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Abstract
The work presents a fib@ptic strain measurement system for the outer
ring of automotive wheel hub bearing with enhanced metrologedbrmance
and techneeconomic qualities. The system includes at least two addressed fiber
Bragg structures (AFBS) as sensing elements, one of which is used as a
temperature sensor. The work discusses the proposed mathematical and
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computer models, analgal expressions for bearing deformation control as a
function of AFBS central wavelength shifts. The structures of the AFBS
interrogation systems in a fesensor and muklsensor configurations are
described.
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Abstract

The article discusses methods for checking the strength of optical fibers
of cables on existing cable lines and thegiplication in predicting the residual
lifetime of optical cables.
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Abstract

The article considers the possibility of constructing a universal QKD
system based on the electptical AMPM-PMAM scheme, which allows
implementing all previously known PI#M, AM-AM and AM-PM (PM-AM)
schemesThe characteristics of the schemes based on theMygimzovi AM
method and phase switching (PClith the possibility of implementing both a
symmetric AMPGPCAM structure with remodulation and recommutation, and
an assimitric oné with passive filteing of AMPG- FBG/ AWG, as well as a
promising multichannel AMPM scheme based on a subcarrier comb.
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Abstract

In this paper, we consider the process of vortex fiber modes formation
(i.e., carrying the orbital angular momentum) using vortex fiber Bragg gratings
(VFBGs). Within the framework of the article, a geaslzed mathematical
model of VFBG is presented, which includes an arbitrary function of
apodization and chirping, which makes it possible to design gratings that form
vortex modes of a given order for the required frequency range with the
required refledon coefficient. In addition, a matrix method for describing
VFBG is proposed, based on the mathematical basis of the coupled modes



theory and scattering matrices. Simulation of the considered fiber structures is
carried out, the process of converting eartoptical radiation into the radio
range is also considered.
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Abstract

Work on the study of the principles of brain functioning and the
interaction of neurons with each other has been carriedoounore than a
dozen years. The development of neurophysiology, which made it possible to
advance in understanding the ongoing processes, to integrate this knowledge
into the principles of creating an intelligent supercomputer, or into an artificial
intelligence system, would have been impossible without the introduction of
physical and chemical methods for studying living systems.
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Abstract

The paper preséma comparative analysis of the existing techniques for
constructing optical vector analyzers c taking into account their application for
the analysis of multiplicative sensors with polarization multiplexing of the
response.
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Abstract

The report sets the tasks for mgéinsor systems design, which are acute
both in microwave photonics and integrated quantum nekeiproblems of one
time probing plurality of sensors, its discrimination, localization, and increasing
the sensitivity and accuracy of measurements. To solve it, it is supposed, firstly,
to use the principles of constructing a unified field of addressosenand to
probe the I atter by radiati oMorodz ocvobrsh
met hod. Gi ven met hod <consi sts in gen
frequencies based on the amplitygfease transformation of the optical carrier as
in the clasical and in the quantum representatiothe creation of a pair of
entangled photons spaced symmetrically from the suppressed original carrier.
Secondly, operations with oipdnoton fields in realistic conditions is associated
with the need to highlight levant information against the background of
inevitably occurring quantum noises, for which static methods of quantum
detection and tomography of quantum states have to be used. Thirdly, it is
proposed to solve passive and active radar type problems,dratieltransfer of
few-mode microwave photonics technologies to the field of quantum sensors. For
this purpose, system solutions of microwave photonics have to undergo
adaptation to integrated platforms in order to create its element base and to use it
further for implementing muksensor technologies in the integrated quantum
field.
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Abstract

In this paper the proposed theoreticabdel describing the branching
systems in the intermediate range of frequencies was applied in the first time
for description of the living Tulsi (Holy Basil) leaf evolution. The proposed
fitting function that follows from the applied model allows to désx
completely with high accuracy (the fitting error was less than 0.1%) the whole
stages of the temporal evolution of the leaf during 6 days of the impedance
measurements. The fitting parameters that follow from the model enables to
select at least threstages. The first stage can be defined as the conserved vital
leaf activity. It occupies approximately 1 day. Then during next three days the
complex impedance exhibits a quabiaotic behavior, when the behavior of the
imaginary part of the complex impaadce becomes nonmonotone. It can be
defined as the transient stage when t
stage. The last two days correspond to the withering leaf stage. The discovery
of the branching processes in complex biological systems attowsderstand
deeper the transfer charge processes in the intermediate range of available
frequencies scales. Besides, this model implies that new fractal element with
complex conjugated powdaw exponents really exists in nature. Its
experimental confimation can play a key role in explanation of a wide class of
branching processes in complex systems and enrich also the modern theory of
the fractional calculus.

1. Introduction and formulation of the problem

While providing deeper insight into the traasbf charge phenomena in
the intermediate frequency ranges, the concept of mathematical modeling of
branching processes in complex biological systems dealing with the analysis of
temporal evolution of impedance measurements in living Tulsi (Holy Basil)
leaves, a biological object exhibiting sslfnilar/branching processes,
introduced in this paper. Over the last few decades einfgi@dance research,
numerous attempts have been made in modelling the behavior of living
biological objects (such as leavesybjected to biochemical or physiological



changes, due to the variations in experimental or environmental process
conditions while analyzing their seasonal characteristics, physical
characteristics, disease investigation, growth assessments, the effect of
environmental stresses, condition of frost damage, frost hardiness, prediction of
molecular structures and freezing effects. The study of leaves can unveil
different important characteristics such as the presence of damaged tissues &
diseases, the conceation of nutrients, and the rooting ability of the entire
plant. These researches mentioned above, were mostly based on the analysis of
the Electrical Impedance Spectroscopy (EIS) of the living biological objects,
through the measurement of impedances wibtissible variants in terms of
single & double dispersion coefficieAtssed variations of the existing Debye
Relaxation, ColeCole, ColeDavidson, and HavrilialNegami(HN) model. The
extended review related to application of the-RI3 spectroscopy is gan by

the prominent authors actively working in this field [1]. While being unable to
comprehensively explain the deterministic nature of the seemingly randem log
periodic behavior, with their real values of the poveav exponents, these
models can prediche behavior of biological systems with a moderate level of
accuracy (estimated relative error less than 5%). In the most cases, the physical
meaning of these real powkw exponents is remained unclear. Based on the
concept of the branching structureat can be typical for 2D or 3factal
structures, the authors of the paper, successfully portrayed the relevance of
modelling the logperiodic oscillations that earlier were not taken in account. It
implies that in reality the real powtaw exponents dicovered earlier by the
authors of the papers mentioned above should have the coogipigated

part that can play an essential role in research of biological systems having
presumably the selimilar/fractal organization in space and temporal scales,
correspondingly. Highly accurate level of fitting (fitting error less than 0.1%) of
the experimental results of Real & Imaginary part of complex impedances of
fractional capacitors. In the first time, we decided to apply the branching model
developed earliefor time-domain [2] in the frequency domain to analysis of
the temporal evolution of Iliving Tuls
days of impedance measurements, exhibiting a nonlinear dynamic behavior.
While exploring the new fractal element witomplex conjugated powdaw

of exponents, the fitting parameters of the proposed mathematical model,
enable the selection of at least sequential three stages as conservation of vital
leaf activity (lasts for approximately 1 day), quakaotic behavior @r about

three days) and eventually to the withering stage (last two days of impedance
measurements) of Tulsi leaves. Based on the proposed theoretical model that is
suitable for consideration of a wide class of branching processes and valid in
some interradiate frequency scales it becomes possible to derive the fitting



function for description of the impedance measurements in the frequency
domain for some classes of complex biological systems. As it has been
mentioned above, the proposed fitting functicasvapplied for the fitting of the
measured complex impedances in the biological object as Tulsi (Holy Basil)
leaf (Latin name:"Ocimum tenuiflorum™). The basic aim of these -ime
consuming impedance measurements is the following: (a) the testing of the
propcsed model to the fitting of real data; (b) the tracking of the leaf evolution
during 6 days related to successive impedance measurements; (c) qualitative
explanation of this phenomenon in terms of the obtained fitting parameters.

2. Description of the breching processes in fractal systems

In paper [2] one of us (RRN) proposed the theory of the Hikav
signals that can be observed in many systems subjected by-ld@ock
excitations. The response followed after this impact excitation starts from
minimal initial values then it increases and achieves a maximal value and then
it decreases again up to its minimal values. However, all examples shown in [2]
were considered in timdomain. In the frequency domain these shock
excitations should have their specifiehaviors and cannot follow to the simple
blow-like scenario mentioned above. The collective excitation of a possible
branching processydm the mathematical point of view, should be described
by the product

N AN
P)=0gf(z% § @(pgna n B In( f(z”))<§’exis( S(3
n=0 =0 (]_)

It is possibé to show that only asymptotic behavior of expression (1) in
the intermediate scale is important. Skipping the mathematical manipulations
one can derive the desired mathematical expressions that are suitable for the
fitting purposes.

ReL (x)= X, + m OAgiex{ % rKéé[ AgFe (X As F3$
k=1 , (2a)

ImL(x) = ng gexp(x) a&[AGFe(® A R Xk
=1 . (2b)

Here the variable=In(w) is dimensionless variable, where the current
frequency w is normalized for 1 Hz, the functionSc(X) and Fs(x) are
determined by the following expressions



Fc, (X)) =& cos( WX ,Fg (X =& si{ Wk
_2pk

In x 3)

Analysis of expressions (2) shows that we have two nonlinear
parametersn and W. If these parameters can be found then other fitting
parameters asto, m Ac, g and two sets of coefficientAf, As}, { AG, AS}
determining logperiodic decompositionsf the functions Rel|(x)] and Im
[L(X)] can be found by the linear least square method (LLSM). The final fit of
the measured impedances is expressed by these relationships

FitfRe@ )] @xp(ReL & ) Fit (M2 )] @ exp Int €)

Unfortunately, the limited number of the allowedgpa does not allow
to demonstrate the figures that follow from the fitting of the formulas (2) to real
data. The total set of the measured data includes 69 measurements, in total.

3. Conclusions

Concluding this final section, we should stress also theovatig
important moments. The results obtained in this paper open new possibilities in
detection of a wide class of branching systems in complex biological systems
with clearly expressed fractal geometry as leaves, stems of different plants, the
intrinsic kranching form of different vegetables (onions, Brussels sprouts etc.)
fruits (apples, grapes etc.) and trees of different types. Highly likely, this
process exists in mushroom spawns and other biological objects. It is
interesting to note also that the posed function (1), being written in the form
of the Laplace image, represents itself the mathematical expression for a fractal
element containing a set of the complex conjugated ptaveexponents. It is
necessary to stress also that these branchingsses taking place in nature
one can serve an analogy for different communication sets: (a) for radio/tele
communication systems, for railway nets, distribution of the streets in large
cities, sewerage systems etc. Being mapped, these communication systems
remind a Ahuge fractured |l eafodo and, t
proposed in this paper and in [2] can be applied for them also. Any system of
such kind has a random or regular fractal geometry and needs in optimization.
Probably, this optinzation can be taken from the fractal distribution of
different plants that are met in nature.
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Abstract

In the electrodynamic calculatioof microwave (EHF) devices using
methods that lead to algorithms in an open form, strict integral relations
(representations) are very useful: Lorentz lemma, reciprocity theorem,
orthogonality condition for eigenwaves, etc. of the results obtained, their
convergence improves, and in some cases the calculation of characteristics that
cannot be calculated without the indicated representations. Integral
representations are a record of the equations of electrodynamics (in any unified
form) and their solutiong one or another generalized form, linking in general
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the electromagnetic fields in electrodynamic structures described by boundary
value problems.
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COMPLEX FOR ADAPTIVE COMPENS ATION OF DISPERSION
DISTORTIONS IN TRANSIONOSPHERIC WIDEBAND RADIO
CHANNELS FOR INCREASING EFFICIENCY OF SATELLITE

COMMUNICATION

Ryabova N. V., Kislitsin AA.
(Volga State University of Technology, Yosh&da)
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Abstract

