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Development of schemes of microcontroller systems in the Proteus
environment

Memonova G.N. Botirov X.N.
Karshi branch of Tashkent University of Information Technologies named after Muhammad al-
Khwarizmi. Karshi city, Uzbekistan.

This article examines the structure of a microcontroller system in the PRATEUS program
using the features and characteristics of modern microcontrollers. There are also suggestions for
improving the design and development of microcontroller-based systems.

Keywords. Analog, digital ISIS, ARES, PIC, ADC0804, LED-RED

Writing software for microcontrollers provides greater cost-effectiveness in the design of
primary and secondary devices, as well as a number of opportunities for developing small and
user-friendly control devices that meet modern requirements. For example, various sensors play
an important role in the development of temperature, humidity and gas analyzers, as well as in
programming microcontrollers to send and receive signals.

Microcontrollers are programmed using many programming languages and different
environments. One such environment is Proteus, which is a computer program that combines
Labcenter Electronics' SPICE system for modeling electronic devices with the ability to create
projects based on animated components and microcontrollers. The program includes modern
microcontrollers: PIC, 8051, AVR, HC11, ARM7/LPC2000 and other common processor models.
The software library also contains over 6,000 analog and digital device models, with new models
from manufacturers and users being added to the library. This system works with many compilers
and programming languages. With PROTEUS, you can simultaneously configure several complex
microcontrollers of different types, correcting their shortcomings. Proteus consists of two main
parts: ISIS and ARES.

ISIS - is a graphical schematic diagram editor designed to enter data into the created project
and transfer the data to the ARES program to prepare the circuit board based on this schematic
diagram.

ARES - graphic editor for printed circuit boards. This software has ELECTRA modules
that automatically place and automatically connect components and check electrical circuits. That
is, as mentioned above, once the schematic diagram of the design device is ready in ISIS, we can
use the ARES program to prepare the seal board by automatically placing the components and
automatically connecting them. One of the control devices based on microcontrollers is the
formation of an analog-to-digital converter using the Rpoteus environment, which provides some
efficiency. Analog-to-digital converters (ADCs) accept analog input signals and generate digital
signals suitable for processing on microprocessors and other digital devices.

The analog-to-digital converter is multichannel and is part of modern AVR
microcontrollers. The meaning of multichannel is that an analog multiplexer is installed at the
input of the analog-to-digital converter. It can be connected to multiple outputs of the MCU to
measure multiple unrelated analog quantities with time accuracy. The multiplexer input can
operate separately or (on some models) be paired to measure differential signals. In some cases,
the analog-to-digital converter provides additional capabilities in combination with a voltage
amplifier with a gain of 10 and 200.
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Picture 1. Proteus desktop
Below, we dial up an analog-to-digital converter from the Proteus environment using the
ADCO0804 device. First, we access the Proteus environment from the desktop to the library and
move the required devices to the Proteus desktop. For the analog-to-digital converter, select the
following tools (Picture 2).

LEDRED

I FEE
HLILIEE

Fig. 2. Tool kit (ADC0804, BUTTON CERAMIC15P, LED-RED, MINRES10K, POT-
HG)

Then we connect them to the ADC0804 in Proteus8, that is, we connect them to each other
and run Fig 2.

As you can see, the above circuit takes analog input signals and generates corresponding
digital signals accordingly for processing on digital devices. The development of modern science
and technology requires the development of various fields. This Proteus8 environment expands
the theoretical and practical knowledge of industry professionals through virtual software
development and physics processes in the development of various industries, as well as the
development and implementation of devices based on various microcontrollers.

Picture 3. Analog-to-digital converter activation state.
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Many modern methods of processing visual information (images) in such branches of
science and technology as radiolocation, robotics, optical holography and many others are based
on the use of pattern recognition methods. This article describes in detail the processing of signals
carrying visual information, as the task of pattern recognition

Key words: visual information, window function, spectrum of signal, photodiode, sensor,
photosensitive surface, vector space

The theoretical basis for obtaining information about objects is communication theory and
signal processing methods. This approach allows us to represent signals in the form of vectors. To
do this, use the Fourier transform or other known methods. At this stage, one also has to use the
filtering operation, i.e. signal extraction from noise. If we consider the frequency domain, then by
this we should understand the selection of those energy components that interest the researcher
[1]. In this case, in the process of filtering, individual frequencies or frequency bands are
distinguished from the spectrum, carrying substantial information about the object being
presented. These spectral components are associated with the characteristic features of a given
object or, more precisely, with the components of a feature vector. The process of feature
extraction can be considered as one of the types of filtering tasks: one-dimensional for a speech
signal, two-dimensional for images, three-dimensional for scenes.

Such an approach is based on the adoption of a hypothesis, which states that all the
characteristic features can be considered as components of the spectrum describing the represented
object in a space chosen appropriately. In this case, the problem of obtaining the true spectral
components in the generally accepted understanding of the term is not removed. We should not
forget that a one-dimensional or multidimensional signal is limited in time (or space), at least
according to the conditions of its observation. Such a restriction may distort or even completely
change the nature of the signal. Let f(t) be a signal, w(t) is a window function corresponding to
the observation time. In this case, the dimension of the “window” function coincides with the
dimension of the signal: one-dimensional for a signal, which is a function of one variable (time);
for the image, a two-dimensional window w(x, y) is used. In the simplest case, this function can
be described as follows:
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Fig. 1. Window function
When analyzing visual information (images), the “window” function really plays the role of
a window that cuts out a part of the scene in question, just as a television program transmitting to
a camera with its field of view selects a certain plot from all possible ones that are currently in
front of the lens.
The useful signal at the output window will be:
U(t) = S(t) * w(t). (2)
The spectrum of the useful signal can be calculated by performing the operation of
convolving the spectra of the original signal and the function window:
U(w) =S(w) *W(w) = [ S(w) * W(w —k) «dk (3)
where * is the convolution sign.
If the window function has unlimited length, then its spectrum is narrowed and can be
represented by the Dirac function (Figure 2). Then

[S(k)6(k — w) * dk = S(w) 4)
w(t)
-0 +oo S(w)
] t 0 c::J

Fig. 2. Spectrum of an ideal window
Such a window does not change the characteristics of the original signal. Temporal or spatial
frames limit actually used window functions, and therefore their spectrum differs from the
spectrum of the Dirac function (Figure 3). For example, the spectrum of a rectangular window is
determined by the expression (See. Figure 3).

W(w) = 2AT [sin(wT)/(wT)] (5)
w(e) W (w)|
A"L 2AT
-T 0 +T t - +m c;
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Fig. 3. Spectrum of a real window

The spectrum of a signal limited in time is different from the spectrum of an ideal signal of
infinite duration. It is known that the spectrum of an infinite sinusoid is represented by a single
spectral line, or Dirac function, while the spectrum of a sinusoid cut from it by a rectangular
window expands in the world of how the signal duration is reduced.

In order to take into account and, if possible, weaken this undesirable phenomenon, use a
window having the shape of a characteristic selected in a special way. In other words, certain
weighting factors are selected for all signals that fall in the center of the window. In this case, an
operation is performed on the signal, similarly, apodization in optics.

Other tasks related to signal conversion may be assigned to preprocessing. At the same time,
convenience and speed of operations on a computer are taken into account.

The result of the operations performed in the preprocessing block is to obtain the
characteristic features associated with the components of the multidimensional vector of the
original measurements. Each object is displayed with a dot in the vector space. However, it is
necessary to take into account that errors and errors may appear in the measurement process,
measurement results are accompanied by noises of various origins, etc.

All this leads to the fact that the same family of objects shown is actually represented as a
kind of “cloud” of points filling a certain area in space [2]. Suppose these spaces are separable.
Then the classification procedure is to find for each region R; a crucial function g;(xX)such that if

gi(X) > g;(X),ToX €R; V;=1,2,3,...,N;
where N is the total number of regions.

There are various ways to find such a decision function, or static decision rules. One of the
most obvious ways to define them is the geometric representation of the space in which recognition
is performed, and the construction of distribution surfaces in it [2].

The foregoing allows us to conclude that the processing of carriers of visual information can
be reduced to the task of pattern recognition, i.e. to the classification task.

References
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Survey on comparing secure localization technologies

Bozorov S. M.
Karshi branch of TUIT named after Muhammad al-Khwarizmi, Uzbekistan.

As we know in outdoor environment GPS has been widely used to localization, however

indoor GPS lose its function and is not enough precise inside, so we need find other techniques
were indoor location. Precision and accuracy are really important for indoor localization. In this

10
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paper, we propose several indoor localization methods and analyze both security problems and
related solutions. Then introduced related security threats.

Keywords: Secure localization, indoor positioning, UWB, Wi-Fi, Bluetooth, RFID, VLC,
NFC, vulnerabilities.

Introduction

Localization of sensor nodes is very important for many applications proposed for wireless
sensor networks (WSN), such as environment monitoring, geographical routing, and target
tracking. Because sensor networks may be deployed in hostile environments, localization
approaches can be compromised by many malicious attacks. The adversaries can broadcast
corrupted location information; they can jam or modify the transmitting signals between sensors
to mislead them to obtain incorrect distance measurements or nonexistent connectivity links. All
these malicious attacks will cause sensors not able to or wrongly estimate their locations.

To provide indoor localization, two main techniques are used. Systems assume localization
either on proximity, what the user/device is close to, and position, where is the user/device exactly.

Proximity. To achieve localization using proximity, beacons are usually used. There are
small devices using radio communications and are using battery. When a device is close to the
beacon, either the beacon or the device can detect that the device is in a specific area.

Positioning. In this case, the position is precisely known, using sensors that have precise
value rather than a binary value (device is in the area or isn't). In the following parts, we will
explain out motivation in working on this paper. Then, we will explain some applications of indoor
localization to understand why secure indoor localization is important. Next, we will go into each
technology to understand how they can be used.

Ultra-wideband. Ultra-wideband (UWB) is a radio technology using very low energy
level high-bandwidth communications over a large portion of the radio spectrum. This technology
IS based on transmitting ultrashort pulses less than 1 ns, with a low duty cycle from 1 to 1000. The
transmitted signal in UWB is sent over multiple frequencies band. Therefore, UWB allows 2
things: accurate localization and tracking of mobile nodes in indoor environments. The advantage
of UWB compare to other indoor technology is that it can go through walls, persons or any other
obstacles, making it less vulnerable to a messy and changing environment. Thus, UWB is not
vulnerable to multipath interference and the value of the location is more accurate in some
environments.

Wi-Fi. Wi-Fi is a radio technology based on wireless local area networking of devices
based on the IEEE 802.11 standards. The most used radio band is the 2.4 GHz but the 5.8GHz is
used as well. Compare to wired networks, Wi-Fi networks are way more vulnerable to
eavesdropping. However, indoor localization with Wi-Fi is often achieved using RSS. This has
nothing to do with encryption. So can Wi-Fi be used for secure localization?

11
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Fig. 1. lllustration of localization results of a wireless device under normal situations and with
attacks on access points

Nonetheless, a solution that can be used independently of the choice of the localization
algorithm exits. It supposes that we are in a situation where most of the access points were not
compromised [1]. If there are N access points, and we use 3 access points to predict a localization,
we can generate predictions of the location. We can compare each prediction to the others, and
classify the predictions as correct or malicious (because one of the RSS data is tampered).

Visible light communication. Visible light communication (VLC) with light emitting
diodes (LEDs) is a relatively new technology that became widely used in the field of indoor
positioning. Thus, considerable amount of research has been done to find suitable implementation
techniques for the VLC based IPS which helps in achieving high positioning accuracy.
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Fig. 2. VLC in indoor positioning
Data processed and stored by LED should be protected against malicious access and
manipulation. Indoor localization based on LEDs such devices have to be resistant against
malicious attempts of communication jamming or aimed at limiting their functionalities by denial-
of-service attacks.
Bluetooth. Bluetooth is the technology connecting different wireless devices within a
certain range. One of the recent version of Bluetooth, Bluetooth Low Energy (BLE) has made
several improvements over the past versions. It's possible to pair BLE with other localization

techniques to make indoor localization work, like RSSI, AoA, ToF.
Vulnerabilities. Several types of vulnerabilities exist for iBeacon:

e Spoofing
e Denial of Service
e Hijacking

12



Scientific problems of intelligent information and communication systems

Radio-Frequency Identification. Radio-frequency identification (RFID) uses
electromagnetic fields to automatically identify and track tags attached to objects.

But in a complicated indoor environment, it is more complicated. Could use the
LANDARC (LocAtioN iDentification based on dynaMic Active Rfid Calibration) approach.

One of the problems of using RF to locate objects is the inconsistency of the signal strength
reception. This can primarily be due to the environment and the device itself.

RFID can be used for indoor localization in some systems like LANDMARC [2] system
to locate objects inside buildings. Its main advantage is that no contact is needed, its non-line-of-
sight nature, its high speed (less than 100 milliseconds), its promising transmission range and its
cost-effectiveness

Other system using RFID is the SpotON system [3]. The main issue with RFID is that it is
not secure by default. It can be used for indoor localization but not for secure indoor localization
because security was never important when RFID was designed. That is why NFC was later
created.

Near field communication. The Near Field Communication (NFC) is a set of standards
for mobile devices designed to establish radio communication with each other by being touched
together or brought within a short distance. The NFC standard regulates a radio technology that
allows two devices to communicate when they are in close proximity, usually no more than a few
centimeters, allowing the secure exchange of information.

NFC vulnerabilities. Although the communication range of NFC is limited to a few
centimeters, the standard does not ensure secure communications and various types of attacks are
already known in literature. The current ISO standard doesn’t actually address countermeasures
against NFC attack methods; for example, the technology is attackable with one of the classic
offensive scheme, the man in the middle attack, but no protection is offered against eavesdropping,
making exchanged data vulnerable to data modifications.

NFC based Indoor Positioning and Navigation

In recent years, positioning systems have become a popular field in both academic and
industry research and there already exist several research and commercial products in this area.
Positioning systems enable the appropriate device to determine its position, and make the location
information available for position-based services.

Better and more accurate indoor positioning systems are ultrasound technologies. In the
case of ultrasound technologies, a large number of receivers and the sensitive placement of these
receivers across the ceiling are strictly required, so in practice these systems have disadvantages
in terms of scalability, ease of deployment and implementation costs.
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Fig. 4. Example for NFC based indoor navigation.

13



Scientific problems of intelligent information and communication systems

Conclusion
We saw some of the cutting edge technologies used for indoor localization. Visible Light
Communication is still new and many researches are being made at the moment so it could become
a real solution but for now, mostly radio based technology can be used. As we can see on the
following figure, NFC is quite secure, cheap to implement but localization is not precise. Wi-Fi is
the most expensive technology to use and is not that precise. Bluetooth is the most precise
technology and is not that expensive to implement compare to the others.

Indoor Tracking - Enabling Techniques
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Services Audio Geo-fencing

NFC
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Finally, a recent trend in indoor localization is to combine technology so that the position
is harder to spoof and the precision higher. Of course, it means higher cost of implementation,
higher complexity and may not be adequate for all the situations, when the user has a limited size
device as a smartphone and a limited battery life, that would not be possible.
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Using the principle of the receding horizon in the management of
technological processes

Doschanova M.Y.
Tashkent University of Information Technologies named after Muhammad al-Khwarizmi,
Uzbekistan

The development of high technologies leads to a continuous increase in the requirements

for the quality of modern automatic control systems of complex technological processes and
productions. To effectively solve management problems requires the development of new
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management schemes, which should be simple enough on the principles of organization and
operation.

At present, traditional proportional-integral-differential (PID) regulators are mainly used
at industrial enterprises. The factors that led to the widespread use of PID controllers in the
stabilization systems of various dynamic control objects were the simplicity of their structure and
high reliability. However, their disadvantage is that when using operating points due to
perturbations, you need to reconfigure the controllers. In industrial enterprises with a continuous
mode of operation, the use of such programmable controllers requires constant monitoring, which
requires a large number of staff. In addition, for processes with variable parameters, latency,
significant nonlinearities, and significant interference, the use of PID controllers may be
inefficient. Difficulties due to the setting of PID controllers lead to the fact that in most cases they
do not work optimally.

One of the modern formalized approaches to the analysis and synthesis of control systems
based on mathematical methods of optimization is the technology of control of dynamic objects
using predictive models, which increasingly began to displace PID controllers. This approach is
used to control processes in chemical and fuel and energy industries, for which the application of
traditional synthesis methods has been difficult due to the complexity of mathematical models of
processes.

The main advantage of control based on predictive models (CPM), which determines its
successful use in the development and operation of control systems, is the relative simplicity of
the basic scheme of feedback. The latter circumstance allows to control multidimensional and
multiconnected objects with a complex structure, including nonlinearities, to optimize processes
in real time within the limits of control and controlled variables, to take into account uncertainties
in the task of objects and perturbations. In addition, it is possible to take into account transport
delays, changes in quality criteria during the process and failures of sensors in the measuring
system.

Based on the analysis, systematization and generalization of scientific achievements in
such areas as the theory of automatic control, the theory of optimal control, an engineering
approach to solving the problem of designing automatic control systems of complex dynamic
objects based on predictive models. In industrial plants, where the requirements for control speed
are high, linear CPMs are mostly used, because real-time optimization tasks for nonlinear CPMs
are very complex, take a long time, therefore do not have speed and, most importantly, do not
always have solutions. The principle of CPM can be characterized by the following strategy (Fig.
1):
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Fig. 1. The principle of the receding horizon in CPM
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At each specific moment of time k, the output of the process is predicted relative to some
finite time horizon j = 1,..., N. The predicted output values at time k will be y(k + j),
respectively, and the value of the parameter N is called the prediction horizon. It is assumed that
there is a process model and the forecast is made using this model.

The forecast depends on both past inputs and outputs and the future control scenario
{fu(k +j),j =0...N, — 1} (the control actions we expect to take starting from the current
time ); the given trajectory {Yrer(k + j),j = 1...N}, starting with y..r(k), y(k), is
determined based on the prediction horizon and describes how we are going to control the output
of the process in order to minimize the dynamic error e(k + j) = y,or(k + j) — y(k + ));

the output measurement ¥ (k) is used to estimate position and feedback; the control sequence
u(k +j),j =0..N,.— 1is calculated on the basis of measurements in order to minimize a
specific objective function depending on the predicted errors of the output yref(k +j) —

y(k +j),j =1..N. Also, in most methods there is some ordering of future control laws
{u(k +j),j =0...N, — 1}, and restrictions can be imposed on variables; the first element
u(k) of the optimal control sequence {u(k +j),j = 0...N,. — 1} is applied to the real

process and determines the control effect over the entire time range k € Z... All other elements
of the calculated control vector can be discarded, because by the next moment of measurement all

time sequences will be shifted, a new value of output y(k + 1) will be obtained and the whole
procedure will have to be repeated. The result will be a new control signal u(k + 1|k + 1),

completely different from the previous u(k + 1| k). This principle is called the strategy of the
"receding horizon".

CPM approaches along with indisputable advantages, such as using a real-time process
model to predict process output, calculating optimal controls based on minimizing one or more
objective functions, with the possible inclusion of constraints on process variables have a number
of difficulties:

¢ Optimal control based on the Euler-Lagrange method is purely local. This remains one of
the main tasks facing the use of CPM for nonlinear systems, as the final task of optimizing
nonlinear systems rarely has operational properties. For these reasons, the question of whether
optimization can be successfully applied in CPM remains important. Because in most cases, the
optimal solution, even if there are no restrictions, is unknown and cannot be calculated.

e Most existing CPM methods are based on open-loop control. The advantage of feedback
control is that the effects of noise and interference can be effectively taken into account in control.
However, the design of the feedback control is more difficult than the design of conventional open
CPM controls.

¢ Achievable quality of management, as a rule, is unknown, and in general, is not subject to
assessment. There are a number of problems in determining the stability of control systems using
a predictive controller.
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Definition of dislocation of mobile objects by means of wireless
technologies
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The article outlines one of the possible ways of organizing a system for the automated
determination of the location and condition of mobile objects of railway transport, built on the
basis of wireless technologies using satellite communications. The principle of operation of the
monitoring system, which allows for centralized monitoring and control of moving objects, is
given in sufficient detail.

Keywords: automation, railway transport, mobile objects, monitoring system, wireless
communications, satellite navigation system, mobile digital communications system, GLONASS
tracking system, computing module, on-board equipment, radio navigation signal receiver.

Huge value in railway transport is played by the organization of a high- speed,
uninterrupted and reliable communication. In a century of innovative technologies, the world is on
the threshold of total mobility. There is a continuous development, modernization, development
and big investments by producers in the field of a wireless communication are put. The basis for
use of wireless technologies of communication on railway transport is all extending
communication services, need of implementation of exact monitoring of traffic, which demand
modem innovative ideas, and approaches to their implementation.

Ensuring high-speed transfer of large volumes of information and with the considerable
range of services of communication is one of the major purposes.

Now definition of dislocation and a condition of mobile objects is made by means of
systems of dispatching control and manual collection of information (telephone messages,
telegrams and oral reports). Actual data about overall performance of real object and its state have
very low reliability since are not controlled by automatic means and takes place to be "a human
factor”. For this reason, the tasks have been set: to automate these processes, to provide a
maximum level of reliability of information obtained from navigation satellite systems and
systems of mobile digital communication.

For the solution of these tasks, new modem opportunities of control and planning of activity
of railway transport in the on-line mode have been used. In the presence of hi-tech system of
tracking (GLONASS Global Navigation Satellite System), it is possible to exercise control of
speed of traffic, to define his location, to make fuel consumption control, the accounting of time
of the movement, the organization of a two-way voice communication the driver dispatcher, and
to obtain a lot of other useful information. All obtained data can be visualized in the form of reports
and schedules for any period. Key advantage of satellite navigation in system of intellectual
regulation of train service based on a radio channel is use of the principle mobile the block - sites
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for increase of capacity of lines. The necessary accuracy for automating the management of the
processes of movement of both passenger and freight is fully ensured by receivers of navigation
systems that function in real time.

The navigation process usually happens in two stages: first, the pseudo range and pseudo
range rates to each satellite are estimated; second, the user’s position, velocity, and time
information are estimated using these measurements. Signal processing at this level can be, in turn,
divided into the following stages [4]:

« Signal acquisition: This involves detection of the signals from satellites in view and
provides a rough estimation of the code delay and the Doppler frequency of the incoming signal
from each satellite.

« Signal tracking: This is a recursive estimation process that continuously updates estimates
of time-varying signal parameters.

« Signal monitoring: This is simultaneous with tracking and involves estimation of several
parameters, including the carrier-to-noise ratio (C/NO). The receiver uses signal monitoring to
decide when loss of lock of signal occurs, for example.

« Navigation message extraction: This process, too, happens in parallel to signal tracking.
The navigation message extraction includes satellite ephemerides’ decoding.

« Measurement generation: Uses the tracking parameters to estimate ranges and range rate
of change for all visible satellites.

« PVT solution: Uses the range and range rate of change estimates to compute the desired
navigational solution [1].

The principle of work of system of monitoring of transport of GLONASS is as follows:

At the beginning, location of the vehicle by means of the identifying ability of GPS to
contact through a cellular network data center is defined. Coordinates are determined by
determining the distances from a moving object to GPS satellites. GPS satellites send signals with
information about the exact world time and the state of the satellite. Further, thanks to cellular
communication the tracker reports each 5-10 seconds about the location in the real mode of time.
In addition, the data arriving on the terminal are processed. Then all acquired information goes to
the server on which the special software is established. By means of him, messages are analyzed
and arrive on a workplace of the person on duty.

Integration of opportunities of satellite technologies gives the chance of expansion of
functions of security systems based on the centralized conducting management of diagnostics and
routes. It allows reducing considerably quantity of the expensive distillation equipment due to
transfer of functions of safety by the locomotive and stations.

For the solution of above-mentioned problems, the System of Monitoring of Safety and
Management of mobile objects (Locatrans) are offered. Such system will allow providing the
centralized control and management of mobile objects.

The offered system includes the special hardware-software decisions allowing to exercise
control and operational management by special services, continuous monitoring of transport of the
enterprises and organizations, to ensure personal safety. She provides dispatching personnel and
adjacent systems with information on number of a transit, location on the way in railway system
of coordinates, speed and the direction of the movement of the locomotive for the solution of
problems of traffic control.

Functionality of system in combination with opportunities of adjacent systems allows to
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automate completely management of train and shunting work on railway transport, and to provide
the automated remote control of fuel consumption and parameters of work of locomotives. The
main function of this system is determination of location with an accuracy of 1 m, the direction
and the speed of the movement of locomotives with an accuracy 0,05m/with in real time in the
monoaxial system of coordinates accepted on railway transport and display of the current location
on the COMPUTER screen of dispatching personnel [2].

The system consists of two main parts: the onboard equipment, which is installed directly
on the locomotive, and the equipment on point duty.

The software and hardware of the base onboard complex should ensure the archiving and
cataloging of satellite monitoring materials linked to the data of mobile means of track diagnostics
in a single coordinate space, as well as the formation, maintenance of meta-data bases and
providing end users with access to them.

The block of the onboard equipment is constructed on the basis of an operating system of
real time (RV OS) QNX.

Neutrino and the computing FASTWEL CPC304 module (Fig. 1). The choice as a kernel
model of this type is explained by an optimum ratio of productivity and price, wide temperature
range of operation, and also support of the QNX operating system [3].

CPC304 - Embedded single-board PC/104-Plus standard computer designed for use in
critical on-board systems. The CPC304 architecture is based on the AMD Geode LX800 CPU. It
supports expansion cards that connect via the full- featured 16-bit ISA bus and 32-bit PCI bus. All
main components, including the central processor, chipset, memory, peripheral controllers are
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Fig. 1. Structure and structure of the onboard equipment of system

sealed on the board. The CPC304 interface set includes: VGA, LVDS and LCD interfaces for
connecting graphic displays, two independent Fast Ethernet ports, four COM ports, two USB2.0
ports and 8 programmable discrete input-output lines. To store information and load operating
environments, the CPC304 offers a sealed 128MB flash drive with an IDE interface, a Compact
Flash interface or the ability to connect external hard drives. CPC304 supports a wide range of
operating systems: MS DOS, QNX, Windows XPe, Windows CE5, Linux. [4]

The complex locomotive safety control based on a radio channel is intended for work on
all types of locomotives and the motor - carriage trains, including on high-speed sites of the
railroads with all types of draft. By means of this equipment on locomotives signals of traffic
lights, excess of admissible speeds of the movement are distinguished, the way of braking is
defined, the system of braking is continuously controlled, emergency brake application
automatically joins, position of structure decides on use of navigation satellite systems, tracking a
condition of the driver is carried out [2].

The computing module is the core of the on-board equipment unit, which also includes: a
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power supply unit; expansion port for COM ports; GSM modem; switching board with installed
sighting navigation systems (PRNS).

A device for receiving signals from a wireless GPS data transmission system includes an
antenna connected to the input of the receiving radio frequency path, a demodulator, blocks for
tracking signals generated by navigation satellites, a hypothesis generator and a hypothesis test
unit that provide a sequence of signals to be tested that correspond to a sequence of signals
generated by one of satellites of the satellite navigation system, and the hypothesis test unit is
configured to detect the presence and position.

The system on-duty equipment consists of the following components: the QNX server of
the system, the dispatcher's computer, and the equipment units of the remote posts interacting with
each other via a wireless communication channel (Figure 2).

The system works as follows. The on - board equipment collects data from the receiver of
radio navigational signals and sensors of control of the parameters set on the locomotive carries
out preprocessing of data, forms packages of data and transfers them on a radio channel to the
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Fig. 2. Structure of a complex of the equipment on point duty of system
QNX-server the server of system. QNX-the server performs in real time collaboration of
data processing, calculates location, the direction and speed of the movement of locomotives,
writes down in the database coordinator - temporary and office information, and information on
parameters of work of the locomotive, and transfers this information to the dispatcher's ECM.

Conclusion

Potential of development of system for the solution of various problems of railway
transport is huge. Information obtained by means of system can be used for creation of systems of
the automatic notification about approach of trains to moving, providing in real time by coordinate
and time information of GIS and ACS of railway transport.

On the basis of the above, introduction of this system will allow to reduce considerably
manual skills on input and information processing, to increase efficiency and quality of traffic
control of locomotives, will promote strengthening of safety and will become a source of stable
economic growth.

After the implementation of the system, the costs of manual data processing are minimized.
Efficiency increases efficiency and quality of locomotive and wagon management. Errors caused
by the human factor are minimized, and therefore traffic safety is increased.

20



Scientific problems of intelligent information and communication systems

Reference
[1] Iy6un, B. U. becripoBopnbie cetn mnepenaun aanueix / B.M. Hly6un, O.C.
Kpacunbpaukosa. - M.: By3osckast kaura, 2013. - 104 c.

[2] Paccen, Ixeccu be3onmacHOCTh B OECIPOBOIHBIX CAMOOPTAHU3YIONTUXCS CETAX /
Jxeccn Paccen. - M.: VSD, 2012. - 274 c.

[3] https://www.intechopen.com/books/multifunctional- operation-and-application-of-
gps/gnsss-signals-and-receivers

[4] https://www.fastwel.ru/products/odnoplatnyy-kompyuter-na-geode-
Ix800362067506/

A new mechanical element of inertial deformation and its application for
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This paper proposes new mechanical models of non-Newtonian media with complex
rheological properties to describe their stress-strain states during movement, as well as the method
of classifying media in three groups depending on the characteristic relaxation times and
retardation times. By solving the problem of the motion of a viscous-inert medium in a pipe and
comparing with the classical solution of Buckingham, it was proved that the retardation model
obtained by the author describes a wider area of real flows than a viscous-plastic model. A new
dimensionless parameter Kh was introduced, which is defined as the ratio of the volume fractions
of the internal molar and viscosity (molar) motions.

Keywords: Deformable medium, Linear viscoelasticity, Viscous — inert, Rheodynamcs,
Multiphase flow.

As is well known, on the basis of the Newton model, the motion of simple fluids — viscous
liquids — is adequately described, that is, during the flow of structureless fluids exhibiting
molecular internal friction and is determined by two dimensional parameters — density and
kinematic viscosity. But in real liquids such physical processes as reorganization of
supramolecular structures, molar transfers, adjustment of boundary flows to the movement of the
main flow, adjustment of impurities to movement, structure formation or structure destruction
during flow, etc., take place. To consider such complex physical processes, it is necessary to
introduce a relaxation time (after the action) and retardation (before the action) of various types of
deformation media, which characterize the speed of approaching the equilibrium state [1].

In this article, during the relaxation time, we take the time proportional to the dynamic
parameters (is the dynamic speed in a unit of characteristic length), and the law of conservation of
momentum (the amount of motion), the law of conservation of mass of the flow of a deformable
medium are based, and equations of pressure change in an accelerated deformed medium are
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introduced. It is possible to point out the possibilities of applying and applying the obtained results
to the mechanics of multiphase media with complex rheology in other areas of science, engineering
and technology of a wide aspect, starting with the problem of turbulence, the theory of expansion
of the Universe, in atomic, energy, oil and gas, mining and metallurgical, chemical, construction,
food, etc.

Lorenz E. N. (1963). was first pointed out that in the turbulent motions friction - turbulent
viscosity, in contrast to the usual viscosity is determined by the transfer through the layers of a
moving liquid momentum is not microscopic particles, and stirred the finite volume of the medium.

At the present stage of development of the mechanics of movements of one and two-phase
media, the establishment of the laws of the transfer processes of physical substances, construction
of mathematical models as the movement and interactions between the phases and to limit the flow
of the surface, as well as the development of methods of solution were in great contribution work
of the following scientists: Landau, L. D. and Lifshitz, E. M. (1987), Oldroyd, J. G. (1950),
Jeffreys, H. (1926), W. Prager, C. Truesdell, Coleman B. D., and Noll W., (1961), R.I. Nigmatulin
et al (1990, 1996), C. Kuehn. (2015), and others.

In many studies of multiphase and multi-component (inhomogeneous) media, it has been
established that an increase in the volume content of particles in liquids leads not only to a change
in the viscosity of the mixture, but also to the manifestation of completely new properties and
patterns of motion of the mixture. In recent years, scientific research has been intensively
developed in fluid mechanics aimed at establishing regularities of flows with the formation of
various flow structures. Since during the formation and destruction of flow structures during flow,
the hydrodynamic and rheological parameters change dramatically. In this paper, using the results
of previous works by the author (Khusanov, I.N. (1990) Mirzoev, A.A. (2015)) (where
mathematical models were proposed) and using the mechanical model of an inert but deformable
medium, below, more than a dozen mechanical models of the stress-strain state of media endowed
with elastic, viscous and inert deformability properties. Problem of molar transfer in the turbulent
motion of the liquid and gas; the problem of migration of the dispersed phase in the dispersion
medium moving at low flow rates; the problem of formation, as well as the destruction of the
structure (core) flow with the motion- visco-plastic media - the three current problems of hydro-
aerodynamics merge into one problem, the establishment of the problem more adequately
describes the regularity of the internal molar transfer process in flows, which means the creation
of more adequately describing the rheological models.

During this period of the development of science, the problem of internal transfer processes
in the flow of liquids and gases has become a central issue of modern mechanics, physics and
chemistry. The development of a large number of basic and applied fields of science is related to
the development of understanding and theoretical description of the internal processes of the molar
transfer of various kinds of substances in single and multiphase flow.

Therefore, there is need to find a new approach to modeling of the internal process of the
molar transfer of fluid media in order to develop a mathematical model of the problem, taking into
account the mechanism of transfers, more adequately describing the process and making it possible
to improve knowledge in this field.

Since, in many practical situations, the evolution of the internal molecular and molar
processes do not lend themselves directly to detailed mathematical modeling, it is important to
develop a theory of internal processes that make it possible phenomenological to link the
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characteristics of the external action and system response with internal processes taking place in
the system.
1.1 Model of viscous - inert deformable medium

In connection with the above stated, Khusanov I.N. in his work proposed a model of
deformable inert medium, determined the accelerated deformation of the body relative to the
coordinate system, which allows establishing the law of deformation inertia of the deformable
body.

In which the body retains its deformed state, or even change it as long as it is not forced to
change under the influence of external or internal stresses.

By analogy with the generalization of the theory of elastic deformation of deformable
bodies and strain rate in a viscous fluid theory, we introduce the tensor components of accelerated
deformation corresponding spatial change of acceleration.

Since in the deformation of the various media the difference in the properties and
characteristics of their behaviour is clearly seen, the mentioning on the rheological equations, we
talk about the relationship between strain rate, accelerated strain and stresses.

A mechanical element inertly resisting to deformations of media consists of a massive cone
of rotation located in a cylinder with perforated walls, which in turn is located in a cylindrical
impermeable vessel. When a massive cone of rotation is immersed or floating up, the liquid is
expelled from the pores of the inner cylinder into the inter-cylindrical space. In this narrow space,
the liquid moves in the direction opposite to the movement of the cone to compensate for the
advanced volume of the cone. In the gap, the fluid is rapidly deformed (flows). The greater the
linear density of the liquid, the greater the resistance. The rheological law with the constancy of
the volume of the liquid will look like Khusanov I.N., Mirzoev A.A. (2015):

7, =M%y, 1)

where W, — 7 and set the law on which the product of the mass per unit length m,
&, "

linear density (kg/m) and directly proportional to the bulk density and multiplied by the square of
the dynamic distance the tensor of accelerated strain j; directly proportional to the stress tensor

le .

2. Model of rheodynamics medium
If we parallel Hooke, Newton and the elements proposed in this work, we obtain the
following model:

T:Gy+,u7'/+m,4j/'_ ()

This model was solved for several types of stress and the solution was analyzed in
Seydametova, Z.S. (1990). Considering the case of a parallel connection of the Maxwell model
from the one proposed (Fig. 2), we obtain:

o2
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Fig. 1. Model of the viscoelasticinert deformable medium

T+t|’€/,z‘- = 2/'1(7}+tretj/‘+tre£tret7)v (3)

where t_, = 1/G, t, -1, IN equation (3), the

third term in the right-hand side can be neglected, then we get:
T4t T =207 +1)) (4)

a model equivalent to the Jeffreys and Oldroyd models, which are a special case of the model (3).
Comparing the relaxation time and retardation in Jeffreys, Oldroyd and (4) models we conclude
that in all models the relaxation time is determined by the ratio of viscosity to shear coefficient,
and the retardation time in Jeffreys and Oldroyd models is also determined by the ratio of viscosity
to the shift coefficient, and in the proposed model (3, 4) the retardation time is determined by the
ratio of the linear density coefficient to the viscosity coefficient, i.e. the molar transfer of
momentum in mixtures is taken into account. If the existing models were elastic-viscous, then the
models proposed in this paper are elastic-viscous-inert.

Mediums, depending on the ratio of the numerical values of relaxation times to retardation
times, are classified as follows:

1) homothermal, when T = 1 and energy dissipation under cyclic loading does not occur as
in Hooke's bodies;

2) exothermic, when T< 1, in this case part of the energy is dissipated;

3) endothermic, when T > 1, in this case, the energy is absorbed by the deformable medium.

As is known, the absorption of energy and its dissipation are associated with changes in
the internal structure of the medium, restructuring of the structure.

Composing the ratio of timest , /t,, from (3) we obtain the equality:

=m,/u. For small values t

rel

re/
Tot, 1t =G 4
mu Gm,
analyzing which, we come to the conclusion that with known physicomechanical
parameters it is possible to classify the media according to the above groups and predict the
direction of change in the internal structure during deformation:
if 4° =Gm, is a homothermal medium,

2

if .2 <Gm,- exothermic medium,
if .2 - Gm,- endothermic medium.

The results obtained make it possible to obtain materials with given rheological parameters,
as well as the possibility of establishing reserves for the intensification of certain technological
processes.

The rheological equation of a viscous "incompressible™ medium with regard to internal
molar transfers will be:

d(- ret a(

J J

oo Lo L) ®)

where m, is the linear density characterizing the inert resistance of the media to
deformation, Wi is the ith acceleration component, r;are the components of the inertial stress
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tensor, Vi _ ; are the components of the accelerated strain tensor, t, =m, /4 is the retardation
X, I ‘
time of molar transfer processes.
Consider the stationary, quasi-one-dimensional fluid flow in a pipe, the rheology of which
is determined by equation (5). The axis oz is directed along the axis of the pipe, and the axis is or
along the radius of the pipeline, then:

V; =V, (r), W; =W, (I’), Vr =V = ConSt, 50'2 = _f =N F:O, (6)
a x

where o, is normal stress, P is pressure, F is mass force.

The equilibrium equation for the case in question will be:
é’Trz + é’az + z-I'Z — O i (7)
o a r

Given (5), (6) in (7) and making the change of variables in the form:
u,V, =V,, fiR =r, will have:

5(52\/2) a(a\/zj_ . (8)
—]| r +a, —| Fr—— |=—a,r
or or? or or
Integrating equation (8) twice according to T will get
[?/rz]+al\lz =a,r’ +¢,Lnf +c,. 9)

Since the determined velocity V, must be finite for all values , and the term in (9) c,LnF
goes to infinity for r =0, i.e. on the pipe axis, then we must putc, =0.
Integrating equation (9) by r, we get:

—2 —
V, = az[r——z—ZJria}c—Hcse3‘1r : (10)
al al al al
The boundary conditions will be:
V,=0atr=1 (11)
W_Z =0atr=0
or
Solution (10), satisfying conditions (11), will be:
r 1
V, =a,(1-F2?)—2a,Kh(1-F) +2a,Kh?(e " —e ), (12)

where a, = NR?/4u, 2, Kh ~Ya, =mV, /1R the dimensionless number Kh can be interpreted as the

ratio of the molar mass flow rate to the molecular mass flow rate involved in the exchange of the
amount of motion between the layers of the moving fluid.

It follows from the solution, if the molar transfers are small and the square of Kh can be
neglected, then from (12) we have:

V, =a,(1-7*)-a,Kh(1-T). (13)
When Kh—0 from (13) we get:
V, =a,(1-r?%). (14)
The latter is the solution of a steady-state parallel flow of a viscous fluid in a circular
cylindrical tube.
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Solution (13), taking into account small values of molar processes transfer, like the solution
of the steady-state motion of a viscoplastic fluid in a cylindrical tube and having the form
SHishenko R.1., at all (1951, 1976), P.l. Kozodo at all (1963), Paus, K.F. (1967) Mirzadjanzade
A.H. (1959), Latipov, E.K. (1963):

NR?
T 4,

Comparing equations (13) and (15) we can determine the relationship between the

coefficients of the second term in the form:

(1—r2)—ﬂ(1—r)- (15)
)7

7 =2“i;m[v,o . (16)

Composing the balance of forces on the surface of a liquid cylinder at a distance r,, we
can obtain the equality: 7, = Nr,/2. Substituting it into equality (16), we get:

MeVeo _To (17)
LR R

It follows that the dimensionless number is equal to the radius of the flow core divided by
the radius of the pipe. That is, the ratio of molar and molecular, exchanging the amount of mass
movement, determines the ratio of the radius of the flow core formed to the radius of the pipe.

The correctness of these conclusions can also be confirmed by the fact that in deriving the
regularity of the molar transfer of momentum, it was assumed the existence of molar Kinetic
formations Khusanov I.N., Mirzoev A.A. (2015) involved in the internal exchange processes,
thereby assumed the existence of kinetic units in density that differs from the density of the
surrounding molecular liquid.

If we denote p, - the density of the molar formations entering into m, and p, - the density
entering into dynamic viscosity and their true density through o, and p,, , then (17) we can write

in the form:
vV f
CAPRY 8 - ﬁ_ s ﬁ Kh:M, (18)
Vo = g 273 K+ KhZ(1-8eKh) ~ 2K (14 8e k) + £, Rf;
23 o
+Kh*[Z2 —18eKh (1 - 1.555¢ 2Kh Y]} .

24
where m,; is the true linear density, ; is the true (22) dynamic viscosity, f, and f, are
the volume contents of the moles and molecules involved in the internal exchange process.
If in (18) enter the Reynolds number Re,, =V, R/v, then (18) can be written in the form:

m%i f2

Kh = 5
PR,

(19)

Vg !

and the limiting shear stress 7, will be determined by the equation:
From (20), it follows that a medium with a large volume content of supramolecular

structures has large values of 7, which is observed in practice. An increase or decrease in f, in

the process of movement is associated with a decrease or increase in f,, since 1 +1,-1. An increase
in f, is associated with the formation of supramolecular structures, and a decrease with the
destruction of these structures. The more f,, the more the medium inertly resists movement. These
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results are also consistent with the obvious fact that molar formations are more inert to changing
their deformation state than molecules, the mobility of which is much more relative to moles.
Therefore, in media with large values of moles participating in the internal exchange, there is
greater resistance with respect to Newtonian liquids.

The fluid flow rate is determined from (12) in the followmg form:

Q= ’;Aepf {2—§Kh+Kh (-8 Kh) 2Kh*(1+8e Kh)+ (21)

2-Kh

1
; Kh“[% —18e ¥ (1—1.555 70 )]3.

The average flow rate is determined by dividing the flow rate by 7R?:

APR*

v, = APR e B khakn(- 8eKh 2Kh? 1+8e'<h + 22

T (1—8e") — 2KN°(1-+8e ) (22)
3 2-Kh

+Kh [2 1869 (115550 % )]}

Replacing the pressure drop in (22) with its value from the Darcy-Weisbach equation we
obtain the equation for determining the drag coefficient in the form:

64, 8 201 _ goidy
2= {2 KN+ K6 (23)

2-Kn
2

1
2Kh (1-+8e ) + KN'[_ 3 _1ge Kh(l 1.555¢ 20 )]¥™.

Entering the function ®1(Kh) in the form:
1 1

@,(Kh) ={2—§ Kh+Kh?(1-8e*1)—2Kh*(1+8e 1)+

(24)
23 1 2-kh
+Kh* [24 ~18e" (1-1555¢ 24 )]},
will get
As follows from equation (25) resistance coefficient depending on:
A= 64 qb (Kh). (25)

the numerical value of the funCtlon ®(Kh), can be both less and more relative to the
coefficient of resistance of the laminar motion of the Newtonian fluid, determined by the equality:
64
" Re
Therefore, we can conclude that the newly introduced function determines the features of
the deviation of non-Newtonian fluids from the Newtonian viscous fluid.
In solving the problem of the motion of a non-Newtonian fluid described by a rheological
model 7=7,+u, y in a circular tube by Buckingham, a formula was obtained for calculating the

fluid flow from pressure in the form:

] e
After the introduction of the notation:
2r,L/IR=P,
and by comparison with equality r, =2Lz,/P, the latter is reduced to equality:
I’-0 |:>O
R P
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In this case, p, should be understood as the pressure at which the solution begins to move
(at r=R).
Given the latter, equation (26) will be written as:

4 4
szzR m 1—ﬂ&+l i) ,
8l 3P 3 P

or denoting Fo _ B, 1_ﬂ,3 +£,34 = f () We write the previous formula in the form:
P 3 3

R*m
8.1 f(8).
We obtain the equation for the flow rate (21) in the form:
ARAP ¢ ¢y (27)
Bul
Here, AP is the pressure drop, L is the length of the pipe, u is the plastic viscosity, R is
the radius of the pipe, ro is the radius of the flow core. Using the obtained formula, we can
determine the value of the function f (Kh) for each specific viscoplastic fluid by experimentally
determining the differential pressure, flow rate, pipe geometry and fluid viscosity, and using
equation (17) to determine the radius of the flow core and the limit tangential stress.
In practical calculations, various approximations of the function f(Kh) can be taken, in
particular in the form:

Q=

Q=

~1 45
f (Kh) = 3R (28)
This approximation, as shown by the calculations of Fig. 2 curve 3, can be applied only in
cases where the relative diameter of the flow core does not exceed the values 0.4 =0, 5. At the
same time, the introduced error will not exceed 5 - 6%. However, when moving viscoplastic media

in pipes, ro/R > 0,5.

F(KR)
1

Fig. 2. Change of function f (Kh) depending on the relative size of the thread core

In the work of Shishenko R.I. proposed Reynolds criterion, according to which the function
f (Kh)can be approximated as

r0
f(Kh):1—4E. (29)
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Also in practical calculations, approximations are taken in the form

f(Kh)zl—rEO. (30)
In fig. 2 (curve 1) shows the dependence of f (Kh) on ro calculated by the equation:
4
f(khy=1—2% ;1T
3R 3R" . (31)

Equation (30) corresponds to line 2 in Fig. 2, which can be applied only to the initial and
final conditions of motion: with v =0, Y _4, f(Kh)=0 and with v — 0, f(Kh)=1. Line 5 in Fig.
R

2 corresponds to the approximation (29).
From Fig.2 it is obvious that straight lines expressing one or another approximation of
f (Kh) can give acceptable accuracy for practical purposes only in a certain range of values of the

ratio ry /R.

From the results of experimental studies, in particular from Latipov, E.K. (1963) it follows
that during the movement of clay suspensions (r, =100-+500 dyn/cm?; 4 =5+45 centipoise;

p=108=185 g/cm?) in pipes d = 6--10cm in the entire region of the structural flow, the core of the

flow occupies a significant part of the pipe section, gradually decreasing with increasing velocity.
During flow turbulization, the remainder of the non-deformable flow core is destroyed.
These results agree satisfactorily with the approximation of the function f(Kh), adopted in

the form (31).
4. Conclusion

Thus, the article proposed new models of rheologically complex fluids, the method of
classifying these media by absorption or release of energy when they are deformed. By solving the
problem, it is shown that the obtained formula for the flow rate of a viscous-inertly deformable
medium contains as a special case the flow formula of a viscoplastic fluid and makes it possible
to state that the plastic properties of the media are due to the presence of particles of
supramolecular level in them. The change in the plastic properties of the media during its
movement and deformation is due to the formation and destruction of more representative particles
relative to particles transferred by the amount of movement corresponding to the Newtonian fluid.
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Improving the brightness of the image by encoding and decoding macroblocks
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Tashkent University of Information Technologies named after Muhammad al-Khwarizmi
Norinov M.U.

Fergana branch of Tashkent University of Information Technologies named after Muhammad al-
Khwarizmi

Karimov, Sh.S.

Tashkent State Technical University named after Islam Karimov

All luma and chroma samples in a macroblock are predicted in the spatial or time domain,
and the resulting prediction difference is transformed. For transform coding purposes, each color
component of the prediction difference signal is divided into smaller blocks of up to 4x4. Each
block is converted by numerical transform, and the transform coefficients are quantized and
encoded by the entropy coding method. In fig. 1. shown a typical block diagram of a macroblock
video coding layer [1].

coding
— —=  control aass
- o
it control sign
ensomy conversion
4 o)1 SCalE. Jactors
< quantize ” ' S—
‘| inverse scaling :
Video sequence . “yand transfor
Images are split mation
into macroblocks gy I d
1 Entropy
. A -
I 1 coding
Y. Intra prediction N
Intraframe data :
e | evaluation | 1
F L d
Intra-frame Anti-blocking
| prediction filter
-
‘ Motion
2 | prediction
Intra- orinter | P
prediction :
Motion

" estimation

Fig. 1. Basic structure of H.264 / AVC coding for macroblocks.

The input video signal is divided into macroblocks, the distribution of the macroblocks into
slice groups and slices is selected, and then each macroblock of each slice is processed as shown
in the figure. Efficient parallel processing of macroblocks is possible when different types of slices
are present in the image. The first picture of a video sequence is usually intra-coded. For all other
images, the prediction mode is selected depending on the space-time properties of the images
themselves. For interframe coding, information from several images of the video sequence is used.
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The difference signal between the predicted values (in intra- or inter-frame mode) and the
pixel values in the current block are subjected to integer transform. The transform coefficients are
then scaled, quantized, entropy-encoded and transmitted along with the used prediction data.

At the same time, the encoder decodes the previously encoded information. Thus, the
quantized coefficients are inversely scaled and transformed to repeat the residual signal. Then, the
resulting difference signal is added to the prediction signal, and the result of this addition is fed to
an anti-blocking filter. The resulting image is stored to predict the sequence of encoded images. It
Is worth noting that the order of the images in which they are encoded is often different from their
original sequence.

The development and operation of the encoder includes the optimization of many decision
algorithms to achieve the best compromise between bit rate, image quality and the complexity of
the encoder.

In interlaced frames, with areas in which moving objects or camera movement are present,
two adjacent lines tend to have a lower degree of statistical dependence than in progressive frames.
In this case, encoding the two fields separately may be more efficient. To ensure high coding
efficiency when working with a frame, H.264 / AVC allows the encoder to make any of the
following decisions:

- align two fields together and encode them as one frame (frame encoding mode).

- do not combine two fields together and encode them as separate fields (field encoding mode).

- combine two fields together and compress them as one frame, but during encoding, divide pairs
of two vertically adjacent macroblocks into pairs of either two fields or frames.

The choice between these three solutions can be made adaptively for each frame in the
sequence. The choice between the first two is considered picture-adaptive frame / field (PAFF)
coding. If a frame is encoded as two fields, each field is divided into macroblocks and encoded in
a manner very similar to a frame, but with the following major exceptions:

- motion compensation uses reference fields, in contrast to reference frames;
- zigzag scanning of conversion factors is slightly different;

he fields do not apply strong deblocking filtering of horizontal borders of macroblocks,
since field lines are actually spatially two times farther than frame lines and the filter length covers
a large spatial area.

In the development of the H.264 / AVC standard, PAFF coding was introduced with the
aim of reducing the bit rate from 16 to 20% (for ITU-R 601 resolution sequences such as "Canoa",
"Rugby", etc.) in relation to the case when only the frame encoding mode is applied.

A pair of macroblocks A pair of macroblocks
in frame mode in field mode

Fig. 2. Convert a pair of frame macroblocks to a pair of field macroblocks.
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If the frame consists of mixed areas and some of which are mobile and others are not, then
it is usually more efficient to use frame mode for stationary areas, and field coding mode for mobile
areas. Therefore, the decision to use frame or field coding can also be made independently for each
vertical pair of macroblocks (16x32 luma region) in the frame. Such a coding capability is utilized
by macroblock adaptive frame / field (MBAFF) coding. For a pair of macroblocks that is frame
mode coded, each macroblock contains the original lines of the frame. For a pair of macroblocks
that are field coded, the top macroblock contains the lines of the top margin, and the bottom one
contains the lines of the bottom. In fig. 2 shows the MBAFF coding method for a pair of
macroblocks.

It is worth noting that, in contrast to H.262, the decision to use frame or field coding is
made in two rather than one macroblock. The reasons for this choice are to keep the basic
macroblock processing structure intact and to use motion compensation regions equal to the
macroblock size.

Each macroblock from a field pair is processed in a similar manner with an intra-field
macroblock in PAFF encoding. However, since a mixture of pairs of frame or field macroblocks
may appear in an MBAFF frame, the methods that are used for zigzag scanning, prediction of
motion vectors, prediction of intra-frame prediction modes, prediction of samples within frames,
deblocking filtering, context modeling in entropy coding have been changed to work with with
this mixture. The main idea is to preserve spatial content as much as possible. It should be
remembered that the description of spatial neighbors in MBAFF frames is rather complicated (see
[3]) and that in the following sections spatial neighbors are described only for non-MBAFF frames.

Another important difference between MBAFF and PAFF is that in MBAFF, one field
cannot use macroblocks from another field in the same frame as a reference for motion
compensation (since some regions of each field are not yet available when the field is encoded
macroblock from another field). Thus, sometimes PAFF encoding can be more efficient than
MBAFF encoding (especially in the case of fast motion, scene change, or within frame refresh),
even though the opposite is usually true.

When developing the standard, MBAFF is recommended for bit rate reductions in the range
of 14 to 16% compared to PAFF for ITU-R 601 resolution sequences such as "Mobile and
Calendar" and "MPEG-4 World News".

Each macroblock can be transmitted by one of several possible encoding methods,
depending on the type of slice encoding. For all slice coding types, the following intra-coding
types are supported, which are denoted Intra_4x4, Intra_8x8, or Intra_16xI6, taking into account
color prediction and 1_PCM prediction modes.

The H.264 / AVC coding standard provides only the block recovery process at the receiving
end. Algorithms for choosing the block size and prediction at the transmitting end are not specified.
An example of dividing a 16x16 block into smaller blocks is shown in Fig. 3.

Intra_4x4 mode is based on 4x4 luma block prediction and is suitable for encoding parts
of an image with a significant amount of detail. Intra_16xI16, on the other hand, works with an
entire 16x16 block and is suitable for encoding areas of an image that do not contain fine details.
Intra_8x8 is an intermediate option. In addition to these luma prediction modes, there is a
prediction of the chromaticity of the samples. In addition, as an alternative to the Intra_4x4,
Intra_8x8 and Intra_16x16 modes, | P C M coding has been introduced, which allows the encoder
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to bypass the prediction and intra-transform processes and, instead, directly transmit the encoded
sample values. 1 PCM is used for the following purposes:

» allows the encoder to accurately reflect sample values;

» provides the ability to accurately display the values of anomalous images without
significantly increasing the transmitted data

* allows you to impose strict restrictions on the number of transmitted bits for each
macroblock with which the decoder works, without compromising the coding efficiency.

16x16 8x8 BxB

R _ | | I
Fig. 3. Dividing the block into smaller blocks.

Unlike other standards (such as H.263 + and MPEG-4 Visual), in which intra-frame
prediction is enclosed in the transform domain, in H.264 / AVC intra-prediction is always enclosed
in the spatial domain and is based on neighboring samples of the previous ones, already decoded
blocks located on the left, top and top right above the coded block.

When using the Intra_4x4 mode, each 4x4 block as shown on the left in fig. 4 is predicted
from spatial adjacent samples. The 16 samples of a 4x4 block shown are denoted "a-p™ and are
predicted using the previous decoded samples in contiguous blocks, denoted "A-Q". For each 4x4
block, any of 9 prediction modes can be applied. In addition to "DC" prediction (which uses only
one value to predict the entire 4x4 block), 8 directional prediction modes are defined as shown on
the right in Figure 4. These modes are suitable to predict directional structures in an image, such
as borders with different angles.

—
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Fig. 4. Left: Intra_4x4 prediction applied to a-p block samples using A-Q samples. Right:
8 "directions of prediction™ for Intra_8x8 prediction.

In fig. 5 shows all 9 Intra_4x4 prediction modes. For mode 0 (vertical prediction), the
samples above the 4x4 block are copied into the block, as shown, in lines by arrows. Mode 1
(horizontal prediction) works the same as vertical prediction except that the samples to the left of
the 4x4 block are copied. For mode 2 (DC prediction), adjacent samples are averaged as shown in
Fig. 5. The remaining 6 modes are diagonal prediction modes and are called diagonal-down-left,
diagonal-down-right, vertical-right, horizontal-down, vertical-left and horizontal-up predictions.
As their names indicate, they are suitable for predicting textures with pronounced structure in a
certain direction.

34



Scientific problems of intelligent information and communication systems

When the E-H samples, which are used for diagonal-down-left prediction, are not available
(because they are still not decoded, or they are out of slice or not inside an intraframe forced
intraframe macroblock), these samples are replaced with a sample D [2].

The arrows indicate the direction of prediction for each mode.

For each of the modes, the expressions [28] are used to predict the luminance counts in the
4x4 block:

Mode "O". Vertical prediction.

preddx4L([x,y]l=p[x,-I1].
Here and below, the values x and y = 0..3.
Mode "1". Horizontal prediction.
preddx4L[x,y]=p[-1,y].
Mode "3" - Diagonal down-left
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Fig.5. Nine modes of intra-frame prediction Intra4x4.

Mode "2". Prediction by averaging.
- if all samples of neighboring blocks with coordinates p[x, -1] and p[-1, y] are available for
prediction:
preddx4L[ x,y]=(p[0,-1]+p[1,-1]+p[2,- 1] +p[ 3,-1]
+p[-1,0]+p[-1,1]+p[-2,2]+p[-1,3]+4)»3.
If any samples of neighboring blocks with coordinates p[x, -1] are not available for
prediction:
pred4x4L[x, y] = (p[-1,0] + p[-1, 1 Hp[-1, 2 J+p[-1,3]+2)»2
If any samples of neighboring blocks with coordinates p[-1, y] are not available for
prediction:
pred4x4L[ x,y]=(p[0,-11+p[1,-1]+p[2, -1]+p[ 3.-1]+ 2 2.
If any samples of neighboring blocks with coordinates p[X, -1] and p[-1, y] are not available
for prediction:
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pred4x4L [x, y] = (1 "(BitDepthY - 1)).
Mode "3". Downward and leftward diagonal prediction.
-Ifx=3andy =3, then:
preddx4L [x,y]=(p[6,-1] +3*p[7,-1] +2) "2
- in other cases:
preddx4L [X,y]=(p[x+y, -1]+2*p[x+y+1, -1]+p[x+y + 2, -1] +2) "2.
Mode "4". Downward and rightward diagonal prediction.
If x>vy:
preddx4L [x,y]=(p[x-y-2,-1]+2*p[x-y-1,-1]+p[x-y,-1]+2) "2
- x<y:
preddx4L [X,y]=(p[- 1, y-x-2]+2*p[-1,y-x-1]+p[-1, y-Xx] +2) "2
-Ifx=y:
preddx4L [x,y]=(p[0,-1]+2*p[-1,-1]+p[-1,0]+2)"
Mode "5". Vertical Right Prediction:
-If2*x-y=0,2,4or6:
preddx4L [x,y]=(p [x-(y"D -, -] +p[x-(y"1),-1]+1)"1.
-If2*x-y=130r5:
preddx4L X, y]=(p[x-(y"1)-2,-1]+2*p[x--(y"1)-1,-1]+p[x-(y"1),-1]+2)»2.
-If2*x-y=-1:
preddx4L [X,y]=(p[-1,0]+2*p[-1,-1] +p[0,-1]+2)"
-If2*x-y=-2o0r-3:
preddx4L [x,y] = [-l,y-1]+2*p[-l,y-2]+p[-l,y-3] +2) "2.
Mode "6". Horizontal and downward prediction:
pred4x4L [x, y] = (1 "(BitDepthY - 1)).
Mode "3". Downward and leftward diagonal prediction.
-Ifx=3andy = 3, then:
preddx4L [x,y]=(p[6,-1]+3*p[7,-1] +2) "2
- in other cases:
preddx4L [X,y]=(p[x+y,-1]+2*p[x+y+1, -1]+p[x+y+ 2, -1] +2) "2.
Mode "4". Downward and rightward diagonal prediction.
If x>vy:
preddx4L [X,y] =(p[x-y-2,-1]+2*p[x-y-1,-1]+p[x-y,-1] +2)"2.
-If x<y:
preddx4L [X,y]=(p[- L, y-x-2]+2*p[-1,y-x-1]+p[-1, y-Xx] +2) "2
-Ifx=y:
preddx4L [x,y]=([0,-1]+2*p[-1,-1] +p[-1,0]+2)"
Mode "5". Vertical Right Prediction:
-If2*x-y=0,2,40r6:
preddx4L [x,y] =@ [x- "D -, -l +p[x-(y"1),-1]+1)"1.
-If2*x-y=1,3 0r5:
preddx4L [x,y]=([x-(y"))-2,-1]+2*p[x--(y"1)-1,-1]+p[x-(y"1),-1]+2)»2.
-If2*x-y=-1:
preddx4L [x,y]=(p[-1,0]+2*p[-1,-1]+p[0,-1]+2)"
-If2*x-y=-2o0r-3:

36



Scientific problems of intelligent information and communication systems

preddx4L [X,y]=(p[-l,y-1]+2*p[-l,y-2]+p[-l,y-3] +2) "2
Mode" 6 ". Horizontal and downward prediction:

All possible prediction modes are calculated for each of the 4x4 blocks. Then, based on the
minimum value of the difference between the original and predicted blocks, the most suitable
mode is selected.

Blocks of 8x8 samples are predicted similarly, where 9 modes are also calculated. More
details about 8x8 block prediction can be found in [3].

When using the Intra_16xI6 mode, the entire luma component of the macroblock is
predicted. 4 prediction modes are supported. Prediction mode O (vertical prediction), mode 1
(horizontal prediction), and mode 2 (DC prediction) are similar to Intra_4x4 modes, except that
instead of 4 neighbors on each side to predict a 4x4 block, 16 neighbors on each side are used for
prediction block 16x16.

Prediction Mode 4 - Average Directional Planar Prediction.

The chroma samples of a macroblock are predicted using a similar prediction technique as for the
luma components in a 16x16 macroblock, since chroma is usually blurred over a large area.

To keep all slices independent of each other, intra-prediction (and all other forms of
prediction) across slice boundaries are not used.

The spatial prediction procedure for blocks allows you to increase the coding efficiency by
reducing the transmitted information, the level of which directly depends on the accuracy of the
predicted samples.

However, it should be noted that for prediction only edge samples of neighboring blocks
are used, the repetition of which does not allow taking into account the change in the function of
the image signal in the current block. As a result, the prediction accuracy drops, which leads to a
deterioration in the efficiency of subsequent compression.

To improve the accuracy of intraframe prediction, it is recommended to use all available
samples of neighboring blocks, on the basis of which one can judge the nature of the change in the
samples in the current block.

Obviously, the correlation of samples in neighboring blocks increases with narrowing of
the spatial spectrum of the image signal, which means that the prediction accuracy increases with
a decrease in the cutoff frequency of the spectral components of the image signal in a given
direction within the intraframe space.

In addition to encoding only within macroblocks, various types of predictive motion
compensation coding are used, defined as types for P-macroblocks. Each P-macroblock is
associated with a specific partitioning of the macroblock into block partitions that are already used
to predict motion compensation. Sections with luma block sizes of 16x16, 16x8, 8x16 and 8x8
samples are supported. If sections with the sizes of 8x8 samples are selected, one syntax element
is transmitted for each 8x8 block. This syntax element determines whether the corresponding 8x8
section is further divided into 8x4, 4x8, or 4x4 luma subsections and corresponding subsections
by chroma direction. Figure: 6 shows this separation.

The prediction signal for each block of size MxN predictively encoded is obtained by
moving an area of the corresponding reference picture, which is defined by the translational motion
vector and the reference picture index. Thus, if a macroblock is coded using four 8x8 partitions
and each of them is further divided into four 4x4 partitions, a maximum of 16 motion vectors can
be transmitted for one P-macroblock.
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Fig. 6. Splitting a macroblock to compensate for motion. Top: splitting macroblocks, bottom:
splitting 8x8 sections.

The accuracy of motion compensation is specified in units of up to one fourth of the
distance between luminance samples. If the motion vector points to the immediate position of the
sample (integer value of the distances between samples), the prediction signal consists of the
corresponding samples of the reference image; in the opposite case, to obtain a non-"whole"
position, the corresponding sample is interpolated. The prediction values at the "half" positions
are obtained using a one-dimensional 6-point FIR filter horizontally and vertically.

The one-quarter prediction values are generated by averaging the whole and half positions.

Figure: 7 illustrates fractional interpolation for samples "a-k" and "n-z". The readings at
the "half" positions labeled "b" and "h™ are obtained from the first intermediate values b and h,
respectively, using a 6-point filter:
b=(E-5F+20G +20H -51+1)/32.
h=(A-5C+10G +20M -5R + T) / 32.
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Fig. 7. Filtration with inter-counting accuracy of motion compensation.
The capital letters show the counts on the full grid. Uppercase letters show counts in inter-
counting positions.
The last prediction values for location b and h are obtained as shown and are limited to the
range O ... 255:
b=(bl+16)"5.
h=(hl+16)"5.
The counts at the "half" positions, denoted by j, are calculated as:
j=cc-5dd +20h+20m - 5ee + ff,
where the intermediate values labeled ee, dd, ee, m, and ff are obtained in the same manner as n.
The last prediction value j is then computed as j = (j + 51 2)>> 10 and is constrained from 0 to

38



Scientific problems of intelligent information and communication systems

255. Two alternative methods of obtaining the value of j show that the filtering operation is indeed
separable to create “half” positions.

The readings at the “one-quarter” positions, designated as a, ¢, d, n, f, I, k and ¢, were
obtained by averaging with rounding up the two nearest readings at the whole and “half” positions,
as, for example:

a=(G+b+1)»l

The readings in the "quaternary™ positions, denoted as e, g, p and z, were obtained by
averaging with rounding up the two nearest readings at the "half" position in the diagonal direction,
as, for example:

e=(b+h+1)"l.

The prediction values for the color component are always obtained using bilinear
interpolation. Since the chroma grid has a lower resolution than the luma grid, the movements used
for chroma are accurate to one-eighth of the distance between samples.

More accurate motion prediction using full, half, and one-quarter prediction represents one
of the major improvements of the existing method over earlier standards for the following two
reasons:

- the most obvious reason is the high accuracy of the movement presentation;

- Another reason is the great flexibility in filtering when predicting. Full Count, Half Count,
and One Quarter Counting Prediction represent different levels of the low pass filter selected
automatically during motion estimation. In this regard, a 6-point filter is a much better compromise
between the required prediction loop filter and has the ability to retain the high frequency
components in the prediction loop.

The syntax of the new standard also works with motion vectors outside the image
boundaries, i.e. motion vectors that point beyond the image. In this case, the reference frame is
extrapolated outside the image by repeating samples at the boundaries immediately before
interpolation.

The motion vector components are separately coded using either average or directional
prediction from adjacent blocks. No prediction of component motion vectors (or any other form
of prediction) is used across slice boundaries.

The structure of the standard supports prediction with motion compensation based on
multiple reference pictures [4]. That is, more than one pre-encoded picture can be used as a
reference for motion prediction compensation. Figure: 8 illustrates this.

4 pre-decoded Current imagze
controversial images

Fig. 8. Motion compensation using multiple frames.
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In addition to the motion vectors, the parameters of the reference image (A) are
transmitted. This approach also applies to B-slices as shown below.

Multi-picture motion compensation requires the encoder and decoder to store the reference
pictures used for intra-prediction into a multi-frame buffer. The decoder restores the encoder's
multi-frame buffer according to the corresponding memory management operations specified in
the digital stream. As long as the size of the multi-frame buffer is set to one image, the index at
which the reference image is inside the multi-frame buffer will be specified. The reference index
Is transmitted for each block of motion-compensated luma samples with dimensions 16x16, 16x8,
8x16 or 8x8. Motion compensation for regions smaller than 8x8 uses the same reference index as
for predicting all blocks within an 8x8 region.

In addition to the macroblock motion compensation modes described above, the P-
macroblock may also be coded with the P-Skip type. For this type of coding, neither a quantized
prediction error signal nor a motion vector or a reference index is transmitted. The reconstructed
signal is obtained in the same way as the prediction signal from the macroblock of the P_16x16
type, which refers to the image at index O in the multi-frame buffer. The motion vector used for
the P-Skip reconstruction of a macroblock is similar to the motion vector predictor for a 16x16
block. A useful effect of defining a P-Skip coding type is that large areas with no change or
constant change, such as slow panning, can be represented with very few bits.

Compared to previous standards, H.264 / AVC generalizes the idea of B-slices. This
extension is described in [29-31] and discussed in more detail in [32]. For example, other pictures
containing B slices and dependent on multi-frame buffer management can be used as reference for
motion compensation. Thus, a significant difference between B and P-slices is that B-slices, when
encoded, some macroblocks or blocks may use a weighted average of two obvious motion
compensation prediction values to construct a prediction signal. B-slices use two obvious reference
picture lists, which are based on both the first (list 0) and second (list 1) reference picture lists,
respectively. Determining which pictures are actually in each reference picture list is a task of
managing the multi-frame buffer, while its operation is very similar to traditional H.262, in which
B-pictures can be included in case they are requested by the encoder.

Figure: 8. Motion compensation using multiple frames. In addition to the motion vectors,
the parameters of the reference image (A) are transmitted. This approach also applies to B-slices
as shown below.

Multi-picture motion compensation requires the encoder and decoder to store the reference
pictures used for intra-prediction into a multi-frame buffer. The decoder restores the encoder's
multi-frame buffer according to the corresponding memory management operations specified in
the digital stream. As long as the size of the multi-frame buffer is set to one image, the index at
which the reference image is inside the multi-frame buffer will be specified. The reference index
is transmitted for each block of motion-compensated luma samples with dimensions 16x16, 16x8,
8x16 or 8x8. Motion compensation for regions smaller than 8x8 uses the same reference index as
for predicting all blocks within an 8x8 region.

In addition to the macroblock motion compensation modes described above, the P-
macroblock may also be coded with the P-Skip type. For this type of coding, neither a quantized
prediction error signal nor a motion vector or a reference index is transmitted. The reconstructed
signal is obtained in the same way as the prediction signal from the macroblock of the P_16x16
type, which refers to the image at index O in the multi-frame buffer. The motion vector used for
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the P-Skip reconstruction of a macroblock is similar to the motion vector predictor for a 16x16
block. A useful effect of defining a P-Skip coding type is that large areas with no change or
constant change, such as slow panning, can be represented with very few bits.

Compared to previous standards, H.264 / AVC generalizes the idea of B-slices. This
extension is described in [5] and discussed in more detail in [6]. For example, other pictures
containing B slices and dependent on multi-frame buffer management can be used as reference for
motion compensation. Thus, a significant difference between B and P-slices is that B-slices, when
encoded, some macroblocks or blocks may use a weighted average of two obvious motion
compensation prediction values to construct a prediction signal. B-slices use two obvious reference
picture lists, which are based on both the first (list 0) and second (list 1) reference picture lists,
respectively. Determining which pictures are actually in each reference picture list is a task of
managing the multi-frame buffer, while its operation is very similar to traditional H.262, in which
B-pictures can be included in case they are requested by the encoder.

1 -2 2 -1

2 1 -1 -2
H =

1 -1 -1 1

1 -2 2 -1

Since the inverse transformation is defined by exact integer operations, it avoided the
inaccuracies of the inverse transformation. The basic transformation coding process is very similar
to previous standards. In an encoder, the process includes forward transform, zigzag scanning,
scaling, rounding, quantization, and then entropy encoding. In the decoder, the process is the
reverse of encoding, except for rounding.

It has already been mentioned that the Intra_16xI16 prediction modes and the color coding
modes are intended to encode areas without fine details. For this reason, the DC coefficients
undergo a second transformation and as a result we have transform coefficients that cover the
entire macroblock. Also, an additional 2x2 transform is applied to the constants of the four 4x4
blocks of each color component. This procedure for a color block is shown in Figure 9. The small
blocks within the large blocks are the constant coefficients of each of the four 4x4 color blocks of
the macroblock numbered 0, 1, 2 and 3. The two indices correspond to the inverse Hadamard
transform indices of the 2x2 block.

To explain the idea behind such repeated transformations, we indicate the main property
of a two-dimensional transformation of a very blurry image (in which the correlation between
samples approaches 1). In this situation, the reconstruction accuracy is proportional to the inverse
one-dimensional transform size. Hence, for a very blurry area, the reconstruction error when
transforming a full 8x8 block is halved compared to using only a 4x4 block transform.

A similar output can be used for the second transformation associated with INTRA_16xI6

mode.
E B
0 1
73] ]
2 3

Fig. 9. Reconvert for color blocks.

41



Scientific problems of intelligent information and communication systems

The four blocks, numbered with binary digits from 0 to 3, show the four color blocks of
the color component of the macroblock.

There are several reasons for using smaller block transformations. One of the major
improvements to the existing standard is to improve the prediction process for both intra and
interframe space. Consequently, the difference signal has less spatial correlation. In general, this
means that the transform provides less decorrelation. This also means that the 4x4 transform is
essentially as effective in removing statistical correlation as the large transform. With a similar
objective compression capability, transforming a smaller 4x4 block yields a visual gain in less
noise at the edges (known as "mosquito effect” or "ringing" artifacts).

Smaller conversion requires less computation and less word length during processing
(word length). Since the conversion process for H.264 / AVC includes only add and shift
operations, it is also defined so that mismatches between encoder and decoder are eliminated
(which was a problem in the early standards with the DCT block 8x8).

The quantization parameter is used to determine the transform coefficients in H.264 / AVC.
This parameter can take 52 values. These values are ordered so that an increase in the quantization
parameter by 1 means an increase in the quantization step by approximately 12% (an increase of
6 means an increase in the quantization step by exactly 2 times). This can be written so that a step
size change of about 12% also means a decrease in flow rate of about 12%.

The quantized transform coefficients of a block are generally scanned in a zigzag fashion
and transmitted using entropy coding techniques. Constant ratios of 2x2 blocks of color component
are scanned raster. All inverse transform operations in H.264 / AVC can only be performed using
addition and bit shifting operations of 16-bit integers. Also, for good implementation of the direct
transform and quantization process in the encoder, only 16-bit memory access is needed.
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This article emphasizes the importance of three-dimensional modeling and mathematical
modeling using modern computers, especially in the field of automation and process control, for
the development of the oil and gas industry.
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Currently, three-dimensional modeling and mathematical modeling using modern
computers for the development of the oil and gas industry are one of the main research methods.
This method is widely used in the automation and control of technological processes and
production. The introduction of computer-aided mathematical modeling and control of oil and gas
production processes has become an important problem in recent years.

Mathematical modeling includes three interrelated stages:

. Compilation of a mathematical description of the investigated object;

. The choice of a method for solving a system of mathematical equations and its
introduction in the form of a model program;

. Determining the suitability of the model to the object.

A model based on physical concepts should accurately and quantitatively describe the
properties of the modeling process, that is, correspond to the modeling process. To check the
correspondence of the mathematical model to the real process, it is necessary to compare the results
obtained from the object during the process with the results of forecasting the model in similar
conditions.

The solution method and the modeling stage in the modeling process include the selection
of the most effective solution from existing methods, first in the form of an algorithm, and then in
the form of software that can be calculated on a computer.

When constructing a mathematical model, the real phenomenon is simplified, schematized,
and one or another mathematical device depending on the complexity of the events describes the
resulting scheme.

The success of the study and the significance of the results depend on the characteristics of
the research process in the model.

Under oil pressure, only a small portion of the reserves is recovered from oil and gas
deposits. The rest of the mineral in stock is extracted by one or two other methods, including water.

For many industries, petroleum-based liquid fuels are the main source of energy. Their
further development is associated with an increase in oil production. Spontaneous oil production
under natural pressure of the oil-bearing layer usually does not take half of its reserves. The rest
of the mineral is extracted in one way or another, including water pumped into the reservoir, and
another oil is pumped out with water.

For each new field, the cost of geology, exploration, drilling, commissioning and operation
of the field is very high. In this regard, the importance of using dual-use methods for the full
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production of existing oil reserves in existing fields is growing. The effect of a 1% increase in
crude oil production is the same as the launch of several new fields. The development of science,
technology and the fuel and energy sector is an important task for the development,
implementation and application of methods, technologies and procedures to increase the level of
oil reserves available in these fields.

The level of oil production at the fields directly depends on the procedure for direct oil
recovery and optimization of oil production technology. The issue of optimal use of deposits is an
urgent issue. this requires research in various ways, both theoretical and practical. Determining the
optimal regime and technology for ore utilization using natural experiments taking into account
the characteristics of Irag, minerals and mining is a complex technical problem and is associated
with significant material and energy costs. In addition, given the fact that the characteristics of the
rocks and minerals in each deposit may be unique, it is necessary to conduct separate natural
experiments for each new deposit and increase costs.

Currently, the use of computer technology in scientific and technical research has allowed
the study of various objects, processes and phenomena based on their mathematical models. The
speed and memory of modern computers allow the use of more accurate mathematical models to
describe physical processes. Computer mathematical modeling is not only less expensive than the
study of natural experiments, but also provides an opportunity for a more complete and in-depth
study of the process.

The need for domestic energy sectors, such as oil, is increasing day by day. Therefore, the
development of theoretical, sound and practical application of procedures, methods and
technologies for increasing oil production in specific fields, computer software for oil and gas
production processes are relevant.

. Three-phase filtration of liquids that do not interfere with porous media at different
values of the physical characteristics of the oil storage layer and the filtration phase;

. Mathematical representation of physical conditions in water, oil and gas wells and
their numerical implementation;

. Application software for the development of object-oriented programming
technologies;

. Computer computational experiments on modeling, forecasting oil and gas

production processes, and analysis of the results.
The use of mathematical modeling in various fields of the oil and gas industry requires a
number of factors, the main of which are:

. the complexity of the questions being investigated and the need for new, expensive
experimental instruments for studying such issues;

. the need for significant financial costs for the maintenance of experimental facilities
and structures;

. general experience on a number of issues - the impossibility of testing;

. to reduce the time of studying the method of mathematical modeling, to take into

account the frequent and quick calculations of computational experiments, as well as to clarify.

One of the main stages of mathematical modeling is software development. Analysis of
existing software shows that, as a rule, you can have common components in different programs,
and it is advisable to create and reuse them immediately.
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Oil and natural gas are the main sources of energy for the country’s economy. Economic
development is associated with an increase in oil and gas production. Under oil pressure, only a
small portion of the reserves is recovered from oil and gas deposits. The rest of the mineral in
stock extracted by one or two other methods, including water.

Choosing the optimal oil and gas production process allows you to fully extract your
existing reserves. Finding the optimal regime using direct field experiments is expensive and
economically expensive due to technical difficulties. Currently, a modern and promising method
of teaching mathematical modeling of complex technological processes on a computer is a modern
and promising method. Computer mathematical modeling is also important for the theoretical
justification of technologies for optimizing oil and gas production. This method allows multiple
variations in the field values of various parameters, which allows a detailed study of the process,
and the study is relatively inexpensive.

3D modeling of technical data and geological data, as well as displaying virtual
environments on the screen, allows oil and gas geologists and engineers to view thousands of
meters of underground or underground oil and gas fields in real time. This allows geologists and
engineers to better explore oil reserves so that they can better plan their next exploration-drilling
program. The basis of three-dimensional modeling is the three-dimensional phase created by the
phase of geological modeling, and the lowest level to be updated. 3D modeling can allow:

v High-performance computing solutions to reduce oil and gas production times;

v Processing of large amounts of data;

v Acceleration of reservoirs and seismic modeling;

v Complex execution of complex simulations.

These engineering simulations are needed to reduce costs and reduce production time.

v Modeling catchment modeling;

v development of new models of models;

v Investment decision-making in developed areas where production forecasts are
needed,

v Determination of the required number of wells;

v Improve oil refining;

v Identification of opportunities for increasing oil production in heavy oil fields.

A three-dimensional model is a virtual object that reproduces the parameters of a key
element or its behavior, and can give accurate forecasts of production forecasts using a numerical
and analytical model.

The analytical model can be investigated in the following ways:

v Analytically this method is used when it is necessary to clearly determine the
specific characteristics of the desired characteristics;

v the numerical method is used when you need to get numerical results in accurate
basic data without knowing the equations in general terms;

v High-quality, easy-to-use solution without any solution, some features of the
solution can be found.

The numerical method allows the study of a wider classification system than the analytical
method.

Depending on its functions, three-dimensional modeling is divided into geological and
hydrodynamic models.
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Geological modeling, geological modeling or demodulation is the creation of computer
parts of the earth's crust and geophysical and geological observations conducted on and below
the surface.

A geocode is the digital equivalent of a three-dimensional geological map, complemented
by a description of the physical quantities of interest. Demodulation is based on the concept of a
unified model of the Earth and is a diversified, interconnected and updated database of subsurface
resources.

Three-dimensional modeling of oil and gas fields allows you to create modern projects for
the development of oil and gas fields using information systems and technologies of the world's
leading software manufacturers and copyright developments that optimize the modeling process.

Hydrodynamic modeling is the process of creating a three-dimensional three-dimensional
model of oil and gas fields or a system of interrelated fields based on a three-dimensional
geological model for calculating fluid filtration in a reservoir and predicting the state of oil fields.

Various hydrodynamic models determine equations of one form or another for calculation;
in general, these equations include the law of conservation of mass and Darcy's law.

The law of the lesson establishes a linear relationship between fluid or gas consumption
and the porous gradient. (Fine-grained, sandy and clayey). The lesson law is empirical and reflects
the movement of a crack in a porous medium at relatively small pressure gradients. The law of the
lesson is usually used in the calculation of oil and gas production modes.

Formula for linear expression of the law of the lesson:

v =Q/F=(k/ 1)( Dp - L)

where:

v - is the rate of filtration of liquid and gas;

Q- is the volume of consumption;

w- is the transverse section of the sample or the effective surface of the porous sample;

k- is the coefficient of environmental permeability;

1 - is the dynamic viscosity of a liquid or gas;

Dp - L Differential pressure over the length of the environment.

A parameter with a surface unit is a physical characteristic of the filtering properties of a
porous medium,
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DDOS xy:xxkymuapuaan xumosuianumaa Machine Learning TexHosiorusicu
acocuaa captcha TH3MMUHU MILIA0 YUKHII

bo3opose C.M.
Myxammao an-Xopazmuii nomuoazeu TATY Kapuwu gpunuanu , Y36exucmon.

Ymby makonmaga DDoS XyxymiapuHu amManra OIIMPHIN Ba ylapJaH XUMOSIIAHHII
MEXaHM3MJIAPH TaXJIWI ATWITaH XOJ/1a, XUMOSUITAaHUIIHUHT sHruda, Machine learning Ba Deep
learning TexHonorusiapura acociaann6 uiniad ynkuirad CAPTCHA MoxenuHu spaTuin yCyinu
KypuO yMKwiIraH. Mapxya TU3UMIIAD TaXWIMIWAAH KeluO 4ukuO, ymoy THU3UMra Kylmmmya
XaB(CUBIUK XYCYyCUATIApU KYIIIIrad, KaHYaJIMK caMapaJopIHIMKKa SPUIIHIIN KYpCcaTUiIraH.

Kamut cy3aap: DDoS xyxymiapu, 601, 3oM0ou Tapmok, CAPTCHA, Machine Learning,
Artificial Intelligence, Deep Learning, Generative Adversarial Network, xaBdcuzmmuk
XYCYCHUSITIIAPH.

Kupum

3aMOHaBUM, TEXHOJOTHUK OJIAMHUHI aCOCHM BOCHUTACH OyiraH axOOpOTIApHH IJICKTPOH
KYPHUHHUIIAA KYHATUII Ba KaOyJl KWJIMIIHUHT aCOCHI BOCUTACH KOMIbIOTEep TapMokiapuaup. [y
Ownan Oupra ymOy TapMOKJIap, XaBackop Ba mpodeccHoHal XakKepiap Y4yH O3JIEKTPOH
MabJIyMOTIIApra Xy>XyM YIOIITUPHUIIHUHT TaXKPUOa CUHOBJIApU Ba XaKUKUH XY)KyMilap MakOHHUTa
aitmanu0 ynaryprad. XyXymlap HWYUJa amaira OUIMPHUIN YCYIJlapu Ba HAaTHKAJIAPUHHHT
caMapaiurura Kypa sHr Mamixypiaapuaan oupu DoS Ba DDoS xyxymmapuaup.

Byrynru kynga DDoS xyxymu épnamuaa 300 I'6/c Tapmok Tpaduruuu maximaHTHpUO
YHM MabJiyM OHMp cepBepra MyHalaTHpUIl MyMKHH. XyKyM HaTikKacuja yumly cepBep oiinao,
kepak Oyica Mumia® xu3mar kypcarMmaciaurd MyMkuH. lIyHuHr ydyH xam OoTiapra Kapiiu
nacTnabku XMMOosl BOCUTacHHH, ssbHU Machine learning, Generative Adversarial Network (GAN)
TEXHOJIOTHSIJIapU acOCHAA SpaTHIITaH, KydyalTUpHIraH XaB(CU3IMK XYyCYCHUSTIapura sra, Iy
xuxaraad xyxymiapra 6apouuiu CAPTCHA mMozpenuHu sipaTHIira SXTHEX TyFUIaIu.

DoS Ba DDoS xy:xxymuapu

DoS (Denial of Service) — XyXyM KWIMHa€TraH cepBep (HULIOH) HUHT (DAOIHUSITHUHU
BaKTUHYAJIMK TYXTaTHO KyWuIm xucobmaHamu. byHma XyKyM KWIyBYM HUIIOHHaru (target)
MaBXyJl XaToJHKIapaaH ¢oigamanud yHra Maxcyc, HOTYTPH CYpPOBIAp OPKAIM MypOXKaT KHJINO
buffer tymumm (buffer overflow) Hu ro3ara kenrtupagu. DoS XyXKyMUHHHT siHa Oup YCynH,
HUILIOHTa TYXTOBCU3 Xyna Kym cypommap sxyHarum (flood — cypoBnap Ounan GomOGapauMoH
KWJTUIIT) OPKAJTK XaM aMaJira OUTUPUIUIIIA MyMKUH.

ByaryHun Kyp6on
KOMIBHOTEP
(Tupy® _©
e BN
-

1 — pacM. DoS XyXyMUHU amalira OIIHPHUIIT MEXaHU3MU
Arap XyXyMm OuWp BakThoa, Kymiad KypuiMaiap OpKajdd amalra OUIMpWIIca, XU3Mar
KYpCaTHIIIaH BO3 KEUUITa yHaalauran Takcumiaanrad Xyxymiap (DDOS — Distributed Denial
of Service) neb roputuIagy.
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by XyxyM, Xy)KyM KWIMHA€TraH TU3UM MIIJAH YUKI'YHra KaJap yHra KeTMa — KeT Kyl
COHJIaru cyposinap xxyHaTwiasepaau [1].

Bomkapys ,:: =
MapKasH S=

Yo\xﬁn T\y

=+ Kypbon
! KOMIIBIOTEp

2 —pacm. DDOS XyxyMUHH amajira OlUpHUIl MEXaHU3MU

DDoS xyxyminapuHu amaira omupHinga “0ot” gactypuap épaamMusa ‘“3oMO0u TapMokiap”
ApaTuiIaiu.

Xy OyHaaii Xy>Kymiiap/iaH XUMOSUTAaHHII YI9yH HUMalap Kuinil kepak. FOkopuaa aitu6d
Vrunranunek, DDoS XyxXyMHHM acocuil TalmIkuil 3TyBUMiIapu OOT JacTypiiap Xamja 30MOu
TapMoKJapaup. SbHU OyHAaH Keaud YMKaIuK{, KOMIBIOTEp TapMOKJIapuaa €Kk ymMmyMaH Oapua
tapMmokiapaa DDoS xyxymunan XMMOsUIaHUII Y4yH JacTaBBall 00Tiaap Ba 30MOM TapMOK XOCHII
OynumugaH xumosaHumuMu3 3apyp. byHunr yuyn 6us CAPTCHA TtusumnapugaH KEHIPOK
doiiranaHUIIIMU3 3apyp.

CAPTCHA Ttuzumjapu

Completely Automatic Public Turing Test to tell Computers Humans Apart (CAPTCHA)
TU3UMH WHCOHJIApHH OoTiapaaH (poboTiap €Ku aBTOMAaT-JNAITHPUITaH AacTypiaapAaH) aKpaTHIll
YUyH KYJUIAHWJIYBYM TeCT TM3UMM XucoOmaHanu. 2000-iunra kenu6 cmam 60t (pobot) napra
KapIy Kypaiil oMmmaiamau [2].

SItcee ™

3 —pacm. CAPTCHA 1 - Bepcusicu. (smwm)
2009-iunna Jrouc ®on Annen Ba Google TeKIMpPYB TU3UMHHU MyKaMMaJlIalITHPHUII
Makcaauaa THry rostHu TakauM 1o Ba reCAPTCHA Tu3uMHUHM TaKIUM DTHIILIN.

¥ "%

\/lmnolaroau

=/

(S

[
o n

4 — pacm. recCAPTCHA

CAPTCHA-uu Tannaérrana, XxaBQCU3INK TH3UMIIAPUHH SIPATULTHUHT aCOCUN KOMIAaCH —
“Oy3uIll KHMMAaTH, TAKOBY3KOp KYJra KUpUTAIUTaH ax00poT KHWUMAaTHIaH OO KeTHUIIN Kepak™
SKAHJIMTUHU WHOOATTa OJIUIII 3apyp.

Cynbuii unTesiekT (OHT. Artificial intelligence, Al) - aHbpaHaBuii paBHIa WHCOHTA
Terunum 1e0 XucobmaHaauTraH MexXHaT (QYHKIUSIIApUHN OaKapuIll YIyH aKUTH TH3UMIIAPHUHT
yKaMJIaHMacH [3]; MHTEIJIEKTyall MalllMHaIap, alHUKCa, MHTEJUIEKTyall KOMIIbIOTEP 1acTypiapyuHU
SPaTUIIHUHT (aH Ba TEXHOJIOTUsIapH [4].
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Machine learning, ML - Oy cyHbUIl MHTEIUIEKT YCY/UIapud CHHGH XHCOOIaHUO, YHUHT
XapakTepyid XyCyCHUATH, MyaMMOHH TYFPUAAH-TYFPH XaJl KHJIUII dMac, OaJKy IIyHra yXIam
KyTu1ad MyaMMoJlapra dUuMIIapHA KyJutam skapaéauaa ypranumaup [3].

Xyxymiaapra oapaoman CAPTCHA mopenu
CaBon Tyrunaau. Xy, 6usz Oynnait 6y3um tusumiapuaan 3 CAPTCHA tuzuMumu3Hu

KaHail xuMostnaiimu3? Asbarra machine learning amoroputmiiapy aHUKIAIITa KAHHATaJUraH Ba
Xy KyMra 0apAONUTIIINK JapakaCuHU OLIMPYBYH KYIIMMYa XyCYCUATIApHHU Ky opkanu. Ly
Ownan Oupra kommeiorep Ba ogaM CAPTCHAnap aHuKiail ONMI YerapacWHU aHUKIAO0, Iy
yerapa goupacu sHru CAPTCHA monenuHu sipaTuill OpKaju.

5 Gup-Gupurayoc 3 HVFOHBANMEOYm ¢ Typmi fuaAaru Ba

Kenysun Genrmmap  WPHGTIED " panrpary mpurbTnap
' ORGP .S (7.~
=) @] D /Moo . )\
g § “\‘/‘ N &Y éy\\.LL WHJ

(a) (b) (c) (d)
1. YATFHTYBYH 4. GeNTHEET aiTaHHmIH, 6. OpKa KcMra
YH3HKTIAD Oy3ymuim Exi IOBKHE
TYIKAEIAHALTH Kymmm

6 — pacM. Xyxymra OapIONUTHIINK TapaKaCHHU OMIMPYBYH KyIIMMYa XycycusTiap [5]
Ymby xycycusarnapau kymran xonga, GANra acocmanran CAPTCHAHuM Oy3wmn
tusumuiad Ba reCAPTCHA tu3umu unuian anroputMuaan keaud anku6, DDoS xyxymnapunan
xuMostnanuiaa xXyxxymiapra 6apaouuiu suru CAPTCHA mozaenu unuiad YuKuiau.

onTEE | CAPTCHA
‘ CAPTCHA | ‘ solver ‘
— GAN ra
‘ SVHN ‘ .| acocmamram ’: ‘ SIHrH spaTHIraH
MabIyMOTIap ' CAPTCHA CAPTCHA
— reHeparop

7 — pacm. Taxnmud >THIITaH Xy )Kymiapra 6ap1101mm saru CAPTCHA unuiab 4ukuin Moaenu
GAN nu ypratummmus yuyH The Street View House Numbers (SVHN) mabaymotiap
Tynnamuaal ¢oitnananamus [7]. Cababu ymoy MabayMoTiaap TYIUIaMU IOKOpUAa alTHO YTuiran
XaB(PCHU3IIMK XyCyCUSTIapUra TabOUnil paBUIlIa MOC Kenam/l

!

8 — pacm. The Street View House Numbers (SVHN) Mabrymotiap Tymiamu

Yoy mabaymotnap tymamu 600000 nan pakammiapra, Y3MHUHT XaKUKUI OpKa KUCMIAarud
IIOBKMHUTA 3ra Ba 0u3 ymOy moBKUHHU Kydaitupuil opkain CAPTCHAHMHT HHCOH aHUKTal
OJlaJITaH Ba KOMIBIOTEPIIAp Ca OXKU3IUK KUJIAJUTaH TapakacuHu OenrunaiimMus.

Harmaxanap. [apum TecTnaml [OKOpH caMapaJopiuKKa 3ra KOMIIBIOTEpJla amalra
omMpuiIrad Oyicana, yHaa Oup BakTHHHT Yy3ujma Owp Heura Machine Learning skapaéumapu
TaxpruOaaa CHHATAETTaHINTA y9yH TecTjaml BakTh 28 coar amanra omupwigd Ba 55 ¢owus
HaTWKara SpUIIuiIIf.
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AUENEENEAE I N N
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9 — pacM. 26 — G0cKMY HAaTHXKaJIapu 10 — pacm. 51 — Gockuy HaTHXKaJIApU

Ymly HaTkanapaaH Kypubd dukaaurad OyJcak, XaTTokd 51 — O0CKMY HaTHXKallaph Xam
WHCOH Yy4YyH aHWKJal oJaMaiauraH mapaxana wmypakka0. Illy cab6abman 55 — Oockuu
HaTHO)KaJApUHU MHCOH YYYH aHUKJIAIlra SPOKJIU, KOMIIbIOTEep EKU OOTIIap yUyH SIPOKCU3 Japaxa
cudaruna GenrunanmMus.

V3 mopmenumu3zia ymly MaTpuuanap Ba TacOXM(UILINK XyCYCHATIAPUHM KyIUIAHMM3.
Apan GAN TOMOHMIAH MAKIIAHTUPWITAH paKaMylap MaTpUIila KYPHHHAIINAA KOMITANPUTHAIAIN
Ba TacOAU(HI paBUIINA yIApHA KUPUTHII WYHAIUINN TaKOUM dTUiaanu. byrnmait xomarna 60T
(po6oT) pakamiiap KeTMa — KSTIUTHHA Kaidl TapTHOAa KUPUTHUIITHH aHTIIal onMaiian. SbHU:

R §
O, -, 88 08 95
Al ;8'853 81 838

13 — pacm. 55 —00CKMY HaTHXKAJIapH Ba MaTPHUIIACH

20 0 5 5 3
5 8 7 6 8 7

kabu. Pakammap KMpUTHII KOMOMHALMSACUHM 3ca Kyiuaaru Taptubdaa Gepamus:
(8,5,0,21,[0,7,6,5],[5,8,3,7 ] xabm.
XyJoca

Yoy makomaga DoS Ba DDOS XyxyMiapuHU TalIKWJI STHIIAA XUMOS MEXaHU3MU OYJITaH
CAPTCHA Tm3umuuu Machine Learning, Artificial Intelligence, Deep Learning, GAN
TEXHOJIOTUsUIapu €paamMuja Oy3WI Ba SHTU XUMOS TH3MMMHHU SIpATHIAArH camMapagopiIuiuru
KYpCaTUIIIH.

Iy 6unan 6up KaTopaa, XaM XyXyMiIapaaH XUMOSUIOBUM Xam/1a XyKymJiapra 0ap1omuiy,
Kymumya XaBecusnuk xycycuariaapu Owian kydatupuinrad suru CAPTCHA tuszumu mMozaenu
nniad ynkwian. MHCOH Ba MammHa opacuja (apKHH aHWUKIOBYHM YOy TH3HM YYYH, WKKH
TapaHUHT aHUKJIai OJIMII Ba OJIMACITUK Japaskaapy OeNTHIIaH IH.
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Pakamuiid MKTHCOAMET IAPOUTHAA TYPU3M COXACHUHM reoaxoopoT
TU3UMJIAPUIAH (POMTATAHUII MEXaHU3MUHN TAKOMWILJIAIITHPUIHUHT
Ha3apwuii Ba yciyoui acociapu

2229 - "=

Hooyeanues A. A.
WMyxammao an-Xopazmuii Homuoazu Towkenm axoopom mexHoio2usAIaAPY YHUSEPCUMEMU
Kapwu puruanu, Y3bexucmon

g

g Makonazna Typu3M COXAaCHHHM Te0axO00poT TH3UMIIApUIaH (OWJaIaHUII 3apypIIMTH Ba
Unapan paon pakamnamrupunmamar 6¥itnua 6ab3u KagaMIapuHE TaXJ AT KHJITaH.

e Kanum cyznap: pakamnu ukmucoouém, ceoaxbopom, axoopom, pakamiauimupuus

c V36exucron Pecniy6nukacu Ipesunentu IllaBkatr Mupsuéeuunr (24.01.2020it.) Oumuit

Masxmrcra MypoxaaTHOMacuaa “...pakaMIId HKTHCOANETTA (PaoIt YTHII — KeNTYCH 5 HHIIIaru SHT
fryBop Basudamapummuzgan Oupu Oymamu, ropTumMu3 “Xaiakapo axOopoT KOMMYHMKAalUs
$EXHOJIOTUSIIAPUHN PUBOXKJIAHTUPHII MHAeKCH Oyinua 2019 iiunga 8 tamoroHara KyTapuira
bynca-ma, Xanu Kyaa XxaM opkaaamu3. AKCapusT Ba3sUPIIMK Ba HI0paliap, KOpXOHAIap paKamiIn
@eXHOIOTUANAPIaH MYTIaKO HHPOK, Iecak, OyxaM XakuKar...”, 1e6 Takuanagunap’.

n HxTuconuii Ba TEXHOJOTUK TAPAKKUETHUHT STHTH OOCKWYM cudaTuaa HaMOEH OYnaéTran
pakamm MHKHI06 MHCOHMAT XaéTHHH MMIAT OUIaH Y3rapTUPUO, KeHT MMKOHMSTIAD SPaTHII
Omian Oupra, XaJkKapo pakoOaT MallIOHMHUHT sHajJa KECKMHJAIIYB JaBpuHU Oomuiad Oepiu.
¥MymaH ojirasHja, pakamiud UKTUCOAMET — Oy >Kapa€HJIapHU TaxJIMI KWJIUII HAaTHXaJapuaaH
oiinananum Ba kaTTa Xa)KMIArH MABIYMOTIAPHH KaiiTa MILIAII ACOCHA TyPIIM XMIIAArH ML
Yukapumuiap, TeXHOJIOTUsuIap, ac000-ycKyHanap, TOBap Ba XM3MaTJIapHMU CakJalll, COTHII Ba
8TKa3ub OepHIll camapaJopiUTrMHHU KUJIUNA paBHIIAAa aMmajira OIIMPUIIra UMKOH Oepaaura,
pakamiii KYpHHHOITArM MabIyMOTIAp acocuil uiuiab YHMKAPWII OMHJIM XHCOOJAaHTaH
thaomusTup.

€ Pakammu mktucoguér — Oy MKTUCOAMH, MOKTUMOWM Ba MaJaHWM alOKaJapHU PaKaMIIH
@eXHOJIOTHSUIApUHYN  KYJUTall acocHuja amalra OIIMpHuIl TuzuMuaup. bab3upa y uHTepHET
fikTrcOMMETH, SHIM MKTUCOAMET €KW BeO-UKTHCOMMET JeraH TEpMHHIAp OWIaH Xam
Mdonananamm.

i Pakamnu wuktHcoauér OupuHYM HaBOATAa KOPPYNIMSAAAH XOMM XyIyAJa HIUIAm

AMKOHUATUHHU ApaTagu. Y “XyhEHa UKTUCOTUET HUHT aCOCUH KyIIaHAACUIMP.
w

h

9MI/Ip3I/1éeB IILM. V36ekucron Pecniy6nukacu Ipesunentu laskat MupsuéeBuunr Ouii

Maxnncra MyposxaatHomacu, Xank cy3u, 24.01.2020 iinn
S

€
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Typusm unayCcTpHsicCHIaru Xu3MaTiap/iaH 0axpa OJUII Ba TYPUCTHK MUHTAKaHW TaHJIAH
OJIMIII XO3UPTHU KYH TYPHUCTIIAPH YUYH I100an Makcaa 0ynud 6opmokaa. XycycaH, OHJIAlH Tap3ia
OMpOp MEXMOHXOHAHU TaHJIAII, YHUHT CH(aTura MEXMOHXOHA XOIUMIIApU TOMOHUIAH KyHHUITaH
0axo Owinan smac, TypucTiap OepraH 0axo OpKajdu Kapail, XaTTOKU TYpPUCTJIap TOMOHHJAH
TYLWIMPUWITaH cypariapiaH 6axpa OJMII WKTHUMOUM cailTiapiard UMKOHHUATIAP OpKaJld aMaira
omaau. ABBaiapy, OyH1all UMKOHUAT MaBxkyJ 0yiamaran. Cababu, TypucT ymyMaH TacaBBypra
sra OynmaraH, amMMo pekiamalapja MakTairaH OMpop MEXMOHXOHAHM TaHJIaraH Ba aKCapUsT
xoJutapaa OyHaaH adcycaaHraH.

Xo03Upru KyHaa pakaMmii TEXHOJOTUsIap Xap KaHaai coxaja acocuil MIIYM KypoJulapaaH
Oupu XHCOOIaHAIH.

AiiHnKkca, 6ap4ya MabJIyMOTJIApHH y3uaa OUpIalITHPYBUYHM, KEHT (hopmaTra ra, BOKea —
XOJIMCATAPHY TAXJIUJI JKapaCHUIA TYIHK EpUTHO Oepa OJMII XYCYyCHUATHTA dra OYJITaH TU3UM Ba
TEXHOJIOTHSUIapAaH AaBiaT MUKUECHAA KeHT (oiimananmiaau. AHa myHIal TH3UMIApAaH Oupu
reoax6opot Tuzumiapu (I'AT) xucobmanaam.

Byryuru kynma Oapua coxamapAa KeHr KyJlaHa€TraH Ba Te3 pPHBOXKJIAHAETraH
TU3UMJIApJIaH OUpU Teoax00pOT TH3UMJIAPUAUP. XO3UPrH KyHIA TypU3MIa Treoax0opot
TEXHOJOTHSUIApHU KyJiall ofatuil coxa OYynuO xucoOmaHagu. AMMO MamilakaTUMU3Ja
reoax0opoT TEXHOJOTHsUIapuIaH QoWAamaHraH Xoiga TYpU3M COXacH XH3MaTJapHH
paKaMJIalITUPUIL KapaéHu OOILIaHTaHU HYK.

Xoszupru naitaa GpoiaanaHuIT COXaTApUHIHT KeHTTUT Y skuxatuiad [ ATHUHT TeHTH HYK.
Mynnait kw6 [AT TtexHomorusmapu amanaa wHWHCOH (aomustu Oapua coxamapuaa
KYJUTAHWINILIN aHUKJIAH]IH.

Typusm  coxacuHum  OolIKapuia  MHUHTaKaBUM  reoaxO0opoT  THU3UMMJIAPUHU
HIAKJUTAHTUPUIT MyXUM Basubatapaan Oupu XucoOraHaIu.

TypusMHu OomKapuil yayH MUHTAKaBHI reoax00poT TU3UMIIAPUHU IAKINTAHTUPULITHUHT
9HT MYXUM Ba3udanapruHu xucobra onuil 3apyp. Acocuii Bazudanapaan oupu I'ATau ynaupu,
SABHU XYAYJIADHUHT TYPUCTUK Ba PEKPEALMOH CAIOXUATH XaKua MabIyMOT TYIUIAIl Ba TaKJAUM
ATUILIUD.

ey U

GAT server

hisobot statistika analiz,

[y Goucnan MaMaJKaTUMU3HUHT OO0 Tapuxui-mMagaHuii Mebpocra, HOEO Tabumid
casloxXusATra sra Oyaran MUHTaKaJlapy YU4yH 3apypuil pakamiid TeXHOJOTHsUIapaaH ¢oiigananrad
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XoJa Kyiuaaru BazudanapHau euuiira €pam OepyBIr MUHTAKaBU STOHA re0ax00pOT TU3UMHHU
(I'AT) maxkuiaHTUPULIT JIO3UM:

. paKamiii HMKTUCOMUET INAapoUTHIA axOopoTiapra HIUIOB OCpUIIHUHT MMIUIAN
TU3UMJIApUIaH OMpH OYIIraH MHUHTaKaBHU SITOHA T€0ax00pOT MOPTAINHY SPATHIL;

. TYPHCTHK pecypc Ba OOBEKTIIADHM MabIyMoOTiIap ©Oa3acu Ba OaHKHUHH
MIaKUTAHTUPUII Ba paKaMIIAIITHPHUILI;

. MHUHTAKaBHH STOHA T€0aXx00pOT TH3UMHUHUHT YHUBEPCAJl MOJISITMHU UIIIa0 YNKHIII;

. TYpU3M COXacH Y4yH TreoaxOOpoT TH3MMH acocuja TypiHu >KapaéHJIapuHU
MOJICITAIITPUIII;

. reonapkjiapHu MOOMJI Ba paKaMJiIl XapuTaJIAPUHU HIIUTA0 YUKHUIII;

. TypUCTJIap YUyH UHTEPHET TEXHOJIOTHUsIapu, ax00pOT TU3UMIIapH Ba reoax00poT

TU3UMHU aCOCHUJIAa TYPU3M XU3MATJIapUHUHT MOOWII WIIOBaJapyuHU Tal€par.

