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Dear participants!

We have a nice tradition started eighteen years ago: to end an academic year introducing
new research, and presenting it to the scientific community.

Our common “child” (I mean two departments of our university who have become “parents”),
the conference, is 18 years old, those participants, who are 18, can understand the age. What
would you like to try? Everything new and promising, therefore, the event is also obliged
to invent innovations. This invention is our new rubric. Though, it is necessary to say, that not
all our endeavors are absolutely successful, we feel awful if we need to reject any of your
research, therefore, we decided to have a new section called “Scientific essays” and, we are
presenting it to you. You will be able to find this new rubric at the conference site.

We highlight that the conference has been carrying out a very noble and important mission
of giving young scientists the floor to present and prove their research and the right
to contribute it to the world and Russian science.

For the eighteen years a few generations of young scientists have become experienced
and successful researchers.

We would like to note that your research contains the significant scientific, social and busi-
ness issues; it is also remarkable that many of your articles are discussing the fundamental
problems — impact of education on humanistic process in the society. This makes us feel that
coming future is great.

We wish you good luck and really hope that you will keep up this tradition. We wish you
fruitful discussion at every workshop.

Members of the Organising Committee
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DIFFERENT CONTRIBUTIONS DECOMPOSITION IN ELECTRON
ENERGY LOSS SPECTRA OF Fe-Si SYSTEM

Andryushchenko T. A., Igumenov A. Yu.
Scientific Supervisor — Igumenov A. Yu.
Foreign Language Supervisor — Shikhaleva I. A.

Reshetnev Siberian State University of Science and Technology
Krasnoyarsk, Russian Federation

Photoelectric converters are widely used in nanotechnology due to their possibility to convert
photon energy into electrical energy without big energy losses. They are produced with
semiconductor materials as iron silicides. Electron energy loss spectroscopy is widely used to
research these materials. Inelastic electron scattering cross section spectra were obtained from
reflection electron energy loss spectra. In this paper factor analysis of inelastic electron scattering
cross section spectra for Fe-Si samples were carried out.

Keywords: semiconductors, iron silicides, electron energy loss spectroscopy, inelastic
electron scattering cross section spectroscopy, factor analysis.

BBIAEJIEHHUE OTAEJBHBIX COCTABJIAIOIUX B CIIEKTPAX
ITIOTEPb DOHEPTUU DJIEKTPOHOB CTPYKTYP Fe-Si

Anoprowenko T. A., Ueymenos A. IO.
Hayunsiii pyxoBogutens — Meymenosg A. IO.
PykoBoautens no nHOCTpaHHOMY $A3bIKY — [[luxanesa U. A.

Cubupckuii rocy1apcTBEHHBI YHUBEPCUTET HAYKH U TEXHOJIOTUN
nMeHHn akageMuka M. @. PemerneBa
Poccuiickas ®enepanus, . KpacHosipck

C pazsumuem HaAHOMeEXHONIO2UU 8CE OObULIee NPUMEHeHUe NOLyYaom Gomosiekmpuieckue
npeobpazosamenu, Komopbvie NO3BOJSAIONM NPESPAMUMD IHEPSUO (POMOHOE 6 INEKMPUYECKYIO Oe3
oonvwux nomepsb. B ux cocmase axmusHo UCNOIBL3YIOMCA NOIYNPOBOOHUKOBLIE MAMEPUAIDL,
a 8 YACMHOCMU, CUTUYUObLL dicene3d, UCCAe008aHue KOMOPbIX YOOOHO Npo8ooums HOCpeoCcmeom
CHeKMPOCKONUU ~ XAPAKMEPUCMUYECKUX Nnomepb dHepeuu  d1ekmponos. Cnexmpuvl ceyeHus
Heynpye020 paccesnus 31eKmpoHO8 ObLIU NOJYYEHbL U3 CHeKMPO8 XApaKMepUCmuyeckux nomeps
9Hepeuu 31eKkmponos. Ilposeden hakmopmwili ananius cnekmpos oopasyog Fe-Si.

Kniouesvie cnosa: nonynposoOHuxu, cunuyuowvl sicenezd, CHeKMpPOCKONUs NOMePb IHepuU
OMPAICEHHBIX ~2NIEKMPOHOG, CNEKMPOCKONUSL Ce4eHUs Heynpy2020 paccesiHus 21eKmpoHOs,
gaxkmopHbvlll ananus.
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In this paper factor analysis [1; 2] of inelastic electron scattering cross section spectra for Fe,
Si and FeSi was carried out. Experimental results have been obtained on an ultra-high vacuum
photoelectron spectrometer SPECS (Germany) in the primary electron energy of 300, 600, 1200,
1900, 3000 eV. Inelastic electron scattering cross section spectra (KA-spectra [3]) are the product of
the inelastic mean free path A and the differential inelastic scattering cross section K (Ey, Ey — E),
where Ey and E are the energies of primary and reflected electrons, 7'= Ey — E are electron energy
losses. Inelastic electron scattering cross section spectra were obtained from experimental reflection
electron energy loss spectra with using the software package QUASES™ XS REELS [3] with
algorithm [4].

Peaks which are the surface and bulk plasmons can be observed on the inelastic electron
scattering cross section spectra of Fe, Si and FeSi. But they are inseparable and it is hard to explore
their properties and origin. In [5-10], these peaks were separated with approximating by the
Tougaard functions. In this paper the factor analysis of these spectra was carried out. It's realized by
using matrix multiplication and coefficient matching and after the original spectra can be
represented as the sum of bulk and surface components [11].

This method allows finding contributions that can describe the entire spectra. It helps to
minimize resources for the decomposition of each spectrum separately.

After the application of factor analysis increasing and decreasing dependences of the energy
losses from energy of primary electrons were obtained. They demonstrate bulk and surface origin of
plasmons.
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The paper presents the analysis of the results of machine learning development, the study of
the main problems that machine learning solves, as well as the review of existing methods of ma-
chine learning.
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Machine learning is a subsection of artificial intelligence that studies the methods of con-
structing algorithms that can be trained.

It is the creation of algorithms and self-learning systems that will work on these algorithms to
solve a problem. Research in the field of machine learning began in the 50-s of the 20" century. The
pioneer in this field was Arthur Samuel, who in 1952 created the first checkers program, and in
1955 added to it the ability to self-study. In 1959, the first neural network appeared. This time was
considered the most active in the development of neural networks. It seemed that artificial intelli-
gence (hereinafter Al) is the near future, as this direction has progressed incredibly quickly. How-
ever by 1973 the so-called Lighthill report [1] was published-the document “Artificial intelligence:
An overview”, which gave extremely pessimistic forecasts in this direction, resulting in reduced
funding for the development of Al, which in its turn gave impetus to the development of many re-
lated sciences.

Machine learning was such a related direction.

Al systems are widely used for solutions in various fields, such as:

1. IT-scope: application development (Google Assistant voice assistant, search engine auto-
complete system from Google and Yandex; spam detection, etc.).

2. The advertising company (predicting customer churn).

3. Marketing research.
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4. Medical diagnosis (by analyzing the history of patients’ diseases, it is possible to detect in-
visible to humans connections and establish previously unknown symptoms of dangerous diseases).

