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Abstract

The report is devoted to the description of the development of the
concept and creation of a layout of a wireless communication line of the sub
terahertz range.

Special attention is paid to the organization of data transmission
reception using digital module working in conjunction with special software.
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Abstract

In multimode fiber optic communication lines, a differentiated mode
delay (DMD) occurs. In this paper, possible methods for controlling the mode
composition of the optical signal are considered, and methods feicting the
DMD are proposed.
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NONPLANAR STRIP MICROWAVE STRUCTURES OF SERPENTINE
SHAPE FOR DIELECTRIC CONTROL OF MATERIALS AND
SUBSTANCES
Ishkaev T.M.
Supervisor: Nasibullin Aydar Revkatovich PhD, ass. proffesor
(Kazan National Research Technical University named after
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Abstract

This paper describes nonplanar serpentine microstiipctures for
dielectric testing of materials and substances in the microwave range. The basic
prerequisites for the creation and use of such structures, the results of
mathematical and computer modeling, as well as the results of experiments on
measurig solid dielectric materials using the developed sensitive elements are
given.
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GENERATION OF SIGNALS CARRYING ORBITAL ANGULAR
MOMENTUM WITH INTEGRATED PHOTONICS

Kutluyarov R.V., Lyubopytov V.S., Fatkhiev D.M.,
Stepanov L.V., Sultanov A. K.
(Ufa State Aviation Technical University, Ufa)
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Abstract

The paper describekd development of photonintegrated circuits that
solve the problem of generating optical signals that carry a given orbital
angular momentum or compositions of such signals. Solutions of two types are
presented: generation of an optical beamaftflare of the optical chip and
directly in the integrated waveguide of the chip.
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Abstract

In this report, we consider temperature measurement protocols used in
the analysis of the frequency shift @DMR in diamond crystals with a NV
centers, show their advantages and disadvantages, and propose options for their
modernization based on microwave photonic approaches.
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Abstract

The research describes methods of using magnetic nanoparticles (MNPS) in
fundamental biological and medical research. The results obtained by fluorescence
and transmission electron microscopy showetiriew MNPs internalized in the-M
Hela cell and motor neurons are predominantly localized in the cytoplasm of the cell.
The movement of MNPs inside cells under the influence of a local magnetic field
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gradient created by an electromagnetic needle was tehaed. According to the
results of the study, it was possible to measure the viscosity of the cytoplasm of M
Hela cells.
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APPLICATION OF DNA DIAGNOSTICS TO DETERMINE THE
POTENTIAL FOR THE DEVELOPMENT OF PHYSICAL,
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THEIR TRAINING
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Abstract.

The aricle presents research materials on the ability of cadets to adapt to
changes in environmental conditions and in confined spaces of aircraft cabins,
through the use of DNA diagnostics.
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STAGES OF CREATION OF A WIRELESS COMMUNICATION LINE
SYSTEM OF THE SUB-TERAHERTZ FREQUENCY RANGE

Andreyanov M.V., Biryukov V.V., Liskovich A.P.,
Malahov V.A., Raevskij A.S.
(Nizhny Novgorod state technical university n.a. R.E. Alexeev)
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Abstract

The article considers the stages associated with the design of a sub
terahertzcommunication line layout, the organization of data transmission and
reception through a digital interface that works in conjunction withleoel
software.
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CALCULATION OF THE ANTENNA RADIATION FIELD BY
DIFFRACTION METHOD
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Abstract
The article discusses diffraction methodof calculatingthe radiation
field of the antennaAn approximate determination of the electrical parameters
of aircraft antennas is presented.
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Abstract
This article discusses the main functional components of a radio
transmitter.
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Abstract

Investigations were carrieglut on an annular slotted radiator located on
a screen made of various materials: ideal metal, composite material (carbon
fiber). The simulation was carried out in the CST MS program.
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Abstract

The article discusses the operation of a modulation micromechanical
gyroscope with parametric excitation by modulating the dynamic stiffness of
the suspension of the sensing element. The model of the gyroscope is
presented, the results of numerical caltales are presented, which make it
possible to illustrate the process of operation of the device as esphgil
gyrocompass.
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Abstract
The article discusses what distinctive features the electromagnetic field
has in the waveguide.
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Abstract

The paper proposes assumed values of losses in electrodynamic guiding
structures with rough shielding excitations, which give a simple expression for
the equivalent conductivity of a nddeal surface, which can be used in
deviations for linear losses ohe&n modeling various directions of structures in
CAD. The proposed method is based on the oblgradient model of a rough
surface and the method of directed graphs.
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Abstract

The materials of the report discuss the designB®# antennasThe
development of networks of different generations and methods for their
improvement are considered.
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ADVANTAGES OF IR SPECTROSCOPY OVER BIURETTE
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Abstract

The article presents the advantages of infrared (IR) spectroscopy over
the biuret reaction
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PROTOTYPE OF CHAMBER FOR PRE-INCUBATING PROCESSING
OF CHICKEN EGGS
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Abstract

The article presents the appearance of the chamber for assessing the
effect of irradiation power othe development of the embryo.
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PHYSICAL FOUNDATIONS OF THE AUGER ELECTRON
SPECTROSCOPY METHOD

Volkov A.M.
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Abstract

The article discusses the physical basis of the method of electron Auger
spectroscopy. A diagram of the electron excitation process and the physical
basis of the method are presented.
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ANTENNS OF SURFACE AND OUTFLOW WAVES. RIBBED -ROD
ANTENNA

Galiullina R.I., Cherepanov M.Y.
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Professor
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Abstract
The article considers a ribbedd antenna, as well as the dependence of
its phase velocity on various parameters.
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EVALUATION OF THE CONSISTENCY OF THE MICROWAVE
PATH WITH MANY IRREGULARITIES

Gizatullina N.G., Cherepanov M.Y.
Supervisor: Idiatullov Z.R., docent
(Kazan National Research Technical University named aftdr Tupolev
KAI, Kazan)

¢ dzdzsls Oy dw

J MlsOl! j wBfMEYHOssMY fosedsL Jieso
LdzOYj dzd?2 S OYHB2 dzjtejcecbkdzwtcdsMmisd d dsjf
{ U j defs@ dzO fiy ts els@ePdtdshfls

Abstract

The article discusses the prediction and calculatiotihe true values of
each irregularity and its location in the tra€taluation of the consistency of
the path.
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Abstract

This article discusses a method of improving the noise immunity of
communication channels uwgi quasiQAM-16 modulation. The work is
performed using MATLAB software. Simulation results are presented.
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Abstract

This article discusses the problaeherrorfree data reception. Possible
situations that arise in signal detection are presented and the basic optimality
criteria in the signal detection problem are also noted.
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SMALL -SIZE ANTENNHA FOR RADIOTERMOMETRY
APPLICATION
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Abstract
The work considers the possibility of antennas rfadical radiometry
diagnostic improvement. Theewtype antennds presented
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Abstract

The paper considers the possibility of using antenna applicators to
improve medical radiometric diagnostics. The change of the VSWR for
various fabric pillars is considered. Based on the measurement results, the
operating frequency band was found.
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Abstract

The purpose of this work is to develop a methodology for increasing the
parameters of efficiency andPRat a low level of side lobes, by providing a
longitudinal variation of the key geometric parameter of the distribution
radiating systemthe aiming distance.

1. 1ojnjddy
[ MBSEJQJ@@B$ Bdtej IjnddSO Odlsj dzdz

B' Miste cOL o dod@OMiEjirmw tc@Bd s dzj Clstctsdzd &
IJ’JthrJIJ’JQIsq’adzfd:s wWodw jIlsipw MBLHOddwY e jttn
StcOdzmy Stels dz’ ~ fMdlsd ? BB ddz! dese s IStcOW !
MfsmMtsede B MfJjudls! o MM stesMmisdzlzs
sfmdzseo | HtosMisA BzWyEEH s B

72



t OL dzd ydz sBi jClIsr, COC dzOL j Bz | ,
dgazj s Is d3dzts>|4fr]lsats Odzls j dedz tcOL dzd ydz' = H d
sBiMfjujddj dn { dzjSltesdkzOcdadlsdats? Mmtso d3g
AnOKOCIsjtedMmMisds d f OtcOBj Istetse  Odzls j dadz

2. uvufMte j toh jfdeldedtgas@udeh] Odzls j deder (1 1y

rdzv L WWJiClsdodes?2 t©OBTIST Odzls § dzdz dzj t
5OCdr §OLO®R)stetso , COC CwiWWdyd, dzso
HIOCtOBKBO O tcOo dzj dedztsflsd (1) - ] ¢oOo
ttOMMdBzOtcd o Of Isfyw Odzls | dzda@ ¥ 8 © & § ©dzizis @ s
(ol lrwv).

[BidMT jyjdedj L OHOdzdzs?2 N dJtedder 6 dzOo dzts
o dzj BSCtsor A azjfj M e ftesdMRtsHd
OBy dzd sk H dzts ¢ 5 OMY tej Hj dzj dad W f s dzw B
Oy tejHjdjdd] Wsttddtizjlshw L OL hMaQ Isd3iteH
Hd1 dzj Sstsdud MSdd3 osdzdzsosHtsds d Gt B dzyo

[ dzw Zfls Odzts o dzj dzd W L OC tsdzs d3j te dats My ls
teOMmMmis tsw dad W B dz twOmMmdsslstej dz d3j IstsH, fts
sy fjdd d dOfttOodzjdd” o0dOydd f§tedy,
LOHOMU)EO Hidd &sh dshlsd, ckBdteOj B2 ¢
ejhjlsSd s LOHOdEE®RE O®RYf ddlskHds®BEz tsof)

vOCYJ BTN &zt EfmlsOdzse dzj dets, ylsts Mmdady j o
d koejdduyjddj Cosi@W¥dydjdso Ekiddz ddW
gL d3j dzj dzdjy oz’ tfdusds ts teOMmMmissw dzd W 9 Msilse j
LOC s3] todzsmls s & .

3. 10Cdzs yj ded g .
tiLkd O MkOk:' d fBCOL 90sls, vybkt
l ftesHBd ds?2 o00tedOyYdj2 fHtodyd dz desets teC
%. 10dd&zy"dj §&COL O] dzdH dfvts HsaBR s 24 ¥ @ gzl§
HsMisde O sy dz®@ yYOfissksOR s 9.5 HEs 10
s MBS ddlsj Okt

1. [O2mcow 1. 10 fkld € Hehisdy.
HJOYf OLtsdz0 Hdzddz atsdzdz / / G dzj Clstetsdzed S O: 1
(129)-58.4. 44

2. cSlzh jdeS s g. 0. IsrcipEAnt fisQetsteas fj s dz'
COHdsMewLd HJOY OL 5dz®@  Bq dzdzd Bj stetso r A
sflsduim¢dy d sBdtbjrddyimncd) Mmdmlsj &
dd¥ stedzOydd: M. HBSd |1 9fj tesM:192dz0k .

3. RHOlsEzdzdztses .t .toi0dRdrd Lo i Hif @& d
fsdjn d20 ddLSsyOmlstslsdr j ©OHdE! dzj S stets
Hd COdZHdHOISO Ijrddy MSdes dzsOEZS [/ sO0OL

73



U $54.026

sIRrRrpvwrtleotvdoce fdref? 1¢zrzp 10 B 1t
RIAJTSOARR 10 [ur fl wrRuevf 3 [ Lt

 Oodzj sh ddz 1.t .
1 Oz Rdertcz S so sHdIs ] dzt jBGcfdztsa djtecj?2 d]
(sOLOdMCd2 dOydsdOdz dzf 2 dMmMmdzj Hise Ols j dz
gds. ¢ . .7 sudrf,sdgj.o G5 OL Odz' )
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Abstract
The report presents the results of modeling the work of the client and the
server when masking the tsmitted information using pseugtandom signals
based on the Lorenz system.
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PLANAR MICROSTRIP MICROWAVE STRUCTURE OF
SERPENTINE SHAPE
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Abstract
The article discussesa planar microstrip microwave structure of a
serpentineshape Its electrodynamic model is studied and the first simulation

resultsare presented.
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Abstract
The article discusses a coaxial waveguide, its dependence of attenuation,

permissible power output and wave resistance on thergatio
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Abstract

The article compares optimization algorithms for retrieving the-fitest
paraboloid (BFP) from the signals of the ground beacon, redeby the
antenna array of the mulbeam hybrid reflector antenna (MBHRA) aboard
GEO-satellite.
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MODEL OF MICROWAVE HEATING OF WATER -OIL EMULSIONS
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Abstract

This paper presents a model of the process of microwave heating and
separation of watesil emulsions in the installation of an end phase divider
(EPD) for the purposef oil desalination. The process proceeds in the EPD
pipeline under the influence of a system of incoherent electgnetic field
sources distributed along it, which is the basis of the experimental setup.
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Abstract

The paper considers the project of a stand for microwave heating of
wateroil emulsions for the purpose difieir dehydration and desalination, as
well as a control unit for them.
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INFLUENCE OF REACTIVITY ON THE REFLECTI ON
COEFFICIENT A COAXIAL BRAGG MICROWAVE STRUCTURE
WITH INHOMOGENEITIES OF THE INNER CONDUCTOR AND

DIELECTRIC

Efimov V.A.
Supervisor: Rafael V. Farkhutdinov, assistant professor
(Kazan National Research Technical University named after A.N. Tupolev
KAI, Kazan)
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Abstract

The article discusses the effect of reactivity on the reflection coefficient
of a Bragg microwave structure with an inhomogeneous inner conductor and
various dielectrics. A model of a Bragg microwave structure with
inhomogeneous carriers is presented.
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2. Means for monitoring the dielectric parameters of liquid media based
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Abstract

The article presents the calculation of the branch directional coupler on
microstrip lines using the CST Studio Suite software package. The model of the
line is presented and its main characteristics are investigated.
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ANOMALIES PREDICTION FOR TIME SERIES COLLECTED FROM
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Abstract

In this paper, a twstep approach has been proposed for the times series
anomaly prediction. Use of such approach is justified by the fact, which the time
moments of thereomalies, are preferable for practical purposes.

