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ABSTRACT

In the article, the problem relevance of solving many methodological issues by means of
mathematical modeling is due to the fact that the technological possibilities of controlling remote
sensing signals with the necessary accuracy are limited, and considering that the main type of
scattering of electromagnetic waves during remote sensing with the help of artificial Earth
satellites is Relay scattering and the issue of mathematical modeling of the evaluation of the
impact of meteorological factors on this process of electromagnetic waves in the atmosphere was
solved. For this purpose, the structure of the mathematical model was selected and its adequacy
was checked and For a more detailed investigation of the capabilities of the mathematical model,
computational experiments were conducted. In order to verify the adequacy of the mathematical
model of the assessment of the influence of meteorological factors on the Rayleigh (molecular)
scattering of electromagnetic waves in the atmosphere, the values of the molecular scattering
coefficient calculated using the appropriate formula and were reconciled with the data provided in
the relevant literature sources. The obtained results show the adequacy of the model. For a more
detailed study of the capabilities of the mathematical model, computational experiments were
conducted. The obtained results showed that the proposed mathematical model can be
successfully used in solving a number of practical problems.

Keywords: Remote sensing, electromagnetic waves, Relay scattering, mathematical modeling,
meteorological parameters.

Introduction

It is known that the presence of the atmosphere between the observed object and the optical-
electronic systems in remote sensing is the cause of the main distortions. The energy of the rays
from the object weakens when passing through the atmosphere, and the spectral composition of
the rays undergoes transformation. In addition, the temperature gradient in the atmosphere causes
turbulence, which in its turn affects the parameters of the measuring device and deteriorates the
image signals quality [4. 10]. To eliminate the atmospheric effects, it is necessary to know the
atmospheric model, aerosol model (type and concentration), optical thickness of the atmosphere,
surface reflection coefficient, and a number of other parameters for gaseous components. Since it
is very difficult to measure such characteristics of the atmosphere directly, methods are being
developed to obtain them from the spectral values of sounding data. As a result, the received data
is used to develop high-precision models of atmospheric correction.
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For example, in solving the issues of remote sensing of the earth's surface, data from the EOS
MODIS (Earth Observing System, MODerate Resolution Imaging Spectroradiometer) and NOAA
POES (National Oceanic and Atmospheric Administration, Polar Operational Environmental
Satellite) satellites of the global earth surface monitoring system are used. However, this data
processing is efficient for "standard atmosphere” or weakly cloudy atmospheric conditions, and
large distortions are allowed in other cases. One of the main reasons for this is that the optical-
meteorological conditions of the atmosphere are not taken into account during satellite
observations. However, relevant studies have been started to overcome such difficulties. One of
them was the solution of the issues of restoring the temperature field of the surface coating based
on the physical models of the transport of heat radiation. To this and, the distorting effect of the
atmosphere on the results of surface temperature monitoring was directly taken into account by
using a priori optical-meteorological information (satellite observation data, prognostic data,
radiozonde data, AERONET network data). Later, according to the data of EOS MODIS and
NOAA POES systems, based on the RTM-method (Radiative Transfer Model), researches were
conducted on the development of algorithms and software tools for operational atmospheric
correction of satellite infrared measurements of the earth's surface temperature [8], some results of
the various algorithms development for performing atmospheric correction [11, 14, 15] are given
in the article.

A Drief analysis of the characteristics of the influence of the atmosphere on electromagnetic
signals in the real conditions of aerospace observations shows that for the atmospheric correction
of remote sensing data, the issues of mathematical modeling of the main characteristics of the
Earth's atmosphere must be solved and their adequacy must be checked in different time intervals
for specific areas [9].

Mathematical modeling

It is known that depending on the ratio of the sizes of the particles in the atmosphere and the
wavelength of the incoming rays three types of scattering are distinguished in the atmosphere:
Relay scattering or molecular scattering (while the sizes of the atmospheric particles are smaller
than the wavelength); - Mi scattering or aerosol scattering (the sizes of particles in the atmosphere
are comparable to the wavelengths of the visible, near-infrared and thermal infrared regions; -
non-selective scattering (independent of wavelength, scattering occurs by particles with a radius
of more than 10 um) A review of studies on the determination of Relay dispersion [10] shows that
there are certain difficulties in the of Rayleigh dispersion value calculating.

The basis of the mathematical model for influence evaluating of meteorological factors on Relay
scattering evaluatin -;of electromagnetic waves in the atmosphere is the following expression
[10]:

3
am—m'ﬁm, 1)

Bm is determined by the Relay formula [2, 7, 13]:

5 -8 .(n?-1f 6+35

2
37 NI 6-75 @)

The calculated concentration of molecules in the air can be determined as follows [7]:
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It can be noted that in standard atmospheric conditions (T=273.1K, P=1013.25 hPa=101325 Pa)
the value of N=2.686763-10%° m= is called Loschmidt constant. The change of the calculated
concentration of air molecules depending on the height above the earth's surface (H, km, up to 50
km) can be calculated by the following formula obtained by us using literature data [5]:

N=-5-10"°-H*+ 0.006-H* — 0.2143 - H + 2.4883, r = 1.00. 4)
The degree of depolarization (5, dimensionless quantity) of the main atmospheric gases and

mixtures is as follows [3, 13]: - air — 0.035; H.O — 0.020; N2 — 0.036; O2 — 0.065; CO2 — 0.097;
SOz —0.031; H2S —0.003; CH4 — 0.000; Cl> — 0.041; HCI, —0.007; CO — 0.013.

Pf1+1|:-'E'P{1.D49—u.l}ls?r}} 0.0624—0.00086847 2
— -6 \ — ki :
n=1+10 (b[.l] 720.833 (14 0.003661T) W 1+40.0038681T ' (5)
29498.1 255.4
b(h) = 64328+ _— =+ (6)

where Bm is molecular scattering coefficient; N — the calculated concentration of molecules in the

air; & — degree of depolarization of scattered radiation; P—atmospheric pressure, Pa; T-air
23 Coul

temperature, K; x = 1.380658- 10~ K—Bolsman's constant; Pw — partial pressure of water
vapor, hPa; A-length of the wave, um.

In order to verify the adequacy of the mathematical model of the assessment of the influence of
meteorological factors on the Relay scattering of electromagnetic waves in the atmosphere, the
values of the molecular scattering coefficient calculated using the formula (1) with the data for the
range of 0.2-0.4 um given in the relevant literature sources (for standard conditions in the near-
earth layer of the atmosphere) [1, 6] is reconciled. The obtained results show the adequacy of the
model (Figure 1) and it can be successfully used to solve relevant problems.

As can be seen from Figure 1, the values of the Rayleigh scattering coefficient calculated by the
model and the values given in the literature sources are very close to each other, and this is
confirmed by the very high correlation coefficient between them (r=0.9999). These data show the
adequacy of the model and it can be successfully used to solve relevant problems.

Then, computational experiments were conducted for a more detailed investigation of the model
capabilities. Meanwhile, different values of air temperature were used, the calculation was made
for two options. In these options, P=101325 Pa was taken, and the air temperature was changed
from 0°C to 45°C every 5°C. Air and carbon dioxide environments are considered as atmospheric
environments. The degree of depolarization () for air is 0.035 and for carbon dioxide is 0.097
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Figure 1. The value comparing results of the values of the molecular scattering coefficient in
theory and the values calculated by the formula (1).

In the 1st option, A=0.20 um was adopted. The results of calculations are given in figure 2. It can
be seen from here that the effect of air temperature on the relay coefficient is linear and as the
temperature increases, the coefficient also increases. These changes range from 1.00 1/km (0°C)
to 1.60 1/km (45°C) for air, and 0.90 1/km (0°C) to 1.40 1/km (45°C) for carbon dioxide. is in the
interval. The relay dispersion coefficient increases by ~0.05 1/km for every 5°C increase in
temperature for both environments.

In the 2-nd option, A=0.55 um was adopted. The calculation results are shown in figure 3.

It can be seen from Figure 3 that the effect of air temperature on the relay coefficient is linear and
as the temperature increases, the coefficient also increases. These changes are in the range of
0.013 1/km (0°C) — 0.090 1/km (45°C) for the air environment, and 0.0115 1/km (0°C) — 0.0185
1/km (45°C) for the carbon dioxide environment. For both environments, the relay dispersion
coefficient increases by ~0.00062 1/km for every 5°C increase in temperature.
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Figure 2. Variation of Relay scattering coefficients in air (T_020_air) and carbon dioxide
(T_020_CO02) environments as an air temperature change function.

RefRAH o Tk

eldy *l T 055Air "bss co2
0,021 =
0,0190 ,/t/'

0,0170 ——
— -
el /

0,015( /y//
0,013\/

0,011¢

0,009¢

0,007¢

0,0050
0 5 10 15 20 25 30 35 40 45 5(

Air temperature, degrees

Figure 3. Variation of Relay scattering coefficients in air (T_020_air) and carbon dioxide
(T_020_C0O2) environments as a function of air temperature change.

At the next stage, the air temperature is T=00C; p=760 mm Hg, and the values of partial pressure
of water vapor (Pw) were assumed to vary from 0 to 27 hPa every 3 hPa. Again, the environment
of air and carbon dioxide was considered. Calculations were made for A=0.20 and 0.55 mkm.

The results of the calculations for the option A=0.20 mkm are given in figure 2.7.
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Figure 4. A=0.20 mkm, depending on the change in the partial pressure of water vapor, the
change in values of the relay scattering coefficient in air and carbon dioxide.

Conclusions

The article analyzes the effects of electromagnetic signals of the atmosphere in real conditions of
aerospace observations, considers the problems of mathematical modeling of the main
characteristics of the Earth's atmosphere for Atmospheric correction of remote sensing data and
their adequacy in different time intervals on Con-Cretaceous areas.

In order to verify the adequacy of the mathematical model for assessing the influence of
meteorological factors on the relay scattering of electromagnetic waves in the atmosphere, the
calculated values of the molecular scattering coefficient were compared with the data for the 0.2-
0.4 mm range given in the relevant literature sources, and the adequacy of the model was
confirmed based on

In order to study the detailed model possibilities, two variants of computational experiments were
carried out, graphs of dependence of relay scattering coefficients on changes in air temperature
were established using different values of the air temperature. The graphs show that the influence
of air temperature on the relay coefficient is linear, and as the temperature increases, the
coefficient increases.

REFERENCE

1. Belov M.L., Qorodnichev V.A., Pashenina O.Y. Sravnitelniy analiz moshnosti vxodnix
signalov lazernix system lokasii i videniya ultrafioletovogo diapazona # 08, avqust 2013
DOI: 10.7463/0813.0587120 // Nauchnoye izdaniye MQTU im. N.E.Baumana,
Elektronniy nauchno-texnicheskiy jurnal «Nauka I obrazovaniye»:
http://technomag.bmstu.ru/doc/587120.html

2. Vasilyev A.V. Eksperimentalniye modeli atmosferi i zemnoy poverxnosti. Balt. Qos. Tex.
Un-t. — SPb., 2008. — 171 s.

3. Vasiliyev B.l., Mannun U.M. IK lidari differensialnogo poglosheniya dlya
ekologicheskoqo monitorinqa okrejayushey sredi//Kvantovaya elektronika, 2006, t. 36, Ne
9, s. 801-820.

THE CAUCASUS ECONOMIC & SOCIAL ANALYSIS JOURNAL OF SOUTHERN CAUCASUS

€202 -€0-(TIT) 95

6



™ IS5N: 2298-0945 (Print), IS5N: 1987-6114 (Online)
P N

ey

. Zabelin S.A., Tulequlov A.D. Metodika atmosfernoy korreksii snimkov Landsdat

g /IVestnik ENU im. L.M.Qumileva (g.Astana). 2011, Ne6, s.147-154.
< 5. Nesterov S.V. Laboratorniye raboti po kursu «Optiko-elektronniye sistemi peredachi i
3 izvlecheniya informasii/«Moskovskiy Aviasionniy Institut (nasionalniy issledovatelskiy
= universitet)», Filial «Vzlet», Moskva, 2015, 21s.
2 6. Pudivkin O.L. Distansionnoye zondirovaniye iz kosmosa: osnovi atmosfernoy optiki. M.:
B 2013, 81 s. [Elektron resurs] URL: magru.net/pubs/4084/.

7. Sivuxin D.V. Obshiy kurs fiziki. Optika. M., Nauka, 1980, 751 s.
S 8. Solomatov D.V. Algoritmi i programmniye sredstva atmosfernoy korreksii sputnikovix

infrakrasnix izmereniy na osnove RTM (Radiative Transfer Model) -metoda/ Avtoreferat
dissertasii na soiskaniye uchyonoy stepeni kandidata texnicheskix nauk, Tomsk, 2010 ,
21s.

9. Sushkevich T.A., Strelkov S.A., loltuxovskiy A.A. Metod xarakteristik v zadachax
atmosfernoy optiki. M., Nauka, 1990, 296s.

10. Terez E.I., Terez Q.A., Laqunova M.I. Uchet Releyevskoqo rasseyaniya zemnoy atmosferi
pri  fotometrichrskix nablyudeniyax//Ucheniye zapiski Tavricheskoqo nasionalnogo
universiteta imeni V.l.Vernadskoqo, Seriya «Fizika». Tom 21 (60). 2008 q. Ne 1.s. 117 —
124,

11. Tokareva O.S. Obrabotka i interpretasiya dannix distansionnoqo zondirovaniya Zemli,
Tomsk, 1zd-vo Tomskoqo Politexnicheskoqo Universiteta, 2010, 140 s.

12. Chernogor L.F. Distansionnoye radiozondirovaniye atmosferi iz kosmosa. X.: XNU
imeni V.N.Karazina, 2009. 348 s.

13. Chernogor L.O., Rashkevich A.S. Vozmojnosti primeneniya lazernix issledovaniy
atmosferi zoni chrezvichaynoy situasii//  Vostochno-Evropeyskiy jurnal peredovix
texnologiy, 5/9(53), 2011, s.10-14.

14. Lu D., Mausel P., Brondizio E., Moran E. Assessment of atmospheric correction methods
for Landsat Tm data applicable to Amazon basin LBA research // International Journal of
Remoute Sensing. 2002. Volume 23. Nel13. — P. 2651-2671.

15. Chavez P.S. Image-based atmospheric corrections — Revisited and Improved //
Photogrammetric Engieering and Remote Sensing. 1996. vol. 62. Ne9. P.1025-1036.

THE CAUCASUS ECONOMIC & SOCIAL ANALYSIS JOURNAL OF SOUTHERN CAUCASUS



IMPROVEMENT OF INTELLIGENT INTERNAL COMBUSTION
ENGINES

Maya Kerimova?, Sakina Abbasova?

Phd, docent, Azerbaijan State Oil and Industry University, “Instrument Engineering” Department,
ORCID: 0000-0003-4932-7031, mkerimoval971@rambler.ru

2Teacher, Azerbaijan State Oil and Industry University, “Instrument Engineering” Department,
ORCID: 0000-0002-9213-5273, abbasovasakina@rambler.ru

ABSTRACT

Research investigations of the solutions of internal combustion engine control problems based on
artificial intelligence systems are quite relevant. The power of ship devices and mechanisms is
increasing, the requirements for accuracy, reliability, speed and other indicators of the quality of
control processes are increasing, increased operational requirements related to economy and
efficiency of ship systems and equipment.

Currently, there are a lot of studies which are successfully performed to create the installations
with a higher degree of automation — adaptive (intelligent) internal combustion engines, including
a class of marine diesel installations. This term means the Engine controlled by adaptive
automatic control systems with elements of artificial intelligence that can apprehend and analyses
quite complicated and changeable ambient and take a decision. However, the problematic issues
of adapting a piston engine in operating conditions are still under study and theoretical
conceptualization.

In this article, a study of the scientific and technical problem of improving the operational
qualities of intelligent marine diesel installations is carried out. The problem has a great technical
importance and requires scientific substantiation of the directions of both improving the
operational qualities and reliability of existing models, and identifying ways to modernize existing
structures of marine diesel installations.

Keywords: internal combustion engines, marine diesel, intelligent engine, adaptive systems,
adaptive motors, microprocessor controls, controlling algorithm, neural networks.

Introduction

At the end of the XX century, the world marine diesel industry, following the automobile
industry, started attempts to create adaptive marine diesel installations. Marine engines are a
special class of power plants that differ from industrial analogues, they have different operating
modes and loading cycles, as well as increased requirements for reliability, durability, and safety.
All this determines the design and automation features of the ship's power plant.

The appearance of microprocessors in 1972 led to a qualitative change in the element base of
shipboard automated control systems of the shipboard power plants. The first implemented
microprocessor-based automatic control system of a ship's power plant (SPP) performed the
following functions: control of the parameters of the technological processes of SPP, warning and
emergency alarms; the automatic control of the ship's power plant; the automatic control of the
start-ups and operation of the main engines and other auxiliary mechanisms of SPP. The system
was divided into several subsystems, for each microprocessor was provided. All microprocessors
were integrated into a common network.
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The modern electronic control system, in addition to monitoring the parameters of the main
engine systems, includes a microprocessor with software that solves a wide range of engine
management tasks.

The purpose of microprocessor control of internal combustion engines is to improve their
ecological and economic characteristics due to a high level of individual optimization of the
workflow in each cycle of each cylinder. It is achieved by automatically selection and setting a set
of values of the working process parameters in the engine cylinders and by controlling algorithms
that are optimal in terms of fuel consumption and the quality of transients, while fulfilling
environmental and technical parameters restrictions.

It should be noted that since the development of engine control systems, the computers controlling
the engines have been improved. So, the first computers equipped with Caterpillar engines had an
8-bit processor, then a 16-bit processor. Currently, ECM ADEM-III (Advanced Diesel Engine
Management) has a 32-bit processor. At the same time, the number of inputs/outputs also changed
due to the need to increase the number of sensors and controlled quantities to take into account a
large list of operating parameters and external conditions. The newest ECM ADEM-1V has 170
inputs and communication lines with the engine [1].

In addition to the main tasks for controlling the workflow of a diesel engine, ECM provides
solutions to a number of other tasks, including:

- monitoring of sensor readings with a control of their serviceability;

- self-diagnosis of the electronic control system with the output of active codes-notifications of
malfunctions of their components (modules);

- storing fault notification codes in memory;

- storing in memory of the operating parameters that have occurred beyond the set limits
(overheating, exceeding the set speed limits, low oil pressure, etc.);

- performing tests and calibrations of some elements by commands of a special program.

The achievements listed above, applied in electronic engine control systems, allow us to draw
conclusions about the absence of constraining factors for the integration of the internal
combustion engine into a single target control system of marine power plant, which allows to
implement control scenarios depending on the external operating conditions of the vessel.

One of the most important ways to develop modern internal combustion engines and units based
on them is to equip them with intelligent systems that perform the functions of automated or
automatic control, regulation, control, maintenance and protection, automatic diagnostics,
adaptation of the engine to changing operating conditions. The adaptive motors, which have a
large number of controllable parameters and allow adjustment to each operating options, arecalled
intelligent motors. These engines are controlled by adaptive automatic control systems with
elements of artificial intelligence in the form of the ability to perceive and analyze a rather
complex and changing external environment and make appropriate decisions.

An important factor determining the quality of microprocessor engine control is the controlling
algorithm. The use of "intelligent” control algorithms allows you to achieve the maximum
possible best indicators of the workflow’s quality. This applies, first of all, to the accuracy of
maintaining the engine crankshaft speed when operating in steady-state loading modes, limiting
the maximum deviation of parameters and duration of transient start-ups, acceleration, loading
and tracking loading changes.

The complex of control algorithms generally includes algorithms for adaptive control of fuel
supply advance, pressure, the number of injection stages, the form of fuel injection characteristics,
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fuel supply restriction, exclusion of fuel supply under conditions that do not ensure its ignition
and

effective combustion, gas distribution phases, boost pressure, etc. It is important that for the
implementation of control algorithms, information received from sensors of regulated parameters
is collected and processed, which also allows the implementation of algorithms for automatic
technical diagnostics.

Taking into account the tightening of environmental standards, the problems of saving fuel and
energy resources, as well as transport safety problems related to the fault tolerance of marine
internal combustion engines and especially their control systems, it is obvious that the task of
intelligent control of this object is relevant.

Development of intelligent engines.

An American company Caterpillar was the first who mastered the industrial production of
electronically controlled diesels. Most of the engines of this company are now produced with
electronic control. The microprocessor installed on the engine performs the following functions:

- an electronic speed controller that supports a given speed and a loading mode;

- fuel supply control according to the set mode;

- recording and monitoring of the main parameters of the engine and its maintenance
systems;

- the implementation of an emergency warning alarm when the parameters go beyond the
setpoint and the engine resets or stops when the setpoint is significantly exceeded;

- the implementation of an emergency warning alarm when the parameters go beyond the
setpoint and the engine resets or stops when the setpoint is significantly exceeded;

- fixing in the processor memory of all violations in the operation of the engine and
regardless of the term of limitations of their issuance on the screen of the computer
connected to the microprocessor.

- the implementation of these functions significantly increases the level of control and
technical operation, prolongs the life of the engine.

In the field of marine engine building, the first steps were taken by "MAN &BW", "Wartsila" and
"Sulzer".

The use of technical solutions with electronic control by MAN-B&W corporation was introduced
in 2001 in the engines of the ME series [2]. The company has developed and laid the foundation
of the electronic system software. In recent years, this company has achieved a very high degree
of reliability of electronic control circuits and they have replaced mechanical devices in many
installations that perform the functions of supplying fuel into diesel cylinders.

In the fuel injection control scheme developed by MAN (Fig.1), several sections of a high-
pressure fuel pump (HPFP) are used to pump fuel from a fuel tank (FT) into a special battery tank
(BT). The pressure in the accumulator tank is regulated by acting on the fuel injection pump
spool, as well as using a high-speed discharge valve (V), which, if the pressure increases
excessively, discharges part of the fuel back into the tank (FT). Diesel injectors (I) are equipped
with a special hydro- locking system where the pumps (P) maintain a constant oil pressure of 20
MPa.
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Figure 1. Electronic fuel injection system diagram.

Fuel is supplied to the nozzle sprayers by commands generated by the control unit (control unit),
the input of which receives signals from sensors (S) injection pressure, gas pressure in the
cylinder, charge air pressure, shaft speed and other measuring devices. The control unit compares
these signals with the preset ones, and, in case of their inequality, changes the fuel supply and
charge air pressure accordingly. Commands are given at certain positions of the crankshaft. The
timing of the command signals determines both the moment of the start of injection, as well as its
duration and the amount of fuel supplied. Electromagnetic high-speed valves are installed on the
pipeline connecting the battery tank with the injectors, when triggered, the fuel supply to the
injectors stops and at the same time the cavity of the injectors in front of the sprayers
communicates with the drain line.

The control unit of the system is made with a wide use of digital integrated microchips. The basis
of the control unit is a microprocessor, whose programs are implemented into permanent storage
devices to which are connected: sensors (E) of injection pressure, gas pressure in cylinders, air
pressure, shaft speed sensor. The microprocessor evaluates all incoming signals; performs
appropriate calculations according to the specified programs; generates the necessary commands
that control fuel injection, the processes of start-ups, reversing the diesel engine, as well as the
operation of various information display devices.

To achieve high quality engine management, it is necessary to provide flexibility in the
management of the fuel supply and exhaust valve. Ensuring the flexibility of engine control with
the fuel pump and exhaust valve driven from the camshaft will require the creation of a complex
mechanical complex, which will greatly affect the reliability of the engine.

All this led to the creation by MAN corporation of an intelligent engine with a new type of drive
for high-pressure fuel pumps and exhaust valves, which would be controlled by electronic
controls under the control of an engine condition monitoring system.

The block diagram of the intelligent motor control is shown in Fig. 2. The engine operation
programs can be set from the control panel or by the intelligent engine's own control system.
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Figure 2. Block diagram of intelligent motor control

The control system contains data for optimal control in these programs, which consist of separate
modes corresponding, for example, to different engine loads or limits on emissions into the
atmosphere.

The fuel economy and atmospheric emission limits options are set from the engine control panel,
and the reverse and emergency stop mode is selected by the control system when the maneuvering
system requests the execution of the appropriate command.

The engine damage warning mode is set exclusively by the engine condition analysis system,
regardless of the current operating mode.

The electronic control system analyzes the condition of the engine and controls the operation of
the following systems: fuel injection, exhaust valves, cylinder lubrication and turbocharging.

The main advantages of the "intelligent engine™ are: reduction of fuel consumption; reliability and
flexibility of management; flexibility in managing exhaust gas emissions.

In the Wartsila-Sulzer RT-flex/X engine, all functions in the system are operated and controlled
through the WECS-9520 engine management system [3]. It is a modular electronic system with
separate microprocessor control units for each cylinder and common control and supervision by
duplicated microprocessor control units. They provide interconnection with an electronic
controller, a remote automatic control system and an alarm system. Microprocessor control units,
or electronic control units, are installed directly on the engine, either on the front of the battery
pack, or next to it.

e One of the most important changes in the engine was the introduction of a battery fuel
supply system consisting of a fuel injection pump that creates a pressure of 1000 bar, a
fuel accumulator and electronically controlled valves that distribute fuel through the
injectors (Fig. 3) [3].

e From the battery, fuel is supplied to standard injectors, the opening and closing of their
needles occurs in the usual way under the pressure of fuel entering each of them from the
control valve. The latter sets the moment of needle opening - the advance angle, the
amount of fuel injected and the shape of the fuel supply curve (Fig. 4) [4].
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Figure 3. Battery fuel supply control system.

The valve is controlled by a microprocessor-based electronic control system WECS 9500, which
has a modular design with a separate microprocessor for each cylinder. The same system is
responsible for monitoring the entire engine.
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Fuel rall
pressure
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pressure

-30" o 20" 60°

Crank angle, degress
Figure 4. RT-flex/X engine injection scheme

RT-flex/X engines have standardized interfaces (DENIS) for remote control and safety systems.
Remote control and safety systems are supplied to the vessel by various approved manufacturers,
and DENIS determines the interaction between the equipment installed on the engine and remote
automatic control systems, emergency warning alarm and security system.

The main advantages of RT-flex/X engines with their electronically controlled systems are:

- Reduced specific fuel consumption in partial modes.

- Smokeless operation at all speed modes.
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- Very low, stable rotation speed at a value of about 10% of the nominal.

- Easy engine setup for less maintenance.

Increased time between major repairs, primarily due to a better load balance between the cylinders
and cleaner combustion at all loads.

From the above mentioned it follows that on all engines with electronic control systems, a
significant reduction in operational fuel consumption has been achieved, starting and braking
characteristics have been improved, and the reliability of engine components and parts has been
increased. Microprocessor systems are increasingly being used for information processing and
decision-making in the automation of SEU. One of the problems of using diagnostic systems in
the process of adaptive management is the large amount of information processed, which is not
always possible to perform in real time.

Currently, fuzzy neural networks (FNS) are used for more accurate, perfect control and
monitoring with internal combustion engines [5]. The most important advantage of the FNS is the
ability to build a single network to calculate multiple output values from multiple inputs.
Hardware implementations of the FNS are ideal for solving identification and control tasks, as
they provide, thanks to the parallel structure, extremely high speed of operations.