5. Technical diagnostics.

6. The autopilot (self-driving car, Tesla, etc.).

Nowadays there are two ways of machine learning: deductive (analytical) and inductive (sta-
tistical) training. The deductive method is that an expert system is created that solves only narrowly
focused specialized tasks. An expert system is a large amount of expert knowledge that is clearly
formalized by knowledge engineers and programmed by programmers. The output is a compiled
database from which it is necessary to display a certain pattern or rule. The disadvantage of this sys-
tem is that it becomes unclaimed without the support of developers.

As for the inductive method, it becomes clear from its name that it is based on the method of
mathematical induction and is designed to identify patterns in empirical information. The training
program offers a large number of examples of data with patterns and based on the experience it
needs to learn how to build its own patterns.

Inductive learning is divided into:

— Training with a teacher (supervised learning) which is also called “learning by precedent”.
“Teacher” here refers to the very idea of human intervention in data processing. When teaching
with a teacher, there is data on the basis of which it is required to predict something, and some hy-
potheses [2].

— Training without a teacher (unsupervised learning), that is, training in which there are no
correct answers, there is only data. In unsupervised learning, there is only data whose properties it is
necessary to find [2].

— Training with reinforcement (reinforcement learning), also called “stimulated learning”, that
is, training in which the agents learn through their own trial and error [3].

— Active learning is very similar to learning with a teacher. The difference is that the answers are
initially unknown. The idea is that the algorithm itself can be trained on small samples if it chooses what
data it needs. That is, the algorithm makes requests, answers to which help it to learn [3].

— Partial training — training when most of the answers are unknown [3].

I would like to focus on such a method as learning with a teacher.

Let us consider the well-known reCAPTCHA from Google. You never thought why you had
to choose tiles with numbers on them at first, and then they were replaced by the task of finding
showcases, road signs, cars and other objects.

During the captcha a person is a teacher for a system that is trained on the basis of a person’s
answers. In the same way, Tesla trains its Al by uploading thousands of photos of real-world traffic
situations, and using training with a teacher to distinguish a road sign from a lamppost.

Currently, large companies are investing heavily in the development of Al, in particular machine
learning. Investments reach 500 million dollars and in 5 years this indicator can increase by 10 times.

It is predicted that in the next decade Al will take about 7 % of jobs in Russia. Some proc-
esses are automated and these processes will be controlled by self-learning algorithms.

Al will take a huge place in the Internet of things. For example, drones will help in agricul-
ture. They will collect information about the state of the soil, the maturity of the crop, pests and dis-
eases of plants. And all these technologies will use machine learning. Therefore, machine learning
prepares for us a promising future and a lot of interesting innovations.
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In modern spacecraft single-layered heterogeneous materials of aluminum alloys with heavy
elements are used as radiation screens. In this paper we shall discuss the lamellar network of the
screen and each of its layers. The layers are optimized for the radiation of a specific orbit. For our
research on the effective heat conduction of the composite layer, a stationary mode has been chosen.
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Radiation screens are used for protecting the electronic modules of spacecraft from ionizing
radiation [1]. These screens are built according to the following scheme:

— The first layer absorbs low-energy particles and energy reduction as to prevent deceleration
radiation occurrence when interacting with the material of the second layer. This layer consists of
a composition of boron carbide (B4C) filler (this material has a low effective atomic number) and
adhesive epoxy resin (ED-20 [2]) — a material containing large quantities of hydrogen. Hydrogen
has uttermost critical energy when interacting with electrons.

— The secondary layer is a constructive layer. It has a base layer protected by covers. The
aluminum alloy AMg-6 is used as a material for this layer. This alloy is widely used in space tech-
nology and acts as a base material for charged particle protective screens.

— The third layer is designed to protect from photons generated in previous layers and decel-
erating radiation [3].

Modern synthetic materials can be interpreted as complex dispersion mediums containing in-
clusions of different thermal properties and for which a correlation of matrix and inclusion can be
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characterized as a correlation of solid bodies. One feature describing the physical properties of such
a material is the effective heat conductivity coefficient. The characteristics of a heterogeneous me-
dium can be used for determining the problems of synthetic material design. Nowadays, methods
incorporating thermal and physical measurements and determining analytical dependences are used
for the same task [4].

To build the first layer composition, which is a composite polymer, it is necessary to study the
influence of different additives on the effective heat conductivity coefficient.

The primary goal in the area of heat conduction inside rigid bodies is the problem of deter-
mining the temperature field within them. The temperature field is the total temperature momentary
value at all points of the studied object. Heat energy transmission is closely related to the tempera-
ture distribution in space and time, i. e. to the temperature field. In general, the temperature 7 in
every spatial point is the function of the positions x, y, and z and the time #; thus the temperature
field equation will be

T=f(x,y,z1).

The partial solution of the basic differential equation of heat conduction where all the charac-
teristics can determined is

or (0% 0% 0%

—=— + + ,

ot cp [8}62 o* ﬁzzj

where (0t/0t) dr 1s the temperature change over time (K); /4 is the effective thermal conductivity
(W/(m - K)); c is the specific heat (J/ (kg - K)); p is the specific sample density (kg / m?).

This equation is known as the differential equation of heat conduction or the Fourier differen-
tial equation for the third-dimensional unsteady temperature field with no internal heat sources. The
equation establishes communications between spatial and temporal temperature variations in every
point of the field and is primary for studying heat conductivity.

A stationary field is characterized by temperature distribution from one point of field to an-
other and remains the same overtime and in nonstationary field temperature varies with time and
shares the coordinates x, y, z [5].

In this case we use a thin plate in the stationary mode to eliminate time dependence. The
equation is

0’t
—2 = 0
ox

Thus, using mathematical operations it is possible to determine the effective heat conductivity
of the material under examination.
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The article represents the analysis of onboard equipment that is able to provide automatic
and automated flight at all stages. Satellite navigation systems, a computing system of piloting and
a warning system use many databases. A method that will increase the efficiency of Airbus A310 air
navigation data update is suggested.
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In order to improve the performance of aircraft systems based on the work with the database,
a data transmission system has been developed which will provide the aircraft with up-to-date aero-
nautical information. The developed system is a local wireless network consisting of a server and
onboard computers connected to it and located directly on the territory of the airport.

A computer is an operating unit that manages data storage and the local network as a whole.
The computer receives aeronautical information for all types of equipment served at the airport
from the via service provider (the Internet) or the direct communication via satellite, sends data to
the data warehouse, receives data from the storage on request which will be sent to the transmitting
antenna via modem. A data warehouse is an electronic storage device designed for long-term data
storage.

A modem is an electronic device designed to encode information for its subsequent transmis-
sion.
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Transmitting antenna is an antenna designed for wireless data transmission over a local wire-
less network. After connecting an aircraft to the local data exchange network of the airport the
computer requests information from an aircraft about the status and relevance of the database
devices. Upon receipt of information from an aircraft of irrelevant or damaged database it requests
and transmits the necessary database from the ground storage.

satellite
Transmitting antenna
J «<)
-
Data
Computer
storage —_— M

Figure 1. The server's structure

For effective operations of this system three types of database updates are supposed to be in-
troduced: periodic, pre-flight and operational. Periodic updating of on-board databases is a periodic
update of the database the frequency of which is established by the International Civil Aviation Or-
ganization (ICAO). For example, the relief database is updated at least every 6 months and aeronau-
tical information is updated every 28 days. With this update databases are totally replaced with new
ones [1].