1. Introduction

A great challenge in cellular network performance analysis is prediction of
possible incidents based on KPI. Various approaches for this may be found in
literature: norlinear models baseath regressive trees [1], various artificial neural
network (ANN) techniques [2].

2. Proposed approach

In this paper we provide a twsiep approach for anomaly prediction:

1. a conventional timeseries prediction model is evaluated to
predict future values of time series for a predefined horizon.
2. predicted values are classified using atpaéned classifier to

determine time moments of the future anomalies.
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Holt-Winters Exponetial Smoothing, Extreme Gradient Boosting
(XGBoost), Support Vector Regression (SVR), and Python Dynamic Linear
Model (PyDLM) have been used for implementation of the step 1, Hidden
Markov Model (HMM)- for step 2.

3. Results

Day of year and houare usd for outlier prediction problem, and the
timing range includes 2017, 2018 and 2019 yeAss.a metric to evaluate
performance of the algorithms a true positive rate has been chosen. The results
are provided in table 1.

Tab. 1. Summarized results fanomaly prediction

Model name | Number of | Number of | Number of Number Number of
detected predicted true alarms false alarms| missed alarms
outliers outliers

Holt-Wi nt | 1243 1232 1099 133 145

SVR 1243 3639 278 3361 965

XGboost 1243 1396 1164 232 79

PyDLM 1243 1523 121 1401 1122

4. Conclusions
From point of view maximum of truly predicted alarms and minimum of

the false alarms HoltVi nt er 6 s mode | and XGBoost al
as the most preferable candidates for the task of anomaly edict
References
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datasets. Electronics, 9(7), p.1164.

2. Khandelwal, U., He, H., Qi, P. and Jurafsky, D., 2018. Sharp
nearby, fuzzy far away: How neural language models use context. arXiv
preprint arXiv:1805.04623.

3. Wang, M., Abdelfattah, S., Moustafa, N. and Hu, J., 2018. Deep
Gaussian mixturdidden Markov modefor classification of EEG signals.
IEEE Transactions on Emerging Topics in Computational Intelligence, 2(4),
pp.278287.

91



Urs 621.396.909

trd4treere 3 Jt1r3am Jrsuftf] 1 wRrRuU|
{1V RrRUJtRLL1O HTESA B

1 O2HEdZEZJd Z. 1.
1 Okydz 2 ttkCtseo BH d Isnjdie QH § oGy dz.oH . pWA.tg A | My fr
(sOLOdMSE 2 dOydsdzOdz: d 2 dmMmdzj Hise Olsj dz
dgdd.1. vikddrzo® s0OLOd )
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Abstract

Applicability of the Support Vector Regression for prediction of a
temporal dynamics of the EPS Radio Bearer Setup Failure Rate has been
examined in this paper

1. Introduction

Support Vector Regression is a modification of the Support Vector
Machines for the regression probems [The main idea behind SVR is to
determine regressions optimal error bound [2].

Time-Series considered in this article has been collected from nwhber
unsuccessful £JTRAN Radio Access Bearer connections-REB Setup
Failures). These events happen due to corrupted checksum of the particular
message caused by problems in the communication channels between base
stations and Core Network.

2. Advantagesnd disadvantages of the SVR

The following advantages might be derived from literatusg][1

T can handle nofinear dependencies via Kernel trick;
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i relatively simple general idea;

i may be applied to multivariate time series.
However, the following drawbaclkse determined for this method:

i high computational complexity;
1 sensitivity to data normalization;
1 lower performance on time series with high volatility.

3. Results

The following exogenous variables are used: day of year and hour.
Median Absolute Error, Men Absolute Error, Mean Squared Error (MSE) and
Root Mean Squared Error (RMSE) are used as performance metrics. The
stepwise crossalidation with splitting into 12 parts is used. The data set includes
values belonging to year 2019. The results are pegdéntable 1.

Tab. 1. The results of the predictions.

Median Mean

Model name | Absolute Absolute MSE RMSE
Error Error

SVR 0.055 0.087 0.057 0.179

4. Conclusions

From table 1 we can conclude that SVR demonstrates low mean and
median absolute error, argall standard deviation what shows very good
applicability for offline prediction systems.
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Abstract

The article discusses the idea of the Van Atta lattice and the principle of
its operation, and also presents the features of its operation in a visual graphic
design.
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Abstract

This paper presents a simplified mathematical modeling of a unit cell of
nonplanar microstripmicrowave structures of a serpentine shape, which is
necessary for assessing the influence of model components on the final
characteristics of a periodic structure.
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REDUCTION OF THE PEAK FACTOR OF SIGNALS WITH
ORTHOGONAL FREQUENCY MULTIPLEXING
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Abstract

The report presents the results of a study of the influence of the number
of attempts to select the phase sequence and the size of the symbol separation
cell on the improvement of CCDF when using the method of reducegeak
factor by the PTS method signal with OFDM. Graglisthe resulting peak
factorarepresented
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COMPARATIVE ANALYSIS OF PLANAR AND VOLUME
MICROSTRIP LINES OF SERPENTINE SHAPE

Kalimullin I.A., Davlyatshin F.F.
Supervisor: Rafael V. Farkhutdinov, assistant professor
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Abstract

The paper describes a comparative analysis of planar and volumetric
microstrip lines of a serpentine shape. Electrodynamic models of planar and
volumetric structures are presented, and comparative results of the simulation
are given.
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ULTRA -HIGH -FREQUENCY FILTERS

Kalinin N.L., Shalaew .A.
Scientific superviso Idiatullov Zaur Rafikovich, Associate Professor, c.t.s.
(Kazan National Research Technical University named after A.N. Tupolev
KAl, Kazan)
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Abstract

To filter electromagnetic signals in modern microwave systemsgda
variety of frequencyselective devices made using different technologies are
used. In systems of small and medium power levels (less than 100 watts),
planar structures on dielectric substrates are widespread. In more powerful
systems, microwave filterare used for these purposes. In this regard, a review
of microwave filters is carried out in this paper.
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PRINCIPLES OF OPERATION, CLASSIFICATION, DEVELOPMENT
TRENDS AND DISTINCTIVE FEATURES OF ANTENNA ARRAYS
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Abstract

The antenna array is a complex technically executed design, which is
designed to obtain a given radiation pattern. The antenna array consists of
single antennas or groups of antennas that are arranged in a certain order.
Antenna arrays are the most comnatass of modern antennas.
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USING OF DFT-S-OFDM TECHNOLOGY TO REDUCE PAPR IN
MOBILE NETWORKS

Kataskin L.V., Meshkov I.K., Gizatulin A.R.,
Supervisor: Sultanov Kh. Albert, professor
(Ufa State Aviation Technical UniversitySATU,Ufa)

¢ dzdzsls Oy dw
] HOdzdzts?2 MilsOls! j ftojHdzsyjd d&ilstsH M
dL dzIzuO; Bsets Mde dzOdOF lenq’ﬂ;Ys; BRREMd DF &t
mMilki?2 5G d 660G, sMdztso Odzdz” 2 dzGs-OFDMY 5 dz! L
foLosdzwe hd?2 HtsBdIls! MW  sordhiydalds filsdd.tcc j
Abstract
This article proposes a method for reducing the peak power of the
emitted signal in systems with DFSFOFDM for future mobile networks of the
5G and 6G, based on the use of EFOFDM technology, which provides
increase in energy effiency.
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Abstract
The article describes the simulation results of a broadband microwave
balancing Marchand balun with increased requirements for performance.
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SIMULATION OF A WIDEBAND MICROWAVE MICROSTRIP
DEVICE BASED ON A MODIFIED MODEL OF A LANGE COUPLER
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Abstract
This study outlines the results of a simulation broadband microwave
directional Lange coupler with incread requirements for performance.
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MAPPING OF SOILS IN OIL AND GAS PRODUCTION
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Abstract
The article studies the cartography of soils in the extraction of
hydrocarbons.
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DEVELOPMENT OF A MICROWAVE SENSOR BASED ON A
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Abstract

In this thesis discusses the development of a microwave sensor based on
a coplanar cavity ring resonator to determine the resonant tdwdstics of
olive oil. Several variants of the sensor model are presented.
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Abstract
This article discusses the problem of electromagnetic compatibility in
telecommunication systems, as well as mettiodsolving it.
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Abstract
This article discusses fundamentals of compaided design and
modeling of electronic means.
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Abstract
The article discusses methods for estimating the CFO in systems with
DFT-ssOFDM technology.
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THE TOPOLOGY OF A MONOLITHIC INTEGRAL MICROCIRCUIT
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Abstract

The article discusses the optimal solution for the topology of a
monolithic integrated circuit of a tunable microwave filter, which allows
eliminating the issues of miniaturization of an integrated circuit.
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Abstract

The article discusses a method for analyzing the radiation field from the
end of a round open dielectric waveguide. A model of the emitter is presented
and the possibility of forming the required radiation field using a spatial filter is
investigated.
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DETERMINATION OF THE TYPE OF THE FUNDAMENTAL WAVE
OF A RECTANGULAR WAVEGUIDE
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Abstract

The article investigates the definition of the type of avad¥10 in a

rectangular waveguide by mathematical calculations. Conclusions are given on
the dependence of the waveguide parameters on the critical wavelength.
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Oreshnikova D.A.
Supervisor: Vladimir N. Lavrushev, ass. Professor
(Kazan National Research Technical University named aftér Fupolev
KAI, Kazan)

J msos Jj fdoHYMY tjLEd sOT
odzdwdegdw Cwi WWdydddelsO Mmewird dBixHE Odzls
dJdW sted3Oydd. RMMdzj Hiseo Odedw 4 tetse sH d dzd fiy!
mMowrLd Istsyj $ H Eifiddlz s od AL CooL dApddgilias ¢ s tc O fiy

Abstract

The article presents the results of a study to determine the influence of
the coupling coefficient between antennas on the speed of information
transmission. The studies were carried out by comparing the camect
coefficients of access points depending on their relative position.
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MODIFIED METHOD FOR ESTIMATING THE SPECTRAL DENSITY
OF A RANDOM SIGNAL

Papazyan S.G.
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(Kazan National Research Technical University named after A.N. Tupolev
KAI, Kazan)
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Abstract

The modification of Blackmaifukey power spectrum density (PSD)
estimation method, which highly increase resolution and decrease variance, is
proposed. Tasimulationresultsarealsopresentedn this article
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DEVICE FOR DETERMINING THE PIEZOELECTRIC MODULE OF
POLYMERS

Polonets D.R., Smirnova A.S., Karandashov S.A.
Supervisor: Maxim P. Daniév, professor
(Kazan National Research Technical University named after A.N. Tupolev
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Abstract
In the materials of the report, the installation for determining the
piezoelectric module of materials with piezoelectric effect is discussed.
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INVESTIGATION THE STRUCTURE OF ELECTROMAGNETIC
FIELD WHICH EMITTED INTO DISSIPATIVE MED IUM BY
RADIATORS

Raskopin K.A. Potapova O.V.
Supervisor: Olga V. Potapova, ass. professor
(Kazan National Research Technical University named after A.N. Tupolev
KAI, Kazan)
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Abstract

A comparison of electromagnetic field distributions are discussed in the
article. The distributions were obtained using standard analytical expressions
and with help of electrodynamic simulations.
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ABOUT THE FO RMATION OF THE RADIATION FIELD FROM THE
END OF A ROUND OPEN DIELECTRIC WAVEGUIDE
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Abstract

Simulation is being carried o the Ansys HFSS software package of
a coaxialstrip transition, the calculation results of which will be used to verify
the developed software tool for calculating SHihd EHFstructures. The
results of the calculation of the obtained model are predesmd the optimal
variant of the location of the joined lines is found.
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MULTIBEAM ANTENNA REFLECTOR DISTORTIONS
RECONSTRUCTION VIA PROCESSING ANTENNA ARRAY
SIGNALS IN A PRESENCE OF NOISE

Romanov P.V.
Supervisor: Yu. |. Choni, associate professor
(Kazan National Research Technical University named after A.N. Tupolev
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Abstract

This article discusses the effect of Gaussian noise on the accuracy of
reconstruction of the reflector profile of a multibeam hybrid reflectoerara
via processing antenna array signals.
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1. P. Romanov, "Multibeam Antenna Reflector Distortions
Reconstruction via Processing Antenna Array Sign2B20 7thAll-Russian
Microwave Conference (RMC) 2020, pp. 155958, doi:
10.1109/RMC50626.2020.9312357.
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ELECTROCHEMICAL SENSORS

Spiridonov A.l.
Supervisor: Radik M. Muratov, senior lecturer
(Kazan National Research Technical University named after A.N. Tupolev
KAl, Kazan)
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Abstract

This article describes the principle of operation of electrochemical
sensors using the example of a carbon monoxide sensor.
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1. Signal conditioning for electrochemical sensors Application note
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SBwGON jdgd¥ 09.04.2022) .
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STUDY OF COAXIAL MICROWAVE WAVEGUIDES

