attention to various images and poetic signs.
One of them is the image of Muso (Moses) used
together with the personality of Masih. Moses in the
history of the prophetic cycle ranks first before Jesus.
In the poetry of Alisher Navoi, the image of Moses is
often found. Details related to the image of Moses,
"as0" (staff), "baizo" (shining hands) perform various
symbolic and aesthetic functions.

3ynguoun, mone 1wk, Kanumyanoxoex smca
asicoaxo,

Kum s0u 6aiizooun atinadboyp namyoop uneunu?

Cypeanu keaca Macuxum 6owuma 00OMaHKAWOH,

Vn omaxoun kum ona oneani 6y 6emop
uneunu?[2.682]

(Translation: The curl of the beloved as the staff
of Moses turned into a dragon, and his hands as
shining. If my beloved comes to help me, who can ask
him the sorrow of a lover)

It is evident that the “curl” metaphorically
reflects the staff of Moses, and the “hands” reflect the
shining fingers of Moses, and the beloved itself is a
reviving miracle Masih. Here it must be emphasized
that the image of Musa (Moses) in the poetry of
Alisher Navoi is extremely rare. Whereas, in the
Quran, the name Muso (Moses) is repeatedly

yrommane

mentioned in comparison with other prophets. From
this point of view, it can be said that the images of the
prophets do not depend on the mention of the number
of their names in the holy books.

Kysnu agpcyncos smub soconbaxw 1ab60un Hykma
aum,

Comupuii cexpun, Macuxo myvdicusun usxop
xun[2.448].

(Translation: Eyes beloved - magician, lips -
animating speech. It reflects the magic of Somyria, the
miracle of Masih)

In the sources and stories of Moses Somyria is
sometimes found. Somyria is mentioned by a relative
of Moses. He practiced witchcraft. Therefore, in
classical poetry, the image of Somyria is almost never
found. Although Islamic culture negates witchcraft, it
is used as a symbolic sign in lyrical poetry. In classical
lyrics, if lips is a divine animating word, then eyes are
mortifying witchcraft. In the poet's lyrics, Masih is
portrayed as Ruxullo (spirit of the Most High). This is
due to the immaculate conception of Jesus. Alisher
Navoi in one of his lyrical genres, hinting at this event,
says: “a child can be without a father, but there can be
no mother”. Both in the biblical and in the Koranic
version of the plot about the birth of the Messiah, this
phenomenon is treated the same, and therefore in
classical literature Masih is considered in the meaning
Ruxullo. This means that Masih is the spirit of the
Most High.

Javau sconbaxwune spyp eyéku Pyxyainoxkum,

Couunyp stcon xap mapagh KuigoH couiu usxop
nagh3[2.308].

(Translation: Your lips are like Ruxullo in
reviving. When he speaks the soul spreads)

* * *

Pyxym avpunmuw 6aoanoun eap munapcen, u
xabuo,

Aiinamax  Hcotiu  Pyxyanox Odamun  u3xop,
xen[2.424].

(Translation: Friend, if you want, the soul will
leave my body. You come not to kill, but to quicken
as Iso (Jesus))

When the images of the prophets are depicted in
the lyrics of Alisher Navoi and, in general, in classical
poetry, special attention is paid to the “seal of the
prophets”. In particular, the prophet Muhammad is
given in the image of the image of Masih, because it
is considered the seal of the prophets. After it ends the
cycle of prophecy, and begins sacredness. Therefore,
all praise to the prophets is dedicated to Muhammad.
Together with him, and prophecy is improved.

Wk aoicab, omuneea eap myxpu nybyssam 6ynca
xamm,

Kum mybyssam xanxacuda wyK ceHuHzOeK
xomame.

Coukail spou wawmaiu XypuuoOuH Xateow
cysu,

Xamoamune

Oame[2.681].

oynca 90u  Hcouu  Pyxyanox
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(Translation: Your name is the seal of the
prophets, among the cycle of prophets there is no one
like you. If Masih is your companion, that Sun pours
out quickening water from its rays)

Conclusion

In conclusion, it should be noted that in the sofa
“Badoyi ul-Bidoya” (“Rarity of the Beginning”) the
poet Alisher Navoi fruitfully depicts the image of
Masih. This image serves to perform a variety of
poetic functions. The poet with the help of this
wonderful image invents various artistic and aesthetic
paintings. In the lyrics of Alisher Navoi, symbolic and
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Knroueswie cnosa. 5e30nacuocmb, apomamu3uposantnas nosapeHHas Cojlb, yumpani Kaiusd, yumpam MacHUusl,

CYXOU YKpON.

Beenenne.

[loBapeHHass coNb COCTOMT K3 OCHOBHOI'O
KOMIIOHEHTa - xjopuzaa Harpus — 94-99 %,

MaKponpuMecel — CoJeH KalbIs, KaJms 1 Maraus 1-
6 % u MuKpompHMeced — cojel JKeles3a, CBUHIA,
MeIy, KaIMHsS U Ip. — CyMMapHOE COAEp)KaHue -
menee 0,005 % [1].

PexomeHnyemMoe KOJIMUECTBO MMOBAPEHHON CONU
JUTSL yIIOTPEOJICHHS B IHUIILY COCTAaBISAET 5-0 I' B CYTKH.
[IpeBbIlIeHNEe PEKOMEHAYEMOTO KOJIMYECTBA MOXKET
NPUBECTH K PAa3BUTHIO THUIEPTEH3UH W JPYTUM
CEpJICUYHOCOCYAUCTHIM 3aboneBanusM. bonee 60 %
HaceJICHHsI Pa3BUTHIX CTPaH yNnoTpedisieT B CYTKH §-
12 r noBapenHoi comu. Ilpu 3TOoM, runepreH3uen
crpagarot 25-60 % Hacenenus [2].

Crenyer OTMETHTB, YTO BPEAHOE BO3ICHCTBHE
Ha  CEpACYHOCOCYIWCTYI0 CHCTEMY  OKa3bIBaeT
OCHOBHOH KOMIIOHEHT ITTOBAPEHHOH COJM — XJIOPHZ
Hatpusi. B cBa3m ¢ d4eM, I mpoMIAKTHKH
CEpPACUHOCOCYNCTHIX ~ 3a00JICBAHUM, BBI3BAHHBIX
M30BITOYHBIM KOJINYECTBOM YIOTpeOIIIeMOT0o
XJjijopyuaa HaTpusd, NMPUMECHAKOT Pa3JIMYHBIC COJICBBLIC
CMECH C TOHWXCHHBIM COACPKAHUEM XJIOpUaa
HaTpusl, Co/IepKALINE PA3THIHbIC apPOMATH3UPYIOIUE
JI00aBKM ¥ IO3BOJIAIONINE HApsIy C YMEHBIICHHEM

KOJIMYECTBA  MOTPEONIIEMOrO  XJIOpUAA  HATPUSA
apoMaTtu3upoBats nuiy[3].
Bce wu3BecTHBIC BHABI apOMaTH3MPOBAHHBIX

COJIEBBIX CMeceif, B 3aBHCHMOCTH OT COCTOSHHSA
apOMaTH3HPYIOLIETO BEIIECTBA, MOAPA3ACIIOTCS Ha
JIBE TPYIIbl: apOMAaTH3WPOBAHHBIE  PA3IUYHBIMHU
3¢UPHBIMI MacjIaMHu M apOMaTH3MPOBAHHBIE CYXUMHU
apOMaTH3MPYIOUIMMHU TPUIPABAMHU U UX CMECSIMH.
W3 mepBoii rpynmbl HaOONBIIYIO HW3BECTHOCTh
TOJTYIHITH CIIeIyIoNHe pelentypbl
apoMaTH3MPOBAaHHBIX COJIEBBIX cMeceil. OmucaHa
peuentypa apoMaTU3MPOBAHHOW COJIEBOM cMecH,
cojepxamasi CIeIylolde KOMIIOHEHTHI, Mac.%:
MOBapeHHYI coib 96-97, adupHOEe Macio JaBpa
OmaropomHoro 1-2, Kpaxman — 2 ¥ STHIOBBIA CIUPT -
0,01. HemocTaTkaMu Takoi COJIEBOIM CMECH SABJIAETCS
HEBO3MOXXHOCTb €€ HCIIOJIb30BAHUS JUIS B IIpOIecce
MPUTOTOBJICHUS MM U3-3a pa3pyLIeHUst 3(PUPHOTO
Macia B TIpolecce KHUIISYEHHsS, HEBO3MOXHOCTb
WCTIONIB30BAaHUS JUIsL JICUeOHOTO NHUTaHWS OOJBHBIX
apTepUanbHOM  THNEpPTeH3Mell W ¢ LeNbio
NpOGUIAKTHKH ATOH OO0Ne3HM H3-32 OOJBIIOTO
KOJIM4eCTBA  XJIOpHAA  HaTpusi, a  TakxKe
HEIOCTATOYHBIM CPOK XpaHEHHs - 3 Mecdla H3-3a
OKHCJIEHHS 3(UPHOTO Macia KHCIOPOJOM BO3JyXa H
CIIe)KMBAEMOCTH mponykra [4]. M3BecTHa peuentypa
apoOMaTH3MOBAaHHOHM COJIEBOM cMecH, cojepikalnas
CleAyIoIe KOMIIOHEHTBI, Mac.%: MOBAPEHHYIO COJIb
60-70, cympdar xanus 5-10, cynapdat maraus 5-10,
yKpoIHOe 3prpHOE Macio Wi 3pupHOe MacjIo JiaBpa
6naroposaHoro - 10, kpaxman BOAOpacTBOPHMBIN -

10. ,Z[aHHaH apoMaTu3dupoBaHHasA COJICBasA CMEChb

BBIITYCKaNach OnBITHO-3KCTIEPUMEHTAIBHBIM
MpeaIpUsTHEM YKpauHCKOro HAay4HO-
HCCIIE0BATEIbCKOTO MHCTHTYTa COJISTHOM

MIPOMBINIICHHOCTH (paHHee — Bcecoro3Hblit HaydHO-
HCCIICIOBATCIHLCKHI WHCTUTYT COJITHOM
npoMbInuieHHOCTH) B 1984-1986 ror. u Opmia
MpegHa3HayHa Uil J1e4eOHOro MUTAaHUS OONBHBIX
rumepren3neii.  OgHaKO — HEAOCTaTKH  JaHHOU
apOMaTU3UPOBAHHON COJIEBOM cMecH -
HEIOCTATOYHBIN CPOK XpaHeHHs - 4 Mecsma u3-3a
OKHCIICHHS 3(UPHOTO Maciia KHCIOPOIOM BO3IyXa U
CJIE)KMBAEMOCTh MPOAYKTa MPUBEIH K MPEKPAIICHUIO
ee BhImycKa [5].

Bonee mnurenbHBIA CPOK XpaHEHHS HMEIOT

BHIBl apOMAaTH3MPOBAaHHBIX COJEBBIX CMECed C
apOMaTHU3UPYIOIIAMH  BEIIECTBAMH -  CYXHMH
MIPUIIPaBaMU " 179 CMECSIMH. Omnmcana
apoMaTH3WpOBaHHAs  COJIEBas CMeECh, KOTOpas
COJIEPXKUT CIIENYIOIIME KOMIIOHEHTHI, Mac.%: cOlb
moBapeHHass mumeBas - 45-48, comp Mopckas
numeBast - 45-48, cymieHble  U3MeNbUCHHBIC

Bojopociar Hopu n KomOy B paBHBIX yacTsax - 4-10.
Hemocrarkamu Takoil COJIEBOH CMECH  SBIIAETCS
HEBO3MOXKHOCTh €€ HCIIOJIb30BaHUS UIsl JIe4eOHOr0o
NUTaHKUs OOJILHBIX THIEPTEH3HEH H3-3a OOJBLIOTO
KOJMYecTBa  XJIOpWAa  HaTpus, a  TaKxke
HEJIOCTaTOYHBIH CPOK XpaHEHHs - N0 6 MecAles
BCJICICTBHE CIICKUBAEMOCTH MPOAYKTa [6].

HauGonemiee  pacmpocrpaHeHue
apoMaTH3MpOBaHHAS ToBapeHHast CoJIb -
«AnpIrerickasy, coJieprkarmas clletyronye
KOMITOHEHTBI, Mac.%: COJib TOBapeHHas MuIleBast
81,5-93,0, yecHok - 4,5-9,5, nekapcTBEHHBIC TPaBBI
2,5-9,0 [7]. dauuast apoMaTH3UpOBAHHAS TIOBAPEHHASI
COJIb HCIOJB3YETCSl KaK MPH NPUTOTOBJICHUH MUIIH
TaK W JUIsl MOJCaJMBaHMs rOTOBBIX Osoa. Hammume
YEeCHOKAa M JIEKapCTBEHHBIX TpaB o0ecreyuBaeT
JAHHOW apOMaTU3WPOBAHHOM COJIM apOMAaTUYECKUH,
nedeOHBIA W NPOQWIAKTHYCCKHHA AP PEKTHI
Henocrarkamu 1aHHOM COJIM SIBIISIETCS OTCYTCTBHE B
€e CocTaBe coJledl KaJius W MarHusi, KOTOpbIE
SIBIISIFOTCS OCHOBHBIMHM KOMITOHEHTAaMH TTOBapEHHOMH
COJIM C aHTHI'MIIEPTEH3UBHBIMHU CBOWCTBAMHU, a TAKIKE
HaJlMyhe 3HAYUTENIPHOTO  KOJMYEeCTBA  XJIOpHIA
Hatpust 81,5-93,0%, uYTOo HE 1aeT BO3MOXKHOCTH
HCIIOJIb30BaTh JAHHYIO COJIb JJIsl JIEYEOHOTO MTUTaHHS
GONBHBIX C apTepUaIbHON runepTeHsuei [8].

Hamm Obputa paspaboTaHa ©  BBITyCKajach
OMNBITHO-3KCIIEPUMEHTATEHBIM HpeANPUATHEM
YKpauHCKOTro Hay4HO-HMCCIIE0BATEILCKOTO
WHCTHUTYTa COJITHOM NMPOMBIILIEHHOCTH B 1986-1987
I.T. apoMaTH3MpOBaHHas coJsieBast CMeEcCh,
cojiepkamias CleIylolmue KOMIIOHEHTHI, Mac.%:
xnopun Hatpus 60-70, cynsdar xamus 5-10, cynabdar
maraus  5-10, cyxoit ykpom 10, Kpaxmail

nojryuuiia
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BOJIOPACTBOPHMBIA - 10. Jannas Iutpar maraus - numeBas no6aska E 345 paspemena

apoMaTH3MpOBaHHas coJeBas cMech Oblia Obula
npejHa3Ha4YeHa JUisl JIeYeOHOTO MHUTaHUS OOJBHBIX
runepreHsueif. OnHaKo, YMEHBIICHHE COAEPIKaHUS
XJIOpHJa HAaTpusi B COCTaBE apOMaTH3UPOBAHHOI
MOBapeHHOW CONM TI0 CPaBHEHHIO C OOBIYHOM
MOBAapEHHOW CONbIO, TIPHBEIO K  yBEIHICHHIO
KOJIMYECTBA MOTPEOISIEMON IMMOBAPEHHON CONH LIS
JOCTHXEHHUS HEOOXOJUMOW COJICHOCTH HHIIM M Kak
pe3ysipTaT — K yMEHBLICHHIO JI€4EOHOTO AEHCTBUS
JIAHHOM apoOMaTH3UPOBAHHON MOBapeHHo#H comu [9].

Crenyer OTMETHTH, 4TO HEBO3MOXKHOCTB
JOCTHXKEHUsST ~ NPUBBIYHOM  COJICGHOCTH  IHIIU
M3BECTHBIMH BHJIAMU 3aMEHUTEIICH TTOBAPEHHON COJIH
— COJIGBBIMH CMECSIMU TPUBOIAMT K YBEITHUYCHUIO
KOJIMYECTBA MOTPEOJCHUS] COJEBOW CMecH s
JOCTHXKEHHUS ~ HEOOXOIMMOIO YPOBHS COJICHOCTH
UM M Kak pe3yjibTaT - K CHIDKCHHIO WM K
NPaKTHYECKH MOJTHOMY HCKIIOYCHHIO JIe4eOHO-
npouIakTHYEKHX CBOWCTB conieBbix cmeceir [10].
Takum o0pa3oMm, B cocTaBe JEUCOHBIX U JICUEOHO-
NpOo(UIAKTHYEKNX COJIEBBIX CMEcEel — 3aMEHHTEINeH

MOBAPCHHOW CONM JIOIDKCH OBITh  KOMITOHEHT,
UMeroIuii  0ojee  BBICOKYIO  COJIGHOCTh, YeM
COJICHOCTh OOBIYHOM MTOBAPEHHOMN COJIH.

Hamu pesIoxKeHa apOMaTHU3UPOBAHHAS
colleBasg CMeCh C TIOHWKEHHSM COJACpXKaHHEM
XJIOpUAAa HATpus, COCTOAIIAs M3  CIEAYIOIIHUX
KOMIIOHCHTOB XJIOpUaQ HaTpus B BUC

OBICTPOPACTBOPUMON YeIIyiuaTON TOBApEHHON CONH
40-50 %, mutpar kamus 20-25 %; mHUTpaT MarHus
20-25 %; cyxoii ykpon — 10 %.

BricTpopacTBopuMas demryidarasi moBapeHHAS
colb, Omaromaps crierupuIecKoil KPUCTALTIYECKON
CTPYKTYpe, UMeeT CKOpOCTh pacTBopeHus B 2,0 — 2,5
pa3a BbIIe, YeM OOBIYHAS TIOBApEHHAs COJb.
CoJeHOCTh OBICTPOPACTBOPUMON TIOBAPEHHOW COJIH,
npuMepHo, B 2,0 — 2,5 pasa BellIe, 4eM Y OOBIYHOM
noBapeHHOU comnu. Cie1oBaTeNbHO, I JOCTHKEHHS
HEOOXOIUMOIO  YPOBHS  COJICHOCTH MHIIHT
OBICTPOPACTBOPUMON TIOBAapEHHOH CONU  CIEAyeT
B34Th B 2,0 -2,5 pa3a menbliee konnuectso[10].

Cyxoit ykpon B konuuectBe 10% ymeHbInaer
CIIEXKHMBAEMOCTh MoBapeHHOH comu Ha 20-40% B
3aBHCUMOCTH OT YCIIOBHHA XpaHEHHs, TO €CTb
NEHCTBYeT Kak aHTHCICKUBaromas ngodaska [11].
Kpome Toro, ykpor BBOIUTCS B Ka4eCTBE BKYCOBOH U
apoMaTtu3upymomei 100aBky, o0nagaer 1eaeOHbIMI
CBOMCTBaMM JJISi BCETO OpPTaHU3Ma 4elloBeKa. YKpOIl
MOJIOXKHUTEIBHO BIHSIET Ha PabOTy Cepala, yKperiseT
U JICYUT COCYJIBI, PACHIMPSIET KPOBEHOCHBIE COCY/BI,
YMEHbIIIas apTepuagbHOe AaBieHue. CrnocoOCTByeT
OUMILEHUIO COCYIOB OT BPEOHBIX JKUPOB H
XOJIeCTepHHA, YIIy4qiias KpoBOTOK [2, 9].

Hurtpar kanms - nwumeBas ngobaBka E 332
paspemieHa k wucnonb3oBaHuio B CHI', moBblmaer
paboTOCIIOCOOHOCT M OCTPOTY  MBIIUICHHS,
CIOCOOCTBYET HOPMaJbHOMY TEYEHHIO OOMeHa
BEIIIECTB B OPTaHU3ME, PETYIHPYET CEPACYHBIA PUTM.

K HCIIOJIB30BAHHUIO B CHF, MPUHUMACT AKTHUBHOC
ydactue B 00OMEHHBIX nponeccax CTUMYIHPYCT

oOpazoBaHne  OEIKOB,  HOpPMaJU3yeT  IIYJIkC,
pacuipsieT  COCyIbl, CHIDKAeT  apTepHalbHOe
JIaBJICHHE, YMEHBIIAET BEPOSTHOCTD
TpoMbooGpazosanus [2, 12].