Pre-flight update includes an update just before the flight and flight information is requested
in the current location. Online updates are available at any time upon request. Unlike the first type
of update, which provides for a complete replacement of the database in accordance with the
requirements of ICAO strictly within a certain period of time, the last two types of updates are
designed to download the relevant information at a particular time. That allows you to update only
the necessary part of the database. The database update system involves two modes of operation.
The first mode of operation is the transfer of the database on board by a ground service in obtaining
updated data.

The computer automatically downloads information from the Internet or via satellite. Then the
connection with the on-board computer is established, which provides information about the expira-
tion of data. When determining irrelevant databases or damaged ones they will be completely over-
written to the relevant.

The second mode of operation is to transfer the database on board an aircraft on request di-
rectly from a crew or automatic system in the on-board computer [2].

The process of data transfer is similar to the previous one and the main difference is that not
the entire database is overwritten but the part which was requested by the ground computer.

[ adio | | Satellite T

Computer communication
modem

terminal

\r Satellite Radio On-Board data load FMS,
PP n-Board data loader
communication modem EGPWS,

terminal GNSS

Figure 2. Communication scheme of the ground computer
with onboard equipment
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An experimental research of the possibility of using the driver L298N for controlling D82
electric motors installed in a rotary stand was carried out. An experimental facility was developed
for the research. It was found that the driver L298N in its parameters is suitable for controlling the
D82 electric motor.
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nooxoo0um 05 ynpasienus snekmpooguecamenem J[82.

Kniouesvie cnosa: ucnvimamenvhwiii cmeno, 21eKmpoosuzameis, Opausep.

Various onboard measuring instruments are used at moving objects (for example, airplanes,
rockets, spacecraft) to determine their angular position [1]. At the stages of production and opera-
tion of such devices they pass tests, which are an integral part of the production process. Special
stands are used for testing [2—5].

For carrying out laboratory work on the study of the characteristics of onboard measuring in-
struments at the department of automatic control systems, a test bench is being developed. The
stand is designed to create external angular effects on the on-board measuring instruments at the
corners of the course, pitch, roll and is a three-stage turntable (with electromechanical drive) with a
platform for installing the test device. Rotation of the moving parts of the turntable is carried out
with the help of servomotors.
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It is proposed to use D82 type electric motors, which are widely used in precision electrome-
chanical drives requiring smooth regulation in a wide range of output shaft rotational speed of the
electric motors installed in them, as servomotors in the installation.

It is supposed to use the driver motor L298N for motor control [6]. Using one L298N board,
you can control two electric motors with a supply voltage from 5 to 35 V. The highest operating
current that the driver provides reaches 2 A (at peak current up to 3A) for each motor.

The objectives of this research are to ascertain the possibility of using the L298N drivers to
control the operation of DC electric motors of the type D82. An experimental setup was developed,
the block diagram of which is presented in Figure.

r"-"—"—" _|
|
power supply tachometer ; comverter angle i
sensor
| | tt |
driver mmiltimeter Ir'||' perforated disc I
| | | .
|
generator electric motor : load

Diagram of the experimental setup

The power supply of the installation was carried out from the power source GPR-77550D
with an output voltage up to 300V and an output current up to 30A. Control pulses were supplied
from output of a special GSS-120 waveform generator with a frequency range for the main output
waveforms from 1 pHz to 5 MHz. The voltage applied to the electric motor and the current con-
sumed by it were measured using an AVM-4403 multifunction digital voltmeter. A three-stage
worm gearbox was used as a load. A digital tachometer TC-3M was used with a rotation speed
measurement range from 100 to 9999 rpm to measure the rotational speed of the output motor shaft.

As a result of the study, it was found that the driver L298N in its technical parameters is suit-
able for controlling the D82 electric motor.

References

1. Kucheryavy A. A. Avionics [Electronic resource] : Tutorial. St. Petersburg : Lan, 2016.
452 p. URL: https:// e.lanbook.com/reader/book/72989/#1 (date of access: 13.03.2019).

2. Small-sized installation MPU-1. Technical specification and maintenance instruction
[Electronic resource]. URL: https://pandia.ru/text/78/251/34935.php (date of access: 13.03.2019).

3. Rotary stand SIO-1 [Electronic resource]. URL: http://npmavia.ru/tth/kpa.php#sio (date of
access: 13.03.2019).

4. Dual axis rotary tables [Electronic resource]. URL: https://sovtest-ate.com/equipment/
dvukhosevye-povorotnye-stoly/ (date of access: 13.03.2019).

5. Installation UPG-56 for testing and testing gyroscopic instruments [Electronic resource].
Technical description and instruction manual. URL: http://rykovodstvo.ru/instr/39183/index.html
(date of access: 13.03.2019).

6. L298N 5V Engine Driver [Electronic resource]. URL: https://freedelivery.com.ua/arduino-
100/drajvery-dvigatelej-131/1298n-drajver-dvigatelya-5v-mini-modul-arduino-1365.html  (date of
access: 13.03.2019).

© Egorova P. G., Nurullaev N., 2019

30



Monogexb. Obuwecto. CoBpemeHHas HayKa, TeEXHUKa U MHHoBaumu. 2019

VIIK 591.87

RESEARCH INVESTIGATION PARTICLE SWARM OPTIMIZATION
ALGORITHM FOR CONSTRAINED OPTIMIZATION PROBLEMS

Erokhin D. A., Potapova K. A.
Scientific Supervisor — Akhmedova Sh. A.
Foreign Language Supervisor — Mednikov D. M.

Reshetnev Siberian State University of Science and Technology
Krasnoyarsk, Russian Federation

In this paper the Particle Swarm Optimization algorithm’s effectiveness for solving
constrained optimization problems was estimated. For that purpose, algorithm was tested on
various problems, as a result, the most useful constraint-handling technique was established.
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Ocywecmenena oyenka s¢hpexmusHocmu memooa posi Yacmuy Ha 3a0ayax YCi08HOU ONMuU-
muzayuu. C 3mou yenvio anreopumm 6bii NpOMeCmupo8an Ha Pa3Hbix 3a0a4ax, 6 umoee Ovli yCma-
HO8JleH Haubonee pabomocnocoOHblll Memoo yuyema 02panuyeHull.
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Most practical problems from various fields of activity, for example, technical, can be defined
as optimization problems. Additionally, in practice, the search area for such tasks is often deter-
mined by some constraints. Such tasks are called constrained optimization problems and can be rep-
resented as follows:

f(x)—> extr
gj(x)goaj =1,r
h(x)=0,j=r+Lm

Here f{(x) is the objective function, gj(x), j = 1, ... , r — are the constraint-functions in the form
of inequalities, 4/(x), j =r+1, ..., m are the constraint-functions in the form of equality.

To solve these problems researchers have developed various methods among which popula-
tion-based optimization algorithms should be noted [1], in particular the particle swarm optimiza-
tion (PSO) method [2]. The mentioned algorithm can be applied regardless of the objective func-
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tion’s features, for example, the problem can be solved even if there is no information about the
gradient of the objective function.