Paper presents the solution of the topical scientific and technical problem of
the development of the method of adaptive compensatiatidpersion distortions
in transionospheric wideband radio channels to increase the throughput and noise
immunity of satellite communication systems. There is presented the software
hardware complex for overcoming the effect of frequency dispersion badbe
method of inverse filtering with periodic training of the compensator.
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TO THE QUESTION OF THE IMPLEMENTATION OF DISTANCE
LEARNING. EXPERIENCE OF DISTANCE TEACHING OF THE
DI SCI PLI NE APHYSI CAL CULTURE AND SPC
PANDEMIC

Yusupov Sh.R, Pokrovskaya T.Yu, Titova E.B.
(Kazan NationhResearch Technical University named after A.N. Tupolev
KAI, Kazan)
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Abstract

In the context of the global coronavirus pandemic, traditional social
communications are in a deep crisis. In domestic universities, training with the
use of technical means and informatidgechnologies necessary for the
implementation of educational programs is widely implemented. Within the
framework of this article, the features plfiysical culture and sports online
classes on the LMS Blackboard platform at the Kazan National Research
Technical University (KNRTUKAI) are considered
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Abstract

The article discusses the modeling of the process of regulation of the
level of glycemia in patients with type 1 diabetes mellitus. The main provisions
and principles of stabilization and prediction of the level of glycemia in the
bloodare considered.
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Abstract

In the article we discuss about the possibility of applying a new method
of signal analysis’ the method of three exponents. The main method of
constructing correlg fitting functions is described and graphs that confirm
the effectiveness of this method are presented.
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Abstract

A method for increasing the accuracy andanging the information
capacity of a hybrid micromechanical gyroscope, based on the use of the
modulation principle of information pickup and processing, has discussed.
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Abstract

The article discusses the analysis of the resonant pressure measurement
method, describes the principle of this method, its adems and
disadvantages.
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Abstract

The article discusses the mathematical modeling of Fano resonance
based on two coupled oscillatory circuits. The derivation of the main
parameters of the Fano resonance is presented and the aofallysisrequency
characteristics at their change is carried out.
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Abstract

The article discusses the psychophysiological aspects of information
perception. A specific group of information peption by a person is
considered.

1. 1lo9jHjded]

o Fyilstsds SCStsi3f! silsjtedL Oydd 9 B sdzt "
OClkzOdz d&20 Isj &3O o tsMyftedwisdw ddztt sted3OY(d «
CslsstcOW f sHOJ Isfmw 9 ddzlsj todzj Is § 9 cOL
Mudlos h djmw ddasjste jj i@ g dail dstsd@Etp s ¢ 2 § dat
WOoOCktse, mMsBrisd?2, O OS] WwWodz ded 2, 9r
sBteOBSISE j . vsO0Cddy tBtOLtd dJdW stedzOyd*®
tcOMMdBOIstcd o Ols ! co¢ sHddz dtL 9 Oy dzr 2 WG
Yyjzse j €O 9 yj dzs .

2. 1Mmd-odqiigSegsce shftedvIsd]

Ismftedvisdy Mmistetsdls! v f f§sdsh ¢ ] daf
sBtcOBBISS ] oMy Os hdr o BGwcOddL &3 Mdc daC
§f sdzlz yJ dzd W ddat stedsOydd HJdzw Isiywa toc ol O, d
MdcdzOdzdL Jtekzs h Ow s mMsmistsmidqd B w2z Otz «
Tt od sy Ji Glsdd droj slseo j yos how L O fJjtjHO
sj z0 o fJtesmMistcOdzmlsea jS;iclzy § @Is | tettsy jsfHly d Ode" |1



Yjzso j SO dJdW stedsOyds s odzjhdajdz oBsdtey .
fsHGetelzy (fr : C s dzls O CalsCllhy)  (dfs fyw J @dz® itzls dOw
tsBtsdev dzd § ) .

)| ddztt stedz3Oydsdedzsdz  slssEC s tej Hj dzv

dzj stsL dzOo Oj BOW JdeW stedzZOYydw, f jtejHOo O &3
] mMeweLd ig! LiIsdd3 otsLdzd S OJ Is dzj 5B A
L Z0dzdesflsd HBslsdo OBPg S sBPaFdE W pL C

)] Msotej dBj dedats? d dz¥f SteROYJ sdzdes? Mtsj HES2 .
3. [BLG

tOdz M j MudlOdsm:', vyt d&sLe 3jMmkSts
ddz or fsdzdgv dz fpo ts8 Csde toj Isdglz ® LOHO
ktsteOL o dzj Is dzj dzdzOw M) j Is'  dzj 2 tededfiastea O dat t
iSk ofjBdedscts K®OMhIlsOBO, B' &ZO f il
vOCYj] ofwidzddztsfm: , vyt bk &sLEO fMmEhj
g. 1 jtoOw Mfmjls: (dMmfsdddlsjd d@oOvw) &l
tow (fOomide dzOv) L O H jitizdO cdiyipzisOyfH
stedzOydd, Ibtejls! v (L dOydBsmisd) s j
JHjdvjlk Ldoydashls: Jdistedoydd.

4 J dzdzOwv dJ ¥ st 3Oy d sdzdzOV fMtej HO
1 j BdHiMmwisd dzjl ydeddzdL Oydw Is
d odHi . 5lislQEsp 8fSdiedpiz
J m%Jﬂw ipwes | fEBERRHERE | oo § B
L Odzts iy uls ts R dlsjShkte® dzj 2 tots dzdz
EClktO IthGthde kfw o yjdwrn LWWiCIsd
BHWIMY o ©OLd 7 kEyOmlsSOR &L cO.
Rotls ftesBd BO. [ yydojd o cdijtedd
Hizs fno B t5SH dzlz © B dzzlsz ftosotsHddy L O
LT SO, Wdd &, deter, dasotsfmisd). R Gt
fyls BsL 6O, ks §OfMmfmde dzOwW fsHOo &V j s
tslstwjjelsdz € tsdzls j dzls, sts 1 dzgj teedw H&zVuUEE hdzi
JMlsy dBsLe afOHOjIs o Mfwyck.

[snud, Coltster | (sMistw dzdes f sSilstej B dzw 5 |
Csdzse Iz, B mMdzvls Misjtej tsisdff dats, h OB dzts dzdet
slsCter sd?2 d dL d3j dzj ded 2, ot O Yodite j. BWR {f itslertsh
ks, Yt 90% 1 dzjtecdd KsLe bkObdls ¢O¢
tcOB IS gdzd EkyjsBr", GH] 9© BMdesea dzsdy =~ 5
Yjdkse j§ fsmMewhOjls otjd" SlH' R0 fscdsh
Yicets foshmsts Obktty ddgdgflmy Ciglstsac) @ dgsh
ZOSsHdkMY o MSOHJ] Ysttedkdtetse Odzdv d Mt

5.10¢dr otmftedwisdw dJdaW stedzOyd d

e
;)
©
&
Q.
U:Q—&

gTa~c

0G0 O0FTVONL
Ng oG o

N <

c
(
|
]



Yjdse jSk 5 fwdesHj ftdvwisdyj dOB d

WstedzsORd, (i sz o §fwoMmdzjHdzjj otej d3v M
B3d ded BOdzd L ds. MRELEZOHEBEB®O jIsw, Yl &jr OdedL
odHBe ddaWstedsOydd dadzjsls, C0O0¢ wBhdj ffiy
so¢ d MmyjydW¥dud M¢ Gjos ysint sy ddseflEd. §te
dd¥ stedzOydvw, ClststcOW fsHlse jtey HOjIs ja
fr lsOs Isfw LfGsfiglisi @vdsls ¢ MtsB fise j dade B j)YH
OClkdoedtekzs smw B &ZOMId oL ¢O, Clsster j

e OCydji?2 d&O bkcetL kz. B 13 Msseh OF s
Sy dzts?2 s OdzdlW tfcfiplpyfddi. H s Odzd d  toed dzd dzOdzd 2 y ¢
ts dzd B ' dzd dzdZ Bdgdy H §zd B j 6 O dzO &3] . I mwiydzd dzts fiy
dmmdzi Hseo Oded ™ ¢ Bylsd daj dL &3 dzv dzd Mot d
L OV o dzjudkdPdzd tets® Odzd | BsLEO 0L O0dts, Y
oslsdztsh jdzdd Mmoetsdn ZBj Y Hjdzd?2 dmfrilskzj d3r
OCIkdoedesmis'dHdetbdzeis O dgjjodzO d GMMistctse Ctso 52 t
s, StSEHO MlsOaddzdm:!' HtoH Mdds] ddwy
IaBLcOMO®ZO 0OCIsdo datsfyls ¢ MmMilsd §OMMde dztse s

6.1 0Cdzs yJj dad J

I Mbotej i34 dedesdz B Cozf yHa e BOYJIls ¢
NdL dzgg dztse j € O, d Bl Istscts, CoO¢, COCddz ¢t
Csdzlsj S Mssd3 5dzO ftoj f sHdztsmd Ismw LOadMm(d
BOded f ZdqzOpdfz t sIsh ddz! H, M OL Os Mmots? dzj
9 dzOH | j Is d dzb sleEs3Oyd JZDH j j Is i3d tc ts dze BN dz
fst stsdzgz dzs Hd tOLHjdzwe hdj sO¢C k¥ ) d Is sy
Gdzts ¢ sy d mdzj dzdz | fslstsCd ddW stcdzOydd, H s
B IsSHORB]. [ uyddz? o0Oydets dzOkzydls! mw o
dLeadzj € Ols! sk Ltsdaslkskzse Mmjtj Hddz, Cslsts

gf dMsC dzdlsj tcOlskzter

1. dIsHOBT Bistcr odzdwes hdj dzgO fMmdeasWdL.
ddeW stedzOydd [ € dzj € Istetsdedzr 2
URL:http://sciforeduru/systentfiles/articlegpdf/10baiguzhirb-19z.pdf

2. dls@B)dE sdzse dyj MEdj B3 » Oded L d3" 9 tsf
[ € dzj € Istctsdzdz 2 tG
URL:https//studmeorg/369959pedagogiképsihologicheskiemehanizmy vos
privatiya informatsii

3.4l1sOIsThHe brainds defi avhiat doesihmebrton e t w
us? [ ¢ dzj ¢ Is te ts dzdz’ URL: thtip&l/emenfiijemediationblogcomthe-
brainsdefaultmodenetworkwhatdoesit-meanto-us

4 ¢ B StcdzefLlCO s s jRs M tedwW iIsdw [URIdz) € Istet
http://infographeru/tagzakonyvospriyatiyd



http://sciforedu.ru/system/files/articles/pdf/10baiguzhin5-19z.pdf
https://studme.org/369959/pedagogika/psihologicheskie_mehanizmy_vospriyatiya_informatsii
https://studme.org/369959/pedagogika/psihologicheskie_mehanizmy_vospriyatiya_informatsii
https://www.themeditationblog.com/the-brains-default-mode-network-what-does-it-mean-to-us/
https://www.themeditationblog.com/the-brains-default-mode-network-what-does-it-mean-to-us/
http://infographer.ru/tag/zakony-vospriyatiya/

v s 695.2. 3

ITJTRCVURL 8610 ¢ wlcRrR b 1sdd yeruRwl [
lrteroyr RUASTS OARR

l Odzdzdzdzd dz t . f ., sO2ttsh joa0O r. 1., ¢
(1 sotsdyyMCd2 cetfmMkzHOteMmise jdade” 2 kdado j o
Jd¥ stcd3OgdOGgRrR, ¢E. wOBRBOLO)

INFLUENCE OF THE MEMORY COMMUNICATION CHANNEL ON
THE QUALITY OF INFORMATION TRANSMISSION

Valiullin R.M., Kayrosheva Z.B., Akhmadullin LY.
(Povolzhskiy State University of Telecommunication and InformiafRSUTI,
Samara)

¢ dzdzsls Oy dw

] MOl j BMEYHOjlsMw oddwddj d&Rdesc
COushigoj toj HOo O) Bs?2 dda¥ StekOYdd. ) 6o jH,
SHdsdkzEYyj osets d HokrdzEyj otsets G§ OdzOdzO
MtejHdzai CoOOHEBOdU] M2 fctejh dshisd sk &

Abstract

The article discusses the effect of multipath of a communicatianne
on the quality of transmitted information. The analytical calculations of single
beam and doublbeam channels are performed and the dependence of the RMS
error on the signatio-noise ratio is presented.
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Abstract

The article discusses the peculiarity of the Lismlzage in comparison
with similar analogs. The explanation of the choice of this programming
language and its positive aspects
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Abstract

In this paper, we consider a method for calculating the wave impedance
of a halfopen coaxial line using a numerical calculation of electromagnetic
fields.
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Abstract
The article describes the blocks of the conversion channel that are part
of the signal processing block of amitag meter.

