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- | Annotation. The paper considers a tech-
nique for modeling alternating current electric
circuits with nonlinear characteristics of ele-
ments. The influence of nonlinearity is taken
- | into account by spline interpolation of the
voltage characteristic of the element. A har-
monic analysis of the modeling results of
linear and nonlinear models is carried out.

- | Keywords: voltage characteristic, spline
interpolation, harmonic analysis.
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Annotation. The article presents a design of
an autonomous valve wind generator of al-
ternating current with an improved cooling
system that enhances the reliability of the
wind generator by reducing the likelihood of
overheating its components: windings, bear-
ing assemblies, and rectifiers.

Keyword s: hydraulic pump, injectors, cool-
ant, cooling pipelines, inlet and outlet cavities.
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t present, gas resources occupy an important place among the natural energy oil and gas-
bearing countries' resources. As the demand for natural gas in industry and everyday life grows,
so does the demand for its production, transportation, and processing [1-5]. Hydrocarbon natural gases are
widely used in industry and everyday life, and various products are made from them. Natural gases undergo
a primary processing stage and are also dried and purified before being fed into main pipelines. Natural gas-
es contain sulfur dioxide, methane, butane, propane, and heavy hydrocarbons such as helium, argon, and so
on. It consists of mixtures of chemicals and water vapor. The most dangerous of these mixtures is a mixture
of sulfur dioxide and water vapor, which is very harmful use. During the production process, the above gas
mixtures are purified and put into operation in various ways.
Gas processing processes are divided into two groups as follows.
1. Auxiliary processes. These are processes of cleaning natural and associated gases from impurities
and separating water vapor and sulfur dioxide.
2. Main processes. In this process, the separation of individual hydrocarbon fractions and acidic com-
ponents in gases occurs.
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The change in the product quality obtained as a result of gas processing depends on the change in
the composition of the raw materials supplied to the technological installations. The change in the raw mate-
rials composition depends on the density and humidity of the heavy natural gas fractions, depending on the
temperature and pressure of the formation layers. In natural gases, an increase in temperature leads to an
increase in humidity, and an increase in pressure, in turn, leads to a decrease in humidity.

One of the types of gas processing installations in the industry is a unit for separating unstable gas
benzine into fractions, and the separated fractions are determined by quality class. Regulation of the stabili-
zation column at the installation for fractionating unstable gas and benzine is complicated by the high ther-
mal process inertia occurring in it. When regulating the process in the stabilization column, any changes in
the mode are propagated from plate to plate, and equilibrium is restored after a very long time.

In production, mechanical and electrical gas cleaning methods are used to clean gas from solid and
liquid impurities, and physical and chemical methods are used to clean gas from gas impurities. When using
gases as fuel, they often do not need to be completely dried, but only partially cleaned from water vapor in
order to prevent restriction of the gas flow in main pipelines.

At present, new modern automation and control systems are of great importance, applied at enterpris-
es with high efficiency rates and gas processing technologies that meet the modern era requirements [6-8].

One of the main stages of natural and associated gas processing is the fractionation process of gas
condensate and unstable gas benzine. The raw materials in this technological process are gas condensate
and an unstable gas-benzine mixture. At present, the Gas Processing Plant is to modernize the control sys-
tems. We are faced with the integrated control problem of the automatic control system in the installations.
When solving this problem, the following issues arise:

— the accuracy of the used control and measuring devices and other automation equipment is lower
than necessary;

— frequent delays occurrence in the automatic control loops;

— low compressed air quality supplied to the pneumatic system.

Based on all the listed problems, it can be said that it is impossible to solve the above problem using
the local control and measuring devices and automation equipment that are part of the current old pneumatic
automatic system, i.e. to simultaneously carry out measurements and create an optimal control system and
operational control for the fractionation process of unstable gas benzine.

To maintain and implement minimum losses and efficiency indicators in these technological process-
es, automation equipment is used that meets international requirements, as well as has a high accuracy
class and short response time. Statistical data are collected and, based on them, a mathematical model of
the process is built and the optimization problem is solved.