Initially, the particle swarm method was proposed by J. Kennedy and R. Eberhart [2] for solv-
ing unconstrained real-parameter optimization problems. The PSO algorithm’s work begins with the
initialization of a random population, that is a set of individual particles. Each particle is repre-
sented by its coordinates in the search space and by its speed. Further, each individual moves along
the objective function, changing the speed and coordinates, based on its own experience and the ex-
perience of other particles. A change of speed and coordinates is carried out according to the fol-
lowing formulas:

+ t t t
v, =@-v; +c -rand, -(pi/. —xij)+c2 -rand, -(pg]. —xij),

t+1 t+1 t
Xy =Vy TX.

i x;, v are the coordinates and speed of the i-th particle at itera-

In these formulas x; PR Vi

ij°
tions £ and 7 + 1, respectively, p, is the best position found by the i-th particle in ¢ iterations, pg; is

v

the best position found by the whole “flock”™ at ¢ iterations, rand, and rand, are random numbers
generated from 0 to 1. And o is inertial weight, ¢, and ¢, are training parameters.

Solving constrained optimization problems by using the particle swarm optimization method
is possible, but for this purpose the latter has to be modified by some constraint-handling technique
[3]. Among the most popular and widely used constraint-handling methods the penalty functions
should be noted: death penalties, dynamic penalties, etc.

The death penalties technique consists of deleting solutions that are not from the definition
area for a given problem. This method demonstrates good results for simple constrained optimiza-
tion problems. However, for more complex tasks, namely where the definition area is sufficiently
small compared to the entire search space, the efficiency of the death penalties significantly de-
creases.

The dynamic penalties technique consists of applying the penalty functions fi(x), which are
calculated as follows:

max{O, &; (X)} ] = 1,_7"

£, =
\h_, (x)

,j=r+1lm

Thus, generally the fitness value for a given individual x is calculated by the following for-
mula:

fitness(x) = f(x)+0-A(t)- ifjﬁ (x),

where ¢ is the number of the current iteration, o is equal to 1 for minimization problems and it is
equal to —1 for maximization problems, f;(x) is the penalty for violation of j-th constraint-function, 3
is the real number. For the dynamic penalties method, the function A(¢) is defined as follows:

A1) =(C-1)*,

where C and o are parameters represented as real numbers. Parameters C, a, B are selected indi-
vidually for the problem in hand. Recommended values for them are C=0.5,a = =2 [4].

Therefore, in this paper, we investigated the efficiency of the PSO algorithm with the de-
scribed constraint-handling techniques on various test constrained real-valued optimization prob-
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lems [5]. The population size (number of particles) N and the maximum number of iterations 7 for
all test problems did not change and they were equal, respectively, N =50 and 7= 100. The number
of variables D of test problems varied from 2 to 4, while the number of function constraints m var-
ied from 1 to 8. For each problem 30 program runs were performed.

The efficiency of the algorithm was estimated by two criteria: the minimum number of itera-
tions to reach a local extremum with a given error (¢ = 0.01) and the average value of the objective
function obtained for 30 program runs.

Table 1
The results obtained by the PSO algorithm with death penalties
Ne | D |m Minimum number of iterations The average value of the objective function
11218 100 238100
21414 96.8667 0.00129063
3134 99.2333 123.476
41214 100 —73.8875
51212 46.9667 3.33783e-012
Table 2
The results obtained by the PSO algorithm with dynamic penalties
Ne | D |m Minimum number of iterations The average value of the objective function
11218 99 239992
21414 74.2 9.69248e-006
31314 94.2667 124.944
41214 100 —609.8477
51212 46.1 2.60415e-012

The results obtained after the experiments showed that the performance of the PSO algorithm
with dynamic penalties is significantly better: the PSO algorithm with the specified constraint-
handling method “won” the same with the death penalties according to both criteria. As a result, the
usefulness and workability of the PSO algorithm with dynamic penalties for solving constrained
optimization problems were established.
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There are many methods for studying the Earth’s surface: field method, cartographic method
and statistical method, but now the concept of “space method” is increasingly discussed, which con-
sists of the study of the Earth’s surface using images made in space.

Now such a notion as “remote sensing of the Earth” becomes more and more popular in our
life. Remote sensing of the Earth is the process of obtaining information about the object with
measurements taken at a distance from the object, that is, without direct contact with the object, by
using various aviation and space means, equipped shooting apparatus [1]. But, it is important to
note that remote sensing is not a new method of obtaining information. The first image of the
Earth’s surface from space was obtained using a camera fixed on a German ballistic rocket,
“Fau-2”, launched in 1945. The rocket reached a height of 120 kilometers, after which the camera
with film footage, in a special capsule, was returned to the Earth. The beginning of a systematic re-
view of the Earth’s surface is considered to have begun since the launch of Tiros-1 American Mete-
orological satellite in 1960. Artificial satellite is a spacecraft rotating on the geocentric orbit around
our planet, it is designed to study the Earth, space and various planets in the Solar system [2; 3].
The similar domestic satellite Kosmos-122 was launched in 1966.

Since then, technology and methodology in the work of spacecraft have been improved. With
the increasing possibility of satellite systems, people learned to extract huge amounts of information
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from aero and space images, and this, in turn, increased the use of remote sensing data. Information
obtained by Aerospace monitoring is necessary in many fields of science and economy, environ-
mental protection, construction, mining, as well as in the municipal, hydro, forestry and agriculture
spheres.

However, despite the rapid tamp of development in the field of space monitoring, Russia is
not a leader in this direction, and cannot use all remote sensing possibilities. This has a direct im-
pact on the socio-economic development of the country, at the expense of delaying decisions or ig-
noring problems in various fields of the economy. One of the biggest fields of the economy, dealing
with the providing the population of our country with food, is agriculture; it suffers from the lack of
introduction of space technology.

This article will highlight the problem of the reduction of sown areas with agricultural crops,
if considering these territories of the Krasnoyarsk Region. It is believed that the problem, as any
other in this industry, is important, because food safety of the whole nation depends on the state of
the agriculture. In addition, it must be said that increased efficiency in this field contributes to the
economic growth of the country as a whole.

The aim of this work is to prove the effectiveness of the application of the remote sensing
method as a solution of the problem of reducing arable land in agriculture.

Land and land resources, in a whole, are of great importance for agriculture and, as a conse-
quence, for the economy of any state. There is such a notion as “agricultural land”. The Land Code
of the Russian Federation states that agricultural lands are the lands which are located beyond the
boundaries of the locality and provided for agriculture purpose [4].

A significant part of our territory is occupied by agricultural land, and this is one of the main
wealth of the country. Agricultural lands are used for various purposes: both for agricultural pro-
duction and the creation of infrastructure for it, and for production and processing of agricultural
products, and for transport.

However, among all categories of lands intended for agriculture, the agricultural lands have
priority of use and are subjected to a special protection. It is this category of agricultural lands that
includes arable land, that is, land occupied by crops.

Nowadays, there is the problem of diminishing arable land both in our region and in the coun-
try as a whole. Among the many causes of diminishing, it is possible to allocate the basic ones: le-
gal, economic, social and environmental. They are general economic downturn in the country; the
weakening of state control over land use and protection; decreasing the rural population due to its
outflow into the cities; uncomfortably located lands, that is lands, representing complexity in proc-
essing.

Table presents data of the Federal State statistics service about changing of the arable land on
the territory of Krasnoyarsk region in 1970-2015 [8].

Sown area of Krasnoyarsk Krai in 1970-2015, thous. HA

Based on the data presented in table 1, it can be concluded that for 45 years from 1970 till
2015 arable lands decreased more than twice — 55.30 %; namely during the period of 1970-1990
arable lands of Krasnoyarsk Region declined by 16.33 %; during the period of 1990-2015 arable
lands declined by 46.58 %, and this period was the most intense in the process of reducing acreage.