Stepanov N.A., Khissamutdinov D.O.
Supervisor Idiatullov Z.R., assistant profes@¢azan National Research
Technical University named after A.N. TupoleiAl, Kazan)
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Abstract

The article discusses the study of coaxial microwave waveguides, their
main characteristics and their application.
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PASSIVE AND ACTIVE RADAR METHODS AND THEIR
APPLICATION IN PRACTICAL TASKS

Sycheva A.A., Fatykov A.R., Kozin K.V.
Supervisor: Vasilij Y Vinogradov, professor
(Kazan National Research Technical University named after A.N. Tupolev
KAI, Kazan)
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Abstract
The articlediscusses passive and active radar methods, as well as their
application in practical tasks.
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PROSPECTS FOR THE USE OF METAMATERIALS FOR SOLVING
THE PROBLEMS OF ENSURING ELECTROMAGNETIC
COMPATIBILITY OF RADIO -ELECTRONIC DEVICES

Timershin B.A., Shalaev V.A.
Supervisor: Zaur R. Idiatullov, docent
(Kazan National Research Technical Universiamed after A.N. Tupolév

KAI, Kazan)
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Abstract

This article discusses theroperties of metamaterials, as well as the
prospects for their use to ensure the electromagnetic compatibility of radio
electronic equipment.
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DEVELOPMENT OF A DEV ICE FOR MEASURING THE
REFLECTION COEFFICIE NT OF THE MESH CLOTH

Trofimov E.Y.
Supervisor: Vladimir N. Lavrushev, ass. Professor
(Kazan National Research Technical University named after A.N. Tupolev
KAI, Kazan)
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Abstract

The article presents the results of the development of an instalfat
measuring the reflection coefficient of the reflector of mirror antennas. The
results of electrodynamic simulation of this installation are also presented.
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MODELLING OF ANTENNA WITH METAMATERIAL INSERT FOR
NEAR-FIELD MEASUREMENTS

Tutiarov N.
Supervisor: Yurii Sedelnikov
(AKazan National Research Technit cal L
KAI 0)
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Abstract
This paper deals with the modelling of a sensor antenna using a
metamaterial insert which has a negative magnetic permeability.
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Abstract
This paper proposes the use of a sensor antenna applying a metamaterial
insert which has negative magnetic permeability
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Abstract

The paper presents the results of modeling a resonant sensor for
measuring dielectric parameters that characterize the properties of the substance
under study. The modeling process was carried out using the CST Stugio Sui
software product.
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SYNTHESIS AND STUDY OF THE DYNAMICS OF THE TRACKING
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Abstract

The author pays the greatest attention to mathematical and computer
models, research results. The article presents the synthesis of etgdrdhms
and the study of the dynamics of the tracking system of a marine integrated
opticatelectronic surveillance device (OESD) by azimuth angle.

1. Introduction

The tracking system of the marine integrated observation point by
azimuth angle allowgou to scan a given area of space with a high frame rate,
reduce the viewing time while providing high angular resolution and threshold

sensitivity, while the device design is compact and has small weight and size
characteristics.
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2. Synthesis of the trailg system
The equations of motion of the azimuthal torque drive together with the
control object on a mobile carrier can be written in the form [1]:

LT M f T U RO @

where Jy= Jp + Ju - moment of inertia of the optical devick, J+ i the
moments of inertia of the rotor of the torque sensor and the load around the
azimuthal axis of control, respectively, - the angle of rotation of the device
in azimuth relative to the aircrafy,x i pitching angle in the azimuth plane,
M; i the moment of imbalancey; i moment of friction,i, U, L T current,
control voltage, resistance in the control winding circ@it,C; 1 torque motor
parameters.

To analyze the stability and quality of regulation, the desired LAC and
LPC have been created in the Mathl:gb program (Fig.1).

Fig.1. LAC and LPC of the desired open system

It can be seen from the graphs of LAC and LPC (Fig.1) that the system
is stable wth reserves of in amplitude. = 11,1 db,jinphaseli = 30 degr €

3. Conclusion

As a result of the work having been carried out, the azimuth angle
tracking system was synthesized by the frequency method. In future, it is
planned to include the calculati@nd optimization of vibrations on the vehicle
and prepare experimental confirmation of our calculations.

List of references

1. Babaev A.A. Depreciation, damping and stabilization of onboard

optical devices / A.A. BabaeV.L.: Mechanical engineering, 198 232 p.
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CALCULATION AND MODELING OF A BANDPASS FILTER ON
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Abstract

The article discusses thmodeling of a Butterworth bandpass filter on
connected microstrip lines. The filter model in the CST Studio Suite
environment is presented, its characteristics are investigated.
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Abstract

The article considers a twayer microstrip microwave sensor for
monitoring the properties of a composiguring polymerization at a
temperature of the material under stu
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Abstract
The article discusses the study of microwave valves, the matrix of
scattering and their application.

voodLEu)dd) wl

1. JlejHjdaj
)|

4 dzls d dz ftoj HIMEDBBE 3 lgls dnisB B8R v, ftosy L
fslsjter Bsh desMmls! o ftow Bsdz dzOf teOo dzj dzd d
f cedztsh O h jj Bsh desmls gl v, f sHo jHj dadzlz
Hj2Mmlsedw 94 dzlsd dzj 2 sMmdztse Odz dzO  Is 503, 1
f dzOMisd dz® wodzw j s dzj o sO¢ figtizts?2 § Yfj f tow A3t
9 5 dzdz' 9jGCIstte Jy fsdzvtcdL Oydd Aftse tstc O
fskzcydhdi O ftod ®GBtOlsdsd HtesatyH ddd,
dirtHdts] ARz § dad §

2. [OljdBOlsdy MSOw BtsH j dz

[ Otedy0O tOMmfgj w dad W :

T T
S_'Q T (46)
GHiMHoade WOLT, odesmdads 2 ojdzZisdadzy &3 ¢

163



9nBHO 1 dzO or AtH 2.
J tej L sdzOdemdz’ = o jdasdazvn dMfsd L]
Bsh deslsd ftod WjitttesdBOcdedlsdesdy toj L tsdzO dzfny
BOc dzd s dets iz f 5 dzj fl Cteketso ts2 fsdzwvtedL Oy
9O jddw tlsdetsmdlsj dz' dats dzOf tcOo dzj degf ¥ 1 15
ljdsddzd Mt Md3d" jddjd f§odov dhfsd L2
f4td B34 dzdzets ¢ s 1 dzj Sstedyj MEsEts f s dzw )
Vitttodlstse ts2 f &zOfls d dats 2 ttOL dzd YO Is fw F
cOMmf esMistcOfzb gz 8 B Is! dzO2 H j dzs ff sdzfs

A d
Cbstesets { dj ChtedyujmMSts] Hodj @O jy fto
dzOf e Oo dzj dzd 2 ttOMY tetsfls tc Odzj dzd W . 10 s
fsedtslsdlsj d , dzOfted di3j to AlOIEHGY] o ) &z &z

@ J
MemMistsdls L0 Slstzje dzsets otdkzdtsatsHO @ W j
teOMmMf sdztsy jdeder &8 5 tsMd, d odzgjh dgjcects Mmtsdz
fsdzf fsHBOcddyudeoOddy. o ®GBJjdmn Mbtttd
fdzOodz" &3 § jtej nsHOB] ¢ ftoWw dBskzetsdy dz' d3 ¢
fOtOdzdz] o the® o5 flsj dzC O o RtSHdBSES o' R
o tsdzdzts 9 SH 159 Zfls Odats o dzj dz' f 56 dztsh O h d j
ftow Bskze sdz dzr 2 otsdzdetso sH fYtsoy todzzls fts
ewdA. ] 5 dzdzO, f sHOdzddRY ddg@ r bR ss@Y sy
fsedzsh O h j 2  f dzQTiplg dsdgjv, HafCtegjtasiadis s o s dzdzts
9 jtelsdCOd dzgs?2 fosdvtedLOydj2. [dOdkjilst d
ZOY oW 3 vV dzdzts Myls ¢ fsHBOGcddydo O h jets f sdzv
fsdvtedL Oydd o tsdzde fted twOMftesmistcOdsj dad
Mistej dz¢4j5 A,dz0 d B g 5 IZAPEIS j 6! fesatsHdl  Yj
fsedztsh O h j2 f dzOMisddets?2 o or AsH B2 oW
MisjdeCd CBlsstetsdts BCOLT 9 O sfw  f Otc Odzdzj dz

3. 10Cdzs yj ded g

vOCd® tBOL B, uldfMfosjdezls dedado lsd3ts SRS
cOLowLSCd d Mtsc kORsoudyd,w 0 { ot @&zjodzd WH d
otcjHdesEBs oaBBLHj2Mlsadw sistcOx-§ tedzis @ O dath dzdz'

s dMtsS dzdlsjtcObztsr
1. 1tsdz 30dz 1. rR., 1 dd3jdzse 5. 1. u©ja
vyjBdff&€. iweoweLr 0, 1971.

164



Jorftodvlftr 3 sur1r cul[suirhf PR 38 ¢
gR1T U] YrtRIrRY[HSRM R 1 O[] Y[ A
zOWdekzazdzddz rR. G .

1 Okydzr 2 wkCsoatsHdIjdzr: wOcEHdjO t OWOL ¢

(sOLOdMC 2 dOyqedzOd dzr 2 dfhfdj Hso Ols j dz
ddi3.1 Wi sig p@s OL P dz

LABORATORY STAND " SPECTRAL ANALYSIS AND SYNTHESIS
OF PERIODIC FOURIER SIGNALS "
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Abstract

The article presents the results of the development and research of a
stand for laboratry work spectral analysis and synthesis of periodic Fourier
signals in the course "Radio circuits and signals"
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SPECTRAL ANALYSIS OF RESSLER SYSTEM SIGNALS

Shorkin S.P.
Supervisor: Loginov S.S., professor
(Kazan National Research Technical University named after A.N. Tupolev
KAl, Kazan)
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Abstract
In this paper, the Ressler attractor is considered. Spectral analysis of
Ressler system signals is carried out.
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ANALYSIS AND PREDICTION OF THE EFFECTS OF MICROWAVE
INTERFERENCE ON LOW -FREQUENCY ELECTRONIC DEVICES
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Abstract

The article discusses the assessment of the susceptibility of analog
electronic devices to microwave interference by path methods. Building on this
basis méhods of analysis and forecasting ¢f & violations.
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Abstract
The main task of a campus LAN in an educational institution is to

manage information resources, achieve the fastest possible interaction between
departments, simplify work with documents, support the educational process,
aswell as optimize production processes.
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Abstract

In this work, we design a mobile platform incorporating FBG sensors,
a featureof which is the presence of a phase shift in them, and the possibility
of using microwave photonic interrogation for them, which significantly
outperforms the classical optoelectronic one in terms of speed and accuracy.
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Abstract

This article proposes a method for detecting traffic streams using
distributed acoustic monitoring (DAM) of optical fiber. Unlike the traditional
traffic detection method, DAM detects the roadway vibration signal using a
fiber optic calte laid along the road.
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final cost are taken into account.
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Abstract

This paper presents a technique for the functional modification of the
surface of singlavalled carbon nanotubes using polyethylene glycol (PEG) a
polyethyleneimine (PEI). This modification of the surface makes it possible to
combine nanotubes with various pharmacological preparations for targeted
therapy of various diseases.
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carriers for doxorubicin: synthesis, characterization, and in vitro evaluation.
Beilstein  J Nanotechnol. 2020 Nov  13;11:17P8!1.  doi:
10.3762/bjnano.11.155. PMID: 33224703; PNDCPMC7670118.

180



v $81.78

JYUsRIRYTOARC RAT OsARJ 11 B CAaAnprsurl{

amp o fludmtifvdad voudfLIvded rrRul
b By Istse [

1 Ok yde 2 tGIZQBSlSHCfISJdZJZ C. 1. [ Emdzdo

(A1 Juv 1] BR&®R,UUs OL Odz’ )

OPTIMIZATION OF DIFFRACTION EFFICIENCY IN THE SCH EME
OF A MONOCHROME HEAD -MOUNTED DISPLAY

Akhmetov D.M.
Scientific advisor: E.R. Muslimowgssoc. prof., doct. of sc.,
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Abstract

In this paper, we consider the optical scheme dadmounted display
with a holographic combiner, divided into 9 independently optimized
elementary fields. It is shown that this scheme the hologram has a high
diffraction efficiency of 9696%.
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DEVELOPMENT OF DIGITAL COUNTERPARTS OF THE ELEMENT
BASE OF RADIO PHOTONIC DEVICES FOR INTEGRATION INTO
CAD

Akhmetshin A.A.
Supervisor: A.A. Kuznetsov, PhD, Associate professor
(Kazan National Research Technical University naiaféer A.N. TupoleV
KAI, Kazan)
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Abstract

The article discusses method for modeling the spectrum of laser
radiation as a normal Gaussian distribution. Transition from a spectral form to
a temporal one, using the inverse Fourier transform.
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ESTIMATION OF DIFFRACTION LOSS OF OSCILLATIONS IN A
CAVITY WITH A DOUBLE CYLINDRICAL MIRROR
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(Kazan National Research Technical University named after A.N. Tupolev
KAI, Kazan)

¢ dzdzsls Oy dw

]l w©oOBtslsjy ftejHdsyjd fB8HAatH € Gt HJ
sBEMdzse dzj dzdzr = ke dzsets?2 t©OLI s Mlsdese § 52
yddazddzHted yi MSddz L J 6§ Odzts 3.