1. Introduction

This paper describes the development of a model of the conversion
channel included in the signal processing unit of thenmamk sensor. A
digitized signal is fed into the block, which is integrated, the maximum point is
found, and the time of passage of the mark is calculated. Time interval, the
beginning of which corresponds to the moment of generation of the ion tag, and
the end of which corresponds to the moment of crossing the boundary of the
base distance. Based on theration of the time interval in the signal
processing unit, the air flow rate is calculated [1].

2. Anemometer

The airspeed meter works as follows. In accordance with a given
program, the signal processing unit generates pulses at the control output at a



certain frequency, which start the highltage pulse generator. A short high
voltage pulse is applied to a spark or corona gap and causes a spark or corona
breakdown, respectively. As a result of the breakdown in the vicinity of the
spark gap, the air i®nized, and ions with an electric charge are formed, thus
forming an ion mark, which moves with the air flow.

When a charged ion mark passes near the electrode, a current pulse is
induced on the latter, which is amplified by a preamplifier. This sigrfadiso
an analogo-digital converter, the digitized signal is then fed to the signal
processing unit, in which the signal is integrated, the maximum point is found,
and the mark travel time is calculated. Since digital information is required to
transmit information via a wireless channel, the structural and functional
diagram has been changed. The master generator and the tag recorder are
combined into one common unitthe signal processing unit. In this way, a
variable pulse generation frequency canabhieved, thereby reducing power
consumption.

The model of the conversion channel included in the signal processing
unit of the iontag air velocity meter contains the following units:

1. The block for setting the characteristics of the ionic tag.

This blockis necessary to set the air flow rate, the amplitude of the
useful signal and the amplitude of the white noise.

2. A useful signal shaping unit.

This block is required to generate a useful signal with the specified
parameters. The block for issuing a usefignal is implemented on the
"Formula" element. The useful signal function is the following function:

0t it ot 0 tQt! :
where A is a constant, the gain of the amplifier; ¢onstant, depends on the
parameters of the receiving electrode; V is the speed of the mark; L is the base
distance.

To simulate and simulate a signal fiigital processing, it is hecessary
to set the signal discretely, with an array of data; to implement this, the For
loop was applied, where 10000 is the number of cycles (the number of samples
for one measurement), 0.01 is the sampling time in milliseconds

3. White noise overlay block.

This block is necessary to superimpose white noise on the signal issued
from the useful signal shaping unit. The block is necessary to approximate the
signal model to the real one. The block is implemented with one element
"Gaussian white noise". The number of elements in the array is the same as the
number of loops.

4. Signal processing unit.



This block implements a signal processing algorithm that is as close as
possible to the original (in discrete form, using the functionslaai on the
microcontroller). The processing block contains an integrator, the function of
which is:

After integration, the maximum point is determined. The element "Array
max & min" is used for this.

The time of flight of the label is equal to the number of the array
element at the maximum multiplied by the sampling time. Thedseequal to
the ratio of the base distance and the time of flight of the mark.

5. Information output block.

The information output unit is used to display on the computer monitor
the graph of the useful signal, the signal with superimposed white noise, the
time interval and the calculated speed. To reduce the error, each speed value is
calculated as the average of 10 measurements.

3. Conclusion

Thus, in this article, the principle of operation of the device was
considered. The blocks of the transformatibarmmnel model are also described.
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Abstract

This thesis discusses the prohleof improving the quality of data
transmission in digital communication systems. The work was performed using
the MATLAB software. Simulation results and system block diagram are
presented.
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Abstract
This thesis discusses the problem of efree data transmission. Known
waysof solvingthis problemarecompared
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Abstract

This paper is about multichannel rotation junction of coaxial cylinder of
big inner diameter. There are discussed: synthesis problems, their solutions and
simulation results.
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Abstract

This article discusses MBHRA reflector discretization models
appropriate for fi a ¢ o ihsnt and: ther impaETipono x i m
achievable signal computation accuracy.
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Abstract

The problem of model developing for lithium battery relaxation
processes esed by a load variation is considered. Model is based on second
order equivalent electrical circuit. It is shown that model could be used to
provide parameter identification and considered as a basis for perspective
diagnostics means.
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DEVELOPMENT OF DIAGNOSTIC FLUCTUATION NOISE MODEL
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Abstract

The problem of fluctuation noise model development is considered for
hydrogen fuel cells (FC). The proposed model provides possibility of online
diagnostics during FC normal operation. Simulation of fluctuation and noise
phenomena and identification of reliable diagnostic features could be
performed with the model. Furthermotbe provided model makes parameter
identification based on fluctuation power spectrum possible.
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Abstract

This paper discusses the advantages of developing an innovative
multifunctional window. It will allow you to watch movies, search for
information on the Internet, exchange instant messages, listemusic,
darkening from excessive light, video surveillance in the building and from the
street, without "eating" the usable area.
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Abstract

Methods for surfaced job of cressuntry skis Teflon sliding surface for
increasing their efficiency are considered in that papexraft shown that the
overdrive of Teflon sliding surface of cressuntry skis is growing with the
temperature more than ultragh molecular weight polyethylene UHMWPE
sliding surface of crossountry skis. The best sliding performance of skis with
Teflon sliding surfaces is achieved by using a deep shtainshlift for freshly



fallen finegrained snow. The best sliding performance of skis with Teflon
sliding surfaces is achieved using arsXht ai ns hl iemtdepth fo? 0 N
coarsegrained snow, contaminated route and warm weather.
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Abstract

The efficiency of integral electtioermal anticing system (IAIS) with
hydrophobic surface of heating elements is considered in that paper. The
periodical regime can be using due to the hydrophobic surface heating
elements. So the energy consumption can be reducing. It is shown that the
energy efficiency of the proposed IAIS is i:% higher than the energy
efficiency of typical electrothermal artiing system.
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Abstract

The article discusses the development ofmhorne ATC transponder
with an ICAO encoder request code decoder and a -thuse sidelobe
suppression circuit on request. Théagram of the aircraft transponderis
presented
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Abstract

The article calculates a mathematianodel of a Bragg microwave
structure, which is a periodic dielectric layer in a coaxial waveguide, and
considers the influence of the main electrical and geometric parameters of the
structure on the shape of the frequency characteristics of scattering.
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ANALYSIS OF MODELS OF RADIO -ELECTRONIC MEANS
IN ORDER TO INCREASE THEIR RELIABILITY

Zagidullin R.M.
Supervisor: ldiatulov Z.R.
(Kazan National Research Technical University named after A.N. Tupolev
KAI, Kazan)

¢ dzdzsls Oy dw

]l MmlsOls! j fJtjHdEZOCOjIsmw &ilstsH tfilsddd
tOH B84 dzj C stetsdzdzr - ftej HMise . l 9o sHWIsw
Eftesmisdls: ftsyj M ttOmMyy sO0 IsOCtsets f OO

Abstract

The article proposes a method for optimgitihe process of modeling
radio-electronic means. Three parameters are introduced to simplify the process
of calculating such a parameter as reliability.
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DESIGNING REFLECTOR ANTENNAS USING ELECT RODYNAMIC
SIMULAT ION
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Abstract

The article explores the issue of designing reflector antennas. The
researches were conducted by comparing results, obtained by calculation and
by the method of electrodynamic modeling.
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DEVELOPMENT OF A VECTOR REFLECTOMETER FOR
MICROWAVE SENSORS

Ishkaev T.M., Suleymanov A.l
Supervisor: Aydar R. NasibulliiRustem R. Samigullin
(Kazan National Research Technical University named after A.N. Tupolev
KAI, Kazan)
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Abstract

The report presents the main results of the development of a portable
vector network analyzeredigned to measure the parameters of microwave
sensors. The principle of operation of the meter and its main characteristics are
considered.
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Abstract

This paper presents the main results of modeling a periodic Bragg
structure made in the form of a microstriprismission line with a nonplanar
conductor shape. Theext contains the investigated model and its
characteristics
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DEVELOPMENT OF A PRINTED STRIP VIBRATOR FOR SHIP
NAVIGATION SYSTEMS

Karimov A.R.
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Abstract

This article discusses the development of stapigation systems, in
particular the topology of the printed circuit board of a strip vibrator intended
for use in ship navigation systems.
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RESEARCH OF POWERFUL AMPLIFIER OF LOW FREQUENCY
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Abstract

The article discusses the influence of nonlinear distortion caused by the
"dead" time of the output stage of the amiglif The diagram of the halfridge
output stage of the amplifier is presented its characteristics are investigated
depending on the change in the "dead" operation.
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MODELING THE RADIAL CONTROL LOOP OF THE ACTIVE
MAGNETIC BEARING SYSTEM

Kirsanov A.Y., Galiev A.R.
(Kazan National Researchechnical University named after A.N. Tupadlev
KAl, Kazan)
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Abstract

The article presents the program model of a radial control loop that is
part of the active magnetic bearing control system for rotary machines. The
model is aimed to synthesize the controller on the basis of predefined
requirements for the entire control loop. The polynomial method of synthesis is
implemented in the model.
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EDDY CURRENT MEASUREMENT METHODS
Kislitsyn G.Y.
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KAl, Kazan)

¢ dzdzsls Oy dw

] MlsOls' jvwisffitcd otfstead dzayd {f * tOL OB BISCd
odrtcjlssCtsoattsets HOILYdJS O Hdzw gL d3j o dzd W
ztsdey j oMAB) ( dgj MEzh jes oddzsO o jtlssdy SO
BOIjtedOdZzZO 116 u.

Abstract

The paper presents the principles of modeling of the eddy cseasbr
for measuring the thickness of the anode (Al203) coating of the helicopter
main rotor spar made ¢f16 v material.
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DEVELOPMENT OF A VOLUMETRIC RING RESONATOR FOR USE
AS A MICROWAVE SENSOR

Korkina A.R.
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Abstract

In this thesis discusses the method of creating a voliomeng
resonator for determining the characteristics of liquids based on striped
transmission lines. The model of the microwave sensor is presented, the
distribution of the electric field on different resonant frequencies is
investigated.
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ANALYSIS OF THE INDUCTIVE METHOD PRESSURE
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Abstract

The article discusses a method for measuring pressure in liquid and
gaseous media, based on the registration of closed induction currents (Foucault
currents), describes the principle of this method, its advantages and
disadvantages.
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WIRELESS SENSOR NETWORK BASED ON DIRECT CHAOTIC
TRANSCEIVERS

Maksimov M.A.
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Abstract

The article discusses the structure and principles of building wireless
sensor networks using chaotic transceivers. A comparison of chaotic signals
with classical systems with a wide frequency range is presented.
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ANALYSIS OF ERRORS IN THE MEASURING CHANNEL OF TRUE
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Abstract

The paper discusses the main errors that affect the accuracy of
measuring the magnitude and angle of the direction of the air flow. The
analysis of the statiand dynamic accuracy of the measuring channel is carried
out.

1. Introduction

Nowadays, more and more often helicopters are used to solve certain
issues of military tasks or tasks of a civilian nature, rather than -sinad
aircraft. In this regard, greasing safety and minimizing emergency situations
has a fundamental goal in the design and production of Russian helicopter
technology. One of the main problems in measuring the true airspeed and slip
angle is the presence of errors [1].



2. Analysis of satic and dynamic errors

To calculate the static error, it is necessary to determine the
requirements for the sensors of primary information, channels for converting
and processing information, therefore, their romansquare valuesf random
errors.