The main indicator of the level of development of any country is, first and foremost, its eco-
nomic factor. For example, the People’s Republic of China (or China) is the largest state by popula-
tion in the world. China’s economy takes the second place (after the USA) in the world [7]. Today,
China is the leader in the production of both industrial and agricultural products. It should be noted
that this is one of the leading space-faring nations of the world.
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Chinese research on application of remote sensing data for use in agriculture began in the late
1970s. In the 1990s China managed to run crop monitoring system, which gained particular devel-
opment in early 2000s. Nowadays, a modern operating system for agricultural monitoring in China
includes the following aspects:

e System of space monitoring for agricultural by China’s Ministry of Agriculture
(“CHARMS”).

e System of monitoring of arable land by China’s Academy of Sciences (“CCWS”).

e System for monitoring of crop growth and yield forecasting by China’s Meteorological
Service.

The system was developed by the centre of the use of remote sensing data of the Ministry of
Agriculture. The Centre provides information to the Ministry of agriculture and the relevant bodies
for agricultural management, in a specially installed date, 5 times a month. Information provision
helps the China’s Ministry of Agriculture to make important management decisions and control the
sphere of agriculture [5].

It should be noted that the use of remote sensing data for the improvement of statistical indi-
cators of agricultural began only in 2004. In fact, it was during this period that China recognized the
existence of such problems as unlawful seizure of agricultural land for construction. The decision
was to use space imagery of “RapidEye” satellite by the Ministry of Land and Natural Resources,
that identify lands abandoned from agricultural use.

Figure shows the dynamics of the changes of arable land in China in 1999-2015. The data are
obtained from “Knoema” statistical Portal [6].

—4+—=1999 -—8—2001

—i—2003 2005

—+—2007 —e—2009
2011 2013
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Dynamics of change of sown area of China, 1999-2015, HA

The graph presented in fig. 1 clearly shows a visible boundary between various degrees of in-
tensity of use of the remote sensing method in agriculture. Until 2004, the data obtained by remote
sensing of the Earth had been used mainly for observation, but after 2004, these data were used to
solve the problems associated with the misuse of agricultural land, including arable lands.

Our country has a good experience in conducting analysis according to the data obtained by
the method of remote sensing of the Earth. We cannot ignore Russian scientists’ work of monitoring
the agricultural land use of Kaluga Region in 2014. The aim of the work was to update the informa-
tion, based on actual satellite images of the use of agricultural land in the area. The study revealed
that more than a half (67 %) of agricultural land of Kaluga Region are not used for the intended
purpose, 54 % of which are unused arable lands, 13 % are unused pasture.

And those results were showed with only one study. We believe that such a study should take
place on a regular basis in each region of the Russian Federation. For this purpose it is necessary to
do many tasks, including one of the most important, which president Putin has given Russian scien-
tists — to build-up an orbit group, which will provide remote sensing, more specifically, its structure
must have not less than 15 spacecraft by 2020. This would allow shooting all over Russia.
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It is important as well as creating our own geographic information system (GIS), which is a
database for the collection, storage, analysis and graphical visualization of geographic data and re-
lated information about necessary objects.

Data provided with satellite images, remote monitoring results, industry geographical infor-
mation systems are the most valuable sources of information for making management solution in the
field of agriculture, and running the land resources. It is about land use and territorial planning. Sus-
tainable development of rural territories and controlling each hectare of land are possible on the ba-
sis of materials of territorial planning.

Thus, on the base of our research, we can conclude that the use of materials of space monitor-
ing and remote sensing of the Earth, as a whole, is an essential instrument in the field of agriculture,
as it allows to see the present situation of using the agricultural lands, and to generate reports about
the structure of inventory, monitoring and control of arable land and agriculture land fund, in total.

References

1. Distansionnoe zondirovanie: kolichestvenny podxod (Remote sensing: a quantitative ap-
proach) / S. M. Deyvis, D. A. Landgrebe, T. L. Fillips ; Editor. S. M. Deyvis, F. Sveyn. Translate.
Moscow, Nedra, 1983, 415 pp. F. Pub. USA, 1978, 396 pp.

2. Svorienko A. V. Satellite systems and information security / Materials of VIII All-Russian
Scientific Practical Conference of Creative Youth, dedicated to the 55th anniversary of the launch
of the first artificial Earth satellite (9—14 April, 2012, Krasnoyarsk). In 2 vol. Vol. 2. Socio-
economic and humanities / ed. U. U. Loginov ; Reshetnev Siberian State Aerospace University.
Krasnoyarsk, 2012. 504 pp.

3. Garbuk S. V., Gershenzon V. E. Kosmicheskie sistemy distancionnogo zondirovaniya
zemly (Space remote sensing systems). Moscow : Publishing house. A 1 B, 1997. 296 pp.

4. Zemelnuy kodex RF ot 25.10.2001 Ne 136-FZ (edited. ot 28.12.2013) (Land Code) // Rus-
sian newspaper. No. 211-212. 30.10.2001.

5. Myshlyakov S. G. Geomatika // Sistemy kosmicheskogo monitoringa selskoxozyastvennyx
zemel ES, SSHA, Kitaya. 2012. Ne 2. Pp. 87-90.

6. Kitay — posevnye ploshchadi pod zernovye (China — area under grain) [Electronic re-
source]. URL: https://knoema.ru/atlas/Kuraii/IloceBHbIe-TuTOmMaau-nmoa-3epHoBsie (date of access:
21.12.2018).

7. Gleb Obedkov. 10 stran s naibolee razvitym selskim xozyastvom (10 countries with the
most developed agriculture) [Electronic resource] / Gleb Obedkov. Moscow : Publishing house.
Listera, 2015. URL: https://www.agroxxi.ru/stati/10-stran-s-naibolee-razvitym-selskim-hozjais-
tvom.html (date of access: 21.12.2018).

8. Posevnye ploshadi vsex selskoxozyaystvennyx kultur (Sown area of all agricultural crops)
[Electronic resource]. URL: http://www.gks.ru/bgd/regl/b13 14p/isswww.exe/stg/d2/14-05.htm
(date of access: 23.12.2018).

© Galimzyanov O. A., 2018

37



Youth. Society. Modern science, technologies & innovations. 2019

VIIK 543.428

REFLECTION ELECTRON ENERGY LOSS SPECTROSCOPY OF Al

Khokhlova T. N., Igumenov A. Yu.
Scientific Supervisor — Igumenov A. Yu.
Foreign Language Supervisor — Shikhaleva I. A.

Reshetnev Siberian State University of Science and Technology
Krasnoyarsk, Russian Federation

In our days aluminium is widely used to produce nanotechnology devices such as
photovoltaic converters, promising for aerospace applications. Nanostructured coatings and
materials with a large number of useful properties are currently important. This is due to the
interest in use of aluminium as a material for protective coatings. In this paper, a study of reflected
electron energy loss spectra of Al is carried out.
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8 A3IPOKOCMUHECKOU ompaciu. AKMyaibHbIMU A6IAI0MCA HAHOCMPYKMYPUPOBAHHbIe NOKPLIMUS U
Mamepuanel, obradaruue ODOILUWUM KOIUYECMBOM NOJIE3HbIX CBOUCME. Dmum 00yCclo6leH uHme-
pec K NpUMEeHeHUI0 AIOMUHUS 8 Kayecmee Mamepuaia 0 HaHeCceHUs 3auumnuix nokpuimui. 1lpo-
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pakmepucmudeCcKux nomepob dHepcUU 31€KNpPoOHO6, IHepcUsl nomepsb, IHEPUL NEPBUUHBIX JJIEKMPO-
HO6, JHEP2UA OMPAINCEHHBIX I/1€EKNPOHO6, NIIA3MOH.