Abstract

The article proposes an approach to the determination of diffraction
losses caused by angulaisalignment in a resonator with a dihedral cylindrical
mirror.
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APPLICATION OF FIBER -OPTIC TECHNOLOGIES IN SEISMIC
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Abstract
This article describes the use of modern fibptic cable as a seismic
means of detection.
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SYSTEM FOR INDEPENDENT CONTROL OF THE AMPLITUDE
AND PHASE OF POLARIZATION -SEPARATED SIGNALS AT THE
OUTPUT OF A MACH -ZEHNDER MODULATOR
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Abstract

The report discussessystem for independent control of the amplitude
and phase of polarizatieseparated signals at the output of a MZehder
modulator. Theadvantages and methods of implementing this system are
considered.
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Abstract

The article considers the possibility of creating an optical comb filter
based on a mathematical model of a microstrip device with a delay in the
feedback loop. The spectral charaistiics are given, and the parameters of the
fiber filter are also estimated.
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OVERVIEW OF FIBER -OPTIC SENSORS OF THE FABRY-PEROT
INTERFEROMETER AND THEIR APPLICATION
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Abstract

The article discusses interferometric fifmgtic sensors for measuring
temperature, efractive index, deformation, pressure, acoustic wave, vibration,
magnetic field and voltage. This study examines a wide range of FPI sensors in
terms of manufacturing methods, operating principle and their application for
measurement.
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Abstract

The article discusses methods and means of controlling the dielectric
permittivity of thin polymer films. It is very important to determine the
methods and technologies for analyzing the concentration efilgoeise gases.
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MODERNIZATION OF THE EDUCATIONAL INSTITUTION'S
CAMPUS NETWORK BASED ON FIXED NETWORKS WITH
INTELLIGENT TRAFFIC MANAGEMENT

Buldakova K.E.
Supervisor: Oleg G. Morozov, professor
(Kazan National Research Technical University named after A.N. Tupolev
KAI, Kazan)
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Abstract

The LAN of the campus in an educational institution is created to
manage information resources, achieve the fastest possible interaction between
departments,simplify work with documents. The main task in managing
computer networks is to automate the process of configuring and monitoring
network parameters. Therare many models and systems of network
management
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APPLICATION OF THE OPTOACOUSTIC METHOD FOR
DETERMINING THE PARAMETERS OF DISPERSED MEDIA

Vedernikova K.O., Karandashov S.A.
Supervisor: Maxim P. Danilaev, professor
(KazanNational Research Technical University named after A.N. Tupolev
KAI, Kazan)
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Abstract
The report discusses the method of optoacoustic sensing of dispersed
media to determine the size of dispersed particles and their concentration.
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PIN DIODE QUALITY DETERMINATION METHOD

Volkov A.M.
Supervisor: lldar S. Safin, docent
(Kazan National Research Technical University named after A.N. Tupolev
KAl, Kazan)
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Abstract

The article discusses a method for determining the quality of a PIN
diode using its critical frequency and the loss of locking and transmission of the
switch in which the diode is used. The structure of the PIN diode and the
principle of its operation aneresented.
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ACTIVE AND PASSIVE METHODS OF RADIOLOCATION AND
THEIR APPLICATION IN PRACTICAL PURPOSES

Gazizov I.N., AlImazkhan N.A., Kozin K.V.
SupervisorVasily Yurievich Vinogradov, professor
(Kazan National Research Technical University named after A.N. Tupolev
KAI, Kazan)
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Abstract
The purpose of the work is to describe passive and active radar methods
and their practical application in the military sphere.
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INTEGRATED FIBER -OPTIC STRAIN&TEMPERATURE SENSOR.
APPROACH TO DATA PROCESSING

Galiev S.R., Lits A.S.
Supervisor: Artem A. Kuznetsov, assoc. prof.
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Abstract
The paper presents aspproach to processing the response of an
integrated strain and temperature sensor when its calibration curves deviate.
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INTELLIGENT LOAD -BEARING ELEMENTS OF THE BUILDING
STRUCTURE

Galiev S.R., Lits A.S., Karimov K.G.
Supervisor: Konstantin A. Lipatnikov, assistant of the RFMT Department
(Kazan National Research Technical University named after A.N. Tupolev
KAI, Kazan)
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Abstract

The article discusses the development of intelligent -lweating
structural elements of buildings. Model of possible implementationis
presented
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OPTOELECTRONIC SYSTEMS IN THE CONCEPT OF CREATION
OF PROSPECTIVE SERIES HELICOPTER

Ganiev R.R.
Supervisor: Alexander I. Usanov
(Kazan National Research Technical University named after A.N. Tupolev
KAI, Kazan)
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Abstract

It was provided an analysis of the needs of the modern helicopter
designing in optoelectronic technologies. Shown tkia optoelectronic
technology will enable to meet the needs of society, formalized in the IAC
Aviation Regulations, in a prospective series helicopter with higher quality. It
was proposed the certain solutions to the most actual problems of prospective
saial helicopter designing.

ltesjClsdteso Odzed § o jlstsdjlso, ZHo dzj
ydtsdedzr = ftcOQoaddz, SCSBlstster j tBWL Olsj dz!
HOdZMSE 82 OoadOydd, ftdeosHwWIls OHHdIsde
j 5, C(btttsj, GHGPE Y I Od djzdazmils ' &
Hdls ¢ ftswodzj dad ® seteOded Yj ded 2  dzj L

209



9 jtolssdzj stso ZHistsy Odz b dn 5B f)dzlz ¥
Codzl Ztoj destsf smsBdzsMisd. 1 twwddzaydf d Odz' dzts j
fijtemMfjCdodsets fjted? dsets st lskssplsOs
ftedeodzj yjdedj @3 OCIslzOdz dals § n dzdsupiishg Sty cias] 2 f telz
Yylsts dzj f smtcj HMNlse j dedes fesf dMOdes o ¢doadOy
dzj sdets? cGEHdetsMisd oddastsCter d 7 Of f OOl ts

fds, [sMCeO, 2003c¢, olsdugsols®) gtho @dadyik
dzOIqu d bjoddCd fted fsjSlqise Oddd oj
[t dzj Shtetsdadz § jrRdsdscdd fioj HMmls

bjrndduiMSdn tjhjdzd?2 Hdv BsHjtddL Oydc
ttOL o dIsdw fteddeydf d Odz! dzts detso ' A tej " j dzd
Octej ¢ Jlyasdsd .dzj Slstetsdzd SO ftojHEZOCO I t©jh j
sBtOBBICd dd¥stedkOoydd, f§odzyjddy §dd
pr MC et COYjMmksoaO® d ko j dzddzQ atafle O \Coidrdzt
qazii stekOYdd, fodzyjddy dJd¥stBoydd
OCtej ¢ Olistisdzj 9Q.ts [ 1, 4]

[ mdzts o dats 2 ftetsB dzj dBts 2 tej OdzdL Oydd s
By dzs MudlOls! wslhbklsfsadj 6§rlso ¢ M dk
dzi LB iqdets fted IdMysd LseOdedd fjtojHBTr T
Il st sz ftetse jHjdzO MdMisj GEEOUEYIY S fstst
{sCOL OO vyt Mmjelsdidcoydy sflsst djcls
ts ) dzis ¥y dzj dzO skfizlsmlso dj &8 (ZOwOB 5ls Odzdz =
dZOH j Yy detsflsd. wbkh jMsml§ @Y dedz® ks ji@Is 26 Wz H 15
dzj HBMsObsyds YjlsSt Gt Hj devjdsi s lsitwz
dmir sOded?2 Bilstst dzj Cktesdedz = MdMmlsj ds. [ 3]
dMmf " O] dz desets MlsjdzgHO Hzw MY sOded?2 d
EmMss2ydetsmis: & odzjhdzdds atsLHj2Mlsedw 3.

sfdmMssS ddlkj Ozt
1. vistes2 Misa ts ftojHEZf 6 Y HJ ddW fr]lst
ftejfwismsoaodwdsd (fOIsjdals taA -~ 2370786)/

I sdz MEd2 SdSted?2 (~rddziody (RU), A3 ddz ¢t
2. $2BOItsH r. [ ., ItstQtSLtsa J.a1..,
toj Wdzj Clssdsj sted d/s/mtse djpdets OL Odz' @ 1 ¢f "1

116 fists.
3. slofRARSOARSLL 3( vt 6D ¢ wAeets esds
L ¢ &z OIsOydd d sCtekzy O h j2 fMted HT H dz

sBStezHise Odedw (1 dzgj h dzad§ oitslLiHA)2 Mism e 5o P
Gstedr d &jlssHT [ §HIT SOWIIO, 6004 C.

210



Redw[ (rf1odr R JJRCLURC UrtfRY[HSRM I [)
19 wlrsuvtof 2130 Mot ¢su[{ REURSR
JYuofCfrsuvtfrvd4d 1rrvectouft o
JOyje 1. 0. gOtj sddz u. ¢ J az!

) S0,
5o j dzdzr 2 s m dzd
A

74
QdyjestesHmEd?2 Gtsfr]IZH tc
1dyed?2 | soctstetsH

dbdzjCMijis0O, ¢.

INVESTIGATION OF THE EFFECT OF THERMAL INFLUENCES ON
THE SPECTRAL CHARACTERISTICS OF AN OPTOELECTRONIC
OSCILLATOR

Grachev V.A., Kapustin S.A., Olkhova M.S.
(Nizhny Novgorod State Technical University named after R. E. Alekseev
NNSTU, Nizhny Novgordd
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Abstract

The paper discusses the effect of thermal exposure on one of the main
instrumentforming components of an optoelectronic oscillator (OE@)fiber
optic delay line. This effect is most noticeable during the functioning of the
OEO.
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APPLICATION OF SPECTRAL EMISSION ANALYSIS FOR THE
DETECTION OF CADMIUM IN COFFEE SAMPLES

Grishina Ya.D.,Suchkova G.G.Kashtanova N.M.
(KazanStateMedical University)
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Annotation
The cadmium content in various types of coffee (roasted grain, ground
and soluble) was studied by spectral emission analysis.
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INDUSTRIAL LUXMETERS AND THEIR PURPOSE

Demankin 1.D.
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Abstract
This article describes the principle of operation of a industrial luxmeter
and its purpose
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PHASE SHIFT DETECTOR OF MICROWAVE OSCILLATIONS
BASED ON AN OPTOELECTRONIC OSCILLATOR

Ivanov V.V, Voronkov G .S.
(Ufa State Aviation Technical UniversitySATU, Ufa)

¢ dzdzsls Oydqw
I MkoOk'j ftdojHjdO Stdyjfydw ddasjc

flHeo d ¢ OC suldjy8 Odzd 2 20 hdesej ©flsst dj ¢ L
1 jHimsOs dzj 20 Mtk ClsktcdzON j IsfyT jsds® O, d dzlisf
feddydf ©OBGI' d §sCOLOd GjLEzd SOl

Abstract

The article discusses an integrated phase shift detector of microwave
oscillations based on an optoelectronic oscillator. A structure of an integrated
detector is presented,ehprinciple of operation is described, and simulation
results are shown.
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INTEGRATED INTERROGATOR BASED ON OPTOELECTRONIC
OSCILLATOR
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Abstract

The article discusses an integrated interrogator based on an
optoelectronic oscillator for a small strain sensor. A structure of an integrated
interrogator is presented, the principle of operation is described, and signal
spectral characteristics arevestigated.
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EPR - X-BAND SPECTROSCOPY IN THE STUDY OF
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Abstract

The EPR method was used to study one of the representatives of the
coordination biopolymers copper coordination sodium pectinateCu-NaP.
Thevalency and structure of the coordination copper site are established. The
site is a bivalent copper ion with an oxygen square planar environment.
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TEST PROGRAM AND METHODS FOR FIBER -OPTIC SENSORS
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Abstract

The article discusses test programs and methods that are designed t
establish technical data that are subject to verification during testing of the
entire system as a whole or its individual components. This document
establishes the order of experiments and ways to control their results.
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LED QUALITY PREDICTION BY BRIGHTNESS LEVEL
DISTRIBUTION

Kunshin S.E., Maltsev A.A., Rakhimova A.R.
(Kazan National Research Technical University named after A.N. Tupolev
KAl, Kazan)
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Abstract
The articledeals with the issues of predicting the quality of LEDs by the
spread of the brightness level
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AGING OF FIBER BRAGG GRATINGS TO REDUCE THE DRIFT OF
SENSOR READINGS BASED ON THEM AT ELEVATED
TEMPERATURES. DESCRIPTION OF THE METHODOLOGY
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Abstract

The paper describes a technique for aging fiber Bragg gratings to reduce
the driftof sensor readings based on them at elevated temperatures.
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Abstract

The paper presents the results of an experimental study of the
phenomenon of drift of the resonant wavelength of a fiber Bragg |§(tiBR)
recorded in a flooded germanate quartz optical fiber under stationary exposure
to elevated (+ 100 A C) temperature f
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PASSIVE AND ACTIVE OPTICAL COMPONENTS OF FIBER -OPTIC
COMMUNICATION LINES AND INFORMATION -MEASURING
SYSTEMS
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Abstract
This article is devoted to passive and actiydioal components of a
fiber-optic communication line, the composition and functions of the main
elements of FOCL are considered.
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PRODUCTION TECHNOLOGY OF IONIZING RADIATION LEVEL
METER
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Abstract

This article discusses the main criteria for the production technology of
an ionizing radiation level meter based on an analysis ofptbduction of
¢Polimasteré devices.
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COAXIAL LAZER REZONATOR CRITICALITY TO VARIOUS
TYPES OF MISALIGNMENTS
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Abstract
The paper evaluates the effect of mirror alignments on the spatial
characteristics of beam fluxes in a coaxial laser resonator.