When developing the data display program in the control system, a standard software package offered
by Honeywell was used. The system is adapted only to the program used for data entry. Standard software
is used for this purpose. With the implementation of the Experion PKS control system in the industry, there is
no longer a need for devices operating through hundreds of pneumatic automatic elements, small-diameter
copper pipes, and thousands of cable meters. It was this system implementation in production that ensured
reliable and stable equipment operation, an increase in the products number obtained, and an improvement
in their quality. At the highest level, this system solves problems that require very precise calculations.

The advantages of measuring devices used in modern technologies are that they have high accuracy
classes, an output signal of 4+20 mA, or a digital output signal. The more modern automation and control
systems are used in industry, the less will be the need for additional control and measuring devices, addi-
tional materials, and automation equipment.

Let us analyze the technological fractionation process of unstable gas benzine. Gas processing can
be divided into two groups:

1. Primary processing. The extracting process various fractions of petroleum gases and natural gas-
es.

2. Secondary processing. The process of obtaining various fractions from gas mixtures. Several ex-
amples of such refining can be given: obtaining motor fuel from condensate, obtaining propane-butane from
unstable gas benzine, the pyrolysis process, etc.

Gas processing plants have their characteristics. During gas refining, the density, and in some cases
the pressure and temperature of the raw material entering the installations change. This change is associat-
ed with the egas field exploitation. One of the technological processes for processing natural and associated
gases is the unstable gas benzine fractionation installation. Unstable benzine is processed in this installation
and 2 products are obtained:

1) liquefied hydrocarbon fuel gases (technical butane, technical propane-butane mixture). Such gases
are flammable, colorless and liquid. When in contact with human skin, these gases cause frostbite, have a
narcotic and other negative effects on humans.

2) benzine (naphtha). This substance is liquid, flammable, colorless and transparent. Its vapors have
a narcotic effect on humans and disrupt the functioning of their nervous system.
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The automated control system for fractionation of unstable gas benzine is shown in Figure 1. On the
scheme, a flow meter is installed at position FE-1 to measure the consumption of unstable gas benzine sup-
plied to the tubular part of the heat exchanger. The unstable gas benzine pressure is measured by a pres-
sure gauge installed at position PE-2. In the heater, unstable gas benzine is heated, the temperature of
which is monitored by a measuring device installed at position TE-3 and supplied to the 20th plate of the sta-
bilization column. To monitor the temperature, a temperature sensor, related to position TE-4, is installed on
the 40th stabilization column plate. The liquefied gas vapors obtained in the column upper part are fed to the
condenser-cooler. In the condenser-cooler, the liquefied gas vapors are cooled and sent to the storage tank.
To monitor the product pressure stored in the tank, a pressure sensor is installed at position PE-6, and a
regulating valve is installed at position PCV2 to maintain the pressure within the specified range. Part of the
product collected in the tank is fed to the stabilization column top for irrigation, and the regulating valve at
position TCV1 is used to maintain the temperature within the specified limit at position TE-4. The level of the
liquefied gas product in the tank is measured by a sensor installed at position LT-7, and a regulating valve
LCV3 is installed to maintain the level within the specified limits. The liquefied gas consumption is measured
by a flow meter installed at position FE-8 and is collected in the cargo park vats. To monitor the product
pressure stored in the tank, a pressure sensor is installed at position PE-6, and a regulating valve is installed
at position PCV2 to maintain the pressure within the specified range. Part of the product collected in the tank
is fed to the stabilization column top for irrigation, and the regulating valve at position TCV1 is used to main-
tain the temperature within the specified limit at position TE-4. The level of the liquefied gas product in the
tank is measured by a sensor installed at position LT-7, and a regulating valve LCV3 is installed to maintain
the level within the specified limits.
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Figure 1 — Automated control system for fractionation of unstable gas benzine