High-precision methods of physical and chemical properties analysis are required to produce
nanostructured coatings and materials based on Al. Reflected electron energy loss spectroscopy
(REELS) is widely used in the field of nanomaterials research. In this paper, a study of reflected
electron energy loss spectra of Al is carried out.

Experimental spectra were obtained using ultrahigh vacuum photoelectron spectrometer
SPECS (Germany) at energies of primary electrons in the range from 200 to 3500 eV. The reflected
electron energy losses spectra represent the dependence of the energy loss intensity on its value.
The loss energy T was calculated as the difference between the energy of primary electrons and £,
(zero loss) [6; 8] and the energy of reflected electrons £: T = Ey— E [1-4; 6].
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Several peaks are observed in the integral REELS of Al. At energy loss of 9 eV there is a
surface Plasmon (%iwy); at energy loss of 15 eV there is a bulk plasmon (%®) ; at energy loss of 30

eV there is twice the energy loss due to excitation of bulk plasma oscillations (27 wp). Triple
volume plasma excitation losses are observed in many spectra at energy loss of 45 eV (3iw,) [5-7].

To identify the peaks of low intensities, numerical differentiation of REELS Al was carried
out. The differentiation allowed to reduce the background of the inelastic scattered electrons. The
peak of the surface excited plasmon is observed in differential REELS of Al at energy loss equal to
8 eV; at energy loss of 15 eV — fiw,; and at a loss energy equal to 30 eV — 27w, [6-7].
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The article deals with the application and control features parameters of sharpening mode by
means of technical diagnostics on the base of pyrometric sensors for rational representation of
sharpening and finishing modes of wood-cutting tool.
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Sharpening process of wood cutting tool with using abrasive tool is accompanied by its
intensive heat especially cutting part of cutters. Herewith structure and physical and mechanical
properties of tool material can be changed because of local heat treatment, it will affect on wear
resist of material and durability of wood cutting tool [1].

Methods of technical diagnostic can serve as the most effective evaluation, control and
prognostication ways of technical condition of engineering object. However, implementation
complexity and high price of diagnostic tools are limiting factors of its prevalence [2; 3].

It is better to prefer contactless methods of measuring with opportunity of timely response to
the nature of sharpening process of cutting tool for solution of the problem of monitoring of
abrasive treatment process at parameter of diagnostic — “temperature”. It is recommended to use
compact sensors — pyrometers on base of controller Arduino for implementation of this purpose [4; 5].
These sensors have low cost, moreover variety and availability of finishing libraries (“sketches”)
defines effectiveness of their application during the process of technical diagnostic.

System of diagnostic (figure 1) realizes connection path to the controller Arduino 1 of
pyrometric sensor 2 by dint of wires 3. Analog outlet “A4” on “SDA” and “A5” on “SCL”. USB
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port is used for program download in memory of controller 4. Connection to power connector 5 of
battery voltage 9 provides autonomous operation of diagnostic system.

Figure 1. Connection diagram of pyrometric sensor MLX90614ESF:
1 — the controller Arduino; 2 — sensor MLX90614ESF; 3 — connecting wires;
4 — USB port; 5 — connector for self-contained power

Experimental setup for investigation of the processes of sharpening and finishing wood
cutting tools was created on the base of the universal sharpening machine [6]. The universal
sharpening machine is able to achieve sharpening of flat wood cutting knives, profile cutters,
circular saws and drills.

The parameters of processing mode are: rotation speed of the abrasive wheel /, speed feed of
sharpening wheel 5 and thickness of the cut layer on the sharpening knife 3 (figure 2). These
parameters are the main factors determining quality of sharpening and finishing of the cutting tool.
Frequency converters with adjustment range from 0 to 400 Hz installed on the machine provide
possibility to vary the first and second factors. Hoisting of rest sharpening’s mechanism regulates
shear of thickness on micrometric Vernier scale.

The sensor 2 was fixed in treatment area on hull of sharpening support 5 because of the small
dimensions and weight. The support moves along the sharpening’s tool by cylindrical guide 4.
Display keyboard shield provides poll, management of working and reading of pyrometric sensor. It
expands its functional opportunities of management of diagnostic process with self-contained
battery 7 (figure 2).

Correct location of the sensor on the support and calibration with options for “dry” sharpening
with coolant provides reliable evidence of pyrometric sensor at sharpening in coolant fluid.

Figure 2. Experimental installation:
1 — sharpening tool; 2 — pyrometric sensor; 3 — sharpening’s flat knife;
4 — guide rail; 5 — sharpening support; 6 — the controller Arduino with display
and keyboard shield; 7 — battery compartment
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Thus, there are following conclusions:

1. Experimental setup was created for investigation of wood-cutting tool sharpening and
finishing processes on the base of the universal sharpening machine.

2. Method for performing contactless temperature diagnostics of sharpening wood cutting
tools with using a pyrometric sensor on the base of the controller Arduino. It considerably reduces
expenses and makes the process easier.

3. Results of this investigation can serve as foundation for application and development of
rational modes of sharpening and finishing of wood cutting tool providing its high quality.
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The article deals with the use of Big Data technology in business process management. In
particular, the issues of improving the methods of recruitment, better interaction with customers, as
well as reducing the costs of enterprises using forecasting methods are considered.
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Big Data is a rapidly changing and expanding field. Big data is primarily associated with
modern technologies that generate a lot of information or use a lot of data, such as semantic
technologies, sound and voice processing of information, analytical data. Therefore, it is very
difficult to clearly define the term Big Data.

Currently, Big Data technology is a modern way of working with information. The meaning
of which is underestimated by many organizations. Typically, you can talk about big data in three
basic values. First, it is too extensive data for us to analyze easily and in a short period of time.
Second, unstructured data (such as viewing data through text, video, or audio files) and finally data
that we need information about in near real time (such as traffic data from thousands of cameras and
satellites). Big Data works with data files that are larger than their ability to fetch, store, process,
and analyze within existing database systems. The data in the field of market trends, production,
medicine and science are analyzed. Input types include business transactions, emails, photos,
camera recordings, activity reports, and unstructured text such as blogs and social media [3].
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All the data become huge, which is difficult to process using traditional methods such as
databases and software. Businesses that can successfully improve new ways of analyzing data find
more valuable customer information, which ultimately helps to increase profits and make better
business decisions.

Continuous improvement of business processes is a complex task that requires complex and
reliable support systems. The use of advanced analytics techniques and new technologies such as
business intelligence systems, business activity monitoring, intelligence Analytics, behavior
recognition and type modeling enables users to improve their processes of interaction with systems
continuously. However, the large amounts of event data that occur during the execution of
processes during the business lifecycle do not allow business users to efficiently obtain timely
analytical data. However, there are relatively new technologies that can solve these issues, and
significantly facilitate the management of processes, and accordingly increase the profits of
companies.

Big Data are of great importance for businesses and organizations that today have access to
the Internet, because this data can lead to more accurate analyses, which is very important in many
business areas.