1. lojHjda]

[ dzv fsHOeadwe h jets Bsdz M d defis dz®@y jdo2d. jj t
dkj jls Ekmss2ydotsmk! t©jLtsdOstd ¢ ©OL
L J te€ Odz, Is. €. sO¢C Ow Emsts?2 ydo sflis: )
Hisdze 5o toj B dzdzlz ® OB d dz dztsfls: Bts h dzts fiy |
AnOteOCIsjtedMmisds o AsHdetsEts dL dzzyj dedvw dzOL

2. [ Mmdese dzOW yOMmls! .

] Giglstswh j2 ©OBls] orf fsddzj dz@ sy  dz ¢
LjCOdk ©jL kOt Qsogmqemlwscs oL j
oM jeduiMises LjwtO®O [1,2]. {OMndoks
fdsmMSisets L jwSOkO, f(jttjCtin OMWjtwdyujm
fgh jddi OMW¥ jttdyimMitets L jcCOdzO o dzOY tof
toj L sdzOlststc® Hdzv tOLdzdyde » Ltsdz EMmlss?2 yde

235



[ dzw Odz0dzd L O dmimdzj Hiz ] GBS G 15 tc j
tcOMmh dtoj dedz’ §j BOIsted Yy’ 31 3, Mtstslse j s
Ldzj dgj delskz [ 3], 1 s dztsHdjoddafsj?  dety dste{2y j iy W
cOLl s Misdictso Odzdzs d3 toj L sdzOlststej Stej Hj dzw dz

Q&tﬁ”
&

z z ~ z z

w ———h —

3¢
~—~~

'—\
N

GHJ; B, C, DT 1 dzj &&3j dzls" , fdm
HjOdz des tslsi 8 iisdtotse Odzdatsd tc @
fojHidavehdy fijtjsasm d M

3. 10Cdzs yj dad j

1 HOdzdzts 2 tcOBtsls] tSftejHjdzj dats f sdztsy j
sfd o tw©OLi ¥ Misd tets s Galzdattad® L ez yEalz@ Is &aOjH d &z M
sBteOL 28 h j2 om¥ jtedyd ME tsets LJ el OdzO,
M2 ydeotsmisd d dzgj EMmlsts2 ydetsmilsd tjL sdz0Ols
M2 yde smisd Zecdztso ts§ f sdztsy J dzd J LW W
fsdzdsmis! ¢ GftejHjdv]lsiy L{icxfOdqazd | KO al
Mdsi " j dedw 1 Iss2 ©Md LOsadMmwis s Mo jded?2
OMY¥ jtedui MSBets L jwSOdkO §wOCkdyuj MSd daj
tjLsdOstej, Is.j. tjLtsdOste f©OCIldyjm
slstcOy Ols j dzj 2 . I dzts T s to tHdBCAfidCz EfMlsts2 yd e
fjtejSCtsmses fosMSisets d OMWjtedyujMSset L j
stcjBtso Odedw € Istsydetsfisd EkMlsOdsoa¢d d dL-
s totsd3d sts¢ 5, fted tcOB SIS | 9 cCtteslsC sW
dzi sBrsHd @z v § ciflgg tdeso syde" = EMlstcts2 Mise

df MsC dzdlsj tcOlskzter

reo 0 fJ
q dfaiqsizdsi, dJ
[ hod j 6 €

1. sdfmjd [.y1., uvjitjdes' jo .7 ¢ d
toj L SdzOIststc® H dzw zOL jte O M Olecfadzile fmtc,
BjYHEZZOEH dzs?2 € s-Bz0 ] & dzy 6§ 331.s s flsts. 312

2. sifmjda [Jciw, bDuzdegygnj ddov Istjn
6 L SdzOIs 5t O-dFBALOJtc O vde@ Hff d3j 4 H 2 dzOte 5+ dats 2
2018, utdk28., Mmlsts. 278

3. rYJjteteOteH ¢., s1vtey rq.f. 1ojHjdd]
fp. 341 .

236



JAt18¢ rTRUOGIRY[HESILL TROIOYUSBLY eRoRL [ ] R
fldrovfcofto Lémorto. fruvlfrrsd RYLLTI
[ BYyodztso © .1 ., zZzO2c60tHOdMs R.

1 Ok ydz 2 tGIZQtSE)ISHCfISJdZJZ

skLdzgj yse otclsj dz ¢ dzOlstsdz j o dy, € OdzH.
(sOLOdMEd2 dOydsdzod d 2 dmimdzj Hise Ols j dz!
d&.1 .y sig s OL Pdz

EVALUATION OF THE DYNAMIC RANGE AND NONLINEARITY OF
A MACH -ZANDER MODULATOR

Mochalova E.V., Shaigardanov I.1.
Supervisor: Artem A. Kuznetsov, assoc. prof.
(Kazan National Research Technical University named after A.N. Tupolev

KAI, Kazan)
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Abstract

The paper presents the results of a study oflyimamic range (input and
output), as well as thirdrder intermodulation distortion for a commercial
Mach-Zehnder modulator.
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EVALUATION OF THE DYNAMIC RANGE AND NONLINEARITY OF
A MACH -ZANDER MODULATOR

Mochalova E.V., Shaigardanov I.1.
Supervisor: ArtenA. Kuznetsov, assoc. prof.
(Kazan National Research Technical University named after A.N. Tupolev
KAI, Kazan)
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Abstract

The paper presents the results of a study of the dynamic range (input and
output), spectral characteristics, as well as tbmdker intermodulation
distortion fora commercial Macizehnder modulator.
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INTEGRATED CIRCUIT TUNABLE STRIP MICROWAVE FILTER
Mullakhmetova L.L.

Supervisor: Aidar R. Nasybullin, assistant professor
(Kazan National Research Technical University named after A.N. Tupolev

KAl, Kazan)
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Abstract

The article discusses the constructive implementation of the integrated
circuit of atunable bandpass microwave filter, using the example of a two
section filter with a controlled varactor element.
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Abstract

The article discusses approaches to methods for measuring temperature
and pressure using fibeptic sensors based on a fiber Bragg gratingnddel
of afiber-optic sensoiis presented
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Abstract

A method has been developled determining the gain of the photocurrent
of an avalanche photodetector at voltages equal to the microplasma breakdown,
and it eliminates the error from microplasma pulses. It is found that in order to
determine Ci at supply voltages greater than theakwlown voltage, it is
necessary to use optical pulsw/cnfwi t h
and a duration greater than or equal to 10,0 microseconds.
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Abstract
This article discusses a method fproviding underwater optical
communication. Prospects for using an array of sequentially connected solar
cells as a detector.
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Abstract

The article discusses the structure of a laser complex for estimating the
spatial coordiates of the elements of a complex ballistic sreiakkd target a
drone- based on the results of measurements by optical means.
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Abstract

This article presents a technique for laser control of the approach of
drones, developed on the basis of mathematical identification of structurally
redundant measurements of a laser tracking locator
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Abstract

This article discusses microwave photonics, describes the purpose of
this discipline, the history of its development and the walee of its
application in various fields of industry in the modern world.
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Abstract

The investigations of the rejection filters for selective suppression of
masking signals generated by a mattroll Jerk circuit when building a
confidential optical communication system with the effects of dynamic chaos
were carried out. The recommendat on the structure of reject filters
providing the required characteristics of selective suppression were
substantiated.
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Abstract
The article presents an overview of methods for measuringabrb
angular momenta at the output of optical fibers.
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Abstract
This paper describes the possibility of using fiber Bragg gratings in
fiber-optic sensors of industrial current, as well as an experiment of measuring

the current strength using such a sensor.
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Abstract

This paper describes the principle of creating an optical sensor based on
fiber Bragg gratings (FBGs) and magnetostrictive materials for measuring
current in APCS and ASTUE systems.
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DETERMINATION OF THE PARAMET ERS OF THE FABRY-PEROT
INTERFEROMETER FOR MEASURING THE PIEZOELECTRIC
MODULE

Smirnova A.S., Karandashov S.A.
Supervisor: Maxim P. Danilaev, professor
(Kazan National Research Technical University named after A.N. Tupolev
KAI, Kazan)
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Abstract

The paper discusses the possibility of using the optical system of the
FabryPerot interferometer (FPI) to determine the piezoelectric modulus in a
polyvinylidene fluoride film.
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VEHICLE -TO-VEHICLE COMMUNICATION SYSTEM USING LED
TRANSMITTER AND CAMERA RECEIVER

Sokolov V.S.
Supervisor: Oleg G. Morozov, professor
(KazanNational Research Technical University named after A.N. Tupolev
KAI, Kazan)

¢ dzdzsls Oy dw

] s Ols+ j sBfME)yHOjIsMmw mMdMmisji 3O Mo w
ftej HMMlso O3] ¢ Is tc O dzf {f its tddstai@=dgm § tfriddsjdatdjls o ) te |
shdaso OdzdzOW 2@ Isjndasdzsedd B j ig8 ©tize f 3
Mo jlssHdBHdSe fjtejHOYydsO d ftdj i3ded S O
M jydOdz: dzr 2 HOLYydS dLBBOY jddWw dz0 M
sCHffedzf s sH dad € O.

Abstract

This paper introduces a vehidigd/ehicle (V2V) communication system
based on anoptical wireless communication technology using an LED
transmitter and a camera receiver, which employs a special CMOS image
sensor.
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NUMERICAL MODELING OF A WEIGHT BANK FOR
NEUROMORPHIC PHOTONICS DEVICES

Stepanov L.V., Grakhova E.P., Kutluyav R.V.
(Ufa State Aviation Technical UniversitySATU, Ufa)
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Abstract

The article discusses the advantages of using neuromorphic photonics
devices in the field of artificial intelligence. Approach to the weight bank
numerical modelling is presented. The transmission characteristics change from
applied voltage is also showéat the model realization.
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OPTOELECTRONIC DEVICE FOR VISUALIZATION OF VEINS
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Abstract

The paper presents the results of research, including experimental ones,
on the bpic of optoelectronic device for vein visualization. In the course of the
work, the methods and tools for building a vein visualizer, research of
application areas are considered. Hxisting instrumentswere reviewedand
compared
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Abstract

The articlepresents the applied technical aspects of the development of
an optoelectronic device for visualizing veins. It, in the form of practical
recommendations, provides technical solutions for the design and construction
of the device case, the choice of matisriand manufacturing technologies; the
electrical circuit diagram and printed circuit board of the device.
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STUDY OF ANTIBIOTIC RESISTANCE BY SPECTRAL EMISSION
ANALYSIS
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Annotation
The method ofspectral emission analysis shows the identity of the
composition of the antibiotic drug cephalosin 2015 and 2022 release year.
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MODELING OF A HOLOGRAM DIFFRACTION GRATING OF THE
SECOND GENERATION

Kharitonov D.Yu.
Scientific advisor: E.R. Muslimov, Doctor of Technical Sciences,
Associate Professor
Language advisor: E.XLapteva, Ph.D, Associate Professor.
(Kazan National Research Technical University named after A. N. Tupolev
KAI, Kazan)
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Abstract
Software tools for modelling of a holographic grating recorded with an

auxiliary mirror are analysed. An advantage in aberration correction up to 6.9
times is shown on an example of additional spectral channel.

1. Introduction

Holographic gratings haveodfind wide application in spectral devices
due to the possibility of correcting aberrations and adjusting diffraction
efficiency. In [1] it is proposed to expand their correction capabilities by
forming a composite element consisting of several indeperydeptimized
elementary fields. However, to model such an element, additional software
tools are needed, the development of which is the purpose of this work.
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2. Recording diagram of a hologram grid with an additional mirror
Diffraction at an arbitrary léite point is described by the Welford
equation [2]. To trace rays in the recording scheme, it is necessary to solve the
system of nonlinear equations. In this case, the problem can be reduced to

minimizing the scalar error function using the Neltgad smplex algorithm
[3]. A C++ library (dll) is being developed in MS Visual Studio, which allows
you to create a custom surface type for Zemax OS and embed these calculations
into existing methods of modeling optical systems.

3. Schematic diagram of a tvatiannel spectrograph

As a control example, the scheme of an additional channel of the
spectrograph [4] with a transmitting volurmplase lattice for the range of 400
560 nm is considered (Fig.1.). The spectrograph operates with a relative
aperture of 1:7 andn inverse linear dispersion of 13.3 nm/mm. It is shown that
the introduction of an auxiliary mirror with a radius of 31.5 mm at an angle of
57.27A into the recording scheme wil
1.871 6.9 times (Fig.2.).

>~ Spectrum image
\}( plane

400 nm

400 microns

N . 480 nm
Iransmission
hologram grid

\\\ Reflective grid |
\VA® N £ \ 560 nm

Entrance slot S

Fig. 1. Schematic diagram of a tywebannel spectrograph  Fig.2. Spotdiagrams

The developed tools will be used to model and optimize the aberration

and diffraction efficiency of composite holograms.
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SYNTHESIS AND STUDY OF THE DYNAMICS OF THE TRACKING
SYSTEM OF A MARINE INTEGRATED OPTICAL -ELECTRONIC
OBSERVATION DEVICE BY AZIMUTH ANGLE

Kharitonov D.Yu.
Language advisor: E.XLapteva, Ph.D, Associate Professor
(Kazan National Research Technical University named after A. N. Tupolev
KAI, Kazan)
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Abstract

The author pays the greatest attention to mathematical and computer
models, researatesults. The article presents the synthesis of control algorithms
and the study of the dynamics of the tracking system of a marine integrated
opticatelectronic surveillance device (OESD) by azimuth angle.