[puBeneHnass KOMOWHAUWS ~ KOMIIOHEHTOB

COJICBOM CMECH C TOHW)KCHHBIM COIEpKaHHEM
XJOpUIa HATpUS JellaeT ee¢ BKYC TaKUM Kak Hu
OOBIYHOM MMOBapeHHOHN COJIHM, TO €CTh YeJOBEK OyaeT
YIOTPEOJIATh TaKoe K€ KOJIWYECTBO IpeiaracMoi
COJIEBOM CMECH C TOHIDKEHHBIM COJAEp)KaHUEM
XJIOpHJIa HATPUsl, KaKk U OOBIYHOW MMOBAapeHHOI coun,
IIPU 3TOM KOJIMYECTBO XJIOPU/A HATPUSI YMEHBIIUTCS
U TaKkuM 00pa3oM yMEHBUIMTCSI HETraTUBHBIH d(QPeKT
OT ymorpeOyieHHs1 moBapeHHOH coiu. Kpome Toro,
Takas COJIEBap CMECh COJIEP)KHT YKpOII, LIHUTPAThI
KaIuss W MarHus, 4YTO YJIYYIIalOT COCTOSHHE
CEpPIEYHO-COCYUCTOM  CHCTEMBI M CHIDKAIOT
apTepuajpHOe naBieHue. llpennaraemas pabora

MOCBSIICHA M3YYECHHUIO TPEIJIOKEHHON COJEBOM
CMECH Ha CJIC)KNBAEMOCTb U COJICHOCTb.
JKcnepuMeHTAIbHAS 4acThb.

BricTpopacTBOpUMYI0  4YEHIYWYaTyl0 IIOBAPEHHYIO
COJIb MOTYYaJIi yIapHUBaHUEM HACBIIIIEHHOTO paccoa
npu TteMmnepatype 91-98 °© C, mpu Bo3aeicTBUI
yJIBTpa3ByKa 4acTOTOU 1,0-1,5 ITy,
uHTeHCUBHOCTBIO 1,5-2,5 Bt / cm? cormacuo [10].
IIpu >TOM wHCHONB30BaNM TEHEPATOp YIbTPa3ByKa

tuna 24-Y3TU-K-1,2 wu mnbpe3o3nekTpudyeckue
m3nydarenu tuna LHTC-19 xomnanum Pentex
(Poccus).

CMmemmBaHNEe KOMIIOHEHTOB COJICBOH CMecH
BBINOJIHAJIM C  HCIIOJBb30BAaHHEM JIaDOpaTOpHOTO
cmecurens  tuma JIC-23 xommaHuM «OTBITHBIHI
SKCIIEPUMEHTAIILHBIM MAaIIMHOCTPOUTEIbHBIM 3aBOJ|
YKpauHCKOTO HAyYHO-HCCJIEJOBATEIHCKOTO
MHCTUTYTA COJITHOM MPOMBIIIIICHHOCTHY. McribITaHne
0o0pa3lloB COJNEBOM CMecHM Ha CIEeKHBAaeMOCTb
BBIMOJIHSUIM M3BECTHBIM 3KCHKATOPHBIM METO/OM.
[Tpun 3TOM 00pasen cMecH cuUnTasICs HECIEKABIINMCS
HpYU CONpPOTUBIEHUH cxkaTHio MeHee 0,3 xr/cm? [11].
OpraHoienTH4ecKue HCHBITAHUS TPOBOJWIN IO
MATHOATBHUI [IKaJe CIIETTBIM METOJIOM IO METOJIMKE
YKpauHCKOTO Hay4HO-HUCIIEJ0BATEIbCKOTO
WHCTUTYTAa  COJSIHOW  mpoMbiiuieHHocTn  [11].
WcnbiTanus ObLIM TPOBEACHBI Ha 4 CEepHsIX MPoo
apoMaTU3UPOBAHHOM COJIEBOI CMecH C yenryiuaToil u
OOBIYHOH TOBAapeHHOW COJBIO, KOJHMYECTBO MPOO B
KaxJ10i cepud -3.

1 cepus npob apomamuzuposanHou coesou
cmecu. 50 T demyddaTod IMOBapeHHOM COIH
cmemmBanu ¢ 20 r nqurpaTta Kanus, ¢ 20 r uurpara
MarHus u ¢ 10 r cyxoro ykpoma. JIns TIIAaTE€NIBHOTO
pacnpeneneHus B cMmecH KOMIIOHEHTOB,
nepeMelInBaHie NpOBOJUIN B TpH dTama. Baagane
CMEIIUBAaIM 5 T CyXOro ykpoma, 5 I 4emryidatoi
TOBAPEHHOM COJM, 5 T UTpaTa Kajus U 5 T uuTpara
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MarHus. 3aTeM K IOIydeHHOH TaKuM 00pa3oM cMecH
no6asisiu 15 r gemryifuaToit moBapeHHo# conu, 15 T
muTpaTa Kaiud u 15 T nuTpaTa MarHus |
nepememuBanu. Jlanee K IOJY4eHHOH cMecH
no6asismn 30 T yelryiyaTrold oBapeHHON COJH, 5 T
CYXOr0 YKpoIia 1 MepeMeIInBaIH.

2 cepus npob apomamusupoSaHHoU COAEBOl
cvecu. 40 T demyiuaTol IOBapeHHON cCoJH
CMEIIUBAN ¢ 25 T IHTpaTa Kajuus, ¢ 25 T murpara
Maraus U ¢ 10 r cyxoro ykpoma. s TIaTensHOTO
pacrnpeneneHus B cMecH KOMIIOHEHTOB,
nepeMelluBaHie NPOBOAWIN B TPH dTana. BHadane
CMELIMBAIM 5 I' CyXOro yKpoma, 5 I delryidyaroi
MOBApPEHHOM conM, 5 T IUTparTa Kaaus U 5 T nurpara
MarHusi. 3aTeM K MoJy4eHHOH cMecu 100aBisi 15 T
YelryiiuaToil moBapeHHou conu, 20 T UMTpaTa Kanus
u 20 r muTpata MarHusg U nepeMmemmsanu. Jlanee k
MOJy4eHHOW cMmecu nobapmsuu 20 r uemryifuatoit
MOBAPEHHOM COIMM, 5 T CyXOro YyKpoma H
nepeMeluBay.

3 cepus npob apomamusupoSaHHou COAe8Ol
cvecu. 50 T oObruHOM moBapeHHOW comm (I'TI
Aptemconb, p. Ne 4) cmemmBamu ¢ 20 T muTpata
kamus, 20 r ouTpara Maraus u ¢ 10 T cyxoro ykporma.
JUis  TIATENBHOTO  paclpelefieHus B CMeECH
KOMIIOHEHTOB, II€peMElINBaHUE NPOBOAWIM B TPH
stana. CHayana CMEUIMBAJIN 5 T CyXOro ykpoma, 5 T
0OBIYHOM MOBapEeHHOM! COM, 5 T IUTpaTa Kalus U 5 T
IUTpaTa MarHus. 3aTeM K IIOJIy4eHHOH cMmecH
nmobaBisu 15 ¢ oOBIMHON TMOBapeHHOW comm, 15 T
ouTpaTa Kanmua ¥ 15 T nuTpata MarHus H

nepemernuBany. Jlanmee K  TONYyYCHHOH TakuM
obpazom cmecn gobaBmum 30 T OOBIYHOIM
MOBapeHHOW CONMM, 5 T CyXxoro ykpoma u

TepeMeITUBAIIH.

4 cepus npob  apomMamuzupoOBaAHHOU COeOU
cvecu. 40 T oObryHON moBapeHHoH comu (I'TI
Aptemconb, p. Ne 4) cmemmBanu ¢ 25 T muTpara
Kanusi, ¢ 25 r nutpara Maraus u ¢ 10 r cyxoro ykporma.
JUis  TIATENBHOTO  paclpeleNieHus B CMECH
KOMIIOHEHTOB, I€peMENINBaHUE TMPOBOAWIA B TpPH
srana. CHayajga cMELIMBaJIM 5 T CyXOro ykpoma, 5 r
OOBIYHOH MTOBApPEHHON COJH, 5 T UATpaTa Kalusi U 5 T
MUTpaTa MarHus. 3aTeM K IONYyYCHHOW  CMecH
nmobaBisu 15 ¢ oObrgHOM TMOBapeHHOU comm, 20 T
muTpata kKamusgs W 20 T mUTpata MarHusd |
nepeMemMBaiy. Jlamee K TMOJy4YeHHOW CMecH
nobasinsii 20 T 0OBIYHON TMOBapeHHOW comM, 5 T
CyXOT0 YKpOTIa ¥ IepeMeIInBaIH.

JInst cnMYUTEeNbHBIX UCTIBITAHUN MPEIOAKEHHON
apOMaTU3UPOBAHHOH COJIEBOI cMecu Obla BhIOpaHa
HanOoJiee pacIpoCTpaHEHHAs apoOMaTH3MPOBAaHHAS
MOBapeHHas coyb «Anpireiickas». B 1-i cepuu npo6
apomamu3upoB8aHHoOU Nno8apeHHol conu
«Aovicelickas» B TpU dTama cMmemmBanu: 81,5 T
noBapeHHoil conu, 9,5 r decHoka u 9,0 T cmecu
JeKkapcTBeHHBIX TpaB [7]. Bo 2-ii cepuu npo6
apomMamu3upoB8aHHOU noeapeHHou conu
«Aovieelickas» B Tpu dTama cmemmuBanu: 93,0 T

moBapeHHO# comm, 4,5 T 4WecHoka W 2,5 T cMecH
JIEKAPCTBEHHBIX TpaB [7].

OpHy uwacTb IPUTOTOBICHHOTO IPOJYKTa
BHOCHJIM B 3KCUKATOP I IPOBEACHUS UCTIBITAHUI Ha
CJIeKHMBAEMOCTh SKCUKAaTOPHUM METOJIOM
(compoTHBIE€HHE  CXATUIO INPH  UCCIEAOBAaHHUU
CIIC)KVBAaHUS TOBAPCHHOW COJIM  OKCHKATOPHBIM
METOJIOM CUHTAETCA JOITycTUMBIM MeHee 0,3 kr/ cm?),
BTOPYIO - HCIOJB30BATN U OPTaHOJCTITUICCKUX
WCIBITAHUN CJIENBIM METOAOM II0 IISTHOAIBLHON
mkazue [11].

Pe3ynbTarsl u 00cyxkIeHHE

B Tabn. 1| u 2 npuBeaeHsl pe3yiabTaThl
CIIMYMUTENBHBIX UCIBITAHUN perenTyp MpeiaraeMon
apoMaTHU3UPOBAaHHOM COJIEBOI CMECHU C MOHIKCHHBIM
CoJIepXKAHUEM XJIopusa HaTpus c
apoOMaTU3UPOBAHHON MIOBapeHHOM COJIBIO
«Anpirerickas». Kak cnemyeT U3 pe3yabTaToB ONBITOB
MIPUBEJICHHBIX B Ta01. 1 apoMaTH3MpOBaHHAs CONEBast
cMech C TIOHIKCHHBIM COJICp)KaHHEM HATPHUS
XJIOpH/Ia WMEEeT CPOK XpaHeHWs 12 wmecdnes, a
apoMaTH3NpOBaHHAS MTOBapeHHAs COJIb
«AqpITelickas» - 10 6 MecsIeB B 3aBHCHMOCTH OT
ocobenHocTel perentypsi [11].

Tarxoke B Tabn. 1 mpuBeIEeHBI HCIBITAaHUS Ha
CJIE)KUBAEMOCTb apPOMAaTU3UPOBAHHOM COJIEBON CMECH
0 TIpeIIaraeMoi perenType ¢ OOBIYHOM MOBAPEHHOMN
COJIBI0O BMECTO OBICTPOPAaCTBOPUMOM 4Yelryiuaroii
MMOBapeHHO# coibio. [Ipy MCMONB30BaHUK OOBIYHOM
ITOBAPEHOH COJIM MPOIYKT CIICKHUBAJICS B TeUeHHE 7-8
MECSIICB B 3aBICUMOCTH OT PEHENTYPHI C PelenTypoit
(Tabn. 1). CaemoBaTeIbHO, TOJBKO HCITONB30BAHKE
OBICTPOPACTBOPUMON YeITyH9IaToH IMOBapeHHOH COIH

obecrieynBaeT MaKCHUMaJbHO BO3MOXHEIH  CPOK
XpaHeHus - 12 mMecaues.
Kak cmemyer w3  pe3ynbTaToB  OIBITOB

NPUBEACHHBIX B Ta0JI. 2 apoMaTU3NPOBaHHAS COJIEBAP
CMech  C IIOHI)KEHHBIM COJEpKaHHEM XJIOpuia
HATpHs BKYCOBBIM  CBOMCTBaM  (COJIGHOCTB)
NPaKTUYEeCKH MJACHTUYHA OOBIYHOW IOBapeHHOU
comd. ApoMaTH3MpOBaHHAas IIOBapeHHass  COJb
«AgpITelickas» B 3aBHCUMOCTH  OT KOJHYECTBA
MOBAPEHHON CONMM M JPYTrUX WHIPEJUEHTOB HMEET
BKYC OT TOpbKOBAaTO-COIEHOTO C  CHIBbHBIM
YEeCHOYHBIM TMpHBKYycOM ® 3amaxoM (81,5 T
noBapeHHou conu, 9,5 r yecHoka u 9,0 r cmecu
JIEKapCTBEHHBIX TpaB) OO0 OOBIYHOTO COJIEHOTO C
JIETKMM Y€CHOYHBIM IpuBKycoM (93,0 r moBapeHHOI
comu, 4,5 r cyxoro 4YecHoka W 2,5 T CMecH
JIEKapCTBEHHBIX TPaB).

Takke  ciegyeT  OTMETHTh, UYTO  MIpH
HCI0JIb30BAHUN apOMAaTU3UPOBAHHOM COJIEBOM cMecH
I0 MpeaIaraeMoi perentype, Ho Ipy UCIO0Ab30BaHUI
BMECTO  UemlyiHuaToil  ObICTpOpacTBOPUMO¥
MOBapEeHHOM conM  OOBIYHOW IOBAapeHHOH couy,
BKYCOBBIE KayecTBa MPOAYKTa IO COJIEHOCTH
yxyamarorcss  (tabn.2). To  ecTb,  TOJBKO
HCIONB30BaHUE B MpeslaraeMon peuenrype
OBICTPOPACTBOPUMON YeNTyH9IaToH MoBapeHHOH COIH
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o0ecreunBaeT TaKkyro e COJICHOCTh KaK M 'y OOBITHOM

MOBAPEHHOM COH.

Ta6auna 1. CpaBHeHHe CJIeKMBAEMOCTH APOMATU3HPOBAHHBIX COJIEBBIX CMeCeii: npednazaemoii peyenmypeol,
npeonazaemoii peyenmypul, HO ¢ 00bIYHOI NOBAPEHHOI CONbIO MECHLO DLICMPOPACHIEOPUMOTL YeUulylluamol u
«Aowvizeiicko»

ConpoTHBIIEHHE CHKATHIO, KI/CM? Yepe3 nepuojl BpeMeHu (MecsLibl)

Ne ipoGsI
4 | 5 | &6 | 7 | 8 | 9 | 12 13
Apomamu3zupoeannas coieeap cmeco no npediaeaemMoil peyenmype
1 — 0,05 0,10 0,11 0,18 0,20 0,25 0,44
1 — 0,04 0,10 0,11 0,17 0,20 0,25 0,48
1 — 0,05 0,11 0,12 0,18 0,21 0,26 0,47
2 — — 0,07 0,11 0,14 0,16 0,19 0,35
2 — — 0,07 0,11 0,13 0,16 0,20 0,36
2 — — 0,07 0,11 0,14 0,16 0,20 0,35

Apomamusuposannas conesas cmechb no npediazaemol peyenmype, Ho ¢ 00bIYHOU NOBAPEHHOTU CObIO BMECMO
HbICMPOPACMBOPUMOTL YeWYUUamou

3 0,06 0,10 0,19 0,27 0,46 0,77 1,08 1,12
3 0,05 0,11 0,18 0,28 0,47 0,78 1,08 1,12
3 0,05 0,10 0,18 0,27 0,47 0,78 1,08 1,13
4 — 0,06 0,10 0,20 0,29 0,46 0,75 1,04
4 — 0,07 0,10 0,19 0,29 0,47 0,73 1,06
4 T 0,07 0,11 0,20 0,28 0,47 0,74 1,06
Apmamu3zuposannas nosapennas conv «Advicelickany
1 0,26 0,33 0,45 0,58 0,75 0,89 1,34 1,85
1 0,25 0,34 0,46 0,59 0,76 0,90 1,35 1,85
1 0,26 0,34 0,45 0,58 0,76 0,90 1,37 1,84
2 0,14 0,23 0,29 0,49 0,59 0,78 1,12 1,35
2 0,15 0,24 0,30 0,49 0,58 0,81 1,14 1,33
2 0,15 0,24 0,30 0,49 0,57 0,80 1,12 1,34

*— Ipusnaxos crescueaemocmu RPOOYKmMa He HatiOeHo

Ta6auna 2. CpaBHeHHe BKYCOBBIX Ka4eCTB APOMATH3UPOBAHHBIX COJIEBbIX cMeceil: npednazaemoii
peuyenmypbl; npedazaemoli peyenmypsl, HO ¢ 00bIYHOU NOBAPERHOIL COIBIO 6MECHO OLICIPOPACHEOPUMOTL
yewyiiuamoii u «Aovizeiickoin»

Pe3ynbTaThl OpraHoNCIITHYECKUX MCIBITAHUA apOMAaTH3UPOBAHHBIX COJIEBBIX CMECEH METOI0M
CIICTIOT0 KOHTPOJIA 1O MsITHOambHOH mikae [11]

HpI/I' BKYCOM M 3a1maxomMm
4,840,05

Apomamusuposannas
Howmep conesas cmecs no
1poGH! Apomamu3zosannast Apomamuzupoeannas conegas npeonazaemou peyenmype,
noeapenHas coib cmech no npeonazaemou HO € 0OBIYHOU NOBAPEHHOU
«Aowvieetickan» peyenmype COJIbIO 6MECmO
bvicmpopacmeopumoli
yewyuuamou
* BKyc TOpbKOBaTO-
Bkyc roppkoBaTo-CcOJICHBIN . . COJICHBIH C TIOCTOPOHHUM
Bxyc OOBIYHEII COJICHBIH C JISTKIM
C CHJIbHBIM YECHOYHBIM TOPHKUM MIPHBKYCOM,
1 MPUBKYCOM H 3aIlaXxoM YKpora

4,840,03

OIIyIIIAeTCs CIa0bIi
MPHUBKYC U 3aIlaX yKpoIia
3,14+0,05
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Bxyc 0OBIYHEI CONEHEBII ¢
JIETKUM NPUBKYCOM H
3araxoM YeCHOKa
4,9+0,05

Bxyc conenslii ¢ nerkum
MIPUBKYCOM H 3allaxoM yKpoma

**BKkyCc rOppKOBaTO-
COJIEHBI, OLYIAETCs
cy1aObIi IPH BKYC U 3amax
yKporma
3,6+0,05

4,6+0,05

* [losapennas conv xamennasn, Tl «Apmemconvy, p. No 4, ** [losapenunas conv «Oxempay Craesnckas

conedobbLeaouas KOMNAHUS

Takum oO0pa3oM, HaMH YCTaHOBJICHO, YTO
HCIOJIb30BaHUE apOMATU3UPOBAHHOM COJIEBOM CMECH
C TIOHWKCHHBIM COIEpXKaHHEM XJIOpUZA HaTpHs,
KOTOpasi COIEPXKUT XJIOPUI HaTPHs, IUTPAT Kaus,
[UTpaT MarHus, CyXOH YKpOI IIpH CIEIyIOLeM
COOTHOIIEHHH KOMIIOHEHTOB, Mac.%:

XJIOPUI HATPHUsL B BHOE OBICTPOPACTBOPHUMOIO
yenryiyaroi moBapenHou conu 40-50;

mutpat kamust 20-25;

utpat Maraus 20-25

cyxoii ykpor - 10

HO3BOJIICT 10 CPAaBHEHHIO C
COJICBBIMH  CMECSMH  IOJYYHUTh

N3BECTHBIMH
OPOIYKT ¢
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RECEIVING CAROTINE COOKED SALT

Abstract: A solution to the problem of safe nutrition is proposed - a new approach to obtaining carotene table
salt. A solution of an emulsifier “distilled monoglycerides” in a 10-15% solution of beta-carotene in oil was used as
a carotene-containing additive. To obtain a solution, the effect of ultrasound with a frequency of 20-45 kHz and an
intensity of 1,5-2,0 W /cm2 was used. At the same time, beta-carotene was encapsulated in distilled monoglycerides
- a wax-like substance used in the preparation of margarine, which prevented its oxidation by air oxygen. The
carotene-containing additive thus obtained was mixed with salt heated to 70-75 ° C. The resulting carotene salt
practically does not cake, its shelf life is 18 months.
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PEILIEHUE IMPOBJIEM BE3OIIACHOTI'O IMTAHUS. YJIBTPA3BYK B [IOJTYYEHUA
KAPOTHHOBOM IOBAPEHHOM COJIA

Annomayusn: Ilpeonodceno peuienue npobremvi 0e30NACHOZO0 NUMAHUSL — HOBbI NOOX00 K NOJYYEHUIO
KapomuHoBol NoapenHou colu. B kauecmge Kapomunocooepicauieli 000a8Ku UCNOIbL30GANU  PACEOD
amynveamopa «Monoenuyepuovt oucmuniuposannvie MIJI» ¢ 10-15 % pacmeope b6ema-kapomuna ¢ macne. /{ns
HONYYeHUs. pACmeEopa UCHOIb308AuU 8030eticmaue yaompaszeyka dacmomoti 20-45 xly, unmencusnocmoio 1,5-2,0
Bm/cm?. Ilpu amom 6ema-kapomur 6bLn 3aKANCYTUPOSAH 8 MOHO2TUYEPUOAX OUCTULTUPOBAHHBIX — 60CKOROOOOHOM
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seuecmee, UCNONb3yemMom npu noaydeHuu mapeapuna, 6ﬂa20()apﬂ uemy, UCKII0HYAl0Cb e20 OKUcCleHue KMCJZOPO()OM

6030yxa

Tlonyuennyio makum o00pazom KapomuHOCOOepHCauiyro 000A6KY CMEWUsam ¢ noooepemou 00

memnepamypul 70-75 ° C nosapennoii convio. Ilonyuennas KapomuHos8as colb NPAKMUYECKU He CLeNHCUBACMC A U ee

cpox xpanenusi -18 mecayes.