The variance of the total static error of the channel being designed is
determined from the real valuesf the random errors of the primary
information sensors, the analtmdigital converter and the information
processing device.

Then it is necessary tetermine the variance of the total dynamic error
of the measuring channel. The solution of this problem is carried out using the
equation of variance of a random dynamic error and its reduction to a tabular
integral. Next, we determine the dynamic erodrthe unoptimized channel
(before filtering):

Si=si+s? 1)
Where 5%q’5§ are the variances of the intrinsic and forced
components of the error of the unoptimized channel.
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The calculationsf%d sg of the variance of the intrinsic and forced

components of the error is made separately.
The variance of the intrinsic component of the error of the unoptimized
channel is found as follows:
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To find the dispersion othe forced component of the error of the
unoptimized channel, we will carry out the following calculations:

2
,_ 17 Ke®  .cal
o= 5 dw.
2,0_J1+ 2XTs+T°s” (a+ S)L=,-W

As a result of the calculation, we obtain the total variance of the error of
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the unoptimized true airspeed channel draddlip angle.

3. Conclusion

Calculations of the main components of the measuring channel errors
have been made. The dynamic accuracy of the measuring channel can be
increased by using optimal line filters.
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Abstract

In this paper, we consider the technique of artificial aging of olive oil by
exposure to ultraviolet rays, used in the calibration procedure of a resonant
microwave sensor to monitor the level of degradation etadil.
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This article provides an overview of LoRaWAN technology. The
advantages and disadvantages of the technology are analyzed, as well as testing
of the Acsip S76G radio communication modules.
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Abstract

The report discusses the result of the development of a device to
measure the parameters of microwave metamaterials. The design of the device
is presented. As well ahe calculation results performed in electromagnetic
modeling software package.
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Abstract

We present a mobile application for fast calculations of a signal
attenuation caused by its propagation over a radio channel. The development
process of this application described in this article.
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Abstract
The article describes the mathematical modeling of various schemes for

generating higivoltage pulses.

1. Introdiction

Currently the constantly developing electronic base allows us to create
measuring devices with many times the overcoming characteristics of outdated,
but still used devices. Miniature autonomous devices with wireless data
transmission are becomingcheasingly popular. For this device, the supply
elements electrical capacity is a serious limitation. It is worth noting that to
increase the device battery life, two way can be determined: increasing the
electrical capacity or reducing energy consumptlarthe first case, both the
dimensions and the device weight increase, while in the second case, the
developing complexity the device increases.

2. Generator simulation



This meter main consumer is a tag generator, in which it is necessary to
generate a gh-voltage pulse (10 20 kV). This generator typical diagram is
shown in Fig. 1.
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Fig. 1- High-voltage pulse generator typical circuit

Here, the main elements are the key and the transformer. A transistor,
thyristor, or dinistor can be used as a kelye Bimulation was carried out in the
Multisim environment. Transformer with a ratio is 1:1000.

If a dinistor is used as a key, the generator is uncontrolled in the
frequency and time of opening the key. These characteristics are configured
only by the cirait elements. There is no sense to consider this circuit as
energyefficient.

When using a thyristor circuit, it is possible to change the generation
frequency. The opening time is changed only by the circuit parameters. It is
worth noting that in this gemmator, the transformer can only be connected in
direct connection, cause the reverse connection is possible only when the
current through the transformer is rapidly cut off, but the thyristor closes only
when the current through it drops to about zeraueml Because of this, the
maximum voltage at the output of this generator will be equal to the following
ratio:

Y Y z7Q

Simulations in the Multisim environment showed that the transient
process lasts too long, the maximum output voltage is approximately equal to
the input voltage multiplied by the conversion factor (5V at the input and
5000V at the output). It is important that in the thyristor circuit, it is necessary
to select a capacitor for the opening time, so that the transformer does not go
into saturation, which happened in my experiment.



When powered by a battery circuit, thepply voltage will be
approximately 3V (by two 1.5 V batteries), so the transformer's conversion
factor should be greater than 3000, which greatly affects the size of the
transformer and significantly narrows the search for readgle ones. Or there
is a ned to use stepp converters, which at low consumption give low
efficiency, due to which they significantly increase the consumption of the
circuit.

When using a transistor as a key in the circuit, it becomes possible to
adjust both the generation frequgnand the pulses duration. It is more
appropriate to use a fieleffect transistor as a power transistor, cause its
closing time is an order lower than the bipolar one, which allows the
transformer to be used in reverse connection. The bipolar tranststor |
opening voltage can be noted, but the development ofdiédt transistors led
to the appearance of fiekffect transistors with an opening voltage lower of 2
volts at the gate.

Simulation in the Multisim environment showed that the reverse ltag
is an order higher than the forward voltage (25000V vs. 5000V). It is worth
noting that the output voltage and current also depends on the opening time of
the transistor. At a low supply voltage, the saturation of the transformer comes
quite quickly, andn order to get a tag with a sufficient charge, it is possible to
supply several short pulses, thereby increasing the energy of the tag. The real
tests with a higtvoltage transformer showed that the energy per discharge, the
output voltage of whichis@pr oxi mately 15 KkV, is abo
100 OA at 10 Hz and 3V power supply.

3. Conclusion

Thus, it should be concluded that the use of a modern electronic base
and the conscious application of technologies can significantly reduce the
power conamption of meters, which in turn increases the autonomous
operation of the device.
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Abstract

The article discusses an algorithm providesiltiple beam hybrid
antennaeflector profile estimation via processing antenna array signals.
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Abstract
This paper describes the design principles of a precision positioning
manipulator. Designetb hold printed circuit boards in position when mounting

electronic components on the surface of a printed circuit board.
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Abstract

The article discusses a method for controlling humidity and temperature
in the technological process aficrowave processing of horse manure using
aresonant sensor based on a symmetrical strip line. A model of a resonant
planarring sensor is presented, and its resonant characteristics are investigated.
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Abstract

The article discusses a way to create metamaterials using additive
technologies. A model of a metamaterial based on ABS plastic and barium
titanate is presented, and its characteristics are measured.
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Abstract

The article presents the results of a study to determine the coupling
coefficient between antennas in the form of asymmetric vibrators. The
researches were carried out by comparing the results obtained experimentally
and by the method of electhgrmamic modeling.
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Abstract

The article discusses a question of determination the minimal distance
when standard methods the electromagnetic field calculations are correct.
Calculated results and electro dynamic simulation results areazethp
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PHASED ANTENNA ARRAYS

FilyasovaV.l., PokrovskayaT.Y.
(Kazan National Research Technical University named after A.N. Tupolev
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Abstract

The paperinvestigateghe problemof electromagneticompatibility in
receiving antennas. Theapplication of phased antenna arrays for the
constructiorof scanningdirectionalantennass analyzed.
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DEVELOPMENT OF A PLANAR RESONATOR FOR USE AS A
MICROWAVE SENSOR
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(Kazan National Research Technical University named after A.N. Tupolev
KAl, Kazan)

Ty
RSO
5.

1

M)y HOj Ismw B IstsH ML H O da
OttOCIsjtedMmisd ¢ NdHGEBMIs§ 2 dzO0 1
. 1t HMNls O @zZlf U@ ¢ s H ¢ Bz dzpH B o O dzts
dud Misets fesdzv dzO ttOL dz" = toj L s5dz0dz

Abstract

The article discusses a method for creating a planar resonator for
detemining the characteristics of liquids based on strip transmission lines. A
model of a microwave sensor is presented, and the distribution of the electric
field at different resonance frequencies is investigated.
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Abstract

Thearticle discussea model of localizabn of a sound source based on
an estimated time of arrival acoustic signals. A mathematical implementation of
the algorithm for estimating the difference in the delay time of acoustic signals
recorded by distributed acoustic sensors is presented.
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Abstract

The article examines the influence of the tolerances of the polarization
section on the ellipticity coefficient. The research was carried out by
electrodynamic modeling of the electromatjc field polarizer and subsequent
application of the obtained results in calculations.
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Abstract

The article presents the results of the studg cbmputer model of the
sensor at various values of the dielectric constant of the measured substance.
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Abstract

The article discusses a method for determining the parameters of the
measured substance usingnecrowave sensor and software for processing the
measurement results.
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Abstract

In paper the variations of focusing field characteristics with errors of
medium parameters determination are studied.
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APPLICATION OF FREQUENCY SELECTIVE SURFACES
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Abstract

The article considers the relevance of the study of new coatings, with the
ability to control their characterist. A review of existing methods for creating
frequencyselective surfaces is given.
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CALCULATION OF PARAMETERS OF FREQUENCY -SELECTIVE
SURFACES

Velikokon R.V, Sharonov D.E.
(Kazan National Research Technical University named after A.N. Tupolev
KAl, Kazan)
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Abstract

The article considers the relevance of thelgtof new coatings, with the
ability to control their characteristics. A review of existing methods for creating
frequencyselective surfaces is given.
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Abstract

The results of the development and research of the &araboratory
wor k ¢Researacunt ogfenehat €Cé in the cou
signals" are presented in the article.
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SPECTRAL ANALYSIS OF SIGNALS OF THE DMITRIEV -KISLOV
SYSTEM

Shorkin S.P.
Supervisor: Loginov S.S., professor
(Kazan National Research Technical University named Aftd. Tupolev
KAI, Kazan)

¢ dzdzsls Oy dw
| HOd&s?2 ©OBGl] tOMNBOstEdsdhhdisro.q.
lesosHdlMY MijClicOd dr 2 O dzO dald fi) dgsas @20 dz

Abstract
In this paper, the DmitrieKislov generator is considered. Spectral
analyss of the signals of the Dmitrieislov system is carried out.
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Abstract

The arti cl eFBGbased dampirgg foece control system.
Computer simulation of the rtisensor system has been carried out.
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Abstract
In this work, an experimental study of the clamping force control system
based-FBG: 2°
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MATHEMATICAL MODELING OF THE REFLECTION SPECTRUM
OF A CHIRPED FIBER BRAGG GRATING
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Abstract
This paper presents a method for modeling a chirped fiber Bragg
grating.
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Abstract
This paper discusses the methods and technologies for recording CFBG.
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Abstract

This article discussesn ultra-high resolutionoptical vectoranalyzerfor
studyingoptical elementswith arbitraryspectralcharacteristicsA model of an
optical vector aalyzer is presented, its spectral characteristics are investigated.
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Abstract

The aticle deals with the issue of measuring and controlling the
parameters of a higholtage AC circuit. A useful model of a fibeptic sensor
based on the magnetostriction effect, the main component of which is a fiber
Bragg grid, is proposed.
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SELECTION OF ADJUSTMENT PARAMETERS OF THE WELDED
CONNECTION OF ASYMETRIC MICROSTRUCTURED FIBER WITH
STANDARD
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Abstract

In this work, an experimental testing of the choice of gedmetr
parameters for aligning the ligbarrying region of standard telecommunication
and microstructured, type "ShiftCore", quartz optical fibers was carried out,
based on a standard set of a field welding machine.
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CONTROL OF THE LONGITUDINAL FORCE ACTING ON THE
CONTACT PATCH OF TIRE USING MICROWAVE -PHOTONIC
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Abstract

This paper discusses the principle of mess the longitudinal
deformation of tires using fibeptic sensors. This parameter in the contact
patch allows measuring the force of the tire's longitudinal grip.
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Abstract

The article discusses a method for interrogating fiptic Bragg 2’
structures for se in inclinometers. Determination of the displacement of the
center frequencies is carried out according to the result of processing the signal
of beats of optical frequencies on the photodetector, according to the
parameters of which the applied physifialds are judged.
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Abstract
The article presents a method for interrogating fiyetic Bragg 2’
structures for use in inclinometers.
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This paper presents an optoelectronic circuit of the -hatage bus
temperature control system and the design of the seodgr b
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Abstract
The paper describes the concept of constructing a pertihlice for

interrogating fiberoptic sensors, which is based on the transformation
"wavelength shift amplitude”.
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Abstract
The paper presents the results of mactuféng and testing a portable
device for interrogating fibeoptic sensors.
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PHASE AND AMPLITUDE VECTOR ANALYZERS
FOR SYMMETRIC OPTICAL STRUCTURES

Vasilets A.A., Maltsev A.V., Tyazhelova A.A., Sarvarova L.M.
(Kazan National Research Technical University pdrafter A.N. Tupolev
KAl, Kazan)
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Abstract

Over the past three yeasgveral papers by the Chinese scientific school
Z. Chen have been published, devoted to the development of symmetric OVAs
based on amplitude and phase modulators. The main disadvantage of these
schemes is the influence on the measurement accuracy oftipeents at the
higher sidg W Idrequencies, as a rule, third order. In this report, we analyze
the impact of the above errors on measurements, which are not explicitly
reflected in the articles by Z. Chen.