1. Introduction

The tracking system of the maririategrated observation point by
azimuth angle allows you to scan a given area of space with a high frame rate,
reduce the viewing time while providing high angular resolution and threshold

sensitivity, while the device design is compact and has smalhtweaigd size
characteristics.
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2. Synthesis of the tracking system
The equations of motion of the azimuthal torque drive together with the
control object on a mobile carrier can be written in the form [1]:

‘]y(yk'i'J/a) "Mi I"'f b’:m;I U :Rd_,l[‘*L Jya"( (1)

where Jy= Jp + Ju - moment of inertia of the optical devick, 3+ i the
moments of inertia of the rotor of the torque sensor and the load around the
azimuthal axis of control, respectively, - the angle of rotation of the device
in azimuth relative to the aircrafy,x i pitching angle in the azimuth plane,
M; i the moment of imbalancey; i moment of friction,i, U, L T current,
control voltage, resistance in the control winding circQi,C; 1 torque motor
parameters. To analyze the stability and quality of regulation, the desired LAC
and LPC have been created in the MathLab program (Fig.1).

SosTagn

Frsency oassec)

Fig.1. LAC and LPC of the desired open system

It can be seen from the graphs of LAC and LPC (Fig.1) that the system
is stable with reserves of in amplitude = 11,1 dbjinphaseli = 30 degr €

3. Conclusion

As a result of the work having been carried out, the azimuth angle
tracking system was syrgkized by the frequency method. In future, it is
planned to include the calculation and optimization of vibrations on the vehicle
and prepare experimental confirmation of our calculations.
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IMPROVED METHOD FOR CALCULATING THE DIFFRACTION
EFFICIENCY OF COMPOSITE HOLOGRAM ELEMENTS
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Abstract

A dynamic DLL library has been developed for tracing rays through a
complex hologram element in Zemax and macros for calculating its diffraction
efficiency. Using the example of an atiwhal spectral channel with a
diffraction efficiency operating in the range of 4060 nm, it is shown that
the diffraction efficiency over the operating range isi590% with a layer
thickness of 31 microns and a modulation depth of 0.048.
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Abstract
The paper presents a device for diagnosing -kitage equipment,
which makes it possible to identify the spectrofa corona discharge.
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Abstract

The paper considers the physical foundations of methods for measuring
the refractive index of djgzal materials and provides an overview of these
methods.
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INTELLIGENT GLOVE WITH FIBER SENSORS FOR FINE MOTOR
CONTROL

Shaygardanov I.I., Mochalova E.V.
Supervisor: Artem A. Kuznetsodpcent
(Kazan National Research Technical University named after A.N. Tupolev
KAI, Kazan)
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Abstract

The article discusses the development of an intelligent glove using fiber
optic sensors to control fine motor skills. A model of a possible implementation
of the glove is presented.
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EVALUATION OF THE FREQUENCY AND NONLINEAR
CHARACTERISTICS OF THE PHOTODETECTOR MODULE

Shaigardanov L.I., Mochalova E.V.
Supervisor: Artem A. Kuznetsov, assoc. prof.
(Kazan National Research Technical University named after A.N. Tupolev
KAI, Kazan)
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Abstract

The paper presents the results of a study of the bandwidth and third
order intermodulation distortion for a photodetector module (PIN of a
photodiode combined with an amplifier).
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ESTIMATION OF FREQUENCY AND NONLINEAR
CHARACTERISTICS OF THE PHOTODETECTOR MODULE.
MEASUREMENT METHODOLOGY.

Shaigardanov L.I., Mochalova E.V.
Supervisor: Artem A. Kuznetsov, assoc. prof.
(Kazan National Research Technical University named after A.N. Tupolev
KAI, Kazan)
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Abstract

The paper presents a transimpedance amplifier and the results of a
bandwidth study for a photodetector module (PIN photodiode combined with
an amplifier).
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PHOTONIC TECHNOLOGY AS A WAY TO CALCULATE THE
CORRELATION OF A RADIO SIGNAL IN REAL TIME

Shalaev V.A.
Supervisor: Idiatullov Z.R. Associate Professor
(Kazan National Research Technical University named after A.N. Tupolev
KAI, Kazan)
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Abstract
The article discusses the use of a new photon correlator to calculate the
crosscorrelation function for two signals.
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ALGORITHM FOR IMIT ATION OF THE "DAY -NIGHT" CYCLE
FOR PRE-SOWING TREATMENT OF WATERMELON SEEDS

Abdulov R.R.
Supervisor: Gennady A. Morozov, professor
(Kazan National Research Technical University named after A.N. Tupolev
KAI, Kazan)
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Abstract

The paper presents the results of the algorithm synthesis for simulating
the "daynight" cycle for presowing treatment of watermelon seeds. On the

example of watermelon seeds grown in the Astrakhan region, a method for
stimulating seeds of agriculturalogs is proposed
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THE "DAY -NIGHT" CYCLE IMITATION STEND
FOR PRE-SOWING TREATMENT OF WATERMELON SEEDS

Abdulov R.R.
Supervisor: Gennady A. Morozov, professor
(Kazan National Research Technical University named after A.N. Tupolev
KAI, Kazan)
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Abstract

The paper presents the results of the development of a stand for the
algorithm for simulating the "dagight" cycle for presowing treatment of
watermelon seeds. In the stand with forced supplysedds in water of
contrasting temperatures, a high uniformity of processing of the working mass
is achieved, the absence of areas of local overheating.
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Abstract

Singular Spectrum Analysis is a robust method for feature extractions.
SSA is widely used for machine learning and deep learning algorithms. The
influence of parameters changing of signals on their singular values is
investigated in this work.
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Abstract
The article discusses methods for concentrating microcomponents by
evaporation to identify biological traces, which is necessary in forensic science.

] HJ dzd J
ddz dL dzBdg tetzl | By tsfHse Cdzyd dzlste(d
d - glzh jmMsokjls ddztsy j Mlsets dzOB s
ts [1] . J HdOC 5, £ Btsdz hddzmlse O
teh jdzdzO@ d btokzHds fHHOjlMY tjck
sBXS,f A ¢ o dotefaj tho [z, 9 Cted d3d dzO dzd
tes2Mmisets, Yl Isjfdzs §f sHOBH(
fosatsHddz M Eyjbtsd kjif dsf sk
s Odzdw [ 2] .
Il " mMsCtsddasj defd o dzr 2 B ssH dmy Ots
Isj B jteOblztey dednd, UJB 5jdBYjte
ttjHdAzE)Y jd2 BilssH dMf Otej dzdvw f te
Z 15 § &de, Yy B3 bjgfjteoskzted ¢
Gts Md3" @9 Bdsdsedud MSdr Mmdzi Hise

Sn6 T GREC N < e
77 B O] 7] OF"O=
T % o N g I
q—'ﬁﬁﬁ-mgﬁ[ﬁ&lﬁﬂ'ohp
Fo 08 - FoNg T

299



fw LO Myyls YosHetHO IsjfdzO ¢t
O w f tcOfMmlsetstetsds, d ¢ fwoj
dfmy Otej ded v ©fkzh jMise dvjIsf

tzyde Of v My jydod d' &3 o
dz' dz" i3 € O dzO zO d3( . l .0Oh j dzd § dzC
90Jls skzteBlzddL Oyd:* fsoj ton dzist
dzse s HOodzj dzdw § Otetse dzOH tOMmise
) Jfr]dz'Hfr]lsaq’J L Issets kd3gj dz h O] Isf
ydd dz0 Mmlsj dz2€ 02 dMmf Otedlilsj dz' dzts?2 | &3
dzd y4 M< Ow o stetsdzl O s mo3j dedz’ d3 fr
r dzdzj dedz’ d3 o acfHJ ygdzddzsHte® dL tstflsdyy
HsBfMlsa O tOBTESIS’ e stcdzd & EmlsOdztse dzj dz ¢«
sLotsdY jlIs szp § aNGlodzvds! § ©OH & SH Isj f dzO
1 Octej o Olsj dz! oMY sdztsy j dz dzO S tsdzd yj ¢ ts2
Ylstspr sfiqkzh j Miso dzv dzO M dzj e Oo dets 3J tc dzOW s
ostetsdzC d d Metddl O { CMstcOCIsO. [ dzv 1 st
dzd y dzs 8 YyOMmb] dztzOctcPls Pz sdz fsMiszf OjIs o
dls sllsEHO yitiL hMkkyjte Str h¢d

n3 e

TREOVE O%

OxX=SFHFOOSF
o -0

= o

d or atsyH

v O0Cdd sBtcOL t5d3, si i3 J tOlsztedz 2 G
sjifdzsfsHotsH € By HsfsteydsdOd das
otstesdS d Mettdd O Ctdayj dzstcOls O

3. 109Ydz® ud dz

1 toj Hdzsy j dzda3jRls sdgO dfdis dzy j delstedteso Odzd W g

BjlssHsds dMf Otej ded W fsHAaBHdIs! H dzW dzj ts
o' wWodzjdedWw BdBdZsedyj MSdr Mmdzj HEsO
s dMsS ddlsj cOkir

1 Ltedh ddz . d. {fldddL Oydw Of § «
fjtejHodyds O dzO dzPle @6 1§ D & G T 2 (Oolsts
foseBtsftsHeBIssoCd) / RLHOILj d Misots s OL O daf

2. ltedhddze 1. &., | Bteh zZdzsoe © ¢ .1 .,
hdzj Ctsor 2 |/ 10ls<;dzls ZO §tsdzjL delz¥ d3sSHj dz
© 2013120705/ 05 ®Is 06.05.2013.

3., 02dz0dzs9 0 . ¢ ., | stehzdsa © ¢.1 .,
sWsteRdj dzdj foHESlsaCd ftesB § OdOddL
SOLOENS et kjndsdseduj MSset kd2fd j teidls,

300



urs 621.317

19/ R VPt RI[TVILVRC Yt RIS LT 3M ALY 8/
Jrswv isWﬂut¢ARR Ilzafs{4d toOr1trZ2C01R

lezB Oy 1 .¢., IBHWAdssO . 1.
1 Okydzr §j ttkSCBotHdlsj dzd: mOMOdsso OH s g dzls
I RO sLwdzase [MC Ot ¢2HOLse dy,
(sOLOdMEd?2 dOydsdOdz dz 2 dmidzj Hise Ols j dz
dd3.1 . 9wk sig p@s OL Padz

ANALYSI S OF TRAPEZOI DAL RULE®&S- APPLI
RESOLUTION ELECTROCARDIOGRAPHY

Gubar D.A., Vodyanova E.V.
Supervisors: Asia Yu. Hasanova, associate professor; Oscar A.
Mukhametzyanov, assistant lecturer
(Kazan National Research Technitdtiversity named after A.N. Tupolév
KAI, Kazan)

¢ dzdzsls Oy dw

] cOBtsls] HlosOdOddL Jqtetso Odzs  ff toed d3j dzd ©
L dzj CstesC OtHsEtOWdd of MsStsEts ©WOL N J
fsojHiddd] fHtesdLotsHde n WEkEdSydd o L OHO1
W didistets o CQRESE @Y dzj ¢ MO.

Abstract

Application of funct i opdsalution der i
el ectrocardiography i s analyzed. I n

derivatives is researched within filtered QR® mp | ex ds of f set po
task.

1. JlojHjdedj
dJ toHusdEz 0 d MisT L OBitstdig b \OfiE4®  fif dgjutg 19 d

J
dz' Istets o QEEREsAY dzj Q@ (1 6 4 tod d3j dg¥ § lsfw
dZOtelzy j dzdv L HdedR (sl dydodse yj db

Mz yoj o [ 17 . 1 s Istsd3lz L OHOYo e
Ldzj ClstetsC OteH d sMd ¢ dzO dzO (Csd) sy dz 9
Ldzj ClstesC OtHdsSatO¥N dw o' hEd e dad O ustinjdisio o
Mt Hdzj dod d SDOtHIfAS)Yd § tiz Xis¥,07 i | dathdztizy j dzd
W d q

B

301



ZCOL" 90 Is &ZzO or MsC ks 9J W Isdzas s tc C
fOteOd3j ste™ : HoRd Ishpefld ddzts figdsf*y § 40 o3Cfhrs; o ff S
Mtej Hdz] SO OHEOIsdyYj ME ] deOqrdf2].y j ded i o sfmdzi

2. 1 6MsOdtssa O L OHOYJ

[ Odzdz" | § OtcOd3j Ister dzfj dsEkls BT IS! dz0
fgrs ((ssWYS.O o dzv jv 9" ydmdzj dedv  ofs" fto Hd
fosdLommsdzO WEdSydd otej d3dj dzd. 1 tetsdL o tSH
sBtOBSISCd MdedzOdzses OCIsdoMizs defpf tsd2'B LSESK
Odzestedlsds sftejHjdzj dedv Issyscd dzOyodzo sA
ftesdLotsHds?2 [ 3] . J HOdzdzts2 tOBSIs] MilsOc¢
syj de€ d IJde@® yEfigdzts o j] ftso jHjdedWw ftetsdL o ts5Hdz -

3. ¢dzOdzdL H Odzdz A

Ir dmMfsdz L s9 Odzd tEEHATEABRR3dz2D st H
BOLT HOdgdz" = [ 4] . ] mMetslse jlsmisadd M [
Odze stedilsdfld Gds | 5y j dzd O r lsis[Usjj Sigrs datsBills2 d3fry.
JtetsdL o9 5H dz" | o' yd fmdzw dzd fy ¢ o¢ slsdztsh § da
ftedtcOh jdeds otej d3j dzd. 1 dzd &y @&h Gl s & QUap dz
Hts Bsdij dzls @ 400 ddgided 1 s sdzded Is j dz! dats d3F O«
N5 & (¢t fs.detsiipfse zdesly@ler : o 13 Csu |
sStsydadgoOB dz¢ HOJj sy dBddzed Bzdz § jteots?2 FtetsdL o
st Mis dzts Gdz@ B @ JAsOC Md B 3 o lsstets?2 ftotsdL

4. 10Cdz¢ yj ded §

lJesdLotHdy | WEdEydd oL @3y des Jag MY sdz
LOHOYJl tCs ¢l HOdz' dzgj 2h j o5 3" f dzOdzd tslz § d3
sB dzOtclz ) j dAddizO lsthygdsh | ftesdL otsHde - WEdS yd

¢ dfidsckls j cOlskzter

1. Cardiovascula diseases [electronic resource] // World Health
Organization. URL https//www.who.int/healthtopicdcardiovascular
diseasettab=tabh 1 ( HOIO tBtOMN jddw: 25.03.2022)

2. Breidhardt G. et al. Standards for Analysis of Ventricular Late
Potentials UsingHigh-Resolution or Signalveraged Electrocardiography //
Circulation. 1991. Vol. 83. No. 4. Pp. 148488.