Donoananunzan aoaduémaap
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Typusm coxacuHu paKaMJaAIITHPHUIIIA Te0axX00poT TH3UMHUIAH (oiifanaHNII
MEXAaHM3MHUHH IAKIJIAHTUPHUIL

Aboysanuee A.A., Cauooe /K. H.
Myxammao an-Xopazmuii Homuoaeu Towkenm axoopom mexHoI02usAIaAPY YHUSEPCUMEMU
Kapwiu punuanu, Y36exucmon

TypusmHU pakamiIamTUPHIIIA T€0ax00poT TU3UMIIApHUIaH (HOHTATAHUIT MEXaHU3MUHA
MIAK/UTAHTHPUII Ba aMajira OIIUPHII Oyiirda TaBcusuiap OepuiiraH.

Kanur cy3nap: reoaxOGopoT TH3WMH, TYpH3M COXacH paKaMIallITUPHIL, T€OTypHU3M
paKamJId XapuTa, TYpUCT

Typusm XXI acpna xaxoH HKTUCOAUETHTA XKyJa KaTTa WXXKOOMH TabCcuUp KUITYBYU
WOKTUMOUN-UKTUCOUN coxXa cudaTtuaa kupub kenau. Typusm UHAYCTpUSICHIIATH XU3MaTIapaaH
Oaxpa ONHMII Ba TYPUCTHK MHHTAKAHW TAHJAW OJIMIN XO3UPTH KYH TYPHCTIApU Y4yH T100ain
Makcana 0ynmmubd 6opMoKIa.

Typu3MHUHT MOXHSTH, Oy COXaHUHT PHUBOKJIAHUIIT MaHOau OYJIraH TYpUCTHK pecypciiapra
yamOapuac Oornmukaup. dakar 3aMOHABUN TYpU3MHH PHUBOXKJIAHTHPHII CTPATETHUACHUHH Xa&Tra
TaTOMK ATHO, TYPHU3M COXACHHH IOKOPH MIOFOHAIApra KyTapuill UMKOHUSTHHH SIPATUIITIMHA3 Kepak.
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Typu3sMHH PHBOXKIIQHTHPHII PECypcliapyd XaKuIa MabIyMOT TYIUIAll aH4a MYpakkad Ba BakT
capdnaiiguran xapaén 6yiu0, Oy MyXuM MOJUSIBUI peCcypcliapHU Tajad KUiau.

XXI acp AxOopornamTupuin acpu ae0 HOM OJOM SBHU MHCOH XaéTujaa
¢olinananunaaurad 6apya coxajJapHu pakaMJIaIITHPHII MAaKca KWINO KYHMIIIH.

TaakukoTnap WIyHW KYpCaTAUWKH, TYPU3MHU pakaMJalITUPUII TypucTiaapHUHT 53 % u
Oupop xyayara Tampud Oyropranga MEXMOHXOHA M3JIall Ba OaH]| KMIIUIL Y4yH BakT capd Kuimac
JKaH.

KamusaTHH pakamIalITUPUII 3aMOHABUN MKTUMOWMM TAapaKKUETHUHI KOHYHJIAPUAAH
Ooupuanp. X03upru KyHJa Xap Kanjaail coxajaa pakaMmJIalTHPHIL Kapa¢Haapu oaud OOpHIMOKaa
XyCyCaH TypU3M cOXacuaa XxaM OyHU KypHUIIUMH3 MYMKUH.

YMyMmaH osrasaa, pakamid  MKTUCOAMET — Oy Kapa€HJIapHU TaxXJIWil KWIUII
HaTIKaapuaad GonJaIaHNIN Ba KaTTa XaXM/Iard MabJIyMOTJIAPHH KaiiTa HIIIAII aCOCHa TYPIU
XWIAard uimald yYuKapuuuiap, TEeXHOJIoTusiap, ac0o0-ycKyHanap, TOBap Ba XHM3MAaTJIapHU
caKJall, COTHMII Ba €TKa3uO Oepull camapaJOpiMIMHH >KUJIMN paBHUILAA OLIMPHUILTa UMKOH
Oepanuras, pakamiid KYpUHUIIArd MabIyMOTJIap aCOCUM MIILTA0 YUKAPUII OMHIU XUCOOJIaHTaH
baonuATAND.

3aMOHaBUN TapaKKMETHUHI KEHUHIUW UCTUKOOJIMJA KaTTa XaKMJIM MablyMOTIap OuiiaH
uniam  texHonorusutapu  (Big  data), cyHuMH MHTENNIEKT, HEWPOTEXHOJOTHSUIAP, KBAHT
TEXHOJIOTUSUIapH, OyromMIlap WHTEPHETH, POOOTOTEXHHMKA Ba CEHCOPHKA, PaKamid SJIEKTPOH
wiatpopmanap, Oyiaymid Ba MOOWJI TEXHOJOTHsUIAp, BUPTyal Ba KylIMMYa pPEAIIHK
TEXHOJIOTUSIIApH, KPayACOPCUHT, OJIOKYEHH TeXHOJorusiIapu, kpuntopaitoranap sa UCO, 3/1-
TEXHOJIOTUSJIAPU CUHTapU PaKaMJIM TEXHOJIOTHSIIAp XaJl KWIYBUYM aXaMUAT KacO 3TMOK/a.

VAR
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/

( Typgu | / ‘-’ Typare '
\ pMma _,"‘ ~_ \ HT )
N4 N4
/ /PacM,\‘ / ’ \
/ Bupeo, 3D / Typone
| namopama | |
\ oaextpon | \ paTop
\kapranap,/ N %
o f/‘Tymem:\“- T
/" Bes \ ‘-\ FAT /. o N\
| caiitia | ~ A ( Mynmax |
\ — \ Humwap |
NP4 N4
\‘ / TypucT\‘
‘ AJtokan | ( HK \
ap pecype |

\u"‘- 7-"',/. ./—l;pl/lx;ifl\.‘.‘ ‘/h;eXM()\ \\“‘]:Iilj"//

[ magammii | \
\ Oﬁfek,ma | mxomam |

\\\\‘ P //_-‘ \\\ “ ap ‘/

1.1 pacm Typusm coxacunaru I'”ATHUHT Ty3mInIIm
Typusm coxacuHu pakaMmJIalITHPHUIIIA Te0axO00poT TH3UMMIApUHH  (ONJaTaHHIIT
MEXaHU3MHUHH MIAKIIAHTUPUII MyXUM Basudanapaad Oupu xucoOmaHam.
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. Tapuxuii-MaaHun o0BeKTIIap, TYPUCTUK HyHaIUILUIAPH, TYPUCTUK
uH(ppaTy3uaIMacH OOBEKTIAPUHUHT MabIyMOTIAp Oa3alapu Ba MabIyMOTIap OaHKIAPUHU
HIAKJUTAHTUPULI Ba paKaMyIallTHPUIL

. TYpPHU3M COXACU XU3MATJIAPUHU PaKaMIAIITHPUILL

. reoTYypU3M Ba YHUHI OOBEKTH OyiraH reomapkjiap MoOOWJI Ba pakamiiu
XapuTaJapuHU UIUIA0 YMKHUIL

. TYPUCTUK OOBEKTIIAPHU Ba peCypClIapHU paKaMIM XapuTara »KOUIalTHPHUIL

. TYPUCTHK MaIIpyTIapHU paKaMIIalITHPULI

. MY3€HJIapHU paKaMIIaIlITUPHUILL

. TYPUCTHK 30HAJIIAPHU paKaMJIalllTHPHIL

Typuctuk AT MablyMOTHH TaKAMM STUII UMKOHHUATIAPUHM SHA/IA KEHTPOK MILIATHII
YVUyH TYPHCTHUK O0BEKTIIApH, BUJCOIAp, ayanoé3ysiap, 3D-TacBupiap Ba OOMIKaIapHA KUPUTHIILI
Makcaara MyBOQUKIUD.

AVWiHM malTAa Typu3M COXAaCHHU paKaMJIAITHPHINZAA reoaxOopoT TU3UMHIaH
(doliJaTaHUITHIHT MEXaHU3MUHU MAKIUIAHTUPHIN YCITyOHi acociapy MIAKIUTAaHMOKIA. X03UpTu
naBpaa AT pa pakammamTupuin NiyHAad aapaxkara eTauku (a3oBuil Taxymi, rpaduk Ba
AQHUKJIOBYM MaBJIyMOTJIap Oa3ajapuHU OOMIKapa OJIMII, MAbIyMOTIAPHH SHTUJIAIl UMKOHHUATH
KEHT TapKaJraH.

XO03Upru BaKTJa €BPONAIMK TYPUCTIAPHUHT AKCApUATH SIbHU TaXMHHAH SIPMHU TI00ai
MHUKECHIA TYp MAlIPyT BaKTHH PEXKAJAMTHPHUIIIA TYPU3MHH pPaKaMJIAIITHPHUIN HATHKaTapuIaH
GoiinananumHu ad3an Kypaiu.
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Tej1eBU3HOH TacBUpAaru aiiuTuB IIOBKUH CUTHAJIJIAPUHHU KOPPERKIMUAJIAI
yeyJan
Hocupoe X.X., Hopunoe M.Y.
Myxammao an-Xopazumuii Homuoazu Towikenm ax6opom mexHoI02UANAPYU YHUGEpCUMemu

“IloBkuH” Ba “TYCHMK’ TyLIyHYacHd TEJIEBUACHUALA TAacCBUP CHUTHAIM TALLKUI
ATYBUMWJIApUAA y €KM OOIIKA IIAKJAA YHU IIAKIJIAHTUPUII Ba y3aTUIL TpakTiaapuja ydypaiauraHn
KepaKCcH3 XoJlaTiapHu Oenruiaiay [6].

Taceup f(x,y,t) ra n(x,y,t) agIuTUB IMOBKHHHHU KYJUIall jkapaéHu |-pacMmia TakauM
sTHATaH. YOy X0iata HaTHKaH! Kyiunarnda nudoaanam MyMKUH:

g(xy.t) =n(x, y,t) +f(X b 1)
foy) /. _\f(xyt} S i(_x_.&t)

. cYHOMpHm
\_K/ c];HJmTpH

MOBEHH

nix.y.t)

1-pacM. AniMTHB NIOBKMHHU KYJUTAlll Ba YHU OSKOP KHUJIHII KapaCHUHU
MO/ICTUIAIITHPHIL CXEMACH.
Arap S(wy , Wy, ®)- TACBUPHUHT AACTIAOKM CUTHAIM CIEKTPH, N (wy , Wy, W) 3ca —
IIOBKWH TAIlIKWJI ATYBYMCHHHUHT CHEKTpU Oyica, y xonma l-pacMaa TakauMm STHJITaH cxema 2-
pacMa KYypcaTIIITraHUIEK 4YaCcTOTa COXACH/IA aKC ATAMIH.

F' (i, Wy, w) T
S, Wy, W) —x\ Ilonramm P (g wy,w)
} »‘;'H;[Hp | — =
I1JIE
F —
MOBEITH
N{o,, Wy, w)

2-pacM. AJUTHTHB MOBKWHHU YaCTOTAIHN COXaJla KyJulanl Ba Oaprapad 3THII xapaéHH
CXEMacH.
bynra xypa, aniuTuB IIOBKMHHU YacTOTalM COXaJa KyJulaml »Kapa€HUHW Kylujarnda
udoanan MyMKHH:
F’(wx,wy,w)=5(wx,a)y,a))+N(a)x,wy,w). (2)
Arap  g(x,y,t) dyskuuscura osra  O6yau6  Ban(x,y,t) aIIUTHB  [IOBKHH
XapaKTepUCTUKATApU MabiIyM Oyica, y Xojjaa gacTiabKe TacBUpPra MablyM MHUKIOpIA
VXIIAMMHA KypUIll MyMKUH. TacBUpHU THKIANIAaH MakcaJl AacTIabKu TacBHpra Makcumal
napakana sskuH Oynran f'(X,y,t)ra yxmammuau Kypuin xucobmanaau. bynma n(x,y,t) mOBKHH
TaIKWI STYBYUCHHUHT CTICIIH(PUKACH TYFPUCHIA KAHIAITUK KYIT MabJIyM OyJiica, ITyHYAIHK aHUK
f'(x,y,t)ra sra Oynum mymkuH. [lloBKMHHUHT Tacomuduili Tabuatura kapad 7(x,y,t) ymymuii
(GYHKIUSACH Ky XOJUTap/ia TACBUPHUHT JKOPHI XOJIaTHIa IOKOPH Japa)Kalld UITOHWIMIIMK OUaH
AQHHMKJIAaHMACIIUTU MYMKUH, Oy 3ca YHU TYJIHUK CYHAWPHII UMKOHHUHH OepMaiiiu.
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Pakamim TtacBupnmaru acocuid MmoOBKMH jgactnabku  TB  curmamHm  Hyp-curHai
y3raprupruupia (MpoeKUMsUIaHraH TACBUPHUHI ypTadya €pUTWIMILM Ba IIYHra MOC paBHUILJA
MIAKJUTAHTUPUIIT TPAKTUHU KydaUTHpHUII KOAPPHUIMEHTH OMTaH aHUKJIaHa/I1) MAKUIAHTHPHUILA,
aJI0Ka KaHaJIIapy OYil1ab y3aTuiijga, IyHUHTIEK, aHaJIoT axO0poT TallyBYMIIapyra €3uILa ro3ara
Kenaau. TB TacBUpHM INIAKIUIAHTHPUILA CEHCOPJIADHUHI MIUIANIM BUAEOTa OJIMIN KapaéHu Ba
CEHCOPJIAPHUHT cU(aTHa TALIKY IapouTIap KaOu Typiu X1l oMmuiuiapra 0oinuk. Macainan, [13C
MaTpULIAJIM BHJEOKamMepa €plamMuia TacBHpra OJIMII JXKapa€HUJa UIOBKUHHUHI KaTTaJIUIMra
TabCUP KypcaTyB4M aCOCUM OMHJ EpPUTWITAHIMK Japa)kach Ba CEHCOPJIAPHUHI XapopaTu
XxucoOnaHau.

[IIoBKMHJIAPHUHT F03ara KeJIHII TaOMaTh Xap XWUINTK cabadiau yMyMH KUPUTUIAETIaH
LIOBKUHTIA TYPJIM HIOBKUH TAIUKWUJI 3TYBUMIIApU HUFUHANCU cU(aTHIa Kapall MyMKHUH:

NGy, t) = Xe=1.aM: (X, 3, 1) . 3

Hlynu Tabkuuialm >KOM3KU, SIIUTTUPHII TEJNEBUACHUSACHIATU KYpuO 4YMKUIAETraH
IIOBKMH KOOpIMHATajapra OOFIMK dMac Ba TacBHp OWJIaH CO3JIaHMaraH XHcoOJaHaaW, SHHH,
TacBUp NHUKCEUIapy KUHMaTH Ba IIOBKUH TAIIKWJI 3TYBUMJIapu KUMMatiapu ypracuja y3apo
OOFMUKIMK MaBXkyxa dMac. IIIOBKMH Tamkui STyBUMJIApU KHUMMaTIapu Tacoauduii KaTTaauk
cudparnga KypuO UYMKMIAOW Ba ODXTHUMOJUIAPHH TaKCHUMIIAII 3UWIMTH (yHKIUsICH OwuiaH
udonanananu.

TeneBU3MOH TacCBUPHU HIAKIUIAHTUPULI KypHIMAJIApUHUHT HJ€aJl dMAcluru Tydaiinu,
KEYKM TacBUpra OJMIAA, TAacCBUPHU pakaMJIAIITUPUIINA, AKTUB TapKUOUM KucMiap
(KyJalTUpruyjIap)HUHT IIOBKMHJIAPH, aHAJIOT Y3aTHII THU3MMJIApUAard IIOBKUHIIAP, MacallaH,
KaOy/lnl KMJIMII IIAPOMTHHUHI EMOHJIMIH cababiiv, LIYHUHTJEK, aHaJIOr aXOOpOTHHM cakjall
yYCKyHaJlapy UIOBKMHJIApU  Tydaiin (o3ara KejaJuraH KypWIMaJapHUHT IIOBKHUHJIApU
SIIUTTUPHUII TEICBUIACHUSCHIA KEHI TapKaJraH MIOBKUHJIAp XUcoOIaHaau. byHnail moBKuHIAp
Tacoau(puil OK IIOBKWH Ba YHMHI TypJApUHU aKC 3Taau — OK ['aycc HMIOBKUHM SXTHMOJIIAPHU
TaKCUMJIAII 3UWINTY QYHKIUSACH KyWnaaru GpyHkuusaaa udoiaianras:

(z-w?
e 202

p(x) = ==e =", @

Oy epAa z — MOBKHUH EPYFINTU KUMMaTu; U — z Tacoauduil KaTTATMKHUHT ypTadya KuiMaTu; o —

VHHUHT ypTa KBajpaT ofuin. Yoy GpyHkuusauHr rpaduru 3 (a) pacMaa KeITHPHUITaH.

Crektpan coxajia oK IOBKHUH Oapua yacToTaiapjaa JOUMUI KUiiMaTiIapHu KaOy KUiiaau
Ba CbaKaTl"I/IHa TCIICBU3NOH KAaHAJIHUHI' KCHI'MJINTU 6I/IJ'IaH YCKJIaHAIU. BI/IpOK, TabKUJIaIll )XON3,
BI/I)IeOTpaKT)IaFI/I KypI/IJ'IMa IIOBKMHHHUHI' 4aCTOTa xycycmmIapHra TaT)CI/Ip KS'/pcaTI/IHII/I MYMKHH.
Mucon yuyH anepTypalii 4acToTa KOPPEKIUACH MOBKUH CIEKTPUHUHT IOKOPU YaCTOTAIApUHU
quaﬁnmnra OJ'H/I6 KeJlaau Ba HaTHU>Xalda TaCBI/Ip)IaFI/I IIIOBKWUHHUWHT KS"pI/IHI/IH_II/I OpTa)II/I. O)Iama
aneprypa KOPPeKIMSICHHUHT YacToTara TabCUPH Japakacd OOFIMKJIUTU KBaapaT KYPUHHIIHU
KaOyJ KuJIaau, IIyHra Kypa HIOBKUH Japakacu XaM MPOIMOPIIMOHAN PaBUIIA OPTA/IH.

Buneo ax0opoTHu €3yBUM aHANOr KypuilManapAad QolganaHuil Oup HeuTa TypAaru
[IOBKUHJIAPHUHT: KECUIITaH Oy3WJINIUIAP, YaCTOTAIN TYIIHPUO KOIAUPHUIILIAP Ba YMYMHU KEHT
MOJIOCAT OK IIMOBKWH fo3ara KeJNWIura oiau0 Kemaau. TabKuIjam >KOW3, arap 3CKH BHJIECO
€3yBIIapHU SIHTY paKaMJIM TallyBuMjapra KyaupuO YTka3uiaa MoBKUHIAp Oaprapad sTuiMaca,
y BHJIeOMaTepHaUIapHU CaKJIall TH3UMIIapUaa KOUIAIll caMapagopiuruHu ce3uIapiiv qapaxana
KaMaWTUPAJIU.
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Horyrpu wnmmaérraHn pakamiaud Ba aHAJIOr ajOKa JMHUJIADA MMITYJIbCIM IIOBKHUH
MaHOamapu — ynapHH ¥ypad TypraH HyKTajap KUHMaTHIaH CaJIMOKIM aXpaiud Typras,
TacBUpAArd Tacogu(puii M30IATUMS KUIMHTaH HyKTanap Oy MyMKUH. AJIOKA JIMHUSIIapUIa
yactotanu mMoxayssanus (UM) OunaH TamryBYH/IIOBKUH Y3ap0 HUCOATHHUHT IMACTIUTH CIYTHHK
CUTHaJUIapuAa “yuyKyH’ aMIUTMTYJAcH cakpamu Kabu >xopuii UM curHamm qapakxaCMHH ITOBKUH
TalIKWJI ATYBYWIAD TOMOHUJAH 0ab3u OMp BaKT MHTEpBAIMIA TYJIUK KOMIEHcCAlus OuiiaH
udomanaHraH HMMIYJIbCIM IIOBKUH 03ara Kenumura cabad Oynaumu MyMKHH. bunoinsp
UMITYJIbCIIH IIOBKUH 3X THMOJIMHUHT TAaKCUMIIAHHII 3UWINTH (PYHKIMSICH KyHuaaru udoaa opKamu
Oepuiaau:

P,nipuz =a
p(z) = Pyipuz =>b . (5)
0 B 6olIKa X0/1aT/Iap

Arap b > a, y xonna b €pyFiukka sra Mukceln TaBcBupa Epyr HyKTa cudaruaa KypuHaau.
Epyriukka sra mmMkcenb, akCHMHYa, Kopa HyKTa cudatmaa KypuHagum. ATrap SXTHMOJLIAp
kuiimatnapugan Ooupu (P. €xu Pp) HONra TeHr Oyica, y Xoiga MMITYJIbCIN IOBKHH YHHIIOJSP
neiimiaau. Arap XTUMOoUIapiad OMPOHTAcH XaM HoJira TeHT OyimMaca Ba yjiap KaTTaiuru Oyinua
JesipId TeHT OyIica, UMITYJIbCIHM IIOBKMH TacBHp Oyinald Tacommdwmii TapTrOaa TaKCHMIIAHTaH
KOpa Ba OK MuKceuiap kypunummia kypunaau. [y ca6abau OyHaait moBKUHHY O6ab3uja “Ty3 Ba
Mypyu” 1e0 aTamaim.

[IoBKMH TAIIKUJ STYBYMIAPUHUHT KUHMATIIapH KOPHUIl TEJIEBU3UOH CUTHAII Jlapakacura
HUCOAaTaH XaM WXKOOWH XaM canOuit Oynumm MyMKHH. TacCBUpPHHM pakaMIallITUPUILAA OAATIa
Maciiradnan Ba €pyFIMK KUHMATJIApUHU YeKJall coaup Oynanu. By3uIapHUHT MMITYJIbCIU
IIOBKMHU OMJIaH OOFJIMK KaTTATMKHUHT (DOIIaIM CUTHAJ KaTTaJIMIUra Kaparaijia KaTTa S9KaHJIUTU
cabab1y UMIYJIBCIIN IIOBKUH paKaMJIAIITUPUIIJIAH KEHHH TacBUpAa MyMKHUH OYJIraH MUHUMAJI Ba
MakcuMaJl KMMMaTiiapHu KaOys Kwiaau, Oy sca TacBupAa abCoOMIOT OK Ba KOpa HYKTaJTapHUHT
naiio oyaumura o6 kenaan. Macanas, 8-0utim TacBupiap yuyn 0y a=0 (kopa) Ba b=255 (oK)
anrnataad. 3 (0) pacMaa MMITYJIbCIH HIOBKUHHUHT SXTHUMOJHMA KUUMATIAPUHH TaKCHUMIIAIIT
rpaduru kearupuirat [7].

[lyHuHrAeK, KUHOIUIEHKAJa CakJaHaJuraH apXWB MaTepuaiapud XaM y3ura Xoc
cnenuduK MOBKUHIAPTa 3ra, yaap XaM IIEHKAHUHT TY3WJIMAcH, XaM YHH CaKJall Ba WIILIATHII
Kapa€Hula 3ara KeJluild MyMKAH. byHaal MaTepuaulapHu pakamild [IaKira y3rapTupuiiia,
Oy Typaaru HIOBKMHJIAp XaM TacBUp OwiaH Oupranukaa pakamiamaau. KHHO MOBKUHIApHUHT
MKKUTa acocuil mMaHOaW MaBXKyJ: KUHOIUIEHKAHW OYEFMHHHI JOHCHMOHJIMIH Ba KUp XaMmJa
TUpHAJITaH 1032 KaOM KMHOIUIEHKA SMYJICUACHTA €TKa3WIraH IIKUKacT.
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3-pacm. bab3u MIOBKHMH TalIKWII STYBYHIIAPUAATH SXTUMOJUTAPHH TAaKCUMJIAI 3UTUTH
byHKLIMACH

[loBKMHra Kapiiyd KOPpeKLHs YCYyJIUHHM HMIUIa0 YMKHILAA TaCBUPHUHI XyCyCHATIapra
MOCJIAIIyBYaHJIUMTUHU MHOOATra onuil 3apyp. bynaail mMocianryByaHauK OOIMIKapyB CUTHAJIMHU
MIAKJUTAHTUPUII OJIOKHM TOMOHHUJIAH IAKJIJIaHYBYM OOLIKApyB CUTHAIM XUCOOUTa TAbMUHIIAHAIN.
ByH1a TacBUpHUHT XKOpUH Ty3UIMacKa MAKOHJIY 103a/1ard HyHaIMIuiapaa 6upu 6yitnua rokopu
Koppensiusra sra (parMeHTIapHU aHHWKJIAIra aloxuaa dbTHOOp Kapatwramu. lllynra kypa,
OyHnail Typiaru IIOBKHHHU CYHIMPYBYH QIIBTPIApHU MILTA0 YMKHII, OyHIai pparmMeHTIapHU
KOPHH TaCBUP Ty3WJIMAcHJa aHUKJIAII, YIAPHUHT MaxaJUTMAJAIITHPHUII COXACHHU Oaxojalml Ba
yekyam xamjaa ymoly coxa Joupacuia Y3aTUIIHUHT MOC, MKKH YI4aMJIM XapaKTepUCTUKACU
AHU30TpONUsICUTa Ara GUIbTPIAPHU KYIJIall OMlaH OMPUKKaH.

bynnait Typmarum ¢wibTpiaap chekTpadl MakoHIa (oijanu yacToTaNd  TalIKHI
ATYBUMJIAPHHU $1HA/JAa KATTUK MaxaUIMAIAIITHPHUII XUCcOOMra HOMOCHAIyBUAaH BapHaHTJIap Ba
HIyHra Kypa xamaja OepyBUM TaIKWJI ATYBUMJIAPHU CYHIMPHIN OJIUJA CE3UJIapid Japaxkana
ad3aMKKa sra. Yiaap TacBUpra Mocialaam, SbHA yJIapHUHT XapaKTepuCcTUKaIapy GUIATbPHUHT
UILIANl COXACH MYMa CTaTUCTHK XyCycusiTiapura Kapad ysrapaau. MocnamryByan QuibTpiiap
UMKOHMATHTA Kapa®d ommauii ¢uibTpiaapaan ad3amwmkka sra. OuibTpiaml  yCyJUlapuHU
TaKOMWUTAIITUPUIIIHUHT MYKO(OTH 6YI10, yTapHUHT MypakKaOJIUTMHU Ba 11y OUJIaH yJapHUHT
UILIAI MyPaKKaOJIUTUHH OIIMPUIIT XUCOOIaHaIH.

ynnait Kuinb, MOBKMHHU CYHIMPUIN YCYIJIapy Ba KypWIMalapuHH MIUIA0 YUKUIIIA
aloXuaa YbTUOOPHHU TAaCBHP Ty3WJIMAcUAard (pparMeHTIIApHUHT HUCOMN y3YHJIIMTHMHM TaHMIITA,
MHUCOJI YYyH MAaKOHJM €KM MAaKOH-BAaKT COXAacCHJard IOKOpU Japakajdu TEHIJIMKKa Srajurura
Kapatuil 3apyp. byHza Ky3aTyBUMHHHT KYPUII TH3UMH YU4YH XOC OYIIraH, TACBUPHU KaOysl KHUITHII
MHTETpaJl XapakTepu (aoxua Kaapiap Ba yIapHUHT KETMa-KETIUTH JAoupacuaa OyTyH ax0opoT
cudaTuaa) TACBUPHUHI BHU3yall CHU(GATUHUHI KECKMH OpPTULIMHM TabMHUHIAWIM, Oy 3ca ¥3
HaBOaTtua OyHnal (parMeHTIapHU TaHUO OJMII Ba JEKOMIIO3MIIMOH WIUIOB Oepull 3apypaTH
Owmnad OOFIMK 0ab3W KHAMHYMIMKIAPHU KOTUTAMIH.
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Kopnopatus Tapmokjiapaa MabJIyMOTHH XUMOSI KHJIMII XyCYCHATIApH

Kymanazapoe K.C.
Myxammao an-Xopazmuii nomuoaeu TATY Kapwu ¢punuany, Y36exucmon

SHru ax060poT TEXHOJIOTUSAJIAPUHUHT PUBOXKIIAHUIIM Ba YHUBEPCAJl KOMITIOTEPJIAIITUPHUII
ax00poT xaBpcu3aUruHu Hadakat MaxxOypui, 6aku ax00poT TU3UMIIAPUHUHT XyCYCHUSTIIapUIaH
Oupura aitnanu® Oopummra onau® kenau. byHnaH Tamkapu, pHUBOXIIAHMII JKapa&HUaa
XaB(QCU3JIMK OMMJIM acOCHi poi YiHalauran (MacanaH, 0aHK axOopoT TH3UMIIApU) axOOPOTHU
KaiiTa HIUIAIl TU3UMIIAPUHUHT KYy/1a KEHI' CHH(GH MaBXyIHP.

AXOOpOT TH3MMJIAPUHUHT XaB(CU3IUTU JIeTaHAa TU3UMHHUHI XaB(QCHU3IUTH TU3UMHHHT
HOpMaJl MIUIal jkapaéHuaa tacoauduil €ku KacagaH apajallldiliaH, MabIyMOTHH YFHUpIall,
y3rapTupuil €KM YHUHT TapKHUOMI KHCMIJIApMHU >KUCMOHAH HYK KWIMII YpUHHUIUIAPUIAH
XaBQCHU3JIUTH TYLWIYHWIAIU. AXO0pOT XaB(CH3IUIHra TaxAM[ JAeraHja sca, OOIIKapHiagura
TU3UMHUHT, IIYHUHI/IEK, JaCTYpUi TabMHUHOTHMHI aXxOOpOT pecypciapuHH Oy3ulll, pyXcaTCH3
doligananum €Kn XaTTo HYK KWIMILITa 0JIMO KeMUIIW MyMKHH OYJraH BoKeanap €KM Xapakariap
TYLIYHUIIAJIH.

Typnu Tamkunoriap, pupmanap, 6ankinap (GaoNUATUHUHT OUpP XU AMACITUTHU KUITUHA
Oy3unui €K MTHKUPO3 X0JIaTH1a aXO0pOTHU XMUMOsI KWJIMII Ba yJIapHU OOIMIKAPUITHUHT OOBEKTUB
CTpaTerusiCHHU OeNruiam 3apyp. Yoy €H1aiyB TalIKUIOTHUHT XaKMuUra (KU4uK, ¥pra, KaTTa),
daonmuaT WyHANMMIUIIApUTa (MOJUSBHM, OaHK, WIIIA0 YMKAPHUIN, CaBI0), MIJUIMA MUHTAKaBUI
XycycusTiapra Kapad, Typiu Xuji axO0opoT XaB(PCU3IUTH TYIIYHYATAPUHH WIUIA0 YUKUIITHU
parGaTianTupaad. AXOOpOT XaBQUHHM TaxJWil KWIMII HUMaHU, KUMJaH Ba KaHAal XUMOS
KUJIUIIHY, XUMOS KWJIMII KePAKJIUTMHY aHUKJIAIIHU 3 14ura oagu. AX060poT XaB()CU3IMTHHUHT
panMoHan Japakach OWPWUHYM HaBOAaTaa WKTHUCOAMM Makcajara MyBOMGUKIUTH cabadim
TaHJIaHA}.

KoprniopatuB mapaxamgaru ax0opoT pecypcu alHUKca, 3aud Ba OKOpH cudaTiIn Ba
UIIOHWIM XUMOSIHM Tanad KWiIagu, YyHKM KOPIOpPAaTHB TYypJaru TAIIKWIOTJIAPHUHI axO0opoT
TapkuOu OMp XU sMmac, Oanku, TaKCHUMJIAHTaH THU3UMJIAp, TEXHOJOTHIAp, MabIyMOTIap
0a3zanapu Ba MabJIyMOTJIap OaHKJIapH Ba MaxXaUTuil Bazudanap TYruiaMuaan uoopar.

Vupuk Tamkunoraapaa GaoauaT Typlapd TYpIH XK aX60poT TabMMHOTHIa 3ra. Typiu
OYMMMJIApHUHT MabiIyMOTIapu (yJapHUHT HHTErpanuscd OynMaran TakaAupAa) Hycxa
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KYYUPHUIUILY, TYpiu (hopMaTiapa cakJaHUIIN, OMpOH OMp MaB3yaaru Oup-OupHUHU TYITUPUIIN
Ba Iy OMiaH OMpra MyTaxaccuciap y4yH KHpPHUII UMKOHU OYJIMACIHNTH Ba X.K.

AXOOpOT TEXHOJIOTHSUIAPH XaB(PCH3IUTH MyaMMOJIapU MaMJIAKaTUMH3/1a aCOCaH JIaBjaT
CUPJApUHH XMUMOS KWIIMII YUyH XaJl KWIMHAW, aMMO X03UPTH MaiiTaa 6ank Eku OommKa OM3HECHU
XUMOSI KHJIMITHUHT Y3UTra XO0C MyaMMOJIapu Jaoi3ap0 OYnud, sHaAM yinap MyHE TU3HMH OWIaH
oupnamrrupunau. Vktuconauit GaonuATHUHT MabiyM Oup coxacuaaru axO0opoTHH Myxodasa
KWL aX00pOT XaB(PCU3IUTUHY TAIIKUJ ATULITA TAbCUP KWK OUIaH OOFIMK OUp KaTOp MyXHUM
xycycusitnapra sra. lly syminagad SHT MyXUMH:

. UKTHUCOAMI, 6030p OMUILIApU Ba MYJIK MYHOCA0ATIapUHUHT YCTYBOPIIHUTH;

. OUYMK THU3UMIApAaH Qoigananum, O0o30pAa KEHI TapKaJlraH BOCHUTAJIapAaH
axOOpOTHH XUMOSI KWJIMITHUHT Ky TU3UMHUHU SPATHUILL;

. V36ekncTon Pecry6GIMKacHHMHT OEITMIAHTaH KOHYH XYXOKATIApHUra MyBOMHK

XyXoKaTiap, ax0opoT pecypciapd, axO0opoT JKapa8HIAPHHHUHT XYKYKHH  XHUMOSICHHU
TabMUHJIAWIUTaH MabJIyMOTIAPHUHT XYKYKUI aXaMUsTH.

KopriopaTue TapmokyiapHu sipatuiia axO00poTHH Myxodasza KWiuml Oyinda XyKyKHid
Xy’XoKaTiaap xXucoOra oJiMHaau, axO0opoT XaB(CHU3JIUTMHU OY3TraHJWK YYYyH KaBOOTApIIHK
HOpMaJlapy MIUTA0 YUKWIa . TapMOKJIApHUHT 3aMOHABUN KOMITIOTEp Tio0aiamyBu - Oy xap
XWI MerabaiTiap OuiaH amanaa JOUMUN paBuInga TYIaupuianbd copunaau. By BakTna doiinamm
MabJIyMOT HUKOOHM OCTHAA KOMITIOTEpJIapra Typiu Xuj BUpyciap (3apapiu AacTtypiap) OKalu.
WuTepHeT opkaiu XyXKymjap KWIMIL, Maxpuil MabIyMOTIapHU VFUpiall, MablyMOTIap
0azanapuHu MYK KWK KaOuiiap aMmaira OmupuiIaim.

KopxoHna Tapmokiapu Ba ax00pOoT 0OBEKTIApUHM 3apapiiid JacTypiapJaH XUMOS KHJIUII
yUYyH KyHHJIaru acocuii TanabiapHy MIaKJUTAaHTUPUIT MyMKHH

 JluneHsusiaHraH 1acTypuil TAbMUHOT, annapaT Ba XMMOs HIUTapuaa GpoiaaiaHul.

* AX060poT 00beKTIapuHN MyXo(ha3za KUl OYiinda MebEpUil XyxoKaTiap Tanadiapura
MYBOGUKIUTUHHA CePTUPUKATIAMLTUPUIL, 1Ty )KyMJIaaH YbJIOH KUJIMHMAraH MMKOHUSTIAPHUHT
MaBXYJUIMTY YYYH TECTJIapHU YTKA3HILL

« @oiligananumra pyxcar OepwiraH JacTypuil BOCHTajap pYyHXaTMHU aHUKJIAll Ba
Oenruiian, TymiaMra KUpUTUIMaral JacTypuil BOCUTAIapHU KaThbUSH TaKUKJIAIIL.

« 3apapau nacTypiapra Kapliy KypamiMil Ba yJapHUHT 3aMOHaBUH SHTUJIAHUILIAPUHU
TabMUHJIALI YUYH 3aMOHABHI aHTUBHPYC BOCUTAJIApHUJIAaH XUMOs KWL YUyH (hoi1anaHuml.

* OOBeKTIapHHU 3apapiiu JacTypiapJaH XUMOs KWIUII yYyH 3apyp OYJraH Talmkwini Ba
MabMypUH XYXOKaTJIapHU MIIUTA0 YMKHII Ba YIAPHUHT TAPMOKKA KMPHILUTA YT KyIMacIuK yuayH
npopMIakTUKa yCYJUIApUHM — CHelU(HUKAIMS KWIUIL, 3apapid  JacTypJapHUHT  Maio
OYIMIIMHUHT YMyMUI Oenrmnapuaan (oiinananyBuu XxabapI1OpaUTriHy TabMHUHIIAII.

e Jlactypuifi TabMHMHOT Ba axO0oOpOT pecypclapyuHM XaBPCHU3 >KOHUAA HIIOHWIN
CakJaHWIIMHU TabMMHJIATaH XOJ7a, yJIapHU BUpyclap OWJlaH IOKTUpPraH TakIupja 3axupa
HyCXaJIapUHU SIPATHUIII, CaKJall Ba TUKJIAI yCYJJIApPUHH UIUTA0 YUKHIIL

« Komniorep BOCHTalTapuHUHT 3apapiid JacTypilap/laH 3apapiaHTaHJIUTMHA MYyHTa3am
TEKIIUPWINIINHNA TabMHHJIAIL.

MeHexXMeHT Japakacujaa KypuiaJural 4opa-TaJOUpIapHUHT acOCUN Makcaau ax0opoT
XaBQCH3JIMTH COXaCHJa WAl JAaCTypUHHU INAK/UIAHTHPHUII Ba YHHHT OaKapWIMIIHMHA
TabMUHIAIIUP. BomKapyBHUHT Basudacu 3apyp pecypcliapHH @XpaTHIl Ba HWILIAPHUHT
XOJATUHU Ha30paT KWIMIAUP. Acocuil mactyp - Oy TAalIKWJIOTHUHI axOOpOT aKTHUBIApu Ba
MaH(paaTIapUHA XUMOS KW OYiinda EHAAITyBUHU aKC STTUPYBYH KYTI Japakaiu XaB(CH3IUK
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cu€caruaup. AxOopor TH3MMIapuAaH (oWJaTaHUII MabiIyM Oup Xarapiap TYIulaMu OuiaH
6ormuK. XaB(d KaOya KWIMHUIIKN MYMKUH OYIMaran Xoiiapia XaMm XUMOS YOpaJlapuHU KYpHUII
Kepak. XaB(PCU3IMK (PaousATH caMapadOpIUTUHU Ky3aTUII Ba aTpo(-MyXUTAAru y3rapuiuiapHu
XUCOOTra OJIMII Y9YH JaBpUl XaTapyiapHH KaiiTa 6axosai 3apyp.

AX00poT XaB)CHU3TUTH PSKUMUHHU CakIad KOJMHUII YUyH JAaCTypuil TAbBMUHOTHUHT 4Opa-
TaJA0UpIapu Ba BOCHUTAJApU AHMKCA MYXUMIUD, YYHKH KOMITIOTED THU3UMIIAPH YUYH aCOCHM
TaxXJUJ1 yllap/a: anmnapariaru HOCO3JHMKIap, TaCTypUll TAbMUHOT/IATH XaTouap, GoiiasanyBuu Ba
aJIMUHUCTPATOP XaToJiapy Ba Oomkaiap.

KopriopaTuB TapMOKIapHUHI axOopoT XaB()CHU3IUTMHM TabMHUHJAIIHUHT acOCHH
MeXaHU3MIIApH:

* uAeHTU(UKALMS Ba ayTeHTU(PUKALINS;

* KMPUILIHYU OOILKAPHIIL;

* pyiixaTra oJIMII Ba pyMXaTJaH YTKA3HIIL

* Kpunrorpagus Ba TApMOK XUMOSICH;

* XMMOS KWJIHIIL

KopriopaTB TapMOKHHUHI ¥3Mra XOoC XyCyCHATIApUHM XHMcOOra OJraH XoJija, MIuiad
YUKWITaH Xy;XoKaTiaap Kyiugaru BasugaiapHu Xal STHIIHE TabMHUHJIAIIN Kepak:

* KOPIOpaTUB TapMOKKa KUpuO OOpHILJaH Ba aJoKa KaHAUIApH OPKaJId TapMOKIaH
ax0opoT YMKHUO KETUIIHIAaH XUMOS KUJIAIII,

* TAPMOK CErMEHTJIAPH YpTacuaa axO0poT OKUMIIAPHHHM Yerapaia;

* OHI' MyXUM TapMOK pECypCIIapuHU HOPMaJl MIIUIAIITA XaJIaKUT OEpUILIaH XUMOS KHJIUILI,

* MyXHM HIII YPUHIIAPHU Ba pecypciaapHu pyxcarcu3 kupuiaad xumost kusum (KKC);

* SHT' MYXUM ax00pOT pecypciapuHu KpUNTOrpaduK XUMOs KHIIUIIL.

Xo3upru BakrTaa OyTyH >KaMUST KOMIIOTepiapra OOFIMK, LIYHHHI Y4yH axOopor
XaB(CUBIUTH MyaMMOCH OYTYH daMUSTHUHT MyaMMOCHIMP.

AxO0poT xaB)CH3MUTU MYCTAaKW, Kadal puBOXJIaHAETraH (aH, TEXHHKa Ba
TEXHOJIOTHSUIap coxacura ainanau. AXOopoT XaB()CHU3IUTMHMHT 3aMOHaBUI TEHJEHLHUsIApU
KOMITIOTEp THU3UMJIapU Ba TEXHOJIOTMSUIAPUHM PUBOXIIAHTUPHUILIHUHT YMYMUIN TEHACHIMIIapUra
amaJl KWJIaJu: MHTerpalus, CTaH1apTIalITUPHUILL, TOPTATUBIHUK, apdodIuk.

AxOopoT XaB(cH3IUIM coXacwaaru Yy3rapuuuiap »ajaail pHBOXIAHMIIKAA axOopoT
xaBpCHU3IUTH KadoiaTiaapura sra JacTypuil Maxcyhoriapra tamnad optud Oopmokna. by sca
TapMOK MyaMMOJIapH/ia 3HT J1of13ap0 MacananapaaH OUpUanp.
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HNHHOBaLMOHHBIE METOAbI COBEPIICHCTBOBAHUS YIIPABJICHHUS CKJIAACKHUM
XO03AMCTBOM

Kocumoe C. X.
JDicuzakckuti nonumexHudeckui uHcmumym, Y30exucmau

B  nmaHHOM crarbe  paccTaTpUBAETCA  BOIPOCHl  MHHOBAILMOHHOBIX  METOJOB
COBCPHICHCTBOBAHUA  YIPABJICHUA  CKIIAACKHUM XO3SIICTBOM. YKa3bIBaeTcs OIITUMHU3AL A
CKJIQJICKOTO XO035HCTBa, KOTOpask HAUMHACTCS C aHAIK3a CYIIECTBYIOIINUX CKIAJACKUX MOIIHOCTEH
Y UX OCHAIICHUS.

Ilonsarue CKJIaICKOC XO035IMCTBO MOJKET OXBAaTLIBATh BCIO CKIIAJICKYI0O CCTb KOMIIaHHH,
OTpaciu, pailoHa (PEruoHa) WIKM CTPaHbl KaK OPraHN3allMOHHOMN €TMHUILIBI, @ MOYKET OTHOCUTHCS K
KOHKPETHOMY OO0BEKTy 3ToW ceTtu. CKIaJICKoe XO3SHCTBO TpeJHA3HAYCHO O00ecreYnBaTh
TCXHUYCCKYIO, DKOHOMHUYCCKYIO U OpPTraHHU3allMOHHYIO ACATCIIBHOCTD, CBA3AHHYIO CO CKJIAJACKHM
XpaHEHHEM MaTepHUaJbHBIX LIEHHOCTEW M MX MepepadOTKONW B COOTBETCTBUU C MOTPEOHOCTIMU
KIMEHTCKOW 0a3bl. [IpuMEHUTENbHO K KOHKPETHOMY OOBEKTY KaK YacTH CKJIAQJICKOH CEeTH
CKJIQICKOE XO3SIIICTBO — 93TO CKJIaJd IUTIOC BCS HHQPACTPYKTypa, HeoOXoaumas Ajsi €ro
(GyHKIIMOHUPOBAHHUS.

Bomnpocamu ontuMM3zanuu JOTUCTUYECKOW HHGPACTPYKTYpPhl JOTUCTHKA 3aHUMAETCS
MOCTOSIHHO, U CKJIaJ, B 3TOM cCiy4ae He wuckitoueHue. OCHOBaHHMEM Ui 3TOTO SBISETCS
M3MEHSIOIIAsACA BHEIIHSSI PhIHOYHAS Cpella U CBSI3aHHBIE C STUMHU M3MEHEHUSIMH LEIH U 3a/1a4l
KOMIIaHUH, TTO3BOJISIFOIINE HAMTYYIIUM 00pa3oM alaTUPOBATHCS K HOBBIM YCIIOBHSIM.

OnTumu3zanusi CKJIaJCKOT0 XO3SHCTBA 3ajada CJIOXHAs, M HAaYMHAETCs C aHaju3a
CYIIECTBYIOIIUX CKJIAJCKHX MOIIHOCTEH U WX OCHAIICHHUS, & TAaKXKE MPUMEHSIEMOMN TEXHOIOTUU U
€€ COOTBETCTBHUSI creln(rKe TOBAPHBIX MOTOKOB U TPEOOBAHUSIM KIIHEHTA.

Ha IMPAKTUKEC KOMITAHHWU CTAJIKHMBACTCA C ABYMSA BO3MOXHBIMU CHCHApPUAMU PA3BUTHA
COOBITHH:

- KOMITaHUSI OPUEHTUPOBAHA HA CO3JJaHNE HOBOTO CKJIAJICKOTO XO3SICTBA;

- KOMITaHUSI y»Ke MMEET JICHCTBYIOIIEE CKIIQJCKOE XO3SIMCTBO, HO TPEOYeT yBEIHUCHUE
CKJIQJICKUX MOIIHOCTEH.

[Ipy  HpOEKTHPOBAHMM  TEXHUYECKOTO  IEPEBOOPYKEHUSA, PEKOHCTPYKIUU WU
CTPOUTEIIHCTBA HOBOTO CKJIaJIa CTOMT 3aj1a4a; KakK MpH CIIydaliHOM KOJIeOAaHUH CKIIAJCKUX 3aI1acoB
BBIOpaTh 00OCHOBAHHO MOTPEOHYIO EMKOCTh (BMECTUMOCTD) CKJIaJia, KOTOpasi P OTpeIeTICHHOM
crocobe CKIIaTUpOBaHUsl TPY30B SBISETCS BEIMYMHON MOCTOSHHOW. 3amachkl Tpy30B U €MKOCTh
CKJIaJla M3MEPSIOTCA B TOHHAX, IITyKaX, B CyTKaX, B BaroHax, a MHOTJa — M B JICHES)KHOM
BBIPAKCHHH.

3amachl Tpy30B SBISIOTCS BaXKHOW XapaKTEPUCTUKOM /ISt CHAOXKAIOIINX CKIIa 0B (CKIaI0B
MaTCpHAIIBHO-TEXHUYCCKOT'O CHa6)KeHI/I$I, ChIpbs, MATCPHUAIOB, KOMIUICKTYIOIIHUX H3}1€J’II/II>1,
TOPTOBBIX CKJIANOB). [l TIepeBaOYHBIX CKJIQJIOB Ha MAaruCTPaIbHOM TPAHCIIOPTE W CKJIAJIOB
TOTOBOH MpoaAYKIUU Hpe)IHpI/ISITI/II\/’I TIOHATHEC «3aIlacbl» TECPSACT CBOU CMBICJI, HO Ba*XHO ITOHATHUC
€MKOCTH CKJIajia, KoTopasi oOecreuuT OecrnepeOONHBIN MpueM MOCTYMAINX TPy30B 0e€3
IIPOCTOEB TPAHCIIOPTHBIX CPEJICTB.

[ToaTomMy mpakTHUecKH AJs BCEX CKJIAJ0B 3ajlauya CBOJIUTCS K OMpPENETICHHIO TaKOM HX
MUHUMAaNbHON eMKocTH E, KoTopas mo3Boyinja Obl CKJIaJaM BBINOJIHATH CBOM (PYHKIHMH TIPU
HAaUMEHBIINX UX pa3Mepax (a cieloBaTeNbHO — U MPU HaWMMEHBUIMX 3aTpaTax Ha XpaHEHHUE U
nepepadoTKy TPy30B).

63



Scientific problems of intelligent information and communication systems

MoOXHO Ha3BaTh CJIEIYIOIIME YEThIPE OCHOBHBIX CIIOCOOA OMpEeNCHHsI BMECTUMOCTH
CKJIQJIOB JIFOOOT0 THIIAa M HA3HAYECHUS:

e MeroJ aHWIMTUYECKUX PACUYETOB IO CpeAHMM BenuuuHam. [Ipum 3TOM MeTone uc-
MOJIB3YIOT CPEIHUI CYTOYHBIM T'py30MOTOK MPHOBITHS TPy30B Ha CKiax Qe, CpeqHHI CPOK
XpaHEeHMs I'PY30B Ha CKJIa/le 7x U 000paunBaeMOCThb IPY30B Ha CKJIAJIE 77. DTHU BEJIUYMHBI CBA3AHBI
CJIEAYIOUIMMHU 3aBUCUMOCTSIMMU:

0O 365 Q
=~ - E=0Q¢*tx= —=2 *Tx!
"= 1 Qertx= 265

X

rae Q.- rooBoi TPy30NOTOK CKIIaAA MO MPUOBITHIO, T/TOJ.

Wcnone3yst 3t GOpMyIIBl, MOKHO HE TOJBKO OIPENCINTh E€MKOCTh cKiana E mpu
3aJJaHHOM T'OJIOBOM TI'PY30MOTOKEe Qr M CpOKe XpaHCHHUs Tx, HO U PEIIUTh PsA IPYTUX 3amad,
BO3HUKAIOIIUX IIPU COBEPIICHCTBOBAHUHU CYIIIECTBYIOIIETO WK MPOCKTUPOBAHUN HOBOT'O CKJIA/IA.
Hampumep, 3Has eMKOCTh CKiaja E, MOXHO ONpeneinuTh CKOJIBKO TPY30B OH CMOXKET
nepepabotats 3a roa Qr unu 3a cytku Qc. 3Has rooBOM rpy3omoTok Qr M eMkocTh ckiaza E,
MOYKHO OIPEIEIIUTh CKOJIBKO CYTOK Tx CKJIa]] CMOKET IPHHUMATh IPy3bl 0€3 BBIBO3a HX CO CKJIa/ia
(U1t cKJ1a/ia TOTOBOM MPOAYKIIUHM HMJIM MEPEBAJOYHOTO CKJIaJa Ha MaruCTPaibHOM TPaHCIIOPTE)
WM B TCUYCHHUE CKOJIBKUX CYTOK Tx CKJIQJI MOJKET CHAOKaTh TPy3aMHu IMOTPEOUTENCH, HE TIOTIOTHSS
CBOM 3amackl (sl CKJIAJ0B MaTEPHAITLHO-TEXHIUYECKOTO CHAOKEHUS HITH JIJIT TOPTOBOTO CKIIAJA).

e BTOpoii MeTOj OmpeneneHusi eMKOCTH CKIIaJa — 10 MaTeMaTHYeCKOMY OXKHIAHHIO
CIIy4aifHON BENWYMHBI 3aMacoB TpPy30B. B 3ToM ciyuyae cHayaina CTpOST pachpeselieHne
CIIy4allHOM BEJIMYMHBI CKIJIAJICKUX 3aI1acoB:

lila,..., In

P1 P2 yeees Pn

a ITIOTOM €MKOCTB CKJIaJia OIIPEACIIAOT 11O (bOpMy.]'Ie MATEMATUYCCKOI'O OXXKHUAaHUA:

rae l1 12, ..., In- BO3MOKHBIE BEJIMYMHEI CKJIAJCKUX 3aI1acoB, T;
P1, P2, ..., Pn- BEpOsSITHOCTH 3TUX BETUYHH CKJIAJCKUX 3aIacoB.
e Tperuit MeToA oOmNpeneleHrus EMKOCTH CKIaja - C TOMOIIBI0 JOBEPUTEIBHOMN

BEPOATHOCTH - TAK)KE HCIOJIb3YET TEOPUIO BEPOSATHOCTENH U MATEMATUYECKYIO CTATUCTHUKY. B aTOM
CJydae Tak)Ke CHaudajia CTPOUTCS pacIpeIe]IeHUE BEPOSTHOCTEN CIydailHOM BEIMYMHBI CKIIAJICKUX
3aIacoB, Kak U B MPeAbIAYIIEM METO/IE, a 3aTeM eMKOCTh CKJaia E nmpuHuMaercs paBHoOI 3amnacy
rpy30B |, BEIOpaHHOMY M3 YCIIOBHUS, YTO BEPOSITHOCTH P TOro, yTto eMKOCTh ckiajga. E Oyxaer
MEHbIIIE WM paBHA JII0OOOW Tekylell BenuyuHe 3amacoB. li, Ooibllle WM paBHA BHIOpaHHOU
JIOBEPUTEIILHOU BEPOSTHOCTH.
D: E=1{P [E<I] =D},
Bennuuna goepurtenbHol BeposiTHocTH puHuMaercs D = 0,95...0,97.
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e YerBepThlii METOJI ONPEICICHUS €MKOCTH CKJIaJla — HMHUTAIIMOHHOE MOJICITMPOBAHHE
M3MEHEHMS CKJIQJICKUX 3amacoB Ipy30B Ha DBM.

[Iponienypy pa3pabOTKy ONTHUMHU3AIMOHHBIX PEIICHUH OCYIIECTBISCTCS B TaKOM
MOCJICIOBATEIIbHOCTH

IIpenenypa paspaboThH oOTHMHSAIHOHHEEK PEMIEHHE

igs

1. OnpegenmoTod OpHYKHHEE, H3MEHHEIIHE 3P PeKTHEHOCTE CEIANCKOTO
xo3ARCTEA B MOTHCTHYECKOHR CHOTEME,

L1l

2. ObosHAYaTCA HOBLIE MeNH DYHKUHOHEPOBAHHA CHIANCEOr
EO3AACTEA B paMEay TOTHCTHYECKOH CHCTEME KOMIAHHH,

3 OHpE,D;EJ'IﬂOTCH OrpaHHYUEHHA, HAKNANEEACMEIE OEATENEHOCTERD
NOTHCTHYEECKOHR CHCTEMEL HA ElJ_YHI{L[HOHHpOBaHHE! CETATAE.

i1

4. PaSpa6aTHBaETCH CHCTEMA MOKAZaTeleH AIA CHUEHEH OJEATENEHOCTH

CEnana H BLIEHpaIOTCH EPHTEPHH ONTHMHEIAIIHH.

i1

5. PaspabarneaeTca npoledvpa IpoBEde HEA aHATH2a, BRI HpaloTeA
TEXHHKA M METOIE aHANHIA.

Ll

6. HpOBO,D;HTCH dHalH2 H oOeHEA RESYNETATOE C OENBED NOHCKA H
EBEABIECHHA IDHYHH OTKIOHEHHE OT KEpHTEPHEE OIITHMHIAHH.

1L

7. PaspaboTra IpegnoxeHHE M0 OITHMHIANTH

s

8. Pazpabotka npoexTa 0ITHMHSAHH

Puc.1 Ilpouenypa pa3paboTKu ONTHMHU3ANUOHHBIX PEIICHUI

Jloructrnueckas KOHIOCIIWA  IO3BOJIACT I[MO-HOBOMY  B3IJIAHYTH Ha CKIaJCKYIO
UH(QPaACTPYKTYypy, HE Kak Ha 000COOJIEHHYIO (DYHKIIMIO XpaHEHUS! TOBApOB, & KaK Ha COCTaBHYIO
YaCTb €IUHOTI'O0 3KOHOMHYECKOTO IIponecca ABHKCHUA MaTCpHUATIBHOI'O ITOTOKA, 4YTO JOJIPKHO
MO3BOJINTh MUHUMHU3HUPOBATh M3ACPKKHA JBIKEHHMS MAT€PUAIBHOIO IIOTOKA 110 BCEM
JIOTHCTUYECKUM LIEMsM. DTO JOJDKHO 00ecreyuTh (OpPMHUPOBAHUE CHHEpPreTHueckoro 3ddexra
npu GYHKIMOHUPOBAHUM JIOOBIX ()OPM MHTETPALMU OpraHU3alMK B TIOTUCTUYECKHE KOMILIEKCHI.

Jlumepamypa

1. JI. b. Mupotun. OcHoBsl joructuku Mocksa 1999 r. 196 ctp.
2. FO. M. Hepym. Kommepueckas noructuka Mocksa FOHUTH 1997r.
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Oo6men ungopmanueii c DDM nporokosiom SFP moayJs Ha ocnose 12C

HHTepdeica
Paxumos T.I'., bepauen A.A.
Tawkenmckuil yHusepcumem un@opmMayuoHHblX mexHoio2utl, Yzoexucman
Mupcaraues O.A.

Tawxenmckuil 20cyoapcmeenHvlil mpaHCnopmHbulil yHusepcumem, Y3bexucman

JlaHHas craThsl IMOCBSIIACTCA K M3YYCHMIO IIpolecca oOOpalieHuss K JaHHBIM
BbIpabatbiBatomuecss ¢ nomomipto DDM mportokona Bcrpoennbsiii Ha SFP monyns. Llenbio
oOpalleHus SBJISIETCS NPUMEHEHUE IOJ0OHBIX JaHHBIX B HH(POPMALMOHHO-U3MEPHUTEIbHBIX
LeNsAX CHelMalnbHOro HasHaueHus. Kpome Toro, usyudeHsl onTuyeckue M (U3NYECKUE
xapakrepuctuku SFP monyns. UccnenoBano crpykrypa u pasznenenne EEPROM kapra-mamsiti
YCTPOMCTBA, U3YYEHO OCHOBHBIE NTapaMeTpsl ¢ poBoit auarHoctukn DDM.

SFP (Small Form-factor Pluggable) — cranmapT KOMMAKTHBIX ONTHYECKUX MPHUEMO-
nepeJaTYNKoOB, UCIIOIB3YETCs KakK Jlazep U NpHUeMHHMK onTudeckoro syda (Puc. 1). Ontuueckuit
MIpUEMO-TIEpEIAIOIe YCTPOUCTBA — TPAHCHBEPHI O3HA4aeT (OT aHMJIMICKOTO) transceiver =
transmitter + receiver. TpaHCUBepbl TNperHa3HAUYEHBbl Ul IMPeoOpa3oBaHUs AIIEKTPHUECKUX
CUTHAQJIOB B ONTHYECKUE Ul MOCIEIYIoUleld nepefadd Mo BOJOKOHHO-ONTHYECKON JIMHUU U ¢
HOCJIEIYIOIUM ONTOIEKTPOHHBIM IpeoOpa3oBaHneM Ha mpueme. OHU HPEACTaBISIOT COOOM
MaJorabapuTHblEe KOHCTPYKIMM B METANIMYECKOM Kopmyce (UIsi MEeXaHMYECKOW 3alluThl U
AIIEKTPOMAarHUTHOTO 3KPaHUPOBAHMSI) C BBIBOJAAMHU JUISI TOJKIIOYEHMS] K CJIOTaM aKTHBHOTO
o0opynoBanus. Takke B MoJyJe HMeeTcs JBa ONTHYECKUX moprta: usnydatens (Tx) u
doronpuemHuk (Rx) ams paboTel B JBYXBOJOKOHHOM pexume. Ha muare momysnst kpowme,
cOOCTBEHHOr0 u3NyyaTesns M (OTOAETEKTOpa HAXOAUTCS TaKKe CXEMbl OOecreueHus: TOoKa-
HaKayKM U3Jydaress, IpeoOpa3oBaTelb JAHHBIX B TMHEHHBIH KO/, TEPMOCTAOMIN3aTOp U T. .

Puc. 1. SFP monyns FTLF8519P3BTL-HW, 850 um.
SFP mMomynu cymiecTByIOT B BapuaHTax ¢ pa3lU4HbIMUA KOMOUHAIMsIMU TpuéMHUKa (RX)
u nepenarunka (TX), 9To MO3BOJSET BHIOpATh HEOOXOAMMYIO KOMOWHAITUIO IS 3aJaHHOTO
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NPUIIOKEHHUS, HCXO/IS 3 UCIIOIB3yEMOTr0 THUIIAa ONTOBOJIOKOHHOTO Kabessi: MHOromo1oBsie (MM)
WK 0THOMO10BBIE (SM).

PaznoBunnoctun SFP-monyneit u ux 0603HaueHUs:

. 850 am 550 M MMF — SX

J 1310 um 10 kM SMF — LX

. 1550 um (40 km — XD, 80 km — ZX, 120 km — EX unu EZX) u DWDM.

o 1310/1550 am 10 km SMF — BX

CymectByer Takke CWDM u oxHoBonokoHHbIe JByHampasieHHble (1310/1550 um
UpStream/DownStream) SFP-moaysu.

J 1270~1610 um 40 km,80 KM, SMF — CWDM

— . veet VCC_HOST
Finisar Transceiver P r: System Host
. .
4710k FTKA0K] A 7RI0K] A7k 10K] ATK10K| 4.7k10k
EEPROM g
< <
L
VEET
Controller 2 : LTI
3 X6 ]
aq
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5 SCA
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47\.'55 ;
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@

>
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l t u\./u\_/—j_ {veer
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Transmitter 7, Toapr Tz2ur Toue
é,VEET
il 18 TX+
o 1
- 19
il (T
20
!veer

Puc 2. Cxema unTepdeiica XxocT-npuemMornepe1aTInKa
Onpenenenne koHTakToB SFP mpuBenenst Ha puc 3. JlanHbii momyns umeer 20
KOHTAaKTOB, ITOCJIEI0BATEILHOCT U OMMCAHUS KaKJ0TO KOHTAKTa MPUBEICHBI Ha Ta0uIe 1.
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20

Ik
o | »

17

Puc 3. Cxema HOMEpPOB 1 Ha3BaHHWE KOHTAKTOB OJIOKa pa3bema
B craenyromeit tabnuue (INF-8071) moka3zano ompeneneHne KOHTAaKTOB M MOPSIOK UX

COIPSDKEHHUSL.
Tabmuua 1.
[TocnenoBarenbHOCTh KOHTAKTOB SFP Moysis
Homep HasBanmue DyHKIUA
KOHTaKTa

1 Veet [TepenaTunx GND

2 TX Fault WNHnukanust HeMCIIpaBHOCTH NEpeiaTyuKa

3 TX Disable OTKITIOUEHHE TIepeiaTurKa

4 MOD-DEF 2 Omnpenenenne moayis 2, 12C (SDA)

5 MOD-DEF 1 Onpenenceane moayss 1, 12C(SCL)

6 MOD-DEF 0 Omnpenenenne moayis 0

7 Rate selection Br160p Mex 1y TOTHOMN MM OrpaHUYEHHOM
MIOJIOCOM MPOMYCKAaHUs MPUEMHHUKA

8 LOS WNunukanus norepu curnana. Jloruueckuii 0
yYKa3bIBaeT HA HOPMAJIbHYIO PaboTy

9 VeeR [Mpuemunk GND

10 VeeR [Tpuemuux GND

11 VeeR [Tpuemuux GND

12 RD- BbIXo MpueMHBIX HHBEPCHBIX JTAHHBIX

13 RD+ Bbixoa mpueMHbBIX JaHHBIX

14 VeeR [Tpuemuux GND

15 VceR HcTounuk nutaHus NpueMHUKa

16 VeeT Hcrounuk nuranus nepegaTunka

17 VeeT Iepenatanxk GND

18 TD+ Bxos He MTHBEPTHPOBAHHBIX JIAHHBIX ITEpEJaTUNKA

19 TD- Bxon MHBEPTUPOBAHHBIX TaHHBIX II€pEIATINKA

20 Veet Iepenatunx GND

Kpome Toro, mpuemonepenatunku SFP oOecneunBaroT yHMKaTbHBIA YITy4IICHHBIH
uHTepderic muppoBoro quarHoctTudeckoro MoHuTopuara DDM, koTopslit MO3BOISIET B peallbHOM
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BPEMEHHU TMOJy4yaTh JOCTYN K pabodyMM IMapaMeTpaM YCTPOWCTBA, TaKMM Kak TeMIleparypa
pueMonepesaTunka, TOK CMEUIEHMs Jia3sepa, IiepeJaBaeMas ONTHYeCKas MOIIHOCTb,
IIPUHUMAaeMasi ONITUYECKAsi MOLIHOCTh U HAIpsOHKEHHE NMUTaHUs npuemoriepenatyrka. OH Takxke
onpesieNnseT CIOXKHYI0 CHCTEMY aBapUHBIX M IPEIyNpeXJAloLIMX CHUTHAJIOB, KOTOpas
Ipeaynpex/1aeT KOHEUHbIX M10JIb30BaTeNeH, Korja onpe/esneHHble paboune napaMeTpbl BEIXOAAT
3a Ipezesibl CTAaHJapTHOIO AMaa3oHa.

Tabnuna 2
AOCOTIOTHBIE MAKCHUMATBLHBIC 3HAUECHUST YCTPOUCTBA
ITapamerp Mun | Makce
MakcumanbHoe Hanpspbkenue nutanus, Vee | -0.5V | 4.0V
Temnepatypa xpaHenus, 1S -40°C | 100 °C
PaGouas Temnepatypa kopriyca Ta -209C | 85°C
OtHocuTenbpHas BIaxHOCTh RH 0 85
Tabnuna 3
Ontuueckue xapakrepuctuku SFP Momyms
ITapametp Mun Makc
IlepexaTuuk / Transmitter
Brix. OnTud. MOITHOCTH
-9.dBm -3.5dBm
50 unm 62.5 MMF. Pout od 35d
JITMHA OMITHYECKOM BOJTHBI. A 830 nm 860 nm
[Iupuna criekrpa. ¢ 0.85nm
AMIUTATY]a ONTHYECKOU 2.125 Gb/s- 196 uW
moaymsiun. OMA 1.25 Gb/s- 156 uW
OnTuveckoe BpeMsi HapacTaHUS 100 ps
/cnana tr/ts
OTtHOcUTeIbHAsI HHTEHCUBHOCTD 120 dB/Hz
mryma RIN
ITpuemuuk / Receiver
YyBCTBUTEIBHOCTD IIPUEMHUKA=
-20 dBm
1.0625 Gb/s RXSENS 0d
YyBCTBUTEIBHOCTD IIPUEMHUKA=
-18 dBm
2.125 Gh/s RXSENS 8d
1.0625
ITopor Gb/s 0,055 mW
YyBCTBUTEIHLHOCTH
Y 2.125 Gbls 0.096 MW
CpenHsisi MOIITHOCTh TIPUEMHUKA 0 dBm
RXmax
OnTuveckuii HeHTp JTHMHA 270 860
BOJIHBI AC

SFP MSA onpexnensier 256-6aiitoByto kapty mamsatdé B EEPROM (Puc. 4), kotopas
JIOCTYITHAa 4epe3 2-MpOBOAHBIA mocieaoBarenbHpiii uHTepdeiic 12C mo 8-O6utHOMY ampecy
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1010000X (AOh). Hutepdeiic nmudpoBOro AMarHOCTUYECKOTO MOHUTOPHHTA HCIOJB3YET
8-6utnplii agpec 1010001X (A2h), mosTOoMy H3HAYAIBHO OIpENeIeHHas KapTa MaMATH
MOCJIEI0BATEIBHOTO UICHTU(UKATOpa OcTaeTcsl Hen3MeHHOH. MHTepdeiic naeHTHYeH U, TaKuM
00pa3oM, MOTHOCTHhIO 00paTHO coBMECTUM Kak co crienudukanueir GBIC, Tak u ¢ cornameHnem
SFP ¢ HeCKOJIBKMMU UCTOYHUKAMHU.

Cexuust SFP MSA wucnons3yer aapec IBYXIIPOBOJHOM MOCIIEIOBATEIbHON IIIMHBI
1010000X (AOh), a pacmmpennbiii wuHTepdeiic wucnompdyer 1010001X  (A2h) nana
MPEIOCTABIICHUST JIUATHOCTHMYECKON HMHQPOPMAIMM O TEKYIIHX YCIOBUSX pPadOThl MOIYJIS.
Crpykrypa kapra-namsatu EEPROM npusenena na Puc. 4. EEPROM namsite comepxur 256 6aiT
uHpOpMALIMM M KaXAbIM OaiiT (B HEKOTOPBIX CIy4asx OTAEIbHbIE OHTBI) COJCPKHUT
ONpENIETICHHYIO JAHarHocTudeckyto uHpopmanuo. O0men undopmaiueir ¢ DDM npoTtokosiom
SFP monyns Ha ocHoBe 12C mHTEpdeiica ocymecTBIseTcs ¢ moMonibio 96-118 Gaiftos.

2 wire address 1010000X (AOh) 2 wire address 1010001X (A2h)

0 0 | Alarm and Warning Threshold
Serial ID Defined by SFP MSA (56 bytes)
(96 bytes) 55 Cal Constants
95 (40 bytes)
95

Real Time Diagnostic
Interface (24 bytes)

Vendor Specific 119

(32 bytes)

Password Entry (8 bytes)
127
127
User Writable
EEPROM (120 bytes)
Reserved for SFF-8079
(128 bytes) 247
Control Functions (8 bytes)

255 255

Puc 4. Crpykrypa EEPROM xapra-mamsartu SFP momysns

Wudpopmanus o pabore W AMArHOCTHKE KOHTPOJMPYETCs, a TaKkkKe Iepegaercs
KOHTpoOJuIepoM Tmpuemornepenarynka mudposoit auarnoctuku (DDTC), moctynm k KOoTOpomy
OCYILECTBIISICTCS Uepe3 2-MPOBOIHBIN MocieioBaTenbHbIi nHTepdeiic. Korma mocienoBatenbHbIi
IPOTOKOJI aKTUBUPOBAH, IMOCIEI0BaTEeIbHBIN TakTOBBIA curHan (SCL) reHepupyercs XOCTOM.
[TonoxxurenbHBIH (GPOHT CUHXPOHU3UPYET JaHHble B mpuemonepenatuuk SFP B Te cerMeHTs
EEPROM, koTopsie He 3amuiieHs! oT 3anucu. OTpunarenbHblii GPOHT CHHXPOHU3UPYET TaHHBIC
ot TpancuBepa SFP. Curnan nmocnegoBarenbHbIX JaHHBIX (SDA) siBisieTcsl AByHaIpaBI€HHBIM
JUTSL TIOCTIEOBATENIbHON TIepeIaun JaHHBIX. XocT ucnonb3dyer SDA B couetanuu ¢ SCL, uTo05!
OTMETHUTh HA4YaJI0 U KOHELl aKTHBALIMM IOCJIEI0BAaTEIBHOTO MpOoTOKoa. [lamaTe oprannszoBana
Kak cepust 8-OMTHBIX CIOB JaHHBIX, K KOTOPHIM MOXXHO OOpaIiaThCsi WHAWBUIYAIBHO WU
IIOCJIEIOBATEIBHO.

70



Scientific problems of intelligent information and communication systems

Wutepodeiic pyHKIIMOHUPYET HA tWO-Wire IpOTOKOJIE, KOTOPOE B CBOIO OYepelb OTBEYAET
3a mU(POBBEIM KOHTPOJIEM MapaMeTpoB (HANpsDKEHUE, TeMIepaTypa, MOIIHOCTh jasepa TX,
YpOBEHb IPUHMMAEMOI0 CUTHaja RX) mpousBoauTtens B pexuMe peanbHOro Bpemenu. DDM
reHepupyeT 8-OuTHYIO anpecHyro oTdeTHyro mHpopmanuio (1010000X (AOh) wm 1010001X
(A2h)), koTopast COAEPKHUT MOMEHTAJIbHbIE 3HAUEHUS TMarHOCTUPYEMBIX [1apaMETPOB CUCTEMBI.

Tabnuua 4
A/I] 3nauenun u craryc ouros (2 wire address A2h)
Baiir ‘ Ha3Banue ‘ Onucanne
[IpeoOpazoBanHbIe aHaIorOBBIC 3HaYCHHS. KannOpoBaHHbie 16-OUTHBIE TaHHBIC
96 | Temperature MSB BHyTpenHss Temmeparypa MOIyIIs
97 | Temperature LSB
98 Vcec MSB Hanpsixkenue nuTtanusi, u3MepsieMoe BHYTPU TpaHCHUBEpa
99 Vce LSB
100 TX Bias MSB Tox cMmenieHue, U3MepsieMoe BHYTPU TpaHCHBEpa
101 TX Bias LSB
102 TX Power MSB N3mepenHas BbIXOgHAS MOIITHOCTD TX
103 TX Power LSB
104 | RX Power MSB N3mepenHas BxoaHast MoHocTh RX
105 RX Power LSB

Jannblii uaTepdeiic umeer nHGOpMaIuo o IMGPOBOM KOHTposie mapamerpoB SFP, Takue kak:
YPOBEHb IPUHUMAEMOT0 cUrHana RX, MOITHOCTh niepeiaTumKa (J1azepa) TX, HanpsbKeHHe MUTaHUs
u T.. DDM renepupyeT pa3indHble TUIIbI JaHHBIX B BUJE KOJOBBIX MOCIEIOBATEIBHOCTEH MO
COOTBETCTBYIOIIMMHU 3jeMEHTaMH. KoJIM4ecTBO TakMX 3JIEMEHTOB COCTaBIseT 256, Kaxabli
aneMeHT uMmeer 1 OGalT umHpopmaumoHHoi émkoctu. Hampumep, 104-it u 105-i1 smemMeHTHI
oTBeuarot 3a ypoBHeM RX, 102-i u 103-if a1eMeHTHI coiepkar JaHHbIE 0 TX, a Takke 96-i u 97-i
DIIEMEHTHI BKIIOYAIOT B cebs mHpopmammio o0 ypoBHe Ttemmeparypsl SFP (Tabmuma 4).
Hcnonp3ys 3HaueHUs 3TUX IapaMeTpOB, MOKHO IPOBECTU JWATHOCTUKY M B JajbHeiIieM
MPUHUMATh COOTBETCTBYIOIIEE PELLICHUE.
TexHn4ecKkHe XapaKTePUCTUKH HH(PPOBOH IMATHOCTHKH

IIpuemonepenatunku SFP MoryT ucnosp3oBaTtbcs B XOCT-CUCTEMAX, A KOTOPBIX

TpebyeTcs tnuppoBasi AMArHOCTUKA C BHYTPEHHEH MM BHEIIHEH KalnOpOBKOM.

Tabmuma 5
OcHoBHbIE TapaMeTpbl HUPPOBOI TUATHOCTUKU
IHapamerp Mun Make
TounocTh
Buytpenne Temneparypa npuemonepeaardrka, DDTemp +50C
BuyTtpenne HanpsiokeHue nutanus Tpancusepa, DDvoLt +100 mV
N3mepennsii Tok cmemenus TX, DDgias +10 %
N3mepenHas BeixoiHas MouHocTh TX, DD1xp +2dB
W3mepenHas cpeansis ontudeckas MOonrHOCTE RX, DDrxp +2dB
JAMHaMu4YecKHil AMANA30H 1JI1 HOMHHAJIBHON TOYHOCTH
BuyTpenne Temmnepatypa npuemonepeaatanka, DDtemp | -5 °C 70°C
BHyTpenHe HanpsbkeHue nmutanus tpancusepa, DDvorr | 3.14V | 346V
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N3mepennsiii Tok cmetenus TX, DDeias 0 mA 20 mA

N3mepennas BeixogHast MomHOCTh TX, DDTxp -5dBm | -1dBm

W3mepennas cpeausis ontrueckas MomuHocte RX, DDrxp | -20 dBm | 0 dBm

MakcuMaJdbLHBINA IMANA30H OTYETOB

Buytpenne Temneparypa npuemonepenatauka, DDtemp | -10°C | 90 °C

Buytpenne Hanpspkenue nutanus Tpancusepa, DDvoltr | 2.8 V 40V
N3mepennsiii Tok cmetenus TX, DDeias 0 mA 20 mA
W3mepennas BeixoHas MoutHocTh TX, DD1xp -10dBm | -1 dBm

W3mepennas cpenusis ontuueckas MomHocte RX, DDrxp | -22 dBm | 0 dBm

JAmarnocruka

OmnepanvoHHass W AMAarHOCTHYECKass HWHGOpMAIWsi KOHTPOJIMPYETCS U Tepenaercs K
MUKpPOKOHTpOJUIepy, Haxozsmemycss B SFP, ngocTynm K KOTOpOMY OCYIIECTBIISIETCS depe3 2-
MPOBOAHYIO MOCIIEA0BATEIBHYIO ITHHY.

[TocnenoBarensHbIl poToKod oOMeHa naHHbIMU [IC (Takke HaszpiBaemblii 12C — Inter-
Integrated Circuits, MEXXMHKPOCXEMHOE COCIUHEHHE) MCIONB3YeT AJS MepeJavyd JaHHBIX IBE
JIBYHAINPaBJICHHbIE JTUHUU CBSI3U, KOTOPHIE HA3BIBAIOTCS IIMHA MTOCIIE0BATEIbHBIX JaHHBIX SDA
(Serial Data) u mmnaa TaktupoBanusi SCL (Serial Clock). Takxke HUMEIOTCS JBE JMHHUU JUIS
nutanus. [Iuaer SDA u SCL moATsIruBaroTCs K MIUHE MTUTaHUS Yepe3 pe3ucTopbl. Moayns SFP
TaK)Ke MMEEeT TaKoW BUJ oOMeHa uHdopMaluei, To ectb nux 4 GpyHkunonupyet kak SDA, a nun
5 paboraet kak SCL (Tabsuua 1). BctpoeHHbIN MUKPOKOHTPOJIIEP YIPABIISET BCEMU (PYHKIMSIMU
CUCTEMHOIO MOHHUTOpUHTa B Moayine npuemonepenarunka SFP u  SFP+. Jloctynm k
MHUKPOKOHTPOJUIEPY OCYILECTBISETCS uYepe3 2-MPOBOJHBINA IOCIeI0BaTeIbHbIN HHTEpdeic ¢
UCIIOJIb30BAaHUEM KOHTAKTOB IOCIIEJOBATENILHOTO UCHTH(UKaTOpa, onpeneneHHbIx SFP MSA:

- BoiBog 4 SFP - MOD_DEF (2): unrepdetic nocnenoBatenbHbIx 1aHHbIX (SDA). BeiBoa
NIOCJIEOBATENIbHBIX JAHHBIX IPEIHA3HAUEH JUIS IIOCJIENOBATEIbHOM IEpefaud JaHHBIX Ha
MUKpPOKOHTpoJUIep M OT Hero. KoHTakT mpencrtaBisier coOOH OTKPBITBIA CTOK M MOXKET OBITh
COEJIMHEH C IPYTMMH HHTEpPeiicaMyu OTKPBITOTO CTOKA MJIM OTKPHITOIO KOJIEKTOPA.

- BoeiBon 5 SFP - MOD_DEF (1): untepdelic nocienoBaTeIbHOIO TaKTOBOT'O CHUTHala
(SCL). Bxox nocnenoBaTebHOI0 TAKTOBOTI'O CUTHAJIA MCIIONB3YETCS Il CHHXPOHU3ALMU JaHHBIX
B MHUKPOKOHTPOJUJIEp MO HApacTaloIUM (pPOHTAM M CHHXPOHHU3AIMM JAHHBIX 10 CIAJaroIluM
bpoHTaM.

B cetu nomxHO ObITH XOTS ObI OJJHO Beaylee ycTpoiicTBo (Master), koTopoe Gpopmupyet
Y MHULMAIN3UPYET Nepeady JaHHBIX, a TaKKe FEHEpUPYET CUTHAJbl CUHXpOHU3auuu. B cetu
TaK)Xe CYIIEeCTBYET BeIOMBbIE yCTpoicTBa (Slave), KOTOphIe TEpenarT JaHHBIE TO 3aMpocy
BeJyliero. Y KaXJOro BEJOMOIO YCTpPOWCTBAa €CTh CBOM YHUKAIBHBIM ajpec, Mo KOTOPOMY
BEIyIIMA W oOpamaercs K HeMy. AJZpec ycTpoucTBa ykaspiBaeTrcs B macmopte (datasheet). K
omaou mmHe [2C MokeT ObITh MOAKITIOUEHO 10 127 yCTpOHCTB, B TOM YHCIIE HECKOJIBKO BETYIIIHX.
K mmHe MOXXHO MOAKIIIOYATh YCTPOHCTBA B Tpoliecce paboThl, T.€. OHA MOJIEPKUBAET «ropsuee
noakiodeHuey» (Puc 5).

Macrtep HHUIMHpPYET OOMEH JaHHbIMH. JlJIi 3TOr0 OH HAayMHAET TE€HEPUPOBATh
CIEIMAJIbHbIE TAKTOBBIE UMIIYJIbCBI U NOChIIAeT UX 1o JuHuM SCL. OQHOBpEMEHHO HA JIMHUU
naHHbIX SDA BBICTaBISIETCS aapec yCTPOMCTBA, C KOTOPHIM HEOOXOIWMO YCTaHOBUTH CBS3b,
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KOTOpPbIE TaKTUPYIOTCS MEPBBIMU /-MHU TaKTOBBIMU UMIYiIbcaMu. Cleayronuii OUT MOCBUIKH —
3TO KOJ ONepanuu (YTeHHWEe WM 3amuch) U eme oauH out — out noxreepxaenus (ACK), uro
BEJIOMOE€ YCTPOMCTBO MPHUHSIIO OTIPABIICHHBIHN 3arpoc. Eciu OuT noarsepxaeHus He MpUIIEN, Ha

3TOM OOMEH 3aKaHYMBAETCS MIIH MacCTEp MpoaAO0JIKACT IMOCHIIATh ITOBTOPHBIC 3aIIPOCHI.
VCC

SDA [;] lj

scL :

GND 1 1 1 1
Begywmin Begombini Begowmbin Bepomein
(Master) (Slave) (Slave) (Slave)

Puc 5. Onucanue uarepdeiica [2C

TpancuBep reHepupyeT OSTH JAWArHOCTUYECKHE MJAaHHBIE C TIOMOIIBIO ONHU(POBKH
BHYTPEHHUX aHAJOIOBBIX CUTHAJIOB. Ajzipec 2-TipoBOAHON mnocienoBaTenbHoi muHbl 1010001 X
(A2h) wucnonb3yercs sl JOCTyNa K M3MEPEHHUSM TEMIIEpaTypbl MpUEMOIepeIaTIrKa,
U3MEPEHHOr0 BHYTPM HCTOYHMKA HANpsDKEHUS NUTAHUSA, TOKAa cMeuleHus [X, BBIXOJHOU
MOLTHOCTH T X, MPUHATOM ONTHUYECKOW MOIIHOCTU U JIBYX JOINOJIHUTENIbHBIX BEJIMYUH, KOTOPbIE
Oyayr onpeneneHsl B OyaylieM. 2-IpoBOJHONW HHTepdeic MmociaenoBaTeabHOro IMopTa
HOJ/IEP)KUBAET MPOTOKOJ JBYHAlpaBIEHHOW Iepelaud JaHHBIX C ajpecalueld ycTpoicTaa.
YCTpoiicTBO, KOTOpOE OTMpaBISCT JaHHBIE IO IIMHE, ONpENeNseTcss KaK IepeJaTdyuk, a
YCTPOMCTBO, IIOJYyYarolllee JaHHbIC, KaK IPHUEMHUK. YCTPOHCTBO, KOTOPOE YIIPaBISAET
COOOIICHNEM, Ha3bIBACTCS «TJABHBIM». YCTPOMCTBA, YIpaBsieMble MacTEpOM, SIBIISIOTCS
«MTOMYMHEHHBIMIY. LIIMHOW JOJKHO YNpaBIATH BEIyIIee YCTPOWCTBO, KOTOPOE T€HEPHPYET
nocienoBarenbHble Yackl (SCL), ynpasiser gocTynoM k mmHe U reHepupyet yciaoBust START u
STOP. FC paboTaeT kak Be10MO€ yCTPOICTBO Ha ABYXIPOBOAHOM mmuHe. [TonkIoueHus K muHe
BBITOJIHSIOTCS. Yepe3 YK€ ONMCaHHbIe JTMHUM BBOJIA-BbIBOJA C OTKpBITHIM cTokoM SDA u SCL.
Crnenyromue KIeMMbl BBOJA-BbIBOJA YNPABIAIOT 2-IPOBOJHBIM IOCIEI0BATEIbHBIM MTOPTOM:
SDA u SCL. «Tun 1uarHocTH4ecKOro MOHUTOPHHTay - 3T0 1-0aiiToBoe moje ¢ 8 0THOOUTHBIMU
WH/INKaTOPaMH, OTIHCHIBAIOIIINMH, KaK THArHOCTUIECKUH MOHUTOPHHT PEATH30BaH B KOHKPETHOM
TpaHCHUBEpE.

3akJiroueHue. Mopynu O00BEAUHSIOT HaJIu4uue nudpoBoro KOHTpPOJIA
IPOM3BOIUTEIILHOCTH, OJIaroiapsi KOTOPOMY MOYKHO OTCIIS)KHUBAThH B PEIKUME PEaTbHOTO BpEMEHH
BCE OCHOBHBIE MapaMeTphl, BIUAIOIIME HAa paboTy ycTpoiicTBa. OJHUM M3 TaKHX MapaMeTpoB
SBIISIETCS BHELIHSS TeMIlepaTrypa cpenbl NpuMeHeHHus. TakuM oOpa3oM, MOJIb30BaTelNi0 BCET/a
JOCTYNHA HMH(OPMAaIUs O HANpsHKEHWH, TeMIlepaType, MOIIHOCTH Jazepa M T.A. JlaHHBIHI
uHTepdeiic umeer MHGOpMaIio o MPPOBOM KOHTpoJie mapameTpoB SFP, Takue Kak: ypoBeHb
MIPUHUMAEMOTO CUTHaAIA RX, MOIIIHOCTH niepeAaTunka (Jiazepa) TX, HalpsHKEHUE MTUTAHUS U T.11.

B 3akmioueHun xodercs HamoMHUTh, 4To SFP Monynu MOryt (yHKIHOHHUPOBATH Kak
NPUEMHUK ¥ TIepeIaTINK ONTUYECKUX CHTHAJIOB, TaK U padOTaTh KaK 3JIEMEHT HH(POPMAIIMOHHO-
U3MEPUTEIBHBIX CHCTEM.
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B03M0:KHOCTH MCII0/Ib30BAHUSA Y/AJEHHOI J1a00paTOPHH B TMCTAHIIUOHHOM
o0pa3oBaHUHU

HOcynos A., Tynazanoe A.A., Hapkynoe X.IO.
Tawxkenmckuil yHugepcumem uH@GOpMayuoHHbIX mexronoeuu umenu Myxammaoa an-Xopesmu

CerogHsnIHUI COBPEMEHHBIH MUP HENb3s MPEICTaBUTh 0€3 U(POBBIX TEXHOIOTHIA, OHU
BOPBAJIMCh B HAIly XH3Hb, 00ECHEUMBasi JOCTYIl K BBICOKOTEXHOJOTHUYHOMY Oyaymiemy. OTu
COBPEMEHHBIE TEXHOJOTHH IMO3BOJISIIOT peain30BaTh Oojiee MacIITaOHbIE 3aJauyd, PU3BAHHBIC
00€CTeunTh YCTOMYMBOTO PA3BUTHS YKOHOMUKHU U o01ecTBa. braronapst BHeApeHUIO ITU(POBBIX
TEXHOJIOTHI pelIalTcs Takue akTyaldbHble MPOOJIEMBbl, KaK MOBBIIIEHUS JKOHOMHYECKOTO
MOTEHIINANa, CHUKEHHE HKOJOIMYECKOW HArpy3KH, YMHOIO IUTAHHUPOBAHUS M YCTOMYHBOIO
pa3BUTHS, PELICHIE KOTOPHIX JEKaT B OCHOBE pa3padOTKH U peau3alii KOHIENIMHA «Y MHBIN
ropoa». YMHBIA TOPOJ - KOHIEMIUS HWHTErpanud HHGOPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX
texnonoruiit (MKT), B Tom uncne cuctem MutepHera Bemeit (IoT) mis ynpasneHust ropoJckon
WH(pacTPyKTypoil: TpaHCIOPTOM, OOpa3oBaHUEM, 3JpaBooxpaHeHuemM, cuctemamu KKX,
0€30IMaCHOCTH.

B nmemax co3gmaHus JOCTOMHBIX YCIOBUHM [J11 TMOBBIIIECHUS YPOBHS JKM3HH, PEUICHUSA
HACYIIHBIX MPOOJIeM TpaxkiaH, yIy4dlIeHUs COIUAIbHON HHPPACTPYKTYPHI U pa3BUTHs PETHOHOB
B Pecnybnuke VY30ekucran B Hayane 2019 roma Obuta mpHHSTa KOHUENIMS O BHEIPEHUIO
TEeXHOJOTHI «YMHBIN ropoa». Ha ceromnsmuuii neHp Y30€KUCTaH HAXOIUTCS HAa HAYATHHOM
JTare BHEAPEHUA TAKOW WHHOBAIMOHHOW TEXHOJOTHH, BEIETCA IUIAHUPOBAaHWE W Hadara
peau3alysi MAIOTHBIX POCKTOB 10 BHEJIPSHHUIO TEXHOJOTHI «Y MHBIH Topoa» [1].

OnHUM W3 OCHOBHBIX HAIPABJICHUN peaM3allUd MPOEKTOB «YMHBIN TOPOI» SBISIETCA
«YMHOE 00pa3oBaHuey», KOTOPOE MPpeIycMaTpUBAET HHHOBAIIMOHHBIC TEXHOJIOTHUH, BKITIOYAIOIINE
Ha0Op TEXHOJIOTMYECKUX PEIICHUN B BHJIE OOpa30BATEIBHBIX OHJIAWH-TIAT(HOPM M MACCOBBIX
OTKPBITBIX OHJIAMH-KYpPCOB, MPOABUHYTHIX TEXHOJIOTMH BU3yalM3allMd U YAAJIEHHOrO JO0CTYyIa,
JIOTIOJTHEHHBIX BUPTYaJIbHOM pealbHOCTRIO 1 Apyrue [1].

Kak mokaspiBaeT OmbIT MOCIETHETO TO/Aa, JUCTAHIIMOHHOE 00pa30BaHHE CTAHOBHUTCS BCE
Oosiee BOCTpeOOBAHHBIM M €IMHCTBEHHO BO3MOXKHBIM B KPUTHYECKUX YCIOBHsX. OmHO H3
HAIpPaBIEHUH TaHHOTO BOIPOCA 3aKTF0YAETCs B MACIITAOHOM HMCIIOJIb30BAaHUH HHTETPUPOBAHHBIX
nudposeix miargopm B oOpazoBatenbHOUM chepe. MaTeHCHMBHOE pasButne MKT mo3posuio
MOCTETIEHHO MEPEXOJIUTh OT «KIACCHYECKOT0» AIEKTPOHHOTO 00ydeHHUs K cMapT-00pa30BaHUIO.
B nocneanee Bpemsi JOCTUTHYTHI 3HAUUTEIbHBIE YCIIEXU B 3TOM 06sacTH. Tem He MeHee, Bce elle
MPOOJIEMHBIM OCTA€TCsl BOMPOC JUCTAHIIMOHHOTO MPOBEIACHUS 3aHATUH IO €CTECTBEHHO —
HAyYHBIM U TEXHUYECKUM AUCLUILTMNHAM, YTO CBSA3aHO C HEOOXOIMMOCTbHIO IPOBEJCHUS PEATTbHBIX
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7a00paTOPHBIX 3aHATHH, KOTOpPbIE CHOCOOCTBYIOT y OOy4yaeMbIX BBIpAOOTKE NPaKTHYECKUX
HaBBIKOB.

Jlo cux Hop AMCTAHLMOHHBIE J1a0OpaTOpHBIE 3aHATUS, B OCHOBHOM, IPOBOJAMIHMCH B
BUPTYAJIbHOW BEPCHUU. BUpPTyasbHBIA 3KCIEPUMEHT NPOBOAUTCS IIyT€M HMMHUTALUU PEATBHON
1a00paTOpHOIl paboThL, MOATOMY Y 00YYarOLIErocs CKIaAbIBaeTCs BIIEYaTIEHUE, YTO OH paboTaer
¢ peanbHbIMU TTpuOopamu. OAHAKO, MTOKa3 (PU3MUECKUX MPOLIECCOB B BUI€ AaHUMAIH UJIH BHJICO
CI0’KETOB B OOJIBLIIMHCTBE CIy4aeB HEIOCTATOYEH JJIS IPUBUTHUS CTYICHTY HEOOXOAMMBIX 3HAHUHN
Y HaBBIKOB.

B uHXEHEpHOM JUCTAHUMOHHOM O0O0pa30BaHUU BaXXHBIM SBISETCA OpPraHU3ALUU
7a00paTOPHBIX 3aHATHI HA peaJbHOM (PU3UYECKOM CTEHJE. DTO CBS3aHO C TEM, YTO OJHOH H3
BO)XHEHIINX COCTABJAIOIIMX MOATOTOBKU CTYAEHTOB B YHMBEPCUTETaX TEXHHYECKOTO MpoQuis
ABJIAIOTCS J1a00paTOPHbIE 3aHSTHSI, IPOBOAUMBIE B COOTBETCTBHM C YYEOHBIM ILIAHOM Kak IO
OOILIETEXHUYECKUM, TaK U IO CICHHUAIBHBIM JucuuiuinHam [2]. TloaToMy B JHUCTaHIIMOHHOM
WH)KEHEPHOM O0O0pa30BaHMHM OCTPO OIIYIIAETCS HEOOXOIUMOCTh pPa3pabOTKH  yHaJICHHBIX
71a00paTOPHBIX CTEHJOB I IPAKTUYECKOTO U3YUYEHUS U 3aKPEIUICHUs] MaTepUaIoB JIEKIIMOHHbIX
3aHsaTuil. Haumbonee TpyaHopeanu3yeMblM IpH 3TOM SIBJISETCS OpraHU3alUsl BBIIOJHEHUS
71a00paTOpHBIX paboT Ha (U3MYECKUX CTEHJaX, COOPaHHOW Ha peaJlbHOM 00OpyaoBaHHM. [[ns
3TOro0 HEOOXOAMMO MOJATrOTOBUTH CIHEIHATbHON JabopaTOpHO IUIaTGOpPMBI C yIaJCHHBIM
noctynoM [3]. Ota coBMECTHO C (DU3MUYECKUM CTEHJIOM IIO3BOJISET CTyAEHTaM IPOBOIUTH
duznyecKkrue N3MEPEHMsI U SIKCIIEPUMEHTHI B YAAJIEHHOM PEXHUME.

Kak u3BecTHO, ynajieHHas jabopaTopus — 3TO MPOrPaMMHO-ANIapaTHBIA KOMIUIEKC,
MO3BOJIAIOIINN IPOBOAUTH 3KCHEPUMEHT Ha 0a3e peanbHOro o0OpYAOBaHHS C BO3MOYKHOCTBHIO
yIJIEHHOTO JIOCTyIa K HcciexryeMoMy oObekTy uepe3 cetb MutepHer [4]. Ilpu 3TOM cTyaeHT
MOJIy4aeT BO3MOXKHOCTh YCTAHABJIMBATh pA3IUYHbIE PEXKHUMbBI CHSATHS XapaKTEPUCTUHK,
BKJIIOYATh/OTKIIIOYATh OT/ENbHbIE 3JI€MEHThI, CHUMATh JJAHHbIE C U3MEPHUTEIbHBIX MPUOOPOB U
COXpaHAThb MX Ha KOMIIbIOTEpE Ui cienyroueld oOpaboTku. JlabopaTtopuu ¢ yaan€HHBIM
JIOCTYIIOM HE TOJIBKO I03BOJIIET OpPraHM30BaTh J1AOOPATOPHBIN MPAKTUKYM IUCTAHLMOHHOTO
0o0y4eHHs, HO TaKK€ IMO3BOJUTH PAadOTAaTh C YHHMKAJIBbHBIM JOPOTOCTOSIIMM OO0OpYI0BaHUEM,
CTaBUTh peabHbIe IKCIEPUMEHTHI U3 JIF0O0H reorpaduuecky pactoI0KeHHOH TOUKH.

Opranu3zanus 1a00paTOPHBIX 3aHATUI B YAAJEHHOM PEXHME BO3MOXKHA JBYMS IMYTSIMHU:
Ha OCHOBE KOMIIBIOTEPHBIX JJAOOPAaTOPHL U C MCMOIb30BAHUEM pacIpe/ielIeHHbIX J1abopaTopuit
[3]. B komnbloTepHBIX JTabopaTopusix paboTa Ha peaibHOM 00OpYAOBaHUU 3aMEHSETCs pabOTOM
Ha KOMITBIOTEPHBIX YCTAHOBKAX, B ONPEAEICHHON Mepe MMUTHPYIOUMX O0BEKT MCCIEI0BaHMS,
peasibHOEe J1abopaTOpHOE 00OPYJOBaHME U H3MepuTeNbHble NpuOOophl. CodyeTaHHe peabHbIX
IIPOLIECCOB, MOJIENMPYEMBIX KOMIIBIOTEPHOW NPOrpaMMOM, M BO3MOXHOCTEH COBPEMEHHOMN
KOMIIBIOTEPHOM  TpaUKH  TO3BOJSIET  MOJICNIMPOBAaTH  pealbHblEe  SKCIEPUMEHTAIbHbIE
MCCJIEIOBaHMSI, TIOCTPOUTh KPUBBIE 3aBUCHUMOCTEH M 00padoTaTh pe3ynbTarhl u3MepeHuil. [lpu
3TOM BO3MOKHOCTH MPHOOPECTH HABBIKHM, OJIM3KKE K TE€M, YTO MOJy4YaeT 3KCIEPUMEHTATOp MpH
U3MEpEeHUH U O00paboTKe pe3yibTaTOB pEeajbHOTO OIbITAa, B OIpPEIEICHHON CTeNeHu
o0ecrieunBaroTCa. X0Tsl KOMIBIOTEPHBIN KCIIEPUMEHT JieaeT 00pa3oBaTeNIbHbIN Mpoliecc Ooiee
pa3zHOOOpa3HBIM, HHTEPECHBIM M YBIIEKATEIbHBIM, OJHAKO OH HE MOXET MOJHOCTHIO 3aMEHUTh
pEaIbHBII dKCIIEPUMEHT.

3amaya co3maHUS M TOCJEOYIOIIETO0 KOJUIEKTUBHOTO HCIOJB30BAaHUS  y/aJICHHBIX
nabopaTopuil C IIeNbI0 CYIIECTBEHHOTO TMOBBIIIEHUS YPOBHS MPAKTUYECKOH MOJIrOTOBKH
CTYJICHTOB SIBJISICTCSI BECbMa aKTyaJbHOM /s OOJIBIIMHCTBA BY30B pecrnyOnnku Y30ekucrtaH. B
CBSI3U C PACHIMPEHHEM HCIOJIb30BaHUA INI00ANBHON ceT MHTEepHET mpakTUYecKH JUIst JII000ro
y4eOHOI0o 3aBElEeHUs OTKPBIBAIOTCS BO3MOXKHOCTH JIOCTYNa HE TOJBKO K JaOopaTOpHBIM
YCTAaHOBKAM M HOBEWIIMM pecypcaM BEAYIIMX YHMBEPCUTETOB CTpPaHbl, HO M K YHUKaJIbHBIM
CTCH/IaM aKaJIEMHUYECKHUX U OTPACICBBIX HAYYHBIX OPTaHU3ALMK, YTO MO3BOJIAET BKIIOYNTH UX B
aKTUBHOE y4acTue B yueOHOM mporecce [5].
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B mHacrosimee Bpemsi CYIIECTBYIOT PpsI HM3BECTHBIX MPOTPaAaMMHBIX 0OecredeHHi
yIaleHHBIX jaboparopuil Takux, kak LabVIEW c BupryansabiMu uHCTpyMeHTamu, VISIR
REMOTE LAB, IIUIMC (FPGA), ROBOT wu apyrue. DT mnporpamMMHble oOecreueHUs
NpeHa3HauYeHbl I Pa3IMYHbIX BAPHAHTOB YJaJlCHHBIX Jabopatopuil. B manHol pabote
aHaiu3upyetcst Bo3sMoxHOCTH uctonb3oBanus [IJIMC (FPGA) u VISIR nis coznanus yaaneHHBIX
naboparopuu B JUCTAHIIMOHHOM 00Opa30BaHUH.

Peanu3zanust mpakTHUYECKUX KYpPCOB C IOMOIIBIO YAAJIEHHOTO 3JEKTPOHHOTO OOyueHus
TpeOyeT B3auMOCBS3H TpEX OCHOBHBIX 4acTeil: 1). Habop MHCTpPYMEHTOB U CUCTEM M3MEPEHHS C
TUCTAaHIIMOHHBIM yIpaBiieHueM; 2). ['pynma BbIIEICHHBIX CEPBEPOB U MPOTrPaMMHOIO
obecrieuenus; 3). Ilemarormueckass cpenma, BKIIOYAIOMIasg Kypchl, YydeOHbIe mocoOus,
MPAKTHYECKHE Kypchl. Bce aneMeHTsl BaxHbI, HO OCOOCHHO Ba)KHO KAYECTBO COEIMHEHUS MEXKIY
HUMHU. PaccMOTpUM BO3MOXXHOCTH OpraHU3alliy YAAJIEHHBIX JJabopatopuii Ha npumepe VISIR.

VISIR (Virtual Instrument Systems in Reality).

VISIR - sTa oTkpbITas naboparopHas miatdopma, mpeaHasHauYeHHAs IS pa3padoTKu
yJaJIeHHOW J1labopaTopuM IO aHAJIOroBOM aeKTpoHuKe [6]. Ona Obutla pa3paboTaHa
coTpyaHUKaMu oTzaena oOpaboTtku curHainoB (ASB) Texnonormueckoro uHcrutyra biexkunre
(IIBemus) BMecte ¢ National Instruments (CIIIA) u Axiom EduTECH (IlIBerus) B 2006 roxay.
VISIR wucnone3yercs s yoaJeHHOTO MOJKIIOYEHUS W W3MEPEHHUs JIIEKTPOHHBIX CXEeM Ha
MakeTHO# 1uiare [7]. C momolisio 3Tol 1abopaTopHol MIaTGopMbl MOIH30BATENb MPOEKTUPYET
Y KOHCTPYUPYET CBOIO CXEMY C TIOMOIIIbIO KOMITBIOTEPHOU MBIIIU Ha CMOJEJINPOBAHHOM pabodyem
CTOJIE, KOTOPBII HAIIOMUHAET HACTOSIINE JTa00paTOPHBIE 3JIEMEHTHI U KOMIOHEHTHI. [Tocrne Toro,
KaK pa3paboTaHHas cxema IpEJCTaBI€HA, OHA CHayaja OTIIPABISIETCS HAa IPOBEPKY, 3aTEM
OTMpAaBJseTCs [UIsl TMOAKIIOUEHUS W HM3MEPEeHHs peallbHbIMH MpUOOpaMM, U, HAaKOHEl, OHa
MIPUHUMAETCs MoJb30BaresieM Ha skpaHe cBoero [IK B peanbHoM Bpemenu [8]. Kpome Toro,
IIOCTPOCHHON CXEME€ C pEAJbHbBIMM KOMIIOHEHTAaMH MBI MOXEM TOJKIOYaTh pa3InyHbIE
MHCTPYMEHTBHI JIJIs1 IPOBEPKU U OIPE/ICTICHHS XapaKTEePUCTUK UX MMOBEACHMS: UCTOUHUK IMUTaHUS,
(GYyHKLIMOHATIBHBIN reHepaTop, ocLuuiorpad 1 MyJIbTUMETD.