Knwuesnie cnosa. 6€30naCHOCWlb, KapomuHoeas noeapernasl Cojb, 6ema-1<ap0muH, Yiabmpda3seyK, wacmoma,

UHMEHCUBHOCNIb, Monoa/zuuepuabl ducmwmupoeaHHble.

BBenenue.

IIpobmema 0e30mMacCHOCTH THTAaHUS SBISACTCS
OJTHOH u3 Ba)KHCHIIINX, CTOSIINX nepen
YeJI0BEUeCTBOM. IIpm 3TOM, OCTpPO CTOMT BONpPOC
ynoTpeOsicHHss B MHILYy AaHTHOKCHIAHOTOB I
NpoQUIaKTUKK ~ OHKOJOTHYECKHX  3a00JIeBaHMIL.
OnuuM n3 HanbGosee 3(PEeKTUBHBIX AHTUOKCUIAHTOB
aBisieTcs OeTa-kapoTuH. Panee cuurtanock, 4TO
noTpedieHue mpoBUTaMMHAa A -  Oera-KapoTHHA
BO3MOXXHO B JIOOBIX J103aX, T.K. OpraHu3M cam
CHUHTE3UPYET HY)KHOE KOJIMYEeCTBO BuUTamuHa A [1].
CyTouHas HOpMa TOTpebiIeHns OeTa-KapoTHHa - 2-6
Mr Juisi B3pocnelx. OngHako, naHHBIe BcemupHOTo
(¢oHma wWccienoBaHMSA — paka  MOKasalH,  49TO
NPEBBIIICHUE CYyTOYHOW HOPMBI yrnoTpebieHus Oera-
KapoTuHa Ooiee 4eM B 4 pa3a IpPOBOLMPYET PHCK
Pa3BUTHSA paka JIETKUX Y KypUJIbILUKOB [2].

Jlisi MaccoBOTo JIO3MPOBAHHOTO IMOTPEOJICHUS
BUTaMHMHOB u Je4eOHO-TIPOPHUIAKTUUECKIX
npenapaToB HauOosiee  YIOOHBIM  SIBJISIETCS
UCIIOJIb30BAaHHE B KAueCTBE HOCUTENS IMOBaPEHHOI
comd. CyrouHoe mNOTpeOJIeHUE MOBAPEHHOUW COJH
coCTaBIsieT OT 5-6 10 9-12 r B pa3aUYHBIX CTPAHAX.
[losToMy mmpoKoe pacnpoCTpaHEHHE MOIYYHIIO
HomgupoBaHne W (TOPHUPOBAHHE IOBAPEHHOW COJIH,
BBE/ICHHE B COCTAB IIOBAPEHHOM COJIM Pa3JIMYHBIX
BUTAaMUHOB M JIEKapCTBEHHBIX npemnaparoB [3]. B
CBSI3M C 4YeM, BBEJICHHE B COCTaB ITOBAPEHHOH COJIH
Oera-kapoTMHa  —  MOJyYeHHE  KAapOTHHOBOM
MOBapeHHOW COJIM SBJSIETCSI BECbMa Ba)KHBIM B
crcreMe 0e30MacHOr0 MMTAHUS HACEICHUSL.

Onwmcan [4] cnoco6 mosryuyeHHsT KapOTHHOBOM
MIOBaPEHHO COJIM, BKIIOYAIOIINUN [10CJIE0BATEIbHOE
NPUTOTOBJICHUE TpEX CcMeceil: mepBas CcMech -
MepeMeIINBalOT ITIOBAPEHHYI0 CONb C HAaTpHUEM
JIBYYTJICKUCIIBIM; BTOPAs - IEPEMELINBAIOT OMoMaccy
Bozmopociu «Dunaliella salina» (comepxantuii 6era-
KapoTWH) C acKOPOMHOBOM KHCIIOTOH, TpeThbs -
MepEMEIINBAIOT TIEPBHIE JIBE CMECH M BBICYIINBAIOT
MOJY4EeHHBIN MPOAYKT Ipu TeMmepatype 40-50 ° C o
Hayajna JECTPYKUHMH OPraHMYECKUX WHIPEIHEHTOB.
Henocratkom crocoba SIBJISETCS
HETPOJIOJDKUTEIIbHBI CPOK XpaHEHHsS KOHEYHOTO
mpoaykTa (o 4 MecsieB) u3-3a OKWCIeHHsS OeTa-
KapoTHHA KHCJIOPOIOM BO3/yXa M CIIE)KHBAEMOCTb
MOBapEeHHOM couu.

HNmeercs TaKxke croco6 MOJIyYEHUS
KapOTHHOBOM TMOBApEHHOM CONM, BKIIIOYAIOUIUI
CMEIIIMBaHKe MOBapeHHON coJn c
KapoTHHOCcOoAepKamield  100aBKOH, — cojeprkaliei

CJIEIYIOIIIEe KOMIIOHEHTHI (Mac.%): ackopOaT HaTpHs
(25,5), ackopbuHOBYIO KHCIOTY (4,2), OeTa-KapoTHH

(1,6), omomaccy Bomopocmu «Dunaliella salinay
(17,7), nByoxmce yraepona (1,3) u MOPCKyIO BOZY
(ocTambHEIE). [ToBapennyto COIb u
KapOTHHCOJAEPXKAIIyl0 J00aBKYy CMCEUIMBAIOT B
cootHoweHuu 30: 1 - 10: 1. ITomy4yeHHbI TPOAYKT
BBICYyIIMBalOT mpu Temneparype 30-50 °© C B
aTMoc(epe ByOKHCH yriaepoja. B oxnaxkaeHHyto 10
KOMHATHOM TEeMIIEpaTypbI cMech BBOJISIT
apoMaTH3aTop - 3QupHOE 3BKaIMNTOBOE Macio. B
pe3yibTare IOJy4aloT KapOTHHOBYIO ITOBApPEHHYIO
COJIb, COCTOSIIYIO H3 CIEAYIOIUX KOMIIOHEHTOB
(Mmac.%): Acxkopbar HaTpUs (0,84-2,42),
ackopbunoBas kucnora (0,14-0,40), Oera-xkapoTun
(0,05- 0,15), oumomacca Bomopociu «Dunaliella
salina» (0,58-1,66), nByokucs yriepoaa (0,04-0,12),
s¢upHoe 3BKamunroBoe Mmacio (0,01-0,03) wu
noBapeHHas coib (ocranbHOe). Henoctatkom Takoi
KapOTHHOBOM COJIM SBJSIETCS HENPOJOJIKUTEIIbHBIM
CPOK ee XpaHeHHS (J10 6 MecsIIeB) U3-3a pa3pylIeHUs
Oera-KapOTHUHA U CJIEKMBAEMOCTH MOBAPEHHOH COJH
[5].

Takum 00pa3oM, HEJOCTATKOM BCEX M3BECTHBIX
BU/IOB KapOTHHOBOW TIOBAapCHHOW COJIM SBISETCS
HETIPOAOJKUTEIBHBIA CPOK €€ XPaHEHHSI, BEI3BAHHBIH
OKHCJICHUM OeTa-KapOTHHA KHCIOPOAOM BO3AyXa H
CJIC)KUBAEMOCTb MIPOTYKTA.

Hamu pammee Opur pa3paboraH  crmoco0
monydeHuss Oe3omacHON WomupoBaHOH comm. Jns
NpPENOTBPAIlIEHHS ~ OKUCICHUS  HOAMZAa  HATpUs
KUCJIOPOJIOM BO3JlyXa NpEIoKeHa TEXHOJIOTHS ero
BBEJICHHS B IUILEBON AMYJBraTop MOHOTHIIEPHU/IBI
muctwupoanasle (MIJl). Ilumesoii smymbsraTop
MI'J[ 1mupoxko NpUMEHSAETCS IpU IPOU3BOICTBE
MaprapvHa ¥ OTHOCHTCSI K ITUIIEBBIM MPOJYKTaM U He
TpeOyeT CHelraIbHOTO pa3pelieHns] Ha IPUMEHEHHUE
B KadyecTBe IMIIEBOM 100aBku [6].

[Ipennaraemast paboTta MOCBSIIEHA TTOJyICHUIO
KapOTHHOBOW TMOBape€HHOW COJMM C JUTUTENHHBIM
CPOKOM XpaHEHHS.

JKcnepuMeHTAJbLHASA YaCcTh

[Ipu BBINOJIHEHUU AaHHOW PabOTHI MPUMEHSIH
yneTpa3BykoBoi mucmepratrop Y3IAH - 1M ¢
HAa00POM MarHUTOCTPUKIIMOHHBIX H3JIydaTeneil, 9To
MO3BOJISUIO  CO3/1aBaTh B HCCIECIYyEMOH CHUCTEME
yIbTPa3BYKOBbIE KoJeOaHust 4acToToil or 16 k[’ 1o
100 xI'm nmpu MHTEHCUBHOCTU yIbTpa3Byka a0 25
Br/em? [7, 8].

OmbITEl  TIPOBOJMIIM  CIEAYIOMIMM  00pa3oM.
[IpenBapuTeNbHO TOTOBUIM KapOTHHOCOAEPIKAILYIO
no6aBKy TakuM oOpa3oM. PacTBopsuin smysbrarop
MI'J] B 10-15 % pacTtBOpe Oera-kapoTWHA B Macie
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nmox ngeiictBueM Y3 wgacroror 20 - 45 kI, Pe3ynbTaTsl 1 UX 00Cy:KIeHHE
UHTeHCUBHOCTEIO 1,5-2,5 Br/cm?.  Ilonydennyio Hcnonp3oBanue ynpTpa3Byka yactoroit 20 - 45

TakuM 00pa3oM KapOoTHHCOJEpIKallylo J100aBKy
CMEIIMBAJIY C IOJOTPETOo A0 TeMmeparypsl 70-75 ° C
noBapeHHoi conpto. Ilpm  3TOM, KONMUYECTBO
amynbratopa MI'Jl nomxuo Obith 1,0 — 1,5 rHA 1 KT
noBapeHHOW comn. Kaxayio mpoOy moIydeHHOH
TaKUM 00pa3oM IOBAPEHHOM CONM Pa3[elsuld Ha JIBE
gactn. OgHy dYacTh MOMEINAIN B JIKCHKATOP IS
NPOBEICHUSI ~ WCTBITAHMA  HAa  CICKHBAEMOCTD
SKCHKAaTOpHBEIM MeTtomoM  [9, 10] , Bropyoo -
MTOMEIIaJIH B CTAHAAPTHYIO YIIAKOBKY U uepes 4, 6, 18
u 19 wmecsaueB onpepensiau couepxaHue Oerta-
kapotuHa o Mmeronuke [3]. [loBapeHHas conb mociue
UCIIBITAHUSI YKCUKATOPHBIM METOJOM CYHMTAETCSl HE
CIIe)KABIIECHCS  €CIM  CONPOTHUBIICHHIO  CXKATHIO
o6pasuos menee 0,3 kr/em?[9, 10].

k[, wHTeHcHBHOCTRIO 1,5 - 2,0 Br/em?

obecrieynBajIo HaJTy4IIyI0 pPacTBOPUMOCTh
smynsratopa MI'J[ B pactBope Oera-kapoTHHa B
Macne. IIpuuem myumme pe3ynapTaThl IOKa3alslo
ncnons3oBanue 10-15% pactBopa Oera - KapoTHHA B
macime (tabm. 1-3). Criemyer OTMETHTB, HTO
HCTIONB30BAaHNE PA3IMYHBIX BHUIOB IOJCOJHEYHOTO
Macia, a TaKkKe OJMBKOBOTO Macia MPaKTHYECKH He
CKa3aJI0Ch Ha MTOyYCHHBIX pe3ynbpTarax (tadim.1). bes
JEHUCTBHSL yNbTPa3ByKa PpAacTBOPEHHE 3MyIbraTopa
MI'T B MaciasHOM pacTBOpe OeTa-KapoTHWHA
BO3MOKHO TOJBKO B BHJE pacijlaBa M IpH
HarpeBaHUU JO TEeMIepaTypbl KHUIEHUS Macia
(Tabmn.l).

Ta6auuna 1. Baiusinue yacrorsl Y3 Ha pacTBOPHMMOCTH NMIEBOI0 3MYJbraropa ' MoHor1uuepuabl
auctuwimposanubie' (MI'I) B MacasiHOM pacTBOpe OeTa-KapoTHHA.

PactBopumocTs smynbraropa MI'J], r/100 M, B MacissHOM pacTBope
Yacrora Y3, k't OeTa-kapoTuHa, %
9% 10 % 15% 16 %

19 17 24 26 21

20 22 56 58 50

25 23 57 58 43

30 22 56 60 40
30" 22 57 61 40
30™ 22 56 61 40
45 23 54 57 21

46 18 31 36 18
be3 V3™ 17 27 27 20

bes V3 - - - -

i 7 yi b, b . —
B smoii mabauye u nocredyrowux npugedenvl ycpeoHeHnHble pe3yibmamyl wecmu onvimos. Uumencuenocme Y3
2,0 Bm/cm?. Bpems 6osoeiicmsus Y3 — 2 mun. " Hcnonvzosean pacnnae nuwesozo emynveamopa MIJ] u nazpes 0o

memnepamypbl Kunenus macid.

HUcnonvzosan pacmeop 6ema-Kap0muHa 68 NOOCONIHEUHOM MAacCTe

«Onetina

Tpaduyitinay». ~ Hcnonvsosan pacmeop Gema-xapomuna 6 noocoaneunom macie «Cmoxcapy. = Hcnonvzosan
pacmeop bema-kapomuna 6 onuskosom macie «Renierisy (I'peyis).

Tab6auua 2. BAusiHne HHTEHCUBHOCTH Y3 Ha paCTBOPUMOCTh NMHUILEBOI0 3MYyJbraropa " MoHorauuepuabl
auctuwiupoanublie' (MI'I) B MacisiHOM pacTBope 0eTa-KapoTHHA.

T ——c PactBopumocTs smyneraropa MI'/], r/ IOOOMJ'I, B MacJIsIHOM pPacTBOpE
3 6eta-kapoTuHa, %
Bt/em
9% 10 % 15% 16 %
14 12 29 34 17
1,5 20 55 57 45
2,0 23 57 58 43
2,5 22 56 60 35
2,6 18 31 36 16

Yacmoma Y3 — 25 kl'y. Bpemsa o30eticmsusa Y3 — 2 x6. Hcnonvzosan pacmeop 6ema-kapomuna 8 no0COIHeYHOM

macne «Onetina Tpaouyivnay.
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Ta6auna 3. Bausinne BpeMeHH Bo3/1eiicTBUSA Y3 Ha pacTBOPUMOCTD NMHUIEBOr0 IMYJIbraTopa
"Monoraunepuas ructuiiuposannbie’ (MIT]) B MaciassHoM pacTBope GeTa-KapoTHHA.

Bpews Bo3ciicTsis PactBopumocTs amyneraropa MI'Jl, r/ 1000MJ'I, B MacJIIHOM pacTBOpe
Oera-kapotuHa, %
V3, mun
9% 10 % 15% 16 %
05 11 14 16 10
1,0 12 17 18 12
1,5 14 19 20 14
2,0 23 57 58 43
2,5 24 57 58 41
3,0 23 58 58 40

Yacmoma Y3 - 25 k['y. Humencusnocmo V3 - 2,0 Bm/cm?. Hcnonvzoean pacmeop 6ema-kapomuna 6 RoOCOTHEHHOM

macne «Onevina Tpaouyitinay.

B Tabn. 4 mnpuBeNeHO CpaBHEHHWE METOJIOB
MOTy4eHHs KAPOTUHOBON MOBAapPEHHOM COJIH COTJIACHO
Merony [5] u mo mpemymaraemoMy meroay. Kak
ClleflyeT W3 JAHHBIX, HIPUBEJCHHBIX B Tabm. 4,
UCIIONIb30BaHKUE IIPEIUIaraéMoro METOZa IO3BOJISET
YBEIMUYUTh CPOK XpaHEHUs coiu ¢ 6 1o 18 mecsies.
[Ipn 3TOM, KOJIHMYECTBO HEOOXOIMMOTO IMYIIBraTopa

MI'1 nomxua 661Th 1,0 - 1,5 r/kr poOsI cosu (Tadi.
4).

KonmuectBo BBegeHHOTO OeTa-KapoTHHa - 1 T Ha
1 xr moBapeHHOH comm O0OYCIOBICHO CYTOYHOU
HOPMOI1 moTpebieHns OeTa-KapoTHHA W TTOBAPEHHOM
comu [2].

Taoauna 4. CpapHeHHe METO/I0B NOJy4eHUs] KAPOTHHOBOI MOBAPEHHOM COJIN.

Bge- Haiineno 6era-kapoTuHa, MI/Kr ConpoTUBJIEHHUE CHKATHIO, KI/CM?

JIEHO Baenexo poObI
Ne | Gera- | OMYMRTAT T 6 18 19 4 6 18 19

mpob | kxapotu 1\/(1)122[ MECSI] | MECSIEB | MECAIe | Mecsie | MecsAle | Mecsle | Mecsil | Mecsie

bl H, ’ a B B B B €B B

MT/KT /e

- TIpOOEI
IIpensnaraeMsblii MeTO
1 1000 0,50 930 730 201 45 0,21 1,43 2,48 3,97
1 1000 0,50 937 726 198 47 0,27 1,37 2,32 3,12
1 1000 0,50 933 729 187 46 0,24 1,29 2,12 3,04
2 1000 1,00 994 976 900 564 - 0,08 0,22 1,15
2 1000 1,00 995 981 907 559 - 0,09 0,22 1,18
2 1000 1,00 996 983 902 557 - 0,08 0,23 1,17
3 1000 1,50 997 990 920 601 - " 0,07 1,53
3 1000 1,50 998 991 927 600 - " 0,06 1,58
3 1000 1,50 998 993 922 605 - " 0,06 1,52
4 1000 2,00 1000 992 933 754 - " " 0,52
4 1000 2,00 1000 991 931 756 - " " 0,55
4 1000 2,00 999 990 930 758 - " " 0,53
Mertop corsnacho [5]
1 1000 - 835 627 32 4 0,05 0,33 2,48 3,17
1 1000 - 840 624 31 5 0,07 0,37 2,32 3,12
1 1000 - 830 622 30 5 0,08 0,29 2,12 3,14
2 900 - 712 485 24 2 0,07 0,27 2,48 3,17
2 900 - 716 479 25 2 0,06 0,27 2,32 3,12
2 900 - 718 480 27 2 0,05 0,28 2,12 3,09
3 800 - 634 310 12 - 0,05 0,31 2,48 3,07
3 800 - 630 312 16 - 0,06 0,29 2,32 3,12
3 800 - 625 318 14 - 0,05 0,28 2,12 3,04
[ ]
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4 700 - 554 | 231 10 - 005 | 032 | 248 | 3,07
4 700 - 560 | 243 9 : 006 | 029 | 232 | 310
4 700 - 558 | 235 9 : 005 | 028 | 212 | 3,04

*-ITpusnaxoe crescusanus He HatideHo

[loBapenHast coib IOJDKHa OBITH Harpera 1o
temneparypsl  70-75  ©°C.  HmenHo  aTOT
TeMIlepaTypHbI JMana3oH obecrieynBaeT
HanOONBIINI CPOK XpaHEHUS] TOTOBOTO IMPOIYyKTa -
KapOTHHOBOM [IOBapeHHOI COJIH. Huwxuss
TeMIepaTypHas rpaHALA o0ycoBieHa
TeMIepaTypoi miasneHus smynsraropa MI'I - 70 °C.
IIpu Temnepatype moapeHHO# comm MeHee 70 ° C,

sMmysnbratop ~ MIJl  3acTeiBaeT, 4YTO  AENAET
HEBO3MOXKHBIM paBHOMEpPHOE pa3MeInBaHuA
KapoTHHOCOZepKaled  1o0aBku B oObeMme

MMOBAPCHHOM COJIM M KaK Pe3yJabTaT - COJCPIKAHUC
OcTa-KapoTHHA B Pa3HBIX TOYKaX OTOOpa MPOOBI
3HAYHUTENBHO pasnmyaeTcs. KpoMe Toro, B OTIEIbHBIX
TOYKaX COJIb 3HAYUTEIBHO CJICKHBACTCS. BepxHss
TeMIIepaTypHasi TpaHUIa 00YCIOBICHA TE€M, YTO IPH
MPEBBIICHIH TeMIepatypsl Oonee 75 °© C, cioi
MororIHnepuaa MI'Jl BOKpyT kKakqoi 4acTHIEI OeTa
- KapoTWHA yTOHYaeTcs © K Oera-KapoTHHY
MPOHUKAET KHUCIOPOI BO3AyXa, KOTOPHIA ero
OKHCIISIET ¥ KaK Pe3yJbTaT - CPOK XPaHSHHS TOTOBOTO
MpOoAyKTa yMeHbIaercs (Tabi. 5).