RMfsdz? L v W OLBe" 2 dBsHEZEY IS, st lsd-
YOMmstsisdis kdzdtolz j MW tcOH d s YRMIis th ks dzd3ds tc Ip §f d30
9 CloA. 1 Objd3 MdedzOdz ] Hots2 dzs? BBECSo S
9 biffsdkz] sy EfMktts2fksot, W thistwir dcC
dfmfr s 9 0% s tsHJdzOCMSDL g0 " Y3 clzddsjizdzjdatsd ¥ o



M ~OLOCIsjtedmMlsdcOd3d ¢ jtcd HOUd
19 ).G¢

kjiflsdtel ] c

§§l1 0 1
0 i

o)
{ dMieflj SttOd d j
o ABH,| () EOLEY SEKO,
d Ysktsfted BzdSO (&)

| OdBfddlszHdgsd SHEZE 55

nOLOCkjtedmisdCd

OB tsylkz® syt iz,

Uil
f sdzj

L A1

z ) dztsth s | of tsfoadipis s dadf W
dzrO? | figdsc dpO d2 et
dzj dz, Q¢ GCts CAa@ telgfsim.z d2f e 5o Odzdz 2
Is § i (OUd) j dissty  tizjindstsds'? ndste
S 6] HiY devhiscfeifeVdz@E OLO fdsdshls.

B
LsdzgHdtelze h

bifMsdk) Bscts f
(OHOfsdteso Odzts

sfldud M
OdY dzd Is Iz ¢

tdMiet2j CbteOd dF j RO©OCkjtedmlsdSd L tsdzH
%O or ntH] OB ddlskzHdses [[A (0), Isjf
d Weksftedj BzdSO (o) (OHOfldEEo O

s O0Cdd3 tsB WO B, B"dHBAESE HESE OL Odzts.
sf MBS dzdlsj eOlskzter
1. Morozov O. et al. Ultrahighresolution optical vector analyzers //
Photonics- 2020.- V.7.-~ 1 P.14.

2. [ stetsL 859 [ . ] . d Hts. t OHdBW BIstscC
dqozlsj stese Oydd SHdtsIsdf dz" = d D tsdztsq s dadzptsT
sBi jHJdz] dzdzr = ) ctelzf f &z /! AdLdSCO

6OHdslsj o dzd Wj M 2047- ufyd BRI & -321



3. 1Oofiddzjy o6.6¢. d Hts. wdddilstdyd
TOLOCIkjtdLOydd MijCkeOd d 2 §O0LOd) st
fls skzQe  / /- CAfsfisspéBGy.” 7 (-1u6 7-P1.5



¢fVJ RGPV L3 Jrsuft13B 61V OfRYOUJ
R [ Ut RY1T 3IM JIURY[HSRM HUt USUULL
lomddziy ¢. ¢. , IOdzJu;a . 1., uvwyj dzse
(sOLOdMC d?2 dzOydtsdzOdz' dzr 2 d fridipiede]j onj st frfsls) jdis

dd3.1 Wi sdg s OL Pdz

AMPLITUDE -PHASE VECTOR ANALYZER
FOR SYMMETRIC OPTICAL STRUCTURES

Vasilets A.A., Maltsev A.V., Tyazhelova A.A., Sarvarova L.M.
(Kazan National Research Technical University named after A.N. Tupolev
KAl, Kazan)
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Abstract

The block diagram and the principg} operation of a symmetrical OVA
based on twdband amplitudgophase modulation with carrier pressure, without
the influence of higher harmonics on the measurement error, are presented.
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INVESTIGATION OF THE CHARACTERISTICS OF ADHESIVE
COMPOSITIONS FOR FIBER -OPTIC PRESSURE SENSORS
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(Kazan National Research Technical University named after A.N. Tupolev
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Abstract

The article provides an overview of the characteristicspacialized
adhesives used for mounting strain gauges, taking into account their possibility
of using them for the manufacture of sensitive elements of-fipc pressure
and strain sensors.

1. JlejHjdaj

U J dzL s H @lsiylets HOLYyd¢, ftoj sBtcPdztf§ h d2
dzOlsWé|Zsz,cng, 9jfm d Is.H 9 dL d3j dgj dzd j 4dz;

r w

64 j dzdv sj e sHOUJS O &0 g
dff sdz’ L 2% sfw 6OL dzdydz' § Cdzjd, dd3j s dd3q

1) sBj My Jyudls: fjtejHOYL q dzlt ts te B0
fsejtendesMmisd Isj dasl sHOIYJS Iz;

2) o j Misdedesl sl §sdL Zyj Mls! (&6 0L O
oL dzd € OsLhed Af defafisd ydesmisd € dzj v ;

3) sBd Mt judls: 1 dzj ChtesdL sdzw yde Isj dz



lodHk ftjHi WoadWjdi3r &3 IstejBtsoa Odzdw o5 d
Cdzj jorn MmMsMmlsOatte, otLddCOjls dzgj 8BRBH(JC
Hdzw fisiBydidzdy btsydesets Mmdzv Isdw dhfmdzi HEzJ dBs

2. [BLBt tr 0O Cdzjjo'n MMmlsOeatse HA

]l OBl ©OMMdislstej dz CO¢ lsioyd Mise
mMdgj m* C¢r 20 d u 6 u¢VYishayl-Bendaf0).L OtclzB j ¥ dzgr §

2.1. CfsSmdwd ¥ codafffd e di Mo s2Mmlis

1) ) dzOydlsj dz@ dzOw dzOH j y desfyls! Mmyd § dzd o

2) rdLdzi My smsedetsMmilsy Hts 2,5 yomtse -

3) lttsydsimls! Cdzj jotets Meyj Hygodgidad w1 Of
¢ eyl fnlBBf*?dﬁJ USBHs®0 180/ nd

4) (O0BBUd) HOGJHHOT BO® * shw 66 tcd s,
Hts +125 AC,-50 0f P 2s®q AC

2.2 gd3j M 1 f 520 HzIRte dip dissdizlizj Rlg j Is to O d

vCud fHtoj HdOL dzgOYj dz Hdzv tslse jtey HJ dzdw

1 5C0OL O dd Mmdkjmd +-F6CHJds ks tcidsis fzzv

Do MsCdj (ohHypfdenbhsr Mes2fise O]

2) MM ~rdddudméd EfmMsts2ydsaO ¢ o

B 4 dzL d dzlz, 5jsteOn dzste 3§ Is O dzlz, a3d dzj tc O dz' dzfs
tcOMmls o st ts d3;

3) oBL B3 detsfls HisBdIs! v dBROC Md 3Oz &
f tetsL to Oy dztxfrsidin Cdts 27 dulRf Misslsr fetsHEZS ydd;

2. 3. sdzj 2Bovhids héaly0 .M Rd3j 4 Is Mmdzj HEzE h d ]

1) Il sHMists2¢d2, SOC Y J 5B &ZOH O Is fi
9BLHj2MIse dw ds;

2) oy oL sdz Isj 3 J cOlskzte ftedectsHdz = |
50AC Hts 180AC;

3) sdzj?2 ftedeslbH jfiacd dz¢ | BREWOO ALK O 8IS

4) Cdzj 2 ML HOd M jydodz dats H dzw 74
Mfd ydodzdL qteseo Odzdz" = Mmj demtstetso ;

3. 1 0Cdzs yJ dzed g

1Tz ftesojH]dz SBLiISKE ROtOCIsjtedmlsds d
Cdzj Jorn MtsMisOotse, §toddd dav jsdg', = MH dzvy J dgtisd
o tsL di3sy detsmis d dmf sdz! L s Oded v  HBdz6 d WL igSsosat
HOyd&tseo HOodzjdzgdw d HJWBStedsOydd.

sf MBS dzdlsj eOlskzter

1. Silkor URL: http://silkor.com.ua/en/epoxyroducts/epoxyesinED-
20. html (HOBLO BBKOMNjddw: 19.03.2021).

2. Allbiz URL: https://cremi-by.all.biz/en/vk9-glue-from-1-kg-g460745
(HOISO ©tBWKOMN jddw: 20.03.2021).



3l dzdvded] BsHdWIdSCOYydd 1 ifsSCimMdudy = € dz
&z0 tjMmMkztemdk:® f totsydats myls ¢ Cdzj jorn ftsd H
http:/iviamwor ks . ru/ ru/ articl es?2#1032021d=1586



vrs 543.275.08: 621.383.001. 2

1ot ol v RrRr ¥ J[J13Zr\VRC S1vIt4LURY[HS
moétdsuvsrtrReBRS L Oy 1 3m [yt
ljHjtedzdS 800 5. .
1 Okydzr 2 tekSCtSotsHdIsjdz : sdmddzr [ .}

(sOLOdMNSd?2 dOydsdod d 2 JhhdjHss Olsj d
dd3.1 . Wz sig @@ OL P dz
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Abstract

This paper presents the results of a study of the influence of the thermal
lens effect on the energy characteristics of gas lasers.
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ANALYSIS OF RECORDING TECHNOLOGIES FOR ADDRESSED
FIBER BRAGG STRUCTURES

Gubaidullin R.R., Khabibullina D.R.
(Kazan National Research Technical University named after A.N. Tupolev
KAl, Kazan)
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Abstract
The article discusses and compares the methods of recording addressed
fiber Bragg structures (AFBS) and conventional FBGs.
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SIMULATION O F MULTI -ADRESSED FIBER BRAGG STRUCTURES
USING A GAUSSLIKE FUNCTION

Gubaidullin R.R., Mochalova E.V.
(Kazan National Research Technical University named after A.N. Tupolev

KAl, Kazan)
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Abstract

The article discusses the pilskty of modeling the responses of three
frequency multadressed fiber Bragg structures using Gaussian distribution
functions, which are the development of fiber Bragg structures with two
frequency addressing.
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TRASS-SEARCHING SYSTEMS BASED ON ACOUSTO-OPTICAL
METHODS FOR FULLY DIELECTRIC OPTICAL CABLE
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(Povolzhskiy State University of Telecommunications and Int@siaPSUTI,
Samara)

¢ dzdzsls Oy dw

J H5C dzZOH ftodo jHifdsd ffEeons & Isftdoffphst
OCkfmMbbssflsdujMSdn HBjssHtse. 1twsdLojH]d
sHddd distsydd Stsd3 atsLHj2Msody dzO o sdzts €
sBJ jJHJdz) dede’ 3 o fdf'ls b WREifiC tsp 1 dzs i Is ts
My sdz' L so Odzed j &5 Oo Istsdzts dzdz’ n Btse  dz' dzf A
oaBLHj2MIlsadw.