WNuctpymenTts! mnardopmsl VISIR cocTodt u3 ciaenyrommx ocCHOBHBIX dactel [9]:

a) Be6-unmepgheiic: TO3BONSIET IMOJIB30BATENIO BBIOIHATH T€ K€ JEHCTBUS, YTO U B
TpaauimoHHon maboparopuu. Ero mommubsii uHTEpdeiic, pa3paboranubiii B Adobe Flash,
Ope/cTaBiIsieT CcoO0OW pealuCTUYHble NepefAHHe NaHeaun o000pyIOoBaHMs, HCIOIb3YeMOro
CTYJEHTaMH JUIsl TECTUPOBAHUS CXEM, pa3pabOTaHHBIX HA BUPTYaJIbHON MaKeTHOM IUIaTe.

b) Cepsep usmepenuii: oH neiicTByeT Kak BUPTYaIbHbIA HHCTPYKTOP, KOTOPBIN YIIPaBIIseT
KOMaHJaMM, IiepellaBaéMbIMU U3 BeO-uHTepdeiica Ha cepBep o00OpynOBaHUS, YTOOBI
IIPEIOTBPATUTh MPOEKTUPOBAHUE HEKEIATEIbHBIX CXEM U 3allUTUTh HHCTPYMEHTHL. OH
3alporpaMMHpOBaH € TOMOIIbI0 (ailmoB «max listy, KoTOpwle coaep)kaT MaKCHMallbHbIe
3HaYeHUs] KOMIIOHEHTOB M HACTPOWKH MHCTPYMEHTOB JJIs1 Ka’KJIOTO SKCIIEPUMEHTA U OMUCHIBAIOT
paspelIeHHbIe CXeMBbl Ha maaTtdopme.

c) Cepesep obopyoosanus: tnatrdopma PXI, moaxmroueHHas K MaTpHIE peeiHHOM
KOMMYTalllu, 00e YNpaBJsIOTCS 3TUM cepBepoM, HamucaHHbIM Ha LabVIEW. On momydaer
KOMaH/bl 0T u3MeputenbHoro cepsepa no TCP / IP g BblmosHEHUs. Ha pealbHBIX MpUOOpax.
@aiin «crnucka KOMIIOHEHTOB» BCTaBISIETCS Ha CepBep OOOPYAOBAaHHS Ui OIpeesIeHUs
KOMIIOHEHTOB, YCTAaHOBJIEHHBIX Ha MaTpHIIE.

d) Mampuya nepexniouenuss: 3TO MaTpulla, CHENUAILHO pa3paboTaHHAs Ui ATOM
yajJeHHO! 1abopaTopuu, KOTOPas BHITOJIHSAET COEITMHEHUS MEX /1y KOMIIOHEHTaMH U Mpubopamu,
KOTOpBIE MT0JIb30BaTEh YCTAHOBIII B BeO-UHTEpdeiice.

e) Beb-unmeppetic TO3BOJIIET CTYACHTY BHUPTYajdbHO CO3JaBaTh CXeMy uepe3 BeO-
Opaysep, B TO BpeMsl Kak cepBep U3MEPEHHi U cepBep 000pyI0BaHUS OTBEYAIOT 3a CO3/IaHUE ATOM
CXEMBbI MPU NEPEKIIOUECHUH.
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Humxe mnpuBeqeHbl OCHOBHBIC ONIWHM MAaHEIM HWHCTPYMEHTOB IHCTAHIIMOHHOTO
naboparopuoro crerga VISIR remote lab. B oxne (puc.l) mmeercst CIMCOK JOCTYIHBIX
KOMITOHEHTOB (THITBl U 3HAYEHHUS] PE3UCTOPOB, KOHICHCATOPOB, MHOJOB), a TAKXe 00JaCTh UX
IMPUMCHCHUA.
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Puc.2 Bb1i6op KOMITOHEHTOB

[Tocne Toro, kak KOMIIOHEHTHI OYyAyT BHIOpPaHBI (PHUC.2), OHU MOTYT OBITH pa3MeEIIeHBI B
00JacTh X MPUMEHEHUs, TJIe OHU B3aMMHO COSIMHSIOTCS [T OCYILIECTBICHHS TecTUpoBaHus. Ha
MPaBoOi CTOPOHE TUIATHI PACIOJIOKEHBI TPOBOA, UCIIOJIb3yEeMbIe JIJIsl COEeTMHEHUSI KOMIIOHEHTOB.
NmeeTcst BO3MOKHOCTH BBIOOpA PA3TUYHBIX [IBETOB MPOBOJIOB, IIPOBOJI MOKHO TAKKE y/IAHTh.

Karon nrona coenuusercs ¢ pe3nucTopoM B 0JIHOM MakeTHOU 1utare (puc.3). Kartox nuona,
PE3UCTOP U TIOJIOKUTENBHBIN BEIBOJI KOHJICHCATOPA COSIMHEHBI YePe3 KPACHBIN MTPOBOJI, PE3UCTOP
U OTPULATENIbHBIN BBIBOJ KOHJIEHCATOPA CBSA3aHBI MEXIY COOOW M COEIMHEHBI C 3eMIIel yepes
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YCPHBIC IIPOBOAA. Ecou naxath KHOIIKY «II€pe€3arpy3uTb», BCC KOMIIOHCHTBI BEPHYTCA Ha
miomaab KOMIIOHCHTOB.
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Puc. 3 Cxema cO0OpKH MOTYBOIHOBOTO BHITIPSIMUTEIIS.

Ha pucynke 4 cuHuM TTPOBOJIOM COEIMHEHBI TEHEPATOP U MO/, 3a3€MJICHHE TeHepaTopa
He TpeOyeTcs, TaK Kak OHO COBMaaaeT ¢ mpaBoi kiiemMMmoi GND, sxkenThii MpoBO COSAMHSIET BXOT
renu ¢ Chl Ha ocrumiorpad, 3eneHbIid TPoBO coenuHseT BbIxo  enu ¢ Ch2.
RestblecarJ

Ovalowspeo

Nheineers

Puc. 4 Coennaenne KOMIIOHEHTOB.

OcnoBHoe npenmytecTBo VISIR 1o cpaBHEHUIO ¢ APYTUMU 3JIEKTPOHHBIMU YIaTICHHBIMH
7a00paTOpPUAMHU 3aKITIOYAETCS B €r0 MapajuleIbHOM JOCTYIE, HECKOJIBKO II0JIb30BaTEINCH
OJTHOBPEMEHHO B3aUMOJICHCTBYIOT C yJaJ€HHOH J1abopaTtopueil, MpOEKTUPYIOT OJANHAKOBBIC MU
pa3Hble CXEMBI U OTCIECKUBAIOT OHU M T€ )K€ WM Pa3HbIe CUTHAIBI B pEalbHOM BPEMEHH, KaK
NePCOHAIBHBIN Ta00paTOPHBII KAOUHET.
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K HenmocraTky naHHO# J1abOpaTOpHH MOXHO OTHECTH TO, YTO €r0 MOYKHO HCIIOJIb30BaTh
TOJILKO B aHAJIOTOBOM DJIEKTPOHUKE M HEINb3s MPOBOIUTH BBHIOJHEHHE TAOOPATOPHBIX pabOT Mo
1 (pOBOH ANEKTPOHUKE, KPOME TOTO OHA JOCTATOYHO JOPOTO.

JlaGopaTopHbIii CcTeHA ¢ yaajdeHHBIM Jaoctynom Ha ocHoBe IIJIUC (FPGA).
[TporpamMupyembie joruueckue uHTerpaibubie cxembl (ITJIMC, anrn. FPGA - Field
Programmable Gate Arrays) mpumensercs B uugpoBoii cxemorexnuke [10]. [na mocryma k
naboparopuu ucnoibiyercs 6paysep. Coopka uudpoBoii cXeMbl IPOU3BOIUTCS B CPEIEC CUCTEMBI
aBToMaTtu3upoBaHHoro mnpoekrupoBanus Quartus II. Ilocne aBropuzanum M0JIb30BATEND
yKa3bIBaeT MyTh K KoH(purypauunonnomy ¢aiiny [TJIMC, 3arpyxaeT ero B ymIaJeHHBIH CTEH] U
HAOJI0/1aeT 32 BBIMOJIHEHUEM PabOoTHI uepe3 web-kamepy.

VYuebOnsiii smadoparopusnii crena Ha [IJIMC crpykrypet FPGA - LESO2 (puc.5)
npeaHa3HaueH A1l 00ydeHHUs] OCHOBAM IMPOCKTHPOBAHUS HA 0a3e MPOrpaMMHUPYEMBIX JIOTHUECKUX
uHTerpanbHbix cxeMm. Ctpykrypa crenna LESO2 paspaboTrana crienuanbHO 7S UCTIONIb30BAHUS
CTeHJa B YYE€OHBIX IIEJISX, TI03TOMY JOCTUTHYTO ONTUMAIIHOE COOTHOIICHNE (DYHKIIMOHAIBHOCTH
U IpocToThI ucnonb3oBanus. Kondurypuposanue [IJIUC ocymectusercsa yepes nopt USB.

[TJINC mmpoko pa3BUBAIOTCA M UMEIOT MPEHMYIIECTBA HaJl OOBIYHBIMUA MHTETPAIbHBIMU
CXeMaMH. DTO JOCTUTaeTrcs 3a CYeT TOro, 4TO JIOTMKa paboThl HE OMNpenensercs Ipu
M3TOTOBJICHUH, a 3aJ1a€TCs IOCPEICTBOM ITPOrPaMMUPOBAHMSI HA CIIELUAIbHBIX A3bIKAX OMUCAHUS
anmapatypsl: Verilog, VHDL. IUVIMC npumeHnsieTcss Ajig MOCTPOSHUS YCTPOUCTB € OONBLINM
KOJINYECTBOM TIOPTOB BBOJA-BBIBOJIA, YCTPOWMCTB, BBHINMOJIHSIONINX IUPPOBYIO 00pabOTKY
CUTHAJIOB, YCTPOMCTB, BBIMOJHSIOIIMX IE€peAady JaHHbIX Ha BBICOKOM CKOpocTH. OJHAKO
komiuiekcsl IIJIMC, mnpennaznauennsle ans TectupoBaHuss M ominanku [IJIMC-npoexTos
TPYAHOJOCTYIHO, 4TO caepxkuBaeT dddexTuBHOCT, 00yueHus B obnactu IIJIMC-texnonoruii
npoektupoBanus [11].

0 ) 0 | ) ) 0 ¢
Puc.5. Buemaue Buasl koMmnoHeHTOB cucteMsl [IJINC.

Hcxons 13 BBINIECKAa3aHHOTO, MPEUIaraeTcsl Co3aTh IEHTPATM30BaHHYI0 BUPTYAIBHYIO
nabopatopuio U 00ecrednTh K HUM yaJeHHbIN J0CTyM cpenctBamu MuTepHer (puc.6).

& XILINX

TN

—— MysaL
Puc.6. CtpykTypa opraHnu3anuy yJajJ€HHOr0 J0CTyIa K BUPTyalbHOU
[TJINC-naboparopumu.
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Jlis 3TOro Hy)XHO co31aTh web-pecypc, KOTOpbli OyneT obecrieunBaTh OE30MACHBIM AOCTYI K
OTJaIOYHOMY CTEHIy, BHU3yaJH3UpOBaTh pabOTy CTEHJAa W YOPABIATH CEAHCOM JOCTYIIA.
HeoOxonumo, kak BHU3yaJdM3WpOBATh DPA3JIMYHBIE COCTOSIHHS OTJIAJJOYHOTO KOMIUIEKCAa, TaK M
o0ecneunTh BHUJICOTPAHCISALMIO B PEAJIbHOM BPEMEHHU. YIPABICHUE TOJDKHO 3aKJIIOYaThCS B
3arpy3ke KoHpuryparmoHHoro ¢aiia Ha cepBep, KOTOphIi ero oopadboraet u 3arpy3ut B [1IJIMC-
KoMIUIeKC. Takke HYXHO 00eCreunTh HMHUTANHUI0 pPA0OThl TEepUPEPUIHBIX YCTPOMCTB,
MOJIKJIFOYAEMBIX K KOMIUIEKCY, TAKHE KaK MbIIlIb, KJIaBUaTypa U Ap. YToObl OpraHnu30BaTh 10CTYI
Kk HeckonbkuM [IJIMC-koMmIuiekcam HEOOXOAMMO YYUTHIBATh BO3MOKHBIC HArpy3Ku Ha cCepBep,
TaK Kak IOMHMO 00pabOTKH JaHHBIX JIJIs1 HECKOJIBKUX TUIaT HEOOX0AUMO OyJIeT elle U repeiaBaTh
BUJICONIOTOK C HECKOJIBKUX KaMmep.

BrimonHeHnne QUCTaHIIMOHHONW pabOThl BO3MOXKHO B JBYX BapuaHTax: 1). B pexume
MOJICJIMPOBAHUS CTYJIEHT paboTaeT ¢ KOMIIBIOTEPHON MOJebi0 JabopaTopHOro creHzaa; 2). B
pPEeXHUME peabHBIX U3MEPEHHM CTYIEHT pad0TaeT C pealibHbIM JIA00PATOPHBIM CTEHIOM.

HepnocraTtok 3Toro cmocoba MHOXXECTBEHHOI'O JIOCTyIa COCTOMT B TOM, YTO OH
pecypco3aTpaTHbIi, OJJHAKO MEHEe MOJIBEPKEH K U3HOCY 000pYy10BaHMUSI.

Takum o0pazom, mpu pa3pabOTKe yNAJICHHOW JIAOOPaTOPHH MOTYT OBITH MPHMEHEHBI
pa3iuyHble MOAXOAbl K OpraHu3aluu y4eOHOTO Mpolecca, B 3aBUCUMOCTH OT 3TOT0 OyayT
UCTIOJIB30BAaHbl PA3JIMYHbIC BapUAHTHl IMPOTPAMMHO-ANIAPATHBIX CPEACTB JIA0OpaTopuil ¢
YAQJIEHHBIM JOCTYNOM. B KaXIOM KOHKpPETHOM cilydae 3ajada CoO3[aHus YAAJICHHOU
nabopaTopur MOXXET OBITH pa3dHWTa Ha dTambl MO pa3paboTKe apXUTEKTyphl CHCTEMBI WU
ONTUMU3ALMH IAPAMETPOB KOMIIOHEHTOB - IAPAMETPUUYECKUN CUHTE3.

Hcxons w13 BBILEU3IOKEHHOTO, MOXHO IEPEUYUCIUTh  CIEIYIOIIME OCHOBHBIE
PEUMYIIECTBA yIaJICHHBIX Ta00OPaTOPHIi:

1. BO3MOXHOCTh MOJENHMPOBaHUS JaOOPAaTOPHBIX PA0OT M HArjsAHas BHU3yalu3alus Ha
9KpaHe KomibioTepa. COBpEMEHHBIE KOMIBIOTEPHBIE TEXHOJIOTMH I03BOJIAT MPOHAOII0ATh
MPOLECCHl, TPYAHOPA3IMYMMbIE B pEabHbIX YCIOBUAX 0€3 MPUMEHEHHs JOINOJHUTEIbHON
TEXHUKHU;

2. Bo3MOXHOCTB OBICTPOTO TIPOBEIEHUS CEPUH OIIBITOB C PA3IMIHBIMH 3HAUEHUSIMH BXO/IHBIX
I1apaMeTpoB;

3. Obecrnieuenne 6€30MaCHOCTH, UYTO SIBJSETCS BaKHBIM MPEUMYIIECTBOM HCIOJIb30BaHUS
yJIaJIeHHBIX J1JaOOpaTOpHii B Cilydasix, I7ie ujaeT paboTa, HapuMep, ¢ BBICOKUMH HaNpsKEHUIMU;

4. DKOHOMUS BPEMEHH U PECYPCOB JJIsl BBOJA PE3YJITATOB B 3JIEKTPOHHBIN popmar.

W, HakoHel, OTAEIBHOE M BAXKHOE MPEUMYLIECTBO 3aKIKYAETCI B BO3MOXKHOCTU
UCIIOJIb30BaHUsl yJaJleHHON J1a0opaTopuu B TUCTAHIIMOHHOM OOYYeHHH, KOTJa B IpPHUHIIUIIE
OTCYTCTBYET BO3MOXHOCTb PaOOThI B 1a00paTOpUsAX YHHBEPCHUTETA.

Henocratku pa3nuyaroTcsi B 3aBUCUMOCTH OT THIA yJaJIeHHOH JIabopaTopuu U o0iacTu
ero npumeHeHus. K HuUM M0O>XKHO OTHECTH OTCYTCTBHE OIBITA YCTPAHEHUS HEMOJIaZI0K U HACTPOIKU
000pyI0BaHUs, a TAK)KE HEJOCTATOUHONU 0OPaTHOM CBSI3U B PEXKHUME pPealbHOTO BPEMEHHU.

BriBoabI

ITpu pazpaboTke 1abopaTOpuii C yIaI€HHBIM I0CTYIIOM MOTYT OBITh Pa3IMYHbIE MOIXObI
K OpraHu3aluy y4eOHOro mpoliiecca, a TakKe pa3InyHble BApUaHThl OPraHU3alMK IPOrpaMMHO-
amnmapaTtHbIX cpeAcTB ynaneHHod mnaboparopuu. I[IJIMC u VISIR saBusiorcss coBpeMeHHBIMU
wiatopmMamMu Ui OpraHU3alMK yJAJIeHHbBIX Ja0opaTopuil B 00JaCTH aHAIOroBoi U U pOoBOit
DIIEKTPOHUKH.

3amaua co3gaHus yOAJICHHOW Ja0OpaTOpUHM COCTOWT W3 CIEAYIOIHMX JTamoB: 1).
Pa3zpaboTka apXMTEKTypbl CHUCTEMbI - CTPYKTYpHBIH cuHTE3; 2). OnTtumusaius mnapameTrpoB
KOMITIOHEHTOB - IapaMETPUUYECKUIA CHHTE3.

Bonpmias moTpeOHOCTE K JOPOTOCTOSIIIMM JIA0OPATOPHBIM O0OPYIOBAaHUSIM CO3ACT
ONPENEICHHOE MNPEMATCTBUE ISl MOJYyYEHHs] MPAKTUYECKOIO ONbITa CTyAeHTaM. Beixoaom u3
3TOTO TOJOXKEHUS MOXET CIYXHTh CO3JaHHE JIADOPATOPUHU C YAAJICHHBIM JIOCTYIIOM Yepes3
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WNHTepHeT. DTO MO3BOJUT CTYACHTaM OTJIAKMBAThb CBOM IPOEKTHl HE3aBUCUMO OT CBOETO
MECTOIOJIOKECHHS U OSCTIPENSTCTBEHHO MOy4aTh MPAKTHUECKUN OTIBIT.

VYnaneHnusle J1a00OpaTOPUU SIBISIOTCS Ba)KHBIM HHCTPYMEHTOM YMHOrO OOYy4eHHS B
JUCTAHIIMOHHOM  OOpa3oBaHWM. YJaJNeHHBIA JTA0OpPaTOPHBIA MPAKTUKYM  CYIIECTBEHHO
pacCHIMPSIOT NEPEYEHb JOCTYIMHBIX CTYAEHTaM OHKCIIEPUMEHTAIBHBIX CTEHJIOB U JOMYCKAIOT
3HAYUTENBHO OOJBIIINE BO3MOKHOCTH BBIOOpA MPU WHIUBHTyaTHU3aIllUU O0yYSHUSI.
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ITo cBoum xapakrepuctukam WKC CH otHocuTCs K THIly YHpPaBiIsS€MbIX YEJIOBEKO-
MAaIIMHHBIX CUCTEM U UMEET UEPAPXUUECKYIO CTPYKTYPY, COOTBETCTBYIOILYIO CTPYKTYPE CUCTEMBI
yIIpaBJIEHUs, B UHTEpECcax KOTOpoil oHa pyHKkunonupyer [1, 2, 3, 4].

OcHoBHasi yacThb. /[ MccaenoBaHus CIOXKHBIX OPraHU3allMOHHO-TEXHUYECKUX CUCTEM
UCIOJIb3yeM MPHUHLMIT AEKOMIIO3MLIUHU, NP KOTOPOM CHCTEMY PAacCMOTpPHUM, Kak psja Oosee
IIPOCTBIX COCTaBJISAIOUINX, PECIICIYIOIINX JIOKAJIbHBIC LIEJIH JJIEMEHTOB.

Paccmorpum UKC CH no crenyromum npu3Hakam:

- CTAllMOHApHAas MOJCUCTEMA;

- MoOMITBbHAS (TI0JIeBas) MOICUCTEMA.

CranuoHapHasi MOJACHCTEMA COCTOMT M3 CTAllMOHApHBIX Y3JI0OB M JIMHUWA CBSI3W,
a MOOWJIbHAA (TI0JIEBas) M3 MOJIEBBIX Y3JI0B CBSI3M PA3JIMUHBIX ITYHKTOB YIPABICHHUIA ONEPATUBHO-
TaKTUYECKOro 3BeHa yrpamieHus. llpu 3rom MoOuibHas mnojacucreMa HMEET BO3MOXKHOCTh
MHTETPUPOBATHCS B CTALIMOHAPHYIO IIOJICUCTEMY.

CranuoHapHble U MOOWJIbHBIE (TIOJIEBbIE) MOACHUCTEMBI MO OTIMYUTEIBHBIM IpPHU3HAKAM
pa3feIAoTCs Ha JIIEKTPUYECKUE U HEAIEKTPUYECKUE COCTABIISIOIINE.

DEeKTpOTEXHUYECKasi COCTABIIAIONIAs MPEACTaBIsAET cOO0M KaHabl U TPAKThl CeTeH CBS3U
CO3/1aHHBIX Ha 0a3e JIMHUI U ceTel Pa3IMYHBIX POJOB CBS3H, BXOASAIINUX B COCTAB TPAHCIIOPTHOMN
Y OKOHEYHOH CETEH.

OcHoBoit mocTpoeHust TpancnopTHbIX ceret B coctaBe UKC CH siBnsitorest:

- BOJIOKOHHO-ONTHYECKHUE JTMHUU CBS3H;

- JIMHUHU PaJIMOPEIICUHON CBS3Y;

- CE€TU PaJuOCBsI3U;

- KaOeNIbHbIE JINHUM JIEKTPUUECKOM CBA3H.

ITpu 3ToM ocHoBol TpancnoptHo#l cetn UKC CH saBnsercs ['ocynapcTBeHHas ceTh CBA3M,
YTO TPHU ONPEICIIEHHBIX OOCTOSTENIbCTBAX MOMKET OTPULIATENBHO MOBIHATH HAa COCTOSIHHE
¢yuknnonuposanust UKC CH. Tepputopuanbho paznecennsie y3iasl UKC CH noaxitouatores k
TEppUTOpUATBbHBIM (QuunanaM ['ocynapcTBEHHONW CETH CBSI3M 4epe3 BOJIOKOHHO-ONTHYECKHE
JIMHUM CBSI3U WIN JIMHUU PaIiOpPEICHHON CBA3H.

B BOJIOKOHHO-ONTHYECKUX JIMHUAX CBA3U W JIMHUIX PAJIUOPEICHHON CBSI3U IPUMEHSIOTCS
CIeyIOIINe TEXHOIOTHH (pHc. 1):

NMpumeHaemble

TEeXHONOormu
|
| [ ! | |
SDH IPv4, X.25, AX.25, Frame TMN,
(STM-1, STM-4) IPv6 Relay, ATM, NGN
IP/MPLS, VPN

Puc. 1. IlpumeHsieMble TEXHOIOTMH B TPAHCIIOPTHOM CpeEAE.
Tepputopuansubie y3i1s1 UKC CH ocymiecTBasioT mpuBsS3KYy K OJIM3IeKallUM MyHKTaM
yIpaBJIeHUI BOJOKOHHO-ONTHYECKUMHU JIMHUAMU CBSI3U (paguopeseiiHbIMU JTMHUAMU CBSI3H).
OcnoBHo#t ocoberHocthio MUKC CH, sBnsercs TO, 4YTO OHAa OpPUEHTHpOBaHa Ha
(YHKIMOHMPOBAaHUE, KaK B MHPHOE, TaK M B BOEHHOE BpEMs, B YCIOBHSIX BO3ICHCTBUS
NPOTUBHHKA, & TAK)KE PA3IMYHOTO PoJia NeCTa0MIM3UPYIOIUX (akTopos [5, 6, 7].
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Taxoxke B UKC CH uMmeroTcst cucteMsl yrpaBieHus 1 odecriedenus. B cuctemy ynpaieHus
BKJIIOYAIOTCS. OpPTaHbl yNpaBJICHUS M JSKypHbIe cMeHbl. Cuctema oOecmeueHHs COCTOUT W3
CHCTEM >KU3HE00eCTIeUeHHsI U SHEProodeceueHus, a Takke pe3epna.

OKOHEUHBIE CETH MPECTABISAIOT cO00i (puc. 2):

OKOHel-II-IIbIe cetu

I | - I I
JlokanbHble Cetn TenedoHHOM Cetn Cetn
MHGOPMALMOHHDI CBA3U BngeotenepoHHO TPAHKWMHIOBOM
e cetu " cBA3mn CBA3M

Puc. 2. Vcnonb3yeMble OKOHEUHBIE CETH.

s obecnieuenust ycroiuuBoro ¢ynkuuonupoanus MKC CH ucnons3yroTcst cpencrtsa
BCTPOEHHOr0 KOHTpoJisi. Ilpu motepe cBA3M Win Npu pa3BepThIBAHUM MOOMIIBHOM MOJCHUCTEMBbI
JOJKHOCTHBIE JIULIA U IEKYpHAsi CMEHA B PEKHUME PEAIbHOTO BPEMEHU OCYILECTBIISIET KOHTPOJIb
€€ BOCCTAHOBJICHHUS WJIM HapallliBaHHUS.

Nndopmanus o cocrosnun HMKC CH ocymecTtBisercss uepe3 JOKHOCTHBIX JIHIL
Ha MECTax, KOTOPBIE TAKXKE JOJDKHBI BIIAJIeTh HHPOpPMaLIMel B TOJIHOM 00beMe.

Takum oOpasom Bompoc ympasieHuss MKC CH mnoapazymeBaer Hajauuue CUCTEMBI,
no3BoJIstoIel obecrieunBath 3PpPekTUBHOE BO3eicTBUe Ha Bee aneMeHThl cucteMbl MKC CH
[8].

[IpoBenennslii aHanu3 ucciaeAoBaHUN cocTosHUs cucteMbl ympasienuss HWKC CH
MOKa3bIBaeT, 4YTO JUIsI  3(PQPEKTUBHOTO  YHpaBIECHHUS  CHUCTEMOM  BpeMs  peakUuu
Ha nectabunmsupyroume paxtopsl MKC CH sBasercs pematonum. Perenue nanHoro Bompoca
BO3MO>KHO IIyTEM BHEAPEHUS UCKYCCTBEHHOT'O MHTEJUIEKTA.

OnHUM M3 3JIE€MEHTOB HCKYCCTBEHHOIO MHTEUIEKTa MOXXHO PAacCMOTPETh Ha IpUMEpE
ITOPUTMA MIPUHATHUS pelIeHUs (YHKIMOHUPOBAHUS CUCTEMBI KOHTPOJISI M YIPABICHUS CUCTEMOM
CBSI3H.

AnropuT™M nperHazHayeH JUIs IpeACcTaBIeHUs] HHPOPMAIK O CTPYKTYPE CETH, aBapUHHBIX
CUTyallUsX, OLIMOKaX MpH Mepeaaye, IpUeMe U BBIIIOJHEHUU KOMaHJ yNpaBlieHUs (CUTHAJOB),
MPOJIOXKEHHBIX M IUIAHUPYEMBIX Tpaccax cBsizedl B rpaduueckoil ¢popme u mpeodOpazoBaHuE
NEHCTBUI JEKYypHOM CMEHbl B TIpaHUueckod cpele B KOMAaHJIbl YINpPaBICHHUS CETEBBIMU
srieMeHTamu (puc. 3).

ANTOpUTM, pealu3yIOIIMA MPOLECCHl CETEBOrO YNPABICHHUS B aBTOMaTHYECKOM pPEXUME
(dbopmMHpyeT KOMaHbl YIIPABICHUS Ha BBHITIOJIHEHUE CIIEIYIOIUX TEXHOIOTHUYECKUX ONeparmi:

- BBOJ MCXOJHBIX JaHHBIX O CETEBBIX 3JeMEHTaX. VCXOAHBIMU NaHHBIMM SABISIOTCS
UACHTU(DUKAIIMOHHBIE JaHHBIE, COCTaB CETEBBIX 3JIEMEHTOB C YKa3aHHMEM HOMEpOB, MecTa
HAXO0XJIEHHs, HOMepa IOpTa W TUI COECIUHEHMs, BUJA MpeAocTaBisieMblx yciyr. Mcxoanbie
JTaHHBIE COXPAHSIOTCS B 0a3e JaHHBIX cepBepa KOHTPOJIS U YIPaBICHUS;

- BBOJl M PEIAKTUPOBAHUE IIJIAHUPYEMOM MaTpPHIbI CBsA3E. Pa3mMepHOCTh MaTpHIlbl CBA3EH
IUTAHUPYEMOH MO CTpOKaM M CTOJIOIAM COOTBETCTBYET KOJWYECTBY IUIAHUPYEMBIX B CHUCTEME
CBSI3M CETEBBIX 3JIEMEHTOB. [Ipy HanMuuM B cUCTEME CBA3M CETEBBIX AJIEMEHTOB, BBIITOJIHAIOIINX
TOJILKO (DYHKIIMU TPAH3UTHBIX KOMMYTAIUHA, pa3MEPHOCTh MAaTPUIIbI CBSI3€H TNIAHUPYEMOM MOXKET
ObITh MeHblIe. [Imanupyemas MaTpuIa CBsI3€il COAEPIKUT AaHHBIE O CETEBBIX JEMEHTaX, OJIOKax
¥ HOMepax abOHEHTCKUX MHTEeP(HEeHCOB ITHX OJIOKOB, MEXITYy KOTOPBIMH JIOJDKHBI OBITH CO3IaHbI
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Tpacchl CBsI3U. AOOHEHTCKHE MHTEP(EHCH CETEBBIX 3JEMEHTOB ONPEACISIOT YCIOBHS MOUCKA
Tpacchl B pealbHON, pa3BEPHYTONM HA MOMEHT CO3/1aHUs TPACCHI CBS3H;

- 0TOOpakeHHE PEANbHON CTPYKTYpPBI CUCTEMBI KOHTPOJIS U YIPABICHUSI CUCTEMBI CBS3U
B JMHAMHKE (PYHKIIMOHUPOBAHUSI.

C HEH*E.I'IO )

Beron MoXOOHEIX
DAaHHLIX O
CaTeBbix
anemeHTax

Beon
{(PenakTUpoBaNHe)

METRHL
COCTOAHWUA

= g—

Basa AaHHbIX
cepeepa
KEOHTpOMNA

¥ yNpasne M

arpuLa COCTOAHWA
COOTBETCTBYET
BCNOPAKEHUIO

CrrobBpaseHne HeT
pPeansHoi

CTPYKTYPbI MNoTpebHocTs

PyuHol BEOA faHHLIX CHCTeMBI CBAIW B MIMEHEHMM

CHCTEMEI

da

I KOJJMPODEHHB MaTpPHLUE ‘
napagasHeim
Oownan KOPPENALMOHHEIM KOOO0M
0 BOCCTAHORMEHIN CEFAZ

I !

BoococTanoanaqwe 3anpoc TeKYLWero CoOCTOAHMA
COAIER ABARWARORN TRYINoE

¢ CHUCTEMEI CBA3M
(secy, peacpen) (CeTeBbIX aNeMeHToB)

MpUHATHE pELLIEHR
MO BOCCTEHOENSHWI
CEAIN

MNofroToska NoEroToRKS
APeanoHeHUi ona
MPAHATAA (L HAR

Hanuune
ABapuA
(ywepGa)

HEeT

HeT BoccTaHosneHwe
npoBecTH
B ABTOMATHYBCKOM

pENUME

BOCCTAHHOBNEHWE
CEA3M G WCNONE308aHWEM
PEISPEHLIX NHHKMA (Kkavanoa)
ENTIN B ABTOMATITUE CHOM DE RN

MoTpeBHocTes
B YHKLMOHUPOBAHMIA

C KOHeL )

Puc. 3. Anroput™ npuHATHS perieHus: GyHKIIMOHUPOBAHUS CHCTEMBI KOHTPOJIS U yIIPABICHUS
3akarouyeHue
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Takum oOpa3zom, B cinoxHoi uepapxuueckoil ctpykrype MKC CH cucrema ymnpaBieHus
npecTaBisieT co0oil 0OCHOBON (DYHKIIMOHMPOBAHUS U BHEAPEHUE MCKYCCTBEHHOTO MHTEIUIEKTA
SIBIIIETCS. HAYYHOW MPOOJIEMOMN, peIIeHHe KOTOPOW TMO3BOJIMT YCOBEPIICHCTBOBATH CHCTEMY
yopasienuss WMKC CH. Jlnsg [OMKHOCTHBIX JIMI] MOPUHUMAIONIUME PEIICHUS CUCTEMOM
UCKYCCTBEHHOT'O  HMHTEJUIEKTa OyAYyT MpEeNOCTaBIATHCS  ONTHMAJbHBIE pEIICHUS IS
BOCCTAaHOBJICHUS CBA3U B KOPOTKUE CPOKH.
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baébasxcanoea A.T.
Tawkenmckutl yHugepcumem uHGOPMaAyuoHHbIX mexnoaocui umenu Myxammaoa an-Xopesmu

B campIx paznndHbIX cdepax KU3HEACSITSIBPHOCTH YeIoBeKa TpeOyeTcst nHpopMalus o
BETPOBBIX XapaKTEepUCTHKaX atMmocdepbl. B HacTosmiee BpeMs Ui ONpENeNeHUs] TaKHX
napaMeTpoB BeTpa, KaK €ro CKOPOCTh W HAINpaBJICHUE, BCe 0OJiee MIMPOKOE PacpOCTpaHEHHE
noJIydyaroT AUCTAHIIMOHHBLIC MCTOJbl 30HAWPOBAHUA aTMOC(I)CpLI. CKOpOCTB BC€Tpa — 93TO
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TpeXMepHasi BEKTOpPHAs BEIUYMHA CO CIyYalHBIMH MEJIKOMACIITAOHBIMH KOJEOAaHUSMH B
MIPOCTPAHCTBE U BPEMEHH, HAJTOKEHHBIMU Ha KPYIMHOMACIITaOHBIH OPraHU30BaHHBIN MOTOK. B
cllydyae MPUMEHEHMsI POCThIX PYYHBIX aHEMOMETPOB, UX CIIEyeT HACTpauBaTh U CHUMATh C
HUX IIOKa3aHUSA B COOTBETCTBMM C MHCTPYKLMSIMM u3rorourens. HaOmronenus ciexyer
IIPOBOAUTH B MECTE, OTKPBITOM BO3JCHCTBHIO BETpa, a HE C IOJBETPECHHONW CTOPOHBI
IPEMSATCTBUM, TAKUX KaK 3/1aHUsA, IE€PEBbs U XOIMBI. [Ipym OTCYTCTBUM TakoW BO3MOXKHOCTH
MECTO JIsi HAaOMIOAECHUS JOJDKHO OBITh JIOCTaTOYHO YNAJEHO OT HPENATCTBHM, a HMEHHO Ha
paccrosiHue, o MeHblield Mepe B 10 pa3 mpeBbllIaoliee BBICOTY CaMOro IpensTcTBus. B
Cllydae pacIoJIOKEHHs MecTa HaOJIIOJEHHMs C HAaBETPEHHOW CTOPOHBI WJIM B CTOPOHE OT
MIPEMSATCTBYS, YAAJIIEHUE OT HETO JOJDKHO 110 MEHbBIIEH Mepe ABYKPATHO IIPEBBILIATH €TI0 BHICOTY
[1].

Hamnpasnenue BeTpa MO>XHO OLIEHUBATH 110 (Iitorepy (UIu BbIMIIENY), YCTAHOBJIEHHOMY
Ha cToJ10€, K KOTOPOMY IIPUKPEIUIEHbI YKa3aTelld OCHOBHBIX pyMOOB komnaca. Habmonenus 3a
(rorepoM NpoBOASTCS CHU3Y, a HAallpaBJIeHUE BETPa MOXKHO OLIEHUBATh C TOYHOCTHIO J10 16-i
J0JIM a3uMyTaibHOro Kpyra. Eciu ¢arorep xonebnercs Ha BETpy, TO ONpeNeNseTcsl cpeiHee
HarpaBJIeHHE BeTpa B Ipejieiax ero kojneoanuii. [2]

W3mepeHusi CKOpOCTH BETpa MPH MCCIEIOBAHUN aTMOC(HEPHON TypOYJIEHTHOCTH MOTYT
IIPOBOAMUTHCS C HCIOJIb30BAHWEM BETPOBBIX [JaTUYMKOB, HAIpHUMEp, YaIICUHBbIX WIH
aKyCTMYECKUX aHEMOMETPOB, YCTAHOBJEHHBIX Ha METEOPOJOrMYECKMX MayTax pa3InuyHOU
BBICOTHI. [I0TpeOHOCTD MOTyYeHHs JaHHBIX O BETPE B MECTAX, HEJOCTYIMHBIX ISl YCTaHOBKH
JaTYUKOB, TpeOyeT pa3BUTHs AUCTAHIIMOHHBIX METOJ0B U3MEPEHHs CKOPOCTH M HalpaBJICHUS
BETpa, KOTOPbIe MOT'yT 00ecreuynBaTh U3MEPEHHSI HAa 3HAUUTEIIbHOM PacCTOSIHUU (HAaIlpuMep, ¢
caMmoJjieTa Win u3 Kocmoca). [1]

g u3MepeHus HalpaBlIeHHUs M CKOPOCTH BETPAa MOXKHO HCIIOJIB30BAaTh MHOXKECTBO
(U3MYECKUX MPUHIUIOB, KaXAbIi U3 KOTOPBIX UMEET CBOU JOCTOMHCTBA W HexocTaTku. [lng
CHEIHaJIbHBIX IIeJIed, TAKMX KaK U3MEpEeHUE MEJKOMACIITa0HbIX MyJIbCallui pa3padaTbIBalOTCA
BCE HOBBIE U3MEPUTENbHBIE CUCTEMBI. [IpH TOM HCIIONIB3YIOTCS CIIEAYIOMINE TUIIBI JATUUKOB:

1. Anemomerp AITA-1/2—- akycTUYecKHil  aHEMOMETp,  B3PBIBO3AIIMIICHHBIN
npou3BoicTBO SiR Sensor. Ero xapakrepuctuku npuseneHs! B Tadnuue 1. [2]
Tabmumna 1.

Tun anemomerpa AKyCTUYECKUU

Jnamna3oH u3MepeHusi CKOpOCTH 0,05 mo 30,0 m/c.
BO3JIYIITHOTO TIOTOKA

JluHamugeckuid quama3on usmepenuit | g0 1500

N3mepenne ManbIx CKOpOCTEN 0,05 m/c

TouHOCTE M3MEpPEHUS +1% oT JMana3oHa
U3MEPEHUN

JnanazoH paboyux Temmeparyp oT rutoc 5 o mmoc 40 C

2. B Tabmume 2 mpuBEAEHbI XapaKTepUCTHKU TepmoaneMomerp MOC-200Ex
(B3pBIBO3ATUIIICHHBIN, TPOU3BOJICTBO DJIEKTPOHCTAaHAAPT, Poccus). [3]
Tabmuna 2.

Tun anemometpa TEPMOAHEMOMETP

Jlnamna3zoH U3MepeHus 0,1 mo 20 m/c
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OcHoBHasi a0COJIFOTHASI IOTPEIITHOCTD:
B nuanazone ckopocreit 0,1 ... 0,5 m/c | £(0,05 + 0,05 V)

B JMaria3one ckopocteit 0,5 ... 2 m/c + (0,1 +0,05-V)

B JIMaria3oHe ckopocteit 2 ... 20 m/c +(0,5+0,05-V)

Juama3on pabouux Temrmeparyp —20...+60°C

B rtabnuue 3 mpuBeneHbl XapaKTEPUCTHKH KpbLUIbuaToro anemomerpa Testo 410 i,
yIIpaBJIsieMBbIl CO cMapTdoHa/TuIanmera. [4]

Tabauma 3.
Tun anemometpa KPbLIbYaThIi
Jnana3oH u3MepeHus: CKOpOCTH BO3AYIIHOTO 0,4...30 m/c
MOTOKA

[Mpenen nomyckaemoit morpemuocty u3mepenust | + (0,1 + 0,05 V) m/c
YCPEIHEHHOH CKOPOCTH, T1ie V — U3MepeHHast
CKOpPOCTb BETpa, He OoJiee

[Ipenen nomyckaemoii morpemtHocty uamepenust | + (0,1 + 0,06 V) m/c
MTHOBEHHOI CKOPOCTH, TJC
V — u3MepeHHasi CKOpoCTh BeTpa, He Oosee

Junana3on pabouux TemmnepaTyp —20...+60°C

B Tabiue 4 mpuBeneHbl XapaKTEpPUCTUKU YIbTpa3BykoBoro anemomerpa WindMaster
Pro. [5]

Tabmnumna 4.
Tun anemomerpa YIIBTPa3ByKOBOM
Jnana3oH n3mepeHui 0,2....65 m/c
OcHoBHast a0COTIOTHAS TIOTPEITHOCTh +3%
Pazpemaroniast cnocoOHOCTH 0,1 m/c
JuanazoH pabouux Temmeparyp -20...+50C

Ha ceroassmHuii eHb NOMYJISPHBIMA METO/JAaMHU OIpEJeNIeHUs] HalpaBieHUs BeTpa
ABJSAIOTCS (prorepHbll M akycTtuueckuil. B kauecTBe marumka ¢irorepa MOryT BBICTYHATh
MOTEHIIMOMETPBI, ONTOXJIEKTPOHHBIE CHUCTEMbI, HWHIYKTHBHBIE JaT4ukd. Hemocratkamu
¢rorepoB HEOOXOAUMOCTH B OOCIY>KMBAHUU T0OCJIE HEKOTOPOTO CpoKa paboThl Ha OTKPBHITOM
BO31yXe, 00JIe/IeHEeHNE BPAIIAIONINXCSI YacTel 1 3uMHee BpeMs rofa. He mMeroT nepeuncieHHbIX
HEIOCTAaTKOB MPUOOPHI, OCHOBAaHHBIE HAa aKyCTUYECKHX METO/AaX. B aKyCTHUECKUX MeToax s
OTIpEe/ICTICHHUS HAIIPABJICHHSI BETPa MPUMEHSIOT 3aKOH CJIOXKEHUs cKopocTeii [6].

VYIIbTpa3ByKOBOW [aTUYMK BETpa OMNpenesseT HalpaBlieHHs M BeTpa IMPH HOMOIIU
yIabTpa3ByKka. M3MepeHne OCHOBaHO Ha BPEMEHM IMPOXOXKJIEHHs CUTHajla M 3aBUCHUMOCTH OT
CKOPOCTH BETpa, BPEMEHU KOTOpoe TpeOyercss Ui yibTpa3ByKa, YTOOBI MEPEMECTHUTHCS OT
OJTHOW TOJIOBKM TIpeoOpa3oBarenst 10 jApyrod. UM ympTpa3BykoBoil maTtuMk He TpeOyer
NEePHOANIECKOTO U CONMATLHOTO TEXHUYECKOT0 00CIy:KuBanus [7].

B xo/1e cpaBHHTEIBHOTO aHATN3a METOIOB M TEXHUYECKUX CPECTB U3MEPEHHS CKOPOCTH
¥ HAalpaBJCHUS BeTpa HAaMOOJbIIEe MPEANOYTCHHE OBUIO OTIAHO AKyCTHYECKOMY METONy C
UCTIONIb30BAaHUEM YIBTPAa3BYKOBBIX JaTYMKOB. MeTox oOecrnednBaeT O€3MMHEPIMOHHOCTD
U3MEPEHUH, JOCTATOYHO UIMPOKHHA IMHAMUYECKUN AMana30H, BBICOKYIO YYBCTBHTEIBHOCTbD,
IpUEeMIIEMYI0O TOYHOCTh B Hayalle JHana3oHa M JOCTaTOYHYIO HAAEXHOCTh KOHCTPYKIIHUH,
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KOTOpasi MCKJIIOYAaeT TMOJBWKHBIE M Tpylluecs JeTand. B KkadecTBe MEPBUYHBIX
npeoOpa3oBartesieil TOJDKHBI MCIOJBb30BAaThCS  yIABTPA3BYKOBBIE JAaTUYMKH, pabOTaroImue B
JMarna3oHe yiabTpa3Byka HU3KUX 4acToT 15-100 kI'1, T.K. 3ByKOBbBIE BOJTHBI UMEHHO TaKUX 4aCTOT
UMEIOT HAMMEHbIIIeE 3aTyXaHue MPH MIepeMEIIeHHH B BO3MYIIHOM cpee [7].
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Diagnostics in the industrial service of motor vehicles

Tagayev X. S.
Jizzakh polytechnic institute, Uzbekistan

In the article the questions of diagnostics in the industrial servicing of vehicles are given, in
particular, that diagnostic methods are used all over the world for technical inspections of cars
introduced to improve traffic safety. In this case, to reduce the need for spare parts and operational
materials, the emphasis is mainly on assessing the factors determining traffic safety, and other
operations fall out of the technological process.

Keywords: diagnostics, service, automobile, traffic safety, operational materials, factor,
technological process.

Introduction

As part of the service, diagnostics is primarily suitable for detecting defects before repair. At
the same time taking measurements, allowing to identify all faults. The measurement results are
entered in the statement list. After that, the automobile arrives at the post or line of repair where it
is made: elimination of defects or replacement of parts.

When organizing diagnostics, in addition to the performance of the control point, the choice
of equipment placement and the sequence of operations is important. There are two types of
placement of diagnostic posts: sequential and parallel. Each option has its advantages and
disadvantages, which should be considered in more detail.

The sequential arrangement is very advantageous from the construction point of view, since
the device requires only one span for the diagnostic point, the width of which depends on the
maximum width of the equipment and the width of the passages. The span length is determined
from the technological placement. With this arrangement, the unused area is very small (For
example: On the diagnostic line, the following works are performed: at station A - headlights,
electrical equipment, wheel balancing; at station B - determination of the braking force on the front
and rear wheels; Lift C - check the car from the bottom and, finally, on the D post - check the
chassis using a roller stand.

With a consistent arrangement, one of the lateral walls of the flight passage can be made of
glass, which allows vehicle owners to observe the progress of work without interfering. Satisfying
the curiosity of customers, at first glance, wouldn’t matter. However, it is worth referring to the
western experience. In those diagnostic points where clients are given the opportunity to observe
the progress of work, the turnover has increased significantly. For this reason, in many places there
was a restructuring of the working premises. Usually, behind the glass, there is a waiting room for
customers, where in some cases they trade in small automotive goods on the principle of self-
service.

Methodology

Duplicating devices are placed near the glass wall separating the waiting room from the
diagnostic point. In this case, the owner of the car has the opportunity to monitor the progress of
work and the instruments to determine the measurement results. Since the technical data speak
very little to an inexperienced customer, next to the duplicating devices in all cases an image of
the car is painted, on which, using colored lamps, they denote a structural element that is being
tested at this moment.
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Instruments should show only the most important parameters. On the scale must be the
inscriptions "Goden", "Inferior”. Additional information on the principle of control and other
necessary information can be recorded on the tape recorder.

In Hungary, of course, the use of duplicate devices is not a top priority. First you need to
create the conditions for the diagnosis, take care of the acquisition of the missing equipment,
instruments, their design and manufacture, taking into account the possibility of using duplicate
devices. Although recently there has been no new methods of diagnostics, some changes have
occurred in this area. The time spent on diagnostics is dependent on the time spent reading the
measurement results and comparing them with factory instructions, which usually disrupts the
pace of work, and in some cases an additional worker is needed for the records. The mechanization
of data processing has led to qualitative changes in this area.

Main part

In the United States, computers have been introduced to process the measurement results.
By 1970 It is planned to create 300 stations equipped with systems for mechanized data processing.
The cost of them is 50 million dollars.

The first such center was created by Monarch Chrysler. At the first stage, computers were
used only in engine diagnostics for processing 36 parameters. For this purpose, the corresponding
parameters of American-made cars are plotted on a punched card.

When taking measurements, the servicing worker fills a punch card into the computer, the
data of which is compared with the entered measurement results.

The development of the technological process for diagnostic items with a sequential
arrangement is not a simple task, since the devices used in the diagnostics have different
performance. For example, it is enough to note that to determine the braking forces on all wheels,
5 minutes is sufficient, while for a complete check of the ignition system, it is necessary to spend
15-17 minutes.

When grouping operations, it is necessary to take into account that some operations can be
performed only in a certain sequence. For example, if you do not determine the state of the battery
before starting the ignition system check, it may happen that its malfunction will lead to erroneous
conclusions when checking the ignition system. A similar relationship between operations is
observed in many stages of the diagnostic process. Finally, it should be mentioned that with linear
placement of equipment, strict adherence to technology is necessary, since, due to the lack of
detours, the delay can lead to a stop in the entire diagnostic line.

With a transverse arrangement, these difficulties disappear, however, the required area
increases, and also the time spent on moving cars from one post to another increases. If the
enterprise also performs the repair, then the cross-over location allows the use of high-performance
equipment for monitoring and adjustment after repair, without disturbing the diagnostic process.

Diagnostic points with a transverse arrangement can be solved in different ways. With a
transverse arrangement, only one post can be installed, suitable for performing various operations.
In addition, for long-term operations, you can design several posts. For full use of equipment it is
necessary to provide additional loading of posts with a short duration of work.

Discussions

Finally, it is worth mentioning that diagnostic methods are used throughout the world when
conducting technical inspections of vehicles introduced to improve traffic safety. Of course, in this
case, the emphasis is mainly on assessing the factors determining traffic safety, and other
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operations fall out of the process.

Servicing of public vehicles is carried out at large industrial enterprises. The technological
process used in this process differs significantly from the technological process used at service
stations. Specification is determined by three factors. When choosing a service system, it is
necessary to take into account the peculiarities of various car brands in order for maintenance to
be carried out depending on the wear of cars. In addition, it is necessary to ensure uniform loading
of the workshops and to divert the minimum number of vehicles from the transportation.

Fully complete all of these requirements is usually impossible. The different nature of
transportation does not allow maintenance in accordance with the wear. It is not always possible
to ensure a uniform rhythm of work due to different traffic and traffic conditions. Finally, the need
for ongoing repairs may entail a change in daily plan. As a result, when carrying out industrial
services it is necessary to ensure the invariance of the technological process. This process is based
on the applied service system (for example, daily maintenance, TO-1 and TO-2) and requires
optimum equipment placement.

When considering the existing situation, it would be wrong to assume that diagnostics is not at all
in the scope of industrial service. Although modern methods for detecting defects are not always
used, however, both during maintenance and repairs, all types of routine inspection are performed.
With industrial service, the widest use of diagnostics is justified. This is confirmed by the fact that
a large number of cars need to be serviced at road transport enterprises, so the equipment is loaded
to the full and the costs pay off more quickly. At first glance, the introduction of new methods in
this case does not encounter any difficulties, in fact, however, the issue is not so easy to solve.
When designing existing diagnostic lines, it was often necessary to tie up technology to existing
structures instead of taking technology into account when designing structures. Under such
conditions, any slight change in the placement of equipment is associated with difficulties. Optimal
placement of diagnostic posts can only be obtained with a detailed analysis of the technology, so
along with promising plans for designing technical facilities, it became necessary to develop
common principles for designing stations with different parameters. That part of the unified
projects, which is associated with technology, can be called "leading technology".
Leading technology gives a complete picture of the role of diagnosis, its tasks and purpose, so you
should definitely address these issues. In the case of industrial servicing of automobiles, the main
task of diagnostics is to increase the reliability of operation of automobiles and traffic safety.
Although the increase in traffic safety does not manifest itself directly in the snowy expression, it
is impossible to dispute the fact that this issue is crucial for busses.
Another advantage of the use of diagnostics is that with accurate determination of the condition of
the car, it is possible to increase the mileage from one service to another.
Conclusions

With a conventional service system, this mileage is planned based on the probability of
malfunctions, and since it was not possible to specifically determine the need for maintenance, the
operations were carried out under compulsion. When diagnosing, operations are performed on
demand, which, on the one hand, makes it possible to eliminate the harmful effects of excessive
disassembly, on the other, it becomes possible to statistically assess the patterns of defects and
create a new service system in accordance with the actual condition of the vehicle. It can be stated
with confidence that a maintenance system based on diagnostic results will force out the usual
maintenance system after a certain mileage of the car.
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The use of diagnostic methods also contributes to the reduction of time spent on the execution of
works. At present, during maintenance and repair of the vehicle, re-adjustment and re-repair are
often performed, excessive work is performed. In the service system, there are difficulties in filling
the states, so the smallest favorable changes lead to significant achievements.

It can be concluded that in the industrial maintenance of automobiles the development of
diagnostics has especially broad prospects. Over time, of course, special methods for diagnosing
diesel engines and heavy-duty vehicles will be developed.
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Intelligent driver assistant

Artykbaev A., Pulatov R.A., Botirov S.S.
Tashkent Transport University, Uzbekistan

One of the most crucial and responsible professions in the railway system is the profession
of a driver. Ensuring strict compliance with the train schedule is the maintenance of electric
locomotives and diesel locomotives in good technical condition, constant monitoring of the
operation of the most critical units, and devices with timely elimination of malfunctions, as well
as correct maintenance during operation.

The technical condition of the locomotives ensured by the high-quality execution of
scheduled preventive maintenance and repairs on time, locomotive crews respect the equipment,
and the observance of the correct modes when driving the locomotive.

The prior responsibilities and obligations for high-quality acceptance, operation, and
delivery of locomotives are assigned to the locomotive crew. The instructions for the maintenance
of electric locomotives and diesel locomotives in exploitation set out all the duties of locomotive
crews for the reception, exploitation, and delivery of locomotives.

More than twenty malfunctions are named in the instructions; if at least one of them is
present, it is forbidden to accept the locomotive and release it under the train. Besides, the
locomotive crew, during the acceptance and delivery of the locomotive, in addition to the work
associated with running the train, must monitor many technical factors ensuring the safe movement
of the locomotive.

The locomotive crew consists of a driver and an assistant driver. Locomotive crew change
takes 12 hours. The main responsible worker is the driver part of the responsibility belongs to the
assistant driver too. During the movement of the train, the driver feels a tremendous moral and
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physical stress. A significant and responsible part of the work of the locomotive crew is the
acceptance or delivery of the locomotive.

During the training and research practice, we studied the work of locomotive crews, where
the main attention was paid to the reception and delivery of the locomotive by the locomotive
crews. The research was carried out at the "Uzbekistan" engine house and the railway stations
around it.

Acceptance and delivery of the locomotive is carried out according to the above
instructions, with filling out the logbook of the TU-152 form. Many locomotive crews fully fulfill
their duties in accordance with the instructions and carry out the acceptance and delivery of
locomotives in accordance with the instructions written. But also sometimes there are cases of
formal relationship to some points of reception and delivery of locomotives. For example, as we
found out, the presence of oil in the compressor and gearbox is not checked. These factors should
be checked according to the instructions when the locomotive is turned off, but when accepting
the locomotive, some locomotive crews do not turn off the locomotive and accept it in a running
state, respectively, they do not check the presence and level of oil in the compressor and gearbox.

The purpose of our study to study the work of locomotive crews was not to identify the
shortcomings of the working process of locomotive crews but to help facilitate the difficult and
responsible work of locomotive drivers and their assistants. We are planning to create a device
that could facilitate the work of locomotive crews, namely the process of receiving and delivering
locomotives. The device will be in the form of a tablet, which will list all the requirements for the
acceptance and delivery of locomotives, data on the technical condition of the locomotive, the
schedule of the locomotive, and information on the availability of oil, fuel, and sand refueling.

The device must have a connection with the information devices of the locomotive, must
be aware of the requirements of the train schedule, be able to require the sequence of execution
of the points of the instructions for acceptance and delivery, and record the actions of the
locomotive crew.

We are working on creating an intelligent system that will facilitate the work of the driver
and his assistant, as well as develop a method that will make it possible to check the quality of the
work of the locomotive crew.

Yer usti mashinalarining texnik gismlarga bo‘lgan ehtiyojni hisoblash
uslubiyati

Raxmatullaev M., Mamarajabov X.
Jizzax politexnika instituti, O zbekiston

O‘zbekiston Respublikasida avtomobilsozlik sanoatiga asos solinganligi Mamlakatimizda
avtomobillar sonini keskin ortib ketishiga sabab bo‘ldi. Bu esa o‘z-o‘zidan avtomobillarga
ko‘rsatilayotgan texnik xizmat sifati va madaniyatini ko‘tarishni talab etdi. Avtoservislarni
bargaror ishlashi va undagi ish unumini orttirish uchun doimiy izlanishlar olib borish kerak. Shu
jumladan ushbu ilmiy magolada ham avtomobillarni kafolat davrida ishlatiladigan ehtiyot gismlar
sarfini hisoblashni takomillashtirish orqali avtoservis korxonasini ish unumini oshirish ko‘zda
tutilgan.
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Avtomobillarni kafolat davri avtomobil ishlab chigaruvchi kompaniya tomonidan
belgilanadi. Bu davr turli kompaniyalar avtomobillari uchun turlicha bo‘lsa ham, lekin belgilangan
shartlar deyarli bir xil. Masalan kafolatli xizmat, avtomobil to‘g‘ri ekspluatatsiya gilinib, vaqgtida
texnik ko‘rikdan o‘tkazib turilgan holatdagina amal qgiladi.

Avtoservis korxonasida kafolat davri uchun ishlatiladigan ehtiyot gismlar etarlicha
ta’minlangan bo‘lishi shart. Nosozlik va buzilishlar bo‘yicha kelib tushadigan arzlar va ularga
ishlatilishi kerak bo‘lgan ehtiyot gismlar turi va sonini oldindan bilish ancha murakkab masala.
Bu masalani hal etishda kafolat davri amal gilayotgan 30...40 avtomobilni kuzatuvga olinadi.
Kuzatuv davri avtomobil sotilgandan boshlab kafolat davri tugagunga gadar hisoblanadi. Bunda
to‘lig, aniq va ishonchli ma’lumotlar olish uchun avtoservis korxonasida ko‘rsatilayotgan
xizmatlar sifatli, ehtiyot gismlar bilan ta’minlanganlik darajasi yuqori, hisobga olish va xujjat
ishlari aniq yuritilishi kerak.

Avtomobilning kafolat davrida 100 avtomobil uchun hisobga olingan detallarni
buzilishgacha bo‘lgan ishlashi mobaynida o‘rtacha talab etiladigan ehtiyot qismlar soni
quyidagicha hisoblanadi:

L,.,,*100
LH

Aynan ma’lum bir nomdagi detallar etishmovchiligini oldini olish uchun, avtomobillarning
kafolat davrida 100 avtomobil uchun ishlatiladigan detallarni hisoblashda ishonchlilik ehtimolligi
ko‘rsatkichi o ni hisobga olish kerak. Unda kafolat davrida 100 avtomobil uchun talab etiladigan
etiladigan ehtiyot gismlarni ishonchlilik ehtimolligini hisobga olgan holda quyidagicha aniglash
mumkin:

Hqp = (1)

H,=Hy+U,\Hg 2)
Kuzatuv ostidagi avtomobillarni ba’zi detallari yuqori ishonchlilikka ega bo‘lganligi
sababli kafolat davrida ularda buzilish va nosozliklar kuzatilmaydi. Bu degani kafolat davrida ular
uchun bo‘ladigan extiyojni rejalashtirish shart emas degani emas.
Kafolat davrida kerak bo‘ladigan ehtiyot qismlarni buzilish bo‘lmagan taqdirda
ishonchlilik entimolligi o ni hisobga olgan holda quyidagicha aniglash mumkin:

100*L
- Tlw (3)

1

“ L

Talab etiladigan ehtiyot gismlar nomlari va sonini rejalashtirish uchun avtoservisda, kafolat
davrida xizmat ko‘rsatilayotgan va ta’mirlanayotgan avtomobillar sonini bilish zarur.

Tajribalar shuni ko‘rsatadiki, avtomobil egalari avtomobillariga ta’mirlash va texnik

xizmat ko‘rsatish ishlari uchun aksariyat hollarda avtomobillarini sotib olgan joylaridagi texnik

xizmat ko‘rsatish stansiyalariga boradilar. Lekin ba’zi hollarda texnik xizmat ko‘rsatish

Ho

stansiyasiga yo‘l-yo‘lakay kirib o‘tadigan avtomobillar ham uchrab turadi. Yil davomida kafolatli
xizmat N, uchun yo‘l-yo‘lakay kirib o*tuvchi avtomobillar 30...40 % ni tashkil giladi, unda:

N, = (©30..140)N,, 4)

Shunday qilib, yuqoridagi usul orgali avtomobillarning kafolat davrida ishlatiladigan
ehtiyot gismlar sarfini, ishonchlilik ehtimolligini hisobga olgan holda optimal ravishda hisoblash
mumkin.
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Agar yil davomda ishlatiladigan ehtiyot gismlarni hammasi birdaniga olib kelinsa, ularni
omborda saglash uchun xarajatlar haddan tashqari oshib ketadi, chunki kapital mablag‘lar to‘liq
harakatda bo‘lmaydi va ombor maydonidan unumli foydalanilmaydi. SHunday qilib, kerakli
ehtiyot gismlar zahirasini kichik hajmda va katta davriyliklarda olib kelish qulay. Ammo bunda
tashish harajati va qo‘shimcha xarajatlar oshadi hamda iste’molchilar katta hajmda oladigan
mollari uchun beriladigan moliyaviy imtiyozdan mahrum bo‘ladilar. SHular sababli, olib
kelinadigan ehtiyot gismlar partiyasining xarajatiga va olib kelish davriyligiga ikkita omil birday
ta’sir etadi:

-buyurtmani olib kelish uchun ketadigan xarajatlar;

-zahirani saglash uchun ketadigan xarajatlar.

Ehtiyot gismlar zahira hajmini va buyurtma berish vagtini aniglash uchun oddiy jadval
usulidan tortib, to murakkab igtisodiy-matematik usullargacha, har xil usullar qo‘llaniladi.

Igtisodiy-matematik usullar eng qulay (optimal), ehtiyot gism hajmini va buyurtma berish
davriyligini aniqlashga qaratilgan. Bu usul shartiga ko‘ra, bitta detalni olib kelish va uni saqlash
uchun xarajatlar yig‘indisi eng kam (minimal) bo‘lishi kerak.

Avtomobillarda kafolat davrida buzilishlarni oldini olish uchun, muntazam va tartibli
ravishda avtomobilning texnik holatini tekshirib borish zarur. Buning uchun avtoservis korxonasi
barcha kerakli asbob-uskunalar, diagnostik stendlar va texnologik jixozlar bilan ta’minlangan
bo‘lishi kerak. Bundan tashqari avtomobillarda kafolat davrida eng kop uchrayotgan nugsonlarni
o‘rganib, ularni oldini olish bo‘yicha tadbirlar ishlab chiqish zarur. Bundan ko‘zlangan maqsad
avtoservis korxonasi omboridagi ehtiyot gismlar zahirasini shu ma’lumotlar asosida to‘g‘ri tashkil
qilish va avtomobillarda kafolat davrida eng ko‘p uchrayotgan nugsonlar haqida avtomobil ishlab
chigaruvchi zavodni habardor gilish orgali mavjud kamchiliklarni bartaraf etishdir. Shaxsiy
avtomobil egalari ko‘pincha servis korxonalariga kirganlarida avtomobil bo‘yicha bajariladigan
ishlarni tanlab o‘tkazadilar. Bunday holatlar kafolat davrida bo‘lishi qat’iyan man etilishi kerak,
chunki ayrim nugsonlar tekshirilmay o‘tib ketishi mumkin. SHu sababli kafolat davrida servis
korxonasiga kirgan har bir avtomobilning agregat va tizimlari bo‘yicha texnik nazorat ishlari
o‘tkazilishi shart. Dunyoning avtomobilsozlik sohasi bo‘yicha eng ilg‘or mamlakatlaridan biri
bo‘lgan Germaniyada avtoservis korxonasiga kirgan har bir avtomobil (shaxsiy yoki davlat
avtomobili, kafolat davrida va undan keyin) to‘laligicha texnik ko‘rikdan o‘tkazilishi shart qilib
belgilangan [2]. Bundan ko‘zlangan asosiy maqsad insonlar hayoti xavfsizligini ta’'minlash va
ularning avtomobillarini uzoq yillar davomida ishonchli xizmat qilishini ta’minlashdan hamda
firmaning mavgeini oshirishdan iborat.

Avtomobillarda uchraydigan nosozliklar turlicha bo‘lib, ularning kelib chiqish omillari
ham turlichadir. [3]

Kafolat davrida uchraydigan buzilishlar turlicha bo‘lishiga qaramasdan, kafolatli xizmat
faqatgina konstruksion va texnologik sababdan vujudga kelgan buzilishlarga ko‘rsatiladi.

Avtoservis korxonalarini yuqori darajadagi aniqlikka ega bo‘lgan diagnostik stendlar va
texnologik jihozlar bilan ta’minlash, ishchilar malakasini muntazam oshirib borish, ya’ni ularni
ilg‘or mamlakatlar tajribalari bilan tanishtirish, kerak bo‘lsa ularni chet mamlakatlarda o‘qish
uchun yuborish kabi tadbirlar zarur hisoblanadi.

Avtomobillarga texnik xizmat kursatish va ta’mirlashda ikki xildagi axborot turidan
foydalaniladi: statistik (ishonchli) vaindividual (diagnostik). Statistik axborot avtomobillar
majmuining buzulishlari xakidagi ma’lumotlarni kayta ishlash orkali olinadi, diagnostik axborot
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esa ayni avtomobilning texnik xolati parametrlarini bevosita ulchash orkali kulga Kkiritiladi.
Diagnostik axborot asosida esa ushbu ish xajmlari konkret avtomobilga nisbatan aniklab olinadi.
Diagnostik axborotdan foydalanish natijasida muddatdan oldin profilaktika va joriy ta’mirlash
ishlari uchun xarajatlarni bartaraf qilish imkoni tug’iladi.

Nazoratga yaroklilik deb avtomobilning uni diagnostikalashga mexnat, vakt va
vositalarning minimal xarajatlarida ob’ektning texnik xolati xakidagi axborotning belgilangani
shonchlilik darajasini ta’minlovchi diagnostikalash ishlariga kay darajada moslanganligiga

aytiladi.
Nazoratga yaroklilikning asosiy kursatkichi nazoratga yarpoklilik koeffitsienti xisoblanadi:
Ta
A I (5)
T, +T.

Bu erda Ta-diagnostikalashda asosiy mexnat xajmi, kishi-soat;
Tk-kushimcha mexnat xajmi (diagnostik vositalar, datchiklarni ulash, ob’ektni test rejimiga olib
chikish va xakazo), kishi-soat.

Diagnostikalashda asosiy va kushimcha mexnat xajmi, ob’ektning ishonchliligiga boglik
bulgan, ularning Ri extimolligini xisobga olgan xolda asosiy tai va kushimcha t« diagnostik
operatsiyalarni bajarishga mexnat xarajatlarining yigindisi bilan aniklanadi. Elementlar, tizimlar
va butun avtomobil uchun Tava Tk kuyidagi formulalar bilan ifodalanadi:

Z ai va T Z Ki? (6)

bu erda n-diagnostik operatswalarnmg soni.

Diagnostik ta’minot — bu uzaro boglik bulgan tashxis metodlarining, normativlarining,
texnik va dasturli vositalarning, diagnostikalash jarayonlarining, kullanilayotgan texnik
diagnostikalashning metodlari va vositalarini metrologik ta’minlash tizimlarining kompleksidir.

Avtomobil parkining texnik tayyorgarlik koeffitsientini, avvvalo texnik xizmat kursatish
va ta’mirlash jarayonlarida nazorat-diagnostika ishlarining xajmini kupaytirish xisobiga oshirish
mumkin. Kuplab avtomobillar uchun u texnik xizmat ko’rsatish va ta’mirlash buyicha ishlar
umumiy xajmining 25 — 30 % tashkil kiladi. Odatda, texnik xolat parametrlarini bevosita
ulchashga sarflanadigan vakt umumiy diagnostikalash vaktining 5 —10 % ga teng, kolgan 90-95 %
vakt datchiklarni urnatish va echib olish, avtomobilning zarur ish rejimini tanlash xamda
diagnostikalash natijalarini kayta ishlashga tugri keladi. Bunday xolat avtomobillarga texnik
xizmat kursatish va ta’mirlash mexnat xajmini kamaytirish kismida katta rezerv mavjudligini
kursatadi va uni amalga tadbik gilish uchun birinchi navbatda avtomobillarni diagnostikalashga
moyilligini (nazoratga yarokliligini) oshirish kerak buladi.

Avtomobilga datchiklarni kulay va sodda ulanishi xisobiga, diagnoagostikalash va
nazoratning samarali metodlarini tanlash xisobiga, avtomobilni maxsus kuzda tutilgan universal
ulanish joylari (raz’emlar), shtutserlar, zaglushkalar v xakazolar bilan ta’minlash xisobiga;

Avtomobillarni uning jixozlari paneliga urnatiladigan va istalgan vaktda xaydovchiga mos
tizim, uzel yoki agregatning texnik xolati xakida axborot beruvchi (ogoxlantiruvchi) nazorat
tizimlari bilan ta’minlash xisobiga nazoratga yaroklilikni oshirish mumkin buladi. Amalda
avtomobillarning nazoratga yarokliligini oshirishning barcha uchta usullaridan ham kompleks
foydalanish maksadga muvofik xisoblanadi.
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Diagnostikalashning belgilangan vazifalaridan va kursatkichlaridan kelib chikkan xolda
diagnostikalash metodlari aniklanadi; ular ob’ektning diagnostik modelini, diagnostik
parametrlarni ulchash, ularni taxlil kilish va kayta ishlash qoidalarini uz ichiga olishi zarur.

Avtomobillarning nazoratga yarokliligini baxolash kursatkichlarini shartli ravishda
operativ, iktisodiy, konstruktiv va kushimcha xamda nazoratga yaroglilik darajasini baxolash
kursatkichlariga ajratiladi.

Avtomobillarni texnik diagnostikalashga talablar, avvvalo yangi avtomobillarni ishlab
chikish va uzlashtirish talablariga, taktik texnik topshiriklarga, yoki ularni shlab chikishning texnik
topshiriklariga, texnik shartlarnin gstendartlariga, umumiy texnik shartlarga, umumiy texnik
talablarga, avtomobilning texnik shartlari va konstruktorlik xujjatlarig akiritiladi.

Diagnostikalash kursatkichlari va xarakteristikalari taktik - texnik topshiriklarda, va texnik
topshiriklarda beriladi va diagnostikalash jarayonining ishonchliligini, anikligi va iktisodiy
samaradorligini baxolashga karatilgan. Avtomobillarning diagnostikalash kursatkichlari va
xarakteristikalarini nazoorat kilish, ularni gabul kilish va odatdagi (tipiovux) sinovlarida amalga
oshiriladi.
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“HNHTe/IeKTyaJ TPACHOPT TU3MMJIAPH” — MAXAJJIMd BA MUHTAKABHU I
TPAHCHOPT MYaMMOJIAPUHH XaJ KUJIHII OMWIH

Typouanues Y.M., Onumos J1.0.
AHoudicon mawunaco3nuxk uncmumymu, Anoudxicon, Y30exucmon.

Y6y makonana “Hunrenexryan tpancropt Tusumnapu: AKTra acocnanran ¥Y30eKucTon
Y4yH SHIM Marucrparypa JacTypu’ Jouuxacu jaoupacuaa AHAMKOH MalllMHACO3IIUK
WHCTUTYTHIA 010 Oopuiaérran unuiap Eputud OepuiraH.

Bbyrynru KkyHzaa, TpaHCIOPT Ba MAIIMHACO3JMK COXAJAPUHUHT  PUBOKIAHUIIN
PecnyOnukamMu3 Xank Ba KULUIOK XYKalIUTKM TapMOKJapua TPaHCIOPT BOCHUTaJapuJaH
doiinamanuil UMKOHUSATIApUHN KeHratupmokna. Iy O6mman Oup karopnaa, 6y MMKOHHSATIAP
TPAHCTIOPT THU3MMJIAPUHHU OOIIKApWIN Ba TApTUOTa COJUIN, yJaapAaH caMapald Ba THU3HUMIH
paBulia ¢oiganaHuIl HyHanumumaa, xycycan, PecnyOnukamu3 ep MalJoHUHUHT aturu 10
(Gbou3NHM, ITYHWHTIEK, axOJUCHUHT KapuinO 10 (Gom3mHM TamKuia KWraH, axojJuch yTa 3ud
OynraH AHIVKOH BWJIOSATHIA TPAHCHIOPT BOCHUTAIAPUHUHT KYMAWWIIM WHTEIEKTyal TPactopT
TU3UMJIAPU COXAcHAa MaxXaJUIMi Ba MUHTAKaBUW TPAaHCHOPT MyaMMOJIAPUHU KECKUH OPTHILMIa
onu6 kenau. bynmapra O0FTUK X0JAa, coxara TETHIIUTH MyaMMOJApHU Xall KUJIUII HYHATUIIMIa
MaKCca/JIi JIoOMuXayiap Wnuiad YMKUIN Ba JKOPHWM JTHII, JKaXOH CTaHIAApT Tajabiapura »aBoo
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Oepaguran MyTaxaccuciap Taiépnam OyryHrd KyHOaru poi3ap0 MyaMmMmonapiaH Oupu
XUCOOIaHaIH.

Maskyp coxaHu pUBOKJIaHHUIIKAA BUIOATUMU3/IA KYT1a0 U3JIaHUIILIAp OJTMO OOpUIMOKAA.
Kymnagan, AHIMXKOH MAIIMHACO3JIMK MHCTUTYTHAA HMHTEJIEKTyall TPAHCIOPT THU3UMIIApU
HYyHamUIIMIa SHTH aBJIOJ MyXaHIUCIApUHU Talépiail yayH uH(GpaTy3uiMa Ba TU3UM SIpaTHUIIra
Mymkamianrad “Nuntenekryan Tpancnoprt tusumiuapu: AKTra acocnanran Y30ekHCTOH yuyH
SIHTU MarucTparypa AacTypu’ JIoMuxacu uil ojud 6opmokaa. baxapwmmmu 2017-2020 ¢umtapra
MYyIDKajulaHran  ynioy Jsoiimxa Espoma wurrtudokuanar DPACMYC' nmactypu moupacuia
Monusutamtupuirad. Jloitnxa Ionmanuar ['1aHCKU MONUTEXHUKA YHUBEPCUTETH, ABCTPUSHUHT
Kununa yausepcutetn, CnoBakusHuHT KiareHdypT yHUKepcUTeTIapu OWJIaH XaaKapo
XaMKOPJIMK/A aMajira OLIMpHIaéTran 6ynu6, Y36ekucTonman 6 oiumii YKyB opTiapu Ba 4 Ta
HOAKa/IEMUK KOpXOHaIap UILITHPOK 3TMOKAA.

Jlotiuxa poupacuna EBpora onuii onuii TabauM Myaccacanapu OWIIaH XaMKOPIUKIA Ba
yIapHHHT TaxpubacunaH (oiJaTaHraH Xoina, Y30EKMCTOHJATM XaMKOp ONMH TabIuM
Myaccacanapuia “Vinrenexryan tpancropt Tsumiapu: AKTra acocinanran Y36eKHCTOH ydyH
SHTM MarucTparypa TallKWJI 3THII, YHUHT 3aMOHAaBUM VKYB JACTYpJIApUHU SIPATHIN Ba €TYK
MyTaxaccuciap Tai€priaimira >puIINII acocHil Makcaa Kuiaub onuHras. Jlodmxa moupacuia
V36eKkuCTORIarM  XaMKOp ONMi TAabIHMM Myaccacajapd OWIaH OMp Katopiaa AHIHKOH
MAIIMHACO3JMK WHCTUTYTUAA €1 YKUTYBUMIAp Ba MUKTUIIOPIM Tajabanap y4yH Maxcyc AacTyp
acocuna wuHrim3 Twm xamaa AKTra acocnanran kypeigapu TamlKWil OTUIAM. EBpora
VHUBEPCUTETJIADUHUHT YKYB Ba WJIMHUN JiabopaTopusuiapu OulaH TaHUIIMII HMKOHUSTIApU
spatwiiay. JloWmxaHuHT Mapkasuii http://intras.uz. BeG-caiiTm Ba xap Oup ONHMH TaBJIUM
Myaccacaiapu Ouian Oup Katopza €1l YKUTYBUIIAD Ba UKTUAOPIU Tanabanap y4yH AHIMKOH
MAaIIMHACO3JIMK WHCTUTYTMHUHI pacMHil BeO-caliTiapuia anoxuja (aoyuialiTUpUIraH BeO-
caxudanap Tamkui >tuian. Jlolnxa goupacuaa onud Gopuinaérrad unuiap 6yiuda MabIyMmoTiIap
WHCTUTYTHHHHI pacMuii BeO-caiitm http://international.andmiedu.uz na wmyHTa3am Oepu6d
OopHIMOK/IA.

EBpomagarn XxaMkop oyiMii TabiaMM Myaccacajgapu OujaH TaxpuOa aJMalluil, Wl
daonusaTu OWIaH TAaHUIIUII Makcaauaa €l YKUTYBUM Ba UKTHAOPIHU Tajabanapiap y4yH KUCKA
MyIIaTIn XU3MaT cadapiapd YOWTHPWIAA. Xu3Mar cadapiapuaa Ma3Kyp MYTaxacCHUCIHK
oyiinua EBpona Wrrudokunmaru onmii YKyB ropTiapuga MaBxkyn “‘UHTpac-mHTenekTyan
TPAHCIIOPT THU3UMJIApU’ TAa OWJI MarucTparypa AacTypiapu, JapcldK Ba YKYB KyJUTaHMallapu
xamja ymoy coxaHuHr EBpona utrtudoku aaBnaTiapu uH(pa Ty3UIMacHHU PUBOKUTA KYIITaH
XHUCCAacH, TPAHCHOPT TU3UMIIAPMHU OOLIKAapHIll Ba TapTHOra COJUII, yjapJaH camapaid Ba
TU3UMITU paBulia Goinananum HyHanumuaa oaud 6opuiaéTran U3NaHUIUIaApy YPraHUIAu Ba
taxyn dtwiau. [y 6unan Oup katopaa, Joinxaaa TaHIAHTaH MyTaXacCUCIHKKA SKUH OYyiraH
PecniyOnvkamu3 onnii TabJIMM Myaccacallapy KymilaaH AHIUKOH MalllMHACO3IMK HHCTUTYTH/IA

taiiépnanaérran  xycycan, 5310600 — Epyctu TpaHCmopT TH3UMIApU Ba  yIApHUHT
sKcIuTyatarusicd  (aBromobmn Tpancmoptu), 5610100 — Xwusmarmap coxacu (aBTOMOOWI
tpancnoptu), 5310500-ABTOMOOMICO3MMK Ba Tpakropco3iuk, 5311000 — TexHonoruk

Kapa€Hnap Ba MIUIa0 YMKApUIIHM aBTOMATIAIITHPHUIN Ba OomKapuml (TapMokiap OViinua)
MYTaxacCUCIUKIApUHHUHT YKYB pekacH, MajakaBuil Tanabiaapu, YKyB JacTypiaapy XaMma J1apCiuK
Ba VKyB KYJUIaHMajapu Taxjui 3Twiau. Taxmwinap acocuzaa, EBpomanuk xamkopiap OuiiaH
oupramukna Yibekucronma “Untemextyan Ttpancmopt Tusumimapu: AKTra acocnadram
V36eKHCTOH y4yH SIHTM MAarucTpaTypa JacTypu” acocuaa YKyB pexa XaMaa NacTypIapHHH
ApaTuil, yHAa Ky3aa TyTwirad 12 ta ¢an Oyiinya TaKOMHJUTAIITUPHWITAH JacTypiap HIiad
YUKW HyIra Kyuuiam.

EBponanuk XaMKOpJIapHUHI MAarucTpiiap JAacTypiapiapuHU SIpaTHUII  COXACHIArd
TaxpuOanapura xamJa MHCTUTYTUMM3/1a MaBXKyJ WIMHUH CaJOXUATra TasHraH XOJAa JIOWHXa
noupacuaa kysnanran SA310609 — “HMurtemiextyan TpaHCHIOPT TH3UMIIApW WYHaAIUIIM OYlnda

100


http://international.andmiedu.uz/

Topical issues and prospects for the development of intelligent transport systems

MarvucTpiaap Tau€piam y4yH sSHrU “TamuiuiapHy TallMKWI STUI Ba TPAHCHIOPT JOTUCTUKACH
Kadeapacu TAaIIKWI STWIAM Ba HMI (oanusTH ynara Kydwigun. Maskyp Hynamum Oyiinua
kadenpaHuHr Ul (OATUATHHH >KaJAIAIITHPHUIL MAaKCaIuaa UHCTUTYT Ba BHIOST XYAYAUAAard
OJIMI TaBJIMM Myaccacajapuaard eTakuyd MyTaxaccuciap xaind KwimHau, 6apua danmap O6yiinua
3aMOHaBUH JacTypiap UILUIa0 YUKUIIH.

1-pacm. “Em TaakukoTdmIap yayH MIMHi ceMuHap uaaH $oTo IaBxanap.

AHWDKOH MAaIIMHACO3IMK HMHCTUTYTHAA Ma3Kyp WyHanmum Oyiinua maructpiap
Tal€pnamHu Hynra Ky ydyH jga0opaTopus TalUIKWI STHIAM Ba ymlOy HyHamumra moc
JacTypliaira MyJDKaJUIaHTaH KOMIIBIOTEp >Kamilamajiapu Ba KHMXO03J1apu OWJIaH TaMMHJIaH[IH.
KoMmrisroTep skamiiamanapy Ba xuxosiapu ownan tamumiam YPACMYC* nacrypu mabnarnapu
XUCcOOMIaH aMaira OomMpHiIAd. Maskyp Joinxa nowpacujga €m YKUTYBUM Ba HKTHIOPIA
TanabalapHUHT UHTENEKTYyall CONOXUATUHM OIIMPHIN yuyH Jaboparopusaa “Eim TagkukoTdaniap
YUyH UJIMHIA CeMUHAp” TAIIKUI STWIIU. Y IOy CEeMUHAPHUHT MaKCaIl HHCTUTYTAA (haonusT oaud
O6opaérran €m YKUTYBYM Ba WIMHUH TaAKUKOTYMIAp XamJa MKTUIOPJIU Tanadanapra TaJKUKOT
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UIUIapy/a WIMHE KyMaKk Ba MaciaxaTiap Oepuiigan uoopat 6yiauod, Oy eTakyu myraxaccuiap,
€1 YKUTYBYM Ba UJIMUI TaAKUKOTYMIIAP XaMaa UKTUAOPIIN TanabaTapHUHT U3JTaHUIIUTApH OYiinya
Mabpy3alapuHu MyXoKama KWIHII OpKaiu aMmaira omupuiaan. Unmuii ceMunap xadTaHUHT Xap
yopman6a kyaum coar 159 na YyrTkasunm6 xemummm (1-pacvaa ¢oTO IaBXamap HaMyHAcH
kentupuaran). Ilysunraek, “Em TagkukoTyuaap ydyH MIMHMA ceMHHAp MHUHT HII (BaoIHATH
WHCTUTYT pacMmuii BeO-caiiTu https://atm.andmiedu.uz/ HUHT 3BJIOHIAP PYKYHHJA MYHTa3am
€putn6 Oopunmu. Illynm xam Tapkumiam xow3ku, SA310609 — “HMHTemnexTyal TpaHCHIOPT
TU3UMJIApU” HyHanumu OyiiMya MarucTpiapHU JKaXOH CTaHJapT Tajabjapura MOC paBHILJA
tanépnam Makcaauaa S000 kBpo KuiiMaTaard sSHTH JIA0OpaTOPHs KUXO3JAPUHU COTHO OJIMII
DPACMYC" nactypu Mabnarinapyu XUCOOMIAH amMajra OLIMPUIL HyIra Ky Huiam.

Maskyp 2020-2021 ykyB immana Y36ekucton Pecnybimkacu Onmii Ba ypTa Maxcyc
TaBJIUM Ba3UpJIUTM TOMOHMJIAH AHAWKOH MAalIMHACO3MMK uHcTuTryTHra SA310609 -
“HMuTennexTyan TpaHCIOPT TU3UMIIapu”’ WyHanumu Oyiinya Maructpiap Taiépram yuyyH 6 Ta
KBOTa aXpaTwigu. Taxyiwuiapra Kypa MasKyp HyHalIuIil ydyyH apu3a TONLIMpraHjiap 26 TaHu
TAIIKWI KUJIaau. Xo3upaa Ka0yn kBotacuau 10 Ta eTka3uil ycTuaa uiuiap oiaud 60pruiMoKa.

Xynoca Kuimb aifTranga, sSHIM OYMIraH MyTaXacCHCIMKHU Y36eKucToH Pecrny6inkacu
Omnuii Ba ypTa Maxcyc TabJiuM Bazupauru xamaa Espona UTTuhoKkuHUHT caMapaliu XaMKOPIUTH
nHatmxkacuna JDPACMYCY nmactypu Jowpacuga AHIMKOH MAlIMHACO3JIMK HMHCTHUTYTHIA
Oaxxapunaérran INTRAS xankapo JTOMMXAaCMHUHT WHHOBAIIMOH MaxCyJdoTH cudatuiga Kypuin
MYMKHH.

ABTOTPAHCHOPT BOCUTAJIAPHU/IA MHTE/VICKTYAJ TPAHCHOPT TU3UMJIAPUHH
KYJUIAIIHUHI CHHEPreTHK MOJe/H

Hcynos C. C.

Hcnom Kapumos nomuoazu Towikenm oasnam mexHuka yHugepcumemu
baxupoes JI. IO.

AHOUIICOH MAWUHACOZTUK UHCIUMYMU

Ymly Te3ucaa HMHTEIUIEKTyaln TPaHCHOPT THU3UMIIAPU MaBXyJd MyaMMOJIApHHU Xall
KWJIUIIIa YHUHT TalIKWI 3TYBUYM KOMIIOHEHTJIapu cudaruga aBTOMOOWIL Ba HMH(ppaTy3uiMa
UIITUPOKHU OPKAJIM YJIapHUHT CHHEPTETHK MOJIENN YpraHIIIH.

Wnrennekryan tpancnopt tuzumu (UTT) pean BakT pexxuMuia MabIyMOTIapUHU Y3aTHUII
OpKaJli TPaHCHOPTHUHT XaB(CU3IUK, XapaKaTuyaHIMK, caMapaJopiHK Ba XHM3MaT KypcaTHII
JapakacMHU XamJla TPaHCIOPT XOJIATUHU SAXIIWJIAIl YIyH TPaHCIOPTHHHI Oapya TypJIapuHU
OOIIKApHII, CE3UII Ba AaHUKJIAITHUHT WIFOP KOMMYHHKAIIMOH TEXHOJOTHSUIApUHU KYyImaau. Y
CUMCH3 Ba CHMJIM alloOKa BOCHTalapura acoclaHraH axOopoT Ba  DJIEKTPOHHKA
TEXHOJIOTHSUIADUHUHT KEHT JOWPACHHU Y3 WYHMra oyiagu. YOy TEXHOJNOTHsIIAp TPAaHCIOPT
TU3UMHUHUHT WHQpaTy3uIMacura Ba AaBTOTPAHCIOPT BOCHUTajapura OWPUKTUPWITAH/A,
TUPOAHUTMKHHA SHTMJUTAIITUPAIN, XaB)CHU3muKHY sximvnanam [1].

byTyH nyHé€narum axOiIMHMHI VCUII cypaThd OpTHO Oopap SKaH, YJIapHUHT WXXTHUMOUMN
tanabiapu xam optud Oopamu. XKymiagaH aBTOMOOWIL TpaHcopTUTra OynraH 3xTuéxu 1976
nunaa 342 MuwmnoH aBToMoOmb Ba 1996 imina 670 MuuMoHn aBToMoOWIIs MaBxkys 4. 2016
nwunaa Oy pakam 1,32 mwuimapara sKdH €HTHJI Ba FOK aBTOMOOWIIIApH Xamjia aBTOOYyCIapHU
TalIKWI KWIraH OyJca, coXa TaxJIMTYUIApPUHUHT (UKpUYA, KCWHHTHM OUp Heda WUl uduja
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yIapHUHT COHHU |,4 MIJUTHAp//IaH oMU, Arap IIyHAAl YCHII CyphaTh CaKJIaHUO KOJIHMHCA, )KaMU
20 iinnna ukku 6apasap optud, 2036 innga gyHéna 2,8 MuIHapara skiH TPAHCTIOPT BOCUTACUHU
KYpUIIMMU3 MYyMKHH. by »3ca nayHE€marm MaBXKyA axOJIMHHUHT aBTOMOOWIIap OuiiaH
TabMUHJIAHTAHJIMK Aapakacuau 18 ¢omzgan 32 ¢ousra ommumura oaubd kemanu [2].

Ymby MabaymoTiap V3-Y3WaaH aBTOMOOWUIApHW Uyiapaa OOMIKApHWIl, YJIapHUHT
XapakaTUHU TapTUOra CoJull, TUPOAHJJIMKHU Ba MHYI-TpaHCHOPT XOAMUcCaJdap COHUHU
KaMaWTUpHILA coXara MHTEIUIEKTyal TPAHCIOPT THU3UMIIAPUHU KOPUHM ATHUII 3apypaTd lo3ara
KeJaau.

UTT kyitnnaruiaapHu TabMHUHIIAII YYyH 3apyp Ae0 XxucoOnaiiMu3: aBTOMOOWIb HYITap Ba
UHQPATYy3UJIMaHU PUBOKJIAHTUPULI y4YyH; TE3JIMKHM 4YEKJIall Ba HA30paT KWIHMII YYyH;
TUpOaHUIMKIIap Ba CaHOAT XapakaTJapUHU KaMaWTHUPHIL Y4yH; HYI-TpacHIOPT XOAUCATapUHU
KaMalTHpHUII Y4yH; axOOpoT, ajoKa Ba OOMIKapyB TEXHOJOTHsUIapuaH (olgalaHraH XoJjjaa
TPAHCIIOPT THU3UMHUHU CaMapaliupoK, XaBpCU3 Ba HIIOHWIM KUIUII Y4YyH; Kamoar
TPAHCIIOPTUHUHT MOOWIUJIMTMHU OIIMPHILI Y4YyH; TPAHCHOPTHHHT aTpod-MyxuTra canOuit
TabCUPUHU KaMaWTUPHUII Ba 11y Kabumap.

ABTOMOOMJICO3IIMK CAaHOATMHHUHT PUBOMIAHUIIN aBTOTPAHCIIOPT BOCUTAIAPH HIITHPOKHIA
TUPOAH MK Ba U(IIOCTAHUIITHA KaMalTHpaIUTaH, Ul KOWIapura KUPUIITHNA OCOHJIAIITHPAIUTaH
Ba TPAHCHOPTIA SHEPrus capPuHH KaMaTUpaguraH xaB(cH3, TO3a, caMapalupoK Ba KyJai
TPAHCHOPT TU3UMIIAP TAKIH(] KIITUHMOK/IA.

HUTT 20 ra sSKuH TypAard TEXHOJIOTMK TH3WMIIApIaH uoOopar OYnud, ymap akuim
uH(paTy3uIMa Ba aKJUTM TPAHCHIOPT TU3UMIIApUTa OYIMHAIH.

WNudparty3unma Oy Mamiakar, maxap €ku OolIKa Xyayaga Xu3MaT KypcaTaauraH acocui
0o0BeKTIap Ba THU3UMIIAp MaXMyH OYnuo [3], UKTHCOIMET ydyH 3apyp OyiraH xusmariap Ba
UHILOOTJIApHU Kampabd onaau [4].

AstoTpancniopt Ounan uH(pparysuiama (Vehicle — to — infrastructure - V2I) anokacu
TPaHCIIOPT BOCHUTAJapura arpop-MyxuT HHPPATY3WIMACUHMHI KHCMJIApH, Wyn Oenrunapu,
cBerodopiiap OuilaH CUMCH3 ajloka ypHartuiira épaam Oepamu. V2I TexHonoruscu TpaHCHIOPT
BOCHTAJIapH Ba My MH(paTy3uIMacu ypracuaa MKKA TOMOHJIaMa CHMCHU3 MabJyMOT aJIMAIIUAIITHA
oconnamtupaau (1-pacm).

- - ~

-k L U1 AT AR 3

1-pacm. ABToTpancnopT Omiian uHppaty3uiManuHr (V2I) anoka TeXHOIOTUSACH.

V2I anoka TEXHOJOTUSCHHUHT MaKCaJd, TPAHCIOPT BOCHTAJIAPUHU, WH(DpATy3UIMaHU Ba
nuénanapHd MIIOHWIM TapMOK Joupacuja OoFjaiiay sbHU, XaWJoBUMJIapra uyna, 00-XaBo
apouTIapy, WY YeTUIark KypPHINII €KH CBETOQOPHUHT UIITAMal KOJITaHIUTH cabaliau conup
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STUIMINM MYMKHH OYNraH aBTOXAJIOKATIAPHUHT OJIIUHM OJIMII, TUPOAHUIMKIAP, KECKUH
OypuiMIUIap Ba TaBCUs STHITAH TE3NMKIAp KaOM XaB()CH3IMK KOMIAIAPUHU TabMUHIIAIIIAH
ubopar. V21 TtexHojoOrMAcHMIaH, aBTOTYpaprox Ba MNYWIMK HymwiapnaH ¢oiigananrad
aBTOMOOWJIIap y4YyH aBTOMAaTHK TYJIOBIApHM amalra olupuniia Ba OolIKa Koiuapna
(ol janaHuI MyMKUH.

V21 mexnonoeuscudan ghovoananuui:

1. CeroopHuHTr nuHaMUK HazopaTu: V21 TexHomorwscu Te3 €paaM MalluHaiapu, YT
yuupyBumMiaap €KM MIIMIUS MallMHAJapu Kabu (aBKynoaga TpPaHCIOPT BOCHTATIAPHHU
ceerodopiapaa 6omkapunina Epaam depaiu.

2. Wiyynmuuar xapdau GypuIHIIIApAATry TE3THK XaKKa OrOXIaHTHPHIL YOy TeXHOIOTHs
XaWJJOBUYHMIa aBTOXAJOKATra OJM0 KEJIMIIA MYMKHH OVIraH WYJTHUHT 3TPU YU3UFH YUyH Ul
TE3JIMKJaH I0KopH OYiica, Xail/IoOBYUMHU aBTOMOOMIIHY CEKUHJIAIITUPUIIN XaKU/1a OTOXJIAHTHPHILN
MYMKHUH.

ABTOoMOOMIb Ba MH(ppaTy3wiIMa THU3HMIAPHUHT CHHEPreTHK OOFJIMKIWIU  SbHHU,
oupranukaaru gaonuatu UTTHH xap TOMOHJIaMa pUBOKJIAHUIIMHU TabMUHIAWIU. bu3 akmim
yoppaxa HH)PaCTpyKTypa OnsiaH aBTOMOOMIIIAP YUyH “CTApT-CTON TH3UMH "HUHT CHHEPIeTHK [5]
MOJIENIUH KypuO unkamu3. MyraxaccuciIapHUHT (UKpHra Kypa, CHWIFUHUHT TaxmuHaH 30% u
JBUTATEIIHUHT CalT WMIUIAII pexXuMuIa capd Oymaau. By pexum KYmpok maxap Xyayauaa
ceroop Ba Yoppaxaiapaa KyThO TypHII BakTUTa TYFpU Kenaau [6]. ABTOMOOWIUIAPHHHT
EKWIFUCHHU $HA/Ia TEXKalllra SpHUINUII YYyH Kymiad wumriad dYuKapyBUWIap Y3JIapUHUHT
aBTOMOOWJIJIAPUHY TYXTalll BAKTH/IA ABUTATETHU YYUPHUO KYsSIUraH “cTapT-cTON TU3UMHU” OUsaH
KUXO03JIaIIa 1.

Crapr-cTon  THU3MMH KYJJIaHWJITaH aBTOMOOWJIHMHI IIaxap LIApOUTHAA EHWIFU
TEXKaMKOPJIUTMHY aHUKJIAII Y9yH KyHUAarujapHu OWIMIIMMU3 Kepak:

*  cBerodopriapaa TYXTAIIHUHT ypTadya BaKTH, XapakaT JaBOMUUIUTH (Pou3na;
*  TYXTall BaKTHJAA COATUTa JIUTPJAru EKWIFU capdu;
*  maxap yiulapuja YyTKa3uiaaurad COATIapHUHT YMYMUW WHJUIHK JABOMUIIUTH.

ABTOMOOWJUJIADHUHT ~ 3KCIUTyaTallMOH XYCYCUSITJIApU HAa3apHsCH KypcuJaH EHWIFU
TEXaMKOPJIUTY KYpCaTKUWIAPHUHU KYpuO yukamus [7]:

bup coarna capdnanran énuiru:

— Naxge,
Qs = 500 @
100 xwm ityman 60cuO yTumra capdianrad EHUIFU:
Nﬂ* e JI
Q100 = —, @)

m ’100 km’

by epna: Qs - coartura capdianagurad €HWIFH, Kr/coat; s — EHWIFMHUHT COJIUIITHPMA
capdu, kr/coat; Va jpm - Xapakar MIapOUTHIATH ypTadya Te3ITUK, KM/COaT.

EBpona cunos nukimuaa NEDC (New European Drive Cycle) aBromo6uns 20,42% TyxTad
typaau [1, 6]. Onauit aBTomoOwmIs coatura 0,9 nmutp GeHsuH capd Kuiaaau. Bynman tamkapu,
omatnaru uymopumwnap #umura 250 kyH osprana® um koiimra Ba TyHIIaH KeWWH yira
XapakaTJIaHUIIuAa cBeTodop Ba yoppaxanapaa 30 qakuka BakT capduiaiiau 1e06 TaXMUH KUIaMU3.
VTKa3Wwiran cHHOB TaJKMKOTIAPUIA ABTOMOGHILIAPAA CTAPT-CTOI TEXHOIOTHACH KyIUIAHHIICA,
éuunru cappunu §8-10% rava TeXanMIIM aHUKJIAHTaH. YIIOY y4yTa pakaMHH KYTaWTHPUII ITyHU
KypcaTaauKy, XaiaoBun vunura TaxmuHad 32-50 coat cBerodopaa TyXxTad TypHIIM TaBOMH]IA
Wnnura TaxMuHaH 29-45 nuTp EHWIFUHU TEXall MyMKHH.
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Bynusr yuyyn akum cBerodopaa YHUHT KH3WJI YHPOFMHHM HINTA TYIMITAHJIWTHHUA Ba
JTABOMUIIINTHHU OWJITUPYBYM CUTHAJI aBTOMOOMJUTAPHUHT OOPT KOMIThIOTEpUra r0dopunanu (2-
pacMm, a). XailoBUM aBTOMOOWJIHHM TYXTAaTUIIM OWJIAH THU3UM JBUTATEIHU YUUPATH.
CBeTO(OpHUHT CapuK YMPOFU EHraH/a, XaiJOBYM TOPMO3 HeJaiIaH OEFUHH ONaan €K MydTa
nefayuHu OocuIM OWJIaH JBUTATeNb uira Tymaad. CTapT-cTON TU3UMH JBHUTATEIHH Maxcyc
QITOPUTM acoCHJa WIIra TyIHpaaud. Arap CcBETOGOPHHHI KHU3WI YMPOFMHUHT yuummra 10
COHMSIJIaH KaM BAaKT KOJTaH Oyiica, TH3UM JIBUTATEIHU YIUpMaiIu.

XyJoca

WNHTennektyan TpaHCIOPT THU3WMUHUHT ad3a/UMKIApU: dYoppaxajiaplia TyXTaml Ba
KCUMKHIIUIADHA KaMaWTHUPUIL; TE3JIMKHA HAa30paT KWIMII Ba TaKOMWJUIAIITHPHIN; BakKT Ba
SHEPrUSHU TEXAIll; IMKOHHUSTIAPHA OONIKAPHIN; MEXaTPOH Ba HEHPOH TU3MMIIApIArd ¥3apo
MYBO(HMKIMKHI TabMUHIIAIT; OaXTCU3 XOAMCATapHU OOILIKAPHII Ba NIy KaOHIapaup.

bus 1okopuma kypub umkkan WTTnapuma “UHCOH — TpaHCIOPT BOCHUTacH —
UH(GPACTPYKTypa HUHI CHHEPTeTUK MojJeidn cBeToQop Ba doppaxanapia, XaB(CHUBIUK,
XapaKaT4aHJIMK, SKOJOTHK Ba MKTHUCOJMHA TEKAMKOPJIWKHH TabMUHJAIITAa XU3MaT Kujaau (2-
pacwm, 0).

WHCOH

=
. . MABJIYMOT BA
Crapr-cTon g — AJIOKA
TH3HMH (Ao TEXHOJIOTUSLIAPH
-"'

a) 0)

2'paCM. I/IHTCJIJ'ICKTyaJ'I TPAHCIIOPT TU3UMH A MABJIYMOT Ba aJIOKa TEXHOJIOTUAJIApH.
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Chorrahalarni PTV Vissim dasturi yordamida modellashtirish

Muxitdinov A.A, Turatov B.R.
Islom Karimov nomidagi Toshkent davlat texnika universiteti, Uzbekiston

Chorrahalarda harakat jadalligini oshirish va tirbandliklarni oldini olish bugungi kundagi
muhim omillardan biriga aylanib bormoqgda. Bunga avtotransport harakatlanishi uchun trafik
signallari vaqt parametrlarini dasturlarda optimallashtirish kata ahamiyatga ega.

Kalit so’zlar: Chorraha, PTV Vissim, Webster, Tirbandlik, Svetafor, vaqt parametrlari.

Shaharlarda tirbandlik juda katta muammodir. Transportning tirbandlikda holatida
harakatlanishi atrof-muhitni ifloslantiruvchi asosiy omillardan biri hisoblanadi. Bundan tashgari,
insonlar uchun eng gimmatli vaqgtni tirbandliklarga sarflashishi, bu esa igtisodiyotga millyardlab
moliyaviy zarar olib keladi. Shaharlarda transport ta'minotini to'g'ri boshgarish ushbu atrof-
muhitni himoyasini saglashga, harakat xavfsizligini oshirishga, moliyaviy harajatlarning
kamaytirishiga asos bo’ladi. Bunga avtotransport harakatlanishi uchun trafik signallari vaqt
parametrlarini optimallashtirish orgali erishish mumkin.

Harakat miqdoriga garab svetaforlarda vaqt parametrlari tuziladi. Quyudagi berilgan
formulalar orqgali bitta chorraha miqyosida umumiy davr uzunligi, yashil chiroq uzunligini
hisoblagan holda optimal vaqt parametrini ishlab chigiladi.

Webster usuli:

1.5%L+5
Co = 1-yN v,

Co - Umumiy davr uzunligi (sek); L — Umumiy yo’qotish vaqti bir davr ichida(sek); N-
fazalar soni; Umumiy yo’qotilgan vaqt:

li = Ggi +t; — Gg;

li-yo’qatilgan vaqt i faza uchun; Gai- haqiqiy yashil chiroq vaqti faza uchun ( Sariq
chiroq vaqti kirmaydi); ti- sariq chiroq vaqti i faza uchun; Gei-effektiv yashil chiroq vaqti i faza
uchun.

O‘zgarmas rejimdagi svetoforlarni chorrahadagi jami harakat miqdori 750-800 avt/soat
bo‘lganda ishlatilgani maqsadga muvofiq. Harakat miqdori 400-750 avt/soat bo‘lganda bir
seksiyalik sariq o‘chib yonadigan svetofor o‘rnatilishi tavsiya etiladi. Harakat miqdori 400 avt/soat
kam bo‘lsa harakatni svetofor signallari yordamida boshqgarish maqsadga muvofiq emas.
Tadqiqotlar natijasi shuni ko’rsatadiki svetaforlarni vaqt parametrlari (fazalar, davr uzunligi)
to’g’ri tadbiq qilinishi, chorrahadagi gatnov gismining 10% dan 30% jadalligini oshirishda,
tirbandlikni xuddi shu ko’rsatkichda kamaytirishga olib keladi. Allbatta bunday ko’rsatkichga
erishishda ko’p omillarga bog’liq. Masalan: Birgina chorrohalarni to’liq kamera va detektorlar
bilan jihozlanishi, fazalar kesmida aniq va optimal yechim topishga yordam beradi.
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1-rasm. Chorrahani PTV Vissim dasturida fazalar grafigi

Hisoblangan nazariy gismni amalyotga tadbiq etish yoki sinov tarigasida chorrahalarda
go’llash katta mablag’ni talab qiladi. Maqbul variantlardan biri maxsus dasturlardan foydalanish.
Masalan: PTV Vissim dasturi yakka turdagi chorrahalarni loyihalashda muhim ro’l o’ynaydi.
Ya’ni real vaqtdagi qatnovni dasturda loyihalab, fazalar miqyosida magbul yechimni, optimal vaqt
parametrini experiment tarzida saralab olishga va gatnovga ta’sir qilayotgan omillarni hisobga

olgan holda baholaydi.[1],[2].

Svetaforni optimal vaqt parametrini hisoblashda piyodalar ogimini ham hisobga olish

kerak, agar tadqiqot o’tkazilayotgan joyda piyodalar yo’lakchalari mavjud bo’lsa.
G, =32+=+ [2.7 " 5’-] for width > 10 ft
Sp Wp

L .
Gy =32+5+ [0.27 # N,)| for width <10 ft

Gp-minimum yashil chiroq vaqti (sek); L-piyodalar o’tish yo’lakchaning uzunligi; Sp-
o’rtacha piyodani tezligi=4m/s; Np-piyodalar soni; Wp-piyodalar yo’lakchasining kengligi.

fil: Edit View Llists BassData Traffic SignalConfro i
i —
DB A. AT &

ior Presentation Scripts Help
: L% st page -i

Links. mm-~.
Desirzd Speed Decisicns
Reduzed Speed Areas
Canflct Areas

Priority Rules [
step Signs

~ln=-c=

e~ g e S B

mersialdse. L Notfoycommerciafuseps! 8
- 7/ s - P 4 7 o~ 1

=0EDO=

.

Not for 2gmmerci

Ersion Sk el J Al Sn Ve
Rlotforcommeardisluse:

Vehicle Inputs / Veh

2- rasm. Chorrahani PTV Vissim dasturida modeli

107




Topical issues and prospects for the development of intelligent transport systems

Tadqiqot natijasi shuni ko’rsatadiki, PTV Vissim dastur orqali real vaqtdagi qatnovni
nazariy bilimlar bilan birgalikda chorrahadagi faza va vaqt parametrlarini optimallashtirish
mumkin.
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TpaHCIlOpTHI/I 601m<ap1/mma HHTECJUICKTYAJ TPAHCIIOPT TUSMMHUHUA )I(Opl/lﬁ
ITHUII
Ky3uee A.Y., Camaoos 3.A.
Tepmu3z 0aenam yHugepcumemu

HNasmatumus pax6apu TtomoHuman 2018 #imn 6 maptma TacaMKIaHraH ‘“ABTOMOOHIIL
TPAHCHOPTHHHU OOIIKAPHII THU3MMUHU STHAJa TAKOMUJUIAIITHPHIN Yopa-TaaOupiapu TyFpucuia’
[1K-3589-connu Kapopaa sca cyHITH imapaa aBTOTPAHCIIOPT XU3MaTIapy COXACHHH >Kaall
PUBOKJIAHTHUPUIITHUHT MaBXY/l UMKOHUSTIApU Ba 3axupanapuaaH TYIIUK
dboiinamaHuIMaETralInry, aBTOTPAHCIIOPT XY KATUKIAPUHU MOACPHU3ALNS KUJIHII 3aMOHABHIA
Tanabnap Aapaxacuia dMAaclurH, COXajaa HIFOp axOopOT-KOMMYHHKAIUS TEXHOJIOTHUSIApU Ba
HHTE/JIEKTYaJl TPAHCNOPT TH3UMMJIAPM €Tapiu Japaxaja >KOpPHM >3TUIMaraHjiurd Ba
MaMJIaKaTHHHT aBTOTPAHCIIOPT XU3MAaTIapu SKCIOPTH Ba TPAH3UTHUHH OUIMPUII CATOXUSATHHUHT
MMKOHUSTJIApH Ba 3aXUpaJlapuiaH TYIUK (oiiaanaHmiMaéTranu KypcaTtuO YTuiras.