Taﬁ.mma 5. Bausinue TEMIIEPATYPbI nonpem{oifl COJIXM HA CPOK XpaHECHHUSA IOTOBOI'0O IMpoayTa.

Temmneparypa Haiineno 6era-kapoTuHa, MI/KI TPOOBI Conporanierie ckatiio, K/
“"C‘Zajflf"f}*c"“ 4 6 18 19 4 6 18 19
MecsIa MecsIIeB | MecsleB | MecsAleB | Mecslia | MecsleB | MECSILEB | MeCsLeB

69™ 998 979 901 576 " 0,08 0,24 1,15
69™ 534 343 112 344 0,26 1,37 2,45 3,10
69™ 1120 1103 994 745 " " " "
70 976 965 897 554 " 0,12 0,28 1,33
70 970 963 894 554 " 0,14 0,29 1,40
70 975 958 895 557 " 0,15 0,29 1,35
72 994 976 900 564 " 0,08 0,22 1,15
72 995 981 907 559 " 0,09 0,22 1,18
72 996 983 902 557 " 0,08 0,23 1,17
75 990 970 900 560 " 0,12 0,26 1,35
75 991 971 900 554 " 0,13 0,27 1,41
75 993 975 901 552 " 0,14 0,27 1,44
76 976 943 654 251 0,06 0,22 0,54 2,23
76 965 947 643 255 0,07 0,19 0,52 2,23
76 962 944 640 254 0,08 0,20 0,53 2,20

Yacmoma V3 — 25 xl'y. Unmencuenocmo Y3 — 2,0 Bm/cm?. Bpems 6o3deiicmeus V3 - 2 mun. Ucnonvsoean pacmeop
bema-kapomura 8 nooconuneynom macie «Onetina Tpaduyiiinay. Beedeno bema-xapomun — 1000 me Ha ke npoduL.
Beeoeno amynveamopa MIJ] 1,00 2/ke xyxonnoi coni. “-Ilpusnaxoe crexcusaemocmu mne Haiideno.  Ilpu
memnepamype nosapennoii conu menee 70 °C, amyaveamop MI /] 3acmuvleaem, umo npugooum K He03MONCHOCHU
PABHOMEPHO20 NepeMeUuBanius Kapomurcooepaicawel 000asKu 6 obveme couu.

Takum 00pa3oM HaMu TPEUIOKEH CIocod
NONy4YEeHUs  KapOTHHOBOM  IOBapeHHOH  comy,
obecrieunBaOMMi COXPaHHOCTh OeTa - KapOTHHA |

OTCYTCTBHUE CIIEKHBAEMOCTU F'OTOBOIO MPOJYKTa Ha
npoTsbkeHuH 18 mecsues.
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Introduction of Uzbekistan in 2017-2021, the strategy of innovative
In the Republic of Uzbekistan for the years of development is an essential factor of Uzbekistan's
independence a system of state regulation of foreign integration into the world community. Innovative
economic activity has been formed, which, as a economy s, first of all, a flexible and dynamic
complex system, depends on the effectiveness of a economy in which new and disappearing companies
multi-level management mechanism, and its are created and disappear, new markets are being
implementation is possible provided mutual searched for and new market niches are being
adaptation of the instruments of foreign economic developed [1].
policy of enterprises and state structures. The An important incentive in this process can be
activation of foreign economic entrepreneurial foreign economic activity (FEA) and its key
initiatives and the influence of management bodies component - the export of goods of a high degree of
contribute to the improvement of the concept of state processing. However, this requires the formation of a
regulation of foreign economic cooperation processes mechanism for managing the innovative development
and the creation of a tool for foreign policy of state of Uzbekistan's foreign trade activities, industries and
bodies in the post-crisis period. individual enterprises based on raising the level of
In accordance with the Strategy of Action on the management,  modernizing  production,  and
five priority development directions of the Republic developing high-tech export industries. This is the
*
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reason for the policy pursued by the President of the
country, Sh. Mirziyoyev, who in his message to Oliy
Majlis notes: “We will resume negotiations on
accession to the World Trade Organization. In order
to further stimulate exports, it is necessary to bring the
technical regulation system in line with international
standards. One of our main tasks is to bring quality
and certified products to the foreign market under the
Uzbek brand” [2].

Based on the adopted laws and fundamental
principles, an independent foreign economic policy
was formed in Uzbekistan that meets the interests, the
growth of authority and the country's position in the
world community.

So, according to the State Statistics Committee,
in January-December 2018, the republic's foreign
trade turnover amounted to 33809.1 million USD,
including exports - 14253.9 million USD, its structure
has been qualitatively changed due to an increase in
the share of finished products with high added value
[3].

The main factor in accelerating structural
reforms was the creation of a favorable investment
climate in the republic. For example, in January-
December 2018, the development of the economy and
social sphere of the Republic of Uzbekistan from the
sources of financing mastered 107333.0 billion soums
of investments in fixed assets (in dollars equivalent to
13.3 billion dollars), or 118.1 % to the corresponding
period of 2017. During the reporting period of 2018,
a high level of investment activity was observed in the
Republic of Uzbekistan with an increase of 18.1 %
compared with the previous year. In the dynamics of
investment in fixed assets in 2005 amounted to 2.0 tin.
soums, or increased by 12.0 %, 2010 - 10.8 trillion
soums, or increased by 9.0 %, in 2015 they reached
28.5 trillion soums, or by 8.1 %.

The ratio of investments in fixed assets to GDP
was 26.3 %, which is by 3.7 percentage points more
than in comparison with the same period of 2017.

The volume of export services in January-
December 2018 amounted to 3029.9 million USD, or
21.3 % of its total volume and increased, compared to
the same period last year, by 22.4 %. As part of the
export of services, the lion’s share is taken up by
transport  services, tourism, as well as
telecommunication, information, computer and
financial services (Fig.1).

In the conditions of the world economic crisis,
the important directions of the development of the
national economy are innovative, investment and
intellectual development. Along with this, the world

economy is changing, in which turbulent processes of
regional international integration and global
liberalization are taking place. The foreign economic
activity of states is also being modified, and
consequently their role in managing and regulating
foreign economic processes. Uzbekistan is included in
the world economic processes under the influence of
the external environment of already formed foreign
economic relations.

Literature review

Among foreign studies, in the field of regulation
of foreign economic activity, it is possible to mention
the works of M. Alle [4], J. Keynes [5], P. Krugman
[6], A. Marshall [7] and scientists of Uzbekistan -
A.Vahobov [8], A. Rasulev [9], E. Trushin [10], B.
Khodiev [11] and others.

For the theoretical comprehension and
deepening of the problem of state regulation of foreign
economic policy, the works of B. Balassa [12], J.
Bhagwati [13], R. Jones [14], R. Samuelson [15], J.
Stiglitz [16] and others are of great importance.

At the same time, there is still a significant gap
between the theory and practice of regulation of
foreign economic activity on the basis of innovative
development of the national economy. Immunity to
innovations, separation from world trends in scientific
and technological development can lead to socio-
economic and structural and technological
backwardness.  The  fundamentals of the
organizational and economic mechanism of scientific
and innovation policy have not been fully developed
yet, the responses of the branch management bodies
to the challenges of the modern economy that require
increasing the efficiency of innovation development
are inadequate.

There remain a number of insufficiently
developed questions connected with the definition of
the place and role of state regulation of foreign
economic operations in the management system of the
modern market economy. A detailed analysis of
factors affecting the management of local, regional
and international liberalization of foreign economic
relations is required. Meanwhile, the implementation
of the goals of foreign economic activity in the context
of globalization presupposes a strategic level of
management of activities, including, among other
things, decisions related to determining the
opportunities and forms of entering foreign markets,
selecting target segments, ways of penetrating them,
understanding the requirements of consumers in other
countries, etc. All of the above and predetermined the
choice of the topic of this study.
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Fig. 1. Share of seven major partner countries in the export a goods and services

Literature review

Among foreign studies, in the field of regulation
of foreign economic activity, it is possible to mention
the works of M. Alle [4], J. Keynes [5], P. Krugman
[6], A. Marshall [7] and scientists of Uzbekistan -
A.Vahobov [8], A. Rasulev [9], D. Trostyanskiy [10],
B. Khodiev [11] and others.

For the theoretical comprehension and
deepening of the problem of state regulation of foreign
economic policy, the works of B. Balassa [12], J.
Bhagwati [13], R. Jones [14], R. Samuelson [15], J.
Stiglitz [16] and others are of great importance.

At the same time, there is still a significant gap
between the theory and practice of regulation of
foreign economic activity on the basis of innovative
development of the national economy. Immunity to
innovations, separation from world trends in scientific
and technological development can lead to socio-
economic and structural and technological
backwardness.  The  fundamentals of the
organizational and economic mechanism of scientific
and innovation policy have not been fully developed
yet, the responses of the branch management bodies
to the challenges of the modern economy that require
increasing the efficiency of innovation development
are inadequate.

There remain a number of insufficiently
developed questions connected with the definition of
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the place and role of state regulation of foreign
economic operations in the management system of the
modern market economy. A detailed analysis of
factors affecting the management of local, regional
and international liberalization of foreign economic
relations is required. Meanwhile, the implementation
of the goals of foreign economic activity in the context
of globalization presupposes a strategic level of
management of activities, including, among other
things, decisions related to determining the
opportunities and forms of entering foreign markets,
selecting target segments, ways of penetrating them,
understanding the requirements of consumers in other
countries, etc. All of the above and predetermined the
choice of the topic of this study.

Methods of research.

The basis of theoretical development of the
problem posed and the solution of problems are
general scientific methods: systematic, system-
functional, comparative, econometric and economic-
statistical analyzes, as well as approaches involving
the study of the problem at the micro- and macro level,
the use of forecast and rating estimates

Analysis and results

In modern conditions, a new model of economic
development of states is forming, the most important
feature of which has been the activation of innovative
processes. In this regard, the formation of the national
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innovation system in Uzbekistan is a key task not only
for the scientific and technical sphere, but also for
increasing the competitiveness of the domestic
economy.

As an element of the system of state regulation,
the program of innovative development of the
economy should have:

= clearly defined goals;

= management bodies and implementing
functions capable of ensuring the achievement of the
formulated goals;

= system that forms an information image of
the  regulatory object, sufficient for the
implementation of management functions;

= regulation and support instruments, through
which the government bodies influence the enterprises
and the environment in the performance of their
functions.

Effective use of the available scientific and
technical potential is possible only with the help of a
consistent and steadily carried out scientific and
technical policy, corresponding to the real socio-
economic conditions of the republic and aimed at
addressing the pressing problems of its development.
Innovative technological development requires very
considerable financial resources and a certain time. In
this respect, priorities are given to the accelerated
development of those sectors of the economy where
there are traditional advantages in international trade.
These are labor-intensive and resource-intensive
industries for the production and advanced processing
of agricultural and mineral raw materials. The
implementation of innovative development envisages
a purposeful industrial policy applied to each
individual industry. When solving the problem of the
effectiveness of scientific and technical potential, the
concentration of forces and resources in the direction
of intensifying work in the development of highly
effective scientific and technical products in all stages
of the chain, from the generation of ideas, their
prototype, to their introduction into production and to
obtain a certain economic effect.

In order to further develop innovation as a
priority area of the national economy, it is advisable
to change economic policy in the direction of building
up national competitive advantages on the main lines
of formation of a new technological order and
concentration of financial, information and
intellectual resources available in the country.

The most effective form of foreign participation
in the scientific and technical sphere is the creation of

joint innovation structures, although it is advisable to
use other forms of participation, for example, foreign
loans and loans.

In our opinion, the strengthening of the
innovative orientation of investment policy and its
activation presuppose the solution of a number of
urgent tasks, namely:

= improvement of innovative and motivational
mechanisms for the implementation of scientific and
technical programs with the full economic support of
the activity of invention and innovation;

= the formation of a modern system "science-
production”, providing for a significant change in the
structure of investment of its individual subsystems
(research, design, development and testing of
prototypes, their introduction and development in
production);

= increase in the share of investments directed
to the development of fundamental research in the
field of foreign trade;

= the entry to the forefront of economic
growth is possible only with the active interaction of
investment and innovation complexes.

Based on these positions, the formation of
investment and innovation markets, as well as the
creation of mechanisms for their interaction, has now
become a reality. The most important elements of the
investment-innovative mechanism are the provision
of resources for programs and projects, including
material, technical, financial and personnel; transition
to an innovative type of economy implies a change in
its entire organization, as well as a qualitative
improvement of the mechanism for managing
scientific and technological development (Fig. 2.).

Studies have shown that one of the crucial
conditions for stable innovative development for the
future is the early identification of the need,
development and creation of new technologies
adapted to the predicted changes in sources of raw
materials, energy, etc.

In practice, the degree of use of program-
targeted methods for managing scientific and
technological development is comparatively small
because of the need to adapt known methods and
models to the features of specific objects, as well as
the creation of mandatory organizational-eq onomical
conditions for the formation of a mechanism for
managing scientific and technological development as
an innovative form.
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Fig. 2. Mechanism of management of scientific and technological development of FEA

Further improvement of ideas and tools of
program-target management can become a basis for
the formation of a new management mechanism. The
formulation and practical solution of the long-term
tasks of developing foreign economic activity on the
basis of an innovative approach will ensure the
achievement of effective results.

Discussion of research results

Improving the quality of the development of the
strategy of scientific and technological development
of foreign economic activity, based on the
improvement of state innovation policy, significantly
affects the economic performance of all industries that
ensure a qualitative growth in exports of national
products. Innovative policies oriented specifically on
scientific and technological development will
contribute to technological changes in all areas of
foreign economic activity. In modern conditions,
scientific research affects the progress of technology
and the organization of production by improving the
means of labor including technology, machinery,
production facilities, etc. [17].

The most important areas of innovative
development of foreign economic activity are:

= scientific and technological, since the
progress of social production is a consequence of the
progress of technology and technology in the
aggregate of the means of labor created by people, and
the progress of social production is a consequence of
the progress of technology and technology in
combination with the quality of the labor employed;

= development and liberalization of the
economy aimed at further  strengthening
macroeconomic stability and maintaining high
economic growth rates, increasing its
competitiveness, modernizing and intensively

developing agriculture, continuing institutional and
structural reforms to reduce the state's presence in the
economy, further strengthening the protection of
rights and the priority role of private property,
stimulating the development of small business and
private entrepreneurship, an integrated and balanced
social Economic and economic development of
regions, regions and cities, the active attraction of
foreign investment in the economy and regions of the
country by improving the investment climate.

Conclusions and suggestions

An important mechanism for effective state
innovation policy in foreign economic activity should
be the selection, preparation and financing of the most
important innovative projects of national importance.
This will contribute to the adoption of effective
managerial decisions, taking into account the priority
areas for the development of science, technology and
technology in the medium term [18].

The most important direction in the modern
development of globalization is the formation of
international innovation networks, joint scientific and
technical creativity of different countries and their
corporations in the interests not only of business, but
also of the economic and scientific and technological
development of the world economy [19]. In this
regard, at present, the Republic faces the task of
accelerating scientific and technological progress,
shifting its industrial production to an innovative
development path based on the software-based
formation of an intellectual economy based on
knowledge (knowledge-based economy), expanding
scientific and technical ties and partnership with world
scientific and technological leaders [20].

Given the continuing decentralization and
liberalization of foreign trade activities, the previously
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functioning mechanisms for its regulation (licensing,
quoting, etc.) are becoming ineffective. At the same
time, solving problems on optimizing the external
economic complex and using its capabilities to
accelerate the processes of reconstruction and
development of the country's production potential
requires strengthening coordination of the activities of
the subjects of foreign economic activity on the basis
of effective implementation of its priorities.
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Introduction

One of the most important financial and
economic tasks in Kazakhstan is the creation and
maintenance of stable, flexible and efficient banking
infrastructure. In addition to purely economic
difficulties added social: constantly changing the legal
framework; rampant crime in the country, as a result-
the desire of mafia structures to take over such a high-
income in terms of inflation, as banking; the desire of
most bankers to get a momentary profit, as a result -
the development of only one area of activity, which
leads to threats of bankruptcy of individual banks and
the crisis of the banking system as a whole.lt is not
enough just to announce the creation of new credit
institutions it is necessary to study the peculiarities of
foreign practice to restore the lost rational principles
of functioning of credit institutions adopted in the
civilized world and based on the centuries-old
experience of market financial structures.

Materials and Methods

Today's Kazakhstan's economy crisis processes
significantly complicate the situation in the banking
sector of Kazakhstan. There is a reduction in the
possibility of obtaining reliable profits as a result of
serious financial difficulties of banking partners and
customers, the crisis of hon-payments complicates the
situation of banks, and the least stable of them lead to
bankruptcy.The credibility of financial institutions is

Doi: éros¥ef https://dx.doi.org/10.15863/TAS.2019.04.72.11

undermined by the fraud of the population. It should
also be noted that inflation surges, forecasts of
instability growth, weak predictability of state
economic policy increase the risk not only of
production investments but also of any long-term
processes.

But at the same time, the largest banks
accumulate a certain potential for financing projects in
priority sectors, the creation of strategic financial and
industrial alliances as "locomotives" of the Kazakh
economy, it should be noted the increased interest of
large banks to invest in economically necessary or
original and competitive at the world level of
production.

The strategic directions of development of the
banking sector of Kazakhstan were the expansion of
the network of branches throughout the country, the
establishment of relations with banking institutions
abroad, the desire to enter the financial markets of
Asia. The dynamism of changes in the banking sector
is growing, due to the instability of the credit market,
the strengthening of interbank  competition,
stratification among banking institutions.

Ultimately, banking affects the expectations,
feelings and plans of specific people. Banks seeking
to survive in today's competition should strive to
ensure that the aspirations of its customers become a
reality. The main objective of the components of the
basis on which the funds of shareholders and
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customers are saved and multiplied is the reliability of
the Bank.

The mechanism of improvement of the banking
system of Kazakhstan begins to function, and only if
it will take the whole society: the bankers, the state,
and the press, and the population - we will get fast and
positive results.

The development of banks and commodity
production and circulation has historically been
parallel and closely intertwined. At the same time,
banks, conducting monetary settlements, lending to
the economy, acting as intermediaries in the
redistribution of capital, significantly increase the
overall efficiency of production, contribute to the
growth of productivity of public labour.

Under the conditions of developed commodity
and financial markets, the structure of the banking
system is becoming increasingly complex. There are
new types of financial institutions, new credit
instruments and methods of customer service.

Banks are looking for the most optimal forms of
the credit system, an effective mechanism in the
capital market, new methods of servicing commercial
structures. Banks ensure the life of the economy while
remaining out of sight of the masses. But do not forget
about their problems and needs that need to be
addressed and provided. Changing the activities of
banks will create favourable conditions for the
development and operation of the banking system - a
necessary component for the effective operation of
market mechanisms.