3. Grenke M.A. The research of cardiac cycle onset point detection for
telemedicine application / dzc ¥zL "oSM¥ j B s® sd3dsz dzd VIOyd d
1 mJ [ Hn&Qddz0 2 §ds dzWv | tg jsddy Ot dzts W B2B21 & 1
s OL Rdzta B 1 & O G ddi.fo, @D21,m 193195.

4. Physiobank ATM: PTB Diagnostic ECG Database (ptbdb)
[Electronical Resource]. URL https//archivephysioneiorg/cgi-
bin/atm/ATM ?databaseptbcb ( H Ols© Bt Of jdedw: 01.04. 20

302



/\ius RI1 O/ 2130 RYISUCUVILUVRC 10V oy
R ctdtof?vdf JJlrrciRrRrR rfsurA
I B st 9O 1 sdes O 00 ¢. ¢.
(sOL Odzfn‘ld?B«ﬁHﬁJ@dBdisdilSdlBﬂiﬂsfwﬁ{&diﬁdidzisci
MstczC bktodzsy §BHtOLHjdzjdedd AJjHJ O
BEHY JIsdzsets EZyted yHjdzdw dzOECd ¢AjdHJtcOd
CsOLOdMEd?2 dolzydr 2 yJj ddstec ifseipfipd AfRA?2
)

sOL1 A td1, €. sOLOd

MORPHOFUNCTIONAL CHANGES IN MOUSE HEPATOCYTES
DURING ORAL INTRODUCTION OF DOXYCYCLINE
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Center of RAS, Kazan)
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Abstract
The paper discusses the mechanism of doxycyatideced mouse liver
steatosis.
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Abstract

The article discusses the affeof ATP and norselective P2 receptor
antagonist suramin on the contractility of isolated rat skeletal muscles in normal
conditions and in a model of traumati@dy sciatic nerve denervation.
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INTERCELLULAR SIGNALING
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Abstract

The article discusses intercellular cell signaling. The types of
intercellular signaling, the mechanism of signal transmission between cells are
considered.
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Abstract
This article is devoted to the peculiarities of human perception. The
main channels of obtdimy information are considered and the types of
information according to its degree of awareness are highlighted.
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STUDY OF MORPHOLOGICAL CHANGES IN THE LUMBAR RAT
SPINAL CORD AFTER A WEEKLY READAPTATION AFTER A
WEEKLY HYPOGRAVITATIONAL UNLOADING

Mustakimov S.R.Yaltaeva S.A.
Supervisor: Oksana V. Tyapkina, PhD.
(Kazan Institute of Biochemistry and Biophysics, FRC Kazan Scientific Center
of RAS, Kazan)
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Abstract

In the present study, we studied morphological transformations in the
lumbar spinal cord of rats at the early stageseadaptation after a short stay in
conditions of simulated hypogravitational unloading.
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TRPC-CHANNELS AT MAMMALIAN SKELETAL MUSCLE FIBERS

Nurullin L.F. *2, Volkov E.M?
(*kazan Institute of Biochemistry and Biophysics FIC KSC RAS, K#zaran
State Medical University, Kazan)
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Abstract

The membranes of mouse skeletal muscle fibers include canonical TRP
channels (TRPC) of fousubfamilies, including 7 known classified subtypes.
There is no local concentration of TRPC channels of all subtypes) (1
exclusively in the neuromuscular contact zone.
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Abstract

The article discusses the interaction of students' sensory systems with
the environment, ways fmprove the concentration of attention and the impact
of the interactive learning method on improving the assimilation of
information.
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Abstract
The article describes the current state of acoustic noise the car and the
solution to the problem of its decline.
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Abstract
In this work, we studied morphological transformations in the lumbar
spinal cord of rats after a 4dhy stay in cold exposure.
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Abstract

Today, children and adolescents are active users of the global network,
but most of them are unaware of the threats to their psychological and physical
health, which can be carried by information on the Internet. This article
examines the main problems amgominors that have arisen with the Internet
advent and various solutions to these problems.

The new generation socialization process is actively complemented by
the media and the Global Network. It becomes one of the main socialization
institutions, alog with family and school. However, there is also a downside to
the coin- because of its public availability, information is disseminated through
it, which to one degree or another is potentially dangerous to society. Children
are the most vulnerable tocuinformation, as they are easily exposed to any
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influence. The number of young users is growing rapidly every day. More than
half of underage users browse sites with inappropriate content [1].

In addition, various extremist data or other suspicious mndbion that
children find on the Internet pose a huge threat that harm both themselves and
others. One of the main problems of this kind is gambling addiction, which
leads to severe psychological illnesses. Unfortunately, main problem in Russia
due to thelnternet influence is the suicidal tendencies formation in minors. At
the moment, Russia ranks first in Europe in the number of suicides among
people under the age of majority. The reason for all this is that children literally
perceive everything they sem the global network. At this age, they cannot
distinguish manipulations, reliable information from incorrect, genuine from
imaginary [2].

The daily children's Internet audience is 46% among children under the
age of 14 and 54% among adolescents agetb 15/. During these Internet
sessions children encounter pornography or receive offers to meet in real life
from strangers.

Not only parents and others are interested in the problem of information
security of minors, but also the state, which for manys/eas been improving
the use of the global network for the new generation, taking care of their mental
development, health and wddeing. An example of this is the Federal Law
¢On Protection of Children from I nfo
Developme n't & . Participants in the media
desocialization and deviant behavior development in children. In addition, work
is underway to improve the mechanism for blocking sites on the Global
Network that contain any kind of prohied information for minors. The main
task for the state is to create a completely new media environment that will be
completely safe for the new generation. This environment should be aimed at
the socialization of the younger generation and unleashingehéwe potential
of each child, instilling patriotism from an early age and forming respectful
attitude towards copyright and intellectual property.
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Abstract
The paper discusses the developmenbxifiative stress in the early
stages of postnatal brain development.
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Abstract

This study is dedicated to tyrapez
resolution electrocardiography (HRC G) . Ventricular | ate
detection criterion is designed in according to area under curve of signals.
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EFFECTS OF EXOGENOUS GABA ON DIVISION AND FUSION OF
MYOCYTES IN VITRO
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Abstract

The effect of exogenous gamraminobutyric acid (GABA) on the
processes of division and fusion of myocytes in primary culture was studied. It
was found that the addition of GABA to the culture medium causes a decrease
in the myocyte fusiomdex and an increase in the frequency of their division.
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POSTSYNAPTIC EFFECTS OF ATP IN THE NEUROMUSCULAR
SYNAPSE

Khairullin A.E., Efimova D.V., Grishin S.N.
(Kazan State Medical University, Kazan)
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Abstract

The article discusses the completeness of P2 signaling in the
postsynaptic transmission of the cholinergic synapse. The multidirectional
effects of purines on various types of motors are demonstrated.
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EFFECTS OF POSITIVE MODULATION OF M5
CHOLINORECEPTORS ON THE INTENSITY AND TIMING OF
NEUROSECRETION IN MOUSE MOTOR SYNAPSES

Khamidullina A.A.
Supervisor: Irina V. Kovyazina, senior researcher,
(Kazan State Medical Universiti{azan Institute of Biochestry and
Biophysics of Kazan Scientific Center of RAS, Kazan
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Abstract

The effect of compound V40238429, a positive allosteric modulator of
Ms muscarinic cholinoreceptors, on the amplitude and temporal characteristics
of spontaneous and evoked guidte currents (EPCs), as well as on the
secretion timing estimated from the distribution of synaptic delays of-"one
quantum” EPCs were studied. It svahown that Nl cholinoreceptors regulate
the acetylcholine release from mouse motor nerve endings.
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RECEPTION OF LOW -POWER RADIO STATIONS
Alexandrova V.A.
Supervisor: Radik M. Muratov, Senior Lecturer
(Kazan National Research Technitdhiversity named after A.N. Tupolév
KAl, Kazan)
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Abstract

The article considers a design with an oscillatory circuit formed by the
capacitance and inductance of the antenna. Advantages and disadvantages, as
well as its effectiveness is evaluated.

1. lojHjda]

10 wOmmisswddd 100 Cd5 d BEdf] teOH
ftej H dzj 8 s dzdzs 0 53 Hd Of OL sdzO R L dz0ydlsj dz
ftotslswy j dzgdzgsmlsd 300...400 S ftedjd O
dzOf v 3 j dzdzts Mls ! ljtsde tcOH d 59 tsdzdz" dZzOH Mk
500 €SlIs d tOettyj?2 yYyoOmbsls?2 1 [y dO
ftejorhOl: 100 &SI/ &5 [1].

2. st fr]lstGIzQuo[W OB Ydzs2 Odzls j dzdz

ltojdddzh j mMlso Oz BOsdish dz2" » teOH d sfyls ©
Bisdz 52 Ibjtetedltstedd MdecdzOdsd kHiso dzj Isot

333



sftejHjdzjdedj teOMmf tsdztsy j dzd¥ tOHdtsMIsOdzydd
o fy@fF o' AtHO dL Mttty jyBfiEPls e OH dROHs &
COHdBMsOdyd?2: bttjBlzjlmw Moy dts] EkMistt
f sSHOo dzj dzd W f sd3 n sls Mmdc dzOdzts o teOL dz' n
stodHdujMCd) bhetydashEf] fd]L 5o Ols! IsSttOHC
f sHCdzs yj ded v 9 dzj " dzj 2 O dzls j dzdz" H dzw o
Vijtctodlstso 5E s Odzls;dzdzts/cp ftodJ dgded € O.

t dMmit Al YdzOW Odzls § dzdzO

[ dzv L ssets sy des dmMysdz L s9 Ol 0L
Odzls j dzgdzlz tcOL di3j ssd3 40x40 nd3. stsdzj BOIsj
d BEsMmisdzn 2 Yls dfo desMis! 8 Odzlsj dzdz" , HEsY sdzdzd Is
9 j f! HJOY OL tsdz MtejHdzdr otdzdz  jtoj HOY]
tc O d3ts y dzts 2 O dzls j dzdz" Bsy dets sy j dad Is Htsfiyls (
CteOWdeOds [1] LOeadMmddtsMisd ddzlsj dzipd o dats fiyls
tOMmMfte®dzlsdzd d dz© fkh j dOftew y | ddtsimils! f t5dz
Cll sftejHjdzvjlsmw dO yofmbsly 1 [y dO
mMtsMlsOadls 7 &¢I/ &.

3. 10Cdzs yj ded g

1 ted dLeslstse dzj ded d tc O d3ts Yy dzts 2 O dzls §
tej Ctsd3j dzn Oyd v ds, ftedo jHJ dedz dp dze j IS[ 3tsB S
Hjtejowdsdzkt ©WORBCE ©OL®Rjtesd 4024005 fmd3,
10 ZOHtej L 59 M ddzlsjtco Odzsdz 4 d3dz H dzw
dzi sBrsHd B dZOBsIsOIls! 10 odbitsd HEOdE i
060, 8 &) M "Octd 4 &B.s s HE(dE l<dzdz’ 3
sl Bl ttOHdBftedj BBz O ¢ CBdyods ¢ OB dzf

s dMsC dzdlsj tcOlslzter

1. 1 sdkzzrOdetse [ . 1. 1 OMftesmistcOdsj dad j
91.

2. 1 0dSddz 1. ¢. [Snszddc H twedsis ejOosiziiss tc
| stew yow vgedipEvsdz, 2015, . 375

3. 1wsdwise 1. J. uvjijrnddS¢O wOHdGftodY
¢6f MdedOddkzse [/ [.: s ltjmm, 2001, M.