The level of the liquefied gas product in the tank is measured by a sensor installed at position LT-7,
and a regulating valve LCV3 is installed to maintain the level within the specified limits. The liquefied gas
consumption is measured by a flow meter installed at position FE-8 and is collected in the cargo park vats.
To the pressure in the stabilizing column, a pressure sensor is installed at position PE-9. The level of the gas-
benzine product settled at the column bottom is controlled by a level sensor installed at position LT-10. To main-
tain the level in the storage tank within the limits established in accordance with the process mode, a regulat-
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ing valve LCV4 is installed on the pipeline pumping the product from the tank bottom to the intermediate
park. The naphtha temperature product taken from the column bottom is controlled by a measuring device
installed at position TE-11, and some of the product passes through the intertube heat exchanger space, is
again monitored by a temperature sensor at position TE-12 and is transferred to the condenser-cooler. In the
condenser-cooler, the naphtha is cooled to a specified temperature and collected in the storage tanks of the
intermediate park. The cooled gas-benzine temperature is monitored by a thermometer installed at position
TE-13. The amount of benzine produced is controlled by a flow meter installed at position FE-14. Part of the
gas-benzine product taken from the bottom of the stabilization column is fed to flameless heating furnaces
using a pump. The gas fuel temperature in the furnace is heated to a specified value and is monitored by a
thermometer installed in position TE-15. The heated gas-benzine enters the 1st stabilization column plate.
To determine the fuel gas consumption fed to the furnace, a flow meter is installed in position FE-17. A TCV5
regulating valve is installed on the fuel pipeline to maintain the heated gas temperature at the furnace outlet
(in position TE-15) within the limits established in accordance with the process mode. The furnace outlet
temperature is monitored by a measuring device installed in position TE-16.

Thus, the investigated technological fractionation process of unstable gas benzine is physically justi-
fied. The main technological apparatuses of the considered process have been selected. An automated con-
trol system has been developed to maintain the mode parameters in the restrictive conditions established by
the regulations. The development of such a control system results in obtaining a target product of higher

quality.
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$4 ! 0 - | Annotation. In this study, an analysis of

modern technical innovations used in the
diagnosis of automotive generators and
) starters is carried out, with special attention

! to the effectiveness of upgraded test walls. It

. % - | is noted that the upgraded stands for automo-

| 3 tive generators and starters have increased
: 13 efficiency due to the possibility of checking
: ~ | the operability of equipment by simulating its
! real operating modes. The paper presents a

! ! - | comparative study of various models of up-

graded stands, such as E-250M-02 and MD-
1, with an analysis of their effectiveness and

8 -2(5;)04 -02  MD-1, main advantages.

5 ( "( : ! Keywords : technical innovations, efficiency,
upgraded stand, generator, starter.
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- | Annotation. This article discusses the key
aspects of using rice husks and rice straw as
significant sources of renewable energy. It
explores various physical and chemical pre-
- | treatment methods that can simplify the pro-
cessing and transportation of rice straw and
husks. The article highlights the current ther-
mochemical and biochemical technologies
» | used for converting rice husks and straw into
energy. It also addresses the challenges
- | associated with the disposal of rice mill
waste. The article analyzes the potential
applications of rice husks and straw in the
energy sector. Finally, it concludes with a
- | discussion of the opportunities for improving
the recycling process..

Keywords : rice hulls, straw, gasification, ash,
rice processing, renewable energy source,
secondary material resources.
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Annotation. At present, the development
and study of methods for limiting starting
currents is an urgent task for objects used at
industrial enterprises of various profiles. In
this paper, a study of the current compressor
electric drive system was conducted, and
possible options for its modernization aimed
at improving the quality of power supply to
consumers and the energy indicators of the
process plant were considered.

Keywords : synchronous electric drive, start-
ing currents, mathematical model, reactor start-
up, shock-free start-up, frequency start-up.
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I - | Annotation. In Uzbekistan, there is one of
the unique objects with a world brand and is
the only enterprise in the world - «Yerosti
! gaz». This enterprise, processing brown coal

- | in underground conditions by the method of

- | thermal pyrolysis (gasification), produces
alternative gaseous fuel for industrial purpos-
es. To solve the pressing problems of today,
the article offers the most realistic options for
- | using alternative gaseous fuel.
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- | Annotation. The article analyzes modern
building materials and technologies that are
o used in the oil and gas industry. Special at-
0 tention is paid to the requirements for materi-
) - | als, such as high strength, corrosion re-
sistance and the ability to withstand aggres-
8 sive external influences. These characteris-
’ tics are critical for components used in the
) ; extraction and processing of hydrocarbon
- | resources, where operating conditions are
often extreme. In addition, advanced solu-
tions are being considered, such as innova-
tive composite materials and various types of
protective coatings that provide additional
protection against wear and corrosion.