Abstract

The article provides an overview of trasearch applications of acousto
optic methods. A comparative analysis of methods with one sourc8usfrice
on the fiber and with several sources combined into a system was carried out.
Routesearch methods using autonomous mobile sources of acoustic impact are
proposed.
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DEVELOPMENT OF AN OPTICAL RAYLEIGH SCATTERING
REFLECTOMETER

Evgeniev K.I.
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Abstract
In this paper, we discuss the principle of @®n of an optical
Rayleigh scattering reflectometer.
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Abstract

The result of this work was the creation of a differential mode delay
(DMZ) map of a microstructured "Star2" optical fiber with inducddral
(about 66 rpm), and a comparative analysis of the difference in readings when a
multimode optical fiber with a DMZ "A4 # 1" was connected to the circuit.
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Abstract

The article discusses the application of the method of optical
heterodyning as a shaper of RF signals with a low level of phase noise, as well
as for the implementation of a cobat receiving path of optical signals.
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Abstract

The article discusses the development of the design and manufacturing
technology of a solar battery for an automatic weathemwostafhe use of solar
panels to facilitate the operation of the weather station is being considered.
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Abstract

A turbidimetric photometer with a pulsed mode of operation of a light
source is analyzed in the materials. It allows one to conduct sedimentatio
studies of nanoscale objects with a process duration of more than 500 hours.
The functional diagram of the laboratory sample is described and experimental
studies of some of its characteristics are given.
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MICROWAVE -PHOTONIC SYSTEM FOR ESTIMATING THE
EXTERNAL LOAD ACTING ON THE ROLLING BEARING
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Abstract

In this paper, a microwavghotonic measuring system of the load acting
on a rolling bearing were proposed, using the example of a rolling bearing of a
car wheel hub with a fixed outer ring.
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ON THE ISSUE OF DETERMINING THE CONCENTRATION OF
ANTIBIOTICS IN A SOLUTIO N BY THE UV SPECTRUM

Kashtanova N. M.Jvanova G. A.
(Kazan State Medical University, Kagan
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Abstract
The possibility of determining the concentration da#fataxime in
solution by the UV spectrum is considered.

J H

delsdSqd COC dzj COwMmlse j deder j Mitsy
disjdzj 2 rdddstlsjOfjolsdujmsédn

s dzj @O ROStetticc Odalts s kA s jiz6
ok h jats LOBtsdzj 9 Oded W ( dzd B t5 d2O
)

Is

7

Is

N & %
—mnozmxer
ggUooo

TS TS
OO

SWhjj otjdw dLojMmisds SCtds 1
% ofmjn dL e j Misdz n OdzsdB dtsilsd

o, 99—
o
&R

Iq_.m-

8 &

&dh ' GCsds 200 MejHddz dd?2

g 0 =@g-§
S

L 9 Oy dzj@RdzAd2d L), Is tLHdots te ™ 2 o fyff |
q¥dcoydd, sO¢ d Ctdststsdzw

OdzelsdedtslsdS s wWodzw e Isfigw My j
sMCtsf dw), O Hdhv SCtdhduyshlss jd
Cts

dz

= >
=
oX
I
U:‘S,B-q@-.q—-

Q—
==

teOL dzd ydets?2 Ctsdzyj dzesteOydd .
r d oigd IstsHT . RiMmMdzj Hise Odzed v
cadBOPOL Isezsis L d3j te dzd 2 BlIs 2

¢
gqw.
H O dzdztse? dzwig Asails r  Lfilptfyid Sodsftg ts ou Ats O ls ¢
©
(074

S £ JIcF-T
= "y r

=3
L~8



[BBGOL YY" Cslstsa ddzd ! yJj # BiglOK e (k@dd j «
fls d dendgdidsss H j . 1 sfmEtsd Ck M jSChtetsW tslsts
dzv jlsiw or MsSCsykofMmlsadlsj dzi dzr o5, W tslstsd3j
deyj dzls e ®ApgG/2d3dk.0 viIsse' bkd3jdz hdls! shds!
Ctetsdz0o j MC d, dd FojdzdydeOsls Hts KOS
He ded v .

tdLkd sOIsT . JfMUJﬁQﬂSd@ZQJWJﬁWB@WM@d@C
(fesdLosumbes [[[ csbdEOwi® [[rsf{e) @
1), daf MsHjteyOhdj f¢setyd § Yddimd (+
fesimtesjdz ccOWdS LOadMmdBsmisd BRGNS
[ Odzdz" 2 CeOWd¢ dimf sdz' L s9 Odzfyw H dzv ts
YjWss0SmMddkO o twOMse st .

2. {(dLkd IsOlsr .

10z f s dzfiglf J4F sten  tyQ iy dsasto e B0 ( f tetsd
{ ¢ s tsdi3f Odzd v resde) e OL dzd Y dzts 2 ¢ sdz
HjtyOhdj (¢Bsyd BdSfqeddi M ¢ O szgztzgl
Stesj dz GteOWd¢C LOoadMmMddtsMmisd tsfilsdyd ME
O dzdz" 2 GtGOwcfQ cffntjisdzJLisaOdzan H dzv ts
slsOC fid BO o Ofjlso tste

tdmioaAiy j CIster ttOMlso stese YJ WslsOC Md B0 tc O

3. 1 0Cdz yJ ded J
ITwodzj dzO oL By desfls! St Hjdjddwy ¢
©OMo Sty f € s ds.



gff  deckls j eOlskzter
1. Microwave technologies in industry, living systems and
telecommunications Vedenkin D.A. et al. tutorial / 2013.0L Odz |,
Cl1 BetsjLdzOdedj &, 214 M.
2. dgfetoOw uv. R., Jtedhddz 4.1 ., sOhMIsOdzso
Cdzj Clstetsd3OG ded Is dz" o ts dzdz' sflsduyj ME Gt ;
BdstsBi j SIsOdqd sOLOdz : RLHOIs] dzi1fijfls2e s s O



ufs 681.586.5

T{fdsdi vyl uvryrasodc RV O |
rendtgArRrR JTrtuffruvrde [ ]

stsCMOdese R. 1., AOtHjjO [ .U., stffBd
(sOLOdMS 2 dz2OydtsdzOdzr dzr 2 dMmMmdzj His9 Ols j dz!
dd3.1 - wizf sig p@s OL Pdz

FIBER OPTICAL SYSTEM FOR HELICOPTER BLADE
DEFORMATION MONITORING
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(Kazan National Research Technical University named after A.N. Tupolev
KAl, Kazan)

¢ dzdzsls Oy dw

| hHOdhs?2 ©OBBlk] ©OMMEskE)d &jlstH
fteddydf O Hi2Mmsodw MdMisj &3r  Hlj Wtk e @afP 2
dzsf OfMmlsj 2 dgj Mkh jets o ddalsO.

Abstract

In this paper, a method dbrming the basic principle aheasurement
system operation for determining the deformations of the rotor blades is
considered.
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Abstract

The paper presents the prerequisites for the development of a
methodology for accelerated life testing of filmgatic sensors.
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MULTI -SENSOR MICROWAVE PHOTONIC SYSTEMS
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Abstract
Possibilities of using linearly chirped FBGs with address information
recorded in them for creating mu$iensor radigphonic systems are
presented.

[Bhj2 fsBdj B2 Sfitesho &GOMhHds O
tejhjlstse (1at) o MmJdhMsted = MdMmisj 3OR W
dMfsd LEzjd 2 fedststess, tBEMdss dj ddow
sftetsmMO d d@lzd! sqdy§fdzjSChmdiptesQizdy § e @I G2
sjrdtsdzsed?2 d&zdz sdfdzj SMdteseo Odedw d tsifte
00 dar B W QACHSfstda@'dgfo Oj 3" j HOYydSd daj wo
st sk dsetsj f§jtjCterisdj MmMiijClktss |4
shdBC O3 L d3j tej dzd 2 .

ltetsistsy tej M J dzd jdz' deCRonQ o] 90 Hofefij tintslzr =
Bl cetsamMCdn MmtekzClskzte (¢Jiu), OCn ¢
sflduiMitd otdsSdi, Sttt j ftod dzOftsC
ZzOL j todets G 5 dL dzz yj ded w s} e QO fids 3§ dzteds



OCkjtedMisdit? Wothddby®L ®djs {Hsalm wa@
@Odz, ©OLdsMmls! &ixHkz YOMsskOodkd C sl
dujmMsdn yofmbksls J &OSsHdkMY o ©LOF
G fls zOw YOMmisslsO &jyHE Hobkd® YOfssIs
iMmds? YoMt . d ALY Sy Odntsisis ©2 ffluped
dud médn §sdzij?2 d daj Bjdvjlsmw §tod |
o .

1 0Csdzsd3j tedg" d@3 wodzw jIsfpw fitejatH Bls ¢
st ftsLeotdwjls dzj ssdzt $ 5 ttOMmh dtedIs! Ot
dfmisj i3r , des d f wsafrtefj g dzj Gzt Y dztayfy lsizls o O dz!
slsH j dz dzts2 Bdzs ¢ 5 OH toj fdats 2 Btcl GeGso ME 52
Wy dzw 8 Is fyw IStej n ¢ sd3f dzj dzls dz" | o6l 1w, O dzO dz
sfdMmOdedz &5 a7 hj. 1 ftshmdzjHdzgj i3 Mz yOj tsH
ddzd Ikted OHtej MO.

1 Oy dzr o3 s ls dixf qzf -RafAs f d tets o O dzdzts 2 (JvY)
SHdsR] tedzs?2 11t WwWeodwjbfmw Its, vyt JjJj I
HiWstedkOydd ddzd Isj 3 J teOlskter , otsLHj2Mise
Metste] J sls sj BB J teOlskzter / HjWsStedBOYJdJ, 9
SlsHjdz dezs ] Sryafze dqaid jifsde. O3d, [ v 1t dst
ssdz €65 L dzgOyddedd Wdrdudi mME&s?2 o j dzdydde ,
ssySj o' fdzdzj des dL d3j toj ded J . R sdz' L 2w
ZOftedd3j 6, Isj B j Okl W ydes EYyOMmilst &
Zyomlss e dv KOC s  ydzOw SHdzstetsH dzOw |
5 &R, O &dded BOdz dztsj twWOMMIissWdzdj 3 % HLE
sBr ydzs SeteOded yj des 10 i3d3, Isd § gvupdz@iyds, H ded
fslsj dzydoOodz dzs sy ils dd3j Is ftesmiste OdzMmlis ©
SHOE & & dzdzd B ste®@. & HBEZzes?2 Miststtsd , |
CoOGw@Mmt tcj Hj dzj dadz" 2 HOIsyd¢: fsSHSB WS ©H

OCIsdo dzOW Hdzd 2O vyYkofmlsedlsj dz' detsets 1 dzj d3j d
HiWwstedOoydd ddd ISJd3114tGOlslzth, d J 8 waf h § o
sj B jteObkte"r ( WsttdBOydd. | Obudsd [ v.
mMdMmlsj Bz Isq’tstsfr]o, Ylsts  BSHdstetsHdz J 11
ftodd3sj dagj ded v fdzsy detsets d CtetsBSLHSSEE dd
lIsséts dzgj HEMISOKS O o MistelzCskztcksyfjvmllsiofts ¢
WOLBoMAedetse . { ddzd ©3O dz¢ dzts § 9 tsdzdats o 5§ e
s5C OB oL cOydsmlsd HBdyds Bfils! dzi o3
Bd dzd B3Odz! desy WAL U MEsy wWOMMIssWdadj BN

MHo detse fMEdhls@dd™ j 2V 5 f ts dzkz g Pz Wi dzp dgafizy " o
9 s dzdz, d&z0f ted d3d te, 0, 2 dads, WOoLBO " 2 fMH o
tcOMmMmistswdzedd ©® 15 d&3d3. 10 [ Ylilt HAzBdks?2 -5



WOLtse" R MHeadcete, titejHjdvehdn 1 CodHdHf
OHtejMder | Mot2Mmlsa ® COYHEB2 tojh jlCd.

t OBBlsOdzdzf dt@& o tOMRBEOr EtMikzHOhise j da
SOR o Mslke jlsmiseodd ) -082020d%1h(frse2G2p d3 )
0020).



ufs 681.586.5

rdf1adttefrrrveoec svoarf?20 Jeou? 1Tat ]
dUOAR[1LOL1LIM L OdLTUYISOM
[ dfOdzdStse s. ¢. l esMC oW Ctso
1 Oz ydz 2 mEQBaBqubﬁm ¢ 2@ "azyfse d

(sOLOdMEd?2 dOydsdOdz dr 2 dMmMmdzj His9 Ols j dz
d&.1 . wefsig s OL P dz

LONG-TERM STABILITY OF FBG UNDER STATIONARY LOADS

Lipatnikov K.A., Proskuryakov A.D.
Supervisor: Artem A. Kuznetsov, assooofp
(Kazan National Research Technical University named after A.N. Tupolev
KAl, Kazan)

¢ dzdzsls Oy dw

] tGOBtslsJ q’teq’aJHszf 1 CMmYf § tod d3gd dzls Odz' o
wo dzj dzd W Hicd 2W 0O yj dzZistcOdzt dzts 2 H dzd dz' o fs
ey "jlbscd fted MsOYFsdOtcazst BRGEAZL § ©d yd
w9 dzj dad W .