With the advent of new technologies in the marine industry, management systems are being
improved every year. With the support of the European Commission, the "Auto-ship™ project has
been developed, which includes the construction and operation of unmanned and autonomous
vessels. The era of marine robotics has begun.

Conclusion.

The safety of navigation is the most important requirement for the exploitation of the vessel.
Ensuring the safety of navigation is more related to the reliability of working with internal
combustion engines, which in turn depends on their technical condition. Modern automated
control system by ship technological processes is implemented in the form of a three-level system.
The first levels sensors and measuring transducers for collecting information, acting technologies
for controlling the working parts of control objects. The second level is programmable
microcontrollers. The third level consists of hubs, multiplexers, switches, and "intelligent"
microcontrollers that ensure the execution of the control algorithm.

The use of artificial intelligence elements allows you to automatically configure a computer
program to solve a specific task. The operator's participation is reduced only to the formation of a
database of source data and the choice of the purpose of finding a solution.

The largest manufacturer of marine diesel engines MAN B&W is developing a package of
computer diagnostics CCS EDS (Computer Controlled Surveillance Engine Diagnostic). The
software package allows you to integrate it with the system of centralized control and monitoring
of the main diesel engine through a standard interface. Thus, the system acquires data on the
operation of the diesel engine, analyzes them and gives an assessment of the technical condition.
The system can store data of normal operation mode of the diesel engine and a database of expert
data, allowing you to give a conclusion about the deviation from normal operation and
recommendations for the operation of the diesel engine.

Experts predict that the development of artificial intelligence will occur exponentially, which will
allow computers to be used to analyze the future course and maneuvers of the vessel, increasing
situational awareness of the crew and reducing accidents.
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The development of piston engine building has entered a new phase — the creation, production and
operation of super-intelligent engines of new generations. On this path, we are waiting for
impressive scientific and technical ideas that will extend the life cycle of modern internal
combustion engines for the foreseeable future, increase their importance in the global energy
sector.
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ABSTRACT

The transition to new technologies sets a number of new specific tasks determined by the
parameters and structure of innovative products to science and technology. Both the technological
process of creating innovative products and the measurement of parameters, processing of
measurement information, and ensuring the credibility and metrological reliability of
measurements need metrological support. The functioning of modern measuring instruments is
connected not only with the possibility of a purposeful choice of a rational measurement
algorithm in a fixed situation but also with the procedure for making decisions about the nature of
further actions. Therefore, fundamental research concerning the design of intelligent measuring
instruments is currently being actively conducted in mathematical metrology.

The development of an electronic information and analytical system for measuring equipment will
ensure the installation of the optimal range of quantitative target indicators and the formation of
metrological measures of priority programs and projects.

The article considers the possibilities of successfully solving the problems of metrological support
for the implementation of innovative technologies. The solution of such problems depends on the
completeness, validity, and feasibility of metrological measures.

The expediency and necessity of the formation and implementation of metrological measures of
innovative technologies are shown.

Keywords: Metrology, metrological support, quality, innovative activity, infrastructure,
metrological measures, measuring indicators.

Introduction

Currently, in the Republic of Azerbaijan, the processes of modernization and the formation of an
innovative economy are highlighted, they are implemented through a set of legislative and
organizational measures, including the formation and development of an innovative infrastructure.
A number of state programs and normative-legal documents contain provisions related to
innovations. First of all, the Law of the Republic of Azerbaijan "On Science" (14.06.2016) [1]
defines the main principles of the state policy in the field of organization, management and
development of scientific activity in Azerbaijan, the goals of science and scientific-innovation
activities, the mechanisms of financing science, and the stimulation of scientific achievements.
The role of metrology, standardization and conformity assessment as a quality infrastructure is
emphasized in Decrees, Orders of the President on innovation activities in the Republic. In recent
years, special attention has been paid to considering organizations and institutions as part of the
innovation infrastructure that provide services and perform work in the field of metrology,
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standardization and certification, which contributes to the development of the metrological
infrastructure.

A Memorandum of Understanding on cooperation was signed between the Institute of
Standardization and Certification at the State Committee for Standardization, Metrology and
Patent and the "Innovations Center" of the State Agency for Service to Citizens and Social
Innovations under the President of Azerbaijan. The Institute of Metrology was transferred to the
State Service of Antimonopoly and Consumer Market Control under the Ministry of Economy.
The effectiveness and efficiency of priority programs and projects is determined by a set of
economic-static, technical, metrological and other indicators, the requirements for which are
established by regulatory legal acts and technical documents acting in Azerbaijan Republic. One
of the conditions for the effectiveness and efficiency of priority programs and projects involving
the development of innovative technologies is their metrological security. Insufficient
metrological security is the reason for the duplication of previously completed developments or
the adoption of unreasonable decisions on the development of non-promising measuring
technologies, the technical level of which does not meet the requirements of international and
national standards. The use of modern national standards and measuring instruments contributes
to better competitiveness of domestic products and the promotion of innovative products and
technologies to the world markets.

Metrological services play an important role in ensuring the priority directions of the development
of science, technology and engineering, one of the main mechanisms of the state innovation
policy. The analysis of the data base of state standards showed that the standards satisfy the needs
of the economy in the measurement capabilities of all priority directions of the development of
science, technology and technique, as well as in the metrological provision of new technologies
corresponding to these directions. Taking into account the importance of these technologies and
the priority directions of the development of science, technology and technology for the
implementation of the scientific and technical policy of the state and the formation of an
innovative economy, all types of subjects of innovative infrastructure, which are necessary for any
country, including such a subject as metrology, should receive timely support and development.
That is why mandatory official registration is required as part of the innovation infrastructure of
organizations and institutions providing services and performing work in the field of
standardization, metrology and conformity assessment, i.e. quality infrastructure. This will
contribute, in accordance with the requirements of the innovative economy, to the development of
metrological infrastructure and increase the innovative activity of the domestic industry.

Metrological support — endurance of innovative processes

The measurement aspect of the theory of innovation lies in the need to develop and implement
procedures for extracting and managing measurement information at various stages of the life
cycle of innovation processes. Measurement information about the complex dynamic systems of
modern industries is equally important for improving the management of technical systems and
socio-economic ones. Technological innovation management is associated with the management
of measuring information of various enterprise resources in the context of a process controlling
model. A modern digital enterprise, as a complex dynamic system, operates with measuring
information that is characteristic of both technical systems and socio-economic ones (measuring
information about the business processes of an enterprise). Measuring information about business
process indicators serves as the initial information for the formation of a business decision.
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Directed adjustment of the measurement results will allow to manage the key performance
indicators of the enterprise.

The main trends in the construction of metrological measures and the evaluation of quantitative
indicators and indicators of innovative programs are shown in Fig. 1 [2]:

Scientific and technical innovations cause the need to develop new types and units of
measurements, which stimulates the development of fundamental and applied metrology, and this,
in turn, allows the introduction of new instruments and devices for any field of technology. In
other words, metrology supports research and development and other innovative processes in
enterprises and organizations that lead to innovation.

The main trends in the
construction of
metrological measures
and the evaluation of
quantitative indicators
and indicators of
innovative programs

Compliance of the
developed
metrological norms
and rules with the
requirements that
exclude the adoption
of erroneous decisions

The use of measuring
instruments of
approved types when
using them in the field
of distribution of state
metrological control
and supervision

Compliance of
metrological terms,
names of measured

quantities and
designations of their

units with the
established current
legislation in the field
of ensuring the
uniformity of
measurements

The ability to perform
measurements and tests
with the required
accuracy, perform
control and diagnostics
with the required

The need to create,
expand and
technologically reequip
reference complexes,
testing and certification
centers, calibration

reliability of the values centers and other
and parameters of metrological
objects complexes

Figure 1. The main trends in the construction of metrological events.

metrology supports research and development and other innovative processes in enterprises and
organizations that lead to innovation. Thus, we can talk about a kind of “self-reinforcing
mechanism” that links metrology, operational measurements, research and development and
innovation (Fig. 2).

Numerous studies confirm the positive impact of metrology not only on the economy, but also on
the activities of people and society as a whole. The most significant areas can be identified.

1. Metrology improves the quality of production processes, labor productivity.
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2. Measurements contribute to the development of an innovative culture of society, its readiness
for new quality, since they provide objective evidence that an innovative product is actually the
best.

3. Improvement of metrological support contributes to the improvement of the quality of
commodity-money relations in a market economy due to the reduction of transaction costs
between suppliers and consumers.

4. The development of metrology has a multiplicative effect, as it contributes to improving the
quality of not only industrial goods, but also services (for example, the development of the
educational sphere is also associated with the ability to assess the quality of student training, the
work of educational institutions).

Measurement Measuring
principles ¥ instruments
Theory and 0 ional
> pOperation
hypotheses INNOVATIONS measurements

\ Daa

sHucmres

Figure 2. Self-reinforcing mechanism [3].

The functioning of modern measuring instruments is connected not only with the possibility of a
purposeful choice of a rational measurement algorithm in a fixed situation, but also with the
procedure for making decisions about the nature of further actions, therefore, fundamental
research in mathematical metrology is currently being actively conducted, concerning the design
of intelligent measuring instruments.

The introduction of the concept of virtual measuring circuits as an innovation in assessing the
reliability of metrological analysis makes it possible to implement the analysis and synthesis of
measuring circuits in the presence of the necessary composition of a priori knowledge about the
measurement procedure.

Measurements of tactical and strategic levels of management are determined to a greater extent
by economic measurements, which are the values of business process indicators. Economic
measurements are represented by a set of values of business process indicators. For each indicator
of the business process, its own series of sample data is accumulated. However, such an indicator
as the economic situation must be assessed using a set of indicators - a set of sample data series.
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For the analysis of sample data, methods of statistical analysis, fuzzy logic, neural networks,
expert assessment methods.

The system of metrological support of programs, innovative projects development and
modernization of the economy [2], consisting of scientific-educational, informative- analytical
and regulatory-technical modules, which all together allow you to create a mechanism that let us
solve the following tasks:

e monitoring, analysis and selection of measuring technologies developed or used in
innovative programs and projects, assessment the level of their metrological support;

e training and advanced training in the field of metrological and regulatory support of
programs for employees involved in the development, examination and implementation of
innovative programs and projects, in order to acquire the necessary and sufficient level of
qualification to perform work on the formation, examination and implementation of
metrological measures;

¢ development of standard- regulatory and standard -technical documents that establish and
ensure the procedure for the formation, examination and implementation of metrological
measures of innovative programs and projects, the complexity, completeness and
sufficiency of metrological indicators, as well as the reliability of metrological indicators.

The main goal of the integrated metrological support system is to increase the targeted
effectiveness and economic efficiency of innovative programs and large high-tech projects
implemented within their framework. This goal is achieved through the development and use of
competitive and perspective measurement technologies, confirmation of compliance with
mandatory metrological requirements and the implementation of planned metrological measures,
obtaining reliable and comparable measurement results, monitoring and diagnostics and,
accordingly, excluding the adoption of unreasonable decisions and erroneous actions based on
unreliable measurement information.

One of the main tasks to be solved in the implementation of the informative-management system
of metrological support of innovative technologies is to make a rational decision on the
development of a new measuring technology or the use of already used measuring technologies.
The complexity of solving this problem lies on the fact that it is quite difficult to choose the most
effective solution, since a huge fleet of measuring instruments and at the same time the lack of
reliable and up-to-date information about specific samples of measuring equipment makes it much
more difficult to choose the optimal solution. Innovative products require special approaches to
determining their characteristics, since they may have unique values. Precision techniques and
measuring instruments should be used to determine these values.

Metrological activities are formed taking into account the system of quantitative indicators that
provide the ability to verify and confirm the achievement of the intended goals and solve
problems implemented by innovative technologies. The values of most indicators have
metrological roots and their evaluation is associated with the measurement of physical quantities
with established accuracy and reliability. In this case, only the use of an innovative system for
metrological support of innovative technologies becomes an effective tool that allows developing
and implementing the intended goals and solving the tasks set.

An approximate list of measures for the metrological and regulatory support of innovative
programs and their metrological and regulatory expertise is determined by the State Programs.
The need for a mandatory examination of the requirements for measurements, standard samples
and measuring instruments contained in the draft regulatory legal acts of the Republic is
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determined in the Law of the Republic of Azerbaijan "On ensuring the uniformity of
measurements” [4]. But despite the significance of the steps taken, the task of creating a unified
integrated system of metrological support for state technological, product and environmental
programs for innovative development of the economy has become more relevant in the
implementation of innovative programs. The programs lack indicators of adequacy, accuracy,
reliability, reproducibility of the planned indicators, which is a consequence of the lack of unified
legal and intersectoral scientific and methodological mechanisms that determine the procedure for
the development and examination of metrological measures and quantitative indicators, as well as
an insufficiently high level of competence of the management implementing and guiding practice
in this area.

The effectiveness of the developed innovative technologies can be assessed by the level and
completeness of metrological support, including metrological indicators and measures that must
meet the mandatory metrological requirements and characteristics of measurements, measurement
standards, standard samples, measuring instruments and the conditions under which these
characteristics must be provided.

The fulfillment of these requirements encounters significant difficulties due to the huge amount of
data on the developed, operated and supplied measuring instruments, information-measuring
systems and test equipment. Therefore, there is a need to search for a qualitatively new approach
to solving the metrological support of innovative technologies. Providing developers and
performers with operational information about competitive tools for metrological support of
innovative technologies will allow to make the optimal choice of quantitative values of indicators
and form the metrological measures necessary to achieve them. The development of an electronic
information and analytical system for measuring equipment will ensure the installation of the
optimal range of quantitative target indicators and the formation of metrological measures of
priority programs and projects.

Conclusion

Today, in the context of the globalization of the world economic and socio-cultural space, the
solution of quality issues is becoming the most important component of the success of socio-
economic development. And since mankind is unlikely to turn off the path of globalization, the
solution of quality issues in all its diversity of manifestations is becoming more and more
relevant.

As it is known, quality is achieved through innovation. However, in order to consolidate an
innovation, it is necessary to learn how to measure its parameters and characteristics. This is the
main task of metrology. Therefore, today, when knowledge in any field is rapidly updated,
refined, new data and facts appear that require evaluation and scientific understanding, metrology
is becoming an increasingly popular science. Correct and accurate measurements create a solid
foundation for making effective management decisions, reduce the risk of error, and therefore
improve quality. Metrology, standardization and certification are types of quality control, now
they belong to the quite common category - "quality infrastructure” [5].

Beginning of the 21st century coincided with the formation of the sixth technological order as a
set of technologies characteristic of a new level of production development and capable of giving
mankind an increase in labor productivity and an improvement in the quality of life. These are
bio- and nanotechnologies, means of production with artificial intelligence, new medicine,
“smart” energy supply networks, including alternative ones, etc. At the same time, the state
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scientific and technical policy is practically implemented through the growth of innovative
activity.

Scientific and technical innovations cause the need to develop new types and units of
measurement, which stimulates the development of fundamental and applied metrology, and this,
in turn, allows the introduction of new instruments and devices for any field of technology. In
other words, metrology supports research and development and other innovative processes in
enterprises and organizations that lead to innovation.

Creation of a unified integrated system of metrological support for state technological, product
and environmental programs for innovative development of the economy

Providing developers and performers with operational information about competitive tools for
metrological support of innovative technologies will allow to make the optimal choice of
quantitative values of indicators and form the metrological measures necessary to achieve them.
The development of an electronic information and analytical system for measuring equipment will
ensure the installation of the optimal range of quantitative target indicators and the formation of
metrological measures of priority programs and projects.
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ABSTRACT

The oil refining industry is an industry with high requirements for process control. Nowadays, an
important problem is the creation of the concept of control systems for oil companies and
enterprises. Oil is one of the Earth's most important resources. Its extraction and processing have
become relevant for mankind. However, in the modern environment, the tasks of extracting oil
with the latest equipment, as well as the use of cleaning and processing with minimal losses, have
become important. This paper discusses intelligent control systems and their use in the oil refining
industry. The purpose of the abstract is to create a structure that will be useful in the respective
enterprises. But in order to achieve the goal of the work, it will be necessary to take into account
such common problems as the instability of demand; restrictions imposed by the state and many
others. That is why the features of each enterprise, which may bring various risks in the future, are
considered at the design stage. Also, (it is necessary to indicate that,) the implementation of
intelligent control systems in various industries is a time-consuming process. In these situations,
the heads of enterprises need to take into account the human factor and help their employees adapt
to new systems in every possible way. Among these methods, there are incentives with awards,
the introduction of a team to train how to work with intelligent systems, and others. To delve into
this topic, it is initially necessary to consider intelligent control systems separately from the oil
refining industry.

Keywords: automated control systems, deposits, oil refineries, quality of intelligent systems.

Introduction

Accurate reporting on the production resources of many sectors of the national economy (energy,
water supply, gas supply, heat supply, supply of petroleum products and many other sectors)
always leads to an intersectoral problem consisting in the uneven differences between the results
of measuring resource producers and the results of multiple measurements in the distribution of
these resources to consumers. An accurate report is based on the results of measurements of
various physical quantities carried out by modern automated information-measuring control
systems (IMCS). Currently, due to the rapid development of digital computing technology, there
are practically unlimited opportunities to create modern automated IMCS of various classes.
Minimization of measurement errors in the construction of automated IMCS, delivery of oil
products to numerous consumers is an interdisciplinary problem.

Intelligent control systems (ICS) are the ultimate in complexity class of automated control
systems (ACS), focused on the acquisition, processing and use of some additional information,
understood as "knowledge". These systems are made to work with uncertain information about the
various qualities of objects and their functioning. If the level of data inaccuracy is very high, then
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it is necessary to apply new information technologies, that is, to develop new principles for
building intelligent control [5].

Intelligent control occurs where information is considered to be a collection of data and
relationships between them in the current interpretation. For meaningful management, you need a
database if the context and relationships of the data are constant. If the essence of the information
Is quite complex, and the purpose of the work and the context are adjusted over time, then the
database needs to restructure internal relationships. A distinctive feature of intelligent
management is just these requirements for restructuring, which allows you to actively interact
with information. Intelligence characterizes how the system relates to the outside world.
Intelligence helps to form an image that affects the reaction to external stimuli. It is used during
interaction with other complex systems and reorganization of internal communications. The main
factor in the operation of intelligent systems is related to knowledge. Classical control does not
require such a configuration, since it cannot be broken down into these structures. Management
through the “image” needs to take into account the specifically accumulated knowledge and more
critically reacts to changes in information in the process of work. The intellectual properties of the
"object - control” system have a discrete manifestation [7].

Given the database definitions of intelligence, a system can only have these properties at certain
times. To be more precise, intellectual characteristics appear at the moments of modification of
the knowledge base, which essentially gives a new context. With a stable structure, these
properties are not necessary on a permanent basis [2].

The apparatus for restructuring knowledge bases is based on mechanisms similar to the
"arrangement function”. For the legitimate use of a finite automaton (computer) as part of an
intelligent system, the theory should consider the possibility of constructing abstract structures
that implement objects that are not computable in the usual sense. The oil refining industry is a
branch of heavy industry covering the refining of oil and the production of petroleum products
[4].

An increased interest in oil deposits and its distillation in order to obtain more valuable products
began in the first half of the 19th century. In pre-revolutionary Russia, oil refining was carried out
according to primitive technology; kerosene was the main processed product that was marketed.
Oil refineries were concentrated mainly in the Caucasus (in Baku and Grozny). The share of
foreign capital accounted for 56% of all capital investments in the oil industry (1917) [1].

Now the main direction of development of oil refining is the modernization and reconstruction of
existing oil refineries with the advanced construction of capacities to deepen oil refining, improve
the quality of petroleum products and produce catalysts. Such results can be achieved precisely
through the use of intelligent control systems in production processes [3].

The creation of intelligent systems is a very complex process, which includes such items as
inspection of production facilities, development of an automation concept, design of control
systems, technical support, consulting and many others. The concepts should contain the structure
of the entire intelligent control system, all kinds of applications and suppliers of software and
hardware systems. Also, there should be decisions on building a network structure, a schedule for
the implementation of work and their stages. Development and coordination of design solutions
take place at the stage of technical design. This approach allows you to create intelligent control
systems with minimal resources. To implement this idea, it is necessary to solve the following set
of tasks in laboratory business processes: reducing the time of analysis using equipment,
standardizing and systematizing information, ensuring confidentiality, reducing labor costs for
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document management, maximizing throughput, monitoring the adequacy of instruments,
reducing the input of errors, etc.

Laboratory information management systems should cover all enterprise structures and provide
for comprehensive automation of quality management [9].

Disadvantages of Existing Automation Techniques.

The unstable economic situation, the lack of stable development in the field of oil refining and
other problems create obstacles for the growth of this industry and the introduction of information
technologies into it. The main external disadvantage is fluctuations in demand, which affect the
use of production capacities. Also harmful is the instability of supply, which depends on price,
quality, availability and profitability. In addition, government regulations also impose restrictions
on the supply of products.

Awareness of all these facts leads oil refineries to the use of hardware and software systems to
support management decisions. They apply to information process modeling technologies, design
tools, simulation optimization methods, performance monitoring, energy management, and more
[8].

Another major disadvantage of automation concerns the recycling of production waste. In the oil
industry, they are called oil sludge. These products are very dangerous for people and the
environment. The composition of oil sludge may vary depending on the production. However,
these wastes are often stored in the same way - in worn-out and overcrowded storage facilities,
which may be located near water bodies. The lack of desire to allocate the necessary funds for
recycling leads to the fact that in this area it becomes practically unmanageable and cannot be
automated. This can be solved by including in the technological series of management and the
creation of reports on this activity in the information branch. The ideal model of an intelligent
control system, of course, implies ideal situations in production processes. However, the desire for
this contributes to any changes for the better [12].

The need to create an intelligent development management system hydrocarbon deposit was
determined considering the following circumstances: [3].

1. Increasing uncertainties and associated risks of natural (for example, during the
development of deep deposits of hydrocarbon deposits raw materials or with hard-to-
recover oil reserves) and market (change demand/supply and various price fluctuations for
hydrocarbon resources) nature and risks caused by the human factor.

2. The emergence of new, innovative technologies and equipment for mining hydrocarbon
raw materials, as well as systems for providing comprehensive monitoring development of
oil and gas fields.

3. A significant increase in the volume of geological and field information and application
different types of software and hardware systems for its collection, transmission,
processing, analysis and storage.

With the help of a digital (virtual) permanent geological and technological oil field model it is
possible to provide an effective solution to the following tasks: [10].

a. clarification of the geological structure of deposits (deposits) in the process drilling new
wells;

b. calculation of various development technology options: determining the nature and the
degree of development of explored reserves (when analyzing the distribution fields
saturation of various fluids and specific residual reserves hydrocarbons), as well as
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identifying the features and conditions for promoting process waters injected into the
reservoir;

forecast of optimal rates of fluid (oil, gas and water) withdrawal in production wells;
improving the efficiency of operating modes of production wells;

e. planning of various geological and technical measures (GTM) and calculation economic
efficiency of their implementation;

f. forecast of the state of development of a hydrocarbon deposit (in the course of purposeful
change in the conditions for the development of productive formations in within the
planned GTM).

The essence of the concept of "smart" oil fields is to ensure transparency and instant availability
of any required production parameters and performance indicators of an oil production enterprise:
technological, technical, geological, ecological and economic. This availability of constantly
growing production data (and necessarily in real time) allows you not to simple to organize
remote control of oil production facilities, but also significantly improve their existing energy
efficiency, as well as ensure significant growth almost all performance indicators of equipment
operation, and besides this - optimize staff performance. The core of an intelligent oil and gas
development management system deposits of hydrocarbon raw materials is a software and
hardware complex, capable of providing a real-time analysis of a rather voluminous fishery
information, and as a result of which the prompt identification of any deviations from the design
(set) parameters, the formation of effective options control actions and the development for them
of optimal technical, technological and logistics solutions, and in some cases the independent
implementation of these solutions (still with permission from the operator).

In accordance with this approach, the "smart" oil field is a system for operational management of
oil production processes, which includes a set of specific business processes aimed at optimizing
production and reduce financial costs through the timely identification of emerging problems and
quickly making optimal decisions, based on the received real-time production data [11].

Qo

Development of an ideal model of an intelligent system.

Over the past decades, there has been a great leap in the development of information technology.
Legacy oil refining systems face many challenges. Old technologies reduce productivity and slow
down reorganization. For this reason, modern enterprises compete in the use of the latest scientific
achievements, which increases competitiveness and positively affects production. Each enterprise
has its own individual situation, which makes the development of any ideal model abstract
without taking into account the particular. However, this quotient must be calculated at the design
stage. In production, there should be a desire to maximize the use of analytical data in order to
minimize all risks. In this way, problems can be avoided in technological, economic, and other
terms. In some situations, a phased introduction of reconstruction is possible. Failure to take these
measures will result in greater losses due to maintenance costs and lower revenues. The main
thing is to reflect the real amount of work for such an update. The final choice of software and
technical means of automation systems, control and security systems is always with the consumer,
considering the following requirements: reliability, guarantee of technical support, full integration
of technical solutions. At the same time, the software, which is one of the most important
elements of the automated management and control system, must be original and approved by the
relevant government agencies to protect against malfunctions, various types of freezes and
unauthorized access. Currently, in practice, the volume-mass dynamics method and direct mass
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flow measurement systems are widely used. Measuring devices for liquid volume consumption
are divided into two types: absolute compaction (volume) meters and indirect measuring meters.
Volumetric meters measure flow directly by dividing the flow into specific volume fractions and
calculating these fractions. In indirect meters (primarily turbine meters), the flow rate is
determined based on the measurement of some dynamic characteristics of the fluid flow [6].
As a rule, the value measured by the meter is converted into electrical impulses that are
proportional to the volume of fluid passing through the meter. The most important characteristics
of the meter for practical application are as follows: [12].
a. Coefficient k is the number of pulses that occur when a volume of liquid passes through
the meter;
b. the characteristic of the meter is the dependence of the coefficient K on the flow rate;
c. linear-maximum sharpness in the range of processing consumption between the actual
value of the coefficient K and the accepted fixed value;
d. dynamic range is the interaction of the maximum possible and minimum costs for certain
characteristics.
e. reproduction (reproduction) — the ability of the measured system to reproduce the output
signal during a series of calibration tests under stable operating conditions.
Turbine flowmeters. It is achieved at the expense of high accuracy and repetition of the statements
of the calculators:
- optimal constructive solutions;
- high class of processing and manufacturing accuracy of details;
- properly selected high-quality materials;
- high balancing level of rotor;
- the use of filters that eliminate large solid particles in the liquid,;
- application of plates in front of the turbine flowmeter, which level the surface of the flow
rate;
- application of modern electronics and microprocessors as secondary equipment;
- testing of each meter at the factory-manufacturer;
- high accuracy of Assembly;
- regular individual calibration of flow meters under operating conditions over the entire
flow range using high-precision calibration tools (fuses).
Volume counters. Volumetric meters have been used for decades, have significant dimensions and
are more expensive than turbine meters of the same consumption, have a more complex interior
design, more moving parts. The advantages of these meters should include:
- can be installed close to other fixtures and fittings without dividing directly into sections
and without flow aligners;
- lower pressure loss on the meter itself and reduced overall losses due to lack of flow
rectifiers;
- high release viscosity unlike turbine meters;
- awider permissible range for measuring viscosity without taking into account the K-factor
of the meter.
Mass flowmeter. Recently, vibration Coriolis flowmeter devices have been used to calculate mass
flow, this flowmeter provides direct measurement of mass flow. In these flowmeters, the Coriolis
effect is applied, the Coriolis effect consists in the fact that a body moving at a certain linear
speed in a rotating coordinate system is affected by the force of inertia (Coriolis), which is in the
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ratio of speed and mass. Mass flowmeters are produced by most traditional flowmeters -
manufacturers. The advantages of mass flowmeters are as follows: 2
- direct measure of mass; =
- large dynamic range; o
- non-dependence of flowmeter properties on liquid properties (density, viscosity, presence ¢
of gas); S
- there is no need for direct sections before and after flowmeters; w
- lack of moving parts;
- the ability to measure density. .
«

There are following parameters of intelligent systems.