A special place in the development of the
banking system of Kazakhstan is given to the Halyk
Bank, its development strategy. Strengthening its
position as" the best provider of financial services in
the market of consumer and corporate banking in
Kazakhstan " is the main task of Halyk Bank. This
determines the fact that the Bank needs to fulfil its
obligations to the public sector, serving a large
number of the population of Kazakhstan, putting
commercial goals on a par with its privatization
program. The Bank’s ability to maintain this balance
sheet is crucial to its success.

In order to adapt to the growing needs of
customers and the external environment, with the
development of banking activities in Kazakhstan,
banks faced the task of diversifying the portfolio of
banking services through the introduction of
innovative banking services. Innovative lever through
which banks are moving in difficult market conditions
to the planned strategic boundaries is the use of
innovative banking services is considered by them as.

The development and implementation of
innovative banking services in Kazakhstan require
high costs for banks to implement changes, all this is
determined by the following factors:

- increased competition between banking
institutions;

- the continuous movement of entrepreneurial
thought;

- Kazakhstan's accession to the WTO;

- integration into the EurAsEC;

- integration of the banking system into the
European Union;

- tightening regulation of second-tier banks;

- increasing the size of domestic banks;

- risk diversification based on the correlation
between cash flows from innovative banking services
and the movement of existing banking services;

- cooperation of Kazakh banks with the world's
largest banks;

- penetration of foreign banks in the Kazakh
banking market;

- development of
technologies.

The situation today in the banking sector of
Kazakhstan is quite twofold. If we look at the statistics
for the last years, we can note the growth of all
indicators in a positive direction. Despite this, our
banking system and each Bank individually are not yet
ready for the upcoming changes in the near future. We
can also note the accession of Kazakhstan to the
WTO, the transition from Basel-2 to Basel 3, the
increasing integration of our country, the economy
and the banking system in the global economic
architecture in the context of globalization.

It is possible to present the following
recommendations contributing to increasing the
liquidity and solvency of the Bank, which was at the
limit of its liquidity, and this is possible due to errors
in his policy, underestimation of the market,
shortcomings in the analytical work and other reasons,
and who is forced to resort to urgent measures.

First, a Bank with an unstable situation can be
advised to improve the organizational structure of the
Bank, that is, to pay attention to the development of
management, in particular, to create, for example, an
internal audit service, which would reduce abuse
within the Bank.

Secondly, the Bank needs to assess the liquidity
of the balance sheet by calculating liquidity ratios. In
the process of analysis of the balance sheet on
liquidity may be identified deviations in the direction
of both reducing the minimum allowable values and
their significant excess. In the first case, banks need to
bring liquidity indicators in line with regulatory
values within a month. This is possible due to the
reduction primarily of interbank loans, accounts
payable and other types of attracted resources, as well
as by increasing the Bank's own funds. however, it
should be borne in mind that raising additional capital
in the form of issuing new shares will cause a
reduction in dividends and disapproval of
shareholders.

On the other hand, for the Bank, like any other
enterprise, the General basis of liquidity is ensuring
the profitability of production activities (operations).

information and other
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Thus, if the actual value of the main regulatory
liquidity ratio is much greater than the minimum
allowed, the activities of such a Bank will be
negatively assessed by its shareholders, in terms of
unused opportunities for profit.In this regard, it should
be noted that the analysis of the balance sheet liquidity
should be carried out simultaneously with the analysis
of the Bank's profitability. the experience of banks
shows that banks receive more profit when they
operate on the verge of the minimum acceptable
values of liquidity ratios, i.e. fully use the rights to
raise funds as credit resources.

At the same time, the peculiarities of its work as
an institution based on the use of clients' funds dictate
the need to apply liquidity indicators. Maximum
liquidity is achieved by maximizing cash balances and
correspondent accounts in relation to other assets. But
in this case, the Bank's profit is minimal. Profit
maximization does not require the storage of funds,
but their use for loans and investments. Because of
this, you should minimize the cash on hand and
balances on correspondent accounts to a minimum,
profit maximization threatens the continuity of the
Bank fulfilling its obligations to clients.

Therefore, the essence of Bank liquidity
management is a flexible combination of opposite
liquidity and profitability requirements. The objective
function of the Bank's liquidity management is to
maximize profits, subject to mandatory compliance
with the economic standards established and
determined by the Bank itself.

Third, the Bank should determine the need for
liquidity at least for the short term. As already noted,
this need can be predicted in two ways. one involves
an analysis of the credit needs and expected level of
deposits of each of the leading clients, and the other
involves forecasting the volume of loans and deposits.
both methods have a drawback: they are based on the
average, not the maximum level of liquidity. This may
be sufficient to assess the liquidity of the banking
system as a whole, but it will not tell the management
of the individual Bank what its cash flow should be
next week to cover the withdrawal of deposits and
loan applications. Only an analysis of the accounts of
individual customers of the Bank will allow it to
determine the cash needs at the moment.

The preliminary study of economic and financial
conditions in the local market, the specifics of the
clientele, opportunities to enter new markets, as well
as the prospects for the development of banking
services, including the opening of the Bank, will also
help to solve this problem new types of accounts,
conducting transactions by the trust, leasing,
factoring, etc. And, in addition to local factors must
also be considered and nationwide. For example,
changes in monetary policy, legislation, etc..

The study of all this, as well as forecasting, will
help the Bank to more accurately determine the

necessary share of liquid funds in the Bank's asset. At
the same time, the Bank should rely on its experience.

Based on the predicted value of the required
liquid funds, the Bank needs to form a liquid reserve
for the performance of unforeseen obligations, the
appearance of which may be caused by changes in the
state of the money market, the financial position of the
client or the partner Bank.

Fourth, maintaining liquidity at the required
level is carried out by means of a certain policy of the
Bank in the field of passive and active operations,
developed taking into account the specific conditions
of the money market and the characteristics of the
operations. That is, the Bank should develop a
competent policy for managing active and passive
operations.

In this case, in asset management, the bank
should pay attention to the following issues:

1. Cash management should be more efficient,
there is no need to plan for cash income and cash flow,
as well as to develop payment schedules.

2. Periods to which the bank allocates funds must
meet the requirements of the resources attracted. We
do not allow the excess of cash in the accounts of the
asset over cash in the liabilities accounts.

To focus on increasing the profitability of work
for the efficiency and in the range of individual
operations in particular. So in the management of
credit portfolio, it is essential to:

- to refer to the placement of credit properties
according to the degree of their risk, to provide for the
return of loans, to pay off loans. The credit properties
of the bank should be classified according to a number
of criteria (level of credit, customer satisfaction, loan
reimbursement, loan insurance, etc.). For each group
of loans, in the total amount of bank credit ratings and
its change serve as a basis for improving the level of
the liquidity ratio, show the potential of the previous
credit policy of the bank or lack of credit or loss.
Grouping of the loans by borrowers is realized with
the help of the computer system, which allows
controlling the liquidity coefficient level daily and
controls to analyse possibilities of the future large
loans by the bank independently or by attending in
banking consortium.

- analyze the placement of loans in terms of
osnoe database. In particular, a method has been
developed for analyzing the repayment and
presentation of a loan to individual customers and
types of loans (a credit card and a credit card) in the
next 30 days;

Such an analysis can be done daily, as well as
taking into account the data of credit agents who are
at the stage of development. The results of the analysis
can be used by banks for the efficient solution of the
decision to purchase or sell resources. Such an
analysis reveals the deep, hidden processes, reveals
the trends that occur in the presence of unchanged
abilities in the region can cause a fall in the level of
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liquidity and solvency of the bank and can give
warning to these consequences by putting the key.

- more carefully study the credit borrower;

- to limit the size of the loan, we represent a
single borrower with a part of own funds;

- issue loans to a larger number of clients when
storing the total

the volume of credit;

- Increase the return of credit, in that way, at the
expense of more reliable support;

- take measures to recover outstanding loans and
accrued interest for borrowing;

To apply the methods of analysis of the group of
settlement accounts in the client and the intensity of
the payment account to the bank's corporate account.
The results of the analysis also serve as the basis for a
reasoned regrouping of assets in the bank's balance
sheet.

Change the structure of assets, i.e. increase the
number of liquid assets due to the debt repayment,
clearing the balance by allocating separate types of
activity for the independent balance, increasing own
funds, borrowing money from other banks, etc.

Work to reduce the risk of operations. In this
case, it is not necessary to remember that urgent
measures taken by credit institutions to maintain their
liquidity and solvency, as a rule, are connected with
the growth of bank expenses and the reduction of their
profits. Managing the risks of imbalance of balance
and insolvency of the bank reduces the potential losses
of the bank, creates a strong basis for their future
activities. The risk management system for the
imbalance of the balance sheet and the non-payment
of the bank is oriented towards the requirements of the
national bank of the country to observe the established
liquidity and solvency of banks. To recognize the risks
of imbalance in the liquidity of the balance sheet and
non-payment of the bank, it is necessary to create a
special system of daily accounting for the above
liquidity indicators, analysis of the factors affecting
their change. For this purpose, it is advisable to create
a database, which will efficiently generate all the
required information to perform analytical work, the
Bank's license will be generated on the basis of this
information.

As a source of information database creation, we
consider credit and deposit contracts, loan contracts
from other banks, information on the need of loans,
payments terms, a daily summary of the balance of
accounts, daily entry of balance of personal accounts,
information of off-balance accounts, loss of credit,
and etc.

In liabilities management, a bank should be
advised:

Apply a method of analyzing the placement of
passives in their terms, who is responsible for
managing the obligations of the bank, optimizing and
changing their structure depending on the level of

liquidity ratios, making the weighted policy in the area
of accumulation of funds, but not adjusting the funds.

Follow up on the equity of capital attracted.

Analyze the deposit base of the bank:

Pay attention to the structure of deposits: short-
term and savings deposits are more stable than
deposits before demand;

Determine a strategy for maintaining the
viability of a deposit. A part of this strategy is
marketing - improving the quality of customer service
so that they would remain loyal to the bank and during
times of crisis. The increase in the savings deposits,
their average amount also mitigates the deposit losses
during times of crisis.

It is not only stability that is considered, but also
the source of deposits, that is, deposits of individuals
are more reliable than deposits of legal entities, due to
differences in the number of contributions.

Bring credit resources accounting accordingly;

Assess the reliability of deposits and loans made
by other credit institutions.

To stop the obligations of enforcing when
regrouping passives in order to justify them.

In general, to recognize the risks of unbalancing
liquidity of balance non-insolvency of the bank
requires the creation of a special system of daily
control for the level of indicators given in the first and
second chapters, analysis of the factors affecting their
change. For this purpose, it is advisable to create a
database, which will efficiently generate all the
necessary information to perform analytical work, the
Bank's license will be generated on the basis of this
information. For the purposes of the database, the
prisoners will be in charge of the settlement of the
loans. balance accounts, information about reversing
loans, etc.

On the basis of the daily database of banks, the
values of indicators of solvency and liquidity should
be disclosed and an analysis of the prospects for the
development of bank operations taking into account
solvency and liquidity should be analyzed. This calls
for interconnecting the decision to place funds, attract
resources, raise funds for the bank’s funds, increase
the bank’s participation in other enterprises and banks,
draw up sources of investment funds and develop new
bank operations with demands for funds from the
bank’s investment funds and develop new bank
operations with demands for funds. Reviewing the
analysis gives the possibility to foresee various
changes in the level of liquidity and solvency of the
bank and to take urgent measures to stabilize them.

In international practice, managers of bank
liquidity management have developed a number of
practical recommendations for improving this type of
business. The first of these is done in that the liquidity
management managers should cite the activities of all
the bank branches that are responsible for using and
attracting funds, and coordinate their activities with
the activities of these banks.
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The second recommendation is that liquidity
management managers should foresee the largest
depositors and users of the bank who plan to withdraw
funds from the bank or increase deposits. This
directors and managers plan their actions in case of a
shortage or surplus of liquidity.

In accordance with the third recommendation,
liquidity management managers in cooperation with
the seniors and managers of departments mustensure
that the priorities and objectives of liquidity
management are obvious. In recent years, when
placing funds, the liquidity of the bank often had a
higher priority. Today, the liquidity management in
the General Assembly of the mechanism in
comparison with the bank's priority number 1 - the
presentation of loans to all categories of clients. The
bank has to submit any successful loans, setting the
task of the liquidity manager to raise sufficient cash to
secure loans.

Conclusion

The essence of the fourth recommendation is as
follows: the suitability of a bank in liquid funds and
the decision to “thoroughly” place them should be

References:

1. (2008). Banking: strategic leadership. ed. V.
Platonov and M. Higgins (Eds.). Moscow:
Consoltbanker.

2. (2012). Bank management: a textbook. ed. E.F.
Zhukov (Eds.). (p.319). Unity-Dana.

3. (2010). Banking /ed. Beloglazova G.N. and
Krolivetskoy L.P.(Eds). Moscow: Finance
statistics

4. (2009). The international financial market / Ed.
V.A. Slepova, E.A. Ping (Eds.). (p.34). Moscow:

Master.
5. (2012). Banks, non-bank credit organizations
and their operations: a textbook. / ed.

analyzed in order to avoid both surplus and shortage
of liquid funds. Excessive liquidity, which is not
reinvested on the same day, leads to the benefits of the
bank, while their deficit must be quickly eliminated in
order to avoid the unpleasant consequences of
unsuccessful loans or delivery of assets that also lead
to funds.

Thus, each bank must self-sustainingly ensure
the maintenance of its liquidity at a given level on the
basis of an analysis of its composition, emerging at
specific periods of time, and the prediction of the
results of activities and implementations in the next
scientific basis of advanced research in the field of
charter capital, funds of special purpose of reserves,
attraction of borrowed funds of foreign organizations,
the implementation of active credit operations.

E.F.Zhukova, N.D. Eriashvili (Eds.). (p.559).
Unity-Dana.

6. Kovzanadze, I. (2000). Kentrul for the activity of
the commercial banks and their liquidity.
Finance, N 10, 70-71.

7. Solovyeva, S. (2010). Banking system: backstop
or a stimulus for the growth of the economy?
Finance, N 11, 26-28.

8. Kolesnikov, V. 1. (2000). Bankovskoe delo.
Moscow: Finansy i statistika.

9. Lavrushin, O. N. (2000). Bankovskoe delo.
Moscow: Finansy i statistika.

10. Zhukova, E. F. (1997). Banki i bankovskie
operatsii. Moscow: Banki i birz.

Philadelphia, USA

70

2 Clarivate
Analytics indexed



ISRA (India) = 3.117 SIS(USA)  =0912 ICV (Poland)  =6.630
; ISI (Dubai, UAE) =0.829 PHHII (Russia) =0.156  PIF (India) =1.940
Impact Factor: g (australia) =0.564 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-ISSN: 2409-0085 (online)

Year: 2019 Issue: 04  Volume: 72

Published: 10.04.2019 http://T-Science.org

SOl: 1.1/TAS DOI: 10.15863/TAS

SECTION 4. Computer science, computer
engineering and automation.

[=]

[=]s !

Gauhar Sarsenbaevna Borankulova
TarSU them. M.H.Dulati Ph.D., i.0.dotsent

b.gau@mail.ru

Aigul Turyszhanovna Tungatarova
TarSU them. M.H.Dulati Ph.D., i.o.dotsent

at.tu@mail.ru

ARTIFICIAL NEURAL NETWORK FEATURES

Abstract: The article describes how the theory of artificial neural networks is rapidly developing, which has
worked well in the field of management, where the use of human intelligence is essential.
Key words: neural networks, artificial intelligence, information systems.

Language: English

Citation: Borankulova, G. S., & Tungatarova, A. T. (2019). Artificial neural network features. ISJ Theoretical

& Applied Science, 04 (72), 71-74.
Soi: http://s-0-i.org/1.1/TAS-04-72-12

Introduction

Time - this is one of the most interesting
concepts that interest people since Ancient times.
Mankind has always sought to understand and
subjugate time because knowledge of the future gives
unprecedented power of decision-making in various
fields of human activity. The question of determining
the future was and remains relevant today. Of great
interest are the problems of weather forecasting based
on the results of appropriate atmospheric
measurements, selection of new species of plants and
animals, determining the capabilities of individuals in
certain areas with the help of an appropriate system of
control tests, etc. Particular importance is forecasting
in such areas as industry, Economics, Commerce
(forecasting economic indicators, price dynamics for
a particular product, the rate of shares for some time
ahead, etc.).

However, to create a time machine man cannot,
we know that it was in the past, but it is precisely to
assert the state of things in the future is not given to
any of us. Despite this, people have always sought to
predict the future, using a variety of ways: in the
common people for a long time popular folk signs,
mathematicians use more formal methods and
methods of forecasting, they use statistical and
probabilistic characteristics, which is possible with a
certain probability to say that the future event will
happen or not.

Along with the traditional methods of
forecasting, the theory of artificial neural networks is

Doi: éros¥ef https://dx.doi.org/10.15863/TAS.2019.04.72.12

rapidly developing, which has proven itself in the field
of management, where it is necessary to use human
intelligence, in particular in solving forecasting
problems. This scientific direction was born at the
junction of such Sciences as neurobiology, chemistry,
physics, mathematics, computer science, philosophy,
psychology, etc. Interest in neural networks was
caused by both theoretical and applied achievements
in this field. Neural networks have suddenly opened
up the possibility of using computing in areas
previously related only to the field of human
intelligence, the possibility of creating machines, the
ability to learn and remember in an amazing way
reminiscent of human thought processes.

Materials and Methods

Artificial neural networks consist of elements,
the functionality of which is similar to most of the
elementary functions of a biological neuron. These
elements are then organized in a way that may or may
not correspond to the anatomy of the brain. Despite
this superficial similarity, artificial neural networks
exhibit a surprising number of properties inherent in
the brain. For example, they are trained on the basis of
experience, generalize previous precedents to new
cases and extract essential properties from the
incoming information containing unnecessary data.

Despite this functional similarity, even their
most optimistic defender will not assume that in the
near future artificial neural networks will duplicate the
functions of the human brain. The real "intelligence"
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demonstrated by the most complex neural networks is
below the level of the earthworm, and enthusiasm
should be moderate in line with modern realities.
However, it would also be wrong to ignore the
surprising similarities in the functioning of some
neural networks with the human brain. These
capabilities, however limited today, suggest that a
deep penetration into human intelligence, as well as a
host of revolutionary applications, may be just around
the corner.

Artificial neural networks can change their
behaviour depending on the external environment.
This factor is more responsible than any other for the
interest they generate. After the input signals are
presented (possibly together with the required
outputs), they are self-tuned to provide the required
response. Many training algorithms have been
developed, each with its own strengths and
weaknesses. There are still problems as to what the
neural network can learn and how the training should
be conducted.

The network response after training can be
somewhat insensitive to small changes in the input
signals. This inherent ability to see an image through
noise and distortion is vital for pattern recognition in
the real world. It overcomes the strict precision
required of an ordinary computer and opens the way
to a system that can deal with the imperfect world in
which we live. It is important to note that an artificial
neural network makes generalizations automatically
due to its structure, rather than through the use of
"human intelligence" in the form of specially written
computer programs.

Some of the artificial neural networks have the
ability to extract the essence from the input signals.
For example, a network can be trained on a sequence
of distorted versions of the letter "A". After
appropriate training, the presentation of such a
distorted example will lead to the fact that the network
will generate a letter of perfect form. In a way, she'll
learn to produce something she's never seen. This
ability to extract the ideal from imperfect inputs raises
interesting philosophical questions. It resembles the
concept of ideas put forward by Plato in his
"Republic”. Anyway, the ability to extract perfect
prototypes is a very valuable quality in humans.
Artificial neural networks are not a panacea. They are
obviously not suitable for tasks such as payroll. It
seems, however, that they will be preferred in a large
class of problems of pattern recognition, forecasting,
the creation of associative memory, Economics,
management of objects that are poorly or not cope
with conventional computers.