Abstract

The paper presents experimental data on the study of the phenomenon of
drift of the central wavelength of a fiber Bragg grating under stationary loads
and a possible cause of this phenomenon.

1. JlejHjdaj
] ®ztsC 5 dzdzOV B ot ¢ ¢ tzaufiPI®is C to s sl U@ M S s ¢ t

MjteHyjoddzi Stltstetsets fsCOL O dz o] dztsk
flosHSdz desd3 dzOf 6O dzj dad . ] SHBsB dZzOW S
HdMCte] Isdzlz ® H dzd dziz 9 ts dzdz dL dzz ygJ ded v,

sflsdEyidiz oatsdsCdkkz. 1 jttjH LOfdMm: s 11 i
oBHBtSHESA HMAv ftsorh jddw Wlssylzefmise dlIs
Edz stcOW dtsdzj stsosets dL dzzeyj ded w Ystegdtelz j
felsid3 dz0o jHj dzgdese s f 5C OL Olsj dzw  ff to] dzts 3oz

2. [fdmOdedj +SMfJjteddi dlsO
]l ©H | tCMmf jteddsj dzs© 1 at B dzd teOL H
Blstsy )Y dedz” § d dgj Slstsy Y dzde” § . [Istsyy ] dadz" |



sjtedRiddud M52 GBSl Hjdddo2 yofmtse, dzj t
yqdCdzz dzj fHsHe jweOdzdMm! . [ 0Odzjj Hej Gtk
fls Oy dissilsrtc o 5L Hj 2 Mise d5 Sis jo3YIlg je@jsdzded & 5
sjujdedd {Istsets otej Bijded k2 tjhjlsts¢ dzOB dz¢
otsdzdz" . 1 dyd dO tedmiEzdSj 1 f tod oijHHgjdRW 1 €
Hdzd dz@ o tsdzde” sl o tcj d3j dad .

¢) Bty )y ddezow | 1) dzj slstsy g dadzOv
tdmir e 2W Hdzdde otsdzde ©ls o t6j d3j dad

10 ftodo jHjdedgr 7 CcteOWdEOR o dHdets, Yls
Ld2Oydilsj dz' dzts 3§ dz* M j , fts MteOodzj dzds M
otsdzdz toj " JIssC:

1dzOyodzts + €My j ted &3] BB, BE & degz dztz@y s s
1568, 95 dzdz;

1Csddi Ymy j tod oz dzls OT 1 sy 5 g9 2zdz@ilz, 1 dzj Sls &
1568, 5 dzis.

1 tod yd dets 2 LIstsgts Htcj 2 WO wg dzw jIsfpw |
O BHBESHO dL BflduyuimMitets ot dzO ftsH o

3. 10Cdzs yj ded g

R L ftcdo jHJ dedzr m tejLkdz sOIsse L CMmY J
fmMdajze h 2 o 9 tsH: ftci Ho OtedIsj dz' dzr 2 tslsy da

Hicj 2W O Hdzddz otsdzdzr . [ HZOS B orf BtcOdzdz 2
& HE tsqlzfnlsngr“ LdzOyj ded?2. 1ted tsflsd
9 ts dzdg' By dz e Misd ¢  &ddzd Bz Bz, Yls &

qLd3;thEszOﬂz'OQISJteqfnlqu Mmd demtstedz” = MdMmis g
sfdmMsse ddlksj Ozt
1. SkL dzj ytsoe, o. . ]l sdzts € s dzdz” | B
Bzdzt Isdf dzd € Olsd o dz" § HOIydS¢d dO d-n ts fr) dzf
skiLdzj ysoe, . r. wOROBLISHJdEY, R. 0 1 kzts
sjAdg@lkz¢ [. ) .7 dGedsktso-OdRRUERDD2HO . .



ufs 681.586.5

gReU[ [ O IRITJ[JIROLJ1JHURSR C[ [ SUtRY[ H®SF

[ dfOlddStse s.¢., sOteddise s. |

1 Okyder 2 tkCtsetsHdlsjdz: skLdzj yse ¢teols

(sOLOdzMCd?2 dOydsdzgOdzt dz' 2 ¢ dyd ddg dedbo POts i) dids
dd3.1 . Wz sig prxs OL Pdz

VIBRODIAGNOSTIC SYSTEM OF ELECTRIC MACHINES

Lipatnikov K.A., Karimov K.G.
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(Kazan National Research Technical University named after A.N. Tupolev
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Abstract

The paper considers the concept of a filpetic system for
vibrodiagnostics of electrical machines based on the use of FBG. The work
presents a block diagram of the system and experimental data.
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SYSTEM FOR CONTROL OF DEFORMATION AN D MECHANICAL
INTEGRITY OF AIRCRAFT CARRYING PARTS

Lipatnikov K.A., Karimov K.G.
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Abstract

The article discusses a method for monitoring the deformation and
mechanical integty of the bearing parts of aircraft at the stage of bench tests
using fiberoptic sensor systems.
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RESTORING WAVE LENGTH OF
UPSTREAM LASER IN TRANSPORT DOMAIN

Makarov I.A., Anuchin V.O., Tyazhelova A.A., Sarvarova L.M.
(Kazan National Research Technical University named after PFuNolevi
KAl, Kazan)
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Abstract

The proposed system for recomstiing the upstream wavelength tuning
in the structure of the WDNPON transport domain of 5G mobile access radio
networks is based on the theory and technology of-flegqliency microwave
photon measurements, which makes it possible to estimate the pEsawfet
the ONU wavelength tuning to the central wavelength of the AWG OLT in the
real time, as well as predict the main parameters of its statics and dynamics of
changes.
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REFLECTOMETR FOR RESTORING WAVE LENGTH
OF UPSTREAM LASER IN TRANSPORT DOMAIN

Makarov I.A., Anuchin V.O., Tyazhelova A.A., Sarvarova L.M.
(Kazan National Research Technical University named after A.N. Tupolev
KAl, Kazan)
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Abstract

To eliminate the shortcomings of the existing methods, we have
proposed an OTDR initialization method based on probing the AWG ONU
channel and the reduction fiber with thifeequency probing radtion obtained
from the singlefrequency radiation of a tunable ONU laser with an unbalanced
amplitude and frequency.
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ELECTRIC MOTOR BRUSH WEAR CONTROL BY FIBER OPTICAL
MEASUREMENT METHODS

Mochalova E.V., KhabibullinaD.R., Gubaidullin R.R.
(Kazan National Research Technical University named after A.N. Tupolev

KAl, Kazan)
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Abstract

The article discusses the principle of constructing fiqgtic sensors for
monitoring the wear of electric motor brushes based on fiber Bragg gratings
(FBG).
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ULTRAFAST AND ULTRAHIGH -RESOLUTION OPTICAL VECTOR
ANALYSIS USING LINEARLY FREQUENCY -MODULATED
WAVEFORM AND DECHIRP PROCESSING

9

Mubarakov A.Sh.
Supervisor: Evgeg P. Denisenko, Associate Professor
Oleg G. Morozov, professor
(Kazan National Research Technical University named after A.N. Tupolev
KAl, Kazan)
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Abstract
The article discusses a ultrafast and ultrahiggolutionoptical vector
analysis using linearly frequenegodulated waveform and dechirp processing.

A modelof anoptical vectoranalyzetis presented
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OVERVIEW OF EXISTING METHODS AND MEANS OF CONTROL
OF VIBRATION OF ELECTRIC MACHINES

Muravyov 1.Yu., Vasimov R.O., Dobrydin A.E., Anuchin V.O.
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(Kazan National Research Technical University named after A.N. Tupolev
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Abstract

The paper presents an overview of existing methods and means of
vibration control of electrical machines using different electrical and optical
sensors, as &l as the prerequisites for the use of addressable fiber Bragg
gratings in this direction.
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APPROVAL OF THE CALIBRATION TECHNIQ UE OF THE
COMBINED PRESSURE AND TEMPERATURE SENSORS

IInur 1. Muratshin, Nikita S. Korovin, Konstantin A. Lipatnikov
Supervisors: 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 experimental testing of the method for
joint calibration of the pressure and temperatsensor.
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PHASE SHIFT BRAGG GRATING FABRICATION

Myagdeev R.M., Vasimov R.O.
Supervisor: Artem A. Kuznetsov, assoc. prof.
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Abstract

The article discusses method for writing a pksisié grating by local
heating, as well as modeling the characteristifs an FBG with an
inhomogeneous structure.
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METHOD FOR ESTIMATING THE BINDING PERCENTAGE
COUPLING OF CONNECTOR FERRULE END -FACE SINGLE -MODE
OPTICAL FIBERS

Nikulina T. V., Pashin S. S.
Supervisor: Anton B. Bourdine, professor
("Povozhskiy State University of Telecommunications and Informatics”, JSC
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Abstract

This work presents are based on discretization of mode field distribution
and following passage to representation of tiede field overlap integral in
the form of finite nested sums.
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OPTICAL VECTOR ANALYSIS BASED ON BOUBLE -SIDEBAND
MODULATION AND STIMULATED BRILLOUIN SCATTERING
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Supervisor: Evgeniy P. Desgnko, Associate Professor
Oleg G. Morozov, professor
(Kazan National Research Technical University named after A.N. Tupolev
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Abstract

The article discusses an optical vector analyzer with high resolution and
high accuracy based on optical tlvand modlation and stimulated Brillouin
scattering. Amodelof anopticalvectoranalyzeris presented
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DEVICES FOR GENERETING CHAOTIC MULTI -SCROLL SIGNALS
FOR CONFIDENTIAL COMMUNICATION SYSTEMS
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Abstract

In this work, the simulation and investigation of a chaotic signal
generator based on the mudtroll system of the Jerk circuit for use in the
equipment of fibeloptic communication lines is carried out. The posgibibif
using rejecting filters for selective suppression of masking chaotic signals is
investigated.
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FIBER-OPTIC SENSOR NETWORKS FOR MONITORING THE
TEMPERATURE OF CURRENT -CARRYING BUSES
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Abstract

The article dela with the issue of measuring the temperature of current
carrying buses. A fibeoptic sensor network for monitoring the temperature of
currentcarrying buses based on a filiBnagg grid is proposed.
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INVESTIGATION OF THE SPECIFIC SURFACE AR EA OF
NANOSTRUCTURED MATERIALS BY THE METHOD OF PHYSICAL
NITROGEN ADSORPTION
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Abstract

The article discusses a method for measuring the specific surface area of
nanostructured materials by phydicétrogen adsorption The most important
characteristics of solighase, powdery substances, such as specific surface
area, porosity (micro, mesoporosity), pore volume, pore size distribution, are
studied, on the basis of which conclusions are drawn abhewgffectiveness of
the proposed method.
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Abstract

In this paper, the output power of a coaxial CO2 laser is calculated. The
dependences of the change in dligput power on the radius of curvature of the
aspherical mirror of the resonator are obtained.
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MICROWAVE PHOTONIC BIOSENSOR OF REFRACTOMETRIC
TYPE ON ADDRESSED LINEAR-CHIRPED FBG
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Abstract
The aim of this work is to develop a ragibotonic biosensor based on a
l'inearly chirped fibershissragg grating
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Abstract
This article discusses a new mutlued SDM RDM, the optical node
of which is a simple twaayer architecture and switching at the MCF level.
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NIGHT VISION DEVICES LENSES SPECTRAL RANGE 0.9-1.7
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An optical lens design has been developed for a matrix image receiver
operating in the SWIR range of electromagnetic radiation.
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Abstract

The article discusses the possibility of using fibptic sensors based on
addressed fiber Bragg structures to assess the deformation of the wing in real
operating conditions.
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Abstract

This paper presents a fibeptic system for monitoring the oil
temperature in an internal combustion engine. An assessment was also made of
the applicability of addressed fiber Braggustures operating on transmission
and reflection for the presented system.
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Abstract

The paper presents the results of optimization of optical parameters of
the threeband system of electric discharge detection dewVibe.optical system
uses a Cassegraiype lens, which provides operation of the device in 3
spectral ranges: visible, ultraviolet, and infrared. Separation of radiation of
different spectral ranges occurs due to the diffraction grating and spectral
splitter.