Table 1. Parameters of intelligent systems.

Internal External
structual load
functional environment parameters
X particular performance indicators
o weight indicator coefficient of x;

In general terms, the system design problem is formulated in the following way. The purpose of
the intelligent system is set, determined by: [11]
e a list of functions assigned to the system;
a list and values of load parameters that describe;
the interaction of the system with the external environment and the need for resources;
systems for the implementation of specified functions;
requirements for the characteristics of the system - power, temporary, reliable, economic,
limiting admissible values of characteristics.
It is required to determine:
e structural organization of the system, i.e. nomenclature and composition elements, as well
as the configuration of links between them;
o functional organization of the system, i.e. mode system functioning, satisfying the given
requirements and maximizing (minimizing) direct (inverse) efficiency criterion.
Requirements for the quality of the functioning of the intellectual systems in the form of
restrictions on characteristics and efficiency criteria are formulated on the basis of the analysis of
the results of model experiments. [9]
The formation of an efficiency criterion involves the construction a generalized performance
indicator based on a set of private indicators based on one of the following approaches:
e construction of a composite efficiency criterion in the form of an additive F1 or
multiplicative F2 functional;

— vk .
Fi = Li=10;%;;
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choice as an efficiency criterion F of one quotient indicator with restrictions imposed on other
indicators efficiency:
F = x; under restrictions x, < x; or x; = x;

forall x; # x;.

Solution of the problem of design (synthesis) of a new or modernization existing intelligent
system with specified properties is to determine the parameters of the structure and functioning
systems that provide specified restrictions on characteristics systems. [1]

The ideal model should combine a complex of rapid response to non-standard situations and an
adapted base for the coordinated action of all services. The main difference between an abstract
system and a traditional one is a significant increase in productivity while reducing costs. New
intelligent technologies help to increase the efficiency of the work of console operators, control
engineers and maintenance specialists.

Conclusions

This article shows the impact of intelligent systems in the modernization of management in the oil
refining industry. The possibilities and features of the production of petroleum products are
disclosed. The industry has been looked at from different angles, which helped to make an
assumption about which direction it is worth going in order to succeed. The main conclusion is
that technology and scientific progress are only aids to production. However, in the
implementation process, you need to take into account all the risks and deal with possible
problems so that the enterprise reveals its full potential.
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ABSTRACT

The application of soft computing technology for diagnosing the functional state of the
cardiovascular system is considered. Soft computing technology uses fuzzy sets, fuzzy logic,
fuzzy neural networks, genetic algorithms and evolutionary modeling as tools. Various methods
of soft computing technology in solving various problems often complement each other when
used in various combinations. This technology is focused on solving control problems with semi-
structured control objects. The main informative indicators (indicator variables) characterizing the
functional state of the cardiovascular system and obtained on the basis of statistical information
are identified. These informative indicators include the tension index, the vegetative rhythm
index, the indicator of the adequacy of regulatory processes, the tension index of regulatory
systems, and also special indicators that are derivatives of classical statistical indicators:
respiratory modulation index, functional arrhythmia index, cardiorespiratory synchrony index,
parasympathetic control destabilization index. The quality of the classification of possible
diseases is determined by indicators such as sensitivity, specificity, predictive value and
diagnostic efficiency.

Keywords: Neural networks, fuzzy inferences, diagnostic conclusion, confidence coefficient.

Introduction

Cardiovascular diseases of various etiologies are one of the key problems of modern medicine.
Despite significant advances in the diagnosis and treatment of cardiovascular diseases in recent
decades, the number of patients with this type of pathology continues to increase. Due to the fact
that the effectiveness of the treatment of cardiovascular diseases largely depends on the accuracy
of prognosis, diagnosis of stages and their severity, one of the main directions in choosing a
rational strategy for managing patients with this pathology is to improve classification methods,
including predicting the onset of diseases, prenosological and differential diagnostics. Known
methods of examining patients with cardiovascular pathology, as a rule, provide their accurate
nosological interpretation. However, in a number of cardiovascular diseases, known approaches
require significant costs, sometimes using very painful invasive procedures. In this regard, the
task of finding methods that facilitate and accelerate the procedures for predicting and diagnosing
various types of cardiovascular pathologies becomes relevant. It is possible to improve the quality
of solving the studied class of problems using the methods of fuzzy set theory in combination
with exploratory analysis, and reflexology with the addition of modern information technologies.
Existing methods and tools for diagnosing cardiovascular concerns do not provide the required
quality of classification under the given restrictions on decision-making time and technical and
economic costs, and a high percentage of these diseases require solving the problems of
improving the quality of diagnosis and treatment, the problem of increasing the efficiency of
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decision support systems that allow to study various manifestations of cardiovascular disease is
very relevant. An analysis of the literature data and our own research led to the conclusion that the
tasks of predicting and diagnosing an early stage of cardiovascular diseases in conditions of a
shortage of expensive non-invasive equipment are characterized by the fact that the signs used
(data from a survey, examination, instrumental and laboratory studies) are heterogeneous. and
often fuzzy and incomplete, and the distinguished classes have a complex, intersecting structure.
Under these conditions, it is most expedient to use the theory of fuzzy decision-making logic
based on exploratory analysis data. The tasks of diagnosing and predicting cardiovascular
pathology, as well as other tasks of medical forecasting, can be considered as determining the
answers to one of the following questions: a) to determine with what confidence, in the presence
of certain risk factors, the subject can develop the selected cardiovascular pathology within a
fixed time interval? b) determine after what time and with what certainty the subject may develop
a particular cardiovascular disease, taking into account possible concomitant diseases with certain
sets of risk factors with a given time limit?

A natural limitation on the tasks of medical forecasting in the conditions of observation of a large
contingent of subjects are temporal and technical and economic constraints. These limitations, as
well as the real state of affairs with monitoring the health status of the population of the regions,
lead to the fact that the informative signs used for forecasting, and in particular risk factors, are
most often collected in insufficient volume (incompleteness of the characteristic description).
Used signs are measured in various quantitative and qualitative scales (heterogeneity of the
structure of signs). Often, experts find it difficult, and sometimes they cannot express in clear
terms what the expected prognosis for a particular class of diseases is for the selected, given and
(or) obtained by available methods values of informative features [1, 11].

When solving classification problems in the case of fuzzy logical inference, it is proposed to use a
medical application based on the use of confidence coefficients in the used giontheses. The
possibility of using artificial neural networks for the analysis of electric cars is shown.
diographysical signals, where the measured and calculated informative features were used as input
parameters.

The decision recommendation system in this study aims to determine the amount of building
materials that must be available to meet the construction needs of a residential project. Calculating
the right amount of building materials is very important for the project as it determines the
amount of budget the construction company has to allocate. This decision uses a Tsukamoto fuzzy
inference system to help determine the quantity of building materials needed based on inventory
data and number of requests. Decision making in this study was modeled with three variables.
Each variable consists of her 3 fuzzy sets. Inventory levels in this system are determined by the
concentrated average de-fuzzification method. The proposed method can accurately predict the
amount of building materials. The test data accuracy is displayed based on the MSE obtained
from the prediction results. From the error calculation, we can conclude that the actual orders
placed with the company had an error of 0.11505 compared to the Tsukamoto FIS calculation.
From this we can conclude that the method works well in this system and has a high level of
accuracy.

Diagnostic conclusions are routine in clinical practice, have great implications for patients, and
determine subsequent treatment. However, many patients rarely understand the complexities of
this process and are often misunderstood by their physicians.
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The confidence factor is the percentage of samples of a given size expected to contain the true
mean. This means that given 95% confidence intervals, if many samples are collected and
confidence intervals are calculated, about 95% of those intervals will contain the true mean over
time. increase.

Soft computing technology is focused on solving control problems with semi-structured control
objects. This technology uses fuzzy sets, fuzzy logic, fuzzy neural networks, genetic algorithms
and evolutionary modeling as tools. Various methods of soft computing technology in solving
various problems often complement each other when used in various combinations.

A characteristic feature of the functioning of complex objects (including living organisms) is that
the information available for measurement is incomplete and fuzzy, and the classes of their states
are not amenable to a strict analytical description and are evaluated by a set of fuzzy judgments.
Inference mechanisms are based on fuzzy decision logic [1].

Statement of the problem

Consider the application of soft computing technology for diagnosing the functional state of the
cardiovascular system. To do this, first of all, we select informative indicators (indicator
variables) that characterize the functional state of the cardiovascular system and are derivatives of
classical statistical indicators [2]:

- stress index

— AMD
S = 1)

where MO is the mode determined by the number of the most frequently occurring RR intervals;
AMO is the mode amplitude, defined as the proportion of RR intervals corresponding to the mode
value; X is the variation range, calculated as the difference between the duration of the largest and
smallest RR intervals.

- index of vegetative balance

VB =22 )
- vegetative rhythm indicator

VRI = —X; ©)

MD

- indicator of the adequacy of regulation processes

IARP = =2, 4)
- index of tension of regulatory systems

j— J"‘lMII:I

ITRS = - (5)
Special indicators:
- respiratory modulation index

[

_ | Ri+i— Ry i
RM = w'E{ : ) < 100%, (6)

where N1 is the number of half differences of RR intervals (-25++25 ms);
- functional arrhythmia index

FA = (1— DM/RR ) - 100% — 30 7)

variation

- average Sl interval,
-index of cardiorespiratory synchrony
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- destabilization index of parasympathetic control.
The spectral relative index is the most informative

_ ¥
s1=2, 9)

where LF is the low-frequency component of the heart rhythm, the main spectral power of which
falls on the frequency range 0.04+0.15Hz; HF is the high-frequency component of the heart
rhythm, the spectral power of which lies in the range of 0.15+0.4Hz. The Sl index characterizes
the balance of influence on the work of the heart of parasympathetic and sympatheticpatic
departments.

International Indices:

- standard deviation - SDANN;

- root-mean-square deviation of differences between adjacent cardiointervals - RMSSD;

- percentage of adjacent cardiointervals that differ from each other by more than 50ms - pNNSO.

Solution of the problem

The level of functioning of the cardiovascular system is the most important indicator that reflects
the level of harmonious interaction between a person and the environment and the adaptive
capabilities of the body. To assess the functioning of the cardiovascular system and assess its
adaptive potential, the index of functional changes (health index) is also determined according to
the formula

IFI=0,011-css+ 0,014 5BP + 0,008 - DEP + 0,014V + 0,009m — 0,0098 — 0,27,

where IFI is the index of functional changes, HR is heart rate, SBP is systolic blood pressure,
DBP is diastolic blood pressure, P-growth; m is body weight, B is age, 0.027 is an independent
coefficient.

Depending on the value of the IFI according to table 1 find the appropriate level of functioning of
the cardiovascular system (CVS).

Table 1. Depending on the value of the FFI - the corresponding level of functioning of the CCC.

Grou Performance level FFI values
P (adaptive potential) (points)

one Satisfactory Ies25 égan

2 Tension mechanisms 2 60-3.09

of adaptation ' '
3 Unsatlsfaf:tory 3.10-3.49
adaptation

four Disruption of 3.5and
adaptation above

Pre-hospital screening based on the coefficient of health is based on the position of the state of the
circulatory system as an indicator of the whole organism. The range of changes in the other
indicated indicators in normal and pathological conditions is given in [3]. To objectify the results
obtained, statistical tests of fuzzy decision rules are carried out on representative control samples.
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The sample size is determined in accordance with the recommendations [4] and is selected in such
a way that the number of not sick and sick patients remains constant and amounts to 100 people
for each class. This made it possible at each stage of the research not to violate the estimate of the
probability of correct classification chosen as the standard at the level of 0.95.

The quality of classification is determined by such indicators as sensitivity, specificity, predictive
value and diagnostic efficiency [5]. The distribution of observational results is shown in Table 2.

Table 2. Distribution of observation results.

Subjects Research results Total

positive negatve
Number of surveyed True (IP) False (LO) IP+LO
classesc; — 1y,
Number of surveyed False (LP) True (IR) LP+10O
classeswy —
Total IP+LP LO+IO IP+LO+LP+IO
*- classes for comparison change depending on the pair being checked.

LP is a false positive result, numerically equal to the number of healthy people classified by the
decision rule as patients with a predictable (diagnosable) disease.
LO - false negative result, numerically equal to the number of people in the classwy, classified by

the decision rule as healthy people.
IP is a true positive result, numerically equal to the quality of people of the class, correctly
classified by the decision rule.cw,

Al is a true negative result, numerically equal to the number of sick people classified by the
decision rule as healthy people.cw,

The diagnostic sensitivity (DS) of the decision rule in relation to the class is determined by the

ratio of the frequency of true positive results to the number of patients, i.e.
P

Ds =2 (10)

!'.Im{

Diagnostic specificity (DS) of the decision rule in relation to the classw,represents the ratio of
true negative results to the number of healthy people, i.e.

DS = = (11)

!'.Iml:l

The predictive value of positive results of PZ+ is determined by the expression

P

Pz = .
IP+LP

(12)
The prognostic significance of negative results PZ- is determined by the expression
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Diagnostic efficiency (DE) is determined from the expression.

DE = IP+10 (14)

T IP+LP+LO+I0

When solving classification problems using the theory of fuzzy logic, it is necessary to calculate
the membership functions, which is determined in relation to the elements (points) of the sets.
However, when solving the classification problem to process each individual point, as it is
implemented in set theory, the general properties that form the basis of classification are easily
lost. This may lead to incorrect results.

Another approach to fuzzy inference is proposed specifically for medical applications and is based
on the use of confidence coefficients in the hypotheses usede,[6]. This approach is based on the

assumption that two mutually reinforcing evidence (signs, indicators) should increase confidence
in the conclusion (prognosis, diagnosis), possibly giving a higher degree of truth than the average
or even the maximum. On the other hand, a few pieces of evidence pointing in one direction
cannot be fully offset by evidence pointing in the opposite direction. This logic of reasoning is
implemented by the formula for calculating the confidence in the decision being made, which is
determined through the corresponding coefficient of confidence CGew;w;:

KU,, = MD,,, — MND,, . (15)

WhereM,ﬂ,w- measure of confidence in the decision (to the classification)mf,MH,qw- an

appropriate measure of distrust.
In turn, each of the components is determined by iterative expressions of the form:

MD,, (j+ 1) =MD, (j) + MD(Y,) - [1 — MD,, ()];
MND,, (j+ 1) = MND,, (j) + MND{, (Y,) - [1 — MND,, (j)] (16)

where j is the iteration number, often coinciding with the numbers of features and (or) frequency
(intermediate) confidence factors; - measure of confidence k from the newly received evidence
(feature, combined indicator, etc.) to the moment when it has already been determined for all
previous evidence; - a measure of distrust to from the newly received evidence.

MDY, (U;)w;¥;MD,,, ()MND,, (U)o, U,. (17)
As the results of using fuzzy decision-making logic have shown, in medical practice, experts often
use only those signs and (or) combined indicators as signs and (or) combined indicators, the

analysis of which testifies in favor of the class . For example, a blood pressure scale can be used
to indicate the degree of hypertension or hypotension.cw,
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Then, if there are no informative features that disprove the version , then , and the CG formula is
modified to the expression:w,MD,, = Ow,

KU, (+ 1) =KU,, () + KU, (U) [1—KU_ ())];

where is the coefficient of confidence in from one evidence (factor) .KUF, (U;)w,U;

The meaning of the last formula is that the effect of new evidence in favor of the hypothesis with
already known evidence affects the shift of CG towards complete certainty by a distance
depending on the new evidence. Important properties of the above formula is its symmetry in the
sense that the order of succession does not matter, and the movement towards the certainty of CG
(MD or MND) is carried out as supporting evidence is accumulated. (¥; ) ey ;¥ e .

Conclusions

The increase in the measure of confidence in the combined accounting of evidence, compared
with the confidence in each of them taken separately, is consistent with the intuitive notion that
several evidence pointing in the same direction should reinforce each other. There is no
theoretical justification for these rules. MD and MSD are not probabilistic measures, although
they obey some axioms of probability theory. They are not samples from any population and
therefore cannot be given a statistical interpretation. However, they allow you to order hypotheses
according to the measure of validity that they have.

One of the ways to increase the efficiency of diagnostic conclusions and classification of diseases
is the addition of a decision support system to the software of computerized medical devices. The
use of artificial neural networks is associated with pattern recognition, optimization, and data
analysis [7]. Neural networks are widely used in medical diagnostics and treatment prognosis.
Neural networks can also be successfully used to analyze electrocardiographic signals. Of the
structures of neural networks under consideration, the three-layer perceptron can be considered
the most acceptable, in which the measured and calculated above informative features (indicators)
were used as input parameters of the initial data. At the output of the neural network, a diagnostic
conclusion is formed.
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ABSTRACT

Cd1-xFexS (x = 0.03) solid solutions were synthesized and thin films were obtained on their base
by molecular beam condensation method. It was studied the effect of y- irradiation on surface
morphology, growth properties and crystal structure of obtained thin films. The characteristics of
CdixFexS (x = 0.03) solid solutions exposed to y-rays at doses of 50, 100 and 150 kGy from %°Co
source were characterized by XRD, SEM, EDX methods. XRD analysis showed that the
orientation of crystal planes changes after y-exposure. It was determined that the peak intensity of
the (101) plane of Cdi.xFexS solid solutions increased with the radiation dose. Sizes of crystallites
increased after y-irradiation. Thus it is possible to manage some crystal properties with -
irradiation. XRD investigations demonstrates, that thin films grown on glass substrates at
substrate temperature Tsub=470 K were polycrystalline structure and thin films grown at substrate
temperature Tsu» =670K were monocrystalline structure.

Keywords: Solid Solution, Semimagnetic Semiconductor, SEM, XRD, EDX, y-radiation

Introduction

Cadmium sulfide (CdS) with a bandgap of 2.44 eV is considered to be one of the semiconductor
compounds of I1-VI group, and useful in solar cell devices, thin film transistors, optoelectronic
devices, etc. making interesting material for application purposes. Thin films of CdS are more
focused in the production of electronic devices, photovoltaic cells and optical detectors. In recent
years, some research in the field of magnetic materials has been directed to obtain semiconductors
with ferromagnetic properties at room temperature. Semiconductor compounds 11-VI group
containing Mn, Fe, and Co ions have been extensively studied for their properties as dilute
magnetic semiconductors or semimagnetic semiconductors.

New class materials in which semiconductors are doped with magnetic impurities are 11-VI
semiconductors. Semimagnetic semiconductors (SMSC) is critical to the future of electronic
science because it combines elements of semiconductors (charge) and magnetism (spin) into a
single material known as spintronics [1, 2].

Nowadays, it is impossible to imagine modern electronics without thin films. Since devices are
created on the surface of crystals, including all structural changes reflected in the parameters of
devices, it is necessary to obtain thin films with perfect crystal structure and clean smooth surface.
Meanwhile, one of the urgent problems of modern physics is to obtain radiation-resistant and
radiation-sensitive materials with stable physical properties. It should be noted that due to the
formation of radiation defects, changes in the physical properties of materials that are most
strongly affected by ionizing radiation under certain conditions are observed. For this reason, it is
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important to study the effect of ionizing radiation on the physical properties of semiconductor
materials. These materials have many promising applications in solar cells, optoelectronics, light
amplifiers, light-emitting diodes, laser diodes, photoelectrochemical cells, nanosensing, and
biomedical imaging [3-8].

CdixFexS thin films are of particular significance in actual application and basic research. Some
works have been dedicated to the problem of physical properties of CdixFexS (x = 0.03) thin
films. The current paper is about the investigation of the effect of y-irradiation on the crystal
structure and surface morphology of Cdi.xFexS (x = 0.03) thin films.

Material and method

CdixFexS (x = 0.03) SMSC thin films of 1.5 um thickness were deposited on cleaned glass
substrates at the rate of v=18-20 A/s by molecular beam condensation technique in a vacuum of
(1+2)10* Pa. All technical details and preparation methodology are reflected in our previous
works [9,10].

Synthesis of CdixFexS solid solutions was obtained, therefore treatment of primary components:
cadmium, sulfur, iron. In order to clean electrolytic iron covered with an oxide layer, we etch it in
a solution of distilled water and nitric acid (HNOs3) taken in a ratio of 1:1, and then wash it in
distilled water. We accurately weigh the primary components on the VLA-200 analytical scale.
The following formula is used to calculate the amount of substances:

Pcd = P-Aca:X I (Aca'X + Arey + As-2); 1)
Pre = P-Arey | (AcaX + Are'y + As'Z); (2)
Ps=P-As-z/ (AcaX + Are'y + As-Z), (3)

where, P — total weight of charging, Pcqd — cadmium weight, Pre — Fe weight, Ps — sulfur weight, A
— atomic weight of element, X,y,z — atomic share of Cd, Fe, S respectively [11].

It is noteworthy, which filling of drawn components into recycled and thermally treated ampoules
is carried out in the same order. After creating a vacuum of 1-10 Pa in the ampoules, its mouth is
separated from the absorption system by melting and soldering, and then the process of synthesis
of the materials to be processed is carried out. The ampoule set down in the horizontal furnace is
heated to the melting temperature of the solid solution at 100 degrees/hour, and the temperature
increases by 50 degrees after keeping for 3 hours. When the required temperature is obtained, the
mixing mechanism is periodically changed for 2 hours. Then the temperature is reduced to Trys.
The bulb is kept at this temperature for 24 hours and the entire system is rotated periodically to
mix the alloy well. After the synthesized samples undergo a homogeneous thermal treatment at a
temperature of 873+973 K for a week, the substance quantity of 10 g of Cdi-xFexS (x =0.03) solid
solutions is calculated using the above formula.

The rate of condensation is controlled by the temperature of the primary source. We can note that
additional S source evaporation was used in order to obtain perfect film surface morphology
without using any samples. It can be seen from the XRD studies that Cdi.xFexS thin films develop
in glass substrates at T=470 K have a polycrystalline structure, and at the substrate temperature
T=670 K they have a monocrystalline structure.

CdixFexS (x = 0.03) solid solutions were irradiated with y- rays obtained from %°Co source of
E=1.17 MeV, E=1.33 MeV energies.
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The structure and phase purity of the yp-irradiated these films were examined by X-ray diffraction
(XRD) at room temperature using a BRUKER XRD D8 ADVANCE. The studies of surface
morphology of Cdi.xFexS (x = 0.03) solid solutions were carried out the scan electron microscope
(SEM) JEOL/ JSM-6610. According to the Energy Dispersive X-Ray Analysis (EDX) technique,
the chemical structure of these films was analyzed using standard energy dispersive analysis.

Experimental

On the characteristics of electronic devices are relatively related to the surface morphology of
crystals, the study of external effects (temperature, pressure, lighting, radiation, etc.) occupies the
significant place in diagnosing their surface. It is clear that radiation technology is more dominant
favorable methods for the modification of semiconductor materials. Thus, by irradiating the
material, it is possible to control the physical feature of these materials, as well as to predict the
properties of devices based on them. In this regard, it is of great interest to study the changes in
the surface of the CdixFexS (x = 0.03) solid solutions, therefore the effects of y-irradiation. The
results of SEM and XRD studies of Cdi-xFexS (x = 0.03) solid solutions exposed to y-irradiation
(D,=10-+100 kGy) are presented in this study.

X-ray diffraction pattern of as-prepared CdixFexS (x = 0.03) solid solutions appears in figure 1.
High intensity peaks of sample is given using Debye Scherrer equation. According to the table 1,
the XRD measurement reveals that all the sharp diffraction peaks (100), (002), (101), (102),
(110), (103), (200), (112), (201) and (202) confirmed face centered cubic structure of =~ CdixFexS
with crystal lattice parameter of a = b=4.1002 A, ¢=6.6568 A, y=120°. The crystallite size

(figure 1) of CdixFexS (x = 0.03) solid solutions may be estimated from the width of the XRD
peak using Debye—Scherrer’s formula [12] given by

D = (0.9 M)/(B cos 6), 4)
where, D - is crystallite size, £ - is full width at half maxima (FWHM) of the peak intensity, 6 - is
diffraction angle in degrees and 4 - is the wavelength of X-ray used (table 1).

2-theta (deg)
Figure 1. X-ray diffraction patterns of Cdi.xFexS (x=0.03) thin films.
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Table 1. The XRD measurements.

Neo 20 (deg) Crystal system (hkl) FWHM, £ (deg)
1 27 100 0.15

2 28.2 002 0.15

3 30 101 0.15

4 38.4 102 0.1

5 45 110 0.25

6 50 103 0.25

7 52.7 200 0.2

It was studied effect of y-irradiation on crystal structure of CdixFexS (x = 0.03) thin films. XRD
patterns of CdixFexS (x = 0.03) solid solutions on glass substrate and irradiated by y- quanta
(E=1.17MeV, E=1.33MeV) with different doses (D,=10+-100 kGy) are shown in figl. The

diffraction pattern of y -irradiated thin films with different doses 10, 50 and 100 kGy revealed that
the peak intensity of (101) plane of Cdi-xFexS increased with dose.

It can be seen that the number of planes aligned along the (101) direction increased with y-
irradiation. The reason for this is that °°Co y-rays are high-energy electromagnetic waves. When
the radiation dose D, = 50 kGy + 100 kGy, the surface energy becomes important in the process
of crystal growth. During the process, atoms are easily attracted by the high surface energy (101)
crystal face and condense there, which can lead to the predominance of the (101) plane [13,14].
XRD analysis confirmed the change in orientation of the planes after y-irradiation exposure.

The SEM method was used to study the effect of y-irradiation on the surface morphology of Cds-
xFexS (x = 0.03) thin films. The morphology of the Cdi.xFexS thin films before and after y-
irradiation was analyzed by SEM method.  CdixFexS (x = 0.03) solid solutions were irradiated
with y-quanta at a dose of D,=100 kGy, which is caused by the interaction of y-quanta with atoms
in their paths during irradiation. It was reveiled, that after y- irradiation, the CdixFexS crystallite
size increased, which is in profitable consent with the XRD results. The compositional analysis of
the pure CdixFexS solid solution was carried out using EDX shown in table 2.