The three main technologies associated with Big Data analysis are the nonrelational database
model of NoSQL database, specifically designed to handle large amounts of data; MapReduce is a
programming model that can handle a huge amount of unstructured data such as images, videos,
emails and documents, and Hadoop, helping businesses analyze data on different servers [4].

As a rule, enterprises do not use qualified IT-specialists necessary for the implementation and
implementation of Big Data analysis.

Human resources are one of the most important components of business. In this case,
selection and management of employees should be carefully. The human resources department can
greatly benefit from data analysis. For example, data forecasting models can be used to evaluate
employee performance. The bad news is that most businesses make employee management
decisions based on poor-quality data, that in turn is costly for businesses.

The types of data you can use to develop a better strategy for managing your company’s
employees include:

1) production and delivery delays;

2) employee profiles;

3) error rates of employees and the output;

4) the staffing level and workload of employees;

5) performance evaluation and employee compensation;

6) the estimate of revenue per employee;

7) employee training data.

The use of Big Data technology in personnel management is accompanied by the following
advantages:

1) it helps the administration to identify the places that have performance issues;

2) it helps the company to acquire an employee who meets the needs and values of their
business;

3) it helps management to predict the time when there will be changes in turnover due to
personnel problems;

4) it stimulates business innovation;

5) it helps management to understand the needs and abilities of different employees;

6) it can help the business to retain qualified employees for longer periods [2].

Customer management is another area where Big Data is widely used. Data models are used
to analyze customer data. The results of the analysis are then used to optimize business decisions.
For example, it can be used for:

1) evaluation of the effectiveness of the processes associated with the client;

2) assessment of customer service quality and customer satisfaction;

3) acquiring new customers and retaining existing ones;
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4) customer data checks;

5) prediction of future customer’s behaviour;

6) improving supply chain management;

7) conduct an accurate analysis of the predictability of their behaviour;

8) development of favorable pricing policy;

9) maximizing customer value.

Big Data technologies are also good at helping to manage enterprise costs. It makes it easier
to identify the business processes that generate most of the costs. Then the goals and methods of
cost reduction are developed. Manufacturers use data analytics to improve the accuracy and
efficiency of production processes. Data analytics is used to solve specific production problems, not
for wholesale trade.

In the manufacturing sector, business process costs account for a significant portion of the
required business resources. The costs that manufacturing enterprises incur to manage their costs
are mainly related to the costs of collection, transportation, disposal and compensation as a result of
environmental pollution.

Understanding of relevant datasets allows producers to start effective actions that minimize
the occurrence of unnecessary costs and determine cost-effective ways of waste management.
Producers benefit from the accuracy that provides data for informed decision-making on waste
management policies. Measurement of costs is a major factor in managing costs, and information
about the data provides companies with the necessary information for decision-making [2].

Historically, product development has involved data collection and analysis. This may explain
why one of the primary uses of data Analytics in business processes is product development. Before
a product is developed and released to the market, developers must collect and examine data related
to product characteristics, customer experience, competition, and pricing. For example, you might
want to answer the following questions:

1) what competitors offer and at what price;

2) what issues solve competitors’ problems;

3) what are the strengths and weaknesses of competitors’ products;

4) what are the market trends [1].

For such business processes, which include the analysis of large data sets, it is useful to use
Big Data technologies. Compared to traditional business intelligence methods, data Analytics
provides accuracy and completeness in product development. This ensures that the developed
product meets the needs of the market.

Big Data technologies do not exist for long time. Despite this fact, they increased the
profitability of the enterprises that adopted it, increasing efficiency and reducing costs. Now that the
world is moving towards big data processing and the Internet of things, it is necessary to integrate
big data processing into business process management. These technologies will help enterprises to
increase profits through forecasting methods, improve interaction with customers, and help in the
selection of personnel.
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Manganese is widely used in metallurgy, as an alloying agent in the smelting of various
alloys. Manganese assigns the substance properties such as corrosion resistance, Vviscosity,
hardness. In this paper, manganese is investigated by electron energy loss spectroscopy.
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In this paper, the reflected electron energy loss spectra of Mn were studied, the energy loss
peaks in the integral spectra of Mn were determined; the loss peaks origin was determined.

The spectra are obtained using photoelectron spectrometer SPECS. The installation consists
of an analytical UHV chamber, a hemispherical energy analyzer, an X-ray tube with a double
anode, an X-ray monochromator, a raster ion and electron gun, a low-voltage compensating electron
gun, a UV source, a secondary electron detector, a sample introduction and manipulation system, a
pumping system, a computer control system and data analysis.

The central part of the spectrometer is a multichannel hemispherical energy analyzer
PHOIBOS 150 MCD9 having a nominal radius of 150 mm. Experimental spectra at primary
electron energies of 300, 600, 1200, 1900, 3000 eV were obtained [1-2]

There is a peak corresponding to a bulk plasmon at energy loss of 21.8+1.4 eV in spectra at
all primary electron energies. At an energy loss about 51.5£0.4 eV in all spectra there is a peak
of low intensity, corresponding to the energy losses for the excitation of the one-electron
transition Ma3 [3].
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The paper proposes new designs of microstrip filters with two bandwidths, built on the basis
of a two-dimensional electromagnetic crystal, study of 2D electromagnetic crystal as example of
studying such two-dimensional structures.
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IIpeonooicensvt HOBble KOHCMPYKYUU MUKPONOIOCKOBbIX (PUIbMPO8 ¢ 08YMs NOIOCAMU NPO-
NYCKanus, NOCMPOEHHBIX HA OCHOBE 08YMEPHO20 INEKMPOMASHUMHO20 KPUCMANLA, UCCIe008aHUe
08YMEPHO20 2NEKMPOMASHUMHO20 KPUCMANLLA 8 Kayecmee npumepa Uu3yueHus makux 08yMepHblx

CmMpyKmyp.

Kniouesvie cnosa: MuKpononiockogvli huibmp, paouomexnHukd, d1eKmpoMacHUmMHble Kpu-
Ccmannol.

There are electromagnetic crystals which are periodical structures with transparency window
and the ability to suppress electromagnetic waves in certain frequency ranges between transparency
windows, called forbidden zones. Currently, there is research and development, based on electro-
magnetic crystals, promising frequently-selective [1-3] and microwave devices.

In this paper, new designs of microstrip filters with two bandwidths, based on a two-
dimensional (2D) electromagnetic crystal, are proposed. Their amplitude-frequency characteristics
(AFC), calculated using electrodynamic numerical analysis of 3D models, are in good agreement
with experiment, what allows to conduct constructions, internal single-mode resonators are ar-
ranged in two horizontal rows. In this case, the U-shaped irregular strip conductor of each such
resonator conventionally consists of three sections: two narrow parallel segments of strip conduc-
tors grounded to the base from the free ends connected to each other by a wide segment of conduc-
tor. Grounding of the segments of conductors is implemented in the form of a small through hole in
a dielectric substrate filled with a conductive material. Due to the large jump of the wave resistance
of the line segments on the frequency response of all the filters studied, an extended high-frequency
obstacle band is observed.
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The resonators in the horizontal rows are oriented in one direction, in one wide conductor
segment to the upper edge of the substrate, and in the other — to the lower.

Signal arriving at the input rectangular strip conductor located on the substrate to the left out-
side of the two-dimensional crystal is divided between two channels. Passed signal is removed from
a similar output conductor located outside the crystal to the right. Such a “separation” and “summa-
tion” of the signal is possible due to the fact that the conductors of the coupling electromagnetically
interact with the strip conductors of the extreme resonators of both rows.