I - | Keywords : oil and gas industry facilities,
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$4 ! | - | Annotation. In this article, the authors con-
sider the automation and optimization of
cargo transportation processes, activities
’ ’ related to these processes, as well as tech-
nological solutions for project implementation.
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Annotation. This article provides an analysis
of the prospects for the development of ter-
minal freight transportation systems in inter-
national traffic, and examines current trends
that contribute to improving the efficiency of
terminal operations. The information on inter-
national cooperation is analyzed, which is an
important condition for achieving a synergistic
effect in the field of cargo transportation.
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$4 ! | 0 - | Annotation. In this article, the authors con-
sider reducing the time and resources spent
! on paperwork and communication between
3 participants in the logistics chain, and also

) - | propose ways to optimize this process.
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BEHAVIOR AND DEGRADATION MECHANISMS
OF COMMERCIAL FIBER-REINFORCED POLYMER COMPOSITES
IN VARIOUS CORROSIVE ENVIRONMENTS

13 ( )! 7 % Akberova Ulkar Bahram
) Azerbaijan State Oil and Industry University

$4 ! | - | Annotation. This article investigates the
degradation mechanisms of polymer compo-
site materials under various corrosion condi-
tions. The study examines the impact of ag-
- | gressive chemical and humid environments
3 [ - | on the physico-mechanical properties and
| 3 structural stability of fiber-reinforced compo-
) sites. The obtained results indicate that the
corrosion resistance of the material depends
, 30 on the type of polymer matrix, the composi-
tion of reinforcing fibers, and the intensity of
environmental exposure.

5 ( "( : , , , | Keywords : polymer composites, fibers, cor-
rosion, aggressive environment, material
degradation.
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ANALYSIS OF APPROACHES IN THE CLASSIFICATION
OF METAL CUTTING MACHINES
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2% ( [ % ( Demidova Ekaterina Vladimirovna
, Chief Specialist,
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#% ( > 4 ( Trofimova Yulia Andreevna
, Chief Engineer,
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$4 ! | 3 Annotation. The article addresses issues
related to approaches for classifying features
0 13 of technological metal-cutting _equipment to
; develop common rules for equipment mark-
ing within the standardization system. Based
| on the research results, a general set of clas-
0 sification features is de\_/eloped, taking into
30 account subsequent_ rankln_g l:_)y_ the degree of
significance. To achieve this, it is proposed to
, ! distinguish groups of feature significance for
30 0 their subsequent placement in categories.
5 ( " ( , , Keywords : machine tools, classifier, classifi-
| | cation, standardization, degree of universali-
! ’ ’ ! ty, processing accuracy, classification fea-
) ;& tures of CNC machine tools.
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Annotation. In the profession of a process
engineer, the main aspect is competent pro-
cess management, which includes ensuring
the safe operation of installations and main-
taining the parameters of the technological
regime. In conditions of high risks typical for
the oil and gas industry, the use of modern
digital training complexes is of particular
importance. These systems allow you to
simulate real production processes, including
emergencies, which helps to improve the
skills of employees and reduce the likelihood
of errors. One of these tools is a training
complex designed to simulate the operation
of a gasoline stabilization unit in the
RTSIM.Career. This software product com-
bines high accuracy of process modeling with
user-friendliness and flexibility of configura-
tion, which makes it an indispensable tool for
personnel training and certification. The simu-
lator allows you to study in detail the princi-
ples of operation of the gasoline stabilization
unit, as well as practice actions in case of
emergency situations.

Keywords : digital simulator, modeling, recti-
fication, gasoline stabilization unit.
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Annotation. The purpose of this article is to
describe the development and testing of a
fuel density sensor designed for use in vehi-
cles. Methods. The article uses experimental
methods, including the assembly of a sensor
based on a strain gauge sensor, an ADS1115
analog-to-digital converter, and an Arduino
Nano microcontroller. Results. The devel-
oped sensor allows for high-precision meas-
urement of fuel density, as confirmed by
experimental data. Conclusions. The pro-
posed solution can be used to improve the
accuracy of fuel consumption monitoring in
vehicles, especially in challenging climatic
conditions.