Table 2. EDX analysis of pristine Cdi.xFexS (x = 0.03) solid solutions.

Element Weight % Atom%
CdL 79.38 52.71
SL 19.91 46.34
Total 100.00 100.00

Elemental chemical composition was investigated by means of EDX analysis. The results did not
deviate much from the structure of starting precursor alloys (figure 2).
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Figure 2. Energy-dispersive X-ray spectrum of  CdixFexS (x = 0.03) solid solutions

Results

In the current research, CdixFexS (x = 0.03) solid solutions were synthesized and thin films were
obtained on their basis by molecular beam condensation method. We studied the effect of y-
irradiation on growth properties of obtained thin films. Properties of CdixFexS (x = 0.03) solid
solutions exposed to 50, 100 and 150 kGy doses of y-rays from %°Co source were characterized by
XRD, SEM, EDX methods.

XRD analysis revealed that the peak intensity of the (101) plane of CdixFexS increased with
dose. Crystallite size increased after yp-irradiation. Finally, it was realized, which is possible to
control some crystal properties with y-irradiation. The results obtained from XRD investigation
demonstrates, that thin films with polycrystalline structure grow on glass substrates at substrate
temperature Tsun = 470 K, and monocrystalline structure grow at substrate temperature Tsup =
670K.
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OCOBEHHOCTH BJIMSIHUS COIYTCTBYIOIEI'O CAXAPHOI O
JAUNABETA HA KAYECTBO KM3HHU BOJIbHBIX IIN30PPEHUEN

Nabrap Idennuen
Hucceprant, Kadenpa ncuxuarpuu, AzepOaiimxanckuiit MeIUIMHCKUHA Y HUBEPCUTET.

ABSTRACT

In this article, the features of the quality of life (QL) of patients with schizophrenia with
concomitant diabetes mellitus were studied. Conducting this study on the assessment of the
quality of life of patients in the compared groups, we came to the conclusion that concomitant
diabetes mellitus significantly reduces the quality of life of patients with schizophrenia. The
revealed stronger relationship between the subjective assessment of one's QL and the severity of
positive and negative psychopathological symptoms in patients with concomitant somatic
pathology suggests that the use of questionnaires to assess the quality of life in this category of
patients for the development of individual rehabilitation programs is highly informative.
Keywords: quality of life, patients with schizophrenia, concomitant diabetes, positive and
negative psychopathological symptoms.

AKTYaJIbHOCTH HCCJIEeI0BAHUS

B nmocneanwe roABl BO MHOTHX HCCIEIOBAHHAX, HApPAAy C «OOBEKTHUBHBIMHUY
KOJIMYE€CTBEHHBIMH u KayeCTBEHHBIMU XapakTepUCTHUKAMU COLMAJIbHOTO
GYHKIIUOHUpPOBAHUS OOJIBHBIX, Bce OoJsbllee 3HadYeHHE NPHAAETCS CYOBEKTUBHBIM
MEepeKUBAHUSIM HMMHU CBOET0 KM3HEHHOTO OJaromoaydus, MOJYUYHBIIEr0 OIpeacieHUe
«KkadecTBO X)u3uu» [4, 8, 11, 12]. [IpuBneyeHre TaHHOTO MOHATHS SBISETCS OTPAKECHUEM
NpUHIUIA MapTHEPCTBA, MPEINOIATalIero y4eT MHEHHUS U CYXKJIEeHUS OOJIBHOTO O CBOEM
CaMOUYYBCTBHUH, KadyeCTBE MOJydaeMOW TOMOIIM M >KU3HU B IIEJIOM, a TaKXe OTpa)kaeT
CTpeMJICHHE COBPEMEHHOW MEIHMIIMHBI 00ECMeYnTh MOCTOWHYIO XH3Hb mainuenta [3, 5,
18, 19]. Byay4u CI0XHBIM MOHATHEM, Ka4eCTBO )KU3HU BKJIIOYAET B ce0sl CyOBEKTHBHBIC
U OOBEKTUBHBIE I[IOKAa3aTeJW OMpPENEeICHHBIX TapaMeTpPOB OIEHKH, OTpakarollue
pa3MuHbIe CTOPOHBI COIMATBHOTO, (PU3UUYECKOTO M TMCUXUIECKOTO (YHKIIMOHUPOBAHUS
[1, 15, 16, 17].

[Toka3zarensiM KadyecTBa XHU3HU OTBOJUTCS BEAyIlas pPOJb B MOHUMAaHUHM MHOXECTBa
(hEeHOMEHOB, CBSI3aHHBIX C PacCTPOMCTBAMHU IMM30(DPEHUYECKOTO CHEKTpa: IHCCOIUAIUU
MEXy KIMHUYECKUMHU TMPEANOCHIIKAMHM K aJanTaldi U pealibHBIM ypPOBHEM ajanTaluu,
MPOLECCOB CTUIMAaTU3allUUM M KOoMIIalleHTHOCTU. MccnenoBanue mokasaTesieil kauecTBa
KU3HH TO3BOJISIET TUIy0’Ke MOHATh BHYTPEHHUN MUP MaIMEHTa, €r0 PEaKIMI0 Ha JeUYCHUE
U CTAaHOBUTCS JOIMOJHUTEIbHBIM KPUTEpPUEM IMpPHU BBHIOOpE TAKTUKH IMCUXOpapMako- U
MCUXO0CO-IHOTEepaneBTHYeCKUX Meponpustuii [4, 9]. B Hacrosiiee BpemMs GOIBIINHCTBO
HcclieoBaTelIed CYMTAIOT, YTO IIOJOTBOPHOE MOHMMAaHUE KAa4eCTBAa KU3HU BO3MOXKHO
TOJIBKO Ha MYyTH CHHTE3a 00BEKTUBHOM U CyOBEKTUBHOI ero ctopon [14, 15, 16].

IMeanb uccaenoBanus
N3yueHue OCHOBHBIX TIOKa3aTeledl KadecTBa JKH3HM OOJBHBIX MHU30QpeHuet c
COMyTCTBYIOIIUM CaXxapHBIM AUa0ETOM.
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MaTepuana u MeTO/bl CCJIEI0BAHUS

OObexkToM uccnenoBanus crainu 111 manuenTta, NpoXoAUBIIME CTAlMOHAPHOE JIEYEHUE B
OTIEIEHUAX PecnyGiukanckoit MCUXUATPUYECKOMN OOJILHULIBI M3 AP u
ncuxocomatndeckom otaeneHun KIIb Ne3d r. baky. B coorBeTcTBUM ¢ KpuTepusimu
oTOOpa B OCHOBHYIO TpYIy HCCIEeIOBaHUS BOWIIU 72 OONbHBIX WMH30ppeHUEe u
paccTpoiicTBaMu IMH30(PPEHHUYECKOTO CHEKTpPa C COMYTCTBYIOUIUM caxapHbIM AuabeToM.
['pynny cpaBHeHHs cocTaBwiId 39 MalMEHTOB C aHAJOTHUYHBIMH TCHUXUATPUUYECKUMU
nuarHo3damu  0e3 comyTcTBY-tomero caxapHoro paumabera. KauectBo xu3aum (KXK)
MalMeHTOB OCHOBHOM IpyINIbl OLIEHUBAIOCH ABAXKAbI - IPU KyIUPOBAHUU MCUXOTUUYECKON
CUMIITOMAaTUKU U IE€PEeJ BBINUCKON, NYTEM CaMOCTOSATEIbHOIO 3aIllOJIHEHUs NMalUueHTaMHU
onpocuuka «SF-36 Health Status Survey». OnpocHHK s OICHKH COIHAIbHOTO
(GYHKIMOHUPOBAHUS M KadecTBAa JKU3HHM IICUXWUYECKH OOJBHBIX MPEACTaBISET COOOHU
CTPYKTYpPUPOBAaHHOE HMHTEPBbIO W BKIIOYAaeT 36 MyHKTOB, CTPYNIUPOBAHHBIE B BOCEMb
mKan: Gusndeckoe QyHKIIMOHHUPOBAHHE, POJIEBas NEATEIbHOCTH, TeIecHas 00ib, obliee
310pOBbE, JKM3HECHOCOOHOCTh, coIlManbHOE (GYHKIMOHUPOBAHUE, OSMOLHOHAIBHOE
COCTOSIHME U NCUXHYECKOE 370poBbhe. [IoMUMO 00BEKTUBHOTO KpUTEPHUS, KaXKIBII pa3aen
UMEeT U CyOBEKTUBHYIO OIIEHKY, T.€. OTpa)xaeT YJIOBIETBOPEHHOCTh OOJIBHOTO
cooTBeTcTBYIOIe chepoir xu3nu. Kaxnmas cpepa KX omenmBamace B Oannmax, 49ToO
MO3BOJISIET BBISABIATH Hauboyiee MPOOJIEMHBIE AacCHEeKThl >KMU3HEHHOTO OJaromoiydus y
KaXJOTO TMalWeHTa, OIEHUBATh JUHAMHUKY COCTOSHHUS U 3(PPEKTHBHOCTH JIeUCHHUS, a
Takke cpaBHuUBaTh nokaszarenu KK y pasneix rpynn nanueHToB. ONpOCHUK 3aMOIHSICS
pEeCIOHJIEHTAMH  CaMOCTOATEIBHO W  SBISUICA  CyOBEKTHBHOW  MEpPOW  OIICHKH
071aromnoyy4us U yJI0BIETBOPEHHOCTH YCIOBUSIMU CBOECH KHU3HMU.

ITosrydenHbIe pe3yJbTAaThl M HX 00CYKICHHUE

[IpoBeneHHBII HaMu CpaBHUTEIbHBIM aHANM3 JABYX TIpynn OOJBHBIX MH30ppeHUEH
nokasaji 0ojee HU3KUM ypOoBEHb KauecTBa KM3HU MO BCeM cepam B I'pyIIie NalUEHTOB C
CONMYTCTBYIOUIUM caxapHbIM nuabeToM. Pe3ynbTaThl npeacraBieHsl B Tabnuie 1.

Ta6auna 1. CpaBHeHre MoKa3aTeNel KauecTBa XKU3HH OOJNBHBIX IIH30(PEHUCH B 3aBUCHMOCTH OT
HaJIM4YMs COIMYTCTBYIOIIEH COMaTHYECKO MaTOJIOTHH.

Me, OCH. Ip., Meo, rp. P
Cdepsnl kauecTBa KU3HU 0aJIIIBI CpaBH., OaJlIbI
OO0111ee KAYECTBO KU3HH U COCTOSHHIE 3/I0POBbS 13 15 0,001
1. dusuueckas chepa 13,3 16 0,000
2. Ilcuxuueckas cdepa 13,5 14,4 0,006
13,6 16,6 0,000
3. YpoBeHb HE3aBUCHUMOCTH
4. ConManbHble OTHOIIEHHS 12,7 15,2 0,001
5. Okxpyskaronias cpeaa 13,4 15,2 0,000
6. JlyxoBHas chepa 15,5 16 0,081
CyMMapHOe 3HaYCHHE 82,1 92,7 0,000

Me1 - 3HaYeHUE MeIMAaHbl B OCHOBHOM I'pyIe
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Me: - 3HaYeHHE MEAUAHBI B IPYyIIe CPABHEHUS
P - BEpOATHOCTH OIIMOKHU

BosbIIMHCTBO MAIMEHTOB OCHOBHOM TpyHIBI (C COYETAHHBIM CAaxXapHBIM JUA0ETOM) OLEHHIN
CBOE KauecTBO XHU3HM IO pa3HbIM chepam kak cpeanee (11-13 GammoB) m xopomee (14-17
6ammoB). CpeqHue mokas3aTrend ObUIM JaHbl OOIIEMY KadeCTBY KH3HU U COCTOSHUIO 370POBBS,
¢busnveckoii cepe, connanbHBIM OTHOIICHUSM M OKpY’Katomiei cpene. bonbHbie mm3odpenneit
U3 TPyMNIbl cpaBHEHUS (0€3 COIMyTCTBYIOIIEH COMAaTUYECKON MAaTOJIOIMH) OLEHUIN CBOE KaueCTBO
KU3HH MTPEUMYIIECTBEHHO KaK XOpoIliee 1o BceM chepam.

Cratuctudecku 3HaunMble pasznuuus 3HadeHuin KK (p<0,005) naGmromanuck mo BceM cdepawm,
KpoMe JyXOBHOW. «OOIIee KayecTBO JKU3HU M COCTOSIHHE 37I0OPOBbs»: 3HAUCHUEC MEIHAHBI B
ocHoBHo# rpymme (Mel) 13 GamroB, B rpymme cpaBuenusi (Me2) - 15 6amwios (p<0,001),
«Duznueckas chepar: Mel=13,3 6amna, Mex=16 6amnoB (p<0,001), «Ilcuxudeckas chepar:
Me1=13,5 6amna, Me>=14,4 Gamna (p<0,006), «YpoBeHb He3aBUCHMOCTH»: Me1=13,6 Oaia,
Me>=16,6 6amios (p<0,000), «Coumanbuple oTHOIICHHUS»: Mel=12,7 6amna, Me,=16,2 Gamra
(p<0,001), «Oxpyxkarorias cpena»: Mel=13,4 6amra, Meo=15,2 6amna (p<0,001), «CymmapHoe
3HaueHue»: Mel=82,1 6ami, Me2=92,7 6amioB (p<0,001). ITo myxoBuoil chepe KXK 3Hauenus
MenuaH OBUJIO TaKkKe BBIIIE B TPYIIE CPaBHEHUS, HO pa3IM4usg HE JOCTHINIA YPOBHS
cratucTryeckoi 3naunmoctu (P<0,08).

@usnueckas cepa KauecTBa KHU3HH COCTOHUT U3 TPEX cyOcdep: ¢puzndeckas 601 U AUCKOMPOPT;
KU3HCHHAs AKTUBHOCTb, OSHEPTHsl M YCTAJIOCTh, COH M OTIBIX. Pe3yibTaThl CpaBHECHUS
roKaszaTeJiel KadecTBa JKM3HU OONBHBIX MM30(ppeHueil mo cydcdepam Qusmueckoir cdepsl B

3aBUCHMMOCTH OT HaJIM4YMA COHyTCTBy'I-OI_Heﬁ COMATHYECKON IaTOJOTHU IMPCACTABJICHBI B Ta6J'II/II_Ie
2.

Tabésmnua 2. CpaBHeHHUE MOKa3aTesei KauecTBa )KU3HU O0JIbHBIX IHU30(hpeHuel 1o cyochepam
¢duznueckoii cheprr KK.

Cyo0chepsl pusndeckoit chepsl KauecTBa KUIHH Mei, ocH. 1p., Gamsi (Mep, rp. cpaes., bamms: [P

1. ®dusnyeckas 001b U AUCKOMOOPT 14 15 0,009
2. YKu3HeHHasi aKTHBHOCTh, DHEPTHsl, YCTAIOCTh 11 15 0,050
3. CoH 1 OTIBIX 15 17 0,004

Kak BugHO u3 Tabnuiel, HauMeHbinue nokasarenu KXK B ocHOBHOM rpymnme HaGIOJAINCh 110
cyochepe «KuzneHHast akTUBHOCTb, dHEprus, ycraiaocth» (Mel=11). Haubonee Bbicokue Oamibl
ObUIM TOJTyYeHBl B rpynme cpaBHeHus 1o cyocdepe «Con u otapix» (Mez=17). Ilo Bcem Tpém
cyocdepam KXK Obuin BBISBIIEHBI CTaTUCTUUECKH 3HAUMMBbIE PA3JIMYUs MEXKIY BYMS Ipylramu
MAIEeHTOB.

[Icuxonoruueckas chepa KK cocrout u3 5-tu cybedep: moaoxuTeNbHbIE SMOLUHU; MBIIUICHHE,
00y4yaeMoCTb, MaMATh U KOHILIEHTpaIus (I03HaBaTelIbHbIe (PYHKIMH); CAMOOLIEHKa; 00pa3 Tena u
BHCIIHOCTE, OTPpULATCIBHBIC SMOIIUU. Pe?)y.HI)TaTI)I CpaBHCHHA moKazaTejieil KadecTBa KHU3HH
OoNbHBIX IU30(peHuei mo cyOcdepam MCUXOJIOrMYEcKOr cdepbl B 3aBUCHUMOCTH OT HaJU4YUs
COITYyTCTBYIOIIEH COMaTHYECKOH MaTOIOTHH MPECTaBICHBI B TAOIHUIIE 3.
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Ta6auna 3. CpaBHEHHE TIOKa3aTeNel KauecTBa )KU3HU OONBHBIX mM30hpeHneit o cyochepam

ncuxojoruyeckoit chepsr KIK.

Cy6edeps! MCHXONOrHIecKoii cepsr Mel, ocH. rp., 6autel  [Mey, Tp. cpaBH., P
KauecTBA JKU3HU Gasst

1. TTosi0KHUTEIbHBIE IMOIIUU 13 14 0114
2. Ilo3HaBarenbHble QYHKIHH 14 15 0,053
3. CamoorieHKa 14 14,5 0,181
4. O0pa3 Tena U BHEIIHOCTb 15 15,5 0,168
5. OTpUIIATEIEHBIC IMOIHH 14 15 0,011

Kax BugHO m3 Tabmuie 3, nokazarenu KOK mcuxomornyeckoii chepsl MMEIOT CTATHCTUYECKH 3HAYUMBIC
pa3Iuyus MEXKIy OCHOBHOM IPYIIIION U TPYIIIION CPAaBHEHHUS TOJBKO 1O OJHOU cyOchepe «OTpuiareibHbie
smouumy. [lokazarenu octanbHBIX CyOcdep IHIb MPUOINKAIOTCS K CTATUCTHUECKH 3HAYHMBIM.

[TomMumo 3TOr0, OOHMM M3 MOKa3aTeNel KayecTBa >KU3HU OOCIEIOBAaHHBIX OONBHBIX SIBISIOTCS YPOBHH

TPEBOXKXHOCTHU U ACTIPECCHUH, ITOJYUHUBIINEC CBOC OTPAKCHNUEC HAa HWIKCCIICAYIOIINX AUuarpaMmax.

15.00 Ca-0

10.00

0.00

CI-1

2

Juarpamma 1. YpoBeHb TPEBOKHOCTH y OONBHBIX OCHOBHOM U TPYIIIBI CPABHEHUS.
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Juarpamma 2. YpoBeHb AeNpecchy y OONBHBIX OCHOBHOM U TPYIIIBI CPaBHEHUSI

Kak BuaHo M3 mokasaTeneil OuarpaMM YpOBEHb TPEBOTM M JENPECCUU Yy OONBHBIX MIM30(peHuei c
caxapHbIM 1MabeTOM 3HAYUTENBHO MPEBHIMIAI 3TH MTOKA3aTeIH y OONBHBIX TPYIIbLI CPABHEHHS.

Cdepa KK «YpoBeHb HE3aBHCUMOCTHY» COCTOUT U3 4-X cybcdep: MOJBHKHOCTD; CIIOCOOHOCTh BBITIOIHATH
MOBCEAHEBHBIC [I€J1a; 3aBUCUMOCTH OT JIEKApCTB W JICUEHMS; CIOCOOHOCTH K pabore. Pesynbrarh
CpaBHEHHS TIOKa3aTeJell KadyecTBa JKM3HW OONBHBIX Mmm3o(dpeHueir mo cybchepam cdepbl «YpPOBEHb
HE3aBHCHUMOCTH» B 3aBUCUMOCTH OT HAJIMYMSI COMYTCTBYIONIEH COMAaTHUECKO MaTOIOTUH TPECTaBICHBI B
Tabnure 4.

Taoauua 4. CpaBHeHUE NOKa3aTesIel KauecTBa )XU3HM O0NBbHBIX MK30dpeHuei no cydchepam chepsr KK
«YPOBEHb HE3ABUCUMOCTHY.

Cy6cdeps cepsl KauecTBa KH3HNCYpoBers V161, OCH. TP., bammbt  Me, rp. cpasH., P

HE3aBUCUMOCTH asubl

1. TToagBUXKHOCTE 15 18 0,002
14,5 16 0,021

2. ClocOGHOCTB BBITIONHSATH MOBCEIHEBHBIE 1€/

3. 3aBMCHMOCTb OT JIEKAPCTB M JIEYEHUs 14 16 0,006

4. CnocoOHOCTBh K paboTe 16 17 0,078

Kax Bumno m3 Tabmuiiel, nokasatenn KK «YpoBeHb HE3aBHCHMOCTHY» UMEIOT CTATUCTUYCCKU 3HAYMMBIE
pasnuuns MEXKIy OCHOBHOM TpYIIOW M TPyNmnod cpaBHeHHsS Mo TpéM cyocdepam u3 4-x. OcoOEHHO
CYIIECTBEHHBIE PA3INYHSI MOYKHO OTMETHUTH 110 cyOcdepam «I1oaBmKHOCTE» U «3aBUCUMOCTH OT JIEKAPCTB
¥ JICUCHUS.

Cdepa KK «ConmanbHbie OTHOIICHHS» COCTOUT U3 TPEX cyOcdep: TUYHBIE OTHOIICHUS; MPAKTHYECKas
coluanbHas MOAJIEPIKKA; CEKCyallbHAsl AaKTUBHOCTh. Pe3ynbTaThl CpaBHEHUA MOKa3aTeIeil KauecTBa KU3HU
00sbHBIX K30 peHuei mo cyochepam chepnl «ColManbHbIe OTHOIICHHS» B 3aBUCMMOCTH OT HaIHYHUS
COMYTCTBYIOIIEH COMaTHUYECKOM MATOJIOTMH MTPEICTABICHbI B TAOIHUIIE 5.
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Ta6auna S. CpaBHeHHE TTOKa3aTeNlel KauecTBa KI3HN OONBHBIX mu3ohpeHnei o cyocdepam chepsr KK
«ConnanabHbIe OTHOIICHHSDY

Cy6cdeps! chepsl kadecTBa Ku3HH « ColuaTbHbIE Me, ocn. rp., Gamer | Mez, rp. cpasH., p
OTHOIIICHHSI» Gasubl

1. JInuHbIE OTHOIICHHS 14 16 0,015
2. [IpakTuyeckas conuaabHas MOAACPKKA 15 16 0,202
3. CekcyanbHast aKTUBHOCTH 10 13,5 0,000

Kak BuaHo wu3 Ttabmuubl, mokazatenun KK chepws «CounmaabHbie OTHONICHUS» HMEIOT
CTATUCTHYCCKH 3HAYMMBIC Pa3IUYUsI MEXKIy OCHOBHOW T'PYNION W T'PyINIONH CpaBHEHUS
TOJIbKO MO ABYM cybOcdepam u3 3-x. Ocoboe BHHMaHue obOpamiaeT Ha cels cydocdepa
«CekcyanpHasi aKTHBHOCTB», IIOKa3aTelW KOTOPOM B OCHOBHOHN TpymIe SBISIOTCS
MUHUMAJIbHBIMH U COOTBETCTBYIOT IJIOXOMY Ka4eCTBY JKH3HHU.

Coepa KK «Oxpyxaromas cpega» cocTout u3 8-mu cyochep: pusndeckas 6e30macHOCTh
U 3alMIEHHOCTh; OKpYXKaromias cpeaa Jnoma; (pUHAHCOBBIE PECypChl; MEIULMHCKAs W
colMalbHas MOMOIIb (AOCTYNHOCTh, KAaUYE€CTBO); BO3MOKHOCTH JJIs NPUOOpPETEHUsI HOBOU
UHPOpPMAllMM W HABBIKOB, BO3MOXHOCTH JUJIi OTIbIXa W pa3BICYEHHH U UX
UCIIOJIb30BAaHME; OKpyXarwlmas cpena BOKpYr (3arpa3HEHHOCTh, IIyM, KJIUMaT,
NPUBJIEKATEIBHOCTH); TPAHCTIOPT. Pe3ynbTaThl CpaBHEHUS MOKa3aTeliell KauyecTBa KU3HU
O0onpHBIX mu30ppeHuci mo cybchepam chepo «Okpyxarmmas cpeaa» B 3aBUCUMOCTH OT
HaJIMYKs COMYTCTBYIOIIEH COMAaTUUYECKOM MAaTOJOTHH MPEJACTaBICHBI B TA0IHIE 6.

Taéauuma 6. CpaBHeHue mMoOKaszaTelell KadecTBa XU3HHM OOJBHBIX MHU30PpeHUEH ™0
cybchepam cheprt KK «Okpyxkaromias cpega»

Cy6cdepst cephl KauecTBa KH3HHI Mel, ocH. rp., 6aimel  [Mey, Tp. CpaBH., OauTbI P
«OKpyKaroImas cpeiay

1. ®usnuyeckas 60€301MaCHOCTD 13 15 0,002
2. Jlom 15 16 0,028
3. @UHAHCEI 115 14 0,000
4. Meg. u coIlI. TIOMOIIb 13,5 15 0,009
5. HoBas uH(opMaIusi, HaBbIKA 15 16 0,072
6. OTIBIX ¥ pa3BJICUCHUS 14 15 0,174
7. OKkp. cpenia BOKPYT 14 15 0,024
8. Tpancmopt 14 15 0,017

Kak Buano u3 tabmuusl 6, nokaszatenu KX cdepsl «Oxpyxaromas cpena» HMEIOT
CTaTUCTHYECKU 3HAYUMBIC PAa3IMYHs MEXY OCHOBHOW I'PYNIION M IPYNIIOH CPAaBHEHUS 110
6-Tu cybcdepam u3 8-mu.

brmaromapss 4éTkoil OamnpHOW cucTeMe, CTPYKTYPHOCTH M MHOTOMEPHOCTH, OIPOCHHK
BO3 KX-100 mno3Bonser oueHuBaTh kKak o6mui npoduns KK, Tak u neranspHO
paccmaTtpuBaTh ero cocrasisdwromue. CienyeT OTMETHUTh, 4YTO IOKa3aTelMd KadecTBa
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KU3HU nanueHToB mno omnpocHuky BO3 KXK-100 Bo MHOrom coBHajaroT C JAaHHBIMU
APYTHX UcCIea0BaTeNeH, n3y4aBIInX JaHHYI0 nmpodiuemy [3, 4, 6, 8].

Knunuueckue mposBieHUS MHU30QPEHUH, BBIPAKEHHOCTh IMCHUXOMATOJOTHYECKON
CUMIITOMATUKH, O€3yCIOBHO, BIHUSIOT Ha KadyeCTBO KW3HU NamueHTOB. [lo maHHBIM
OOJIBIIMHCTBA HCCIieoBaTeNel, KauecTBO KU3HU OOJIbHBIX Mu30o(peHueir B Ooibliei
Mepe 3aBHUCUT OT OHMOJOTHYECKHM OOYCIOBICHHBIX KJIMHUYECKHX MPOSBICHUIM
3aboneanust [10]. MccaenoBarenn WINYT KIMHUYECKHE MPOSBICHHUS, KOTOPBIE HMEIOT
HauOoJpllee BIMSHUE Ha KavyecTBO >ku3HHM manueHtoB [13]. OcobOoe 3HaueHue mnpu
OI[€HKE KayecTBa XHU3HU UMEET mpeoliiajaHue B KIMHUUYECKONW KapTUHE MO3UTUBHONW HITIU
HEraTUBHOW cUMIITOMAaTHKH [7].