By KapopnapHUHT WKpPOCMHM TabMHUHJAII YYyH MaMJIaKaTUMH3/1a aBTOMOOMIIb
TPAHCTIOPTUHU OOIIKAPUII TU3UMHHU SHA/IAa TaKOMUJUIAIITHPUII, aBTOMOOWIIb TPAHCHIOPTHAA
TalMIUiap XaB()CU3NMUTMHU TabMHUHIANI XamJa aBTOTPAHCIOPT XU3Mariapu O030pUHU
HIAKJUTAHTUPUII Ba PUBOXKIAHTUPHUII Yopa-TaI0UpIapy A0 YHKUIMOKAA.

TpancnopTHu  MexaHUW3alMsJall, AaBTOMATJAIITHPHII Ba  aBTOMATJIAIITHPUITAH
OoLIKapHIll BOCUTANIApUHU KYIIaIl acocuaa OOMIKapyB TylIyHUYacH OyT'yHIM KyHJa Y3 MOXUSTUHU
inykoram [1].

AX0JIM COHM Ba TYpMYII JAPa)KaCUHUHI YCHIIN HAaTHXKAcHAAa MaMJIaKaTUMU3 HyIutapuaa
TPAHCIOPT BOCHUTANAPY KAJAUIATHHUHT OIIMIIM Ky3aTWIMOKIA. 3aMOHaBUH TpPaHCIOPT
BOCHTAllapu  CyNEp3aMOHaBHUN  TEXHOJOTHsUIAp OWNIaH  KUXO3JAHWIIUTA  KapamacaaH
ABTOMOOWIIApHA OOIIKapHIIl aBBajjarwiapaek xaBdau OYymubd xonmMokga. MabllyMKH KaTTa
nraxapiiap/ia Ba TPaHCIOPT OKUMH JKaJaJUTUTH KaTTa OYNraH aBTOMOOWI Wyinmapuja aBapusiin
X0JIaT XTUMOJUIATH FOKOpHY OYnaau. Maskyp TU3UM KYTI COHJIHM dJIeMeHTIapra OOFIUK OYnaau Ba
Oy Oopama xe4 Oup Hapca amMaira OIIMpUIMAca HOXYII XOJATIAPHUHT OJJIMHHU OJIMII
mypakkabnamaau. [llynra kapamacian xap JOMM XaM HXKOOUHM Y3rapuiiap y4yH UMKOHUST
TOMWJIAJW, SIbHU  TaBaKaTUMIMK  XOJIaTiapAaH YMKUII Ba  cajlOuil  TabCUpJapHU
MUHUMAJUIAIITUPUIIT MyMKUH Oynaau. bupok, 6y MyaMMOHM XaJl STUIIHUHT KUCKA MYIIaTiy,
MUKJIOPUH €4MMH XUCOOJIaHaIU, ShbHU YHH OyTyHIJIal OapTapad STUITHUHT UMKOHHU OYIMaiu,
YYHKH aBTOMOOWIAPHMHT COHU Tpaccana omud Oopamu. LllyHuHr yuyyH Oy MyamMMOHU
WHTEIJIEKTYal TPAHCTOPT TU3UMH CU(ATIA Xal dTUIIM MyMKHWH, OyHIa (aH Ba TEXHUKAHUHT
I0TYKJTapuaan poigananunanm.
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WHTennextyan TpaHCIOPT — aKJIIM IIAXAPHUHT MYyXUM TapKUOWM KUCMHU XMCOOJIaHAIU.
ByHna MHTEIIEKTyall TEXHOJOTHUIApP, S’bHU HMHTEPHET axCyNoTiIapu TYIWK (oiinananumaim.
TpaHcnoOpT TU3MMUHY TU3MMJIAILITHPUIL Ba KyJUIall JOUPACUHU KEHraUTUPUII UMKOHUHH Oepaau
[2].

WHTemnekTyan TpaHCIOPTHU aMalMETra KOpMH ATUIMIIM OuUp Hedya 3BeHosapla
VOKTUMOUN-UKTUCOANN MaH(aaTIapHUHT KOMIUIEKC SXIIMJIAHUIIA MYMKHH OYiaau, *KymilaaaH
yHuHT ad3ammkiaapu [3]:

e IiyI1/1a XapaKaTJIIaHUII BaKTH TEKalald, XalJOBUNIAPHUHT MEXHAT PECYPCH Ba
nyapaard TMpOaHIIMKIAPHU KaMalTHPaI;

® aTpO(-MyXUT XUMOSICH aMajra OMIUPHIAIN;

e iy uHGpaTy3WIMaCHHU KyPHIIl TAHHAPXHU KaMasi/iy;

® CaHOATHMHI PUBOKJIAHUINN 3Ca KYMUMIMK HITYWIAPHUHT UII OMJIaH TabMHUHIAHUIIH
UMKOHHUSATUHM Oepajiu.

Karra maxapmapna aBTOMOOWJUIAIITHPHUIIHMHT YCHUIIM INAPOUTHIA HWHTEIUICKTYyal
TPAHCIIOPT BOCUTAJIAPHHU >KOPHIA ATUIII 3apypHSTH omaau [4].

WuTennexktyan TpaHCHOPT THU3MMM TYUIYHYAaCMHM AHUKJIAIITHPHUIN YYYH XOPHKUN
MaHOanapia KeITHPUITaH MabIyMOTJIapaaH (onaamaHIIIHI.

Wuremnexryan tpancnopt tusumu (UTT, uarausya intelligent transportation system)—0y
Mypakka®d MyXaHIMCIMK Ty3uiama OYynubd, TpaHCHOPT THU3MMIIAPUHM MOJAEUIAIITHPUII Ba
TPAHCHOPT OKUMHHHU OOIIKAPHILA MHHOBALIMOH MIIUTaHMaNIapaH (oiinananui xucobaaHa iy Ba
dolinananyBUMIapHu KaTtTta axO0opoT Ba XaB(CH3IMK OWJIAaH TabMUHIAWAMIaH, IIYHUHTJEK,
aHbaHABUM TPAHCIIOPT TU3MMIIApUTA HUCOATaH XapakaT WIITHPOKYMIIAPH YpTacHUIard y3apo
TabCUP JapakacCuHU cU(]aT )KUXATHIAaH OLIMPAIUraH aKJId TU3UMIUP. TpaHCnopT TapMOFUAAH
MakcuMai (oiganaHuIl, TPAHCIOPT >KapaéHU caMapaJopiurd Ba XaBQCU3IUTHMHU OLIMPHIL,
TpaHcopTaaH (oiiganaHyBuMiIap Ba XaWJOBUMJIAp Y4YYH KyJaillIMK AapakacUHU SIXIIMJIAIITa
aCOCJIaHTaH Xam/la HIOMIMIMHY THOOMH €pamra Te3Kop MypokaaTHHM TabMHUHIaiu. Hatmxkana
UCTEBMOJUMIIApPTa KaTTa XaXmJa axOOpOoTYaHIMK Ba XaBQCH3IMK TAaKIAUM STHIAAH, Xamja
XapakaT MIITUPOKUYMIIAPUHUHT ¥3apo TabCUp Jlapa)acu CU(PaTUHU OLIMPHUII UMKOHUHH Oepaju.

[ynaunraex, UTT keHr noupana Ky/UIaHWIUIIU aXOJIMTa TPAHCIIOPT XU3MAaTHU KypCaTHILI
cu(aTUHU OUIMPaaH, HYa XapakaTd Ba TALIMII XaB()CHU3IUTUHU TabMUHIANIM, TPAHCTIOPTHUHT
Oapua Typiapua 0K Ba HYJI0BUM TAIIMIIHUHT YcuO OopaéTraH TanabiapuHu KOHIUPUII YUYH
OyTyH maxap Oyin4a aBTOMATJIAITHUPWITaH TPAHCHIOPT OOLIKAPYB TU3UMU HWMKOHUSATIAPUHU
KEHTrauTHupaju.

WNurtennexryan tpancnopt tusuMuaa erakun-Kopes, Cunramyp, SAnonus xucobiaHaau
[5]. By kabu TH3MMIApHHUHT al0Xuaa Tapkuuii kucmapu bocton, Hero-Hopk, Jloc-Amxkernoc Ba
OpankypTaa xoinamras.

Cyurru 15 yinn nunga UTTUHUHT XOpHKUH JaBiaTiapia pUBOKIAHUIIN Ba TapKaJIUIIN
XXI acpHUHT TpaHCHOPT ax00pOT BOCUTAIApH — OOLIKAPYB TU3UMIIAPUHUHT TEXHUK BOCUTANIApU
CaHOATHHU SIpATHII jKapaHUHU OOMIKapuIl OYinya yyTa MapKa3HUHT MIAKJIJIAHWIAIIUTA 07110
KeJIJIu:

e FapOwuit Espomana- ERTICO ITS Europe;
e [llumonwmii Amepukana- ITS America;
e JSmonusana- VERTIS.
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bynnan tamkapu byrok bpuranusa, ®panuus, Uranus, [omwtanaus, benrus, [Benwus,
Yexus, Pymunua pasnatnapupa WTTinapy Mwimmid TU3UMUHH — PUBOXIAHTUPHIL  Y4yH
accouanusiiap TallKWI ATHITaH.

Ymby Myaccacanap caHoaT, (aH Ba JaBiaT OpraHjiIapy BaKWIJIApUHH OUpJaIlTHpIaH.
Maskyp coxa Oyitmya jmoimxajiap HMKTUCOAUETHUHT XYCYCHW CEKTOPH Ba JaBiaT OYIOKETH
TOMOHMJIAaH MOJIMSTAIITUPHIIAH.

UTT tomoHnaaH Xxaj STWIaIUral Macaiaiap Kyiujaaruiap:

u3oxJjall, mapxJjam  (MHTepHperanus); TaliXuciam  (AMarHOCTHKA);  Ky3aTHII
(MOHUTOPUHT); JIOHUXaanr, oanropariani (IPOTHO3); YKUTHII Ba OOIIKaIap.

NTTnapu 60mmka HHTEIEKTyal TU3UMIIapra HucOaran MyxuM axamustra sra. U'TTnapu
uHTeIuIeKTyan axoopot tusumiapu (MAT) 6up typu cudatuna kapam MymuH, oupoxk MAT Ba
UTT ypracuaa katop omuiuiap Oyitnda dapkiap MaBxy.

byryHru xyHza aBTOTpaHCHIOPT/Ia KYJIJIaHUIAETIaH UHTEIIEKTyall ax00poT TU3UMIIApH,
SbHU HABUTALMOH THU3MMJIAP TPAHCHOPT BOCUTACUHMHI JKOWJALITaH >KOMMHU aHUKJIALl Y4yH
Mmymxannanrad. Tpancnoptaa HaBuranuoHn tu3uM cudaruga acocan GPS (Global Positioning
System-pozisiyaning global tizimlari) kymianwnaaum, OyHAa XapakaTiaHyBYM OOBEKTHHHT
reorpapuk KOOpAMHATaNapH >KOMJIAIIMII OaJaHAJUIMHUA I0KOpH aHuKIukaa (5 merpaan 100
MeTprada) aHukiIam WMKOHUHH Oepaau. GPS tusumm Navstar global pozisiya cmyTHHK
TU3UMJIApU CUTHAJUTAPUHU KalTa UILUIAIIra aCOC/IaHTaH.

GPS cunrapu tuzum Poccusna GLONASS ne® HomiiaHaau, JE€KUH YHUHT TapKaJUIIX
Kyaa derapananrad, GPSra HucOaTaH THU3MMHMHI KOMIIOHEHTJIapyd KHMMAT Ba TabapuT
Yirgamiapu KaTTa.

Mob6un anmoka. Mapuipytaa OynraH TpaHCHOPT BOCHUTAJIApU HII peKacura Ty3aTHIl
KUPHUTULI YYyH XaloBUMIap OUiaH anokaaa 6ynaau. bynna xaiiioBun Ba 1ucrnerdyep UCTalrad
BaKT MOMEHTH/Ia MabJIyMOT aJIMAIlIUIIUIAPUTa UMKOHUAT Oepajurad annapar OuiaH TpaHCIOPT
BOCHUTACH KUXO3JaHUILH 3apyp.

[Tei>xuHTr amoka 6o1IKa MOOHIT aJTOKa JKUX03IapH Opacua y3ura Xoc JKuxatTiapu MaBKy/I
0ynu0, OupuHuuAaH, y OMp TOMOHJIaMma, UKKWHYHMAaH, neixep (axar OeiarunapHu KaOyi
KUJIaJH, IEKWH OBO3JIapHU Kalyn Kuia onmaiian. Kymumnnuk kommanusiap acocan 138...174
Mgs nrana3zoHa UILTaNuIH.

ABTOMOOMI XalioBUMIapU Hymnapaa y3apo OOFIaHMIUIAPU YUYH Ba TepMHUHaJUIapna
IOKJIAII-TYIIMPHUII HWIIJTApUHU  OOIIKApHIAa paauoajoKagaH QoNaTaHUIUIApY MYMKHH
O6ymamu. ByHnman Tamkapu paauMoTapMoK, COTKaiId TenedoH anoka Ba Iy KaOu anoka
xu3MaTinapugad  Qoipananumapy MyMkuH Oynmamu. IOxkopuja kentupuwiradl —ajoka
BOCUTAJIAPUHUHT y3UTra XOC KaMUWJUIMKIApU XaM MaBxyna OynuO, ynmapHu Oaprapad 3T,
TPAHCTIOPT UILIMHU caMapajiy TAlIKWI 3Tyl Ba Oomkapui yuyH U TTnapunu unuiab ynkapuira
YKOPHUHN ITUIIT MaKcaara MyBo(OHUK XUCOOIaHa M.

UTT ax6opot tuzumnapu (AT)agan cesunapnu ¢apkiapra sra. bupuHumaan, ax6opot
TU3UMIIApH acocH cudaTuaa MmabiymMoTiaapaan ¢oinanananu, UTTnapuaa aBBano Ouinmum, KeiinH
MabIyMoT. MKkuHYHMIaH, ax00pOT TU3UMIIApH MabJIyMOTJIAPHU KalTa WIIUTAiiiv Ba MHCOH KaOyi
KAJaguraln Kapop y4yyH BapuaHtinap Ttaknud ostagu. WTTnapum nadakar Ounmmmmap Ba
MabIyMoTiapaaH ¢Goigarannd, ednumiiap BapUaHTHHU Takiau@ OTUIIAaWA, OalKd WHCOH
UIITUPOKUCU3 MyaMMoJiapHu OapTapad stui 0Vitnda Kapop KaOys KWIHII XapaKaTIapHu aMmalira
OLLIUPAJH.
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WNTTnapunu xymuiam Hadakat TpaHcopTaa Oanku Wyn nHGpaTy3WIIMacHHU SAXIIUIAIIA
XaM KeHT (oiganaHuIMoKaa. TpaHCIOPT TAPMOKJIAPUHU PUBOMKIIAHTHPHUILI MyaMMOJIAPHHU XaJl
STHII YIYH KCIIEPTIap TOMOHHUIaH OUp HeYa ycyJiap TaBcus TUiras [6]:

-3KCTEHCHB, HY1 MH(paTy3WIMaCUHU KypUIL;

-MHTEHCUB, TPAHCIIOPT OKUMHUHU ONTHUMasulamTupu Ba 6omkapuiiga MTChu kysuiam.

XoprmK MaMiIakaTIapy XyKyMaTJIapyd TPAaHCIOPT MyaMMOCHHHM XaJl JTHIIA WUHTECHCUB
ycynnan doigananumay 1o3uM tonumrad. UTT-aBroMoOwm1 HyiapuHUHT TPAaHCTIOPT OKUMUHH
YTKa3yBUaHIUK KOOWIMATHHHM OIIMPULIHUHT MYyXUM, SBHHM camapald Ba XaB(CH3 Japaxxacu
xucobmanamu. Amepuka Kymma Ilratnapu xykymatn UTTHU daon puBOXIAaHTUPMOKAA Ba
Kynad KyBarinamokga. UyHKH SHTM aBTOMOOWI WYIJIApUHH KYPHUIIHHHT CTaHIApT YCyJIHIaH
Gbapkiu Ynapok, Ma3kyp MyaMMOHH €UUIIHUHT (OHIaIN YCyIH XUCOOIaHAIH.

WUTT GomKkapyBHHUHT SHTY TU3UMIIAPH XUCOOJIAHAIM BA YHUHT KOPHUH STHIINIIH OJTUHTH
aBromarnamtupwirad Oomkapys TuzuMu (ACY) Ba OomkapyB axO0opoT TH3UMIIAPUHU
QJIMAIITHPUII UMKOHHUTIA 3ra. Yiap MabJyMOTJIApHU TapKaJluiiy Ba (pa3oBuil MyHocabatinap kaOu
MYXHM OMMJIApPHU XUCOOTra oJau.

WHTesuiekTyan TpaHCIOPT TU3UMIIApH KaTTa XaKMJaru MabJIyMOTJIapHU Ba YTa Mypakka0
HIapouTIIap/ia Kapop Kadyll KMIIHII BOCUTAcH cU(aThIa XU3MaT KUJIaIu.

Alinn maittna, PecriybnukaMu3HUHT 6 Ta OJUN TabJIMM Myaccacacu, )Kymiiajian Tepmus
nasnat yauBepcutetd xam ERASMUS+ nactypu acocuna 586292-EPP-1-2017-1-PL-EPPKA2-
CBHE-JP “Intelligent Transport Systems: New ICT based Master”’s Curricula in Uzbekistan”
(“UHTeNTeKkTyal TPaHCIOPT TH3MMIAPH: Y30EKHCTOHIA SHIM aX6opoT KOMMYHHKAIHOH
TEXHOJIOTUSUIapra  acoCjaHraH  Marucrparypa HYHanumm’)  JIOWMXAacu  UIITUPOKYHCH
XHUCOOIaHaIH.

JloltnxaHuHr acocuii Bazuganapu Kyiuiaruiapaad noopar:

-uHTeuIeKTyan TpaHcnopT Tusumu (UTT) Oyiinua SHru MarucTpiauK JacTypUHM HILIa0
YUKHULI;

-AKT 06a3zacuna UTT naGopaTopusiiapyuHu SpaTu;

-YHUBEpCHUTETJIap Ba )KaMoaT TAlIKUIOTIapU KOPXOHAJIapH ypTacua ajJoKajiap YpHATHIL.

Jloitnxanusr Makcaau UTT sHru aBno MyxaHIuciapuHu Taiépan yuyyH HHppaTy3uiMa
Ba TH3MM SpaTHIIIAH wuOopaT. YmOy MyXaHaumcoap Y36eKHCTOHIA JNaBIaT GOIIKApyBH
OpraHjlapy, CaHoaT Ba XYCYCHH MCTEbMOJHUHI Maxa/UIMM Ba MHUHTAaKaBUM TpPaHCIOPT
MyaMMOJIapUHH €YHIITa KOAUDP OYIHIIaau.

FOxopunarunapau xucoOra onrat xonaa, Pecimybnukamusaa Maskyp coxa 6yitnua EBpomna
CTaHJapTH JoWpacHjia eTyK MyTaxaccuciap Talépiaml acocuja HHTEIIEKTyall TPaHCHOPT
TU3UMJIAPUHA MaMJIaKaTUMM3 XyIyAuJa KEHI >KOPHIl 3THII Ba MaMJIAKATHUHT aBTOTPAHCIIOPT
XU3MaTJIapyu OJKCIOPTH Ba TPAH3UTHHH OIIMPHUIN CAJTOXUSATHUHUHI HUMKOHMSTIApH Ba
3axypanapujiaH TYIHK (HoWgamaHuI, XapakaT XaB(QCU3IUTHHN TabMHUHJIANI Xamja TaIlWIl Ba
TPAHCIOPT TAPMOKJIAPUHU KYPHUII XapaXkaTJIapUHUM MHUHUMA/UIAIUTUPHUII Ba MAaKCaailu
HUYHaNTHPUII UMKOHUATIApUHH Oepaju.

Mamnakarumuzga xam UTTnapy MW TH3UMUHY PUBOXKIIAHTUPHUII YUyH YIOIIMAaJap
TAIIKWJ STUII Ba Mas3Kyp yOIIMajap caHoaT, (aH Ba JaBiaT OpraHjapy BaKHUIAPHUHU
OupramTHpraH 1acTypiap Ba JoWuxanap MAaK/UIAHTHPUILHN 3apyp.
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AH@M.?;‘COH MAUWUHACO3IUK UHCMUmMymu, V36€KMCWIOH Pecny6ﬂul<acu

Ym0y Makonaaa ep YCTH TPAHCHOPT BOCHUTATAPUHU XaB()CHU3JIWTHMHM TaMUHJIAII 4opa-
Taadupnapu Eputud GepuiraH.

V36exncron PecryGnmkacuna MyCTaKMIUTHKKA SPHINTAHAAH OYEH ep yCTH TpaHCIOPT
BOCHUTAJIAPUHU MIIUIA0 YMKHUII PUBOXKIAHUO KETAU. AHMKOHJArd €HIMJI aBTOMOOUIUIap UIiad
YHMKApHII KOPXOHACH XO3MPIH KyHaa HadakaT Y36eKHCTOHIA YeT JAaBIaTiapAa XaM y3HMHHHHT
XapuAopJIapuHH Tomau. Yoy KopxoHa xo3upru jnasupra kenu6 130000000 gaH OpTHK €HIWI
aBTOMOOMIIIap nitad ynkapau (www.gmuzbekistan.uz)caiiT opkanu Oepuiarad MabIyMOTIapura

kypa 2000 inmnapra Hucoaran 120 6apaBap TpaHCIIOPT BOCUTANIAPH OPTTAHIMTUHU OUIAMPATIN).
by Ycum #yn xapakaTUHM XaB()CHU3IUTUHU OPTHUILUIA ONMO KEIUIIM HaTH)Kacula TPaHCHOPT
BOCHTaJlapyu OUJIaH BY)KyZAra KeJlaJuran 0axTcu3 XoJucajiap TEXHOreH XaB(diap nunujga OupuHIn
VpUHHHU SrajylaMoKia. bupruHa AHIWXKOH BWJIOATHIA 103 Oepa€TraH aBTO XajloKarjap Oup
CyTKaja ypraya 5 TaHM TalKWI 3TMOKAA. byHu optuna 5 Ta omna Ba yJlapHU €TUM KOJIAETraH
dap3aniapu TypuOau pecrnyoauka Oyitnua onmub kypcak 14 ta BunosaT, Kopakannok aBTOHOM
Pecny6nukacu, TomkeHT maxpuaard (GOXusiam Hya aBTOMOOWI TPaHCHOPT aBapUsIIAPHHU
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KamJiacak Oy JKyaa karta XaB( skaniauru aéuaup. LLIyHHUHT ydyH X03Upru KyHaa XaB(GCH3IUKHA
TabMUHJIAIITA KaTTa STHOOP KapaTHIL 3apypAHp.

1-pacwm. [Iu€nanap itynakdanapu Typiiapu, a) Ba 0) — yn yCTH KYIpUKIapH,
¢) — nuénanap Mynakyaiapu
Bynunr yuyH nuénanap xapakaTuHd xaB(CHU3IUTHHU TabMuHIam 3apypaup. Lllymapau

XucoOra oNraH X0J/1a, Iaxap Ba YHTa SKUH Xyayajaapa sHrd Wy yeTu Tuéaanap XapakaTiaHHuII
#iy TaKuamapuHn KypHur Makcaara MyBoboux (1a, 16-pacmnap). Myn yeru muéna #ymapu ep octu
nuéaa Mynnapuaad KypuiIduil )KMXaTHAaH ap30H Ba 3aMOHABUH HYyIimapuMusra ry3aiiiukK Oaximn
9Tu6 Typanu. Ep ycTu TpaHcnopT BocuTangapuiaH nuéganap myaakdacuaa nuénaiapHu YTKa3uo
o0opHuIl y9yH TYXTa® TYypHUIIM HaTWXKacuja arMocdepara YUKAE€TTaH 3apapiii rasjiapHu
SKOJIOTHUSITAa TABCUPU XaM Kamasiu. by ep yctu nuénanap ynakuamapuHu Kypuin Xxap tapadiaama
dopamunup. IOkopumaru Ilc-pacmpa nménanap WynakyadapuHUHT Oup Heda Typiapu
TacBUpiaHrad [1].

Xozupru naBpra kenud nuénanap XaBQCU3IUTHHU TAbMHUHIANI YIYH aKHIIM TUERamap
HynakuyacuHU KypuIll BakTH eTHO kenau. byHmaii ifynakdyanap KypHJIdIIN BUJIOSATUMU3 MUKECH A
xap KyHu Oynmaérran (poXusim xoaucanap OJTUHU ONUII UMKOHMHM Oepamu. SIHTU Typaaru
nuénanap Mynakdagapu akJUTMid OONIKApWUIIYyBUM KypHJIMajlapra, mMacaiaH, XapakaT JaTYuKId
KHU3WJI Ba ST PaHTIIH EpUTTHYIapTra aCOCIaHTaH 0yiuo, muénanap YTHII )KoiIapuia YypHaTHIHO
Xapakarra KeiraH nuénara kKepakiau xabapunHu Oepanu. By wHCOHNapna HMKKUIaHUILIAPHU
OJITMHU OJIaJIH, 11y OwyiaH Oup KaTopja WYIHHM KecuO yTHIra Kam BakT capudiall UMKOHUHA
oepamu. LllyauHraek, nuénanap YTUII )KOHUAA TPAHCTIOPT BOCUTAIAPUHU y30K TYPHO KOTHIIUHU
OJIIMHM OJaJii Ba aTMocdepara 4nkaéTraH ra3jiap MUKIOPUHU KaMaiTupaau. Yoppaxartapaarua
cBeroopiapHu SHeprus MaHOalin cudatuaa KyEem mnaHemnapuaaH QoiJamaHuIl MakKcaara
myBoppuk (2-pacm). Ky€m mnanennapuHUHT KYJIIaHWIMAIIM 4Yoppaxada IOUMUN TPaHCIOPT
XapakaTUHU SXIIWIANI, OIyHUHTJEK, XapakaT JaTYMKIM KU3WI Ba SIIAJ PAaHIVIM EPUTTAYIAp
cuaruna LED €purrnunapuHUHT KYJUTAHWIIAIIN YHEPTUSIPECCYPCTEKAMKOPIUKHI OLTUPA/IH.
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2-paCM. XaB(I)CI/ISJ'II/IKHI/I TabMHHJIAIIIa MS'/'J'DKa.HJ'IaHI‘aH Kyem I¢InOonaHeaIn

Byrynru xynna, Poccus Ba Oomika Oup KaHua pUBOJKIIAHTaH JaBiariapia ymoy THU3UMra
VTriran 0ynu0, y Kepakiiv KyE KyBBaT MOYJUIApH TYTUTAMU-KYEIT HYPHUHH DJICKTP SHEPTUACUTA
aitmanTHpHI; OaTapesHH 3apsyIall — Cy3yBUH KyEIm MOyJUTApHHHA OapKapop XoJra KeITHpaan
3apspIain; OaTapesiap — JHEPrusHU TYIUIalm Ba cakjamr, Tpad@UKTOp — TPaHCIOPT HypHU
pexumunu ypHatuii; LED uupokiap — doppaxana xapakaTIaHUIl HABOATHHU HA30paT KWW
Kalu Kucmiapaan tamkui tonrad (3-pacm) [2]. Ky€m nanennapu iynHuHT Typura Kapab 4,5-7
metp, LED uupoxmap sca 2,5-3 Metp OanaH MK/ sKOUIAIITHPHUIITAH.

Kpbiiuka kopnyca

g

ConHeyHas naHenb
B )
[ i |

3-pacm. Kyém manenu acocuit KucMiIapu cxeMacu

AkkymynsTop

3aMOHaBUI IOKOPH CaMapaJopiiuKra sra >HeprusiHu texainuran LED épurrnunapu
aBTOHOM Ky€II raHesu 6una KyBBatiaanumy, LED éputruunapu HypH iy XxapakaTHHU TapTHOTa
COJIMII UMKOHMHM Oepuiu OmnaH axpaiaul Typaau. byHnait Typaaru xapakatr XxaBQCH3JIUTHHU
TabMHUHIJIALI 4YOpa-TaJ0upalapuHd HIUIA0 YMKHUII Ba XOPUM STHUII y4yH ajbarra Mayakaiu
KaJpiap Tal€piam MyXUM aXaMHUsTra ora.

Xynoca Kuinb aitrannia, OyryHru KyHjaa, ymoy coxa Oyiinua MHCTUTYTA WHTEJIEKTYyall
TPAHCHOPT THU3MMIIAPY WYHAIMIIMAAQ SHTA aBJIOJ MYXAaHJIWCIApUHU Tal€priam  y4yH
UHOpaTy3uIMa Ba THU3UM spaTHIITa MyJDKaulaHraH “HuHTeneKTyal TpaHCHOPT TH3UMIIAPU:
AKTra acocmaHraH Y30eKHCTOH ydyH SHTM MATHCTpaTypa HacTypu’” IOMHXacH HII omud
6opmokaa. Yly noinxa goupacuia AHIMKOH BUIOATH XyAyAJapua TPaHCIOPT TU3UMIIAPUHU
OormKapuill, XaBQCH3JIMK YOpaJlapUHU KYPHII MacajlaJlapd COXaCH1a KeHI KAMPOBJIH U3JIaHUIILIap
nynra Kyuuiaau.
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TpancnopT OKUMH Ba TAPMOFUHU ONTHUMAJJIAIITHPHIIIA HHTEJIEKTYaJ
TPAHCHOPT TU3UMHHH KYJIAII

Kysues A.Y., Camamoe.3.0., Awypoe 3.T
Tepmu3z oasnam ynueepcumemu, Y30ekucman.

Ma3zkyp MoKoJiaZja MyJIbTUMO/AJ TPAHCIOPT TAPMOFUHU PUBOXKJIAHTHUPHUII MacalacuHU
CUMIIHUHT YMYMHUH CXEMacH KeNTUpHWITaH Oynu0, MacalaHWHT e4ynuMH rpadiap Hazapuscu
acocuzia Uyn wH(paTy3WwIMacHHH KypHII XamjJa TPAaHCHIOPT OKUMHHH ONTHMAJUTAIITHPHIN Ba
OoIIKapuIga MHTEJJIEKTYaJl TPAaHCHOPT TU3MMHUHHM KYJUlall —Makcaara MYyBO(UKIUTH
KYpCaTHIITaH.

KamuT cy3aap: aBTOMOOWIIb TPaHCHOPTH, JIOTUCTUKA, TPAHCHOPT TApMOFH, y3el, €,
TPAHCHOPT TAPMOFHM YYaCTKACH, ONTHUMaJ, YTKa3UIl KOOWIMATH, Macaja, €4YUMH, IOK OKUMH,
porpaMMma, MHTEJUIEKTYall TPaHCIOPT.

TpancnopT MamIakaTHUHT UKTUCOAMETH YUYH DHI MYXUM axaMmHsTra sra XucoOjJaHaau.
XyAyAHMHT Xap OuUp peruoHu ypracuja ajoKaHU TabMUHIOBYM TPAHCIOPT TU3UMHU XOJATU
MWUIMNA UKTUCOOUETHUHT TYPFYH PUBOKJIaHMIIM OuiaH yamOapuac Oornmukaup. MmoHwin Ba
IOKOPUTEXHOJIOTUK TPAHCIOPT HMH(PATy3WIMa >KaMUSATHUHT IOK Ba MAcCaKUpJap TalIUIIIard
Yycub kemaérran TanabuHU KOHIMPUII UIMKOHUHM Oepaau. byHaall XonaTia 10K OKUMIIApUHU Xap
OMp TPaHCIOPT TypH TapMOFH OYinya “onTuMan Takcumianr’’ ¢akaT Iy TPaHCIOPT JoMpacuaaru
“okan onTUMyM HM Oepanu. MacajgaHu acia MOXUSTH dca IIYHJIaKU, TAIIUIITHUA TYPIH TPAHCTIOPT
TapMOFHUra ONTHUMall TaKCHMMJIAll acocuia “riao0an ontumymra’ spumunyaup. LIyHUHT ydayH
XyIyJl aBTOMOOWJIb Ba TEMHUP HYII TPaHCIOPT TapMOKJIAPUHHU OUpraaukia, KOMIJIEKC paBHUILIIA
ypranuin Makcaara MyBoGUKINP.

AXOnM COHM Ba TYpMYyHI Japa)XaCUHHUHT SIXIIWIAHUIIM, XYyAyZJap ypracuia IOK Ba
naccakupiap aJMallMHYBM OUIMIIM HaTWXacuJa MamjakaTUMU3 Hyinapuja TpaHCIOpPT
BOCHUTAJIapH KaJAIUTH YCUIIM Ky3aTHJIMOKJAa. MablyMKHM KaTTa ILIaxapjapia Ba TPaHCIOPT
OKMMH KaJJaJIJIUTH KaTTa OYIraH aBTOMOOWI HyJuiapua aBapusid X0JIaT SXTUMOJUIUTH FOKOPU
Oymamu. 3aMOHaBUH TPAaHCHOPT BOCHUTANAPH CYNEP3aMOHABUN TEXHOJIOTHsTap OWiaH
KUXO3JIaHUIIINTAa KapaMaclaH aBTOMOOWJUIapHM OOIIKApHINI aBBajjaruiapiek xaBduu OYmud
KOJIMOKJa. Ma3Kyp TU3UM KYTI COHJIM dJIEMEHTIIapra OOFIuK Oyaau Ba Oy 6opama xeu Oup Hapca
amaJra olupuiIMaca HoXyul XOJIATJIApHUHT OJIIMHY OJIMII MypakkaOiamanau. [llyHra kapamacian
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Xap JOUM XaM WKOOHI Y3rapuiniap yayH UMKOHHST TOTIUIIAIH, STIbHU TaBaKATYMIINK X0JaTiaapaan
YUKHII Ba CATONH TabCUPIAPHU MUHUMAJIAIITUPUIIT MyMKUH OYaan. BUpok, 0y MyaMMOHH Xai
STHUIIHUHT KUCKa MYIIATIHA, MUKIOPUN €UYMMHU XHMCOOJIaHAIW, ShbHU yHU OyTyHIai Oaprapad
STUIIHUHT UMKOHU OYJIMaii/iu, YyHKH aBTOMOOWJIJIApHUHT COHY Tpaccaaa omub 6opanu.

Pecniybnuka MaxcynoT Muuiad YMKapyBUMIAPUHHUHI Y3 MaxXCyJOTHHM MYKH Ba TaIlIKH
6o30pnapra oiu0 YMKUII TanabllapuHU KOHAMPYBYM XaB(PCH3 Ba KaM XapxK TPaHCIOPT
TapMOKJIapUHU PUBOXKIIAHTUPUIL 10J13ap0 Macagaaup.

TpancnopT TapMOFHMHHU aHMKJIAll Ba YJapHU PHUBOXKJIAHTUPHUII MAacCaJacCUHU XYAYH
[IAPOMTHra MOC WJIMHI acociaHMmaraH 0a3a acocHaa XaJl 3TUII aH4Ya Mypakkad XucoOIaHaIH.
XyAyA axoiu MYHKTJAPUHUHI TPAHCIOPTIM TAbMUHIAHTAHJIWIUHU OIIMPUIL, TPaHCIOPT
TapMOKJIapH/ia I0K OKMMUHU ONTHMaJl TaKCHMJAIl Ba TPAHCIOPT TapPMOFUHU PUBOKIAHTHPHIL
VU4yH WJIMHUH acocliaHTaH ycnyouérman ¢oimananum makcaara myBopukmup. LIyHWHTICK,
HHTEJIEKTYaJl TPAHCHOPT THU3MMMHHM XOPHH 3THII OWIaH XYAYA MYJbTUMOJAl TPAaHCIOPT
TApMOFUHHU PUBOKJIAHTUPUII Ba TapMOKIaH camapanu (oiinaiaHuil UMKOHUATIAPU KEHIasIu.
by Oopana “Intelligent Transport Systems: New ICT based Master”s Curricula in Uzbekistan”
(“UHTeNTeKkTyanl TPaHCIOPT TH3MMIAPH: Y30EKHCTOHAA SAHTH axOOpPOT KOMMYHMKAIHOH
TEXHOJIOTHSUIApra aCOCIIaHTaH MarucTparypa MyHaluim’) JOMMUXacu Joupacuaa aMaanil uiuiap
00 OOPUIIMOKIA.

IOxopua kentupuiraniapHy Xajl €TUIl YU4yH 3KCIepTiiap TOMOHUAAH OUp Heda ycysuiap
TaBcus dTUITaH [1]:

-9KCTEHCHB, U1 MH(paTy3WIMacCUHU KypUILI,

-MHTEHCHB, TPAHCIOPT OKUMHUHHU ONTHUMaJUIamTupui Ba 6omkapuiga MTChu kyian.

DKCTEHCUB, TbHU MY HHPpaTy3UIMacHHU KypHIl OYiinya kynruHa MyasuidaapHuHr [2]
¢dukpura xkypa TpaHCHOPT XM3MATIApU OO30PUHHU 3aMOHABUH OOCKHYAA PUBOXKIAHTUPULIHUHT
OyHmaii uWH(QpaTy3yIMacu XalKapo TpPAHCHOPT KOPHAOPJIAPUHU XUcoOra OJraH XoJaard
MYJIBTUMO 1]l TPAHCHIOPT TAPMOFUAMP.

MyabTHMOAA TAIIMILIAP—KAMUJA UKKA TPAHCHIOPT Typu OWJIaH MamJjlakaT MuYujaru
tamunuiapaup [3].

TpaHcnopT TU3MMHHUHI acOCHMM  XapaKTEPUCTHKacCH YHUHI TabMUHJIAHTAHJIUIU
xucobnana . TabMUHIAHTaHIUK Oapya pernoHiapra HucOaran XyAyAHUHT (TyMaH, maxap €ku
KOpUI0p) reorpaduk >xoinamyBy ap3aanury Ouaan aHuKIaHaau [4].

KaMm xapk TpaHCIOPT TapMOFMHHU aHHUKJIAII rpadiap Hazapusacu ycyauaa OaskapuiIHILN
TaBCHs STHIIAAU. byH1a aBTOMOOMIIB Ba TEMUpP MY TPaHCIIOPT TYPIAPUHUHT MaBXKYyJ] yHKTJIApU
(xyHaTum, KaOyn KWJIWIN, WKTHUCOIWW-TEXHUKABUH, YTKA3WIl KOOWIMATH Ba OOIIKa
Kypcatkuuiapu OVitmua) rpadaHusr ysemnapu cudatuga Kypcatuiaaad. Xap XWI TPaHCHOPT
Typiapu TyTalllaH MaH3WUIap, SbHU OUp TpaHCHOPT TypHuJaH OOLIKacura KailTa roKjaml
UMKOHHUSITH MaBXyJ OYIraH MyHKTJIap MOC paBHIa OUp HeuTa MaH3WLIap KYpUHUIIJIA
TacBUpJaHaAu. Yiap OONLUIaHFUY-CYHITH  omepauusiap Oyimua kenuO®  yuKaérra
XapaXaTJIapHUHT UKTHCOAUN KYpcaTKU4iIapuHH OenruioBuu Eitnap Ownan oupuxtupunaau (1-
pacm).

By ycyn TpaHcnopT TapMOFH/Ia 10K OKUMJIApUHHA ONTHMAaJUIAIITHPUIITa aCOCIaHTaH 0yano
[5,6] , Mma3kyp ycyaaa Oup BaKTHUHT Y3WJa TAPMOK/A FOK OKMMJIAPUHHM ONTUMAJIIAIITHPHUII Ba
TPAHCIOPT TAPMOFMHM PUBOKIAHTHPUIL MacajlajJapy y3 €4UMHAHU TOTIAIH.
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— - = -TeMHp Hy.1;

-aBTOMOOMIB HYJIH;

-00IIIAHFHY ONepAIHAIAD;
@ -CYHITH onepamasiap.

1-pacm. Tankuk sTUnaéTran Xyaya Wy TApMOFH CXeMacu

Macananu euuin xapa€Huja TPAHCHOPT TApPMOFUAArM aXOJM IMyHKTJIApUHU (y3eJIapHH)
OUPUKTHPYBUH EiNIap XapaKTEepUCTUKACH ydacTKaylapra Kyiluiaau Ba oK (TpaHCIOPT) OKUMH KaM
Xapk €WnaplaH YTWIMIOY TabMUHJIAHAaIU. Ma3Kyp Macana €4MMH KOMIIBIOTEpP TEXHUKACH Y4yH
TY3WITaH JacTyp €paamuaa oJuHa u [7].

Maskyp ycnyd acocwaa Kymnailh WY TapMOKJIapu AaHUKIAHUO, VYIApHUHT PHBOX
JapaxajlapuHu OOCKMYMa-OOCKMY OLIMPHUII peXacu aHUKJIaHaau. TpaHCIOPT TapMOFUHU
PUBOXKJIAHTUPHUII acOCaH HYIJIAPHUHT TPAaHCHOPT AKCIUTyaTallMOH XOJIATHUAAH Kenubd YHKuO,
HaBOaTH OmilaH amaiira ommpuiaau. by aca Xyayn TpaHCIOPT TAPMOFUHU PUBOXKIIAHTHPUIIT YUYH
@XpaTWIraH KanuTanl MaOJaFllapuHu palyoHall TaKCUMJIAHMIIMHU TabMUHIaiau. Hatmxkana
XyIoyJaru TyMaHjiap ypTacuaaru Kyjaai TpaHCIIOPT ajJoKaJlapH IIaK/UIaHa U Ba IOK Ba I1ACCAXKUP
OKMMJIApUHHU €TKa3uIll TaHHApXxW KaMmaWtupwiagu. LyHMHraex, TpaH3UT CaJOXUATUMHU3HU
OLIMPUII UMKOHUHU XaM Oepajy.

XoprKk MamIlakaTiaapy XyKyMaTiapy TPaHCIIOPT MyaMMOCHHH XaJl 3TUIIIa HHTeHCHB [1]
ycynaad ¢oinananuimng 1o3uM Tonumrad. UTT-aBToMoOu HyutapuHUHT TPaHCIOPT OKUMUHU
VYTKa3yBUaHJIMK KOOWJIMATUHU OIIMPHUIIHUHT MYyXUM, S’bHM caMapajiu Ba XaB(cH3 aapaxkacu
xucobmanagu. Amepuka Kymma Ilratmapu xykymatu UTTHu daon puBoXIaHTHPMOKAA Ba
Kymab KyBaTiaMokaa. UyHKH sSHTM aBTOMOOWJI MYJUIapUHM KypPUIIHUHT CTaHIApT YCyJIuIaH
dapkau  ynapoxk, MasKyp MyaMMOHHM €UHMIIHUHT (oiinanu ycynu xucoOnaHanu. Maskyp
MacaJaHUHI e4uMHU Omiinda “Xyaya TPaHCHOPT TapMOFMHM ONTHMal PUBOXKJIAHTUPUII Ba
UCTUKOONIIard 10K OKMMIJIAPMHM caMapald Y3JIalITHPHUINAA JIOTUCTHK TaMONMJUTApDHU KEHT
KyJanr’”’ MaB3yCcuIaru aMajinii JIOMMxacu JOMpacua TalbIMbIOTHIILIAPH 0JIUO OOPUIMOKAA.

TpancnopT OKUMHHHM ONTUMAJIAIITUPHUIN Ba OOLIKAPHUIIA HHTEIJIEKTyaldl TPaHCHIOPT
TU3UMUHM KYJUIalll TPaHCIOPT TapMOFUAAH MakcuMasl (poijanaHuII, TPaHCIOPT Kapa€HU
camapaJlopJIMry Ba XaB()CU3IMTMHH OLIMPUILL, TPAHCHIOPTAAH (oiinananyBumiap Ba xaiiioBuniap
YUYH KyJalJIMK 1apa)kaCUHU SIXIINJIAIITa aCoCIaHral XxaM/a MIOMWIMHY THOOMH Eépiamra Te3Kop
MypoxaaTtHu TabMuHIaWau. lyHuHraex, Wyn wuHbpary3swiIMacMHM KypHUIIl TaHHAPXUHU
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KaMalTUpUIl ~ UMKOHMATUHH  Oepamu. Hartwkaga wucTebMomymiapra Karra — Xaxmja
axOOpOTYAHJIMK Ba XaBPCHU3IUK TAKIUM JTUJIAIU, XaMa XapakaT UIITHUPOKYWIAPUHUHT Y3apo
TabCUp Japakacu cu(paTHHU OUIMPHUII UMKOHUHM Oepaau. Amepuka Kymma Hltarnapu, SAnonus,
I'epmanms, @pannys, XuToit kabu puBokJIaHTraH MamtakaTiapaa 20-30 W aBBaJl TPAaHCIIOPTHU
OolIkapuIga Ma3Kyp TEXHOJIOTHUIapAaH KeHT (ol JanaHuiIraH.

WNuTennextyan TpaHCIOPTHU aMaiuérra S>KOpPHM OSTWIMIIM OHp Heda 3BeHoJapia
VOKTUMOUN-UKTUCOIUIN MaH(paaTIapHUHT KOMITJIEKC SXIIMIAHUIIA MyMKUH OYnaiu, >KymiiagaH
yYHUHT ad3amumkiaapu [8]:

e iiynJa XapakaTJIaHUII BaKTH TeKalalu, XalJOBUMIAPHUHT MEXHAT PECYpPCH Ba
nyiapaard TMpOaHIIMKIAPHU KaMalTHPaI;

e arpo(-MyXHUT XUMOSICH amaJira OlUPUIaIu;

e iy uHdpaTy3uIMaCUHU KypHIIl TAHHAPXU KaMasi/iy;

®  CaHOATHMHT PUBOXKIIAHUIIIM 3Ca KYMUMUINK UIITYHWIAPHUHT Ul OMIaH
TabMUHJIAHUIIN UMKOHUSATUHU Oepaii.

Wutemnexryan tpancniopt tuzumu (UTT, unrmuzga intelligent transportation system)—6y
Mypakkad MyXaHIHCIHK Ty3uiama OYynu0d, TpaHCHOPT TH3UMIIAPUHH MOJACUIAIITHPHIN Ba
TPAHCIIOPT OKUMUHU OOIIKApHUIIIIa HHHOBALIMOH EH/IOIIYB XMCOOIaHAIN.

Aiinu maittna, PecmyOnukaMu3HUHT 6 Ta oMU TabJIUM MyaccacacH, xymiaaan Tepmus
nasiat ynusepcutetn xam ERASMUS+ nmactypu acocuna 586292-EPP-1-2017-1-PL-EPPKAZ2-
CBHE-JP “Intelligent Transport Systems: New ICT based Master”’s Curricula in Uzbekistan”
(“UHTeNTeKkTyal TPaHCIOPT TH3MMIAPH: Y30EKHCTOHJA SHIM aX6opoT KOMMYHHKAIHOH
TEXHOJIOTHSUIApra acoCJIaHTaH MarucTparypa WyHanmumu’’) jJolnxacu OViimdya TaaKuKOTUIILIaApH
00 OOpUIMOKIA.

IOxkopumarunapau xucoOra onran xonnaa, Pecnybnukamusaa Ma3kyp coxa Oyitnda EBporia
CTaHJapTH JoupacHujia €TyK MyTaxaccuciap Taiépiaml acocuja HHTEIIEKTyall TPaHCHOPT
TU3UMIIAPUHA MaMJIAKaTUMH3 XYyAyAUJa KEHT KOPHIl STUII Ba MaMIJIAKATHUHT aBTOTPAHCIIOPT
XU3MaTJIapd JKCIOPTH Ba TPAH3UTUHU OIIMPHUIN CAJIOXUATHUHUHI HWMKOHHMSTIApU Ba
3axypanapuial TYauK ¢oialaHuil Ba TPAHCHOPT TapMOKJIAPHHH KYPHII XapakaTJapuHU
MUHUMAJIAIITUPHUII Ba MaKCaIA HYHANTUPUIIT IMKOHUSTHHU Oepaju.
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ABTOMOOMJIb TPAHCIIOPTUHYU O0OIIKAPHUIIAA HHHOBAIIMOH €H/IOIIYB
(MHTEJJIEKTYaJl TPAHCTIOPT TU3UMJIAPH)
Towkynoe A.X.,Camamos 3.0.
Tepmus oasnam yHusepcumemu

JaBnatumus pax0apu Tomonugan 2018 imn 6 mapTaa TacaukiaHrad ‘‘ABTOMOOHIIB
TPAHCTIOPTUHH OOIIKAPHII TU3UMHUHU SHAJA TAKOMUJUIAIITHPHUII YOpa-Taa0upiiapu Tyrpucuaa’
[TK-3589-connmu Kapopma aca cyHITH Hmmiapaa aBTOTPAHCIIOPT XU3MATIApH COXACHHH Kajall
PUBOKIIAHTUPUTITHIHT MaBXY/T UMKOHUSTIIAPU Ba 3axupanapuaaH TYJIUK
doiinamaHuIMaETTalINI{, aBTOTPAHCIIOPT XY KATUKIAPUHU MOJACPHU3ALMS KUJIHII 3aMOHABHIA
Tanabnap Aapaxkacuia dMAclIUTH, COXaJga HIIFOpP axOOpOT-KOMMYHHKAIUS TEXHOJOTHUSIApHU Ba
HHTE/UIEKTYa]l TPAHCHOPT TH3UMJIAPU €Tapiu Japaxaaa >KOpPHM OSTUIIMaraHjinrd Ba
MaMJIAKaTHUHT aBTOTPAHCIIOPT XU3MATIApH IKCIOPTH Ba TPAH3UTHHU OUIUPUII CATOXUSTHHHHT
UMKOHHUSATIAPH Ba 3aXxMpajlapuia TYIUK GoigamaHuIMaETrann KypcaTuO YTHIITaH.

By KapopnapHuUHT IKPOCHHHM TabMHUHJIAII YYyH MamilaKaTHMH3a aBTOMOOWIIb
TPAHCHIOPTHHU OOUIKAPUIN TH3MMHHHU SHaJa TaKOMWIIAIITHPHUIIL, aBTOMOOWIIb TPaHCIIOPTHIA
TalIMIUIap XaB()CHU3IUTMHU TabMHUHJAII XamJa aBTOTPAHCIOPT Xu3Mariapu O030pHUHU
HIAKJJTAHTUPUII Ba pUBOXKIIAHTUPUII Yopa-Ta0UpIapy UILIA0 YHKUIMOKAA.

AXOIM COHU Ba TypMYIIl JapakKaCMHUHT YCUIIIM HATHKAacHa MaMJIaKaTUMH3 HyIuiapuaa
TPAHCTIOPT BOCHUTAJApU SKAAAIUTHHUHT OIIMIIM KYy3aTHJIMOKJAA. 3aMOHaBHM TpPaHCIOPT
BOCHTAllapu  CyNEp3aMOHaBHUM  TEXHOJOTHsUIAp OWJIaH  KMXO3JAHHIIWTa  KapamacaaH
aBTOMOOWIIApHHA OOIIKApUI aBBajAarwiapAek xaBhau O0Yynud KoiMokma. MablyMKH, KarTa
nraxapJijiap/ia Ba TpaHCIOPT OKMMHU KaJaJUTUTH KaTTa OyiraH aBTOMOOWIb HyJuiapuaa aBapusiain
XO0JIaT 3XTUMOJUIUTH IOKOpU OYnanu. Maskyp THU3UM Ky COHJIM 3J€eMEHTapra OOFjHK Ba Oy
Oopana xe4d Oup Hapca ¥3 BaKTHa aMajra OUIMpUIMAaca HOXYLI XOJATJIAPHUHT OJJIWHU OJIMII
Mypakkabnamanu. IllyHra kapamacman Xap J0WM XaM WXKOOWH Y3rapunuiap YIYyH UMKOHHUSAT
TOMWJIAAW, SIbHU  TaBaKaTYWIWK  XOJIATIapAaH YWKWII Ba  cajlOuii  TabCUpIapHU
MUHUMAQJUTAIITUPUIIT MyMKUH Oynaau. bupok, 0y MyaMMOHM XaJl STHIIHUHT KUCKA MYIIATIIH,
MUKIOPHUNA €UUMHU XUCOOIaHa U, SbHU YHU OyTyHJIai O6apTapad STUIIHUHT UMKOHU OYimaniu,
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YYHKH aBTOMOOWJUTAPHUHT COHU Tpaccana ommb OopaBepamu. lllyHMHr yayH Oy MyaMMOHHU
uHTeImekTyan tpaHcnopT twsumu (UTT) cudarim xan stumm MymkuH, OyHma ¢daH Ba
TEXHUKAHUHT IOTYKJIapuaaH camapanu doitnananmnamgu. UTT Oynnaii camapagopinukra 6apua
Uy XxapakaTl MIITUPOKYMIIAPH YUYH MabJIyMOTIApHU HUFUIL, KaiiTa HIIUIAI Ba €TKA3HILIA 3apyp
OynraH Kuxo3siap, AACTYpUd TabMUHOT Ba TAPMOKJIAPHUHI OWUPIAIITHPUIMILN Epramuia
SpULIaIH.
Wutemnexryan tpancnopt tusumu (UTT, unrmuzga intelligent transportation system)—6y
Mypakkad MyXaHIHCIUK Ty3uiaMma OyiuO, TpaHCIOpPT TH3UMIAPUHU MOICIUIAIITHPHII Ba
TPaHCIOPT OKUMHMHM OOIIKapuia HHHOBAUMOH €HpoumyB xucoOmanagu. UTT Tpancnopr
TApMOFUAaH MaKcUMaJl (POHTaTaHUIITHH, TPAHCIIOPT Kapa€Hu caMapaJopiIury Ba XaB()CU3IUTHHA
OLLMPHILHYU, TPAHCHIOPTAAH (QolJanaHyBUWIAp Ba XaioBUWIAp Y4yH KyJlaillJIMK JapakacuHU
AXIIMJIAIIHY Xam/la HIOIMJIMHY THOOUH éplaMra Te3Kop MyporKaaTHU TabMuHIaiu. Hatmxana
UCTEbMOJUMIIAPTa KaTTa XaXmJa axOOpOoTYaHIMK Ba XaB(QCH3JIMK TAaKAUM STHIAAH, Xamja
XapakaT UIITUPOKYMIIAPUHUHT ¥3ap0 TabCUP Aapa’kacl CU(PATHHU OMIMPHII UMKOHUHU Oepajy.
Awmepuka Kymma Hltatnapu, SAnonus, EBpona (I'epmanus), @pannus, Xuto kabu puBOKJIaHTaH
MamiakaTiapiaa 6ynaas 20-30 iinin aBBas TpaHCIIOPTHU OOLIKapUIIIa Ma3Kyp TEXHOIOTUsIapAaH
KeHT (hoiiananuiras.
Alinn maiitna, PecriybiukaMu3HUHT 6 Ta OJMUN TabJIUM MyaccacacH, kymiagad Tepmus
nasnat yauBepcutetd xam ERASMUS+ nactypu acocuna 586292-EPP-1-2017-1-PL-EPPKA2-
CBHE-JP “Intelligent Transport Systems: New ICT based Master”s Curricula in Uzbekistan”
(“UHTeNTeKkTyanl TPaHCIOPT TH3MMIAPH: Y30EKHCTOHIA SHIM axO0poT KOMMYHHKAIHOH
TEXHOJIOTUSUIapra  acoCjaHraH  Marucrparypa HYHanumm’)  JIOWMXAacu  UIITUPOKYHCH
XHUCOOIaHaIH.
JloltuxaHuHr acocuii Bazudanapu Kyiuaaruiapad noopar:
- uHTesuiekTyan Tpaicnopt Tu3uMu (UTT) 6yiinya sHru MarucTpiuk AacTypuHU UIILTa0
YHKHIIL;

- AKT 6a3zacuna UTT naGoparopusnapuHu spaTuil;

- YHUBEpPCHUTETJap Ba >KaMoaT TAIIKWIOTIApU KOpXOHaJlapu Yypracuaa ajoKaiap
YpHATHILL

Jloituxanusr Makcaau UTT sHru aBnoa MyxaHIuciapuHu Tailépiant yuyyH HHppaTy3miMa
Ba THM3MM SpaTHIIIaH wHOopaT. YmOy MyXaHaucaap Y36eKHCTOHIA JaBIaT GOIIKApyBH
OpraHjapy, CaHOAaT Ba XYCYCHMH MCTE€bMOJIHMHT MaxaUIMd Ba MHHTAKaBUH TpaHCIOPT
MyaMMOJIapUHH €YHIITa KOAUDP OYIHIIaau.

PecniyOnukamusna Maskyp coxa Oyiimua EBpoma crangapté Joupacuua  €TyK
MyTaxaccuciap Taiépiiail acocua MHTeNIEKTYaJ TPAHCHOPT TH3UMJIAPDUHU MaMJaKaTUMU3
Xyoyauja KEeHr >KOpUH JTHII Ba MaMJIaKaTHUHI aBTOTPAHCHOPT XHU3MAaTJiapu SKCIOPTH Ba
TPaH3UTUHH OIIMPUII CATOXUSTUHUHI MMKOHHUSATIApU Ba 3axvpanapuiad TYIUK (oilgamaHuIl
UMKOHUSATUHH Oepajiu.

2018 ¥ 6 mapTna TacaUKIaHTaH “‘ABTOMOOWIIb TPAHCIIOPTUHMU OOLIKAPUII TU3MMUHU
sHaJa TaKOMWUIAIITHPUII 4dopa-Tagoupnapu Tyrpucuna” [1K-3589-connn Kapop Ba Maskyp
coxara TEeTHILIN OOIIKa MebEPUI-XyKYKUH XyXoKaTiaapuaa Oenrumianran BasudaaapHu amanira
OIIMPUIIAA MA3Kyp WIMHUH-aMaJIUi JIOWMXA MyaldsiH Japaxaaa Xu3MaT KAJIaIu.
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ABTOMOOMJI TPAHCTIOPTUHH OOMIKAPHUIIAA HHTEJJIEKTYaJ TPAHCIIOPT
TU3UMMHHU KOPUHA ITUIL

Ky3uee A.Y., Camamog 3.0. Awypos 3.T.
Tepmu3z oasnam yHueepcumemu, Y30eKucmat.

ABTOTpaHCIIOPT ~ XHM3MaTjapd COXAaCHUHHU HKaJlajl PUBOXIAHTHPUIIHUHT  MaBXKY]]
MMKOHUSITIIAPH Ba 3aXupaiapuiad ¢oiiananuil. AX0JIM COHU Ba TYPMYII IapaskaCUHUHT YCUIIN
HaTI)KacuJa MaMlakaTUMH3 Wyiiapuia TpaHCIOPT BOCHUTAJapy SKAJAJUTHHUHT  ONIMIIN
Ky3aTWIMOKJIa. VIHTe/uiekTyan TpaHCIOPT — aKJUIM IIaXapHUHT MYyXHUM TapKUOUN KHUCMU
xucoOnanaau. TpaHcmopT TapMoFuIaH Makcuman —(oiganaHuIl, TPAHCHOPT Kapa&Hu
camapaoOpJIMTH Ba XaB()CU3IUTHHH OLUIMPUIIL, TPAHCIOPTAaH (oiinananyBumiap Ba xaiijoBuniap
Y4yH KYJIaiIuK JapaskacUHH SIXIIUJIAIIL.

MabllyMKH, CYHITH WWIUIapia pecnyOirKa UKTHCOAMETH Ba aXOJIMCHTa aBTOTPAHCIIOPT
XM3MATH KyPCATHIIHH AXIIIIAI Oy iiua KeH KAMPOBIIH HIILIAP aMaJIra OLIMPUIMOKAA. MynoBun
TalINII OYirda THTY HYHATHIIITAP TAIIKWII STUJIUINN XUCOOUTa aBTo HyHanmunuiapu 1,4 6apaBapra
optau, pecrnybnukaga 117 Ta WynoBumiap aBTOBaK3aUlapy Ba aBTOCTAHUUsATIApU (HAOIUAT
KypcaTMOKJa, TallyBlap XaB(CH3IMITMHU TabMUHJAI OYiinua dopa-TagOupiap amanira
OLIMPHUIMOK/IA.

JaBnatumus pax6apu Ttomonuman 2018 iwmm 6 MapTaa TacaukiaHraH ‘“ABTOMOOWMIIB
TPAHCTIOPTUHH OOIIKAPHII TU3UMHUHU SHAJA TAKOMUJUIAIITHPHUIN YOopa-Taa0upiiapu Tyrpucuaa’
[TK-3589-connmu Kapopma sca cyHrru Humiapia aBTOTPAHCIIOPT XU3MATIApU COXACHHHU JKaall
PYBOXITAHTHUPUITHAHT MaBXKY/I UMKOHHSTIIApU Ba 3axypanapuaH TYJIUK
doigaaHMIMaEéTraHINTH, aBTOTPAHCIIOPT XY KATMKIAPUHU MOJICPHU3AIMS KUJIHII 3aMOHABHI
Tanabnap Aapaxkacuia dMAclIUTH, COXaJga HIIFOpP axOOpOT-KOMMYHHKAIUS TEXHOJOTHUSIApHU Ba
HHTE/UIEKTYa]l TPAHCHOPT TH3UMJIAPU €Tapiu Japaxaaa >KOpPHM OSTUJIMaraHjiurd Ba
MaMJIaKaTHUHT aBTOTPAHCIIOPT XMU3MATJIApU SKCIOPTU Ba TPAH3UTUHU OLUIUPUII CATOXUATUHUHT
UMKOHHUSATIAPH Ba 3aXxMpallapuiad TYIUK GoiganaHuIMaETrann KypcaTuO YTHIITaH.

by KapopnapHuHT MXpPOCMHH TabMHUHJIAII Yy4yH MamJaKaTUMH37a aBTOMOOHWIIb
TPAHCMIOPTUHM OOIIKAPUIN THU3WMHUHH SIHAJa TAKOMUJUIAIITHPHII, aBTOMOOWUIIb TPaHCIOPTHAA
TaUNUIap XaB(CU3IUTUHUA TAabMHUHJIANI XamJa AaBTOTPAHCIOPT XW3MaTIapu OO030pWHU
MIAKJUTAHTHPHUII Ba PUBOXKIIAHTUPHII 4OPa-TaI0UPIIapy UIILTA0 YUKAIMOKIA.

AXOIY COHU Ba TYpMYII Japa)KaCHHHUHT YCUIIM HATH)KacuJa MaMJIaKaTUMU3 Hymapuaa
TPAHCHOPT BOCUTANAPU SKAJAJUTMHUHT OIIMIIKA KY3aTWUJIMOKJA. 3aMOHAaBHM TpaHCHOPT
BOCHTANlapu  CyNEp3aMOHaBHUN  TEXHOJOTHsUIAp OWNIaH  KUXO3JAHWIIUTa  KapamacaaH
aBTOMOOWIIApHU OOIIKApHIl aBBajjarwiapaek xaBdmu OYnnbd konMmokna. MabiymMKd KarTa
nraxapJjap/ia Ba TPaHCIOPT OKMMHU KaJaJUIUTH KaTTa OYiaraH aBToMoOWs Hyutapuia aBapusiid
X0JIaT SXTUMOJUTUTH FOKOpH OYimanu. MasKyp TH3UM KYT COHJIM DJIEMEHTIIapra OOFIuK OVianu Ba
Oy Oopama xeu Oup Hapca amaira OIIMpPUIMAca HOXYII XOJATJIAPHUHT OJIWHU  OJIHIII
Mypakkabnamanu. [llyHra kapamacman Xap JOMM XaM HXKOOWM Y3rapunuiap y9yH MUMKOHUST
TOMWJIAAW, SIbHU  TaBaKaTYWJIMK  XOJIaTiapAaH UYMKMII Ba  cajOuil  TabCUpJapHU
MUHUMAJUIAIITUPUIIT MYMKHH OYynanu. bupok, Oy MyaMMOHH XaJl STUIIHUHT KHCKa MYIIATIIH,
MUKIOpPHIA €4UMHU XUCOOJIaHA/U, sSTbHU YHH OyTyHJail Gaprapad 3TUIIHUHT UMKOHM OYiIMaiau,
YYHKH aBTOMOOWIIAPHMHT COHU Tpaccana omud Oopaau. LlyHwHr ydyH Oy MyaMMOHH
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MHTEJUIEKTYaJ TPAHCIOPT TH3UMH CHU(ATIH Xajd dTHIIM MyMKHH, OyHIa (aH Ba TEXHUKAHHHT
IOTYKJIapuaan Goigananunanm.

WHTennextyan TpaHCIOPT — aKJIIM IIAXAPHUHT MYyXUM TapKUOMM KUCMU XMCOOJIaHAIU.
bynna uHTENNnEKTyan TEXHOJOTUSAIAp, SBHU HWHTEPHET axCyloTiIapH TYIUK (oiganaHuianu.
TpaHcropT TU3UMUHY TU3UMIIAIITHPHIL Ba KYJUIall JOUPACHHHU KEHTalTUPUII UMKOHUHH Oepaiu
[1].

WuTennextyan TpaHCIIOPTHU aMaIUETra JKOPUN STUITUIIN OUp Heva 3BeHoIapaa
WOKTUMOUN-UKTHCOANN MaH(aaTIapHUHT KOMIUIEKC SIXIIMIAHUIITN MyMKHH OYJaau, skymiiaiaH
yHUHT ad3ammmknapu [2]:

e iyna XapakaTjJaHUII BaKTH TeKajlaau, XalJOBUMJIAPHUHT MEXHAT PECYPCH Ba
nymapaard TMpOaHIMKIAPHU KaMalTHPaI;

® aTpo(h-MyXUT XUMOSICH amalira OIUPUIA]IH;

e iy uHGpaTy3WIMaCHHU KyPHIIl TAHHAPXHU KaMasi/iy;

® CaHOATHUHT PUBOXKIIAHUIIIN 3Ca KYMUUINK UIITYHUIAPHUHT UII OMJIaH TAbMHUHIAHUIIN
WMKOHMSITHHU Oepajiu.

Karra maxapmapna aBTOMOOWJUIAIITHPHUIIHMHT YCHUIIM INAPOUTHIA HWHTEIJUICKTYyal
TPaHCIIOPT BOCUTAJIAPUHH KOPUH ITHII 3apypusiTH omaau [3].

Wurennexryan tpancnopt tisumu (MTT, unrmumsyga intelligent transportation system)—0y
Mypakka®d MyXaHIUCIMK Ty3wiMma OYnau0, TpaHCIOPT THU3UMIIAPDUHH MOJCIUIAIITUPUIT Ba
TPAHCTIOPT OKMMHUHHU OOIIKAPUIIIa MHHOBAIIMOH EHJIONIYB XUcOOIaHa u. TpaHCopT TapMOFHIaH
Makcumain (oiianaHuil, TPAHCIOPT >Kapa€HU caMapajopiurd Ba XaB(CU3IMITHMHU OLIMPUII,
TpaHcnopTaaH (oiiganaHyBumiIap Ba XalWJOBUWJIAp Y4yH KYJIAMJIUK JapakaCUHU SXIIMJIAIIra
acoCJIaHTaH XamJia MIOMUINHY TUOOUH €paMra Te3Kop MypokaaTHH TabMUHJIaWau. HaTtmxama
UCTebMOIUMIIapra Karra Xaxmaa axOopoTuaHIMK Ba XaBQCU3IMK TAaKAUM ATHIAIAH, XamJa
Xapakar UIITHPOKYMUIIAPUHUHT ¥3apo TabCUp Aapakacu cU(PaTUHU OLUIMPULI UMKOHUHU Oepau.
Awmepuka Kymma Hlrtarnapu, Snonus, I'epmanus, ®panuums, Xutol kaOu pHBOXKIAHTaH
mamiakatiapiaa 20-30 fun aBBaj TpaHCIIOPTHHU OOLIKApHIIa Ma3Kyp TEXHOJOTHsUIap/aH KEHT
doiinamaHunras.

IOKopua kenTupuiIraniapHu Xai eTUI YYyH SKCIepTiap TOMOHHMIaH OUp Heua ycysuiap
TaBCHsI dTHITaH [4]:

-3KCTEHCHUB, HYI1 MHGPATY3UIMACUHU KYPHIIL;

-MHTEHCHUB, TPAHCIIOPT OKUMHUHM oNTUMaIamTupuil Ba 6omkapumaa UTCau kynnanm.

XoprK MamiakaTIapyd XyKyMaTJIapyd TPaHCIOPT MYaMMOCHHM XaJjl STHUIJIa WHTEHCUB
ycynaad ¢oinananuimng 1o3uM Tonumrad. UTT-aBToMoOu MyuiapuHUHT TPaHCIOPT OKUMUHU
YTKa3yBYaHIUK KOOWJIMATHHHM OIIMPULIHMHT MYyXUM, SBHM camapalud Ba XaB(Cu3 aapaskacu
xucobnanamu. Amepuka Kymma Iltatnapu xykymatn UTTHu (aon puBOXKIaHTHPMOKAA Ba
Kymnad KyBaTinamokaa. UyHKM SHTM aBTOMOOWI WYIJIapuHH KYpPUIIHHHI CTaHIApT YCYJIHJIaH
Gbapkiau Ynapok, Ma3kyp MyaMMOHH €UUIIHUHT (oiJan yCyau XUcooiaHau.

Alian maiitna, PecmyOnmukaMu3HUHT 6 Ta OJMUN TabhJIMM MyaccacacH, Kymiaaan TepmMus
nasnat yausepcutetu XxaMm ERASMUSH+ nactypu acocuna 586292-EPP-1-2017-1-PL-EPPKA2-
CBHE-JP “Intelligent Transport Systems: New ICT based Master”s Curricula in Uzbekistan”
(“UHTeIeKTyal TPAHCIOPT TH3MMIAPH: Y30CKUCTOHAA SIHTH ax00poT KOMMYHHKAIIMOH
TEXHOJIOTHSUIapra  acoCjaHraH  MarucTparypa MyHanumuu’)  JIOWHMXacu  MIITHUPOKYHUCU
XHUCOOJIaHa M.
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JlotiuxanuHT acocuit Bazudanapu Kyiumaarmiapaad nuoopar:

- uHTeIUIeKTyan Tpancnopt Tu3umu (UTT) Oiinya SsHru MarucTpiauK NacTypUHH HIILTa0
YUKHIIL

- AKT 6a3acuna UTT maGoparopusiiaprHu sIpaTHIIL;

- YHUBEPCUTETJIAP Ba )KAMOAT TAIIKUIOTIAPH KOPXOHAJIAPU ypTacuaa ajloKaiap ypHaTUII.

Jlovtmxanunr makcaau UTT sHru aBmoa MyxaHucIapuHu Taiépian yayH nHbpaTy3uiMa
Ba TH3MM SApATHINIAH HMOOpaT. Ymby MyXaHauciap Y30EKHCTOHAA JaBlIaT OONIKAPYBH
OpraHjiapd, CaHOAaT Ba XYCYCMH HCTEbMOJIHUHI MaxXaJUIMi Ba MUHTAKaBUN TPAaHCIOPT
MyaMMOJIApUHU €UUIITra KOAUP OYIUILIaIM.

IOxopunarunapau xucoOra onrat xonaa, Pecmybnukamusaa Maskyp coxa 0yitnua EBpora
CTaHJapTH Joupacuja €TyK MyTaxaccuciaap Tal€piaml acocujia HMHTEUIEKTyall TPaHCHOPT
TU3UMJIAPUHA MaMJIaKaTUMM3 XyIyAuJa KEHI >KOPHUIl 3THII Ba MaMJIAKATHUHI aBTOTPAHCIIOPT
XU3MaTJIapd JKCIOPTH Ba TPAH3UTUHU OIIMPHUII CAJIOXUATUHUHI HWMKOHHUSTIApU Ba
3axupanapujaH TYIUK (QOoWJaNaHUII Ba TPAHCIOPT TAapPMOKIAPUHU KYpHII Xapa)kaTJapuHU
MUHUMAJIAIITUPHII Ba MaKCaJIA HYHANTUPULIT UMKOHUATUHU Oepay.
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PecnnyOnmukaMU3HUHT  TpaHCIOPT COXAacuJa WHHOBALMOH FOsUIapra  acocilaHTraHa
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“V36exucTon Temup iiynap” AYKHMHT CTpaTeruK PHBOXIAHMII PEKACHIA “HKAMHSTHHU HKaasl

123


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://cyberleninka.ru/article/n/zarubezhnyy-opyt-v-oblasti-realizatsii-intellektualnyh-transportnyh-sistem
https://cyberleninka.ru/article/n/zarubezhnyy-opyt-v-oblasti-realizatsii-intellektualnyh-transportnyh-sistem

Topical issues and prospects for the development of intelligent transport systems

PUBOXKJIAHTUPUILI, HTHHOBALMOH TEXHOJOTUSJIAPHU KOPHUI 3TUII Ba YHUHI TEXHUK JapakKaCUHU
OLIMPUII, YOy COXaJarn XaMKOPJIMKHU KEHTaWTHUPUII YYyH WIMHI-TAIKUKOT Ba WIMHA
TaJAKUKOTIApHH YTKa3ui 3apypusiti’’[ 1] xonar kypcatninud yruirax.

Temup iyn Tpancropta PecnmyOnuKaMU3HUHT TYpJIU XyayAJapuaad YTUITMHA HHOOATra
OJITAH X0J1J1a, NYJIOBUMJIAPHU Ba FOKJIAPHU TAlIUII )KapaéHUJIa XaBCU3JIHMK J1apa>KaCUHUHT I0OKOPH
Oynuiura amoxuaa axamusaT Oepuinaan. Cabadu TeMup Wy TPAaHCIIOPTUHHHT XapaKTIAHUIINTA
TYCUK OVIIyBUM OMWJUIAPHUHT (DaBKYJIOTAA 03 OCpHUIM aBBAJIO TAlIMJIAETraH WYJIOBUYMIAPHUHT
xaéTura KaTTa KypcaTWIIM, Xamaa TauIaéTraH IOKJIApHUHT Typura Kapald SKOJIOTHK

danokariapra xam onub kenumu MmyMkuH (1 a, 6 - pacm).
)

a) 0)
1-Pacm. Temup iy xapakaTiaHUIINTA TACUP KWUITaH (GaBKyJIOTAa 103 OepraH XoJiaTiap

IOkopuna kenTupu® YTHITaH HOXYII XOJAPTIAPHU OJIMHH OJHIITHUHT €4UMHU chdaTHIA
Y3IYKCU3 MOHHUTOPHUHI JKapaéHMHM TAIUIKUI STUIIIUP. MOHUTOPUHT >Kapa€HH acCOCHUHU
PAaAMOMOHUTOPUHI TH3UMIIApuAaH (QoijanaHum HazapAa TyTWwiIagd. PaJlnoMOHUTOPUHT
TU3UMJIAPHU aCOCHJIA TEMHUP HYJ TPAHCIOPTHAA TOFJIXA Ba TOF OJAM XYAY/UIApUAaH YTraH TEMHP
UyJUIapHU, KYNPHUK Ba TOHEIUIADHHU XOJIATU 03aCUJaH MOHHUTOPHUHI >Kapa€HUHU YTKa3HII
UMKOHMHU Oepaju. by xapakaTnaHa€Tran xapakaT TapKuOM y4yH KyJia 3apypuil MbJIyMOTJIApHU
TaKIUM 3THUII Ba Iy MabIyMOTJIap acoCHaa TYFpU Kapop KalOysa KUIMII UMKOHUHU sipataau [2].
By »xapaénHu Kyln1a KEITUPUITaH pacM OpKaju TACBUPJIALl MyMKHH.

MOHUTOPHHT kapaéHUHM TALIKWJ 3TUII Kapa€HU Kyiuaarnya aMmanra Ol puiIaan:

Kyukun Oynumm 3XTUMOJIM MaBXKy XyAyA/la ONTHK TOJIAIH yiyail JaT4ukiap 1- pacMaa
KYpcaTUIraHuJeK KoWmamTupuiagd. MOHUTOPUHT )kapa€HU MaHa Iy TOJa OPKAJu CUTHAJIHU
1000pHIIT Ba KaWTHUO ONHIN HATHXKAcHJIa MabIyMOTIApPHHU KalTa WILIANI OJOTH OPKadd TaxJIHI
KWJIMHAIM Ba y3aTyBUM aHHTEHHaIap &pJamMuia MOHUTOPHHIVIALI MapKasu (JUCIIEeTYEpIIUK
Mapkaszu) robopunanu. Arap KYukd OYIMIN SXTUMOJM aHUKJIAHCA AWYIETYep YIIa Xyayana
XapakaTyiaHa€TraH XapakaT TApKUOMHUHT MAIlIMHUCTH OWJIaH aloKara YMKUO XapakaTHU YeKJIalll
UMKOHHUATH OYnaau Ba coaup OYIUIIM MyMKHH OYnraH (aBKyJOTJa Ba3USHUHT OJIJMHU OJIUII
UMKOHUSTH TYFUIIAIN.

OnTuk TONANMM YyiaJaml JaTYMKIApPHHU KYJJIAllaH Makcaj aBBajo, OyHaall maTdyukIiap
Typau 00bEKTIap Ba jkapaélapHUHT MOHUTOPUHT TU3UMHM/IA KYJTAaHUITUII UMKOHUSTH Xamaa oup
KaTtop ad3aJTMKIIapra ora Ba yjaap Kyiaaruiapan noopar:

— yia4am Kypuimacura TabCHpJIapHHUHT HYKIUTH;

— &pnarrud 6unaH GOFJIMK MyaMMOJApPHUHT HYKIUTH;

— &1 Xxocui1 OVIHII Ba YUKYH YMKHUII KAOM MyaMMOJIAPHUHT HYKJIUTH;

— aTpod MyXUTra TabCUp TYBUM HOKYJail XoJsaTiiapra FOKOpY YUAaMIMHINIY;

— moTiam XaBhu MaBxXy/ XyayUIap/a YadanuiapHy aMmaira OUIMPHUII UMKOHUATH;
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— TOJIAHUHT YIT4all MyXUT OMJIaH KUMEBUN peakIusara KUPUIIMHUHT UMKOHH HYKIIUTH;
— IOKOpH MEXaHUK MYCTaXKaMJIMKKa 3TaJUTH XaM/la TU3UM TY3WJIMAHUHT CO/IJIaUTH;

— XdpOpaTHUHI OIIXIIHUTIa I-II/II[aM.]'II/II\/JI.]'II/II‘I/I.

MasymoTiapHi
Kaiita Huant
Gmoru.

MoHHTOpHHTIAII S
mapkasu (Jlucrnerdepank [ A N
MapKasu) \

1- Pacm. PainoOMOHUTOPUHT TU3UMHUHH TAIIKHIIT STHIIT

MasbiiymMoTaapHU KalTa UIam 0JI0Tu KyiuaaruiapAaad TallKuil TOMaIu:

— OITHK TOJIAJIM CEHCOp — Oy JaT4YMKIAp CHDKUIIHM XaMmJa HaMTap4yiINKHU Yidamra
MYJDKaJUIAHT aH;

— SFP moaymnap — Oy TypJaru MoayJuiap y3rapTuprud cudaTtuaa KyiaaHwino, 31eKTp
CHUTHAJIMHU ONTHK CUTHAITa €KW ONTUK CHUTHAIHU 3JIEKTP CUTHAJUTa Y3rapTUpuO Oepaau, ssbHU
Oomrkava Kb alTraHia y Jia3ep Ba ONTUK HypJIapHHU KaOysl KUiarud cudaTtuaa KyJIIaHuIaau,

— Ethernet Mmonyns — Oy MOy’ MHTEPHET OpPKAIM 3JEKTP KypUiIMajdapuHHU OOIIKAPHILI
MOCJTaMacUHH HWHUFUII Ba CEHCOpJAapAaH MAaBIyMOTIAPHHW Yy3aTUII y4YyH YJIapHH BeO-cailT
caxuacuia HAMOMHII STUII YIyH HIIUTATUIIAIHN;

— IIAPTAM MMIyJCJIap TeHepaTopu — MabjIyM OUp BaKT WHTEpBAIMIA JUCKPET
CHUTHAJIApDHU TeHepalusIIall Y9yH Xu3Mmar Kuiaau (OyHIail BakT OpaJIMFHHU WCTalraH OWp
XOJIaTJIap YUyH XaM Y3rapTUPHILI MyMKHH);

— GPRS wMoamynp — MabIyMOTIapHU paKaMiId XHUCOOOT KYPUHHUIIMIA HHTEPHET
KaHAJJIApU OPKAJIK y3aTHIIIaH noopar;

— y3aTKH4 Ba KaOyJ KWITHY — MabIyMOTJIApHH y3aTuy XaMm/a KaOysl KWIMII Y9yH XU3MaT
KUJIa/IH;

— JacTypuil TabMHUHOT — MOHHUTOPUHIJIAII Mapkasuaa (JlucneTuepiank Mapkasu)
xonamran 0ynub, Mmabaym Oup uHTepdelt €pmamuia Hazopiaa OYnraH Xyayanga >KoWsamraH
JaTYUKIIApAard MabIyMOTIApHU (oiaTaHyBUMra TaKJIuM THUII YIyH MYJDKaJJIaHTaH.

MouuTopHHIIanm Mapkasu (/[lucneryepnuk Mapkasn) acocaH XapakaTiaHa€TraH Xapakar
TapKUOWHM Ha30paT KWIUII, (aBKyJI0T/Ia Ba3usATIAp Maif10 OYATanaa TYFpy Kapop KaOys KUjraH
XOJIla KEUUKHII BaKTUHU KUCKAapTHUPHILI OpKaJM IOKJIapHU Ba MYJIOBUMIApHU Y3 MaH3WIUIapHUra
eTKaszuigad noopatr. MOHUTOPUHIIIAII MapKa3uaa MabiyM Oup XyayAra MabCcysl AUCIIETYEp UIIT
daonmusaTHHU 01MO OopaaM Ba y3ura TETUIUIM XyAy/A/a XapakariaHaéTraH XapakaT TapKuOu
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OwIaH TOMMUI paguoalioKa YpHATUII UMKOHUSATUTA dra. JlucneTdep il xapa€Huia aBBajio UII
YpHUAAQ YpHATWITaH MOHMUTOPHMHIVIAII >KapaCHMHM akKkC OSTTUPUII KypwIMalapu €EpaaMuna
MabJIyMOTra 3ra Oynaau Ba TYFpU Kapop KaOys Kwiniy j103uM O6ynanu. KaOyn KuamHran Kapop
aBBAJIO XaB(CU3IMKHY TabMUHJIAIITA KapaTuiarad 0ymanu (2- pacm) [3, 4].

2- pacM. JlucrieT4epHUHT U YPHU

XyJoca
Temup Hyn TpaHcnopTUAa XaBCU3 XapakaTHHU TAIIKWI JTUIIA IOKOPHAA KEITHUPUITaH
VJIYOB NaT4YMKIApU aCOCHJA KypWJIraH MOHUTOPHMHIJIAII THU3MMM OPKaJIM TalIKWI 3TUJITaH
MOHUTOPHHIJIAII Kapa€HU, aBBAIO TAIIWIAETraH WYIOBUMIAPHUHI XA€TUHM acpad KOJUINTa,
TamunaéTrad FOKJIApHHUHT XaB(l)CI/I?;JII/II‘I/IHI/I TabMHUHJIAIIlra Ba Iy Omian 6Hpra TYpPJIU 3KOJIOTHK
q)aJIOKaTHapHI/IHF OJIAVMHU OJIMIITra UMKOH dpaTaiau.

Donoananunzan adoabuémaap pyixamu
1. http://railway.uz/ru/gazhk/strategiya_razvitiya/.
2. PaxumoB B.H., Mupcarmmes O.A., Hazaposa H.H., OmnoGepranos WM.O. Temmp ity

TPAHCTIOPTUHUHT TOFJIM XaMJa TOF ONIM XyIy/UTapujia paJlduOMOHUTOPHHI TH3MMUHU Kyiiam // daH,
maxoasa, xaBpeuziuk. 1 (1) 2018. 97-101 Ger.
3. http://myzd-life.ru/kto-takie-dvizhency/

4. B.H. Paxumos, O.A. Mupcaraues, A.bepanes «Temup Hyn TH3UMHUA KYJUTaHUIAUTAH KYTI
KaHAUIM axO0OopoT-YI40B PaIUOMOHUTOPHHI THU3UMIIApUAAa MabIyMOTJIADHM CHHXPOH KaiTa HIUIAID»
V36exucron pecrybmukac ¢ykapo myxodasacu uuctutyn “©AH, MYXO®DA3A, XABPCU3JINK”
Wnmwuii-amanmii xypaamu. 2 (1) 2019. — C 51-55.

TeMup My TPAHCMOPTUHHUHT TEXHOJIOTHK AJI0KA TAPMOKJIAPUHU
TAKOMWLIAIITHPUIN Oyiin4ya TakIuGIapHu HIIa0d YMKHII

Mupcazouee O.A., Hcakoea A.A.
Towikenm dagnam mpancnopm yrnusepcumemu (Y36exucmon)

Temup Uy TPAaHCIOPTHUHUHI >KaJajdl PHUBOXJIAHMINK I10€3/J1ap XAPaKaTMHU TalIKWJ
9TaJuraH, JOKOMOTHBIIApD Ba BaroHjap, TeMHUp WHYiIap, 3JIEKTp TabMHUHJIAII OWiIaH OOFJIMK
Ty3uJMaap Ba OOIIKAa TEXHUKABUI BOCHUTANApPHU KYyJUTaiauraH OYIuM Ba XW3MATJIAPHUHT OUp
O6upu 6nnan yambapyuac OOFJIMK paBUII/Ia MIIUTAIIMHY Tanad Kuianu. by skapaHHU Maxcyc TeMup
HY7 TpaHCTIOPTH yUyH MYIIKaJUIaHTaH TEXHOJIOTHK alI0Ka TAPMOFUCH3 amMajra omupuo 6y Manau.
Temup iy TaHCTIOPHU/Ia TEXHOJIOTHUK aJl0Ka TAPMOFUHU UKKH Typra axxpaTuiaiau:
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1) YMymuii TeXHOJOTUK aJIOKa TAPMOFH;

2) Te3KOop-TEeXHOJIOTHK aJlOKa TAPMOFH.

YMyMHl TEXHOJIOTUK aj0Ka TapMOFH TEMUpP HYJ TpaHCHIOPTH OYynumiapu, XU3MmaTiapH,
KOpXOHAJIapH UIIMHUA yMyMUI OOLIKapuUIIra MyJKajulanrad. Te3Kkop-TeXHOJIOTHK aloKa TAapMOFU
3Ca TEXHOJIOTHK Kapa€HUHU TAlIKWJI STULI Xam/Ja MOoe34J1ap XapakaTH Ba BaroHjaap OKUMIIAPUHU
TapTHOra KenTUPUI, Ieperonaap Ba OekaTiapAaru TEXHUKaBUi BOCUTANap MIIWHUA TabMHUHJIAII
Ba UIYHUHI/IEK TEMHpP WY TPAHCHOPTHUHHHI TEXHMKABUN WHIIOATIapuAaH (QoiganaHum Ba
yIIapHH TabMUpJIAI OYiirua UIIJIApHA aMalira OIIUPHUIITa MYIDKAJJIAaHTaH.

Temup iyn TpaHCIOPTUAA XapaKaT KapaCHUHU TE3KOP PABUILLIA TALIKHJI ATHUILI KapacHaa
UIITUPOK ITYBYM THU3MMJIAPHUHT aCOCUil KUCMH Oy WYIIOBUMIAp Ba IOKJIApHU TAIIUII OWJIaH
OOFIMKIMp. 3aMOHABUN HWKTUCOJMW IIAPOUTIApPra YTUII MyHOcabaTu OWIaH TeMmMup uyn
TPAHCMIOPTUHM OOIIKAPHIN TY3WJIHMIIN XaM acTa-CeKUH y3rapMmMokaa. Temup Hyimapaa moesjap
XapaKaTUHU TE€3KOp paBuIlia OOLIKApHII KapaéHu Oekatiap/a, IIyHUHTIeK MUHTAKaBUil TEMUP
iiyn yzemmapuma (MTVY), Temup ityn Gomkapmacuna (“Y36exucron Temup itymmapn” AX),
Mycrakun Hasnatnap Xamaycriauru (MX) TamkuiaoTura KupraH MamMJIaKaTIapHUHT MUJUTAR
TEMHUp HYJI KOMIaHUsIapyaa ypracuaa amanra omupunaau [1].

Temup Hyn TaHCnOpTHUAA TE3KOP — TEXHOJOTMK QJIOKaHW TalIKWJ JSTUII KyHuja
KEJITUPUIITaH TaMOWUIUIAP ACOCH/1a aMaJira OLIMPUIIAIN:

— TeMHp WYN TpaHCHOpTHAa Te3Kop-TexHosnoruk anoka (TTA) ananor, pakamiu Ba
paKaMJIM-aHajor TapMOKJIap/a TallKuil 3TUlaiu;

— TTA yuyH Kypuiran Kypuiamaiap AUCIETYEPIHK Tene(oH aTOKACHHUHT Ba CUMILIEKC
10€3]1 palnoaJIOKACHHUHT OOIIKapyBUM OekaTiapu, UIIYHUHI/IEK OUp BakTAa OolIKapyBuM OekaT
Ba CTpEJIKaJM ajoKach KOMMYTAaTOpHM XHCOOJaHAJUraH IKpPO OJTyBUM OekaT cudartuaa
unuatwiagu. Kypunmamnapau Oup BakTAa OOIIKapyBYM Ba MXKPO ATYBUM OEKaT peXKUMHUIA
MabJIyM alloKa TypJIapH y4yH MILIATHJIMIIN UMKOHUATH KY3/a TYTHITaH OYJIUIIH JIO3UM;

—  pakaMJIM TapMOKJa T€3KOp- TEXHOJOTUK aJIOKAHU TAIIKHMJI 3TUII YYYH ONTHK TOJIAJIU
Kaben €K MUC CUMJIapJId CHMMETPUK KaOes opKaliy Tallkui sTuiagurad 2,048 MOut/c Te3nukim
oupnamun pakamiu kansuiap (BPK) umnatunanu. Tusumaa Te3K0p-TEXHOJIOTHK aJIOKAaHUHT Oapua
TypJIapUHU Ba MOE3]] PaIM0ATOKACH YM3UKJIA KAaHAJIMHY TAIUIKHWII STULI TABMUHIIAHA]IN;.

—  HMKKHM TOMOHJIaMa KapHaWlJIu MapK aJOKacu TE€3KOP - TEXHOJIOTHK alloKa KypuiManapu
OWylaH MOCIAIITHPUIAIMTaH aJloXUJa KOMMYTATIMOH Ba KYYaWTHUPHIN KypHIMaiapuaaH
doiiaTaHuIl OPKATH TAITKWI dTUIA]IH;

— TE3KOp - TEXHOJIOTMK aJOKAaHUHT CY3JallyB-4aKUpYB KypuUJIMajaapy TeMUp WY
TPAaHCIIOPTUHHHT 0apya Xu3MaTJiapu JucneTdepiapu, Oekarnap Oyiimda HaBOaTtyuiap,
omieparopyiap, TOPTHII HUMOEKaTiapu HaBOaTumiapw, OekaT OONUIMKIApW, KYpHUKJIaHAJIUTaH
YTHII )KOMTapUHUHT HaBOaTuMIapy Ba OolIKa pax0apiap Ba TeMup iy Tpancnopty doiiaananuil
UILIap TEXHOJOTHK KapaéHapuHu Oa)xxapyBUMiIap UII JKOIIapura ypHaTHIIa u;

— TE3KOp - TEXHOJIOTMK aJOKAaHUHI CYy3JallyB-4aKUPYyB KypuUJIManapu IIYHUHTAEK
TeMUp Wyn OexaTiapu mapkiapuia Ba TOPTHIILIApAa XaM YpHATHIIAIH;

FOkopuna kentupu®d YTuiaran KypHil TaMOMIIIIIApU aCOCHIa Te3KOP — TEXHOJIOTUK aJoKa
TU3MMIIapHra KyHuinaaurad tanadiap xaMm MaBxKyJ Ba yiaap Kyluaaruiap:

— Xap Oup AWCHEeTYEpINK aJOKacH YIyH MOC JIucIieTdep Ba (aonuatu Typu Oyiinua
aucrierdyepra OYHCyHaAUTaH TEMHUP HYJ OpaIUFHMHUHT JOMMHEN aOOHEHTIapu (AMCTIETYEPITHK
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JoMpacu) opacuaa OOFNaHMIUIAPHM Ba Tele(OH CY3IamryBIapHU TabMHUHJIANAWTAH aloXuaa
KaHaJHU TaKIUM ITHILL;

— Xxap Oup AMCHETYEPIMK ajoKa KaHaIWJa yHAa OYnraH cy3jamryBiap JOHpPacH
aOOHEHTJIapUHM Ba JUCIETYEPHUHI OBO3JIM YaKUPYBHHHU SIIUTHUII UMKOHUATHIN “Xap Oup xap
Oup Owman” Ba “Xap Oupu aumcrnerdep OuiaH” TaMOWWIW OViimya aOOHEHTIIADHUHT TYPyXJIU
CY3JIallyBJIAPMHY TALIKWIJI STHUILI,

— Tana® KWIMHaAMraH Xu3Mar Kypcatuuml cuGaTMHM TabMHUHJAIl (UCTaJIraH
OoFnmaHMIUIAp, Iy >KymjanaH Oenruina® Kydwiran xouganap Oyiinya VpHaTwiran OoIIka
Oormanunuiapaa Oanx OYyiran aGoHeHTIAap OwiaH OOFIAHUNUIAPHM VPHATUIMINKALA pPaj
ATUILIAPHU OJIAVHM OJIMII);

—  JUcHeTyep TOMOHHJAH IUCHETYEPJIMK JAOMPACUHUHI aOOHEHTJIapura WHIUBUIYal,
TYPYXJIH Ba HUPKYISAP YaKUPYBIAPHU OJIMH YPHATHIITaH OOFTaHUIIIIAPHH Y3UJIUILHN 3apyPaTUCH3
JKYHATHUII UMKOHMSITH;

— acocuil WYHANIMIN WINJAH YMKKaHAA aijgaHMa (XalKalu) HyHal Wil aBTOMATHUK
yJIaHAJUraH JUCIETYEPINK AJOKACUHUHT “SIIOBYAHJIMTMHU TAbMUHIIAII YYYH JHUCIETYEPIUK
AJIOKACH KaHAJUIApUHU XAJIKAJIU Ty3WJIManap KypUHHUIIUAA TAIKWII STHILL

- TEMHUp WYIIapHU TEeXHHUK (oijanaHuIl KouJamapura MYBOQHK Te3KOp -
TEXHOJIOTHK aJI0Ka TU3UMUIa MabJIyM a0OHEHTJIap TOMPACUHU YIaHUIIMHU TabMUHJIALLL

—  TEXHOJIOTHMK apaéHra TETUILIM MabJIyMOTIApHU XUMOSJIAHTaHJIUTUHU TabMHHJIAII
Ba OyHTa KapaTWIraH 90pa-TaJ0upliapHi UIUTA0 YuKwi [2].

Canab yTunran TemMup WY TaHCIIOPTHA TE3KOP — TEXHOJIOTHK aJTOKAHU TALIKWJ 3THUII
Oyiinua TamMOHWIIap Ba TE3KOp — TEXHOJIOTMK aloKa THU3MMIIapura KyWuiaagurasH Tanabiap
acocuJa TE3KOp — TEXHOJIOTMK ajoKa TapMOKJIApUHHM TaKOMWUIAIITUPHUII MYXHM axXaMHsATra
arajgup.

TenexkoMMyHMKalMsl TApMOKJIAPUHUHT PHUBOXKJIAHWUIIM TEMUP MYyJ TPaHCIOPTHIA
MYJbTUXU3MAT TApPMOKJIAPUHU ¥3 MYMra OJraH MaKeT KOMMYTAIMSICUIa acOCJIaHTaH paKaMiIu
TapMOKHHM TAIlIKWJI 3TULI UMKOHUHU sipaTAu. Te3Kop - TEXHOJOTHK ajloKa TapMOFUHU OyTyHJIai
TYJIUK pakaMJId TapMOK cu(aTuaa HaKWUIaHUIIN Ba KAMYMWIMKIAPCU3 XU3MAaT KYpCcaTUILU YIyH
TapMOK Ty3WJIMacH, TpaHcropT IP- TapMorH, nucneTyepiauk JOMpacuaa cy3iallyBiIapHU OJUO
Oopulll, aTOKAHU y3aTUlI cU(aTh, KYHFUPOKIapra Xu3mar KypcaTHlll yuyH Tajal Ba TakiudaapHu
UIIad YUKUIIT 3apypaup.
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aJI0Ka TapMOFH
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W3naHuuapHUHT HATWXKaJIapy 1y HapCaHW KYpCaTAWKH, TE€3KOp - TEXHOJOTHK ajoKa
TapMOFUHHU OyTyHJAll TYIWK pakamiid TapMOK cu(daThaa MIAKWJUIAHUIIN Ba KaMYMWIMKIIAPCU3
XU3MaT KYpCaTHILIN YIyH KyHura Takiudiap uinuiad YuKuiIu:

— pakaMJIM TE3KOp - TEXHOJIOTHMK ajloKa TapMOKJIApUHU KypHIIJa XU3MaT KypcaTHUI
MYyHKTJIAPUHUHT Teorpaduk >KoislallyBu MHOOATra OJMHUINK Ba WyHanunuiap OujaH TalIKWUI
STUIIMILIKU JIO3UMAUpP. Xap Oup iyHanmumiga Oapya TE3KOP-TEXHOJIOTHK ajloKa Tapiiap TaIIKHII
STUIIMILY J03uM. bapua GexaTiiap XaKMuJaH Keaud YMKKaH X0J/1a pakaMiId Kypuimanap OuiiaH
TabMUHJIAHUIIN JO3UMIND;

— Ttpancnopt tapmoruaa TCP/IP mporokommapunan Qoiinananran xonga OekaTiap
ypracuna maker Tpaduru y3aTuianig, OyHaa MapIIpyTU3aTop Ba KOMMYTATOpJIAp KYJUIAaHMIUIIN
703uM. [P TaMOK KYTT MaH3WIUIH CY3/IanryB MakeTIapUHU I000PHUII, BUPTYaJl JIOKAT TAPMOKJIAPHH
TAIIKWJI 3TUII TEXHOJIOTHUIAPUHM KYJU1a0 - KyBBaTJIaIlIN JO3HM;

— TE3KOp — TEXHOJOTHK AJIOKAHWHT JAUCIETYEPIMK Typllapu Y4yH CY3iairyBiap
APUMAYIUIEKC PEXXUMUIA TAIIKWJI STUIMILNU, TUcTeTrdep Owunan cyxbar onubd Oopuiiaérrania
JTUCTIETUYEPHUHT YCTYHJIMTY TAbMUHIAHUIIN, IUCTIETYEP TOMOHUIAH TAIIKWII 3TUIITaH aH)KyMaHTra
A0OHEHTHUHT aBTOMATUK PaBUIII/IA YIAHUIIN TAbMUHIAHUIIH JIO3UM;

— ajoka cudaTHHHHT Kypcarkwuuun 4 Oaxoman mact Oymmaciuru (MOS-taBcusicu
acocH/a), TUMETYEPIUK JOMPATAPUHUHT CY3TaIlyB TpaKkTiapuaa noesn aucnerdepu yuyH G.711
KOJIEKH, KOJITaH TypJard JUCIEeTUepMK anoka Typiaapu yuyH G.711 Ba G.729 konexmapuiaH
¢oianaHuI MyMKHHIUTH TAbMUAHIAHUIIIN JIO3UM;

—  KYHFUPOKJIapra XM3mar KypcaTull TH3UMHU cH]aTHAAa TE3KOp - TEXHOJOIMK ajloKa
dolianaHyBuMIapu Ba  YMYMTEXHOJIOTMK  ajloka  (oijasaHyBUMIapUIaH  KelaJuraH
MabJIyMOTIap OKUMHHM YMYMJIAIITHPIaH THU3UM OPKAJIH, JIEKHH XM3MAaT KYpCaTHIl >Kapa&HU
JIoXHU/Ia - AJIOXMJIa amalra oMM puiIaurad Tu3UMIaH (oiinananum 1o3uM. byHaait Tuzum aBBano
3apypuil aOOHEHTHUHI YCTYHJIUTMHH TabMHUHJIANAM, XamMJa KYHFUPOKJIAPHUHT HYKOJWIIMHU
OJITMHU 0J1ajin, Oy ¥3 HaBOaTH1a TAPMOK PECYPCIIApUHHU TeXaIll UMKOHU Oepasu [3].

1- pacmaa umnad yukwiIrad TakiaudiIap acocuaa TAIIKWI STHITAH TE3KOP TEXHOJIOTHK
aJI0Ka TApPMOFMHMHT TY3UJIMaBUN CXEMacu KEeITHPUIITaH.

IOkopuga wmna® yuKWIraH Takiauduap aBBalo Te3KOp — TEXHOJOTHK —aJjoKa
TApMOKJIAPUHUHT OyTYyHJal pakamid OYJIMIIM Ba TapMOK HIIOHYWIMHIMTMHUHT OIIWIIH,
TAPMOKHHUHT SIIIOBYAHJIWTMHUHT OIIWIIM, WIIOHWIM Ba CH(ATIM ajoKa MaBXya OYIMIINHM,
JUCTIETYEPIIMK aJOKa TypJlapd Y4yH aOOHEHTJIAPHUHT YCTYHJIUTMHU TabMUHJIAII WUMKOHUHH
spaTaju.
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Tpancnoptiap TU3UMUHH OOLIKAPHUILAA ABTOMATHK éPUTTUWIAPHUHT YPHU

Anuosconos /1./1.
AHOudNCOH MawuHacosnux uncmumymu, Y3zoexucmon Pecnyonuxacu

ByryHru KyHzna aBTOTPaHCIOPTIIAPHUHT Typilapy Ba YJIApHUHT (QYyHUIUSIIApH KyHaino
MHCOH YYYH KYJIail UMKOHUSATIAP APATUIANIN. ABTOTPAHCIOPTIAPHU OOLIKAPUII, Ky3aTHIL, WYl
XapakaTHHU TapTHOra comum Kabum (QyHKOMsIIapHU Oa)kapuilia AaT4YMKIAp MYXHM pOJib
Vitnaliau. JlaTumknapHuHr acocuii Basudacu Kenma€TraH MabIyMOTHH KaOyn Kuiaumb Oolka
KYpUHUILJArd MabJIyMOTra y3raptupu0d ys3atumgad uOopaT. Mwucon ydyH (OTOINEKTPUK
JATYUKIIAPHU OJMINMMU3 MYMKHH. DOTOANEKTPUK NaTYMKIAp KEJAETraH HypJapHU OKMMHUMHU
KaOys1 KMJIMO 3JIeKTp KyWIaHUIIU KYPUHUIINA MabIyMOTHH y3aTHO Oepau.

Cyurm pycymaarn aBToMOOWIIapAa EpUTHII THU3MMHMHH  aBTOMATJIAlUTHPUILIA
(GoTO37EeKTpUK JaT4MKIapAaH ¢oHganaHu0 KEeIMHMOKJIA. ABTOMOOMJUIADHUHI  EPUTHII
cucTeMacu OMp TOMOHJAH XapakaT XaB(pCHU3IUTMHU TabMHHJIAIIIA KaTTa axaMusTra sra Oyca,
UKKUHYA TOMOHJIaH XaiI0BYM Ba HyIOBUYMIIApTa MabJIyM KyJIaiIMKIIap ipaTHIl Ba3u(pacHHU XaM
Oaxapanu. byH&aH Talmkapu TyHTM XapakaT JaBOMHJAa Kapama-Kapliy HyHalauijga KelaéTraH
ABTOTPAHCIOPT XailJIoBUMCHUIa HOKYIAWIUK XaM TYFAUpPaAU. ABTOTPAHCIOPT BOCHUTAJIAPUHHUHT
COHHU OpTHO GOPHUIIM Ba yJIAPHUHT XapaKaTd TOOOPA TUFU3JIAHUILIY HYI-TpaHCIOPTH XapakaThaa
canOMii XOoJMCaTapHUHI KECKMH Kynaiummra onau0 kemagu. JlaBmaT aBTOMOOMI Ha3opaTu
TYnjaaraH MablymMoTiIapra kypa Oy Hoxyul xonucanapHuHT 60 % aH OPTUKPOFH KYPHII SIXIIN
OynMaraH mapouTiapia (SpHU TyH, TyMaH, EMFUp) coaup Oynaau.

Xo3upru BakTga XapakaT XaB()CHU3JIWTMHM TabMHUHIJIALI Ba XaWJOBUYMHUHI JUKKATHHU
OynmaciuK Makcaauaa Ha3opaT-yiauoB acOOONapHUHT KYpcaTyBuUM TypJIApUHM KaMaWTupuo,
KYTIPOK Japak OepyBYH TYpJIApUHU YPHATHUII MaKcaara MyBo(huK jae0 xucobJaHMOK 1.

ABTOMOOMJIJTApDHUHT XapakaT XaB(CHU3JIMIY, alHUKCa KYHHUHHI KOPOHFM KHCMHJA Ba
Kypumr EMOH OynraH Xxomnapaa, Kym okuxargaH EpuTuil  acOOOJapuHUHI XOJIaTH Ba
napamerpiapura OOfiMK. ABTOMOOWIb (papanapu MKKHTa OMp-Oupura Kapama-kKapiu OYiran
TajablapHl KOHJUPUINM Kepak: aBTOMOOWJIb OJNJIUAArd HYIHM SAXIIM EPUTUIIM Ba Kapllid
TOMOHJIaH KEJIA€TraH TPAaHCIOPT BOCUTACU XalJOBUMCUHUHI KY3MHU KaMaIITUPMACIIUTH 3apyp.
QapanapHuHT EPYFIMK HypU OWiIaH KapliuiaH Kena€TraH aBTOMOOWIIb XaWJOBYMCHHH KY3UHU
KaMalITUPUIIN XapakaT XaB(QCU3IUTMHU TabMUHJAIl OuiaH OeBocuTa OOFNMK OYiraH »xyna
KUAIUN MyaMMoJup. XO3UPTd BakTaa Oy MyaMMO HKKH PEXUMIIU, S’bHU Y30KHH Ba SKUHHU
éputuil papangapuHu Kyiam Hynn OuiiaH Xaja KWIMHMOK/IA.