Keywords : fuel density sensor, load cell
sensor, ADS1115, Arduino, fuel consumption
control, mass units, fuel system, measure-
ment accuracy.
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$4 ! | - | Annotation. The article describes the main
_ | features of functioning of mechanical engi-
o | neering and aerotechnical objects in the Arc-
) . % ; ~ | tic and Northern conditions. The role of aero-
) ) - | technics in the development of the Arctic
territories is noted, the main directions of
_ | research and scientific developments and
! technological tasks are given, which are
) : aimed at improving the reliability and efficien-
cy of machinery in the conditions of the North
and the Arctic.
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Annotation. To date, the electric submersi-
ble pumps face a number of problems
caused by the conditions of liquid extraction.
High gas content and removal of mechanical
impurities can lead to premature failure of the
equipment and its further expensive repair.
One of the urgent issues is to improve the
efficiency of pumps in complicated wells.
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Annotation. The technology for the restora-
tion of highly loaded plain bearings of heavy
gear transmissions of marine transport is
proposed in this paper. It is shown that the
use of the arc surfacing process of the work-
ing coating made of composite material of
Al;;Si,CuMgNi + 10 % SiC composition with a
energy of 3780 J/mm leads to a decrease in
the average size of the Nphase crystals
(SnSb) by 5.7 times in the intermediate layer of
babbitt B83, located on a substrate of steel 20.
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ergy.

H ighly loaded plain bearings, which are layered composites of the steel-babbitt system, are an
integral structural element of heavy-duty gear transmissions in marine transport. The base mate-
rial for forming the antifriction layer on the surface of the steel substrate is the B83 babbitt alloy [1, 2]. How-
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ever, after the guaranteed service life of such friction units has expired, scheduled repair work is required to
restore the worn antifriction layer. Despite the labor intensity and relative high cost, the most common tech-
nological method of repair is currently refilling B83 babbitt [3, 4]. On the other hand, the use of the arc surfac-
ing process can become a very promising and prospective method of repairing such sliding bearings. More-
over, as a material for the deposited antifriction coating, particle reinforced composite materials (CM) based
on aluminum, developed in recent years, are of particular interest, allowing for an expansion of the range of
triboloading of friction units [5, 6]. Therefore, the formation of functionally organized layered compositions
consisting of a steel base, an intermediate babbitt layer and a working coating made of CM is an urgent task.
In this case, special attention should be paid to maintaining the favorable structure of the intermediate layer,
which is what this work is devoted to.

The working coating of the composite material Al;,Si,CuMgNi + 10 % SiC was applied to the surface
of the bimetallic sample by arc surfacing with a energy of 3780 J/mm. The bimetallic sample, manufactured
using traditional casting technology, was a plate measuring 300 x 150 mm, consisting of a substrate (steel
20 according to GOST 1050) and an intermediate layer (babbitt B83 according to GOST 1320) with a thick-
ness of 10 and 4 mm, respectively. The structure of the intermediate layer made of B83 alloy was studied by
optical microscopy using a Leica DMILM microscope, and the size of the N-phase (SnSb) crystals was esti-
mated using the KOMPAS-3D v18.1 automated design system.

After the formation of the working coating, the cross-sectional area of the N-phase crystals (SnSb) in
the region of the intermediate layer adjacent to the deposited working coating does not exceed 2000 Om?,
while in the initial state this parameter reaches 5000 Om? (Fig. 1).

Figure 1 — Microstructure of the intermediate layer of B83 alloy
after arc surfacing of the working coating (a) and in the initial state (b).
The area for studying and analyzing the size of N-phase crystals is highlighted

As a result of recrystallization, the proportion of minimum-size N-phase crystals (cross-sectional area
less than 500 Om?) increased by 4 %, and large N-phase inclusions (area from 2000 to 5000 Om?) were not
detected in comparison with the initial state. The average size of N-phase crystals in the intermediate layer
after arc surfacing of the working coating and in the initial state is 31.1 and 5.4 Om, respectively. It should be
noted that the interface between the deposited working coating made of CM, as well as the intermediate lay-
er and the steel substrate is continuous, in the absence of imperfections — pores, discontinuities, etc.
(Fig. 1, a).