Climate change on Earth may not only be
gradual. A catastrophic shift is also possible, which
will require emergency, including military, response
measures. This is the main conclusion of the report
"The Weather Report: 2010-2020", prepared by
professional futurists commissioned by the US

Department of Defense. According to experts, global
climate change can completely destabilize the
political situation on the planet. Among the" plausible
" scenarios are the famine in Europe and the rivalry of
nuclear powers over scarce water resources. In their
forecasts, the authors-Peter Schwartz and Douglas
Randall-proceed from the possibility that as a result of
natural changes in completely different laws will
suddenly live the world ocean. Europe, Asia and
North America than lose the usual heat. And in the
southern hemisphere, on the contrary, will become
hotter. According to scientists, the Earth has already
experienced something similar 8200 years ago.
Mankind is known, in particular, very recent historical
phenomenon - a Small glaciation. It lasted from about
1300 to 1850. Because of the deteriorating weather
conditions, Europeans had to leave Greenland, the
Viking civilization faded.Only with 1315g. by 1319,
the famine had wiped out tens of thousands of people,
the report says. But then humanity was much smaller.
Despite the huge increase in scientific and technical
weapons, man is now extremely vulnerable to the
forces of nature. The world's population is enormous,
with a large proportion living in poverty, as well as in
areas that are "at risk" from a natural point of view. In
the event of a catastrophic climate change, food,
water, and strategic minerals (not least oil) are the
main threats. All this creates the ground for wars. The
proliferation of nuclear weapons also appears to be"
inevitable™.

Artificial neural network (-s) - a mathematical
model, as well as its software or hardware
implementation, built on the principle of the
functioning of biological neural networks—networks
of nerve cells of a living organism. This concept arose
in the study of processes occurring in the brain, and in
an attempt to simulate these processes. After the
development of training algorithms, the obtained
models were used for practical purposes: in
forecasting problems, for pattern recognition, control
problems, etc.

Ins is a system of connected and interacting
simple  processors (artificial neurons).  Such
processors are usually quite simple (especially
compared to the processors used in personal
computers). Each processor on such a network deals
only with the signals it periodically receives and the
signals it periodically sends to other processors. And,
nevertheless, being connected to a sufficiently large
network with controlled interaction, such separately
simple processors together are able to perform quite
complex tasks.

Neural networks are not programmed in the
usual sense of the word, they are trained. The
possibility of learning is one of the main advantages
of neural networks over traditional algorithms.
Technically, the training is to find the coefficients of
connections between neurons. In the learning process,
the neural network is able to identify complex
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relationships between input and output data, as well as
perform generalization. This means that if the training
is successful, the network will be able to return the
correct result based on the data that was not in the
training sample, as well as incomplete or "noisy",
partially distorted data.

During the learning process, the network views
the training sample in a specific order. The order can
be sequential, random, etc. Some network studying
without a teacher looking at a sample only once. Other
networks that study with the teacher view the sample
multiple times, with one full pass through the sample
called the learning age. When training with a teacher,
the set of initial data is divided into two parts — the
actual training sample and test data; the principle of
separation can be arbitrary. The training data is fed to
the network for training, and the test data is used to
calculate the network error (the test data is never used
to train the network). Thus, if the error on the test data
is reduced, then the network does perform a
generalization. If the error on the training data
continues to decrease and the error on the test data
increases, then the network has stopped generalizing
and simply "remembers" the training data. This
phenomenon is called network retraining or
overfitting. In such cases, training is usually
discontinued. In the process of learning can manifest
other problems, such as paralysis or the ingress of the
network into a local minimum of surface errors. It is
impossible to predict in advance the manifestation of
a problem, as well as to give clear recommendations
for their resolution.

All of the above applies only to iterative
algorithms for finding neural network solutions. For
them, really nothing can be guaranteed and it is
impossible to fully automate the training of neural
networks. However, along with iterative learning
algorithms, there are non-iterative algorithms that
have very high stability and allow to fully automate
the learning process.
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Even in the case of successful, at first glance, a
learning network is not always taught exactly what it
wanted from the Creator.

Testing the quality of neural network training
should be carried out on examples that did not
participate in its training. At the same time, the
number of test cases should be higher, the higher the
quality of training. If neural network errors have a
probability close to one billion,then a billion test cases
are needed to confirm this probability. It turns out that
testing well-trained neural networks becomes a very
difficult task.

There are two directions of Artificial Intelligence
(Al) development:

The decision of the problems connected with the
approach of specialized Al systems to

human capabilities, and their integration, which
is realized by human nature. Creating an artificial
intelligence that represents the integration of already
created

Al systems into a single system capable of
solving the problems of mankind (see: Strong and
weak artificial intelligence).

But at the moment in the field of artificial
intelligence, there is the involvement of many subject
areas that have more practical relation to Al, rather
than fundamental. Many approaches have been tried,
but no research team has yet approached the
emergence of artificial intelligence.

An artificial neuron simulates in the first
approximation the properties of a biological neuron.
At the input of an artificial neuron receives a set of
signals, each of which is the output of another neuron.
Each input is multiplied by a corresponding weight,
similar to the SYNOPTIC force, and all products are
summed, determining the level of activation of the
neuron. For rice.1 a model implementing this idea is
presented.

Figure 1. Artificial Neuron

Conclusion

Although network paradigms are very diverse,
almost all of them are based on this configuration.
There are many inputs denoted by x1, x2, X3 .xn, is
fed to the artificial neuron. These input signals,

collectively denoted by the vector X, correspond to
signals coming into the synapses of a biological
neuron. Each signal is multiplied by the corresponding
weight wl, w2, w3 .wn, and is supplied to the
summing unit, indicated SUM. Each weight
corresponds to the "strength" of a single biological

Philadelphia, USA

73

2 Clarivate
Analytics indexed



ISRA (India) = 3.117 SIS(USA)  =0912 ICV (Poland)  =6.630
; ISI (Dubai, UAE) =0.829 PHHII (Russia) =0.156  PIF (India) =1.940

Impact Factor: g (australia) =0.564 ESJI(KZ)  =8716  IBI (India) = 4.260
JIF =1500 SJIF (Morocco) =5.667 OAJI (USA) = 0.350

synaptic connection. (The set of weights is
collectively denoted by the vector W). The summing
block corresponding to the body of the biological
element adds the weighted inputs algebraically,
creating an output.

The development of neural networks has caused
a lot of enthusiasm and criticism. Some comparative
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Introduction

Initially, the development of the problem of
protecting the privacy of the network arose due to the
fact that the owner of the information for their own
reasons did not want to share it
And with the development of NTP and NTR, there
was an increase in the scale of human activity, as a
result of which a new characteristic distinction from
simple knowledge - “price” - appeared. A person who
possesses information can produce all sorts of
manipulations with it, but the final result will still be
getting a certain benefit (material, military, political,
etc.), it all depends on what goals the owner of a
limited resource has.

Information technologies are rapidly developing
in the 21st century, more and more taking root in our
everyday life, and life without them is already
unimaginable.  Information  technologies have
penetrated into all spheres of activity: education,
economics, politics, manufacturing, so-called service
services have appeared, which markedly facilitated
the exchange of information between different
business units. Information at the present stage is not
just an expensive, exclusive resource, but also a
stream of certain information about the strategic
nature of a particular entity, the disclosure of which

causes irreparable damage and may lead to
bankruptcy. For example, losses due to the recovery
of information, losses due to interruptions of
production, losses due to the loss of most significant
customers.

Materials and Methods

Information technology, being a military
development of the NATO, significantly simplified
such processes as production, distribution, exchange
and consumption, which contributed to accelerating
the product life cycle and maximizing profits.
Actually, such a “tidbit” as information about the data
of a successful company cannot remain unnoticed for
a long time by attackers who carry out various types
of attacks in order to gain access to confidential
information. In this connection, the problem of
information security becomes more acute. After all, it
was not without reason that Mayer Rothschild said the
phrase, which became winged: "Who owns the
information, he owns the world."

Using the latest methods and means of
information network protection, it is impossible to
achieve absolutely perfect network security and,
moreover, network security increase leads to
inconveniences in its use, restrictions and difficulties
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for users. Moreover, it is necessary to choose the best
option to protect the network, which would be
convenient, did not create great difficulties in using
the network and at the same time guaranteed a decent
level of information privacy protection.

The relevance of the topic of this work is to
properly ensure the security of information in the
network - this is one of the fundamental components
of its optimally stable operation. Maintaining of which
requires the performance of controlling functions,
timely modernization of outdated anti-virus databases
and the use of innovative methods and means of such
information protection. Therefore, as long as there are
threats to the security of information in networks,
questions of methods and means of protection will
remain relevant.

The Information Security System (ISS) is a
multifaceted, multilateral set of tools, methods and
measures to protect information. When considering
the structure of an ISS, a traditional approach is
possible that would single out the subsystems
providing it.

In the information security system, the target
functions have specific types of their own software
and other software, with which the system will
perform protective functions. Next, we consider in
more detail the types of such software. It is impossible
to talk about security guarantees without a legal
framework, which is a set of regulatory and by-laws,
regulations, job  descriptions, manuals, the
requirements of which are mandatory.

Organizational support is of paramount
importance, as it usually implies the implementation
of information security with the help of specialized
structural units (for example, security, security
service, etc.)

Information support contains the parameters,
information, indicators and basic data for solving
problems that ensure the functioning of the ISS.
Hardware is a complex tooling system with technical
means for the functioning of an effective security
system.

Of course, the ISS has the necessary software.
This refers to various accounting, statistical and
information programs that can provide an objective
assessment of the presence of dangerous channels of
leakage and identify ways of unauthorized access to
confidential data.

In addition, the ISS also has its foundational
basis on mathematical software, which contains
mathematical methods used in calculating the risk
assessment of technical means that intruders have to
calculate the norms of sufficient protection.

And finally, the regulatory and methodological
support has the norms and regulations of the activities
of the services, bodies and means, which are various
methods of ensuring information security. It should be

noted that of all protective measures in the present, the
main role is played by organizational measures. So,
the question arises about the organization of security
services.

Let us turn to specific methods and means of
ensuring the security of information.

The fundamental and paramount method of
protection is the obstacle method, which is based on
physically blocking the attacker's path to information.

The second, more important method is the access
control method - a method of protecting the
confidentiality of information by regulating the use of
all IT and IP resources.

You can also secure data transmission over
communication  channels  using  encryption
mechanisms. The encryption mechanism is a
cryptographic closure of information. It should be
emphasized the special reliability of this method. But
there is a weak spot in cryptographic systems - this is
the problem of key distribution.

The most important protection function is the
function of countering attacks of virus programs,
which has in its arsenal a whole range of various
measures and the use of anti-virus programs and, if
necessary, the restoration of IP after a virus attack.

Software tools are of no small importance and
are a complex of special programs and software
systems designed to protect the confidentiality of
information in the IP.

In addition to the above, there are still
organizational, legislative and moral-ethical remedies.
Organizational means carry out production activities
in IP in such a way that information leakage is
impossible and all processes in IP are under the
control of management.

Legislative remedies are described by the laws of
the country that regulate the rules for using,
processing and transmitting information of limited
access and establish penalties for violation of these
rules.

There are moral and ethical remedies that have
traditionally been established earlier but can also be
developed intentionally. A typical example of such
regulations is the Code of Professional Conduct of the
Members of the US Computer Users Association.

We list the standard operating system security
tools:

1. This is primarily a security event log.

The security event log for the enterprise is
mandatory, as it allows you to monitor the attempt to
hack the network and track the source.

2. A second, equally important tool is the
Encrypting File System (EFS) encrypted file system.

It makes it possible to significantly strengthen
the protection of information by encrypting files and
folders on NTFS volumes. The principle of encrypting
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an EFS file system is that folders and files are
encrypted using pair keys.

Therefore, to decrypt data, the user who wants to
access files and folders must have a special key.

3. Registration cards of users.

At the enterprise, each employee has a special
registration card for using the resources of the local
network where the user information is located — the
name, password, and restrictions on the use of the
network.

4. Control over network activities.

5. Determination of user rights, which include
logging into the local computer, setting the time,
copying and restoring files from the server and
performing other tasks.

6. Control over sessions at workplaces.

If the username and password are similar to
those in the account card, the server notifies the
workstation that the session has started. The server
also loads other information when starting a user
session, such as user settings, its own directory, and
environment variables.

7. The policy of
passwords.

The enterprise has all aspects of the password
policy: a password length of 8 characters, the age of
the password and the originality of the password,
which guarantees the protection of the user from
changing his password.

At the present time, none of the directions of the
branches of economic activity cannot do without the
means and methods of protecting the confidentiality
of, especially important resources.

The modern market for innovative technologies
has a huge range of hardware and software designed
to ensure data integrity.

Therefore, it is very important to choose such a
rational ratio as the optimal data privacy protection
and reasonable price.

To date, it is impossible to imagine what
responsibility the choice of antivirus is reliable for any
user, who could easily guarantee the stable operation
of a personal computer and immunity to its files.
According to the rating of the most popular free
programs you can select the following types:

1. Avast Free Antivirus - an excellent proven
free antivirus, which has earned recognition of
millions of users thanks to its reliable protection
against Trojans and viruses.

2. 360 Total Security - a powerful set of tools to
maintain the normal functioning of the operating
system.

3. Panda Antivirus Pro - a characteristic feature
is the protection of the user's computer from the most
well-known types of virtual threats.

registration cards and

4. ESET NOD32 Smart Security - a great
comprehensive solution to protect your computer
from viruses, trojans, adware and from spam.

5. Avira Free Antivirus - the most common
antivirus, which is capable of quite effective
protection against viruses. Not many can boast such
an advantage over rivals like going to cloud
technology, which is able to protect a computer from
the latest threats.

Conclusion

In the course of researching the topic of the
article: “Methods and means of protecting information
in networks”, it was revealed that anti-virus protection
is a fundamental, dominant basis for maintaining the
integrity of an information system, especially as those
wishing to encroach on the confidentiality of
information circulating in networks increases
exponentially.

Thus, the most rational decision, according to the
author, to ensure security in the IP, the system
administrator needs to take into account not only the
basic principles of information security but also to
monitor constantly improving methods and methods
of protection. A specific information security policy
should be created, taking into account such parameters
as the characteristics of the organization, the nature of
its activities and budget. In the age of progress and
rapid development of innovations, constant quality
monitoring is required to identify new potential
threats, and, in accordance with this, timely updating
of software and hardware protection systems.

Information is the most valuable and expensive
resource, serving as an exclusive product in the world,
for which there has always been and will be in
demand. For this reason, the attackers, using all sorts
of sophisticated methods, have tried and will try to
seize this limited resource to meet their own needs.

At the moment, IT technology is the most
profitable line of business, requiring minimal
investment and guaranteeing maximum profit in the
case of creating unique, previously non-existent
innovations. According to the latest media reports, this
activity is ranked first in the world. But, unfortunately,
venture companies pursue, as is known, not always
noble goals. Therefore, the development of
information technologies encourages the unification
of efforts by various I T specialists around the world to
improve methods and means that could fully and
qualitatively assess the threats to the security of the
information sphere and react to them in a timely
manner.
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Introduction Materials and Methods

There are various models of economic The relationship  between theories  of
development (model of Germany, USA, China, the development and the concept of human development
countries of Southeast Asia, Uzbekistan, Japan and until the last quarter of the twentieth century, each of
other  countries).  Developed countries are these sciences chose its own, specific criterion of
distinguished in terms of economic development development, which led to an artificial separation of
(USA, Japan, Germany, Sweden, France, etc.); the concepts of economic development, social
developing countries (Brazil, India, etc.), including development, democratic and social progress. These
the least developed (mainly the states of Tropical developmental perspectives were combined only in
Africa), as well as countries with economies in the concept of human development. In the concept of
transition (former Soviet republics, countries of human development, the main indicator is progress in
Central and Eastern Europe, China, Vietnam, human development. The formation of the concept
Mongolia), most of which occupy an intermediate took place as the result of a search for a single,
position between developed and developing countries. universal, humanistically oriented development

The essence of progress was differently criterion. Such criteria embody the level of economic
understood in sociology, philosophy, and economics. development, the achievements of science, the
This understanding depended to a large extent on what principles of management and the socio-political state
criterion to take as the basis of this progress - the of society, the level of education and health, the
consciousness of freedom, the level of economic environment, as well as a way of life up to moral
development, the achievements of science and consciousness and worldview. “The concept of human
technology. development, notes Mahbub ul Haqg, is in fact a

comprehensive concept of development,
encompassing both goals and means, both
productivity and equity, both economic and social
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development, both material benefits and social
provision [1]. In general, if we talk about the
development of society, not only from the point of
view of economic development, but also human
development, this is a complex, contradictory and
rather difficult-to-change process. This development
is characterized by unevenness, it cannot be
straightforward, in the ascending line, but includes
periods of growth and recession, quantitative and
qualitative changes, positive and negative trends.
From this position it is necessary to talk about the
socio-economic category of development.

As a social category, development is a process of
reorganization and reorientation of the entire social
system, including social and administrative structures,
as well as in public consciousness, traditions and
stereotypes. Social growth can play a positive role
with an even distribution of its results, especially
among vulnerable segments of the population. Other
determining factors in expanding choices and
opportunities are a long healthy life, education, the
availability of an adequate standard of living, and the
enjoyment of political and civil liberties.

The philosophers of antiquity, Democritus,
Plato, Aristotle, Lucretius, and others tried to
comprehend the nature of social development. A
sample of the utopian social and political structure of
society was portrayed by Plato (the dialogues "State"
and "Laws"). The ideal state, according to Plato, is the
just rule of the best by philosophers.

The concept of progress is inseparable from
equality and social justice. This postulate, being one
of the main aspects of the concept of human
development, runs through the works of scientists and
philosophers of the East, who also tried to assess the
role of man in development. As the great Abu Ali Ibn
Sina asserted, “a person becomes a person precisely
because it satisfies the needs of others and others act
in the same way. One plants the plants, another bakes
bread, the third sews, the fourth makes a needle, and
so everyone gathers to meet each other's needs. ” [2].
According to the statements of A.Navoi, man is the
most valuable, the best, “the most desirable of the
created things” on the Earth. Everything is created for
the sake of man and for him. "The purpose of all
creations, the sun and the universe, mountains and
plains, seas and rivers, plants and animals, flowers and
nightingales, air and fire, the seasons of the year, i.e.
all beautiful nature, its inexhaustible wealth, charms,
is the service of man. "[3]. Beruni argued that the
prosperity of the country is determined by the state of
the sciences, their flourishing. According to Beruni,
the highest happiness of a person is knowledge, since
he is endowed with reason. Only such an
understanding of happiness will bring peace and
prosperity to society. “True pleasure is delivered only
by the fact that the desire for something increases the
more, the more a person owns it. And this is the state
of the human soul when it comes to know what it did

not know before ” [4]., and the highest human dignity
is caring for others and, especially, for poor people.

A significant contribution to the development of
the concept of social development was made by
scientists of the Enlightenment. Diderot considered
man to be the highest value, the only creator of all the
achievements of culture on earth, the rational center of
the universe, the point from which everything should
proceed and to which everything should return.

Jean-Jacques Rousseau, who was also looking
for ways to combine a rational and justly organized
social life, had a dialectical idea of combining
progress and regress in social development. Thus, the
emergence of inequality was both a manifestation of
progress and a manifestation of regression in the
development of society. It was a progress because it
was based on the process of improvement, and regress
- because, as a result of development, it won the race
as a whole, the individual lost. The political ideal of
Rousseau was direct democracy, carried out on the
basis of a social contract, the essence of which is that
“each of us gives our personality and all our strength
under the supreme leadership of the common will, and
together we accept each member as an indivisible part
of the whole” [5]..

The essence of the philosophical and historical
concept of Hegel’s development is formulated in the
words: “reason in history”. The reason in history is
carried out in such a way that every nation gets the
right to contribute to the process of ascending self-
knowledge of the world spirit. According to Hegel,
history moves forward not as an automatic process; it
is made up of the actions of individuals, each of whom
seeks to realize their own interests and goals. At the
same time, there are also some other, public results in
which the "cunning of the mind of history" is hidden.
This "trick" was noticed by an eminent British
economist, the founder of the theory of market
economy Adam Smith in his famous "Invisible Hand"
principle. Every individual, according to Smith,
striving to satisfy his interests and goals contributes to
the achievement of public benefit: “in this case, as in
many others, he goes with an invisible hand to a goal
that was not at all part of his intentions. Pursuing his
own interests, he often serves the interests of society
more effectively. ” [6]. It should be noted that the
problems of development and the choice of the
optimal criteria for its assessment are the most
important research topic of representatives of various
schools of philosophical thought.

The modern historical situation is unique and
inimitable. Its uniqueness lies in the fact that in our
epoch humanity faced common global problems,
which brought it together with a common historical
destiny caused by the global interdependence of the
socio-economic,  political and  socio-cultural
development of all countries and peoples. The
uniqueness of modernity is determined by the
diversity of development paths and types of economic

Philadelphia, USA

80

2 Clarivate
Analytics e



ISRA (India) = 3.117 SIS(USA)  =0912 ICV (Poland)  =6.630

; ISI (Dubai, UAE) =0.829 PHHII (Russia) =0.156  PIF (India) =1.940

Impact Factor: g (australia) =0.564 ESJI(KZ)  =8716  IBI (India) = 4.260
JIF =1500 SJIF (Morocco) =5.667 OAJI (USA) = 0.350

systems, the difference in national cultural and
political traditions of different countries. It is the
effect of these factors that caused the emergence of a
new paradigm of social development - human
development. Taking into account these factors, social
orientation towards human development is the most
acceptable, perhaps the only effective way to achieve
progress.