@dapanapHUHT Y30KHU EpUTHIN CHCTEMacd Kaplid TOMOHJA TPaHCHOPT BOCUTACH
OynMaraH xoJija aBTOMOOWIIb OJIAUJArd WYIHU EPUTHUII YUYH MYIDKaJUIaHTaH. SIKUHHM EpUTHI
cHUCTeMacH 3ca aBTOMOOWJIb OJNIUAArd HYTHH axoid sIaiuraH Ba EpUTHIITaH KOWIapaaH
yTranja, KapuuiaH TPaHCIOPT BOCUTACH KeIa€TraH XoJulapa UIIaTHIaa1.

VY30KHHM Ba SKUHHHM EPUTYBUM EPYFIUK JacTATapUHM XOCWI KWJIMII YUyH MKKU (hapaiu
€épuTHII cucTeMacura sra OyiraH aBTOMOOWIap/la MKKM YyFJIAHUII ToJjlacura sra OVyiraH
nammanapaan QoiinanaHaaiap. X03Uprd 3aMOH aBTOMOOMJUIAPUHUHT Ooml EpUTHIN (apayiapu
SKVUHHU EPUTHUIIHUHI aCUMMETPUK EPYFIMK TaKCHMIIAHUIIMIa 3ra OyiraH eBpona Ba aMepuka
cucTeMajapu KOpui KuianHTaH. EBporia Ba AMepuka €pyFIIMK CUCTeMallapuHu Oup-Oupu OnaH
TaKKOCJIaraHja KyMUJaru XyJjaoCaJlapHU YMKapuil MyMKHH. EBpoma &€purTuin cucremacura
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TAaJUTYKIHM (papanapia sSIKWHHH EPUTUIN TYFPUPOK aMaira OUIMPWITaH, YyHKH YHAA WyJTHH YHT
TOMOHHM Ba VHI YEKKaCH SIXIIM EPUTWIMIIM OwiaH Oupra KaplmuaaH KenaéTraH TpaHCIOPT
BOCUTACH XalJIOBYMCUHUHT KY3UHHM KAMAIUITUPULIN 3XTUMOJIM KECKUH KaMaUTUpWIraH. AMepHKa
éputui cucreMacuaaru gapanapia, y30KHU EpUTHILIAH IKUHHU EPUTHILTA YTHITaHa, HYJTHUHT
JIespid XaMMa KHCMHUHHU SIXIIUPOK Ba OUp TEKHC EpUTHIAAN, aMMO YJIAPHUHT EPYFINK
JACTACUHUHT KY3HM KaMalTUPHUII Kywiupok Oynamauw. [llynuHr yuyHn, iynma Oupu EBpora,
UKKUHYKACH aMepHuKa EpUTHII cucTtemacuaaru apanap OuWiiaH >KUXO3JAaHTaH aBTOMOOMILIAp
yuparanja, €Bpora EpuTHII cuchuTeMacura ouj (apa OWIaH JKHUXO3JIAHTaH aBTOMOOWIIb
XaWJIOBUMCHHUHT KY3U KYIPOK Kamamaad. Xapakar XaB()CHU3IUTUHH TabMUHIANI HYKTau
Ha3apuJaH, IOKOpUAA KeNTUpWiraH ad3aumkiapra Kypa, XO3HpPId 3aMOH aBTOMOOHMIUIApHIA
eBporia EpyFJIMK cUCTeMacu KYNpoK TaAOWK KWIMHMOKJA. MIkkuTa aBTOMOOMI Kapama —KapIliu
xapakariaHaéTranga y30KHU EpuTHII ¢apajlapd WKKala XalJOBUYMHU KY3WHH KaMamTHPHO
KYpHIll KOOWIMATHHU MabJIyM My[aiaTra cycatupaau. ABTOMOOWUIHHHI OJJI OifHacura
VpHatuiaran ¢GoToAaTYUK aBTOMATHUK PABUIIAA y30KHU EpUTHIN (apanapuHu Y4upud, SKUHHU
éputuin dapanapunu Ekaau. buz poromatunk ypuura AOK-kaOyn KWITHYHUA TaKIu} KUIaMu3.
AnvbanaBuit  QorokaOynkuwirnwiappaad  ADK-snementnapuuar — ¢gapku, ONTUK  HYp
KaOYJIKWITHWIA TEHepaTOp XYCYCHIATHTA €Ta Ba y EPYFIIMK HypU XUCOOWTa MIIUTAHANTaH SJIEKTP
rereparopu skamurd spHH ADK snmementn GeBOocHMTa I0KOPH KYWIAHUIDIH (OTOKYUIAHHII
Unuad YuKapaayd Ba MIy KyWIaHWII XucoOwra unutaiaud. OnrosnekTpoH Ttm3umiapaa, ADK
AJIEMEHTJIM ONTHUK HYp KaOyn Kuwirnwiap (GoimajaHwmITaHaa dJIeKTp dHEprus MaHOacw Tanad
kunmaciuru AOK gaTtdukiapHu aBTOHOM XOJIaT/Ia UIILIAIl HIMKOHUSTHHU spatib Gepau [1-6].

bomka ¢otonarunknapra wucObatan APK kaOyn kuiaruuHuHr cesrupiauru 20-30% ra
IOKOPUPOK, HIUIAIIM YYyH OJIEKTp 3aH)KMpUra yjam [mapT smac. AWHaH Iy XyCYCHSATH
aBTOMATNIAIITUpUATraH  Tu3umwiapaa  ¢oromatuuk  cudaruga ADPK  KaOyIKUITHYHUHT
KYJUTAaHWJIAIIN UCTUKOOJUTA XMUCOOIaHaIH.
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YK 621.391; 004.8
«TAMAC» aBTOMOOWIN YUyYH HHTEJJIEKTYaJ 0OIIKAPYB TH3UMH

Hacupos U.3.
AHOUIHCOH MAWUHACO3TUK UHCTRUMY MU

AHIKOH maxpuaa "AKUIM TpaHCHopT" TU3UMU HIlra Tymupuian. Yoppaxanap, iuynap,
TYXTAlll XOMIApH Ba aBTOMOOMJLIAPra BUIEOKY3aTyB MOCIAMaNapy ypHATHIIN. My Xapakatu
XaB(CH3JIUTH 3aMOHABUIl ax0oOpOT- KOMMYHHUKAIUS TEXHOJOTHsUIapu EpAaMuaa CyHBHN
A0 HABMTALMS TH3UMH OWJIAH TEKUIMPHIMOKIA. Y30EKMCTOHA MIUIA0 YMKApUIA&TIaH
aKcapusaT aBTOMOOWJUIap SJEKTPOH OOMIKapyB THU3MMHUIa acOCIaHraH XoJjJa HIUIad
yuKapuiaIMoKAa. bupoxk Qoigananum gapaxkacu aH4yaruHa okopu Oynran  "lamac"
ABTOMOOWIJIapU HHTEJUIEKTyall TPAHCIOPT THU3UMIIAPUra AacOoCIaHTaH »JJIEKTPOH OOoIIKapyB
tuzumura sra smac. llynunr yuyH uncturyrna "lamac" aBtomoOwinapura GPS Ba Typinu
JaTYMKIIAp YpHATUII XamJa yJIapHU MHTEJUIEKTyan OOLIKapyB THU3MMHWIa yijall ycTHJa HIuap
00 OOpUIMOKIA.

V36exucron Pecny6nukacu Ilpesupentununr 2018 iimn 6 mapraarm I1K-3589-commu
“ABTOMOOWIIb TPAHCTIOPTUHU OOLIKAPUIII TU3UMHUHHU SHAJ1a TAKOMUJUIAIITUPHUII Yopa- Taadupiap
TYFpucHua” Kapopuja TabKUAJAHUIINYA aBTOTPAHCHOPT XHU3MATJIApU COXACUHU JKajail
PUBOKJIAHTUPUIITHUHT MaBX Y]l UMKOHUATIIApY Ba 3axupaiapuia TYIUK Goigananuamasnti [1].
ABTOTpaHCIIOPT XY KATUKIAPUHN MOAEPHHU3ALIMS KWIINII 3aMOHABUH Tasiabiap 1apaxacuja smac,
coxaza wWiIFop ax0opoT- KOMMYHMKAlMs TEXHOJIOTUSUIApH Ba MHTEUIEKTyal TPaHCIOPT
TU3UMJIApU  €Tapiu Japaxana >Kopuil stuiamasnTtd. OFUp 0K TallyBYM aBTOTPAHCIOPT
BOCUTAJIADUHUHT XapakaTAaru TapKUOM MApKUHUHT ACKUPTaHJIWTU IOKOPHIMTHYA KOJIMOKJA.
MamakaTHUHT aBTOTPaHCIOPT XU3MATJIapH 3KCIOPTH Ba TPAH3UTHUHU OLIMPHIL CATOXUSTHHUHT
MMKOHUSTJIapH Ba 3aXUpallapyuiaH TYJIaKOHJIN (oiinamaHUIMasIITH.

VTKkaswiran TaIKMKOTNApAa TPAHCHOPT —BOCHTATApHAA KYJUIAHHIASTTaH — ax6opoT
TU3UMIJIADUHUHT METPOJIOTMK TabMMHOTH Ba YJApHUHT TaBCU(IAPUHM TaxJIMI KUIMII OYHnda
XYKYKUIl Ba TeXHUKaBUH OOIIKapyBAaH Oupranukaa ¢oiganaHu® MoJeulaliupHIl Macaiajapu
kypub umkmwiMarad. IIIyHMHr y49yH TpaHCIIOPT BOCHUTAJAPUHU axOOpOT THU3MMHU OWIaH
TabMUHJIAITHUHT METPOJIOTUK TAbMUHJIAITHU TAITKWIIAIITHPHUIN T013ap0 WiIMHM Macana 0yiuo
XuCcoOIaHaIu.

K¥yinnran BazudanapHu eduin yayH Ha3opaT axO0pOT TU3UMIIAPUHU MHTEIUIEKTyall YiJaril
BOCHTaJIapu OWJIaH KUECUM TaXJIMJIMHU 0JIM0 OopHIAa TU3UMIIU TaxXJIWI yCyJJiapH, skapaéHiiu
€HIaNTyB, KyN YIYOBIM MabJIyMOTJIAp TaxJIMJIM, >KapaCHIapHU OOIIKAPUIITHWHT CTAaTHUCTHUK
ycynnapu, cudaTHH OOUIKAPUIIHUHT axOOpOTiIM MOJENH, pPErpecHOH Ba KOPPEIUALMOH
TaxJIWUIapAaH GonjanaHuITUII 3apyp.

MamnakaTuMu3/1a ax00pOoTallraH )KaMUsAT KypUII HYIuaard acocuii Macananapaas 0ynuo,
ax0opoT MaWJOHUHHUHT Oapya TapKUOMI KMCMIIAPMHM PUBOXKIAHTUPUII Ba YHAArd OOLIKapyB
cyOBekTIIapu (PaoUATUHHA parOaTIaHTHPHUINTA KapaTUITaH JaBiaT axO0poT CHMECATHUHH UILIA0
yuKUIn ~ xucobnmaHamu.  AXOOpoT- — KOMMYHHUKAIUsIap — TEXHOJIOTHSUIApU  OO30pHHH
HIAKJUTAHTUPULITHUHT OOBEKTUB 3apypUATUIAH KeTUO YMKKAH XO0JIJa MUJUIUA HUKTUCOTUETHUHT
nesipiu Oapua TapMOKJIapu MaHdaaTiapura TabCUup 3TYBUH KEHTI MUKECTAT UKTUCOIUH, XYKYKUN
Ba cHéCHMH euMMIApHM Xal KWIMIIHM Tana0 KuiaguraH Y30ekucToH Pecmy6iukacu
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[TpesuneHTuHUHT  «KOMIBIOTEPNAIITUPUIIHM  SHAJAa  PUBOXJIAHTHPHUII  Ba  axOopot-
KOMMYHUKAIU TEXHOJIOTUSUIAPUHH KOPUH 3TUIL TyFpucuaa»ru @apMOHU 3bJI0H KMIIMHIU. YHIA
«Pean uxkTucoguér TapMokiIapuaa, Gomkapys, 6usHec, paH Ba TABIMM coXalapuaa KOMIBIOTEP
Ba axO0POT TEXHOJOTHUIAPUHH KEHT >KOPH 3THUII, axoJd TypiH KaTJIaMJIapUHUHT 3aMOHaBUIN
KOMIIBIOTEp Ba ax0opoT THU3MMIIApPHAaH KEeHr OapxamaH] OYIuIUIapu Y4yH IIapT-IIapouTiap
spatui papMoHuaa 6enrunad KynuiraH.

PecnyOnukamuzia ax0opoTiap COXaCHHUHT PUBOKJIAHMIIUTA OOIIKA OMHIIIAP XaM TabCUP
KYpcaTMOKIa, XyMJIaJaH: >KaMHATHH axOOpOTIAIITUPUIIHUHT TMAcT Japa)kaJaliur, axO0opoT
TEXHOJIOTHSUIAPH PUBOXJIAHUIIM Y4YyH 3apyp PECypPCIapHUHI €Tapiid Japa)kala >3Maciury,
XHUCOOJAIl TEXHUKACH Ba AJI0KA BOCUTAIIAPHHUHT €Tapiii Aapakaaa puBOKIaHMaramiuru, XM
JIOKaJI Ba XyAyA TaApMOKJIApPUHU SPATUIL Ba pUBOKIAHTUPHUII OOpacuaaru KOJOKIUK, TEXHOJIOTHK
MabJIyMOTIIap Ba OmmMIiIap OazalapiHHUHT CYCT KYJTAaHUIHIITUAND.

KaxoH amanuéru TaxJWiIM ILIYHH KypcaTMOKIakw, V3 ¢Qykaponapunu axOopoTiamrax
MyxuTAa GaoausaT KYpcaTUIlra yprarrad >kaMUsTriHa BaKTJaH I0Taau, YyHKH (aKkaT MUKIOPUN
KypcaTKU4apra acocjlaHraH UKTUCOAUET TU3UMHUHMHT KeJlakaru Myk.

AXO0pOT-KOMMYHUKALIUATIAP TEXHOJOTHsIapu Oo3opuaa acocuii ToBap OYynmub axOopot
MaxCyJloTJIapd Ba XHU3MaTJIapy CaHalaAH, SbHU axO0pOT-KOMMYHUKALMsUIAp TEXHOJOTUSACU
épnamuaa QoigananyBumiIapra Kypok ax00poT XU3MaTUHU KYPCATHUIIT JIO3UM.

V36exucTon PecryGnuKacCHHUHT «AXGOPOTIAIITHPHII TYFPUCHAANTH KOHYHHHH Ga)kapuIi
Makcaauaa Xajik TabinMu, Onuil Ba ypTa Maxcyc TabJIUMH Ba3UpJIMKIapd TOMOHMJIAH KaTop
MebEPUI XyKKaTiap Ba JacTypiap MIUIa0 YMKWING, KaOys KMIMHTaH 31, IIyHUHTIeK, ax00poT
TApMOFUHM IAKJUIAHTHPHIL, axOopoT pecypcnapunu spatuil Ba AKTHH Tabaum kapa€Huaa
Kynnam Oyiinua yopa-taaOupiap amaira OIMpHIMOKAA.

AHAMKOH MaIIMHACO3IMK HHCTUTYTHIA aBTOMOOWIb TPAHCHOPTUHU OOIIKAPUII TU3UMUHH
sHaJla TAKOMIJIJIAIITUPUIL, aBTOMOOWIIb TPAHCTIOPTH/A TAIIMIIUIAP XaB(OCUZIUTUHNA TabMUHIIAI
Xam/ia aBTOTPAHCIOPT XU3MaTJIapu OO30pPHHM IIAK/UIAHTUPUIL Ba PUBOXKIAHTHPUII MaKCaaua
“Erasmus’ nactypu noupacuna EBporna Ba Pecrry6nukaMu3XHEHT OUp KaH4a Ol YKyB I0pTIapu
OmylaH XaMKOPJUKJA HWHTEJJIEKTyall TPaHCIOPT TH3UMIIapu Oyiinya WMIMHIl- KOHCTPYKTOPJIMK
uiapu onub 6opunmoxaa [2].

AHAMKOH BWJIOSITHJIA aBTOMOOMJIb TPAHCIOPTHAA MYJIOBYM Ba IOK TALIUIN >KapaéHiapH,
KAaTHOB JKaJBaJulapy, WYIUlapAa XapakaTiJaHUII TE3JIUTH, XapakaT WYHaJIMIIM CXeMacura puos
TWINLIM XaMJla axoJiura peaj BakT Tap3uJard MabIyMOTJIAp XU3MaTHMHHU TaKIUM STUII y4yH
"Akui maxap" KOHILETIUSACH HMIUTA0 YUKUIMOKAA. YOy KoHuenuusaaa "AKIIM TpaHcrnopT"
(MuTennektyan TpaHCHOPT TU3MMH) XaM HHHOBALMOH TEXHOJIOTHUSJIAPHU TAaJOMK KWIUIIJIArH
acocuil MyHamunuiapaan oupu xucoOaaHaIH.

“AKIUITM TpaHCHOPT - TPAHCIOPT OKUMH Ba HYN KoIIamMalapUHUHT cU(aTUHU Ha3opaT
KWIaaW, Kydajaapaard axO0opoT MaHemapu Xamjaa (oiJaraHyBUMIApHUHT cMapTdOHIapHuaa
Hynnapiard Ba3sUSATHM akC ITTUPHUII OPKAIM TPAHCIOPTIAp XapakaTMHHM ONTHUMaJlIAIlTHPaIH.
YoppaxaJlapHUHT OKJIAHUINI Japakacura kKapad cBeTo(OpIapHUHT HILIAIIUHH OOLIKapaiy,
’KaMmoaT TPAHCHOPTUHUHT KOMIAIIYB 5K0iM Ba 6eKkaTra KeJuill BaKTHHH KypcaTaiu.

byrynru kyHna MMpUK XOpHXKHUH IIaxapiiapia XapakariaHyB4d TPAHCIOPT BOCHTAJIAPUHU
OomIkapuilga 3aMOHAaBUI WIFOP TEXHOJOTHSUIAPHU Y3 WYMra oJiIraH TPAHCHOPT COXacHaaru
3aMOHaBHUI CYHBUM WYJIONI Ba T€0ax00pOT BOCUTAIAPUHHU KYJUIAII JKy/Ia MyXUM axaMusTra ara.
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Kymnanan axonu 3u4 Oynran AHAMKOH MaXxpuaa XaM MacopaBuil TUCTIETYEPIUK OOIIKAPYB Ba
HA30paT TU3UMHUHU HyJra KyHUI OpKaIu Xap XU HOXYLI XOJaTJIapHU OJIIMHU OJIMII MyMKHH [3].

1- pacm. “/lamac” aBTomMOOMIMTa YpHATUIATAH OOIIKAPYBYM MHTEIUIEKTYa] TH3UM

2- pacm. “/lamac” aBTOMOOMIINTA YpHATIIITAH OOIIKAPUIIAIUTaH HHTEIUICKTYaJl TH3HM

OHauIMKAa ymoly coxaaa sipaTHiIaéTraH TEXHOJIOTUsIap TPaHCIOPT XaWJOBUMIAPU YUYH
3apypuit Hynmnapaaru xap Xul Ba3usTiap, paBKynoTaa Xxojaraap Ounan OOFIHK MabIyMOTIapHU
Oepurn Ounan Oup KaTopaa, ymoOy coxada sSrOHA MapKa3uii TapMOKKa YJIaHTaH MOHHMTOPHHT
HA30paT TU3UMUHU JKOPUU DTHIN OpKadM TPAHCIOPTHHUHT XapakaT japaéHuHU MacodamaH
OOIIKAPHII UMKOHUSTH MMai0 Oymaam.

AnnmwxoH maxpunaa 10 Tagan opTUK Yoppaxara BUACOKY3aTyB MOcIaMaaapyu YpHATUIITaH.
bynnan makcan maxap Kydamapuaa wyna xapakaTd XaB()CH3JIUTHHUA 3aMOHABUN TEXHOJIOTHIIAD
épraMua TabMUHJIAII KY3/1aHTaH. ByHUHT y4yH Ha30paT KWIMHAIUTaH Xap Oup 00beKT— yoppaxa
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XapaKaTHHUA HA30paT KWIyBYM, KOUIA0y3apIMKIapHU aBTOMATHK Tap3/a aHUKJIOBYU 3aMOHABUI
TEXHUK BOCHTAJIAp, WHTEIUIEKTyall ICTEKTOpJIap, KOHTpOJIepiap, BUICOKamepanap OwiaH
YKUXO03TaH/IH.

AitHan "Axmu  TpaHCHoOpT"! TU3MMIIAPDUHUHT FOKOpPHAA Kaija JTWiraH Ba Oomka
MMKOHHSATIAPHAAH caMapann (oijalaHuII MaKCaamaa XO3UPrH KyHJAa Y30eKHCTOHIA MLl
YUKapuIaéTraH akcapusaT aBTOMOOWIIAp 3JIEKTPOH OOMIKapyB THU3MMHIra acoClIaHTaH XoJiaa
unutad YUKapuiaMoKaa. bupok ¢doligamanuin napakacu aHuarmHa lokopu Oynran "Jlamac"
ABTOMOOWJIJIApY HWHTEJUIEKTYaJdl TPAHCHOPT THU3UMIIApUIra acCOCIIaHTaH »3JEKTPOH OOILIKApyB
THU3UMUTA 3ra 3Mac.

«Y3aBTOTPAHCY AreHTINTMHUHT AHIVIKOH BHJIOSITH OYJINMH MabIyMOT/IApHUra Kypa, OyryHIH
kynaa Bwiostaa 300 tamaH opTuk aBTOOyC Ba 15 MHMHIIaH OPTHK MHKPOABTOOYCIap TYpIiu
HyHanmunuiapia KaTHaMmokna. Yiap uumpa "Jlamac" aBromoOwsutapuHuHr coHu 11026 Tanu
TAIIKUIT KUJIAIH.

My I0BYMIApHY TALIMII KApadHMIA HyIOBUMIAP XaB(CU3IMIMHN TABMMHIIALL SHI' MyXHM
Bazudanapaan oupuanp. CTaTUCTUK MabiyMOT/Iapra Kaparaumia, "Jlamac" aBToMOOMIITApUHUHT
XailI0BYMIIapy TOMOHUIAH COAMP ITUIAJAUTAH HYII-TPAHCIIOPT XOJUCAIapH KYTYMIMKHY TaIIKHIIT
aTaau. Yapra OenruiaHrad Te3JIMKIaH OLIUPHIL, THOOHIA Ba TEXHUK KYPUKIAH YTMACIIHK, KATHOB
JKaIBAJIMTa PUOS ATMACIIMK Xama 0o1ka omuiap cabad oyamoxnaa [4].

«Y3aBTOTpAHC)» areHTIHrHra ax0opoT-KOMMYHHKALHS TEXHONOTUAIAPHHH KOPHH ITHII
CYHBHI WYIIONUIM HABUTALIMS TU3UMH EpJAaMHIa XapUTaaa TPAHCIIOPT BOCUTAJIAPH XapaKaTUHU
Ky3aTHIll, XapakaT WYHAIWIINHA TEKIIUPUII Ba TYJIUK CTATUCTUKACHHU OJHIN, 00cHO YTHITaH
Macoa Ba TYyxTa® TypwiraH BaKTHHM XucoOJjail, EHUJIFU- MOWJIAIl MaTepUaUlapu XapakaTUuHU
KaMaWTUPHIILL, HYJIOBUM Ba IOK TAIIHII )KapaéHUHU MaKOYITAIITUPUIIT UMKOHUSATUHU Oepan.

Xo3upAaa  MHCTUTYTAAa  ymi0y  TEXHOJOTHUSHUHT  WIUTAIl  TaMOWMIUIApU  sHaja
TaKOMIUITAIITUPpUIMOK1a, sibHU  "Jlamac" aBromoOwmmwiapura GPS Ba Typnu maTdmkiap
Vpuatwianu. Kypunma tomornmaan mMabayMoTinap «GSM»y ysimu ajnoka KaHaIM OpKaJId Maxcyc
cepBepra y3aTuiaiu.

Hatmxkana TpaHCIOPT BOCHTAJIApHMHHMHT 4oppaxaigap oimuaa TyxTta® Typumman 20-25
¢dowusra, TpaHCIIOPT BOCUTAIApHU ABUTATENIapHIaH YMKAETTaH 3aXxapiu ra3iapHuHr 5—10 ¢owusra,
éumnren cappuau 5—-15 Qousra kamaiimimm xucoOWra maxapjard 5KOJOTHMK XOJIaT aH4a
AXIIUTaHAIH.
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Ilaxap xamMoaT TPAHCHOPTH (PACIUATHHH OOLIKAPUIIAA HHTEJICKTYAJI
TPAHCHOPT TU3UMJIAPAAH (POIaTaAHHU I

Toowcuboee b. M., Opmuxkoe C. C.
AHouxcon mawmunacosnux uncmumymu Yzoexucmon Pecnyoauxacu

Y16y Makoaa maxap kamoaT TpaHCIOPTH (aoNuaATHHH OOIIKapHIL/a r03ara KelnaéTral
MyaMMoJap, yJIapHU MHTEJJIEKTyall )kaMoaT TPaHCIIOPTH TU3UMIIapu €paaMuiia 6apTapad THII
taknupu Oepunrad. AHIVMKOH IIaXxpuaa TakpuOagaH YTKa3wiraH 3JEKTPOH TYJIOB TU3UMU
camapaJopJIMIy TaXJIWI KUJIMHTaH Ba OMp KaTop TaBcusiiap OepuiiraH.

ManbiiyMKH, TPaHCIOPT TU3UMHU MHCOH Xa€TH Ba TYpMYII Tap3ujia aloxuaa YpuH TyTyBUU
TH3uM xucobnananu. lllymapHu xucoOra onraH xojja TPAaHCHOPT COXAacHAa MIUIOBYM HIIYU
Xoaumiap Ba (oiananyBumiap, SbHU HyJIOBUMIIapra mIapT-IIAPOUTIAp XamJla CHTHILIHKIAp
ApaTtuil, XaB(pCHU3 HII TAIIKWJI KWIMLI Macajlachia MYaMMOJApHU Xal STHIIUMH3 JIO3UM.
Konagepca Oynap 3amoH tanadbuaup [1].

ITpesunentumus HI.Mup3uéeBaunr 2019 itun 6-maptnaru [1K-4230-connu kapopuaa Xxam
TPAHCIOPT XW3MAaTH KYpPCaTHIIHM TalIKWI OSTHUII TU3UMHUHU SIHAaJa TaKOMWJUIAIITHPHILL,
MYJKYWIMKHUHT Oapya IIak/UIapyaard TallyBUMIap Y4yH pakoOaT MyXMTHHU XaMmJa KyJjai
HIapT-IIAPOUTIAPHU SPATULI, IIYHUHI/IEK, PECIYOJIMKAHUHT TPAHCHOPT-TPAH3UT CATOXUSITHHU
OILLIMPHILTa KapaTUIraHu OYHUHT SKKOJ MUCOJIUAUP.

Xo3upru KyHJa HYJI0BUM Ba IOKJIApUHM TalIMII OWJIaH IIyFyJUlaHAETraH TPAHCIOPT
KOpPXOHAJIapu Ba yjap HUXTHEpUIArd TPAHCIOPT BOCUTAJIAPH aXOJMHU Y30FMHHU SKUH KWJIMILI,
axoJMra HabMYyHaJIM TPAaHCIOPT XU3MaTH KYpCAaTHUII y4YyH HYHaNTHUPUIMOKAA JEHUIIMMM3
MYMKHH. MacanaH, XyKyMaT Kopopjapu OwiaH Hynra KyWwiraH HYHaIMIICH3 TakcHIap,
HyHanumiaru 1amac Ba aBTo0yc pycymiIu )kaMoat TPaHCIIOPTIAPHU OJIMIIMMU3 MyMKHH. bapua
coxanapjaa Oynranu kabu TpaHCTIOPT TU3UMHUAA XaM KaMYMJIMKIAp Ky3atuiaaau [2].

Xo3upru KyHJa WYJIOBYMJIAp Ba XaijoBumjap Yypracuma OymaérraH MyaMmmoJsap
TamaruHa. MHCoOJ TapuKacuga WyHAIMIIIArd aBTOTPAHCIIOPT XAAOBYWIAPH TOMOHHUIAH MY
KHpa HapxjJapu XyKyMaTHMH3 OelnruiaraH HapxJaH y300mMMYalIuK OujgaH — ommpuo
ONMHAETraHINTUHY aiTuiMMu3 MyMKuH. 1lly Guiian Oupra HOKOHYHUH (QaonusT KypcaraéTran
TPaHCHOPT BOCHTAJAPUHM KYHJIMK TEXHUK KYpUK Ba KYyHIUMK THOOMHA KYpuUKIapcu3
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XapakaTiiaHaéTraHIuK OKMOaTuaa MynoBumMaapra xaBg-xatapiaap TYFHIUIINA SXTUMOJIAH XOJH
sMac.

Bynapuu Gaprapad KHIUIIUMHU3 Ba XaBPCHU3 TAIIMIUIAPHA aMaira OLUIHPUIN YOpalapuHU
Kypuul Macanacuia ¥3 (pukp Ba rosap OWIIMPUILIHYA MaKcal KUIIUK.

AnGatra OynapHHM Xap TOMOHJIaMa MH>K03 Ba (oiialaHyBuMiIapra Kyjaail 6yinumm xamaa
yHra sIHTM4a MMKOHHUATIIAD Ba TEXHAJIOTUsIAp JKOpUH 3TuIl OyiiMua Oup-KaHua Takauduap
KHPUTHUILIMMU3 MyYMKUH. MHCOJ TapuKacuaa HyHAIMIICU3 TAKCUIIAPHU OJICAK.

Anoxuna Oenrunapu OwiiaH axpanu0 TypHUIIM Y4yH HYHAIMIICH3 TaKCHJIAPHU CAPHK
panra O6ysunnm, Tanad gapakaja MuKY Ba TAIIKH )KAX0371ap OMIIaH KUXO03JIaHHIIH, HYIoBYMIapra
KyJIalnuKIap sipaTiiaérrand KyBoHapinu xonaup. llynapnan kenu® 4uku® WyI0BYM TalTyBYH
TPaHCIOPT BOCUTAJIAPU TU3UMHU PUBOKJIAHAETTAaHUHU KYpHUO, SHa/Ia TAKOMUHJIAHTUPUII Oyiinua
taknud Ba Qukpmapumu3 TanairuHa. Macaman, Mmko3 ydyH Y3 Typap >KoWuga, MOOWII
TesniepoHM, EKM KOMIIOTEp TapMOKJapu ¢&paamuja arpodiard sSKuH Oynrad, OyropTMa
Oepuiiaiurad TakCH aBTOMAIIMHACUHM Y3Ura HUCOAaTaH Maco(pacuHU, PyCyMUHH OMINO, TaHIall
UMKOHUATUHM SPaTUIIHM HYynra KYyHuI, sirOHa TaHWII Oenrmiapu OwiaH »KUX0371a0, sHajaa
KyJIalnukiaap sipatud, MyaoBuM WyHaAIUIIAA Kaiich Takcu OYI SKaHJIUTMHU OWJIMII UMKOHUHU
OcepyBurM Mociama, TuiooHIap OWsIaH KUXO3JAHMIN, MIKO3 TOMOHIAH OyropTma OepuiraH
MaH3WIHU Maco(achHH, KyTHO Typriiran Ba 60cu0 YTUITaH MaH3WJIHUHT CYMMAacCHHHU XHUC001a0
O0epyBun xucoOnaruu (Takcomerp), TymoBmapHu OaHK IUTACTHK KapTajapyd OpPKaIM amalra
OLIMPUII WUMKOHMHU OepyBuYM OaHK TEpMHHAUIApU OWJIaH TAbMHUHJIAHWIMINN Ba OyIapHUHT
Gapyanapy TpaHCIIOPT BOCUTAJIAPU YUYH MUXKO3JIap COHM KYTIalUIINTa, MUXKO3JIap yUyH WY Kupa
HapxJIapy OAMJIOHA XMCOONaHWIIM OWJIaH aHuya KyJailmkiapra sra OYnuIiMra Ba TPaHCIOPT
KOpXOHAJIapH Y4yH TyHmIaéTraH TyIIyMJIApHU XMCOOMHU aHUKIA0 onuira épaam Oepaau. byHna
iynoBum Oyropmacura acocaH Tapu¢ Oyitmua 6ocubd yTwiran macoda Hapxu, KyTuO Typuiaras
BaKTH HapXW anmapaTra KUpUTWITaH JacTyp OpKajlu aHMK Xucob O6epunanu [3].

M§n0BuM TAaUIMIIIA HHCOH XaSTH ydyH JHT XaBdcH3 XucoOmaHran ABToOycnapia Xam
HaMYyHaJIM TpacmopT XU3MaTH KypcaTtuiml OVilmya uuuiap dynra KyWuna€rraHu ailHM MyJjao.
ABTOOyCIIap Ba MHUKpoaBTOOycinap OViimya Xxam Oup KaHya Takiaudiaap Ba FOSUIAPHU
OMIAMPHUILIUMHI3 MyMKHH. X03UPrd KyHJ1a MyHTa3aM KaTHOBYM aXOJIMHU OMPUHYM MyaMMOCH 1e0
Hyn kupa Hapxiapura 3bTHOOPUMM3HM KapaTcak. DHI ap30H, XaB(hcu3 Ba TapTUOIM TPaHCIIOPT
BOCHTACHHH 3Ca aBTOOyC €0 ONHIIMMH3 MyMKMH. VIyIKMpa HapXjapu OpKald MHCOHIApHH
UKTUCOAMN TOMOHJIaMaH MaH(paaTIapuHU XUMOS KWIKII Yopajapu Kypuil Oyiinda Kyiuaarnya
TakIu(Iap KUPUTUIIMMU3 MYMKHH. ABTOOyCHapHW HyHanmuma KYHaWTUpUII YOpalapuHU
Kypuml OwiaH Oupra, WYHANUIUIM TakCWIap CHHrapu OelruiaHraH Tanabiap napaxkacuia
’KMXO03J1alll Ba 3JIEKTPOH TYJI0B TU3MMMHHU >KOPUI 3TUII YK OUIIaH JaBIaTHMU3 XaM, aXOJIUMU3
xaMm Ovp KaH4Ya I0TyKJapra SpHIIAII UMKOHUHU Oepaau. Kymianan:

- TynoBHM 3JIEKTPOH KapTanap OpKaJIu amMalra OIIWPUIIMILH,

- Tpancnopr Tymymiuapunu madpdodiukka oaud YMKHIL,

- Hobank aiimaHManapHu KeCKUH KUCKApTUPHIIHUILY,

- ABTOOycnapna iy10BYM OKUMHHU OPTHILIH,

- bank pecypc mabnarnapu OpTHILH.

KomaBepca iynoBuniiap Xam HakJ IMYJICU3, SbHU OJJUWTHMHA JIEKTPOH KapTa OpKAIH
TYJIOBJIAPHU aMaJira OLIMPHUO, OPTUKYA XapaKaT Ba HOKYJIAMINKIApCU3 ¥3 MaH3WIapUra eTUuIn
UMKOHMHHM Oepanu. byHpmall spaTuiarad KymalIudkiaap XaWJOBUMHHM YaJFUMad, dSPKUH
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XapakaTJaHUIl HMMKOHUSATHHU Oepamu. Illy Owmman naBmat Ba ¢ykaponap MaHgaaTiapu
XUMOSUTAHUO, THTUYa UMKOHUATIIAP SIPATHIIUIIN MYMKHUH.

vid d
o

by Tusumpa #yHanunuim Takcuiapaa, Macaiad Jlamac pycymuM  aBTOTPAaHCIOPT

BocHTanapuja Qoiifanancak Wyn Kupa HapXjapu TapTUOra COIMHHINK OunaH Oupra HynoBYM
OKuUMH ¥3 V3unaH ¢akaT pyxcaTHOMaNM (JUIEH3USIIN) JaBilaT Ha30paTUAAard aBTOTPAHCIOPT
BOCHTallapura KapaTwiaau. by sca HOKOHYHUI pyxcaTHOMacH3 aBTOTPAHCIOPTIAPHU V3 Y3uaaH
Kamaiuimra cabab 6ymanu.

YOy noinxa acocuja MIJIOBUM aBTOOyclapra »HI Taxpubanu XaimoBuuiap TaHiad
ONMH/W. ABBaJIUTa KacO-XyHap KOJUISKIAPUHU TaMOMJIAETTaH OWTHUPYBUMIAPHH aMaiueT
JaBpua Tal€prapiuk Kypuo, ynnradn Bazudacua v Oomuiam MyMKUH.

MyIoBUMIApHN YpraThil Makcajuaa JacTiab aBTb6eKaTnapna AJIEKTPOH KapTalapHU
TekuHra Gepunagu. MynoBunmap 35eKTpoH KapTagapra Y3UHHHT GaHK MIACTUK KapTOUKACHIAH
OHJIAMH TapTHO/Ia My Tymupub 6opaan. YHIaH UKKK HIIT MyIIaTAa pecyoiruka Oyinda Xxu3mar
Kypcata€tran aBToOycnapna (ovganaHwiaad. DHT MyXUMH, OWTTa KapTodkagaH OyTyH owmiia
ab30s1apy (O IANTAHUIIE MyMKHH. WY1 Xaky 1maxap HyHaTHIapuaa Oup Xun GenruiaHaim.

Kaproukaman ¢oitnananum Ttaptubu kyga opauil. Yunraum kapTaHu TepMHUHAI
(BaympaTtop)ra TeKKasraHuja Iyn MaOiaruHu eun® onanud. TYnoB amanra OMIMPUITaHUHU
TacAMKJIAIl MaKCaJuJa CaHa, BaKT, WYHAIWII HOMH, aBTOOyC Ba KapTa pakaMu Xamja KoJraH
MabaFr XaKuaa XMcoOOoTIap Kaiia aTunran uunra (4ek) oepunanu. bycus iyn xaku TynaHmaran
XHUCOOIaHaIH.

[Maxap «kyyamapuma Oaprmo ASTWIAETraH 3aMOHABUW  OWHaBaHI  Oekariapaa
aBTOOYCIApHUHT OpaluK MacodacuHu macodanan onnaiH pexumuna (GPS) moumuii ky3zatud
OOpHIll MMKOHUATH OepyBYM MOHHUTOpJap spaTwiagud. Maxcyc MOHUTOpP OpKalu KyTaéTraH
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aBTOOYCHHTM3HH Kaepja SKaHIWTHHHA Ba OeKarra eTud KelWIll BaKTHMHU OWIMIN MyYMKHH. By ¥3
V3uJaH NYJIOBYM BaKTUHHU TEKANIU.

Spatuiaran KynalauK XalWJOBUMHU YallFUMal, S9pKUH XapakaTJaHUII UMKOHUHU OepiHu.
Uynku #ynoBunnap OwnaH ¢akaT yunradn unuiaiau. By aiiHu BakTaa XaB(CHM3IMKHE Xam
ommpanu. KomaBepca WyHanunuiapgaru asToOyciapra KyWuJa KeITHPWITaH 3aMOHaBUU
TU3UMIIApHUHT Oapyacu YpHaTuirad 0ynaau.

< @ AsTobycHM BowkKapuw

< GPS ky3atys

< 1‘?’)‘ MapLpyTHU MOHUTOPUHIM
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e x
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kadonatnaHaau. AsnbaTra, Xap ToMoHJIama (¢yKapojapHu MaHdaariaapu, XaB(cuzauru
JTaBJIATUMM3HHM SIHA/1a PUBOXKU Oy OMpHHYM YpUHAA.

Xyaoca. Makonaaa maxap jXaMoarT TPAaHCHOPTH (GaoIMATHHH OOIIKApHILAA o3ara
KeJnaéTraH MyamMMmoJap, YIapHH WHTEIUIEKTyall TH3uMIapu €paamuia Oaprapad >Tum Takaupu
Oepwirad. AHAMKOH MaxXpH/ia TAXXKPHOaTaH YTKAa3UITaH dJIEKTPOH TYII0B TU3UMH CaMapaIopIIuru
TaXJTWI KWIMHTaH Ba OMp KaTop TaBcHsIap OepHiraH.
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Ha ocnoBe pacnopsixenus npesuaenta Pecriyonuku Y30ekucran o 7 gpespans 2017 rona
P® 4947 onpenenena msTh HampaBiieHUs pa3BuTHs «CTpaTerus ABUKEHUs MepeolnpesesieHa
IMPUOPUTETHOE HAIIPABJICHUS CTPOUTENIHCTBA U PEKOHCTPYKIMS aBTOMOOMIIBHBIX JOPOT a TaKKe
MPEK/E BCETO KaMUTAIBHBIM U TEKYIIUH PEMOHT JOPOT HACEJIEHHBIX TyHKTOB.

OOmiecTBEHHBI TPAaHCHOPT B HACTOSIIMN MEpPHOJ BCTYNWUI B  OIpEIEICHHbIE
INPOTUBOPEUUS] C WHAMBUIYaJbHBIM JIMYHBIM TPAHCIOPTOM, OOECIEUUBAIOLINM OOJbIINI
KoMdopT naccaxupy. OZHAKO 3arpyKEHHOCTb TOPOACKHUX JIOPOT TaK BEJIHMKa, YTO JaJlbHEHIIne
pa3BUTHE JUYHOIO TPAHCIIOPTA HE IO3BOJIAECT PEaau30BaTh €r0 MPEUMYIIECTBO IO CKOPOCTH
JIOCTaBKM MACCaXXHpa, OCOOEHHO B Yachl NMHK, M OYEHb YCIOXHSET HEKOTOphIE AaCHEKThI
KU3HEJEATEIIBHOCTH IOpoJia, TAKHE KaK IMPOE3] CKOPOH MENULUHCKON WM IM0KapHOW IOMOIIH,
yOopka ynui U T. 1. Bozpacraroiias HHTEHCUBHOCTD JABH)KEHUS YXYIIAEeT U AKOJIOTHUIO TOpo/ia.

IlepeBo3ka 1O OIpEeAEIEHHBIM MaplHipyTaM HE BCEr/a YIOBJIETBOPSAET 3alpOChl
naccaxxupoB. Kpome Toro, obciyknBaHrue oOIIECTBEHHBIM TPAHCIIOPTOM OOBIYHO MpEphIBAETCS
Ha HOYHBIE Yachl, B KOTOPbIE MMAaCCAXUPONOTOK OUYEHb Mall U He obecrnieunBaeT 3PPEeKTUBHOCTD
paboThI TPAHCHIOPTHBIX CPEACTB.

Cropoc Ha mHepeBO3KHM B TOpPOJE CYIIECTBYET KpPYIJble CYTKH, IpaBla, ¢ OOJNBLIINM
pasnuureM 1o o0beMy. I[lOCKOJBKY CHpOC CYIIECTBYET, €ro HEOO0XOAWMO YIOBIIETBOPSTH.
OO6cnyxuBas TPYAOBbIE MOE3AKH, PAOOTHUKM TPAHCHOPTHBIX HPEANPUATHA HUMEIOT MOJHYIO
MH(OpPMALIMIO O BEJIMYMHE CIIPOca IO BPEMEHHU CYTOK, JHSM HEIeIN M MecsllaM Ha OCHOBaHHUH
KOJIMUECTBA KHUTeJel JaHHOro ropoja WM pailoHa, BO3pacTHOIO cOocTaBa M Jpyrue, a Ooie
TOYHBIC JAHHBIE OHU MOJYYAOT OT NEPUOJNYECKH ITPOBOJNMBIX OIIPOCOB HACEIEHUSA. JTO JAET
BO3MO>KHOCTb PACCUUTBIBATH ONTUMAJIBHOE KOJIMYECTBO M MHTEPBAJ IABWXKCHHS TPAHCIOPTHBIX
CPeACTB, pabOTAIOMIMUX IO MAPIIPYTH3UPOBAHHOMY NPUHIUIY B JAHHOM PEruoHe, a TaKkKe
KOJINYECTBO HEOOXOAMMBIX aBTOMOOMIEH-Takcu. Takcu CymecTByeT Ui YJOBIETBOPEHUS
cnenr(uyeckoro cmpoca HAcelIeHUs, OJHAKO CTOMMOCTh Mpoe3fa A OTICNBHBIX TPYII
HACEJICHUS SBIIAECTCS YPE3MEPHO BBICOKOM, CIIEA0BATENIBHO, YACTh CIIPOCA HE YAOBIETBOPAETCS.
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PaGoTHHK TpaHCMOpTa MONUIO TO TYTH ITOMCKAa HOBBIX TEXHOJOTHH, MOTHOCTHIO
YIOBJICTBOPSIONINX pa3InYHbIe TPEOOBAHUS MACCAKHUPOB MO MPU JIOCTYITHOHW IIEHE M BBHICOKOM
KauecTBe OOCTY)KUBaHUSA. DTO Kacaercs, MPEeXJe BCEro, aBTOOYCHOTO COOOIIEHUS, UMEIOIIETO
BO3MOXXHOCTh OIEPaTHUBHOTO (HOPMHUPOBAHMS MapUIPYTOB cJel0BaHUsA, (OOBIYHBIA MapLIpYT,
MOJTY3KCIIPECC, IKCIPECC).

3a pyOexoM 0OBIYHO B KPYITHBIX FOpPOJIaX €CTh JIEJI0BOM HEHTP ¢ OOJBIINM KOJINYECTBOM
OOILIECTBEHHBIX U, COOTBETCTBEHHO, OOJIBIIUM MACCAXKUPOIOTOKOM HE TOJBKO B YaChl «IIHKY;
OCTaJIbHAasi 4YacTh TOpOJIa MMEET OTHOCHUTEIbHO HH3KYI0 IUIOTHOCTh HACEICHUS U Mallbli
MaCCaXXUPOIMOTOK BO B HEITUKOBBIC YACHI.

JIenoBOil LEHTP MOXKET OOCTYKHMBAThCS MapIIPYTH3UPOBAHHOM TPAHCIOPTOM 0Oe3
JIOTTyCKa MHIUBUIyaIbHOTO TpaHcmopTa. Ha rpanuiax OoibIIMX TOpOJOB M JCJIOBBIX IIEHTPOB
CTPOAT CHEIUATBHBIC CTOSHKHU JIJISi UHIUBUIYAIbHBIX TPAHCHIOPTHBIX CPEICTB, I€ MAcCCaXUPbI
MEepecaXMBAIOTCS  HAa  OOIIECTBEHHBIM  TpaHcmopT.  OOCiHy)XHBaHHE  MaJIOMOIHOTO
MAaCCaXXUPOIOTOKAa HAa OCTAJIBHOW TEPPUTOPUU TOPOJa OCYIIECTBIAETCS MO TaK Ha3bIBAEMOM
CUCTeMe TapaHTHpoBaHHOTO oOcyxuBaHus Hacenenus ('OH). Oto cuctema coueraer BBICOKOE
KayecTBO 0OCIYKHMBaHUE M0 IPUHLIUITY «OT IBEPH 0 ABepu» ¢ Tapudamu B 3-4 paza HUKE, UeM
IIpH TIEPEBO3Kax Ha TakcH. JKemarenpHo, 4ToOkI Tapud ObLT He OoJIee ueM B 2 pa3a BeIcIIee Tapuda
MapIIpyTHOTO OOIIECTBEHHOTO TPAHCTIOPTA.

Cucrema rapaHTUPOBAHHOTO OOCTY)KMBAHHS HACEJICHHUs SIBJISETCS aJIbTEPHATHBOU
WHIUBUIYAIbHOMY TpPaHCIOPTY (TAcCaXup, MUMEIOMUNA CBOW JIMUHBIA aBTOMOOWIIb, MOKET
caenaTh BBIOOpP); CHUMAET YAaCT HETaTUBHBIX MPOSBICHUN MAacCOBOTO OOIIECTBEHHOTO
TpPaHCIIOPTa, TMPEXKIE BCEro Mo KOoMGOpTy OOCTYKUBAHUS; OCYIIECTBISET [BIKEHHE IIO
orepaTUBHOMY THOKOMY I'paduKy B 3aBHCUMOCTH OT CIIpOCa.

Orta cuctema 3¢ (HEeKTUBHO UCTIONB3YETCS KaK BCIIOMOTaTeNbHas WK albTepHATHUBHAS JIJIS
MO/IBO3a MACCAKUPOB K CTAHIUSM METPOTIOIUTEHOB U DJIEKTPUPHUITUPOBAHHBIX KEJIE3HBIX JOPOT,
BOK3ajaM H T...; JUIS 3aME€HbI OOBIUYHBIX aBTOOYCHBIX MapIIpyTOB BO B HEMUKOBBIE Yachl C
YBEJTUYCHHBIM HMHTEPBAJIOM JBIDKECHUS, B BEUYEPHE -HOYHOE BpeMms, Hepabouue AHU I
HE3arpy>KeHHBIX HAMpaBJICHUN U T.I.; a TaKXKe JUIsl 0OCITYKUBAaHUS MMAaCCAKUPOB, KOTOpEe IO
COCTOSTHUIO 3/TOPOBBSI HE MOTYT MEepEeMeNIaThCsl Ha OOIECTBEHHOM TPAHCIIOPTE, a I MOe3A0K Ha
TaKCHU JIOCTaTOYHBIX CpPeACTB. TakcH, Kak He MMEeT CHENHaTbHO MPUCIIOCOOJIEHHOTO CaloHa
WHBAJIHMJIOB Ha KOJSICKAX MM OOJBIIOTO MOMEIICHHS IS Oaraxa.

[IpenmymnecTBa paccMaTpuBaeMOW  CHCTEMBl  TapaHTUPOBAHHOTO  OOCIYKUBAaHUS
HaceJIEHUSs JIJIs TaCCaXKUPOB COCTOAT B TOM, UTO MPHU JJOCTABKE «OT JBEPH J0 ABEPH» COKPALIAETCS
W JUKBUAMPYETCS BpeMsi Ha TMOJAXOJ K OCTAaHOBOYHBIM  TyHKTaM, OOECTICUMBAECTCS
OecrniepecaiouHbId TIPOE3/ J0 MyHKTa HAa3HAYCHMs, COKpAIIAeTCs BpeMs OXKUIAaHUS aBTOOyca
Oyraromapsi onepaTUBHOM cucTeMe HH(OpMAIIK TaCCAXUPOB, CBS3H C BOAUTEIIEM U KOHTPOJIIO 32
ero jaelctBusiMu. M, 94TO0 HEMarIOBa)XkKHO, TapaHTUPYETCS BpPeMs JOCTAaBKH, TaK KaK CTPOUTCS
ruOKUI MapHIpyT.

CucreMbl TapaHTUPOBAHHOTO OOCIY)KMBAHHUS  HACENCHUS TMOJYUYUIH  MIUPOKOE
pacnpoctpanenue B CIIA, Kanane, Aurnuun, ®panuuu, I'epmanuu, Beunn, OunnsHINH,
SAnonun u HeKOTOpweIX cTpaHax FOxHoit Amepuku. B Poccum m3 GonbIioro KoaudecTsa
BO3MOJKHBIX BapUaHTOB [AaHHOM CHCTEMBbl NPHUMEHSIIOTCA JIMIIb HEKOTOpbIE, B TOM YHCIIE
MapuIpyTHOe TakcH. [IpUHIMIBI CHCTEMBbl TapaHTUPOBAHHOTO OOCTYKUBAaHUS HaceJeHUs
WCIIOJIB3YET U BEJOMCTBEHHBII TPAHCIIOPT.
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OOIMif TPUHIUIT CUCTEMBI TAPAHTUPOBAHHOTO 00CTYKMBAHUS HACETICHHUS COCTOUT B TOM,
4yT0 Ha 0a3e MHOXXECTBA MPEABAPUTEIBHBIX M TEKYIIUX 3aSBOK OT IMACCAKUPOB, CIy4aiHBIM
0o0pa3oM pacrpenesieHHbIX 10 HampaBJICHUSM JBW)KCHUS, NPUBOIUTCI (OPMHPOBAHUE U
KOPPEKTUPOBKA TMOKUX MapLIPYTOB JIBUKEHUS aBTOOYCOB, 00€CIIeUUBAIOLINX COOP U JOCTaBKY
MACCAKUPOB B MMYHKT HA3HAYEHUSI C YUETOM ONPEIEICHHBIX TACCaKUPOB CPOKOB.

OAHOBPEMEHHO B TaKOW CHCTEME PEIIAIOTCs BOMPOCH 3(P(HEKTUBHOIO MCIOJIB30BaHUS
TPaHCTIOPTHBIX cpeacTB. Haumbonee >ddexkTHBHO KOMOMHHPOBAHHOE COYETAHHE CHCTEMBbI
rapaHTUPOBAHHOTO OOCIYKHBAHUS HACEJIECHUS ¢ OOBIYHBIM aBTOOYCHBIM JBM)KEHUEM. B HOuHOE
BpeMs WIM TNpa3JHUYHBIC JHH HA TEX K€ HANpaBJICHUSX MOXET pabdoTaTh TOJIBKO CHCTEMa
rapaHTUPOBAHHOTO OOCITYKUBAHHSI HACETICHHS.

COop maccaxupoB B CHCTEME TapaHTHPOBAHHOTO OOCTY)KWUBAaHUS  HACEICHUS
OCYIIECTBJISIETCS WJIM M3 MHOYKECTBA MYHKTOB (MO 3aka3aM) B OJMH OOWIMN Al TPYIIIbI
MACCAKUPOB MYHKT, WM M3 MHOXECTBA IYHKTOB B HECKOJBKO OOLIMX XHPOB IYHKTOB
HA3HAYCHUs], UM U3 MHOKECTBA MYHKTOB JIFOOOM MYHKT, HAXOZSIIEHCS HAa JaHHOM MapIipyTe,
U.T.I. B KaueCTBE IpUMEpa IMEepPBOr0 BapHaHTa MOXKHO NPUBECTH COOp TPYIIBI TYPHUCTOB,
pa3MEIICHHBIX B HECKOJIBKUX OTENSX, IS MOE3KU Ha SKCKypcHio. TpeTuil BapuaHT peains3yercs
MapUIPyTHBIMH TaKCH, MOJYYAONMMH BCEe OOJbIIEe pacIpOCTpaHEHHWE B HaIle CTpaHe.
HanpaBnenue nBmXeHHs MapHIPYTHBIX TaKCH OOBIYHO CBS3aHO C JOCTABKOW MAacCaXHPOB K
KPYITHBIM TOPTOBBIM IIEHTPAaM, CTAaHIMSM JKEJIE3HBIX JOPOT WM METPOIIOJIMTEHA, a TaKkKe C
00CITy’)KHBaHHEM B Yachl CIaa MacCAKUPOIIOTOKA U.T.I1.

CucreMbl TapaHTUPOBAHHOTO OOCITY>KMBAaHUS HACEJICHHs B Pa3HBIX CTPaHAaX HECKOJIBKO
OTIUYAIOTCS IPYT OT Apyra. B kauecTBe mpumepa pacCMOTPUM HOBYIO CUCTEMY, IPUMEHSEMYIO B
Heto-Hopke (CIIA). OkpanHbl ropoa pa3ouThl Ha CeMb PailOHOB JUIS OOCITYKHBAHHUS JTHEM B
MEXITHKOBEIE dackl. I1Tomans paifoHoB cocTaisaeT npuMepro 302, HaceneHne — okoso 70 ThIC.
4enoBeK. Bupl 00CTy)KUBaHHs HACETICHHUS: «OT JIBEPHU JIO IBEPW» B Iperesiax 00CITyKUBAEMOH
30HBI C BBI30BOM B JIF000#1 BpeMsi (B HOYHOE BpEMsI IO BCEMY TOPOJIY, HO C TIEPECAIKOM HA IPYToit
MapuipyT B IIEHTPAJIbHOM IE€PECaOYHOM Y3Jie); OT JOMa K MecTy paboTy u oOpaTHO — IJiA
HanOoJiee KPYMHBIX MPEINPUATHH ; OT JOMa K IIKOJIE U 00paTHO — JIJISl IKOJLHUKOB; TIOJIBO3 K
OCTAaHOBKAaM OOIIECTBEHHOTO TpaHCIOpPTa B Mpejenax oOOCIyKMBAeMON 30HBI; MEPEeBO3Ka
WHBAJIHUJIOB U MPECTapesblX CHelMaTbHBIM aBTOOYCOM IO BCEHl TeppUTOpUU Topoja. 3aka3bl Ha
NEpeBO3KM OOBIYHO JIENaloTCi 3a CYTKM C JIOMAllHero TtejaegoHa WIM CO CHEIHaIbHO
000py/I0oBaHHBIX Tele(OHU3UPOBAHHBIX OCTAHOBOYHBIX MYHKTOB. Ha crenuanbHOM Tabno mpu
3aKa3e dYepe3 IMpoe3sla, BpeMs M MeCTO I0CaJkd, Homep aBroOyca. OTo uH(pOpMaIys
MPOCTAaBIISIETCS HA OMIIETE, KOTOPBIN MAacCa)XHp MOydaeT cpasy mocie oriatel. [Ipu onepaTiBHOM
MOCTYTUICHUU 3aKa30B Yepe3 IEHTPATbHBIA TUCTIETYCPCKUI MYHKT BOAHMTENb MOXET H3MEHSATH
MapmipyT MO XOIy IBWXKCHHUs, 3a0Hpas CIEAYIONIEro Maccakupa. ABTOOYCHI CHAOKEHBI
YCTPONCTBAMH TYHKTAaMH W WH(GOPMHUPOBAHUS ITACCAKUPOB O MapmpyTe ciemoBaHus. OauH
aBTOOYC IO CHUCTEME TapaHTUPOBAHHOIO OOCTYXXHMBaHUS HaceleHus BbINOJHSET oT 7 no 20
noe3/10k B yac. [ToABMKHOM coCTaB BKIIIOUYAET B c€0s CrienalbHbIe aBTOOYCHI JIs1 00CTyKUBaHUS
MHBAJINOB, UIMEIOIIHE YCTPOMCTBA /Ul OJbEMa KOJISICOK B CAJIOH.
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Yupasiienue 3pPpeKTUHBHOCTHI0O TOPMO3HBIX CHCTEM MOACPHU3UPOBAHHBIX
MOOMJIBLHBIX MALIMH MyTeM NIPMMeHEHUs] BAKYYMHBIX HACOCOB

Anumyxameoos II1.1I1., Xukmamoes III.U.
TATY, V36exucman

Mup3sabexos M.C.

KusllU, V36exucman

JIOpO>)KHO-TPaHCHIOPTHBIE TPOMCIIECTBUSL SBIISIOTCS OJHOW W3 MHPOBBIX TPOOIIEM,
KOTOpas 3aTparuBaeT Bce ciIoM od1iecTBa. ExxeronHo okoso 1,2 MUIInoHa 4eJI0BeK BO BCEM MHpe
norubarT B pe3ylbTaTe JO0POKHO-TPAHCHOPTHBIX MpouciiecTBUil. Kpome TOro, MuuiMoHbI
JFOJCH TTOTYYaI0T TPAaBMBbI M YaCTO OCTAIOTCSI MHBAIMAAMH Ha BCO %Ku3Hb [1,5].

MexIyHapOIHBI ONBIT CBUAETENBCTBYET, 4YTO HpU (POPMUPOBAHUM JIOJTOCPOUHBIX
LEeJEeBbIX IporpamMm B cdepe OezonmacHOCTH gopoxHoro newkeHus (B crpanax EC, CIIA u
SnoHus) yka3bIBalOTCS IMOKAa3aTeNlM, XapaKTepPU3YyIOIIME YpOBEHb MOBBILIEHHS O0€3011aCHOCTU
JIOPOXKHOTO JIBIKEHHSI, U TyTh CHIDKEHHs aBapUIHOCTH Ha aBTOMOOMJIBHBIX Joporax. Mepsl
HaNpaBJICHHBIC HA MPEXyNPEKICHNS JTOPOKHO-TPAHCIOPTHBIX MPOUCIIECTBUI M CHIDKEHUE MX
NOCJEICTBHM, 3aHUMAIOT B)KHOE MECTO B MOJIUTUKE MHOTHX CTPaH MUpa.

CKOpPOCTB SIBJISIETCS] OJTHUM M3 TJIaBHBIX PUUUH JOPOKHO-TPAHCIIOPTHOTO POUCILIECTBHUS.
Hexortopele pe3ynbTaThl AOPOKHO-TPAHCIIOPTHOIO MPOMCHIECTBUS CBSI3aHHBIE CO CKOPOCTBIO
IIpuUBENEHBI Ha puc. 1 [2].

Bbicokne TeMmbl aBTOMOOWJIM3ALlMM  CO3JAIOT  JIONOJHHUTENbHBIE  MPEANOCHIIKU
yXyAleHus: oOCTaHOBKM B cdepe obecrieyeHUs O€30MaCHOCTH JOPOKHOTO JIBHIKEHUS.
E>xero/iHblil mpupocT aBTonapka B Y30€KHCTaHE COCTABISET OIPOMHOE KOJIMYECTBA.
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Puc. 1. 3aBUCUMOCTb CKOPOCTH OT TSHKECTH JOPOKHO-TPAHCIIOPTHOTO MPOUCIIECTBUSA
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B Hacrosiee Bpems IPOUCXOJUT HENPEPHIBHOE JAJbHEMIIEE COBEPLICHCTBOBAHUE
TOPMO3HBIX CHCTEM aBTOMOOMIJICH (MOXHO Ha3BaTh TaKHE CPAaBHUTEILHO HEJaBHUE HOBILIECTBA,
kak ESP, TCS, EBD, u Tak panee), pe3yJabTaTOM KOTOPOTO CTAHOBHUTCS JajJbHEUIIUN pPOCT
AKTUBHOMN 0€30I1aCHOCTH.

D¢ (heKTHBHOCT TOPMO3HON CHUCTEMBI SABJISIETCS OCHOBHBIM (DAKTOPOM 0€30MaCHOCTH MPU
€€ UCIOJIb30BaHUU Ha TPAHCIIOPTE.

BakyyMmHBI  ycunuTenb NpUMEHSETCS NPAKTUYECKM Ha KaXJIOM aBTOMOOWIIE,
000pYy/IOBaHHOM THAPABINYECKOW TOPMO3HOM CHCTEMOW C TJIABHBIM TOPMO3HBIM HUJIUHIPOM.
[Ipu nepeoOopynOBaHMM aBTOMOOWJICH Ha JHM3ENbHBIA JBUTaTellb BO3HHKAET Mpodiema
yIay4iieHus: paboTel TOPMO30B, T.¢ HEOOXOJMMO O0ECHEYUTh JIOCTATOYHOM pa3pexeHHI0 B
BaKyyMHOM ycuiauTesne. MHorue aBTOMOOWINM 3apyOeXHBIX IPOU3BOACTB  OCHAIEHbI
peryinupyeMbIM BaKyyMHBIM HacocoM [3].

BxuttoueHue Hacoca OCyIIecTBIsIeTCs CleAYOIUM 00pa3oM. B mamsaTh 6i10Ka ynpaBieHus
JIBUTaTeJIeM BBEJICHA XapaKTEPUCTUKA, B COOTBETCTBUH C KOTOPOM ITPOU3BOAUTCS PETYIMPOBAHNE
IPOLIECCOB BKIIIOYEHHUS U BBIKJIIOUECHUSI BAKYYMHOT'O 3JIEKTpoHacoca. MOMEHT BKIIIOYEHHUS Hacoca
3aBUCUT OT JABJICHHUS B BAKYyMHOM YCHJIUTENIE TOPMO3HOIO NPHUBOJA M OT aTMOC(eEepHOro
nasienus. [lociennee B 3aBUCUMOCTH OT THIA OJIOKa YIPABICHUS JBUTATEIEM PACCUUTHIBAETCS
WM U3MEpSETCs IOCPEICTBOM BCTPOEHHOIO B HEro Aartyuka aasieHus (Puc. 2).

Puc. 2. [IpuHiunuanbHas TOpMO3HAsI CXeMa C IPUMEHEHUEM PETYIUPYEMbIM
BAaKyyMHBIM HaCOCOM.
1 — snexTpoHHBII 00K yrpaBlieHUs IBUTATENEM, 2 — BAKYYMHBIN YCHUIIUTEINb
TOPMO3HOT'O MPUBOJIA, 3 — 00paTHBIN KianaH. 4 — K BIIYCKHOMY TPYOOIIPOBOTY.
5 — TaTyMK JaBJIeHUA. 6 — BAKYYMHBIN 3JIEKTpOHAcoC. 7 — pelie.

BakyymHBIH 3JIEKTpOHACOC CHYKUT JJs TOJJEpP)KaHUS 3apaHee YCTaHOBJIEHHOIO
JUana3oHa JIaBJIeHHM, MPU KOTOPBIX MPOU3BOAMUTCS BKIIIOUYEHUE U BhIKIIOUEeHHE Hacoca. [Tocne
BBIKJTFOYEHHSI HACOCa CO3/IaHHOE UM pa3peKeHNE COXPaHSIETCS JI0 IEPBOT0 TOPMOKEHUSI, KOTOPOe
IIPUBOJUT K €r0 YMEHBIICHHUIO.

[To BBIIIEHU3IIOKEHHOM NPUHIMITY MOJCPHU3UPOBAHA TOPMO3HAS CHUCTEMa MOOMIILHOM
MaIllMHbI 11epeoOopyIOBaHHbBIN Ha Au3enbHbIN ABuratens ISUZU u moiydeH MmosioKuTeNbHbINA

s dexr.
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Ha puc.3 u 4 npuBeneHsl cpaBHUTENbHbBIE JTAHHBIC U3MEHEHUS JIABJICHUS JKUJIKOCTU TIPU
BXOJIC U BBIXOJIC TJIABHOTO IIJIUHAPA TOPMO3HON CHCTEMbI CTaHIAPTHONH MOOUIBLHOW MAITUHBI U
MOJICPHU3MPOBAHHON MOOMIIbHOM MamHbI Tpu ckopocTh 40 kM/4. CpeHee qaBieHue Ipy BX0J1e
B TIJIaBHBIM IWIMHAP TOPMO3HOM CHCTEMBI CTaHJIAPTHOW MOOMIILHON MaruHbl coctaBmi 2,80
Mlla, a MogepHu3upoBaHHON MOOMIBHONM MamuHbl 3,20 MIla. CpenHoe naBieHue P BBIXOJIE
W3 IJIABHOTO IIJIMHJpPA TOPMO3HON CHCTEMBbI CTaHAAPTHOW MOOMJILHON MalIMHbI cocTaBmI 5,80
Mlla, a MogepHU3UPOBAaHHOW MOOMILHOM MamuHb! 7,60 MIla, D10 yKa3bIBaeT, 4TO BaKyyMHBII
HACOC BKJIIOYCHHBIH B TOPMO3HYIO CHCTEMY TOBBICHII KO3(DPHUIMECHT YCWICHHS BaKyyMHOTO

yCUJIUTENS B cpeiHeM Ha 16%.

35

== CPEX(KapGro. 18.)
——CPEJ (lms. [1s.)

p. MPa
TTtrreee
_"-_

<05

Puc.3. MI3meHeHue cpeiHero JaBiieHus )KUAKOCTH TP BXO/I€ B INIABHOTO LIMJIMHApA
TOPMO3HOM CHCTEMBI CTAaHAAPTHOTO aBTOMOOMJIS U MOJIEPHU3UPOBAHHOTO
aBTOMOOWIIA IpU cKopocTH 40 KM/4

'PE]1(Kapdio, [IB.)
'PEJL (zs. J1

p, MPa

=}

Puc.4. Usmenenue CpCAHCTO JAaBJICHUA JKUJAKOCTHU IIPU BbIXOAC U3 INIAaBHOTO HUJIMHAPA
TOpMOSHOﬁ CHUCTCMBbI CTAHAAPTHOTO aBTOMO6I/IJ'DI U MOJACPHU3HUPOBAHHOI'O
aBTOMOOMIIA TpU cKopocTh 40 KM/4
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Pa3Butnus JJIOrucTH4YeCKMX HHTE/UVICKTYAJbHBIX TPAHCIHHOPTHBLIX CUCTEM

Anuee C.P.
AHOUMNCAHCKUT MAUUHOCTPOUMENbHBILL UHCIUNY T

B cratbe mpoBeieHbI KpaTKuii 0030p UHTEIUICKTYIBbHBIX TPAHCIIOPTHBIX CUCTEM H ATAINlOB MX
pa3BUTHA.

OpHoli u3 Hanbosee BaKHBIX 3a7a4 TPAHCIIOPTHOM cucTeMbl Mupa u Y30eKkucTaHa sIBIsieTcs
obecrieueHre MakCUMAIbHOU 3(PPEeKTUBHOCTH (YHKIIMOHUPOBAHHS TPAHCIOPTHO-IAOPOKHOTO
KOMIUIEKCa CTPaHbI MyTeM IMOBBIIICHUS KaueCTBa YAOBIETBOPEHHUS MOTPEOHOCTEH IKOHOMUKH U
HacelleHusl B 0e30MacHbIX U AP(EKTUBHBIX TPAHCIIOPTHBIX YCIyTaxX.

OneparuBHoii 3agadeit WUTC sBnsieTcss OCYHmIECTBICHUE W TOAJACPKKA BO3MOXXHOCTH
ABTOMAaTHU3UPOBAHHOTO M aBTOMATHYECKOTO B3aMMOJCHCTBHUS BCEX TPAHCIIOPTHBIX CyOBEKTOB B
peabHOM MaciiTade BpeMEHH! Ha aJalTUBHBIX MPUHITUTIAX.

OcnoBubie 3amaun WTC permonampHOoro (ropojackoro) ypous. HWTC B ropomax
WCTIONIB3YIOTCS. B OCHOBHOM B JIByX HAIIPABJICHUSAX — MOBBIIIEHUE MPOMYCKHON CIIOCOOHOCTH
TPAHCIIOPTHON CETH W TOBBIIICHHE OE30MAaCHOCTH YYaCTHHUKOB JOPOXKHOTO JBIKeHUs. Jlis
TPAHCHOPTHBIX YCTPOMCTB YINPABICHUS, KOTOPbIE YIPaBISIOT KOHKPETHBIMU TPAHCIOPTHBIMU
y3JIaMH WIH TIEPEKPECTKaMU, MCIIONB3YeTCs YIPaBICHHE Ha YPOBHE 00JIACTH, KOTOPOE MOMKET
pearupoBatb Ha MOMEHTAJIbHYIO CHUTYal[MI0 B TPAHCIOPTHOM CETHU M ONTUMHU3UPOBATH €€
MPOIMYCKHYIO CIIOCOOHOCTh. B cilydae upe3BbluaiiHbIX 0OCTOSITENBCTB, JOPOKHO-TPAHCIIOPTHBIX

147


http://www.who.int/violence_injury_prevention/road_traffi%20c/en/
http://out.arduino.ru/?redirect=http%3A%2F%2Farduino.cc%2F&baseU=http%3A%2F%2Farduino.ru%2F
http://out.arduino.ru/?redirect=http%3A%2F%2Farduino.cc%2F&baseU=http%3A%2F%2Farduino.ru%2F
http://www.sendo-sensor.com/about/

Topical issues and prospects for the development of intelligent transport systems

IIPOMCHIECTBUM, HCIIOJIB3YIOTCS Pa3jIMYHbIE METOAbl AaBTOMATHYECKOIO HJIM 3KCIEPTHOTO
yIpaBJICHHUS.

Peanu3zanus noacucremsl UTC B obOecrnieueHUU OpraHu3aliuu U 0E30MaCHOCTH JOPOKHOTO
JIBUKEHHUST 00ecreunBaeTcs uepe3 aBTOMATU3MPOBAHHBIE CHCTEMBl YIIPAaBJICHHS JOPOKHBIM
nemxeHneM (ACY]l), a Takke ¢ HCHOJIB30BAaHUEM CHCTEM HE JIUPEKTUBHOTO YIPABIICHUS
TPAHCHOPTHBIMU IOTOKaMH, ONHUPAIOLIMMHUCSA Ha MPUHUMUIIBI MPEIOCTaBICHUS YYaCTHUKAM
JIOPO’KHOTO JBWXKEHUS COOTBETCTBYIoUIe wuHpopmanuu. IloMmuMo 6a30BbIX GYHKIMI 1O
OpraHu3any 1 o0ecreyeHHI0 6e30MaCHOCTH TOPOKHOTO JIBUKECHHUS B 3374 JAHHBIX MTOJICUCTEM
BXOJMT CIIEIYIOIIIEE.

OaHUM U3 peanu30BaHHBIX OOJBIINX €BPOIMEUCKUX MPOEKTOB JUIsl MEHEIKMEHTA IIUPOKOM
ropozackoit oonactu 6su1 MiouxeHckuit mpoekT COMFORT, xotopsiit 6061 Havyat B 1991 1. D10
ObL1 MEepBBIM NPOEKT, KOTOPHIA KOOPAMHUPOBA]I TPAHCIOPT B ILEHTPE Iropojia C Y4YETOM
IJIAHUPOBKM CETU AaBTOMAruCTpalied B OKPECTHOCTSIX ropoja. B 3aBUCHMOCTH OT OLICHKH
COCTOSTHUSI TPAHCIOPTHBIX MOTOKOB B TOPOJIE aKTUBU3UPYIOTCS 3JIEMEHTHl HHGOPMAIIMOHHON U
HAaBUTALIMOHHOM CHCTEM B OKPECTHOCTH ropo/ia. Y IPaBIIIOLINE AITOPUTMbI OLIEHUBAIOT YPOBEHb
TpPaHCIOPTa, ONTUMU3HPYIOT padbory Cd, ompenensioT MNPOTHO3 PAa3BUTHS TPAHCHOPTHOU
Harpy3KH 1 HallpaBJISIOT TPAHCIIOPTHBIE CPECTBA U3 00JIACTH, B KOTOPO# co3/1at0Tcs 3aTophl. [lpu
aHaJIM3€ IPOoeKTa ObUI0 KOHCTATUPOBAHO, YTO HAyaJlbHbIE KAIUTAJIOBIOKEHUS OKYIWINCh Yepe3
2 rona Tonbko Onaronapsi ymenblinenuto konmuectsa JTII. KoaudyecTBo Hae310B yMEHBIIMIOCH
Ha 35%, xomuuectBo JTII ¢ panenusmu — Ha 30% U KOJIMYECTBO NOTMOIINX YMEHBIINUIOCH Ha
31%.

[Tpu co3zmaHum apXUTEKTYphl YIPaBIEHUS TPAHCIOPTOM OOBIUHO CIEAYET OCYIIECTBUTH
MOAXOAAIIYI0 JEKOMITO3UIIMIO 337]aut, 3aKIF0YAOUIYIOCs B €€ JEJICHUN Ha MEHbIINE YYacTKH, C
TOYKH 3PEHHUSI TOJIOKEHUSI KOHEUHBIX YCTPOMCTB MU C TOUKH 3PEHUSI UCIIOJIb3YEMbIX TEXHOJIOTHUM.
Janee cnenyer BbIOpaTh MOACHUCTEMBI, KOTOpPhIE OyIyT 00pa30BbIBAaTh €AMHOE TEIEMAaTUUYECKOE
pemenue. Takum 00pa3zom, /Uil yIIPOIIEHHOM CTPYKTYPHI CIENYEeT ONPEaeUTh (PYHKIIMOHATIbHBIE
U uHGOPMAIIMOHHBIE CBS3M M BBIOPaTh YJIOBJICTBOPUTEIBHYIO CTPATETHUIO YIIPaBJICHUSI.
CymiectBylomiee pasJeieHue TOpPOJCKON CHCTEMBbl YNpaBiICHUS TPAHCHOPTHBIMU IOTOKaMH,
KOTOpPO€ MCXOAMT M3 KJIACCHYECKOro MOAXOJa K TPAaHCIOPTHBIM YCTPOMCTBAM YIpaBJCHUS,
OOBIYHO XapaKTepU3yeTCsl TPEXCTYNEHYaTOW Hepapxueil, Korjaa Ha caMOM HHU3KOM YpOBHE
paboTaeT nepekpecTok co cBeToopamu. OOBIUHO HA JAHHOM YPOBHE BBIOMPAIOTCS yCTPOICTBaA
YIOPaBJICHUS TPAHCIIOPTHBIM MTOTOKOM THIIa master, KOTOPbI€ YIPABIISIOT WM CUHXPOHU3UPYIOT
HECKOJIbKO TIOJYMHEHHBIX YCTPOMCTB ympaBieHus tuma slave. TUMUYHBIM TPUITIOKEHUEM
ABIIIETCS TaK Ha3blBaeMasl «3€JieHas BOJHA», KOTJa pedyb UIET 00 YCTpoilcTBaxX yHpaBlieHUs
TPAHCIIOPTHBIM TOTOKOM, BKJIIOYEHHBIX IocienoBareabHo. Ha BTOpoM ypoBHE JaHHBIE OT/IO
YCTPOMCTB yIpaBieHHUs OOBIYHO KOHLIEHTPUPYIOTCS. B pesynpTaTe 3TOro, yMEHbBIIAIOTCS
TpeOOBaHUS K KaHAJlaM CBS3U MEX]Y BBIMICCTOSIIUM IIEHTPOM W YCTPOWCTBOM YIIpaBJICHUS
TpancnoptoM. Ckopee B KaueCTBE UCKJIIOYEHUS U Ha ITAHHOM YPOBHE MCIOJIb3YETCsl YIIPaBIICHUE
MPUCOEAMHEHHBIME cBeTo(opamu. B Takom ciaydyae KOHIIEHTpATOp JaHHBIX 3aMEHEH JIOKAIbHOM
TPAHCIIOPTHOM IIEHTpaNbHON cTaHnuel. Ha TpeThbeMm, camMOM BBICOKOM YpOBHE padoTaer
BBIIIIECTOSIIIUN KOMITBIOTEP, KOTOPBI 00pabaThIBAaeT JAaHHBIE M TIOCPEACTBOM KOHIIEHTPATOPOB
BEJET CBS3b C yCTpoiicTBamMM ympasieHus. Ha maHHOM ypoBHE OOBIYHO HCIIOJIb3YeTCS U
JTUCTIETYEPCKUN HAA30P, KOTOPBIA KOHTPOJUPYET pPabOTy aBTOMATH3WPOBAHHOW CHCTEMBI
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yIpaBJICHUS M KOTOPBINA MMOCPEICTBOM JHCIIETYEPOB CIIOCOOEH pearupoBaTh U Ha Ype3BbIYAHHbIC
COOBITHS B TPAHCIIOPTHOM IOTOKE WJIM Ha JPYyrue Ype3BblYaiiHbIe TPEOOBAHMS.

Hwxe nepapxus TeneMaTHUECKUX CHUCTEM paccMoTpeHa Oosee moapooHo. IlepBoiil ypoBeHb
B HMEpAapXHUU TOPOJCKUX CHUCTEM O00pa3oBaH OTIEIbHBIMHU TPAHCHOPTHBIMU y3idamu. B camom
IPOCTOM CJlydae TPAHCHOPTHBIM Y3JIOM SBJISIETCA CBETO(Op Ha MEPEKPECTKE TaK K€, KaK U
3aKpbITasl NApKOBKA, JIOKAJIbHBIEC NPENOCTEPEratoIfe YCTPONCTBA, OTPAHUUYUBAIOIINE CKOPOCTh
TPAHCIOPTHOTO IIOTOKA, CHUCTEMa YIpaBJIECHUsS TOHHeNeM U T.a1. Bcerma peub uger o0
OTHOCHUTEJIBHO  3aKpBITOM  y371€, O0Opa3OBaHHOM  TPAHCHOPTHBIMU  JIETEKTOpaMU U
UCTIOJTHUTENIEHBIMU 3JIEMEHTAaMH, KOTOPBIMH MOTYT OBITh CUTHAJIBI CBETO(OPA MK YIIpaBIsieMble
JIOPO’KHBIE 3HAKU U AaBTOMATU3UPOBAHHAs CUCTEMA yIIpaBJiIeHUs. JIOKaJIbHAsI CUCTEMA YIIpaBJICHUS
C Takol KOHIENIHMEH HMEeT OmpelesieHHble (YHKIMOHAIBHBIE CBA3M W HH(POPMALMOHHOE
COJIEpKaHUE IO OTHOLICHHWH K APYI'MM TPAHCIOPTHBIM y3J1aM WM K BBIIIECTOAILIEMY LICHTPY.
Bropoii ypoBenb. TpaHcnopTHas cucteMa B TOpPOJCKOM aryomepanuu oOpa3oBaHa
TPAHCIIOPTHBIMU  y3JIaMH, KOTOPBIE CO3JAI0T OTHOCHUTENBHO 3aKPBITHIE TOIOJIOTMUYECKUE
KOMILIEKChI, OOpa30BaHHbIE BCErJa TEXHOJOTMSAMM OAMHAKoBoro Tuma. OtaenbHbIe
TEXHOJIOTUYECKHE KOMIUIEKCHI MOTYT TakXe HaXOAWUThCs B JIIOOOM MecTe TIopoja.
Tonosornueckum KOMIUIEKCOM SIBJISIOTCS, HAIIPUMED, YCTPOMCTBA YIIPABJICHUS TPAHCIIOPTHBIMU
IIOTOKaMU B OIIPEJEIICHHOM BBIJICIICHHOM PailoOHE ropoja, I'/1e MKy YCTPONCTBAMM YIIPABICHUS
UMEIOTCS B3auMHbIe cBsi3u. Hao0opoT, Haripumep, UMEIOTCSI CUCTEMBI YIIPaBJIEHUS IBUKCHUEM B
ABTOTPAHCIOPTHBIX TOHHENSIX WJIM YCTPOWCTBa ympamieHus crosHkamu tuma Park and Ride,
KOTOpbIE NPEACTABIAIOT OJAMHAKOBBIE TEXHOJIOTMM, PACIIOIOKEHHBIE IZl€ YrOJHO B Ipeiesax
ropoza.

Peanuzanus 3agaun obecrieueHus: TpedyeMoil MOOMIIBHOCTH HAacelIeHUs1 BO3MOXKHA 3a CUET
JBYX B3aMMHO [JOIOJIHAEMBIX HAIPABJICHUMN NEATEIBHOCTU: CTPOUTENIBCTBO HOBBIX YYaCTKOB
JIOpPOT ¥ BHEJIPEHUE TEXHOJIOTMM OpPraHW3allMOHHOTO YIPABJICHUS TPAHCHOPTHOW CHCTEMOHW C
MCIIOJIb30BaHUEM COBPEMEHHBIX HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHBIX TEXHOJIOTUH.

OcCHOBHBbIC MPUYHUHBI Pa3pyLIEHNUs CETH ABTOMOOUIBHBIX JOPOT peciy0JIuKH
Y30exkucran

Ypaxoe A.X.

Tawkenmckuil UHCMUMYm no NPOEKMUPOBAHUIO, CIPOUMENLCEY U IKCNIYAmayuu
aABMoOMOOUIbHBIX Q0poe, Y30exkucmat.

bobosconos P.T.

Jorcuzaxckuil nonumexHuyeckull uncmumym, Y3oexucman.

Certu aBTOMOOUIIBHBIX Jopor PecnyOnuku Y30ekucran 00ecrieyuBaloT IBHKEHHUE OKOJIO
2,6 MITH. TPAaHCTIOPTHBIX CPEICTB, NPH IUIOTHOCTH AOpokHOH cetm 411,3 xm/1000 xM2.
[Toka3arenp IUIOTHOCTU CETH IO TEPPUTOPUM PECIYOIMKH pPa3sHOOOpa3Hble, B Mpenenax oT
67,6+2982,1 kmM/1000 xm?. TIpoLieHT aBTOMOGHILHBIX IOPOT C KAMUTAILHBIM THIIOM TTOKPBITHIA B
peruoHax pecnyosmku coctasisieT ot 13 mo 55 %, a Taxke ¢ TBepAbIM MOKpbITHEM OT 39 10 77 %

OT TPOTSHKEHHOCTH ceTth nopor. ObecnedeHne ymoOCTBO W OE30IMAaCHOCTH, a TakKkKe
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KOM(OpTaOEIILHOCTH IBFKEHHU S Ha aBTOMOOUIIBHBIX JOPOTaX 3aBUCUT OT KA4eCTBa U HAJIS)KHOCTHU
JOPOXHON ceTu. B Hacrosmiee Bpemst oOmiasi MPOTSHKEHHOCTh CETH aBTOMOOWJIBHBIX JOPOT
Pecny6nuku Y36ekuctan cocrasisier 184020 kM, B TOM 4nciie aBTOMOOMIIBHBIE JOPOTH OOIIETO
MOJIB30BaHus - 42695 kM, BHYTpUXO03sIiCTBEHHBIE JOporu — 116560 kM, BeIOMCTBEHHBIE JOPOTH
— 24745 xm.

CymectByromasi 1opoxHasi cetb PecnyOnuku Y30ekucran Oblia CIPOSKTUPOBAaHA U
noctpoeHa mo HopmaM [1] mo 2007 roma. Ilo 3TuM crapeiM HOpMaM OcCeBasi Harpys3ka ObLia
Mo/ipasjiesieHa Ha JBE TPYIIIbL:

- Harpy3ka Ha ocb 100 kH nmns popor I-III kareropuii, nMMeromuX KalUTaJbHbIE WU
00JIerYeHHbIE TUIIBI OJEXKT;
- Harpy3ka Ha ocb 60 kH st nopor IV-V kareropuii.

[';1aBHBIN HEAOCTATOK CIOXKUBILIEHCS TOPOKHOM CETH - HAJIMYUE HEJOCTATOYHO ITPOYHOMN
OJIeX/Ibl HA 3HAYUTEIILHOM MPOTSHKEHUU TOPOT U HU3Kas HECyIasi ClIoCOOHOCTh MHOTHX CTapbIX
MOCTOB. DTO OOBSICHSETCS TEM, UTO TOPOKHBIE OJICHKIbI, PACCYMTAHHBIE HA TPOITYCK aBTOMOOMIIEH
¢ oceBoil Harpy3koit 10 100 kH, MHOTHE roasl cTpouni TobKO Ha goporax I u Il kateropuii, a B
70-x rogax u Ha goporax ||| kareropun. Ha moporax IV m V kareropuii cTponsiv ofex/bl ¢
pacdeToMm IpoITycKa aBTOMOOHIIEH ¢ oceBoi Harpy3koi 10 60 kH u 1o pecrybimuke Takue T0poru
COCTaBIISIIOT OKOJIO 64 % MPOTSHKEHHOCTH JOPOT OOMIETO MOJIb30BaHus. J[0 CErOMHSIIHETO JHS B
OCHOBHOM aBTOMOOWJIbHBIC JOPOTM MECTHOTO 3HAUEHUS M BHYTPUXO3SMCTBEHHBIC IOPOTH
OCTaeTCsl IO CTapbIM HOPMaM M He ObUTH peKOHCTPyUpoBaHbl. CyIIECTBEHHOE BIUSIHUE HA HU3HOC
JIOPOKHBIX OJEK]] OKA3bIBAET MPEBBIIICHHE (PAKTUUECKUX OCEBBIX HArpy30K aBTOMOOWIIEH Hal
pacueTHBIMU, KOTOPOE MPOUCXOTUT B HACTOsIIEE BpeMs Ha CETH aBTOMOOWJIBHBIX JOpOrax u
HaMe4aeTcsl Ha MePCIEKTURY.

Taxoe siBjIeHHE IPUBENIET K OBICTPOMY U3HOCY M Pa3pyIICHUIO aBTOMOOMIBHBIX fopor. [1o
JAHHBIM [2] SKBUBAJEHTHBIN KOA(POUIIMEHT H3HOCA JIOPOXKHBIX OJEXK I0J] BO3/IEHCTBHEM
aBTOMOOWIICH ¢ Pa3TUYHON OCEBOM HArpy3KoOi, 10 CpaBHEHHIO ¢ AaBieHuEM Ha och 60 kH:

OceBas Harpy3ka, kH . . . 60 80 100 130

OKBUBAJICHTHBIN KO3 umment uznoca. . . . . 1 16 29 6

CeromHsi MOpoOkHasi CeTh CHJIBHO IMEperpykeHa, ObICTPO H3HAIIMBAECTCA U TPeOyeT
MOBBIIICHHBIX 00bEMOB PabOT MO PEMOHTY U coAepxKaHHO 10opor. [1o naHHbIM [5] «HETOPEMOHT
cocraBnsieT 76 % ot oOmiel ceTu mopor. B HacTosiiee BpeMs Ha aBTOMOOWIIBHBIX JIOPOTax,
KOTOpBIE IO CYIIECTBY OCTaeTCs JIJIs MPOIYyCKa aBTOMOOMIIeH ¢ oceBoit Harpy3koit 1o 100 kH u ¢
oceBoit Harpy3koil 1o 60 kH u Ha HEKOTOPBIX BHYTPHUXO3SHWCTBEHHBIX JOpOrax Habromaercs
JBIDKEHHUE OOJIBIIETPY3HBIX aBTOMOOMIEH ¢ oceBoir Harpyskoit 6onee 130 xH. IlpoBenennbie
WCCJICIOBAHMS TI0 COCTOSHHIO TPAHCIIOPTHOTO IMOTOKAa HAa aBTOMOOWJIBHBIX JOpOTrax OOIIero
MOJIb30BAaHUS W BHYTPUXO3AUCTBEHHBIX JOPOTaX IMOKA3bIBAIOT, YTO B COCTAaBE TPAHCIIOPTHOTO
MOTOKA UMEIOTCS, Takue aBToMoOmIn-camocBaibl, kak HOWO SINOTRUK (puc. 1) u FOTON
AUMAN (puc. 2) Kuraiickoro mpou3BoacTBa.

TIIE * -~ A

ALY

“:m.‘_ =

Puc. 1. ABromo0uins-camocsair: HOWO SINOTRUK
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Puc. 2. ABromo6mis-camocBaii: FOTON AUMAN
OceBasi Harpy3ka Ha TaKMX aBTOMOOWJISIX HaMHOTO OOJbIe, YeM pacueTHas (oceBast
Harpy3ka ot 100 mo 130 xH), u 3T0 siBisieTCsl MPUYMHON pa3pyIICHHUs] JOPOXKHBIX OIEKI U
KOHCTPYKIIMM, B [EJIOM Ha aBTOMOOWJBHBIX JOpOrax  oOIIero
BHYTPHUXO3SIMCTBEHHBIX JIoporax (puc. 3).

IIOJIb30BaHUA n

Puc.3. Buasl paspyiieHust aBTOMOOUIBHBIX JOPOT OT BO3ACHCTBUS TPAHCIIOPTHBIX HATPY30K U
MOT'0JIHO-KJIMMAaTHYECKUX (PAaKTOPOB

B Tabmuue 1 mpuBeneHBI TEXHWYECKHE XapaKTEPUCTHUKH aBTOMOOMIIEH-CaMOCBAIOB
HOWO SINOTRUK u FOTON AUMAN.

Texauueckue XapPaKTCPUCTUKHU aBTOMOOHMIIEH-CaMOCBaJIOB

Ta6muma 1.
M FOTON AUMAN HOWO SINOTRUK
ety BJ3253DLPJB-S4| BJ3311DMPJC-S|ZZ3257M3847W | ZZ3317N3567W
pr3on0111;,eMH00Tb, 25000 40000 25000 40000
CHapspxeHHast 12050 15400 14340 17920
Mmacca, KT
IT
OJIHas Macca 37050 55400 39340 59920
aBTOMOOMJIS, KT
MaxkcumanbHas 88 88 75 75-102
CKOPOCTH (KM/4)

B 2007-2008 romax nepepaboTaHbl CTapble HOPMATHBHBIE IOKYMEHTHI [ 1, 3, 4] u npuHsTa
JUIST IPOCKTHPOBAaHMSI aBTOMOOMJIBHBIX JOpOr pacdeTHas Harpyska Ha och 100-130 xH. Ilo
nepepadorannomy IIITHK 2.05.02-2007 «ABTOMOOWIBHBIE JOPOTH», TNPH IMPOSKTUPOBAHUU
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JIOPOKHBIX OJICK]] B KAYECTBE PACUYCTHBIX IPUHUMAEM HarPy3KH, COOTBETCTBYIOIIUE MTPEICTHHBIM
Harpy3kaM Ha OCh PacdeTHOTO JBYXOCHOTO aBTOMOOWs. Eciu B 3aaHuy HAa MPOCKTUPOBAHHUE
pacueTHash Harpy3ka HE OTrOBOPEHA CIIEHHAIbHO, 32 PACUYETHYIO MPHUHUMAEeM Harpysky,
COOTBETCTBYIOIIYIO pACYETHOMY aBTOMOOMIIO Tyl A (Tabdi.2) [4].

Tabmnuma 2
HopmartuBHas cratudeckas PacuerHble mapameTpbl
['pymma HopumarusHas Harpyska Ha TIOBEPXHOCTh Harpy3KH
by . | crartudeckas 124 P 124
pacueTHO MOKPBITHUS OT KoJieca
Harpys3ka Ha
Harpy3Kku och, kN pacueTHOro aBTOMOOWIIS, P. MPa D, cm
Qpacm kN
Al 100 50 0,60 37/33
A2 130 65 0,60 42/37
Ipumeuanue: B uucnumene - 015 0sudxcyujecocs Koieca, 6 3Hamenamerne - OJisl
HEeNnoO0BUNHCHOZO.
A?— ona oopoz | u Il kamezopuu, A* — ona oopoz -1V kamezopuu

Ha ocHoBe Ta6n.2 ompexaensem 3HaueHue Kod(QuimeHTa NpuBeleHUs K pacueTHOMY
ABTOMOOMITIO U PACUETHYIO NIPUBEICHHYI0O HHTEHCUBHOCTH JABHKCHHUSI.
3HaueHHe CyMMapHOTro K03 GHIMeHTa IPUBEICHUS ONPenelsioT o ¢popmyne [4]:

St =isn 1)
1

re N- 9icJIo OCe y JaHHOTO TPAHCIOPTHOTO CPEJCTBA, JUIsl MPUBEACHUSI KOTOPOTO K
pacueTHOW Harpy3ke onpenensercs KoOdPOUITHSHT Sy ey,
Sn - ko3 uuMEHT mpuBeeHUs HOMHHAJIBHOM JUHAMHMUYECKON Harpy3ku OT KoJjeca
KaKJI0M U3 N ocell TPaHCIIOPTHOTO CPEICTBA K PACUETHON JUHAMUYECKON HArpysKe.
Koa¢hduuneHTs npuBeieHNs HArPY30K Sy OMpeAessiioT o Gpopmysie [4]:
B
S, = Qo (2)
Qopac
rae Qon - HOMMHAJIbHAS IMHAMUYECKasi Harpy3ka OT KoJieca Ha MOKPBITHE;
Qopacu - pacueTHas AMHaMUYecKas Harpyska oT Kojieca Ha MOKPBITHE;
- mokaszaTenb CTENEHH, MPUHUMAEMbIH paBHbIM: 4,4 - JUIsl KalmUTaJbHBIX TOPOKHBIX
onex; 3,0 - 1 0GJIer4YeHHBIX JOPOKHBIX OASKI; 2,0 - 7151 MepeXOAHBIX JOPOKHBIX OJIEKI.
HomunanpHas auHamudeckass Harpy3ka Qo, ompenensieTcss Mo MaclmoOpTHBIM JTaHHBIM
TPAHCIOPTHOTO CPEJICTBA, C YUETOM PACIPE/ICICHUS CTATHYECKUX HArPy30K Ha KaX Iyt och [5]:
Qon =K,,, 'Qn (3)
rae Koun - TMHAMUYECKUN KOd(PPUIIMEHT, TPUHUMAEMBIN paBHBIM 1,3;
Qn - HOMUHaJbHAs CTaTUYECKask Harpy3Ka Ha KOJIECO TaHHOM OCH.
IIpu ompeneneHuH pacyeTHOTO 3HAYECHHST HOMHUHAJIBHOM CTAaTUYECKOW HArpy3KH s
MHOTOOCHBIX aBTOMOOUJIEH, PaKkTHUECKYI0 HOMUHAIbHYIO Harpy3Ky Ha KOJIeCO, OIPeAeIsIeMyIo
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10 TACIIOPTHBIM JIAHHBIM, CJIEIyeT YMHOXATh Ha Kodpduiuent K, Berauciasiemsiii o popmyine

[4]:
K. —a-bJE, —c @

rae by - paccTosHUE B METpax MEKIY KpalHUMH OCSIMH aBTOTPAHCIIOPTHOTO CPEJICTBA;
a, b, ¢ - mapamerpsbl, onpejesieMble B 3aBUCHMOCTH OT KaITUTaIbHOCTH JOPOKHON OJICKIbI U
YKClia ocel Teyexku o tadmure 3 [4].

Tabauna 3.
Tenexxu a B c
JIByXOCHBIE 1,7/1,52 0,43/0,36 0,5/0,5
TpexocHbie 2,0/1,60 0,46/0,28 1,0/1,0

Ilpumeuanue. B uucaumene - 01 KanUmManibHblX U 0ONE2YEHHBIX MUNOB OOPOANCHBIX 00€HCO, 8
3HaAMeHamene - 0 NePEeXOOHbIX.

CyMMapHBIii KO3 UITHEHT MIpUBEEHUS OIpeaensieT B cienyrouen
nocienoBarenbHoCTH [4]:

- Ha3HAyalT PAacUYETHYI HArpy3Ky M OHpelnessitoT ee mapaMeTpbl: Qpacy, P 1 D; nus
Ka)KZI0M MapKu aBTOMOOMIJIEH B COCTaBe MEPCIEKTUBHOTO JBUKEHUS, IO MACIIOPTHBIM JaHHBIM
YCTaHaBJIMBAIOT BEJIMYMHY HOMUHAJIBHON CTaTMYECKOW HArpy3Ku Ha KOJIECO, JJI1 BCEX OCEH
TPAHCIIOPTHOTO cpelicTBa Qn; YMHOXKHB MOJTydeHHbIE 3HaUeHUs1 Qn ¥ pacueTHYI0 HAarpy3Ky Qpacu,
Ha TUHAMUYECKUH KO3(PPUIUEHT, HaXOAST BEJIMUYNHBI HOMUHAIBHBIX JUHAMUYECKUX HArpy30K
Qon OT KoJeca s KaXAOW OCH M BEIMYMHY PacUeTHON JUHAMHUYECKOH Harpy3kd Qopace; 1O
dopmyne (2) BBHUUCISAIOT KOA(D(OUIMEHT MPHUBEACHUS HOMUHAIBHONW HArpy3KH OT KoJjeca
KaKIOH W3 ocell Sn K pacueTHOi; mo ¢opmyne (1) BBMHUCISIOT CyMMapHBIH KOA((UIUEHT
IpUBE/IEHUS HArPY3KU OT pacCMaTpUBAEMOI0 THUIIAa aBTOMOOUJIS K PaCUETHON Harpyske.

Boiie npuBeneHHbIMH  (OpMyNaMH M METOAMKAMHU  ONPEJeNsieM CyMMapHBIH
koa¢punment npuseaeHus g apromoomneid mapku HOWO SINOTRUK u FOTON AUMAN.
Pe3ynbratrel pacuera cyMMapHOro Ko3(pGUIMeHTa MPUBEICHHS YKa3aHbl B CIeAyOLIeH Tadnuie:

Ta0muna 4
CymMapHbIil K0O3(QPUIUEHT TPUBEACHUS Sm cyw B 3aBUCUMOCTH
Mapka u Mmozaenb OT TUIA JOPOKHOW OJEHKIbI PU PACUECTHOU HArpy3Ke
ABTOMOOWIIS A1 (100 kN) A2 (130 kN)
1 2 3 1 2 3

FOTON AUMAN 11,58 5,72 3,19 3,65 2,61 1,89
BJ3253DLPJB-S4
FOTON AUMAN 43,84 16,41 7,28 13,82 1,47 4,31
BJ3311DMPJC-S
HOWO SINOTRUK 15,08 6,85 3,59 4,75 3,12 2,13
Z273257M3847W
HOWO SINOTRUK 61,91 20,77 8,52 19,52 9,45 5,04
ZZ3317TN3567W
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Hpumuyanusa: 1-0n8  Yco6epuleHCMBOBAHHBIX — KANUMANbHLIX — NOKpblMul,  2—0s
YCOBEPULEHCNBOBAHHBIX 001€2YeHHBIX NOKPLIMUL. 3- OJ1 NEPeXOOHbIX U HUSUUK NOKPbIMULL

Pe3ynbrarhl pacuera JOKa3bIBAIOT, YTO HA aBTOMOOMIIBHBIX AOPOrax, MpeJHa3HaYeHHbIX
Ha oceByro Harpy3ky ot 60 kH no 100 xkH, npoucxonut nepeHanpskeHue JOPOKHOM OJ1€KIbI.
Ha Ttakux aBTOMOOMIBHBIX Aoporax ¢akTuyeckas oceBas Harpyska ot aBromoomneit HOWO
SINOTRUK u FOTON AUMAN moutn 62 pa3 Gonwmie pacueTHoro (cm. tabin. 4). Mz-3a
HEJOCTAaTOYHOW MPOYHOCTU CYIIECTBYIOIIECH JOPOKHOM OAEKIbl M HECylled CIOCOOHOCTU
CTapbIX MOCTOB, Ha aBTOMOOWMIIBHBIX JIOPOTaX W BHYTPUXO3SHCTBEHHBIX JOPOTrax MPOUCXOIUT
W3HOC U pa3pylIeHUE JOPOKHOM OJEXKIbl U KOHCTPYKLUHMH B LIEJIOM. PenieHne ciiokuBIMnCs
npo0sieMbl TpEOYET MOBBIIEHHBIX 00bEMOB pabOT MO PEMOHTY M COJICPIKAHUIO, PEKOHCTPYKLIUU
ABTOMOOWJIBHBIX JIOPOT, M JIO0 PEHICHHs MPOOJIeMbl HEOOXOIUMO OTPAaHUYHMBATH JIBHIKCHUS
IPY30BBIX aBTOMOOWJIEH, Y KOTOPBIX OCEBbIE HArpy3KH IpPEBBIMNAIOT pacueTHbIX. [list sToro
HE0OX0JAMMO MOATOTOBUT HOPMATHUBHON JOKYMEHTAIMU IO OTPAaHUYCHUIO JBUKEHUS IS
COXpPAaHHOCTH aBTOMOOWJIBHBIX Jopor. ClreqoBaTenbHO, JOKYMEHT 0OecleunBaromue
COXPAHHOCTH JIOPOT MPU BBICOKUX TEMIIEpaTypax Hapy>KHOTO BO3/1yXa U MOKPHITHS JOPOTH.

BeIiBOABI

1. PesynbTathl pacyera JOKa3bIBAIOT, YTO HA aBTOMOOMIIBHBIX JOPOTaX, MpeTHa3HAYeHHBIX
Ha oceByro Harpy3ky oT 60 kH no 100 xkH, npoucxoaut nepeHanpsskeHUe TOPOKHOM OJICHK b
3anIuTHEIC U YIEPKUBAIOIINE COOPYKECHHUS, IPUMEHsIEMbIE IPH BO3BEACHNUHN 3eMJITHOTO TI0JIOTHA,
CJIeTyeT MPOSKTHPOBATh HHIUBUIYATHHO HA OCHOBE CIICIUATHHBIX HOPMATHBHBIX JIOKYMCHTOB.
[Tpu 5TOM HEOOXOIMMO YUUTHIBAThH YCIOBUS UX CTPOUTEIHCTBA U SKCILTyaTaIlUH.

2. KOHCTpYKINIO TOPOKHON ONEXAbl U BHUJ MOKPBHITUS CIEAYyeT MPUHUMATh UCXOMAS U3
TPAHCIIOPTHO - IKCIUTYaTAIlMOHHBIX TPEOOBAaHUI U KaTErOPHH MPOEKTUPYEMOI IOPOTH C YIETOM
WHTECHCUBHOCTH JBW)KCHHS M COCTaBa aBTOTPAHCIOPTHBIX CPEACTB, KIMMATHYECKHX U
TPYHTOBOTHJIPOJIOTUYECKUX YCIIOBUH, CAHUTAPHO - TUTHCHHYECKHUX TpPeOOBaHWMU, a Takke
00ECIIeYeHHOCTH paiioHa CTPOUTENHCTBA JOPOTHM MECTHBIMH CTPOMTEIBHBIMH MaTepHaTaMu.
OOmast ToNIMHA JTOPOKHOW OJEKAbI M TOJNIIMHBI OTIEIBHBIX CIIOEB JIOJHKHBI 00ECIIeYHBATH
IIPOYHOCTH U MOPO30yCTOMYUBOCTb BCEH KOHCTPYKIIMH

3. Ilpu pacuere MOPOKHBIX OJEXK] HA MPOYHOCTH CIEAYET YUUTHIBATH MEPCHEKTUBHYIO
WHTEHCUBHOCTh JBM)KCHHUS aBTOMOOWJICH pazNUYHBIX MAapOK B JABYX HAIMPABICHUSAX, KOTOPYIO
CleTyeT MPUBOAUTH K SKBUBAJIEHTHOW MHTEHCUBHOCTH BO3JICHCTBUS PACUETHON HATPY3KHU HA OJ-
Hy Hauboyiee 3arpyK€HHYIO T0JIOCY TMpoe3keil uacTh. Ac¢anbToOeTOHHOE IOKPhITHE U
[IEMEHTOOETOHHOE OCHOBAHHUE IO YCIIOBHIO NMPOYHOCTH CIEAyeT pacCUUTHIBATh JUIs Hamboiee
HEOJaronmpusITHOTO TIepUoJa TO/Aa - JKAPKUX JIETHUX MECSIEeB, KOT/Ia MOJYINb YIPYTrOCTH
ac(hanpTo0eTOHa MUHUMAJILHBIH.
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OcCHOBHBIE PUCKH H KJII0YeBble PellIeHUsI HHTEJJIEKTYAJIN3aluU
TPAHCNIOPTHBIX CUCTEM B Y30eKHCTAHE

Yemanoe C., Aooynazapoe XK., /rcuanoéoes C.