Thus, based on the results of the work carried out, a technology for the restoration of highly loaded
plain bearings of heavy reduction gear transmissions of marine transport was proposed. It was established
that due to the thermal effect of the arc surfacing process with a energy of 3780 J/mm, the structure of the
intermediate layer is dispersed: the proportion of small-sized (with a cross-sectional area of less than
500 Om?) N-phase (SnSb) crystals increases by 4 %, and their average size decreases from 31.1 and 5.4 Om
compared to the initial state.
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$4 . | 0 3 2 - | Annotation. The article is devoted to the

definition of the lifting force of a jack for cargo
. operations at enterprises of the oil and gas
: ( : v | complex. The developed design of the lift is
: 13 ) characterized by an increased load capacity,
1 0 - | achieved by an additional increase in the
torque transmitted to the nut of the electric
drive of the jack due to the built-in two-stage
’ 30 0 ’ transmission, which reduces the speed of
30 030 , - | rotation, but at the same time increases the
. - | torque transmitted from the rotor to the nut.
| . _ | This design will allow for smooth lifting and
’ ’ lowering of the load with its increased load
capacity and precise fixation of the actuator,
, ! ! which makes it possible to use it to work in
difficult climatic conditions.
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Annotation. Currently, with the development
of CFD technologies, new opportunities have
emerged for studying complex ejection pro-
cesses, including gas-dynamic and hydrody-
namic processes in multi-stream ejectors.
The coordinated operation of multiple jet
devices allows for increased efficiency in
technological processes and thrust vector
control systems for solving various practical
problems. Gubkin University's laboratories
are dedicated to conducting research and
development projects aimed at creating en-
ergy-efficient technologies for oil and gas
extraction. Promising technical solutions have
been developed and patented, and the proto-
types created using a CAD system and man-
ufactured using additive technologies have
been successfully tested in laboratory condi-
tions and through computer simulations.
Some of the research results can be used to
develop promising unmanned aerial vehicles
and robotics..

Keywords : oil and gas production, multi-flow
ejector, thrust vector, computer modeling.
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Annotation. The main methods for improving
the energy efficiency of pumps, which are an
important element in various industrial and
municipal systems. The description includes
both technical aspects, such as optimizing
the design of pumps, using energy-efficient
motors and materials, and organizational
solutions, such as properly regulating the
operation of pumps using frequency convert-
ers and monitoring systems. Special attention
is given to methods for reducing energy loss-
es in pumping systems, such as minimizing
friction in pipelines and optimizing the operat-
ing conditions of pumping equipment.

Keywords : energy efficiency, pumps, pump-
ing systems, optimization, hydraulic losses,
energy saving.
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Annotation. A method for calculating the
flash point from the results of simulating lig-
uid-solid equilibrium at constant pressure
using the Gibbs equation is discussed. A
model is used to predict the flash point of the
mixture based on the modified Le Chatelier
equation, the Antoine equation and a model
for estimating the activity coefficient. The
flammability hazard of liquids is primarily
characterized by their flash point. The flash
point is defined as the temperature at which a
liquid evaporates and forms a flammable
mixture with air. To measure the flash point,
closed and open type devices are used. In
closed-type devices, the state of equilibrium
between the liquid and vapor components of
the mixture is studied. Open type devices
take into account the interaction of a mixture
of flammable liquids with the atmosphere.
The flash point of a mixture is a critical prop-
erty, but experimental data for many mixtures
are lacking and obtaining such data is expen-
sive and time-consuming. Therefore, the
development of mathematical models for
analyzing the state of the environment under
conditions of increasing risk of emergency
situations is an important scientific and prac-
tical task. This paper examines the possibility
of predicting the flash point in closed-type
devices, i.e. the influence of atmospheric
conditions is not taken into account in this
approximation. Several models for predicting
the flash point for mixtures of various types
have been proposed previously.