Introduction

Lens of Kassegren type for thrband optical system provides
observation line with image of object in high quality, as well as small size of
scattering spot in ultraviolet range, intended for measurement purposes.
According to [1], theéns has: f = 200 mm, D = 40 mm. The purpose of this
work is to reduce the size of the optical scheme.

Figure 1 shows the functional scheme of the device, the way of the rays
in it is as follows: three spectrums pass through the mirror lens 1, then through
the diffraction grating made of fluorite 2. The visible and IR spectra pass
through the diffraction grating 2 in zero order. Spectrum splitter 3, transits the
visible spectrum, which falls on the photo matrix 4, and reflects the IR
spectrum, which passéisrough the light filter 5 and falls on the photo matrix
6. The UV spectrum passes the diffraction grating 2 in the 1st order, passing
through the light filter 7 and aperture 8, falls on the photo matrix 9.

Fig. 1 Functional diagram of the device foratte discharge detection and
measurement of higholtage equipment

Lens

In this work, the calculation of the lens for the device in which the focal
length is reduced and the diameter of the lens ig&sad: f' = 150 mm, D = 80
mm.

Conclusion

As a resul of the work, the focal length was reduced from 200 to 150
and the relative aperture from 1:5 to 1:1.875. Thus, the dimensions of the three
band optical system for the electric discharge detection device were reduced.

Literature
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Abstract
In this paper, a system for estimating the temperature of the coolant in
the cylinder head of an internal combustion engineapgsed.
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PRESSURE SENSOR BASED ON CHIRPED
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Abstract

The proposed patient monitoring system includes six pressure sensors
installed in strategic areas of the wheelcihick, seat and footrest on both
sides), connected to a spectral eplectric interrogator (SOEI). To exclude
expensive SOEI, it was proposed to create pressure sensors based on LFM
FBG with ehfe phase °
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Abstract

This report will use the principles of construction and operation of
address fiber Bragg gratings (AVBR), formed in the LCHFBR. The key
property of AVBR is the ability to transfer information about the impact on the
sensor, formed in the optical range, into the rddigquency microwave range.
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Abstract
The article presents our devel oped
presence or absence in electrocardiosignals based onfpigsency analysis.



Comparative analysis of developed criteria is performed, acguiac
investigated.
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STIGMASTEROL i STRESSFUL PLANT STEROL
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Abstract

This review is devoted to discussion of stigmasterol role iasst
responses of plant cells. Our studies have shown that the content of stigmasterol
and the activity of genes for its biosynthesis will change significantly under the
action of various abiotic factors, which may indicate the involvement of
stigmasteroln stress reactions of plant cells.

1. lojHjdaj

RLojMisdets, 1yt t©OMsjddy, o lsddyd
fdzsy dr 8 MisMisOotsd Misjtdditse, BhscttBEOL
i jSlste WlkdC yd?2 Mlsj tod dzts @ ) AdLda HJ

l1toj 5B dzOH O8 h ddsd d3j d3B te Odzdz” d3d Mls j te p-dzO Az
Mdlssmisj edds, CORYJMisjtedds Misde i3OMmis] ted d
ZO0 MdltsMmisjttddz, dets Blsdzdyojlsfmy ©ls Mdlstsh
Cc22, 9 BtOL o Odzdd ¢ t5ls 2t 2 iz RS & & P is C

[2].

2. dlsdc efpdsijfefifftets © 2 dgds? e dz L OMmls §

| fsfmdjHdd] c¢sH' f§s%eddof' ddtsicd0
W dzw j s fiyw chtej Mo r dge fls j tod dats 6. 1



Misde 3dOMIsj eddz® ftesdMmMrtsHdl o tcOMmisj dad W «
Mlstej Mmtser j oBLHJj2Msadw, 9 Yomlsdatsmlis d,
GtePlbtctst d3, &j . [ OMlsswWh jcots o tcj d3j dzd
otsodzj yjdedw Mmlsde dsOMisjteddzO@ o Mmistej Mfptso ™ j
] dzOh j 2 ZzOB steOIststedd B'" dzd fHtetso j H | dz
dL zyd dzd © oL @Iy dg' n Bd - Odzd L d@Bts © o 5o dz
Mistej Mg sy WwOMIsdIlsj dzr dgr 7 Cdzj Iss¢. 17 odzts
dzdL S82 Isj i3f jteOlskzter z0 f tostetz il fzd y Jf dzg sk
ftesded yoJ dzsfis d f zOL B3O dzj 33" H dAny Is Odf tiz dgt©o |
Cozj ssS¢ d ko jdzduyd dzde Lkictsse dazts sy dzG@Iis j |
Ftotso j ddz Cstded ff Isfiple j tcaf 222 H | MOl EZtOL T oarhj
Hj2fMmilseadd ntsdztsH O, yd & ) dzd fyls* w o,
St OdetsMt J ydWw dudesmisd ¢MmMisjtcddsosete Blse
Hj2fmlsadj dedL Cts2 Isj B JjtcOskter [ 6] .

réi 2fmlse dij ftsor hj dzdzats 2 sj B3 j cOkter i
LdgjteGjIsdudi MSdn fsCOL Olsj dzj 2 d Mmdady j da
9" LM 90dzs L Od3j Isdz" = dL d3j dzj ded 2 9 MBHjte
sBtOL 53, Misd e d3OMIsjteddz BECOL Odzw dzj ykz
ftsor hj dzdets? sj BB J eOlskzter |, yls ts B Jls
dL B dtcOlsqd dz'cdEdsijldc  dets o s6 s € slso jIsO dzO H
fMstej MMstetse (] OdzdIss9 O dij fitpty Qreslshts(t€ Asdg ), dz" H O

RMidzj Hso Odedj Hj2Mbsadw Wdbtcetstocdisdatso
fs¢C 0OL Odzts, ysts tHtwd Hj2Mseadd ¢1s d wus
9" Wo dzj dz dzOd B sdzy g3j dej@egjvis dzipH j te Oded W fi
¢ dzO0dzd L OCIsd o dztsfyls §f tc dodg dzis § ) AULREE OL T 9" Wo
OCIsdodesiisd cJdetse ftod HJI2Mlsoadd di1s o
sBtcOL 503, dL d3j dzj ded | OCIsdo detsinds d s jj tdafsde
HjfmMOlELOL Iz, i tots[c SHoESdse d Jdzsindfls Stec O dats
~nOOSIsjte d jhiyj tcOL fsHIso Jteyx HOJIs Eyof
fMstej Mfmfser 7 o jIsOR [ 7] .

tdLbEd OIsT d&z0h d A LMY jted d3j delsts o ]
ftostesMisSC s fhjddy LOMtsdjddj 3 ftcdosH(
fsCO0@IsjddL dzj M ssBdesfisd Cdzj Iss¢ d BH
fMsH jte) OdedY MisdedizgOMisjteddz® o CdzjlsC OR,
otsodzj yjdedd Mmde ddOMmMlsjtceddz® o Mmlstcj Mimser !
LOMtsdzj dzgdjy (1 Odzdlstsoa O fp MsOolststcOd3d, H Odz

3. 1@§fdd

dzdizzd ez w orh jime oL Odzdzs§ , Ry dzts L O
ietsodzv MsdedizOMisjteddz® d OCIsdodesmisd 64 ¢



eOL dzd yder 7 Mlstej MMsor 7 W OCIsstese sy jIs
Msde BOMIsjteddzO® o Mistej Mmtser j lsojlsr ©OM
g fsifzdIsj cOIskzter

1. Julia N. Valitova, Albina G. Sulkarnayeva, Farida V.
Minibayeva / Plant sterols: diversity, biosynthesis, and physiological functions //
Biochem (Moscow). 2016. V.81:81834.
https://doi.org/10.1134/S0006297916080046

2. Hubert Shaller / New aspts of sterol biosynthesis in growth
and development of higher plants // Plant Physiol. Biochem. 2004. V. 42: 465
476.

3. Siddique I. Aboobucker, Walter P. Suza / Why do plants
converts sitosterol to stigmasterol? // Front Plant Sci. 2019.10:354. https://
doi.org/10.3389/fpls.2019.00354

4. Jyoti Dalal Daniel R. Lewis Olaf Tietz Erica M.
Brown,Christopher S.Brown, Klaus Palme Gloria K. Muday Heike W.
Sederoff / ROSY1, a novel regulator of gravitropic response is a stigmasterol
binding protein // J. Plant Physiol. 2016. V.1967: 2840. doi:
10.1016/j.jplph.2016.03.011

5. Julia N. Valitova, Albina G. Renkova,alna Mukhitova,
Svetlana Dmitrieva, Richard P. Beckett, Farida V. Minibayeva / Membrane
sterols and genes of sterol biosynthesis are involved in the respohsicam
aestivumseedlings to cold stress // Plant Physiology and Biochemistry. 2019.
V.142: £62-459.

6. Albina Renkova, Julia Valitova, Hubert Schaller, Farida
Minibayeva / The homoeologous genes encoding-$t2rbl methyltransferase 1
in Triticum aestivum structural characteristics and effects of cold stress //
Biologia Plantarum. 2019. V. 63: 9.

7. pdz BddzO 4. tJdeS 590, 1 jdzjteO 1t .
]l OdzdIstse O, AOd d3w S . [Erdltse O, AOtedHO
Mistej MmMtser 7 ¥ dlstsetediitdztse v dzDt idyUsO/B & dzd t
AdLdBssedwy tOMmlsj dapa . 2021. v. 68: 279



https://pubmed.ncbi.nlm.nih.gov/?term=Dalal+J&cauthor_id=27044028
https://pubmed.ncbi.nlm.nih.gov/?term=Lewis+DR&cauthor_id=27044028
https://pubmed.ncbi.nlm.nih.gov/?term=Tietz+O&cauthor_id=27044028
https://pubmed.ncbi.nlm.nih.gov/?term=Brown+EM&cauthor_id=27044028
https://pubmed.ncbi.nlm.nih.gov/?term=Brown+EM&cauthor_id=27044028
https://pubmed.ncbi.nlm.nih.gov/?term=Brown+CS&cauthor_id=27044028
https://pubmed.ncbi.nlm.nih.gov/?term=Palme+K&cauthor_id=27044028
https://pubmed.ncbi.nlm.nih.gov/?term=Muday+GK&cauthor_id=27044028
https://pubmed.ncbi.nlm.nih.gov/?term=Sederoff+HW&cauthor_id=27044028
https://pubmed.ncbi.nlm.nih.gov/?term=Sederoff+HW&cauthor_id=27044028

RYS Ut UVRL T RISAYSwsrRMm 1 ot ofrut [
J¥Jfrduvlftrrv3am R vr ¥ drdovlftriram g
CRA
] Odzr wietse [ . C., wlbjifikzteO® ¢. 1.

1 Okydzr 2 teESwmotsHdljdz : 1 0fpr Bzdzdzd dz ¢
(sOLOdMCd2 dOydsdOdz dzf 2 dfMmMmdzj Hise Ols § dz
gds. ¢ . .7 sudrf,sdgj.o G5 OL Odz' )

MEASUREMENT OF DIELECTRIC PARAMETERS OF FERTILIZED
AND UNFERTILIZED CHICKEN EGGS
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(Kazan National Research Technical University named after A.N. Tupolev
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Abstract

The article compares the dielectric properties of a fertiliteicken egg
with the unfertilized coaxial probe method. Sepagatphsof whitesandyolks
arepresented
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