[al
mn

334



vrs 621. 38

RIAL Ost o1 38 1 ouyYRrRs | [Rst It JA[rwu]
gReU [ [ TReUvOLVARS VUV LU sfrvtffc wvrf}

10¢€dje R.R
1 Okydzr 2 kS seotsHdls i @mnA Izllsusta(b{l&ﬂss fitls@Hed ¢
ftcoj f sHO9 Olsj dz!
(sOLOdMEd?2 dOydsdOdz dz 2 dmidzj Hise Ols j dz
dd3.1 - wizf sig p@s OL Pdz

INFRARED SENSOR IN A MICROPROCESSOR-BASED REMOTE
TEMPERATURE CONTROL SYSTEM

Bakiev I.I.
Supervisor: Radik M. Muratosenior lecturer
(Kazan National Research Technical University named after A.N. Tupolev
KAI, Kazan)
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Abstract

The article discusses the dependence of the relative error of the
measured temperature by infrared sensors used ipndressor systems on
the distance to the surface under study. According to the results of the
experiment, the optimal distance is selected.
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METHOD OF ELECTROLYTE -PLASMA POLISHING OF STAINLESS
STEEL AISI 316L

Belov M.D.,Sokolov V.S.
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(Kazan National Research Technical University named after A.N. Tupolev
KAI, Kazan)
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Abstract

The article will discuss the method of electrolyiasma polishing of
AISI 316L stainless steel, as well as a comparison of the irstiaflace
characteristics with those after polishing.
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RESEARCH OF A METHOD FOR MONITORING THE INTEGRITY
OF THE MONOLITHIC POLYCARBONATE STRUCTURE UNDER
CYCLIC LOADS

Beltyukov S.V., Bobina E.A.
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Abstract

The study of a method for controlling the structural integrity of
monolithic polycarbonate under cyclic loads is discussed in the article. The
influence of external cyclic loads on cracking in polycarbonate has been
established. Structal changes in polycarbonate (appearance of microdefects)
can be detected by decreasing the level of piezoelectric voltage amplitude
compared to the initial level by ~25% for more than b@d cycles, as shown
by experimental studies.
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Abstract

This paper contains the idea of implementing software and hardware for
an adaptie lighting system as built into a mobile vehicle, taking into account
the available technological solutions at a given time.
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Abstract
The article discusses the light sensor BH176302) its working
principle and scope.
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Abstract

The paper considers the analysis of electronic circuits in the LabVIEW
software environment, an automated system for measuringartipditude
frequency characteristics of electronic circuits has been developed, which
allows analysis at specified frequencies.
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Abstract

The block-diagramof a developedlaboratorysetupis desribed The
setup is a robotic hand. The capability of the remote access and control is
provided.
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Abstract

The article discusses a brief analysis of a variety of sensor systems, a
description and the principle of operation of each sensor in a digital laboratory
for conducting a computerized physical experiment.
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Abstract

The article provides a brief overview of the methods of measuring the
pressure of sensors with a sensor based on various sensing elements, as well as
the design and principlef operation of the pressure sensor.

1. JojHjded i

I "desC s ®H Gliofifiddg s Isj edsd dz fdflsj &3 |
sBBL ZOYyos hd2 f(jteoduydz 209 tcj teg tgPdziso @ls fi3g
Emtes2 Mo © MdMmlsjds"r, ftojtsBteOL ks M d2 dzO
d oMmMicskdscBEffHlk dr L sdstesdzdclz | i3lzs WdLdu
EHtsBdzr 2 Hdzw dMftsd L s9 Oded™w fd e dzO cz.

2. Yteddzydty wHj2Mmlsadw HOIyYd< o

r Obyd$¢ HOodzj dedvw MmMmistsdls d,L o | fips figflo @z
Colststes@ s ykze mise dls pdz! gz Rj d3deddej d3jHiflse dzj dz
fnd dzf thictsidgiz" olststed ydetd2 e tZOBDIs dzd y dz' -

351



Csdefls &S mfflefmde 7, HHOERHE ydmdzj H dzw |
Misd HJdzj ded W HOLYyde¢oO M Bi jSIssds d L O
demlstes2Mlso © or 9 sHO ( datg teag@ipd & ddsyd(tE Off i
81t Efmbtes2Misots dzO ‘B Hl§aBLidsdy jdldstg o) jd#

! iLBjlstedyd MS e s, J B3¢ sMis dzts G t5, toj L 5 da
Hi2Mlseadw) , wdLrdud mMedd fOttOd3jIster Clsstc
HOodzj dgdw dL d3d oW j s Mted H' © Y dHSEBMIs,

3. [ibsH" dL A tej ddy HOo dzj dzd W

1 jLelkdadm? &jlstsH dLdjtejddy thdse
ykzefmlseodlsjdz' dzg" » { dzj d3j delsOR dL dBsdesCtedMmls

I i3S sflsdz 2 Bj IstsH sMdes o Odz dzO L O
Ldzj Ssteduj MS B2 v BStsfMisd djyHE 8BS ZOHC O
Bj BBtOdyr s fsHOs Of BEES [ .

] sfidetse § tojL skzOdhdsets &jlssHO dj y d|
YoOMmlstsls Cdzjsdsh jectsmMy Ekftkdesets 1 dj dj
fddzts2 ddzd 71 .

R@zHECIkdodz 2 3j ssH tshdase Odz dzO t6j ¢ d
AZS ) .

] shdzs o § f1/ LBl dzd Ctedyd MEBBEtS a3
frgLdziShtedujmMSd?2 1 WWjiCl, ftod Skttt
Ldzj Slsteduyd MSd2 MdedeOdz, (e steyd sdzOdz' dzr
r.

] shdzs o § dsdzdL Oydtsdzdzsects diBd ssH O dzj
fslssC0O0 ddedL dqtetse Odzadzr = yOMmlsdy [ 2] .

4, 1 0C dzs yj dad §

10 wfdese ftosim deddf Ladz] B ded v HOo dz]
teOL dzd ydzr = ykzemlsadlsj dz@ dzr = L dzj d34 dzlsts e
sfdzs e dz" d3d tsls dzd ud v &i3q tsH dzd gL dsj tedlsj dz
WodweIsiw ftejHjd JLABjtejdd?, HJAOB] U]
Istsydets ls tjedmsteOyddj HDBdEddw,  ARY i
d3G)fr]fr]lsGG)BG)tc;cflsdzr nOt0OC s tod MiedsGeds, tctCotds (s to
LOMNdN j dzdetsfyls d, SdHO d ojdzduydds dLd3jtev]
ftoj sBtcOL 5o Odzedw 9o o' AatsHds?2 Md e dzOdz

s dMsC ddlsjttOlskisr

1. vddwSBs 5.1 . fddzjhddz e@d9Hseo ¢ldzHis.|
O dZOdzdL StsdhstezS yd2 L Otksjyd A l;’tslslstslsq’
d tBOLts9o Oded § : ‘laig~Cdadiousjdbpgisy 2 OddC e (Birtach

2. ¢h . 7 ObYdcd deSJtGdlSJdZJer” fr]dfn
[.: [dt16918924.

352



U [ 004.056.53

Jefir1v1{euvRrR sf1reuvtuorR{ IOV RC wRuU[ ] 8/
vitolfrrrc rfuwuvul [

1 O6dHEZdaddz (. | .
1 Okydzr 2 tekESCwsotsHdlsjdz : 1 Ofr B Izdzdzd dz
(WiHjOd dets] cetfmMkzHOtMmise j dzdetsjy BB HY | Isdes
orfmMhjict BBKOL o Odzedw dzg @ O ®fizig ¢ B o @B Y dzk
sjrdduimcd? hfoskEBdEhprEs QP dd

FEATURES OF DESIGNING OF ACCESS CONTROL SYSTEMS

Zagidullin R.M.
Supervisor: Nasybullin A.R., associate professor, PhD,
(Federal State Budgetary Educational Institutiotof g her Educati on
National Research Technical University named after A.N. Tupkilévl & ,
Kazan

O]
Is

-c

q'w

i wOMhdkslt | d thtej ddshlsd
fl bySd LijddY dh Codhstkdt

dets j dzdfjte d 3y flzdzls e O dzd L 59 Odzdz” = fd 1

filslsjtetso, O IOCY] ftojHdsyjd

dfilsg &3 .

Foagmd

T Es3I R
FTQO0G0T

TEgN &

0]
]
fiyls
sy
Cto
z %

C-XE
gow @

Abstract

The article discusses the features of access control and management
systems in terms of their design and organization of work. The use of
centralized systems based on microcomputers is substantiated, and solutions for
calculating the service life of thestgm are proposed.
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Abstract

The features of the use of addressable LEDs in the creation of human
machine interfaces are considered using the example of an access control and

management system.
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Abstract

This article describes a way to improve the quality of sleep and quick
awakening of a person using smart lighting technology, adjusted depending on
the time of day. Possible models of the implementation of a deviteotding
lighting are presented.
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Abstract

This paper presents the rationale for choosing the use of additive
technologies for the implementation of a compiaped dielectric substrate.
In addition, the technique of applying copper conductors to the implemented
complex substte is consecrated.
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Abstract

The article discusses curreiorming reactions occurring in chemical
current sources. Side chemical and electrochemical reactions have also been
investigated and presented.
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Abstract
This article discusses the main control devices and fhipose in
electronic means.
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Abstract
This article discusses the method of controlling a ighage load, the
principle of operation of a triac, its control from a microcontroller.
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Abstract

The materials of the report discuss a training stand based on STM32,
namely, the characteristics of microcontrollers and boards from
STMicroelectronics and Arduino are compared. The debugging of the STM32
board, which is the basis of the training stasdilso considered.
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INTELLIGENT AUTOMATIC MACHINES FOR INSTALLATION OF
SMD COMPONENTS

Mansurov B.B. Shagvaliev B.R.
Supervisor: Vladislav S. Sokolo8gnior lecturer
(Kazan National Research Technical University named after A.N. Tupolev
KAI, Kazan)
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Abstract
The article discusses intelligent automata by Europlacer for installing
SMD components on printed circuit boards.
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INVESTIGATION OF WAYS TO MODIFY THE SURFACE OF
NICKEL ELECTRODES TO INCREASE THEIR
ELECTROCHEMICAL ACTIVITY
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Mansurov R.N.
(FRC Kazan Scientific Center, Russian Academy of Sciekaean)
Supervisor: Morozov M.V., PhD
(Kazan National Research Technical University nasmier A.N. Tupolev

KAI, Kazan)
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Abstract

The article discusses methods of cleaning nickel electrodes in order to
increase thie electrochemical activity. Experiments have been carried out using
various methods for modifying surfaces, including combinations thereof. The
obtained results were analyzed and the most optimal method of surface
cleaning was chosen in order to improlec&rochemical activity.
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COLOR SHADE RECOGNITION SENSOR TCS3200

Mindubaev B.l. Shagvaliev B.R.
Supervisor: Radik M. Muratosenior lecturer
(Kazan National Research Technical University named after A.N. Tupolev
KAl, Kazan)
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Abstract
The article discusses the TCS3200 color sensor, its operating range. A
typical TCS3200applicationschemas presented
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DEVELOPMENT OF A SYSTEM FOR ACCESS BASED ON NFC
TECHNOLOGIES AND FACE RECOGNITION

Mikhaylov R.1., Chigrunov D.F., Sokolov V.S.
Scientific supervisor: Muratov Radik Maskhutovich, St.Rev.
(Kazan National Research Techni¢#tiversity named after A.N. Tupolev

KAI, Kazan)
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Abstract

This article presents methods for providing secure access to objects
using NFC technologies, working in tandem with a face recognition system.
The technological advantages of the modules are described.
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AUTOMATED SYSTEM FOR MEASURING THE SPECTRAL
CHARACTERISTICS OF ELECTRONIC DEVICES FLUCTUATION
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Supervisor: Evgeny S. Denisov, docent
(Kazan National Research Technical University named after A.N. Tupolev
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Abstract

The article considers a system for measuring spectral characteristics,
with software developed in the LabVIEW development environment. The
results of using a system for measuring the spectral characteristics of electrical
fluctuations of a hydrogen fuelitare presented.
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4 ONSTRUCTION OF POWERFUL CONVERTERS AC-TO-AC
WITH HIGH EFFICIENCY

Nabiullina G.R.
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(Kazan National Research Technical University named after A.N. Tupolev
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Abstract
The article discusses the problems associated with the development of
stabilized softwareontrolled AGAC converters.
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DEVELOPMENT OF A LUMINAIRE CONTROLLED ON THE BASIS
OF A PROXIMITY SENSOR

Nigamatyanov A.R., Mayorov R.A.
SupervisorRadik Maskhutovich Muratov, senior lecturer
(Kazan National Research Technical University named after Pupolevi
KAI, Kazan)
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Abstract
This article describes the operation of lighting devices built on the basis
of proximity sensors in thdomestic sphere.
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HYDROGEN FUEL CELL DIAGNOSTICS SYSTEM BASED ON
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Abstract

The paper proposes a system for diagnosing a hydrogen fuel cell based
on the analysis of relaxation process The system allows you to assess the
technical condition of the fuel cell and adjust its mode of operation if
necessary.
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THE RELEVANCE OF APPLICATION OF THE VL53L5CX MULTI -
ZONE IR RANGEFINDER IN COMPARISON WITH OTHER TYPES
OF RANGING SENSORS

Nurlybayev. M.A., Safiullin I.R, SokolovV.S.
Supervisor: Radik M. Muratov, senior lecturer
(Kazan National Research Technical University named after A.N. Tupolev
KAI, Kazan)
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Abstract

The principle of operation and application of the VL53L5CX
rangefinder is considered. A comparative analysis of the characteristics and
discovery of the advantages and uses of the sensor was made.
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DEVELOPMENT OF A FUNCTIONAL GENERATOR WITH USE OF
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Abstract

The article presents the development of a functional generator for
generating signals of various forms. Presented a circuit diagram and printed
circuit boardof the device.
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