Koppenanuonuslii aHaln3 B HUCCIEAYEMBIX T'pPyINNax IO3BOJIMI BBISIBUTh 3aBHUCHUMOCTH
MEX/ly BBIPAKEHHOCTBHIO MCUXOMATOJOTHYECKUX CHUMIITOMOB M TMOKa3aTEIIMU OCHOBHBIX
chep KkauecTBa IKM3HM mNanueHTOB. CTAaTUCTUYECKM 3HAYUMBIC IMOJIOXKHUTEIbHbBIC
KOppeNsaIuu B OOmIed BBHIOOPKE NAIMMEHTOB IMPOCICIKUBAIUCH MEXKJY IMO3UTHUBHBIMU
cumntomamu u caenyrwuumu cpepamu KXK: dpusuueckas chepa - kpurepuit Cnupmena
(R)=0,244, p<0,002; mncuxonoruueckas cdepa - R=0,22, p<0,004; ypoBeHb
HezaBucumocTu - R=0,244, p<0,002; okxpyxarmas cpena - R=0,17, p<0,021; nyxoBHas
chepa - R=0,20, p<0,010; cymmapuoe 3HaueHue - R=0,23, p<0,002. Cratuctudecku
3HauYMMasi OTpHUIaTeNbHAs KOPPEISIUOHHAS CBSI3b MEXKJYy HETaTUBHOW CUMITOMATUKON U
KX Osvuma BeIsIBIEHA MO ciaenyromuM chepam: dusmdeckas chepa - R= -0,174, p<0,026;
ncuxosoruueckas chepa - R= -0,177, p<0,024; cymmapHoe 3HaueHwe - R= -0,162,
p<0,032. Takum 00Opa3oM, BHE 3aBUCUMOCTH OT HaJIUYUS CONMYTCTBYIOUIETO CaXapHOTrO
nuabeTa mpoclieXuBaeTCs IpaMasi KOppeasaluoHHAs MEXAy MO3UTUBHONW CUMITOMATHKOMN
u O6onee BbicokuMHu mokazatensmu KOK, HeraTuBHas e CHUMITOMaTHKa KOPpPEIUPYET C
0oJiee HU3KUMHU MOKa3aTelsIMH KauecTBa KU3HMU.

B ocHOBHO#Wl rpynme manMeHTOB (C  COMNYTCTBYIOIIMM  caXapHbIM JuabeTom)
MOJIOKUTENIbHAS KOPPeNIslus MeXJIy MO3UTUBHOM CHUMITOMATHUKOW U MOKa3aTe-JIsiMHU
KauecTBa XU3HMU OblIa 0oJiee BBHIpa)K€Ha, Ye€M B T'PYIINe CPaBHEHUS, U JTOCTUTaa YPOBHSA
CTaTUCTUYECKOW 3HAYMMOCTH MO cleaylomuM chepam: usudeckas chepa - KpuTepui
Cnupmena (R)=0,366, p<0,001; ncuxonoruveckas cpepa - R=0,335, p<0,002; ypoBeHb
HeszaBucumoctu - R=0,306, p<0,005; cymmapuoe 3Hauenue - R=0,248, p<0,018.
OtpunarenbHas KOppeIsIMOHHAs CBSI3b HETaTHBHOW CHUMINTOMATHKHU W mokasareneit KX
Takke Oblia Ooyiee BhIpakeHa B OCHOBHOW rpymme (mo cymmapHoMy 3HadeHuio KK
p<0,011), uem B rpymnmne cpaBHeHus (mo cymmapHomy 3HadeHuto KX p<0,035). Takum
o0pa3om, B TpyIIe MAIUEHTOB C COMYTCTBYIOINM CaxapHbIM JUA0ETOM MPOCIEKUBACTCS
Oosee  BBIpaKEHHas  KOppENSLHOHHAs  CBA3b  MEXJYy  ICHXONAaTOJOTHYECKOH
CUMIITOMAaTUKON M YPOBHEM Ka4eCTBa KU3HU.

Takum o6pa3oM, y MamueHTOB 00EUX TPYIMI MPOCIEIKUBAETCS MpsiMas KOPPEISIUOHHAS
CBSI3b MEXJY TMO3UTUBHOW IMCHXOMATOJOTHUYECKON CHUMMITOMATUKON W 0oJiee BBHICOKUMHU
nokazatensimMu KX (mo cymmapuomy 3Hauenuro KX p<0,002). B ocHoBHOU rpymnme
ManueHToOB (C COMYTCTBYIOIIMM CaxXapHbIM JUabeTOM) MOJOXHUTEIbHAS KOPPEIAIus
MEXAy MO3UTUBHOW CHMITOMAaTUKOW M TOKa3aTeNsMH KadecTBa >XKU3HHU BBIpaKEHa B
OonpIIe cTemeHW, 4YeM B TpyNIe cpaBHEHHWs. HeraTtwBHas e CHUMNOTOMAaTHKa Yy
MalUeHTOB 00euX T'PyIN KOppeaupyeT ¢ 0ojiee HU3KUMH MOKa3aTelsIMH Ka4ecTBa KU3HU
(mo cymmapuomy 3HaueHuto KK p<0,032). OtpumarenbHas KOppeISIUOHHAS CBS3b
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HETaTUBHOM cumnroMaTuku u mnokaszareiredt KIK Ttakxe Obima Oojee BbIpaxkeHa B
OCHOBHOH rpynme (no cymmapHomy 3HadeHuio KX p<0,011), yem B rpynme cpaBHEHUS
(mo cymmapuomy 3HaveHuro KX p<0,035).

[TogBOAS UTOT OIIEHKE Ka4eCTBA JKM3HU MAallMEHTOB CPAaBHUBAEMBIX T'PYIII, Mbl MPUILIU K
BBIBOJY, YTO COMYTCTBYIOLIUI caxapHbIi AuabeT CylIeCTBEHHO CHUXAaeT KaueCTBO KU3HU
O0onbHBIX mU30(ppeHueii. BrisBnenHas Ooyiee cHIbHAs CBA3b MEXIYy CYObEKTUBHOM
OLICHKOM CBOEro KX u BBIPAKEHHOCTHIO MO3UTUBHOMN u HEraTuBHOU
MICUXOMATOJOTUYECKOW CUMIITOMAaTHUKUA Yy IMALMEHTOB C CONYTCTBYIOIIEH COMATHYECKOU
MaToOJOTUEH TMO3BOJSIET MNPEANOJ0NKUTh BBICOKYID HHPOPMATUBHOCTh HCIHOJIb30BAHUS
ONPOCHUKOB IO OIIEHKM KadecTBa >KU3HM Yy JAHHOM KaTeropuud MAIMEHTOB JIs
pa3paboOTKu UHIAUBUAYAJIbHBIX pEa0UIUTAIIUOHHBIX IPOTPAMM.
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PECULIARITIES OF THE INFLUENCE OF CONCOMITANT DIABETES
MELLITUS ON THE QUALITY OF LIFE OF PATIENTS WITH
SCHIZOPHRENIA

llgar Efendiev
PhD student, Department of Psychiatry, Azerbaijan Medical University.

ABSTRACT

In this article, the features of the quality of life (QL) of patients with schizophrenia with
concomitant diabetes mellitus were studied. Conducting this study on the assessment of the
quality of life of patients in the compared groups, we came to the conclusion that concomitant
diabetes mellitus significantly reduces the quality of life of patients with schizophrenia. The
revealed stronger relationship between the subjective assessment of one's QL and the severity of
positive and negative psychopathological symptoms in patients with concomitant somatic
pathology suggests that the use of questionnaires to assess the quality of life in this category of
patients for the development of individual rehabilitation programs is highly informative.
Keywords: quality of life, patients with schizophrenia, concomitant diabetes, positive and
negative psychopathological symptoms.
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ELMI YANASMALAR OSASINDA SONAYE PARKLARININ IQTiSADI
PERSPEKTIVLORI
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XULASO

Miiasir dovrdo elmin inkisafi ilo iqtisadi perspektivliyin tominati osas amil olaraq xiisusi
doyarlondirilir. Bunun U¢ln gabaqcil 6lkolarin foaaliyyatlori vo innovasiyalart nozora alinmagqla,
xarici Olkalorin tacriibolorindoan istifads etmokla, 6lkads dayaniqli inkisafin tomin olunmasina va
iqtisadi inkisafa nail olunur.

Texnologiya, innovasiya va elm birgs Sanaye Parklarmin asas torkib hissalarindon oldugu tigiin,
onlarin Avropada 180-o yaxin is sabokasi, innovasiya markozlori layiholorinin sahibkarlari 6z
islorini hansi1 formada quracaqlarini, foaliyyat gostoracoklarini bilirlor. Texnoparklarin faaliyyat
gOstormasi ligiin xiisusi sponsorlarin olmasi da vacibdir.

Sonaye parklart vo texnoparklarin yaradilmas: oOlkodo dayaniqli inkisaf sisteminin tomin
olunmasinda, Olkado igsizlik soviyyesinin azalmasinda, ohalinin mosgullug soviyyasinin
artirilmasinda, idxal edilon mohsul kiitlasinin azaldilmasinda va ixrac moahsullarinin artirilmasinda
boyuk rola malikdir. Neft vo qgeyri-neft sektorlarinin inkisafi, moasir tipli texnologiyalardan
istifada, sahibkarliga dastok vo insanlara daha rahat xidmat sahalarinin inkisaf etdirilmasini tomin
etmoak Kimi olverisli soraitlor yaradilir.

Miiasir texnikalarin asas xususiyyatlorinin 0yronilmasi, sonaye parklarinda, texnoparklarda asas
yeniliklorin totbiqi demokdir. Yiiksok somaroliliys nail olmaq magsadils inkisaf etmis dlkolorin an
miiasir texnologiyalarinin Azorbaycanin sonaye saholorino colb edilmasi, Sonaye parklarinda
rogomsallagdirma sisteminin tomini, totbiqi vo idara edilmasi, idxalin azaldilmasi vo paralel olaraq
ixracin artirilmasi, sanaye sahalorinds moévcud texnolgiyanin inkisafinda dovlat destoyinin tomini,
Yapon Iqgtisadi modelinin 6lko sanayesino todbiqi kimi osas masalolor nozorden kegirilmisdir.

Elm homiso insanin hoyatinda miihiim rola sahib olmagqla, onun inkisafi da comiyyastin on osas
gostaricilorindon hesab edilorok, dovletin davamli sosial-igtisadi vo modoni soviyyosini tam
formada tomin edon miithiim amildir.

Elmlo istehsalat arasinda olan six omokdasligin zoruriliyi biliyi esas gotiirarak iqtisadiyyatin
inkisafinin vacibliyilo miisyyon edir. ©On ugurlu siyasotin asasii iqtisadi inkisafin mdvcud ii¢
komponentinin (elm, tohsil va sonaye) six formada torofdasliginin tolob edildiyi tohsil strategiyasi
toskil edir vo innovativ tohsil sisteminin qurulmasi insan kapitalinin tam formalagmasinin asas
vazifalarindondir. Bu sistem yeni innovasiyalara ¢cox hassas, innovativ layiholorin yaradilmasina
va reallasdirilmasina hazir, texnoloji proseslords ideyalarin reallagdirilmasina va yeni islomalarin
tez sinaqdan kecirilmosing hazir olan yeni ixtisasli miitoxassislorin yetismasini tomin etmolidir.
Acar sozlar: elmin inkisafi, texnologiya, innovasiya, Sonaye Parki, dayaniqli inkisaf, idxal, ixrac,
yiiksok somaralilik, igtisadi model, madoni soviyys, ugurlu siyasat, texnoloji proseslor, ixtisasl
miitoxassis.

THE CAUCASUS ECONOMIC & SOCIAL ANALYSIS JOURNAL OF SOUTHERN CAUCASUS

€202 -€0-(TIT) 95

LS



™
N
o
N
1
™
o
1
—~
—
i
~
(o]
o

58

Ah g e

8|

! f\’\\l IS5N: 2298-0945 (Print), IS5N: 1987-6114 (Online)
) P N :/'\

Giris
Qloballagsma kontekstindo qlobal iqtisadi gostoricilor miioyyon edilmoli, biliys osaslanan
sonayelora vo informasiya texnologiyalar1 sektoruna digqqot yetirilmali, iqtisadi inkisaf gabaqcil
texnologiyalarla vo heg bir forq qoymadan biitiin bunlarla inteqrasiya edilmolidir.
Sonayenin diinya iqtisadiyyatina, eloco do iqtisadiyyatin digor saholorine inteqrasiyasi beynolxalq
iqtisadi miinasibatlor sistemina uygun olaraq bas verir. Beynolxalq iqtisadi alagoalor diinya 6lkalori
arasinda ticarot, kapital ixraci, beynolxalq borc, omok miqrasiyasi, beynolxalq valyuta
miinasibatlori vo elmi-texniki omokdasliq naticosinds yaranan iqtisadi olagalorin mocmusudur.
Dinya iqgtisadiyyatina inteqrasiyanin bu formalar1 vo praktiki istiqgamatlori diinya iqtisadi
faaliyyatinin bir nec¢o sahasini ohats edir:
Umumi beynolxalq ticarati;
Butuln istehsalin vo elmi-texniki iglorin tam beynolxalq ixtisaslagmast,
Elmi-texniki informasiyanin genis miibadilasi;
Olkolor arasinda olan maliyye-valyuta vo kredit alagolorini;
Kapitalin vo is¢i qlivvasinin mévcud harokatini;
Beynolxalq formali informasiya slagslorinds;
Internetin rolunun shatoli formalasmas: vo artmasinda, komputer vasitasiylo kommersiya
omoliyyatlarinin reallagdirilmasinda.
Natica etibarilo, aragdirmalar sayosinds Azarbaycanin xarici iqtisadi slagalorinin somarsliliyinin
tam yiiksaldilmasinin miimkiin yollar1 vo mévcud imkanlari {izo ¢ixarilmisdir: Subsudiya, giizost
formali vergi stavkalari, lazzmli maliyys yardimi va s. Kimi havaslondirici vasitalor todbiq etmoaklo
ixrac potensialinin inkisafina nail olunmast;

v' Idxalm mévecud ¢evikliyi va elastikliyi tadbiq edilmokla, onun igtisadi vo siyasi cohotden

somorali togkiling nail olunmast,
v Milli igtisadiyyatin sabit formali artim1, texniki modernizasiya va somoralilik soviyyosinin
tam artirilmas1 magsadiyla Xarici investisiyalarin calb olunmasi.

Miasir dovrdo Azorbaycan Respublikasinin ixracyonimliu  xarici iqtisadi  sahasinin
formalagdirilmasi, tobii-cografi amilo osaslanmis rogabat saholorinin se¢imi on optimal yol kimi
qiymatlondirilmalidir. Senaye parklarinin yaradilmasinda Gmumi beynolxalq tocriiba deyarkon ilk
novbadoa diinyanin on nahang texnologiyalarin istehsali, diinya 6lkalarin istehsalatda istifads etdiyi
bitln yeni texnologiyalarin manboyi nazors alinmalidir.
Tacriibanin 6lka miqyasinda tatbiq olunmasi makro 6lgiids istehsal sahalorinin biitlin faaliyyatinin
planlasdirilmasi ilo olagadardir. Firmalar vo miiossalor arasinda mal vo xidmet miibadilosinin
giliclonmaosi tiglin yeni mohsullarin istehsalini tokmillosdirmok, sonayeni tamamlayan digor sohor
fasliyyatlori sonaye parklarinin faaliyyatini tonzimlayir.

AN N N NN

Moaqsad

Sonaye Parklarmmin vo texnoparklarin 6lko sorhodlori ¢orgivasinds yerlosdirilmasinin imumi
analizi, sohor vo regionlarda yerlosdirilmasinin no doroce fayda veracoyi vo onlarin regionlarda
daha cox inkisaf etdirilmosino dair nozori vo praktiki mosslolorin aragdirilmasidir. Bu zaman
xarici igtisadi modellorin analiz edilmasi, iqtisadi modellarin giymatlondirilmasi, uygun iqtisadi
modelin 6lko sanayesine tadbiqinin arasdirilmasi, movcud senaye parklarinin va texnoparklarinin
foaliyyatinin qiymatlondirilmasi, texnoparklarin sayinin biitiin regionlarda artirilmasi, Sumqayit
Kimya Senaye Parkinda yeniliklorin tadbiqi.
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Metodlar

Sonaye miiossisolorindo istehsal giiciinii yiiksoltmok mogsadiylo bir nego totqigat metodlardan
istifado olunur. Funksional metodda istehsal potensialinin miqyasi istehsal edilmis mohsulun ho-
cmina barabordir; Doyar metodunda istehsal prosesinds istirak edon biitiin elementlorin Umumi
doyori, sonraki morhololordo istehsal potensialinin  tam doyorinin hesablanmasi1 gostorilir;
Ekvivalent metodda istehsal potensialinin bir element saviyyasinda qiymatlondirilmasi gostorilir;
Korelyasiya metodunda istehsal potensialinin hocminin miioyyon edilmasindo korrelyasiya
modelindon istifado edilir; Matris metodunda istehsal potensialinin elementlorindon istifads
edildikds onlarin bir yerds tosir doracasi miioyyanlasdirilir; Qarisiq metodda istehsal potensialinin
miqdart hesablanarkon dayar va digor metodlar bir yerds istifads olunur.

Sorgu, miisahido, reqressiya analizi, iqtisadi-riyazi metodlar vo s. kimi totqiqat metodlarindan
istifado olunmagla, elmin inteqrasiyasi modellarinin analiz edilmasila, 6lka sanayesindo somarali
todbiq edilmaosi.

Sonaye Parklar1 respublikanin sonaye siyasotino tosir edon bir vasito kimi ¢ixis edir. Siiratli
sonayelosmo mogsadilo sonaye parklari is imkanlarini tok morkezdo comlosdirarok ticarat,
investisiya, maliyya masalolori vo maliyya siyasati, energetika sahosi vo otraf miihitin inkisafi
siyasati, eyni anda konsalting vo inkisaf aid edilmoklo dostok sistemlori, is¢i qlivvesinin inkisafi
kimi x{isusiyyatlora malikdir.

Avropada foaliyyat gostoron 2 on asas shomiyyatli sonaye parklarinin tacriibsloring diqget yetirok:
Kolundborg - 1990-c1 ilds ilk Senaye parki kimi taninan Kopanhagenin sorqds, Danimarkanin
doniz sahili zonasinda kigik bir sonaye parkidir. Bu sonaye parki tullantilardan yenidon istifado
edilmosi vo su ehtiyatlarindan somaorali istifadonin togkili olunmasi prinsiplori osasinda foaliyyato
baslamuis, rezidentlori:

Gyproc A.S (Algipan firmasi);

Novo Nordisk (derman preparatlarinin mévcud istehsali);

Asneas Elektrik Stansiyasi (Enerji E2);

Novozymes (ferment istehsali);

Statoil A.S (neft emali zavodu);

Noveren (tullantilarin emali zavodu);

Kolundborg baladiyyasi.

AN N N N N NN

Kolundborg

Styrian

Sokil 1. Avropada foaliyyat gostoron 2 asas on ohamiyyatli sonaye parklari (“Intermediate
approach to eco-industrial park planning” materiallar1 asasinda tartib olunmusdur).

Kolunborg sonaye parki yaradildigi giindon etibaran bu giins kimi hec bir dovlat dostoyi almadan,

hor hansi bir xilisusi dostok gostorilmadon inkisaf etmisdir. Sonaye parkinda mialicovi kiil,
klkurd, bioloji palgiq, qarsiq tullantilardan ibarat olan mohsullar istehsal edilir. Bu Kolundborg

THE CAUCASUS ECONOMIC & SOCIAL ANALYSIS JOURNAL OF SOUTHERN CAUCASUS

ul
(o]
—~
[N
[N
~

1
o
w

1
N
o
N
w

69



™
N
o
N
1
™
o
1
—~
—
i
~
(o]
o

60

Ah g e

8|

! f\’\\l IS5N: 2298-0945 (Print), IS5N: 1987-6114 (Online)
) P N :/'\

sonaye parkinin osas xiisusiyyatlorindon biri iso onun inkisafinin osas komokgisi formasinda
comiyyatin qurulusudur. Umumiyyatlo, rezidentlor arasinda movcud texnoloji alago ilo paralel
sistemin etibarli olmasi ¢ox vacib amillordon biridir, ¢linki bu ugur gqazanmaq istoyon sonaye
parki {igiin idealdir vo bunun {igiin fiziki yaxinliq qurulmalidir.

Kolundborg sonaye parkinin ugurlu olmasinin osas sobab elementlor:

Sohords bir ¢ox yerdo, bir ¢ox sonaye miiossolorinin mévcud olmas;

Miiassalari aras1i masafonin nisboaton ki¢ik olmasi;

Rezidentlor aras1 xiisusi harmoniyanin olmast;

Movcud yerli maneslarinin olmamast;

Miikammal olan komunikasiya slagalarinin mévcudlugu;

Iqtisadi bazarda heg bir roqibin olmamasi;

Idaracilorin eyni miihitde bir-birlorini gox yaxsi tanimasi vo s.

Styrian - Kolundborg strukturuna oxsar sanaye parklarindan biridir vo Austriada yerlosir. Ora
kagiz vo taxta mohsullarinin istehsali, miixtolif noévdo metallar, polad istehsali, magin
avadanliglar1 vo avtomatlagdirict mohsullarin istehsali ilo foaliyyot gostorir. Firmalarin bir yerdo
olmmas1 maliyyo xorclorini azaldir, paralel olaraq da tullantilardan istifado edon sonaye
sirkatlorinin inkisaf etmasine yardimgi olur vo asason kagiz, kaucuk, yaglarin tokrar istehsali kimi
mohsullar istehsal edir. Bu ucuz mohsullarin istehsali firmalarin istehsala sorf edilon xorclorini
azaldir, eyniylo otraf miihitin ¢irklonmosinin qarsisini alir, xiisusi faydalar verir vo belaliklo bu
miiossalorin bir yerdo comlogmosi 6lkonin dayaniqli inkisafinin tomin olunmasina bdyiik tohfs
verir. [1]

Elm, texnologiya va innovasiyaya (STI) yonlmli siyasat, dovlatlorin igtisadi va siyasi masalalarin
hallindos aktual masals olaraq hor zaman diqgot motkozindadir.

Elmi vo texnoloji toraqqinin asasin1 qoyan torofdasliq vo ekosistem olagolorinin xarakterini vo
onun yeni sanaye sahalorinin inkisafinda, yeni mohsullarin meydana ¢ixmasinda vo miixtolif vo
bir-birini tamamlayan pesolora malik yeni insanlar komandalarinin formalagmasina empirik
yanagilmalidir.  Hor bir 6lkenin ve regionun multipleksdoki moévqgeyini vo onun zamanla
tokamiiliinii gqiymatlondirmok ti¢lin xiisusi alotlor hazirlamaq, onlarin soylorini planlasdirma vo
qiymatlondirmok lazimdir.

AN N N NN

Bilik

———

N Innovasiya Texnologiya
sadiartim  yrakkabliyi o

Sokil 2. igtisadi inkisafda bilik, texnologiya vo miirokkablik Harvard Universitetinin materiallari
osasinda tortib olunmusdur.
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Siyasot¢ilora, korporasiyalara, STI istirake¢ilarina vo daha genis ictimaiyyoto todgigatin

ul
naticalorindon faydalanmaq imkani agmag. [2] ,g
Azorbaycan Respublikasi Sahibkarligin Inkisafi Fondunun vosaitinin somorali yerlosdirilmosi § =
magsadila 2022-ci il Gglin igtisadiyyatin sahalari tizra méveud olan prioritetlor mévcuddur: o
v Azorbaycan Respublikasi Prezidentinin sarancamlarinda nazords tutulan istehsal, emal vo ¢
xidmat saholorinin dostoklonmasi; §
v kond tosarriifat1 sahasinin mévcud inkisafi {izro istehsal, emal vo xidmat yoniimli biitlin w
layihalorin dostoklonmasi;
v’ geyri-neft sonayesinin inkisafi tizro istehsal vo emal yoniimlii layihalorin dostoklonmosi;
v' xidmot y6niimlii layiholorin dostoklonmosi; =2
v’ logistik morkoz, taxil anbari komplekslori, fermer magazalarinin yaradilmasi yonimli
layiholorin dostoklonmasi;
V' turizmin inkisafi layihalorinin dostoklonmasi;
v’ tikinti sektorunda istifado edilon masin, qurgu vo avadanliglarin alinmasi yoniimlii
layiholorin dostoklonmasi;
v' godim xalq sonotlorinin inkisaf etdirilmasi Uglin xalgagiliq, misgorlik, dulusgulug,
ipakeilik, suvenir istehsali vo sair sahalorin dostoklonmosi;
v' startap layihalorin dastoklonmasi;
v" kiitlovi formali informasiya vasitalorinin inkisafi layiholorinin dostoklonmasi;
v' rogomsal, internet, telekommunikasiya xidmatlorinin inkisafi layiholorinin dastoklonmasi;
v" barpa edilon enerjinin totbiqi, bu sahs tizra xidmatlarin gostorilmasi, avadanliq va qurgular
istehsalinin reallagdirilmasi yontimlii layihalorin dostoklonmasi.
v" Layihoalorin giymatlondirilmosi zamani tistiinliik verilocok meyarlar:
v"geyri-neft sektorunun inkisafi {iglin innovativ texnologiyalara osaslanan yeni ndv istehsal

vo emal miiessisolorin yaradilmasi, movcud miiossisalorin  modernizasiyast vo

genislondirilmasi;
v' idxalavozloyici, ixrac yoniimlii qida vo geyri-qida mohsullarinin istehsali vo emali iglin
nazords tutulan miiassisalarinin yaradilmasi va genislondirilmasi;
aqroparklarin, homg¢inin aqrar sektorda miasir texnologiyalarin totbiqiylo fermer
tosarriifatlarinin vo emal miiassisalorinin yaradilmasi vo genislondirilmasi;
otraf miihit, sosial vo korporativ idaraetmo yoniimlii layihslorin dostoklonmasi;
BMT-nin Dayamigli Inkisaf Moagsodlorino asaslanan layihalorin dostoklonmasi;
mikro, ki¢ik vo orta sahibkarligin dostoklonmasi;
isgaldan azad edilmis orazilordo sosial-igtisadi inkisafa xidmot edon butln biznes
layihalorin dastoklonmasi. [3]
Texnoparkalarin genislondirilmasi toyin olunmus layihalarin hayata kegirilmasine vo problemlorin
hall edilmasino kdmoklik gostorir:
Istehsal faaliyyatinin biitlin isino kdmoklik gdstarmok, miiessolori miiasir ndv silahlarla
tachiz etmak, sirkotin foaliyystini rogabats davamli vaziyyats gatirmak;
Investisiya qoyulusunu artirmagq;
Elmi-texniki toraqqinin yiiksok inkisafina nail olmag;
Regionun infrustrukturunu tam inkisaf etdirmok;
Faaliyyatini dayandirmis is yerlorinin tam foaliyystini barpa etmak issizliyin qarsisin
almaq;
Otraf miihitin tomizliyini qorumagq;
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v Kigik, orta va iri sahibkarliq faaliyyatini vo investisiya qoyulusunu artirmag;

v Idxali azaltmaq vo avazindo ixraci goxaltmag;

v' lIqtisadi bazara miiasir vo yeni ndv milli mohsullarla ¢ixmagq.