Keywords : binary intermixtures, flash point,
boiling point, activity coefficients, coefficient
of solvation, coefficient of association.
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Annotation. At present, bits of various de-
signs are used for drilling wells. Therefore, it
is of interest to establish the efficiency of rock
destruction tools used in practice in compa-
rable conditions of rock destruction. As a
criterion of fracture efficiency, the energy
intensity of fracture, which determines the
volume of drilled rock per unit of time, is usu-
ally considered. The experience of drilling
deep wells confirms that when there are sig-
nificant difficulties with the transfer of energy
to the bottom of the well because of the large
depths the most rational is the use of rock
destroying tools of abrasion-cutting type,
providing the maximum penetration for chisel-
ing at minimum energy consumption. It
should be noted that the penetration per
chiseling is important for the design of drilling
mode factors, satisfying the requirements to
ensure maximum travel speed.

Keywords : wells, drilling, drilling fluid, equa-
tion, function.
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Annotation. This study examines the impact
of corrosion on the frictional characteristics of
low-carbon steel discs and phenolic resin-
based composite materials. Tests showed
that NaCl and HCI accelerate material degra-
dation, reducing friction and braking efficien-
cy. NaCl immersion causes significant mass
loss and pitting corrosion, while HCI exposure
leads to localized, aggressive corrosion.

Keywords : brake disc, steel, friction compo-
sites, corrosion, degradation, wear I.
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$4 L ! - | Annotation. The article presents a descrip-

| _ | tion of a testing complex with a rolling bench

' for experimental investigation of the dynamic

and frictional characteristics of tires under

! both unsteady and steady conditions. The

, 3 - | complex allows for testing under various

0 conditions, including changes in pressure and

rotational speed, which facilitates more accu-

rate modeling of real road situations. The

research aims to enhance the safety and

| efficiency of vehicles, which is a relevant

| challenge in the context of the modern auto-
’ ) motive market.

5 ( " ( : , , | Keywords : tires, dynamic characteristics of

| _ | tires, functional dependencies, coefficient of
’ friction, deceleration, braking, slipping, rolling
’ ’ : ’ bench test stand, yaw.
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$4 . | 0 0 Annotation. The article is devoted to the
problem of import substitution of software in
the field of technological modeling of oil and
( gas processing processes. The fields of ap-
0 plication and advantages of various software
products for modeling in the oil and gas in-
dustry based on digital models of technologi-
cal installations are considered. Examples of
’ foreign and Russian platforms that specialize
3 . | in modeling oil and gas processing processes
% . are given. The advantages of domestic de-
velopments are reflected.

5 ( "( : 0 - | Keywords : import substitution of software,
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ing, oil and gas processing, domestic pro-
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Annotation. The scientific article discusses
the mathematical description of the deposi-
tion of a solid particle of a two-phase dis-
persed medium in the channel of a liquid
purification device based on the Archimedes
spiral. The scheme of forces acting on a
particle in the main channel of a liquid purifi-
cation device and the equation for the result-
ant of all forces applied to it are considered.
A mathematical model of the motion of a
particle in a fluid flow is proposed, represent-
ed by a system of equations. The study
showed that the trajectory of the particle and
its deposition in the spiral channel of the
liquid purification device are influenced by:
the physical properties of the liquid, the radi-
us of curvature of the spiral of the device, the
physical properties and mass of the particle,
as well as centripetal acceleration.

Keywords : Archimedes spiral, liquid purifica-
tion device, liquid flow, particle deposition,
mathematical model, particle trajectory, sys-
tem of differential equations.
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$4 ! - | Annotation. A methodology is being devel-

oped for statistical and cartographic analysis

of the geoecological state, assessment of the

’ long-term variability of long-term trends of the

(NDVI) vegetation index (NDVI) for foothill locations,

30 - | based on publicly available MODIS satellite

MODIS ) data and reanalysis databases. The stat!stical

parameters of the slopes of the multi-year

integral characteristic indicate a cumulative

1 3 - | increase in the annual values of the vegeta-

tion index for foothill landscapes with mixed
and coniferous forests.

5 ( "( : MODIS, AOT, , | Keywords : MODIS, vegetation index, NDVI,
statistical parameters, trends, long-term
changes, North Caucasus.
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$4 . - | Annotation. The time required to develop
new polymer or composite material using the
traditional design method is usually more
than 10 years. In order to reduce the time for
new material to reach the market, a new
, 330 approach was developed by modeling the
relationship between the structures of chemi-
cal compounds and their properties. To eval-
uate this approach, a machine learning (ML)
(4%), . model trained on molecular descriptors was
built.