It is known, that crystal resonators with a greater length of strip conductors form the first
(low-frequency) bandwidth, while resonators with a smaller length of conductors form the second
(high-frequency) bandwidth.

In this case, high frequency-selective properties of microwave filters with two passbands exist
due to the presence of power attenuation poles and an extended high-frequency obstacle band at the
frequency response. Increase in the number of resonators in the rows of the structure is accompa-
nied by an increase in the steepness of the slopes of passbands with a given relative width and an
increase in power suppression at frequencies of obstacle bands.

Thus, possibility of constructing microstrip filters with two passbands based on a two-
dimensional electromagnetic crystal is shown. High frequency-selective properties of microwave
structures exist due not only to increased steepness of slopes of passbands, but also to expanded
high-frequency obstacle band.
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Satellite monitoring of aircraft depends on certain external factors that complicate the
process. Minimizing the ionospheric influence on the current monitoring data along with the
optimal choice of satellite monitoring and transmission system ensures the operational stability of
aircraft navigation and communication equipment.
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Cnymuukogulii MOHUMOPUHE 8030YUHBIX CYO08 3AGUCUN OM ONPEOeIeHHbIX GHEWHUX PaKkmo-
PO8, Komopble YCodicHAom npoyecc. Munumuzayus uOHOCHEPHO20 BIUAHUS HA NOTYYEHUE OAHHBIX
CledICeHUsl, a MaKdice 8blO0p HauboIee ONMUMATLHOU CHYMHUKOBOU CUCMEMbl MOHUMOPUH2A U Ne-
peoauu 0anuvlx, obecneyusaronm cmaduIbHOCMb Pabomvl HABULAYUOHHO2O U KOMMYHUKAYUOHHOO
000pY008aHUs.

Knioueswvie cnosa: pacuem, monumopune, uonocgepuulii, «I oneyy.

One of the most efficient and widely used methods of mobile objects tracking is satellite
monitoring. But there are certain factors that hamper the process and influence aircraft monitoring
in first place, especially nonuniformity of the atmosphere, and in cases of insufficient power supply,
communication lines also fail to monitor aircraft. Therefore, it is necessary not only to choose the
most optimal system, but also to ensure the proper level of transmission, practically eliminating the
influence of the ionosphere, which has the greatest impact on data transfer in free space.

As a spacecraft (SC) is used as a relay station, the satellite communication systems demon-
strate certain variations in their performance. Due to these differences they are subdivided are sub-
divided into several classes depending on the altitude of the spacecraft orbit, on the constellation
configuration and the equipment in operation. The systems are capable of transmitting data instantly
or with a delay.

The systems are widely used for monitoring mobile objects on the territory of the Russian
Federation. Because of the complex terrain structure of the country, and because other common
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means of communication may not always be available, satellite systems are most preferable for the
purpose.

Radio navigation data transmission, commonly used in case of an aircraft accident or crash,
depends too much on terrain factors and frequent system failures due to overloading; that makes the
systems uncapable of meeting the imposed requirements: the aircraft crash data don’t always come
to the monitoring centers quick enough, rescue operations become less effective. And speedy ac-
tions of search and rescue teams are crucial for saving lives (saving the budget funds also matters).
So, it is necessary to reduce the influence of technical and natural factors on the monitoring system.
Satellite systems demonstrate high level of response, but they are also subject to such negative fac-
tors as ionospheric error (natural factor), and drawbacks of operational ability and power supply of
the equipment (technical factors).

The most widely used systems for monitoring mobile objects are ‘Gonets’ and ‘Iridium’. The
choice of the system is usually based on the coverage zone: ‘Iridium’ provides almost 100 % cover-
age of the globe, and ‘Gonets’ provides 100% coverage of the territory of the Russian Federation,
and by 2020, after launching 12 satellites more, the system will have the coverage comparable to
‘Iridium’.

The power supply calculation given below provides the data initially used for choosing the
optimal monitoring system (when the transmission medium is uniform enough), and, further, for
choosing a method of ionospheric error elimination.

“Iridium” and “Gonets” systems perform on the basis of a VSAT unit (very small aperture
terminal). Compact subscriber terminals of these systems provide reliable data transmission. As the
main operational problem of communication systems is supporting the continuity and reliability of
data transmission, they undergo a comparative analysis, including qualitative calculation of loss on
communication link.

For making the loss calculation we choose the parameters of the following subscriber termi-
nals:

1. “Iridium 9603” modification.

2. AT-MH-2.1 (unattended mobile “Gonets” subscriber terminal).

Figure 1 shows the dependence of loss coefficient of both systems on the distance (in “Board
— SC” line).
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Figure 1. Dependence of attenuation in radio transmission line on the distance

‘Gonets” system proves to be preferable; the additional merit is that it is not subject to exter-
nal influences of the global economic situation.

Another effective way to further minimize the ionospheric error is mathematical correcting
modelling. Here we choose for application the method of orthogonal functions GEMTEC, of root
mean square values of the GRAPHIC code, and the GIMS method.
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Figure 2 shows the measurements taken for 24 hours while using the GEMTEC, GIM and
GRAPHIC correcting models.
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Figure 2. Latitude and longitude corrections in dependence
to the ionospheric condition (for “Gonets” system)

Using the GEMTEC method makes the positional deviation minimal, and with the choice of
“Gonets” system, the average deviations in object positioning is £2 m at maximum. The GIM and
GRAPHIC methods are more suitable for processing the already saved data; they show less reliabil-
ity in case of the system failure.

The use of “Gonets” system along with the GEMTEC model can be regarded as most prefer-
able for processing aircraft monitoring data.
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In this paper the problem of anonymity on the Internet is considered. This article deals with
the use of different Internet services and programs, demonstration of collecting information about a
person. Conclusions on the results of the work are introduced.
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One of the main sources of information nowadays is the Internet. As the Internet has evolved,
the issue of anonymity on the web has emerged.

With the advent of the first social networks in the Internet gushed a large wave of personal
data. The emergence of social networks was the result of the development and spread of the Internet
and the need for people to communicate. According to statistics, about half of the world’s popula-
tion uses any social network, and some even several. They became very popular among young peo-
ple. Almost 95 % of young people communicate in social networks [1]. Modern Internet services are
a means of communication, a file server for storing data (photos, text, video files). According to the
research “The Diverse and Exploding Digital Universe” in 2007 each inhabitant of the planet had
45 gigabytes of information [2]. With the advent of high-speed Internet and mobile Internet, this
value has increased significantly. The camera in modern smartphones during shooting determines
the location using the GPS module and stores data directly in photos and videos. Many online re-
sources after downloading such photos can make marks on the maps. This can be used by attackers.

During his conscious life, every modern person leaves a digital trail on the Internet (digital
imprint) — a set of information about a person and his contribution to the digital space. These may
include personal profiles and social media accounts, information about the websites you visit, open
and created files, personal messages and comments, videos, photos and other virtual activities,
including entering user’s personal data. Some of these materials are publicly available, while others
are confidential.
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There are many specialized programs and services aimed at finding user data (FindFace,
namechk.com etc.). Thus, with the help of facial recognition systems, you can find out the name of
a person by just one photo, and by the most common e-mail find out the IP address and location.
The main value for the search process is a nickname (network name) — an alias used by the u