Sonaye parklarinda genis infrastruktur tochizatt bitin rezidentloro “birbasa qosulma”
(“Plug&Play”) prinsipi osasinda toklif edilir. Rezidentlorin istifadesi mogsadiylo sonaye
parklarinda kanalizasiya xatlori, kimyavi tullanti, yagis, icmali, texniki, yangina qars1 su tochizati
sobokolori, tobii gaz tochizati xotti, elektrik wverilisi xotti, yarimstansiya, transfotmatorlar,
paylanma montagolori, avtomobil vo domir yollari, fiberoptik kabel xottlori toklif olunur. Biitiin
sonaye parklarinda dovlot vosaitlori hesabina asason miiasir infrastruktur yaradilir. Sahibkarlarin
vasaitlorini investisiya qoyulusuna yonsltmolori iso tomin edilir.

Azorbaycanda bu imkanlarla paralel olarag, sonaye parklarmin rezidentlori idxal edilon texnika,
texnoloji avadanliglar vo qurgulara osason 7 il miiddotino butln gomrik riisumlarindan azad
edilirlor.

v" Monfoot vergisi - Sonaye parklarmin rezidentlori qeydiyyata alindiglar1 hesabat ilindon
etibaron 10 il miiddstine sonaye parkindaki foaliyyatdon alda etdiklori biitiin manfooto gora
vergidon azad olunurlar.

v' Omlak vergisi - Sonaye parklarinin rezidentlori geydiyyata alindiglari hesabat ilindon
etibaran 10 il miiddatine sanaye parkindaki omlaklarina asason amlak vergisini 6domakdon
azad olunurlar.

v Torpaq vergisi - Sonaye parklarinin rezidentlori geydiyyata alindiglari hesabat ilindon
etibaron sonaye parkinda istifado etdiklori torpaqlara osason 10 il miiddstine torpaq
vergisini 6domokdon azad edilirlor.

v lIdxal edilon texnika, texnoloji avadanliglar va qurgulara asasan ®DV vo gomrik riisumu -
Sonaye parklarinin rezidentlori torafindon sonad osasinda idxal edilon texnikanin, texnoloji
avadanliglarin vo qurgularin idxali rezidentin asas sonaye parkinda qeydiyyata alindigi
tarixdon 10 il miiddotino ©DV-don azad olunur, eyniylo 7 il miiddotino gomrik
risumlarindan da azad edilirlar.

Logistik imkanlart:

v Azorbaycan dinyanin 159 6lkasiyls, (Ermonistan xaric) biitiin qonsu 6lkolorls ikitorafli
diplomatik miinasibatlors sahibdir va diinyanin 195 6lkasiylo xarici ticarat omaliyyatlari
aparir.

Azorbaycanin digar xarici investorlar ti¢iin asas calbediciliyini sortlondiran amillor:

v" Olverisli cografi mévqeys sahib olmast;

v' Logistik imkanlara sahib olmast;

v’ Siyasi sabitlik;

v' Xarici 6lkalorlo olan diplomatik va ticari miinasibatlor;

v' Olverisli investisiya miihitinin olmasi va s.

Azad ticarat imkanlar1 isa bir ¢ox dovlatlorls ikitorafli Azad Ticarat Sazislorinin movcudlugudur.
Bunlara Rusiya, Gurcustan, Qazaxistan, Ukrayna, Belarus, Ozbokistan, Tiirkmonistan
Qirgizistan, Tacikistan, Moldova vo s. daxildir. GUAM istirak¢ist olan dovlotlor arasinda da
coxtarafli Azad Ticarat Saziglori movcuddur. [4]

Azad Ticarat Sazislarinin on asas istiinliiklari, kvota vo kamiyyat mohdudiyyatlarinin tatbigindon
yaymmaq barasinda toraflorin vacib o6hdsliklorin, ayrisegkiliya sahib olan milli rejim va 6lka
rejiminin totbiqini nozords tutan bitln gaydalarin, tranzitin azad sokildo hoyata kegirilmasi
prosesinin, mallarin mangayinin tam miioyyan olunmasi iizrs xiisusi qaydalarin mévcud olmasidir.
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Sonaye Parklarinda Todqiqat vo Inkisaf Morkozi elm vo texnologiya sahosinda aldo olunmus yeni
bilik vo tacriibalorin dyranilmasi, milli innovasiya sisteminin tam formada qurulmasi prosesinda
maariflondirms isinin icrasi, innovasiyal iqtisadiyyatda sahibkarliq subyektlorinin, o climlodon
biitiin regionlarin inkisafiyla slagodar aragdirmalarin aparilmasi, an qabaqcil texnologiyalarin,
tozo mohsullarin vo xidmatlarin respublikanin iqtisadiyyatina kegidinin toskil olunmasini hoyata
kegirir.

Respublikanin son illords sanaye inkisaf tempi artmagda davam edir.

Cadval 1. Miisssisalorin novlari tizrs il arzinds yerina yetirilmis elmi-texniki islorin hacmi (min
manat).

2017 2018 2019 2020
Com 114783.9 135145.2 152601 151179.9
Elmi tadqiqat toskilatlart 96266.3 118383.6 128873.2 134657
Ali tohsil miisssilori 93294 13941 18708.7 12029.5
Digor 9188.2 2820.6 5019.1 4493.4

Mbonba: Azarbaycan Dovlot Statistikast Komitasinin materiallar1 asasinda tortib olunmusdur.

Bu naticalor ham doa respublikanin davamli inkisafini tomin etmok moqsadiyls sonaye zonalarinin
inkisafina 6z tohfasini verir.

Diinya 6lkalori torafindon qobul edilon sanaye parki memarliginin modellari olaraq, Meqa model -
genis miqyasda, miixtolif funksiyali genis orazilordo universitetlorin, moktob orazilorinin
yaxinliginda, Kompleks model - abadliq islori, sosial yasayis massivlorindoki binalar, bina
gruplarinda, osason universitet orazilorino yaxin yerlordo, Noqtovi model iso - maksimum
birlogsmis kompozisiyadir.

Y / Komplex /

Sakil 3. Sonaye parklarinin arxitekturasina gors 3 asas modeli.

Sonaye Parkinin Prinsiplori Ragomsal Foaliyyato daxil olmaqgla faaliyystini davam etdirmalidir.
Bozi dlkalarin daxilinds bir ¢ox meyarlar, mahsul vo xidmaotlora genetik iistlinliik toskil edir ki,
bunlara — insan, bazar, kapital, madaniyyat, infrastruktur, Qanunvericilik va s. daxildir.

Bu olkalarin an gabaqcillart ABS, Cin, Yaponiya, Sinqapur vo Conubi Koreyadir. Aragdirmalara
g0ra, bu dlkalorin is prinsiplari Silikon Vadisi ilo eynidir. Unikal bacariq va gabiliyyatlorin daim
inkisaf edon biznes saholorino uygunlasdirilmasi, yiiksok pesokarliq vo s. osas istehsal
vasitolorinin, maddi rifahin vo fordin sosial vaziyyetinin mahiyyatidir. intellektual faaliyyata
sormaya qoymagq resurslarin somorali boliisdiiriilmosi, istehsalin intensivlogdirilmosi vo elmi-
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texniki toroqqinin noticolorinin totbiqi, mohsulun vo texnologiyanin innovasiya tempinin
stiratlondirilmasina sabab olur.

Kicik vo orta sahibkarligin inkisafi diinyanin boyiik dlkelerinin morkozinds dayanir. Innovativ
KOS Imkanlarinin Ali Tohsil Miiossisolorinin Elmi Potensiallar1 ilo inteqrasiyast Elmi
nailiyyatlordon yararlanmagin on tosirli yollarindan biri texnologiya innovasiya morkozlori,
texnologiya transfer morkozlari vo texnoparklarin yaradilmasidir.

Texnopark nisboton gonc, dinamik inkisaf edon vo miirokkob strukturuna goro kifayot qodor
miixtalif konseptlora malikdir. Bu, texnoparkin mévcud modellarinin bir-birindon kifayat qader
forqli olmasi1 ilo izah olunur. Beynolxalqg Elm Parklar1 Assosiasiyasi (IASP) 63 o6lkodo
texnoparklarin on yaxst tocriibosini tohlil edorok, texnoparklar anlayisini timumilogdiron
standartlar, qaydalar vo toloblor hazirlayib vo onun qlobal xarakter dasidigini geyd edib. Elm
parki, texnoloji rayon, todqiqat parki vo digor qurumlar arasinda miioyyon forglor olsa da, timumi
mogsadlar, elementlor vo metodologiyalar onlar1 bir konsepsiyada qruplasdirmaga imkan verib:
Texnopark konsepsiyasi. [ASP-o goro, elmi park innovativ sirkotin rogabot gabiliyyatini inkisaf
etdirmok vo elmi miiossisalorin innovativ modaniyyatini inkisaf etdirmoklo sirkstin golirlorini
artirmaq moqsadi dasiyan ixtisaslagsmig miitoxassislor torofindon idars olunan qurumdur.

Biznes Inkubatorlarin Milli Assosiasiyast (NBIA) biznes inkubator anlayisini kommersiya
miiossisalorinin inkisafinin dinamik prosesi kimi miioyyon edir. Inkubator gonc sirkotlorin
foaliyyot gOstormosine vo inkisafina komok edir, onlari miisyyon dorocado qidalandirir.
Inkubatorlar startaplara hiiquqi yardim, idaroetmo, marketing, maliyyo resurslarmdan istifads,
texniki va texnoloji sanadlorin hazirlanmasi vo s. Onlar sirkotlors bir dam altinda ofis xidmatlori,
avadanliglarin istifadosi, nisbaton asag1 icars haqqi olan mokanlar vo genislonmo imkani toklif
edirlor. [5]

Texnopark universitet vo elmi-todqigat institutlarinin yeni texnologiyalarini kommersiya
baximindan totbiq edon, gonc miitoxassislor tigiin yeni is yerlori yaradan, soharin sosial-igtisadi
hoyatinda somorali rol oynayan giiclii institutdur. Texnoparkin strukturlar1 mévcud oldugu 60 il
orzindo iqtisadi vo elmi-texniki toraqqinin doyismaesinin tosiri altinda bir neco dofo doyisse do,
sistem asagidaki osas prinsiplori qoruyub saxlamaga nail olmusdur: Innovativ kadr hazirhi,
Trans-pesokar sahibkar vo yiiksok mohsuldarliq, rogabst qabiliyyotli mohsullara vo oqli
milkiyyoto asaslanan qabaqcil texnologiyalarin kommersiyalasdirilmasidir.

Texnoparklar {imumiyyatlo boyiik universitetlorin bazasinda yeni sahibkarliq ndévlerini ugurla
yetisdirmak tigiin togkil edilir. Texnologiyanin transferi, kommersiyalasdirilmasi va iqtisadiyyatda
elm tutumlu mohsullarin paymin artirilmast mogsadile texnoparklarda innovativ sirkatlorin toskili
vo inkisafi ligiin sorait yaradilir.

Diinya tocriibasinin tohlili gostarir ki, texnoparkin yaradilmasi sorti olaraq ti¢ modelo - Amerika,
Avropa vo Asiya modellorino osaslanir. Amerika modelinin on tipik niimunosi Stenford
Universitetindo yaradilmis diinyanin ilk texnoparki - "Silikon Vadisi"dir. Stenford Texnoparki
hala do 6lgiistine gors liderdir. O, 280 hektar orazini ohato edir vo yiiksok texnologiyali sirkatlore
51 il miiddatins icaraya verilir. 1981-ci ilds sirkotdo 80 sirkat vo 26.000 is¢i ¢alisirdi. Stenford
Texnoparkinin tikintisini baga ¢atdirmaq, infrastrukturu qurmaq va biitiin orazini icarays vermak
30 il ¢okdi. Amerika texnopark modeli funksional bolmolorin funksional vahidlorlo vahid
arxitekturada inteqrasiyasi ilo xarakterizo olunur. Diinyada ilk texnoparki iqtisadi, sosial v arazi
soraitinin harmoniyasinin yaratdigi sinergik effektin reallagsmasinin naticasi hesab etmok olar.
Silikon Vadisinin genezisi liglin asagidaki sortlor asas rol oynamisdir: texnoloji yeniliklorin
comiyyato daxil edilmosi zoruroti; Kampusdaki istifadesiz yerlorin yerlosdiyi sohoratrafi
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rayonlarla miigayisodo morkozi rayonlarda kirays haglar ¢ox yiiksokdir; Universitetlordo dovlot
torafindon maliyyalosdirilon todqiqatlarin aparilmasi.

Bu sortlorlo universitet istifadosiz torpaglar1 vo binalar1 innovativ texnologiyalar iizorindo isloyon
sirkotlora icarayos vermoys basladi. Bu miihit méveud va yeni yiiksok texnologiyal sirkotlorin foal
inkisafina sobob olmusdur. Universitetlo sirkotlor arasinda orazi yaxinligi vo sosial olagoalor (bir
cox alimlor, miiollimlor, mozunlar vo tolobolor innovativ sirkotlordo calisiblar) Texnopark adl
unikal miihit yaratmigdir.

Texnoparkin Amerika modelino uygun olaraq, universitet istifadesiz binalari, otaqlart vo
laboratoriyalar1 elmi comiyyatlora icaroys verir vo miivafiq xidmotlori (miihafizo, kommunal
xidmatlor) gostorir. Noticado Texnoparkin omokdaslari ilo universitetin alimlori, miiallimlori vo
tolobolori arasinda soxsi miinasibatlor, isglizar miinasibotlor vo iimumi maraqlar tobii sokildo
inkisaf edib.

Texnoparkin togkilat sxemi Amerika modeli ilo miiqayisode ¢ox sado olsa da, bu arxitektura
misbot sinergetik effekt formalasdirmaq tii¢lin ¢ox uygun hesab edilir. Yoni texnopark
miiossisalorinin iqtisadiyyati vo roqabotqabiliyyatliliyi universitetin tohsil xidmatlori, elmi
foaliyyati vo ictimai foaliyyati ilo vahid arxitekturada foaliyyot gostorir. Konsentrasiya edilmis
intellektual potensial vo qabaqcil texnologiyalar texnoparkin biitiin innovativ strukturunu toskil
edir. Hazirda ABS-da 160-dan ¢ox texnopark var ki, bu da diinya texnoparklarmin 30 faizini
toskil edir.

ABS-dan sonra inkigaf etmis Avropa Olkolorindo texnoparklarin yaradilmasina baglanildi:
Ingiltoronin Kembric Universitetinin EIm vo Texnologiya Parki, Fransada Elm vo Texnologiya
Innovasiyalar1 vo Istehsalat Zonasi, Qrenobl Akademiyasi va s.

Avropa tocriibasi texnoparkin inkisaf strukturunun post-amerikan morholosini shato edir. Oksor
Avropa 6lkalarinda inkubator tipli texnoparklardan - innovasiya morkozlorindon istifado genis
yayilmigdir. Avropa modelinin timumi strukturu asagidaki spesifik xiisusiyyatlora malikdir: ¢coxlu
sayda kicik miiossisalorin ixtisaslagdirilmis binada yerlosdirilmoasi kollektiv xidmot imkanlarini
boliison coxlu sayda kigik vo orta miiossisalorin formalasmasina vo inkisafina imkan verir;
Idaroetmo mexanizminin miirokkobliyino baxmayaraq, bir nego tosis¢inin olmasi maliyyalosmo
imkanlar1 baximindan daha somorali hesab edilir.

Avropa texnoparklarinin mithiim xtisusiyyati onlarin ¢oxasrlik tarixo malik kegmis universitet
soharciklorinin orazisindo yerlogmosidir. Masolon, Kembric Elm Parki tokco Ingiltorado deyil,
digor Avropa Olkslorindo do texnoparklarin ononslorini xarakterizo edir. Texnopark ideyasinin
formalasdirilmasi lizro Avropa tocriibasi i yerlorinin intellektual texnologiyalarla tomin edilmasi,
omoayin togkili madoniyyatinin yliksaldilmasi, elm, tohsil vo biznesin inteqrasiyas: liglin daha
somorali modellordon vo digor miiasir metodlardan istifads {izro Amerika tocriibasini tamamlad.
Sorq yarimkiiresinin oksor Olkolorindo texnopark obyektlori Asiya modelini izloyir. Asiya
modelinin an tipik niimunasi olan Yapon modeli texnoparklarin, yeni soharlorin tikintisine aiddir.
Texnopollar elmi foaliyyati prioritet istiqgamatlords comlosdirir, davamli olaraq innovativ foaliyyat
gostorir, fundamental saholords elmi todqiqatlar totbiqi islorle birlosdirorak elm vo texnologiyanin
intensiv inteqrasiyasini tomin edir. [6]

Texnopolis termini Yaponiyada 1980-ci illordon istifado olunur. Bu konsepsiya Yaponiyanin
sonaye strategiyasinin osasinda duran iki miihiim ideyanin sintezini xarakterizo edir. Birinci ideya
(texnologiya) yapon sonayesinin innovasiya asasinda modernlogdirilmosini nozordo tutur, ikinci
ideya (polis) iso yunanca “sohor hokumoti” demokdir. Amerikanin “Silikon Vadisi”
konsepsiyasindan forqli olaraq, Yapon texnopolisi elmo asaslanan texnologiyalarin yaradilmasina
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daha balanslagdirilmis yanasmadir. Sohbat tokco texnologiya ilo mohdudlasmayaraq, todqiqat vo
texnologiya morkozlori, universitetlor, yasayis komplekslori, parklar vo modoniyyat miiossisalori
ilo yeni tipli elmi saholorin yaradilmasindan gedir. Elm parklarmin tikintisi zamani asagidaki
meyarlar nozore alinir: onlar paytaxtdan 30 daqiqadan gec olmayaraq yerlogdirilmalidir; ohalinin
say1 200.000 nofordon az olmamalidir; onun sahasi 500 kvadratmetrs barabor vo ya ondan az ola
bilmaz; miiasir elmi-sonaye komplekslorinin, universitetlorin vo elmi-tadqiqat institutlarinin
balanslasdirilmis arxitekturasina vo adekvat infrastrukturuna malikdir.

Hazirda Yaponiyada 19 elm parki foaliyyot gostorir. Texnopolis tocriibasindon diinyanin digor
Olkolorinda do istifado olunur. Fransa, Finlandiya, Cin, Hindistan, Malayziya vo Sinqapurda elmi
parklar yaradilib.

Daha sonra texnopark ideyasi tigiincii diinya 6lkolorine yayildi. 1988-ci ildo Cindos tosdiq edilmis
dovlot elmi-istehsalat programinin elmi-texniki potensialinin bir sira elm tutumlu saholora
(mikroelektronika, kompiiterlar, fiber optik rabits, biotexnologiya, tibbi avadanliq, s.) baglamisdir.
Hazirda Cindo miixtalif soviyyali 120 texnopark var. Onlarin timumi illik ixrac golirlori 4 milyard
dollardir. [7]

Diinya tocriibesindo texnopark ideyasi cox vaxt Sanxay vo Hong-Konq regionlarinda hoyata
kecirilir. Bu ideyanin osas prinsipi az sayda is¢i qiivvasi vo kigik saho tolob edon kigik istehsal
dovrlorini toskil etmokdir. Texnopark ideyasinin galirliliyi ondan ibaratdir ki, kifayat qader bahali
vo miiasir avadanligla tochiz olunmus biznes inkubatorlar kicik biznesin inkisafindan sldo olunan
golirdo istirak edorok isloyir vo 6z golirlorini aldo edirlor. Bu foaliyyotlori dostoklomok iigiin
texnoparklar {i¢iin xiisusi iqtisadi zonalar yaradilir.

Digor torofdon, texnopark todqgiqatlar tigiin bir mokandir. Finlandiyada innovativ texnologiyalarin
tadqiqi iiclin ideya modelindon istifade edilir. Bu modelo gora, dizaynin ilk morhslesi yalniz
misllif-ixtirag1 vo bazi investisiyalar talab edir. Bu ideyan1 sonaye modeli saviyyasina ¢atdirmagi
xahis edon ikinci morholods daha ¢ox investisiya, digor texnika vo texnologiyalar, diger
miitoxassislor, torofdaslar vo s. lazimdir. Bununla belo, on yaxst ideyanin belo golirli bir iso
cevrilocayini prognozlagdirmaq ¢ox ¢otindir. Buna gora do risk maliyyslosdirmasi kicik biznesdo
genis istifado olunur. ©On asasi, secilmis ideyalarin 15-20%-nin hoyata kegirilmasi ii¢lin totbiqi
xarclori 6dayir vo sdziigedon bank iiciin on sorfali investisiyalardan biri hesab olunur.

Texnopark hom do yerlosdiyi oyaloto vo sohoro iistiinliiklor gotirir. S6hbot sohor ii¢lin yeni is
yerlorinin yaradilmasi vo yeni texnologiyalarin yaradilmasindan gedirso, bu, dovlotin innovasiya
vo rogabato asaslanan iqtisadiyyat yaratmasi ti¢lin bir yoldur. Ona géra do bu biznes qurumlarinin
tosiscilori dovlot, gohorlor, boaladiyyolor, universitetlor vo sirkstlordir. Onlar sosial kapitala
sormayo qoyurlar vo ya icaro haqqi, torpaqdan istifado vo s. kimi miioyyon {stiinliiklors
malikdirlor. Texnoparkin digor iistiinliiyli onun kommersiya calbediciliyi vo sabitliyidir. Masalon,
texnoparkin osas tosisgilorindon biri universitet olsa da, onun kommersiya strukturu kimi idars
olunmas1 universitet torofindon deyil, artiq biznesdo miioyyon ugurlar alds etmis vo bunu 6ziiniin
osas foaliyyot sahosi hesab edon sahibkar torafindon tomin edilir. Bir szlo, texnopark on miiasir
texnologiyalar vo innovasiyalar asasinda foaliyyot gostoron azad, kommersiya cohotdon somorali
Vo samarali miiassisadir.

Texnoparklar1 idaro edon sirkotlorin horokotlori asagi riskli todbirlor kimi igo salinir. Kigik
innovativ sahibkarlar {i¢iin vengur maliyyolosdirilmasi inkisaf etmis Olkolordo ixtisaslagmis
maliyyo institutlar1 vasitosilo hoyata kegirilir. Bu mogsadlo miixtalif monbalordon (bdyiik
sirkatlorin, banklarin vosaitlori, soxsi amanat fondlari, pensiya vo xeyriyys fondlari, zomanat
vosaitlori vo s.) istifado etmoklos kicik innovativ sirkstlorin maliyyslosdirilmaosi ti¢lin xiisusi vengur
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investisiya fondlar1 yaradilir. Vengur kapitalindan istifado innovasiya prosesindo asas amildir. Bu
clir layiholor kicik texnoloji sirkotlor torofindon idars olunarsa, ugur qazanma sansi var. Cotinlik
ir1 sirkotlorin miixtalif sobablordon yiiksok riskli layiholor hoyata kegirmoloridir. Vengur kapitali
miivafiq maliyyo alotlori vasitosilo yiiksok riskli layihoalori dostoklomoyo kdmok edo bilor.
Masalon, burada kompiiter texnologiyalar1 sahosindo ciddi ugur qazanmis sirkotlorin hor biri
vencur kapitali hesabina maliyyalogdirilib. [8]

Avropa texnopark modelinin on farqli niimunasi Istanbuldaki baci texniki universitetindo yerloson
ARI texnopark kompleksidir. Olkado 39 texnopark var. Onlardan 27-si akkreditasiyadan kegib.
Tirkiys hokumatinin innovasiya vo texnologiya siyasoti vo 1961-2009-cu illor arasinda ITU-ARI
Texnoparkinin hiiquqi bazasinin yaradilmasi bir ne¢a soviyya tizro milli qanunvericilikdo mithiim
morhalolors ¢atmisdir. BTI-ARI texnopark kompleksinin texniki-iqtisadi gostoricilorine nazor
salaq:

ARI 1 vo ARI 2 - sahasi 25 000 kvadratmetr, is¢ilorin say1 2 000 nafordir, 78 innovativ sirkot var,
onlardan 12-si beynolxalqdir;

ARI 3 - sahasi 60.000 m2, investisiya 40 milyon dollar.

ARI 4 - sahasi 112 min kvadratmetr, investisiya 5 milyon dollardir;

ARI 5 - 5000 kvadratmetr saho, investisiya 5 milyon dollardir;

Akademik Inkubasiya Merkozi - 2500 kvadrat fut, 2,5 milyon dollar investisiya.

ARI Texnoparki gqanadli helikopterlar, pilotsuz helikopterlor, elektrik pikaplar, dizel miiharriklori,
nanopeyklor, giinog avtomobillari, giinos qayiqlart vo digor innovativ mohsullar istehsal edir.
Glinos avtomobili layihosi 2011-ci ildo ABS miisabiqosindo 7 universitet arasinda 3-cU,
mikrosatellit layihasi iso 8 universitet arasinda 1-Ci yeri tutmusdur.

Rusiyada ilk texnoparklar 1990-c1 illorde yaradilmisdir. Texnoparklar universitetlords vo iri elmi-
texniki morkazlords yerlasirdi. Daha sonra regional texnoparklar yaradildi. Bu giin qonsu 6lkonin
35 rayonunda 60 texnopark var. [9]

Qabaqcil texnologiyalara osaslanan inkisafinin asasiin qoyulmasi istiqgamatinds ugurlu siyasot
aparilir. Qabaqcil texnologiya bilik iqtisadiyyatina dogru miihiim addimdir. Bu istigamotdo
foaliyyatin bariz niimunasi Sumgqayit Texnoparkidir. TexnoPark 6lks {i¢iin innovasiyaya, elma va
rogabato osaslanan iqtisadiyyati inkisaf etdirmok {i¢iin yeni is yerlorinin yaradilmasi vo yeni
texnologiyalarin inkisafi yoludur. Sumqayit Texnopark: 45 hektar orazido yerlosir. Bu orazinin
140 min kvadratmetrini parkin istehsalat binalar1 tutur. Texnoparkin birinci marhalasinin tikinti-
qurasdirma islorindo 2300-don ¢ox isci caligib.

Sumqgayit Kimya Sonaye Parki. Onun moqgsadi neft-kimya vo digor prioritet sektorlarda
rogabatqgabiliyyatli mohsullarin istehsali vo emali {icilin sirkotlor yaratmaqdir. Bu moagsadlo parkin
xarici vo daxili infrastrukturunun, ofislorin, moslshoat, elmi-tadqiqat laboratoriyalarinin, biznes
inkubasiya, tolim, peso hazirligi, sahibkarliq vo digor xidmatlorin yaradilmasi nozards tutulur.
Innovasiya vo texnopark eyni xarakterli iki anlayisdir. Innovasiyaya osaslanan inkisaf
konsepsiyast universitetlor {iciin do bdyiikk ohomiyyat kosb edir. Ciinki oksor universitetlorin
maliyya problemlori var vo Texnopark ideyasi elmi ideyalarin mohsuldar mogsadlor iigiin
kommersiyalagdirilmasi iigiin ¢oxlu imkanlar toklif edir.