3 10 . 13 0

5( "( : , , | Keywords:  chemoinformatics,  machine
learning, molecular descriptors, prediction,
polymers.
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Annotation. The article traces the inextrica-
ble connection of times, the history of which
began about two and a half centuries ago
with gas manifestations and continues to the
present day. The accidentally discovered
manifestations of gas directly on the territory
of Astrakhan, areas remote from it, described
in the works of famous researchers of the
18th century, gave rise to a close study of the
regions of the Northern Caspian and devel-
oped into a targeted search for hydrocarbons.
The result of the search was the discovery in
the second half of the 20th century of the
Astrakhan gas condensate field, unique in
terms of reserves and composition of raw
materials, and a series of oil fields on the
Caspian shelf at the beginning of the 21st
century. The development of deposits has
made an invaluable contribution to the devel-
opment of the region and the economy of
Russia.

Keywords: Astrakhan region, Northern Cas-
pian region, oil and gas industry, geological
exploration, Astrakhan gas condensate field,
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$4 ! 3 Annotation. The Republic Tatarstan oil fields

_ - _ commissioning in 1950-1960-s was accom-

( 1950-1960 panied by the formation a established in 1949

«Tatneft» Production Association large staff.

1949 : «- ] ». - | The specifics of operations, unique geological

| | conditions, production plans and other related

30 factors determined the need for continuous

introduction of the latest technologies and

equipment. In turn, this implied the creation of

3 ! - | an effective retraining system and employees

professional development, primarily engineer-

ing personnel. The article is devoted to the

I 0 review and analysis of measures taken dur-

: » | ing the mentioned period of time in order to

13 - | improve professional skills of the association

| - | engineering, technical and managerial staff.

0 . _ | As time has shown, the established system

’ ’ ensured the industrial hub successful func-
’ tioning and fulfillment of its targets.

5 ( "( : ! , ( Keywords: oil industry, Republic Tatarstan,
«Tatneft», advanced training, retraining of
personnel, engineering and technical work-
, : ers.
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and Training Services LLC
Baku, Azerbaijan

Annotation. For many years, experts and
institutions working in the education sector
have been creating and widely using different
programs (education, mentoring, coaching,
etc.). Considering that the number of educa-
tors in different subjects has increased and
educational methodologies have increased,
the importance of creating original schools
and educational institutions in this field has
emerged worldwide. Today, universities and
educational institutions around the world,
including educational institutes, have estab-
lished trainer, coach and mentor communi-
ties. The rapid development of the education
sector has occurred precisely on this basis.
However, not all implemented programs pro-
vide practical and clear results. The result is
especially dependent on the attitudes of ex-
perts towards education. The proposed
methodology — «Training, Mentoring, Coach-
ing» Program (EMCP) is considered a very
effective method for training and develop-
ment of specialists, based on the combined
application of training, mentoring and coach-
ing methodologies. For this purpose, the
implementation of the EMC Program is of-
fered as a teaching and development meth-
odology by the «Education and Training Ser-
vices» LLC («ETS» LLC).

Keywords: education, mentoring, coaching,
teaching, methodology, program.
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- | Annotation. - he article discusses the prob-
lems of improving the teaching of the disci-
pline «Chemistry» in non-chemical technical
universities to improve the quality of educa-
tion.
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Annotation. This article discusses the crea-
tion of digital twin technology to optimize
laboratory work on determining filtration con-
stants in a processes and devices of chemi-
cal technology course. A combined approach
combining experiment and digital modeling
based on real data is proposed. The devel-
oped methodology allows to reduce the time
of work, save equipment resources and pay
more attention to the analysis of the results.
The digital twin of the laboratory setup en-
sures high prediction accuracy, taking into
account both the physical patterns of the
process and external factors. The implemen-
tation of this methodology helps to increase
the effectiveness of the educational process.

Keywords: chemical technology, digital twin,
education, filtration, virtual laboratory work.
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Annotation. This article is devoted to the
review of oil refining products, as well as their
contribution to the world economy. The re-
sults of a survey of high school students
regarding oil and gas products and the de-
mand for the profession of an oilman are
presented. A conclusion is made about the
feasibility of career guidance activities popu-
larizing the profession of an oilman.
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