Conclusion

Human development is of particular relevance,
which means that the reorientation of the economy
towards solving social problems has acquired against
the background of aggravating environmental
problems. The solution of global and regional
environmental problems is impossible without a
transition to an “economy for man”. This thesis is
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THE HISTORY OF IDEOLOGICAL VIEWS THAT INFLUENCED THE
FORMATION OF THE WORLDVIEW OF ABU HAMID GHAZALI

Abstract: This article is devoted to the great thinker of the Muslim East Abu Hamid Ghazali, as well as the
history of the formation of his ideological views. The thinker lived during the development of science and the decline
of Islamic values in the eyes of believers, due to the large number of religious groups. It is not for nothing that he is
also called “Muhyid-Din” - the reviver of religion, since he managed to adapt Islam to the requirements of his time,
without introducing innovations into religion. Ghazali acknowledges the doctrine of the inconvenience and eternity
of the Quran; moreover, he assures that the Quran, Taurat (Pentateuch), Injil (Gospel) and Zabur (Psalms of David)
are the same book of God, communicated through the revelation to the messengers of God, existing eternally in
substance of god.

In shaping his ideological worldview, Ghazali adopted from the Sufis their love for God, his knowledge of him,
as well as his ethical views, which were close to the interests of religion. Thanks to Ghazali, the Sufi doctrine ceased
to contradict the Qur'an, the Sunnah, and the Shari'ah. In matters of social justice, kindness, moral and ethical values,
in the classification of sciences Ghazali proceeded from the teachings of Sufi Abu Talib Mackey, which are expressed
in the work of the thinker "lhya ulum ad-din".

Abu Hamid Ghazali was not a philosopher in the full sense of the word, but he found the answer to all his
questions and worked out his laws for the development and progression of human society. His views and theories
have gone through many centuries and proved their right to actuality and existence in our time.
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Introduction development of scientific interest to this issue. The
Today, society feels the power of historical studied period of time in which Abu Hamid Ghazali
documents which are invaluable from the moral point lived and worked in history is called the Middle
of view, and seeks to comprehend their historical centuries. The life of the scholar covers the second
essence. half of the XI - the beginning of the XII century. The
The core idea contained in the ideological 11 th century, historian V.V. Barthold, calls the
heritage of al-Ghazali, the call for perfection, the century of the highest flourishing of Muslim culture
humanization of social relations, comprehensive and the beginning of its decline [3,183]. The life of
concern for the spiritual development of man are Ghazali, which is one of the least studied periods in
successive and relevant today. They became a new the medieval history of the Arab state, falls in the
orientation in covering the traditional problems of the period of Seljuk rule. In the XI century, there is a
Muslim history of the Middle century. decline in peasants uprisings.
“One of the most important phenomena in the
Materials and Methods socio-economic and political life of the Arab caliphate
The ideological inconsistency of the historical during this period was the arrival in the territory of the
view of feudalism on the concept of society was one state of a large mass of Turkic nomads. One of the
of the most important ideological prerequisites for the Turkmen - Oguz clans - the Seljuks - later created a
[ ]
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powerful state in the territory of the caliphate [2,17].
During this period, the state took measures for the
development of urban life, trade and industry. The
period of the Seljuks was also characterized by the fact
that they were patrons of poetry and science. Many
scholars and poets wrote their works at their court.

The Seljuks were devout Muslims (Sunnis) and
tried to destroy Shiism, which was the focus of Abu
Hamid Ghazali, who was supported by the Vizier, as
well as the de facto ruler in the country Nizam ul-
Mulk (1063-1092). These were the years of economic
and cultural growth. Nizam ul-Mulk was the patron of
science, literature and art. In Basra, Herat, Nishapur,
Bukhara, Samarkand and Baghdad, he opened
religious schools (Nizamiyya) [2,19]. This time was
also a period of fierce religious struggle, the activity
of various sects, professing the views adopted from
other beliefs, intensified. As Bartold V.V. points out,
the struggle was already fought not between landlords
and farmers, but between castles and cities [3.185].
Under the castles, the scientist is referring to the
Ismailis (assassins). * The Ismailis were supported by
the south-western part of Khorasan (Kuhistan), where
2/3 of all Ismailits castles were located, and the
fortress of Alamut was the seat of the head of the sect.
If the Fatimid dynasty * initially fully supported the
Ismailis, then at the end of the XI century there was a
gap between them. The complex socio-political and
social life in the Caliphate, along with the Ismaili sect,
gave rise to a plurality of different religious and
political trends. Russian academic of Islam S.M.
Prozorov in his book reveals the ideological origins of
these religious movements. In the 7- 8 th centuries,
among Muslims there were differences in the
understanding of faith and in relation to the person
who committed a serious sin. The most radical
position was occupied by Kharijites (al-Khavarij).
They argued that a person who committed a serious
sin ceases to be a Muslim and becomes an unbeliever
(kafir) [4, 7]. The Muridzhits (al-murdzhia)
proclaimed the actions of man as secondary, and those
who preserve the purity of faith in the heart, despite
the sin committed, are a true Muslim.

Mutazilites (al-mutazil) occupied the middle
position. They developed the doctrine of "average
condition" (al-manzil bayn-lI-manzilatain) of a
Muslim and called for a neutral position in conflicts.
First-generation  Muslims  argued about the
predestination of human actions and actions. A group
of Muslims who believed in divine predestination
received the name of the Dzhabritov (al-Jabriya).
Later in Islam, the Qadarite (al-Qadariya) was born,
relying on human freedom in their actions, and their
successors were the Mu'tazilites. Muridzhits remained
neutral in this dispute. Also, the fact of the origin of
the Koran was considered a controversial issue.
Particularly distinguished in this dispute were the
advocates of the creation of the Qur'an — the

mutazilites, and its incompatibility — the hanbalites
[4,10].

But at the root of all these disputes and
unresolved issues remained the problem of sovereign
power. Each religious grouping tried to convince the
population of the Caliphate of the truth of their
dogmas, which especially became the ideological
slogan of the struggle of “righteous” movements
against “unrighteous rulers”, namely the Kharijite and
Shiite movements [4,10]. The reason for such disputes
was the discrepancy about the predestination of
human destiny. The early Muslims were convinced
that the life of a person with all his works and thoughts
was premature. With the emergence of such disputes,
the question of what is true faith arose before Muslims
with all the urgency, which contributed to the
appearance of the antonyms of "orthodoxy". As S.M.
Prozorov notes, an expert on Islam as an ideological
system, the reason for these disputes was that Islam
did not have an institution for the legalization of
dogmas like the Ecumenical Councils, and that Islam
(Sunni) did not know the sole infallible chapter
churches [4,10,11].

Islam rejected the existence of the institution of
the church, along with the state. The interpretation of
the dogmas of religion was not the responsibility of
the caliph or state institutions. Public opinion involved
private individuals - religious leaders (ulama and
fagih). The doctrines of these ulamas, which the
Caliph adopted, became generally accepted and
official only for a limited period of time. In other
words, Islam does not recognize the mediation
between God and the believers, the mediation that the
Church performs in Christianity [4,11].

Already in the middle of the 8th century, Islam
was filled with various theological and legal schools.
Representatives of one school could be hostile to
certain views of another, and at the same time agree
with them on other matters. For example, the dirarites
agreed on some issues of dogma with Sunnis, in others
with mutazilites, in the third with najdzharits, while at
the same time diverging with them on a number of
other issues.

At the beginning of the 10th century, the
theological school of Asharites (al-Ashariya)
succeeded in creating a compromise doctrine on
predestination and freedom of human will. “While
recognizing Allah as the creator of all things, the
Asharites at the same time argued that a person®
acquires “his actions, participates in their
accomplishment” [4,9]. This doctrine later became the
subject of heated debate among Muslims. Asharism
had a great influence on Abu Hamid Ghazali. He
became one of the ideological origins of the formation
of the concept of the thinker. The founder of asharism
is Ali b. Ismail Abu-l-Hassan al-Ashari - the famous
Muslim theologian - Mutakallim *. A fundamental
step in the life of Ashari was his public renunciation
of the teachings of the Mu'tazilites.
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At the beginning of his life, the theologian was a
jealous advocate of the Mutazilites, but after about a
quarter of a century, Ashar was known as
Nemutazilite, who converted to Shafi'i madhhab. *
Academician S. Prozorov, who studied al-Ashari’s
work as a doxographic source, claims that the
theologian was in the center of the ideological
struggle, which led among themselves representatives
of different directions and schools of Islam for the
approval of their teachings only "faithful." In his
writings Ashari paid more attention to the Qur'an and
the Sunnah. In these major sources of Islam, the
theologian saw a rationalistic method of resolving
disputes - the basis of al-kalam, and considered the
Mutakallim true Sunnis. If Ghazali adopted his view
on the Qalam from Ashari, then the Shafiite mazhab
helped him in forming his views on figh *.

At that time, the political situation in the
Caliphate was aggravated, the government was not
determined about the theological and legal sense
(mazhab) of the state religion and Abu Hamid
Ghazali’s speech about the spiritual revival of the
Muslim community were by the way. Al-Ghazali’s
desire to reconcile opposing ideological tendencies in
a society dominated by religion is explained by his
desire to alleviate the social and ideological
contradictions that have a destructive effect on the
foundations of the Caliphate.

The theologian al-Ghazali, appointed at one time
to a leadership position at the Nizamiya Madrasa in
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Baghdad, could not help but understand that his
efforts, both in the field of teaching and composing,
should be aimed at protecting the centralized state,
from the types of the incarnation on earth of divine
will . Nizam ul-Mulk, the patron saint of Mohammed
Ghazali, deliberately appointed him to the post of
rector of Nizamiya in Baghdad, hearing his speech
against religious sects. Vazir Malik Shah saw in the
face of the young Ghazali a “reviver” and conciliator
who would balance religious conflicts.

Conclusion

Summarizing the above, it should be pointed out
that, despite his short life, Abu Hamid Ghazali left a
huge legacy as a guide for future generations.
Awarded the high title of Imam, "Islam Cause" the
thinker proved the consistency of his doctrine, as well
as its significance for Muslim believers, who preferred
his views to others. Studying the life of Ghazali shows
that his activity was not aimed at conquering his
vocation. Ghazali thoroughly studied all the doctrines
that existed at that time, and could conduct disputes
on all topics.

The breadth and versatility of the thinker’s
views, his belief in the improvement of human nature,
his struggle with various sects that undermined the
foundations of the Caliphate, and efforts to reconcile
Sunnism and Sufism make Ghazali one of the
foremost thinkers of the East of the late 11th - early
12th centuries of great interest for modern researchers.
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PEIIEHUE ITPOBJIEM BE30IACHOCTH IIOBAPEHHOM COJIM. YJIbTPA3BYK B OUUCTKE
MOBAPEHHOM COJIM OT IPUMECEM MBIIIbSIKA, KAIMHWA U MEIA

Annomauyusn: IIpeonoiceno peutenue npobremvi 6€30NacHOCMU NOBAPEHHOI COMU — HOBbIIL NOOX0O0 K OHUCTKE
KOHYEHMPUPOBAHHLIX PACTNEOPO8 NOBapeHHol coau (= 280 2/n) om npumecell MOKCUUHBIX DIeMEHMO8. MbIUbIKA,
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KAOMUsi U Meou. DKCHEePUMEHMANLHO YCIMAHOBIEHO, YO NPU OYUCIKe KOHYEHMPUPOBAHHBIX PACMEOPO8 NOBAPEHHOU
coau =280 2/n, ucnonvzoganue 6 Kavecmee KOJIIEKMOPA CMeCU 2UOPOKCUOA MAZHUS U KapOoHama Kanbyus, npu
Konuuecmee 2UOpOKCUOa MacHus e MeHee 4 Mmonv/1, a euopokcuda karoyusi 1 - 2 MMonb/1 ¢ unmencugukayuer
6030eticmeuem yrompassyka uacmomoti 18 - 53 kl'y, unmencusnocmoio 1,0 - 2,5 Bm/cm? u ynompaszeyka uacmomoti
2-4 MI'y unmencusnocmoio 0,75 - 1,25 Bm/cm? 6 meuenue 30-45 ¢ nosgonsiem noevicumv CmeneHv OYUCHKU
KOHYEHMPUPOBAHHBIX PACMBOPO8 nosapennou coau ¢ 12-33 % oo 90-97 % .

Kniouesvie cnosa: 6ezonacnocmo, nosapennas cob, YibmpaseykK, 4acmoma, UHMEHCUBHOCHLb, MbIULbSIK, MeOb,

KAOMU.

BBenenue.

IloBapeHHass cojib  SIBISIETCS  Ba)KHEHIIMM
MUIIEBBIM MPOAYKTOM. be30macHOCTh NOBAapeHHOU
CONIM  ONpeneisieTcss  COAEp)KaHHEeM  Ipumecel
TOKCUYHBIX 3JIeMEHTOB. [Ipuuem, ouducTKa OT
IpUMecel MBbIIIbsAKA, KagMHUs M MeIu CUHUTaeTcs
CIIOKHOM TEXHOJIOTUUEeCKO 3aaaueii [1, 2].

Onmucan [3] croco6 OYUCTKY MOBAPEHHOM COJIH,
BKJTIOYAIOLTUH CKJIabIBaHUE €€ B OYPTHI U IPOMBIBKY
aTMOC()EpHBIMH OCaJKaMH OT COJEeH MarHus W
HEpAacTBOPUMBIX B Boze npumeced [1]. Hegoctatkom
crnocoba  sBIAETCS  JUIMTEIBHOCTH  IIpolecca,
3aHUMaeT 3-4 Mmecsla, NOTepH TOTOBOM MPOIYyKUUU
15-20% wu HemocTaToyHass CTENEHb OYHCTKA OT
MpUMece TOKCHYHBIX 3JIEMEHTOB MBIIIbBSIKA, MEIH
KaaMusi, He TpeBbiaromas 5% [3].

Tarke omucaH croco® OYUCTKU TMOBAapPEHHOMN
COJIH, BKJIIOYAIOIIHUII ee OXJIaKIeHUE JI0 TeMIIepaTyphl
(-15) - (-20) ° C, pacTBOpeHHE B TEPOKCHJIE BOIOPOAA
noj neiicteueM ynbrpassyka (¥Y3) yacroroit 18 - 100
k['n, wHTeHCHBHOCTRIO 0,15 ... 0, 25BT/cM? U V3
gactorod 1,0 - 2,5 MI'i, mHTeHCHBHOCTRIO 0,25 ...
0,50 Br/cM? (Opu 3TUX YCIOBUAX pAaCTBOPAETCS
TOJBKO XJIOPHUJ HATpusl), GUIBTPOBAHUE PAcTBOPA U
KPHUCTAJUTM3aLNIO XJIOPUIa HATPHs IIPU TeMIeparype
130 - 150 ° C [ 4]. HemoctaTkoM criocoba siBJIIeTCS
CJIOYKHOCTB TIPOLIECCa, CBsI3aHHask C HEOOXOAMMOCTBIO
OXJIQX/IEHHUS MTOBAPCHHOM COJIM 10 TeMIeparypsl (-
15) - (-20) ° C [4].

Hawnbonee »sddekTuBHbIM sBIsIETCS  CIIOCO0
OYHCTKM  TIOBapeHHOW  CONHM,  BKITIOYAIOLIUH
pacTBOpeHUE TOBAPEHHOM COJIM B BOAE W
COOCaXKJICHHUE NTpUMeceil Ha KOJUIEKTOPE - THIIPOKCHIIE
Mmaraus ipu pH 12-13 npu Bo3aeticTBum Y3 4acTOTOM
22 - 44 xI'nm, waTeHcuBHOCTRIO 1,7 - 3,5 Br/cM? B
teyeane 20-25 c¢. Crnoco0 MO3BOMAET OYMINATH
pacTBOpBI NOBAPEHHOW CONM KOHUEHTpauuen 1o 140
r/7T OT mpuUMecedl MBIIbsIKA, MEIH U KaJMHS CO
cTeneHsio ouncTku 98 - 99%. Henoctatkom crocoba
SBIISICTCA ~ HENOCTAaTOYHAas  CTENeHb  OYUCTKH
KOHIIEHTPHUPOBAHHBIX PaCTBOPOB OBAPEHHOW COJIH >
280 r / 11, 4TO He TPEBBINIACT A MbIIbika - 12%,
s meau - 33%, mst kagmust - 29%. B cBs3u ¢ uem,
3¢ QEeKTUBHOCTh TpoIlecca OYUCTKH 3HAYUTEIHHO
yMeHbluaercs [5].

H3BectHO, qTo IS WHTCHCUDUKAIIH
MaccOOOMEHHBIX MPOIECCOB Hanboiee
3¢ (heKTHBHBIM SIBIISIETCS HCIIOJIb30BaHUE

OJIHOBPEMEHHOTO BO3A€HcTBUS Y3 BBICOKOH U
HH3KO# gacToT [6].

IIpennaraemast pabota MOCBSAIICHA H3YYCHHIO
HCTIONB30BAHMA JIByX4aCTOTHOTO v3 B
WHTEHCH(HUKAIUN TIPOIECCOB OYHCTKH PacTBOPOB
MOBapeHHo# coiu > 280 r/11 OT mpuMecei MBIIIbSIKA,
KaaMUsI U MEJU.

JKcrnepuMeHTATBHAS YacTh

[Ipu BBIMOJHEHMN AaHHOI pabOTHl MPUMEHSIIN
ynpTpa3BykoBoit gucnepratop Y3IAH - 1M ¢
Ha0OpOM MAarHUTOCTPHUKIIMOHHBIX H3JIydaTelnei, 4To
MO3BOJISUIO  CO3/1aBaTh B HCCIEIYyEeMOH CHCTEME
YIIBTPa3BYKOBBIE KoJeOaHus 9acToTol oT 16 kK[ 1o
100 k' npu unTeHCHBHOCTH Y3 110 25 B1/em? [7, 8].
Taxoke ucnonp3oBanu Y3 reHeparop tuna 24—y 31—
K-1,2 ¢ HabopoM MbE303TEKTPUICCKUX H3ITydaTelIeH
tuna [TC-19, d9ro TO3BOIAIO CO31MaBaTh B
U3y4aeMbIX PacTBOpPaxX yJIbTPa3BYKOBbIE KOJeOaHHS
yacroroi 0,9 — 3,5 MI'll ¢ UHTEHCUBHOCTBIO 10 12
BT1/cM?(orpaHuuMBanach IMPOYHOCTBIO H3IydaTelns)
[9].

OmnbIThl MPOBOAMIN ClieAyIONMM o0pa3zoM. B
XUMHUYECKHE CTakaHbl BMecTUMOCThIO 1500 mn
Beoguid 1o 1000 M pacTBopa MOBApEHHOW COJHU
koHneHrpanueit 140, 180, 200, 250, 280, 300, 320 r/m1.
IIpunuBanu no 4 ma 1 M pactBopa xjiopuja MarHus
nuno 1 ma 1 M pactBopa xnopuzna kanpuust u 3 M
pactBop runpokcuaa Hatpus go pH 12 (10 mu). Ha
MOJY4YEeHHYI0 cMech AelicTBoBaimm Y3 gactoToit 0,9 —
3,5 MI'n unrencusHocteio 0,7- 1,25 Br/cm? u
YIBTPa3BYKOM 4YacTOTOW 22 kI, ”HTEHCHBHOCTBHIO
1,5 Br/cm? B Teuenme 30 c. OTmenmstmd ocajok OT
pacTBopa cu(OHNPOBAaHUEM u
HEHTPU(PYrupoBaHueM. B moiydeHHOM pacTBope
OTIPEAEIANN COJIep)KaHUe MeIU M KaJMHsS aTOMHO-
abcopOumonHeiM MetomoMm [10], a MbImIbAka -
CIeKTpo(oTOMETPUUECKUM METOJIOM c
JVBTHIIUTHOKapbamaTom cepebpa [11].