JDicuzakckuti nonumexHudeckul uHcmumym, Y3b6exucmau

Huwonos A.

Tawkenmckull 20cy0apcmeentbili mpancnopmHou yHueepcumem, Yzoexucmau

V36ekucran 0051a7aeT OrPOMHBIM TPAHCHOPTHBIM MOTEHIHAJIOM M YHUKAJIbHBIMHU
BO3MOXHOCTSIMM OOecrieueHHsl MOTpeOHOCTeH CTpaHbl B NEPEIBM)KEHUH, KaK I'Py30B, TaKk U
IIACCaKUPOB 10 BCEM HAIPABICHUIM.

Co3nanne MEXIyHapOAHOW TPAHCIIOPTHOM CHUCTEMBI, OOECIEYHMBAIOMIEH JOCTYI K
COCETHUM U JPYTUM CTpaHaMm MHpA, SBJISETCS OJHUM U3 MPUOPUTETHBIX HAPABICHUHN pa3BUTHS
CTpaHBI.

Pa3BuTHe TpaHCIMOPTHBIX KOMMYHUKALUH HEBO3MOXHO 0€3 MPUMEHEHMSI COBPEMEHHBIX
texnonoruii, UKT u moAroToBKM WHXEHEPHBIX KaJIpOB BBICOKON KBanM(pukauu. B Y30ekucrane
UMeeTcss TMOTPEeOHOCTb B PAa3BUTUM  TPAHCIOPTHBIX Marucrpajged U  TpPaHCIOPTHOM
UHPPACTPYKTYPHI B LIEJIOM, a TaK)K€ B IOJrOTOBKE BBHICOKOKBATU(DULIMPOBAHHBIX MH)XXEHEPOB B
00J1aCTH TpaHCIIOPTa U JOPOXKHBIX COOOIIEHUH.

Bueapenne UTC npuHeceT OIyTHMBIE BBIFOJbI TOJIBKO B TOM Cilydae, eciau Oyner
chopMylIMpoBaHa M TOATANHO OCYIIECTBJIEHA KOMIUIEKCHAsI MOJUTHKA HHTEJUIEKTYyalu3aliuu
TPAHCIIOPTHOI'O CEKTOpa.

YpoBeHb aBTOMOOWIM3ANMK B Y30E€KHCTaHE CPABHHUTEIIBHO HEBBICOKHMH — OKOJIO 83
aBromoOmiieit Ha 1000 nacenenust (2017 r.). Ho on 6yneT pactu BBICOKUMHU TEMITAMHU U, PaCYETHO,
kK 2021 roxy yBemuuutcs no 237 aBromoOmneid Ha 1000 HacenmeHus. DTO O3Ha4yaeT uHTO,
VY36ekucTany He0OX0AUMO PEIIUTh CIEIYIONEe KOMIUIEKCHBIE 3a/auu.

1. TloBbllieHHEe MNPOMYCKHONW CHOCOOHOCTH AaBTOMOOWJIBHBIX Jopor. B pesymnbraTe
HEPerpyKEHHOCTH  YIMYHO-JOPOXKHBIX CETed CHMIXKarTCcs cKopocTh (Ha 15-20% Huxe
PEKOMEH/I0BaHHOM HOpMaTHMBaMHU) U PETYJISPHOCTh JOCTAaBKM TPYy30B M MACCAKUPOB, UTO
npuBoAUT K ToBbImeHHI0 Ha 20-30% ce0ecTOMMOCTH TMEpeBO30K, POCTY TPaHCIOPTHOM
COCTaBJISIOLIEH B KOHEUHOW CTOMMOCTH MPOAYKIUHU U YCIYT, TOTEPSM BPEMEHH HACEICHHUS.

2. YiyduieHue 3K0JIOTHYeCKO 00CTaHOBKHM Ha JI0pOTax M COKpAIleHHE MOTePb SHEPTHUHU.
HeratuBHoe BiMsHHME aBTOMOOWJIBHOTO TpaHCIOpPTa Ha JKOJOTHYECKYI0 OOCTaHOBKY
BBIpa)KaeTcs, B OCHOBHOM, B BbIOpocax B arMocdepy Tokcuueckux BemiecTB (cBuHer, COz), a
TaKXe B 3arps3HEHUH TOBEPXHOCTHBIX BOJHBIX 00BEKTOB U BO3JICHCTBUU TPAHCIIOPTHBIX LITYMOB.
CornacHo pacueTam, 3aTopbl Ha Jloporax TamrkeHTa BeayT K JOMOJHUTEIbHBIM BeIOpocam CO2 B
o0wveme 561 100 kr.

3. IToBrIieHne 0e30MaCHOCTH IBMKeHHA. B Y30ekucTane 1OBOJLHO HU3KHE MOKA3aTEIn
CMEPTHOCTH Ha JIOpOrax B CPaBHEHHHU CO MHOTHMMH CTpaHaMu MHpa — Ha Kaxjple 100 Thicsu
HACeJICHUs] OHU COCTaBIAOT 7,7 yenoBeka. Ho, ¢ ydeTom mokaszareneid €BpONEHCKUX CTpaH
(manpumep, B IlIBemmu STOT mMoOKa3aTeab COCTaBIAECT 3 4YEIOBEKa) CYIIECTBYET CEpPbE3HBIM
IIOTEHIMAJl CHYKEHUs 1oKa3aress cmeprHocty rpu JATII.

4. BaenpeHue HHTEUIEKTYaJIbHBIX TEXHOJOTMH MOHUTOPUMHIA Ha TIPY30BOM H
naccaxupckoMm Tpancnopre. Ilpu 8%-nom pocte BBII oxxnaercst poct 00beMOB Irpy301epeBO30K
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aBTOTPaHCIOPTOM B cpeaHeM B 9,4% exeronHo no 2030 roga. YI0BIETBOPEHHE pacTyLIETO

CIpoca Ha aBTOTPY30MEPEBO3KH MOTPeOyeT YBEIMYUTh MNApK TIPy30BOTO aBTOMOOUIIHLHOTO

tpancnopta ¢ 37 no 56 Teic. equnun k 2020 r. u go 120 ThIc. equnun k 2030 roay. Baxno

obecneunTs U pocT 3(PPEKTUBHOCTH IPy30IEPEBO30K JAJIS IOBBIILIEHHUSI KOHKYPEHTOCIIOCOOHOCTH
otedecTBeHHOM npoaykiuu (Tabmurr 1).

Tabmuua 1.

CoxpalieHre pacxo/10B B [lepepacueTe Ha OAUH I'Py30BOil aBTOMOOMIIb IPU IPUMEHEHUH

CPEIICTB CIIyTHUKOBOTO MOHUTOPHUHTA [ 1]

bes
C npumMeHeHnem
[Tapamerpsl IIPUMECHEHHUS Pasnuna
MOHHTOPHHTA
MOHHTOPHHTA

Tommuso (mutp/100 Km) 40 60 20
TonnmBHbBIC U3AEPXKHU MpH 1eHe 0,8 9560 3360 800
JIOJUL./TI

% OT 00IIUX U3IePIKEK 56 60 4
Wz nepxku Bcero (10IU1./MecsIIT) 4560 5560 1000
[TpoGer (kM/MecsiIr) 8000 7000 1000
CroumocTts 1 kM, 1051. 0,57 0,79 0,22

Texymmit ypoBeHb BHeApeHust crnyTHukoBod HaBuranuu (GPS, GLONASS) B
VY30ekucTane octaercs KpaitHe HU3KUM — Bcero okouio 3000 aBromanus. [Tpuunna Tomy — Masbiid
pa3Mep TpPaHCHOPTHBIX KOMIAHUM M CpPaBHUTENBHO BBICOKAs CTOMMOCTb YCTAaHOBKHM CHCTEM
CIIyTHUKOBOI'O MOHUTOPUHTA.

B V30ekucrane yxxe peanusyroTcs TpU NPOEKTA M0 BHEAPEHHUIO JIOKAJIBHBIX CHUCTEM,
otHocsauwxcs K UTC u noAroroBku KaapoB B 3TOH 00JIaCTH:

- TEpBBIA MPOEKT 3TO BHEAPEHUE AaBTOMATU3UPOBAHHOM CHCTEMBI YIPABICHUS U
MOHUTOPMHIa B  CHCT€ME  HaccaXxupckoro  TpaHcmopra r.  Tamkenta  (AK
«TommaxapTpaHCXU3MaTH»);

- BTOpOH MPOEKT BHEIPEHHE KOMIIBIOTEPHOW CHCTEMbI YIpPAaBJIEHUS O€30MaCHOCTHIO
JIOPOKHOTO JIBU)KEHUS B T. TalllKeHTe;

- TpeTHil MPOEKT CO3JAaHHME HOBBIX MArkuCTEPCKUX MPOrpaMM IO HHTEUIEKTYyaJIbHBIM
TpancnopTHbIM cuctemaM Ha ocHoBe KT B V36ekucrane (INTRAS).

OTU TpOEKTbl — BAXKHBIM M NPUHUUNHAIBHBIN IIAr HAa IMYTH HHTEJUIEKTYyalu3aluu
TPAHCHOPTHOTO CEKTOpa CTPaHbI, MO3BOJISIOUIMNA OLEHUTh PUCKU U MPOOJIEMBI, BOSHUKAIOIIIE B
XO0Jle JAaHHOTO IIPOIECcca, OMpPENeNUTh CUCTEMHbIE NPUYHMHBI, MeIanme >PQPeKTUBHOMY
BHeapenuto UTC.

O6mmit 00beM (pUHAHCHPOBAHUS MPOCKTA IO BHEAPEHUE aBTOMATH3UPOBAHHON CHCTEMBI
YIIPABJICHUS U MOHUTOPUHIA B CHCTEME ITACCAXKUPCKOro TpaHcnopTa r. TamkenTta coctasuseT 920
MJIH. CyMOB. McTOUHMK (pUHAHCHPOBAaHHUA 3a CUET KPEIUTHBIX U cOOCTBEHHBIX cpeactB — AK
«TommaxaprpancxuzMary.

dakTUYeCKH MOTyYeHHBIN SKoHOMUUecKu# 3¢ ekt ToabpKo 3a ssHBapb-aBryct 2015 rona
cocraBui, no ouneHkaM AK «Tommaxaprpancxuzmatu», okoso 1,268 mupa. cymoB. OTo
JOCTUTHYTO 3a CUET COKPAIIECHHUS:
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° obmrero nmpobera TpaHcmopTHBIX cpeacts Ha 8,0-10,0%;

° MOTPEOHOCTEN B MHBECTHUIIMSIX B TIOJIBUXKHOM cocTa Ha 1,0-3,0%;
J HaKJIaJHBIX PACX0JI0B TPAHCHOPTHBIX npeanpustuid Ha 1,0-3,0%);
° pacxona TorumBa Ha 5,0-10,0%;

. cebecronmocTu niepeBo3ok Ha 0,5-1,0%.

B nenoM, 1OCTUTHYTO yBeJIMYEHHE TOXOA0B MpeanpUsTHii-iepeBo3unkoB Ha 2,0-4,0%.

Bropoii mpoekT — KOMIBIOTEpHas CHCTEMa YIpaBiieHHs Oe30MacHOCTBIO JOPOIKHOTO
nBwxeHus B r. Tamkente BHenpsaercs ¢ 2013 romga. CyTh mpoekTa cOCTOMT B co3gaHuu 160
ABTOMATHUYECKUX JIOPOKHBIX KOMIUIEKCOB Ha MEPEKPECTKaxX, BKIIOYAIOMMX B ce0s CHHXPOHHO
paborTaromiye B KpyriioCyTOYHOM peKuMe CBETO(QOpPHI U Buaeokamepsl. KommnbroTepHas cucrema
yIpaBieHUs] OE30MaCHOCTBIO JIOPOKHOTO JIBUIKEHHUS COCTOUT W3 TPEX 3BEHBEB — KaMephl
BUICOHAONIONEHUS, JUCIETYCPCKUN IIEHTp, TMaTpylbHble MamuHbel. JlaHHas cucrema
MHTETPUPOBaHA ¢ OAHKOBCKOW CHCTEMOI, 4TO IMO3BOJHT, B CIy4yae HEYIUIaThl HapyIIUTEIEM
BOBpPEMsI HAJOXEHHBIX IITpadoB U MEHU, OOECHeuuTh O€3aKIENTHOE CIHCAHUE JACHEKHBIX
cpencts ¢ kaprouku Uzcard.

Cucrema BHenpena cHauana B Tamkente, 3areM B CamapkaHie U MOTOM IO Bcei
pecnyommke. CTOMMOCTh TpoekTa st T. TamkeHnTta — okono 30 muH. mosmtapos (77,9 mupa.
CyMOB).

Tpernii npoekr, «HTEIEKTyaabHBIE TPAHCHIOPTHBIE CHCTEMBI: HOBBIE MarmCTEpPCKHE
nporpammbl Ha ocHOoBe KT B V30ekucrane (INTRAS)» rauats B okTs10pe 2017 roma. OOmmit
00beM (pMHAHCUPOBAaHUS MPOEKTa COCTaBisAeT okojo 7,6 mupa. cymoB (814635 EBpo). Ilpoekt
OCYILECTBIIIETCSI 32 CcYeT cpeAcTB VcmonHuTenbHOro ATEHTCTBO 1O  00Opa3oBaHMIO,
ayJIMoBU3yallbHBIM cpefcTBaM U KynbType EBpomeiickoit Kommccun (EACEA), B pamkax
nporpamMmMbl Erasmus+.

OcCHOBHbIMU YeNAMU NPOeKMA AGIAOMCA.!

- pa3paboTKa HOBOM MAarucTepcKoil TMporpaMMbl B OOJACTH HWHTEIUICKTYaJIbHBIX
Tpa"cnopTHbIX cucteM (UTC);

- yiydllleHHe MoTeHIHaida 6 BYy30B MO MPOrpaMMe HHTEJUIEKTYalIbHBIX TPAHCHOPTHBIX
CHUCTEM;

- co3/ianue JadopaTopuii MO MHTEIIEKTYaIbHBIM TPaHCIIOPTHBIM cucTeMaM Ha 0aze UKT;

- pa3BUTHE CBA3€H MEXAYy MPEINpUATHUSIMH, OpraHU3alMsIM{, YHHUBEPCUTETAaMH U
0O0IIeCTBEHHOCTHIO.

KoHcopuuym npoekra 10BOJIbHO OOIIMPHBIN U BKIIIOYAaeT B CBOM coctaB 3 EBponeiickux
YHHUBEpCUTETOB, 6 BY30B U3 Y30ekucraHa u 3 mnpeanpuaruil (Y30eKckoe areHTCTBO
aBTOMOOMIIBHOTO TpaHcmopTa, «Tommmaxaprpancxu3mar» «Bua-Tamkent”) [2].

Bmecre ¢ Ttem, co3manne UTC TpebyeT yCcTaHOBKM JOPOTOCTOSIIETO OOOPYIAOBAHMUS.
BHenpsiemple B paMKax pealm3yeMbIX NMPOEKTOB TEXHOJOTHH M 00OpYAOBaHHE (MHIYKTHBHBIC,
€MKOCTHBIE, IbE303IEKTPHUECKUE U JAPYrHe JETeKTOPbl TPaHCIOPTa, pa3MellaeMble BHYTPHU
JIOPOXHOT'O MOKPBITHS) UMEIOT Psifi HEIOCTATKOB:

o CJIOHOCTB U, CJIEI0BATENIbHO, IOPOrOBU3HA YCTAHOBKH U O0CTYKUBAHUS;

J 3aBHCUMOCTh HAQJEKHOCTH pabOTBl W TOYHOCTH M3MEpPEHHH OT BHEIIHUX
BO3JICUCTBUI (MEXaHUYECKHUX U KIIMMAaTUYECKHX );
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. OTCYTCTBHE BO3MOXKHOCTH KJIaCCH(UIIMPOBATH TPAHCIIOPTHBIE CPEJCTBA MO TUIIAM
(rpy30BbI€, acCcaXUpPCKUe, JIETKOBBIE U T.11.);

J HEO0OXOUMOCTb YCTAaHOBKU OOJIBIIOrO KOJIMYECTBA JETEKTOPOB, YTO IPUBOJUT K
YBEJIUYEHUIO CTOUMMOCTH ITPOEKTOB.

Kak anprepHaruBa, B HacTosIlee BpeMs BeAyIIMMH HAayYHbIMH LEHTpaMH |
pa3paboTuMKaMH Pa3IMYHBIX CTPaH MUpPA MPEJIaraloTcsi COBPEMEHHbIE KOMILJIEKCHBIE CPEICTBA
U3MEpPEHUS] ¥ MOHUTOPUHIA [apaMETPOB TPAHCIOPTHOTO IIOTOKA C MCIOJIb30BAaHUEM
COBpeMEHHBIX U(PPOBBIX BUAcokamep. OHU HE UMEIOT HEJIOCTATKOB, MPUCYIINX BHEAPSEMBIM B
HacTosIee BpeMs B Y30eKucTaHe JaT4YuKam, TOCKOJIbKY:

® YCTAHOBJICHBI Ha/l MaruCTPAIsIMH, YTO HE TPeOYyeT HapyIIEHUs JOPOKHOTO MOJIOTHA;

® [103BOJISIIOT 00ECTeunBaTh KOHTPOIIb aBTOTPAHCIIOPTHBIX CPEJICTB OJTHUM JATYHUKOM I10
HECKOJIbKMM I10JI0CaM;

e oOecrieuynBaroT cOOP OOIBIIOTO YHCIA PA3HOOOPA3HBIX TaHHBIX O JOPOKHOM JBHKEHUH;

® 10 CTOMMOCTH JICIICBJIC HBIHE MCIOJB3YEeMbIX B 2-3 pa3za, UX YCTaHOBKa OOXOJMUTCA
TaK)Ke B JIBa pa3a JCILIeBIIe.

Kak mpencraBisiercs, OqHOW W3 KIFOYCBBIX MPHYWH, BIMSIONMX Ha 3(()EKTHBHOCTH
npouecca BHeapeHus WTC, sBnsieTcss OTCYTCTBUE €OUHOTO TOCYJApPCTBEHHOIO OpraHa,
KOOPJMHHUPYIOIIETo paboTy BceX BEAOMCTB, BoBIeueHHbIX B pazsutue MTC, a Takke ciocoOHOTO
ofOecrieunBaTh CBA3b MEXIY HHTEpecaMu TOCYJapCTBEHHBIX OpPraHOB M YaCTHOTO CEKTOpa B
pamkax npoektoB UTC.

s Baeapenust UTC B Y306ekucrane mpeacTouT:

e chopMUpOBaTh E€OUHBIA KOMIUIEKCHBIA TOJXOJ M CTpaTerHnyecKue HampaBIeHUS
BHeapenusa UTC B pamkax equHoON HH(GOPMAIIMOHHON Cpe/bl TPAHCIIOPTHOTO KOMILIIEKCA;

® CO3/1aTh COOTBETCTBYIOLIUE HWHCTUTYTHI, OOECIEUMBAIONINE AKTUBHOE BOBJICUCHUE
Pa3IMYHBIX 3aMHTEPECOBAHHBIX CTPYKTYP B JI€ATEIbHOCTD 10 BHeApeHuto UTC;

® COBEpIICHCTBOBATh 3aKOHOAATEILCTBO, peryaupytoiiee npouecc Bueapenus UTC.

Kak mnoka3piBaeT MEXIyHapOIHBIM OMNBIT, B pe3yibTare peanu3zauuu npoektoB UTC
OOBIYHO JOCTHTaNHCh Takue 3(G(HEKTh, KaK CHIDKCHHE BPEMEHHM Ha TOE3/KH, YBEIUYCHUE
MPOIMYCKHOW CIOCOOHOCTH JOPOXKHOM CEeTH, CHIbKeHHEe oTAenbHbIX BUAOB JTII. Omnupasce Ha
MEXIYHAPOJHYIO TIPAKTHKY, MOXHO C/eNaTh BBIBOJ, 4To BHeapeHue UTC B Y30ekucrane nact
npsiMble M KOCBEHHBIX 3((HEKTH Ha cyMMy 0K0JI0 387 MIIH. JJOJUIapOB B TOJI.

Hcnonvzoeannaa numepamypa
1. Ananutnueckuil noknaj «TpaHCHOPTHBIA CEKTOpP M TpaH3UT B Y30eKkucTaHE B
KOHTEKCTE YKOHOMHUYECKOU TpaHC(HOpMAIIMK B CPEIHE- U JOJITOCPOUHOM MEPCIIEKTUBE: TPOOIIEMBI
u pemenus», [{1OU, Tamkent, 2014.
2. http://intras.uz/site/index
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HpOﬁJ’IeMbI YupaBJi€cHUsI aBTONMEPEBO3KAMHU U METOAbI UX PCIICHUSA

Aounoe 0., Ypazanee @., bapnoes JI.
JDicuzakckuti nonumexHudeckul uHcmumym, Y3oexucmau

Kak yBenuuuTh MpUOBUIM TPAHCIIOPTHOTO HpeAnpusTHa? MHOTHE PYyKOBOAWUTENU BUASAT
peleHre 3TOW 3a/ayd B HapaliMBaHUM nNapka. Ho BMecTe ¢ 3aKyIUIGHHBIMH aBTOMOOWIISIMU
po0JIeM CTaHOBUTCS OOJIbIIIE, 2 MPUOBLUILHOCTH 3a4aCTYy0 OCTAETCs HAa OHON OTMeTKe. Tak B uéMm
e npudrHa najgeHus npuosuibHoctd ATIL.

CBou cpeicTBa MPOU3BOJCTBA — AaBTOMOOWIIM - TpPAHCIOPTHAs KOMIIAHHS JOBEpsET
BOJIUTENISIM, KOTOPbIE, IO CYTH, HAXOAUTCA BHE KOHTPOJISI B T€UEHHE BCEro pabo4yero BPEMEHHU.
Boaurenu akTruecku ynpaBIisiOT BalllUMU IEHbIaMH, HO C 3TUX «YIPABIAIOIINX» CIIPOC BEChbMa
OTHOCHUTEIIbHBII: MHOTHE U3 HUX B JyIlI€ — POMAHTUYECKUE CTPAHHUKHU OOJIBIIUX MPOCTOPOB, U
MOOUTBCS OT HUX aOCOJIOTHOM OTYETHOCTH U AaKKypaTHOCTH KpaiHe cioxkHo. [loatomy
[IPOAHAIU3UPOBATh PadOTy KaXKAOW TPAHCIIOPTHOM €AMHMIIBI U BCETrO IMOJAPA3JENICHUs B 1IEJIOM
JIOBOJIBHO CJIOKHO, U HEYAUBUTENBHO, UTO IIPH POCTE MapKa MaJJaeT KauecTBO ynpasieHus. Korna
MalIMH Majio, MOKHO JepKaTh CUTyallUl0 B TOJOBE, HO MpHU OOJbIIOM IApKe BBIBUTH Cladble
MecCTa TPaHCIIOPTHOI'O MOJpa3AeiieHUus U BO3MOXHBIE PE3EpBbI CTAHOBUTCS Bce TpynHee. s
3TOro HeoOx0IMMa 00BEKTUBHAS HH(OPMAITHSL.

Ha cerogusimauii 1eHb OONBIIMHCTBO KOMIIAHUN OTCJIEKHUBAIOT pPabOTy CBOETO
TPAHCHOPTHOT'O 3BE€HA ¢ MOMOIIbI0 TenedoHa. [Ipeamnonaraercs, 4To BOAUTENb 3BOHUT U YECTHO
cooOmraer, rae Haxoautcs. Ha OCHOBaHMHM ero 3BOHKOB M IUIaHUpYeTcs paboTa C JaHHBIM
aBromoOmieM. Ho B NeHCTBUTENBHOCTH OH HE BCEr/la OT3BAHUBACTCS W HE BCErja rOBOPUT
npasay. Bee 3Ha10T, 4TO BOJUTENN TO3BOJISIFOT CE€0€ «BOJIBHOCTH: B3SITh «JIEBBII» MOMYTHBIN IPpy3
WJIM [IPOCTO 3aeXaTh JOMOM Ha Iapy YaCMKOB UM HMUETO HE CTOUT. TepsieT TOJIbKO IpeanpUsITHE.

Ho ecth BO3MOXKHOCTH clien1aTh NEPEBO3KH MeHEe MPOOIEMHBIM U OoJiee MpUObUIbHBIM. J1J1st
3TOr0 BHEAPHUB CUCTEMY YIpaBJICHUS MEPEBO3KAMU HAJ0 «BCEro JULIbY Ooiee 3PPEeKTUBHO
UCIIOJIb30BaTh UMEIOIIUECS Y TPEeNpUATHS pecypchl. MI3BeCcTHO, UTO 0/iHa N3 HAUOOJIBIINX CTaTel
3aTpaT — TOIUIMBO, OJHOBPEMEHHO MaXWHAIUU C HUM — H3TIOOJIEHHBIA UCTOYHUK HAXKXUBHI. J{1is
60pbOBI ¢ HEYMCTHIMU Ha PYKY BOJUTENSIMHU CYIIECTBYIOT CUCTEMBbI KOHTPOJIS pacxojia TOIUIMBA,
Jaronire o0beKTUBHYIO KapTUHY 110 3allpaBKaM, cJIuBaM U rpapuky ABrxeHus. OaHAKO KOHTPOJIb
MCIIOJIb30BAaHUsl aBTOMOOWJISI HA JMHMM MOXET JaTh 3KOHOMHUYECKHH 3(PQeKkT, BO MHOro pa3
MPEBBIIAIOIINN SKOHOMUIO HA TOTIUBE.

Ippexm cucmemut

Cy11ecTBYIOT HECKOJIBKO TUIIOB CUCTEM CBS3H U yIpaBlieHUs repeBo3kaMu. Bee oHn nmerot
MOOWIbHOE 00OpyaOBaHHWE Ha OOpPTYy MAalIMHBI, KOTOpOe TepenaeT HHGopManuio o
MECTOIOJIOXKEHUH Aucrerdyepy. Jlucneruep Ha KOMIBIOTEPHOM KapTe BUIWT, A€ HAaXOIUTCS
MamuHa. bonee pa3BUTBIE CHUCTEMBI MO3BOJSIOT MeEpefaBaTh COOOIIEHUS OT BOAUTENSA K
JycrieTyepy 1 o0paTHo.
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Puc 1. CymectByromas cxema mojrydeHus HHGOpPMAaIKU O TPY3ax U OCYIIECTBICHUH ITEPEBO30K

Wudopmaltiisg oT MalllMHBI K JUCIIETYEPY MEpelaeTcs IByMs MyTsIMU — ¢ nomoiisio SMS-
COOOILIEHUH COTOBOM CBA3M WM Yepe3 CIYTHUKOBble KaHalbl. COBPEMEHHBIE CHCTEMBI
yIpaBiIeHUS ePEeBO3KaMU Yallle CTPOSATCS Ha 6a3e COTOBOM CBsI3U. DTO CBI3aHO ¢ 00Jiee BBICOKUM
Ka4eCTBOM Pa0OTHI COTOBBIX CHCTEM B YCIOBHIX TOPOJCKON 3aCTPOUKH, a KIIMEHTHl U TAMOKHHU
HaXOJATCs, KaK IIPaBUIIO, B HACEJIEHHBIX MYHKTaX. 30HA MOKPBITHUS COTOBBIX CETEN CTPEMUTEIBHO
paciupsieTcsl U BKJIIOYaeT IPAKTUUECKU BCE OCHOBHBIE aBTOMArucTpay.

Wu¢opmarnus, nepenanHas ¢ MallliH, CKalJIMBaeTCs HA TUCIIETYEPCKOM ITyHKTE. IMEHHO oT
ero (pyHKIMOHAIbHOCTH 3aBUCHUT, HACKOJIBKO MOJIE3HOM Oy/IeT cucTeMa yrpaBieHHs ePeBO3KaMU
Juig aproTpancnoptHoro npeanpustus (ATII). Kak yxe ormeuanoch, Bce CUCTEMBI 0TOOpaXKaroT
MECTOIOJIO)KEHUE MAalllMH Ha KapTax. Y HEKOTOPHIX BO3MOKHOCTH Ha ITOM 3aKaHUMBAIOTCH.
Jpyrue no3BonsoT odbecnednts noiHbii cepBuc ATII — ynpaBineHue BoAUTeNIMHU, B3aUMOCBS3b
C YJaJeHHbIMM MapTHEpaMU M OKCIEAUTOpPaMH, IPEIOCTABIEHUE PACHIMPEHHOI0 CepBHUca
KJIMEHTaM, pa3BUTasi CUCTEMA OTYETHOCTH.

@akTUYEeCKH AMCIIETYepCKas CTAHOBUTCS HMHQPOPMAIIMOHHBIM ILIEHTPOM MpPEANpUATHS,
CIIOCOOHBIM KaK yJJOBJIETBOPUTH 3aMPOCHI KIIMEHTOB 110 MPOXO0KACHHUIO IPy3a, TaK U JaTh MTOJIHYIO
MH(GOpMaLIMIO JUIsl YIPaBJIEHYECKUX (PYHKIMM, PEBOJIOLMOHHO H3MEHHB KadyecTBO pPabOThI
npeanpusTus. Takue BO3MOXKHOCTH oOecreuuBaroTcs OOJbIIMM HAOOpOM JOIMOJHUTEIHLHOTO
nporpaMMHoro odecriedenus. DPpdext, monydaempiii ATII oT mpuMEeHEHUs CUCTEM YIpPaBICHUS
NepeBO3KaMu, OKa3bIBA€TCs BeCbMa 3HauMTeNIbHbIM. He HapamuBas mapk aBTOMAlllMH, MOKHO
3HAYUTENHHO YBETUYHUTH MPUOBUIBHOCTH MPEATPUSTHUS.

Peszepevl ooopauusaemocmu

Oco0ennoctb 3xoHOMUKN ATII 3akitodaercss B TOM, 4TO 4eM OO0JIbIlle Mpoe3KaeT MalluHa
B MeCSI, TEM BBIIIIE€ BbIpydKa U TEM HHXXE ce0eCTOMMOCTh KHJIOMETpa Mpobdera. ITo CBA3aHO C
TEM, 4TO IIPU COXPaHEHUH NEPEMEHHBIX PacXo/10B (Ha TOIJIMBO, PE3UHY, 3aI14aCTH) TIOCTOSIHHbIE
pacxonsl (Ha o¢uC, JU3UHT U T.J.) «pPa3Ma3bIBAOTCA» 00jiee TOHKHUM CIIOEM IO KaKIOMY
KHJIOMETPY.

Wrak, mpu pocte 000paunBaeMOCTH aBTOMOOUJISI MbI YBEJTMYHMBAEM BBIPYUKY M YMEHbIIaEM
cebectoumocTh mpobera kuiaoMeTpoB. Ilomyuaercs, 4YTo yBenWYMBATH 000PAYMBAEMOCTH
CYILIECTBYIOIIUX aBTOTPAHCHOPTHBIX CPEICTB BBITOJHEE, YeM IMPHOOPETaTh NOMOIHHUTEIbHBIE.
Tak Kak e HapacTUTh 00opaunBaeMocTh? JIJ1s 3TOro €CTh JOCTATOYHO MHOTO PE3€PBOB BPEMEHHU:
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«Jlesvien peticvl gooumeneu. He cekpert, 4ToO MHOTHE BOAUTEIH 3a€3KAI0T K pOJICTBEHHUKAaM
WIA 3HAKOMBIM, Jejast HeOOJbIION KpIOK. DTOT 3ae31 HE MPUHOCHT MPUObUIL BOJUTENIO, a Y
IPENIPUATHS. OTHUMAET BpeMsi U MoTopecypc. BbIBalOT M KOMMEpYECKHE «3ae€3/bl», KOraa
BOJIMTENH MOJBO3SIT KaKOH-INOO Ipy3, CTOHSIB TyAa-00paTHO HA JAECATKH KuioMmeTpoB. Hepeaku
Cly4au, KOrja JUCIeTYepbl BCTYNAOT B CTOBOP C BOAMTENIEM U PYKOBOJAT <JIEBBIMUY pEHCaMU.
Hanpumep, OepyT NOmyTHBIN TPy3, HUYETO HE TOBOPS OyXraiTepruu U PyKOBOIAHUTEIIIO.

Heonmumanvnvie npocmou. Bece BoquTenu — IO, U HUYTO YEJIOBEYECKOE UM HE UYKIO.
OHu MOryT IpocnaTh € BBIE3JIOM CO CTOSTHKH, MOTYT BCTPETUThH CTAPOI0 3HAKOMOT'O U BBIIIUTH 110
MaJICHBKOM.

Owubxku Ooucnemuepos. B aBTOTPaHCIIOPTHOM MPEANPUATHH UMEHHO CBSI3KAa BOJIUTEIb-
qucreryep obecrnieuynBaeT 00OpauMBaeMOCTh aBTOTPAHCIOPTHOIO cpeiacTBa. Jlucneruep naer
YKa3aHUs U KOHTPOJIMPYET MPOXOXKACHUE peiica, BOJUTEND CTAPAETCSI BBIIOIHITh €r0 yKa3aHusl.
Ecnu nucnerdep maer ommOOYHBIE KOMaHIbl, TO BO3HUKAIOT JIMOO HEMPOU3BOAUTEIHHBIC
POCTOU, JTHO0, YTO eIIe XyXKe, OIMOOUHbIE TePEerOHbl AaBTOMOOMIIA.

Ilpocmou 6 oacudanuu ¢paxmos. Jlucneruep nepruoguvecku 003BaHUBAET BOAUTENEH ¢
paccopocaMmu, € OHU CTOST. [lemaer OoH 3TO pa3 B JieHb, a TO U pexe. B pesynbrare
O00BEKTHBHOCTh MH(POPMAIMU O MECTOIMOJIO)KEHWH MAIllMH JOCTaTOYHO HU3Ka. OpHako 0e3
OOBEKTHBHON KapTHHBI MECTOHAXOXJIEHHUS MAIIMHBI M OTCICKHMBaHUS Trpaduka MepeBo30K
JUCIIETYEPY BECbMA CJIOKHO IJIAHUPOBATh HAyaJlo CJIEIYIOIIETo pelica, M03TOMY NEPUOANYECKU
BO3HHUKAIOT COOM B IITAHUPOBAHWH, KOTOPBIE MPUBOJAAT K MPOCTOSM MAIIMH M3-32 BPEMEHHOTO
OoTCyTCTBUS (ppaxToB. Tak-k€ BO3HUKAIOT HEMPOU3BOIUTEIbHBIE MPOCTOM, €CIIM JUCIETYEp He
CMOT HalTH (ppaxT BOBpeMsI WM OTKa3aJICs OT paxTa, KOTOPBIA MOr ObI B3STh [1].

ABTOMOOMIM JOJDKHBI €37uTh Oonbiie. [l Toro, 4roObl 3Ta e31a OblIa MOJE3HOU C
MOMOIIIBIO CHCTEM YIPABJIECHUS IEPEBO3KAMHM MOXHO TIOJIYYUTh OMOJHUTEIbHBIE (DPaxThl.
Cucrema B 1100011 MOMEHT BPEMEHH MI03BOJISIET OTBETUTH HAa BOIIPOC KJIIMEHTA, IJI€ HAXOJUTCS TPY3
U B KakoM OH cOCTOSHUU. «IIpoIBHHYTBIE» CHUCTEMBI MOTYT COOOILIUTH OKHUJAEMOE BpeMs
NpUOBITHS TPY3a K KIIMEHTY. Takas BO3SMOXHOCTh O3HAa4YaeT MOBBIIIIEHNE KaueCcTBa 00CTyKUBaHUS.
Jlaxxe ecnmu BaM CIIOKHO KOMIIEHCHpPOBAaTh 3aTpaTbl Ha YCTAHOBKY CHUCTEMbI YIPaBJICHUS
HOJHATHEM Tapu(OB Ha MEPEBO3KY, TO COBEPIIEHHO OYEBUJIHO, YTO €CJIM KOMIIaHUs Mpejiaraer
ycayru 0osiee BBICOKOTO KadecTBa 10 TaKUM JK€ IIeHaM, TO OHa OyzeT OoJiee MpHBIIEKaTeTbHON
JUIs KJIMeHTOB. M IMEHHO TakoW KOMIIaHUU Mpeaioxkar GpaxT B IEPBYIO OYepEib.

Bce Gombie pacTéT cpoc Ha JOCTaBKY TOYHO B CPOK U BOOOIIE HA MEPEBO3KY C BBHICOKOM
HaJE)KHOCTBIO. [ py30Biaiebiibl XOTAT BUAETh IBUKEHUE UX MPOAYKIIMH U UMETh BO3MOKHOCTb
COTJIacOBBIBaTh padOTy CKIA0B ¢ paboToil TpancnopTa. [IpenocTaBuTh UM Takyro HHMOpPMALINIO
MOTYT TOJIbKO KOMITAHUU, OCHAILIIEHHbIE CUCTEMOM yIpaBiIeHUS IEPEBO3KAMH, COOTBETCTBEHHO U
MOUCK MapTHepa OyJeT OCYIIECTBIATHCS B Cpele MMEHHO Takux repeBo3unkoB. Taxoe ATII
UMeEEeT MaKCUMaJIbHOE KOJIMUYECTBO (PPaxTOB, U3 KOTOPBIX MOXKET BbIOMpaTh HauboJiee BbITOAHbIE
JUISL ceOsl.

VYXe MOoACUNTAaHO, 4YTO TNPUMEHEHUE CHUCTEM YIPaBJICHUS IE€PEBO3KAMHU II03BOJISET
yBeNnu4uTh oOopaunBaemMocTh OoT 10% mo0 40%, He roBOps yXe O CYIIECTBEHHOM CHMXEHHHU
PHCKOB.

CoBpeMeHHbIE CUCTEMBI YIpaBlieHUsI Ha 0a3e COTOBOW CBSI3U KakK MPaBUIIO, CHAOXKaloTCs
kHomkoW TpeBoru. Ilpu mombiTke yrona ATII mosy4aeT curHaig mo OMOBEHIEHUIO O Ha)XKaTUU
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KHOIIKHM TPEBOTH JHOO IO CPHIBY paclucaHus peiica. Pucku oT morepu rpysa B pe3yiabTaTre yroHa
MAalllMHbl YMEHBIIAIOTCS 3a CYET ONEPATUBHON PeaklMK Ha BO3HUKHOBeHHe UII.

Puck cosepuienus JTII Toxke cHU)aeTcs - 3a CUET MOBBIIUIECHUS TUCLUIIMHBI BOJAUTENCH.
becKkOHTPOIbHBIN BOIUTEIb MOXKET «I1EPECTOSTHY Ha CTOSTHKE, a [IOTOM IIBITaThCsl HArHATh IpauK
3a cyeT MPEBBILIEHNUS CKOPOCTH WK BpeMEeHH paboThl. [Ipy TOTalbHOM KOHTpPOJIE BOAUTENb BEAET
ce0s1 MpaBWJIBHO M HE PUCKYET Irpy3oM U aBToMoOmieM. Hy a cHMkeHHe pHUCKOB MPUBOAMUT K
CHIJKEHHIO ce0eCTOMMOCTH NIEPEBO30K U MOBBIIIEHUIO HAJIE)KHOCTU KOMITAaHHUH.

Hosas cucmema — noéoe Kkauecmeo Komnanuu

«[IpoaBUHYTBIE)» CHCTEMBI YIIPaBJICHUS IEPEBO3KAMU MO3BOJISIOT JOBECTH HEOOXOIMMYIO
UHPOPMALIMIO IO KAXJIOT0 YYacTHHKA Ipolecca - OT AUPEKTOpa 110 aucneTrdepa. Boaurenn
CTaHOBSTCS 00Jiee TUCIUTUTMHUPOBAHHBIMU. VX KOHTPOJIMPYIOT, U, COOTBETCTBEHHO, HU O KaKHX
BOJIBHOCTSIX C <JIEBBIMH» pEHCaMH U IPOCTOSIMU HE MOKET UATH peud. /[ucrieryepsl HaUMHAKOT
HECTU OTBETCTBEHHOCTb IE€pe]l PyKOBOAUTEINIEM 32 KKAYI0 MUHYTY pabouero BpeMeHH MallliHbI.
JIMpeKTop BHIUT, KaK HCIOJIb3yeTCs MapK aBTOMOOMIIEH, KaKhe U3 HHUX 3arpyXeHbl, Kakue
CBOOO/IHBI, CKOJIBKO aBTOMOOMIIEH OIAa3/bIBACT U CKOJBKO HaxoauTcs B rpaduke. [loBbiaercs
OTBETCTBEHHOCTb JIACIIETYEpA 3a IPUHATHUE PELIEHUI, a 9TO BHOBb IPUBOJUT K YBEIUYECHHUIO
000pauynMBaEMOCTH MOJIBUKHOT'O COCTABA.

IloBbIIIEHNE TUCLHUIIIIMHBL U OTBETCTBEHHOCTH IPUBOJUT M K YBEIMYECHHMIO HAJECKHOCTHU
IIPEIOCTABJIEHUSl YCIyr aBTOTPAHCHOPTHBIM mpeanpustueM. CpbIBbl IEPEBO30K Kyla MEHee
BEPOSITHBI, U 3TO WUIpaeT Ha «M30pAaHHOCTH» KOMIIAHMM B TIa3ax KIMEHTOB. CTaHOBUTCS
BO3MOXKHBIM TIPOHMKHOBEHHE Ha PHIHOK Ooiiee 1oporux (ppaxToB, TpeOYIOUIMX MOBBIIIEHHON
HAaJEKHOCTH IEpEBO30K. TaknX Kak IepeBO3Ka TOYHO B CPOK.

CamMa KoMIIaHUS! CTAHOBUTCS IPYTOM — OTKPBITAs U APY’KECTBEHHAs JJIs KIIMEHTOB, C SICHON
U MPO3payHOM CHUCTEMOHM YIIPABIECHHS, C IOCTOSHHBIM aHAJIU30M CBOUX BO3MOXHOCTEH U
pe3epBoB. [1ogBOAS UTOTH BBIIECKA3aHHOMY, IIOJIy4aeTCsl, YTO BHEAPEHHUE CUCTEMBI YIIPABIICHHUS
IIEPEBO3KaMU IPUBOJMUT K IEJIIOMY KOMIUIEKCY M3MeHeHMW. [lo cyTh, KOMIaHus coBepIIaeT
KaueCTBEHHBIN CKAa4OK B CBOEM pa3BUTHH. OOBIYHO TaKO€ KAYE€CTBO HA3bIBAIOT «KOHKYPEHTHOE
IIPEUMYILECTBOY.

Muorue ATII cunTatoT U1 ce0si HEMO3BOJIMTENLHON POCKOLIBIO YCTAaHOBKY cUCTEeMBI. [1pu
JTOM IIOJCYET UIECT Ha YPOBHE YBEIMYECHUS 3aTPAT HA PEUC, a HE Ha YPOBHE OTKPBIBAIOLIUXCS
BO3MOXHOCTEH JIOMOJIHUTENbHOrO 3apaboTka. Kak yxke roBOpHIIOCH, CHCTEMa CYIIECTBEHHO
CHIDKAET PHUCKH, 4YTO IIO3BOJISIET HA4aTh IIEPEroBOPHl CO CTPAXOBLIUKAMH O IIEPECMOTpE
CTPaxOBBIX CTaBOK — a 3TO CaMO IO cebe CIOCOOHO OKYNHUTh BJIOXEHUS B €€ YCTaHOBKY U
IKCILTyaTaLHIO.

Jlumepamypa

1. B.ATomamuau u ap. «MexayHapoJHble aBTOMOOWJIbHBIE TPY30BbIE MEPEBO3KU»
Tamxent — 2007r.

2. Conues 3.A, Hazapos K.M., Anunos O.K Tpancnopr norucruka acociapu.T. Paiixona
Xongamup 20141 1386.

162






Session 3
Topical issues and prospects for the
development of intelligent medical
systems



Topical issues and prospects for the development of intelligent medical systems

Development of a search and rescue robot system with medical capabilities

Chedjou J.C., Nosirov Kh., Begmatov Sh., Arabboev M.
Tashkent University of Information Technologies named after Muhammad al-Khwarizmi
Tashkent, Uzbekistan

Robotic technologies, whether or not they are remotely operated vehicles, autonomous
agents, assistive devices, or novel control interfaces are being become an integral part of human
life due to their efficiency and high performance. In recent years, search and rescue robot systems
are being used tremendously in an emergency. Nowadays, many areas of the world are getting
affected due to disasters. Therefore, ready for disasters and using modern robotic technologies in
an emergency is the main critical issue. Disasters can be exceptional and unstoppable events that
are either man-made or natural, such as building collapse, earthquakes, wildfires, and floods, etc.
Post-disaster scenarios are a particularly relevant target for applying such technologies, thanks to
the challenging conditions faced by rescue workers and therefore the possibility to extend their
efficacy while decreasing the risks they face. In this paper, we develop a search and rescue robot
system with medical capabilities for use in an emergency situations. The system consists of a
thermal camera, tablet, ultrasonic sensor, UV light lamp, status LEDs and electric wheel. The
system has the ability to help the rescuers to search for victims and provide victims with medical
things.

Keywords: Search and Rescue Robot System; Medical Robot; Health monitoring;
Emergency; Disaster.

Introduction

Robotic technologies have rapidly changed every aspect of human life. Disaster robotic
technologies are one of the most developing robotic technologies. The use of these technologies
in the field emergency could provide efficient tools for achieving new solutions even under
critical/difficult emergency conditions. Because disaster robotic search and rescue system is very
useful for search and rescue mission. Human rescuers have very limited time when it comes for
searching and rescuing trapped victims in a disaster. The chance for rescuing victims that are still
alive is very low. This is because of unsafe situations that needed to be well prepared before
rescuers can enter the building. Usually, when an earthquake hits an area, the damage scale will
cover a big area. Because of this problem, human rescuers will need a lot of time for a search and
rescue mission. The more time they take, the more people will die. In such a critical situation,
robot technology will be a great help for the rescuers. In recent years, the search and rescue robot
system has been one of the most used systems in the emergency field that are based on sensing
and wireless technologies. During the last decades, several scientists have focused on the
development of a variety of specialized systems that are used in disasters.

Related work

Research on search and rescue robot systems include automatic, mobile, sensor-based and
remote systems. Reference [1] develops a mobile rescue robot for human body detection in rescue
operation of disaster. The proposed system consists of a mobile rescue robot, PC control Module.
The system performs cooperative simultaneous human body localization function and
communicates over the WSN. Reference [2] designs and develops a search and rescue robot.
The robot is powered by Arduino Uno R3 board using 9V battery for power supply. Bluetooth
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wireless technology is used to provide wireless communication in the robot. The robot has 4 DOF
(degree of freedom) robotic arm that it can grab victims and do rescue operation. Reference [3]
designs a wheel-legged rescue robot. The robot can realize three kinds of motion states, which
include wheel state, rotation center lifting process, and leg state. For the mechanical structure, the
wheel of the robot can rotate 180° around the vertical axis and turn into a semicircular structure.
Reference [4] develops an automation recognition of Hazmat Marking Chart for rescue robot. The
robot is based on a human-robot interface (the operator console), which can show and present
extensive sensor values and visual data (CO2 sensor, visual temperature sensor, laser-scanner,
IMU sensor, and four cameras) in real-time. Reference [5] develops an Android based mobile
robot for monitoring and surveillance. The robot’s core is based on Arduino. The robot consists of
a video camera and WiFi robot link. Reference [6] develops an optional passive/active
transformable wheel-legged mobility concept for search and rescue robots. In [7], the use of
robotic assets in search and rescue operations is explained and an overview is given of the
worldwide efforts to incorporate robotic tools in search and rescue operations. Reference [8] aims
to survey the current state of the art in ground and aerial robots, marine and amphibious systems,
and human-—robot control interfaces and assess the readiness of these technologies with respect to
the needs of first responders and disaster recovery efforts. Reference [9] presents a behavior-based
model for a swarm of small robots to perform an efficient search and rescue operation in an
unknown environment. The swarm is guided by a dynamically selected virtual leader (VL). A self-
contained dynamic goal-seeking mechanism, using behavior-based approach, is designed to search
targets (victims). Reference [10] develops an IoT based human search and rescue robot using
swarm robotics. The robot has hybrid 6-wheel design which will help in easy maneuvering over
rough terrain. Reference [11] develops a tele-operated rescue robot for a disaster response. The
robot has dual arm mechanism and hybrid tracked-legged mobile platform. Finally, [12] designs
debris search and rescue robot system based on Internet of Things.

Overall, the overview of the previous contribution on search and rescue robot system
witnesses the tremendous attention devoted during the past decades to the development
of various technology-based systems. However, none of the aforementioned
contributions ([1] - [12]) is likely to integrate search, rescue, human detection, remote control,
and medical issues the proposed system developed in this work. We develop a search and rescue
robot system with medical capabilities. The proposed system has the ability to detect alive humans,
monitoring human vital signs, remote operation, and disinfect disaster area.

Main part

The proposed search and rescue robot system uses an infrared thermal camera, tablet,
ultrasonic sensor, UV light lamp.

Infrared thermal camera. Temperature is one of the most important vital signs for the
human [13]. A thermal camera is a non-contact device that detects infrared energy (heat) and
converts it into a visual image.

A thermal camera is used for great of observing the temperature variation of an object and
in the health, security, industry, and smart greenhouse applications [14]. In the proposed system,
an infrared thermal camera serves to detect alive victims in disaster areas.

Tablet. A tablet computer, commonly shortened to tablet, is a mobile device, typically with
a mobile operating system and touchscreen display processing circuitry, and a rechargeable battery
in a single, thin and flat package. Tablets, being computers, do what other personal computers do,
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but lack some input/output (1/0) abilities that others have. In the proposed system, a tablet provides
wireless communication between the system (search and rescue robot system) and
operator (rescuer) in disaster areas.

Ultrasonic sensor. An ultrasonic sensor is an electronic device that measures the distance
of a target object by emitting ultrasonic sound waves, and converts the reflected sound into an
electrical signal. Ultrasonic waves travel faster than the speed of audible sound (i.e. the sound that
humans can hear). Ultrasonic sensors have two main components: the transmitter (which emits the
sound using piezoelectric crystals) and the receiver (which encounters the sound after it has
travelled to and from the target). Using ultrasonic sensors mounted on all sides of the robot system
(four sides) to determine the distance to the surrounding barriers and obstructions.

UV light lamp. Ultraviolet (UV) is a form of electromagnetic radiation with wavelength
from 10 nm (with a corresponding frequency of approximately 30 PHz) to 400 nm (750 THz),
shorter than that of visible light but longer than X-rays. UV-C radiation is a known disinfectant
for air, water and surfaces that can help mitigate the risk of acquiring an infection and has been
used extensively for more than 40 years. In the proposed system, UV light lamp serves to disinfect
constantly the air of the disaster area.

Based on the combined assembly and integration of the above-mentioned components, it
will be possible to create a search and rescue robot system with medical capabilities. The robot
system could move in the disaster area and use an infrared thermal camera to search for
surrounding survivors. The ultrasonic sensor constantly informs the remote operator about the
surrounding obstacles. The operator allows the robotic system to bypass the obstacle using a
remote controller when obstacles appear. When survivors are found, medical things placed in the
robot system could be used by survivors. The proposed search and rescue robot system with
medical capabilities is presented in Figure 1.

QOGO

1

Fig. 1. Search and rescue robot system with medical capabilities

Conclusion
In this paper, a search and rescue robot system with medical capabilities is designed. The
system has the ability to help the rescuers to search for victims and provided first aid medical Kit.
Using this robot system could be helpful for both rescuers and victims in the disaster area. Using
the disinfection function of the robotic system, infectious diseases that can occur after a disaster
can be prevented.
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Elektroensefalogramma signalni taxlil gilish va xususiyatlarni ajratish

Magrupov T.M.
7DTU

G‘aniyev A. I
TATU Qarshi filiali

EEG signalni tahlil qilishda va tanishda ba’zi xususiyatlar orqali tavsiflanadi, signal
xususiyatlari soxasi uchta qismdan iborat, ya’ni vaqt soxasidagi xususiyatlar (time domain features
- TDF), chastota soxasidagi xususiyatlar (frequency domain features - FDF) va vagt-chatota
soxasidagi xususiyati (time-frequency domain features - TFDF). TDF soxasidagi xususiyatlar vaqt
bo‘yicha parametrlarni aniqlashga yordam beradi. FDF bu signalning Diskret Fure o‘zgartirish
algoritmi orgali hisoblanadi. TFDF xususiyatlar vaqt va chastota soxasidagi xususiyatlarini gisqa
Fure o‘zgartirish va Diskret Weyvlet o‘zgartirish (DWT) orqali hisoblanishlarni o‘z ichiga oladi.

1.1.  Vaqt soxasidagi xususiyatlari (TDF)

TDF qiymatlari EEG signalning vaqt buyicha parametrlari orqali hisoblanadi. Ko‘plab
adabiyotlarda TDF ni hisoblash buyicha usullari keltirilgsn. Ushbu usul odatda statsionar
bo‘lmagan signallar uchun foydaliroq bo‘ladi. Endi biz TDF soxasidagi ba’zi parametrlarni
matematik hisoblanishlarini ko‘rib chigamiz.

1. TDF soxasi ko‘proq statistik qiymatlar bilan ishlaydi, bunda EEG signalning statistik
giymatlari vaqt sozasi bo‘yicha uzluksiz o‘zgarib turadi. Ushbu parametrlar o‘rtacha giymat,
variantsiya, moda, mediana, og‘ish (signalning ma’lum momentidagi assimmetriyani ifodalaydi),
qiyalik (ma’lum momentdagi determinik qiyalikning tarqalishi). Qiymatlarninig minimal va
maksimal qiymatlari, shuningdek ma’lumot qiymatlarining oralig’i kabi parametrlarni
keltirishimiz mumkin bo‘ladi. Boshqa statistik parametrlarga standart og‘ish, tanlanmaning
o‘rtacha qiymati, ma’lumotlarning zichligi (Q1).

2. Energiya, o‘rtacha quvvat, o‘rtacha ildiz qiymati (RMS) kabi parametrlar o‘zaro bog‘liq
bo‘lgan amplituda qiymaltlarining o‘lchovidir. Ushub parametrlar signal giymatining
kvadratlarining yig‘indisi (energiya), signal qiymati kavadratining o‘rtachasi (quvvatning
o‘rtachasi), signal qiymatlari yig‘indisining kavadratik ildiz (o‘rtacha kuch) kabi hisoblanadi.

3. Chiziq uzunligi, ushbu parameter signalning egri chizig uzunligini hisoblaydi, bu
aniqlangan qiymatlar signalning to‘liq vertikal uzunligi hisoblanadi.

LX) = X5 |x[i] - x[i - 1] 1)

4. EEG signal amplitudasining yig‘indisi, ushbu parameter orqali xozirgi kunda
kasalxonalarda bemorlarni vizual tekshirishda foydalaniladi. EEG signalllarini bir-biridan farglash
uchun ikkita qo‘shni signallarnining maksimal va minimal qiymatlari o‘rtasidagi farqlar
hisoblanadi, ya’ni signalning eng yuqori cho‘qqisining qiymati topiladi.

5. Chizigsiz energiya (NE), dastlab energiya tushinchasi sifatida aniglangan bo‘lib bu
quyidagi formula orgali aniglangan.

NE(X) = L5 (e [i] — x[i + 1]x[i - 1]) 2

Agar signal amplituda A va tebranish bilan oddiy garmonik harakatga ega bo‘lsa chastota
o, chizigsiz energiya (NE) A? w?ga mutanosib gachonki namuna olish chastotasi baland
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bo‘lganda. Demak chizigsiz energiyaning (NE) yuqori qiymatlari yuqori chastotadagi ikkala
o‘zgargan giymatlarni ham tebranish va amplituda ko‘rsatishi mumkin.

6. Shannon entropiyasi (ShE) tasodifiy jarayon yoki miqdorlarning noanigligini aks
ettiradi. Bu quyidagicha aniglanadi:

ShEn(X) = — X pilogp; 3)

Bu yerda p; har bir giymatning X da yuzaga kelishi ehtimolligi

7. Taxminiy entropiya (AE) bir vaqtning o‘zida muntazam va tebranish o‘lchovidir.
Ko‘rsatkich vektorlarining o‘xshashlik modellarini tagqoslash natijasida olingan gator, namunaviy
vektori m signal sifatida aniglanadi: u [i] =x [i] x [i +1] x[im — 1]7 va biz avval u bilan
belgilangan shablon vektorining u [i] ga bardoshlilik r bilan o‘xshashligi hisoblanadi

() = ] z 0(r — [[uli] — ulj]l|e)

Bu yerda O (x) Heaviside gadam funkt51ya51, ya'ni O (x) bitta, agar x > 0 bo‘lsa va nolga
teng bo‘lsa. Agar X bir-biriga yaqin demak, u [i] va u [j] ketma-ketliklar juda yagin va shuning
uchun C; baland. Taxminiy entropiya (AE) model vektorlarining barcha o‘zgargan imkoniyatlari
ustidan o°ziga o‘xshash berilgan model uzunligi va chidamlilik indekslarini taxminiy entropiya
(AE) sifatida belgilangan holda yig*adi.

ApEn(X,m,r) = —— ¥ LM logC"(r) — ZN "LlogCM™tt(r) (4)

8. Namunaviy entropiya (SE) taxmlmy entropiya (AE) ga o‘xshash kontseptsiyaga
asoslanadi, bu yerda SE m va m+1 o‘lchamidagi model vektorlarining umumiy sonini tagqoslaydi.
SE ning AE dan farqi shundaki, u [i] va u [j] model vektorlarining barcha juftliklarining o‘zaro
o‘xshashligi chidamlilik bilan r hisoblab chiqiladi.

N-m N-m
HOENY Z 0(r — |luli] - ulj]l|<o)
Jj=0,j#1 i=
Agar signallar giymatlari bir-biriga yaqin bo‘lsa, ¢™(r) baland. SE quyidagicha
aniglanadi:

SE(X,m,r) = log¢™(r) — logp™*(r) (5)
Chastotali soha xususiyatlari (ChSX)

Chastotani soha tahlili ham juda muhimdir, chunki EEG signalining chastota namoyishi
signalning shakllari hagida ba'zi foydali ma'lumotlarni beradi. UQB va normallashtirilgan UQB
(umumiy quvvat bo'yicha) asosan har bir chastotada quvvat bo'limi xususiyatlarini olish uchun
ishlatiladi.

Ushbu bo'limda UQB-dan olingan xususiyatlar tasvirlangan.

1. Har bir chastota diapazonida EEG ritmikligini aniglash uchun energiya EEG
harakatlariga mos keladigan ma'lum bir belgilangan chastota diapazonidan olinadi.

2. O'rtacha chastota deb nomlanuvchi zichlikdagi o'rtacha chastota (IWMF) normalizatsiya
gilingan UQB foydalanib chastota targalishining o'rtacha giymatini beradi va quyidagicha
aniglanadi.

IWMF (X) = Xy x[k]f[k], (6)

bu yerda x [k] - bu f [k] chastotada EEG davrining normalizatsiya gilingan UQB. Odatda

EEG signallarida tutilish belgilariga ko'ra, tutib olish paytida UQB yanada keskinroq bo'ladi.
Shuning uchun IWBW bu vaqt oralig’idagi ana o’sha faoliyatlardir.
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4. SEFa deb nomlangan spektral qgirralarning chastotasi (SEF) - bu umumiy quvvatning
chastotasi normallashtirilgan UQB, x [k], a foizga teng. Biz SEFa-ni f [KSEF] chastotasi sifatida
Zﬁsjjx [k] = 0.01 « kabi aniglaymiz. Ushbu ta'rif bo'yicha mediana chastotasi xususiyatga
tegishli bo'lib, belgilangan chastota sifatida umumiy quvvat teng ravishda bo'linadi va shuning
uchun SEF50ga tengdir

5. Spektral entropiya (SE) chastotadan tasodifiy jarayonning noaniqgligini targalish
o'lchovidir. SEning past giymati chastota tagsimoti ba'zi bir chastotalarda zich ekanligini anglatadi
bog’lamlarda (birlashmalarda). Uning hisob-kitobi ShEn ga o'xshash, ammo ehtimollik
tagsimotining normalizatsiya gilingan UQB quyidagicha almashtiradi:

SE(X) =— Z x[k]logx[k]
quIosa

Ushbu maqola EEG signallari yordamida epileptik tutishni aniglash xususiyatlari
tafsilotlarini ko'rib chigishga garatilgan. Biz adabiyotda paydo bo'lgan ba'zi murakkab xususiyat
ta'riflarining nomuvofigligini kamaytirish uchun matematik tavsiflarni va Xxususiyatlarni
hisoblashni batafsil tagdim etdik. Shuningdek, tutilishlarni ularning algoritmlariga ko'ra
aniglashning xususiyatlari va intuitiv ma'nolarini umumlashtirdik. Bizning ko'rib chigishimiz
asosida chuqur o'rganish texnikasi xom EEG signallari yoki o'zgarish koeffitsientlari bilan
birgalikda ishlatilgan, sayoz neyron tarmoglari esa har doim ma'lumot sifatida xususiyatlarni talab
gilgan. Bunday keng targalgan kombinatsiyalar, shu jumladan energiya va entropiya, ML
yondashuvlarining klassifikatsiyasi bilan go'llanilgan, boshga xususiyatlar, masalan, entropiya va
fraktal o'lchovlar ba'zan 21 mustaqil ravishda ishlatilgan. Amplitudaga bog'liglikni aniglash uchun
eng ko'p ishlatiladigan xususiyat energiya ekanligi. Bundan tashgari biz vaqt, chastota va vaqt
chastotasi sohalaridan keng foydalaniladigan har bir xususiyatning muhimligini tekshirish va
ushbu funktsiyalarning ortigcha ekanligini tahlil gilish uchun ikkita tajriba o'tkazdik.
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Biosignallarga asoslangan boshqgaruv tizimlarini tashkil etishda mashinali
o‘qitish algoritmlaridan foydalanish
Zohirov Q.R.
Muhammad al-Xorazmiy nomidagi Toshkent axborot texnologiyalari universiteti, O ‘zbekiston

Jamiyatning kompyuterlashtirish  jarayonlari rivojlanib borayotgan bir vaqtda,
biosignallarga asoslangan boshqaruv tizimlari xam jadal rivojlandi, bunday tizimlar 0’z navbatida
inson va kompyuter o‘zaro aloqasi (HCI) tizimi deb yuritiladi. Bunday tizimlar orqali
foydalanuvchi xarakatlarini kompyuter buyruqlariga o’zgartirgan xolda boshqaruv tizimini
yaratish tushuniladi.

Ushbu magolada EMG signaliga asoslangan HCI tizimini tashkillashtirish usuli xaqgida
ma’lumot berilgan.

Kalit so’zlar: Inson va kompyuter aloqasi, elektromiografiya, elektroensefalografiya, sun’iy
intellekt algoritmlari.

Axborot texnologiyalarning shiddat bilan o’zgarishi inson va kompyuter alogasi (Human
computer interfaces) texnologiyalarining xam rivojlanishiga olib keldi. HCI texnologiyasi bu —
insonning ba’zi xususiyatlari orqali texnikaga (kompyuterga) ta’sir ettirish orqali boshqarish
tushuniladi. Demak HCI xisoblash tizimi, aloga vositalari va foydalanuvchi interfeysini inson
tomonidan yuborilayotgan axborot ogimi orqgali boshgarish deb qarasak bo’ladi [1].

Inson tanasi

=

Elektrodlar

Xususiyatlarni ajratish

Kuchaytirgich @

(=
1

Sinflash sistemasi

Analog filtr —

@

Analog ragamli

o‘zgartirgich v

@ Qurilmani boshgarish

Ragamli filtrlash

1-rasm. EMG asosida tashkillashtirilgan HCI tizimining
arxitekturasi
So’ngi yillarda inson tanasini xarakatlarini tasniflash va ularni mashina buyruqlariga
almashtirish kabi jarayonlarni amaliyotga joriy etishga kata gizigish va ehtiyoj oshib bordi. Bunda
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asosan insonning turli biosignallari orqali ya’ni, EEG (elektroensefalografiya)), EMG
(elektromiografiya), ECG (elektrokardiografiya) kabi signallari yordamida boshgaruv tizimini
tashkil qilish rivojlanmoqgda. Bunday yondashuvlar aynigsa jismoniy jihatdan nogironlarni
reabilitatsiya qilishda yangicha usullarni rivojlantirdi. HCI ni rivojlantirish yo‘lida ayniqgsa EMG
signallari orqali barmoq, qo‘l, oyoq kabi insonning xarakat a’zolari tasniflash bo‘yicha ko‘plab
ilmiy izlanishlar amalga oshirilgan. Bunday xarakat a’zolarini aniglash va tasniflash bo’yicha
ko’plab algoritmlar va texnikalar mavjud.

Tananing sirtidan olingan signallarga miyosignallar (EMG) deyiladi. Ular asosan
mushaklar harakati asnosida olinadi. Mushaklarning ikkita harakati mavjud: gisqarish va
kengayish. Skelet mushaklari individual mushak tolalaridan iborat bo’lib, motorli neyronlar
tomonidan qo’zg’atiladi.

EMG asosidagi HCI tizimlari asosan to’rt bosqichdan iborat jarayonlarni 0’z ichiga oladi
(1-rasm) [2]:

e Ma’lumot olish: ushbu jarayonda EMG signallarini olish uchun ishlatiladigan
elektrodlar turi aniglanadi, signal olish uchun signal giymati kuchaytiriladi.

e Signalga ishlov berish: Asosan bu yerda signalni gayta ishlash jarayoni amalga
oshiriladi. Shovqin darajasini kamaytirish va shovqgindan xoli bo’lgan signalni olish uchun
filtrlanadi, natijada shovqinlarsiz, toza signal olinadi [3].

e Tahlil: Tegishli xususiyatni ajratib olish jarayoni hisoblanadi, bunda xususiyatni
aniglangan joyda gandaydir xarakat amalga oshiriladi, barcha barmoglarning harakat giymatlari
bir — biridan farq giladi. Harakatlarga muvofiq ishlab chigilgan sinflar har ganday tasniflash
metodlaridan foydalangan holda amalga oshiriladi. Masalan KNN, SVM, ANN va boshqa ko’plab
sun’iy intellekt algoritmlari yordamida tasniflash amalga oshiriladi.

e Nazorat. Ushbu bosqichda tasniflangan va sinflarga bo’lingan signal qiymatlari asosida
buyruqglarga o’zgartish va uni amalga oshirish bajariladi.

Bunday boshgaruv tizimlarida asosiy jarayon bu inson tanasidagi biosignallarni tanib olish
va ularni klassifikatsiyalash xisoblanadi. EMG signalini tasniflashda muxim rolni sun’iy neyron
tarmogqlar tashkil qilishini ko‘rishimiz mumkin. So‘ngi o‘n yillarda, ko‘plab tadqiqotchilar turli
algoritmlarga va klassifikatorlarga asoslangan neyron tarmoglardan muvaffagiyatli foydalanib
kelishdi. Shunga qaramay, ba’zi sun’iy intellektga asoslangan, ya’ni, Fuzzy logic, HMM kabi
tarmogqlarda qoniqarli natijalarni berganligiga guvoh bo‘ldik. Mashinali o’qitish algoritmlari xam
xozirgi kunda muvaffagiyatli ishlatib kelinmoqda.

Foydalanilgan adabiyotlar ro ‘yxati
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Sog‘ligni saqlash tizimida raqamli texnologiyani qo‘llash usullari

Abdurahmonova U. R.
Alisher Navoiy nomidagi Toshkent davlat o zbek tili va adabiyoti universiteti

Ushbu magqola sog‘ligni saqlashning ragamli modelini va uning zamonaviy sharoitlarda
qo‘llanilishini o‘rganishga qaratilgan. Tadqiqotning dolzarbligi sog‘liqni saqlash tizimini tartibga
solishning tubdan yangi mexanizmlariga asoslangan mamlakatdagi iqtisodiy vaziyatning
o‘zgarishi bilan bog‘liq. Maqolada sog‘liqni saqlashning ragamli modelini amalda qo‘llash haqida
tavsiyalar berilib, uning vazifalari ko‘rsatilgan. Sog‘ligni saqlashning ragamli modeli inson
omilidagi mavjud vakolat va funktsiyalarni asta-sekin o‘z zimmasiga oladi va mavjud modelga
parallel ravishda amalga oshiriladi. Tizimni o‘zgartirish jarayoni bilan bir vaqtning o‘zida
axborotning oshkoraligi oshmoqda, iste’molchilar va tibbiy xizmatlarni ishlab chiqaruvchilar
o‘rtasida muloqot shakllanmoqda. Ragamli sog‘ligni saqlash tizimining ta’siri innovatsiyalar
natijalarida foydalanish orqgali hayot sifatini va bargaror rivojlanishni ta’minlaydi. Sog‘ligni
saglash tizimini shakllanishi va rivojlanishi mamlakat farovonligi va bargarorligida muhim rol
o‘ynaydi. Ragamli texnologiyalar yordamida barcha axborot tizimlari birlashtiriladi. Ushbu
texnologiyalar yordamida zamonaviy monitoring o‘tkazish, aholining salomatligi holatini hamda
sog‘ligni saqlash muassasalari faoliyatini tendentsiyalari va natijalari to‘g‘risida tasavvur hosil
gilish imkonini beradi.

Kalit so‘zlar: davlat tomonidan tartibga solish, raqamli sog‘ligni saqlash, raqamlashtirish,
ragamli inqilob, ragamli iqtisodiyot, yagona davlat axborot tizimi, sog‘ligni saqlash, yangilikning
targalishi.

Bugun dunyo oltinchi texnologik tartib va jarayonlarni boshqgarishda ragamli igtisodiyotga
o‘tishni kutmoqda. Resurslarni samarali boshqarish tendentsiyalari cheklovlar doimiy ravishda
takomillashtirilmogda. Ragamli ingilob — bu iqgtisodiy faoliyatning barcha sohalarida zamonaviy
tendentsiya bo‘lib, u axborot texnologiyalaridan foydalanish va raqamli ma’lumotlardan
foydalanishda namoyon bo‘ladi. Mamlakatdagi iqtisodiy vaziyatning o‘zgarishi va sog‘ligni
saqlash tizimini tartibga solishning tubdan yangi mexanizmlarining paydo bo‘lishi ushbu
tadgiqotning ilmiy yangiligini belgilaydi. Maqola sog‘ligni saqlashning ragamli modelini va uning
zamonaviy sharoitlarda qo‘llanilishini o‘rganishga qaratilgan. Taqdim etilgan raqamli sog‘ligni
saqlash modeli vazifalar va ularni amalga oshirish bo‘yicha tavsiyalarni ishlab chigilmoqdi.
Sog‘ligni saqlash sohasi turmush darajasi va barqaror rivojlanishni yaxshilab, davlat tomonidan
tartibga solish sohasidir [4] (Kovalev, Sorokoletov, 2018).

O‘zbekiston Respublikasi Prezidentining 07.03.2017 yildagi “2021 yilgacha bo‘lgan
davrda O‘zbekiston Respublikasining milliy magsadlari va rivojlanish strategik maqsadlari
to‘g‘risida". "Salomatlik" yo‘nalishi bo‘yicha yettita tarmoq maqsadlari ko‘rsatkichlarni
belgilaydi. Ushbu milliy loyihaning tarkibiga kiradigan loyihalar, shu jumladan, “sog‘ligni saqlash
sohasida yagona davlat axborot tizimi” asosida sog‘ligni saqlash sohasida yagona raqamli sxemani
yaratish" [1]

Ragamli sog‘ligni saqlashni rivojlantirish va joriy etishda ragamlash — bu barcha
ishtirokchilar tomonidan bir vaqtning o‘zida foydalanish jarayonini beruvchi ragamli
texnologiyalarning iqtisodiy tizimidir. Ragamli iqtisodiyot - bu yangi bilimlarni keltirib
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chigaradigan iqtisodiyotning boshga modeli, jamiyatning qobiliyatlari va imkoniyatlaridir.
Ma’lumotni to‘liq tavsiflash uchun, shuni ta’kidlash kerakki, ragamli iqtisodiyot qaytarib
bo‘lmaydigan jarayon tizimni tarkibiy o‘zgartirishga qaratilgan sifatli o‘zgarishlardir:

eaholiga majburiy ijtimoiy kafolatlarni ta’minlash, aholining ehtiyojmand qatlamlarini
ijtimoiy himoyasini hamda keksalar va imkoniyati cheklangan shaxslarni davlat tomonidan
qo‘llab-quvvatlashni kuchaytirish, ijtimoiy xizmat ko‘rsatishni yaxshilash, aholiga ijtimoiy
xizmatlar ko‘rsatishda davlat-xususiy sherikligini rivojlantirish;

eaholiga tibbiy va ijtimoiy-tibbiy xizmat ko‘rsatish qulayligi hamda sifatini oshirishga,
aholi o‘rtasida sog‘lom turmush tarzini shakllantirishga, tibbiyot muassasalarining moddiy-
texnika bazasini mustahkamlashga yo‘naltirgan holda sog*liqni saglash sohasini, eng avvalo, uning
dastlabki bo‘g‘inini, tez va shoshilinch tibbiy yordam tizimini yanada isloh qilish;

eoila salomatligini mustahkamlash, onalik va bolalikni muhofaza qilish, onalar va
bolalarning sifatli tibbiy xizmatdan foydalanishni kengaytirish, ularga ixtisoslashtirilgan va yuqori
texnologiyalarga asoslangan tibbiy yordam ko‘rsatish, chagaloglar va bolalar o‘limini kamaytirish
bo‘yicha kompleks chora-tadbirlarni yanada kengroq amalga oshirish;

exotin-gizlarning ijtimoiy-siyosiy faolligini oshirish, ularni davlat va jamiyat
boshqgaruvidagi o‘rnini kuchaytirish, xotin-gizlar, kasb-hunar kolleji bitiruvchi gizlarining
bandligini ta’minlash, ularni tadbirkorlik faoliyatiga keng jalb etish, oila asoslarini yanada
mustahkamlash;

epensionyerlar, nogiron, yolg‘iz keksalar, aholining boshqa ehtiyojmand toifalarining
to‘laqonli hayot kechirishlarini ta’minlash uchun ularga tibbiy-ijtimoiy yordam ko‘rsatish tizimini
yanada rivojlantirish va takomillashtirish;

efarmatsevtika sanoatini yanada rivojlantirish, aholi va tibbiyot muassasalarining arzon,
sifatli dori vositalari va tibbiyot buyumlari bilan ta’minlanishini yaxshilash, dori- darmonlar
narxlarining asossiz o‘sishiga yo‘l qo‘ymaslik bo‘yicha chora-tadbirlarni amalga oshirish;

eaholi o‘rtasida kasallanish ko‘rsatkichlari pasayishini va umr uzayishini ta’minlash. [2]

Sog‘ligni saqlash tizimida mahalliy va tizimli qator muammolar mavjud. Dunyoning
barcha mamlakatlarida sog‘ligni saqlash tizimlari ma’lum darajada shakllangan bo’lib, bugungi
vogelikdan farg giladigan ijtimoiy-igtisodiy sharoitlar yuqgori texnologiyali tibbiy yordamning
rivojlanishidagi muvaffaqiyat sog‘ligni saqlashni tashkil etish sohasidagi tibbiyot fanlari,
iqtisodiyoti, boshqaruv texnologiyalarining o‘zgarishiga olib keladi. Shuning uchun tizim
moslashuvini o‘rganish muammosi sog‘ligni saqlash zamonaviy sharoitga mos keladi.

Ragamli sog‘ligning magqsadi iste’molchilarning talablariga javob beradigan o°‘z-o°‘zidan
rivojlanadigan sog‘ligni saqlash tizimini yaratishdir. Ushbu maqsadni belgilab, ushbu segmentdagi
asosiy muammolarni o‘z ichiga olgan uchlik vazifasi paydo bo‘ladi.

Birinchidan, aholini arzon tibbiy yordam bilan ta’minlash zarurati: o‘z vaqtida,
profilaktika, xavfsiz va yugori texnologiyalar.

Ikkinchidan, xizmatlar va tibbiy xizmat sifatini saglab turishda barcha turdagi
resurslardan magsadli va samarali foydalanish modelini shakllantirish.

Uchinchidan, mahalliy startap kompaniyalar tomonidan taklif etilayotgan innovatsion
echimlarga e’tibor qaratgan holda raqamli sog‘ligni saqlash ekotizimini yaratish. Belgilangan
magsadlarga erishish uchun ushbu loyihani amalga oshirish mexanizmini ishlab chigish kerak.
Sog‘ligni saqlashni davlat tomonidan tartibga solish tizimi o‘z vakolatlari doirasida tartibga solish

173



Topical issues and prospects for the development of intelligent medical systems

shartlarini ta’'minlashi kerak ushbu sohaning rivojlanishi. Bunday sharoitda sog‘liqni saqlashning
yangi modelini qo‘llab-quvvatlash bo‘yicha davlat chora-tadbirlari tizimini ishlab chiqish, shu
qatorda tibbiyot tashkilotlarini raqamli sog‘ligni saqlash texnologiyalari va xizmatlaridan
foydalanishni rag‘batlantirish zarur. Keyingi bosqich tibbiy tashkilotlarga mahsulotlar, texnologik
echimlar, axborot platformalarini faol joriy etishni 0z ichiga oladi. "Bemorning shaxsiy hisobi"
va teletibbiyotni rivojlantirish - bu hayotiy yo‘nalishni talab giladigan alohida e’tiborli bosgich
sanaladi. Ragamli sog‘ligni saqlash infratuzilmasini boshqarish yagona sog‘ligni saqlash axborot
tizimi [6] (Shneps-Shneppe, Suxomlin, Namiot, 2018) orgali xodimlar va bemorlarning
ma'lumotlarini (sog‘ligni saglash ko‘rsatkichlari, elektron uchrashuvlar va boshgalar) olishni
ta'minlaydigan bulutli platformani yaratishni o‘z ichiga oladi. Jismoniy shaxslarni
identifikatsiyalashning yagona tizimi va o'rnatilgan elektron tibbiy ro'yxat barcha turdagi tibbiy
yordam, shu jumladan axborot xavfsizligini ta'minlash bo'yicha ko'rsatiladigan xizmatlarni
personallashtirish shaklidir.

Sog'ligni saglashning yagona davlat axborot tizimi boshgaruv samaradorligini oshirish,
tibbiy yordam sifati va sog'liqni saqlash masalalari bo‘yicha aholining xabardorligini oshirish
uchun bir gator vazifalarni hal gilishga imkon beradi. Sog'ligni saglashning yagona davlat axborot
tizimining tarkibiy elementlari quyidagilardan iborat:

o respublika bo’yicha tibbiy xodimlarning reyestri;

o respublika bo’yicha tibbiy tashkilotlarning reyestri;

o respublika bo’yicha elektron registr;

o respublika bo’yicha o‘rnatilgan elektron tibbiy karta;

o respublika bo’yicha elektron tibbiy hujjatlarning reyestri;

o individual kataloglar va fugarolarning toifalari uchun ixtisoslashgan bemorlarni
ro‘yxatga olish;

o sohada monitoring va nazoratning axborot-tahliliy quyi tizimi

. davlat va shahar ehtiyojlarini gondirish uchun dori-darmon sotib olish;

o turli manbalardan va hisobot sog'ligni saglash tizimi ko'rsatkichlari

to'g'risidagi avtomatlashtirilgan ma'lumotlarni yig'ish tizimi,

o sog‘ligni saqlash, turli manbalar va hisobotlardan;

. respublika bo’yicha tartibga solingan ma’lumotnoma reestri;

o shaxsiy ma’lumotlarni depersonalizatsiya qilishning quyi tizimi;

J xavfsiz ma’lumotlarni uzatish tarmog‘i;

Tibbiy xodimlarning birlashtirilgan tizimi, respublika bo’yicha registratsiya shaklida,
tibbiy tashkilotlarning shtatlari va tibbiyot xodimlarining bandligi to'g'risida ma'lumotni yozib
olish uchun mo'ljallangan.

Tibbiyot tashkilotlari reyestri bu turli shakllardagi tibbiyot tashkilotlarini hisobga olish
tizimi. U tibbiy tashkilotlarning tuzilmaviy bo'linmalari to'g'risida ma'lumot ishlab chigaradi, bu
tibbiy faoliyatning profilini, joylashgan joyi va tibbiy asboblardan foydalanish uskunalarini
ko'rsatadi.

Elektron ro'yxatga olish bemorlarning ogimini amalda kuzatish va boshgarish uchun
mo'ljallangan. Ushbu magsadga erishish turli darajadagi axborot tizimlari, shu jumladan xususiy
sektor bilan ma'lumot almashish orgali amalga oshiriladi.

Integratsiyalashgan elektron tibbiy yozuv tibbiy yordam olgan shaxslar to'g'risidagi
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tuzilgan shaxsiy ma'lumotni to'plash, tizimlashtirish va gayta ishlashni ta'minlaydi.

Normativ va ma'lumotnoma ma'lumotlari reyestri sog'ligni saglash sohasidagi normativ
ma'lumotlarning tasniflagichlari, ma'lumotnomalari, ma'lumotlarning avtomatlashtirilgan
shakllanishini, yangilanishini va axborot o'zaro ta'sirini amalga oshiradi.

Xodimlar - bu innovatsion loyihalarni amalga oshirishning tarkibiy gismidir. Igtisodiyotni
ragamli ravishda o'zgartirish tibbiyot mutaxassislari va ma'muriy ishchilar uchun o'rta maxsus,
oliy va go'shimcha ta'limning muntazam va yangilanadigan o'quv mahsulotiga ehtiyojni keltirib
chigarmoqgda. Ushbu gism kasbiy mehnat ko'nikmalari va malakalari sog'ligni saglashning yangi
modeliga mos kelishini ta'minlashi kerak. [3].

Jamoa ko‘pincha yangi modellar va texnologiyalarni joriy etishga qarshilik ko‘rsatishi
mumkin. Everett Rogers tomonidan ishlab chigarilgan innovatsiya tushunchasi yangi mahsulot,
xizmat yoki mahsulotni tashkilot xodimlari o'rtasida aloga kanallari orgali 0'z vaqgtida tarqatish
jarayonini anglatadi. [5] (Rogers, 2010). Innovatsion jarayon samarali bo'lishi uchun biz quyidagi
ko'rsatmalarga javob beradigan mubhitni yaratishimiz kerak:

epotentsial va hozirgi tahdidlarni tahlil qilish;

enufuzli ishchilarni birlashtirgan islohotchilar guruhini tuzish;

e axborot makoni orgali istalgan kelajak tasvirini shakllantirish;

eyangi yondashuvlar va standartlarni institutsionalizatsiya qilish.

Xulosa

Sog'ligni saglashning ragamli modelini amalga oshirish natijalari quyidagilar bo'lishikerak.

Birinchidan, fugarolarga tibbiy yordamning uzluksizligi va sifati ta'minlanishi va tibbiyot
xodimlari va bemorlarga tibbiy tashkilotning mulkchilik shaklidan gat'iy nazar, tizimdagi yuridik
ahamiyatga ega elektron tibbiy ma'lumotlarga kirish imkoniyati (bemorning elektron shaklda
ma'lumotni gayta ishlashiga roziligi bilan) berilishi.

Ikkinchidan, klinik amaliyotda tibbiy garorlarni gabul gilishning aqglli tizimlari joriy
etilgan va bashoratli modellashtirish usullari yordamida faol foydalanishi.

Uchinchidan, Sog'ligni saglashning yagona davlat axborot tizimida bemorlarning sog'lig'i
ko'rsatkichlari va elektron tibbiy yozuvlar to'g'risidagi ma'lumotlarga kirishni ta'minlaydigan
bulutli platforma yaratilishi.

To ‘rtinchidan, raqamli tibbiy xizmatlarning integratsiyasini ta’milashda tibbiy xizmat
ko'rsatishning avtomatlashtirilgan jarayonlari va elektron hujjat aylanish tizimlari bilan
birlashtirishni ta'minlanilishi.

Beshinchidan, axborot xavfsizligi choralarini hisobga olgan holda, shaxsiylashtirilgan
tibbiy xizmat turlarini, nazorat va magsadli tibbiy yordamni ta'minlash uchun shaxslarni (o'zaro
ta'sir o'tkazuvchi) shaxslarni aniglashning ishonchli tizimini joriy etilishi.

Ragamli sog'ligni saglash - bu tibbiy qarorlarni gabul qilish, resurslardan ogilona
foydalanish, ish samaradorligi va sifatini oshirish nugtai nazaridan modernizatsiya qgilinishi zarur
bo'lgan Yagona davlat sog'ligni saglash axborot tizimiga asoslanib, tibbiy yordamni boshgarish va
etkazib berish usullari to‘plamidir. Ragamli sog'ligni saqlashni joriy etish va samaradorligini
dasturiy magsadli sozlash nugtai nazaridan quyidagi ko'rsatkichlar tizimidan foydalangan holda
baholash mumkin: umr ko'rish davomiyligi, tug'ish darajasi va o'lim.
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Development web-based soil monitoring service for automated irrigation
system

Kuchkorov T., Ochilov T.
Tashkent university of information technologies named after Muhammad al-Khwarizmi,
Islomov A., Electronics, Mikroelektronikaplus, Tashkent, Uzbekistan

There is growing needs for web based GIS approach for easy and fast dissemination,
sharing, displaying and processing of spatial data, which in turns helping in decision making for
various natural resources based applications. This paper conveys conceptual and practical detailed
information how soil humidity monitoring system is developed. The objective of this paper is to
explain soil moisture level controlling system by using spatial data in the selected area. We applied
the web applications and hardware suits are used to develop the monitoring system that allows
manage soil humidity remotely using API and real time operation system. It is observed that the
present system developed using open source software enables user to view, update, customized
retrieval, query and analysis of natural resources information for specific needs.

Keywords. GIS, precision agriculture, web applications, Raspberry Pi, humidity sensors,
Yii2 framework, API, microcontrollers.

Introduction. The Geographical Information System (GIS) is a new information
technology tool developed since 1960s. As an interdisciplinary subject, GIS includes the
knowledge and content of several fields such as computer, science, surveying, environmental,
space science, information, and management science. A complex geographic information system
consists of components such as data collection, storage, management, analysis and display. It is a
general technology for analyzing massive data, especially spatial information data. It combines the
geographical location of different objects with the corresponding views, reorganizing the
information based on user’s needs, through data mining, spatial query analysis, network analysis,
buffer analysis and neural network. Analysis and other means to find data that meet the needs of
users will offer technical support for the corresponding analysis and decision-making. In fact, these
days web technologies are extensively being used in GIS technologies. GIS offers quite effective
solutions for some agricultural problems such as watering plants, soil erosion, crop harvesting.

This paper is dedicated to explain how hardware and software sections of web-based soil
humidity monitoring GIS system was developed and implemented. In software section,
information given about what technologies, tools and programming languages are used while
hardware section provides information about what kind of microcontrollers, hardware devices and
sensors are used.

Hardware definition. Moisture measurement and control system.

The system comprises of several hardware components such as ESP-12E, soil humidity
sensor, pump, gate and local server. The data is sent to the local server through device which is
made with the combination of soil humidity sensor and ESP-12E. Figure 1 describes this device.
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Fig. 1. Data sender device

As it is seen when soil humidity sensor measures soil humidity, ESP-12E receives this data
and transmits this data to local server. In fact, ESP-12E is a miniature Wi-Fi module present in
the market and is used for establishing a wireless network connection for microcontroller or
processor. The core of ESP-12E is ESP8266EX, which is a high integration wireless SoC (System
on Chip). It features ability to embed Wi-Fi capabilities to systems or to function as a standalone
application. It is a low cost solution for developing 10T applications. This device is powered by
triple-A battery of 4, 5 V.

WeMos D1 Minil

KoMnoHeHT1

S8 28

WeMos D1 mini

TOOA

eeeee

Fig. 2. Scheme of data sender device

Local server runs on Raspberry Pi real-time operation system. When Raspberry Pi receives
data from data it saves data to local database temporarily and transmits data on particular times to
main server (smonitoring.uz), then it deletes this data because its memory is limited. In turn, when
Raspberry Pi takes commands regarding pump and gate it carries out these commands. These
commands include open and close gate, and activate and deactivate pump. But the system is
programmed to work automatically. It controls gate and pump based on data from soil humidity
Sensor.

Software definition
The application platform has been developed upon Yii2 framework, a high-performance
PHP framework using the Model-View-Controller (MVC) software design pattern. The
architecture of the platform, as shown in Figure 1, contains three main separated layers, the
presentation layer (the front end), the logic layer and the data access layer (the back end). The
presentation layer provides the functionality for the user interface in order to interact with the data
layer for both input and output.
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Front-end Layer

User Interface

Logic Layer

HEEE Cus;om- External
Services made Tools and
Services Databases

Data Layer

SQL Database

Fig. 3. Application Architecture
MySQL open-source relational database management system (RDBMS) is used in this
project. There are many reasons why MySQL was chosen. To be precise, MySQL is globally
renowned for being the most secure and reliable database management system, and MySQL tops

the list of robust transactional database engines available on the market. The following figure
describes the architecture of the developed system.

ﬂ Qd f'Aii_SEI' s0rs sensors_data u £ apl_sensors sensors
2id I in

— '_____,_._._.—-—-———— # sensor_id © int

& AT ELLE T . = name : varchar(100})
# sensor_value : int < status : enum('0',"1")
1 created_date : datetime 4 region id : int

@ sensor_date : datetime

@ remote_server_date : datetime

#6250 s=nsors regions & =pi_sensors controllers

2 regit;n_id int 2 controller_id : int |
£ name :_val;char(100) £/ name : varchar(100)

£ address : varchar(100) @ status : enum('0",'1) |

# region_id : int

ao 2pi_Sensors users |

®id :int ﬂ £} 2pi s=nsors controller_data |
@ username : varchar(233) % id :int |
@ first_name : varchar(255) # controller_id : int -
i last_name : varchar(253)

# user_id :int
2 password : varchar(2335) # value : int
i@ phone_number : varchar(255) [ created_date : datetime
i@ type_col : varchar(235)
# Is_active : int
# gender :int

Fig. 4. Database Architecture

The architecture of the system follows 1INF, 2NF, 3NF and BCNF normalization rules
which reduces data redundancy and prevents delete and update anomalies.

A RESTful API is an architectural style for an application program interface (API) that
was used to manage the hardware devices remotely. RESTful API provides GET, PUT, POST and
DELETE data types, which refers to the reading, updating, creating and deleting of operations
concerning resources. Security is also ensured by using predefined tokens, which means that to
access our server remotely clients have to go through authorization using these tokens.
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SMonitoring.UZ =

9 Administrator Kontrollerlar Holati
N Kontrollerlar Holati
Zatvor holati: Yopiq
Nasos holati: Ishlayapti

Fig. 5. Current states of pump and gate

The system was placed on a Web Server under www.smonitoring.uz domain. The figure
3 shows the current state of our pump and gate. As it seen there is buttons that allow activating or
deactivating pump and opening or closing the gate remotely. These operations are automated but
in some cases employees have to control these devices remotely.

Figure 4 shows the current sensor value and their last synchronization times. When there
is failure in the system or it is not working as intended, synchronization time is really useful to
detect which part of the network caused the failure. For example, if the synchronization times of
all sensors are up-to-date it means that there are some problems with the server. Reversely, if these
times are not up-to-date it means that sensors are not working correctly.

Sensors Datas

Create Sensors Data

# Sensor id Sensor value sensor date created date
1 humidity_3 22 2020-09-25 12:20:00 2020-09-25 12:00:00
1 humidity_1 12 2020-09-25 12:20:00 2020-09-25 12:00:00

1 humidity 2 22 2020-09-28 12:20:00 2020-09-25 12:00:00

Fig. 6. Data of all sensors

Conclusion. Proposed and developed soil moisture monitoring and automation system has
been successfully implemented in Andijan region. This system increased the productivity of this
farm noticeably. Meaning that it helped to reduce costs in terms of many aspects. Firstly, it helped
to reduce the number of employees who takes care of watering plants; In other words, now no one
have to keep track of soil humidity and open and close gate to water crops. Similarly, activating
and deactivating pumps are carried out automatically. Secondly, as long as whole watering process
is automated effectively, there is no water wastage which is really crucial in precision agriculture.
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Ep octu cyB X0J1aT/IapDUHU AHUKJIANIA MYXUM 0eJIrHIAPHA TAHJIAIT
AJITOPUTMH

Huwanoe A.X., Akéapanuee b.b., Axmeodoe O.

TATY, V3b6exucmon

Xoauknazapoe A.X.

TBXTXKTMOXM Y36exucmon

Tascuobaes I11.

Bepoax nomuoazu Kopaxannox Jaénam ynusepcumemu, Y36exucmon

CyB, XycycaH, MUUMJIMK CYBU >KaMUATAA Ba MaMJIAKaTHUHI UKTUCOAUETUAA MYXUM
CTpAaTErvK axaMusTra ara 0ynuo, yHU XOJaTHHH aHUKJIAII Ba HAa30paT KWiuO Oopwui yta gom3apo
MyaMMoJapAaH XucoOiaaHagu. Y0y Makoja e€p OCTU CYBJIApUHHM XOJAaTJIapUHM aHUKJIAIIra
Oarunuianrad 6ynu0, OyHaa acocuit 3bTHOOP MabIyMOTIAPHU MHTEIUIEKTYall TaxJIWIM yCyll Ba
ITOPUTMIIAPH ACOCUA CYB XOJaTIapuHU TaBcU(u1ab 6epyBUr MyxXuM Oelry Ba KypcaTKu4JIapHU
aHMKJIanra kapatuiarad. Makosaga @aproHa BUIOSATH €p OCTU CYBJIAPHMHMHI XOJaTU YIAPHUHT
MabJaHJIM TapKUOUTra HuCOaTaH Xajl KWIMHIaH.

Kanur cy3nap: ep octu cyBiapu, ep OCTU CyBJIAapH X0JaTUIa TabCUP ITYBYH OMUILIAP,
UH(OPMaTUB BEKTOP, PECYPC, MyXUM OEIruiap MaxxMyacHu.

V36exucron Pecny6nukacu Jlanar I'eomorms Ba MMHEpan pecypeiap KyMHTacu
['unporeosoruss Ba MyXaHAMCIUK T'EOJOTUSCH MHCTUTYTH MabIyMOTHra Kypa OyryHTH KyHAa
axoyiura erkazu6 OepuiaéTraH To3a WYMMIIMK CYBHHHMHI Kapuidb 50 ¢dousu ep octu cyBiapu
3axXupacu XHMccacura TYFpH Keiaaud. X03MpAa IOPTUMM3AA CYB 3aXUpacu XyAyAjapaa HOTEKHC
TapKaJTraHIury cababin, Mamiakat axoducHHUHT 30 gousgan opTuFu cudaTiu MYUMIUK CYBU
OuaH erapiavya TabMHHIAHMaraH.

amu cysra 6ynran tanaGuuar aturu 10 domsuruHa Y36eKHCTOHHHHT y3uaa MILIAG
YUKapWiagy, KojiraH (OW3MHM TabMMHJAIIA MamJlakaT KYIIHWIapura OyTKyd KapaMm.
V36exucton aturu 10 Gon3s SKMH MailIOHIAPHHHE CYFOPUII Y4YH CYBHHHI YMyMHil MUKIOPHIAH
90% wuun nmnartaau [1].

JlyHé pecypciapyu WHCTUTYTH Oamoparura kypa, 2040 iwira kenu0, *KaxXOHHUHT 33
JIaBJIaTH CYBHUHT YyTa Japaxkaja TaHKUCIUTHM MyamMMocu OwiaH TyKHamaau. by 33 mamuakar
opacuja Mapkasuit Ocué naBnaTiapuHUHT 6apyacu MaBxyn [2].

Kunuiox xykanuru cextopu OwiaH Ouprainukna caHoaT xam oxupru 40-50 iummap
JTABOMUJIA €p OCTH CYBJIApU XOJIaTWTa caiOnid Tabcup Kypcarau. Ep octu cyBmapu 3axupanapu
KOpXOHaJIap TOMOHUJaH pyXcaTCH3 UILIATHIIMIIN HaTHkacuaa 35 ¢ousra KUCKapras.

YMyMaH onrasja, ep OCTH CyBJIapH XOJIaTUHU TaOWMUN Ba TEXHOTeH oMuiiap Oenrmiad
Oepanu. bynapau Kyinaaru rypyxJjapra axparaud Kapam MyMKHAH:

1) I'eonoruk omMwiap (eplapHUHT penbedH, TOF JKHHCIAPUHUHT JIMTOJOTMK TapKUOH,
T'e0JIOTHK XKapagHiap);

2) Uxnumuit omwiiap (EFMHTapuWIIMKIAp, XapopaT Ba XaBO HAMIIUTUHH Y3TapHIIH,
atMocdepa 6ocumu Ba Oomkanap);

3) T'unponoruk oMusiap (€p yCTKH OKUMIIApH Ba XaB3aJlapu);

4) Broaoruk oMuLIap (TpaHCIHpaIHs);
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5) X3ykanuk €ku CyHbUil oMHUILTap (MEIMOPATUB Tagoupiap (CyFOPHILL, 3aX KOUHUPHIII), TYPIIH
TYFOHJIAp, CYB TABMHHOTH (MUMMIIMK, XY KaJIHK Ba UIUIA0 YUKAPUII YIyH)).

Kyilinna ®aproHa BWIOATHIArM €p OCTH CYBJIAPUHUHI XOJaTH, allHaH, €p OCTU CYB
KOHJIApDUHUHT MabJaHIN TapKUOura Kypa pecypcera O0FIuK paBUllia 0ObEKTIapHU TaBCU(IOBUN
MYXHUM OeNruaapHu aHUKJIAll Macalacu Xal KUJIMHIaH.

MacajaHMHT MAaTEMATHK KYlHJIW N
dapa3z Kunanuk, X YKyB TaHIaHMa Oepuiran OyICHH
X=Up=1Xp, Xp NXy=0,p#q, pq=1r,
Xp = {Xp1, Xp2, ...,xpmp}, 1)

OyHza x,; = (x;i,xzz,i, ...,x;,\’l-) € DV,i = 1,m,, DN — Genrunap dazocu.

M3ox. Ymymuitnukka 3ua Oyamaran xonga Oenrmnap (asocuHu Oenrmiam yayH DN
Vpuura X nax doitnananmMus.

OOBEKT aHMKJIAI YUyH jKaMH Cy € R pecypc axparwiran 6yiacun. ¢ = (¢q,Cy, ..., Cy) €
RY BexTOp OpKanu 0OBEKTIAPHU AHMK/IAII yUyH Tajiab STHIIaIUraH pecypcHH Oenruiab onamus,
Oyuna ¢ (j = 1,N) O0ObeKTHHHI j — OENTHCHHM aHUKJIAIl Y4yH 3apyp OYyiram pecypc
xapaxarnapi [3].

OObektnapan TaBcuioBur WHOOPMATHB TU3UMIIAPHH MIAKIUIAHTUPHIIAA, SHHU MYXUM
Oenrunapau  TaHna6 omumaa N-ymaosmu A = (A1, 1%,...,AY) wundopmarus BexTopmaH
doitnananamus

X - X|; = {x] x = (A1x1, 12x2, ..., AN xM)} (2)
6ynna A/ € {0,13 (j = 1,N).

A BEKTOPHHUHT OHMpra TEHI KOMIIOHEHTaJapu yiapra Moc OeNrHIapHH Mas3Kyp TH3HM]Ia
MaBXY/UIMTUHU, HOJTa TEHT KOMIIOHEHTANap 3ca yaapra Moc OeNrHiIapHu TU3UMIa HYKITUTHHU
ounaupany.

VY xonna kyiwiran MacajJaHUHT MaTeMAaTUK KYWWIUIIN KyiHuaaruda oynaau:

(a, 1)
_(a, ) . I(A) = - max
1A = 7=y~ max IL. . E(Ij'\f) : (3)
Ae N (c,A) < ¢

oyana a = (aq,ay, ...,ay) € RN, b = (by, by, ..., by) € RN 6y1u6, ynap moc pasumia cuadiap
opacuaard Ba CiH() MuMaark Maco(haHu aHIIaTaIH..

daproHa BUJIOATUIATU €D OCTH CYBIAPMHUHI MabIaHIId TAPKUOH, SHHH IIYPIAHTaHIuK
JIapakacu OVitnya Kyiujaarnda cuHaapra axpaTuirad OyacuH:

X=U5 1 Xp, X, NXg=0B,p#q, p,q=16, (4)

bynna

X, —wypnanamaran, my; = card(X;) = 749;

X, —Kydcu3 urypnauran, m, = card(X,) = 294;

X3 —¥yprauva mypnanran, ms; = card(X;) = 178;

X, —urypnanran, my, = card(X,) = 77,

Xs —xywm mypnanran, ms = card(Xs) = 151;

X —¥Ta Kyuwiu mrypianrad, mg = card(Xy) = 36.
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— 1 2 9
Xap Oup x;; = (xjj, X[} o) Xi})

TaBcU((DIaHTaH, YJIapHUHT TacHU(DU Kyilnaaruya:

— THUIPOTEONIOTHK O00BeKT 9 Ta Oenru oOpKaiu

x! — Kypyk Konauk; x? — rugpokap6onar (HCO); x3 — kapbonat (C03); x* — HuTpar

(NO3); x> — xnopuzn (Cl); x® — cynsdar (S0,); x” — xansuuit (Ca); x® — marumit (Mg); x° —
Hatpuii-kammit (Na + K).

Ta,I[KI/IKOT Y4YH TaKIUM OSTHJIT'aH y’KYB TaHJIaHMa MabJIyMOTJIapra ,Z[aCTJ'Ia6KI/I HUIJIO0B

OepuIl OpKaIM KyHUAaruiIapHu MAKIIAHTUPUO OJIaMU3:

x1 x? x3 x* x> x© x’ x8 x?
X, 0,17 0,64 0,04 0,09 0,25 1,37 1,38 0,54 0,51
S2(X)) 0,05 0,05 0,01 0,08 0,12 6,80 5,30 0,59 0,56
X, 0,4 0,69 0,12 0,13 0,45 5,02 4,12 0,97 1,32
S%(X,) 0,23 0,07 1,69 0,17 0,37 51,18 37,3 2,71 0,98
X3 0,62 0,57 0,11 0,24 1,25 7,60 5,35 1,64 447
S52(X53) 0,25 0,08 1,00 1,48 3,17 48,66 31,66 10,12 | 378,53
X4 2,39 0,60 0,00 0,22 17,47 13,79 8,06 4,07 19,29
S2(X,) 7,60 0,02 0,00 3,32 83,26 74,29 59,06 8,94 103,51
Xs 1,28 0,41 0,03 0,29 2,20 17,76 13,31 2,28 4,68
S%(Xs) 0,45 0,04 0,01 1,71 20,45 88,77 76,78 3,46 23,20
Xg 1,69 0,43 0,01 1,98 10,86 20,27 14,88 2,46 15,25
S2(Xe) 0,81 0,09 0,00 14,11 | 284,39 | 106,88 | 53,42 4,25 285,52
C 8 4 6 5 5 7 8 6 7

Oy epna X; - i —cun( Yypranamrupunradn oobektd, S%(X;) — X; —cund wumnaru macoda (i =

1,9), ¢ = (¢4, ¢y, ..., Cg) — PECYPC BEKTOP, Co = 34 —OGENTHIApHHU AHWKJIAII YYYH aKpaTHITaH

KaMU peCcypC MUKIOPHU.

IOxopuna kenTupu® YTwiraH jkajgBajira acocaH a Ba b BekTopiap KyHujparura TEHT

Oynmaau.
1 2 3 4 5 6 7 8 9
21,78 0,39 0,08 16,11 | 15239 | 1676,8 | 847,8 | 47,38 | 1819,24
b 9,39 0,35 2,71 20,87 | 391,76 | 376,58 | 263,5 | 30,07 792,3

Kyitunran ontuMu3anus MacallaCHHU Xal KWIHIIJIA Kylujgaruya TPaJHeHT BEKTOP-

byukmsaan povgananamus: @(4) = a(b,A) — b(a, 1).

Kyitnnaruua npenukar QyHKIKS KUPUTHO OJIaMU3:
-1, ¢g—(c, 1) <0

S(A) — { Co (C ) )
1) CO - (C, /1) 2 0

Pecypc uekitanranga macanaHu Xajl KHJIAII aITOPUTMH Kyiuaarnda 6ynamm [3,4]:

6ynmaa A € AL

1-kagam. Kupum napamerpnap: ¢- Ttamad stunran Oenrunap ¢daszocu ymuosu; N —
Oomnanruy Oenrwiap ¢aszocu YmuoBu; a,b,c - N Ya40BIM BEKTOpPIIAP, Co-aXKpaTHITaH PECypC
MUKIOPH.
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2-kagam. ¢ = (ct,c?,...,cY) BexkTOop KOMIOHeHTanapu TapTHONAHAMM, SBHU
(ct,c?,...,c™) - (¢, ¢, .., cy), OyHIa ¢; = ¢jyq (i = 1,N — 1) Ba mynra Moc pasuiga d,b
BEKTOP KOMIIOHEHTJIApH XaM KaiTa YpHHIAIITHPUIAIN;

3-kagam. f; = Y'Y, ¢; xucoGmananu Ba co — f; = 0 mapT TeKmMpHIagH. Arap mapT
Oaxxapunmaca, y xosja (3) garu Il macana euumra sra smac Ba xapacH sIKyHJIaHaIH.

4-kanam. q = arg max(f; — ¢, + ¢; < ¢y) anmkimanagu. Arap q < N O¥yica, y xoina
L
RN - RY ra yrunanu;

S5-kagam. 1 = (1,1, ...,1,0, ...,0) ne6 y3namrupunanu Ba s(A) aHUKIaHAIH;
¢

(a,))

6-kamam. [*(A) = N

* s(A) xuitmaT xucobnanaay;

7-kagam. @ (1) = a(b,A) — b(a, 1) kuiimatr xucobiaHaIX Ba YHHHT KOMIIOHCHTAJIapH
KaMaluil TapTUOuaa KolalTupuiIaim;

8-Kamam. ((p (D), u(A) = s(,u)) = m:jl\){g ((p (A),n(A) = s(n)) [IAPTHH KAHOATIAHTUPYBYH
ne
s(m=1
u(A) yayu I *(,u(l)) XMCOOJIaHaAIMN;

9-kamam. [ *(,u(l)) > [*(A) Tekmupwiaad. Arap mapt Oaxapuica, y xoiama A = u(A),
ra=r (,u(/l)) ne6 y3mamTHpHIaan Ba 7-KagaMra KauTriiaan. AKC X0JIj1a JKapaéH sKyHIaHa I’
Ba i(A) — onTUMan eunm;

10-kagam. Yuxwm napamerpiaapu: w(A), I (,u (/1)).