Azaorbaycan Miihondislik Akademiyasi, Milli Aviasiya Akademiyasi vo Azaorbaycan Texniki
Universitetinin  birgo bazasinda nodvbati texnoparkin yaradilmasinin aktualligi asagidaki
arqumentlors osaslanir:
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v’ Yiiksok texnologiyalarin inkisafi ilo bagl diinya tocriibasi gostorir ki, texnoparkin somarali
foaliyyot gostormosi onun elmin, sonayenin vo ali tohsil miiossisolorinin  kompakt
yerlosdiyi gosobalards togkil edilmasinin moagsadouygundur;

v Milli Aviasiya Akademiyasinin vo Azorbaycan Texniki Universitetinin istehsalat
infrastrukturuna malik bina vo istehsalat obyektlori var: su, sixilmis hava, ventilyasiya,
enerji, magistral yollara yaxinliq vo s. ;

v’ Universitet professorlari, alimlori, tolobalori vo elmi-texniki personali kifayot qodor elmi
nailiyyatlora, ixtiralara vo patentloro malikdir, elmi-texniki innovasiyalar iizro foal
foaliyyot gostarirlor;

v’ Universitetlorin elmi-texniki vo innovasiya foaliyyati, beynolxalq omokdasliq va
beynolxalq layiholords istirakda boyiik tocriibasi var;

v Universitetlor vo sonaye KOM-lar1 genis spektrli elmi, texniki vo innovativ foaliyyatlor
hayata kegirirlor.

Diinyada planl sokildo foaliyyot gostoran ¢oxlu niimunavi texnoparklar var. On yaxsi niimunoslor
Ostin, Texas, ABS-dir. Asiya regionunda IT texnoparklarna Sinqapur Elm Parki, Honq Konq
Sibir Limani, Tayvanda Yasil Silikon Adasi, Hindistanda Banqalor, Cinds Zonqonjun Bilik Parki
va Yaponiyada bir ne¢o elm vo texnologiya parki daxildir. [10]

Senaye parklarinin toskil edilmasi biitliin sonaye sahalorinin inkigafina sobab olur. Hom neft, hom
do geyri-neft sektorunun inkisafi lkodo UDM-in artmasina gatirib ¢ixarir. Bu da o demokdir ki,
elmin inkisafi noticesindo biitiin sonaye sahalorinin mohsuldarligini, somoraliliyini artirir. O
zaman golin bitin sanaye saholorinin yaratdig1 olave doyarin UDM-5 tosir doracasini arasdiraq vo
bunun {igiin reqressiya modelindon istifads edok.

Regressiya modelinds asas olaraq makro gostaricilor istifado olunur. Bu modelds biitiin sonaye
sahalarinin UDM-3 tasir doracalorini qura bilorik.

Burada - UDM asil1 doyisen (Y), biitiin sonaye sektoru iizra alava doyar isa sabit doyisendir (X).

Y=o+ B1X1+ B2Xo+ BaXs+ faXa+ fsXs+ feXe + f1X7+ e (1)

Regressiya modeli asagidaki model asasinda qurulmalidir:

Ilk olaraq reqressiya modelinin qurulmas;

Modelin tam formada doqiqliklo qurulmasi, toxminon 96%;

Modelin giymatinin toyin olunmast;

Tonliyin tortib olunmast;

Olds edilmis modelin qiymatlarinin shamiyyatliliyinin nazarden kegirilmasi;

Qrafik tortib olunmasi.

Reqressiya tonliyi asasinda bels naticaya gals bilarik ki, 6lkonin bilitiin sanaye sahalarinin
UDM-5 hans1 daracada tasiri olub-olmadigini miioyyan etmok iigiin reqressiya tonliyini
qura bilorik. [11]

UDM-1n biitiin sonaye sektorundan asililigini toyin etmok {igiin asagdaki reqressiya tonliyini

quraq:

AN N N N NN

Y =47838.47 + 0.92Xi R2=0.7323 (2)

Tonlikden bels naticoys galmak olur ki, sonaye sektorunun slavo dsyer gostaricisinin 0.9 dofo
artmast UDM-in 47838.47 godor artmasina sobab olur. X-doyisonin biitiin illor iizra naticolorini Y
dayisenin yerina qoyub hesablasaq, bels naticoys golorik ki Y gostericisine yaxin olava dayarlor
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yaranir. Yoni aydin sokilde sonaye sektorunun il orzindo doyarlorini hesablasaq UDM-o na qodor

ul
tasir edocayini anlaya bilorik. %
-
Cadval 2. 2017-2020-ci illar iizro UDM géstaricilari vo biitiin sonaye sektorunun cari qiymotlorla o
olavo doyori (milyon manatla). ¢
lor UDM Sonaye sektoru iizra olavo doyori w

2017 70337.8 28208.5

2018 80092.0 35665.1
2019 81896.2 33885.9 2

2020 72578.1 24400.6

Manba: Cadval misllif tarafindon ADSK-nin materiallar1 asasinda tartib olunmusdur.

Normal Ehtimal Plani

84000
82000
80000
78000
76000
> 74000
72000
70000
68000
66000
64000
12.5 375 62.5 87.5

Niimuns faizi

Sakil 4. Miiollif torafindon Excelds reqressiya materiallari asasinda tortib olunmusdur.

Azaorbaycanin sonaye parklari holo igtisadi inkisafin on ilkin morhalosindadir. [12]

Tacriibonin tohlili zamani1 miioyyan edilmis keyfiyyot forqlorine Azorbaycan vo bir neco xarici
Olkolor agsagidaki forglori ohato etmolidirlor:

Senaye parklarin ixtisaslagsmast;

sosial infrastrukturun tam olmamasi;

kicik sonaye parklariin sakinlor torafindon tutulmasinin dolgunlugu;

inzibati resurslarin yliksok rolu vo yiiksok vozifali ali soxslorin istiraki;

sakinlor {iglin vergi qanunvericiliyinin forqli sortlori;

miixtalif inkisafli idarsetma strategiyali parklar.

ABS-1n Kaliforniya statinda yaradilmis texnoloji park olan “Silikon Vadisi” biitiin diinyadan alim
va elm adamlarini oraya calb etmisdir.

ASENENENENEN
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Hor bir movcud omokdas 6z sirkotino yekunda il orzindo 200 min ABS dollar1 gazandirir.
Omokdaslarinin iss orta illik amok haqqisi toxminan 150 min ABS dollar togkil edir. Mdveud
kompiiterlorin vo digor ndv mohsullarin diinya ixracinin 20 faizi Silikon Vadisinin payma diisiir.
Vadinin UDM-i toxminon 750 milyard dollara yaxindir. ©gar o ayrica dovlot olsaydi, o diinyada
UDM-nin hacmins gore 18-ci yerdo dayanardi.

Cadval 2
ADSK materiallar asasinda tortib olunmus reqressiyanin naticalori

YEKUN
NOTICO

Reqresiya statistikasi
R korrelyasiya 0,8557856

amsal
R kvadrat 0,7323690
Normallasdirilmis = 0,5985536
R
Standart xata 3566,8656
Miisahidoalorin 4
sayl
ANOVA-
Reqgresiya metodu
df SS MS F F omsali
Reqgresiya 1 69630136 69630136 @ 5,47297 0,14421
Qaliq 2 25445060 = 12722530
Notica 3 95075197
Omsallar Standart t P doyori Asagi Yuxari Asagi Yuxart
Xota statistikas1 95% 95% 95,0% 95,0%
Y sorbast haddi 47838,47 | 12264,695 3,900502 @ 0,0598856 @ - 100609,20 = - 100609,20
4932,251 4932,2515
X doyisoni 0,929519 | 0,3973256 2,339439 @ 0,144214 - 2,6390740 - 2,639074
0,780034 0,7800349

Natica

Inkisaf baximindan elm insanin imkanlarinin genislondirilmosinde miihiim rol oynayir.
Miiasirlogon comiyyotds bilik vo bacariglar kapital rolunda ¢ixis edir vo iqtisadiyyatin oan osas
resursuna cevrilir. Intellektual is¢ilorin daha ¢ox iistiinliik toskil etdiyi comiyyotds insanlarin
ictimai foaliyystine vo butlin sosial mosuliyyatino do yeni toloblor iroli siiriiliir. EIm hor bir
6lkonin kadr inkisafi vo elmi potensiali iigiin vacibdir. Biz elo siiratlo doyison bir dovrds yasayiriq
ki, elm sahosindo atilan biitiin addimlar miasir toloblora uygun deyil, ¢linki, inkisaf goslocayin
perspektivlari tizarino koklonir, komiyyats deyil, keyfiyyats yonalir.

Elmin inteqrasiyas1 soraitindo bir sira Senaye Parklarinin yaradilmasi diinya oOlkslori iizro
investorlarin diqqot morkozino ¢evrilmigdir. Azorbaycanin on osas mogsadi, 6lkodo elmin
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inteqrasiyasina nail olmagqla, ragabat qabiliyyatli Sonaye Parklarini yaratmaqla, ixraci artirmaq vo
0lka iqtisadiyyatin1 daha da yiiksaltmokdir. Osas hadof iso sonayeda geyri-neft sektorunun xususi
¢okisini yiiksoltmokdir.
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ECONOMIC PERSPECTIVES OF INDUSTRIAL PARKS BASED ON
SCIENTIFIC APPROACHES

Khalig Gurbanov
Senior teacher, “Management” Department, Azerbaijan State Oil and Industry University.

ABSTRACT

In modern times, the development of science and the provision of economic prospects are
especially valued as the main factor. For this, taking into account the activities and innovations of
advanced countries, using the experiences of foreign countries, sustainable development and
economic development are achieved in the country.

Since technology, innovation and science are the main components of the joint Industrial Parks,
the entrepreneurs of their nearly 180 business networks and innovation centers projects in Europe
know how to build and operate their business. It is also important to have special sponsors for the
operation of technoparks.
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The creation of industrial parks and technological parks has a great role in ensuring a sustainable
development system in the country, reducing the level of unemployment in the country, increasing
the employment level of the population, reducing the volume of imported products and increasing
export products. Favorable conditions are created such as the development of oil and non-oil
sectors, the use of modern technologies, support for entrepreneurship and the development of
more convenient service areas for people.

Studying the main features of modern techniques means applying the main innovations in
industrial parks and technoparks. In order to achieve high efficiency, attracting the most modern
technologies of developed countries to the industrial areas of Azerbaijan, providing, implementing
and managing the digitalization system in Industrial parks, reducing imports and simultaneously
increasing exports, providing state support for the development of existing technology in
industrial areas, applying the Japanese economic model to the country's industry main issues such
as its application have been reviewed.

Since science always has an important role in human life, its development is considered one of the
most important indicators of society, and it is an important factor that fully ensures the sustainable
socio-economic and cultural level of the state.

The need for close cooperation between science and industry determines the importance of
economic development based on knowledge. The basis of the most successful policy is the
education strategy, which requires a close partnership of the three existing components of
economic development (science, education and industry), and the establishment of an innovative
education system is one of the main tasks of the full formation of human capital. This system
should ensure the training of new qualified specialists who are very sensitive to new innovations,
ready to create and implement innovative projects, ready to realize ideas in technological
processes and quickly test new works.

Keywords: science development, technology, innovation, Industrial Park, sustainable
development, import, export, high efficiency, economic model, cultural level, successful policy,
technological processes, qualified specialist.
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Garib Mamedov

Baku State University, Chief of Soilscience Department of Biology Faculty. Doktor of biological sciences, Professor.

Heyder Guliyev

Azerbaijan State Agricultural University. English Teacher. PhD in Philology

Ibrahim Habibov

Azerbaijan State Oil and Industrial University. Doctor of Technical Sciences. Professor

Irada Sultanova

Azerbaijan Medical University, | obst-gynecology department, Associate professor.

Lala Bekirova

Azerbaijan State Oil and Industrial University. Department of Instrumentation Engineering, Doctor of TS.

Leyla Djafarova

Clinic "Medium" Baku. Doctor of Medical Sciences. Professor.

Mahmud Hajizade

Sector Director of State Fund for Information Technology Development of the Ministry of Communications and High Technologies of
the Republic of Azerbaijan, Ministry of Transport, Communications and High Technologies of the Republic of Azerbaijan.
Naila Guliyeva

Azerbaijan Medical University. Assistant in "Immunology” Program at Paediatrics Diseases Department. Docent and Academic
Manager in "Allergology and Immunology" Department.

Nigar Kamilova

Azerbaijan Medical University, Faculty | Obstetrics — Gynecology, professor.

Rafig Gurbanov

Azerbaijan State Oil and Industrial University. Doctor of Technical Sciences. Professor

Rafig Mammadhasanov

Azerbaijan Medical University, Il Internal Medicine department, Professor.

Ramiz Gurbanov

Azerbaijan State Oil and Industrial University. Doctor of Technical Sciences. Professor

ANAS. Giography Institute. Doctor of Technical Sciences. Professor. Academician.

Rashad Abishov

Dental Implant Aesthetic Center Harbor Hospital, Azerbaijan State Doctors Improvement Institute. PhD.

€L
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Rena Gurbanova

Azerbaijan State Oil and Industrial University. Deputy of Faculty of Chemical Technology, Associate Professor. PhD in Chemistry.
Saadet Safarova

Azerbaijan Medical University, | Obstetrics- gynecology department, Associate professor, PhD in Medicine.

Saeadat Sultanova

Azerbaijan Medical University, | Obstetrics- gynecology department. Professor.

Sabina Ozbekzade

Azerbaijan State Oil and Industry University, Instrumentation Engineering. Assistant professor.

Sadagat Ibrahimova

Azerbaijan State Oil and Industrial University, PhD in Economics, Associate professor.

Sain Safarova

Azerbaijan Medical University,ll Internal Medicine department, Associate professor, Doctor of Medicine (M.D.)

Samira Mammadova

Sumgayit State University. Senior Teacher of History and its teaching methodology in History Faculty. PhD in History.
Sayyara Ibadullayeva

Institute of Botany. National Academy of Sciences. Professor. PhD in Biological Sciences.

Sevinj Mahmudova

Azerbaijan State Agrarian University. PhD. Senior teacher, Researcher.

Tarbiz Aliyev

Innovation Center of National Academy of Azerbaijan Republic. The deputy of director. Doctor of Economical Sciences.Professor.
Tariel Omarov

Azerbaijan Medical University. Department of surgical diseases. PhD in Medicine.

Tofig Ahmadov

Azerbaijan State Oil and Industrial University. Doctor of Geology and Mineralogy Sciences. Professor

Tofig Baharov

Azerbaijan State Oil Company. Scientific Research Institute. Head of department. Doctor of Geology and Mineralogy Sciences
Tofig Samadov

Azerbaijan State Oil and Industrial University. Doctor of Technical Sciences. Professor.

Tubukhanum Gasimzadeh

Azerbaijan National Academy of Sciences. Institute of Dendrology of Azerbaijan NAS. Scientific Secretary of the Vice Presidential
Service, Presidium. PhD in Biological Sciences, Associate Professor.

Vusal Ismailov

“Caspian International Hospital”. Orthopedics Traumatology Expert. MD. Azerbaijan.

Zakir Aliyev

RAPVHN and MAEP. PhD in Agricultural Sciences, Professor of RAE academician.

Zakir Eminov

ANAS. Giography Institute. Doctor of Georgraphy Sciences. Associate Professor.

Bahrain

Osama Al Mahdi
University of Bahrain, Bahrain Teachers College. Assistant Professor. PhD, Elementary Education and Teaching

Bangladesh

Muhammad Mahboob Ali
Daffodil International University. Department of Business Administration . Professor.

Bosna & Hercegovina

Igor Jurcic¢

Head of marketing Business group for VSE/SME. Telecommunication Business and Management.
Ratko Pavlovich

University of East Sarajevo. Faculty of Physical Education and Sport. Professor.

Brazil

Paulo Cesar Chagas Rodrigues
Federal Institute of Education, Science and Technology of Sao Paulo. Professor. PhD in Mechanical Engineering.

Bulgaria

Desislava Stoilova

South-West University “Neofit Rilski”. Faculty of Economics. Associate Professor. PhD in Finance.

Eva Tsvetanova

Tsenov Academy of Economics, Svishtov, Bulgaria Department of Strategic Planning. Head assistant professor. PhD in Economy.
Jean-Frangois Rougé

University of Technology, Sofia. PhD in Business law
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Milena Kirova

Sofia University “St. Kliment Ohridski”. Professor. PhD in Philology. g
)

Croatia ,':
N—r'

Dragan Cisi¢ o

University of Rijeka. Department of Informatics, Full professor. PhD in Logistics, e-business. cl*’
S

Egypt =
w

Abdelbadeh Salem

Professor at Faculty of Computer and Information Science, Ain Shams University.

Neyara Radwan

King Abdul-Aziz University. Jeddah. KSA. Business Administration Department. Faculty of Economics and Administration. Assistant ~

Professor. Suez Canal University. Mechanical Department. Faculty of Engineering. Assistant Professor. a1

France

Michael Schaefer
L’Association 1901 SEPIKE International, Président at SEPIKE International. PhD of Economical Sciences.

Georgia

Anzor Abralava

Georgian Technical University. Doctor of Economical Sciences. Full Professor

Archil Prangishvili

Georgian Technical University. Doctor of Technical Sciences. Full Professor.

Avtandil Silagadze

Correspondent committee-man of National Academy of Georgia. Thilisi University of International Relationships. Doctor of
Economical Sciences. Full Professor.

Badri Gechbaia

Batumi Shota Rustaveli State University. Head of Business Administration Department. PhD in Economics, Associate Professor.
Dali Sologashvili

State University named Akaki Tsereteli. Doctor of Economical Sciences. Full Professor

Dali Osepashvili

Professor of Journalism and Mass Communication TSU (Thilisi State University), Head MA Program "Media and New Technology"
Davit Narmania

Thilisi State University (TSU), Chair of Management and Administration Department. Professor.

Davit Tophuria

Thilisi State Medical University. Head of International Students Academic Department, Associate Professor. PhD in HNA.
Eka Avaliani

International Black Sea University. Faculty of Social Sciences and Humanities, Professor of History.

Eka Darchiashvili

Thilisi State University named after Sv. Grigol Peradze. Assistant of professor. PhD in BA.

Enene Menabde-Jobadze

Georgian Technical University. Academical Doctor of Economics.

Eter Bukhnikashvili

University of Georgia, Department of Dentistry of the School of Health Sciences, PhD in Dentistry. MD dentist.

Evgeni Baratashvili

Georgian Technical University. Head of Economic and Business Department. Doctor of Economical Sciences. Full Professor
George Jandieri

Georgian Technical University; Chief scientist, Institute of Cybernetics of the Georgian Academy. Full Professor

George Malashkhia

Georgian Technical University. Doctor of Economical Sciences. Full Professor.

Giorgi Kepuladze

Business and Technology University, Associate Professor, PhD in Economics.

Gulnara Kiliptari

Thilisi StateMedical University. Head of ICU department. Associate professor.

lamze Taboridze

David Aghmashenebeli University of Georgia, Head of the Center for Scientific Research and Continuing Education, PhD in biological
sciences. Associate professor.

Ketevan Goletiani

Batumi Navigation Teaching University. Dean of Business and Logistics Faculty, Professor, Batumi Shota Rustaveli State University.
Doctor of Business Administration, Assistant-Professor

Lali Akhmeteli

Thilisi State Medical University, Surgery Department #1, Direction of Surgical, Associate Professor. General Surgery.
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Lamara Qogiauri

Georgian Technical University. Member of Academy of Economical Sciences. Member of New York Academy of Sciences.
Director of first English school named "Nino". Doctor of Economical Sciences. Full Professor.

Larisa Korghanashvili

Thilisi State University (TSU) named Ivane Javakhishvili. Full Professor

Larisa Takalandze

Sokhumi State University, Faculty of Business and Social Sciences. Doctor of Economic Sciences. Professor.

Lia Davitadze

Batumi Shota Rustaveli State University. Higher Education Teaching Professional. PhD in Educational Sciences.

Lia Eliava

Kutaisi University.Economic expert in the sphere of economy and current events in financial sector.Full Professor.

PhD in Business Administration.

Lia Matchavariani

Ilvane Javakhishvili Thilisi State University (TSU). Head of Soil Geography Chair, Faculty of Exact & Natural Sciences (Geography
Dep.), Full Professor.

Loid Karchava

Doctor of Business Administration, Association Professor at the Caucasus International University, Editor-in-Chief of the international
Scientific Journal "Akhali Ekonomisti" (The New Economist)

Maia Matoshvili

Thilisi State Medical University. The First University Clinic. Dermato-Venereologist. Assistant Professor. PhD in DAPS.

Mariam Darbaidze

Davit Aghmashenebeli National Defense Academy of Georgia. The Head of Education Division. PhD in Biology.

Mariam Kharaishvili

Sulkhan-Saba Orbeliani University, School of Medicine, Associated Professor, PhD in Medicine, MD.

Mariam Nanitashvili

Executive Director - Wise Development LTD (Training Centre). Associated Professor at Caucasus University. PhD in Economics
Nana Shoniya

State University of Kutaisi named Akakhi Tsereteli. Doctor of Economical Sciences. Full professor

Natia Beridze

LEPL National Environmental Agency of Georgia, Invited Expert at International Relations and PR Division. PhD in Political Science.
Natia Shengelia

Georgian Technical University, Business Technology Faculty, Associate Professor.

Nelli Sichinava

Akaki Tsereteli State Universiry . Associate. Professor. PhD

Nino Didbaridze

Microbiology and Immunology Department. Immunologi Direction. Thilisi State Medical University. PhD MD.

Nino Gogokhia

Thilisi State Medical University. Head of Laboratory the First University Clinic. Professor.

Nino Museridze

GGRC Georgian-German Center for Reproductive Medicine, Owner and Clinical Director. The Doctor of Medicine, Full Professor.
Nino Pirtskhelani

Thilisi State Medical University, Department of Molecular and Medical Genetics, Associated Professor. Alte University, Ken Walker
International University, Professor.

Paata Koguashvili

Georgian Technical University. Doctor of Economical Sciences. Full Professor. Academician. Member of Georgia Academy of
Sciences of Agriculture.

Rati Abuladze

St. Andrew the first-called Georgian University of the Patriarchate of Georgia. Faculty of Economics and Eusiness Edministration.
Manager of the Faculty Quality Assurance Office. PhD in Business Administration.

Rusudan Kutateladze

Georgian Technical University. Doctor of Economical Sciences. Full Professor

Rusudan Sujashvili

School of Medicine, New Vision University, Ivane Beritashvili Center of Experimental Biomedicine, Professor, Doctor of Biology.
Tamar Didbaridze

Thilisi State Medical University, Microbiology Department, Associate Professor First University Clinic. PhD in MD.

Tamar Giorgadze

Thilisi State Medical University. Department of Histology, Cytology and Embryology. Assistant Professor.

Tamila Arnania-Kepuladze

Akaki Tsereteli State University. Department of Economics. Professor.

Timuri Babunashuvili

Georgian Business Academy of Science. Doctor of Economical Sciences. Full Professor.

Vladimer Papava

Thilisi State Medical University. Assistant-Professor. PhD. MD.

Zurab Khonelidze

Sokhumi State University. Doctor of Political Sciences. Professor.
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Germany

Ul
»
Alexander Dilger —
University of Minster. Professor of Business Economics. PhD in Economy. ,':
Hans-Juergen Zahorka ~
Assessor jur., Senior Lecturer (EU and International Law, Institutions and Economy), Chief Editor of "European Union Foreign Affairs o
Journal", LIBERTAS - European Institute, Rangendingen cl*’
N
Greece 8
w
Margarita Kefalaki
Communication Institute of Greece. PhD in Cultural Communication. President of Institute.
Hungary ~
\I

Nicasia Picciano
Central European University. Department of International Relations and European Studies.

India

Federica Farneti

University of Bologna. Department of Sociology and Business Low. Associate Professor. OhD in Economic & Management.
Prasanta Kumar Mitra

Sikkim Manipal Institute of Medical Sciences. Deptartment of Medical Biotechnology. PhD in Biochemistry.

Samant Shant Priya

Lal Bahadur Shastri Institute of Management, New Delhi, Associate Professor in Philosophy PhD in Marketing.

Sonal Purohit

Jain University, Center for Management Studies, Assistant Professor, PhD in Business Administration, Life Insurance, Privatization.
Varadaraj Aravamudhan

Alliance University, Professor.

Iraq

Rana Khudhair Abbas Ahmed
Irag, Baghdad, Alrafidain University College. Lecturer, Global Executive Administrator, Academic coordinator. PhD in Scholar (CS).

Iran

Azadeh Asgari
Asian Economic and Social Society (AESS). Teaching English as a Second Language. PhD

Italy

Simona Epasto

University of Macerata. Department of Political Science, Communication and International Relations. Tenured Assistant Professor in
Economic and Political Geography. PhD in Economic and Political Geography

Donatella M. Viola

London School of Economics and Political Science, London, Assistant Professor in Politics and International Relations at the
University of Calabria, Italy. PhD in International Relations.

Jordan

Ahmad Aljaber

President at Gulf University. German Jordan University, Founder / Chairman of the Board. Ph.D in Computer Science
Ahmad Zamil

Middle East University (MEU). Business Administration Dept. Associate Professor. PhD Marketing

Ikhlas Ibrahim Altarawneh

Al-Huessien BinTalal University. Business Department. Full Professor in Human Resource Management.

Asmahan Majed Altaher

Arab Academy for Banking and Financial Sciences. Associate Professor. PhD in Management Information System.
Sadeq Al-Hamouz

The World Islamic Sciences & Education University (WISE), Vice Dean of the Faculty of Information Technology.
Chairman of the Department of Computer Science. Professor.

Safwan Al Salaimeh

Agaba University of Technology. Sofrware Engineering Department. Information Technology Faculty. Dean of information technology
faculty. Professor.
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Kazakhstan

)
8 Ainur Tokshilikova
N West Kazakhstan Marat Ospanov Medical University, PhD in Medicine, Department of Anesthesiology and Reanimatology.
s Alessandra Clementi
o Nazarbayev University School of Medicine. MD, GP. Assistant Professor of Medical Practice and Family Medicine
- Anar Mirzagalieva
:: Astana Internationl University. Vice-President. PhD in Biology.
~ Anna Troeglazova
8 East Kazakhstan State University named Sarsen Amanjolov. PhD
Gulmira Zhurabekova
Marat Ospanov West-Kazakhstan State Medical Academy. Department of Human Anatomy. Associate Professor
Nuriya Kharissova
2 Karaganda Medical University. Associate Professor of Biological Science.

Nikolay Kurguzov

State University of Pavlodar named S. Toraygirova. PhD. Professor.

Zhanargul Smailova

Head of the Department of Biochemistry and Chemical Disciplines named after MD, professor S.O. Tapbergenova NAC Medical
University of city Semey.