Pe3yabTarhl U MX 00cy:KIeHHE

B Tabn. 1 npuBeneHs! pe3yabTaThl ONBITOB IO
U3YyYCHHUIO BIIUSHHS YacTOTHI BBICOKOYACTOTHOTO Y3
Ha CTENeHb OYMCTKH MoBapeHHoH coin. Kak ciexyer
u3 1ab. 1 ontumansHO# yacroroi Y3 sBisercs 1,0-
3,0 MI'u. IIpu ucnons3oBanuu Y3 menee 1,0 MI,
CTETIeHb OYMCTKH IOBAapEHHOW COJIM YMEHBIIIAeTCs.
[Ipn yBennuenun yacrorsl Y3 Gonee uem 3,0 MI'g
TaKXKe YMEHbBILIAETCA CTENEHb OYUCTKU MOBAPEHHOU

COJIN. BeposTHo, YTO  JUAna3oH  4acToT
BbIcOkoyacToTHoro Y3 1,0-3,0 MIm sBmsercs
ONTUMAIBHBIM  JUII ~ WHTCHCHU(HKAIWU  JaHHBIX
MPOLIECCOB.
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Tadanua 1. BausiHue 4acToThbl BBICOKOYACTOTHOIO YJIbTPAa3BYKa HA cTelleHb 0YMCTKH MOBAPEHHOMH COJIH

Yacrora Y3, MI'1g CreneHb OYUCTKH MOBAPEHHOM comu, %
MEBIIBSIK Menp Kanmnit
0,9 74 85 87
1,0 91 98 91
2,0 92 97 92
3,0 90 97 91
3,1 88 89 78

B smoti mabauye u nocredyrowux npuseoensl ycpeoHer ble pe3yibmambl Wecni ONbImos, a 05l OYUCKY UCNOIb306aH PACMEOD
nosapentoll conu konyenmpayueu 280 2/u.

Yactora Hm3kodacToTHOro Y3 22,0 «klm,
MHTEHCHBHOCTh HHU3KouacToTHoro Y3 1,5 Br/cm?
VHTeHCHBHOCTH BhICOKOYacToTHOro Y3 0,75 Br/cM?,

BpeMst BoszeictBus Y3 30 c.

TUAPOKCUAA MarHus

KapOoHaTa KaJbLus — 1 MMOJIB/I.

B T1abm.

HM3KOYaCTOTHOro Y3

Ha

CTCIICHBb

Konuentpanus
4 MMOJB/M, KOHIICHTPAIUSI

2 NMPUBCACHO BJIMAHUC YaCTOThI
OYHUCTKH

moBapeHHOM comm. Kak cimemyer w3 Tabm. 2
onTUMalbHOM wactoToi Y3 sBisiercs 18 - 53 x[m.
IIpu ucnons3oBanuu Y3 uactoToif mMenee 18 kI
CTENCHb OYUCTKU IOBapEHHOW COJM YMEHBIIAETCS.
IIpu yBemnuenun yactoThl Y3 6Gonee uem 53 kI
TaK)Ke YMEHbBIIAETCS CTEIEeHb OYUCTKU MOBapPEHHOM
COJIH.

Tabéauna 2. Bausinue 4acToThl HU3KOYACTOTHOIO YJIBTPA3BYKa HA CTeNeHb OYNCTKH MOBAPEHHOMH COJIN

Yacrora Y3, xI'g CrerneHb OYUCTKY IOBapeHHOM coyn, %
MEBIIBSIK Mens Kagmuii
17 87 85 89
18 93 97 91
22 90 97 91
53 90 96 92
54 80 81 83

Yacmoma evicokouacmomuozo Y3 3,0 MIy. Humencusnocmv Huzkovacmomuozo Y3 1,5 Bm/cm?. Humencusnocmo

svicokouacmomuozo V3 0,75 Bm/cm? spems gosoeiicmeus V3 30 c.
KoHyenmpayus kapbonama xanoyus — 1 Mmoas/n.

B Tabm. 3 NPUBEACHO BJIIMSHHUEC MHTCHCUBHOCTHU

BBICOKOYACTOTHOTO Y3

HOBapCHHOfI COJIH.

Ha
Kax crnegyer wu3

CTCIICHb

OYHUCTKH
Tabm. 3

ONTHMAILHON WHTEHCUBHOCTBIO BBICOKOYACTOTHOTO
yabTpasByka¥3 ssuserca 0,75 - 1,20 Br/cm?. Tlpu

HCIIOJIb30BAHUHN
HUHTCHCHUBHOCTBKHO MCHCC

BBICOKOYAaCTOTHOI'O

0,75 Brt/cm?

v3

CTCIICHb

Konyenmpayusa euopoxcuoa maznusi 4 Mmoav/1,

OYNMCTKH TIOBAapEHHOW CONM yMeHbInaercs. Ilpu
yBEIMYEHNH UHTCHCUBHOCTH Y3 yJbTpa3ByKa Ooliee
yem 1,20 Br/cM? Takke yMEHbINAETCS CTEHEHb
OYHCTKH IIOBapeHHOW comu. Ilpu wucnomb3oBaHUM
TOJIBKO OJHOIO HHU3KOYAaCTOTHOrO Y3 CTeNeHb
OYHCTKH MTOBAPEHHOW COJIM PE3KO YMEHBIIIHNIIACK.

Taﬁ.lmua 3. Biausinue HHTEHCHBHOCTH BLICOKOYACTOTHOIO YJIbTpPa3ByKa HA CTENEHb OYUMCTKHU nonapeﬂnoifl

coJIn
NnurencuBHOCTE Y3, CreneHb OYHCTKY MTOBapeHHOH comu, %
Br/cm? MEIBSK Menb Kammmit

0,74 85 89 80
0,75 90 97 91
1,00 91 98 92
1,20 92 96 92
1,21 83 88 85

* 12 33 29

Yacmoma evicoxouacmomnozo Y3 3,0 MIy.

Yacmoma Huskouacmomnozo yavmpaszeyka 22,0 kly. Hu-mencusnucmo

Hu3KOYacmomuo2o yuompaseyka 1,5 Bm/cm?. Bpems Oeticmsus ynompassyka 30 c. Konyenmpayus 2udpoxcuda mazmus 4
MMONL/N, KOHYenmpayus kapbonama kaivyusi - 1 mmonv/1. * besz delicmeus 6blcOKOUACMOMHOL COCMABIsIoOWeli yibmpaseyka
(Oeticmeyem moabKo HU3KOUACTOMHYIN YIbMPA3EYK).
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B Tabn. 4 mpuBenCHO BIUSHUEC WHTCHCUBHOCTH
HU3KOYACTOTHOIO Y3 Ha  CTENEHb  OYMCTKHU
noBapenHoi comu. Kak ciaenmyer w3 Tabn. 4
ONTHUMAJILHON MHTEHCHUBHOCTBIO HU3KOYAaCTOTHOI'O
V3 asnsgerca 1,0-2,0 Bt/ cm?. Ilpu ucnons3oBaHUN
HHM3KOYAaCTOTHOTO Y3 HHTEHCHUBHOCTHIO MeHee 1,0
Br/cM?  cTemeHb OYMCTKM  HOBAPEHHOH  COIM
yMmeHbImaercs. [Ipy yBeIWYeHHMH WHTEHCHBHOCTH
HH3Ko4YacToTHOrO Y3 Gosee yeMm 2,0 Br/cMm?, Takxke

YMEHBIIIACTCS CTEICHh OYUCTKH TOBApPEHHOW COIH.
[pu HCIIOIb30BaHNHI TOJBKO OJTHOT'O
BBICOKOYACTOTHOIO V3 CTeleHb OYHCTKH
MMOBApCHHOM conu ObUIa He3HauuTeNnbHOW. [louTH
TaKoH ke OblIa CTETIEHb OYHUCTKH MOBAPEHHOMN COJHU
0e3 BosmeWcTBHI Y3 ¢ HCIOJIE30BAHUEM
MEXaHUYeCKOTo BCTpsxuBaHUs, 80 BCTpsAXuBaHHMA /
MmuH (Tadm. 4).

Taﬁ.lmua 4. Bausinue HHTEHCHBHOCTH HU3K0YaCTOTHOI0 YJIbTpPa3BYKa Ha CTENMEHb OYUCTKHA HOBapeHHOﬁ

cOJIN
HurencusHocTs Y3, CreneHb OYUCTKH MOBapeHHOM comu, %

Br/cm? MBIIBSIK Menn Kanmnit

0,9 82 85 83

1,0 90 95 90

15 90 97 91

2,0 92 96 92

2,1 83 89 87

ol 5 7 7

Yacmoma evicokouacmomuozo Y3 3,0 MI'y. Humencugnocmu svicokouacmomuozo Y3 1,5 Bm/cm?. Yacmoma HU3Kouacmommozo
V3 22,0 kl'y. Bpems oeticmeus ¥3 - 30 c. Konyenmpayus cudpoxcuda machus 4 MMOab/1, KOHYeHmpayus Kapoonama Kauibyus -
1 mmonv/n. * bes deticmeus gvicokouacmommuou cocmagaaroweli Y3 (Oelicmeyem moavKo HUSKOYACHOMHbIL YIbmpasgyk). ** Bes
Oeticmeus HUSKOYACMOMHOU COCMAsNAowWell Yibmpaszeyka (Oelicmeyem moabKo 6bICOKOYACMOMHbIL YAbmpaseyk). *** 6ez
6030elicmeus YIbmpaseyKd, UCNOIb308AHUE MeXaAHUYecKo2o cmpaxugand - 80 ecmpaxusaruil/MuH.

B Tabn. 5 mpuBeneHsl BIUSHHE BpEMEHH
BO3JICHCTBUS Y3 Ha CTENEHb OYUCTKU MOBApPEHHOM
comu. Kak crexyer u3 tabi. 5 Bpems Bo3aeicTus Y3
nmoikHO ObITh 30-40 c. [Ipu Bpemenu Bo3neicTBus Y3

meHee 30 c. CTENEHb OYUCTKU MOBAapEHHOM COJIH
YMEHBIIIAeTCS. YBEITUYECHHEC BPEMEHH BO3ICUCTBUAL
V3 oonee 40 c. IPUBOANT K YMEHBIICHUIO CTCIICHH
OYHUCTKH TTOBAPCHHOM COJIH.

Taﬁ.lmua 5. Bausinue BpEeMEHU BO3/eiicTBUS YibTpa3ByKa HA CTENEHb OYUCTKHU nonapem{oﬁ COJIN

Bpems CreneHb OYUCTKH MTOBAPCHHO# con, %
BO3JCHCTBUAY 3, C MBIIBSK Menn Kanmnit
25 85 89 88
30,0 90 97 91
35,0 91 98 92
40,0 92 98 92
45,0 83 86 87

Yacmoma evicokouacmomuozo Y3 3,0 MI'y. Unmencusnocmu gvicokouacmomnozo Y3 1,5 Bm/cm? Yacmoma HU3KOUACMOmHo20
V3 22,0 xly. Unumencusnocmov nuzxouacmommnozo Y3 1,5 Bm/cem?. Konyenmpayus cudpoxcuda maecnus - 4 mmonw/n,

KOHYeHmpayus kapbonama xanoyus - 1 Mmons/ 1.

B Tabn. 6 mpuBeneHbl BIMSHHE KOJIMYECTBA
KOJUIEKTOpa THAPOKCHIA MarHusi W KapOoHata
KaJIbITUs Ha CTEMIEHb OYMCTKHU ToBapeHHoH coym. Kak

ciemyeT u3 Tabi. 6 KONMYECTBO I'MJIPOKCUAA MArHUS
JOJDKHA OBITh HEe MeHee 4 MMOJb/I, a THAPOKCHIA
Kaapmms 1 - 2 MMoutb / 1.
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Tabauna 6. Biusinne KoJM4ecTBa KOJLUIEKTOPA HA CTeleHb 0YUCTKHU MOBAPEeHHOI coTH

KonnuectBo CreneHp OYHCTKH [TOBApEHHOH coiu, %
KOJIJICKTOPA, MMOJIB/JT MEBIBSIK | Mens | Kanmnit
T'uapokeun Maraus (CoocakaeHHe TONBKO Ha THAPOKCHIC MArHHS)
1,0 18 24 21
2,0 25 32 30
3,0 38 45 43
4,0 45 57 54
4,5 56 65 61
5,0 56 65 61
6,0 56 65 61
T'uapokeun Maraus ([Ipu 3ToM KosyecTBO KapOoHata Kajbiws — 0,5 MMOIIb/1T)
1,0 21 24 21
2,0 35 32 30
3,0 57 45 43
4,0 75 57 54
4,5 87 85 82
5,0 87 85 82
6,0 87 85 82
I'uapokcun Maraus ([Ipu 3ToM KostyecTBO KapOoHata Kajbiws — 1,0 MMOIIb/1T)
1,0 38 47 44
2,0 65 75 78
3,0 87 89 89
4,0 90 97 91
4,5 90 97 92
50 90 97 92
6,0 90 97 92
I'uapokcun Maraus ([Ipu 3TOM KoJTHYecTBO KapOoHaTa Kajbiws — 2,0 MMOJIB/JT)
1,0 42 55 54
2,0 68 78 80
3,0 89 89 89
4,0 92 96 93
4,5 92 96 93
5,0 92 96 93
6,0 92 96 93
T'uapokcun Maraus (IIpi 5TOM KOJMYECTBO KapOOHATA KaJblws — 2,5 MMOJIIB/JT)
1,0 19 21 25
2,0 34 45 44
3,0 68 63 69
4,0 87 90 82
4,5 87 90 81
5,0 87 90 81
6,0 87 90 81
T'uapoxcun kanbiwms (CoocakaeHue TOJbKO Ha THAPOKCHIE KaJIbIUs)
1,0 3 8 7
2,0 6 12 11
3,0 12 25 29
4,0 18 38 54
4,5 18 43 54
5,0 19 43 58
6,0 19 43 58

Yacmoma svicoxouacmomnoezo Y3 3,0 MI'y. Humencusnocms svicoxowacmommnoeo Y3 1,5 Bm/cm?. Yacmoma HuzKouacmomuoz2o
V3 22,0 kl'y. Unmencusnocms nuzkowacmomuoeo Y3 1,5 Bm/cm?. Bpems 6o30eticmeust Y3 30c.

B T1abn. 7 mnpuBeAeHO CpaBHEHHE CIIOCOOOB KaJMHUSI M MEIH: COOCKACHHEM Ha KOJUIEKTOpE

OYHNCTKHU HOBapeHHOﬁ COJIN OT HpI/IMCCCﬁ MBIIIbSKA, FI/I]lpOKCI/IHe Mar”Hus 'Kap60HaTe KaJIbIIUA C
I
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WHTEHCU(pHUKaIHEH JIByX49aCTOTHBIM KOHIIEHTPAIIMH PACTBOPA TIOBapeHHO#H comu - 280 /i
yIBTpa3ByKoOM(IIpeyiaraeMblii €roco0), (cremenp ounctku 90%), must menu — 10 300 v/ n

COOC@XKIICHUEM Ha KOJUIEKTOPE TUIPOKCHIE MAarHUsI C
UHTEHCH(UKAIMEN YILTPa3BYKOM HHM3KOM YacTOTHI
[5]. U3 taba. 7 crmemyer, 4TO B MpeaaraeMoM
Crmocobe CTENMeHb OYHMCTKH KOHIEHTPHPOBAHHBIX
pacTBOpOB MmoBapeHHO# conu (> 280 /i) BbIIIe, YeM
B crocobe coracHo [5]. Tak, mpemiaraemslit croco6
obecrieunBaeT [IOCTATOYHYHO CTEMEHb OYHCTKH
nmoBapeHHo comu > 90% IUIS  MBIIIBSKA 0

(crenienp ounctku 90%), g xkagmus - g0 280 T/
(cremenp ounctku  91%). A cmoco6 1o [5]
obecrieynBaeT JOCTATOYHYIO CTENEHb OYHCTKH
noBapeHHol comu > 90% g MBIIbBAKAa 110
KOHIIEHTPAIIMH PacTBOpa MoBapeHHo comn - 140 1/n
(cremenp ourctkd 99%), mis memd g0 - 180 r/n
(ctereHb ouuCTKH 95%), must kaamust 1o - 180 v/ 1
(crenenp oguctku 93%).

Taﬁ.lmua 7. CpaBHelme CII0CO00B OYHCTKH HOBapeHHOﬁ COJIN: COOCAK/ICHHUEM HA KOJIJIEKTOPE TrMAPOKCHIEC
MarHusl -KapﬁonaTe KajJblius C I(IHTeHCI/I(bI/IKaIIl/Ieﬁ ABYXYACTOTHBIM YJbTPa3BYKOM, COOCAKICHUEM HA
KOJVIEKTOPE T’N/IPOKCHJIC MarHusl € I/IHTeHCl/I(l)I/lKaIII/leﬁ YIbTPa3BYKOM HHU3KOH 4aCTOTBI

[peanaraemslii croco® Croco6 [5]
Cnepxanue
KonnenTpanus TpuMecen 10 Co;:[epmaH‘Il/I ¢ COHep)KaHfl ¢
MOBAPCHHO OYMCTKH JI0 fpuMeceHt Crenenn fpuMecen CremneHb OYNUCTKH,
COJH, T/11 OYHCTKH, MKT focrne 0111/1;: TKH, focre %
OYKMCTKHU, MKT ) OYMCTKHU, MKT
MbImbsk
140,00 4,48 0,044 99 0,045 99
180,00 5,76 0,173 97 0,864 85
200,00 6,40 0,320 95 1,344 79
250,00 8,00 0,480 94 5,440 32
280,00 8,96 0,900 90 7,884 12
300,00 9,60 1,632 83 8,832 8
320,00 10,24 3,584 65 9,830 4
Menb
140,00 54,6 0,546 99 0,547 99
180,00 70,2 0,702 99 3,510 95
200,00 78,0 0,780 99 8,580 89
250,00 97,5 1,950 98 44,850 54
280,00 109,2 3,276 97 73,230 33
300,00 117,0 11,700 90 93,600 21
320,00 1248 29,952 76 109,824 12
Kagmuii
140,00 3,36 0,034 99 0,067 98
180,00 4,32 0,043 99 0,302 93
200,00 4,80 0,048 99 0,864 82
250,00 6,00 0,180 97 3,120 52
280,00 6,72 0,605 91 4771 29
300,00 7,20 1,080 85 5,832 19
320,00 7,68 2,534 67 6,912 10

Tlpusedenv ycpeonenHvle pe3yabmanmsl wecmu onvimos. [is OuUCmKU UCNOAb308ANU NOBAPEHHYIO COIb, cooepacauyro (mac. %):
mutuvara - 0,032 mxe/e (IIQK — 1,0 mxe/e); kaomusa - 0,024 mxe/e (IIJIK — 0,1 mxe/e); meou - 0,39 mxe/e (IIJK- 3,0 mxe/e);

Conclusion

Takum 00pazom, JKCICPUMECHTAIBHO
YCTaHOBIICHO, YTO IIPH OYHCTKE KOHIICHTPHPOBAHHBIX
pacTBOpoB  moBapeHHoW  comu  >280  r/m,

UCTOJIb30BaHUE B KauecTBE KOJUIEKTOpa CMECH
THIPOKCHAA MarHus W KapOoHaTa KaJblWsA, NPH
KOJIMYEeCTBE THAPOKCHAA MarHus He MeHee 4
MMOJTB/JI, a THAPOKCHIA Kambiust 1 - 2 MMOIB/T ¢

WHTCHCU(UKAIIMEH  BO3JCHCTBHEM  yIbTpa3ByKa
yacrtoToi 18 - 53 kI'u, uaTencusHocteo 1,0 - 2,5
Br/cm® wu  yneTpasByka wactotoii 2-4  MIn
uHTeHCUBHOCTHIO 0,75 - 1,25 B1/cM? B Teuenue 30-45
C TO3BOJSET  TOBBICHTH  CTCMEHb  OYHCTKH
KOHIICHTPUPOBAHHBIX PACTBOPOB MOBAPEHHOMN COJIH C
12-33 % no 90-97 %.
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Scientific publication

«ISJ Theoretical & Applied Science, USA» - MexayHapOJHBIH HAYYHBIH XKYpHAT 3apErHCTPUPOBAHHBIH BO
OpaHIUK, W BRIXOSMINAN B ICKTPOHHOM U meyatHoM (opmare. IIpenpHHT XypHana myOIHKyeTCst Ha caifTe 1o

Mepe MOCTYIUIEHUS CTaTei.

Bce momanHble aBTOpaMU CTaThH B T€UEHHH 1-TO JHs pasMmemniarorcs Ha caitre http://T-Science.org.

[TewaTHBIi 3K3EMILTIP pacchIaeTCs aBTOpaM B TeueHue 2-4 greit mocie 30 grcia KaXaoro Mecsra.
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