Taxknud >TUATaH AIrOpUTM OpKAJIM pecypc 4YeKjIaHMaraH Ba 4eKJIaHraH Xoi yuyH (3)
MacaJlaHWHT €YUMU Kyihujaaruya oymnaau:

£ | macanana max I(A) Il macaiana (c,A) max I(A)
MYXHUM Oenruiap Acat MYXHUM Oenruiap Aeat
MakKMyacu MaKMyacu

1 6 4,4527 6 7 4,45

2 2,6 4,4496 2,6 11 4,4496
3 2,3,6 4,4181 2,3,6 17 4,4181
4 1,2,3,6 4,3674 1,2,3,6 25 4,3674
5 1,2,3,4,6 4,1843 1,2,3,4,6 30 4,1843
6 1,2,3,4,5,6 4,0404 2,3,4,5,6,8 33 3,97

XyJoca

Taxknud oSTuiaran anropuT™ OpKajdu TaHina® oOJIMHraH Oenruwiap MakMyacu
CUHQIAIITUPUIIHUAT kK —akuH KYmHA (Ryi_yq(y,Y,)), Oaxomapm xucoOmanmr alropurMu
(Rpua(y, ¥p)), xynoca napaxtu (Rxp (¥, Yy)), Heitpon t¥prapu (Ryr(y, ¥p)), Impuls (R, (7, Yy))
aNTOpPUTMIIApY OpKaidM OaxoylaHTraHJa JHT AXIM Kypcatkud € = 6 ma Ky3atwiad. [lemak,
KYMMIIraH Macana ydyH 5HT MyXuM Oenrunap: x1 — Kypyk Konauk; x2 — rugpokap6onar (HC 03);
x3 — xap6onar (C03); x* — murpar (NO3); x° — xnopuz (Cl); x® — cymsdar (S0,) >xan.
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Ep ocTu cyBjapu 1aBJaT MOHUTOPHUHT 00bEKTJIAPUMHN HHTEJIEKTYAJ TaXJIMJI
KHJTH LI

Huwanos A.X., Akéapanuee b.b., Axmeodoe O.
TATY, V36exucmon

Xoauknazapoe A.X.

TBXTXKTMOXM Y36exucmon

1. Tasccuoaes

TATY H®, V36exucmon

Masbpy3aga MablyMOTIApHU HHTEIUIEKTyall TaXJIMIM YCyll Ba aJIrOpUTMIIAp acocuja
nnad yukwirad “IBMT S” nactypuit mMaxmya opkanu “I'maporeosiorusi Ba HMHKEHEPIMK
reoJIOTUSICU UHCTUTYTH  J[aBnaT KopxoHacH (aoausTHIa €p OCTU CYBJIAPUHU MOHUTOPUHT KHJIHILI
KYpcaTKU4Japyd acocHsia TeOJIOTUK OOBEKTIApHU HMHTEIEKTYyal TaxXJIWl KUJIMII Macaiajapu
€uMMJIapDUHHM aHMKJIAINra S>KOpUHM KWwiMHrad. Ep ocTu cyBinapu [aBiaT MOHMTOPHHIH
O00BEKTIAPUHU TaxJ 1M KWINIIHNA aBTOMATJIAIITHPUII HAaTHXKAacKa U YHyMJIOpJIUTH yprada 20-
30% ra, Typsiu capg-xapaxatnap sca 10-15% kamaiiras.

Kanur cy3aap: MabayMOTJIapHM HHTEIUIEKTyall TaXJIMJIM, €p OCTH CYBJapH JaBiatr
MOHHMTOPHHTH, €p OCTH CYBJIApU XOJIATUTa TabCUP 3TYBUM OMUJIAP, PECYpPC, MyXUM Oenruiap
Ma)kMyacH, CHH(JIAIITUPUILL, XaJl KUIYyBYU KOH/IA.

1. Kupum. WHCOH (GaoNuATUHUHT WXTUMOMM Ba HKTUCOAMN coxajapura axOopoT
KOMMYHHUKAIIUS TEXHOJOTUSIIIAPUHU TaJI0MK ATHUIL acOCUAA FHAPOreoIorus coxXa 00bEKTIapuHI
MOHMTOPHHI KYpCaTKUWIAPH aCOCHIa MabJIyMOTJIapHU MHTEIUIEKTyal TaxJIMIN MacajlalapuiaH
Oynran cMH(IAIITHPUII Ba KJIACTEPJIALll, pECYpC YEKIaHTaH ONTUMal HH()OpPMaTHB TU3UMIIAPHU
aHMKJAIl Ha3zapus Ba aMAIMETMHM PUBOXKIAHTUPHIN TAAKUKOTIApUra ajoxuaa 3bTHOOp
OepuiIMoKIa.

Ymly wumga MabiyMOTJIapHU MHTEUIEKTyall TaXJWIMHUHT aiipuM MacajlalapuHu ep OCTU
CyBJIapH JIaBJaT MOHUTOPUHTMHUHT aCOCHI Macajanapura MOCIUTH Xakuaa GUKp IOPUTHIITaH.

2. MabIyMOT/IapHH HHTEUIEKTYaJl TaXJWId Macajajapu. MabiyMOTIapHU
uHTe/tekTyan Taxymian (MUT) macananapuHu Xain KWW KyHugarn OOCKUYIApHH Y3 HUYWTa
OJIaau:

1. IIpenmer coxacHHU TaxJIMJI KAJIMIL, TAAKUKOT MaKcaIy Ba Ba3u(IapyHU MIAKJUIaH THPUILL;
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2. MabiiyMOTIIapHU aKpaTuO OJIMII Ba CaKJIalll,

3. MabnymoTinapra qactiadKy UILIOB OepHIlL;

4. MUT ycymmapu OpKald MabIyMOTJIADHM TApKUOMHM TaxXJIWJI Kwidil (yMyMHA
KOHYHUSTIApPHHU aHUKJIAIl €K HUcOaTaH aHUK (KOHKpeT) OYJraH MacajajJapHU SUHIll);

5. OnuHran HatwkajJapHU HuUcOaTaH Kynai OynaraH makia (gopMar)ga TakKJAWM OSTHIIT
(Busyautamtupuil, (oM TUMCOJUIApHU TaHjaml, WHpopMaTtuB rpaduk Ba/€Ku KaaBaTHU
HIaKJUTAHTUPUIN);

6. Kapop xabyn kuiuia sHru ounumiapaan (oiijanaHu.

MHWTaan Ky3naHraH acocuil MakcaJ CaJIMOKJIM MAabJIyMOTJIAPHU TALIKUJ 3TYBYM MabJIyMOTJIap
Ba/€KM MabIyMOTIap MaxMmyacu Oyiinya uiarapu HOMabJIyM, HOAHUK, HOTpUBHAI, (onmamu
OynraH axOopoTyIapHU aXpaTUO OJMII Ba MabIyMOTIAp Opacuiaru ¥y3apo OOFIUKIUKIApU
AHUKJIAIl OpKAJIM sSHTH Ownmmiiapra sra Oymum xucoOnananu. MUT opkanmm aHWKIaHAAWTaH
KOHYHUATJIAPHU yMYMHUH KYpUHHUIIAA KyHuaard 5 Xuin Typra axparu0d Kapaml MyMKHH:
ACCOLIMAaTUBIIMK, KETMa-KEeTIIMK, CHH(pIIap, KJacTepiap Ba BaKTJIH KaTopiap.

Cundnap Ba kjactepnap OYyiiMua KOHYHUSTIAD OOBEKTIAPHHHI XOCCa Ba XYCYCHUSTIAPH,
ACCOLIMAaTUBIIMK, KeTMa-KeTJIMK Ba BaKTJIW Karopjap OVilmua KOHYHHSTIAp 3ca y3apo OOFIHK
OynraH Omp KaTop XoaMcanap OpKaiu aHuKiIaHaau. Kuckaua Kuimb aifiTraHma, acCOIMaTHRIHK,
KeTMa-KeTJIMK Ba BaKTIU Kartopiap Oyin4ya KOHYHHUATIAp BakT OWiaH OOFIMK »kapa&Hiap,
cuH(Iap Ba KJacTepiiap 3ca BaKTra OOFIMKCU3 jKapa&Hap.

lynn Tapkmmram sxou3kd, MUT HadakaT ymMymMuidl KOHYHHSTIApHU H3jiaml OwiaH, Oalku
MabJIyMOTIap TaXJIMJIMHU HHCOATaH KOHKpET (aHWK) OYNraH Xycycwil MacalapuHU XaM Xaj
KUJIAIH.

3. Ep octu cyBjapu [AaBjaT MOHUTOPUHIMHHUHI Xycycmii macajanapu. JlaBnar
MOHHUTOPUHTUHUHT aCOCUN MaKCaJM €p OCTU CYBIIAPH XOJIATH MUKIOPH Ba cUdaT Y3rapuiInHu y3
BaKTH/Ja AaHWKJAII, YyJIapHH Oaxomam Ba MPOTHO3 KWJIWIN, CAJOWH Xoaucaiap Ba yiap
OKMOATUHUHT OJIIMHU OJIUII YUyH TakjIudaap uiuiad YuKHILI Ba OrOXJIaHTUPHILIAH HOOparT.
Ky#iunarmnap JlaBiaT MOHUTOPUHTHHUHT XYCYCUM MacaiajJapy XUCOOIaHa n:

1. ep octu cyBnapu XOJIATHHH JOUMHH Ky3aTHIITHH aMaJira OIIMPHIN Ba TAIIKAJUTAITTHPHILL;

2. ONMUHTaH MabJIYMOTJIAPHU WUFUII, KalTa UIIUIAII, CAKJIAIl Ba TAXJIU KUJIHIIL;

3. ep octu cyBiapuAaH (GpoigaNaHUIITHUHAT AaBIaT XUCOOUHU FOPUTHIIL;

4. ep oCTH CyBJIapu 3axUpacH Ba pecypcilapura TEXHOTeH TabCHUp JapaXkach Ba
XYCYCHSITIAPHHH aHUKJIAI,

5. ep ocTu CyBIapUHUHT KaMalnO KeTUIX Ba U(IOCTAHUII AapakacUHU OaxoJial;

6. ep ocTH CyBIApWHUHT THAPOKUMEBHH Ba THAPOIMHAMHK TapKHOW Y3rapuimHu Oaxosran,

7. KUCKa Ba y30K MYJIIATIIH JaBpJIap YIyH €p OCTH CYBJIapH XOJIATH Y3rapuIINHU OaXOJalTHI
W10 YHKHIIL,

8. maBmar waopa Ba TAIIKWIOTIAPHHH €p OCTH CYBJIAQPUHUHT XOJAaTH TYFPUCHUAATH
MabJIyMOTIap OWJIaH TAbMHUHIIAIL.

I'maporeosiorusiza /laBnat MOHMTOPHHTH 00BEKTIAPH
JlaBaT MOHMTOPUHTHU OOBEKTIApU Kyluaarwiapra OynuHanu [1]:

1. gyyuyk Ba KaM IIypJIaHTaH CyBJap;

2. MUHEpaJ, TepMaj Ba CaHOAT HUIIJIA0 YNKAPHIIU €p OCTH CYBJIapH;

3. epHUHT ruapoaeopMaIioH MaiiJOHHU.
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4.MabJyMOTJAPHH HHTEJIEKTYaJl TaxXjuiauAaa CcUHGIAITHPHII  MacaJacu.
Cun(namTupui Macajaci HOMabiyM €KW SHIM OOBEKTHHU OJIMHAAH OepwiraH CUH(IApHUHT
Kaiic OMpHra TETUIUTH YKAHJIMTHHU aHUKIaniad noopar. CuHIamTpHII Macalac, yMyMaH
OJITaH/Ia, TAKJIUM ATHUIAETTaH 00BEKT CHH(UHN aHUKJI1a0 OepyBUr OMpPOp OMpP KOHYHUST, SHHH XaJl
KUJTYBUM KOUJA OPKAJIN Xall KUJIMHA/IH.

Xan KWiIyBYM Kouja, ojaarna, Oapua oObeKTiap TYIUIaMH Y4yH 3Mac, Oalku yHJIaH
axpatu0d OJIMHTAaH YKyB TaHJIaHMacura HucOataH Kypwiaau. bynra ca6ab, OupuHungaH, 6apya
OOBEKTIApPHU TAJKUK KWIMIIHUHT aMaluid >KUXaTAaH MMKOHMATH HYK, WKKHHYMAAH, Oapua
00BEKTIIap XaM SHIH ax00poT €k OmimM OepaBepMaiiu, YIMHUYHIAH, KYI pecypc (Xucobmant
BaKTH Ba OOIIKa Xapaxar) Tanad Kuinaau, CHHQIAMTHPUIN Kapa€HU MypakkaOiamand Ba
TYPFYHIIUK Japakacy KaMasiIy.

CuH}mamTupui MacaJaCHHNA XaJl KW YIyH TakIu( dTUIAETraH Xal KWIyBYMd KOUIa
cudaTd Ba UIIOHWIWIMTK CHUH(MDIAMITUPUIN JIO3UM OVYIraH TUMCOJUIADHU CHUH(UHU TYFpU
AQHUKJIAHTAHJINTY €KUM CHHQIAIITUPUILIAATH XATOJIUKIIAD 3XTUMOJUIUKIIAPH OPKaIM OaxoiIaHau.
Maskyp 3XTUMOJIIMK acOCHM TYTUIamJaH TaHiaad OJMHraH Ha30paT TaHJIaHMAacu OObeKTiIapura
HucbaTan aHukTanau [4-9].

X03Upra KyHJa TUMCOJIAPHU aHUKJIAI, SbHA CUHMIAMTHPHUII MACATACHHH XaJl KHJTHII
Oyiinya Oup KaTop yCyJ Ba aJIFCOPUTMIIAP HMILIA0 YMKWITaH [2-7], JIGKWH yIapHUHT Xed Kalch
OupuHH Oup KuiMatiy sxmu 1ed Oynmaiinu. YyHKH, MabIyM OMp TypAard Macajajiapa sxIm
HaTKa OepaauraH Xajdl KWIyBYM KOWJa, OOIIKa Typ Macajajapyd ydyH yMyMaH KOHHKAapCH3
HaTwkanap Oepulin MyMKUH. byHra cab6a0 xan KMiIyBYM KoMJa KyHWuiaraH macaiara, cuHdiap
XamJla OObEKTIapHUHT Y3apo >KoWjamryBura Ba 1y kaOu kyminad omuiuiapra 6eBocuTa OOFIUK
Oynmaau.

Kyiinga sBprcTuK €HAlyBra acocjiaHraH Xajl KWIyBUM KOMJIAHU KypHUII yCYIU TaKIUd
KWJIMHTaH.

5. XaJ1 KWIyBYd KOMJIAHM KYPHIIHUHTI 3BpUCTHK ycyau (Impuls). ®apa3 kunainuk,
YKyB TaHJIaHMa 00bEKTIIapU KyHUIaru KypruHuImaa udoaananrad 0yiacus [2-6]:

X = UZ:leXp an = Q)'p *q, p.q= ﬁ;

Xp = {xp0 = (g 2, o xpy): i = 1,my, } € DV, (1)
Oy epna x,; — P — cuH® 00beKTH, T - YKyB TaHJaHMaJard CMH(Iap COHu, My, 5ca p — CUHAArH
o6bekTaap conn, DV — N ymuosnu 6enrunap daszocu.
Kyhunaruya Oenruiamiid KMPUTHO Onamus: X, = mizzpl Xpi» Oy epma X, — X, cunpnaru

p

ypranamTupmiras o6sext (p = 1,7).
(1) ¥xyB Tannanmara [12] na Taknaud STHWITaH yCyl Ba aJrOPUTMHHU KOPUM KHIIMII OPKAJM N Ta
{uy, Uz, .y} € wHGOPMATHB ONTHMAJI BEKTOpJAp OJIMHTaH OYiacuH. Y Xojja xap Oup
uj (= 1,n) BekTOpra 00BeKTIapHN TacHHBI0BUM £ HHPOPMATHB TH3HUM MOC KeTau, SHHHU

upX =Y, dim(X) = N,dim (¥,,) = £, = Tn),
wiXp = Y|, (=17,
ER(y, Yuj) opkamn Y, = U£=1Yp|“j, Yp|“j N quu,- =@,p,q=1rj=1n, p#*q, JKys

TaHJIaHMa YYyH XaJI KWJIyBYM KOWJaHW Oenrwiald onamus, OyHAa y - CHHOIAINTHPUIN YIyH
TaKIUM STHITaH OOBEKT.
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y € Y| u; Aera papasna R (y, sl uj) XaJI KHIyBYM KOWIa KyHuaarnya aHuKIaHaIu:

(y’Yll‘J) ”1 (y’Yll‘J) (2)
2
Yp=1Xa=p+1 yp' _Q|u~|| +Zp L ypl — ¥sly;
p#S q#s J
I“i (y'Y5|”i) - m 1 2’
r = P ||5 _ ) L N'Ms || 5 _ .
Zg:;<mpzi=1 W, ypllﬂjH )+mSZi=1 Pl = Ysilu|
_, 3_’5|uj+y
6yH'Ha ySluj = 2 !S = Ir) ”*”‘MaCO(ba.

Arap y € Yp|u,- Oynca, y xonga R (y, Yplﬂj) >R (y, Yslﬂj) (s=1,71,5 #p).

Jemak, onTuman HHGOPMATUB TU3UMIIAPHH IIAKUITAHTUPUIIIArd HHHOPMATHUBINK ME30OHUTA MOC
XaJl KUJTyBUM KOUJa KyHuaarnya aMasira Omupuiain:

y”p' o = (0, ) = mpx (v ). ®

Papas kunaimK, 1, | =1n)naR (y, ) ap ydyH Kyiugarunap aHukmanran 6ymncus [9]
— . out . ¢in

Kl”*(y.ypl )T g + B 5l 4)

0| _ p 1(C¥p toutlu + By - tml,u]) (5)
R(y¥u;) m

Oy epna tp*t Ba tm MocC paBwuia Y, | CI/IH(bz[aH XaTo YMKaprO 1000pHIITaH Ba KYIIHO OJMHTaH

00BEeKTIap COHH.
(4)-(5) napnan Qoiinananran Xosaa (; jgapra MOC ONTHMAJ Xal KMIYBYM KOMJIAHU KyHujaruda
TaHJIaHAIHU:

R y,Y#j)'

o) T o, ) o) = O
Hj

6. Taknudg >THIrad yCyJHH amMaauil Macajgajgapra taaduku. Kyitnna ®aproHa BUIOSATH €p
OCTH CYB KOHJIAPMHM MabJaHiu TapkuOu OYyiinya CUHQIAIITHPULI HATHXKAIapH KeITHUPHO
yrunran. Maskyp Macaina ydyH YKyB TaHJIaHMa Kyiuaaruya Oepusiran
X=U5_,1X,, X, NX, =0, p#q, pq=16, (6)
byana X; —mypmanmaran (m; = 749), X, —kydcu3 miyprmanran (m, = 294), X; —ypraua
urypianrad (ms; = 178), X, —mypnanran (my = 77), Xs —kywiu mypnanran (mg = 151),
X¢ —¥Ta Kyunu mypiaHras (mg = 36).
Xap Oup x;; = (xl-lj,xl-zj, ...,xigj) — THJIPOTEOJIOTUK 00BeKT 9 Ta Oenru opkaiu TaBCU(IIAHTaH,
oynna x! — xypyk konauk; x2 — rugpokap6onar (HCO03); x3 — xap6onar (C03); x* — uurpar
(NO5); x° — xnopun (Cl); x® — cymsdar (S0,); x” — xansuuit (Ca); x& — maranit (Mg); x° —
Hatpuii-kammit (Na + K).

Myxum Oesrmjiap MaxkMyacu
6
2,6
2,3,6

WIN| | &
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1,2,3,6
1,2,3,4,6
1,2345,6
1,2,3,4,5,6,8
1,2,3,4,5,6,7,8
1,2,3,4,5,6,7,8,9
Kyiinga oObekTnapHu TaBUC(IOBUM MyXHM OeNrmiiap MaXMyacH acocuaa CHHGIIAIITHPHII

Ol N|OoO|Oo >

Macajacu €4MMHU KentupuO yrwirad. CHHQIAIITHPHUIN MacalacuHU Xall KWIHMIIA K —sSKWH
KymHn (Ry_yq(v,Yp)), Oaxonmapuu xucobmam anroput™mu (Rppa(y,Yp)), Xymnoca papaxtu
(Rxp(y,Yp)), neitpon 1¥pnapu (Ryr(y,Yp)) Ba takmup xumuuran Impuls (R, (y,Y,)) xan
KIJTyBUM KouJanapaaH (oi1aJaHuIraH.

Kyiinnaru sxafBaiga CHHQIAIITUPHILI HINOHWINTH KEITUPHO YTHIITaH.

4 Ri—yq (v, ¥p) Rpna (y, Yp) Ryp (¥, ¥p) Ryr (v, ¥p) Rim (1, ¥p)
1 54 54 54 54 54

2 55,6 58 55,6 59 59

3 68,5 69,4 66,7 70,1 69,3

4 75,8 80,9 79,5 83,2 84,7

5 80 87,3 87,3 89,5 90

6 85,4 88,9 88 92 92

XyJoca

MasbayMOoTIapHH MHTEUIEKTYal TaXJIWJI KUIUII OYinda MaBKyJl XamJa TakjauQ KUIMHTaH yCyi
Ba anroputMiapra acocnanrad xonjaa IDEF cranmapru G6yiinua “IBMT_S” mactypuit maxkmya
uinad yukuiau. Jlactypuil MakmyaHU THIPOTEOJIOTHs COXa OOBEKTIapura >KOpUd KHITHII
opkanu um yHymaopiuruau yprada 20-30% ra ommpuii, capd-xapaxatiaapau 3ca yprada 10-
15% xamMalTUPUILI UMKOHUSTH SIPATUIIIN.
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IIpuMeHneHune reouHGpOPpMALMOHHBIX CHCTEM IS 000CHOBAHUA
MEePCHEeKTUBHBIX IVIOIIAACH HA IOCTAHOBKY NOMCKOBO-Pa3Be04YHbIX padoT
(Ha mpuMepe 11l BOAOCHA0KEHUS] HAPOIHO X03MCTBEHHBIX 00bEKTOB)

Jrcymanoe K. X., FOcynoe P.A., Dzambepoues X.C., Axmuoboees P.3.
TATY um. Myxammaoa an-Xopezmu . Tawkenm

Ponb moa3eMHBIX, OCOOEHHO TPYHTOBBIX BOJI, B pallOHAaX OpPOILIAEMOIr0 3eMJIEAETUs
apuIHbIX pailoHOB BecbMa BenMka. OHU CIIy)KaT MCTOYHHMKOM BOJIOCHAOKEHHsI, OPOIIEHUS U
00BoiHeHMs macTOuIl. M3yyeHne pernoHalbHbIX 3aKOHOMEpHOCTeH hopmupoBanus pexuma [1B
B npenenax LlenTpanbHoil yactu 3epaBmianckoit gonuuel, Kurabo-Illaxpucab3koil MexropHon
BraauHbl U KapmmHckoii crenu o 180 HabmoqaTenbHBIM MyHKTaM, cojiep kamum 416 CKBaKuH,
89 myHkToB (50%) pemanu TOJIBKO 3a7a4d MEIMOPATUBHOI'O KOHTPOJIS, UMEIH IIIyOuHY 10 25
MeTpoB. MennopatuBHbIe 3a7aun U oxpany 1B obecnieunBaroT HaOmoeHUs 110 35 myHkTam. C
LEeNbI0 KOHTPOJI HaJ OXPaHOM MOA3EMHBIX BOJ M UX palMOHAIbHBIM HCIOJIb30BaHUEM
oOecrieunBaroOTCsl HaOJIIOJACHUAMU IO 55 MyHKTaM, pacrlojoKE€HHbIM B OCHOBHOM, Ha Kurtabo-
Hlaxpuca63zkom u IIpaBobeperxHoM MecTopoxaeHusX. HaOmroneHus BexyTcs 3a BEpXHUMH U
AKCIUTYaTallMOHHBIMU BOJOHOCHBIMU TOPU30HTAMHU.

BrimonHenust paboT 1o ornpeeNeHuIo MepCreKTUBHBIX YYaCTKOB Ui MOMCKa MPECHBIX
NOJ36MHBIX BOJ B LleHTpanbHON 9acTn 3epaBIIaHCKOM TOJIMHBI, U3y4EHbl KAUECTBEHHBIN aHAIIN3
BCEH 10CTYNHOM MH(OPMAIMK 110 THAPOTEOTIOTHH, T€OJIOTHIECKOMY CTPOCHUIO, Te€0(PH3NIECKUM
UCCJIEIOBAaHMUSIM M T.JI. Ha JAHHOW TeppuUTOpHH. PemieHuio npoOiembl ¢ KOHUEHTPHUPOBAHbI
COBpEMEHHbIE METO/bl pabOThl C MPOCTPAHCTBEHHO paclpeiesieHHBIMU Ha0opaMu JaHHbBIX, B
NEPBYI0 Ouepe/lb — aBTOMATHU3WPOBAHHBII MOHUTOPUHI MNapaMeTpOB peXuMa Tuapocdepsl,
reorpaduueckne nHpopmanronnsie cucteMsl (I'IC) 1 MaTeMaTnyeckne MOICTUPOBAHMS.

OcHoBHas 1enb JaHHOM paborel - Ha ocHoBe [MC-texHoiorum co3naTh
UH(POPMALIMOHHBIA MOJTYJIb, YTOOBI:

*  CHCTEMAaTHU3MPOBAThH U CTPYKTYPUPOBATh HH(POPMAIIHIO IO THAPOTEOIOTHUECKOMY,
re0JIOTUYECKOMY U T.JI. CTPOCHUIO JAaHHOI'O PETMOHA, OKA3bIBAIOIIYIO OIPEAEISIONIEE BIUSHUE
Ha BBIJICJICHAE NIEPCIIEKTUBHBIX Y4aCTKOB HA IIOUCK NPECHBIX MOA3EMHBIX BOJ;
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*  MPOAHAIM3HPOBATH TMPOOJIEMBI, BO3HHKAIOIIME B CBA3M C IPOMBIIIICHHBIM
pa3BUTHEM JAHHON TEPPUTOPUU U HELOCTATKOM CYILIECTBYIOIINX BOJHBIX PECYPCOB.
baza mamnpix MC Oynmer BkirodaTh B ce0si OOBEKTHI, CTPYIIIMPOBAHHBIE B HECKOJBKO
cioeB. B kauectBe 0a30Boro cios HeoOXoquMo OyJeT co3faTh dSJIEKTPOHHYIO KapTy
Tonorpagpuueckoi OCHOBBI HccienyeMmoil tepputopuu. Creayromue cion OyayT colepkarb
MH(OPMALIKIO B TON WM NHOW CTENIEHHU BIIUSIOILYIO Ha BBIITOJIHEHHUE ITIaBHOM 3a/1a4M - BbIJCIICHHUE
NEPCHEKTUBHBIX YYAaCTKOB Ha IIOUCK IPECHBIX BOJA, HAIPUMEp: OO0JIACTSAX MPOMBILUIEHHOIO
pa3BUTUSA M KapaKyJeBOJACTBA, HCIBITHIBAIOIINX HEJOCTATOK BOIHBIX PECYPCOB; BOJIOHOCHBIX
FOPU30HTAX, MECTOPOXKJIEHUAX TMOA3EMHBIX BOJ, JIMH3AaX IPECHBIX IOJA3EMHBIX BOJ,
paclojIOXKEHHBIX B INPEJENax HCCIEAYyeMOl TEppPUTOPUM; YPOBHE IIOJ3EMHBIX BOJ M MX
MUHEpAIU3aLUN;

B utore nomxHa ObITH IMOCTPOEHA JIEKTPOHHASA CXE€Ma U KapTa C BBbIJIEICHUEM Ha Hell
Y4acTKOB, JJIsi MOJCJIMPOBAHMs, IIOMCKAa M DPA3BEIKU IPECHBIX IMOA3EMHBIX BOX, I
HNEPCHEKTUBHBIX 1eJIel MUTHEBOTO BOJOCHA0KEHUS U IPOMBIIIJICHHOTO UCIIOJIb30BaHHU.

B nmycThIHHOM M MOJIYIyCTHIHHOM 30HaX 00JACTH OCHOBHBIMH PEXHMMOOOPA3yHOILUMHU
(akTOpaMH BBICTYNAIOT YCJIOBUS MOA3EMHOIO NPUTOKA-OTTEKA, HAJIMYME 30H PErvOHaJIbHOMN
pa3rpy3Ku MOJ3€MHBIX BOJ. Pe3ynbrarhl HAOMIOAEHUI OKa3bIBAIOT, YTO THAPOJUHAMUYECKUN U
TUAPOXUMUYECKUI pEeXUMbl Ha OPOLIAEMbIX 3€MJIIX 3aBUCUT OT HCKYCCTBEHHBIX (DaKTOPOB,
TJIaBHBIM 00pa30M, BOJOIIOIa4H, APEHAKHOTO CTOKA, PacXo/ia KaHAJIOB, 3apeTyIUPOBAaHHBIX PEK,
HAIOJHEHUS BOAOXpaHWIHIL. VCKyccTBEHHBIE (PAKTOPHI 3aBHCAT OT €CTECTBEHHBIX (DAKTOPOB:
aTMOC(EPHBIX 0CaJIKOB, PACX0JI0B pEK, UCIAPIEMOCTH, €CTECTBEHHOW APEHUPOBAHHOCTH T. II.

B kauectBe 0a3oBoif BbIOpaHa TONOOCHOBA, T.e. Tomorpaduyeckue KapThl
a/IMUHUCTpPATUBHO-TeppUTOpHaiIbHOro Jnenenuss Kurabockoro u Ilaxpucab3ckoro paiioHa
macmTaba 1:200000, TMCTBI KOTOPBIX OBLIM OTCKAHUPOBAHBI MO ()parMeHTaM U KOCMOCHUMKAaM C
Google, a Takke KapThl I'€OJIOTHYECKHMX W MOP(POrCHETHYESCKUX KOMIUIEKCOB (IO JIaHHBIM
b.N.ITunxacosa, T.O.Masnsanosa, XK. X.[xymanosa u ap., ['Tl «Uuacturyr TMMJIPOUHI'EOY),
TUIPOTEOJIOTUYECKUE U THJIPOJOTUYECKHE KapThl, COOTBETCTBYIOLIME pErMOHAIbHOMY U
JoKaJIbHOMY ypoBHsIM. Ha ocHOBe 3THX 0a30BBIX KapT CHCTEMaTH3UPOBAaHBI U BCE OCTaJbHbIE
KapTorpagpuueckue MaTepuansbl.

BeiOupanuch kaprorpaguueckue MPOEKIUH, T.€. CHUCTEMbl KOOPAMHAT, BHU3YaJbHO
oToOpakaroliyue NOBEpXHOCTh 3eMJIH, T.€., €€ YacTh Ha IUIOCKOCTH MO OOBEKTY HCCIeOBaHMH,
NpUBS3KE F€0JJaHHbIX. [ perucTpanuu nNoay4eHHOro pacTpOBOro N300paKEHHSI U Pa3MEIIeHUs
€ro Ha KapTe BBIOpaHBI MpPSIMOYrojbHas KoopauHaTHas certka I[lynmkoBa 1942, merpuueckas
cucreMa «["aycca-Kprorepay, ¢ ocsro X (abctucc) -saBisieTcs u300paxeHue CPpeHETO UITH OCEBOTO
(central) mepuauana 30HBI U OCbl0 Y (OpAMHAT) CHUCTEMbl KOOPAMHAT JAHHON IPOEKIUH.
[TpuBs3KM pacTpOBOTO N300paKeHUs ObUIH BBIMIOJIHEHBI ¢ Mpou3BeAeHHeM 1o 10- KOHTPOIbHBIM
ToukaM. TOUYKHM BBIOMPAJUCH BBUJLY HEKOTOpbIE MpaBHiia, MPUIEPKUBASCH KOTOPHIX MOXKHO
HOJY4YHUTh OOJIee TOCTOBEPHBIN U KaUeCTBEHHBIN pe3ysbTaT, Tak YTOObI HACHTU(UKALUSA 00bEKTa
Obuta ToyHOM. ToOukM JOJDKHBI pacroyaraercsi OJMKe K IEepUMEeTpy PEerucTpupyemMoro
n300pakeHHs U X KOOPJIMHATHI IOJKHBI OBITh TOYHO U3BECTHBI, Y3JIbI TOMOTpauyecKoif CEeTKH,
71100 OMOPHBIE TOYKU C TOYHO U3BECTHBIMH KoopauHatamu (Puc. 1).

191



Actual problems and prospects for the development of intelligent systems of energy and ecology

gHydm_umi-,m g
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
Dpds B X - 179677 v [ B Geostatistical Analyst- & | - fditor T PERRADO NI e - N OB LNERTIEY FTa2 %0
Georeferencing * | Shahrissbzljpg = ey BEQ-T__1§
Table Of Contents 0 %
=R G BIM
= @ Borenole
e =
= @ monitorir Link - g
. 88 4L g Total RMS Ervor: Forwerd:0
= @ Operating / Lk X Source Y Source X Map YMap  Resduel x
. v 1 12316753.2.. 43I33IE2.. 129167341 43I 0
= @ Flooding v 2 173162366, 43I0297.. 123655 4TI, a
o v 3 12312420.0... 4333876.76... 123 9., 4333864.06... o
= @ Hydrogec v 4 123146399, 433223643.. 123140200.. 433222373, 0
= -__\ v 5 12310391.1.. 4324581.96.. 12310372.1.. 4324569.26... 0
- G\u:r-ol‘on\- ¥ 6 12312613.1.. 4327197.71.. 12312594.1.. 4327185.01.. 0
oy ¥ 7 123106756.. 4328796.62.. 12310656.5.. 4326784.12... 0
8.0 hydrography = 8123164726, A3W1IVAZ. 120GASI6.. AN o
.. v U 12316140.8... 4324115.08.. 17316121.7.. 4324102.38... a
141 O hydrography v 10 123202377, 43I0266.. 12320218.6...  4333430.99... 0
°
11 B hydrography F = :
1 O hydrography [¥] Auto Adpst “randormaton: 122 Urder Polymamval (Affoe|
= i Dedraec Mirines Seccnds Forviard Rezdusl Urst : Unimavin
= G DAMode)_Kilat B
£ M Shahrisabz]. ;
RGB -
W Red: Bar 3
B Green: Bar A _ . -
™ Glue: Ban ’-q‘——‘m /
= £1 DADilshodbek S
&0 42 2611if Ny
Value
High: 1 ," A\,
Low:0 // \
. ,

Eere v« W
12205950962 4320864038 Meters

Puc. 1. ®parmMeHT npuBsA3KY re0IJaHHBIX M0 WACHTUDHUKAIINHA 00BEKTa

Ananuser  peszynomamos Ha ocHoBe I[MMC mokas3anu, 4YTO TI€O0JOTMYECKHE,

reoMopQOJOrMyecKue M THIPOTeOJOTHUYECKUE YCIOBHS (IMIPOAMHAMHYECKas CTPYKTYpHI,
YCIIOBUS MUTAHMS, TPAH3UTA M JPEHUPOBAHUS) MMO3BOJMIN BBIIEIUTh B pa3pe3e 4eTBEPTUUHOM

BO)IO6MCHHOI>1 CUCTCMbI CPABHUTCIIBHO OAHOPOJHBIC 11O ITPOHULIAEMOCTHU (I/I BOI[OO6I/IJ'IBHOCTI/I) n

TUAPABIMYCCKUM IMOKA3aTCIsIM, OJHOTHIIHBIC BOJOHOCHBIC TOPHU30HTHI, CTpaTI/IFpa(I)I/I‘IeCKI/I

OTHOCAIIHECA K ChIpAAPbUHCKHUM BOJAOHOCHBIM KOMILJICKCAM.
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Puc. 2. Cxemarndeckas KapTa riyOHH 3ajieraHusl MOI3€MHBIX BOJ
Ha opomaembix 3eMisix 00JacTH OCHOBHBIMH PEXHMOOOpPA3YIOIIMMHU (aKTOpaMu

SBJIAIOTCA . I/IH(bI/IJIBTpaI_[I/IOHHOC MNUTAHUC 3a CUCT OPOCHTCHBHOﬁ CCTHU NMOJIMBHBIX BOJ Y UCTIAPCHUA

TPYHTOBBIX BOA. MppHUranmoHHO-MENUOpPAaTUBHBIE YCJIOBHSI B CHUJy CBOEW NWHAMUYHOCTH U

192



Actual problems and prospects for the development of intelligent systems of energy and ecology

U3MEHYMBOCTH BO BPEMEHHM MOTYT OKa3aTb BJIMSHHUE HE TOJBKO Ha (HOPMUPOBAHHME CE30HHOTO
pEeKKMMa MOJI3EMHBIX BOJ], HO M Ha UX MHOTOJIETHUHN XOJ.

Hab6mo1anock yMeHbIIEHHE PACX0JI0B PEK, B cpeHeM ot 2-4 m°/c (moct Karraran) no 5-
6M%/c (moct XaszapHaBo, p.AkcyB). A no nocty Ynpakun (Kamkanapbst) HaGIo#ancs pacxom B
1996 ronmy 11-26M%c; B 1993 roJly CPeIHETOJA0BOM Pacxoj MO AAHHOMY IOCTY COCTaBISUT 46-
47m%/c, uto Ha 33-34 M°/c MeHbIIe. DTOT GaKTOP CYIIECTBEHHO BIMSII HA CHIDKEHHE ypoBHs 1B
Ha Tepputopun Kurabo-Illaxpuca63koro (Puc. 2.) u I'y3apckoro mecropoxacHuii [1B.

AtMocdepubix ocaakoB Beimano B 2016 romy 331,1mm; B 1993 romy- 672,7 MM
(mereocrannus [Hlaxpuca63), uto Ha 346,6 MM MeHbIIIE. ITOT (PaKTOP TOKE HE MOBIUSUT HA PE3KOE
CHIDKEHHE YPOBHS MOJ3EMHBIX BOJ B BepxHel 30He KamkamapbuHCKOro pedHoro Oacceiina.
Cpenusis TeMIepaTypa Bo3ayxa coctasuna ot 14,7 no 17,3°C; gro Ha 1,3°C Bbmme, yem B 1993-
95rr. Ha tepputoputo obnactu mnojaercs BOJa, B OCHOBHOM U3 TpPEX HCTOYHHKOB: 3TO
AMynapbUHCKas BOJA CO CPEJHErofoBeIM pacxozoM 168,3m°/c (1997r.). U3 ¢akTuueckux
JaHHBIX BUAHO, uTO Oomnee 70% mogaBaeMoii BOAbI Yepe3 MAIIMHHbBIE KaHAIIbI.

Pexxum mnomzemubix Boj Ha Tteppuropuil KuraGo-Illaxpucab3koro u ['y3apckoro
MECTOPOXKIACHHUM 32 CUETHBIM MEPUOJI COCTABISET CIEAYIOIIEe: Ha BEPXHHUX YACTAX CIMBIIUXCS
KOHYCOB BbIHOCa AKnapbs, Tanxaznapbu, SkkabGarmapsu u I'y3apaapbu, a Takke Hpearopuil
Kapattobunckux u 3uastauii-3apaOysiakCKuX rop ypoBeHb IIOJI3EMHBIX BOJ| 3aJI€TAET YCTOMUMBO
riryooko (ot 10 1o 40 u Gostee meTpoB) U hopmupyeTcs, 6rarogaps GUIBTPAIIUN TOBEPXHOCTHBIX
BOJ B TaJICYHMKOBYIO TOJIY, TaKKE€ 3a CYET IPUTOKA TPEIIMHA IOA3EMHBIX BOJ TOPHOTO
oOpamIieHu .

Jlanee BoxbI CIEAYIOT B BHJE €CTECTBEHHBIX NOTOKOB. Ilo cpaBHeHuio ¢ 2014 rogom,
noHmxeHue ypoHs B 2016 roay coctaBuio, B cpeiHeM, oT 2-6 10 8-10M (1o ckB.40K, 8px).

BoiBoasbl. Ilponomkenne u3yueHHsl pernoHajbHON 3aKOHOMEpHOCTEH (popMUpOBaHUS
peXrMa MOJA3EMHBIX BOJ M KOHTPOJIS 33 PETUOHAIIbHBIM MCIIOJIb30BaHUEM U YPOBHEM 3arpsI3HEHUS
I1B. TToaroroBka rogoBeix AanHbIX Ha ocHOBE [ MIC, k BBIMycKYy HH(OPMAIIMOHHBIX OrOJIIeTeHEH
Ha Pecniy0nrKkaHCKOM ypOBHE IO YUETY SKCIITyaTallMOHHBIX 3a11aCOB, BEIMYMHBI OTOOpa M YPOBHSI
3arpsizHenust [1B. PaspabGotka IIporpaMMbl pa3BuTHS aBTOMAaTU3HPOBAaHHOW HaONIIOAAaTEIbHON
cetu ['ocmoHuTOopMHra mnoa3emHbix BojJ (1-if ouepenn). Ocoboe BHUMaHUE YIENUTh
paloHaIbHOMY HCIOIB30BAaHUIO BBISBICHHBIX 3alacoB MPECHBIX MOA3EMHBIX Boa Kurtabo-
[Taxpuca63koro u [IpaBobepeskHOro MECTOPOKIACHUH.

Tak e mocpeacTBOM Te€OMH()OPMAIMOHHONW CHUCTEMbI, OyIeT BO3MOXHO CTPOHUTH
JMarpaMMbl BHYTPUTOJIOBON AMHAMUKH U3MEHEHHS YPOBHS U XUMHUUYECKOT'O COCTaBa MOJI3EMHBIX
BojA. CucreMa MOXET HCHOJIb30BaThCS JJIsi HAYYHO- HCCIENOBATEIbCKUX, MOHUTOPUHIOBBIX,
O03HAKOMUTEINIbHBIX, CIPAaBOYHBIX M Yy4YeOHBIX IleJiel, a Takke peueHus oOIMX BOIPOCOB
YIIPaBJICHUS TEPPUTOPUEN.
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Oobecneyenne IKoI0rn4ecKasi 0€30MACHOCTH B aBTOTPAHCIIOPTHOM
KOMILJIEKCe

Aounose O.K., Hcpounose @.HU., Ymupos H.HU.
JDicuzakckuti notumexHudeckuil uHcmumym, Y3oexucmau

B V36ekucrane oXpaHbl 4 3a1lMTa OKpYXKaroIleH Cpeibl pacCMaTpUBAeTCs Kak BaKHEHIIast
rocyJapcTBeHHas 3aaaya. s ycToiunBOro pa3BuTHs AEMOKPATHYECKOT0 O0IIeCTBA XapaKTepHa
KOMIUIEKTHOCTh MPUEMOB PAIIMOHAIBHOTO HPUPOAOIOIL30BAHUS BO BCeX cdepax HapOTHOTO
XO035liCTBa, B TOM 4Mcle B aBTOTpaHcrnopTHOM komiiekce (ATK), cymecTtBeHHO
BO3/ICICTBYIOIIMM Ha MPUPOY.

Oxonorudeckass Oe3zonacHocth ATC 3TO MHHMMM3UPOBaTH YPOBEHb BPEIHOTO
BO3CUCTBUS Ha OKPY’XKAIOIIYIO0 CPEy U 370pOBbIE YEIOBEKAa, B TOM YHCIE 32 CYET SKOHOMUU
MaTepHaIbHBIX U SHEPTeTHUECKUX PECYPCOB.

Kak wu3BectHO, Ha Ha3eMHOM TpaHcropTe Haubozee pacrpocTpaHeHsl JIBC kak ¢
BHEIIIHUM, TaK M C BHYTPEHHEM cMeceoOpa3oBaHMEM TOILIMBA C BO3JIyXOM B OIpPEIEICHHOM
IPOMNOPLMHU COOTBETCTBYIOLIEH UX peskuMa paboThl B SKCILUTyaTalluy.

[To maHHBIM HCCIEeOBaHUHN, TP HAMOOJBININX TEMIIEpaTypax IHUKIA, XapaKTePHBIX IS
a.B.c. (1800 -2000 K g nuzeneit u 2500 -2800 K nns aBurareneil ¢ HCKpOBBIM 3aKUTAHUEM) U3
pa3IMYHBIX OKHUCIOB a30oTa Oosbire Bcero obpasyercs NO. Ilpu noHmkeHMu TeMmneparypsl,

KOT'JIa TPOIYKTHI Cropanus BeiOpackiBaroTest B atmochepy, NO mpespainaercs B NO, .[...].

TakuM o0pa3oM, B pe3ynbTaTe pabOThl aBTOMOOMJIBHOTO JIBUTATeNlsl yMEHBIIAeTCs
HEOOXOIUMBIN IS IBIXaHUSI KUCIOPO M YACTUYHO 3aMEHSETCS TOKCUYHBIMU Tra3aMu, YTO OYCHb
BPEIHO ISl OpraHu3Ma 4eJoBeKa.

Okuc yriepoaa WiW yrapHbld ra3, HECIOCOOHA MOJIECPKUBATH IbIXaHUE U SBISETCS
CHUJIBHBIM SIJIOM, BBI3BIBAIOIIUM TOJIOBOKPY>K€HHE W TOIHOTY. fAnmoButrocte CO o00BsICHSETCS
00pa3oBaHUEM CTOMKOTO €ro COeJUHEHHWE C TeMOTJOOMHOM KpPOBH, B pE3yJbTaTe Yero oHa
nepecTa€T ObITh IEPEAATUNKOM KUCIOPO/Ia K TKAHSIM OpraHu3Ma.

[Tpu cropanuu 1 Kr G€H3MHA PU CPETHUX CKOPOCTAX U HArpy3KaxX BBIIEISIETCS TPUMEPHO
300-310 r TOKCHYHBIX KOMIIOHCHTOB:

- OKHcH yriepoja — 225r;

- OKHUCIIBI a30Ta — 55T

- yrieBogopoasl — 20 T;

- OKHCIIBI cepbl — 1,5 —2,02 1

- anmpaeruasl — 0,8 — 1,0 1;

-caka—1-1,5r.

IIpu cropanuu 1 kr gusenbHOro TomuMBa BbiAenseTca OKoJo &80...100 © TOKCHYHBIX
KOMIIOHEHTOB:

- okucu yriepoga — 20 -30 r;

- okucasl a3ota — 20 -40 1

- yrieBogopoasl — 4 -10 r;

- okucibl cepbl — 10 -30 1

- anpgerngel — 0,8 — 1,01
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-caxa—3,0-5,0r.
Oxucnsl azota N, O, , nonazas B AbIXaTelbHbIE IyThl, 00pa3yroT C BOJOH COEJUHEHHE

AQ30THOW M a30TUCTON KHCJIOT, KOTOpbIE pazpyliaroliee aeilcTByeT Ha Jerkue. OrmacHble
3a00JI€BaHUs HACTYNAIOT MIPU KOHIIEHTpauu okuciioB azora 0,01%. CneuraniucTsl CUUTAIOT, YTO
JUIsl OpraHMU3Ma 4eJIOBEKa OKHUCIIbI a30Ta NpuMepHO B 10 pa3 ornacHee OKHCIIbI yTIepoaa.

Anpreruapl BpeJHO ACUCTBYIOT Ha HEPBHYIO CHCTEMY M OpPraHbl JIbIXaHHE YeJIOBEK.
CuspHOE pa3ipakeHUH CIM3HCTBIX 000JIOUEK HOCa W IJ1a3 HACTYMaeT NPU KOHLEHTPAIHU
dopmanbaeruna 0,18%. Akponennsl Oonee soBUT, yxe mnpu koHuentpanuu 0,002% on
BBI3bIBACT CUJILHOE Pa3ApaKEHHUE CIIM3UCTHI 000JIOUEK.

[Tpu paboTe Ha TOIIMBAX, COJEPKAIINX CEPHUCTBIE COeIMHEHNE, 00pa3yeTcs CEPHUCTHIH
ra3 SO, u cepoBogopon H,S. CepHucCThIii Ta3 BBI3BIBACT CHUJIBHBIC Pa3IpayKCHUS CIM3UCTOM

000JIOYKH TJIa3 ¥ OPraHOB OOOHSIHHE, TYOUTEIHFHO ACHCTBYET Ha PACTEHHUSL.

ABTopamu OblIM pa3pabOTaHbl KIacCU(PUKALMS 3arps3HSAIOIINX BEILECTB, BHIIEISIEMbIX B
KU3HEHHOM LIMKJIE SHEPrOyCTaHOBOK M MOMAaJal0IINe B OKpPYXKAIOIUeE CPey, B YACTHOCTH:

- IepBas Ipymna — TBEP/AbIE YacTUIbl, OCOOEHHO KPYIHBIX pa3MepoB MOj JeicTBHEM
IPaBUTALIMOHHBIX CHJI OCEAI0T Ha MOJICTHIIAIOIINE TIOBEPXHOCTH B IIpeJiesiaX OrPaHUYEHHBIX 30H
U JlaIbHEHIIEro y4acTusl B arMoc(epHbIX Ipolieccax He MPUHUMAIOT;

- BTOpas rpynna 3arps3Hsamoomux BeniectB — (CO, He MeTaHOBBbIE YIJIEBOJOPOJIbI,

NO, NO,, SO,, SO,), momagas B armocdepy, NpeTeprneBaroT B Hell (QU3MKO—XUMHUYECKHE
U3MEHEHUs, B3aMMOJEHCTBYS JpYyr C JAPYrOM M C aTMOC(EpHBIM BO3IYXOM, 4YTO SIBISETCA
OpUYMHOM 00pa3oBaHUs (HOTOXMMHUYECKHX CMOTOB M KHCIOTHBIX JOXKJIEH Ha JOKaJbHBIX
TUTOIIASIX B TIEpeJieNiaX OTIEIbHBIX PErHOHOB;

- Tpeths rpynmna Bemects (CO,,CH,, tpomocdepHsiii 030H, xmopdTopyriepoasi, N,O)
HPOSIBIISETCS TOJBKO Ha II00aJbHOM YPOBHE, OKa3bIBas BIMSHME Ha KIMMAT IUIAHETHI MyTeM
U3MEHEHHs TeIJIOBOTro OajlaHca B MPU3EMHOM CIIO€ aTMOC(ephl, pa3pylias 030HOBBIN CIIOW B
Tporocdepe.

B cBA3M ¢ MaccoBBIM HCIOJNB30BAHWEM OKHCIUTEIBHBIX ¥  OKHCIUTEIHHO—
BOCCTAHOBUTEIIBHBIX CHUCTEM (uiIbTpamuy, HEHTpanmu3anuu oOTpabOTaBIIUX W YXOMISIIUX
JBIMOBBIX Ta30B, HCIIOJIB30BAHUEM MOTOPHBIX TOIUIMB YIIYYIICHHOTO KadecTBa IPOOJIEMBI
3arpsi3HEHHs] OKpYXkKaromled cpexsl Takumu BemiectBamu, kak CO,C,H,,SO,, TtBepabvMu
YaCcTUIIAMH TTOTEPSUTH OBLTYIO OCTPOTY, MO0 WX KOHIIEHTPAIMH B OTPAOOTABIIMX Ta3ax CHIKEHBI
Ha HECKOJIBKO TOPSIIKOB. [109TOMY TpeThel rpyTie BemecTB ¥ MPEeXk e BCEro TMOKCHIY yTiepoia
(CO,) ynensiercs B mocieiHee BpeMsi BHUMaHUE Pa3padOTYMKOB aBTOTPAHCIIOPTHON TEXHHUKH.

MaxkcuManbHO BOXKMOXHAasi KOHIIEHTPAaHIMS JUOKCHIA YIJIEpoAa B CYXHMX IMPOJYKTax
CTOpEHUS OIIEHUBACTCS 110 (PopMyIIe:

K., =100(C, /12)/[C, /12+S,/32+1,{1—0O, /100}m, ]/19,64, r/m® (1)
rne C,,H,,0,,S, — conepxanue yrieposa, BOA0pO/a, KUCIOPOA U CEPbl B TOILIMBE B

MaccoBbIX J0714X; O, —o0beMHas KOHIEHTpauus kuciaopona B Bosayxe, O, =20,95%; m, -

CpelHssl  OTHOCHTENbHAas  MOJEKyIbspHas Macca Bo3gyxa, M, =0,/25+28; |,

CTEeXHOMETpUYECKUN K03 pumeHt.
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Pacuetsl K, ,- mo ¢opmyne (1) mOKa3pIBalOT, YTO W3 YINIEBOAOPOJHBIX TOILIUB

Co.

konueHtpauusi CO, B CyXHX NpOJyKTaX CrOpaHus ra30BbIX TOILIMB MEHBIIIC, YeM y OCH3UHA HITH
JM3eIBHOTO TOIINBA (CoOTBeTcTBeHHO 293,23 1 300,865 /M%),  MakcuMmanbHOe CHUKEHHE (B

1,28 pa3a) MoxHO obOecrieunTh MpU 3aMeHe OeH3MHa MeTaHoM. B ciyuae, ecnu paccMaTpuBaTh

BBIJACIICHUC COZ Ha CAUHHUIY MACChbl CXHUTaCMOI'0 TOIIJIMBO Ooitee NpCaAIOYTUTCIIBHBIM T10

yaenbHbIM BeiOpocam CO, siBisieTcss METaHOJ, T€ CHWKEHHE B 2,25 pa3 Mo CPaBHEHHIO C

OEH3HMHOM.

W3BecTHO, 4dYTO 0Opa3oBaHWE MOHOOKCHIA UM JUOKCHAA YIJIepoJa  CBS3aHO
MPEUMYIIECTBEHHO C MPOIIECCaMU TOPCHMSI, HO HE TEXHOJIOTUISCKUMHU TPOIIECCAMU KU3HEHHOTO
KA. A WMCTOYHUKAMHU BBIJCIICHUS YTJIICBOIOPOJOB, HE CBS3aHHBIX C IMPOIECCAMU TOPEHUS,
SIBIIIFOTCS. B OCHOBHOM YTE€UKH U MCTIAPEHUS B TEXHOJIOTHYECKHX TpoIeccax HedrenepepaboTKy,
JJAKOKPACOYHBIX MaTepualioB. B cocTraBe OTpabOTaBIIMX TI'a30B aBTOMOOWJIBHBIX JIBHraTeleH
HNPUCYTCTBYIOT YIJIEPObl, 00pa3yIOIIUECs IBYMs MyTSAMHU: B PE3YJIbTAaTe PEAKIHH HENOYHOE—
TEIIOBOTO B3pbIBa Korja oopasytorcs [IAY, anbnerunpl, KeToHbI, PEHOIBI, a TAKKE B pe3yibTaTe
HETOJIHOTO cropaHusi TorumBa. CKOPOCTh PacHpOCTPaHEHUsS MApOB TOIUIMBA B OKPYXKAroIeH
cpene BeaenctBue auddysum  ompenensier nporekaHwe AU(PPY3HOHHOTO HCHAPCHUS.
3aKOHOMEPHOCTH MOJICKYJISIPHOTO IEPEHOCA OMUCHIBAIOTCS 3aKOHOM (DHKa, KOTOPBINA CBSA3BIBACT
yAENbHBIN TOTOK 1apa | ¢ IPagueHToM ero KoHuentpauuu C:

j :_Dn ) gradC (2)
rae D, -xoadpdunuent nudpdysun napos Tonamsa

DTOT ypaBHEHUE CIPaBEIUBO I ONMcaHus AU y3uH B MOABHKHOMN Cpesie B yCIOBUSIX
CTaTMYECKOTO UCTapeHus U3 TOILTUBHOTO 0aka M MOIIaBKOBOM KamMephl kapOropaTopa.

B nanHoif paboTe OCHOBHOE BHUMAaHUE yIENSIeTCs MpoIeccaM yAaleHUE Ta3000pa3HbIX
3arpsi3HUTENCH TyreM abcopOuuu, aacopOIuu, KOHACHCAIIUU, XHUMHUYECKOW o0paboTku u
OKHCIICHHS.

Kak ormewaercs BenMyMHA MApHUKOBOTO 3(PQeKTa 3aBUCUT TOJIBKO OT KOHIIEHTpAIUH
CO, B armocthepe u omnpenensieTcs UCKIIOUUTEIHLHO MOIIHOCTBIO MCTOYHHUKOB 3arpsi3HECHUSI

HE3aBUCHMO OT UX MECTOPACIIOIOKEHHS M ITPOMCXOIANIMX B aTMochepe GpU3nKe — XUMUYECKHX
IPOILECCOB.
Kourenrpanust  Bpeanoro  BemectBa B uactHoctd, CO,  mpeamonaraercs
YMEHBIIAIOIIENCS BO BpEMEHH B PE3yJIbTaTe XUMHYECKON PEAKIIUU B COOTBETCTBUH C YPABHEHHEM
C= Cnexp(—ﬂxlu) (3)
rae C, - KOHIEHTpALUs BELIECTBA B BO3JyXe 0e3 ydeTa XMMHYECKHMX PEaKUUH; A - CKOPOCTh

TIOJTypacIia/ia 3arpsi3HSIONIETro BEIecTBa B aTMochepe; X - IPOHIeHHOE PACCTOSIHUE; U - CKOPOCTD
NEePEeHOCSIIEro BeTpa.

[Tpu MomenupoBaHUU MPOIIECCOB PACTIPOCTPAHEHHS U TpaHCHOpPMAIIH aBTOMOOMIBHBIX
BBIOPOCOB  JIOKAJbHBIX TEPPUTOPUSIX pPacCMATPUBAIOTCS  CIEAYIOLUIME 30HBI  TpaH3UTA
3arpsI3HAIONINX BEIIECTB B aTMocepe:

-30Ha BbIOpOCa;

-AMIIAKTHAsI 30Ha (TEPPUTOPHS HETIOCPEACTBEHHOTO BIMSHUS HCTOUHUKA 3arpsI3HEHHUS );
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- (poHOBas 30Ha (TEppUTOPHA 3a MpeAeTaMHU HEMOCPEICTBEHHOTO BIIMSHUS UCTOYHUKOB
3arps3HEHUs B MPEIeIax pacCMaTPUBAEMOTr0 PETHOHA);

- 30Ha KOHTAKTHA 3arps3HAIONINX BEIIECTB C MOJICTHIIAIOIINMU ITOBEPXHOCTSIMH.

Ilpy wu3yyeHMM M3MEHEHUM COCTaBa U TeMIeparypbl aTrMoc(epHOro BO3ayXa
[ApHUKOBBIMHU ra3aMM 3a INpe/elaMu MMIIAKTHOW 30HbI B ()OHOBOW 30HE NMPHUMEHUMBI 0coOeit
METO/bl OLEHKM KOHLEHTPALMH 3arps3HsOIIMX BeUlecTB. B 3THX Mojensx cuuTaercs, uTo
YaCTUIbl UIIM MOJIEKYJIbI 3arPSI3HAIOLINX BEIIECTB, BEIOPOIIEHHBIE B aTMOChEPY, YAAISIOTCS APYT
OT Jpyra MoJi BIUSHUEM TypOYJIEeHTHBIX BUXpel. st MOeIpoBaHus IPOLIECCOB TypOyIEHTHOM
muddy3un B atMocepe HCIoNb3yercs ABe Moaxonaa [2]: Teopus rpaJueHTHOTO MEpeHoca U
CTaTUYECKas TEOPHsl, CBI3aHHBIE MEXKIY COOOI.

OcHOBHOII 1enbpl0 crateld [6] sBiseTcss pa3paboTKa MPHUHIUIOB, PACYETHBIX U
HKCIIEPUMEHTAIBHBIX METOOB YIIPABJICHHUS KAYECTBOM OKPY KAIOIIEH CPe/Ibl B METAIIOINCE ITyTEM
COBEPILEHCTBOBAHUS  HKOJOTMYECKUX  XapaKTEPUCTUK  aBTOTPAHCIOPTHBIX  CPEJICTB,
YIOPSIOYCHUs JBMXKEHHMsS TpaHCIOpTa Ha YIMYHO—JOPOXKHOM CETH C HCIOJIb30BaHUEM
COBPEMEHHBIX TEXHOJIOTUHI TeJIeMaTuKU U 00paboTku nHpopmaruu. I1pu 3ToM OCHOBHOM aKIEHT
UCCIICIOBaHMS JI€JaeTCsl HA U3Y4YEHUH MOBEJCHHS COBOKYITHOCTH MAIllMH HAa YJIMYHO—IOPOKHOU
CeTH KPYIMHOTO ropojia ¢ MO3UIMH OLEHKH MX BKJIANa B 3arps3HEHHE aTMOC(EpHOro BO3ayXa
BPEIHBIMU BELIECTBAMU M TEIUIOTY, BBIIACISEMBIX C OTPaOOTaBIIMMHU Tra3aMH TPaHCIOPTHBIX
JIBUTATEJIEH.

CornacHo yTBEp)KIEHHEM aBTOPOB OCHOBHOE BIIMSIHUE Ha PacXo] TOIUIMBA U BHIOPOCHI
TOKCHYHBIX BEILIECTB OKa3bIBAET MHTEHCUBHOCTb M BEJIMUMHA MEpEMEILEHHs OpraHa yInpaBieHHe
TOIIJIMBOIOJIauell B peKUMeE pasroHa. B pexume pasroHa NpouMCXOAWUT HapylIeHHE Ipolecca
00pa30BaHUsl CMECH, PAaCCOITIACOBAHUE arperaToB CUCTEMbl MUTAHUS U 3QKUTAHUS, YBEINUECHUE
HEPaBHOMEPHOCTH PACIPECIICHHUS] CMECH 0 LIUIMHIPOM.
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K Bomnpocy o0ecniedeHust IKOJIOrM4eCKoi 0€30NMACHOCTH ABTOTPAHCIIOPTHHIX
CpeacTB

Paxmamynnaee M.

JDicuzakckuti notumexHudeckuil uHcmumym, Y3oexucmau

Huwonoes A.

Tawkenmckuti 20cy0apcmeeH bl MPAHCHOPMHOL YHUgepcumem, Y30exucmau

[lognepxkaHue HKOJIOTMYECKUX  XAPAKTEPUCTHK  aBTOTPAHCIIOPTHBIX CPEACTB  IIPH
JKCIUTyaTalluyd HAa HOPMATUBHOM YPOBHE SIBJISIETCS] BAXKHOW IIPUPOJOOXPAHHOM 3a1a4eil. B ctpane
Ha JI0JIF0 aBTOTPAHCIOPTHBIX CPEACTB Mpuxonutcs modtu 40 % cyMMapHBIX aHTPOIOTEHHBIX
BBIOPOCOB 3arpsi3HSIONIMX BEIIECTB B aTtMochepHblii Bo3ayx. Ilpu crpemuTensHOM pocte
YHUCICHHOCTH aBTOMOOWJIBHOTO MapKa M YBEJIWYEHWH HWHTEHCUBHOCTH €ro JKCIUIyaTalluu
ylepkaHue u, TeM OoJiee, CHM)KEHHE 3TOH J0JM BO3MOXHO TOJBKO HPU COOTBETCTBYIOLIEM
BHUMAHUU K DOKOJOIMYECKHM XapaKTEPUCTUKAM aBTOTPAHCIIOPTHBIX CPEICTB BO BpEMs
9KCIUIyaTalldd €O CTOPOHBI HX BIAJENbLIEB, OpraHU3alMidl CcepBUCA, TEXHUYECKUX CIYXO
aBTOTPAHCIOPTHBIX OPraHU3aIUM, OPraHOB TEXHUUYECKOTO U HKOJIOTHUECKOro KoHTpous. Ocoboe
3HaYeHWEe B OTOH paboTe HMEeT HaJIW4Yhe aJeKBAaTHOH KOHCTPYKTHBHOMY YPOBHIO
AKCIUTYyaTUPYEMBIX aBTOMOOMJIEHI HOPMATHUBHONW OCHOBBI JUISl OCYHIECTBIIEHHS SKOJIOIMYECKOTO
KOHTPOJISI, TEXHUYECKOTO 00CIIY>)KUBaHUSI U PEMOHTA aBTOMOOMJISL U €70 CUCTEM.

B HacTos1ee BpeMs B Hallel CTpaHe SKCIUTYyaTHUPYIOTCS aBTOMOOMIIM KaTeropuil MecTu
HKOJIOTHUECKUX KJIACCOB, IIPU 3TOM YPOBEHb UX BPEIAHBIX BHIOPOCOB, OLICHUBAEMBIN B I/KM MU
r/KBT 1 moaTBepkaaeMblil pu cepTU(UKAMOHHBIX MCIBITAHUAX Ha Pa3lIMYHBIX Harpy304HbIX
IUKJIaX, MOXeT pa3nuyarbes B 10 u Oosee pa3. K KOHCTPYKTHBHBIM YCOBEPIICHCTBOBAHMSIM,
00yCJIOBIMBAIOIIMM TOBBIIIEHUE HAJEKHOCTH ABTOMOOWIIS, €ro arperaTo, Y3J0B, MOXHO
OTHECTH TAaKXe: YCTPOMCTBO BEHTWISALMU KapTepa JBHUraress; NPUMEHEHHE TOHKOCTEHHBIX
BKJIQJBIIIEN M1 IIATYHHBIX M KOPEHHBIX IOJUIMIHUKOB KOJIEHYaTOro0 BaJld; YCTPOWCTBO
MOJIOTPEBA BIIYCKHOTO TPYOONpPOBOJA TOPSYMMHM T'a3aMH WIM BOJIOM; OXJIQXKJIEHUE BBITYCKHBIX
KJIa[IaHOB JIBUTATEJIS; OBBILIEHHE KECTKOCTH OJIOKa ABUTATENS U JIp.

V3MeHeHne TEeXHMYECKOr0 COCTOSHHUS aBTOMOOWISI B OOJNBIION Mepe 3aBHCUT M OT
TEXHOJIOTUYECKUX (DaKTOpPOB: KadyecTBa MaTepuaya JeTajei, CrIocoOOB MEXaHW4YeCKOW U
TEepMUYECKOil 00paboTKH, KayecTBa COOPKU U PEryIMPOBKH.

Hampumep, npu DOKpPBITMM HAapyKHOM LWIMHAPUYECKONM IIOBEPXHOCTH BEPXHETO
KOMITPECCHOHHOTO KOJIbIIA MOPUCTBIM XPOMOM YiIydlllaeTcsi MNpupabOTKa W TOBBIIIAETCS
W3HOCOCTOMKOCTh LWJIMHIPOB M Koien B 1,5 - 2 pa3a; mpuMeHEHHE B JBUTaTese KOPOTKHX
BCTaBHBIX T'MJIb3 U3 JIETUPOBAHHOTO YYT'yHa, 00J1aJat0IIeT0 BEICOKONH KOPPO3ZUOHHON CTOHKOCTBIO,
MTO3BOJISIET YMEHBIIUTh CKOPOCTh W3HAIIMBAHUS UIUHAPOB B 2 - 2.5 pa3a.

[IpuMeHeHHe JIETMPOBAaHHBIX CTasied, 00JaJarouX BBICOKOM H3HOCOCTOMKOCTBIO,
BBICOKUM IIPEJEJIOM BBIHOCIMBOCTU U CONPOTUBIIIEMOCTH AVMHAMUYECKUM HArpy3kam, a TakkKe
IpUMEHEHHE TePMUYECKON 00pabOTKH C LENbI0 YIPOUHEHHS JeTaneld U3 yriiepoAuCThIX cTaneit
CHOCOOCTBYET MOBBILICHUIO HA/IKHOCTH arperaToB, y3J10B aBTOMOOMJIS.

HecobmioieHne ycTaHOBICHHBIX 3a30pOB, HEMPABMIIbHAS 3aTSKKA JETalIel TOJBMXKHBIX
COCIMHEHUH, IUloXas OYMCTKAa HUIM(OBAHHBIX JAeTalell OT aOpa3WBHOW MBUIM MOTYT OBITh
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MPUYMHOM TMOBBIIICHHOTO W3HAIIWBAaHUS, 3a€laHUi, 3aaUpPOB, 3aKJIMHUBAHUU JETaled, UX
MOJIOMOK.

HemanoBaxxHbiM (haKTOPOM TMpH IKCIUTyaTalldd aBTOMOOWJICH, BIUSIONIMM Ha WX
TEXHUYECKOE COCTOSIHHME, SBJSIOTCS KAauyeCTBO W TPABWIBHBIA BBIOOp HSKCILTyaTallMOHHBIX
MaTepHaJioB, K KOTOPBIM OTHOCSITCS aBTOMOOMJIbHBIC TOIUIMBA, MOTOPHBIC U TPAHCMHCCHOHHBIC
Maciia, OXJIOKIAIOIME KUIKOCTH U 1.

TexHu4eckoe COCTOSIHUE aBTOMOOWJIS, HAJACKHOCTh €ro paboThl M CPOK CIIYXObl B
3HAYUTEIBHOW MEpE 3aBUCIAT OT BHJAA M KAyeCcTBAa TOIUIMBA, CMAa304YHbIX MAaTE€pUAIOB U
TEXHUYECKUX IKUAKOCTEH. DKCIUTyaTallMOHHBIE MaTepHalibl JOKHBI  COOTBETCTBOBATH
TpeOOBaHUSIM COOTBETCTBYIOIIEH HOPMATUBHO — TEXHUYECKOW JTOKYMEHTAlMHM, KOHCTPYKIUU
MEXaHU3MOB, KIIMMAaTHYECKUM YCIOBUSAM, PEKUMAM IKCILTyaTallid aBTOMOOUIIEH.

OT »9KCIUTyaTallMOHHBIX KAaueCTB aBTOMOOWJIBHBIX TOIUIMB BO MHOTOM 3aBHCHUT
TEXHUYECKOE COCTOSIHUE IBUTaTenei. Hampumep, mpu IUioxoMm cropaHud OEH3MHA 4acTh €ro
ocTaeTcs B )KHAKOHN (pa3e u, MpOHUKas B KapTep ABUTATEIIS, Pa3KUKAET MACIIO, YTO MPHUBOJIUT K
MOBBIIICHHOMY M3HAUIMBAHUIO JIeTalell LMJIMHIAPOIOPIIHEBOM TIpPYNIbl; MpPU HAIUYUU
MEXaHWYECKUX TMpUMeceld B OEH3MHE BO3MOXKHO 3aCOpEHHE NPUOOPOB CHUCTEMBbI IHUTAHMSI,
HapyIICHHE TPOIECCOB cMeceoOpa3oBaHMs, YXYAIICHWE TITOBBIX KAauyeCTB aBTOMOOWIIS,
MHTCHCUBHOE W3HAIIMBAHUE JE€Tajeldl TOIUIMBHOM CHCTEMBI U LUIMHIAPOIIOPLIIHEBOM TPYIIIbI
JIBUTATEJIS; PU HU3KOM OKTaHOBOM 4HcCJie OCH3MHA B JBUTATEINISIX C BHICOKOM CTEMEHBIO CKATHUS
MOXET BO3HUKaTh JETOHAMOHHOE CrOpaHUE TOIUIMBA, COIMPOBOXKAAIOIIEECS PE3KUM
MOBBIIIICHUEM JaBIICHUS U TEMIEPaTypbl, BUOpALMsAMU NeTalledl MpH yaapax IeTOHAIMOHHOMN
BOJIHBI O CTE€HKM LWJIMHAPOB U JHUIIE MOpLIHA. BereacTtBue 3TOro 3HaYMTEIBHO BO3PACTaET
VHTEHCUBHOCTh U3HAIIIMBAHUS LIEEK KOJEHYATOr0 Baja, AETajael HHJIMHAPOIIOPIIHEBON IPYIIIII,
IIOATrOPAOT BBIITYCKHBIE KJIANIaHbl, IPOrOPArOT MPOKJIAAK! FOJIOBKH HUIUHIAPOB, JHUILA [IOPIIHEMH,
MOTYT HMMETh MECTO 3aKJIMHHUBAaHUE TMIOPIIHEH, pa3pbIBbl IIATYHOB, IOBPEXKACHUS OJOKa
IUJTUHAPOB; KOPPO3UOHHAS arPECCUBHOCTH OCH3MHOB 00YCIIOBIIMBAETCSI B OCHOBHOM HAJIMYHEM B
HUX CEPHUCTBIX COCIMHEHHI, OPraHWnYECKUX KUCIIOT U Iieouel (MpUCYTCTBUE cephl B OCH3MHE
CIOCOOCTBYET YBEIMYCHHUIO CKJIOHHOCTH €ro K HarapooOpa3oBaHUIO, CHIDKEHHUIO €ro
AHTHUIETOHAIIMOHHBIX KaueCTB, YCHUIICHUIO N3HAIIIMBAHUS JeTallel IBUTATENs, 0COOEHHO BO BpeMs
€ro mycka W TporpeBa); MPUMEHEHUE IWU3EeNbHOTO TOIUIMBA MajoW BS3KOCTH MPHUBOIUT K
YCUJIEHHOMY M3HAIIMBAHUIO IUTYHXEPHBIX I1ap TOIJIMBHOM anmnapaTypbl, MEXaHUYECKUE TPUMECH
CIOCOOCTBYIOT 3aCOPEHUIO TOIIMBHBIX (PHIBTPOB TOHKOW OYHMCTKH, YTO BBI3BIBAET mepedou B
MoJaye TOIUIMBA, a TAK)KE YCUJICHHE W3HALIMBAHUS JE€TAJIIEW TOIUIMBHBIX HACOCOB BBICOKOTO
JaBlieHUss U (POPCYHOK, HU3KOE METAHOBOE YHCJIO OIpPEACNIeT OONBIIMA TEPHUOJ 3aTePIKKH
BOCIUJIAMEHEHHUsI TOIUIMBA, YBEJIMYMBACT KECTKOCTh pabOThl JBUTATENsT M, KaK CIEJCTBHUE,
MMOBHINIACT HHTCHCUBHOCTEh M3HAIIIMBAHUS €TI0 JICTaJICH.

Crnenyer OTMETUTBH, YTO YCJOBHUS XPaHECHHs] aBTOMOOWIJICH SIBISIIOTCS OMPEICISIOIINM
(bakToOpoM JIJIs KX TEXHUYECKOTO COCTOSIHUS. Hampumep, mpu OTKPHITOM XpaHEHUH aBTOMOOUTIEH
BCJIE/ICTBUE AaTMOC(HEPHBIX BIUSHHUM, KoJIe0aHWl TemmIepaTypsl BO31yXa, MOBBIIICHHON
BIQXKHOCTH WHTECHCU(PHUIIMPYIOTCS pa3IUYHbIE KOPPO3UOHHBIE MPOIECCHI, YTO MPUBOJIUT K
BO3PACTaHUIO CKOPOCTH U3HAIIMBAHUS, YMEHBIIICHUIO CPOKA CITYXKOBI IeTajei, y3/I0B, arperaTros.

DTO ompeaenser HeoOXOAMMOCTh PETYIISIPHOTO MPOBEACHHUS 005S3aTEIIBHOTO0 KOHTPOJIS
TEXHUYECKOTO COCTOSIHHSI aBTOMOOMJIEH IO 3KOJIOTHUYECKUM TapamerpaM. [Ipu 3TomM odeBUIHO,
YTO TIApPaMETPhl OIEHKH TEXHHYECKOTO COCTOSHHMS W WX 3HAYCHHsS JOJKHBI OBITh
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¢ GepeHIIMPOBAHHBIMU [T aBTOMOOMIICH Pa3IMYHBIX 3KOJIOTUYECKHX KIaccoB. B mpoTtuBHOM
ciydae Bech 3 QEKT OT nmepexo/ia Ha 6osee SKOJIOrMYHYI0 TEXHUKY OyaeT ObIcTpo yTepsH [1].

[Ipennaraemble M3MEHEHUS KAacalOTCs TAK)KE BO3MOKHOCTH MCIOJIBb30BaHUs IPU KOHTPOJIE
OOpPTOBBIX  JAMArHOCTMYECKUX CUCTeM aBTomMoOmis. Kpome TOro, CcOOTBETCTBHUH C
MEXIYHAPOJAHBIMU JTOKYMEHTAMHU YXKECTOYArOTCs TPeOOBaHUS K TOYHOCTH HCIIOJIb3YyEMOTO
ra30aHauTHYECKOro O0OpyIOBaHUS. DTO CBSI3aHO, CO 3HAYUTEIbHBIM CHIKEHHEM 3HA4YeHUMN
H3MEPSIEMBIX U IIPEIEIbHO-I0MYCTUMBIX 3HAYCHHU BBIOPOCOB [2].

B mexmyHapomHbIX TpeOoBaHUsX [3] mpeuiaracTcsi COXpaHHTh TPEOOBAHUS K BBIOpOCAM
CYMMapHBIX YTJIEBOJIOPOJIOB JJIsi aBTOMOOMIIEH, paboTaronmx Ha O€H3WHE W ra30BOM TOIUIMBE.
OToT mokasarenb Oosee MHOOPMATHBEH, C TOYKH 3PEHHS OLEHKH TEXHHYECKOTO COCTOSHUS
JIBUTATENsl U €ro CHCTEM, MOJHOTHI CropaHHs TOIUIMBA B jaBuraresne. Kpome toro, usmepenue
YIJIEBOAOPOAOB HEOOXOAMMO JUIsi OLEHKM 3HaueHuil Koddduumenra wn30bITKa BO3IyXa,
ABIIAIOIIMMCSL TaKKe HOPMATHBHBIM IapaMeTpoM, U C O3TOM TOYKM 3pEHHs, HE BIEYET
JOTIOTHUTEIbHBIX IKOHOMUYECKUX UM BPEMEHHBIX 3aTpaT. AHaIU3 TpeOOBaHUM K COJIEPIKaHUIO
BPEIHBIX BBIOPOCOB, YCTAHOBJICHHBIE BEAYIIMMH 3apyO€KHBIMU 3aBOJAMHU-H3TOTOBUTEIISMU
aBTOMOOWJIEH Mg 1eleid KOHTPOJIA, PEeryJupoBKH W TEXHHYECKOro 0OCTyKUBaHUS,
NOJATBEPXKJIAET B3aMMOCBA3b TPEOOBAaHUN C SKOJIOIMYECKMM KJIaccoM aBTOMOOWIS U

11eJIeCO00Pa3HOCTh COXpaHeHus TpeboBanmii Kk conepxannio CH B orpaboTaBmimx rasax.
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Puc. 1. Konnenrpanus CO B oTpaboTaBIIuX razax aBToMoOMIel npu padboTe ABUraTesns Ha

ra30BOM TOILJIMBE U HAa MUHUMAJIbHOM 4acTOTe BpalICHUA KOJICHYATOTO BaJla ABUTATCIIA.
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Puc. 2. Konnenrpanust CO B oTpaboTaBIIuX ra3ax aBTOMOOMIIEH pu paboTe ABUraTens Ha

OeH3MHE U HA MUHUMAJIBHBIX 06op0Tax KOJICHYAaTOI'0 BaJla ABUIaTCIIA.
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Puc. 3. Konnenrpanus CH B orpaboTaBmmx razax aBToMoOMIel mpu padboTe 1BUraTens Ha
ra30BOM TOILIMBE U Ha MOBBIIIEHHBIX 000POTaX KOJIEHYATOrO Baja JBUTATEIIS.
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Puc. 4. Konuentpanus CH B oTpaboTaBImux razax aBToMoOMIeH 1 pu paboTe IBUTATENs Ha
OEH3MHE 1 Ha TOBBIIIEHHBIX 000pOTaX KOJIEHYATOro Baja JABUraTeNs.

Crnenyer, ogHako, OTMETUTH, 4TO cpeanee conepxkanue CO u CH B oTpaboTaBmmx razax u
pazdpoc pe3ysNbTaTOB H3MEPEHHH y aBTOMOOWJIEH 3apyOeKHOTO TPOM3BOJCTBA OKAa3alUCh
ropaszo HUXKE U B MEHbBIIEH CTENEeHH 3aBUCSIIMMHU OT Mpodera ¢ Hayaua SKCIUTyaTalluu, 4YeM y
OoTeuyecTBeHHbIX aBToMoOmel. Ha pucynkax 1 — 4 npeacTaBieHbl WILTIOCTPUPYIOIINE 3TOT QakT
pe3ynbTaThl HcObITaHUM. [lpu 3TOM, KpyXKKamMH W JUHUSMH KpPAacHOTO IBETa IIOKA3aHbI
HKCIIEPUMEHTAJIbHBIE JaHHbIE W aNMpOKCUMUPYIOUIAs HX KpHUBas BTOPOTO TMOpsAKa IO
OTEUYECTBEHHBIM aBTOMOOUJISIM, & KPYKKaMU U THHUSMU TOJTyOOr0 IIBETA — TO XK€, II0 HHOMapKaMm).

Orta mpoOriemMa JODKHA pelIaTbCcs OpraHaMu MO CepTHQPHUKAIUU MPH HHCIEKIIMOHHOM
KOHTPOJIC TIPOM3BOJICTBA CEPUITHOM TTPOIYKIIUU Yy U3TOTOBHUTEISA. ITO KacaeTcsl KaKk aBTOMOOUJIS
B 1IEJIOM, TaK U €ro KOMIUIEKTYIOIIUX U3AeTuil
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Pa3pa0dorka MmaTeMaTH4YeCKO MOJe/H M NIaKeTa IPOorpamMM Ui pacyera
crarteil 6ajlaHca MOTOKAa MH(POPMaUM (Ha MpUMepe NUThEeBbIX BON)

Jrcymanoe K. X. Axwmuooee P.
TVUT

Pa3BuTne BOIOMONB30BaHUS CO BPEMEHEM IMPHUBOJHUT K JAS(PHUINTY BOAHBIX PECYPCOB, a
TaK)Ke K 3arps3HEHUI0 PEeK M BOJOEMOB. B 3THX yCIOBHSIX 3HAUUTEIBHO YCIOKHAIOTCS 3a7aud
CBS3aHHBIE C OLIEHKON BO3JEUCTBUN XO3AHCTBEHHOW AESITENHHOCTH HAa BOJHBIE SKOCHUCTEMBI.
OcHOBHBIE TOJOXKEHUS MOJEIMPOBaHMUS B 00JacTH BOJAOIOJB30BAHUS B HACTOSIIEE BpEMs
COCTaBISIIOT OCHOBY MpHUHATHS perieHuid. COBpPEMEHHBI HWHCTpYMEHTapuid MOJEIUPOBAHUS
BKJIIOUAET B ce0s1 pa3BUTHIA MaTeMaTUYECKUN anmapaTr U CPeACTBa BHIYMCIUTEIBHON TEXHUKU.

CrannmaptHeie TeOMH(GOPMAMOHHBIE CHCTEMBI SBISIOTCS MTHOBEHHBIMH CHHUMKaMHU
COCTOSIHUSI OIPENEICHHON TEPPUTOPUM W HE BKJIIOYAIOT B SBHOM BHUJE IApaMETpP BPEMEHHU.
Hcnonp30BaHne MaTeMaTHYECKUX MOJIEEeH JUHAMUKY KOMIIOHEHT IPUPOIHOM Cpesibl OTKPBIBAET
BO3MOXXHOCTH TIpeojosieHuss 3Toro Hexpoctarka TpaguiuonHbix [MC. Ilpu sTOoM BecbMa
aKTyalbHOH sBHseTCA MpoOieMa KOJUYECTBEHHOTO OLICHWBAaHUS TEHAEHIMM J0ITOBPEMEHHBIX
W3MEHEHUN arperupoBaHHBIX IapaMeTPOB IPUPOJHO-PECYPCHOIO NOTEHLMAIA H3ydaeMoOu
TEpPPUTOpUN U (opMalu3alysl MPOLENyp CPaBHEHHUs CLIEHApHUEB albTEPHATUBHBIX CTpaTerui
IpUPOJIONOIb30BaHus. Ha ocHOBE cCOBpeMeHHBIX MH(POPMAIIMOHHBIX TEXHOIOTUH, Takux kak ['IC
u VIHTEepHET-TeXHOJOIHH, TOSABISETCS BO3MOXHOCTb OOECHEeUHUTh €IMHOE WH(POPMAalMOHHOE
IIPOCTPAHCTBO, BEICHNUE U XpaHEHHE LU(PPOBBIX KapT MECTHOCTH, 0a3 JaHHBIX, NIPEICTABICHHUE
HKOJIOTMYECKON MH(POpPMALMK JUIsl ONEPAaTUBHOTO PEIICHUS 3a/1a4 YIIPABICHUS.

[TocraBneHo cienyromue 3aaaua, pa3padoTka IPOrpaMMHOT0 KOMITJIEKCA, OIMUPAIOIIErocs
Ha MHCIIOJIb30BaHME COBPEMEHHBIX HWH(POPMALMOHHBIX M KOMIIBIOTEPHBIX TEXHOJOTUH I
COBEpUICHCTBOBAHNUS HWHCTPYMEHTApUsl OLEHKU KadyecTBa BOJHBIX pecypcoB peruona. s
peanu3anys OCTaBJICHHOM L€ MPEANoaraeT peuleHue CIeIy0INX OCHOBHBIX 3aa4:

-TEOPETHUYECKHE ACHEeKThl COBPEMEHHBIX HH(POPMALMOHHBIX M  KOMIIBIOTEPHBIX
TEXHOJIOTHH;

-pa3paboTaTh METOJMKY KOMIUIEKCHOTO HCIIOJIb30BaHUSI MOJIETeH Pa3iIuyHOTO YpPOBHS
CJIOKHOCTH U JIeTalIM3alMH ISl OLEHKU KayecTBa BOJHBIX PECYPCOB;

-OIpeNIeNTh CTPYKTYPY U KPUTEPUU MOJIEIBHOr0 HanoiaHeHus: banka mopenei;

- peaau30BaTh MAaTEMaTHUYECKHE MOJIEIH OLIEHKH KaueCTBa TOBEPXHOCTHBIX BOJl HA OCHOBE
U3BECTHBIX MAaTEeMaTHUECKUX MoJieNel (CTallMOHApHOW U HeCTallMOHApHOM)

HccnenoBanne OCHOBAaHO HAa MPUMEHEHUM almapaTa MaTeEMaTHYECKOr0 MOJAEIUPOBAHUS
KauecTBa IIOBEPXHOCTHBIX BOJ, IIPEyCMATPUBAIOLIETO UCIIOIb30BaHUE KIACCUUECKUX TIOIX00B
(c ucroNb30BaHUEM ypaBHEHHUs TypOyJIeHTHOW Aud@y3nuu, MOIEIUPOBAHUS PACIPOCTPAHEHUS
nmpuMeceid B TIOTOKE, CTAaTUCTUYECKUX METOJOB 00paboTku HWHGOpMAIMH, TEXHUKU
MMUTAIIOHHOTO MOJIEIMPOBAHNSA) U COBPEMEHHOT'O OIbITa CO3JAaHMSI U UCCIEAOBAHUS MOJIesei
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OIICHKM KauecTBa IMOBEPXHOCTHBIX BOJ, a TaKKe MPUHIUIOB TIeOMOJICTUPOBAHUS
MIPOCTPAHCTBEHHOE pacipeieICHHBIX 00BEKTOB.

Hacrosiiee BpeMst MHOTO BHUMAaHUS YENSAETCS SKOJIOTHISCKUM MpoOIemMaM, B 4aCTHOCTH
npobiieMe oXpaHbl BOJ0EMOB. MeTalrypruueckue 3aBo/Ibl MOJABEPratoTCsl CTPOrOMY KOHTPOJIIO
[0 3allUTe OKPYXAIOMIeH Cpellbl, pacXoly BOJAbI, 32 KOJMYECTBOM U KayeCTBOM COPOLICHHBIX
crouHblXx Box [6]. K cOpackiBaeMbIM BOJaM NPHUMEHSIOTCS cepbe3Hble TpeOoBaHus. OoOmue
TpeOOBaHUS K CTOKOBBIM BOJAM, KOTOpPbIE YTHIU3ZUPYIOTCS NPEANPUATUSIMU B TOPOJCKUE
CUCTEMBI BOJIOOTBEICHUS, PUBOAATCS B Tadmie 2 [3].

Tabmuna 1
O6mue TpeboBanms K cOpachIBaMbIM CTOYHBIM BOJIaM
[Tokazarens coctaBa u cBoiictB OC IIK
B3Bemennrie Beniectsa (BB) 500 mr/n
3osnbHOCTH BB 30 %
BIIK 500 mr/n
XIIK 800 mr/n
pH 6,5-8,5
Temneparypa 40°C
[Topor uBetHOCTH 1/16
Cyxoii ocTaToK 2000 mr/n
XJopubl 350 mr/n
Cynbgatsl 500 mr/n
OMyJIbrUpOBaHHbIE BEIIECTBA 20 mr/n

CrouHble BOJBl METAJUIypPrU4E€CKMX 3aBOJOB IPEIACTABIAIOT CEPHE3HYI0 OINACHOCTh
okpyxatomiei cpene. CokparieHue cOpoca CTOUYHBIX BOJ, CHH)KEHUE HCIIOJIb30BAaHUS CBEXEH
BOJIbI M3 HMCTOYHUKOB BOJOCHAOXEHHs pelIaeTcs Ha MNPeANpHUSATHAX CO3JaHHeM OOOpPOTHBIX
CHCTEeM BOAOCHAOXeH s [6].

Kunaccnpukanusi TexHH4ecKod BOAbI. B IIPOMBINUIEHHOCTH Ha METAJLTyPrHYECKUX
3aBOJIaX BBIACISAIOT TPU OCHOBHBIE KATETOPUU MTOTPEOUTENEH:

- XO35HCTBEHHO-TIUTHEBBIE;

- IPOU3BOJICTBEHHBIE;

- IPOTHUBOIIOKaPHBIE.

[Tpon3BoacTBEHHOE (TEXHUYECKOE) HCHOJIb30BAHME BOJHBIX PECYpPCOB 3aHUMAET
JUIUPYIOIIYIO TO3ULHUI0 MO 00BeMy MOJIb3yeMOHl BOJBl M CTENEHH €€ HCIOJb30BAHUU B
npousBojcTBe. [IpuMeneHne Bojbpl B 00€CeueHHH MPOU3BOACTBEHHO-TEXHUUECKUX MPOLECCOB
ABIISIETCS €€ BaXKHOU 3a/adyeil. Boay UCIoNb3yrOT U 1715 OXJIaKAEHUS, U 111 IPOMBIBKH; a TAKXKe
ra3004MCTKH, MOJTYYeHUs HEOOXOIMMBIX PAaCTBOPOB U JIp [6].

Jlna ynoOcTBa Bce pazHOOOpa3ue BOJBI AJISi TEXHOJOTUYECKUX HYXKI C Y4EeTOM OOIIMX
MPU3HAKOB M TIOJIXOJIOB K pa3pabOTKe CHUCTEM BOJOCHAOKEHMsI IIeJIeCO00pa3HO pa3/eiuTh Ha
HIecTh KaTeropuii. HarmsiHo cucreMaTH3UpOBaHO | MPeJICTaBIeHO B Tabnuie 3.

IlepBble TpH KaTeropuu NMPUMEHEHUS BOJBI HaMOOJIEEe YacTO HCIOIB3YIOTCS, MOTYyYHB
IIMPOKOE pacrpocTpaHeHue. VIMEHHO JUIsi HUX palMoOHAIBHO CO3JaHHe CHCTEM OOOpPOTHOTO U
3aMKHYTOTO BOJIOCHAOXKEeHUS [6].
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Tabuuma 3
Kareropuu TexHunyeckoii BoJbI O OOIIMM PU3HAKaM

Kareropus
BOJIbI

OyHKIMU

1 xareropus

IlepBast kaTeropus BOAbI B XOZ€ UCIIOJIB30BAHUS HAIPEBAETCS U 3arPA3HACTCS
HE3HAYUTENIbHO. VICIOIB3YIOT B Ka4eCTBE TEIJIOHOCUTENIS I OXJIaKICHUS
000pyI0BaHUs M MPOJYKTa B TEIUI00OOMEHHUKaxX. Hanpumep, oxnaxeHune

KOHJIEHCATOPOB TYpOUH B TEIUIOPHEPIETUKE, METAIUTYPIrUUECKUX IIeUeii B
METaJULypIuH, KOMIIPECCOPOB, XOJIOAWIbHBIX MAIIVH U JIp.

2 xareropus

Bozna BTOpo# Kareropuu BBIIIOIHAET IOTJIOIIEHUE U IIEPEHOC IIPUMECEH B
TEXHOJIOTUYECKHUX Iporeccax 0e3 TersoBblienenus. B pesynabrare Bojga
3arpsI3HAETCS IPUMECSIMH, HO He HarpeBaercs. [Ipumepom ciiy’KuT npomeIBKa
IIPOJYKTA U NPOAYKIMH, HAIPUMEP, B TEKCTUIILHOW ITPOMBIIIJIEHHOCTH,
rajlbBAaHNYECKOM IIPOU3BOJICTBE, JIEKTPOHUKE U JP.

3 kareropus

Boga aroii kaTeropuu B ponecce noTpedIeHNs HaChIaeTcs IPUMECSIMU U
HarpeBaercsi. OHa 00beuHsET B ce0e (PyHKIIMH MEPBHIX ABYX KaTErOpHii:
OJTHOBPEMEHHO YYaCTBYET B IOTJIONMICHUU MPUMECEH 1 OXJIaXKACHUU MPOTYKTa
win obopynoBanus. K aToif kaTeropuu UCIoIb30BaHUS BOJIbI OTHOCUTCS
MOKpasi Ta3004MCTKA, OXJIAXK/IEHHE TPOKATHBIX CTAHOB M MAIIMH Pa3JIMBKU
CTaJIM U YyTYHA B METAJUTypIUU U JIp.

4 xareropus

Bona Heobxoumast U1 pacTBOPEHHsI peareHTOB B XUMUUECKOM TEXHOJIOTHH,
KpacHuTesied B TEKCTHIIBHON ITPOMBILUIEHHOCTH, JIEKTPOIUTOB U J1p. [Ipu sTom
00pa3yroTCsl TEXHOJOTUYECKUE PACTBOPHI, KOTOPBIE B CTOK CIIMBATHCS HE
JOJIKHBI.

5 kareropus

Bopna, Bxozdimas B coctaB roToBOM NpoAyKLIKUK. Boaa 3Toi kareropuu
HEIIOCPEICTBEHHO B CTOK HE NIOCTYIAET.

6 kareropus

Bona, mpumeHsiemasi B KaueCcTBE TETNIOHOCUTEISI B TETIJIOOHEPTEeTHKE U
TEIJIOCHA0KEHUHU B BUJIE M1apa U MeperpeToi Boabl. Takas Boja Mmocie HarpeBa
B TEIUIO T€HEpaTOpax MOCTYIAET B TEIJIOTEXHUYECKUN KOHTYP U B CTOK HE
cOpachIBaeTcs.

B 1npou3BOACTBEHHBIX IMpoLEeccaX METAUIYPTUUYECKUX IPOU3BOJCTB, HCIOJIb3yeMast
TEXHUYECKas BOJA, OUEHb YaCTO YMOTpeOsieTcs Al BcnoMoraTenbHbIxX 1enei. Knaccuduxanus
TEXHUUYECKOH BOJbI 10 1IEIEBOMY Ha3HAYEHMIO NpuBezeHa Ha pucyHke 1 [10]. M3 cxemsl pucyHka
]l MOXHO BHAETH, YTO TEXHUYECKAs BOJA JEIUTCS Ha DHEPreTUUYECKYI0, OXJIaKIAIOUIYI0 U

TEXHOJIOTHYECCKYIO.

1. SHCpFeTI/I“IeCKyIO BOAY MPUMCHAIOT JJIA ITOJIYUCHUA I1apa U HArpC€BaHuA O6OPYI[OB2[HI/I$I,

MMOMEILIEHU I, TPOTYKTOB.

2. Oxnaxc;:[alomas{ BOJa yTIOTpC6JBICTC${ JJIA OXJIAXKICHUA TEIUIO0OMEHHBIX arraparos,

KHUJIKUX U Ta3000pa3HbIX IPOAYKTOB B HUX U JP.
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Texuuyeckas Boja

‘ DHepreTuyeckas Oxjaxaaronas TexHoMOrNYECKas l
HO,I[HI/ITO‘IH&H OGOpOTHaﬂ Cpeno- HpOMBIBaIOLLlaH Peaxunonﬂaﬂ
(mobaBouHast) o0pazyromas

Puc. 1. Knaccudukarus TeXHHUIECKOM BOJIBI 1O 1IEJICBOMY Ha3HAYCHHUIO

3. TeXHOIIOTUYECKYIO BOAY HCIIOJIB3YIOT JUISI PACTBOPEHHUS W O0Opa30BaHUs ITYINbI TPU
oOorameHU U MepepadoTKe Py, TUAPOTPAHCIOPTE MPOAYKTOB M OTXOAOB IPOU3BOJICTBA
(cpemooOpa3yroras); sl MPOMBIBKH Ta3000pa3HbIX, )KUIKAX U TBEPIBIX MPOIYKTOB M W3IEITHIA
(mpompblBarolasl); B KauecTBE peareHTa, a TakkKe IMpPU a3e0TPOMHONW OTTOHKE U MOXOXKHX
npoueccax (peakuuoHHas). TeXHOJOrMdeckas BOJia HEMOCPEJICTBEHHO KOHTAKTHPYET C
MpoayKTaMu U uaaenusamu [10].

Hcnonb3yemplii 00beM OXJIaXAAIOIIEH TEXHHUYECKOH BOJABI paBeH mopsjaka 65-85%
oOuiero pacxoza BOAbl B MPOMBILUIEHHOCTH. Takue OrpomMHble OOBEMBI OO0S3BIBAIOT K
TIIATEIbHOMY BHUMAaHUIO €€ palliOHAJIbHOTO UCII0Ib30BaHus U 3koHOMMH. Llenecoobpa3Ho Takue
00BeMBI BOJIbI UCIIOJIB30BaTh CHOBA. OXJIaX/1ao1as BoJia MOAPa3JIEsIeTCsl, B CBOIO OYEpEe/b, Ha
MOANMUTOYHYIO (700aBOYHYIO MIIH «cBexkyio») Boay (I1B) u o6oporhyro Boay (OB). B cBsizu ¢
TUM OCHOBHYIO POJIb B BOJOCHAO0XEHHU METAJUTyprHYeCKHX HPEANPUSATHA UTPArOT CUCTEMbI
obopotHoro BogocHabxkenus (COB) [2].

[TonnmutouHas Boaa — BoAa, JoOaBisgeMasi B CUCTEMY OOOPOTHOTO BOJOCHAOKEHUS IS
BOCIIOJIHEHMS TIOTEPb, CBS3aHHBIX C IPOAYBKOW, YTEUKOH, YHOCOM M MCIIAPEHUEM BOJIBI, a TAKKE
C IEPEXOOM €€ B MPOAYKIUIO U OTXOABI [7].

O6opoTHas Boja — BOJia, MCIIOJIIb30BaHHAsI B TEXHOJIOTMYECKOM IPOLIECCe WU JUIS
OXJIQKJIEHUS MPOJTYKTOB U OOOPYJOBAaHMS U IMOCJIE OYUCTKU M OXJAXKIEHUS B TPAIUPHAX WM
JIPYTUX COOPYKEHMSIX CHOBA Io/1aBaeMas Juisl Tex ke uenei [47].

Cucrema o6opotHoro BomocHaOxkeHuss (COB) — cucrema BOJHOTO XO35HCTBA
OPENPUATHHA, TPOMBIIUICHHBIX Y3J0B MPOM3BOJCTBEHHBIX KOMILJIEKCOB, OOeCIeYMBaroas
BO3BpAaT BCEX JKUJIKUX OTXOJOB IIOCIE COOTBETCTBYIOIIEH OOpabOTKM Mt TOBTOPHOTO
UCIIOJIb30BaHUS WIIH NepepabOTKH Ha BTOPHYHOE ChIPhE.

Ha cerogusmnuii 1eHp BOJI0OOOPOT MPEANPUATUI YEPHOH M LIBETHOW METAJUTYpIHU IO
oTpaciu okoJio 80 %, B 4aCTHBIX CIydasx OTIEIbHBIX 3aBOJIOB ATOT MOKa3aTeNlb JOXOAUT 110 97%
(HoBonumnenkwuii Metammypruueckuii Komousar) [6].

[Ipumenenne cucteM OOOPOTHOTO BOJOCHAOXKEHMSI ONpPaBIaHO Ha OOJBIIMHCTBE
IPOMBINUIEHHBIX ~ METATYpruueckux  npeanpusatusx. OrpomHble  KOJIWYeCTBa  BOJBI,
MCIIOJIb3YEMOM JUISl OXJIAXKACHHUS, HE 3arPSI3HAIOTCS WM 3arpsA3HSIOTCS BECbMa HE3HAUUTEIIBHO, a
JUIIb HarpeBaroTcs. EcnM mocne HCIosib30BaHUs HarpeTyro BOJY OXJaXKIaTh, TO OHA MOXET
UCTIOJIb30BaThHCSl CHOBA Ha TOM K€ 00bekTe. [Ipu 3TOM MOAMUTOUHYIO BOLy MCIIOIB30BATH TOJIBKO
JUI BOCTIOJIHEHHsI moTepb Inpu obopore [2]. Hepeaku ciaydanm HeIOCTaTOYHON MOIIHOCTH
UCTOYHUKA BOAOCHAOXeHus, e ucrnoiab3oBanue COB sBisercs eIUHCTBEHHBIM BO3MOXHBIM
BapuaHTOM. Takum o00pa3oM, HCIOJIb30BaHHE OOOPOTHOTO BOJOCHAOXKEHHS CTAHOBUTCS
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HSKOHOMHUYECKH BBITOJHO U 00amaeT OOJIBIIUMHU BO3MOXKHOCTSMH B YJICIICBICHUU CHUCTEMBI
TEXHHYECKOTO BojocHaOkeHus. [1o xapakTepy MCIOIb30BaHUS BOJIBI CHCTEMBI BOJOCHAOKEHUS
MOJIPA3CIAIOTCS HAa: NPSIMOTOYHBIC, MPSIMOTOYHBIC C IOBTOPHBIM HCIIOIH30BAHHUEM BOJIBI;
000pOTHBIC: KOMOMHUPOBAHHBIC; 3aMKHYTHIE [6].

Bapuanuii pa3iauuHbIX CcXeM CcHCTeM OOOpPOTHOTO BOJIOCHAOXKEHHS MOXKET ObITh
HecKoibko. Cxema B0J10000poTa MoAOUpaeTcst UCXO0/ U3 YCIOBUN KOHKPETHOTO MPEANPUITHS B
3aBHCHUMOCTH OT M3MEHEHHS IapaMeTpoB BOJIbI B Ipoliecce ee mnoTpebienus. Yamie Bcero Ha
MPOMBINIICHHBIX TPEINPUITHSIX UMEETCS HECKOJIBKO BOJOMOTPEOUTENICH Pa3IMUHBIX KAaTeTOPUit
BojonoTpedneHus. s BogoCHAOXKEHHMS TAaKUX MPEINpPUSTHH pa3pabaThIBAIOTCS CHUCTEMBI,
YIOBJICTBOPSIONINE YCIOBHUSIM KOHKPETHOTO 3aBOJa, OOBEAUHSSI HECKOJIBKO Pa3IMYHBIX CHCTEM
BOJIOCHAOKEHUS JIJIs1 00eCIIeUeHUsI UX CBEXEH BOJOM TpebyeMoro kauectsa [6].

[Tpu paboTe cucTeMbl 000POTHOTO BOJAOCHAOKEHUS YACTh BOJIBI TEPSETCS C YHOCOM — Qyu,
ucnapeHueM — Quen, yTeukor — Qyr, TPoayBKOM — Qnp U MpH BBIBOJIE HEKOTOPOH Oouibliie He
UCIIONIB3YeMOM 10511 BOIbI — Qcop. UTOOBI coOMIOAaNCS Oanane B CUCTEMY BBOAUTCS HEOOXOAMMOE
KOJINYECTBO YMCTOM BOJBI — Quer. KomuuecTBo cBexel BOIBI OOBIYHO COCTABISIET IPUMEPHO 5-
7% oT 00111er0 KOIMYecTBa MOTPedIIIeMOil BOIbI Ha TPou3BoACTBE. OHO OIICHUBAETCS C IIOMOIIIBIO
MaTepUaIbHOro OaylaHca CUCTEMEI [2]:

Qucm = Qyn + Quen + Qym + Onp + Qcop 1)

Hcnons3oBanne COB mo3BossieT MUHUMH3UPOBATH BEIOPOCHI CTOKOBOW BOJIBI B BOJIOEMBI,
COKPATUTh PaCXO/Ibl HA CTPOUTEIHCTBO BO103a00PHBIX COOPYKEHUH U CTaHIUI 1-0ro moabsema, a
TaKkK€ OYHUCTHBIX COOPY)KEHHUH TPHUPONHON BOABL. Takue TMpPeuMyIIecTBa SBISIOTCS
CYIIIECTBEHHBIMU apTryMEHTaMHU MIPHU BHIOOPE CUCTEMBI BOAOCHAOKEHUS.

OIIGHI/ITI) MIPOAYKTUBHOCTH yHOTpC6J'I€HI/I$I BOAbI Ha MNPCANPUATHN U TCEXHHUYCCKOC
COBEPIIICHCTBOBAHNUE IPOM3BOJICTBEHHOTO BOJOCHAOKEHUS MOXKHO HCIIOJIB3Ys CIICTYIONTHE
nokazarenu [47]:

Texaunueckoe COBCPHICHCTBO CHUCTCMBI BO}IOCHa6)K€HI/I$[ MOXXHO OLICHHUTH KOJINUYECCTBOM
MCIIOJIb30BaHHOW 00OPOTHOM BOABI B IPOIEHTAX:

Q06
P = x 100
o6 Q06 + QI/ICT + Qc

r1e Qosop, Quer , Qc - pacxor 060POTHOM BOJIBI, 3a0MpaeMoii U3 UCTOYHUKA
BOJIOCHA0KEHHUS CBEXKEH BOJIBI, BOJIBI, IIOCTYMAIONIEH C CBIPhEM U PeareHTamH.