Zhanslu Sarkulova

West Kazakhstan Marat Ospanov Medical University, Doctor of Medical Sciences, Professor, Department of Anesthesiology and
Reanimatology.

Libya

Salaheddin Sharif
University of Benghazi, Libyan Football Federation- Benghazi PhD in Medicine (MD)

Latvia

Tatjana Tambovceva
Riga Technical University. Faculty of Engineering Economics and Management, Professor.

Lithuania

Agne Simelyte

Vilnius Gediminas Technical University, Associate professor. Phd in Social Sciences (Management)

leva Meidute — Kavaliauskiene

Vilnius Gediminas Technical University. Doctor of Technological Sciences. Head of Business Technologies and Entrepreneurship
Department, Faculty of Business Management.

Vilma (Kovertaite) Musankoviene

e-Learning Technology Centre. Kaunas University of Technology. PHD

Laura Uturyte

Vilnius Gediminas Technical University (VGTU). Head of Project Manager at P| Gintarine Akademy. PhD in Economy.

Loreta (Gedminaité) Ulvydiene

Professor of Intercultural Communication and Studies of Translation. Vilnius University. PHD

Zhaneta Simanavichiené

Mykolas Romeris University, Head of the Sustainable Innovation Laboratory, Public Security Academy, professor. Honorary Consul of
the Republic of Estonia in Lithuania

Macedonia

Liza Alili Sulejmani

International Balkan University. Head of Banking and Finance department. Assistant Professor. PhD of Economics.
Learta Alili Ademi

Pediatrician in University, Clinic for pediatric diseases, department of neurology.

Malaysia

Anwarul Islam

The Millennium University. Department of Business Administration. Associate Professor.

Kamal Uddin

Millennium University, Department of Business Administration. Associate Professor. PhD in Business Administration.
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Morocco

Mohammed Amine Balambo
Ibn Tufail University, Aix-Marseille University. Free lance. Consultant and Trainer. PhD in Philosophy. Management Sciences,
Specialty Strategy and Logistics.

Nigeria

Bhola Khan
Yobe State University, Damaturu. Associate Professor, Depatrment of Economics. PhD in Economics.

Norway

Svitlana Holovchuk
PhD in general pedagogics and history of pedagogics.

Pakistan

Nawaz Ahmad
Shaheed Benazir Bhutto University, Associate Professor, PhD in Management.

Poland

Grzegorz Michalski

Wroclaw University of Economics. Faculty of Engineering and Economics. PhD in economics. Assistant professor.

Kazimierz Waluch

Pawel Wlodkowic University College in Plock, Assistant Professor at the Faculty of Management. PhD in Economy.

Robert Pawel Suslo

Wroclaw Medical University, Public Health Department, Health Sciences Faculty, Adjunct Professor of Gerontology Unit. PhD MD.
Tadeusz Trocikowski

European Institute for Eastern Studies. PhD in Management Sciences.

Qatar

Mohammed Elgammal
Qatar University. Assistant Professor in Finance. PhD in Finance

Romania

Camelia Florela Voinea

University of Bucharest, Faculty of Political Science, Department of Political Science, International Relations and Security Studies.
PhD in Political Sciences.

Minodora Dobreanu

University of Medicine and Pharmacy of Targu Mures. Faculty of Medicine. Professor, MD, PhD in Medicine, Romanian Association of
Laboratory Medicine. Editor-in-chief.

Odette (Buzea) Arhip

Ecological University of Bucuresti. Associate Professor. PhD in Social Sciences.

Russia

Grigory G. Levkin

Siberian State Automobile and Highway Academy. Omsk State Transport University. PHD of Veterinary Sciences
Nikolay N. Sentyabrev

Volgograd State Academy of Physical Culture. Doctor of Biological Sciences. Professor. Academician.

Sergei A. Ostroumov

Moscow State University. Doctor of Biological Science. Professor

Victor F. Stukach

Omsk State Agrarian University. Doctor of Economical Sciences. Professor

Zhanna Glotova

Baltic Federal University named Immanuel Kant, Ph.D., Associate Professor.

Saudi Arabia

Ikhlas (Ibrahim) Altarawneh

Ibn Rushd College for Management Sciences. PHD Human Resource Development and Management.
Associate Professor in Business Administration

Salim A alghamdi

Taif University. Head of Accounting and Finance Dept. PhD Accounting
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Serbia

Jane Paunkovic

Faculty for Management, Megatrend University. Full Professor. PhD, Medicine

Jelena Purenovic

University of Kragujevac . Faculty of Technical Sciences Cacak . Assistant Professor . PhD in NM systems.

South Korea

Aynur Aliyeva
The Catholic University of Korea. Department of Otorhinolaryngology, Head and Neck Surgery. MD, PhD.

Sultanate of Oman

Nithya Ramachandran

Ibra College of Technology. Accounting and Finance Faculty, Department of Business Studies. PhD

Rustom Mamlook

Dhofar University, Department of Electrical and Computer Engineering College of Engineering. PhD in Engineering / Computer
Engineering. Professor.

Sweden

Goran Basic
Lund University. Department of Sociology. PhD in Sociology. Postdoctoral Researcher in Sociology.

Turkey

Fuad Aliew

Gebze Technical University, Department of Electronics Engineering, Faculty of Engineering,Associate professor, PhD in Automation
engineering

Mehmet Inan

Turkish Physical Education Teachers Association. Vice president. PhD in Health Sciences, Physical Education and Sport Sciences
Melis Gonilal

University of Health Sciences, Izmir Tepecik Training and Research Hospital, Associate professor.

Muzaffer Sanci

University of Health Sciences. Tepecik Research and Teaching Hospital. Clinics of Gynecology and Obtetrics Department of
Gynecologic Oncologic Surgery. Assocciated Proffesor.

Vugar Djafarov

Medical school at the University of Ondokuzmayis Turkey. PhD. Turkey.

Yigit Kazancioglu

Izmir University of Economics. Associate Professor, PhDin Business Administration.

UK

Christopher Vasillopulos

Professor of Political Science at Eastern Connecticut State University. PhD in Political Science and Government.

Frances Tsakonas

International Institute for Education Advancement. Ceo & Founder. PhD in Philosophy.

Georgios Piperopoulos

Northumbria University. Visiting Professor, Faculty of Business and Law Newcastle Business School. PhD Sociology and Psychology.
Mahmoud Khalifa

Lecturer at Suez Canal University. Visiting Fellow, School of Social and Political Sciences, University of Lincoln UK. PhD in Social
and Political Sciences

Mohammed Elgammal

Qatar University. Assistant Professor. PhD in Finance.

Stephan Thomas Roberts

BP Global Project Organisation. EI&T Construction Engineer. Azerbaijan Developments. SD 2 Onshore Terminal. Electrical engineer.

Ukraine

Alina Revtie-Uvarova

National Scientific Center. Institute of Soil Structure and Agrochemistry named Sokolovski. Senior Researcher of the Laboratory,
performing part-time duties of the head of this laboratory.

Alona Obozna

Mykolaiv National Agrarian University, Department of Hotel and Restaurant Business and Business Organization, PhD of Economics,
Associate Professor.

Alla Oleksyuk-Nexhames

Lviv University of Medicine. Neurologyst at pedagog, pryvaty refleksoterapy. MD PD.

THE CAUCASUS ECONOMIC & SOCIAL ANALYSIS JOURNAL OF SOUTHERN CAUCASUS



Anna Kozlovska

Ukrainian Academy of Banking of the National Bank of Ukraine. Associate Professor. PhD in Ecomomic. g
Bogdan Storokha —
Poltava State Pedagogical University. PhD ,':
Dmytro Horilyk ~
Head of the Council, at Pharmaceutical Education & Research Center. PhD in Medicine. o
Galina Kuzmenko w
Central Ukrainian National Technical University, Department of Audit and Taxation, Associate Professor.PhD in Economiy. N
Galina Lopushniak 8
Kyiv National Economic University named after Vadym Hetman. PhD. Doctor of Economic Sciences, Professor. w
Hanna Huliaieva

Institute of Microbiology and Virology, NASU, department of phytopatogenic bacteria. The senior research fellow, PhD in Biology.

Hanna Komarnytska

Ivan Franko National University of Lviv , Head of the Department of Economics and Management, Faculty of Finance and Business ©
Management, Ph.D. in Economics, Associate Professor. =

Iryna Skrypchenko

Dnipropetrovsk State University of Internal Affairs. Head department of physical education & technical and tactical training. PhD,
associate professor.

Iryna Trunina

Kremenchuk Mykhailo Ostrogradsky National University, Head of Business Administration, Marketing and Tourism department,
Faculty of Economics and Management, Professor.

Katerina Yagelskaya

Donetsk National Technical University. PhD

Larysa Kapranova

State Higher Educational Institution «Priazovskyi State Technical University» Head of the Department of Economic Theory

and Entrepreneurship, Associate Professor, PhD in Economy,

Lesia Baranovskaya

Igor Sikorsky Kyiv Polytechnic Institute, Department of Mathematical Methods of Systems Analysis, PhD, Associate Professor.
Liana Ptaschenko

National University «Yuri Kondratyuk Poltava Polytechnic». Doctor of Economical Sciences. Professor

Liliya Roman

Department of Social Sciences and Ukrainian Studies of the Bukovinian State Medical University. Associate professor, PhD in
Philology,

Liudmyla Fylypovych

H.S. Skovoroda Institute of Philosophy of National academy of sciences of Ukraine, Leading scholar of Religious Studies Department.
Doctor of philosophical sciences, professor.

Lyudmyla Svistun

Poltava national technical Yuri Kondratyuk University. Department of Finance and Banking. Associated Professor.

Mixail M. Bogdan

Institute of Microbiology and Virology, NASU, department of Plant of viruses. PhD in Agricultural Sciences.

Nataliia Bezrukova

Yuri Kondratyuk National Technical University. Associate Professor, PhD in Economic.

Nataliia Shalimova

Central Ukrainian National Technical University, Audit, Accounting and Taxation Department, Dean of the Faculty of Economics, Dr.
of Economics, Professor.

Nataliia Ushenko

Borys Grinchenko Kyiv University, Department International Economics, Doctor of Economic Sciences, Professor.

Olena Syniavska

Kharkiv National University of Internal Affairs, Department of Law Enforcement Activity and Policeistics, Doctor of Legal Sciences,
Professor.

Oleksandr Voznyak

Hospital “Feofaniya”. Kyiv. Head of Neureosurgical Centre. Associated Professor.

Oleksandra Kononova

Prydniprovska State Academy of Civil Engineering and Architecture (PSACIA), Assoc.professor of Accounting, Economics and
Human Resources Management department. PhD. in Economic Science.

Oleksandr Levchenko

Central Ukrainian National Technical University, Kropyvnytskyi. Vice-Rector for Scientific Activities. Professor.

Olena Cherniavska

Poltava University of Economics and Trade, Doctor of Economical Sciences. Professor

Olga Gold

Aix Marseille University, Mesopolhis, Mediterranean sociologic, political and history sciences researcher, Associate Professor.
Olga Gonchar

Khmelnytsky National University, Economics of Enterprise and Entrepreneurship, Doctor of Economic Sciences, Professor.
Olha llyash

National Technical University of Ukraine the “Igor Sikorsky Kyiv Polytechnic Institute”, Professor, Doctor of Science.in Economics.
Roman Lysyuk

Assistant Professor at Pharmacognosy and Botany Department at Danylo Halytsky Lviv National Medical University.
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Sergei S. Padalka

Doctor of Historical Sciences, Professor, Senior Researcher at the Department of Contemporary History and Policy at the Institute of
History of Ukraine National Academy of Sciences of Ukraine.

Stanislav Goloborodko

Doctor of Agricultural Sciences, Senior Researcher. Institute of Agricultural Technologies of Irrigated Agriculture of the National
Academy of Agrarian Sciences of Ukraine

Svetlana Dubova

Kyiv National University of Construction and Architecture. Department of Urban Construction. Associate Professor. PhD in TS.

Kyiv Cooperative Institute of Business and Law

Svitlana Onyshchenko

National University “Yuri Kondratyuk Poltava Polytechnic”, Finance, Banking and Taxation Department, D.Sc. (Economics),
Professor.

Tetiana Kaminska

Kyiv Cooperative Institute of Business and Law. Rector. Doctor of Science in Economics. .

Valentina Drozd

State Scientific Research Institute of the Ministry of Internal Affairs of Ukraine. Doctor of Law, Associate Professor, Senior
Researcher.

Vasyl Klymenko

Central Ukrainian National Technical University. Department of Electrical Systems and Energy Management. Doctor TS. Professor.
Victoriya Lykova

Zaporizhzhya National University, PhD of History

Victor Mironenko

Doctor of Architecture, professor of department "Design of architectural environment", Dean of the Faculty of Architecture of Kharkov
National University of Construction and Architecture (KNUCA), member of the Ukrainian Academy of Architecture

Yuliia Mytrokhina

Donetsk National University of Economics and Trade named after Mykhaylo Tugan-Baranovsky., PhD in Marketing and Management.
Associate Professor

Yulija Popova

Municipal Institution "Agency for Local Development of Territorial Communities of Poltava District", PhD in Ecomomic. Assiciated
professor.

Crimea

Lienara Adzhyieva

V.l. Vernadsky Crimean Federal University, Yevpatoriya Institute of Social Sciences (branch). PhD of History. Associate Professor
Oksana Usatenko

V.l. Vernadsky Crimean Federal University. Academy of Humanities and Education (branch). PhD of Psychology.

Associate Professor.

Tatiana Scriabina

V.I. Vernadsky Crimean Federal University, Yevpatoriya Institute of Social Sciences (filial branch). PhD of Pedagogy.

Associate Professor

United Arab Emirates

Ashok Dubey
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AIMS AND SCOPE

ESIF NGO The Southern Caucasus Scientific Journals publishes peer-reviewed, original
research and review articles in an open-access format. Accepted articles span the full extent of the
social and behavioral sciences and the humanities.

ESIF NGO The Southern Caucasus Scientific Journals seeks to be the world’s premier open-
access outlet for academic research. As such, unlike traditional journals, ESIF NGO The Southern
Caucasus Scientific Journals does not limit content due to page budgets or thematic significance.
Rather, ESIF NGO The Southern Caucasus Scientific Journals evaluates the scientific and
research methods of each article for validity and accepts articles solely on the basis of the
research. Likewise, by not restricting papers to a narrow discipline, ESIF NGO The Southern
Caucasus Scientific Journals facilitates the discovery of the connections between papers, whether
within or between disciplines.

ESIF NGO The Southern Caucasus Scientific Journals offers authors quick review and decision
times; a continuous-publication format; and global distribution for their research via ESIF NGO
The Southern Caucasus Scientific Journals Online. All articles are professionally copyedited and
typeset to ensure quality.

Those who should submit to ESIF NGO The Southern Caucasus Scientific Journals include:

e Authors who want their articles to receive quality reviews and efficient production, ensuring
the quickest publication time.

e Authors who want their articles to receive free, broad, and global distribution on a powerful,
highly discoverable publishing platform.

e Authors who want their articles branded and marketed by a world-leading social science
publisher.

e Authors who want or need their articles to be open access because of university or government
mandates.
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NGO Education Support & Investment Fund (Georgia, Thilisi) is publishing scientific papers

g of scientists on Website and in Referred Journals with subjects which are mentioned below:

N

g' © The Baltic Scientific Journals

< § ISSN: 2613-5817; E-ISSN: 2613-5825; UDC: 0 (0.034);

§ DOI PREFIX: 10.36962/PIRETC
Proceeding of The International Research Education & Training Center.
http://bsj.fisdd.org/index.php/piretc

O

[c0)

ISSN: 2674-4562, E-ISSN: 2674-4597, UDC: 620.9 (051) (0.034);
DOI PREFIX: 10.36962/ENECO

Proceedings of Energy Economic Research Center. ENECO
http://bsj.fisdd.org/index.php/eneco-peerc

ISSN: 1609-1620, E-ISSN: 2674-5224; UDC: 62 (051) (0.034);

DOI PREFIX: 10.36962/PAHTEI

Proceedings of Azerbaijan High Technical Educational Institutions. PAHTEI
http://bsj.fisdd.org/index.php/pahtei

ISSN: 2663-8770, E-ISSN: 2733-2055; UDC: 672, 673, 67.01-67.02
DOI PREFIX: 10.36962/ETM

ETM Equipment, Technologies, Materials
http://bsj.fisdd.org/index.php/etm

ISSN: 2733-2713; E-ISSN: 2733-2721; UDC: 33

DOI PREFIX: 10.36962/SWD

SOCIO WORLD-SOCIAL RESEARCH & BEHAVIORAL SCIENCES
http://bsj.fisdd.org/index.php/swd

E-ISSN: 2587-4713; UDC: 620.9 (051) (0.034)
DOI PREFIX: 10.36962 / ECS

Economics

https://scia.website/index.php/ecs
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NGO Education Support & Investment Fund (Georgia, Thilisi) is publishing scientific papers
of scientists on its Website and in Referred Journals with subjects which are mentioned below:

© Southern Caucasus Scientific Journals

ISSN: 2346-8068; E-ISSN: 2346-8181; UDC: 611-618

DOI PREFIX: 10.36962/ALISIMSC

Ambiance in Life-International Scientific Journal in Medicine of Southern Caucasus.
http://scsj.fisdd.org/index.php/ail

Representation of the International Diaspora Center of Azerbaijan in Georgia. NGO
(Georgia Thilisi) and NGO Education Support & Investment Fund (Georgia, Thilisi) are
publishing scientific papers of scientists on its Website and in Referred Journals with
subjects which are mentioned below:

© Southern Caucasus Scientific Journals

ISSN: 2298-0946, E-ISSN: 1987-6114; UDC: 3/k-144

DOI PREFIX: 10.36962/CESAJSC

The Caucasus-Economic and Social Analysis Journal of Southern Caucasus
http://scsj.fisdd.org/index.php/CESAJSC
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Title of the Paper (14 point, Bold, Times New Roman)

First Author’s Name!, Second Author’s Name? , Third Author’s Name?, .......
IAffiliation (Department, Faculty/College, Institution/University)

2 3Affiliation of other authors, if different (Department, Faculty/College, Institution/University)
Corresponding author’s email:

(Affiliation1,2,3 Times New Roman, 10)

Acrticle Type: Refer to the section policy of journal for acceptable article types.

ABSTRACT

(Times New Roman, 12)

The manuscript should contain an abstract within 300 words. The manuscript should have a self-
contained, citation-free abstract and state briefly the purpose of the research, methodology, key
results and major conclusions. Abstract should be in a single paragraph with running sentences.
Do not use any subheading or point list within the abstract. Also, non-standard or uncommon
abbreviations should be avoided, but if essential they must be defined at their first mention in the
abstract itself.

Keywords: Authors are advised to writes 3-5 keywords related to the article, separated by
comma. These keywords will be used for indexing purpose.

Introduction (Times New Roman, 12)

Mostly Papers starts with introduction. It contains the brief idea of work, requirement for this
research work, problem statement, and Authors contribution towards their research. Sufficient
recent reference citation [1] from last 2 years should be included for showing the existing
challenges and importance of current work. This section should be succinct, with no subheadings
unless unavoidable [2, 3]. State the objectives of the work and provide an adequate background
related to your work, avoiding a detailed literature survey or a summary of the results.

Research Methodology (Times New Roman, 12)

This part should contain sufficient detail to reproduce reported data. It can be divided into
subsections if several methods are described. Methods already published should be indicated by a
reference [4], only relevant modifications should be described. Methodology should be written
concisely in detail by maintaining continuity of the texts.

Theory and Calculation (Times New Roman, 12)

A Theory section should extend, not repeat, the background to the article already dealt with in the
Introduction and lay the foundation for further work. In contrast, a Calculation section represents
a practical development from a theoretical basis. Do not add extensive basic definitions or well-
known theories, instead highlight theoretical background and its specific usages in view of your
work only.

Mathematical Expressions and Symbols (Times New Roman, 12)

Mathematical expressions and symbols should be inserted using equation tool of Microsoft word.
References may be added for used equations to support its authenticity, e.g. this result has been
analysed using Fourier series [5].
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Results and Discussion (Times New Roman, 12)
This section may each be divided by subheadings or may be combined. A combined Results and
Discussion section is often appropriate. This should explore the significance of the results of the
work, don’t repeat them. Avoid extensive citations and discussion of published literature only,
instead discuss recent literature for comparing your work to highlight novelty of the work in view
of recent development and challenges in the field.

Preparation of Figures and Tables (Times New Roman, 12)

Authors are supposed to embed all figures and tables at appropriate place within manuscript.
Figures and tables should neither be submitted in separate files nor add at the end of manuscript.
Figures and Tables should be numbered properly with descriptive title. Each Figure/Table must be
explained within the text by referring to corresponding figure/table number. Any unexplained or
unnumbered Figure/Table may cause rejection of the paper without being reviewed.

Formatting Tables (Times New Roman, 12)

Table should be prepare using table tool within the Microsoft word and cited consecutively in the
text. Every table must have a descriptive title and if numerical measurements are given, the units
should be included in the column heading. Formatting requirement has been summarized in the
Table 1.

Table 1: Summary of formatting requirement for submitting paper in this journal.
(Times New Roman, 12)

Layout Size Margin (Normal) | Header Footer
Single column A4 (827" X Top=1" Do not add So not add
11.697) Bottom=1" anything in the | anything in the
header footer
Left=1"
Right=1"
Font Avrticle Title Headings Subheadings Reference list | Text
Times New Times New Times New Times New Garamond, 11
Roman, 16 pt, | Roman, 11 pt, Roman, 10 pt, Roman, 8 pt, pt, Justified
Bold, centred | Bold, Left aligned | Bold, Left Justified
aligned
Line Spacing 1.15 1.15 1.15 1.15 1.15
Page number We will
format and
assign page
numbers

(Times New Roman, 10)
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Figure 1: Logo of the AIJR Publisher (Times New Roman, 12)

Formatting Figures (Times New Roman, 12)

All figures should be cited in the paper in a consecutive order, author may be asked to provide
separate files of the figure. Figures should be used in bitmap formats (TIFF, GIF, JPEG, etc.) with
300 dpi resolution at least unless the resolution is intentionally set to a lower level for scientific
reasons. If a bitmap image has labels, the image and labels should be embedded in separate layer.
Figure 1 shows the logo of AIJR Publisher.

Conclusions (Times New Roman, 12)

Each manuscript should contain a conclusion section within 250-450 words which may contain
the major outcome of the work, highlighting its importance, limitation, relevance, application and
recommendation. Conclusion should be written in continuous manner with running sentences
which normally includes main outcome of the research work, its application, limitation and
recommendation. Do not use any subheading, citation, references to other part of the manuscript,
or point list within the conclusion.

Declarations (Times New Roman, 12)

Study Limitations (Times New Roman, 12)
Provide all possible limitation faced in the study which might significantly affect research
outcome, If not applicable write, none.

Acknowledgements (Times New Roman, 12)

All acknowledgments (if any) should be included in a separate section before the references and
may include list of peoples who contributed to the work in the manuscript but not listed in the
author list.

Funding source (Times New Roman, 12)

Provide funding source, supporting grants with grant number. The name of funding agencies
should be written in full, if no funding source exist, write, none.
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Competing Interests (Times New Roman, 12)
Declare any potential conflict of interest exist in this publication.

Human and Animal Related Study (Times New Roman, 12)
If the work involves the use of human/animal subjects, each manuscript should contain the
following subheadings under the declarations section-

Ethical Approval (Times New Roman, 12)

Provide ethical approval authority name with the reference number. If ethical approval is not
required, provide an ethical exemption letter of not required. The author should send scan copy (in
pdf) of the ethical approval/exemption letter obtained from IRB/ethical committee or institutional
head.

Informed Consent (Times New Roman, 12)
Write a statement of informed consent taken from the participants to publish this research work.
The editor may ask to upload scan copy if required.

References (Times New Roman, 12)

Author(s) are responsible for ensuring that the information in each reference is complete and
accurate. Do not use grey literature (unauthentic website, news portal, social media,
Wikipedia etc) as reference, only scholarly literature (Journal, online books, proceedings,
patents, authentic websites with permanent archival policy) are acceptable references.
Author should include sufficient recent (last 2 years) references in the article. All references must
be numbered consecutively and citations of references in the text should be identified using
numbers in square brackets (e.g., “as explained by AIJR [1]”; “as discussed in many reports [2]-
[6]”). All references should be cited within the text correctly; do not add only list of references
without citation within the text. All cited references should be listed after declarations section in
the following style-

1. W. S. Author, “Title of paper,” Name of Journal in italic, vol. X, no. X, pp. XXX-XXX,
Abbrev. Month, year. https://doi.org/10.21467/ajgr

2. Bahishti, “Peer Review; Critical Process of a Scholarly Publication”, J. Mod. Mater., vol.
2, no. 1, pp. 1.1-1.2, Oct. 2016. https://doi.org/10.21467/jmm.2.1.1.1-1.2

3. Bahishti, “A New Multidisciplinary Journal; International Annals of Science”, Int. Ann.
Sci., vol. 1, no. 1, pp. 1.1-1.2, Feb. 2017.
https://journals.aijr.in/index.php/ias/article/view/163

4. W. S. Author, “Title of paper,” Name of Journal in italic, vol. X, no. X, pp. XXX-XXX,
Abbrev. Month, year. Access online on 20 March 2018 at https://www.aijr.in/journal-
list/advanced-journal-graduate-research/

5. W. S. Author, “Title of paper,” Name of Journal in italic, vol. X, no. X, pp. XXX-XxX,
Abbrev. Month, year. Access online on 5 March 2018 at
https://www.aijr.in/about/publication-ethics/

6. M. Ahmad, “Importance of Modeling and Simulation of Materials in Research”, J. Mod.
Sim. Mater., vol. 1, no. 1, pp. 1-2, Jan. 2018. DOI: https://doi.org/10.21467/jmsm.1.1.1-2
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Main features of citation style are given as-

* The author name format is, "first name (Initial), middle name (Initial) and last name". This
differs from other styles where author's last name is first.

» The title of an article (or chapter, conference paper, patent, etc.) is in quotation marks.

* The title of the book or journal is in italics.

* Online link of the original paper. If any reference is not available online, it should be
modified with available online reference

Complete Detail of Each Author
Provide complete detail of each author in the following format as well as add each author with
complete detail during online submission (step 3) in the same order as appears in the manuscript.

First Author’s Full Name: (Times New Roman, 12)

Highest Qualification:

Department:

Post/Rank (If a student, provide course name and course year):
Affiliation (College/University/Institute) with postal address:
email id:

ORCID:

Mobile:

Second Author’s Full Name: (Times New Roman, 12)
Highest Qualification:

Department:

Post/Rank (If a student, provide course name and course year):
Affiliation (College/University/Institute) with postal address:
email id:

ORCID:

Mobile:

Third Author’s Full Name: (Times New Roman, 12)

Highest Qualification:

Department:

Post/Rank (If a student, provide course name and course year):
Affiliation (College/University/Institute) with postal address:
email id:

ORCID:

Mobile:
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