Cpennee 3HaueHue Pos ~ 60% (17151 OTAETBHBIX TPEAIPUITHNA YEPHON METALTypIriH,
XUMHUYECKON IPOMBIIIEHHOCTH OT 75 110 95%).
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Using real technique simulators in the training of military personnel

Tadjiev J.A., Yusupov B.K., Muhamadov B.O.
Military Institute of information communication technologies and signals Tashkent, Uzbekistan

In this article the usage necessity of military equipment such as software stimulators in
conditions of significant restrictions on the supply of equipment for military institutes is discussed.
In this case outdated and inoperative existing equipment are taken into consideration. Moreover,
the description of simulators, intended purpose of them are analyzed. The most important aspect
Is that, in the article personal opinions and conclusions about the importance and necessity of
simulators in the military field are expressed.

Key words: military institutes, virtual training system, military equipment simulators,
teaching cadets (military students).

In a situation where there are significant restrictions on the supply of new equipment to the
military institutes, it is most expedient to create and use virtual simulators of relevant products for
teaching cadets, organizing educational work. It allows not only to provide theoretical knowledge
to cadets, but also to form certain practical skills in the maintenance of equipment in conditions
not called "hardware”, as well as a comparative analysis of the results of the work performed.
Figure 1 shows examples from military machine simulators.

Fig. 1. Samples from simulators of military equipment.

The effectiveness of the simulators can be seen in the example of the American military
training process. “The world’s largest virtual training system, Combined Arms Tactical Trainer
(CATT) developed through Lockheed Martin under contract with the British government, connects
up to 400 war fighters, enabling them to train together in a computer-generated environment.

Soldiers at each training center enter a vast network of linked simulators and emerge onto
a virtual battlefield where they can train together in real-time. Figure 2 illustrates the same
situation. Training aimed at improving the military training of cadets is carried out using
simulators. The realistic, geo-specific environments support training for ground, air, logistics and
other components of the modern-day battlefield” [1]. “If used correctly, a good training aid or
simulator can improve a Soldier’s skills and provide vital safety training before the Soldier is in
the actual situation”[2].
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& RAR
Fig. 2. The process of using the simulator during the practical training of cadets

First, anyone who wants to know about simulators is required to have knowledge about
what purpose simulators are used in the military field. Virtual simulator (simulator) is a type of
software that allows you to quickly get and comprehend information about the location of the
product, its internal device. In addition, it allows you to study in detail the basics of operation of
the product as a whole and its individual units. The software product helps to be acquainted with
the complete cycle of processes to check the performance of the product and prepare it for
operation. An effective simulator should have a clear and user-friendly interface for searching and
viewing the required information. To ensure full autonomy of pedagogical processes in the
teaching system, some simulators used both in the lessons and in the exam mode. This allows
cadets independently identify the device and principle of studied operation. Simulators can be
structurally written for one or more special devices. A simulator written for more than one device
is called a multi-faceted simulator. given the availability of so much equipment in a military chair
setting, it is preferable that the simulators be versatile. For example, one simulator can be used to
prepare cadets of various trained military specialties for training purposes correct use of the
product in training mode and to check the correctness of assimilation knowledge, skills and
abilities in test control mode. Figure 3 shows the use of military tank simulators. The use of such
simulators instead of military technicians is very beneficial, as mentioned above. “The simulators
are a great help in creating the desired environment without any special conditions and training
and enhancing the practical experience of the cadets. The creation of a simulator and its widespread
promotion in the practice of training cadets in military educational institutions is a very purposeful
work™ [3].

As mentioned above, meeting the need to use simulators will significantly reduce the
volume of delivery of real equipment to military institutes. Simulators of heavy military
equipment, such as tanks, are also being targeted in Russian military operations.
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Fig. 3 American military students undergo remote targeting practice in simulators.
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“The use of the simulator makes it possible to reduce the cost and terms of training of driver

mechanics, to reduce the consumption of the motor resource of fuel and lubricants in educational
institutions and training units of troops” [4]. In addition, the advantages listed below further
expand the scope of use of the simulators beyond the actual techniques.
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“The advantages of using the simulator in the educational process:

conduct most of the types of classes in a quality manner;

deeply study the device, possibilities and ways of using products;

effectively use technical teaching aids in training sessions, and to exercise objective control
over the quality of education.

learn and acquire skills to work with missing or inoperative equipment

improve the quality of learning through the visual learning process;

conduct classes in the classroom at a convenient time without the need to go to the field,;
accurately calculate test results;

increase the involvement of cadets in the learning process”[5].

Hence, as long as we have given a sufficient understanding of what simulators are, a brief
description, and the advantages of use, we will now study the requirements for simulators by
dividing them into a group of basic and additional requirements.

Basic requirements:

The interface should be as close as possible to real consoles and controls product;

The dynamic model of the technological process should take into account the main
interrelationships real parameters;

The simulator should allow analyzing and evaluating the actions of the trainee (test
subject).

Additional requirements:

When creating a simulator, it is necessary to use modern multimedia technologies, allowing
to present the necessary educational material in an easy-to-learn form;
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2. The simulator must be platform independent, that is, run on any device;
3. Ensuring the autonomy of the learning process by introducing the “training” mode;

If we consider the methodological part, it would be expedient to use pieces of field
photographs, product diagrams, its individual parts and control and testing equipment to describe
the training material. The lack of tendency to diversify the learning process and the lack of real
technology necessitates the organization of training with the help of simulators.

From the above analysis and research, it can be concluded that the use of simulators further
enhances the quality of teaching by improving the quality of teaching of cadets and involving
students in the learning process. To sum up, it should be noted that the use of simulators allows to
create the desired conditions for cadets to improve their skills and acquire new knowledge, has the
advantages of saving enormous power, money and techniques. The issue of practical application
and development of simulators is developing rapidly as a new direction in the field of military
science.
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Automated monitoring system of attendance of students in creation of smart
universities based on radio frequency identification technologies
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The use of technological advantages has changed the way individuals interact with their
university environment. The use of the system will allow to manage all processes in the university
and will consist of four modules - educational, scientific, managerial and financial. Registration
of student attendance in universities plays an important role in the formation of the status of the
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university, this article considers an automated system for monitoring student attendance using
RFID technologies. Radio frequency identification (RFID) is getting popularity among
identification technologies owing to its low cost, light weight, reduced size and inexpensive
maintenance.

Keywords: smart university, RFID technologies, monitoring system, software engineering,
communication.

At the present stage of the development of education in our country, there is a question
about the features of maintaining progress and monitoring student attendance at educational
institutions. The relevance of the chosen topic is due to the fact that academic attendance, by which
we mean the system of the presence of students in the classroom in order to master the educational
program, has almost always been an important problem of the educational process. Academic
attendance is one of those categories that, on the one hand, serve as an object of management of
the educational process, on the other hand, in many ways predetermine the education and
upbringing of children and young people. Academic attendance as a socio-pedagogical
phenomenon determines the academic performance and education of students.

Nowadays, in many educational institutions, the issue of electronic attendance control
remains relevant. Accounting and monitoring of students' attendance at training sessions is carried
out in order to ensure maximum efficiency of the educational process, improve the individual and
independent work of students. However, due to the lack of resources or the incompetence of the
heads of educational institutions, attendance control is carried out entirely by human resources [1].

Education in a smart environment supported by smart technologies, making use of smart
tools and smart devices, can be considered smart education. The multidisciplinary nature of this
emerging technology requires skills from various engineering fields. Due to the growing use of
RFID in various economic sectors, it seems essential to educate engineers, and technicians, to
better master this technology. For this purpose, an RFID engineering technology curriculum may
be established using different approaches. In this respect, we observe that novel technologies have
been widely adopted in schools and especially in universities, which, in many cases, exploit cloud
and grid computing, Next Generation Network (NGN) services and portable devices, with
advanced applications in highly interactive frameworks. Thus, we can say that smart universities
are already here. Nevertheless, smart education is just the upper layer, though the most visible one,
and other aspects must be considered such as:

- Communication.

- Social interaction.

- Transport.

- Management (administration and courses).

- Wellness (safety and health).

- Governance.

- Energy management.

- Data storage and delivery.

- Knowledge sharing.

- IT infrastructure.

- Environment.
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From the users' perspective, smart education is mainly related to the use of mobile web
technology, which fosters a new conceptual model of mobile education in which teaching and
learning activities are performed using ubiquitous computing.

In this article, the authors propose a way out of this situation by using RFID technology
and using an automated system for checking attendance. With this technology, we will avoid the
problems of inefficient use of time and the lesson will be completed without wasting time on
manual checking. Radio frequency identification (RFID) is a technology that uses radio waves to
transmit data from electronic tags, called RFID tags, which are attached to an object by RFID
readers to identify and track that object. Some RFID tags can be read from several meters beyond
the line of sight of the RFID reader [2]. RFID-based systems are widely used in various areas of
the industry, such as: product tracking before production and installation, inventory control,
parking access and parking control, container tracking, ID badges and access control, hospital
equipment tracking, etc.

- Ability to overwrite. RFID data can be rewritten and supplemented many times, while the
data on the barcode cannot be changed - it is written immediately when printed; - No need for line
of sight. An RFID reader does not need a line of sight to the tag to read its data. The mutual
orientation of the tag and the reader is often irrelevant. The labels can be read through the
packaging, making them concealed [3].

To read the data, the tag just needs to get into the registration area, including when moving
through it at a sufficiently high speed. In contrast, a barcode reader always needs a line of sight to
read the barcode; - Longer reading distance. An RFID tag can be read at a significantly greater
distance than a barcode. Depending on the tag and reader model, the reading radius can be up to
several tens of meters;

- More storage capacity. An RFID tag can store significantly more information than a
barcode. Up to 10,000 bytes can be stored on a 1 square centimeter chip, while bar codes can hold
100 bytes (characters) of information, which would require an A4 sheet size to reproduce;

- Support for reading multiple tags. Industrial readers can simultaneously read several
dozen RFID tags per second using the so-called anti-collision function. The barcode reader,
however, can only scan one barcode at a time;

— Reading tag data at any location. In order to ensure automatic reading of the barcode,
standards committees (including EAN International) have developed rules for placing bar tags on
commercial and transport packaging. These requirements do not apply to RFID tags. The only
condition is that the tag is within the scanner's coverage area[4].

The main goal was to create one system with one centralized server, to which all PCs in
the university classrooms are connected using. Thus, this means that all data will be stored in a
single database, which means control over all data is easy and secure. All classrooms must be
equipped with: 1.- computers for teachers; 2.- RFID readers for reading RFID cards of students.
The purpose of using a webcam is to authorize and verify students who transfer data from their
cards to a computer, as there may be cases of using cards by third parties. Accordingly, using a
webcam, at the end of the day we will be able to check if all students have used their card. Next,
the description of this system and its each function will be considered.

The principle of operation of this technology does not require long trials and special
knowledge in the field of computer development. Each employee and student receives a card with
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a special RFID tag containing certain information about the object. The tag can be considered as
a mobile or stationary reader, after which all information enters a single computer base.

AUTHENTICATION

Username:

Password:

(J keep me logged in

Fig. 1. Shows the appearance of this part of the program.
When the teacher enters the classroom, he writes his username and password to authorize
himself in this system on the computer, after which this system will check the students’ RFID
cards.

TEST

16.09.2020 =]
Show 10 ¢ entries Search:

2020-09-16 IN LESSON1 LESSON2 LESSON3 LESSON4 LESSONS LESSONé6 LESSON7 FREE out

TEST

Showing 1 to 1of 1entries

Fig. 2. The main page of administrator.

The main page of the administrator has full access to all data, namely: students (including
the faculty and the group), teachers (the subjects they teach), university staff and all classrooms in
which the lesson is conducted. The administrator can add or remove employees, students. Change
the schedule, as well as the audiences in which the lesson will be held.

When a student enters the classroom, the RFID reader automatically reads the RFID card
ID. This identifier data) will be sent to the PC. The system will compare the received data with the
information on the DB. After a while, the teacher, by pressing the "Submit / Confirm" button, save
all the collected information to the Database of the current day and for this lesson. Thus, by using
RFID cards, we can solve the problems with manual check of attendance and avoid all problems
in this regard.

There are many RFID options available in the RFID market today, designed for a variety
of applications. There are stationary and mobile (portable and standalone) RFID readers that are
placed on controlled items. Mobile readers allow the user to solve all or some of the above tasks
at the place of storage (placement) of control items[5]. Almost all of them use built-in computers,
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which leads to a rather high cost, but provides the versatility of these devices. Their use also
requires a fairly high professional training of personnel. As a result, there is a contradiction
between the need for remote solution of the above problems and the total cost of their ownership
and methods of solution. Summing up, we can draw the following conclusions regarding the
benefits of using RFID technologies:

1. Automatic control over the movement of students and staff. Daily recording of each
action of the object with a record of the exact time and location, you can visually see the results of
the work of each employee. Parents will always know what their child is doing during school
hours, and it will be easier for you to determine which employee deserves a promotion or bonus.

2. Significantly increases the accuracy of data recording and processing. Provides accurate
registration through the checkpoint of each student, eliminating the possibility of error due to
human error.

3. Reduces time costs. You do not have to draw up reports on the work of staff and spend
time filling out paper documents. Get a detailed report on the activities of each team member at
any time using the RFID system[6].

For further work, this research should be expanded by adding new modules and make some
updates and changes. We are planning to add new modules such as "Library system", "Door
control”, "Payment systems", "Parking system — for allocation of parking spaces and for entry /
exit of cars. "At the same time, other cards must be checked and planned to replace the cards used
for this project, so the cards those used for the research turned out to have a lower degree of data
protection; moreover, new cards must have sufficient memory to store more data inside these
cards.

In this study, the authors have shown that it is possible to build a system using RFID
technology. This system is flexible, which means that we can expand our system by adding
additional modules. The cards used for this system are RFID cards, and the algorithm used in this
system has shown stable and reliable results, in addition, this algorithm provided good protection
for our important data, which we store in these cards. These cards can be used in universities,
moreover, we believe that they can replace student cards that are technologically outdated. Staff
and students can use these maps in many places, inside the university, as shown in this project. In
the future, we can continue to work by adding more functionality to the system, and also by adding
new solutions for card security. RFID technology will continue to evolve and we must use it
functionality. The main purpose of this study is to show the possibilities the use of RFID
technology and the possibility of building a system based on RFID technology.
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AX00poT XaB(CHU3IMIHHU TABMHHJIALI KCIIEPT TU3UMHU YUYH OMJImMiap
0a3acHHY IAK/UIAHTHPHUII AJITOPUTMH

Hopmamoes IL11. b.
Myxammao an-Xopasmuti Homuoaeu Towkenm ax60pom mexHoA02UALAPU YHUBEPCUMemU
Kapwu ¢punuanu, Y36exucmon

Myxum WiMHii Ba TabIUMHNA axO00poT Oa3anapu Ba KyTyOXOHa pecypciaapyuHu XHUMOsIall
Oyiinya TaAKUKOTIAPHUHT PHUBOXKJIAHUII XOJATHMHHU TaxJIUJI KWIUII KOPIOpPaTUB axOopoT
KyTyOXOHa TapMOKJIapy XaBQCHU3JIUTMHU TabMHUHJIANI MYaMMOCHUHUHT  J0J3apOJUTHHU
kypcaragu. Koprnopatus kyTyOXoHa TapMOKIapu axO0poT alMallMHYBH Y4yH YHIa0 Ba XarTo
1037120 KyTyOXOHAJapHH ¥3 MUMTa OJIaJM Ba yiapaa ax0opoT XaB()pCHU3TUTHHU TabMHUHJIAITHIUHT
TYypJIM JapakaJard BOCHTANAPH Ba YCYJUIapu KYJUTAaHWIATU. YOy TaIKUKOT HaTWXajlapu
DIIEKTPOH KYTyOXOHAJIAPHUHT KOPIIOPATHB TAapMOFHIA EKCIePT THU3WMHUAAa WIMHH Ba YKYB
MabJIyMOTIApUHH PyXCalli3 KUPHIAAH XUMOsI KMJIUII YUyH (oiinananuiaiy.

Kaumt cy3aap: skcnepT TU3UMH, ax00poT XaB(PCU3IUTH, KOPIOPATUB TapMOK, MIMUIL-
TEXHUK Ba TABJIMMIa OUJI pecypciiap, HOpaBIIaH MaHTHK.

WnmMuit MabiymMoT/Iapra KHpUIIHA TAbMUHJIAHANTAH 3JIEKTPOH KYyTyOXOHasap Ba ax0opoT
MapKasjlapy 3HI KUMMAaTJIM WIMUH Ba TabJIMMUNA MabIyMOTJIAPHUHT 3rajapu OYaud KOJIMOKA.
lynuHT yayH OyHmai axOopoTiap XaB(CU3IMTHHA TaAbMHHJIANI — YIApHU pyXcaT dTHIMaraH
doigananunapian XuMosutaml Jofi3ap0 macanara ainaHuO Oopmoxma. MiMuii-TeXHUK Ba
tapumra oupa pecypcrap (UTT) XuMOsSCHHHM TanKWK STHIN Ba YHUHT SIHTH YCYJUIapH Ba
BOCHUTAJIAPHHN SPATUIIHUHT MYXHMJIMTHHH KyHHJard OMIJUIAp Ba TEHASHIWsUIAp OwWiiaH
KYpcaTHII MyMKHUH:

— UIMHH ax00poTiap Xa)XKMU Ba YHUHT (oiJalaHyBYMIApU COHUHUHT KECKUH OIIUIIIN;

— WIMHH-TaJIKUKOTJIAp HATHXKATAPUHUHT TEXHOJOTHSIIAp, XapOui, UKTUCOI Ba OM3HEC
Xam/Jla TabJIMM TU3UMH PUBOKIIAHHUIIUTA TABCUP AAPAKACHHUHT IOKOPHITUTH;

— uiMHu ax0opoTiap (MEKTPOH WIMHK KypHAIap, KUToOIap, MabIyMOTaap Oazamapu
Ba X K.) Ba yJapra o0yHa KHWMaTHHUHT OO OOpHUIIIH;

— JIOKaJI Ba TI00aJ1 TapMOKJIap/ia 3JIEKTPOH WIMHI pecypcliapra KUpUIIra MyJDKaJTaHTaH
3aMOHAaBHH aXOOPOT TEXHOJIOTHSITAPH Ba TEIEKOMMYHHKAIIAS BOCUTAAPHHUHT PHBOKIIAHHIIIH;

— TAIIKUJIOT pax0apiapy Ba MYTaxXxacCHCIApUHUHI MaBXyA TaxAuuap, axO0opoTnaH
pyxcarcu3 (QoigamaHUIl BOCHTaJIapy Ba XHMMOsS dYOpajapuaaH eTapiu Japaxana xabdaplop
HMACIINTH;

— KMMMATJId WJIMHHA axOopoTiapHU TapKaTuil Oyiinya axOopoT KOHCOpLMyMJap Ba
OupramnMaIapHUHT PUBOKIIAHUILIH.
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Bynnan Tamkapu UTT pecypcimapHuHT O0IIKa Typaaru axoopotiap ounan Kuécnarania
KylHJIaru XyCyCHsITiaapy yIapHHUHT XUMOSACUTA MOC EHJIAITYBHH Tana0 KUJIAIH:

—UTT ax6opot pecypcnapu 6axocu y3rapyBuaH. AsHu, OyHAAM TypIaru axO0pOTIapHUHT
0axocu BakTra OOFJIMK X0JIJ1a OMp KaH4Ya OMUJUIAp TabCcUpHaa y3rapud 6opanu;

— ax00poT pecypClIapuHUHI OYMKJIUIU. SIbHH, OyHIall axOOpOTIApHUHI KYNPOK
KOH(HICHIIMAJUIUTH SMac, Oanku yiapjaH (oiianaHa OJUIUIMKHY Ba IXJIUTIMTMHE TabMHUHIIAII
Tanad 3TUJIAH;

— TYpJId KYpPUHHIIUTApAA TaKIUM STHIUIIH. SIbHU, aXO0OpOoT KyTyOXOHa TapMOKJIapuaa
TYypJIM XWJI MyXUMIIWIMK Japaxacura Ba (oiijananyBuwiapura isra OyiraH MarTH, XXaJBal,
rpadukK, ayauo, BUJe0 Kabu KypUHUILIApAArd axO00pOTIapHUHT MaBXYy NI H;

— WiaMUR axOOpOTJIapHUHI BSrajlapy Ba YJIapHU HIUIA0 YMKapyBUWIAp YpTacuaaru
paKoOaTHUHT PUBOKIIAHUIIIN;

— UIMHHA aXOOpPOTIAPHUHT UKTUCOIUET Ba OM3HECHU IOPUTYBUM MYXHUM OMMII cUdaTtuia
KHHUMaTUHUHT OO OOPHIIIHN.

AXO0poT-KyTyOXOHA THU3MMJIapu MablIymMoTiap Oa3zacu, BeO-calTiiap, KypuiMaiap Ba
TU3UM MabMypjlapy TOMOHMJAH OOLIKapuiIaguraH JacTypuil TabMUHOT KaOu yMymui
aKTUBIApHH y3 muura onaau [1]. Kyn kyryOxoHamap my/uiiK WHTEpAaKTUB XU3MATIapHHU TaKIn(
kunmaay. KyryOxoHa Tu3uMiiapuaa KyTyOXoHa Xu3MaTiapuaad (oilalaHuIra pyxcaT OJIHII
OJIaTHH XOJI IMAC, YKYBUMJIAP Y3JIApUHUHT pylXarTra OJMII €3YBIAPUHU SPATUIILIIAPU KEPAK, YHIA
MaH3WI, TenedoH pakamiapy Ba OOIIKa MIAXCH MabiayMoTiap Oynuimm kepak. by xaBdcuzmuk
TanabnapuHu siHaAa omupaau [2]. KyryOXxoHamapHUHT 3JI€KTPOH XYXOKaT aillaHUII TU3UMIIApH,
AJIEKTPOH TYJOB TH3UMJIApU Ba KyTyOXoHa Xoaumiapu Ba (oiJalaHyBUMJIAPUHUHT IAXCHUH
MabJIyMOTIapu XaB()CU3IUTMHE TaAbMHUHIIALI JKy1a MyXuUMIup [3].

DJeKTPOH KyTyOXOoHa pecypcllapiHU XMMOs KMIIHIL Macajianapy Oup HeuTa ajabuérinapaa
kypuO uukwirad [4, 5]. bab3u xomnapaa, xarro kumMat UTT mabnymoTinapra oOyHa OYIUIIHUHT
KMMMAaTIurd OyHaail Oazajmapra pyxcaTCH3 KHUPHUIIHM KENTUpUO YMKApUIIM MyMKHH [6].
DneKkTpoH KyTyoxoHa pecypciapu kynpok XSS, DoS Ba SQL kupumuw KypuHUIIAArA
Taxauuiapra yupaaum [2, 4]. AXOGopoT XaBQCU3IUTMHUHT OY3WIMIIM THU3UMHUHT HOTYFpU
uIamy €Ky MIUIaMail Konmumura, (oiananyBumiap HIIOHYMHMHI CycaluIIMra Ba XaTTo
UKTHUCOAUN HYKoTUIIUTapra Xxam cabab Oymaam.

AxOopor TH3uUMIapu  (QoiaamaHyBuUMIapu  KUOepXaB(CU3IMK Ba  HMHHOBAIMOH
(GyHKUIMSIIapHE camMapalld amajra OMIMPHIN YYyH TEerMIUIM MajlaKkajapra sra OyiIuiuiapu Kepak
[7]. ABBano, kyTyOXxoHamap Ba KyTyOXOoHa TapMOKJapuaa HUMaHU XUMOs KWJIHUII 3apyp JIeraH
caBon TyruwiumM Ttabuuil. by, aBBamambop, Mabiymoriap Oa3anapu: OJEKTPOH KarTajor;
Kyryb6xoHa pecypciapuHuUHT MabiayMmoTiap Oazanmapu; doiinamaHyBumiap Ba XOAMMIIAPHHHT
nraxcuit Mmabsymoriapu; KyryOxoHa MabiyMOTIapUHU KaiiTa HIIUIAII YYYH TacTypUil TABMUHOT
(ax0opoT-KyTyOXOHA TH3WMIIApH); KYyTYOXOHa BeO-caiiTh (calT pecypciapH); Myautd(Imk
XYKYKH OWJIaH XMMOSUIaHTaH ax0opoT pecypciapu; AXO0pOT XHM3MaTJIapUHU TAlIKHII STHII Ba
TaKIUM STHII; Myaccaca MOJIMSIBUN XOJIaTH TYFPUCHIA MabIyMOT MaHOanapH.

Hlynnait knauo, Kyiinnaérran MacaiajJapHy €4HI YUyH KyHuaara GopMauialTipHuiuiap
KUPHUTUIIAIH:

R = {rl, Ty, ...rq} — KOpHOpaTuB axO0opoT-KyTyOXOHa TapMOFUHUHI WJIMHI-TEXHHUK Ba

TabJIUMIa OUJI XMMOSUIAHYBYH PECYPCIIAPU TYIUIAMH, q — PECYPC TUILIIAPU COHH;
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V ={v,, v,, ..v,} — axOopor pecypcaapuHMHI Oapya OYJIMIIM MYMKHH OYyiraH
XOJIATJIAPUHHM 3 WYHMTa OJYBYM Ba3UsTIAp TYIJIAMHU, n — Ba3UATIAp COHHU;

T ={ty, t;, ...t} — axOopoT pecypciapu ydyH OYnIuIIN MyMKHH OyiraH Oapua
TaxXIUAjIap TYIUIaMu, K — TaxIuJiap COHHU;

C ={cy, €3, ...Cpp}— Taxauamapau O6aprapad STHII Yopadapy TYIUIAMH, M — gopajap
COHU;

[ynnait  xkunub, axO0opoT-KyTyOXOHa TapMOKJIapuaa axO0opoT  XaB(CH3IUTUHU
TAbMUHJIAII Macajlacl aHWK V; BasuaAT(Jiap) y4dyH t, Taxaua(Jlap)HH Xamja [1y TaxXJIHIUIapHH
Oaprapad sTum Oyiinya ¢, panuoHan dopa(iap)Hu aHuKiamra oinubd xenwHanu. Kyhinnmaru 1-
pacmjia Ma3Kyp MacajaHu HOpaBIIaH MOCJIMK MOJEIH aCOCHJa €YHMIIl Ba SKCIEPT TU3UMH yUYH
OmmMIIap 6a3acyHM SIPATHUIIT AITOPUTMHU KeaTupuiral (1-pacm).

bBuanmaap 6azacHHE MAK/UIAHTHPHITHHAT YMYMHEIT aJIrOpATME
bomuyanraa JKcHepT.Ia; e o
V-T-C :xagBaanHH praap V-T mocauru 6¥iinda | T-C Mocaarn 6Vitnaa
ax0opoTIapHH TYPYXHHH
MAKJLIAHTHPHII JKCHepTIap 6axocn IKCHepT.Iap 6axocH
KHPHTHII IAKLTaHTHPHIIT
3 ]
bonmannmm
‘ R SIurn V BasmsITaap RN Surn V-T Mocmmk
| AHHNKJIAHTaHMH? AHHKIIaHTaHMH?
BonmmanFmy i DKcrepr-
ax60opoT- s V-T-C | JTAPHIHT [ [
JlapHI MasaymoTiap YMyMHI ’ia Pia
KHPHTHI L Gaszacm pyiixaTtn
I V-T T-C
MOJ[eITH MOJIeIH
bomanrug V-T-C
SKcIlepTIapHI
axbopoTiapHn Mogpeman - l i
: p¥iixaTra ot
IIaKJUTAHTHPHIT ITAKITIAHTHPHIIT
V-T T-C
AN MOCTIUTHHHHT MOCITHTHHHHT
- — === 3KcHepT Gaxocu JKCIlepT DaxocH
‘Bonrmanrir KCTIepTIap TYPyXI
axOopoTnap XaKHarn l
___bazacu MabIyMOTIa SO BN
V-T Gmmmnap T-C 6nmmnap
6azacu Gazacn
Tyramm

1-pacM. DkcniepT TU3UMH Y4yH Ounumiiap 6a3acMHU APATUILHUHT YMYMHH adrOpUTMU

VTKasuiaran TagKMKOTIAp HOPAaBIIAH MAHTHKKA aCOCIIAHTAH JKCIEPT TH3MMIIApP axO6opoT
XaB(CU3IUTY MyaMMOJIapUHHM XaJl KWIHMIIJAa SHI camapaid axO0opoT TH3UMH HKaHIUTUHU
KypcaTaau.

DKcIepT TU3MMUHM SIpAaTHIIIA SHT KUHKWH Ba MachyIusATIM Bazuda Oy Omnminap 6a3acunu
MIaKJUTAHTUPUI, BasUATra TYfpu Oaxo OepaauraH Majakald MyTaxXacCHCIapHH TOIHUIIIUD.
Myraxaccucnap OujiaH JOMMMN MILIAll, Ba3HSATHU TaxX)IMJ KWIKII, aXOOpOTHH XUMOs
KWJIMIIHUHT SIHTH YCYJIJIApUHM YpraHul, IIYHUHTZEK, Owinmiap 0a3acHMHM SHTUJIAII TH3UM
camMapaJOpJIMTMHU CE3UIAPIIN Japa)kaaa OIIHUPaIH.

Douodananunzan adaduémaap pyiuxamu
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MarucTpatypa TabJuM KapaéHNIa MHTELUIEKTYal aX00POT—KOMMYHHUKAIUS
TEXHOJIOTHUSIJIAPUMHM KYUIAIIHUHT Y3Ura X0C XyCyCUSITIapu

Abdypaxmonos O.K., Illaymapoe C.C.
Towxenm Jlasnam mpancnopm ynusepcumemu, Y36exucmon

V36exucTon Pecniyonukacu [Ipesunentu LI.M.Mup3uéeBHUHT “V36eKHCTOHHN sHANA
pUBOXKIAHTHpUII OYitnua Xapakatinap cTparerusicu’aa 0a€H sTwiraH ymoy ¢ukpra JUKKatr
KapaTMOKYMMAaH: “... 10KCaK MeXHONO2UANap, UWIMUL UWIAHMANAp Apamuid, Malakaiu
MYymaxaccuciap mauépiaus, Heaxon axoopom mexnHoaro2usnapu 6030puoa MyHocub ypuH s2aniaul
macanacuea ycmygop axamuamea sea easuga cugpamuoa xapavmusz”’ [1]. Jlapxakukar, TabIuM
*Kapa€HMJa 3aMOHaBUIl axOOpOT TEXHOJNOTHSUIAPHMHM KYIJaml, YKyB-METOAMK Ba ax0opoT
pecypciapu OuiIaH TabMUHIIAIT MyXUM axaMHsT KacO 3taau. bynaa marucrparypa tanabanapuau
VKUTHII Kapa€HUJa acocaH MeJaroruk TEXHOJIOTWsAjgap Ba YHUHI TaMOWMIIJIApU acocuaa YKYB
MAILFYJIOTIAPUHU JOHUXATIApUHU TY3HII XaM/a TallIKWI 3TUIIA 3aMOHABUH MeIaroTuK ycyll Ba
MHTEJJIEKTYal aX00pOT-KOMMYHHKAIUS TEXHOJIOTUsIapyIaH (o jalaHuIl JIO3UM.

“XXI acp ax0opoT TEXHOJOTHSUIApU acpu’ 3KaH, TabJIUM >Kapa€HHUIA SHIU axOopoT
TEXHOJOTHSUIapAaH yHyMIu ¢oiinanaHuira AUKKaT Kapatuil jo3uM. by Oopana TabinMHU
axOOpOTIAITUPUII TAabIUM COXACHMHU METOOJOTHS, YKUTHUII MaKCaJJIAPHUHT TICUXOJOTUK-
NeIaroruk TaJ0uFura HYHaITUPWITaH SIHTH aXOOpOT TEXHOJOTUSUIApU BOCUTAJIAPUHU camMapaiu
¢olinanaHui Ba spaTuil aManuéTy Ounan yambapyac OoFiuK [2].

VKkyB Mmamrynotnapu yTkazumia uHTephA0N yCYIAPHH KYUIAll TabIAM-TapOus
TU3UMUHH  “daoyuiamtupunr”’ TaMOHMWINTa TasHUO, TanabaJapHUHT MAIIFYJIOT JaBOMHUAA
(baoaTUruHU OmMpanM, MYCTakuWid (UKpiam KOOWJIMSTIAPUHU PUBOXKIAHTHUPAIHN, WXKOAUN
TadakKypHU KydaWTHpaad, MYMMOJIADHM €YMMMHU OSHI MakOyJIMHM TaHiam (GaoiausTu
MyCTaxKamJyaiu, allHUKca, WM OJIUIITra OYIraH MHTWIMIIMHUI SHA/1a OLIMpau.
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Maructpatypa Tanabamapra MyTaxacCHCIMK (aHJIApUHUA  YKUTHII  >KapaéHuia
“aommamrupum’  y4yH ~— axOOpOT-KOMMYHHKAIlMs  TEXHOJOTHSUIAPUAAH  XaM  KEHT
doitnanaammmokaa. by Oopanma [3]ra MyBodUWK IOKOpH Mallakaiau Kaapiap Talépiaml ydyH
“DHeprusicaMapaiy OWHOJIApHU Jovmxananr’ ¢aHugaH OMHO Ba WHIIOOTIApP JIOMUXAIapUHU
unurad ymkumaa “AutoCad” Ba 3D MoaneutamTUpPUIl UMKOHMSATHHU OepyBum ‘““‘Autodesk
Inventor” Ba Oomika 3aMOHaBUiIl AacTypiapu OpKajid, OMHOJAru KOHCTPYKUHUSJIAPHU XHCOOIIaIl
aca «Structural CAD», «LIRA», “Base” xabu 3amoHaBUl XHCOO]All AAacTypiiapd acocuja
JoMMXxanaul ypraTuiaaau.

Bynna xap Oup marucrparypa Tanabacu tomoHugad “AutoCad” mactypuma WHIMBHITya
Unuiad YUKWIAETraH JIOWMXAJAPHUHT JOCKHU3JIAPH KOMIBIOTEpPra KUPUTUINO, IOMHMXaarn
OOCKMYMHUHT y311a Oapua rypyx BaKWUJUIapyu TOMOHU/IAH JTIOMUXABUM €YUMHU YKpaHa KYPHUII Ba
¥3 GuKpuHH OWnaMpHII, XamJIa MyXOKamaJaH YTKa3Wll HMMKOHHUSTHTa dra Oymamumap.
[ynunraex, OMHOHU HHEprusicaMapaJopIWrUHU OWHMpUIl y4uyH “Base” Xxucobuii mactypu
OpKalli TalIKi KOHCTPYKIMSUIAPDHU UCCHKIMK (PU3MKacura ol XMCOOJapHU MYCTaKWJI amalira
omupanunap. bynna ymap “Ouepruscamapanu OuHONIapHH Joduxanam’ QaHUAaH Joinxa
UIUIAPUHA “OMHOHU KOMILUIEKCIH JIOMMXanamr’’ acocHia apXUTEKTypaBUW YM3MallapHH WIILIA0
YUKUII, KYPWIHII KOHCTPYKIHMSJIAPUHU XHCOOJam Ba KyprnIl (U3MKACUTa OUJ] XHCOOIapHH
OuMprajivkia amajira OmmpuIn Oyitnda OrIMM Ba KyHUKMaTapura sra Oynaauiap.

VKyB MAIIFyTOTIApUHA MyCTaXKamyIall Makcaauaa ‘“DHepruscaMapann OHHONAPHH
novmxanam Ba Kypuil. JKaxoH TaxkpuOacu”’ MaB3yCHIIard XYXOKaTId BHAEO GuibMiIap
HamMoMMIIUHU Kadenpana daonusT oau® OOpyBUM KHHOJEKTOPHI acocuia TAlIKWJI ATHUITAH.
KuHonekTopuii KypriIuIin 0JJaMUHUHT MOXHP Ba TaXpUOalu KypyBUH-MyXaHAUCIapyu TOMOHUIaH
JoiuxanaHaéTrad, AyHEna Y3 HOMUTa Ba ypHuUra sra Oynran HOE0 OMHONIAp KypHIMIINA OWiIaH
SKUH/IaH TAaHUIIWII UIMKOHUSATUHU Oepaiu.

[y nykTan Ha3apjaaH KaparaHja, acocuil Bazuda TabiuM-TapOus xapaé¢Huaa axoopoT-
KOMMYHUKAIIMOH TEXHOJIOTUsANIapaaH Qolganannd Ttanaba miaxcura ¢GaoausTiv EHIallyB
tamoiunm Oynub, Oy Maructparypa Ttanabacuja Y3WHU-Y3U PUBOMJIAHTUPHIL, MYCTAKHI
¢bukpnai, Y3MUruHA HaMOEH ATHIL, (aoIIAIITUPUIL XYCYCUATIApUHY IaKIIaHTUpaau [4].

by Gopama ukTHAOpPIM Maructparypa TanabanapuHUHT Oup Typyxu “buHo Ba caHoar
VHIIOOT/IApH Kypuiumm” Kadempacuaa “Y30eKMCTOHAA dHepruscamMapand  OMHONAPHH
JoWuxanam Ba 6apro TUI” HYHATUIIN/IA WIMHA-TAIKAKOT UILIAPUTa Kall0 ATHO KEIMHMOKIA.
Xo3upru naBp MoGaifHHIA TAAKMKOT HATHKAJapd acocuiaa Y30ekucToH PecrmyGmukacu
WNHTennexTyal MyJK areHTJIMTY TOMOHHU/JIaH:

. “Typap-xoii OMHONIapH TAHEJTU JeBOpJapy TepMoOsHruiamra capd Oymaauran
WHBECTUIMSUIAPHU KOIUIAHUIIWMHU XucoOmamr” Homiu OXMmap ydyH sipaTHITaH XUCOOU
nactypura Ne DGU 04569 I'yBoxnomacu 13.07.2017 iiunna;

. «Bino va inshootlarni tekshirish va qayta tikalsh» HOMIIM s1ekTpoH VKyB
kymianmacura Ne000551 I'yBoxnomacu 4.09.2017 itunna;

. “Kam KaBatiia Typap-»Koi OMHOJIapH FUIIITIIN IEBOPJIAPUHU TEPMOSIHTHIAIITa capd
OYnaauraH MHBECTHUIHSIIAP KOTUIAHUIIIMHN 0aXOJAIIHUHT KCIpecc yeynu” HoMIu DX Map yayH
spatuirad xucoouit nactypura Ne DGU 04818 I'yBoxaomacu 17.10.2017 iunpa;

. “V36eKHCTOH XyAyIHd Y4yH OHMpraiMKia TAbMHUHIAHYBYH Kod(D(HIHEHT Ba
UXTUEPUI OpUEHTHPIIAHTaH [03ara TyIaAurad Ky€Eem paauaisicuay xucoonam” Homnu D XMiap
yuyH sipatwirad xucoouit gactypura Ne DGU 04975 I'yBoxnomacu 18.01.2018 #imnga Gepunras.
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Hatwxkana tanabanap y3 onaura KyHUITaH WIMHNA MacalalapHH YpraHud 4ukKuO TaxJIHil
KWINILI, MakcaJ Ba BasudasapHd Oenruiami, MacallaHd CYUIIHUHT YCYJI Ba BOCHUTAJapHU
AQHUKJIAIl, WIMAK-TAAKUKOTIAPHH HAaTH KaJIAapHU TaxXJIMJI 3THILL, XyJIOCa YNKAPUI Ba Kapop Kalys
KWIMII OyliWya Majlaka Ba KYHUKMayapra sra Oyiamgwiap. byHma memaror 3uMmacupa yiap
GaonuATHHU MabiIyM HyHamuimra coiaul oOopHIl, yMyMHH (aoiMsITHH Ha30paT KWJIMIL,
Mypakka0d BasusTIapaa WYI-UYpUK KypcaTHI, MaciaxaTiap Oepuil Xamaa ynap (HaoausTHHU
Oaxomamr kabu Bazudanap IOKIaTHIAIH.

Omu6 Oopunaérran WIMHMKA-TaIKMKOTIAPHA — aMaija Ky/ulall  MMKOHUATHHUHT
MaBXy/UIMTUHU Ba JaBJaTUMU3/a €MI-TaJKUKOTUMIApra SpaTuiaaéTraH MapT-LIapOUTIAPHUHT
amanuii udonacu cudaruna Y3bekucron Pecry6nmkacu VHHOBALMOH PHBOXIAHUII Ba3HPIUTH
TOMOHUJAH €MI-TaJKUKOTUWIAP YUyH WJIMHUNH-TEXHUK JIOWHXaJIap TaHJIOBUHU IBJIOH KWJIMHUIIIHU,
xamaa “Pecny0ivka MHHOBALIMOH Fosulap, JioMMXandap Ba TEXHOJIOTHUSIIAp spMapKacu HUHT
daonusATH AKKOJ MHCOJI OYI1a oJaau.

Xynoca YpHHJIa aUTUIII MyMKHHKH, YKYB MalIFyJIOTJIapUHH aX00pOT-KOMMYHHUKAIIMOH Ba
3aMOHAaBUN  MEJAroruk TEXHOJOIWsaapAaH  (QoipanaHuml  Tanabanapia  YKUTHIAETraH
MaTepHaJUIapHU M3YMJUIMK OWJIaH TYna Y3MaliTUpUO OJMII, OJNraH OMIMMIIApUHU aMayuérra
TaJ0UK ATULIAPU YIYH KaTTa UMKOHUATIAP spaTud Oepasu.

Xycycan buHO Ba MHIIOOTIIAPHU JIOMMXAJIAII MyTaXxacCUCIUTHIATH (haHJIApHU YKUTHUIIIA
3aMOHaBUI aXx00pOT-KOMMYHHUKAIUS TEXHOJIOTUSJIAPUHUHT KYJUTaHUITUIIIN:

1. Maructparypa Tanabanapuaa 3aMOHABUI OHHO Ba HHIIOOTIAPHH Y36EKUCTOH HKIMMU
[IAPOUTJIADUHU XHUcOOra osnb JoHuXanam coxacuja WXKOAUM Tadakkyp MIaKIJIaHagud Ba
PHUBOKIIaHAIH;

2. buHOHM noiuxanamia apXuTeKTypaBuil YM3MallapHu WITA0 YMKUII, KOHCTPYKIIHMS Ba
Kypwil (u3MKacura oOuJ XHUCOOJapHM 3aMOHAaBHM KOMIBIOTEp JacTypiapuja OajkapHIil
Marucrparypa TajnabamapyuHu “‘OMHOHM KOMIUIEKCIM Jioluxanamr’” Oyiinya OuiauMm Ba
KYHUKMajapy OWJIaH TabMUHJIANIY;

3. DHeprusicamapaiud OWHOJApPHU JIOWUXAIall WIUIAPUHU Oaxapuiiga Jouxa
TAIIKWIOTJIApU TaKprOacuaaH KeHr (oiIalaHuIl, XaMaa JoHnXa TallKWIOTH MyTaxacCUciIapu
UIITUPOKUAA XHMMOSICMHM TalIKWJI d3TUII OpKaiu (aHHM UIIad YMKapUIIl —coXacura
MHTETPALUACUHY Ky4alTHPUII UMKOHUSATUHY SIpaTay;

4. Dueprusicamapaiay OMHOJIApHU JOHMXaall HyHamTUImuaara Jynéaara Hoéo OMHOIApHU
Joiuxanam Ba Gapro 3THII OYiinua >kaXoH TaXpuOacu OWIaH MHIVIM3 TWINAA TYFPUIAH-TYFPU
TAHUIIUO, KyPUJIUII COXaCHHUHT Y3Ura X0C XyCYCUATIApUHM YeT TUIHJIA YPraHUIl UMKOHUATUTA
sra Oymanu;

5. DHeprusicamapanu Ba “UHTEIJIEKTyall’ OMHOJApPHM XO3UPTU 3aMOH TajalbiapujaH
Kenmu0 YMKUO 3aMOHABUM KOMITBIOTEP MACTypJilapy acoCHa JIOMMXAJIANHU TyXTa dSrajuiaraH
MyTaXacCHC - UIIUTa0 YUKAPHUIIT COXACHa IOKCaK MappajlapHu 3a0T ATUITa KOaup OViaau.

Dondananunzan adaduémaap pyixamu
1. V36exucrom Pecnybmukacu Ilpesupentn I1.MupsuéeBHMHT — “Y36eKHCTOH
PecnyOnukacuHu siHaja pUBOXKJIAHTUPUII OYitnua XapakaTiap CTpaTeruscH TYFpUcHaa TH
7.02.2017 itnnnaru [1®-4947-conmn dapmonn. Y36ekucToH PecryOnukach KOHYH XyXoKaTaapu
tymnamu, 2017 int.
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2. bexmypanoB M., Kypoou6oes K., Tanrpues JI. “Xapakariap cTpareruscu acocuuaa
xKanan Tapakku€r Ba sHrwianum capu’. Tomkent: Fadyp Fymnom HoMumarnm nampuér-marbaa
wxoaui yiu, 2017. 92 6.

3. V36ekucron Pecniy6nukacuuunr Ipesunentunnnr 2012 jiun 21 Maptaaru "3amMonasuit
ax00pOT-KOMMYHHUKaIMsl TEXHOJOTHSUIADUHM SHAJa >KOPUN AITHII Ba PUBOXKIIAHTUPUIL 4HOpa-
Tag6upIapu TYFpUCHAA TH Kapopu. Y30eKHCTOH PecryOIuKacH KOHYH XyXOKATIapH TYIUIaMu,
2012 iu.

4. Illaymapo C.C. Tapaumpaa “UHTEpaKTHB® MENArOrMK TEXHOJIOTHMsUIApUIaH
doliganaHuIHUAT y3ura Xoc xycycuariaapu. «MuHoBamma-2017» XXII - Xankapo wuiMuit
KoH(pepenms. Mnmuit makonanap tymiamu. Tomkent- 2017 i. 56-58 6.

Ta’lim tizimida sun’iy tafakkur qo‘llanilishi

Masharipov S., Xabibullayev I.
Muhammad al Xorazmiy nomidagi TATU Urganch filiali

Magolada o‘quvchilarning fanlardan egallagan bilim darajasi va sifatini solishtirish hamda
milliy ta‘lim tizimidagi farqlarni aniqlash bilan bir qatorda, qo‘shimcha ravishda maktablarda
barcha fanlar bo‘yicha berilayotgan ta‘lim sifati, 0°‘quv jarayoni, ta‘lim muassasasi imkoniyatlari
muhokama qilinadi. Shu bilan bir qatorda O‘zbekiston maktablarida 10 ta maktab misolida ushbu
jarayonlarni o‘z ichiga oladigan “Aqilli maktab” tizimi ishlash prinsipi va istigboli muhokama
gilinadi.

Kirish. Ta’lim jarayonini tashkillashtirish bu davlatning ijtimoiy iqtisodiy holatini
tavsiflab bersa, ikkinchi tomomdan, to‘g‘ri yo‘lga qo‘yilgan ta‘lim kelgusida davlatning
rivojlanishiga bevosita ta‘siq qiladi (Finogeev et.al. (2018); Busemeyer M.R., Trampusch Ch.
(2011)). Bu esa O‘zbekistondagi ta‘lim tizinini strukturaviy o‘zgartirishlar lozimligini ko‘rsatadi.

Ta’lim jarayonida oquvchi tarbiyasi va uni bilim olish ko‘nikmalarni  yanada
mustahkamlash, o‘quvchilarni o‘tilgan mavzularni qay darajada o‘zlashtirganliklarini aniq
baxolash va har bir o‘quvchi bilan individual ishlay olishlari uchun o‘qituvchilardagi eng katta
yetishmovchilik bu vaqgtdi. Har bir bolani fanlarga gizigishi uning dunyo garashi, oilaviy sharoit,
bola katta bo‘layotgan muhit uning dunyo qarashini shakllantiradi, bu esa o‘z navbatida bolaning
qaysidir fanlarga bo‘lgan qiziqishini oshiradi yoki aksincha kamaytiradi. Bunning oqibatida kelib
chiqadigan salbiy (bilimsizlik, tarbiyasizlik va ma’rifatsizlik) holatlarni o‘z vaqtida aniqlay bilish
va unga chora ko‘rish o‘ta qiyin va murakkab jarayondir.

Masalaning qo‘yilishi. Agar aniq bir misol bilan ko‘radigan bo‘lsak, aytaylik o‘quvchi
matematika fanidan 4- sinf, I1-choraklikda bilim saviyasi pasayib ketdi. Bunday holatda o‘qituvchi
nima qilishi kerak? Albatta o‘quvchi bilan alohida shug'ullanishi uchun oldin u bilan o‘tilgan
mavzularni qaysi birida “zanjir” uzilganini aniqlashi kerak. Buning uchun bo‘lsa o‘tilgan barcha
mavzularni o‘quvchi bilan birin ketin savol javob qilib o‘quvchi aynan qaysi mavzularni
o‘zlashtirolmaganidan ushbu fandan olayotgan baxolari pasayib ketganini aniglashi kerak.
Dastlabki izlanishlar shuni ko‘rsatdiki, 1 ta o‘quvchining bir mavzuni o‘zlashtirishini aniglash
uchun gilinadigan savol javobga eng kamida 5-7 daqiqa kerak bo‘larkan. Agar “Matematika”
fanida boshlangich sinflarga bir choraklikda o‘rtacha 50 soat o‘tilishini inobatga olsak kamida 25-
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30 mavzuni bola bilan savol javob qilish kerak bo‘ladi. Bu esa 0‘z navbatida 1 ta bolaga 2.5-3 soat
vaqt degani. Bundan ko‘rinib turibdiki o‘qituvchi bir sinfdagi bollarni bir necha fandan
o‘zlashtirishlarini aniqlashga uchun anchayin ko‘p vaqt ketib qoladi. Tabiiyki o‘qituvchi bu
jarayonlarga vaqt ajratolmaydi. Oqibatda o‘quvchida “ta‘lim zanjir” uzilishi orqgali fan mavzularini
yaxshi o‘zlashtirolmaydi. Biz bilamizki inson miyasi aniqlikni yaxshi ko‘radi, agar miyamizda
noaniq ma'lumotlar yig'ilgan bo‘lsa miyamiz buni avtomatik tarzda o‘z xotirasidan o‘chirib
tashlashga intiladi. Bundan ko‘rinib turibdiki o‘quvchi o‘zlashtirolmagan mavzulari evaziga fan
bilimlarini to‘la egallay olmay chala o‘zlashtirgan bililarni ham esdan chiqaradi.

Ko‘rinib turibdiki o‘rta ta‘lim maktablarida biz anchayin masalalarni hal qilishimiz
mumkin bo‘lgan holda ularni o‘z holiga tashlab quyapmiz. Xozirda ta‘lim berish jarayonida
muammo faqat o‘quvchilarda emas, balkim o*qituvchi ulardagi qobiliyatni va qiziqishlarni aniqlay
olmayotganligi ularning dunyosiga kirib borolmayotganligida hamdir.

Muammoning yechimi. Ho‘sh!!! Muammomiz bor ©!! Uni hal qilish usullari va
mexanizmi ham bor, lekin bitta o‘qituvchi o‘quvchilar bilan o‘sha mexanizmni amalga oshirish
uchun imkoni bormi? Yoki bo‘lmasam bitta maktab psixologi yoxud maktab direktori 100 lagan
o‘quvchilardachi?

Qandaydir tizim bo‘lsa-yu, o‘sha tizim bizdagi ma'lumotlarni tahlil qilib o‘qituvchilarga
qaror gabul qilishga yordamlashsa. O‘qituvchi uchun aniq bir fandan o‘zlashtirishi past bo‘lgan
o‘quvchilarni aynan qaysi mavzulardan ogsayotganliklari, yoki bo‘lmasam umuman qiziqishi
yo‘qligi sabablari, qo‘yingki o‘quvchining oilaviy sharoitlari uning tarbiya olayotgan muhitidan
kelib chiqib dunyo qarashigacha to‘liq bo‘lmasada ehtimoliy variantlarni qisman beraolsa.

Bunday tizimni yaratib bo‘ladimi?! —Ha bo‘ladi. Xozirda jahonning eng katta
kompaniyalari investitsiya kiritayotgan yo‘nalish: Sun’iy tafakkur yo‘nalishlarini qo‘llagan holda
bunday tizimni ishlab chigish mumkin.

Tizim o‘quvchilarni bilim olishi, darslarda qatnashishlari ularning qoldirayotgan darslarini
tahlil gilish, agar tizimli ravshda muntazam bir hil vaqtda qoldirayotgan mashg ulotlarni topish va
ularni bo‘lishi mumkin bo‘lgan sabablarini ota onaga va maktab ma muriyatiga etkazish orqali
ta‘lim tizimida biz shu vaqtgacha turli sabablar bilan e'tiborsiz qoldirayotgan o‘qituvchi va
o‘quvchi o‘rtasidagi o‘zaro munosabatlarni aniglab olishimiz mumkin bo‘ladi. Bundan tashqari
o‘quvchi qaysidir fandan past baxo olayotganini sabablari: fanning qiyinligi, fan mavzularini
ayrimlarini qiyinligi, o‘qituvchi fanni o‘quvchilarga qiziqarsiz va asossiz tushuntirishidan tashqari
yondosh fanlarni ham e'tiborga olishimiz kerak. Biz xozir fanlarning bir biri bilan boglikligi
hagda gapirmayapmiz, biz dars jadvalida yonmayon turgan fanlar hagida gapiryapmiz. Misol
uchun o‘quvchi “matematika” fanidan har kuni a'lo baxo olyapdi, lekin haftaning qaysidir kuni
muntazam ravshda past baxo oladi. Nima uchun? Nima uchun a’lo baxo olayotgan o‘quvchi o‘sha
kuni past baxo oladi. Buni sababi turlicha bo‘lishi mumkin.

- Haftaning ayni o‘sha kuni “matematika” fani bilan birga o‘tiladigan fanlardan
gaysidir biri bola uchun muhum yoki bo‘lmasa o‘zlashtirishi qiyin bo‘lganligi sababdan barcha
digqat e’tiborini shu fanga qaratadi va “matematika” fanidan past baxo olyapdi

- “matematika” fani o‘tadigan kundan oldingi kunda gaysidir fan borki u fan bolani
charchatib qo‘yyapdi.

Yuqorida ko‘rsatilgan misollardanda muhimroq bo‘lgan yana masala bu bolaning
salomatligi, yani uning jismoniy rivojlanishi va tayyorgarligidir. Tasavvur giling birgina
o‘qituvchi butun bir sinfdan imtihon olishi mumkin lekin jismoniy rivojlanishi va jismoniy
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tayyorgarligi normadan og'ishgan o‘quvchilar bilan individual tarzda shug'ullana olmaydi. “aqlli
maktab” tizimida ushbu muammo ham inobatga olingan holda ota-onalar uchun yaratilgan mobil
ilovada bolaning jismoniy rivojlanishi va tayyorgarligi ko‘rsatgichlari berib boriladi. Agar ushbu
ko‘rsatgichlar normadan og'ishgan bo‘lsa u holda ota-onalar uchun maslahatlar beriladi.

Shu va shunga o‘xshash faktrlarni aniglash va ularga echim topish uchun sun’iy tafakkurni
tizimlarini ishlatish ta‘lim tizimida, ta‘lim berish samaradorligini oshirishi tabiiy. Biz ishlab
chiggan tizimda bir necha masalalarni hal qilishda o‘qituvchi va ota onalarni vaqtini tejash
magqsadida sun’iy tafakkur modellari ishlatilgan.

Olingan natijalar va xulosalar

“Aqlli maktab” dasturiy ta’minoti Farg‘ona viloyatida tanlangan 10 ta maktabda joriy etildi
hamda dastur doirasida o‘qituvchilarni o‘rgatish, kerakli jihozlar va moddiy-texnika bazasini sotib
olish va dasturni takomillashtirish ishlari olib borildi.

Xususan, dasturiy loyihani tanlangan 10 ta maktabga joriy etish bo‘yicha quyidagi ishlar
amalga oshirildi:

1. Dasturiy loyiha internet orqali ishlashini inobatga olib, tanlangan 10 ta maktabni kerakli
jihozlar va moddiy-texnika bazasi bilan ta’minlash magsadida, maktablar simsiz (WiFi) tarmogga
to‘liq ulandi.

Buning natijasida, 10 ta maktabning har bitta sinf xonalarida o‘qituvchilar dasturiy
loyihaning mobil ilovasi yoki internet brauzeri orqgali dasturiy loyihadan uzluksiz foydalanish
imkoniyati yaratildi.

2. Tanlangan 10 ta maktablarga optik tolali simlar tortilib, yuqori tezlikdagi Internet
tarmog‘iga ulandi.

Yugori internet tezligida dasturdan foydalanish imkoniyati dasturning samaradorligini
oshirishga xizmat qilishi bilan birga o‘qituvchilarning vaqtlarini tejash imkonini beradi va ta’lim
berish sifatini oshirishga bir gancha qulayliklarni yaratadi.

3. Dasturiy loyiha bo‘yicha tanlangan 10 ta maktablarga quyidagi funksional modullar
o‘rnatildi:

- O‘qituvchilarni bazaga kiritish;

- o‘quvchilarni bazaga kiritish;

- fan va fan mavzularini kiritish;

- o‘quvchilarni sinfga qabul qilish va sinfdan sinfga ko“chirish;

- sinf jurnaliga baho qo‘yish, o‘quvchini xulqini belgilash, uyga vazifa berish va har bir
vazifani alohida baholash, jurnalga baholayotgan vaqtda kam baholanayotgan o‘quvchilarni
alohida ajratib ko‘rsatish;

- sinflarni guruhlarga ajratish (chet tili fanlari, informatika fanlari uchun);

- choraklik baholarni ko‘rish (har bir choraklik alohida);

- mavzularni giyinlik darajasini aniglash;

- o‘zlashtirishi past bo‘lgan o‘quvchilarni fanlar kesimida saralab berish;

- o‘quvchilarni jismoniy ko‘rsatkichlarini monitoring qilish;
- o‘qituvchilarni elektron dars jadvali;

- ijtimoiy tarmoglarga integratsiya qilish;

- darslarga passiv ishtirok etayotgan o‘quvchilar to‘g‘risida

ota-onalariga ogohlantirishlarni avtomatik tarzda jo‘natish (mobil ilova orqali);
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- elektron kundalik (ota-ona mobil ilovasida);

- ota-onalar farzandlarining jismoniy va aqgliy rivojlanishini kuzatib borishi.

4. Dasturiy loyiha joriy etilgan 10 ta maktab o‘qituvchilariga tizimdan foydalanish
bo‘yicha o‘qitish, o‘rgatish ishlari amalga oshirildi.

5. Dasturiy loyihani takomillashtish bo‘yicha bir qancha ishlar amalga oshirildi. Jumladan,

- Foydalanuvchi interfeysi (Ul user interface) yangilandi;

- dasturdan foydalanishda yanada qulaylik va yengilliklar yaratish bo‘yicha
o‘qituvchilarning takliflariga muvofiq modullardan foydalanish interfeyslari soddalashtirildi;

- dasturning ishlash tezligi oshirildi;

- ma’lumotlarni saqlash va qayta ishlashda yangicha texnologiyalar

(spark MILib, GraphX) va algoritmlardan foydalanildi.

Tanlangan 10 ta maktablar tomonidan 2019-2020 o‘quv yili uchun dasturga kiritilgan
ma’lumotlari bo‘yicha sun’iy tafakkur imkoniyatlari orqali quyidagi tahliliy ma’lumotlar olindi:

1. O‘zlashtirish qiyin bo‘lgan mavzular xisoboti.

Dastur mavzularni o‘zlashtirish darajasini maksimal 5 ballik tizim bo‘yicha baholaydi.
Misol uchun,

1.1 Kimyo fanidan 13,21 va 2-maktablarda 10-siflar bo‘yicha olingan tahliliy
ma’lumotlarga (1-jadval) ko‘ra Alkanlar, Alkenlar, Alkinlar va Fenollarga oid mavzularni
o‘zlashtirish o‘quvchilar uchun boshqa mavzularga nisbatan qiyinchilik tug‘dirayotgani aniglandi.

1-jadval.
Mavzular
Alkanlaring | Alganlarning Alkenlar Alkinlar Fenollar
Maktab izomariyasi olinishi va izomeriyasi mavzusi mavzusi
fizik hossalari

13- maktab 0.67 0.14 1.89 2.03 2.06
21- maktab 1.75 2.71 1.68 1.86 0.96
2- maktab 0.97 0.97 1.17 1.37 1.47

Xulosa: 1-jadvaldan ma’lum bo‘lyaptiki, o‘quvchilar uchun kimyo bo‘yicha aynan ushbu
mazularni o‘zlashtirish giyinchilik tug‘diryapti. Xalq ta’limi tizimi aynan mazkur mavzularni
o‘qitish metodologiyasini yanada tushunarli tarzda gayta ko‘rib chiqishi magsadga muvofiq.

1.2. Algebra fani bo‘yicha mavzular 2,21 va 40-maktablarning

10-sinflarida

o‘zlashtirilishi tahlil gqilinganda o‘quvchilar tomonidan quyidagi (2-jadval) mavzularni
o‘zlashtirilishi qiyinchilik tug‘dirgani aniglandi.

2-jadval.
Mavzular
Bashoratlash. Oddiy foizlar, Oddiy ratsional

Maktab Konyuksiya va foizlarni qo‘shish. tenglamalar va ularning
dizyuksiya tizimi
40-maktab 4.18 3.18 3.82
21-maktab 1.77 0.37 0.89
2-maktab 191 1.48 2.67
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Xulosa: 2-jadvaldan ma’lum bo‘lyaptiki, 10-sinf o‘quvchilari algebra fanidan ushbu
mavzularni o‘zlashtirishi 2 ta maktabda qiyinchilik tug‘dirayotgan bo‘lsa, 40-maktabda mazkur
mavzular nisbatan yaxshi o‘zlashtirilgan. Bunda algebra fanini o‘qitishda 40-maktab
metodologiyasini o‘rganish va boshqa maktablarga tadbiq etish fanni barcha maktablarda sifatli
o‘zlashtirilishiga olib kelishi mumkin.

2. Faol o‘quvchilar xisoboti.

Dastur o‘quvchilarning olgan baholari soni, darsda ishtirok etish chastotasi, xulqi va uyga
vazifalarni bajarishi kabi mezonlarga muvofiq ular orasidan faol o‘quvchilarni hamda faol
sinflarni aniglaydi.

Misol uchun, 10-maktab misolida kuzatadigan bo‘lsak, Matematika fanidan 5-“A” sinfida
4 nafar va 6-“G” sinfida 3 nafar faol o‘quvchilar borligi aniglandi.

Shuningdek, 10-maktabda 5-“Ye” sinfining Ona-tili fanidan faollik darajasi maksimal 5
ballik tizimda 4.9 ni tashkil etgan bo‘lib, bunda dastur orqali har bir o‘quvchining faollik
darajasiga ko‘ra sinfning o‘rtacha faolligi aniqlangan.

Mazkur tahlil usuli orgali maktab bo‘yicha o‘quvchilar va sinflarning faollik darajasiga
baho berish mumkin bo‘ladi.
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1. Finogeev et.al. (2018). Life-cycle management of educational programs and
resources in a smart learning environment. Smart Learning Environments, 5 Ne 9 (2018).

https://link.springer.com/content/pdf/10.1186/s40561-018-0055-0.pdf

2. Busemeyer M.R., Trampusch Ch. (2011). Comparative Political Science and the
Study of Education. British Journal of Political Science, Vol.41. (Ne 2) pp 413-443.
https://doi.org/10.1017/S0007123410000517

3. _Sh. Maimunab (2003). Reforming the Science and Technology curriculum: The
Smart School Initiative in Malaysiya. Prospects, vol. 33 Nel (2003).

4. F. Seraji, H.A. Kasani, H.A Adebi, M. Sajedifard. Smart school project in Iran®
Potentials and barriers.

DopMHUpPOBaHHE NMEAATOTHYECKON KOHLIENIUN Y4e0HO-MeTOANYeCKOr0
KOMILIEKCA M0 KYpCY “JOrucTuKa TpaHcmopra”

Kacvimos C. X.
JDrcuzakckuil noaumexHuyecKutt UHCmumym

B cratbe, uznoxxeHsl MeTo1bl (GOPMHUPOBAHUS U peaTU3alUU HAYYHO-TIEIarorn4eckoe
KOHLENIMK Kypca «Jloructuka TpaHcnopTay.

@opMupoBaHUE KOHLENLIUU Kypca U KaXIO0H OTAEIbHO B3SITOM TEMBI CIIYXKHUT
OTIIPaBHOM TOYKOW JUIsi pa3pabOTKM CTpaTerMd KadeCTBEHHOI'O IPOBEJACHMS 3aHATUH U
pa3paboTKU TMEJaroru4eckoil TEXHOJOTHH, CHCTEMY pea3allid HANpaBiCHUs OOY4YEeHHMS,
BOCIIMTAHUSI U HAYYHO-TEXHUUYECKOTO TBOPUYECTBA CTYICHTOB.

TBopueckass peanu3alsi KOHIIEMLHUU CHOCOOCTBYET IOATOTOBKE CIEIHUANNCTA C
Pa3BUTBIM HMHTEPAKTYAJbHBIM W JyXOBHBIM IOTEHUMAJIOM. PaccMOTpUM pe3ynabTaThbl
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PICCJIGI[OBaHI/II;'I o pceajin3anuu HaquO-HGHaFOFquCKOﬁ KOHICHIIMKA KypcCa «MGHGI[)KMGHT

aBToMoOmIBHOTO Tpancnoptay (Tabn.Ne 1, puc. 1).

Taomuma Nel
XapakTepoJIOrHIecKue 0COOEHHOCTH JICKITMOHHBIX U MPAKTUYCCKUX 3aHATHHA
dopma Ocob6eHHocTH
Jlexums-uadopmarus c aneMeHTaMu | B xoze TpaauiHOHHOM JIEKIUU UCIIONIBb3YHOTCS:

(IpaKkTUYECKOTO 3aHSTHS) MTPOOJIEMHOM JIEKIIUU —
KOHCynbTanmu (TIpefcTaBieHne WHGOpMauii -
JTUAJIOTOBBIC)

- TpoOeMHBIE BOIIPOCHI;

- WMHTEpakTHBHAas (opMa Ompoca IO CICHAPHIO
«Bonpock-0TBETH.

- MO3TOBOH INTYpM C D3JIEMEHTaMH HAay4YHO-

HACCIIEA0BATEIIECKIX pabot (HHP)
IIPEToaBaTesl.
3anaun :> Turmel Bompocos |:> IIpumepsr
-Kakumn
-AKTHBH3AIHs Dokycupyromiue npodecCHOHaNBHBIMU
BHUMAaHHS; 3HAHHUSMH 110 OPTaHU3ALHS U
YIIPaBJICHUIO IPOM3BOICTBOM
-Y CTaHOBIICHHE CBA3H JOJDKEH 00J1aIuTh MeHeKep?
MEXIY 5B My
By —_—
[ToOyxaeHus K IIOUCKY [ToBbINICHHE HHBECTHIIHOHHOTO
peleHust PoGIeM, a TAKKe HOTCHIMAa aBTOTPAHCIIOPTHOM
CPaBHEHUIO 1 0GOOIICHHTO [TpoGemsr cdepsl B Y30ekucTaHe
HHpOpPMAITUH -DopMUpOBaHKE
MHHOBAIIMOHHOM CTpaTernu
npeanpuAaATus

Puc. 1. TexHnka MocTaHOBKHA BOIPOCOB MEAATOTHYECKOT0 UM BOCIIUTATEIBHOTO

Xapakrepa

Croco0sl

U CpeICTBa CTPYKTYPUPOBAaHUS M JAECTPYKTYpHpPOBaHUS HH(pOpMaIu,

YCTAHOBJICHHSI CBSI3€H U B3aUMOCBS3EH MEX Y N3Y4aeMbIM MOHATHIMH (SBICHUSIMU, COOBITUSMN)
MOYKHO TPEACTAaBUTh B BUJIE KOHIENTYaJbHON Ta0m. No2.

TabnuaNe2
IHonsiTue XapakTepuCTUKH, KATETOPUH, 0COOEHHOCTH
AeHCTBHE npeamer yCJIOBHS AeHCTBUA
00padoTKm
D¢ dexkTuBHOCTH AHanu3 TexHuko- B aBToTpancrnopTHoM
SKOHOMUYECKHE HMPEANPUATUI
MTOKAa3aTeNx

OnHa mo3BOJISIET CPAaBHUBATH M3y4daeMble SIBICHUS, MOHATHUS, B3TJISIBI 10 IBYM U Oojiee
acmeKkTaM M TeM CcaMbIM pPAa3BUBAaET CHCTEMY MBIIUICHUS, YMEHUSl CTPYKTypUPOBaTb U

cUCTeMaTH3UpOBaTh HHPopManuio. Jlnarpamma BeHHa CHCTEMHO OTpaskaeT CIIocOObI U CpeACTBa
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aHanmM3a CpaBHEHHMA HMHPOpPMALMU, a TaKXKe CHOCOObl M CpEeICTBAa aHalHM3a CpaBHEHUS
COIOCTaBJICHUsI HHPOpMaLuu (puc.2).

S dexTrBHOE
yIIpaBJcHHe

V3bekckas MOJEIb
JIOTUCTHKA

AMepHuKaHCKas
MOJIETIb JTOTUCTHKA

Puc. 2. luarpamma Benna (Mozenu ynpaBieHus).

CriocoObl U cpelcTBa BBISBICHUS, aHAIN3A U TUIAHUPOBAHUS PELICHUS MPOOJIEMBI MOTYT
ObITh pasnuuHbiMU. Cxema «llouemy?» unm uepapxuueckas auarpamma «Kak?» pasBuBaeTr u
aKTUBU3UPYET CUCTEMHOE, TBOPUYECKOE, aHaIuTH4YecKoe MbliieHue (Puc 3).

Ucnons3zoBaHue IToBbI1ICHHE
[loBemenune MHHOBALIMOHHBIX IIPOU3BOAUTEILHOCTHU
3¢ pekTUBHOCTH TEXHOJIOTUI
n?»

MNpOnU3BOACTBA

CoBpeMeHHBIE cTIOCOOBI
aHaIM3a

BHUJIO0B ITIOJABHUKHOI'O
TIPOM3BOICTBEHHO TloBpIICHHE IIOABHXXHOI'O /]
v o ¢ cocTraBa
XO3SHCTBEeHHOMR COCTaBa rpy3onoaAbeMHOCTU

/1— n?
eSTEbHOCTH no Y CHWKEHUE U3JIEPKEK U \,7
\ pacxoja TOIIMBa

HpI/IMeHeHI/Ie HOBBIX

Puc. 3. Uepapxuueckast quarpaMma Jijisi BEISIBJICHUS TBOPYECKOTO TTOTECHIIHAIIA

B koHuenuuu y4eOHO-METOIUYECKOTO KOMILIEKCa, IIeIeCO00pa3Ho pa3lelibHO KOH-
[EHTPUPOBATh BHUMaHUE Ha HanpaBieHus «O0yuenne» u «Bocnuranue.

@DopMBbI U METOJIBI peau3aliy HanpaBieHus «O0ydeHne» B 001IeM BUIE MPEACTABICHBI
CIenyroImuM 00pa3om:

* IUPOKOE UCIIOIH30BAaHNE NHTEPAKTUBHOTO METO/1a OOYUEHNUS;

* MPUMEHEHHE WH(OOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTHH BO BCEX BHIAX
3aHATHI,

* CUCTEMaTHYECKU BBOJI HOBBIX MH(POPMAIIHI B yueOHBIC MaTepUAIIbI C PUBIICUEHUEM K
ATOMY MPOIIECCY CAMUX CTYAEHTOB;

* U3yUeHHUE U aHATN3 IPAKTHUECKUX COOBITUH, paciiupeHue 0a30BbIX 3HAHUN CTYJICHTOB;

» 00CYXXJIeHHE Pe3ylbTaTOB BBITIOJHEHHBIX OJWHAKOBBIX 3a/laHui (CamMOCTOSITeNbHAs
paboTa, HayuHBI qOKIa, pedepaT u ap.) pa3HBIMU UCTIOTHUTEISAMU (CTYACHTaMH );

* U3yYEHHE U aHAJIM3 HAYyYHO NPAKTHYECKUX PE3YJIbTATOB BBIIIOJIHEHHBIX MPOEKTOB B
paMKax TOCYJapCTBEHHBIX HAyYHO-TEXHMUYECKHX MPOTrpamMM, X03/I0TOBOPOB Ha Kadeape Wiu Ha
MEepPEIOBbIX MPEANPUATHSIX;

* COBMECTHOE OOCYXJICHHE TE€M U COJEp)KaHHS IJIsi MaruCTepCKUX IUCCEPTAIUH,
BBITTYCKHBIX KBATU()UKAITMOHHBIX PAaOOT, KYpPCOBBIX MPOEKTOB, HAYYHBIX JIOKJIAJIOB,;
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* COBMECTHOE OOCYXKIEHHE ¢ aHaJIh3 CYIIECTBYIOIIMX TECTOBBIX BOIPOCOB IIO
JUCLUTUIMHE C LEJbI0 KaYeCTBEHHOT'0 M3MEHEHUS UX COJCPKAHUS.

« @opMBI 1 METO/IBI pealin3anys HarpasiieHus «BocuTanuey» cieayromme:

* COBMECTHBIH aHAJIM3 CO CTYACHTaM» IOCTHKEHUH HAayKH M TEXHHKH B Y30eKuCTaHe
CIIOCOOCTBYIOMINE €0 IKOHOMUUYECKON HE3aBUCHMOCTH U IPOIBETAHHUIO HAIINY;

* BceMepHOe (HOpMHPOBAHHE B CO3HAHMHU CTYICHTOB HAIIMOHAIBLHON HJEU HICOJIOTHU
HE3aBHCUMOCTH Yepe3 yCTOWYMBOTO Pa3sBUTHS, MEXIYHApPOIHOW COTPYIHHYECTBA B 00JACTH
HAYKU ¥ TEXHUKH

*+ 00y4eHHUe CTyIEHTOB IeJIEBOMY NMPAaBUIILHOMY HCITIOJIb30BaHMIO Internet matepuaiios;

* COBMECTHBII aHAIN3 MPOTHBOPEUYNBBIX HAYUHO-TEXHUYECKUX PEIICHUH U YCTAaHOBJICHUE
BO3MOYKHBIX I€JICH UCTIONHUTENEM JaHHBIX PELICHUH;

* UCTIOJIH30BaHUE HA MPAKTHKE HW3pPEYEHUH, apopu3MOB M OHOTpapUUECKUX JaHHBIX
U3BECTHBIX YYCHBIX B 00JIaCTH HAYKH, 00pa30BaHUs, BOCIIUTAHUS U KYJIbTYpPHI;

scolepkaHHEe H (GOpMa H3JIOKEHHUS MaTepuaoB II€JaroroM CBOUX Hay4dHO-
UCCIIEJ0BAaTEIbCKUX paloT;

* YCTQHOBJIGHHE CIIPAaBEAJIUBONH (OpMBI OIUIATHI TpyJa CTYAEHTOB MNpPU BBITOJIHEHUU
HAYYHO-HUCCIIEJIOBATEIILCKUX pabOT MIIH X03/]0TOBOPaM.

B xadecTBe mpuMepoB [Tt 00yUESHHUS H CAMOCTOSTENTbHON paObOTHl MOKHO PEKOMEHI0BATh
CII/TYIOIIIHE.

* IEPCTIEKTUBBI Pa3BUTHS JJOTHCTUKU B Y30€KUCTaHE;

* IEPCIIEKTUBBI PA3BUTHS aBTOTPAHCIIOPTHOTO NPEANPUATHS;

* IEPCIIEKTUBBI PA3BUTHS MHBECTULINH;

* BO3MOXXHOCTH BHeApeHus sKosorndyeckux Tpedosannit EURO B V36ekucrane;

« SWOT-ananu3 1esTeIbHOCTH aBTOTPAHCIIOPTHOTO MPEANPUATHS;

* IPEUMYIIECTBA M HEJOCTATKH METO/IOB YIIPABIICHUS;

* KOPIIOPaTUBHOE yITpaBIICHUE;

* OCOOEHHOCTH YIIPaBJICHUS S)KOHOMUYECKHMHU CHCTEMaMHt B Y30€KHCTaHe,

* POT'HO3 UCTIOIH30BAHUS HOBBIX TEXHHUECKUX CPEICTB;

* COBEpLICHCTBOBaHNE METO/IOB aHAJIN3a U yIIPaBIICHUS;

* CPaBHUTEbHBIN aHAIM3 MOKa3aTesiell paboThl IPY30BBIX U JIETKOBBIX aBTOMOOMIIEH;

* pa3pa0oTKa NMpeAIokKEeHUH M0 YIPaBICHHUIO dKCIUTyaTalleld aBTOMOOUIISIMU B KPYITHBIX
ropojax;

* 001IeCTBEHHBIN TPaHCIIOPT I'. TallIKeHTa: SHEPreTUYECKHE U SKOIOTHYeCcKHe PoOIeMbl;

* BOIIPOCBI HOPMHUPOBAHUS pPAacXofa TOIUIMBA MEXaHWYECKHUMH TPAHCIIOPTHBIMHU
CpeICTBaMH;

* HOBBIC MTOHSATHSI, ONPEICIICHHIS, TApaIUTMbI TIO AUCITUTUINHE.

Taxum 00pa3oM HCIIOJIE30BaHHE PE3YIbTATOB BHIITOJHEHHBIX HAYYHO-MCCIIEI0BATEIHCKUX
paboT memaroroM WM MpodeccopCKO-NpPenoaBaTeIbCcKUM COCTaBOM Kadeapsl B y4eOHO-
BOCIIUTATEILHOM IIpoIiecce CHOCOOCTBYET MOMCKY HOBBIX (OPM, METOJOB M TEXHOJIOTMA
oOyuenus. Peanusanus AaHHOW MEAArorMyeckKod KOHIEMIMU CIOCOOCTBYET IOATOTOBHUTH
CIHELHATNCTOB C Pa3BUTHIM MHTEIUIEKTYaJIbHBIM M TyXOBHBIM MOTEHIMAJIOM. PacrpocTpanenue
JAHHOTO OTBITa MOXXHO OCYIIECTBISATH IIYTEM COCTABJICHHSI TEM BBIIOJHEHHBIX BBITYCKHBIX
KBaTH(UKAIMOHHBIX paboT, MarucTEPCKUX AUCCEPTAlNil C HAyYHBIM YKIOHOM, pa3MelIcHHEM
CpeACTB W METOAMK OOydeHus Ha crpanunax Internet (www.zivonet.uz, www.twirpx.com),
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BBINOJIHEHUEM 3aLIUTHI BHITYCKHBIX KBATH(PUKAIMOHHBIX padOT M MaruCTEPCKUX JUCCEpTalui
Ha MPOU3BOCTBE, COBMECTHBIMU MyOJIMKALUSAMH U JP.
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IToBbImeHne KayecTBa 00y4eHHUs C MOMOIIBLIO HHTePAaKTUBHBIX 3D-mporpamMmm
Hxaee C.IK.

Kapwunckuii punuan Tawkenmcekoeo ynusepcumema uHpOpMayuoHHbIX MexHoN02ull UMeHU
Myxammaoa an-Xopasmuii, Kapuu, Y30exucman

WHTepHeT ceroiHs CTajl HEOThEMJIEMOM 4acTbio Hamled ku3HU. BcemupHas nayTtusa,
KOTOpasi U3HaYaJIbHO ObUIa HEOONIBIION U HE MHTEPAKTUBHON CIy*00i XpaHeHUs TaHHBIX, TeNEPhb
orpoMHa u OecueHHa. Tekymas AeqTeNbHOCTb, YAaCTUYHO WJIM MOJHOCTHIO CBsI3aHHAas C
BUPTYaJIbHBIM MHpPOM, MOXET OBITh ONTHUMM3MpOBaHa /10 Oosiee BbICOKOro ypoBHs. Kaxnas
JeSITeNIbHOCTD, CBSI3aHHAs C Halllel MOBCEAHEBHOW KHU3HBIO, OTOOpaXkaeTcsl U CBsA3aHa C KaKoii-
100 CYIIHOCTHIO B HU(POBOM MUpe. Mup cTas cBUAETENEM OIPOMHBIX JOCTHKEHUM B 001acTu
WnrtepHera u crepeockonuyeckux aucruieeB 3D. [lpumo Bpems oOBEAMHUTH UX, YTOOBI
NPEOCTaBUTh MOJIb30BATENSIM HOBBIH ypoBeHb onbiTa. 3D MHTEpHET - 3T0 nzes, KoTopyo ele
IPEJCTOUT pean30BaTh, U s Hee TpeOyIoTcs Opay3epbl, 00J1a1atolIe CBOICTBOM BOCIPUSATHUS
IJIyOMHBl M HCKYCCTBEHHOrO MHTesIeKTa. Ecnum 3To cBOMCTBO Oy[eT BKIIOYEHO, TO HUAes
WuTepHeTa Bemiel MOXKET CTaTh PEalbHOCTBIO, KOTOpas TakXke oOCyXaaeTrcs B 3Tod cTartbe. B
ATOM CTaThe Mbl 00CYIUIN OCOOEHHOCTH, BO3MOYKHBIE METOIbl HACTPOMKH, MPUIIOKEHHUS], a TAKIKE
MPEUMYIIECTBA U MPENATCTBUS, C KOTOPBIMHU CTAJIKUBAIOTCS MpH peanuszanuu 3D UuTtepHera.

Kawuesbie cioa: web 3D, 3D Humepnem, 3DVIA Studio Pro, 3DVIA Player, 3D
mooenuposanue, Unity3D, 3D mexnonozuu.

3D UHTepHeT /151 AUCTAHIIHOHHOTO O0YUEeHUsI

IIpencraBnenue TpexMepHoit nH(popMalu B IHTepHETE OTKPhIBAET HOBbIE EPCIEKTUBBI
JUI ”HPOPMALIMOHHBIX TEXHOJIOTUN B 00pa30BaHUU.

[locnennue TeHAGHUMH pa3BUTUS HMH(DOPMAIMOHHBIX TEXHOJIOTMH BCe  yare
accoUuupyroTcs ¢ ToHATHSAMH  «MHTepHeT», «TpexmepHas rpaduka», «BUPTyalbHas
peasibHOCTbY. J{11 00beAMHEHUS STUX KOHLEMIUH, T.€. A peleHus: nIpoodieMbl 0TOOpaKeHus
IIPOCTPAHCTBEHHBIX OOBEKTOB BO BCEMHMpPHOM TayTHMHE, pa3pabaTbiBalOTCAd pazIUYHbIE
TEXHOJIOTHH, KOTOPBIE 00beIMHEeHBI 001uM TepMuHOM web 3D umm 3D Internet.

JXenanue BeIpBaThCA U3 ABYXMEPHOI'O NTPEICTABICHHUS HHPOPMALIUU IPUBETIO K CO3/IaHUIO
JTUHAMUYECKUX BUPTYAJIbHBIX TeXHOJIOTUH. [IepBoii mombITKON B 3TON 00s1acTH cTana pa3padoTka
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sa3pika VRML. Peanuzanuu 3TOro si3plka CEroJiHs HE COBCEM YAOBIIETBOPSIOT MOTPEOHOCTH
pPa3pabOTUMKOB U MOJIB30BATEIICH.

HoBoe mnokonenue uHTEepHET-TeXHONOrHH wWeb3D mim 3D MmoiHOCTBIO peaan30BaHO B
nporpammuoM nakere 3DVIA Studio Pro. Mcnonb3oBanue Momyssi MHOTOIOJIB30BATEIBCKOTO
uznarens u OecruiatHo 3arpyxaemoro 3DVIA Player mo3Bonsier myonukoBath B MHTEpHETe
BUPTYyaJIbHBIC 00pa30BaTeIbHBIE CPE/bl, CO3JaHHbIE C TTOMOIIBIO MOoayJel pazpadorku 3DVIA
Studio. 3aTem, ucrons3ys 3DVIA Player, 110001 skenarmmi MOKET TOCETHTh Balll BUPTYaIbHBIH
MHUp 4Y€pe3 CBOM IEPCOHAIbHBIA KOMIIBIOTEP, MOAKIOYEHHbIH K MHTEepHETY. DTO OTKpBIBAaET
NOUCTHHE TUTAaHTCKUE TIEPCIIEKTUBHI B c(hepe AUCTAaHIIMOHHOTO 00pa30BaHMS.

TpenaxepHble KOMILJIEKCHI H CHCTEMbI HHTEPAKTHBHOI0 00y4eHu sl

CrpemuTenpbHOE pa3BUTUE HAYYHO-TEXHHYECKOIO IIporpecca BieyeT 3a coOoi
HEOOXOAMMOCTh TOCTOSSHHOTO BHEJIPEHHS MEPEAOBBIX HWHHOBAIIMOHHBIX TEXHOJOTUH Kak B
yueOHBI TMpolecc A MOATOTOBKH BBICOKOKBATH(HUIIMPOBAHHBIX CIEIHMATUCTOB, TaK U
HEMOCPEJACTBEHHO Ha MPOU3BOJACTBE C IIENIbIO MOBBIMICHUS KBalu(pUKalMKU KaJapoB. Baumy
Ype3BhIYAHO 0ONBIIOr0 00beMa 3HAHUI B COBPEMEHHOM MHUpe oOyueHue TpeOyeT yCKOpeHUs
BOCTIPUATHUS, TOHUMAaHUS U TIIYOHHBI YCBOEHUSI HHPOpMAIUH.

[IporpaMMHbIE KOMIUIEKCHI MO3BOJISIIOT MPOBOJAWTH TEOPETUUYECKYI0O M IMPAKTHUYECKYIO
NOJArOTOBKY CTYJEHTOB I10 OCHOBHBIM HAIlpaBICHUAM HX JAesTenpbHocTU. lcnonb3oBaHue
TexHojoruil 3D-monennpoBaHus B pa3padaThIBA€MbIX BHUPTYAJIbHBIX TPEHAXKEPAaX IO3BOJISIET
MOJICJIUPOBATh BO3SHUKHOBEHUE HEINTATHBIX CUTYaIlMH C IEJIbI0 MPUOOPETEHUS MPAKTUUECKUX
HABBIKOB BBISIBJICHUS M yCTPAHEHUsSI HEHCTIPABHOCTEH, KOTOPhIE MOTYT IMIPUBECTH K cO0sIM B paboTe
00BEKTOB TPAHCIOPTHON MH(MPACTPYKTYPHI, yTPO3€ I TPAHCTIOPTA. OE30MACHOCTH B IIETIOM.

Pa3paboTka MHTEPAKTUBHBIX CHCTeM OOyYeHHUs Ha KOMIBIOTEPHBIX TPEHAXKEPAX - OYCHb
CIOXKHBIA Tpolecc, TpeOyIOMMi MpuBIeUeHUsT KBAIU(DUIMPOBAHHBIX CIEIHAINCTOB B
pa3znuuHbIX obnactsax. OnHa U3 KIIIOYEBBIX AeTalell pa3paboTKH - 3TO TPaMOTHO M IPABHIIBHO
COCTaBJIEHHOE TEXHHUYECKOE 3a/laHue, KOTOpo€ B HJeale JOJKHO OBITh BBINOJIHEHO
BBICOKOKBAJIN(DUIIMPOBAHHBIM CIIELUAIMCTOM C MPOU3BOACTBA. [[j1s peanu3anny KaueCTBEHHOTO
IPOrPaMMHOT0 KOMIUIEKCa 00y4EeHHs TaKOMY CIIEHUAINCTy HEOOXOIHMMO COCTAaBUThH CLICHAPUIl
TEXHOJIOTHYECKOI0 IpoLecca.

Pa3paboTka nporpaMMHBIX KOMILIEKCOB

Texungeckoe Kanenzapurrit Iogrotoexa 3D
3a7JaHHE rpadHK MoJenedt
Y
Tporpasnmposanne
Co37agHe TOTHKH

Cma=a Tectipopauue «Coopka» mpoexTa
TPOEETa

OnbiT. CoBerbl. TeXHOJIOrMMN.
Texnonocuu:
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 Unity3D - oTiiM4HBIN ABMKOK ¢ YIOOHOH cpemoil pa3paOOTKH, MO3BOJISIONINI OYCHb
y00HO HapamuBaTh (PYHKIMOHAN, IPABUIBHO MOAXOAS K pa3paboTke 00ydaroiero KoOMIieKca,
a TaKX€ OTJIMYHBIM BU3yaJIbHbIM JBHKOK, OTBEUYAIOLINII BCEM COBPEMEHHBIM XapaKTEPUCTHKAM
rpaduIecKoro OTOOpaKEeHHUS.

Onwvim (nonv306amenbCKuti onvim,)

» Texnuueckoe 3aaHue

* [Ton6op cnenuanucToB

* TexHMueCKUi KOHCYJIbTAHT (XKEIATEIbHO U3 AEUCTBYIOLIEN KOMITAHNUN)

Pe3yabTaThl HCNOJIB30BAHUS IPOTPAMMHBIX KOMILIEKCOB KOMIIBIOTEPHOI'O
00yueHus

Hcnonb30BaHrne KOMIBIOTEPHBIX TPEHAKEPOB HA TPEHUPOBKAX JA€T IOJIOKUTEIbHBIN
OnbIT. Pe3ynpTaToOM MCIOJIB30BAaHUS TAKUX TEXHOJIOTUH SIBIISIETCS:

* CTpPEMJICHHME CTYICHTOB OCBAaWBaTh HOBBIM MaTepHall Ha YpPOKaxX C MCIOJIb30BAaHUEM
HOBBIX TEXHOJIOTU;

* [IOBBILLIEHNE KAYE€CTBA IOATOTOBKH CIIELUAIMCTOB;

* CHWKEHHE CTOMMOCTH IPO(EeCCHOHATBHOI0 00yUeHHsI 32 CUET COKPAILEHHUS €r0 CPOKOB
U TIPOBECHMSI HEMTOCPECTBEHHO Ha NPEAIPUATUH;

* MTOBBIIICHUE CTENICHH O0BEKTHBHOCTH OLIEHKH KBaTH(PHUKAUU 00ydaeMbIX (MX 3HAHUH U
YMEHMI) 32 C4ET MAaKCUMAJIbHOM peaIuCTUYHOCTH ITOCTaBICHHOM 3aauu.

PesyabraTel npumenenus 3D-TexHonornu

* Pa3zBuBaeTcs NpOCTPaHCTBEHHOE MBIILIJICHHUE

* YcKkopsieTces IpoLecec OCBOEHUSI MaTepuana

* [TosiBnsieTCSI MHTEPEC K IPEAMETY

* Marepuain CTaHOBUTCS IOCTYIHBIM, a NMPOLecC 00YUYEHUs yBIeKaTeIbHbIM

Pemenue no3BossieT yuuTensiM ONTUMU3UPOBATH padoTy

* HarnsiiHO 0OBSICHATD COXKHBIE IPOLIECCHI, SIBJICHUS U YCTPOWCTBO OOBEKTOB

* O0BEeIMHUTD JaHHBIE U MAaTEPUAJIbl B €MHYIO IPOTPAMMHYIO 000JIOUKY

* YIIpoCTUTh KOHTPOJIb 3HaHUH (TECTUPOBAHUE)

* [IpoBoiuTH yBiEKaTenbHble 3aHATUS ¢ 3D-3¢dhexTom

3aki0yenue

Heo06xoauMocTh MCHONB30BaHUS HMHTEPAKTUBHBIX KOMIBIOTEPHBIX TPEHAXEPOB B
y4eOHOM Ipolecce U TPAaHCTIOPTHON MH(PPACTPYKTYpe OUEBHTHA.

HecmoTpss Ha Bce TpPYyIHOCTH TEXHHMKO-3KOHOMHUYECKOTO XapakTepa, Ha Y30eKCKHX
MPEINPUATHIX U yUeOHBIX 3aBEICHUSX MOSBISETCS BCe 0OJIbIIE COBPEMEHHBIX CUCTEM O0yUEHUSI.

B cnydae ux KauecTBEHHOW peanu3alii M TPAMOTHOTO BHEIPEHHUs JajibHeiiiee
pacrnpocTpaHeHHe TPEHaKEePOB OyJIeT UMETh KYMYJISATUBHBIN 3P EKT, HAMJSIIHO IEMOHCTPUPYS
npeuMyliecTBa 00y4eHUs JJis MOTEHIMATbHBIX MOIb30BaTENEH.

Cnucok ucnoib306aHHOI TUmMeEPAmypol
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OcobOennocTn YHpaBJCHUA COBPEMECHHBLIM IEAAIrOrH4Y€¢CKUM IPOHECCOM

boooosconoe P.T.
JDicuzakckuil norumexnudeckuti uHcmumym, Y3zoexucmat.

B VY30ekucrane ¢ nepBbIX 1IAroB MO IMyTH HE3aBUCUMOCTHU MpUIaeTcs O0NbIIOe 3HAUCHUE
BO3POXKJICHUIO U JTAJIbHEUIIIEMY Pa3BUTHUIO HAIIEH BEIUMKOW JYXOBHOCTH, COBEPLICHCTBOBAHUIO
CUCTEMBbI HallMOHAJILHOTO 00pa30BaHMsl, YKPEIUJIEHHUIO €€ HAllMOHAJIbHOW OCHOBBI, TOBBILIEHUIO UX
JI0 YPOBHSI MHPOBBIX CTaHJApTOB B TapMOHUU C TpeOOBaHUAMU BpeMeHu. JlocraBuiascs B
HACJIEJICTBO CHCTEMa OOpa30BaHMs M MOJATOTOBKU KaJpOB IEpecTaad OTBeYaThb TPeOOBAaHUEM
JIEMOKPAaTUYEeCKUX U PBIHOYHBIX IpeoOpa3oBaHUil, ocymiecTBiseMblx B pecnyOnuke. Co3znaHa
OPUHIUINAIBHO HOBas HOPMATUBHO-NIPAaBOBasi OCHOBAa ()YHKIMOHMPOBAHUS  CHCTEMBI
MOJArOTOBKM Ka/IpOB M HEMPEPHIBHOTO 00pa3oBaHus. JPKN3aKCKHI MOIUTEXHUYECKUI HHCTUTYT, B
¢doHIax HayyHOH OMOJMOTEKH KOTOPOIrO XpaHITCS YHHUKAJIbHBbIE PYKOIHCH YKAa3aHHBIX BBIIIE
MBICIIUTEIIEH, TOKE BHOCUT CBOIO JOCTOMHYIO JIENTY Ha peann3anuio HanronansHON nporpaMmmsl
10 MOJATOTOBKE KaJPOB.

O¢ddexTuBHOCTH 00pa30BaHUs, OCHOBAHHOIO HA COBPEMEHHBIX MH()OPMAIIMOHHBIX
TEXHOJIOTHAX, KaK CJIeAyeT M3 MpEeAbIIyIlIero aHajln3a, 4acTO 3aBHCUT HE CTOJIBKO OT THIIA
UCIOJIb3YEMBIX TEXHOJIOTUH, CKOJIBKO OT KauyecTBa INEeAarornyeckoil paboThl MO MPUMEHEHUIO
ATUX TEXHOJIOTUH /7S pelieHHst COOCTBEHHO 00pa3oBaTeIbHbIX 3ajay.

WHHOBaMK B TEXHOJIOTMUYECKON MOJICUCTEME IPUBOJAT K CYIIECTBEHHOMY PacIIUPEHUIO
MHO’KECTBA ME€JarOrM4eCKUX METO/I0B U IIPHUEMOB, KOTOPHIE CYIIECTBEHHO BIMSIOT HA XapaKTep
IIPENOAABATENbCKON IEATENBHOCTH, TEM CaMbIM OKa3bIBasi BO3JEHCTBUE B LIEJIOM Ha Pa3BUTHE
MEJarOru4ecKoi MoICUCTEMBI.

Hcnonb30BaHre HOBBIX TEXHOJOTUH B y4eOHOM MpoIiecce MPUBOIUT K:

® DAa3BUTHUIO HOBBIX I1€JarOTMUYECKUX METOJOB U IPUEMOB;

® 3MEHEHUIO CTUJIS paboThI MpenoaaBaTeliel, pelaeMblX MU 33/1a4;

® CTPYKTYpPHBIM H3MEHEHHEM B MEAarornyeckoil cucreme.

OTO CTaBUT crneuu@uuecKkre 3aladdl 1O OpraHU3allid W YIPaBICHHUIO MNEeAarornyeckKum
IIPOLIECCOM.

J1st TOro YTOOBI BBISIBUTH XapaKTEPHbIE YEPTHI TAKOTO YIPABJICHUS Y4eOHBIM MPOLIECCOM,
KOTOpO€ BeAET K TMOBBIMEHUIO 3((HEeKTUBHOCTH 00pa30BaHUs, OXapaKTEpU3yeM KOPOTKO
MHOKECTBO OCHOBHBIX II€arOTMYECKMX METOJO0B, MCIOJIb30BAHUE KOTOPBIX CTAaHOBUTCS
BO3MOXKHBIM B pe3ysbTaTe mporecca UHPpopMaTu3aiii.
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Bcio COBOKYIMHOCTH METO/OB NpENoJoBaHHs W OOydyeHHs Ha 0a3e COBPEMEHHBIX
KOMITBIOTEPHBIX U TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTUH YCIOBHO pa300beM Ha YeThIPe TPYIIIIbI
10 TUITY KOMMYHHUKAIIMU MEKY 00y4aeMbIMHU U IIPENOI0BATEIEM.

OCHOBHBIE TPYIIIBI METO/I0B O0Y4EHUS:

® METOJbl CAMOOOYUEHMUS;

® IEaroru4ecKue METOMAbI «OAHH - OTHOMY;

® IIPENOAABAHUE OJUH - MHOTUMY;

e o0ydeHue Ha 6a3e KOMMYHUKAIIUN «MHOTHE - MHOTUM.

3HaueHue ITUX METOJ0B U MHTEHCUBHOCTb X HCIOJb30BaHNUs CYLLIECTBEHHO BO3PacTalOT
C pa3BUTHEM O0YUaIOIIUX TEJIEKOMMYHUKAIIMOHHBIX TEXHOJIOTUH.

Pa3zButue 3TUX METOJIOB CBSI3aHO C MIPOBEAECHUEM YYEOHBIX KOJUIEKTUBHBIX JUCKYCCHH U
KoH(pepeHIMHA. TexHoIoruu ayaumo, ayauo rpaduyeckux U BUACOKOH(EpEeHLHUH MO3BOJSIOT
aKTUBHO pa3BUBaThb TaKUe METOAbI U COBpeMEHHOM oOpa3oBaHuu. OcolOyio posib B yueOHOM
IIPOLIECCE UTPAIOT KOMIIBIOTEPHBIE KOH()EPEHIIMH, KOTOPBIE 1at0T BO3MOKHOCTh BCEM YYaCTHUKAM
JUCKYCCUM OOMEHMBAThCSl NMHCbMEHHBIMM COOOLIEHMSIMM Kak B CHHXpOHHaM, Tak U B
ACMHXPOHHOM PEXHUME, YTO UMEET OOJIBIIYIO0 TUAAKTUYECKYIO IEHHOCTb.

KomMmnbrorepHO-0110Cpe10BaHHbBIE KOMMYHMKALIMKM ITO3BOJISIIOT AaKTHBHEE MCIIOJIb30BaTh
TaKue METO/bl 00y4eHHUsI, Kak Ae0aThl, MOJETUPOBAHHE, POJIEBbIE UTPbI, AUCKYCCHOHHBIE IPYIIIIBI,
MO3rOBBI€ aTaKH, METO/IbI J{es1b(bl, METO/1bI HOMUHATIBHOM IPYIIIbL, (HOPYMBbI, IPOEKTHBIE IPYIIIIbI
u 1ap. Eciu B TpanunuoHHOM 00pa3oBaHMU INPeENoAaBaTesib OOJIBLIYI0 YacTh BPEMEHH YISl
YTCHUIO JICKIHUH, POBeIeHuUI0 3ansaTuil «ex cafhedray», To B ocnoBanHoM Ha HUT oOpa3zoBanmu
BO MHOI'OM MEHSIETCSl COJEpIKAHUE €ro AeATelnbHOCTH. Tak, pa3paboTka KypcoB Ha 0a3e HOBBIX
TEXHOJIOTHI TpeOyeT He TOJIBKO CBOOOIHOTO BIIAJICHUS Y4€OHBIM IIPEAMETOM, €r0 COJIEPIKaHUEM,
HO M CHEIHaJIbHbIX 3HAHWM B 0OJACTH COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJOTHM. DTO ke
KacaeTcsl U MOMOUIM IPEeroiaBaTessl IpU OCBOCHUHM O00y4aeMbIM OOLIMPHBIX 00pa30BaTEIbHBIX
pecypcoB. B3aummopeiicTBe B Xo0Je YyueOHOro mpolecca, OCYILECTBISEMOro Ha 0Oa3e
COBPEMEHHBIX KOMMYHMKAIIMOHHBIX TEXHOJOIMH, TaKkkKe TpeOyeT CHelHaJbHBIX HE TOJbKO
NEearorMyeckiuX, HO M TEXHOJOTHYECKUX HAaBBIKOB, OIbITa paboOThl C COBPEMEHHBIMHU
TEXHUYECKUMHU CPEJICTBAMMU.

PazpaGoTunk y4eOHBIX KYpcoB

KoHcyabTaHT o MeToaaM 06ydeHHs

[Ipenosagarens

CnenypaaueT o HHTEPAKTHBHOMY
MpeI0CcTABIEHHI0 YIeOHBIX KyPCOB

C]Iel.[ﬂaﬂHCT o MeT0JaM KOHTPOJIA 3a
pe3yabTaTaMH 00ydeHns

Puc. 1. Paznenenue Tpyaa B MpenoaBaTeIbCKON ASSITETHOCTH B CUCTEME 00pa30BaHuUs,
ocHoBaHHOM Ha HUT (HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTHIA).
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Taxum 00pa3oM, opraHu3anys Mperno1aBaTeIbCKON AeITeIbHOCTH Ha OCHOBE pa3/ielCHHs
TpyZa SIBISETCS] HEOTbEMJIEMOM YEPTON YIIPABJIEHUSI COBPEMEHHON 00pa30BaTEIbHON CUCTEMOM,
KOTOPOE OCYIIECTBIISIETCS Ha 0a3e CHCTEMHOTO MOIX0/1a K MPOLECCaM €€ Pa3BUTHSL.

CoBpeMEeHHBI NEeAaroru4eckuil MpoLecc MMEET B CBOEW OCHOBE pa3BUTHUE HOBOU
00pa3oBaTeNbHOI Cpebl.

dopmMupoBaHUE COBPEMEHHOM 00pa30BaTeNIbHOM Cpeibl Mperoaraer:

® pa3BUTHUE COJAEPKaHM 00yUEHUS Ha HOBOIM TEXHOJIOTUYECKO OCHOBE;

® Ppa3BUTHE MHTEPAKTUBHOCTH 00pa30BaTEIbHOMN CpEIbl;

® CTUMYJIHpPOBAaHUE AKTUBHOCTU 00y4aeMoOro B y4eOHOM MpOIIeCCe;

e OpraHM3allyio aJlalTUBHOTO, FTMOKOTo yueOHOro mpolecca.

Wrak, xapakTepHBIMH 4YepTaMd TaKOTO YIPABIEHUS TPOIECCOM TMPENoJiaBaHus B
COBpPEMEHHOM crcTeMe 00pa3oBaHusl, KOTOPOE HAMPABIICHO HA MOBBIIIEHHE ero 3 (HEKTUBHOCTH,
SBIISIOTCA CIEIYIOIINE:

e opraHuzalys y4eOHOTO Mpollecca Ha OCHOBE pa3felieHus TPYA0 MEX 1y MpernoiaBaTeisimMi,
BbIJICTICHHS TIpeToiaBaTesieil — pa3paboTUMKOB KypCOB, MpernoiaBareieil — KOHCYJIbTaHTOB
Mo MeTojaM OOy4YeHHS, ThIOTOPOB, OCYIIECTBIISIIONINX HHTEPAKTUBHOE IPEIOCTABIICHUE
pa3paboTaHHBIX KypCOB U JIp;

e 0o0BEAMHEHHE IMpernojaBaTesiell pa3IMuHbIX CHEHAIBHOCTEH, a TakKe CIEUAIHUCTOB IO
MH(OPMALMOHHBIM TEXHOJOTUSM M OpraHU3alliy y4eOHOT0 Mpoliecca B IPYIIIbl, KOMaH/IbI,
OCYIIECTBISIIOIINE pa3pabOTKy M MpPENOCTaBICeHHE Y4YEOHBIX KYpCOB, OCHOBAaHHBIX Ha
COBPEMEHHBIX KOMITHIOTEPHBIX U TEJIEKOMMYHHKAIIMOHHBIX TEXHOJIOTHSIX;

® [IOCTOSHHOE  HCCIeIOBaHWE, MOHHUTOPUHT  3((EKTUBHOCTH  INPENoOAaBaATENbCKON
JESATEIIBHOCTH U BHECEHUE COOTBETCTBYIOINX KOPPEKTUB B OPraHU3ALUIO IEAArOTNYECKOTO
Ipolecca, HallpaBJIEHHbBIX Ha MOBBIIEHNE €ro 3(()EKTUBHOCTH.

B mo6oM ciyudae ympaBiieHUECKOE pelieHue JOMKHO ObITh B MAaKCUMAaJIbHOW CTETICHH
000CHOBaHHBIM. VIMEHHO TOrja B pe3ybTaTe JOCTUTAIOTCS ONITUMANIbHBIE CITOCOOBI OpraHNU3aluu
TpyJa NpemnojioBaTesiell U Ipyrux y4acTHUKOB MEAaroru4eckoro mporecca.

[Ipouieccet  dopMupoBaHMs W pa3BUTHS HOBOM  00pa3oBaTeNbHOM  CHUCTEMBI
AKTUBM3UPYIOTCS BO MHOTHX cTpaHax. OT ympaBieHHS STUMHU MPOILIECCAMU 3aBUCAT CYAbOBI
COLMAIBHO-IKOHOMHYECKOTO Pa3BUTHSA B TPSAAYILEM HH()OPMAITMOHHOM BEKe.

D¢ (hekTuBHOCTE  COBPEMEHHOro  0o0pa3oBaHMs,  Oa3upPYyIOIIErocss Ha  HOBBIX
MH(OPMAIIMOHHBIX TEXHOJOTHX, CYIIECTBEHHO 3aBUCUT OT €r0 OpTaHHU3aIlHH.
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